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BBEJAEHUE

Y4ebHOo-MeToan4ecKoe mocoOue, MpeJHa3HAYeHHOE I CTYACHTOB
HampaBieHus crnenuanbHoctu 1-40 05 01-12 «MHpopManoHHbie cHCTe-
MBI M TEXHOJIOTHH (B UTPOBOW MHIYCTpUM)». B mocobun nocienoBareabHO
U3JIaraeTcsi MaTepual, NOCBSIIEHHBIN TEOPUHU U MTPAKTUKE, HEOOXOAUMBIMU
JUTsl pa3pabO0TKU U BU3YAJbHOTO OTPaXEHUS! KOMIBIOTEPHBIX UTP pa3iidy-
HBIX KaHPOB.

B nepBoM paszene onucaHo CO3JaHUE TBYMEPHBIX UIP PA3TUYHBIX
KAHPOB, TAKUX KaK: MPOCTasi apKaJaKas Urpa; Urpa yUUTHIBAOIIAS 3aKOHBI
bu3uKY; myTep; KapTOUHas UTpa; UTPa B CI0BA M MPUKITIOYEHYECKAs UTPa.

Bo BTOpOM onuchIBaeTcsi CO31aHUE TPEXMEPHOM UTPhI, KaK OT Iep-
BOT'O JIMIIA, TaK U OT TPEThEro Jula. B TpeTbeM pasjene paccMaTpuBarOTCs
MOOWJIbHBIE U MYJbTUIUIATGOPMEHHBIE UTPhl. B deTBepTOM mNpHUBEAEHO
ornucanue ontumuzanuu urp B Unity. PaccMoTpeHbl ipueMbl pa3paboTKu
CIIEHapueM, MmakeTHass o0padoTKa, pa3roH (PU3MYECKOro JIBMKKA U JIUHA-
MH4YecKas rpaduka.



BBenenue B urpoBsbie mJIaTGopMsbl

Bwmecrte ¢ co3manueM mepBBIX UTP MPOTPAMMUCTHI MPUILIH K TOMY,
YTO KaXKJas Urpa COJICPKUT OOIIMEe KOMIIOHCHTHI, JaXKe HECMOTpPS Ha pa3-
JUYUE anmnapaTHBIX MIaT@opM. A MepBbIe UTPHI UMEIH MECTO Ha UTPOBBIX
aBTOMaTax pa3MepoM C XOJIOAUIbHUK.

OO6mmas i1 urp GyHKIIMOHAIBHOCTh — rpad)MueCcKue peiieHus, urpo-
BbIC MEXaHUKH, pacueT (PU3UKU U JIPYyTroe — cTaja BBIIEIATHCS B OTACIb-
Hble OMOJMOTEKHU, HO, JJISI TOTO YTOOBI OBITh «MI'POBBIM JBHMIKKOM) OBLIO
erre aaneko. Bo MHOroM 3T0 OBIJIO CBSI3aHO C CEPHE3HBIM PA3IMIUEM IPO-
rpaMMHO-AIMAPaTHRIX IIATGOPM W HEOMPEJEICHHOCTH B CaMHUX WIpax.
Benp jKaHpBI ¥ TUIIBI UTP €IIe MPEICTOSIIO N300PECTH, TIPH TOM, YTO MHO-
T'Ye TIePBbIC UTPHI OB TEKCTOBBIMHU.

CoOCTBEHHO, UMEHHO JJIi paHHUX aJBEHUYp U IUIaTHOpPMEpPOB H
CTaJIM BO3HUKATh UTPOBBIE JIBMKKHU, OCOOCHHO ¢ pa3zBuTueM rpaduku. On-
HAKO, JIBUXKKH TOT'O BPEMEHM PEAKO BBIXOIUIHU 3a MpeJeiabl U3HAYaIbHOMN
KOMITaHUHU-pa3paboTYrKa M, KaK MpaBUIO, ObUIM JOCTATOYHO y3KOCIIeIHa-
JM3UPOBAHHBIMU O KOHKPETHBIN KaHP UTPHI.

Hauano

Cutyauus Hadasna MeHSThes B 1993-m ronmy mociie BbIXOJa MIPbI
Doom ot xomnanuu id Software. XoTs mpu ee pa3paboTke HCIIOIb30Ba-
auch HapaboTku JBuxkka Wolfenstein 3D, ¢ Touku 3peHUs] BOZMOXKHOCTEHN
Y MOJIYJIbHOCTH B HEW OBLI COBEPILIEH HACTOSIIUN TEXHOJIOTUYECKHUM MPO-
pbIB. B TO Bpems Buieonponeccopsl ObLIN HE CIIOCOOHBI 3P(HEKTUBHO pa-
0otath ¢ TpexMepHou rpadukoii, noaromy JIxon Kapmak (Bemyuuit mpo-
TPaMMUCT JBUKKA) BBITIOJHSI BCE HEOOXOAMMBICE MAaTeMAaTHYECKUE BHI-
YUCJICHUS, CIyKalllhe Il MAHUMYJIAIUH C TPEXMEPHBIMU OOBEKTaMH,
CBETOM, 3aTE€HEHHEM, HAJIOKEHUEM TEKCTYp U IIPOYEro CaMOCTOSATENbHO. B
pe3yiibTare, n300paKeHUE BBITIISICIIO TPEXMEPHBIM, HA CAMOM JIeJie TaKO-
BBIM HE SBJIsSICh. HO BaXXKHO TO, YTO TEXHUYECKasi COCTABIISAIOIIAsI ATOU UT-
pHBI 3a/1aJ1a CTAaHJAPT ISl TOTO, YTO MOTJIO HA3bIBATHCSI UTPOBBIM JIBHXKKOM.
A uMeHHO, ABWKOK Doom ObLI MOJYIbHBIM, MPEACTABISAT U3 ce0s Habop
MTOJCHUCTEM, B HEM KaXIbIl YETKO OTIECIICHHBIN IMPOTPAMMHBIN CJIOU OTBE-
yai 3a o0paboTKy CBO€H MOpIMU JaHHBIX. B pesynbrare, MCMOIb30BAThH
ero mns paznuunbix urp (Hexen, Heretic, Strife) u cumamu croponnmx
pa3zpabotunkoB (Raven Software u Rogue Entertainment) ctano mHamHoro
npoiie. [loaToMy MosiBJI€HNE UTPOBBIX JIBUKKOB OTHOCAT K cepeaune 90-x



ronoB 20-ro Beka, TO €CThb TOTJIa OKOHYATEIbHO C(OPMUPOBATIOCH OIpE/Ie-
JICHUE UTPOBOTO JBIKKA B COBPEMEHHOM CMBICIIC.

UrpoBoi ABMKOK MPEACTaBISET CBOCOOPA3HYIO Y3KOCIEIHAIN3UPO-
BaHHYIO OTIEPAIIMOHHYIO CHCTEMY, MOCKOJIbKY BKJIIOYAET BCE MOJYJH IO-
cnenHed. B Hero BXOAAT: cucTeMa ymIpaBjeHUs IMaMAThiO, rpaduueckas
MOJICUCTEeMa, CUCTeMa BBOJIa, ayJIMO TOJCHUCTeMa, UCKYCCTBEHHBIM MHTEJI-
JeKT, pu3nueckas MoACUCTEeMa, CeTeBas IMOACUCTEMa, PEAAKTOP UTPOBBIX
ypoBHEH u aApyroe. Kpome Toro sapo ABMXKKA MOXKET MPEIOCTABIATH OCO-
ObIif TOAXOJ K paboTe ¢ ¢ailiamu — (pailioByro (pecypCcHyI0) CUCTEMY, a
TaK € OTJIMYAlolIUecss OT OCHOBHOW OIEpPAIlMOHHOW CUCTEMBbI CpPEJICTBA
paboThl ¢ MHOTOMIOTOYHOCTHI0. COBPEMEHHBIN UTPOBBIE ABUKKU BI0OABOK
BKJIIOUAIOT MHTEPIIPETATOP CKPHUIITOBOTO S3BIKA, 3aTOYCHHOTO JIJIsS OIHCa-
HUSI UTPOBOM JIOTUKH, & HEPEJKO U MOJHOCTHIO BU3YAJIbHBIN €€ PEeIaKTop.
Ero ucnonp3oBaHue MO3BOJIIET aOCTparupoBaThCs OT OMUCAHUS HU3KO-
YPOBHEBBIX KOMaHJ M MHCTPYKIIHH, a CKOHIIEHTPUPOBATHCS Ha TehMILIee.
Ha sTtom cocTaBmstomme ABUKOK KOMIIOHEHTBI HE OTPAHUYHMBAIOTCS, WX
MOYKET OBITh KaK 0O0JIblIlIe, TAK U MEHBIIIE.

Llenu

HrpoBo# IBMKOK B IIEPBYIO OYEPEAb CO3AECTCS B LEIAX YIIPOLICHUS
U yCKOpeHus pa3padoTku. [1loaToMy BKiItOUaET CpeACcTBa JIJIsl CO3/IaHUS UT-
poBoro mupa — level-moaenunra, uMmnopra 0ObEKTOB, TEKCTYPUPOBAHUS,
3arpy3Kd U aHMMaluu MepCOHaXeH, co3/laHns BU3yallbHbIX 3(hPEeKToB, Ha-
CTPOMKH (PU3HUKHU U MTPOYETO.

BTopoii 3HaunTEIRHOM 1IENbI0 pa3padOTKU JIBUXKKA SIBISIETCSI KPOCC-
m1aTGOPMEHHOCTh WM MIAT(HOPMOHE3aBUCUMOCTh pa3padaTbiBaeMOU uUr-
pbl. TO €cThb BO3MOKHOCTB €€ 3aIlyCKa ¢ MUHUMAJIBHO BO3MOKHBIMU U3MeE-
HEHUsIMU. Pa3BuThe WrpOBBIX JBUXKOB IPOUCXOJUT BMECTE WU IOJ
BIUSIHUEM Pa3BUTHS allapaTHBIX W MPOTPAMMHBIX IIaTdOpM, BMECTE C
IIOSIBJIEHUEM HOBBIX WUIPOBBIX JKAHPOB U M3MEHEHUSIMU BKYCOB I0JIb30Ba-
TEJIEeH.

['enesuc epaguueckux cucmem

B cepenune 90-x mocie mosBiIeHHUS BUACOMPOIECCOPOB, CITIOCOOHBIX
oOpabaThiBaTh TPEXMEPHYIO TpaduUKy CTald TMOSABISTHCS MPOTPAMMHBIC
uHTepdelchl, yrpolawlire ee pa3padotky. Benen 3a kpoccmiardopmen-
HeiIM OpenGL Ha cneny B coctaBe DirectX Bwimen Direct3D s
Windows. Otu 2 Bu3yanu3aTopa Ha MHOTO JIET BIEpPE]l ONPEACIIUIN CIIO-
coObI rpahuuecKOro BHIBO/IA B UTPAX.



B 1996-m roay Beinuia urpa Quake Ha Quake Engine. DToT ABUXKOK
OKa3aJl KOJIOCCAIbHOE BIIMSIHUE HA UTPOBYIO UH]IYCTPHIO.

[Toutn 50 KOHIA NECATUIETHUS HA PBIHKE MPOMEKYTOYHOTO MpPO-
TPaMMHOTO OOECIeYEeHUs I UTP MPAKTUYECKU €IUHOIIUYHO PUTM 3a]a-
Bana id Software. Ognako B 1998-m roay xommanus Epic Games BbImyc-
Tuia ycneunyto urpy Unreal Ha 0THOMMEHHOM ABUXKKE — C HACTOSIIIUM
TEXHOJIOTMYECKUM TPOPBIBOM 1O ypoBHIO rpaduku. ['ox cmycts ot Epic
BBIIIJIA CTaBIIas enie O6osee nomyisipHoit urpa Unreal Tournament.

B 5310 %e camoe BpeMsi KOHKYpHUpPYIOIasi KOMITAHUsI-pa3pabOTUUK —
1d Software Beimyctiia MmynpTuIuieepuyto urpy Quake 3 Arena (Ha JBHX-
ke id Tech 3), poBHo kak Unreal Tournament BKIIOYArONIyIO0 CETeBbIE Oa-
TaJIuU.

OTU ABE Urphl cTau iarMaHaMu UHIYCTPHUH, ONIPEJICTUB €€ pa3BU-
THE€ Ha TOJbI BIIEPE.

Ha popiHKe ObUIO HE Tak MHOTO MTIpOKOB. [loaTOMy WX MpomyKIus
OblJ1a O4YeHb Jlopora, v ¢arMaHCKUEe JBUKKH JIMIIEH3UPOBAIUCH TOJIBKO
JIOCTATOYHO KPYHHBIMU pa3pabOTYMKaMHU,

Curyarusi Hadajia KOPEHHBIM 00pa3oM MEHSIThCSI TPUMEPHO B cepe-
nuHe TnepBoro necstuietust 21-ro Beka. Torna Ha peIHKE U B CBOOOJHOM
JIOCTYTIE CTAJIO MOSIBISATHCSA OOJIBIIIOE KOJMYECTBO CPEACTB IJIsI pa3pabOTKU
urp. buznec nmpomexxyrounoro I1O (middleware) ctan Habupath 060POTHI.
CHauana pbIHOK 3amoyiHWiICS rpaduyeckumu (PperimBopkamu: Ogre,
DarkGDK u ap., mpeaocTaBisifolige mporpaMMHUCTy BBICOKOYPOBHEBYIO
npocyioiiky Haja rpaduueckum API. B To ke Bpemsi oTiauyaromuecs ot ur-
POBBIX JIBUKKOB MOJIHBIM OTCYTCTBUEM BHYTPUUTPOBBIX PEJAKTOPOB.

3aTeM Ha PBHIHOK MPUIUIM MOJHOIIEHHBIE UTPOBBIE JBHUXKKHU IO IIe-
HaM, YMECTHBIM [JIsi HEOOJIBIIION WHIMU-KOMAaHIbl Pa3pabOTUYUKOB, CpPEeAH
Hux: Torque 3D, Unity 3D, u mHorue npyrue. Jlake ctapToBaBIINE Kak
dbnarmanckue ABMKKN — Hanpumep, CryEngine ot Crytek u panee ynomsi-
HyTbid Unreal Engine — cTanu ucnosib3oBaTh HAMHOTO 00Ji€€ JOCTYIIHYIO
IIEHOBYIO MOJUTUKY U CTAJIM JOCTYMHBI JaK€ HAaUYMHAIOIIUM pa3padoTyu-
Kam.

BaxXHbIM TpeHJIOM UTPOBON MHIYCTPUU CTalu Ka3yaJbHbIC WIPHI.
OTH, MO CBOEH CyTH, HE3aMBICIOBAThIe, HO KpPacOudHbIe, HE TpeOyrolne
O€IIeHOr0 B3aUMOJCHCTBUSA C KJIAaBUATypPOW W MBIIIKOW TOJOBOJIOMKH C
TEXHUYECKON TOYKU 3pEHUs ObUIM MPOILE TPEXMEPHBIX XaPJAKOPHBIX IIIY-
TEpOB, MOATOMY JJIsi UX pa3pabOTKH HE MOHAI00MIOCh CUILHON MOAU(U-
Kallui YHUBEPCAJIbHBIX JIBWXKKOB. Ho, 3aTO, B MHIYCTPUU MOSIBUJIUCH HO-
BbI€ UTPOKH, Takue Kak: Torque Game Builder, HGE u npyrue.



B a0 xe Bpems, 0narogaps World of Warcraft, B urpoBoit nuanycr-
pun cranu oueHb nonyssipael MMORPG. Llensiit psan JBUKKOB HE CMOT
NpPEJOCTAaBUTh MOJIH30BATEISIM HOBYIO (DYHKIIMOHAJIBHOCTh ISl KIIMEHT-
CEPBEPHBIX MPUIOKEHUM, TOATOMY OHU YIUTH B HEObITHE. J[pyrue ABMXKA
OBLITM aIaTUPOBAHBI IJI1 MYJIbTHUILUIEEPHOTO MHUpa IMyTeM pa3pabOoTKu JJis
HUX CepBEpHBIX pemieHuid, Tak st Unity 3D Obutn pazpadboransl Photon u
SmartFox. Tpetuil TUN yHHBEpCAJIbHBIX IBM)XKOB, HM3HAYAIBHO SBIISISCH
KJIMEHT-CEPBEPHBIM, HE MOYYBCTBOBaJI u3MeHeHMil. K HemMy oTHOocUTCS
Torque 3D. Takxke Ha pbIHKE MOSBUJIIMCH HOBBIE JBHKKH, IPEIHA3HAYECH-
Hble JUIsi TJIOOAJbHBIX  MHOTOMOJIB30BATENBCKUX  WUIP, HAMPUMED
HeroEngine, BigWorld, o0wequnstomume macmrabupyemMoe MoJ THICSYH
UTPOKOB CEPBEPHOE PELICHHUE U JOCTYIHBIM KOHKPETHOMY UI'POKY KJIMEHT.

Ha poinke eme ¢ 90X cymiecTBoBaiu Opay3epHbIE UTPHI, a 3aTeM
BTOPOE POKJACHUE UM JIaJii COLMAIbHBIE CETU. HEOOXOAUMOCTh (D PEKTUB-
HO CcO3/aBaTh UTPHI I Opay3epa He ocTajach He3aMeueHHOU. Pa3paboT-
YUKW YHUBEPCAJIBbHBIX ABUKKOB, Hanpumep Torque 2D/3D, Unity 3D ot-
pearupoBajii Ha 3TO JIOBOJIBHO OINEPATUBHO, BBIMYCTUB IUIATUHBI JIJIs
Opay3epoB, KOTOPhIE MO3BOJWIA OTOOpaxaTh rpaduky mpsiMO B OKHE TO-
cineanux. CHayanga NomyJIpHOCTh 3aBO€BAJI BU3yajlu3aToOp Ha OCHOBE TEX-
Hosioruu Flash, HO mo 1emomy psimy mpUYWH 3Ta TEXHOJOTHUS BCEe OOJbIIE
TepsieT CBOIO 1010 Ha phIHKE. [loaToMy ceifuac aia BU3yalu3aluu B BeOe
4acTo MCI oJb3yeTcs ombnuoreka ans s3bika JavaScript — WebGL, koto-
pasi TO3BOJISIET co3AaBaTh MHTepakTuBHyr0 3D-rpaduky. OgHako, u3-3a
HEJIOCTATKOB SI3bIKa, TAKUX KAaK OTCYTCTBHE MHOTOMOTOYHOCTH, OUOIHOTE-
Ka HE MOJKET MOJHOLIEHHO YJIOBJIETBOPUTHh NOTPEOHOCTH UTrpoAeoB. Eii Ha
cmeny koHcopumymom W3C (kyna Bxoasat: Microsoft, Google, Mozilla u
Ip.) pa3pabaTbiBaeTCsl HOBBIM HU3KOYPOBHEBBIM OMHAPHBIN KOMIMIHpYE-
MbIil popmat WebAssembly.

[Tox xonern mepBoro aecaruiervs 21-ro Beka o4eHb OBICTPO pa3BU-
BAJIUCh MOOMJIBHBIE TexHOIornU. Ha 4To pa3paboTuruKu UTPOBBIX IBUKKOB
OTBETUJIM B HEKOTOPBIX CIIydyasX CO3JaHUEM CHEIUATU3UPOBAHHBIX KOH-
BEPTOPOB, CO3JAIOIINX HATUBHBIN JJIsi KOHKPETHOTO OOOpPYJOBAHUS KOJI
(xak, Hanpumep, Unity 3D), a B Apyrux — MOJEpHU3UPOBATIU CBOU IPO-
IYKTHI 171 kpoccmnaTtdopmenHocTu (k npumepy, Torque 2D, Cocos 2DX).
Takoke, Ha phIHKE MOSABWJINCH HOBBIE UTPOKH, MpEJJIararoiiue KpoccriaT-
dbopMeHHBIE JBHXKKHK JJIsI BCEro Mapka MOOWIBHBIX YCTPOWCTB, BBINOJ-
HSIOIIMECS] CO CKOPOCTHIO HATUBHOTO KoAa. [Ipumepsl moI00HBIX CPECTB:
Corona SDK, Marmalade SDK, AGK (App Game Kit).



Takoke, BO3HUK EJbIN psii KpoccIiaT(OPMEHHBIX JIBUKKOB, MTO3BO-
JSIOMIMX pa3padoTaTh UTPy NPU MUHUMAIIBHOM 3HAHUM MPOTPaMMHUPOBA-
Hus. [Ipumepamu moxHO Ha3Bath Construct 2 1 GameMaker Pro. Mcrnions-
3ys TOTOBBIE PEIICHUS] M BU3YaJIbHBIE PEAAKTOPHI, MOKHO OBICTPO — MHO-
rJa B TEYEHUE HECKOJIBKUX YaCOB — CO3aBaTh MPOCTHIE UTPBHL.

[Tocnenuui Ha TEKYIIMI MOMEHT TPEHJ UTPOBOW UHIYCTPUU — BUP-
TyaJibHasi/TOTIOJIHEHHAs pealbHOCTh. [logaBistoiiee OOJBIIMHCTBO COBpE-
MEHHBIX UTPOBBIX JIBIXKKOB YK€ 003aBEUCh MOIAEPKKON JaHHOW TEXHO-
noruu, cpeau Hux: Torque 3D, Unity 3D, Unreal Engine 4. Pazpabotano u
MHO>ECTBO CTOPOHHUX paciiupeHui, Takux kak Vuforia Unity Extension.
Yrto06sl peanu3oBaTh NOAIEPKKY 04koB VR paspaboTymkam JBMKKOB HAJO
HE TOJIbKO JOOABUTh BU3yaIM3allMI0 HA BTOPOU dKpaH (IJIsi BTOPOTo Tiiasa)
C OTJIMYHBIM OT IEPBOTO COAEPKUMBIM (TaK Kak, IEPBbIA U BTOPOW riasa
MOTYT BUJETh OTIUYAIOLIUECS CIEHBI), HO U TaK k€ J0OaBUTh MOIEPKKY
YIIPABJIEHUSI C HOBBIX YCTPOWCTB BBOJAA, KOTOPBIE PA3NUYHBI JJIsI PA3HBIX
rapauTyp VR U 10Ka HE CTaHIapTU3UPOBAHBL.



1. Co3nanue 2D urpsi
1.1 Co3nanue npocToii apKaagHON UTPbI

IlIpomomun 1: Apple Picker

Cyenapuu uepor Apple Picker

Urpoxk ympapiser TpeMs KOp3UHAMU B HUKHEH 4acTH 3KpaHa U MO-
KET TIepeMeIaTh WX MBIIIBIO BIEBO U BIPaBO. SIONOHS B CIydallHOM ITO-
pSAIKE pacKauWBaeTCsl B3aJ-BIEpen W COpachiBaeT SOJOKH, M UTPOK JOJ-
YKEH JIOBUTh UX B KOP3WUHBI, HE J1aBas yNacTh HA 3€MJIIO. 34 KaXJO€ IMOu-
MaHHOE SI0JIOKO UTPOKY HAUUCIAIOTCS OYKH, HO €CIU XOTS Obl OJTHO sI0J10-
KO yIaJieT Ha 3eMJII0, BCE Apyrue sOJOKM MCUYE3al0T, U BMECTE C HUMU HC-
ye3aeT oJHa Kop3uHa. Korga urpok tepsier Bce Tpu KOP3UHBI, UTpa 3aBep-
I1aeTcsl.

Uzposvie oowexmovlr GameObject 6 Apple Picker

A. Kop3unsl: ynpaBisitoTcss UTpokoM. Kop3wHBI MOTYT ABHTaThCA
BJIEBO U BMIPaBO, cieays 3a ABkeHusiMu Mbiin. Korna Kop3una cranku-
BaeTcs ¢ SI0mokom, SI6I0KO cuMTaeTcsi MOMMaHHBIM, U UTPOKY HAYHUCIISI-
IOTCSI OUKHU.

B. S6n0ku: copaceiBarotcs ¢ S6ioun u nagarot BHU3. Eciu S610K0
CTaJIKHMBAETCS ¢ OJHOM U3 TpeX KOop3uH, OHO cUHUTAETCS MOWMMaHHBIM U HC-
ye3aeT ¢ skpaHa. Eciam S1010K0 1ocTUraeT HUKHEN T'paHUIIbl SKpaHa, OHO
MCUYE3aeT, U BMECTE C HUM HcUe3aroT Bce S10JI0ku, UMEIoIMecs: Ha SKpaHe.
Taxxe ucuezaer ogHa Kopsuna. Ilocne storo f10710HS BHOBb HauMHAET
coOpacbiBaTh S0710KH.

C. SA6nous: packaunBaeTCs BJICBO U BIPABO M cOpachiBaeT S0JI0KH.
S165m0ku cOpachIBAIOTCS Yepe3 peryJIApHbIE WHTEPBAJbI, TIOITOMY €IUHCT-
BEHHBIN 3JIEMEHT CIYYaHOCTH — 3TO JIBU>)KEHUE BIIEBO-BIIPABO.

Cnucoxk Oeticmsuil uepogvix 06vexmos 6 Apple Picker

eticmeus Kop3unwi

Kop3rHa BBINOJIHSET CIEAYIOMNE T1CUCTBUA:

— [lepemernraeTcst BICBO M BIIPABO, CAEAYS 3a IBHKECHUSIMHU MBIIITH.

— Ecmu Kop3una crankuBaetcs ¢ S10okom, 310 SA6m0K0 cunTaercs
ITOVMAaHHBIM.

Jleticmeus Honoka

S16710K0 BBITIONTHSIET CIICIYIONTHE JCHCTBUS:

— IlamaeT BHU3.



— Ecnn mocturaer HUXKHEro Kpas dKpaHa, 3aBeplIacT TEKYILIUH pa-
YH/I UTPHI.

eticmeus Abnonu

S16710H51 BBITIOHSIET CJIEYIONINE JEHCTBUS:

— PackaumBaercs o 3kpaHy BJIEBO U BIIPABO.

— COpacsiBaet S1010ku yepe3 Kaxasie 0,5 CeKyH/bI.

A Tenepp npucTynum K coznanuto Apple Picker.

Hauano: xyoooscecmeennvle pecypcul

Kak nporotumn, 3Ta urpa He HyKJ1aeTcs B paHTaCTUUECKON rpaduke,
OHA MPOCTO JIOJKHA padoTaTh.

Haynem c sabnonu.

1.B rmaBaom Menro Unity BeiOepute myHkT GameObject->3D Object
->Cylinder. ITOT UrpoBOii OOBEKT OYAET CIYXUTh CTBOJIOM si010HU. [le-
peumenyiite Cylinder B Trunk, BbIOpaB ero B uepapxuu U 1IEJIKHYB Ha I0-
Je ¢ iMeHeM 00bekTa B BepxHel yactu nma"enu Inspector (MucnekTop).

2. Tenepn BwiOeputre myHKT MeHI0 GameObject > 3D Object >
Sphere (UrpoBoii 00bexT > 3D 00bekT > Cdepa). [lepenmenyiite 00beKT
Sphere B Leaves u HacTpoiiTe ero kommoHeHT Transform, kak rmoka3zaHo
HUXKE:

Leaves (Sphere) P:[ 0,0.5,0 ] R:[ 0,0,0]S:[ 3,2,3]

Bwmecte o6bexThl Leaves u Trunk momkHbl (HEMHOTO) HalIOMHUHATH
JIEPEBO, HO ceilyac ATO JBa OTIEIbHBIX 00BEKTa. Bbl MOIKHBI CO3/1aTh
IyCTOW UTPOBOM OOBEKT, KOTOPHIM OYyJET UTPaTh POJIb UX POAUTEINA U 00b-
€IUHATH B OJIUH OOBEKT.

3. Bribepure nyHkT meHo GameObject > Create Empty (Mrposoit
o0wvekT > Co3znate mycToii). B pesynpTaTe Oyaer co3gaH MycTold UTPOBOU
o0wekT. Hactpoiite ero kommoneHnt Ttransform, kak moka3aHo HIXKE:

GameObject (Empty) P:]0,0,0 ] R:[0,0,0]S:[ 1,1, 1]

[Tyctoit urpoBoit 00bEKT BKIIIOUAET TOJIHKO KOMIOHEHT Transform u
MOXET CIYKUTh MPEKPACHBIM KOHTEHHEPOM JJIsl JPYTUX UTPOBBIX OOBEK-
TOB.

4. B mnaHenu wuepapxvs H3MEHUTE UM HUIPOBOTO O0OBEKTa Ha
AppleTree

5. IleperamuTe o OTAENBHOCTH UTPOBBIE 00BEKTHI Trunk u Leaves
B AppleTree

Teneps, korga wurpoBsie 00bekThl Trunk u Leaves MOTYMHEHBI
AppleTree, ecnun monpoOoBaTh MEpeIBUHYTh, MAacCIITAOMPOBATH WJIU IIO-
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BepHYTh AppleTree, BMecTe ¢ HUM TIEPEABUHYTCS, H3MEHST MACIITa0 WM
noBepHyTcs 00a o0bekTa — Trunk u Leaves.

6. YcranoBute kommoHeHT Transform oO0bekta AppleTree, kak mo-
Ka3aHO HIDKE:

AppleTree P:] 0,0,0 JR:[0,Q,0]S:[2,2,2]

7. Jlo6aBhTe KOMIIOHEHT TBepaoro Tena Rigidbody B AppleTree, Bbi-
JeIUB €ro B Hepapxuu U BbeIOpaB B r1aBHOM MeHIO Unity IMyHKT
Component > Physics > Rigidbody

8. B uncnekrope mis komnoHeHTa Rigidbody oOwvexta AppleTree
caumuTte praxok Use Gravity. Ecnu octaBuTh ero, si0JioHs OyJeT najaath
BHU3 TIPU MPOUTPHIBAHUH CIICHBI.

lIpocmoie mamepuanvt ona AppleTree

JlaBaiiTe 100aBUM HEMHOT'O KPACOK B CIIEHY.

1. BeiOepute nyHkT MeHi0 Assets > Create > Material (Pecypcsr >
Coznats > Martepuan). B pesynbrate B nanenu Project (ITpoekt) nmosButTcs
HOBBIM MaTepUall.

a. [lepenmenyiite ero B Mat Wood.

b. Ileperamure matepuan Mat Wood Ha o6bekT Trunk B criiene uinm
B nmanenu Hierarchy (Mepapxus).

c. Beibeputre Mat Wood B manenu Project (ITpoekr).

d. B uncnekrope mis Mat. Wood, B paznene Main Maps, BeIOepuTe B
nosie Albedo kopuyHEBBI 1BET, KAKOH BaM TOHPABUTCS.

2. Ilpopemaiite TO XK€ cCaMO€ M CO3JAUTE MaTepual C HMEHEM
Mat Leaves.

a. Ileperamute Marepuan Mat Leaves Ha 00bekT Leaves B clieHe
vy B na"enu Hierarchy (Mepapxusi).

b. Bribepute B mone Albedo nns matepuana Mat Leaves 3eneHbrit
I[BET, HAIIOMUHAIOIINH IBET JIUCTHEB.

3. Ileperamure AppleTree u3 manenu Hierarchy (Mepapxus) B ma-
Henb Project (IIpoekT), yToObI co3aaTh m1abJIoH.

4. VYcTaHOBUTE KOODPJIWHATHI, IIOBOPOT W MacmTad »3JIeMEeHTa
Directional Light B uepapxuu, kak nokazaHo HUXE:

Directional Light P:[ 0, 20,0 ] R:[ 50,-30,0]S:[1,1,1]

5. Uto6wr cmectuth AppleTree BBepx, BeiOepute 00bekT AppleTree
B HE€pAPXUU U U3MEHUTE ero koopauHarsl Ha P:[ 0, 10, 0 |.

Apple

3akoHuMB co3nanue s1010Hu AppleTree, MOKHO MEPEXOIUTh K CO3-
JaHUIO 11a0JIOHA sI0JI0K, KOTOpbIe OyAyT MaaaTh ¢ S0J0HMU.
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1. Beibepute nynkt meHto GameObject > 3D Object > Sphere (Mr-
poBoit 00beKT > 3D 00bekT > Cdepa). [lepenmenyiite co3gaHHbI OOBEKT
B Apple u HacTporite ero komnoHeHT Transform, kak Moka3aHo HIKE:

Apple (Sphere) P:[ 0,0,0 ] R:[0,0,0]S:[ 1,1,1]

2. Cosznaiite HOBBIM MaTepuan ¢ umeHeM Mat Apple u BeiOepuTe B
nosie Albedo kpacHbIH LIBET.

3. Ileperamure Mat_Apple na Apple B nuepapxumu.

Hobasnenue guzuueckux xapakmepucmux 1010Ka

1. Boibeputre Apple B nmanenu Hierarchy (Mepapxus). B rnaBHOM
MeHto Unity Beioepure myHKT Component > Physics > Rigidbody (Kommo-
HeHT > @usuka > TBepaoe Teno).

2. lllenkuute Ha kHOMKE Play (Mrpate), u Apple ynanet Buu3/

3. Ulenkuure Ha kHonke Play (Mrpats) eme pa3, 4ToObl OCTAHOBUTH
BOCITpOM3BeIeHNE, U Apple BepHETCS B HaYaIbHYIO MO3UIIHIO.

Jlobasnenue meea «Apple» 6 obvexm Apple

[To3aHee BaM MOHAIOOUTCS MOJIYYUTh MACCUB BCEX UTPOBBIX OOBEK-
TOB Apple Ha 3kpaHe, a UTOOBI yIPOCTUTH ATY 3a7ady, CHAOAUM UX CHEIHU-
ATHHBIM TETOM.

1. Beibepute Apple B uepapxuu, MeJIKHATE HA KHOTIKE B UHCIIEKTOPE
psanoM ¢ Haanucko Taxg u B oTKphIBIIeMcs criicke BeioepuTe Add Tag.

2. lllenkHuTe HA 3HAUKE +, YTOOBI TOOABUTH HOBBIH TET.

3. Beenute B nmone New Tag Name (Mms HOBOTO Tera) Texkct Apple
(C) u menkuute Ha kHomke Save (Coxpanuth). B cmucke Tags (Term)
nosiBuTcs 3aeMeHT Apple (D).

4. lllenxkuute Ha 00BekTe Apple B mepapxuu, 4ToObl BEPHYTH OTO-
Opa’keHHE HACTPOEK ATOro 00bEKTa B MHCIIEKTOPE.

5. lllenkHuTe HA KHOIKE PSAAOM C HAAMUChIO Taj emie pas; Tenepp B
cniucke Bbl yBuaute Ter Apple. Beidbepute myHkT Apple B criucke Teros.

lIpeobpaszosarnue Apple 6 wabnon

Brinonaute ciemayroiiye maru, 4To0bl npeoopa3oBaTh UTPOBOM 00b-
exT Apple B m1a6JioH:

1. Tleperammure Apple u3 nanenu Hierarchy (Mepapxus) B maHesnb
Project (IlpoekT), 4TOOBI CO3/1aTh 11a0JIOH.

2. Ilocne co3manusi mabnona Apple B manenu Project (IIpoekr)
mieqKHUTe Ha sk3eMiuisipe Apple B manenu Hierarchy (Mepapxwus) u yaa-
aute ero (BeiOpaB nyHKT Delete (Y 1anuTh) B KOHTEKCTHOM MEHIO — IIENTY-
KOM ITPaBOM KHOIIKHU MBIIIIH.

Basket
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1. Boibepure B rnmaBHom MeHio Unity nmynkt GameObject > 3D
Object > Cube (MUrpoBoii 00bekT > 3D o0bekT > Ky0). Ilepenmenyiite B
Basket u nactpoiite ero komnonent Ttransform, kak moka3zaHo HUXeE:

Basket (Cube) P:[ 0,0,0 ] R:[ 0,0,0]S:[4,1,4]

2. Co3pnaiiTe HOBBIM MaTepual ¢ umeHeMm Mat Basket, okpackTe ero B
HEHACBIIICHHBIM JKEIThIM LBET (HapUMep, COJOMEHHBIN) U MPUMEHUTE
MaTepuai K KOp3uHe.

3. Jo6assTe B Basket kommnonent Rigidbody. Beinenure Basket B
uepapxuu u BblOepuTe B riaaBHoM MeHO0 Unity mynkt Component >
Physics > Rigidbody (Komnonent > ®@u3uka > TBepaoe Teio).

a. B uncnektope mis komnonenta Rigidbody oobexrta Basket cau-
mute praxok Use Gravity.

b. Tam e ycrtanoBuTte diaxok Is Kinematic.

4. Ileperamute Basket u3 manenu Hierarchy (Mepapxus) B maHeinb
Project (Ilpoekt), 4ToOBI cO37aTh 11a0JIOH, U YJIAJIUTE OCTaBIIUKUCS IK3EM-
wisip Basket u3 uepapxuu.

5. CoxpaHHTE CLEHY.

Hacmpouxa kamepol

OnHuM U3 BOXKHEUIINX aCTIEKTOB JIFO00M UTPHI SIBISETCS BHIOOD TIpa-
BWJIBHOTO MecTomnoJioxkeHus: kamepol. B Apple Picker Ham HyXHO, 4TOOBI
KaMmepa 0ToOpakasa UTpoBOE MoJie MPUINYHOro pazmepa. [lockonbky urpa
10 CYTH SIBIIACTCS JIBYMEPHOH, TaKkKe HYKHO HACTPOUTH Kamepy, YTOOBI
OHa JlaBaJia OPTOrPaPUIECKYIO MPOESKIINIO BMECTO MEPCIIEKTHBHOM.

Hacmpoiixa kamepwt ons Apple Picker

Teneprs HacTpoum Kamepy Juist mpototuna Apple Picker:

1. Beibepute Main Camera B manenu Hierarchy (Mepapxus) u Ha-
cTpoiTe KoMroHeHT Ttransform, kak moka3aHoO HIKE:

Main Camera (Camera) P:[ 0,0,-10 ] R:[ 0,0,0]S:[ 1, 1,1 ]

2. B maCnekTope ms koMmmoHeHTa Camera yCTaHOBUTE CICAYIOIIHE
3HAYCHHUS:

a, B nmone Projection BeiOepute 3nauenue Orthographic.

b. B nosne Size ycranoBure 3nauenue 16.

B pesynbrate AppleTree moayduT onTUMAalIbHBIE pa3Mephl B MaHEIH
Game (Mrpa), u octaHeTcst JOCTaTOYHO MecTa ISl TajeHus 00K, KOTO-
pbI€ UTPOK JOJIKEH JIOBUTH B KOP3UHBI.

Hacmpoiika nanenu Game (Hepa)

Eme omanM BakHBIM (PaKTOPOM HTPHI SBIISIETCSI COOTHOIIIEHUE CTO-
poH nanenu Game (Mrpa).
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1. Beepxy nanenu Game (Mrpa) umeercs pacKphIBAIOIIUICS CITUCOK,
B JIaHHBIH MOMEHT oToOpakaromuii Free Aspect. OTo cniucok BeIOOpa CO-
OTHOIIIEHUSI CTOPOH.

2. lllenkHuTe Ha COMCKE W BbhIOEpHUTE MyHKT 16:9. DTO cTaHmapTHOE
COOTHOIIIEHUE CTOPOH IIUPOKOPOPMATHBIX TEICBU3HUOHHBIX HIKPAHOB U
KOMITBIOTEPHBIX MOHUTOPOB, MO3TOMY JaHHBIM BHIOOP AACT ONTUMAIbHOE
U300pakeHue, €l 3alyCTUTh UTPY B MOJTHOIKPAHHOM PEKUME.

IIpoepammuposanue npomomuna Apple Picker

Teneps 3aiimMeMcst peaau3alieil mMporpaMMHOr0 KOja, KOTOphIH Oy-
JIET MPUBOJIUTH B JBMKEHUE MTPOTOTHUIT ATOW UTPHl. JBaxAbl MICIKHUTE HA
cuenapuu AppleTree B manenu Project (IIpoekT), 4T0OBI OTKPHITH €TO.

HaMm nmoHamo0sTcst HEKOTOphIE TepeMEHHbBIC JUISl XPAHSHHSI HACTPOCK;
yTOOBI 100aBUTH WX, OTKpoiTe Kiacc AppleTree B MonoDevelop u BBeu-
T€ CIEAYIOLIAN KOJI.

public class AppleTree : MonoBehaviour {

[Header("Set in Inspector")]

// 1llabnoH ns co3aanus 010K

public GameObject applePrefab;

// CKOpOCTb IBMKCHUS SIOJIOHU

public float speed = 1f;

// PaccTrositHue, HA KOTOPOM JIOJDKHO M3MEHSITHCS HAIlPaBJICHHUE JIBU-
xeHnus g0nouu public float leftAndRightEdge = 10f;

public float chanceToChangeDirections = 0.1f;

// HacToTa cO3/1aHusl SIK3EMILISIPOB SI0JI0K

public float secondsBetweenAppleDrops = 1f;

void Start () {

b
void Update () {

j

Coxpanute creHnapuii AppleTree B8 MonoDevelop u BepHUTECH B
Unity.

2. UtoOBI 3TOT KO AEUCTBUTEIBHO YTO-TO JieJIall, €T0 HYXKHO IOJ-
KIIFOUUTh K UTpOBOMY 00BeKTy AppleTree.

a. [leperammure cuenapuit AppleTree u3 nanenu Project (Ilpoekt) Ha
ma6sion AppleTree B Toit sxe manenu Project (Ilpoekr).

b
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b. lenkuure Ha sx3emiusipe AppleTree B manenu Hierarchy (Ue-
papxusi); B pe3yJbTare cleHapuil J00aBUTCS HE TOJBKO B I1a0JIOH
AppleTree, HO 1 BO Bce €ro 3K3eMILISPHI.

c. Beibepute AppleTree B mepapxuu; B MHCIEKTOpE, B pa3fieie C
koMmroHeHToM AppleTree (Script), TOKHBI TMOSBUTHCS BCE TOJIBKO YTO
OOBSIBIICHHBIC TTIEPEMEHHBIE.

3. IlompoOyiiTe nepemectuth AppleTree B clieHe, U3MEHSA KOOPAU-
HaThl X 1 Y B KomrnoHeHTe Transform B mHCIEKTOpE, YTOOBI OMPEAEIUTD
Haugydiiee mectonosioxenne AppleTree mo Beicote (position.y) U yTou-
HUTBb JIEBYIO U MIPABYIO TPAHULBI JIJIS1 IEPEMELICHUSI.

a. Ycranosute koopaunatel AppleTree B P:[ 0, 12, 0 ].

b. B mnepemennyio leftAndRightEdge xommonenta AppleTree
(Script) B uncniekTope BBeauTe 3HaueHue 20.

IIpocmoe nepemewerue
Teneps 106aBUM nepemMenieHue si0JI0Hu:
1. lo6aBsTe B Meton Update() ciienapust AppleTree cTpoku u3 cie-
IOYIOUIETrO JUCTUHTA.
void Update () {
Vector3 pos = transform.position;
pos.x += speed * Time.deltaTime;
transform.position = pos;
2. CoxpaHure cluieHapuii, BepHUTECh B Unity U IIEIKHUTE HA KHOTIKE
Play (Urpats). Tenepp Bbl JOJIKHBI YBUAETH, KaK s10J10Hs AppleTree oueHb
MEJJIEHHO MEePEMEIAETCA 110 IKPaHYy.
Hsmenenue nanpagnenus
Teneps, koraa si6monst AppleTree nepemeriaercsi ¢ IPUIMYHON CKO-
POCTBIO, OHA OBICTPO JIOCTUTHET Kpasi IKpaHa U UCUYE3HET 3a HUM. J[aBaiiTe
OpraHu3yeM MU3MEHEHHE HaIlpaBJIeHUs JBIKECHUS, KOT1a sI0JIOHS OTHaIsIeT-
csi or ueHtpa Ha paccrosiHue leftAndRightEdge. M3menure cuenapuii
AppleTree, kak moka3zaHo HUXKeE:
public class AppleTree : MonoBehaviour {
void Update () { // IIpocToe nepemeriienne
// 3MeHeHne HanpaBlIeHUS
if (pos.x<-leftAndRightEdge)
Speed=Math.Abs(speed)
else if ( pos.x > leftAndRightEdge ) {
speed = -Mathf.Abs(speed); // Hauath nBuxeHue BIeBO

P

15



Coxpanure cueHapuii, Bepautech B Unity M IIETKHUTE Ha KHOIKE
Play (Urpatb), 4T0OBI YBUJIETH, UTO U3 ITOTO MOITYUUIIOCH.

Crnyuatinoe uzmenenue HANPAGLeHUs ¢ 3a0AHHOU 8ePOSIMHOCINBIO

UtoOsl 100aBUTH Cly4ailHO€ W3MEHEHUE HAMpAaBJICHHS TepeMele-
HUS A0JIOHH, BBIMOJIHUTE CJIEAYIOIINE [IarH:

1. Jlo6aBbTE B ClIEHApHil CTPOKHU:

public class AppleTree : MonoBehaviour {

void Update () {

// TIpocToe nepemenieHne

// 3MeHeHue HanpaBlIeHUs

if ( pos.x < -leftAndRightEdge )

{ speed = Mathf.Abs(speed); / HauaTe nBr>keHuHE BIpaBo }

else if ( pos.x > leftAndRightEdge )

{ speed = -Mathf.Abs(speed); / HauaTh nBr>keHUE BIECBO }

else if ( Random.value < chanceToChangeDirections )

{ //a speed *=-1; // Change direction }

g

2. lllenknyB Ha kHomke Play (Urpath), BBl yBUAUTE, YTO IS 3HAYE-
Husg o ymondanuio 0,1 B mepemennoil chanceToChangeDirections Ha-
IpaBJeHUE MEHSETCA CIUIIKOM 4acTo. MI3MeHHTe B MHCIIEKTOPE 3HAUYCHHE
chanceToChangeDirections Ha 0,02, 1 Teneps CUTyalus I0JKHA BBITIIS-
IeTh HAaMHOrO Jiydmie. B Kaxaom Kaape ecTb BEPOATHOCTh 2 %, 4YTO
AppleTree m3MeHnT HampaBlieHHe IBMKeHHUSA. Ha OBICTpOM KOMITBIOTEpPE
3Ta BEPOATHOCTh MOXET MpoBepsThes 10 400 pa3 B CEKyHIy, TOT/Ia KaK Ha
MEJJICHHOM KOMITBIOTEpPE BEPOSITHOCTH OyIeT MpoBepAThCs nuib 30 pa3 B
CeKyHJY.

3. UToOBI uCIpaBUTh 3TOT HEIOCTATOK, MEPEHECEM KOJI, YIPaBIIsIO-
muii cMeHol HarpasieHus u3 Update() (KOTOpBIM BBI3BIBAETCS CO CKOPO-
cThI0 oToOpaxeHus kajapos) B FixedUpdate().

public class AppleTree : MonoBehaviour {

void Update () {

// I3MeHeHre HanmpaBICHUS

if ( pos.x < -leftAndRightEdge ) {

speed = Mathf.Abs(speed); // HauaTe nBukeHue BIpaso }

else if ( pos.x > leftAndRightEdge )

{ speed = -Mathf.Abs(speed); / HauaTs nBr>xeHue BieBo | // a

void FixedUpdate() {

// Tenepb ciay4yaiiHas cMeHa HalmpaBJeHUs! TPUBA3aHa KO BPEMEHH,
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// motomy uto BeinoaHsierca B FixedUpdateQ

if ( Random.value < chanceToChangeDirections ) { // b

speed *= -1; // Change direction } }

}

Teneps AppleTree Oyaet ciydyaliHO MEHSITh HallpaBJIEHUE B CPEIHEM
1 pa3 B cekynay (50 Bei3oBOB FixedUpdate B cekyHnny x BepositHOCTh 0,02
= B cpeaHeM | pa3 B CEKyHIY).

Copacwvieanue 010K

[Tpuien yepen cOpacbiBaTh S0TOKHU:

1 .Bribepute AppleTree B nepapxuu u moCMOTPUTE Ha MapameT-
pel kommoneHnta AppleTree(Script) B umucnektope. [lomio applePrefab
HYKHO TIPUCBOUTH 11a0sI0H Apple u3 nanenu Project.

2. Bepuutech B MonoDevelop 1 106aBbTe KOA U3 CIEAYIONIETO JHC-
TuHra B kjacc AppleTree:

public class AppleTree : MonoBehaviour {

void Start () {

// COpachIBaTh SI0JIOKH pa3 B CEKYHIY

Invoke( "DropApple", 2f); }

void DropApple() {

GameObject apple = Instantiate<GameObject>( applePrefab );
apple.transform.position = transform.position;

Invoke( "DropApple", secondsBetweenAppleDrops );

h

3. Coxpanute cuenapuii AppleTree, Bepuurech B Unity, IEIKHUTE
Ha kHonke Play (Mrpath) u mocMOTpUTE, YTO MOTYUHUTCS.

4. B xomnonente Rigidbody urpoBoro odnekra AppleTree ycrano-
Bute (praxkok Is Kinematic B mHCTIeKTOpE.

5. CHoBa mienkHute Ha kHomke Play (Mrpath), U Bbl YBUAUTE, YTO
npoOsema ¢ 0JI0He! nucuesa, Ho C sI0JIOKaMH OCTaJlach.

Hacmpoiixa gpusuuecxux cnoeg

CHauana co3qauM HECKOJIbKO HOBBIX (PU3NYECKUX CIIOEB.

1. lllenkuute Ha AppleTree B uepapxuu U B pacCKpbhIBAIOIIEMCSI CITH-
cke Layer, B uHCTIekTOpe, BhiOepuTe myHKT Add Layer.

2. lawite cinoro 8 umst AppleTree, cioro 9 — ums Apple u cioro 10 —
ums Basket.

3. B rnmaBHOM mento Unity BeiOepute myHkT Edit > Project Settings >
Physics (IlpaBka > ITapametpsl npoekTa > OuU3nKa).
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4. Dx3emIusipel Apple 10KHBI OOHApYXUBaTh CTOJKHOBEHUS C
oobekTamu Basket, HO He ¢ 00bexkTOM AppleTree u Apyrumu sK3eMILIsIpa-
mu Apple.

5. Ilocne nactpoiiku marpunbl Layer Collision Matrix mMoxHO 3a-
HATBCSI paCIpPEEICHUEM Ba)XHBIX WUIPOBBIX OOBEKTOB MO (HUIUYECKUM
CJIOSIM.

a. lllenkuure Ha mabiaone Apple B manenu Project (IIpoekT) u BbI-
oepute myHKT Apple B packpsiBaromieMcs criicke Layer, B BepxHel dyactu
nanenu Inspector (Mucnektop).

b. llenknute Ha mabnone Basket B manenu Project (IIpoekt) u BbI-
oepute myHKT Basket B crincke Layer.

c. llenkaute Ha mabnone AppleTree B manenu Project (Ilpoekrt) u
BbIOepuTe myHKT AppleTree B crincke Layer.

Ecnu teneps menkHyTh Ha kHomnke Play (Mrpath), si0710KH JOMKHBI
IIPOCTO TaJaTh C SOJOHU, KaK 33 TyMbIBAIOCh.

Ocmanoska nadenusi 10610K HUNCe 3A40AHHO20 YPOBHSL

Ecnm 3amycTuTh UTpy W OCTaBUTh €€ BOCIPOU3BOJIUTHCS B TCUCHUE
HEKOTOPOT'0 BPEMEHHU, MOKHO 3aMETHUTh TOSIBJICHUE OOJIBIIIOTO KOJINYECTBA
070K B wepapxuu. [IpuurHa B TOM, YTO KaXOAYyH CEKyHAY KOJ CO3JacT
HOBOE 5I0JIOKO, HO HE YJAJISIET YIaBIIKE sIOJOKH.

1. OtkpoiiTe cuienapuii Apple u 106aBbTe KOJ, YHUUTOXAIOUUHN 510-
JIOKU, KOT/Ia OHU YIaayT HMXe ypoBHA transform, position .y == -20 (To
€CTh CKPOIOTCS 32 HIDKHUM KpaeM dKpaHa):

public class Apple : MonoBehaviour {

public static float bottomY = -20f;

void Update(){

if ( transform.position.y < bottomY ) {

Destroy( this.gameObject ); }

h
;

2. Coxpanwute cuenapuii Apple.

3. Iloakmtounte ciieHapuii Apple k mabnony Apple B manenu Project
(ITpoekT), 4TOOBI 3a/1€MICTBOBATH ATOT KOJ B UTPE.

a. Beibepute Apple B manenu Project (ITpoekr).

b. [Ipokpytute comepxkumoe B maHenu Inspector (Mucmektop) 1o
camoro Hu3a u meiakaute Ha kHonke Add Component.

c. B oTkpriBIIEMCSl MEHIO BbIOEepuUTe Scripts > Apple.
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Ecnu teneps menkuyTh Ha kHomnke Play (Mrpats) B Unity u ymeHs-
IIUTh MACIITa0 CLEHBbI, MOXKHO YBUAETh, KAK A0JOKHU MMAIal0T BHU3, JOCTH-
raroT YPOBHS Y, paBHOTO -20, ¥ MCUE3ALOT.

DTO BCE, YTO UMEET OTHOIIEHHE K SOI0KaM.

Co3z0anue 3K3eMNIapo8 KOp3ut
1. Toaxmrounte cueHapuit ApplePicker k rmaBHON Kamepe Main
Camera B nepapxuu.
2. Otkpoiite cuenapuit ApplePicker B8 MonoDevelop, BBenute cie-
IYIOLIHAN KO U COXPAHUTE €r0:
public class ApplePicker : MonoBehaviour {
[Header("Set in Inspector")]
public GameObject basketPrefab;
public int numBaskets = 3;
public float basketBottomY = -14f;
public float basketSpacingY = 2f;
void Start () {
for (int 1=0; i<numBaskets; 1++) {
GameObject tBasketGO =
Instantiate<GameObject>( basketPrefab );
Vector3 pos = Vector3.zero;
pos.y = basketBottomY + ( basketSpacingY *1);
tBasketGO.transform.position = pos; } }
b
3. B Unity menkaute Ha Main Camera B nanenu Hierarchy (Mepap-
XUs) U B UHCHIEKTOpe BbiOepuTe aiis nos basketPrefab madbnon Basket u3
nanenu Project (ITpoexr).
Ilepemewernue Kop3ur Muluivio
Jlanee HaMm HY’KHO HaIKCaTh KOJI, IEPEMEIIAIOINN KaXKIYI0 KOP3UHY
(ax3emrusip Basket) Beiien 3a ykazaTeneM MBbIIIIH.
1. Hoaxmtouute cueHapuii Basket x mabmony Basket B manenu
Project (ITpoekr).
2. Otkpoiite cueHnapuii Basket B8 MonoDevelop, BBequTe cienyto-
AN KOJI M COXPAHUTE €rO0:
public class Basket : MonoBehaviour {
void Update () {
// Tlony4uTh TEKyIIME€ KOOPAMHATHI yKa3aTessl MBIIIM Ha dKpaHe U3
Input
Vector3 mousePos2D = Input.mouseposition;
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// Koopaunata Z kamepbl ONpenesnser, Kak JajleKko B TPEXMEPHOM
MPOCTPAHCTBE HAXOJUTCS YKA3aTEIh MBIIITU

mousePos2D.z = -Camera.main.transform.position.z;

// TIpeoOpa3oBaTh TOUKY Ha JBYMEpPHOH IJIOCKOCTH JKpaHa B TPEX-
MEpHBIE KOOPJAUHATHI UTPBI

Vector3 mousePos3D = Camera.main.ScreenToWorldPoint( mouse-
Pos2D );

// TlepeMecTUTh KOp3UHY BIIOJb OCM X B KOOpJAMHATY X yKazaTels
MBIIITH

Vector3 pos = this.transform.position; pos.x = mousePos3D.x;

this.transform.position = pos;

i

Teneps, nocie menyka Ha kHotike Play (Mrpats) B Unity KOp3uHBI
OyIyT mepeMelaTbes BCe 3a YKa3aTeleM MBI, U Bbl CMOXETE JIOBUTH
MU sI0JIOKH, XOTS Ha CaMOM JieJie SI0JI0KU MOKa He JIOBSTCS.

Jloens abaok

[lepeitnem x peanuzanuu JOBIU SI0JIOK:

Jlo6aBbTe B cuieHapuii Basket cTpoku 13 cieayroniero JIMCTUHTA,

public class Basket : MonoBehaviour {

void OnCollisionEnter( Collision coll ) {

// OTBICKATh SI0JIOKO, MOMABIIIEe B 3TY KOP3UHY

GameObject collidedWith = coll.gameObject;

if ( collidedWith.tag == "Apple” ) {

Destroy( collidedWith ); } }

b

2. Coxpanute cueHapuii Basket, Bepautech B Unity U 1I€JIKHUTE HA
kHorike Play (Mrpats).

Tenepp wrpa JIEUCTBYET OYEHb MOXO0KE HA KIACCUYECKYI0 HIPY
Kaboom!.

T'UII u ynpasnenue uepou

[locnennee, 4To Mbl JOOABUM B Hallly UTPYy, — IpauUuecKuil HHTEp-
deiic nonb3oBarens (I'MII) u ynpaBienue urpoi, KOTOpbIE CIENAOT 3TOT
NpPOTOTHUN 00JIee TOXOKUM Ha HACTOSIIYI0 Urpy. Jlanee Mbl 100aBUM OJMH
aneMeHT [MIl — cyeTyuk OYKOB M BJIEMEHTHI YNPAaBICHUS — YPOBHU U
KU3HU.

Cuemuuk oukos

CueTyuk OYKOB JIa€T UTPOKY BO3MOKHOCTH BUJETH €TI0 JOCTUXKECHHUS
B UTpE.
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1. Otkporite cueny Scene 0, nBakabl IMICIKHYB Ha HEW B MAHEIU
Project (IIpoekr).

2. B menro Unity Beioepure myHkt GameObject > Ul > Text (Mrpo-
Boi 00bekT > [11 > Tekcr).

3. JBaxnawl menkHuTte Ha Canvas B uMepapxuu, 4YTOObl YMEHbBIIUTh
MacmTad U YBUIETh BeChb OOBEKT LEIMKOM. B crrcke 1o4epHrX 00BEKTOB
Canvas Bbl yBUAUTE UTPOBOI 00BeKT Text.

4. Beibepute urpoBoii 00bekT Text B nepapxuu u B nanenu Inspector
(Mucnexrop) uzmenute ero ums Ha HighScore.

5. BbINoaHUTE CAEAYIONIME UHCTPYKIIUU, YTOOBI HACTPOUTh OOBEKT
HighScore B uncnekrope:

6. lllenxuure nmpapoii kHonkou Mbiy Ha HighScore B nepapxun u B
KOHTEKCTHOM MeHI0 BbiOepuTe myHKT Duplicate ([y6nupoBats)l.

7. Beigenute HOBBIM urpoBoit 00bekT HighScore (1) n u3menute ero
uMs Ha ScoreCounter.

8. WN3menute HacTpoiiku kommnoHeHTOB RectTransform u Text
(Script) urpoBoro oobektra ScoreCounter B uncnekrope. He 3a0ynpre u3-
MeHUTH 3HaueHust Anchors 1 Pivot B komnoneHTe RectTransform, a Taxxke
3HaueHne Alignment B kommnonente Text.

Jlobasnenue oukos 3a notumManHoe s10J10K0

1. Otkpotite crienapuii Basket B MonoDevelop u 1o6aBbTe CTpoKu
U3 CIEIYIOIIEro JUCTUHTA:

using UnityEngine.Ul;

// DTa cTpoka nojkiatodaer ouonuoreky s padotel ¢ I'HIIT

public class Basket : MonoBehaviour {

[Header("Set Dynamically")]

public Text scoreGT;
void Start() {
ScoreCounter GameObject scoreGO = GameQOb-

ject.Find("ScoreCounter");
// Tlony4nTh KOMOOHEHT Text 3TOro urpoBoro 0ObEeKTa
scoreGT = scoreGO.GetComponent<Text>();
//'Y cTaHOBUTH HAYaJIbHOE YUCJIO OYKOB paBHBIM ()
scoreGT.text ="0"; }
void Update () { ... }
void OnCollisionEnter( Collision coll ) {
// OTBICKATh SI0JIOKO, MOMAaBIIIEe B 3TY KOP3UHY
GameObiject collidedWith = coll.gameObject;
if ( collidedWith.tag == "Apple” ) {
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Destroy( collidedWith );
// TIpeoOpazoBaTh TeKkCT B scoreGT B 11€510€ Yncio
int score = int.Parse( scoreGT.text );
// Jo0aBUTH OYKH 32 TOMMaHHOE SI0JI0KO
score += 100;
// TIpeoOpa3oBaTh YKCIO OYKOB OOpPaTHO B CTPOKY M BBIBECTU €€ Ha
IKpaH
scoreGT.text = score. ToString();
Hpyroit acniekt, aenaroniuii mpototunt Apple Picker 6osee moxoxum
Ha UTPY, — 3aBEPIIICHUE payHa U yAAJICHHE KOP3UHBI, €CJIH sI0JIOKO HE ObI-
J0 mo¥iMaHo. B maHHBI MOMEHT SIOJIOKM YHUYTOXKAIOTCS aBTOMAaTHYECKH,
U OTO 3JI0POBO, HO OHHU JOJDKHBI YBeAOMIIATH ciieHapuii ApplePicker 06
3TOM, YTOOBI MOKHO OBLJIO 3aBEPIIUTh PayHJ U YHUUYTOXKUTHh OCTaJbHBIC
s0m0ku. JJ1s 3TOro HEOOX0AMMO, YTOOBI OJWH CIICHAPUH BBI3bIBAT (PYHK-
ITUIO B IPYTOM CIICHAPHH.
1. lna nayana B MonoDevelop BHecuTe cieayronime U3MEHEHHUs B
cueHapuii Apple:
public class Apple : MonoBehaviour {
[Header("Set in Inspector’’)]
public static float bottomY = -20f;
void Update () {
if ( transform.position.y < bottomY ) {
Destroy( this.gameObject );
// TlonyunTh ccbulKy Ha KoMnoHeHT ApplePicker rimaBHo# kamepbl
Main Camera ApplePicker apScript = Cam-
era.main.GetComponent<ApplePicker>();
// Bei3Bath o6menocTynHsiii metoq AppleDestroyed() u3 apScript
apScript.AppleDestroyed();
I
2. Ham Hy»XHO n00aBUTh oOmenoctynHbiii Metos AppleDestroyed()
B cueHapuii ApplePicker, mno3ToMy OTKpoiiTe 3TOT cleHapuil B
MonoDevelop u 106aBbTE ClaeAyIONINE CTPOKH,
void Start () { ... }
public void AppleDestroyed() {
// 'Y manuTth Bce yIaBIIue S0I0KU
GameObject[] tAppleArray=
GameObject.FindGameObjectsWithTag("Apple");
foreach ( GameObject tGO in tAppleArray ) {
Destroy( tGO ); } }

22



j

Coxpanute BCE cuenapuu B MonoDevelop.

Yuuumooicenue kop3umsl nociie nomepu s010Ka

[Tocnennuii pparmMeHT Koma, KOTOPHIH MBI JOOABUM B 3Ty CIEHY,
yAaJsieT OJIHy KOP3WHY IMpH MoTepe si0J0Ka M OCTaHABIUBAET UTPY IMOCIE
yaajneHus: mocieaHet kop3uHbl. J00aBbTe Clieayronme U3MEHEHHs B CIie-
Hapuii ApplePicker:

public class ApplePicker : MonoBehaviour {

[Header("Set in Inspector")]

public GameObject basketPrefab;

public int numBaskets = 3;

public float basketBottomY = -14f;

public float basketSpacingY = 2f;

public List<GameObject> basketList;

void Start () {
basketList = new List<GameObject>();
for (int i=0; icnumBaskets; i++) {
GameObject tBasketGO = Instantiate<GameObject>( basketPrefab );
Vector3 pos = Vector3.zero;
pos.y = basketBottomY + ( basketSpacingY *1);
tBasketGO.transform.position = pos;
basketList.Add( tBasketGO );
i3
public void AppleDestroyed() {
//'Y manuTh Bce yIaBIIue S0JI0KU
GameObject[] tAppleAr-
ray=GameObject.FindGameObjectsWithTag(" Apple");
foreach ( GameObject tGO in tAppleArray ) {
Destroy( tGO ); }
//'Y anuTh OIHY KOP3UHY
// Tloy9uTh UHJIEKC TTOCTEHEN Kop3uHbl B basketList
int basketindex = basketList.Count-1;
// T1omy4YnTh CCHUIKY Ha 3TOT UTPOBOM OOBEKT
Basket GameObject tBasketGO = basketList[basketindex];
// IIcKII0YUTh KOP3UHY U3 CIIHCKA U YAAJIUTh CaM UTPOBOM OOBEKT
basketList.RemoveAt( basketindex ); Destroy( tBasketGO );

i}
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Jlobasnenue svicuieco 00CMUNCEHUS.

Teneps 3anericTtByem urpoBoit 00bekT HighScore, coznannslii panee:

1. Co3naiite HOBBIN cuieHapuit Ha C# ¢ umenem HighScore n moa-
KIIIOUUTE ero K urpoBomy oowekty HighScore B manenu Hierarchy.

2. Otkpoiite cuenapuit HighScore 8 MonoDevelop u BBeauTe ciie-
JTYFOILIUN KOM:

using UnityEngine.Ul;

public class HighScore : MonoBehaviour {

static public int score = 1000;

void Update () {

Text gt = this.GetComponent<Text>();

gt.text = ’High Score: "+score; } }

3. Otkpoiite cuieHapuii Basket u 7o0aBbTe cieayromme CTpokH, , KO-
TOPBIE UCITONIB3YIOT CTATUYECKYIO TIEPEMEHHYIO SCOTe:

public class Basket : MonoBehaviour {

void OnCollisionEnter( Collision coll ) {

if ( collidedWith.tag == "Apple" ) {

// TIpeobpa3oBaTh YUCIO OYKOB OOpPATHO B CTPOKY U BBIBECTH €€ Ha
IKpaH

scoreGT.text = score. ToStringQ;

// 3alTOMHUTH BBICILIEE TOCTUKECHUE

if (score > HighScore.score) {

HighScore.score = score; }

I3

Tenepr nepemennass HighScore.score Oyner OOHOBISTHCS BCSIKUIA
pa3, Korja KOJIMYECTBO OYKOB, 3apa0OTaHHOE IMOJIb30BaTENIEM, MPEBBICUT
ee TeKyIlee 3HaYeHuE.

4. Otkpoiite cruenapuii ApplePicker u no6aBpTe ciemyromme cTpo-
KM, BO3BpAIIAIONIAE UTPY B MCXOTHOE COCTOSIHHE, KOT/Ia UTPOK TMOTEpsET
BCE KOP3WHBI. OTOT KOJ TPEIOTBpaIlacT IOSBICHUE MCKIIOUCHHUSI
IndexOutOf Range.

public class ApplePicker : MonoBehaviour {

public void AppleDestroyed() {

// UCKIIOYUTH KOP3UHY U3 CIHCKA U yAAJIUTh CaM UTPOBOM OOBEKT

basketList.RemoveAt( basketindex ); Destroy( tBasketGO );

//'Ecu KOp3UH HE OCTaJIOCh MEePEe3anyCTUTh UTPY

if ( basketList.Count==0) {

SceneManager.LoadScene( " Scene 0”); }
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Teneps y Bac €cTb MPOTOTHUII UTPHI, OUEHb MOXOKHUM Ha Kiaccuye-
ckyto urpy Kaboom! xomnanun Activision. B Halieit urpe He xaraer, Ha-
IpUMEP, TOCIEIOBATEIBHOIO YBEJIINUEHUS CIIOXKHOCTH, HAYaJIbHOIO U KO-
HEYHOI'0 PKPaHOB, HO Bbl MOKETE JOOABUThH BCE 3TO CAMOCTOSITENBHO, KO-
r7la y Bac MOsIBUTCS OOJIBLIE OIbITA.

2.1 Co3nanue Urpbl, y4uThbIBaoIe 3aK0OHbI GU3NKH

IIpomomun 2: Mission Demolition

Urpsl, yuynuThIBaIOMKE 3aKOHBI (DU3WKH, SBISIIOTCS OJAHUMHU U3 Hau-
Oosee MOMyJSIPHBIX, ¥ UMEHHO 3Ta YepTa 00ecleunBacT MIUPOKYIO W3-
BECTHOCTh TaKUM UTpaM, kKak Angry Birds.

Hoes npomomuna uepul

B ar1oil urpe urpok Oyaet cTpeisiTh U3 POraTtku Mo 3aMKy, CTapasch
pa3pyuuTh ero. B kaxaom 3amke uMeeTcsi 0codasi 30Ha, MOMaB B KOTOPYIO
UTPOK MEPEXOAUT HA CIECAYIOIIAN YPOBEHb.

BoT Kkak BBITIISIAUT jKejtaeMas Mmociie/I0BaTeIbHOCTh COOBITHIA:

1. Koraga urpok HaBOAUT yKa3aTellb MbIIIM HA POTAaTKy, OHA JOJKHA
ITOJICBEYMBATHCS.

2. Ecnu urpoK Ha)KUMaeT JIEBYIO KHOMKY MBIIIHW, KOT/Ia poraTka moj-
CBEUEHA, B 00JIaCTH yKa3aTeJisl MBIIIN JOJKEH CO3/1aBaThCsl CHAPS.

3. Ilpu nepemMenieHny ykas3aTess MBIIIN ¢ HAXaToW JIEBOM KHOIKOU
CHapsi JOJKEH CJIeIOBaTh 3a yKa3aTeleM, HO OCTaBasCh B mpenenax cde-
PUYECKOT0 KOJITauepa POraTKy.

4. OT KaXJ0r0 pora poratky K CHapsiiy JOJKHa TSHYThCA Oeast Jau-
HUs1, YTOOBI pOraTKa B UTPE BBITJISETA KAK HACTOSIIAS.

5. Korma urpok OTHyckaeT J€BYIO KHOMKY MbIU (¢ HOMeEpoM (),
CHapsJ JOJDKEH 3aIyCKaThCs U3 POTATKHU.

6. Ilenp urpoka — pa3pymuTh 3aMOK, HAXOIAIIUNCS B HECKOJIBKHX
MeTpax, ¥ MonacTh B 0Co0yI0 00J1aCTh BHYTPH HETO.

7. UTpoKy J1aeTcsi MPaBO BBIMOJHUTH TPU BBICTPENA, YTOOBI MOPA3UTH
1esb. Kaxkaplil c/ieTaHHbId BBICTPE OCTABJISET CJIeJ Ha DKpaHe, YTOObI Ur-
POK MOT' CODUEHTUPOBATHCS U CKOPPEKTUPOBATH CICIYIOIIUNA BBICTPE.

Xyooorcecmeennvie pecypcovl

[Ipexae deMm MPHUCTYIUTH K IMPOrpaMMHOMY KOAY, HYXKHO CO3/1aTh
HECKOJILKO PECYPCOB XYI0KECTBEHHOTO 0(hOPMIICHHUS.

Semnsa
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BrimonHuTe ciemyromnye marm, 4To0bl CO3/1aTh 3eMITIO:

1. Otkpoiite cueny Scene 0.

2. Cospaiite ky0 (BbiOepuTe B MeHIO MyHKT GameObject > 3D Object
> Cube (HUrposo#i 06bekT > 3D o0wvekT > Ky0)). [lepenmenyiite kyO B
Ground. YtoOsl mpeBpaTuTh KyO0 B CIUIONIHON MPSIMOYTOJIbHHK, BBITSHY-
ThIl BO BCIO IIUPHUHY CIIEHBI BAOJb OCH X, YCTAHOBUTE MapaMeTpPhbl KOMIIO-
HeHTa Transform, Kkak mokazaHo HUXKE:

Ground (Cube) P:[ 0,-10,0]R:[ 0,0,0]S:[ 100, 1,4 ]2

3. Coznaitte HOBBINM Matepuai (Assets > Create > Material (Pecypcsi
> Co3znath > Marepuai)) u gaite emy ums Mat Ground.

a. Beibepure B mone Albedo mis matepuana Mat Ground xkopuune-
BBIU I[BET.

b. VYcranoBute mnomsyHok Smoothness B mosunuio 0 (3emust He
JIOJIKHA OJIECTETD ).

c. [lonkmounte Mat Ground k urpoBomy 00wsektTy Ground B uepap-
XUH.

4. CoxpaHuTe CLEHY.

Hanpaenennoe oceewjernue

B nocnennux Bepcusax Unity HCTOYHHMK HANpaBICHHOTO OCBEIICHUS
Directional Light no6aBnsiercs B ClieHY MO YMOJIYaHHIO, HO MbI JOJKHBI
MPaBUIILHO HACTPOUTH €ro JIJIsl JAHHOTO IPOEKTa.

1. Beibepute Directional Light B manenu Hierarchy (Mepapxwus). Ile-
pEMECTUTE NCTOYHUK B CTOPOHY, YCTAaHOBUB MapaMeTpPhl €ro KOMIIOHEHTa
Transform, kak Moka3aHoO HUXKE:

Directional Light P:[ -10, 0,0 ] R:[ 50,-30,0 ] S:[ 1,1, 1].

2. CoxpaHHTE CLEHY.

Hacmpoiixa xamepoi

[Taru nyst HACTPOMKH Kamephl:

1. BoiGepute rnaBHyo kamepy Main Camera B Mepapxuu U mepe-
uMenyiTe ee B __MainCamera.

2. YCcTaHOBUTE CIENYIOIMNE IMapaMeTpbl KoMoHeHTa Transform ka-
Mepbl MainCamera (00s3aTe€IbHO YCTAaHOBUTE KOOpAMHATY Y B paszjeie
Position paBHoii 0):

_MainCamera P:[ 0,0,-10 JR:[0,0,0]S:[ 1,1, 1].

3. YcraHoBuTe cienyromue mapaMerpbl komrnonenta Camera kame-
pbl _MainCamera:

a. B packpriBaromiemcs cnucke Clear Flags Beioepute nmynkt Solid
Color.
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b. B mnone Background BeiOepure uBer, Onu3kuii K HEOECHO-
rojryoomy

c. B nmone Projection BeiOepute 3nauenue Orthographic.

d. B mone Size BBequTe uncio 10.

5. Coxpanute cuieHy. Hukorna He 3a0bIBaliTe COXpaHSITh CBOU CIIe-
HBI.

Pocamka

Teneps co3gaanM MPOCTYIO POTAaTKY U3 TPEX IUIHHAPOB:

1. Co3znaiite myctoii urpoBoii 00bekT (GameObject > Create Empty
(UrpoBoit 00bekT > Co3nath mycroi)). M3menute ero ums Ha Slingshot u
yCTaHOBUTE TapaMeTphl ero komnoHeHTa Transform, kak Mmoka3zaHo HUXKE:

Slingshot (Empty) P:[ 0,0,0 ] R:[0,0,0]S:[ 1, 1,1 ].

2. Cozpnaiite HoBBIM mHHAP (GameObject > 3D Object > Cylinder
(UrpoBoit o0bexT > 3D o0bekT > unmuHAp)) U M3MEHHUTE €ro UMs Ha
Base.

Base (Cylinder) P: [0, 1,0 ] R:[0,0,0]S:[0.5,1,0.5]

3. He cuumas BeieneHnsi ¢ o0ObekTa Base, menkHUTe Ha SPIIBIKE C
n300pakeHueM IecTepeHku psjgoM ¢ kommoHeHTom Capsule Collider B
WHCIIEKTOpPE ¥ B OTKPBIBIIEMCS MEHIO BbIOepuUTe MYyHKT Remove
Component

4. Cozpnaiite HOBBINM MaTepuas ¢ umeHeM Mat Slingshot, BeiOepuTe B
nosie Albedo cBeTIIO-KEeNTHIN BET U YCTAHOBUTE MOJI3YHOK Smoothness B
nozututo 0. [leperamure matepuan Mat Slingshot Ha 00bexT Base, 4To0b1
IPUMEHUTH K HEMY MaTepuall.

5. Bribepure o0bektT Base B manenu Hierarchy (Mepapxus) u cos-
JalTe ero Komuio, HaxkaB KoMmOuHamuio Command-D Ha kiaBuarype
(Ctrl+D B Windows) unu BeIOpaB B riiaBHOM MeHIO yHKT Edit > Duplicate
(ITpaBka > JlyOnupoBarth).

6. 3amenute nmst HoBo# koruu ¢ Base (1) na LeftArm.

LeftArm (Cylinder) P:[ 0,3, 1 1 R:[ 45,0,0]S:[ 0.5, 1.414,0.5 ]

OTOT 00BEKT OYAET CIIyKUTh JIEBBIM POIOM POTATKHU.

7. Boioepute o0bekT LeftArm B mepapxuu u co3/iaiiTe ero KOIMuIo.
[lepeumenyiite 3TOoT 3K3eMIUIAp B RightArm. YcranoBute napamerpsl
koMroHeHTa Transform o0bekTa RightArm, kak moka3zaHo HUXKeE:

RightArm (Cylinder) P:[ 0, 3, -1 ] R:[ -45,0,0]S:[ 0.5, 1.414, 0.5 ].

8. Bridepute 00bexT Slingshot B nepapxuu. Jlo0aBbTe B HETO KOM-
noHeHT cdepuueckoro koimakgaepa (Component > Physics > Sphere
Collider (Komnonent > ®usuka > Cepuueckuil koinanaep)). Y cTaHOBU-
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Te napameTpsl komnoneHta Sphere Collider (Is Trigger = true, Center = [
0,4, 0 ], Radius = 3).

Slingshot (Empty) P:[ -10,-10,0 ] R:[ 0,-15,0 ] S:[ 1,1, 1]

10. Jo6aBpTe TOYKY BBICTpENa POraTKU, YTOOBI OMPEACIUTh MECTO,
OTKyna OynyT BbUIeTaTh cHapsasl. lllenkHuTe mnpaBoii KHOMKOW Ha
Slingshot B mepapxuu u BbIOEpHUTE B KOHTEKCTHOM MeHIO NMyHKT Create
Empty (Co3nath mycToi), 94ToObI CO37aTh HOBBIM, IyCTONH UTPOBOM 00B-
eKT, BioxeHHbIM B Slingshot. IlepenMenyiite 3TOT UrpoBOil OOBEKT B
LaunchPoint. YcranoBute mapamerpsl koMmmnoHeHTa Transform oObekTa
LaunchPoint, xak 1moka3aHo HIDKE:

LaunchPoint (Empty) P:[ 0,4, 0 JR:[ 0, 15,0 ] S:[ 1, 1, 1]

11. Coxpanure cueny.

CHapsovl

Tenepp nepenaeM K CHapsaaM.

1. Coznaitte chepy B cuene (GameObject > 3D Object > Sphere
(Urposoit 00bekT > 3D 00bekT > Chepa)) u maiite eit ums Projectile.

2. Boibepute urpoBoit 00beKkT Projectile B nepapxuu u npucoemHu-
Te K Hemy KoMnoHeHT Rigidbody (Component > Physics > Rigidbody
(Komnonent > ®@usuka > TBepaoe Te1o)).

a. B pazgene Rigidbody B mHCmekTope BBemuTe YHCIO 5 B TOJE
Mass.

3. Co3pnaiiTe HOBBIM MaTepuai ¢ uMeHeM Mat Projectile. Beibepute B
nosie Albedo nist Mat Projectile TemHO-cepblii 11BeT. Y CTaHOBUTE TOJ3Y-
Hok Metallic B 3nauenue 0,5 u mon3yHok Smoothness B 3nauenue 0,65,
9TOOBI IPUAATh CHAPSAY BHUJ METa/UTMYECKOro mapuka. [I[puMmennre mate-
puan Mat_Projectile k urpoBomy 00bekTy Projectile B uepapxuu.

4. Tleperamute Projectile u3 manenu Hierarchy (Mepapxusi) B maHenb
Project (IIpoekt), uToOBI co3narh mabnoH. Y nanute sx3eMiuisip Projectile,
octaBiuiics B manenu Hierarchy (Mepapxwust).

5. CoxpaHHTE CLEHY.

IIpoepammmusiii ko0 npomomuna

Teneps, Koraa Bce XyA0KECTBEHHBIE PECYpPChl HA MECTe, MOKHO Ha-
YUHATH JO00ABJISTH B IPOEKT MPOTPAMMHBIN KO/I.

Co3zoanue knacca Slingshot

Beimonaute ciemyronue maru, 4To0sl co3aath kinacc Slingshot:

1. Coznaiite HOBBIN ciieHapuii Ha C# ¢ umeHneM Slingshot (Assets >
Create > C# Script (Pecypcbl > Coznars > Cuenapuit C#)). [loaxmrounte
ero K wurpoBomy o0Obekty Slingshot B wuepapxuu u OTKpolTe B
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MonoDevelop. Beeaute cnenyronmii Koa U yJaauTe BCE JIUIIHUE CTPOKH,
KOTOPBIE JOOABIISIOTCS MO YMOJTIAHHIO:

public class Slingshot : MonoBehaviour {

void OnMouseEnter()

{ print("Slingshot:OnMouseEnter()");

void OnMouseExit() {

print("Slingshot:OnMouseExit()"); }

b

2. Coxpanute cuenapuii Slingshot B8 MonoDevelop u BepHuTech B
Unity.

3. lenkuute Ha kHomke Play (MUrpaTth) u moaBuraiTe ykazareinem
MBI B Tipenenax koiaigepa Sphere Collider urpoBoro o0bekTta
Slingshot B manenu Game (Urpa).

Jlemoncmpayus akmuerno2o cocmosnusi po2amKu

Jlanee mo6aBUM TIOJICBETKY, YTOOBI HTPOK MOT BHJIETh, KOT/Ia poraT-
Ka HaXOJUTCS B aKTHBHOM COCTOSTHHH:

1. Beibepute LaunchPoint B uepapxuu. Jlo6aBsTe B LaunchPoint
komnoHeHT Halo (Component > Effects > Halo (KomnonenT > DddexTst >
['ano)), xotopeiii co3gacT d3(PGEKT CBETSIMIETOCS Opeoja BOKPYT
LaunchPoint. Beegute uncino 3 B mose Size sddexra rano u BeIOEpHUTE
CBeTJI0-cephlil 1BeT B nosie Color, 4TOOkI cenatbh Opeos BUIUMbBIM/

2. Tenepwr nobaBbTe B ciieHapuit Slingshot ciemyromuii koa. public

class Slingshot : MonoBehaviour {

public GameObject launchPoint;

void Awake() {

Transform launchPointTrans = transform.Find("LaunchPoint");
launchPoint = launchPointTrans.gameObject;
launchPoint.SetActive( false ); }

void OnMouseEnter() {

//print("Slingshot:OnMouseEnter()");

launchPoint.SetActive( true ); }

void OnMouseExit() {

//print("Slingshot:OnMouseExit()");
launchPoint.SetActive( false ); }

h

Co3zoanue cHapsoa

Crnenyrouuii mar — co3faHue CHapsija, Korja mojib30BaTeilb HaKMET
KHOIIKY MBIIIM ¢ HOMepoM 0.

1. lo6aBbTe B Slingshot cienyromnuii Ko:
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public class Slingshot : MonoBehaviour {
[Header(”’Set in Inspector")]

public GameObject prefabProjectile;

[Header("Set Dynamically")]

public GameObject launchPoint;

public Vector3 launchPos;

public GameObject projectile;

public bool aimingMode;

void Awake() {

Transform launchPointTrans transform.FindChild("LaunchPoint");

launchPoint.SetActive( false );

launchPos = launchPointTrans.position;

}

void OnMouseDown() {

// ITpOK Ha)kaJl KHOTIKY MBIIIIH, KOTJIa yKa3aTelb HaXOAWICA Hajl po-
TraTKOU

aimingMode = true;

// Co3naTh CHapsI

projectile = Instantiate( prefabprojectile ) as GameObject;

// Tlomectuth B Touky launchPoint

projectile.transform.position = launchPos;

// CaenaTh €ero KHHEMATHYECKUM

projectile.GetComponent<Rigidbody>().isKinematic = true; }

}

2. CoxpanuTe cuieHapuii u Bepautech B Unity. BoiOepute Slingshot B
nanenu Hierarchy (Mepapxus) u B none prefabProjectile Bribepure ma6-
joH Projectile u3 manenu Project (IIpoekT), meakHyB Ha MUKTOTPaMME C
n3o0pakeHneM MuilleHu, cmpaBa ot prefabProjectile, unu meperamus
ma6sion Projectile u3 manenu Project (Ilpoext) Ha mose prefabProjectile B
WHCITEKTOpE.

3. lenkuute Ha kHomke Play (Urpath), HaBeauTe yka3aTeab MBIIIN
Ha 00JIaCTh POTATKU U MICIKHUTE TT0 HEH — Ha KpaHe MOSBUTCS dK3EMILISIP
Projectile.

4. He Oynem ocTaHaBIMBATHCS HA JTOCTUTHYTOM U MPOAOKUM. Jlo-
6aBbTe B Ki1acc Slingshot cieayromiee mosie u meton Update():

public class Slingshot : MonoBehaviour {

[Header("Set in Inspector”)]

public GameObject prefabProjectile;

public float velocityMult = 8f;
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KO

[Header("Set Dynamically”)]
public bool aimingMode;
private Rigidbody projectileRigidbody;
void OnMouseDown() {
// Coenath €ro KHHEMAaTUYECKUM

projectileRigidbody = projectile.GetComponent<Rigidbody>();
projectileRigidbody.isKinematic = true;
void Update() {

// Ecnm poraTka HE B PEXHME MPUIICTUBAHUS, HE BBIMOIHATH 3TOT

if (aimingMode) return;

Vector3 mousePos2D = Input.mousePosition;

mousePos2D.z = -Camera.main.transform.position.z;

Vector3 mousePos3D = Camera.main.ScreenToWorldPoint(

mousePos2D );

// Haiitu pa3HocTh kKoopauHaT Mexay launchPos 1 mousePos3D
Vector3 mouseDelta = mousePos3D-launchPos;
/" Orpanmunth mouseDelta pamuycom kommaiinepa oOBeKTa

Slingshot

float maxMagnitude = this.GetComponent<SphereCollider>().radius;
if (mouseDelta.magnitude > maxMagnitude)

{ mouseDelta.Normalize(); mouseDelta *= maxMagnitude; }
// TlepenBUHYTbH CHaps B HOBYIO MO3UIINIO

Vector3 projPos = launchPos + mouseDelta;
projectile.transform.position = projPos;

if ( Input.GetMouseButtonUp(0) ) {

// KHOTIKa MBIIIH OTITyIICHA

aimingMode = false; projectileRigidbody.isKinematic = false;
projectileRigidbody.velocity = -mouseDelta * velocityMult;
projectile = null; }

}

5. llenknute Ha kHonke Play (Urpath) u mocMoTpuTe, Kak AEHCTBY-

€T poraTka.

6. CoxpaHHTE CLEHY.
Crneoicenue 3a nonemom cHaps0a
Hama cnemyromass 3amada — 3acTaBUTh TIJIABHYK Kamepy

~MainCamera conpoBOXAaTh MOJIET CHapsia, HO PEIIUTh €€ HEMHOTO
CJIOKHEE, YEM KaXKETCS.
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BreinosmmauTe cnenyronuye maru:

1. Co3pnaiite HOBBINM cueHapuii Ha C# (Assets > Create > C# Script
(Pecypcel > Coznatek > Cuenapuit C#)) ¢ umenem FollowCam.

2. [Ileperamure cuenapuii FollowCam Ha r1aBHYH Kamepy
_MainCamera B nanenu Hierarchy (Mepapxusi), 4ToObI clienaTh €ro KoM-
MOHEHTOM KaMephbl.

3. lenkuute nBaxkael Ha cueHapuu FollowCam, 4ToOBI OTKPHITH
€ro, ¥ BBEJAUTE CIEAYIOLINN KO

public class FollowCam : MonoBehaviour {

static public GameObject POI; // Ccblika Ha UHTEPECYIOIINN 00BEKT

[Header("Set Dynamically")]

public float camZ; // Kenaemas koopauHaTa Z KaMephbl

void Awake() {

camZ = this.transform.position.z; }

void FixedUpdate () {
// OnHoctpouHas Bepcus if He TpeOyeT (PUTrypHBIX CKOOOK
if (POI == null) return; // BeIiTH, €Clii HET UHTEPECYIOLIETO OOBEKTA

// TIoMy4YnTh MO3ZUIINIO HHTEPECYIOMIETO 00bEKTa

Vector3 destination = POI.transform.position;

// TlpuHYIUTENbHO YCTaHOBUTH 3HaueHue destination.z paBHBIM
camZ, 4ToObl // OTOABUHYTH KaMepy MOaIbIIe

destination.z = camZ;

// TlomecTUTh KaMepy B mo3uirio destination

transform.position = destination;

i3

Cpazy OpocaroTcs B IJ1a3a CIeAyIOINe MpoOIeMbl:

A. Ecnu 10CTaTOYHO yMEHBIIUTH MAacCIITa0d, MOKHO 3aMETHTh, YTO
CHapsi/ yJIETaeT 3a Kpaid 3eMIIH.

B. Ecnu BBICTpeInTh B 3€MJII0, CHAPSJI HE OTCKOYWT OT HEE W HE
MIPEKPaATHUT TOJIET, KOrAa MonajeT B Hee. Eciu mproCcTaHOBUTH UTPY Cpasy
MOCJI€ BBICTPENA, BIOpATh CHApsI B UEPAPXUU U 3aT€M BO3OOHOBUTH UTPY,
BBl YBUAUTE, YTO CHAPSIA KATUTCS 10 3eMJjie O€3 OCTaHOBKH.

C. Tlocne BwIcTpena kKamepa cpa3y ke MOANPHITUBAET Ha YPOBEHb
CHapsijia, YTO CO3/aeT HEMPUITHOE ONIYIIICHHUE.

D. Korna cHapsi okaxeTcss Ha OnpeieieHHOM BBICOTE — WUJTU Tiepece-
4eT Kpail 3eMiiu, — Bbl OyJieTe BUJIETh TOJIBKO HEOO, U BaM OyAET CII0KHO
MOHSATH, HACKOJIBKO BBICOKO JICTUT CHAPSII.
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BrimmorHUTE CAeAyromMe mark, 9To0bl UCIIPaBUTh OMHUCAHHBIC TPO-
OJIEMBI JIPYT 3a JPYTOM.

Cnauvana yctpanuM npo0sieMy A, onpeesiuB MapaMmeTpbl KOMIIOHEH-
ta Transform o0wekra Ground, xak: P:[ 100, -10,0 ] R:[ 0,0,0 ] S:[
400,1,4]. brnaromapst 3ToOMy NPSAMOYTOJIbHUK, MPEIACTABIISIIOIIAN 3E€MIIIO,
OyIeT mpOCTUPaAThCA JIAJIEKO BIIPABO.

YtoOwl ycTpanuth npodiemy B, HYXHO 100aBUTH OrpaHUYECHUS B
koMroHeHT Rigidbody u ¢u3nueckue cBoiicTBa Marepuana 1madioHa cHa-
psana Projectile:

1. Beibepute mabision Projectile B manenu Project (ITpoekr).

2. B xommnonente Rigidbody BeiOeprTe B pacKphIBAIOIIEMCS] CITUCKE
criocoboB ompeaencHus cronkHoBeHui Collision Detection 3HaueHue
Continuous, COOTBETCTBYIOIIEE HENPEPHIBHOMY oOmpeieseHnt0. YToosl mo-
JYYUTh JOTOJHUTEIBHYIO MH(POPMALIUIO O CIIOCO0axX OmMpeneaeHus CTOJNK-
HOBEHHUH, MICIIKHUTE Ha KHOIKE BBI30BAa CIPABKU B MPABOM BEPXHEM YTy
pasnena kommoHeHnTta Rigidbody.

3. Taxxe B komnoneHnte Rigidbody oobekra Projectile:

a. lllenkaMTe HA MUKTOTpaMME C M300paXKEHUEM TPEYTOIBHUKA Psi-
JIOM ¢ Ha3BaHHeM nojpasnena Constraints, 4TOOBI PaCKPHITH €TO.

b. YcranoBute dnaxok Freeze Position Z.

c. YcranoBute ¢naxku Freeze Rotation X, Y u Z.

®dnaxok Freeze Position Z npeaoTBpaTUT NpuUOIMIKEHHE CHapsaa K
kamepe win yaaienue ot Hee. Gnaxku Freeze Rotation X, Y u Z npenot-
BpaTAT BpallleHHue CHapsa.

4. CoxpanuTe cleHy, menkautre Ha kHonke Play (Mrparts) u nompo-
OyliTe BBICTPEJIHTD CIIE Pas.

5. B mento Unity BeiObepute myHKT Assets > Create > Physic Mate-
rial.

6. [laiite aTomy pusznueckomy marepuairy umsi PMat Projectile.

7. Wenkuute Ha PMat Projectile u B uHcniekTOpe BBEIUTE B TOJIE
bounciness uucio 1.

8. B manenu Project (Ilpoext) neperamure PMat Projectile Ha mia0-
noH Projectile, uto0b1 mpumMenuTs ero k Projectile.SphereCollider.

9. Coxpanute clieHy, menkHute Ha kHonke Play (Mrpates) u mompo-
Oy¥Te BBICTPEJIUTH CHOBA.

BriOpaB Projectile, BbI JOKHBI YBHJAETh B HWHCIIEKTOPE, YTO
PMat Projectile nHaznaueH kak matepuan kojuiaiaepa Sphere Collider.
Teneps mocie BpICTpena CHapsj MOJACKAaKWBAaeT M OCTAaHABIIMBACTCS, a HE
MIPOCTO CKOJIB3HT 10 TTIOBEPXHOCTH 3EMITH.
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[Tpob6rmema C nMeeT Ba peIICHHs: 3aMeJICHUE PEeaKIuu KaMephl Mo-
CPEIICTBOM HWHTEPIIOJISIUN U T00aBJICHNE OTPAHUYEHHUS HA €€ MECTOIOJIIO-
xenue. [Ipumennm oba:

1. UToOnI 3aMeNIUTh peakInio kamepsl, Jo0aBbTe B FollowCam cie-
TYIOITUE CTPOKH:

public class FollowCam : MonoBehaviour {

static public GameObject POI,

// The static point of interest

public float easing = 0.05f;

[Header("Set Dynamically")]

void FixedUpdate () {

if (POI == null) return; // BbIiTH, €CIIM HET UHTEPECYIOIIETO O0BHEKTA

// TIony4YnTh MO3UIINIO UHTEPECYIOUIEro 00bekTa V

ector3 destination = POI.transform.position;

// OnpenenuTh TOYKY MEXIY TEKYIIUM MECTOTOJIOKEHUEM KaMephl
u destination

destination = Vector3.Lerp(transform.position, destination, easing);

/[ TlpuHYyaUTEeNIbHO YCTaHOBUTH 3HadYeHHe destination.z paBHBIM
camZ, 4ToObI // OTOJIBUHYTH KaMepy MOJIaIbIIIe

destination.z = camZ;

// Tlomectuth Kamepy B mo3unuio destination transform.position =
destination;

i

2. JloGaBbTe oOrpaHWYCHHUS Ha TIO3WIMIO KaMephl, BKJIIOYHUB B
FollowCam cnenyromiue cTpoku:

public class FollowCam : MonoBehaviour {

[Header("Set in Inspector")]

public float easing = 0.05f;

public Vector2 minXY = Vector2.zero;

[Header("Set Dynamically")]

void FixedUpdate () {

if (POI == null) return; // BeIiTH, €clii HET UHTEPECYIONIETO OOBEKTA

// OrpaandnTh X 1 Y MUHAMAJIbHBIMA 3HAYCHUSIMU

destinations = Mathf.Max( minXY .x, destinations );

destination.y = Mathf.Max( minXY'.y, destination.y );

// OnpenenuTh TOYKY MEXAY TEKYIIUM MECTOMOJIOKEHUEM KaMephl
u destination

i}
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YtoOsl ycTpanuth npodiemy D, Tpedyercss AMHaMUYECKH KOPPEKTH-
poBath pazMep npoekiuu orthographicSize kamepsl.

1. lo6aBbTe B cuenapuii FollowCam cnenyroiiue cTpoku,:

public class FollowCam : MonoBehaviour {

void FixedUpdate () {

// TlomecTUTh KaMepy B mo3uiiuio destination

transform.position = destination;

// U3menuThb pazmep orthographicSize kamepsl., 4TOOBI 3eMIIs

// ocraBamace B moisie 3peHuss Camera.main.orthographicSize =
destination.y + 10;

it

2. lllenknute aBaxasl Ha oObekTe Ground B umepapxuu, YTOOBI
yMEHbIINTH MaciTad B nanenu Scene (CiieHa) 1 0TOOpa3uTh B HEMl OOBEKT
Ground 1eiuKomM.

3. Beibepute MainCamera, menkaute Ha kHomnke Play (Urpate) u
MPOU3BEAUTE BBICTPEN BepTUKAIbHO BBepX. B manenu Scene (CrieHa) Bbl
YBUANUTE, KaK MOCTENEHHO PACIIUPSIETCs MOJe 3pEHUs KaMephl C yBelnye-
HUEM BBICOTHI [10JIETA CHAPSIA.

4. CoxpaHuTE CLEHY.

Cmpoumenvcmeo 3amKa

B urpe Mission Demolition urpok mopKeH 4TO-TO pas3pyliarh, IMO-
3TOMY MOCTPOUM 3aMOK, KOTOPBIN OYAET CIY>KUTh ATOU LEIH.

1. Otperynupyiite manenb Scene (CiueHa) Tak, 4TOObI BUJETh CLIEHY
C3aJ1 B M30METPUUECKON MPOEKINH, IMIETKHYB Ha CTPEJIKE HAMPOTHB OCU
7., Ha 3Ha4Ke ¢ M300paKCHUSIMHU OCEH.

2. Kpome Ttoro, ceiiyac camoe BpeMs H30aBUTHCS OT CKaiOokca
(Skybox — nzo6pakenue Heba) B nmanenu Scene (Cuena).

3. lenkuure nBaxkapl Ha MainCamera B uepapxuu, 4ToObl OTpery-
aupoBath MacmTad naHenu Scene (CiuenHa), yIoOHbBIN Il CTPOUTENILCTBA
3aMKa.

Hszeomoenenue cmen u nepekpoimuii

Haunewm ¢ co3nganus 1mabi10HOB UTPOBBIX OOBEKTOB, U3 KOTOPBIX Oy-
JIET CTPOUTHCS 3aMOK:

1. Co3maiite aybOnukar matepuania Mat Cloud u naiite eMy ums
Mat_Stonel.

a. Beioepute Mat_Cloud B manenu Project (ITpoexkr).

b. Bribepute B MmeHto Unity nmynkr Edit > Duplicate (IIpaBka > Jly0-
JIMPOBATH).
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c. U3smenure umst Mat_Cloud 1 na Mat_Stone.

d. Beigenure Mat_Stone u B mone Main Color BeiOepute 25 % ce-
poiii BeT (RGBA: [ 64, 64, 64, 255 ]).

2. Coznaiite HOBBIM KyO (GameObject > 3D Object > Cube (MUrpo-
BoI 00beKT > 3D o0nekT > Ky0)) u nepeumenyiite ero B Wall.

a. Hactpoiite komnonent Transform o6wekta Wall: P:[ 0,0,0 ] R:[
0,0,0]S:[1,4,4].

b. lo6aBere B 00bekT Wall kxomnonenT Rigidbody (Component >
Physics > Rigidbody (Komnonent > ®@usuka > TBepaoe Te1o)).

c. OrpannusTe kKoopauHaty Z oObekta Wall, ycTtaHoBuUB (raxok
FreezePosition Z B HacTpoiikax komrnoHneHnTa Rigidbody.

d. OrpanuusTe MOBOPOT, ycTaHOBUB (iakku FreezeRotation X u Y B
HacTpoikax komroHeHTa Rigidbody.

¢. Beeaute B mosne Rigidbody.mass uwucio 4.

f Ileperamure marepuan Mat Stone na o0bexkt Wall, yToObI OKpa-
CUTBb €TI0 B CEPBIU I[BET.

Co3palitTe B mamke  Scripts HOBBIM  CIEHapUil € HMEHEM
RigidbodySleep u BBequTE crnemyrommii KOx;:

using UnityEngine;

public class RigidbodySleep : MonoBehaviour {

void Start () {

Rigidbody rb = GetComponent<Rigidbody>();

if (rb !=null) rb.Sleep(); } }

4. Tlonkmounte cueHapuii RigidbodySleep k o0bexkTy Wall.

5. Ileperamure Wall B manens Project (IIpoekt), uToOBI co3aaTh
mabsoH (momecture ero B manky Prefabs), u mocne sToro ymamute SK-
semmuisip Wall u3 manenu Hierarchy (Mepapxus).

6. Beioepute madiaon Wall B manke -Prefabs B manenu Project (Ilpo-
€KT) U CO3/IaiiTe ero KOmuto.

a. [lepenmenyiite konuto Wall 1 B Slab.

b. Beibepute Slab B namnke -Prefabs u nactpoiite macmtad B KOMIIO-
Hente Transform: S:[ 4, 0.5, 4 ].

Cmpoumenbcmeo 3amMKa u3 cmeH u nepekpulmutl

Terneps MOCTPOMM 3aMOK U3 CTEH U MEPEKPBITUM:

1. CoznmaiiTe mycToi UITPOBOM OOBEKT, KOTOPBIN OYAET CIYXKUTh KOP-
HeBBIM y370M 3amka (GameObject > Create Empty (MrpoBoit o0bekT >
Coznath mycToit)).

a. Jlaiire emy nms Castle.
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b. Hactpoiite kommonent Transform: P:[ 0, -9.5, 0 ] R:[ 0, 0, 0 ] S:[
1, 1, 1 ]. T HacTpOUKHU MOMECTAT OOBEKT B YJIOOHOE JJI1 CTPOUTEIHCTBA
MECTO C HIDKHEH TpaHulield TouHO Ha 00bekTe Ground.

