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https://t.me/portalTolT
Houemy umenno Unity?

Ecnu Bbl 4HTa€TE 3Ty KHHUTY, CKOPEE BCETO, BBl MEYTAETE CO3JaTh CBOIO KOMIIbIO-
TepHy10 Urpy. PaHblie, korna Urpsl OblIM OTHOCUTEIBHO MPOCTHIMH, pa3paboTka
Urpbl HAYHHANACH C HYJIS. DTO JOBOJIBHO KPONOTAMUBBIH MpoLecc, Tpedyroluii He
TOJIBKO 0COOBIX HaBBIKOB MPOrPaMMMPOBAHHS, HO U LIENOH pa3HOIIEPCTHOH KO-
MaH[1bl — KaK MHHUMYM HYXCHO HECKOJIbKO pa3paboT4HKOB (CO31aTh KOMIIBIOTED-
HYIO UTPY OHOMY HE MO CHJIy) U XOPOUIMH XyIOXHHK, BIaJCIOUIHHI HE TONBKO
KHCTBIO, HO U Tpa)MueCKUMH PEAAKTOPaMH.

B coBpeMEHHOM MMpE UIPbl HACTONBKO CIOXHBIE, TO C HYJs MX HUKTO NPaKTH-
4yeckd He co3naer. Kak npaBuiio, UCMONb3yeTcs KakoH-T0 ppedMBOPK (IBHMKOK)
JUTS CO3/1aHUS KOMITBKOTEPHBIX Urp. Vcrons3oBaHue (ppedMBOpKa CyILIECTBEHHO
ynpoiaeT (CleaoBaTeNbHO, YCKOPSAET) MPOLECC pa3paboTKH UTPHL

OnHO M3 TAKUX CPENCTB H CTAJIO MPEIMETOM 3T0i KHUrH. Unity — Mexmiatdop-
MEHHas cpelia pa3paboTKU KOMIIbIOTEPHBIX UTp. C ee OMOLLBI0 MOXKHO CO3/1aBaTh
urpel, padotarouye noa 6onee yem 20 pa3IH4YHBIMH ONEPALIMOHHBIMH CHCTEMA-
MH — HACTOJIbHBIE KOMIIBIOTEPHI (CTALIMOHAPHEIE H HOYTOYKH ), UTPOBBIE KOHCOJH,
MOOUIIBHBIE YCTPOHCTBa, IHTEPHET-IPUIOKEHHUS U Ap.

OcHoBHas 3anada Unity — nemokpaTu3upoBarts pa3pabotky urp. Teneps paspa-
00TKa COOCTBEHHO UTpBI JOCTYIHA KAXIOMY JKENaloLIeMy, B TOM YHCIIE CTYACH-
Ty (a1 HUX BooO1Ie 0coOble YCIOBHS) U [UIS CTapTa BaM He MOHAa00UTCS Kakas-
TO KOCMH4Yeckas CyMMa JeHer (BO3MOXXHO, OHa MOHagoOuTCs B OymyuieMm ajs
conepxxaHus coocTBeHHOH [T-komMnaHuy, crequanu3upyoLeics Ha pa3padoTke



Dunity_ ..

urp). bonbmnHCTBO HEOOXOIUMBIX CPEACTB OECIIATHO U HA YTO, BO3MOXHO, ITPH-
JETCs MOTPaTUThCS — Ha napy HabopoB acceToB (PECYpPCOB) IUIsS UTPhI, YTOOBI He
pa3pabarbIBaTh HX CAaMOCTOSTEIBHO.

IlepBas Bepcus Unity Boimna B 2005 rogy u ¢ TOro BpeMEHH aKTHBHO pa3-
BHBaeTCHl.

[Tpenmymectsa Unity:

e Omna OecniatHa. [la, ects 1 muatHele Bepcud Unity, HO €ClM BBl HaUHHA0-
Ui pa3paboT4HK Hrp, A Hadana BaM OyneT mocTarodyHo GecriaTHOH Bep-
CHH, KOTOpas ¥ OyIeT pacCMOTpEHa B 3TOH KHUTe. Bee, uTo MBI ciesiaeM B 3TOH
KHHUTe, OyIEeT ceNiaHo B OeCIIaTHOM BEPCHH.

¢ KpoccniarpopmeHHasi nmoaaep:kka. 3T0 03Ha4aeT, 4To ¢ nomoupio Unity
MOXXHO MOCTPOUTh HUrpy mis Jro0oi miaargopmsl, B ToM uyuciae Windows,
Linux, i0S, macOS u T.1.

e Mara3un acceToB. Hy)xHa QyHKIIHOHANBHOCTh, BBIXOIMAIIAS 32 PAMKH CTaH-
naptHoii noctaBku? HeoOxomumble acceThl MOXKHO HaWTH B Asset Store — Tam
BbI MOXXETE KyIMHUTh CKPHITTHI, MOZIEJH, 3ByKH 1 MHOTO€ IPYTOe IS BAalllUX UTP.

e BusyanbHbli pegakTop. B otnune ot apyrux UrpoBbix miuargopm, rae BaMm
OpUAETCs NHUcaTh TOHHBI KOJIa, IPEX e YeM Bbl UTO-1M00 yBUIUTE HAa IKpaHE,
B Unity BaM Hy>XHO MPOCTO UMIIOPTHPOBATh acceT (HampUMep, MOAENb Yeo-
BEKa WJIM MAIlIWHBI) Ha ClLeHy. BulyanbHbli cTHIIb pa3pabOTKH MpPHUBIEKAET
HOBHYKOB, 1a ¥ 1p0o¢eCCHOHANIOB, KOTOPbIE XEeIatoT 9KOHOMUTh BpeMsl, TpeOy-
eMoe Ha pa3pabotky urpsl. Unity momo6na LEGO, raoe n3 Habopa acceToB Bbl
MO>XETE MOCTPOUTH BCE, HA YTO criocoOHa Baia ¢GaHTa3us.

YV Bcero ecTh ¥ HEIOCTAaTKH U OHM He 00ouutH croponoii U Unity. Tpu paborte ¢
3TOH Cpenoi BOZMOXHBI CII0XHOCTH NPH paboTe ¢ MHOTOKOMIIOHEHTHBIMH CXEMa-
MH H 3aTpyJHEHHs [PH NOAKIIOYEHHH BHeHUX 6ubnuorek. Ho ot atoro cpena
HE CTajia MEHee MOoMyJIpHOH.

Ha Unity HanucaHsl TBICAYH U, IPUIIOKEHHH H CUMYJISALHMN, KOTOPBIE OXBAThI-
BaIOT MHOXECTBO M1aTdopM U xxaHpoB. [1pu 3ToM Unity nenonb3yercs Kak Kpyr-
HBIMH pa3paboTyrKaMH, TaKk U HeOOJIbIIMMHU HE3aBUCHMbBIMU CTYAHUSMH.

[IpuGopsi 1 MmaTepuabi

BoT 10BOJIBHO CKPOMHBIH CIIHCOK TOTO, YTO BaM HY>XHO, YTOOBI paboTarh ¢ 3TOM
KHHTE U 4TO00BI pa3paboTaTh COOCTBEHHYIO HIPY:
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ITepconanbHeIl KOMOBIOTED, paboTarowwmii mox ynpasnesneM Windows 7 SP+
(unu ¢ 6onee HOBOM Bepcueit Windows) uiin Mac nop ynpasienneM Mountain
Lion unu HOBee. ITO Bce, 4TO He0OXoauMo i yctaHoBkd Unity. O cucteM-
HBIX TPEOOBaHHSAX Mbl IOTOBOPHM JaJiee.

Cob6crBenHo, cama Unity, KoTOpyro MOXKHO OecriaTHO ckayars ¢ caiita https://
store.unity.com/.

Blender 2.92 unu 60see HOBBIH. BONBIIMHCTBO acceToB, KOTOPBIE MBI OyneM
UCIIOJIb30BaTh B 3TOH KHUre, siBysitorcs ¢ainamu Blender, koTophiii nomkex
OBITh YCTaHOBJIEH Ha BallleM Kommnblotepe. He 6ecriokoiitecs, oH 6ecriaTHbli.
Ckauatb Blender MmoxxHo no aapecy https://www.blender.org/download.

YcrpoiictBo, pabotatoiee noa ynpasieHueM 10S 9 unu Boiwie win Android
6.0 (6onee npeBHHE HET CMbICJIA HCNONbL30BaTh B 2021-0M roay) HJIM BbllLE
(neobs3arenbHo). Takne MOOMIIBHBIE YCTPOICTBA MOHANO0ATCS JHILIL B TOM
Cllydae, €CJIM Bbl IUIaHUpYeTe pa3paboTKy MOOHIIBHBIX UIp.

Buneokapra, coBmectumas ¢ DX10 - DX12. B GonbliMHCTBE CilyyaeB MpH-
Mepbl U3 3TOH KHHTH MOXKHO OyzeT 3anyckaTh U Ha 6osiee cTapoil BUIeoKapTe,
OITHAaKO, €CJIH BBI [IJIAHUpPYyETe pa3paboTKy peasbHOH HMIpbl, MPHAETCS MOTpa-
THUTBCS Ha BUEOKAPTY.

Ha stom Bce. Teneps o cucreMHbIx TpeboBaHusAX. bosee KOHKPETHBIE CHCTEMHBIE
TpeOOBaHHs BBIMIAAAT TaK:

OnepauyoHHas cUcTeMa NODKHA ObITh 64-pa3psinHoil. [la, BBl MOXETE BECTH
pa3paborky B Windows 7 SP1+, HO oHa moynkHa ObITh 64-paspsaHoi. CBs-
3aHO 3TO XOTS OBbI C TE€M, YTO 32-pa3psAHbIE ONEPALHOHHBIE CHCTEMBI MOTYT
anpecosarb 232 6uToB, T0 ecth 4 I'6 O3Y. [la, Bepcus Unity 2019.1 1o cux nop
noguepxuBaeT Windows 7 SP1, Tak 4To €CjiM y Bac 10 CHX MOP APEBHSS «OIe-
PaLHOHKay, €€ He NPHIETCA NepeyCTaHaBINBaTh, XOTA B 2021 -0M rogy 1aBHO
nopa nepeitn Ha Windows 10, yunTsiBas, uto nopaepxkka Windows 7 6bu1a
npekpatuerna B 2020-oM roay.

MunumaneHblid 06beM onepatuBHO# namsatH — 8 I'6 (va 2020 ron, B CKOpoM
BPEMEHH CHCTEMHBIE TPEOOBAaHHSI MOTYT M3MEHHUTBCS H «MHHHMaJjKka» Oymer
Ha ypoBHe 16 I'0).

IIpoueccop momkeH noaaepxkuBath Habop uMHCTpykuuid SSE2. 310 MuHH-
ManbHbele TpeOoBaHus. Pekomenayemsie — Intel Core i7-3770 @ 3.4 GHz
min AMDFX-8350 @ 4.0 GHz unu nydue. Ecnu koMnsrotepa euie Het, U
BbI TOJIBKO [TOJYMBIBAETE O MPHOOPETEHHH — MOKYMAaNTe HIIM CTaLHOHAPHBIHA
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KOMITBIOTEP HJIH HTPOBOH HOYTOYK — Ha TaKMX HOYTOYKax Jy4liie npopaborana
CHCTEMA OXJIAXKIIEHHUS, U OH He OyIeT BBIKIIIOYaThCs NPU neperpesax. Takxke
Ha MIPOBBIX HOYTOYKaxX 4acTO YCTaHABIMBAIOT MMOJHOLIEHHBIE MPOLIECCOPHI, a
HE UX ype3aHHble MOOHIIbHBIE BepCHH. HO U CTOSAT TakHe MallMHBI HEAEIIEBO.

o Oo0beM Buaeonamatd — 2 I'6 uimu Beiwe. O coBMecTuMocTH ¢ DirectX ObL10
ckaza”o panee (DX10 nmn DX11/DX12). KoHkpeTHble MpUMeEpbl MUHUMAJThb-
HbIX pekoMeHnyeMbIx kaptT — NVIDIA GeForce GTX 780 unu AMD Radeon
R9 290X. BcTpoeHHbIe BUAEOKAPThl HOYTOYKOB MaJjlo MOAXOMAT Jis pa3paboT-
KH HI'P, XOTs1 ObI 10 TOH NPHYHHE, YTO OHH OYAYT HCIOIH30BATh ONEPATHBHYIO
namsarth HOyTOyKka u u3, ckaxkeM 8 I'0, y Bac Oyner noctynso 6 I'6, nockonbKy
2 u3 HuX OyzeT OTBeJeHO Noj BUaeonamsaTh. [lokynaiTe HOyTOYKH TOJBKO €
JIBYMsI BUIEOKapTaMHu — B OOBIYHOM peXxuMe OyIeT HCIOoNb30BaTh BCTPOEHHAs
BHeOKapTa (Bpoae kakoi-To Intel 6xx), a B mpouecce Hrpsl — BTOpas, Ooee
MOLHAsl BUJEOKapTa.

o XenarensHo UMeTh SSD-HaKoMmUTENb, YTOOBI YCKOPHTH pabOTy AMCKOBOMH
nozacucreMsl. O0beM JHCKa MOXET ObITh MHHMMANIBHBIM — XBaTHUT U 128 T'6.
3toro Oyner 10CTaTOYHO, YTOOBl YCTAaHOBHTH ONEPALHOHHYI0 cuctemy H Uni-
ty, a BCe OCTaTbHOE MOXKHO XpaHUTh Ha 00biyHOM HDD.

KoHeuHO, 3TO HEe 03HAYaeT, YTO €CJIH Y BAC MEHEE MOLIHBIH KOMITBIOTEDP, HYXKHO
Cpa3sy ke OTIpaBNIATHCS B MarasuH M MOKynaTh MOILHYI0 MauuHy. He cnietnre.
Hayatb pa3paboTKy MOXHO M Ha MEHEE MOILHOM KOMIIBIOTEpE, CKaXkeM, C MpO-
neccopom Intel Core i3. U3 Tex pexoMeHnauuii 00sA3aTeNbHBIA TOJIBKO 00BEM
onepaTHBHOI namaTH — 8 I'0, npu MeHbIIeM 00beMe npoLecc pa3paboTKH UIPBI
obeuiaer ObITh MEHEE NPUATHBIM.

Yr1o ymeet Unity? OcHOBHBIE BO3MOXKHOCTH

OtnnunrtenbHas yepta Unity — mpoCTOH M MOHATHBIN Ja)ke HOBHUKY HHTEp(eic
BH3YallbHOTO PeJakTopa. Pa3paGoTunK MOXET HE TOJIBKO MPOCMOTPETH, Kak 6y1eT
BBIIVISIIETh TAaK MJIM HHAsl CLIEHA, HO M BBINOJIHHUTH OTJIAKy MIpbl NIPAMO B peIaK-
Tope. Jla, ucrnonb3ys HHCTEKTOp (06aacTs Inspector), Bol MOXeTe B nmpoLecce
BBINOJIHEHHS HTPBI MEHATH CBOMCTBA BCEX OOBEKTOB CLIEHBI H CMOTPETD B PEXKHUME
peanbHJIT0 BpEMEHH, Kak MpUMEHs0TCs u3MeHeHHs! I1pu uenonbs3oBanuH m000i
ApYro# cpelsl MPOLEecC BBINIAAUT HHAue: BHECIH H3MEHEHHs, 3aMyCTHIIH, €CIH
YTO-TO HE TaK — NPEKPATHIIH BHINIOJHEHHE, ONATh BHECIH H3MEHEHHS, OIATh 3a-
nycTiid 4 T.0. B 3Tom nuane Unity CHITBHO 9KOHOMHT BpeMs pa3paboTyHKa.
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Jo Bepcuu 2017.2 Unity nonnepxuBaia ABa si3blka IporpaMMupoBaHus — C# u
nuanekt JavaScript (npasaa, B Unity oH HasbiBaeTcs UnityScript). Panee Obl1a
nopuepxka auajnekra Python (s3p1k Boo), HO B msToii Bepcuu ee yOpainu, mo-
CKOJIbKy OHa He Mmoibs3oBanack cnpocoM. OTcrona cienyer, 4To Bbl, KaK paspa-
OOTYHK, JNOJDKHBI BIaneTh, 160 C#, nubo JavaScript. Hu ogMH U3 3THX S3BIKOB
NpOrpaMMHpPOBAaHUs B JaHHOH KHHUIE€ HE pacCMaTpUBAaeTCsl — 3TO JOBOJBHO pac-
MPOCTPAHEHHBIE S3bIKH M MM IOCBSILIEHBl AECATKH KHHUIL. Bbl MoxeTe BbIOpaTh
mo0yro. OgHako B 6osee HOBBIX Bepcusix Unity ot mommepyxkku UnityScript oT-
kazanuce. [lonyyaercs, uiau Ucnonas3oBaTh BepcHio 2017, koTopas Ha NaHHBINR
MOMEHT aKTyajbHa U MOIEPKUBAETCS COOOILECTBOM (B IJIaHE aCCETOB U APYTUX
PECYpCOB), HIIH XK€ MporpaMMHupoBaTh Ha C#. Jlyumie BeIOpaTh BTOPOH BapHaHT,
TeM OoJiee YTO BCE CKPUITHI B ITOH KHUre HamucaHbl MMeHHO Ha C#, HO eciu
BBl OTJIMYHO 3Haere JavaScript, y BaC MOTYT BO3HUKHYTb COMHEHHs. YCTaHOBHB
Bepcuto 2017, MoxxHO mporpammupoBath Ha UnityScript, oqHako, UMeiiTe B BULY,
YTO y Bac He MOJYYHTCS IMepeHecTH kon B Oonee HoByro Bepcuto Unity. U 3to
OCHOBHOH HEIOCTAaTOK, M3-3a KOTOpOro ucmosib3oBanue UnityScript cTporo He
PEKOMEHTYETCSI.

Teneps moroBopuM o npoekre B Unity. [IpoekT aeautcs Ha cueHs! (YPOBHH) — 3TO
OTAeNbHbIE (aiibl, copepKaliie CBOU UIPOBbIE MHPBI CO CBOMM HAOOpOM 00BEK-
TOB, ClLIEHapHeB, U HacTpoeK. CLIeHbI, KaK MPaBUII0, COIEPKAT 00BEKTHI (MOAEH),
TaK U MyCTble UIPOBbIE OOBEKTHI, KOTOPBIE HE HMEIOT CBOEH MOJENH — TaK Ha3bl-
BaeMble «IYCTHIKW». B cBOIO o4yepens, 00beKTHI coaepkaT Habopbl KOMIOHEH-
TOB, C KOTOPBIMH U B3aUMOJEHCTBYIOT CKPHIITHI.

VY kaxnoro o0beKkTa ecTb CBoe HazBaHue (mpu 3ToM B Unity nomyckaercst Hajiu-
yue AByX U 6osiee 00BbEKTOB C ONMHAKOBBIMU HAa3BaHUSAMHU), TAKXKE Y OOBEKTa €CTh
TEr U CJIOH, Ha KOTOPOM OH JI0JKEH OBbITh ITOKa3aH.

Euie y kaxaoro o0bekTa Ha CLEeHE 0053aTeIbHO UMeETCsl KOMIOHEHT Transform,
XpaHSIIMHA KOOPAMHATHI MECTOIOJIOKEHHSI, TOBOPOTAa U pa3MepoB OOBEKTa IO
BCeM TpeM ocsM. UToObl caenaTh MoAEidb BUAMMOH, MCIOJB3YETCSI KOMITOHEHT
Mesh Renderer.

Cpena Unity nonnepxuBaet (GU3MKy TBEPIBIX TEN U TKAHEMH, a Takxke (U3MKy Bpo-
ne Ragdoll (tpsinuunas kykna). Penaktop nomnepxuBaeT CUCTEMY HacJeI0BaHHUS
00BEKTOB: JOUepHHE OOBEKTHI OyIyT MOBTOPSTH BCE U3MEHEHHS MO3ULHHU, TTOBO-
pOTa U MacIuTaba poIUTEILCKOro 00bekTa. CKPHIITH B PENAKTOPE MPHKPEIIAIOT-
csl K 00BEKTaM B BHIE OTJIEJIbHBIX KOMIIOHEHTOB.

[lpu ummnopre tekctypbl B Unity MoxHO creHepupoBath alpha-kanan, mip-
ypoBHH, normal-map, light-map, kapTy oTpaxxeHuii — 3T0 BCce, KOHEYHO, XOPOLLIO.
Ho ecTb U orpaHMueHHs — HENb3sl IPUKPENHTh TEKCTYPY Ha MoJelb. byaer cos-
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JlaH MaTepuain, KoTopoMy OyneT Ha3HaueH Lueiaep, U 3aTeM MarepHan npukpe-
nutcst k Monenu. Penaktop Unity mognep>xuBaeT HanucaHue M pelakTHpOBaHHE
1eiiaepoB, Takke OH HMEET KOMITOHEHT /ISl CO3aHHsl aHUMALIMH, HO aHUMALHIO
TMPH JKeJJAHUH MOXKHO MPEABAPUTEIBHO CO31aTh B TPEXMEPHOM PENAKTOPE U UM-
NOPTHPOBATE BMECTE C MOJIEJNBIO, & MOCIE — Pa3OMTh Ha (aiIbl.

Cpena Unity 3D noanepxusaer cuctemy LOD (Level Of Detail). CyTs 370i1 cH-
CTEMBI 3aKJIIOYAETCsI B TOM, YTO Ha JAIbHEM PACcCTOSHUM OT MIPOKa MOJENH C
BBICOKOH JeTanu3alyueil aBTOMaTHUYECKH 3aMEHSIIOTCSl MOAENSIMU C MEHbILEH Jie-
tanu3aurei. Cucrtema LOD cyuwecTBeHHO MOBBIIAET MPOU3BOAMTENBHOCTh H
BOOOI1E MO3BOJIIET UIPaM 3aMyCKaTbCsl HA 000PYIOBaHHH CO CKPOMHBIMH Xapak-
TEPUCTHKAMH.

Taroke umeercst moguepxka cuctemsl Occlusion culling. Paboraer ona Tak: ecnu
O0OBEKT HE MOMNafaeT B Moje ACHCTBUS KaMepbl, TO y HETO HE BU3yalUu3UpyeTCs
reoMEeTpHs, YTO CHHIKAET Harpy3Ky Ha LEHTPaJbHbIH MpOLIecCcop U Takxke MOBbI-
1I1aeT MPOU3BOAUTEIBLHOCTb.

Cpena Unity TpeOyeT anis komnuasiiuu nporpamMbl Visual Studio Community.
Dta cpena noKHA Y Bac ObITh ycTaHOBIeHA. Eciii OHA He YCTaHOBIIEHA, €€ MOX-
HO OyZ1eT yCTaHOBUTD NMpH ycraHoBke Unity. KoMIuisuuio nporpaMMbl BITOJTHSI-
et He Unity, a komnunstop Visual Studio.

ITpu koMmUISLIMM MPOEKTa CO37aeTcss UCMONHSAEeMbIH (.exe) daitn urpsr (mns
Windows — Mbl OyneM paccMaTpuBaTh TOZIBKO 3Ty ruiaTrgopmy), a B OTAENbHOM
narnke — JaHHble UTpbl (BKIIOYAst BCE UTPOBbIE YPOBHU U AMHAMHUYECKH MOAKITIO-
yaemble OUOJIHOTEKH).

Ewe onno npeumyectso Unity — noAnepkka MHOXECTBA CaMbIX pa3HbIX (op-
MaroB MojeJjei, 3ByKOB, TEKCTYpP, MaTepHaloB, CKPHIITOB — BCE 3TO MOXHO 3a-
MakoBbIBAaTh B (hOpMaT .unityassets U nepenaBaTb APYrHM pa3paboTynKaM, MU
BBIKJI&JIBIBATH B CBOOOMHBIH TOCTYI. DTOT K€ (OPMAT HCTOJB3YETCS BO BHYTPEH-
Hem MarasuHe Unity Asset Store, B KOTOpOM pa3pabOTYMKH MOTyT O€CIIaTHO U
3a J€HbI'M BBIKJIAJbIBaTh B OOLWIMH AOCTYN pa3jiMuHblE 3JIEMEHTHI, -HY>KHbIE NPH
cosanuu urp. Ytobs! ncnones3osars Unity Asset Store, HEOOXOAUMO HMETh aKKa-
yHT pa3pabotunka Unity. Unity uMeeT Bce Hy>KHble KOMIMOHEHTBI JIsl CO3MaHHUs
MynbTUIIEEpa. Takke MOXKHO HCMONB30BAThAIOAXOASA LI TOIB30BATENIO CIOCO0
koHTposs Bepcuit. K npumepy, Tortoise SVN mau Source Gear. B cocras Unity
BxoauT Unity Asset Server — HHCTpyMEHTapuH [l COBMECTHOH pa3paboTKH Ha
6a3e Unity, sBasoIMicS JONONHEHHEM, 100aBIISIOLMM KOHTPOJIb BEPCHH U Psi
JIPYTHX CEPBEPHBIX PELIEHUH.

®
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Ha Unity HanucaHO, ¥ IIPOOKAIOT CO3/1aBaTbC OFPOMHOE KOJTMYECTBO MIp Ca-
MBIX pa3HbIX %kaHpoB. BoT nuiub Heboabioi cnucok urp 3a 2020 u 2021 roaa:

Battletoads

Bendy and the Dark Revival

Cloudpunk

Cobra Kai: The Karate Kid Saga Continues
Cooking Mama: Cookstar

Desperados II1

Fall Guys: Ultimate Knockout

Frog Fractions: Game of the Decade Edition Genshin Impact
Hellpoint

Helltaker

Iron Man VR

Jump Rope Challenge

Kingdom Hearts: Melody of Memory

League of Legends: Wild Rift

Legends of Runeterra

NASCAR Heat 5

Oddworld: Soulstorm

Ooblets

Ori and the Will of the Wisps

PGA Tour 2K21

Phasmophobia

Pokémon Mystery Dungeon: Rescue Team DX
Realm of the Mad God

Shin Megami Tensei III: Nocturne HD Remaster
Temtem

Tony Stewart's Sprint Car Racing



Qunity.......

e Tony Stewart's All-American Racing
¢ Umurangi Generation

e Wasteland 3

¢ YesterMorrow

e EverHood

e Kerbal Space Program 2

e FAU-G: Fearless and United Guards
e Valheim

U eme mHorue-mHorue apyrue. Ha nanneiii MomenT Unity cranu Takke akTHBHO
HCIOJIb30BaTh KPYIbl€ HIPOBbIE KOMIIAHHH-Pa3pabOTUHKH, AENAIOUIHE TPOEKTHI
BBICOYAMILIEro Knacca.
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https://t.me/portalTolT

[MepBas yacTh MOCBsLIEHA U3YyYEHHIO HHTEpdeHca H OCHOBHBIX BO3MOXHOCTEH
Unity. Tak, B epBoii rl1aBe Mbl TOTOBOPHM O 3arpy3ke U ycraHoBke Unity, o nByx-
Y TPEXMEPHBIX NPOEKTaX, pACCMOTPHM OCHOBHBIE 311eMeHTh! Unity. KoHedHo e,
OyIyT 3aTpOHYTHI BOMPOCHI JIMLEH3UPOBaHUs — 0e3 3Toro Hukak. Bo BTopo¥ — 06
HCIOJIb30BAaHHUH aCCETOB — KYOMKOB, U3 KOTOpPBIX COCTOMT ee Bennuectso Urpa.
Tpetbs rmaBa mocesilieHa Oonee noapoOHOMY H3ydeHHIo uHTepdeiica Unity, B
Heii OynyT pacCMOTpPEHbI OCHOBHbIE OKHA cpeflbl. IrpoBble 0OLEKThI, CLIEHDI, Ka-
Mepbl, HCTOYHHUKH CBETa — BCE 3TO pacCMaTpHBAaeTCs B YeTBepToi rinase. I1o pe-
3yabTaTaM MPOYTEHHs MEPBOH YaCTH KHHUIH UIpY Bbl, KOHEUHO, €1I€ HE CMOXETe
co3arh, HO yxe Oynere opueHTHpoBaThes B Unity Ha TBEPIOM CPEHEM YPOBHE.

1.1. JlunieH3upoBaHue: 4YTO U CKOJIBKO CTOUT

Ckayatb Unity, KaK y»ke OTME4aJI0Ch BO BBEIEHHHU (€CJIH Bbl, KOHEYHO, €ro MpoyH-
TaJIn), MOXHO No anpecy https://store.unity.com/. Tam ke MOXXHO 03HAKOMHUTBCS
C LeHOBO monuTukoi (puc. 1.1).

Cy1iecTByeT HECKOJIBKO THUIOB JIMLIEH3UH:
o Kommepueckue — Plus, Pro u Enterprise

e Jlnsg MHOIMBHAYATbHOrO Mcnonb3oBaHus — Student, Personal u Unity Learn
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Teams

Plus Pro Enterprise

Move functionaiity and resources to power Comglete sciution for professionals ko create Success at scaie for srge arganizations with
your projects and operete ambitious gosls

Lt J— $1,800 iy oer em $200 mo per soe:

Latest veesion of te Lsity FlaTiosm bespty o s s T
 Sphasts smen euslomization P 8 gt
v S e L b v A CpCHT
- chowcd Sagncecs o Pricey SCOR B St AT A  Customar Suscats Manager
b Comor ooy avabebe o/ Talored Warng pisa
% Tachaical suppon +/ Ememrise Learr Lo sessions (<}
e

—— Toswuar Pl cumo Enien pofions iining
aegnd Siccess Seviek sdanced Koo
Sewiiing, p:esie contmin e

Puc. 1.1. ITorumuxa yenoobpasoeanusn

MpumeyvaHue. Unity Learn — 310 He CKONLKO TUN NMUEH3UPOBaHUS,
CKONbKO MacTep-knaccbl ¢ akcneptamu Unity, BO3MOXHOCTM 3TOro
«Tapuca» BKNIOYEHbI B KOMMep4yeckue nnaHbl Plus, Pro n Enter-
prise.

Jns neGonpmnx cTyauil, yei exeroanslit noxon He npessimwaer 100 000 nonna-
pos, Unity 3D a6contorHo 6ecnnarHa no nuuen3un Personal. [lpyrumu cioBamy,
€CJIM Bbl XOTHTE NONbITaThCS CO3AaTh UIPy B OAMHOYKY HIIM XK€ y Bac JaXe ecThb
YK€ cTapTarl, Ha IepBbIX 10pax MOXXKHO 00OMTHCH OecniaTHOH BepCHEH.

Juuensuto Plus Hy»XHO NOKymnaTh, €CIIH €XeromHbid noxon npesbicus 100 000
nomntapoB — 10 200 000. Ho Tun nuLieH3uH 3aBUCUT HE TOJIBKO OT BalIEro J0X0/a,
HO U OT KOJIMYECTBA OJHOBPEMEHHBIX UrpokoB. K ToMy ke paciippeHHas noa-
JIEpKKa I0CTyIIHA TOJIbKO, HAYMHas ¢ Pro-sepcum.

Tabanua 1.1 nonpo6HO onHckeIBaeT 0COOEHHOCTH Pa3HbIX THIIOB JTHLIEH3HH.

Tabauna 1.1. TuneI THIEH3UH

Xapaktepuctika | Personal Plus Pro Enterprise

Exxeromuelii  moxon

100 000$ 200 000% Heorpaunyen | HeorpannueH
KOMIIaHHH
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«Made With | Ilonb3oBa-
. [Tonb3oBa-
Unity» 1 He- | TenabCcKas [lonb3oBaTenb-
TeabCKasg aHH-
o0s3aTenb- | aHMMa- CKasg aHWMaIus
3acrtaBka Hrpbl Maluus W/unu
Has MoJib30- | UM W/WIU «Made  With u/unu  «Made
Barenbckas | «Made With Unitvs With Unity»
aHUMaUus Unity» y
KonuuectBo oaHO- [Tonb3oBaresb-
BpeMEHHbIX nonb3o- | 20 50 200 CKHX  MYNbTH-
Baresei nieep
TemHast TeMa (Ha3bl-
Baetcs Pro Editor Ul | Her Ja Jla Ja
theme)
Hoctyn Unity
Teams  Advanced 25 T'6 xpa-
- Her p 2576,3 mecta | 2510, 3 Mecta
IUIsl COBMECTHOI pa- HUIKLIA
00TbI Hal NPOEKTOM
BbicokokauecTBeH-
= Her Her Ja Ja
HblH Habop acceToB
OTueTbl MO MPOU3-
Her a a a
BOJAWTENILHOCTH A A A
IpeMuyM noamepx- 3a otaenpHyl0 | 32  OTAEIbHYIO
pemuy AEE. Her Her A Y A Y
Ka nnary niaty
OCTYIT K HMCXOMHO- 3a oTaenbpHyl0 | 32  OTAENBHYIO
ety Her Her y Y
My KOOy njiary nnary
Ctoumocts B roa, S | becnnarHo 399 1800 -
200$ 3a onHO
CtoumocTs B Mec., $ | becnnarHo 33 150 N

pabouee MecTo

MpumeyaHue. MNogpobHas WHdOpMauMsa (CpaBHEHWE) TapUMHbIX
nnaHoe Haxoautca no agpecy https://store.unity.com/compare-
plans?currency=USD. WHdopmauns noctossHHo o6HoBRsETCS,
NO3TOMY NOCEeTUTE 3TY CTPaHWUYKY, AaXe eCnn Bbl 03HAKOMUNUCH C
Tabn. 1.1. Takke obpaTuTe BHUMAHWUE, YTO HY)XXHO NULEH3MPOBATb
kaxpgoe paboyee mecrto. [lpyrumu cnosamu, eCnv B BalLen Komanae
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Tpu pabounx Mecta ans Unity-paspaboTumkor, To BCe LeHbl U3 Ta-
6nuubl 1.1 HYXXHO YMHOXWTb Ha 3.

Hrak, nmpoananusupyem orpaHudeHus OecrnaTHod Bepcuu. IlepBeiM nmenom, y
Bac Oyner 3acraBka «Made With Unity», oTka3aTbCst OT KOTOpOii HEBO3MOXKHO. B
JIy4dlleM clydae Bbl MOXKETE JO0OaBHTh TOJBKO CBOK aHMMAlMIO, HO OT 3aCTaBKH
pa3paboTYHKOB Bbl HE H30ABUTECH.

Cepbe3HyI0 MHOTOIOJIb30BATEIBCKYO UTPY BBl TalOKe HE MOCTPOUTE, MOCKOIBKY
20 omHOBPEMEHHBIX HTPOKOB IO CErOHAIIHUM MepKaM 3T MayoBaTto. Jler 15 Ha-
3aj1, KOraa MHOTOMOJb30BaTeNbCKas Urpa Belach B OCHOBHOM B KOMITBIOTEPHOM
K1y6e, To 20 OBIIO BMOJHE AOCTATOYHO — B HEOOMBIIMX KIyOax KOMIbIOTEPOB
Jaxe MeHblue ObL10. A ceituac, korna urpa Beaetcs mo MHrepHeTty, To 20 — oueHb
Maio. SO urpokoB Toxe mManoBaro, 200 — yxe Koe-4To, HO TOJIBKO Ha MePBBIX MO-
pax, MoKa BauIa Urpa He cTaHeT nomy/spHoii. Korna 3to npou3soiiner, npuaercs
nepeity Ha Enterprise-Bepcuio, rae noapa3yMeBaeTCs HCIOIb30BaHHE MONIb30Ba-
TENbCKOrO MYJbTHILIEEPA.

Taioxe cOopka B obake OyneT MpOMCXOOUTh HE Tak ObICTPO, KaK Y IJIATHBIX BEp-
cuil. 1 uem noposxe BepcHs, TeEM NpHOpUTETHEE cOOpKa B obake.

U eie y Bac He OyneT TeMHO# TeMbl 0OPMIIEHHS, KOTOPas SBISAETCS MPHU3HAKOM
BCEX IUIaTHBIX BEPCHH U O4YEHb YA00HA, €CIIM Bbl NPUBBIKIM paboTaTh 10 HOYaM,
TaK Kak He TaK CJIEMHMT [V1a3a, KaK CBETJIasg TeMa M0 YMOIYaHHIO.

Tem He MeHee, He CMOTpsI Ha BCe OrpaHHYEeHHUs, OECIIIATHYIO BEPCHIO MOXHO MO-
npo6oBaTh B CaMOM Hadaie — Bbl HUYEro He Tepsete. BnipoueM, GecruiaTHas Bep-
cHs He Takas yx M mioxas. Kak Oyner nokasaHo nanee, naxe GecruiaTHas Bepcus
noaepXKUBaeT 00JaYHOe XPaHHIIMILE, YTO MO3BOJIMT MOMYYaTh JOCTYI K BalllUM
npoekTaM ¢ Jroboro kommnetotepa. [1pu nepBoM 3amycke Unity Bam Oyner mpen-
JI0OXEHO CO311aTh YUeTHYI0 3anuch — Unity ID, KOTOpyYIO BBl MOKETE HCIIOIb30BaTh
JUIS IOCTYINa K CBOUM OOJaYHbIM MPOEKTaM.

Oco06rb1#t TapudHBIH MIaH npeaycMoTpeH 1is ctyneHToB (https://store.unity.com/
academic/unity-student). Eciau BkpaTiie, TO BOT €ro mpeuMyuIecTBa:

e HeorpanundenHslit noctyn k Learn Premium;
e [IaTh pabounx Mect B Unity Teams Advanced;
e Borarslif Ha6Op BHICOKOKaYECTBEHHBIX OECIUIATHBIX aCCETOB;

e TemHasg tema Ul.
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Jns nomydyeHHs 3TOro TapuHOro IuiaHa Bbl JIOJDKHBI 3apPErHCTPHPOBAThCS Ha
GitHub Student Developer Pack, 4toObI npolTH NPOBEPKY, YTO BBl IEHCTBUTENb-

HO ABJIIETECH CTYACHTOM.

1.2. ¥cranoBka

YeranasnuBaercs Unity 3D He cnoxxHee 0ObIYHOro mpuioxeHus. B camom Ha-
4ajie HY>KHO NMPHHATH YCJIOBHS HCNOJB30BaHUS (MOXKHO HX Ja)K€ MPOYHMTATH), a
TakKKe BBIOpaTh yCTaHABIMBAEMbIE KOMIIOHEHTHI.

[Ipouecc ycraHoBku camoil mocnenHed Bepcuu Unity HEMHOrO OTJIMYAETCS OT
TOrO, KakK 3TO J1e1ajiock paHee. PaHee nmonb3oBarenpb 3arpyxall HHCTALISATOP, KO-
TOphIH ycTanaBnuBan camy Unity u Visual Studio. Ceftuac »xe npoHcXomuT ycra-
HoBka Unity Hub, koTopslii ynpapisieT pasHbIMH BepcHsaMH Unity H MPOEKTaMH.
Ho 060 Bcem no nopsaky.

Ckauaiite c caiita https://store.unity.com ycraHnoBounbiii ¢aiin UnityHubSetup.
exe u 3anycrtute ero. YcranoBute Unity Hub, kak oObiuHOE npunoxeHue (pHc.
1.2u1.3).

& Ycranoska Unity Hub = X

fhatenanornioe cornamene
Mepea y Unity Hub ecb € €of) 5 Q

Lnm NopERELIEIEIE M TERCTY BONONRIYATS KnosHus Fagels™ n “Fagelown”

Ecnn est YC/NOBUA COT KHOTKY MNPy « 470066
npOrPAHMY, Heod P cor
I NprHnMa0 l OTvena

Puc. 1.2. /luyenzuonnoe coznamenue. Haxemume xnonky "IHpunumaio”

OO6patuTe BHUMaHHe: 3TO He Katajor Ais ycraHoBku Unity, a karanor st ycra-
HoBkH UnityHub. [Tocne atoro 6paynamaysp Windows uiu mo6oit npyroii (ecnu
y Bac yCTaHOBJIEH CTOPOHHHMH) MPEAJIOXHT Pa3pelIuTh WM 3alpPETHTh NOCTYMH
HOBOMY NpHJIOKeHH!IO. B ciiydae ¢ 6panamayspoM Windows Hy»HO BbIOpaTh, Kak
4aCTHbIE, TAK U O0ILECTBEHHbIE CETH H HAXKaTb KHOMNKY PaspemuTs aoctyn (puc.
1.4).
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“ Ycrasos«a Unity Hub X

Bulop NaNKY yCTaHoBXY
Buibepyre nanky ans yCTanoBkw Unity Hub. Q

Fiporpamma YCraxoeuT Unity Hub 8 yka3auiyo nanky. Yrobsl YCYAHOBKTE NPUNONEHHe B
RPYTYI0 NANKY, HINMHTE KHONKY 'O630p’ 11 yRXMTe ee. HaXMUTe KHONKY YCIaHOBHTL',
4TOGb YETAHOBUTE NPOTPAMMY.

Nanka ycranoBm

< Hasaq I YoranosnTe st

Puc. 1.3. Kamanoz ona ycmanoéxu

i Onosewesie CacTeuw BEI0NAcHOCTY Windows x

Bpatamayap 3auimtHuka Windows 3aaokuposan

HEKOTOpLie ¢>ywxumu ITOTC NPpUAOKEHUR

PARAMAYIP de P HexaTophte dyHKiiy Unity Hub 8o Beex
06LLECTBEHNBIX H HACTHLIX CETRX.
Q Hwa: Unity Hub
Wanarens: Unity Technologres lnc.
L ' C:\program filestunity hub\unity hub.exe
3ro e 3ab. W pasb. ANs APYIOTO THNA CeTeR.

PaspewnTs Unity Hub c8sizb B 3THX CeTax:

[ Yecnieie cern, Hanpunep, AoHawHsR uam pabovas cetb
[ ExfusecTRatE CATH, HENPUMED B BXPONORTEN W G (48 PRRDHERIFETCR,

[TRE K TANIOE COTH SAUBCTYI0 IBLUNLLEHE WEOCTATOMD AN ol SRR lulr':i

LU NOXET SRYSYTRCR, 8CY

Puc. 1.4. Hacmpoiika 6panomay3pa ons koppexkmuou patomst Unity Hub

Hanee orkpoercs okHo Unity Hub (puc. 1.5), koTopblil cpa3y e npeasoxuT
YCTaHOBUTH aKTyanbHyl0 Bepcuto Unity. B 3TOH KHUre s pemun UCroiab30BaTh
Bepcuto 2020.3. Ecnu nyxHa apyras Bepcus Unity (Bbl MOXKETE YCTaHOBHTS Ipe-
Iplaylue Bepcuy, Hanpumep, 2018 umu 2019), To Haxmute ceelnky Skip Install
Wizard, 3areM B nosiBuBLIEMCS OKHE Ha)xxMUTe KHONKy Add B pa3gene Install u
y Bac OyeT BO3MOXHOCTh BbiOopa Bepcuu Unity.
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% Unity HUb 2.4.3 — a X
€ unity O
Frojects installs LOCATE “

® Learn

A% Community

B Insails

No Unity version.

Te bie abla to stan working #dd a Unity version or lucate an existing
¢ne on your disk.

Puc. 1.5. Unity Hub (pasoden Install)

[anee cnenyet BbIOpaTh yCTaHaBIMBaeMYHO BepcHio. Ha 1aHHbIi MOMEHT nocTyn-
Hbl BEPCHH, NOKa3aHHbIE Ha pHC. |.6. BbibepeM Hanbonee cTabUIIBHYIO BEPCUIO —
2020.3. dpyrue Bepcun —2019.4 unu 2018.4 Bbl 10/KHBI BbIOUPATh TOJIBKO B TOM
clyuae, ecliv Bbl 3HaeTe, uTo aenaete. Hanpumep, y Bac €CTh acceThl, KOTOpbIE 1O
KaKMM-TO MpU4MHaM He pabotatoT B Bepcuu 2020.3. Ho Ha TakoM ypoBHe Mo3Ha-
HMH, IyMaro, Bbl Y>ke He unTanu bl 3Ty kHHUTY. Bepcuto Pre-Release BbiOupaTh He
CTOMT ~ 3TO «ChIpasi» BEPCHsl, KOTOPasi CTAHET PeM30M B CKOpOM BpeMeHH. [TycTb
€€ TECTUPYET KTO-TO Apyroil. Beibepure Bepcuio U HaxxmuTe KHonky Next.

[ 4 Unity HuD 243 - =] = |
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0 Selact a version of Unity

Car't find the versien you're lowking for? visit our downiosd areiive for gecess 1o iong-term
support snd pasch relsases, or foin our Open Bets program releases.

Recommended Release

@) unity 2020.3.101 ATS)

Official Releases

O unty 2021 1801

QO unity 2019 4.2201 (LFS)
O uriy 2018.4.321 (LTS)

Pre-Releases

CANCEL

Puc. 1.6. Buibop eepcuu Unity ’
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BHumaHue! Bribop Bepcum Unity — 3TO AOBONBbHO CEpbe3Han BELLb.
[a, Bcerga xo4eTcs MCNonb3oBaTb CaMyrd NOCNEOHIO BEPCUID, U
Mbl ee Byaem ncnonb3osaTtb, Noka Bbl M3ydaete Unity. Ho Ha npak-
TUKE MHOTAA HYXHO BbiIBupaTh Gonee cTapyto BEPCUIO, NOCKOSbKY He
Bcerga xenaemble Habopbl acceToB MoryT pabortatb B caMoi no-
cnegHen Bepcuun. Pa3paboTynku acceToB He Bcerga NocnesaroT 3a
paspabotunkamm Unity, ocobeHHO, ecnu pedb naet o 6ecnnaTtHbix
Habopax. MoaTomy ecnu ecTb BecnnaTtHbii Habop acceTos, KOTOPLINA
Bac ycTpauBaeT U KOTOPbIA Bbl XOTUTE UCMNONbL30BaTb B CBOEW Urpe,
HO OH He pabotaeT ¢ Bepcuen 2020.3, cMeno yctaHasnueamTe Ty
BEPCUI0, KOTOpas BaM HyxHa. bnaro Unity Hub nossonser ¢ nerko-
CTb0 YCTAHOBUTb HECKONbLKO Bepcui Unity Ha ogHOM KoMNbrOTEPE U
BbI3blBaTb UX NO Mepe HeobxogumocTu. C KOMMep4eckumu acceTa-
MW BCe ropasgo npowe — pas3paboTymku, kak npasuno, oBHOBNAKT
nx BOBPEMS, U Bbl MOXETE UCMONb30BaTh nocnegHue sepcum Unity,
HO Ha 3Tane 0by4eHus 1 co3gaHns NepBON BalLEW Urpbl BpA N Bbl
BGyneTe nokynaTb kOMMepYeckue acceTbl, TeM Gonee YTo HekoTopble
U3 HUX CTOAT OOBOMILHO OOPOro. YCTaHOBKa npeabiayliein Bepcum
Unity B gaHHOM cuTyaumm — Bbixod Ans Bac.

3areM HeoOX0OMMO BHIGpaTh CIIHCOK YCTaHABIHBAeMbIX KOMIIOHEHTOB (pHc. 1.7).
B n106om cnyyae Bam HeoOxoaum Microsoft Visual Studio Community — 310
6ecratHas Bepcus Visual Studio (MCKIHO4E€HHS MOTYT COCTaBHTH JHIIb Ciy-
4aH, eC/IM 3Ta cpela yxke Y Bac ycTaHoBlIeHa). OcTanbHble KOMIIOHEHThI BbIOEPH-
TE M0 CBOEMY YCMOTpeHHI0. Hanpumep, eciu miaHupyere pa3paboTKy urp mnox
Android, To Bei6epute Android Build Support.

Mpumeuanue. YctaHaenusate Unity HY)XHO Ha AMCK, HA KOTOPOM A0-
cTaTtoyHo cBobogHoro npoctpaHcTea. B naeane, ecnn 6bl 310 6bIN
SSD-auck, 4To6bl Unity Geictpee pabotana n GoicTpee komnunu-
posanca npoekT. OaHako He Bceraa nony4aeTca Tak caenate. Kak
npaBuno, KOMMbTEpPbl OCHawawTca Hebonbwummn ‘SSD-anckamu
(128-256 F6) n He Bce MO MOXHO YCTaHOBUTL Ha HUX NPU BCEM Ha-
weM xenaHuu. MoaTomMy NpuMxoauTca yCTaHaBNMBaTb Ha XECTKWN
anck (HDD). B niobom cnydyae TekcTypbl u Boobuie Bce, 4TO Kaca-
eTCs TpexMepHOn rpacmkn, BECUMT OOBONBHO MHOrO, NO3TOMY YeM
bonble ceoboaHoro Mecta byaer, Tem nydwe.

BHumanue! MNpu yctaHoske sBepcuin 2017 n 2018 B cnucke ycra-
HaBnMBaeMblx KOMMNOHEHTOB OyaneT Habop CTaHOapTHbIX acceToB
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Standard Assets. [ina sepcuin 2019.3 u 2020.3 Takon Habop He
npegycMoTpeH. [lanee B 3101 KHMre ByaeT nokasaHo, kKak uMnopTu-
poBaTb cTaHAapTHble acceTbl B Bepcuto 2020.3 u kak 3actaBuTb UX
pabotatb B HoBoW Bepcun Unity. Yutute, 06 3TOM He cka3aHo B py-
KOBOACTBE U TONBbKO YTO Bbl CIKOHOMWMWN HECKONbLKO ThiCAY pybnen
Ha Nokynke aHanorn4Horo Habopa ans sepcum 2020.3!

- Uy s 1A = O "

At Uity Waorninn

5 Sedect o vermioi of Uity

Autlel tracstiien U Linity 30303181

B Microsoft Visual Stodic Comsmunity 2013

> [0 Android Build Suppont 2523 M8 1168
O ios auild Support 368.9 MB 1.6G8B
] wesbuild support 3656 MB 1668
D Uinux Buiki Suppunt (iIL2CPP) 1033MB 435.2 M8
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CANCEL

Puc. 1.7. Boibop komnonenmos ona ycmanoexku

Hanee nponucraiite ctpanuny U Brmouute ¢iaxok I have read and agree with
the above terms and conditions — 3TuM BBl cornamaerech ¢ yCIOBUSIMH pacipo-
ctpaHenus Visual Studio (Hernoxo 661 3TH yCIOBHS €LI€ U TPOYUTATh NEPE ITHM
0 MPUBENEHHOH cChlIKe), cM. puc. 1.8. Haxxmute kHonky Done.

4 Umty Hub 243 = o w

Enal Uest Liceyise Agrourmant

Visusl Stedio 3075 Commamity Livenss Terma

Please review aind accedt the ficense terms before downisading and instaifing Microsoft Visual Studo.
3 500 MIKYoRO R coM fwknk/Hinkid - 2062634

. | Fuapws: reid e ghes welh The Whove Berm ane concition

CAMCEL

Puc. 1.8. Haxcmume knonky "Done"”




Sunity lnaga 1. OcHoebl Unity

HauneTcs ycTaHOBKa BCEro, YTo Bbl BHIOpanu 10 3Toro. MHOMKAaTOp yCTaHOBKH
(cunwmii Ha QoHe ronyboro BBepXy IUIMTKH C HOMEPOM BbIOpaHHOW BEpCHH) HH-
(dopmupyeT 0 Xole npoiecca ycTaHOBKH (puc. 1.9).

4 Lnday Hum 143

€ ity s 6

o Projects Installs LOCATE “
e Learn -

& Community @

Puc. 1.9. X00 ycmanoexu

Taroke B mpolecce YCTaHOBKH (€C/IM 3TO BbIOpaHO) Oyner 3arpyskeH (puc. 1.10)
u ycraHoBineH (puc. 1.11) Visual Studio. Korga Bce Oyner rotoBo, Bbl YBUIUTE
IUIMTKY ¢ HOMepoM BeiOpaHHo# Bepcun Unity 6e3 kakoro-i1160 HHIAMKATOpa Mpo-
rpecca (puc. 1.12).

Visual Studio Installer
& TMouty rotoso... Bee rotesurcn.

Cuauvsanne 1asepuieno

&
e

Ycranoenero

Puc. 1.10. 3azpyska Visual Studio
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Visual Studio Installer
YeTawosnenHsie NpORY<TH Locrynno

HoBoctm Afta pazpaory
o Visual Studio Community 2019 'y

wesbasit 8 aebguts 18 AE ap .34 T ™ anviauncing NEE G esiew 2

B mewss Taday, we 48 let 0 relesse NET

e
% ASENET Conr upSatis in NET 60
$471 (it NET & Preview 2 1S now avsilsie #

Wy

S PR e Gl At agng g

Or by experience w003y wb1

Hyx3 noMos? Npoaeoare i
Dl Lommunily v ceamit]
Bt AR

1

Puc. 1.11. Yemanosxa Visual Studio
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Puc. 1.12. Bce 2omoeo

1.3. 2D uau 3D?

[Ipexne, 4eM MBI IPUCTYITUM K CO3aHHMIO Balllero MEPBOro MPOEeKTa, HY)KHO MO-
roBoputh 0 2D u 3D wurpax. Ucnons3ys Unity, BBl MOXETe co31aTh, KaK ABYX-
MEpHYIO, TaK U TPEXMepHy1o urpy. [Ipu co3maHuM HOBOro Npoekrta BaM Oyner
NpenocTaBieH BbIOOp — KaKyl0 UIPY Bbl XOTHTE cO3AaTh. JJpyruMu ci1oBamH, eule
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H0 CO3aHHs MPOEKTa Bbl AOJIXKHbI ONIPEACTIUTLCS, KAKYHO HMEHHO HI'pY Bbl 6yzxeTe
CO31aBaThb.

Bei6op pexuma — 2D unu 3D — nepen HayanoM NpoeKkTa OMNpeaesseT HEKOTopble
HacTpoiiku penakropa Unity. Hanpumep, 6ynyT a1 u3obpakeHHs MMIOPTHPOBa-
Hbl KaK TEKCTYpbl MJIH )K€ Kak crpaitbl. C Ipyroi CTOpoHBbI, XOT4 BbIOOp WabioHa
OCYLIECTBIISIETCS MPH CO3JAHUH NPOEKTA, Bbl JOIXKHBI 3HaTb, YTO €CJIM Bbl ClENA-
JIM HenpaBHIbHBIA BbIOOpP, TO HE HYXHO 3aHOBO CO31aBaThb NPOEKT. Bbl Moxere
nepekntodaTbes Mexay 2D u 3D pexumMom B 060e BpeMs, He3aBUCHUMO OT TOrO,
KaKo# pexuM BblOpasiv pH CO3TaHUH MPOEKTA.

Cnexnyrourye peKOMeH I1allii MOMOTYT BaM CAENaTh MPAaBUIBHBINA BEIOOD.

1.3.1. ITonHouenubie 3D urpsi

[MonHoLEHHbIE TPEXMEPHbIE HIPBI HCIOJb3YIOT TPEXMEPHYH FEOMETPHIO, C MaTe-
pUanaMHu U TEKCTypaMH, 0ToOpakaeMbIMH Ha MOBEPXHOCTAX 0OBLEKTOB TaK, YTO-
661 00ecnevuTh LEeTOCTHOCTh OKPY>KEHUS, MepcoHaxed U 00bEKTOB, U3 KOTOPBIX
COCTOMT Balll MrpoBO#t MUp. KaMepa MoxeT IBUraTbCsi BHYTPH H BOKPYT CLEHBI
COBEpLLUEHHO CBOOOIHO, C peantCTHYHBIM 0TOOpaXkeHHEM CBETa M TeHei Mo Bce-
My Mupy. [TonmynspHbiit komnbroTepHslit wytep Counter-Strike — THNHYHBIN NpU-
Mep MOJHOLUEHHO! TpeXMEepHOH Urphbl.

iy B0 e - iy U I M G N7 o 0
Ve in don lealiuert [romems e s e -y
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TpexmepHble HrPbl OTOOPAXKAIOT CLIEHY C UCIIOJIb30BAHHEM NEPCNEKTHBEI, TO €CTh
OOBEKTBI KOXYTCS TeM OOJiblIE pa3MepoM, ueM Onmke OHM K kamepe. s Bcex

HUI'p, COOTBETCTBYIOLLUX, 3TOMY ONMHCAHHIO CTOUT UCIIOJIb30BaTh PEKHUM 3D.

1.3.2. Oprorpapuyeckue 3D urpsoi

Takue urpsl HCMOJB3YIOT TPEXMEPHYIO rpadHKy, HO MPH 3TOM BMECTO MEPCHEKTH-
BBl PUMEHsiETCs opTorpaduyeckas kamepa. JlaHHas TEXHOJIOTHsI UCNONb3YeTCs
B Urpax, rae oToOpa)keHHe MPOUCXOIUT C BBICOTHI MTHYBETO MosieTa. THIHYHBIE
NpUMepBI — BCEBO3MOXHBIE «CTPOMIIKHY», Hanpumep, SimCity, Meranonuc u T.A.
Takue urpsl eiie Ha3bIBalOT 2.5D — He NOJHOCTBIO TPEXMEPHBIMH.

i Y~
Puc. 1.14. IIpumep opmocpagpuuecxoit 3D-ucpor

IMpu co3naHun nMopoOHON HMrpbl BaM HYXHO HCIOJB30BAaTh PEJAKTOP B PEXHUME
3D, nockoJIbKy He CMOTpsl Ha TO, YTO MEPCMNEKTHBHI y Bac He OyaeT, HO BBI MO-
npexxHeMy Oyznere paboTaTh ¢ TpeXMEpPHbIMH MoaeasiMH. OHAKO HYXHO Oyzner
NEepEKIIOYNTh KaMepy M BHI cueHbl B pexkum Orthographic.

1.3.3. Tpaauuuonnas 2D urpa

TpanuunonHele 2D Urpbl UCMONB3YIOT TUIOCKYIO rpadHKy, KOTOpas HHOTa Ha-
3bIBAETCS CMPAaWTOM. Takue Urpel B MPUHLIMNIE HE HCMOJB3YIOT TPEXMEPHYIO Ipa-
¢uky. CripaiiTel MOKa3bIBAIOTCSA Ha 3KpaHe Kak IUIOCKHE KApTHHKH, a KaMepa He
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HMeEeT HHUKakoi mepcrnekTuBbl. TUNHYHBIA NpuBeneH Ha puc. 1.15. Jlymaro, Bbl
y3HaJIM JaHHYIO UIPY.

Puc. 1.15. Mario: 2D uzpa

Jlns co3naHus Takoi Urpbl HY>XKHO BbIOpaTh pexxuM 2D.

1.3.4. 2D urpa c 3D rpa¢dukoii

Eme oguH cuMOHO3 Urp — 3TO ABYXMEpHAs Urpa ¢ TpexMepHoi rpadukoii. Ha-
npUMep, HEKOTOphIE WIPhl HCIONB3YIOT TPEXMEpPHBbIE MOIENH MepCcoHaxeil u
OKpYXEHHs1, HO CaM IeiMIIIel OrpaHHyeH AByMs M3MEpeHHsIMH. Kamepa Moxer
HCIOJIB30BaTh "OOKOBOE CKOJNBKEHHE" U UTPOK MOXET IBHUIAThCA TOJIBKO B JBYX
HU3MEPEHHSX, HO UIpa Mo-NpexHeMy HCroab3yeT 3D Moneny B kKauecTBe MpemnsT-
CTBHH, a KaMepa umeeT nepcnekTusy. [1o cyTy, 310 06bIYHAs IByXMEpHas UIpa, a
3D rpaduka Gomnblile HCIONB3YETCS U3 CTHIMCTHYECKHX COOOpa)KeHHH, HUKaKO-
ro ¢pyHKIHOHaa B Heil HeT. [IocKonbKy BaM BCe PaBHO HYXXHO OyIeT yrpaBisTh
TPEXMEPHBIMH MOJIENIAMH, BBIOWpaiiTe pexxuM 3D juis cosnanus TaKHX HTP.

Ecny noABITOXUTH, TO peXUM 2D CTOHT BEIOUpPATh TOJIBKO IJIsl CO3/IaHHS TPaH-
LIMOHHBIX «IUIOCKUX» UTp Bpoae Super Mario.

1.4. Co3nanne npoexra

IlocnenoBaTenbHOCTh NEHCTBHH 110 CO3IAHHIO MpOEKTa ClIEayrouias:



Puc. 1.16. 3D mooenu, 2D zeiimnei

Ortkpoiite Unity Hub u nepeiinure B pasnen Projects.

Haxmure kHonky New, M3 mosiBUBIIErocs MeHio Bbloepute Bepcuio Unity,
JUIsl KOTOpOH co3aaetcs npoekT. Ha naHHOM 3Tane y Bac n0kHA ObITh yCTa-
HoBieHa onHa Bepcust — 2020.3, o0 ueM Mbl TOBOPHIIH paHee.

Bribepute npeanaraeMbiit wabnoH. Ilycts 310 Oynet 3D urpa (puc. 1.17).
BBenurte Ha3BaHUE MPOEKTA.

Bribepute nanky s Bauiero npoekra. Ha aucke, Ha KOTOpOM HaxOAUTCS 3Ta
narka, 10JDKHO ObITh JOCTATOYHO CBOOOJHOIO MPOCTPAHCTBA. [IpOEKThI KOM-
NBIOTEPHBIX UIP (Aa)K€ CaMbIX MPOCTHIX) JIETKO MOTYT 3aHMMaThb HECKOJIBKO
rurabaiToB AUCKOBOTO MPOCTPAHCTBA — BCE 3aBUCHUT OT aCCETOB, KOTOPHIE Bbl
UMIOPTUPYETE B NpPOeKT. I103TOMY HY»HO 1M03aboTHUThCS, 4TOObI MECTa XBa-
THIIO.

Haxxmurte kHonky Create.

MpumevaHue. Takke cO3aaTb HOBLIN NPOEKT MOXHO KOMaHAaoW
meHio File, New Project u3 ocHoBHoro okHa Unity.
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4 Create 8 new praject with Unity 2020.3.1f1

Templates

Wew Unity Project
E =

EAUnity 2020

N & FIER

o

Puc. 1.17. Co30anue nHo6o20 npoexma

[Tocne Toro, kak npoekt Oyaer co3aaH, otkpoercs okHo Unity. B cneayrouiem

pa3aey€ Mbl NIOrOBOPHM O Ha3HAYEHHH 3JIEMEHTOB OCHOBHOI'O OKHaA.
[ e— ——— e

Puc. 1.18. I'naenoe oxno Unity

1.5. bbictpbiii crapt

1.5.1. DaeMeHTHI INIABHOI0 OKHA
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ITo ymonuanuo Unity co3naet MoaHOCTBIO MycTOH MpoeKT. OTo 6a3oBas Touka
JUTS CO3[IaHUS MUTPBl M Hayallo Hayaj: ¢ 3TOr0 HayMHaeTCsl CO3aHue 000 Urpbl.
Tonbko 4TO CO3AaHHBIN NMPOEKT HE COAEPXKUT BOOOLUE HUYEro: HU TEKCTYp, HH
CETOK — OH MOJHOCTHIO NMycT. B manke Assets (pecypcbl) — mycTo.

He cTouT TOpOonmuUThCS, HY>KHO NEPBBIM JIEJIOM 03HAKOMHTHCS ¢ HHTEpdeHcoM pe-
naktopa. [71aBHOE OKHO pelakTopa COCTOMT M3 HECKOJbKHX BKJIAJOK, Ha3blBae-
MbIx Bugamu (Views). B Unity ecTb HECKOJIBKO THIIOB BUJJOB — BCE OHH MpEIHA-
3Ha4€Hbl U151 KOHKPETHBIX LieJIeH, ONHCAHHbIX B JAHHOM pa3felie.

PaccMOTpUM OCHOBHBIE 3JIEMEHTHI I71aBHOTO OKHa (pHc. 1.19):
1. TlaHenp HHCTPYMEHTOB
2. Tlanenb uepapxuu (Hierarchy)

3. Pabouas o6nacTs, 31€Ch €CTh BUI CLEHBI (Scene), BUA Urpsl (Biiagka Game),
BKJIa/Ika MarasuHa acceToB (Asset Store):

» Bknanka Scene — no3BossieT nepeMeILaThes Mo CLEHE U PEaKTUPOBATh €e.
Cuena MoxeT otobpaxcatrbes B 2D unu 3D nepcnekTyuBe, B 3aBUCUMOCTH OT
notpebdHocTeH paspaboTunka

» Bximanka Game — mo3BoJIE€T MPOCMOTPETh, Kak OyaeT BBINISAETh Urpa —
0e3 KOMIHISALMY U 3aMycKa Urpbl

» Bxiagka Asset Store — MarasuH acceToB, 31€Ch MOXHO PUOOPECTH acce-
ThI AJI1 UMIIOPTA B IIPOEKT

4. Tlanens uHcnekropa o6bekToB (Inspector). 3aech MOXXHO U3MEHHUThH CBOHCTBA
00BEKTOB

5. Ilanens Project, orobOpaxatoiias 6HOIHOTEKY acceToB, AOCTYMHBIX IS HC-
TN0J1b30BaHUs B BAIIEM MPOEKTE

B HwxHe# yacTH okHa ortoOpaxcaercs naHenb Project (oHa Taioke HasblBaeTCs
O603peBarteneM MpoekTa), oTodpakarolias nanku npoekra. Eciu Bbl 3arnsHuTe B
narnky Assets, Tam Oyaer nycro. JlaHHast naHeab 0ToOpa)caeT coAepKUMOE Manku
NPOEKTa — TOH, KOTOPYO BbI BbIOpAJIN JJIS XpaHEHHsI IPOEKTa P €ro CO31aHHUH.
IIpu xenaHuH 3Ty ManKy TakkKe MOXHO MPOCMOTPETH C MOMOLIBIO (aidaoBoro
MeHemxkepa. Ecnu noMHUTE pacnosioXeHHe, MOXKETE 3aiTH HEMOCPEACTBEHHO B
Manky, WM e HCMOoib3yiTe koMaHay KOHTeKCTHoro MeHio Show in Explorer.
IllenkHUTE MpaBOM KHOMKOM MBIIIK Ha nanke Assets Ha naHenu Project u BbI-
OepuTte 3Ty KOMaHLy.




Puc. 1.19. Ocnoenvie 3nemenmot oxkna Unity

Puc. 1.20. IIpoekm nycm

Mpumeuanue. Ecnu Baw wuHTepdeiic
OTNMYaeTCsa OT NPUBELEHHONO Ha pUC.
1.21, wucnoneb3ynte cnucok Layout
(puc. 1.21) B BepxHeM npasoM yrny aAns
CMeHbl Tna pa3MeTkn OCHOBHOIO OKHa.
Bbibepute ynobHyto ans cebsa pasmer-

KY.
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Komanna koHtekctHOoro MeHto Show in Explorer
NpUBENET K OTKPBITHIO Manku mnpoekra (puc. 1.22),
KOTOPYIO MOXKHO OyHeT HCCleoBaTh NMOCPENCTBOM
craHnaptHoro (aiinoBoro MeHemkepa. OQHako He
NBITANTECh U3MEHUTH YTO-TO B 3TOM Mamnke BpyY-
Hyt0. He HyxHO nepemeuiaTh, NepedMEHOBBIBATb,
yaansaTeh (aiael, MOCKOJIBKY Bbl MOBPEIUTE LIETOCT-
HOCTb npoekra Unity.




Puc. 1.21. Boibpana opyzan pazmemxa
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Puc. 1.22. Ilanka npoexma 6 IIpooonuxe

1.5.2. Amnopt pecypcoB

CMoTpuTe Ha pecypchl (assets) Kak Ha HHIPEIMEHTbI AJIi CBOEH UIPbl — 3TO KUP-
MUYKUKH, U3 KOTOPbIX Bbl Oynere cTpouts Urpy. K pecypcam orHocat: 3D-monenu
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(moMma, nepeBbs H T.1.), TeKCTypbl (00619HO 3T0 JPEG/PNG-(aiin), My3bikanbHbIe
¥ 3BYKOBbI€ 3G EKThI 11 NpUAaHHUs peanu3Ma U co3MaHus atMocdepbl Urphl, a
TaKKe CLEHBI, KOTOPbIE ABNSAIOTCS 3D-MpOCTpaHCTBAMH HIJIH BUPTYalbHBIMH MH-
pamu. [ToaToMy urpa He MOXeET cylecTBOBaTh 6e3 pecypcoB. be3 HUX oHa Oynet
HeccMbICTIEHHOH.

K coxanenuto, Unity — 370 UrpoBoH IBHXOK, @ HE MporpamMmMa Ijs CO3[aHHs
pecypcoB. Pecypcel MoxHO co3nate B Blender, 3DS Max, Photoshop, GIMP u
Jpyrux noaoOHsIX mporpamMax. J{is co3naHus TpEXMEpHBIX MOJEJIE MOXKHO HC-
nojas30Bath 3DS Max unu Blender (6ecninatHsii), 1s co3nanus tekctyp — Photo-
shop unu GIMP (6ecrunathbiit). Co3nanue aynuo-pecypcoB MOXKHO NTPOU3BOAUTh
B Audacity (Toxe 6ecruiatHas). Ficnonb3oBaHHE 3THX MPOrpaMM, K COXaJIEHHIO,
BBIXOIMT 32 paMKH 3TOH KHUTH. Ho He paccTpauBaiiTech — Ha MOJIKaX KHHXKHOTO
MarasuHa MOXXHO HalTH MHOXXECTBO KHHUT 1o ToMy ke 3DS Max u Photoshop.

Unity cyuTaeT, 4To pecypchl YK€ rOTOBbl HA MOMEHT CO3IaHHsI HOBOTO MpPOEK-
Ta. [{aBaiite ux uMnoptupyem. s 3TOro Ucnonb3yeTcs KOMaHaa MeHo Assets,
Import Package. [{anee Boibepute Tun uMnoptupyemoro pecypca — Vehicles,
Cameras, Effects u 1.n1. Mnu Beibepute komanny Custom Package nns Beibopa
TMOJIb30BATENILCKOTO MAKEeTa.

Ecnu »xe y Bac B 3TOM MEHIO yCTO U AOCTyMeH Toybko MyHKT Custom Package,
TOIAa HY>KHO 3arpy3uTh CTaHIAPTHBIE pecypchl. s 3Toro nepeiaute no ciaeny-

IOLLEH CChUIKE:

https.//assetstore.unity.com/packages/essentials/asset-packs/standard-assets-for-
unity-2018-4-32351

Mpumevanne. K kHure npunaraetcs BupTyanbHbIM AWUCK, pasmMe-
WEeHHbIN Ha canTe u3aaTenbcTea. Ha aTom gucke Bbl HanaeTe Bce
NCNonb3yembie B KHUre acceTbl — Ha TOT Crny4aw, ecnu oHu ByayT
yaaneHbl 3 mara3nHa accetos 1 6onbwe 6yayT HeQOCTYNHbI.

Haxxmute knonky Add to My Assets 4 pUMHTE YCJIOBUS HCITOJIb30BaHHSI, HAXKaB
KHONKY Accept. [lanee Hy>xHO Haxatb kHonKy Open in Unity.
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Puc. 1.23. Cmanoapmnsie pecypcsi

Unity has made updates

Privacy Policy
Last Updated: October 18, 2020

Last Edit/Review: August 17, 2020

1. Freguently Asked Questions (FAQs)

Trese FAQs provide a hendy entry point 1o our ionger 3nd more compreniensive Privacy

Policy {see Secticn 2 below!). They are inter:ded 10 enhance rathar than replace the important
notices in the Privacy Poity, which governs our coflection, use. storage, and sharing of the
information that we coliect or receive from you. -

Puc. 1.24. Ycnoeua ucnons3o8anus cmanoapmusix pecypcos

Korna naket pecypcoB otkpoercs B Unity, HaxxmMuTe kHonky Download ns ee
3arpy3ku. Ha puc. 1.26 pecypchl paHee yxe 3arpy»ajiuch aBTOPOM 3TOH KHHIH,
no3toMy kHonka Download Ha3piBaetcs Update. Eciu e BBl paHee He 3arpy-
YaJH 3TH PECYpPChl, TO B HUXKHEM IIPaBOM yriy y Bac OyneT kHonka Donwload.
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Puc. 1.25. Hasxcmume knonky "Open in Unity"

MpumeyaHue. YT06bl YyBUAETL CMMCOK OOCTYNHbIX NAKETOB, HYXHO
CHayana BOWTU B y4eTHyto 3anuck Unity ID, Haxas kHonKy Sing in.
Ecnu Bbl ewe He 3aperucTpupoBany yyeTHyH 3anucb, Bam npeg-
noxart 310 caenatb. Pernctpauuws 6ecnnatHa v HM K Yemy Bac He
006a3bIBaeT. 3aT0 BCE KYNNEHHbIE UMW 3arpyxeHHble paHee pecypchbl
OyayT 0OCTYNHbI Yepes3 3Ty YYETHYIO 3anuchb.

Puc. 1.26. Hastemume knonky ""Download/Update’ u doscoumecs 3azpy3xu pecypcos



Puc. 1.27. 3azpy3xa pecypcog

[Tocne Toro, kak pecypchl OyayT 3arpykeHbl, UX HY)KHO HMIIOPTHPOBaTh. Haxxmu-
Te kHonky Import (puc. 1.28). [Ipouecc uMnopra pecypcoB MOXKeT ObITh 10BOJIb-

HO UTMTEJIbHBIM — HY>XHO pacrakoBaTb X U UMIIOPTHUPOBAThL.

aARRARRS

Puc. 1.28. Haxncmume knonky "Import”




Inaea 1. OcHoesil Unity

imoon vy e B Broibepure Bce pecypcsl M Haxmute KHOMKy Im-
port. B peanbHOM npoekTe nydlue Tak He AENath,
MOCKOJIbKY BECh MTAKET pecypcoB OyaeT HMIOPTHPO-
BaH B Baw npoekT. OQHako B HallleM clyyae, Koraa
Xo4eTcst nonpoboBaTh BCE U M0 MAKCUMYMY, MOXXHO
MMIOPTHUPOBATh BCE PECYPCHI.

Puc. 1.29. Hmnopm pecypcos

1.5.3. [Iomemienne 00bEKTA HA CLIEHY H
U3MEHEeHHe ero CBOMCTB

Korna pecypcel OyayT HMOOPTHPOBAHBI, HalauTe
HY)XXHBIH BaM pecypc, Hampumep, B Assets, Stan-
dard Assets, Vehicles, Car, Models HaxonuTcs Mo-
nenb aTomobunst. [lepetawure ee B 061acTb CLEHBI
(puc. 1.30).

 F R R R R R RN SRR RN RN

Puc. 1.30. Aemomobunp nomenien Ha cueny

Hcnonw3ys ocu koopauHar (puc. 1.31), MOXHO Bpa-
L1aTh CLUEHY, MPOCMAaTPHBasi €€ CO BCEX CTOpOH. Bpa-
LLI€HHE KOJIECHKa MBILUKH MO3BOJIIET U3MEHHTh Mac-
1Tab CUEHBI.




PERREREERE

Puc. 1.31. Bpawmenue cyenbst

- et WV

Puc. 1.32. Himenen macuemat, oobasnena modens camonema

U3zmensaTs cBolicTBa 00bEKTa MOXKHO € moMoulbio naHend Inspeetor (puc. 1.33).
Jns u3MeHeHHs CBOHCTB 0ObEKTa €ro CHayana HY)XXHO BBIJEJIUTH C MOMOLIBIO
MBIITIKH.
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Puc. 1.33. Ilanens Inspector: omobpaxcaem
ceoiicmea vioeneHH020 obvexma

[ns ynaneHust 00beKTa ero Hy>KHO BbIAEIHTb U
Haxatb kHonky Delete.

1.5.4. Co3nanue HOBO#M CLEHDBI

B Unity cueHa o3Hayaer ypOBEHb HIpBbI.

OnHa cueHa — oguH ypoBeHb. CleHa U ypo-
BEHb MHpa MOTYT MCIOJIb30BaThCs 34ECh B3a-
umozamenseMo. OHM NpPOCTO OTHOCATCH K
3D-npocTpaHCTBY, TO €CTh K NPOCTPaHCTBY-
BPEMEMH HIPOBOIO MHUpPa — MECTY, II€ MPOHC-
XOJAT COOBITHS H CYLIECTBYIOT BEILIH.

J1st co3naHusi HOBOM CLIEHBI HCIOJIB3YETCS KO-
Manga MeHio File, New Scene. Mo)xHO TaKke
Haxarth Ctrl + N Ha knaBuatype. Unity co3ngact
nycTylo cueHy. Busyanuszauus cuensl otobpa-
’KaeTcss Ha BKJIaJke Scene OCHOBHOIO OKHA.
Ora BKJaaka 3aHMMaeT O0JbLIYIO YacTb MpO-
CTpaHCTBa OKHa.
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[Tanens Hierarchy mokaxer BaM Bce, YTO MPOMCXOAMT Ha CLEHE: MOJEIH, CBET,
KaMephbl U T.A. ITa NaHejlb 0ToOpakaeT Ha3BaHHE KaXKJA0ro MrpOBOro 00ObekTa Ha
cueHe. B mupe Unity urpoBoii oobekt (GameObject) oTHOCHTCS k OAHOMN He3a-
BHCHMOM CYLIHOCTH, KOTOpasi CYLIECTBYET Ha CLIeHe, He3aBUCHMO OT TOTO BUAHMA
OHa WJIM HeT. BbieauTb 00bEKT MOXKHO MyTEM HIIH LIETYKa MBILIBIO 110 CAMOMY
00bexTy Ha cueHe MnM Ha na”enu Hierarchy, ecnu o0bekT Ha clieHe He BUIEH.
PenaktupoBaTh CBOWCTBa BblAEJIEHHOrO 00bekTa MOXHO Ha maHenu Inspector,
Kak ObLIO MOKa3aHO paHee.

[Tocne co3aaHMs CLEHbI JaBaiiTe co31aauM noi (3Tax), MHaue Bce 0OBEKTHI MO-
BUCHYT B NPOCTpaHCTBE. [IpH co3naHMHM KOCMHYECKOro LIyTepa MOXET ObITh 3TO
U JIONyCTHMO, HO BO BCEX OCTAJIbHBIX CJIy4asX HY»XHO M03a00THUTHCS O MOJIE HITH
MECTHOCTH. 3/1€Ch BCE 3aBUCHT OT CO3J1aBaeMOi Urpbl. MOXHO MCIOJIb30BaTh Mpe-
tab Floor* u3 crangaptHoro Habopa acceToB WM ke co3aath 00bekT Terrain,
€CJIM BaM HY>XHa MECTHOCTh (HampuMmep, Bbl CO3JaeTe Urpy, AeHCTBHE KOTOPOH
NPOMCXOAMT B JIECY HIIM HAa KAKOH-TO JajieKOH IJIaHETE — C TIOMOLUBIO TEKCTYP BbI
JIETKO MOXKETE U3MEHSTh THIT MECTHOCTH).

[Ton, kak MOJHOLEHHYK MOIE€]b, MOXHO MOCTPOUTH C nomolubk 3Ds Max,
Blender nnu Maya. Ho Ha naHHOM 3Tane ropa3zno ObicTpee M Mpolie UCMoJb30-
BaTh naket Unity Standard Assets 1 Hcrnonb30BaTh CTaHAAPTHBIN Mo, 115 3TOrO
3arasiHUTE B pasznen pecypcos Prototyping, Prefabs (puc. 1.35).

Ha, nmycTb 310 OyIeT HE OYEeHb MHTEPECHBIN U MyCTOH MOJ, HO HAa €ro CO3JaHue
Bbl HE IOTPATHJIM HUKaKoro BpemeHH (pHc. 1.35). Kak Tonbko non nobasneH, oH
nosisurcs Ha naHenu Hierarchy, a na nanenu Inspector MoxHO OyZIeT U3MEHHTD
€ro CBOWCTBA.

iETEATEYR

FREEE

Puc. 1.35. Ilon 0oob6asren - Q
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[To yMosmyanuio Hail noj HasbiBaeTcs npumepHo tak FloorPrototype64x01x64
(Ha3BaHHE 3aBUCHT OT BbiOpaHHOro oOnekTa). [laBaiiTe nepeMMeHyeM ero B
WorldFloor. [Ins 3toro cHayana BbiOepUTe 3TOT OOBEKT Ha MaHeId HepapXHH, a
3aTeM NepenMeHyHTe Ha MaHelHd HHCIEKTopa.

Puc. 1.36. ITepeumenosanue obvexma

1.5.5. Tpanchopmauusi 1 HABUT AL U

B npouuiomM myHKTe Mbl CO3[aJH M0JI, HO MOKa
B HallleM [POEKTe HET HHYEro HHTEPECHOTO.
JlaBaliTe 10OaBUM JOMNOJIHHUTENbHbIE OOBEKTHI —
3/1aHHs, JIECTHHUIIBI, KOJOHHBI U Mpoyee.

Kaxcgast Touka ¥ MeCToroJsiokeHue B ClieHe YHHU-
KaJbHO HAEHTUDHULHPYETCS KOOPAUHATOH, H3Me-
peHHoit kak cMmeulenue (X, Y, Z) ot ueHTpa Mupa
(Havana xoopauHar). Tekyuias MO3ULIMS BCer-
JIa oToOpakaeTcs B HMHCIEKTOpe 00bekToB. [lo
cyTH, napametpsl Position (mo3uuus), Rotation
(Bpauenue) u Scale (Macuital) crpynnupoBaHbl
B O/IMH KOMIIOHEHT, KOTOpbIi Ha3biBaeTcs Trans-
fom (Tpancdopmanus).

[TapameTp Position noxa3siBaeT, HaCKOJIbKO JANEKO
OOBEKT HAXOOUTCS OT LIEHTPA MUPA MO TPEM OCSIM.

a =

[TapameTp Rotation noka3siBaet, HacCKOJIbKO OOBEKT OyAET NOBEPHYT BOKPYT COO-
CTBEHHOM LIEHTPaTbHOH OCH.

[TapameTp Scale onpenensier macmtad oobekra. OH MO3BONSIET 3a1aTh, HACKOJIBKO
00BbeKT OyAeT OT/IMYaThesl OT CBOEr0 OpUrHHaNbHOrO pasMepa. Hanpumep, 0.5 —

3TO MOJJOBMHA pa3Mepa.

Bmecte mapamerpsl Position, Rotation, Scale onpenensror Tpancgopmaimo
obbexrta. [[ns M3MeHeHHs MO3MUMH BbIIEIEHHOrO OOBEKTa Bbl MOJXKETE MPOCTO
BBECTH HOBbIE 3HauUeHUs B 1o X, Y, Z napametpa Position. s nepemenieHus
o0beKTa K LIeHTPY MHpa npocto BBeauTe koopanHatsel (0, 0 u 0). [Ipu xenanuu,
KOHEYHO, MOYKHO YCTaHaBJIMBATh MO3HLHI0 00BbEKTa BPYy4YHYIO TyT€M BBOJA KOOP-
JUHAT, HO ropa3zio Mpolue JenaTh 3TO C MOMOIUBI MbIIKOH. [IpocTo Bo3bMUTE
Y MepeMecTUTe 0OBEKT B 33aHHYH0 MO3ULIMI0. YTOOB! YIPOCTUTH 3TOT MpoLiece
UcnoJb3yitte HHCTpyMeHT Move Tool — kHOMKa ¢ H300pakeHHeM CTpeIokK (MIx
Hakmute kinaBuiny W). [locne akTHBalLMKM 3TOr0 MHCTPYMEHTA Ha CLIEHE MOs-




Unity. MonHoe pykosopcteo < unity

BHUTCsA TPEXLUBETHAsA OCb KOOpHHAT: KpaCHblﬁ, 3eJIeHbId U CHHHH COOTBETCTBYIOT
ocaMm X, Y, Z COOTBETCTBEHHO.

YT100BI MEPEMECTHUTh OOBEKT, HABEAUTE KypCOp Ha OJIHY U3 TpeX ocell (MU mJIo-
CKOCTEeH MeX/y OCAMH), a 3aTeM HAXKMHUTE U YJIEp>KHBAKTE MbIllb, TIepeMeliias ee,
4TOOBI CABHHYTh OOBEKT B 3TOM HarpaB/ieHHH. Bbl MOXeTe MoBTOPATH 3TOT Mpo-
L[ECC CTOJILKO, CKOJIKO 3TO HEOOXOHUMO, YTOOBI Ballli OOBEKTHI pacrojiarajich B
HY>KHOM MECTe.

C noMoupio K1aBUaTypbl MOXKHO aKTHBHPOBAaTb U APYTHE HHCTPYMEHTHI, HallpH-
Mep, E — akTHBHpYeT HHCTpYMEHT BpalleHHs, a R — Macuiraba.

Puc. 1.37. Akmueuposan uncmpymenm epamujeHus

OnHako B JONOJIHEHHE K NMEPEMELLEHHUIO, BPALEHHIO H MaclITaOHPOBaHHIO 00b-
€KTOB BaM 4acCTO HY>KHO MepeMeLIaThcsi BOKPYT cebsi, YToObl YBHIAETH MHP C pas-
HbIX MO3HUHH, paKypCOB H NEPCHEKTHB. JTO O3HAYAET, YTO BAM YACTO MPHAETCS
nepeMeLlaTh KaMepy MpeaBapHTeIbHOTO IPOCMOTPA CLEEHBI B MHpE. YMeHbLIalTe
WM yBeJIMuHBaiTe Maciital, H3MeHsHTe yros 0030pa, 4ToObl BUAETH, TPABHIBHO
JH 00BEKThI COBMELLAIOTCS APYT € ApYroM. isi 3TOro akTHBHPYHTE HHCTPYMEHT
Hand Tool (kHonka c n3o6paxenneM pyku). [locne atoro Haxxmure Alt 1, «yxBa-
THBLIMCBY» MBILIKOH 33 IPOCTPAHCTBO, Bbl MOXKETE H3MEHATH yroj 063opa. Koue-
CHKO MBILIH B 3TOM peXHME H3MEHseT MacuiTad.



Puc. 1.38. Hand Tool ¢ oeitcmeuu

1.5.6. ITocTpoenne cueHbl

Teneps naBaiite no6aBUM Ha Hall MOJ HEKOTOPbIE APYrHe MOIEH — BUJ MyCTO-
ro MPOCTpPaHCTBA He paayer. Haiitu Monenu nomoB MoxxHO B Assets, Standard
Assets, Prototyping, Prefabs. Mcnonb3yiite Monens HousePrototypel6x16x24.
[ToMecTHTE HA MOJ HECKOJBKO OOBEKTOB. YOEIUTECH, UTO OOLEKThI MOMELIEHbI
Ha 1oJ, a He BUCAT B Bozayxe (puc. 1.39). Jlns 3Toro Ucnonb3yiTe MHCTPYMEHThI
TpaHCGHOPMALMH U BpalLEHHS.

I sy U A e S L U N e
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Puc. 1.39. IIpomomun ooma nomewern Ha non
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MoxxHO 100aBUTh TOMONHUTENbHBIE 31eMeHThI Bpoje StepsPrototype. Onstb-Ta-
KH, MPU MOMENIEHUH CTyNEeHEeK YOeIUTeCh, YTO OHU MPHUJIETaloT K 31aHHUI0, a He
NPOCTO CTOST PAIOM.

iFTERREEN

Puc. 1.40. Cmynensxu k 30anuio

Ha puc. 1.41 noka3aHo, 4TO Ha CLIEHE €CTh /1Ba 31aHHs, OAHO U3 KOTOPBIX CO CTy-
neHbkamu. YToObl He myTaThCs, Cpa3y NPUCBOMTE 3MaHUAM MOHSATHbIE UMEHA. -
ITocmoTpuTE CBEPXY, KaK pacnoi0oKeHbl 3AaHHS.

Puc. 1.41. Jea 30anun u cmynensvku (6uo ceepxy)
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Mpumeyanme. O6bLIMHO NPY NOMELLEHUN 30aHUA HA NON OHO cpas3y
)Xe XOPOLIO C HAM coBmeLlaetcs. MpoeepbTe, 4TOObI 3TO BbINO Aen-
CTBUTENbLHO TaK: NpodeccuoHanbHble pa3paboTynkm He MOoryT no-
naratbCsl Ha «0BbI4HO». HaYe NnonyynTCs, YTO HEKOTOPbIE 34aHUA
BTOMMEHbI B NOM, @ HEKOTOPbIE — BUCAT B BO3AYXE.