2. Ileperamure Wall Ha 00BekT Castle, 4T0OBI caemaTh ero Jao4ep-
HUM I10 OTHOIIEHUU K HEMY.

3. Cozpaitte Tpu konuu Wall u onpenenute nis HUX CIEAYIOIINE
MECTOMOJIOKEHUS:

Wall P:[ -6,2, 0] Wall (1) P:[ -2, 2,0 ] Wall (2) P:[ 2,2, 0 ] Wall (3)
P:[6,2,0]

4. Ileperamure Slab u3 nmanku Prefabs B manenu Project (IIpoekr) B
uepapxuto Ha 00bekT Castle, 4TOOBI clenaTh UX JOUYEPHUMHU MO OTHOIIIE-
Huto k Castle.

5. Co3paiite aBe konuu Slab u onpenenuTe s HUX CIEAYIOIIHNE Me-
CTOTIOJIOKEHHUSI:

Slab P:[ -4, 4.25, 0] Slab (1) P:[ 0, 4.25, 0 ] Slab (2) P:[ 4, 4.25, 0 ]

6. UTOOBI MOCTPOUTH BTOPOM 3TAXK 3aMKa, BBIOEPUTE MBIIIBIO TPH CO-
cenuux creHsl Wall u nBa mepekpwitus Slab nHag crenamu. Cospaiite ux
KOIHH, TIEpETaIUTe UX BBEPX, chopMupoBaB BTopoil sTtaxl. Bam motpe-
OyeTcs BpYYHYIO HACTPOUTH UX MECTOIOJIOKEHHUS, OKOHUYATEIbHbBIE KOOP-
JUHATHI HOBBIX CTEH U MEPEKPBHITUM TIOJDKHBI OBITH CIEAYIOITUMHU:

Wall (4) P:[ -4, 6.5,0] Wall (5) P:[ 0, 6.5, 0 ] Wall (6) P:[ 4, 6.5, 0 ]
Slab (3) P:[ -2, 8.75, 0 ] Slab (4) P:[ 2, 8.75, 0 ]

7. IloBTOpUTE MPHUEM C KOTTUPOBAHUEM, YTOOBI IIOCTPOUTHh TPETUH U
YETBEPTHIA ATaXXH, JOOABHB €Ile TP BEPTUKAIBHBIX CTEHBI M OJHO TOPH-
30HTAJILHOE TIEPEKPBITHE:

Wall (7) P:[ -2, 11,0 ] Wall (8) P:[ 2, 11, 0 ] Slab (5) P:[ 0, 13.25,0 ]
Wall (9) P:[ 0, 15.5,0 ]

OnHO W3 OCHOBHBIX MPEUMYIIIECTB CTPOUTEIHLCTBA 3aMKa U3 I1abio-
HOB, KaK B 3TOM IMPUMEpE, COCTOUT B TOM, YTO BbI JIETKO CMOKETE U3MeE-
HUTb BHEIIHUM BUJ BCeX nepekpbiTuid Slab cpasy, uamenus mabion Slab.

Co3zoanue obracmu npuyeausaHusl

[TocnenarM UTPOBBIM OOBEKTOM, KOTOPBIM MBI JOJDKHBI T00AaBUTH B
3aMOK, SIBJISIETCS 00JIaCTh MPUIICTUBAHUS, KOTOPYIO JOJDKEH MOPa3UuTh WT-
POK.

1. Coznaiite ky0 ¢ umenem Goal:

a. Cnenaiite ero JouepHUM MO OTHOIIEHUIO K 00BbekTy Castle.

b. Hactpoiite komnoneHnT Transform o0wexra Goal:

P:[0,2,0]R:[0,0,0]S:[3,4,4].
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c. Ycranosute ¢naxok BoxCollider.isTrigger B HacTpoiikax oObeK-
ta Goal B MHCIIEKTOpE.

d. Ileperamure Goal B manky -Prefabs B manenu Project (Ilpoekr),
YTOOBI CO3aTh I1a0JI0H.

2. Cospaite B mamke -Materials HOBBIM MaTtepuall C HMEHEM
Mat_Goal.

a. Ileperamure Mat.Goal na ma6inon Goal B manke -Prefabs B mane-
mu Project (ITpoekr).

b. Beimenure Mat Goal B manenu Project (IIpoekt) u BbIOEpuTE
mennep Legacy Shaders > Transparent > Diffuse.

c. B mone Main Color nns marepuana Mat Goal BeiOepute sipko-
3€JICHBIN LIBET C HEMPO3PAYHOCTHIO 25 %o.

Tecmuposanue 3amka

JIJ1st TeCTHpOBaHMS 3aMKa BBITIOJIHUTE CIASAYFOIIHNE IIIaru:

1. Hactpoiite komnoneHT Transform oobekra Castle: P:[ 50, -9.5, 0 ]
Y 3aTeM IIeaKHuTe Ha KHomnke Play (Mrpats).

2. CoxpaHHTE CLEHY.

Bozspam ons opyeozo evicmpena

Teneps, Korga y Hac €CTh 3aMOK I Pa3pyILICHUS, TPUIILIO BpeMs
n00aBUTH JTOMOJIHUTENIbHYIO UTPOBYIO JIOTHKY. [locne mpuzemieHusi cHa-
psila KaMmepa JOJKHA BEpHYTH (DOKYC Ha pOratTky.

1. Ilpexxzie uem caenarb 4TO-TO eule, 100aBpTe Ter Projectile B mao-
JIOH CHapsijia.

a. BeiOepute mabnon Projectile B manenu Project (IIpoekr).

b. B uncnexrope BoiOepute nyHkt Add Tag (JloGaButh Ter) B pac-
KpbIBatomemcs criucke Taa. B pesynpTaTe B MHCIIEKTOPE OTKPOETCS JHC-
neryep TeroB u cinoeB Tags & Layers.

c. lllenkuuTe Ha 3HAYKEe + crnpaBa BHU3Y B IyCTOM CIIUCKE TETOB
Tags.

d. Beeaute B mone New Tag Name (Mms HOBOro Ttera) TEKCT
Projectile n menkauTe Ha kHOMKE Save (CoXpaHUTh).

e. CHoBa Be10OepuTe maodsnoH Projectile B manenu Project (IIpoekr).

f. IlpucBoiite emy Ter Projectile, BoiOpaB myHKT Projectile B packpsbi-
BaroIeMcs crucke Ta B MHCTIEKTOpE.

2. Otkpoiite cueHnapuii FollowCam B MonoDevelop u usmenure
CJIEIYIOIIUE CTPOKHU:

public class FollowCam : MonoBehaviour {
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void FixedUpdate () {

//-- if (POI == null) return; // BbIATH, €CTU HET UHTEPECYIONIETO 00B-
eKTa

//-//-- // T1ony4nTh MO3UIINIO HHTEPECYIOMIET0 00bEKTa
//-- Vector3 destination = POI.transform.position;

Vector3 destination;

// Ecnu HET uHTepecyomero oobekra, BepHyTh P:[ 0, 0, 0 ]

if (POI == null) {

destination = Vector3.zero; }

else {

// TIoMy4YnTh MO3ZUIINIO HHTEPECYIOMIET0 00bEKTa

destination = POI.transform.position;

// Ecnu uHTepecyronmi 00BeKT - CHapsl, YOeauThCs, YTO OH OCTa-
HOBUJICS

if (POl.tag == "Projectile") {

//Eciii OH CTOUT Ha MecTe (TO €CTh HE JIBUTACTCH)

if ( POL.GetComponent<Rigidbody>().IsSleepingQ ) {

// BepHyTbh UCXOJHBIE HACTPONKH MOJISL 3PEHUS KAMEPbI

POI = null;

//B cnenyromeM Kaape

return; } } }

// Orpannuuth X 1 Y MUHUMAJIbHBIMUA 3HAYEHUSIMU

destination.x = Mathf.Max( minXY.x, destination.x );

i

3. Cxoppekrupyiite 3Hauenue Sleep Threshold B aucneruepe dpusu-
ku PhysicsManager:

a. Otkpoiite nucnetruep ¢puzuku PhysicsManager (Edit > Project Set-
tings > Physics (IIpaBka > [lapameTpsl mpoekTa > Ousnka)).

b. U3menure 3nauenue 0,005 B mone Sleep Threshold na 0,02.

4. Coxpanure cueny. Ecau Teneps monpoOoBaTh ChI'paTh B UIPY,
KaMmepa OyJeT BO3BpAIIAaThCS B MCXOJHYIO MO3HUIIMIO, U BBI CMOXKETE IPO-
W3BECTH HOBBIM BBICTpEI.

Jlobasnenue cieda, ocmarowe2ocs 3a CHApsA0oOM

B Unity yxe ects BcTpoeHHBINH 3 (dekT Buzyanuzanuu ciena Trail
Renderer, HO OH HaMm He MOOWIET, TOTOMY YTO HaM TpeOyeTcs OOJNbIIHIA
KOHTpPOJIb, Y€M MOXET JaTh BCTpOoeHHBIN 3ddekt. [loatomy Oyaem wuc-
nosib3oBaTh Line Renderer, Ha kotopom ocHoBaH Trail Renderer:

1. CHauana co3naiite myctoit urpoBoit 00bekT (GameObject > Create
Empty (UrpoBoii 00bexT > Co3aats myctoit)) ¢ umeHeM ProjectileLine.
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a. Jlo6aBbre B Hero komnoneHT Line Renderer (Component > Effects
> Line Renderer (Kommnonent > D¢ ekt > Buszyanuzatop JUHUN)).

b. B nactpoiikax ProjectileLine B MHCHEKTOpe pacrmaxHHUTE pa3iei
Materials. Hactpoiite kommonent Line Renderer.

2. Cozpnaiite cuenapuii Ha C# (Assets > Create > C# Script (Pecypcsr
> Cosznmarb > Cuenapuit C#)) B manke Scripts. /[laiite emy ums
ProjectileLine u moaxmounte k urpoBomy o0OwnekTy ProjectileLine. Ot-
Kkpoite creHapuil ProjectileLine B8 MonoDevelop u BBeauTe cliieyromuit
KOJ:

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

public class ProjectileLine : MonoBehaviour {

[Header("Set in Inspector")]

public float minDist = 0.1f;

private LineRenderer line;

private GameObject poi;

private List<Vector3> points;

void Awake() {

S = this;

// 'Y CcTaHOBUTH CCBHUIKY Ha 00BEKT-OJUHOUKY

// TlomyuuTh ccbliky Ha LineRenderer

line = GetComponent<LineRenderer>();

// Beixkimrounthb LineRenderer, moka oH He moHamoOUTCS

line.enabled = false;

// THUITMamu3upoBaTh CIIMCOK TOYEK

points = new List<Vector3>(); }

// DTO CBOUCTBO (TO €CTh METO]I, MACKUPYIOIIHICS TIO]T TTOJIE)

public GameObject poi {

get { return( _poi ); }

set { poi = value;

if (_Poi!=null) {

// Ecnu mojie _po1 COAEPKUT NEHCTBUTENIBHYIO CCBUIKY,

// cOpOCUTH BCE OCTAIBHBIE TAPAMETPHI B UCXOJTHOE COCTOSIHUE

line.enabled = false;

points = new List<Vector3>();

AddPoint(); } } }

//" ITOT MeTOoA MOKHO BBI3BaTh HEMOCPEACTBEHHO, YTOOBI CTEPEThH
JTUHUTO

public void Clear() {
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_poi = null;
line.enabled = false;
points = new List<Vector3>(); }

public void AddPoint() {

// BeI3pIBaeTcs i1 10OABJIEHUS TOYKHU B JIMHUU

Vector3 pt = poi.transform.position;

if ( points.Count > 0 && (pt - lastPoint).magnitude < minDist ) {

// Eciii TOYKa HEAOCTATOYHO JlajieKa OT MPEIbIYyIIei, IPOCTO BHIUTH

return; }

if ( points.Count ==0) {

// Ecii 3TO TOYKa 3aIyckKa...

Vector3 launchPosDiff = pt - Slingshot. LAUNCH_POS;

// Ina onpenenenus // ...100aBUTh JOTOJHUTEIbHBIN (PparMeHT Ju-
HUU, // 4TOOBI TOMOYb JIYUIIIE TPUIETUTHCS B Oy ayIeM

points.Add( pt + launchPosDiff);

//'Y CTaHOBUTH MEPBBIE JBE TOUKU

line.SetPosition(0, points[0] );

line.SetPosition(l, points[1] );

// Bkirouuts LineRenderer line.enabled = true; }

else {

// OOBIYHAS MTOCJIENOBATEIBFHOCTD 100ABJIEHUA TOYKHU

points.Add( pt );

line.positioncount = points.Count;

line.SetPosition( points.Count-1, lastPoint );

line.enabled = true; }

)

// Bo3BpaliaeT MeCTOIOI0KEHUE TTOCIeAHEN TOOaBIEHHOW TOYKH

public Vector3 lastPoint {

get {

if (points == null) {

// Eciii TOYeK HET, BepHYTh Vector3.zero

return( Vector3.zero ); }

return( points[points.Count-1] ); } }

void FixedUpdate () {

if (po1==null) {

// Ecmu CBOHCTBO POI COACP)KHT ITyCTOE 3HAYEHWE, HAWTH WHTEpe-
CYIOIIUM OOBEKT

if (FollowCam.POI != null) {
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if (FollowCam.POl.tag == "Projectile") {

poi = FollowCam.POI; }

else {

return;

// BoliiTH, €clTi UHTEpECYIONTU 0OBEKT HE HallIeH

} } else { return;

// BBINTH, €ClTM MHTEePECYIONINH 00bEKT HE Hall[eH } }

// Ecu uHTEpecyIomuil 00bEKT HaMIeH, MOMbITAThCS T00aBUTh TOY-
Ky ¢ ero koopauHatamu B kaxjioM FixedUpdate

AddPoint();

if ( FollowCam.POI ==null ) {

// Ecm FollowCam.POI conepxwut null, 3anmucate nulll B poi poi =
null; } }}

3. B cuenapuit Slingshot HyXHO Takke 100aBUTh CBOMCTBO
LAUNCH_POS, uto6s1 mo3Bosinth MeToay AddPoint () cceuiathes Ha Ha-
yasbHy10 launchPoint:

public class Slingshot MonoBehaviour {

static private Slingshot S;

[Header(”Set in Inspector")]

private Rigidbody projectileRigidbody;

static public Vector3 LAUNCH_POS {

get {

if (S == null) return Vector3.zero;

return S.launchPos; } }

void Awake() {

S = this;

Transform launchPointTrans = transform.FindChild("LaunchPoint");

i

a. OTO CKPBITBIM cTaTHYecKuil sk3eMIuLsip Slingshot, koTopelit Oyiet
UTPaTh

Coxpanure CIieHy.

Topaoicenue obracmu npuyenrusanus

OO6nacTh MpuIleTMBaHUS B 3aMKE JIOJDKHA pearupoBaTh Ha mMomnaja-
HUE B HEE CHapsa:

1. Co3pnaiite HOBBIN crieHapuii Ha C# ¢ umeneM Goal u mojakIrOUNTe
ero k mabnaony Goal B manke Prefabs B manenu Project (IIpoekT). 3aTtem
BBeaMTE B ciieHapuil Goal cienyromuii Ko.

using UnityEngine; using System.Collections;
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public class Goal : MonoBehaviour {

// CTatuueckoe moJie, T0CTYIHOE JTI000MY JIpyroMy Koy

static public bool goalMet = false;

void OnTriggerEnter( Collider other ) {

// Korma B 00J1acTh IEMCTBUS TpHUITEpa MOMaaaeT 4To-To,

// IPOBEPUTH, SABIACTCS JIU ITO "UTO-TO” CHAPSIAOM

if ( other.gameObject.tag == "Projectile" ) {

// Ecnn 3TO CHapsl, TpUCBOUTH NoJito goalMet 3HaueHue true

Goal.goalMet = true;

// Takxke U3MEHUTH anb(a-KaHa 1BETa, YTOOBl YBEJIUYUTH HEIMPO-
3pavyHOCTh

Material mat = GetComponent<Renderer>().material;

Color ¢ = mat.color;

ca=1;
mat.color=c; } }
}

Ecnu Teneps nmopa3uth 001acTh MPUIETUBAHUSA CHAPSAJIOM, OHA OK-
pacurcs B ApKO- 3€JIEHBIN 1[BET.
2. CoxpaHuTE CLEHY.

Jlobaenenue 6 cyeny nonvzoeamenbckozo unmepgeuca

BrinonHuTe crnepyonme mard, 4To0bl 100aBUThH MOJIb30BATEIbCKUIMA
uHTEp(QENC B CLIEHY:

1. lob6aBbTE B CliEHY 3JIEMEHT MOJib30BaTelibckoro nurepderica Ul
Text (GameObject > Ul > Text (Mrposoii o0bekT > [I1 > Tekcr)) u paiite
emy ums UlText Level.

2. Cozpaiite BTopoi anement Ul Text ¢ umenem UlText Shots.

3. Hactpoiite 006a snemMeHTa.

4. Cozpanite Ul Button (GameObject > Ul > Button (MrpoBoit 00b-
ext > [I1 > Knomka)). Jlaiite kHonke umst UIButton View.

5. Hacrpoiite komnoneHT Rect Transform kHonku UlButton View.

6. B uepapxuu meNKHUTE Ha MUKTOrpaMMe ¢ M300pakKeHUEM Tpe-
yroibHuka psajaoMm ¢ UlButton View, BeiOeputTe nouepHuit 00bext Text u
HacTpoiite komrnoHeHT Text (Script). He mensiite Huyero 3a mpeaeinamu
paznena Character. 1o 3aBepiieHUN COXpaHUTE CLEHY.

Hawm ynanoch co3naTe Urpy, YUYUTHIBAIOILYIO 3aKOHBI (PU3UKH 1TOA00-
HO Angry Birds, KoTOpy10 BBl MOXETE CaMOCTOATENbHO MPOJOJIKUTh, pa3-
BUBaTh U PACIIUPSATE.
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2.3 Co3nanue urpbi-uryrepa

IIpomomun 3: SPACE SHMUP

K xanpy SHMUP (unm «shoot 'em up» — urpa-crpensika, IryTep)
OTHOCATCS TaKWe UTPHI, Kak kinaccuueckue Galaga u Galaxian u3 1980-x, u
coBpeMeHHbIH meaeBp Ikaruga.

Hacmporika cyenvi

BrinosiHuTe cienyronue mark, 4To0bl HACTPOUTH CLIEHY:

1. Beibepure ncTOYHUK HampaBiaeHHOro ceta Directional Light B
UepapXuu U HaCTPOUTe ero KoMmnoHeHT Transform:

P:[ 0,20,0 ] R:[50,-30,0]S:[1,1,1]

2. IlepeumenyiiTe rnaBHyro kamepy Main Camera B _MainCamera.
Boi6epute rinaBHyro kamepy MainCamera M HacTpoWTe €€ KOMIIOHEHT
Transform:

P:0,0,-10]R:[10,0,0]S:[1,1,1]

3. B xomnonente Camera rinaBHoi kamepel MainCamera HacTpou-
T€ CJIEAYIOIIHE MO, @ IOTOM COXPAHUTE CLEHY:

> B none Clear Flags Bei6epute 3nauenue Solid Color.

> B none Background BeiOepuTe depHbIil IBET (Co 3HaUueHHEM 255 B
anb(da-kanane; RGBA:[ 0, 0, 0, 255 ]).

> B none Projection BeiOepuTe 3HaueHue Orthographic.

> B mnone Size BBeaute uuciao 40 (mocie HACTPOUKH MOJIS
Projection).

> B none Near Clipping Plane BBeaute yucio 0.3.

> B none Far Clipping Plane BBeaute uncio 100.

4. TlockonbKy Halra Oyaymias urpa — 3TO HIyTep C BEPTUKAIHHOM
opueHTanue urpoBoro noss, 1 nanenu Game (Mrpa) Hy»XHO ycTaHO-
BUTb COOTHOIIIEHUE CTOPOH C KHMKHOM OpueHTauueu. J{s 3Toro B naHenu
Game (Mrpa) menkHuTe Ha pacKphIBAIOIIEMCSI CIIUCKE BBIOOpA COOTHOIIIE-
HUSI CTOPOH, B KOTOPOM B JIaHHBII MOMEHT JIOJDKEH OTOOpaKaThCS TEKCT
Free Aspect. Halinnte BHU3Y CIIMCKa KHOIIKY ¢ CUMBOJIOM +. [l[enkHuTE Ha
HeM, 4ToObl T00aBUTh HOBOE IPEIONPEICICHHOE COOTHOIIIEHHUE CTOPOH.

Co30anue Kocmuuecko2o Kopao.is uzpoka

UtoObl co3/1aTh KOCMHYECKUW KOpaOiib UTPOKA, BBITIOJIHHUTE Clie-
IYIOIIUE IIaru:

1. CoznaiiTe myctoit urpoBoit 00bekT ¢ umeHem Hero (GameObject
> Create Empty (MrpoBoit o6bexktT > Co3nath mycrtoit)). Hactpoiite ero
kommoHneHT Transform: P:[ 0,0, 0] R:[0,0,0] S:[ 1,1,1].
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2. Cozpnaiite ky06 (GameObject > 3D Object > Cube (UrpoBoit 00b-
exT > 3D o0nekT > Ky0)) u neperamure ero Ha 00bekT _Hero, crienas ero
JouepHUM 00BeKTOM Mo oTHouieHuto kK _Hero. [laiite kyOy nmss Wing u
HacTpoiTe ero KommnoHeHT Transform:

P:[0,-1,0 1 R:[ 0, 0,45] S:[ 3, 3, 0.5].

3. Cozpaiite mycToit urpoBoi o0bekT ¢ umeneM Cockpit u caenaiite
€ro JOYEepHUM 10 oTHOlIeHuIo Kk _Hero.

4. Co3zpaiite Ky0 W clenaiTe €ro JOYEPHUM IO OTHOUIEHUIO K
Cockpit. Hactpoiite ero kommnoneHT Transform:

P:[ 0, 0, 0]R:[315, 0,45 |S:[ 1,1,1].

5. CuoBa BwiOepute 00bekT Cockpit u HacCTpoWTe €ro KOMIIOHEHT
Transform: P:[ 0,0,0 JR:[ 0,0,180] S:[ 1, 3,1 ].

6. Beibepute 00bexT Hero B uepapxum u menkaute Ha kHomke Add
Component ([{lo6aBUTh KOMIIOHEHT) B MHCIIEKTOpPE. BbiOepuTe B OTKPHIB-
meMcst MmeHto myHKT New Script (HoBslit criienapuid).

7. HobaBbre B _Hero komnonent Rigidbody, BeiOpaB Hero B ue-
papxuu, u 3arem BeiOepute B MeHI0 MyHKT Add Component > Physics >
Rigidbody (/lo6aButh kommnoneHT > dusnka > TBepgoe Teno), METKHYB
Ha kHomke Add Component ([lo6aBuTh KOMIOHEHT) B MHCHeKkTOope. Ha-
CTpoiTe cieayronue mois B komnoHeHTe Rigidbody oobpexkta  Hero:

> Cuumure pnaxok Use Gravity.

> VcranoBure ¢uiaxok isKinematic.

> B paznene Constraints: ycrtanoBure (uaxku Freeze Position Z u
Freeze Rotation X, Y, Z.

[ToznHee Mbl elie BepHeMcsl kK 00bekTy Hero, HO moka 3TUX HacTpo-
€K JJOCTaTOYHO.

8. Coxpanute ciieny! He 3a0pIBaiiTe COXpaHsATh CIIEHY MOCTE JTH0O0BIX
V3MEHEHUU B HEM.

Memoo Update() 6 cyenapuu Heeo

Meron Update() B creayromiemM JUCTUHIE CHadajla 4YUTaeT U3
InputManager 3HayeHUsT HA TOPU3OHTAIBLHOW UM BEPTUKAJIBHOM OCHX, CO-
XpaHseT MOJy4YeHHbIE B Juana3zoHe Mexay -1 u 1 B mepeMeHHble XAXIS U
yAxis. Bropas nonosuna metona Update () BBITIOJNHSIET MepeMenieHrne Ko-
pabIIsi ¢ y4eTOM 3HAaYEHUsI CKOPOCTH speed U peaJbHOTO BPEMEHH.

Otkpoiite cuenapuit Hero 8 MonoDevelop u BBenute cieayromuii
KOJI:

public class Hero : MonoBehaviour

{ static public Hero S; // Onunouka
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[Header("Set in Inspector")]

// TloJis, yrnpaBIsitOIIe IBUKEHUEM KOPaOJIst

public -Float speed = 30;

public float rollMult = -45;

public float pitchMult = 30;

[Header("Set Dynamically")]

public float shieldLevel = 1;

void Awake() {

if (S ==null) {

S = this; // CoxpaHUTh CCBUIKY Ha OJJMHOYKY

} else {

Debug.LogError("Hero.Awake() - Attempted to assign second
Hero.S!"); } }

void Update () {

// I3Bneub nHdopMaiuio u3 kiacca Input

float xAxis = Input.GetAxis("Horizontal");

float yAxis = Input.GetAxis("Vertical");

// I3menuTsh transform.position, onupasicb Ha HOOPMALIUIO 11O OCAM

Vector3 pos = transform.position;

pos.x += xAxis * speed * Time.deltaTime;

pos.y += yAxis * speed * Time.deltaTime;

transform.position = pos;

// TloBepHYTh KOpabJib, YTOOBI IPHUIATH ONTYIICHUE THHAMH3MA

transform.rotation =

Quaternion.Euler(yAxis*pitchMult,x Axis*rollMult,0);

i3

[TonmpoOyiiTe chIrpaTh B UTPY U MOJBUTATh KOPaOJh KIIaBUIIAMHU CO
ctpenkamu win OykBamu WASD, yToObI yBUAETH, KaKk OH ce0s BEJIET.

3awummnoe noze 0Jisi KOCMU4ECKo20 KopabJisi uepoKa

3amutHoe mosne ans Hero ¢opmupyercss xkak KoMOMHaALUA Ipo-
3pavyHOTrO TEKCTYPHUPOBAHHOIO KBAaApaTa U CPEPUUECKOro Koyulanaepa
Sphere Collider (1151 00paOOTKHM CTOJIKHOBEHUH ):

1. Coznaiite HOBBIN KkBagpaT (GameObject > 3D Object > Quad (Ur-
poBoii 00beKT > 3D 006nekT > KBanpar)) ¢ umeHem Shield u crnenaiite ero
noyepHuM 1o oTHomieHntro k Hero. Hactpoiite xommoneHnT Transform
oosekrta Shield: P:[ 0,0,0 ], R:[ 0,0, 0 ], S:[ 8,8,8].

2. Bribepute o0bekt Shield B nepapxuu u yaanure u3 HEro KOMIIO-
HeHT Mesh Collider, menkHyB B MHCIEKTOPE Ha MUKTOTPaMME C IIeCTe-
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penkoii cnpasa oT umeHu Mesh Collider 1 BbIOpaB B OTKpBIBIIEMCSI MEHIO
nyHKT Remove Component (Y ganuth komMnoHeHT). [[00aBbTe KOMIIOHEHT
Sphere Collider (Component > Physics > Sphere Collider (Komnonent >
®duzuka > Chepudeckuii Koanaep)).

3. Cosznaiite HOBBIN MaTepuan (Assets > Create > Material (Pecypcsl
> Cosznatb > Marepuan)) ¢ umeHeM Mat_Shield u momectute ero B narky
-Materials B manenu Project (ITpoekr). Ileperamure Mat_Shield na o0bexT
Shield B8 _Hero B unepapxuu, 4ToObl CBsSI3aTh €ro ¢ OOBEKTOM KBajpaTa
Shield.

4. Bribepure Shield B uepapxuu, reneps marepuan Mat Shield nos-
BUTCS B MHCIIEKTOHACTpoiikamu o0whekTa Shield.

5. lllenkuute Ha kHOMKE Select (BriOpaTh) B MpaBOM HIKHEM YTy
KBaJIpaTUKa ¢ U300paKEHUEM TEKCTYphbl U BBHIOEPUTE TEKCTYpPY C UMEHEM
Shield. IlenkuuTe Ha 1BeTOBOM MKaie B mojie Main Color u BwIOepuUTe
spko-3ernenbi 11BeT (RGBA:[ 0, 255,0, 255 ]). 3aTeM BBeauTe 3HAUYCHUS B
TIOJIST:

> 0,2 BTiling.x.

> 0,4 B Offset.x,

> B none Tiling.y octaBbTe 3HaueHue 1,0.

> B none Offset.y ocraBsTe 3HaueHue 0.

6. Coznmaiite HOBBIM crieHapuii Ha C# ¢ mmenem Shield (Assets >
Create > C# Script (Pecypcot > Co3nate > Crenapuii C#)). Ileperamure
ero B nmanky __ Scripts B nanenu Project (IIpoekT) u 3aTem neperanure ero
e Ha 00bekT Shield B nepapxuu, 4ToObI CO3/1aTh KOMIIOHEHT CLICHApUs B
urpoBom o0bekTe Shield.

7. Otkpoiite cueHnapuit Shield B8 MonoDevelop u BBeaute cieayto-
WA KO

public class Shield : MonoBehaviour {

[Header("Set in Inspector")]

public float rotationsPerSecond = 0.1f;

[Header("Set Dynamically")]

public int levelShown = 0;

// CKpBITBIC TIEpEMEHHBIE, HE TIOSIBIISIONINECS B MHCIIEKTOPE

Material mat;

void Start() {

mat = GetComponent<Renderer>().material; }

void Update () {

// TIpounTaTh TEKYUIyI0 MOIIHOCThH 3alUTHOrO TOJS U3 OOBEKTa-
oauHouku Hero
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int currLevel = Mathf.FloorTolnt( Hero.S.shieldLevel );

// Ecnn ona otiuuaercs ot levelShown...

if (levelShown != currLevel) {

levelShown= currLevel

// CKOppEKTUPOBATh CMEIICHUE B TEKCTYpPE, UTOOBI OTOOPA3UTH MOJIE
C APYroi // MOIITHOCTHIO

mat.mainTextureOffset = new Vector2( 0.2f*levelShown, 0 );

b

// TloBOpaunBaTh MOJIE€ B KAXKJOM KaJpe C MOCTOSIHHON CKOPOCTHIO

float rZ = -(rotationsPerSecond*Time.time*360) % 360f;

transform.rotation = Quaternion.Euler( 0, 0, rZ );

i3

Coxpanenue kopabaa Heeo na skpane

Teneps nBukeHue kopadnasi Hero BBITTIAINAT 1O0CTATOYHO MPHUBIIEKa-
TEJIBHO, @ BPAIAIOIIEeCs 3aIUTHOE MOJIE CO3/1aeT KpacuBblil 3 exT, HO B
JAHHBII MOMEHT JIETKO MOYKHO BBIBECTH KOPaOJIb 3a TpaHUIIbI SKpaHa.

1. Boibepute Hero B wuepapxuum u, HmEnkHyB Ha kHomke Add
Component (/[o0aBUTH KOMIIOHEHT) B MHCIIEKTOPE, BHIOEPUTE B OTKPbHIB-
memcsi MmeHio yHKT New Script (HoBeiit cuienapwii). Jlaiite crieHaputo
uMs BoundsCheck u menkante Ha kHomke Create and Add (Co3mats u 10-
0aBuTth). [leperamure cuenapuit BoundsCheck B manky  Scripts B manenu
Project (IIpoekr).

2. Otkpoiite cuenapuii BoundsCheck n noGaBeTe B HEro cieayro-
AU KO:

public class BoundsCheck : MonoBehaviour {

[Header("Set in Inspector”)]

public float radius = If;

[Header("Set Dynamically")]

public float camWidth;

public float camHeight;

void Awake() {
camHeight = Camera.main.orthographicSize;
camWidth = camHeight * Camera.main.aspect; }
void LateUpdate () {
Vector3 pos = transform.position;
if (pos.x > camWidth - radius) {
pos.x = camWidth - radius; }
if (pos.x < -camWidth + radius) {
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pos.x = -camWidth + radius; }
if (pos.y > camHeight - radius) {
pos.y = camHeight - radius; }
if (pos.y < -camHeight + radius) {
pos.y = -camHeight * radius; }
transform.position = pos;
)
// Pucyer rpanuiipl B ma"enu Scene (Cuena) ¢ nmomoibio OnDraw-
Gizmos()
void OnDrawGizmos () {
Gizmos,DrawWireCube(Vector3.zero, boundsize);
)
3. llenxaute Ha kHOomKke Play (Mrpate) u mompoOyiiTe momepeme-
aTh KOpadJIb M0 AKPaHY.

Jlobasnenue spasiceckux kopabietl

I'padrueckue n300pakeHUs: BpaKeCKUX Kopadien

UtoObl co3nath rpaduueckuil pecypc ¢ mzobpaxkenueM Enemy 0,
BBITIOJIHUTE CIIEAYIONIUE IIIaru:

1. Co3naiiTe mycToit UTPoBOI 00BEKT ¢ MMeHeM Enety 0 u HacTpoii-
Te ero komnoHeHT Transform: P:[ -20, 10,0 ], R:{ 0,0,0 ], S:[ 1, 1, 1 ].
MecTononoxeHue BbIOpaHO TaK, YTOOBI 3TOT KOpPaOib HE MEPEeKPbIBAIIC
Kopabiyiem urpoka Hero, moka Mbel Oy/1eM ero KOHCTPYHPOBATh.

2. Coznaiite chepy ¢ umenem Cockpit, cnenaiite ee aouepHen Mo
otHomieHuto K Enery 0 u Hactpoiite ee komnoneHt Transform: P:[ 0, 0, O
,R;[0,0,0],S:[2,2,1].

3. Cozpaiite BTOpYIO chepy ¢ umeHeM Wing, caenaiTe ee nouepHei
no otHomeHuto k Emery 0 um Hactpoiite ee kommoHeHT Transform: P:[
0,0,0 ], R:[ 0,0,0 ], S:[ 5,5,0.5 ].

4. Cnenyst aToMy opmaTy CO3IalTe YEThIPE IPYTUX BPAKECKUX KO-
paos.

Enemy |

Enemy 1 (Empty) P:[ -10, 10,0 JR:[0,0;0]S:[ 1,1,1 ]

Cockpit (Sphere) P:[ 0,0,0 ] R:[0j0,0]S:[2,2, 1]

Wing (Sphere) P:[ 0,0,0 ] R:[ 0,0,0]S:[ 6,4,0.5]

Enemy 2

Enemy 2 (Empty) P:[0,10,0]R:[0,0;0]S:[1,1,1]
Cockpit (Sphere) P:[ -1.5,0,0 ] R:[ 0,01 0) S:[ 1,3, 1]
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Reactor (Sphere) P:[ 2,0,0 ] R:[0,0,0]S:[ 2,2, 1]
Wing (Sphere) P:[ 0,0,0 ] R:[ 0,0,0] S:[ 6,4, 0.5 ]

Enemy 3

Enemy 3 (Empty) P:[ 10, 10,0 ] R:[0,0,0]S:[1,1,1]
CockpitL (Sphere) P:[ -1,0,0]R:[0,0,0]S:[ 1,3, 1]
CockpitR (Sphere) P: [ O O0]JR:[0,0,0]S:[1,3,1]
Wing (Sphere) P:[ 0,0.5,0]R:[0,0,0]S:[5,1,0.5]
Enemy 4

Enemy 4 (Empty) P:[ 20, 10,0 ] R:[0,0,0]S:[ 1, 1,11
Cockpit (Sphere) P:[ 0,1, 0] R:[ 0,0,0]S:[ 1.5, 1-5, 1-5 ]
Fuselage (Sphere) P:] 0, 1,0 ] R:[0,0,0]S:[ 2,4, 1]

WingL (Sphere) P:[ -1.5,0,0 ] R:[0,0,-30 ] S:[ 5,1,0.5]

WingR (Sphere) P:] 1.5,0,0 ] R:[ 0,07 30 ] S:[ 5, 1,0.5]

5. Jlo6aBbTe koMmoHeHT Rigidbody Bo Bce urpoBbie OOBEKTHI Bpa-
xeckux kopabnen (to ectb Enemy 0O, Enemy 1, Enemy 2, Enemy 3 u
Enemy 4). B Hactpoiikax komnoneHTa Rigidbody caumure duaxox Use
Gravity. YcranoBure duaxkok isKinematic.

[IlenkHUTE HA MHUKTOrpaMME€ C TPEYrOJbHHUKOM PSAOM C HUMEHEM
pazaena Constraints, ycranoBute ¢aaxku Freeze Position Z u Freeze
Rotation X, Y u Z.

6. Cxonupyiite komnoHeHT Rigidbody n3 o0bekta Enemy 0 BO Bce
apyrue oObeKThl Bpaxkeckux kopabinei. C 3Toi 1enbio s KakKJI0ro Bpa-
KECKOro KopalJisl BEIIOJIHUTE CIEAYIOUIUE ACHCTBUA:

a. Bergenure Enemy 0 B uepapxuu v IEIKHUTE HA KHOIIKE C IIECTe-
PEHKOW B IIPaBOM BEPXHEM YIUIy, B pa3felie C HaCTPOWKaMU KOMIIOHEHTa
Rigidbody.

b. B otkpeiBiiemcsi meHto Bbioepute nyHKT Copy Component (Ko-
NUPOBATh KOMIIOHEHT).

c. Boibepute B nepapxum 0ObEKT BPaKeCKOro Kopaodiisi, B KOTOPBIii
xotute 7100aBuTh Rigitbody

d. lllenkHuTe Ha KHOMKE C MIECTEPEHKOW B MPABOM BEPXHEM YTy, B
pasjerne ¢ HacTpokaMu KoMrnoHeHTa Transform.

e. B orkpeiBmieMcs MeHio BeiOepuTe MyHKT Paste Component As
New (BcTaBUTh KOMIIOHEHT KaK HOBBIH).

7. Tleperamure Kaxapld Bpaxkeckud kopabib B marnky Prefabs B
nanenu Project (IIpoekr), yToObI co3AaTh U3 HUX IIA0JOHBI.
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8. Yjaanure Bce SK3EMIUIAPHI BPAXKECKUX KOpaldied U3 uepapxuu,
kpome Enemy 0.

Cyenapuu Enemy

UrtoOsI co3aarh crieHapuii Enemy, BBIMOTHUTE CIEAYIOMINE MIATH:

1. Co3znaiite HOBBIN cueHapuii Ha C# ¢ umeHeM Enemy u momecTtute
€ro B mamnky__ Scripts.

2. Beibepure Enemy 0 B nanenu Project (IIpoekt) — He B uepapxuu.
B uncnekrope mienkaute Ha KkHonmke Add Component ([lo6aBUTh KOMIIO-
HEHT) U B OTKPBIBIIEMCSI MEHIO BbIOepuTe MyHKT Scripts > Enemy (Cuena-
puu > Enemy). Ecnu mocne storo mienkHyTh Ha 00bekTe Enemy 0 B ma-
Henu Project (Ilpoext) mnm Hierarchy (Mepapxusi), Bbl JOJKHBI YBUIETD
MOAKIIIOYeHHBIN KOMIOHEHT Enemy (Script).

3. Otkpoiite crieHapuii B MonoDevelop v BBeIUTE CIIeTYIOITUN KOJI:

public class Enemy : MonoBehaviour {

[Header("Set in Inspector: Enemy")]

public float speed = 10f; // Ckopocth B M/c

public float fireRate = 0.3f; // Cexyna Mexnay BbICTpeslaMH (HE HUC-
MOJIb3YETCS)

public float health = 10;

public int score = 100; // Ouku 3a yHUYTOKEHHUE ATOTO KOpadJIs

// ITO CBOMCTBO: METOJI, IEUCTBYIOIIMI Kak moJjie public Vector3 pos
{ get

return( this.transform.position );

} set { this.transform.position = value; } }

void Update()

{ Move(); }

public virtual void Move() {

Vector3 tempPos = pos;

tempPos.y -= speed * Time.deltaTime;

pos = tempPos; }

b

4. B Unity menkuutre Ha kHomke Play (Hrpate), u sk3eMIuisip
Enemy 0 B ciieHe 10KeH HA4aTh IBIXKCHUE BHU3.

5. Uro6el momkmounth creHapuiit BoundsCheck k sx3emmuisipy
Enemy 0, BeiOepuTe ero B uepapxuu. B nHcnekTope MEIKHUTE Ha KHOIKE
Add Component ([{o6aBUTh KOMIIOHEHT) U B OTKPBIBIIIEMCSI MEHIO BbIOE-
pute nyHKT Scripts > BoundsCheck (Cuenapuu > BoundsCheck).
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6. IIpumenute u3menenus B sk3eMiusipe Enery O x ero mabmnony,
nienkHyB Ha kHomke Apply (IIpuMeHuTh) B BepXHEH 4acTH MHCIEKTOpA.
Teneps BbiOepute madiaon Enery 0 B manenu Project (IIpoekt), 4ToObI
yOeIUThCs, UTO CIIeHApUH OBLIT MOAKIIOYEH K HEMY

7. Boibepute sx3emiuisip EnemyGO B wuwepapxum u B pasjene
BoundsCheck, B uncnekrope, BBeauTe B 1mose radius gucio -2.5.

8. lllenkuute Ha kHomKe Play (UrpaTh), U BBl yBUIUTE, YTO IK3EMII-
asp Enemy 0 ocranoBwIICS cpa3y, KaKk TOJIBKO OKa3ajcs 3a HIKHEW Tpa-
Hulle skpaHa. OgHako HaM HYXHO, yToObl Enemy 0 He ocTaBaincsa 3a
TpaHMIIEH IKpaHa, HA CAMOM JIeJie MBI IOJDKHBI OTIPEIeTUTh MOMEHT, KOTqa
OH BBIIIIEI U3 BUIUMON 00JIaCTH, U YHUUTOXKHUTD €TO0.

9. lns sroro BHecute B cuieHapuii BoundsCheck crnenyromue nzme-
HEHUS,.

/// <summary>

/// TlpenoTBpamiaeT BbIX0 UTPOBOI0 OOBEKTA 32 TPAHUIIBI SKpaHa

///Baxno: padoraer TOJIBKO c oprorpadguyeckoit kamepoit Main
CameraB[ 0,0,0 ].

/// </[summary>

public class BoundsCheck : MonoBehaviour {

[Header(”Set in Inspector”)]

public float radius = If;

public bool keepOnScreen = true;

[Header("Set Dynamically”)]

public float isOnScreen = true;

public float camWidth; camHeight;

void Latellpdate () {

Vector3 pos = transform.position;

1sSOnScreen = true;

if ( pos.x > camWidth - radius ) {

pos.x = camWidth - radius;
1sOnScreen = false; }

if ( pos.x < -camWidth + radius ) {

pos.x = -camWidth + radius;
1sOnScreen = false; }

if ( pos.y > camHeight - radius ) {

pos.y = camHeight - radius;
1sOnScreen = false; }

if ( pos.y < -camHeight + radius ) {

pos.y = -camHeight + radius;
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1sOnScreen = false; }

if ( keepOnScreen && !isOnScreen ) {

transform.position = pos; isOnScreen = true; }

b

Yoanenue epasiceckoeo kopabas nocne 6vlxooa 3a 2paHuybl IKPanda

1. Caumute dnaxok keepOnScreen B xommonente BoundsCheck
(Script) madmona Enemy 0, maxomsmierocs B mamnke -Prefabs B manenu
Project (ITlpoexr).

2. YtoObl n3MeHeHust AOCTUTIHN dK3eMinsipa Enemy 0 B mepapxum,
BBIOCPUTE €T0 U IMISIKHUTE Ha KHOTIKE C IMMEeCTePEHKON CIpaBa OT Ha3BaHMUS
komnoneHnTa BoundsCheck (Script) B uncnekrope. B mosiBuBiiemcs: MeHo
BbIOepuTe MyHKT Revert to Prefab (BepuyTs u3 mabmnona), 4ToObl CKOMH-
pOBaTh HACTPOMKH U3 11a0JIOHA B K3EMILISIP B UEPAPXUH.

3. lo6aBbTe B crieHapuii Enemy ciemyrommii Ko:

public class Enemy : MonoBehaviour {

public int score = 100; // Ouku 3a yHUYTOKEHUE FTOTO KOpaOJIs

private BoundsCheck bndCheck;

void Awake() {

bndCheck = GetComponent<BoundsCheck>(); }

void Update() {

Move();

if( bndCheck != null && IbndCheck.isOnScreen ) {

//'Y0enuThes, 4To KOpalIab BBIIIEI 3a HHXKHIOK TPaHUILy 3KpaHa

if ( pos.y < bndCheck.camHeight - bndCheck.radius ) {

// Kopabib 3a HUKHEW FPaHUIIEH, TIO3TOMY €r0 HYy>KHO YHUUTOKUTh

Destroy( gameObject ); }

Teneppb cuieHapui AIEHCTBYET B TOUHOCTH KaK MbI XOTEJIM, HO KaXeT-
Csi HEMHOTO CTPAaHHBIM BBIMIOJHATH OJIHO W TO XK€ CPaBHEHHE POS.y C
camHeight u radius 31eck u B BoundsCheck.

4. N3menute cuenapuii BoundsCheck, no6aBuB cienyroiiue cTpoku

public class BoundsCheck : MonoBehaviour {

public float camHeight;

[Hideininspector]

public bool offRight, offLeft, offUp, offDown,;

void LateUpdate () {

Vector3 pos = transform.position;

1sSOnScreen = true;

offRight = offLeft = offUp = offDown = false;
if ( pos.x > camWidth - radius )
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{ pos.x = camWidth - radius;
offRight = true;
+ if ( pos.x < -camWidth + radius ) {
pos.x = -camWidth + radius
offLeft = true; // ¢
}
if ( pos.y > camHeight - radius ) {
pos.y = camHeight - radius;
offUp = true; // ¢ }
if ( pos.y < -camHeight + radius ) {
pos.y = -camHeight + radius; offDown = true; / }
isOnScreen = !(offRight || offLeft || offUp || offDown);
if ( keepOnScreen && !isOnScreen ) {
transform.position = pos;
1sSOnScreen = true;
offRight = offLeft = offUp = offDown = false; }
g
5. Tenepp BHecute B cueHapuil Enemy cienyromme H3MEHEHUS,
9YTOOBI BOCIIOJIb30BAThCA yiayullieHussMu B crieHapuu BoundsCheck.
public class Enemy : MonoBehaviour {
void Update() {
Move();
if ( bndCheck != null && bndCheck.offDown ) {
// Kopabib 3a HUKHEW FPaHUIIEH, TOITOMY €TI0 HY>KHO YHUUTOKUTh
Destroy( gameObject ); }
%
a. Terepb mocratouno nmpoBeputh Tobko bndCheck. off Down, uTo-
OBl OTPEIeTTUTh, YTO FK3EMILISIp Enemy BhIIIEN 3a HIDKHHUM Kpail 9KpaHa.
b. B aTux AByX cTpokax yOpaHO MO OJHOMY OTCTYIY, TOTOMY YTO
TeTephb MPOBEPKa BHITIOJHIETCS OJTHON MHCTPYKIMeH if BMecTo AByX.
Peamuszanus knacca Enemy 3aMeTHO yIpocTuiach — celyac OH HC-
N0JIB3yEeT BO3MOKHOCTH KoMnoHeHTa BoundsCheck 1 MoxeT aenarb cBOrO
paboty, He nyOaupys ero PyHKIHOHAIBHOCTD.

Cryuaiinoe cozoaHue 8paxceckux Kopaoietl

Teneps, 3aKOHUMB pabOTy HAJl BPAKECKUM KOpabiieM, MOKHO peau-
30BaTh CIlly4ailHO€ CO3/aHHE TMPOU3BOJIBHOIO KOJIMYECTBA OOBEKTOB
Enemy 0.
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[logxmounte cuenapuii  BoundsCheck k rnmaBHOW — Kamepe
_MainCamera 1 cHUMUTE B €ro HacTpoikax ¢uaxok keepOnScreen.

Co3pmaiiTe HOBBIM CliEHApU ¢ UMEHEM Main M MOJKIIOYHUTE €ro K
_MainCamera.

using UnityEngine.SceneManagement; // JIns 3arpy3ku u mepesa-
I'PY3KH CLIEH

public class Main : MonoBehaviour {

static public Main S; // O6bekT-0quHOYKa Main

[Header(’’Set in Inspector”)]

public GameObject[] prefabEnemies; // Maccus ma6soH0B Enemy

public float enemySpawnPerSecond = 0.5f; // Bpaxkeckux kopabieit
B CEKYHIY

public float enemyDefaultPadding = 1.5f

//OTCTYN AJ1s1 TO3UITMOHUPOBAHUS

private BoundsCheck bndCheck;

void Awake() {

S = this;

// 3anucats B bndCheck ccpuiky Ha komnonent BoundsCheck atoro
UTPOBOTO 0OBEKTA

bndCheck = GetComponent<BoundsCheck>();

// BezpiBaTh SpawnEnemy() oaun pa3 (B 2 ceKyHIbI IIPU 3HAYCHUSX
110 YMOJTYaHHUIO)

Invoke( "SpawnEnemy",

If(enemySpawnPerSecond ); }

public void SpawnEnemy() {

// Be1Opath ciydaiiHsiil mabdson Enemy miist co3ganus

int ndx = Random.Range(0, prefabEnemies.Length);

GameObject go = Instantiate<GameObject>( prefabEnemies[ ndx | );

// Pa3aMecTUTh BpaXXECKHI KOpaliib HaJl SKPaHOM B CIy4ailHOM MO3H-
ITUHU X

float enemyPadding = enemyDefaultPadding;

if (go.GetComponent<BoundsCheck>() !=null) {

enemyPadding =

Mathf.Abs( go.GetComponent<BoundsCheck>().radius ); }

// 'Y cTaHOBUTH HadaJbHbIE KOOPAUHATHI CO3IAHHOTO BPAKECKOTO KO-
pabs

Vector3 pos = Vector3.zero;

float xMin = -bndCheck.camWidth + enemyPadding;

float xMax = bndCheck.camWidth - enemyPadding;
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pos.x = Random.Range( xMin, xMax );

pos.y = bndCheck.camHeight + enemyPadding;

go.transform.position = pos;

// CHoBa BbI3BaTh SpawnEnemyO

Invoke( "SpawnEnemy”, If/enemySpawnPerSecond );

g

3. CoxpaHuTe ClieHapuii, 3aKOHYUB BBOJ, BepHUTeCh B Unity U BbI-
TIOJTHATE CIISTYIOITUE TITaru:

a. Y nanure sx3emiusip Enety 0 u3 nepapxum.

b. Beibepure MainCamera B nepapxuu.

c. Packpoiite paznen prefabEnemies B xommonente Main (Script)
o0vekta_MainCamera, MEIKHYB Ha MUKTOTpaMME C TPEYTOJbHUKOM, U B
pazaene prefabEnemies BBeaute 1 B moste Size.

d. Ileperamure Enemy O u3 manenu Project (Ilpoext) B moie
Element 0 B maccuBe prefabEnemies.

4. 3amyCcTHUTE CUEHY.

Hacmpotuixa mezos, cnoes u ¢puzuxu

B sT0i1 urpe nmeeTcsi HECKOIBKO BUIOB UTPOBBIX OOBEKTOB, KOTO-
pble MOXHO pPa3MECTUTh B Pa3HbIX CIOSAX W IMO-Pa3HOMY OPraHU30BaTh
B3aUMO/ICHCTBUE MEXKy HUMMU:

— Cnoti st kopabnsa urpoka (Hero): kopabns Hero momken crai-
KUBAThCS C BPAXKECKUMU KOPAOJISIMU, BPAXKECKUMHU CHApsIaMu U KyOuKa-
MU-OOHYCaMHM, HO HE JOJKEH CTAJIKUBATHCS CO CBOUMU CHApSIIaMH.

— Cno#t  jgis  CHapsioB, BBITYCKaeMbIX KOpalOjeM Urpoka
(ProjectileHero): chapsiapl, BbITyckaeMble Kopabiiem Hero, MOMKHBI
CTAJIKUBATHCS TOJIBKO C BPAKECKUMU KOPaOIISIMH.

— Crnoit nns Bpaxeckux kopaoOneit (Enemy): Bpaxeckue xopadmau
JIOJIKHBI CTAJIKUBAThCS TOJIBKO ¢ _Hero u cHapsigamu, BBIITyCKaeMbIMU KM,
HO HE JIOJKHBI CTAJIKUBATHCS ¢ KyOMKaMHu-OOHycaMu.

— Crnoil s CHapsiioB, BBITYCKA€MbIX BPAXKECKUMU KOpaOJIsIMU
(ProjectileEnemy): cHapsifipl, BBIIIYCKAaeMbl€ BPAXXECKUMHU KOpPaOJIsIMHU,
JOJIKHBI CTAJIKUBATHCS TOJBKO ¢ _Hero.

— Cnoit anst 6onycoB (PowerUp): GOHYCHI NOMKHBI CTaJIKHUBATHCS
ToJbKO ¢ _Hero.

UToOBl co37aTh 3TU CIIOM, a TAK)KE€ HEKOTOPBIE TErd, KOTOpPbIE MpH-
TOJATCS HaM MO3K€e, BHIMOJIHUTE CJIEAYIOIINE [Iaru:
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1. Otkpouite mucnerdep teroB M cioeB Tags & Layers B manenu
Inspector (Mucnektop), BeiOpaB B MeHio myHKT Edit > Project Settings >
Tags and Layers (IIpaBka > I[lapamerpsl npoekta > Teru u cion).

2. Packpotite paznen Tags co cnuckoM tero. Illenkas Ha 3Hauke + B
KOHIIE CIIMCKa, BBEJUTE MMEHa TeroB. Botr umena 3tux teros: Hero, En-
emy, ProjectileHero, ProjectileEnemy, PowerUp u PowerllpBox.

3. Packpoiite pasnen Layers. HaunHasi ¢ BOCbMOTO MOJIb30BaTEb-
ckoro ciost User Layer 8, BBeaute umeHa cioeB. Mimena cinoes: Hero, En-
emy, ProjectileHero, ProjectileEnemy u PowerUp.

Ortkpoiite nucnetuep ¢usuku PhysicsManager (Edit > Project Set-
tings > Physics (IlpaBka > Ilapametpsl npoekTa > ®@u3nka)) U HaACTPOUTE
MaTpuily croiakHoBeHuil cioeB Layer Collision Matrix.

llospesicoerue kopabiis uepoxa 8paxicecKuMu KOpaoaamu

Teneps, Korna Bpaxkeckue Kopadiii U Kopaliib UTPOKA HAXOASATCS B
CJIOSIX, KOTOPBIE MOTYT CTaJIKHBAThCS, HYXKHO 3aCTaBUTh MX pPearnpoBaTh
Ha CTOJIKHOBEHHUHL.

1. llenxkanTe HA TPEYTOJBLHUKE PAIOM ¢ MMeHeM Hero B uepapxun
u BeIOepuTe nouepHuii 00bekT Shield. B uncnekrope ycranosute iaskok
Is Trigger B HacTpoiikax kosuanaepa Sphere Collider, uTo0Os1 mpeBpaTUThH
€ro B TPUITED.

2. JloGaBbTe ClEAYIOIIMI METOM, BBIACICHHBIA >KHUPHBIM, B KOHEII
cueHapus Hero:

public class Hero : MonoBehaviour {

void OnTriggerEnter(Collider other) {

print("Triggered: ’+other.gameObject.name); }

}

3. 3anmycTuTe CIeHYy U MOMPOOYHTE CTOJKHYTHCS C BPAXKECKUMH KO-
pabsimu.

4. B cuenapuu Hero 3amenute kox B meroae OnTriggerEnter ()
CTPOKaMH, BBIICICHHBIMU KUPHBIM B CJICIYIOIIEM JTUCTHHTE:

public class Hero : MonoBehaviour {

void OnTriggerEnter(Collider other) {

Transform rootT = other.gameObject.transform.root;

GameObject go = rootT.gameObject;

print("Triggered: "+go.name); }

j
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5. N3menute meton OnTriggerEnter() kiacca Hero, uToObl kaxmoe
CTOJIKHOBEHHE C BPAKECKUM KOpabiieM yMEHbBIIAIO YPOBEHb 3alIUTHI KO-
padiisg urpoka Ha 1 ¥ YHHYTOXKAJI0 BpaKeCKUil KopalJib.

public class Hero : MonoBehaviour {

public float shieldLevel = 1;

private GameObject lastTriggerGo=null;

void OnTriggerEnter(Collider other) {

Transform rootT = other.gameObject.transform.root;

GameObject go = rootT.gameObject; //

print(”Triggered: ’+go.name);

// TapaHTUpOBaTh HEBO3MOXKHOCTH MIOBTOPHOTO CTOJIKHOBEHUS C TEM
&Ke 00BEKTOM

if (go == lastTriggerGo) {

return; } lastTriggerGo = go;

if (go.tag == "Enemy") {

// Ecnu 3alluTHOE T0JI€ CTOJIKHYJIOCH C BPAXKECKUM KopadiieM

shieldLevel--;

// YMEHBIIUTh YPOBEHB 3aIIUTHI HA |

Destroy(go); // ...

Y YHUUYTOKUTH Bpara U e

} else {
I

print("Triggered by non-Enemy: ’+go.name);

b

6. 3amycTute CIEHY U TMOMNPOOYHTE CTOIKHYTHCS C HECKOIBKUMU
BPaXKECKUMH KOpaOyisiMu. B Kakoil-TO MOMEHT, MOCJe JOCTATOYHO OO0JIb-
IIOTO YHUCJa CTOJIKHOBEHMM, MOXHO 3aMETHTh CTPAaHHOE IOBEJCHHE 3a-
MUTHOTO ToJIsl. OHO TIOJIHOCTHIO UCTOIIAETCS ¥ BHOBh HAUYMHAET HAOMPATh
MOIIHOCTb.

UtoObI UCHpaBUTh ITOT HENOCTATOK, Mpeodpazyem noJie shieldLevel
B CBOICTBO, 3alllMIIAIONIEe U OTPAHUYHMBAIONIEE HOBOE CKPBITOE IOJIE C
umeneM _shieldLevel.

7. B knacce Hero m3meHuTe uMs OOIIEIOCTYNMHOW IEPEMEHHOU
shieldLevel na _shieldLevel, 3amenute crnenudukarop 006JIaCTH BUIAUMO-
cTH public Ha private u 106aBsTe CTPOKY ¢ arpudyToM [SerializeField]:

public class Hero : MonoBehaviour {

[Header("Set Dynamically”)]

[SerializeField]
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private float ShieldLevel = 1; // DTa nepemeHHas XpaHUT CCHUIKY Ha
MOCJEAHUN CTOJKHYBIIUNCS UTPOBOM OOBEKT

b

8. Jlo6aBrTe cBoiicTBO shieldLevel B konern kinacca Hero.

public class Hero : MonoBehaviour {

public float shieldLevel {

get {

return( _shieldLevel ); }

set {

-ShieldLevel = Mathf.Min( value, 4 );

if (value < 0) { // ¢ Destroy(this.gameObject); }

P

llepeszanyck uepoi

[lourpaB B Urpy, MOXKHO 3aMETUTh, YTO UIPA TEPSAET CMBICI MOCIE
YHUUTOXKEHUs Kopabisia urpoka Hero. Teneps Mbl u3MeHUM o00a Kiacca,
Hero u Main, 100aBuB BBI30B METOa, KOTOPBII Nocie pa3pyuieHuss Hero
OyZIeT K1aTh 2 CEKYH]Ibl M IIepe3anyCcKaTh Urpy.

1. HoGaBbTe mosne gameRestartDelay B Hauano ompenenenus kiacca
Hero:

public class Hero : MonoBehaviour {

static public Hero S; // Onunouxa

[Header("Set in Inspector’’)]

public float pitchMult = 30;

public float gameRestartDelay = 2f;

[Header("Set Dynamically’”)]

}

2. JloGaBpTe cieAyolIMe CTPOKM B OIpeIeIeHUE CBONCTBA
shieldLevel B knacce Hero:

public class Hero : MonoBehaviour {

public float shieldLevel {

get { ... }

set {

if (value < 0) {

Destroy(this.gameObject);

// CoobuuTh 00beKTYy Main.S 0 HEOOXOAUMOCTHU TIepe3anyCTUTh UT-

Py
Main.S.DelayedRestart( gameRestartDelay );
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JloOaBbTe clienyromme METOAbl B Kiacc Main, 4ToObl peain30BaTh
nepes3amnyck.

public class Main : MonoBehaviour {

public void SpawnEnemy() { ... }

public void DelayedRestart( float delay ) {

// Be13BaTh MeTo]1 Restart() uepes delay cexyHn

Invoke( "Restart", delay ); }

public void Restart() {

// Tlepe3arpy3utb _Scene 0, 4TOOBI Mepe3anyCTUTh UTPY

SceneManager.LLoadScene( " Scene 0"); }

b

4. lllenxuute Ha kHomke Play (MrpaTh), 4T00BI IPOTECTUPOBATH WT-
py Temneps, mociie yHUUITOXEHUST KOpabJIs UTPOKa, UTrpa OYJET KAaTh mapy
CEKYH] M 3aTeM Iepe3amyCcKaThCs Mepe3arpy3Koi CIIeHEI.

Cmpenvba (naxoHey)

Tenepp, xkorga Bpaxeckue KOpaObiIM MOTYT HAHOCHTHh MOBPEXKICHUS
KOpabJIto UTPOKa, MPHUIILIO BPEeMsI 1aTh UTPOKY BO3MOKHOCTH 3allIUIIATHCS.
ProjectileHero, cnapsovl ons Hezo

BrinonHuTe cieayromue mard, YTo0bl co3AaTh CHapsA AJIs CTPEib-
OBI 10 BPAXKECKUM KOPaOJISIM:

1. Co3naiite B nepapxum kydo ¢ umenem ProjectileHero u cnemyto-
IIMMU HacTpoWkaMu KoMmnoHeHTa Transform:

ProjectileHero (Cube) P:[ 10,0, 0] R:[ 0,0,0] S:[ 0.25, 1, 0.5 ]

2. B packpseiBaromuxcs cnuckax Tag u Layer nns ProjectileHero BbI-
oepute 3HaueHue ProjectileHero.

3. Coznaiite HOBBIM MaTepuan ¢ umenem Mat Projectile, momecture
ero B manky-Materials B manenu Project (IIpoekT), BbIOEpuTE 1Ji1 HETO
meitnep ProtoTools > UnlitAlpha u mnpucoiite urpoBomy oOBEKTY
ProjectileHero.

4. JlobaBeTe B wurpoBoii 00beKT ProjectileHero kommnoHeHT
Rigidbody co cienyrommumu HacTpolKaMu:

> Caumurte prnaxok Use Gravity.

> Caumurte draxok isKinematic.

> B none Collision Detection Beioepute 3HaueHue Continuous.

> B paznene Constraints yctanoBute diaxku Freeze Position Z u
Freeze Rotation X, Y u Z.
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5. B xommnonente Box Collider urpooro oonekra ProjectileHero yc-
TaHOBUTE 3HaueHue Size.Z paBHbIM 10. DTO rapaHTUPYET MOpPaKEHUE CHA-
psanaMu 00bEKTOB, KOTOPBIE MOTYT HAXOUTHCS BHE TUIOCKOCTH XY .

6. Co3naiite HOBBIN ciieHapuii Ha C# ¢ umenem Projectile u moakiito-
gute K ProjectileHero.

7. CoxpaHuUTE CIEHY.

8. Tloakmrounte  kommoHeHT creHapus  BoundsCheck
ProjectileHero. Caumute ¢rnaxok keepOnScreen u BBenutre -1 B moie
radius. Bennunna radius B BoundsCheck He BnusieT Ha CTOJIKHOBEHUS C
JIPYTUMU UTPOBBIMH OOBEKTaMU, OHA JIMIIb ONPEACISIET PACCTOSHHUE, Ha
koTopoe ProjectileHero momkeH BbIMTH 3a Kpail SKpaHa, YTOOBI CUUTATHCS
MOKHWHYBIIIUM JKPaH.

9. Ilpeobpasyiite ProjectileHero B 1ma6ioH, meperamup ero u3 ue-
papxuu B nanky -Prefabs B manenu Project (IIpoekr). 3aTeM ypanurte 3k-
3EMILISAP, OCTABLINUICS B UEPAPXUH.

10. Coxpanute cueHy

Peanuzayus cmpenvoul
Teneps qaguM UTPOKY BO3MOYKHOCTB CTPEIIATh CHAPSAaMHU.

public class Hero : MonoBehaviour {

public float gameRestartDelay = 2f;

public GameObject projectilePrefab;

public float projectileSpeed = 40;

void Update () {

transform.rotation

= Quaternion.Euler(yAxis*pitchMult, xAxis*rolIMult,0);
// T103BONIUTH KOPAOJTIO BHICTPEIHUTH

if ( Input.GetKeyDown( KeyCode.Space ) ) {

TempFire(); }

void TempFire()

{GameObject projGO = Instantiate<GameObject>(projectileprefab);
projGO.transform.position = transform.position;
Rigidbody rigidB = projGO.GetComponent<Rigidbody>();
rigidB.velocity = Vector3.up * projectileSpeed; }

void OnTriggerEnter(Collider other) { ... }

j
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2. B Unity BeiOepute Hero B uepapxuu u B none projectilePrefab
cueHapust Hero (B mHcnektope) neperamute madinon ProjectileHero u3
nanenu Project (ITpoexr).

3. Coxpanute cuieHy u menkHuTe Ha kHomke Play (Mrpate). Ecnu
Teneph HaXaTh Mpooes1, Kopadsib OyJET CTPENATh CHapsiAaMu, HO TIOKa OHU
HE HAHOCAT yiepOa BPaKeCKUM KOpaOJIsiM M MPOJOJKAIOT CBOM MOJIET
OECKOHEYHO, JJaXe KOT/1a MOKUHYT SKPaH.

Ynpaesnenue cnapsoamu

UtoOBl CHapsabl MOTJIM TOpPaKaTh Bpara, BBITOJTHHUTE CICAYIOIINE
TIaru:

1. Otkpoiite cuieHapuii Projectile m mo6GaBbpTe CleayroIme CTPOKH,
BbIZICJICHHBIC XUPHBIM. Ceifuac Mbl pean3yeM TOJIbKO YHHUUTOKEHUE CHa-
psiza moclie BbIX0/1a 3a TPAHULIbI IKpaHa

public class Projectile : MonoBehaviour {

private BoundsCheck bndCheck;

void Awake ()

{ bndCheck = GetComponent<BoundsCheck>(); }

void Update () {

if (bndCheck.offUp) {

Destroy( gameObject ); } }}

U cHoBa He 3a0ybTE COXPAHUTD.

llospesicoenue spadiceckux Kopaobeil cHapsaoamu

Ham HyXHO Takke J00aBUTH BO3MOYKHOCTH TIOBPEKIICHUS BpaxKe-
CKUX KOopaOJiell CHapsJaMu.

Otkpoiite crieHapuii Enemy u 10o0aBbTe B KOHEI[ CIEAYIOIIUNA Me-
TOJ:

public class Enemy : MonoBehaviour {

public virtual void Move() (...)

void OnCollisionEnter( Collision coll ) {

GameObject otherGO = coll.gameObject;

if ( otherGO.tag == "ProjectileHero ) {

Destroy( otherGO );

// Y HUYTOXUTH CHAPSA]L

Destroy( gameObject );

// YHUUYTOXUTH UTPOBOI 00BEKT Enemy

} else {

print( "Enemy hit by non-ProjectileHero: " + otherGO.name ); } }

2. TlosyyuTe UrpoBOil 0OOBEKT, KOTOPOMY MPUHAJICKUT KOJUIAMaep,
CTOJIKHYBIIIMICS C BpOXKECKUM KOpalJjIeM.
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3. Ecnu otherGO umeer ter ProjectileHero, Torna yHuuTOXbTE €0 U
JTaHHbIN dK3eMIusIp Enemy.

4. Eciin otherGO ne umeer tera ProjectileHero, BeiBequTe ero ums B
KOHCOJIb JIJIs1 OTJIAJIKU

Ecnu Teneps menkuyTh Ha kHoTKe Play (Mrpats), sx3emisipel Emne-
Ty 0 HayHYT IBM)KEHME IO SKpaHy CBEPXY BHHU3, U BBl CMOXKETE paccrpe-
JMBATh UX CHapsAamMu.

1.4 Co3nanne KAPTOYHOM UTPHI

IIpomomun 4: PROSPECTOR SOLITAIRE

MBI co3aauM CBOIO NIEPBYIO KaPTOUHYIO UIPY — HU(POBYIO BEPCHUIO
nonyJsipHoro nachsinca Tri-Peaks (Tpu BepiuHs).

['paduueckue pecypchl, KOTOpbIE MBI OyJIeM HCIIONIB30BaTh, CO3TaHbI
Ha OCHOBE 001IenocTtynHoro komiuiekra kapt Vectorized Playing Cards
1.3 Kpuca Arunspa.

Ortkponte cueny Prospector Scene 0 u mpoBeppT€ HACTPOUKHU -
MainCamera.

-MainCamera (Camera) P:[ 0, 0, -40 ] R:[ 0, 0,0 ] S:[ 1, 1, 1 ] Pro-
jection: Orthographic Size: 10

Hmnopmuposanue uzodpasicenuul 6 uoe cnpauimos

Jlanee Hy>KHO MPaBUIBLHO UMIIOPTUPOBATH M300PAKEHUS, YTOOBI MX
MOXHO OBLJIO UCIIOJB30BaTh Kak CrpaTel. CrpalT — 3TO IBYMEPHOE H30-
OpakeHre, KOTOPOE MOXKET IEPEMEIIATHCS M0 3KPaHy, MacIITa0MPOBAThHCS
¥ IOBOpaunBaThCsl. OHU YaCTO MUCIOIBb3YIOTCS B IBYMEPHBIX UTPaX:

1. Otkpoiite nmanky .Sprites B nmanenu Project (Ilpoekt) u BbiOepute
BCE M300paKE€HUs B HE.

2. B paznene Texture 2Ds Import Settings (Hactpoiiku ummopTupo-
BaHMs ABYMEPHOU TEKCTYypbl), B maHenu Inspector (MucnekTop), BeiOepute
B packpbiBaromieMcs cnucke Texture Type (Tum Texctypsl) myHKT Sprite
(2D and UI) (Cuopaiit (2D u I1M)). llenkuute Ha kHonke Apply (Ilpume-
HUTH), 1 Unity NOBTOPHO UMIOPTUPYET BCE U300PAXKEHUS C TPABUIbHBIMU
COOTHOLIEHUSIMHA CTOPOH.

3. Beibepute B manenu Project (IIpoekt) nzobpaxkeHue ¢ MMeHEM
Letters.

4. B pazgene Letters Import Settings (HacTpoiiku uMnopTupoBaHus
Letters), B manenu Inspector (MHcniekTop), BbIOEpUTE B PACKPHIBAIOILIEMCS
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ciucke Sprite Mode (Pexxum cripaiita) myHkT Multiple (MHOXECTBEHHBIH)
u menkauTe Ha kHonke Apply (IlpumeHuTs).

5. lllenkuute Ha kHomke Sprite Editor (PegakTop cripaiiToB), 4TOObI
OTKpBITH pemakTop. Bel yBuauTe n3zodpaxkenue Letters B pemaktope, OK-
PYKEHHOE CHUHEN PAMKOM, OIPENIEIISIONIEH IpaHullbl cipanTa Letters.

6. lllenkHuTEe B pelakTope CIPaTOB HA MAJIEHbKON MUKTOIPaMMeE C
U300paKeHUEM paayTu Uil OyKBbI A, UTOOBI MEPEKITIOYUTHCI MEXY MPO-
CMOTpOM (pakTHUEeCKOro M300pakeHust U ero aiab(da-kanaia. [1ocKodbKy
Letters comepxut n3o00paxkeHus Oenbix OyKB Ha Mpo3payHoM (hoHE, Bam
npoiie OyJIeT BUAETh MPOUCXOISIIIIEE, T/ Ha anb(a-KaHal.

7. Ulenxkuute Ha packpsiBatonieMcsa crucke Slice (Hapesats) B ne-
BOM BEPXHEM YTIIy PeAaKTOpa CIPAUTOB H:

a. B packpoiBatoniemcss cnucke Type (Tur) 3aMeHuTe 3HAYECHHE
Automatic (ABromaruueckn) Ha Grid by Cell Size

b. B none Pixel size (Pazmep B mukcenax) yCTaHOBUTE 3HAYCHMS
X:32m Y:32.

c. Hlenknute Ha kHomke Slice (Hape3ats). B pesynbrare nzoopaxe-
Hue Letters Oyzaer pa3zaeneHo no ropu3oHTalnu Ha 16 copailToB ¢ pa3mepa-
Mmu 32 x 32 nukcena.

d. Hlenxuute Ha kHomke Apply (IIpuMeHnuTs) B mpaBOM BEpXHEM yT-
Jy pellakTopa CIpaiToB, YTOObI CTEHEPUPOBATh CIIpalThl B maHenu Project
(ITpoekt). Tenepr B manenu Project (IIpoekT) BMecTo oHOrO crpaiita
Letters BHyTpu TekcTyphl Letters mosiBsitcst 16 crnpailToB ¢ UMEHaMu OT
Letters O mo Letters 15. Cropaiiter Letters 1 — Letters 13 OyayT ucrnosb-
30BaThCsl B 3TOW WUrpe i M300pa’KeHUsl JOCTOMHCTBA KapT (OT Ty3a Ji0
kopouisi). Teneps Bce cipailThl HA MECTE U TOTOBBI K UCMOJIb30BAHHUIO.

8. CoxpaHHTE CLEHY.

Koncmpyuposanue xapm uz cnpaumos

OnuH U3 caMbIX BaXKHBIX aCMEKTOB ATOTO MPOEKTa — Mbl CKOHCTPYH-
pPYEM BCIO KOJIOJy KapT MPOTPaMMHO, MCHOJIb3Yysl 21 MMIIOPTUPOBAHHOE
n300pakeHre. ITO MOMOXKET YMEHBIIUTh OKOHYATENIbHBIM pasmMep cOOpKHU
U YBUJETH, Kak padoTats ¢ ¢painamu XML.

Hcnonvzosanue XML 6 npoepammuom kooe

1. JIy1st mepBOit YacTH TOTO MPOEKTA CO3/aiiTe Tpu ciieHapus Ha C# ¢
umenamu Card, Deck u Prospector. [Tomectute ux B manky _ Scripts.

>Card: kyacc, MpeACTaBISIOMNN KKIYI0 KapTy B KOJIOAE, XPaHUT
uH(pOpMAITHIO O MO3UIUAX BCEX CIPANTOB HA KapTe KaXKJIOr0 JOCTOMHCTBA
u Decorator.
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> Deck: knacc, untepnperupyroonmii uHbopmanuro u3 (Paina
DeckXML.xml u Ha ee OCHOBE CO3aIOIIUM KOOy KapT.

> Prospector: kiacc, ynpasismomuii Bceid urpoit. Ecim knace Deck
oOpabaThIBaeT co3/jaHne KapT, TO Kiacc Prospector BKIIIOYaeT 3TH KapThl B
urpy. Prospector coOupaeT KapThl B pa3Hble CTONKHU M yIPABISIET JJOTUKOU
UTPBI.

2. Otkpoiite cruenapuii Card u BBenuTe ClAeayOMUA Koja. DTH Ma-
neHpkue kiaccel B Card, cs nmpegHa3HaueHbl Uil XpaHEHUsd UHPOPMALIHH,
kotopyto kinacc Deck monyudaer npu urennun XML-daiina.

public class Card : MonoBehaviour {

// ByaeT onpeneeH mo3xe }

[System.Serializable] // Cepuanuzyemblii KJacc AOCTYIEH AJIS MPaB-
KU B MHCTIIEKTOPE

public class Decorator {

// 1ot kiacc xpanuT uHopmanuio u3 Deck XML o kaxxaoM 3Hauke
Ha KapTe

public string type; // 3Ha4oK, onpenensitouuii JOCTOMHCTBO KapTHI,
uMeeT

// type = "pip"

public Vector3 loc; // Mecrononoxenue crpaiita Ha KapTe

public bool flip = false; // [Ipu3nak nmepeBopoTa cripaiiTa Mo BepTH-
KaJn

public float scale = 1f; / MacmTab cnpaiita }

[System.Serializable]

public class CardDefinition {

// ITOT KIacc XpaHUT HHPOPMALIHIO O IOCTOMHCTBE KapThl

public string face; // CrmpaiiT, n300pakaromuii JUIEBYIO CTOPOHY
KapThI

public int rank; // JloctonrcTBo kapTth (1-13)

public List<Decorator> pips = new List<Decorator>(); // 3nauxu }

3. Otkpoiite cuenapuii Deck u BBequTe creayrommil Ko

public class Deck : MonoBehaviour {

[Header("Set Dynamically")]

public PT_XMLReader xmlr;

// InitDeck BbI3bIBaeTCS 9K3eMILIIpoM Prospector, koraa OyaeT roToB

public void InitDeck(string deckXMLText) {

ReadDeck(deckXMLText); }

// ReadDeck unrtaer ykazanubiii XML-daiin u co3gaer MaccuB k-
3emiuisipoB CardDefinition
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public void ReadDeck(string deck XML Text) {
xmlr = new PT XMLReader(); / Co3naTh HOBBIH 3K3EMIUISIP

PT XMLReader

xmlr.Parse(deckXMLText); // Wcnons3oBarh ero majis YTEHUS

DeckXML

xml.

KOJ:

// BBIBOJ IPOBEPOYHOM CTPOKH, YTOOBI NMOKa3aTh, KaK UCIOJIb30BAThH

string s = ”’xml[0] decorator[0] ";

s +="type="-+xmlr.xml["xml"][0]["decorator"][0].att("type");
s +=" x="+xmlr.xml["xml"][0]["decorator"][0].att("x");

s +=" y="+xmlr.xml["xml"][0]["decorator"][0].att("y");

s +=" scale="+xmlr.xml["xml"][0]["decorator"][0].att("scale");
print(s);

iy

4. Tenepp oTKpoHTe cueHapuil Prospector m BBeIWUTE CIEIYIOUINI

using UnityEngine.SceneManagement; // BbyaeT wucnonb3oBaTbcs

ITO3KC

using UnityEngine.UI; // ByaeT ucnoib30BaThCs MO3Ke
public class Prospector : MonoBehaviour {

static public Prospector S;

[Header("Set in Inspector")]

ublic TextAsset deckXML;

[Headerf’Set Dynamically")]

public Deck deck;

void Awake() {

S = this; // TlonroroBka o6bekTa-oquHO4YKH Prospector }
Void Start() {

deck = GetComponent<Deck>(); // Ilonyuutsh komnoneHT Deck
deck.InitDeck(deckXML.text); // [lepenats emy Deck XML
it

5. O0s3aTeNbHO COXPAHUTE BCE 3TH CLIEHAPHUM IIEpe] BO3BPATOM B

Unity. B mento MonoDevelop BoiGepute nmyHkT File > Save AIl (daitn >
CoxpaHuTh Bce).

6. Tenepr BepHurech B Unity u moakirouute o0a clieHapus —

Prospector u Deck — k _ MainCamera. (IlepeTamniure ux mo ouepeau u3 mna-
Henu Project (Ilpoekt) Ha o0bekT MainCamera B nanenu Hierarchy (He-
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papxusi).) Beibepure MainCamera B uepapxuu. Bbl IHOTKHBI YBUACTH,
9T0 00a ClieHapHsl MOIKIIOYEHBI KaK KOMIIOHEHTHI Script.

7. Ileperamure DeckXML wn3 nmanku Resources B manenu Project
(ITpoekt) Ha mone deckXML TextAsset kommonenTa Prospector (Script) B
UHCIIEKTOpE.

8. Coxpanure cuieHy u 1menkHuTe Ha kHonke Play (MUrparte). B koH-
COJIM JIOJIKHA TTOSIBUTHCS CTPOKA:

xml[0] decorator[0] typesetter x=-1.05 y=1.42 scale=1.25

Ceazvieanue cnpaiimos, cocmasiaiouwux Kapmol

Tenepsp, xoraa comepxkumoe XML-daiina 6J1aromnoayyHo YMTaeTCS B
CIIUCKE, MOKHO MPUCTYTNATh K KOHCTPYUPOBaHUIO KapT. s Havana momy-
YUM CCBUIKHM Ha BCE CIIPaNThl, CO3/IaHHbIE BHIIIIE:

1. Jlo6aBbTe cienyroiiye nodisi B Hayaso kiacca Deck nnsa xpanenus
CCBUIOK Ha CIIPAWTHI:

public class Deck : MonoBehaviour {

[Header("Set in Inspector’’)]

// MacTtu

public Sprite suitClub;

public Sprite suitDiamond;

public Sprite suitHeart;

public Sprite suitSpade;

public Sprite[] faceSprites;

public Sprite[] ranksprites;

public Sprite cardBackGold;

public Sprite cardFront;

public Sprite cardFrontGold;

// Illa6nons! public GameObject public GameObject

prefabCard; prefabsprite;

[Header("Set Dynamically")]

}

2. Ilepetamure Texctypol Club, Diamond, Heart u Spade u3 nanku -
Sprites B manenu Project (I[poekT) B COOTBETCTBYIOIIUE MOJISI KOMIOHEHTA
Deck (suitClub, suitDiamond, suitHeart u suitSpade).

3. Cnenyromuii mar 4yTh CIOXHEe. 3a0JOKUPYWUTE WHCIEKTOp s
_MainCamera, BeiOpaB _MainCamera B uepapxuu U 3aTeM IIEJIKHYB Ha
MaJIeHbKOM 3HauKe ¢ M300pa)keHHWEM 3aMKa BBepXy Ha maHenu Inspector
(Mucnexrop). brnokupoBka nanenu Inspector (MHcnekTop) rapaHTupyer,
4TO €€ COACPKUMOE HEe U3MEHUTCS TTPH BEIOOPE YETO-TO elle.
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4. Cespxute Bee cripaidtel, HaunHas ¢ FaceCard , ¢ anemMeHTamu mac-
cuBa faceSprites komnonenTa Deck (Script) B uHCcniekTOpe:

a. Beibepure FaceCard lIC B manke Sprites manenu Project (IIpo-
eKT), HaxmuTe kiauiry Shift u, He oTmyckas ee, MIEJIKHUTE Ha
FaceCard 13S. B pesynbrare NOKHBI OBITH BBIJCICHBI BCe 12 CHpaiTOB
FaceCard .

b. [leperamure 3Ty rpynmy u3 nanenu Project (IIpoekt) Ha ums mac-
cuBa faceSprites kommonenta Deck (Script) B uncnekrope. Korga ykaza-
TEb MBIIIM OKaXeTcsd HaJl MMeHeM MmaccuBa faceSprites, psgoM ¢ HUM
JIOJKEH TOSIBUTHCS 3HAYOK + U cjioBo <multiple>.

c. OTmmycTuTe KHOMKY MBIIIU, U €CJIU BCe OBLIO CIEIaHO MPaBUIILHO,
pasmep MaccuBa faceSprites 10KEH yBETUYUTHCSA 40 12, a ero 3JeMeHThI
— 3aMOJHUTHCA cChUlKaMu Ha cripaiiTel FaceCard .

5. lllenkHuTe Ha MUKTOrpaMMe C M300pakKeHUEM TPEyTOoJIbHUKA psi-
JIOM co cniuckoM TekcTyp Letters B manke Sprites B manenu Project (IIpo-
ext). [loBTOpuTe Mpoleaypy, ONUCAaHHYIO Ha MPEABIAYIIEM IIare, 4TOOBI
BBIOpaTh TeKCTyphl ¢ Letters 0 mo Letters 15.

6. Ileperamure cnpaiitel Card Back, Card Back Gold, Card Front
u Card Front Gold u3 manenu Project (IIpoekT) B COOTBETCTBYIOIINE UM
nepeMeHHbie KoMmroneHTa Deck (Script) B mHCTIeKTOpE.

7. Pazonokupyiite manenb Inspector (Mucnekrop). CoxpaHure ciie-

Hy!

Hzpa Prospector

[Tacwsinc Prospector ocHOBaH Ha KJIaCCUYECKOM KapTOUHOM IMAChSHCE
Tri-Peaks. [IpaBuna o6eux urp coBnajaroT, KpOME JABYX aCHEKTOB:

— ITo croxkety Prospector urpok moObIBaeT 30JI10TO, TOT/Ia Kak B Tri-
Peaks oH mpITaeTCsi HOKOPUTH TPU BEPIITUHBI.

— Ilens urpoka B Tri-Peaks — coOpath Bce kapThl B OJHY KOJOIY.
[{enb urpoka B Prospector — 3apabatbiBaTh OUKH, COOMpas Kak MOXKHO 0O-
Jiee JUTMHHBIC 1ETIOYKU KapT, U Kaxjas 30J10Tasi KapTa B 1IETIOYKE yBanBa-
€T KOJMYECTBO OYKOB BCEU IIEMOYUKHU.

IIpasuna uepwt 6 Prospector

Jlyist ipoOBI BO3BMUTE OOBIUHYIO KOJIOAY UTPabHBIX KapT. YOepure
U3 KOJIOJIBI JUKOKEPHI M IEPETACYHUTE OCTABIIMECS 52 KapThI:

1. Paznoxurte 28 kapT cienyromum oOpazoM. KapTsl B Tpex HIHKHUX
psIax TMOJIOKUTE pyOalikoil BBEPX, a KapThl B BEPXHEM Py — JHUIEBON
CTOpOHOM BBepx. KapThl HE JOJIKHBI MTEPEKPBIBATh JIPYT Apyra ¢ OOKOB, HO
KapThl B BEPXHUX psJiaX JOJDKHBI MEPEKPHIBATH KAPThl B HIDKHUX PsJIax.
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OT0 HavalbHas pacKiagKa, M300paxaromas «Iaxry», KOTOPYK TOJKEH
BBIKOIIATh CTApPATEb.

2. OcTranbHble KapThl U3 KOJIOJIBI 00pa3yl0T CTOMKY CBOOOIHBIX KapT.
[TonoxuTe 3Ty CTOMKY HaJl BEPXHUM PsiIOM pyOaIlikoil BBEpX.

3. CHUMHUTE BEPXHIOIO KapTy CO CTOINKHU CBOOOJHBIX KApT U MOJI0XKH-
T€ €€ B LIEHTPE HaJl BEpXHUM PSIOM. JTO — LI€JIeBast KapTa.

4. Bl MOXeTe MEPEeHEeCTH Ha Hee JI00YI0 KapTy U3 pacKIaJKH IIax-
ThI, KOTOpPAasi HA CTYIIEHb CTapIlle WX MJIAJIIE 1eJIEBOM, U TaKUM 00pa3zom
OOBSIBUTH HOBYIO 1I€TIEBYIO KapTy Jjisi Ty30B U KOpoOJiei JeHCTBYET MpaBU-
JI0 UUKJINYECKOr0 Mepexoa CTAPIIMHCTBA, TO €CTh Ty3 MOXHO IMOJO0XHUTh
Ha KOPOJis U Ha00OpOT.

5. Ecnu kaprta, moBepHyTas pyOalikoil BBEpPX, HE MEPEKPHIBACTCS
KapTaMu U3 BEPXHETO pA/la, €€ MOYKHO IMEPEBEPHYTh JIMUEBOW CTOPOHOM
BBEPX.

6. Eciu HU OJTHY U3 KapT B paCcKIIAJIKE, JIeKAIIUX JINIIEBOW CTOPOHOM
BBEPX, HEJb3s MOJIOKUTh HA IIEJIEBYIO KapTy, CHUMUTE HOBYIO KapTy CO
CTOIIKH CBOOOJIHBIX KapT.

7. Eciin BaM yaanoch MEPENOKUTh BCE KApPThl U3 PACKIAAKU 10 UC-
YepraHusi CTOMKKA CBOOOIHBIX KapT, BbI moOe !

lIpoepammnasn peanuzayusa Prospector

Kak MoOxHO 3aMeTUTh W3 NpEeABIAYLIEro omnucaHus, Prospector—
OYE€Hb MPOCTAasi UTPa, HO JOCTATOYHO yBJIEKATEIbHAS.

Pacxnaoxa xapm

B nudponoit Bepcun Prospector Ham Hy>KHO peanni30BaTh Ty K€ pac-
KJIQJIKy KapT, UMUTUPYIOIIYIO HIAXTy, KOTOPYIO Mbl BUJIETU BBIIIE, KOT/Aa
poOOBaJU CHITPaTh C HACTOSIIIMMHU KapTaMHU.

1. B Unity otkporite ¢aiin LayoutXML.xml, Haxonsmuiics B manke
Resources, 4ToObI yBUIAETH HHDOPMALIKIO O PACKIIAIIKE.

<xml>

<l-- D1oT (aitn XpaHUT UHPOPMALIMIO O PACKIATKE KapT B KapToy-
Hou urpe Prospector. -->

<l-- DnemeHT multiplier umeeT aTpuOyTHI X U 'y C MHOKUTEISIMH. -->

<!-- MHOXHTEIHN ONPEACIAIOT, HACKOJIBKO CBOOOHOMN MIIM TIJIOTHOM
Oynet packiaaka. --> <multiplier x="1.25" y="1.5" />

<!-- B pasmetke XML Huxe arpuOyT id onpenesnsier HoMep KapThl --
>

<l-- X ¥ y OnpeaeIroT MO3UIHIO B PACKJIaIKE -->
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<l-- ecnu faceup umeer 3HaueHue 1, kKapTa NOBEPHYTA JIMIIOM BBEPX
>

<!-- layer ompenensier HOMEp CJ0sI, HEOOXOAUMOTO JJIsl PABUIBHO-
o NEPEKPHITHUS -->

<!-- hiddenby - HOMep KapThI, MepeKpHIBAIOIIEH ITY -->

<!-- Layer®, caMblii HUIKHUAM psij] KapT. -->

<slot 1ds"®" x="-6" y="-5" faceup="0" layer="0" hiddenby="3,4" />

<slot id="1" x="0" y="-5" faceup="0" layer="0" hiddenby="5,6" />

<slot 1d="2"x="0" y=""-5" faceup="0" layer="0" hiddenby="7,8" />

<!-- Layerl, BTOpOI1 psiag cHU3Y. -->

<slot 1d="3" x="-7" y="-4" faceup="0"' layer="1"" hiddenby="9,10"
/>

<slot 1d="4" x="-5' y="-4"" faceup="0"" layer="I" hid-
denby="10,11'1 />

<slot id="5" x="-1" y="-4" faceup="0" layer="1" hiddenby="12,13"

" <slot 1d="6" x="1" y="-4" faceup="0" layer="1" hiddenby="13,14"
- <slot id="7" x="5" y="-4" faceup="0" layers"1" hiddenby="15,16"
- <slot 1d="8" x="7" y="-4" faceup="0" layer="1" hiddenby="16,17"
" <!-- Layer2, Tperuii psig CHU3y. -->

<slot id="9" :x="-8" y="-3" faceup="0" layer="2" hiddenby="18,19"
/>

<slot 1d="10" x="-6" y="-3" faceup="0"" Ilayer="2" hid-
denby="19,20"" />
<slot id="11" x="-4" y="-3" faceup="0" layer="2'1 hiddenby="20,21"

" <slot id="12" x="-2" y="-3" faceup="0" layers'*'1 hiddenby="21,22*
- <slot id="13" x="0" y="-3" faceup="0" layer="2" hiddenby="22,23"
" <slot 1d="14" x="2" y="-3” faceup="0" layers"2" hiddenby="23,24"
” <slot id="15" x="4" y="-3" faceup="0" layer="2" hiddenby="24,25"
< <slot id="16" x="6" y="-3" faceup="0" layer="2" hiddenby="25,26"
/>
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<slot id="17" x="8" y="-3" faceup="0" layers"2" hiddenby="26,27"
/>

<!-- Layer3, BepxHuii psif. * ->

<slot id="18" x="-9" y="-2"' faceup="1" layers"3" />

<slot id="19" x="-7" y="-2" faceup="1" layer="3" />

<slot 1d="22" x="-I"* y="-2" faceup=="I"" layer=:"3" />

<slot 1d="23" x="1" y="-2" faceup="1" layer=""3" />

<slot id="24" x="3" y="-2" faceup="*"1" layer="-3" />

<slot id="25" x="5" y="-2" faceup=""1" layer="-3" />

<slot id="26" x="7" y="-2" faceup="1" layer=""3" />

<slot id="27" x="9" y="-2" faceup="*1" layers' 3" />

<!-- Tlo3unust CTONKU CBOOOJHBIX KapT U UX CMEIICHUE APYT OTHO-
CUTEJILHO JIpyra -->

<slot types"drawpile" x="6" y="4" xstagger=,'0.15" layer="4"7>

<!-- ITo3unus cTONKU COPOIIEHHBIX KAPT U LEIEBOM KapThl -->

<slot type="discardpile" x="0" y="1" layer="5"/>

</xml>

2. Peanuzyem ananu3 storo ¢aina LayoutXML u coxpanenue uH-
dbopmaruu 11 nanpHeIero ucnosib3oBanus. Co3maiite B mamke  Seri
pts HOBbIH clieHapuit Ha C# ¢ uMmeHeMm Layout u BBeuTE B HEro ClEayIO-
AN KO

// Knacc SlotDef ne nacnegyer MonoBehaviour, mostomy ajis Hero
He TpeOyeTcs co3/laBaTh OTIEIbHBIN (aiin Ha CH.

[System.Serializable] // Cnenaet sx3emmuisipel SlotDef BungumbiMu B
uHcnekrope Unity

public class SlotDef

{ public float x;

public float y;

public bool faceup = false;

public string layerName = "Default";

public int layerlD = 0;

public int 1d;

public List<int> hiddenBy s new List<int>();

public string type = "slot";

public Vector2 stagger;

public class Layout : MonoBehaviour {

public PT XMLReader xmlr; // Tak xe, kak Deck, umeer
PT XMLReader
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public PTXMLHashtable xml; // Ucnions3yeTcst g yCKOpEHuUst 10c-

Tyna K xml

public Vector2 multiplier; // Cmenienue ot ieHTpa packiagku
// Cewuikn SlotDef
public List<SlotDef> slotDefs; // Bce sx3emmsapsl SlotDef mis ps-

noB 0-3

public SlotDef drawPile;

public SlotDef discardPile;

//XpaHUT UMEHA BCEX PSJIOB

public string[]sortinglL.ayerNames = new string!] < "Row0”, "Rowl”,

"Row2", "Row3", "Discard", "Draw" };

TaMH

public void ReadLayout(string xmlIText) {

xmlr = new PT_XMLReader();

xmlr.Parse(xmlText);

// 3arpy3utb XML

xml = xmlr.xml["xml"][0];

// 1 onpenensercs xml aiist yckopeHus goctyna k XML

// TIpounTaTh MHOXUTEIU, ONPEACISIONINE PACCTOSTHUE MEXKIY Kap-

multiplier.x = float.Parse(xml["multiplier"][0].att("x"));
multiplier.y = float.Parse(xml["multiplier"][0].att("y"));

// TIpounTaTh CIOTHI

SlotDef tSD;

// slotsX ucmonb3yercs AJisl YCKOPEHUs IOCTyTa K djieMeHTaM <slot>
PT XMLHashList slotsX = xml["slot"];

for (int 1=0; icslotsX.Count; i++) {

tSD = new SlotDef(); // Coznats HOBbIH dK3eMILIsIp SlotDef

if (slotsX[i].HasAtt("type")) {

// Ecnu <slot> umeeTt atpudyT type, IpounuTaTh €ro

tSD.type = slotsX[1].att("type");

}else {/

/ Nnade onpenenuts TUN Kak "slot"; 310 oTAenbHAsA KapTa B psALy
tSD.type = "slot"; }

// TIpeobpa3oBaTh HEKOTOPHIE ATPUOYTHI B YUCJIOBBIC 3HAUCHHUS
tSD.x = float.Parse( slotsX[1].att("x") );

tSD.y = float.Parse( slotsX[1].att("y") );

tSD.layerlD = int.Parse( slotsX[i].att("layer”) );

II ITpeoOpazoBaTe HOMED pana layerlD B TekcT layerName
tSD.layerName = sortinglLayerNames[ tSD.layerID ];
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switch (tSD.type) {

// IpoYUTaTh MOMOJHUTEIbHBIE aTPUOYThI, ONMUPAACh HA THUIl CIOTa
case "slot":

tSD.faceup = (slotsX[i].att("faceup") == "1");

tSD.id = int.Parse( slotsX[1].att("1d") );

if (slotsX[1].HasAtt("hiddenby")) {

string[] hiding = slotsX[i].att("hiddenby").Split(',");

foreach( string s in hiding ) {

tSD.hiddenBy.Add ( int.Parse(s) ); } }

SlotDefs.Add(tSD);

break;

case "drawpile":

tSD.stagger.x = float.Parse( slotsXfi].att("xstagger") );

drawPile = tSD;

break;

case "discardpile":

discardPile = tSD; break;
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3. Otkpoiite crieHapuii Prospector u 7006aBbTe CIICIYIONINE CTPOKHU:

public class Prospector : MonoBehaviour {

static public Prospector S;

[Header("Set in Inspector’’)]

public TextAsset deckXML;

public TextAsset layoutXML;

[Header("Set Dynamically")]

public Deck deck;

public Layout layout;

void AwakeO (

S = this; // [loarotroBka o0bekTa-oaMHOUKH Prospector )

void Start () {

deck = GetComponent<Deck>(); // I[lonyuuts komnoneHT Deck

deck.InitDeck(deckXML.text); // Ilepenats emy Deck XML

Deck.Shuffle(ref deck.cards); // [lepememiats Koi0ay, IepeiaB ee mo
CCBLIKE

// DTOT ¢parMEeHT HY> HO 3aKOMMEHTHPOBATbH;, C€MUac MbI CO3/1aeM
daxTuueckyro packianky 1 Card c; //

for (int cNum=0; cNumcdeck.cards.Count; cNum++) {

// ¢ = deck.cards[cNum];

// c.transform.localPosition
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=new Vector3((cNum%13)*3,cNum/13*4,0); }

layout = Getcomponent<Layout>(); // [lonyuuTs koMnoneHnt Layout

layout.ReadLayout(layoutXML.text); // Ilepenats emy coaepkumoe
LayoutXML

Iy

4. Coxpanure Bce cuieHapuu B MonoDevelop u Bepuutech B Unity.

5. B Unity Beibeputre MainCamera B uepapxuu. B riiaBHOM MeH!O
BbI0epuTe MyHKT Component > Scripts > Layout (Komnonent > Cuenapuu
> Layout), uToObI noAKIIOUNUTH clieHapuil Layout k. MainCamera.

6. Haiinute kommnoHeHT Prospector (Script) TJIaBHON KaMmepbl
_MainCamera. Bbl yBunurte, 4To B HEM MOSBHJINCH HOBBIE OOIIEAOCTYII-
Hble moyist layout u layoutXML. IllenkauTe Ha MUKTOTpaMMe C U300paxke-
HUEeM MuIIeHU psagoMm ¢ nojieM layoutXML u BeiOGepure LayoutXML nHa
BKJIaJKe Assets.

7. COXpaHHTE CLEHY.

8. lllenkuute Ha kHonke Play (Urpats).

CardProspector — nacneonux knacca Card

[Ipexxie uem MOMECTHUTh KapThl B PACKIANKY, HYKHO PaCIHIMPUTH
kiacc Card, moaroToBuB ero Jisi ucnoJib3oBanusi B urpe Prospector. Tak
kak kiaccel Card u Deck mpoekTupoBaiich ¢ BO3MOKHOCTBIO TIOBTOPHOTO
UCTIOJIb30BAHMS B JPYTHX KapTOUHBIX UTPaxX, BMECTO M3MEHEHHUS CamMoro
kiacca Card coznanum kiace CardProspector, Hacnenyromuii Card.

1. Co3nalite B manke  Scripts HOBbIU clieHapuii Ha C# ¢ UMeHeM
CardProspector u BBeIUTE CJIEAYIONIUN KO/

using System.Collections;

using System.Collections.Generic;

using UnityEngine;

// Tlepeuuncienue, Onpeaessonee THIl IEPEeMEHHON, KOTOpast MOKET
PUHUMATD

// HECKOJIBKO MpEeIONpeAeIICHHbIX 3HaY€HUI

public enum eCardstate {

drawpile, tableau, target, discard }

public class CardProspector : Card {

// CardProspector nomxken pacmupsats Card

[Header(”’Set Dynamically: CardProspector”)]

// ' Tak ucnonb3yetcs nepeurcienne eCardState

public eCardState state = eCardState.drawpile;
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// ' hiddenBy - cnucok npyrux kapTt, HE MO3BOJISIOLINX NMEPEBEPHYThH
3Ty JIUIIOM BBEPX

public List<CardProspector> hiddenBy =

new List<CardProspector>();

// TayoutlD ompenensieT asist 3Toi KapThl Psl B pacKiIaake

public int layoutID;

// Kmacc SlotDef xpanut wundopmaruio u3 3jemeHta <slot> B
LayoutXML

public SlotDef slotDef; }

Teneps, onpeaenuB NOAKIACC, HYKHO H3MEHHUTH THIT KapT B KOJIOJIE
¢ Cards na CardProspectors.

2. Jlns aToro mo6aBbTe CIEAYIONUI KO B Kiace Prospector:

public class Prospector : MonoBehaviour {

void Awake() { ... }

[Header("Set Dynamically”)]

public Deck deck;

public Layout layout;

public List<CardProspector> drawPile;

void Start () {

layout = GetComponent<Layout>(); // [lonmyunts komnoneHT Layout

layout.ReadLayout(layoutXML.text); // Ilepenatb emy coziepkumoe

LayoutXML drawpile = ConvertListCardsToListCardProspectors(
deck.cards );

}

List<CardProspector> ConvertListCardsToListCardProspectors(

List<Card> 1CD) { List<CardProspector> 1CP = new
List<CardProspector>();

CardProspector tCP;

foreach( Card tCD in 1CD ) {

tCP = tCD as CardProspector; // a

1CP.Add( tCP ); } return( 1CP ); }

b

3. Coxpanute Bce ciieHapuu B MonoDevelop u Bepuutecs B Unity.

4. 3amyctute Urpy u mocMoTpute Ha moiie drawPile kommoHeHTa
Prospector (Script) rimaBuoit kamepsl MainCamera B manenu Inspector
(Mucnekrop).

5. UToObl IPOBEPHYTH ATOT TPIOK, BeIOepuTe 1m1adioH PrefabCard B
nanenu Project (IlpoekT), mociie 4ero oH MOSIBUTCSA B MHCIIEKTOPE C KOM-
noHentoM Card (Script).
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6. lllenkuure Ha kHonke Add Component (/Io6aBUTh KOMIIOHEHT) U
B OTKpBIBIIEMCSI MEHIO BbiOepute myHKT Scripts > CardProspector (Cuena-
puu >  CardProspector). 3Oto JneiicTBUe  J100aBUT  KOMIOHEHT
CardProspector (Script) B ma6mnon PrefabCard.

7. UtoObl ynanuTh HeHYKHbIH koMmmoHeHT Card (Script), meaKHuTe
Ha KHOIIKE C U300pakeHUEM IIECTEPEHKH B MPABOM BEPXHEM YIUIy B pas-
nene Card (Script) ¥ B OTKPBIBAIOIIEMCSI MEHIO BHIOEPUTE YIATUTh KOMITO-
HEHT

8. Bribepure MainCamera B uepapxuu U 3alyCTUTE CIIEHY; BbI
yBUaUTE, 4TO Tenepb BMecTo null Bce anementsl B drawPile xpansaT ccpli-
k1 Ha sk3eMIuisapel CardProspector.

9. Coxpanute cueHy. Bol 3HaeTe npasuia.

To3uyuonuposanue xapm 8 packiaoke

Tenepsr y Hac eCcTh BCE YTO HYXXKHO, U MBI MOKEM JTI00aBUTH B KJIacc
Prospector ko1, KOTOpbIN (DaKTUUECKU CO3/IA€T PACKIAJIKY KapT B UTPE:

public class Prospector : MonoBehaviour {

static public Prospector S;

[Header("Set in Inspector")]

public TextAsset deckXML;

public TextAsset layoutXML;

public float xOffset = 3;

public float yOffset = -2.5f;

public Vector3 layoutcenter;

[Header("Set Dynamically")]

public Deck deck;

public Layout layout;

public List<CardProspector> drawPile;

public Transform layoutAnchor;

public CardProspector target;

public List<CardProspector> tableau;

public List<CardProspector> discardPile;

void Start () {

drawPile = ConvertListCardsToListCardProspectors( deck.cards );

LayoutGame();

List<CardProspector>

ConvertListCardsToListCardProspectors(List<Card> 1CD) {

// ®@ynkuust Draw cHuMaeT ofHy Kapty ¢ BepunHbl drawPile u Bo3-
BpalllaeT ee
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CardProspector Draw() {

CardProspector cd = drawPile[0]; // Cuars 0-to kapty CardProspec-
tor

drawPile.RemoveAt(0);

/'Y mamute n3 Listo drawPile

return(cd); // 1 BepuyTh ee LayoutGameQ pasmeniaer kapThl B Ha-
YaJbHOU packiiajike - "maxre"

void LayoutGameQ {

// Co3nath MyCTOM UTPOBOM OOBEKT} KOTOPBIN OYJIET CIyXHUTh IICH-
TPOM PaCKIIaIKU

if (layoutAnchor == null) {

GameObject tGO = new GameObject("-LayoutAnchor");

// Co3naTh mycTOM UTPOBOM 00BEKT ¢ uMeHeM -LayoutAnchor B ue-
papxuu

layoutAnchor = tGO.transform; // Ilosy4uTh €ro KOMIIOHEHT
Transform

layoutAnchor.transform.position = layoutcenter; // Ilomectutrp B
LEHTp }

CardProspector cp;

// Pa3noxXuTh KapThl

foreach (SlotDef tSD in layout.slotDefs) {

// BemmosmHUTE 00X0/1 Bcex onpenenenuii SlotDef B layout.slotDefs

cp = Draw(); // BpiOpats mnepBylo KapTy (CBEpXy) U3 CTONKH
drawPile

cp.faceup = tSD.faceUp; // YcranoButh ee nmpuszHak faceup B coot-
BETCTBUU ¢ onpeneneHuem B SlotDef

cp.transform.parent = layoutAnchor; // Haznauute layoutAnchor ee
poauTtenem

// Orta  omepamus ~ 3aMEHUT  MPEIBIAYLIETO  POJAMUTENA:
deck.deckAnchor, kotopsiii

// mocne 3amycka urpsl oToOpaxaercsi B uepapxuu ¢ umeiem _Deck.

cp.transform.localPosition = new Vector3(

layout.multiplier.x * tSD.x,

layout.multiplier.y * tSD.y,

-tSD.layerlD );

// ' YcranoBuTh localPosition kapThl B COOTBETCTBUHU C OIPECICHUEM
B SlotDef

cp.layoutID = tSD.id;

cp.slotDef = tSD;
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// KapTel CardProspector B OCHOBHOM packJiaJIke UMEIOT COCTOSIHUE

// Cardstate.tableau cp.state = eCardstate.tableau;

tableau.Add(cp); // lo6aBuTh kapTy B criucok tableau } } }

Coxpannte creHapuii u BepHutech B Unity. 3amyCTUTe UTPY, U BBI
YBUJIUTE, YTO KapThl JACHUCTBUTEIBHO PA3MECTWINCh B PACKIIAJIKE, MPEJ-
CTaBIIAIONICH IaxTy, KoTopas omucaHa B ¢aitie LayoutXML.xml, npu
TOM KapThl B BEpPXHEM psly MPaBUIBLHO OTOOpakaroTCs JIMLIEBOM CTOPO-
HOW BBEPX, & OCTAJbHBIE — JIULIEBOU CTOPOHOU BHU3.

Peanuzayus noeuxu uepwi

[Ipexne yeMm HauaTh IBUTaTh KapThl, OMPEACIAM, YTO MOXKET MPOUC-
XOIUTh B UTpE:

A. Eciu nieneBast kapta 3aMmeniaercs JIro00oH Ipyrom KapTou, mpex-
HsiA LIeJIeBas KapTa NepeMeNaeTcsi B CTONKY COPOIIEHHBIX KapT.

B. BepxHioio kapTy B CTONKE CBOOOJHBIX KapT MOXXHO OTKPBITh U
CHeNaTh LEJIEBOM.

C. OTKpBITYIO KapTy B OCHOBHOW PAaCKJIAJKe, KOTOpas HA €IUHUILY
CTapIIe WIX MJIAJIIE [EJIEBOM, MOKHO CAEIATh HOBOM LIEJIIEBOM KApTOU.

D. Ecnu kapra, niexxamas JIMEBOW CTOPOHOM BHU3, HE IIEPEKPHIBACT-
Csl IPYTUMH KapTaMuy, OHA IOBOPAYMBAECTCS JIMLIEBOM CTOPOHOU BBEPX.

E. Urpa 3aBepiaercs, koraa youpaercst MOCIeIHssl KapTa U3 OCHOB-
HOM packiazku (mobeaa) Wiy OMyCTOIIAETCS CTOMKa CBOOOJIHBIX KapT U
HET BO3MOXHBIX XOJI0B (ITPOUTPHIII).

ITynktsl B 1 C B 3TOM CHIUCKE CBSI3aHBI C aKTUBHBIMU JAEHCTBUSIMU —
nepeMeneHueM KapT urpokoM. A nmyHktsel A, D u E onpenensitor naccus-
HbIE COOBITHSI, TPOUCXOJIAIINE B pe3yiabTaTe AeicTBuid B myHkTax B u C.

Jobasnenue 6 kapmul peakyuu Ha WeI4OK MbILUU

[TockonbKy BCE aKTUBHBIE NEUCTBUS MWHULUHUPYIOTCS MIECITYKOM MbI-
M Ha KapTe, MEPBBIM JEJIOM J100aBUM BO3MOXHOCTh pearupoBaTh Ha
HIETYOK.

1. Peaknusi kapT Ha MIETYOK MBIIIKM HEOOXOaMMa B JIFOOON KapTOU-
HOU Urpe, MO3TOMY JJ0OaBUM CIIEAYIOIIUN MeTO/1 B KoHell kitacca Card:

public class Card : MonoBehaviour {

public bool faceUp {

get { ..}

set {...}}

virtual public void OnMouseUpAsButton() {
print (name); // I1o men4Kky 3Ta CTpOKa BHIBEAET UMSI KapThI |
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;

Ecam Teneps 3anmyCcTUTH CIIEHY U MIETKHYTHh HA KaKOH-HUOYIb KapTe,
B KOHCOJIU TIOSIBUTCS €€ UM3I.

2. OnHako B urpe Prospector mea4ok Ha KapTe JOHKEH BBIMOIHATH
He4To Oojbliee, modToMy Ao0aBUM B Konell kiacca CardProspector cie-
YR METOJ:

public class CardProspector : Card {

// CardProspector nomxeH pacmupsats Card

/" Knacc SlotDef xpanut unHbopMmamuio u3 sjeMeHTa <slot> B
LayoutXML

public SlotDef slotDef;

// OnpeaensieT peakiuo KapT Ha METI0K MBIIITH

override public void OnMouseUpAsButton() {

// BezBath MeTo CardClicked o0bekTa-oauHOYKH

Prospector Prospector.S.CardClicked(this);

// a Tak»e BEpCHIO 3TOro MeTo1a B 06a3oBoM kiacce (Card.cs)

base.OnMouseUpAsButton(); }

b

3. JlomoaHUTENbHO MBI JOJDKHBI JI00AaBHThH B ClieHapuii Prospector
Metosr CardClicked, HO cHavana HammIIEeM HECKOJIBKO BCIIOMOTaTEJIbHBIX
dbyukuii.  JlobaBbTe B KOHell  Kjacca  Prospector  MeTOmbI
MoveToDiscard(), MoveToTargetQ u UpdateDrawPile().

public class Prospector : MonoBehaviour {

void MoveToDiscard(CardProspector cd)

// 'YcTaHOBUTH cOCTOsIHUE KapThl Kak discard (cOpoieHa)
cd.state = eCardstate.discard;

discardPile.Add(cd);

// JoOaBUTH €€ B CITHMCOK

discardPile cd.transform.parent = layoutAnchor;

// OO6HOBUTH 3HaUeHue transform.parent

// TlepeMecTUTh 3Ty KapTy B MO3UIIUIO CTONKU COPOIIEHHBIX KapT
cd.transform.localPosition = new Vector3(
layout.multiplier.x * layout.discardPile.x,
layout.multiplier.y * layout.discardPile.y,
-layout.discardPile.layerID+0.5f );

cd.faceUp = true;

// TloMecTUTh MOBEPX CTOINKH ISl COPTUPOBKH IO TITyOUHE
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cd.SetSortingLayerName(layout.discardPile.layerName);

cd.SetSortOrder(-100+discardPile.Count);

j

// lenaet kapTy cd HOBOM HENEeBOM KapTon

void MoveToTarget(CardProspector cd) {

// Ecnu 1ieneBas KapTa CYIIECTBYET, INEPEMECTHTh €€ B CTOIKY
COpOIIICHHBIX KapT

if (target !=null) MoveToDiscard(target);

target = cd;

// cd - HOBas 1eneBas KapTa

cd.state = eCardState.target;

cd.transform.parent = layoutAnchor;

// TlepeMeCTHTh Ha MECTO JIJIS 11eJIEBON KapThI

cd.transform.localPosition = new Vector3(

layout.multiplier.x * layout.discardPile.x,

layout.multiplier.y * layout.discardPile.y,

-layout.discardPile.layerlD );

cd.faceUp = true; // [loBepHYTh JTHUIIEBO CTOPOHOU BBEPX

// HacTpouTh COPTUPOBKY IO TITyOHHE

cd.SetSortingLayerName(layout.discardPile.layerName);

cd.SetSortOrder(0);

)

// PackyiaipIBa€T CTONKY CBOOOJHBIX KapT, 4YTOOBI OBLIO BHUHO,
CKOJIBKO KapT OCTaJIOCh

void UpdateDrawPile() {

CardProspector cd;

// BeimomauTh 00X01 Bcex kapT B drawPile

for (int 1=0; icdrawPile.Count; 1++) {

cd = drawPile[1];

cd.transform.parent = layoutAnchor;

// Pacionoxuts ¢ yuetom cmenieHus layout.drawPile.stagger

Vector2 dpStagger = layout.drawPile.stagger;

cd.transform.localPosition = new Vector3(

layout.multiplier.x * (layout.drawPile.x + i*dpStagger.x),

layout.multiplier.y * (layout.drawPile.y + 1*dpStagger.y),

-layout.drawPile.layerID+0.1f*1 );

cd.faceUp = false;

// TIOBEPHYTH JIMLIEBOI CTOPOHOU BHU3
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cd.state = eCardState.drawpile;

// HacTpOUTh COPTUPOBKY IO TIIyOUHE

cd.SetSort 1 ng L aye rName(layout.d rawP ile.laye rName);

cd.SetSortOrde r(-10* 1);

b

4. JloGaBbTe crenyromuii koj B koHel Prospector. LayoutGameQ,
4TOOBI HAPUCOBATHh HAYAIBHYIO IIEJIEBYIO KAPTYy U Pa3I0KUTh CTOMKY CBO-
0omHBIX KapT. B aToM nmcTHrHTE, B KOHIE Kiiacca Prospector, Takke ompe-
neneHa HadanbHas Bepcusa meroga CardClicked() nns oOpaboTku 1mIeTuKoB
MbIIM Ha Bcex kaprax CardProspector.

public class Prospector : MonoBehaviour {

// LayoutGame() pa3meiaer KapThl B HAYaJIbHOU pacKiIaake - "max-
Te"

void LayoutGameQ {

foreach (SlotDef tSD in layout.slotDefs) {

tableau.Add(cp); // lo6aBuTh KapTy B cliucok tableau

)

// BpiOpaTh HaYaJIbHYIO LEIEBYIO KAPTy

MoveToTarget(Draw ());

// Pa3noKuTh CTOMKY CBOOOJHBIX KapT

UpdateDrawPile();

)

// TlepemeniaeT TEKYIIyIO IEIEBYIO KapTy B CTOIKY COpOIIEHHBIX
kapt void MoveToDiscard(CardProspector cd) { ... }

void MoveToTarget(CardProspector cd) { ... }

void UpdateDrawPileQ { ... }

// CardClicked BBI3BIBa€TCS B OTBET Ha IMIETYOK Ha 000 KapTe

public void CardClicked(CardProspector cd) {

// Peakuius onpeaeisieTcsi COCTOSSHUEM KapThl

switch (cd.state) {

case eCardState.target: // lllenyok Ha 1e€BOI KapTe UTHOPUPYETCS

break;

case eCardState.drawpile:

// lllemuok Ha 110001 KapTe B CTOMKE CBOOOAHBIX KapT MPUBOIUT

// K cMeHe TeJIEBON KapThI

MoveToDiscard(target);

// TlepemecTuTs 11e1eBYI0 KapTy B discardpile

MoveToTarget(Draw());

// TlepeMecTUTh BEPXHIOIO CBOOOJHYIO KapTy Ha MECTO LIEJIEBOM
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UpdateDrawPileQ; // IToBTOpHO pa3i0KHUTh CTONKY CBOOOHBIX KapT
break;
case eCardState.tableau: // Jns kapThl B OCHOBHOM paCKJIaJKe MPO-

BepsIETCS BO3MOXKHOCTD // €€ MepeMEIeHHs Ha MECTO 11€JIeBOM

break;

5. Coxpanute Bce cuieHapuu B MonoDevelop, Bepautecs B Unity u
3aITyCTUTE CLECHY

Tenepb Bbl CMOXKETE MICJKHYTh Ha CTOMKE CBOOOJIHBIX KapT (B mpa-
BOM BEPXHEM YTIIy 3KpaHa), YTOOBI BHITSIHYTh HOBYIO IIEJIEBYIO KAPTy

IIposepka xapm u3z 0CHOBHOU PACKIAOKU

YToOBI MOKHO OBLIO TIEPEMECTUTh BHIOPAHHYIO KapTy M3 OCHOBHOMU
pacKIaJKu, MBI JIOJDKHBI YOSIWTHCS, YTO OHA Ha OJHY CTYIEHb CTapIle
WIM MITQJIIe IefieBoid (KOHEYHO Ke, C YU4eTOM ITMKIMYECKOro TepeHoca
CTapILIMHCTBA TY3/KOPOJIb).

1. Jlo6aBsTe B Meton CardClicked() kmacca Prospector ciemyromue
CTPOKH:

public class Prospector : MonoBehaviour {

// CardClicked BbI3pIBaeTCSI B OTBET Ha MIEITYOK HA 000 KapTe

public void CardClicked(CardProspector cd) {

// Peakiusi onpeensieTcsi COCTOSIHUEM KapThI

switch (cd.state) {

case eCardstate.tableau: // JIyis1 kKapThl B OCHOBHOM pacKJiaJKe IpoBe-
psieTCsS BO3MOXKHOCTD

// ee TmepeMeIIeHusl Ha MeCTO I1IeJIEBOU

bool validMatch = true;

if (Icd.faceUp) {

// KapTa, moBepHyTasl JTUIIEBON CTOPOHON BHHU3, HE MOXKET TIepeMe-
aThCs

validMatch = false; 1

if ('AdjacentRank(cd, target)) {

// Ecnu mipaBujIo CTaplUIMHCTBA HE COOII0AaeTCs,

// KapTa He MOXET TEPEeMEIIAThCS

validMatch = false; }

if (!validMatch) return;

// BBIWTH, €clTi KapTa HE MOXKET MepeMeIaThCsl

// Mb1 okazanuch 3aech: Ypa! KapTy MOKHO epeMecTUTb,

tableau.Remove(cd);
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//'Y nanuth U3 cnucka tableau

MoveToTarget(cd); // Cnenatb 3Ty KapTy 1€JI€BOI
break;

g

// Bo3Bpariaer true, eciiu JIB€ KapThl COOTBETCTBYIOT MpaBUILy CTap-

ITMHCTBA

// (C y4eToM HMKIMYECKOTO MEPEeHOCca CTAPIIMHCTBA MEXAY Ty30M U

KOpOJIEM)

public bool AdjacentRank(CardProspector c0, CardProspector cl) {
// Ecniu mo0asi U3 KapT MOBEPHYTA JIUIIEBON CTOPOHOU BHU3, IPABUIIO

CTapIIMHCTBA HE COOTFOIaeTCs.

TC

29

if (!c0.faceUp || Icl.faceUp) return(false);

if (Mathf.Abs(c0.rank - cl.rank) == 1) {

return(true); }

// Ecnu ojiHa KapTa - Ty3, a ipyrasi - KOpoJib, PaBUJIO CTapIIMHCTBA
// cobmomaeTcs

if (cO.rank == 1 && cl.rank == 13) return(true);

if (cO.rank == 13 && cl.rank == 1) return(true);

// Nnaue BepHyTH false return(false);

g

2. Coxpanwute cuieHapuii B MonoDevelop u Bepuutecs B Unity.

3. s aToro no6aBwTe B Kilace Prospector cienyromuii Ko:

public class Prospector : MonoBehaviour {

// LayoutGame() pa3Mmelniiaer kKapThl B HaYaIbHON pacKiIajke - "max-

void LayoutGame() {

CardProspector cp;

// Pa3noxuTh KapThl

foreach (SlotDef tSD in layout.slotDefs) {
tableau.Add(cp); // lo6aBuTh KapTy B criucok tableau

j

// HacTpOUTh CIIUCKHU KapT, MEMIAIOIIUX [TEPEBEPHYTH JAHHYIO
foreach (CardProspector tCP in tableau) {

foreach( int hid in tCP.slotDef.hiddenBy ) {

cp = FindCardByLayoutlD(hid);

tCP.hiddenBy.Add(cp); } }

// BeiOpaTh HaYaIbHYIO LEIEBYIO KApTy

MoveToTarget(Draw ());
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// Pa3nouTh CTONKY CBOOOJHBIX KapT

UpdateDrawPile();

)

foreach (CardProspector tCP in tableau) {

// Tlonck mo BceM KapTaM B criucke tableau

if (tCP.layoutID == layoutID) {

// Ecnii HOMEDp ¢I0Ta KapThl COBIAJAET C UCKOMBIM, BEPHYThH €€
return( tCP ); } } // Ecniu Hudero He HaiifieHo, BepHyTh null return(

null );

}

// TloBopauuBaeT KapThl B OCHOBHOM pacKJIaJKe JIUIIEBOW CTOPOHOM

BBCPX WJIN BHHU3

KapT

void SetTableauFaces() {

foreach( CardProspector cd in tableau ) {

bool faceUp = true;

// TIpeanonoxKuTh, 4TO KapTa JOJKHA OBITh

// mOBEpHYTa JIMIIEBOW CTOPOHOM BBEPX

foreach( CardProspector cover in cd.hiddenBy ) {

// Ecnu nro6ast u3 KapT, MepeKPhIBAIOIINX TEKYIYI0, TPUCYTCTBYET
// B OCHOBHOM pacKiaaKe

if (cover.state == eCardState.tableau) {

faceUp = false;

// TOBEPHYTH JIMIIEBOM CTOPOHOU BHU3 | }

cd.faceUp = faceUp;

// TloBepHYTh KapTy TaK WJIN UHAYE } }

// TlepemeniaeT TEKYLIyIO IEIEBYIO KapTy B CTOINKY COPOIIEHHBIX

void MoveToDiscard(CardProspector cd) { ... }

// lenaet kapTy cd HOBOM 1eJI€BOM KapTon
oid MoveToTarget(CardProspector cd) { ... }

// PackiiaibIBa€T CTONKY CBOOOJHBIX KapT, 4YTOOBI OBUIO BHUHO,

CKOJIbKO KapT OCTaJIOCh

void UpdateDrawPileQ (...)

// CardClicked BbI3bIBaETCSI B OTBET Ha MIETYOK HA JII00O0H KapTe
public void CardClicked(CardProspector cd) {

// Peakiusi onpeaensieTcsi COCTOSIHUEM KapThI

switch (cd.state) {

case eCardState.tableau:
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// M1 okazanuch 3aech: Ypa! KapTy MOXKHO epeMecTUTb,

tableau.Remove(cd); // Y nanute u3 cnucka tableau

MoveToTarget(cd); // Cnenats 3Ty KapTy 1€JI€BOI

SetTableauFacesQ; // [loBepHyTh KapThl B OCHOBHOW packiaike //
JIMLIEBOW CTOPOHOW BHH3 WJIM BBEPX

break;

It

// Bo3BpalaeT true, eciii JIB€ KapThl COOTBETCTBYIOT MPaBUIIy CTap-
MIMHCTBA // (C y4EeTOM IUKIWYECKOTO MEPEHOCA CTAPIIMHCTBA MEXITY TY-
3oM u koponem) public bool AdjacentRank(CardProspector cO0,
CardProspector cl) { }

Teneps, cOXpaHuB ClieHApUU M BepHYBIIHCH B Unity, BBl CMOXETE
ChITpaTh MOJHOIEHHBIN payH!

1.5 Co3nanmne npocToii MTPHI B CJ10BA

IIpomomun 5 : Word Game

O0 urpe Word Game

OT10 KiIaccuueckas (opma Urphl B ciioBa. B dncie koMmepueckux
BepcHil ATOM HWIpbl MOkHO Ha3Bath Word Whomp cryamm Pogo.com,
Jumbline 2 cryauu Branium, Pressed for Words ctyauun Words and Maps
U MHoTHe Jipyrue. Urpoky mnpejuiaraercs nepeMenianibiii Habop OykB, U3
KOTOPBIX MOKHO COCTABUTh HE MEHEE OJTHOTO CJIOBA ONPEACICHHON JITTUHBI
(0ObIYHO 1IECTh OYKB), U OH JIOJKEH HAWTHU BCE CJIOBA, KOTOPHIE MOKHO
co3JaTh NEPECTAHOBKOM OYKB.

Ilapcune cnucka cnos

OTa urpa ucrnoyib3yeT BUAOU3IMEHEHHbIN cucoK ciioB 20f12inf, co3-
naHHbIA AnanoM bunom. beut u3mener cnucok, nmpeodpazoBaB Bce OYKBBI
B BEPXHHUU PETUCTP M 3aMEHHUB 3aKIIOUNTEIbHBIE CHMBOJBI CTPOK \T\IT
(BO3BpaT KapeTKH M MEPEHOC CTPOKH, KOTOPBIE CTAHIAPTHO MCIIOIb3YIOTCS
B TEKCTOBBIX (paiinax B omnepanroHHoi cuctemMe Windows) Ha \ni (eAMHCT-
BEHHBI CHUMBOJI MEPEBOJIa CTPOKH, CTAHAAPTHO HCIIOIB3YCMBIH B TEKCTO-
BbIX (paitmax B macOS).

B Takmx wurpax, kak Scrabble unu Letterpress, urpok mosy4aer Ha-
O0op MIUTOK ¢ OyKBaMU U MOXKET BBIOMpATh, KAKUE CIIOBA 3aIlMCaTh, HC-
10JIb3Ysl ATH OyKkBBI. HO B 3TOI UTpe B 3aUeT UTPOKY HUIYT TOJIBKO CJIOBA,
MPHUCYTCTBYIOIIUE B CITHUCKE.
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1. Co3nmaiite B manke Scripts HOBBIM clieHapuii Ha C# ¢ UMeHEM
WordList 1 BBenuTe ciaeayronui Koi:

using System.Collections;

using System.Collections.Generic;

using UnityEngine;

public class WordList : MonoBehaviour {

private static WordList S;

[Header(’’Set in Inspector")]

public TextAsset wordListText;

public int numToParseBeforeYield = 10000;

public int wordLengthMin = 3;

public int wordLengthMax = 7,

[Header("Set Dynamically’*)]

public int currLine = 0;

public int totalLines;

public int longWordCount;

public int wordcount;

// CKpbITBIE TIOJISI

private stringf] lines;

private List<string> longWords;

private List<string> words;

void Awake() {

S = this; // IlonroroBka o0bekTa-oauHouku WordList }

void Start () {

lines = wordListText.text.Split("\n');

totalLines = lines.Length;

Startcoroutine( ParseLines() );

b

public IEnumerator ParseLines(){

string word;

// UHATIMaMA3upOBaTh CITUCOK ISl XpaHESHUsI IITHHHEUIITNX CJIOB

// U3 yucaa AOMyCTUMBIX

longWords = new List<string»();

words = new List<string»();

for (currLine = 0; currLine < totalLines; currLine++) {

word = linesfcurrLine];

// ' Ecnu nnvHa cinoBa papHa wordLengthMax...

if (word.Length == wordLengthMax) {

longWords.Add(word); // ...coxpanuts ero B longWords }
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// Eciu nnuHa cinoBa mexay wordLengthMin u wordLengthMax...
if ( word.Length>=wordLengthMin &&

word.Length<=wordLengthMax ) {

pa

words.Add(word); // ...100aBUTH €T0 B CIIUCOK JIOMyCTUMBIX CJIOB }

// OnipenenuTs, He Topa JIM ClIeNaTh IePEPHIB

if (currLine % numToParseBeforeYield == 0) {

// TlomcuuTaTh CIIOBA B KaXKIOM CITMCKE, YTOOBI ITOKA3aTh,

// KaKk MpOTeKaeT MPOoIEecC aHaIN3a

longWordCount = longWords.Count; wordCount = words.Count;

// TIprOCTaHOBUTH BBITIOJIHEHWE COMPOTPAMMBI J0 CIEAYIONIETO Ka-

yield return null;

// UacTpykuus yield nprocTaHOBUT BBIMOJHEHUE 3TOTO METO/Ia,
// macT BO3MOYKHOCTH BBIITOJIHUTHCS IPYTOMY KOAY U BO30OHOBUT
// BBIIIOJIHEHUE COMTPOTPAMMBbI C 3TOM TOYKH, HAYaB CIEAYIOUTYIO
// uteparuto mukia for.

h

+ longWordCount = longWords.Count;

wordCount = words.Count;

)

// DT METO/IBI TIO3BOJISAIOT IPYTUM KJlaccam

// obGpamaThcs K CKPBITHIM MOJIsIM List<stringy // ]

static public List<stringy GET WORDS() {

return( S.words ); }

static public string GET WORD(int ndx) {

return( S.words[ndx] ); }

static public List<stringy GET LONG_ WORDS() {

return( S.longWords ); }

static public string GET _LONG_WORD(int ndx) {

return( S.longWords[ndx] );

static public int WORD_COUNT {

get { return S.wordCount; } }

static public int LONG_WORD COUNT {

get { return S.longWordCount; } }

static public int NUM_TO PARSE BEFORE YIELD {

get { return S.numToParseBeforeYield; } }

static public int WORD LENGTH_MIN {

get { return S.wordLengthMin; } }

static public int WORD LENGTH MAX {
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get { return S.wordLengthMax; } }

b

2. CoxpanuTe cueHapuii u Bepaurech B Unity.

3. Tlomxmroumte cuenapuii WordList k T7IaBHOM  Kamepe
_MainCamera.

4. Boibepute MainCamera B U€papXuu U B UHCIIEKTOPE MIPUCBOITE
nepemenHoit wordListText kommonenta WordList (Script) cceuiky Ha
¢aiin 20f12inf, koTopsklil Bel Halinere B nanke Resources B manenu Project
(ITpoexr).

5. lllenkuute Ha kHOMKE Play (Mrpats).

Bel yBumuTe, Kak HAYHYT YBEJIMYMBATHCS 3HaUYeHMs currLine,
longWordCount u wordCount ¢ marom 10 000.

Hacmpouxa uepwi

Hama cnenyromias uens — onpenenuts kiiacc WordGame, KOTOpBIit
OyIeT ynmpaBisTh MUTPOM, HO TIEPEa 3THM MBI JOJDKHBI BHECTH HECKOJIBKO
u3meHennit B WordList. Bo-niepBbIx, nepeHeceM 3amycK aHajiu3a CIUCKa
cioB u3 Metona Start() B metos Init(), KOTOPBINM OyJI€T BHI3BIBATHCS JPYTUM
kiaccoMm. Bo-BTopsix, ciieHapuidi WordList goikeH yBeIOMUTH Oy Tyl
cuenapuit WordGame, korja 3aKOHYUT aHajIu3 CJIOB. [ 3TOrO opranu-
3yeM oTnpaBky coobmeHus n3 WordList o0bekTy MainCamera ¢ UCITOb-
3oBanueM Metona SendMessage(). Kak cuenapuit WordGame Oyaer uH-
TEPIPETUPOBATH 3TO COOOIIEHUE, BBl YBUAUTE UyTh MO3XKE.

1. U3smenute ums metona void Start() B cuenapum WordList Ha
public void Init() u no6aBbTE CIEaYIONINE CTPOKH,

public class WordList : MonoBehaviour {

public void Init () { // OT1a crpoka 3amenuna "void Start()"

lines = wordListText.text.Split("\n');

totalLines = lines.Length;

StartCoroutine( ParseLines() );

static public void INIT () { //

S.Init(); }

// Bce comporpamMMbl Bo3BpaliiatoT 3HaueHue Tuma [IEnumerator.

public IEnumerator ParseLines() {

for (currLine = 0; currLine < totalLines; currLine++) {

} longWordCount = longWords.Count;

wordCount = words.Count;

// Tlocnate urpoBoMy 00bekTy gameObject cooliieHne 006 oKoHYa-
HUUW aHaJIu3a

gameObject.SendMessage("WordListParseComplete");
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;

// 9T METOJIbI TO3BOJIAIOT JPYTUM KJIaccam
// oGpamaThcst K CKpbITHIM MOJsiM List<string> s
tatic public List<string> GET WORDS() { ... }

}

2. Co3paiite B manke _Scripts cuenapuit Ha C# ¢ umenem WordGame
u noakarounte ero k MainCamera. Brenure cieayromuii Koji, 4ToObI
BOCIIOJIP30BATHCS  M3MEHEHHSMH, TOJBKO UYTO TIPOU3BEIECHHBIMH B
WordList:

using System.Ling; // Mb1 6yaem ucrnoias3oBath LINQ

public enum GameMode {

preGame., // Ilepea HagaoM UTpbI

makeLevel, / Co3naercsa otnensubiii WordLevel

levelPrep, // Co3naeTcst ypoBeHb ¢ BU3YAJIbHBIM MPEICTaBICHUEM

inLevel // YpoBeHs 3anyiiieH

b

public class WordGame : MonoBehaviour {

static public WordGame S; // OnuHouKa

[Header("Set Dynamically")]

public GameMode mode = GameMode.preGame;

void Awake() {

S = this; / 3anucarb cChUIKY Ha OOBEKT-OJJUHOUKY }

void Start () {

mode = GameMode.loading;

// Be3Bath crarudeckuid metos INIT() kmacca WordList

WordList.INIT(); }

// BeizpiBaeTcst MeTogoMm SendMessage() nz WordList

public void WordListParseComplete() {

mode = GameMode.makeLevel; }

}

3. Breibepure MainCamera B nanenu Hierarchy (Mepapxus) u pac-
KpoiTe conaepxkumoe kommnoHeHTa WordGame (Script) B HHCHIEKTOpE.
[llenkuure Ha kHOomke Play (Mrpath), m BBl yBHAWTE, KaK 3HAYCHHE
preGame B mosie mode cMeHuTcs Ha loading.

Co3zoanue yposus ¢ nomowwto kracca WordLevel

Tenepy mpunuia mopa Ha ocHoBe cioB W3 WordList co3gaTe ypo-
BeHb. Kitacc WordLevel Oyner Bkiro4aTh:

— JITMHHOE CII0BO, HA KOTOPOM OCHOBBIBACTCS YPOBEHD.
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— Munexc saToro cinoBa B maccuBe longWords kitacca WordList.

— HomMmep ypoBHas B int levelNum.

— CnoBaps Dictionaryc, ¢ CHMBOJIaMU B CJIOBE M KOJTUYECTBOM pa3 UX
ucrnonb3oBanus. CroBapu sBIstOTCS dacThio System. Collections. Generic
BMECTE CO CITMCKaMH.

— Crucok List 0 Bcex ApyTrux cioB, KOTOPbIE MOKHO C(hOpMHUPOBATH
U3 CHMBOJIOB B CIIOBape, OMMCAHHOM B TIPEIBIAYIIEM ITYHKTE.

CnoBaps Dictionaryc — 3To 0000IIEHHBIN TUIT KOJUICKIIUN, XPaHSILIEH
MHOJKECTBO Map KItou-3HaueHue. Ha KaxxaoMm ypoBHE CO3[aeTcsi CIoBapb
Dictionaryc, ¢ CHMBOJBHBIMHU KJITIOUYaMH U I[€JI0YNCIECHHBIMU 3HAYEHUSIMH,
COOTBETCTBYIOIIMMHU KOJIMYECTBY Pa3 MUCIOJIb30BAHUS CUMBOJIA B IJTMHHOM
CJIOBE.

Kinacc Word Level umeer takke aBa y10OHBIX CTATHYECKUX METO/A:

— MakeCharDict(): Ha OCHOBE MOJY4YEHHON CTPOKH 3amoJIHSIET CIIO-
Bapsb charDict.

— CheckWordInLevel(): npoBepsieT, MOXHO JIU COCTaBUTh 3aJJaHHOE
CJIOBO M3 CUMBOJIOB, UMEKOIIUXCs B ciioBape charDict.

1. Co3nalite B manke  Scripts HOBbIM clieHapuil Ha C# ¢ UMeHEM
WordLevel u BBequTe cienyrommuii koa. O0paTuTte BHUMaHUE, YTO KIJIaccC
WordLevel ne nacnenyer MonoBehaviour, mo3ToMy €ro Heab3si MOIKIIIO-
YUTh HU K KAKOMY HTPOBOMY OOBEKTY B BHJI€ KOMIIOHEHTA CIICHAPHUS U OH
He uMeetr Qynkuuid StartCoroutineQ, SendMessage() 1 MHOTUX IPYTHX,
xapakTepHsbIx st Unity.

[System.Serializable] // Ox3emmusippr WordLevel MmoxxHo npocmar-
pUBaTh/U3MEHSTH B MHCIIEKTOPE

public class WordLevel {// WordLevel HE nacnenyer MonoBehav-
iour

public int levelNum,;

public int longWordIndex;

public string word;

// CnoBapb co BceMH OyKBaMU B CIIOBE

public Dictionary<char,int> charDict;

// Bce ciioBa, KOTOpbIE MOYXKHO COCTaBUTh U3 OykB B charDict p

ublic List<string> subWords;

// Ctatndeckas (PyHKIMA, MOACUYUTHIBAET KOJIUYECTBO BXOXKICHHIA
CHMBOJIOB B CTPOKY M BO3BpaiaeT cioBapb Dictionary<char,int> c¢ 3Toii
uHpopmarmen

static public Dictionary<char,int> MakeCharDict(string w) {

Dictionary<char,int> diet = new Dictionarycchar, int>();
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char c;

if (diet.ContainsKey(c)) {

dict[c]++;

} else {

diet.Add (c,)); }

} return(dict);

)

// CTaTuuecKuil METOI, MPOBEPSET BOZMOKHOCTh COCTABUTh CJIIOBO
// n3 cumBooB B level.charDict
public static bool CheckWordInLevel(string str, WordLevel level) {
Dictionary<char,int> counts = new Dictionaryechar, int>();
for (int i=0; 1<str.Length; i++) {

char ¢ = str[i];

// ' Eciu charDict cogep>XuT CuMBOJI ¢

if (level.charDict.ContainsKey(c)) {

// Eciii counts e11ie He COJIEP>KUT KITH0Ua ¢ CUMBOJIOM C

if (!counts.ContainsKey(c)) {/

/ ...100aBUTh HOBBIN KJIt0U cO 3HaYeHueM 1 counts.Add (c,1);
} else {

// B mpOTUBHOM cliy4ae nMpuOaBUTh | K TeKyIleMy 3HAUCHHUIO
counts[c]++; }

// Ecnu 4uciio BXOXKIACHUH CUMBOJIA C B CTPOKY Str

// IpeBBICUIIO TOCTYNMHOE KoJimyecTBO B level.charDict

if (counts[c] > level.charDict[c]) {

// ... BepHyTb false

return(false); }

} else {

// CumBoI ¢ oTcyTCTBYET B level.word, BepuyTh false
return(false); }

} return(true);

i

2. UtoOw1 3azaerictBoBaTh kiacc WordLevel, BHecuTe cienyromine

n3MeHeHus B crieHapuit WordGame:

public class WordGame : MonoBehaviour {

static public WordGame S; // OnuHouKa

[Header("Set Dynamically")]

public GameMode mode = GameMode.preGame;

public WordLevel currLevel;

public void WordListParseComplete() {
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currLevel = MakeWordLevel();

b

public WordLevel MakeWordLevel(int levelNum = -1) {

//a WordLevel level = new WordLevel();

if (levelNum ==-1) {

// Bb1OpaTh CIy4aHbIN YpOBEHb

levl.longWordlndex=Random.Range(0,WordList. LONG WORD C
OUNT);

} else {

// Koxa B 3Ty BeTKYy OyJeT 100aBJeH Jajiee B 3TOU IjiaBe

} level.levelNum = levelNum;

level.word = WordList. GET LONG_WORD(level.longWordIndex);

level.charDict = WordLevel.MakeCharDict(level.word);

Startcoroutine( FindSubWordsCoroutine(level) );

return( level );

)

// CommporpamMma, OTBICKMBAIOIIIas CJIOBa, KOTOPhIE MOKHO COCTABUTh
Ha 3TOM YPOBHE

public IEnumerator FindSubWordsCoroutine(WordLevel level) {

level.subWords = new List<string>();

string str;

List<string> words = WordList. GET WORDS();

// BeimonHUTh 00X0/1 Bcex ciioB B WordList

for (int i=0; i<WordListt WORD_COUNT; i++) {

str = words|[1];

// 1lpoBepUTh, MOXXHO JH €ro COCTaBUTh M3 CHUMBOJIOB B
level.charDict

if (WordLevel.CheckWordInLevel(str, level)) {

level.subWords.Add(str); }

// TIpMOCTaHOBUTHCS MOCTE aHAM3a 3aJaHHOTO YHUCJa CJIOB B ATOM
Kajipe

if (iIXWordList. NUM-TO PARSE BEFORE YIELD == 0) {

// MPUOCTAHOBUTHCS A0 CIEIYIONIETO Kaapa

yield return null; } }

level.subWords.Sort ();

level.subWords = SortWordsByLength(level.subWords).ToList();

// ComporpamMma 3aBepIiuiia aHallu3, TO3TOMY BBI3bIBAEM

SubWordSearchComplete() SubWordSearchComplete();

j
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public static [Enumerable<string> SortWordsBy-
Length(IEnumerable<string> ws) {

ws = ws.OrderBy(s => s.Length);

return ws; }

public void SubWordSearchComplete() {

mode = GameMode.levelPrep; }

}

3. CoxpaHHTE CLEHY.

Komnonoska sxpana

[Tocne co3manusi MHPOPMAIIMOHHOTO TPEACTaBICHUS YPOBHS MpH-
[IUI0 BpeMsl 3aHIThCSA CO3MaHMEM BH3yaJIbHBIX JJIEMEHTOB Ha DJKpaHe,
MPEACTABISIONINX OOJbIINE IJTUTKU ¢ OYKBaMH, KOTOPbIE MOKHO UCITOJIb-
30BaTh JIsl COCTaBIICHUSI CJIOB, U MaJEHbKHE — JJIsi OTOOPaKEHHUS CaMHX
cioB. CHavana co3naauM madnon PrefabLetter, u3 koToporo 0yayt co3-
JABaThCsI DK3EMIUIIPHI TUTUTOK C OyKBaMuU

Cozoanue PrefabLetter

Brinmonuutre  ciaemayromue  mard, 4TOObl  CO3/aTh  IIA0JIOH
PrefabLetter:

1. B rmaBHOM MeHto BeiOepute myHKT GameObject > 3D Object >
Quad (UrpoBoit 00bexT > 3D o0wvekT > KBasmpart). [lepeumenyiite BHOBb
CO3JIaHHBIM 00BEKT KBajpara B PrefabLetter.

2. B rnaBHOM MeHIO BbIOepuTe MyHKT Assets > Create > Material
(Pecypcer > Co3nate > Marepuan). [laiiTe HOBOMY MaTepuanly uMs
LetterMat u momectute ero B nanky Materials & Textures.

3. Ileperamure LetterMat Ha o0BekT PrefabLetter B uepapxumu.
[enxkaute Ha PrefabLetter u BeiOepute meitaep Unlit > Transparent as
marepuana LetterMat.

4. Beibepute Tekctypy Rounded Rect 256 mis matepuana LetterMat.

5. IBaxasl mienkHuTe Ha PrefabLetter B nepapxuu, u Bbl yBUIUTE B
CIIeHE KBaJIpaT C 3aKPYTICHHBIMH YTIaMHU.

6. llenkHute npaBoit kHonkoil Ha Prefabletter B uepapxuu u B KOH-
TEKCTHOM MeHI0 BbiOepuTe myHKT 3D Object > 3D Text (3D o6bext > 3D
Tekct). B pesynaprare Oyaer co3man urpoBoii 00bekT New Text, BIoKeH-
Hblil B PrefabLetter.

7. U3menute ums oobekta New Text Ha 3D Text (¢ mpoOenom nocie
«3D»).
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8. Beioepure 3D Text B uepapxuu u Hactpoire ero. Eciu Oyksa W
0TOOpa3uTCsa HE B LIEHTPE KBaJpara, 3HAYUT, BBl CIyYaiHO BBEIU CHUMBOJI
taOynsuuu nociie W B nosue Text.

9. Ileperamnute PrefabLetter u3 nepapxuu B namnky -Prefabs B manenu
Project (Ilpoekt) u ymanurte octaBmmiicss sk3eMiuisap PrefabLetter u3 ue-
papxuu. CoxpaHUTE CIICHY.

Cyenapuu Letter

Teneprs co3nanum mis madinona PrefabLetter otnenbHblil clieHapuii
Ha C#, KOTOpBI OyAeT 00CITy>KMBAaTh HACTPOUKH OTOOpPa)KEHHSI CUMBOJIA,
€ro I[BET U MHOTO€ JIPYTOE.

1. Co3naiite B mamke Scripts HOBbIM clieHapuii Ha C# ¢ uMeHeM
Letter u moakirounte ero k PrefabLetter.

2. Otkpoiite cuieHapuii B MonoDevelop u BBeauTe Claeayronnii KOI:

public class Letter : MonoBehaviour {

[Header("Set Dynamically")]

public TextMesh tMesh; // TextMesh oroOGpaxkaer cumBoI

public Renderer tRend; // Kommonent Renderer oowsekra 3D Text.
On

// OyaeT onpeaesTh BUANMOCTb CUMBOJIA

public bool big = false // bonbIre u Majble TIUTKA TEHUCTBYIOT

// Mo-pa3zHOMY

private char c; // CuMBoJI, 0TOOpa’kaeMblil Ha ATOM TTUTKE

private Renderer rend;

void Awake() {

tMesh = GetComponentInChildren<TextMesh>();

tRend = tMesh.GetComponent<Renderer>();

rend = GetComponent<Renderer>();

visible = false; }

// CBOMCTBO nJisi UTeHUs/3aUCU OYKBBI B MOJIE _C, OTOOpakaemoil
oobekToMm 3D Text

public char ¢ {

get { return( _c); }

set { ¢ =value;

tMesh.text = c.ToString(); }

// CBOMCTBO JJIsl UT€HUS/3aIIUCH OYKBHI B 110JIE _C B BUJIE CTPOKHU

public string str {

get { return( _c.ToString() ); }

set { c =value[0]; } }
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// Pa3zpemmaet unm 3anpemaer oroopaxenue 3D Text, uto aemnaer Oy-
KBY BUIVMMOUW WJIA HEBUIAUMOM COOTBETCTBEHHO.

public bool visible {

get { return( tRend.enabled ); }

set { tRend.enabled = value; } }

// CBOMCTBO IJIS YTEHUSA/3AIIMCH [IBETA TUIATKH

public Color color {

get { return(rend.material.color); }

set { rend.material.color = value; } }

// CBOMCTBO JJIsI YTE€HUSI/3aIIUCH KOOPJAUHAT TJIUTKH

public Vector3 pos {

set { transform.position = value; // Jlanee Mbl 100aBUM JOTIOJIHH-
TeJbHBINA KO | }

j

Knacc Wyrd: konnexyus nnumoxk ¢ 6ykeamu

Knacc Wyrd OyaeT neiicTBOBaTh Kak KOJUJIEKIUS TUIUTOK ¢ OyKBaMmH,
a ero UMJ 3aMMCaHo Yepe3 y, YTOOBI OTIIMYUTh €T0 OT APYTUX IK3EMIUIIPOB
cioBa word, 4acTo BCTpedaronuxcsi B 3toM koje. Wyrd — 3To emie oauH
KJlacc, KOTOpbId He HacieayeT MonoBehaviour u KOTOphIi HENnb3s MOA-
KIIIOUUTh K UTPOBOMY OOBEKTY, HO OH COJEPKHUT CIMCKU KIJIACCOB, MOJ-
KJIFOUEHHBIX K UTPOBBIM OOBEKTAM.

1. Co3nmaiite B manke Scripts HOBBIM clieHapuii Ha C# ¢ UMeHeM
Wyrd.

2. Otkpoitte cuenapuiit Wyrd B MonoDevelop u BBenurte cienyto-
WU KOJ:

public class Wyrd { / Wyrd ne nacineayetr MonoBehaviour

public string str; // CTpokoBoe IpeacTaBiIeHUE CIOBA

public List<Letter» letters = new List<Letter>();

public bool found = false; // [loxyuut true, ecau Urpok HaIIed ATO
CJIOBO

// CBOMCTBO, yIpaBJisitolliee BUIUMOCTHI0O kKomnoHeHTa 3D Text ka-
knou Tk Letter

public bool visible {

get {

if (letters.Count == 0)
return(false);
return(letters[0).visible); }
set {
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foreach(Letter 1 in letters)

1.visible = value;

33

// CBOMCTBO 1 Ha3HAYEHUS [[BETA KaXKI0H IUTUTKE Letter
public Color color {

get {

if (letters.Count == 0)

return(Color.black); return(letters[0].color); }
set {

foreach( Letter 1 in letters) {

l.color = value; } } }

// 1oGaBIsIeT TNINTKY B CITUCOK letters

public void Add(Letter 1) {

letters.Add(1);

str += l.c. ToString(); }

Memoo WordGame.Layout()

Meron Layout () crenepupyet sx3emiuisipel Wyrd u Letter, a Takxke
IK3EMIUISIPBI OONBIINX TIUTOK Letter, KOTOpble UTPOK CMOKET MCIOJIB30-
BaThb JJIs COCTaBJICHHs CJIOB. HauHeM ¢ MalIeHbKUX IIJTUTOK, U Ha ITOM
aTare pa3paboTKH MPOTOTHUIA BCe OYKBBI Ha TUIUTKAX OYyT BUIUMBI.

1. loGaBbTe B kitacc WordGame ciieyromime CTpOKH:

public class WordGame : MonoBehaviour {

static public WordGame S; // O0bekT-o1MHOUKA

[Header(’’Set in Inspector™)]

public GameObject prefabLetter;

public Rect wordArea = new Rect( -24, 19, 48, 28 );

public float letterSize = 1.5f;

public bool showAHWyrds = true;

[Header("Set Dynamically")]

public GameMode mode = GameMode.preGame;

public WordLevel > currLevel;

public List<Wyrd> wyrds;

private Transform letterAnchor, biglLetterAnchor;

void Awake() {

bigLetterAnchor = new GameObject("BigLetterAnchor").transform,;

h

public void SubWordSearchComplete() {

mode = GameMode.levelPrep;
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Layout(); // BwmBare Layout() oauH pa3 mocjie BBITOJTHEHUS
WordSearch }

void Layout() {

// TloMecTUTh Ha PKpaH IUTUTKHU ¢ OYKBaMHU KaKJI0TO BO3MOKHOTO

// coBa TEKYIIETO YPOBHS

wyrds = new List<Wyrd>();

// OOBSIBUTH JIOKAJbHBIE TEPEMEHHBIE, KOTOpPbIe OyAYT MCIOJIB30-
BaThCSI METOJIOM

GameObject go;

Letter lett;

string word;

Vector3 pos;

float left = 0;

float columnwidth =3;

char c;

Color col;

Wyrd wyrd;

// OnpeaenuTh, CKOJIbKO PSIIOB IUIMTOK YMECTUTCSI HAa SKpaHe

int numRows = Mathf.RoundTolnt(wordArea.height/letterSize);

// Coznath 3x3emiuisip Wyrd st kaxxaoro ciopa B level.subWords
for (int 1=0; iccurrLevel.subWords.Count; i++) {

wyrd = new Wyrd();

word = currLevel.subWords[i];

// ecnu ciioBo JuHHEe, yeM columnwidth, pazBepHyTh ero
columnwidth = Mathf.Max( columnwidth, word.Length );

// Co3nmath 3x3emiuisap PrefabLetter nis kaxmoit OyKBBI B CIIOBE
for (int j=0; j<word.Length; j++) {

¢ = word][j]; // Ilomy4uTs j-if CUMBOJI CJIOBa

go = Instantiate<GameObject>( prefabLetter );
go.transform.SetParent( letterAnchor );

lett = go.GetComponent<Letter>();

lett.c = ¢; // Haznaunth OykBy mutke Letter

// 'Y cTaHOBUTH KOOPAMHATHI IUTUTKH Letter

pos = new Vector3(wordArea.x+left+j*letterSize, wordArea.y, 0);
// Oniepatop % TOMOTraeT BRICTPOUTH TUTUTKH 110 BEPTHUKAIH

pos.y -= (1%numRows)*letterSize;

lett.pos = pos;

wyrd.Add(lett);
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oery

h
if (showAHWyrds) wyrd.visible = true;
wyrds.Add(wyrd);

// Ecn TOCTUTHYT TIOCTAETHUM P B CTOJOIE, HAYaTh HOBBIA CTOJI-

if ( 1%numRows == numRows-1) {
left += ( columnwidth + 0.5f") * lettersize; }

I3

2. Ilepen Tem kak menkHyTh Ha kHOonKe Play (Mrpats), neperamure
maonon PrefabLetter u3 manenu Project (IIpoexrt) na mone prefabLetter

komronenta WordGame (Script) B o0bekte MainCamera.

Jlobasnenue bonvuwiux naumox ¢ bykeamu

Cnenyromum 1maroMm ao6asuMm B Layout () pasmerneHue OOJBIITNX

IINIMTOK C 6YKBaMI/I BIOOJIb HUKHCTO Kpas 5KpaHa.

1. Jlnst aTOro 106aBbTE CIEAYIONTUNA KOJI:

public class WordGame : MonoBehaviour {
static public WordGame S; // O0beKT-0AMHOYKA
[Header("Set in Inspector”)]

public bool showAHWyrds = true;
public float bigletterSize = 4f;
public Color bigColorDim = new Color( 0.8f, 0.8f, 0.8f);
public Color bigColorSelected = new Color( If, 0.91, 0.7f);
public Vector3 bigletterCenter = new Vector3( 0, -16, 0);
[Header("Set Dynamically")]
public List<Wyrd> wyrds;

public List<Letter> bigLetters;
public List<Letter> biglLettersActive;
void Layout() {
// Coznatb sx3emiuisip Wyrd st kaxxaoro cioa B level.subWords
for (int i=0; iccurrLevel.subWords.Count; i++) {

)
// TlIoMecTUTh Ha 3KpaH OOJIbIINE TIUTKU C OYKBaMU

// IHUIIManu3upoBaTh CIIUCOK OOJIBIINX OYKB
bigletters = new List<Letter>();

biglettersActive = new List<Letter>();
// Co31iaTh OOJBIIYIO TUIMTKY JJIsI KaXKJ10M OyKBBI B II€JIEBOM CJIOB
for (int 1=0; iccurrLevel.word.Length; i++) {
// HanmoMuHAaeT npoleaypy Co3aaHusi MaJI€HbKUX TUIUTOK
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¢ = currLevel.word[i];

go = Instantiate<GameObject>( prefabLetter );

go.transform.SetParent( bigletterAnchor );

lett = go.GetComponent<Letter>();

lett.c = c;

go.transform.localscale = Vector3.one*bigLetterSize;

// TlepBOHaYaIbHO TIOMECTHTH OOJIBIITNE TUIMTKH HUXKE Kpas dKpaHa

pos = new Vector3( 0, -100, 0);

lett.pos = pos;

lett.color = col;

lett.visible = true; // Bcerna true mist OOJIBIINX INIMTOK

lett.big = true; bigLetters. Add(lett);

}+ // TlepeMemniaTh TUITUTKH

bigLetters = ShuffleLetters(bigLetters);

// BbIBeCTH Ha dKpaH

ArrangeBiglLetters();

//'Y cTaHOBUTH pexuM mode -- "B urpe"

mode = GameMode.inLevel,

)

// DTOT MeToJ TepeMenInBaeT 3JeMeHThl B crucke List<Letter> m
BO3BpAIlaeT pe3yabTaT

List<Letter> ShuffleLetters(List<Letter> letts) {

List<Letter> newL = new List<Letter>();

int ndx;

while(letts.Count > 0) {

ndx - Random.Range(0"letts.Count);

newL.Add(letts[ndx]);

letts.RemoveAt(ndx); }

return(newL); }

// ITOT METOJ BEIBOJUT OOJIBIINE TUTUTKU HA DKPaH

void ArrangeBigLetters() {

// HaliT cepenuHy I BBIBOAA Psija OONBIINX TUTMTOK C IIEHTPHUPO-
BaHHEM

// TIO TOPU30HTAIIN

float halfWidth = ( (float) bigLetters.Count )/2f - 0.5f;

Vector3 pos;

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

pos = bigLetterCenter;

pos.x += (i-halfWidth)*bigLetterSize;
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bigLetters[i].pos = pos; }

// bigLettersActive

halfWidth = ( (float) bigLettersActive.Count )/2f - 0.5f;

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

pos = bigLetterCenter;

pos.x += (i-halfWidth)*bigLetterSize;

pos.y += bigLetterSize*1.25f; biglLettersActive[i].pos = pos; | }

b

2. Temepsb, KpoMe MaJCHBKHX IUIUTOK, BHU3Y HA JKpaHE IOJDKECH
TaK)Xe MOSBUTHCSA Psif OOJBIINX IUIUTOK ¢ OyKBaMH W3 IIEJIEBOTO CJIOBA,
CJICIYIOIIMMHU B CIIy4aifHOM TOPSIIKE.

Jlobaenenue unmepaxmueHocmu

B 310t urpe urpok A0JKEH UMETh BO3MOKHOCTh cOOpaTh CJIOBO U3
UMEIONTUXC OYKB HAaOOJBIIUX IUIMTKAaX, HAKUMas KJIaBUIIM C andaBuUT-
HBIMH CHUMBOJIaMH{, W TIOATBEPAWTh OKOHUYAHHWE BBOJA CJIOBA Ha)KaTHEM
Return/Enter. OH Takke HOO/DKEH HMMETh BO3MOKHOCTH HaXaTh
Backspace/Delete, uToObl ynanuts OykBYy B KOHIIE KOHCTPYUPYEMOIO CIIO-
Ba, U MEepeMeIIaTh OCTABIINECS HEBBIOpAHHBIE OYKBBI Ha)KaTUEM KIIaBHUIIIH
npooerna.

B3aunmopeiictBue ¢ urpokom peanuszoBaHo B (ynkuuu Update()
kiacca WordGame 1 ocHoBbIBaeTcsi Ha Input, inputstring, cTpoke ¢ kia-
BUIIIAMH, HAKATHIMHU B 9TOM KaJpe.

1. Ho6aBbre B WordGame meton Update() u BcmoMorareibHbIe Me-
TOJIBL:

public class WordGame : MonoBehaviour {

[Header(”Set Dynamically")]

public List<Letter> biglLettersActive;

public string testWord;

private string uppercase = "ABCDEFGHIJKLMNOPQRSTU-
VWXYZ",

void ArrangeBigLetters() { ... }

void Update() {

/ OOBSBUTH Mapy BCIIOMOTATENIbHBIX TIEPEMEHHBIX

Letter Itr;

char c;

switch(mode{

case GameMode.inLevel,;
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// BBIMOJHUTH 00X0J BCEX CUMBOJIOB, BBEJIEHHBIX UTPOKOM B 3TOM
Kajzpe

foreach (char clt in Input.inputstring) {

// TIpeobpa3oBaTh clt B BEpXHU pETUCTP
¢ = System.Char.ToUpperlnvariant(clt);
// TIpoBepuTh, €CTh JIN TaKas OyKBa BEPXHETO PETUCTpa

if (uppercase.Contains(c)) { // JIroGast OykBa BEpXHETO perucrpa
// HailTu noCTynHYIO IUIMTKY ¢ 3TOl OykBoH B bigletters
Itr = FindNextLetterByChar(c);
// Eciiu JIMTKa HaiieHa

if (Itr !'=null) {
// ... 106aBUTH 3TOT cuMBOJ B testWord 1 mepemecTuTh
// cooTBeTCTBYIOIIYIO TUIUTKY Letter B biglettersActive
testword += c.ToString(); /
/ IlepeMeCTUTh U3 CITUCKA HEAKTUBHBIX B CITUCOK aKTUBHBIX
// TLIATOK
bigLettersActive.Add(ltr);
bigLetters.Remove(ltr);

Itr.color = bigColorSelected;
// Tlpunate ntke U aktuBHBIN Bua ArrangeBigletters();
// OTOOpa3UTh MIIUTKU

I

if (c =="\b’) { // Backspace
//'Y nanuth nocienHiow winTky Letter u3 biglettersActive
if (bigLettersActive.Count == 0) return;

if (testWord.Length > 1) {

//'Y nanuTh TOCJIeIHIO OyKBY U3 testword
testWord = testword.Substring(0,testWord.Length-1);

} else {

testWord = }

Itr = bigLettersActive[bigLettersActive.Count-1];

// TlepeMeCTUTh U3 CITUCKA aKTUBHBIX B CITUCOK HEAKTUBHBIX
// TLIATOK
biglettersActive.Remove(ltr);

bigletters.Add (ltr);

Itr.color = bigColorDim;

// Tlpunath IIMTKE HEAKTUBHBINA BUJ

ArrangeBigLetters(); / OToOpa3uTh MIUTKU

j
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if (c ="' || c =="\r') { // Return/Enter macOS/Windows

// TIpoBepuTh HalMune CKOHCTpyupoBaHHOTO ciioBa B WordLevel

Checkword(); }

if (c=="") {// IIpoGen

// Tlepememath umTKU B bigletters

bigLetters = ShuffleLetters(bigLetters);

ArrangeBigLetters(); }

g

// DTOT MeTOJ OTBICKMBAET IUNIUTKY Letter ¢ cumBosioMm ¢ B bigLetters.

// Eciii Tako¥ TJIMTKYU HET, Bo3BpaiaeT null.

Letter FindNextLetterByChar(char c) {/

/ IlpoBepuTh Kaxkayto INTKy Letter B bigletters

foreach (Letter Itr in bigLetters) {

// Eci COIEPKUT TOT e CUMBOJI, UTO YKa3aH B C

if (Itr.c==c) {// ... BepHYTb €€ 1

eturn(ltr); } }

return( null ); // Mnaue BepuyTh null }

public void Checkword() {

// TIpoBepsieT mpucyTcTBUE cioBa testword B criucke level.subWords

string subWord;

bool foundTestWord = false;

// Co3nath ciucok List<int> nyist XpaHeHUs] MHIEKCOB APYTHUX CJIOB,

// MpUCYTCTBYIOIUX B testword

List<int> containedWords = new List<int>();

// Oboiitu Bce cnoBa B currLevel.subWords

for (int i=0; i<currLevel.subWords.Count; 1++) {

// TIpoBepuTh, OBLIO JIK yke Haiineno Wyrd

if (wyrds[ij.found) { //a

continue; }

subWord = currLevel.subWords|[1];

// TIpoBepuTh, BXOAUT 71 3TO cioBo subWord B testword

if (string.Equals(testword, subWord)) { // b

HighlightWyrd(1);

foundTestWord = true;

} else if (testword.Contains(subWord)) {

containedWords.Add(1); }

h

if (foundTestWord) { // Ecnu npoBepsiemoe CJIOBO MPUCYTCTBYET B
CIIHCKE
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// ...NOJCBETUTH APYTHUE CIIOBA, cojJiepxaniuecs B testword

int numContained = containedWords.Count;

int ndx;

// TloncBeunBaTh CJI0Ba B OOPATHOM IOPSIKE

for (int i=0; i<containedWords.Count; i++) {

ndx = numContained-i-1;

HighlightWyrd( containedWords[ndx] ); } }

// TloncBeunBaet sk3emiuiap Wyrd

void HighlightWyrd(int ndx) {

// AKTUBUPOBATH CIIOBO

wyrds[ndx].found = true; / YcTaHOBHTH IpU3HAK, YTO OHO HAMACHO

// BeIIeInTh IIBETOM

wyrds[ndx].color = (wyrds[ndx].color+Color.white)/2f;

wyrds[ndx].visible = true; 11 Cnenars komnoneHT 3D Text Bumu-
MBIM }

//'Y nanser Bce miuutku Letters u3 biglettersActive

void ClearBigLettersActive() {

testword = // Ounctuts testword

foreach (Letter Itr in bigLettersActive) {

bigLetters.Add(ltr); // lo6aBuTh Kaxxayto IIUTKY B bigletters

Itr.color = bigColorDim; // IlpunaTh et HEaKTUBHBIN BUJ

bigLettersActive.Clear(); // O4ucTuth CIUCOK

ArrangeBigletters(); // [IoBTOpHO BBIBECTH IUIUTKH Ha 3KpaH

I3

2. Coxpanute cuenapuiit WordGame u Bepuurtecs B Unity.

3. B maCnekTope coOpockTe diakok showAHWyrds B kommoneHTe
WordGame (Script) oobekta MainCamera u menkHuTe Ha KHOmke Play
(Urpats).

1.6 Co3npanne NpUKJIYEHYECKO UTPbI

IIpomomun 7: DUNGEON DELVER

Urpa Dungeon Delver, koTopyio MbI cO3/1aiuM, SIBIISIETCA yIPOIICH-
HBIM BapuaHToM opuruHaibHoM urphl Legend of Zelda nnsa urposoit mpu-
craBku Nintendo Entertainment System.

Hacmporika kamep

OTO TEPBBIM MPOEKT, TAC MBI OyJeM HCIOJIb30BaTh HECKOJIHKO Ka-
mep. [lepsas, rnaBHas kamepa Main Camera, OyaeT oToOpaxaTb OCHOBHOM

103



UTPOBOM MPOIECC, & BTOpasi, Kamepa noJib3oBareiabckoro narepdeiica GUI
Camera, OyneT oToOpa)kath rpauuecKkuil Mojb30BaTeIbCKUM HUHTEpdEiic
(I'TIA) urpsl. DTO MO3BOJIUT yIPABIATh KaXKJI0M KaMepOil HE3aBUCUMO, YTO
yrpoctut peanusauuto ['TIN.

llanenv Game (Hepa)

[Ipexnae yeM 3aHATHCA HACTPOMKAMHM KaMep, HY>KHO MOJTOTOBHUTH
nanenb Game (HUrpa).

B packpreiBaromieMcsi CiucKe COOTHOIIICHUSI CTOPOH, B BEPXHEH YacTu
nanenu Game (Urpa), Beioepute nyHkt 1080p (1920x1080). Ecnu y Bac
ATOT MYHKT OTCYTCTBYET B CIIUCKE, BBHITIOJIHUTE CIETYIOIINE IIaru:

1. IllenkHuTEe HAa PACKPHIBAIOIIEMCS CIHUCKE BBHIOOPA COOTHOIIICHUS
CTOpOH B BepxHel yactu nanenu Game (Mrpa) — BTopoil pacKpbIBaromInii-
Csl CITUCOK CJIEBA — M IIEJIKHUTE Ha KHOMKE + BHU3Y 3TOTO CITUCKA.

2. B oTkpbIBIIEMCS AHAIIOTE:

> B none Label BBegute 3Hauenue 1080p.

> B cniucke Type BeiOepute Fixed Resolution.

> B moite W BBeaute 1920.

> B mmoste H BBeguTe 1080.

3. lllenkaute Ha kHOMKEe OK, 4TOOBI COXpaHUTH HACTPOUKH.

4. Beioepurte myHkT 1080p (1920x1080) B packpbIBaromemcsi CIIMcKe
COOTHOIIIEHUS] CTOPOH.

I nasuas kamepa

Bri6epute Main Camera B uepapxuu U B HHCIIEKTOpE:

O Hacrpoiite komnonent Transform: P:[ 23.5, 5, -10 ] R:[ 0, 0, O ]
S:;[1,1,1].

B xomnonente Camera:

> B none Clear Flags Bei6epute Solid Color.

> B nmone Background ycranoBute uepnsiii 11set ( RGBA:[ 0, 0, 0,
255 ).

> B none Projection BeiOepute Orthographic.

> B noJe Size BBeauTe 5.5.

> B none Viewport Rect BBenute 3Hauenus X:0, Y:0, W:0.8, H:l.

Kamepa nonvsosamenvckozo unmepgetica

BrinosHuTe cineayromue marv, 4ToObl CO3[aTh KaMepPy C HUMEHEM
GUI Camera.

1. Coznaiite HOBYIO Kamepy, BeiOpaB B MeHI0 myHKT GameObject >
Camera (UrpoBoii 00bekT > Kamepa).

2. llepeumenyiite coznannbiii 00bekT Camera B GUI Camera.

104



3. Boibepute GUI Camera B nepapxuu v B UHCIEKTOPE:

> B none Tax BeiOepute Untagged — 3To rapantupyert, uro Camera.
main OyJeT nIpoJoJiKaTh ccbutathesi HAa Main Camera.

> Hacrpoiite komnoneHnt Transform: P:[ -100, 0, -10 ] R:[ 0, 0, 0 ]
S:I 1,1,1].

> B xommnonente Camera:

* B none Clear Flags Bei6epure Solid Color.

B mone Background mnoxa ycranoBute cepbiii 1uBer (RGBA:[
128,128,128,255 ]).

* B nosnte Projection BeiOepute Orthographic.

* B mosnte Size BBemuTe 5.5.

* B mone Viewport Rect BBeaute 3nauenus X:0.8, Y:0, W:0.2, H: 1.

Audio Listener — B clieHe MOXKET IPUCYTCTBOBAThH TOJILKO OJIUH KOM-
rmoHeHT Audio Listener, u B 51011 ciieHe oH HaxoauTcsa B Main Camera.

> [llenkHUTE HA KHONKE C IIECTEPEHKOM CIIpaBa OT KOMIIOHEHTA
Audio Listener u B orBbIO€pHUTE (Y 1aTUTh KOMIIOHEHT).

B pesynbraTe 3TX HacTpoek nanenb Game (Mrpa) Oyzaer noxaeneHa
Ha JB€ MEHbIINX naHenu. Main Camera 3aroaHUT OOJIBIIYIO YaCcTh 3KpaHa,
a GUI Camera — npumepHo 20%.

Jlobaenenue cepos

I'epoem atoit urpsl Oyaer peit (Dray), peiiapp B gocnexax. s
UMUTAIUU 8-OMTHOM TexHoJoruu opuruHaibHOM urpsl Legend of Zelda
JUISL TepOst TIPEAYCMOTPEHO OTOOPaKEHUE C YETBIPEX CTOPOH, U €ro Iepe-
JBI>KEHUE OyJIET peain30BaHO C MPUMEHEHUEM aHUMAIIMOHHOTO 3(dekTa.
[To3nHee Mbl 10OaBUM TakKe MO3Y aTaKyIOIIEro yaapa MEUOM WU JIPYyTUM
OpYKHEM.

Anumayus 2epos

UToObl cO3/1aTh MEPBYIO aHUMAILIMIO, BBITIOJHUTE CIEAYIOIINE 1ArH:

1. Coznaiite B manenu Project (IIpoekT) HOBYIO MankKy ¢ UMEHEM -
Animations (Assets > Create > Folder (Pecypcsl > Co3nats > [lanky)).

2. B mnanmenu Project (IIpoektr) BbeIOepuTe Dray Walk-Oa wu
Dray Walk Ob B cniucke crpaiitoB Dray, B nmanke Images.

3. Ileperamure nx Bmecte u3 nanenu Project (Ilpoekt) B manenb
Hierarchy (Mepapxus) u oTmycTuTe KHONKY MBI, OTKPOETCS IUAJoT, B
KOTOPOM BaM OyJeT MPesioKeHO BBECTH UMS aHUMAIlUH.

4. Beegute ums Dray Walk 0.anim u coxpaHuTe aHMMAIMIO B Tall-
ke Animations.

B pesynbrare OynyT co3gaHbI:
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> B namnke -Animations, B nanenu Project (ITpoexr):

Dray Walk 0

* Dray Walk Oa: anumaTop, XpaHsAIIMi HECKOJIBKO Pa3HbIX aHUMa-
IUN ¥ yIPABJISIIONTUN TTOPSIAKOM HX OTOOpaKEHU.

> B nepapxuu:

* Urposoit 00bekT ¢ umeHem Dray Walk 0a ¢ moakiro4eHHBIM KOM-
noHeHToM aHumartopa Dray Walk O0a. DTo r1iaBHBI UTPOBOM OOBEKT,
NPEACTABIISIONINN Tepos, KOTOPbIM OyIeT yInpaBisiTh UTPOK.

[Ipexnae ueM NpoaoIKUTh, HY’)KHO BHECTH KOE€-KaKH€ U3MEHEHHS.

5. Bribepure urpoBoit o0bekT Dray Walk Oa B mepapxum u mnepe-
MMeHyHuTe ero B Dray.

6. Beibepure anumarop Dray Walk Oa B mamke Animations B maHe-
mu Project (IlpoexT) u nepenmenyiite ero B Dray Animator.

7. Ulenxkaute aBaxapl Ha Dray Animator B manenu Project (Ilpo-
€KT).

8. Boibepute o0bekT Dray B Mepapxuu U HaCTpOUTE KOOPAUHATHI B
komnoHeHTe Transform: P:[ 23.5, 5, 0 ]. B pe3ynbrare 00bekT Dray nepe-
MECTUTCSl B IIEHTp moJsl 3peHusi kamepbl Main Camera B nmaHenu Game
(Mrpa).

9. lllenkuute Ha kHOTIKE Play (Mrpats).

Unity otoOpasur nanens Game (MUrpa), u Bol yBuaute, kak peit
ObICTpO OEKHUT HA MecTe B IIEHTpe OTKphITOM KoMHathil. Kpome Toro, B
naHenu Animator (AHMMATOp) BBl JOJIKHBI YBUJIETh, KaK 3aIlOJIHSIETCS U
OIyCTOIIA€TCS CHUHUN MHAMKATOpP B OPAHXKEBOM MPSMOYTOJIbHUKE
Dray Walk 0, oTpakarommii XOJ BBINOJHEHHS. OTO IMOKAa3bIBAET, YTO
anumanua Dray Walk 0 B Hacrosimiee Bpemsi BOCHPOU3BOAMTCS CHOBA U
CHOBA.

10. OctaHOBUTE UTPY U COXPAHHUTE CIIEHY.

Opeanusayus cnpaiumos no ciosam

1. Beibepute 00bekT Dray B uepapxuu.

2. B ero kommnonenTe Sprite Renderer mienkHuUTE Ha pacKpbIBaro-
nieMcst crucke Sorting Layer, onpenensionieM cjiol COPTUPOBKHU, TJ€ B
JAHHBIM MOMEHT oToOpakaeTcs 3HaueHne Default, m Be16epuTe mynkt Add
Sorting Layer ([lo6aBuTh cioit coptupoBkH). OTKPOETCS TUCTIETYEP TETOB
u cinoeB Tags & Layers ¢ packpsiTeiM paznenom Sorting Layers (Cnou
COPTUPOBKH).

3. lllenkHuuTe Ha KHOMKE 4- B MPAaBOM HUKHEM YIJy CIHMCKa Sorting
Layers (Cyiiou cCOpTUPOBKH) U AaiiTe BHOBh CO3JIaHHOMY CJIOO uMs Dray.
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4. TloBTOpuTe ATy mpolEeAypy W co3faiite emie Tpu ciios: Ground,
Enemies u Items.

5. PazmecTtuTe ciou B TakoM mopsake, cBepxy BHH3: Ground,
Default, Enemies, Dray, Items. [Ipu Takom pa3mernienuu cioit Ground Bce-
raa OyAeT OoToOpakaThCA IMO3aJM BCEX OCTANbHBIX, Enemies — Mexmy
cinosimu Default u Dray, Dray — moBepx Bcex ciioeB, kpome Items, u Items
— TIOBEPX BCEX JIPYTUX CIIOEB.

6. Beibepure 00bekT Dray B nepapXxuu U B €ro KOMIIOHEHTE Sprite
Renderer, B uHCniekTOpEe, BHIOEPUTE B PACKPBHIBAIOIIEMCS] CIIUCKE Sorting
Layer nmyHkr Dray.

7. Beioepute mao6non Tile B manke Prefabs, B manemu Project (Ilpo-
€KT), U B ero kommnoHeHte Sprite Renderer, B mHCHIEeKTOpEe, BHIOEPUTE B
packpeiBaronemcs crucke Sorting Layer mynkT Ground. B pesynbrare Bce
sk3eMIuisipel Tile Bcerma OyayT OTOOpakaThCsl MO3aJM JIFOOBIX APYTUX
CIIPANTOB.

8. CoxpaHHTE CUEHY

ITo mepe nobaBneHus Apyrux oObEKTOB B UTPY MBI TaKXKe OyJ1eM Om-
peNensTh 171 HUX CBOU CJIOM COPTUPOBKH.

Hacmpoiixa anumayuu Dray Walk O

[Ipsmo ceituac pe#t caumikoMm OBICTpO NepeOupaeT HOraMH U TOKa
MOXET OekaTh TOJBKO BIpaBo. McnpaBum 00a 3TUX HEJOCTaTKa B MaHENH
Animation (AHUMAIS).

1. lenkHUTE HA KHOIKE C TPeMsl MaJE€HbKHMH TOPU30HTAIbHBIMU
MOJIOCKaMH B TIpaBOM BepxHeM yriy na"enu Game (Mrpa) — Ha puc. 35.8
oHa 0OBejileHa KpacHOU paMKoil. B OTKpbIBIIEMCS MEHIO BHIOEPUTE MYyHKT
Add Tab > Animation (lo6aButh BKIaaKy > AHUMAIHS), YTOOBI OTKPHITH
naHenab Animation (AHuManus) kak Bkiaaky B nmanenu Game (Mrpa).

2. Beibepute Dray B uepapxuu u packpourte pazaen Dray : Sprite B
naHenu Animation (AHUMaIMs), IMIEJKHYB Ha MUKTOTpaMMeE C TPEYTroJb-
HUKOM PSIZIOM C Ha3BaHUEM pasjiea.

3. Beenute B none Samples yucno 10 u Haxxmute Return/Enter. Co-
IJIaCHO ATOMY 3HaueHuto, Jpeii OyaeT fenath OpUMEpPHO S5 IIaroB B CEKYH-
ny

4. UtoObI YBUAETH, KaK 3TO OYJIET BHITJIAIETh HA DKPAHE:

> [lepetinute B nanens Scene (CueHa), MIEIKHYB Ha BKIIaJKe Scene
(Cuena), uToObI 0TOOpa3UTh €€ MoBepX MaHean Animator (AHUMATOP).

> IllenxauTe ABaxxapl Ha o0bekTe Dray B mepapxuu, 4ToObl mepe-
MECTHUTh €0 B IIEHTP CIICHBI.
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> [lenxkuute Ha KHomke Animation Play (3amyctuth aHumanuio),
KOTOpasi HaXoJIuTcs B maHenu Animation (AHUMaIKs), HEMOCPEICTBEHHO
HaJl IEPEKIIF0YATEIIEM aHUMAaLIH.

5. lllenkuute Ha kHOomKe Animation Play (3amyctuth aHmmaruio),
YTOOBI OCTAHOBHUTH BOCIIPOU3BEICHNE aHUMAIIHIH.

Cocmoanusa anumayui 8 aHumamope

Ecnu BepHyThCs B anenb Animator (AHUMATOp), BEIOPAB B TJIABHOM
MeHnto Unity nynktr Window > Animator (OxkHO > AHMMaTOp), MOXHO
YBUJIETh YETHIPE COCTOSIHUS 00bekTa Dray. 9To KOMIOHEHT Animator ur-
poBoro oonekTa Dray B mepapxuu, U OH OOBEIMHSET UTIPOBOM OOBEKT
Dray ¢ ueTsippMs anumanusmu Dray Walk #.

llepemewenue /pes

[Ipexne yeM HayaTh mepeMmemiatb 00bekT Drey, H00aBUM B HETO
KOMIMOHEHT TBepioro tena Rigidbody.

1. Beibepute urpoBoit 00bekT Dray B uepapxumu.

2. Tlopkmtounte k HeMy KommnoHeHT Rigidbody (Component >
Physics > Rigidbody (Komnonent > ®@usuka > TBepaoe Te€10)).

> Caumute duaxok Use Gravity.

> B pazgene Constraints:

» YcranoBure ¢uaxok Freeze Position Z.

» YcranoBure ¢uaxok Freeze Rotation X, Y u Z.

3. CoxpaHHUTE CLIEHY.

Tenepp n00aBuM B 00bekT Dray clieHapuii, yHpaBJISIFOIIUN JBUXKE-
HUEM.

4. Co3paiite B namnke _Scripts HOBbIM ciieHapuii Ha C# ¢ nMeHeM
Dray u nogxiitouuTe ero K urpoBomy o0nekTy Dray B uepapxum.

5. Otkpotite cuienapuit Dray B8 MonoDevelop u BBeauTe Ciienyomuii
KO

public class Dray : MonoBehaviour {

[Header("Set in Inspector")]

public float speed =5;

[Header("Set Dynamically”)]

public int dirHeld = -1; // HanipaBnienne3 cooTBETCTBYIOIIEE

/] ynepKruBaeMOM KIIaBHUIIIE

private Rigidbody rigid;

void Awake () {

rigid = GetComponent<Rigidbody>(); }

void Update () {

dirHeld=-1;
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if ( Input.GetKey(KeyCode.LeftArrow ) ) dirHeld = 2;

if ( Input.GetKey(KeyCode.DownArrow ) ) dirHeld = 3;

Vector3 vel = Vector3.zero;

switch (dirHeld) {

case 0:

vel = Vector3.right;

break;

case 1:

vel = Vector3.up;

break;

case 2: v

el = Vector3.1eft;

break;

case 3:

vel = Vector3.down;

break; }

rigid.velocity = vel * speed;

I3

6. Coxpanute creHapuii Dray, Bepuurech B Unity W IIEIKHUTE Ha
kHonke Play (Mrpate). Temepb BbI cMOXKeTe mepemMemniath Jpes mo cieHe,
Ha)KUMasl KJIIABUIITH CO CTPEIKaMHU.

Anumayus osudxcenus /pes
CHoBa oTkpoiite ciieHapuii Dray B MonoDevelop u 106aBbTe B HEro
CHEQYIOIINI KOJI:
public class Dray : MonoBehaviour {
private Rigidbody rigid;
private Animator anim,;
void Awake () {
rigid = GetComponent<Rigidbody>();
anim = GetComponent<Animator>(); 1
void Update () {
rigid.velocity = vel * speed;
// AHuMaIs
if (dirHeld == -1) {
anim.speed = 0;
} else {
anim.CrossFade( "Dray Walk "+dirHeld, 0 ); anim.speed = 1; }

i}
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Oynkius anim.CrossFade() Tpebyetr oT aHuMaTOopa anim MepeKIro-
YUTHCS HA HOBYIO aHUMAIMIO U AaeT Ha nepexoy 0 cexyna. Ecnu anim yxe
oToOpaxaer TpeOyeMyro aHUMAIIUIO, JAHHBIA BBI30B HE MPOU3BECT HUKA-
Koro ¢ dexra.

Coxpanwnte cuenapuii Dray u Beprutech B Unity. 3amycTture urpy u
IOCMOTpUTE, KaK MpH ABUXKEHUHU [[pesi B pa3HbIX HANpaBJiEHUSX BOCIPO-
U3BOJATCS pa3Hble aHUMAIMOHHBIE (PPEKTHI.

Cozoanue anumayuu amaxu

UToOBI CO3/1aTh aHUMAIIUIO ATAKU, BHITIOJHUTE CJICAYIOIIUE IIary:

1. Bribepure o0BekT Dray B uepapXuv W NEpEeUaUTE B TaHEIb
Animation (Anumanus), BbIOpaB B MeHio Unity nynkt Window >
Animation (OxHO > AHUMAIIHS).

2. B cnucke mnepekirovarens aHuManuii BeiOepuTe myHKT Create
New Clip (Co3gaTh HOBBIN KIIWIT) U COXPAHUTE HOBBIM KJIUI C UMEHEM
Dray Attack O B manke Animations.

3. Bribepute Dray Attack 0 B crivcke nepekirouaTesiss aHUMaIlui.

4. Beeaute B none Samples uucno 10 u naxxmute Return/Enter.

5. B manenu Project (Ilpoekrt) BbiOeputTe cnpaiit Dray Attack O B
uzobpakenuu Dray, B mamnke -Images.

6. [leperamure cnpaiit Dray Attack 0 u3 manenu Project (Ilpoekr)
B 001aCTh IJ1aHa- rpaduka B maHeau Animation (AHUMAIIUS).

7. IloBTOpUTE 1Iaru co 2-ro no 6-U U co3ganTe aHUMAIMUA C UMEHA-
mu Dray Attack 1, Dray Attack 2 u Dray Attack 3, ncnons3oBaB coOT-
BETCTBYIOILUE CIIPAUTBHI.

Teneps B nanenu Animator (AHUMATOP) JOJKHO MOSIBUTHCS YETHIPE
HOBBIC aHUMAIUU ATAKHU.

IIpoepammuposanue anumayuii amaxu

Otkpoiite cuenapuii Dray B MonoDevelop u 700aBsTe B Ha4ano HO-
BbIE CTPOKH C MEPEUUCIIECHUEM U ONPEIECTIECHUSIMHU MOJEH.

public class Dray : MonoBehaviour {

public enum eMode { idle, move, attack, transition }

[Header("Set in Inspector")]

public float speed = 5;

public float attackDuration = 0.25f; // // IIponomkuTenbHOCTh aTaku
B CEKYHJIax

public float attackDelay = 0.5f; // 3agepkka Mex 1y aTakaMu

[Header("Set Dynamically")]

public int dirHeld = -1; // HanpaBnenue, cootBeTcTBYyMO1IEE // Yaep-
KUBAEMOW KIJIABUILIE

110



public int p facing = 1; // HanpaBnenue neumxenus pes

ublic eMode mode = eMode.idle

private float timeAtkDone = 0;

private float timeAtkNext = 0;

private Rigidbody rigid;

private Animator anim;}

2. IlosiBieHHE HOBBIX MOJIEH CYIIECTBEHHO MEHSET peai3allii0 Me-
toga Update(), mo3ToMy B CIEAYIOIIEM JUCTUHTE OH MPUBOJUTCS IIEIIU-
koM. OH pean3yeT Te K€ UJIeH, YTO ObLIM ONKCAHBI BbIlIE, HO HEMHOTO
WHaye.

void Update () {

//OBpaboTKa BBOJIa C KJIaBHATYPHI U yIIpaBieHue pexkumamu eMode

dirHeld = -1;

for (int 1=0; 1<4; 1++) { 1

f ( Input.GetKey(keys[1]) ) dirHeld =1; }

// HaxkaTa KJIaBUIIIa aTaKu

if (Input.GetKeyDown(KeyCode.Z) && Time.time >= timeAtkNext)

mode = eMode.attack;

timeAtkDone = Time.time + attackDuration;
timeAtkNext = Time.time + attackDelay; }

// 3aBepIINTh aTaKy, €CJIM BPEMs UCTEKIIO

if (Time.time >= timeAtkDone) {

mode = eMode.idle; }

// BelOpaTh paBWIbHBIN pekuM, eciu Jpeil He aTakyeT
if (mode *= eMode.attack) {

if (dirHeld == -1) {

mode = eMode.idle;

} else {

facing = dirHeld;

mode = eMode.move; } }

//JIeficTBHS B TEKYLIEM PEXKUME—

Vector3 vel = Vector3.zero;

switch (mode) {

case eMode.attack:

anim.CrossFade( "Dray Attack "+facing, 0);
anim.speed = 0; b

reak;

case eMode.idle:
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anim.CrossFade( "Dray Walk "+facing, 0 );

anim.speed = 0;

break;

case eMode.move:

vel = directions[dirHeld]; anim.CrossFade( "Dray Walk +facing, 0

);
anim.speed = 1; break;
b
rigid.velocity = vel * speed;
b
Meu Jlpes

I'maBHOE Opyx)ue [pess — Med, KOTOPBIM OH MOKET HAHOCHUTH yAaphbl
B J11000M HampasieHuHu. TekcTypa co cipaiiTamu Meda Obliia UMIOPTHUPO-
BaHa B COCTaBe MakKeTa.

1. Beibepure o0bekT Dray B nepapxuu. lllenkHure Ha HeM HpaBoid
KHOITKOM MBIIIA W BBIOEPUTE B KOHTEKCTHOM MeHIO myHKT Create Empty
(Coznmars mycroii). llepenMenyiiTe BHOBb CO3/IaHHBIM IMyCTOM HUTPOBOM
00bekT B SwordController.

2. Hacrpoiite kommoneHT Transform o6sexkra SwordController:

P:0,0,0]R:[0,0,0]S:] 1,1,1].

3. Packpoiite TekcTypy Swords B namnke -Images, 1eJKHyB Ha MHUK-
TOTPaMME€ C TPEYTOJIbHUKOM.

4. Tleperamute cupaiit Swords 0 u3 nmanenu Project (ITpoekr) B na-
Henb Hierarchy (Mepapxust). Bnoxure ero B o0bekt SwordController (xo-
TOPBIN caM BJIOKEH B 00BbEKT Dray).

> B uepapxuu nepeumenyiite sxkzemmuisip Swords 0 B Sword.

> Hactpoiite kommnoneHT Transform o0nekta Sword:

P:[0.75,0,0]R:[ 0,0,0]S:[ 1, 1,1].

> B packpsiBatoniemcs crucke Sorting Layer kommoneHta Sprite
Renderer o6bexTa Sword BeiOepute ciioii copTupoBku Enemies

5. Hob6aBpre B Sword xommonenT Box Collider (Component >
Physics > Box Collider (Komnounent > ®usuka > KopoOuaTelii Kosuiaii-
nep)). OH M0 YMOTYaHHUIO TOJDKEH MPUOOPECTH ONITUMAIbHBIE pa3MephI, HO
€CJIM ATO HE TaK, BBEJIUTE B MOJIs pa3jena Size 3Hauenus [ 1, 0.4375, 0.2 ].

> VcranoBure Quiaxkok Is Trigger B kommanaepe.

6. Beioepure SwordController B uepapxuu.

> [llenkaute Ha kHONke Add Component (Jlo6aBUTh KOMIIOHEHT) B
MHCIIEKTOpE.
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> B otkpsiBiIeMcs: MeHIO BbiOepuTe myHKT New Script (HoBslii cue-
Hapui).

> Jlaitte HOBOMY ciieHaputo uMst SwordController.

> B manmenum  Project (IIpoexT) meperamuTe  CieHapHid
SwordController B manky Scripts.

7. Otkpoiite cuieHapuii SwordController 1 BBeuTe CleyOmMUi KOI:

public class SwordController : MonoBehaviour {

private GameObject sword;

private Dray dray;

void Start () {

sword = transform.Find("Sword")«gameObject;

dray = transform.parent. GetComponent<Dray>();

// [leakTHBUPOBATh MeU

sword.SetActive(false); }

void Update () {

transform.rotation = Quaternion.Euler( 0, 0, 90*dray.facing );

sword.SetActive(dray.mode == Dray.eMode.attack); // d }

b

8. Coxpanurte Bce cuieHapuu B MonoDevelopl, Bepautecs B Unity u
mienkHUTe Ha KHotike Play (Mrpats).

Bpazu: ckenemuwi

Ckenetsl — ocHoBHBbIE Bparu Jpes. [lonoono ckeneram B The Legend
of Zelda, B 31Ol urpe ckeieThl TOXE OyIyT XaOTHUECKH OJYyKIaTh IO
KOMHATaM, B KOTOPBIX OHU HaxoasaTcs. CKelneThl MOTYT MPOXOIUTH APYT
CKBO3b JIpyra ¥ HAHOCUTH YPOH [lpero.

Hzobpascenus ckenemos

UToOBI MOTYyYUTh H300paKEHUS CKEIETOB:

1. Bribepure nBa cnpaiita ¢ umenamu Skeletos 0 u Skeletos.]l (BbI
Haiiere ux B nanenu Project (Ilpoext) > Images > Skeletos).

2. Ileperamute ux oba B uepapxuro. B pesynbrare OyaeT co3jgaHa
HoBasi aHumanus. CoxpaHutre ee ¢ uMeHeM Skeletos.anim B mamnke
Animations.

3. B wmepapxuum mnepeumenyiite wurpoBoil 00bekT Skeletos 0 B
Skeletos.

4. Hactpoiite komnoneHT Transform o0wexra Skeletos: P:[ 19,7, 0 ].

5. Toaxmounte Kk o00bekTy Skeletos xkommonenT Rigidbody
(Component > Physics > Rigidbody (Komnonent > ®usuka > TBepaoe Te-

710)).
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> Cuumure (pnaxok Use Gravity.

> B paznene Constraints:

» YcranoBute ¢iaxxok Freeze Position Z.

 YcranoBute ¢uiaxkok Freeze Rotation X, Y u Z.

6. Jlob6aBeTe B Skeletos chepuueckuii xomnaigep (Component >
Physics > Sphere Collider (Kommnonent > ®uszuka > Chepudeckuid Koi-
nannep)).

7. B packpsiBaromemcsi criucke Sorting Layer kommoneHTa Sprite
Renderer oobekTa Skeletos BeiOepuTe cioit coptupoBku Enemies.

8. Bribepure oObekT Skeletos B mepapxuu u nepeiguTe B MaHEb
Animation (Anumanus), BbIOpaB B MeHio Unity nynkt Window >
Animation (OxHO > AHUMAIIHS).

9. Beenute B mosie Samples uncio 5 u Haxxmute Return/Enter.

10. CoxpaHure CleHy.

enkuute Ha kHomke Play (MUrparb), u B komHare ¢ [Ipeem BbI
JOJDKHBI YBUJIETH CKEJIET, OCTYIIHM Ha MECTe.

bazoswiu knacc epacoe Enemy

Bce Bparu B urpe Dungeon Delver 0y myt HacnenoBaTh o0mmuii Oa-
30BbIN KJ1acc Enemy.

1. Co3naiite B mamke Scripts HOBBIM clieHapuii Ha C# ¢ uMeHeM
Enemy.

2. Otkpoiite ero B MonoDevelop 1 BBeIUTE CIIEAYIOITUN KOJI:

public class Enemy : MonoBehaviour {

protected static Vector3[] directions = new Vector3[] {

Vector3.right, Vector3.up, Vector3.1eft, Vector3.down };

[Header("Set in Inspector: Enemy”)]

public float maxHealth =1; //

[Header("Set Dynamically: Enemy")]

public float health;

protected Animator anim;

protected Rigidbody rigid;

protected SpriteRenderer sRend;

protected virtual void Awake() {

health = maxHealth;

anim = GetComponent<Animator>();

rigid = GetComponent<Rigidbody>();

sRend = GetComponent<SpriteRenderer>(); }

j

Skeletos — nooknacc Enemy
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Cospnaiite noakiacce Skeletos, BBINMOIHUB claeAyIOMIME MIATH:

1. Co3nmaitte B manke Scripts HOBBIM clieHapuil Ha C# ¢ UMeHeM
Skeletos.

2. [logxmrounte ero k uTpoBoMy o0bekTy Skeletos B nepapxumu.

3. Otkpoiite crieHapuii B MonoDevelop u BBeIUTE CIIeTYIOITUN KOJI:

public class Skeletos : Enemy {

[Header("Set in Inspector: Skeletos")]

public int speed = 2;

public float timeThinkMin = If;

public float timeThinkMax = 4f;

[Header("Set Dynamically: Skeletos")]

public int facing = 0;

public float timeNextDecision = 0;

void Update () {

if (Time.time >= timeNextDecision) { //

DecideDirection(); }

// Tlone rigid yHacinegoBaHo OT kjacca Enemy u nHUIIManu3upyeTcs

Enemy.Awake() rigid.velocity = directions| facing] * speed; }

void DecideDirection() {

facing = Random.Range(0,4);

timeNextDecision = Time.time + Ran-
dom.Range(timeThinkMin,timeThinkMax);
b

4. Coxpanute Bce ciieHapuu B MonoDevelop

Bb1 10JKHBI YBUIETH CKEJIET, OTy>KAaIOIIUN 0 KOMHATE U CBOOOTHO
NpOXOJAIIUA CKBO3b CTeHbI! HaM HyXeH clieHapuid, KOTOpBIM OyaeT
YIAEPKUBATh CKEJIETHI M APYTUX BParoB B MX KOMHaTaXx.

Cyenapuit InRoom

Cuenapuii InRoom peanusyetr HECKOJIBKO BCIIOMOTaTEIbHBIX CITYXO.
UToObI OnpenennuTh MONBITKY CKEJIeTa BBIMTH U3 KOMHATHI, HY>)KHO 3HATh,
r7€ B KOMHAaT€ OH HaXOJUTCS, a TOCKOJIbKY BCE KOMHATHI B MOA3EMENHE
UMEIOT OJMHAKOBBIE Pa3Mepbl, CJICTATh 3TO JIETKO.

1. Co3nanite B mamke Scripts HOBbIM clieHapuii Ha C# ¢ uMeHeM
InRoom.

2. Otkpoiite ero B MonoDevelop 1 BBeIUTE CIIEAYIOITUN KOJI:

public class InRoom : MonoBehaviour {

using System.Collections;

using System.Collections.Generic;
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using UnityEngine;

static public float ROOM W = 16;

static public float ROOM_H = 11;

static public float WALL.T = 2;

// MecTOIOoM0KEeHUE ITOr0 MepCoHaka B JIOKAJIBHBIX KOOPAMHATAX
KOMHAThI

public Vector2 roomPos {

get { Vector2 tPos = transform.position;

tPos.x %= ROOM _W;

tPos.y %= ROOM H;

return tPos; }

set {

Vector2 rm = roomNum;

rm.x *= ROOM_W;

rm.y *= ROOM.H;

rm += value; transform.position = rm; } }

// B kaKoi KOMHATe HaXOJUTCA 3TOT MEPCOHAXK?

public Vector2 roomNum {

get {

Vector2 tPos = transform.position;

tPos.x = Mathf.Floor( tPos.x / ROOM.W );

tPos.y = Mathf.Floor( tPos.y / ROOM_H );

return tPos;

} set {

Vector2 rPos = roomPos;

Vector2 rm = value;

rm.x *= ROOM_W;

rm.y *= ROOM_H;

transform.position = rm + rPos; }

i}

Yoepoicanue uecposvix 00ekmos 6Hympu KOMHAM

Kak ymoMuHamoch BbIIIe, HAM HYXXHO YAEPKaTh CKEJIET BHYTPH
koMmHaThl. J{is aToro mo6asum Meton LateUpdate(), koTopsiit OyaeT mpo-
BEPSATh, HE BBIIIEN JIU CKEJET 3a Mpeesibl OCHOBHOM 00JaCTH KOMHATHI.
Meton LateUpdate() BbI3bIBaeTCSl B KaXKJI0M KaJipe MOCIIE€ BbI30Ba METO/1A
Update() Bcex urposbix 00bexToB. Meton LateUpdate() otnuuno moaxo-
JIUT JIJIS1 BBITTOTHEHUS 3aKIIFOUMTENIBHBIX OTIepaIriii, TAKMX KaK BO3BpAT yB-
JICKIITUXCS TIEPCOHAKEH B KOMHATY, TJI€ OHH JIOJDKHBI HAXOIUTHCS.
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1. [Togkmrounte cuenapuii InRoom k o0wvekty Skeletos B nuepapxumu.

2. Otkpotite cueHapuii InRoom B MonoDevelop u no6aBeTe ciie-
JYIOIIUE CTPOKHU:

public class InRoom : MonoBehaviour {

static public float ROOM_W = 16;

static public float ROOM H =11;

static public float WALL T = 2;

[Header("Set in Inspector")]

public bool keepInRoom = true;

public float gridMult = 1;

void LateUpdate() {

if (keepInRoom) {

Vector2 rPos = roomPos;

rPos.x = Mathf.Clamp( rPos.x, WALL T, ROOM_ W-1-WALL T);

rPos.y = Mathf.Clamp( rPos.y, WALL T, ROOM_ H-1-WALL T);

roomPos = rPos; } }

// MecTOnoNIOKEeHUE 3TOT0 MEPCOHAXa B JIOKAIBHBIX KOOpPJAMHATAX
KOMHATHI

public Vector2 roomPos (...)

}

3. Coxpanurte cuenapuii In Room u Bepuurecs B Unity, 4T0OBI TIpO-
TECTUPOBATh €ro. Tenepb CKEJIET Bce TaK ke Oy/eT OIyKIaTh M0 KOMHATe,
HO YK€ HE CMOXKET MPOHUKATh CKBO3b CTEHBI, KaK MPEXKJIC.

CmonkHo8eHUs ¢ NIUMKAMU

Nudopmanmsi 0 MECTOTIONOKEHUSIX BCEX TIUTOK B TO3EMENTBE Xpa-
HUTCA B TekcToBOM ¢aiine DelverData, uzoOpaxxenus xpanstcs B Qaiiie
DelverTiles..

UtoOb1 Bocmonb3oBaThest uHbopmanueit u3 DelverCollisions, mo6a-
BUM KoJinaiaep B madsoH Tile.

1. Beioepure urpoBoii o0bekt Tile B manke Prefabs B manenu
Project (ITpoekr).

2. Iloaxmrounte k Hemy koJuakgaep Box Collider (Component >
Physics > Box Collider (Kommonent > ®usuka > KopoOuaTsiii KoJutaii-

nep)).
Onpedeﬂeyue CWlOJZKHOGéHul:Z C naumrKkamu

Hanee, no0aBuM Heckoybko cTpok B cueHapuu TileCamera u Tile,
KOTOpbI€ OyIyT ucnoJib3oBaTh nH(popmanuio u3 DelverCollisions.
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1. Otkpoiire cuenapuii TileCamera B MonoDevelop u no6aBbre
CJIEYIOIIHNE CTPOKH:

public class TileCamera : MonoBehaviour {

static public int W, H;

static private int[,] MAP;

static public Sprite[] SPRITES;

static public Transform TILE ANCHOR;

static public Tile[j] TILES; s

tatic public string COLLISIONS;

[Header("Set in Inspector")]

void Awake() {

COLLISIONS = Utils.RemoveLineEndings( mapCollisions.text );

LoadMap(); }

b

2. Coxpanwute cuenapuit TileCamera.

3. Otkpoiite cuenapuii Tile u 1006aBbTE ClIEAYIONIUE CTPOKHU, BbIJIEC-
JICHHBIC JKUPHBIM:

public class Tile : MonoBehaviour {

[Header("Set Dynamically")]

public int x;

public int y;

public int tileNum;

private BoxCollider bColl

void Awake() {

bColl = GetComponent<BoxCollider>();

b

Public void SetTile(...)