Tenepb BbI MOXKETE MOCTPOHUTH MOJTHYIO CLEEHY, HCMIONB3YS MOENH U3 naketa Pro-
totyping. C noMolp0 nepeMelleH s, TOBOPOTa H MacliTaOMPOBaHHS Bbl MOXe-
T€ TepeMellaTh, BhIPABHMBATh M BpallaTh 3TH 00bekThl. [lompakTukyiiTech
HEMHOTO M BCE y Bac MOay4HTCs!

[lob6aBbTe elle HeCKoJIbKO 00BEKTOB — 3AaHus, KyObl U T.A. CleHa He Jo/KHa
BBINJIIAETD MYCTOM.
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Puc. 1.42. Cuena, oononnumensHbsle o0beKkmbl

MNpumeuanue. No6ble nporpaMmbl Ana paboTbl C TPEXMepHbIMU
obbekTaMu A0BOMBbHO CUNBHO HarpyxatT NpoLEeCccop KomnbloTepa.
MNMoaToMy HacToATeNbHO pekoMeHayto ans paboTbl C HUMK UCNOMb-
30BaTb CTaUMOHApHbIE KOMMBLIOTEPLI — HA HUX B Cy4Yae neperpesa
BCEr4a MOXHO OTKPbITb KPbILKY CUCTEMHOrO KOpnyca M MNonyYvTb
aononHutenbHoe oxnaxaeHve. C HoyTbykaMu Takon TPHOK HE NPoW-
[€ET, a NoACTaBKM C Kynepamu, Kak nokasbiBaeT npakTuka, He 0ocobo
adhpekTnBHbI. JleTom Baww HOYTOYK MOXET 3anpocTo neperpeTbes U
BbIKMOUMTLCS Npu pabote ¢ Unity.
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1.5.7. CBert 1 He0O

MBI TOJNIBKO YTO pa3MECTHJIM Kakhe-TO 0a3oBble apXHUTEKTypHble moaend. Jis
3TOr0 Mbl MCIIOJIb30BAIN BCETO JIMIIIb HECKOJIBKO PECYPCOB M3 CTAHAAPTHOrO Ha-
0opa ¥ HEKOTOpbIE OCHOBHBIE MHCTPYMEHTBL. TeM He MeHee, TH WHCTPYMEHTHI
SIBJIIIOTCS MOLIHBIMH W MpEIaraloT HaM MHOXeCTBO KOMOWHAIIMA U OMUMI a5
co3aanus 6obLIOro pa3HooOpasus U npaBaononoous B MrpoBbix Mupax. Ho Bce
K€ HaM He XBaTaeT OIHOTO BaXKHOTO MHIPEAHEHTa.

Takum MHrpeaueHToM siBisieTcs cBeT. [locMoTpuTe Ha Mpeablayle WITCTpa-
uud. Bee BoINISIAUT NpOCTO MAOCKMM. HeT HU TeHeH, HU CBETJIbIX UJIM TEMHBIX
obnacreil. HenpaBaononoOHo. 3To MOTOMY, YTO CBET Ha CLIEHE €1lle He HaCTPOeH
JUIS1 IOJTyYEHHS JTyYLIUX Pe3yJIbTaTOB.

BKJ110UMTE/BBIKIIOUHATE 0TOOpaxkeHHe Heba MOXKHO € MOMOLIBIO MepeKIoyaTeNs
Skybox (puc. 1.43). Ha cnabbix mpoueccopax MOXHO OTKJIIOYaTh OTOOpa)keHHe
Heba Bo BpeMs mpoekrupoBaHHus clieHbl. Kak Bce Oyzmet rotoBo, Hy»HO Oyner
NPUCTYMHUTh K HacCTpoiike Heba U cBeTa.

Puc. 1.43. Bkurouenue/svikiouenue neba

[Mocne BrtoueHus Heba (€CM OHO OBLIO y BaC BHIKIHYEHO) MHUP BOKPYT CTaHET
Jydllie, HO BCE JK€ HaM He XBaTaeT OJIMKOB U TeHeil. Mcnonb3yiite KHONKy-nepe-
KJTI04YaTesab ¢ U300paKeHHEM JIAMIIOYKU. JTOT MapaMeTp MpeaHa3Ha4YeH TOJIbKO
11 otoOpaxkerus. OH BIHSET TOJNIBKO Ha TO, 0TOOpakaroTCsl JIM CBETOBbIE I Qek-
ThI B OKHE MPOCMOTPA CLIEHBI, 8 HE Ha CBET B (PUHATBHOHN UTpe.

Puc. 1.44. Ynpaenenue ceemom u menamu na cuyene




< unity . Fnaea 1. Ockoebi Unity

BkroueHue noaCBeTKH 71 OKHAa MPOCMOTpa MPUBEET K HEKOTOPBIM pa3InuHsIM
BO BHEILHEM BHJE CLEHBI, H, OMATH Xe, CLIEHa JO/DKHA BBIIAAETH JIyylle, YeM
paHblLe.

Yrobbl yOenuTbes, YTO OCBELUEHHE CLEHbl IeitcTByeT, BbiOepuTe Directional
Light na naHenu uepapxuy U noBepHUTE ero. Tak Bbl CMOXETE KOHTPOIHPOBATh
BPEMsI CYTOK, Bpalliasi CBETOBBIE LIMKJIBI MEXKAY JHEM H HOUYBIO U U3MEHSS] HHTEH-
CHBHOCTb CBETA U HACTPOEHHE. ITO MEHSET CIIOCO0 BU3yanH3alUH CLEHBI.

Puc. 1.45. Hamennem nanpagnennuiit céem

Jns coznanus onTUMaabHOIO CBETA BCE HEeMepeMellaeMble 0ObEKTHI (3nanus, ae-
peBBS U T.1.) NOJDKHBI OBITH MOMeUeHbI kak Static. [y 3Toro BeiaeauTe 00bEKT
Ha NaHeJM UePapXUH U Ha NMaHEeIH HHCIIEKTOpa BKIIIOUUTE MepekiouaTess Static.
YrtoOn1 661510 ObICTpEE, BBIAETUTE HECKOIBKO OOBEKTOB Ha MaHEIH HEPAPXUHU MPU
HakaToit knaBuie Shift: Tak MOXXHO BBIAEIUTH HECKOJIBKO 00bEKTOB cpa3y. [1o-
CJie 3TOrO BKJIKOYHMTE NepekiouaTens Static oguH pas — Bce BhlAEIeHHbIE 00bek-
ThbI Oy YT CTATHYECKUMH.

Korna BbI cenaere HenepemelaeMble 00beKThI cTaTHUECKUMH, Unity aBTOMaTH-
4eCKH BBIYHCIISET CBET Ha CLieHEe B JOHOBOM peXHMeE (MMEHHO MO3TOMY CO3/aeT-
csl Takas Harpy3ka Ha npoueccop). Taioke OHa creHepupyeT Habop aHHbIX, Ha3bl-
BaeMbIx GI Cache, kotopbie roBopsaT Unity kak JTy4H CBeTa JODKHBI OTPaXaTbCs
U PacTpOCTPAHATHCA M0 CLIEHE IJI JOCTHXEHHSI MaKCHMalbHOro peanusMma. On-
HaKo Jaxe Nociie BKJIOUEHHUs Nnepekitodarens Static, TeHu y Bac He nosBsaTcs. [1o
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ymouyanuto ceoiictBo Cast Shadows oTkir04eHO A5 Bcex 00bekTOB. Briarounte
€ro Jil BCeX CTaTHYECKHX OObEKTOB.

Puc. 1.46. [Ienaem obvekm cmamuyeckum

Puc. 1.47. Bknwuenue ceoiicmesa Cast Shadows

Taxxe BkiounTe cBoiicTBO Receive Shadows, uToObI 00BEKT MOT MPUHHUMATH
TEHb OT COCEHEr0 00bEeKTa.

[lepeiinute k 00bexTy Main Camera u Bocrons3yiitech okHoM Camera Preview
— Bbl YBHIUTE, 4YTO TENEPb y HALIUX OOBEKTOB MOSABUINCH TEHH.

B foms A Zicac sac. . 5C. Somere - My M0 b L Y1

Puc. 1.48. Teru exnrouenst
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1.5.8. TecToBbIii 3anyckK

Ewe pa3 nocMorpure Ha cueHy. Eciu Bce xopoluo, camoe BpeMsi €€ COXpaHHTh:
HaxMuTe aist 3toro Ctrl + S unu BeiOepuTe komanay MeHio File, Save Scene.

Tenepp HacTano Bpems Maruu. Ha naHHBI MOMEHT Hall YPOBEHb HE COIEPIKUT
HUYEro UrpabesibHoro. 3To NpPOCTO CTaTHYECKOE, OE3KM3HEHHOE M HEMHTEpaK-
tuBHOe 3D-nmpoctpancTBo. [laBaiite cnenaemM Haly cueHy vrpabesbHOM, YToObl
MBI MOTTIM OOOHTH €€ BOKPYT OT NEPBOro JHLA C TOMOLLbIO CTAaHAAPTHbIX KJIABHLL
WASD Ha knaBuarype. g 3Toro HyxHO A00aBUTb KOHTPOJUIEp MEPBOro JMLa
(first-person mode).

Ortkpoiite nanky Assets, Standard Assets, Characters, FirstPersonCharacter,
Prefabs. [Teperamute pecypc FPSController (puc. 1.49).
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Puc. 1.49. [Jo6aenen pecypc FPSController

Buumanue! FPSController Hy>HO yCTaHOBUTb Ha NON NPaBWbLHO —
4TOObI NEPCOHAX CTOSIN Ha «3eMnex», a He BUCEN B BO3AyXeE.

[Tocne noGaBneHus KOHTposIepa NepBOro Juua HaxXMuTe kKHonky Play na na-
HelM MHCTpyMeHTOB Unity U1 TECTOBOrO 3amycka Urpbl B peKMME OT MepBOro
Jauua.

Ecau Bbl ucnonesyete Bepcuto 2019.3/2020.3, Bel yBuaute Ha Bkiaaake Console
coobuieHus 06 ownbkax. B Bepcun 2018.x Bce pabortano HopmanbHo. Ho B naH-
HOM CJ1y4ae Hy>HO KaK-TO BbIXOAMTb U3 cuTyauuH. Ownbka, cBsI3aHHas CO CTaH-
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JApTHBIM HaOOpPOM pecypcoB — MX 3a0bLIM aganTHPOBATh MOA HOBYHO BEPCHIO
2019.3/2020.3. TMompaBUTh AOBOJILHO MPOCTO, €CAH Bbl 00s1anaeTe HaBbIKAMH
nporpammupoBanus Ha C#, a eciiu HeT, TO NPOCTO clieAyHTe HHCTPYKIHSM Jajee.

Puc. 1.50. Coobmernun 06 owubrax. Hepa ne 3anycxkaemcs

[lepeiinute Ha Bknanky Project. [Tepeiinute B Assets, Standard Assets, Utility.
Jsaxxne! wienkuure Ha aitie ForcedReset.cs. OTKpoeTcs CBA3aHHBIMH C pacilupe-
HHEM .CS TEKCTOBBIH penaktop. Bo3MoxHo, 3to Oynmet Visual Studio, Bo3mMoxHO,
JpYToii BLIOpaHHbIi BaMU peaakrop. OTpenaktupyiite daiin tak, Kak 1oka3aHo B

qaucT. 1.1.

Juctunr 1.1. ®ann ForcedReset.cs

using System;

using UnityEngine;

using UnityEngine.SceneManagement;
using-UnityStandardAssets.CrossPlatformInput;
using UnityEngine.UI;

[RequireComponent (typeof (Image)) ]
public class ForcedReset : MonoBehaviour
{
private void Update ()
{
// 1f we have forced a reset
if (CrossPlatformInputManager.GetButtonDown ("ResetObject"))
{
//... reload the scene
SceneManager.LoadScene (SceneManager .GetSceneAt (0) . name) ;
}
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AHanoruysele U3MEHEHUs Heo0xoauMo MPOU3BECTH B daiine
SimpleActivatorMenu.cs (Jiuct. 1.2).

NucTtunr 1.2. ®ann SimpleActivatorMenu.cs

using System;
using UnityEngine;
using UnityEngine.UI;

namespace UnityStandardAssets.Utility
{
public class SimpleActivatorMenu : MonoBehaviour
{
// An incredibly simple menu which, when given references
// to gameobjects in the scene
public Text camSwitchButton;
public GameObject[] objects;

private int m CurrentActiveObject;

private void OnEnable ()
{
// active object starts from first in array
m CurrentActiveObject = 0;
camSwitchButton.text = objects([m_
CurrentActiveObject] .name;

}

public void NextCamera ()

{
int nextactiveobject = m_CurrentActiveObject + 1
>= objects.Length ? 0 : m_CurrentActiveObject + 1;

for (int 1 = 0; i1 < objects.Length; i++)
{
objects[i].SetActive (i ==
nextactiveobject) ;

}

m_CurrentActiveObject = nextactiveobject;
camSwitchButton.text = objects[m_
CurrentActiveObject] .name;
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}

[Tocne atoro ommbku Ha Bkiaanke Console vcue3HyT, HaUHeTCs COOpKaA MUIpPbI.

Puc. 1.51. Peoakmuposarue ucxo0Ho20 kooa

B pexxume ot nepsoro nuua (puc. 1.52) cpa3zy 3aMeTHbl BCe KOCAKH, BO3IMOXHO
JONYILEHHbIE NPH NPOEKTUPOBAHWH CUEHbBI, ECIIK ATOIO Bbl HE 3aMETHIIU PaHEE.
Hanpumep, HekoTOpbIE NpPeAMETbI MOT'YT BUCETb B BO3yX€, @ HE HAXOMTbCS Ha
WorldFloor, cTyneHbkH MOI'YT HE NPUMbIKaTh K 34aHHUIO U T.1.

=DOhDROOODOBOOA
BhbbEDROAEAGOAO

Puc. 1.52. Pexscum om nepeozo nuya
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Noka He obpaluaiiTe BHUMaHHA HAa HUX — MPOTYJISAHTECH MO CO3MAHHOMY MHDY.
Jns nepeMelleHHs Urpoka Ucnonb3yidTe ctaHaapTHele knaBuiid WASD, a Takoke
MBILIKY AJ15 MOBOpOTA rosnoBsbl. J{i1s BbIXoaa U3 pexuMa urpsl Haxmure Ctrl + P.

- SecondScane - K, Wac & L Standaions - Yty 2030311 Seonat <DX1%4 ]
GomedRje) Comosnen Mcciie oLt Window 1esg
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Puc. 1.53. Pesicum uepwi: npocynka no mupy

Mpumeyanue. B pexvme Urpbl MOXHO NEPEKNIOYNTLCA Ha BKNaaKy
Scene 1 nameHnTb NnapameTpbl Nto6oro o6vekral Jpyrumu cnosamu,
KOCSIKU MOXHO NPaBUTb «B PEXUME PeanbHOro BPEMEHU.

HTtak, Mbl co3nany HeOOobLLIOMH, MYyCTh HECOBEPLLEHHbI UI'POBOI MUP, MO KOTOPO-
MY MOXET MEPEMELLATLCA UTPOK C MOMOLIBIO CTAHAAPTHLIX CPEACTB YNPaBJIECHUA
(xJaBHATypa ¥ MbILb) U TPU 3TOM HE HAMKMCANH HU OIHOM CTPOUKH Koza (€C/u He
CYMTATh BbIHYXKAEHHBIX MpaBoK ¢aiinos pecypco)! [pocto nzymurenabHo!

[TaHenb Console (puc. 1.50) BbIBOZMT COOOLIEHHUS TPEX THUMOB: HHHOPMALIUOH-
Hble, MpeaynpexaeHus 1 ownbku. HdopmalnoHHble cOOOLLEHHS, KaK MPaBUIIO,
npeacTaBisioT coboit crnocod npenocraBneHUs pekOMeHAAUUH 1 MPeaToKeHHH
ot Unity, OCHOBaHHbIX Ha TOM, kak paboTaeT BaLl MPOEKT.

[IpenynpexaeHus HEMHOTO CEpbE3HEE M MPEACTABIAIOT MPoOieMbI B BallIEM KOJIE
WK CLIEHE, KOTOpble (€C/IM HE UCTIPAaBUTb) MOTYT MPUBECTH K HEOXKHUAAHHOMY MO-
BEAEHHIO U HEONTHUMaIbHON MPOU3BOAUTENBLHOCTH.

Owwnbku onuckiBatOT 001aCTH B Balleit CLieHe UK KOJle, KOTopble TpeOyIoT Tila-
TEJIbHOTO M HEMEMJIEHHOTO BHMMaHHs. MHoraa omwuOku He Mo3BOJANOT BallueH
urpe paborarb BooOlie, a MHOrAa OLUMOKH MPOUCXOAAT BO BPEMS BBIMOIHEHHS U

MOTYT MPHBECTH K c0010 MM 3aBHCAHHIO HUIpbI.
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1.5.9. To6aB/isieM HEMHOI0 BO/IbI

Ha naHHbIH MOMEHT He3aaeHCTBOBaHHOE MPOCTPAHCTBO HUKAK HE 0TOOpaxcaeTcsl.
OHO npoCTO 3a/IMTO ONHOTOHHBIM LIBETOM H 3TO, pa3yMeETCsl, HAC HE yCTPAUBaeT.

YroObl 100aBUTH BOIY, MBI MOXEM HCIIOJIb30BaTh YK€ TOTOBHIH pecypc. [lepe-
naute B nanky Standard Assets, Environment, Water, Water, Prefabs. [lepe-
tawute pecypc WaterProDaytime ¢ nanenu Project Ha cueHy. Bol 3amerture,
4YTO OOBEKT MEHbLIE, YEM HaM HYXHO (puc. 1.54).

Puc. 1.54. [lobasnena sooa

[Tocne no6asnenus npedada Water nomecTHTe €ro HHXE ypOBHS M0J1a M HCHOJb-
3yiiTe HHCTpyMeHT MacwuTabupoBaHus (R) mns yBenuueHus ero pasmepa (X, Z)
TakK, YTOObI 3aMOJHUTb OKPYXKAIOILYI0 Cpely BOKpPYT BIUIOTb A0 T'OPH30HTa. 3TO
CO3/1aeT OLLYLEHHE, YTO CETKH I10J1a — 3TO MalleHbKHH OCTPOB B OOLIHPHOM MHpe
BOBI. Y Bac JOJDKHO MONTYyYHTHCS NPUMEPHO TaK, Kak NOKa3aHo Ha puc. 1.55.

Teneps 3amyctute urpy. Kak BUIHTE MpOCTpaHCTBO 3alOJIHEHO BOKPYI BOIOH,
LBET KOTOPOH 3aBUCHT OT HaCTPOEK CBETa. ITO YK€ UTO-TO.

Ecnu Bbl monbiTaeTech MPOWTH MO BOJE, Bbl APOCTO MPOBAIUTECH CKBO3b HEE,
OMycKasich B 0€CKOHEUHOCTb, KaKk OyITO BO/Ibl TaM HUKOTAA He ObL10. Ceituac Boaa
— MOJIHOCThK) KOCMETHYECKasi 0COOEHHOCTb, HO OHA JIeJIaeT CLEHY HAMHOTO JIy4-
uie. Ho He Bce cpa3y — uis HeOONbILIOTO HHTPO BIOJIHE IOCTATOYHO AQXKE TEX




Puc. 1.55. Ocmpoe é mope

Puc. 1.56. Pexcum om nepeozo auya. Booa

Bo3MoxkHocTei Unity, 4To MBI pacCMOTpEINH B NEPBOi 11aBe. B cienyroreii rnase
MBI IOTOBOPHM 0 paboTe ¢ acceTaMH. B yacTHocTH, OyaeT noagpoOHO pacCMOTpEH
NpOoLECC HMITOPTA aCCETOB B MPOEKT.
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1.6. Boi0op Tembl penaxkropa Unity

Bce unmoctpanuy B 3T0H ri1aBe ObUIM CAEJaHbl B NPEMHUANIBHOM TEMHOH TeMe
odopmienus, HenoctynHo# B 6ecriatHoit Bepcuu Unity. Takas TeMa odopmie-
HHMS OTJIMYHO M COBPEMEHHO CMOTPUTCS Ha 3KpaHe, HO HE O4EHb XOpOLIO NpH
Tie4artH, N03TOMYy Jajie€ B KHUTe Mbl OyneM HCIONb30BaTh CBETIYIO TEMY 0hOpM-
aeHus. Taxke cBeT1as TeMa 0pOpMIEHHUS JTydLIe A1 TeX, KTO NPEeAnoYHTaeT pa-
Gortatk aHeM. [l «coB», KOHEYHO XKe, Jydllle TeMHas TeMa opopmieHus. Cume-
HHUTb TeMY 0pOPMIIEHHS MOXHO B HACTPOHKaX peJaKTopa — BBIMOJHUTE KOMaHIy
meHo Edit, Preferences u nepeiinute B pasnen General. Ilapamerp Editor
Theme kak pa3 1 oTBeuyaet 3a BbIGOp TeMbl odopmiaenus (puc. 1.57).

Puc. 1.57. Cmena memnt pedaxkmopa Unity



MnaBa 2.

PaboTta ¢ accetamu
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https://t.me/portalTolT

B 3710} riaBe Mbl moroBopum o padore ¢ acceramu' (pecypcamu) B Unity. Acce-
TOM CYMTAeTCs MpEeACTaBIEHHE JI0O0ro NpeaAMeTa, KOTOPbIH MOXXHO HCIMOJb30-
BaTh B Balllell Urpe WK IpoeKTe. ACCeT MOXKET ObITh MmosyuyeH U3 ¢aiina, cozga-
Horo 3a npenenaMu Unity. KoHeyHo, ecTs U acceTbl, KOTOpbIe MOXHO CO3JaTh B
Unity, nanpumep, Animator Controller, Audio Mixer, Render Texture. Accetom
MOXKET OBbITh TpEXMepHas MoZeNb (KaK MPaBUJIO, PACIPOCTPaHAIOTCA B daiinax ¢
pacuiupenueM .fbx), 3BykoBo# daiin, wpudT U T.A.

2.1. 'padpuveckre npuMMTUBDI

Penaxrop Unity Mmoxet pabotats ¢ 3D monensmu 11060 HopMbl, cO31aBaeMbIMH
B NIPWIOKEHHUAX 111 MOJEIHpOBaHHs. HeKoTopble MPUMHTHBHBIE MOICIH MOXCHO
cosmars npsamo B Unity: Ky6 (Cube), Cdepa (Sphere), Kancyna (Capsule), Lu-
nunap (Cylinder), ITnockocts (Plane) u Ksan (Quad).

[aHHble OOBEKTHI YaCTO NPUMEHSIOTCA KaK €CTh (IIOCKOCTh OOBIYHO HCIOJb-
3yeTcsl B KayecTBE MOBEPXHOCTH 3€MJIM, HalPUMEpP), HO TAKKE OHH MO3BOJIAIOT
OBICTPO CO3/aTh MPOTOTHITBI CIOKHBIX 00BEKTOB B LieAsAX TecTHpoBaHHA. JIr000#
U3 NPUMUTHBOB MOXKET OBbITh 100ABJIEH B CLICHY C IIOMOLIBIO COOTBETCTBYIOILETO
nyHkra B MeHlo GameObject > 3D Object.

He Hy>HO crnuCbIBaTh UX CO cyeTa. Tak >ke MIOCKOCTb YacTO UCMOb3yeTcs s
co3nanus rpaduueckoro HHTepderica nmonp3oBares, 0 4eM OyIeT paccka3aHo Jaee.

1 Or aHr. asset
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B New Unity Project - SecondScene - PC, Mac & Linux Standaione - Unity 2020.3.1f1 Personal <DX11>
File Edit Assets (ameObjeet Component Mobile Input Window Help

T Rwies
U 5. m Create Empty Ctrl+Shift+N
- Create Empty Child Ait+Shift«N
 Hierarch
e o Create Empty Parent Cit+Shift-G

3D Object 3 *
Effects L4

Light 3 Capsule

Audio > Cylinder

Video ’ Piane

ut » Quad

Camera Text - TextMeshPro
Center On Children Ragdoli...

Make Parent Terrain

Ciear Parent Tree

Set as first sibling’ Ctrte Wind Zone

Set as last sibiing Ctris - 30 Text

Move To View Ctde AitsF
Align With View Ctrl +Shittaf
Align View 10 Selected

Toggle Active State Al Shift=A

Puc. 2.1. Komanoa menio GameObject > 3D Object

2.1.1. Ky6

Oo6vext Ky6 (Cube) npencrapinser coboii ky6 ¢ anuHoH pedpa B OHY €AHHHLY
uaMepeHus. Tekctypa kyOa noBTopsieTcs Ha Kaxaoi u3 ero 6 rpaneii. Hemocpen-
CTBEHHO caM Ky0 HCINOJb3yeTCsl B UTpax PeaKo, HO €ro MOXHO TEKCTYPHUPOBATh U
HCMOJIb30BATh B CAMBIX Pa3HBIX LIEJAX:

¢ . B kauecTBe AIIHKOB
e Cro160B

e CryneHek (XOTs B CTAaHAAPTHBIX aCCETaX €CTh OTAEJbHBIA 0OBEKT, MPEACTaB-
JISIIOILKH CTYTIEHbKH, O 4eM ObLIIO paccKa3aHO paHee)

Jns Hac, kak ns pa3pabOTHUKOB, KyO MOXET MOCIYXUTh YIOOHOMH 3aMeHO# KO-
HEYHO# MojieNi, eciid OHa eule He rotoBa. Hanpumep, ky0, BHITAHYTBIH 10 HYX-
HOTO pa3Mepa, MOXKHO HCIOJIb30BaTh BMECTO MOJIENH NnepcoHaxa. B dpunanbHOH
BEPCHH UIPhl 3TO HEJONYCTHMO, HO JIJIsl TECTUPOBAHUS KOJa YNpaBJIeHHs MepCo-
Ha)KeM — BIIOJIHE YMECTHO.
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Puc. 2.2. Ky6

2.1.2. Cepa

Cnenyromuit npuMuTUB — cpepa (Sphere). OHa TEKCTYpUpPYETCS TaK, UTOOBI H30-
OpaxxeHue orubano chepy oauH pas, IpH 3TOM BEPXHsS U HHXKHSS IPaHULIBI Kap-
THHKH OyayT HaxoAMThCs Ha nmonrocax chepbl. OueBUAHO, cepsl MONE3HBI AT
CO3/1aHMS MsYEH, MIaHEeT U CHapsAoB. [Ipu co31aHNHU KOCMHUYECKOH CTPENSIIKH,
ctepbl — He3aMEHUMBIH 3JIEMEHT, IOCKOJIbKY OUYEHb IIPOCTO C UX IIOMOLIBIO CO3-
JaTh W300paXKeHHUe IUIaHET, «HATAHYB» Ha Cepbl pa3Hble TEKCTYPBI.

e s e W e b Y
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2.1.3. Kancyna

Kancyaa (Capsule) — 310 06bexT, npeacrasnstommii coboit LMIHMHAP ¢ noaycoe-
pHYECKHMH KojnakaMH Ha kKoHLax. OObeKT HMeeT AMaMeTp B OOHY €AMHHLY H3-
MEpPEHHS 1 BBICOTY B JIBE €IMHHLbI M3MEPEHHS (LIMIMHID BBICOTOM B OIHY €MHHU-
1y 1 06a Kojmaka rno noJIOBUHe €AMHHULIbI KaXIbIH).

Kancyna texkctypupoBaHa Tak, 4ToObl H300pa)keHHe Orubano ee poBHO OAMH
pas, ¢ 3aKkperieHHeM B BepLUMHE Kaxxaoi U3 nonycdep. B peansHOM Mupe U He
TaK MHOro OOBEKTOB C Takoi (OpMOIi, MO3TOMY KarcCyly MOXXHO HCIOJNb30BaTh
TOJBKO AJIS MPOTOTUMHPOBaHHUSA. B 4acTHOCTH, B HEKOTOpBIX 3adauyax ¢u3uka
3aKpyIIeHHOro o0bekTa NpeanoyTUTEeNbHEEe, YeM TaKOBas y MPSIMOYrOJbHOTO.
[lo3TOMY Karncysay MOXXHO C YCIIEXOM HCIOJIb30BaTh BMECTO MOJEJIM EPCOHAXKa,
KOTOpas ellle He roToBa.
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Puc. 2.4. Kancyna

2.14. Hnaunap

Huaunap (Cylinder) nmoxox Ha kamncyiy, no CyTH, Kancyaa — 3TOT TOT Xe LiH-
JMHJP, TOJBKO C MoaycepHyeckuMH KoarnakaMH Ha KoHUax. LInnuHaps! yno6Ho
NPUMEHATH A7 CO3AaHHUsA CTOJ00B, TPYO U KOJNEC, HO Bbl MOXKETE 3aMETHTh, YTO
¢dopma kxonnaitnepa Ha caMoM jefie — kancyaa (B Unity Het konnaiinepa B popme
UMIMHApPa). [IpUMEHATh LMIMHAP C YCIIEXOM MOXHO U1 CO3JaHMA Pa3IMyYHbIX
CTOJIOOB B HTpe.
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Puc. 2.5. Quaunop

2.1.5. IInockocTh

InockocTs (Plane) npencraBnser coboit niaockuit KBaapar ¢ JJIMHONW CTOPOHBI B
10 ennHHL, OPHEHTHPOBAHHBIN B TJIOCKOCTH XZ JIOKaJIbHOTO NPOCTPAHCTBA KO-
OpJMHAT.

ITnockocTh TEKCTYpHpPOBaHa Tak, YTOObI Bce H300paXKeHHE TOUHO 3aroJHHIIO KBa-
npar. JlaHHblH 00BEKT ymoOeH i oToOpaxceHus kapTHHOK U Buaeo B GUI, u
Ui pa3nndHbIx cneudddexkroB. XoTh MIOCKOCTh H MOXET HCIOJIb30BAThCS IS
ONMMCAHHBIX BhILIE BelleH, 00see MPOCTOH MPUMHTHB KBaJ 4Yalle MOAXOAUT JJis
TaKMUX 3ajay.

W e e - ——
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2.1.6. KBan

O6bekT kBaa (Quad) Moxox Ha MIOCKOCTh, HO €r0 CTOPOHbI UMEIOT JJTUHY OJJHOH
€MHHULIbI U3MEPEHHS, U TOBEPXHOCTh OPUEHTHPOBAHA 10 MJIOCKOCTH XY JloKalb-
HOI'O NPOCTPaHCTBa KOOpAMHAT. Taioke, KBaJl COCTOMT TOJBKO U3 BYX TPEYroJjb-
HHUKOB, B TO BpeMs KaK IUIOCKOCTb — U3 AByxcoT. KBan Oyzner noneseH, eciu B
clieHe TpeOyeTcst co3aTh 3KpaH Ul BblBoJa M300pakeHHH niu Buaeo. [locpen-
CTBOM KBaJla MOXXHO €0311aTb NpocTbie HHpopMaLnoHHble 1 GUI skpaHbl, a Tak-
e YaCTHLIbl, CIIPaHTbl U «0OMaHHbIE» U300paKEHUS Al UMHUTALIMH YAATEHHbIX
OonbiMx 00bEKTOB. MEHIO UIpbl C KHOMKaMH MOXCHO JIErKO CKOHCTPYHPOBATh C
TIOMOLLBIO KBAZOB. XOTs U MJIOCKOCTh OTJIMYHO MOAXOIMUT AJis 3TOro. Bee 3aBUCHT
OT TOr0, KAKO€ MEHIO Bbl XOTHTE BHJIETh — MPSIMOYIOJIbHOE UJIH KBaIPaTHOE.

{!Iil 1w )

S e
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Puc. 2.7. Keao

2.2. Hexkoropble THIIbI ACCETOB

2.2.1. TpexmepHbIe MOIeJIH

Be3yciioBHO, caMbIM Ba)XXHBIM THIIOM PECYPCOB SIBISIOTCS TPEXMEPHbIE MOJEIH.
Monenu MOXHO 3arpy3uTh U3 Assets Store i co31aTh CAMOCTOSITENIBHO B OTHOM
13 nonynspHbIX 3D penakropos.

Co3aare TpexMepHbIE MOJIETH MOXHO B cienyowmux 3D penakropax:
e Maya
e Cinema 4D
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e 3ds Max

e Cheetah3D
e Modo

e Lightwave
e Blender

e Cheetah3D

[lepen UMNOpTOM MOZIEH €€ HY>KHO 3KcnopTHpoBath B dopmars! .FBX nnu .OBJ.
Taxke nmoaaepxuBaroTcsa coOCTBeHHbIE hopMathl npuioxenuit .Max (3D Studio
Max) u .Blend (Blender).

Ecau Bel ucnons3yere 3D Studio Max unu Blender, To y Bac ecTh aBa Bhibopa:
MM 3KCTIOPTUPOBaTh Mozens B popmar .FBX unu »ke MAMOOpPTHPOBATh B POAHOM
tdopmare.

[Tpeumyluectra sxcrnopra B hopmar .FBX:

e DKCMOPTUPYIOTCA TOJIbKO HEOOXOOUMBIE TaHHBIE

e Mogzenu B 3ToM dopmare, Kak MpaBUiIO, UMEIOT MEHBLIUH pa3Mep
e MonynbHbIN MOIX0A

e B FBX M0XHO KOHBEPTHpPOBaTh MOIEIHN U3 APYTHMX PENaKTOpPOB, KOTOPHIE HE
noaaepxuBarorcs Unity Hanmpsamyo

Henocrarku skcnopra B ¢opmar .FBX:
e [Ipouecc npoTOTUNHPOBAHUS MOXKET OBITH 3aMeNJIEH

e Jlerde moTepsATh cien MexIy UCXOAHOH (pabouunii dain) U UrpoBoii BepcUuer
JaHHBIX

K mnpeuMyluecTBaM HCMONB30BaHUS cOOCTBEHHBIX (opmaroB (.Max, .Blend)
MO>»KHO OTHECTH MPOCTOTY: HUUYETO HE HYXKHO JeNaTh, MPOCTO CKOMUPOBATh (aiin
B Marnky Assets.

A BOT HEIOCTAaTKOB ropasao 6oJbLie:

e Ha MammuHax, 3aaeiicTBOBaHHBIX B pabote Hag Unity MpOeKTOM, JOKHBI OBITh
YCTaHOBJIEHBI JIMLIEH3UOHHBIE KOMUH. JaHHOTO MPOrpaMMHOro obecreueHus

o (Daibl, COOCpXKalllM€ HEHY>XXHbIC JaHHBIE MOTYT CTaTh HEOINMPpaBAAHHO 00.1b-
IIHUMH

e bosblune ¢aiasl MOTyT 3aMeJTUTh MPOLECC aBTOCOXPaHEHHs
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e MeHblile POBEPAETCS, MOITOMY TPYAHEE YCTPAHHTh OLIHOKH

Daiinel Monene, pa3MeLleHHbIE B nanke Assets BHyTpHu npoekta Unity, aBToma-
THYECKH UMITIOPTHUPYIOTCS M COXpaHAIOTCA Kak acceTsl Unity.

®aiin Mozmenu Moxer copepxarb 3D Monenb mepcoHaxa, 30aHUs WM YacTH Me-
6enu. Moaens uMmopTupyercst B Bune Habopa acceroB. B okxe ob6o3peBarens
npoekta (Project) rinaBHbIH UMIIOPTHPOBaHHEIA OOBEKT NMPEACTABISAETCS B BHIE
Model Prefab. O6r14HO Takke CylIeCTByeT Heckoabko Mesh 06beKTOB, Ha KOTO-

pele ccouiaercs Model Prefab.

2.2.2. Maiiabl u3o6paxeHuUi

Penakrop Unity noganep>xuBaeT Bce pacrnpocTpaHeHHble GopMaThl H300paxeHHH
— BMP, TIFF, TGA, JPG u PSD. CnoxHOCTH MOTYT BO3HHKHYTb TOJIBKO MPH UM-
nopte PSD ¢ npo3padyHoCThIO, HO BCE pelaeMo U 06 3TOM FOBOPHTCS B pYKOBOA-
ctBe no Unity:

https.//docs.unity3d.com/560/Documentation/Manual/HOWTO-alphamaps.html

(K coXxaneHHIo, pyCcCKOS3bIUHas BEPCHs 3TOH CTpaHHLBI GONblIe HENOCTYIHA,
MO3TOMY IPHBOJHUTCS CChUIKA HA OPUTHHAI).

2.2.3. 3BykoBble (paiiabl

3ByKOBbIE (aiiibl ABIAIOTCSA OUEHb BOXHBIMU Ul OpraHu3auuu reimmies. Ha-
IPUMED, ECITH BbI CO3JAETE LIYTEP, TO BAM MOHANO00ATCS Kak MUHMUMYM HECKOJIBKO
(¢aiinoB co 3ByKOM CTpenbObl U3 Pa3HOTO OPYXKHS, €ClnH pa3pabaThIBaeTCs Urpa
B ctiie Need For Speed, To moHano6uTcst 3Byk MOTOPOB pa3HbIX aBTOMOOUIIEH.

B tabmuue 2.1 mpuBeneHs! aynuo-hpopmarel, nogaepxubaemeie Unity.

Tabnuya 2.1. Ayouo-gpopmamaor

®opmar Paciuupenus
MPEQG layer 3 .mp3

Ogg Vorbis -0gg
Microsoft Wave .wav

Audio Interchange File Format .aiff / .aif
Ultimate Soundtracker module .mod
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Impulse Tracker module At
Scream Tracker module .s3m
FastTracker 2 module .Xm

2.3. Ummopt acceron

B npouunoii mase Obu10 NMoka3aHo, KAK UMIIOPTHPOBATh CTAHJAPTHBIE ACCEThI U
KaK 3acTaBMThb MX pabortath ¢ nocienHeil Bepcueil Unity 2020.3. Ceituac pac-
CMOTPHM caM npouecc uMnopra 6osiee noapoOHo.

Pecypchl co3narorcs 3a npenenamMu Unity W MOryT ObITh MMIOPTHPOBAHBI
NOCPEACTBOM CcOXpaHeHHs (haisia pecypca B nanke Assets Baiuero npoekra. Bei
MOXETe HE MCIO0JIb30BaTh BCTPOEHHbIE CPEACTBA UMITOPTA, & MPOCTO CKOMHPOBAThH
HY>KHbIE€ BaM pecypchl B nanky Assets.

[Ipy co3maHuM mpoekTa co3naercs namnka c HMEHEM MPOeKTa, KOTOpoe Bhbl yka3a-
JIM TIpH ero co3paHuu. B aroii nanke Oyner noananka Assets (puc. 2.8). Heobxo-
JHMMBIE PECYpPChl Bbl MOXETE MJIM COXPAHSATh HEMOCPEICTBEHHO B 3Ty Manky WiH
’Ke KOMUPOBaTh B HEE, €CJIH OHH y’KE T'OTOBBI.

Puc. 2.8. Cmpyxmypa npoexma
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Conepxumoe nanku Assets nokassiaercsi B 00iact Project rnasHoro okna Uni-
ty (puc. 2.9). Kak To1bKO Bbl CKOTUPYHTE B 3Ty MarkKy HOBBIH pecypc, OH cpa3y ke
OyneT noctynen B oonactu Project. [Tpu 5Tom Unity aBTOMaTHYECKH OMPEAETHT
¢aiinbl, kak TOJbKO OHH OyayT noOaBneHbl B Manky Assets Balllero NpoeKxTa.

o ——— —

T WENccHEEEEES
£ SEEcEHGEE

Puc. 2.9. Pecypceot (accemst) npoexma

Ecnu Bel nepetamure ¢ain B obnacts Project ¢ Bauiero komnetorepa, TO4Hee C
[IpoBoaHHKa MM 11060r0 Apyroro ¢aioBoro MeHeakepa, TO OH OyeT CKOMH-
poBaH (He nepemelieH!) B nanky Assets U cpasy nosisutcs B obnactu Project, To
€CTh CTAHET JOCTYMNEH JUIsl UCTIOJIb30BAHMUS.

DneMeHTbl, KOTOpble Bbl BHAWTE B obnacth Project, B 6onbuIMHCTBE ciiyuaes
NpeacTaBnsoT co00i peanbHble daiiibl, HAXOQSAIHECS HA BalIEM KOMIIBIOTEpE.
Ynanue pecypc, Bbl yaaauTe u ero daiin ¢ Bawero komnbtotepa. Ecnu Bbl ckonu-
poBanu (aiin pecypca B nanky Assets, BEpoSTHEE BCEro, y Bac ellle IIe-TO 0CTa-
HeTcs ero konus. Ecau ke ¢aii OblJ1 coOXxpaHeH (HanpuMep, U3 rpadpu1ieckoro
HJIM ayA1HO0-peJaKTopa) B Nanky Assets, ero ynajeHue npupeaeT K yiajdeHUIO
eIHHCTBEHHOM KONMHMH, MO3ITOMY OyAbTe OCTOPOKHbI C ylajleHHeM acceToB!

Ha puc. 2.10 moka3zaHa cBsi3b MEXOy pecypcamu B manke Assets U o0macTu
Project. OOpaTuTe BHUMaHHE Ha Ha3BaHHUsS MaTepHaoB U (aioB B 3TOH camoil
narike.
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Puc. 2.10. Csazs mexcoy cooepicumoim nanku Assets u obnacmu "'Project”

Ecnu Bbl BHUMATENbHO NPOCMOTPEIH COAEPXKUMOE Manku Assets, To, HABepHOE,
3aMeTHJIM, 4TO KpoMme (ailloB pecypcoB ecTb ele U ¢aiibl ¢ paclIMpeHHEM
.meta. OHu He BUIMMBI B oOnactu Project. Penakrop Unity co3naer atu ¢aitns
JUIS Ka)XXIOro accera U KaKAoH Mank, HO 10 YMOJIYaHHIO OHHU CKPBITHI, TO3TOMY
B [lpoBoaHMKe Bbl CMOXKETE YBHIAETb X TOJIBKO, €CIH BKJIOYEHO OTOOpaXKeHHe
CKphIThIX (aitnoB u manok. JlanHsle dainbl comepxar BaXHYI0 HHPOpMALHMIO O
TOM, KaK pecypc ucrnonb3yercs B npoekre. Hu B koem ciyvae He ynansiite, He ne-
peMMEeHOBbIBaiiTe U He nepemetuaiite 3tu gaitnsl B [lpoBoanuke. Ecinv BbI nepe-
MMEHOBaIM .meta-(aiii, TO COOTBETCTBYIOILUMM 00pa3oM HYXKHO NIEpEMMEHOBATD
U daiin pecypca U HA00OpPOT.

CaMblii MpocToii cnocod nepeMMeHOBaTh Balll peCypC — CAeNaTh 3TO B I7IaBHOM
okHe Unity. B 3ToM ciyyae cpena aBToMaTH4ecku NepeuMEHYeT U COOTBETCTRY-
oM .meta-daiin.

PaccMmoTpuM mpoLiecc UMMopTa acceTa:

1. TMonyuute mMomens kakoro-to oownekra. B CeTw oyeHb MHOro CaiToOB, OTKY-
Jla MOXHO CKauaTb y»K€ rOTOBble W OecriarHele Mozxenu. [IpuMepsl calToB
https://www.turbosquid.com/, https://free3d.com/. B Hawem ciyuyae B
KauecTBE MOIOMBITHOH Mozaenu OyAeT BbICTyNarh MOAEb IpaKkoHa, JOCTYI-
Has no agpecy https://free3d.com/ru/3d-model/black-dragon-rigged-and-
game-ready-92023.html. Eciu ectb BbIOOD, cKayaiite cpa3y naket ais Unity
(pacimpenue mozaenu Oyner .unitypackage)
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2. Ckauaiite 1 pacrnakyHTe apxHB C MOZIENbIO (111 3KOHOMHH MECTa MOJIENH Ya-
CTO C)KMMAIOTCS Pa3IMuYHBIMH apXHBaTOPaMH)

3. Ileperamwure ¢aitn monenu (B HaueM ciaydae 310 (ain Dragon Unity S.uni-
typackage)

4. TlosButcs okHO umnoprta (puc. 2.11), B KOTOPOM HYXHO HaXKaTb KHOIIKY
Import

5. JloxxauTech 3aBepLIEHHUs UIMIIOPTa U TIOMECTHTE MOJIENb Ha CLEeHyY (pHc. 2.12)-

Import Unéy Package

Oragun Unity S

Puc. 2.11. Hmnopm

LErLr

He HyxHO nymath, 4TO BCE KaueCTBEHHbIE MOIE-
4 obs3arenbHo marHeie. Ha puc. 2.13 uzobpa-
KEHO JIB€ MOZIEJIH — CTOpOXeBas OallHs U APAKOH.
O0e Monenu OecruiaTHbIE W 3arpy>KeHbI C caiTa
https://free3d.com.




Puc. 2.13. Mooenu nomewienst na cuyeny

2.4. Maras3uH acceros

Unity Mara3un (Asset Store) — 310 pactyuuas 6ubianoreka, B KOTopoi coOpaHbl
OecraTHble H KOMMEpPYECKHE acCeThl, CO3aHHbIe KaK KOMIaHHeH-pa3paboTuu-
koM — Unity Technologies, Tak 1 uneHamu cooOuiecTsa.

HoctyneH 60Jb110iH BHIOOp aCCETOB — TEKCTYPhI, MOJEIH U AHUMALIUH, TPHUMEPbI
MPOEKTOB, Y4eOHHKH M pacUIMPEeHHs sl pejakTopa. Mara3uH acceToB I0CTYIMEH
o aapecy https://assetstore.unity.com/.

Panee oH Obl1 BCTpoeH B HHTEpdEiC caMOro pefakropa, HO Tenepb Ha BKIajike
Assets Store Bbl HaHJ€Te TOJILKO HHCTPYKLIHH 10 HMIIOPTY aCCETOB M CCBIJIKY Ha
CaM MarasHH.

Perucrpauus B MarasuHe OecruiatHasl, IpH 3TOM He HY»HO YKa3bIBaTh KAKHX-JIH-
00 MaTeXXHbIX JaHHBIX, €CJIH Bbl HE COOMpaeTeCh MOKa 4TO MOKYMaTh IIaTHbIE
accetbl. Kakoro-nu6o ¢uiasTpa, npemycMaTpHBaloLIero BbIOOp TONbKO OecriaT-
HBIX aCCETOB, YK€ HE MPEIyCMOTPEHO (XOTs paHblie OH ObLT) — BUIHMO, TaK Mbl-
TalOTCS MOAHATH MPOJAXKH acceToB. Bbl Moxere nepeiitu B kareroputo Top free
(yryyiine GecniarHeie), a 3aTeM MEpPEHTH MO CChUIKE See more, YToObl YBHAETD
Oonpuie GecruiaTHeiXx accetoB. Ha mepBwix mopax acceroB Oyaer Oosee yeM
JIOCTaTO4HO.
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Puc. 2.14. Asset Store

Importing your assets from the Package Managet

To download of view Yous AuThased assets, Go {o Window > Puckage
Manages and setect My Assets or Glick the Open Paciasge Manager

¥
\ omugv-—_mr-mtzz
- I S Suem omt | 268,

Puc. 2.15. Hucmpykuuu no umnopmy accemos

O,E[PIH M3 HEIUIOXHX OecrjiaTHBIX Make€ToB, KOTOprﬁ MOXHO CME€JIO MOPEKOMEH-
noBaTh BceM HoBHukaM — Nature Starket Kit 2 (puc. 2.17). [1akeT conepHT TpH

TEKCTYPbI 3€MJIH, 4 JepeBa, 6 KYCTOB H ApPYTHE€ MOJCIIH. Cchblilka Ha 3TOT accerT:

https://assetstore.unity.com/packages/3d/environments/nature-starter-

kit-2-52977

Mpumevanue. Ha npunaratoLlemcs K kHure aucke Bbl HAWaeTe 3ToT

N HEKOTOPbIe Apyrme «NpupoaHbie» NakeThl.
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Puc. 2.16. Tononnumensvusle Gecnnamnble accemot
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Puc. 2.17. [Takem Nature Starket Kit 2

Jnsa yctaHOBKH BbIOpaHHOrO naketa Haxkmute kHonky Open in Unity. [Ipu um-
NopTe nakeTa nosiBUTCA yxke 3HakoMoe okHo Package Manager — B HEM Bbl MO-
’KeTe BrIOpaTh TONBKO T€ MOJENH, KOTOPBIE BAM HYXHBI B BalLIEM [IPOEKTE U Ha-
*atb kHonKy Import (puc. 2.18). [Ans u3ydyeHUs: cocTaBa makeTa MMIOPTUPYHTE
BCE COIEPIKHUMOE.

[Tocne aroro nosiButcs okHo Import Unity Package, B koTopoM Taroke Hy»HO
HakaTb KHOMNKy Import (puc. 2.19).
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Puc. 2.19. Hmnopm naxkema ¢ npoexkm

[Tocne 3TOro Bbl CMOKETE MCITOJIB30BATh HOBBIE
MOJEIH B CBOEM IPOECKTE.

Mpumeyvanue. Ecnu Bam noHagobutca goctyn
(3To BOOBUE-TO rOBOPSA PEOKOo Koraa Hy»XHO) K
dannam, 3arpyxeHHbiM Yyepes Asset Store,

TO Bbl MOXeTe Ux HainTu B katanore C:\Users\
nms nons3osatens\AppData\Roaming\Unity\

Asset Store.

2.5. DKCHOPT HaKeTa ¢ acceTaMu

o 3Toro Mbl paccMaTpHUBali TOJIBKO OHO HaNpas-
JeHue paboThl C aCCETaAMHU — UMIIOPT MX B MPOEKT.
Ho ObIBaeT Tak, 4to paboTas Haq MPOEKTOM, BbI CO-
OepeTe U3 pa3HbIX HCTOYHHKOB HETUIOXYHO KOJUIEK-
LIMIO0 aCCETOB, KOTOPYIO BbI OBl XOTENIH HCIONIB30-
BaTh B IPYTUX CBOMX MpoekTax. Yacto ObIBaeT Tak,
YTO HCTOYHHK aCCETa Bbl HE 3aIIOMHHUIIH,

=
o
n
-
|
“1
=3
o
-
|
-
-
-
|
-
=
o
o+
o
-
r.
-
&
H
-
-
5
Y
i
-
#
i
i
-
&



Unity. Monnoe pykosoacteo | < unity

MO3TOMY HE IOMHHTE, TIe U OTKY/a 3arpy»ajiu TOT HJIM HHOH pecypc.

AcceTbl MOXHO He TOJbKO MMIOPTHPOBATh, HO M IKCMOPTHPOBaTh. J{ns 3TOrO
BbIOepHTEe KoMaHay Assets, Export package. B nosBuBLIemMcs okHe (puc. 2.20)
HeoOX0AMMO BbIOpaTh, KAKHE HMEHHO PECYPChI Bbl XOTHTE IKCIOPTHPOBATh H Ha-
xaTb kHONKy Export. Jlanee BBenute ums daiina c Habopom accertos, BbiOepHUTe
KaTajor [Jis €ro COXpaHeHHs i HOKMHTE KHOMKY COXpaHHTb.

Exporting package B

items to Export

¥ + 88 _TerrainAutoUpgrade a
v | layer.gs )12023054508611406. y i
¢ layeiground017 12c42751
#1 laye: 2 713

-« layer.ground038f9406e577388d2d terainisyer
¥ v WmBiack Dragon .
« @ Dragon Baked Actions_fbx.7.4. binary.fbx
¥ v:MMaterials
v M Dragon.Bump_Col2.jpg
v @ Dragon_Bump_Col2.mat
v & Dragon_Nor,mimor2 jpg
¥ v MeNatureStarterkit2
¥ v MAnmatons
v shgamerasnim.anim
i~ % Main Camera.controlfer
¥ v MEdior
¥5v BMimageEffects
«  # AntialiasingEditor.cs
v § BloomAndFiarasEditor.cs
* BloomEditor.cs
= CameraMotionBlurEditor.cs
* ColorCorreconCurvesEditor.cs
+ ColorCorrectiont ookupEditor.cs
7 Creas@ShadingEditor.cs
* DepthOfFieldDeprecatedEditor.cs
¢ DepthOfFieidEditor.cs
« EdgiDetectionEditor.cs
' MaisEAndQBIBEHitor. 0% -

All | None  ¥'include dependencies Export... |

A AT AR AT AN AL

Puc. 2.20. Ixcnopm accemos

Buumanume! Npu 3kCnopTe acCeToOB He BbIKMOYANTE 3aBUCMMOCTUN —
dnaxok Include dependencies, nHaye BblbpaHHbIe BamMn Moaenw
MOryT He paboTtaTb B ApYrom npoekTe.

Ecnu BB XOTHTE C KEM-TO MOJAEJIMTHCS CBOUM HaGOpOM aCCETOB, TO HEIJIOXO OBl
€ro nepea 3TuM CxaTb. He Bce PECYPChI XOPOLIO C)KHMAKOTCA — MOXKET OKa3aTbCA
TaK, 4TO I1OCJI€ CXKaTHs pasMEp apXHBa 0c000 MEHBIIIHUM HE CTAaHET, HO MOINbITATb-
Cs CTOHT.



Mmaea 3.

U3yyaem untepdenc Unity
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https://t.me/portal TolT

B npeabiayuux rinaBax Bbl BKpATLE MNO3HAKOMUIUCH C HHTEpGeicoM nonbp3oBare-
as Unity 1 faxke NOCTPOUIM NEPBYIO CLIEHY CBOIO cLieHy. B aT0ii rnaBe nHTepdeiic
Unity Oynet paccMOTpeH noapoOHee.

OCHOBHOE OKHO COCTOMT 3 CJIEAYIOLIMX KOMIIOHEHTOB:
e Oobnacts Project

e OcHoBHas obnacTs (mpeacraBneHue Scene)

e Oo6nactb uepapxuu (Hierarchy).

e OxHo uHcnekropa (Inspector)

o [laHenb HHCTPYMEHTOB

o [Ipeacrasnenue Game

WHorna o6nacty Ha3bIBAIOTCS OKHAMHM, TOCKOJIbKY MX MOXXHO 3aKpbIBaTh, OTKPBI-
BaTh U NE€PETacCKUBaTh BHYTPH OCHOBHOTrO okHa Unity Tak, kak BaM yaI00HO.

3.1. Obo3peBarenb MpoexKTa

B okHe o6o3peBarens npoekra (Project) nmons3oBarenp MOXET paborath ¢ acce-
TaMH TEKyILero npoekra. JleBas maHenb 00o3peBaTens OTOOPaXaeT CTPYKTYpY
TarnoK NpoeKTa B BUAE HEPAPXUYECKOTO CIHCKA.
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ITpu BEIGOpE NManky B 3TOM CIUCKE C MOMOLIBIO KJIMKAa MBI B MAHENH CHpaBa
orobpa3utcs ee conepxkumoe. OTaenbHbIE peCypChl PEACTABIEHbI B BUAE 3HAY-
KOB, YKa3bIBaIOLIMX MX THI (CKPHUIT, MaTepual, oanamnka 1 T.1.). MokHO MEHAThb
pa3Mep MKOHOK € MOMOLIbIO cnaiaepa (Ha puc. 3.1 OH BbIIENEH CTPEIKOH) B HUXK-
Hell yactu naHenu. IIpu nepemeleHNH cnainepa B kpailHee J€BO€ MOJO0XKEHUE
acceTbl OyayT MpeACTaBIEHb! B BUE HEPAPXUUYECKOTO CIUCKA, @ HE B BUIE 3HAY-
KoB. JleBee OT cnaiiaepa BEIBOOUTCS UMs BBIOPaHHOTO acceTa M MOIHbIA MyTh 10
HETro, €CJIM acceT ObITh HalIeH C MOMOLIBIO MOMCKA.

Puc. 3.1. O6o3pesamens npoexma

Han cniMckoM CTpYKTypbl MpoekTa ecTh pasnen Favorites, comepxaiui cchii-
K{ Ha 4acTo HUcmoib3yeMble (M30paHHbIe) acceThl A ObICTPOro JOCTyna K HUM.
YT1o681 106aBUTE acceT B H30paHHOE, MPOCTO NMEPETALIMTE €ro TyAa.

Han maHenpro HaXOAMTCS HaBHraLUMOHHAs lienodka, oToOpaxarouias MyTh 0
NpoCcMaTpUBaeMoM Nanku. Bbl MOXXETe 1LEIKaTh 10 OTAENBHBIM JJIEMEHTaM Lie-
TMOYKH 111 yI0OHOH HaBUTaLlMU IO HEPAPXHH MATOK.

B BepxHeM 1€BOM yrity HaxoauTcs kHomnka +. B 6oxnee crapbix Bepcusx Unity oHa
HasbiBanack kHonkoi Create. [Ipy Ha)kxaTHH Ha 3Ty KHONKY O0TOOpaXkaeTcst MEHIO
Create, B KOTOPOM HaXoAsTCs KOMaH[bl CO3aHHUS HOBBIX aCCETOB M IOJKATAaJO-
roB B Tekyiuei nanke. B Bepcun 2020.3 310 MEHIO CAULIKOM 0OJBIIOE, TOITOMY
Ha puc. 3.2 OHO OTOOpPaKEHO HE MOTHOCTHIO.

CnpaBa HaXxoAMTCA MaHENb MOKCKa pecypcoB. CripaBa OT Hee — KHOMKH, yIpaBis-
IolIMe NOMCKOM. MOXHO (HIBTpOBaTh pe3ynbTaThl MoKMcka no tuny (Search by
type), no metke (Search by label). MoxHoO Takxe cOXpaHATh MOUCK — KHOIKa C
n300paxceHueM 3Be3104kH. Torma mouck Oyner no6GaBneH B pa3aen COXpaHEHHBIX
nouckoB (puc. 3.3). KHomka ¢ 4UCIOM M MEpeYepKHYTHIM IN1a30M MOKa3bIBAET,
CKOJIBKO 3JIEMEHTOB OBII0 CKPBITO M3 pe3y/IbTaToB NoMcka. Haxas Ha Hee, MOXHO
NPOCMOTPETH CKPBITHIE JIEMEHTHI.
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Puc. 3.3. Coxpanenue nouckoeozo 3anpoca

MeHro okHa (puc. 3.4) mo3BoJIs€T MPOM3BECTH ONEPALIMH C OKHOM, B JaHHOM ClJTy-
4ae ¢ okHOM Project:

One Column Layout/Two Column Layout — nepexitoueHne MeX1y BUIOM
Ha 1 U 2 KOJIOHKH

Lock — «3aMOpo3ka» TeKyLIero coaepXXUMoro OkHa, TO €CTb MpefoTBpallaeT
M3MEHEeHHe ero coObITHs, NPOMCXOAALLMMH BHe 0Oo3peBatens. [{ns ObicTpoit
610KHPOBKH/Pa30JIOKMPOBKH MOXXHO MCMOJI30BaTh KHOMNKY C H300paeHHeM
3aMKa CJieBa OT KHOIKH BbI30Ba 3TOr0 MEHIO

Maximize — MakcHMH3aLMs OKHAa — HHOIA PECYpCOB OYEHb MHOTO M €CIIH
pa3BepHYTb OKHO, MOXHO ObICTpee HaHTH HY>KHBIH

Close Tab — 3akpbIBaeT TeKyLIy0 BKJIaAKY



SQunity___ . FnaBa 3. U3yvaem nhtepdeirc Unity

e Add Tab — go6apnser Bkiaaky. Eciu Bbl 3akpbUIH Kakyr-TO BKJIAIKY, TO MO-
XKETE OTKPBITb €€ C OMOLLBK KOMaH/, HAXOIAALLHXCS B 3TOM MEHIO

One Cofumn Layout
%% Two Column Layout
tock

Maximize

Ciose Tab

Add Tab »
‘Ul Tootkit Debugger Ctri+F5

Puc. 3.4. Menio okna

M3tomMHuHKa 0603peBaTenﬂ — MOLLUHBbIC BO3BMO>XXHOCTH ITOHCKA. B NMPOCTBIX MPOCK-
Tax 3TO CJI0XXHO OLEHHTh, HO B p€aJIbHOM MPOEKTE HI'PbI NOHCK HY>XKHOI'O 00beKTa
— Ta el 3aga4a.

OObIuHbIN nouck Oyner GUIBTPOBaTH acceTbl COMIACHO TEKCTY, BBEIEHHOMY B
nosie u1st noucka (puc. 3.5).

Puc. 3.5. Pesynvmamel noucka

Ecrmu BbI BBezIETE OOJlee OMHOIO CiI0Ba I1s MoHMcka, HarpuMmep, black dragon, 06o3pe-
BaTelb HaWeT acceThl, B MMEHaX KOTOpbIX BCTpeuarorcs oba ciosa «black» u
«dragon» (T.e. BbIp&KEHHs Ul MOHCKA JIOTHYECKH YMHOXAIOTCS OINepaTopoM

AND).

CnpaBa oT nosis 1)1 MOMCKA HaXOAATCsA TPH KHONkH. [lepBas no3BosiseT 1omoi-
HHUTENbHO OTHIBTPOBATH HalIEHHbIE acCeTh! MO THIY, CM. pHC. 3.6.
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Puc. 3.6. Qunbmp accemoé no muny

@unstp no metke (Search by Label) no3Bonser orgunbrpoBars pe3yabrarsl 1o-
HCKa TI0 METKE, KOTOPYIO MOXXKHO Ha3HAYMTh aCCETY B HHCIEKTOpPE (pHcC. 3.7).

Sky
Terrain
Vegetation
Venhicie
wall

Water
Weapon~

B F ow i

Search by Labal

Puc. 3.7. Qunomp pe3yrbmamos noucka no memke

Ounsrpsl paboTtatoT myteM A00aBIEHHs JOMOJHUTENBHBIX BEIPAXXEHUH K TEKCTY,
KOTODBIH Bbl HILETe. BripaxkeHue, HaunHatomeecs ¢ «t:» QUIBTpYeT acceTsl Mo
YKa3aHHOMY THITY, B TO BpeMs Kak «l:» GunsTpyeT no metke. [[pyrumMu cinoBamu,
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MOX>XHO HE HUCIOJIb30BaTh KHOMKH, 4 3a1aBaTb THII (bPIJIpraI.lHH HENMOCPEACTBEHHO
B CTPOKE MOHUCKaA.

CpaBHHUTE pe3yabTaThl MOUCKA Ha pHC. 3.5 1 puc. 3.8. MbI HILEM 1O CTPOKE «car,
HO Ha puc. 3.8 BHIHO, YTO 3adaH TUN accera — Marepuan (t:material). B utore
pe3y/IbTaThl COBEPLIEHHO APYrHe — HaWIeHbl TOJbKO MaTepHallbl, COdEepXKallHe
«car» B Ha3BaHuH. Ha puc. 3.5 MbI HaLlTH Bce pECYPCHI, B HA3BAHUH KOTOPBIX €CTh
CTpOKa «car», a Ha puc. 3.8 Mbl YTOYHHIIH, YTO HAC HHTEPECYIOT TOJIBKO MOIEIH.

1o TR b TSy IS I B S e

Puc. 3.8. Om¢punsmposanmnie pesynsmamst noucka

Cyl111eCTBEHHO COKpaTUTh BpeMs MpH paboTe ¢ 0003peBaTesieM MOXKHO MyTeM HC-
MOJIb30BaHHUs CrieLHalbHbIX KOMOMHAUMH Ki1aBuLl (Taba. 3.1). Yuture, 4T0O HEKO-
TOpBIE U3 HUX pabOTaIOT TOJBKO B PEXKHUME C IByMs KOJIOHKAMH (OH HCIOJIb3yeTCs
MO YMOJYaHHIO, KAK CMEHUTh PEXKUM O0TOOpakeHUs, ObL10 Moka3aHo paHee). Tak-
e Y4MThIBaiiTe, 4YTO KOMOMHALMHK KIaBULI, YKa3aHHele B Ta0u. 3.1, OyayT pabo-
TaTh ToNbko B Windows. B apyrux onepalHOHHBIX CUCTEMaX OHH MOTYT OBITh

JPYTHMH.

Tabnuya 3.1. Kombunayuu xnasum Obo3pesamensn

Kombounanus kaasumi | Onucanue

F [Tepeiitu k u3bpaHHOMY

Tab [lepeiiTn OT nepBoi kO BTOpOH KOJOHKE U OOpaTHO
(B pexxume ¢ IByMs KOJIOHKaMH)

Ctrl/Cmd + F [TepeiTi Kk MOMIO AJ1 MOUCKA




Unity. Monnoe pykosoacteo [ < unity

Ctrl/Cmd + A BriOpaTth Bce BUIHMBIE 37IEMEHTHI B CIIHCKE
Ctrl/Cmd + D Jly6mupoBarh BEIOpaHHBIE aCCETBI

Delete VYnanuTh C BBI30OBOM AHAora NOATBEPKACHHS
Delete + Shift Yaanute 6€3 AHanora NOATBEPXKAEHHS (OCTOPOXKHO!)
F2 Hauare n3mMeHeHHe HIMEHH BEIOPAHHOIO 3J1eMeHTa
Enter OTKpBITH BBIOpaHHbBIE aCCETHI

BhcKsfics [lepeiiTu B poauTenbckuii KaTasnor (B pexHMe ¢ JBY-

Msl KOJIOHKaMH)

CrpeJika BnpaBo

Pa3BepHyTh BEIOpaHHBI 37IEMEHT (€CJIH OH B IpEBO-
BHAHBIX CIIMCKax MM B pe3yabraTax noucka). Eciau
3JIEMEHT YK€ pa3BEepHYT, 3TO JAEHCTBHE BBHIOEpET
NepBbIH U3 €ro JOYEPHHX IIEMEHTOB

CrpeJka Bi1eBO

CBepHyTb BbIOpaHHBIH 371€eMEHT (ECJIM OH B PEBO-
BHHBIX CIIMCKax HJIH B pe3yibrarax noucka). Ecian
3JIEMEHT YX€ CBEPHYT, 3TO IEeHCTBHS BbIOEPET €ro
POOUTENBCKUH 3JIEMEHT

Alt + cTpeJka Bnpaso

Pa3BepHyTh 3JIEMEHT MpPH OTOOPAXEHHH aCCETOB B
peXHUME NpeanpocMoTpa

Alt + cTpesika BJ1eBO

CBEpHYTb JIEMEHT [PH IPOCMOTPE ACCETOB B PEXKH-
Me NpeanpocMoTpa

3.2. PaGbouas o0jiacth

Pabouast 061acTh HAXOAUTCSA MO LEHTPY IMIABHOTO OKHA H COIEPKHUT BKIIAIKH:

Scene;
Game;

Asset Store.



Sunity Fnasa 3. W3yvaem uHtepdeiic Unity

IlepBas Bkiagka — 370 Balla MeCOYHHULA. ATO NMPeACTaBIEHHE CLEeHbl. Bl Hemonb-
3yeTe BKJIaAKy Scene i BBIOOPa M PacroNoXeHHs OKPY>KEHHH, HTpOKa, KaMepbl,
BpAaroB, U BCEX OCTaJIbHBIX HTPOBBIX 0OBEKTOB. YNpaBieHHEe H MAHUITYIHPOBAHHE
00BbEKTaMH C HCIOIb30BAHHEM OKHa Scene sBIIseTCs OAHON 3 HauboJiee BaKHbIX
dynkuunit Unity, mo3ToMy Ba)KHO pa3oOpaThCst C 3THM MpPEICTaBICHHEM.
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Puc. 3.9. Bkaaoka "Scene'’

3.2.1. HaBurauus no cueHe

OOnactb Scene ocHalleHa BCEM HEOOXOIMMbIM AJIsl TOTO, YTOOBI OPUEHTHPOBATH-
csi B HeM ObICTpO M 3G deKTHBHO.

IlepemelieHue Mo cueHe ¢ MOMOLUBIO CTPEJIOK U GOKYCHPOBKA HA
o0beKTe

Ji1st mepeMeLleH s Mo CLIeHe MOXHO HCMOJb30BaTh KJIAaBHUILIM €O cTpeikamu. Kia-
BHUILIH BJIEBO H BIIPABO MTOBOPAYMBAIOT KAMEPY B CTOPOHbBI, 3 BBEPX U BHH3 — BIle-
pel M Ha3aj B TOM HalpaBJIEHUH, B KOTOPOE OHA CMOTPHUT. BmecTe ¢ ki1aBUIIAMH-
CTpesKamH ucnosas3yite knapuy Shift st 6o1ee yckoOpeHHOro nepeMeLLeHusl.

Ecau BbIOpaTh HrpOBO#l 00BLEKT B HEpPApXMH, 3aTEM TOMECTHTDb MbILIb Haj Scene
1 Haxatp Shift+F, BUI oTueHTpHUpyeTcs Ha BbIOpaHHOM 0ObekTe. AHAJOMMYHO

MOXXHO ABaXbl WIEJIKHYTb HA HTPOBOM oObeKTeE.



Unity. Monoe pykosoacteo < unity

Hucrpyment Hand

KntoueBsIMH onepauusaMH NMpU NMPOCMOTPE CLIEHBI ABIAIOTCS NepeMelLeHHe, Bpa-
ILEHHe 10 OpOUTe U MaciiTabupoBaHUe. be3 HUX HEBO3MOXEH HOpMaJIbHBIH Mpo-
CMOTp CLEHBI.

HaxxmuTe knaBuuty Q nns 6sicTporo Beibopa uHcTpyMeHTa Hand (pyka) unu xe
ILEJIKHUTE Ha €ro 3HayKke Ha MaHeI HHCTPYMEHTOB:

Kak TOnpKO 3TOT MHCTPYMEHT aKTUBHpPOBAH, BaM INOCTYMNHBI CIEIYIOLLIHE
NeHCTBUA:

e JIBHiKeHHe — NepeMelIaiTe MbILIb C 32)KaTOHN J1€BOH KJIaBULIEH 171 nepemMe-
ILEHHS KaMepBl

e Bpamenne — ynepxupas Alt, nepeMeraiite Mblllib C 3a2)KaTOM JI€BOI K1aBH-
el — 3TUM Bbl OyneTe BpaluaTh kaMepy BOKPYT TEKYILETO LIEHTPa BpaILEHHS.
JlaHHas BO3MOXHOCTb He noaaepxuBaercs B 2D pexxume

® MacmTaﬁnpOBanue - ucnonmyﬁ‘re KOJICCHKO MBILIH OJ14 MaCl.IlTaﬁPIpOBaHHH

Mpumeuanue. [na yckopeHuns paboTbl MHCTpymeHTa Hand yaepxu-
BanTe HaxaTomn knasuwy Shift.

PesxxumM noJiera

B pexxume nosnera nonb3oBaTeab MOXKET JIETaTh HAJ CLEHOM B pexHMe 0JeTa oT
nepBoro jauua. JIns akTHBaUMH pexHMa NoJeTa HAKMHUTE U yaep)KUBaHTe MpaByto
KHONKY MbILIM. HaxaTHe NOMKHO ObITh BBINONHEHO B OkHE Scene. [ BbIxona
U3 pexKHMa IoJeTa NPOCTO OTIYCTHTE MPaByH0 KHOMKY MBILIH.

B pexxuMe mosera Bbl MOXKETE MCIOIb30BaTh KJIABHUILN-CTPEIKH A7 NepeMelie-
HHS BJIEBO/BIPABO, BIepen/Ha3aa. Takxke MOXHO HCNOb30BaTh kinaBuiid Q u E
1715 nepeMelleHus BBepx U BHU3. Kak 06b14HO, Shift yckopsier nBumxenue.
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Puc. 3.10. B pexcume nonema 3aznanynu 8 cmompogyio Gawunio

3.2.2. [laHenb ynpasJieHUs CLIEHO#

PaccMoTpuM naHens ynpaBieHus cueHoi (puc. 3.11):

1.

Beinajaromui Cnucok, no3BoisOMA BbIOpaTh PEXHUM OTPUCOBKH CLEHBI.
PexxMMOB MHOr0, 3KCIEpUMEHTHPYHTE. OCHOBHBIE PEKUMBI CJIELYOLIHE:

»

»

»

Shaded — 06beKThI ¢ TEKCTYpaMH — Tak, kak OHH OyayT BBIINAAETH B UTPE
Wireframe — HUKaKkHUX TEKCTYp, TOJIBKO kapkac 0ObEKTOB

Shaded Wireframe — cMecb aByx pexUMOB — 00BEKTHI OyAyT C TEKCTYypa-
MH, HO 1 OyIeT BUEH KapKac

Shadow Cascades — noka3bIBaeT kackaJbl TEHEH OT HAaNpaBIEHHOIO CBETa

Render Paths — noka3biBaeT cnoco® peHaepHHra as KaxzaorQ oobekra,
MCNONb3ys LBETOBOH KOA: 3eNeHbli 0003HayaeT OTIOXKEHHbIH CBeT (de-
Serred lighting), xentbiif 0603HayaeT npsamol penaepunr (forward render-
ing) U kpacHbIi 0603Ha4aeT OCBELEHHE BEPLIUHBI (vertex lit)

Alpha — Busyanusupyer uBera ¢ anbdoii (Mpo3payHOCThIO)

Overdraw — Bu3yanu3upyeT 00beKThI Kak Mpo3payHble «CHUIY3Th». [Ipo-
3payuHble LIBeTa HAaKaIMJIWBaKTCS, O3BOJIAA JErKO 3aMETUTh MECTa, B KOTO-
PbIX OMH 0OBEKT HApHCOBAJICA MOBEPX APYroro



Unity. Nonwoe pykosopcteo | < unity

» Mipmaps — oToOpa)kaeT uzaeanbHblii pa3Mep TEKCTYp, UCIONb3Ys L[BETO-
BO# KOAI: KpacHbIit 0003HAYaeT, 4TO TEKCTypa O0JIble YeM HYXHO (Ha TEKy-
11IeM PacCTOSIHUHU U pa3pelieHHH); CHHUI 0003HayaeT, 4To TEKCTypa Moriia
661 ObITH OoJibLIIe. OOBIMHO, HAEATbHBIA pa3Mep TEKCTYPbI 3aBUCHUT OT pas-
peleHus], B KOTOPOM OyIeT 3amylleHa urpa, i kak OJU3K0o KaMepa MOXET
OBITh PacNoOJIOXkKEHa OT KOHKPETHBIX TTOBEPXHOCTEMH

2. Tlepexmtouarens 2D pexxuma, NO3BOJAIOLMH TepekaodaTees Mexay 2D u 3D
pexuMaMu

Bkro4yaeT/BBIKIFOUYAET OCBELUEHHE CLIEHEI
BkiroyaeT/BbIKIIIOYAET 3BYK

Bkiroyaet/BoikirouaeT HeOOCBOI, TyMaH U IpPYrue OOBbEKThI
KonuuectBo HEBUOHUMBIX 00BEKTOB Ha CLICHEC
BxJ1touaeT/BhIKIII04aeT 0TOOpaKEHHE CETKH

Bku1to4aeT/BbIKII09aeT 0TOOpaXKeHHE MaHeIH peAakTopa KOMIIOHEHTOB

2 B RS B VB U

OT06pa>KaeT OKHO HAaCTPOEK KaMEphbl CLICHLI

10.0T1obpaxcaer MeHro ['u3mo. ['u3Mo — 310 rpaduka, nodaBiaseMas Ha CLEHY
(1160 camoii Unity, 1100 Balik COOCTBEHHOM CKPHIITOM ), KOTOpasi IOMOraeT ¢
BHM3ya/lu3aluell U MIeHTU(UKALIMEN IPEIMETOB B HTPOBOM MuUpe. Hanpumep,
Bbl MOXXETE NOOABUTH 3HAYKH, KOTOPbIE MOMOIYT MICHTH(PHULHUPOBATH BalIU
UrpoBbie OOBEKTHI, U UCMOJIB30BATH MPOCTYHO KapKacHY10 rpaduky, 4ToOBI Mo-
Ka3bIBaTh HEBUAHUMBIE dJIeMEHThl. B MeHIo Gismos Bbl MOXeTe MPOCMOTPETh
pa3nuyHble 3HAYKH, Ha3HaY€HHbIE Pa3HbIM dJIEMEHTaM cleHbl. Hekoropbie
3Ha4KH Y€ Ha3HauyeHbl N0 yMoayaHHio. HekoTopble MOXHO Ha3HAYUTh C MO-
MOLLBI COOTBETCTBYIOLMX CKpUNTOB. O TOM, KakK CO3AaBaTh TaKUE CKPHII-
Thl, HaNKcaHo B pykoBozcTBe o Unity https://docs.unity3d.com/ru/current/
ScriptReference/Gizmos.html.

[TocnenHuii aneMeHT Ha MaHeNIH ynpaBJICHUA CLIGHO# — 3TO MaHesb IMOMCKa, I10-
3BOJIAKOLLIAA 6blCTp0 HaMTH 3JIEMEHT Ha CLIEHE M0 €ro UMEHH WJIH THUITY.

3.2.3. Ilo3uunoHHpOBaHHe 00LEKTOB HA CLIEHE

[1pn pa3paboTke CLEHBI BaM NPHIETCS pa3sMECTUTh AOCTATOUHO MHOTO Pa3HbIX
o0bexToB. He Bcerna mosy4aercs pasMecTHTbh 0ObEKT MpaBUiIbHO. Pazbepemcs,




Puc. 3.11. Ilanean ynpaenenun cuyenou

Kakue cpeacTBa npenocrasnser Unity A71s ynpoueHus no3uuuoHuposanus. Cpa-
3y HYXHO OTMETHTb, YTO B BEPXHEM MPABOM YIJ1y HAXOAUTCS TH3MO clieHbl. OHO
MOKa3bIBAET OPUEHTALIMIO KaMEPBI CLIEHBI H TMO3BOJISET OBICTPO MOMEHATH Yro

o030pa.

Ilepememenne, BpaiieHne 1 MaclITAOMPOBaHHE HTPOBBIX
00LEKTOB

Hcnone3ylTe HHCTPYMEHTHI TpaHc(opMaLii B MAHETH HHCTPYMEHTOB IS Mepe-
MEILEHHs, BpallleHHs M MaclITabupOBaHHUs OTAEIBHBIX OOBEKTOB. Kaxpiil 1H-
CTPYMEHT UMEET COOTBETCTBYIOLLEE TH3MO, MOSIBIIAIOLIEECH BOKPYT BBIIEIEHHOTO
UTPOBOro 0OBEKTA B OKHE Scene.

Hcnonb3yiite MbIlIb U MaHUMYIHPYHTE JHOOOH OChIO TM3MO A1 H3MEHEHHS
komnoHeHTa Transform urpoBoro o0bekTa, a UMEHHO ero cBoiictB Position u
Rotation. Taxxke MOXXHO BBECTH 3HaUY€HHs HENOCPEACTBEHHO B YHCIIOBBIE MOJIs
KOMITOHEHTa B HHCIIEKTODE.




Puc. 3.12. Koopounamot pacnonoxcenua (position) u epawenua (rotation) no ocam
MOXHCHO 3a0asambs pyuHyio 6 okne "Inspector' ona 6onee mounozo0 no3uyuoHupoea-
Hua

Kaxxnpiii U3 Tpex pexxMMoB — epeMelLEeHHe, BpallleHHe, MacluTabupoBaHHE — MO-
xkeT ObITb BbIOpaH ropsyumu kinasuwamMu — W s nepemewienus, E 1is spa-
weHus ¥ R mng Macwrabuposanus. Ha puc. 3.13 nokasaHbl COOTBETCTBYHOLIME
MHCTPYMEHTBI.

MepemeuweHne BpauwieHune MacuwTtabuposaHue
Puc. 3.13. Hucmpymenmbt no3uyuonupoeanus uzpossix o6vexmos

CyLuecTBYIOT pa3lMyHble CTpaTerHH MO3MLMOHUPOBaHUA OObEKTa Ha CLEHE.
Hanpumep, MOXHO 3akaTb U MEPETALUUTb LEHTP 'H3MO Ul NepeMelleHUs 00b-
€KTa cpa3y Mo BCEM OCAM.

B LeHTpe ru3M0 HHCTPYMEHTa NepeMeLleHHs HaXoaaTcs TpU HeOGONbIIMX KBa-
Jpara, KOTOpble MOXHO HCIOJb30BaTh MUl NepeMelleHus o0beKTa BOOIb OAHOM
TMJIOCKOCTH (T.€. Bbl MOXETE CMeELUaTh OAHOBPEMEHHO BE OCH, B TO BpeMs Kak
TpeTbs OyneT HemoaBHKHA). [Ipy HAMIMYMKM TpETbeH KHOMKH MBILIK MOXXHO Ha-
’aTb CPEAHIO0 KHOMKY M MepeTaluTh Kypcop, yTobbl paboTaTh ¢ Haubonee ya-
CTO HCIOJIb3yEMOH OCbIO (€€ CTpeska U3MEHUTCS Ha XKENTYIO).

BriOpaB MHCTPYMEHT Bpall€HHs, MOJIb30BATENb MOXET MEHATb MOBOPOT 00BEK-
Ta, 32XKaB W NEPETACKHBass OCH I'M3MO KapKacHOi cdepbl, 0ToOpaxxaeMoro BOKpyr
obbekTa. Tak e Kak ¥ C MHCTPYMEHTOM NepeMeLIeHH s, NocneHAS H3MEHEHHas
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och OyZ#eT nmokpaueHa B XKEAThIH [BET U MOXKET ObITh B JalbHEHIIEM HU3MEHEHA
KIMKOM U NEpEeTaCKUBaHUEM CpENHEN KHOMKOM MBILIH,

HHcTpyMeHT MaciutabupoBaHHs NO3BOJAET BaM MEHATh MacwTab o6bekra pas-
HOMEPHO IO BCEM OCSIM Cpa3y C IMOMOLIBIO H&KATHUS U NepeTackuBaHUs Kyba B
neHTpe ru3mMo. IlpH xenaHnu MOXHO MacluTabHpoOBaTh OCH MO OTAENBHOCTH, HO
JenaTh HyXHO 3TO OCTOPOXHO: €C/H y 00beKTa ecThb Jo4epHHE 0OBEKTHI, TO 3¢-
GeKT MOXXET BHINIAAETh JOBOJIBHO CTpaHHO. Kak 06bIMHO, MOCIENHASA HCIIOb30-
BaHHas oCb OyJeT nepekpalleHa B XKENThIH LIBET M MOXET OBbITh HCIOIb30BaHA
nepeMelleHHeM CpeHEeN KHOMKOH MBILIH,

BHumanue! Yutute, uto B pexume 2D y Bac HeT ocu Z (NOCKOSbKY
€CTb TONbLKO ABA U3MEPEHUS), NOITOMY OCb Z HE MOXET BbITb n3me-
HEeHa C NoOMOLLbIO MM3MO.

ITpu paborte ¢ UHCTpyMEHTaMH MO3HMLHOHHUPOBAaHHS 3alIOMHHTE NEHCTBHE TpeEX
KOMOHHAIMH KIaBHIL:

e Ctrl - neperackuBaiite N06YI0 OCh TH3MO B PEXHME TIEPEMELLEHHS C HAXATOH
kiaBuwei Ctrl 01 M3MEHEHHs 3Ha4Y€HHUs C MCIIONIb30BAHHEM MPHBA3KHU, ONpe-
aeneHHoi B Snap Settings. [Ipyrumu cnoeamu, Ctrl mo3BonseT peann3oBarb
NpHUBA3KY Kk ceTke. FI3MEHHTH 1uar NpUBS3KH MOXHO C MOMOLIBIO KOMaHIbI
MeHto Edit, Snap Settings

e Ctrl + Shift — mpu 1cnonb30BaHUK MHCTPYMEHTA BPALLEHUS U HaXaToi KlaBU-
we Shift MOXHO HanpaBUTh B3rnAa 06bEKTa Ha TOUKY MOBEPXHOCTH JIHOG0TO0
KoJUIalinepa, YTO MO3BOJSAET JIETKO OPHEHTHPOBATh OOBEKTHl OTHOCHTENIBHO

Apyr apyra

o Ctrl + Shift — B pexxuMe nepeMeLLieHHs — O3BOJISET BBIMOJHUTE NPUBS3KY K
MOBEPXHOCTH. B 3TOM pexxHMe JIErko TOYHO paccTaBiiaTh 0OBEKTHI

Ewe B Unity noanepxuBaeTcs Tak HasbiBaeMast BEpLIMHHAA TPHUBA3Ka. JIaHHOI
BO3MOXXHOCTH YIENA€TCs Mallo BHUMaHHs, XOTS OHA SBISETCS MOBOJBHO MOLI-
HBIM HHCTPYMEHTOM. BepinHHas npuBsA3Ka 103B0OJISET BaM B3ATh OIHH 0OBEKT 3a
"106y10 BEPUIMHY U C TOMOLBIO MBILIKH PACIONIOXKHUTB €T0 B TAKOE XKE ITOJI0KEHHE
BEpLUNHBI IPYroro 06beKTa, KOTOPBIi Bbl BLIOEPHTE.

BepiunHHas npuBs3ka MO3BOJAET O4YeHb ObICTPO coOMpaTh MHUphL. Bbl MOxeTe
TMOJATOHATH JOPOTH B TOHOYHOH HUIpe C O4€Hb BBICOKOH TOYHOCTBIO.

Hcnonk3oBaTh BEPIIMHHYIO IPUBA3KY HY)KHO TaK:
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e BriOepHuTe 00bEKT, KOTOPbIM BBl XOTHTE MAHUMYJHUPOBATh H YOEAHUTECDH, YTO BbI
BBIOpaIH PeXUM MepeMelieHHs

e Haxmure u nepxurte knaBuily V Ui akTHBALMH PeXHMa BEPLIMHHOW MpH-
BA3KH

e [lomecTuTe Kypcop MBbILIH HaJ BEPILHHOH, KOTOPYIO Bbl XOTHTE HCI0JIb30BaTh

e Haxxmure n yaep>xuBaiite 1eByr0 KHOMKY MbILIH, KOIa Kypcop HaXOAMTCS HaJ
HYXXHOH BEPLIMHOM, U MepeTalnTe 0ObeKT K JIF000H Apyroi BepIUHHE Ha JIpy-
rom oObeKTe

e OTnycTHTE KHONKY MbILUH U KJIaBully V, €CiIH pe3yJbTaT Bac yCTpanBaeT
3.3. Bkaajaka Game

Bknanka Game npenctasiseT co00# MpeanpocMoTp peansbHOro HTPOBOTO PeXH-
Ma. JlpyrumMH cioBaMH, Bbl MOXETE YBUIETb, KaKk OyJeT BhIMJIAAETh Ballla UTpa U
JiaXke MoMrparh, 3alyCTUB UIPY HakaTHeM kHonkH Play.

Ho 060 BceM no nopsaky. B urpoBom pexunme NpoHCXOAUT OTPUCOBKA CLIEHBI U3
Kamepbl (kamep) Baiueil urpbl. [{ns Toro 4toObl yTo MO0 YBUAETH, BAM HYXXHa
xoTs Obl ofiHa kamepa. [lo6aBUTh KaMepy Ha cLeHy MOXXHO koMaHaoii GameQOb-
ject, Camera. KcraTu, Ha Bkiaake Scene U mpH akTHBHOM o0bekte Camera oTo-
OpakaeTcst OKHO MpeBapUTEIbHOro npocMoTpa kamepsl — Camera Preview, uto
TOXE MO3BOJISIET MOHSATh, KaK OyAeT BeIMIsAeTh Urpa (puc. 3.14).
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KHonky Ha maHeau HHCTPYMEHTOB B MIPOBOM PEXHME MO3BOJISIOT 3aMyCTHTh
Urpy, MOCTaBUTh UIPy «Ha nay3y». [loka Bbl HaXoAUTECH B pexxume Play, mobble
HU3MEHEHHs JIMILIb BpEMEHHBIE, U cOpOCATCS, KOT1a BbI BHIIETE U3 PEXXHUMA UTPBI.
HuTtepdeiic penaktopa moreMHeet, 4ToOb 00paTHTH Ballle BHUMaHHE Ha 3T0. [[J1s
BBIXOJIa U3 pEXHMa UIphl (KOrja BbI 3aMyCTUIH UrpY, HaXaB KHONKY Play) Ha-
XMHTe KoMOHHauuio kiasum Ctrl + P.

lpumeuaHue. He cMOTpPSA Ha TO, YTO U3MEHEHUA B peXunme 3any-
LLIEHHOW UrPbl BPEMEHHbLIE, OHWN OCYLLIECTBMATCA B peXuMe pearnb-
HOro BpemeHu. Hanpumep, Bbl MOXETE U3MEHWUTL CKOPOCTb Nnepeme-
LLLEHMsI NEPCOHaXa, ero Bec, U NOCMOTPETb, Kak OH OyaeT ABuUraTbes.
Mocne ocTaHoBa Urpbl U3MEHEHUS OyayT yTepsiHbI, HO Bbl UX 3aNOM-
HWUTE Y CMOXETE YCTaHOBUTb HOBbIE 3HAa4YeHWs! B 06nacTu uHcnekTopa.