GetComponent<SpriteRenderer>().sprite = TileCam-
era.SPRITES[tileNum];

SetCollider();

// HacTpouTts komnanaep ais atou miutku void SetCollider() {

// Tlomyuuth uHpopmanuo o komwainepe u3  Collider
DelverCollisions.txt

bColl.enabled = true;

char ¢ = TileCamera. COLLISIONS|[tileNum];

switch (¢) {

case 'S": // Bes mimmTka

bColl.center = Vector3.zero;

bColl.size = Vector3.one;
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break;

case '"W’: // BepxHsis moJIOBUHA
bColl.center = new Vector3( 0, 0.251, 0);
bColl.size = new Vector3( 1, 0.5f, 1 );
break;

case "A’: // JleBas moJiloBHHA
bColl.center = new Vector3( -0.251, 0, 0 );
bColl.size = new Vector3( 0.5, 1, 1);
break; case *D': // IIpaBas mojioBuHa
bColl.center = new Vector3( 0.25f, 0, 0 );
bColl.size = new Vector3( 0.5, 1, 1);
break;

§

4. Coxpanure cuenapuii Tile u Bepaurech B Unity.

Hobasnenus konnaiidepa 6 oovexkm Dray

Haxkowner, 4ToObl YBUJETH pe3yJIbTaThl CTOJIKHOBEHUN C OTJEIbHBIMU
IJIMTKaMu, 100aBUM KoJutaiiep B o0bekT Dray.

1. Beibepute o0bekT Dray B uepapxum.

2. Jlo6aBwTe B Hero chepuyeckuit koymaiaep (Component > Physics
> Sphere Collider (KomnonenT > ®usuka > Chepudeckuil Koyutaaep)).

> BeeauTe B nosie Radius komnaiiaepa 3nauenue 0.4.

Coxpanure cueHy u 3amnycrure ee. [logsuraiite ri1aBHOTO IEpCOHA-
’a M MOCMOTPUTE, YTO MOJYYUTCS, €CJIM 3aCTaBUTh €ro MPONTH CKBO3b
cTeHy. [ 7aBHBIM TEepCOHaX JOJKEH HWMETh BO3MOXKHOCTh BBIXOJUTH B
JBEpHbIE MpoeMbl. OTHAKO HAOIIOIAt0TCS JIBE MPOOJIEMBI:

> JIOBOJIBHO CIIOHO IOIACTh MPSIMO B IBEPHOU IPOEM.

> DaKTUYECKH TJIABHBIM IEPCOHAX HE NMEPEXOAUT B IPyrue KOMHa-
THI.

Peunm ux nmo ouepenu.

Unmepdgpetic [FacingMover

Ha camomMm fnene Ham Hy’KHO, 4TOOBI HE TOJIBKO Jlpeid, HO U Bce Co3-
nanus B Dungeon Delver BoIpaBHUBAIHCH TIO CETKE B MPOIECCE BIKECHHUS,
U B KOHEYHOM CUET€ MblI JOJDKHBI TMPUMEHUTHh OyAylIuid CIeHapHid
GridMove ko Bcem. U1 Jlpeii, u ckeneTbl UMEIOT HEKOTOPhIE CXOIHBIC Yep-
Thl, HO €IMHCTBEHHBIM OOIIMM TMpeakoM st kinaccoB Dray u Skeletos sB-
nsiercs kiacc MonoBehaviour.
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Nurepdeiic [FacingMover, KOTOpbII MBI peanu3yeMm 3/1€Cb, OYEHb
MPOCT M €ro JIETKO MOXKHO MPUMEHUTH K 000ouM kiaccam, Skeletos u Dray.

1. Co3nmaitte B mamnke _Scripts HOBbIN clieHapuili Ha C# ¢ UMeHeM
[FacingMover.

2. Otkpoiite cuenapuii [FacingMover B MonoDevelop u BBeaute
cnenyronui koa. Obparute BHUMaHue, yTto uHTepdeiic [FacingMover He
HacnenyeT MonoBehaviour u uatepdeiic — 3To He Kiacc.

public interface [FacingMover {

int GetFacing();

bool moving { get; }

float GetSpeed();

float gridMult { get; }

Vector2 roomPos { get; set; }

Vector2 roomNum { get; set; }

Vector2 GetRoomPosOnGrid( float mult = -1 ); IT f

Peanuzayus unmepdgheiica IFacingMover 6 knacce Dray

BoimonnuTe crnemyromye mard, 4ToObl peanu3oBaTh HHTEpGEic
[FacingMover B kiacce Dray:

1. Otkpoiite cuenapuii Dray u 100aBbTe CIEAYIONIUN KO, peaiu-
sytomuit uarepdeiic [IFacingMover.

// apublic class Dray : MonoBehaviour, [FacingMover {

private Rigidbody rigid;

private Animator anim;

private InRoom inRm;

void Awake () {

rigid = GetComponent<Rigidbody>();

anim = GetComponent<Animator>();

inRm = GetComponent<InRoom>(); }

void Update () { ... }

// Peanuzanus unrepgeiica [IFacingMover

public int GetFacing() {

return facing; }

public bool moving {

get { return (mode == eMode.move); 1 }

public float GetSpeed() {

return speed; }

public float gridMult {

get { return inRm.gridMult; } }

public Vector2 roomPos {
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get { return inRm.roomPos; }

set { inRm.roomPos value; }

public Vector2 roomNum {

get { return inRm.roomNum; }

set { inRm.roomNum = value; } }

public Vector2 GetRoomPosOnGrid(

float mult =-1) {

return inRm.GetRoomPosOnGrid( mult ); }

b

2. Coxpanure cueHapuil Dray u Bepautecs B Unity, 4ToObl yOen1UTh-
Csl, 9YTO KOMITUJISLINS BBITIOTHUIIACH O€3 OMIMOOK.

MoskeT moka3atbCsi, UYTO MBI MPOAENIATA MacCy JIMIITHEH paboThl, HO
MIOCMOTPUTE, YTO TMOJYUYUTCS TMOCTE peallu3aluu TOTo ke uHTepdeiica B
kiacce Skeletos.

3. Otkpoiite cuenapuii Skeletos u 100aBpTE CleyIOMINE CTPOKHUIO.

public class Skeletos : Enemy, I[FacingMover {

public float timeNextDecision = 0;

private InRoom inRm;

protected override void Awake () {

base.AwakeO;

inRm = GetComponent<InRoom>(); }

void Update () { ... }

void DecideDirection() { ... }

public int GetFacing() { facing;}

public bool moving { get { return true; } }

public float GetSpeed() {

return speed; }

public float gridMult {

get { return inRm.gridMult; } }

public Vector2 roomPos {

get { return inRm.roomPos; }

set { inRm.roomPos = value; } }

public Vector2 roomNum {

get { return inRm.roomNum; }

set { inRm.roomNum = value; } }

public Vector2 GetRoomPosOnGrid( float mult =-1) {
return inRm.GetRoomPosOnGrid( mult ); }

j
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4. Coxpanute Bce crieHapuu B MonoDevelop u Bepautech B Unity.

Tenepp sx3eMIuIsipbl 000UX KiaccoB, Dray u Skeletos, moxxHo 00pa-
OaThIBaTh OJIHMM U TE€M XK€ KOJAOM, Kak 3k3eMmIusipel [FacingMover, u He
HY>KHO TIMCaTh KOJ OTIEIBHO Uil KaXIoro kiacca. YToObl yOemuThes B
aTOM, peanusyeM cuieHapuii Grid Move.

Ilepexo0 u3z komHamul 8 KOMHAMY

Tenepsw, xorna Jlpeit 6e3 Tpyna momaaaeT B CTBOP JABEpEi, MpHUIILIa
[I0pa HAIpaBUTh €r0 B JAPYIrWe KOMHATBHI moa3eMeinbsa. Tak Kak Jpen —
€MHCTBEHHBI MEPCOHAX, KOTOPHIM MOXKET MEPEeXOJUTh W3 KOMHATHI B
KOMHATy, OOJIBIIIYIO YacTh HEOOXOAUMOTO JIJIsi STOTO KOJa MOXKHO BKIIIO-
9uTh B Kiacc Dray; omHako rioOanbHas uHGOpMAIMs 0 KOMHATax, Takas
KaK MECTOIOJIOKEeHHE ABepel u oOlui pa3Mep KapThl, BCE €lle J0JKHA
HaxXoIUThCs B Kiacce In Room.

1. Otkpoiite cuenapuii InRoom B MonoDevelop u BBenute cie-
JTYROLIUN KOM:

public class InRoom : MonoBehaviour {

static public float ROOM W = 16;

static public float ROOM _H = 11;

static public float WALL T = 2;

static public int MAX RM X =9;

static public int MAX RM Y =9;

static public Vector2[] DOORS = new Vector2[] {

new Vector2(14j 5), Vector2(7.5f9),

new Vector2(7.51, 1)

[Header("Set in Inspector”)]

public bool keepInRoom = true;

b

2. Coxpanurte cueHapuii InRoom.

3. Otkpoiite cuenapuii Dray B MonoDevelop u BBeauTe cieayronun
KOJI;

public class Dray : MonoBehaviour, [FacingMover {

[Header("Set in Inspector")]

public float attackDelay = 0.5f; // 3agepxka Mexay arakamu

public float transitionDelay = 0.5f; // 3anepxka nepexonaa mMexmy //
KOMHaTaMu

[Header("Set Dynamically")]

private float p timeAtkDone = 0;
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rivate float timeAtkNext = 0;

private float transitionDone = 0;

private Vector2 transitionPos;

private Rigidbody rigid;

void Update () {

if ( mode == eMode.transition )

rigid.velocity = Vector3.zero;

anim.speed = 0;

roomPos = transitionPos; // OctaButh [pes Ha MecTe

if (Time.time < transitionDone) return;

// Cnenmyromiasi CTpoKa BBITIOJHUTCS, TOJBKO ecim Time.time >=
transitionDone mode = eMode.idle; }

//O6paboTKa BBOJIA C KJIaBHATYPhI U yIpaBieHne pexxumaMu eMode—

dirHeld = -1
b
void LateUpdate()

// TIoy9uTh KOOPJMHATHI y3J1a CETKHU, C PAa3MEPOM STUCHKU
// B IOJIOBUHY €MHUIIBI, OJIM>KAMIIEro K JaHHOMY IEPCOHAKY
Vector2 rPos = GetRoomPosOnGrid( 0.5f); // Pazmep sueliku B moi-
// TlepcoHax HAXOIUTCS Ha TJIUTKE C IBEPHIO?

int doorNum;

for (doorNum=0; doorNum<4; doorNum+-+) {

if (rPos == InRoom.DOORS[doorNum]) {

break; } }

if ( doorNum > 3 || doorNum != facing ) return;

// TlepeTu B CIEIYIONIYI0 KOMHATY

Vector2 rm = roomNum;

switch (doorNum) {

case 0:

m.x +=1;

break;

case 1:

rm.y += 1;

break;

case 2:

m.x -= 1;

break;

case 3:

m.y -= 1;
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break; }
// TIpOBEpHUTH, MOKHO JIM BBITIOJIHUTH TIEPEX01 B KOMHATY rm
if (rm.x >= 0 && rm.x <= InRoom.MAX RM X) {
if (rm.y >=0 && rm.y <= InRoom.MAX RM Y) {
roomNum = rm;
transitionPos = InRoom.DOORSJ (doorNum+2) % 4 |;
roomPos = transitionPos;
mode = eMode.transition;
transitionDone = Time.time + transitionDelay; } }
j
// Peamm3arus uarepdetica IFacingMover
public int GetFacingO { ... }
4. Coxpanute Bce cuieHapuu B MonoDevelop, Bepautech B Unity u
nieKkHuTe Ha kHomke Play (Mrpats).

llepemewenue xamepwl 6cneo 3a /[peem

Teneps, korga Jpeit mosy4dun BO3MOKHOCTh NMEPEXOIUTh U3 KOMHA-
Thl B KOMHATY, MBI JIOJI)KHBI 3aCTaBUTh KaMEPY CJIE/IOBATH 32 HUM.

1. Co3naiite B mamke _Scripts HOBBIM crieHapuii Ha C# ¢ uMeHeM
CamFollowDray.

2. lNogkmrouute crienapuii CamFollowDray k riiaBHo# kamepe Main
Camera B uepapxuu.

3. Otkpoiite CamFollowDray B MonoDevelop u BBenute cieayro-
AU KO

public class CamFollowDray : MonoBehaviour {

static public bool TRANSITIONING = false;

public InRoom draylnRm;

public float transTime = 0.5f;

private Vector3 PO, PI;

private InRoom inRm;

private float transStart;

void Awake() {

inRm = GetComponent<InRoom>(); }

void Update () {

if (TRANSITIONING) {

float u = (Time.time - transStart) / transTime;
if(u>=1){

u=1;
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TRANSITIONING = false; }
transform.position = (I-u)*p0 + u*pl;

} else {

if (draylnRm.roomNum != inRm.roomNum) {
TransitionTo( draylnRm.roomNum ); }

void TransitionTo( Vector2 rm ) {

p0 = transform.position;

InRm.roomNum = rm;

pl = transform.position + (Vector3.back ¢ 10);
transform.position = p0;

transStart = Time.time;

TRANSITIONING = true;

i}

4. Coxpanurte cuenapuit CamFollowDray u Bepautecs B Unity.
5. BeiOepute rnaBnuyto kamepy Main Camera B uepapxumu.

6. [Togxmrouute Kk Hewt cueHapui InRoom.

> B uncnekrope caumute iaxok keeplnRoom.
7. B wunHcnektope mpucBoiite mnoio draylnRoom kommoHeHTa

CamFollowDray rnaBnoi#t kamepsl Main Camera cCbUIKY Ha UTPOBOM 00b-
ekt Dray. 8. Coxpanute clieHy H meiakHuTe Ha kHomnke Play (Mrpats).

Tenepb AOJDKHA ITIOABUTBCA BO3MOKHOCTL IICPCMCIIATHCA MCKAY

TPpEMA HUKHUMHU KOMHATAMH B IMOA3CMCIILC, HO TCIICPb BCTACT HpO6H€Ma

3alepTO IBEPU B CPEAHEN KOMHATE.

Omnupanue ogepeli

IKeyMaster.

Hnmepgetic IKeyMaster
1. Co3naiite B mamke Scripts HOBbIM clieHapuii Ha C# ¢ uMeHeM
2. Otkpoiite cuienapuii [IKeyMaster B MonoDevelop u BBeauTe ciie-

TYIOLIAN KOX:

using System.Collections;

using System.Collections.Generic;
using UnityEngine;

public interface IKeyMaster {

int keyCount { get; set; }

int GetFacingQ); }

3. Coxpanute cuenapuii IKeyMaster u otkpoite cueHapuid Dray.
Jlo0aBbTE B HETO CIEAYIOIINE CTPOKH,.
public class Dray : MonoBehaviour, [FacingMover, IKeyMaster {
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[Header("Set Dynamically")]

public int dirHeld = -1; // HanipaBnienune, COOTBETCTBYIOIIEE

// ynep>xuBaeMoM KJIaBHIIIE

public int facing = 1; // HanpaBienue, kyaa cmotput Jpeit

public eMode mode = eMode.idle;

public int numKeys = 0;

private float timeAtkDone = 0;

// Peanuzarust unrepderica [IFacingMover

public int GetFacingO {

return facing; }

public Vector2 GetRoomPosOnGrid(

float mult=-1) {

return inRm.GetRoomPosOnGrid( mult );

)

// Peanuzarust untepdetica IKeyMaster

public int keyCount {

get { return numKeys; }

set { numKeys = value; } }

b

4. Coxpanute cueHapuii Dray. Tenepb MOXXHO peaJiM30BaTh KJlacc
Gatekeeper.

Knacc GateKeeper

Knacc GateKeeper oTnupaer nBepu, 3aMeHss IUIMTKU C 3al€PTHIMU
JBEPHMHU TIUTKAMU C OTIIEPTHIMU ABEPHMHU.

Peanuzanus npoctoit 3anutsl a1 TileCamera.MAP

[TpsiMble MaHUOYJALUA CTATUYECKUM OOIIETOCTYIMHBIM MAaCCHUBOM
MAP B TileCamera u3 knacca Tile — He camoe nmydree penienne. IMeHHO
nodtomy MaccuB TileCamera. MAP o00bsiBIeH CKpBITBIM (private), a st
pabotsl ¢ HUM fgo6aBieHbl MeToasl GET MAP() u SET MAP(), koTopbie
o0ecrnieunBarOT 0€30MacHyr0 00paboTKy 3HaueHut eX u eY 3a npeaenaMmu
MAP wu Tem camMbpiM MpPEeAOTBPAIAIOT MOSBICHUE HCKIOYCHUU
IndexOutOfRangeException.

Hzmenenue TileCamera.MAP 6 Tile.SetTile()

Otkpoiite cuenapuii Tile B MonoDevelop u BHecute B MeTon
SetTile() cnenyroiire u3MeHEHUsI, BbIJICJICHHBIE JKUPHBIM:

public class Tile : MonoBehaviour {

public void SetTile(int eX, int eY, int eTileNum = -1) {

if (eTileNum == -1) {
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eTileNum = TileCamera.GET_MAP[x,y];

} else {

TileCamera.SET_MAP(X]j y, eTileNum); // 3amMeHUTh MIUTKY, €CIIH
HeoOxoaumo } tileNum = eTileNum:;

i

Peanuzayus cyenapus Gatekeeper
Coznatite cuenapuit Gatekeeper, BHIIOJHUB CIEAYIONIUE HIATH:
1. Coznaiite ciienapuit Gatekeeper
2. Ilopxmtounte ero Kk UrpoBoMy 00bekTy Dray B uepapxuu.
3. Otkpoiite cuenapuii GateKeeper B MonoDevelop u BBenute ciie-
JTYFOIIAN KOM:
public class GateKeeper : MonoBehaviour {
// Cnemyromue KOHCTAHTHI 3aBHUCAT OT (aiiya H300pakeHus II0
ymonyanuto DelverTiles.
const int lockedR = 95;
const int lockedUR = 81;
const int lockedUL = 80;
const int lockedL = 100;
const int lockedDL = 101;
const int lockedDR = 102;
I ooioooiiaeaannns WNHaeKchl TUTUTOK C OTKPBITHIMU ABEPHMU
const int openR = 48;
const int openUR = 93;
const int openUL = 92;
const int openL. = 51;
const int openDL = 26;
const int openDR = 27;
private IKeyMaster keys;
void Awake() {
keys = GetComponent<IKeyMaster>(); }
void OnCollisionStay( Collision coll ) {
// Eciin Kito4uei HeT, MOKHO HE MPOJI0JKaTh
if (keys.keyCount < 1) return;
// IATepec MpeACTaBIISIIOT TOIBKO TUIUTKU
Tile ti = coll.gameobject. GetComponent<Tile>();
if (t1 == null) return;
// OTKpBIBaTh, TOJIBKO eciau Jpel oOpallleH JUIOM K ABEpU
// (IpeI0TBPATUTH CITy4YaifHOE MCI0JIb30BaHUE KITFOYA)
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int facing = keys.GetFacing();

// TIpOBEpUTH, SBIISIETCS JIU TJIUTKA 3aKPBITOU JIBEPHIO
Tile t12;

switch (ti.tileNum) {

case lockedR:

if (facing != 0) return;

ti.SetTile( ti.x, ti.y, openR );

break;

case lockedUR:

ti.SetTile( ti.x, ti.y, openUR );

ti2 = TileCamera. TILES[ti.x-1, ti.y];
ti2.SetTile( ti2.x, ti2.y, openUL );
break;

case lockedUL:

if (facing != 1) return;

ti.SetTile( ti.x, ti.y, openUL );

t12 = TileCamera. TILES[t1.x+], ti.y];
ti2.SetTile( ti2.x, ti2.y, openUR );
break;

case lockedl.:

if (facing != 2) return;

ti.SetTile( ti.x, ti.y, openL );

break;

case lockedDL.:

if (facing != 3) return;

ti.SetTile( ti.x, ti.y, openDL );

ti2 = TileCamera. TILES[ti.x+], ti.y];
ti2.SetTile( ti2.x, ti2.y, openDR );
break;

case lockedDR:

if (facing != 3) return;

ti.SetTile( ti.x, ti.y, openDR );

ti2 = TileCamera. TILES[ti.x-1, ti.y];
ti2.SetTile( ti2.x, ti2.y, openDL );
break;

default:

return; // BeiiiTi, 4TOOBI UCKIIFOYUTh YMEHBIIIEHUE CUETUMKA KITFOUEH

j

128



keys.keyCount--;

it

4. Coxpanute Bce ciienapun B MonoDevelop u Bepautech B Unity.

5. llenkuute Ha kHomke Play (Mrpate) B Unity u mompoOyiite me-
pEUTH B KOMHATY CIIPaBa.

6. [Toka Unity HaxoAUTCsl B peKUME UTPbI, BbIOEpUTE 00beKT Dray B
uepapxuu u BBenure B nosie numKeys komnonenTa Dray (Script) uncio 6.
Ecnu Teneps MOJOUTH K 3alIEPTOM JABEPHU, BbI CMOKETE MUHOBATH €€ U UC-
CJIEI0BATh OCTaJbHOE noasemenbel !

llonvzo6amenvckuii unmepgeiic 011 0MoOOPANCEHUs KOAUUeCmeda
KAto4ell U YPOoBHs 300P08bsl

Hamm urpoku He cMOTYT YBHUIETh KOJUYECTBO MMEIOLIUXCS Y HUX
KJItouei, 3arisiHyB B uHcrniekTop Unity, 3HaYUT, MBI JIOJDKHBI I00aBUThH He-
CKOJIBKO DJIEMEHTOB TIOJIb30BaTEIHLCKOTO HHTEpdeiica.

1. Co3pnaiite HOBBIN 00BekT Canvas, BbIOpaB B riiaBHOM MeHI0 Unity
nyHKT GameObject > Ul > Canvas (MUrpoBoit o0bekT > [N > Xonct). B
pe3ynbTare Ha BEPXHEM YPOBHE Hepapxuud OyIayT CO3JaHbl OOBEKTHI
Canvas u Event System.

2. Beibepute Canvas B nepapxum.

3. BeinonHuTE ClieyIone HaCTPOMKY B MHCTIEKTOPE:

> B packpsiBatomeMcst criucke Render Mode BwiOepuTe MyHKT
Screen Space — Camera.

> [IlenkHUTE Ha MaJEeHBKOM HM300paKCHUH MHIIICHH CIIpaBa OT TOJIS
Render Camera u B nosiBuBIIeMcs uaniore Ha BkJajke Scene (ClieHa) BbI-
oepute GUI Camera.

4. Ileperamute o0vekT DelverPanel u3 manku Prefabs Ha oObekT
Canvas B uepapxuu, 4to0sl BoxuTh DelverPanel B Canvas. [Tocne atoro
CIIpaBa Ha dKpaHe, B U300paKeHNH, KOTOpoe (HopMUpyeTcsi KaMepoi MmoJib-
3oBatenbckoro uHTepdeiica GUI Camera, nomkHa NOSBUTHCS NaHeNb. Te-
neph HANUIIEM CIICHAPHM, YIPaBJISIOMNWA ITHM IOJIB30BATEILCKUM HH-
Tepdeiicom.

Iloooepaicka yposHs 300p08bsi

B Hactosmuii MOMeHT kinace Dray XpaHUT KOJIMYECTBO KIIKOUEH, HO
HE UMEET HUKaKoW MH(popManuu o0 YpOBHE 3/I0pPOBbs U HE MpeaycMaTpH-
BAET BO3MOYKHOCTHM IIOJIyYEHHMS PAHEHUU TJIaBHBIM repoem. HcmpaBum
IIEPBBIN U3 ITUX HEOCTATKOB.
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1. Otkpoiite cuenapuit Dray B MonoDevelop u BBeauTe cieayronui

KOJ:

public class Dray : MonoBehaviour, [FacingMover, IKeyMaster {

public enum eMode { idle, move, attack, transition }

[Header("Set in Inspector")]

public float speed = 5;

public float attackDuration = 0.25f; IIpogomKuUTEeNTbHOCTh aTaKu B
CeKyHaX

public float attackDelay = 0.5f; // 3agepxxka Mexay arakamu

public float transitionDelay = 0.5f; // // 3anepxka nepexoaa MexIy
KOMHATaMH

public int maxHealth = 10;

[Header("Set Dynamically")]
public int dirHeld = -1; // HanipaBnenue, COOTBETCTBYIOIIEE
// ynepKuBaemMou KJiaBuIle
public int facing = 1; // HanpaBnenue, kyaa cmotpurt peit
public eMode mode = eMode.idle;
public int numKeys = 0;

[SerializeField]

private int -health;
public int health {

get { return -health; }

set { -health = value; } }

private float timeAtkDone = 0;
private float timeAtkNext = 0;

void Awake () {

rigid = GetComponent<Rigidbody>();
anim = GetComponent<Animator>();
inRm = GetComponent<InRoom>();
health = maxHealth; }

b

2. Coxpanute Bce ciieHapuu B MonoDevelop u Bepautech B Unity.

llooxnrouenue nonvzosamenvcko2o unmepgetica k 0ovekmy Dray
Mbl  [0mKHBI HamucaTh CHEHApUM, OTOOpaKarol[ui 3HAYCHUS

cBoiicTB health u numKeys sk3emmsipa Dray.

1. Co3nmaiite B manke Scripts HOBBIM clieHapuii Ha C# ¢ UMeHEM

GuiPanel.
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2. Tlonkmtounte ero Kk urpoBomy o0Owvekty DelverPanel (Bnoxen B
00bekT Canvas B uepapxumn).

3. Otkpoiite cuenapuii GuiPanel B MonoDevelop u BBenute ciie-
JTYFOIIUN KOM:

using UnityEngine.UI;

public class GuiPanel : MonoBehaviour

[Header("Set in Inspector")]

public Dray dray;

public Sprite healthEmpty;

public Sprite healthHalf;

public Sprite healthFull;

Text keyCountText;

List<Image> healthimages;

void Start () {

// CaeTyuK KiIroueu

Transform trans = transform.Find("Key Count");

keyCountText = trans.GetComponent<Text>();

// UHIUKATOp yPOBHSI 370POBbS

Transform healthPanel = transform.Find("Health Panel");

healthimages = new List<Image>();

if (healthPanel != null) {

for (int 1=0; 1<20; 1++) {

trans = healthPanel.Find("H_"+1);

if (trans == null) break;

healthimages.Add( trans.GetComponent<Image>() );

void Update () {

// Tloka3aTh KOJWYECTBO KIFOUeH

keyCountText.text = dray.numKeys.ToString();

// TlokazaTh ypOBEHb 3710POBbS

int health = dray.health;

for (int i=0; i<healthlmages.Count; i++) {

if (health > 1) {

healthlmages][1i].sprite = healthFull;

} else if (health == 1) { healthlmages[i].sprite = healthHalf;

} else {

healthlmages][i].sprite = healthEmpty; }
health -=2; }

iy

4. CoxpaHuTe ClICHApUIA.
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5. Beibepute DelverPanel B uepapxum u B MHCIEKTOpPE HACTPOUTE
kommoHeHT GuiPanel (Script):

> [lepetamure B osie dray o0bekT Dray u3 uepapxum.

> B mone healthEmpty Beibepute crpaiit Health 0 u3 nzobpaxenus
Health B mamnke -Images B manenu Project (IIpoekr).

> B nosie healthHalf Bei6epute cnpaiit Health.l u3 uzo0paxenus
Health B mamnke -Images B manenu Project (IIpoekr).

> B mnone healthFull Beibepure cnpaiit Health 2 u3 uzobpaxkenus
Health B nanke -Images B manenu Project (IIpoekr).

6. lllenknute Ha kHomke Play (MrpaTh), v Bbl YBUAUTE, KaK UH/IMKA-
TOP YPOBHSI 3/TOPOBbSI 3aMOTHUTCS JOBEPXY.

7. Boibepute Dray B uepapxuu, He ocTaHaBiauBas urpy B Unity, u B
MHCIIEKTOpEe MOoMNpoOyiiTe BBOAUTH pa3Hbie 3HaueHHUs B moJiga numKeys u
.health komnonenTa Dray (Script). 9Tu u3MeHeHUsI JOJDKHBI OTPAXKATHCS B
MaHEJH MOJIb30BaTeNbcKoro nurepdeiica. CoxpaHUTe CLEHY.

Peanuzayusa nanecenus ywepoa /lpeto epacamu

Hactan momMeHT 100aBUTh ONMACHOCTEW B UTPOBOM MUp, J1aB Bparam
BO3MO>XHOCTh HAaHOCUTH paHbl /[pe€l0 B MOMEHT CTOJKHOBEHHS C HHUMH.
Kpome Toro, cTonkHOBeHHE ¢ Bparom OyaeT oTOpackiBaTh [[pesi HeMHOTO
Ha3aJ ¥ Ha KOPOTKOE BPEMS JENaTh €ro HEYsI3BUMBIM.

Peanuzayua DamageEffect

Cuenapuii DamageEffect Oyaer ucnonab3oBaThCs AJi ONpeeIeHUs
CTEIeHH BpeJia, HAHOCUMOTO BparoM Jlpeto, U Toro, JOJKEH JIU KOHTAKT C
BparoM BbI3bIBaTh oTOpackiBaHus Jlpes. Ilo3mHee ATOT ke clieHapuil Mbl
npuMeHUM K opyxuto Jlpesi, 4yToObl omnpenenutbh 3h(PexT BoO3aecTBHS
OpYXHs Ha Bparos.

1. Co3naiiTe B mamke _Scripts HOBBIM ciieHapuii Ha C# ¢ uMeHeM
DamageEffect.

2. llogxmrounte ero k urpoBoMy oowvekty Skeletos B nepapxumu.

3. Otkpoiite cuenapuii DamageEffect B8 MonoDevelop u BBenute
CHEQYIOIINI KOJI:

public class DamageEffect : MonoBehaviour {

[Header("Set in Inspector”)]

public int damage = 1;

public bool knockback = true; }

4. Coxpanute cuenapuit DamageEffect B MonoDevelop u BepHuTech
B Unity. Teneps B komnonente DamageEffect (Script) oosekra Skeletos, B
MHCTIEKTOPE, JOJKHBI TTOSIBUTHCS JIBa TOJISL.
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H3zmenenus 6 xnacce Dray

Ham Taxke Hy>KHO M3MEHUTH Kjacc Dray m MCHoJIb30BaTh B HEM
cuenapuit DamageEffect, Tonbko uTo moakimodeHHbIN K 00beKTy Skeletos.

1. Otkpoiite cuenapuii Dray B MonoDevelop u no6aBbte ciemyro-
1€ CTPOKH,.

public class Dray : MonoBehaviour, [FacingMover, IKeyMaster {

public enum eMode { idle, move, attack, transition, knockback }

[Header("Set in Inspector”)]

public float attackDelay = 0.5f; // 3agepxxka Mexay arakamu

public float transitionDelay = 0.5f; // 3agepkka nepexoaa MexIy

// KOMHaTaMu

public int maxHealth = 10;

public float knockbackSpeed = 10;

public float knockbackDuration = 0.25f;

public float invincibleDuration = 0.5f;

[Header("Set Dynamically")]

public int numKeys = 0;

public bool invincible = false;

[SerializeField]

private int _health;

private float transitionDone = 0;

private Vector2 transitionPos;

private float knockbackDone =0;

private float invincibleDone = 0;

private Vector3 knockbackVel,

private SpriteRenderer sRend;

private Rigidbody rigid;

void Awake () {

sRend = GetComponent<SpriteRenderer>();

rigid = GetComponent<Rigidbody>();

b

void Update()

if (invincible && Time.time > invincibleDone) invincible = false;
sRend.color = invincible ? Color.red : Color.white;
if ( mode == eMode.knockback ) {

rigid.velocity = knockbackVel;

if (Time.time < knockbackDone) return; }
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if ( mode == eMode.transition ){...}

b

void OnCollisionEnter( Collision coll ) {

if (invincible) return; // BeriiTu, ecnu J{peit moka Heys3BUM

DamageEffect dEf =

coll.gameObject. GetComponent<DamageEffect>();

if (dEf == null) return; // Ecniu xomnonent DamageEffect orcyrct-
BYET - BBIUTHU

health -= dEf.damage;// BeiuecTs BenuuuHny yiep0a u3 ypoBHS 3/10-
POBBSA

invincible = true; // Cnenatpb [{pest HEYsI3BUMBIM

invincibleDone = Time.time + invincibleDuration;

if (dEf.knockback) { // BeimonauTh oTOpaceiBaHue

// OnpenenuTh HalpaBJIeHUE 0TOPAChIBAaHUS

Vector3 delta = transform.position - coll.transform.position;

if (Mathf.Abs(delta.x) >= Mathf.Abs(delta.y)) {

// OTOpackIBaHUE 1O TOPUZOHTAIIN

delta.x = (delta.x>0)? 1 : -1;

delta.y = 0;

} else {

// OTbpaceiBanue 1o Beptukanu delta.x = 0;

delta.y = (delta.y>0)? 1 :-1; }

// TIpUMEHUTHh CKOPOCTh OTCKOKa K koMIoHeHTy Rigidbody

knockbackVel = delta * knockbackSpeed;

rigid.velocity = knockbackVel;

// YcranoButh pexkum knockback u Bpems mpekpaiiienusi orOpachl-
BaHUS

mode = eMode.knockback;

knockbackDone = Time.time + knockbackDuration;

I

2. Coxpanute Bce cueHapuu B MonoDevelop, Bepautech B Unity u
nieakHuTe Ha kHomnke Play (Mrpats).

Ecmu Teneps [peil CTOJKHETCS CO CKEIETOM, OH MOJIYYHT IOBPEXK-
JICHUE, OTCKOYMT Ha3aJ U CTAHET HEYSA3BUMBIM.

Peaﬂu3auuﬂ HAHECEHUA YpOHaA epacam

Ceituac [lpeit y>xe MOKET B3MaxXHYyTh MEUOM, aTaKkys Bpara; Ternepb
MPUIILIO BPEMS IPUJATh MEUY Passilyro CUIY.
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1. Bwibeputre o00BekT Sword B wuepapxuu (BJIOXKEH B OOBEKT
SwordController BHyTpu 00BekTa Dray).

2. Ilopxmtounte k HeMy cueHapuit DamageEfffect.

> B nmone damage xomnonenTta DamageEffect (Script) BBenure uuc-
70 2. Med T0JKeH ObITh TOCTATOYHO MOIITHBIM OPYKHEM.

3. CoxpaHHUTE CLIEHY.

Hzmenenus 6 xnacce Enemy

1. Otkpoiite cuenapuit Enemy B MonoDevelop u no6aBbTe ciie-
TYFOIITUE CTPOKH:

public class Enemy : MonoBehaviour {

[Header("Set in Inspector: Enemy™)]

public float maxHealth = 1;

public float knockbackSpeed = 10;

public float knockbackDuration = 0.25f;

public float invincibleDuration = 0.5f;

[Header("Set Dynamically: Enemy”)]

public float health;

public bool invincible = false;

public bool knockback = false;

private float invincibleDone = 0;

protected virtual void Awake() { ... }

protected virtual void Update() {

// TIpoBEpUTH COCTOSIHHE HEYSI3BUMOCTH W HEOOXOAMMOCTH BBITIOJI-
HUTH OTCKOK

if (invincible && Time.time > invincibleDone)

invincible = false;

sRend.color = invincible ? Color.red : Color.white;

if ( knockback ) {

rigid.velocity = knockbackVel;

if (Time.time < knockbackDone) return; }

anim.speed =1;

knockback = false;

b

void OnTriggerEnter( Collider colld ) {

if (invincible) return; // BeriiTu, ecnu [{peit moka HEYysI3BUM

DamageEffect dEf =

colld.gameobject.GetComponent<DamageEffect>();
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if (dEf == null) return; // Ecniu xomnonent DamageEffect orcyrct-
BYET — BBINTHU

health -= dEf.damage; // BeiuecTs Benmnuunny yiiep0a u3 ypoBHS 3/10-
POBBSA

if (health <= 0) Die();

invincible = true; // Cnenatb Jpes HEYSI3BUMBIM

invincibleDone = Time.time + invincibleDuration;

if (dEf.knockback) { // BeimonauTh oTOpaceiBanue

// OnpeaenuTh HalpaBIeHUE OTCKOKa

Vector3 delta = transform.position - colld.transform.root.position;

if (Mathf. Abs(delta.x) >= Mathf.Abs(delta.y)) {

// OTOpachsiBaHUE TIO TOPU3OHTAIH

delta.x = (delta.x>0)? 1 : -1;

delta.y = 0;

} else {

// OTOpacsiBaHUE IO BEPTUKAIU

delta.x = 0;

delta.y = (delta.y >0)? 1 :-1; }

// TIpuMeHHUTH CKOPOCTh OTOpachiBanms K KoMroHeHTy Rigidbody

knockbackVel = delta * knockbackSpeed;

rigid.velocity = knockbackVel;

// ' YcranoBuTh pexuM knockback u Bpemsi mpekpaienus oTopachl-
BaHMUSI

knockback = true;

knockbackDone = Time.time + knockbackDuration;

anim.speed = 0;

%

void Die() {

Destroy(gameQObject);

2. Coxpanute cueHapuii Enemy.

3. Otkpoiite cuenapuii Skeletos B MonoDevelop u BHecure ciie-
TyIOITHe HEOOBITNE N3MEHEHUS:

public class Skeletos : Enemy, [FacingMover {

protected override void Awake () { ... }

override protected void Update () {

base.Update();

if (knockback) return;

if (Time.time >= timeNextDecision) {
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DecideDirection(); }
// Tlone rigid yHacinegoBaHo OT kjacca Enemy u nHUIIMan3upyeTcs

// B Enemy.Awake() r
igid.velocity = directions[facing] * speed;
Iy

4. Coxpanure Bce cuieHapuu B MonoDevelop u Bepuutech B Unity.

5. Boibepute 00bekT Skeletos B nepapxuu U B MHCIEKTOPE BBEAUTE
3HaueHue 4 B nosie maxHealth komnonenTa Skeletos (Script). B pe3ynbra-
T€, UTOOBI YOUTH cKkeneTa, J[pero npuaercs HAaHeCTH JiBa yaapa MeuoM (Ka-
XKIBIA yap KOTOPHIM YMEHBIIIAET YPOBEHB 3/I0POBHS Bpara Ha 2).

6. CoxpaHuTe ClieHy ¥ meiakaute Ha kHonke Play (Urpats).

Temneps Jlpeir MoKeT aTaKOBaTh CKEJIETOB, HAHOCUTDh UM YyIIIepO | 3a-
CTaBJISITh OTCKAaKUBATh Ha3ajl.
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2. Coznanme 3D urpnl
2.1 Coznanue 3D-posuka

Hauano npoexma: pasmewenue o6vexmos

Wtak, HauHeM C co3/aHus OOBEKTOB M pa3MEUIEHUS] UX B CIICHE.
[TepBpiMHu OyayT cTaTMueckne OOBEKTHI — IIOJ M CTEHBI. 3aT€M BbIOEpeM
MECTO JJi1 UICTOYHUKOB CBeTa U Kamepsl. [locinennum co3paanum Urpoka —
3TO OyAeT OOBEKT, K KOTOPOMY Bbl I0OABUTE CLIEHAPUH, MEPEMEIIAOIINE
€ro IO CIICHE.

Hexopayuu: non, enewinue u GHympeHHue cmembl

B pacnonoxxeHHOM B BepxHell yacTu 3kpaHa MeHio GameObject Ha-
BEJUTE yKa3aTelb MbIIIM Ha cTpouky 3D Object, 4T0ObI OTKPHITH JOMOJ-
HUTEJIbHOE MeHI0. BriOepute B Hem BapuaHT Cube, Tak Kak s Hauieu
CIIEHBI TpebyeTcs KyO.

[lepenBuHbTe M OoTMacmITaOUpyiiTe KyO, 4TOOBI co3aaTh noia. Ilpu
3TOM MBI €r0 CJIeTKa OITyCKaeM BHH3 JJIsI KOMIIEHCAllUH BBICOTHI, HO 00b-
€KT OCTAeTCsl HUEHTPUPOBAHHBIM.

[ToBTOpUTE ONMHMCAHHYIO NOCJIEIOBATEIBHOCTD JJISI CO3/JIAHUS BHEI-
HUX CTEH KOMHAThbl. MOXKHO KaXKIbIil pa3 3aJeiicTBOBaTh HOBBIM KyO, a
MO’KHO KOIIMPOBAaTh U BCTABIIATh CYLIECTBYIOIIMM OOBEKT, YKa3bIBasl CTaH-
JapTHbIE coKpalieHus. J[Buraiite, noBopaunBaiiTe U MaclITaOUpPyWTe CTe-
HbI, YTOOBI OJIYYUTh IEPUMETP.

Konnaiioep u mouxa nabnooenus uepoxa

B »TOM mpoekTe urpoka OyJer NpeacTaBisTh OObIYHBIA MPUMHTHB.
B meno GameObject BoiOepute Bapuant Capsule. [losButcs nunuuapu-
yeckasi Gpurypa co CKpyrJieHHbIMUA KOHIIAMHU — 3TO U €CTh Halll UTpok. Cme-
CTUTE OOBEKT BBEPX, CHeNaB ero koopauHary Y paBuoit 1.1. Teneps nam
UTPOK MOKET MPOMU3BOJIBHBIM 00pa3oM MepeMelarbesi BIoJib oceid X u Z
P YCIIOBUM, YTO OH OCTA€TCS BHYTPHM KOMHAThl U HE KacaeTcs CTEH.
[IpucBoiite 00bekTy uMs Player.

Ha nanenu Inspector Bel yBUIWTE, YTO 3TOMY OOBEKTY Ha3HA4€H
KaIlCyJIbHBIM KoJutanaep. BMecTo KancyiapHOroO KOJIanIepa Mbl HA3HAYUM
O0OBEKTY KOHTPOJUIEP IIEPCOHAKA.

JIns 3aBepIICHUs] HACTPOWKM UTPOKAa OCTaJOCh CHIENIaTh BCETO OJIUH
mar — MpUCOEINHUTh K HEMY Kamepy. llepeTanure kamepy Ha Karcydmy,
4TOOBI IPUCOEIUHHUTH €€ K UTPOKY. 3aTeM PACHOJIOXKHUTE €€ TaKuM oOpa-
30M, YTOOBI OHa COOTBETCTBOBAJIA TJla3aM UTPOKA.
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Heueaem obvexmol: cyenaputl, akmusupywuil npeoopa308aHus

UToOkI 3aCTaBUTh UTPOKA TIEPEMEIIATHCS 110 CIIEHEe, HaM TOTPEOYIOT-
Csl CIICHApUH JBWKEHUSI, KOTOpbIe OyAyT MPUCOEIUHEHBI K UTPOKY. MeH-
HO OHHU OyIyT pearupoBaTh Ha KJIaBHATYPHBIA BBOJ U MAHUIYJISIIUNA MBbI-
IbIO0, HO JIJISI HayaJia Mbl 3aCTaBUM UTPOKa MTOBOPAYMBATHLCS HA MECTE.

Hanucanue xooa

Co3zpnaiite HOBBIN cueHapui C#

[IpuBoHM OOBEKT BO BpallleHHE

using UnityEngine;

using System.Collections;

public class Spin : MonoBehaviour public float speed = 3.0f;

void Update() {

transform.Rotate(0, speed, 0);}

j

Komnonenm cyenapus ons ocmompa cyenwvl: MouselLook

OperimBopk MouseLook ¢ mepeuncienueMm i mpeoOpa3oBaHUs
OBOpOTa

using UnityEngine;

using System.Collections;

public class MoyseLook : MonoBehaviour { public enum Rota-

tionAxes {
MouseXAndY =0,
MouseX =1,
MouseY =2
§

public RotationAxes axes = RotationAxes.MouseXAndY;
void Update() {

if (axes == RotationAxes.MouseX) {

// 3TO TIOBOPOT B TOPU30OHTATILHOM IJIOCKOCTH

§

else if (axes == RotationAxes.MouseY) {

// TO TIOBOPOT B BEPTUKAILHOU IIOCKOCTH

§

else {

// ' 3T0 KOMOMHUPOBAHHBINA MTOBOPOT

i}
h
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VYanure KOMIOHEHT Spin U BMECTO HETO MPUCOCAUHUTE K UTPOKY
HOBBIU CIICHApHU.

I'opuzonmanvHoe epawenue, ciedsiujee 3a yKasamenem Molulu

[lepBast u Haubosiee MpocTasi BETKa COOTBETCTBYET BPAIIEHUIO B TO-
PU3OHTAIBLHOM TIIOCKOCTH.

public RotationAxes axes = RotationAxes.MouseXAndY;

public float sensitivityHor = 9.0f;

void Update() {

if (axes == RotationAxes.MouseX) {

transform.Rotate(0, sensitivityHor, 0);

}

Komanna Rotate, pearupyronias Ha ABUKEHUS yKa3aTeNsl MBIIIN

transform.Rotate(0, Input.GetAxis("Mouse*X") * sensitivityHor, 0);

Meton GetAxis() monydaet 1aHHbIC, BBOJUMBIE C IOMOIIBIO MBIIITH.

enkuute Ha KHOMKE Play u moagBuraiiTe MbIlb B pa3Hble€ CTOPOHBI.
OOBEKT HAYHET TOBOPAYNBATHCS BIIPABO M BICBO BCIIE 32 YKA3aTEIICM.

Ilosopom 6 sepmukanvuotl niockocmu 013 cyenapus MouseLook...

public float sensitivityHor = 9.0f;

public float sensitivityVert = 9.0f;

public float minimumVert = -45.0f;

public float maximumVert = 45.0f;

private float _rotationX = 0;

void Update() {

if (axes == RotationAxes.MouseX) {

transform.Rotate(0, Input. GetAxis("Mouse X") * sensitivityHor, 0);

b

else if (axes == RotationAxes.MouseY) {

_rotationX -= Input.GetAxis("Mouse Y") * sensitivityVert;

_rotationX = Mathf.Clamp(_rotationX, minimumVert, maximum-
Vert);

float rotationY = transform.localEulerAngles.y;}

transform.localEulerAngles = new Vector3( rotationX, rotationY,
0);

Meron Rotate() mpocTo yBelIWYMBAET Yroy MOBOPOTa, B TO BpeMs
KaK Ha 3TOT pa3 MbI €0 33/1a€M B SIBHOM BHJIE.

0()H06p€]l/l€HHbl€ COPUSOHMATIbHOE U 6EPMUKATIbHOE 6pAULEHUA
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B nocnennem dparmente kona meron Rotate() Takxke He pUMEHS-
eTCsl, TaK KaK HaM CHOBa TPeOyeTCs OrpaHUYHTh JUAIA30H yTIIOB MOBOPO-
Ta MO BEPTUKAIA. DTO O3HAYAET, YTO TOPU3OHTAJILHBIA MOBOPOT TOXKE
HY>KHO BBIYUCIISITH BPYUYHYIO.

Cuenapuii MouselLook, moBopaunBaromuii 00BEKT OJHOBPEMEHHO
10 TOPU30OHTANIM U 110 BEPTUKAIIN

else {

_rotationX -= Input.GetAxis("Mouse Y") * sensitivity Vert;

_rotationX = Mathf.Clamp(_rotationX, minimumVert, maximum-
Vert);

float delta = Input.GetAxis("Mouse X") * sensitivityHor;

float rotationY = transform.localEulerAngles.y * delta;

b

transform.localEulerAngles =

new Vector3( rotationX, rotationY, 0);

ITomectute B crienapuit MouseLook BoT Takoit metos Start():

void Start() {

Rigidbody body = GetComponent<Rigidbody>();

if (body !=null) IIpoBepsieM, CyliecTByeT Jii 3TOT KOMIIOHEHT.

body.freezeRotation = true;

b

[Tocne 3amycka 3TOro CIEHApUs BBl MOJYYHTE BO3MOKHOCTH CMOT-
PETh BO BCEX HAIPaBJIEHUAX, IPOCTO MEpeMeIIasi yKa3aTelb MbIIIIH.

Komnonenm ons knasuamypnozo 6600a

B03MOXXHOCTh CMOTpETh 0 CTOPOHAM B OTBET HAa IEPEMELICHUS
yKazaTeJsl MBI OTHOCUTCSI K BaKHBIM (pparMeHTam 3J€MEHTOB yIIpaBJie-
HUS TIEPCOHAXKEM B Urpax OT MEPBOro JUIA, HO ATO TOJBKO MOJOBUHA Je-
na. KpoMme 3T0oro, Urpok J10JKeH epeMeniaThes Mo CIIEHE B OTBET Ha KJa-
BUATYpHBIA BBOA. [103TOMY B HOMONHEHHE K KOMIIOHEHTY ISl 3JIEMEHTA
yIpPaBJICHUS] MBIIIBIO HAIUIIEM KOMIIOHEHT JJisi KJIaBUATypHOTO BBOJA;
co3gaiite HOBBIM KoMmoHeHT C# script ¢ umenem FPSInput u nmpucoennnu-
Te ero K urpoky. IIpm 3ToM MBI Ha BpeMsl OrpaHUYUM KOMIIOHEHT
MouselL.ook TOTBEKO TOPU30HTAILHBIM BpPAIIEHUEM.

Kop BpaiieHus u3 nepBoro JMCTUHra ¢ Mapod HEOOJNBIIUX HW3MEHe-
HUU

using UnityEngine;
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using System.Collections;

public class FPSInput : MonoBehaviour { public float speed = 6.0f;

void Update() {

transform.Translate(0, speed, 0);

Heo0s3aTenbHbIN 37IEMEHT Ha ClTydail, €CIM Bbl 3aXOTUTE YBEIUYHUTh
CKOPOCTb.

Mensiem meto1 Rotate() Ha meton Translate().

i}

Peaxyus na nascamue kiaguu

Kon mepemerienrsi B OTBET Ha Ha)XaTHs KJIABUII aHAJIOTHYEH KOy
BpaIlleHUs B OTBET Ha JIBIXKCHHE YKa3aTels MbIITU. Mbl CHOBAa HCTIONB3yeM
Meto GetAxis(), mpuyeM aHaJIOTHIHBIM 00pa3oM.

V3MeHeHwre MOo0KEHUS B OTBET Ha HAaXKaTHe KIIaBHIII

void Update()

{float deltaX = Input.GetAxis("Horizontal") * speed;

float deltaZ = Input.GetAxis("Vertical") * speed;

transform.Translate(deltaX, 0, deltaZ);}

Komnonenm CharacterController ons pacnoznasanus cmojKkHOBeHUl

HasnauenHsle 00BEKTY HaMpsIMyIO MPeoOpa3oBaHUsl HE 3aTPAruBalOT
TaKOW acCIeKT, KaK paclo3HaBaHUE CTOJIKHOBEeHMU. B pe3ynbrare mepco-
HaXX HAYMHAET XOJIUTh CKBO3b CTeHBI. [loaTOMY HaMm TpeOyeTcss KOMITOHEHT
CharacterController. UMeHHO OH 00€CHEUUT €CTECTBEHHOCTh IepeMellie-
HHM HAIIEro MepCcoHaxa.

ITepememenue komnonenta CharacterController BMeCTO KOMITIOHEH-
ta Transform

private CharacterControllgr _charController;

void Start() {

_charController = GetComponent<CharacterController>();

j

void Update() {

float deltaX = Input.GetAxis("Horizontal") * speed;

float deltaZ = Input.GetAxis("Vertical") * speed;

Vector3 movement = new Vector3(deltaX, 0, deltaZ);
movement = Vector3.ClampMagnitude(movement, speed);
movement *= Time.deltaTime;

movement = transform.TransformDirection(movement);
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_charController.Move(movement); }

Xooumw, a He 1emamb

Teneps, Koraa pacno3HaBaHUE CTOJKHOBEHMM padOTaeT, B CLICHAPHUA
MO>XHO J00aBUTh CHIIY TSDKECTH, YTOOBI UTPOK CTOSUT HA moiy. O0BsSBUM
MepEMEHHYIO gravity U BOCTOJIb3yeMCsl €€ 3HaUY€HHUEM JIJIT OCH Y, Kak I10-
Ka3aHO B CJICIYIOIIEM JIMCTHUHTE.

JloOaBiieHHE CHITBI TSHKECTH B KO IBHKCHUS

public float gravity = -9.8f;

void Update() {

movement = Vector3.ClampMagnitude(movement, speed);

movemeht.y = gravity;

Hcnonb3yeM 3HaUeHNE TEPEMEHHOMN gravity BMECTO HYJIS.

Temnepb Ha UTpoKa IEUCTBYET MOCTOSTHHASI CUJIa, TSHYIIAs €ro BHU3.
K coxanenuto, oHa He Bcerja HalpaBjeHa CTPOr0 BHHU3, TaK KaK M300pa-
KAIOIWA WTPOKAa OOBEKT MOXKET HAKJIOHATHCS BHU3 M BBEPX, CIEAys 3a
JBIKEHUSIMU yKaszaTenst Mbln. K cuacTeio, y Hac ecTh Bce, YTOOBI UCIpa-
BUTH 3TOT HEJIOYET, IOCTATOYHO CJIETKa MOMEHSTh HACTPOUKH KOMITOHCHTA
M0 OTHOLICHHWIO K UrpokKy. I[lepBeIM AenoM OrpaHu4YbTe€ KOMIIOHEHT
MouselLook TOJIBKO TOPHU30HTAIBHBIM BpAaIllEHHEM. 3aTeM J00aBbTE ATOT
KOMIIOHEHT K KaMepe M OrpaHUYbTE €ro TOJIbKO BEPTHKAJIbHBIM BpAIllCHU-
eM. B pe3ynbrare Ha mepeMelieHus yKazaTeisl MBIIIM Yy Bac OyIyT pearu-
pOBaTh ABa Pa3HbIX OOBEKTA.

2.2 JlobaByisieM B HTPY BPAroB M CHAPSIAbI

Hauynem MBI ¢ HamucaHus CIiEHAPUEB, MPEBPAIAIOIINX HAIIETO WI-
poka B cTpenka. [locie 3TOro Mbl 3aMoOJHUM CIIEHY BparaMu, J00aBHB B
YHCIIe MPOYETO KOJI, MO3BOJISIONINN OECIeNbHO MepeMeniaThCs Mo CIeHE U
pearmpoBaTh Ha TomajaHue. B 3akimroueHrne MbI JTaguM BparaM BO3MOX-
HOCTh OTCTPEINBATHCS, KUas B UTPOKA OTHEHHBIE IIIaPHI.

Bort mian namei Oynyuieid paboThi:

— HanucaTe K01, TO3BOISIONINN UTPOKY CTPEISTh.

— Co3/1aTh CTaTUYHBIC IIEJIU, PEAarupYyIOIINe Ha MOMNaJaHue.

— 3acTaBUTh 1IEJIH MIEPEMEIIATHCS MO CIICHE.

— Br3BaTh aBTOMaTHUECKOE TIOSIBJICHHE HOBBIX OJIYKIAIOIINX TIeNICH.

— JlaTh BO3MOXKHOCTPH IIEJIsIM/BparaM KuJaTh B UTPOKA OTHEHHBIE IIa-

PBI.
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Cmpenvba nymem dpocarus iyuei

[TepBoil OMOMHUTENBHONW (DYHKIIMOHAIBHON BO3MOXKHOCTHIO, KOTO-
pyI0 MbI J00aBUM B Halll JIEMOHCTPAIMOHHBIA POJIMK, CTAaHET CTpesboa.
YMeHue orisiibIBaThCs M0 CTOPOHAM U MEPEMENIATHCS B IIYTEpE OT MEp-
BOTO JIMIIA SIBJISIETCS, O€3 COMHEHUS, PEIIAIOIINM, HO UTpa HE HAYHETCH,
MIOKAa UTPOKHU HE CMOTYT BIIMSITh HA OKPY’KAIOLIEE MPOCTPAHCTBO U MOKA3bI-
BaTh cBO€ macTepcTBO. CTpenbba B TPEXMEPHBIX UIpax pean3yeTcsl He-
CKOJIbKUMHU CIIOCOOaMu, HanboJiee BaXKHBIM M3 KOTOPBIX SIBISIETCS] Opoca-
HHE JTyYEH.

Hmumayus cmpenvovl komanoou ScreenPointToRay

Wtak, Mbl peanusyeM CTpenab0y MpOeLHpPOBAHUEM JIyya, HAUYMHAIO-
HIErocsi B MECTE HAXOXJEHUSI KaMepbl U PacIHpOCTPAHSIOMIETOCS MO LIEH-
TpaJbHOM JTUHUHU €€ MoJs 3peHus. [IpoenupoBanue jiyya mo LEHTPAIbHON
JIMHUY TI0JIS1 3pEHUSI KaMepbl MPEJCTaBIsAeT COO0M YacTHBINA cilydyail JeicT-
BUsI, KOTOPOE HA3bIBAETCS BHIOOPOM C TOMOILbIO MBIIIIH.

Cyenaputi RayShooter, npucoedunsiemsiii Kk kamepe

using UnityEngine;

using System.Collections;

public class RayShooter : MonoBehaviour {

private Camera _camera;

void Start() {

_camera = GetComponent();

b

void Update() {

if (Input.GetMouseButtonDown(0)) {

Vector3 point = new Vector3(_camera.pixelWidth/2,
_camera.pixelHeight/2, 0);

Ray ray = camera.ScreenPointToRay(point); RaycastHit hit;

if (Physics.Raycast(ray, out hit)) {

Debug.Log("Hit " +*hit.point);

b

Wcnymennsiil g1yd 3anoiHseT nHpopMaireit mepeMeHHyro, Ha KOTo-
PYIO UMEETCS CChLIKA.

BekTop coznaercs, 4ToObl ONMpeAenuTh Uil Tyda SKpaHHbIE KOOPIu-
Hatel. [Tapametpnl pixelWidth u pixelHeight mator Ham pasmep skpana.
OnpenenuTs ero IEeHTP MOXHO, pa3/euB 3TH 3HAYCHHS IOIOIaM. XOTs
KOOPJIMHATHI dKpaHa SABJSIOTCS IBYMEPHBIMH, TO €CTh y HAaC €CTh TOJBKO
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pa3Mepsl 10 BEPTUKAIM U TOPU3OHTANU, a IyOMHA OTCYTCTBYET, BEKTOP
Vector3 Bce paBHO co3iaercs, Tak kak meTos ScreenPointToRay() TpeOyet
JAHHBIX 3TOr0 TUMa. BBI3BaHHBIA 11 3TOro Habopa KOOPJAMHAT METOJ
ScreenPointToRay() naet Ham o0BbekT Ray.

3ateM J1yu nepenaetrcss B MeToa Raycast(), mpudem 3TO HE €IUHCT-
BEHHBIU MepelaBaeMblil B 3TOT MeTO/1 00BEKT. ECTh Takxke CTpyKTypa AaH-
HbIX RaycastHit; ona mpeacrasnseTr coboii Habop mHOpPMAIMHU O MEpece-
YEHUU JIy4a, B TOM YHCJI€ O TOYKE, B KOTOPOH BO3HUK JIy4, U 00 00BEKTE, C
KOTOPBIM OH CTOJIKHYJICSI.

B xoniie MbI Bei3biBaeM MeToj] Physics.Raycast(), koTopbiii mpoBepsi-
€T MECTO TepEeCceYeHHUs] pacCMaTPpUBAEMOro JIy4a, cooupaetr uHGOpMaIHIo
00 ATOM TEpPEeCeYeHUH M BO3BpaIllae€T 3HAUYCHHE true B cllydae CTOJKHOBE-
HUS Jy4a ¢ MpensarcTBUeM. Tak Kak BO3BpallaeMoe 3HaYeHHUE MpUHaJIe-
*uUT TUny Boolean, MeToq MOXXHO MOMECTUTh B MHCTPYKIMIO MPOBEPKU
ycioBus, coBceM kak meTo 1 Input.GetMouseButtonDown() uyTh panbIiie.

Jlobasnenue 6u3yanbHuLIX UHOUKAMOPOS OJis NPUYEIUBAHUS U NONA-
oanutl

Temepb HaM HY)KHO J0OAaBUTH B CIIEHY JIBa BUJA BU3yaIbHBIX WH]IH-
KaTOpOB: TOYKY TMPHUIIETUBAHUS B CEpPEAUMHE dKpaHa U METKY B MeCTe
CTOJIKHOBCHHUS JTy4a C TIPETSTCTBACM.

Cyenaputi RayShooter nocne 0obagénenus unouKamopHulx cgep

using UnityEngine;

using System.Collections;

public class RayShooter : MonoBehaviour {

private Camera _camera;

void Start() {

_camera = GetComponent();}

void Update() {

if (Input.GetMouseButtonDown(0)) {

Vector3 point = new Vector3(_camera.pixelWidth/2,
_camera.pixelHeight/2, 0);

Ray ray = camera.ScreenPointToRay(point); RaycastHit hit;

if (Physics.Raycast(ray, out hit)) {

StartCoroutine(Spherelndicator(hit.point));

i)

private IEnumerator Spherelndicator(Vector3 pos) {

GameObject sphere =
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GameObject.CreatePrimitive(PrimitiveType.Sphere);

sphere.transform.position = pos;

yield return new WaitForSeconds(1);Destroy(sphere);

%

Kak cnenyer u3 ee umenu, ¢pynkuus StartCoroutine() 3amyckaeT co-
nporpammy. ITocie 3Toro oHa HauMHaeT pabOTaTh 10 3aBEPIICHUS BBITOJ-
HEHUS, TIEPUOJNYCCKH JIeIIast may3bl.

Buzyanvhwiii unouxamop 01 mouku npuyeiusaHusl

void Start() {

_camera = GetComponent();

Cursor.lockState = Cursor%ockMode.Locked; Cursor.visible = false;

b

void OnGUI() {

int size = 12;

float posX = camera.pixelWidth/2 - size/4;

float posY = camera.pixelHeight/2 - size/2;

GUI.Label(new Rect(posX, posY, size, size), "*");

b

Urak, ko, ynpaBiasrOMAi OBEICHUEM UTPOKA, TOTOB. DAKTUUECKH
MBI 3aBEpIIWINA pabOTy HaJ B3aUMOJICUCTBUAMH UTPOKA CO CIIEHOM, HO y
HaC BCE €IIle OTCYTCTBYIOT IICJIH.

Coz0aem akmusHbvle yeu

B03MOXXHOCTB CTpENATh — 3TO 3aMEUYaTeIbHO, HO B JIAHHBIT MOMEHT
CTpENATh HAIEMY UTPOKY HE BO 4TO. [I03TOMY Ham HYXHO CO3[1aTh LEJIe-
BOM OOBEKT U MPHUCOCAUHUTH K HEMY CIICHAPHUH, MPOrPAMMHUPYIOIIHI pe-
aKIMIO Ha MonajJaHue.

Onpeodensem moukKy nonadarus

[TepBBIM [1€J10M HaM HY>KE€H OOBEKT, KOTOPBIN MOCIY>KUT MUIIICHBIO.
Coznaiite ky0 U MOMEHSIUTE €ro pa3Mmep IO BepTUKaU, BBeld B mnoje Y
111 mpeoOpa3zoBanHus Scale 3Hadenue 2. B nmonsax X u Z ocTaBbTe 3Haue-
Hue 1. [lomectuTe HOBBIM 00BEKT B TOUKY ¢ koopanHatamu 0, 1, 0, 9To0bI
OH CTOSUT Ha MOJIy B IIEHTPE KOMHATBI, U MpUCBOTE emy uMsi Enemy. Co3-
nanrte ciieHapui ¢ uMeHeM ReactiveTarget u npucoenuHUTE €ro K 00beK-
Ty.

Bepnutech k crieHaputo RayShooter.cs u oTpenakTupyute Koj Hc-
MyCKaHUs Jy4a B COOTBETCTBUU C MMOKa3aHHBIM JINCTUHTOM.
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Pacnosnasanue nonadanuii 6 yeno...

if (Physics.Raycast(ray, out hit)) {

GameObject hitObject = hit.transform. gameObJ ect;

ReactiveTarget target = hitOb-
ject.GetComponent<ReactiveTarget>();

if (target !=null) { Debug.Log("Target hit");

} else { StartCoroutine(Spherelndicator(hit.point));

Iy

Yeeoomnsiem yenv o nonadanuu

B kolile Hy’)KHO OMEHATH BCETO OJHY CTPOKY, KaK MOKa3aHO B CJe-
IYIOILEM JINCTUHTE.

Omnpaska coobujenus yeneeomy oo0vexmy

if (target !=null) {

target.RtactToHit(); BsI30B MeTOMa AJIsI MUILIEHH BMECTO T'€HEpa-
MU OTJIaIOYHOTO COOOILIECHHUS.

} else { StartCoroutine(Spherelndicator(hit.point));

}

Tenepsr oTBewaromuii 3a CTpebOy KOJI BBI3BIBAET CBSI3aHHBINA C MH-
IICHBIO METOJ, KOTOpPBIM HAaM HYXHO HalucaTb. BBenure B CueHapuu
ReactiveTarget ko cieayromero JUCTUHTA.

Cyenapuu ReactiveTarget, peanusyrowuti cmepms 8paza npu nona-
oanuu

using UnityEngine;

using System.Collections;

public class ReactiveTarget : MonoBehaviour {

public void ReactToHit() { Metona, BBI3BaHHBINA CIICHAPHEM
CTPEJIBOBI.

StartCoroutine(Die());

}

private [Entimerator Die() { OnpokuapiBaeM Bpara, xaem 1,5

CEKYHIbI U YHUYTOXKAEM €TO.
this.transform.Rotate(-75, 0, 0);
yield return new WaitForSeconds(1.5%);
Destroy(this.gameObject);

I3
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Tenepp Haimia muleHb pearupyeT Ha mnonajganue! Ho Oombiie oHa
HUYEro He Aenaer. /laBaiite 1oOaBUM el JTOMOJHUTEIbHBIE MOJIEIN MOBE-
JIeHUSI, YTOOBI IPEBPATUTD €€ B HACTOSIIIETO Bpara.

baszoswiii uckyccmeennwiii unmeniekm OJisi nepemeweHust o CyeHe

CratuuHas 1eiab HE OYeHb MHTEPECHA, MO3TOMY JlaBaiiTe HaMMILIEM
KOJI, KOTOPBIM 3aCTaBUT BparoB MepeMeIaTbes no cieHe. Takoi Kol aBiis-
eTcsl OJAHMM U3 TMPOCTEHIINX NPUMEPOB MCKYCCTBEHHOT'O HWHTEIJICKTa
(Artificial Intelligence, Al). DTOT TepMUH OTHOCUTCS K CYUIHOCTSIM, ITOBE-
JIEHUE KOTOPBIX KOHTPOJIUPYETCS KOMIBIOTEPOM. B naHHOM ciydae Takoit
CYIIIHOCTBIO CIIYKHUT Bpar B Halllel UTpe, HO B PEaIbHOM JKU3HU 3TO MOXKET
OBITh, HAIIPUMEP, POOOT.

ba3zosuviii cyenapuu WanderingAl

using UnityEngine;

using System.Collections;

ublic class WanderingAl : MonoBehaviour {

public float speed = 3.0f;

public float obstacleRange = 5.0f;

void Update() {

transform.Translate(0, 0, speed * Time.deltaTime);

Ray ray = new Ray(transform.position, transform.forward);

RaycastHit hit;

if (Physics.SphereCast(ray, 0.75f, out hit)) {

if (hit.distance < obstacleRange) {

float angle = Random.Range(-110, 110);

transform.Rotate(0, angle, 0);

I

Cneorcenue 3a cocmosiHueM nepconantca

Tekyliiee mnoBejeHHWE Bpara MMEET OJWH HEIOCTaTOK. JIBuxkeHue
BIIEpE]] IPOJOJKAETCS J1ayKe MOCe MOMalaHus B Hero myiu. Beas meron
Translate() 3amyckaercss B KaxjoM KaJpe BHE 3aBUCUMOCTU OT OOCTOS-
TeabCTB. BHECEM B KO HEOOJIbIIINE NU3MEHEHHS, TO3BOJISIOLINE CIEIUTD 3a
TEM, )KUB MIEPCOHAXK WM MEPTB. [ OBOPSI TEXHUYECKHUM SI3BIKOM, Mbl XOTHM
OTCJIEKHBATD «KHUBOE» COCTOSHHUE NIEPCOHANKA.

Cyenapuii WanderingAI nocne 0obasnenus «#ueo20» coCcmostus

privat®é bool _alive; void Start() {

_afive = true;

j
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void Update() {

if{(_alive) {

transform.Translate(0, 0, speed * Time.deltaTime);
5y

public void SetAlive(bool alive) {

_alive = alive;

j

Cyenapuii ReactiveTarget coobwaem cyenapuro WanderingAl, xo-
20a Hacmynaem cmMepmby

public void ReactToHit() {

WanderingAl behavior = GetComponent();

if (behavior !=null) { behavior.SetAlive(false);}

StartCoroutine(Die());}

Yeenuuenue xonuuecmesa epacos

B Hacrosiee BpeMs B CIieHE MPUCYTCTBYET BCETO OJIMH Bpar, W IO-
CJIE €r0 CMEPTH CIIeHA CTAHOBUTCS IycToM. JlaBaliTe 3acTaBUM UTPY MOPO-
XKJaTh BparoB, clejaB Tak, YTOOBI MOCJIE CMEPTH CYIIECTBYIOIIETO Bpara
cpa3y mosBisuics HOBbIM. B Unity 3TO Jlerko fenmaercsi ¢ ITOMOIIIbI0 MeXa-
HH3Ma 1a0JI0HOB IK3eMILTApOB (prefabs).

Ixzemniapel Heguoumoco komnonenma SceneController

XoTs cam 1o cebe mabJIoH B CLIEHE OTCYTCTBYET, HAM HY>KE€H HEKHid
00BEKT, K KOTOPOMY OyJIeT MPUCOCAUHATHCS KO/, TIOPOXKIAFOIINI BParos.
[ToaTOMy MBI CO37aAMM TIyCTOM UTPOBOM OOBEKT U OOABUM K HEMY CIIe-
HapHH, IpU 3TOM caM 0O0BEKT OCTAHETCS] HEBUUMBIM.

Bri6epute B MeHo GameObject komanny Create Empty u mpucsoii-
Te HOBOMY 00BbekTy umsi Controller. YOenurech, 4To OH HaXOJUTCS B TOY-
ke ¢ koopaunaramu 0, 0, 0. Coznaiire cuenapuit SceneController, moka-
3aHHBINA B CJICTYIOIIEM JTUCTHHTE.

Cyenapuii SceneController, noposicoarouuii 3K3eMnispol 8pazos

using UnityEngine;

using System.Collections;

public class SceneController : MonoBehaviour { [SerializeField] pri-
vate GameObject enemyPrefab; private GameObject enemy;

Void Update() {

if (_enemy == null) {

_enemy = Instantiate(enemyPrefab) as GameObject;
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_enemy.transform.position = new Vector3(0, 1, 0);

float angle = Random.Range(0, 360);

_enemy.transform.Rotate(0, angle, 0);

Iz

}

[TpucoenuHUTE 3TOT ClIEHAPUil K OOBEKTY-KOHTPOJUIEPY, U Ha IaHe-
mu Inspector mosiBUTCsI ToJie Jyist iabjoHa Bpara ¢ uMeneM Enemy Prefab.
OHo paboTaeT aHAJIOTMYHO OOUIEAOCTYIIHBIM IEPEMEHHBIM, HO €CTh U
BaXHOE OTJINYHE.

Cmpenvba nymem co30aHusl IK3eMNIAPO8

Xoportio, 1060aBUM Bparam erie HeMHoro crocodHocteit. [lotmem mo
TOMY K€ MyTH, YTO U Mpu padoTe Haj UrpokoM. [lepBeiM nemom Mbl Hay-
YIJIM BPAaroB JBUTATHCSA, TENEPh AaJUM UM BO3MOXKHOCTh CTPEJIATH!

Illabnon cuapsioa

Ecnu panbiiie Mbl cTpesisuin 03 TPUMEHEHHS! peaibHbIX CHAPSI/IOB,
TO Tenepb OHU HaM NoHaAo0sTcs. CTpenbda MpUeMoM UCITYCKaHUS JTy4eH,
0 CYTH, MTHOBEHHA, W TMOMAJaHUE PETUCTPUPYETCS B MOMEHT IeTYKa
KHOIIKOM MBIIIH, Bparu ke 0yayT OpocaTh «OTHEHHBIC MIAPBD», JIETAIOIIHNE
o Bo3nyxy. Pazymeercs, XOTsi OHU JIBUTAIOTCSI IOBOJILHO OBICTPO, Y UTPO-
Ka OyZIeT BO3MOKHOCTh YKJIOHUThCS. DUKCHpOBaTh OMagaHusl Mbl OyneM
HE METOJIOM HCIyCKaHHs JIyded, a METOJIOM PACHO3HABAHMS CTOJKHOBE-
HUU

Kon OyneTr mopoxkaaTh OTHEHHBIE IIAPHI TEM K€ CHOCOOOM, KaKUM
MOPOXKJIAIOTCA Bparu, — CO3JaHUEM SK3eMIULSIPOB U3 MIadinoHa. Tak kak
HaM TpeOyeTcsl OTHEHHBIN 1map, BeiOepuTe B MeHI0 GameObject komaHy
3D Object u B nonmoHUTEILHOM MeHIO komMaHay Sphere. [Ipucsoiite mos-
BuBIeiics chepe ums Fireball. Teneps coznalite HOBBIN ClieHApUI C TAKUM
K€ UMEHEM U MPHUCOCAMHUTE €ro K 00bekTy. UToOhl OH HalOMHUHAJ Or-
HEHHBIN LIap, EMY HYKHO IIPUCBOUTH SIPKO-OPAHKEBBIN LBET. Takue cBOM-
CTBa MOBEPXHOCTEM, KaK IBET, KOHTPOIUPYIOTCA MPU MOMOIIM MaTepua-
JIOB.

Cmpenvba u cmoakHOo8eHUe C Yelblo

OtpenakTupyem mabjioH Bpara, HaJIeJIuB €ro CIIOCOOHOCTHIO KHJIATh
OTHEHHBIE IIapbl. YTOOBI KOJI pacrio3HaBall UTPOKA, MOTPEOYETCS HOBBIM
CIIEHapuii, TTOATOMY co3/1aauM ciieHapuii ¢ uMmeHeM PlayerCharacter u
IMPUCOEIMHHUM €r0 K UTPOKY. A Tenepb oTkpoeM ciieHapuii WanderingAl u
BBEJIEM B HETO KOJI CJICIYIOIIETO JTUCTHHTA.
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Cyenaputi WanderingAl ¢ 603m02cHOCMbIO0 KUOAMb OZHEHHbLE ULADbL

[SerializeField] private GameObject fireballPrefab; private
GameObject _fireball;

if (Physics.SphereCast(ray, 0.75f, out hit)) {

GameObject hitObject = hit.transform.gameObject;

if (hitObject.GetComponent<PlayerCharacter>()) {

if (_fireball == null) {

_fireball = Instantiate(fireballPrefab) as GameObject;

_fireball.transform.position =

transform. TransformPoint(Vector3.forward * 1.5%);
fireball.transform.rotation = transform.rotation;

}
} else if (hit.distance < obstacleRange) {
float angle = Random.Range(-110, 110); transform.Rotate(0, angle,

i}

Kak TOnbKO HOBBIA KOJI OKaXXETCSI HA CBOEM MECTE, Ha MaHENH
Inspector nosiButcst HoBoe nosie Fireball Prefab, Touno Tak xe kak B cBOE
BpeMms mia kommnoHeHTa SceneController mosBunock none Enemy Prefab.
[lenkauTe Ha mabioHe Bpara Ha BkIaake Project, u Ha manenu Inspector
MOSIBATCSI KOMIIOHEHTHI ATOT0 00BEKTA, KaK €Ccli Obl BbI BBIJCIHUIN €0 B
CIICHE.

Tenepp, Kak TOJBKO UTPOK OKAXKETCSI HEMOCPEJCTBEHHO Tepe]l Bpa-
TOM, B HErO MOJIETUT OrHEHHBIN map. [lonpoOyiiTe BRIMOIHUTH BOCIIPOU3-
BEJICHUE — TepeJl BparoM MOsIBUTCSl OTHEHHAas c(pepa, HO HUKYJla HE MoJe-
THT, TOTOMY YTO MBI ITOKa HE HAIMCaJI COOTBETCTBYIOIMU CleHapuu. [la-
BaiiTe crenmaem 310 cerivac. Konx cuenapus Fireball mpuBenen B ciemyro-
IeM JINCTUHTE.

Cyenaputi Fireball, peacupyrowuii na cmoakHoeeHus:

using UnityEngine;

using System.Collections;

public class Fireball : MonoBehaviour {

public float speed = 10.0f;

public int damage = 1;

void Update() {

transform.Translate(0, 0, speed * Time.deltaTime);

h

void OnTriggerEnter(Collider other) {

PlayerCharacter player = other.GetComponent<PlayerCharacter>();

0);
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if (player !=nuH) {

Debug.Log("Player hit");}

Destroy(this.gameObject);

5y

OrneHHoMy Imapy Takxke TpeOyercs kommoHeHT Rigidbody, otHo-
CSIIITUICS K CHCTEME MOJICITUPOBAHUS 3aKOHOB (DH3HKH.

Tlospesicoenue uepora

Panee mbl cozmanu crenapuii PlayerCharacter, HO ocTaBuUiIM ero
nyctbiM. Teneps BBeIUTE B HErO U3 CIEAYIOLIErO JUCTUHTA KOJA peakluu
Ha ToNaJaHue.

Hzpox moorcem nonyuams nospexcoens

using UnityEngine;

using System.Collections;

public class PlayerCharacter : MonoBehaviour { private int _health;

void Start() {

_htalth = 5;}

public void Hurt(int damage) {

_health -= damage;

Debug.Log("Health: " + health);

i

Tenepb HYXHO BEpHYThCS K ciieHaputo Fireball, 4ToOb1 BeI3BaTh 11
urpoka Meroq Hurt(). BctaBbTe BMECTO OTJIAIOYHOM CTPOUKHU B CLIECHAPHUU
Fireball ctpoky player. Hurt(damage), koTopast OyzeT cooluiath UTPOKy O
nonaganuu. Beé. [Tocnenunii pparmMeHT Koja BCTaja Ha CBOE€ MECTO!

2.3 Pa0ora ¢ rpadgukoit

Cosz0anue ceomempuiecko MoOenu CyeHvl

Pa3roBop 0 MoJieIMpOBaHUU CIIEH Mbl HAUHEM C PACCMOTPEHHUS MPO-
1ecca Co3/laHusl TeOMETPUUYECKON Mojenu ciieHbl (wWhiteboxing). OObIYHO
ATO MEPBBIN Al MOJAEIUPOBAHUS YPOBHS C IOMOIIBIO KOMIIbIOTEpa (cJie-
JTYIOIINM 3a pa3pabOTKOM 3TOr0 YpOBHS Ha Oymare).

Ha3znauenue ceomempuyeckoti mooenu

CocraBneHue CIIEHbl U3 MPUMUTUBOB MPAKTUKYETCS MO ABYM IIPH-
yrHaMm. Bo-niepBbIX, 3TO MO3BOJISIET OBICTPO MOIYUYUTh «HAOPOCOK», KOTO-
pBIil cO BpeMeHeM OyAeT MOCTENEHHO COBEPIICHCTBOBATHCS. JTa JAesATENb-
HOCTb OJIM3KO CBSI3aHA C MPOCKTUPOBAHUEM UTPOBBIX YPOBHEH.

Paccmasnsem npumumussl 6 coomeemcemeuu ¢ niaHom
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[TocTpoeHre TeoMEeTpUYECKONH MOJEIH CIIEHBI B COOTBETCTBHH C
UMEIOIIMMCS TUTAHOM BKJIFOYAeT B ceOsl MO3UITMOHUPOBAHUE M MacCIITaOu-
pOBaHHWE MHOXKECTBA IMapaJUICIICTIUIICOB, KOTOpble OyAyT HWIpaTh pPOJb
CTEH.

3acTtaBbTe OOBEKT, MPEICTABIAIONINN UTPOKA WU KaMmepy, ABUTATh-
csi 1Mo cieHe. Tenmepp MOXKHO MOXOJUTh MO CAECIAHHOW U3 NPUMUTHUBOB
CIIEHE, YTOOBI MPOTECTUPOBAThH MONYUYUBIIUKCS ypoBeHb! Bece oueHb mpo-
CTO, HO TIOKa y Bac €CTh TOJIBKO YHCTas reoMeTpus. JlekopupyeM ee ¢ 1o-
MOTIIBIO TBYMEPHBIX N300paKEHUH.

Hanoorwcenue mexcmyp

[Toka 4TO HaII ypOBEHB MpeECTaBIsAeT co00l rpyObiit Habpocok. OH
y>K€ IOCTYNEH JJISI UTPhI, HO OYE€BUAHO, YTO HAJl BHEIIHUM BUOM CIICHBI
Tpedyercs emie AoJaro padotatk. CleIyIOlUM IIaroM Mo COBEPIIEHCTBO-
BaHUIO YPOBHS OyAEeT HAIOXKEHUE TEKCTYP.

Hmnopm gaiina uzobpasicenus

HauneM ¢ co3gaHusA/TIOATOTOBKM HamuX Oyaymux TeKcTyp. Bce
M300paKEeHUS, WCTOJIb3yeMbIe B KA4e€CTBE TEKCTYp, OOBIYHO SIBIISIOTCS
OECIIOBHBIMU, YTO TO3BOJIIET MHOTOKPATHO MOBTOPSTH UX Ha OOJIBIITNX
MOBEPXHOCTSX.

[TonyuuTs GecioBHOE M300paKEHNE MOKHO Pa3IuYHBIMH CIIOCO0a-
MU: Hampumep, oopaboTaTh (oTorpaduio WIM HApPUCOBATH COOCTBEHHBIN
BapUaHT KapTUHKHU.

CkaygaiiTe BBIOpaHHBIC BaMU M300paX€HUS W TOJATOTOBHTE UX K HC-
MOJIF30BAHUIO B KauecTBe TEKCTyp. C TEXHWYECKOW TOYKH 3PEHUS HUYTO
HE MEIIaeT 3aJIeCTBOBATh UX Cpa3y, HO B UCXOTHOM BHUJE OHU JAIEKH OT
ujaeana. Pasymeercs, oHU SBISIOTCS OECIIOBHBIMHU, HO PUCYHOK UMEET He-
KOPPEKTHBIN pa3Mep, a daiii — He ToT ¢popmart, KOTOPHIH HaM HykeH. Paz-
Mep TEKCTYpbl JIOJDKEH BBIpaXaThCs B CTEMEHSAX NBOWKHU. ['paduueckue
IIPOLIECCOPHI MOKA3bIBAIOT MAaKCUMaIbHYI0 3 ()EKTUBHOCTD MpU 00padOTKe
U300pakeHu, pa3Mep KOTOpbIX BbIpaxkaercs uuciaom 2N: 4, 8, 16, 32, 64,
128, 256, 512, 1024, 2048 (cnenyroiiee B 3ToM psaxy — yucio 4096, HO 3TO
CJIMILIKOM OO0JbIIOE M300pa’kKeHHE, YTOOBI HCIIOIb30BATh €r0 B KAaYECTBE
TeKCTypbl). B rpaduueckom penaktope (310 Moxer ObiTh Photoshop,
GIMP) ormacmTabupyiiTe CKadyaHHbIE M300pa)kKeHUs 0 pazMepa 256 X
256 u coxpanute ux B ¢pop- mate PNG.

Hasnauenue mexcmypol

C TexHWYeCKOW TOYKHU 3PEHHS HAJIOXKUTh TEKCTYpPY HEMOCPE/ICTBEH-
HO Ha T€OMETPHIO0 HEBO3MOXKHO. TEKCTYpHI TOJKHBI BXOJUTh B COCTaB Ma-
TepHaaoB, KOTOPHIE, COOCTBEHHO, M Ha3Ha4aroTCsa oObekTamM. KpoMe 3Toro
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yA00OHOTO MeToJa aBTOMAaTHYECKOTO CO3JaHUsS MATEPHUaOB CYIIECTBYET
€IIE U «KOPPEKTHBII CIIOCO0 Yepe3 MOJIMEHI0, KOTOPOE MOSBIISIETCS MOCIIE
BBIOOpa B MeHIO Assets komanabsl Create; HOBBIM pecypc MOSABISETCS Ha
BKiazike Project. [leperamure momydeHHbI MaTepuan co BkiIagku Project
Ha 00bekT creHsl. [lompoOyiiTe mpoaenaTs BCe OMUCAHHOE C TEKCTYPOU
IUIS CTEHBI: CO3/IaiTe€ HOBBIM MaTepuall, IEPETANIUTE B HETO TEKCTYpPy U
Ha3HAYbTE €0 CTEHE. Bbl yBUIMTE, UTO HA TOBEPXHOCTH MOJIa U CTEH MO~
BWJINCH M300paKEHUSI KAMHSI U KUPIIUYEH, HO OHM BBITJISISAT PACTSIHYTHIMU
U pa3MbIThiMU. Kak mosy4uinoch, 4TO €JMHCTBEHHOE M300paKeHHe OKaza-
JIOCh PACTSIHYThIM Ha Bechb 1MoJ1? MBI k€ XOTeIu, 4TOObI OHO MOBTOPSIIOCH
Ha TIOBEPXHOCTH HECKOJIbKO pa3. Takoi a¢dext maer coiictBo Tiling:
BBIJICINTE MaTepHuas Ha Bkiajake Project u mamenute yncna B nmomisx Tiling
Ha ra”enu Inspector. [IpoBepbTe, UTO BBI 3aa€TE MOBTOPEHUE OCHOBHOM, a
HE BTOPUYHOU KapThl. [I0 yMOI4YaHUIO YKMCIO MOBTOPEHUN paBHO 1; mpu-
CBOMTE ATOMY MapaMeTpy, K MPUMEpY, 3HaUCHHE § U MOCMOTPUTE, KaK U3-
MeHuTCcs BUA Tona. [logbeputre u jyuisi BTOPOTO MaTepuana KpaTHOCTD,
o0ecreunBaroIy0 ONTUMANIbHBIN BUA. VTak, 1oJI U CTEHbI Halled KOMHa-
Thl 003aBenuch Tekctypamu! Ho BBl MOXeTe Ha3HAYUTh TEKCTYpPy U HEOY;
JaBaTE MOCMOTPUM, KaK 3TO JAEJIAETCH.

Co3zoanue Heba ¢ NOMOWBIO MEKCIMYP

TexcTypbl KaMHS M KMpOUYa NPHUAAId CTEHaM M TMOJly HaMHOTo 0o-
nee ectecTBeHHbIA BUA. Ho HEOO moka BBIMISAUT MyCTHIM U HEHATYypajlb-
HBIM, MBI K€ XOTHUM MPUJIaTh CIICHE PEATUCTUYHOCTh. Yalie Bcero 3ta 3a-
Jaya pelraeTcss Mpu MOMOIIM CHEHHAIBHBIX TEKCTYp C H300pakKeHUSIMU
Heoa.

Co3zoanue Ho8020 mamepuana 0Jisl CKauboxca

Cuauana co3naiiTe HOBbIM MaTepuan. Ero mapamMerpsl 0ToOpa3sTcs Ha
na”enu Inspector. IlepBbiM nenoM HaM HYXHO IOMEHATH LIEWUJIEp MaTe-
puana.

Kaxnpiii maTepuail umeer menaep, KOTOPbId ONPEAesieT €ro BUJ.
HoBomy Martepually mo yMoia4aHUIO Ha3zHaudaercs meiaep Standard. Bei-
nenute cTpoky Skybox u BbriOepuUTE B MOSBUBIIEMCS JOMOJHUTEIHHOM
MeHIO0 BapuaHT 6 Sided.

Teneps B HACTPOMKAX MaTepualia MOSBUIOCH LIECTh SAYEEK I TEK-
CTyp. DTH MIECTh TEKCTYp COOTBETCTBYIOT IIECTH CTOpoHaM KybOa. OHH
JOJKHBI COBMAAATh JIPYT C IPYTOM B MECTax CThIKa, YTOObI KapTHUHKA IO-
Jy4YrIach OECIIOBHOM.

Nmnoptupyiite B Unity n3o00pakeHust Juisi cKailbokca TeM XKe CIo-
coOOM, KOTOPBHIM HUMIIOPTH POBAJIACH TEKCTypa KHUPIHYA: TEpPETaIIUTEe
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daiinel Ha BKIIAAKy Project wiM IenkHUTE MpaBOM KHOMKOW MBIIIM Ha
BKiaake Project u BeiOepuTe komanay Import New Asset.

Tenepsr MOXKHO TEpETAMNATh U300pKECHUS] HA SUEHKH IS TEKCTYD.
Nmena n300pakeHUH TOHKHBI COBITAIaTh ¢ UMEHAMHM siueek. Kak ToJbko
BCE TEKCTYPhI OKKYTCSI HA CBOMX MECTax, MOKHO HCIOJIb30BaTh MaTEpH-
aJl JUIAd CKanOoKca.

CobcmeernHnbie mpexmepHvie Mooenu

JIJ1st MOZIETMPOBAaHUS TPEXMEPHBIX 00BEKTOB IUPOKO MPUMEHSIOTCS
Takue npuiioxkeHus, kak Maya ot Autodesk u 3ds Max. Ho 3Tto goporue
KOMMEPYECKHE MHCTPYMEHTHI, ITOATOMY BOCIIOIB3YEMCSI MPUIIOKEHUEM C
OTKPBITHIM UCXOJIHBIM KOJIOM, KOTOpoe Ha3biBaeTcs Blender.

Ixcnopm u umnopm mooenu

[Ipu ummnopte Mozenen xkeaaTeabHO cpa3y K€ MOMEHSTh HECKOJIBKO
napameTpoB. Unity macmTabupyeT HUMIOPTUPYEMble MOJEIU O OYEHb
MaJIeHbKUX pa3MepoB, MO3TOMY BBeAuTe B moje Scale Factor 3HaueHwue
100, 4yToOBI YacTMYHO CKOMIIEHCHpoBaTh mapamerp File Scale, paBublii
0,01. MoxHo Takxke yctaHoBUTh (paxkok Generate Colliders, HO 3TO He-
00s13aTeNIbHO; MPOCTO 03 KOoJUIaiepa MepCOHaXXH CMOTIIA Obl TPOXOIUTh
CKBO3b CKaMeWKy. 3aTeM MepenuTe Ha BKIaJAKy Animation B mapameTrpax
uMIIopTa U copocbTe ¢uiakok Import Animation — Beap 3Ty MOJIENIb MBI
aHUMHUPOBATh HE OyJIEM.

Cucmemul yacmuy

KpoMe ByMepHBIX N300pakeHUI U TPEXMEPHBIX MOJIENEHN y HacC oc-
TaJICs €IIe OJUH TUI BU3YaJbHOIO COAEPKMUMOI0 — CUCTeMbI YacTull. Cuc-
TEMBI YaCTHUIl TPUMEHSIOTCSI MPU CO3JaHUU TakuxX 3(P¢eKToB, KaK OrOHb,
JBIM WJIA BOJISIHBIE OpbI3rU. Eciu OONBIIMHCTBO JAPYrUX PECYpCOB CO3/1a-
€TCSl BO BHEIIHUX MPWIOKEHUAX U UMIIOPTHPYETCS B MPOEKT, CUCTEMBI
YacTHUI[ TeHEepUPYIOTCsA HemocpenctBeHHo B Unity Omarojgapsi TUOKUM H
MOIIHBIM UHCTPYMEHTAM JIJIs1 CO3JaHus pa3audHbIX 3G (HEKTOB.

IIpucoeounenue aghgpexmog uacmuy K mpexmepHoiM 0O6bEeKmMam

Cozpatite  chepy. CozgaliTe HOBBIM CLEHapUil ¢ HMEHEM
BackAndForth, moka3zannsiii B cienyromeM JUCTUHTE, U MPUCOCTUHUTE
ero K cdepe.

Jlsuoicenue obvexma 63a0 u nepeo no nPsAmMou

using UnityEngine;

using System.Collections;

public class BackAndForth : MonoBehaviour {

public float speed = 3.0f;

public float*maxZ = 16.0f;
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//OOBEKT IBUKETCA MEXAY STUMHU TOUKAMH.

public float minZ = -16.0f;

private int direction = 1;

//B xakoM HampaBJI€HUU OOBEKT JIBHKETCS B JAHHBIM MOMEHT?

void Update() {

transform.Translate(0, 0, direction * speed * Time.deltaTime);

bool bounced = false;

if (transform.position.z > maxZ || transform.position.z < minZ) {

_direction = *_direction;

//MeHsieM HarnpaBJIeHUE Ha TPOTUBOIIOI0XKHOE.

bounced = true;

h

if (bounced) {

transform.Translate(0, 0, direction * speed * Time.deltaTime);

} //[lenaeM  JOMOJHUTEIBHOE ABUKEHHUE B 3TOM Kajpe, €Clu
O0OBEKT MTOMEHSUT HallpaBJICHUE.

3anycTuTe 3TOT ClieHapuid, U cpepa HaUYHET JABUTATHCS B3aJl U BIIE-
pel Mo MEeHTPaTbHOMY KOPHAOPY YpOBHS. Temeps MOXKHO caenaTh CUCTeE-
My YacTHI[ IOYEPHEH MO OTHOIIEHUIO K cdepe, U OTOHb HAYHET TepemMe-
IaThCsl BMECTE ¢ HEW. TOYHO TaK K€, KaK Bbl MOCTyNaId CO CTCHAMH, HA
Bkiaake Hierarchy nmeperammute 00bekT Particle system Ha 00BekT Sphere.

Tenepsr cucrema 4acTHI] ABUTAETCS BMECTE cO cPepoi, HO IUIaMs
IIPH 3TOM HE OTKJIOHSETCS, YTO BBITJIAIAT HEECTECTBEHHO. DTO CBS3aHO C
TEeM, YTO MO YMOJTYAHHUIO YACTHIIBI MMEPEMEIIAOTCS KOPPEKTHO TOJHKO B
JIOKaJIbHOM MIPOCTPAHCTBE COOCTBEHHOU cucTeMbl. JIJ1s1 3aBepIilieHHs] MO/Ie-
U Topsmend cdepsl HAMAWTE B HACTPOWKAX CHUCTEMBI YAaCTHI] Mapamerp
Simulation Space u usmenure ero 3HaueHue ¢ Local na World.

2.4 Isymepubiit GUI 115 TpexmMepHOil MTpbI

JIroGast urpa TpeOyeT HE TOJBKO MECTa, IJI€ MPOUCXOJUT JICHCTBHUE,
HO M CPEJICTB OTOOpa)KCHHsSI aOCTPAKTHBIX B3aUMOJICUCTBUUA U HUH(POpMa-
1ur. be3 3Toro HeBO3MOXKHO MPEACTaBUTH ce0e HU ABYMEPHYIO, HU TPEX-
MEPHYIO UTPY, HU IIyTep OT MEPBOTO JIMIA, HU TOJIOBOJIOMKY. DTH CPEACT-
Ba OTOOpakeHMsI aOCTPAKTHBIX B3aMMOJICUCTBUI Ha3bIBAIOT MOJIH30Ba-
tenabckuM uHTepdericom (Ul) umu, tounee, rpaduueckum unrepdeiicom
nosibzoBatens (GUI).
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Nuctpymentsl cozmanusi Ul B Unity OyayT paccMmaTpuBaThCsi Ha
MpUMEPE IIyTEPA OT MEPBOTO JIUIA, KOTOPBIM MbI 3aHUMAIUCH paHee. [le-
pell HaMU CTOSIT CIEIYIOIIUE 3aJa4UH:

— CnnanupoBath HHTEpGEHC.

— Pacnonoxuts Ha 3kpane Ul-aneMeHTsI.

— 3anporpamMmupoBath Bzaumoaencteus ¢ Ul-anemenramu.

— 3anporpammupoBats GUI-peakiiny Ha cOOBITHS B UTPE.

— 3anporpamMMupoBaTh peakiuu cueHsl Ha aerctBus ¢ GUL

Cucrema IMGUI mo3BonsieT J1€rk0 NOMECTUTh Ha 3KpaH MHTEPaK-
THUBHYIO KHOMNKY. OCTaeTcs TOJBKO IMPUCOCAUHUTH CIEHAPUN W3 ITOTO
JUCTUHTA K JIIOOOMY 00OBEKTY ClieHbl. MOKHO BCIIOMHUTH €II€ OJIUH TPH-
Mep Ul HEenmocpeACTBEHHOTO peKHUMA.

Peanuzayus knonku ¢ cucmeme IMGUI

using UnityEngine;

using System.Collections;

public class BasicUI : MonoBehaviour void OnGUI() {

if (GUIL Button(new Rect(10, 10, 40, 20), "Test")) {

Debug.Log("Test button");

}

OcnoBa nuctunra — meroq OnGUI(). Bece nmpeacraButenu kiacca
MonoBehaviour aBToMaTthuecku OTBEYalOT Kak Ha Mertonabl Start() u
Update(), tak u vHa meton OnGUI(). On 3amyckaercst B KaxJI0M KaJpe Io-
CJie BU3yaJIM3allMU TPEXMEPHOU CIIEHBI, IPEAOCTABIISASI MECTO ISl KOMaH]
pucoBanus GUL

Hosas cuctema Ul pyHKIIMOHUPYET B peKUME YIECPHKAHUS, TOFTOMY
Bcs rpaduka 3a/1aeTcs OJMH pa3 U PUCYETCA B KaXKIOM Kajpe 0e3 MmocTo-
SHHBIX TIOBTOPHBIX OMpEEJICHUH KOMIOHOBKHU. Pa3smemienue rpaduye-
ckux 3nemeHToB Ul mipu 3ToM BhInonHseTcs B peaakrope Unity, uTo maer
nBa npeunmymiectsa rnepen Ul HemocpeacTBeHHOro pexuma. Bo-nepBbiX,
BUJI Oyayiero uHTepdeiica MOXKHO OIEHUTh B MPOIECCE BBIKIAIbIBAHUS
€ro SJEMEHTOB, BO-BTOPBIX, I TAKOM CUCTEMbl MOXKHO HCIIOJb30BaTh
COOCTBEHHYIO TpaduKy.

Bwvibop xomnonosxku

B GonbmmHCTBE Urp MPOEKIIMOHHBIA TUCIIIIEH COCTOUT U3 HECKOJIb-
KX MHOTOKpaTtHO noBropstomuxcs Ul-amemenToB. [loaTomy noHATH mpo-
necc coznanus Ul Hecnoxxno. Knomnka OyAeT BbI3bIBaTh BCILIBIBAIOIIEE OK-
HO C TEKCTOBBIM TI0JIEM U TIOJI3YHKOM.

HUmnopm uzobpasicenuti ons s1emenmos Ul
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Hamemy nons3oBatenbckoMy uHTEpdeicy Tpedyercs rpaduka ajis
OTOOpaXKEHUS TAKUX PJIEMEHTOB, KaK, K PUMEPY, KHOTIKH.

Hmnopm uzobpasicenuti (€CIA HY>KHO, BPYUHYIO ONPEIEIUTE UX KK
CIIPAMTHI).

[IepeTackuBaHu€e CIIPATOB B CLICHY.

[lepBbIM J€70M MEpeTaluTe BCce U300pakeHusl Ha BKiIaaKy Project,
4TOOBI UMIIOPTUPOBATH UX B PEAKTOD, a 3aTeM Ha maHenu Inspector yoe-
JIATECH, YTO y KaXJO0ro u3 Hux napamerp Texture Type numeer 3HaueHHe
Sprite (2D And UI).

DTO0 U300pakeHusi KHOMOK, MHJIMKATOPa CU€Ta U BCIUIBIBAIOIIIETO OK-
Ha, TO €CTh JJIEMEHTOB MHTepdelica, KOTOPbIA MBI COOMpaeMcsl CO3/1aTh.
Teneps, korga oHu 100ABICHBI B MTPOEKT, PACIIOIOXKUM IpaduKy Ha dKpa-
HE.

Knonku, uzobpasicenusi u mexcmogvie noonucu

XoJcT 3a7aeT 001acTh, KOTOpast OyAeT 0TOOpaKaThCsl KaK MOIb30Ba-
TeJIbCKUM HHTEp(deiic, HO TyJa cieayeT J00aBUTh CHPANThI ¢ M300paxe-
HUSMU OTHENIbHBIX AeMeHTOB. B paznene Ul mento GameObject ecth ko-
MaH/]ibl, MO3BOJSIONIME CO37aTh M300paxkeHue (image), TeKCT (text) miam
kHOTIKY (button). Co3faiTe 1Mo 0THOMY 3JIEMEHTY Ka)KJI0TO BHJIA.

Mexay 00beKTaMHu Ha XOJICTE TaKKe MOXKHO c(hOpPMHUPOBATH Hepap-
XUYECKUEe CBSI3U JUIsl yI0OCTBa X pasmenieHus. Hampumep, eciu nepera-
IIUTh TEKCT HAa U300pakeHHE, HAIMUCh OYyJEeT MepeMellaTbCcsi BMECTE C
KapTUHKOMN. bosee Toro, y KHONKH, CO3/ITaHHOW C MapamMeTpamMu 10 YMOJI-
YaHUIO, €CTh JOUEPHUHN MO OTHOIICHUIO K HEW TEKCTOBBIM OOBEKT; B JaH-
HOM cJIy4ae Mbl HE Oy/ieM HMYEro Ha Hel MUcaTh, MO3TOMY MPOCTO yalu-
Te ero. lleperamure 3yemeHThl MHTEpdelica Ha TpeAHA3HAYEHHBIE UM
MecTa.