PaccMoTpHM naHenb HHCTPYMEHTOB Ha Bkyagke Game (puc. 3.15):

e Cmucok Display — no3Bossier BeiOpars qucrieid. imeercst B BUAy He peaib-
HBIH JMCIJEeH Ballero KoMmnbiorepa. J[aHHBIH CMHCOK MO3BOJISET BBIOpAaTh
CIHCOK KaMep, €CJIH Y Bac €CTh HECKOJIBKO KaMep Ha cueHe. Bel Moxere Ha-
3HauUTh JHUCIIEH kamepaM B Moayie Camera nocpenctBoM cBoiicTBa Target
Display. [To ymonuanuto ucnons3dyercs Display 1

e Cnucok Aspect — mo3BosseT BbIOpaTh COOTHOLIEHHE CTOPOH MOHHTOpA, TO
€CTh IPOCMOTPETH, Kak OyeT BHIMISAAETh Ballla UIpa HAa MOHUTOpax C pa3HbIM
COOTHOLIEHHEM CTOpOH. 1o ymonuanuio ucnonb3yercs 3HaueHue Free Aspect

e Cnaiinep Scale — no3BonsieT BaM H3MEHUTh MacluTab H paCCMOTPETh UTPOBBIE
00BEKTHI BO BCeX JeTansix. Jis ympaBieHHs ciaiIepoM BBl TaKXXe MOXETE
HCIOJIb30BaTh KOJECO MPOKPYTKH H CPEAHIOI KHOIMKY MBILIH, YTOOBI ClIe/IaTh
3TO, KOI1a UTPa OCTAHOBJIEHA HJIM IPHOCTaHOBJIEHA

¢ Knonka-nepexmouarens Maximize on Play — korga oH BKiIIOueH, TO Hrpo-
BOoe OKHO Oyzer pactsruBarbes Ha 100% okHa penakTopa mocje nepexoaa B
pexum Play

e KHonka-nepekitoyaresnp Mute audio — mo3BossieT BKIIOYATH/BBIKIIIOYATH JIFO-
Oble 3BYKH B HTPOBOM PEXHME

o KHonka-nepekirouyarens Stats — BKIIOYAeT/BBIKIIOUAET oBepiieil Statistics,
COZIEpIKalMi pa3IMuHyI0 CTAaTHCTHKY O Bawuei urpe. [loneseH npu MOHHUTO-
PHHIe IPOU3BOAMUTENBLHOCTH B pexxume Play

Gizmos — ynpaBiseT BAIUMOCTBIO TH3MO




Puc. 3.15. Bkaaoka Game

3.4. Mepapxus 00beKTOB

O6nacte Mepapxus (Hierarehy) conepxxut Bce urpossie 00bekthl (GameObject)
B TeKylllei clieHe. HekoTopeie W3 HUX SBIAIOTCS MPSIMBIMH 3K3eMILIspaMu (aii-
JIOB aCCETOB, TakuX kak 3D-Mozenu, a Apyrue — 3k3eMILIsIpsl npedadoB, MOJIb30-
BaTEJbCKUX OOBEKTOB, U3 KOTOPBIX COCTOMT OOJIbLIAS YACTh BAILEH UTPBHI.

Mpumeyanune. Mpedab — 3TO0 coxpaHeHHas Konnekuusi, Cogepxa-
was oguH unu 6onee nonHbix GameObject'os ¢ npucoeaNHEHHBIMM
KOMMOHEHTaMWN U YCTaHOBMNEHHbIMKU cBoicTBamu. MNpedabbl — 310
TUNbI acceToB, NO3TOMY OHW He oTobpaxarTCHa B CLEHe camu Mo
cebe. Ho oHM moryT BbITb MCNONb30BaHbI ANA CO30aHWA K3EeMNNs-
pOB COXpaHeHHbIx 06bEKTOB B cueHe. Kaxabid 3k3eMnnsp — 310
Konus opurnHanbsHoro npedaba. Hanpumep, Bbl MOXETE UCNONbL30-
BaTb npecab ans coxpaHeHus obbekTa Aepesa, a 3aTeMm cosaaTb
MHOXECTBO 3K3EMNNSAPOB 3TOr0 AepeBa B CLEHe neca.

[Nonb30Barenb MOXKeT BEIOpaTh 0OBEKTEI B HEPAPXUH, U IEPETALIUTH ONHUH OOBEKT
Ha JpYroi, Juis cO3laHusl poaUTENbCKOH cBs3M (cM. nanee). [Ipu nobasneHuu u
yAaleHHH OOBEKTOB B ClIEHE, OHM Takxke OyayT MosBIAThCS M Hcue3arh U3 He-
papxuu.




Puc. 3.16. Obnacmeo ""Hierarchy"

Unity ucnonb3yeT KOHLEMLHIO YIPaBIeHHS pOAUTENbCKUMHU/IOYEPHUMH MO Ha-
3BaHueM Parenting. UtoOw! cienath moboit GameObject 1o4epHUM U1 IPYyTOTo,
HepeTalluTe XKeNnaeMblit 1oUepHHUI 00BEKT Ha JKelaeMblii pOIUTENbCKUN B Hepap-
xud. JlouepHuit 0ObeKT OymeT HacjaemoBaTh MEpPEMELIEHHE U MOBOPOThl CBOETO
ponurens. Bl MOxeTe HCIONb30BaTh PACKPHIBAIOLIYIO CTPENKY POOUTEIbCKOTO
00beKTa 17151 TOro, 4TOOB!, MPH HEOOXOAUMOCTH, 0TOOPA3UTh HIIH CKPBITH €10 AETEH.

3.5. Ilaneasn Inspector. UHcnekTOp 00HEKTOB

3.5.1. PepakTHpoBaHue CBOICTB

ITanens Inspector ucrnonb3yercst s MPOCMO-
Tpa U pENaKTUPOBAaHHUSA CBOHCTB OOBEKTOB pa3-

HBIMH CI1I0cO0aMH. Y KaXI0ro HTPOBOro 00beKTa
HMEETCS MHOXECTBO CaMbIX pa3HbIX CBOWCTB.
Hekotopbie U3 3TUX CBOHCTB MOXHO HU3MEHSTh
IpYTHUMH crocob6aMu, HampuMep, C MOMOUIBK
HHCTPYMEHTOB TMO3ULHOHUPOBaHHSA, KaK OBLIO
MOKa3aHo paHee, MOXKHO U3MEHHUTDb 3HAYECHHUS 10-
JIOXKEHHS, BpalleHHS U MacwTaba.
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Ha nanenu Inspector MoxxHO 3agath ums oObekTa. PexoMeHayeTcst npuydaTth
cebs K MOpsAKy Ha caMblX PaHHHX 3Tanax — HasHauyailire 0ObEeKTaM MOHSTHbIE
uMeHa. Bo-niepBrbix, Tak OyaeT npolle HalTH HY)XHbIH 0OObEKT Ha CTaluH MPOEK-
THpOBaHUs. BO-BTOPBIX, paHO MM MO3/IHO BaM MPHIETCS MUCATh KOJ ¥ MOHATHBIE
HMMEHa TOJIbKO 00JIeryaT npoLecc nporpaMMHUpOBaHHs.

[TapameTpbl ¥ ONLHMH KOMIIOHEHTOB (0OBEKTOB), KOTOPbIE MOXXHO PEaKTHPOBATh
B MHCNEKTOPE HA3bIBAKOTCS CBOHCTBAaMHU (properties) — 0 aHAJOTHHU CO CBOHCTBA-
MH OOBEKTOB B NMporpaMMupoBaHuH. [Ipu xkenaHuu cBoiicTBa 0OBEKTOB MOXHO
HU3MEHATD B MPOLIECCE BINOJHEHHS UTPBI TPOrPAMMHO.

CBOHMCTBa MOXXHO LUMPOKO pa3feIuTh Ha KaTETOPUH CCBUIKHM (CBA3M C APYTHMH
00BEKTaMHU U aCCETaMH) UM BEJTUUUHBI (YK CIa, GUIaXKH, LIBETa U T.11.).

B UHcnekTope MOXHO CO34aBaTh CChUIKH. J{1 Ha3HauUEHHs CCBUIKH HYXHO Ie-
PETSHYTh OOBEKT MJIM aCCET MOAXOSLIETO THMA Ha COOTBETCTBYIOLIMH MyHKT B
HUucnexkrope. Hanpumep, 4acTo Asi OTPUCOBKH MOBEPXHOCTH OOBEKTAa HYXKHO
BbIOpaTh Matepuai. Bbl MOXxeTe nepeTsHyTh HyXKHbIH MaTepHan Ha CBOHCTBO Bbl-
6opa MaTepuana (B pa3HbIX 0ObEKTaX OHO MOXET Ha3bIBAThCS MO-PA3HOMY).

Korna cceiika He Ha3HaueHa, B KaUECTBE 3HAYEHHsI CBOMCTBA Bbl YBHAMUTE 4YTO-
To Bpone None (Tun_oObekra), Harpumep, None (Mesh). [Tocne Toro, kak Bbl
YCTaHOBHUTE 3HaY€HHE CBOMCTBA, B HEM OyJeT 0TOOpaxaTbCs pealbHOE Ha3BaHHE
3JIEMEHTA, KOTOPBIH BbI MEPETSHYIHN (MM BbIOpaTH MOCPEACTBOM KHOMKH BbIOO-
pa psIoM C MoJieM 3Ha4eHus ) Ha 3To cBoicTBO. Ha puc. 3.18 nokasano, 4ro ans
cBoiictBa Anchor Override 3HaueHHe He Ha3Ha4€HO. PA10M ecTh KHOMKa [
BbIOOpa oObekTa THna Transform. [1pu xkenanuu Bbl MOXKETE NEPETAHYTh OOBEKT
13 0003peBareNs NPOeKTa, a He HCIOJIb30BaTh KHOMKY BbIOOpa 0ObekTa.

¥ Probes

Light Probes Blend Probes ek
Reflection Probes Blend Probes -
Anchor Overmride  None (Transform) (O]

Puc. 3.18. 3nauenue ceolicmea ne 3aoano

Ecnu Bbl HaX)KMeTe KHOMKY CIpaBa OT MoJis BBO/A, OTKPOETCS OKHO BblOOpa 00b-
€KTOB COOTBeTCTBYMOIero Tuna. Ha puc. 3.19 nokazaHo okHo BeiOOpa Matepuana
(Select Material). BeibpanHbIii MaTepuan 6yneT Ha3HaYeH B KaueCTBE 3HAUCHHUs
CBOHMCTBA.

BonbiMHCTBO 3HAaYEHUH PEAAKTHPYHOTCA € NMOMOLIBKO 3HAKOMBIX TEKCTOBBIX I10-
neﬁ, (bHaX(KOB H MCHIO, B 3aBUCHMOCTH OT UX THUIIA (}1.)15[ y1106CTBa, YHCJIOBBIC 3HA-
YEHHUA MOXXHO YBEJIMYUBATh U YMEHbLIATh, ABUT'ass MbILLIbIO BBEPX U BHU3 3aKaB
KHOIKY MBbIILUKH Ha Ha3BaHHUH OHLII/II/I). TeMm He MEHEE, €CTb HEKOTOPbIE 3HAYECHHS
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OoJiee CI0XKHBIX THMOB, KOTOPblE UMEIOT CBOM crneuduyeckue penakropsl. Ha-
MpyMep, VISl YCTAHOBKH 11BeTa oTkpoeTcsi okHO Color, B KOTOPOM MOXHO Oynet
BbIOpaTh MOAXOASALUMH LBET.

Sefect Material

c o

Puc. 3.19. Oxno eésibopa mamepuana

3.5.2. U3ameHeHHe CBOHCTB HECKOIbKHX 00bEKTOB OJHOBPEMEHHO

B manenu Inspector MoXXHO pelakTHPOBATh HECKOJILKO 00bEKTOB OJTHOBPEMEHHO.
J1711 3TOTO HYXHO BBIOpaTH OOJIEe OHOTO 00BbEKTa U Torna MHCnekTop nMo3BoIUT
M3MEHHUTb MX O0LLMe CBOMCTBA: 3HAYEHHSs, KOTOPbIE Bbl YCTAHOBHUTE, OyayT CKO-
NUpoBaHbl BO Bce BhiOpaHHble 00bekThl. Ha puc. 3.20 nokaszaHo, 4To BbIOpaHO
IIBE CTOPOXKEBBIX OallHU. IHCMEKTOp MO3BOJIUT YCTAHOBUTH UX 00111HE CBOICTRBA.
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Puc. 3.20. Peoakmupoeanue obuux ceouucme HeCKONbKuUx 00vexmos



Unity. Monnoe pykosopcteo | < unity

Korna 3HaueHHne CBOMCTB ABIAETCA OQUHAKOBBIM I BCEX BHIOpaHHBIX OOBEKTOB,
TO 3HadeHHe OyoeT moka3aHo, HO B MPOTHMBHOM cliydae, OHO OyIeT MOKa3aHo B
BHJIE 3HaKa TUpe. ToNbKO KOMIIOHEHTHI, 00LIHe 11 BceX 0ObEKTOB OyayT BUIHEI
B MHCNEKTOpEe. B Hamem ciydae, XOTs U BEIOpaHO ABa OOQMHAKOBBIX OOBEKTA, MBI
HE MOXKEM YCTaHOBHTH 3HaueHHs I cBoiicTBa Position, 4ToObI He mOMYCTHUTH
pa3MeLLIEHHUs 110 ONHON U TOH e MO3ULIUH JBYX O0OBEKTOB.

Ecnu BeIOpaHHBI OOBEKT MMEET KOMIIOHEHTBI, KOTOpPbIE HE MPHCYTCTBYIOT Y
IPYTHX OOBEKTOB, HHCIIEKTOP MOKAXET COOOLIEHHE, YTO HEKOTOPBIE KOMITOHEH-
TBI CKPBITBL. KOHTEKCTHOE MEHIO CBOHMCTBA (OTKPBIBAETCS MPABBIM LIETYKOM MO
MMEHH CBOMCTBA) TaloKe UMEET OMLHH, YTO MO3BOJSET BaM YCTAaHOBUTH 3HAUYEHHUE
106010 U3 BEIOPAaHHBIX KOMIIOHEHTOB.

3.5.3. buGanoTexku npeaycTaHOBOK

B Unity nonb3oBatenb MOXET co31aBaTh OUOMHOTEKH MPENyCTaHOBOK, ComepKa-
LIHe JaHHbIE, CO3MaHHbIE MMOb30BATENEM H COXPAHSIOIHNECS MEXIY pabodruMu
CeaHCaMHu.

IIpenycTaHOBKA — 3TO HEYTO COXPAHEHHOE MOJIb30BATENEM Ui OyayLIero Mc-
N01b30BaHUs, HAPHMED: LIBET, TPaANeHT, kpuBas. CoOoTBETCTBEHHO, GHONIHOTEKA
MPENyCTaHOBOK — 3TO KOJUIEKLHMs CO3IaHHBIX 10J1b30BaTENEM IPENYCTaHOBOK, CO-
XpaHeHHas B onuH Gaiin.

bubnuoTeky mpenycTaHOBOK MOTYT XpaHHTbCSA WM B MalKe MONb30BaTENbCKUX
HacTpoek (Korzma peyb O BalllMX JIMUHBIX MPEANoYTeHUsAx), uny B nanke Editor,
pacnonoxeHHoH B namnke Assets (Koraa JaHHbIE OTHOCSTCS! K ITPOEKTY U BCA KO-
MaH[1a JoKHa paboTaTh C 3TUMHU NpEeNyCTaHOBKAMH).

B nanpHeiieM 61OIHOTEKH MPeIyCTAHOBOK MPOEKTa MOryT OBITh JIErKO 100aB-
JIEHbI B PEMO3UTOPUH CHCTEMBI KOHTPOJI BEPCHH sl yOOOHOrO COBMECTHOIO
UCITOJIb30BaHHUs BCEMU WIEHAMH KOMaHIbl MU IS BKIIOYEHHS B MakeThl Asset
Store.

Paz6epemcs, kak co3naTh NpenycTaHOBKy. B kauecTBe npumepa Gynem co3naBaTh
npenycTaHoBKy LiBeta. Beibepute o6vekt Camera B obnactu Hierarchy u men-
KHHUTE Ha LIBETOBOM I1oJie cBoiicTBa Background. OTkpoeTcs okHO BbIOOpa LiBETa
(puc. 3.21).

Jlanee BBIMONHUTE ClEAYIOLIUE ACHCTBUS:
1. BeiGepute HyKHBIH BaM L[BET

2. B HmxkHeil yacTd Bbl yBUOUTE cekuuio Swatches
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3. llenxuute Ha KHOMKe, HaxomsweHca ciaeBa ot HagmucH Click to add new
preset

4. Orkpoiite MEeHIO (MKOHKaA C TpeMs ToukaMHu ). Bel MoxeTe:

S. MepeKIHUUTh PEXUM MpeACTaBIeHHs MPeayCTaHOBOK Mexay crnuckoM (List)
u cetkoil (Grid) B KOHTEKCTHOM MEHIO

6. Bribpatb onHy M3 HOCTYNHBIX OMOIMOTEK MpEnyCcTaHOBOK (MO0 YMOMYaHHIO
oHa Ha3biBaetcs Default)

7. Co3nmatb HOBYHO OubOHoTeKy (komanna Create New Library). Beibepure oty
KOMaHAy OJs co3daHus coOCTBeHHOH OubnnoTeku

8. Bo BcruisiBarouieM okHe Create New Library Beibepure pazmeuienue HoBor
O6ubnuotexu — B manke monas3oBarenbckux Hactpoek (Preferences Folder)
iy B nanke npoekra (Project Folder)

9. Haxwmurte kHomnky Create

Color u
’

Puc. 3.21. Oxno estoopa ueema

Create New Library

Name [My ColorLibrarnyl A
Location Praferences Folder -

Crante

Puc. 3.22. Co3z0anue nogoii 6ubnuomexu npedycmanoeox

3.5.4. BI0KMpPOBKAa HHCIIEKTOPA

T ST RRREARET B Unity BbI MOXeTe OTKPBITh HECKOJIBKO MaHenei
¥ Swatches \ Inspector. O6b1uHO HHCTIEKTOp OTOOpaXaeT ne-
B Giick to add new preset TaJIM TeKyLIero BbIopaHHOro 00bekTa, HO HHOT A

OBIBaET MOJIE3HBIM, YTOOBI B HHCIIEKTOPE 0TOOpa-
xaJics OOUH OOBEKT, MOKa Bhl paboTaere ¢ mpy-
ruMd. YtoOBI Tak caenarb, Y HHCHEKTOpPA €CTh
pesxuM 6,10kHpoBKH (Lock), KOTOpBIH BbI MOXKETE
aKTHBHPOBATh MpPH MOMOILIH MaJeHbKOH HKOHKH
3aMKa B BEpXHEM IPaBOM YIJIe OKHA HHCIIEKTOpA.
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AJITOPUTM MPOCT:

1. CnpaBa OT 3Ha4Ka 3aMKa e€CTh MeHI Bkianku. OTKpoiTe ero u Bbibepure
komanny Add Tab, Inspector. Y Bac nmosBHTCS N1B€ BKJIAIKH C Ha3BaHHEM
Inspector (puc. 3.23).

2. Tleperamure BTOpYIO BKJIaAKy BHH3. YcTaHOBUTE pa3Mep obnactei Inspector
Tak, 4ToObl BaM Obl10 yI0OHO (pHc. 3.24).

3. Pemnte xakoH M3 HHCNEKTOPOB Bbl Oynere OJIOKHMPOBAaTh U CBOHCTBA KaKOro
obbekra Oyznere B HeM oToOpaxarb. IlycTh Bbl XOTHTE 3a0JI0KHPOBaTh BEPX-
HUH HMHCNEKTOp M oToOpaxkaTb B HEM CBOMCTBa kamepbl. Bbinenute oObekT
Camera. 3aTeM B BEpXHEM HHCIEKTOPE HAXKMHTE KHOIKY 3aMKa.

4. BsibepuTe kakoii-to nqpyroit 0obexT. HukHMIi HHCIIEKTOP 0TOOPA3UT €ro CBOH-
ctBa. JI0HKHO MOJyYHTHCS, KaK MOKa3aHo Ha puc. 3.25.

Puc. 3.23. /]ee éxnaoku " Inspector”

Puc. 3.24. Omobpasrcaiomea 06a uncnexmopa 00HO8PEemMeHHO

3.6. Ilanean HHCTPYMEHTOB
Jlo cux mop HepacCMOTPEHHOI ocTanack NaHenb HHCTpyMeHToB Unity, a Bens oHa
COAECPXHUT IleﬁCTBHTeJILHO Ba>XHbIC BO3BMO>KHOCTH:

1. Tpynna KHOMOK, ympaBisioLias MO3MLHMOHHPOBAaHHEM H TpaHchopMmauuen
00bekToB. C HEH Mbl yKe 3HAaKOMbI
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Puc. 3.25. Bepxnuit uncnekmop eécezoa omooépascaem ceoticmea oovexma "Camera',
HuxMcHUI — ceoiicmea ésibpannozo 6 obracmu ""Hierarchy' ob6vexma

2. KHOnky ynpaBieHHUsl MO3MLIMOHHPOBAHHEM M BpalleHHEM MpH paboTe ¢ MH-
ctpymeHtom Hand

3. Knonku Play/Pause/Step — ncronb3yloTcst B UTPOBOM pEXHME, C UX MOMO-
LIbIO MOXKHO 3aMyCTHTb MIPY, MPUOCTAHOBUTDH €€ BBIMOJHEHHE U YIPaBIATh
BBINOJIHEHHEM (KHOIMKa Step)

4. Brinanatouiee meHio Collab no3Bonser ynpaBisTh BallM 0OJauHbIM XpaHH-
auueM. C ero moMolLbIO Bbl MOJKETE OMyOIMKOBATh CBOHM MPOEKT B o0ake

5. KHomka ¢ uzobpaxeHueM obyiaka TaloKe ynpapiseT o0NayHbIMU CEPBHCAMH.
Ee Ha)xaTHe NpyuBOAMT K MOSABIEHHUIO BKJIaIKK Services

6. Brinaparouiee MeHto Account — ynpaBniseT yueTHoOH 3anucbio Unity

7. Brinaparouiee meHio Layers — no3BosisieT onpenennTsb, kakue 00beKThl OynyT
noka3zaHbl B OkHe Scene

8. Brinanatoiiee meHto Layout — KOHTponHpyeT pacnonoxkeHHe (pa3MeTKy ) BCex
okoH. [Ipu >xenaHuu Bbl MOXKETE BbIOpPATh Pa3METKY, OTIMYAOLLYIOCS OT HC-
MOJIb3YEMOH 10 YMOTYaHHIO
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Puc. 3.26. ITanens uncmpymenmoe Unity

3.7. Ilouck 1mo cuexHe

B BepxHeM NpaBoM yrily OCHOBHO#H pabouei 00JacTH HaXOQUTCS MMOJIe MOUCKa
o0bekToB. [Ipu padote ¢ OONBIIMMHU U CIOXHBIMH CLUEHAMH OYIET MOJIe3eH M0-
HCK OTpeneieHHbIX 00beKTOB. Mcrnonb3yst Bo3MoxHOCTH noucka B Unity, MOX-
HO OT()UJIBTPOBATh OOBEKT WJIH IPYINY OOBEKTOB, KOTOPbIE Bbl XOTHTE YBHAETD.
MoxHO uckath 00bexThl o uMeHu (Name), no tuny komnonenrta (Type), u, B
HEKOTOPBIX Clydasx, 10 MeTKaM OObEeKTOB. Bbl MOXeTe BbIOpaTh peXXUM MOUCKa
u3 Belnagarouiero MeHro Search (puc. 3.27).

Puc. 3.27. Boibop pexcuma noucka

OO6patuTe BHMMaHHE, YTO B OTJIMYHE OT aHAJOTHYHOro nons noucka B O6o3pe-
Baresie npoekTa (Bknaaka Project), naHHOe 1noje NpoM3BOAHT MOUCK TOJIBKO 00b-
€KTOB, HaXOIsIUMXCS Ha cueHe u otoOpaxarouuxcs B okHe Hierarchy. Ha puc.

@
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3.28 noka3aH pe3yabTar noucka mo crpoke «wood». B obnactu Hierarchy
0TOOpaXKaroTCs TOJABKO OOBEKTHI, COOTBETCTBYIOLIHE MOUCKOBOH CTPOKE.
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Puc. 3.28. Pesynbmam noucka

Mpumevanune. Koraa nouck aktmueeH, okHa Scene u Hierarchy ot-
nuyaroTcs: okHo Scene Byaert nokaseiBaTe 06bEKTHI, HE NpolweaLumne
no dguneTpy cepbiM, a B okHe Hierarchy 6yayT otobpaxarbca Tonb-
KO Te 0ObeKThbl, UMEHa KOTOPbIX COOTBETCTBYHOT MOMCKOBOMY 3anpo-
Cy, 4YTO 1 NokKasaHo Ha pwuc. 3.28.

3.8. KoncoJb

KoHconb moka3biBaeT pa3jiduHble BUABI COOOUIEHHH — HHPOPMAaLHOHHbIE, Mpe-
yrpexaeHHs U, KOHEYHO e, coobuieHus 06 ommbkax. C Heil Mbl yxe CTaJKHBa-
JMCh paHee, KOTJa MbITANUCh MOAPYXKUTh HEOOHOBNEHHBIN MaKeT CTaHAAPTHBIX
acceToB ¢ caMoii nocienHen sepcuert Unity.

Ecnu Bamra urpa He 3amyckaercs, npoBepbTe Bkiaanky Console. HaBepHska Ha
Hell OynyT omMOKH, KOTOpble HYXHO HcrpaBuTh. OuMbku MoryTt ObITh, Kak B
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BalLIMX CKPHIITaX, TAK U B UMIIOPTHPOBAaHHBIX Habopax acCeToB — JajJeKo He Bce
HabOpBI HOpMaJIbHO PaboTaKOT ¢ mocnenHed Bepcuei Unity.

O6s1yHO Unity cooOriaer, 4to eif He HpaBUTCS, MOACKa3bIBast BAM, KaK HCIIPABUTh
ownOKy. Eciii Bbl HE MOHUMAETe, B YeM 3aK/I0YyaeTcs OounOKa, He paccTpauBai-
Tech. Bbl 1aneko He eMMHCTBEHHBIH nosib30BaTenb Unity H HaBepHAKa KTO-TO yxkKe
CTAJIKMBANCA ¢ noao6Ho# ommnoKkoi. [Tonpo6yiiTe CKOMMPOBATH TEKCT OMHOKH U
BCTaBUTH B nosie noucka Google nnu noboro Apyroro nouckoBuka. B 6onbimnH-
cTBe ciaydaeB Ha (popymax coobuectsa Unity yxe Oyner uHGopManus o Tom,
KakK HUCrpaBUTh oIMOKy. HanoMHro, yTo paHee ObLIO MOKa3aHO, KaK MCIPaBHTh
olKOKY, BOZHHKAIOILYIO NP UMIIOPTE YCTapeBLIEro NMakeTa CTaHIapTHBIX acce-
toB B Unity 2020.3.

Knonka Clear no3BoJisieT O4HCTHTL KOHCOJIb H YIAJIHTh BCE HMEKOLIHECS COOOLIIE-
Hus1. OTHAKO €CTH Bbl HE HCIIPABHUIIH CYTh MPOOJIEMBI, TO CO00LIeHHs 00 olnbKax
nosBsaTcs cHoBa. KHonka-nepexnoyarens Clear on Play no3sonsier (eciu Bkiio-
YeHa) OYUCTUTh KOHCOJIb EpE] 3ayCKOM Urpbl. AHanoruyHas kHomnka Clear on
Build ouynmaer koHcons nepen cO6opkoi urpel. [1onoOHBIE peXXUMBI MOJIE3HBI,
4yTOOBI BBl BHJIEIH TOJILKO aKTyaJibHbIE, a HE yCTapeBlIHe COoOIIeHus. briBaer
TaK, 4TO NPUYHHA 1aBHO YCTpaHEHa, a COOOLIeHHs 00 omMOKax BCE paBHO OTO-
OpakaroTCs U 3TO HEMHOTO pa3paxaeT.

[Tone noucka Ha Bkinanke Console no3BosseT 6pICTPO HAHTH HHTEPECYIOLIEE BaC
coobueHus. TpH KHOMKH C YHCIaMH CrpaBa OT MOJIA MOMCKA — 3TO CYETYHKH-
GbunbTPEl HHPOPMALIMOHHBIX COOOLUEHHUH, NpexynpexIeHHi H OIIHOO0K COOTBET-
cTBeHHO. [1o yMonuyanuio koHCo/b 0TOOpakaeT Bce coobiienus. Eciu Bbl xoTHTe
NPOCMOTPETh TOJBKO OIIMOKH, TOrIAa BBIKIFOYHTE 0TOOpakeHHe HH(POpMaLHOH-

HBIX COOOLIEHHH U MpeayNpexAeHHi (1epBble 1BE KHOIKH).

3.9. Opranusauusi padouero npocTpaHcTBa

Penaxrop Unity o01anaeT oyeHb TrHOKHM HHTEp(heHcoM, MO3BOJIAIOLINM MOACTpa-
MBaTh OKHA TakK, kak OyneT ynoOoHo pa3paboruuky. LlenkHuTe no 3aronoBky Jito-
Ooli U3 maHenel — anee Bbl MOXETE NMEPETALIUTD €€ TaK, Kak BaM Oyner ynoOHo.
Ha puc. 3.30 noka3aHo, 4TO NaHeNb HEPApPXHH OTKPEIUIEHA OT CTaHIApTHOIO Me-
CTa M HE 3aKperieHa HUTTe.

[laHenn Takke MOryT ObITb OTKpEIUIEHBI OT IMIABHOTO OKHA, H CrPYNIHPOBaHbI
BHYTPH OTIEJbHBIX OKOH penakropa. OTaenbHble OKHa MOTYT conepkaTb Habop
naHesneH, TOYHO TaK ke, Kak r1aBHoe okHO Unity. Ha puc. 3.31 noka3zana co-
BEPILEHHO HMHas pa3MeTka. [IpocMaTpuBaTh CUEHY C TaKOH pa3METKOH ropasuo
yAaoOHee, MOCKOIbKY 00JIaCTh CLIEHBI 0OJIbIIE, YEM 110 YMOJIYAHHIO.
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Puc. 3.30. ITanens uepapxuu omxpennena

Winsow_iten

Puc. 3.31. Cogepuienno unas pazmemxa unmepgeiica

ITocne Toro, kak Bbl H3MEHHIIM pacroyiokeHue okoH Unity, BBl MOXETE COXpa-
HHUTb 3TO PACIOJIOKEHHE U 3aTEM BOCCTAHOBUTH €T0 B 1000 MOMeHT. {711 3TOrO0
otkpoiite MmeHr0o Window, Layouts u BeiOepute komanay Save Layout.... Ha-
30BHTE HOBOE PACIONIOKEHHE OKOH H COXPAHHUTE €ro, MOCJE ITOr0 Bbl CMOXETE

BOCCTAarOBUTb JAaHHOE paCIIOJIOKEHHE OKOH, ITPOCTO Bbl6paB €ro B MCHIO Layout.

3.10. KomOuHanuu KjiaBui

KoMOuHauuu kiaBuil MOTYT cienarh npouecc pa3paborku urpsl 6onee 3ddek-
TUBHBIM. Tabnuua 3.2 comep>KUT HEKOTOphbI€ MOJe3HbIe KOMOMHALMU KIIaBHIL.
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Takxke He 3a0yabTe NpocMOTpeTh Tabnuiy 3.1, rie onmucaHbl FOpSYHE KIABHILH
O6o3peBarens MpoeKTa.

Tabnuya 3.2. Hexomopesie noneznsie 2opavue Knasuuu

T'opsiuasi knaBua Onucanue
HHcTpyMeHTBI
Q Bri6op nnctpymenta Hand
W Br16op nHcTpymenTa Move (nepemelueHue)
E HuctpymeHT Rotate (Bpaiuenue)
R NHuctpyMmeHT Scale (MaciurabupoBaHue)
T Huctpyment Rect Tool(ucmons3yercs B 2D pexume
JUIS MAaHUIYJTMPOBaHUS IByXMEPHbIMH 00bEKTaMH)
\% Vertex Snap (npHuBs3Ka BEpILHUH)
HrpoBblie 00beKTBI
Ctrl+Shift+N Co3narb HOBBIM HTPOBOH OOBEKT
Ctrl+Alt+F [TepemecTuTh 0OBEKT K TOUKE BUAA
Ctrl+Shift+F BrIpoBHATE O BUAY
Shift+F E&lg;ﬂ;;l;zeﬁi ;czr;py okHa Scene View k BBIOpaHHOMY
BbicTpblii BLI30B 0KOH
Ctrl+1 Scene (cueHa)
Ctrl +2 Game (pexuM UIpbl)
Ctrl +3 Inspector (MHCHIEKTOp CBOMCTB)
Ctrl + 4 Hierarchy (uepapxwus)
Ctrl +5§ Project (0603peBaTens npoexra)
Ctrl+6 Animation (aHUMaLIHs)

.................................................................................
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Ctrl+7 Profiler (npocaiinep)
Ctrl+9 Asset Store (MarasuH acceToB)
 Ctrl+0 OKHO CHUCTEMBI KOHTPOJISI BEpCHI
Ctrl + Shift + C Kosnconp
KomaHab! perakTHpoBaHus
Ctrl+ Z OTMeHHTh nocnenHee AelcTBUE
Ctrl+Y IToBTOPHUTH NOCNENHEE NEHCTBHE
Ctrl+ X Bripesars
! Ctrl+C CkonupoBarb
| Ctrl+V BcraButb
Ctrl+D Hybnuposars
Shift + Del VYnanuts 6€3 3anpoca
Del VYnanuTse ¢ 3apocom
Ctrl+F Haiitu
Ctrl+ A Beibpars Bce
Ctrl+P 3anyCcTUTh UIPY HIIH OCTAHOBHUTH €€ BHIMOJIHEHHE
Ctrl + Shift + P [Tay3a

Ha 3tom Bce. [lanee Mbl NOTOBOPUM O CO3JaHUU TeiMIUIES — O KaMepax, CUEHax,
UTPOBBIX 00BEKTAX, HICTOYHUKAX CBETA U T.n.
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Unity no3BosseT co3qaBaTh UIpbl ¢ MUHHUMaNbHBIMH ycHIusAMH. KoHeuHo, cun
HY>XHO NIOTPaTHTh HEMAJIO, HO HAMHOTO MEHBbLIIE, €CIIH Obl BBl CO3/1aBallH UIpy Ge3
ucnons3oBanus Unity. Bam He Hy)XeH HH QUIUIOM NMPOrpaMMHUCTa, HH KOMaHza
XynoXHHKOB-TIpodeccuonanoB. HyxHo u3yuuts toneko Unity ¥ co3aaTh CBOKO
nepByio Urpy. Kak Tonbpko BBl cO3aquTe MEPBYIO UIPY, MYCTh JaXe CaMyIo Mpo-
CTYI0, Aanbllie OyAeT Bce ropasao npotue.

Be3 ucnons3oBanus Unity coznaHue Urpsl, Jaxe OTHOCUTENBHO MPOCTOH, Tpedy-
€T YCUIMH LeNoi KOMaHAbl — HYXEH MpOrpaMMHUCT, XyIoxHUK U 3D-nu3aiiHep,
CrocoOHBIH co3naTh TpexmepHble Moaenu ais urpsl. C nomomsio Unity BeI MO-
AETe CO3JaTh UTPY CaMOCTOATEIBHO — IO KpaHEH Mepe, MEpBYI0 U HE O4YEHb
CIIOXHYIO.

JlaHHas r1aBa pacKpbIBa€T OCHOBHBIE MIOHATHS, HEOOXOAMMBIE IS CO3aHUA KOM-
NBHOTEPHBIX UIp. MBI MOTOBOPHUM O CLIEHaX, HTPOBBIX 00bEKTaxX, TpaHCHOpMaLIU-
AX, UICTOYHHKOB CBETa, KaMepax.

4.1. Cuennl

CueHa — 3T0 MecCTO, Iie MPOUCXOOUT Urpa. MOXKHO CYMTATh OTAETBHYIO CLEHY
OTIOENbHBIM ypoBHeM. EciM Balla urpa npeaycMaTpHBaeT TPH YPOBHS, TO OHa
OyzmeT conepkaTh Kak MUHUMYM TpPH CLeHbl. Kak MUHEMYM TpH, NOCKOJIBKY BaM
MOHano0ATCs JOMOJHUTEIbHBIE CLIEHBI, HATIPUMED, CLIEHa MEHI0, ClieHa Bhibopa
NepCcoHaxa, CLieHa HHBEHTAps U T.1.
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Korzna Bel co3naere HOBBIM NpPOEKT, co3aaeTcs onHa Hopas cueHa. CueHa Oyner
MycTa 3a UCKIIOYEHHEM HEKOTOPBIX BaXKHBIX OOBEKTOB, KOTOPHIE 110 YMOTYaHHIO
no0aBnsOTCS Ha Hee — opTorpaduyeckas kaMepa MM Kamepa MepCreKTHBBI C
HanpaBJIEHHBIM CBETOM — B 3aBHCHMOCTH OT BbIOpaHHOTOo pexuma — 2D unu 3D.

OcHoBHbIE ori€palry Haa CLUE€HaMU:

1. Co3nanue cLeHbl — BbINOJIHUTE koMaHay MeHto File, New Scene niu Haxkmute
Ctrl+ N

2. CoxpaHeHue cueHbl — BbinoaHuTe komanay File, Save Scene nnan Haxmure
Ctrl + S

3. OTxpbITHE CLEHBI — IPOCTO ABaXKAbl LIEJKHUTE Ha (aiine cueHsl B 0603peBa-
TeJle NPOeKTa

[Tocne co3nanus cueHa OyneT coxpaHeHa B nanke Scene — Bbl YBHUIUTE CLIEHY B
obo3peBatene npoekra (puc. 4.1).
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Puc. 4.1. Ilanka "Scenes": co30ana oona cyena

4.2. UrpoBbie 00beKTHI

Camblie BakHbIe 00BeKTHI B Unity — 370 HrpoBble 00beKkThI (GameObject). Bax-
HO MOHHUMATh, YTO TAKOE UTPOBOI OOBEKT M KaK €ro UCIOJIb30BAaTh.
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IMo cyrtH, xaxablii oObekT B urpe — 310 GameObject. OnHako caMu no ceGe
UTpoBble€ OOBEKTHI HUYETO HE AesatoT. UToObl OHH CTaaH NEPCOHAXaMH, OHH Tpe-
OyIOT IOMOJHUTENbHONH HACTpOKH. OAUH UTPOBOH OOBEKT MOXET ObITh Mpea-
METOM MHTephepa, APYroil — NepcoHakeM, TPETHH — HHCTPYMEHTOM, HanpuMep,
opyxueM. Ho kak pazianyartb Bce 3TH HTpoBble 00beKThI? Kak MbI MOXKEM NMOHSTB,
KakoH M3 HHX SBJISIETCS MEPCOHAXKEM, a Kakoi — NpeAMETOM HHTepbepa. Ta xe
MOZI€Nb pbILApsi MOXKET ObITh U NMPEIMETOM HUHTEPLEPA, U MIEPCOHAMKEM.

Bce urpoBble 00BEKTHI SIBASAIOTCS KOHTeHHEepaMH. UToOb! NeHCTBUTENLHO NOHATh
HTPOBbIE 0OBEKTHI, HY>KHO MOHATh UX COCTaBJISIOLLHE, KOTOPbIE Ha3bIBAIOTCS KOM-
NoHeHTaMH. B 3aBHCHMOCTH OT TOro, Kakoi Bbl XOTHTE CO31aTh OOBEKT, Bbl Oyae-
Te 100aBJIATh pa3IMYHble KOMOMHALMH KOMIIOHEHTOB K 00bekTy. [IpeacraBnsiite
GameObject Kak MycTyl0 MHCKY, @ KOMIIOHEHTbI KaK pa3JIMuHble HHTPEIUEHTHI,
KOTOpbIE€ COCTaBAT Balll pELIENT UIPOBOro npouecca. Bbl MoxkeTe Takke co3aarh
BallM COOCTBEHHbIE KOMMOHEHTHI, UCMOABL3Yys CKpUnThl. Co3naHHe HTpoOBOTO
00bEeKTa HHOTIa 3aHUMAET OYEHb Majl0 BPEMEHH — HALIH MOIXOISLILYI0 MOJENb
B MlHTEpHETE, MMNOPTHPOBAIH €€ H 100aBHIIH Ha cueHy. [1ycTb 310 Oyner Mozneb
BoMHa. Ho cama no cebe mMozenb HUyero He aenaer. OHa Oyaer npocTo CTOATh.
YrtoObl 100aBUTH JIOTHKY HalleMy OOBEKTY, HY’>KHO Hamucartb CKpunThl. Torma y

00beKTa OyeT KaKoH-TO aIrOPUTM, KOTOPOMY OH OYIET CI€A0BaTh.

4.2.1. KoOMIIOHEHThI

KoMmnoHeHThl 3aciy’XMBaloOT OTIENbHOro pasroBopa. Kak yxe OblL1O OTMEUYEHO,
11000i1 HTPOBOI OOBEKT CONEPIKUT KOMMOHEHTHI. J[o6aBbTe 110001 HTpoBOii 00B-
ekt (Mento GameObject, 3D Object) Ha cieny. Kaxplii HrpoBoii 06bekT comep-
xuT KoMnoHeHT Transform. [TocMoTpuTe Bkiaaky Inspector — B HeM BbI cCMOXe-
T€ U3MEHATh napameTpbl KomnoneHTa Transform (puc. 4.2).
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Puc. 4.2. ITapamemput komnonenma Transforin

Komnonenr Transform omnpenenser Position (nonoxenue), Rotation (Bpa-
uieHue), 1 Scale (Macmra6) kaxknoro oobekra B cueHe. CBoilcTBa KOMITOHEHTA
Transform npuseneHs! B Tad. 4.1.
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Taonuya 4.1. Ceoticmea komnonenma Transform

CaoticTBO Omucanue
Position [Tonoxenue odbekra B koopauHarax X, Y, U Z
Rotation Bpamenue Bokpyr oceil X, Y, 1 Z, u3MepsieTcs B rpaaycax

Macura6 Baonas oceit X, Y, u Z. 3HaueHue «1» 03HayaeT HCXO/I-

Scale e
HbIH pa3mep (pa3Mep, ¢ KOTOPbIM ObUT UMIIOPTHPOBAH O0OBEKT)

Mpumeyanue. 3HayeHUa NonoxeHus, BpaweHns n macwrtaba name-
psOTCA OTHOCUTENBLHO ero poautens. Ecnu y Transform HeT pogu-
Tens, Toraa BCe 3TU CBOWCTBA U3MEPSIHOTCSH B MUPOBOM NPOCTPaHCTBE.

B Unity HeBO3MOXHO co3aaTth UrpoBoil oObekT 6e3 komnoHeHTa Transform.
Kommnonent Transform — oauH U3 caMbIX BaKHBIX KOMIIOHEHTOB, TaK Kak Bce
CBOIicTBa UrpoOBOro 0OBEKTA, CBSI3aHHBIE C TpaHCHOPMALUAMH HCIIONB3YIOT 3TOT
KOMIOHEHT. OH onpeenseT NoJoXKeHHe, BpallleHHe 1 MaciuTab o0beKTa B Urpo-
BOM MHUpeE/OKHE Scene.

Ecnu y urpoBoro o6bekra He Oyner komrnoHeHnrta Transform, on Oyzner He Oonee
yeM HekoTopoii HHdopMauueil B namMaTu koMnsiorepa. OH He cMoxeT 3¢ dekTHB-
HO CYyLLECTBOBaTb B HIPOBOM MHpE — CHCTEMa NPOCTO He OyIeT 3Harh, rie ero
0TOOpa3uTh.

KomnoneHT Transform taxxke BBOIUT KOHLENUHIO, Ha3bIBAEMYIO Haciedosarue,
KOTOpas UCMojb3yercs penaktopoM Unity U SIBISETCS KPUTHUECKOH YacThIO pa-
0OTBI C UTPOBBIMH OOBEKTAMH.

Kpome komnonenta Transform y o6bekra MOTyT OBITH H APYyrHe KOMITIOHEHTHI.
Bce oHH MpenocTaBisoT JONONHUTENBHYO (DYHKIHOHANIBHOCTD U ETA0T 00b-
€KT UMEHHO TeM, YeM OH JIOoJDKeH ObiTh. TBepHbie Tena, KOMIaiaenhl, YacTULIBL,
ay/Ino — 3TO BCE Pa3HbIC KOMIIOHEHTHI (MJTH KOMOMHAIIMHM KOMIIOHEHTOB), KOTOPbIE
MOTYT ObITh 100aBJIEHBI K TI00OMY HIPOBOMY OOBEKTY.

MeHnwo Component 11o3BossieT J00aBUTh KOMIIOHEHTHI K BBIOPAHHOMY HTPOBOMY
obbekty. Co3pnaiite myctoii urpoBoii oobekt — GameObject, Create Empty. [To
YMOJTYAHHIO Y TYCTOro 00bEeKTa €CTh TOJIbKO koMnoHeHT Transform.

Ceityac Mbl no6aBum komnoHeHT Rigidbody Ha myctoil urpoBoii 00bekT, Ko-
TOpPBII TONMBKO 4TO co3aaiu. Beinenure ero u Boibeputre B MeHro Component,
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Physics, Rigidbody. Ilocne 3toro, Bel yBUAHTE, YTO B HHCIIEKTOpPE 0TOOpasuiics
koMmnoHeHT Rigidbody u ero cBoiicTa (puc. 4.3).

Puc. 4.3. Komnonenm Rigidbody oo6aenen k nycmomy obvexmy

Ecnu naxars Play B To BpeMsi kak NycTOH MrpoBOi 0OBEKT Bce eme BbIOpaH,
BbI MOXETE MOMY4YUTh HeOObLIOH cropnpu3 (puc. 4.4). O6patuTe BHUMaHHE, KaK
kommnoHeHT Rigidbody no6aBun ¢yHKIIMOHAIBHOCTh MyCTOMY HTPOBOMY OOBEK-
Ty: koopAHMHaTa Y UrpoBOro o0bekTa HaYMHAET yMEHbLIATHCS, IOTOMY 4TO (H-
3uyeckuit 1BHxOK B Unity 3acTaBiseT UTpOBOi OOBEKT MamaTh MoA AeHCTBHEM
CHJTBI TSKECTH.

Puc. 4.4. Obpamume sHumanue na usmernenue koopournameol Y
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Bropoit cnoco6 no6aBneHunss KOMIOHEHTa — UCIIONb30BaHKeE Opay3epa KOMIIOHEH-
toB. Haxxmure kHonky Add Component B okHe Inspector 1 BeIOepUTE HYXKHBI#H
BaM KOMIIOHEHT. bpaysep obecrneunBaer yno0Hy0 HaBUTaLHUIO 10 KOMIOHEHTaM
C MOMOLLBIO KaTErOpHH, a TAKXKE HMEET OKHO MOMCKA, KOTOPOE MOXHO HCHOJIB30-
BaTh, YTOObI HAHTH KOMIIOHEHTHI 10 UIMEHH.

Pa3paboTynK MOXET MPHKPENHTD JII000€ KOJIHMYECTBO HIIH KOMOHHALMIO KOMIIO-
HEHTOB K OJHOMY UIpoBOMY 00bekTy. HexoTopbie KOMIIOHEHTHI paboTaroT Jy4iie
B coueTaHuu ¢ apyrumu. Hanpumep, Rigidbody paGortaer ¢ nmo6sM komnnaiine-
poM. Rigidbody xoHTponupyer Transform uepe3 ¢usuyeckuit apmxok Unity, a
konnainep no3poiset Rigidbody crankusarbcs 1 B3auMoA€HCTBOBATE C APYTHMH
KoJU1aliiepamH.

Bo BpeMs pa3paboTkH Bam I0CTyMHA CIpaBka Mo JIIo6oMy 100aBIsieMOMY KOMIIO-
HeHTy. HaxxmuTte ManeHskuid 7 Ha 3arojoBKe KOMIIOHEHTa B HHCIIEKTOpe — Oyner
OTKpBITa CTPaHHLA CIIPAaBOYHHKA KOMIIOHEHTOB.

VY kaxaoro KOMIIOHEHTa €CTh CBOM CBOicCTBa. Tak, Ha puc. 4.3 BHAHO, UYTO Y
RigidBody ectb cBoiictBa Mass, Drag Angular Drag u T.1. Hanpumep, ¢ nomo-
IBIO CBOMCTBa Mass MOXXHO KOHTPOJIMPOBATh Maccy 0ObEKTa.

CYI].ICCTBYIOHIPIC CBOHCTBa KOMIIOHEHTAa MO>XHO U3MEHSATh, KaK B PE€OAKTOPE ITPpH
CO3JaHHH UI'PbI, TAK U BO BPEMS BBITIOJITHEHHSA HI'PBI TIOCPEACTBOM CKPHIITOB. Tak,
BbI MOXKETC UBMCHSTH MacCy N€pCOHaxKa B 3aBUCHMOCTH OT HaaeToH OKHITHPOBKH.

Kak y>xe oTMeuaoch paHee, €CTh JBa THIIA CBOMCTBA: 3HAYEHHUs (values) U CChUIKH
(references). IlepBbie comepxkaT OOBIYHEIE TPOCTHIE 3HAYEHHU S, HAIPUMeEp, 3Haue-
HHE MacChl. BTopbie — CCBIIKH Ha Apyrue 00bEeKThl, HAPUMEDP, TEKCTYPHI. 3a1aTh
3Ha4YEHHs U1 CBOMCTBA-CCHUIKH OY€Hb MPOCTO: meperauuTe daiin u3 o6o3pepa-
TeNs MPOEKTa Ha CBOMCTBO-CCBUIKY HJIH XK€ BOCIOJIB3YHTECH BEIOOPOM 00BEKTA.

KoMMoOHEeHTBl MOTyT BKJIIOYATh CCBUIKH Ha JIOOBIE IpyrHe THIBI KOMIIOHEHTOB,
HUIPOBBIX 00BEKTOB MK acceToB. KoHTeKCTHOE MeHIO (pHc. 4.6) KOMIIOHEHTA CO-
JOEPXKHT CIIEIYIOUINe KOMaHIbI:

e Reset — BoccTaHaBnIMBaeT 3Ha4E€HHUS CBOMCTB KOMIIOHEHTA, KOTOpbIe OBLIH 10
caMOH NOCJIENHEH CECCUH PENAKTHPOBaHUS

¢ Remove Component — ynansieT KOMIIOHEHT U3 UrpoBOro oobekra. O6parute
BHHMaHHe, YTO HEKOTOPble KOMOHHALIMH KOMIIOHEHTOB, KOTOPBIE 3aBUCST APYT
OT apyra, paboTaroT TonbKo koraa Rigidbody Takke mpHKpemnyieHo; BBl YBHAH-
TE mpeaynpexaarollee cooOLIeHHe, ECITH BBl NONPoOyeTe yAaIHTh KOMIOHEH-
THI, KOTOPBIE 3aBHCAT OT KaKHX-THO0 APYrHX KOMIOHEHTOB
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Move Up/Down — HEKOTOpble KOMIIOHEHTHI JOOABJISIOT ONpee/IeHHbIE BH-
3yanbHble 3(dexTbl. TOTOBBIH pe3yabTaT 3aBUCHT OT MOpsAAKAa MPUMEHEHHS
TaKUX KOMIIOHEHTOB K HTPOBOMY 00BekTy. [locpencTBoM 3THX KOMaHA Bbl MO-
JKETC U3MCHHUTD MNOPAO0K MPUMEHEHHSI KOMIIOHEHTOB

Copy Component/Paste Component As New/Paste Component Values —
koManzaa Copy Component coxpaHsieT THII U TEKyIlHe HAaCTPOHWKH CBOWCTB
koMroHeHTa. OHH MOTYT OBITH BCTaBJIEHBI B IPYTrOH KOMIIOHEHT TOTO )K€ THIIA
¢ noMobo komanasl Paste Component Values. Brl Tatoke MoxkeTe co3narb
KOMITOHEHT B 00BEKTE CO CKOITMPOBAaHHBIMH CBOHCTBaMH, HCIIONb3Ysl KOMAHLY
Paste Component As New

Find References In Scene — no3BosisieT HalTH UCIOJIb3yEMble KOMIIOHEHTOM
CCBUIKH Ha CLIeHe

[v ® Rigidbody R ——

Mass 1 Reset
Drag £ Remove Component
Anguiar Drag i Move Up
Use Gravity = Move Down
is Kinematie Copy Component
interpolate ] Paste Component As New
Collision Detacton 1 Paste Component Vatues

= Constramis Find References in Scene

= info

Puc. 4.6. Konmexcmrnoe menio Komnonenma

BHumanue! B pexume urpbl Bbl MOXETE U3MEHATL CBOUCTBA KOM-
NOHEHTOB NO6Oro UrpoBoro ob6bekTa Tak, Kak BaM NOXenaeTcs B
pexvMe peanbHOro BpemeHn — B okHe Inspector. Hanpumep, Bbl
MOXeTe 3KCNepUMEHTUPOBATbL C Pa3HON MacCoW NepcoHakewn, pas-
HbIMKU TekCcTypamu u T.4. Koraa Bbl BblAAeTe U3 pexuma wUrpbl, Bce
3Ha4YeHuss CBOMCTB ByayT BOCCTAHOBNEHbI — BEPHYTCA K 3HAYEeHUAM,
KoTopble Bbinun 4o 3anycka urpbl. Mogo6HbIR pabounii npouecc paet
BaM HEBEPOSTHYIO MOLLb ANS 3KCNEepPUMEHTOB, pPerynvpoBKkuA U CO-
BEPLUEHCTBOBaHMA remmMnnes 6e3 NULWHKUX 3aTpaT BPEeMEHM.

4.2.2. BKiloueHHe U OTKJIIOYEHHE 00hLEeKTOB

[Tocmotpute Ha okHO Inspector. PanoM ¢ Ha3BaHHeM oObekTa (cieBa OT Hero)
ecTh ranka. /laHHbIH MeperIoYaTenb MO3BOJISET BKIKOYATh/BBIKIIOUATH OOBEKT.
OTKiIr04eHHe UrpoBOro 0ObeKTa MO3BOJISIET BpEMEHHO YOpaTh ero co ciieHbl. Bol
MOXeTe BKIIYaTh/BKIIOYaTh OOBEKT, Kak Hepe3 OKHO HHCIEKTOpa, TaK H
HIPOrpaMMHO — B CKPHIITaX.
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HyXHO moHUMaTh, YTO MPOU30HAET MPHU OTKIHOUYEHHUH POAUTENBCKOTO OOBEKTA.
Ecnu ponutensckuii 0ObEKT A€aKTHBHPOBAH, €r0 OTKJIKOYEHHE TAKXKe Mepe3ant-
CBIBAET OMNLMIO activeSelf'y BCEX €ro I10YEPHUX JIEMEHTOB, TO ECTh BCSI HEPAPXHUSA
00BEKTOB, OT POAMTENS 10 KaXIOro €ro IOTOMKa, CTAHOBUTCS HEAKTHBHOM.

JlaHHBIi mpoliecc He MEHSET 3Ha4YeHHs CBOHCTBA activeSelf'y TOUYEPHUX 31eMEH-
TOB, OHH BEPHYTCH B IIEPBOHAYAIBHOE COCTOSHHUE, KAaK TOJBKO poadTens Oyaer
CHOBA aKTHBHPOBaH. JTO B&XXHO MOHUMaTh, HHa4Ye Obl BaM Obl MPHILIOCH CHOBA
AKTHBHPOBATh BCE IOYEPHUE OOBEKTHI.

YCTaHOBUTH CBOHCTBO MPOrPaMMHO B CKPHIITE MOXHO TaK:

obj.activeSelf = true; // mnoxaszeBaeM OOBEKT

obj.activeSelf = false; // CKpHBaem OOBEKT

4.2.3. CtaTu4eckne UrpoBbie 00bEKThI

MHOIMM MnpolieccaM ONMTHMH3ALHH HY)KHO 3HaTh, OyIET JIH OOBEKT ABUTAThCS BO
BpeMs Urpel. Hanpumep, peHIEpHUHT MOXET OBITH ONTUMH3UPOBAH MYTEM 00b-
€IMHEHHA HECKOJBbKHX CTATHYECKHUX OOBEKTOB B OAUH OOJIbIIIOH OOBEKT.

B uncnekTope o0bekTa umeercs duaxok Static, Mo3BONAIOILMI TOMETUTH UTPO-
BOI 00BEKT Kak cTaTuueckuid. CtaTuueckue 00beKThI HE OyayT ABUTaThCs BO Bpe-
Ms TeiMILIEs.

OTtMeTbTe BCe 0ObEKTHI, KOTOPBIE HE NOJKHBI JIBUraThCs, Kak ctaTuueckue. [epe-
BbSl, KYyCThI, KAMHH, CKaJIbl, IOMa — BCE€ 3TO HE JOJKHO (KaK MPaBUJI0) ABUTaThCs,
MO3TOMY MOXXHO ONTHMH3HPOBAaTh WIPY, IOMETHB COOTBETCTBYIOLIHE HIPOBBIE
00BEKTHI KaK CTATHYECKHE.

4.2.4. Ilpedadnbl

Haxoneu-to mMbl noOpanuck 10 onHOH M3 KiaroueBblX koHuenuuid B Unity —
npegadoB. Paborats B Unity noBonpHO ynoOHo. Kak yxxe Obu1o jokasaHo pa-
HEe, BBl MOXKETE IOCTATOYHO MPOCTO 100aBJISATh HOBblE KOMIIOHEHThI, H3MEHSATh
UX 3HayeHus B uHcnekrope. Ho 4ro nenark, koraa Bel paboTaere Hag 0OBEKTOM,
KOTOpBIH JOJI2KEH MHOTOKpPATHO BCTpEYaThCs Ha cueHe. [lepBoe, 4TO NpUXOIUT B
roJI0By — NIPOCTO KOMUPOBAaTh 3TH OOBEKTHI, CO3aBast QyOINKAThl, HO BCE PABHO
BCe OHH OyIyT peNaKTHPOBAThCS HE3aBUCHMO APYT OT JIpyTa.

OOBIUHO HY>XHO, 4yTOOBI BCE OK3EMIUIAPBI OTACIIBHO B3ATOTO 00BbeKTa UMEH OJIH-
HAKOBBIC 3HAYCHHUA CBOﬁCTB, YTOOBI pU pEAAKTUPOBAHUH OAHOI'O TAKOIo oOBbekTa
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B CLICHE BaM HE€ MPHIIJIOCH MOBTOPHO BHOCHUTDb T€ K€ U3IMECHCHHA H BO BCE€ OCTaJlb-
HBIE€ KOITHH.

Jns pewenus stoit npo6nemsl B Unity Bel MoxkeTe co3naBaTh npedadnl. Ilpedad
— 3TO 0cOOBIA THI acceToB (pecypcoB), MO3BOJAIOIINI XpaHUTh BeChb UIPOBOM
0OBEKT CO BCEMH KOMITIOHEHTaMH U 3HAUEHHUAMH CBOHCTB. MOXXHO CYMTAThb Mpe-
¢ab 1wabnoHOM 1151 CO3AaHHS IK3EMIUIIPOB XpaHUMOro oObekTa B cueHe. JItoOble
M3MeHeHHUs B npedabe cpa3y e OTPaKAIOTCS M Ha BCEX €ro 3K3EeMILIApax, Mpu
3TOM Bbl MOXETE MEPEONPEAENATh KOMIIOHEHTbI U HACTPOHKH AJI KOXAOIO IK-
3eMILIspa B OTAEBHOCTH.

BaxHO moHHUMaTh OTNIHUKE accema OT npeghaba. Korna Bbl nepetackuBaere ¢ai-
JIOBBIH acceT B CLEHY, OyeT cO3aH HOBBIH IK3EMIUIAP TAKOro oObEeKTa U BCE Ta-
KM€ 3K3EMILIAPBI H3MEHATCS NPY U3MEHEHHH OpPUTHHAIBHOIO accera. [loBeneHue
noxoxe Ha npegab. Ho accer — 310 He npedab u y Bac He NOTyyuTCcs A06ABUTD
K HEMY KOMITOHEHTBI HJIH UCII0JIb30BaTh 0COOEHHOCTH NpedaboB, 0 KOTOPBIX MbI
MIOrOBOpPHM Jalee.

Hns co3manus npedaba BbibepuTe KOMaHmy MeHio Assets, Create, Prefab
Variant. [Tocne 3toro neperamute 06bEKT CO CLEHBI B MyCTOH (TONBKO YTO CO3-
JIaHHbIN) npedab. [Toce 3TOro MOXKHO cO3AaBaTh 3K3EMILIAPLI pedaba, MpocTo
nepeTackuBas €ro U3 0kHa 0603peBaTens Ha CLEHY.

NmMeHa 00beKTOB-3K3eMILIAPOB npedabbl, OyayT BHIBOAUTLCS CHHMM B OKHE
Hierarchy (uMeHa 0ObI4HBIX OOBEKTOB UMEIOT YEPHBI LIBET).

Kak yxe ynomuHasnocs Bbllle, U13MEHEHH B pedabe aBTOMaTHUECKH TPUMEHSAT-
Csl KO BCEM €r0 JK3EMILIApaM, ONHAKO Bbl MOXKETE U3MEHSATh U OTAENIbHbIE IK3EM-
MApbl. JTO MOJE3HO, KOra Bbl XKENAETE CO3AaTh HECKOIBKO TOXOXKHUX IEPCOHa-
XKel, HO ¢ BHEIWUHMMH Pa3NHYUAMH, 4TOObI 106AaBUTh pPeaTUCTHYHOCTH. UTOOBI
OBbIJIO YETKO BHIHO, YTO CBOMCTBO B 3K3eMILIApe mpedaba U3IMEHEHO, OHO I0-
Ka3bIBAE€TCH B UHCIIEKTOPE XUPHBIM WpUGTOM (€CIH K dKk3eMIuisapy npedabda no-
6aBieH COBEpPLIEHHO HOBbIH KOMITOHEHT, TO BCE €ro CBOicTBa OyayT HamMCaHbI
XHPHBIM LUPUPTOM).

Ok3eMmsApbl npedaba MOXKHO CO3daBaTh U MPOTPAMMHO — B KOJIE CKpHIMTA.
Hanpumep, BOT TakuM He3aMbICIOBaThIM 00pa3oM MOXHO CO34aTh CTEHY
MPOTrpaMMHO:

for (int y = 0; y < 5; y++) |
for (int x = 0; x < 5; x++) |
GameObject cube = GameObject.
CreatePrimitive (PrimitiveType.Cube) ;
cube.AddComponent<Rigidbody> () ;
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cube.transform.position = new Vector3(x, y, 0);

HHcnexrop sk3emmisipa npedaba coaepUT TpH KHOMKH, KOTOpPbIE ¥ OOBIYHBIX
o6wexToB orcyTcTBYIOT: Select (Brinenuts), Revert (Ormenuts) u Apply (ITpu-
MEHHTB).

Knonka Select Beigensier ¢aiin npedada, u3 koToporo ObUT NONYyYEH JaHHBIA K-
3EMILISIP, YTO MO3BOJIAET OBICTPO HAMTH U OTPENaKTHPOBATh OPUTHHABHBIH Mpe-
¢$ab, npuMeHsst U3MEHEHHUS KO BCEM €ro 3K3EMIUIIpaM.

Taroke BBl MOXKETE COXPAHUTB [IEPEONPENETIEHHBIE CBOMCTBA U3 IK3EMILIAPA B CaM
OpHUrHHanbHbIA npedab ¢ nomolbo kHONKH Apply (M3MeHEHHbIEe 3HaY€HHS I10-
JIOXKEHHS Y BpallEeHHUs TpaHCPOPMaLIMH HE NPUMEHSIOTCS 110 OYEBHIHBIM IPHYH-
HaM). 370 03BoseT 3P PEKTUBHO pENAKTHPOBATh BCE IKIEMILIAPHI uepe3 ao0on
U3 HUX, U 3TO OBICTPBIN U PaBUIIBHBINA CITIOCOO BHOCUTH I100aIbHbIE U3MEHEHHUS.

Ecnu BB 3KCIIEPUMEHTHPYETE C NEPEONIPEAEIEHHEM CBOFCTB, HO B UTOTE pelLae-
Te, YTO U3HayalbHble CBOMCTBA (3agaHHbIe B npedabe) Mg BaC NpeanOYTUTENb-
Hee, TO Bbl MOXKETE OTMEHHTb BCE CHEJIAHHBIE MEPEONPENENIEHUS C MOMOLIbIO
kHOnkY Revert, BepHYB 3K3eMILISAP B H3HAYAIbHOE COCTOSHHE.

Y sk3emmsapoB npedaba ects kHonka Open, Mo3BONAIOIIAS OTKPHITH OPUrH-
HanbHbIA npedad. Ha puc. 4.7 nokasansl npedabsl Ha cueHe. [ HUX JOCTYIHBI
kHonkd Open u Select.

e b Do e 5 e By 4 e {871 - B
i e i (p———

4 Lsle =il i eyt

i P i e i A i el
by Sy P | Py '-I&.'..‘L‘.l."sﬂ?_‘ll'll."\.‘i_u.l.j"_'n.l‘l-



Unity. Monnoe pykosopcteo [ < unity

4.2.5. IlporpaMMHoe co31aHue IK3eMILIsIpoB npedados

ITpedabdnl — 310 HabOp paHee YCTAHOBJIEHHBIX UIPOBBIX 0OBEKTOB U KOMITIOHEH-
TOB, HCHIOJIB3YIOIIMXCS O0Jiee OMHOTO pa3a 3a BCio urpy. [Ipedabsl Hecnonb3yoTcs,
KaK MpaBUIIO, PU CO3IaHUH IK3EMILISAPOB CIOXKHBIX UTPOBBIX OOBEKTOB, HANpH-
Mep, IEPCOHAXEH UTPHI.

AIIETEpHAaTHUBOH CO3MaHUA SK3EMIUIAPOB MpeaboB ABIAETCA MPOrPAMMHOE CO3-
naHue urposoro oobekra. Co3naHue 3xk3eMIulsipa npedaba UMEET MHOTO IPEUMY-
ILECTB HaJl AJIbTEPHATHBHBIM MOIXOOM:

e Pa3paborunk MOXET co3aaTh K3EMIUIAp npedada ¢ NONHBIM PyHKIHOHATIOM
IpY NOMOILK ofHOH cTpouku kona. Co3nanue 3xBuBaseHTHOro GameObject
U3 KoJa B CPEIHEM 3aHMMAaET 5 CTPOK koaa, a oOBIYHO Bce ke Oonbiie. Bee
3aBHCHT OT CJIOXXHOCTH HTPOBOr0 00BbEKTa

e EcTb BO3MOXHOCTb JIETKO H OBICTPO HaCTpauBaTh, TECTUPOBATh U MOAUHLIHK-
poBath npe¢absl B CLiIEHE U HHCIIEKTOpE

e EcTh BO3MOXHOCTHh H3MEHEHHUs npedada, IK3eMIUIIp KOToporo OyneT co3naH,
0e3 u3MeHeHHs Kona, oTBevarouero 3a ¢gopmupoBanue oonekra. [Ipocras pa-
KeTa MOXKET OBITh MpeBpalleHa B Cynep-3apsHKeHHYI0 pakeTy 6e3 H3MEeHeHHs

Koaa

OnHako Bce XK€ €CThb CHTyaluH, koraa 0e3 nmporpaMMHpOBaHHMsS HE OOOHTHCE.
Hamnpumep, u3MeHEHHs CBOMCTB MIpoka BO BPEMs HIPbI: HTPOK BbIOpan apyroe
OpYXXHe€, IpyTyI0 SKHIIMPOBKY, CI€I0BaTeNbHO, Macca Urpoka u3MeHunace. Eciu
Macca BO3poCia, HyXHO OTPaHMYHTh MAKCHMalbHYI0 CKOPOCTb INEpEMELLECHUs
MEPCOHAXa, CAeJaTh €ro MeyIeHHee. AHAJOrMYHO, C TOHOYHOH HMIPOH: MIPOK
«IPOTIOHMHIOBa» CBOIO MallIMHY, 3Ha4YHT, OHa JIOJDKHA eXaTh ObIcTpee.

Jlanee MbI pacCCMOTPHM HECKOJIBKO IOJIE3HBIX CLIEHAPHEB MPOrPAMMHPOBAHHS
npedabos:

1. IToctpoenue creHbl. MOXXHO, KOHEYHO, IOCTPOUTh CTEHY CAMOCTOSTEIBHO, HO
3TO IOBOJIBHO PYTHHHAs 3a7a4ya, HO3TOMY IIPOLIE BEICTPOUTH €€ IPOrPaMMHO.

2. Ilyck paxetsl. MBI coznaem sx3eMIuisp npegaba pakeTsl, KOraa Mojib30BaTelb
*MeT KHOnKy ctpensObl. [Ipedab paxets! Oyner cogepxkars Mem, Rigidbody,
KolJiainep ¥ IOo4epHUH UIpOBOH OOBEKT, MpenCTaBIAIOIMA cOO0H cnex ot
IyCKa paKeTHl.

3. INonamaHue pakeTsl B poboTa. Y Hac €cTh NOJTHOQYHKIMOHAIBHEBIH POOOT, KO-
TOPBIH JOJDKEH OBITh 3aMeHEH npedabomM ciioMaHHOro poboTa moce nomnana-
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HUS B HETo pakeThl. [IporpaMMHO Bbl MOXKETE «B30pBaTh» poO0Ta OIHON BCETO
CTPOYKOH KOZa, KOTOpasi 3aMEHSET UTPOBOH 0OBEKT Ha npedaod.

IIocTpoenne KHPNNHYHOH CTEHBI

B cnenyromux riaBax Mbl IOTOBOPHM O CKpHNITHHre Oonee noapo6Ho. [Toka Bam
HY>KHO 3Harh, 4T0 cueHapuH s Unity MOXHO ObUIO CO37aBaTh Ha IBYX sS3bIKax
— C# u UnityScript, koTopblii sBisieTCs cOOCTBEHHBIM auanexkToM JavaScript. Oxn-
Hako B 2017 rogy Unity orkazanace ot UnityScript B mons3y C#. [lo3tomy Bam
HHUYEro JPYroro He ocTaercs, kak ucnoiab3oBats C#. [IpH HCMONb30BaHHH BEPCHH
2017 Bo3MOXHO Bce elle co3aaBark ckpunthl Ha UnityScript.

Wrak, paccMOTpHUM cClLieHapHH NMOCTPOEHHs CTeHB! (IIyCTh HE KHTAHCKOi, a He-
OonbIIONH CTEHbI, KOTOpas OymeT cocTosTh U3 BeTpoeHHoro oowvekra Cube),
JMCTHHT 4.1.

JNluctunr 4.1. CuenHapun NewBehaviourScript.cs

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

public class NewBehaviourScript : MonoBehaviour
{
// Start is called before the first frame update
void Start ()
{
for wWint y*=e0; v € 5; W+t {
for (int x = 0; x < 5; x++) |
GameObject cube = GameObject.
CreatePrimitive (PrimitiveType.Cube) ;
cube.AddComponent<Rigidbody> () ;
cube.transform.position = new Vector3(x, vy,
0);

// Update is called once per frame
void Update ()
{
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[a, 3T0T KoZ BhI Y2ke BUENH, HO ceddac Mbl ero 0(pOpMHUIIH 10 BCEM NpaBUIaM — B
BUJIE KJlacca ¢ MeToaoM Start().

Co3natb CKpUIT MOXHO Tak:

1. IllenkHuTe nmpaBOM KHOMKOM MBIIIKM Ha pasnene Assets B o6o3peBarene
IpOEKTa

2. Bribepute komanny Create, C# Script
3. OcraBbTe UMS 110 YMOJTYaHHIO, OHO Ceifyac He BaXKkHO

4. JIBaxcapl LIENKHUTE MO CKpUNTY. OTKpOETCS penakTop, UCNONb3yeMblH B Ba-
el cucteMe A pelaKTUpOBaHUS .CS-(PaiioB

S. 3aMeHHUTE COIEpPKUMOE N0 YMOTYaHHUIO Ha CONEPKUMOE NUCTUHTa 4.1

Cogert. XoTa ¢ Unity n nocraesnsercs Visual Studio, s pekomeHayto
yctaHoeuTb pepaktop Visual Studio Code. 310 nerkuit peaakTop
koga ot Microsoft 1 obnapaet BceMn BO3MOXHOCTAMU peaakropa
ot IDE Visual Studio, Ho npu atom cama IDE He 3arpyxaetcs. 310
ONTMManbHbIA BapuaHT, YTobbl HE MCNONBL30BaTb NULWHWE Pecypchl
CUCTEMBI.

Hcnonb3oBath CKPHIIT MOXHO Tak:

e Co3paiiTe mycToi UrpoBoii 0OBEKT C MOMOLLBI0 KoMaHabl MeHI0 GameObject,
Create Empty

e [leperauuTe Hall CKPUNT HA TOJbKO YTO CO3JaHHbIH OOBEKT B OKHO MHCIIEK-
TOpa

Bun nanenu Inspector y Bac nomikeH 6bITh TakuM, Kak Ha puc. 4.8. Tawke obpa-
THTE BHUMaHUE Ha CLEHY: 3TO CLieHa Mo yMonyaHuio u3 nakera Low Poly Cars,
noctynHoro no agpecy https://free3d.com/ru/3d-model/cartoon-vehicles-low-
poly-cars-free-874937.html.

Bbl MoxeTe UCTIONb30BaTh MYCTYHO CLIEHY, MOXETE OTKPBITh JHOOYH U3 CO3aaH-
HBIX paHee BaMH WJIM Xe€ TaKylo Kak y MEeHs — CLIeHy ¢ MallMHKaMu. Eciu Gyznere
HCIOJIb30BaTh CLIEHY C MallMHKaMHM, OJIf1 00beKTa car2 yCTaHOBHTE KOOpAHHATY
X B-2.

3amycrure urpy (puc. 4.9). Bol yBuaure, kak nepBbli psaa KyOGHMKOB BBICTPOEH, a
BTOpOi1 pa3buBaeTcs 0 nepBbli U KyOUKU pacceinatorcs. Bee ato Gnaronaps ¢u-
3uke Unity u komnoHeHty RigidBody, koTopbiii Mbl 106aBUIH K HallleMy UIPOBO-
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My obbekty. [lonpoOHO Takoe moBeneHHe 0OBLEKTOB MbI OyneM paccMaTpHBATh B
ClenyroIeH YacTH KHUTH, koraa OyneM roBOpHUTh O (pu3MKe.

Puc. 4.8, Ckpunm npuceoen nycmomy GameObject

(BB na01er & - Dema Seene - P Mae & Liram Saroaiana - Uady T8MRYIY el 40X 1> 1
Fie ot Agrau Gamodiiect COmoonem Wik bui

Puc. 4.9. Hzpa 3anywiena

Ha oTaenbHbIi KUPIIHY MPUXOAUTCS MO 3 CTPOKH, OTBEYAIOLIKE 32 QYHKLIMOHANb-
HoCTh: cTpokH CreatePrimitive(), AddComponent() u cTpoka, 3amaromasi no3u-
uuio ky6a. [1oka uTo He Tak U Mm10X0, HO BCce KUpnu4u y Hac 6e3 TexcTyp. Kaxmoe

®
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JOMNOIHUTENBHOE ACHCTBUE, KOTOPOE Mbl XOTHM CIENaTh C KUPIUYOM, BPOJE U3-
MEHEHHS TEKCTYphl, TpeHHUs MM Macchl Rigidbody, TpebyeT monoaHUTENbHYO
CTPOKY.

Ecnu BbI co3nanute npedad u BBINOIHUTE BCE YCTAHOBKH BPYUYHYIO, TO BaM IO-
HaJ00UTCS. UCIIOJIb30BATh JIMIIE 110 OTHOH CTPOKE HA CO3JaHHE U YCTAHOBKY KaX-
JI0TO KMprnHya. 3To 0cBOOOXKAAET Bac OT NOAAEPKAHHU U U3MEHEHHUs TOHH KoJa,
KOI7la BBl XOTUTE BHECTH M3MeHeHHs. [Ipu ucnonb3oBanuu npedada Bbl NIpocTo
BHOCHTE U3MEHEHHUs B Hero  xmete Play. Her Hukakoii HEOOXOIHMOCTH H3Me-
HATb KOZ.

[Tpu ucnoars3oBanuu npedada kyda BaM MOHATOOUTCSA BOT TAKOH KOJ:

for (int y = 0; y < 5; y++) {
for (int x = 07 = < By == §
Instantiate (brick, new Vector3(x, vy, 0),
Quaternion.identity);

}

Kak BuauTe, Mbl IpOCTO CO31a€TE KUPNHUY U YKa3bIBa€Te €r0 KOOPAHUHATHL. BaM He
HYXXHO HH cO31aBaTh Ky0, HM 100aBisaTh B Hero Rigidbody, Hu 3anaBaTh TEKCTYpbI
(a 3TO B peasbHOM NpPHJIOKEHUH NPUAETCS cenath). Bee 310 3agaHo B npedabe,
BaM HY>KHO TOJIbKO HCIOJIb30BaTh €rO.

OcTaercs eno 3a MajbIM — HYXHO co3aaTh npedab. [y 3Toro BHINOIHUTE Clie-
JyIOUIUE NeHCTBUS:

1. BeiGepute komanay meHro GameObject, 3D Object, Cube
Bribepute koManny Component, Physics, Rigidbody
Bri6epute komanny Assets, Create, Prefab Variant

B okHe 0003peBatens npoekTa yCTaHOBUTE UMsl HOBOTO npedada — «Brik»

)RS LS

[leperamuTe co3naHHblii Ky0 B Hepapxuro moBepx npedada «Brik» B okxHe
o0o3peBarens MpoeKTa

6. Korxa npegab co3naH, MOXHO yIalUTh Ky0 W3 HEpapXud — BBIIEIUTE €ro U
Haxxmute Del
Mpb1 co3nanu Haw npedab Kupnuya, Tak YTO Tenepb Haa0 NMPUCOEAUHUTDH Mepe-

MeHHyo brick k Hawemy ckpunty. Korna Bel BeiOupaere myctoii GameObject,
4YTO COOEPXKUT CKPHIIT, nepeMeHHas brick Oyner BuaHa B HHCIIEKTODE.
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Teneps neperamute npedad «Brick» u3 okHa Project Ha nepemenHyio brick B
uHcnekrope. Haxmute Play 1 BBl yBHIHUTE CTEHY, MTOCTPOECHHYIO U3 npedados.

ITyck pakersl

Ipedabe! naeaabHO NOAXOAAT M1 MOACOHOTO cueHapusa. OpyaHe Co3IaeT IK3EM-
sAp npegabda pakeTsl, KOTa MoJb30BaTENb XKMET KHOIKY Mycka paketsl. [Ipe-
¢$ab oynet conepxxath Mew, Riggidbody, konnainep u 1o4epHHii HTPOBOIi OOBEKT,
HCIIONB3YIOIHCA I8 OTOOPaXKEHHUS Cllelia OT PAKETHI.

Korna pakera Bpe3aercs, co3naercs 3x3eMiuisap npedabda B3viBa. OH CONEPXUT
CHCTEMY YaCTHL, HCTOYHHK CBETA, KOTOPHIH YracaeT Co BpEMEHEM H CKPHIIT YPO-
Ha, KOTOPBIH pErHCTPUPYET YPOH OKPYXKAIOLIMM OOBEKTaM.

Ja, Bbl MOXeTe coOpaTh pakeThl U3 KOJa, BpY4YHYI0 100aBisAs HyXKHbIE KOMIIOHEH-
THI M yCTaHaBiIHMBas cBoicTBa. Ho ropasmo npoie co3nath 3k3eMiuisap npedada.
[Mocne 3Toro BBl CMOXETE CO37aBaTh PAKETY OMHOM CTPOYKOH KO/a, HE3aBHCHMO
OT TOTO, HACKOJIBKO CIIOXKHBIH npedabd paketsl. [Tocne co3nanus 3x3eMIuIspa npe-
¢daba BBl MOXETE W3MEHHUTH JIIOOBIE €r0 CBOHCTBA, HalpUMEP, YCTAHOBHUTH CKO-
pocth Rigidbody pakeThl, ©3MEHHUTH HamnpaBlieHHE €€ MoJieTa H T.J.

Cetfiuac MbI He OyzieM co3naBaTh npedab pakeTsl, TOCKOIbKY 3TO BHIXOIHT 32 paM-
KM 3TOH I71aBbI (MBI €1le MaJIo 3HaKOMEI ¢ rpadukoii U ¢pu3nkoit Unity — 3TH TEMBI
paccMaTpHBalOTCS B CIEAYIOLIEH YacTH), HO MBI MOKaXeM KOJ, MO3BOJAIOLIMH
3anycTHTh pakety pyHkuueit Fire():

// HyxHO, uTOBH rocket 6ruia rigidbody.

// 3TVM MH HEe [O3BOJMM HasHauuThe npepad 6Ge3 rigidbody
public Rigidbody rocket;

public float speed = 10f;

void Fire () {
Rigidbody rocketClone = (Rigidbody) Instantiate (rocket,
transform.position, transform.rotation);
rocketClone.velocity = transform.forward * speed;

// BH Takke MOXeTe MOJIyYUMTh HOCTYN K IOPYTMM KOMIIOHEHTaM pPaKeTH
rocketClone.GetComponent<MyRocketScript> () .DoSomething () ;

// BeisBaeM Mmeron Fire npu Haxatuu .ctrl uiaM MBIIKY

void Update () {
if (Input.GetButtonDown ("Firel")) {
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Fire();

3ameHna nepconaxa aApyrum npecgadom

[Ipu co3panuu wytepa obs3arenbHo OyAyT Ba THUIA NMEPCOHaXEH — MEPCOHaX
UTpoKa M BpakeCKuil mepcoHaxx. Korna urpok momagaet BO BpaXECKOIO Mepco-
Haka, HY>)KHO 3TO Kak-To 0ToOpa3uTh. Hanpumep, MOXHO 0TOOpa3uTh 30MOH HITH
JeTaTeNbHBIH anmnapart ¢ noBpexaeHusMU. [loaToMy Bam moHanobsarcs nBa mpe-
¢daba 1y KaXXAOro THUIA BPaXKECKOTo MepCcoOHaXka — OJMH OyIeT HCIONb30BaThCs
JUIS. HOPMaJIBHOTO COCTOSIHHS, BTOPOH — JUIsl COCTOSIHHS TTOBPEXIECHHUS/CMEPTH.

be3 ucnonb3oBanus npedaboB, BaM, CKOpee BCero, MpuaeTcs mo3aboTurbes 06
yIaJIEHHH HECKOJNILKUX CKPHITOB, 100aBI€HHH HEKOTOPOH JOMOJHUTENLHOH JIO-
THKH, YTOOBI yOeTUThCs, YTO HUKTO HE OyIeT aTakoBaTh Y»Ke MEPTBOTO Bpara, v O
JIPYTUX 3a/1a4ax OYHCTKH.

[Tpu ucnons3zoBanuu npedaboB BaM HYKHO yIAIUTh BCETO MEPCOHa)Xa U 3aMe-
HUTB ero ApyruM npecdaboM, Hanpumep, npedabom 0010MKOB KOCMHYECKOTO KO-
pabs. D10 gact Bam GoJblie BO3MOKHOCTEH. Bo-nepBhIX, BBl CMOXKETE UCIOJb-
30BaTh APYroi MaTepHa 1/ MOBPEXAEHHOT0/MEPTBOro NepcoHaxa. Bo-BTophIX,
BBl MOJKETE NMPUCOEIMHUTD COBEPIIEHHO APYTHE CKPHUIITHI.

JIrobol W3 3THX BapUaHTOB MOXET OBITh JOCTHTHYT pPa30BBIM BBI30BOM
Instantiate(). BaM HyxHO mpoCTO NpHBsA3aTh K HEMY NpaBUIbHBIHM npedad. Bax-
HO TMOMHHUTB, 4TO O0JIOMKH, KOTOpEIe BBl Instantiate() (co3maere UX 3K3eMILIAD),
MOTyT OBITH CA€NaHBl U3 COBEPLIEHHO OTJIMYHBIX OT OpHrMHana obbekroB. Ha-
MpHUMED, €CIIH Y Bac €CTh CaMOJIET, BBl MOXKETE CMOAENUpoBaTh 2 Bepcud. OnHa
U3 KOTOPBIX — camoJieT, coctosumid u3 ogHoro GameObject ¢ Mesh Renderer u
ckpuntaMd pu3nku camonera. Eciu 3ta Moaens Oyaer emuHBIM 0OBEKTOM, TO
urpa Oyner pabotars ObICTpee, MOCKONIBKY Bbl CMOXKETE ClI€NaTh MOJIENb C MEHb-
LIIUM KOJINYECTBOM TPEYTOJIBHUKOB, @ BBUIY TOTO, YTO B pe3ynbrare OyneT MeHb-
e 00BbEKTOB, TO M peHep OyaeT IpoXoauTh OBICTpEE.

Bot kak MoxHO co3math npedad MOBpexIeHHOro mepcoHaxa (He 00s3aTenbHO
3TO MOXeET OBITh CAMOJIET, 3TO MOXKET OBITh MOBpPEXAEHHBIA POOOT UK 30MOH):

1. Cmopenupyiite 00bEKT Bpa)KeCKOr0 MEPCOHAXKa B JIIOOOM MPHIIOKEHHHA MOJIe-
nupoBanus (3D Max u np.);

2. Co3znaiite mycTylo CLEHY;

3. Ileperamurte MOaENb HA CO3AAHHYIO-CLIEHY;




Qunity . Fnasa 4. Co3paHue reiimnnes

4. MobaBsre komnoHeHT Rigidbody BceM yactsamM, BbIIENHB BCe YacTH U BbIOpaB
koMmaHny meHo Component, Physics, Rigidbody;

5. Hob6assre komnaiaepst Box Collider Bcem yacTsaM, BbIIEIUB HX U BbIOpaB Ko-
maHay meHiro Component, Physics, Box Collider;

6. [na nomonHutensHoro crnemddexra, 106aBbTe CHCTEMBI MOX0XKHX Ha IbIM
4acTHL B BUJIE TOYEPHHX OOBEKTOB [UIsl KAXKIOH YacTH;

7. Tenepb y Bac €CTb OOBEKT C MHOXECTBOM pa3fenbHbIX Aetaned. Ouu 6ynyt
NajaTh Ha 3eMJIIO 110 3aKOHaM (M3HKH ¥ GYIyT CO3IaBaTh CJIE] M3 YACTHII, B
CHJTy TOTO, YTO K HUM IPUCOEIHUHEHBI CUCTEMbI YACTHII (€CJIM 3TO HY>KHO B Ba-
niei urpe, HaNnpUMep, AJs MafarUIero KOCMHYECKOro kopabns M caMmonera
— 3TO HY>XHO, JIs pachaaamwllerocs Ha yactu pobora — Het). Haxxmute Play
IU1sl IpeBapUTEILHOIO MPOCMOTpa TOro, Kak Bala MoJiesib OyneT cebst BecTH,
Y MIPOBEINTE Bce HEOOXOAUMBIE NTONPABKH;

8. Bribepure Assets, Create, Prefab Variant;

9. Ilepersnute Ha npedab kopHeBoit GameObject, conepkaliuit Bce yacTH Ba-
niero obbekra.

Crenyromui npuMep NOKaxkeT, KaK 3TH IIard MOAEIHUPYIOTCS B KOJE:

public GameObject wreck; // aBapuMHE OOBEKT

// Ina npyMepa Me pas3buBaeM Hall OOBEKT 4Yepes 3 CeKyHOH
IEnumerator Start() {

yield return new WaitForSeconds (3);

KillSelf();

// MeToI BHI3LIBAETCHA NPV MONagaHuy B OOBEKT
void KillSelf () {

// Co3maeM MI'POBOM OOBEKT B TOM Xe I1OJIOXEHMM,

// B KOTOPOM MBI HAXOOMMCSH =
GameObject wreckClone = (GameObject) Instantiate (wreck,
transform.position, transform.rotation);

// VIHOTZa HYXHO INEPEeHEeCTM HEKOTOPHE IlapaMeTpE

// W3 OBBIYHOTO OOBEKTa

// B aBapuMHLI

wreckClone.GetComponent<MyScript> () .someVariable =
GetComponent<MyScript> () .someVariable;

// YbuBaeMm cebs
Destroy (gameObject) ;
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4.3. Beoxa

Unity momnep>k1BaeT caMble pa3Hble YCTpOHCTBa BBOJA:
e KnaBuarypsl

e Mbpiuu

e JI>KOHCTHKH

e [eiiMnanml

e CeHCOpHbIE IKpaHbl MOOUJIBHBIX YCTPOHCTB

e VYcrpoiicTBa A BUPTYalbHOH peanbHOCTH

Kpome Toro, Unity MOXXET BOCIMOJIb30BaThCsI MUKPO(QOHOM KOMIIbIOTEpPA U BeO-
KaMepoH 1Jis BBO/Ia ayauo U BUAEO AaHHBIX. HO 06 3TOM MBI MOroBOpUM BO BTO-

pOi YaCTH 3TOH KHHUTH.

4.3.1. TpaguuHOHHBIH BBOJ

Unity noanep uBaeT BBOJ C KJ1aBHATyphl, [HKOHCTHKA U reiiMnana. BupryanbHele
OCH M KHOMNKH MOryT ObITh co3aaHsl B Input Manager, a KOHEUHbIE [10J1b30Ba-
TEJIM CMOTYT HacTpauBaTh BBOI C KJIAaBHUATypbl Ha 3KpaHE KOHGUIypallHOHHOIO
JIMaJIoroBOro OKHa.

BHpTyaHbeIe OCH OOCTYIHBI U3 CKPHIITOB IO HX HMCHAM. led CO3JJaHHH KaX-
A0ro0 IMPOEKTAa MO0 YMOJYaHHUIO CO3Aa0TCA CIACAYOIIHE OCH BBOJA 110 YMOJIYAaHHIO!

e Horizontal u Vertical npuBs3aHbl K W, a, s, d U KJIaBUIlIaM HamnpaBJIeHUs

e Firel, Fire2, Fire3 npuss3ans! k knaBuuam Control, Option (Alt) 1 Command
(macOS) cooTBETCTBEHHO

e Mouse X 1 Mouse Y npuBsizaHbl K IEPEMEILIEHUSIM MBILLIH

e Window Shake X 1 Window Shake Y npuBsi3aHbl k nepeMelieHHI0 OKHa

Kak npaBuio, B 601bIIMHCTBE C1y4aeB 3TO JOCTaTOUHO, HO BBl MOXeTe 100aBUTh
HOBBIE BUPTYyaJibHbIE OCH, UCIIONB3Ys koMaHay MeHo Edit, Project Settings, In-
put Manager. Bel yBuaure Input Manager, B KOTOpOM BBl CMOXETE U3MEHHUTH
HacTpoHKH kax1oi ocu (puc. 4.10).

&
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Puc. 4.10. Input Manager

Bl npHBs3bIBaeTe KaX1y0 OCh K IByM KHOINKaM Ha JXKOHCTHKE, MBIIIM HJIH KJIa-
Buarype. Tabnuia 4.2 conep HUT oM caHHe CBOMCTB KaXKI0H OCH.

Taonuya 4.2. Ceoiicmea eupmyansvnoii ocu

CaoiicTBO DOyHKIHUA
Name Hms, ucnonb3yeMoe /15 IOCTYIa K 3TOH OCH U3 CKpPHIITA
Descriptive HMs nonoxuTenbHOro 3HaueHus, 0ToOpaXkaeMoe Ha BKJIaJl-
Name ke Input nuanorosoro okHa Configuration B aBTOHOMHBIX
cOopkax
.. HMs orpHuaTenbHOro 3HayeHus, orodpaxaeMoe Ha BKIall-
Descriptive p ’ p A

Negative Name

ke Input nuanoroBoro oxHa Configuration B aBTOHOMHBIX
cbopkax

Negative
Button

KHOHKa, HCTIOJIb3yeMas 1Jis CMEILCHUS 3HAYEHHS OCH B OT-
PHUATEJIbHOM HallpaBJICHHUH

Positive Button

KHOHKa, HCNIOJIb3yEMad IJjid CMELEHHS 3HA4YC€HHS OCH B I10-
JIOXXMTEJIbHOM HalpaBjICHHH

Alt  Negative
Button

AJ]LTepHaTHBHaﬂ KHOIIKa, HCIIOJIb3yEMasd I CMELICHUA
3HAQYCHHUA OCH B OTPHLIATCIIBHOM HallpaBJICHHH
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Alt Positive | AnbTepHaTHBHass KHOMNKa, HMCMONb3yeMas AN CMELUEHHS
Button 3HA4YEHHS OCH B NOJOXXHTEIbHOM HanpaBleHHH

CKOpOCTb B €IMHHLAX B CEKYH]Y, C KOTOPO# 0Ch BO3BpalLa-

Gravit o
y eTCs B HEHTpaIbHOE MOJIOXKEHHUS, KOT1a KHOTIKH He HaXaTbl

Pa3mep ananoroBoi MmepTBOM 30HbI. Bece 3HaueHus aHanoro-
Dead BBIX YCTPOMCTB, NMONAaJaloLI1e B 3TOT JUaNa3oH, CUUTAKTCS
HEWUTpalbHBIMU

CKOpOCTb B eIMHHLAX B CEKYHIY, C KOTOPOH OCb ABHKETCS

Sensitivi X
ty K 3alaHHOMY 3Ha4yeHH10. Toabko st UM(PPOBBIX YCTPOHCTB

Ecau BKJIIOUEHO, 3HAYEHHE OCH 6y,£leT c6pacmsa1'bca B HOJIb

Sna
P MPU HAOXXaTUU KHOTKM B MPOTUBOMOJI0XHOM HanpaBieHUU

Ecnu BrimoueHo, Negative Buttons OynyT BbiaaBaTh MoJsio-

Invert
XKUTENbHbIE 3HAYEHHUS, U Ha000pOT

Tun BBOAa, KOoTOpbIH Oyner ynpaBnsTh ocblo. Hampumep,
Key or Mouse Button, o3Hauaet, 4to 3TOH OCblO OymeT
yNpaBasATb WIM KIaBHIlIA KIaBUATypbl MM KHOMKA MBILIH.
3HayeHne Mouse Movement o3HauaeT, YTO OCbKO OyaeT
yNpaBisATh NEpEeMELLEHHE MbILLH, a 3HaueHune Joystick Axis
— ynpaBneHue OyAeT OCyLIeCTBAATbCS Yepe3 AKOHCTUK

Type

Ocb MOAKIIOYEHHOTO YCTpOWCTBa, KoTOopas OyAeTr ympaB-

Axis %
JISITh 3TOM OCBIO

[MoaknroyeHHbIH MKONCTUK, KOTOpbIi OyAeT ynpaBiasiTh

Joy Num 2
3TOH OCbIO

Mpumeuanue. Kak co BceM atum pasobpatbca? Ja AoBONbLHO Npo-
cto. MocmoTpuTe Ha ropnsoHTanbHy ocb. OBLIYHO NepemMetLeHem
urpoka ynpasnsawT knasuwu WASD. Mpu atom knasnwm W u S -
3TO BBEPX M BHU3 (BepTuKanbHasa ocb), a knaeuwm A n D — BneBo
n BnpaBo. HeiTpanbHoe nonoxeHue ocu cooteetcteyeT 0. CooT-
BETCTBEHHO, KOorga nonb3oBaTtenb NOWAEeT BNeBO, TO 3HaYeHue OCu
6ynet ymeHbwaTtbcsa. CMOTpUMM, Kakas knaBuwa HasHayeHa Ans
Negative Button 1 Alt Negative Button. MNpasunbHo, ato ByayT
knasuwwu left (ctpenka Bneso) u a (knasuwa A). Koraa urpok nonget
BNpaBo, TO 3Ha4YeHune ocu byaert ysenmumBaTtbCs, CneqoBaTensHo, 3a
370 oTBevaloT knasuwm Positive Button 1 Alt Positive Button. ns
ropu3oHTanbHon ocu 310 6yayT knasuww right n d. Bce gocratouro
npocrTo.
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TCK}’HICC COCTOsIHHUE MOXHO 3alpOCHUTh M3 CKpHIITA TaK:

value = Input.GetAxis ("Horizontal");

370 B c1yyae BBOAA C JKOHCTHKA U KaBHaTypbl. OnHAaKO H3MeHeHHs oceit Mouse
1 Window Shake noka3sbiBalOT, HACKOJIbKO MBI HIN OKHO CABHHY/IHCH 11O CpaB-
HEHHMIO C MOCIEAHUM KaZpOM. DTO 3HAUMT, YTO OHM MOTYT ObITh Oonblue, yeM 1
WM MEHbILE, 4eM —1, KOra 1oab30BaTenb ObICTPO JBHIaET MbILUb.

MoJKHO c031aBaTh HECKOJIBKO OCEH ¢ OOHMM MMeHeM. IIpu moaydyeHuH BBOZIa,
OyzmeT BO3BpaILATLCA OCh C HAUOOJBIINM a0COMIOTHBIM 3HaYE€HHEM. JTO MO3BO-
J€T Ha3Ha4YMTh OOJbLLIE OOHOrO YCTPOHCTBA BBOAA HA OOHO MMs oCH. Hanpuwmep,
co3naiTe OfHy OCh IU1s BBOJA C KJABHATyphl M OAHY OChb I BBOAA C IXKOHCTHKa
C OIMHaKOBBIM MMeHeM. Eciu monb3oBaTens UCMOAb3yeT MKONCTHK, BBOX OyneT
MITH C [DKONCTHKA, MHaye BBOX OyaeT MATH C KIaBHaTypsl. TakuM 0O6pa3oM, BaM
HE HYXXHO Y4YMTBIBaTh, OTKyAa MPHUXOAWT BBOA NPH HANMCAaHMHM CKPHUNTOB, YTO
O4eHb yno6HoO.

Tabnuua 4.3 comepxuT Ha3BaHus knaBuil (keys), KOTOpbIE Bbl MOXETE HCIOMb-
3oBath B Unity.

Tabnuua 4.3. Hazeanua xnaguiu

Tun k1aBuIIH 3HayeHHe
OO0bluyHbIE KIABHILIH a,bc,duTtn
IIn¢poBbie kJIaBHILH 1,2,3uTn.
KnaBuuu crpenok up, down, left, right

Knasumu ungposoii knasuarypsl | [1], [2], [3], [t], [equals]

«right shifty, «left shifty, «right ctrly,
«left ctrly, «right alt», «left alt», «right
cmdy, «left cmd»

CrneunnajibHble KOMOMHAIIMM KJa-
BHII (0e3 KaBbIYEK)

KnaBuiu MbIIH mouse(0, mousel, mouse2
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KHonku mxoiicTuka (0e3 KkaBbI-
YeK)

«joystick button 0», «joystick button
I», «joystick button 2, ...

KHonku mkoiicTuka (0T 32JAHHOIO
JKOMCTHKA):

joystick 1 button O», «joystick 1 button
1», «joystick 2 button O», ...

backspace, tab, escape, return, space,
delete, enter, insert, home, end, «page
up», «page down»

CrneunHajabHble KJIABHIIH

DYHKIHOHAJIbHbIE KJIABHIIH fl, £2, £3, ...

Hazpanus, ucnonb3yeMble A7 ONpEeAeIeH st KHOTOK, OIHH U Te )K€ ITPH Hamnuca-
HHH CKpHNTOB U B OKHe Inspector. [1ony4uTs 3HaueHHE KIABHIIK MOXHO TaK:

value = Input.GetKey ("a");

Ocsb MoxeT umeTh 3HaueHHe oT —1 a0 1. Ha HeittpanbHoe nmonoxenue ykassiBaet 0

4.3.2. BBoa ¢ MOOMIBLHOIO yCTpPOHCTBA

Kuacc Input! moaaepsxuBaeT Takxke U CEHCOpHbIE 9KpaHbl. OH MPeOCTaBIsAET 10~
CTYN K Ta4CKPHHY, aKCEJIEPOMETPY H reorpaduyecKuM/IOKaLIHOHHBIM JaHHBIM.

Hekortopsie yctpoiictBa Bpoae iPhone, iPad u ycTpoiicTBa HEKOTOPBIX IPyTHX
NPOHU3BOAUTENEH CIIOCOOHBI OTCIIEXKHUBATh CPa3y HECKOJIBKO HAXKAaTHH Ha 3KpaH
OIHOBPEMEHHO. BBI MOXETE MOJYYHTh CTaTYC KaXKA0r0 HAXKaTHA Ha NPOTSHKEHUH
nocJeHero Kajapa yepe3 maccuB Input.touches.

Kaxxpoe HaxkaTwe mnaiblieM MpeACTaBIeHO B CTPyKType HaHHbix Input.Touch
(Tabm. 4.4).

Tabnuya 4.4. Cocmae cmpyxmypet Input. Touch

CBoiicTBO Onucanue

fingerld VHHUKaJIbHBIA HHIOEKC AJIs HaXaTHs

1 Toppo6Hoe emmcanme KIacca Ha PYCCKOM fi3blKe JOCTYIHO 10 ccbike https://docs.unity3d.com/
ru/current/ScriptReference/Input.html
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position [To3nuus HaxkaTus Ha 9KpaH

deltaPosition | [13MeHeHHe MO3MLIMK HA SKPAHE C MOCIEIHETO Kaapa

KonnuecTBo BpeMeHH, KOTOpOE MpOuLIo € TeX NOp KaK H3Me-
HHJIOCH MOCNEIHEE COCTOSIHHE

deltaTime

Cuerunk Haxxathil. [TozBonser pa3paboTunKy y3HaTh, CKOJIBKO
pa3 Mnoyp30BaTeNlb HaXKall Ha 3KpaH 0e3 nepeMeLLEeHHs NajibLeB
B CTOpOHBI. Ha ycTpoiicTBax, KOTOpblE HE BEAYT MOJCYET Ha-
KaTHii, 3T0 3HaueHHe Bcerna Oyner paBHo 1

tapCount

OnuMchIBaeT Tak Ha3blBaeMbie «(a3bl» WIM COCTOSHHS Haxa-
THs. OHH MOMOTaIOT BaM OMpEAENIUTh Oojiee TOYHO, YTO MpPo-
UCXOIIUT Ha KpaHe:

Began — naner TonbKO NPUKOCHYJICS K 3KPaHe.
Moved — nanen nepemeniaercs rno 3KpaHy

Stationary — nanei MpUKOCHYJICS K 3KpaHy, HO C MOCJIEIHEro
Kajipa He JBHracs

phase

Ended — maneny OTOPBAJICA OT 3KpaHa, NMOCJIECAHAA (j)a3a HaXXaTus

Canceled — cucTeMa OTKa3bIBae€TCHd OTCIICKHBATh HaXKaTHs,
HanpHUMep, MoJIb30BaTellb MPHUJIOXKHII 3KpaH K CBOEMY JIHILY
WK caenan Oonee NATH HaXaTuii oqHOBpeMeHHO. DHHanbHas
| cranus Haxarus. [locre oTcnexnBaTh HAXKaTHs HET CMBICIIA

PaccMoTpum npumep kona, KOTOpLIid BEIMYCKAET Jyd B MECTaX NMPHUKOCHOBEHHS
NO0JB30BaTENs K 3KpaHy (JIUCT. 4.2).

Nucturr 4.2. CKpMnT BbiNyCKaeT fiyd B MeCcTax NMPUKOCHOBEHUSA K
3KpaHy

var particle : GameObject;

function Update () {
for (var touch : Touch in Input.touches) {
if (touch.phase == TouchPhase.Began) ({
// BHIlyCkaem Jyd IO KOOPAMHATAM HauaJja
[IPMKOCHOBEHMS
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var ray = Camera.main.ScreenPointToRay (touch.
position);
if (Physics.Raycast (ray))
// Cospmaem uyacTuUly
Instantiate (particle, transform.position,
transform.rotation);
}

4.3.3. AkceJjiepomerp

[Tpu pa3zpaboTke Urp Aasi MOOHJIBHBIX YCTPOMCTB HY>KHO UCMOIb30BaTh HIOAHCHI
U TEXHUYECKUE BO3MOXXHOCTH, XapaKTEPHBIC IJIs1 TAKHX ralKE€TOB. Hanpnmep,
60JBLIMHCTBO MOOUJIBHBIX YCTPOMCTB OCHALLEHO aKCEJIEPOMETPOM.

[Tpu ABHWXEHHH MOOMIIBHBIX YCTPOHCTB, BCTPOEHHBIH aKCeJepoMeTp nepenaeTt
JMHEHHOe YCKOpEHHE, KOTOPOe U3MEHSETCs BIOJIb TPEX OCHOBHBIX OCEH B Tpex-
MEPHOM MPOCTPaHCTBE. YCKOPEHHE BAOJIb KaKI0H OCH coobLuaeTcst Henocpe-
CTBEHHO anmnapaTHbIM obecrnedyeHneM kak 3HaueHue G-Force.

3Hauenue 1,0 npencrasnser co00H Harpysky oxkoso +1g Bonb 3agaHHOH OcH, a
BennuuHa —1,0 npeacrasnser —1g. Ecnu Bbl AepkuTe yCTPOHCTBO B BEPTHKANb-
HOM TOJIOKEHUH (C KHOMKOH «I0MOI» BHU3Y) mepea coboi, ock X (MOJ0XKH-
TenbHas) OyaeT Mo npaBoil cTopoHe, ochk Y (MoyokUTeNbHasA) OyaeT HanpaBieHa
BBEPX, a 0Cb Z (nonoxkurenpHast) OyaeT yka3blBaTh Ha Bac.

Bbl MOkeTe MOJNydUTh 3HAYEHHE aKCeJlepoMeTpa, MyTeM OCTyNa K CBOWCTBY
Input.acceleration.

[TpuBeIeHHBIN HUKE MPUMEP KOJa MO3BOJISET MEPEMEUIaTh OOBEKT, HCIOIb3Ys
akcesepoMeTp (JucT. 4.3.).

Nuctunr 4.3. MNepemeweHne o6LeKTa B 3aBUCUMOCTU OT
NONoXeHUA akcenepomeTpa

var speed = 10.0;
function Update () {
var dir : Vector3 = Vector3.:zero;

// nompaszsymeBaeTCs, YTO YyCTPOMCTBO yIepXMBAETCSH
rnapasjijlebHO 3eMje u
// xHoOmkKa JJOMOM HaxOOUTCA B NPaBOM pyKe

// peMannuHI' OCU YyCKOPEHMS yCTPOMCTBA B KOOPIOMHATH UTPHL:
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// 1) XY NJOCKOCTB YCTpPOMCTBa OTOOpaxaeTcCs B IJIOCKOCTb XZ
// 2) BpamaeMm Ha 90 rpalyCoOB BOKPYI Y-OCU

dir.x = -Input.acceleration.y;

Input.acceleration.x;

Q.
-
a}
N
1

// QUKCUpyeM BEKTOp YyCKOpEHMs Ha oHUTEe cdeptl
if (dir.sqgrMagnitude > 1)
dir.Normalize () ;

// 3BacraBnsem ero nBuratrbcsa 10 MeTpoB B cekyHOy BmecTo 10
METpOB B Kanp
dir *= Time.deltaTime;

// IBuraem oOGBEKT
transform.Translate (dir * speed);

C akcenepoMeTpoM cliyyaroT npobiemMsl. [[eno B TOM, 4TO MOKa3aHHs akcese-
poMeTpa MOryT ObITh NPEPHIBUCTBIMH H C LIyMOM. [IpUMEHHB HH3KOYaCTOTHYIO
(buUIbTpalLMIO HA CHTHAJ, Bbl CIJIAAUTE €ro U H30aBUTECh OT BbICOKOYACTOTHOIO
uryma.

HpHBC}I@HHbIﬁ HHUIKE CKPHUIIT AEMOHCTPHPYET, KAK MPHMEHHUTb HU3KOYaCTOTHYIO
(bl/IJ'Ipralll/I}O Ha [TOKa3aHHs aKCEJICpOMETpa:

var AccelerometerUpdateInterval : float = 1.
var LowPassKernelWidthInSeconds : float = 1

private var LowPassFilterFactor : float
AccelerometerUpdateInterval / LowPassKernelWidthInSeconds;

private var lowPassValue : Vector3 = Vector3.zero;

function Start () {
lowPassValue = Input.acceleration;

function LowPassFilterAccelerometer () : Vector3 {
lowPassValue = Vector3.Lerp(lowPassValue, Input.
acceleration, LowPassFilterFactor);
return lowPassValue;

Yem Gonbuie 3HayeHne LowPassKernelWidthInSeconds, Tem Mennennee ¢uinb-
TpyeTcs 3HaueHHe, KOTopoe OyaeT MpuOIHKAThCA K 3HAYEHHIO BXOIHOro obpasua
(1 HaoOOpOT).
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Taroke yurute, uro Unity 3amepsier pesynsrar npu yacrtore 60 'y  coxpansier
€ro B NepeMeHHyI0. [I[pyruMH ClOBaMH, CHCTeMa MOXET C/eNaTh JBa 3amepa 3a
OJIMH KaJIp W OJIMH 3aMep 3a CeNyIOIHi Kaap. Bel MoxeTe Mony4uTh AOCTYN KO
BCEM 3aMepaM, BHIIIOJTHEHHbBIM aKCEIEepPOMETPOM B TeKyIleM kaape. Cnenyomuit
KOJl WIUTIOCTPHPYET MPOCTOE CpelHee BCceX COOBITHH akcenepoMeTpa, KOTOphie
ObUIH cOOpaHBl B TEYEHHE MOCNIEAHEro Kajpa:

var period : float = 0.0;
var acc : Vector3 = Vector3.zero;
for (var evnt : iPhoneAccelerationEvent in iPhonelInput.
accelerationEvents) {
acc += evnt.acceleration * evnt.deltaTime;
period += evnt.deltaTime;
if (period > 0)
acc *= 1.0/period;
return acc;

4.4. Tpancpopmanumn o0bexToB. KommoHeHt
Transform

4.4.1. U3smeHenne Tpanchopmannu o0beKTa

Brl yxxe HeMHoro 3HakoMbl ¢ koMnoHeHToM Transform. Hacrano Bpems no3Hako-
MHUTBCS ¢ HUM noapobHee. KomnoneHnT Transform ucnone3yercs Ans XpaHeHHUS
NO3HIMH, BPAILEHHs, pa3MEPOB H COCTOSHHS HACJIEJOBaHHS HTPOBOr0 OOBEKTA,
MO3TOMY OH OYE€Hb BaXKEH.

Kommnonent Transform sipnsercs o6s3arenbHbIM — OH BCeraa A00aBIeH K Urpo-
BOMY 00bekTy. HEBO3MOXKHO €ro yaiuTh WM CO3AaTh UIPOBO# 00beKT Oe3 Hero.

Komnounent Transform ynpasnsiorcs B 3D npoctpaHcTe o ocsim X, Y, U Z, HITH
B 2D npoctpaunctse npocto no X 4 Y. B Unity 3Tu ocu npeacraBineHbl KpacHbIM,
3€JICHBIM H CHHHM LBETAMH COOTBETCTBEHHO.

[Tapamerps! Transform MO>XXHO H3MEHATH ClIENYIOIHUMH CIOCOOaMH:

e B oxHe Scene — Moxere H3MeHATH Transform, HCnonb3ys HHCTPYMEHTHI
Translate, Rotate u Scale (qBurars, Bpamars ¥ MacIiTabUpoOBaTh). ITH HH-
CTPYMEHTBHI PacIoJIOXKEHbI B BEPXHEM JIEBOM yriy peaakropa Unity

e B okne Inspector — [IYTEM BBOJa 3Ha4YeHHH B COOTBETCTBYIOLIHE TTOJIA
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e [IporpammHo — ucnonb3ys kon C#, kak Ob110 NI0Ka3aHO paHee

HHcTpyMeHTHl nepeMelleH s, BpalleHHss H MacluTaOHpOBaHHUSA MOXHO TpHMe-
HATH K J1I000My 00BekTy Ha cueHe. Korna Bbl menkaete Ha 00bekTe, NOSABISET-
Csl TH3MO MHCTpYMEHTa. Bua ru3Mo 3aBHCHT OT BBIOpaHHOTO HHCTpYMEHTA (pHC.
4.11).

Mepemeuerue BpauweHune MaciutabuposaHue

Puc. 4.11. Buo zuzmo ¢ 3agucumocmu om 6bl0paHHO20 UHCMPYMEHMA

Ecnu BBl HOXXMETE Ha OfIHY M3 TpeX Ocel TM3MO M NOTSHETE, €€ LIBET H3MEHHUTCH
Ha orcenmutid. I10 Mepe NBMXKEHHS MBIIIKH Bbl YBHIUTE, Kak 00beKT OyneT aBH-
raThCsl, BpallaTbCs HJIH U3MEHATh pa3Mep COOTBETCTBEHHO BhIOpaHHOi ocH. Kak
TOJIBKO BBI OTIIYCTHTE KHOIKY MBIILH, OCb OCTaHeTCs BblaeneHHoH. Ecnu Bol Oy-
JIeTe ABUTaTh MBILIb C 33KaThIM KOJIECHKOM, TO OyIeT HCIOIb30BaThCs OCIEAHAS
BbIOpaHHast 0Ch, HE3aBUCHMO OT NO3HLIUH HHIHKATOPa MBILLIH.

B pexxume nepemeLieHus €CThb AONOJHHTENbHAS ONLHS — epeMellleHHe 00bekTa
B OT/IEJIbHOH MIOCKOCTH — BBl MOXKETE NEpeMeILaTh OOBEKT B IByX OCAX Cpa3y, He
3aTparuBasi TpeTbl0. TPH MaJIeHbKHX KBaJpaTa BOKPYT LIEHTPa 'M3MO MepeMelLe-
HHS aKTHBHDPYIOT (PUKCALHIO IS K&KIOH M3 INIOCKOCTEH — L[BETa COOTBETCTBY-
I0T OCH, KoTopas OyzeT 3apukcHpoBaHa, €ClIM KJIMKHYTh Ha KBaJpaTe (HarnpHuMep,

KpacHBIH KBaapaT GHKCHPYET OCh X).

4.4.2. HaciexoBauue

OnHa 13 cambIx BaxkHbIX KoHuUenuui B Unity — HacsienoBanue. Eciu urposoit
0OBEKT SABIAETCA POAMTENBCKHM VISl APYroro obbekTa, noyepHuit GameObject
OyIeT ABHMraThCs, BpallAaTbCsd M MEHATh pa3Mep B TOH XK€ CTENEHH, YTO U POAH-
TenbCkHid 00beKT. HTOOBI OBLIIO Mpolle, MOXKETE MPENCTAaBUTh HACJIEIOBAHHE KaK
CBs3b MEX/y BAlIUMH pyKaMH/HOTaMH H BaliuM TesnoM. Korzna Baule Teno aBu-
HKETCs, 70 PYKH/HOTH JIBUT'AIOTCS BMECTE C HUM. JlouepHHe OOBEKTHI TalOKE MOTYT
HMETh CBOM JI0YEPHHE OOBEKTHI (HalpUMEp, J1afloHH MOTYT CYUHTATh JOUYEPHUMH
00beKTaMH BalllUX PYK, @ CTY[IHH — IOYEPHUMH 0OBEKTaMH HOT). YPOBEHb BIIO-
KEHHOCTH HE OrpaHHueH (MajbLbl — 3TO JAOYEPHHE OOBEKTHI BALIMX JIALOHEH).

a1

JI1060i1 00BEKT MOXXET UMETh HECKOJIBKO "NMeTel", HO TOJIbKO OAHOTO POAMTESS.
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OTH MHOTOYpPOBHEBBIE CBS3H POIUTEIHU-AETH GOPMUPYIOT HEPAPXHUIO TpaHchop-
Mauuid. OOBbEKT Ha CaMOM BEpPXY HepapxHuH (T.e. eAUHCTBEHHbIH OOBEKT, y KOTO-
pOro HET POAMTENs) U3BECTEH Kak root (KOpeHb).

Jns co3naHus poAUTENBCKOro 00BEKTa NMPOCTO NepeTallUTe OJUH UTPOBOH 00b-
€KT Ha Jpyroil B OKHE HepapXHH. DTO CO3AACT CBS3b POAMTEINbCKHH-I0UYEPHHI
MEXy IByMSl HTPOBBIMHU OOBEKTaMH.

[TocmoTtpute Ha puc. 4.12. YV Hauiero oObekTa car_2 eCcTb 5 104epHUX OOBEKTOB
— Ky30B U 4 koneca.

B Crvomee £ - Derc Scene - 2. ac S Linux Standaicos - Uny 2320100 Sesonal <2115 ]

b,

Puc. 4.12. IIpumep ceazu pooumenbcKuit-004epH UL MeNCOY Uzposbimu o0vexmamu

IToMHHTE, YTO 3HAYEHHUS Transform B HHCIIEKTOPE I noboro JAO4YEPHETO 00b-
€KTa NoKa3aHbl OTHOCUTEILHO 3HaYeHHH Transform POAHUTENBCKOIO oObekTa. ITH
3HA4YE€HHA U3BECTHBI KaK JIOKaJIbHbIE KOOPJAHHATHI. Bo3apamas|c1> K aHaJIOrMHu T€Jia
U PYK, NNOJIO)KEHHUE BALIETO TE€J1a MOXET U3MEHATHCA IO MEpPE XO,IIBGB], HO BalIH
PYKHU 6y,IIYT NMPHUCOEANHEHDBI B OIHOM U TOM K€ MECTE OTHOCHTEJIBHO TEJ1a.

Jlns mocTpoeHus cueHbl OOBIYHO AOCTATOYHO PaboTaTh C JIOKAJbHBIMH KOOPAH-
HaTaMH Ui 10YEPHUX 0OBEKTOB, HO BO BPEMsl HTPOBOI'O MpoLIEcca 3a4acTyro Mo-
JIE3HO HAMTH UX TOYHOE NOJIOKEHHE B MHPOBOM MPOCTPAHCTBE MJIM UX MHPOBbIE
koopauHatel. AP] nns komnonenta Transform nMeer oTaebHbIE HACTPOHKH 15
JIOKaNbHBIX U MUPOBBIX KOOPIHHAT.

™
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4.4.3. Macuira@

Macmra6 onpenenser pa3HHLy MEXIy pa3MepoM Mella’ B IPUIMKEHHH U1 MO-
JEeJHpPOBaHHs U pa3MepoM 3toro e Mewma B Unity. Pazmep mema B Unity BaxkeH
BO BpeMs ¢usnueckux cumynsuui. [lo yMonyaHuio GU3HYECKHH ABHXKOK Noja-
raeT, 4To OJIHA €AMHHLIA MEPbI B MUPOBOM NPOCTPAHCTBE COOTBETCTBYET OJHOMY

MeTpy.

Ecnu o6bexT oueHb OOMBLION, MOXET MONYyYHThCS, YTO OH OyneT manars C 3¢-
dextom «slow motion». CuMynauus Ha caMOM [ieie MpaBUIbHAs, T.K. 1O CYTH,
Bbl CMOTPHTE C OOJIBIIOTO PacCTOSIHHUS Ha TO, KaK NagaeT 04eHb 00NbIIOH 0OBEKT.

OObI4HO BaM He HY)XHO HacTpauBaTh napametp Scale B komnoHeHTe Transform.
Co3naBaiiTe MOIEIH PEATUCTUYHOTO pa3Mepa, U BaM He MPHAETCS U3MEHSTh Mac-
mrtab. Ho npu xemaHud mMacmrad MOXXKHO H3MEHHTh B kommnoHeHTe Transform.
Taroxe Ha MaciiTad oobekTa BiuseT koddduuneHt Mesh Scale Factor, ycranas-
JMBaeMBbIH B HACTpoiikax uMmopra oobekTa (okHO Import Settings). Hekotopeie
ONTHMH3aLHH POU3BOAATCS HA OCHOBE pa3Mepa MpH UMIMOpTe, U CO3aHHE 3K-
3eMIUIsipa 00bekTa ¢ H3MEHEHHBIM 3Ha4eHHEM MaciiTaba MOXXET CHU3UTh MPOHU3-
BOJHUTENBHOCTE.

4.5. UcTOMHUKH CBETA

HeoTneMiaeMol 4acThi0 KaXIOHM CLIEHBI SBISIOTCS HCTOYHHMKH CBeTa. MelH u
TEKCTYPHI OINpPeNneNsoT GopMy U BHEIIHUH BHI CLIEHBI, @ HCTOYHHKH CBETa CO3-
narot atmoctepy Bawero 3D okpyxeHus. Cxopee Bcero, BaM npuaercsi paboraTb
6osee yueM ¢ OJHUM HMCTOYHHKOM CBETa B KAXKIOW ClieHe. 3aCTaBUTh UX paboTarh
BMECTE — 33[aua He MPOCTasi, HO OHO TOTO CTOUT. Pe3ynbTaThl, KOTOPBIE AAET MPH-
MEHEHHE HECKOJIBKHUX HCTOYHHKOB, IPOCTO MOTPSICAIOLLHE.

Hcroynnku cBera Moryt ObITh n00aBieHbI B Bally CLUEHY MOCPEACTBOM MEHIO
GameObject, Light, <Tun ucTrouHuka cera>. [locie TOro, kak HCTOYHHUK
cBeTa Oyner 1o0aBneH B CLEHY, BBl MOXETE YNPABIATh UM Kak JIOOBIM APYTUM
urpoBeiM 00bekToM. Tarke pazpaboTuuk MoxeT no6aBuTh koMmoHeHT Light k
mo0oMy BblaeNIEHHOMY 00bekTy, Henoab3yst Component, Rendering, Light.

O0wexr Directional Light nuMeeT MHOTrO pa3iHYHBIX CBOWMCTB, KOTOPbIE MOXHO
MeHsATb B HHcnekrope (Inspector), cM. puc. 4.13.

é Meui - Ha60op BeplIMH ¥ MHOTOYTO/IbHMKOB, ONpefiensommux ¢opMy TpexMepHoro o6bexTa.
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Puc. 4.13. Ceoiicmea o6vexma Directional Light

[Ipocto Color meHsisi cBOHCTBO (LBET) HCTOYHHUKA CBETA, Bbl MOXKETE MPUAATH
CLIEHE COBCEM JpPYroe HacTpOoeHHe. YCTaHOBHUB APYroll LBET, MOXXHO CO31aThb
onpeneneHHylo atMocdepy, Hanpumep, Ha puc. 4.14 yctaHosineH usetr E2A214.

[MonpoOyiiTe ycTaHOBUTL €ro Ajsl CBOEH CLEHbI - co3nactcs 3¢ ekt HHonnaHeT-
HOTO OCBELLEHHS.
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Puc. 4.14. /Ipyzoit ueem 01a ucmounuka ceema

HOSKCI’ICpI/lMeHTMpyﬁTC C IBETOM HCTOYHHKA CBETA, H Bbl CMOXKETE CO31aTh MOA-
XOOAYHO OJ1s BallI€H CLIEHbI aTMOC¢)epy.
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4.6. Kamepbnl

Kamepst B Unity Hcnonb3ylorcss uis nokasa
UTPOKY CO3JaHHOTO BaMH HrpoBoro mupa. [lo
KpaiiHel Mepe, y Bac Oyner xoTs Obl oHa KaMe-
pa, Kotopasi 06bIyHO Ha3biBaeTcss Main Camera.
[TocpencTBOM HECKOJNBKHMX KaMe€p MOXHO pas-
JENUTh 3KpaH AN ABYX MIPOKOB MJIHM CO31aTh
onpeneneHHble BU3yalbHble 3¢ dekTsl (Hanpu-
Mep, C MOMOLLBIO BTOPOiH KaMepbl MOXKHO HMHTH-
pOBaTh 3epKaJIo 3aIHET0 BUIa B TOHOYHOH HIpe).
Kamepb! ynpaBnsitoTcsi H aHHMHPYIOTCSI O 3aKO-
HaM ¢u3ukH. Bbl MOXXeTe co3naBarh pa3iH4HbIe
KaMepbl U HaCTpauBaTh MX CMOCOOOM, KOTOPbIH
00bI1I€ MOAXOAUT CTUIIIO Balllel Urpbl.

Kameps! ABI10TCS yCTPOHCTBaMH, 3aXBaTbIBalO-
IIMMH U OTOOpaXaloIUMH MHp Hrpoky. [Tyrem
HACTPOMKH M MaHHIMYJIHPOBaHHUS KaMEpPaMH, BbI
MOXeETe CAeaTh MPE3eHTalHI0 CBOEH HIPHI MO-
HCTHHE YHHKalIbHOH. BBl MOXeTe HMeTb Heorpa-
HHYEHHOE KOJIMYECTBO KaMep B CleHe. Bl Mo-
)KeTe HaCTPOUTb PEHAEPHHT KaMepaMH B J1I0O0M
nopsake, Ha 11000M MecTe 3KpaHa, JIMO0 TOJIbKO
B ONpeeeHHbIX YacTax 3kpaHa. Tabauua 4.5 co-
JIEPXHUT ONTMCAHHE OCHOBHBIX CBOMCTB KaMephl.

Puc. 4.15. Ceoticmea xamepsi

Tabnuya 4.5. Ceolicmea kamepuol

CaoiicTBO Onncanne

[To3Bonsier 3anaTh YacTH 3KpaHa, KOTOpble OyayT O4H-
Clear Flags 1IeHbl. JTO YNOOHO NMpPH HCMOIb30BAHHH HECKOJIBKHX
Kamep JJ1s1 IPOPHCOBKH Pa3HBIX 3JIEMEHTOB HIPbI

LBer, mpuMeHseMblii 1 GpoHa Mmocie NPOPHCOBKH BCEX

Background =
3JIEMEHTOB, B CIy4ae OTCYTCTBHs Ckaiibokca

Bxitouenye MM UCKIIIOYEHHE C10eB OOBEKTOB Ha PEH-
Culling mask niep 3Toi kamepoi. HasHaueHue ciioeB oObeKTaM Mpous-
BoauTcs yepe3 Inspector
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Projection

Bo3moxxHbI 3HaueHus: Perspective (mepcrnexruBa) — uc-
nons3yercs wis 3D-pexum, Ortographic (oprorpaguue-
ckas kaMepa) — s 2D-pexuma

Size (xoraa BbiGpaH
optorpaduueckHii
pexnm)

PaaMep 30HBI BHAUMOCTH KaMEPHI )14 oprorpa(bm{ecxo-
ro péxunMma

Field of view (pe-
KMM NePCNeKTHUBDI)

[ITupuHa yrna o63opa kaMephl, U3MepseTcs B rpagycax
10 JIOKaJIbHOM ocu Y

JuctaHuys, Ha KOTOpOH kaMepa HauYMHAET U 3aKaH4YMBa-

Clip Planes
€T PEHIEPUHT

et Brwxaiiias To4ka OTHOCHTENBHO KaMepsl, koTopas Oy-
JeT pUCOBaThCA

Far JlanpHAs TO4Ka OTHOCHUTENBHO KaMephl, kotopas Oyaer

pHcoBaThCA

View Port Rect

YeTblpe 3HaueHMsA, OTpaxkalollue TO, B kakoi obnactu
okpaHa OymeT BbIBEIEHO H300pa)ieHHE C KaMephl, B
3KpaHHBIX koopauHaTax (ot 0 mo 1)

HauaneHas mo3uuus o61acTH 1o FOpHU30HTAIX BHOA Ka-

X z
Mepbl, KOTOpHIH OyneT pucoBaThCs

Y HauanpHas no3uuus 061acTv o BEPTUKAH, IA€ BU Ka-
Mepbl OyneT pucoBaThes

W (IlInpuna) [IlupyHa BUaa KaMephl Ha 3KpaHe

H (BsbicoTa)

BricoTa BHaa KaM€phl Ha 3KpaHEe

Depth

[To3uuus xaMepel B ouepeau OTPUCOBKH. Kamepel ¢
6onbIINMM 3HaUeHHeM OyayT HapHCOBaHbI MOBEPX KaMep
C MEHBIINUM 3HaYeHHUEM

Target Texture

Ccrutka Ha Render Texture, koTopas 6yner coaepxarhb
pe3ynsTaT peHAepuHra kamepel. HasHauenue 3ToH
CCBUIKH OTKJIIOYAa€T CIOCOOHOCTh KaMephbl PEHAEPHTh Ha
3KpaH

HDR

Brtouenune TexHonoruu High Dynamic Range
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Onpenenser, kakoi BHELIHUH AUCILIEH OyaeT UCTONB30-
BaThCs U1 peHaepuHra (3Hayenus ot 1 go 8). Jpyrumu
Target Display CJIOBaMH, K CHCTEME MOXeET ObITh MoAKIIOUEHO OT 1 10 8
MOHMTOPOB U 3Ta OMLHMSA MO3BOJSAET ONpPENEeUTh MOHH-
TOp, Ha KOTOPBIH OyaeT MPOM3BOANTLCS PEHAEPUHT

HCKOTOpLIe M3 3THX ONLIHMI HY>XXIAlTCA B JOMOJTHUTE/IBHBIX KOMMEHTApHAX.

4.6.1. I'nyouna (Depth)

Pa3paboTunk MOXeET co31aTh HECKOJBKO KaMep M Ha3HAYUTb KaXAOH CBOIO IITy-
6uny. Kameps! OyayT mpopHcOBBIBaTbCS OT HHU3ILEH ITyOHHBI 10 BhICIIEH IyOu-
Hbl. [IpyruMu cioBaMu, kamepa ¢ Depth 2 Gyner mpoprcoBaHa MoBepX KaMepshl C
Depth 1. Bel MoxeTe HacTpouTh 3Ha4eHHe cBoicTBa View Port Rectangle nns
M3MEHEHHUs MO3MLHUH U pa3Mepa H300pakeHHs C KaMephbl Ha 3KpaHe, HalpuMep
JUIS1 CO3[1aHMsT HECKOIBKUX 3KPAHOB B OHOM, HJIM JUIS CO3[aHUs 3epKaa 3aqHEero
BHIA.

Kaxxnas kamepa xpaHuT HHGOPMALIHUIO O LIBETe U NTyOMHe, KOraa peHIepUT CBOH
Bua. [To yMonyaHuio, He3amoJHEHHbIE YacTH 3KpaHa, OyayT Mmoka3aHbl B BHIE
ckaitboxca. Ecnu ucrosnb3yercss HECKONIBKO Kamep, kaxaas kamepa OyneT UMETh
cBou Oydeps! L1BeTa ¥ NTyOHHBI, 3aI0JHAEMbIe P KaXxI0M peHaepuHre. Kaxnas
kamepa OyneT peHIEepUTh TO, YTO BUIHO C €€ paKypca, a yTeM U3MEHEHHs Ha-
ctpoiiku Clear Flags MoxxHo Br1OpaTs Habop 6ydepos, koToprle OyayT oOHOBIIE-
HbI (OYMLIEHBI), BO BpEMs PEHIEPHHTa.

IMosicHio, Kak ewe MoxHO ucnonab3oBaTth Clear Flags. Ecnu Hy)xHO nmpopucoBath
OpY’>XKHe UrpOKa, He MoaBepras ero oopeske 00beKTaMH OKpYXKE€HHs, BHYTPH KO-
TOPBIX OHO HAaXOAMTCS, CO3/aliTe OOHY KaMepy, pUcyrollel okpyxeHue, ¢ Depth
0, 1 ewe ogHy Kamepy, pucyrouyio opyxue — Depth 1. [Ins kameps! opyxus
ycraHoBute ais cBoiictBa Clear Flags 3nauenue Depth only. 370 nossonut
0T0Opa3uTh OKpYyXeHHe Ha 3KpaHe, HO MPOUTHOPHUpPOBaTh BCIO MHGOpMALHIO O
B3aIMHOM II0JIOXEHHH NpeaMeToB B mpocTpaHcTBe. Koraa opyxue G6yner npo-
PHCOBaHO, HENMpPO3pauHble YacTH OyayT MONTHOCTBIO MPOPHCOBAHBI HA 3KPAHE I10-
BEpX paHee HaXOIMBLIErocs TaM M300pakeHHs, HE3aBUCHMO OT TOTO, HAaCKOJbKO
OM1H3KO OpyXHe HaXOAUTCH K CTEHe.

Ecnu ons cBoiicta Clear Flags yctanosneHo 3Hauenue Don't clear, To He o4u-
IarTcs HU UBeT, HU Oydep riayOuHbl. B pedynbTaTe kacapld Kaap pHCyeT-
cs MOBEpX APYroro, U3-3a 4ero moay4yutcs 3¢ ¢dexT pa3MbITHi. ITO 0OBIYHO
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HE UCMOJb3YeTCs B Urpax, U Jyylle UCIONb30BATh BMECTE C MOJIb30BATEIbCKUM
LIERAEPOM.

4.6.2. Pe:xum kamepbl

[NepeknounB kamepy B optorpaduyecuit (Orthographic) pexum, Bbl ycTpaHuTte
BCIO MEPCNEKTUBY M3 MPOPUCOBBIBAEMOro el H300paKeHHsl. DTO MOJE3HO s
CO3JaHHUsl IBYMEPHBIX U H30METpHUECKUX Urp. [TocMoTpuM, B ueM pa3zHuua. Ha
puc. 4.16 u 4.17 — onHa ¥ Ta e cLEHa, HO Ha puc. 4.16 KaMepa HaAXOOHUTCS B
pEeXUMe MepcrekTHBbI, a Ha puc. 4.17 — B oprorpaduueckom pexume. B oprorpa-
dbHyeckoM pexxuMe H300pakeHHe OOBEKTOB HE YMEHbBILAETCS MPHU YBEJIHYEHHH
JIMCTAHLIUH.

Puc. 4.17. Opmozpaguueckuii pexcum
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4.7. HeMHOro npaKkTuKku

A ceituac HEMHOTrO NMpakTHKH. Bbl yxxe y3Hanu 10cTaTouHo HHGOpMaLHH, YTOObI
«paclleBeINThY MAIIHHKH, KOTOPBIE BBl Y)K€ BUJEJIH paHee B 3Toii riiaBe. Co3nai-
T€ HOBBIH NMPOEKT U UMIIOPTUPYHTE B HETO NaKeT C ABYMsI MOJEISIMH aBTOMOOH-
Jieid, KOTOpbIH OecrnaaTHO MOXHO CKayaTh 110 aapecy

https://free3d.com/ru/3d-model/cartoon-vehicles-low-poly-cars-free-874937. html

YT1oOBI CIKOHOMHTE BpeMmsi, OTKpoiiTe cueHy Demo, noctynHyto no aapecy As-
sets, Low Poly Cars (Free), Demo. Bbl yBuanTe qBe MallMHBI — TOHOYHYIO H
NOJULEHCKY1O.

[Tlepenmenyiite npedad noboi W3 MALIHHOK (TY, KOTOPYX Bbl XOTHTE [BH-
rate) B Player. 310 1 Oyaer mammHa urpoka. [locne 3Toro cosgaiite CKpUINT
PlayerController.cs 1 nepetamute ero Ha npedad Player. [lepBsiii BapHaHT Ha-

LIEro CKpUIITa NpHBeAEH B JIHCT. 4.4.

Nuctunr 4.4. Ckpunrt PlayerController.cs

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

public class PlayerController : MonoBehaviour

{

// Start is called before the first frame update
void Start ()
[

// Update is called once per frame
void Update ()
{
var direction = new Vector3 (Input.GetAxis("Vertical"),
Input.GetAxis ("Horizontal"), O0);
GetComponent<Rigidbody> () .AddForce (direction) ;

®ynkuust Update BbI3bIBaeTCs B K&XXJ0M Kaape, YTO OueHb ynoOHO AJs peanu3a-
LIMH JBWXKEHHs, BHYTPH Hee Mbl H OyneM pa3meinars koa. HaxarHs KHONOK Hrpo-
KOM MO>KHO MOJIy4YHTb ¢ nomouibio k1acca Input. B komniexre ¢ Unity ecTs 3ame-



yaTeNbHble HACTPOHKH BBOJIA, NOCTaTOYHO Hanucats Input.GetAxis(«Horizontal»)
U MBI YK€ 3HaeM, HaXkas JIM UTPOK Ha KJaBHAType CTPENKY BIPABO MM BIIEBO.
Ecau y urpoka noaxitoueH reiMmnaz, To OH MOXKET YIPABIATh U C HETO, HAM JJaXKe
HE HaJIo MUcaTh JUIWHKUHA koa. OOpaTuTe BHUMAaHHUE: YYUTHIBas 0COOEHHOCTH Ha-
1I€eH CUEeHBI, MBI XOTUM, 4TOOBI Hallla MalLlIMHA €3/IUJ1a BIEPE U Ha3a/ C TOMOLIbIO
knaBuil W u S, a He A u D, noatomy npu $popMHpPOBaHHH HANpaBIEHUS MBI
MEHSIEM OCH MECTaMHU — CHayalia yKa3blBaeM BEPTHKAJIbHYIO, a IOTOM — FOPHU30H-
TaNbHYIO.

Bcero omHo#H cTpoukoil Mbl mosnydaem HHGOp-

Y Tre— e e Ty o
e . MalMIO O NEHCTBHAX MOJB30BATENS M CO3IAEM
" a megued - e oses - BEKTOp ABMOKeHHS. UTOObI BEKTOp Kyma-HUOyAb
.’:hb ,:::_,,_ = D'm: 53 NPUJIOXKHTh, HaM noHanodburcs Rigidbody. Brine-
e reomevommaRames  igem npeda6 Player u yepes menio Component,
senie - (. Physics, Rigidbody no6aBnsiem HyXHBI KOM-

: O ® %'  mnoHeHT. Tenepb Mbl MOXXEM Ha HETO CCHIIATHCA

Dmg 4 B HalllIEM CKPHUITE, YTO MBI U O€JIa€M BO BTOpOﬁ

Angular Drag 0.08
use Gravity ctpouke Hawero Meroaa Update().
in Kinamanc
ettt et | Criesis - 3amyckaeM M BUIHUM.... YTO Hallla MallIMHKa yJie-
* Constrelnts
. e gk Tena B HHMKyJa BMECTO TOTrO, YTOObI JABHUIaThCs
A < g w gt o Brepen U Ha3aa. HaM Hy)XHO 3ampeTuth Bpalle-

R T ——e—) ® 21

HHUE U NNEPEABUIEHUE 110 OCH ZuY (HaM HE HYX-

fathit P

Accobprubion 14

HO, 4T0OBI MallIMHKA JIBUIrajach BBEPX U BHH3, a
TaKXe ynerana co cueHbl). Boinensem mpedab,
cMoTpuM Ha komnoHeHT Rigidbody u Buaum pas-
nen Constraints. OcTaBiseM HEOTMEYEHHBIMH
TOJIBKO TNEpBYIO rajouky X, OCTalbHbIE YETHIpE
BKnodyaeM. Uyt Bbllle cHUMaeM ranouky Use
Gravity ¥ nponuceiBaeM Drag paBHBIH 4ETbIpEM
(cm. puc. 4.18).

Add Compoenaernt

Puc. 4.18. Iapamemput Rigidbody

3anmyckaeM Urpy ewie pa3. Yoaya HaMm yablOHynach: oHo wwesenutcs! Ho nenaer
3TO OUEHb MEIEHHO. I3MEHUM HEMHOTO Halll CKpUNT (JHCT. 4.5).

NucTunr 4.5. UameHeHHbIN BapuaHT PlayerController.cs

using System.Collections;
using System.Collections.Generic;
using UnityEngine;
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public class PlayerController : MonoBehaviour
{

public int acceleration;

// Start is called before the first frame update
void Start()

{

// Update is called once per frame
void Update ()
{
var direction = new Vector3 (Input.GetAxis ("Vertical"),
Input.GetAxis ("Horizontal”), 0);
GetComponent<Rigidbody> () .AddForce (direction *
acceleration);

}

OObparute BHMMaHue (puc. 4.18): y Hallero urpoka MOSBWICS IapameTp
Acceleration. YcraHoBUTe ero 3HayeHHe paBHbIM 40 (MOXKETE YCTAHOBHTH JIiO-
0oe, raBHoe, YTOOR! Gosbiue 0). 3anyCTUTE WUIpy CHOBA: MalllMHKA [IBUraeTcs
ObicTpee (puc. 4.19).

I (s o o s+ 5] i b B sy S e T i
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Puc. 4.19. Mawunra nepememaemca no cuene

Ha ngaHHBbII MOMEHT Hallla MallWHKa JBUIaeTCs TOJIbKO BIIEPEA M Hasal, 4TO HE
O4Y€Hb XOpOoWIO. I[aBaﬁTe 3aCTaBHM €€ NBUraTbCAd BJIEBO H BIIPABO. nepBbIM JE€J10M
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pa3pelIuM IBIKEHHE 110 OCH Z — IMEHHO MepeMelleHHe 110 Hel B HallleM CiTydae
Oyner 03Ha4aTh NepeMeLLEHHE BIEBO H BIIPABO.

Y Cheorest-cars- Demo Scere - 0C Mac @ o Stancaione - Yol 2520311 Aemends <X 11>
g

Puc. 4.20. Pazpewaem 0gusicenue 61€60 u 6npago

3aTeM HaM HYXHO NEpENnucaTrb Hall CKPHUIIT, 3aMCHHUB B HEM OJHY CTPOYKY:

var direction = new Vector3 (Input.GetAxis("Vertical"), O,
Input.GetAxis ("Horizontal"));

JanHas cTpouka obecnieyuBaeT NepeMeLieHHe 0 ocH Z MocpeacTBOM KIIaBHIL,
KOTOpbIE€ OOBIYHO 3aKPETIEHbI 32 TOPU3OHTATIBHBIM MOJ0XXEHHEM — 3TO KJIaBHIIH
A u D. CnenaeMm euie HeGobIIOE H3MEHEHHE — 1T Haiei kaMepsl (Main Cam-
era) ycranoure Field of View paBHbiM 35. Tak yron o63opa 6yner Gosbiue.

3anycrtuTte urpy. Teneps Hala MalIMHKa CMOXET ABUTaThCS BIIEBO H BIIPABO (pHC.
4.21).

MOoXHO TaKke MEPEeKIIYUTh KaMepy B OpTOrpaduuecKuil pexuM, KOTOphIi Oy-
net Oonee yMECTHBIM s Haulel cutyauud (puc. 4.22).

OcTtanoch obecnedynTbh IBHXXEHHE KaMephbl 3a MEepcoHaXeM Hrpoka. lias 3rtoro
co3naiite ckpunt CameraController.cs 1 neperawure ero Ha MainCamera. Kon

CKpHMITA NpPUBENEH B JHCT. 4.6.
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& Crasieri-a - Demo Scear - X Mat & Lia Standaione - Unity 2020351 Aesoral <OK1 1> [

1 AsseTs_GameObyes: Comsonert Viiosww Heia

Puc. 4.21. [Tepemenienue mawunku no cyene

B Cupiert-n - Demo Scene - . fvak & s Starstacadie - Uiy ARC.3. 1M1 Rooa: <SX11> ]
e £dis Assers GameOuject (amponel Window ielp

Puc. 4.22. Kamepa ¢ opmocpaghuueckom pescume

Nuctunr 4.6. CueHapunn CameraController.cs

using System.Collections;
using System.Collections.Generic;
using UnityEngine;
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public class CameraController : MonoBehaviour
{

public GameObject Player;

private Vector3 offset;

// Start BHBHBaeTCs nepen NEepPBEHM M3MEHeHMeM KaIpa
void Start()

{

// BHUYMCIIAEeM CMelleHMue

offset = transform.position - Player.transform.

position;

}

// BHI3HBaeTCs KaxIHil KaIp
void Update ()
{

// mo3uumsa KaMeps paBHa MO3MUMM MTPOKA + CMelleHue
transform.position = Player.transform.position +

offset;

[Tocne nmpucoeAMHEHHs NaHHOTO CLIEHapHs K KaMepe B CBOHCTBaX KaMephl HYxX-
Ho OyzneT 3anaTh MalMHKY ¢ UMeHeM Player. UIMeHHo 3a Heii OyneT ABUraThes

MallHHKa.

Mpumevanune. Co3naHHbIN Hamu NpoekT HasbiBaetca Ch4-cars u

AOCTyNeH B MaTtepvanax, npunaraembIx K 3TOW KHure.

JlonmonHuTeNbHas MHpOpMaUMsa 0 Kamepax OyaeT mpuBeJeHa B APYTHX IiaBaxX
3TOH KHMTH, a Ha 3TOM MBI 3aBepLIaeM MEPBYH YacTb. Mbl 03HAKOMHJIHUCD C OC-
HOBaMH HCMoJb3oBaHUsA Unity, BO BTOpOH yacTH Mbl OyaeM roBOpuTh 0 Gonee

CJIOXKHBIX MaT€pHAX, B TOM YHCJIE O CKPHIITHHTIE.



'pPadnyeckne BO3MOXHOCTH
B Unity
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B nepBoit yactu Mbl pasobpanuck ¢ HHTepdericom Unity 1 HaXBaTaluCh Koe-Ka-
KuX ocHOB. Ho ¢ 3THMHM 3HaHHAMM HIpy Bce elle He co3zalub. Bo BTopo#t yactu
MBI IOTOBOPHUM O HECKOJIBKO APYTHX Belax — o rpaduke, o GpH3HKe, paCCMOTPHM
OCHOBBI CKpunTHHra. B o0uiem, 060 BceM, YTO HaM MOHAaJOOUTCH B MpOIECCE
pa3paboTkH HUrpbl. Bce 3TH 3HaHHS MBI IPUMEHHM Ha NPAaKTHKE B TPEThEH YacTH

3TOM KHHT'H, KOraa 6y11eM paBpaﬁaTbIBaTb NNEPBYIO Bally HIDY.

Unity npeanaraet pa3spaboT4dkaM YIUBHTENbHYIO BU3yalbHYI0 TOYHOCTb, MOLL-
HbIA peHzepuHr U atMocdepy. C momouipto Unity Baiua urpa OyaeT BeIIIAAETH
MMEHHO TaK, KaK BBl €€ npejcraninsere. [loHMMaHHe rpadUKy ABISETCS KIlode-
BbIM MOMEHTOM, KOTOPBIH TOMOXET A00aBHTh JIEMEHT MOTPY>KEHHS B Ballly HTDY.
B aroii rmaBe paccmarpuBaroTcs rpaduueckue Bo3MoxHOCTH Unity, Takue Kak

OCBELLIEHHE H PEHACPHHL.

5.1. OcBelienne

YT10o06bl paccyuTaTh 3aTEHEHHE TpeXMepHoro obowekra, Unity He0OOXOAUMO 3HATH
MHTEHCHBHOCTb, HalpaBJIeHHE U LIBET MaJaloLIero Ha Hero cBeta. [locMoTpHTe Ha
pHc. 5.1. Ha Hem u300paxeH TpeXMepHbIid 00bEKT H HCTOYHHK cBeTa. CBET OTpa-
*aercs oT 00beKTa B MECTaXx, [Jie Jy4Hd CBeTa [onanaioT Ha o0bekT. Ha nmpoTHBo-
MOJIOXKHOH CTOpOHE 00BEKTa BO3HUKAIOT TEHH.
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Puc. 5.1. Oceéemernue mpexmeprnozo obvexma

Hcrounuku cBeta npeacrtasiaeHbl oobexTamu Light. ba3oBelit uBeT U HHTEHCHUB-
HOCTb YCTaHaBJIMBAIOTCs ONMHAKOBO Ul BCEX HCTOYHHMKOB CBETAa, HO HaIpaBJe-
HHE 3aBUCHT OT TOTO, KakOH THI OCBELIEHHs Bbl Hcronb3yeTe. Kpome Toro, cBet
MOXET YMEHBILIATBLCS C PACCTOSIHUEM OT MCTOYHHKA.

5.1.1. Tunsl HCTOYHHUKOB CBETA

B Unity A0CTYyIHO YeThIpe THIIa HCTOYHHUKOB CBETA!

e Directional Light — nanpaBneHHbli cBeT

e Point Light — Toueunslii cBeT

e Spotlight — mpoxxexTop, elie oqHa pa3HOBUIHOCTH TOYEYHOTO CBETA

e Area Light — ucnonbs3yercs A5 oCBELIEHHUS MIOLIANN

s Hauana pa3bepemcsi C TOUEUHBIM CBETOM, MOckobKy B Unity ecTh 1Ba 00b-
eKTa ToueyHoro oceeuleHus. [lepseiii, Point Light, HaxoguTcs B TOYke B Mpo-
CTPaHCTBE M HanpapjsieT CBET BO BCEX HAMpaBJEHUAX ONUHAKoBO. HampaBnenue
CBETa, NONaJalLLIEro Ha MOBEPXHOCTh, — 3TO JIMHHUS OT TOYKH CONPHKOCHOBEHHS
K LEHTPY CBETOBOro oObekra. FIHTEHCHBHOCTh yMEHbIIAETCS C yAaJ€HHEM OT
CBETa, IOCTHUras Hy/s B YKa3aHHOM AuamnasoHe. [locMoTpuTe Ha puc. 5.2 — Ha HeM
nokasat 3¢ ¢ekT oT HcToyHHKa cBeTa THna Point Light.




Puc. 5.2. Hcmounuk ceema muna Point Light

Takue UCTOUHMKH CBETA IMOJIE3HbI JJIs MOACJIUPOBAHUA JIaMIT U APYIrHX JIOKaJlb-
HbIX UICTOYHHKOB CBETA B CLIEHE. BbI TakkKe MOXETE UCIOJB30BaTh Hx, YTOOBI HC-
Kpa HJIK B3pbIB OCBETHJIN OKPY>XAIOLIYH O6CTaHOBKy y6eﬂHTeJ’lebIM 06pa30M.

Kak u B ciayuae ¢ Point Light, Spotlight umeer onpenenenHoe MectonosoxeHue
M AManas3oH, B KOTOpOM CBET nanaer. TeM He MeHee, Spotlight orpanuyeH yrnom,
YTO MPUBOAUT K KOHYCO0Opa3Hoii obnactu ocBeweHus. Ihdexr oT Takoro 00b-
€KTa [0Ka3aH Ha puc. 5.3.

Puc. 5.3. 3pgpexm om ucmounuxa ceema muna Spotlight

C nanpapnenHbIM cBeToM (Directional Light) MbI yxe cTalKHBanIuCh, MOCKOJIBKY
MMEHHO OH Hcronb3yercst Ha cueHax Unity mo yMon4aHHIo, U TaKOH MCTOYHHK
cBeta nobapisieTcst B Kax bl HOBbIH mpoekT. HampaBneHHbI CBET HE HMEET
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OTpPEEeNIEHHOTO MOJIOKEHUS UCTOYHHKA, [I03TOMY CBETOBOH OOBEKT MOXET ObITh
pa3MellleH B JII0OOM MecTe CLieHbl. Bce 00beKThI Ha CLIEHe OCBELIAITCS TaK, OyI-
TO CBET BCeraa MAeT B OJHOM HampaBJjeHHH. PaccTosHue cBeTa OT LeeBoro oob-
€KTa HE OMNpEeNeNIeHO, 1 MOITOMY CBET HE YMEHbILIAETCS.

o 0.0l A s :
Puc. 5.4. Hanpagaennsiit céem

HampapneHHble UICTOYHUKU CBETA, KAK MPaBUJIO, MPEACTABIAIOT OOJNbLINE, yIa-
JIEeHHblE MCTOYHHUKH, HaxoJsllMecs 3a MpelaenaMHd UrpoBoro mupa. B urpe ux
MOXHO HCIOJIb30BATh AJI1 UMUTALMHU COJIHLA WK JIyHbl. OHU MOJe3Hb! A 10-
OaBneHus yOequTeNnbHbIX OTTEHKOB K 00bekTam 6e3 TOYHOro ykasaHus, OTKyda
ucxoaurt ceerT. [Ipu nmpoBepke 00beKTa B BUAE CLEHBI (HapUMep, YTOObI TOCMO-
TPETh, KaK BBIMJIAAAT €0 CETKa, LIeiiaep U MaTepuall), HanpaBJeHHbIA CBET 4aCcTO
SIBJISIETCS CAMBIM OBICTPBIM CIIOCOOOM MOJYYHUTh MPEACTABIEHHE O TOM, Kak OyaeT
BBIMVISIIETh €T0 3aTEHEHHUE,

BcrnoMHHTE MCTOYHMKM CBETAa, KOTOPBIMH OCBEILAKOTCS CTaguoOHbI. [ HMHTa-
UMM TAKMX HCTOUHHKOB TpenHa3HavyeH TUn Area Light. CBeT u3y4aercs BO BCeX
HarnpasleHUAX, HO TOJBKO C OZHOH CTOpPOHBI MpsMOyronbHUKa. CBeT magaer B
yKa3aHHOM nauana3soHe. [10CKOIbKY pacyeT OCBELIEHHs AOBOJBHO MHTEHCHBHO
HCIIOJIB3YET MPOLIECCOP, JTOKAbHbIE HCTOUHUKH CBETA HENAOCTYIHBI BO BPEMS BbI-
MOJIHEHUSI U MOTYT OBbITh BKJIFOYEHBI TOJBKO B KAPThl OCBELIEHHS.

[Tockonbky 00macTh OCBELEHHS OCBELIAET OOBEKT Cpa3dy C HECKOJbKUX pa3HbIX
HanpaB/IeHUH, 3aTeHEHHE UMEET TeHAEHLHIO ObITh O0Jiee MATKUM U TOHKHUM, YEM
y IpYruX THIIOB OCBEILEHHs. Bbl MOXkeTe HCMONIB30BaTh €ro, YTOOkI cO31aTh pea-
JUCTHYHBINA YIUYHBIA HOHAPH WM IPYNNy OTHEeH paaoM c urpokoM. OcelieHue
HeOOMNbIION MoLAaAd MOXET HUMHUTHPOBaTh Oojiee Menkhe HCTOYHUKU CBETa
(HampuMep, BHyTpEHHEE OCBEILEHHE 0Ma), HO ¢ 6ojiee peanucTHIHbIM I dek-
TOM, YEM TOUEUHBIH CBET.
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5.1.2. Ucnoan30BaHue OCBEeLICHUA

Hcnonb3oBaTh HCTOYHHKH CBETA IOCTATOYHO MPOCTO: BaM HY)KHO CO3aTh HCTOY-
HHK cBeTa HyxHoro Thna (MeHio GameObject, Light, <Tun nctounuka™>) u no-
MECTHTb €ro B HY>KHOE MECTO Ha cLeHe. Eciii Bbl BKIIIOUHTE OCBELIEHHE B BUAE
CLeHb! (KHOMKA «IaMIO4Ka» Ha MaHelH HHCTPYMEHTOB), Bbl CMOXKETE YBHIETD
NpeBapHUTENbHbIA MPOCMOTP OCBELIEHHs MpPH MEPEMELLEHHH CBETOBBIX OObEK-
TOB M 33/laHHH HX MapaMeTpOB.

B r s mg e L o e L R a
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Puc. 5.5. Oceewenue eviknroueno

HamnpaBneHHbI# HCTOYHHK CBETA, KaK NPaBHJIO, MOXKET OBITh pa3MeILEH B JTF000M
MECTE CLI€HBI, TP 3TOM NpsiMas och / Z yka3bIBaeT HanpasieHue. To4eyHblii CBe-
THUJIBHUK TaKXe HMEET HanpaBl€HHE, HO MOCKONbKY OH MMEET OrpaHHYEHHBIH
JMana3oH, ero rnojokeHue uMeeT 3HaueHue. [lapameTpsl GOpPMBI TOYEUHBIX, TO-
YEYHBIX U UIOIIAAHBIX HCTOYHHKOB CBETA MOKHO HACTPOUTh U3 HHCIEKTOPA HIIH
C MOMOLUBIO TH3MO HCTOYHHKOB CBETA HEMOCPEACTBEHHO B BUIE CLIEHBI.

Ha puc. 5.6 nomeuieHo nBa royedHbix (Point Light) ncrounuka csera. OnuH Onu-
&€ K CT€HE OBYXITaXXHOTO JOMa, BTOPOH Jajiblle OT AOMOB, IPH 3TOM OH 00-
nanaet Oosblel HHTEHCUBHOCTBIO (CBOHCTBO [nfensity). [locMoTpuTe Ha noiy-
qyuBLIHHCS 3D DeEKT.

5.1.3. PekomeHaanum no pa3MelieHU10 OCBeeHUs1

HaﬂpaBﬂeHHLIﬂ CBET 4aCTO NpEACTABJIACT COJHUE H OKa3bIBA€T 3HAYHUTECIBHOEC
BJIMSIHHE HA BHELIHWH BHJ CLIEHBI. HanpaBneHHe CBETa JOJKHO OBITh CJIErKa Ha-
MpaBJ€HO BHHU3, HO Bbl, KaK IpaBHJIO, XOTHTE yGCIIPlTbCﬂ, YTO OH TAKXE€ HUMECT
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HeOOoJbIIOH yroi ¢ OCHOBHBIMH 00bekTaMH B cueHe. Hanpumep, mpuMepHoO Ky-
Oudeckuil oObekT OyneT Oojiee HHTEPECHO 3alITPUXOBAH U OyIeT Ka3aTbCs, YTO
OH «BbICKakuBaeT» B 3D ropasno GoJblie, €ClI CBET HE MafaeT NpsMO Ha OHY
U3 rpaHeH.
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Puc. 5.6. /lea moueunsix ucmounuka céema

[poxekTopsl (spot light) u ToueuHble CBETHIBHUKH (point light) oObMHO Mpen-
CTaBJSIOT COOOM HMCTOUHUKH HMCKYCCTBEHHOIO CBETA, MO3TOMY HX MOJIOXKEHHE
00BIYHO onpenensercs oo0bekTaMu cueHbl. OnHa U3 pacpoCTpaHEHHBIX JIOBYIIEK
C 3THMMH UCTOYHHKAMH CBETA 3aKJIK0YaeTCsl B TOM, YTO OHH, KaXETCs, HE UMEIOT
Hukakoro 3¢ dexra npu nepBoM 100aBIEHUH HX B CLUEHY. DTO MPOUCXOIHT, KOIa
Bbl HACTpPaWBaeTe NHAMa30H CBETAa, YTOObI OH aKKypaTHO BIHCHIBAJICS B CLIEHY.
JlaabHOCTH cBeTa — 3TO MpeJe, MPH KOTOPOM SIPKOCTh CBETA YMEHBLIAETCS /10
Hyns. Eciu Bl ycTaHOBUTE, CKa)KeM, TOUEUHBIH UCTOYHHK CBETA, YTOOBI OCHO-
BaHHE KOHYCa aKKypaTHO MPU3EMJIMJIOCH Ha IOJ, TO 3TOT CBET OyIeT UMEeTh He-
0osboii 3¢ dexT WK BoodIle He OyeT AeHCcTBOBaTh, €CIU APYrod OOBEKT He
npoiiner moa HUM. Eciii BB XOTHTE, YTOOBI reOMETpHsI YPOBHsI Obl3a OCBellIeHa,
BaM cJeyeT pacUIMpUTh TOYEYHbIE M TOYEYHbIE HCTOYHHKH CBETa, YTOOBI OHM
NPOXOIMIIH Yepe3 CTEHBI U MOJIbI.

LlBeT 1 HHTEHCHBHOCTH CBETA (SPKOCTh) — 3TO CBOHCTBA, KOTOPBIE BBl MOXETE
YCTaHOBUTH U3 HHCIEKTOpa. IHTEHCHMBHOCTH MO YMOJTYaHHUIO U OeJbli LBET MOA-
XOASAT AJsl «OOBIYHOr0» OCBELIEHHs, KOTOPO€ Bbl UCIOJIb3yeTe Ui HaJOKEHUS
3aTeHEeHHUs] Ha OOBEKThI, HO BaM MOXET MOTpeOOBaThCs U3MEHHTh CBOICTBA IS
noJy4eHus creuranbHeiX d¢dexroB. Hanpumep, cBeTsieecs 3ei1eHOe CHIIOBOE
noJsie MoXeT OBITh JOCTATOYHO SIPKUM, YTOObI OMBIBaTh OKpPYXaloliHe 0ObEKThI
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MHTEHCHUBHBIM 3€JIEHbIM CBETOM; aBTOMOOHUJbHbIE (apbl (0COOEHHO Ha CTapbIX
aBTOMOOMJIAX) OOBIYHO UMEIOT CJIErKa XeNThIH LIBET, a He sipKo-Oenblil. DT 3d-
(eKThI Yallle BCEro UCMONb3YOTCS C TOYEUHBIMH U TOUEYHBIMH KCTOUHHUKAMH CBe-
Ta, HO Bbl MOXETE M3MEHMUTh LIBET HANpABJIEHHOIO CBETA, €CJIM, CKa)XXeM, Balla
urpa npoMCXOaUT Ha AaJIEKOH MJIaHeTe C KPaCHbIM COJIHLIEM.

5.1.4. Teun

Caer, Kak npaBuIIO0, 0TOpachIBAET TEHH (ECJIM pedb HAET HE O BaMITHUpax, KOTOpbIE,
KaK Mbl 3HaeM, He UMEIOT TeHei). TeHH MpHUAaloT CLeHe ITyOHHY M pealucTHY-
HOCTb, NMOCKOJIbKY OHM BBIAENSIOT MaclUTad U MojoxeHHe 0ObEKTOB, KOTOPbIE B
MPOTHBHOM CJIyYae MOTYT BbIIJIAETb «IIJIOCKHMUY.
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Puc. 5.7. Cyena c obvexkmamu, omopacsiéarouiumu menu

PaccMoTpuM npocTenni cayyai CLEHb! ¢ OAHMM UCTOYHMKOM cBeTa. Jlyun cBe-
Ta pacnpOCTPAHAKOTCS OT 3TOr0 MCTOYHMKA 1O MPAMBIM JHHHUAM U MOTYT B KO-
HEYHOM UTOre NonacTb B 00bEKTbI Ha cLieHe. Kak ToNbKo JIyd A0CTUT 0ObEKTa, OH
HE MOXXET JABHMIaThCs Aajblie, YTOObl OCBETHUTb YTO-IMOO0 elle (T.€. OH «OTCKaKH-
BAa€T» OT MEPBOro 00bEKTa U He NMPOXOAUT CKBO3b Hero). TeHu, oTOpacbiBaeMble
00BEKTOM, — 3TO NMPOCTO OOJIACTH, KOTOPbIE HE OCBELLUEHBI, TOTOMY YTO CBET HE
MOXET AOCTHYB UX.

Bbl MOXXETe BKJIIOYHTH TEHH Ui OTAEJbHOrO MCTOYHHMKA CBETa C MOMOLIbIO
cBoiictBa «Shadow Type» B uncnekrope (puc. 5.9).
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»ed OcseuteHHan NOBEPXHOLTL

Puc. 5.8. lIpupooa meneii

Tewb, rpe cseT He
MOMET fOCTUUD
NOBEPXHOCTH

Puc. 5.9. Ceoiicmea ucmounuxa ceema
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Flarm ] None (Flare)

Fendar Mode Autn d
Culling Mask Evarything -

Add Compangnt

3nauenne Hard Shadows co3gaer TeHu c
OCTpPBIM KpaeM. JKecTkue TeHH peKo BOZHUKAIOT
B [MOBCEHEBHOM XM3HH (€CJIM Bbl HE aCTPOHABT),
HO OHM TpeOYIOT MEHbLIE 3aTpaTr Ha 00paboTKYy,
yeM Oosiee peanucTuUuHble Msrkue TeHd (Soft
Shadows).

Kpome Toro, mMsrkve TeHH UMEKOT TEHIEHLHIO
yYMEeHbLIATh «0J0YHBINY 3 dEKT HalokKeHUs Ha
kapte TeHeil. [Tapamerp Strength omnpenenser,
HACKOJIbKO TEMHBI TE€HH; B OOLLEM, HEKOTOpOe
KOJIMYECTBO CBeTa OyIeT pacceuBarhCsi aTMOC-
depoit U oTpaxarbcs OT APYruX OOBLEKTOB, IMO-
3TOMY OOBIYHO Bbl HE XOTUTE, YTOOBI TEHH ObLIH
HAaCTPOEHbl Ha MAaKCHMMallbHy0 cHi1y. CBOHCTBO
Resolution ycraHaBiuMBaeT paspelleHHE pEH-
JepUHTa U KapThl TEHEH «KaMephl», YMOMs-
HyTOH BbIlle. Ecnu Bel 0OHapyxwuTe, 4TO Ballu
TEHU MMEKT OYEHb BUIMMBIE Kpasi, Bbl MOXETE
YBEJIUYHUTH 3TO 3HaueHue. CBoicTBO Near Plane
NO3BOJISIET BaM BbIOpaTh 3HaYeHHE 1)1 OJIMKHEH
TUIOCKOCTH NpH peHepuHre TeHeil. JItoosie 00b-
€KThbI OJ11Ke, YEM 3TO PacCTOSIHHE K CBETY, He Oy-
JOyT OTOpachIBaTh TEHH.
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CgoiictBo Cast Shadows umeer npocteie onuuu On U Off , yToOBI BKIIOYUTH
WJIM OTKJIFOYHUTH OTOpackiBaHKE TeHel aist meta. CyiiecTByeT Taioke onuus Two
Sided, no3Bonsomas oTopaceiBaTh TEHH MO 00€ CTOPOHBI OT MOBEPXHOCTH
(T. e. oTOpakoBKa 3agHEH MOBEPXHOCTH UTHOPUPYETCS MpHU OTOpachIBaHHH Te-
Heil), rorna kak Shadows Only nosBonser orOpachiBaTh TEHH APYTMM HEBHOU-
MBIM OOBEKTOM.

TeHu A1 KOHKPETHOTO HCTOYHHKA CBETA ONpPEAENSIOTCS BO BpeMsl GHHANTBHOTO
penzaepuHra cuensl. Korna cueHa BU3yanu3upyeTcss B KaMepe OCHOBHOTO BH[A,
Ka)k[asi O3ULMs MHUKCeNs B BUIAE NMpeoOpa3yercsl B CUCTEMY KOOPAHHAT CBETA.
PaccrosiHue nukcens OT HCTOYHMKA CBETA 3aTEM CPAaBHUBAETCSl C COOTBETCTBYIO-
MM TTHKCENEM Ha KapTe TeHeH. Eciin nukcens HaxoAUTCs Aajblle, 4YeM MHKCeNb
KapThl TEHEH, TO OH NMPENNONIOKUTEIBHO CKPBIT OT CBETA APYrdM OOBEKTOM H He
NOJYYUT HUKAKOTO OCBELUEHHS.

Horaa noBepxHOCTh, OCBELIAEMasi CBETOM, MOXET YaCTHYHO HAXOAUTHCS B TEHH.
3TO CBA3aHO C TEM, YTO MUKCENIH, KOTOPbIE JOKHBI HAXOAUTHCS TOYHO Ha paccTo-
SIHUH, yKa3aHHOM B KapTe TeHEeH, HHOrJa CYHUTaloTCs Oojiee OTaaNeHHbIMH (cren-
CTBHE HCIIOJIb30BaHHUs H300paXEHUSA C HU3KUM pa3pelIeHHEM AJIs KapTbl TCHEH
WJIM HCIOJIb30BaHUA QUIbTpaUUH TeHeH). Pe3ynbTaToM sBIAIOTCS NPOU3BOJIbHbIE
00pa3Lbl MUKCENeH B TEHH, KOTa OHU AE€HCTBUTENBHO A0JKHBI ObITh OCBELIEHBI,
co3aaBas BU3yanbHbIH 3¢(deKT, U3BECTHBIH KaK «T€HH OT MPBILLEH».

UrtoObl NpeJOTBPAaTUTh MOSIBICHHE NPBIIEH B TEHH, K PACCTOSIHUIO Ha KapTe Te-
HEH MOXXHO 100aBUTh 3HAYEHUE CMEILEHHs, YTOObl rapaHTHPOBAaTh, YTO MUKCENH
Ha rpaHuue OyAyT TOYHO COOTBETCTBOBaTb CPaBHEHMIO; WM NPH PEHOECPHUHIE B
KapTy TeHEH 00beKTHl MOTYT ObITh BCTABJIEHbl HEMHOTO BJIOJIb HX HOpMalei. OTu
3Ha4EHHUs yCcTaHaBIMBalTCs cBocTBaMu Bias u Normal Bias B nHcnexrope uc-
TOYHMKA CBETa, KOTJA [ HErO BKJIIOYEHBI TEHH.

OpHako He yCTaHABIMBANWTE CIUILKOM OOJBLIOE 3HAYEHHE CMEILEHMS, TaK Kak
001acTH TEHU pAOOM C 0OBEKTOM, U3 KOTOPOTO OH OTOPachIBAETCSl, MHOTAA MOTYT
OBITh HENMpPaBUIILHO OCBelIeHbl. DTOT 3¢hdekt u3BecteH kak «llurep [T3HHUHI»
(T.€. OTCOEIMHEHHAsl TEHb 3aCTaB/IseT OObEKT BHIMIAAETh Tak, Kak OyATO OH JIETHT

Hap 3emiei, kak [Tutep [13H), cM. puc. 5.10.

AHaJIOTHYHO, YCTAHOBKA CJIMIIKOM BBICOKOTO 3HAY€HHSI HOPMAJIbHOTO CMELIEHHUS
C/IEJIaeT TeHb CJIMIIKOM y3KOH /1 00beKTa. 3HaYeHUs CMELIEHHS 1Jis CBeTa (pHC.
5.11), BO3MOXHO, MOTPEOYETCsI HEMHOTO HACTPOUTH, YTOOBI YOEIUTHCS, YTO TEHU
0TOOPaXKatTCsl HOPMAJIBHO.
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Puc. 5.11. Ceouicmea Bias u Normal Bias ons ucmounuxa ceema

5.1.5. OcHOBHBIE CBOJICTBA HCTOYHHKA CBETA

Mbl y3Ke pacCMOTpENTH HEKOTOpble CBOHCTBA HCTOUHHKA cBeTa. OnHcaHHe ocTalb-
HbIX OMNLMK HCTOYHHKA CBETA NpUBeAEHO B Tabmuue 5.1.

Tabnuya 5.1. Ceéoiicmea ucmounurka Ceem

CBoiicTBO DyHKUNASA

Texymnmii Tun ocereHus. Bo3MoxkHeie 3HadeHHus: Direc-

Type . .
P tional, Point, Spot 1 Area (paHee Mbl HX paccMaTpHBAaJIH)
Riffige JlanbHOCTh M3MTy4YeHHs! cBeTa U3 LeHTpa oObekTa. Tonbko
IUTs MICTOYHHKOB cBeTa THna Point u Spot
3agaer yron koHyca B rpagycax. Mcnonb3yercs TONBKO
Spot Angle s Y Y maRy Y

JJ1s1 HICTOYHHKA CBETA THIIA SpOt

Color L[BeT H3TyyaeMoOro cBeTa
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Intensity

SpkocTh CBETa. 3HaueHue o YMOJTYaHHIO
s Point, Spot unu Area — 1, w1 HanpaBJIeHHOTO CBETa
-0.5

Bounce Intensity

[To3BONSET U3MEHATh HHTEHCHBHOCTb HEMPSAMOTO CBETa (T.
€. CBETa, OTPAXKAIOLIErocs OT OAHOro 0OBEKTA K APYroMy).
310 3HaYeHHE KPaTHO SAPKOCTH IO YMOJIYAHHUIO, PacCUH-
taHHOH cuctemoit GI (Global Illumination); ecnu nns na-

pameTtpa Bounce Intensity ycraHOBneHO 3HaueHue Gobliie

COAUHULBI, TO OTpa)KeHHblﬁ CBET CTAHET sp4Y€, a 3HAUYCHUE
MEHBLIC €AUHHULBI CACIACT €I0 TYCKJIBIM

Shadow Type

Omnpenenser Tun Tenu Hard Shadows unau Soft Shadows.
31ech MOXHO OTKJIIOUUTb TEHH BOOO1IE

Baked Shadow
Radius

Ecnau TeHM BKIJIIOYEHBI, TO 3TO CBOHCTBO N00aBIseT He-
KOTOpPOE MCKYCCTBEHHOE CMsr4eHHe K KpasM TeHeH, OT-
OpacblBaeMbIX TOYEYHBIMH HJIH TOYEYHBIMH HCTOYHHKAMHU
cBeTa (B TEOPHH CBET, HCXOIALIMH U3 TOYKH, OTOpachiBa-
€T COBEpLIEHHO pe3KHe TeHW, HO Takas CHTyalHus PeaKo
BCTPEYAETCA B IPUPOIIE)

Baked Shadow
Angle

Ecau TeHH BKIIIOUEHB, TO 3TO CBOHCTBO J0OaBISET HEKOTO-
pO€ UCKYCCTBEHHOE CMATYEHHUE K TEHSIM, OTOpachiBaeMbIM
HanpaB/IEHHbIM CBETOM (TEOPETHYECKH, MapasuleNbHble
JIY4d CBETa, HCXOIAIIME OT ACHCTBUTENLHO «HANpaBJIEH-
HOTo» UCTOYHHKA, CO3Jal0T COBEPLIEHHO PE3KHE TEHH, HO
€CTECTBEHHbIE HCTOUHHKH CBETA HE BeIyT ce0s CTPOro Tak)

Draw Halo

Ecnu 310 CBOHCTBO BKJIIHOYEHO, OyneT HapHcoBaH chepH-
4eCKHI opeos cBeTa ¢ paauycoM Range

Flare

OnuMoHanbHas CChbUIKa Ha OJMK, KOTOpBIH OynmeTr peHne-
PHUTbCS B IO3ULMH HCTOYHHKA CBETA

Render Mode

PexxuM peHnepuHra. 3HayeHHE 3TOH OMNLHMH MOXET IO-
BJIMATb Ha NPOM3BOAMUTENbLHOCTb. 3HaueHHe Auto aBToO-
MaTHYECKH BBHIOMPAET MOAXONALUMH PEXHM PEHIEPUHTa,
3HayeHue Important cienyer BbIOMpath ans Haubonee 3a-
METHBIX BU3yalbHBIX 3¢ deKTOB, HapuMep, Gap aBTOMO-
6uns urpoka. 3HaueHue Not important yBen1HuuBaeT npo-
M3BOJUTENBHOCTb 3@ CUET MEHEE NOAPOOHOH MPOPHCOBKH
neranen
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Wcnonw3yercs ans BbIOOPOYHOTO OCBELIEHUS TpymHN
00BEKTOB

Culling Mask

5.1.6. HanpagJjieHHble CBeT/Ible TEHH

HanpaBsneHHbli cBET 00bIYHO HIMHUTHPYET COJTHEUHbIH CBET, U OAMH HCTOYHHUK CBE-
Ta MOXET OCBELIATh BCIO CLEHY. TO O3HAYAET, YTO KapTa TEHEHN YacTO MOKPbIBAET
GONbLIYIO YaCTh CLEHBI Cpa3y M 3TO A€NaeT TEHH BOCIPUHMYMBBIMU K Mpobie-
M€, Ha3bIBaEMOH «CIIaXXMBaHUE MEpCNeKTHBbI». [Ipole roBops, criaxuBaHHe
NIepCIEKTHBbI 03HAYAET, YTO MMMKCEIH KapThl TEHEH, BUAHMbIE OJIU3KO K Kamepe,
BBITTISAAT YBEIMUYEHHBIMU H «KOPOTKMMHY» IO CPABHEHHUIO C TEMH, KOTOPbIE Ha-
xoastcs nanelue. JlaHHas npobaema XopoLlo BUAHA Ha puc. 5.12.

Puc. 5.12. Cenascusanue nepcnekmugst

CrnaxuBaHue MNEPCIEKTUBBI MEHEE 3aMETHBI ITPU UCIIOJIB30BAHUH MSATKUX TeHei
U BBICOKOT'O pa3p€LUC€HHUA OJ1s KapThbl TeHei. OQHAaKO HCMONIb30BaAHUE 3THX (I)yHK-
LM MOBBICUT CHCTEMHbIE TpCGOBaHPlﬂ, B YaCTHOCTH, K BUACOKApPTE, [TIO3TOMY MO-
KET NOCTpanaTb 4aCTOTa KaaApOB.