Eciau Beimenuth 00bekT Ul, Ha manenu Inspector, B BepXxHel dacTu
ceutka Image Bbl yBuaure none Source Image. HaznaubTe cripaiit ¢ u3o-
OpakeHreM MpOTUBHUKA 00beKTy Image, a cripaiiT ¢ u300paxeHueM Iiec-
TepHU 00bekTy Button. UToObI cripaiiThl mpruoOpenn KOPPEKTHBIN pa3mep,
HIEJIKHUTE Ha KHOIKe Set Native Size.

IIpoepammuposanue unmepaxmusnozo Ul

JIns B3auMOJEHCTBHUS C TIOJIB30BATEIILCKUM HHTEPHEHCOM HYKEH
yKazaTrenap MbIA. Eciii MOMHHUTE, B 3TOM UIPE €ro HACTPOWKHU PEIAKTH-
pytorcsa B metone Start() cuenapusi RayShooter. M3HauanbHo MbI OJ0KH-
pOBaJIi M CKpBIBAIM €ro. Takoe MoBeIeHUE MPEKPACHO MOIXOAUT IS dIIe-
MEHTOB yIpaBJ€HUs B IIyTepe OT MEPBOTO JIMIla, HO HE MO3BOJISIET pado-
TaTbC dJEMEHTaMu uHTepdeiica. Ynmaiure 3TU CTPOUKH U3 CIEHApUs
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RayShooter.cs, 4T0ObI TOSIBIJIACH BO3MOXHOCTbH IIEJIKATh Ha 3JIEMEHTaX
MPOEKIIMOHHOTO JTUCILIES.

Kpome Toro, B cuenapuii RayShooter.cs Hy’HO 100aBUTh CTPOKH,
onmokupytomue B mpouecce Bzaumojercteusi ¢ GUI Bo3MOXKHOCTH CTpe-
7aTh. BOT HOBast Bepcus Koja.

Jlobaesnenue szaumooeticmsuti ¢ GUI 6 ko0 cyenapusi RayShooter.cs

using  UnityEngine.EventSystems;

void Update() {

if (Input.GetMouseButtonDown(0) &&

'EventSystem.current.IsPointer®verGameObject()) {

Vector3 point = new Vector3(

camera.pixelWidth/2, camera.pixelHeight/2, 0);

Teneps B mpoliecce Urpbl MOKHO IIEIKAaTh HA KHOMKAaxX, XOTs IMOKa
3TO HE JAeT pe3yabTaToB. MeHsAeTCs TOJIbKO OTTEHOK KHOIIKHU MPU HaBee-
HUW Ha Hee yKas3aTess MBIIIM U TPH IIeTJKe. 32 CKOPOCTh BO3BPAIICHHUS
KHOIIKM K OOBIMHOMY LIBeTy oTBedaeT napamerp Fade Duration B cBuTKe
Button. [TonpoOyiite ymensmuts ero n1o 0.01 u mocmorpute, 4ToO MOJY-
YUTCSI.

[Ilemyokx Ha KHOMKE MOKa HU K Y€MYy HE NMPHUBOJMT, TaK KaK OHA HE
CBs3aHa C KaKUM-JIH00 KoJoM. /laBaiiTe UCTpaBUM 3TOT HEIOCTATOK.

lIpoepammuposanue nesuoumozo oovekma UlController

Kak mpaBuno, nporpaMMUpOBaHUE B3aUMOJEHCTBUS C dJIEMEHTaMHU
uHTepdeiica CBOAUTCS K CTaHIAPTHOM, OOIIEH I BCEX 3JIEMEHTOB IOCIIe-
JIOBATEJIbHOCTH:

— B cuene coznaercsa Ul-o0bekT

— Ilumercs cueHapuii, KOTOpbIM OyJIeT BBI3BIBATHCSA MpHU OOpa-
IICHUHU K ATOMY dJIEMEHTy UHTepdeiica.

— CueHapuit IpUCOEIUHSIETCS K OOBEKTY B CIICHE.

— DnemeHThl UHTepdeiica (HampuMep, KHOMKH) CBS3BIBAIOTCA C
00BEKTOM, K KOTOPOMY MPUCOEIUHEH ITOT CIICHAPUH.

KHomnka y Hac yxe ecTh, OCTaJOCh CO3/IaThb KOHTPOJLIEP, KOTOPHIMA
Ooyner c Helt cBsa3biBaThbes. Coznaiite cuenapuit UlController u neperamu-
T€ €ro Ha 00BEKT-KOHTPOJUIEP B CLICHE.

Cyenapuu UlController, npeonasnauennwlii 01 npocpamMmupo8anus
KHONOK

using UnityEngine;

using “UnityEngine.UI;

using System.Collections;

public class UlController : MonoBehaviour {
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[SerializeField] private Text scoreLabel;

void Update() {

scoreLabel.text = Time.realtimeSinceStartup.ToString();

h

public void OnOpenSettings() { Meroa, BbI3bIBaEMBIN KHOTKOM
HACTPOCK.

Debug.Log("open settings");

i}

[Teperamum OOBEKTHI HA SYEHKH KOMIIOHEHTOB, YTOOBI CBSI3aTh WX
apyr ¢ apyrom. [leperamure Ha mosne Score Label o6wekta UlController
TEKCTOBBI OOBEKT, MpeAHA3HAYCHHBIN UIsI OTOOpaKeHMsI cueTa. TeKCT
JaHHOM moAmnucu HauHeT ompeaenarsh koj cueHapus UlController. CHa6-
auM  KHomKy 3ieMeHToM OnClick, 4ToObl 700aBUTH €€ K OOBEKTY-
KOHTPOJIIEPY.

Bcennvisarowee oxno

Knomka, Bxopsmiasi B cocTaB Hamiero mHTepdeiica, J0KHA OTKPHI-
BaTh OKHO auayiora. Ho okHO cHadana Hy>KHO co3iaTh. Ero posib ceirpaer
HOBBIN 00BEKT Image ¢ mMprUCOeNMHEHHBIMU K HEMY dJIEMEHTaMH yIIpaBJie-
HUs (KHOTIKaMU M moJizyHKamu). [IepBeIM J1e710M moayduM HOBOE M300pa-
KeHue, mosTomy Beibepute B MeHI0O GameObject komanay Ul, a 3atem ko-
Manay Image. Kak u panbiue, Ha naHenu Inspector Bbl HalaeTe SAYEHKY
Source Image. [leperamure Ha HEE CIIPAUT C UMEHEM pOpup.

BcemupiBaroriee OKHO TOTOBO, MOKHO THCATh 11t Hero ko, Co3naii-
Te cueHapuil SettingsPopup u neperanure ero Ha HaIle OKHO.

Cyenaputi SettingsPopup ons écnivisarouyeco okHa

using UnityEngine;

using System.Collections;

public class SettingsPopup : MonoBehaviour {

public void Open() {

gameObject.SefActive(true);

// AKTUBUPYEM 3TOT OOBEKT, UTOOBI OTKPBITH OKHO.

b

public void Close() {

gameObject.SetActive(false);

//JleakTUBUpyeM 0OBEKT, YTOOBI 3aKPHIThH OKHO.

g

Teneps otkpoiite cuenapuii UlController.cs u 1o0aBsTe B HEro co-
TEPIKAMOE CIISTYIOIIETO JTUCTHHTA.
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Bozmooicnocms pabomwt ¢ oknom ona cyenapus UlController

[SerializeField]

private SettingsPopup settingsPopup;

void Start() {

settingsPopup.Close();

//3aKkpbIBaeM BCIUIBIBAIOLIEE OKHO B MOMEHT Hayalla Urphl.

b

public void OnOpenSettings() {

settingsP8pup.Open();

//3aMeHseM OTIaJOYHBIA TEKCT METOIOM BCIUIBIBAIOIIETO OKHA.

b

UtoOBbl KHOMKA 3aKpbIBaja OKHO, €M HYXKHO COIOCTaBUTH COOBITHE
OnClick. llenkaute Ha kHOTKE + oIt OnClick, meperamuTe BCIUIBIBAKO-
1iee OKHO Ha siYEeWKy OOBEKTa W BBHIOEPUTE B CHUCKE (PYHKIUNA BapUaHT
Close(). 3amycTuTe BOCIPOU3BEACHUE WIPbl U yOEIUTECh, YTO KHOIKA
JEHCTBUTEIIHHO 3aKPBIBACT BCILIBIBAIOIIEE OKHO.

3aoanue 3Hauenull ¢ NOMOWbIO NOJ3VHKA U N0 66004

[Tponiemypa moOaBieHUST 3JIEMEHTOB YIIPABIEHUS K BCIUIBIBAIOIIIEMY
OKHY HAaCTPOEK COCTOUT U3 JBYX ATAIOB, MOYTH KaK 3HAKOMas BaM IpoIie-
Iypa co3faHusi KHOMOK. Bbl reHepupyeTe mprucoeIMHEHHbBIE K XOJICTY dJe-
MEHTHI uHTepdelica 1 CBA3BIBAETE UX cO cieHapueM. Co3aaauM MOJI3YHOK,
TEKCTOBOE MOJI€ M TEKCTOBYIO MOANUCH K TMOJ3YHKY. BriOepute B MEHIO
GameObject komanay Ul > Text, 4ToObI MOTYyUYUTh TEKCTOBBIA OOBEKT, 3a-
teM — koMany Ul > InputField, yToOb1 nonyuuTs TEKCTOBOE MOJIE, a MO-
toM — Ul > Slider aist nosmyyenus noja3yHka

KHomka 3akpeITHs pacmojiaraeTcs B BEpXHEM YTy, B TO BpeMs Kak
TEKCTOBas MONUCH HAXOAUTCS HaJ moia3yHkoM. CrenaiTe Bce TpU 0ObEK-
Ta TIOTOMKaMM BCIUIBIBAIOIIETO OKHA, IMIepeTalluB WX Ha BKIIAJIKE
Hierarchy, a 3aTem pacnoyioxuTe uX B COOTBETCTBUH C PUCYHKOM, BBIPOB-
HSB 110 LEHTPY BCIUIBIBAIOLIErO OKHA. [IpucBoiTE TEKCTOBOMY 3JIEMEHTY
3HaueHne Speed, popmupys noanuch K non3yHky. Ilapamerpam Content
Type u Line Type M0OXHO OCTaBUTh 3HAYEHUS IO YMOIYAHHUIO.

Memoowl 0515 Inemenmos ynpasieHus 66000M 8CNIbIEAIOU,E20 OKHA

DTOT METOJT cpabaThIBa€T B MOMEHT HadaJia

public void OnSubmitName(string name) {

Debug.Log(name);

//BBO/Ia TAHHBIX B TEKCTOBOE TOJIE.

h
public void OnSpeedValue(float speed) {
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Debug.Log("Speed: " + speed);}

AHamOTMYHBIM 00pa30M MPOUCXOIUT WHUIIMATU3AMNNS TOJ3YHKA C
UCIOJIb30BAHUEM COXPAaHEHHOro 3HaueHus. J[oOGaBbTe B crieHapuii Set-
tingsPopup cneayromuit Kox:

using UnityEngine.UI;

[SerializeField] private Slider speedSlider;

void Start() {

speedSlider.value = PlayerPrefs.GetFloat("speed", 1);

b

OOparuTe BHUMaHUE, YTO KOMaHe get MpeaoCTaBIsaeTCs KaK 3Ha-
YeHue nmepeMeHHou speed, Tak ¥ 3HAYCHHE 10 YMOJIYAHHUIO Ha CITydaii, ec-
JIM COXpaHEHHas CKOPOCTh OTCYTCTBYET.

Harmm a5ieMeHTsI yIipaBieHHusi TEHEPUPYIOT OTIIA0UHbIE COOOIIEHUS,
HO MMOKa HUKAK HE BJIMUSIOT Ha MMPOUCXO/ISIIEE B UTPE.

2.5 Urpa ot TpeThero Juua: nepeMenieHusi 1 AaHMManus UTPOKAa

Nmnoprupynrte nepcoHax. Ha 3ToT pa3 Mbl BOCIIOJIB3YEMCS MOJIE-
JIbI0, UMEIOLIEH BUJI YEJIOBEKA, TaK KaK B UTPE
Bot Oynymias mociaeqoBaTeIbHOCTD IEHCTBUM:
— HWMnopT Moaenu rnepcoHaxa B CLEHY.
— Hactpoiika 371eMEHTOB ylpaBiIeHUsI KaMEPBI U €€ HALICJIMBAHUE
Ha IIEPCOHAK.
— Hanucanue cueHapus, Mo3BOJISIONIETO NEPCOHAXKY Oerarb Mo
ITOBEPXHOCTH.
— JloOaBneHue B ClieHapuil JBUKEHHUS BO3MOKHOCTH TPHITaTh.
— BocnpousBeieHne aHuMaluy Ha MOJIENIA HA OCHOBE €€ JBHXKE-
HUM.
Koppexmupoexa nonoorcenus xamepwi
ITepen Tem Kak OPUCTYNHUTH K HAITMCAHUIO KOJQ, YIIPABJISIOMIETO Me-
PEMEIICHUSIMHA NIEPCOHAXA, CIEYET MOMECTUTh NEPCOHAXK B CLECHY M Ha-
CTPOUTH KaMepy Ha OTCJIEKUBAHHUE €Tr0 MOoJIoKeHus. UmmopTrupyem B mpo-
€KT aHTPOIOMOP(PHYI0 MOAENb 0€3 JUIa U pPaclolOKUM KamMepy CBEpXY
TaKUM 00pa3oM, YTOOBI OHa CMOTpEJIa Ha 3Ty MOJIEIb MO/ YTJIOM.
ClieHa MOJTHOCTHIO TOTOBA, OCTAJIOCh 100aBUThH B HEE MOJIENb NIEPCO-
Haxa.
Hmnopm nepconasica
Nmnoptupyiite B npoekT ¢aitn FBX, meperamuB ero Ha BKJIAAKY
Project win mienkHyB Ha 3TOM BKJIAJKE MPaBOM KHOMKOW MBI U BbIOpaB
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B OTKpbIBIIEMCS MeHI0O koMmaHnay Import New Asset. Temepr obOpartute
BHUMaHHE Ha TaHeNb Inspector, Tie Hy>KHO CKOPPEKTHPOBATH MapaMeTPhI
umrniopta monenu. IlepBeiM nenom mnpucBoiiTte mapametrpy Scale Factor
3HadyeHue 10, 9TOOBI MOJIYIUTh MOJIETTb KOPPEKTHOTO pa3mepa.

Hwxe pacnomaraercs mapamerp Normals. OH KOHTpOTUPYET BUJ
CBETa M TE€HEW Ha MOJEIH, UCIONb3YS IJis 3TOr0 TaKOoe MaTeMaTUYecKoe
MOHSITHE, KaK HOpMaJIH.

[TeperamuTe Mojenb NepcoHaXka co BKJIaaku Project B ciieHy. Bae-
nute B moisisi Position 3nadenust 0, 1.1, 0, 4ToOBI mepcoHa)k oOKaszajcs B
IIEHTPE TTOMEIICHHUS.

Obniem Kamepuvl 80Kpy2 NEpCOHAN CA

B nemMoHCTpalimoHHOM POJMKE OT MEPBOTO JUIA MbI CBS3BIBAIM Ka-
Mepy ¢ 0OBEKTOM-TepcoHaxkeM Ha Bkjiagke Hierarchy, oOecneunBas ux
COBMECTHOE BpallieHue. B urpe e oT TpeThero Jimia nepcoHax OyAeT mo-
BOpAYMBATLCSA HE3aBHCHUMO OT KaMmephbl. [103TOMy CBSI3BIBaTH Kamepy ¢
nepcoHakeM Ha Bkiagke Hierarchy mbr Ha 3TOT pas He Oymem. Bmecto
ATOTO HAMMIIIEM KOJ, KOTOPHIA OyJIeT MEHSATH MOJOKEHNE KaMephl BMECTE
C TIOJIO)KCHUEM TIEPCOHAXKA, TOBOPAYMBAS €€ HE3aBUCHUMO OT MOCJIEIHETO.

[TepBbIM J1e7TOM BBIOEPEM TMOJIOKEHUE KaMepbl OTHOCUTEIIBHO MEePCo-
Haxa. [locme aToro Hy>kHO co3aaTh ciieHapuii OrbitCamera u 106aBUTH B
HEro KoJ cleayroniero jductuHra. Ilpucoenunure clieHapuil K KaMmepe B
BUJIC HOBOTO KOMIIOHEHTA, a 3aTeM IepeTalniuTe o0beKT player Ha suerKy
Target. 3amycTuTe BOCIPOU3BEACHHUE CIIEHBI, YTOOBI IOCMOTPETH, KaK pa-
00TaeT Kol KaMephl.

Cyenapuii spawjeHus HayeieHHOU HA 00beKm Kamepbl 80KpY2 00b-
exma

using UnityEngine;

using System.Collections;

public class OrbitCamera : MonoBehaviour {

[SerializeField] private Transform target;

public float rotSpeed = 1.5f; private float rotY;

private Vector3 offset;

void Start() {

_rotY = transform.eulerAngles.y;

_offset = target.position - transform.position;

}

void LateUpdate() {

float horInput = Input.GetAxis("Horizontal");

if (horInput !=0) {
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_rotY += horInput * rotSpeed;

} else {

_rotY += Input.GetAxis("Mouse X") * rotSpeed * 3;

b

Quaternion rotation = Quaternion.Euler(0, rotY, 0);

transform.position = target.position - (rotation * _offset);

transform.LookAt(target);

i

OnemeHmvl ynpasierust O8UNCEHUEM, CEA3AHHbIE C KaMepOoU

Tenepp, korna Ml umnoptupoBaiu B Unity Mojenb MmepcoHa)xka U
HaIKCaIu KOJI, YIPABJISIONNNA BUAOM C KaMephl, HY>KHbBI 3JIEMEHTHI yIpaB-
JeHus mepcoHakeM. HamuieM Kop Jisi CBSI3aHHBIX C KaMEPO JIEMEHTOB
yIpaBjieHUs, KOTOpbIe OYIyT MepeMeliaTh NIEPCOHAXK MO CIEHE MpU Haxka-
TUU KJIABUIII CO CTPEJIKAMU, a TaK)Ke MOBOPAUYMBAThH €T0 JIMIIOM B HY>KHYIO
CTOPOHY.

Ilosopom nepconaosica 1uyom 8 HanpasiIeHUU OBUNCEHUS

Hammmem kof, pa3BopadnBaroniuii IEPCOHAK B HAIMpaBICHUU KJia-
BuIll co cTpenakamu. Co3aaite crieHapuii RelativeMovement, neperammure
ero Ha 00BEKT player U CBSIKUTE KaMepy CO CBOMCTBOM Target KOMIOHEH-
Ta Script. [lociie 3Toro mpu HaXKaTHH YIPABISIOMIMX KIIABHUII MEPCOHAK
OyIeT MoBOpauYMBaTLCA B Pa3HbIE CTOPOHBI, BEIOMpAsi HANpaBjIECHUE OTHO-
CUTEJIbHO KaMephl, a MPHU €ro BpalIEHWU C MOMONIBI0 MBI OCTAaHETCS
CTaTUYIHBIM.

Ilosopom nepconasica omnocumenbHo Kamepol

using UnityEngine;

using System.Collections;

public class RelativeMovement : MonoBehaviour {

[SerializeField] private Transform target;

void Update() {

Vector3 movement = Vector3.zero;

float horInput = Input.GetAxisL("Horizontal");

float vertInput = Input.GetAxis("Vertical");

if (horInput != 0 || vertInput != 0) {

movement.x = horlnput;

movement.z = vertlnput;

Quaternion tmp = target.rotation;

target.eulerAngles = new Vector3(0, target.eulerAngles.y, 0);

movement = target. TransformDirection(movement);

target.rotation = tmp;
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transform.rotation = Quaternion.LookRotation(movement);

[

Celyac mepcoHa)X MEHSET OPUEHTAIUI0 CKAaYKaMU, MTHOBEHHO MO-
BOpPAYMBAsCh JIMIIOM B HAIlpaBIICHWH, 3aJlaHHOM KiaBuieid. Ho mimaBHOe
JIBIDKCHUE CMOTPHUTCS KyJa JIydline. 3/1eCh Ha MOMOIIb TMPUXOINUT JTHHEH-
HBIN aITOpUTM HHTEpHoJsIuU. Jl06aBbTe B ClieHapUil MEPEMEHHYIO:

public float rotSpeed = 15.0f;

3arem 3aMeHHTE CTPOUKY transform.rotation...

Quaternion direction = Quaternion.LookRotation(movement);

transform.rotation = Quaternion.Lerp(transform.rotation, direction,
rotSpeed * Time.deltaTime);

F

B pe3ynbrare BMeCTO MPUBS3KU HEMOCPEICTBEHHO K 3HAYEHUIO, BO3-
BpamnjaeMmomy Metogom LookRotation(), 3T0 3HaU€HHE HAYHET MCIOJIB30-
BaThCS B KAUECTBE 1EJIEBOTO MOJIOKEHHS, B KOTOPOE 0OBEKT OYyIEeT MocTe-
NEeHHO ToBopauuBarhesi. Meron Quaternion.Lerp() BBIMOMHSET IUIaBHBIN
MIOBOPOT U3 TEKYIIETO MOJIOKEHUS B LIETIEBOE.

eudicenue enepeo 6 8b16paHHOM HANPABGIEHUU

Brinenute 00bexT player u Beioepute B MeHro Components KOMaHTy
Physics > Character Controller. Ha manenu Inspector ymenbpmmuTe mnapa-
metp Radius go 0,4, octanbHbIM MapaMeTpaM OCTaBbTE€ 3HAYECHHS IIO
YMOJYaHHIO, TAaK KaK OHH BIIOJIHE TIOJXOJISAT JIJISl HaIllel MOJENU MepcoHa-
xKa.

Crenyoomuil JUCTUHT COJAEPKUT KOJ, KOTOPBIA HYKHO J0OABUTH B
CLUECHapuu

RelativeMovement.

Koo, menstowuii nonosxxcenue nepconasxica

using UnityEngine;

using System.Collections;

[RequireComponent(typeof(CharacterController))] public class Rela-
tiveMovement : MonoBehaviour {

public float moveSpeed = 6.0f;
private CharacterController _charController; void Start() {
_charController = GetComponent<CharacterController>();

h
void Update() {
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movement.x = horlnput * moveSpeed;

movement.z = vertInput * moveSpeed;

movement = Vector3.ClampMagnitude(mov@ment, moveSpeed);

b

movement *= Timé&.deltaTime;

_charController.Move(movement);

i

OTOT KOJI 00ecreynBaeT MEPEMENICHUSI B TOPU3OHTAILHOM HAaIpaB-
JICHUH, HaM K€ HYXXHO, 4TOOBI TIEPCOHAXK MOT MEPEeMEIIAThCs €IIe U 0
BEPTHUKAIIH.

Lpviorcku

Kon, xotopsiit Mbl 1006aBUM, OyaeT 00pabaThiBaTh Kak MPBDKKH, TaK
u najzeHus. ToyHee, OH OyJIeT BKJIIOYATh B c€0sl CHITY TSKECTU, BCE BpeMs
TSHYIIYIO IEPCOHAK BHU3, @ B MOMEHT IIPhDKKA €T0 OYy/IeT TOJIKaTh BBEPX.

Ho cnauana nobGaBuMm B cuieHy napy miargopm. Beas moka mepco-
Ha)Xy HEKYyJla 3alpbIrMBaTh U HEOTKyAa naaark! Co3gante HECKOIBKO Ky-
O0B, TIOMEHSNTE WX pa3Mep MO COOCTBEHHOMY BKYCy M PaCIOJIOKHUTE B
CLICHE.

Bepmuxanvhas ckopocms u yckoperue

Crnenyromuil JJUCTUHT T00aBUT K ATOMY BEKTOPY JABMIKECHHE 1O BEP-
THUKaJIH.

llobasnenue  Osudicenus  no gepmukaiu 8  CyeHapuu
RelativeMovement

public float jumpSpeed = 15.0f;

public float gravity = -9.8f;

public float terminalVelocity = -10.0f;

public float minFall = -1.5f;

private float vertSpeed;

void Start() {
_vertSpeed = minFall;

void Update() {

if (_charController.isGrounded) {
if (Input.GetButtonDown("Jump")) {
_vertSpeed = jumpSpeed;
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} else {

_vertSpeed = minFall;

h

} else {

_vertSpeed += gravity * 5 * Time.deltaTime;
if (_vertSpeed < terminalVelocity) {
_vertSpeed = terminalVelocity;

%

movement.y = _vertSpeed;
movement *= Time.deltaTime;
_charController.Move(movement);

i}

Pacnosnasanue nosepxnocmu memooom 6pocanus nyyeu
private ControllerColiderHit _contact;

bool hitGround = false; RaycastHit hit;

if (_vertSpeed™< 0 &&  IlpoBepsem, majaet jau NEPCOHAK.
Physics.Raycast(transform.position, Vector3.down, out hit)) {
float check =

(_charController.height + charController.radius) / 1.9f;
hitGround = hit.distance <= check;

h

if (hitGround) {

if (Input.GetButtonDown("Jump")) {

_vertSpeed = jumpSpeed;

} else {

_vertSpeed = minFall;

)

} else {

_vertSpeed += gravity * 5 * Time.deltaTime;

if (_vertSpeed < terminalVelocity) {

_vertSpeed = terminalVelocity;

h

if (_charController.isGrounded) {

if (Vector3.Dot(movement, contact.normal) < 0) {
movement = contact.normal * moveSpeed;

} else {

movement += _contact.normal * moveSpeed;
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P

movement.y = _vertSpeed;

movement *= Time.deltaTime;

_charController.Move(movement);

}

void OnControllerColliderHit(ControllerColliderHit hit) {

_contact = hit;

it

OTOT JIUCTUHT COAEPKUT MPAKTUYECKU TOT K€ CaMblil KOJ, YTO U
NpEeAbIAYIINAA; HOBBIA KOJI MEpEeMENIaH C CYHIECTBYIOUIMM CIEHApUEM
JBIKEHUS, U KPYMHbIE (PparMeHTHI MPEAbIAyIIero JUCTUHTA BKIIOUEHBI C
1eIbI0 3a7aHusl KOHTeKcTa. [lepBasi cTpoka H00aBIs€T HOBYIO MEPEMEH-
HYI0O B BEpXHIOIO 4acTh cieHapus RelativeMovement. Ota nepeMeHHas
UCIIOJIB3YETCS Il XPAHEHUs JaHHBIX O CTOJIKHOBEHUU MEXAYy (yHKIIHS-
MU.

Anumayus nepconadica

Kpome OGonee cnoxHolt (hOpMBI, KOTOpasi OMpEAeseTcss CeTOYHOU
reoMeTpuen, aHTPONOMOP(HBIN MEPCOHAXK HYKJIA€TCs €Ie U B aHUMAIIUH.
[lepcoHaxy ciienyeT Ha3HAYUTh aHUMAIUIO, KOTOpasi 3aCTaBUT €r0 PYKU U
HOTH JIBUTAThCS B3aJ U BIIEPE.

B Unity BcTpoeHa cnokHasi cucTemMa yIrpaBieHus aHuMallueil Mo/ie-
neit. Ona HaspiBaeTcsa Mecanim. iMss Mecanim yka3bIBaeT, 4To 3TO Oosiee
HOBasl, YCOBEPILICHCTBOBAHHAsI CUCTEMa aHUMAIlUuH, H00aBJIeHHAs Kak 3a-
MeHa cTtapoil Bepcuu. [lociaeausis 10 CUX TOp OCTyITHA Yyepe3 HACTPOUKY
Legacy, HO €CTh BEpOATHOCTb, UTO B ciieayromnux Bepcusax Unity ee yxe He
Oyner.

AHuMmarusi, ¢ KOTOpo Mbl OyjaeM padoTaTh, BKJIIOYEHA B TOT K€ Ca-
MmbIii gaitn FBX, uro u monens nepconaxa. Ho cucrema Mecanim nmaet
BO3MOXXHOCTh NMPUMEHSATHh aHUMAIMIO U3 Apyrux ¢ainoB FBX. Hanpumep,
JUIsl BCEX TPOTUBHUKOB MOKHO MCIIOJIb30BaTh OAWH HA0Op aHUMAaIMOHHBIX
KJIUMOB. TakoW MOAXOJ] UMEET PsiJl MPEUMYIIECTB, TaK KaK JaeT BO3MOXK-
HOCTb XPaHUTh JAHHBIC CTPYKTYPUPOBAHHO U 3KOHOMHUTH BpPEMS 3a CUET
OJHOBPEMEHHOW aHUMAIIHH.

[Mlenkaute Ha kHOMKE Apply B HIKHEW udactu manenu Inspector,
YTOOBI IPUMEHUTHh BHIOPAHHBIC HACTPOWKH K UMIIOPTUPOBAHHOW MOJIETIH.
Teneps MOXXHO MPOJOJIKUTH PabOTy HaJl ONpeeICHUEM aHUMAIMOHHBIX
KJIUIIOB.

AnumayuonHwle Kiunsl 015 UMHOPMUPOBAHHOU MOOeNU
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[lepBpIM IIArOM IO CO3/IaHHIO AHMMALMM JUIs MEpCOHaXka OyneT 3a-
JaHUE OTHEIbHBIX KIMIIOB. Y IEPCOHAKA, HAIIOMUHAIOLIETO YEJIOBEKa,
pa3Hble JIBHXKEHHS COBEpIIAOTCA B pa3Hoe Bpems. Ham nepconax Oyaet
TO Oerarp Mo CLEHE, TO 3alpbIrMBaTh HA MIATPOPMBI, TO MIPOCTO CTOSTH C
OIyIIEeHHbIMU pykamu. Kaxxioe Takoe JBMKEHHE MPeICTaBIseT cOO0N He-
3aBUCHUMBIN «KJIHID).

Koumpoannep ona anumayuonHvlx Kiunoe

Tenepp nns nmepcoHaxka Hy>KHO CO31aThb KOHTpoJulep-anumarop. Ha
3TOM 3Talle Mbl ONPENEIAEM COCTOSHUS aHMMAalUU U CO3JaeM MEXKIy HU-
MU Iepexoibl. B KaXa0M COCTOSHUM BOCHPOU3BOJMUTCS CBOM HaOOp KIH-
IIOB, & CLEHApPUH BBI3BIBAIOT NEPEKIIOYEHNE KOHTPOJUIEpAa OT OJHOIO CO-
CTOSIHUS K IPYTOMY.

KoHTposiep-anumMaTop npeacTaBisieT co00i I€PEBO CBSI3AHHBIX Y3-
J0B (MMEHHO 3TUM OOBSACHAETCA PUCYHOK Ha 3HAYKE JAHHOTO pecypca),
OPOCMOTP M YIpaBJI€HUE KOTOPBIMU OCYLIECTBISIOTCS Ha BKJIAJKE
Animator. MI3HayaiabHO MBI BUAMM TOJIBKO JIBa CYIIECTBYIOIIMX IO YMOJI-
yaHuto y3na: Entry u Any State. Y3en Any State ncnonb3oBaThcs HE Oy-
net. Co31aauM HOBBIE Y3JIbl, IEPETACKUBAs aHUMALIMOHHBIE KITUIIBI.

2.6 UnuTepakTUBHBIEC YCTPOMCTBA U 3JIEMEHTbI

eepu u opyaue ycmpoiicmsa

UrpoBbie ypoBHM, Kak MPaBUIIO, COCTOAT W3 CTAaTUYHBIX CTEH H
pPEMETOB OOCTAHOBKHU, K KOTOPHIM J00aBISIOTCS (DYHKIIMOHAJIbHBIE YCT-
poiictBa. MHOrooOpas3ue ycTpouCTB OrpaHUYEHO TOJBKO BalllUM BOOOpa-
KEHHEM, HO MPAKTUYECKU BCE OHU MOJIB3YIOTCS OJIMHAKOBBIM KOJIOM, IO-
3BOJISIFOILIUM MIEPCOHAXKY AKTUBUPOBATH HX.

Omkpoigarowuecs u 3akpvlearoujuecs 0sepu

[IepBbIit BUJ yCTPOMCTBA, KOTOPBIM HAaM IMPEACTOUT 3alpOrpamMMHU-
pOBaTh, — ATO OTKPBIBAIOIIASICA W 3aKphIBaloIIasics ABepb. HauHnem Mbl ¢
yIpaBJICHUS JBEPHIO MYyTEM HaXKATHS KJIABUIIU. B UTPy MOXKHO ITOMECTUTh
MHOECTBO YCTPOMCTB C pa3HbIMU crioco0amu yripaBiieHus. 13 HUX nBepb
pacIpocTpaHeHa IIUPE BCETO, a yIpPaBJIEHUE C KJIABUATypbl — Haubojee
OUYEBUIHBIN MOAXO/I, TOATOMY Mbl HAYHEM UMEHHO C HUX.

Cyenaputi, no Komaunoe 3aKpvl8arOWuil U OMKPbIBAOUULL 08ePb

using UnityEngine;

using System.Collections;

public class DoorOpenDevice : MonoBehaviour {

[SerializeField]

169



pH.

HMU:.

private Vector3 dPos;

private bool open;

public void Operate() {

//ByneBa mepeMeHHas JJIA CJICKEHHS 32 OTKPBITHIM COCTOSIHUEM JIBE-

if (Copen) {
//OTKpbIBa€M WJIM 3aKpbIBA€M JIBEPh B 3aBUCHUMOCTH OT €€ COCTOS-

Vector3 pos = transform.position - dPos;
transform.position = pos;

} else {

Vector3 pos = transform.position + dPos;
transform.position = pos;

b

_open=! open;

i}

IIposepka paccmosinus u HanpasieHus
Cosznaiite cuenapuii ¢ umeHeM DeviceOperator. Crnenyronuii Koj

peanu3yeT yIpaBisIoNlyI0 KJIaBUINY ISl YIPABICHHUS PaCIOJIOKEHHBIMU
no0OJIM30CTH YCTPOUCTBAMHU.

Knasuwa ynpaenenus ycmpoiicmgeomusing
UnityEngine;

using System.Collections;

public class DeviceOperator : MonoBehaviour {
public float radius = 1.5f;

void Update() {

if (Input.GetButtonDown("Fire3")) {

Collider[] hitColliders = Physics.OverlapSphere(transform.
position, radius);

foreach (Collider hitCollider in hitColliders) {
hitCollider.SendMessage("Operate",
SendMessageOptions.DontReqaireReceiver);

it

Ocrasace ogHa MaJIeHbKas aeTandb. Ha maHHOM STalre II0JI0KECHHE

MepCoHaXka HE UMEET 3HAYCHMS, TJIaBHOE, YTOOBI OH pacmoJiarajics OJIU3KO
K aBepu. Ho MOXXHO cnenath Tak, 4ToObl BEPb OTKPBIBATIACH, TOJIBKO €CIIU
MEPCOHAX CTOUT K HEHl IuIoM. BOT K0J, KOTOpBIN HY»KHO 0OaBUTH B CIIe-
Hapuit DeviceOperator.
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Koo, nozsonarowui omxpvieams 06epb, moabKo cmosi K Hell TUYoM

...foreach (Collider hitCollider in hitColliders) {

Vector3 direction

= hitCollider.transform.position - transform.position;

if (Vector3.Dot(transform.forward, direction) > .5f) {

hitCollider.SendMessage("Operate",

SendMessageOptions.DontRequireReceiver);

i

CooO1ieHne OoTHpaBisieTcs TOJIBKO MPU KOPPEKTHOM OpPUEHTALMH
NIEPCOHAKA.

Monumop, menarowul yeem

Ntak, Mbl co3gany 3aKpbIBAIOIIYIOCS W OTKPBIBAIOIIYIOCS JIBEPb.
CxeMa ymnpaBiieHHs, C KOTOPOM Bbl MO3HAKOMIIMCH B paMKax 3TOro Y-
paXHEHUs, IPUMEHUMA K YCTpoicTBaM J1r00oro Buaa. st neMoHcTpauu
CO3Ja/IMM €LI€ OJHO YCTPOMCTBO; Ha ATOT pa3 — MEHSIOUIUNA I[BET MOHHU-
TOp, NPUKPETUICHHBIA K cTeHe. Co3/aaiiTe HOBBIM Ky0 M MOJABUHBTE €0 K
CTEHE MPAKTUYECKH JIO0 CONMPUKOCHOBEHHSI.

Cyenapuu ycmpoucmea, Komopoe Modicen MeHsImbv Yeem

using UnityEngine;

using System.Collections;

public class ColorChangeDevice : MonoBehaviour

public void Operate() {

Color random = new Color(Random.Range(0f,1f), Ran-
dom.Range(0f,1f), Random.Range(0f,1f));

GetComponent<Renderer>().material.color = random;

}

3nech Mbl OOBSIBUWIN (YHKIIMIO C TEM K€ CaMbIM MMEHEM, YTO U B
CLICHApUU YIPABJICHUS JABEPhIO. Y IPABISIIOIINN YCTPOUCTBAMU KOJ BCEraa
coliepkuT pyHkiuio ¢ umeHeM Operate — oHa Hy>XKHa JUIsl akTUBauuu. B
JTAHHOM CJIy4ae €€ KOJ MpUcBanuBaeT MaTepualy 0ObeKTa ClIydaiHbIN 1BET.

Nrak, MBI pacCMOTpeNun MEPBBIA MOAXOM K YIIPABICHUIO YCTPOMCT-
BaMH B UTrpax U JIaK€ CO3/lajii mapy JAEMOHCTPAlMOHHBIX ycTpoilcTB. Ho
B3aUMOJICMICTBOBATh C 3JIEMEHTAMHM CLEHBI MOXHO M JPYTMM CIIOCOOOM.
Hanpumep, Bpe3asich B HUX. [[aBaliTe€ TOCMOTPHUM, KakK 3TO JIEJIAETCA.

Bzaumooeticmesue c o6vexmamu yepe3 CmoaKHo8eHue

CymecTByeT U Takoil kpaitHe 3((EeKTUBHBIN MOAXO0M, KaK peaKius
Ha CTOJIKHOBEHHUE ¢ nepcoHaxeM. [Ipu 3ToM OOJbIIYI0 YacTh Omepaiuii
BhINIOTHsIeT Unity Oyiarogapsi BCTpPOCHHBIM B WUTPOBOM JBUXKOK MEXaHU3-
MaM pacro3HaBaHUsl CTOJIKHOBEHHUW U Mojenu ¢uinueckoil cpenbl. Ho
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Unity momMoraeTt TOJIbKO paciio3HaTh CTOJKHOBEHHUE, a 3alpOrpaMMHUPOBATh
peakmuio 00beKTa HE CMOXKET HUKTO, KPOME Bac.

Ms1 paccMOTpUM TpW BapuaHTa PEaKIMU Ha CTOJIKHOBEHHE, BCTpE-
YalolMecs B UTpax:

e Tomyok u najgeHue.
e (CpabaTpiBaHUE YCTPONCTBA.
e llcue3HoBeHHE B MOMEHT KOHTaKTa (TIpU cOOpE JIEMEHTOR).

CmonknogeHue ¢ npenamcmeusmu, o06aa0arwumu @OU3UYecKUMU
ceoucmeamu

JlaBaiite co3maauM HaOOp MOCTAaBJIEHHBIX JAPYTr Ha JApyra KOpoOOK,
KOTOPBIE TIPH CTOJIKHOBEHHUH C MEPCOHAXEM OYyIyT pasiieTaThCs IO CIICHE.
MopenupoBaHue MoJOOHBIX Bellel TPeOyeT CIOKHBIX (PU3NUECKUX pacye-
TOB, HO 3Ty 3ajJiauy OepyT Ha ce0st BcTpoeHHble pyHKIMU Unity, KOTOpbIE U
o0OecrieyaT HaM PEaTMCTUYHBIA BUJ] PA3JIETAOIINXCS KOPOOOK.

[To ymomuanuio oObekThl B Unity duIiieHbl (U3UYECKUX CBOMCTB.
Ota ¢yHKIMS BKIOYaeTcs Tpu noOaBieHun kommoHeHTa Rigidbody.
[Ilenkuute Ha kHOMKEe Add Component u HailiguTe cTpoky Rigidbody B
pazaene Physics.

Coszpnaiite ky0 u n06aBbTe kK Hemy komnoHeHT Rigidbody. Ham Tpe-
OyeTcst HECKOIBKO TaKuX KyOOB, MOJIOKEHHBIX ApYyT Ha Apyra. KyOsr roto-
BBl pearnpoBaTh Ha MPIIOKEHHBIE K HUM CHJIBI. UTOOBI HCTOYHUKOM CHJTBI
CTaJI TIEPCOHAX, BHECUTE JIOMOJHEHHE M3 CJICIYIONIEr0 JUCTUHTA B MPHU-
COEIMHEHHBIN K MepcoHaxy cieHapuii RelativeMovement.

Jlobasnenue guzuuecxou cunvt 8 cyenaputi RelativeMovement

...public float*pushForce = 3.0f; ...

void OnControllerColliderHit(ControllerColliderHit hit) {

_contact = hit;

Rigidbody body = hit.collider.attachedRigidbody;

if (body != null && !body.isKinematic) {

body.velocity = hit.moveDir&ction * pushForce;

[

3amycTuTe Urpy U 3acTaBbTE MEPCOHAX MOOEkKaTh MPSMO Ha Kydy
KOpOoOOK. B MOMEHT CTOJIKHOBEHHS Kyda BIOJHE PEATUCTUYHO PaCChI-
mwietcs. Kak Buaute, uMuTanys GU3NIEeCKOTO SBICHUS HE MOTpedoBaia oT
Bac 0coObix ycunuii! bnaronaps BctpoenHoMy B Unity MEXaHU3MY UMHTA-
iy (PU3UKH, HE PUXOAUTCS MHCaTh 0ObEMHBIN KOJ. MBI JIETKO 3aCTaBUIIH
OOBEKTHI IBUTATHCSI B OTBET HA CTOJKHOBEHHUE, HO BOBMOXKEH M IPYTOi Ba-
PUAHT peakIuu — TeHepanus coobiTus cpabarbiBanus. JlaBaiiTe BOCIONb-
3yeMCsl TAKUM COOBITUEM JIJIsl YIIPABJICHUS ABEPHIO.
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Coop npeomemos

B urpax wacro BcTpedaroTcsi npeiIMeThbl, KOTOPhIE MOXKET MOA0UPAThH
MEepPCOHaX. ITO 000pPYAOBAHUE, MAKETHI JJIsl BOCCTAHOBJIEHUS 3/I0POBbS U
OOHYCHI.

Cosznaiite cepy U TOMECTUTE €€ B IPOU3BOJILHOM MECTE CIICHBI Ha
YpOBHE TalluM NepcoHaxa. B HacTpoiikax kosutaiinepa ycraHoBuTe ia-
xok Is Trigger, B HacTpolikax ciosi BeIOepuTe BapuaHT Ignore Raycast u
co3aiiTe HOBbII MaTepuai, YTOObl TPUCBOUTH OOBEKTY spKHil 1BeT. M3-32a
MaJlbIX pa3MepoB 0OBEKTa Mbl HE OyJIEM JIeJIaTh €ro MOJyIPO3payHbIM, TO-
ATOMY MOJI3yHOK, OTBEUAIONIUH 3a ayib(a- KaHaJl, TPOraTh HE HY>KHO.

Co3zpnatite HOBBIN crieHapuii ¢ umeHeM Collectibleltem.

Cyenapuii, yoanarowuu 21eMeHm npu KOHmMaxkme ¢ NepCcoHaxtcem

using UnityEngine;

using System.Collections;

public class CollectibleItem : MonoBehaviour {

[SerializeField] private string itemName;

void OnTriggerEnter(Collider other) {

Debug.Log("Item collected: " + itemName);

Destroy(this.gameObject);

it

DTO OYEHb KOPOTKHM W MpOCTOM cueHapui. [IpucBoiiTe 3neMeHTy
3HauY€HHE name, YTOObI B CIEHY MOKHO OBLJIO MMOMECTUTh HECKOJBKO 3Jie-
MeHToB. Meroa OnTriggerEnter() BbI3biBaeT ncuesHoBeHue chepol. lpu
TOM Ha KOHCOJIb BBIBOJUTCS OTJIaJOYHOE COOOIIEHHE, KOTOPOE MbI BIIO-
CJIEJICTBUM 3aMEHUM KOJIOM.

[leperackuBas 11a0JOHBI, PACHOJIOKUTE DJIEMEHTHI HA OTKPBITHIX
y4acTKaxX ypOBHS; JUIsl TECTUPOBAHUS CO3JABANTE MO HECKOJIBKO K3EMII-
JSIPOB OJTHOTO AJIEMEHTA. 3aMyCTUTE UTPY U «COOEPHUTE» PJIEMEHTHI.

2.7 3BykoBbie 3¢ eKThI 1 My3bIKA

Korga peus 3axonut o BUACOUTpaX, OCHOBHOE BHUMAHUE yAEIACTCS
rpaduke, XOTS CYyIIECTBYET M TAKOH BaXKHBIN aCIEKT, KaK 3ByKOBOE COTIPO-
BOXkIeHHE. B OonbIMHCTBE UTp UrpaeT GOHOBAS MY3bIKa U MPUCYTCTBYIOT
3ByKkoBbIe 3¢ dexTrl. CooTBeTcTBeHHO, B Unity mpucyTcTByeT (DyHKIHO-
HaJIBHOCTH JJII MX co3lanus. MoxxHo uMnopTtupoBarh B Unity u BocIpo-
W3BOJUTH ayauo(ailsibl pa3mudHbIX (OpMATOB, PETYIMPOBATH TPOMKOCTH
3BYKa W Jake oOpabaThIBaTh 3BYKH, UCXOJAIINE U3 OMPEASICHHON TOYKH
CIICHBI.

173



Haunem MBI ¢ paccMOTpeHUs 3BYKOBBIX 3¢ ¢dekToB. OHHM TIpeacTaB-
JSIOT COOOM KOPOTKHE ayIUOKIIUIIBI, BOCIIPOU3BOIUMBIC BO BPEMs OIpe-
JIETICHHBIX JIEUCTBUI. 3BYKOBBIE KJIUIBI C My3bIKOM UMEIOT OOJIBITYIO TPO-
JOJDKUTEITBHOCTh, @& UX BOCIPOU3BEACHUE HE MPUBSI3aHO K KOHKPETHBIM
cOoObITUSIM B Urpe. B KOHEUHOM cueTe Bce CBOAMTCS K OJHOMY BHUIY ay-
nuo¢aiIoB U OIMHAKOBOMY KOJIy MX BOCIPOU3BEIEHHUSA, HO TOT (DAKT, YTO
(baiinapl ¢ My3bIKOW OOBIYHO HAMHOTO MPOAOIKUTENBHEE KIUIIOB CO 3BYKO-
BbIMU 3(PexTamu, 3acayKUBAET, YTOOBI UX BBIICIUIN B OTACIbHBIA pa3-
hi(Sh) 8

Hmnopm ayouoghatinos

Cob6panHyr0 BaMH KOJIJIEKIHIO ayArn0(aitioB HY>KHO UMITIOPTHUPOBATH
B Unity. [IpocToit Mexanu3m ummnoprta paboTaeT co BCEMH BUAAMHU peCyp-
COB: Bbl IepeTackuBaere (pailibl U3 Malkd Ha KOMIBIOTEPE Ha BKIIAJKY
Project B Unity.

3syKosble 3ghhexmul

Tenepr Hy»XHO clenaTh Tak, YTOOBI JOOABICHHBIE K TIPOSKTY 3BYKO-
Bble (pailnibl 3a3Byvyanu. Kox akTtuBanmu 3BYKOBBIX 3((EKTOB MOHATH He-
CJIIOXHO, HO ayawocuctema B Unity COCTOMT W3 (PparMEeHTOB, KOTOPHIC
JOJKHBI pa0oTaTh COTIIACOBAHHO.

Cucmema 8ocnpouszgeoenusi: Kiunwl, UCMOYHUK, NOONUCYUK

Bo3moxHO, BBl OXHJlaeTe, 4TO JUIsl MpOUrphiBaHusA 3Byka B Unity
JIOCTaTOYHO yKa3aTh, KAKHE KIIUIbI HY’KHO BOCIPOU3BOJIUTh, HO HA CAMOM
JieJie JJIsl 3TOro Hy>KHO 3aaaTh Tpu koMnoHeHTa: AudioClip, AudioSource
u AudioListener.

3ayuxnennvli 38yK

AyAVOKINIBI YK€ UMIOPTUPOBAHBI, y UCIIOJIB3YEMOUN IO yMOJIda-
HUIO KaMephl ecTh KoMmoHeHT Audiolistener, Tak 4To ocTaeTCs HA3HAYUTH
TobKO KoMIToHeHT AudioSource. Jlo6aBuM Tpeck orHs K madnony Enemy
— 3TO MEPCOHAX, KOTOPBIM XaOTUYHO MEPEMENIAETCS O CIICHE.

VYcranoBure ¢naxku Play On Awake u Loop. ®naxok Play On
Awake 3acTaBiseT HCTOYHUK 3ByKa HA4aTh BOCIIPOU3BEIEHNE Cpasy MOCe
3arpy3ku creHbl. Onaxkok Loop 3acTaBisieT MCTOYHHMK 3ByKa WTpaTh He-
TIPEPHIBHO, TTOBTOPSISI KJIUI CHOBA U CHOBA.

Teneps mpoBepbTe, BKIIOYEH JIM 3BYK Y BaC B KOJIOHKAX, U 3aITyCTUTE
urpy. Bel ycnbimuTe ucxopsiiee oT Bpara moTpeCKUBaHKE, KOTOPOE Ocia-
OeBaeT Mo Mepe €ro ynajleHus OT MEePCOoHa)Xa, TaK KaK B CIIEHE MCIOJIb3Y-
eTcsi ucTouHuk 3D-3ByKa.

Axmueayus 38yK06vix 3¢pghexmos u3 kooa
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Hactpoiika komnonenta AudioSource Ha aBTOMaTH4E€CKOE BOCHPO-
U3BEACHUE XOPOIIO MOIXOIUT VISl MUKJIMYECKUX 3BYKOB, HO B OOJBIIHMH-
CTBE CIy4aeB HYXHO, YTOOBI 3BYKOBBIE 3(()DEKThl BOZHUKAIA B OTBET Ha
KOMaHIbI Koja. st aToro Bce paBHO TpeOyeTcs komnoneHT AudioSource,
HO BOCTIPOM3BECHUE 3BYKa 3aITyCKACTCs IPOrPAMMHO.

Jlo6aBbTe KoMIoHeHT AudioSource k 00bekTy player. JlobGaBeTe B
OTBeHarouui 3a cTpenbOy cueHapuit RayShooter xonx ciemyromiero jwuc-
THHTA.

Jlobasnenue 6 cyenapuii RayShooter 36yxo6vix 3¢ghghexkmos

[SerializeField]

private AudioSource soundSoLlrce;

[SerializeField]

private AudioClip hitWallSound;

[SerializeField]

private AudioClip hitEnemySound;

if (target !=null) { target.ReactToHit();

soundSource.PlayOneShot(hitEnemySound);

} else {

StartCoroutine(Spherelndicator(hit.point));

soundSource.PlayOneShot(hitWallSound);

}

Humepdpeiic ynpasnenus 38ykom

[Iponomxkas gopaboTKy, AoGaBuM Tyna nucnerdyep AudioManager.
Ha »ToT pa3 Oyner co3ngaH AWCHIETYEp YIPaBICHHS 3BYKOM, KOTOPBIN MbI
TOXKE 100aBUM B CHHMCOK. DTOT HEHTPAIbHBIM MOJYJIb MO3BOJIUT PEryiu-
pOBaTh TPOMKOCTH 3BYKa B UTPE U JaK€ BBIKITFOYATh 3BYK COBCEM.

LlenmpanvHwiii Oucnemuep ynpasienusi 36YKOM

Jlnst HacTpoiiku aucnetdepa AudioManager mepBbIM JI€JIOM HYXKHO
n00aBUTH B IPOEKT ppeiiMBOpK Managers.

Cozpnalite HOBBIM crieHapuii AudioManager, Ha KOTOpPBIA MOXKET
CChIIAThCS KOJ clieHapus Managers.

3acomoska kooa ons cyenapus AudioManager

using UnityEngine;

using System.Collections;

using System.Collections.Generic;

public class AudioManager : MonoBehaviour, [GameManager {

public ManagerStatus status {get; private set;}

private NetworkService network;
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public void Startup(NetworkService service) {
Debug.Log("Audio manager starting...");

_network = service;

status = ManagerStatus.Started;

i3

Cyenapuii Managers nocie dobasnenus cyenapus AudioManager
using UnityEngine;

using System.Collections;

using System.Collections.Generic;
[RequireComponent(typeof(AudioManager))]

public class Managers : MonoBehaviour {

public static AudioManager Audio {get; private set;}
private List<IGameManager> _startSequence;

void Awake() {

Audio = GetCompdnent<AudioManager>();
_startSequence = new List<IGameManager>();
_startSequence.Add(Audio);
StartCoroutine(StartupManagers());

b

private IEnumerator StartupManagers() {
NetworkService network = new NetworkService();
foreach (IGameManager manager in _startSequence) {
manager.Startup(network); }

yield return null;

int numModules = _startSequence.Count;

int numReady = 0;

while (numReady < numModules) {

int lastReady = numReady; numReady = 0;

foreach (IGameManager manager in _startSequence) {
if (manager.status == ManagerStatus.Started) {
numReady++;

I3

if (numReady > lastReady)

Debug.Log("Progress: " + numReady + "/" + numModules);
yield return null;

;
Debug.Log("All managers started up");

i}
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Co3zpaiite mycToil 00BEKT, KOTOPBIN OyAeT Urpath pojb JUCIETYepa,
U CBSDKUTE C HUM ciieHapuu Managers 1 AudioManager. [Ipu Boctipoun3sBe-
JICHUY UTPHI HAa KOHCOJIH TIOSIBATCS COOOIIECHMSI O 3aIMyCKe JUCTIETIEPOB, HO
JUCTIETYEP YMPABICHUS 3BYKOM TTOKa HE HECET HUKAKOW (PYHKIIMOHATHHOM
Harpy3KHU.

Humepdgheiic ons ynpasnenus cpomkocmoio

Coznaem B ciieHe XOJICT. Y cTaHaBiuBaeM il xoscta Quaxkok Pixel
Perfect. IlpucBanBaem oObekTy umsi HUD Canvas u mnepekirodaeMmcs: B
pexuM paboThl ¢ AByMepHOU rpadukoil. Co3/naemM CBA3aHHOE C XOJCTOM
nzo0Opaxenue. [IpucanBaeM HOBOMY 00bekTy ums Settings Popup. Ilepe-
TacKMBaeM Ha s4eiiky Source Image aToro o0bekTa crpaiT popup. B pac-
KpbiBatomemcs crircke Image Type BeiOupaem Bapuant Sliced u ycranas-
muBaeM ¢naxok Fill Center. IlomemnaeM n300pakeHHE BCIUIBIBAIOIIETO
OKHa B TOuky ¢ koopauHatamu 0, 0. MeHseM pa3Mepsl BCIUIBIBAIOIIETO
okHa 110 250 o mmpune u 150 mo BeICcOTE.

Co3naem kHOIKy. JlelaeM KHOIKY JOYEPHUM OOBEKTOM IO OTHOIIIE-
HUIO K BCIUIBIBAIOIIEMY OKHY .IlomenraemM KHOMKY B TOYKY C KOOpAWHATA-
mu 0, 40. PackpbiBaeM HepapXUUYECKUl CIIMCOK KHOMKH, YTOOBI BBIICIUTH
CBS3aHHYIO C HEl TeK- CTOBYIO MeTKy. Mensiem TekcT Ha Toggle Sound.

Co3nmaem mon3yHOK. JlemaeM MOJM3yHOK JOUYEPHUM OOBEKTOM BCILIBI-
BAIOIIET0 OKHA M TMOMEIIaeM €ro B TOUKy ¢ koopauHatamu 0, 15. Ilpu-
cBarMBaeM napametrpy Value nonsyHka (B HUXKHeW yacTu naHenu Inspector)
3HayeHwue 1.

Tenepsr HanUIIEM AJIS BCIUTBIBAIOIIETO OKHA KOJI..

Lobasnenue 6 cyenapuii AudioManager cpedcme pe2yiuposxu epom-
KOCMU 368YKa

public float*soundVolume {// CBOMCTBO JJIi TPOMKOCTH C
dbyHKIMeN uTeHus 1 PyHKIUEN JoCTyTIa.

get {return AudioListener.volume;}

set {AudioListener.volume = value;}

b

public beol soundMute {

get {return AudioListener.pause;}

set {AudioListener.pause = value;}

b

public void Startup(NetworkService service) {

Debug.Log("Audio manager starting...");

_network = service;

soundVolume = 1f;
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status = ManagerStatus.Started;

h

B cuenapuit AudioManager no0asiieHsl cBoiictBa soundVolume u
soundMute. ®yHKIMA YTEHUS W 3ajaromias GYHKIHUS Uil 3TUX CBOMCTB
peaqn30oBaHbl C  TIOMOIIBIO  TJIOOANBHBIX  TMEPEMEHHBIX  Kjacca
AudioListener. Kimacc AudioListener MoXeT peryiaupoBaTh TPOMKOCTh
BCEX 3BYKOB, TIIOJyYaeMbIX BCEMH JK3EMIUIApAaMU  KOMIIOHEHTA
AudioListener. 3agmanue  cBoiictBa soundVolume B cueHapuu
AudioManager oka3bpiBaeT Takoi xe 3(h(eKkT, Kak 3aJaHne TPOMKOCTH B
komnoHeHTe AudioListener.

[Tocne mo6amneHust aTMX METOAOB B crieHapuii AudioManager MOx-
HO HamMcaTh CIEHAPUH JIsI BCIUTBIBAIOIIETO OKHA.

Cyenapuii SettingsPopup ¢ 2nemenmamu ynpasieHus 2pOMKOCMbIO

using UnityEngine;

using System.Collections;

public class SettingsPopup : MonoBehaviour {

public void OnSoundToggle() {

Managers.Audio.soundMute = !Managers.Audio.soundMute;

b

public void OnSoundValue(float volume) {

Managers.Audio.soundVolume = volume;

B »TOM cueHapuu Mbl BUAUM JIBa METO/A, BIUSIONINE Ha CBOWCTBA
oobekTta AudioManager: Metron OnSoundToggle() 3amaer cBoMCTBO
soundMute, a meTog OnSoundValue() — cBoiicTBo soundVolume.

DNeMEeHTHI YIpaBlieHUs Tereph paboTaroT, HO B MPOEKT HYKHO BHE-
CTH HeOoJbIe KOPpeKTUBEI. Ceiuac 3KpaH BCe BpeMs 3aKPHIBACT BCILIBI-
Baroniee okHo. CrenaeM Tak, YTOObI OHO OTKPBIBAJIOCH TOJBKO TMPHU HaXKa-
THM KJIaBUIIA M.

Cyenapuu UlController, svizviearowuii u cKpbvléarowull 8CNIbl8aAr0-
ujee OKHO

using UnityEngine;

using System.Collections;

public class UIController : MonoBehaviour {

[SerializeField] private SettingsPopup popup;

void Start() {

popup.gameObject.SetActive(false); }

void Update() {

if (Input.GetKeyDown(KeyCbde.M)) {

bool isShowing = popup.gameObject.activeSelf;
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popup.gameObject.SetActive(lisShowing);

if (isShowing) {

Cursor.lockState = CursorLockMode.Locked;

Cursor.visible = false;

} else {

Cursor.lockState = CursorLockMode.None;

Cursor.visible = true;

Donosas My3viKa

BctasuMm B urpy ¢hoHOBYIO My3bIKy. JIJIst 3TOTO €€ Hy»KHO T00aBUTH B
nucneruep AudioManager.

Bo-niepBbIX, a7 My3bIKadbHBIX TPEKOB, KaK MPaBWIO, TpeOyeTcs
MHOTO KOMITBIOTEPHOU MaMATH, U 3TOT MapaMeTp HEOOXOAMMO ONTUMHU3H-
poBaTh. Hy>KHO OTCE€XHBaTh JIBa aClEKTa: 3arpy3ka MY3bIKH B MaMsTh JI0
TOTO, KaK OHA HaYHET MCIOIb30BATHCS, U MOTPEOIECHUE CIUIITKOM OOJIBIIIO-
ro o0beMa naMsTH Npu 3arpyskKe.

Ceiluac HaC MHTEPECYET 3arpy3ka My3bIKaJIbHBIX KJIHUIIOB O Tpedo-
BaHMIO. be3 3TOro My3pika 3aiiMET CIUIITKOM MHOTO MECTa B TaMATH, TIPH-
YeM eIle 10 TOTO, KaK €10 HAYHYT IMOJIb30BaThCSI.

3arpy3ka mo TpeboBanuto (lazy-loading) o3nawaer, 4yTO 3arpyska
daiiia OTKIaIbIBACTCS 10 MOMEHTA, KOT/Ia ATOT (paiii moHamoouTces. 3apa-
Hee 3arpy>kKeHHbIE JJaHHBIE PearupyroT ObICTpee, HO 3arpy3ka mo Tpedboa-
HUIO SKOHOMHUT MaMsTh B CUTYallUsX, Korja ObICTpasl peakius HE WMEET
0CcO00r0 3HAYCHUS.

Bropoii cniocob6 pemieHust mpoOaeMbl ¢ TOTPEOJICHUEM MaMATH CBs-
3aH C TOTOKOBOM Ie€peladyei My3bIKH C TUCKA.

B xoHeuHOM cUeTe MOATOTOBKA K BOCTIPOM3BEACHUIO MY3bIKU JICITUT-
Csl Ha HECKOJIBKO 9TaroB, B TOM YKCJIE BKIIOYAIONIUX B c€0s1 ONTUMHU3AIUIO
MOTPEOICHUS TTaMSITH.

My3vikanvubie yukivl

[Iporecc Bocnpou3BeIeHUsT MY3bIKH MPEJCTABISIET COOOM yKe 3Ha-
KOMYIO TTOCJI€A0BATEIIBHOCTD IIAroB:

— HmmopTtupyem ayInOKIIUIIHL.

— Hactpoum xkomnoneHT AudioSource Ayl UCIIOJB30BAHUS JIHC-
netyepoM AudioManager.

— Hanumewm xox s BoCIpou3BeeHUs ayAUOKINIA B JAUCIET-
yepe AudioManager.

— JloGaBuM 31€MEHTHI YIpaBlI€HUS MY3BIKOM B MOJb30BaTENb-
CKuil uHTepdeiic.
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JI1st 3ByKOBBIX 3((HEKTOB CIEAyeT UCIOJIb30BATh HEC)KAThIE ayIhO-
(aiinel, a 17 (GOHOBOIM MY3BIKM — CKaThle, HO B KQU€CTBE UCXOJHOI0 Ma-
Tepuajia B 000UX ciydyasix MOXHO Opath (aiiinsl popmata WAV, Tak Kak
Unity ymeeT CkMMaTh UMIIOPTUPOBAHHBIN 3BYK. [[1s1 aynMOKINUIIOB BO3-
MOKE€H Kak 2D-3ByK, Bcerja BOCHPOM3BOJAMMBIA OAMHAKOBO, Tak U 3D-
3BYK, TPOMKOCTb KOTOPOT'O 3aBUCUT OT MOJIOKEHHS CITYIIATEIIS.

I'poMKkOCTh 3BYKOBBIX A((PEKTOB JETKO PETYIUPYETCS Ha TriI00ajb-
HOM YpOBHE C MOMO- b0 KoMmoHeHTa AudioListener. MoxHO 1o OT-
JEIBHOCTH PEryJIMPOBATh TPOMKOCTh OTAEIbHBIX UCTOYHUKOB 3BYKa.

2.8 O0benunenune GpparMeHTOB B FOTOBYI0 MTPY

PaccmoTpuM B KayecTBe MpOEKTa poJieBoi 00eBUK. B Takux urpax
KaMepa pacroJiaraeTcs CBEpXy M CMOTPUT UYETKO BHH3. BO3MOXKHO, BBI
3HaKOMbI ¢ urpor Diablo koTtopas mpeacTaBiseT coOOi Kak pa3 poJieBOi
OOCBUK.

Cbopka pecypcos u Ko0a u3 pazHulx HPOEKMOos

[TepBbiM nmemom cieayer OOHOBHUTH (PpEWMBOPK TUCIIETYEPOB U JIO-
OaBUTH B MPOEKT MPOTUBHUKOB, YIIPABISIEMBIX KOMIIBIOTEPOM.

Oo6nHoBeHUE HpeitMBOPKA TUCIIETYEPOB

[Ipoiie Bcero 0OHOBUTH AUCIETYEPHI, TOATOMY 3Ty 3aJa4y MBI pe-
IIAM TIEPBOU.

Ompeodaxmuposannsiii unmepghetic IGameManager

public interface IGameManager { ManagerStatus status {get;}

void Startup(NetworkService service);

b

Hzmenenusn 6 cyenapuu Managers

private [Enumeratdr StartupManagers() {

//VIictipaBiieHHs B Ha4ajie METO/1a.

NetworkService network = new NetworkService();

foreach (IGameManager manager in _startSequence) {

manager.Startup(network);

b

Hanocnenox ortpemaktupyem cueHapuu InventoryManager wu
PlayerManager ¢ yueToM BHECEHHBIX B MHTepdeic nsmenenui. Ciemyro-
MU JIMCTUHT  JEMOHCTPUPYET  UCIpaBI€HHUS B  CICHapHH
InventoryManager; aHamoruuHble MpaBKW, HO C APYTMMH MMEHAMH, BHO-
csitcs M B cuieHapuil PlayerManager.
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Hzmenenus 6 cyenapuu InventoryManager ¢ yuemom moouguxayuii
6 IGameManager

private NetworkService network;

public void Startup(NetworkService service) {

Debug.Log("Inventory manager starting...");

_network = service;

_items = new Dictionary<string, int>();

[Tocne >TuX HEOONBIIUX HU3MEHEHUN HUTpa JOJKHA (DYHKIMOHUPO-
BaTh TaK XK€, KaK W paHbpIe. Mbl CKOPPEKTUPOBATIN BHYTPEHHHUE OCOOCH-
HOCTHU, @ UTPOBOM MPOLIECC OCTAJICS O€3 U3MEHEHUI.

Konuposanue npomusnuxo8, 0CHaujeHHbIX UCKYCCMBEHHbIM UHME]-
JIeKMOM

[lepBbIM 1€7I0M CKOMUPYWUTE BCE CIIEHAPUU. 320IHO UMIIOPTUPYEM B
npoekT matepuan Flame u madnonsl Fireball 1 Enemy.

K oOnekry-koHTposepy nobdasbTe cuenapuii SceneController.cs u
nepetamure madgoH Enemy Ha 0 JTHOMMEHHYIO SIMEMKY KOMITOHEHTA ITaHe-
mu Inspector. Kpome Toro, csixute ciienapuii PlayerCharacter.cs ¢ o0bek-
ToM player, 4TOOBI MPOTUBHUKY HAYAJIM aTAKOBATh UTPOKA.

3amycTute Urpy U MOCMOTPUTE, KaK JABUTAETCS MPOTHUBHUK. OTHEH-
HBIE IIAPHI JETAT B MEPCOHAXKA, TIOKA HE MPUUYUHSSL 0COO0T0 Bpe/ia; Bhije-
nute mabnoH Fireball u mpucsoiite ero napamerpy Damage 3Hauenue 10.

Panee 310poBbe nepcoHaxka GUrypupoBajo TOIbKO B Ka4eCTBE TeC-
TOBOTO aTpubyTa. Ho Temeph B Urpe ecTh JucneTdep nmepcoHaxa, a 3Ha4uT,
MOXXHO oOTpefakTupoBaTh creHapuii PlayerCharacter, mo6aBuB B Hero
CpeICTBa JIsl yIIPaBJICHUS 3I0POBBEM.

Hobasnsem 6 cyenapuii PlayerCharacter 6o3modcHoCmb UCNONB30-
8amb 300po8be 8 ucnemuepe uZpoKa

using UnityEngine;

using System.Collections;

public class PlayerCharacter : MonoBehaviour { public void Hurt(int
damage) {

Managers.Player.ChangeHealth(-damage);

I3

Wtak, Mbl cobpanu u3 QparMeHTOB paHEE BHITTOJHEHHBIX MPOEKTOB
JIEMOHCTPAIIMOHHBIA PONHUK. B clieHe MOsBUJICA MPOTUBHUK, YTO CHAENIAIIO
urpy OoJsiee 3axBaTbiBatoieid. Ho aneMeHTs! ynpaBiaeHus: U yroi o03opa Jo
CUX TOp TaKUe ke, KaK U B JEMOHCTPAIIMOHHOM POJIMKE OT TPETHETO JIUIIA.
Hy>xHO co3maTh mj1s HaIIed poJjieBOM MTPHI JIEMEHTHI YIPABICHUS C TIO0-
MoIIIbI0 MbIIIH (point-and-click controls).
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Inemenmul ynpasieHus ¢ NOMOUbIO MblulU

JIeMOHCTpaIIMOHHOMY POJIKY TpeOyeTcsl Kamepa, HalleJieHHas CBep-
Xy BHU3, U yIPABJICHUE MEPEMENICHUSIMHU MTEPCOHAKA C MIOMOIIBIO MBIIITH.
B HacTosee BpeMs MbIIIb YIIPABISET KaMepoi, B TO BpeMs Kak Mepeme-
IIEHUS TIEPCOHAKa KOHTPOJIUPYIOTCS C KJIABHATypPhl, TO €CTh 3TO JHAMET-
pajJbHO MPOTUBOIIOJI0XKHO TOMY, YTO HaM HY»X)HO. KpoMe Toro, mMbl 3acrta-
BHUM pearnupoBaTh Ha MIETYKA MBIIIA MEHSIOIINHN 1IBETa MOHUTOP.

0630p cyeHbvl c6epxy GHU3

[TepBbIM TeTTOM TIPUCBOMTE KOOpAMHATE Y KaMephbl 3HAUYCHHE 8, UTO-
Obl IOAHATH €€ HaJl cueHou. Kpome Toro, naBaiite yoepem W3 ClEeHapus
OrbitCamera ynpaBiieHHE C TTOMOIIBIO MBIIIHA U OCTABUM B Ka4e€CTBE JJIe-
MEHTOB YMPABJICHUS TOJIBKO KJIABHIIH CO CTPEIKAMHU.

Yoanenue cpeocme ynpaenenus ¢ nomowpro Mbluiu U3 CYeHapus
OrbitCamera

void LateUpdate() {

_rotY -= Input.GetAxis("Horizontal") * rotSpeed;

//MensieM HampaBJieHHE Ha 0OpaTHOE.

Quaternion rotation = Quaternion.Euler(0, rotY, 0);

transform.position = target.position - (rotation * _offset);

transform.LookAt(target);

)

Koo osusicenus

OcHOBHas uaes dTOT0 KOJa CBOJIUTCA K aBTOMATHYECKOMY TIEpeMe-
IMICHUIO TIEPCOHAXKa B YKA3aHHYIO TOYKY. JTa TOYKA 3a/JaeTCS IICITYKOM
MbId. [Tpu 3ToM KO, TIEpeMeNIaroIuii mepcoHa)xa, HampsMYI0 Ha MBIIIIb
HE pearupyer, IBKEHNE MEPCOHaKa KOCBEHHO YMPABIISIETCS TTPU TOMOIIIH
IIEJTYKOB.

Cosnaiire cuienapuii PointClickMovement u ckonupyiiTe B HEro Ko
cieHapus RelativeMovement.

Hoewiii k00 osuoicenusn 6 cyenapuu PointClickMovement

public class PointClickMovement : MonoBehaviour {

public float deceleration = 25.0f;

public float targetBuffer = 1.5f;

private float curSpeed = 0f;

private Vector3 targetPos = Vector3.one;

void Update() {

Vector3 movement = Vector3.zero;

if (Input.GetMduseButton(0)) {

Ray ray = Camera.main.ScreenPointToRay(Input.mousePosition);
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RaycastHit mouseHit;
if (Physics.Raycast(ray, out mouseHit)) {

_targetPos = thouseHit.point;
_curSpeed = moveSpeed;
3

if (_targetPos !=«Vector3.one) {

if (_curSpeed > moveSpeed * .5f) {

Vector3 adjustedPos = new Vector3( targetPos.x, trans-
form.position.y, targetPos.z);

Quaternion targetRot = Quaternion.LookRotation(adjustedPos -

transform.position);

transform.rotation = Quaternion.Slerp(transform.rotation, targetRot,
rotSpeed * Time.deltaTime);

}

movement = curSpeed * Vector3.forward;

movement = transform.TransformDirection(movement);

if (Vector3.Distance(_targetPos, transform.position) < targetBuffer)
{ curSpeed -= deceleration * Time.deltaTime;

if (_curSpeed <=0) {

_targetPos = Vector3.one;

Iy

_animator.SetFloat("Speed", movement.sqrMagnitude);

Ynpaenenue ycmpoticmeamu ¢ nomowbo mMviuiu

JIist 3TOrO CO34auM CLEHapui, OT KOTOpOro OyAyT HacieloBaTh
BCE YCTPOMCTBA; UIMEHHO TYy/1a MBI IIOMECTHM MPOIEAYPY YIIPaBICHUS TI0-
cpeactBoM mbId. [IpucBoiite HOBomy cuieHaputo uMs BaseDevice u cko-
NUPYUTE B HETO KOJ CJICIYIONIETO JTMCTHUHTA.

Cyenapuui BaseDevice, cpabamuvigaroujuti no weauxy Mol

using UnityEngine;

using System.Collections;

public class BaseDevice : MonoBehaviour {

public float radius = 3.5f;

void OnMouseDown() {/ ®yHKIus, 3aTycKaeMas MEeTYKOM.

Transform player = GameObject.FindWithTag("Player").transform;

if (Vector3.Distance(player.position, transform.position) < radius) {

Vector3 direction = transform.position - player.position;

if (Vector3.Dot(player.forward, direction) > .5f) {

Operate();

P
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public virtual void Operate() {

// 31eCh KOJI OBEJICHUSI KOHKPETHOT'O YCTPOMCTBA

b

bonpmass 4wacte  omepanuii  BBINIOJNHSETCS  BHYTPU  MeETOAa
OnMouseDown(), Tak kKaKk IMEHHO €ro BbI3bIBaeT kjacc MonoBehaviour
nocJie mienyka Ha oObekTe. [lepBbIM J1eJI0M MPOBEPSIETCSl pACCTOSHUE 0
MEPCOHAXKA, & 3aTEM C MOMOIIbIO CKAISPHOIO MPOU3BEICHUS ONPEACIISICT-
Csl, TIOBEPHYT JIU OH B CTOPOHY ycTpoiicTBa. Meton Operate() mmoka npea-
CTaBJIIET COOOM MyCTyI0 O0O0JOUYKYy, KOTOpasi OyJeT 3alOJHATHCS KOJOM
YCTPOWCTB, HACIEIYIONTNX TaHHBIA CIICHAPHUH.

Jlobasnsem 6 cyenaputi ColorChangeDevice k00 Hacnedosanus om
cyenapus BaseDevice

using UnityEngine;

using System.Collections;

public class ColorChangeDevice : BaseDevice {

public override *void Operate() {

Color random = new Color(Random.Range(0f,1f), Ran-
dom.Range(0f,1f), Random.Range(0f, 11));

GetComponent<Renderer>().material.color = random;

i

Teneps ycTpoiCTBO ympaBisgercs menykamu Mbid. Kpome Toro, y
nepcoHaka ObUT ynaneH KoMmmoHeHT ciieHapusi DeviceOperator, Tak Kak
3TOT CLICHAPUH 3a/1a€T YIIPaBIEHNE YCTPOHCTBOM C KJIaBHATYPHI.

K coxanmeHunro, HOBBIM BapuaHT yIIpaBIEHUS YCTPOUCTBOM KOH(IIHK-
TyeT C 3JIEMEHTaMH YIIPaBICHUS IEPEMEIICHUSIMHU.

Koppexmuposxa xooa, obpabamvleaiowe2o wenuku Muliublo, 8 cye-
nHapuu PointClickMovement

Ray ray = Camera.main.ScreenPointToRay(Input.mousePosition);

RaycastHit mouseHit;

if (Physics.Raycast(ray, out mouseHit)) {

GameObject hitObject = mouseHit.transform.gameObject;

if (hitObject.layer == LayerMask.NameToLayer("Ground")) {

_targetPos = mouseHit.point;

_curSpeed = moveSpeed;

i

3amycTure urpy u yoeauTech, 4To IIeTYKH Ha MEHSIOIIEM IIBET MO-
HUTOPE HE MPUBOJIAT MEPCOHAX B IBUKEHUE.
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3. MoOuabHbIE H MYJbTHILIAT(OPMEHHbIE UTPbI
3.1 Co3nanue IBYMEpPHOiIl UTPHI

«Konoaen ¢ cokpoBUILIaMU»

Urposon nipouecc Komoaua ¢ cokpoumamu mpocrenmmii. Urpok
yIPaBISIET CITyCKOM THOMHUKA B KOJOJEI] Ha BepeBouke. Ha nHe komoaua
HaxoAsaTCsA cOoKpoBuila. CII0XKHOCTh B TOM, YTO KOJIOZEI[ HAIOJHEH JIO-
BYIIIKaMU, KOTOpPbIE€ YOUBAIOT THOMHUKA, €CJIM OH KacaeTcsl uX.

Huxe nepeyucneHsl mard, KOTopble Hy»KHO CJieflaTh, YTOOBI CO3/1aTh
urpy

Chayvana co3aiuM THOMHKA, UCTIONb3Yysl BDEMEHHBIE CXEMAaTHUECKUE
n300pakeHusi. Mbl MOATOTOBUM KYKITY U MOAKIIOYNUM CIPANTHI.

Jlanee mMbl co31aauM BEPEBKY. [Ipy 3TOM MBI HaIlWILIEM TEPBbIA 3Ha-
YUTEIBHBIA (PparMeHT Koja, IOTOMY YTO BEpEeBKa OYyJET T€HEPUPOBATHCS
BO BpEMsl BBINOJHEHUS, © HaM MOTPeOyeTCs OpPraHu30BaTh BO3MOXKHOCTh
€€ yNIMHEHUS U YKOPOUYEHHUS.

Korna BepeBka Oynetr rotoBa, Mbl EPEHIEM K CO3/IaHUIO CHUCTEMBI
BBOJIa. JTa cucTemMa Oy/eT MPUHUMATh WH(MOPMAIIMIO O HAKJIOHE YCTPOM-
CTBa U J€JaTh €€ JOCTYIMHOM JJIsl IPYTUX YacTel Urphl (B YACTHOCTH, JIS
rHomuka). OJHOBPEMEHHO Mbl 3aliMEMCs TMOJIb30BaTENbCKUM HHTEp(deii-
COM UT'PBI U CO31aIMM KHOTIKHY JJISl YAJIMHEHUS U YKOPOUYEHHUS BEPEBKHU.

3aKOHYMB C THOMUKOM, BEPEBKON M CHUCTEMOW BBOJA, MBI 3aiiMeMCS
CO3/IJaHHEM CaMOW UTPhI: PeaIu3yeM JIOBYIIIKA U COKPOBHUIIE U TTONIPoOyeM
MOUTPAaTh.

Co30anue cHoMuKa

[TockonbKy THOMHK OYJET COCTOATHh U3 HECKOIBKUX OOBEKTOB, JIBH-
KYIIUXCA HE3aBUCHMO, CHavyaia Hy»HO CO3/1aTh 00OBEKT, KOTOPHIN MOCIY-
KUT KOHTEUHEPOM JJIsl KaXKJIOM 4acTu. DTOMY OOBEKTY TakKe HaJlo MpH-
cBOUTH Ter Player, moToMy 4TO MEXaHU3MY OMNPEACIICHUSI CTOJKHOBEHUM,
KOTOPBIM MCIOJIB3YETCS JI OINpEJEeHUs] KaCaHUH THOMHUKOM JIOBYIIIEK,
COKPOBHUIIIA U BBIXOJIa U3 YPOBHS, HYKHO 3HAaTh, YTO OOBEKT SIBIISECTCS CIie-
nuanbHbIiM 00bekTOM Player. UToObl co31aTh THOMUKA, BBIOJIHUTE CJe-
TYIOIIHAE JEUCTBUA.

Coznaiite 00bekT Prototype Gnome. Co3naiiTe HOBBIN ITyCTON UTPO-
Bol 00BEKT, OTKphIB MeHIO GameObject (MrpoBoii o0OBeKT) W BBIOpaB
nyHKT Create Empty (Co3nath mycToi).
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Jlalite HOBoMy 00BbekTy umsi «Prototype Gnomey, a 3aTemM NpUCBOI-
Te emy Ter Player, BoiOpaB Player B packpeiBatonemcs cnucke Tag (Ter),
HAXOJIAMIEMCSI B BEpX- HEH YaCTH MHCIIEKTOPA.

YcraHoBUTE CHpaWThl Kak JOYEpHHE OOBEKTHI JJIiI O00BEKTa
Prototype Gnome. B manenu nepapxuu BrIOEpUTE BCE TOIBKO YTO J00aB-
JICHHBIE CIPAUTHI U NIEPETAIINTE UX HA ITycTOoM 00beKT Prototype Gnome.

Jlo6aBbTe kommoHeHTHl Rigidbody 2D B wactu Tena. JlobaBbTe KOJI-
naiiepsl B 4acTu Tena. BeiOepute Bce crpaidtel, kpome teina. JloOaBbTe
komrnoHeHT HingeJoint2D Bo Bce BbiOpaHHBIE cropaiiTel. Hactpolite co-
YWICHCHUS.

JloGaBbTe orpanudeHust it couieHeHu. OOHOBUTE OTIOPHBIE TOUKH
couneHenuid. JlobaBpTe couneHeHue ¢ BepeBKou. J[o0aBbTe B HEro mpy-
KUHHOE COUJICHEHUE.

3anycture urpy. Cpasy mnocie 3amycka THOMUK ITOBUCHET B CE€peIu-
HE DKpaHa.

Bepeska

BepeBka — mepBblil 3JI€MEHT UIPHI, I pealn3ali KOTOPOTO IO-
TpebyeTcs mucaTh MPOTPAMMHBINA KOJA. ITO paboTaeT Tak: BEpeBKa sIBJISET-
Csl KOJIJIEKIIMEH UTPOBBIX OOBEKTOB, KXKJBIH U3 KOTOPHIX UMEET TBEPAOE
TEJIO W MPY>KUHHOE cousieHeHue. Kaxaoe npy>XMHHOE COWICHEHUE COeTu-
HEHO CO clieayronmM 00bekToM Rope Segment, KOTOpPHIN B CBOIO 04Yepe/ib
COEIMHEH CO CIISTYIONTUM U TaK Jajiee 10 Hadajga BepeBKHu BBepxy. Camplid
BepxHU 00beKT Rope Segment coerHEH C HEMOABUKHBIM TBEPIBIM Te-
joM. Jlpyroil KOHEI BEpEeBKM COCIMHEH C OJJHMM W3 KOMIOHEHTOB THOMHU-
ka: oobekToM Leg Rope.

Co3palite 1mabJIOH, MCIOIB3YS ATOT OOBEKT. YaduTe HCXOTHBIN
o0wrekT Rope Segment. Co3gaiiTe HOBBIN IMyCTON UTPOBOM OOBEKT U JTaliTe
emy umsa Rope. Jlo6aBbre TBepaoe Teno. JloOaBbTe BH3yann3aTop
(renderer).

Kop peanuzanuu BepeBku

public class Rope : MonoBehaviour {

GameObject ropeSegmentPrefab;

List<GameObject> ropeSegments = new List<GameObject>();

public bool isIncreasing { get; set; }

public bool isDecreasing { get; set; }

public Rigidbody2D connectedObject;

public float maxRopeSegmentLength = 1.0f;

public float ropeSpeed = 4.0f;
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LineRenderer lineRenderer; void Start() {

lineRenderer = GetComponent<LineRenderer>();

ResetLength();

b

public void ResetLength() {

foreach (GameObject segment in ropeSegments) {

Destroy (segment);

b

ropeSegments = new List<GameObject>();

isDecreasing = false; isIncreasing = false;

CreateRopeSegment();

b

void CreateRopeSegment() {

GameObject segment = (GameObject)Instantiate(

ropeSegmentPrefab, this.transform.position, Quaternion.identity);

segment.transform.SetParent(this.transform, true);

Rigidbody2D segmentBody = segment

.GetComponent<Rigidbody2D>();

SpringJoint2D segmentJoint =

segment.GetComponent<SpringJoint2D>();

if (segmentBody == null || segmentJoint == null) {

Debug.LogError("Rope segment body prefab has no " + "Rigid-
body2D and/or SpringJoint2D!");

return;

b

ropeSegments.Insert(0, segment);

if (ropeSegments.Count == 1) {

SpringJoint2D connectedObject]oint =

connectedObject.GetComponent<SpringJoint2D>();

connectedObject]Joint.connectedBody

= segmentBody;

connectedObjectJoint.distance = 0.1f;

segmentJoint.distance = maxRopeSegmentLength;

} else {

GameObject nextSegment = ropeSegments[1];

SpringJoint2D nextSegmentJoint =

nextSegment.GetComponent<SpringJoint2D>();

nextSegmentJoint.connectedBody = segmentBody;

segmentJoint.distance = 0.0f;
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j

segmentJoint.connectedBody =
this.GetComponent<Rigidbody2D>();

}

void RemoveRopeSegment() {

if (ropeSegments.Count < 2) {

return;

J

GameObject topSegment = ropeSegments[0];
GameObject nextSegment = ropeSegments[1];
SpringJoint2D nextSegmentJoint =
nextSegment.GetComponent<SpringJoint2D>();
nextSegmentJoint.connectedBody =
this.GetComponent<Rigidbody2D>();
ropeSegments.RemoveAt(0); Destroy (topSegment);
J

void Update() {

GameObject topSegment = ropeSegments[0];
SpringJoint2D topSegmentJoint =
topSegment.GetComponent<SpringJoint2D>();

if (isIncreasing) {

if (topSegmentJoint.distance >= maxRopeSegmentLength) {
CreateRopeSegment();

} else {

topSegmentJoint.distance += ropeSpeed * Time.deltaTime;
Iy

if (isDecreasing) {

if (topSegmentJoint.distance <= 0.005f) { RemoveRopeSegment();
} else {

topSegmentJoint.distance -= ropeSpeed *
Time.deltaTime;

Iy

if (lineRenderer != null) {
lineRenderer.positionCount

= ropeSegments.Count + 2;
lineRenderer.SetPosition(0, this.transform.position);
for (int 1 = 0; 1 <ropeSegments.Count; i++) {
lineRenderer.SetPosition(i+1,
ropeSegments[i].transform.position);
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SpringJoint2D connectedObjectoint =

connectedObject.GetComponent<SpringJoint2D>();

lineRenderer.SetPosition( ropeSegments.Count + 1, connectedOb-
ject.transform.

TransformPoint(connectedObjectJoint.anchor)

)it}

Unity Remote

Jlns OblcTpol mepedaud BBOAAa B penakTop pazpadoruumku Unity
pa3MecTIIH B OHJIAH-Mara3uHe npuiokeHud App Store MOOUIIEHOE TIPH-
noxxenue moxa HaszBanumeMm Unity Remote. Unity Remote coemunsieTcs c
Unity Editor mocpeactBom kabenst aiis TenedoHa; KOrja peIakTop MpOour-
pBIBaET Urpy, Ha 3KpaHe TernedoHa oToOpaxkaercs konusi okHa Game (Ur-
pa) U BallleMy CIICHApHUIO MOCHLIAIOTCS 00paTHO BCe KacaHUsl U MHpOpMa-
I[1s C JATYUKOB. ITO MO3BOJISIET TECTUPOBATH UTPY O€3 HEOOXOIUMOCTHU €€
COOpKM — JOCTAaTOYHO JIUIIb 3aMyCTUTh MPWIOKEHUE Ha TelePoHe, U
MOXHO UTPaTh B UTPY, KAK €CJIM Obl OHA ObLIa YCTAaHOBJIEHA.

Jlobasnenue ynpasnenus HaKIOHOM

[Tognepka ynpaBlieHHs] UTPOM HAKJIOHOM YCTpOMCTBa OyeT peasnu-
30BaHa B JIBYX cleHapusx: InputManager (uurtarommii uHdopmaiuo ¢
JaTYMKa akcelepoMeTpa) U Swinging (MOoJydarouuii BXOJHbIE JaHHbIE OT
InputManager 1 puMEHSIONINI OOKOBYIO CUJTYy K TEIy — B JIAHHOM CJydae
K TE€JTy THOMUKAQ).

Co3zdanue knacca Singleton

Jlucnieruep BBoAa InputManager — 3To 00bekT-0iMHOUYKA. TO €CTh B
CIleHe Bcerga Oyaer  IPUCYTCTBOBaTh  €AMHCTBEHHBIH  OOBEKT
InputManager, a Bce apyrue oObeKThl OynyT oOpaimatbes kK Hemy. [lo3a-
HEe HaM TakXKe MOHaJ00UTCs J0O0aBIISATh B UIPYy APYIHe BUIbI OOBEKTOB-
OJIMHOYEK, TTO3TOMY €CTh CMBICH CO3/1aTh KJIACC, KOTOPBII MOTOM MbI CMO-
K€M MOBTOPHO MCIIOJIB30BaTh B Pa3HbIX CLEHapuax. /i co3manus kinacca
Singleton, koTopbIl OyAET UCIONB30BaH ISl CO3JIaHUs AUCIIETYEpa BBOJIA
InputManager, BBIIOJIHUTE CIEAYIOIINAE ACHCTBUA.

JlobGaBbTe KOA B crieHapuit Singleton. using UnityEngine;

using System.Collections;

public class Singleton<T> : MonoBehaviour where T : MonoBehav-
lour {

private static T _instance;
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public static T instance { get {

if (_instance == null)

{

_instance = FindObjectOfType<T>();

if (_instance == null) {

Debug.LogError("Can't find " +typeof(T) + "!");
13

return _instance;

P

Peanuzayusa o6vexkma-oounouxu InputManager

Teneps cozmaaum kiacc InputManager, nacnenyrouuii Singleton.
Coznaiite urpoBoit 00bekT InputManager. Co3naiite U 100aBbTE CIIEHApUIA
InputManager. Jlo6aBpTe KOA B creHapui InputManager.cs. OTkpoiite
TOJILKO YTO CO3JJaHHBIN (paiin

InputManager.cs u 100aBbTE B HETO CJIECAYIOLIUN KOI:

using UnityEngine;

using System.Collections;

public class InputManager : Singleton<InputManager> {

private float _sidewaysMotion = 0.0f;

public float sidewaysMotion { get {

return _sidewaysMotion;

Iy

void Update () {

Vector3 accel = Input.acceleration;

_sidewaysMotion = accel.x;

i

Bribepure o0bekT Body Tena rnomuka.

Cozpaiite u 100aBbTe HOBBIN clieHapuili Ha C# ¢ umMeHeM Swinging.
Jlo6aBbTe B (hailsl cuieHapuss Swinging.cs CIeAYyOUUi KOJ:

using UnityEngine;

using System.Collections;

public class Swinging : MonoBehaviour {

public float swingSensitivity = 100.0f;

void FixedUpdate() {

if (GetComponent<Rigidbody2D>() == null) {

Destroy (this);

return;
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float swing = InputManager.instance.sidewaysMotion;
Vector2 force =

new Vector2(swing * swingSensitivity, 0);
GetComponent<Rigidbody2D>().AddForce(force);

%

Ynpaenenue sepesroti

Teneps m06aBUM KHOTKH, YIJIWUHSIONINE W YKOPAYHBAIOIINE BEPEB-
Ky. [nst aToro Ham moHano0ATCs Be KHOMNKHU rpaduueckoro uHtepdeiica
Unity; HaxxuMmasi ¥ yJepkuBas KHOnKy Down, mosib3oBaTenb OyJaeT coo0-
aTh, YTO BEPEBKA JOKHA YAJIMHUTHCS, & KOTJa MOJIh30BaTEIb MEPEeCTaeT
yAEpKUBaTh KHOIIKY, BEPEBKa JIOJDKHA TIepecTaTh yaIuHAThes. Knorka Up
JNENUCTBYET aHAJOTUYHO W YMNPABISIET HA4aJloM W KOHIIOM YKOpPayMBaHMUS
BEPEBKH.

Jlo6aBbTe cobbiTue Pointer Up u 3actaBbTe ero 3amnuchiBaTh false B
cBolcTBO isIncreasing oobekTa Rope.

Teneps, ecnu ynepuBaTh Ha)KaTol KHONKY Down, THOMUK Oymer
OITyCKaThCsl Ha BEPEBKE BCE HIDKE M HIDKE M, HAKOHEI, UCYE3HET U3 MOJIA
3penus. UToObl 3TOro He MPOU3OIILIO0, KaMepa JOJKHA CJIeA0BaTh 3a THO-
MUKOM.

JIist 3TOrO CO3Ma UM ClIEHApUil, KOTOPBIN OyIeT MOJKII0YaThCs K
KaMepe M KOPPEKTUPOBATh €€ KOOPAWHATY Y B COOTBETCTBUH C TOJIOXKE-
HUEM Jpyroro oObekra. Ha3zHaumB »TUM JpyruM OOBEKTOM OOBEKT
Gnome, MBI 00€CTICUMM CHHXPOHHOE CJIEIOBAaHHE KaMEphl 32 THOMHUKOM.
Cuenapuii OyJeT MOJIKII0YaThCsA K KaMepe W HacTpaumBaThCs Ha CIIEAO0BA-
HUE 3a TeJOM THOMHKA. YTOOBI CO3/1aTh CIIEHApUM, BBHITIOJHUTE CIEAYIO-
e JeHCTBUSL.

Jlo6asbTe crieHapuii CameraFollow.

Jlo6aBbTe cienyromuii koa B ¢aiin cuenapus CameraFollow.cs:

public class CameraFollow : MonoBehaviour {

public Transform target;

public float topLimit = 10.0f;

public float bottomLimit = -10.0f;

public float followSpeed = 0.5f;

void LateUpdate () {

if (target !=null) {

Vector3 newPosition = this.transform.position;
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newPosition.y = Mathf.Lerp (newPosition.y, target.position.y, fol-
lowSpeed);

newPosition.y = Mathf.Min(newPosition.y, topLimit);

newPosition.y = Mathf.Max(newPosition.y, bottomLimit);

transform.position = newPosition;

Iy

void OnDrawGizmosSelected() {

Gizmos.color = Color.yellow;

Vector3 topPoint =

new Vector3(this.transform.position.x, topLimit,
this.transform.position.z);

Vector3 bottomPoint =

new Vector3(this.transform.position.x, bottomLimit,
this.transform.position.z);

Gizmos.DrawLine(topPoint, bottomPoint);

i}

Koo peanuzayuu nosedenus enomuka

Hacran MoMeHT 3aHATBCS caMUM THOMHUKOM. [ ' HOMMK JIOJDKEH Xpa-
HUTh HEKOTOPYIO MH(POPMAIIMIO O CBOEM COCTOSHUU U YMETh OIPEACIISTh,
YTO C HUM IIPOUCXOJIUT.

Cozpnatite ¢aiin BodyPart.cs. Co3galiTe HOBBIN ClieHAapUi Ha S3bIKE
C# ¢ umeneM BodyPart.cs. Jlo6aBbTe B HEr0 CJIEAYIONIUN KO/

[RequireComponent (typeof(SpriteRenderer))] public class BodyPart
: MonoBehaviour {

public Sprite detachedSprite;

public Sprite burnedSprite;

public Transform bloodFountainOrigin;

bool detached = false;

public void Detach() {

detached = true;

this.tag = "Untagged";

transform.SetParent(null, true);

b

public void Update() {

if (detached == false) {

return;

b
var rigidbody = GetComponent<Rigidbody2D>();
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if (rigidbody.IsSleeping()) {

foreach (Joint2D joint in GetComponentsInChildren<Joint2D>()) {

Destroy (joint);

§

foreach (Rigidbody2D body n GetComponentsInChil-
dren<Rigidbody2D>()) {

Destroy (body);

§

foreach (Collider2D collider n GetComponentsInChil-
dren<Collider2D>()) {

Destroy (collider);

}
Destroy (this);

%

public void ApplyDamageSprite( Gnome.DamageType dam-
ageType) {

Sprite spriteToUse = null; switch (damageType) {

case Gnome.DamageType.Burning: spriteToUse = burnedSprite;

break;

case Gnome.DamageType.Slicing: spriteToUse = detachedSprite;

break;

h

if (spriteToUse !=null) {

GetComponent<SpriteRenderer>().sprite = spriteToUse;

33

Co3zoaiime cyenaputi Gnome. Co3naiite HOBBIN (aitn Gnome.cs ciie-
Hapus Ha si3bike CH.

Jlo6aBbTe Ko 11 KommoHeHTa Gnome. Jlo0aBbTe CAETYIOMNA KO
B (paiin Gnome.cs:

public class Gnome : MonoBehaviour {

public Transform cameraFollowTarget;

public Rigidbody2D ropeBody;

public Sprite armHoldingEmpty;

public Sprite armHoldingTreasure;

public SpriteRenderer holdingArm:;

public GameObject deathPrefab;

public GameObject flameDeathPrefab;

public GameObject ghostPrefab;

public float delayBeforeRemoving = 3.0f;
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public float delayBeforeReleasingGhost = 0.25f;

public GameObject bloodFountainPrefab;

bool dead = false;

bool holdingTreasure = false; public bool holdingTreasure {

get {return holdingTreasure;}

set {if (dead == true) { return;}

_holdingTreasure = value;

if (holdingArm != null) {

if (_holdingTreasure) {

holdingArm.sprite = armHoldingTreasure;

} else { holdingArm.sprite =armHoldingEmpty;

338

public enum DamageType { Slicing,Burning}

public void ShowDamageEffect(DamageType type) {

switch (type) {

case DamageType.Burning:

if (flameDeathPrefab != null) {

Instantiate(

flameDeathPrefab,cameraFollowTarget.position, cameraFollowTar-
get.rotation

)i}

break;

case DamageType.Slicing:

if (deathPrefab !=null) {

Instantiate(deathPrefab, cameraFollowTarget.position, cameraFol-
lowTarget.rotation);}

break;

%

public void DestroyGnome(DamageType type) {

holdingTreasure = false;

dead = true;

foreach (BodyPart part in GetComponentsInChildren<BodyPart>())

switch (type) {

case DamageType.Burning:

bool shouldBurn = Random.Range (0, 2) == 0;
if (shouldBurn) {

part. ApplyDamageSprite(type);

b
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break;

case DamageType.Slicing:

part. ApplyDamageSprite (type);

break;

}

bool shouldDetach = Random.Range (0, 2) == 0;

if (shouldDetach) {

part.Detach ();

if (type == DamageType.Slicing) {

if (part.bloodFountainOrigin != null && bloodFountainPrefab !=
null) {

GameObject fountain = Instantiate(bloodFountainPrefab,
part.bloodFountainOrigin.position, part.bloodFountainOrigin.rotation
) as GameObject;

fountain.transform.SetParent( this.cameraFollowTarget, false
)i}

var allJoints = part. GetComponentsInChildren<Joint2D>();
foreach (Joint2D joint in allJoints) { Destroy (joint);

138

var remove = gameObject. AddComponent<RemoveA fterDelay>();
remove.delay = delayBeforeRemoving;
StartCoroutine(ReleaseGhost());

§

[Enumerator ReleaseGhost() {

if (ghostPrefab == null) { yield break;

§

yield return new WaitForSeconds(delayBeforeReleasingGhost);
Instantiate(ghostPrefab, transform.position, Quaternion.identity

)i}

Jlo6aBbTe KOMIOHEHT clieHapusi BodyPart Bo Bce wactu Tena rHomMu-
ka. JloOaBbTE KOHTEMHED I POHTAHOB KPOBH.

Cozpnaiite cuenapuii RemoveAfterDelay. Co3gaiite HOBBIN crieHapHit
Ha C# B ¢aiine ¢ umenem RemoveAfterDelay.cs. JlobaBpTe B Hero cie-
JTYFOLIAN KO

public class RemoveAfterDelay : MonoBehaviour {

public float delay = 1.0f;

void Start () {

StartCoroutine("Remove");
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;

IEnumerator Remove() {
yield return new WaitForSeconds(delay);
Destroy (gameObject);

i

lloozomoexa oucnemuepa uepol

JlucnieTdyep Urpbl — 3TO OOBEKT, OTBEUAIOLINN 3a YNPABJICHUE UTPOU
B 1enoM. OH co3/laeT THOMUKA B Hadayie UTpbl, 00padaThIBa€T COOBITHS
KacaHWsl THOMHKOM Ba)KHBIX OOBEKTOB, TAKMX KaK JIOBYIIKH, COKPOBHIIIE
WM COOBITHE BBIXOJIa U3 YPOBHA, U UMEET JIEJ0 CO BCEM, UTO CYIIECTBYET
JIOJIbIIIE OT/ACIIBHO B3SITOTO THOMHUKA.

[lepen TeM Kak NMPUCTYNUTh K peaiM3alldd JUCIETYEpa UTPbI, MBI
JOJKHBI 100aBUTH KJIacc, OT KOTOPOIo OH 3aBUCHUT: Kiacc Resettable.