[TpuunHa, 1O KOTOPOH BO3HUKAET HAJOXKEHHE MEPCIEKTHBBI, 3aKJIIOYAETCS B TOM,
4YTO pa3auyHble 00MacTH KapTbl TEHEH MPOMOPLHMOHAIBHO MacluTabupyloTCs ¢
TOYKH 3peHusi kamepbl. KapTa TeHell OT MCTOYHMKA CBETA J0JKHA MOKPBIBATh
TOJBKO Ty YaCTh CLEHbI, KOTOpas BUIHA KaMepe, YTO OMpEeAe/sieTCsl YCEeYeHHUEM
o63opa kaMepbl. Eciyu Bbl npeacraBuTe NMpOCTOH caydaid, KOraa HanpaBleHHbIH
CBET MCXOAMUT HEMOCPEACTBEHHO CBEPXY, Bbl MOXETE YBHAETh CBSI3b MEXAY ycCe-
YEHHBIM KOHYCOM U KapToii TeHei (puc. 5.13).
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Puc. 5.13. Hanpaenennsiit ceem u kapma menei. Ilpununa «cmynenuamuix» menei

[Tocmotpure Ha puc. 5.13. JlanbHUH KOHELl yCEYEHHOTO KOHTYpa MokphIT 20 MHK-
CeJISIMHU KapThl TeHEH, a OIMKHHIM — TONIBKO 4 mMUKcensIMHU. TeMm He MeHee, 00a KOH-
1a oToOpa)xcaroTCsi OMMHAKOBOrO pa3Mepa Ha 3kpaHe. B pesynbrare paspeuienue
KapThl 3HAYUTEIBHO MEHbILIE [T TEHEBbIX 00J1acTeH, KOTOpble HAXOAATCS OIU3KO
K kamepe. OOpaTHTe BHUMaHHE, YTO Ha CAMOM JieJie pa3pelieHHe HAMHOTIO BbILIe,
yem 20x20, 1 kapTa 0ObIYHO HE HAEATbHO PACIIONIOXKEHA MPSAMO Mepe] KaMeEPOH.

Hcnonb3oBanue Oonee BBICOKOTO pa3pelleHHs A BCeH KapTbl MOXET yMEHb-
WHUTh 3QPEKT KKOPOTKHX» 001aCTeH, HO 3TO NOTPedNAeT OONbILIE NAMATH U MTPO-
NYCKHOH criocoOHOCTH npH peHzaepuHre. [lo anarpaMme noHsATHO, YTO GoJbLIAs
4acTb KapThl TeHEH «TepseTcs» B OJNIMIKHEM KOHILIE YCEYEHHOro KOHyca, OTOMY
YTO OHA HUKOrAa He OyAeT BUIHA; TaKXkKe pa3pellieHHe TEHH JaleKO OT KaMephbl,
BEpPOSATHO, Oy €T CIIMILKOM BLICOKMM. MOKHO pa3fienuTh 061acTh yCe4eHHOro Ko-
Hyca Ha [B€ 30HbI B 3aBUCUMOCTH OT pPacCTOsSHHUs 10 kaMepbl. 30Ha Ha OJIH)KHEM
KOHIIE MOXET HCIO0JIb30BaTh OTAEIbHYI0 KapTy TEHEH C YMEHbLUEHHBIM Pa3MEPOM
(HO ¢ TeM xe pa3pelleHHeM), YTOOb! KOJIHYECTBO MUKCeNeH ObLI0 HECKONBKO Bbl-
POBHEHO.

Puc. 5.14. Hcnone3oearnue 6onee 6bicoKo2o paspewmenus
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3TH no3TanHble COKpallleHHs] pa3Mepa KapThl TEHEH H3BECTHBI KaK KacKaIHble
kapThl TeHeH. B HacTpoiikax kayectBa (Edit, Project Settings, Quality) BbI Mo-
JeTe YyCTAHOBHTh HOJIb, IBA HJIM YeThIpe Kackana AJsi JaHHOTO YPOBHS KayecTBa

(puc. 5.15) — napametp Shadow Cascades.
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Puc. 5.15. Hacmpoiixku kauecmea 011 npoekma

5.2. I ;100a6HOE OCBEULICHME

I'no6anbroe ocsewenue (Gl, Global Illumination) — 310 cuctema, MoaeaHpyO-
11as1, KaK CBET OTPaXKaeTcsl OT MOBEPXHOCTEH Ha IpyrHe MOBEPXHOCTH (HENPSMOH
CBET), @ HE OrpaHHYHBAETCS TOJILKO CBETOM, KOTOPBIH MagaeT Ha MOBEPXHOCTh
HENnoCpeACTBEHHO OT HCTOYHHKA CBeTa (NPsAMOii CBET).

MopennpoBaHHe HENPSMOTrO OCBELUEHHs pealn3yeT 3G deKTbl, KOTOpbie IeNalT
BHPTYaJIbHbI MHp Oosee peaqTuCTHYHbIM H B3aHMOCBSI3aHHBIM, [IOCKOJbKY 00b-
€KTbl BIMSIIOT HA BHELUHHH BUI ApYT Apyra. OQHUM H3 KJIaCCHYECKHX NPHMEPOB
SIBJIIETCS] «UBETHOE KPOBOTEUEHHE), KOIIa, HAIPUMEp, COTHEYHBIH CBET, Nonaaa-
IOLIMI Ha KPAacHBbIA OUBaH, BbI3BIBAET OTPAXXEHHE KPACHOIO CBETa HA CTEHE MO-
3au Hero. JIpyro# ciyyai, KOraa COJTHEUHbIH CBET MafaeT Ha Moj Npi OTKPBITHH
nelepsl H OTCKaKMBAeT BHYTPH, TAK YTO BHYTPEHHHE YACTH MELUEPHI TAKKE OC-
BEILAIOTCS.

Tpa,ummox—mo, BHAOCOHUTIPBI H APYyTrHe I‘pa(bw{ecxue MPHIIOXKEHHS p€aibHOIo Bpe-
MCHH OrpaHHYHBAJIHCh MPSAMBIM OCBCILICHHEM, B TO BPEMs KaK BbIYHCIICHHA,
HCOGXOIH/IMI:IC OJ1 HENPSIMOI'0 OCBEUICHH, OBILIH CITHLIKOM MECIJICHHBIMH, MMO3TO-
MY HX MOXHO OBLJIO HCMOJB30BATH TOJBKO B CHUTyalHsX, HE CBA3AHHBIX C pealib-
HbIM BPEMEHEM, TAKHX KaK aHHMallHOHHbIC q)PIJ'IbeI CG.

1 Computer.Graphics
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Cnoco6 060MTH 3TO OrpaHHYEHUE B UTPax 3aKIKOYAETCS B TOM, UTOOBI PACCUHTHI-
BaTb HEMPSMOMH CBET TOJILKO AJIs1 OOBEKTOB U MOBEPXHOCTEH, O KOTOPBIX H3BECTHO,
YTO OHM HE MepeMellalTcs 3apaHee (KOTOpble SBISIOTCS CTAaTHYHBIMU). Takum
00pa3oM, MeIEHHOE BBIYMCIEHHE MOXET ObITh BBINOJHEHO 3a0J1arOBPEMEHHO,
HO MOCKOJBKY OOBEKThl HE MepeMellaloTcs, KOCBEHHBIH CBET, KOTOPBIH MpeBa-
PHUTENILHO PacCYUTaH TaKUM 00pa3oM, Bce ellle OyneT KOPPEKTHBIM BO BpPEMS BbI-
nonHenus. Unity moanep)xuBaeT 3Ty TEXHHKY, HasbiBaemyto Baked GI (apyroe
Ha3BaHue Baked Lightmaps).

Kpome Ttoro, B Unity mobaBieHa moamepXka HOBOTO METONA, Ha3bIBAEMOIO
Precomputed Realtime GI. Ona Bce ewe Tpebyer (a3pl npeaBapUTENbHOIO BbI-
yucnenusi, nonobHo Baked GI, u oHa Bce elue orpaHuueHa CTaATHYECKUMH 00b-
ekraMd. OZIHAKO OHA HE TOJIKO NMpEeABapUTEIbHO BBIYMCISET, KaK CBET OTpaXKa-
€TCsl B CLIEHE BO BPEMsI €€ CO3daHHUsl, HO W 3apaHee BBIYUCIISET BCE BOSMOXKHBIE
HCTOYHHUKH CBETa M KOOHPYET 3Ty MH(OpMALHMIO A1 HCIOIb30BaHHUs BO BpEMs
BbINOJHEHUS. TakuM 00pa3oM, OHa OTBEUAET Ha BOMPOC «ECIU KaKOH-THOO CBET
MOMNanaeT Ha 3Ty MOBEPXHOCTh, KyJa OH OTpaxkaeTcsa?» (i BCEX CTAaTUYECKUX
o6wekroB). 3arem Unity coxpaHsieT 3Ty HHGOPMALUIO O TOM, 1O KaKUM IMYyTAM
CBET MOXET PaclpOCTPaHATLCS sl JATbHEHLIEero HCMob30BaHus, OKOHYATENb-
HOE€ OCBELLIEHHE BBIMOJHAETCS BO BPEMs BBIMOJIHEHHs NMyTeM noaadd akTuye-
CKMX MCTOYHHUKOB CBETA Ha 3TH PAHEE PACCUUTAHHBbIE MYTH PACIpPOCTPaHEHHUS
CBE€Ta. JTO O3HAYyaeT, YTO KOJIMYECTBO M TUI HCTOYHHUKOB CBETA, UX MOJOXKEHHE,
HaIpaB/IEHHE M IPYrHe CBOWCTBA MOTYT OBbITh M3MEHEHBI, M HEMPSIMOE OCBEILE-
HUe OyneT OOHOBIATHCS COOTBETCTBYIOLIMM 00pa3oM. TOYHO Tak e BO3MOXXHO
TaKXe U3MEHHUTDb CBOICTBA MaTepHasia 00bEKTOB, TAKHE KaK UX LIBET, CKOJILKO CBe-
Ta OHH TOTJIOLIAIOT MM CKOJIBKO CBETa OHU U3NY4alOT CaMH.

B To BpeMs kak npeaBapuTenbHO BoluHcieHHOe Gl B peaqTbHOM BpEMEHHU Takoke
NPUBOIUT K MATKUM TEHAM, OHU OyayT Gosee rpyObIMH, YEM T€, KOTOPbIE MOXXHO
NoJy4uTh ¢ momolubio Baked GI, eciiu TobKO clieHa HE OYEHb MaJa.

Tawke oOparure BHMMaHue, uTO, XOTa Precomputed Realtime GI peamusyer
OKOHYATeJIbHOE OCBELIEHHE BO BPEMs BBIMIOJIHEHUs, OHO IETaeT 3TO MTepaTHUB-
HO B TEYEHHE HECKOJIBKHX KaJpOB, O3TOMY, €CIH B OCBELUEHHH OyayT crena-
HBI 00JIbLINE HU3MEHEHHS, oTpedyeTcs 6oblue KaapoB, YTOOBI OHO MOJTHOCTBIO
BCTYIWIO B CHIy. JIpyruMH ci0BaMH, €CiM LieneBas riarhpopMa MMEET O4YeHb
OrpaHHYEHHBIE PECYPChl, MOXKET OBITh Jyullle Mcnoiab3oBath Baked GI s myu-
LI TPOU3BOJUTEILHOCTH BO BPEMsI BBINOJIHEHH L.

[Mpumeps adpdexros Gl:

e lI3MeHeHMe HampaBleHHs M LIBETa HANPaBJICHHOIO CBETa JUIi UMHUTALUHU 3¢-
(ekra ABIWKEHHUs COMHLA 1O HeOy. M3MeHss ckallOOKCc BMECTE C HanpaBJeH-
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HBIM CBETOM, MOXKHO CO3aTh PEANTUCTHYHbIN 3QdeKT BpeMeHH qHs, KOTOPbIH
OOHOBJIAETCS BO BPEMS! BbINOJHEHHUA

e B TeyeHMe AHA COJHEYHbIH CBET, NPOHUKAOLIMHA yepe3 OKHO, ABHXKETCH MO
TN0JTY, U 3TOT CBET pPeajlbHO OTpakaeTcsl o KOMHaTe M noToiky. Koraa conxeu-
HbIH CBET OCTHUIaeT KPaCHOrO JMBAaHA, KPAaCHbIH CBET OTpPaXkaeTcsl Ha CTEHe
nosaau Hero. Mi3MeHeHHe LiBeTa AMBaHA C KPacHOIO Ha 3€JeHbIH NMPHUBEIET K
TOMY, YTO LIBET Ha CTEHE 3a HUM TOXE€ U3MEHHTCS C KPACHO20 HA 3e1eHblil

e AHuMauus n3nyqa}ome171 CrnocoOHOCTH MaT€pHajia HECOHOBOTO 3HaAKa, 4YTOOBI
OH Ha4daJl CBETHTBCA HAa CBO€ OKPY>XEHHE NMPH BKIIHOUYEHHH

5.2.1. Oxno Lighting

Oxno Lighting (xomanna menio Window, Rendering, Lighting Settings) sBns-
€TCs [JIABHOW KOHTPOJIbHOHM TOUKOH 11 QyHKLUHMH rmobanbHOro oceleHus Unity
(GI). Hy>xHO OTMETHUTD, YTO B OOJIBIIMHCTBE CJIy4aeB HACTPOMKH 1O YMOTYAHHIO
BIONHE TIpHemyeMble (pHc. 5.16), HO CBOHCTBA OKHA MO3BONAIOT HACTPaHBaTh
MHOrHe acnekTsl npouecca Gl 1y HacTpOHWKH CLEHbl MM ONTHMH3ALUUH Kaye-
CTBa, CKOPOCTH U MECTa /Il XPAaHEHHs TI0 Mepe HEOOXOAMMOCTH. ITO OKHO TaKXKe
CO/IEP>KUT HAaCTPOMKH OCBELLEHHS, KOTOpbIe ObUTH AOCTYMHBI B CTAPbIX BEPCHAX
Unity. e

e T =
¥ Ligrtng 1
SEene. Environment Reaitmie Lightmaps  Baked Lightmaps -

§
i
Lignrg Settings. Settngslighting
New Ligring Settings.
+ bealtime Lighting
Reatime Giobet Mmiaauon  +
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ML
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Lightmap Padding 2 -
Maxtightmap Suze 1024
Compress Lightivngs

Ambigat Occhison

:sd'gm Probe Visushzation
i1 Only Probes Used By Selecton
Displey Woglhts #

P ' Puc. 5.16. Okno Lighting
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DneMeHTHI ynpaBieHus B okHe Lighting pa3neneHsl Ha TpH BKIaaKH:




Unity. Monxoe pykosoacTso

e Scene — 31eCch coaepKaTCs HACTPOHKH, KOTOPbIE MPUMEHSIOTCS K CLIEHE B LIe-
JIOM, @ HE K OTAEJbHBIM 00beKTaM. DTH HACTPOHKH YMPaBJISIOT CBETOBBIMH
addexramu, a TaKKe NapaMeTpamMH ONTHMHU3ALUH

e Environment — HacTpoiiku OCBelLleHUs OKpY»katoleit cpenbl. B npenbinyiueit
BEPCHU YacTb 3THX HAacTpoek Obljla Ha BkJIagke Scene, a 3ateM Obuia nepe-
HECEHa Ha OTAEJIbHYI0 BKIIAAKY. 31€Ch, HAIPUMED, XPAHATCS HACTPOHKH He-
0ocBoma (MOXHO BBIOpaTh MaTepHall HEOOCBOAA H YCTAHOBHUTH APYTHe napa-
METPBI), BKJIKOUUTh TYMaH U T.1.

e Realtime Lightmaps — oroOpaxarorcs ¢aiiyibl pecypcoB KapThl OCBELUEHHS,
co3nanuble nponeccoMm GI nns Precomputed Realtime GI

e Backed Lightmaps — otoOpaxaiorcs ¢aiibl pecypcoB KapThl OCBELIEHHS,
co3nanHble npoueccoM GI nns Backed GI

[TapameTpsl, KOoTOpBIE MOXKHO H3MeHHTH B okHe Lighting (6e3 pa3nmenenus Ha
BKJIQJIKH ), MpeCcTaBieHbl B Tabm. 5.2.

Taobnuya 5.2. llapamempui océeujenun

ITapamerp Onucanue

Ckaitbokc — 3T0 H300pakeHHe, KOTOpoe Mo-
SIBJISIETCS MO3aJH BCETO OCTAJIHOTO B CLIEHE,
4yT00BI HMHTHPOBATh HEOO MM IPYrod oTAa-
JIEHHBIH (OH. DTO CBOHCTBO IMO3BOJISIET BaM
BbIOpaTh acceT ckalbokca, KOTOpBIH Bbl XOTH-
T€ UCTOJIb30BATh ISl CLEHBI

Skybox Material

Korma wucnonb3yercs npouenypHbId CKal-
OOKC, BBl MOXKETE HCIOJIb30BATh 3TOT Mapa-
METp AJis BbIOOpa OOBEKTa HarpaBJIEHHOTO
CBETa, YTOOB! yKa3aThb HANpaBlIEHHE «COJH-
ua» (umu yoboro Apyroro OOJIBLIOTO HC-
TOYHHMKA CBETA, OCBELIAIOLIETO BaLly CLIEHY).
Ecnu aas 3T0ro napameTpa ycTaHOBJIEHO 3Ha-
yeHHe None, IPEAnoaaraeTcs, 4To CaMbli ap-
KU1 HanpaBJEHHBIH CBET B CLEHE MPEACTaB-
JISIET COJIHLE

Sun Source

Environment Lighting [TapamMeTpsl OCBELIEHHS OKPYXaIOLIEH Cpeabl
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Source

[To3BossieT BbIOpaTh, 4TO OYAET BHICTYNATh B
KaueCTBe OCBELUCHHs OKpYXKalollero Mupa —
Skybox (He6ocBox), Color (uBer), Gradient
(rpaaueHr)

Intensity Multiplier

[To3BossieT U3MEHAThb SIPKOCTh CKalOOkca Ha
CLEHe

Ambient Mode

[To3Bonisier BbIOpaTh pexHUM 100ATBHOrO
ocewieHus (GI), koropslil Oyaer Hcnosib30-
BaThCS U1 MPOPHCOBKH OKPY>KAIOLIEro CBETa
— Backed unu Realtime

Environment Reflections

anaBneHne OTPAXXECHHUAMH

Source

[To3Bonsier ykazaTb, cCledyeT JH HCMOJib30-

BaThb ckaibokc s 3ddexToB oTparkeHus (1no
YMOJIYaHHIO) MJIM XKe BbIOpaTh KyOHYECKYIO
kapTy (3HaueHne Custom) 1151 MCONb30Ba-
HHs1 BMecTO Hero. EcinM B kauecTBe HCTOYHH-
Ka BblOpaH CkaiOOKC, TO MpeaOCTaBIsIETCs
JIOTIOJIHUTEIbHAs! OMUMS AJIs1 YCTAaHOBKH pas-
pelueHus ckaiibokca 1 uesied oTpaxeHusl

Resolution

3anaer pa3peuieHue ckaiibokca

Compression

Onpenensier, kak Unity Oyzer cxumarb Ky-
Ounueckue kapThl. JIocTynHbI 3HaUeHHUs: Auto
(aBromarnuecku), Compressed (MCrosb3yeT-
cs1 oxarue), Not compressed (6e3 coxaTHst)

Intensity Multiplier

MHOXHTEIb HHTEHCHBHOCTH J11 OTPAXXKEHU I
Ha CLIEHE

Bounces

OnpenensieT, CKOJIbKO pa3 OTpakeHHe Oyner
BKJIIOYATh JIpyrHe OTPaXKeHHsI

Realtime Lighting

[Tapametpsl Realtime Lighting

Realtime Global Illumination

Bxirouaer/Boikintouaer Realtime Gl

Backed Global Illumination

Bxmoyaet/Beikimtouaetr Backed GI
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Lighting Mode

PexxuM ocBellieHus

Realtime Shadow Color

LlBer TeHM B pexHUMe peaJbHOTO BpeMme-
HH, €CJIM HMCIONB3YeTCs PEXHUM OCBEILEHHUS
Subtractive

Lightmapper

[To3BossieT BBIOpaTh cUCcTEMY, KOTOpasi OyaeT
UCIONB30BaThCSA 1J15 CO3[aHHUsl OCBEILECHUS

Indirect Resolution

Pasperienue 115 pacueToB HEMPSAMOTO OCBe-
IIeHUs. DKBUBAJIEHTHO pa3pelleHUI0 B pe-
aJIbHOM BPEMEHH IMpPH MCIMONB30BaHUHU Tpel-
BapuTeNabHO BbluMciaeHHOro Gl B peansHOM
BPEMEHH (JOCTYMHO TOIBKO B TOM Ciyuae,
ecnu Precomputed Realtime GI B peanbHoM
BPEMEHH OTKIHOYEH)

Compress Lightmaps

Ambient Occlusion

bynyTt nu cxxumMatecs naidtMansl. CxaThe co-
KpallaeT pa3Mep AHMCKOBOTO NMPOCTPaHCTBa,
HO HEraTHBHO BJMA€T HAa MPOU3BOIUTENb-
HOCTh

OtHocuTenbHas SPKOCTb MOBEPXHOCTEH B
OKpY>KalolIel OKKIIO3UH (TO €CTh YaCTUYHAs
O/OKMpOBKa BHELIHETO OCBELUEHHs BO BHY-
TPEHHUX yInax). bonee BbICOKUE 3HAYEHUS
YKa3bIBAKOT Ha OOJBIIMH KOHTPACT MEXAY
OKKJIFO3UPOBAaHHBIMH U MOJIHOCTHIO OCBELLIEH-
HBIMHU Y4acTKaMH. DTO OTHOCHUTCSI TOJBKO K
HEMpsSIMOMY  OCBELUEHHID, PacCYUTAHHOMY
cucremoii Gl
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Directional Mode

Kapra ocBelieHlss MOXeT ObITh HacTpoeHa
IU1s XpaHeHUs MHGOPMALMH O JOMHHHPYIO-
ILIEM BXOJISLIEM CBETE B KOXKIOH TOYKE Ha Mo-
BEpXHOCTAX 00bekTOB. B pexxume Directional
reHEepHpYETCs BTOpasi KapTa OCBELUECHHs Ul
COXpaHEHHs IOMHMHHPYIOILETO HarpaBlIeHHs
BXOJSILLETO CBETA. JTO MO3BOJSAET PACCENBATh
MaTepuaibl ¢ HOPMaJlbHBIM OTOOpaKeHHEM
1 pabotel ¢ GI. Pexxum Non-Directional ot-
KJIIOYaeT BTOpYlo KapTy. HampaBneHHbIH pe-
XXMM TpeOyeT NpUMEPHO BABOE 6osblie Me-
CTa JUIs XpaHEHHs JOMOJHUTENBHBIX JaHHBIX
KapThl OCBEILEHHUS

Indirect Intensity

3HaueHHe, KOTOpOe MaclTabUpyeT SApPKOCTh
HENMpsIMOTO CBETa, BUAMMOIO B OKOHYATeElb-
HOH KapTe OCBELUEHHA (T. €. OKpYy)KarolHH
CBET WJIH CBET, OTPAXXCHHBIH U UCIYLUEHHBIH
oObekTaMH). YcTaHOBKa 3TOro napaMmerpa B
1.0 ucnonp3yer MacmTabUPOBAHUE MO YMOJI-
YaHHUI0; 3HaueHHUs MeHblue 1,0 yMeHbIIAIT
UHTEHCHUBHOCTb, a 3HaYeHus 6onbe 1,0 yBe-
JUYUBAIOT €€

Lightmap Parameters

ITo3BonseT BbIOpaTh peceT 11 1aiT-Mmana. B
OonplIMHCTBE ciy4yaeB noctaTtouHo Default-
Medium, HO BbI MoxeTe BeiOpath Default-
HighResolution 115 HauBbICLIETO Ka4yecTBa.
KHonka View mo3BonseT NpocMOTpPETh Ha-
CTpoikH mpecera. Eciv U3 3TOro crnucka Bbl-
Opate Create New, TO 3TO O3BOJIUT BaM CO3-
Jatb COOCTBEHHBIH NPECET HACTPOEK

Fog

Bknrodaer/Boiioyaer TymMaH. OyeHb HHTE-
PECHBII MmapaMeTp, Mocie BKIUYEHHUS KOTO-
poro y Bac OyaeT BO3MOXXHOCTb HacTPOHUTh
oTroOpakeHHe TyMaHa — BbIOpaTh €ro LIBET,
IJIOTHOCTh, PEXUM. BxirounTe TymaH U no-
CMOTpHUTE, Kak npeoOpa3uTcsi Baila CLEeHa
(puc. 5.17)
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TekcTypa, ucnonb3yemas Ui pPUCOBAHUS
OpeoJia BOKPYT HCTOYHUKOB CBETa

Halo Textture

Halo Strength BuauMocTh opeonoB BOKpyr orHen

Bpewms, B TeueHne kotoporo O1uku 0OBbEKTH-

Flare Fade Speed Ba MCYE3AKOT U3 MOJ 3PEHHUs MOcie UX Mo-
SIBIICHUS
Flare Strength Bunumocts 61ukoB ot doHapeit

Cookie TekcTypa UCTIONb3YETCS ISl MECTHOH

Spot Cookie
MOJICBETKH

g B 1) pm® 21
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Puc. 5.17. Cyena npu exnioueHHoM mymane

5.2.2. Kom GI

Mexanusm k3wnpoBanus Gl Cache ucnonessyercs cucremoit Global [llumination
U1l XpaHEHHUS! IPOMEXXYTOUHBIX (haiIOB NPH CO3IaHUH CBETOBBIX KapT, CBETOBBIX
30HIOB U 30HAOB oTpaxkeHHs. Ko GI sensercs o0muM K3LIeM, Mo3TOMy Mpo-
€KThl C OJJUHAKOBBIM COIEPKHUMBIM MOT'YT COBMECTHO HCIIOJIb30BAaTh HEKOTOPHIE
¢aiinsl 11 yckopeHHus cOOpKH.

®
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Hactpoiiku GI Cache moxHo Haiitu B Edit, Preferences, GI Cache. 3nech Bbl
MOXKETE YCTAHOBHUTb pa3Mep K3Illa, OYUCTHTh TEKYLUME KIUIHPOBaHHbIE (aitiibl
(xHonka Clean Cache), a Takke YCTaHOBHTb COOCTBEHHOE MECTOIMOJIOKEHHE
Kawa (puc. 5.18).

€3 Preferences %
GQenerai GiCache
20
¥ Analysis Maximum Cache Size {GB) AP i 10
FrReler Custom cache location
Cache Server {globai} '
Colors Cache compression
Extemel Tools Clean Cache
C.w Cache size is 49.5MB
Search Service Cache Folder Location: :
Timeline C:/users/Den/AppDataftocall ow/Unity/Caches/GiCache
Ul Sgaling

Puc. 5.18. [lapamemper k3wma GI

Ecau Huyero B cueHe He U3MEHHUJIOCh, TO MPU Nepe3arpy3ke Ballel CLeHbl JaH-
Hbl€ OCBEIIEHHS JOJKHBI 3arpy’KaThCsl U3 K31la 32 OUeHb KOPOTKOE BpPEMSI.

Korzaa pa3mep ka1ua craHoBUTCS Oonblue, YeM pa3Mep, yka3aHHbIH B HaCTpoHKax,
Unity co3naer 3agaHue 1j1si 00pe3KH JaBHO UCMOJb30BaHHbIX dainoB. Eciu Bce
(aiinbl B K3LLE UCMOB3YHOTCS, MOTOMY YTO CLIEHA OueHb OOJblUas WM pa3Mep
K31l1a CIMIUKOM MaJl, BaM HYXHO YBEJMUYMTb pa3Mep K3lla B HAaCTpOHKax, MHAYe
Unity OyaeT noATOpMa)KHBaTh.

VYnanste karangor GI Cache Bo Bpems pabotel Unity Hebe3onacHo. [lanka GI
Cache coznaetcs npu 3anycke pefakTopa, U peaakTop MnoAaep:KHBaeT KOJIEKLHIO
X3lUei, KoTopasi uicosb3yeTcs As norcka daiios B nanke Gl Cache. Ecnu daiin
WJIM KaTajor BHE3AMHO HCUE3HET, CUCTEMA HE BCEraa MOXKET BOCCTAHOBHUTLCS MO-
cje c00s, U B KOHCOJIM Bbl OJYYHTE OLLIHOKY.

Jns ynaneHus kswa Bcerga ucnosnbsyite toabko kHonky Clean Cache (puc.
5.18), a He ouMLLANTEe KaTajor K31l1a BPYYHYIO.

MosxHo coBmecTHO ucnonb3oBarh nanky GI Cache Ha pa3HbIX KOMIBIOTEPAX, YTO
caenaet pebunn accera Lighting Data ObicTpee.
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5.3. Hcroaab30BaHue JIMHEIHHOTO OCBeIIeHUS

JInHeliHoe ocBellleHHe — 3TO MPOLIECC OCBELIEHHUS CLEHbI NPU MOJHOCTBIO JIH-
HEMHBIX BXOAALMX NaHHBIX. OOBIYHO TEKCTYpBI CYILECTBYIOT C 3apaHEe NpUMe-
HEHHOH K HUM raMMO#, IOTOMY TEKCTYpbl HE JIMHEHHBI, €CIH 110 HUM OCYLLECT-
BJI€TCs BBIOOpKA B MaTepHaie. Eciiu Takue TEKCTypbl HCIIOJb3YOTCS B POpMyJIax
pacyeTra CTaHAapTHOTO OCBEILEHHS], 3TO IPHOBOAUT K HENPABUILHOMY pe3yJbTa-
Ty GOpMYyJ, T.K. OHH OXKHIAIOT, YTO BCE BXOISILME NaHHbIe OyayT TMHEapH30BaHbI
nepea UCMoJIb30BaHHEM.

JluHeliHOE OCBelIeHHE — 3TO NMPOLIECC MOATBEPKIAEHUS TOTO, YTO U BXOISALIUE, U
UCXOJsILHE AaHHBIE LWIEHIEPOB HAXOOATCS B MPaBUIBHOM LIBETOBOM MPOCTPAH-
CTBE, YTO B pe3yJIbTaTe MMO3BOJISAET MOJTYYUTH O0JIee TOUHOE OCBELICHHE,

B cyuiecTByrolieM KoHBelepe peHaeprHra Bce UBETa U TEKCTYphl BLIOUPAIOTCS B
ramma npoctpaHctBe (Gamma Space Ha puc. 5.19), To ecTb raMMa KOppeKLUs He
ybupaeTcs u3 u300pa)xeHUH 1 LIBETOB NMEpPe] TEM KaK OHH NepearoTcs B LUeHaep.
M3-3a 3TOr0 BO3HUKAET CUTYallMsl, KOT/1a BXOJSILKE TaHHbIE Lielaepa HaXxoasaTcs
BramMa-npoctpascTse. Eciu 31o ciydaercs, To GpopMyia ocBeLeHHs BOCTIPHHH-
MaeT Takue IaHHble, Kak eciau Obl OHU OblIM B THMHEHHOM npocTpaHcTse (Linear
Space Ha puc. 5.19), u B UTOre K OKOHYAaTEIbHOMY MHUKCEIK HE MPUMEHSETCS
raMma Koppekuus. B G0JbLIHHCTBE ClTy4aeB 3TO BBIMIAOMT NPUEMIIEMO, T.K. [IBE
ouHOKH B UTOTE IpYyr Apyra HUBenupyoT. Ho 310 He npaBuiabHO.

Linear Space Gamma Space

Puc. 5.19. lF'amma-koppeKyua u NuHeldnan KOppeKuun

Ecnu nuHelHOE OCBelleHHE BKJIIOYEHO, TOrAa BXOASLUME AaHHbIE LUEHIEepHOH
IpOrpaMMBbl IOCTaBISIOTCSA BMECTE C YaJ€HHOH U3 HUX raMMa Koppekuuei. s
LIBETOB 3TO NpeoOpa3oBaHHe MPUMEHSETCS aBTOMaTHYECKHU, €CJIM Bbl B IHHEHHOM
npoctpaHcTBe. TeKCTypbl BbIOMpAKOTCs C Hcmojib3oBaHHeM anmnapaTtHbix SRGB.

m ......................................................... o = =late et e ST i WY T S Y M
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CUHTHIBaHHUH; UCXOIHAs TEKCTypa MOCTaBISETCS B raMMa-IPOCTPAHCTBE U 3aTEM
npH BbIOOpKe B rpaduueckoM 060pyaOBaHUH PE3ybTaT aBTOMaTH4YECKH KOHBED-
THpyeTcs. 3aTeM 3TH BXOASALLHME NaHHbIE MOCTABIAIOTCA LIEHIepy H OCBELIEHHE
pacCUMTHIBaeTCsA Tak, Kak OHO paccyHuTanock Obl B 0ObIYHOM cuTyauuu. 3aTeM
pe3ynbTaT 3aMUChIBaeTCs B KaapoBhlit Oydep (framebuffer). 3aTeM 3T0 3HaueHHE
a160 nMoaBeprHeTcs raMMa KOpPpeKLHMH U CHOBa OyIeT 3amucaH B KagpoBeId Oy-
dep, 1160 OHO OcTaHeTCs B JMHEHHOM MPOCTPAHCTBE VIS TOTO, YTOOBI MO3XKE
MOABEPrHYThCS raMMa-KOpPPEKLIMH; 3TO 3aBUCHUT OT TeKylued kKoHPUrypauu pes-
nepuHra (mossxe 6yner nokaszaHo, Kak €€ U3MEHHUTB).

[Ipy HcroB30BaHHH JIMHEHHOrO OCBEIUEHHMS, BXONSALUME 3HAYEHHS ypaBHEHHH
pacueTa cBeTa He Takue, Kak B raMMa-NpoCTpaHCTBe. [IpyrdMH CIOBaMH, NMpH
CTOJKHOBEHHH C IOBEPXHOCTSAMHM, My4YKH CBeTa OyoyT HMETh MHYIO OTBETHYIO
KPHUBYIO, YeM IIpH TeKylleM koHBelepe penaepunra Unity.

[TocMoTpuTe Ha puc. 5.19. Cnag oT ocBelleHHs, OCHOBAaHHOTO Ha PacCTOSTHUH
(distance-based) mwin Hopmansx (normal-based), MeHseTcs OByMs crocobamH.
Bo-nepBhIX, IPH pEeHAEPHUHTe B THHEHHOM pEXUME, AONOJHUTENbHAS POU3BO-
JIUMas TaMMa-KOppeKLHs 3aCTaBUT paguyC MCTOYHHKA CBETa Ka3aThCs OoJbLIe.
Bo-BTOpBIX, Kpast OCBELIEHHS CTaHYT Oojiee KPYThIMH. 3TO NpaBHIIbHEE MOIEIH-
pyeT crax HHTEeHCHUBHOCTH CBETa Ha MOBEPXHOCTAX.

Korzaa BbI HCMIONIB3yeTE OCBELIEHHS B raMMa-IPOCTPAHCTBE, K LIBETAM U TEKCTY-
paM, nepefaBaeMbIM B Lueiaep, MpUMeHeHa ramMma koppekuus. Korma oHu uc-
MONb3YIOTCA B Lueiinepe, LBeTa BBICOKOH APKOCTH HAa CaMOM JeJie sipye, YeM OHH
JOJDKHBI OBITh NPH JIMHEHHOM OCBeIIeHHH. TO ecTh SPKOCTh MOBEPXHOCTH Oy-
JeT pacTi HeJTHHEHHO MPH YBETHYEHHH HHTEHCHBHOCTH CBETA. JTO NPUBOIHUT K
CITMLIKOM SIPKOMY OCBELLUEHHIO BO MHOTHX MECTaX, M TakoKe MOXET NPHUBECTH K
OLIYIIEHHIO, YTO BCE MOAENH U CLEHbI BEIMBITHL. Korna Bbl HCMONB3yeTe JIHHEI-
HO€ OCBELIeHHe, HHTEHCHBHOCTh MOACBEYHBaHUSA TOBEPXHOCTH OCTAETCS JIMHEH-
HO# MpH yBeNHYE€HHH HHTEHCHBHOCTh HCTOYHHKA CBeTa. B pesynbrare BbI moiy-
4yuT G0Jee peaTMCTHYHOE 3aTeHEHHE MOBEPXHOCTH U HaMHOTro 6oJjiee KpacHBYIO
LIBETOBYIO UyBCTBHTEIBHOCTh IOBEPXHOCTH.

[TocmoTpute Ha puc. 5.20 — npuMep JTHHEHHOro (CBEpXy) U ramMmma (CHH3Y) Mpo-
CTpPaHCTBa MPH pa3HbIX YPOBHAX HHTEHCHUBHOCTH.

Tenepb camoe ri1aBHOE, KaK BHIOpaTh TOT M HHOM crioco6 koppekuuy. s 3To-
ro Beibepute koMaHny MeHio Edit, Project Settings, Player, Other Settings. ITa-
pamerp Color Space no3Bo:seT BoIOpaTh HYXHBIH THI LIBETOBOTO MPOCTPAHCTBA
(puc. 5.21).
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Puc. 5.21. Boibupaem mun neemosoii Koppekyuu npu oceeuieHuu

BriGepute npsiMo ceifuac 3HayeHue Linear 1 nocMoTpuTe, Kak U3MEHHTCs Bauia
CLIEHa.

5.4. Kamepbl

Cuena Unity co3gaercs nmyTeM pa3MelUEHHs! U NlepeMeLUeHHs OOBEKTOB B TPEX-
MepHOM npocTpaHcTBe. [TOCKOMbKY 3KpaH 3pUTENs sABISETCS ABYMEPHBIM, 10J-

2 WUsobpaxenne cosgano Lee Perry-Smith u pacnpocrpansercs no nuuensun Creative Commons
Attribution 3.0, uctounnk http://www.ir-Itd.net/
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XeH ObITh crrocod 3axBaTa H300paXKeHHsI H «BbIPaBHHBAHHsI» €ro IJIs OToOpaske-
HHS. DTO JOCTHraeTcs C NOMOLLBIO KaMep.

Kamepa — 310 00beKT, onpeaemstolui BUA B MpocTpaHCTBe cueHbl. [lonoxenune
00BeKTa onpeensieT TOUKy 0030pa, B TO BpeMs kak npsiMast (Z) u Bocxoasasi (Y)
ocH 00beKTa OMpelensoT HampaBieHHe 0030pa H BEPXHIOK YacTh 3KpaHa COOT-
BeTcTBeHHO. KoMnonenT Camera Takxe onpenenser pa3mep u ¢popmy obdnact,
KOTOpasi MonafaeT B 00J1acTh MpocMoTpa. [locne yCTaHOBKH 3THX MapaMeTpoB Ka-
Mepa MOXET 0ToOpaxkaTh TO, YTO OHA «BHAMT» Ha 3kpaHe. Korma oObeKkT kamepsl
NepeMeLlaeTcs W BpallaeTcs, 0ToOpaXkaeMbli BUI Takxke OyIeT COOTBETCTBEHHO
nepeMeILaTbCs U BpalaThCsl.

5.4.1. IlepcnekTuBHbBIE H OPTOrpauyecKHe KaMmepbl

eees S Kamepa B peanbHOM MHpeE, HJIH JaXe uesoBe-
D, S s g YeCKHi I71a3, BUIUT MHP Tak, YTO OOBEKTHI BhI-
B MainCamers = Lgyet Detaoh =
£ S e DISAST MEHbIIIE, YeM OHH C TOYKH 3peHHs. DTOT
7 CER  CEME T H3BECTHBIH 3(PPEKT MepCrneKTHBBl MIHPOKO HC-
Rotation Raas1"¥o £ 2187 5
Scale BT B B TI0JIb3yeTCSl B HCKYCCTBE H KOMIBIOTEPHOM Trpa-
Y™ < camea ex) ¢HKe W BaxeH [UIA CO3MaHHUS peaTHCTHYHOM
| ClearFlags Shytas - .
Background T cuensl. EctectBeHHO, Unity monaep>xuBaer nep-
LS - CIIEKTHBHbIE KAMEPBI, HO B HEKOTOPHIX LIENISX BbI
FOV Axis verical s XOTHTE BU3yalH3UpOBaTh BUJ Oe3 3Toro 3 dekra.
Fisid of VI
<l i Hanpumep, Bbl MOXETE CO31aTh KApTy WIH HH-
| coppingPrmes  nuar 03 ($hopMaLHOHHBIN TUCTUIEH, KOTOPBbIH HE JOJXKEH
| Far 0 ~
| it -~ - BBITJISAETH TOUHO TaK XK€, KAK PealbHbIi 0OBEKT.
, = I Kamepa, koTopasi He yMeHbLIaeT pa3mMep 00beK-
| i - TOB C PacCTOSIHHEM, Ha3bIBaeTcsi opdorpaduye-
Rendeting Path Use Graphics Settings « ~ :
St CKOH, ¥ Kamepbl Unity Takxe HMEIOT ONLHIO AJist
Occhusion Culling "~ 3T0ro. Bribop THMa Kamephbl OCYIIECTBISETCS C
HDR Use Graphics Settmas = - . N
wsan Use Grophics Settings » TIOMOL1IBIO0 CBOMCTBA Projection o6bekTa KamMepsl
Aliow Dynemic Reso, (pHc 5 22)
T gt Denplay Dinpiay 1 . T ’
& - Fisrs Layer |
Ik - Audiplistensr | @ ® |
I b gees 1 Puc. 5.22. Ceolicmea xamepul

Kak nepcriekTHBHbIe, TaKk U opdorpaduueckie KaMmepsl HMEIOT OrpaHHYEHHE Ha
TO, KaK JaJieKO OHH MOTYT «BHAETH» C UX TEKYLIero nojoxeHus. [Ipenen onpene-
JSIeTCs TUIOCKOCTBI0, KOTOpast NEPIeHAUKY/ISIpHA HanpaBJieHHI0 kaMepel (Z). 1o
U3BECTHO KaK 0dlbisAs NAOCKOCHb OMCeueHusl, TOCKOJIbKY 00ObEKThI, HaXOISILH-
ecsi Ha OOJIBILIEM PACCTOSIHUHM OT KaMephbl, «00pe3aroTcs» (T.€. UCKIIIOUYAKTCS U3




Unity. Monnoe pykoeoacteo | < unity

pennepunra). KpoMe Toro, psaom ¢ KaMepoid HMEETCsl COOTBETCTBYHOLIAS OuiC-
HS5l NIOCKOCHb OMceveHUss — BATUMBIH JHana3oH pacCTOSHUH — 3TO pacCTOsHHE
MexIy IBYMs IIIOCKOCTAMH. COOTBETCTBYIOLIHE MapaMeTphbl PEryIHPYHTCS
ceoiictBamu Clipping Planes Far u Clipping Planes Near B okHe HHCIIEKTOpa
(cm. puc. 5.22).

be3 nepcnekTuBbl 00bEKTHI 0TOOPaXKarTCsl OMMHAKOBOTO pa3Mepa HE3aBUCHUMO OT
HX PacCTOSHHA. JTO 03HaYaeT, YTo 00BbeM MpocMoTpa opdorpaduueckoit Kamepbl
OnpenenseTcs NpsIMOYroJbHOH paMKOH, MPOXOASAIEH MEXAY ABYMS MJIOCKOCTS-
MH OTCEYEHHS.

Ipu ncnonb30BaHHUHU NEPCIIEKTHBBI 00BEKTHI YMEHBLIAIOTCS B pa3Mepax C yBeNH-
YEeHHEM PacCTOSHHS OT KaMepbl. TO 03HAYaeT, YTO IIHPHHA H BBICOTa BUIUMOMH
4aCTH CLIEHBI YBEJIHYHUBAETCS C YBEIHYEHHEM pacCTosHUs. Takum o6pa3oM, 00b-
eM 0030pa nepcrneKTHBHOH KaMepsl — 3TO He KOpoOka, a NHpamMHaa ¢ BEpIINHOH
B [IOJIOXKEHHH KaMepbl U OCHOBaHHEM B JalbHEH MI0CKOCTH oTceueHHs. Popma,
OJIHaKO, HE COBCEM MTUpaMHUIalibHasi, TOTOMY YTO BEpLIMHA OTpe3aHa OT OKHEH
IUVIOCKOCTH OTceueHHs. YceueHHe ompernensercs napamerpoM FOV — Field Of
View.

5.4.2. ®oH a5 Kamepbl

Jlns BHYTPEHHHX CLEH Kamepa BCeraa MOXeT OBbITh MOMHOCTBIO BHYTPH KaKoro-
160 06beKTa, NPeaCTaBIAOLIEr0 HHTEphep 3AaHHUs, MeLepbl WK OPYToi CTpyK-
Typsl. OfHaKo Koraa AeiicTBHE MPOUCXOOHUT Ha OTKPBITOM BO3IyXe, MEXIy 00b-
€KTaMH OyleT MHOTO MyCThIX 00/1acTeil, KoTopble BOOOIIE He 3aMoHEHbI HHYEM;
3TH (OHOBBIE 061aCTH 06BIYHO NPENCTABIAIOT HEGO, KOCMHYECKOE IIPOCTPAHCTBO
WK TEMHBIE [TTyOHHBI IOABOJHOMN CLEHBI.

Kamepa He MoxeT ocTaBHTh (GOH NOJHOCTHIO HEOMNpeneNeHHbIM, T03TOMY OHa
JOJDKHA YeM-TO 3alloJHHUTh MyCcTOe MpOCTpaHcTBO. CaMblii MPOCTOH BapHaHT —
O4YHUCTUTH (OH O POBHOTO LBETA MEpEN PEHOEPHUHIOM CLEHBI OBEPX Hero. Bl
MOXETE YCTAaHOBHTE 3TOT LIBET, HCNOJNB3Ys cBoiicTBO Background xamepb! — nnn
U3 HHCIIEKTOpa HJIH U3 CKpUNTa. bonee coxHbIH Moaxo, KOTOPBIHA XopoIo pado-
TaeT ¢ HapyXHBIMH CLIEHaMH, COCTOHUT B HCIIO/Ib30BaHHHU cKaibokca. Kak cnenyer
U3 Ha3BaHMA, CkalOOKC BelmeT cebs kak «kopoOouka» ¢ H300pakeHHsAMH Heba.
Kamepa pacnonaraercs B LEHTPE 3TOH «KOPOOYKM» H MOXKET BUAETH HEOO CO BCexX
cropoH. Kamepa BuauT npyryro obnactb Heba, Kora oHa BpallaeTcs, Ho OHa HH-
KOrJa HE CABHraeTcs OT LEHTpa (MO3TOMY Kamepa HE MOXET «IPUOTH3UTHCH»
k HeOy). Ckaiibokc oToOpakaeTcs 3a BCeMH OOBbEKTaMH B CLIEHE, H 03TOMY OH
NpeAcTaBIseT BUA Ha OECKOHEYHOM paccTosHHH. HanbGonee pacnpoctpaHeHHOe
MCMOIb30BaHHE — 3TO H300paxkeHHe Heba B CTaHAAPTHON HapyXHOH CLEHE, HO
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KopoOka (haKTHYECKH MOTHOCThIO OKPYXKaeT kaMepy. ITO 03Ha4aeT, YTO Bbl MOXe-
T€ MCIOJIB30BaTh CKalHOOKC U1 MpeACTaBIEHHs YacTei CLeHbI (HanpuMep, Xoul-
MHCTBIX PaBHHH, KOTOpbI€ POCTHUPAIOTCS 3@ TOPH30HT) MJIM KpyroBoro o63opa
CLIEHBI B KOCMOCE HJIH T0J BOJOH.

5.4.3. Ucnoab3oBaHue 0oJiee onHO Kamepbl. [IpakTHueckui
NpHMep NepeKTIYeHHs] KaMep

[To yMouaHHIO MPOEKT CO3[aeTcs ¢ ONHOM kaMepoit Ha cueHe — MainCamera.
OnHako Bbl MOXETE CO31aTh HECKOJIBKO KaMep — CTOJIBKO, CKOJBKO BaM HYXHO.
Hanpumep, BBl MOXXETE HCMIONB30BaTh ABE KAMEPHI — OAHY IS BUJa OT IEPBOTO
JU1a, a IPYTyHo — UTst BUJIA CBEPXY.

[To ymonmyaHuIO KaMepa OTOOpaXKaeT BUI Ha BECh IKPaH, MIO3TOMY 3a OOUH pa3
MOXHO YBHAETH TOJIBKO OIMH BUJ KaMephl (BUAMMAs KaMepa UMEeT HauboJbilee
3Ha4yeHue A cBoero cBoiictea Depth). OTkiI04MB OQHY KaMepy U BKIFOYHB OpY-
TYI0 M3 CLIEHapus, BBl MOXETE MOJYy4YUTh pa3Hble BUABI cueHbl. Hanpumep, Tak
MOXHO J€JIaTh, YTOOBI MEPEKIFOUUTHCA MEXIY BUIOM KapThl CBEPXY U BUIOM OT
MEPBOTO JIKIA. PaCCMOTPHM COOTBETCTBYIOLIWH cueHapuit (ucT. 5.1) Ha C#.

NucTunr 5.1. NepeknioyeHune kamep. AGCTpPaKTHbIR NpuMmep

using UnityEngine;
using System.Collections;

public class ExampleScript : MonoBehaviour |
public Camera firstPersonCamera;
public Camera overheadCamera;

public void ShowOverheadView() |
firstPersonCamera.enabled = false; // BHKJOUaeM KaMepy
OT MNEepBOIO Julla
overheadCamera.enabled = true;

public void ShowFirstPersonView() ({
firstPersonCamera.enabled = true; // BkJoOYaeM KamMepy OT
nepBOro Juua
overheadCamera.enabled = false;

OO6b1uHO TpebyeTcsi, YTOOBl XOTS Obl OOMH BUZA KaMepbl MOKpBIBA BECh 3KpaH
(HacTpoiika Mo yMOIYaHHUIO), HO YaCTO MOJIE3HO MOKAa3blBaTh APYTOH BUA BHYTPH
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HeOosbIoH 0bnacTy 3kpana. Hanpumep, Bbl MOXeTe MOKa3aTh 3epKano 3aAHEro
BUJIa B TOHOYHOH Urpe. Bbl MOXXeTe yCTaHOBUTH pa3Me) IKPaHHOIO NMPSIMOYToJib-
HHMKa KaMepbl, UCIOJIb3Ys ero cBoicTBO Viewport Rect.

Koopaunatel npsMoyronpbHMka 00JacTd MPOCMOTPAa «HOPMAIM30BaHbI» OTHO-
CUTENBHO 3kpaHa. HikHui U neBelit kpast uMetoT koopauHarty 0.0, a BepxHUH
v npaselii kpas — 1.0. 3Hayenue koopanHatel 0,5 — nonosuHa. Takke 3HaYEHHUE
cBoictBa Depth 17151 ocHOBHOH KaMepbl JOMKHO ObITh MEHbILIE, YEM AJIS1 KaMepbl
C MEHbIIHUM BUAOM. TOUHOE 3HaUEHHE He UMEET 3HaYeHMsl, HO MPABUJIO COCTOUT
B TOM, 4TO kaMepa c Oosiee BbICOKUM 3HaueHHeM Depth otobpaxaercs nosepx
Kamepsl ¢ 6oee HU3KUM 3HaYEHHEM.

Puc. 5.23. [Jee kameput ¢ paznvimu 6udamu

Teopus — 3T0, KOHEYHO, XOPOLIO, HO, HABEPHOE, BaM XOUETCS y3HATh, KaK Opra-
HU30BaTh MEPEKJIIOYEHHE KaMep Ha MpakTHKe. Y Hac yXe eCTh JAeMO-ClIeHa U3
naketa Residential Buildings Set (https://free3d.com/ru/3d-model/array-house-
example-3033.html). Pacnionoxure Ha clieHe HECKOIbKO TIOMOB M0 CBOEMY YCMO-
TpeHutro. [1ycTh B kauecTBe Urpoka y Hac Oyaer BbICTynath chepa — MOMEeCTUTe
€€ Ha CUEHYy.

K cdepe HyxHO 100aBUTH /1Ba KOMIIOHEHTA:

e Rigidbody — nns Hero Bbikmtounte mapamerp Use Gravity u yctaHoBuTe
orpanudenus (Constraints) Tak, kak nokasaHo Ha puc. 5.24. Msl He Oynem
nepemeluarbes no ocu Y, Ho Oynem nepemewarscsi o ocsiMm X u Z. B npuH-
LMIe BCE PaBHO, 10 KakKUM ocsiM OyzeM «ieTaTby» Balia cepa, raBHOe Mpo-
J€MOHCTPUPOBATh MEPEKITIOYEHHE KaMep

e Character Controller — koHTposep urpoka




Puc. 5.24. Ceoiicinea cpepui

Taxoke o3 cdepbl yctaHOBUTE 3HaueHHe Player
s Tag — uToObl cHCTEMa H HE COMHEBaNach, KTO
OyIeT 31ech UTPOKOM.

[TomecTHTe Ha clUEHy elle OAHY KaMmepy (OxHa,
Main Camera) y Bac yxe ectb. Mcrnonb3ys HH-

¥  Mguavoay LI, CTPYMEHThI MEpeMELIEHUs U BpallEeHus, nepe-
Ma 1 .
-4 = mectuTe Main Camera Tak, 4ToObl OHa MOKa3bl-
3:9-:'0'"9 sl 008 i Bajna cueHy cBepxy. Jpyrywo kamepy (oHa Oyzer
e Gravity
It Kinematic Ha3biBaThcsl MpocTo Camera) ¢ MOMOLUBIO 3THUX
Interpolate  Mona R ey g
B R . HMHCTPYMEHTOB HarnpaBbTe Oi1xke K 3eMmi1e — 4TO
¥ Constaints v Obl OoHa mokasbiBana cepy. CBoHCTBa KaMepsl
Frenze Position RN il
Ml gl T ko _ YCTaHOBHTE N0 CBOEMY ycMOTpeHu1o. [1ycTh oHa
M Y : o CMOTPHT C HEKOTOpbIM OTHAJIEHHEM Ha Hallero
Tirlv ey comtrolet ety @ % UTpOKa — YTOOBI MOJIYYUTh BUI OT TPETHETO JIHLIA.
Genpt 1 ) PuyerContivder
Acgaleration 5 !
o s Tenepb Hy»HO 3aCTaBUTh HallH KaMepbl C/IEUTh
"OVMAR Carmers = Main Camera (Cars 3a HawuM nepcoHaxeMm. Co3naiite cueHapuii
Defautt-Material eo CameraController.cs (nuct. 5.2). C 3TuM cueHa-
W, s, Sl : pHEM BBl y)Ke 3HaKOMBI 110 MPOLUJIOH riiaBe, HO,
"% a0d Componant 4TOOBI BBl JIMIIHUA pa3 He JIUCTANH KHUTY, MPH-

Bely €ro eLie pas.

NMuctunr 5.2. Cuenapun CameraController. Pabouun npumep

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

public class CameraController : MonoBehaviour
{

public GameObject Player;

private Vector3 offset;
// Start BH3HBaeTcs nepen NEepBbM M3MEHEHMEM Kanpa
void Start ()
{
// BBIUMCIAEM CMelleHue
offset = transform.position - Player.transform.
position;



Unity. Monnoe pykosoacteo 1 < unity

}

// BEI3EIBAETCSA KaxIBI Kanp

void Update ()

{
// no3uuMsa KaMepe paBHa [O3MUMKM MI'POKA + CMelleHue
transform.position = Player.transform.position +

offset;

JlaHHBIH ClieHapUi HYXXHO MEPETALLUTL HA KaXK-
ay1o kamepy. [Tocne 3Toro y kaxxaon kaMepsl 110-
sBUTCs cBoicTBO Player. BeibGepure B kayecTBe
ero 3HayeHus Haul o0bekT Sphere. 3amersTe: 3TO
JeHCcTBHE HY)KHO COENaTh AJS KaXKI0i KaMepbl
(puc. 5.25). B caMoM ckpurnTe Mbl He TPUBSA3bIBa-
€Mcs K KOHKpETHOH KaMepe, Cl1eq0BaTeIbHO, Mbl
MOXEM €ro UCIOJIb30BaTh 115 11000# KaMephl B
NPOEKTE.

Tenepp peanu3yeMm Hall CLeHapUi ynpaBiieHHS
nepcoHaxxeM. B HeM MbI peann3yeM He TOJIBKO
ynpaBieHue ¢ nomowmwrsrd WASD, HO U mepe-
KnodeHre kamep. Kamepsl OynyT nepexiarodarhb-
cs Tak: NpH Haxatuu kaaBuuu Firel (edt coot-
BeTcTBYyeT KiaBuia Ctrl Ha knaBuarype) Gyner
BKJIIOYAThCs BEPXHSAS KaMepa, IPH HaXXaTHH Kia-
BuwK Jump (370 [IpobGen) — ocHOBHas kaMepa.

Puc. 5.25. Csoiicmea kamepbi

NuctuHr 5.3. YnpaBneHue nepcoHaxem

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

public class PlayerController : MonoBehaviour
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public int acceleration;
public Camera firstPersonCamera;
public Camera overheadCamera;

// Start is called before the first frame update
void Start ()

{
i

// Update is called once per frame
void Update ()
{
var direction = new Vector3 (Input.
GetAxis ("Horizontal"), 0, Input.GetAxis("Vertical")):
GetComponent<Rigidbody> () .AddForce (direction *
acceleration);

if (Input.GetButtonDown ("Firel"))
{
firstPersonCamera.enabled = false; overheadCamera.
enabled = true;

}
if (Input.GetButtonDown ("Jump") )

{
firstPersonCamera.enabled = true; overheadCamera.
enabled = false;

ITocne coxpaHenus 3TOro CLieHapHs NMepeTaluuTe ero Ha cdepy. Y cdepbl NosBUT-
cs1 1Ba HOBBIX cBoHcTBa (puc. 5.25) — First Person Camera u Overhead Camera.
B kauecTBe 3HaueHHs MEPBOro CBOWCTBAa YCTAHOBHUTE CO3IAaHHYIO BaMH KaMepy
(o6bext Camera), B Ka4yeCTBE 3HAUYEHHS BTOPOTO CBOMCTBA — Kamepy Main Cam-
era (M1M HaoO6OpPOT, €ciaH Bbl HCMOAb30BaNH 00bekT Camera A BUAA CBEPXY).
s mapametpa acceleration ycraHoBuTe 3HaueHHe, oTiIMyHOE oT 0, HHave cdepa
HHUKyJa He mokatuTcs. He ycranaBnuBaiTe cauukoM 0ojbliioe 3Hau€HHE, HHaYe
Oyner cnuukoM ObIcTpo. 3HaueHus oT S 10 10 BMOJHE YMECTHBL

MpumeuvaHue. Mpu OTKPLITUM HEKOTOPbLIX YCTApEBLLMX acCETOB BPO-
Ae Particle Dissolve Shader by Moonflower Carnivore B HoBOW Bep-
cumn 2020.3 Bbl MOXETE CTONKHYTLCA ¢ ownbkamu Buaa:
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'GUIText' 1is obsolete: 'GUIText has been removed. Use
UI.Text instead.

'GUITexture' is obsolete: 'GUITexture has been removed.
Use UI.Image instead.'

B atom cnyyae B caMoM Hadane ganna ¢ ownbKon B KOHel gekna-
pauui using HyXHO f06aBUTL CTPOYKY:

using UnityEngine.UI;

Hanee Bce BxoxgeHusa GUIText HyxHO 3ameHunTb Ha Text, a Bce

BxoxgeHus GUITexture — Ha Image. lNocne coxpaHeHus danna
owwbka byner ucnpaeneHa.

3anycTuTe Hrpy, NOCMOTPHM, YTO Mojyduiochb. Ha puc. 5.26 mokaszana Haia
cthepa, karsuascs BAOIb CUEHbl. Helo MOXXHO yNpaBJsiTh C MOMOILbIO KJIABHIL
WASD.

LMD SR

Puc. 5.26. Cpepa kamumca edons cyenst. Hopmansuoiii éuo

Haxxmute knaBuwy Ctrl. byner otoOpakeH Bua cBepxy (puc. 5.27). Haxartue
npoOena BepHeT oObIuHbIM BuA. Ha puc. 5.28 noka3aHo, kakuM Oynet BUA, €CIH
B HacTpoiikax ocBeweHus (Window, Rendering, Lighting Settings) orxitounTsb
tyMaH (napametp Fog).
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Puc. 5.27. Buo ceepxy

Bes- s s - oty 2025311 Rl <DR1T> a
Fe €51 awn GumeOect Component Wncow Heln

Puc. 5.28. Buo ceepxy 6e3 mymana

I/ITaK, BbI TOJIBKO YTO MOJYYHUJIH Ba MPAKTUHYCCKHUX HABbIKA:

e BbI HayYuaHCh NEPEKToYaTh KaMephbl
e VY3HanM, KaK yCTaHaBIMBATh peakUU Ha Haxkatus knasum Firel u Jump

5.5. Marepua.ibl, TEKCTYPbI U HiCiAepbI

Pennepunr B Unity ocyliecTBaseTcsl ¢ MOMOLIBIO MaTepUanoB, TEKCTYp M LIEH-
JEepOB. DTO TPH KJIFOYEBBIX MOHSATH, OTHOCSIIHKECS K peHaepuHry. Pasbepemcy,
4YTO OHH O3HAYaloT:
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e MarepuaJnbl — ONpenensoT cnocod BU3yanu3aluy MOBEPXHOCTH, B TOM YHC-
JIe CChUIKH Ha HMCIOJb3yeMble TEKCTYpPbl, HHGOPMAaLMIO O MO3aHKe, LIBETOBbIE
OTTEHKH U MHOTrO€ Apyroe. JlocTynHble napaMeTphl 415l MaTepHana 3aBUCAT OT
TOro, Kako# Lieiaep UCnoyb3yeTcs

L ].l.lei'l)]epbl — 370 HeboJsiblIHE CKpHIITbI, COAE€pKALINE MATEMATHYECKHUE BbI-
YHUCJIEHHUS H aJITOPUTMBbI IJis1 BbIYMCIEHHA LBETA KaXXOO0OI'o0 BU3yalH3HpPOBaH-
HOIo NMHUKCEJIs1 HA OCHOBE BXOOAHOI'O OCBELICHHUA U Koutj)nrypaunn Mare€pHala

e TekcTypsl — 3TO pacTpoBble M300paxkeHHs. Marepuan MOXeT COAepXkaTh
CCBIIKH Ha TEKCTYphbI, Lueiiiep MarepHana MOXET HMCIOJb30BaTh TEKCTYphI
MpH pacuyeTe LBETa MOBEPXHOCTH 00bekTa. B nonosHeHHe Kk OCHOBHOMY LiBe-
Ty (anb0en0) NOBEPXHOCTH 00BEKTA, TEKCTYPbl MOTYT NPEACTABAATh MHOTHE
Jpyrye acneKTbl IOBEPXHOCTH MaTepyana, Takue Kak ero oTpaxaresibHas Cro-
COOHOCTb HJIH LLIEPOXOBATOCTh

B Marepuane yka3biBaeTCs OJMH KOHKPETHBIH Lueiiaep, a OH yxke onpenesnser, Ka-
KM€ mapaMeTpbl 1OCTYNHbl B Marepuane. Lllelinep 3anaeT 0aHy MM HECKOIBKO
NepeMeHHbIX TEKCTYP, KOTOPblE OH 0XKHIAET HCIOJb30BaTh, @ HHCIIEKTOP MaTepH-
anos B Unity no3Bosiser BaM Ha3HayaTh CBOM COOCTBEHHbIE TEKCTYpHbIE pecypChl
3THM NepeMeHHbIM.

Jns Hanbosee HOpMaNbHOrO peHAepHHra (MoJ HUM Mbl MOApa3yMeBaeM CHMBO-
Jibl, AEKOPALUUH, OKPYKEHHE, CIIOLLHbIE U TPO3payHble OObEKThI, TBEPAbIE U MSAT-
KHe MOBEPXHOCTH M T.I.) JyYLIHUM BbIOOPOM SBJISETCS CTaHAAPTHBIH LWeiaep. 1o
HacTpauBaeMblil wenaep, cnocoOHbIH 0TOOpaXkaTb MHOTHE THIbI MOBEPXHOCTEH
C BbICOKOH peaMCTHYHOCTBIO.

CyluecTByIOT M IpyrHe CHTyalUHH, B KOTOPbIX MOXET ObiTb yMecTeH Apyroi
BCTPOEHHBIH LIeiinep UM Jaxe MoJb30BaTeNbCKHIl MHUCbMEHHBI Wwekiaep — Ha-
npuMep, *KUAKOCTH, JHCTBA, MPENOMISIOILEE CTEK0, 3PIEKTbl YacTHULl, MY/b-
ThHUIBMBI, MJUTIOCTPAaTHBHbIE WM IpyrHe XyAoXecTBeHHbIe 3 deKTh! U ApYTHe
crienranbHble 3¢ dexThbl, TaKHe kKak HOUHOE BUAEHHE, TEMJIOBOE 3pEHHE HIIH PEHT-
reHOBCKOE 3pEeHHE U T.A.

5.5.1. Co3xanue M MCNO/b30BAHHE MATEPHAJIOB

CaMblif 3KOHOMHbIH MO BpeMEHH Crocod CO3daHHs MaTepHaloB — HUMIIOPTHPO-
BaTh UX BMECTE C KAKUM-TO nakeToM accetoB. Kak npasuio, B Hem OyayT Bce He-
00xoauMble TeMaTHYeCKHe MaTepuainbl. Ho mpH »kenaHuu Matepual MOXKHO CO3-
natb camoMy. [l 3Toro BeiOepuTe komMaHay MeHto Assets, Create, Material. B
nanke Materials nosButcs HOBbI# acceT — New Material, a 06;1acTh HHCIIEKTOpA
Oyner orobpaxaTb OOCTyMHblE A pelaKTHpoBaHHUs cBoicTBa (puc. 5.29). Ilo
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YMOJITYaHHKO HOBBIM MaT€pHajlaM Ha3dHayda€TCs CTaHJlapTHbIFl LueFmep CO BCEMH
nyCTbIMH CBOMCTBaMH KapThl.

0 St Boonings i 7 i o B % S 1 S - a9 %
[

Puc. 5.29. Co3zdanue Ho8020 mamepuanra

Bel MoxeTe BbIOparh, kakoit HMEHHO wedaep OyaeT UCnonb30BaThCsl B KOHKPET-
HOM Marepuane. [{ns 3Toro nmpocto packpoite Bbinmajnatolee MeHio Shader B
MHCIIEKTOPE ¥ BbIOEPHUTE MOAXOAALLMIA BaM LIEHAEp (HAXOAUTCA cpa3y I10CHE Ha-
3BaHMs MaTepHaia B caMOM Bepxy okHa Inspector).

BbiOpanHbliit Bamu wieiinep 6yaer 3anaBath AocTynHble cBoicTBa. CBoMcTBaMH
MOTYT ObITb LIBETA, TEKCTYPbI, YHC/IA UM BEKTOPBI. ECM BbI NPUMEHHUIN MaTepH-
aln K akTUBHOMY OOBEKTY B CLIEHE, Bbl YBHAHUTE, KaK B pealbHOM BpeMeHH OyayT
NPUMEHSTBCS U3MEHIEMbIE BAMH CBOMCTBA.

CyuectByet aBa cnocoa MpUcBanBaHUs TEKCTYpPbl CBOHCTBY:

1. C nomolblo nepeTacKkMBaHUs TEKCTYphl U3 OkHa Project Ha kBagparHyto 06-
nactb cBoiictBa Texture

2. Kuomnku Bbl60pa H Bbl60pa M3 NMOABHUBLUETOCA BbINMaJdarOLLIEro CrucCKa

Co3naHHbIH Marepyan MOXHO MOTOM MCIMOJIb30BaTh B KauecTBe cBoiicTBa Ma-
terial nns ob6vekroB, cnmocoOHBIX MpUHUMAaTL Takue cBoiictBa. Kcraru, mocne
co3naHus cobcTBeHHOro marepuana He 3alynbTe LIENKHYThb Ha HEM (B OKHE
obo3peBarens) mpaBoil kHOMKOHW MbIlKM U BbiOpaTh koMaHAy Rename nns ero
neperMeHoBaHus. [Ipuyuaiitech k MOpsAaKy U Ha3HauyalWTe 3HAYMMblE UMEHA s
BCEX CO3/1aBaEMbIX BAMH aCCETOB.
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5.5.2. Berpoennble mieiaepsl

B nononHeHHe K OCHOBHBIM LieiaepaM, MPUMEHSIEMBIM K UIPOBBIM 00bEKTaM,
CYLUECTBYET psA APYTHX KaTeropui Asst 0coObIX LieNei:

e FX - BoaHble ¥ cBeTOBBIE dPPEKTHI

¢ GUI - otobpaxenue rpaduueckoro uutepderica nonszoparens (Graphic User
Interface?®)

e Mobile — ynpoleHHbIi BbICOKOITPOU3BOAUTENBHBIH LIeHaep 1J11 MOOHIBHBIX
YCTPOHCTB

e Nature — 1epeBbs H 3€MHasi IOBEPXHOCTh

e Particles — 3¢ dekrb! cucTeMbl YacTUIL

e Skybox — nns peHnepuHra GpoHoBo# cpensl (ckaibokca)

e Sprites — nys ucnonb3oBaHuA B 2D-cucremax

e Unlit — nns peHnepuHra, KOTOpbId MOJHOCTBIO OOXOQHUT CBET U TEHH

e UnityS (Legacy Shaders) — 6osbL10ii Habop 11€iAepOB, KOTOPbIE HCIIONb30-
BaJIUCh B paHHHUX Bepcusax Unity ¥ KOTOpbIE ceifyac 3aMeHeHbl CTaHIapTHBIM
uieiaepomM

Ilelnep — 3TO CKPHUIT, KOTOPBIH COAEPKHUT MAaTEMATHYECKHE BBIYUCIICHHS H all-
TOPUTMBI TOT0, KaK JOJDKHBI BBIIVIANETh MUKCEIH Ha MOBEPXHOCTH MozenH. CTaH-
JApTHBIA LIEHAep BBIMONHAET CJI0XHBIE U PEATMCTUYHBIE PACYEThl OCBELUECHHUS.
Jpyrue weinepbl MOryT HUCMoib30BaTh Oosiee MpPOCThIE WM pa3Hble BBIYHCIIE-
HHs; 4yTOOBbI MOKa3aTh pa3Hble pe3yibTaThl. BHyTpH moboro naHHoro uieizaepa
€CTb psAI CBOHCTB, KOTOPbIM MOXET OBbITb MPHUCBOEHO 3HA4YE€HHE MaTEpHAJIOM,
HCMOJIBb3YIOILUM 3TOT LIeHaep. DTHMH CBOMCTBaMH MOTyT OBITh YHCIIa, Onpese-
JIEHHs LIBETOB MJIM TEKCTYpPbl, KOTOpPblE OTOOpaXXaloTCs B HHCIIEKTOPE NPH Npo-
CMOTpE MarepHana. 3aTeM MaTepHallbl UCNOJb3YIOTCS KOMIIOHEHTAMH pEHAepe-
pa, NPUKPETJIEHHBIMHU K UTPOBBIM O0OBEKTaM, AJIsl BU3yaJH3aLllUH MEILIA Kaxaoro
HUIpOBOro 0ObEKTa.

B03MOHO, H, 4acTO )KenaTeabHO, UIMETh HECKOJIbKO Pa3HBIX MaTepUaliOB, KO-
TOpBIE MOTYT CChUIAThCSl HA OJUHAKOBBIE TEKCTYpHl. B 3THX Marepuanax Tawke’
MOTYT HCIOJIb30BaThCs OJHH M TE XK€ WJIK pa3Hble LIeHIephl, B 3aBUCHUMOCTH OT
TpebGOoBaHHUH.

YT106b1 6BLI0 MOHATHO, KTO 32 YTO OTBEYAET, TPOCMOTPHM Tabnuiy 5.3, B KOTOpPO#
B JIEBOM KOJIOHKE MMOKa3aHo, YTO ONPEAENAET WEHAep, a B NpaBOi — MaTtepHal.

3 O paspaborke rpaduyeckoro uxTepdeiica o1L30BaTeNA Mbl TOTOBOPUM B IPYIUX I/1aBaX

&
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Tabnuya 5.3. lleiidep vs Mamepuan

Ileiinep

Marepuan

Meron Bu3yanHzauuH oObekTa — KO-
JOBblE H MaTeMaTHYECKHE BbIUHCIIE-
HHs1, KOTOpbIE MOTYT BKITIOYATh B cebs
yIJIbl HCTOYHHKOB CBETA, Yros 0030pa
U mo0ble OpyrHe COOTBETCTBYIOLLHE
BeluMcneHus. Lllelinepsl Takxke MoryT
yKa3bIBaTh pa3Hble METOIb! B 3aBHCH-
MOCTH OT rpaduueckoro obopyaoBa-
HHsl KOHEYHOTO [10J1b30BaTeNs

Kakue TekCTypbl HCMOJIB30BATh SIS
OTPHCOBKH

[TapameTpsl, KOTOpBIE MOXKHO HAaCTPO-
HTb B HHCIIEKTOPE MaTE€pHaNoB, TaKHe
KaK KapTbl TEKCTYp, LIBETAa H YHCIIO-

KoHkpeTHble 3HayeHHs NapaMeTpoB
miefaepa — HanpHMep, KakHe KapThl
TEKCTYp, LIBETOBbIE H YHCIIOBBIE 3HAa-

BbIC 3HAYCHHA YEHHA UCIT0JIb30BaTh

Co3naHueM Lei1epoB 3aHUMAKTCs 0COObIE MPOrpaMMHCThI— 3D-nporpaMMHCTBI.
llefineps! coznarores Ha si3bike ShaderLab, paccMoTpeHHe KOTOPOro BEIXOOHUT 3a
paMKH 3TOH KHHTH. XOTS S3bIK H TOBOJILHO MPOCTOM, HO 3aCTaBUTh Lueiaep pabdo-
TaTh MPaBHJIbHO Ha BCEM MHOT000pa3HH MMEIOILHXCS BUIEOKapT — 3a/la4ya OueHb
CJIOXKHas U TpeOyeT crnelHanbHbIX 3HaHUH 1 TOHMMaHHS TOro, Kak paboTaloT BH-
JI€0KapTHI.

5.5.3. CranpapTHblii meinep

Cranaaprubiii weiigep Unity (weiinep Standard) — 3To BcTpoeHHBIH Leimep ¢
NOJHBIM HabopoM PyHKUHHA. OH MOXET MCIOJB30BAThCS IS BU3yaTH3alHH 00b-
€KTOB «pPeaNbHOTO MHPa», TAKHX KaK KaMeHb, IEPEBO, CTEKIIO0, MIACTHK H METaJl,
Y NMOJUIEP)KUBAET LIMPOKHH CHEKTP THIMOB U KOMOHWHauui wenaepos. Ero gpyHk-
UMK MOXXHO BKJIOYHTBH WJIH OTKIKOYHTBH, MPOCTO MCMOJB3Ys WIH HE HCMONb3Ys
pa3/IHyHbIE CJIOTHI TEKCTYPhI H MMapaMeTphl B peJakTope MaTepHasos.

Ceiiuac B Unity nns 6onplunHCTBa noTpeOHOCTEH Hcnonb3yeTcs wedaep Stan-
dard. OH npeaHa3HaveH A 3aMeHB! OONBLIOTO KOJIHYECTBA CTapbIX LIEHIepoB,
HCIOJIb30BABLUMXCS B Npeaplayux Bepcusax Unity — Hanbornee CyliecTBEHHO OH
3aMeHseT BCe LlIeiIephl, KOTOpble HCHONb30BAIMCh AJIl pEHIEPHHra 0OBbEKTOB
«peanpHOr0 MHpa», TaKHX KaK KaMeHb, IEPEBO, CTEKJIO, MJIACTHK, METAJI, H T.I.
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[TorpebHoCcTH Hcnonb30BaTh Legacy Shaders (ycTapeBiuue) 1ieiaepsl HET, XOTA
Takasi BO3SMOXKHOCTb €CTh (HO OCTaBJIeHa OHa M3 COOOpakeHHH 0OpaTHOH coBMe-
CTHUMOCTH).

CraHmapTHbIH WIEHEp TaKkxkKe BKJIIOYAeT B cebsl yCOBEPILIEHCTBOBAHHYIO MOJENb
OCBELUECHHUS, KOTOpasi Ha3bIBAETCS 3aTEHEHHEM Ha ¢pHU3nYeckoM ypoBHe. Pusnye-
cku obocHoBaHHOe 3areHeHue (PBS) umurupyer B3anmoaeiicrBue MarepraioB U
CBeTa TaKUM 00pa3oM, YTOObl HMUTHPOBATh peabHOCTh. PBS oTHOCHTENBHO He-
JIABHO CTaJl BO3MOXeEH B rpaduke B peaibHOM BpeMeHHu. Haunydim oOpa3oM oH
paboTaer B cUTyauusx, KOra OCBELEHHE U MaTepuabl JOJDKHBI CYLIECTBOBATh
BMECTE UHTYUTHBHO U PEATUCTUYHO.

Wnes nawero PBS-uwiefinepa coctout B ToM, YTOOBI CO31aTh yIOOHBIN 1)1 MOJIb-
30Baresisd cnocod NOCTHXKEHUS MOCJIeA0BaTeIbHOrO, MPaBaoNoA00HOro BUAa NpH
Pa3IMYHbIX YCJIOBUAX OCcBelleHUs. OH MOENHpYeT, Kak CBET BeleT cebs B pealib-
HOCTH, 0€3 UCMOJIb30BaHHUS HECKOJIBKUX CIIELHaIbHBIX MOJIENeH, KOTOPbIE MOTYT
pabotarb uiH He paboTarh. 115 3TOro OH cieayer npuHUKMNaM GU3MKH, BKIOYas
COXpaHEHHEe IHEPTUH (3TO 03HAYaEeT, 4YTO 0OBEKTHI HUKOI1a HE OTpaXkaroT 0oJIblIe
CBETa, YEM OHHU MOJYYaroT), oTpakeHUs DOpeHens (Bce MOBEPXHOCTH CTAHOBATCS
0oJiee OTpaxkaroIMMHU MPH YINax CKOJIbXEHHS) U TO, KaK TOBEPXHOCTH MEPEKPhI-
BAIOT ceOsl.

C noMoulblo CTaHAAPTHOIO Lueiaepa IHUPOKUH CIIEKTP TUIOB LIEHIEPOB (TaKUX
kak Diffuse, Specular, Bumped Specular, Reflective) 06beaAnHSIIOTCS B OUH 1€ -
Jep, npeaHa3HauyeHHBIH 7151 KCTIOJB30BaHHS CO BCEMH THITAMH MaTepHaos. [Ipe-
HUMYLIECTBO 3TOTO 3aKJIHOYAETCs B TOM, YTO OJHHU U TE€ XK€ PAcCUeThl OCBEILCHUS
HCTOJB3YIOTCS BO BCEX 00JACTSX Ballel CLIEHbI, YTO JAeT PealMCTHYHOE, COorvia-
COBaHHOE U MpaBaonoaoOHOe pacrpeneseHne CBeTa U TEHH M0 BCEM MOIEISM,
HCIOJIb3YIOILUM LIeHaep.

CraHnapTHbIH LIeHaep NpeaoCTaBsIeT BaM CIIMCOK MapaMeTpoB Marepyaia. 3T
napaMeTpbl HEMHOTO pa3jM4YarTCs B 3aBUCHMOCTH OT BBIOPaHHOIO PeXHUMa peH-
nepyHra. bonbIIMHCTBO MapaMeTpoB ONHHAKOBBI U1 BCEX PEKUMOB U MPEICTaB-
JIeHsl B Tabauue 5.4.

Tabauya 5.4. Illapamempel mamepuana (cmanoapmuulit uieiioep)

ITapameTtp Onucanue
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Omnpenensier pexxuM peHaepuHra. [lo3Bonser BaM BbIOpaTh,
UCNONB3YyeT I 0OBEKT MPO3pauyHOCTh, U €CNH [1a, TO KaKOH
THUI peXUMa HaJOXKEHHS HCIOIb30BaTh.

Opaque (o yMon4yaHui) — no ymondyanuro. [logxoour ans
OOBIUHBIX TBEPABIX OOBEKTOB 6€3 MPO3pauHbIX 00JACTEH.

Cutout — no3BonsieT co3ngare npo3pauHblii addekT ¢ xecT-
KMMH KpasMH MeXxIy Henpo3pauyHbIMH M MpO3payHbIMH 00-
nactaMH. B 3ToM pexuMe HeT nonynpospadHblx obnacted,
TekcTypa 1160 Ha 100% Henpo3pauHa, 1u60 HeBUIUMA. DTO
TMOJIE3HO MPH MCMONB30BaHUU MPO3PAUYHOCTH IJISI CO3AaHMA
bopMBI TakMX MaTepHalioB, KaK JMUCTbS UM TKaHb C OTBEp-
CTHUSAMH H JJOXMOTBSAMH.

Transparent — noaxoauT AN peHAEPHUHra peanuCTHYHBIX
Rendering Npo3payHbIX MaTepHasoB, TakKMX KakK MpO3payHblil MIacTHK
Mode UM cTekno. B aToM pexuMe cam marepuan 6yneT NnpUHUMATh
3HA4YEHHs NPO3payHOCTH (Ha OCHOBE aNb(a-KaHana TeKCTYpbl
1 anbda-LBeTa OTTEHKA), OIHAKO OTPaXEHHUs U OJIMKU OCBe-
weHus OyIyT OCTaBaTbCs BUAMMBIMHM C MOJHOH SICHOCTBIO,
KaK B ClIy4ae ¢ HaCTOSALIMMHU MPO3pauyHbIMU MaTepHanaMH.

Fade — no3Bonser 3Ha4eHHUAM MNPO3PaYHOCTH MOJHOCTHIO
3aTyxaTb OOBEKT, BKIIOUYas JroOble 3epKalibHble OJMKH HITH
OTpaXXEHHUS, KOTOPBIE OH MOXXET UMETh. J[aHHBIH pexXuM Mo-
Jie3€eH, €CJI Bbl XOTHTE aHHMHUPOBATh MCYE3AIOLUI HIH HC-
ye3aromui 00bekT. OH He MOIXOAUT 1Jis PEeHAEpUHTra peau-
CTUYHBIX MPO3paYHbIX MaTepHalOB, TAKUX KaK MpPO3pavHbIi
TJIACTHK WK CTEKIO, MOCKOJBKY OTPOXEHHs U OJNIUKH TakKe
OyayT pasMmbIThl. [10AXOOUT i MPOPUCOBKHU TOJIOTPAMM —
OTOOpaXeHHUsS HEMpPO3PavHOro OOBEKTA, KOTOPHIH YaCTHYHO
ucuyesaer

VYnpaBisieT OCHOBHBIM LIBETOM MOBEPXHOCTH. MHOrna nones-
HO yKa3aTh OJHH LBET 115 3HaueHHs Albedo, Ho ropaszo vaiue
Ha3Ha4aeTcsl KapTa TeKCcTypbl Aas napamerpa Albedo. 3to
Albedo JIOJKHO MpEACTaBIATh LIBETa MOBEPXHOCTU oObekTa. BaxxHo
OTMETHTh, UTO TekcTypa Albedo He gomkHa comepxarh HH-
KaKoro OCBEllEHHs, TaKk Kak ocBelleHHe Oyner nobaBineHo K
HEMY B 3aBUCHMOCTH OT KOHTEKCTa, B KOTOPOM BUZEH OOBEKT
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Perynupyer, kak oTpaxaTenbHas CIIOCOOHOCTb M CBETOBOH
OTKJIMK ITIOBEPXHOCTHU U3BMEHAKTCA B 3aBUCHUMOCTH OT YPOBHS
MeTaJlla M YPOBHs MaakocTH. Eciu nmpocTeiMH coBamMH, TO
OH OINpEENseT, HaCKOIbKO METaJUIONOA00HO MMOBEPXHOCTb.
Korna noBepxHOCTh Oonee MeTainueckas, oHa 6onblie oTpa-
XKaeT OKPY>KaIoLLYIO Cpeny, a €€ LBET ajJb0e10 CTAHOBUTCS Me-
Hee 3aMeTHBIM. Ha MoJHOCTBI0 METaJUINYECKOM YPOBHE LIBET
NOBEPXHOCTH IMOJHOCTBIO 3aBHCHT OT OTPaXKEHHH OT OKpy»Ka-
tolei cpensl. Korna noBepxHOCTh MEHEE METaJUIHYECKasl, €€
LBET anbbeno cTaHoBUTCA Oojiee YETKHM, H JI0Oble MOBEpX-
HOCTHBI€ OTPaXXCHHUs BHAHBI ITIOBEPX LBETA IIOBEPXHOCTH, a HE
CKPBIBAIOT €T0.

Ilo ymonuaHuio ©e3 Ha3Ha4yeHHs TEKCTypbl IapaMeTpsl
Metallic 1 Smoothness (r1aakocTb) KOHTPOJIUPYHOTCS MOJI-
3yHKOM KaXbpli. TOro 10CTaTOYHO Il HEKOTOPBIX MaTepH-
anoB. EcM Ha MOBEPXHOCTH Ballel MOJEIH €CTh 001acTH CO
CMECBIO THIIOB [IOBEPXHOCTH B TEKCTYpe alb0en0, Bbl MOXKETE
HCIOJIb30BaTh KapTy TEKCTYpPbl, YTOObI KOHTPOJIMPOBaTh, KaK
METaJUIMYECKHE H ITIa[KHe YPOBHH M3MEHSIOTCS MO MOBEpX-
HOCTH Marepuana. Hampumep, ecnu Bama TekcTypa cozep-
XHUT OfEXIY MEPCOHaXa, BKIYas METAUIMYECKHE MPSHKKH
¥ MOJHHHU. Bbl ObI X0TENH, YTOOBI MPSHKKH U MOJHHH MMEIH
OoJiee BEICOKYHO METAJNIHUECKYO LIEHHOCTb, Y€M TKaHb O1E€XK-
Ibl. YTtoOBl TOCTHYB 3TOTO, BMECTO HMCIIOIb30BaHHs OIHOIO
3HaYEeHHs MOJI3yHKa MOXKHO Ha3HAYUTh KapTy TEKCTYpbl, KOTO-
pasi conepxHuT Oosiee CBETJIbIE MHKCETbHBIE LIBETa B 001aCTAX
IpshKEeK U MOJIHUH U 00Jiee TEMHBIE 3HAUEHHUS IS TKaHH.

Metallic

Kak Tosibko BBl Ha3HaYHTE TEKCTYpY napamerpy Metallic, mo-
3ynku Metallic 1 Smoothness ncuesnyt. Bmecto atoro ypos-
HHM MeTaula [l MaTepHajla KOHTPOJIHPYIOTCS 3HAYeHHUSAMH B
KaHaJle TeKCTypbl KPaCHOTrO 1IBETa, @ yPOBHH INIaIKOCTH MaTe-
pHasia KOHTPOJIHPYIOTCS anb(a-KaHAJIOM TEKCTYphI
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Normal Map

3anaer kapty HopMajeH. KapTel HopManei npeacTaBisioT Co-
00# 0coObI BHI TEKCTYpbl, KOTOPbIi MO3BOJISET N00aBIAThH
JeTajH MOBEPXHOCTH, TAKHE KaK HEPOBHOCTH, OOPO3JKH H Lia-
panHHbl, K MOZIEJH, KOTOpas YJIaBIHUBAET CBET, Kak OyaTO OHH
NpeICTaBIEHbl peabHON reOMETPHEH.

HanpumMep, Bbl MOXeTe 3aXOT€Th MOKa3aTh MOBEPXHOCThb, HA
KOTOPO# ecTb yriy0OaeHHs H BUHTHI HIIH 3aKJIETIKH, HAIPHMED
kopnyc camosiera. OauH U3 cocoOoB clienars 3TO — CMOJEIH-
pOBaTh 3TH JIeTalH kak reoMeTputo (puc. 5.30).