Ham HyXeH yHHMBepcalbHBIA CIIOCO0O 3amycKa KojJa, Korjaa norpely-
eTcsi COPOCUTH UTPY B UCXOJHOE cocTosiHue. OIMH U3 TaKUX CIIOCOOO0B OC-
HOBaH Ha coObITHsAX Unity — Mbl co3nanum cueHapuil Resettable.cs ¢ mo-
nem Unity Event, KOTOpbIil MOKHO OyA€T MOJI- KIIFOUHUTH K JIFOOOMY 0OBbEK-
Ty, TpeOyIoIleMy MepeyCTaHOBKU B UCXOHOE cocTtosiHue. Korna notpely-
eTcsi COPOCHUTHh UTPY, TUCIIETYEP OTHIMIET BCE OOBEKThI C KOMIIOHEHTOM
Resettable u Bb13oBet Unity Event.

[Ipu TakoM Moaxoje MOKHO HACTpauBaTh OTIENbHbIE OOBEKTHI TaK,
4YTO OHU CaMH OyJyT IPHUBOJUTH CEOsI B UCXOAHOE COCTOsIHUE, 0€3 HE0OXO-
JUMOCTH TIUCATh KO JJISI KaXKJAO0T0 U3 HUX.

Co3zpnaiite crienapuii Resettable. Jlo0aBbTe HOBBIN crieHapuit Ha C# ¢
uMeHeM Resettable.cs 1 momecTuTe B HETO CAEAYIOMINUMN KO:

using UnityEngine.Events;

public class Resettable : MonoBehaviour {

public UnityEvent onReset;

public void Reset() {

onReset.Invoke();

g

Tenepb MOXXHO €cO3/1aTh AUCIIETYEp UTPbI — 00beKT Game Manager.

Cosznaiite 00bexkT Game Manager.

Co3znatite 1 1o6aBbTe B Hero koa GameManager.

public class GameManager : Singleton<GameManager> {

public GameObject startingPoint;

public Rope rope;

public CameraFollow cameraFollow;
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Gnome currentGnome;

public GameObject gnomePrefab;

public RectTransform mainMenu;

public RectTransform gameplayMenu;

public RectTransform gameOverMenu;

public bool gnomelnvincible { get; set; }

public float delayAfterDeath = 1.0f;

public AudioClip gnomeDiedSound;

public AudioClip gameOverSound;

void Start() {

Reset ();

h

public void Reset() {

if (gameOverMenu)

gameOverMenu.gameObject.SetActive(false);

if (mainMenu)

mainMenu.gameObject.SetActive(false);

if (gameplayMenu)

gameplayMenu.gameObject.SetActive(true);

var resetObjects = FindObjectsOfType<Resettable>();

foreach (Resettable r in resetObjects) {

r.Reset();

§

CreateNewGnome();

Time.timeScale = 1.0f;

§

void CreateNewGnome() {

RemoveGnome();

GameObject newGnome =(GameObject)Instantiate(gnomePrefab,
startingPoint.transform.position, Quaternion.identity);

currentGnome = newGnome.GetComponent<Gnome>();

rope.connectedObject = currentGnome.ropeBody;

rope.ResetLength();

cameraFollow.target = currentGnome.cameraFollowTarget;

h

void RemoveGnome() {

if (gnomelnvincible) return;

cameraFollow.target = null;

if (currentGnome != null) {
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currentGnome.holdingTreasure = false;
currentGnome.gameQObject.tag = "Untagged";

foreach (Transform child in currentGnome.transform) {
child.gameObject.tag = "Untagged";

}

currentGnome = null;

13

void KillGnome(Gnome.DamageType damageType) {
var audio = GetComponent<AudioSource>(); if (audio) {
audio.PlayOneShot(this.gnomeDiedSound);

§

currentGnome.ShowDamageEffect(damageType);

if (gnomelnvincible == false) {
currentGnome.DestroyGnome(damageType);
RemoveGnome();

StartCoroutine(ResetAfterDelay());

I3

[Enumerator ResetAfterDelay() {

yield return new WaitForSeconds(delayAfterDeath); Reset();

§

public void TrapTouched() { Kill-
Gnome(Gnome.DamageType.Slicing);

§

public void FireTrapTouched() { Kill-
Gnome(Gnome.DamageType.Burning);

§

public void TreasureCollected() {
currentGnome.holdingTreasure = true;

b

public void ExitReached() {

if (currentGnome != null && currentGnome.holdingTreasure ==
true) {

var audio = GetComponent<AudioSource>();
if (audio) {
audio.PlayOneShot(this.gameOverSound);

}

Time.timeScale = 0.0f;

if (gameOverMenu) {
gameOverMenu.gameObject.SetActive(true);
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h

if (gameplayMenu) {

gameplayMenu.gameObject.SetActive(false);

F3

public void SetPaused(bool paused) {

if (paused) { Time.timeScale = 0.0f;

mainMenu.gameObject.SetActive(true);

gameplayMenu.gameObject.SetActive(false);

} else {

Time.timeScale = 1.0f;

mainMenu.gameObject.SetActive(false);

gameplayMenu.gameObject.SetActive(true);

%

public void RestartGame() {

Destroy(currentGnome.gameObject);

currentGnome = null;

Reset();

I3

['maBHas 3amava mucrietyepa urpsl Game Manager — co3maHue Ho-
BbIX THOMHKOB H TIOAKJIIOYEHUE JAPYTUX CHUCTEM K MPABUIBHBIM OOBEKTAM.
Kornaa mosBiisieTcsi HOBBIM THOMHFK, K €r0 HOTe HY)KHO IPUBS3aTh BEPEBKY
Rope m moxackasare cueHapuro CameraFollow, 3a KakuM THOMHKOM OH
JOJDKEH cieauTh. Kpome Toro, AucneTdep Urpbl OTBEUAST 32 OTOOPAKECHHE
MEHIO U 00pabOTKy HakaTH Ha KHOMKU B MeHIO. (MeHI0 MBI peanusyem
no3xe. Teneph, HaMKUCaB KO, €r0 MOKHO MOAKIIOYUTH K CIICHE.

Peanuzayusa ueposozo npoyecca c nogywkamu u yensimu

Teneps, Koria OCHOBBI UTPOBOIO IPOIIECCa HACTPOEHBI, MOKHO Ha-
YUHATh 100ABJISITh B UTPY TaKUe JIEMEHTHI, KaK JIOBYIIKH U cokpoBuiie. C
ATOTO MOMEHTA JajbHEWIlee pa3BUTHUE UTPhl B OCHOBHOM OYyJI€T KacaTbCs
ee In3anHa.

IIpocmpvie nosyuwiku

bounbias yacTe 3TOM Urphl 3aKir0YaeTcsi B 00pabOTKe KacaHu pas-
HBIX O0BEKTOB — JIOBYIIIEK, COKPOBHIIA, TOYKH BBIXOAA M T. JI. Y UYUTHIBas,
HACKOJIPKO BaKHO OTIPE/CIICHHEe MOMEHTA KaCaHUsl KOHKPETHBIX 0OBEKTOB,
co3zaauM oOIui crieHapuil, reHepupytomuii coosiTre Unity Event, korna
mobor 00bekT ¢ TeroM «Player» kacaercs ux. 9To coObITHE OyAET 3aTeM
MO-pPa3HOMY HACTpPauMBaThCS ISl PA3JIUYHBIX OOBEKTOB: JIOBYIIKH OYIyT
cooOmmarh aucnerdepy urpsl Game Manager, 4TO THOMHK MOJYyYHJI TIO-
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BpEeXJAEHUE, COKPOBUILE OyAeT coo0IIaTh, 4YTO THOMUK MOAOOpan COKpO-
BHUIIE, @ TOYKA BBIXO/a — YTO THOMHUK JJOCTHUT BBIXO]IA.

Tenepr co3galite HOBBIM creHapuii Ha C# B (ailne ¢ uMeHeM
SignalOnTouch.cs n 106aBbTE B HETO CIEAYIOIMIUNA KOI:

using UnityEngine.Events;

[RequireComponent (typeof(Collider2D))]

public class SignalOnTouch : MonoBehaviour {

public UnityEvent onTouch;

u3 AudioSource.

public bool playAudioOnTouch = true;

void OnTriggerEnter2D(Collider2D collider) {

SendSignal (collider.gameObject);

b

void OnCollisionEnter2D(Collision2D collision) {

SendSignal (collision.gameObject);

b

void SendSignal(GameObject objectThatHit) {

if (objectThatHit.CompareTag("Player")) {

if (playAudioOnTouch) {

var audio = GetComponent<AudioSource>();

if (audio && audio.gameObject.activelnHierarchy) audio.Play();

b

onTouch.Invoke();

P

Tenepsp, umes kimacc SignalOnTouch, MmoxxHO 100aBUTH MEPBYIO JIO-
BYIIKY.

Coxkposuue u 661x00

[Tocne ycmemrHoro aoOaBiieHUs] JOBYIIKH, YOWBArOIIE THOMUKA,
camoe Bpemsi 100aBUTh BO3ZMOXKHOCTh BBIMTPaTh B urpe. s atoro nobda-
BUM JIBA HOBBIX 2JIEMEHTA: COKPOBHIIE U TOUKY BBIXOJIA.

CokpoBHille — 3TO CIPANT Ha JIHE KOJOJILIa, KOTOPbI 0OHApyKUBAET
KacaHWe THOMHKA M TMOChUIaeT CUrHal aucneruepy urpsl Game Manager.
Korna 310 npoucxoauT, TucieT4ep Urpbl COOOIIAET THOMUKY, YTO TOT yX-
BaTUJI COKPOBHIIE, MOCIE YEero CIpalT ¢ M300pakeHUEM IyCTOW PYKH
THOMHKA 3aMEHSETCA CIPAaWTOM C M300paKEHUEM PYKH, YJEepPKUBAIOIICH
COKPOBHIIIE.

Touka BbIXOZA — 3TO €IIE€ OJAWH CIIPAUT, HAXOASAIIMNCSI B BEPXHEU
yacTu Kojoaua. [Togo6HO cokpoBullly, OH 0OHApYyKUBAET KaCaHHE THOMMU-
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Ka ¥ W3BemIaeT 00 3TOM aucrerdep Wrpbl. ECam B 3TOT MOMEHT THOMUK
JEPKAT COKPOBHIIE, UTPOKY MIPUCYKIAETCS mo0ea B Urpe.

OcHOBHYI0 pa0OTy B ATHUX ABYX OOBEKTAX BBIMOTHSIET KOMIIOHCHT
SignalOnTouch — korjga rHOMHUK TOCTUTAET TOYKH BBIXOJA, JTOJDKEH BBI3BI-
BaTbcsi MeTo], ExitReached mucneruepa urpel, a KOria THOMHK KacaeTcs
COKpPOBHIIIA, TOJKEH BbI3bIBaThCsA MeTo TreasureCollected.

CokpoBuille paboTaeT Tak Mo yMOJYaHUIO 00BbeKT Treasure oTo-
OpakaeT cropalT ¢ u3o0paxxkeHueM cokposuina. Korja rHomMuk kacaercs
ero, BbI3bIBaeTcs Metona TreasureCollected nucmeruepa wurpel Game
Manager 1 Ha MecTe COKPOBHIIA OTOOpAXKAETCS IPYyTrOW CHpaiT, MOKA3bI-
BAIOIIWN, YTO COKpOBHUINE Mmoao0paHo. Korna rHomMuk morubaer, 00BEKT
Treasure BO3BpalaeTCd B HCXOJHOE COCTOSIHUE U BHOBb OTOOpaKaeT
CIPaT ¢ n300paKeHNEM COKpPOBUIIIA.

Tak Kak cMeHa cpailToB B Urpe OyAET BBIOJIHITHCS I0BOJIBHO Yac-
TO — BBI YOIUTECh B 3TOM, KOT/Ia MBI 3aiiMeMCs yJIyqIICHHEM TPpapuKH, —
VMEET CMBICII CO31aTh YHUBEPCAIBHBIN KJIaCC CMEHBI CIPANTOB U 3a1€UCT-
BOBaTh €r0 B 00BEKTE COKPOBHIIIA.

Co3spnaiite HOBBINM crieHapuii Ha C# ¢ umeHeMm SpriteSwapper.cs. Jlo-
0aBbTE B HETO CICAYIOITUH KO/

public class SpriteSwapper : MonoBehaviour {

public Sprite spriteToUse;

public SpriteRenderer spriteRenderer;

private Sprite originalSprite;

public void SwapSprite() {

if (spriteToUse != spriteRenderer.sprite) {

originalSprite = spriteRenderer.sprite;

spriteRenderer.sprite = spriteToUse;

%

public void ResetSprite() {

if (originalSprite != null) {

spriteRenderer.sprite = originalSprite;

I3

Teneps MOKHO CO371aTh U HACTPOUTH O0BEKT Treasure.

Jlob6aBbTe cripaldiT ¢ M300pakeHueM cokpoBwuina. Jlo6aBpTe KoJIaki-
nep s cokpoBuina. J{o6aBbTe W HACTPOWTE CIIEHAPUM CMEHBI CIIpaiTa.
JloGaBbTE U HACTPONUTE KOMIIOHEHT OTIPABKU CUTHAJIa B OTBET HA KacaHHe
Jlo6aBbTe M HacTpoiiTe KOMIOHEHT Resettable.

Jlobasnenue gpona
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B Hacrtosmiee BpeMsi IEeWCTBHE WTPHI pa3BOpAYMBACTCS Ha YHBIJIOM
cuHeM (¢one, 3a1anHoM B Unity Mo yMoI4aHUIO.

Cnou

ITepen noGaBneHueM M300pa)KeHW MBI JOJDKHBI CHadala Ompee-
JUTh UX TOPAIOK B cieHe. [Ipu co3maHum ABYMEPHOW UTPhI BAXKHO, HO
MHOTJIa OBIBA€T HEMPOCTO 00ECHEeYUTh MPABWILHBIM MOPSIOK OTOOpaxke-
HUSl CIIPAMTOB, KOT/Ia OJHM JOJIKHBI MOSIBIATHCS MoBepx Apyrux. K cua-
cThio, B Unity uMeeTcss BCTPOCHHOE peIlleHre, YITPOIIAIIee 3Ty 3a1ady:
CJIOM COPTUPOBKHU (sorting layers).

Co3zoanue gpona

3aKOHYMB CO3/IAHUE CIIOEB, MOXXHO MPHUCTYIATh K KOHCTPYHUPOBAHUIO
camoro (ona. ®oH UMeeT TpU TeMbI 0ODOPMIIECHUS, & UMEHHO KOPUYHEBYIO,
CUHIOIO U KpacHyto. Kaxxgas Tema COCTOUT U3 HECKOJbKUX CIPANTOB: 3a/1-
HsiA CTeHa, OOKOBas CTEHA U 3aTEHEHHas Bepcusi 00KOBOW CTEHBI.

J[Ho Konoouya

Ocrtanock TOIBKO J1I00aBUTh MOCIEAHION BEIllb: JHO KOJIOIIA.

CozpnaliTe 00BEKT-KOHTEUHEDP MJI1 COPANTOB C M300paXKEHUEM JIHA.
Jlob6aBbTe cripaiiT, M300pakaroIUi THO KOJIOIIIA.

Hacmpouxa kamepol

UtoOsl BriucaTh OOHOBJICHHBIM (POH B UTPY, OCTAIOCH TOJIBKO CKOP-
PEKTHPOBaTh HACTPOUWKK Kamepbl. Ham moTpedyeTcst BHECTH CIETyIOLIUE
U3MEHEHUS: BO-TIEPBBIX, KAMEPY HYKHO HACTPOUTH TaK, YTOOBI UTPOK MOT
BUJICTh BECh YPOBEHb Ha BCIO IIUPHHY, & BO-BTOPBIX, HEOOXOAUMO H3MeE-
HUTH CIIEHApUi, OTPAaHUYUBAIOIINI TIEPEeMEIICHHEe KaMephl, YTOOBI y4ecTh
W3MEHUBIIHECS pa3Mephl ypoBHA. 711 HACTPOWKH KaMephl BBHITIOJHUTE
CHENYIOIINE NECUCTBHUS.

Hsmenume pazmep xamepul.

N3menuTe orpaHuyueHUs], BIUSIONINE HA TO3WIIMOHUPOBAHUE Kame-
PBI.

38yKu

[Toaxmounte 3Byk Death By Static Object kK HOBOMY KOMIIOHEHTY
Audio Source. Coumure uaxkku Loop (beckoneuno) u Play On Awake
(ITpourpsiBaTh aBTOMaTHYECKH).

[Iporectupyiure urpy.

3.2 Co3nanue TpexXMepPHO UIPbI

MeTeopuTHBIN JO0KIAb — TPEXMEPHBIA KOCMUYECKUN cuMysaTop. Ur-
pBI 3TOTO BHJIa OBLIM MOMYJISIpHBI B cepeaune 1990-x, koraa cuMyisiTopsl,
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takue kak Star Wars: X-Wing (1993) u Descent: Freespace (1998), nanu

UTPOKaM BO3MOYKHOCTH CBOOOJIHO IEPEMEMIAThCsl B OTKPBITOM KOCMOCE,

YHUYTOXKATh BParoB W B3PHIBATh MPOCTPAHCTBO. VTphl TAKOTO THIIA OYCHD

ONM3KA K CUMYJISITOpAM TOJIETOB, HO TaK KaK HUKTO HE OXKHUIACT peau-

CTUYHOU peanu3aiuu (U3MKH ToJIeTa, pa3paOOTYMKHA UTP MOTYT I03BO-

JUTH cebe 00JIbIIe COCPEOTOYUTHCA Ha UTPOBBIX aCMEKTaXx.
lIpoexmupoeanue uepwi

[Tpuctynas K MPOSKTUPOBAHUIO UTPHI, MBI JOJDKHBI OMPEISTUTh He-
CKOJIBKO KITFOUEBBIX OTPAaHUYCHUH.

CeaHc Urpsl He IOJDKEH MPEBHIIATH TAPhl MUHYT.

DNEeMEeHTHI yIPABJICHUS JOJKHBI ObITh OYEHB MPOCTHIMU U BKIFOUATH
TOJIBKO JIEMEHTHI YIPABJICHUS (IIEPEMEIICHUEM» U «CTPEIbO0i.

Wrpok gomxkeH pemarb HECKOJIbKO KPaTKOCPOUYHBIX 3a/a4, a HE OJIHY
0omnpinyto. To ecTh OH JTOJKEH BECTH 0O C HECKOIBKMMH MEIKUMH Bpa-
ramu.

Cyena

Haunem ¢ moarotroBku ciieHsl. Mbl co3aauM HOBBIHN mpoekT Unity, a
3aTeM J00aBUM KOCMHUYECKHI KOpabJib, CIIOCOOHBIN JIeTaTh B Mpejeiax
CIICHBI.

Kopabib

Cam o0BekT Ship, npeacTaBpiIsOmMi KOCMUYECKUH Kopabiib, OyieT
HEBUJIUMBIM OOBEKTOM, COJEPIKAIIUM TOJBKO CIEHApUU; K HEMYy Oyner
TOIKTFOYEHO MHOKECTBO JOUCPHUX OOBEKTOB, PEIIAFOIIUX OMpE/ISICHHBIC
3aJ1adyi OTOOpaKeHUS Ha DKpaHe.

Co3zpnaiite 00bekT Ship. Tenepsr 1006aBuUM Mozeab kopadis. Jlo6aBb-
Te B kopabisib koMnoHeHT Box Collider. [lo6aBbte cuienapuii ShipThrust.

3atem otkpoiite (aitn ShipThrust.cs 1 106aBbTE B HETO CIIETYIOIIHIMA
KO/I:

public class ShipThrust : MonoBehaviour {

public float speed = 5.0f;

void Update () {

var offset = Vector3.forward * Time.deltaTime * speed;

this.transform. Translate(offset);

i}

[IporecTupyiuite urpy.
Kocmuueckaa cmanyus

[Iponecc co3manuss KOCMUYECKOU CTaHIMU, KOTOPOM YTPOXKAKOT Jie-
TAIIUE aCTEPOUbI, UJIET MO TOMY >K€ MIa0JIOHY, YTO U MPOIIECC CO3/IaHUS

203



KOpaoOJIsi: Mbl JIOJKHBI CO3/IaTh MYCTOM UTPOBOM OOBEKT U MOJKIIOYUTH K
HeMy Mojeiab. OJHAKO KOCMHYECKas CTaHIMS BCE K€ HEMHOIO IIPOIIe
KOCMHUYECKOT0 KOpabJisi, MOTOMY UTO OHA HUKYJa HE JIBUKETCSA: OHA OCTa-
€TCS Ha MECTE M MOJABEpraercs yjaapaM acTepou0B. BrIomHUTE ClleayO-
Iye JSUCTBUS I €€ CO3TaHus.

CozpnaliTe KOHTEMHED 11 KOCMUYECKOW CTaHIMH. J[00aBbTe MOJIEIb
B Ka4yeCcTBe J0YepHEro oobekTa. COpOChTE MECTOIOIOKEHUE 00BEKTa MO-
nenu Station. BeiOepute 00bEKT MOJENHN U PACKPONTE €ro, YTOObl YBUAETh
MepeueHb JOYEPHUX O0BEKTOB. MojeIb CTaHIIUU COCTOUT M3 HECKOJIbKHUX
MOBEpPXHOCTEN (Mellei); riaBHas U3 HUX — ¢ UMeHeM Station. Beibepute
ee.

Hebo

B nacrosiiiee Bpemsi B MPOEKTE MO YMOJYAHUIO UCITOJIB3YETCS CKail-
OOKC, TIpeHa3HAYEHHBIN IS UTP, COOBITHS B KOTOPHIX Pa3BUBAIOTCS Ha
MOBEPXHOCTH TUIAHETHI. 3aMEHA €ro Ha CKalOoKC, CrieMAIbHO TTpeHA3HA-
YEHHBIN IS M300paKe€HUsI KOCMHUUYECKOT0 IMPO CTPAHCTBA, COBEPIICHHO
HeoOXouMa JJIs1 CO3/1aHUs TPABUIILHOT'O BOCIIPUSTHS UTPHI.

B600 u ynpasnenue nonemom

BBox

B 1Ol urpe npucyTCTBYIOT JBa YCTPOMCTBA BBOJA: BUPTYAIbHbBIN
JUKOMCTHUK, MO3BOJSIONIMN UTPOKY YIIPABISTh HAIMPABICHUEM IOJIETA KO-
palbiisi, U KHOIKA, CUTHAJIIU3UPYIOIIAasi 0 MOMEHTaX, KOrja IOJIb30BaTelb
BEJIET CTPEJIbOY U3 JIa3€PHBIX MYIIIEK.

JloGaBiaeHue IKOMCTHKA

Haunewm c¢ co3panus mxoictuka. JKOWCTUK COCTOUT M3 JBYX BHU]IH-
MBIX KOMIIOHEHTOB: OOJIBIIIOTO KBaJpaTa «KOHTAKTHOW MaHENN» B JICBOM
HIKHEM YTJIy XOJICTAa M MAJ€HbKOM «IUIOMIAJIKW» B IIEHTPE 3TOr0 KBajpa-
ta. Korjia monp3oBaTens MOMENMIAET A€l B TPAHULIBI KOHTAKTHOW MaHENH,
JIKOMUCTUK MEHSIET CBOE€ MECTOIOJOXEHHE TaK, YTOOBI IUIOIIAJIKa OKa3a-
J1ach TOYHO MO/JI MaJIblIEM U OHOBPEMEHHO B LIEHTpE maHenu. Korga moJib-
30BaTeNIb OyNET JIBUTaTh MalblleM, BMECTE€ C HUM OYJET JABUTATHCS IIO-
magka. YToObl MPUCTYNUTh K CO3/TaHUIO0 CUCTEMbI BBOJIA, BBIIIOJIHUTE CJie-
TYIOIIHUE JEUCTBUA.

Co3naiite KOHTaKTHYIO MmaHenb. [[06aBpTe M300pakeHNEe B KOHTAKT-
Hy10 naHenb. Co3aaiTe IomaaKy AJIsl naablua.

JloGaBbTe cuienapuit VirtualJoystick.

OtkpoiiTe ¢aiin u 700aBbTE B HETO CIEAYIOMIMI KOJ:

using UnityEngine.EventSystems;
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using UnityEngine.Ul;

public class VirtualJoystick : MonoBehaviour, IBeginDragHandler,
[DragHandler, IEndDragHandler {

public RectTransform thumb;

private Vector2 originalPosition;

private Vector2 original ThumbPosition;

public Vector2 delta;

void Start () {

originalPosition

= this.GetComponent<RectTransform>().localPosition;

original ThumbPosition = thumb.localPosition;

thumb.gameObject.SetActive(false);

delta = Vector2.zero;

b

public void OnBeginDrag (PointerEventData eventData) {

Vector3 worldPoint = new Vector3();

RectTransformUtil-
ity.ScreenPointToWorldPointInRectangle(this.transform as  RectTrans-
form, eventData.position, eventData.enterEventCamera,out worldPoint);

this.GetComponent<RectTransform>().position= worldPoint;

thumb.localPosition = original ThumbPosition;

b

public void OnDrag (PointerEventData eventData) {

Vector3 worldPoint = new Vector3();

RectTransformUtil-
ity.ScreenPointToWorldPointInRectangle(this.transform as  RectTrans-
form, eventData.position, eventData.enterEventCamera,out worldPoint);

thumb.position = worldPoint;

var size = GetComponent<RectTransform>().rect.size;

delta = thumb.localPosition;

delta.x /= size.x / 2.0f;

delta.y /= size.y / 2.0f;

delta.x = Mathf.Clamp(delta.x, -1.0f, 1.0f);

delta.y = Mathf.Clamp(delta.y, -1.0f, 1.0f);

b

public void OnEndDrag (PointerEventData eventData) {

this.GetComponent<RectTransform>().localPosition

= originalPosition;

delta = Vector2.zero;
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i}

UtoOBI 3aBEpIIUTH CO3/IAHUE CUCTEMbI BBOJA, BBHIMOJHUTE CIEAYIO-
e JSUCTBUSL.

HactpoiuTe 1KOUCTHK.

[IporecTupyire 1KOUCTUK.

Jlucnemuep 6600a

Tenepb, 3aKOHYMB HACTPOMKY JKOMCTHKA, OPraHU3yeM Iepenavy
uH(pOpMaIU OT JKONUCTUKA KOCMHUYECKOMY KOPaOJto, 4TOOBI TOT MOT U3-
MEHSATH HAPABJICHHUE TIOJIETA.

Mp1 Moru Obl HAIIPSIMYIO CBsI3aTh KOpPaOib C HKOMCTUKOM, HO BO3-
HUKaeT ofHa mpoobyema. B mporiecce urpsl Kopadib MOXKET ObITH YHUUTO-
KeH, U OyJleT co3/aH HOBBbIM Kopaliab. UTOOBI TaKOe CTanio BO3MOXHBIM,
KopabJib MPUAETCS NMPEBPATUTD B IIA0JOH — B 3TOM ClIydae JUCIETYEp UT-
pPBI CMOXKET CO3/1aTh MHOKECTBO €ro Komui. OaHaKo Ma0JI0HBI HE MOTYT
CChUIAThCS HA OOBEKTHI B CIIEHE, TO €CTh BHOBb CO3/IaHHBIM OOBEKT KOPao-
7151 He OyJIeT UMEeTh CCBUIKY Ha JHKOUCTHK.

Jlydiiee pemnieHue — co31ath 00BEKT-OJIMHOUKY (singleton) nucner-
Yyepa BBOJA, BCET/Ia MPUCYTCTBYIOIIMI B CIIEHE U BCETa UMEIOIIUNA TOCTYTI
K JOKOMCTHKY. Tak Kak 3TOT OOBEKT HE SIBISETCS IK3EMILUIIPOM I1aboHa,
HaM He NMpUAETCs OECTIOKOUTHCS O MOTEPE CChUIKU IpH ero co3nanuu. Ko-
raa OyAeT co3/laBaThCs HOBBIM KOpaOlib, OH CMOXKET HMCHOJb30BaTh AMC-
neT4yep BBOJA (IOCTYMHBIM MPOTrpaMMHO) JUIsl MOJTYy4YeHUs] MH(pOopMaluu U3
JIPKOMCTHKA.

Coznatite cuenapuii Singleton. Co3naiite HOBbIN clieHapuil Ha C# ¢
UMEHEM

Singleton.cs B mamke Assets. OTkpoiiTe ATOT (a1 U BBEIUTE Clie-
JTYFOIIAN KOM:

// public class MyManager : Singleton<MyManager> { }

// Tloce 3Toro Bel CMOXeTe 00paniaThCs K €IMHCTBEHHOMY O0IIEMY

// AK3eMILISIPY KJacca Tak:

// MyManager.instance.DoSomething();

public class Singleton<T> : MonoBehaviour where T : MonoBehav-
iour {

// ETMHCTBEHHBIN 3K3EMILISP ATOTO Kiiacca.

private static T _instance;

// Meton noctyna. [Ipu nepBoM BbI30BE HAcCTpauBaeT _instance.

public static T instance { get {

// Eciu cBOMCTBO _instance e1ie He HaCTPOEHO..
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if (_instance == null)

{// ...nomBITaTbCS HANTHU OOBEKT.

_instance = FindObjectOfType<T>();

// 3anucath cooOlieHrne 00 omMOKe B cliydyae Heylauu.

if (_instance == null) {

Debug.LogError("Can't find "

+ typeof(T) +"!");

B

return _1nstance;

33

Cosznaiire aucnetdep BBoga. Co3maiiTe HOBBIM MyCTOM UTPOBON 00B-
eKT ¢ uMeHeM Input Manager.

public class InputManager : Singleton<InputManager> {

// J’KOUCTHK, UCTIOJIB3YEMBIN JIJIs1 yIIPABJICHUS KOpadieM.

public VirtualJoystick steering;

j

Hactpoiite nucneruep BBOJA.

Ynpaenenue nonemom

B nmanHBIN MOMEHT KOpalib MOXKET ABUTATHCS TOJBKO BIepea. Uro-
Obl U3MEHUTH HaNpaBJICHUE IBUKEHUS KOPaOJis, Mbl JIOJDKHBI MU3MEHUTH
€ro HampaBieHue «Brnepen». s storo Mel Oyaem u3BiekaTh MHGOpMa-
IIUI0 U3 BUPTYAJIHHOTO KOMCTHKA U B COOTBETCTBUU C HEH U3MEHSATH OPH-
SHTAIHIO0 KOpalJIs B TPOCTPAHCTBE.

B xaxxnom kazape kopabiib HCIOIb3yET HAIMPaBICHHE, ONpEAeIeMOe
JKOMCTUKOM, Y 3HaYCHHE, 33/Ial01ee CKOPOCTh MOBOPOTA KOPAOJIst, YTOOBI
MOJIYYUTh HOBYIO BEJIMUYMHY IMOBOPOTA. 3aTeM 3Ta HHPOpMaIis 00beIuHs-
€TCsl C TeKyIlel OpUeHTAaIMeil Kopalis, U B pe3ysbTaTe MOIy4aeTcs €ro
HOBOE HAIPaBJICHUE «BIEPEI».

HoOaBbTe cuenapuii ShipSteering. Bribepure o0wvext Ship u no-
O0aBbTe HOBBIM clie- Hapuil Ha C# ¢ mmeHeM ShipSteering.cs. OTkpoiite
Gaiis 1 100aBbTE CICAYIOMINN KO/

public class ShipSteering : MonoBehaviour {

public float turnRate = 6.0f;

public float levelDamping = 1.0f;

void Update () {

var steeringlnput = InputManager.instance.steering.delta;

var rotation = new Vector2();

rotation.y = steeringlnput.x;
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rotation.x = steeringlnput.y;

rotation *= turnRate;

rotation.x = Mathf.Clamp(

rotation.x, -Mathf.PI * 0.9f, Mathf.PI * 0.9f);

var newOrientation = Quaternion.Euler(rotation);

transform.rotation *= newOrientation;

var levelAngles = transform.eulerAngles; levelAngles.z = 0.0f;

var levelOrientation = Quaternion.Euler(level Angles);

transform.rotation = Quaternion.Slerp( transform.rotation, levelOri-
entation, levelDamping * Time.deltaTime);

i}

[IporecTupyire ynpasicHHE.

Co3z0anue 31eMeHmo8 nolb308amMeNbCKO20 UHmepgelica

JInst Havana co3gaauM OOBEKT BHYTPH XOJICTa, KOTOPBIA Oyner neu-
CTBOBaTh KakK KOH TEHHEp I BCEX HHIAMKATOPOB. 3aT€M MBI CO3/IaTUM
WHIUKATOP W MPEBPATUM €T0 B IMIa0J0H JIJIT MHOTOKPATHOTO HMCIIOJIH30Ba-
HUSL.

Jlo6aBbTe kO11. JloGaBhTE B 00BEKT mpoToTHuma Indicator HOBBIH cie-
Hapuii Ha C# ¢ umeHeMm Indicator.cs 1 BBEAUTE B HETO CICAYIONIANA KOJI:

using UnityEngine.Ul;

public class Indicator : MonoBehaviour {

public Transform target;

public Transform showDistanceTo;

public Text distanceLabel;

public int margin = 50;

public Color color {

set {

GetComponent<Image>().color = value;}

get {

return GetComponent<Image>().color;} }

void Start() {

distancelLabel.enabled = false;

GetComponent<Image>().enabled = false;

b

void Update()

{if (target == null) {

Destroy (gameQObject); return;}

if (showDistanceTo != null) {
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distanceLabel.enabled = true;

var distance = (int)Vector3.Magnitude(
showDistanceTo.position - target.position);
distanceLabel.text = distance.ToString() + "m";

} else {

distanceLabel.enabled = false;}
GetComponent<Image>().enabled = true;

var viewportPoint =
Camera.main.WorldToViewportPoint(target.position);
if (viewportPoint.z < 0) {

viewportPoint.z = 0;

viewportPoint = viewportPoint.normalized;
viewportPoint.x *= -Mathf.Infinity;

b

var screenPoint =
Camera.main.ViewportToScreenPoint(viewportPoint);
screenPoint.x = Mathf.Clamp( screenPoint.x,margin,Screen.width -

margin * 2);

screenPoint.y = Mathf.Clamp( screenPoint.y,margin,Screen.height -
margin * 2);

var localPosition = new Vector2(); RectTransformUtil-

ity.ScreenPointToLocalPointInRectangle(transform.parent. GetComponent
<RectTransform>(), screenPoint,Camera.main,out localPosition);

var rectTransform = GetComponent<RectTransform>(); rectTrans-
form.localPosition = localPosition;

it

B Hactpolike MHAMKATOPOB OCTAIOCH BBINOJHUTH OJWH 3aKIIOUU-
TEJIbHBIN TIar. 3aBepIIMB CO3/aHKHE MPOTOTHUINA WHIUKATOPA, €ro HYXKHO
npeoOpa3oBaTh B MIA0JIOH.

[TogxmrounTe HAAMKUCH, OTOOPAKAIOIIYIO paccTossHUE. Ileperammre
nouepHuit 00b ekT Text B mosne Distance Label.

[Ipeobpa3zyiite mpotoTun B 1a0IOHHBIN 00beKT (prefab). Ilepera-
nte o0bekT Position Indicator B maHens oOo3peBatens mpoekta. B pe-
3yapTaTe OyleT CO3/laH HOBBbIN MMIaOMOHHBIN 00BeKT (prefab), ucmonb3ys
KOTOPBIA MOKHO CO3/1aTh MHOKE€CTBO WHIWKATOPOB BO BPEMs BBITIOHE-
HUS.

Hobasnenue opyarcus u npuyenuearus
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Tenepp, peain30BaB yrpaBjieHUEe KOCMUYECKUM KopabiieMm, 100aBUM
B OONIyI0 KapTHUHY €Ill€ OJIMH UTIpoBOM 3yemeHT. CHauana Mbl J100aBUM
OpyXkHue, a MOCJe ATOTO PEATU3yeM MEXaHU3M MPUIICITUBAHUS.

Opyarcue

Kaxnpiii pa3, korga urpok NpuBOJIUT B AEUCTBUE OPYKUE, JIA3EPHbBIC
NYIIKA KOCMUYECKOTO KOpalJsi BBICTPEIMBAIOT MIapaMHU IJ1a3Mbl, KOTOPhIE
JETAT BIEpE, MOKa HE MOpa3aT KaKkyko-Iu0o 1elb Wi HE UCTEUeT BpeMs
UX CyIlleCTBOBaHMS. EciM Mmjia3MeHHBIN ap monagaeT B KaKOH-TO OOBEKT
U 3TOT 00BEKT MOKET MOJYYUTh MOBPEXKIACHUE, UHPOpMAIU O MOMaIaHUU
JOJKHA TIEPEAaBaThCsl TAKOMY OOBEKTY.

Peann3oBath 3TO0 MOXKHO, CO3/1aB OOBEKT C KOJUIAWIEPOM, KOTOPBI
JBIKETCS BIIEpE]] C OMPENENIEHHON CKOPOCThIO (MOA0OHO KOCMHUYECKOMY
Kopabiit0). EcTh HECKONBKO BapuaHTOB OTOOpa)K€HUs CHApsA/la — MOKHO
co37aTh TPEXMEPHYIO MOJEINIb PAKEThl, UCIOJIb30BaTh IP(DEKT YacTUIl UK
CIIPaWT.

Jlnst otoOpaxkeHus cHapsa Mbl UCIOJb3yeM Buiyanuzartop Trail
Renderer. DTOT BU3yann3aTtop CO3/1a€T MOCTENEHHO HMCUE3AOIINI CBETS-
IIUHCS CJIe/, OCTABISIEMbIA JBUKYIIUMCI O0OBEKTOM. DTOT 3(P(DEKT oco-
OCHHO XOpOII JJIsl TPEICTABICHUS TAKUX JIBIKYIIUXCS OOBEKTOB, KaK Ka-
Yaromyecs KIMHKY UK JIETSIINE CHApPSIIbL.

Cozpnanite cHapsan. Jlob6aBere crieHapuit Shot. JloGaBbTe B 0OBEKT
HOBBIU crieHapuid Ha C# ¢ umeHeMShot. OTkpoiite ¢aiin Shot.cs u 100aBb-
T€ B HETO CIEAYIOLINAMN KO

public class Shot : MonoBehaviour {

public float speed = 100.0f;

public float life = 5.0f;

void Start() {

Destroy(gameObject, life);

}

void Update () {

transform.Translate(

Vector3.forward * speed * Time.deltaTime);

i3

Opyoaicue kopabns

YToOBI UTPOK CMOT OTKPBITH OTOHb M3 JIA3€PHBIX IMyIIEK KOpalIs,
MBI JIOJDKHBI TPETyCMOTPETh KaKOM-TO MEXaHHM3M CO3/IaHHsl OOBEKTOB
Shot. Mexanuka cTpenbObl U3 JIa3€pHBIX MYLIEK HEMHOTO CIIOKHEE, YeM
MPOCTOE BBIOpACHIBAHUE CHapsiga, KOrja UIPOK HakuMmaeTr KHOmKy Fire
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(Oronn); HaM HY>KHO, YTOOBI CHAPsI/Ibl BBUIETAIU C MTOCTOSSHHOW 4acCTOTOM,
KOT/Ia HITPOK HAXUMAET U yACPKUBACT KHOTIKY.

B Takux ciaydasx HEOOXOIUMO TaKKe PeIInTh, Kak OyIyT BRICTPEIIH-
BaTbCsl CHapsiibl. MOXKHO BBICTpPENHMBAThH J[Ba CHapsja cpa3zy ¢ o0eux CTo-
POH HJIH TTONIEPEMEHHO — TO CJIEBA, TO CIIpaBa.

Ho0asbTe cuenapuit ShipWeapons B 00bekT Ship. Beibepute 00bekT
Ship, no6aBbTe HOBBIN cuieHapuil Ha C# ¢ umenem ShipWeapons.cs 1 BBe-
JIATE B HETO CIIEAYIOLINN KO:

public class ShipWeapons : MonoBehaviour {

public GameObject shotPrefab;

public Transform[] firePoints;

private int firePointIndex;

public void Fire() {

if (firePoints.Length == 0) return;

var firePointToUse = firePoints|firePointIndex];

Instantiate(shotPrefab, firePointToUse.position, firePoint-
ToUse.rotation);

firePointIndex++;

if (firePointIndex >= firePoints.Length) firePointIndex = 0;

i3

Kuonka «Firey

Teneps 100aBUM KHOMKY, KOCHYBIIUCH KOTOPOM MOJB30BATENlb MO-
KET OTKPBITh OTOHBb M3 OPYKHUS KOPabJIsd U MPEeKPaTUTh €r0, OTITYCTUB T1a-
Jen.

Bot kak Oyjaer pabotarh AucneTyep BBOJA: TaK KaK B KaXKIbli KOH-
KPETHBI MOMEHT BPEMEHH B UTpe OyAET TOJIbKO OJUH KOpadib, TO OyAeT
IPUCYTCTBOBATh TOJBKO OAWH 3K3eMIuLsip ShipWeapons. B MoMeHT mosiB-
nenusi cueHapuit ShipWeapons OyaeT moigydaTh CCBUIKY Ha OOBEKT-
OJIMHOYKY JUCIIETYEpPA BBOJA M COOOIIATH €My, UYTO SBJISIETCS TEKYILIUM
cueHapuem ShipWeapons. /lucnetyep BBOJa 3allOMHUT 3TO M OyJeT HC-
MI0JIB30BAaTh CIIEHAPUI KaK 9acCTh CUCTEMBI CTPEITbOBI.

Haxkomnen, kHonka Fire Oyaer mogkito4aThcs K OOBEKTY JUCHETYEPA
BBOJIa W TIOCHUJIATh €My CHUTHAJ «OTOHb OTKPBHIT» B MOMEHT KacaHUs €e
MOJIb30BATEJIEM M CUTHAJ «OTOHBb MPEKpaIleH», Korja Mojb30Bareib yoe-
peT maner ¢ KHonku. Jlucrneruep BBoja OyAeT mepeaaBaTh 3TU COOOIICHUS
Tekymemy crieHaputo ShipWeapons, Omarogapss yemy TOT OyJeT BECTH
OTOHb.

CHauana peayim3yeM TOIJIEPKKY PETHCTPAIlUUA TEKYIIEeTo 3K3eMILTs-
pa ShipWeapons B kinacce InputManager; 3atrem p00aBUM KOJ B
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ShipWeapons, KOTOpBIif perucTpupyeT CueHapuil Kak TEKyIIUid B MOMEHT
MOSIBJICHUST W aHHYJIUPYET PETUCTPAIlI0, KOTJa KOMIIOHEHT YaalsaeTcCs
(xorma kopalJib pa3pyiiaeTcs).

JloOaBbTe B ClieHapui AMCIEeTYEepa BBOAA YIpaBJICHUE CIICHAPUEM
ShipWeapons, BKJIIO- YUB CIEAYIONIAE CBOWCTBA M METOABI B KJacc
InputManager:

public class InputManager : Singleton<InputManager> {

public VirtualJoystick steering;

public float fireRate = 0.2f;

private ShipWeapons currentWeapons;

private bool isFiring = false;

public void SetWeapons(ShipWeapons weapons) {

this.currentWeapons = weapons;

b

public void RemoveWeapons(ShipWeapons weapons) {

if (this.currentWeapons == weapons) {

this.currentWeapons = null;

%

public void StartFiring() {

StartCoroutine(FireWeapons());

b

[Enumerator FireWeapons() {

isFiring = true;

while (isFiring) {

if (this.currentWeapons !=null) {

currentWeapons.Fire();

}

yield return new WaitForSeconds(fireRate);

i

public void StopFiring() {

isFiring = false;

i3

Jlanee Ham Hy»XHO peanu3oBaTh B ShipWeapons B3auMoOJIeiCTBUE C
JTUCTIETYEPOM BBOJIA, TOOABUB CIEAYIONINE METO b B Kitacc ShipWeapons:

public class ShipWeapons : MonoBehaviour {

public GameObject shotPrefab;

public void Awake() {

InputManager.instance.SetWeapons(this);

j
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public void OnDestroy() {

if (Application.isPlaying == true) {
InputManager.instance

.RemoveWeapons(this);

g

public Transform[] firePoints;

private int firePointIndex;

public void Fire() {

if (firePoints.Length == 0) return;

var firePointToUse = firePoints[firePointIndex];

Instantiate(shotPrefab, firePointToUse.position, firePoint-
ToUse.rotation);

firePointIndex++;

if (firePointIndex >= firePoints.Length) firePointIndex = 0;

13

Teneps co3mamuM KHONKY Fire, mpennmuCHIBAarONIYIO IHCIIETYEPY
BBOJIa OTKPBITh MWW MPEKPATUTh OTOHb. Tak Kak HaM TpeOyeTcsl M3BemaTh
JUCTIETYEp BBOJIa O HAJale W KOHIE YIEpKaHUS KHOTKH, MBI HE MOXKEM
WCITOJIB30BaTh CTAHIAPTHOE MOBEJICHHUE, KOT/1a KHOMKA MOChUTAET COO0IIIe-
HHE TOJIBKO TIOCJIE «IIIeJTUKay. BMECTO 3TOro 115 OTIPaBKU OTJASIBHBIX CO-
obmenuit Pointer Down u Pointer Up Ham MmoHamoOUTCS HCIIOIB30BaTh
komnoHeHThl Event Trigger.

CHauana co3pgaiite camy kHomky. [laiiTe HOBOUl kHomke umsa Fire
Button. YcraHoBuTe TOYKH TPHUBSA3KHA M OMOPHYIO TOYKY KHOIKH CITpaBa
BHH3Y.

Acmepouowt u nogpesrcoerus

AcTtepou/ibt

Celiuac y Hac ecTtb KOpalib, JICTAIUNA B KOCMOCE, MHIAUKATOPHI Ha
dKpaHe, a TaKKe MBI MOYKEM TMPHUIICITUBATHCS M CTPEIATh U3 Ja3epPHBIX ITy-
mek. ENMHCTBEHHOE, 4ero y Hac HeT, — 3TO OOBEKTOB JJIsi CTPEIbOBI.
[Ipumuio BpeMs UCTIPaBUTH 3TO yHymieHne. Mbl co37aaiuM acTEPOUIbI, HE
OY€Hb OOJIbIIIME, HO CIOCOOHBIC JIeTaTh. [aKke Mbl JOOABUM CHUCTEMY,
CO3/AIOIIYI0 3T acCTePOUAbl U HAMPABISIIONIYI0 UX K KOCMUYECKOW CTaH-
U H.

CHauana co3maauM npoToTun actepousia. Kaxaeiii acrepous OyaeT
COCTOSITh U3 JIBYX OOBEKTOB: 00bEKTa BHICOKOYPOBHEBOM aOCTPAKIIMH, CO-
JIeprKaIIero KoJuiaiiep U BCI0 HEOOXOUMYIO JIOTHKY, M JTIOTIOTHUTEIIHHOTO
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«rpaduyecKoro» 00BEKTa, OTBEUAOIIETO 3a BHU3yaJIbHOE IMpECTaBIICHUE
acTepounia Ha YKpaHe.

Cozpnaiite 00bekT. JloO0aBbTE B HETO MojelNb actepousia. JlobaBeTe B
o0BekT Asteroid TBepaoe Teno U chepudecKkuil Koutaiaep. 3aTeM CHUMHU-
Te ¢uaxkok Use Gravity B komrnonente Rigidbody u ycranoBute pammyc
chepudeckoro Kojulaiiiepa paBHbIM 2.

Jlo6aBbTe crieHapuii Asteroid. [lo6aBbTe B UTpOBOI 00BeKT Asteroid
HOBBIN cluieHa- puil Ha C#, naiite emy ums Asteroid.cs U BBEIUTE B HETO
CHEQYIOIINI KOJI:

public class Asteroid : MonoBehaviour {

public float speed = 10.0f;

void Start () {

GetComponent<Rigidbody>().velocity= transform.forward * speed;

var indicator = IndicatorManager.instance.AddIndicator(gameObject,
Color.red);

i3

Co3zoanue acmepoudos

Teneps, MOTydYnB NEUCTBYIONIUN acCTEPOU, MBI MOXEM IEpPEUTH K
peann3aiui CUCTEMBI CO3J]aHUs aCTEPOUIOB. ITO OOBEKT, MEPUOANUECKU
CO3/IAIOIINI HOBBIE OOBEKTHI ACTEPOUIOB M 3aITyCKAIOIINNA WX K eI, Ac-
Tepouibl OYAYT CO3JaBaThCs B CIyYaMHBIX TOYKAX HAa MOBEPXHOCTH HEBU-
TUMOM cepbl U HACTPauBaTHCs TaK, YTO UX HAIPaBJICHUE «BIEeped» OyaeT
HaIleJICHO Ha 00BEKT B urpe. KpoMe Toro, cucrtema co3gaHus acTepOHJIOB
OyJleT HCHOJIb30BaTh OJHY M3 Bo3MoxkHOcTeld Unity moja Ha3zBaHUEM
Gizmos, MO3BOJSIONIYIO0 OTOOpa)XaTh IOMOJHUTEIbHYIO HH(OpPMALMIO B
MPEACTABICHUU CIEHBI IS BU3yaJdu3aluu O00BbeMa KOCMHYECKOTO IpO-
CTPaHCTBA, B KOTOPOM MOSIBIISFOTCSI aCTEPOUIBI.

[IpeobOpa3yiite actepoua B mabnoH. Co3maiite 00bekT Asteroid
Spawner. Jlanee nmo6aBbTe HOBBIM cleHapuidi Ha C# ¢ HMeHEM
AsteroidSpawner.cs ¥ BBEAUTE B HETO CIEAYIOIIMI KOJ:

public class AsteroidSpawner : MonoBehaviour {

public float radius = 250.0f;

public Rigidbody asteroidPrefab;

public float spawnRate = 5.0f;

public float variance = 1.0f;

public Transform target;

public bool spawnAsteroids = false;

void Start () {

StartCoroutine(CreateAsteroids());
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;

IEnumerator CreateAsteroids() {

while (true) {

float nextSpawnTime= spawnRate + Random.Range(-variance, vari-
ance);

yield return new WaitForSeconds(nextSpawnTime);

yield return new WaitForFixedUpdate();

CreateNewAsteroid();

%

void CreateNewAsteroid() {

if (spawnAsteroids == false) { return;

b

var asteroidPosition = Random.onUnitSphere * radius;

asteroidPosition.Scale(transform.lossyScale);

asteroidPosition += transform.position;

var newAsteroid = Instantiate(asteroidPrefab);

newAsteroid.transform.position = asteroidPosition;

newAsteroid.transform.Look At(target);

b

void OnDrawGizmosSelected() {

Gizmos.color = Color.yellow;

Gizmos.matrix = transform.localToWorldMatrix;

Gizmos.DrawWireSphere(Vector3.zero, radius);

b

public void DestroyAllAsteroids() {

foreach (var asteroid in FindObjectsOfType<Asteroid>()) { Destroy
(asteroid.gameObject);

%

Hanecenue u nonyuenue nospesicoenui

Tenepr kopabiib MOXET JeTaTh BOKPYI KOCMHUYECKOW CTAaHIIMHM |
MEXIy acTepOWJaMH, JETANIMMHA K HEHW, HO BBICTPEIHMBAEMbIC HWTPOKOM
mapel MIa3Mbl (pakTUYECKH HE MPUYHHSIIOT HUKAKoro Bpeaa. Ham HyxHO
100aBUTh BO3MOYKHOCTh HAHECEHHUSI M TIOJTyYCHHUSI TIOBPEKICHU.

Kakune-To 00beKkThl OynyT CIOCOOHBI MOJy4aTh MOBPEXKICHUS, Ka-
KHE-TO — HAaHOCUTH TOBPEXKJICHUS. A HEKOTOpBIC, HAIIPUMEDP, aCTEPOUIBI,
OyayT CIIOCOOHBI Ha TO U Ha JPYroe — OHU MOTYT MOJIy4YaTh MOBPEXKICHUS
OT MOMaJaHus IIApOB IJIA3MbI, a TaKK€ MOTYT HAHOCUTH IOBPEXKICHUS
00BEKTaM, CTATKUBAIOIINMCS C HUMH, TAKUM KaK KOCMUYECKasi CTAHITHSI.
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UYtoOBl peanu3oBaTh 3TO, MBI CO3/IaUM JBa OTACIBHBIX CIICHAPHSI:
DamageTaking u DamageOnCollide.

Cuenapuii DamageTaking KOHTpOJIMpYET OUKHU IETOCTHOCTH O0BEK-
Ta, K KOTOPOMY OH MOJAKJIOUEH, U yAaIIeT O0OBEKT W3 UTPHI, KOT/Ia 3TO
yucio pocturaet Hyms. Cuenapuit DamageTaking Takke sKkcnopTUpyeT
meron TakeDamage, KOoTOpbIii OyA€T Bbl- 3bIBAThCSA APYTUMHU OOBEKTAMU
JUTsl HAHECEHUS TTOBPEXKACHUH.

Cuenapuii DamageOnCollide BrimosiHsieTcs, Korjaa 00bEeKT, K KOTO-
POMY OH MOJIKJIFOYEH, CTAIKUBAETCS C JTIOOBIM JIPYyTUM 00BEKTOM UJIU BXO-
TUT B 00J1acTh fericTBus Tpurrepa. Ecim 00BbeKT, ¢ KOTOPBIM CTAIKUBACTCS
JaHHBI ~ 00BEeKT, wuMmeeT KommoHeHT DamageTaking, creHapwmii
DamageOnCollide Be13biBaeT ero meton TakeDamage.

Cuenapuii DamageOnCollide 6yaeT 106aBaaThcsi B 00beKTHl Shot u
Asteroid, a crieHapuii

DamageTaking — B 00bekThl Space Station u Asteroid.

CHadana peaym3yeM BO3MOYKHOCTh HAaHECEHHS TOBPEKICHHHA acTe-
poumam.

JHoOaBbTe B actepouibl crieHapuii DamageTaking.

public class DamageTaking : MonoBehaviour {

public int hitPoints = 10;

public GameObject destructionPrefab;

public bool gameOverOnDestroyed = false;

public void TakeDamage(int amount) {

Debug.Log(gameObject.name + " damaged!");

if (hitPoints <= 0) {

Debug.Log(gameObject.name + " destroyed!");

Destroy(gameQObject);

if (destructionPrefab != null) {

Instantiate(destructionPrefab, transform.position, transform.rotation);

iy

38yKu, Merio, paspyuieHus u 63pulebl

Mentro

Ha nanHBIIT MOMEHT B UTPY MOXKHO WUTIPaTh, TOJIBKO €CJIH 3aMyCKaTh
ee u3 peaakropa Unity, menkunyB nmo kHonke Play (Mrpats). Korma urpa
3aITyCKaeTCsl, TYT e HAYMHACTCSI UTPOBOE JCHCTBHUE, U €CIIM KOCMUYECKast
CTAHIIHSI OKXXETCSl pa3pylleHa, Urpy MPHUAETCS OCTAHOBUTh U 3aIlyCTUTh
CHOBA.

216



UtoOBl 1aTh UTPOKY BO3MOKHOCTH YIPABIATH UTPOM, HYXKHO J100a-
BUTHh MEHIO. B 4acTHOCTH, MBI JIOJKHBI T00ABUThH CAMYIO TJIABHYIO KHOIIKY:
New Game (HoBas urpa). Mbl J0JDKHBI JaTh UTPOKY BO3MOKHOCTh HAa4aTh
UTPY CHAaYaJla, KOTJla KOCMUYECKasl CTAHIUS OKAXKETCS pa3pylICHHOM.

JloOaBiieHHE CTPYKTYpbl MEHIO UMEET OOJIbIIOe 3HAYCHHUE JJIsi CO3-
JaHUs OUIYIIEHUS 3aKOHYEHHOCTH UTphl. Jlanee Mbl 100aBUM B MEHIO ye-
ThIpE€ KOMIIOHEHTA.

Dnemenmul ynpasierus uepou

Ha »Tom »skpane Oyner oToOpaxaTbCs KOWUCTUK, WHANKATOPHI,
kHonka Fire (Orons) u Bce OCTAIbHOE, YTO UTPOK BUIUT B IIPOIECCE UTPHI.

[lepBbIM mIaroM Ha 3TOM MYTU SIBISETCS OOBEAMHEHHUE DJIEMEHTOB
yOpaBJICHUS UTPOM B OJUH OOIIMKM OOBEKT ISl yIPABJICHUS UM Kak €u-
HBIM I[EJIBIM.

I nasnoe menio

['maBHOE MEHIO UMEET OYEHb IPOCTYI0 OPraHU3aIMI0 — OHO BKIIFOYa-
€T TeKCTOBYIO HaaANUCh ¢ Ha3BaHueM urpsl («Rockfall») n kHonky ms 3a-
IIyCKa HOBOM UTI'PBL.

[lo ananmorum c 3JeMEHTaMU YHOpPaBIEHUS WUIPOM, 3aKJIIOYUM BCE
KOMITOHEHTHI TJIABHOTO MEHIO B OOIIMN 0OBEKT-KOHTEHHEP B BUIE J0YEp-
HUX OOBEKTOB.

Cozpnaiite koHTeliHep Main Menu.

Co3znaiite 00BEKT HaAMUCH ¢ Ha3BaHWEeM HUTIpbl. Co3naiTe KHOIKY.

IKpaH naysvl

DkpaH nay3bl oToOpaxkaeT Haanuch «Paused» (ITpuoctaHoBiieHo) u
KHOTIKY JIJ1s1 BO300 HOBJICHUSI UTPBI. UTOOBI CO3/1aTh €ro, BBIIIOJIHUTE TE€ JKE
JNEUCTBUS, KaK MPU CO3/IaHUU TJIABHOTO MEHIO, HO CO CIICIYIOIIUMU HU3Me-
HEHUAMM:00bEKTY-KOHTEMHEepy mpucBorite ums Paused; B oObekT Title
BBeauTe TeKCT «Paused»; 00bekTy KHOMKH TpucBoiiTe uMsa Unpause ; Haj-
NUCh Ha KHOTIKE JOJIKHA coepxkaTh TeKcT «Unpausey.

IKpan 3a6epuenus uepol

DKpaH 3aBepiieHus Urpbl oTodopakaeT TekcT «Game Overy (Konen
UTPBI) U COACPKUT KHOIKY, 3aMyCKaIOIIy0 HOBYIO Urpy. OH OyJlieT moss-
JSATHCS TOCJE Pa3pyIIEHUsT KOCMUYECKON CTaHIMM, O3HAYAIOIIETO KOHEI]
UTPBI.

W cHOBa BBINIOJIHUTE T€ K€ JIEUCTBUS, KaK MPHU CO3/IaHUU TJIABHOTO
MEHIO M D9KpaHa Tay3bl, HO CO CJIEAYIOIIMMH H3MEHEHUSMH: OOBEKTY-
KoHTelHepy npucBoiite umsi Game Over; B 00bekT Title BBequTe Tekct
«Game Over»; 00beKTy KHONKM npucBoiTe umsi New (Game; HaAMUCh Ha
KHOTIIKE JTOJDKHA cojiepkaTh TeKCT «New Gamey.
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3.3 JlonoJiHUTEIbHbIE BO3MOKHOCTH CO3AAHUSA UTP

Buemnuit Bug o0bexktoB B Unity ompenensercsi MOIKIIOUEHHBIM K
HEMY MarepuasioM. Matepuan COCTOUT U3 JABYX KOMIIOHEHTOB: IIeiaepa
(shader) u maHHBIX, KOTOPBIE UC TTOIB3YIOTCS MICHICPOM.

B Unity nogaep>xuBaroTCs 1Ba OCHOBHBIX THUIIA IICHAEPOB: MOBEPX-
HOCTHBIE mmenaepnl (surface shaders) u parmMeHT-BepIIMHHbBIE HIEHIEPHI
(fragment-vertex shaders).

Eciam y Bac HeT KakuMX-TO OCOOBIX TPEOOBaHMWMA, MPEANOUYTHUTEIHLHEE
HCII0JIb30BaTh MOBEPXHOCTHBIC IICHIEPHI.

UtoObI co3nath Takoh (PG eKT, BHITOTHUTE CIASAYIONINE TeUCTBUS.

Co3zpnaiite HOBBIN npoekT. Co3gaiTe HOBBIN HIeaep. JIBaxKabl MIETK-
HUTE 10 HEMY. 3aMEHUTE €ro COJIEPKUMOE CIICTYIOIIUM KOJIOM:

Shader "Custom/SimpleSurfaceShader" { Properties {

_Color ("Color", Color) = (0.5,0.5,0.5,1)

~MainTex ("Albedo (RGB)", 2D) = "white" {}

_Smoothness ("Smoothness", Range(0,1)) = 0.5

_Metallic ("Metallic", Range(0,1)) = 0.0

;

SubShader {

Tags { "RenderType"="Opaque" } LOD 200

// 1IBeT OTTEHKa OTPaKEHHOT'O CBETA

fixed4 Color;

half Smoothness; half Metallic;

struct Input {

float2 uv_MainTex;

s

void surf (Input IN, inout SurfaceOutputStandard o) {

fixed4 c =

tex2D (_ MainTex, IN.uv_MainTex) * Color; o.Albedo = c.rgb;

o.Metallic = Metallic; 0.Smoothness = Smoothness;

}

}

o.Alpha =c.a;
FallBack "Diffuse"
J

CozpnaiiTe HOBBINM MaTepuai ¢ uMeHeMm SimpleSurface.
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BriOepute HOBBII MaTepuan M OTKpoiite mMeHIo Shader B BepxHeil
yactyu uHcrekropa. Co3mante HOBYHO Kancyny. [leperammre marepuan
SimpleShader Ceityac 00BEKT BBITJISIAUT MOYTH TaK K€, KaK MpH 0TOOpa-
KEHUU C UCTOJIb30BAaHWEM CTaHAApTHOTO 1iekaepa. JlaBaite Temneps 100a-
BHM OCBEIIECHHE C3a/IH.

IlepBbie nBE XapaKTEPUCTHKU SBISIOTCS yHU(POpMHBIMEU (uniform),
TO €CTh MX 3HAY€HHUs MPUMEHSIOTCS KO BCEM MHUKcenaM o0bekTa. Tperbs
XapaKTEepUCTUKA UMEET NEPEMEHHBIN (varying) xapakTep, TO €CTh €€ 3Ha-
YEHUE 3aBUCUT OT HANPaBJICHUS B3TJIA]IA; YTOJI MEXAY HANpPaBICHUEM BU-
3UPOBAHUS KaMEPhl U HOPMAJIbIO K MOBEPXHOCTU 3aBUCUT OT TOTO, CMOT-
pUTE BBl B CEpPeANHY LUJIMHPA WA HA €T0 Kpail.

N3menuTte pasaen Properties meiaepa, 100aBUB CaeyIOMINN KO:

Properties {

_Color ("Color", Color) =(0.5,0.5,0.5,1)

~MainTex ("Albedo (RGB)", 2D) = "white" {}

_Smoothness ("Smoothness", Range(0,1)) = 0.5

_Metallic ("Metallic", Range(0,1)) = 0.0

_RimColor ("Rim Color", Color) = (1.0,1.0,1.0,0.0)

_RimPower ("Rim Power", Range(0.5,8.0)) = 2.0

}

Jlo6aBbTe B MICHAEP CIECAYIOIMIUN KO/

half Smoothness; half Metallic;

float4 RimColor;

float RimPower;

Jlasiee HY>XHO HaTh LIEHUAEPY BO3MOKHOCTH OIPENENIATH HalpaBiic-
HUE BU3UPOBAHUA KaMmephl. Bce mepeMeHHbIE 3HAYCHUSA, HCIOJIb3yEMBIC
IEHIEPOM, BKIIFOUEHBI B CTPYKTYpy Input, ciemoBaTenbHO, HanpaBiICeHUE
BU3UPOBAHUS KaMEPbl HY>)KHO TOOABUTH TY/A.

JloOaBbTe ClienyIoNIuil KO/ B ONpeiesieHue CTPYKTyphI Input:

struct Input {

float2 uv_MainTex;

float3 viewDir;

¥

Tenepb y Hac ecTb BCsl HHGOpMALIUS, HEOOXOAUMAsI 111 BBIYUCICHUS
[1apaMeTPOB KOHTYpPaA, CO3aBaAEMOI0 II0JICBETKON C3aI1; OCTAJIOCH CHIEIATh
MOCJIETHAN 1Iar — peaan30BaTh (PAKTUYECKHE BHIYMCICHUS U TOOABUThH UX
pe3yibTaThl B ”HGOPMAIIUIO O TTIOBEPXHOCTH.
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Jlo6aBbTe cienyromuii koa B pyHkuuto surf:

void surf (Input IN, inout SurfaceOutputStandard o) {
fixed4 c = tex2D (_MainTex, IN.uv_MainTex) * Color;
o.Albedo = c.rgb;

o.Metallic = Metallic;

0.Smoothness = Smoothness;

o.Alpha =c.a;

half rim =

1.0 - saturate(dot (normalize(IN.viewDir), 0.Normal));
0.Emission = RimColor.rgb * pow (rim, RimPower);

}

Coxpanwurte meiiaep u BepHuTech B Unity.

Dpaemenm-sepuiuHtovle uielioepol (be3 oceeujeHs)

JIist 1eMoHCTpaluu 0COOeHHOCTEN paboThl (PparMeHT-BEPIIMHHBIX
IEHIEpOB CO3AaANMM MPOCTOM IIeiaep, 0OTOOpakarolmuii paBHOMEPHO OK-
pallleHHbIE OJTHOIBETHBIE OOBEKTHI. 3aTEM MbI PEOOpa3yeM €ro, 4ToObl OH
oToOpaxasn I'paJIMeHTHYIO 3aJUBKY, B 3aBUCUMOCTH OT MECTOIIOJOKEHUS
00BEKTa Ha PKpaHe.

Co3paliTe HOBBIN MIeiaep. BbhINOIHUTE ABOMHOW WIEIYOK HAa HEM,
YTOOBI OTKPBITh. 3aMEHUTE CoiepKUMOE (aiiia CIeTyIOINUM KOIOM:

Shader "Custom/SimpleUnlitShader"

{

Properties

{

_Color ("Color", Color) =(1.0,1.0,1.0,1)
}

SubShader

{

Tags { "RenderType"="Opaque" } LOD 100
Pass

{

CGPROGRAM

#pragma vertex vert

#pragma fragment frag

#include "UnityCG.cginc" float4 _Color;
struct appdata

{
float4 vertex : POSITION;
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s

struct v2f

{

float4 vertex : SV_POSITION;

s

v2f vert (appdata v)

{

v2fo;

o.vertex = UnityObjectToClipPos(v.vertex);
return o;

}
fixed4 frag (v2f1) : SV_Target

{

fixed4 col;
col = _Color;
return col;

;
ENDCG

P

CozpnaiiTe HOBBIM MaTepuall. BeiOeprTe HOBBIM MaTepuan U U3MEHH-
Te ero meiaep. Co3gaiite B cueHe chepy,

Jlanee mompoOyeM HCMOJIb30BaTh 3TOT HIEHEp sl BOCIIPOU3BEIE-
HUS aHUMAaIMOHHOTO A(pdekTa. /s 3Toro He NMpUeTCs NMUcaTh CIEHAPUIA;
BCE HEOOXOMMOE MBI PEaIu3yeM BHYTpH IIEHepa.

JloGaBbTe crenyromuii koj B pyHkuuto frag:

fixed4 frag (v2f1) : SV_Target

{

fixed4 col;

col = Color;

col *= abs(_SinTime[3]);

return col;

}

Bepuurecs B Unity

Kaxk BuauTte, hparMeHT-BEpIIMHHBIC MICHIEPHI TTO3BOJISIOT MOTYYHTh
MOJIHBI KOHTPOJIb HAJl BHEIIIHUM BUIOM OOBEKTOB.

Inobanvroe oceewenue
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Korga o0bekT ocBemaercs, menaep, OTBEUaronInil 3a ero oToopaxe-
HUE, JOJKEH BBITIOJTHUTH PsiJl CIOKHBIX BBIYMCICHHM, ONPEAETUTh KOIU-
YECTBO CBETA, MOJy4aeMOro 0OOBbEKTOM, U Ha OCHOBE 3TOM BEJIUYHMHBI pac-
CUMTATh LIBET, KOTOPBIA BUAUT Kamepa. DTO HOPMAJIbHO, HO HEKOTOPbIE
BEJIMYHUHBI OYEHD CIIOKHO PACCUUTATH BO BPEMS BBIITOJTHEHHS.

Hamnpumep, ecnu chepa nokoutcst Ha O€sIol MOBEPXHOCTH U OCBEIIa-
€TCsl MPSAMBIM COJIHEUHBIM CBETOM, OHA JIOJDKHA MOJCBEYMBATHCS CHU3Y
CBETOM, OTPaXEHHBIM OT OesoinoBepxHOoCcTU. OHAKO MIeiiepy U3BECTHO
TOJIBKO HAaIlpaBJIEHUE Ha COJIHIIE, U, KaK pe3yJIbTaT, OH HE 0TOOpaXaeT 3Ty
nojacBeTky. KoHeuHO, Takyro MOJACBETKY MOKHO pacCuUTaTh, HO 3TO Cpaszy
IpeBpalaeTcss B OUYCHb CIOXKHYIO 3a7ady, 4YTOOBI peliaTh €€ B KaXIOM
KaJjpe.

Jlyudmiee perieHue 3aKiIr04aeTcsi B MCIOJIb30BAHUU T100aJbHOTO OC-
BemeHus (global illumination) u xapt ocBemenHocTH (lightmapping).

[IpuMeHeHre MeTOJI0B TJIO0ANIbHOTO OCBEIIEHHUS MO3BOJSET MOJIY-
YUTh OYEHb MPaBIONOAOOHYIO KapTHUHY, HO TPEOYeT 3HAUYMUTEIbHBIX BbI-
YUCIIUTENBHBIX pecypcoB. 1o 3TOl mpUyYnMHE BBIYHUCIECHUS OCBEIIEHHOCTH
YacTO BBIMOJHAIOT 3a0naroBpeMeHHO B penakrope Unity. PesynbTaThl
TaK)kK€ MOTYT OBITh COXPAaHEHBbI B TaK HA3bIBAEMON KapTe OCBEIICHHOCTH
(lightmap), koTopas onpeaensieT KOJIUIeCTBO CBETa, MOJIy4aeMOoe KaXKIbIM
(dbparMeHTOM Kax 01 MOBEPXHOCTH B CIICHE.

Hcnonbs3oBaHre KapT OCBEIIEHHOCTH MOXET 3HAUYMUTENIbHO YBEIU-
YUTh MPOU3BOJUTEILHOCTh CO3/IAHUS PEATUCTUYHOTO OCBEILIEHHUS B CIIEHE,
TaK KaK BBIYMCIICHUS BBIMIOJHSIOTCS 3apaHee, a UX pe3yJIbTaThl COXpaHs-
10TCs B TeKcTypax. OIHAKO 4TOOBI UCIOJIb30BaTh 3T TEKCTYPHI IJIs OTO-
Opa)keHUsl, UX HYXKHO 3arpyarb B MaMATh. JTO MOXET CTaTh MpoOIeMOit
JUISL CJIOKHBIX CIIEH, UCIOJIB3YIOIIMX MHOTO CJIOXKHBIX TeKCTyp. CriaauTh
3Ty TpoOIeMy MOKHO 3a CHET YMEHBIIIECHHUS pa3pelieHus] KapT OCBEIICH-
HOCTH, HO TIPU 3TOM CHHU3UTCS BU3yaJIbHOE KAYECTBO OCBEIICHUSI.

Co3zpaiite HOBYIO ciieHy B Unity.

Kak TonbkO 0OBEKTHI B ClieHE OyIayT OOBSBIECHBI CTAaTUYECKHMH,
Unity HEMEJIEHHO MPUCTYNUT K BBIYUCICHUIO UHPOPMALIUK 00 UX OCBE-
IIEHHOCTHU. Yepe3 HECKOJIbKO MTHOBEHUM KapTUHA OCBEIICHHOCTA HEMHO-
ro u3menutcs. Hanbosnee 3aMeTHBIM M3Me- HEHHUEM CTAHET TMOSBJICHHUE Ha
0eoM KyOe CBETOBOTO MATHA, OTOPACHIBAEMOTO 3€JIEHBIM KyOOM.

Pazmvuiunenus o I’lpOuS’BOOleeﬂbHOCWlu

HacTpoiiku 0oCBEIIEHHOCTH, UCIIOJIb3YEMbIE B UTPE, MOTYT CYILECT-
BEHHO BJIMATH HA MPOU3BOJIUTEIIBHOCTH IMOJIb30BATEIBCKOTO YCTPOMCTBA;
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TO €CTh Hapsly C TJIOOAJBHBIM OCBEIICHHEM M KapTaMHu MOSBISIOTCA H
JIpyrue mpoodsieMbl C TPOU3BOIUTEIBHOCTHIO, BBI3BAHHBIE OODBSIBICHHEM
O0OBEKTOB CTATUYECKUMU.

OpmHako NPOM3BOAUTENBHOCTh UTP HE BCEra 3aBUCUT OT TPAPUKH:
BpeMs, Ha KOTOPOE CIIEHAPUHU 3aHUMAIOT IEHTPaJIbHBIM IPOILIECCOP, TOXKE
uMeeT 0OJIbIIIOE 3HAYCHHUE.

lIpogatinep

[Ipodaiinep — 3TO UHCTPYMEHT, 3alIUCHIBAIOIINN TAHHBIE B IIPOLIECCE
BBITIOJTHCHHSI UTPHI.

Oxkno npodaiinepa pazdouto nomojiam. BepxHsisi MOJTOBUHA JETUTCS
Ha HECKOJIbKO TOPH30HTAIBHBIX MaHeNeld — M0 OJHOW IS KaKJIOTO PEeru-
CTpaTopa JaHHBIX U3 MEPEUNCICHHBIX BHIIIIE.

3anyctute mpodaiinep, oTkpbiB MeHI0O Window (OxHO) u BbIOpaB
nyHKT Profiler (Ilpodaiinep).

3anmyCcTuTe Urpy.

CrycTsi HECKOJIBKO MTHOBEHMI OCTAHOBUTE WJIM MPHUOCTAHOBUTE WI-
py.

JInsi pa3HBIX PETUCTPATOPOB OTOOpa)kaeTcs pasHas HUHGPOpMAIIUS.
Ecnmu BeiOpan peructparop CPU Usage (Mcmons3oBaHue mpoiieccopa),
JUTSl HETO BHU3Y 0 YMOJYAaHHUIO OTOOpakaeTcsi Mepapxus BHI30BOB — CITHU-
COK BCEX METOJIOB, BBI3BIBABIIMXCS B KaJp€ U OTCOPTUPOBAHHBIX B MOPSA-
K€ YMEHBIICHUS BPEMEHH, 3aTPaye€HHOTO Ha BBI30B. B crmmcke MOHO
HIENIKaTh Ha TPEYTOJbHUKAX CIIEBA, YTOOBI PACKPHITH Ty WM UHYIO CTPOKY
U YBUJETh MH(POPMAIIMIO O BBI30BaX METOIOB, COOTBETCTBYIOIIUX ATOU
CTpOKE.

Ilonyuenue oannwvix ¢ ycmpovcmea

OnHako B peJakTOpe Urpa MMEET MHYIO MPOU3BOAMTEIBHOCTh, Y€M
Ha ycTpoiicTie. [lepcoHanbHbIe KOMITBIOTEPHI 0OBIYHO OCHAIIIEHBI HAMHOTO
0oJiee OBICTPBIMU IIPOIIECCOpPaMU U 00JIaJat0T OOJBIIUM 00BEMOM OIepa-
TUBHOW NaMATH, YeM MOOMJIbHBIE ycTpoiicTBa. COOTBETCTBEHHO, PE3YJb-
TaThl, MOTy4YeHHBIE B TTpodaiinepe, OyAyT OTIIMYATHCS, U ONTUMU3ALNS Y3-
KHX MECT, HaOJF0aeMbIX TPH BBIITOJTHECHUU WTPHI MO YIIPaBICHUEM pe-
JAKTOpa, MOYKET HE YJIY4YIIUTh MPOU3BOJIUTEIHHOCTh HA YCTPOMCTBE KO-
HEYHOT'O M0JIb30BATETISI.

UtoOsl pemuTh 3Ty mpoliemy, npodaiiep MOKHO HACTPOUTH Ha
cOOp JaHHBIX MPU BBHIMOJHEHUU UTPHI HA yCTpOMCTBE. s 3TOTO BBINOI-
HUTE CIEAYIOIINE IeUCTBUSI.

CobepuTe U YyCTAaHOBUTE UTPY HA CBOE YCTPONUCTBO
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Y6eauteck, 4TO Ballld YCTPOMCTBO U KOMIIBIOTEP HAXOASTCS B OAHOM
cetu Wi-Fi. 3anmycTtute urpy Ha ycTpoiicTBe. 3amycturte npodaitsiep u ot-
kpoite MeH1o Active Profiler (AxTuBHBIN nipodaitnep).

Co3zoanue epaguueckux unmepgeiicos nonvzosamersi 8 Unity

[To cyTu, rpadguyeckuii nosap3oBaTenbckuil naTEpdeiic B Unity mano
4eM OTJIMYAeTCS OT JAPYTUX BUJIMMBIX OOBEKTOB B clieHe. | 'paduyeckuit
uHTepdelic — 3to Mem (mesh), KOHCTpyHUpyeMBbIil JABHMKKOM B IIpoLiecce
BBITIOJTHEHHUSI, C HAJIO)KEHHOW HA HETO TEKCTYPOIl; KPOME TOr0, 3JIEMEHTHI
rpaduueckoro uHtepdeiica coaepkar ClieHapuu, BbI3bIBAEMbIE B OTBET Ha
nepeMenieHue yKa3aressi MBI, COOBITUS OT KJIABUATYPhl U KACaHUS, JJIs
OOHOBJIEHUS U U3MEHEHHUsI 3TOT0 Melna. Meln 0ToOpaxaroTcs ¢ ITOMOIIIIO
KaMephl.

CucteMa rpaduyeckoro mojb3oBarelbckoro uHTepdeiica B Unity
COCTOUT U3 HECKOJIbKUX JIEMEHTOB, B3aUMOJICUCTBYIOIINX APYT C IPYTOM.
OcHoBY rpauuecKoro Mojb30BaTEIbCKOTO MHTEpdeiica COCTaBISIOT He-
CKOJIbKO 00BEKTOB ¢ KoMmoHeHTamMu RectTransform, kotopwie pucyrooT
CBOE COJIEP’KUMOE U OTKJIMKAIOTCS Ha cOObITHS. BCce OHM HaXOasATCSI BHYT-
pu o0bekTa Canvas.

Canvas

Canvas — 3T0 00BEKT, OTBEUAIOIINI 3a OTOOpaKEHUE BCEX IJIEMEH-
TOB TIOJIb30BaTEIbCKOTO MHTEpdeiica Ha skpaHe. OH TaKKe CIYXKHUT €J1-
HBIM ITPOCTPAHCTBOM, B KOTOPOM OTOOpax)aeTcs XOJICT.

O6bexT Canvas MOXKET HCIIOIb30BATHCS B OJJHOM U3 TPEX PEKUMOB —
Screen Space - Overlay (IIpoctpancTtBo skpana — IlepekpsiTue), Screen
Space - Camera (IIpoctpancTBo 3kpana — Kamepa) u World Space (ITpo-
CTPaHCTBO UTPOBOTO MHPA).

RectTransform

Unity — 3TO TpeXMEpHBI UTPOBON JBUKOK, BCE OOBEKTHI KOTOPOTO
o0JaatoT KoMIoHeHToM Transform, ompenenstonuM uxX KOOPAWHATHI,
MOBOPOT M MaciiTad B TpEXMEPHOM MpocTpaHcTBe. OTHAKO MOJIH30BaTEb-
ckuil uatepderic B Unity umeer nBymepHyto npupoay. To ecTs Bce aiie-
MEHTBI TOJIb30BATEIbCKOro HUHTEp(eiica SBISIIOTCS ABYMEPHBIMU MPSIMO-
YTOJIbHUKAMH, XapaKTEPU3YIOUIUMHUCS MECTOIOIOKEHUEM, IIUPUHON U
BBICOTOM.

VYrpaieHue saeMeHTaMU MOJIb30BaTEIbCKOT0 MHTep(deiica ocyie-
CTBIIsIETCS mocpenctBoM KommoHeHTa RectTransform. RectTransform
MPECTaBIISIET COOO0M MPSIMOYTOJIBLHUK, B KOTOPOM OTOOpaKAE€TCs SJIEMEHT
M0JIb30BaTEILCKOTO UHTEp(deiica.
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Dnemenmol ynpasieHusl

JIist Mcronb30BaHMUsSI B CIIEHAX JOCTYITHO HECKOJBKO JJIEMEHTOB
ynpasieHus. OT IPOCTHIX M PaCTIPOCTPAHEHHBIX, KaK, HAPUMEP, KHOMKH
Y TIOJISI BBOJIA, JIO CJIOXKHBIX, TAKMX KaK MMPOKPYUYHNBAEMbBIE MPECTABICHUS.

Cobvimus u Memoo blnyCcKaHus aydeu

Korga nonb3oBaTenb kacaeTcs KHOMKW HA HKpaHe, OH OXKHUIAET, YTO
Ta BBIIIOJIHUT HEKOTOPOE JIEUCTBUE, HA3HAUYCHHOE eil. J{s aToro cucrema
MI0JIB30BaTEILCKOT0 MHTEpdelica T0hKHAa UMETh BOBMOXKHOCTh Y3HATh, Ka-
KON 0OBEKT ObLII MCIIOJIb30BAH.

Cucrema, MoAAEPKUBAOIIAS TAKYI0 BO3MOKHOCTh, Ha3bIBACTCS CHIC-
TeMoil coObITHI. JlelicTBHE CHUCTEMBbI COOBITHII OCHOBAaHO Ha METOJIC BBbI-
MyCKaHus Jy4en (raycasts).

Metoa BbITyCKaHUS JIy4ell MpeaHa3HAueH ISl WCIOJIb30BaHUS B
TPEXMEPHOM IMPOCTPAHCTBE, MOITOMY TaK ke, KaK M BCS OCTaJIbHAs 4acTh
JBU)KKA, CHCTEMa COOBITHI criocoOHa paboTaTh M C JBYMEPHBIMHU, U C
TpexMmepHbIMU HHTepdericamu. Korja npoucxoaut coObiTHE, TaKoe Kak
KacaHWe TMaJbIIeM WM IIEeTYOK MBIIBI0, KaXIbIH HWCTOYHUK JTydeu
(raycaster) B clieHe BbllTycKaeT cBOM Jiyd. CyllleCTBYEeT TpU TUIA UCTOYHH-
KOB, HCITyCKAaIOMIMX Jy4d: TpaduuyecKkue HUCTOUYHMKHU Jy4ded (graphic
raycasters), 1ByMepHble (pusnueckue uctounuku (2D physics raycasters) u
TpexMepHble pu3nueckue NCTouHU- Ku tyueit (3D physics raycasters).

Obpabomka cobbimuti

[Ipu co3manmm CBOETro MOJIb30BATEIHLCKOTO HHTEpdelica yacTo ObIBa-
eT yI00HO MMETh BO3MOXKHOCTh JI00ABISATh HECTAaHIAPTHOE IOBEJICHHUE B
aneMeHThl uHTepdeiica. OOBIYHO MO ITUM IMOHUMAETCA 00paboTKa COObI-
TUW BBOJIa, TAKUX KaK IIETYKU U TIEPETACKUBAHUSI.

UToOsI crieHapHil MOT OTKJIMKATHCS Ha 3TH COOBITHS, KJIACC JOJKEH
yHaCJIeI0BaTh OMNpeJeleHHbIe MHTEP(PEHCH U peann30BaTh UX METOJBI.
Hanpumep, kiacc, Hacnenyromuii uatepdeiic [PointerClickHandler, 06s-
3aH peajnu30BaTh METOJI C CUTHATYPOH:

public void OnPointerClick (PointerEventData event Data).

OTOT METOJ BBI3BIBACTCS, KOTJA CUCTEMa COOBITHI OOHAPYKHUBAET,
YTO TEKYIIUHA yKa3aTeb (YKa3aTellb MBIIN WIH MaJiell, KOCHYBIIUACS JK-
paHa) BBITIOJIHWII «IIETY0K», TO €CTh B Mpejerax u300pakeHus Oblia Ha-
’KaTa U OTIYIIEHA KHOIKA MBIIIN WU OMYIIEH U TOJHST MaJIell.

JIJisi AeMOHCTpallK HUXKE MPUBOJIUTCSA KPaTKOE PYKOBOJACTBO, Kak
00paboTaTh METYOK 10 00BEKTY MOJIb30BaTEILCKOTO HHTEpPeiica.
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B nycToii criene co3zmaiite HOBbIM 00bekT Canvas. Co3jaiiTe HOBBINM
o0bekT Image. /[o6aBbTe B 00BeKT Image HOBBIN clieHapuii Ha C# ¢ ume-
HeMm EventResponder.cs u BBeauTe B paiin ciaemyronui Kom:

using UnityEngine.EventSystems;

public class EventResponder : MonoBehaviour, [PointerClickHan-
dler {

public void OnPointerClick (PointerEventData eventData)

1
Debug.Log("Clicked!");

3anycture urpy. Ilocie memaka mo n300pa’keHUI0 B KOHCOJIH JOJIK-
HO 11oIBUTHCS ¢JIoBO «Clicked!».

Ilepexoovl medrcdy skpanamu

BosbIIIMHCTBO MOJIB30BATENHCKUX UHTEP(PEHCOB B UTpaAX JIEIUTCS Ha
JIBa TUIA: MEHIO U UHTEep(deiic B urpe. MeHro — 310 unTepdeic, ¢ KOTOpbIM
B3aMMO/ICUCTBYET UTPOK, TOTOBSICh HauaTh UIPYy, — TO €CTh BHIOUpPAET Me-
Ty Ha4aJIOM HOBOW UTPHI WU MPOJIOHKEHUEM MPEbIAYIei, HacTpanBa-
€T mapaMeTpbl WIN MPOCMATPUBAET CIMCOK YYACTHUKOB MEPE MPHUCOEIH-
HEHHWEM K MHOTOIOJIb30BaTenbCcKol urpe. MuTepdeiic B urpe HakiaabiBa-
€TCsI CBEPXY HAa UTPOBOM MHP.

Nurepdeiic B urpe 0ObIYHO PEIKO U3MEHSIET CBOIO CTPYKTYPY U yac-
TO CIIYXKHUT JJI1 OTOOpakKeHHUs BaXKHOU MH(OpMAIMU: KOJIUYECTBO CTpPEN B
KOJIYaHE UTPOKA, YPOBEHb 3/I0POBbS U PACCTOSTHUE A0 CIEAYIOLIEH LENH.
MeH10, HanpOTUB, MEHAIOTCSI OUYE€Hb YaCTO; TJIABHOE MEHIO OOBIYHO CHJIBHO
OTJINYAETCS OT IKPaHa C HACTPONKAMU, TIOTOMY YTO K HUM IPEAbSIBIISIOTCS
pasHble TpeOOBaHUSI.

[TockonbKy MOJIB30BATENbCKUM MHTEP(HENC — ITO BCEro JHIIh 00b-
eKT, oToOpaxkaeMbiii kamepoii, B Unity B JeMCTBUTEILHOCTH OTCYTCTBYET
NOHSTUE «IKpPaHa» KaK COBOKYMHOCTH OTOOpakaeMbIX 3JeMEHTOB. EcTb
JUIIb TEKYIIAs KOJUIEKIUS 00beKTOB Ha XoJicte. Ecau Bam moHagoOuTcs
CMEHHUTh OJIMH 3KpPaH Ha JAPYroil, Bbl JOJKHBI OyJl€eT€ WU U3MEHUTH CO-
JEPKUMOE XOJICTa, KOTOPBII OTOOpa)kaeT KaMepa, WU HANPaBUTh KaMepy
Ha YTO-TO JIPYTOE.

[Iprem W3MEHEHUsI COIEPKUMOTO XOJICTAa XOPOUIO MOAXOIUT IS
clly4yaeB, Korjaa TpeOyercs M3MEHUTh OrpaHUYeHHOE MOAMHOXKECTBO 3Jie-
MeHTOB uHTep(eiica. Hampumep, ecnu xkenareabHO OCTaBUTH JI€KOPATHB-
HOe 0(OpMIIEHHE, HO 3aMEHUTh HEKOTOPBIE AIEMEHTHI MOJIb30BATEIBCKOTO
uHTepdeiica, Torma UMeeT CMbICI HE TPOTaTh Kamepy, a Bbl- MOJHUTH He-
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oOxoauMble U3MeHeHus: B xosicte. Ho ecnu TpeOyeTcst mpou3BECTH TOJI-
HYIO 3aMEHY 3JIEMEHTOB UHTep(eiica, U3MEHEHUE HAINlPaBJICHUSI BUSUPOBa-
HUSI KaMepbl MOXKET OKa3aThCs 0os1ee 3PHEKTUBHBIM PEIIICHUEM.

[Ipu 5TOM Ba)XHO MOMHUTbH, YTO JUIsI HE3aBUCUMOT'O M3MEHEHHS I0-
JIO)KEHUSI KaMephl B pexuMe paboThl XoyicTa TpedyeTcsl BHIOpaTh PEKUM
World Space (IlpocTpancTBo UTrpoBOro Mupa); B ABYX APYTHX PEKUMaX —
Screen Space - Overlay (IlpoctpanctBo skpana — Ilepekpsitre), Screen
Space - Camera (IIpoctpancTBo 3kxpana — Kamepa) — mosib30BaTeIbCKUi
uHTepdeic Bceraa HaxoquTCs IPsIMO Mepe] KaMepo.

Pacwupenus pedaxmopa

[Tpu cozmanuu urp B Unity npuxoauTcst paboTarh ¢ OONBIINM KOJH-
YECTBOM UTPOBBIX OOBEKTOB U yIPABIATH BCEMH UX KOMIIOHEHTaMu. MH-
CIEKTOp YK€ M30aBiseT OT MHOXKECTBA XJIOMOT, aBTOMaTHYECKU OTOOpa-
asl BCe TIEPEMEHHBIC B CIICHAPHUAX B BUJC MPOCTHIX B UCIIOJIH30BAHUH TEK-
CTOBBIX MOJIEW BBOJIA, (PJIAXKKOB U CJIOTOB JIJiI cOpoca pecypcoB U 0OBEK-
TOB U3 CIICHBI, TOMOTast HAMHOTO OBICTpee KOHCTPYUPOBATH CIICHBHI.

Ho nHOTrma BO3MOXKHOCTEW WHCIIEKTOPA OKa3hIBAECTCSI HEIOCTATOYHO.
Unity paspabaTeiBajicsi Tak, 4TOObl MaKCHUMaJIbHO YMPOCTUTH CO3/IaHHE
IBYX- U TPEXMEPHBIX OKPY>KEHMM, HO pazpaboTtunku Unity HE B COCTOSHHUH
IpeaABUACTH BCE, YTO MOXKET BaM MOTPEOOBATHCS B UTPaX.

[Tonb30BaTenbCKUe pACHIMPEHUS MO3BOJISIT BaM MOIYYUTh KOHTPOJIb
HaJ CaMUM PEJaKTOPOM. IDTO MOTYT OBITh OYeHb MajieHbKHE BCIIOMOTa-
TeJIbHBIC OKHA, aBTOMATHU3UPYIOIINE TUITMYHBIE 33Ja9d B PEAaKTOPE, WM
JaKe TIOJTHOCTRIO TepeieIaHHbIN HHCTIEKTOP.

CylecTByeT HECKOJIbKO crnoco0oB pacmpenus: Unity. UToObl npu-
CTYNHTH K paboTe ¢ mpuMepamMu B ATOM riaBe, CO3JauM HOBBIM MPOEKT.

Cosznaiite HOBBIN TTPOEKT ¢ HazBaHUeM «Editor Extensionsy.

Korga Unity 3arpy3uTcs, co3iaiiTe HOBYIO MankKy BHYTPH ManKH
Assets.

Co3zoanue ceoezo macmepa

Jlns Hadanma co3paauM CBOM macTtep. Mactep — 3TO caMblil TTPOCTOM
croco0 MoKa3aTh OKHO, B KOTOPOM MOYKHO TOJIYIUTh BBOJI MTOJIH30BATENS U
Ha €ro OCHOBE CO3/1aTh YTO-HUOY/b B ClieHE. TUIMMMYHBIM TPUMEPOM MOKET
CIIy)KUTh CO3/IaHH€ OOBEKTa, 3aBUCSIIETO OT IMApaMeTPOB, BBEIACHHBIX
M10JIb30BATEIIEM.

Jlyumuii cioco6 MoHSTh, YeM MacTepbl MOTYT TOMOYb B MIOBCEIHEB-
HOU TMpakTUKe ucnoib3oBanust Unity, — co3/1aTh OJIUH TaKOM.
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UtoOBI MOTYy4YUTh MOAOOHBIA OOBEKT, TPeOyeTCsl BPYUHYIO CO3/1aTh
00bekT Mesh. OObIYHO Takue OOBEKTHI UMIOPTUPYIOTCSA U3 (paitinoB, Ha-
npuMep, u3 ¢aiina .blend, olHaK0 UX MOXXHO Tak)Xe CO3/1aBaTh MPOTPAMM-
HO.

C nomomipto Mesh MOXHO c031aTh OOBEKT, OTOOPAKAIOIIUN MEII.
JI71s1 5TOTO CHauvaia Hy>KHO CO3/1aTh HOBBIM UTpoBoil 00bekT GameObject, a
3aTeM IMOJKIIOYUTh K HeMy JBa komrnoHeHTa: MeshRenderer u MeshFilter.
[Tocne aToro 06beKT OYAET TOTOB JJIS UC- MOJIb30BAaHUS B CIICHE.

OTH 1Iary JIETKO aBTOMATU3UPOBATh, a 3TO 3HAYMT, YTO JaHHAS MPO-
1eypa MPeKpacHO MOAXOANT JIJIsi MacTepa.

Coznaiite B mamnke Editor HOBbIN creHapuii Ha C# ¢ uMeHeM
Tetrahedron.cs u 100aBb- T€ B HETO CICAYIONTUN KOJI:

using UnityEditor;

public class Tetrahedron : ScriptableWizard {

}

Jlo6aBbTe cienyromuii ko B kiacc Tetrahedron:

using UnityEngine;

using System.Collections;

using System.Collections.Generic;

[Menultem("GameObject/3D Object/Tetrahedron")]

static void ShowWizard() {

ScriptableWizard.DisplayWizard<Tetrahedron>( "Create Tetrahe-
dron", "Create");

b

Bepnutecy B Unity u otkpoiite meHro GameObject (MrpoBoit 00b-
€KT).

JlobaBbre B Kkiacc Tetrahedron criepyromryio mepeMeHHYIO, Ipe-
CTaBJISIOIIYIO pa3Me- Pl TETPadpa:

public Vector3 size = new Vector3(1,1,1);

Bepuurecs B Unity.

Tenepr MacTep MO3BOJISIET BBOJAWUTH JaHHBIC, HO TIOKA HUKAK WX HE
o0pabaThIBaET.

BeseiBasi Meton DisplayWizard, mbl nepenanu emy JIBE€ CTPOKH.
[lepBas — it oTOOpakeHUs B 3aroJI0BKE OKHA, a BTOpas — JJIsi OTOOpaXke-
Hus Ha kHomke Create (Co3nate). Kornma monp3oBaresnp MIEIKHET MO 3TOM
kHomke, Unity Bei3oBeT MeTtoq OnWizardCreate kitacca Mmactepa, cooO1mas
TeM CaMbIM, 4YTO JaHHBIE TOTOBHI K HCIIOJB30BAaHUIO; KOTJa
OnWizardCreate BepHeT yrnpaieHue, Unity 3aKpoeT OKHO.
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Teneps peanuzyem meton OnWizardCreate, KOTOpBIA BBIIIOJIHUT OC-
HOBHYIO 33/1ady mactepa. Vcrnonb3ys mepeMeHHyro Size, OH co31acT 00b-
ekT Mesh u ckoHCTpyHupyeT UrpoBoil 00BEKT, 0OTOOpaXKAIOIIUN ATOT MEML.

Jlo6aBbTe criemyromuii MeTos B kiracc Tetrahedron:

void OnWizardCreate() {

var mesh = new Mesh();

Vector3 p0 = new Vector3(0,0,0);

Vector3 pl = new Vector3(1,0,0);

Vector3 p2 = new Vector3(0.5f,0,Mathf.Sqrt(0.75f));

Vector3 p3 = new Vector3(0.5f,Mathf.Sqrt(0.75f),
Mathf.Sqrt(0.751)/3);

p0.Scale(size);

pl.Scale(size);

p2.Scale(size);

p3.Scale(size);

mesh.vertices = new Vector3[] {p0,pl,p2,p3};

mesh.triangles = new int[] { 0,1,2,

0,2,3,

2,1,3,

0,3,1

s
mesh.RecalculateNormals();

mesh.RecalculateBounds();

var gameObject = new GameObject("Tetrahedron");

var meshFilter = gameObject. AddComponent<MeshFilter>();
meshFilter.mesh = mesh;

var meshRenderer= gameObject. AddComponent<MeshRenderer>();
meshRenderer.material= new Material(Shader.Find("Standard"));

j

Bepnurecs B Unity, 3akpoiiTe 1 BHOBb OTKPOITE OKHO MacTepa.
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4. Onrtumuzanusa urp B Unity
4.1 Ilpuembl pa3padoTKHu CLieHAPUEB

Pa3paboTka crieHapuieB 3aHUMaeT JOBOJIHLHO MHOTO BPEMEHH, ITOITO-
MYy CTOMT IMO3HAKOMUTBLCSI ¢ HEKOTOPHIMHU TI€PEIOBBIMU NPUEMaMU UX CO3-
TTaHUSL.

Kswuposarnue ccviiox na Komnonenmol

Pacnpoctpanennoit ommbOkoi B cueHapusix Unity sBisieTcss 4dpes-
MepHoe ucroiab3oBanue Metoaa GetComponent(). Jliist mpumMepa paccMoT-
pUM CHEAYIONUNA (parMeHT, MPOBEPSIOMINA COCTOSHUE 3I0POBhS (3HAUE-
Hue health) mepcoHaka W BBIMOJHSIONIUNA OTKIIOUEHHE psifa KOMIIOHEH-
TOB, €CJIM 3J0POBbE TajlaeT HUXKe HyJIeBoU OoTMETKHU (0), 4TOOBI MOJATOTO-
BUTHCS K aHUMAIIMH CMEPTH:

void TakeDamage() {

if (GetComponent<HealthComponent>().health <0) {

GetComponent<Rigidbody>().enabled = false;

GetComponent<Collider>().enabled = false;

GetComponent<AlControllerComponent>().enabled = false;

GetComponent<Animator>().SetTrigger("death");

i

[Ipy kaxa0M BBI30BE ATOT METOJ OyJeT 3ampalinBaTh CCBHUIKA Ha
ISTh Pa3HbIX KOMIIOHeHTOB Component. DTO XOpOIIO C TOYKH 3PEHUS TI0-
TpeOJIeHHsI TTaMSITH, HO ATO HE OYEHB JIPYKEIOOHO MO OTHOIIEHHUIO K IICH-
TpaJibHOMY TIporieccopy. M BRITISANT 0COOCHHO MPOOIEeMATHIHBIM, €CITH
3TOT METOJ| BbI3biBaeTcs u3 Meroga Update(). Jlaxke ecnu 3To HE Tak, €ro
BBI30B BCE PAaBHO MOJKET COBIACTH IO BPEMEHH C JPYTHMMH BaAXKHBIMH CO-
OBITHSIMU, TAaKUMH Kak co3fgaHue 3((PeKToB dYacTull, MoJMEHA OO0BEKTa
oovektoM ragdoll wu T. . Takol cTUiIb MpOrpaMMHUpPOBAHUS MOXKET Ha
NIEePBbIN B3TJIS1]] ITOKA3aThCsl 0€300UTHBIM, HO B TIEPCIIEKTUBE CIIOCOOEH BbI-
3BaTh MHOJKECTBO MPOOJIEM M BBITIOJIHEHHUE MAacChl OECIOJIE3HBIX Olepa-
[UN.

KammpoBanue 3TUX CCBIIOK IS TaJIbHEHIIEr0 MCTOJBb30BAHUS TI0-
TpeOyeT OYeHb HEOOJBIIOro 00bheMa. TO €CTh €CM MaMATh HE SBIISECTCS
Ype3BbIYAHO OTPAaHUYCHHBIM PECYpPCOM, HUMEET CMBICI TOJIYyYHUTh BCE
CCBUIKH BO BpeMsl HHUITUATU3AIMN U XPAaHUTh UX, TTOKAa OHU HEOOXOIUMBI:
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private HealthComponent healthComponent; private Rigidbody
_rigidbody;

private Collider _collider;

private AlControllerComponent _aiController; private Animator
_animator;

void Awake() {

_healthComponent = GetComponent<HealthComponent>();

_rigidbody = GetComponent<Rigidbody>();

_collider = GetComponent<Collider>();

_aiController = GetComponent<AIControllerComponent>();

_animator = GetComponent<Animator>();

b

void TakeDamage() {

if (_healthComponent.health < 0) {

_rigidbody.detectCollisions = false;

_collider.enabled = false;

_aiController.enabled = false;

_animator.SetTrigger("death");

i

KommpoBanue cChUTOK HA KOMIOHEHTHI MPEIOTBpAIIaeT UX MHOTO-
KpaTHOE H3BJICYEHHUE, COXPaHAs MPHU ATOM PECYpPCHl LEHTPAIBHOTO MpPO-
1eccopa 3a cueT HeOOIBIIOro IOMOJHUTEIBHOTO UCTIOIB30BAHUS TAMSITH.

Cambiti Oblcmpolti Memoo NOAY4eHUsl CCbLIOK HA KOMNOHEHMbl

CyiecTByeT Heckoibko BapuaHToB Meroja GetComponent(), mo-
ATOMY OJlaropasymMHee BbIOpaTh HanOosee ObICTphIi U3 HUX. FIMeroTcs Tpu
IIEPETPYKECHHBIE BEpCUU MEeTOoA: GetComponent(string),
GetComponent<T>() u GetComponent(typeof(T)). OgHako CKOpoCTh HX
paboOTHI 3aBUCHUT OT HC- MOIb3yeMoi Bepcuu Unity.

B Unity 4 6sicTpee Bcex paboraetr metoq GetComponent(typeof(T)).
JIoKaxeM 3TO ¢ MOMOIIBIO MMPOCTOTO TECTA:

it numTests = 1000000;

TestComponent test;

using (new CustomTimer("GetComponent(string)", numTests)) {

for (var 1= 0; 1 <numTests; ++1) {

test = (TestComponent)GetComponent("TestComponent");

%

using (new CustomTimer("GetComponent<ComponentName>",
numTests)) {
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for (var 1 =0; 1 <numTests; ++1) {

test = GetComponent<TestComponent>();

%

using (new Custom-
Timer("GetComponent(typeof(ComponentName))", numTests)) {

for (var 1= 0; 1 < numTests; ++1) {

test = (TestComponent)GetComponent(typeof( TestComponent));

i}

OTOT TeCT BbI3bIBACT Kaxayr Bepcuto meroga GetComponent()
MUJIIMOH Pa3.

Bepcus GetComponent(string) He AOKHA HMCIOIB30BaThCA HU3-3a
CBOEH MEJUIMTEILHOCTH U COXpPaHEHAa TOJIbKO U3 COOOPaXKEHUM MOTHOTHI.

Kax Buaute, Bepcusi GetComponent<T>() nuiIb HE3HAYUTENHHO ObI-
ctpee, demM  GetComponent(typeof(T)), B TO  Bpems  Kak
GetComponent(string) okazaicsi 1mo4yTu B 30 pa3 MeajieHHEE CBOUX allb-
TepHATUB (MHTEPECHO, UYTO OH CTal Jaxke MemjieHHee, yeM B Unity 4).
MHOTOKpaTHOE TIOBTOPEHHE TECTOB, BEPOSITHO, MPUBEIET K HEKOTOPHIM
KoJeOaHUsIM B pe3yibTaTaxX, HO B JI0OOM ciydae B Bepcun Unity 5 MOXKHO
UCIIOJIB30BaTh JII0OYI0 Bepcuto mMeroaa GetComponent(), OCHOBaHHYIO Ha
THUIIAX, ¥ pe3yJbTaT OyAeT MPUMEPHO OJJUHAKOBBIM.

int numTests = 1000000; Rigidbody test;

using (new CustomTimer("Cached reference", numTests))

{for (var 1= 0; 1 < numTests; ++1) {

test = gameObject.rigidbody;

%

Yoanenue nycmuoix 06vsa6n1enuil 06pamHvIx 8b130608

[Ipu co3manuu HOBOro (paiiia ClieHapus C peaau3anuen
MonoBehaviour B Unity 4 unu 5 penaktop Unity aBTOMaTuuecku co3/acT
3arOTOBKH JIBYX METOJIOB:

// ictionib3yeTcst 111 UHUIMaIn3aluu
void Start () {

}

// BBI3BIBA€TCS OWH pa3 B KaXKJIOM Kajpe
void Update () {

;

JIBmxok Unity ompezensieT MpUCYTCTBUE 3TUX METOJOB Ha 3Tare
WHULMATN3AUU U J00aBIseT UX B CIHMCOK METOJ0B OOpAaTHOTO BHI3OBA.
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Ho ecnu ocTaBUTH TycThIe OOBSBICHHUS B KOJE, 3TO MPUBEAET K TOSBIIC-
HUIO0 HEOOJIBIIINX HAKJIATHBIX PACXO/0B HAa UX BBI30B JIBIKKOM.

Meton Start() BbI3BIBaeTCS TOJBKO OJWH pa3, B MOMEHT CO3/IaHMUSI
UTPOBOTO 00BEKTa, KOTJa MPOU3BOAUTCS 3arpy3ka CICHBbI WM CO3/1aeTCs
HOBBIM UTPOBOM 00BEKT. OJHAKO ATOT METOJ 100aBiIsSeT HEHYXHYIO Ha-
rpy3Ky Tipu Jr000oM Bei3oBe MeTona GameObject. Instantiate(), 4To 0OBIYHO
IIPOUCXOAUT BO BpEeMsI KIIFOUEBBIX COOBITHI, U MOXKET yCYryOUTh U 0€3 To-
T0 CIOKHYIO CHUTYaI{i0, KOTJIa OJHOBPEMEHHO MPOUCXOJIUT MHOTO COOBI-
THUH.

C npyroii croponsl, Metosi Update() BeI3bIBa€TCSl BCSIKUM pas, KOTia
CIIeHa TiepepucoBbIBaeTCs. Ecim crieHa coAep>KUT THICSYU UTPOBBIX O0BHEK-
TOB C KOMIIOHEHTaMH, COJIepKalllMMH Takue mycTbie MeToanl Update(), Ha
ux 00paboTKy OyJeT MOTpauye€HO MHOKECTBO TaKTOB MPOIECCOPHOIO Bpe-
MEHH, YTO OTPUIIATENHHO CKaXXETCs Ha 4acTOTE KaJIPOB.

[TpoBepuM 3TO yTBEpKACHHE C MOMOIILI0 mpocToro Tecta. Co3na-
JTUM TE€CTOBYIO CIICHY C HTPOBBIM OOBEKTOM, UMEIOIITUM KOMIIOHEHTHI JBYX
BUJIOB — coJiepKalue oObaBIeHUs MycThiX MeTo0B Update() u He coep-
Karmue:

public class CallbackTestComponent : MonoBehaviour { void Up-

date () {}

b

public class EmptyTestComponent : MonoBehaviour {

}

Ecnu BKITIOYNTE BCe OOBEKTHI, B KOTOPBIX OTCYTCTBYIOT ITYCThIE Me-
TOJbI, MPOMDWINPOBIINK HE MOKAKET KAKOT0-TMO0 yBEIUUYEHUS NOTpeOie-
HUS TIporieccopa. Bbl cMokeTe 3aMeTUTh HEKOTOphbIe M3MEHEHHUS B IIO-
TpeOJIeHUH TaMSITH W TPOYyr0 akTUBHOCTH VSync (BeptukanbHas cuH-
XpOHHU3AIMs), HO B IIEJIOM KapTUHA OCTAHETCA B Mpe/eaX HOPMBI.

UToOBl HCTIPaBUTH 3Ty MPOOJIEMY, JOCTATOYHO yAAIUTh OOBIABICHUS
nycThIX MeTOJ0B. JIBrkok Unity He 0OHapy HUT UX U HE Oy/JET BbI3bIBATb.
WHorma mouck 0OBSIBICHUH ITyCTHIX METOJIOB B OOJIBIIIOM MIPOEKTE SIBIISICT-
Cs1 IOBOJIBHO CJIOKHOM 3aJja4€id, U PEIINTh €€ BaM MOMOTYT ITPOCTHIE PETy-
JISIPHBIC BBIPAKEHUS.

Crnenytoliee peryiasipHOE BBIPaKCHHE MO3BOJUT HAUTH BCE OOBSBIIC-
Hus mycThix MeTos10B Update() B koze:

void\s*Update\s*N\(\s*?\)\s*2\n*N {\n*\s*?\}

C moMoOIIbI0 3TOr0 PETYJSPHOTO BBIPAXKEHUS MOXHO HaWTH BCE
CTaHJapTHbIE 00BsiBIeHUsT MeToaa Update(), BkiItoUaronue U30bITOUHbBIC
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npoOesibl 1 CUMBOJIBI HOBOM CTPOKH, pa3OpOCaHHbIE MO BCEMY OOBSIBIIE-
HUIO METO/1a.

Komnonenmsi-oounouxu

HenocTtaTok perieHust Ha OCHOBE CTaTUYECKOTO KJacca 3aKII0YaeTcs
B HEOOXOJMMOCTH HAacCJEeJIOBaHUS CaMOr0 HHU3KOYPOBHEBOIO Kilacca —
Object. DT0 03HayYaeT, YTO CTATHMUECKUE KIJIACCHI HE MOTYT HAcJel0BaTh
kjacc MonoBehaviour 1, COOTBETCTBEHHO,  HCHOJb30BaTh €ro0 HHCTPY-
MEHThI, uMeronme otHouieHue k Unity, Bkirouas oOpaOOTKy COOBITHI U
conporpaMmmbl. KpoMe Toro, u3z-3a oTCyTCTBUSI 00BEKTA JiJisi BBIOOpA Tepsi-
€TCsl BO3MOKHOCTb YBUJIETh JIAHHBIE B HHCTIEKTOPE BO BPEMS BBHIIOJTHEHUS.
OpHako 3T MHCTPYMEHTHI OCTYIHBI B II100aIbHBIX KJIaccaxX-OJAMHOYKAX.
TunuyHoe pernieHre 3ToN MpooOJieMbl 3aKJII0YAeTCs B pealu3alliy Kiacca
«KOMIIOHEHTa-OJMHOYKN», TOPOKIAIOIIETO UTPOBOM OOBEKT U MPEAOCTaB-
JISFOIIETO CTaTHYECKUE METOJBI TSI TII00aTbHOTO JOCTYIIA.

Hwuxe npuBeneno onpenenenue kinacca SingletonAsComponent:

public class SingletonAsComponent<T> : MonoBehaviour where T :
SingletonAsComponent<T> {

private static T Instance;

protected static SingletonAsComponent<T> Instance {

get {

if(! Instance) {

T [] managers = GameObject.FindObjectsOfType(typeof(T)) as T[];

if (managers != null) {

if(managers.Length == 1) {

Instance = managers|[0];

return Instance;

} else if (managers.Length > 1) {

Debug.LogError("You have more than one " +

typeof(T).Name + " in the scene. You only need 1, it's a singleton!");

for(int 1 = 0; 1 < managers.Length; ++1) {

T manager = managers[i];

Destroy(manager.gameObject);

i3

GameObject go = new GameObject(typeof(T).Name, typeof(T));

Instance = go.GetComponent<T>();

DontDestroyOnLoad( Instance.gameObject);

jreturn Instance;}

set { Instance = value as T;}}
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;

[TockoyibKy OOBEKT JOJIKEH OBITh TJI00ATBHBIM U MOCTOSIHHBIM, Cpa-
3y TOCJE CO3/IaHUsl UTPOBOr0 OOBEKTa TpeOyeTcsl BbI3BATH (DYHKIIUIO
DontDestroyOnLoad(). Ota cnenuanbHas QyHkius coobmraer Unity, 9To
OOBEKT MOJKEH COXPAHSIThCA MPU CMEHE CIEH, BIUIOTh JO 3aBEPIICHUS
BBITIOJIHEHUS TIpriiokeHus. [Ipu 3arpy3ke HOBOM ClieHbI OOBEKT HE Oyner
YHUYTOXKEH U COXPAHUT BCE CBOU JIaHHBIE.

DTO ompezelieHHe Kiacca MpearnoiaraeT isa MoMeHTa. Bo-nepBbix,
MOCKOJIbKY B OTNPEACIICHUU MOBEICHUS UCTIONB3YIOTCSI 0000IIEHHbIE 1a0-
JIOHBI, ISl CO3/IaHMSI KOHKPETHOrO Kiiacca TpeOyeTcs yHAcleI0BaTh KOH-
KpeTHbIE THUIIBI. BO-BTOPBIX, JOMKEH OBITH OMpPEAENIeH METO]I, MpHCBau-
BaIONIWMN 3HAYEHUE MepeMeHHOW Instance W OCyIIECTBISIIOMNN HE0OXO-
JTUMOE TIPUBEICHUE TUIIOB.

Hanpumep, HIke mokaszaHo, 4To TpeOyeTcs JUisl YCIEIIHOIo Cco3/a-
HUsS HOBOro kiacca MySingletonComponent, Hacieayromero Kiacc
SingletonAsComponent:

public class MySingletonComponent : SingletonAsCompo-
nent<MySingletonComponent> {

public static MySingletonComponent Instance {

get { return ((MySingletonComponent) Instance); }

set { Instance = value; }

i

[IpaBuibHass OYKMCTKA KOMIIOHEHTA-OAMHOYKA MOXKET BBI3bIBATH
CJIO)KHOCTH M3-3a OCOOCHHOCTEW yHMUTOXeHus ciieH B Unity. Metoa
OnDestroy() oObekTa BBI3BIBAETCSI BO BpPEMs BBINOJHEHUS, KOTJA 3TOT
OOBEKT MOJAKEH OBbITh YHHUTOXEH. TOT K€ METOJ| BbI3BIBAETCS BO BpEMS
3aBEpIICHUs] paOOThl MPUIIOKEHHS, PUUEM KaKIbIH KOMIIOHEHT, TIPUCOe-
JUHEHHBIH K KaXJIOMy WIrpoBOMY OOBEKTY, HMEET CBOM METOA
OnDestroy(), Be3biBaembiii Unity. Kpome Toro, npuiokeHue 3apepiiaercs
IIPU BBIXOJI€ U3 PEKUMa BOCIPOU3BEICHUS U BO3BpaTa B PEXKUM PEaKTH-
poBanus. [lpyu 3TOM yHUYTOXXEHUE OOBEKTOB MPOUCXOAUT B CIydailHOM
MOPSIJIKE U HE TapaHTUPYETCS, YTO KOMIIOHEHT-OJMHOYKA OYyJIeT YHUUYTO-
KEH B MOCJICIHIOI0 04YePEib.

Bo3MoXHOCTh 0O0palieHusi HEKOTOPHIX OOBEKTOB K KOMIIOHEHTY-
OJIMHOYKE TPH YHUUYTOKCHUH OOBSICHAETCS TE€M, YTO TaKHME€ KOMIIOHEHTHI
4acTo peanu3yroT mabnon «Habmionarenby», Mo3BoJissl APYyruM O00BEKTaM
MOJIMKUCHIBATHCS/OTIUCHIBATHCS C €r0 MOMOIIBIO Ha OINpeJesieHHbIe 3aa-
HUs, T0J00HO TOMYy Kak B Unity NpUMEHSIOTCSI METOIbI OOPaTHOTO BBI3O-
Ba, HO B MEHEE aBTOMATU3UPOBAHHON MaHEpE.
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Jlnst penienust 3Toil mpoOIeMbl HY>)KHO BHECTU TpU U3MEHeHHus. Bo-
NEPBBIX, JO0ABUTH JOMOJHUTEIBHBIN (PJIar B KOMIIOHEHT-OAMHOYKY IS
MIPOBEPKH €r0 COCTOSHUS U BHIKIIFOYCHUS B COOTBETCTBYIOIINE MOMEHTHI, K
KOTOPBIM OTHOCSITCS MOMEHT CAMOYHUYTOXKEHUS KOMITIOHEHTA, a TaKXkKe 3a-
BepiieHue pabotsl npuiokeHus (OnApplicationQuit() — emre oauH moJie3-
HBII MeTOJ] 00paTHOro BbI3OBa JUIs HacleaHukoB MonoBehaviour, koto-
pBIit OyZEeT BBI3BaH B 3TOT MOMEHT):

private bool _alive = true;

void OnDestroy() { alive = false; }

void OnApplicationQuit() { alive = false; }

Bo-BTOphIX, HEOOXOIMMO peaIn30BaTh MPOBEPKY TEKYIIErO COCTOSA-
HUSI KOMIIOHEHTA JIJIs1 BHEITHUX OOBEKTOB:

public static bool IsAlive {

get {

if ( Instance == null) return false;

return Instance. alive;

I3

N nakonert, J11000i1 00bEKT, KOTOPBIN MBITAETCSI OOPATUTHCA K KOM-
MOHEHTY-OAMHOUYKEe W3 MeTona OnDestroy(), HoJKeH mepen BBI30BOM
Instance TpPOBEPUTH COCTOSHME KOMIIOHEHTAa C TOMOIIBIO CBOMCTBA
IsAlive. Hanpumep:

public class SomeComponent : MonoBehaviour {

void OnDestroy() {

if (MySingletonComponent.IsAlive) {

MySingletonComponent.Instance.SomeMethod();

P

DTO TapaHTHUPYET, YTO HUKTO HE TMOMBITAETCS MOJIYYUTh JIOCTYN K
Instance Bo Bpemsi yHuuTOXeHUs1. OHAKO €CiiM B JajgbHEnIeM OyieT pe-
IIEHO MCMOJIb30BaTh Cpa3y HECKOJbKO TAaKUX YMPABIAIONIMX KJIACCOB WIH
pa3zeauTh UX MOBEACHUE IJIs1 yA00CTBA, MPUAETCS U3BMEHUTh Maccy Koja.

NmeroTcst Takke Apyrue ajlbTepHATHBBI, HAIPUMEDP HCIIOIb30BAHHE
BCTpOEHHOTO MocTa Unity MeXIy KOJOM ClieHapusi U uHTepdeiicom uH-
CIIEKTOpA.

OmKnoyenue HeucnonIb3yemvlx CYeHapues u 06veKmos

CueHbl ObIBalOT OYEHb 3arpy’KEHHBIMH, OCOOCHHO KOTJla CO3AAr0TCs
00JBILINE OTKPBITHIE MUPBIL. YeM 0oiibllie 0OBEKTOB BBI3bIBAET KOJ B METO-
ne Update(), Tem Xyke MacimrabupoBaHue W MeIJICHHEE padoTaeT urpa.
OpHako MHOTHME OOBEKTHI 00pa0aTHIBAIOTCS BIYCTYIO, MOCKOJIBKY HAaxo-
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JITCS BHE TIOJISL 3PEHUS MTPOKA WUIM TIPOCTO CIUIIKOM gaiieko. OTka3 oT
00pabOTKHN TaKUX OOBEKTOB HEBO3MOXKEH B OOJBIIUX TPAIOCTPOUTEIHHBIX
CUMYJISITOpaX, TJe IMOCTOSHHO JOJKHO BBITOIHATHCS MOJHOE MOJSIUPO-
BaHME, HO B UTPax OT MEPBOTO JIUIIA WM TOHKAX, TJIe UTPOK IepeMeIaeTcs
10 IOCTAaTOYHO OOJIBIIION 00JaCTH, OTKIIFOUEHHE HEBUINMBIX OOBEKTOB HE
OKaXET 3aMETHOT'O BIIMSIHUS Ha TIPOIIECC UTPHI.

Omkniouenue HeBUOUMBIX 00bEKNO8

WNHorma HeoOX0oauMO OTKIIFOYaTh KOMIIOHEHTHI MJIM UTPOBBIE OOBEK-
ThI, KOT/1a OHM He BUIHBI. Unity MeeT BCTPOCHHBIE MEXaHU3MbI OTKJIIOUe-
HUsI 0O0BEKTOB, KOTOPbIe HE BUAHBI Ha KaMepe, U 0OBEKTOB, CKPBITHIX 32
IpyruMu 00bEeKTaMH, HO 3TH MEXaHU3Mbl HE BO3JEHCTBYIOT Ha HEOTOOpa-
’KaeMbIe KOMITOHEHTBI, TAKHE KaK CIICHAPUH MCKYCCTBEHHOTO WHTEJUICKTA.
Wx moBeaeHne HEOOXOIMMO KOHTPOJIMPOBATH BPYIHYIO.

DTy mpobieMy JETKO PEIIUTh C TTOMOIIBI0 METO0B 00PAaTHOTO BBI30
Ba OnBecameVisible() u OnBecamelnvisible() kmacca MonoBehaviour,
KOTOPBIE BBI3BIBAIOTCS, KOT/Ia OOBEKT CTAHOBUTCS BUANMBIM HJIA HEBUIH-
MBIM JIsI BCeX Kamep B ciieHe. Kpome Toro, B ClieHe ¢ HECKOJIBKUMH KaMe-
paMH METOJIbI BBI3BIBAIOTCS, TOJBKO KOTJIa OOBEKT CTAHOBUTCS BUIUMBIM
JUTst TI000¥ OJTHOM KaMephbl U HEBUIUMBIM JIJISl BCEX Kamep. DTO O3HAYaeT,
9YTO METOBI OyAyT BBI3BIBATHCS UMEHHO B HY)>KHBIC MOMCHTEI.

JIJ1st BKITFOUCHUS U OTKJIFOUEHHUS OTACIBHBIX KOMIIOHEHTOB IO COOBI-
THSM U3MEHEHHs BUIUMOCTH MOYKHO HCITOJIH30BATh CIICTYIOITUE METO/IBI:

void OnBecameVisible()

{ enabled = true; }

void OnBecamelnvisible()

{ enabled = false; }

A BKIIIOUEHHE WJIM OTKIFOUEHHE BCETO UTPOBOIO0 00BEKTa, K KOTOPO-
MY TIOJIKJTFOYCH KOMITOHEHT, MOYKHO PeaJIn30BaTh TaK:

void OnBecameVisible()

{ gameObject.SetActive(true); }

void OnBecamelnvisible()

{ gameObject.SetActive(false); }

Omxntouenue omoaieHnvix 00beKmos

B nmpyrux cutyanmsax kejaaTeNbHO OTKIIOYAaTh KOMITOHCHTHI WUIH WT-
POBBIC OOBEKTHI, OKA3aBIIHECS JTOCTATOYHO JAJIEKO OT MTPOKA M TIOTOMY
€/Ba 3aMEeTHBI. XOPOIINMH KaHIUIaTaMHU JIJIsi OTKIFOUYCHHS B TaKUX CITyda-
X SIBIIAFOTCS OJIy»KIArolIie CO3JaHWsS C HMCKYCCTBEHHBIM HHTEJUICKTOM,
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KOTOpBIE JTOJDKHBI OBITh BUIWMBIMU Ha OOJIBIIIOM PACCTOSTHWH, HO, HAaXO-
JSICh TaM, OHU HUYETO He JOJKHBI JIeTIaTh.

Hwxke mpuBoguTcst mpocTasi commporpaMmma, KoTtopask IepruOInIeCKH
MIPOBEPSIET PACCTOSHUE JI0 1I€TIEBOT0 0OBEKTA U OTKIIOYAET ceOsl, €CIu OH
HAXOJIUTCS CIUIIKOM JAIeKO:

[SerializeField] GameObject target;

[SerializeField] float maxDistance;

[SerializeField] int coroutineFrequency;

void Start() {

StartCoroutine(Disable AtADistance());

b

[Enumerator DisableAtADistance() {

while(true) {

float distSqrd = (Transform.position - _target.transform.position).
sqrMagnitude;

if (distSqrd < maxDistance * maxDistance) {

enabled = true;

} else {

enabled = false;}

for (int 1 = 0; 1 < _coroutineFrequency; ++1) { yield return new Wait-
ForEndOfFrame();

F3

Hy>HO npucBOUTH B MHCHEKTOpE MOJIIO _target 0OBEKT UIpoKa, 3a-
JaTh MaKCUMaJIbHOE pacCTOsHUE B TTosie _maxDistance U U3MEHUTh 9acTo-
Ty BBI30Ba CONPOTPaMMBI C TOMOIIBI0 CBOWcTBa _coroutineFrequency.
routineFreque ynanurcsi oT 0o0beKTa B CBOMCTBE _target mayibliie 4em Ha
paccrosiune _maxDistance, o Oyner otkiodeH. OH OyJIeT CHOBa BKIIIO-
YeH TpU MPUOIMKEHUU HA PACCTOSHHUE MEHBIIIE TTOPOTOBOTO.

Memoo Update, conpoepammsr u memoo InvokeRepeating

Meton Update BhI3BIBa€TCS B KaXKJIOM KaJpe, HO MHOT/Ia HEyMEbIe
MONBITKH JOOUTHCA YMEHBIIIEHUSI 4acTOThl BbI30BOB MeTona Update mpu-
BOJISIT K 00JIe€ 4aCTOMY BBI30BY MyCTOTO METO/IA!

void Update() {

_timer += Time.deltaTime;

if (_timer > _aiUpdateFrequency) { ProcessAl();

_timer -= _aiUpdateFrequency;

i}
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Takoe ompexnenenne 3Tol (GyHKIMH TPUBOAUT K BBI3OBY ITyCTOM
(GyHKIMM MIPAKTHYECKU B KaxaoM kajape. Ha camoMm zaene Bce ropasno xy-
e, IOTOMY YTO BBINOJHAETCS MPOBEPKA JOTMUECKOTO 3HAYEHUs, KOTOpas
MOYTH BCET/1a Bo3BpalaeT false.

DTO HATMAIHBIN TpuMep QYHKIIMH, KOTOPYIO HY>KHO ITpeo0pa3oBaTh
B COINpOrpaMMy, 4TOOBI BOCHOJIB30BaThCS BO3MOXKHOCTBIO 3a/I€PKUBATH
BBI3OBBI:

void Start() {

StartCoroutine(UpdateAl());

}

[Enumerator UpdateAl() { while (true) {

yield return new WaitForSeconds( aiUpdateFrequency); Proces-
sAI();

i

OnHako 3TOT MOAXOJ UMEET CBOM HepocTaTku. C OJIHOW CTOPOHBI,
comporpaMMa BHOCHUT JIOTIOJTHUTENIbHBIE HAKJIAIHbIE PAcXOJbl B CPABHEHUU
C BBI30BOM OOBIYHOM (PYHKIIMH, a TaK- K€ UCHOJIB3YET Kydy JIJIsi COXpaHe-
HUS CBOETO TEKYIIEr0 COCTOSIHUS JI0 CIIEIYIOIIee BhI30Ba. BO-BTOPHIX, MO-
CJIe MHUIIMATIU3AlMK BBITIOJIHEHHE COMPOTPaMMbl HE 3aBHCHUT OT METOJa
Update() urpoBoro o0bekTa u OyJeT BbI3BIBATHCS HE3aBUCUMO OT TOTO, aK-
THUBEH OOBEKT UJU HET.

OnHako B OMNpeNeNeHHBIX CHUTYalHUsX MPEUMYIIECTBA OTCYTCTBHUS
BBI30BOB B OOJIBIIIMHCTBE KAJPOB MEPEBEIINBAIOT JOMOJHUTEIIHHBIE 3aTpa-
ThI Ha BBI30B B KaXJI0M Kajpe. Ha camom jene, korna B oneparopax yield
HE BBIMOJHSETCSI HUYETO CIJIOXKHOI0, 4acTO HCMOJBb3YIOT 0oJiee MPOCTOM
BApUAHT 3TOTO MOJX0/1a, OCHOBaHHKIN Ha QyHKIMU InvokeRepeating(), ko-
TOpasi UMEET MEHBIITNE HAKJIATHbIE PACXObIL:

void Start() {

InvokeRepeating(""ProcessAl", 0f, aiUpdateFrequency);

}

O6patute BHUMaHue, uyTo ¢yHKIuUs InvokeRepeating Takxke He 3a-
BucuT oT MeTojaa Update() urpoBoro o0bekTa u OyJ1eT Opo10KaTh BHI3bI-
BaThCS, JaKE KOI/a 0OBEKT OTKIIOYEH. He3aBucuMo OT BBIOpAaHHOIO MO/I-
X0Jla CYHIECTBYET JOTOJHUTEIbHBIN PUCK BBI30BA CIUIIKOM OOJBIIOTO KO-
JMYEeCTBA METOJOB B OJTHOM M TOM ke Kazape. [IpencraBere cebe ThICSUH
O00OBEKTOB, KOTOPHIE OJHOBPEMEHHO WHUIIMATU3UPYIOTCA MPU UHUIHATH-
3anmu cueHbl. Kaxaeiii pas, mo ucredennn _aiUpdateFrequency cexkyHz,
OHHM BCe BMecTe OyIyT 3amyckaTh MeToa ProcessAl() B ogHOM U TOM ke
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KaJIpe, YTO BBI30BET OIPOMHBIN BCIJIECK MOTPEOICHUS IIEHTPAILHOTO MPO-
eccopa.

Ota npobiaeMa UMEET CIAEAYIOINE BO3MOXKHbBIE PEIICHUS

— BBINOJIHATH 3aJ€PKKY Ha CIIyYalHbIM MHTEPBAJI BPEMEHH MIPU KaX-
JIOM cpa0aThIBAaHUU TaliMepa WJIU 3aIyCKe COMPOTPaMMBbI;

— pacnpeaennuTh HHUIMAIU3AUI0 CONPOrpaMM IO KaJpam;

— JIeJIETUPOBATh OTBETCTBEHHOCTH 32 BHI30B OOHOBJICHUI HEKOTOPO-
MY YIPaBJISIIONIEMY KJIACCY, KOTOPBIM OrpaHUYUT KOJIMYECTBO BHI30BOB B
KaKJIOM KaJIpe.

YMEHBIIMB KOJIMYECTBO M3IUIIHUX ompejaeneHui meroga Update c
MOMOIIBIO MPOCTON CONPOrpaMMbl, MOKHO JIMKBUIMPOBATh MAcCy HEHYX-
HBIX HaKJIQJHBIX PACXOJ0B, MOITOMY TaKOe€ MpeoOpa3oBaHUE CIIETYET BbI-
MOJIHATH BCErJa, KOT/Ia 3TO BO3MOXXHO. MOXHO TaKXe MEepeCMOTPETh pe-
[IEHUE OPUTHUHAIBHOU MPOOJIEMBI, UTOOBI TPEAOTBPATUTH OJHOBPEMEHHOE
MOSIBJICHUE MacChl COOBITHH.

Jpyroil moaxo K ONTUMHU3AIMU OOHOBJIEHUN — OTKa3 OT MCIOIb30-
Banus metona Update(), TouHee BBI3BIBATh €0, HO TOJBKO OJWH pa3. Ilpu
BbI30Be MeTojsla Update() mpoucxoauT nepeaaya yrnpaBiIeHUsT MEX]y HU3-
KOYPOBHEBOU peanu3aiieil ITpoBOro 00bEeKTa M €ro YNpaBlIsIeMbIM Mpe-
CTaBJICHUEM, YTO SIBJISIETCS 3aTPATHOM 3aJaUCH.

To ecTh HakJIaJHBIE PACXOJbI MOKHO YMEHBIIUTh, OTPAHUYNB KOJIH-
YECTBO MEPENAY YIPABICHUS MEXKIY YIPABISIEMbIM U HEYIIPABISIEMBIM KO-
namu. Crenatrb 3TO MOXKHO C MOMOIIBIO BE3/IECYIErO KJacca, BhI3bIBAIO-
IIEro MOJb30BaTEIbCKHUE METO/IbI OOHOBJICHUSI BO BCEX IMOJIL30BATEIBLCKUX
koMmrnoHeHTax. Ha camom nene mHorue Unity-pa3paOOTUuUKy HCHIONIB3YIOT
ATOT MOJXOJl B CBOMX MPOEKTaX M3HAYAJIBHO, TOCKOJIBKY OH IMO3BOJISIET UM
MOJIHOCTHIO KOHTPOJIUPOBATH OOHOBJICHUSI B CUCTEME, BKIIIOYAsl TAKUE MO-
MEHTBI, KaK Iay3bl MPU BBIBOJE BCIUIBIBAIOIIUX MEHIO U MPHUOCTAHOBKHU
IpU MaHUMYJISITUN S eKTaMu.

Bce 00bexThl, momjiekaline HWHTETrpupanuu ¢ TaKOW CHUCTEMOW,
JOJDKHBI UMETh OOIIYI0 TOYKY BXOJa. ITOr0 MOYKHO JOCTHUYh C MOMOIIBIO
uHTepdericHoro Kiacca.

B nanHoM ciydae 10CTaTOYHO peaan3oBaTh Cleayromuil nuaTepdeiic,
KOTOPBIN TPeOyeT OMpeIeTUTh EUHCTBEHHBIA METO/;

public interface [Updateable {

void OnUpdate(float dt);

h

Hanee onpeaenum kiacc MonoBehaviour, peanu3yroomniuii 3TOT HH-
Tepdeiic:
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public class UpdateableMonoBehaviour : MonoBehaviour, [Update-
able

{
public virtual void OnUpdate(float dt) {}

b

Ob6parute BHMMaHue, yTo Metoj noiyuun umsi OnUpdate(), a He
Update().

Tak MBI COXpaHUIU CMBICIT OPUTHHAIBHOW HJIEH B MOJIH30BaTEIbCKOM
BepCcUU U n30exanu KOHGIUKTa UMEH CO CTaHIapTHBIM MeToioM Update().

Metoa OnUpdate() B kitacce UpdateableMonoBehaviour u3Binekaet
Tekytiee BpeMs (dt), 9ToObl M30aBUTH HAC OT MACChl HEHYKHBIX BBI30BOB
merona Time.deltaTime. Kpome Toro, gyHkims ormeueHa cnenudukaTo-
poMm virtual, 4TOOBI €€ MOXXHO OBLJIO TEePEONpPECIUTh, B MPOU3BOIHBIX
knaccax. Kak m3BectHo, Unity aBTOMAaTHYeCKU OMpEEiseT NPUCYTCTBHUE
MeTo10B ¢ umeHeM Update() u BbI3BIBAET UX, a TaK KaK MOJIb30BATEIHCKHUE
METOJbl OOHOBIICHHSI UMEIOT APYroe MMs, HEOOXOIUMO peai30BaTh He-
KUl Be3ne- cyumui kinacc «Gamelogicy, KOTOpbId OyJeT BBI3BIBATH 3TH
METO/IBI.

[Ipy MHULIMANM3AIUU TaKUX KOMIIOHEHTOB HEOOXOIMMO COO0OIIaTh
o0bekTy Gamelogic 00 UX CO3JaHMM W YHUYTOXKEHUH, YTOOBI OH 3HAJ,
KOT'/Ia HY’KHO WJIM HE HYHO BbI3bIBaTh hyHkIMo OnUpdate().

B crnenyromem npumepe cuutaercs, uto kinacc Gamelogic siBnsercs
KOMITOHEHTOM-OJITMHOYKON, © UMEET CTaTHIYeCKHe QYyHKIMH TSI TTOATTHCKA
¥ OTKa3a OT MOAMKICKU

Hanbonee mnomxomsmmMmu isi TOAKITIOYEHUS OO0BEKTa Kiacca
MonoBehaviours k cucteme sBisitoTcst MeToibl Start() u OnDestroy():

void Start() {

GameLogic.Instance.RegisterUpdateableObject(this);

}

void OnDestroy() {
GameLogic.Instance.DeregisterUpdateableObject(this);

)

Bribop merona Start() oObsiCHSIETCS TPOCTO: K MOMEHTY €r0 BhI30Ba
JUTSI BCEX IPYTUX KOMIIOHEHTOB yKe OyyT BhI3BaHbI UX MeTOIbI Awake().

OO6parute BHMMaHHUE, yTO MeToA Start() ornpezeneH B 6a30BOM Kiac-
ce MonoBehaviour, nostomy, ecnu omnpenenuts Merox Start() B mpous-
BOJHOM KJiacce, OH (DAKTUYECKH MEPEOIPEAETIUT METO T 0a30BOr0 Kilacca
Unity Oyzer ucnonb30BaTh METOJI MIPOU3BOJHOTO Kiacca. [loaTomy mpen-
IIOYTUTEINIbHEE peain30BaTh BUPTyaabHbI MeToA Initialize(), yToObI mpo-

241



W3BOJIHBIE KJIACCHI MOTJIM TEPEOIPEACIIUTD €0 I HACTPOUKN WHUITHAITH-
3aruu 0e3 BMEIIATeNbCTBa B ACHCTBUS 0a30BOTO Kjlacca, TaKUEe Kak yBe-
nomiieHre oobexkta GamelLogic 0 cyniecTBOBaHUM KOMIIOHEHTA.

N nakownern, peanuzyem kinacc GamelLogic. Ero peanuzaius Bo MHO-
roM TMOAO0OHA peanu3alid KOMIOHEHTA-OJWHOYKH, HE3aBUCHUMO OT WHC-
nosib30BaHus MessagingSystem B HeM. B mmo6om ciyuae, o0BeKT Kiiacca
UpdateableMonoBehaviour gomxeHn opopMUTh MOAMUCKY UM OTKA3aThCs
ot Hee, kak 00bekT [UpdateableObject, a kiacc Gamelogic n0obKeH Hc-
nosib3oBaTh cBoil metoa Update() miis o0xona Bcex 3aperucTpUPOBAHHBIX
00BEKTOB U BbI30Ba ux Meto10B OnUpdate().

Onpenenenne kaacca s cucrembl GamelLogic:

public class GameLogic : SingletonAsComponent<GameLogic> {
public static GameLogic Instance {

get { return ((GameLogic) Instance); }

set { Instance = value; }

b

List<IUpdateableObject> updateableObjects =

new List<IUpdateableObject>();

public void RegisterUpdateableObject(IUpdateableObject obj) {

if (!_Instance. updateableObjects.Contains(obj)) {

_Instance. updateableObjects.Add(obj);

%

public void DeregisterUpdateableObject(IUpdateableObject obj) {

if (_Instance. updateableObjects.Contains(obj)) {

_Instance. updateableObjects.Remove(obyj);

iy

void Update() {

float dt = Time.deltaTime;

for(int1=0; 1 < Instance. updateableObjects.Count; ++1) {

_Instance. updateableObjects[1].OnUpdate(dt);

Py

Ecnu Bce mosb3oBarenbckue kiaccel MonoBehaviours OyayT Hacie-
noBath kjacc UpdateableMonoBehaviour, mbi ¢daktuyecku 3ameHum N
Bb130BOB (yHKIMu Update() emuHCTBEHHBIM BbI30BOM MeTona Update() u
N BbI30BaMHU BUPTYaJIbHBIX (QYHKIMH. DTO MPEAOTBPATUT 3aMETHOE CHU-
KEHUE TPOU3BOJAUTEIHLHOCTH, TOCKOJBKY IOJABIISIONIee OOJBITHHCTBO
oreparuii OOHOBJICHUS OYJIET BHITIONHATHCS BHYTPH YIPABIIEMOTO KoJa 1
nepeaada ynpaBiaeHUsT MEXAY YIPaBIsSseMbIM W HEYMPAaBISIEMbIM KOJIaMH
OyIeT OCYIIECTBIATHCS PEKe.
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Ycrkopenue nposepku omcymcmeus cColiku Ha uepogoti 00beKkm

OxkaspIBaeTcs, 4YTO CpaBHEHUE CChUIKM HAa 00beKT Unity co 3HaUeHU-
em null BbI3BIBaET mepenady yMHpaBJICHUS MEXIY YIpaBIsIeMbIM U He-
YOPABISIEMBIM KOJIOM, YTO OKHMJIa€MO MPUBHOCHUT HEXeJaTebHbIE 3aTpa-
THI:

if (gameObject != null) {

// nenaem 4To-To ¢ 0OBEKTOM UTPhI

b

CymmecTByeT mpocTasi albTepHATHBA, TMO3BOJISIFOIIAS BBITTOJHUTH TY
K€ TIPOBEPKY, HO TIOYTH B JiBa pasza ObICTpee:

if (!System.Object.ReferenceEquals(gameObject, null)) {

// nenaeM 4To-TO C OOBEKTOM UTPBI

;

DTO OTHOCHUTCS M K UTPOBBIM O0BEKTaM, U K KOMITIOHEHTaM, U K JIpy-
ruM oObekTaM Unity, UMEIOLIUM YHpPaBJIsieMOE M HEYIpaBIsIEMOE IPEI-
ctaBieHus. OgHAKO 2JIEMEHTapHOE TECTUPOBAHHUE MOKAa3bIBAaeT, 4TO 00a
crioco0a BBITIOTHSIOTCS JIMIIIb HECKOJIBKO HAHOCEKYH/ Ha mporieccope Intel
Core 15 3570K.

4.2 IlakeTHast 00padoTKa. Ay110 U BU/I€0

Ipeumywecmesa naxkemmuou oopabomxu

B 3D-rpaduke u urpax noHsiTue MakeTHOM 0OpabOTKHU MPEICTABIISIET
coOoii BechbMa OOILIMIA TEPMHH, OMMUCHIBAIONIMN MPOIECC TPYNIUPOBKU
OOJBITIOTO KOJWYECTBA HEMOCTOSTHHBIX YaCTeW JAHHBIX M WX COBMECTHOU
00paboTKHU KakK €IuHOTO O0JbIIoro 010Ka MaHHbIX. Llenbio 3Toro mpoiec-
ca SIBJISIETCA COKpalleHHWe BPEMEHM BBIYMCIICHUHM, YacTO C MOMOIIBIO TMa-
pamienbHOM 00paOOTKU, WM YMEHBIIIEHHE HaKJIaAHBIX PacxoJl0B, KOrja
IeJIbIe MMAKeThl PacCMaTPHUBAIOTCS KaK OTIEIbHBIE JJIEMEHTHL. B HekoTo-
pPBIX CIIydasx IMakeTHas oOpaboTKa MPUMEHSETCS K MeIlaM, MHOXKECTBaM
BepInH, rpaneit, UV-koopauHaTtaMm u T. 1., HICTIOJIb3yEeMbIM JIJISI TIPEICTaB-
JICHUSI TPEXMEPHOTro 00bekTa. OHAKO TOT K€ TEPMHUH OTHOCHTCS W K TIa-
KETHOU 00paboTke aynnodaiisioB, CIIpalTOB, TEKCTYP U APYTUX OOIBIINX
Ha0OPOB JaHHBIX.

[ToaTOoMy, 4TOOBI M30€KaTh MyTaHUIBl MPU YIIOMHUHAHUM MAKETHOM
o0pabotku B Unity, moj Hell TOHUMAIOTCS J1Ba TJIAaBHBIX MEXaHU3Ma o0pa-
00TKHU (paiiyioB Meliel: cTaTuueckas M JMHAMHUUYECKasl TakeTHass o0padoT-
ka. [lakeTHas 0OpabOTKa MO3BOJIAET MOBBICUTH MPOU3BOJAUTEIBHOCTD IPU-
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JIOKEHUs, HO TOJBKO KOT/Ia OHA HMCIOJb3yeTcs pa3ymHo. Ee ucnonb3oBa-
HUE CBSI3aHO C MAacCOM HIOAHCOB M 3aITyTaHHBIX YCIIOBHM, KOTOPBIE BaXKHBI
JUIS yITydIIeHus: MPOU3BOAUTENbHOCTH. Ha caMoM niesie B HEKOTOPBIX CITy-
yasx MakeTHas oOpaboTKa MOXKET JaKe yXYAIIAaTh MPOU3BOIUTEIHLHOCTD,
€CJIM UCIIONB3YEeTCs i1 00paboTKu HAOOPOB JAaHHBIX, HEMPUTOAHBIX IS
MaKeTUPOBAHMSL.

Cucrembl nakeTHo 00paboTku B Unity gakTuuecku SIBIASIOTCS yep-
HBIMHU SIIIAKaMH, O BHYTPEHHEH CTPYKType KOTOpbIX KommaHus Unity
Technologies He packpbiBaeT noapoOHOI TexHuueckor uHdopmaiuu. Ho,
OCHOBBIBAsICh HAa TOBEACHHUM, pe3yjbTaTax MpOGUINPOBAHUS U TEpPEUHE
TpeOOBaHUI K YCIOBHUSIM UCIIOJIH30BaHUSI, MOKHO MHOTOTO TOOUTHCSI.

Mamepuanel u weudepwvi

[eiinepsl — 3TO KOPOTKHE MPOTPaMMBbI, KOTOPbIE ONPEIEISIOT, Kak
rpaduueckuii mporeccop AOHKEH 0TOOpa)xaTh BXOIHBIE JaHHBIE, OIHUCHI-
Baromue BepuinHbl U nukcenu. lleiaepsl camu no cebe He 001ana0T He-
00XOJUMBIMH CBEJICHUSMHU O COCTOSTHUH, YTOOBI ClIeJaTh YTO-TO IIEHHOE.

BaxHoll 00s13aHHOCTBIO cUCTeMBbl MartepuasioB B Unity sBisercs
peJ0CTaBlICeHUE ATON MHGOpPMAIUK TIeiaepaM. DTO 3HAUUT, YTO IIEHIED
MOJKET HCIIOJIb30BAThCS ISl OTOOpaxeHUs] 00bEKTa TOIBKO BMECTE C Ma-
TepuanoM. Jlaxke BHOBb MMIOPTUPOBAHHBIM MeEIlIaM, BBOJUMBIM B CIIEHY
0e3 Ha3HaYeHHBIX MaTepUajoB, aBTOMAaTUYECKU MPUCBAUBAETCS MaTepHall
0 YMOJYaHUIO, KOTOPBIM mpuaaer uM 0a3oBblid IudQy3HbIN menaep u
O€eJbIN IBET.

OTHU JBE CHUCTEMBbl OXBATHIBAIOT OOJBUIMHCTBO MEPEMEHHBIX COCTOS-
HUSl BU3yanu3anuu. To ecTh €ClIu CBECTH K MUHUMYMY KOJHUYECTBO MaTe-
pHAJIOB, WCIOJB3yeMBIX [JI1 BHU3yaJIM3alldd CIICHBI, aBTOMATHYECKHU
YMEHBIIUTCSA KOJIWYECTBO HEOOXOIUMBIX U3MEHEHHUM COCTOSHUSI BU3Yallu-
3allMM U, COOTBETCTBEHHO, KOJMYECTBO BPEMEHHM, 3aTPayMBAEMOro IICH-
TPaJIbHBIM TPOILIECCOPOM Ha MOATOTOBKY KaapoOB JJisi TpaduuecKkoro mpo-
eccopa.

Haynewm ¢ mpocToil 1eMOHCTpaluy MOBEICHUSI MAaTEPUAIOB U MaKeT-
HOM 00paboTku. Ho mpexae OTKII0UYMM HECKOJIBKO IJI00aIbHBIX MapaMeT-
POB MeXaHU3Ma BU3yalu3alliH, YTOObI HE OTBIEKATHCS:

— BbIOepuTe B MeHI0 yHKT Edit — Project Settings —Quality (IIpaBka
— Ilapametpsl mpoekta — KadecTBO) m ycraHoBuTe 3HadeHue Disable
Shadows (Otkitounts Tenn) B napametpe Shadows (Tenu) uim yctaHOBU-
T€ ypOBEHb KadecTBa o ymoiadanuto Fastest (beicTphiif);
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— BbIOepuTe B MeHI0 MyHKT Edit — Project Settings —Player (ITpaBka —
[TapameTpsl mpoekta — I[lpourpsiBaTens), oTkpoute Bkiaaaky Other
Settings (IIpoune mapamerpsl) u copocsTe uakku Static Batching (Cra-
TUYeCKas makeTHass oOpaboTka), Dynamic Batching ([unamuueckas ma-
keTHast 00padoTtka) u GPU Skinning (CxkuHUHT rpaduyecKuM MPOIECCO-
pom).

Jlanee co3gaauM CLIEHY C €IMHCTBEHHBIM HaIlpaBJIC€HHBIM MCTOYHU-
KOM CBE€TAa M BOCEMbIO MEIIaMH — YEThIpe KyOa W ueTbipe cepbl, — Kax-
JbI U3 KOTOPBIX MMEET YHHUKAJIbHBIM MaTepuas, MO3UIINI0, [MOBOPOT U
Maciitad

Barnsaute Ha mapametp Batching (I1akeTHast 06paboTka) BO BCILIBI-
Baronieit manenu GameView’s Stats (CtaTucTuka NpeaCTaBICHUS UTPHI), U
BbI YBUJIUTE, YTO YKCIIO MMAKETOB PABHO JIEBSITH (3TO K€ YHUCIO CTOUT B Ma-
pametrpe Draw Calls (Bb130BbI cucTeMbl BU3yalu3alii) BO BCIUIBIBAIOIIEH
nanenu Stats (Craructuka) B Unity 4). Ecniu B napamerpe Clear Flags
(Gnaru ounctku) kamepsbl BbIOpaH BapuaHT Don’t Clear (He ouumars),
OJIUH TaKeT OyJeT UCIOJb30BaH JJi pUcoBaHUsl (PoHA. ITO MOKET OBITH
00bekT Skybox ciieHbl WK NPSMOYTOJIbHUK, 3aMOJIHSIONINN SKpaH MUKCe-
JSIMU, OKpAIllEHHBIMH B I[BET, OMNPEACISIEMbIii CBOMCTBOM KaMephI
Background (®on).

[Ipoune BOceMb MAKETOB MCIOJB3YIOTCSA MAJII PUCOBAHUSA BOCHMHU
0o0BbeKkTOB. B 5000M ciydae, KaXAblid BBI30B CHCTEMBI BHU3yaM3alldd
BKJIIOUAET €€ MOJATOTOBKY C YUY€TOM CBOMCTB MaTepualia U MOChLIaeT rpa-
dbuyeckoMy mpoleccopy KOMaHay OTOOpa3suTh JAaHHBIA MEIl B €ro TeKy-
el MO3UIKUH, C TEKYIIMMHU MIOBOPOTOM M MaciiTaboM. Matepuan onpeje-
JSeT WenIep, yIpaBIsSioNui TPOorpaMMUPYEMbIMU YacTAMU rpaduiecko-
ro KoHBeHepa (yrnpaBiIsiomUMI OTOOpa)KeHUEM BEPIIUH U (PparMeHTOB).

[TpumeuaTtenpHO, yTO ecnu B mapamerpe Rendering Path (Pexum
oTOOpakeHMs1) HACTPOMKM 1uieepa BbIOpaH BapuaHT Forward (Ympex-
JAOIINI ), BKIIOUCHUE U BBHIKIIIOUEHHUE HAMPABICHHOI'O UCTOYHUKA CBETA B
CIICHE HE IMOBJIMIET HAa KOJUYECTBO IMAKETOB, UX OYJIET MO- MPEKHEMY Jie-
BsITh. [lepBbIil HampaBIeHHBIN UCTOYHUK CBETa B pexkuMe Forward He BHO-
CUT HUKAKHUX JOMOJHUTEIBHBIX 3aTpaT, 0 KpalHeW Mepe C TOUKHU 3pPEHUs
BBI30BOB CHCTeMbl Bu3yanusanuu. [Ipu goOaBieHUn IPYruX UCTOYHUKOB
CBETa B CIIEHY — HAIPaBJIEHHBIX, TOUCUHBIX, JOKATbHBIX UM MPOCTPAHCT-
BEHHBIX — BCE OOBEKTHI 00pa0aTHIBAIOTCS C IOMOJHUTEIBHBIM «ITPOTOHOM
IeHAepOB ISl KaKJIOT0 MCTOYHHMKA, B 3aBUCHUMOCTH OT 3HAYEHMs Tapa-
metpa Pixel Light Count (KonnuecTBo NMUKCENbHBIX HCTOYHUKOB CBETA) B
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Hactpoiikax Quality (KauectBo); mpuopurer npu o6padboTke OyayT UMETh
HMCTOYHHMKH CBETa ¢ 00JIe€ BHICOKOH SIPKOCTHIO.

Kak ynomuHanoch BbIIIE, TEOPETUUECKH MOKHO MHUHUMH3UPOBATH
KOJIMYECTBO BBI30BOB CHCTEMbI BU3yaJIU3allMi, YMEHBIIIUB YaCTOTYy CMEHBI
COCTOSIHUM BU3yalnu3aluu. 10 €CTh OAWH W3 MyTE€W NOCTUXCHUSA LEIU —
YMEHBILICHUE KOJIMYECTBA UCIOJIB3YEMbIX MaTtepuanoB. Ho ecnu miist Bcex
00BEKTOB MCIIOJIB30BaTh OJWH U TOT K€ MaTepuall, 3TO HUYETo He JacT, U
MO-TIPEKHEMY OCTAHETCS JAEBAThH NAKETOB:

[Ipyuurna B TOM, 4yTO 0€3 rPyNIUPOBKU MHPOPMAIIUU O MEIIIAX YUCIIO
W3MEHEHUI COCTOSIHMSI BU3yaju3allid OCTAHETCA TeM xe. be3 makeTHoi
00pabOTKM KaKOro-JIuO0 BHJIa CHCTEMa BHU3yaIM3allii HE CMOJKET TOHSATD,
YTO BBIMOJHAETCS MEPE3aNUCh OJMHAKOBBIX COCTOSHUN BU3yan3alluK MPU
BBIBOJIC HECKOJIBKMX MEIIEH, U OyJeT Iepe3anuchiBaTh X CHOBA M CHOBA.
DTO J1aeT BO3MOXHOCTh BBIBOJIUTH B IMPOIIECCE BU3YAIM3AIMA BCE MEIIU
BMECTE KaK OJUH OOBEKT U U30€kKaTh HEHY>KHBIX BHI30BOB BU3yaIU3allUU.

Junamuueckasn nakemunas obpabomka

[lenb quHaMUYECKOW MAKETHONH OOpabOTKU — OOBEAUHUTH MPOCTHIE
Melu B OOJIbIIME TPYMIBI U MEePeaTh UX CUCTEME BU3YyalU3allMd B BHUJIE
onHoro mema. Ee MOXHO NPUMEHSATh TOJBKO K MenlaM, BUJIUMbBIM B Ha-
CTOSIIIMIA MOMEHT JIJI1 KaMephl, a 3TO 3HAYUT, YTO OCHOBHBIE BBIYUCIICHUS
JIOJIKHBI MIPOU3BOJIUTHCS] BO BPEMS BBITIOJIHEHUSI U HE MOTYT OBITh BBIMOJI-
HeHbl 3apaHee. COOTBETCTBEHHO, HA0Op OOBEIUHSIEMBIX OOBEKTOB OyAET
U3MEHATHCS OT KaJipa K KaJipy. DTUM U 0OBSICHAETCS TPUMEHEHUE TEPMUHA
«IMHAMHUYeCcKasH» K TaKoH MaKkeTHON 00paboTKe.

Ecnu BepHyThCs Ha cTpanuily Player Settings (HacTpoiiku miieepa) u
BKIIIOYUTH mapameTrp Dynamic Batching ([nnamudeckasi makeTHast oOpa-
00TKa), KOJIMYECTBO MAKETOB JOHKHO YMEHBIIUTHCSA C JACBATU O IIECTH.
MexaHu3M AMHAMUYECKON MaKeTHON 0O0pabOTKM aBTOMATHUYECKH OIpese-
JIUJ, 4TO OOBEKThl UMEIOT OJIMHAKOBBIA MaTepHall U CXOXKHE MapaMeTphbl
MeIleH, U UX MOXHO OOBEIMHUTH B OJJUH MAKET. DTO COKOHOMUT PECYPChI
LEHTPAJILHOT'O MPOIIEcCCOopPa U BHICBOOOAUT OOJIBIIE BPEMEHHU JIsl PEIICHUS
JIpYTux 3ajad, HalpuMep MCKYCCTBEHHOTO MHTEIUIEKTa U MOJICTUPOBAHUS
3aKOHOB (PU3HKHU.

[Tonublii ciucok TpeOOBaHMM, HEOOXOAUMBIX JJI yCHEITHOM JUHA-
MUYECKOH MaKeTHOU 00pabOTKU Melel, MOKHO HalTH B JICKTPOHHOM J10-
KYMEHTAlUH Unity o azpecy:
http://docs.unity3d.com/Manual/DrawCallBatching.html:
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— BCE JK3EeMIUIAPHI MEIICH IOJKHBI HCIOJIh30BaTh OAHY U Ty XKe
CCBUIKY Ha MaTepua;

— JUHAMAYEecKas TakeTHash 0O0padoTKa MPUMEHSETCS TOIBKO K CH-
ctemaM yvactuil 1 memam. Kommnonentsl SkinnedMesh u npyrue He MoryT
00BEIUHATHCS;

— o0111ee KOJIMYECTBO aTpUOYTOB BEPIIMHHOIO IIEHIepa HE JOJIKHO
npessbimath 900;

— BCE MEIIHU JIOJKHBI UCIOJIb30BaTh JIMOO OJHOPOJIHOE, JTUO0 HEO-
HO- POJITHOE MacIITaOUPOBAHUE, HO HE UX COUYETAHUE;

— BCE IK3EMIUIAPHI MENIeH MOHKHBI CCHUIATHCS HA OJWH M TOT XKE
¢aiin c KapToil OCBEIIEHHOCTH;

— mIeHJepsl MaTepUaioB HE JOJKHBI 3aBHUCETh OT KOJWYECTBA MPO-
XOJIOB;

— 9K3EMIUISIPBI MeIlIel He JTOJKHBI IPUHUMATh TEHU B peajbHOM Bpe-
MEHH.

Nmeercst Takke HECKOJIBKO HEIOKYMCHTHPOBAaHHBIX TPeOOBaHU,
BBISIBJICHHBIX B X0j1¢ KoHbepeHiuii Unite:

— nakeT BMeniaeT He 6onee 300 memeii;

— TIaKeT He JOJDKEH coepskath 0osiee 32 000 MHAEKCOB MelIeH.

Cmamuueckas nakemuas 0opabomxa

Emie onua mexanu3Mm mnakeTHoil oOpabotku B Unity peanusyer cra-
TUYECKYI0 TaKeTHYyl0 0o0paboTKy. Ero HasHaueHwe — 1aTb BO3MOXHOCTb
O0OBEIUHATH B MAKEThl MEIIU JIFDOOTO pa3Mepa C TOH Ke 1EIbI0 U TEMU Ke
crocobamu, 4To U IpU JUHAMUYECKON MakeTHOW o0paboTKe, HO MpH Jpy-
rom HaOope ycioBuid. CyllleCTBEHHOE OTIMYUE MEXK]Y ABYMS METOJIaMHU
MaKeTHOW 00paOOTKU 3aKII0YaeTCs B TOM, YTO CTATHYECKas MaKeTHas 00-
paboTKa TPOUCXOAUT BO BPEMSI MHUIIMATU3AINHN MPWIOKEHUS, a JTUHAMU-
yeckas — BO BpeMs BbINoJiHeHUs. [103ToMy pa3paboTYMK UMEET HaMHOI'O
00JIbIlI€ BOBMOXKHOCTEH JJIsl YIIPABJICHUSI CTATUYECKOM MakeTHON 00paboT-
KOM.

Cucrema cTaTUYECKOM MaKeTHON 00pabOTKH MMEET CBOM HAaOOp Tpe-
OOBaHUIA:

— Kak CclefyeT W3 Ha3BaHWs, Mell AojikeH uMeth ¢uar Static (Cra-
TUYECKUN);

— JUISl K@KJIOro Mella, y4acTBYIOIIEro B CTaTUCTUYECKON MAKETHOM
00paboTKe, TOHKHA BBIIETSATHCS IOMOJHUTENIbHAS TaMSITh;

— 3K3eMIUBIPBI MEIIeH MOTYT MOCTYIaTh U3 JIOOBIX HCTOYHUKOB, HO
JIOJDKHBI MICTIOJIB30BaTh OJIMH M TOT K€ MaTepHall.
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OcobeHnocmu UCnoIb308AHUSL CMAMUYECKOU NAKemHOU 00pabomku

CucreMa cTaTM4ecKOM MakeTHOMW OoOpaOOTKU HE JIUIlIEHA HEJ0CTaT-
kKoB. Tak Kak cOOpKa MaKeTOB OCYIIECTBISETCS MyTeM OOBEIMHCHHS Me-
el B OJUH OOJBIION MeEIl, CHCTeMa CTaTHYECKOM IMaKeTHOW 00paboTKu
o0J1ajaeT HeCKOJIBKUMHU OCOOEHHOCTSIMH, O KOTOPBIX CJIEAYyeT 3HaTh. B 3a-
BUCUMOCTH OT CII€HBl 3TH OCOOCHHOCTH BBI3BIBAIOT MPOOJIEMBI pa3HOM
CEPhE3HOCTH, OT HE3HAUUTEIILHBIX HEYI0OCTB /10 KPYITHBIX HEJOCTATKOB:

— DKOHOMMSI Ha BBI30BaX CHCTEMBI BU3YyaJIU3aIMK HE Cpa3y CTAHOBUT
csl 3aMETHOM B OKHE Stats;

— CTaTWYeCKue OOBEKTHI HE JOJDKHBI BBOJWTHCS B CIICHY BO BPEMS
BBITIOJIHCHUS;

— HEJIB3S U3MEHATH MapaMeTphbl mpeoOpa3oBaHus MEIIel U3 cTaTude
CKHUX ITaKETOB;

— ecau JII0OOM M3 MEIIeH B CTaTUYECKOM ITaKeTe SBIISICTCS BUIUMBIM,
oToOpaxkaeTcs BCs rpyIia.

Omnaoka cmamuuyeckou NaAKemuou 00pabomkKu 8 pedxcume peoax-
MuposaHus

Omnpenenenne o6mero 3gdexkra OT MPUMEHEHUs CTAaTUYECKON ma-
KETHOU 00pabOTKH B CIIEHE HECKOJIbKO 3aTPyAHEHO, MOCKOJbKY CTaTHYe-
CKas MmakeTHas 00paboTKa HUKaK HE OTPaXKeHa B PEeKUME PEAAKTUPOBAHUS.
Bce BonmieOCTBO MPOUCXOAUT B MOMEHT MHMIIMAIM3AIMU CIIEHBI, YTO HE
Ja€T BO3MOKHOCTU OIICHUTH peaJibHble MPEUMYIIECTBA CTATUYECKOM Ta-
KeTHOU 00paboTku. [Tpu »TOM 0COOEHHO Ba’KHO HE OCTABJISATH pealu3alluio
3TOM (DYHKIMU Ha 3aBEpIIAIONIUN 3Tanm pabdOThl HAJl MPOEKTOM, KOrja Io-
TpeOyeTcs MOTpaTUTh MHOTO BPEMEHH Ha 3aITyCK, HACTPOUKY M TIOBTOPHBIM
3a- MYCK CIIEHBI, YTOOBI YOSTUTHCA B 0KUJAEMOM YMEHBIIICHUH KOJUYECT-
Ba BBI30BOB Bu3yanuzamnuu. CreqoBaTelbHO, MPUMEHEHHUE CTaTHYECKOU
NaKeTHOW 00paOOTKM Jydllle HAYMHATh OJHOBPEMEHHO C CO3/IaHHEM HOBOM
CLICHBI.

CraTtryecKkue MEIH He TOJDKHBI CO3/IaBaThCsl BO BPEMSI BBITIOTHCHUS

BHOBB co3maHHbBIE cTaTUYECKUE OOBEKTHI B CIIEHE HE MPUCOECIUHS-
IOTCSl K CYLIECTBYIOUIEMY MAaKEeTy aBTOMAaTHYECKU, B MPOTHBHOM CIIydae
3TO MPHUBENIO OBl K OTPOMHBIM HAKJIAJIHBIM pPacxojiaM, CBS3aHHBIM C Tiepe-
pacdueToM MEIIEN U CUHXPOHU3ALUMUEN ¢ CUCTeMOM Bu3yanm3anuu. [loatomy
nBukok Unity gake He MbITaeTcs clienaTh 3To.

TouHO Tak ke He ClIelyeT MepeMeniaTh MEIId U3 CTAaTUYECKUX TaKe-
TOB TOCJIE€ UX 00BEIMHEHNS, TTOCKOJBKY 3TO BBI30BET OIPOMHBIE HArpy3KH
Ha mporeccop. CucrteMa CTaTUYECKOW MAKETHOM OOpabOTKU OOBETUHSIET
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MIPUHATHIC UCXOHBIC TaHHBIC B HOBBIM 00BEKT Mema. [lepemerienue opu-
TUHAJILHOTO MeEIlIa HEBO3MOXXHO HU MPHU YCTAHOBICHHOM, HU TMpPU COPO-
meHHoM (uiare Static, ¥ ”3MEHEHHE MapaMeTPOB IIPeoOpa3oBaHusI 00BHEKTa
He pacrno3HaeTcsa cuctemon Unity.

lIpusnecenue uckyccmea. Ayouo. @aiinol mexcmyp. Paiinol meuien u
AHUMAYUu.

CHHM3UTh TOTpeOJICHUE MaMATH, YMEHBIINUTh pa3Mep HUCIOTHAEMOTO
¢aiisia, 1OCTUYh MAKCUMaJIbHONU CKOPOCTH 3arpy3KH WM 00€CIEYUThH CO-
TJIACOBAHHOCTh YACTOTHI KaJAPOB MOXXHO Pa3HBIMH MyTAMH. OJTHH METOIbI
BCETJla MPUBOJAT K HYKHBIM pe3yjbTaTam, Jpyrue TpeOyroT BHUMATENb-
HOCTH WM TMPETyCMOTPUTEITHLHOCTH, MOCKOJIbKY MOTYT MPUBECTH K CHIKE-
HUIO KayeCTBa WM YBEJIMYWUThb PUCK MOSBICHHUS Y3KUX MECT B JPYrUX
KOMITOHEHTaX.

Ayouo

B 3aBucuMocTH OT Ha3HAUYE€HUS MPOEKTa €ro ayauodailibl MOryT
UMETh JII0OBIE pa3Mephbl, OT 3aHUMAIOIIMX COJIMJAHYK YacTh JUCKA J0
oueHb HeOoJsbmnX. Unity MOXKET UCIOJIB30BAThCA KakK JUIsl CO3JJaHUSI He-
OONBIIUX TPUIOKEHUM, TPEOYIOIMUX MHUHUMyMa 3BYKOBBIX 3(PGhEKTOB U
€IMHCTBEHHOTO TpeKa ¢ (HOHOBOM MeNouel, TaK U JJisl pa3pabOTKu poJie-
BBIX WUTP, HYXIAIOIIMXCSl B PEUEBBIX AUANOrax ¢ 00IHUM 00HEMOM B MUJI-
JIMOHBI CTPOK, MY3bIKAJIbHBIX TPEKAX U 3BYKaX OKPYKEHUS.

MHorue pa3paboTYMKK C YIUBJICHUEM OOHAPYKUBAIOT, UTO MPOILIECC
00pabOTKU ayJIM0 MOXKET CTaTh 3HAUYMMBIM MOTpEOUTENIEM NMaMATH U pe-
CYpCOB Tpo1ieccopa. 3ByKOM 4acTO MpeHeOperaroT 00e 3aMHTEPECOBAHHBIC
CTOPOHBI UTPOBON HMHIYCTPHH; Pa3paOOTUMKH, KaK MPABHUIIO, HE TMOIKIIIO-
Yal0T MHOTHUX PECYPCOB JI0 CAMOT0O MOCIETHEr0 MOMEHTA, a TOJIb30BaTENH
peaKo oOpalaroT BHUMaHUE Ha 3BYK.

O6paboTka ay/in0 MOXET CTaTh Y3KUM MECTOM B CHIIy HECKOJBbKHUX
npuyuH. UpesmepHoe cxaTue, 00JbIlIoe KOJUYECTBO ONepaluii ¢ ayauo,
Macca aKTUBHBIX ayJAHOKJIMIIOB, UCIIOJIb30BaHNE HEI(P(HEKTUBHBIX METOIOB
XpaHEHUs B MaMsITH U HU3KAsl CKOPOCTh JOCTyMa — BCE 3TO CIOCOOCTBYET
YBEJIMUCHUIO MOTPEOJICHUS MaMSITH U PECYPCOB LEHTPAIBHOTO MPOIECCO-
pa. Ho HeMHOr0 ycunuii — v pa3yMHbBIN MOJIX0/T K BEIOOPY TTapaMeTpoB Ha-
CTPOMKH TMO3BOJIUT M30€kKaTh HETATUBHOTO BOCIIPUATHS UTPHI MOJIB30BaTe-
JEM.

3aepyszka ayouoghatinos
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IlepBblii mapaMeTp UMIIOPTUPOBAHHOIO ayAUOKIIHUIA B PEAAKTOPE
Unity onpenensier tun 3arpy3ku (aiina (Load Type (Tun 3arpysku)). B
ATOM MapaMeTpe MOKHO BHIOPATh OJTHO U3 TPEX 3HAUCHUMU:

— Decompress On Load (PacnakoBbiBaTh mpu 3arpy3ke);

— Compressed In Memory (XpaHuTh B IaMsITH B CXKaTOM BUJIE);

— Streaming (IToToxoBas nepenaya).

@akTUYECKH OT ATOr0 Mapamerpa 3aBUCIT AOCTYIHBIE 3HAUYCHUS U
MOPS0K MCIOJIb30BAHUSI OCTAIBHBIX MapaMeTpPoOB, KOTOPHIE Mbl PacCMOT-
pum Hike. OH onpeneNsieT MeTO/1 3arpy3Ku BEIOpaHHOTO ayauodarina.

Ecnu BbIOpaTh BapuanT Decompress On Load (PacnakoBbiBaTh mnpu
3arpy3ke), ayauodaiis, XpaHsauuicsa Ha JUCKE B CKaTOM BUJE I DKOHO-
MUU MecCTa, Oy/IeT pacraKkoBaH MpH 3arpy3Ke B MaMATh.

Ecnu BeiOpath Bapuant Compressed In Memory (XpaHuTh B maMsaTH
B C)KaTOM BHJIE), CXKaThIN (aii 3arpy3uTcs B MamsiTh 6€3 o0paboTku U Oy-
JIET paclaKOBbIBATHCS HEMOCPEACTBEHHO IPU BOCHPOU3BEACHUU. 311ECH 3a
CUET YBEJIMYEHHUS TOTPEOIEHUS LIEHTPAIBLHOTO MPOLECCOPA MPU BOCIIPOU3-
BEJICHUU YBEIIMYMUBAETCS CKOPOCTh 3arpy3Kd KJIHMMNA U YMEHBIIAETCS TO-
TpeOJIeHUE MaMSITU BO BPEMSI BHITIOJTHEHHS.

M nakoner, ecnu BeIOpaTh BapuaHT Streaming (ITotokoBas mepena-
ya), Qaitnel OyIyT 3arpy’aTbcs, IEKOIUPOBATHCA U BOCIPOU3BOIUTHCS
«HA JIeTy» C HMCIOJIb30BaHWEM HeOoJbIIoro 0ydepa. ITOT METOJ MMEET
MUHUMAJIbHOE TOTpeOJeHUE MaMsITH MJisd OTAENbHBIX ayJUOKIUIOB H
OOJIBIIE BCETO HArpy’KaeT UEHTpalIbHbINA Mpoueccop. K coxanenuro, oH He
MO3BOJISIET COCNAThCS Ha TOT ke Oydep moBTopHO. llombiTKa 3amycTUTH
HECKOJIbKO TMOTOKOB BOCIHPOU3BEJCHHUS OJHOTO U TOTO K€ ayJUOKIIUINA
MPUBEJET K BBIJICJICHUIO B MaMsITH HOBOro Oydepa st Kaxaoro mnoroka,
YTO TIpU O€3MyMHOM MPUMEHEHUW 3TOr0 METOJAa MPUBENET K 3HAYUTEIb-
HOMY TIOTPEOJICHUIO OINEPaTUBHOW MaMSITH W PECypCOB IEHTPAIBHOTO
poreccopa.

IIpogpunuposanue ayouo

UtoObl MOATBEPAUTH OOJBIIYI0O YacTh M3 OMMCAHHOIO BBIIIE, BOC-
IIPOU3BEJIEM HECKOJBKO AK3EMIUISIPOB MPOU3BOJBHOIO ayAHOKIHNA C IO-
MOIIBI0 HECKOJIBKUX UCTOYHUKOB 3BYKa B CIIEHE U MPOBEJEM CPAaBHUTEb-
HBIM aHaJIW3 C MOMOIIBIO ayaUONPOPUIUPOBIINKA, OTOOPAKAIOIIETO TO-
TpebJIeHne TaMATH U PECYPCOB IIEHTPAIBLHOTO MPOIECCOopa TP HCIOIb30-
BaHUU pa3HbIX 3HaUeHUM B mapametrpe Load Type (Turm 3arpyskn).

[Tocne 3arpy3ku u mepexojia B PEXUM BOCIPOU3BEICHUS PEIAKTOP
pacrakyeT ayauodaiisl, 3aTpaTUB HEKOTOPHIA 00bEM MaMATH U PECYPCOB
LEHTPAJIBHOTO Tpoleccopa. 3aTpaTbl MaMsITH Ha 3TOT MPOLECC MOXKHO
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yBUJIeTh B o0siactu Audio Area npodunuposmuka. OgHaKo mocie mnepe-
3amycKa CILIEHBI 3aTpaThl MaMsITH Ha PaclakoBKy ayauodaiioB BHE3AMHO
CHUXKaroTCs npaktuyecku A0 0 Ko6ailT, nockonbky (aiiisl yxke Obuid pac-
MaKOBaHbl U PEAAKTOP M30aBUJICA OT JAHHBIX, KOTOpPHIE €My OOJbIlIe HE
HY>XHBI. DTO HE COOTBETCTBYET PEAIbHOM CUTYaIlUH, TaK KaK MPHUIOKEHUIO
noTpeOyeTCs BBIIIOJIHUTD 3Ty PACIAKOBKY.

To ecTb, 4TOOBI OJIYYUTH 00JIEE TOUHBIE PE3YJIBTATHI, CICIYET MPO-
W3BOJIUTH NPO(HIMPOBAHNE aBTOHOMHOW WIIM YJIaJ€HHON BEPCHUU MPHUIIO-
YKEHHUS Ha TIpejnoaraeMon miatdopmMe/yCTponcCTBe.

Dopmamsl KOOUPOBAHUSL U YPOBHU KAYECMBA

Unity moanepuBaeT TpU paclpoOCTPaHEHHBIX (hopmaTa KOJIUPOBa-
HUs aynauo(dailyioB, a TakKe HECKOJIBKO CIEIHAIbHBIX I KOHKPETHBIX
mwiatdopm (Hanpumep, HEVAG nmns PS Vita u XMA ana XBox One).
PaccMoTpuM Tpu OCHOBHBIX (hopMaTa KOAUPOBAHUS:

— Compressed;

— PCM;

— ADPCM.

ANTOpUTM  CXKaTusd, TpPUMEHseMBbIi Tpu  BeIOOpe  dopmata
Compressed, 3aBUCHUT OT 11e1€BOM TIaTGOpMbl. B aBTOHOMHBIX MPUITOXKE-
Husx, WebGL u npyrux HeMOOMIIBHBIX IUIaT(GopMax MPUMEHSETCS CKATHE
Ogg-Vorbis, a MoOunbHbIe TIATGOpMBI HUCHONIB3YIOT cxaTtue MPEG-3
(MP3).

JBrxok Unity noanepkuBaeT UMIOPT ayAuo(aiiioB MHOTUX MOITY-
JSpHBIX ayano(opMaToB, HO B HCIIOJIHSEMBIN (paiil BCTpaWBaeTcsl MOJI-
JEPKKa TOJIBKO OJHOTO M3 MepeurciieHHbIX. CTaTHCTUYECKUE JTaHHbIE, 10~
dydaemble g dopmaTta, KOTOPBIM  OMpenensercs  MapaMeTpoM
Compression Format (®opmar cxatusi), OTpakaroT, CKOJbKO MeCTa Ha
JTUCKE COXPAHSETCS MPHU CHKATUHM U CKOJIBKO MaMsATH 3KOHOMUTCS MPU BOC-
MIPOU3BEJACHUN BO BPEMSI BHITIOJTHEHHUS.

Bri6op dopmaTa cxxatusi/KogupoBaHUsi KOPEHHBIM 00pa3oM BIIMSIET
Ha KauecTBO, pasmep (aiiya u noTpeOdieHne MaMmsiTh MpU BOCIPOU3BEE-
HUU BO BPEMsl BBINOJHEHHUS, U TOJBKO IpHU BeIOOpe Bapuanta Compressed
UMEETCS BO3MOKHOCTh U3MEHSTh KAYECTBO HE3aBUCUMO OT XapaKTEPUCTHUK
daiina. ®opmatet PCM u ADPCM He npenocTaBisitoT Takod yaoOHOU
BO3MOYKHOCTH, 3/IECh KaueCTBO JKECTKO OIpeiAelsieTcss pa3MepoM (aiina,
MI03TOMY, MIPUHUMAsI PEIICHHE MOKEPTBOBATh KAU€CTBOM DA YMEHbIIIe-
HUs pa3Mepa (ailiia, Hy)KHO CMEHUTh XapaKTEepUCTUKU (ailia.
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®opmar PCM He mpeaycMaTpuBaeT CKaTHS, JUIICH UCKAXCHUN U
o0ecreunBaeT KauecTBo, OJIM3KOE K Ka4yeCTBY aHaJIOroBoro ayauo. OH xa-
pakTepuzyercs OONBIIUM pa3MepoM (aiioB M HAWBBICIIUM Ka4eCTBOM
3ByKa. Ero pexomMeHayeTcsl UCTOIb30BaTh I OY€Hb KOPOTKUX 3BYKOBBIX
3¢ dekToB, TpeOYIOMMX BHICOKON YETKOCTH, HEIOCTHKUMOW MPH MpHUME-
HEHUU CKATUS.

C npyroii croponsl, hopmatr ADPCM 6omee 3¢pHEKTUBHO HUCITOIB3Y-
€T MaMATh U PECYPCHI LIEHTPAIBLHOIO Iporeccopa, yeM PCM, HO cxarue
IMPUBHOCUT HU3PSATHOE KOJIMYECTBO IMIYMOB. JTH IIYMbl HE3aMETHBI B KO-
POTKHX 3BYKOBBIX 3(pekTax xaoca, MoJOOHBIX 3ByKaM B3PbIBOB, CTOIKHO-
BEHUU U yJapoB, IJi€ TOCTOPOHHUE IIYMBI HE SIBJISIOTCS KPUTUIHBIMH.

Hakonen, dopmar Compressed MTO3BOISET YMEHBIIUTH Pa3MEpPhI
GaiaoB U MOJYYUTh KAYECTBO 3BYYAHHS XYy)Ke, YEM MPU MCIOJIb30BAHUU
dbopmara PCM, Ho snyuiiie, yem nipu ucnosib3oBanuu popmara ADPCM, 3a
CUET JIOIMOJHUTEIBHOTO UCIOJIb30BAHUS PECYPCOB LEHTPAIBHOTO MpOLieC-
copa. IToT (popMaT peKOMEH/I0BaH K IPUMEHEHUIO B OOJIBIITUHCTBE CIyda-
eB. [Ipu BeIOOpe 3TOrO0 BapHWaHTa MOSBISIETCS BO3MOXXHOCTh HACTPOUTH
YPOBEHB KaueCTBa aJITOPUTMA CXKATHSI M IOCTUYhL HY)KHOTO OajlaHca MEXITy
KauecTBOM U pasmepoM ¢aiina. Paboras momynkom Quality (KauecTtso),
MOYXHO HAaWTH MUHHUMAJIbHBIM YPOBEHb KAa4€CTBA, HE BHOCSIIHAN HCKaXKe-
HUM, 3aMETHBIX TI0JIb30BATEINIO.

Ymenvwenue yucna akmusHvix uCMmouHuUKo8 36yKa

Tak kak J1I000M aKTUBHBINM HCTOYHUK 3BYKa MOTPEOJISET PECypChI
LHEHTPAJIBHOTO MPOLECCOPa, CaMO CO00Il pasyMeeTcs, YTO MOKHO CHU3UTH
HArpy3Ky Ha IEHTPaJIbHBIA MPOIECCOP, N30aBUBIINCH OT U30BITOYHBIX HC-
TOYHHUKOB 3ByKa B ciieHe. OHO U3 PEIIeHH COCTOUT B TOM, YTOOBI KECT-
KO OTPAaHUYUTH KOJMYECTBO SK3EMIUIIPOB ayAHOKIHMIIOB, BOCIPOU3BOIU-
MBIX OJHOBPEMEHHO, MOCKOJIbKY 3TO TPUBOAUT K U30BITOYHOCTH 3BYKOBBIX
s dextoB. J[oOMTHCS ATOTO MOXXHO, CO3/1aB OOBEKT, yIPaBJISIONIUNA HC-
TOYHHKaMH 3ByKa. OH JTOJDKEH NPWHUMATh 3alpOChl U BOCIPOU3BOIWTH
3BYKH 4epe3 JIF000M He3aHAThI UCTOUHHK 3BYKa.

OOBEKT yIpaBIeHUS TAKXKE JOJDKEH OrPAaHMYHMBATH KOJIWYECTBO OJ-
HOBPEMEHHO BOCIIPOM3BOIUMBIX IK3EMIUISIPOB OJTHOTO M TOTO K€ 3BYKOBO-
ro apdexra u 001Iee KOIUIECTBO 3BYKOBBIX 3()PEKTOB, BOCIIPON3BOTUMBIX
OJTHOMOMEHTHO. [Ipu 3TOM NpeanouTeHne N0KHO OTAABATHCA 3BYKOBBIM
2D-3ddexram uiam oTACIBHBIM K3EMIUIIpaM 3BYKOBBIX 3D-3¢dhexToB.

OOparute BHUMaHUE, YTO OKpy:xatouue 3D-3ByKku Bce elie mpuaeT-
csl IOMEIIATh B ONpE/IeNIEHHbIE MECTa B CLIEHE, YTOOBl MCIOJIb30BaTh 3(-
dbekT norapu@MUpOBaHHUS TPOMKOCTH, oOecrneunBaromuii mncesao 3D-
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3¢ (DeKT, MoATOMY CHUCTEMa YIPaBIICHHsI HE SBISCTCS UACATHHBIM PEIICHU-
eM. OrpannueHue BOCIPOU3BEACHUS ayano3()(EeKTOB MpoIle peaaTn3oBaTh
MyTeM COKpAIleHUsl OO0IIero 4uciia UCTOYHUKOB. C ATOW ILENbl0 JTydYlle
BCETO yNalisiTh HEKOTOPBIX M3 HUX WIW OOBEAUHSTH B OJIUH TPOMKUM HC-
TOYHHK 3ByKa. ECTeCTBEHHO, Takoi MOJX0J BIUSIET Ha KauyeCTBO BOCIPH-
ATUS TIOJH30BATENIEM, MTOCKOJIbKY 3BYK OYJET UCXOIUTh U3 OAHOTO MCTOY-
HUKa, a HE U3 HECKOJbKUX, COOTBETCTBEHHO, JIAHHBIN CIIOCOO ClIeIyeT HC-
MOJIb30BaTh C OCTOPOXKHOCTHIO.

Buvibop popmama xoouposanus

Ecnm nmpunokeHne He CUIIBHO OTPaHUYCHO 0OHEMOM TMaMSITH U JTUC-
KOBOT'O MPOCTPAHCTBA, COKPATUTh MOTPeOJICHUE PEeCcypcoB IEHTPATBHOTO
mporieccopa MOXKHO C Hcmojb3oBaHueM ¢opmara WAV, TpelOyromero
MEHbIIIE 3aTpaT Ha JEKOJUPOBAHUE ayJMOJAHHBIX MPU BOCIPOU3BEICHUH.
C npyro#t CTOpOHBI, TPU HEBBICOKUX TPEOOBAHUSAX K BBIYUCIUTEILHBIM pe-
cypcam MOXKHO COKOHOMUTH MPOCTPAHCTBO, UCIIOJIB30BaB KOJUPOBAHUE CO
COKaTHEM.

Daiinvl ayouomooyneti 0is POHOBOU MY3bIKU

daitpl ay IMOMOTYyJIeH, NHA4YE HA3hIBAEMbIC TPEKEPHBIMU MOIYJISIMH,
— IPEKpacHOE CPEJCTBO YKOHOMHUH MaMsATH O€3 3aMETHOM MOTEepH KayecT-
Ba. B Unity mogaepsxxuBatotcst paitsibl ¢ pacimmpeHusiMu .it, .s3m, .xm u
.mod. B ortimume ot oObruHbIX ayauodaiiioB B ¢hopmare PCM, koTopsie
YUTAIOTCA KaK MOTOKU OMTOB JIAHHBIX, IEKOJAUPYEMBIE BO BPEMSI BBITIOJIHE-
HUS, TPEKEPHBIE MOAYJH COACP’)KaT MHOXKECTBO HEOOBIIMX BBICOKOKAYE-
CTBEHHBIX 00pa3ioB 3Byka B ¢opmare PCM u omnpejeneHue moaHoM 3By-
KOBOHW JOPOXKKH B BHJIE, CXOXKEM C HOTHOW 3aMHCHI0O MY3BIKH, OMHCHIBAIO-
meM, Korjaa, e, Kak TPOMKO, ¢ KaKUM TaKTOM U C PUMEHEHUEM KaKhX
crienuaIbHbIX 3(P(GEKTOB JOJKEH BOCIPOU3BOAUTHCS KaXKIbIH U3 00pas-
IOB. DTOT MOJXOJ 3HAYUTEIHHO YMEHbBIIAeT padMep (aitna Oe3 morepu
KauecTBa.

Daiinwl mekcmyp

TepMHUHBI «TEKCTypa» U «CHPaNT» 4acTO MOJMEHSIOTCS B pa3paboT-
K€ UTp, TOITOMY CUHTAI0 BaXXHBIM YTOYHHUTH, uT0 B Unity 3D mox Tepmu-
HOM TEKCTypa MOJpa3yMeBaeTcsl mpocTtor ¢aiia n3oOpaxkeHus, TO €CTb
CIIUCOK JIaHHBIX O I[BETAX, YKA3bIBAIOIINK WHTEPIPETUPYIOIICH MpOorpam-
Me, KaKoW IBET MpHUAaTh KaXJAOMY MHUKceno n3oOpaxeHus. Crnpait, Ha-
IPOTUB, — ATO 2-MEPHBIN SKBUBAJIIEHT MEIIa, TO €CTh OTACIbHBIA MPSIMO-
YTOJBHUK Ha TUIOCKOCTH Mepe]l TeKyIiel kamepoil. imeroTcst Takyke TUCTBI
CIIPANTOB — KOJUIEKIIMM OTAEJIbHBIX M300paK€HUM, XpaHsAluxcs B (ailie
TEeKCTYphl. BBIIEnUTh OTACIBbHBIC TEKCTYPHI C KaJApaMHi aHUMAIIHH U3 dTUX
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(daii0B MOXHO MPHU MOMOIIM MHCTPYMEHTA MAKETHON 00pabOTKU crpaii-
ToB Unity.

Dopmamsl cocamus

[To ananoruum c aymuodainamu, Unity mojaep>KMBaeT paszidyHbIC
METO/Bl CKaTug (alaoB TEKCTYyp IJs yBeluyeHUs 3(PPEKTUBHOCTH HUX
xpareHus. Imnoptupys (aiti TeKCTypbl, MOKHO OIPEISTUTh HECKOJIBKO
napametpoB. [lepsoiii mapamerp: Texture Type (Tun tekctypsi). OH BiHs-
€T He Ha caM (paily1 n300paKeHus, a Ha TOPSAJOK €ro MHTepIpeTaIuu, 00-
pabOTKH U CHKaTHUS BO BpeMsi COOPKH MCTIOIHIEMOro daiina.

Jlyst GonbIIMHCTBA TUTIOB TeKCTYp B Unity MOAAEpKUBAIOTCS TOJIBKO
Tpu Tuna cxarus: Compressed (Coxkarplif), 16-bit (16-OutHas nanuTpa) u
True Color (24-6utHsii 1BeT). U ToNbKO Npu BeIOOpe Bapuanta Advanced
(Pactumpennsiii) B napamerpe Texture Type (Tun TekcTypbl) mosiBiAsieTCs
BO3MOKHOCTh 00Jie€ TOHKON HACTPOUKHU.

Bribop dopmatoB cxxatus s tuna Advanced (Pacuivpenssiii) mm-
pe u pazHooOpa3Hel, mpuueM OH oJIMHaKoB i Bepcuid 4 u 5 Unity. Heko-
Topbie (hopMaThl MOJACPKUBAIOT alb(ha-KaHall, IPyTUe — HET.

Kpome Toro, pasubie ¢opmarbl 0O0YCIOBIMBAIOT Pa3HbIE YPOBHH
POU3BOAUTENHHOCTH HA 3Tare WHUIMAIA3AIMU CIIEHBI, KOT/Ia BBITIOJIHS-
I0TCS paclakoBKa U mnepenaya B rpaduueckuit npoueccop. [puuem npous-
BOJUTEIHHOCTh 3aBHUCUT TakyKe OT IeJeBOM MmIaTGOpMbl U BBEIOPAHHOTO
¢opmara. Tun Advanced (PacumiupeHHblil) mNOAAEpKUBAET BapUAHT
Automatic Compressed (ABTomMaTtuueckuid BbIOOp cxkaTus), korma Unity
IBITACTCS aBTOMATHYECKH MOA00paTh JYUITUN BapUaHT JJII KOHKPETHOM
mw1aThopMbl M YCTPOWCTBA. DTOT BapHaHT MOXHO HCIIOJIB30BaTh, KOT/a
HET TOJIHOW YBEPEHHOCTU B BBHIOOpPE ONTHMAJIBHOTO (opmara s UTPHI
WIN JJIsI TECTUPOBAHUS Pa3IUYHBIX (POpMAToB, YTOOBI OMPEAEIUTH JIy4-
AN JUIS LIEJIEBOTO YCTPOMCTBA.

Vayuwenue npouzgooumensnocmu 0opabomru mexcmyp

PaccmoTpuM, Kak ¢ TTOMOIIBIO TTapaMETPOB HACTPOUKH MOXKHO yBe-
JUYUTH TIPOU3BOIUTEILHOCTh 00pa0OTKH (PaiijioB TEKCTYp B 3aBUCHUMOCTH
OT CUTYaIlMl U COJEPKUMOTO MUMIOPTUPYEMBIX (aitioB. B kakmom KoH-
KPETHOM ciydae OyJeT OMUChIBATHCS BHIOOP 3HAYEHUM MMapaMeTpoB U MPo-
aHaNM3UpoBaH d(PPEeKT UX MPUMEHEHUS: BIUSHUE HA MOTPEOJICHNE aMsITH
U PECYPCOB IIEHTPAJILHOTO MPOIIECCOpa, YBEIMUECHUE WM YMEHbIICHUE Ka-
YeCcTBa TEKCTYP M MPHU KaKUX YCIOBHIX UX MOYKHO MPUMEHSTh.

Ymenvwenue pazmepos ¢haiinoe mexcmyp
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Yem Oonpuie pazmep ¢aiina TEKCTYphbl, TEM OOJIbIIEH MPOMYCKHOMN
CIIOCOOHOCTBIO JIOJIKHA 001aAaTh MaMsTh rpaduueckoro mpoieccopa Ajis
ee BbIBOAa. Ecim o0mmii 00beM NTaHHBIX, TIEPEIaBacMbIX B €AUHUILY Bpe-
MEHH, TIPEBBICUT MPOMYCKHYIO CIIOCOOHOCTh MaMsTH rpaduyecKor KapThl,
o0Opa3zyercs y3K0e MECTO, MOCKOJIbKY rpaduueckuii mpoieccop Tpedyer 3a-
IPY3KH BCEX TEKCTYp JI0 Mepexojia K CISAYIOIIEeMY 3Tary OTOOpaKeHWsI.
Yem MeEHbIIIE TEKCTypa, TEM MPOIIE MPOMYCTUTh €€ Yepe3 rpauaecKuii
KOHBEHep, MOITOMY CJIeIyeT HAUTH 30JI0TYIO CEPEeIUHY MEXIy KaueCTBOM
¥ TIPOU3BOAUTEIIHBHOCTHIO.

Hcnonvzosanue mip-mexcmyp

He nmeet cMbIcia oToOpakaTh MEIKHE OTAATCHHBIE OOBEKTHI, TAKHE
KaK CKajbl WU JIEPEBbs, C TTOMOIIBIO M3JIHUIIHE JIETaTU3UPOBAHHBIX TEK-
CTYp, €CJI UTPOK HE CMOXKET PACCMOTPETh JETAIN WM €CJIH MOTEPS MPOo-
W3BOJUTEIIBHOCTH HE OMNpPaBABIBACT BOCIPOU3BENCHUS MOAPOOHOCTEH.
Mip-TeKcTypbl, TPU3BaHHBIC IS PEIISHUS TaKUX MPOOJIeM , — 3TO TIpeiBa-
PUTENBHO MOATOTOBJICHHBIE HAOOPHI TEKCTYP C Pa3HBIM pa3perieHueM. Bo
BpEMsl BBINOJHEHUSI TpaUUecKuil Mpolueccop BHIOMPAET BapUaHT mip-
TEKCTYPhI, OCHOBBIBAsICh Ha pa3Mepe MOBEPXHOCTH, OTOOpakaeMoi B Tep-
CIIEKTUBHOM MPOEKITHH, a 3aTEM MacIITaOMPyeT mip- TEKCTYypY.

[Tpu ycranoske duiara Generate Mip Maps (I'enepupoBath mip- Tek-
cTypsbl), Unity aBTOMaTHYE€CKH TEHEPUPYET TEKCTYPhl C HU3KUM pa3peliie-
HUEM. AJIbTepHATUBHBIC TEKCTYPBI CO3JIAIOTCS C UCTIOJIB30BAHUEM METO/I0B
BBICOKOKQUeCTBEHHOW MHTEPIOJSAINHA U (DUIBTpAIliU B PEAAKTOPE, a HE BO
BpPEMS BBITTOTHEHUSI.

Henocrarko Mmip-TeKCTyp SIBISETCS yBeJIUUYEHHE pa3Mmepa (aiiliia u
BpEMEHH WX 3arpy3ku. B KOHEYHOM WTOre BKJIIOYEHHUE mip-
TEKCTYpUPOBAHUS YBEIUUMBACT pa3Mep (aiisia TeKCTyphl NPUOITH3UTETHHO
Ha 33 mnpouenra. CymIecTBYIOT CHUTyalluM, KOTJla MPUMEHEHHE mip-
TEKCTYPUPOBAHUSI HUYETO HE JACT.

[IpuMeHeHre mip-TeKCTyPUPOBAHKS OMPaBIaHO, TOJIHKO KOT/a JIEIIO
KacaeTcsl TEKCTYp, KOTOphIE JOJKHBI OTOOpaKaThCsl Ha Pa3IUYHBIX pac-
CTOSIHUSIX OT Kamephwl. [[s TekcTyp, KOTOpble Bcerja OTOOpakaroTCs Ha
OJTHOM Y TOM € PACCTOSTHUM OT OCHOBHOM KaMephbl, albTepHATUBHBIEC Mip-
TEKCTYPhl HUKOTJ]a HE UCIOJIB3YIOTCS M MPOCTO 3psi 3aHUMAIOT MecTo. B
3TOM CJIydae CleayeT OTKIIOYUTh QYyHKIHUIO mip-TEKCTYpUpOBaHus, cOpo-
cuB ¢uar Generate Mip Maps (I'eHepupoBaTh mip-TEKCTYPHI).

Ecin ucnonb3yercs JUIIb OHA W3 albTEPHATUBHBIX MIpP-TEKCTYP,
CIeIyeT OTKIIOYUTh MIp-TEKCTYPUPOBAaHWE M YMEHBIIHUTH pa3pelieHue
HCXOJHOTO (hailna TEKCTYPHI.
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KpoMe Toro, kaHmugataMu Ha OTKIIOYEHHE (PYHKUHH mip-
TEKCTYPUPOBAHUS SIBIIFOTCS:

— MIpaKkTU4eCKH Bce (paitibl TeKCTyp B 2D-urpax;

— TEKCTYPHI TToJIb30BaTebckoro uurepdeiica (GUI);

— TEKCTYpHI UIsl Meled, cpaidToB U 3((PEKTOB yYacTuil, KOTOPHIE
BCETJa OTOOPAXKAIOTCS PSIIOM C KaMEpOW, UX MPUMEPOM SIBISETCS CaM
MEPCOHAXK UTPOKA, BCE HOCUMbIE UM OOBEKTHI U BCE A((PEKTHI YACTHII, KO-
TOpbIE BCETJa OKPYKAIOT UTPOKA.

TexcmypHvie amaacsl

TexcTypHble aTiaackl — 3TO TEXHOJIOTHS OOBEIUHEHHS MHOMXECTBA
HEOOJIBIINX U30JUPOBAHHBIX TEKCTYP B OJHY OOJBIIYIO TEKCTYPY IS MH-
HUMHU3AIUU KOJIMYECTBA MaTePUATIOB U, KaK CIIEJICTBHE, OOpAIIeHUI K CHC-
TeMe BU3yallU3alluy NIPpU MPUMEHEHUH TUHAMHYECKOUW MakeTHOM oO0padoT-
KH.

Kaxnplii yHUKaJIbHBIA MaTepuasl TpeOyeT JOIMOJIHUTENIbHOro o0pa-
HIEHUSI K CUCTEME BU3YyallM3allid, HO KaXKIbI Marepuai MOAJECpPKUBAET
TOJIBKO OAHY NEPBUUYHYIO TEKCTypy. OObEINHUB BCE TEKCTYPHI B OJIHY OT-
POMHYIO TE€KCTYPY, MOKHO YMEHBIIUTH KOJUYECTBO OOpalIEHUN K CUCTE-
M€ BU3yaJIM3aIliu sl OTOOpaKeHUsI O0BEKTOB € 001 TEKCTYpOH.

Boeironpl mpu 3TOM OYEBUIHBI: COKpAIIEHHE 4YMCIa OOpallleHuid K
CUCTEME BU3YaJIU3alMK MPUBEIET K YMEHBIICHUIO HATPY3KH HA LEHTpalb-
HBIN MPOIIECCOp U MOBBIIMIEHUIO YaCTOTHI KaJAPOB, €CJIM MPUIOKEHUE Orpa-
HUYEHO BO3MOKHOCTSIMU LIEHTPAJILHOTO Ipolieccopa. ITO MPOU30MIeT 0e3
NOTEPU KauyecTBa M CYLIECTBEHHOI'O YBEIWYEHUS MOTPEOJEHUS MaMSTH.
Bce, uTo cneayer caenatb, — 3T0 IPUMEHUTh CUCTEMY NUHAMUYECKOMN Ta-
KeTHOM 00paboTku Unity sl yMEHbBIIEHUS KOJIMYECTBA OOpallleHHil K
cucreme Buszyanuzauuu. OOpaTuTe BHUMAaHHE, YTO HCIIOJIb30BAaHHE TEK-
CTYpPHBIX aTJIacOB HE BJIHUSET HA MPOIMYCKHYI CHOCOOHOCThH MaMsTH, TO-
CKOJIbKY KOJINYECTBO Mepe/laBaeMbIX JaHHBIX HE U3MeHsieTcsa. OHU MPOCTO
OyIyT coOpaHbl BMECTE B OJIMH OO0JNBIION (pailil TEKCTYpHI.

TexkcTypHbI€ aTiachl 4acTO MPUMEHSIOTCS I OTOOpa)KeHUs 3Jie-
MEHTOB MOJIb30BaTEIbCKOTO HHTEPPEIica U B UTpax ¢ OOJIBIIUM KOJIUYECT-
BOM 2D-rpaduku U mpakTUUEeCKH HEOOXOJUMBI MPU pa3padOTKe MOOUIIb-
HeIX urp B Unity, MOCKOJIbKY BBI30BBI BU3YalU3allid OOBIYHO SIBIISIOTCS
y3KUM MECTOM Ha 3THX IaTdopmax.

TexcTypHbI€ aTiiachl cieayeT NPUMEHSTh HE TOJIbKO K 2D-rpaduke u
3JIEMEHTaM IOJIb30BaTeIbCKOTO HHTEpdeiica. ITOT METOA MOKHO UCIIOJIb-
30BaTh U ¢ 3D-Memamu, eciii UMEETCSI MHOYKECTBO TEKCTYp C HUZKUM pa3-
pemieHrueM. 3D-Urpbl ¢ HU3KUM pa3pelieHueM TEKCTYp WU B XYyJ0XKECT-
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BEHHOM CTHWJIE IJIOCKOCTHOM 3aTYIIEBKH C MaJIbIM KOJUYECTBOM IOJIU- T'O-
HOB SIBJISIFOTCS UJI€aJIbHBIMY KaH/IUIaTaMU JJIsl IPUMEHEHUS aTJIacoB.

OnHako, Tak Kak JUHAMHUYECKas MakeTHas 00padoTKa MPUMEHSIETCS
TOJIbKO K MeliaM 0e3 aHWMalluM, HET HUKAKUX OCHOBAaHUU OOBEAUHSTH B
aTiac TEKCTypbl aHUMHUPOBAHHBIX mepcoHaxeil. [locKkoybKy NepcoHaku
aHUMHUPOBAHBI, TpaPUUECKOMY IMPOIIECCOPY HEOOXOIMMO 00paboTaTh Io-
JIO’)KEHHME BCEX KOCTEH 0OBEKTa MPHU TEKYIIEM COCTOSIHUM aHUMAIMHU. DTO
O3HAyaeT, YTo YISl KaXKJO0T0 MepCoHaXa He0OXO0IMMO MTPOU3BECTH OT/IEIIb-
HBIE PACUeThl, YTO MOBJICYET JIOMOIHUTEIbHBIE OOpaIlleHUsI K CUCTEME BU-
3yaliu3alii HE3aBUCUMO OT OOITHOCTH MTPUMEHSIEMBIX MAaTEPUAJIOB.

CrnenoBaTenbHO, MOJIE3HOCTh OOBEIMHEHUS TEKCTYpP JUISI aHUMHUPO-
BaHHBIX TIEPCOHAXKEW 3aKITIOYAETCS TOJBKO B yIOOCTBE M IKOHOMHUU IPO-
CTpaHCTBA. [ TaBHBIM HEOCTATKOM aTJACOB SBJISETCS YBEIMUYEHUE BpEMeE-
HU pa3palOTKU U pacxoloB Ha Hee. [[puMeHeHHe TEKCTYpHBIX aTjiacoB
TpeOyeT MHOTO YCUJIUU, U enle OoJblile, YTOObI OI[EHUTh, OKYIIUTCS JIU 3a-
TpaueHHbId Tpyd. Kpome Toro, ciemyer ocreperarbcsi (ailioB aTiacos,
CJIMIIKOM OOJIBIIUX JIJIS 1IEJIEBOM MIaT(OPMBI.