B coBpeMeHHbIX apT-koHBeHepax A/ pa3paboTKH HIp Xyd0XK-
HUKH OyIyT MCHOJb30BaTh CBOU NPHJIOKEHHS U1 TPEXMEp-
HOTO MOJEJIUPOBAHHUS AJIs CO3JaHHs KapT HOpMaJiel Ha OCHO-
BE€ HCXOIHBIX MOJEJIEH 04eHb BBICOKOTO paspemeHHs. Kaprel
HOpMaJieH 3aTeM COIMOCTABJSIOTCSA C TOTOBOM K UIpe BEpCHEMH
Mozenu ¢ 60Jiee HU3KHM pa3pelIeHHEM, YTOObI HCXOIHBIE Je-
TaJll BbICOKOTO pa3pelleHHs 0TOOpaXKaauch ¢ HCIO0JIb30BaHH-
€M KapThbl HOpMaJeH

Height Map

3anaer kapTy BbIcOT. KapTa BBICOT cXOXa 10 KOHLENLHH C
KapToi HopManei. KapTsl BBICOT 00BIMHO HCTIOJIB3YIOTCS B CO-
YeTaHHUH C KapTaMH HOpMAaJIeH, U 4acTO OHH HCIOJBb3YIOTCS
IUTSL TIPUOAHHS JOMOJIHUTENBHOTO OIpedeNeHHUs MOBEPXHO-
CTSIM, T€ KapThl TEKCTYp OTBEYAIOT 32 PEHIEPHHI OOJIBIINX
BBINYKJIOCTEH U BbICTynoB. Kapra Hopmasei H3MeHsEeT ocBe-
LIEHHE MO BceH MOBEPXHOCTH TEKCTYPHI, OTOOpaXKEHHE BBICO-
Thl Napajjlakca JeslaeT Iuar Bruepea H (pakTHYECKH CMeLIaeT
001aCTH BUIUMO#H TEKCTYpbl IOBEPXHOCTH BOKpYT, YTOOBI 10~
CTHYb CBOETO poAa 3¢deKTa OKKIIO3HH Ha yPOBHE OBEPXHO-
cti. Kapra BeICOT m0/KHA ObITh H300paXXEHHEM B OTTEHKAX
ceporo, ¢ 6enbIMH 00JacTAMH, NPEACTaBISIOUIMMH BBICOKHE
o0nacTu Balied TEKCTypbl, U YEPHBIMH, MpPEACTaBASIOIIUMH
HHu3KkHe obnacTu. Ha3HaueHHe U KapThl BBICOT, M KapThl HOp-
Mazeil aenaer u3oOpakeHHe Haubosiee peamHCTHYHBIM, HO
3TO IOBOJIBHO JOPOrOCTOAINH c110c00, kKak CTOMMOCTH 3aTpat
MaTepHabHBIX, TaK H 3aTPaT CHCTEMHBIX pecypcoB. OOBIMHO
BIOJIHE JOCTAaTOYHO Ha3HAYEHHs KapThl HOpMaseH




Unity. Monwoe pykosoacteo [ € unity

Occlusion

Kap‘ra OKK/TKO3MH UCIOJIB3YETCA 1A MPENOCTABIICHHA PIH(bOp-
MalMH O TOM, KaKHe 00JaCTH MOJIETH JOJXKHBI [oJ1iy4yaThb BbI-
COKO€ HJIM HU3KOE€ HEMNPAMOE OCBELLIEHHE. HCHpHMOG OCBELUEC-
HHE UCXOOMT OT OKPYXKAKILIETrO0 OCBELUCHHUA H orpameﬂnﬁ, H
IMNO3TOMY KpPYTbhI€ BOTHYTBIE HaCTH Ballei MOIECIH, TAKHE KaK
TpE€LIMHA WIH CKJIaaKa, HE 6yIlyT p€ajibHO NoJy4yaTb MHOI'O
HEMNPAMOro CBETa.

KapTbl TekcTypsl OKKIIO3UH OOBIYHO PaCCUMTBHIBAKOTCA
3D-npunoxeHussMH Hanpsmyro u3 3D-mozmenu ¢ MCnoab30-
BaHMEM MpOrpaMMbl MOJENIHUPOBAHUS WIH CTOPOHHErO Mpo-
rpaMMHOT0 00eCreyeH s,

Kapra okkmo3un — 310 H300pakeHHe B rpajalUsix Ceporo,
c OenbiM 1BeTOM 0003HaueHb! O0ONACTH, KOTOpBIE IOJXKHBI
N0J1y4aTh MOJHOE HENPSIMOE OCBEILEHHE, H YEPHBIM LIBETOM
— OTCYTCTBHE KOCBEHHOro ocBelleHHs. MHorma ato tak e
NpoCTO, KaK KapTa BbICOT B OTT€HKaX CEpOro, s MPOCThIX
NIOBEPXHOCTEM

Emission

KoHTponupyeT BET U HHTEHCUBHOCTh CBETA, H3TY4aeMOro C
nosepxHocTH. Korna B Bawiel clieHe HCNOb3yeTcs H3nyya-
IOILMIA MaTepuai, OH KaXXeTcs BUIUMBIM HCTOUYHHKOM CBETA.
OO6bekT Oyner BhINIANAETh «CAMOCBETAILUMCS».

Ma‘repnanbl 3MHCCHH OOBIYHO HMCNOJB3YIOTCs Ha O6’beKTaX,
IJle Kakas-TO 4YacTh JOJXKHA Ka3aThCs OCBEILUEHHOM H3HYTPH,
TaKHX KaK 3KpaH MOHHTOpa, THCKOBBIE TOPMO3a aBTOM06PlJ'Iﬂ,
TOPMO3ALIKUE HA BBICOKOH CKOPOCTH, CBETALLIHECA KHOIIKU Ha
MMaHe/Iu YNpaBJI€HHA WIH Illa3a MOHCTpa, KOTOPbIE€ BUAHBI B
TEMHOTEC

Secondary
Maps

[TapameTpsl 3TOrO pasznena MO3BOJSAIOT 3a1aBaTh JOMNOJHH-
TenbHble KapThl. OHU MO3BOJISIOT HAKIIAABIBATE BTOPOH HAbOp
TEKCTYp NMOBEPX OCHOBHBIX T¢KCTyp, NEPEUYUCIIEHHBIX BBILIE.
Bbl MOXeTe MPUMEHHUTh BTOPYIO KapTy LBETOB Ajb0eno u
BTOPYIO KapTy HOpMasen
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Puc. 5.30. Hcnonv3osanue kapmsl Hopmaneil 8 Kauecmee Mmuna mexcimypsl

5.5.4. U3meHeHHne MaTepuaJia yepe3 CKPUIIT

Bce napamerpsl MatepHana, KOTOpbI€ Bbl BUIUTE B MHCIIEKTOPE IMPH MPOCMOTPE
Marepuaia, JOCTYITHbI Yepe3 CKPHIT, YTO AaeT BaM BO3MOXKHOCTb H3MEHSATh MU
aHUMMpPOBATh paboOTy MaTepuasa BO BPEMs BbIIOJIHEHHS.

370 NO3BOJISET BaM U3MEHATb YHCJIOBBIE 3HAYEHUsI HA MaTrepuase, U3MEHSATh LIBe-
Ta U JMHAMHUYECKHU MEHATh TEKCTYpPbl BO BpeMs UIpbl. BoT HekoTopele U3 Haubo-
Jiee 4aCTO UCIMOJIb3YEMBIX METOIOB!

SetTexture() — ycTaHaBIMBaET HOBYIO TEKCTYpY Martepuana

SetColor() — ycTaHaBIMBaeT HOBBIH LIBET MaTepHana

SetInt() — ycTaHaBIMBaeT LeJIO€ 3HAYEHUE B MaTepHase

Getlnt() — momy4yaeT yCTaHOBJIEHHOE paHEE LIEIOE 3HAYEHHE B MaTepHalle
SetFloat() — yctaHaBiMBaeT BellleCTBEHHOE 3HAUEHUE B MaTepHasie
GetFloat() — monyuaer ycrtaHoBieHHoe paHee float-3HaueHue B Marepuase

HasProperty() — Bo3Bpalaer true, ey Marepyal COAEPKUT CBOMCTBO C 3a-
JaHHBIM UMEHEM (HUMsl IIepeaaeTcs B KayeCTBe CTPOKOBOIO MapaMeTpa)

370, KOHEYHO, He Bce QyHKLMH kjacca Material, HO 3TO camble YaCTO MCMONb3Y-
eMble Ha NPaKTHKe.
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BHumaHue! [ToMHUTE, 4TO 3TV DYHKUUM yCTAHABNMBAKOT TONLKO TE
CBOWCTBA, KOTOpbIE AOCTYNHbI ANA TEKYLLEro Wwenaepa Ha matepu-
ane. 37O 03HA4aeT, YTO ecnu y Bac ecTb Lenhaep, KOTOpbIA He uc-
Nonb3yeT HUKaKuX TEKCTYpP, N eCNK Y Bac HET Luenaepa, CBA3aHHO-
ro Boobuue, BbI3oB SetTexture() He ByaeT umeTb Hukakoro addekTa.

3TH OYHKUMH pabOTarOT AJS BCEX MPOCTHIX LIEHAEPOB, TAKUX KaK yCTapeBLUHE
wekaeps! (legacy), 1 BCTpOEHHBIX LIEHAEPOB, KpPOME CTaHAAPTHOrO Luedaepa
(HampuMep, LweHaep yacTul, CpaiToB, MONB30BAaTENBCKOro HHTEpdeHca U Heoc-
BEIIEHHBIX wweinepon). OqHako A MaTepHaia, HCIOIb3YIOIIEro CTaHIapTHHIH
HIeHaep, CyIIECTBYIOT HEKOTOPbIE IOMOJHHUTENbHbIE TPEOOBaHHS, O KOTOPBIX BbI
JOJIKHBI 3HATh, MPEXKIE YEM CMOXKETE MOJHOCTHIO H3MEHHUTh MaTepHall.

CraHpapTHBIA LIeHaep UMEeT HEKOTOPHIE AOMOJIHUTENbHBIE TPEOOBaHHUS, €CIH
BBbI XOTHTC MOIIHCI)HI.IHpOBaTL MaT€pHUalibl BO BpEMs BBIITOTHEHHUS, TIOTOMY 4YTO — 34
KyJIHCaMH — 3T0 $GaKTHYECKH MHOTO pa3HbIX LIeHaepoB, 00beIHHEHHBIX B OfHH.

OTH pa3nuyHble THIBI LIEHIEPOB Ha3bIBAIOTCS BapHAHTaMH LUEHIEPOB H MOTYT
paccMaTpHBaThCs KaK BCE pa3IMyHble BO3MOXKHbIE KOMOMHALMH QyHKUHMH LeH-
Jiepa, Korna OHM aKTHBHPOBAHBI MM HE aKTHBHPOBAHHBI.

Hanpumep, ecnu Bl pelInIM Ha3HAuYUTh KapTy HOpManei BalleMy MaTepualy,
Bbl aKTUBHPYETE TOT BApHAHT LuUeiaepa, KOTOpbIH MOAIEpP)KHUBAET OTOOpaXKeHHE
HopManed. Ecniu BocnencTBUM Bbl Takke Ha3HAYUTE KapTy BBICOT, Bbl aKTHBH-
pYeTe BapHaHT LueHaepa, KOTOPbIH MOAIepKUBAET HOPMaIbHOE OTOOpaXEHHE U
0TOOpa)K€HHE BBICOTHI.

3TO XOopollas CHCTEMa, MOTOMY 4YTO 3TO O3HAYa€T, YTO €CJIM Bbl MCIIOIb3YETE
CranpapTHBIH 1IEHAEp, HO HE HCNONb3YETE KapTy HOpMajeH B ONpENcICHHOM
MarepHane, Bbl HE HECeTe 3aTpaT MPOM3BOAMTENBHOCTH MPH BBIMOJHEHUH KOAA
e aepa KapTel HopManen.

Ecnu BB Hcnonb3yere cLeHapHH A1 U3MEHEHHUs MaTepHala, KOTOPbIH 3aCTaBUT
€ro HCI0JIb30BaTh APYroil BapHaHT CTaHAAPTHOTO Lueiaepa, Bbl JOMKHbI BKIIHO-
YUTh 3TOT BapHaHT ¢ momoblo GyHkuun EnableKeyword. Ipyroi BapuaHT
notpedyercs, €CIM Bbl HAYHETE MCIMOIb30BaTh QYHKLHIO LieHdaepa, KOTopas u3-
HayanbHO HE MCIOJIb30Baach MarepuanoM. Harmpumep, Ha3HaueHHe KapThl HOp-
Maned i MatepHana, y KOTOpOro ero HeT, MM yCTaHOBKA YPOBHS 9MHCCHH Ha
3Ha4yeHHe OOoMbLLE HyJIs, KOTZla OHO paHee ObIJI0 HYJIEBbIM.

KoHkpeTHble KII0UeBbIE C10Ba, HEOOXOAMMBIE I BKJIIOUEHHS (QyHKUHMHA CTaH-
JapTHOro Leiaepa, NpuBeaeHs! B Tab. 5.5.
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Tabnuya 5.5. Knroueesie cnosa onsa exnovenuii ynkyuli cmaHoapmHuozo
weinodepa

KiroueBoe ciioBo OcobGenHocTh
_NORMALMAP Kapra HopMmaneii

| ALPHATEST ON PexxuM pennepunra npospausocty Cutout
_ALPHABLEND_ON Pexxum pennepunra npo3paynoctu Fade

ALPHAPREMULTIPLY

ON — | PexxuM pennepunranpo3paydocty Transparent
_EMISSION LiBet aMuccun
_PARALLAXMAP Kapra BricoT

JlononHutenbHble «kapThl (kapta ansbeno u

DETAIL_MULX2 p
= = HOpMaJiei)

_METALLICGLOSSMAP | Bxitouenue napamerpa Metallic

JlononxurensHas HHGOPMALUA O CKPUIITHHIE MAaTEPHAJIOB IOCTYHA B PYKOBOJI-
ctBe Unity https://docs.unity3d.com/ScriptReference/Material.html®.

5.6. Co3nanue Janmmadra

Cucrema nanamadra Unity no3Bossier BaM 100aBisTh 0OuIMpHbIe JaHamadThI B
BalUH Urpbl. Bo BpeMs BbINOJIHEHHS PEHAEPUHT JaHawadTa CHILHO ONTHMH3H-
poBaH a1 3pPEKTHBHOCTH PEHAEPHHTa, a B pEAAKTOPE NOCTYNEH BbIOOP HHCTPY-
MEHTOB, MMO3BOJISIOLIHX JIETKO M OBICTPO cO30aBaTh JJaHIIA(THI.

5.6.1. Co3nanne u pelaKTHPOBAHHE MECTHOCTH

Jlns co3manus MectHOCTH BhiOepuTe koMaHay MeHlo GameObject, 3D Object,

Terrain. Byner co3mana miiockas ¥ HHYEM HeE MpUMeyaTesibHas MOBEPXHOCTD
(puc. 5.31).

4 Korna 6ynere nmonb3oBaThcs pyKOBOACTBOM, obpaiaiiTe Ha Homep Bepcuu Unity, pykoBojcTBo 1o
KOTOPOJi Bbl YUTaeTe, 06bIYHO HOMEP BEPCHM MOXXHO U3MEHUTD B BEPXHEM JIEBOM YTTy CaiiTa



Puc. 5.31. Hoeas mecmuocmeo

[Tonpobyem npupath nmoBepxHOCTH penbed. [ns 3toro Bbiaenure oObEKT mno-
BEPXHOCTH B HEPApXHUU W nepeiaure B obnacts nHcnekropa. B pasnene Terrain
Ha)XMHTE BTOPYIO KHOMKY — C M300pakeHHeM KUCTH. JlaHHash KHOMKa MO3BOJUT
penaKkTHpOBaTh MOBEPXHOCTb C MOMOLIBIO KUCTeH. [lanee Bce 10CTaTOYHO MHTe-
pecHo:

1. Boibepure kucth noaxopsuieit Gopmal.

2. lllenkHHTE Ha MOBEPXHOCTH, I'lle HY’HO OpPraHU30BaTh BIMYKJIOCTb. Eciu xo-
TUTE OpPraHU30BaTh BNA/MHY, TO HY)XHO LIEJIKHYTh JIEBOH KHOMKOM MBIILH MPH
Haxaroii knasuie Shift (puc. 5.32).

3. O6nacts Brushes nmo3Bossier cMeHUTh HOPMY KHCTH, MPH 3TOM Mapamerp
Brush Size ycranaBnuBaer pa3mep kuctH, a napamerp Opacity — Hernpo3pau-
HOCTb.

4. TlposiBure daHTa3M0. 3a Napy KJIMKOB MbILIKH MOXHO CO3/1aTh YTO-TO BPOJE
M300pa)K€HHOro Ha puc. 5.33 — 31akyl0 3eMJISIHYI0 KPernocTb, KOTOpble OblIH
MONMyAsAPHbI MHOTO BEKOB Ha3a.

KOI'I[a Bbl HAUIPA€TECh C KUCTAMH, 06parm‘e BHHUMAHHE Ha BblI'IaIIa}OIHI/lﬁ CITHh-
COK, B KOTOPOM I10 YMOJIYaHHI0 BbiOpaHo 3HaueHHe Raise or Lower Terrain. 3to
O3HA4aeT, YyTo BbIOPaH MHCTPYMEHT, MO3BOJISIOLIMHA HApPUCOBAaThb Ha MOBEPXHO-
CTH pa3Hble BO3BBIILEHHOCTH M BraauHbl. [IpHyeM BnaguHbl MOXXHO HapHUCOBATh
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TOJIBKO HAa HAPHUCOBAHHBIX PAaHEE BO3BBILLIEHHOCTAX — 3TO TaKas cebe 0cOO0EHHOCTh
3TOrO0 HHCTPYMEHTA.
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Puc. 5.32. Cozoaem nenosmopumsiit pervedh
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Puc. 5.33. Ha cozoanue maroit mecmuocmu ywno e 6onee 30 cekyno

Wnctpyment Paint Holes pucyer «abipbi» Ha noBepxHocTH. OOpaTtHTe BHMMA-
HHE, UTO 3TO HE BIAAMHBI, 8 UMEHHO IbIPbI, YEPE3 KOTOPbIE HTPOK MOXKET «IPOBa-
JIMTBCA» MO NIOBEPXHOCTb U COOCTBEHHO YIETETh B HUKyAa. HyHO BaM 3T0 Wiu
€T, 3aBHCHT OT UIPbl, HO Ha pHc. 5.34 n300paxceHa THITMYHAS «AbIpay.
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Puc. 5.34. Jvipa 6 mecmuocmu

HuctpymeHT Paint Texture no3sosisieT pUucoBaTh Ha MOBEPXHOCTH C MOMOILBIO
BbIOpaHHOH TekcTypbl. OHAKO MO yMoJlYaHHUI0 Y oObekTa Terrain HeT Ha3Ha4YeH-
HbIX TEKCTYp AJi pucoBaHHs. Bosiee TOro, no yMoJluaHHIO HET TakHX TEKCTYp
Jaxe B BaweM npoekre. [103ToMy nepBbIM 1€710M HY>KHO M03a00THTbCS 00 UM-
nopre noaoOHbIX TekcTyp. CaMbli MPOCTON BapHaHT — 3arpy3MTh HX C Mara3uHa

aCCE€TOB, MOXKHO BOCIOJIb30BAaTHCA CJIEAYHOUIUM OeCIUIaTHBIM MMAaKOM:

https://assetstore.unity.com/packages/2d/textures-materials/terrain-tools-sam-
ple-asset-pack-145808

Nmnoprupyiite Habop tekctyp. [locne atoro Haxwmute kHonky Edit Terrain
Layer, nanee Bbibepute komanay Create Layer, nocie yero nosiBUTCsi BO3MOX-

HOCTb BbIOOpa TekcTypbl (puc. 5.35).

Bei6epute noaxonsuyto tekctypy. OHa nosButcst B okHe Terrains Layer. Ha-
4YHHaHTe pucoBath (pHc. 5.36).

Komanna Add Layer (oHa HaxoauTcs B TOM ke MeHio, uto U Create Layer)
Mo3BoJisieT BbIOparh (100aBUTh) MpeaornpeneleHHbli YpoBeHb MECTHOCTH. B 3a-
BUCHMOCTH OT BbIOPaHHOTO YPOBHSI BbIOMpAEeTCs aBTOMAaTHYECKH U TekcTypa. B
UMIOPTHPOBAHHOM B 3TOM pa3jiesie MakeTe Mmpeaonpe/iesieHbl YpOBHH, MOKa3aH-
Hble Ha puc. 5.37 — rock (ckana), sand (necok), Snow (CHer) u T.A.
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Puc. 5.36. Ilpumenenue mexcmypeoi k Terrain

Puc. 5.37. Ypoenu mecmnocmu
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[Hanee npuHLMN npocT: BEIOpaB TekcTypy cHera B Terrain Layers, pasykpacbkre

MECTa, B KOTOPBIX IOJKHBI ObITh CHET (puc. 5.38).
B
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Puc. 5.38. [Jobasunu cnez

Hnctpyment Set Height nossonsier penakrupoBats BbicOThl. IMeHHO ¢ ero no-
MOIIbI0 MOJKHO CO3/1aTh BO3BBIIIEHHOCTH U BNAaAHHbI. [|JI CO3AaHUs BO3BBILLIEH-
HocTH ycraHoBHTe cBoiicTBo Height Beite 0, a 1y co3naHus BnaanHbl — HUXE
(puc. 5.39).
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Puc. 5.39. Hncmpymenm "Set Height'' ¢ deiicmeuu

Ecny BnaainHbl ¥ BO3BBILIEHHOCTH OyayT CIMILKOM PE3KHUMH, IS X CIlaKHBa-
HUs NIpeHa3HayeH HHCTpyMeHT Smooth Height.
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ITuku, n3obpaxeHHple Ha pUC. 5.40 MOXHO CO31aTh C MOMOLUBIO HHCTPYMEHTa
Stamp Terrain.

Puc. 5.40. Hucmpymenm "Stamp Terrain"'

5.6.2. /lepeBbsi

Hmnopr acceToB nepeBbeB

MectHocTh B Unity MoxeT ObITh AOMONHEHA AepeBbAMU. OCTPOBKH C NEPEBbIMH
MOYKHO PHCOBaTh MPSIMO HAa MECTHOCTH, aHAJIOTHYHO PHUCOBAHHIO KapT BBICOT H
TEKCTYp, HO JI€PEBbS — MOJHOLEHHBIE 3D 00BEKTEI, KOTOPBIE PACTYT M3 MOBEPX-
HocTH. Unity HCIOAB3yeT ONTUMHU3ALUH (HalpuMep, NPEeBpaIlaeT yaaaeHHbIE ae-
PEBbs B CIIPAiTHI) Ul COXPAaHEHHs XOPOLIEH MPOU3BOAUTENIBHOCTH PEHAEPHHTa,
TaK 4TO BBl MOXET€ UMETh IJIOTHO 3aCaXECHHBIE JIeca C ThICSYaMH AEPEBLEB, U
COXpaHATh NP 3TOM NPHUEMIIEMYIO YaCTOTY KapoOB.

KHormka ¢ nepeBoM Ha maHeny HHCTPYMEHTOB (B OKHE WHCIEKTOPA) aKTUBHPYET
pUCOBaHHE JAepeBbAMU. M3HauabHO, Y MECTHOCTH He OylET HOCTYMHBIX Aepe-
BbEB, HO €CJIM BbI HOxMeTe Ha kHonKy Edit Trees v B BeInagiiieM MeHIO BEIOEpUTE
Add Tree, BbI yBUIHUTE OKHO, B KOTOPOM MOKHO BBIOpATh aCCET A€pEBA U3 BALLETO
NPOEKTA.

UYrtoOr! AepeBbst NOSBUIUCH B BallleM NPOEKTe, HEOOXOAUMO OTKYAa-TO UMIIOPTH-
poBaTh MOJENH AepeBbeB. [Toka Bbl YUHTECh, MOTY MOPEKOMEHI0BATh HEILIOXOMH
OecruiatHbii naket Reslistic Tree 9, nocTynHbIH W3 Mara3uHa acCETOB MO CChUIKE:

https://assetstore.unity.com/packages/3d/vegetation/trees/realistic-tree-9-rain-
bow-tree-54622
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3arpy3uTe U UMIIOPTHPY#iTe NaHHBIH MakeT. 3aTeM BblienuTe oobekT Terrain, Ha-
JKMHTE KHOTIKY C H300pa)k€HHEM JIepeBa B OKHE MHCMEKTOPA, LIEJKHHTE Ha KHOM-
ke Edit Trees, u3 nosBusLierocs MeHto Bbibepute koMaHny Add Tree. B okHe
Add Tree HazHaubTe 00bekT cBOHCTBY Tree Prefab (puc. 5.41).

Sese GameOdject 1

Puc. 5.41. Boibop u naznauenue oovexma oepesa

[Mocne 3Toro «HapucyiTe» nepeBbs Ha cueHe. [IpocTo 1ienkaiTe B TOM MecTe, B
KOTOPOM JIOJKHBI pacTH nepeBbs (pHc. 5.42).
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ITocne BbIOOpa nepeBa, Bl MOXKETE PUCOBATh Ha NaHAmadTe aHAIOTHYHO TOMY,
KaK Bbl PUCYETE TEKCTYphl HJIM KapThl BHICOT. Bel MoxeTe ynansarte nto0Obie nepe-
Bbsl, 3akaB kiaBuily Shift BO BpeMs pHCOBaHHMS M yOaiaHUTh TONBKO BbIOpaHHBIH
B JJAHHBIH MOMEHT THN AepeBbeB 3axaB kiaBuiny CTRL. IIpu pucoBaHuu nepe-
BbEB JOCTyIHA 3HaKoMas BaM onius Brush Size, Ho cBoiicTBo Opacity 3ameHe-
Ho cBoiicTBoM Tree Density, koTropoe ynpaBiseT CpeagHHM KOJTHYECTBOM pPHCYe-
MBIX J€PEBBEB B 3alaHHON eqHHHULE MiowanH. Takxke cylecTByeT BO3MOXHOCTb
ynpasnsaTh cBoiicTBoM Color Variation (Bapuauus uBeTa) 4 BapHaLUHsIMH BbICOTHI
U ILHUPHHBI IepeBheB. BapuaTHBHbIE OMLMH MOMOTAlOT CO3AATh BIEYATIEHHs He-
OTHOPOJHOCTH, HaTypaJIbHOCTH Jieca, BMECTO MCKYCCTBEHHBIX MJIAHTALHHA OIH-
HaKOBBIX J€PEBBEB.

Hmeercs nonsyHok Tree Height nns ynpaBneHus MMHHManbHOH BBICOTOH H
MaKCHMaJbHOH BbIcOTOH nepeBa. @naxxok Random (ecnu BkitoueH) o3Hauaer,
YTO BbICOTA I€PEBLEB OyIET YCTAHABIMBATLCS Clly4alHbIM 0Opa3oM. Eciu Bbl OT-
kmoynte Random, Bel MOXeTe yka3aTs 3HaU€HHE 7S BBICOTHI Bcero aepesa. I1o
YMOJYaHHIO [IMPHHA JepeBa PHUBsA3aHa K BbICOTE, IOTOMY JEPEBbS BCErga Mac-
wtabupyroTcst paBHoMepHO. OHaKo Bbl MOXkeTe oTKIIIOUUTH onuuio Lock Width
to Height 1 yxa3aTb LIMPHHY OTIENBHO.

CylecTByeT Taike 3JIEMEHT yNpaBleHHs JJI Cly4yailHOro NMoBOpOTa JAepeea —
Random Tree Rotatic. OH nmomoraer co3narts Bre4arjeHHe CIy4alHOro, ecTe-
CTBEHHO BBIIJISIALLIETO JieCa, @ HE UCKYCCTBEHHOM MIIaHTaLMU UAEHTHUYHBIX JIe-
PEBBEB.

Knonka Mass Place Trees (MaccoBo pa3MeCTHTh I€PEBbsI) OUEHDb MONE3HA IS
TMIOJIHOTO MOKPBIBaHHUA terrain'a nepeBbsiMH Oe3 pucoBaHus 1o nanmmadry. [Tocne
MacCOBOI0 pa3MeLLEHHs Bbl BCE €111€ MOXKETE HCNO0Ib30BaTh HHCTPYMEHTHI PHCO-
BaHUA U1 100aBIE€HHs HIIH yaJIeHUs JepeBbeB, YTOOBI CO31aTh OoJiee MIOTHBIE
HIIH pekue obnacTH.

Co3snanne coOCTBEHHbIX 1epeBbeB

B Unity ecTb cBOif HHCTpYMEHT AJs co3aaHus aepeBbeB (Tree creator), KOTOpHIH
Bbl MOXETE HCIMOJb30BaTh AJIS CO3aHHs HOBBIX acCETOB JEPEBbEB (UYTh IMOIKE
MBI €0 pacCCMOTPHM NOAPOOHO), HO BbI TAKXKE MOXKETE HCNIONB30BaTh H CTAaHAAPT-
HbI€ MpHIOXeHHs aas 3D monenupoBaHMs AJs 3TOH 3agaun. Mew nepesa noim-
xeH uMeTh MeHee 2000 TpeyroabHHKOB (715 MOBBIILIEHHS TPOH3BOAUTENEHOCTH)
Y LUEHTP BpallEHHs JT0/DKEH ObITh PacronoXeH NpsAMO B OCHOBAHHH JIEPEBa, TaM,
IZie OHO CThIKyeTCs ¢ 3eMied. Mel Bceraa A0/DKeH HMETh POBHO JBa MaTepHana,
OIIMH JJIs1 CTBOJIA M BETOK, APYroOi 11 TUCTBBI.
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JlepeBbs NOJKHBI Mcnonb30BaTh wweinepsl Nature/Soft Occlusion Leaves u Na-
ture/Soft Occlusion Bark. UToGb! HCIIOb30BATh 3TH LIEHAEPH], HYHHO ITOMECTUTD
JIEPEBO B CIELMABHYIO MaIlKy, comepxalyo B uMeHu «Ambient-Occlusiony.
Korzna Bbl noMecTuTe Mozienb B 3Ty Nanky ¥ NOBTOPHO UMMNOpTUpyeTe ee, Unity
NPOCYUTAET MATKOE PAacCEesHHOE 3aTEHEHHE CNEeLUalIbHO CO3JaHHBIM Ul Aepe-
BbeB criocoboM. Lllernepsr «Nature/Soft Occlusion» onuparoTcs Ha cornaleHue
00 MMEHOBAHHUH MAINoOK, U JEPEBO HE MPOPUCYETCS KOPPEKTHO, €CIIH BbI He Oynere
€My CJIe10BaTh.

[Tocne coxpaneHus accera aepeBa u3 makera aias 3D MonenupoBaHusi, BaM IO-
TpeOyeTcs HaxxaTh Ha KHOTNKY Refresh (oToOpakaercs B MHCITEKTOpE, KOTAa BbI-
OpaH UHCTPYMEHT PUCOBaHUS EPEBLEB) IJIs1 TOTO, YTOOBI YBUIETH OOHOBJIEHHBIE
JIepEBbs HA Ballleil MECTHOCTH.

Kosnaiinep nepeBa

Be1 Moxere no6aButh Capsule Collider x HoBoMy acceTy nepeBa, CO31aB €ro k-
3eMIUISAp B CLiEHEe, 00aBUB KOMIIOHEHT Kostaiaepa (MeHto Component, Physics,
Capsule Collider) 1 co3znaB HoBbIi Mpedad a7 H3MeHEHHOro oObekTa nepesa.
Korna Bbl no6aBnsere nepeBo B terrain s pucoBaHHs, yOenIUTeCh, UTO Bbl Bbl-
Opanu npedab gepesa ¢ Koaitnepom, a He OpUrHHAIbHBII 00beKT. BaM Taroke
cnenyet BkIouuTh (naxok Create Tree Colliders B nHCneKkTOpe KOMIIOHEHTa
Terrain Collider Ha Bameil MecTHOCTH, YTOOb! pa3pelIMTh KojjaiinepaM pa-
6oTaTb.
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Puc. 5.43. Hzpoeoui o6vekm WindZone: scanv unniocmpayun He nepedaem 0014CHO20
Ipgpexma, Ho 6b1 6ce ysuoume ceoumu 21a3amu, Koz20a omxpoeme npoekm chS
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PeaKHHﬁ AE€PEBLEB HA BETEP

Ecnu BBI 3amyCTHUTE UIpy M NpPOHAETECH MO CO3MAHHOH CLEHE, BBl OHMETE, YTO
JepeBbs BBINIAIAT HEECTECTBEHHO: NEPEBbsS He pearupylor Ha Berep. [a u Bo-
obuie BeTpa HeT Kak TakoBoro. Ceityac Mbl 3T0 HcrpaBuM. J[00aBbTe€ 0OBEKT
GameObject, 3D Object, Wind Zone.

Bel MOXKeTE 3aMETHUTB, YTO BALH AEPEBBS JBHKYTCS TOBOJIBHO OypHO. UTOOHI ne-
PEBbA HE CIIMILIKOM TPENETAIHUCh Ha BETPY, HY’KHO CHH3UTH 3HayeHHe Turbulence
10 0,1-0,3 u Bce OyneT BBIMIANAETh ECTECTBEHHO.

5.7. Penaxkrop aepeBneB

Jns co3nanus accera aepesa, Beioepute GameObject, 3D Object, Tree. Bri
YBHIOHUTE HOBBIH acceT JepeBa, KOTOpbIi ObLI co3aaH B OkHE Project u ero sxzem-
TJ1sp, CO3MaHHBIN B TEKyLIEH OTKPBITOH CLIEHE. ITO HOBOE 1E€PEBO OUEHB IIPOCTOE
M COOEPKUT TOJIBKO CTBOJ, TAK YTO JaBaiTe 106aBUM €My HEMHOTI'O JTHCThHEB (pHC.
5.44).
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Puc. 5.44. Cozdannoe depeso

Bribepute nepeBo B Hepapxuu i oToOpaxkeHHs HHCTpyMeHTa Tree Creator B
HUHCIIEKTOpE. DTOT MHCTPYMEHT MPENOCTaBIAET BCE HEOOXOMUMEBIE HHCTPYMEHTHI
U1 npuaaHus GopMbl M KOppEKUUH QUryphbl Ballux depeBbeB. Brl yBHOUTE He-
papxuto nepesa (Tree) ¢ nByMs y3namu: y3en Tree Root (kopeHb nepesa) v oquH
y3en Branch Group (rpynmna BeTBeii), KOTOpBIH MBI OyneM Ha3BIBATh CTBOJIOM
nepe.a.
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5.7.1. JlodbaBasieM BeTKH

B uepapxuu nepesa (Tree), Beibepute Branch Group, koTopas npeacrasnser co-
60#1 ctBon nepesa. Haxxmure Ha kHonky Add Branch Group (kHonka ¢ n3o0pa-
’KEHHEM BETOK M +) U Bbl YBUAMUTE, kak nosBuiack HoBass Branch Group (rpyn-
na BETOK) COEQMHUBILHCH C OCHOBHBIM Yy3710M. Terneps Bbl MOXETE MOUIpaThCs
C HacTpoiKaMH HWXe, YTOObl MOCMOTPETh KakK MOBEAYT ceds MpHUCOeNHHEHHbIe
K ctBony BeTkH. Hampumep, napamerp Frequency 3amaer yactoTy (He TOYHOE
konuuecTBo!) Betok, Distribution — kak OynyT BeTkH pacnosioxkeHsl. ['pynna na-
pametpoB Shape onpenenset hopmy Betok. [Tlapamerp Length 3anaer nnuny Be-
ToK, Radius — Tonuuny.

Teneps, nocie co3naHus NPUCOEAHHEHHBIX K CTBOJIY BETBEH, Mbl MOXeM n00a-
BUTb MaJIEHbKHE BETOYKH K CO3JaHHBIM BETBSIM C MOMOILBIO MPHUCOEANHEHHS K
HUM 1apyrux y3i108 Branch Group. Beibepure Bropuunyto Branch Group u cHo-
Ba HAXKMHUTE Ha KHOMKY Add Branch Group. HacTpoiite 3HaueHHs 3TOil rpynnbl
JUIS CO3/1aHUS! IOTNIOJTHUTEIbHBIX BETOK, TPUCOEAMHEHHBIX KO BTOPHUYHBIM BETKaM.

Puc. 5.45. [lepeso c semxamu

5.7.2. Jlo6aBasieM JINCThS

Tenepp cTpykTypa BETOK nepeBa roroea. Haila urpa He MpOMCXOIOUT B 3UMHEE
BpeMs, TaK YTO HaM CTOUT N0OaBUTh HEMHOro ynucTheB (Leaves) k paznuyHbiM
BETKaM.
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BriGepure y3en c Baweit BropuuHoii rpynnoii Betok (Branch Group) u Haxmute
Ha kHonKy Add Leaf Group (kHomnka ¢ u3oOpaxeHueM JUCTbeB U +). Ecnu Bbl
XOTHUTE MYCTUTHCA BO BCE TSXKKHE, BBl TAKXKE MOXKETE N00ABUTH APYTYIO Ipynmy
JIMCTHEB K CAaMbIM TOHKHM BETBSIM JIEpEBa.

Tenepp y Hac €CThb JIUCThsS, KOTOPbIE IPOPHCOBBIBAIOTCS KaK HEMPO3payHbIE MJI0-
CKOCTH (pHC. 5.46). 3TO NPOMCXOAUT AJIS TOTO, YTOOBI MBI MOIJIM HACTPOUTH 3HA-
4YEeHHUs JIMCThEB (pa3Mep, NOJI0KEHHUE, BpallleHHe U T.1.) epe] TeM, Kak 100aBiIsTh
K HUM Matepuai. Hamensire 3Hauenus nucteeB (Leaf Group) no tex nop, noka
Bbl HE noa0epeTe yCTpauBalolIMe BaC HaCTPOHKH.

Puc. 5.46. [epeeo c rucmoamu

Yro6b! Halle 1epeBO BBIMMIANENIO PEATHCTUYHO, HAM HY)KHO NPUMEHUTH MaTepH-
anbl (Materials) k BeTkaM u JiucThsiM. Co3naiiTe HOBBIH MaTepual B BallleM IPo-
ekTe ¢ nomoliusio Assets, Create, Material. [lepeumenyiite ero B «Tree Bark»
(xopa nepeBa) u BoiOepute Nature, Tree Creator Bark 13 Beinazgarouiero cnucka
¢ weinepamu. Tenepb Bbl MOXKETE Ha3HAYMTh TEKCTYPBI Ha CBOMCTBA Marepuana
kopsl Base, Normalmap u Glass. TekcTypbl MOXHO W pa3paboTaTh CaMOCTO-
ATENBHO WJIM 103aUMCTBOBATh U3 NAKETa, KOTOPBIH MbI HEJJABHO UMIIOPTHPOBAIIH
JUISL «TTOCAJKH» EPEBLEB.

Tenepb Mbl TakuM ke 00pa3oM co3naauM Marepuan ais auctbeB. Co3naiite Ho-
BbI Marepuasn U nomeHsirte ero weinep Ha Nature, Tree Creator Leaves.
ITpHcBONTE TEKCTYPHBIM CJIOTaM TEKCTYPBI IHCThEB U3 nakeTa Tree9.

Korna o6a Marepuana rotoBbl, Mbl IPUMEHHM HX K Pa3IHMYHBIM y3JIaM IpyIi je-
peBa. Beibepure Ballie 1e€peBO U KIMKHHTE 10 JIIOOOMY y3JIy BETBH UJIH JIUCTHEB,
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3aTeM OTKpOFITC CEKLIHIO Geometry. Bl YBHAUTE CJIOT 4J1A IPUMEHEHHUA MATEPH-
ajga BbleaHHOMy BaMH TUIly CJIOTa. anMCHI/ITe COOTBCTCTBleLLlI/Iﬁ CO3aHHBIN
BaMH MaTt€pHajl U NOCMOTPUTE HaA pE€3YyJIbTATHI.

o inspecior Puc. 5.47. Co30anue noeozo mamepuana
Tree Bark L B4 ]
Sheder Nature/Tree Creator Bark -
T Tl ] =, /lna 3aBepuieHus JepeBa, MPHMEHHUTE BAlUK Ma-
[ oion oo s v cowze Tepuainsl ko BceM Branch u Leaf Group y3nam B
e "
gy ‘m nepese. Tenepp Ballle JepeBO MOXKHO HCIOJIb30-
oftset o ¥jo Barh B urpe. [1ycTb ¢ nmepBoro pasa moay4uaoch
”°'T"l'l"'“° . ; M HE Camoe KpacHBOE AEPEBO, HO MIOMHHUTE, YTO
ing . [ o] ~
ofset X0 Yo nepBbli OnuH Bcerga koMoM. TpeHupyirtech, U

T ganar I R e 58 8 al A
Fit ow | CKOpO Bbl HAYHETE CO34aBaThb ACPEBbS HE XYXKE,

Gross (&) 4yeM B TOM nakere Tree 9, koTopelii MbI paHee
S (EEES (S 3arpy3unu. Eciu e Bbl XOTHTE CIKOHOMUTH Bpe-
Brissti i %o o :

Spacutar Color _ Msl U CKOHLEHTPHPOBAThLCs OOJbLIE HA HTPOBOM
. N ) -

RenderGuaus  From Srader - 7000 IpOLECCE, TOrAa UCIONB3YHTE yXKE FOTOBLIE JI€-
i’;:mtﬁ“!‘“'“f";’wn;m i pEBbs, KOTOpbIE MOXKHO 3arpy3uTb O€cCIIaTHO

(unu nnatHo) B MarasuHe acceroB. [lanee Oyayt
NpHUBEAEHBI PEKOMEHIALMH MO HCMOJIb30BaHUIO
penakropa aepesa. Eciu Bbl He XOTHUTE co3za-
BaTh JA€PEBbs CAMOCTOATEIbHO, MOXKETE NEPERTH
K YTEHHIO CJIEAYIOLLEro paszerna.
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5.7.3. D¢ dexTHUBHOE HCNOIbL30BAHUE PEJAKTOPA depeBa

Hrak, nocne cozmanus obvexta Tree (TOuHEE B HHCIEKTOPE OH Ha3bIBAaeTCS
OptimizedTree) y Bac GyaeT TO/IbKO KOpEHb M CTBOJ nepeBa. Hukakux BETOK HIH
aMcTheB. B HHCnekTOpe 0OBEKTOB MOCPENCTBOM PENAKTHPOBAHHS CBOHCTB BbI
MOXKETE CO31aTh AEPEBO CBOEH MEUTHI.

B BepxHeit yacTH HHCIIEKTOpa KOMIIOHEHTa Tree HAXOAUTCS PEIAKTOP CTPYKTYPBI
JiepeBa, B KOTOPOM YKa3bIBa€TCs MPOCTOE PACIIOIOKEHHE BETBEH H IUCTHEB (PHC.
5.49).

L T * 1

Puc. 5.49. Pedoakmop cmpykmypsi depeea

BaM HYXHO MOHHMATh KOHLEMLHIO YPOBHEH
nepeBa npH pabore ¢ penakropoM. CTBoa HUMe-
€T BETKH, KOTOpbIE, B CBOK O4Yepenb, HMEKT
JIOYEPHHE BETKH; 3TOT MPOLIECC BETBJIEHHUS MpPO-
JIOJDKAETCs 10 TEX MOp, M0Ka HE CO3acTCs 3aBep-
maroulas Hebonpiuas Betouka. CTBON cYUTAETCS
NIEPBBIM YPOBHEM JEPEBa, a BETKH, PacTyIUHE U3
CTBOJIa, MPEICTABIAIOT c000i BTOpOH YpOBEHB.
JIroOble BETKH, pacTylUHe M3 BETOK BTOPOIo
ypOBHsl, YOPMHUPYIOT TPETHIi YPOBEHD H T.H.
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[TocMoTpute Ha pHuc. 5.49. VIKOHKM COEAMHEHBI JMHHUAMH s OTOOpaKCHHUs
YpOBHE# BeTBieHUS AepeBa. MkoHka B caMOM HU3y (L M300paxkeHHEM JepeBa)
0003HayaeT «KopeHb» aepena. [locne BbIOOpa 3TOH MKOHKH, HUXKE, B AHEIH UH-
crniekropa, OyayT Moka3aHbl HACTPOHKH /ISl BCETO iepeBa. JTOT KOPEHb MPOAJieBa-
0T NIepBbIH M BTOPOH YPOBHH BETBJIeHHs. IKOHKM 0TOOpa)xatoT HEKOTOPYIO YacTh
HHbOpMaLMH, @ UMEHHO KOJHUUYECTBO 3JIEMEHTOB JAHHOTO THIA.

I'naBHOe M300pakeHHE MOKa3bIBaET THI 3JeMeHTa. YHCIo B MpaBOM BEpXHEM
yIily — 3TO KOJIMYECTBO BETOK, CYLLECTBYIOILMX Ha 3TOM YpOBHE JepeBa, COOT-
BETCTBYIOLIEee CBOHCTBY HHCniekTopa Frequency. [Tocne BbiOopa Takoi MKOHKH,
u3MeHeHHe 3HayeHus Frequency M3MEHHMT KOJMYECTBO BETBEH Ha 3TOM YpOB-
He. M300paxkenue rnasa cpasy non Uudpoii 03HayaeT BUAMMOCTH BETBEH B OKHE
Scene; Bbl MOXETE MEPEKTIOUUTh BUAHUMOCTh HAXKATHEM Ha 3TY MKOHKY I7Ia3a.

PacnionoxeHue rpynmn BeTBeH MOXeET ObITh OTPEJAKTHPOBAHO C MOMOLLBIO 3Je-
MEHTOB yNpaBJE€HHs, PAaClONOAKEHHBIX B TPaBOH HHXHEH yacTH penakropa. Cie-
Ba HaIpaso:

e [lepBbIii HHCTPYMEHT noOaBnseT K nepeBy rpymnmnsl quctbeB (Leaf Group). JIu-
CThS PacroyaraloTCs Ha YPOBHSX TaK XK€, KAK U BETKH, HO B OTJIHUHE OT BETOK,
JIUCThS HE MOTYT TIOAPA3AeNATLCS Ha Oonbliiee KOMMYECTBO YPOBHEH

e Bropo# uHcTpyMeHT nobapnsiet HOByto rpynmny BerBed (Branch Group) Ha Te-
KyLIEM YpOBHE (T.€., OH CO3/1aeT HOBBI JOYEPHHIi 3JIEMEHT 1151 BEIOpaHHOH
MKOHKH TPYIIIbI BETOK)

e Tperuii HHCTpYMEHT NyONUpPyeT BEIOPaHHYIO IpyHmy

e UersepThlii ynanser BbIOpaHHYIO rpyniy U3 aepesa. M0XXHO UIMETh HECKOJIBKO
TPy Ha K&KAOM YpOBHE JepeBa

[lenkHute Ha obnekTe OptimizedTree nBaxcael. Bol nepeiinere B pexxum penak-
THPOBaHHs CTPYKTYphI Aepesa (puc. 5.51). 3aTeM LIENKHUTE, HAPUMED, Ha CTBO-
e nepesa, a 3aTeM BBIOEPHTE OIMH M3 TPEX MHCTPYMEHTOB, HAXONALUMXCS MO
CTPYKTYpoil nepeBa. Bbl yBHAHTE, Kak Ha CTBOJIE AepeBa NOABATCS KBaAPaTHKH.

KBa,IlpaTbI ABJIAKOTCA KOHTPOJIbHBIMH TOYKaMHU BOOJIb BCEH BETBHU (T.e., LIEHTP
JIMHHUHU BE€TBHU IMPOXOAHUT YEPE3 BCE KBAApaThl, HO TAKXE H IMJaBHO HCKPHBJIACT-
CA MeExnay HPIMPI). Bel MoxeTe KIIMKHYTb U NMOTALUHUTH 000 U3 KBaaApaToB IJid
CABHI'a KOHTPOJIBHBIX TOYEK H H3MEHEHUA q)OprI BETBHU. JTO JOCTHIAETCA C IMO-
MOLLBIO MEPBOr0 HHCTPYMEHTA.



Puc. 5.52. Cmeon depesa uckpugnen

CaBHr KOHTPOJIbHBIX TOUEK — HA CAMOM [IeJIe OJJHA U3 TPEX BO3MOXHBIX OMUMH Ha
NaHeJIH HHCTPYMEHTOB PYYHOI'O PEIaKTHPOBAHHS.

BTopoll HHCTpyMEHT Mo3BOJsE€T crubaTh BETBb, Bpallas €€ B YKa3aHHOH
KOHTPOJbHOH To4ke. TpeTHH HHCTPYMEHT MO3BOJIET MBILIKOH OT pyKH PHCOBAaTh
BETBb, HAYHMHAIOLLYIOCS M3 BBIOPAHHOH KOHTpPOJbHOH ToukH. BeTBnenue Bce ewe
OyaeT KOHTPOJIHPOBATHCS M3 MAHEIH CTPYKTYpBbI J€peBa, TONbKO (opMbl BETBEH
MOryT ObITb HapHCOBaHbl. Ecin B CTpyKType BbIOpaHa rpynmna JIMCThEB, TOIIa
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0T06pa3mca COOTBETCTBYIOLAsA MMaHEJIb HHCTPYMEHTOB C ONUHUAMH IS IEPEME-
LIEHHA UJIM Bpall€HHUs JIMCTHEB BOKPYT UX pOIIHTCJ'IbCKOﬁ BETKH.

VyTHTE, YTO HEKOTOpPbIE CBOICTBA B MHCIIEKTOPE PENAKTOpa AepeBa OTHOCATCA
K MpOLIeypHOH reHepaluuH AepeBbeB (T.€., KOMIBIOTEP CaM reHEPUPYET GopMy
Clly4aiiHeIM 00pa3oM) U OHM OyIEeT OTK/IIOUEHBI 10CTIE TOT0, KaK Bbl BPYUHYIO 10-
npobyeTe OTpenakTHpoBaTh AepeBo. CylecTBYET KHOMKa, KOTOpas BOCCTAHOBUT
JIepeBO B CTaTyC reHEpUPYEMOro NMpOoLEaypHO, HO 3TO TakXKe OTMEHHUT BCE BalllU
BHECEHHbIE BPYUHYIO H3MEHEHHUS.

5.7.4. CBoiicTBa rpynnbl BeTOK

I'pynmnbl BETOK OTBEYAIOT 32 reHEpaLHio BETBEH U ManbMOBBIX IUCTheB. CBOMCTBa
rpynnbl OKa3blBalOTCS MOCIE BhIIENEHHS Yy371a C pexuMoM reoMeTpuu Branch
Only (tonbko BeTka), Fronds Only (Tonbko manbMoBble JMCTbs) M Branch +
Fronds (BeTka + manbMoBble NUCTbsA). CBOMCTBa rpynmnbl BETOK pa3OUTHI Ha He-
CKOJIBKO pa3aesioB.

Pa3nen Distribution — pacnpenenenne BeTok

M3MeHseT konu4ecTBO U pacnojoXeHHe BETOK B rpynmne. Mcnonb3yiite kpuBble
A1 TOYHOM HACTPOMKM MONOXKEHHs, BpalleHHs M Maclutaba. KpuBble OTHOCH-

TEJIbHBI ponmenscxoﬁ BETKHU HUJIM 30HBI paCnipOCTpaHEHHU B CJiy4a€ CTBOJIA.

Tabnuua 5.6, Mapamempuo: 2pynnwt Distribution

IMapamerp Onucanne
Group Seed O6pasel AaHHOi FPYNIbI BETOK. U3MeHsiiTe Ans H3MEHEHUs
P pe3yabTaTOB NPOLEAYPHOH reHepaLuH
M3MeHseT KONMYECTBO BETOK, CO3AaBaeMbIX s KaXI0M po-
Frequency =
JUTENbCKOH BETKU
Distribution Tun pacnpeneneHus BETOK BAOIb CBOMX POAUTENEH
Twirl 3aKkpyuMBaHHE BOKPYT POIMTENbCKOH BETKH

Onpenenser KONMHYECTBO Y3J10B B KaXKZIOM MyTOBYATOM Ll1are
Whorled Step | npu ucnonb3oBaHuu Tuna pacnpeaenenus Whorled (Myros-
Ka). Y HacTosALIMX pacTeHU# 3T0 06bIYHO YKo DrboHaYYH
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Growth Scale

Onpenenser Maciwitad y3ji0B BIOJNb POAMTENILCKOro y3na.
Ucnonb3yiiTe KpUBYIO AJ1S TOHKOH HAaCTPOMKM M craizep
111 U3MEHEHHs CTENeHH NposBiIeHHs 3ddexTa

Growth Angle

Onpenenser HayanbHbIH Yroa pocTa OTHOCHTEILHO POHTE-
n1. Ucnionb3y iiTe KpUBYIO 1715 TOHKOH HACTPOHKH H Cliainaep
1J151 U3BMEHEHHS CTeNeHU NposBieHus sdpdexTa

Pa3nesn Geometry — reoMeTpHsl BETOK

BriOepuTe THI reHeprpyeMoii reOMETpHH Y MPUMEHAEMBIE MaTEPHabI 11 3TOH
rpynmnsl BeTok. LOD Multiplier no3BonseT BaM HaCTPOUTb Ka4E€CTBO ITOH rpyNMbl

otHocutenbHo LOD Quality nepea.

Ta6nuya 5.7. IHapamempui zpynnvt Geometry

IMapameTp OnucanHe
HacTtpauBaer KkaueCTBO 3TOH IpyNmbl OTHOCHTENBHO
- LOD Quality mepeBa, no3Boass caenats rpymnmny 0o-
LOD Multiplier Q y A ? ’ 4. Py y
Jlee KaYyeCTBEHHOM MJIM MEHee KaueCTBEHHOH, YeM Bce
OCTaJIbHOE JIEepPEBO
Tun reomerpuu 14 3toii rpynnsl Betok (Branch Group):
Branch Only (toapko BeTku), Branch + Fronds (BeTku
Geometry Mode y ( ) (

+ nanbMoBble U CThbA), Fronds Only (Tonbko nanbsMoBble
JIUCTBA)

Branch Material

OcHoBHOIA MaTe€pHual ajis BETOK

Break Material

Marepuan Ha TopLax CIOMaHHbIX BETBEH

Frond Material

MaTepHan IJ14 NMaJIbMOBBIX JIHCTHEB

Pa3gen Shape. ®opma BeTok

Hactpausaet ¢hopMy u poct BeTBeit. Mcnonb3yiiTe kpuBble A5 TOUHO HACTPOHKH
(bopMBI, BcE KpUBBIE OTHOCHTENbHBI CAMOMY CTBOITY.

......................



Unity. Monvoe pykosopeeo < unity

Tabnuya 5.8. Pazoen Shape

[TapameTtp

Onucanue

Length

HacTpauBaeT nnuHy BEeTBEH

Relative Length

Onpepnensr, OyzneT oM AJHHA BETBH BIMAThH HA €€ PaHyC

HactpauBaer paguyc BeTBeH, UCIONb3YyHTE KPHUBYIO IUIS

Radius TOYHOH HACTPOHKH paguyca Ha NMPOTSIKEHUH BCEH IUIMHBI
BETBEH
s OnpenensieT OKpyrocTb TOPLOB / KOHYMKOB BeTBeH. [1o-
Cap Smoothing p Py p
JIE3HO 7151 KaKTYCOB
. e HacrtpauBaer creneHb H3BHIUCTOCTH / H3TIOMaHHOCTH BET-
Crinkliness 9 . 2 =
BeH, UCTIOIb3YHTE KPUBYIO ISl TO4HOH HACTPOHKH
HWcnonp3yiTe KpuBYIO 11 HAacTpOMKM u3ruba BeTBeid
Seek Sun BBEPX/BHU3 M UCIMONL3YHTE Claiaep A W3MEHEHHs Mac-
wiraba a¢pdexra
Noise OO6umii k03hGHLMEHT NMOBEPXHOCTHOIO LIyMa, HCMOJb-
3yHTE KPUBYIO [J11 TOHKOH HAaCTPOHKHU
Macutab uryma BOKpYT BETBH, YEM HHIKE 3HAYEHHs, TEM
Noise Scale U Gonee BOMHUCTHIM OyIeT BUI, YEM BbILIE 3HAYEHUS — TEM

Gonee cnydaiiHbIM OyaeT BUA

Noise Scale V

Macwtab myma BOONb BETBH, YEM HH)KE 3HAYCHHS, TEM
6omnee BOJTHHCTBHIM OyIeT BUI, YEM BBILIE 3HAYEHHS — TEM
Gonee cnyuaiiHpIM OyIeT BUA

Break Chance

llTanc obnoma BeTBH, T.€. 0 = BeTBU He OyayT cnomansl, 0.5
= [M0JIOBHHA BeTBEH clioMaHbl, 1.0 = Bce BETBH CIIOMaHBI

Break Location

3T0 3HaueHHe yka3plBaeT MecTo obnoma BeTBei. OTHOCH-
TEJIbHO BCEH IJIMHbI BETBU

Weld Length

OnpenenseT To, Kak AaneKo BBEPX [0 pOCTY BETBU HAYHHa-
€TCs LLIOB CpacTaHUs
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KoaddnuueHt pacnpocTpaHeHHs: CpacTaHUsl Ha BEpXHEH
Spread Top CTOPOHE BETBH, OTHOCHUTEIBHO €€ POAUTENHCKOH BETBH.
Hous 03HayaeT oTcyTCTBHE pacipOCTPaHEHHUS

KoadduuueHnT pacnpocTpaHeHuss cpacTaHHs Ha HHXHEH
Spread Bottom | cTOpoHE BETBH, OTHOCHTEIBHO €€ POOHTEILCKOH BETBH.
Hous 03Ha49aeT 0TCyTCTBHE pacpoOCTpaHEHHs

Pa3zgen Wind. [IapameTpbl BeTpa
HaCTpanBaeT napamMeTpsnl, UCIIOJIB3YEMBIC NJId aHUMaLUH 3TOH rpynnsl BETBEH.
30HBI BETpa aKTHBHBI TOJIBKO B pexxHMe Bocnipoussenerus (Play Mode):

e Main Wind — ocHoBHOH 3¢ ekt BeTpa. Co3zaaeT MsIrkoe JBHXEHHE MOKayH-
BaHHs M OOBIYHO €JHHCTBEHHBIH NapaMeTp, HEOOXOIHUMBbIH NEpBOHAYATIbHBIM
BETBSIM

e Edge Turbulence — TypOyJeHTHOCTb BIOJIb KPOMKH NMajbMOBBIX JIUCThEB. [10-
JIE3HO JJIs MAlIOPOTHHKOB, MalbM H T.1.

5.7.5. [lapamMeTpsbl rpynnbl JHCTHEB

prnnbl JIUCTBEB F€CHEPUPYHOT r€COMETPHIO JIMCTHEB, HCITIOJIB3YHOTCA UK ITPHMH-
THBBI HJIM CO3JAHHBIC I10JIB30BATCIIEM MCILH. HapaMeTpOB HE TaK MHOI'O, ITI03TO-

My Bce OHH (CO BCeX pa3zesoB) oObeanHeHb! B Tabm. 5.9.

Tabnuya 5.9. Ilapamempst 2pynnst 1ucmeoes

ITapamerp Onucanne
Groud Seed O6pa3en faHHOH rpynmnbl JUCTbeB. U3MeHsHTe nis u3-
P MEHEHHs pe3yJIbTaTOB NPOLETYPHOH TeHEPaLUU
H3MeHseT KOIMYECTBO JIMCTHEB, CO3MAaBAEMBIX IS Kax-
Frequency . 3
JOH pOOUTENbCKOH BETKH
Distribution Tun pacnpeneneHus JIUCTbEB BIOJIb CBOMX POAUTENEH
Twirl 3aKkpy4yHBaHHE BOKPYT POAMTENBCKOH BETKH
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Whorled Step

Omnpenenser KOIMYECTBO Y3/I0B B KaXXIAOM MYTOBYAaTOM
1Iare MpH UCIOJIb30BaHUH THMNa pacnpeneneHus Whorled
(MyTOBKa). Y HaCTOSILUMX PACTEHHH 3TO OOBMHO YMCIIO
duboHaqun

Growth Scale

Onpenenser MacTad y3;10B BAOJIb POJUTEILCKOTO y31a.
Hcnonb3yiTe KpUBYIO A1 TOHKOH HACTPOHMKH U crainep
Ul U3MEHEHHs CTEeNEeHH NposBieHus 3ddexra

OnpenenﬂeT HayaJIbHbIN yroj pocta OTHOCHTEJIBHO poO-

Growth Angle autens. Vicnone3yiite KpUBYIO 1J11 TOHKOH HAaCTPOHKH H
claiinep A U3MEHEeHHs CTeNeHH MposiBaeHus dddekra
Tun coznaBaeMoit reomeTpun. Bl MoxeTe HCIIOIb30BaTh
Geometry Mode | cBoii Melw, BeIOpaB omuuio Mesh, HaeanbHyr Ij1s LiBe-
TOB, PPYKTOB H T.1.
Material Marepuan, Ucrnonab3yeMsblit A5 TUCTHEB
Mesh Mew, ucnone3yeMslit 11 TUCTHEB
HacrpanBaer pa3mep JHCTbEB, HCIONB3YETCS IUANa3oH
ize JUIsL OTIpeZieTIEHNss MUHUMAIbHOTO ¥ MaKCHMAaJIbHOTO pas-
mepa
Perpendicular HactpauBaer nepneHauKyIspHOCTb TUCTHEB K POOUTENb-
Align CKOH BETKE
Horizontal Align | HactpanBaeT ropu3oHTanbHOE BbIpaBHHBaHHE JHCTHEB
. OcHoBHO# 3¢ ekt BeTpa. OOBMHO CTOMT HCIIOJIB30BATh
Main Wind HeOoJbIIOE 3HAUYEHHE, YTOOBI H30€XaTh OTCTaBaHHS JIH-

CTBEB OT pO}lPITeJ'IbCKOﬁ BE€TKH

Main Turbulence

BTopoctenennsiii 3¢ ekt TypOyneHTHOCTH. {1 THCThEB
ClIeyeT UCIO0NIB30BaTh HEOO0bLIOE 3HaUEHHE




SQunity_ Tnasa 5. Mpaduueckue BoamoxHoctu B Unity

Onpenenser KonMU4ecTBO TYpOyIEHTHOCTH BETpa BHOJb
KpaeB JIUCThEB

Edge Turbulence

5.7.6. 3ona BeTpoB

Haim nepeBbs (Kak y»xe rOTOBBIE, TAK U T€, KOTOPBIE CO3AaBaIH MbI CAMH) YMEIOT
pearupoBaTh Ha BeTep. OIHAKO 30HY BETPOB ellle HYXHO co3aaTh. C MoMOILbI0
obbekta GameObject, 3D Object, Wind Zone Bbl CMOXKETE KOHTPOJIUPOBATE CUILY
BETpa M €ro HarpasJIeHHUE.

Coznaiite o6bekt WindZone. Fi3MeHHM ero napameTpsbl.
[TapameTp Mode 3anaeT pexuM 30HbI BETPOB:

e Spherical — 30Ha BETpOB IEHCTBYET TONBKO B paMKax YKa3aHHOTO paguyca U
BETEp AYET U3 LIEHTPa K MOBEPXHOCTHU Cepsl

¢ Directional —30Ha BeTpoB A€HCTBYET Ha BCIO CLIEHY B ONpPEAEIEHHOM Hanpas-
JIEHUH

[Tapametp Radius 3agaer panuyc chepuueckoii 30HbI BETpa, pa3yMeeTcs, OH 10~
CTYIIEH TOJIBKO €CJIM UCTIONB3YyeTCs chepUuecKHil pesxuM 30HbI BETpoB. [lapamerp
Main 3agaet 0OCHOBHYIO CHUJIy BeTpa, a BoT napameTp Turbulence — onpenenser
CUITy TypOYyJIEHTHOCTH, 4TO MPUBOAUT K PE3KOMY U3MEHEHHIO 1aBJIE€HHS BETpA.

[Tapametp Pulse Magnitude  omnpeznenser To, kak CUJILHO MEHAETCS BETEP CO
BpeMeHeM, a napametp Pulse Frequency onpenenser yactoty u3MeHeHui BeTpa.

[Tonb3oBaTbcs 30HOM BETPOB O4eHb mpocTo. [lomectute o6bekt WindZone Ha
CLIEHY M HacTpo#Te ero napametpsl. Eciu 30Ha Betpa cdepuueckas (Spherical),
TOrJa BaM CJIEyeT pa3MECTUTh €€ TakK, YTOOb! AepeBbs, KOTOpbIE Bbl XOTUTE 00-
AyBaTh C €€ NMOMOILBIO, ObLTH BHYTpH paauyca chepsl. Eciu 30Ha BeTpa Hanpas-
neHHas (directional), TOr1a HEBaXKHO, B KAKOM MECTE CLIEHBI BBl €€ Pa3MECTHUTE.

EcTb HECKOBKO COBETOB OTHOCHTENBHO MCIOIb30BaHHs JaHHOTO OOBEKTa:
e FEcnu HyxeH 3¢ ekt miaBHOro MEHAIOILErocs BeTpa:
» CosnaiiTe HanpaBIEHHYIO 30HY BETpa

» Ycranosute Wind Main B 1.0 wix MeHblllee 3Hau€HHE, B 3aBUCUMOCTH OT
TOT0, HACKOJIBKO MOILIHBIM JOJDKEH OBITH BETEP

» Ycra”osure Turbulence B 0.1

» YcraHoBute Pulse Magnitude B 1.0 uiau Gonbluee 3HaYeHHE



Unity. MonHoe pykoeopcteo | < unity

» YcranoBute Pulse Frequency B 0.25
e Oddekr 0T nponeTarolero Beproiera:
» Cospnaiite chepHuecKyro 30Hy BeTpa

» YcraHoBute Radius B 3HaueHHe, COOTBETCTBYIOLLEE pPa3MeEpPy BAlLEro Bep-
TOJIeTa

» YcranoBute Wind Main B 3.0

» Ycranosute Turbulence B 5.0

» YcraHosute Pulse Magnitude B 0.1

» Ycranosute Pulse Frequency B 1.0

» Jlo6aBbTe 30HY BeTpa Ha GameObject, mpeACTaBIAIOLIMIA Balll BEPTOJIET
e Co3naeM 3¢dexT B3pbIBa:

» [lpomenaiite BCE TO ke camoe, UTO U IS BEPTONIETA, TOJIBKO MOCTIE B3phIBA
Hazo ObICTPO U 1aBHO 0OHYaHTH Wind Main u Turbulence, 4to6b1 3¢ dexr
nponain

5.8. CucTreMbl 4acTHII

B TpexmepHoii urpe GONBIIHHCTBO KOHTEHTA (TMIEPCOHAXH, OKPYKEHHE, 0ObEKTHI)
NpeIcTaBleHbl B BUIE MelleH, B To BpeMs kak B 2D urpe ais 3toro Hcnoisb-
3YIOTCS CIIPaHThl. MellM U CIIpalThl HAEAIbHO MOAXOAAT A OTOOpaKeHHs Lie-
JBIX 0OBEKTOB C YETKO onpeaenéHHoi Gopmoit. Ho, kak MBI Bce BUAETH, B HIpax
BCTPEYAIOTCS M APYTHE 3JIEMEHTHI, KOTOPhIE 110 CBOEH NPHPOAE HE HMEIOT YeT-
KO# (OpMBI H H3MEHSIOTCS B pealbHOM BPEMEHH, TIOTOMY HX TPYAHO OTOOPa3HTh
C MOMOILBI0 Mellel U crnpalToB. {nd 3¢¢deKToB B BHAE TEKYIUHX >KHIKOCTEH,
IbIMa, 00J1aKOB, IVIAMEHH H MarH4ecKHX 3aKIHHAaHHH CIeAy€eT IPUMEHSTD IPYyTroi
TMOJIXO, U3BECTHBIH KaK CHCTEMBI YaCTHLL.

5.8.1. BBenenne B cHCTEMBI YACTHII

YacTuubl — 3TO HEOOJBIINE MMPOCThIE H300paXKEHHUs WIH CETKH, KOTOPBIE OTO-
OpaxcaroTcs U nepeMelarTcs B 60JIb1I0M KoJIHuecTBe cucTeMoi yactuu. Kaxnas
4acTHLA NPECTABISAET COO0H HEOOMBIIYIO 4aCTh JKHAKOTO HIIH aMOpdHOro 00b-
€KTa, ¥ BIIMSTHHE BCEX YaCTHI] BMECTE CO31a€T BlIeUaTIEHHE LIEJIOCTHOTO O0BEKTa.
Hcnonp3ys 06aako qpIMa B KauyeCTBE NPHMeEpPa, KaXkaas 4acTHIa OyaeT HMeThb He-
OOJIBIIYIO TEKCTYpPY AbIMa, HAMOMHHAIOLIYIO KpOLIeYyHoe 001ako camo Mo cede.
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Korza MHOTHE U3 3THX MUHH-00JaKOB CKOMITIOHOBAHBI B 00JIACTH CLEHBI, OOLLHH
s¢pdekT npeacrasiser coboit GonbiIoe 001aKo, 3aMOHSAIOILEE 0OBEM.

Kaxmas yacTHia MMeeT OnpelesieHHOe BpeMsl )KU3HH (OOBIYHO HECKOJIBKO Ce-
KYHI), B TEYEHHE KOTOPOr0 YacTHIa MOXET MPETEPNETh Pa3THYHbIE H3MEHEHHUS.
YacTHla HAuMHAET CBOE CYLIECTBOBaHHE, KOrJa OHa CO3/1aHa, HJIM HCHyIlIeHa
cBO€ei cucreMoii yacTul. CHCcTeMa HCIYCKaeT YacTHULBl B CIy4YaHHBIX TOYKax B
NPOCTPAHCTBE, OFPAHHYEHHOM PETHOHOM B hopMe cdepbl, Moycdephl, KOHYCOM,
NPSAMOYTOJILHBIM TapaslieNenuneaoM (s NpoCTOThl Takyto GopMy OyneM Ha3bl-
BaTh NPOCTO "KOpOOKO#'") ik MeleM Npou3BoIbHOH dopMbl. YacTHia otoOpa-
’KaeTcs 10 TeX MOp, MOKa HE 3aKOHYHTCS BPEMs €€ J)KU3HHU, 3aTEM OHa yAalseTcs
u3 cucTeMbl. YacToTa HCMyCKaHHs YaCTHLl CHCTEMBI XKECTKO ONPEAEIIAET KOIHYe-
CTBO HMCITyCKAaeMBbIX YaCTHIl B CEKYHAY, XOTs TOYHOE BPEMs HCITYCKaHHUsS COAEP-
XUT HeOONbIIOH (akTop ciydyalHOCTH. YacToTa HCIyCKaHHS B COBOKYITHOCTH CO
CpPEeIHHM BPEMEHEM JKH3HH YaCTHIIBI ONPEAETIAIOT KOJTHUECTBO ""CTa0MIIBHBIX " Ha-
cTHILl (TO €CTh, TE€X, Ub€ HCIYCKaHHE U YHUUYTOXKEHHE MPOUCXOAAT C OAMHAKOBOH
YacTOTOH) M BpeMsl, HEOOXOAHMOE CHCTEME IJIsi JOCTHXKEHHSI TAKOTO COCTOSIHHSL.

Hacrpoiiku ncryckanus W BpEMEHH JKH3HH BIHUSIOT Ha o0lLee NOBeIEHHE CHCTe-
MBI, OTHAKO OTAEJIbHbIE YaCTHLIBI TOXKE MOTYT H3MEHATHCS CO BpeMeHeM. Kaxnas
4acCTHIAa UMEET BEKTOpP CKOPOCTH, ONpENENAIOIHI HanpaBleHHE U PacCTOSHHE,
KOTOpO€ MPOXOAMT yacTHua 3a oauH kaap. CKopocTb MOXXET ObITh H3MEHEHA C
MOMOLLBIO CHJI U TPABUTALIMH, TPUMEHSAEMBIX CaMOH CHCTEMOH MJIM KOTa YacTH-
bl CIyBalOTCS B 30HaX BeTpa Haj 3eMHOH noBepxHocThlo (Terrain). {ger, pas-
Mep U BpallleHHe K XIO0H YaCTHUIBI TAOKE MOTYT U3MEHSATHCS B TEUEHHE BPEMEHH
’KU3HH HJIH TIPONOPLHOHAIBHO €€ TEKYILEH CKOPOCTH ABIXKEHH. L[BeT BKtouaer
anb¢a-kaHan (Ul Npo3payHOCTH), TaK YTO YAaCTHLA MOXKET IaBHO HCYE3aTh U
TMOSIBIIATHCS. BMECTO PE3KOT0 H3MEHEHHs BAIUMOCTH B TaKHUX CIydasX.

[Ipn Hcnons30BaHMH B COBOKYNMHOCTH, JUHAMHKA YaCTHL ONPEIEICHHO MOXET
NPUMEHSTHCS AJIsl CUMYJIILMH MHOTHX THIOB TekyuuXx 3¢ dekro. Hanpumep, Bo-
J0mnag MOXeT ObITb CHMYJIHPOBaH C MOMOIIBIO Y3KOH 00JaCTH HCIyCKaHHUs, U3
KOTOpPOH NMafaroT YaCTULBI BOABI MOA ACHCTBHEM IPABUTALIMH, YCKOPHACH MO XOAY
JBIKEHHS. J[bIM OT OrHsi OOBIYHO MOAHHUMAETCS BBEPX, PACIIHUPSETCS U B KOHLE
paccenBaeTrcs, TaK YTO CUCTEMa AODKHA PUMEHSATh BOCXOAALIYIO CHITy K YaCTH-
1aM JbpIMa, YBEIMYHUBATh HX B pa3Mepe U yBETHUHBATh MPO3PAYHOCTh C TEHEHHEM
HX BPEMEHH JKU3HH.

5.8.2. Ucnoan3oBanue cuctem yactuu B Unity

Co31arh CHCTEMY YaCTHIl MOXKHO JIByMs crioco0amu — uiu 100aBUTh B BHIIE Ca-
MocTtosTenbHoro oorekra (GameObject, Effect, Particle System) uiu »xe mytem
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nobaenenns komnoHenta (Components, Effects, Particle System) k yxe cyue-
CTBYyoLIEMY 00beKTy (puc. 5.53).

| | -+ b T e Onl "

1 O C0 F0 (TS

Puc. 5.53. Bom umo 6ydem, echu 0obasums cucmemy wacmuy K 006vexmy oepeea

KOoMMoOHEHT JOBOJIBHO CJI0XKEH, TO3TOMY MHCIIEKTOP pa3aesieH Ha HECKOJIbKO pas-
OOpHBIX MOAPA3ENOB HIIH MOAYJIEH, KaXKAblH U3 KOTOPBIX COAEPXKHUT IPYIy CBS-
3aHHbIX CBOHCTB. KpoMe TOro, Bel MOXKETE peakTHpOBaTh OAHY HMJIM HECKOJBKO
CHCTEM OJJHOBPEMEHHO, HCTIOIb3Ysl OTAEIbHOE OKHO PeJaKTOpPa, I0CTYMHOE Yepes
kHonky Open Editor B MiHcniekrope (cM. puc. 5.53).

IIpu BeIOOpE 0OBEKTa C CHCTEMOH YacTHll, B OKHe Scene MosBUTCSA HeOoublIas
nanens Particle Effect ¢ npocteiMu 3nemenTamu ynpaneHus aas yaoOHOH BH-
3yalu3allii U3MEHEHHH, BHOCUMBIX B HACTPOMKH CHCTEMBI, YTO TaKXKe [0Ka3aHO
Ha puc. 5.53.

MHorue 41cIoBble CBOMCTBA YAaCTHLL MU AK€ BCEH CHUCTEMBI MOTYT H3MEHSATh-
cs ¢ TeueHreM BpeMeHH. Unity npeaocTaBiseT HECKOJIBKO Pa3jIMuHbIX Cr10COOOB
yKazaHHsl, Kak OyJeT MPOUCXOIUTb H3MEHEHHE:

e Constant — 3HaueHHe CBOHCTBA HE MEHSETCS CO BpEMEHEM
e Curve — 3HayeHHe MeHsAeTCA N0 KpUBOH / rpady

e Random between two constants — 1Ba NOCTOSHHBIX 3HAUEHHS OMNpPENESAIOT
BEPXHIOI0 M HMXKHIOIO MPaHHLIbI A1 HTOTOBOTO 3HAUEHMs, KOTOPOE BbIOMpaeT-
Csl ClIy4aliHO M3 BCEX 3HAU€HMH, NMONafaloLHX B 3TH PaMKH

W
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e Random between two curves — 1Be KpUBbIE ONPEIEIAIOT BEPXHIOK U HUXK-
HIOIO TPaHHULbI AMANa30Ha 3HAYEHUH B onpenenéHHbIE MOMEHT BPEMEHH; Te-
Kylllee 3HaYeHHe CilydalHbIM 00pa3oM BEIOMPAETCS U3 3TOT0 AUAara3oHa

Jlns uBeTOBBIX CBOMCTB, Takux kak Color over Lifetime, ecTb nBa oTHEIBHBIX
napaMerpa:

o Gradient — 3HaueHHe L[BETa BEIOMpAETCS U3 rpaiueHTa

¢ Random between two gradients — 1Ba rpagleHTa ONpPENEISIOT BEPXHIO U
HIKHIOIO MPaHULbl 3HAYEHHS LIBETA B OMpPEAEIEHHBIH MOMEHT BPEMEHH; TEKY-
l11ee 3Ha4Y€HHE ABJISETCS CIy4YaiHBIM CpEIHEB3BEIIEHHBIM M3 LIBETOB Ha Tpa-
HHLIAX

5.8.3. Ucnosib30BaHHEe CHCTEMbI YACTHII JIA CO3TaHHA B3pbiBa

Busyanusauus B3pbiBa — THIIMYHBIN OPUMED HUCIOJIb30BAHUS CHCTEMBI YaCTHL B
Unity. /IuHaMuka B3pbIBa, BO3MOXKHO, HEMHOTO CJIO)KHEE, YeM KaXeTCs Ha mep-
BBl B3mIAA. 1o CBOEH CyTH B3pBIB — 3TO MPOCTO BBIGPOC YACTHLL HAPYKY, HO
€CThb HECKOJIBKO MPOCThIX MOAUGHKALHH, KOTOPblIE MOXHO MPUMEHUTH, YTOOBI
OH BBIIIS/1E€] HAMHOTO PEAIMCTHYHEE.

[IpocToi B3pBIB MOPOXKIAET IIAP MIAMEHH, KOTOPbIi OBICTPO pacIiUpsAETcs BO
BCex HanpasyieHusX. [lepBoHayanbHbli B3pbIB HMEET MHOTO SHEPTHH U TOITOMY
O4Y€Hb FOPAYMH (TO ECThb APKUH) U ABHKETCSH OUEHb OBICTPO. DT IHEPTHSA OBICTPO
pacceuBaeTcs, YTO NMPUBOAUT K 3aMEAJICHUIO PaclpOCTPaHEHHS IIAMEHHM U €ro
OXJIAXIEHHUIO (T.€. CTAHOBUTCS MeHee spkuM). HakoHell, koraa Bce TOIUIMBO Cro-
pello, miaMs yraCHET U BCKOPE MOJHOCTBIO HCUE3HET.

B3peiBHas yacTHUA OOBIYHO MMEET KOPOTKHI CPOK CIYKOBbI, H Bbl MOXETE H3-
MEHHTb HECKOJIbKO Pa3jIMYHBIX CBOHCTB B TEYEHHE ITOTO CPOKA IS MOJIETHPOBA-
HUs 3¢dekTa. YacTHa HAUHET ABUraThCS O4€Hb OBICTPO, HO 3aTEM €€ CKOPOCTh
JOJDKHA CHJIBHO YMEHBLIMTBCS, MOCKOJIbKY OHA YNalseTcs OT LEHTpa B3pbIBa.
Kpome Toro, uBeT A0MKEH HaYHMHATBHCS APKHM, a 3aT€EM TEMHETh U B KOHEYHOM
UTOTe HCY€e3aTh 10 NMPo3payHOCTH. HakoHell, yMeHbllIeHHe pa3Mepa YacTHIl B Te-
YeHHE BCEr0 CpPOKa CIyKObl 1acT 3(QPEKT pacCeMBaHUA IUIAMEHH [0 MEpE HC-
MOJIb30BaHUS TOIJIMBA.

Bce 310 X0po1o, Ho faBaiTe pacCMOTPUM MPpaKTHYECKYO peanu3auuto. Coznai-
TE CUCTEMY YacTHll KaKk oTAenbHbIH 00BekT. [lepeiinure k Mmogymo Shape u ycra-
HOBUTE (HOpPMY IMHUTTEpA A1 MaJIeHbKOH cdepsl, ckaxeM, okojo 0,5 enuHUL B

panuyce.
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Jlanee HaM MOHAaNOOUTCS MaTepHal B3pbIBOB/OTHA. BbI MoxeTe pa3noObITh CBOH
MaTepHal, a MOXXeTe HCIob30BaTh OecriatHeli naket FX Fire Free

(https:/fassetstore.unity.com/packages/vfx/particles/fire-explosions/fx-fire-
free-21587) u3 MarazuHa acceToB.

Bbl MO)XeTe yCTAaHOBUTH 3TOT MaTepHan AJs CHUCTEMBbI C IOMOLUBIO MOAYJSA
Renderer. Pa3sepuute Monynas Renderer u Ha3zHaubTe MaTepHan. Takxke BbI
JIOMKHBI Takke oTKIo4YUTh Cast Shadows u Receive Shadows, Tak kak miams
B3pbIBA OJDKHBI BHIIABATH CBET, @ HE NOJYYHUTH €TO.

Ha 3TOM 3Tane ciucreMa BBINIAANT KaKk MHOXECTBO MaJ€HbKHX OTHEHHBIX IApOB,
BbIOpachIBa€MBIX U3 LIEHTPAJIbHOH TOUKH (pHC. 5.54).
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Puc. 5.54. Cucmema wacmuy 6 npoyecce cozoarnusn

B3phIB 10mKeH, KOHEYHO, CO3AaTh B3PBIB C OOJIBIIMM KOJIMYECTBOM YaCTHL OXHO-
BpeMeHHO. B Monyne Emission yctaHoBuTe 3HaueHue Rate Ha HOnb U 100aBbTe
onuH Burst ¢ HyneBsIM BpemeHeM. Tenepp Hallla CUCTEMa YacTHLl HAIOMHHAET
B3PBIB.

KonuyecTBo yacTHil BO B3pbIBe OyAET 3aBUCETh OT pasMepa U MHTEHCHBHOCTH
NPOEKTHPYEMOTO B3pbIBa, HO XOPOLLIAs OTIPABHAs TOYKA COCTABJISET OKOJIO MATH-
necsaty yactull (mapamerp Count B obnactu Bursts).

B Monyne Particle System, yctaHoBUTe 3HayeHHe 2 11 napamerpoB Duration u
Start Lifetime.

B Hacrosiee BpeMs B3pbIB NMPHHHMaeT GOpMY B3pHIBA, HO BBIITISAMT TaK, KaKk
OyATO OH MPOHCXOIUT B KOcMoce. YacTHLbI BEIOpAchIBalOTCS U EPEMELLAIOTCS Ha
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GonblIME pacCTOSIHUS C MOCTOSIHHOM CKOPOCTBIO, MpeXae 4YeM Hc4Ye3HyThb. Ecnu
Ballla UTPa MPOUCXOJUT B KOCMOCE, TO 3TO MOXET ObITh UMEHHO TOT 3¢ deKT, Ko-
TOpPBIH BbI X0TUTE. OHAKO B3PhIB, IPOUCXOAALIMH B aTMOChepe, OyaeT 3ameLieH
U ocnabieH okpyXawowuM Bo3ayxoM. Brmounte mMomyns Limit Velocity Over
Lifetime u ycranoBute Speed oxono 3,0, a mapametrp Dampen — 0,4, 1 BbI yBH-
JHTE, 4YTO B3PbIB TEpsAET HEOOBILYIO CHITy IO MEPE €r0 pa3BUTHS.

0 Chs - Lmnied - B, Mac 81U Standaia - Crsty 20201311 Pesoral® «DKit> L]

Puc. 5.55. Yace umo-mo noxosce na 63puie

CoKOHOMHUTB BpeMsi MOXHO C nmoMolubio OecratHoro makera Particle Dissolve
Shaper Package:

https.://assetstore.unity.com/packages/vfx/particles/fire-explosions/particle-
dissolve-shader-package-33631.

B ero cocraB BXOAAT y)k€ FOTOBBIE acCEThl B3PbIBOB U BCE, YTO HYXHO — Iepe-
TallUTh Ha CLEHY HY>KHbIH B3pBIB (pUC. 5.56) U HCIONb30BaTh €TO B CBOEH UIpE.

Bo BpeMst TecTHpOBaHHUS 0JIE3HO BKJIIOUUTH CBOHCTBO Looping, uTo6b! BBl MOT-
JI1 HEOHOKPATHO BUIETh B3PhIB, HO B 3aKOHYEHHOH HIPE BbI JOKHBI OTKIIOYHUTh
€ro, yToOb! B3phIB IPOU30LIE] TOIBKO OAMH pa3. Korna B3pbIB npenHa3HayeH Ajls
00BeKTa, KOTOPBIH MOTEHIHAIBFHO MOXET B30PBaThCs (CKaXeM, TOIIMBHBIN 0ak),
Bbl MOXeTe 100aBHTh KOMIIOHEHT CHCTEMBI YaCTHULl K OOBEKTY C OTKJIIOUEHHBIM
ceoiictBoM Play On Awake. 3aTeM BBl MOXeTe IpHU HEOOXOIUMOCTH 3alyCTUTh
B3pBIB U3 CLIEHApHsl TaK:

void Explode() {
var exp = GetComponent<ParticleSystem>();
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exp.Play();
Destroy (gameObject, exp.duration);

W o L Do ) L g - ‘@8 m
T e——n

SRl N 5

»
»
®
=
.
.
-
"
-
-
=
-
*
"
"
w
-
-
-
"
"

Puc. 5.56. l'omoeviit 63pbie

B3pbiBbl Talke MOIyT MPOUCXOOUTH B TOYKaxX yaapa. Eciu B3pbIB MpoMCXOOUT
oT o0bekTa (HampuMep, OT I'paHarhbl), Bbl MoxkeTe BbI3BaTh QyHKLHIO Explode(),
OIMHCaHHYIO BBILIE, YEPE3 HEKOTOPOE BPEMs MJIM KOrJa OHa BCTYMAET B KOHTAKT C
LLENBIO.

// Topoxnaem B3pPHE C 3aLepXKOU
public float fuseTime; // 3amepxka

void Start() |
Invoke ("Explode", fuseTime) ;
}
// B3pHB
void OnCollisionEnter (Collision coll) {

Explode () ;
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5.9. OTpaxarwuue 30H/1bl

5.9.1. 3auem Hy)XHBI OTpaXkaloLKe 30HbI

OunbMbl 4 anuManus CG 0ObIYHO UMEIOT OYEHb PEATHCTHUHBIE OTPaXEeHUS, KO-
TOpbIE BayKHBI I MPHIAHUS OLLYIIEHHS «CBA3HOCTH» MEXIY OOBEKTaMH CLIEHBI.
OnHako TOYHOCTh 3TUX OTPAKEHUH COMPSKEHA C BBICOKOH CTOMMOCTBIO MPOLIEC-
COpPHOTO BpEMEHH, U, XOTA 3TO He Mpobiaema 11 PUIBMOB, 3TO CEPhE3HO OrpaHu-
YMBAET MU CMOIb30BaHHE 0OBEKTOB B UTPax pealbHOIO BPEMEHH.

TpamMUMOHHO Urphbl HCIOIB30BAIH TEXHHKY, HAa3bIBAEMYIO OTOOpakKEHHEM OTpa-
KEHHH, 1JI1 MIMHUTAUMH OTPaXXeHHH OT OOBEKTOB, COXpaHss MPH 3TOM MPOH3BO-
JIUTETBHOCTh Ha MPUEMJIEMOM YPOBHE. DTOT METOJ MpEANoJiaraer, 4To Bce OTpa-
Xarouide 00bEKTHI B CLIEHE MOTYT «BHIEThY (H, CJIENOBATEILHO, OTPAXKATh) OIHO
H TO K€ OKpYXXKeHHe. DTO XOpOoLIO paboTaeT AJ1si KOCMUYECKOTO Kopabis, eClii OH
HaXOIMTCS B OTKPHITOM KOCMOCE, HO HeyOeIUTEeNIBHO, €CJTH MEPCOHaX MOMafaeT B
IpYroe OKpy>K€HHE: 3TO BBIMJISIUT CTPAHHO, €CJIM OOBIYHBIH aBTOMOOHIIL 3aeleT
B TYHHEIIb, HO HE0O BCe ellle 3aMEeTHO OTPaXkaeTCs B €ro OKHax.