HexoTopslie ycTpoiicTBa (0COOEHHO MOOMIBHBIE) UMEIOT OTPAHUYCH-
HBI pa3Mep HU3KOYPOBHEBOM KANI-MaMSATH TrpaduyecKoro mpoleccopa.
Ecnu atnac ciuimkoMm BeNMK, €ro HY>KHO pPa3JeiuTh Ha MEHBIINE TEKCTY-
PBI, pa3Mepbl KOTOPBIX COOTBETCTBYIOT 00bEMY MaMSTH 1I€JIEBOI0 yCTPOU-
ctBa. Eciu mipu oToOpakeHUH B KaXKJIOM BBI30BE MOTPEOYETCS BHIBOJUTD
TEKCTYpbl U3 PA3IMYHBIX YaCTEH aTjaca, 3TO HE TOJbKO MPHUBEAET K MPO-
MaxaM KdIIa, HO WM YMEHBIIUT MPONMYCKHYK CIOCOOHOCTH MaMsTH, IO-
CKOJIbKY TEKCTYpbl MOCTOSIHHO OyAyT OpaThCs U3 BHJICOMAMSITU U HU3KO-
YPOBHEBOTO K3IIIA.

Nrak, TeKCTypHBIE aTJIachl HE SIBISIOTCA UICATbHBIM perieHueM. Ec-
JIY UX NIPUMEHEHUE HE IPUBENIET K 3HAUUTEIHbHOMY YBEIUUYECHHIO IPOU3BO-
IUTEIbHOCTH, HE CIEAYET TPATUTh CIUIIKOM MHOTO BPEMEHM HA UX pealiv-
3aIUIO.

BooO1ie, TekcTypHbIE aTiachl CIeayeT NPUMEHSTh K BHICOKOKA4YeCT-
BEHHBIM MOOWMJIBHBIM MT'PaM CpPETHETO MaciiTada ¢ caMoro Hayajaa MpoeK-
Ta, CJIEJs 32 TeM, UTOOBI pa3Mep TEKCTYp HE MPEBBINIAT OTPAHUYCHUN 11e-
aeBol 1utatgopMbl U yctpoiictBa. C apyroil CTOpOHBI, TPOCTEHUIIINE MO-
OWJIbHBIC UTPHI OOBIYHO BOOOIIE HE HYXKJAIOTCS B HCIOJb30BAaHWUU aTia-
COB.

JI1s1 HACTONBHBIX UTP C BBICOKOKAYECTBEHHBIMU TEKCTYpaMU aTJIachl
CJIEYeT NMPUMEHSTh, TOIbKO €CIIM KOJUYECTBO OOpallieHui K CUCTEME BH-
3yalii3allii MPEBBIIIAET BCE pa3yMHbIE BO3MOXHOCTH anmapaTHOTro ooec-

257



MEYEHUs M3-3a 00Pa0OTKU MHOXECTBA TEKCTYP C BBICOKUM pa3pelieHUueM
JU1sl 00ecrieyeHrs MaKCUMaJlIbHOTO KauecTBa. B HACTOJIBHBIX UTpax C HU3-
KOKAQYECTBEHHBIMU TEKCTYpaMH MOKHO BOOOIIE OTKa3aTbCsl OT aTJIacoB,
TaK KaK BbI30BbI CUCTEMbI BU3YAJIM3allMU HE SIBJISIIOTCS B HUX Y3KUM Me-
CTOM.

Dauinvl meuiel U AHUMAYUL

Haxkownern, paccmorpum daiiniel Memedt u anumaruid. [lo cytu, stu
(baiisibl SBISIOTCS OOJBITUMU MAaCCHUBAMM JaHHBIX O BEPIIMHAX U KOCTSX.
Cy1iecTByeT LEeNbIi psiJl METOAO0B, TOMOTAIOIINX YMEHBIIIUTh UX Pa3MEphI,
COXpaHsisl CXOJCTBO, €CJIM HE UJECHTHUYHOCTh, BHEIIHETO BUJAa OOBEKTOB.
Taxoke CyIlecTByeT HeCKOJIbKO CIIOCOOOB CHIKEHMSI 3aTpaT Ha OToOpaxke-
HUE OOJIBIINX TPy OOBEKTOB MPHU MTOMOIIH MAKETHON 00paboTKH.

Ymenvwenue xonuuecmea nonueonos

D10 Haubosiee OUYEBUAHBIA CIOCOO YIYUIIEHHS MPOU3BOIUTEIHHO-
CTH, HO HE CTOUT UM IpeHeOperaTh. B caMoM jiene, moCcKoIbKY MaKETHYIO
00paboTKy Helb3s NpUMEHUTh K koMnoHeHTaM SkinnedMeshRenderer, 310
€IUHCTBEHHBIN JOCTYMHBIM CHOCOO CHIDXKEHHUS 3aTpaT BBIYMCIUTEIBHBIX
PECYpPCOB LEHTPATILHOTO U TpapuuecKoro mpoueccopoB i aHUMUPOBAH-
HBIX 0OBEKTOB.

CokpalieHre KoJIM4ecTBa MOJUTOHOB — MIPOCTOM M OYEBUAHBIN CIIO-
co0, 00ecreynBaIINil SJKOHOMHUIO PECYPCOB IIEHTPATILHOTO TIpolieccopa u
NaMATH 3a CUET 3aTPaT BPEMEHH XYJ0KHUKOB HA YHCTKY MEIICH.

Hacmpouxa corcamus meweu

Hactpoiika cxxatus 3HadeHus ais napamerpa Mesh Compression
(Cxkatne Mmemia), yrnpaBJSIFOLIETO CoKaTUEeM UMHOOpTHpyeMbix Mmemnen: Off
(Otxiroueno), Low (Huzkoe), Medium (Cpennee) u High (Bricokoe). C
yBeIu4YeHueM cterneHu cxkatust Unity orOpackiBaeT Bce 0ouibliie U OObIIe
BEPIIUH U3 MeIlla, KOTOPhIE COUTET HEHY>KHBIMHU, YTOOBI COKPATUTh OOIIIHIA
pasmep daiina.

Ho aBTOmMaTn3upoBaHHAs ONTUMHU3ALIUS MElla — OY€Hb CJIOXKHAs 3a-
Jmadya JJisl pelieHUs: MaTeMaTUYeCKUMU MeTojaamu. Jlake Jydinue anro-
PUTMBI, KaK MPaBWJIO, TEHEPUPYIOT OOJIBIIIOE KOJIMYECTBO apTe(PaKkTOB U
HapyuieHuid. 3meHnenune 3Hauenus: napamerpa Mesh Compression MOXKHO
paccMaTpuBaTh TOJBKO Kak OBICTPOE pElIeHHE 3aa4y COKpAIEHUS KOJH-
YeCTBa MOJIMTOHOB, HO PE3yJIbTaT HUKOTJA HE OyJeT COMOCTaBUM C TEM,
YEero MOXKET I0OMThCS XYI0KHUK.

Bcmpausaemvie anumayuu

B HekoTOphIX ciydasx BCTpauBaeMble (3alleKaeMble) aHUMAIIMH T10-
MOTalT YMEHBIIUTh pa3Mep (¢aija U 3aHUMaeMbli O0BEM MaMATH, YEM
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CMEIIaHHbIC WM Hapy>KHbIE aHWUMAIlUU. JTO 3aBUCHUT OT HCIIOIL3YEMOTO
uHCTpyMeHTa 3D-MopenupoBaHuWs W aHUMAMK W OOIIETO KOJIWYECTBA
BEpIINH B Melne. BcTpanBaembple aHUMAIMKM COXPAHSIOT MO3HUITUN KaXKIOM
BEPIINHBI B KAXJIOM KaJpe, U €CIM KOJIMYECTBO IMOJMIOHOB JOCTATOYHO
Majo, MOKHO HaOJt0JaTh 3HAYUTEILHOE COXPAaHEHUE PECypcoB IPH BHE-
CEHUU JO0CTATOYHO MPOCTHIX M3MEeHeHui. Kpome Toro, BcTpanBaemblii 00-
pazel] 00bIYHO MOKHO HACTPOUTH B AKCTIOPTUPYIOIIEM MPUIIOKEHUH.

Onmumuszayus mewteu ogudickom Unity

VYcranoBka ¢nara Optimize Meshes (OnTtumu3zamusi Meniei) B Ha-
CTpOMKaxX MMIIOPTA Mella 00CCTICYNT PEOPraHU3aAIMI0 BEPIIUH I YCKO-
pPEHUS UX YTEHUS U, B HEKOTOPBIX CIIy4asix, pereHepalyio HI3KOypOBHEBO-
ro oToOpa)keHus sl ONTUMH3AIUA CKOPOCTH oToOpakeHus. COpachiBaTh
€ro CTOUT TOJBKO B TOM CITydae, €CJii IPpU MPOPUIMPOBAHUHN TOUYHO BBISIC-
HUTCS, YTO €r0 yCTaHOBKa KaKUM-TO OOpa3oM MPUBOJUT K CHUKEHUIO
TIPOU3BOAUTEITHHOCTH.

Ecnu mem renepupyetcs npoueaypHo, JUsl 3aimycka 3Toro mnpoiecca
nBI>KKOM Unity MOKHO BOCIOJIb30BaThCa MeTo0M Optimize() KOMIOHEH-
Ta puibTpa Mema. ITOT MPOIECC 3aliMeT HEKOTOPOE BpeMsi, TOATOMY €T0
CJIEIyeT 3aIyCKaTh BO BpeMsl MHUILIMAJIM3AIUN WK B IpyTHe YI0OHbBIC IS
MIPUOCTAHOBKH MOMEHTHI.

Obveounenue meueti

OObenrHeHUe MelIe MO3BOJIsIeT YMEHBIIUTh KOJIMYECTBO oOparlie-
HUW K CHCTEME BU3YAIM3allMH B CIIy4asx, €CJIU 3TH MEIIN CIUIIKOM BEIH-
KM JJI TUHAMHYECKON MaKeTHOW 00pabOTKM M HE y4acTBYIOT B CTaTHYe-
CKOW makeTHoW oOpaboTke. Takoe oObeaUHEHME, IO CYIIECTBY, SKBUBA-
JIEHTHO CTAaTMYECKOM MAaKeTHOW 00pabOTKE, HO BBHIMIOIHSAETCS BPYUHYIO,
MO3TOMY BPSi JTU CTOUT TPATUTH BPEeMsl Ha TO, YTO MOKET CJIeJaTh CTaTH-
Yyeckasl makeTHas 00paboTka aBTOMATHUECKH.

JlaHHBIN MOJIX0/I UMEET ellle OJNH HEJIOCTATOK — OH CO3/1a€T COBEp-
IIEHHO HOBBIN (Dailll pecypcoB Mellel, KOTOPbId TpeOyeTcsl pa3sMECTUTh B
crieHe. To ecTh JII0ObIe M3MEHEHUSI B OPUTHHAIBHBIX MEIIaX HEe OTPa3siTCs
Ha O0BEAMHEHHOM. DTO TPeOyeT BHINIOJHATh YTOMHUTEIbHBIC JCHCTBUS Ka-
XKIBIA pa3 MOoce BHECCHUsI N3MEHEHU, TI0O3TOMY JIydIlle OT/IaTh MPeArnoy-
TEHHE CTaTUYECKON MaKeTHOW 00paboTKe.

4.3 Pa3ron ¢pu3nuecKoro IBUKKaA

Buympennee ycmpoticmeo ¢huzuueckozo 08uxcka
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Texnuuecku B Unity umerotcst nBa gusndeckux apkka: NVIDIA
PhysX s nogaepxxku 3D-pu3uku U OTKpbITHIN 1BUAKOK Box2D s noj-
nepxkku 2D-dus3uku. OmHako ux peanusanusi abcTparupoBaHa, U ¢ TOUKH
3peHusl MPUKIATHOTO mporpaMMmHoro uurepdeiica Unity oba nBmkka pa-
O0TaIOT MPAKTUIECKU UIEHTUYHO.

Duzuueckue 08UNCKU U 8peMS

®duznueckre ABUKKU, Kak MPaBUIIO, pabOTAIOT B MPEINOI0KEHUH,
9TO WTEPAIMH MPOUCXOAAT B (PUKCUPOBAHHBIE MOMEHTHI BPEMEHH, B 00a
dbus3maeckux nBrwkka Unity MeCTBYIOT MMEHHO TaK. BBIMOTHSS BHIYUCIIE-
HUsSI, OHU OCHOBBIBAIOTCS Ha KOHKPETHBIX 3HAUYCHHIX BPEMEHH, HE3aBHCH-
MO OT TOT'0, CKOJIbKO BPEMEHH MOTPEOOBANOCH JIJisi OTOOpaXKEHUs MPe/IbI-
Iyiiero kajapa. Takol Moaxo/ Ha3blBaeTcs OOHOBIEHHEM C (DUKCHPOBaH-
HBIMUHTEpBAJIOM BpeMeHU. [lo yMonuaHMIO CUYMTAETCS, YTO HHTEpBaI
uMeeT JUIUTeNbHOCTh 20 MumutncekyH I, uiu 50 0OHOBIICHU B CEKYHY.

Ecnu mexay oroOpakeHHeM MOCeA0BaTEIbHBIX KaJpOB BO3ZHUKAET
CJIMIIKOM OoJibIliasi may3a (HU3Kasi 4acToTa KajapoB), pu3HUUecKasi cucteMma
OOHOBJISIETCS HECKOJIBKO pa3 Mepei HayajaoM HOBOTO OTOOpaKEHMUSI.

Luxn ¢puxcuposanrnozo 0oHOGIEHUS

Kak Bumute, meton FixedUpdate() BbI3pIBaeTCS HEMOCPEICTBEHHO
nepea BHYTPEHHUMU omnepanusiMu (GU3NUeCKON CUCTEMBI, U 3TH JIBa JCH-
CTBUS HEPA3pBIBHO CBsA3aHbl. B Hauane mpoiiecca onpeaensercs, Mpolio
JM JIOCTATOYHO BpPEMEHHU JJIA Hayana Cleayrouiero (GUKCUpoBaHHOTO 00-
HOBJIeHMs. Pe3ynbTaT 3aBUCUT OT BPEMEHHM, MPOIIEANIETO ¢ MOMEHTA TIO-
CJIETHEr0 OOHOBJICHHS.

Ecnau mpouino JocTtaToyHO BpEeMEHH, BhI3bIBatOTCS MeTojbl Fixed-
Update() Bcex KOMIOHEHTOB, a Cpa3y IMOCIE ATOTO 3aMyCKaITCA BCE CO-
IporpamMMbl, IPUBS3aHHBIE K (PMKCUPOBAHHBIM OOHOBJICHUSIM, 3aTE€M Clie-
IYIOT BBI3OBBI 00pa0OTYMKOB (DU3NYECKHX OOHOBJICHUN U TpUITeE-
POB/KOJIIAlIEPOB.

Ecnu ¢ MoMeHTa nocieaHero (PMKCUPOBAHHOTO OOHOBJICHUS MPOIIIO
Menee 20 Mc, Tekyllee OOHOBJIEHHE TTpomnyckaeTcs. B aTom ciyuae oOpa-
00TKa BBOJIa, UTPOBOM JIOTUKUA W OTOOPAKEHUS JOJDKHBI 3aBEPIIUTHCS 0
MOMeHTa, Korja Unity mpoBepuUT HEOOXOAUMOCTh CIEIYIOMIETr0 (PUKCUPO-
BAaHHOTO OOHOBJICHUSI, U T. J. DTOT MPOLECC MOCTOSIHHO MOBTOPSIETCS BO
BpeMs BbITIOIHEHUS. [Ipu TakoMm mojxoje GUKCUpOBaHHBIE OOHOBJICHUS U
dbu3nUecKas cucrteMa IMoiay4yaroT 0ojiee BHICOKUM MPUOPUTET, YeEM OTOOpa-
KEHUE, YTO YCKOpsieT Pu3nyeckoe MoaeupoBaHue npu GUKCUPOBAH- HOU
4acTOTE KaJIpOB.

Maxkcumanvro donycmumas OnUmMenbHOCMy
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BakHO OTMETHTB, YTO €CJIM TPOIIII0 MHOTO BPEMEHH C MOMEHTa 10~
clieHero (PUKCUPOBAHHOTO OOHOBIICHMS, (U3NYECKOE U (PUKCUPOBAHHOE
OOHOBJIEHUS OyAyT PacCUUTHIBATHCS JO MOMEHTA, IMOKA HE «IOTOHST» Te-
Kymiee Bpems. Hanpumep, ecim oToOpaskeHre npebIayiero Kajapa 3aHsio
100 mc, pusnueckor cuctemMe MOTPeOyeTCsl BBIMOIHUTH MATH ITUKIOB 00-
HOBJIeHUs1 cocTostHUs. [Ipu 3TOM mepen BbizoBoM Metona Update() msathb
pa3 Oyzaet Bbi3BaH meton FixedUpdate(), Tak kak nHTEepBal (PUKCUPOBAH-
HBIX OOHOBJIEHUH 110 yMoyanuto coctarisieT 20 mc. Ecnu 06paboTka sTux
AT oOHOBeHUH 3aiiMeT 20 Mc 1 Ooliee, HE00X0 MO OyJEeT BhI3BaTh 00-
HOBJICHUE IIECTOU pa3!

CrnenoBaTeabHO, BO BPEMS TSIKEJIBIX BBHIYHCICHUN (PU3UUECKUIl IBU-
KOK MOXET He YCIEeTh 3aBepIINTh 00HOBIeHHE 32 2(0) MC, UTO OOABUT €Ille
Ha 20 Mc paboThl, U TaK 10 OECKOHEYHOCTH, M3-32 YEro He CTaHET HEBO3-
MO>KHO BBIBECTH o4epeaHon kaap. YToObl NpeoTBpaTUTh OJIOKUPOBKY WUT-
pBI (PU3UYECKUM JIBMXKKOM, OTMPEIEISAETCS MaKCUMaIbHOE BPEMS, KOTOPOE
€My Pa3pelieHO BHITIOIHATh 00pa0OTKy MEXIy OTOOpaKEHUSIMH. DTOT TO-
pOT Ha3BIBAIOT MAKCUMAIBHOUW JTOMYyCTUMOM IIUTEIHLHOCTBIO, U €CITH JIJTHU-
TEJIBLHOCTh TEKYIIETO (PUKCUPOBAHHOTO OOHOBJICHHUSI OKA3bIBACTCS OOJIBIIE
yKa3aHHOTO 3HA4Y€HHS, OHO OyJET MPOCTO OCTAHOBIICHO U OTJIOKEHO 10 3a-
BEPIICHUS CIEAYIOIIET0 OTOOPAKEHHUS.

Duzuueckue 0O6HOBIEHUA U USMEHEHUS. 80 8PEMS BbINOJIHEHUS

Korpa ¢usmndeckas cucrema npuctymaet K oOpadOTKe CIeayIOLIEro
BPEMEHHOIO 111ara, OHa JOJKHA pacCUMTATh MEPEMEIICHHE BCEX aKTUBHBIX
00bekToB Rigidbody, 0OHapykuTh BCE€ CTOJKHOBEHUS U BbI3BATH COOTBET-
CTBYIOIIHE 0OpaOOTYMKH CTOJKHOBEHHH. MIMEHHO 1O 3TOM MpHYHMHE J0-
kyMeHTanus Unity 4eTKO PEeKOMEHAyeT BHOCHUTH U3MEHEHHUS B OOBEKTHI
Rigidbody tonpko BHyTpu metonoB FixedUpdate() m mpyrux meromos-
00pabOTYMKOB, BBI3BIBAEMBIX (PU3UYECKOW CUCTEMON. DTH METOAbI TECHO
CBSA3aHbl C YAaCTOTOM OOHOBJIEHHUS (DU3UYECKOTO ABUKKA, B OTIUYUE OT
JIPYTUX METOJIOB UTPOBOTO MK, HampuMmep meToaa Update().

DTO 03HayaeT, 4To oOpaTHbIE BBI3OBHI, Takue kak OnTriggerEnter(),
SBIISIIOTCS ©€30MacHBIM MECTOM IJisi M3MeHeHHs 00bekToB Rigidbody, a
Takue MeToibl, kak Update() u comporpammbl, OCHOBaHHBIE Ha BPEMEHH,
TaKUM MECTOM He sBisitoTcs. [IpenedpekeHne 3Toil peKoMeH1alue Bbl-
3bIBAET HEAJEKBATHOE (PU3NUYECKOE IOBEICHHME, TaK KaK IO3BOJIAET He-
CKOJIBKO pa3 BHECTU U3MEHEHHUsSI B OJJUH U TOT )K€ O0BEKT JI0 TOro, KaK (pu-
3U4YecKasl CUCTEMa IMOJIYYUT IIaHC OOHAPYXUTh UX U 00padoTaTh, YTO SB-
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JSETCS MPUYMHOW HEKOTOPHIX OCOOCHHO 3aIyTaHHBIX CTPAHHOCTEH B WTI-
POBOM IIpoIIecce.

OpmHako B HEKOTOPBIX UTpax (PU3HUECKOMY JBHKKY MPUXOIUTCS BBI-
MOJIHSITh MHOTO BBIYHMCIICHUM MPU KaKJIOM OOHOBIIEHUH, YTO OTPHUIATENb-
HO CKa3bIBAETCsI HAa YaCTOTE KaJpPOB OTOOPaKCHUS, BBHI3BIBASI €€ IMAJICHHE
U3-32 MOBBIIIEHHOW HArpy3kud Ha (pu3nyeckyro cucremy. B nelicTBuTENb-
HOCTH CHCTEMa OTOOpakK€HUsl MPOJOJKAET JIeUCTBOBaThH B OOBIYHOM pe-
KUMe, HO BCAKHUH pa3, Koraa MOAXOAUT BpeMs (PHKCHUPOBAHHOTO OOHOBJIE-
HUS, BpeMs CO3JaHUS TEKYIIETO OTOOpaKEHWS OTPAaHWYMBACTCS, YTO BHI-
3bIBACT BHE3AITHBIE MPOCTAHOBKU U TMOSBICHHUE JTOMOTHUTEIHHBIX BU3Yallh-
HBIX 3(PPEKTOB, BHI3BAHHBIX MPEPHIBAHUEM PAOOTHI (PU3MUECKON CHUCTEMBI
U3-32 TIPEBBIIICHUS] MAaKCUMAJIBHOTO BBHIACISIEMOTO €l BpeMeHu. Bce BMe-
CTE 3TO MPUBOAUT K YXYAIICHUIO BOCIIPUSATUS UTPHI MOJIH30BATEIIAMH.

CnenoBaTeiabHO, YTOOBI JOOUTHCS TIAAKON U COTJIACOBAHHOW CMEHBI
KaJIpOB, HEOOXOJIUMO BBICBOOOJUTH KaK MOYKHO OOJbIIE BPEMEHH IS
OTOOpaXKEHHS, CBEI K MHUHUMYMY BpeMs, 3aTpaduBaeMoe (pu3ndeckou
CUCTEMOI Ha 00paboTKY.

Onmumuzayusi Npou3s00UmMeIbHOCMU QU3UYECKOU CUCHIeMbl

Teneps, omupasicb Ha TOHUMaHUE HamOoOJiee 3HAYUTEIBHBIX BO3-
MOKHOCTe u3nueckoro apmxka Unity, MOXKHO MEpPEHTH K paccMOTpe-
HUIO METOJI0OB ONTUMM3AIINHU TTPOU3BOIUTEIIBHOCTH (DU3NUECKON CUCTEMBI.

Hacmporika cyenwi

Bo-nepBriX, cylecTByeT psiji METOJ0B, NMPUMEHEHUE KOTOPHIX K
CLIEHE IMO03BOJIUT YJIYYIIUTh COIIACOBAHHOCTh MOJEIHMPOBaHUS (u3nde-
ckux mporeccoB. OOpaTuTe BHUMaHWE, YTO ATH METOJbI HE BCErja Ha-
IpaBJieHbl HA YMEHBbIIIEHUE TOTPEOICHHUS IEHTPATIBLHOTO MPOIECCopa WM
naMATH, HO UX IPUMEHEHNE BEJET K CHUKEHUIO BEPOSATHOCTU HECTAOWIIb-
HOU pabOThI (PU3NYECKOTO JIBUKKA.

Macwmabuposanue

Macmtab Bcex (puznueckux OOBEKTOB HIPOBOTO MHUpaA CIEAYET
YAEPKUBATh KaK MOXXHO OJivbke K cooTHomeHuto 1:1:1. Dto o3Hauaer, 4to
JUTsl YCKOPEHHUsI CBOOOAHOTO MaJeHHs MO yMoyaHuto -9.81 eauHuma mac-
mrTada UrpOBOrO MUpa JIOJKHA COOTBETCTBOBAThH | METpy, Tak Kak cuia
TSOKECTH Ha IMOBEPXHOCTH 3eMJin cocTaBiseT 9,81 M/c2. Pazmepnl oObekTa
JOJDKHBI OTpakaTh MOJpa3yMeBaeMblii MaciiTad HIrpoBOTO MuUpa, Io-
CKOJIBKY CJIMIIKOM OOJIbIION MacmTad NpUBEAET K 3aMEUICHUIO MaJeHUN
00BEKTOB, €CJIM 3TO MPOUCXOAUT B peaqbHOM Mupe. OOpaTHOE TakXke BEp-
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HO: TIPHU CJIMIIKOM MEJIKOM MacmTabe OOBEKThl OyIyT MajaTh CIMILKOM
OBICTPO U BBITJISACTH HEPEAUTUCTHYHO.

Hactpouts mompazymeBaembiii macmTad WTpOBOTO MHpPAa MOXKHO,
U3MEHUB yCKOpeHue cBoboaHoro mageHusi B Edit -> Project Settings -
>Physics (unmu Physics2D). Ho umeilite B By, 4TO pe3yibTaThl JHOOBIX
apru(pMETUYECKNX BBIUMUCICHUN C TUIaBaIOIIEH 3amsiToi Hambojee TOYHBI
P 3HAUYEHUSX, OIM3KKUX K 0, MOATOMY €CiIM 3Ha4eHUs! MaciiTada HEKOTO-
phIX OOBEKTOB 3HAYUTENBbHO TpeBblalOT Benuuuny (1,1,1), maxe eciau
OHH COOTBETCTBYIOT TOJIpa3yMeBaeMbIM 3HAUYEHHUSIM MHUPOBOTO MaciiTada,
BCe ele OyJeT BelrMKa BEPOSTHOCTh HEYCTOMYHMBOTO MOBEICHUS (U3UIe-
ckoi cuctembl. Tak, B Hauane paOOThl HAJ MPOEKTOM CJIEAYeT UMIIOPTH-
poBaTh W MacIITaOMpOBaTh HauWOoJiee pacIpOCTpaHEHHBIC (PU3NUYECKUE
O0OBEKTHI C MOMOIIBIO 3HAYeHUH MaciTaba, 6au3kux K (1,1,1), u 3aTem Ha-
CTPOUTH COOTBETCTBYIOILIEE 3HAUEHHE YCKOPEHMsSI CBOOOJHOTO MaJCHUS.
DTO MOCITYXUT OPUEHTUPOM IPU pabOTe CO BHOBb BBOJMMBIMH HOBBIMU
O0OBEKTaMH.

To3uyuonuposanue

AHAJIOTHYHO pacrmojiokeHrne Bcex o0bekToB BOIM3M Toukm (0,0,0)
MPUBEJAET K YBEJIWYCHUIO TOYHOCTU OMNEPAlMM C IUIABAIOLICH 3aIATOu U
YIIYUIIEHUIO COTJIACOBAaHHOCTH MpU MojenupoBaHuu. Kocmuyeckue wiu
CIIOPTHBHBIE TPEHAXKEPHI MBITAIOTCS UMUTUPOBATh HEBEPOSTHO OOJIbIINE
MPOCTPAHCTBA, HO OHU OOBIYHO MCIOIB3YIOT TEXHOJIOTHIO, MO3BOJISIONIYIO
CKPBITHO TEJICTIOPTUPOBATh MEPCOHAXK B UTPOBOM Mupe. TakuM oOpaszom,
Py MOJICIMPOBAHUU MYTEIIECTBUSI BCE MEPEMENIAETCS WM JICIUTCS Ha
OTCEKH TaK, YTOOBI YUaCTBYIOIIUE B (PU3UYECKUX pacueTax 3HAUYCHUS BCe-
raa ObUTM ONMM3KK K HYJI0. DTO TapaHTUPYET OJIM30CTh BCEX OOBEKTOB K
no3uiuu (0,0,0) 11 MOBBIIEHNUS] TOYHOCTH PE3yJIbTATOB OINEPALUH C TIjIa-
BAaIOIICH 3aMATON P MEPEMEIICHUHN UTPOKa Ha OOJIBIIINE PACCTOSIHUSI.

JIpyrue BUJbI UTP TAK¥KE CIIeyeT OCBOOOIUTH OT PUCKOB, BHOCUMBIX
HETOYHOCTBIO BBIYMCIICHUM C TJIaBaroniei 3ansaroi. Jlaxe eciau pabora Haj
MPOEKTOM Y€ BEJIETCS, HY>KHO MOCTApaThCsi JOOUTHCS TOTrO, YTOOBI BCE
dbusnyeckrue OOBEKTHI paclojlarajiuich KaK MOXHO OJMXe K IO3ULHNH
(0,0,0). Ilmrocom »TOrO MOAXOJA SBISIETCS YOBICTpEHME Tpoliecca J00aB-
JICHUS ¥ TTO3UIIMOHUPOBAHUS 00OBEKTOB B UTPOBOM MHUPE MPOEKTA.

Ymenvwenue ombpacvlieanus nyyer u ocpaHuueHue npoeepsemozo
obvema

Bce meroanl oTOpackiBaHus Jiyueid OYeHb TMOJIE3HBI, HO OTPUIlATEb-
HO CKa3bIBAlOTCSI HA MPOU3BOAUTEILHOCTU, MOITOMY HMCHOJIB3YHTE MX KakK
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MOXHO pexe. MWM30eraiite peryjasipHoro HX BbI30Ba B METOJaX-
00paboTYMKaxX U COMPOrpaMMax U UCIOIb3YUTE TOIBKO B KOJE CIICHAPUEB
JUTs1 OOCITY>KMBAHUS KITFOUEBBIX COOBITHH.

Ecnu aGconoTHO He0OXOAUMBI HETIPEPBIBHBIC JTUHUH, Ty WU (-
(beKThl CTOJIKHOBEHHS 00JIacTel B CIIEHE, UX Jydllleé MOJEINPOBATH C IO-
MOIIIBIO MPOCTOr0 TPUITEPHOTO KOJUIaiiepa BMECTO HEMPEPHIBHOIO OT-
OpacbIBaHUs JIy4eil MJIM MPOBEPOK NEPEKPHITHSL.

Ecam Takas momMeHa HEBO3MOXKHA M HENPEPHIBHOE OTOpPACHIBAHHE
Jay4deul 1edCTBUTENbHO HEOOXOIUMO, 00BEM BBIYUCIECHUN MOXHO MUHUMU-
3UpOBaTh ¢ MOMOIIBI0 00bekTOB LayerMask.

Hamnpumep, «ienuBoe» orOpachiBaHUE JIy4eil MOXKHO peaanu30BaTh
TakK:

[SerializeField] float maxRaycastDistance;

void PerformRaycast() {

RaycastHit hitInfo = new RaycastHit();

if (Physics.Raycast(new Ray(transform.position, transform.forward),
out hit, maxRaycastDistance)) {

// 06paboTKa pe3yJbTaTOB OTOpAChIBAHUS JTy4eil

it

Ota neperpyxeHHas Bepcus metoaa Physics.Raycast() mo3Bonut my-
4y CTOJIKHYTHCS TOJIBKO C TIEPBBIM OOBEKTOM M3 JIFOOOTO CJIOS, BCTPETUB-
mumMmcst Ha ero nytu. Meton Physics.Raycast umeeT Heckonbko meperpy-
KEHHBIX BEpCUH, TNPUHUMAIONIMX B KauyeCcTBe apryMeHTa OOBEKT
LayerMask. OTuM MOHO BOCIIOJIB30BaThCs IJiI 0TOOpa 0OBEKTOB, KOTO-
pbIie HY>KHO TIPOBEPHUTH MPHU OTOPACHIBAHUY JTy4a, YTO 3HAYUTEIHHO CHU3UT
HArpy3Ky Ha (U3HYECKUN JBUKOK:

[SerializeField] float maxRaycastDistance;

[SerializeField] LayerMask layerMask;

void PerformRaycast() {

RaycastHit hitInfo = new RaycastHit();

if (Physics.Raycast(new Ray(transform.position, transform. forward),
out hit, maxRaycastDistance, layerMask)) {

// 06paboTKa pe3yJbTaTOB OTOpAChIBAaHUS Ty4eil

I8

Uszbezatime clo#CHbIX Mew-KOMNAUOepos

Bot kak pasHble BHABI KOJUIAWIEPOB paCIONararoTcsi B TOPSAJIKE
yObIBaHUs 3()PEKTUBHOCTH: cPephl, KANCyJIbl, IUIUHAPHI, KOPOOa, BHIMYK-
Jble MEII-KOJUIauIephbl U, HAKOHEL, BOTHYTbIe Mell-KoJutaiaepsl. [lpuuem
YeThIpE OCHOBHBIX MPUMHUTHBA Ha NOPANOK 3(P(EeKTUBHEE ITHOOBIX Mell-
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KOJUTaHIepOB, MOCKOJIBKY MaTEMAaTHUYECKUE PacyeThl JUIsi OOHAPYKEHUS U
paspernieHns KOH(GIUKTOB MEXITY HUMH JOBOJBHO KPAaTKU W OINTH- MU3U-
poBanbl. OnpeneneHne CTOJIKHOBEHUN MEXAY MEUI-KOJUIauJepOM BBITYK-
J0# (HOpMBI U APYTUMU KOJUTaliepaMu 00XOIUTCS HEJIEIIEBO, HO OTpe/e-
JIEHWE CTOJKHOBEHUU MEXy MEII-KOJUIaiepOM BOTHYTOM (POPMBI U TIPO-
YUMU 00XOJUTCS €IlIe IOPOXKE.

I'maBHbIM mapaiokcoMm ¢uzudecko u rpadudeckoir cucrem 3D-
NPWIOKEHUN SIBISETCS pa3HHIA B CJIOKHOCTU OOpabOTKM OOBEKTOB B
dbopme chepsl 1 kopoda. JJ1st cozmanus uaeaaIbHOro cPepuyecKkoro mMeria
TpeOyeTcss 0ECKOHEUHOE KOJIMYECTBO MOJUTOHOB, HO B (PU3UYECKOM JIBUK-
K€ 3aj/iaya OMpeJeeHus] TOUYeK KOHTAKTa U CTOJIKHOBEHUU C(hephl perraeT-
csi TpuBHaAIbHO TIpocTo. HampoTus, mans otoOpakeHusi 00bIYHOTO KopoOa
TpeOyeTcss HE3HAYUTEIbHOE KOJIMYECTBO MOJIUTOHOB U 3aTpat, HO AJIs OIl-
peIeNieHus] TOUYEeK KOHTaKTa U CTOJIKHOBEHUM TpeOyeTcsi HAMHOTO OOJIblie
MaTeMaTUYECKUX pacueToB U 3aTpaT Ha 00pabOTKy. ITO MPUBEIO K TOMY,
4TO OOJIBIIMHCTBO rpaUuecKuX U (PU3HUECKUX CHUCTEM 3aMOJHUIIO UTPO-
BOW MUp TpaduuecKuMu 0OBEKTaMU C MajJbIM KOJMYECTBOM ITOJIMTOHOB B
dbopme cheppl. OTHAKO HEHOPMAJIBHO BBITIISA/IECN ObI YIiOBaThId OOBEKT,
KaTAIUHCS TI0100HO TIapy.

[Tpu pabote ¢ pusnyecknum ABUKKOM BaXKHO HE 3a0bIBaTh, 4TO (Pu-
3M4ECKOE MPEJICTABIIEHUE 00BbEKTa HE 0053aTeNIbHO JOJKHO COOTBETCTBO-
BaThb €ro rpauyeckoMy MpeACTaBICHUI0. Y 100CTBO 3aKIIOYAETCA B TOM,
41O rpadUuecKuii Ml 4YacTO MOXXHO TPEJICTaBUTh B BHUE Teia Oosee
pocToil (POPMBI C OUEHB MOXO0KUM (HU3UYECKUM MOBEJAEHUEM. DTO U30aB-
JsS€T OT HEOOXOJUMOCTH MCIOIb30BaTh YPE3MEPHO CJIOXKHBIE MEIII-
KOJUTAUIEPBHI.

Takoe pazneneHue rpaduueckoro u (PU3MUECKOTO MPEICTABICHUMA
MO3BOJISIET ONTUMH3UPOBATH MPOU3BOAUTEIBHOCTh OJHOW CHUCTEMBI 0e3
(00s13aTeNIPHOT0) HETATUBHOTO BIMAHMS Ha Apyryto. Eciau 3To He oka3biBa-
€T 3aMETHOTO BJIUSHUS HA UTPOBOM IMPOIECC, MOXKHO CBOOOJIHO MPEJCTaB-
JSATh CJIOXKHBIE rpaduueckre 0ObEKThI C MOMOIIbI) HEBUIUMBIX MPOCTEH-
mux (usznueckux Gopm. Ecim urpok HUKOTAAa 3TOTO HE 3aMETHUT, B ATOM
HET HUKAKOIro Bpeja!

DTy 3a7a4y MOKHO PEIIUTh OJHHM W3 JIByX CHOCOOOB: JIMOO IyTeM
anMpOKCUMAIUK (PU3MIECKOTO MOBEJACHUS Tella CI0XKHON (HOPMBI TTOCPE-
CTBOM OJIHOTO (MM O0Jiee) CTaHAAPTHBIX MPUMUTHUBOB, JIUOO C TIOMOIIBIO
3HAYUTENHHO YIPOIIEHHOTO MENI-KoJIaiaepa.

Kozoa cnedyem ucnonvzosamu ¢uszuueckyio cucmemy
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Kak Bcerma, myummii cnoco0 ymaydiuTh TPOU3BOIUTEIHHOCTh KOM-
MOHEHTa — OTKAa3aTbCS OT W3JIMIIHETO ero ucrosb3oBaHus. [Ipu anamuze
OCOOCHHOCTEN JIO0OTO JBIXKYIIETOCS OOBEKTA CIIEyEeT BOCIOJbB30-
BaThCS MOMEHTOM, YTOOBI CIIPOCUTH CeOs: «A Tak JU HEOOXOIUMO IOJI-
KJII0YaTh €ro K pu3ndeckoMmy ABWKKY?» Eciin HeT, MOKHO TOMCKATh BO3-
MO>KHOCTH 3aMEHbI (PU3UYECKOU CUCTEMBI UEM-TO 00Jiee MPOCTHIM U MEHEE
3aTpaTHBIM.

Jlormyctum, gusndeckas CUCTEMa MCTIOIb3YETCS ISl BBISIBICHUS T10-
naJlaHusl UTPOKa B 30HY MOPAXEHHsI, U B UTPE ITO OMpPEAENseTcs 0CTa-
TOYHO MPOCTO: 30HA NOPAKEHUSI HAXOJUTCS HA ONpPEAEICHHONW BbicoTe. B
3TOM CJIy4ae MOXHO BOOOILEe HE MCIONb30BaTh (PU3NUYECKUN KOJUIaiaep,
OTPaHUYMBIIUCH TPOBEPKOIN KOOPJWHATHI Y UTPOKA.

B kauectBe apyroro mpumepa pacCMOTPUM MOJIETUPOBAHUE METEO-
PUTHOTO JOXs, HA TIEPBbIN B3I KaXETCs, YTO JUISl peanu3alluu noTpe-
OyeTcsi co37aTh MHOKECTBO MAJAIONINX MPEAMETOB ¢ PU3NYSCKUMU KOM-
noHeHtamu Rigidbody, onpenensarb MOMEHTBI CTOJKHOBEHHH C 3emileit
IpU TIOMOIIN KOJUIalIEpOB ¥ T€HEPUPOBATH B3PBIBBI B TOUKaX ynapos. Ho
MOBEPXHOCTh 3€MJIM MOXKET OBITh COBEPILIEHHO TIOCKOM, HJIA Y HAC UMEET-
Csl IOCTYI K KapTe BBICOT JIaHAmadTa, YTO 00ECIEYUT SJIEMEHTAPHOE BbI-
SBJICHHE CTOJIKHOBEHUU. B 3TOM ciydae mepemenieHHE OOBEKTa MOMKHO
YIPOCTUTH C TTIOMOIIBIO tween-aHuMaIuy cBoicTBa transform.position 6e3
NpUMEHEHHU 00X (U3MYECKUX KOMIIOHEHTOB. B 00oux ciyyasix 3aTpa-
Thl Ha paboOTy (PU3HUECKOW CHCTEMBbl YMEHBIIATCS 3a CUET YNPOIICHUS U
3aMEHBI €€ BBIITOJIHEHUEM KOJIa CIICHApHSI.

OOparHoe Takxke BO3MOKHO. MHOrma neuctBusi, TpeOyIOIIHE MHO-
’KECTBA BBIYHMCICHUN B CIIEHAPUAX, MO)KHO OTHOCHUTEIHHO MPOCTO peaju-
30BaTh C NOMOUIbIO (PU3NYECKON cucTeMbl. B kadecTBe mpumepa paccMoT-
pUM CHCTEeMy TojcueTa COOpaHHBIX OO0BEKTOB. [Ipu HaxkaTum UTrpOKOM
kiaBuiu Pick up (ITogoOpath) ciemyeT cpaBHUTH TOJOXKEHUE cOOMpae-
MBbIX OOBEKTOB C MO3ULIMEN UTPOKA U ONPENETUTh OMMKaIINi Takol 00b-
exT. Bechb Kkoa clieHapus MOXHO 3aMEHUTh OJHHM BBI30BOM METO]Ia
Physics.OverlapSphere(), 4utoOb1 monyunuTh Bce Onuziexaiire oObeKThI, a
3aTeM BBIOpaTh camblii OMKHUW. [Ipr 3TOM 3HAYUTETHHO YMEHBIIUTCS
o011ee KOJIUYeCTBO O0OBEKTOB, MOZHUIIMN KOTOPHIX HY)KHO CpPaBHUBATH MPHU
KaKJIOM Ha)KaTUU KIJIABUIIIU.

Bamm BO3MOXHOCTH OrpaHMYEHBI TOJBKO MpeaesiaMHu Ballleld H30-
operarenbHOCTH. CIOCOOHOCTH BBISIBIISATh M YCTPAHATH U30BITOYHBIE OTle-
panuu (pU3UYECKOM CUCTEMbl W/WIM OMPEACNISITh JOPOTOCTOSIIUE Olepa-
IIUY, PEATU30BAHHBIE C TTOMOIIBIO CIIEHAPHUEB, U 3aMEHATh UX CPEJICTBAMU
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(U3UYECKOTO MOJEIUPOBAHMUS SIBJIAETCS BaXKHBIM HABBIKOM, KOTOPBIN ITPU-
TOIMTCS BaM I NOAJEP/KAHUSA BBICOKOM NMPOU3BOAUTEIBHOCTH TEKYIINAX
U OyIyIIMX MIPOEKTOB UTP.

4.4 Ilnnamuveckas rpauka

lIpogpunuposanue npobiem omobpasicenus

Huzkasi mpon3BOAUTETHEHOCTh MEXaHU3Ma OTOOPaKEHUS MPOSIBIISAET-
Csl TO-Pa3HOMY, B 3aBHUCHMOCTH OT TOTO, YTO SIBJISETCS €€ MPUUYMHOU —
HEHTPaJIbHBIA WK Tpadruueckuid npoieccop. B nmocnennem ciydae KOpeHb
poOJIEM MOXKET PaCcIoiaraThCs B HECKOJIBKUX MECTax IrpauuecKoro KoH-
Beliepa. DTo 3aTPYIHAET MOUCK, HO, OTHICKAB U PEIINB MPOOIEMY, MOKHO
HAJCATHCS Ha 3HAYUTEIBHOE YIIYUIIICHHE, U JIa)Ke HEOOJIBIITNE YCOBEPIICH-
CTBOBAaHHS B IOJCHUCTEME OTOOpaKCHHS 3a4acTy0 IPHBOJIIT K BIeYaT-
JISTFOIIIAM PEe3YJIbTaTaM.

LleHTpaapHBIN TIPOIIECCOP MOCHLUIACT HHCTPYKIIMM OTOOpaKeHUS de-
pe3 rpadudecknii MporpaMMHBIA WHTepdelc, 3aTeM depe3 armapaTHbIN
JpaiiBEp OHM TOCTYIAIOT B TpaUUIECKUl MPOIECCOP M HAKAIUIUBAIOTCS B
ero Oydepe KoMaHI. DTH KOMaHIbI TTOOUEPETHO 00pabaTHIBAIOTCS CHUCTE-
MO TapajjieabHON 00paboTKH rpaduuecKoro mpoieccopa, moka oydep He
omycreeT. Ho B qaHHOM mociie10BaTeIbHOCTH ropa3 o 00JIbIIIe HIOAHCOB.

CyIiecTByeT HECKOJIBKO IMOIXOJ0B K IOMCKY HCTOYHHKA IMPOOJIEM
0TOOpaXkeHUs TpaduKu:

— nporpoBaHue rpadUIECKOro MPOIECCopPa;

— aHAJIHU3 OTJEIBHBIX KaJIPOB C MIOMOIIBIO OTJIaIUMKa KaJIPOB;

— MOUCK METOA0M Itepebopa.

Ipoghunuposanue epaguuecrkozo npoyeccopa

[Tockonpky B oTOOpaxeHUU Tpaduku 3aJAeMCTBOBAHBI 00a IMpoIliec-
copa —TICHTPAJbHBI W TpaduuecKuii, IS BBIABICHHS TEPErPyKEHHOTO
KOMIIOHEHTa clieayeT ucnonbizoBaTh obiactu CPU Usage u GPU Usage
npOQUIMPOBIIMKA.

[IpodunupoBanre NPUIOKEHHUM, TI€ OCHOBHAS HArpy3Ka JIOKHUTCS
Ha rpauueckuil mporeccop, OCyIeCTBIAETCS HECKOIBKO cioxHee. [Ipen-
CTaBbTE MPHUJIOKEHHE, CO3JaroIee HEOOJbIIOe KOIMYECTBO OOBEKTOB C
OOJBIIUM KOJMYECTBOM IMOJMTOHOB, HCIOJB3YIOIIEE NECATKH TOUYEYHBIX
HMCTOYHHKOB CBETA, YPE3MEPHO CIIOKHBIN IIeiiep, 00padaThIBAFOIIMI TEK-
CTYpy, TEKCTypbl HOpMaJiel, KapTy BBICOT, KapTy dIMUCCHH, KapTy OKKITIO-
3UU U T. 1.

Omnaoka Kkaopoes
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B Unity 5 nosiBunack HOBasg (PyHKUHMSA OTJIAJKU KaJIpOB — HHCTPY-
MEHT, TIO3BOJISIONTUN OMPEICIUTh MOPSA0OK COOPKH U OTOOPAKCHUS CIICHBI
OTIIETTLHBIMU OOpaIlleHusIMU K cucteMe Busyanusamnuu. lllenkas Ha aie-
MEHTaX CITUCKa, MOXHO HAOJIFOJaTh, KaK BBHITJISIUT CIICHA B TOT WM MHOMN
MOMEHT BpeMmeHHu. Kpome Toro, oriagka KaapoB MO3BOJSET IOIYYUTh
MHOT'O TIOJIE3HBIX CBEJICHUN O BHIOPAHHOM BBI30BE, TAKUX KaK TEKyIlas
1eJIb OTOOpaKEHMS, JJIsI Yero MpeJaHa3Ha4YeH BbI30B U KaKHE TapaMeTphbl
VCITOJIb30BaHEI.

Ecnu cHmkeHHne MPOM3BOAUTEILHOCTH CBS3aHO C OOpAIICHUSIMH K
CHUCTEME BU3yaJIM3allH, 3TOT WHCTPYMEHT MOMOXKET OMPEIEIUTh, KaKHue
BBI3OBBI MMPOU3BOAUINCH, U BBISICHUTH, BBITIOJHSUIMCH JIM JTUITHAE BBHI3OBHI,
HE OKA3bIBAIOIIME BIMSHUS Ha CIEHY. DTO MOMOXKET YMEHBIIUTh KOJIUYE-
CTBO BBI30BOB, HallpuMep, MyTeM yJAJICHUS HEHY)XHBIX OOBEKTOB MU MX
MakeTHON 00paboOTKH.

V3kue mecma na smane npedsapumenvHou 00pabomKu

Hepenko ncmonas3yroTcs MeId, coAepiKaiiue Maccy HEHYKHBIX JaH-
HbIX UV-BEKTOPOB M BEKTOPOB HOPMAJICH, TTO3TOMY MX CIEAYET TIIaTeNb-
HO TPOBEPUTh HA HAIWYWE TMOJOOHBIX M3MHUIIECTB. Hy»XHO MO3BOIUTH
Unity onTUMH3UPOBATH CTPYKTYPY, UYTO MPHUBEIAET K YMEHBIICHHUIO KOJIH-
YecTBa MIPOMAXOB K3IIIa IIPH YTECHUM BEPIIUH HA 3Tale MpeIBapUTEIHHON
00paboTKH.

Yposenv oemanuzayuu

ITon TepmunoM YpoBeHb neranuzanuu (LOD) monumarotcst mupo-
KM€ BO3MOXKHOCTH JWHAMUYECKON 3aMEHBI B 3aBUCUMOCTH OT YJaJEHHO-
CTH OTHOCHUTENBHO KaMmepbl. Hamboisiee 4acTo HCHOJIB3YyETCS MEXaHU3M
YpOBHEW neTanu3aliui, OCHOBAaHHBIM HAa MeEIIax: JWHAMHUYECKas 3aMeHa
MeIlla Ha €ro BCe MEHEe U MEHee JIeTaln3uPOBaHHBIC BEPCUHU 10 MEpe ya-
JeHus OT KaMepbl. Ellle oqHUM MPUMEPOM MOKET CIYKUTh 3aMEHa HaXoO-
TSIIAXCS BJIaJId aHUMHUPOBAHHBIX MEPCOHAKEW WX BEPCUSMH C MEHBIIINM
KOJTMYECTBOM KOCTEH JJISI COKpAIIIEHUs 3aTpaT Ha aHUMAITHIO.

[Ipyn wucnonp30BaHUM MEXaHW3Ma YPOBHEW JETaU3alMU B CIEHE
pa3MenIaeTcsi HeCKOJIbKO 0OBEKTOB, MPUCOSANHIEMBIX K UTPOBOMY OOBEK-
Ty B KauecTBe AOYEepHUX 4yepe3 KomMnoHeHT LODGroup. OTOT KOMOOHEHT
dbopMUpYyET MPSAMOYTOJIHHUKH, OTPAaHWUYMBAIONINE OOBEKTHI, U BHIOMPACT,
KaKOl OOBEKT BBIBOAUTH, OMMMPASICh HA pa3Mep OTPaHUUHUBAIONICTO MPSIMO-
YTOJIbHUKA B TOJIe 3peHHs KaMmephl. Eciu orpaHMYMBaIONINN TPSIMOYTOJIb-
HUK OO0BEKTa 3aHUMAET OOJIBIIYI0 YacTh BUAUMON OOJACTHU, BHIOMPAIOTCS
MEIIN U3 HUKHUX TPYIIT YPOBHEH JIETaTN3alNH, a €CIIH OTPaHUINBAFOIIIHMI
PSMOYTOJIPHUK OYE€HBb MaJl, BRIOMPAFOTCS MEITN M3 BEpXHUX TpyIil. Ecim
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MEII HAaXOJMTCS CIMUIIKOM JAJEKO, MOKHO HACTPOUTH CKPBITHE BCEX JO-
YEepHUX 0OBEKTOB.

Hcnonbs3oBaHue STOM (PYHKUUH MOXKET 3HAUUTENIBHO YBEIUYHTH
BpeMsi pa3palbOTKH, TMOCKOJIbKY XYyJOXKHHUKAM MPHUIIETCS CreHEpUpPOBATH
BEPCHUU C MaJIbIM KOJIMYECTBOM IIOJIMTOHOB, a IU3alHEPAM YPOBHEU — CO3-
JaTh TPYIIIbI A€TaIU3all1, HACTPOUTh U MPOBEPUTH UX, UTOOBI YOEIUTHCH,
YTO MEPEXO0/bl HE BBI3BIBAIOT JIPOYKAHUS MPU YJIAJICHUU U HPUOIMKEHUU
kamepbl. Kpome Toro, mpu TakoM MOAXOJE YBEJIUYMBAETCS MOTPEOJICHHE
IIaMSITH U PECYPCOB IIEHTPAIBHOIO MPOLECCOPA, TaK KAK aIbTEPHATHUBHBIE
MEIIM XpaHATCS B MamATH, a KoMIoHeHT LODGroup A0JDKEH peryiaspHo
IPOBEPSATH, HE IEPEMECTUIIACH JIU KaMepa B HOBOE MOJIOKEHUE, YTOObI Tra-
PAHTUPOBATH COOTBETCTBYIOIIEE N3MEHEHUE YPOBHEN JETAIN3ALUN.

B HacTosiiee BpeMsi BO3MOXHOCTH T'pa)UueCKUX KapT JOCTUIIIN Ta-
KOTrO YpOBHS, 4TO 00paOOTKa BEPIIMH SIBJISETCA HE CaMOW Ba)KHOM mpo-
oseMoii. BmecTe ¢ MOMOJHUTENBHBIMU 3aTpaTaMH, COMPOBOXKAAIOUIUMU
NPUMEHEHNE MEXAaHU3Ma JIeTalI3allui YPOBHEH, pa3paboTunKam CIeayeT
n30eraTb NpeIBapUTEIbHOW ONTHUMHU3ALMHU U IOJIOKUTHCA HAa MEXaHU3M
JeTanu3alyyu ypoBHEN. 3I0yNOTPEeOICHUE 3TUM MEXaHU3MOM MPUBENET K
NOTEPSIM NMPOU3BOAUTENLHOCTH B IPYTUX YACTSIX MPUIOKEHUS U OecCMBbIC-
JIEHHOM MOTepe BpeMEeHHU npu pa3zpadbotke. Eciau He qoka3zaHO, YTO UMEHHO
B 9TOM COCTOUT IpO0OIIeMa, 3TO HE SABJISAETCS poOIIeMOi!

Jlia cueH, oToOpaxaromux OOIUIMPHBIE POCTPAHCTBA UTPOBOTO MHU-
pa MpH YacCThIX NMEPEMEMICHUAX KaMEPBI, CIEAYET U3HAYAIBHO MPEITYCMOT-
PETHh NPUMEHEHHUE ATOI0 METOJA, IIOCKOJIBKY MPH YBEJIMYEHUHN PACCTOSHUS
Y 3HAYUTEIBHOM POCTE KOJIMYECTBA BUAMUMBIX OOBEKTOB MPOU30MAET pe3-
KO€ YBEJIIMYCHUE YMCIIA BEPIIMH. B clieHaX, OrpaHUYEHHBIX TOMENIEHUEM,
U B CLEHaX, [JI¢ KaMepa HallpaBjcHa BHU3 Ha UTPOBOM MUD, CIEAYET BO3-
JEPKATBCS OT MCIOJIb30BAaHUS YpPOBHEW JeTanu3auud. B urpax, 3aHu-
MarolMX MPOMEXYTOYHOE MOJIOKEHHUE, ClIeAyeT H30eraTb NpPUMEHEHUs
3TOM (PyHKILIMH, MIOKA B HEMl HE BOSHUKHET OcTpas HeoOxoauMocTh. Bee 3a-
BHUCHUT OT TOTO, CKOJIbKO BEpIIMH OyAE€T BUAHO B JHOOO MOMEHT BpEMEHHU
Y KaK 4aCTO U3MEHSETCS PACCTOSHUE 10 KaMEPHI.

Omxnroyenue CKUHUHEA 2paguiecKum npoyeccopom

Kak yxe rosopuiock, Unity nmojaepKuBaeT BbIIOJHEHUE CKUHUHTA
rpapuueckuM MPOLECCOPOM JUIsl CHHIXKEHUS HArpy3kd Ha LEHTPaJbHBIHI
IIPOLIECCOP 3@ CYET YBEJMYEHUs HArpy3KHM Ha rpauyecKkuil Mporeccop.
Tak Kak CKMHUHI SIBJIIETCSI OJHHM M3 «BIICUATIIAIOLIE IapajuICIbHBIX»
IIPOLIECCOB, KOTOPBIE XOPOLIO COUYETAXOTCS C MapaIEIbHOU apXUTEKTYPOr
rpauyeckoro mpoieccopa, nepeaada 3Toi 3aja4l €My 4acTo JAaeT XOpo-
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Ui BeIMTpBIL. Ho Ha BBIMOJSHEHUE ATOM 3a/1auu OyAEeT TPATUThCS JAParo-
LEHHOE BpeMsi, HEOOXOAMMOE Ha ONpe/eSIeHne BEPIIUH (HparMeHTOoB, IO-
ATOMY OTKJIFOYEHHUE 00paOOTKU CKMHUHTA TPapUUYECKUM MPOIIECCOPOM SIB-
JSI€TCs e1le OJHUM HaIpaBJIEHUEM [JISl UCCIIEIOBAHUSA, €CJIM y3KOE MECTO
OOHapyXHUTCs B 3TOW o0OsacTu. OTKIIOYUTh CKUHUHT TPaQUUYECKUM Mpo-
IIECCOPOM MOYKHO ¢ IoMoIbio mapametpa Edit -> Project Settings ->Player
Settings -> Other Settings -> GPU Skinning.

V3kue mecma na smane oxonuamenbHoU 06pabomku

OTan OKOHYATEIhLHOM 00pabOTKHU SIBIISIETCS HaubOJee MHTEPECHOU
YacThIO KOHBeEHepa rpauyeckoro mpoieccopa, Tak Kak 3/1€Chb CO3/1aeTCs
nojaBisitoiee 00abmMUHCTBO rpadudeckux 3¢ dexros. CiaegoBaTebHO, HA
ATOM 3Talle 3HAYUTEIbHO Yalle BOZHUKAIOT y3KHUE MECTAa.

31ech MOKHO MCIIOJIb30BaTh JBa MyTH:

— YMEHBIIUTDH Pa3pelICHNUE;
— YMEHBIIUTh KaY€CTBO TEKCTYP.

OTH W3MEHEHUs OclIadAT pabouyro Harpy3ky Ha JIByX Ba)KHBIX CTa-
JUSAX 3aKJIFOYUTEILHON YacTH KOHBENEpa, YBEJIUUUB CKOPOCTh 3aMOJTHEHUS
U TIPOIYCKHYIO CHOCOOHOCTh MaMsATH COOTBETCTBEHHO. B HacTosiee Bpe-
Ms CKOPOCTh 3aIlOJIHEHUS SIBIIAETCS HanbOoJee pacnpoOCTPAaHEHHON MpUYH-
HOM MaJieHus] MPOU3BOUTEILHOCTH MPU OTOOpaKeHUH rpadrKu, MOITOMY
HAYHEM C Hee.

Ckopocmb 3anonnenus

braronapss yMeHbIIEHHIO pa3penieHusl SKpaHa CHCTEME pacTepu3a-
IIMUA TIPUJETCS CO3/aBaTh 3HAYUTEIBHO MEHbIIE (ParMeHTOB U TPaHCIIO-
HAPOBAaTh UX HAa MEHBIIMN MO pa3sMepaMm XOJCT MUKCEICH. DTO MO3BOJUT
YBEJIUYUTh CKOPOCTh 3allOJIHEHHs M OCHaOUT HArpy3kKy Ha KIFOUEBYIO
4acTh KOHBeWepa Buzyainuzauun. CiaeqoBaTeIbHO, €CIU P YMEHBIICHUU
pa3pelieHus: SKpaHa Pe3KO YBEIUYUTCSA MPOU3BOAUTEIBLHOCTD, 3HAUUT, JI€-
JI0 B CKOPOCTH 3aIOJHEHUS.

CKopoCTh 3allOJIHEHUS OXBAThIBAET BECbMA IIMPOKUN KPYT MOHATHM,
OTHOCSIIIIUXCSL K CKOPOCTH, C KOTOPOM rpadudeckuii mporeccop crnocoOeH
otoOpaxxkath QparmeHTsl. HO 3TO Kacaercs TOIBKO (PparMeHTOB, KOTOPHIE
0JIaronmoy4yHO MPOUUIM BCE MPOBEPKH HA MPOTSKEHUHU BBIIIOJHEHUS 3a-
JaHHOTO 1menaepa. OparMeHT — 3TO «IHOTEHUHUAIBHBIA MMUKCENbY», U €CIIH
ar00ast U3 ero MPoOBEPOK OKOHYHUTCS HEyJadyeil, OH HEMEIJICHHO OTOpachI-
BaeTCs. OJTO 3HAYUTENHHO YBEIMYMBAET MPOU3BOJUTEIBLHOCTh, TaK Kak
KOHBEMep MpomycKaeT 3aTPaTHYIO ONEpalUi0 OTOOPAXKEHUS U IEPEXOTUT K
cieayrmeMy GparMeHTy.

270



[TpousBoauTenu rpaguyeckux KapT OOBIUHO YKa3bIBAIOT B pEKJIaM-
HBIX MaTepuansax KOHKPETHYIO CKOPOCTh 3alOJHEHHUS, OOBIYHO B TMTaIUK-
CeNsiX B CEKYH]y, HO 3TO HECKOJIbKO HEMPABUILHO, TaK KaK TOYHEE OyAeT
CKa3aTh, YTO 3TO CKOpPOCTh B ruradparmMeHTax B cekyHIy. OIHaKo 3TO
YUCTO aKaJEeMUYECKHM aprymeHT. B mto0om ciyuae, OOblue 3HAYCHUS
CKOPOCTH 3aIlOJIHEHUSI TOBOPAT O TOM, YTO YCTPOMCTBO NOTEHIIMAIHHO
MOKET MPOMYCTUTh Yepe3 KOHBelep Oobiiie (parMeHTOB.

Onmumusayus uietioepos

[eitaepsl CIOCOOHBI 3HAYUTEIBHO CHU3UTh CKOPOCTh 3alIOJIHEHUS B
3aBUCHUMOCTH OT UX CJIOXHOCTH, KOJUYECTBA TEKCTYp, YUCIA UCIOJIb3Ye-
MBIX MaTeMaThudeckux (QyHkuuid u T. n. llelimepsl BIUSIOT HA CKOPOCTH
3al0JIHEHUS HE HANPSIMYIO0, @ KOCBEHHO, U3-3a TOTO, YTO IPU BBINOJHEHUU
meiiepoB rpaduyecKoMy MPOIECCOPY MPUXOIUTCS MPOU3BOAUTH BBIYHC-
JICHUsl WIM MOJy4YaTh JaHHble 3 namatu. [lapamnensHas npuponaa rpadu-
YECKOro Mpoleccopa 03Ha4yaeT, uTo JIDOOE Y3KOE MECTO B MOTOKE OyaAeT
OTpaHUYMBATh KOJUYECTBO (PAarMEHTOB, MEPEIaBaAEMbIX MOCIEAYIOIIUM
MOTOKaM, HO TapajuieibHas 00paboTka 00eCreYyuBaeT YCKOPEHUE OTHOCH-
TeJIbHO TOCJIEI0BaTEILHOM 00padOTKHY.

[IporpamMupoBaHre U ONTUMH3ALUS IIEHICPOB 3aHUMAIOT 0CO00E
MECTO B 00slacTu pa3paboTKu urp. VX aOcTpakTHBIA U y3KOCTICIIUATBHBIM
XapakTep TpeOyIOT MBIIIJIEHUS ONPEAEICHHOTO POJa, OTIMYAOIIETOCS OT
TOTO, KOTOPBIM TpedyeTcs JUisl HalmMCcaHusl KoJa UTPOBOIO Ipoliecca U AJis
B3aMMO/JICUCTBUS C JIBIXKKOM. B 1ieiigepax 4acTo UCMOIb3YIOTCS HEOObIY-
HbIE MaTEMaTHUYECKUE TIPUEMbl U 00XOJIHbIC TYTH JJIs OOPA0OTKU JaHHBIX,
HalpuMep MpeABapuTeSIbHAasT KOMITWIALIMS 3HaUYCHUN 13 (PailjioB TEKCTYP.
N3-3a 3TOr0 u U3-3a BaXXHOCTU UX ONTHUMH3AIMNU HIEHIEPhI, KaK MPaBUIIO,
OYEHb TPYJIHO YUTATh U MOJIEPHU3UPOBAT.

[ToaToMy MHOTHE pa3pabOTYHKU MOJIB3YIOTCS MPETyCTaHOBICHHBIMU
mieiiiepaMy UJM MHCTPYMEHTaMU BU3YaJIbHOM pa3paboOTKu IIEnepoB U3
Asset Store, Takumu kak Shader Forge nnu Shader Sandwich. Onu ynpo-
IIAI0T CO3J]aHKE HAYaJIbHOTO KOJa IIelepa, KOTOPhIM, BIPOUYEM, MOXKET
OKa3aThCs HE cambIM 3P (deKTUBHBIM. [Ipu UcCnonb30BaHUN TIPEBAPUTEIIH-
HO MOATOTOBJICHHBIX MIEHIEPOB WK CO3JaHHBIX C MOMOIIbIO HHCTPYMEH-
TOB CTOUT IOIBITATHCS ONTUMHU3UPOBATH UX C TOMOIIBI0 HECKOJIBKHUX MPO-
BEPEHHBIX U HAJIC)KHBIX METOJIOB.

Lletioepwvt 0151 MOOUNBHBIX NAAMPOPM

MobwibHbIe 1Ieiaepsl, BeTpoeHHbIe B Unity, He UMEIOT KaKUX-JIH00
KOHKPETHBIX OrpaHUYEHUN, OOSI3BIBAIOIIMX HMX HUCIOJIL30BaTh TOJIBKO Ha
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MOOMJIBHBIX ycTpoiicTBaXx. OHU MPOCTO ONTHMHU3UPOBAHBI B pacyeTe Ha
MUHUMAJbHBIE PECYPC).

HactonbHble TpUI0XKEHUS MOTYT HCIOJIB30BaTh 3TH HIEHIEPHI, HO
uX TIPUMEHEHHE, KaK MPaBUJIO, BIICYET MOTEPIO0 KadecTBa rpaduxu. [emo
3/1€Ch 3aKJIF0YAETCsl TOJBKO B MPUEMIIEMOCTH CHUXEHHUS KadecTBa rpadu-
ku. [loaTroMy mompoOyiiTe MO’KCIEPUMEHTHPOBATh C MOOWJIHLHBIMU SKBH-
BaJICHTAMU OOBIUHBIX IIEHIEPOB, YTOOBI ONMPENEIUTh, HACKOJIBKO XOPOIIO
OHM COOTBETCTBYIOT Ballleil UTpe.

Llletioepwr nosepxrnocmeti

[Ipu ucnosib30BaHUU MIEUAECPOB MOBEPXHOCTEM, KOTOPHIE YIIPOIIAIOT
mporpaMMupoBaHue mieiaepoB, 1BKoK Unity 6epeT Ha cebst mpeobpaso-
BaHME KOJa IIeiiiepa MOBEPXHOCTEN M M30aBIsET OT HEOOXOJUMOCTH 3a-
JTyMBIBaThCSA 00 ONTUMH3ALUSIX, KOTOPbIe ObUIM pacCMOTPEHBI BhIie. O
HAKO JAHHBIN MOJAXO0J JIa€T BO3MOKHOCTh M3MEHATH HEKOTOPhIE MapameT-
pBI JJIsI CHUDKEHUSI TOUHOCTH B 1EJISIX YIPOILEHUST MATEMAaTUUECKUX pacue-
TOB. [loBepxXHOCTHBIE 1I€HIephl B OOIIEM Clydae JAOCTaTOYHO 3(PPEeKTUB-
HbI, HO MIPU UHJIUBUYAIBHOM TMOJIX0/€ MOXKHO TO0OUTHCS OONbIIEH UX OM-
TUMU3ALIH.

ATpuOyT approxview OKa3bIBaeT BIUSHHUE HA TOYHOCTH AIIPOKCH-
Mally HaIpaBJICHUS B3MJIS[a, MO3BOJISASI COKOHOMHUTH Ha 3TOM OYEHb 3a-
TpaTHOM omeparuu. ATpuOyT halfasview perynupyer TOYHOCTh MpeaCTaB-
JIEHUSI BEKTOPOB, HO CIEAYET OCTeperaThCcsi €ro BIUSHUA HAa MaTeMaTuye-
CKHE ONepaluy C JaHHBIMHU, UMEIOIIUMHU pa3Hble TUIbI TOYHOCTU. ATpHU-
oyt nofor- wardadd ymeHbIIaeT KOIUYECTBO UCTOUHUKOB HAMPABIECHHOTO
CBETa J0 OJHOTO, COKpalllasi KOJMYECTBO BBI30BOB CHUCTEMBbI BH3yasu3a-
I[MU, IOCKOJIBKY IIEH Iep OyIEeT BBIMOJHATH OTOOpAXKEHUE 3a OJIMH MPOXO/,
HO YMEHBIIIas TPH 3TOM CIOXHOCTh OcBemieHus. M Hakonen, atpuOyT
noambient OTKIIIOYAET B YUET PACCESTHHOTO OCBEIICHUSI, UCKITIOYast JOTOJI-
HUTEJIbHBIE MaTeMaTUYECKUE ONepalliu, KOTOpblE B JAHHOM CIydae He
HYKHBI.

Peanuzyume yposnu demanuzayuu na ocnose uietioepos

Nmeetcs Bo3MOXKHOCTH 3acTaBuTh Unity HUCHOJIB30BATH JJIsI OTOOpa-
KEHHS yAAICHHBIX OOBEKTOB 00Jiee MPOCThIE HIeHAepbl, YTO IPPEKTUBHO
COXpaHUT TPeOyeMyI0 CKOPOCThH 3alOJIHEHHs, OCOOCHHO MPU pa3BePTHIBA-
HUUW UTPHI HA PA3IMYHBIX MIaT(GopMax UM MOAIEPHKKE ITUPOKOTO CIIEKTpa
anmapaTHbIX BO3MOXHOCTEH. B mieliiepe MOKHO MCIOJIb30BaTh KIIOUYEBOE
cinoBo LOD, uTo0ObI 3a7aTh 3KpaHHBIA pasmep, MOAAepKUBAEMbIN IIeH 1e-
poM. Eciu Tekylui ypoBEHb J€Talu3alud HE COOTBETCTBYET ATOMY 3Ha-
YEHHUI0, OyJIET BBIMOJHEH MEPEeXo/] K CIAeAYyIoleMy Leliepy u T. 1., oKa
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He Oyner HalJeH mieiaep, MoAAeP KUBAIOIIUN 3a/laHHbIA pa3Mmep. 3Hade-
Hue LOD nns mieiiiepa MOKHO Tak)Ke 3aJlaTh BO BPEMs BBIIOJHEHHUS, UC-
noJib3ys ero ceoiicTBo maximumLOD.

IIponycknas cnocoonocms namsamu

[IponyckHas cioCOOHOCTh MaMSTH — €II€ OJIMH Ba)KHbII KOMIOHEHT
3Ta- 1Ma OKOHYATeIbHON 00pabOTKU U MOTEHIIMATBHBIM HCTOYHUK MPOOIIEM.
[IponyckHasi CIOCOOHOCTh MaMSITU PACXOAYETCsl BCAKHM pa3, KOrja TeK-
CTypa HM3BJIEKAETCS U3 OCHOBHOW BUAEOMAaMSATU IpaUuecKoro Mporecco-
pa. I'padprueckuii mporueccop COAEPKUT HECKOJIBKO siAep, NMEIOIIUX J10C-
Ty K TOU K€ 00JIaCTH BUIICONAMATH, HO KaXIbI U3 HUX UMEET HAMHOTO
MEHBIINN 110 Pa3Mepy JIOKAJIbHBIN TEKCTYPHBIN KAII, XPAHAIINN TEKYIIYIO
TEKCTYpY WJIU MOCJEAHIO0, C KOTOpPOU padboTan rpaduueckuit mpoieccop.

Besikuit pas, korjna pparMeHTHBIN IIeHaep TPOU3BOIUT BEIOOPKY U3
TEKCTYpbl, KOTOpasi y>K€ HaXOJUTCS B JIOKAIHBHOM TEKCTYPHOM K3IIIE sI]pa,
OHa BBITIOJHSAETCS MOJHUEHOCHO M MPaKTUYECKH He 3aMeTHO. Ho ecinu BbI-
MOJIHSIETCSI BBIOOPKA M3 TEKCTYPbI, OTCYTCTBYIOIIEH B TEKCTYPHOM KAIIIE,
nepe/] €€ BHIMOJHEHUEM TEKCTypa JOJKHA ObITh U3BJICUCHA U3 BUJICOMAMSI-
ti. CaMa nepenayda BhI3BIBAET PACXOI0OBAHUE 3HAUUTEIBHOM JOJIHM MPOITY-
CKHOM CIOCOOHOCTH MaMsTH, TOYHEE, 3Ta JIOJIsl paBHA TMOJHOMY pa3Mepy
¢aiina TeKCTyphbl, XpaHsiieMycs B BujaeonamsaTu. IMeHHO 1o 3Toil mpuiu-
HE, €CJIM Y3KUM MECTOM MPOU3BOAUTEIBLHOCTHU SIBJISIETCA MPOITYCKHAsS CITO-
COOHOCTh MaMATH, CHUKEHHUE KAa4eCTBA TEKCTYP MPHU TECTUPOBAHUM METO-
oM Tiepedopa MPUBEAET K PE3KOMY MOBBIIMICHUIO MTPOU3BOUTEIIHHOCTH.
YMeEHbILIEHHE pa3MEPOB TEKCTYP YBEJIMUYMBAET MPOIMYCKHYIO CIIOCOOHOCTH
naMATH TpaUUecKoro Mmpoueccopa, Mo3BOJsAsA €My H3BJIEKaThb HEOOXOAU-
MbI€ TEKCTYpPhl HAMHOTO ObIcTpee. [ 100anbHO YMEHBIIUTh Ka4yeCTBO TEK-
CTYp MOXHO ¢ nomoIipio napamerpa Edit ->Project Settings -> Quality ->
Texture Quality, npucBouB emy 3HaueHue Half Res (Omna BTopas),
Quarter Res (Oxna uerBeptasi) win Eighth Res (Onna Bocbmast).

Korpa y3kuM MecToMm SIBJISIETCS IPOMYCKHAsi CIIOCOOHOCTh MaMSITH,
rpaduuecKuid mpoieccop OyJIeT U3BJIEKaTh HEOOXOIUMbIE TEKCTYpPhl CHOBA
U CHOBA, YTO MPUBENET K 3a/IEPKKE BCETr0O MPOLECcCca, TOCKOJIBbKY K3III TEK-
CTyp OyAET *AaTh MOSBICHUS HEOOXOAUMOTO (PparMeHTa nepea ero oopa-
ootkoii. ['padrueckuii mpoiieccop He CMOXKET 3amucarh JIaHHbIe B Oydep
KaJIpOB K MOMEHTY €ro OTOOpa)K€HUsl Ha dKpaHe, 3a0JOKUPYET BECH IMPO-
1[ECC U MPUBENET K YMEHBIIEHUIO YaCTOThI KaJPOB.

CylecTByeT HECKOJIBKO PEIeHUM MpoOIeMbl HEIOCTATOYHOM Tpo-
IIYCKHOM CITIOCOOHOCTH MaMSATH.
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Ymenvwatime pazmepvr mexcmyp

OTOT MOAXOJ MPOCT, HAAEKEH U NPUMEHUM MPAKTUYECKHA BCEIAA.
OOBIYHO YMEHBIIICHUE pPa3pelIeHUs] TEKCTyp WM HCIOJIb30BaHHE THUIIOB
JAHHBIX C MEHBIIEH TOYHOCTHIO MPHUBOAUT K YXYIUIEHHUIO KauecTBA U30-
OpakeHus, HO MHOT/Ia IEPEX0]] Ha UCIIOJIb30BaHUE 16-OUTHBIX TEKCTYp HE
BBI3BIBAET 3aMETHOTO yXYIICHUS.

MexaHu3M mip-TEKCTYpUPOBaHUSI — €UI€ OJWH OTJIMWYHBIM Croco0
YMEHBILIUTH pa3Mepbl TEKCTYpP, KOTOPbIE B3aJ/BIepe] NEPEAAIOTC MEKIY
BUJICONAMATBI0 U TEKCTYpHBbIM K3meM. OOpaTuTe BHUMaHUE, YTO Mpea-
CTaBJICHUE CIICHBI UMEET PEKUM 3aIUBKA Mipmaps, B KOTOPOM TEKCTYPBHI,
MPUCYTCTBYIOIIUE B CIIEHE, OKPAIIMBAKOTCS B CUHUWM WA KPacHbIN I[BET B
3aBUCUMOCTH OT COOTBETCTBHSI TEKYLIEro macmrada TEKCTYyphbl MOJIOXKe-
HUIO U OPUEHTAIMU KaMepbl. DTO TOMOKET OMNPEIEIUTh TEKCTYpHI, SB-
JSIOIIMECs KaHIuaaTaMu JUIsl JalibHEeUIed ONTUMHU3AIUY.

Opeanusytime pecypcul 05l yMEeHbUIeHUS NePEKAYKU MeKCYp

OTOT MOJXO0J OCHOBBIBAETCS Ha MaKeTHOHW oOpaOOTKe M aTjacax.
Cy1iecTByeT JIh BO3MOXHOCTh MAKETHOW 00paboTKu Hanbosaee 00beMHBIX
daiinoB Tekctyp? Ecnu 3T0 Tak, MOXKHO M30aBUTH rpaduyuecKuil mpoiec-
COp OT HEOOXOUMOCTH TEPErOHSITh OJHH U T€ K€ (paityibl TEKCTYyphl CHOBA
U CHOBa B Te€YeHUE OJHOTO Kajpa. Kak kpaliHee cpelcTBO MOXKHO TOMC-
KaTh CIOCO0 yNaluTh HEKOTOPbIE TEKCTYpbl U3 MPOEKTa U MOBTOPHO HC-
N0JIb30BaTh Moxoxue (ainbl. Hampumep, ecnu uMeroTcss mpoOsieMbl CoO
CKOPOCTBIO 3aIIOJIHEHUS, MOKHO C IMOMOIIBIO IIEHIEPOB (PparMeHTOB CO-
Opath B Ky4dy (aillibl TEKCTYp, IPUMEHIEMBIX B UTPE C Pa3IMYHBIMU Ba-
pHUaIMsIMU 1IBETOB.

lIpedsapumenvuas 3a2py3Ka mexcmypbl

HecMmoTpss Ha TO 4TO 3TO HE OTHOCHUTCS HANpPSIMYyH K IPOU3BOIM-
TEJIbHOCTH, CTOUT OTMETUTD, YTO MyCTasi TEKCTypa, UCIOJIb3yeMasi BO Bpe-
MsI ACUHXPOHHOM 3arpy3kH, MOXKET pPE3KO CHU3UTh KauecTBO WIphl. Ilo-
TOMY >KEJIaTEIbHO UMETh BO3MOXXHOCTh YINPABIIATH 3arpy3KOM TEKCTYp C
JUCKA U MPUHYAUTENBHO 3arpyKaTh TEKCTYPbl B OCHOBHYIO MaMsTh, a 3a-
TEM U B BUJICONAMSITh, IIPEKJIC YEM OHM JIEUCTBUTENBHO IMOHA00STCS.

JInst 3TOro0 4acTo CO3MAE€TCS CKPBITHIII UTPOBOM OOBEKT C HYKHOU
TEKCTYpPOM M NMOMEMIAETCS TIe-TO B CLUEHE Ha IIyTH UTPOKa K MECTy, T
oHa motpedyercs. Kak TOJNBKO TEKCTYpUPOBaHHBIM OOBEKT CTaHOBUTCS
KaH/IUJIaTOM Ha OTOOpa’keHHEe, HAUHETCS MPOoLlecC KOMUPOBaHUsS €ro JaH-
HBIX B BUJEONAMTh. ITO HECKOJBKO IPOMO3JIKOE, HO B TO K€ BpeMsl Mpo-
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CTO€ B pealu3allii peuieHue, J0CTaTOYHO 3(PPEeKTUBHOE B OOJBUIMHCTBE
CIIy4aes.

MoXHO TakKe YMpaBIATh dTUM MPOIECCOM M3 KOJA CIIEHAPHs, W3-
MEHSIsI TEKCTYPY CKpPBITOTO MaTepHaa:

GetComponent<Renderer>().material.texture = textureToPreload;

llepeszacpyska mexcmyp

B penkux cimydasix, Korja 3arpykaercsi CIMIIKOM MHOTO TEKCTyp-
HBIX JaHHBIX U HEOOXOJMMBIC TEKCTYPhl OTCYTCTBYIOT B BHUCONAMSATH B
JTAHHBI MOMEHT, TPapUIECKOMY TPOIIECCOPY MPHUAETCS U3BJICUb UX U3 OC-
HOBHOM MaMSITH U 3aTEPETh MPEXKJIE 3arpy’KEHHbIE TEKCTYPhI, YTOOBI OCBO-
001UTh MECTO. DTOT MPOLIECC YCYTyOIsieTcss ¢ TeYeHUEM BPEMEHH H3-3a
dbparMeHTanuu MaMsTH, ¥ BO3HUKAET PHUCK, YTO 3aTEPThIe TEKCTYPHI MPH-
JIETCSl U3BJIEKATh CHOBA U CHOBA Ha MPOTSHKEHUHU OJIHOTO U TOTO ke Kajpa.

Ota npobiieMa HE CTOUT TaK OCTPO B COBPEMEHHBIX KOHCOJsIX PS4,
Xbox One nu Wiil, Tak kak y HUX 00IIee IPOCTPAHCTBO MaMATH JIJIsl 1[€H-
TPAIBPHOTO U TPaPUIECKOTO TporeccopoB. X KOHCTPYKITHUS ONTUMHU3HPO-
BaHa Ha almapaTHOM yYPOBHE M YYWUTHIBAaeT TOT (PaKT, YTO HA yCTPONCTBE
BCET/Ia 3aIlyCKaeTCsl OJTHO MPUIJIOKEHUE U ITOYTH Beeraa oroopaxaercs 3D-
rpadguka. OmHako Bce mpoure MIaThopMbl TOJDKHBI pa3feisTh BpeMs U
NaMATh MEXIY HECKOJIbKHUMH MPUIOKEHUSIMU U UMETh BO3MOKHOCTh pa-
ootath 0e3 rpaduyeckoro mpoueccopa. [loaTomy Ha HUX UMEETCS OTAENb-
Hasl MaMsATh JUIs HEHTPAIbHOTO U ISl TPpaUUYecKOro mpoueccopoB, U He-
00X0IMMO TapaHTHPOBATh, YTO OOIIMI 00BEM HCITONB3YEMBIX TEKCTYp HU
B KaKOW MOMEHT BPEMEHH HE TPEBBICUT 00beMa JTOCTYITHOW BHICONIAMSTH
Ha 11eJIEBOM 000PY/1I0BaHUMU.

Ocesewenue u 3amenenue

Unity npenjaraet aBa CTWJIS IMHAMHUYECKOTO OCBEIICHHS, a TaKXKe
BHEJIpEHUE CBETOBBIX 2((PEKTOB C MOMOIIBIO KapT ocBemieHus. Kpome To-
ro, MPEAOCTABIISIETCS] HECKOJIBKO CIIOCOOOB CO3J]aHUsl TEHEH C pa3IMYHBIMU
YPOBHSIMU CIIOKHOCTH U 3aTpaTaMy Ha 00paOOTKy BO BpeMs BHITIOJTHCHHUSI.
OTH 1Ba CTWIS HE TOJHKO MMEIOT MacCy BapHaIlWii, HO U MHOYKECTBO KO-
BapHBIX JIOBYIIEK, B KOTOPBIE JIETKO IMOMACTh, €CIU HE MPOSBIATH JTOIK-
HYI0 OCTOPOKHOCTb.

Haunem ¢ AByX riaBHBIX peXMMOB ocBeuleHus. X HacTpoiniku Ha-
xonarcst B pazaene Edit -> Project Settings -> Player -> Other Settings -
>Rendering 1 3aBUCAT OT TIaTHOPMBI.

Henocpeocmeennoe omobpasicenue
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HenocpenctBeHHOE O0TOOpa)keHHE SABIISIETCS KJIAacCUUYeCKou (hopmoii
O0TOOpaXEHUsI UCTOYHUKOB CBeTa B clieHe. Kaxkaplii 00BEKT OOBIYHO OTO-
OpakaeTcsl 3a HECKOJIBKO ITPOXOJI0OB OJHOTO M TOTO JKe mieiaepa. Yumcio
IIPOXOJIOB OIPEICIICTCS KOJIMYECTBOM, PACTIONIOKEHUEM U SIPKOCTHIO HC-
TOYHUKOB cBeTa. Unity IBITA€TCS OMPEACIIUTh MPUOPUTETHBIN MCTOYHHUK
HAIPaBJICHHOTO CBETa JJI1 00BEKTa M MOJYYUTh €ro MEepBUYHOE OTOOpa-
KEHHE B «0a30BOM IIPOXOJie». 3aTe€M BBIJEIAETCS 1O YEThIPEX CaMbIX
MOIIHBIX OJIDKAMIIMX TOYCYHBIX HCTOYHHUKOB CBETAa, M TOT )K€ OOBEKT
oToOpakaeTcsl MOBTOPHO 3a HECKOJBKUX IPOTOHOB OJHOTO M TOTO K€
dbparMeHTHOrO HIekaepa.

OmnoowcenHnoe 3ameHeHue

OTnoXkeHHOE 3aTeHEHWEe, WM OTJI0KEHHOE OTOOpa)keHHWe, KaK €ro
WHOT/Ia HAa3bIBAIOT, JIOCTYITHO TOJIBKO Ha rpaduyeckux mporeccopax, moj-
NepKUBAIOIINX, M0 KpaiHed Mepe, Shader Model 3.0. Dtor mMeTon ObLI
BeChbMa TOMYJISIPEeH HEKOTOPOE BPeMs, HO 3TO HE MPHUBEIIO K MOJHOMY OT-
Ka3y OT METOJla HEMOCPEJACTBEHHON BU3YaIM3allMH M3-3a TPUMEHEHUS C
OTOBOPKAaMHU M OTPAaHMYCHHOW TOIIEPKKH MOOUIBHBIMH YCTPOWCTBAMU.
CrinaxuBaHue, MPO3padyHOCTh U aHMMHUPOBAHHBIC TIEPCOHAXKHU, MOTydaro-
e TeHH, HEe OIS KUBAIOTCS IIPU HCIIOJIb30BAHUHM OJHOTO TOJIBKO Me-
TOJa OTJ0XKEHHOI'O 3aTEHEHHMS, U €ro CIeIyeT MCI0JIh30BaTh BMECTE C Me-
TOJOM HEIMOCPEJCTBEHHOTO OTOOPaKEHUs, B KaUueCTBE 3allaCHOT'O BapHaH-
Ta.

Obpabomka oceewjeHusi 8 6ePUUHHOM uileroepe (yemapesuutl cno-
cob)

C TexHWYeCKOW TOYKHM 3PEHUSI CYIIECTBYET Oojiee IBYX METOJ/OB
peanu3anmu ocBereHus. Unity MO3BOISET TakKe HCIIONB30BAaTh U IMapy
yCTapeBIINX CHCTEM, HO TOJIBKO O/THA M3 HUX MMEET aKTyalbHOE 3HAUYCHHE,
a UIMEHHO 00pab0TKa OCBEIICHHS B BEPIIUHHOM IeHaepe. DTO 3HAUUTEIIb-
HO YIIPOIIEHHBINH CHOCO0 pacyeTa OCBEIICHHUS, MOCKOJIbKY BBITIOTHSIECTCS
TOJIBKO JUTsI BEPIIMH, a HE I MuKcened. [Ipyrumu ciioBaMu, B IIBET Tia-
JAIOIIETO OCBEIICHUS OKPAIIMBAIOTCS I1EIbIe TTOBEPXHOCTH, a HE OTICIb-
HBIC TTUKCEIH.

OTa ycTapeBIIasi TEXHOJIOTHS MMOYTH BBINIIA W3 YIOTPEOJICHUS, TaK
KaK OTCYTCTBHE HQJIC)KAIIETO OCBEIICHUS M TEHEW 3aTPyIHSCT BH3yasIu-
3aruio TIyOnHbl. OHA MOXKET MPUMEHATHCA i1 2D-urp, B KOTOPBIX HE
IJIAHUPYETCS MCIOJIb30BaTh TEHU, KapThl HOpMaJIeH W pa3JIMuHbIC JPyTrUe
OCOOCHHOCTH OCBEIIECHHMS, HO 3Ta TEXHOJIOTHS BCE €IIIe JOCTYITHA.

Obpabomka meHeli 8 peaibHOM 8peMeHU
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Msrkue TeHH BeCchMa 3aTpaTHBI, )KECTKHUE TCHU MEHEe 3aTpaTHBI, HO
HET TeHeW, cBOOOJHBIX OT 3arpar. Bce nHactpoiiku Shadow Resolution,
Shadow Projection, Shadow Distance u Shadow Cascades, onpenenstoniue
MOBEJICHUE W CIIOKHOCTh TEHEW, MOKHO HaiTu B paszzaene Edit -> Project
Settings -> Quality -> Shadows.

Onmumuzayus oceeujenusl

Kpatko paccMoTpeB Bce TEXHOJOTUM OCBEILICHUSI, TIEPEUIeM K OMu-
CaHUIO0 METOJIOB CHHKEHUS 3aTPaT, CBSI3aHHBIX C OCBEIICHUEM.

Hcnonvzosanue coomeemcmayowe2o pexrcuma 3a1ueKu

[IpoBeauTe TECTUPOBAHUE ABYX OCHOBHBIX METOJOB OTOOpPaKCHWS,
YTOOBI OMPEEINTh, KaKOW JydIllle MOAXOIUT JJIA Baliero mpoekra. OTio-
KEHHOE 3aTCHEHUE YacCTO HCIIOJIb3YETCS KaK PE3epBHBIN METOH, IpHUMe-
HSIEMBIH, KOTJ]a HETIOCPEACTBEHHOE OTOOpakeHUE MaryoHo BIMSIET Ha MPO-
U3BOJIUTENLHOCTh, HO BOOOIIE MHOTOE 3aBUCHUT OT PE3YyJIbTATOB BBISBIIC-
HUS Y3KUX MECT, TaK KaK MHOTJa TPYIHO BBISICHUTH PA3HUITY MEXKIy HAMH.

Hcnonvsosanue macok 6bl0pakosku

CgoiictBo Culling Mask koMnoHeHTa UCTOYHMKA OCBEIICHUSI — 3TO
MacKa CIJIO€B, UCIIOIb3yeMas ISl OmpeeieHus 00beKTOB, KOTOpPhIE OyayT
3aTPOHYTHI JAaHHBIM UCTOYHUKOM cBeTa. OHO momMoraeT 3(PPeKTUBHO CO-
KpaTUTh 3aTpaThl Ha OCBEIEHHUE, TaK KaK B3aHMMOJICUCTBUE CO CIIOSMHU
UMEET 3/1eCh TOT K€ CMBICH, YTO MPU UCTIOIB30BAHUU CJIOEB ISl ONTUMHU-
3aiuu (pusnyeckor cucteMbl. OOBEKTHI MOTYT BXOAWUTH TOJIBKO B OJMH
CJIOW, M COKpallleHHue 3aTpaT Ha (U3UYECKOe MOJISTUPOBAaHUE W Ha OCBe-
IIICHUE MOXKET CTaTh IIFOCOM, HO B CiTydae KOH(JIMKTOB TaKOU TMOJIXO] TIe-
pecTaet ObITh UACaTbHBIM.

Hcnonv3oeaHnue 6HeOpeHHbIX Kapm 0C8eUeHUs.

Buenpenue ocBemieHuss W 3aTEHEHUS B CIEHY TpeOyeT ropasmio
MEHbIIIe 3aTpaT, YeM CO3[laHh€ WX BO BpeMs BbINOIHEHUs. OOOpOTHOM
CTOPOHOM 3TOTO MpHeMa SIBIIETCS YBEIUUYEHUE pa3Mepa MPUIoKeHUs, 1o-
TpeOJIeHnsI W TMaJCHHS MPOIMYCKHON CIIOCOOHOCTH TaMATH. B KOHEYHOM
cueTe, €CIM CBETOBBIC d(P(EKThI PEATH3YIOTCS TOJBKO C IMOMOIIBIO yCTa-
peBIero crocofa pacdyeTa OCBEICHUS B BEPITUHHOM IIEHIAEpE WIH UMe-
€TCSl CAMHCTBEHHBIH HANPaBICHHBIM HMCTOYHWUK OCBCICHUS, BHEIPEHUE
KapThl OCBEIICHUS IPUBEIET K 3HAUUTEILHOMY CHUKEHUIO 3aTpart.

Onmumuzayus mexeti

Ha 06paboTky TeHel mpuxoasaTcs OOoJIbIe BCEro oOpaIieHui K Cuc-
TeMe BU3yalIu3allui U HauOoJIbIlas 10151 CKOPOCTH 3aMOIHEHUsI, HO 00beM
nepeaaBaeMbIX JaHHBIX BepLIMH M BbIOOp mapamerpa Shadow Projection
OyIeT okas3pIBaTh BIWSHHUE HAa CIIOCOOHOCTh T'€HEPHUPOBATH MCTOYHUKU U
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IIPUEMHUKY T€HEW B HAYaJIbHOM 4acTu KOHBeuepa. I[lepBeiM nemom ciieny-
€T TMOMBITATHCS COKPATUTh KOJIMYECTBO BEPIIUH JJIT 00paOOTKH B HAYaIh-
HOM 9acTH KOHBeWepa, u 3P(HEeKT OT BHECSHUsI HYKHBIX ISl ITOTO U3MEHE-
HUM OyJIeT MHOTOKPAaTHO YCHUJICH.

OOpaiiieHnst K CUCTeME BU3yalIM3alliy 3aTPAaurBaIOTCS Ha 3aTCHEHHE
pu OTOOPAKEHUU BUJIMMBIX OOBEKTOB B OTJEIbHBIN Oydep — UCTOYHUKA
WU TIpUEeMHUKa TeHU 00 00oux. Kax b1t 00beKT, 0TOOpakaeMblid B ATy
KapTy, TpeOyeT MOTOJHUTEIBHBIX OOpAIICHHH K CHCTEME BH3yaH3aIluH,
YTO JeNaeT TeHW MPUYNHOW MHOTOKPATHO BO3PACTAIONIMX 3aTpaT MPOU3-
BOAUTEIHHOCTH, TTOATOMY TOJIB30BATEIIO YACTO MPEAJIaraloTCsi HACTPOUKH
JUTsl TIOHMDKEHHST KauecTBa, MO3BOJISIONINE YMEHBIIUTHh 3TOT 3PDEKT Win
Ja)Ke WCKJIIOUNUTH €TO MOJHOCTHIO TIPH MCIIOJIB30BAaHUM CIaboro o00pym0-
BaHMUS.

[Tapamerp Shadow Distance siBnsercst riao0anbHBIM MHOMXKHUTEIEM,
BIUSIONIMM Ha OTOOpaKEHHE TEHEH BO BpPEeMs BBITOJIHCHHUSA. UeM MEHbIIe
TEHEeW, TeM BBIIIE TPON3BOAUTEIHHOCTh BCETO MPoIiecca 0TOOpaKEHNI.

Bonbmne 3nauenust mapamerpoB Shadow Resolution u Shadow Cas-
cades yBenMUMBAIOT PACXOJ0OBAHHUE MPOMYCKHON CIMOCOOHOCTH MaMSTH U
CKOPOCTHU 3aMOJIHEHHS. DTU MapaMeTpbl MOTYT TOMOYb MCKJIIOYUTH TOSIB-
JeHue apredakToB IpU 0TOOpaKEHNUU TEHEH, HO 3a CUET YBEIUUYEHUS pa3-
Mepa KapThl TEHEH, KOTOPYIO HY>KHO MepechliaTh U TpeOyIoleni X0ICT co-
OTBETCTBYIOIIETO pa3Mepa.

CTOUT OTMETHUTD, YTO MATKHE TCHH MOTPEOISIOT TaMATH U PECYPCOB
IIEHTPAIBHOTO MPOIECcCOpa He OOJBINE, YeM KECTKHE, TTOCKOIbKY €IHHCT-
BEHHOE WX PA3JIMYME 3aKIIOYAETCS B MPUMEHEHUH 00JIee CIOXKHBIX IIeH-
JIEPOB. DTO O3HAYAET, YTO B MPUIIOKEHHUSIX C JTOCTATOYHO BHICOKOM CKOPO-
CTHIO 3aIOJIHEHMs] MOYKHO TO3BOJIMTH CeO€ YIyUYlIEHHYIO TpapuUecKyIo
YETKOCTb MATKUX TEHEM.

Onmumuszayus epaguxu 01 MOOUILHBIX YCMPOUCNE

CnocobHocth ABuxkka Unity pa3BepThIBaTbCS Ha MOOWIIBHBIX YCT-
poiicTBaX O0YyCIIOBHJIA POCT €ro IMOMYJSIPHOCTH Cpead JroOuTeneid u Ko-
MaH]] pa3pabOTIYMKOB MAJIOTO U CPEAHETO pa3Mepa.

OOpatuTe BHUMaHHUE, YTO JIHOOOM M3 IMOJIXOJ0B, ONMHUCAHHBIX HUKE,
MOXXET yCTapeTh B OJmkaiiiiee Bpemsi, €ClIM KaKue-TO U3 HUX yXKe He ycC-
Tapenu. PBIHOK MOOUIIBHBIX YCTPOMCTB Pa3BUBAETCS HEBEPOSTHO OBICTPO,
U TIPUBEJIEHHbIE HMXKE METOJIbl MPOCTO OTPAKAIOT HAKOIUICHHBIN 3a TO-
CJIEJIHUE MSATh JIET OTIBIT.

Munumuzayus obpawjenuii K cucmeme U3yaIuU3ayuU
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Yarie Bcero y3KkuM MECTOM MOOWMJIBHBIX MPUJIOKEHUMN SIBIISIFOTCSI 00-
palieHusi K CUCTEME BU3yaJu3allMM, a HE CKOpPOCTh 3amojiHeHus. Ho He
CJIelyeT UTHOPUPOBATh U MPOOJIEMBI, CBSI3aHHBIE CO CKOPOCTBIO 3aIlOJIHE-
HUs. B 11060M MOOMIBHOM MPUIIOKEHUH TTPUEMIIEMOTO KadecTBa HE00X0-
JUMO C CaMOro Hauajia peain30BaTh OOBEIUHEHHUE MEIIeH, TAaKeTHYI0 00-
paboTky M atTiackl. JKelaTenbHO TakKe MPUMEHUTH OTJIOKEHHOE 0ToOpa-
KEHUE, TTOCKOJIbKY OHO XOPOIIO COYETAETCS C APYTUMU OCOOCHHOCTAMHU
MOOMJIBHBIX TIPUJIOKEHUN, HAaMpUMEP OTKA30M OT HCMOJIb30BAaHUS MPO-
3pavyHOCTH ¥ OOJBIIOr0 YHCIa aHUMHPOBAHHBIX TIEPCOHAKEN.

Munumuzayus Koruvecmea Mamepuaios

Ota npobiieMa TeCHO CBSI3aHA C UICSIMHU MaKETHOM 00pabOTKH M aT-
JacamMu. YeM MEHbIIIE MaTepUaJIOB, TEM MEHBIIE OOpalIeHU K CHCTEME
BU3yallU3allMu. DTOT MOJXO0J MOMOTAET TaKXKe pelaTh MpoOIeMbl HU3KOM
IPOIYCKHOM CIIOCOOHOCTH MaMsTH, XapaKTepHbIE i MOOWIBHBIX YCT-
POMCTB.

Ymenvwenue pazmepos mexcmyp u Koauuecmea mamepuaios

BobIIMHCTBO MOOWIIBHBIX YCTPOWCTB MMEIOT HAMHOTO MEHBIIUM
TEKCTYpPHBIN K311, yeM 0oJiee MOIIHbIE HACTOJbHBIE yCTpoiicTBa. Hampu-
mep, 1Phone 3G mopaepkuBaeT TEKCTypbl pazmepom He Oonee 1024 x
1024, uto oOycnoBineHo orpanuyeHussMu Oudamorexkn OpenGLESI.1 u
NPUMEHEHUEM MPOCTOM TEXHOJIOTUU OTOOpakKeHHUs! BEpIIMH. Y CTpOHCTBA
1Phone 3GS, 1Phone 4 u iPad ucnons3yror 6monmumorexy OpenGLES 2.0,
MOAAECP/KUBAIOIIYI0 TEKCTYphI pazMepoB 10 2048 x 2048. bonee nmo3nHue
MOKOJICHUS TOAAEPKUBAIOT TEKCTyphbl pazmepoM a0 4096 x 4096. Tuia-
TEJIbHO MPOBEPHTE XAPAKTEPUCTUKHU aNIapPaTHBIX YCTPOUCTB, YTOOBI yJIO-
CTOBEPHUTHCS, YTO OHU MOJJEPKUBAIOT pa3Mepbl TEKCTYp, KOTOPbIE MPe-
II0JIaraeTcsl MCIOJb30BaTh. MMenTe B BUAY, UTO HOBEHWIINE YCTPOWCTBA
HUKOTJa HE SBJSIOTCS CaMbIM paclpocTpaHeHHBIMH. YTOOBI urpa Moria
3aBOEBaTh 0oJiee MUPOKYIO ayIMTOPHIO, OHA JOJIKHA MOJAeP>KUBaTh U 00-
nee cialble yCTPONCTBA.
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