ViyqiuTh oTpaxeHHe 06bEKTOB MOXHO C IOMOLbIO OTPa)kaloLHX 30HI0B, KO-
TOpbIE MO3BOJISAIOT BU3YalM3HPOBATh BU3YallbHYIO CPENy B CTPAaTErHYECKHX TOY-
Kax cuenbl. Kak mpaBuio, Bbl JOMKHBI pa3MEILATh UX B KQKIOH TOUYKE, I1€ BHELL-
HHUH BHI OTpakarolero oobekra Oyaer 3aMeTHO MEHATHCS (HapuMep, TyHHEIH,
00J1acTH BO3J1€ 30aHUH U MECTa, TIe MEHAETCS UBET rpyHTa). Koraa orpaxaromui
00BEKT MPOXOIUT PAAOM C 30HAOM, OTpaXKeHHEe, 0TOOPaHHOE 30HIO0M, MOXKET HC-
MOJIb30BaThCs 11 KapThl oTpaxkeHHs oObekTa. Kpome TOro, koraa HecKONbKO
30HIOB HaxoaATcs pAaoM, Unity MOXXET HHTEPIOIMPOBATh MEXIY HUMH, YTOOBI
y4YECTb NMOCTENEHHbIE U3MEHEHHUs B OTpaXkeHHsX. TakuM oOpa3oM, MCMONb30Ba-
HHE 30HJO0B OTPa)K€HHS MOXET CO31aTh JOCTATOYHO yOENUTENbHbIE OTPAXKEHHUS C
MpHeMJIEMBIMH HAKJIaIHBIMH pacxogaMHu Ha 00paboTKy.

BusyanbHas cpena 1715 TOYKH Ha CLEHE MOXKET ObITh NpencTaBieHa KyOuyeckon
kapTo#t (cM. puc. 5.57). KoHuenTyanbHO 3TO MOXOke Ha KOPOOKY € MIOCKHMH
M300paKeHUAMH BHA C IIECThIO HANpaBJIEHUAMH (BBEpPX, BHU3, BJIEBO, BIIPABO,
BIEPEN U Ha3all), HAPHCOBAHHBIX HAa €r0 BHYTPEHHHX MOBEPXHOCTSX.

YT0681 06BEKT OTOOpA’Ka OTPAKEHHS, €T0 LiIeiaep D0KEH UMETh TOCTYII K M30-
OpaxeHHAM, MpeICTaBIAIONM KyOndeckyto kapty. Kaxnas Touka moBepXHOCTH
00BbEKTa MOXKET «BHAETH» HEOObLIYI0 00/1aCTh KyOHUECKOH KapThl B HampasJie-
HHHM TIOBEPXHOCTH (TO €CTh B HAaNpaBJIEHHUH BEKTOpa HOPMAaJH MoBepXHOCTH). Ha
9TOM 3Tarne uedaep UCHoab3yeT LUBeT KyOHueckol KapThl MPH pacyeTe TOro, Ka-
KHM JOJKE€H OBITh LIBET MOBEPXHOCTH OOBEKTA; 3€PKaNbHBIH MaTepHal MOXXET
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TOYHO OTpa)KaTb LBET, B TO BPEMA KaK OnecTAUH aBTOMOOHIb MOXKET BBILBETATh
H CJI€TKa €ro NnoaKpal1uBaThb.

Puc. 5.57. Kybuueckaa kapma

Kak yrnoMsHyTO BbIllE, TPAIHLHOHHOE OTOOPa)XEHHE OTPAKEHHUS HCIONIB3YeT
TOJIBKO OJTHY KyOHUECKYI0 KapTy Ul MPEICTaBICHHUS OKpYXEHHs Ul BCeil cue-
Hbl. KyOuyeckas kapta MOXeT ObITh HapHCOBaHa XyIOXHHKOM, HIIH €€ MOXHO
NOJY4HTh, CAENAaB [IECTh «CHUMKOB» H3 TOUKH CLIEHBI, 10 OMHOMY CHUMKY AJIS
Ka)XXJOH rpaHu Kyba. 30H/bI OTPaXXEHHUs yJIy4lIAarT 3TO, TO3BOJIsS BAM yCTaHO-
BHTh MHOTO [PEJIONpPE/IeIEHHBIX TOYEK B CLIEHE, IIe MOTYT ObITh CIEIaHBI CHHM-
KU KyOuueckoil kapThl. [I03TOMy Bbl MOXETE 3aMHChIBATH OKPYXAIOLIHUHA BUJ B
N1000H TOYKE CLEHBI, IJIe OTPAXKEHHS 3aMETHO PA3THYAKOTCS.

5.9.2. Tunsl 30H10B
Tun 30112 BeIOMpaeTcs B MHCNEKTOpe 00beKkTOB. CyIEeCTBYET TPH TUIA 30HIOB:
e Backed - xpaHHT KapTy OTpa>k€HHH, CTEHEPHPOBAHHYIO B PEIAKTOpE

e Realtime — co3narT kyOH4ecKyro KapTy BO BpeMs BBIIIOJIHEHUS. DTO O3Haua-
€T, YTO OTPAXKEHHS HE OrPaHHYHUBAIOTCS CTATHYECKUMH OOBEKTAaMH H MOTYT
OOHOBJIATHCS B PEXKUME PEATBHOTO BPEMEHH A OTOOpaXKE€HHUsI U3BMEHEHUH B
CLIeHe

e Custom — 1onb30BaTEIbCKHE 30HBI

5.9.3. Ucnios1n30BaHHeE 30H/10B

Komnonent Reflection Probe Moxxer 6biTh 106aBieH k 11000My 00BEKTY B Clie-
He, HO 00bI4YHO 30HABI nobaBnstorcs B nmycrod GameObject. [Ipumep pabouero
npoiecca:

1. Cosnaiite HOBBIIi mycTOit GameObject (komanna MeHto GameQObject, Create
Empty).
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2. Joo6asere B Hero koMnoHeHT Reflection Probe (koManaa meHro Component,
Rendering, Reflection Probe). B kauecTBe ansTepHaTHBBI, €CJIH Y BacC yxe
€CTh 30H]] B CLIEHE, BaM, BEPOATHO, Oy/1eT npoule 1y0aupoBaTh €ro (KkoMaHaa
MmeHio Edit, Duplcate).

3. TlomecTHTe HOBBIH 30H] B HY’)KHOE MECTO H YCTAaHOBHTE €T0 HCXOIHYIO TOYKY
(cBoiicTBO Origin) 1 pa3mMep 30HbI BO3AEHCTBHSA.

4. l'IpyI KCJIaHHH YCTAHOBHTE APYTrHe CBOMCTBA Ha 30HA, YTOOBI HaCTpOUTHb €ro
IMMOBEICHHE.

5. Ilpomonxkaiite 106aBaATH 30HABIL, NOKa He OyayT Ha3HaueHbl Bce HEOOXOAH-
MbIE MECTa.

YT10o0Ob! yBUIETh OTPAaXKEHHs, BaM TaK)K€ MOHANOOMTCS KaK MHHMMYM OIHMH OT-
paxkarowuii 00bekT Ha cueHe. [IpocToif TecToBbIli 0O0BEKT MOMET OBITh CO31aH
CeyroIUM 00pa3oM;

1. loGaBbTe Kk cLeHe MPUMHUTHBHBIA 00beKT, Hanpumep, chepy (GameObject,
3D Object, Sphere).

2. Cospnaiite HOBBIH MaTepuan (Assets, Create, Material) u He U3MeHsiiTe CTaH-
JlapTHBIU einep.

3. Caenaiite MaTepuall OTpakalOLlMM, YCTaHOBHB cBoicTBa Metallic u
Smoothness Ha 1.0.

4. TleperamuTe TOJBKO YTO CO3JaHHBIH MaTrepHan Ha 00BEKT cepsl, YTOObI Ha-
3HAYMTh €r0.

5. Cdepa Tenepp MOXeT OTOOpakaTb OTpak€HHs, MOJYYEHHBIE OT 30HIOB.
[IpocToro pacnonoxeHus ¢ OAHUM 30HAOM J0CTaTOYHO, YTOOB! YBHIEThH OC-
HOBHOM 3 deKT oTpakeHHH.

HakoHel, 30H7bI TOMKHBI ObITh MOATOTOBJIEHB! J0 TOTO, KaK OTPAXXEHHs CTaHYT
BuaumeIMU. Eciiu B okHe Lighting Bxitouena onuus Auto (310 HacTpoiika no
YMOJIYaHHIO), OTpaxkeHHs OynyT OOHOBIATHCA MO MEpE pa3MELUCHHs WM H3Me-
HEHHs OOBEKTOB B CLIEHE, XOTs PeaKLUs He MTHOBEHHas. Eciy Bl OTKIIIOYHTE aB-
TOMATHKY, TO Bbl JOJKHBI HaXkaTh KHONKY Bake B uncnexktope Reflection Probe,
4T0Ob! 0OHOBHTH 30H/Abl. OCHOBHAs MPHYHHA OTKIIIOUEHHS AaBTOMATHKH COCTOHUT
B TOM, YTO IPOLIECC MOATOTOBKH OTPa)X€HHH MOXKET 3aHATh JOBOJIBHO MHOTO Bpe-
MEHH J1JI51 CJI0KHOM CLIEHBI CO MHOTUMH 30HJIaMH.
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5.10. OnTumMusauug NnPpoU3BOAUTEILHOCTH padurkn

Xopolas NpOH3BOJUTENBHOCT BaXKHA JIJIsl MHOTHX Urp. B 3TOM pasnene mbl pac-
CMOTPHM OCHOBHbBIE KOHLIEMLIHH NMOAAEPKAHUS MPOH3BOIUTENBHOCTH Ha YPOBHE
B Ballled HUrpe.

I'pacduka Harpy»aet B IepBYIO O4EpPEIb ABE CHCTEMbI KOMIbIOTEpA: rpadHueckui
npoueccop (GPU) u uentpanshblii npoueccop (CPU). Uem moluHee BUaeokapTa
U OCHOBHOH Mpo1eccop, TeM ObicTpee OYIET BBIMOJHATHCS HUIpa.

Ecnu y Bawei urpel ecte npo0yiemMsl ¢ MPOU3BOAUTENBHOCTBIO, HYKHO MOHSATH,
Ize y3KOo€ MECTO, TO €CTb I1I€ BO3HHKAET Npo0JeMa, MOCKOIbKY CTpaTerust OMnTH-
muzauuu 1711 GPU n CPU nmeert cyllecTBEHHbBIE pa3inyusl.

TunHyHbIE Y3KHE MECTa H HX POBEpKa:

¢ GPU yacro orpannyen ¢unnperitom (fillrate®) nnu nponyckHoii cnocodHo-
CTBIO MAMSTH

e 3anyck Mrpbl ¢ 0ojee HM3KHM pa3pelleHHEM 3KpaHa yBEIMYHMBAeT MPOM3BO-
autenbHocTh? Toraa, ckopee Bcero, Bbl orpaHuieHsl ¢pumipeiitom GPU

e CPU yacto orpaHiyeH KOJMYECTBOM BelIEH, KOTOPbIE JOJKHBI ObITH OTPHCO-
BaHbI, TAK)KE U3BECTHO, Kak «draw calls»

e [lIposepbTe nokasatens «draw calls» B okHe Rendering Statistics; ecau oH co-
ctaBisieT Oonblile HECKOIbKUX ThicAY (a1 PC) WM HECKONbKHX COTEH (s
MOOMJIBHBIX YCTPOHCTB), TO BaM MOXET NOTPeOOBaThCS ONTHMM3ALMS KOJIH-
yecTBa 00bEKTOB. [IpyriMHU CIIOBaMH, YHCJIO OOBEKTOB Ha CLIEHE MPHUAETCS CO-
KpaTHUTh

Puc. 5.58. Okno ""Rendering Statistics"

5 Fill Rate (dunnpeitt) — cKOpOCTb 3anONHEHNMS MMKCETAMM, OfiHA U3 BOXKHEMIMX XapaKTePUCTUK
BufeokapThl. O603HayaeT YMC/I0 MUKCeNet, 1 KOTOPBIX BUAEOKAPTA MOXET MPOCUMTaTh
OCBelleHMe U Bce HeOOXONMMble onepaLuy (BHIMOMHUTD GparMesTHbIe lIeiiepbl, Z-TecT,
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Menee pacnpoCTpaHEHHBIC Y3KHE MECTA:

o GPU 0o0pabarsiBaeT CIIMIIKOM MHOTO BeplIH. Kakoe KOJIM4YeCTBO BEPIIMH SB-
JIeTCs HOpMalIbHBIM, onpenensercss GPU u HabopoM BepTEKCHBIX LIEHIEPOB.
MOoXXHO MMOCOBETOBATh MCIONbL30BaTh He Oonee 100 ThICAY A8 MOOMIBHBIX
YCTpPOICTB U He OoJiee HECKOJIBKUX MIJLITHOHOB st PC

o [Iponeccop UMEET CIMIIKOM MHOTO BEPLIHH /11 00pabOTKH. ITO MOXET OBITH
ceTyaThle CETKH, MOJEIMPOBAHNE TKAHH, YaCTULIBI UM APYrUe UrpoBble 00b-
eKkThl U ceTkd. Kak yka3aHo Bbllle, OOBIYHO PEKOMEHAYETCS COXPaHSTh 3TO
YHCJI0 KaK MOXHO Hipke 6e3 ymep0Oa 1/is KauecTBa Urphbl

o PennepuHr He coznmaet npobnem Hu 111 GPU, vu nns CPU. [Ipo6nema moxet
ObITh, K IPUMEPY, B cKpunTax uiH ¢pusuke. Vicnonesyiite npodaiinep amis mo-
MICKa UICTOYHHKA MPOOIIEMEI

5.10.1. OnTumu3auust paGéoTbl HEHTPAJIbLHOIO NMpoleccopa

B npouecce Buzyanuszauuu jroboro oovekra Ha s3kpaHe CPU momkeH HEMHOro
NOTPYAWTHCS: BBISCHUTB, KaKHM€ MCTOYHHKHA CBETa BIHSIOT Ha OOBEKT, HACTPO-
UTh LIEHEDP U ero napaMeTphl, OTIPABUTh KOMaH/bl MPOPUCOBKH rpaduueckoMy
npaiiBepy, KOTOpBIH MOJArOTOBHT KOMaH B! JIJIsl OTIIPABKM Ha BHIEOKapTy. Bee atn
ornepaluy MOTyT OBITh OUY€HBb PECYPCOEMKHUMH, €CIIH Y BaC €CTh MHOTO BUIUMBIX
00BEKTOB.

Bce 310 TpeOyeT 3HaUMTEeNIbHBIX PECYPCOB, MOTOMY, €CJIH Y BaC MHOTO BUIAUMBIX
00BEKTOB, OHO MOXKET CJIOXKHUTHLCS. HanpuMep, eciu y Bac €CTb ThiCS4a TPEYrojib-
HHUKOB, Ha MPOLECCOpe ropas/o Mpolle, €CIM OHU BCE HAXOIATCS B OJJHOIH CeTke, a
HE B OJIHOI ceTke Ha TpeyroiasHUK (o6asnss 10 1000 ceTok). CTouMOCTb 060MX
clieHapHeB Ha rpadUuecKoM MpoLeccope OueHb MOoX0Xka, HO paboTa, BBIMOJIHSE-
Masi IPOLIECCOPOM JUIS, pEHIEPHUHTa ThICAYH OOBEKTOB (BMECTO OJHOIO), 3HAYH-
TEJBbHO BBILIE.

YT100BI YMEHBUIUTH 00BEM pabOTHI, KOTOPYIO TOMKEH BBIIOJIHUTH NPOLECCOP:
¢ VMEHBIIUTE KOJIMYECTBO BUIAUMBIX OObEKTOB:

» OObenuHsHTE OJU3KO pacHoIOKEHHbIE 00BEKTHI: BPYYHYIO HIIH UCIIOJB3Ys
uHcTpymeHT draw call batching® B Unity

» Hcnonp3ylite MeHblle MaTepHaloB, 00bENUHANHTE TEKCTYphl B OojbluMe
TEKCTYpPHBIE aTJ1achl

§ Cw. https://docs.unity3d.com/ru/current/Manual/DrawCallBatching.html
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» Hcnone3yiiTe MeHbllle OOBEKTOB, KOTOPBIE TOJDKHBI BH3yalH3UPOBATHCS
HECKOJIBKO pa3 (OTpaXeHHs, TEHH, MOMUKCENbHbIE HCTOYHHKH CBETA U T. 1.,
CMOTPHUTE HHXKE)

e OObenuHsiTe OOBEKTHI TAK, YTOOBI KaX/IbIH MELI COEPkKal XOTs Obl HECKOJIb-
KO COTEH TPEYrojbHHKOB M HCIOJb30BaTh TOJBKO OIMH Marepuai. BaxHo
MOHUMATb, YTO O0BbEAHHEHHE ABYX OOBEKTOB, HCIONB3YIOIMX Pa3HbIE MaTe-
pHaibl, HE JaCT YBEIHUYEHHS MPOM3BOAMTENBHOCTH. OCHOBHAs MPHYHMHA, MO
KOTOPOH J1Ba MellIa HCIOJIb3YIOT pa3Hble MaTepUalbl, COCTOMT B TOM, YTO OHH
HCIONIB3YIOT pa3Hble TEKCTYphbl. [l ONTHMH3ALMH MPOH3BOAMTENBHOCTH
CPU HyxHO yOenuTbcs, YTO 0ObEKTHI, KOTOPbIE Bbl 00bEAHHSETE, HCIONb3Y-
10T OfIHY TEKCTYpY

Korzna BBl McCronb3yeTe MHOIO MUKCENbHBIX HMCTOUYHHKOB cBeta npu Forward
rendering path, ObiBaloT cuTyalHH, B KOTOPBIX HE HMEET CMbIC/Ia OOBEUHATD
00BeKTHI, 3TO O0Jiee MOAPOOHO OMHCAHO HUXKE.

5.10.2. Onrumuzanusa GPU

CyuiecTByeT 1Ba OCHOBHBIX [TPaBUJIa ONTHMH3ALHH F€OMETPHH MOIEIH:
e He ucnonp3yiite TpeyroibHHUKOB 0ObLIE, Y€EM HEOOXOAHMO

e CrapaiiTech aepxarb Konu4yecTBo BOB Ha UV-KapTe 1 KOJHYECTBO XECTKUX
p€6ep (yaBauBaloLIMX BEPIIMHbBI) KAK MOXXHO 00Jiee HU3KHM

CnenyeTr OTMETHTD, YTO KOJTMYECTBO BEPIIHH, KOTOpoe 00OpadaThiBaeT BUAEOKAp-
Ta, OOBIYHO HE COBMAJAET C KOJHYECTBOM, MOKa3bIBaEMbIM 3D-MpHIIOKEHHEM.
[TpunoxxeHus s MOAETUPOBAaHUS OOBIYHO MOKA3bIBAIOT F€OMETPHYECKOE KOJH-
YECTBO BEPIUHMH, TO €CTh, KOJIMYECTBO YIJIOBBIX TOYEK, COCTABJSIOLIUX MOJENb.
s BHIEOKapThl HEKOTOPHIE '€OMETPHYECKHE BEPLIMHBI HEOOXOAHMMO pa3OUTh
Ha HECKOJIbKO JIOTHYECKHUX BEPLUMH JUIs KOPPEKTHOH BHU3yanu3auud. Bepiuu-
Ha MOXeT ObITh pa30MTa Ha HECKOJILKO, €CJIM OHa HUMEET HECKOJIbKO HOpMaJeH,
UV-koopanHaT WK BEPTEKCHBIX BeTOB. Clie10BaTeIbHO, KOMHYECTBO BEPLIHH B
Unity HeM3MEHHO BBILIE, YEM KOJIMYECTBO BEpIIHH B 3D-MpuIokKeHHH.

B 10 BpeMs Kak KOJTMYECTBO F€OMETPHH B MOJIENIAX OKA3bIBAET BIMSHHE B MEPBYIO
ouepens Ha GPU, nexoropsie yHkuun Unity npeanonaratotr 06pabotky mone-
ne#t u Ha CPU, HanpuMep mesh skinning.
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5.10.3. OnTuMH3auUuA OCBELICHUSA

Camoe 6bICTpOE OCBELIEHHE — 3TO TO, KOTOPOE HE pacCYUThIBaeTCA. Mcrnomnb3yi-
T€ KapThl OCBELIEHHUS A8 CTaTHYHOTO OCBEIIEHHS BMECTO pacyera OCBELIEHHS
B KaxoM Kazpe. [Ipouecc co3ganus kapT ocBelieHus TpebyeT MHOro BpEMEHH,
4eM MPOCTOE Pa3MELIEHHs] HCTOYHHKOB CBETA B CLIEHE, HO:

e 3710 HamHOrO ObIcTpee paboraeT (B 2—3 pa3a 110 CPaBHEHHIO C 2 IMKCEIbHBIMH
HCTOYHHUKAMH CBETa)

e OTO BBIVIAOHT JIy4llle, TaK KaK Bbl MOXeTe ucrnons3oBaTh Backed Gl u ¢ 6onee
BBICOKHUM Kaye€CTBOM

Bo MHOrHX cirydasix MOXHO 3aMEHHTb pa3MeLIeHHe HCTOYHHKOB CBETA MPaBUIIb-
HOH HaCTpOMKOH IIEHOepOB M KOHTEHTa. [[ns mpumepa, BMECTO pa3MElICHHUs
MCTOYHHMKA CBETa NPAMO Mepea kaMepod i moiydeHHus 3¢d¢exra «moacBeTka
KpaeB Mozenu» (rim lighting), npoue 106aBuTH pacyeT 3Toro 3¢ dekTa npsaMo B
uieiaepe.

5.11. Chaon

Cnou (Layers) B OCHOBHOM HCIIOJIb3YIOTCA KaME€paMH 1Jid p€HACpa YyacTeH CLEHBI
H UICTOYHHKAMH CBETA [ OCBELIEHHs YyacTel cueHbl. Ho ciion MOXXHO HCI0/IB30-
BaTb KU OJId H36PlpaTeJ'IbHOFO UTHOPHPOBAHHS Konnap"mepoa IpHu peﬁKaCTHHFe HJIK
JJ11 ONIpEACIICHHUA CTOJIKHOBEHHHA.

[epBsIdi mIar — co3maTh HOBBIH CJIOH, KOTOPBIH, BIOC/IEICTBUH, MOXKHO OymeT
Ha3HAYUTh UTpOBOMY 00BeKTy. 1y co3maHus HOBOTO cJiost, oTKpoiite MeHio Edit
u BblOepuTe TaM NyHKT Project Settings, Tags & Layers.

Ha u3o6paxxenuu 5.59 Mbl coznaeM HOBBIH cioi B mycToM ciote User Layer 8.
Mp1 Ha3Banu ero My Player.

Tenepb, Koraa BBl CO31aJIH HOBBIH CJIOH, €10 ClIeAyeT Ha3HAYUTh OJHOMY H3 HTPO-
BBIX 00bekToB. U3 cniucka Layers B uHcnekrope oObekTa BhIOEpUTE Ball CIIOH

(puc. 5.60).

Tenepp Bbl MoxceTe M30MpaTENbHO MPOPUCOBBIBATH OOBEKTHI, HAXOIALIMECS B
OIpetJIeHHOM clioe ¢ nomolubio cBoiicTBa Culling mask kameps! (31a GyHKLHS
NO3BOJISIET BEIOUPATh OTOOpakaeMble KaMepoii ciiou). [{yist aToro Beibepurte kame-
pY, KOTOpas A0JKHA U30MpaTebHO NPOPHCOBBIBATH OOBEKTHI.
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Puc. 5.60. Bvibop nonv3osamensckozo c1os

H3amenure coiictBo Culling mask ¢ nomolisto
BKJIOUEHHS HJTH OTKJIIOUEHHS CJIOEB B BbINaAalo-

1meM MeHto (puc. 5.61).

Vcnonb3yst c0M, MOXHO KacTHUTh (MCIYCKaTh)
Jy4YM, UTHOPUPYS KOJJaiaepsl Ha OrpeneseH-
HbIX closix. Hanpumep, Bbl MoXxeTe noxenarb
BBIMMYCTUTD JIy4 TOJIBKO B CJIO€ C IJIABHBIM Mep-
COHAXX€M, UTHOPHUPYS MPH 3TOM BCE OCTAJIbHbIE
KOJUTalAepBhl.

Meron Physics.Raycast npuHumaer OuTOBYIO
MackKy, B KOTOpOH Kaxablil OuT onpezenser — Oy-
JIET JIM1 UTHOPUPOBATbCS CJIOH, WM HET. Mb1 Oy-
J€M CTaJKHBaTh Jyy CO BCEMH Kojllaiaepami,
ecnu B layerMask BxmtoueHbl Bce Outbl. Ecin
layerMask = 0, To Jyd HMKOTJa HE CTOJIKHETCS
HHU C OJHHUM M3 KOJJTAHJEPOB.

Puc. 5.61. Hamenenue ceoticmea "Culling mask"
21a8HOU Kamepbl
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int layerMask = 1 << 8;

// llepecekaeT Jnu Jyd kKakue-JnbO OOBEKTHE, KOTOPHE HAXOOATCS B
cjoe urpoka.
if (Physics.Raycast (transform.position, Vector3.forward,
Mathf.Infinity, layerMask))

Debug.Log ("Jlyu nomnajn B murpoka");

OpHako B peanbHO# Urpe oObIuHO Tpebyercsi oOpaTHOE, a UMEHHO: BBIMTYCTUTh
Jy4 JUIs CTOJIKHOBEHHS CO BCEMH KOJIJIaiepaMH, KpOMe TeX, KOTOpbIe HaXOIATCs
B ciioe My Player:

void Update () |

// BUTOBEIA COBUI' MHOEKCA CJod (8) mnJjg nojydyeHus GUTOBOM
Macku

int layerMask = 1 << 8;

// Mel XOTMM CTOJIKHYTbLCS CO BCEM, KpoMme cijos 8.
// OnepaTop ~ mejaeT 3TO, OH MHBEPTUPYET OUTOBYIO MacCKy .
layerMask = ~layerMask;

RaycastHit hit;

// llepecekaeT nu Jyd Kakue-ImboO OOBBEKTE, KPOMEe CJIOS MUTPOKa

if (Physics.Raycast (transform.position, transform.
TransformDirection (Vector3.forward), out hit, Mathf.Infinity,
layerMask)) {

Debug.DrawRay (transform.position, transform.
TransformDirection (Vector3.forward) * hit.distance, Color.
yellow);

Debug.Log ("Oa") ;

} else {

Debug.DrawRay (transform.position, transform.
TransformDirection (Vector3.forward) *1000, Color.whkite);

Debug.Log ("HeT") ;

Ecnu Bbl He nepenaere layerMask B meron Raycast, To OyayT UrHOpHpoBaTbCs
TOJILKO T€ KOJUIaiiiepbl, YTO HaxoAsTcs Ha cinoe IgnoreRaycast. OTo cambiit
pOCTOH c0Cc00 UTHOPUPOBATh HEKOTOPbIE KOJIJaiAeph! pU peHKacTHHTE.
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B cnenytomieii raBe Mbl pacCMOTPHM ApYyryi0 (yHAAMEHTANbHYI) TEMY — MBI
noroBopuM o ¢u3uke 00bEKTOB. be3 Hee MBI HE CMOXKEM CHeJIaTh UTPY peau-
CTHYHOMH.
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®u3uka B Unity




Unity. Monnoe pykosoacteo < unity

JlaHHas rnaBa oueHb BaxkHa. rpa nomkHa ObITh pealuCTHYHOH, @ 171 3TOr0 00b-
€KT B UTpe HY>KHO NPaBHIBHO YCKOPUTH U 3a/1€HICTBOBATh CTOJIKHOBEHHUS, TPaBH-
TallMIO U Ipyrye cUibl. ByaeT cMOTpeThecs OueHb KOMUYHO, €CJIH TIIaBHBIA UIPOK
CMOXET NPOXOIUTh CKBO3b CTE€HBI — €CJIH OH HE MPU3PaK, TO TAaKOro ObITb He
no/pkHo. Betpoenssiit B Unity dusnyeckuit ABMKOK oOecrieduBaeT pa3padoTdu-
Ka BCEMH HEOOXOIMMBIMH IS CHMYIALMHK (H3HKK KoMIoHeHTaMH. C IIOMOILIBIO
Hacrpoi'n(n BCEro HECKOJBKUX MapaME€TpPOB, MOXXHO CO30aTh 06’beKTI>I, KOTOpPBIC
BEIyT ce0s1 MaCCUBHO PEATUCTUYHO (T.€., OHM OyIyT mepeMeleHbl B pe3yabTaTe
CTOJIKHOBEHHI1 U MaJeHui, HO He HAa4HYT JBUIaThCsA caMH mo cebe). Ympapiss
(GU3UKOIl U3 CKPUNTOB, BBl MOXETE NPHIaTh OOBEKTY NUHAMHUKY aBTOMOOUIIS,
MaLINHbBI WK JaXke MOABMKHOTO Kycka TKaHU. B 3Toi r7aBe Mbl MOTOBOPUM 00
ocHoBax ¢uzuky B Unity.

Ecnu 6bITh mpenenbHO TOYHBIM, TO Ha caMoM jene B Unity ecTh Ba OTAEIBHBIX
¢bu3nyeckux ABWXKKa, oguH a1 3D ¢usuku u onun 11 2D ¢usuku. OCHOBHbBIE
NOHATHUS UAEHTUYHBI B 000X JBMXKKaX (3a UCKIIOYEHHEM JOMOIHHUTEIBHOIO U3-
MepeHHus B 3D), HO OHU peani30BaHbl C pa3HBIMU KOMIIOHEHTaMH. Tak, HarpuMep,
cymectByer komnoHeHT Rigidbody s 3D ¢usuku u aHanoruunsiit Rigidbody
2D pas 2D ¢usuku.
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6.1. OcHOBHBIC NOHATHUSA

6.1.1. TBepable Tena

Rigidbody — 3T0 0OCHOBHOH KOMIOHEHT, peanu3yIlui GU3nvecKoe MOBEIEHHE
ans oovekra. Kak Tonsko Bel no6aBute Rigidbody, 00bekT HEMemIeHHO HaYHET
pearupoBaTth Ha rpaBUTaLHi0. Eciin 1o6aBieH OqUH WM HECKOJIBKO KOMITOHEHTOB
Collider, To npH KOMIH3UAX (CTONKHOBEHHSAX) OOBEKT OYIET MepeaBHUraThCs.

Tak kak koMnoHeHT Rigidbody ynpasiser nepemelieHrHeM o0bekTa, K KOTOPOMY
OH TNIPHKPEIUIEH, BaM HE CJIEAYyEeT MbITaThCs BO3MEHCTBOBAThL HA 0OBEKT M3 KOJa C
MOMOLLBIO H3MeHeHHS TakuX cBoHcTB Transform, kak Position v Rotation. Bme-
CTO 3TOT0 BaM CJIEAYET MPUMEHATh CUJIbI IJI TOTO, 4YTOOBI TOJIKATh OOBEKT U MO-
3BOJIUTH (PU3UUECKOMY ABHIKKY PACCUHTATH PE3YJIbTaThI.

CyLLEeCTBYIOT Clly4aH, IPH KOTOPBIX Bbl MOXKETE 3aX0T€Th, YTOOB! y 00beKTa ObLI
Rigidbody, HO ¢u3nyeckuit IBHKOK HE YNpaBisl ero ABHxkeHHeM. Hampumep,
BaM HY)XHO YNpaBATb CBOUM MEPCOHAXKEM HANpsAMYIO U3 KOZa, HO MTPH 3TOM BbI
XOTHTE, 4TOOBI OH B3aUMOZIEHCTBOBAJ C TPHUITEPaMHU. ITOT, TPOU3BOAUMBIH € 1M0-
MOILBIO KO, TUM JBHKEHHS Ha3bIBAE€TCS KMHEMATHYECKUM JBHIKEHHEM. Y KOM-
noHenta Rigidbody ectb cBoiictBo Is Kinematic, koropoe MOXeT HCKIHOYHUTDH
00OBEKT M3-10J KOHTPONS (PU3HYECKOTO IBHIKKA, U MO3BOJUTH MEPEMEILATh €ro
KHHeMaTH4yecku M3 ckpumnta. 3HadyeHue Is Kinematic MoxHO MeHATh U3 KOna,
9YT0OBI BKIFOYATh HITH OTKIIOYATh QU3UKY I 0OBEKTa, HO 3Ta BO3MOXXHOCTE Tpe-
OyeT HOMOMHUTEIbHBIX PECYPCOB U JOMKHA UCIIOIB30BATHCSA KAK MOXKHO PEXKE.

Korzna TBepaoe Teno nepemeraeTcs co CKOpOCThIO, MEHBILEH OMpeaeIeHHOro MU-
HUMAaJIbHOTO MOPOra, GH3HYECKHH IBHIKOK IPEINOAraeT, 4T0 OHO OCTaHOBUIIOCH
U Haxomutcs B nokoe. IIpu 3Tom 00beKT He OyaeT BHOBb JBUIaThCs M0 TEX MOpP,
MIOKa C HUM He TPOMU30MIET CTOJKHOBEHHE HITH MIOKA K HEMY HE MPUMEHSAT CHITY,
TaK YTO OH YXOIMT B «CIIALIHI» PEeXHUM. ITa ONTHMH3ALIHA 03HAYAET, YTO HA 00B-
ekt He OynyT pacxomoBaTtbes pecypckl CPU, moka ero BHOBb HE «pasOynsT» (T.e.
He BHOBb HE MPHUBENYT B JABHXkEHHE). [0 MHOTMM MPUYHHAM 3aCBIAHHE U TPO-
Oy)XieHHe TBEpIbIX TeN MPOUCXOOUT Mpo3padHo. OqHaKo HHOTAa OOBEKT HE yaa-
eTcs pa3byauTh, €CIIH B HETO MJIH OT HETO MEPEMECTUTCS CTAaTHYHBINA KoJaiaep
(ToT, yTO O€3 TBEPAOrO TENa) U3MEHSS MOJI0KEHHE TpaHCPOPMALIUH. ITO MOXKET
MPHBECTH, CKaXKEM, K BUCSILEMY B BO3IyXEe TBEPAOMY Teiy, KOrAa MoJj Mo HUM
COBHHYJCS BHU3. B Takux ciydasx oObeKT MOXKHO pa3OyaUTh MPHHYIUTEIBHO, C
noMoulbro pyHkuun WakeUp().
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6.1.2. Konsiaiinepsi

OcHoBHasi HH(pOpMAaLIHA 0 KOJLIaliAepax

KoMnoHeHTh! koJutaiinepa onpenensioTr ¢opMy obbekra A ueneid Guandeckux
CTONKHOBEeHUH. HeBHAMMBIHA Konaiaep HeoOs3aTenbHO NOKEH MMETh Ty Ke
¢ opMmy, 4TO U ceTka 00bEKTa, U Ha cCaMOM JieJie rpyboe mpubnmkeHue 4acTo bonee
3(eKTUBHO U HEPA3TUYUMO B UTPOBOM Mpoliecce.

[IpocreiityMu (M HAaMMEHEE PECYPCOEMKUMH) KOJUTaiaepaMy ABJIAIOTCS TaK Ha-
3bIBaEMbIE Hpumumughsvlie munsvl koraauoepos. B 3D ato Box Collider, Sphere
Collider u Capsule Collider. B 2D Bb1 Moxete ucnons3oBars Box Collider 2D
u Circle Collider 2D. Bel MoxxeTe n06aBUTh 1H000€ KOMMYECTBO NPUMHUTHUBHBIX
KOJUTaiiiepoB K OOBEKTY U MONYYUTh TEM CaMBIM COCMABHOU Koaaatoep.

[Tpu akKypaTHOM MO3UIIMOHUPOBAHUH H OIPEEeNIEHUH Pa3MEPOB, COCTaBHBIE KOJI-
Jlaiaepsl 4acTO MOTYT JOCTaTOYHO XOPOLLUO COOTBETCTBOBATh hopMe 0OBEKTA, CO-
XpaHsis NPU 3TOM HU3KYH Harpy3ky Ha npoueccop. JJonogHUTenbHY 0 THOKOCTb
MOXHO TOJIy4HTb, €CJIM CO3JaTh NOMOJIHUTENIbHBIE KOJUIaiaepbl Ha AOYEPHUX
oObekrax (HarmpuMmep, LUK MOXXHO MOBOPAYMBaTh OTHOCHTENBHO JIOKaNIbHBIX
oceil poauTeIbCKOro 00BbeKTa).

O6paruTe BHUMaHHE, YTO MPUMUTHBHBIE KOJUIaiAepbl paboTalOT HEKOPPEKTHO CO
CIBUTOBBIMH MPe0OpPa3OBaHUAMHU — 3TO 03HAYAET, YTO €CJIH Bbl UCIIONB3YETE KOM-
OMHAaNMIO BpallleHU# 1 HEOJHOPOIHBIX MaclUTaboB B UepapXuHu mpeoOpa3oBaHus,
TaK 4TO pe3yJNbTHpYouas Gurypa 6oJblie He OyaeT COOTBETCTBOBATh MPUMUTHB-
HO# opMe, MPUMHUTHUBHBIN KoJUTalaep Oyner paboTaTs HeMpPaBUJILHO.

OpnHako B HEKOTOPBIX CIy4asX JaXke COCTaBHBIE KOJUIaiaepbl HEAOCTATOYHO TOY-
Hel. B 3D BBl MOXeTe HCMONb30BaTh Mesh-konratidepet, 4TOObI TOYHO COOTBET-
cTBoBath (opme Mmera obbekra. B 2D, kak mpasuno, Polygon Collider 2D He
Oyner uaeanbHO COOTBETCTBOBAaTh (YOpME CIPaMTOBOM rpaduKH, HO Bbl MOXKETE
YTOUHUTH GOPMY 10 JHOOOT0 YPOBHS NETATM3AlMH, KOTOPBIH BaM HPaBUTCS.

OpnHako Mesh-komnaitnepsl uHTeHCHBHO Ucnonb3yoT CPU, mosToMy ucnosns-
3yiTe MX 3KOHOMHO, YTOOBI MOANEP)KUBATh MPOU3BOAUTENBHOCTh Ha BBLICOKOM
ypoBHe. Taroke Bbl IOJDKHBI 3HATh, 4T0 Mesh-kosuainep 0ObIMHO HE MOXKET CTOJ-
KHYTbCs ¢ ApyruM Mesh-komnaiinepom (To ecThb, KOra OHM BCTYNAaKOT B KOHTAKT,
HUYETO He Mpou3oineT). B HEKOTOPBIX ciaydasx Bel MOXKETE OOOWTH 3TO, MOMe-
TUB TakoH kostaiaep kak Convex B MHcnekrope. [IpeMMyliecTBO 3TOro pelle-
HUS 3aKJII0YaeTcs B TOM, YTO BhINYKIIbIH Mesh-komtaliaep MOXKET CTanKUBaTLCSA
¢ npyrumMu Mesh-kosaliaepaMy, NO3TOMY BBl MOXKETE HCIOJB30BaTh 3Ty BO3-
MOXHOCTb, KOTZIa Y Bac €CThb IBIXKYILUHHCA MEPCOHAK C momxonsieid GopMoii.
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Tem He MeHee, Xopolee o0liee npaBUIo — UCNIOIB30BaTh Mesh-komnaineps! nuis
reOMETPHUHU CLEHBI, a A ABIXYIIHXCS OOBEKTOB HCIONB30BaTh NPHMHUTHBHBIE
COCTaBHbIE OOBLEKTHI.

Konnaiinepe! moryT 661Th n06aBneHs! k 00bekTy 6e3 komnoneHTa Rigidbody nns
CO3IaHHUS CTEH, MOJIa U JPYTHUX HEABMXKYILIMXCS 3JIEMEHTOB CUEHbI. Takue Koi-
Nainepsl Ha3bIBAIOTCH cmamuyeckumy. Bbl He JOMKHBI MEHSTH MOJOXXEHHE CTa-
THYECCKHUX Konnaﬁnepos, H3MEHSS IMOJIOXKCHHE Transform, TaK KaK 3TO CHJIBHO
MOBJHSET HAa MPOU3BOAUTENBHOCTh (DH3HUECKOro ABHXKKa. Komnakineps! Ha 00b-
ekte ¢ Rigidbody Ha3wiBaroTcs duramuueckumu. CTaTHYeCcKue KOJUTaiaepbl Mo-
I'yT B3aUMOJEHCTBOBATh C AUHAMHYECKHMH, HO MOCKOJIBKY Y HUX HET TBEPLOTO
Tesa, OHU He OyayT ABUraThCs B OTBET HA CTOJIKHOBEHHS.

duzuieckune MaTepHuaJibl

C xomnaiinepamu TecHO cBs3aHbl ¢u3HUeckre marepuansl. Korna xomnainepsl
B3aHMMOZEH CTBYIOT, HX IOBEPXHOCTH AOKHBI HIMHTHPOBATh CBOH CTBAa MaTepHana,
KOTODBIi OHH IOJKHBI IPEACTaBaATh. Hanpumep, cioi nbaa OyaeTr CKOIb3KUM, B
TO BpeMS Kak pe3WHOBBIH Iapuk OyneT cuiIbHO TepeThcsa. XoTs dopMa Komai-
JepoB He aeopMHpyeTcs BO BpEMS CTOIKHOBEHHH, HX TPEHHE U OTCKOK MOX-
HO HacCTpPOUTH C MoMoLIbio GpH3Hueckux Marepuanos. [IpaBunbHOE onpenenexue
napameTpoB MOXeT noTpeboBaTh HEOONBLIOroO KOJHYeCTBa Npod U OWHOO0K, HO,
Harnpumep, JIeAsHOi MatepHran OyaeT UMETh HyJ1eBOe (HJIH OYEHb HU3KOE) TPEHHUE
U Majylo IPOYHOCTb, @ PE3NHOBBIH MaTepHan OyaeT UMETh BBICOKOS TPEHHE H
MOYTH UAEANBHYIO IPOYHOCTD.

Tpurreps! u callback-¢pyHkuun

Cuctema cueHapueB MOXeT 0OHapyXHBaTh CTOJNKHOBEHHS H HHULIMMPOBATh Jei-
ctBus ¢ nomoupio yHkuuu OnCollisionEnter. Tem He MeHee, Bbl Taloke MOXETE
UCI0J1b30BaTh PU3UUECKHI ABHIKOK IPOCTO ISt ONpENENIEHHs, KOra OaUH KO-
Jaiiaep BXOAMT B NIPOCTPAHCTBO APYroro, He co3naBas CTONkKHOBeHUs. Komnaii-
Jiep, HaCTPOEHHBIH Kak Tpurrep (Mcnone3ys cBoiicTio Is Trigger), He BeneT cebs
KaK CILIOIHON 0OBEKT H MPOCTO MPOITYyCKAET Apyrye kojuianaepsl. Korna kosmnaii-
Jep BXOIMT B CBOE IIPOCTPAHCTBO, TpHUITEp Bbi3oBeT dpyHkuuio OnTriggerEnter B
cueHapusax o0bekra TpHurrepa.

B cnyyae konnu3uii, B KOTOpBIX 3a1€H CTBOBaHbl OOBEKTHI ¢ 0COOBIMH HMEHAMH B
ckpumnrax. Bel MoxeTe ycTaHOBUTH J1I000# koa Ans peakuuu Ha coOwitue. Korna
aBTOMOOHJIb BPE3AETCS B IPENATCTBHE.
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[pu cTONKHOBEHUH ABYX KoyutakaepoB Bei3biBaeTcs ¢yHkuus OnCollisionEnter.
Bo Bpems oOHOBIEHMH, rie MOANEPKHBAETCS KOHTAKT (CTOJNIKHOBEHHE Y€
ObLIIO paHee, HO Ha JaHHBIH MOMEHT 00a Koulaiaepa elie HaXxoAsTcs B COCTO-
SIHUM KoJM3uH), BeI3biBaeTcs Gynkuus OnCollisionStay u, HakoHel, QyHKLUS
OnCollisionExit yka3biBaeT, 4To KOHTAaKT OblL1 pazopBaH. Trigger-koinaiaepsl
BBI3BIBAIOT aHanoruyuele QyHkuuu — OnTriggerEnter, OnTriggerStay u
OnTriggerExit. O6parute BHUMaHue, 4To 11 2D GH3MKH, eCTh SKBUBAJIECHTHbIE
¢yukuuu, HanpuMmep, OnCollisionEnter2D (k Ha3zBaHHIO GyHKUHMH 100aBisieTCs
2D). [lonpoOHoe onucaHue 3TUX QyHKLUUH IPENCTABIEHO B KJIacce

https://docs.unity3d.com/ru/current/ScriptReference/MonoBehaviour.html

Y OOBIYHBIX HE TPUITEPHBIX KOJIM3HHA €CTh €Il OHA OMOTHUTENbHAs eTalb:
KaK MHHUMYM OJIMH M3 BOBJIEYEHHBIX B KOJTU3HIO OOBEKTOB JOJDKEH 001a1aTh He
KHHEMATHYeCKUM TBepAbIM TenoM (T.e. IsKinematic qomkeH ObITH BBIKIIIOUEH ).
Ecnu 06a oObekTa sBISIOTCS KUHEMaTHYECKUMH, TO TOrJa He OyayT BBI3BIBATh-
cs ¢dynkuud, Bpore OnCollisionEnter u T.a. C TpUrTEepHBIMH CTOJKHOBEHUSMH
3TO YCJIOBHE HE MPUMEHSETCS, TaK YTO U KHHEMATHYECKHE U HE KHUHEMaTHYECKHe
Rigidbody 6ynyT He3aMennuTensHO BeI3bIBaTh OnTriggerEnter mpu nepecevyeHun
TPHUITEPHOrO KoJlnaiaepa.

B3aumoaeiicTBue KoJ1aiiepoB

Konnaitnepsl B3auMOOEHCTBYIOT Ipyr € OPYroM IO-pa3HOMY, B 3aBUCHMOCTH
OT TOro, Kak HacTpoeHbl ux KomnoHeHTsl Rigidbody. Tpems BaxHbIMH KOHGH-
rypauusMy sIBISIOTCS CTaTU4HbIH Konnainep (Static Collider) (1.e. kKOMIOHEHT
Rigidbody orcyrcTByer Boobue), Rigidbody-konnaiinep (Rigidbody Collider), u
kuHeMmarnueckuil Rigidbody-konnaiinep (Kinematic Rigidbody Collider).

Haunem co crarudeckoro koJaaiiaepa. Kak Mbl yxe 3HaeM, CTaTUHYECKUN KOJ-
naiaep — 3To UrpoBoi OOBEKT, y KOTOpPOro ecTh Kojlaiaep, Ho Het Rigidbody.
CratuyHble KoJaiaepbl HCIOAB3YIOTCS 1)1 0OBEKTOB, KOTOpbIE BCEra CTOSAT Ha
MECTe U COBCeM He nBurarorcs. Berpeunsle Rigidbody-00bexThl OynyT Bpe3aTbes
B CTaTUYHBIN KOJITaiaep, HO HE CABUHYT €ro.

B ¢duznyeckuit 1BHKOK 3aJI0XKEHO MPEANON0KEHHE, YTO CTATUUHBIE KOJLTalaephl
HUKOIZIa He JBUTaIOTCS WM MEHSIOTCS, H, Ha OCHOBE 3TOT0 MPEATION0KEHHS, IBH-
OK JIeNaeT mnose3Hble onTuMu3auuy. CnenoBarenpHO, CTaTUYHbIE KOJIaiaepsl
HeJIb3s BKIIOYaTh/BBIKJIIOUaTh, ABUraTh UM MaclITabMpoBaTh BO BpEMSI HTPOBOTO
npouecca. Ecinu Bbl H3MEHHTE CTaTUYHBIN KoJuTaitnep, To B pe3ynbTare Gusnye-
CKHM JBH)XXKOM OyIeT BbI3BaH JOMOJHHUTENbHBIM BHYTPEHHUH NlepepacyeT, KOTo-
pblit OyzneT conpoBOXXAAThCS GOMBUIMM MafeHHUEM MPOU3BOAUTEIBHOCTU. XyXke

m . : P ST =S~ VP,
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TOro, U3MEHEHHS HHOI1a MOTYT OCTaBUTh KOJIJIali/iep B HEONPEAETIEHHOM COCTOS -
HHH, B pe3yNbTaTe 4ero OyayT MpOU3BOAUTHCS OIIMO0YHBIE HPHU3HUECKHE PACUETHI.
Hanpumep, peiikact k ©3MEHEHHOMY CTaTHYHOMY KOJLIaiiepy MOXET He 0OHapy-
*KHTh KoJTaiiepa uin oOHapyXHUThb €ro B ClIy4aifHOM MecTe B pocTpaHcTae. [1o
3THM NPUYHHAM, CIeJyeT U3MEHATh TOJIbKO Koyutaiaepbl ¢ Rigidbody. Ecinu Bel
XOTHTE, 4TOObI Ha KoJlTaiaep oObeKTa He BIusIH BeTpeuHsle Rigidbody, Ho yto-
Obl ero MOXXKHO OBLTO JBUTaTh IIPHU IIOMOLLM CKPHUIITA, TO BaM ClIEAyeT NPHUKPENHUTh
kuHeMarudeckui Rigidbody k Hemy, Hexenu BooOIIe He n100aBaaTh Rigidbody.

Tenepr noroeopum o Rigidbody-konnakinepax. 1o UrpoBoi 0ObEKT, K KOTO-
pOMy NpHUKpEIIeH KolIaiaep U HOpMalbHbIH, He kMHeMaTHueckuii, Rigidbody.
Rigidbody-konnaiiaepbl MOTHOCTBIO CHMYIHPYHOTCS (GHU3HMYECKHM IBHXKKOM H
MOTYT pearupoBaTh Ha KOJUIM3HH U CHUJIBI, TPUIIOXKEHHBIE U3 ckpunTa. OHU MOTYT
CTaJIKHBAThCH C ApYTUMH 00bEKTaMH (BKIIOYAsi CTaTUYHbIE KOJIaiaephl) U B~
I0TCSI CaMOH pacrnpoCTpaHEeHHOH KoHUTrypaluei koaiaepa B Urpax.

Ocrtanoch paccMOTpeTh MNOCAEAHHA THN KoJUlaigepa — KHHeMaTH4YecKHik
Rigidbody-komnaiinep. OH noxox Ha NpeablAyLUi THI Kojulaiaepa, HO CBO¥-
ctBo IsKinematic y Rigidbody BritoueHo. M3Mensist komnoneHT Transform, Bel
MOXeTe IepeMellarh 00bekT ¢ kuHemaTtuiyeckuM Rigidbody, Ho oH He Oyner pea-
rUpOBaTh Ha KOJUTM3UH U MPHUIIOKEHHBIE CHIIBI TaK XK€, KaK U HE KHHEMAaTHYECKHE
Rigidbody. Kunemaruueckue Rigidbody no/mkHBI HCONB30BaThCS IS KOJUTAM-
JepOB, KOTOpPbIE MOTYT JABHIaThCS WM NEPHUOAMYECKH BBIKIHOYATHCS/BKIIOYATh-
csl, HHauYe OHH OyayT BeCTH cebs Kak CTaTH4Hble Koyutaiaepsl. [Ipumepom 3Toro
SIBTISIETCS CKOJIB3S1Lasi ABEPb, KOTOPAs OOBIUHO SBISETCSA HEJBHXUMBIM pusuye-
CKUM NPENsITCTBUEM, HO 10 HaJOOHOCTH MOXET OTKpBIBaThCA. B oTHuHe oT cTa-
THYHOTO KOJUIaiaepa, ABWXYLIuiics kuHeMarndyeckuii Rigidbody Gyner npume-
HATh TPEHHUE K IPYrUM OObEKTaM H, B ClIydae KOHTaKTa, OyaeT «OymuTh» apyrue
Rigidbody.

Jaxe koraa oHH HeMOABHXKHBI, kuHeMaTHueckue Rigidbody-konnaiineps! BeqyT
ce0s HHaye, B OTIHYHE OT CTaTHYHBIX KotanaepoB. Hanpumep, ecnu konnaiaep
HACTPOEH KaK TPUITEp, TO BaM Takxe MoHanoOuTcs 100aBuTh k HeMy Rigidbody,
4TOOBI B BallleM CKPHIITE MOXHO OBLJIO MPUHUMATh COOBITHS Tpurrepa. Eciu Bol
HE XOTHUTE, YTOObI TPUITEp Majai MojJ AeHCTBHEM CHUJIbI TPABUTALIMH UITH MOJBEP-
rajcs BIUSHUIO (PU3HKH, TO TOrJA BBl MOXETE BKJIOUUTH cBOHCTBO IsKinematic.

KommnonenT Rigidbody MoxxHO nepewioyars Mex1y HOpMaIbHBIM H KHHEMAaTH-
4EeCKHM NOBEJEHHEM B J11000€e BpeMsi ¢ noMolpto cBoicTBa IsKinematic.

Tunu4yHbIM DpUMEpPOM 3TOTO ABNIsAETCS IPDEKT «TPAMUUHON KyKIbl», KOrIa mep-
COH&)X OOBIYHO ABHIXKETCS 110J aHMMalLHeil, HO Ha HEr0 MOXXET MOBIHSAThH B3DbIB
HIIM CHIIbHOE CTOJKHOBeHHe. KaxoMy 4iieHy MepcoHa)xa MOXeT ObITh NPHUCBO-
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eH cobcTBeHHbIH KoMnoHeHT Rigidbody c¢ BkmroueHHsM IsKinematic mo ymonn-
yanuw. KoHeYHOCTH OyayT HOPMANBHO JBUIaThCs C MOMOILBIO aHUMALHUU, MOKa
IsKinematic He OyaeT OTKIIOUEH A1 BCEX U3 HUX, U OHH cpasy xke OyayT BecTH
cebs kak Qu3nyeckue 0ObEKThl. B 3TOT MOMEHT CHJla CTOIKHOBEHHS MJIH B3phIBa
OTIIPABUT MEPCOHANKA, JIETAILETO ¢ yOeTUTENsHO OPOIIEHHBIMH KOHEUHOCTSMH.

Tabauus! 6.1 u 6.2 npeacraBafoT cobol MaTpuLly AEHCTBUH KOMIM3UHU. B mep-
BOH Ta0nuiie NoKa3aHO MaTpHULIa ONpeneaeHUsl CTOIKHOBEHUH, MPU 0OHAPY>XEHUHU
KOTOpBIX MOChIIatTC coodueHus. Bo BTropoit — koraa oTnpaBiastoTcs coolie-
HUs Tpurrepa. Bel MoXxeTe He 3aIOMHHUTE 3TH TaOIHULBl, HO BbI JOJDKHBI TOMHHTb,
YTO 3aKOHBI (DU3UKH HE MPUMEHSIOTCS K 00bekTaM, y KoTopbiX HeT Rigidbody.

Tabnuya 6.1. Onpedenernue cmoaKHO8eH Ul U OMNPABKA COOOUWEH U NPU UX
803HUKHOBeHUU

Kunema-

Kunema- Craruy-

Craruy-
HBIH KOJI-
nainep

Rigidbody-
Konnaiaep

THYECKUH
Rigidbody-
Konanaep

HBIH KOJI-
Jaiiiep-
TpUrrep

Rigidbody-
KoJ1aiiep
Tpurrep

THYECKHUH
Rigidbody
Konnaiaep-

Tle"

CraTHyHbIi
Konjakaep

Rigidbody-
KoInaiaep

Kunema-
THYECKHI
Rigidbody-
Konaiaep

CrarnyHbIi
KoJutaiaep-
TpHUrTep

Rigidbody-
KoJlIaiaep
TpHUrrep

Kunema-
THYECKHUI
Rigidbody
KoJ1anaep-
TPHL.

Tabnuya 6.2. Ilpu Kornuzuax omnpagiaomca coodbueHus mpuzzepa
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Kunema-
X Kunema- Cratny- oy ”
Craruy- i . - Rigidbody- | Thyeckwii
N Rigidbody- | THueckuii HBIA KOJI- o Jr
HBIH KOJ- 9 i o N komnaiinep | Rigidbody
- xomnanaep | Rigidbody- | naiinep- .
nainep o TPUITEP KoJutanaep-
KoJnaiiaep TpHITEp
TPWT‘.
CTaTPI:lHI:IH 4. N
Konaiaep
ngldlzody- 4 g i
KoJUTaiinep
Kunema-
THYECKHH
i + + +
Rigidbody-
Konanzaep
Crarn4nbii
KoJutanaep- £ + + +
TpUITEp
Rigidbody-
Kosnaikaep | + + Gtz + + +
TPHUTTEP
Kunema-
THYECKHH
Rigidbody | + + R + + +
Konnanzaep-
TPHL.

6.1.3. CousreHeHus

C nomotpio koMnoHeHToB Joint, BbI MoxkeTe 106aBuTh oauH Rigidbody-o6bekT
K IpyroMy HiH K GMKCHPOBaHHOH TOUKE B MPOCTpaHCcTBE. OOBIYHO HYKHO, YTOOBI
y cowusieHeHHs Obl1a XOTh Kakas-To cBoOoaa aBWkeHHs, Tak yto Unity mpeno-
CTaBJISIET pa3iH4Hble JOint-KOMIOHEHTHI, PEaTH3YIOILIHE Pa3Hble OrpPaHUYEHHS.
Hanpumep, Hinge Joint (mapruproe coedunerue) NO3BOJISIET BpaLaTs BOKPYT
ornpeneaeHHOH TOYKH H OCH, B TO BpeMs Kak Spring Joint (npyscunnoe coedure-
HUe) YOEpKUBAeT 0OBEKTHI APYT OT Apyra, HO MO3BOJSET Clerka pacTIHyThb pac-
cTosiHHE Mexay HUMH. Kak 06b11HO, Ha3BaHHs 2DD-KOMIIOHEHTOB OKaHYHBAIOTCS
Ha 2D, narmpumep, Hinge Joint 2D.

V couneHeHu# Takke ecTh APYrHe OIMIMH, KOTOpPbIE MOXKHO BKJIIOUHTDH AN pas-
nuyHbIX 3¢ ¢ektoB. Hampumep, BBl MOXXETE HACTPOUTH COWIEHEHHE TaK, YTOOBI
OHO pPa3pbIBANIOCH MPHU NMPUMEHEHHH K HEMY CHJIbI OOJIbliE 3aAaHHOTO MOopora.
Hekotopsele couneHeHHs Takke MO3BOJSAIOT BO3HHKATh IBHKYyLUEeH cuie (drive
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force) MEXAy COEAMHEHHbBIMH 00BbEeKTaMH Jj151 aBBTOMaTHYECKOTO NMPUBEOCHUS HX
B IBHXKCHHE.

6.1.4. Koutpoasepsl mepcoHaxa

[TepcoHaxy B Urpe OT NEepBOrO MIIM TPETHEro JHla 4acTo TpedyeTcss HeKoTopas
¢u3MKa, OCHOBaHHAs Ha CTONKHOBEHHSX, YTOOB! OH He Majan CKBO3b MOJ MU He
X0 CKBO3b CTeHbl. OOBIYHO, YCKOPEHHE U IBHXKEHHE MEPCOHaXa HHU3UYECKH
HEPEeaTHCTHYHbI, T03TOMY OH MOXET YCKOPSATbCS, TOPMO3HTb U MEHSATH HaNpaB-
JIeHHEe MTHOBEHHO, He MOJIBEPrasch BIHSAHHIO HMIYJIbCA.

B 3D ¢u3suke nns co3naHus peanMCTUYHOrO IBHXKEHHUS NEPCOHAXA HCIIONb3YETCs
Character Controller. 3TOT KOMIOHEHT JaeT NEPCOHaXy NMPOCTOH Koynaiaep B
¢dopMe Kancynsl, KOTOpPbIA BCEraa HAXOAUTCS B BEPTHKATIbHOM MONOKEHUH. JlaH-
HbIA KOMIOHEHT 00/1a1a€T CBOMMH OCOObIMU (PYHKLMAMH 151 HA3HAYEHHS CKOPO-
CTH M HampaBlIeHHUs1 0OBEKTA, HO, B OTJIMYHME OT HACTOALIMX KOJIaiaepoB, OH He
Tpebyet Rigidbody.

Character Controller He MOXeT NPOXOAUTb CKBO3b CTaTHYECKHE KONaiaeps! B
CLieHe, M03TOMy OH Oyner ABHUraTthCs No noiy M OGIOKMpOBaThCs CTeHaMH. Bo
BpeMs ABH)KEHHs OH MOXET oTTankuBath Rigidbody-o0bekTbl, HO Bxoasuiue
CTOJIKHOBEHHS HEe OyIyT BIHATH Ha €ro YCKOPEHHE. ITO 3HAUMT, YTO Bbl MOXKETE
UCnoNb30BaTh cTaHaapTHele 3D-konnaiaepsl, 4ToObl CO3AaTh CLIEHY, 10 KOTOPOH
Oynet xonuts Controller, HO Bbl HE OrpaHHYEHb! PEATUCTHYHBIM, C TOUKH 3pEHHUS
$H3MKH, TOBEJCHHEM CAMOro NEPCOHaXka.

Bb1 y3Hanu ocHoBHbIe cBeneHHs o ¢pusuke B Unity. Hactano Bpems paccMoTpeTh
YNOMSIHYyTble 0OBEKTHI TONPOOHEE.

6.2. Kos1aiiaepsl pasubix popm

B urpe Mano cosnath xonnaiiaep. BaxxkHo, 4To6b! OH XOTs 6Bl MPUONHU3UTENBHO
cooTBeTCTBOBAN hopMe o0ObekTa. FiIMeHHO no3aToMy B Unity CyLIECTBYIOT KOJ1ai-
Jepbl pa3HbIX GopMm:

¢ Box Collider — xonnaiinep B Buae kyda (kopoOkH)
o Capsule Collider — xonnaiinep B BUae KancyJbl
e Sphere Collider — xonnaiinep chepuueckoit Gopmbl

e Wheel Collider — xonnaiinep B BHIE Koneca, CreLUHanbHO pa3pabOTaHHBIN
JU1s1 TPAHCTIOPTHBIX CPEICTB

o Terrain Collider — coznaet konnaiaep Ha 6a3e MOBEpXHOCTH (terrain)
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Kaxnbiit konnaiinep obnanaer cBouMH cBocTBaMH. HekoTopsle U3 cBOHCTB 00-
IIKe U BCEX KONIaHAEepOB, HEKOTOPbIE — YHHKAJbHBI 11 KOHKPETHOIO BHIa
konnaiinepa. JIns reometpuueckux komnnainepos (Box Collider, Capsule Collider,
Sphere Collider) o61KMH ABASIOTCS ClENYIOLIHE CBOHCTBA:

o Is Trigger — ecny BKIIOYEHO, KOJLTaliIep HCTIONB3YETCs 1UIs 3aMmycka COObITHH
1 UrHOpHpYyeTCs HU3UYECKUM IBHXKOM

e Material — ccpinka Ha GH3HUECKHH MaTEpHal, ONPENEIAIOLINH, KaK 3TOT KOJI-
nainep B3aMMOIENCTBYET C APYTUMHU

e Center — nmo3uuus Konnaﬁnepa B JIOKaJIbHOM NPOCTPAaHCTBE 00BEKTa, TO €CTh
3a0a€T UEHTP oOBbekTa

Y Box Collider ects yH1ukanbHOE CBOHCTBO Size, onpenensiollee pa3Meps! KoJ-
nainepa B HarpaBieHusax X, Y, Z. O4eBHAHO, «KOpOOOUHbIE» KOJIaiaeph! Hc-
nonb3yKarcs s JoObIX 00BEKTOB B 00LIMX yepTax (HOpMbI Mapajuienenunena
— SILIUK, CyHOyK. Taloke Takod Kotaiaep MOXXHO HCIOAb30BaTh B PONH MOa,
CTEHBI, PaMIIbI.

KancyneHbiit komnaitnep (Capsule Collider) coctout u3 nByx nomycdep, coenu-
HEHHBIX MEXIY COB0M LMIHHAPOM. Y HEro Takas ke popMma, Kak U y PUMHTH-
Ba kancynsl (Capsule). Chepuueckuit xomnaiinep (Sphere Collider) npunuma-
eT ¢popMy ctepbl. ¥V KancynbHOro M chepuyeckoro KonnaiaepoB ecTbh obuiee
cBO#CTBO Radius, 3anatoluee pa3mep Komnaiaepa (paguyc Karncymnbl Wid cdepsr).

Pa3mep cdepuueckoro xomnaitnepa MoxxeT ObITh H3MEHEH TOJbKO MPH MOMOLLX
cBoiicTBa Radius, HO OH He MOXXET ObITh MacIITaOUPOBaH 10 OXHON U3 Oceit OT-
JENBHO (TO €CTh, BBl CMOXETE CILTIOIUTD cdepy B amunc). Kak MOXXHO MOHATS,
HCIOJIb3YETCSl OH B OCHOBHOM sl cpepUyeckiux OOBEKTOB, BpPOIE TEHHHCHBIX
MsuukoB U T.n. Cdepa Taroke XOpoLIO MOAXOOUT Ui MafalolluX KaMHEH U apy-
X OOBEKT, KOTOPhIE NODKHBI KATUTbCS U ManaTh.

PerynupoBok [uis KancyJnbHOro kosnanaepa 6oblie, NOCKOIbKY Bbl MOXETE 3a-
JaTh HE TOJIBKO PaHycC, HO ¥ BBICOTY M HanpaBlIEHHE KarCys:

o Height — o6was BeicoTa KonIanaepa

¢ - Direction — ocb, B10oIb KOTOPOH pacnoioXeH KoJaiaep B JOKAJIBHOM Ipo-
CTpaHCTBE 0ObeKTa

Br1 Moxxete HacTpouThb panuyc (Radius) u BeicoTy (Height) xonnaiinepa He3aBH-
CHUMO Ipyr OT aApyra. Takoi THN Konnaiaepa 0ObIYHO HCHONb3YETCS B KOMITIOHEH-
te Character Controller u Heruioxo paboTaer Ajs MPOIONrOBaThIX MPEIMETOB, a
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TaloKe MO)KHO KOMOHHHMPOBATh C APYTHMH KOJUTaHAE€paMH AJ1s HEOObIYHBIX GOPM.
Ha puc. 6.1 nokaszaHo, yeM oTiH4aroTcs cBorcTBa Radius 1 Height.

A A
t Pagwyc
Y
Boicota
Y

Puc. 6.1. Ceoiicmea Radius u Height kancynsnozo
Konnaiidepa

Komnakinepst Wheel Collider u Terrain Collider
0coO€HHBIE, MO3TOMY CTOST HEMHOTO B CTOpO-
He. [lepBblit komaiaep 6611 pa3paboTaH crneuy-
aJIbHO 71 TPAHCIOPTHBIX CPEACTB, CTOSAIHX Ha
3emiie. OH UMEET BCTPOEHHYIO CHCTEMY OOHapy-
XKEHHUS CTOJIKHOBEHHWH, QU3HUKY KOJIEC U MOIEIb
TpPEHHs LIHH Ha OCHOBE MpOCKab3biBaHHA. Ero
MOXXHO HCIOJIB30BaTh I APYTHX NPEIMETOB,
KPOME KOJIEC, HO OH CIIEHaNIbHO pa3paboTaH s
aBTomMoOmiel ¢ konecamu. Tabauua 6.3 coxmep-
JKUT CBOMCTBa 3TOTO KoJUlanzepa.

Tabnuuya 6.3. Ceoiicmea xonnaiioepa Wheel Collider

Rate

CaoiicTBO Onucanue
Mass Macca koneca
Radius Panuyc koneca
Wheel Damping

3HayeHHe neMnpHUpOBaHHs, IPUMEHIEMOE K KOJIECY

Suspension Distance

MakcumanbHoe PacCTOSIHUE paClIMPpEHHA IOABECKH
KOJI€Ca, H3MEPSCTCS B JIOKAJIBHOM IIPOCTPAHCTBE. Ilon-
BE€CKa BCE€raa paClIupsa€TCA BHHU3 110 JIOKaJIbHOH ocH Y

OT10T MmapaMeTp ompenenseT TO4Ky, rae OyayT mpu-
JIOKEHbl CHWIbl Kojeca. Oxumaercss, 4Tto 3TO Oyner

Force App Point.|B MeTpax OT OCHOBaHHS KoOJieca B MOJOXEHUH [O-

Distance KOsl BIOJb HAampaBlEHHWs IBIXEHHs noaBeckd. Kornma
forceAppPointDistance = 0 cunbl OyIyT NPHIOKEHBI K
KoJIeCcHOH 6a3e B COCTOSIHUH MOKOS

Center LleHTp KoIECA B JIOKaJBHOM NPOCTPAHCTBE OOBEKTA
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Suspension Spring

[Toasecka nbITaeTCA JOCTHYD LIEJIEBOTO MOJIOXKEHHS ny-
TeM no0aBlIeHHs NPY>XXHHBI H neanmpy}ome CHII

Cuta IPY>XXHUHBI NBITACTCA NOCTHYD HEJI€BOTI0 MOJIOXKE-

Spring Hus (Target Position). Yem 6onblie 3HaueHue, TeEM Obl-
CTpee MoJBECKa JOCTHraeT LeJeBOro MOJ0XKEHUA
VYMeHbIlIaeT CKOPOCTh NoBECKH. boblliee 3HaueHue 3a-
Damper

MeIJISeT X0 MOABECHOH NpyxHHbI (Suspension Spring)

Target Posision

PaccrosiHne mokost MoOnBeCKH MO PacCTOSHHIO MOIBe-
CKH. 1 COOTBETCTBYET NONHOCTBIO PACUIMPEHHOH NpH-
OoCTaHOBKe, a 0 — MOJHOCTBIO C)KATOH NMPHUOCTAaHOBKE.
3Hauenue no ymom4anuio — 0.5, 4To COOTBETCTBYET MO-
BEJICHHIO NIOJBECKH OOBIMHOIO aBTOMOOHIIS

Forward/Sideways
Friction

CpoiicTBa TPEHHS LUIHHBI, KOT/Ia KOJIECO KaTUTCS BIIEpen
U B CTOPOHY

B acues-<e - Demmo Scane - X, Mac &
Fie o Ases €onOYRA Cor
- P T R

Staraumne - UV 20203 11 AT O3> L]

Puc. 6.2. Ceoiicmea "Wheel Collider"

Wheel Collider paccuntbiBaeT TpeHHE OTAEIBHO OT OCTaIbHOrO (GHU3UYECKOro
JBHXKa, HCIONb3ys MOZAEIb TPEHHS, OCHOBAHHYIO Ha CKOJBXEHHH IIHH. JTO
NO3BOJIET pean30BaTh O0Jiee peanuCTHYHOE OBENEHHE, H ITPH 3TOM, TaKHE KO-
Jalinepbl MTHOPHUPYIOT CTaHAAPTHbIE HACTPOHKH (PH3HYECKOro MaTepHaa.

He nmoBopauuBaiite 1 He

Bpaulaiite o6bekTsl ¢ Wheel Collider nns ynpaBnenus

MaiuHoi — 00bekThl ¢ Wheel Collider Bcerma T0MDKHBI OCTaBaThCs B PHKCHPO-
BaHHOM IOJIO)KEHHH OTHOCHUTENLHO MalUUHbL. OIHAKO BBl MOXETE MOBOPa4YHBaTh
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Y BpallaTh BU3yaJlbHbIE MPEACTaBIEHHs Koaec. Jlydmui cnocob 310 caenats —
paznenuts 00bekTsl ¢ Wheel Collider'amu u BUmUMBbIMHU Kostecamu (puc. 6.3).

= Hierarchy
¥ Car {car roor)

contalner
Wheel Calliders
Back Left
Back Right . y
Front Left T
wheel BL 1 e
wheel BR
wheel FL
wheel FR
» Collision
Directional light
P Llevel i be o i sy
» Markers et L

r B Moy i L2

Puc. 6.3. Hacmpoiika xonec

Puc. 6.4. Mpoyecc nacmpoliku Koanaioepa ona a6MoModouln

[TockonpKy MalIMHBI MOTYT pa3BHUBaTh OOJBLIYID CKOPOCTb, OYEHb BaXKEH Ipa-
BHJIbHBIH MOAXOA K F€OMETPHH 'OHOYHOTO TpEKa, HCIOIb3yeMOH s orpenene-
HUS CTOJKHOBEHUH. HanpuMep, Mell-Konaiiep He JOMKeH HMETh BBINYKIOCTe!
WM BMATHH, KOTOpbIE CIYyXaT A YKpalleHHs BUAMUMON Mozaenau (Hampumep,
cTo0b! orpaxkaeHusi). OObIYHO MeLI-KOoJIaiaep i TOHOYHOTO TpeKa CO3AarT
OTIENIbHO OT BHAMMOTO Mellla, /iejias ero kak MOXXKHO I1aBHee. B HeM Takxe He
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JIOJDKHO OBITh TOHKHX OOBEKTOB — €CJIM y BaC TOHKUH 3a00p Tpeka, cienante ero
LIMpe B MeLle-Konaiaepe (MM NONHOCTBIO YAaIUTe BHELIHIO 4acTh, €CIH Ma-
IIMHA Tya HUKOTZa HE CMOXET no0paThbes).

Terrain Collider namHoro npowe. OH Gepetr noBepxHOCTh (00beKT Terrain) u
JIeNIaeT Ha ero ocHoBe koitaitnep. CBoricTBo Material 3anaer ¢husnyeckuit Mmare-
pHaJl, onpeaensaolui Kak KoJllaiaep B3auMOJEHCTBYET ¢ APYTMMU. A CBOMCTBO
Enable Tree Colliders Bxitouyaer komnnaineps! AepeBbEB, €CJIM OHU CO3[aHbl Ha
MECTHOCTH.

6.3. Mesh-koanaiiaep

Ocrancs Toneko HepaccmoTpeHHbIN Mesh Collider. TTockonbky oH 3acmyxuBaeTr
OTZEJIbHOTO pa3roBopa, TO OH BLIHECEH B OTAE/IbHBIN pa3zen.

Mesh Collider ucrnone3yer Mew-accer ajs CO3qaHus MOA HEro Kojiaiaepa Ha
OCHOBE 3TOro Mellla. JTO ropasio ynobHee, 4eM HCIO0Ib30BaTh NPHUMHTHBBI VIS
ONpeNeNIeHHs CTOJIKHOBEHHH CJIOXHBIX Melled. Meli-konnaiaepol, KOTOphIE MO-
MeueHbl kak Convex MOTYT B3aUMOJIEHCTBOBATh (CTaJIKUBATHCS) C IPYTHMHU MeLl-
KOJL1aiimepamu.

CBOIACTB, HE CMOTPsI Ha Ba)XHOCTb 3TOTO THUIa KoJIaiaepa, HEMHOTIO:

o [s Trigger, Material — aHaJIOTHYHBI TAKUM XK€ CBOMCTBaM y APYTHX KoJuIan-
JepoB

e Mesh - ccrlnka Ha Mel, HCl’IO.Hb3yCMI>II7[ IJI CTOJIKHOBEHUM

e Convex — ecid BKIIOUYEHO, TEKyLIHH Mell Ko/taiaep OyaeT B3auMOAEH CTBO-
BaThb C APYrMMH Mell Ko/utaitnepamu. Beinmykisle (Convex) Mell Konnaiaepsl
orpaHu4eHbl 255 TpeyronbHUKaMu

Mesh-konnaiinep co3naer cBoe MpeACTaBIEHUE CTONKHOBEHHUS U3 Mella, TPHCOe-
nuHeHHoro k GameObject, ¥ cuUThIBaeT cBoOicTBa nprcoenuHeHHoro Transform,
YTOOBI IPaBUJIBHO YCTAHOBUTD €0 MOJIOXKEeHHe U MaciuTab. [IpeuMyIiecTBo 3To-
ro NMoaxoJa 3aKIo4aeTCcs B TOM, 4TO opMa Konjaiaepa MOXET ObITh TOYHO Ta-
KOH e, kak opMa BUAMMOH CETKU AJst 00bEKTa, YTO MPUBOIUT K O0JIEe TOUHBIM
H TOCTOBEPHBIM CTOJIKHOBEHHSAM.

TeM He MeHee, 3Ta TOHYHOCTh AOCTHraeTcs ¢ 6ojiee BbBICOKUMH HaKJIaaHbIMH pac-
xonamu 00paboOTKH, YEM CTOJKHOBEHHUS C y4aCTHEM NPUMHUTHBHBIX KoJulaplfe-
poB (cepa, kopobOka, Kancyna), H NO3TOMY JIydlle BCEro Hcnosb3oBath Mesh
Colliders 3x0OHOMHO.
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MCHIH, CIIy’Kalllue AJjig pacdera CTO.IIKHOBCHHﬁ, HCIOJIB3YKT OTCEYCHHUE HEBUAH-
MBIX HOBerHOCTeﬁ. Ecnu 0OBEKT CTOJIKHETCS C TAKHM MelleM BH3YyaJIbHO, TO OH
TAKXKC CTOJIKHETCA C HUM H (.bI/I3I/I'~IeCKI/I.

EcTb koe-kakue OrpaHM4E€HHs B HCMOJIb30BAHHHU Melll KoyutaiaepoB. OObIYHO 1Ba
Melll KoJJIaiiepa He MOTYT CTOJKHYTBCS IpYr ¢ ApyroM. Bce Mem konnaiaepsl
MOTYT CTaJIKUBAaThCs C MPUMHUTHBHBIMH KoJaiaepaMu. Eciy Bal mem noMedeH
kak Convex, TO OH CMOXET CTaJIKUBaThCs C APYTHMH MELU KoJulaiaepamH.

6.4. CBoiicTBa KOHTpPOJIJIEpa MEPCOHAKA

PaHee MbI pa3oOpanuch, 3aueM ucnonb3yercs Character Controller (koHTposIEp
nepcoHaxa). Tenepp 3TOT KOMIOHEHT MBI PACCMOTPHM NOAPOOHEe.

KommnonenT Character Controller B 0CHOBHOM HCHONB3YyEeTCS AJIsl YIPABIEHUS OT
TPETHEro WK NEPBOTO JIKIA, e He Tpedyetcs ¢puznka Rigidbody.

Pazbepemcs, 3aueM HyKEH 3TOT KOMIIOHEHT. TpaJlHLIHOHHOE YIIPaBIE€HHE OT Nep-
BOT'O JIMIIa, €CIIH BB, HANIPHMED, XOTHTE caenath wytep B ctiie Counter Strike,
Mano Bac ycTpoHuT. Hy He MOXeT nepcoHaxk ABUraThcs co ckopocThbio 100 kM/y,
MOMEHTaJbHO Pa3BOPAauYHBATBCd M MPOXOAHTH CKBO3b CTEHBbI. Hcmonb3oBaHue
tonbko Rigidbody Toxe He naet peanuctHuHOro 3¢ ¢pexra. UMeHHO A5 pereHus
nonoOHbIX 3anay U Obl1 pa3paboran koMnoHeHT Character Controller. On npo-
cro co3naer komnaizaep (Collider) B popMe kancynsl, KOTOPbIH MOXXHO BHIaTh
B HEKOTOPOM HamnpaBlIEHHH NpH noMoluy ckpunra. KoHTpomiep no3aboturcs o
JBHXXEHHH, HO CTOJIKHOBEHHS €ro cepHBatoT. OH OyleT CKOJIb3UTh BIOJb CTEH,
MOJAHUMATBCS M0 JIECTHHLIAM (€CNH CTYNEHbKH HHXeE, yeM cBoicTBO Step Offset)
U XOZIUTb 10 HAKJIOHaM, YUYHTbIBas cBoicTBO Slope Limit.

KoHTponnep nepcoHaxa He pearupyet Ha CHIIbl caM 1o cebe H He OTTaJIKMBaeT
Rigidbody o6wexts! aBroMaTHueckd. Ecnu Bbl xoTuTe Tonkate Rigidbody-tena
unu o0wbekThl, Hcnonb3ylomde Character Controller, BbI MOXeTe NPHMEHHTH
CHJIBI K J11000MY OOBEKTY, B KOTOPOTO OH BpE3aeTcsl, Yepe3 CKPHNTHHT NpH MO-
Mot ¢yHkuun OnControllerColliderHit().

C npyroit CTOpOHBI, €CIIH BBl XOTHTE, YTOOBI EPCOHAX UIPOKA MOABEPrayics BIH-
SSHHIO (DU3HKH, TO, BO3MOXKHO, BaM ObUIO OBl Jydine Hcnois30Bath Rigidbody
BMecto Character Controller.

Bl MoxxeTre MeHaTh 3HaueHHus cBoicTB Height u Radius ans coorBeTcTBUS KO-
naiinepa Meuly nepcoHaxa. [l 4enoBekonogoOHbIX NEPCOHAXEH PEKOMEHAYET-
Csl HCTIOJIB30BaTh BBICOTY OKOJIO 2-X METPOB. BBl Takke MOXkeTe HBMEHHTD LIEHTP
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(cBoiicTBo Center) Karncysbl B Clly4yae, €CJIM TOYKa BpalleHHs (pivot) He COOTBET-
CTBYET TOYHOMY LIEHTpPY MEPCOHAXKA.

3HayeHHe cBoiictBa Step Offset Toxxe BaxkHO NpH HacTpoiike, yOenuTech, YTO 3TO
3HayeHHe HaxoauTcs B AuanasoHe mexay 0.1 u 0.4 nis 2-x METpOBBIX TYMaHOU-
JIOB.

3HayeHue cBoicTBa Slope Limit Toxxe n0mkHO ObITH HE CIHILIKOM MaJIE€HBKOE.
3avacTyo Mcnonb3oBaHHe 3HaueHHs B 90 rpaaycoB MOAXOAMT JIydlle BCEro.
Character Controller He cMOXeT Mon3aTh MO CTeHaM B BUAY (YOPMBI KarcyJbl.

CpoiictBo Skin Width sBisieTcs onHHUM M3 caMbIX KPUTHYECKHX CBOMCTB s
BepHOH HacTpoiku Character Controller. Ecniu Bam nepcoHax 3actpsii, TO, CKO-
pee Bcero, Baiue 3HayeHHe Skin Width ciumkom mano. IMapamerp Skin Width
N03BOJIsIeT OOBEKTaM ClIerKa Mepecekarb KOHTPOJUIEP, HO YMEHbBIIAET TPICKY H
3alIMIIAET OT 3aCTPEBaHMS.

JlocTaroyHO HENoXOW MPAKTHKOH siBjsieTcsl coxpaHeHHe 3HayeHus: Skin Width
kak MUHUMYM Oonbwie yeM 0.01 u u Gonbuie yem 10% panmyca xomnainepa
(cBoiicTBO Radius).

3nadeHue cBoiictBa Min Move Distance pekoMeHayeTCsl YCTaHOBHTb paBHbIM 0.
OcranbHble CBOHCTBAa KOMITIOHEHTA C HEKOTOPBIMH KOMMEHTaPHSIMH MPUBENECHBI B
Tabm. 6.4.

v % . Character Controliar "
Stope Limit 45
Stap Offset 0.3
Skin Width 0.08
Min Move Distance 0001
Center §

X 0 Yo Z0 -
Radius 0.5 F
Hefght 2Ty °F il

Add Compaonent

Puc. 6.5. Ceonncmea xomnonenma '""Character Controller"

Tabnuua 6.4. Ceoticmea xomnonenma Character Controller

CBolicTBO Onucanne’

OrpaHnuynBaeT BO3MOXHOCTh KoJlaHaepa B30OMpaThCcs IO
Slope Limit | cxioHaM — TOJBKO 10 CKJIOHAM PaBHBIM HIIH MEHBIIIE YEM YKa-
3aHHOE 3HaYeHHe
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Step Offset

Hepconam NEPECTYNUT Ha NOBEPXHOCTH, TOJBKO €CJIH OHa
omxke K 3EMIJIC, UEM 3aJaHHOC 3HAYCHHUE

Skin width

2 xonjaiaepa MOTYT Mepeceubcsl ApYyT ¢ IPYroM Ha InyOuHy,
paBHy0 3HaueHuto Skin Width. Bonpinee 3HaueHHe yMEHBIIUT
cTeneHb Tpsckd. CIHMIIKOM HU3KOE 3Haue€HHE MOXXET MpHBe-
CTH K TOMY, YTO NEepCOHax 3acTpsHeT. Haunmy4mum Bapuas-
TOM SIBJIIETCS YCTAHOBJIEHHE 3TOro 3HaueHus paBHbIM 10% ot
paauyca

Min Move
Distance

Ecnu nepcoHax monpoOyeT CABUHYThCS HIKE yKa3aHHOH Be-
JIMYUHBI, TO OH HE CABUHETCS. DTO MOXET OBITh HCIOJIBb30Ba-
HO, 4TOObl YMEHBUINUTE TPACKY. B GonbLIMHCTBE cUTYyaLui 3TO
3Ha4YE€HHE CTOUT OCTaBUTh paBHBIM HYIHO (0)

Center

CaBur koyutaiiiepa B MUPOBOM NIPOCTPAHCTBE O€3 BIUAHUS Ha
TO, KaK BpalllaeTCs NIEpCOHaX

Radius

3HaueHue paauyca koyaiaepa. [1o cyTtu gena, 3To WIMpHUHA
KoJutaiinepa

Height

Beicora konnaiinepa Capsule Collider nepconaxa. H3mene-
HHUE €€ PacTAHET KoJuTaiaep BAOJb OCH X B 00a HarpaBJIEHUS

6.5. Cuosa o Rigidbody

Komnonent Rigidbody no3Bossier urpoBsiM 06bekTaM 1€ CTBOBATH N0/ yIIpaBie-
HueM ¢u3uku. HazHaueHre KOMIIOHEHTa — MONy4YaTh CUIY M KPYTALUMH MOMEHT,
4y100BI Bali 00bEKTHI MOINIK ABuratbes. Ha Rigidbody BiustoT Takxke cuibl rpa-
BUTAlMH (€CJIM HHOE HE yKa3aHO B €ro HacTpoiikax), o0bektsl ¢ Rigidbody mo-
NafaroT MoJ JeHCTBHE IOMOJHUTENBHBIX CHJI MOCPEICTBOM CLIEHAPHEB, @ TAKXKE
MOTYT B3aHMOJEHCTBOBaTh C OPYTMMH OOBEKTaMH MOCPENCTBOM (PHU3UUECKOTrO

nBrxka Unity.

CoiictBa koMnoHeHTa Rigidbody npusenens! B Tabu. 6.5.

Tabauya 6.5. Komnonenm Rigidbody

CsoiicTBO

Onucanue

Mass

Macca obbekra (B KuiIorpaMmmax)
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Kakoe BO3JYyLIHOE COIIPOTHBJICHHUE OKa3bIBA€TCs Ha OG‘bGKT,
IOKa OH NEepeMEIIACTCs Moa Bo3aekcTBHeM cuil. 0 03Hayaer

Drag TR
OTCYTCTBHE CONPOTHBJICHHS, a 6eCKOHEUHOCTD (infinity) TyT
ke MpeKpallaeT nepemelieHle oobexra
Kakoe Bo3ay1tHoe cONpOTHBIIEHHE OKa3bIBAETCSl HA OOBEKT,
[OKa OH BpallaeTcs MoJ BO3AEHCTBHEM CHibl BpauleHus. 0
03HayaeT OTCYTCTBHE CONMPOTHBIIEHHUS. Bl He MokKeTe ocTa-

Angular Drag

HOBMTH BpallleHHEe 00BEKTa MyTEM YCTAHOBKH €ro YITOBOTO
conpotuBieHus (Angular Drag) B 6eckoHedHoe (infinity) mo-
JIO)KEeHHE

Use Gravity [Ipu BKIIOYEHHH Ha OOBEKT AEHCTBYET rpaBUTALIMS

Ecnu 310T mapameTp BKJItOYEH, OOBEKT He OyIeT ynpaBisiTh-
csl pU3UYECKUM JBHIKKOM, @ MOXKET YIPABIATHCS TOJIBKO €r0
Is Kinematic | komnoneHtoM Transform. 3To moje3Ho M MepeMelleHHs
nnathopM UM €ClIM Bbl XOTHTE aHUMHpoBaTh Rigidbody, k
KoTOpoMy npukperieH Hingeloint

IlonpoOy#iTe 0aHY M3 OMIMiA, €CITH Bbl 3aMEYaeTe TPSCKY B

Interpolate
NepeMeLLEeHHH CBOEro TBEpIOro Tena
- None He npumMensiercs HUKaKOH MHTEPHOIALMH
CrinaxuBaHue TpaHchopMaLMHU Ha OCHOBaHHM TpaHcdopma-
- Interpolate paHeGopMan FaHcHop
LUH U3 NpeablayLlero kaapa
|
Extrapolate CrnaxuBaHHe TpaHcOpMalMH Ha OCHOBaHHH MNPHOIH3HU-
[ TeJIbHOH TpaHchopMaLUy clelyolIero kajapa
Collision Hcnonp3yercs a8 npenoTBpallieHHs NMPOHHKHOBEHMs Obl-
Detection CTpO MepeMelIauxcs 00beKTOB CKBO3b ApyrHe 0ObEKTHI
0e3 onpeneneHus CTOIKHOBEHHH
Ha Bcex ocTanbHbIX KolIaiaepax CLEHbl HCIIOJIb3yHTE OCTO-
poxHoe (Discreet) oOGHapyxeHHE CTOJNKHOBEHHH. [pyrue
Discrete KoJ1aiaepe! OyayT HCIOJIb30BaTh OCTOPOXKHOE OOHApYKEHHE
CTOJIKHOBEHHH [IpHU NPOBEPKE Ha CTOJIKHOBEHHS MPOTHB HHX.
Hcnone3yercs a1 HOpMalbHBIX CTOJIKHOBEHHWH (cTaHIapT-
HOE 3HAYEHHUE)




Unity. Monnoe pyxosoacteo | < unity

- Continuous

Hcnonp3yeTcss OCTOpOXXHOE OOHapyXEHHE CTOJIKHOBEHHH
NPOTHB WHAMHYECKHUX KOJUIaiaepoB (C TBEpOBIMH Tena-
MH) U HEmnpepbiBHOE 0OHapyXEHHE CTOJKHOBEHHH MPOTHB
CTaTHYHBIX MeLI KoJinaiaepoB (6e3 TBepabix Ten). TBepabie
TeNa YCTAaHOBJIIEHHBIE KakKk HENpephIBHBIE THHAMHYECKHE
(Continuous Dynamic) 6yayT HCroib30BaTh HENpPEpPBIBHOE
o0Hapy»X€HHE CTOJKHOBEHHH NpH TECTUPOBaHWH Ha CTOJ-
KHOBEHHS MPOTHB 3TOr0 TBEpAOro Tena. Jpyrue TBepible
Tena OyayT MCIOJIb30BaTh OCTOPOXKHOE OOHApy>KEHHE CTOJI-
kHoBeHuH. Micnone3yercst st 0OBEKTOB, ¢ KOTOPBIMH HYX-
HO CTOJIKHYTBCSI [P IIOMOLIH AUHAMHYECKOTO OOHapYXeHHs
CTOJIKHOBEHHH. Bce 3TO oka3biBaeT OOJbIIOE BIHSHHE Ha
IPOU3BOAUTENBHOCTD, TIO3TOMY OCTaBLTE JaHHOE 3HauEHHE
yCTaHOBJIEHHBIM B Discrete, eciu He HCIIBITEIBAETE NpodiieM
CO CTOJIKHOBEHHEM OBICTPO IBHXXYIIHUXCS OOBEKTOB

- Continuous
Dynamic

Hcnone3yercs HenpepbiBHOE 0OHapy)X€HHE CTOJIKHOBEHHH
MPOTHB OOBbEKTOB HACTPOEHHBIX Ha HENMpPEPBIBHOE M HEmpe-
pBIBHOE IHWHAMH4YecKoe CcToikHoBeHHe. Takxke Oyner uc-
N0JIb30BaThCsl  HEMNpEpPBIBHOE OOHApY)XEHHE CTOJIKHOBEHHH
CO CTaTUYHBIMHU Mell-Komnaiaepamu (6e3 TBepabix Ten). s
BCEX OCTalIbHBIX KOJUTakaepoB OyJeT MChonib30BaThCsl OCTO-
poxHOe OOHapy)XeHHe CTOJKHOBEeHHH. Hcnomap3yercs s
OBICTPO ABIXXYLINXCS OOBEKTOB

Constraints

OrpaaneHm JABH)XCHHS TBEPAOIo TEIa

-Freeze
Position

BBI00pOYHO OCTaHABIMBAET MEPEMELLIEHHE TBEPAOIO Tea Mo
ociMX,Yuz

- Freeze
Rotation

BbIOOpOYHO OCTaHaBIMBaeT BpallleHHE TBEPAOIro Teja Mo
ociM X, Yuz

Bor, uTo HyXHO 3HaTh 0 Rigidbody:

¢ KommnonenT Rigidbody nomxeH ObiTh siBHO noGaBneH B 00bekT. [100aBUTH
3TOT KOMIIOHEHT MOXXHO TOCPEeNCTBOM koMaH1bl MeHI0 Components, Physics,
Rigidbody. [locne 3toro Bam o0bekT OyneT HAXOAUTHLCS MOA BIHUSHUEM (U-
3HYECKOro JBHXKKa.
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Korna o6bekT HaxoauTcs mop ynpaBieHHEM (H3UKH, OH MepeMellaeTcs
YaCTHYHO HE3aBHCHUMO OT CBOMX poautened. Ecnu Bel nmepeMecTuTe oqHOro
U3 poxuTenel, OHU MOTAHYT 3a coboi Rigidbody noromkoB. OnHako TBepabIe
Tena Tarke OyAyT mazaTh BHH3 07 BO3IEHCTBHEM CHIBI TSXKECTH M pearu-
poBaTh Ha coObITHS CTONKHOBEHHUH. [Toka Bbl HE HACTPOUTE KOJIaiaepsl no-
BepxHocTH (Terrain Colliders), Bamm o6wexrsl ¢ Rigidbody Oynyt nanates B
Oe3nHy. BpeMeHHO MOXkeTe BBIKITHOYHTH CBOHCTBO Use Gravity, 4To0b1 00bEKT
Ha MPOBAIMIICS «IIOJ CLEHYY.

Jns ynpaenesus o6sextoM ¢ Rigidbody, Bam HyXHO HCII0/IB30BaTh CLIEHAPHH
IUIst 10OaBJEHUS CHJIBI WIIM KPYTSLIEro MOMEHTa. J{J1sl 3TOro UCTob3yiTe Me-
tonsl AddForce() n AddTorque() mns Rigidbody o6bekra. [TomHHTE, YTO BBI
HE OJDKHBI HanpsMyto U3MeHATh Transform o6beKTa, Koraa Bbl HCIOb3YeTe
buznKy.

Konnaiinepsl — 3T0 Apyro# THI KOMIIOHEHTOB, KOTOpbIE JOJIKHBI OBITH I0-
0aBJeHbI HapsAAy C TBEPOBIMH TEIaMH, YTOOBI 3a1€HCTBOBATH CTOIKHOBEHHS.
Ecnu nBa TBepabIx Tena Bpe3aloTcs APYT B Apyra, pU3MYECKHid TBHXKOK HE
OyIeT NpocuYHUTHIBaTh CTOJIKHOBEHHE, NOKa k 000uM obbekTaM He Oynmer Ha-
3HaueH kojuiaiinep. Teepaple Tena, He UMEKLIKE KOTaiaepoB, OyaIyT MpocTo
MPOXOIUTH CKBO3b APYT APYra IMpH MPOCYETE CTOJKHOBEHHH.

Pa3mep Bamero urpoBoro o0bekTa UrpaeT 0OJBIIYIO POJIb IO CPaBHEHHIO C
Maccoii Rigidbody. Ecnu BB 3aMeTHin, 4To 00BEKT BeaeT ceOs He Tak, Kak
BBl U3HAYaIbHO 33AyMBIBAIA — MEIVIEHHO TBUTAeTCs, koaebneTcs, uiii HEKop-
PEKTHO CTaJIKHBAETCS — MONPOOYHTE HACTPOUTH MacITab CBOEro MEII-acCceTa.
CrangaptHas endHuna uaMepenus B Unity 1 1oHUT = 1 MeTp, HanpuMep, pas-
pyLIAOIINKCS Ha 4acTH HeOOCKpeO BHIMIAIUT HHaue, YeM OaluHs, coOpaHHas
U3 UIPYLIEYHBIX OJIOKOB, MO3TOMY OOBEKTHI Pa3HOTO pa3Mepa JOKHBI ObITh
cMoaenupoBaHbl B Macmrtabe. [Ipy npoeKkTHpOBaHHH HeNOBEKa MPOBEPHTE,
4y100Bl €ro pocT ObUT OKOJO 2 METpPOB. MOXKET€ CpPaBHHUTH BBICOTY MOJEIH
YeJIoBeKa C BBICOTOH MozaenH kyba. Bricora kyba no ymonuanuio — 1 metp.
CnenoBaTenbHO, MOJEIb YEIOBEKAa HE JOJKHA OBITH BBILIE &BYX KyOOB,
MOCTaBJIEHHBIX JPYT Ha Jpyra.

He 3a6riBaiite 0 Hanuuuu nons Drag. YcTaHoBka Gonee BHICOKOH MacChl He
caenaet Teqo Oosee OBICTPBIM B CBOOOIHOM ManeHHH. sl 3TOro MpHHATO
UCToNb30BaTh cBoWcTBO Drag. Huskoe 3Hayenne Drag caenaetr oObekT Goee
TSKENbIM, BHICOKOE — JIeTkUM. TunuuHele 3HaueHus Drag — ot 0,001 (yto-TO
o4eHb Tsxenoe) 10 10 (mepo).




Unity. MonHoe pykoBoacTBO

6.6. usuueckuit MaTepuall

®usuueckuit Marepuan (Physics Material) ucrions3yeTcs 11 HaCTPOHKH 3 dek-
TOB TPEHUS U OTCKAKUBaHUS OOBEKTOB MPU CTOJIKHOBEHHSX.

Mpumevanue. Cnegyer 0OTMETUTL, YTO NO UCTOPUHECKUM NPUHUHAM,
KOMMOHEHT Ha3biBaeTcs Physic Material, a He Physics Material — Tak
B CBOE BpPEMS MONy4unoch, a BoT 2D-Bepcus matepvana Ha3blBaeT-
€8 Kak HyxHo - Physics Material 2D.

Hdns cozganus ¢u3ndeckoro marepuana BelOepute U3 MeHIO Assets, Create,
Physic Material. 3atrem neperawure ¢usnyeckuid Marepuan u3 oxkHa Project
View B Collider, Haxoas1uiics B CLIEHE.

CaoiicTBa (hU3nyYeCKOro Marepuasia npeacTaBieHsl B Tabum. 6.6.

Tabnuya 6.6. Ceoiicmea gpuzuueckozo mamepuana

CsoiicTBO

Onucanue

Dynamic Friction

TpeHue, ucnonsayrolieecs Bo BpeMs IBxeHHs. OOBIYHO
3HaueHus ObIBaloT B quanaszone ot 0 10 1. 3Hayenue, pas-
HOE€ |, COOTBETCTBYET TPEHHUIO KaK HA JIbAY, B TO BpeMs
KaK 3HaueHue, paBHOE 1, o3Hauaer ciaboe TpeHue, B pe-
3yJbTaTe KOTOPOro 00beKTy OyAeT CIOKHO ABUraThbcs 0e3
BO3[IEHCTBHS BHELIHUX CHII

Static Friction

TpeHue, ucnonb3yroiieecss Koraa OObEKT JIEXKUT Ha I0-
BepxHoCcTU. OOBIYHO 3HaUeHUs ObIBAIOT B 1Mana3oHe ot ()
1o 1. 3Hauenue, paBHoe 0, 03HayaeT OTCYTCTBUE TPEHHH,
B TO BpeMs Kak 3HaueHHe paBHoe | OymeT o3HauyaTh abd-
COJIIOTHOE TpeHHE (T.€. 00bEKTaM 10 TaKOH MOBEPXHOCTH
OyaeT CI0XXHO MepeIBUraThCs)

Bounciness

Hackonpko ynmpyroi siBIsieTCsl MOBEPXHOCTb? 3HaueHHUE
paBHOe (0 03Ha4aeT HEYNPYrylO MOBEPXHOCTb. 3HAYEHHUE
paBHoOe | MpUBeaET K yNpyrocTy, Mpu KOTOpoi 0OBbEKT He
OyZeT TepATh N3HAYAIbHYI0 IHEPIUI0

Friction Combine

Kak koMOuHHpYyeTcs Mex Iy co00# TpeHHe ABYX 00bEKTOB




< unity______ . Mnaea 6. ®u3uka B Unity

Average 3Ha4yeHHUs ABYX TPEHUH YCPEOHSAIOTCS
Minimum W3 nByx 3HaueHWH BHIOMPAETCS MEHbLIE
Maximum W3 nByx 3HaueHui BoiOUpaeTcs Oonbliee
Multiply 3HayeHUs TPEHUH YMHOXAIOTCS IPYT Ha Apyra

Kak koMOMHHpYyeTCS YNpYroctb IBYX CTaJKHBAarOILHX-
Bounce Combine | cs 06bekToB. OHa MOAAEPKUBAET TE€ KE PEKHMBI, YTO U
Friction Combine pexxum

TpeHue — 370 BeTMUKHA, OTBEHAOLIEE 32 IPENOTBPAILEHHE TPEHHS TOBEPXHOCTEH
IpyT O Ipyra. TO BEIMYMHA Ba)KHa, €CJIM BbI MBITAETECH CO3AaTh HArPOMOXIE-
HUE U3 KakuX-HUOynb oObekToB. TpeHue ObIBaeT ABYX BHIOB, AHHAMHYHBIM U
cratuyHbIM. CBoiicTBo Static friction ucronb3yercs, korma 0ObeKT HaXxoAUTCS
B HEMOABHXKHOM cOCTOSHUH. OHO He nacT TakoMy OObEKTy CIBHHYTHCS C MECTa
0e3 BO31eHCTBHUS BHEIIHUX CHI. Y B 3TOT MOMEHT B IeHICTBHE BCTYIAET CBOHCTBO
Dynamic Friction. I1pu ucnons3oBanuu Dynamic Friction o6bexrs! OyayT 3a-
MEIUIATBHCS NIPU CTOINKHOBEHUH APYT C APYTOM.

ITpu xoHTakTe ABYX OOBEKTOB, K KaXKAOMY areHTy OTCKaKMBaHME U TPEHHE NpH-
MEHSETCS MHAWBHAYaIbHO. JJpyrMMu CI0OBaMH, KOTa TENO A HAXOOUTCS B PEXKH-
Me Average, a Teno B B pexxume Multiply, moBenenue Tena A Gyaer 3aBUCETh OT
YCPEAHEHHBIX [IapaMETPOB, a Tena B oT npon3BeneHHs 3TUX NapaMeTpoB.

OOpatuTe BHMMaHUE, YTO MOJENb TPEHHUS, UCMONb3yeMas (HU3UMYECKUM JBHXK-
koM Unity, HacTpoeHa Ha MPOU3BOAUTEIBHOCTD U CTAOUIBHOCTE CUMYJISILIUM M HE
o0s3aTeNnbHO Mpencraniser coboi 6nu3koe NpUOIMKEHHE K peaabHON (u3uke.
B yacTHOCTH, KOHTaKTHBIE MOBEPXHOCTH, KOTOpBIE 0OJbIIE, YEM OAHA TOUKA
(HanpuMep, 1Be KOpOOKH, OMUPAIOILKMECS IPYT Ha Apyra), OyayT pacCUHUTaHbI KaK
HMEIOILHE ABE TOUKH KOHTaKTa, U OyAyT UMEThb CHIIbI TPEHHUS B 1Ba pa3a Oosblue,
yeM B (pU3MKE PeaNbHOro MUpa. Bo3MOXXHO, BBl 3aXOTHTE YMHOXXHTB Ballld KO3¢-
¢bunuenTs! TpeHus Ha 0.5, yTOOBI MONYYHTH GONEe peanuCTUUHBIE PE3YJbTaThl B
TaKOM CITy4ae.

6.7. IlocTositHHAA cHUJIA

[Mocrosinnas cuna (Constant Force) — 3T0 npoctoe cpeactso mis n06aBieHUs
cun k Rigidbody-o6bexram. OHa oT/IHYHO paboTaeT 1)1 ONHOPa30BbIX 0OBEKTOB,
BPOJE paKeThl, €CJIH Bbl XOTUTE HE HAYMHATh C OOJIBILIONH CKOPOCTH, @ YCKOPSATH-
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cs nocteneHHo. JlobaButs koMnoHeHT Constant Force MoxxHo Tak: Component,

Physics, Constant Force.
=& Rigidbody
* & - Constant Force
Force
X0 ¥ 0 o
Relative Force
X 0 ¥ 0 zo
Torque
X0 Yo Z0
Ralatlve Taiqus
®0 Yo Z0

Sphers Material [ B -]
» Shader Standard -

"

5

Add Component

Puc. 6.6. Ilocmoannaa cuna

Taobauua 6.7. Ceoitcmea komnonenma Constant Force

CBoiicTBO Onucanue
Force [TpriMeHsIeMBIH BEKTOP CHJIBI B MUPOBOM MPOCTPAHCTBE
Relative

Force HpHMeHﬂeMbIﬁ BEKTOP CHJIBI B JIOKAJIbHOM MPOCTPAHCTBE oObekTa

[MpumeHsieMBIH BEKTOp KPYTSALIEro MOMEHTa B MHPOBOM IpO-
Torque ctpancTBe. OOBbEKT HayHET BpallaThCs BOKPYI 3TOTO BEKTOpA.
YeM IuiMHHEE BEKTOD, TEM ObICTpee BpalleHHe

[IpuMeHsieMbli BEKTOp KPYyTSLIEr0o MOMEHTA B JIOKAJIbHOM IpO-
crpaHcTBe. OOBEKT HayHET BpallaThCs BOKPYr 3TOr0 BEKTOpa.
Yem anuHHee BEKTOp, TeM OBbICTpee BpallleHHe

Relative
Torque

YrtoOrl pakera yckopsiachk Brepes, ycraHoBuTe Relative Force Bnonb mosjoxu-
TeNbHOM ocH Z. 3aTeM ucnob3yiite cBoicTBO Drag komnoneHTa Rigidbody, uto-
Obl He OblIa MpeBbIlLIEHAa MAaKCUMaJIbHasi CKOpOCTh (4eM Bblle 3HaueHue Drag,
TeM Hibke OyneT MakcuMasibHast ckopocTh). Takke oTkimounte B Rigidbody rpa-
BuTauuio (cBoicTBo Use Gravity), yToObl pakeTa He CXOuJ1a CO CBOETO MY TH.

JBa coera:



1. Yro6sl 0ObekT nonHuMaincs BBepx, Aob6aBsre komnoneHT Constant Force c
MOJIOXKHUTENBHBIM 3HaUeHHEM Y cBoicTBa Force

2. UtoObl 00BexT NeTen Bnepen, no6aBsre koMmrnoneHT Constant Force ¢ nono-
JKHTENbHBIM 3HaueHueM Z B cBoiicTBe Relative Force

6.8. CousieHeHns: pa3HbIX THIIOB

Panee ObIIIO OTMEUEHO, YTO C MOMOILBLIO KOMIIOHEHTOB Joint, BBl MOXeTe 100a-
BUTh ofuH Rigidbody-00bekT k npyroMy MK K (UKCHpPOBaHHOH TOYKE B MpO-
cTpadcTBe. HacTtano BpeMsi paccMOTpeTh IaHHbIE KOMIIOHEHTHI.

6.8.1. Komnonent Character Joint

Komnonentsl Character Joints B OCHOBHOM HCIOJNB3YOTC Ui 3 deKToB Tps-
nU4HOM Kykibl. OHH NpencTaBisiioT coOod maponogo0HOe COoenHHEHHE, MO-
3BOJIAIOLIEE BAM OrPaHHYMBATh COEMHEHHS Ha Kaxaoi ocu. CBoicTBa TaHHOTO

KOMITOHEHTA MpeCTaBJIeHkI B Ta0. 6.8.

Tabnauya 6.8. Ceoticmea komnonenma Character Joints

CBoiicTBO Onncanne
Connected Bo3moxknas ccbuika Ha Rigidbody, ot koToporo 3aBHCHT co-
Bod enuHenue. Eciu He yCTaHOBHTD, TO coenuHeHHe OyneT CBs-
y 3aHO C MHPOM
Todior Touka B JIOKaJbHOM MPOCTPAHCTBE HIPOBOro OObEKTa
(GameObject), BOKpyT KOTOPOH COeTHHEHHE BPaILAETCs
A OcH 3akpyunBaHHs. BH3yanu3upoBaHO NpH NOMOILH OpaH-

XK€BOIro KOHyCa-rusmo

Ecnu oHo BKmovyeHo, To no3uuus Connected Anchor Oyner
Auto Configure | aBToMaTHYeCckH pacCuMTaHa IJIsi COOTBETCTBHUS [7100aJIbHON
Connected MO3HLIMHM CBOWCTBA MPHBSI3KH. JTO MOBEIACHHE M0 YMOIYa-
Anchor HHu10. Ecnu CBOWCTBO OTKIIOUEHO, BBl MOXETE HACTPOMTh
TNI0JIOXKEHHE TOKITIOYEHHOTO KOsl BPY4HYIO

Connected
Pyunas kondurypanus no3uuuu Connected Anchor
Anchor
; . Ocu kadeHus. Busyasn3HpoBaHO NpH NMOMOILHM 3€JIEHOTO
Swing Axis

KOHYCa-TH3MO
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Low Twist N

P HyxHUH TMMHUT COeTMHEHHS
Limit
High Twist .

il BepxHuil TMMHUT COeNMHEHHUS
Limit

Swing 1 Limit

HikHuif JTUMHT OTHOCHMTENIBHO 3aJaHHOH OCH Kaue-
Hus Swing Axis

Swing 2 Limit

BepxXxHHH JUMUT OTHOCUTEIBHO 3aJaHHOH OCH Kade-
Hus Swing Axis

Break Force

Cuna, KOTOPYI Hago MPUMEHHUTh K COEAMHEHHIO, 4TOOBI
CJIOMaTh €ro

KpyTtsamuit MOMEHT, KOTOPbIH HanO0 MPUMEHHUTH K COeTUHE-

Break Torque
HHUIO, UTOOBI CJIOMATh €r0
Enable Ecau BKIIOYEHO, TO BKIOYAKOTCS KOJIJIM3UH MEXIY TelaMHu
Collision CBSI3aHHBIMH COETMHEHHEM
Enable OtkiroyeHne npeaBapuTenbHol 06paboTKH MOMOraer cra-
. OMITM3UPOBATh HEBO3MOXKHBIE /IS BHITOJHEHHUS KOHGHUTYpa-
Preprocessing

LHHH




naea 6. Pu3uka B Unity

KomnouenTsl Character joint naior BaM Ky4y BO3MOXHOCTEH Ui yIpaBiaeHHs
JIBYKEHHUEM KOHEYHOCTEH.

< unity

Ocs 3akpyuuBaHus (BU3yalH3UpPOBAaHO B BHJIE OPAaH)XEBOTO 'M3MO) OoubliIe Apy-
THX OCEH MO3BOJIAET BaM YIPABIATh JINMHTAMH, T.K. Bbl MOJKETE YKa3aTh U HHX-
HUM M BEpXHHUH JHUMHTHI B rpagycax (JUMHT yIrila U3MEpSETCsi OTHOCUTENBHO
ctaproBoii mo3uuuu). 3Hayenue —30 B Low Twist Limit->Limit u 60 B High
Twist Limit->Limit orpaHn4yuBaroT BpalieHHe BOKPYT OCH 3aKpy4YHBaHUs (OpaH-
Jceswiil euamo) B penenax Mexnay —30 rpaaycoB u 60 rpagycos.

['pynna napamerpoB Swing 1 Limit orpannunBaeT BpaleHHe BOKpYT OCH Kaye-
HUSA (3eneras ocw). Yron nMMuTa cUMMETpHUeH. TakuMm o0pa3oM, 3HauUeHHE paB-
Hoe, HarpuMep, 30 orpanuuut BpameHue ot —30 mo 30.

Ocb Swing 2 Limit He ©MeeT rH3Mo, HO 3Ta OCh OPTOTOHAJIbHA 110 OTHOLIEHHIO K
IBYM OpyruM ocsM. Kak 1 y mpeablaylei ocH, TUMUT SIBISAETCS CHMMETPUYHbBIM,
TakuM 00pa3oM, 3HaYeHHe paBHoOe, HanpuMep 40 Oyner orpaHHYHMBaTh BpallleHHUe
BOKpYT ocu ot —40 1 10 40 rpaxycos.

Be1 MoxeTe ucnons3oBath cBoiicTBa Break Force 1 Break Torque, utoGs! ycTa-
HOBMTH JIMMHTBI CHJIbI IO OTHOUIEHHIO K coeuHeHHI0. Ecii oHu MeHblue Gec-
koHeuHocTH, TO Fixed Joint Oyner paspyuieHo, u coeauHeHue Oonblie He Oyaer
NO0AaBaTbCsl OTPAaHUUYEHHUSM.

6.8.2. Henmoasuskuoe cousenenue. Kommonent Fixed Joint

Komnounent Fixed Joint (HenmonBmHOE COeIMHEHHE) OTPAHUYUBAET JBHKEHHE
OIpeaeseHHOro 00BEKTa, CBA3bIBAsL €T0 C APYTMM OOBEKTOM. DTOT MPOLECC MO-
X0 Ha Parenting (ompeneneHHe TeKyllero o0beKTa Kak «IOYEpPHHUH» IO OTHO-
UIEHHIO K JPYTOMY, «POAHUTENBCKOMY», OOBEKTY), HO pEai30BaH C TOMOIIBIO
¢u3MKH, a He nepapxuu KOMIOHEHTOB Transform. Yaiue Bcero 37oT KOMIOHEHT
HCIIONIb3YETCsl B ClIydae, ECJIH B ONpeNeIEHHbIII MOMEHT BpEMEHHU MOXET MOTpe-
00BaTbCs pa3beIUHHUTD JBa 00BbEKTa, HIIH HA00OPOT, COSANHHUTD JBa 00bEKTa Oe3
HEOOXOMMOCTH U3MEHEHHS HEPAPXH UL

Tabnuya 6.9. Ceoitcmea komnonenma Fixed Joint

CaoiicTBO DyHKIUSA

Heobs3aTenpHas ccblika Ha apyroi oobekt ¢ Rigidbody, k
Connected KOTOPOMY MpHCOeNUHsETCsS TeKyuuid oOwekT. Ecnu mome
Body OCTaBUTb IMYyCTbIM, OOBEKT NPHCOEIUHAETCS K 3aJaHHOH
TOYKE B IPOCTPAHCTBE
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Cuna, KOTOpy0 TpeOyeTcsi MPUIOKHUTb K OOBEKTY, 4TOOBI
Break Force ’ pyIo Tpeby P ¥

pa3opBaTh COEqHHEHHE

KpyTsituii MOMeHT, KOTOpBIH HEOOXOAMMO TNPHIOKHTH K
Break Torque by ’ P P

00BeKTY, 4TOOBI pa3opBaTh COETUHEHHE
Enable Ecnu BKIIIOYEHO, 1Ba COEAMHEHHBIX Tena OyayT CTaJIKHBATh-
Collision Csl IpYT C APyroM
Enable OtxitoueHHe npeaBapUTeNbHOH 00paboTKkH MOMoraer cra-

. OHITH3HPOBaTh HEBO3MOXKHBIE IS BHIIOJHEHHS KOHGHTypa-

Preprocessing i

[Ipu co3aaHuy UTp HHOTIA BO3HHKAIOT ClyyaH, koraa Tpedyercs, 4ToObl 00beKThI
JBHUTAIHUCH BMeCTe (BpeMeHHO Wik nocTosiHHO). KomnonenTs! Fixed Joint mo3Bo-
JSIOT YNPOCTHTH PEATU3ALMIO MOJOOHBIX CHTYalMH, OCKOJIBKY BaM HE MPUXO-
JIUTCS MEHATH MOJIOKEHHE OOBEKTa B MEpapXUH C MOMOLILI CKpunToB. Hemo-
CTaTOK MOJOOHOrO pEeLIeHHs] B TOM, YTO BaM MpPHAETCS N00aBISTh KOMIOHEHTHI
Rigidbody Ha 00bexThI, KOTOpBIE TpeOyeTcst coenuHuTh ¢ nomouubto Fixed Joint.

Mpumeyanue. [na koppekTHoW pabotel komnoHeHToB Fixed Joint
Tpebyetcsa komnoHeHT Rigidbody

Hanpumep, ¢ moMouipio 3TOro KOMIMOHEHTa MOXHO PEaTH30BaTh «JIMIKYHO Ipa-
Haty». J17151 3TOro Hy>KHO HanKucaTh CKPHUIIT, MO3BOJISIOILH ONpPENeNUTh CTOJKHO-
BEHHE C IpyruM oObeKTOM, uMmerouiuM komnoHeHT Rigidbody (nanpumep, Bpa-
rom), nocie yero co3narb Fixed Joint, KOTOPBIH NPHCOEAMHHUT rPaHaATy K 3TOMY
Rigidbody, 3acTaBnsis ee 0CTaBaThCs «MPHIIHIIILIEHY», NKE €CIIH Bpar OyneT JBH-
raTbCsl.

Jna onpeneneHus npenenoB MPOYHOCTH COEAHMHEHHMH MOXHO HCIOJIb30BATh
cpoiictBa Break Force u Break Torque. Ecnu nx 3nauenue menbiue yeMm Infinity
(6eckoHEUHOCTb) M NPHIOKEHHas K COEIAMHEHHIO CHJa OKa3blBaeTcst Ooiiblue
3TUX 3HauyeHu#, coenqunenue Fixed Joint pa3pbiBaeTCs U MEPECTaeT yIepKUBATh
JBa 00BbEKTa BMECTE.

6.8.3. Configurable Joint

HactpauBaemble couneHenus (configurable joint) upe3BbluaiiHO HACTPaHBaEMBlI,
MOCKOJIbKY OHH BKJIIOYAIOT B ce0si Bce (yHKLHOHATIbHBIE BO3MOXKHOCTH JPYTHX
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THUIIOB COETMHEHUH. Bbl MOXKeTE UCNOB30BaTh X J1 CO3JaHHS YEro YroJHO, OT
aJanTHPOBAHHBIX BEPCHI CYLIECTBYIOUIMX COEAWHEHUH N0 y3KOCMEeUHaTUu3Upo-
BaHHBIX COEIMHEHHH Ballero COOCTBEHHOIO IX3aiHa.

T X6 - SormeSoene . IC. M & i Sosoicre - ey TUEILIS: rsena <M > ®
She £ Ao CareOnjec Caromer Wipgow riés.

ERSI TR

Puc. 6.8. Ceoiicmea nacmpaueaemozo couieHeHun

Tabnuua 6.10. Hacmpaueaemsre counenenusn

CroiicTBO DyHKUHSA

Hpyroii oovext Rigidbody, ¢ koTopbiM coenuHeH cycrtaB. Bl Moxe-

Connected Te YCTaHOBHTb 3TO B None, 4TOObI yKa3aThb, YTO COEIMHEHHE NPHKpe-
Body NJ1IeHO K GUKCHPOBAHHOM MO3ULIHH B MPOCTPAHCTBE, a HE K APYTroMYy
Rigidbody
Touka, rae pacnosjoxkeH UEHTp couleHeHHs. Bee cuMynsumnH, ocHo-
Anchor BaHHble Ha (u3HKe, OyayT HCNOABL30BATh ITY TOYKY KakK LIEHTP, NpH
pacuerax

Ochb B JIOKajIbHOM NpoCTPaHCTBE, 3aarouias ecTecTBeHHoe Bpalie-

Axis
HHe 00BEKTa, OCHOBAHHOE Ha CHMYJISALIHH QU3HKH

Ecnu BritoueHo, To no3uuus Connected Anchor Oyner aBTomarnye-
Auto Configure | cku paccuMTaHa I COOTBETCTBHS MI00ANbHOM MO3UILMH CBOHCTBA

Connected NpHBA3KH. 3TO NoBejieHHe no ymomyaHHio. Ecii cBoiicTBO oTKITIO-
Anchor 4EHO, Bbl MOXETE HACTPOHTb MOJIOXKEHHE MOLKIFOYEHHOTO SIKOps
BPYYHYIO
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Connected
Anchor

Pyunas xondurypauns nosuunu Connected Anchor

Secondary Axis

Bmecte cBoiictBa AXis u Secondary AXis OnpenensioT J0KaJbHYIO
CHCTEMY KOOpPIMHAT couwleHeHHs. TpeTbs och OyaeT OpTOroHalIbHON
3THM JBYM

X, Y, Z Motion

Paspewaer aBmxenue no ocaM X, Y unn Z kak CeobooHoe, [loaro-
cmbio 3abpokuposannoe uu OzpanuuerHoe B COOTBETCTBHH C OTpa-
HHUYHBAIOIIMMH CBOHCTBAMH, ONTMCAHHBIMH HHXE

Angular X, Y,
Z Motion

Paspemiaer Bpamenue Bokpyr oced X, Y uan Z kak cBoOOAHOE,
MOJTHOCTBIO 3a0JI0KHPOBaHHOE MJIM OTPaHMYEHHOE B COOTBETCTBHH C
OrpaHMYHBAIOIMMH CBOICTBAMH, OMTMCAHHBIMH HHXE

Linear Limit
Spring

pr)KHHHOC YCHUIHE, MPUKIIaAbIBAEMOE NJ1d BBITATHBAHUA -00bekTa
Ha3saj, Koraa OH npoxoaunT Kpap“mee MOJIOXKEHHE

Spring

Damper

Cuna MPY>XXHUHBI. Ecnu 310 3HaueHune YCTAaHOBJIEHO B HOJIb, TO NMPEACI
6yz[eT HENMPOXOAUMBIM; 3HAYEHHUE, OTIIMYHOEC OT HYJd, CACIACT Mpe-
J€J 3JJaCTUHYHBIM

VMeHbllIeHHE CHITBI TIPY>KHHBI TIPONOPIMOHATLHO CKOPOCTH JIBHIKe-
HHs CYCTaBa. YCTAHOBKA 3HAYEHHs BbILIE HYJIS MO3BOJISIET CYCTaBy
«TacHTb» KOJIEDaHHs, KOTOPbIE B TPOTHBHOM CJIyyae MpOJ0JIKAINCh
Obl OECKOHEUHO

Linear Limit

OrpaHH4YHMBaET JIHHEHHOE ABH)XKEHHE CYCTaBa (TO eCTh nepeMelleH e
Ha pacCTOsSHHE, a He BpallleHHE), ONpeeNsieMoe KaK pacCTOsHHE OT
HayaJjla COeIMHEeHHs

Limit

Bounciness

Contact
Distance

PaccTosiHue B MHUPOBBIX €AWHHLIAX OT Ha4yajla KOOpAWHAT O0 nMpeacina

Cua OTCKOKa, NpUKJIabiBaeMasi K 00beKTy, YTOObI OTTOJIKHYTb €ro
Hazajl, KOra OH AOCTHIraeT NMpeliebHOr0 pacCTOSHHUS

KoHTakTHas aucranums. MUHHMallbHOE PacCTOSHHE (MEXAy MO3H-
1HeH COeANHEHUS M JTMMHTOM), NPH KOTOpPOM OyHeT NMpHMEHAThbCS
orpaHu4eHHe. Bpicokoe 3Hau€HHE CHHXKAET BEPOSTHOCTb Hapylie-
HHS Tipefiesa npy ObICTPOM ABHXEHHHM 00BEKTa, HO 3TO MPUBOIAMT
K HEKOTOPOMY CHHMXXEHHIO POU3BOJUTEILHOCTH, MOCKONIBKY Mpeaes
Oyzer nepecyuThIBaThCH HU3NYECKHUM MOJETHPOBAaHHEM Yallle
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Angular X
Limit Spring

Ipy>XHHHBIH MOMEHT, MPUMEHSIETCS Ul BpallleHHus oObekTa Ha-
3a/1, KOrja OH MPOXOJUT 32 Mpeje/ibHbII yron coeAHHEeHHs

Spring

Damper

KpyTsiiwmnit MOMeHT npyxuHbl. EciM 3TO 3HaueHHE YCTaHOBJIEHO
B HOJIb, TO Mpeaen OyaeT HempOXOOHMBIM; 3HaY€HHE, OTJIHYHOE OT
HYJIsl, CIeNaeT Npeest 3JacTHYHBIM

YMeHbLIeHHE KPYTALIEr0O MOMEHTa MPYXXHHBI MPONOPLHOHAIBHO
CKOPOCTH BpallleHHs1 COeIMHEeH s, YCTaHOBKA 3HaU€HHs BbIllIe HYJIs
MO3BOJISIET CYCTaBy «racHTb» KosieGaHHs, KOTOpble B IPOTHBHOM
cllyyae NpoJoKaluCh Obl 6eCKOHEYHO

Low Angular X
Limit

HuxHuii npenen BpallleHHs cycTaBa BOKpYT ocH X, yKa3aHHBIH Kak
YrOJ OT UCXOOHOTO BpalLleHHUsl CYCTaBa

Limit

Bounciness

Contact
Distance

OrpaHnumBaet yron

KpyTsiLuit MOMEHT, MPUIOKEHHbIH K 00bEKTY, KOTia ero BpalleHHe
JOCTHUTraeT MpefesIbHOrO yria

KoHTaKkTHas QUCTaHLMS — MEXAY YIJIOM COEUHEHHs U TUMHTOM, Ha
KOTOpOil TUMHT OyneT NMpUMeHSThCs. Bbicokoe 3HaueHHe CHHXKaeT
BEPOSTHOCTb HapyIlIEHHS Mpezena NpH ObICTPOM ABHXXEHHH OObek-
Ta, HO 3TO MPUBOIHUT K HEKOTOPOMY CHHIXXEHHIO MPOU3BOAUTENBHO-
CTH, NOCKOJIBKY Npenes OyneT nepecuuThIBaThCsl GH3HYECKUM MOJe-
JHMpOBaHHEM Yallle

High Angular
XLimit

IMoxoxe Ha cBoiictTBo Low Angular X Limit, onucaHHOe BbIlIE, HO
ompenenseT BEpXHUH YIJIOBOH Mpeen BpalleHUs] COeqUHEHHs, a He
HUXHHI npenen

Angular YZ
Limit Spring

IMono6Ho cBoticTBy Angular X Limit Spring , HO MpUMeHsieTcs K po-
TaUuuH BOKpYyT ocel Y u Z

Angular 'Y
Limit

AnanornyHo coiictBaM Angular X Limit, HO mpHMeHsETCS K OCH
Y u paccMaTpuBaeT BepXHHH M HHXKHHII pefesnbl yInoB Kak OfHMHa-
KOBBIE

Angular Z
Limit

AHanoruuHo cBoiictBa Angular X Limit, Ho npuMeHsieTcs K ocu Z U
paccMaTpHBaeT BEpXHHI U HHXXHUI Npesiesibl YIIOB KaK ONHHAKOBbIE

Target Position

LleneBas mo3uuusi, B KOTOPYIO JOJKHA JABHIAThCS ABHXKYLUAs CHIIA
cycraBa
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JKemaemast ckopocTb, ¢ KOTOpOH CycTaB (COeIHHEHHE) TOJKEH IBH-

Position Spring

Position
Damper

Maximum
Force

Target Velocity N e
raThCs B LIEJIEBOE MOJIOXKEHHE MO/ ASHCTBHEM ABHXKYILEH CHIIBI
XDrive JIBIKymias cuiia, KoTopas nepeMeIlaeT CoeIMHeHHe JINHEHO BAOJb
€ro JoKaJbHOH ocu X
PexxuM onpenenser, JOMKEH JIH CYCTaB MEPEMEINAThCs 1) OCTH-
Mode | xenus ykazaHHoi no3uuuu (Position), 3ananHoii ckopoctu (Veloc-

ity) niM TOro u Apyroro

Yeunue npyHHBI, KOTOpOE MEPEMELIAeT CYCTaB K ero LieJIeBOMY Io-
noxeHuI0. Micnonb3yeTcs TOMBKO B TOM CITydae, €CJIH PEXXHM JBHXKe-
HHUs ycTaHoBieH Ha Velocity unu Position and Velocity

YMEeHBLIEHHE CHIIBI MPYXXHHBI POMOPLUHOHAIEHO CKOPOCTH JABHXKE-
HHS CyCTaBa. YCTaHOBKAa 3HA4€HHs BbILLIE HYJS MO3BOJSET CyCTaBy
«racUTb» KoneOaHHsl, KOTOpbIE B TPOTHBHOM CJly4yae MpOAOKATHCh
661 OeckoHeuHo. Mcmomb3yeTcst TONBKO B TOM ClTy4ae, €ClIH PeXHM
JIBHXeHHs yctaHoBjeH Ha Velocity niu Position and Velocity

Cuta, ucnonb3yeMasi A1s1 YCKOPEHHSI COEIHHEHHs K ero LeleBOH
CKOpOoCTH. Micnonb3yeTcst TONBKO B TOM CiIydae, €CIIH PEXHM JBHXKe-
HHUs yctaHoBieH Ha Velocity ninn Position and Velocity

YDrive

AmnanornyHo cBoicTBy X Drive, onrcaHHOMY BbILLE, HO IPHMEHSET-
cs1 K ocH Y cOeTHHEHHS

ZDrive

Amnanornyso coiictBy X Drive, onncaHHOMY BbILI€, HO IPHMEHSET-
csl K OCH Z COoeTMHEHHs

Target Rota-
tion

LleneBoe BpalleHHE, K KOTOPOMY JOJIXKEH CTPEMHTBCS MPHBOA CO-
equHeHus (cycraBa). YKa3blBaeTcs B BUAE KBaTepHHOHa'

Target Angular
Velocity

VrioBas CKOpPOCTb, K KOTOPOH JOKHO CTPEMHTBCS BpalllaTeIbHOe
coeJuHEeHHe. 3a1aeTcs B BHE BEKTOPA, JUIHHA KOTOPOro ONpeeseT
CKOpOCTb BpallleHHs, 2 HallpaBJIeHHE — OCh BPAILEHHS

Rotation Drive
Mode

Cnoco0, KOTOpbIM [IBHXKYyLIas cHia OyneT NpHMEHEeHa K OObeKTy,
4yTOOBI MOBEPHYTh €ro K LeNeBOH opHeHTauuH. Eciu pexxuMm ycra-
HosiieH B X and YZ, kpyTsiuii MOMEHT OyaeT NPHMEHSTHCS K 3THM
ocsIM, Kak ompeaeneHo B cBoictBax Angular X/YZ, omucaHHBIX
Hmke. Ecan ncnons3yercs pexxum Slerp, To coiicta Slerp Drive
OyayT onpenensaTh KpyTSAILHH MOMEHT PHBOJA

m - -https://dacs.unity3d.com/ru/current/ScriptReference/Quaternionhtml. . . ..o oo .
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Angular X
Drive

Onpenensier, kak coequHeHHe OyneT BpallaThCs MO OeHCTBHEM
KpYTALLEr0O MOMEHTA BOKpYT €ro jiokanbHoH ocH X. Mcnone3dyercs
TOJILKO B TOM cllyyae, eciid uis cBoiicTBa Rotation Drive Mode,
OMHCaHHOTO BbIILIE, YCTAHOBIIEHO 3HaueHHe X & YZ

Mode

Position Spring

Position
Damper

Maximum
Force

PexxuM ompenenser, AODKHO JIM COEAMHEHHE JBHIaThCsl, YTOOBI 10-
CTHYb 331aHHOrO yrioBoro nonoxeHus (Position), 3aganHoit yrio-
Boii ckopoctH (Velocity) nnu obonx

KpyTsimit MOMEHT npy»KHHBI, KOTOpasl BpallaeT CoeJUHEHHE B Ha-
NpaBJIeHHH €ro 1IeJeBOro nosnoxeHus. Mcnons3yeTcs Toabko B TOM
clydae, €CJIM PeXHUM JIBHXEHHs ycTaHoBieH Ha Velocity uiu Posi-
tion and Velocity

YMeHbllIeHHE KpYTALIEr0 MOMEHTa MPYXHHBI MPONOPLHOHAIBEHO
CKOPOCTH IBH)XKEHMS CYCTaBa. YCTaHOBKA 3HAYEHHMS BbILLE HYJS MO-
3BOJISIET CYCTaBYy «T'aCHTh» KoJieOaHHsl, KOTOpPble B MPOTHBHOM CITy-
yae npoaomxanuch Obl 6eckoHeuHo. Mcnonb3yercs TONbKO B TOM
cilydae, eCJIM peXHM IBHXeHHs ycraHoBieH Ha Velocity wiu Posi-
tion and Velocity

KpyTsiiuuit MOMEHT, HCnonb3yeMbli Al yCKOPEHHs CyCTaBa K ero
ueneBoit ckopoctH. Mcnonb3yeTcst TonbKO B TOM Clyyae, eciH pe-
JKHUM JIBHO)KEHHs ycTaHoBieH Ha Velocity uinu Position and Velocity

Angular
YZDrive

Paboraer ananornuHo cBoiictBy Angular X Drive, omicaHHOMY
BBILLIE, HO NPUMeEHseTCA K ociM Y U Z

Slerp Drive

Onpepnenser, kak WwapHUp OyaeT BpallaThCs MO AeHCTBHEM KPYTS-
LIIero MOMEHTAa BOKPYT BCeX JIOKaJIbHbIX Ocell. cnonb3yercs ToNbko
B TOM cJiy4dae, ecsi 1U1s cBoiictBa Rotation Drive Mode, onucanHo-
TO BbILLIE, YCTAHOBJIEHO 3HaueHue Slerp
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Mode

Position Spring

Position
Damper

Maximum
Force

PexxuM omnpezenser, Z0MKHO JIH COUIEHEHHEe IBUTaThCs, YTOOBI 10-
CTHYb 3alaHHOro yriaoBoro nonoxxeHus (Position), 3agaHHo# yrio-
Bo# ckopoctH (Velocity) nian o6oux

KpyTs1uuit MOMEHT npy>HHBI, KOTOPBIi BpalllaeT LapHUp B HaNpas-
JIEHHH €ero lieeBoro nonoxexus. Vcrnonb3yercs TONbKO B TOM Cly-
Yae, eC/IM PeXUM IBIXKEHHs ycTaHOBNeH Ha Velocity uiau Position
and Velocity

VYMEHbILIEHHE KPYTAILErO MOMEHTa IpPYXHHbI NPONOPLHOHANBHO
CKOPOCTH IBHXXEHHs CyCTaBa. YCTAHOBKA 3HAU€HHs BbILIE HYJs MO-
3BOJISIET CYCTaBy «TraCHTb» KOJe0aHHUs, KOTOpbIE B IPOTHBHOM CITy-
yae MpoxoKanuch Obl GeckoHeuHo. Mcrnonb3yeTcs TONBKO B TOM
cllyyae, €ClIM peXHM IBIKEHHs ycTaHoBineH Ha Velocity unu Posi-
tion and Velocity

KpyTsmuit MOMeHT, Hcnonb3yeMblil A1 yCKOpEHHs CycTaBa K €ro
ueneBoi ckopoctH. Mcnonb3yercs TOAbKO B TOM ciydae, €ClH pe-
UM IBIXKEHUs ycTtaHOoBieH Ha Velocity unu Position and Velocity

Projection
Mode

Onpenensert, kak coeqHHEHHE OyIeT BO3BPAILEHO K CBOMM OrpaHH-
YCHHUAM, KOraa OHO HECOXXHOAAHHO BblﬁllCT 3a UX Mpeaecibl (Hanpu-
Mep, M3-3a TOro, 4To GU3HYECKHH OBHKOK HE MOXET COINIacOBaTh
TEKYILYX0 KOMOMHALHMIO CHI B CHMYJIATOPE). Bo3MOXHbIE 3HAYEHHS
— None (Hukak) 1 Position and Rotation (mo3uuus u BpaieHue)

Projection
Distance

PaccTosiHye, Ha KOTOpOe CyCTaB AOKEH BBINTH 3a Mpenesbl CBOMX
OrpaHHYeHHi, Npexae 4eM GU3MYeCKUil TBHXKOK MOMBITaeTCs BEp-
HYTb €r0 B [IpHEMIIEMOE MOJIOXKEHHUE

Projection
Angle

Yron couleHeHHs AODKEH MOBEPHYThCS 3a MpeAenbl YCTaHOBJIEH-
HOT0 OrpaHHy€eHHs, Mpexae yeM QU3NYECKHH IBHKOK MOMBITAETCS
BEPHYTB €r0 B IPHEMIIEMOE TMOJIOKEHHE

| Configured in
World Space

Jlo/KHBI 1M 3Ha4€HHMs, YCTaHOBJIEHHbIE Pa3IMYHbIMU CBOHCTBaMH
LeNH M JMCKa, PaCCUMTBIBATLCS B MUPOBOM NPOCTPAHCTBE, a HE B
JIOKaJIbHOM MpPOCTpaHCTBe 0ObekTa?

Swap Bodies

Ecnu 3TOT napaMeTp BKIOYEH, coelHHeHHe OyaeT BecTH cebs Tak,
KaK ecnd Obl KOMIOHEHT OblT MPHUCOEAHHEH K MOAKTIOUEHHOMY
KECTKOMY Teny (T.e. K IpYyroMy KOHLY COeANHEHHUS)

Break Force

Ecnu coenMHeHWe BbITANIKUBAETCA 3a Nnpeaciibl CBOUX OI'paHH‘-[CHHﬁ
CPI.HOﬁ, HpeBblU.laIOLlIeﬁ 3TO 3HAYE€HHUE, TO COCAHHECHHE 6y;:[eT MOCTO-
SAHHO «CJIOMaHO» H YyOaJIEHO
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Ecnu wapHup noBopauuBaeTcst 3a Npeaenbl CBOMX OrPaHMUEHHH
Break Torque KPYTSLIUM MOMEHTOM, MPEBLIIAIOLIUM 3TO 3HAYEHHE, TO LIAPHHUD
OyZeT MOCTOSHHO «CJIOMaH» U yaaneH

JomkeH 1M 0ObEKT C COYIEHEHHEM HMETb BO3MOXHOCTb CTalKH-
BAaThCs C MOIKAIOYEHHBIM OOBEKTOM (B OTJIMHYHE OT MPOCTOro Mpo-
XOXIEHHs apyr yepe3 apyra)?

Enable
Collision

BrutouaeT npenpoueccusr. Ecnu npeaBapurenbHas o6paboTka o1-
Enable KJIIOYEeHa, TO ONpeAeNeHHble «HEBO3MOXHbIE» KOH(Urypauuu co-
Preprocessing | enuHeHHs GyayT noanepXUBaThCs Gosiee CTaOUIBbHBIMH, @ HE BBIXO-
JUTb U3-T0J KOHTPOJIS

Kak u npyrue tunsl counenenuii, Configurable Joins mo3BonseT orpaHu4MUBaTh
ABIXeHHe 00beKTa, a Talke MPUBOJUTH €ro K LENEBOH CKOPOCTH MM MOJIOXKe-
HUIO, UCTIONB3YS CUbL. [laHHbBIA THUN COEAMHEHHUs — caMblii TMOKUH M 1MO3BOJISET
peanu3oBaTh BCE BO3MOXKHBIE BaPHUAHTHI.

Bel MOXXETE OrpaHUYUTE MOCTYNMAaTEIbHOE ABXXEHHE U BPALUEHHE Ha KaXI0H OCH
HE3aBUCUMO, UCTNONB3ys cBoiicTBa X, Y, Z Motion u X, Y, Z Rotation. Eciu
BrmoueH napametp Configured In World Space, To nBwxkenus OynyT orpaHu4H-
BaThCS OCSAMH MUPA, a He JIOKaJbHBIMHU OCAMH 00bekTa. Kaknoe 13 3TUX CBOICTB
MoxeT ObITh YycTaHoBIeHO B Locked, Limited unu Free:

o Locked — 3akpoitas (locked) och He pa3peliaer, kakoro Jub0 ABMXEHHUS
BooO1e. Hanpumep, ecau Bbl 3a0610KHpOBaau 0Ch Y, OOBEKT HE CMOXKET ABH-
rathCsi BBEpX WM BHU3

e Limited — orpanuuenHnas (/imited) och No3BoJseT CBOOOIHOE MEPEMEILEHHE
MEXIy MNpeaBapUTENBHO OMpeleleHHbIMU mpeaenaMd. Hampumep, MOXHO
OrpaHUYMTh JBHKEHHE TAHKOBOMU OallIHK, OrpaHHyHUB ee Y-BpallueHHe onpee-
JIEHHBIM JMaNa30HOM YIJIOB

¢ Free — pa3pewaer mo6oe 3HaYeHHE

Bbl MOXXeTe orpaHU4YMTh MOCTYMaTeIbHOE MEPEMELUEHHE, HUCIIOIb3Ysl CBOMCTBO
Linear Limit, onpeaensioiuee MakCUMaabHOE PacCTOSIHHE, HA KOTOPOE CYCTaB
(coenMHeHHE) MOXKET NEpEMELLATLCS OT CBOEH HCXOIHOH TOUKH (M3MepsieTcs Mo
Ka)XI0# ocH 0TaensHO). Hanpumep, Bl MOXKETE OrpaHHYMTD WAKHOY A BO3My1l-
HOTO XOKKes, 3a0J0KMpOBaB COeMHEHHE Mo ocH Y (B MUPOBOM NPOCTPaHCTBE),
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OCTaBUB €€ CBOOOIHBIM MO OCH Z W yCTAaHOBUB Npenen 1 ocH X, YToObl OH CO-
OTBETCTBOBaI LIMPHHE CTOJA; IIaiba OyZeT BbIHYXIEHa OCTaBaTbCsi B UTPOBOH
30He. UTOOBI CTa10 MOHATHEE BCE CKa3aHHOE TOJIBKO YTO, TIOCMOTPHUTE Ha pHc. 6.9.

NcxogHan X-no3ngna coeguHeHun
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Puc. 6.9. Ozparuuenue deusicerue no ocam

BbI Takke MOXXETE OrpaHH4MTh BpallleHHe, HCNIONb3Ys CBOicTBa Angular Limit. B
OTJIMYHE OT JUHEHHOTO Npeaesa, OHU MO3BOMSIOT YKa3bIBaTh pa3HbIe NpeAeIbHbIE
3Ha4eHHUs A1 KaxaoH ocH. KpoMe Toro, Bbl TaK)K€ MOXETE ONpPEAEIUTb OTAENb-
Hble BEPXHUH U HMXKHUH Npenensl yria noBopoTta s ocd X (OBE Ipyrue ocH
UCNONB3YIOT OJMH U TOT XK€ YroJ Mo 00e CTOPOHBI OT HCXOAHOTO BpallueHus). Ha-
MPUMED, BBl MOXKETE MOCTPOUTH «KAYAKIIUHCS CTONI», UCTOAb3YS MIIOCKYIO MJI0-
CKOCTb C OTpaHHY€HHbIM COEJUHEHHEM, YTOOBI O3BOJUTh HEOOBIIOH HAK/IOH B
HarpaBieHUsAX X U Z, octaBisis Y-BpalleHHe 3a0J0KHPOBAHHBIM.

6.8.4. MacTep TPANUYHOI KYKJIbI

Ecnu y Bac ecTh epcoHax, TO Bbl MOXKETE HACTPOUTD €ro ABHXKEHHS BPYUHYIO, a
MOXETE HUCIONb30BaTh MacTep TPANHUYHOHN KyKiibl, BCTpoeHHbIH B Unity. JlaHHbIH
MacTep no3BosseT ObIcTpo co3narh cBoit Ragdoll (0ObekT B BuIE TpANUYHOH Ky-
KJIbl, KOTOpast MOX4YHHSAETCS 3aKOHaM (U3HKH).

Bce, 4T0o BaM NpOCTO HY»HO MEPETAILUTh YaCTH Tejla Ha COOTBETCTBYIOLLUE OIS
CBOHCTB B Mactepe. 3aTeM Hy»HO BblOpath Create u Unity aBTomMaruuecku cre-
HepupyeT Bce konnainepsl (Collider), TBepavie Tena (Rigidbody) u couneHeHus
(Joint), xotopsle co3nanyT s Bac Ragdoll.
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«TpsnuuHbIE KyKJIbI» HCHONB3YIOT MELIH C NPUBS3KOH K KOCTAM (skinned mesh-
es), TO €CTh Melll IEpPCOHaXa, OCHALEHHbIH KOCTAMH B nakere 3D Mozaenuposa-
Hus. [ToaTomy, BBl 10/DKHBI TOCTpouTh ragdoll nepconaxeit B nakerax 3D Moze-
JMpOBaHus, Takux kak Maya nin Cinema4D.

[Toce Toro kak Bbl CO31aJIM H OCHACTHJIM BAlLETO NMEPCOHaXa, COXPaHHUTE accer,
Kak oObIYHO B Balueii nanke npoekra. Koraa Bel nepexitounrtecsh B Unity, Bbl yBH-
nure ¢dain accera nepcoHaxa. Beibepute 3TOT daiia, B HHCIEKTOPE MOSIBUTCS
nuanor Import Settings. Yoenurecs, uro Mesh Colliders He BKirOUeHO.

Co3naiite 3K3eMIUISp NEpCOHaXKa NepeTackMBaHHEM €ro u3 okHa Project B okHO
Hierarchy. Pa3zBepHure ero nepapxuio Tpaicopmanmu (Transform Hierarchy)
HaXXaTHEM Ha MaJEHbKYIO CTPEJIOUKY CJIeBa OT Ha3BaHMS 3K3eMILIspa B Hepap-
xuH. Terephb BbI FOTOBBI HaYaTh PUCBaUBaTh BalM yacTu ragdoll'a.

Ortkpoiite Ragdoll Wizard Bei6pas GameObject, 3D Object, Ragdoll u3 crpoku
MeH0. Teneps Bbl yBUAUTE caM MacTep (puc. 6.10). 3amonHuTe CBONHCTBA MacTe-
pa 1 HaxxmuTe kHOnKy Create. [1ois uMer0T 3HaueHUe (€CU BBl HE APYXKHUTE C
aHIIHICKUM):

e Pelvis — Ta3;

e Left Hips — neBoe 6enpo;

e Left Knee — neBoe xoJeHo;

e Left Foot — neBsas Hora;

e Right Hips — npaBoe 6eapo;

e Right Knee — mpaBoe koJieHO;

e Right Foot — npaBas Hora;

e Left Arm — neBas pyka;

o Left Elbow — neBblii JOKOTB;

e Right Arm - npaBas pyka;

¢ Right Elbow — npaBbliii T0KOTS;
e Middle Spine — cpeaHu#it MO3BOHOYHHK;
e Head - rosoBa;

e Total Mass — obmias Macca;

e Strength — cuna.
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Create Ragdoll n

Drag all bones from the hierarchy inta their siots.
Make sure your character is in T-Stand,

Scap RagdoitBuider

Pelvis None {Transform}
LeftHips None {Transformj
LeftKnee o {1 rangtorm)
Left Foot Hone (Trengloem)
Right Hips Mone (T ranstoom|
Right Knee Hana { Transform)
Rignt Foot Mang (T raasioem)
Left Amn wang (Transior)
Left Eibow sz (T ramahpem)
Right Amn wone (Tramsioem)
Right Elbow Hane (Tranaformi
Middie Spine Miani (Traashommg
Head Sane (T ranshans) B
Total Mass o

Strength 0

Flip Forward
o Pelvis has not been assigned yet.

Puc. 6.10. Oxkno Ragdoll Wizard

DuHanbHBIN 1WIAr — COXpaHUWTe HacTpoeHHbIH ragdoll B kauectBe npedada. Boi-
Oepute Assets, Create, Prefab Variant u3 ctpoxu meHto. Brl yBunure ¢aiin c
Ha3BaHHeM New Prefab, nosBuBlmiics B okHe Project. [lepeumenyiite ero B
Ragdoll Prefab. [Teperamnte s3xzemmisp ragdoll nepconaxa u3 okHa Hierarchy
Ha ¢aitn Ragdoll Prefab. Tenepsb y Bac €cTb MOJHOCTbIO HACTPOEHHBIN, NPUTOI-
HbIH K IOBTOPHOMY MCIOJIb30BaHHIO NEPCOHAXK I MCIONB30BaHHS CTOJbKO pa3
B Balllei UIrpe, CKOJIbKO BaM YTOJHO.

Hcnonb3oBaTh MacTep NpoCTo, HO TOJBKO MPH YCIOBHH, YTO Y BAaC €CTb MOJEND,
npuroaHas Ajis ucnosib3oBaHus B Buae Ragdoll. B npotuBHOM ciyyae npuaercs
HacTpanBaTh COEJMHEHHS C IOMOLLBK KOMIIOHEHTOB Joint.

Hanee OyayT pacCMOTPEHbI OCHOBBI CKPHIITHHIA, YTO IMO3BOJHMT BaM ITHCATh
coOcTBeHHbIe CKpUNThI A1 Unity.
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OcHOBbI CKpUNTUHra
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Unity X0Tb M yNpoILIAeT CO3aHHE UI'P, HO BCE XK€ O€3 HAaIIHCAHHUS CKPHIITOB HHKY-
Jia He AeHembes. MBI yxKe CTaIKHBAJINCh C HAITHCAHHEM CLIEHApHEB — KOTza Jela-
JIM CLIEHapHi NIEpEMELIECHHs IEPCOHAaXa, CLICHApUH CIIEKEHHS 3a KaMEpoH, fanee
OyAyT moka3aHbl CLEHAPHH YIPABIEHHS [IaBHbIM MEHIO H 9KPaHOM HacTpoek. B
ClIenyIOIHUX IaBax OyneT NMpoAEeMOHCTPHPOBAHA CEPUsl CKPHIITOB YNpPaBIECHHS
NEPCOHAXEM.

CKpHOTHHI — HeoOXolMMas cocTapisomas Bcex urp. Jlaxe camble mpocThbie
Urpbl HY)KIAIOTCS B CKPHIITAaX AJIs peakLMH Ha NeHCTBHA HrpOka H OpraHU3alLHH
coObITHii refiMmuies. Kpome Toro, ckpunthl MOTyT OBITh HCIIOIB30BaHbI JIs CO3-
nanus rpadudeckux 3¢ dexTos, ynpasiaeHHs PU3HUECKHM ITOBEAEHHEM 0ObEKTOB
WJIM peanMn3aluy NMoyb30Baresbckoil MU cucTteMsl 411 NEPCOHAXKEHN UIPBI.

Llenb naHHOM IM1aBbI — HE HAYYHTH BAaC THCATh KOJ C HYJIS, @ OOBSICHHTH OCHOBHBIE
HOHATHS, KOTOPbIE BaM HY>KHO 3HaTh IIPH NporpaMMUpoBaHuy B Unity.

7.1. Co3nanue CKpUNTOB

TToBenenune HI'POBBIX 00BEKTOB onpeacisaeTCa NpHKPEIUIEHHBIMH K HHM KOM-
MoHeHTaMH. KOMIOHEHThI 0OYeHb THOKHE H C HX MOMOILBK MOXHO p€an30BaThb
CaMbI€ pa3HbI€ BO3MOXXHOCTH. Ho PaHO HJIH MO3AHO BbI 3aME€THTE, YTO BO3MOXK-
HOCTE€! KOMIIOHEHTOB BaM YK€ HEAOCTATOYHO. n TYT Ha NOMOUIb NPHUXOAHT
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CKPHITTHHT — MPOLIECC HanmHcaHHs cueHapueB Ha s3bike C#. Panee B Unity MOXHO
OBLJIO HCNO0Jb30BaTh cCOOCTBEHHBIH auanekT — UnityScript — oH ObUT MOX0X Ha
JavaScript, Ho pa3paboTuuku camoii Unity oTkazanuce ot Hero B none3y C#.

B aTo#i rnaBe Mbl He OynemM paccMmarpuBath cMHTakcHC C# — BBI JIOJDKHBI 3HATh
XOTs1 ObI OCHOBBI IPOTPAaMMUPOBAHHUS HA 3TOM si3bIKe. ECH BbI KpyT/bIH HOBUYOK,
TOT/Ia MOUILIUTE APYTYIO KHUT'Y, MOCBsILEHHYI0 C# — TakuX KHHUT ropa3no Oosnblie,
4yeM KHMT 1o Unity.

Co3narb CKpHIT, KaK Bbl YK€ 3HaeTe, MOXKHO C IOMOLLL K KOMaHIbl MEHIO Assets,
Create, C# Script. HoBblii cuieHapHii mosiBUTCS B OKHE 0003peBarteisi, U Bbl CMO-
)KeTe MePEeHMEHOBATh €ro M0 CBOEMY YCMOTPEHHIO.

[Tocne Toro, kak CUeHapHH CO3[aH, JBAKAbI LLETKHUTE 110 HEMY, YTOObI 3amy-
CcTUTB penaktop koaa. Ecnu y Bac ycraHoBieH Tonbko Visual Studio, To Oyaer or-
kpbITa 3Ta IDE ni1s penaktupoBaHus kozna cueHapus. Ho s pekoMeHayro ycTaHo-
BUTbH peaaktop Visual Studio Code (puc. 7.1) — Toraa He Hy)xHO OyzeT 3anmycKaTb
uenyto IDE nns pegakTipoBaHHs NPOCTEHBKOIO CLIEHAPHS.

o femgh o Vi G e - (m]

Eaiie  Oupss  [Isessser  Sgi  Mesedys

Cnmimss  Jausss  (ngesss

Puc. 7.1. Peoaxkmop Visual Studio Code
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7.2. CTpykTypa ¢aiiia ckpunra. [Ipucoenunenune
CKPHMIITA K 00LEKTY

[To ymMomyaHHuIO comepxuMoe ckpunrta OyaeT NpUMEpHO TaKuM, Kak IMOKa3aHo B
auct. 7.1. [ToueM npuMepHO TakUM — NMOTOMY, YTO Ha3BaHHE kiacca OyneT 3aBH-
CETb OT UIMEHH CLIEHapHs, KOTOPOE Bl BBEETE MPH €r0 CO3TaHHH.

Nuctunr 7.1. Npumep cueHapua Unity

using UnityEngine;
using System.Collections;

public class MainPlayer : MonoBehaviour |

// Vicnosp3yeTcsa IOJiA MHULMaIM3aluum
void Start () {

// Be3mBaeTcs 1 pas 3a- kagp
void Update () {°

CkpunT B3aUMOzEHCTBYET C BHyTpEHHUMHU MexaHu3Mamu Unity 3a cyeT co3naHus
Kyacca, HaclIeZ0BaHHOTO OT BCTPOEHHOTO kiacca, HasbiBaeMoro MonoBehaviour.
Brl MOXeTe qymaTh 0 Ki1acce Kak O CBOEro poa IJIaHe Ul CO30aHUsl HOBOTO THIa
KOMIIOHEHTa, KOTOPhIH MOXET OBITh NPUKPEIUIEH K UTpoBOMY 00bekTy. Kaxxapii
pas3, Koraa Bbl IPUCOEAUHAETE CKPHUIITOBBIN KOMITIOHEHT K MTPOBOMY O0OBEKTY, CO3-
JaeTcs HOBBIM dKk3eMIsp 00beKTa, onpeneneHHsId naaHoM. MM knacca 6epercs
U3. UMEHH, KOTOpO€E Bhl yKa3aiaM NpH co3naHuu (aina. Mg kiacca U ums dai-
7a JOMKHBI ObITh OXMHAKOBBIMH, JIS TOTO, YTOOB! CKPHMIITOBBIH KOMIOHEHT MOT
OBITH IPUCOEIUHEH K HTPOBOMY OOBEKTY.

Merton Update() — 3To MecTo 11 pa3MeLIeHHs Koa, KOTOphIH OymeT oOpadarsl-
BaTh OOHOBIIEHHE KaJpa AJIsi UTPOBOro 00bEKTa. ITO MOXKET OBITh IBHIKEHHE, Cpa-
GaTbiBaHME NEHCTBMH M OTBETHAs pEakLMs Ha BBOA MOJb30BATENS, B OCHOBHOM
BCE, 4TO JOJDKHO ObITh 00pab0TaHO C TEYEHHEM BPEMEHH B UTPOBOM INPOLIECCE.
Yro0s1 mo3onuts Metony Update() BBINONHATE CBOIO paborTy, yacto ObIBaeT Mo-
JIE3HO MHULMAIU3UPOBATh IEPEMEHHbIE, CUNTATh CBOMCTBA M OCYLIECTBUTH CBS3b
C IpYTMMH MIPOBBIMH O0OBEKTaMH JO TOTO, kak OyAyT COBEpIUEHBI Kakue-1ubo
nevictBus. Meton Start() Oyzer Bei3BaH Unity 10 Hayana MrpoBOro npouecca (T.e.
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Jo nepsoro BeizoBa (yHkuun Update()), v 3T0 uaeansHOe MECTO J1s BbINOJIHE-
HUS HHULIMAIU3aLuH.

BHumaHue! Bbl MoxeTe BbITb yauBNEHs!, 4TO MHUUManu3aumsa oowb-
€KTa BbINONHAETCA He B (PYHKUMM-KOHCTPYKTOpE. OTO NOTOMY, YTO
co3gaHve obbektoB obpabaTbiBaeTcA peaakTopom UM MpoucxoauT
He B Hayane UrpoBoro npouecca, kKak Bbl MOrnu bl oxunaatb. Ecnn
Bbl MONbITaeTeCb ONpPeaenuTb KOHCTPYKTOP AMs CKPUMTOBOIrO KOM-
noHeHTa, oH ByaeT MewaTb HopMmaneHon pabote Unity u MOXeT Bbl-
3BaTb Cepbe3Hble NPobnemMbl C MPOEKTOM.

CkpHNT Onpenenser TOJbKO MJ1aH KOMIIOHEHTA U, TakuM 00pa3oM, HUKaKoH ero
Koz He OyneT akTUBUPOBAH A0 TeX MOp, MOKa IKIEMILISP CKpUITa He Oyaer npu-
COEJIMHEH K MrPOBOMY OOBEKTY. Bbl MOXETE MPUKPENHUTh CKPUIT MEPETACKUBA-
HHEM acceTa CKpunTa Ha urpoBoi oObekT B naHenu Hierarchy unu uepes okHO
Inspector BbiOpaHHOro UrpoBoro obnekra. Mimeercs Tarke noxMmeHro Scripts
B MeHi0 Component, KOTOPOE CONEPXKUT BCE CKPHIITHI, JOCTYMHBIE B [POEKTE,
BKJII0Yas T€, KOTOpPbIE Bbl CO37aJIH CaMH.

Celiuac MBI ellle pa3 pacCMOTPUM 3TOT NpoLecC. Bbl TONBKO 4TO CO3Aa/IH CKPUNT
no ymondanuto. Orpenaxktiupyite ero meron Start() Tak:

void Start()

Debug.Log ("Bcem npuset!");

Co3pnaiiTe mycToit MrpoBoii 00BEKT ¢ MoMOLLbLIO komaHabl MeHi0 Gameobject,
Create Empty. [leperawure Ha Hero co3naHHbli BaMU CKpUNT (puc. 7.2).

L S s
4 Oamabject Static~

" Tag Unimgeed < lew Oslait = Pyc. 7.2. Cyenapuit MainPlayer.cs naznauen ny
i

v A Tramfom CES .
cmomy uzposomy obvexmy GameObject

Position Ko ¥o 4] Y up Y Y 4

Fotation Xa ¥a 20

S [ N ] 3amycTuTe Urpy, HaxxaB kHomnky Play. [lepekiio-
¥ ¢ < Min Player (feript) @ % ' uyyprech Ha Bkaaaky Console — BBl yBUIHTE

g " C00OlIEHHE, CTEHEPUPOBAHHOE C MOMOILBIO Me-

_ - Add Gommpoeent tona Debug.Log(), cM puc. 7.3.
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Puc. 7.3. Bcem npugsem!

7.3. llepemennbie B CHIEHAPUU

[Ipu co3paHMM cueHapHs Bbl CO3Ja€T€ CBOH COOCTBEHHBIH HOBBIH THII KOMIIO-
HEHTa, KOTOPbIH MOXHO MPHUKPENHTh K HTPOBBIM 00BEKTaM, KakK H JIl0O0H npyroi
KOMIIOHEHT.

[Togo6HO TOMY, KaKk ApyrHe KOMIOHEHTBI YaCTO HMEIOT CBOMCTBA, KOTOPBIE MOX-
HO pEIaKTHPOBATh B HHCIIEKTOPE, BbI TAKOKE MOXXETE Pa3peLIUTh PEAAKTHPOBAHHE
3Ha4eHHWH B BallleM CKpHUIITE U3 HHCMEKTopa. PaccMoTpuM HeOonbLIoNH npUuMep U
J06aBHM B Halll CLEHAPHH NIEPEMEHHYIO:

public string userName;

// Br3eBaeTcs nepell OOHOBJIEHUMEM Kaupa
void Start ()

{

Debug.log ("Bcem npueetr! MeHsa 30ByT " + userName);

[Mocrne TOro, KaK Bbl COXPAHHTE 3TOT CLEHAPHIA, B MHCIIEKTOPE MOSBUTCA HOBOE
CBOWCTBO, MMO3BOJISIOLLEE YCTAHOBUTb 3HAUEHHE 3TOH nepeMeHHoH (puc. 7.4).

Puc. 7.4. Hosoe none 6 uncnexmope o0vexmoe

BHumanue! YT106bl NepemeHHas nosiBunacb B
MHCnekTope 06bEKTOB, Bbl 06A3aTENBHO AOMKHbI
06bsaBUTL ee kak public.

Unity no3BosisieT U3MEHATb 3HAYEHHE MEPEMEH-
HbIX CKpHNTa B 3amMylUE€HHOH Hrpe. OTO O4YEHb
nosie3Ho 4ToObl yBHAETh 3GdeKTbl OT H3MEHe-
HHH cpa3y e, 6e3 OCTaHOBKM M mepe3amycka.
Korna npourpbeiBaHHE OKaHYMBAETCs, 3HAYEHHS

g
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NepeMEHHBIX cOpachIBalOTCS B TO COCTOSAHHE, KO-
TOpOE OHH UMEJIH 10 HaXaTHs KHONKH Play. 3o
rapaHTHpYET, YTO Bbl CBOOOIHO MOXETE MIpaTh
C HacTpolkaMH OOBEKTOB, HE 0OSCh YTO-TO HC-
MOPTHTb.

7.4. [IporpaMmmMHoOe ynipaBJjeHHe HIPOBbIMH
o0beKkTaMHu

7.4.1. O0paieHHe K KOMIIOHEHTaM

JIOBOJIBHO YacTO CKPHIITY HYXKHO 0OPaTHThCS K KOMITOHEHTY. Yailie Bcero HyxeH
JOCTYI K KOMIIOHEHTaM, KOTOpbIE MPHCOEIHHEHBI K TOMY )K€ HIPOBOMY OOBbEK-
Ty. KOMIIOHEHT Ha caMoM Jiesie ABIsAeTCs IK3eMIUIIPOM Kiacca, MO3TOMY MepBbIM
1maroM OyIeT MoJy4YeHHE CChIJIKH Ha 3K3EMILISAP KOMIIOHEHTA, C KOTOPHIM BBl XO-
TUTe paboTark. Crenarh 3T0 MOXHO ¢ noMolsto Merona GetComponent(). [1pu-
Mep Kona:

void Start () {
Rigidbody rb = GetComponent<Rigidbody> () ;

Kak To/pKO y Bac €CTh CChUIKA Ha 3K3EMILIAP KOMIIOHEHTA, BBl MOXKETE Y CTaHaB-
JIMBaTh 3HAYEHHs €T0 CBOMCTB, TEX K€, KOTOPHIE Bbl MOXXETE€ U3MEHHTh B OKHE
Inspector:

void Start () |
Rigidbody rb = GetComponent<Rigidbody> () ;

// VI3MeHseM Maccy TBEepIoIo Tena
rb.mass = 50;

[TporpaMMHO pa3paboTYHK MOXET HE TOJBKO YCTaHaBJIMBaTh CBOMCTBA KOMIIO-
HEHTa, HO M BBI3BIBATH €0 METO/IbI — TaKas BO3MOXXHOCTb HEIOCTYIHA B HHCIIEK-
TOpeE:

void Start () {
Rigidbody rb = GetComponent<Rigidbody> () ;
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// lpuMmeHseM cuny k Rigidbody.
rb.AddForce (Vector3.up * 50f);

[ToMHHTE, YTO OOMH W TOT € CKPHUIIT Bbl MOXXETE MPHUCOEIUHATh K Pa3HBIM
oOBeKTaM.

7.4.2. O6paileHue K APYyrumM odbeKTam

BTopas cutyauus — obpalueHe U3 CKpUInTa k IpyruM obbekTaMm. B cnenyromux
rnaBax Oyner noka3aHo, Kak NPUCOEIUHUTh K cKpunTy AudioMixer ¥ ynpaBisTh
ero napaMeTpaMu. B 3Toii riiaBe Mbl NOKaxeM TEOPETUYECKYIO CTOPOHY TaKOro
aeiictBus. Co3maiTe B KJ1acce EPEMEHHYIO:

public GameObject enemy;

Kak TonbKO BBl COXpaHHUTE CLIEHapHUH, B HHCIIEKTOpE MOSBUTCS CBOHCTBO Enemy.
Cospaiite nmyctoit GameObject, nepermMenyiite ero B Enemy! (unu B nro6oe apy-
roe UMs) U NepeTaliuTe Ha CBOWCTBO Enemy — Tak Bbl HA3HAYUTE OOBEKT CKPUNTY
M CKPHIIT CMOXET MOJYYUTh JOCTYI K €ro CBONCTBaM U MeTondaM (pHc. 7.5).

R ]
- BameCbject Static = N
* Tag'Unagoes  * | Layer Demun  + Puc. 7.5. Ceoiicmey naznauen obvexm
¥ A Tamlom ShRY ST
Position «0 %o 2o CoenuHeHHe 0OBEKTOB Hepe3 NMepeMeHHbIe Hau-
::"“"" :D :” : 3 6oJ1ee noje3Ho, Koraa Bel HMEETE 10 C OTAENb-
8i0 1 ‘Al 1
-~ . = HpIMH O0OBEKTaMM, HMEHIIUMHU MOCTOSHHYIO
¥ Maln Player [Script) LEN y
ot T CBs3b. BBl MOXeTe HCMonb30BaTh MACCHB IS
UaalhEe Danis . XpaHEHHUs CBSA3H C HECKOJBKUMH OOBEKTaMHU Of-
Enemy 2 Enmmy L
% " HOIO THNa, HO CBS3M BCE PABHO JIOJKHBI ObITh
AT 3amaHbl B penaktope Unity, a He BO BpeMs BbI-

nonHeHus. Yacto ynoOHO HaxoauTb OOBEKTHI
BO BpeMs BbImonHeHHs, U Unity npenocrasisieT
JIBa OCHOBHBIX croco0a cenaTh 3T0, ONTMCAHHBIX
HHXKE.

7.4.3. Ilonck 1o4epHHX 00LEKTOB

HHorna HMrpoBas CLUE€HA MOXET UCIT0JIb30BATh HECKOJIBKO 00BEKTOB OJIHOTO THIIA,
TaKHUX KaK Bparv, NyTEBbI€ TOYKH U NMPENATCTBHA. MoxeTt BO3HHUKHYTb Heobxo-
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JUMOCTb OTCJIEKUBAHUS UX B ONMpPENEIEHHOM CKPHUIITE, KOTOPBIHA yNIpaBIseT UM
pearupyer Ha HUX (HampuMep, BCE NMyTeBble TOUYKH MOTYT NOTpeboBaThCs A
CKPHIITAa TOKCKA MYTH). MOXXHO UCIIOJIb30BATh TIEPEMEHHBIE 7151 CBA3bIBAHUS 3THX
00BEKTOB, HO 3TO CENAET IPOLECC MPOEKTUPOBAHUS YTOMUTENbHBIM, €CITH KaX-
JYI0 HOBYIO IyTEBYIO TOUKY HYKHO OYIET NepeTaluTh B IEPEMEHHYIO B CKPHIITE.
AHanoru4yHo, NpM yaajleHUH NyTeBOH TOUKM MPUAETCS YOANATh CChUIKY Ha OT-
cyTcTByromMii 00bekT. B ciyyasx, Hamogo6ue 3Toro, yalie Bcero yaooHo ynpas-
JsTh HA60POM 0OBEKTOB, CEaB UX JOUYEPHUMH OHOTO POAHUTENLCKOro 0ObEKTa.
JlouepHre 0OBEKTBl MOTYT OBITH MOJYYEHBI, UCIOB3Yss KOMIOHEHT Transform
ponuTens (Tak Kak Bce UrpoBble 0OBEKTHI HEsIBHO coaepxat Transform):

using UnityEngine;

public class WaypointManager : MonoBehaviour
public Transform[] waypoints;

void Start() {
waypoints = new Transform{transform.childCount];
int 1 = 0;

foreach (Transform t in transform) {
waypoints[i++] = t;

Bbl MOXkeTe Takxke HaWTH 3aJaHHbINA 104YepHUI 0OBEKT 0 UMEHH, UCTIONB3YS Me-
toxa Transform.Find():

transform.Find ("Enemy") ;

3T0 MOXET OBITH MOJIE3HO, KOrAa OOBEKT COAEPXKUT JOUEPHUH IEMEHT, KOTOPbIi
MoXeT ObITh J0OaBJIEH WM yOalleH B UIPOBOM Ipoluecce. XOpOLHd MpuMep —
OpYXHe, KOTOPOE MOXET OBITh IOA0OPAaHO U BBIOPOILIEHO.

OO0beKkT WM KOMIEKUHS OOBEKTOB MOryT OBITh Takke HaWAEeHbl MO HX
Tery, Hcnonsdys MeTtoabl GameObject.FindWithTag() u GameObject.
FindGameObjectsWithTag():

GameObject player;
GameObject[] enemies;

KN oo O - = SR SR o R o ST T« » ST P CEE e« ~ » st CEELE T ....@
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void Start ()
player = GameObject.FindWithTag ("Player");
enemies = GameObject.FindGameObjectsWithTag ("Enemy") ;

7.4.4. Co3nanue M YHHYTO)KEHHE UIPOBbIX 00bEKTOB

BMmecTo TOro 4ToOBI CO31aBaTH BParoB HrpoKa BPY4HYI0, BB MOXETE MOPYUYHTh 3TO
creHapuro. J[ns co3nanus urpoBoro o0bekTa HCnonb3yeTcs MeTon Instantiate():

public GameObject enemy;

void Start() {
for (int i = 0; i < 5; i++) {
Instantiate (enemy) ;

3aMeTbTe, uTO AyONMUpyrowuics o0bekT HE 00s3aH MPUCYTCTBOBaTh Ha CLIEHE.
[opa3no uaie ucnonbdyercs npedad, KOTOpbIH ObLI NEepeTaleH Ha OTKPBITYIO
nepeMeHHy1o (public variable) u3 ¢aiinos npoekra B nanenu Project. Taxxke, xo-
nupys urpoeodi o0bekT (GameObject), BBl KOnUpyeTe Bce KOMIIOHEHTHI OPHTH-
HaJILHOTO OOBEKTA.

Taxke ectb PyHkuus Destroy, koTopas YHHYTOXKHUT O0BEKT MOCJIE TOTO, KaK 3a-
rpy3ka kazapa OyzeT 3aBeplieHa HIIH ONLHOHAIBHO 10CJIe KOPOTKO#H nay3bl (mays3a
3a/1aeTCsl BTOPHIM MapaMeTpoM):

void OnCollisionEnter (Collision otherObj) {
if (otherObj.gameObject.tag == "Zombie")
Destroy (gameObject, .5f) ;

OOparure BHUMaHHe, 4yTO QyHKUHUS Destroy MoXxeT yHHUTOXaTh OTAEIbHbIE KOM-
MOHEHTH! 0e3 BIUsAHUSA Ha caM o0bekT. YacTas ommbka — nmucaTh YTO-TO BpOZE
3TOro:

Destroy (this);

Ha camoM nene Takoil BBI3OB YHHYTOXHT TOJIBKO BBI3BIBAIOLIH CKpHHTOBLIﬁ
KOMITIOHEHT, BMECTO TOrO, YTOOBI YHUYTOXUTH HI‘pOBOﬁ O6’LCKT, K KOTOpOMY IIpH-
CO€AHUHEH 3TOT CKPHIIT.
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7.5. MeToabl COOBLITHH
7.5.1. OcHOBHbIE METOXbI

Unity nepuoan4ecky nepenaeT ynpaBieHHe CKPUNTY NMPH BbI30BE ONpEIEIEHHBIX
00bsBNIEHHBIX B HeM (QyHkUMH. Kak Tonbko GyHKUHS 3aBepLIaeT HCMOJIHEHHE,
ynpasjeHue Bo3Bpaiaercs oopatHo k Unity. 3TH ¢yHKUHMH H3BECTHBI KaK Me-
TOABI COOBITHH, T.K. UX akTUBHpYyeT Unity B OTBET Ha COOBITHS, KOTOPBIE MPOHUC-
XOIST B MpoLecce Urpbl. Bl yke 3HaKOMBI KAK MUHUMYM C ABYMS QYHKLHAMH
coobiTui — Start() u Update(). Ho 3T0 nanexo He eIHHCTBEHHBIE METO/IbI, KOTOPBIE
Bbl MOXKETE UCMO0JIb30BaTh. OCHOBHBIMH METOAMH SBJISIOTCS CIEAYIOLIHE!

e FixedUpdate()
o LateUpdate()
e OnGUI()

e OnDisable()

e OnEnable()

HUrpa — 3T0 YTO-TO Bpozie aHUMALIMH, B KOTOPOH Kaipbl FEHEPUPYIOTCA Ha XOY.
KittoueBbIM MOMEHTOM B MPOrpaMMHPOBAHHUH UTP SBIAETCS H3MEHEHHE MO3HLIHH,
COCTOSIHHS U MOBeEHUs 0OBEKTOB B UTpe MPSMO Mepel NpopHcoBKoi kaapa. Ta-
ko#i ko B Unity 06slyHO pa3meratot B ¢pyHkuuu Update(). Meton Update() BbI-
3bIBa€TCA Mepe]] NPOPUCOBKOH Kazipa U nmepe. pacyeToM anuManui. Ipumep:

void Update () {

float distance = speed * Time.deltaTime * Input.
GetAxis ("Horizontal”);

transform.Translate (Vector3.right * distance);

®@usnyeckuii nBkok Unity Taioke 0OHOBIsETCS (PUKCHPOBAHHBIMH MO BpeMe-
HM 1IaraMH, aHaJoruyHo peHaepunry kaapa. Meron FixedUpdate() BbI3biBaeT-
sl MpsAIMO Mepell KaXabiM 0OHOBIEeHHEM (u3HyYeckuXx AaHHbIX. T.K. 0OHOBJIEHHE
GU3MKHY U Kaapa MPOUCXOAUT He C OMMHAKOBOMH YacTOTOM, TO BbI MOAy4HTE OoJiee
TOYHBIE PE3yJIBTaThl OT kKoaa (pu3uky, ecau nomecture ero B ¢pyHkuuo FixedUp-
date, a He B Update.

void FixedUpdate ()
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Vector3 force = transform.forward * dForce * Input.
GetAxis ("Vertical");
rigidbody.AddForce (force) ;

Takxe MHOTAA MOJE3HO UMETh BO3MOXKHOCTH BHECTH JOMNOJIHUTENIbHbIE H3MEHE-
HHUs B MOMEHT, KOTla y Bcex 00beKToB B cueHe oTpabotanu ¢yHkuuu Update()
u FixedUpdate() u paccuutanuch Bce aHMMauuu. B kauectBe npumepa, kamepa
JIOJDKHA OCTaBaThCsl IPUBA3aHHOM K LIEJIEBOMY OOBEKTY; [IOACTPOMKA OPHEHTALIUH
KaMepbl 0JDKHA MPOM3BOAUTBLCS MOCIE TOro, Kak LEeaeBOH 0OBbEKT CMECTHIICS.
JpyruM npuMepoM sIBISIETCSl CUTyalusl, KOria Ko CKpUITa JOMKEH Nepeonpene-
auTh 3¢ GEKT aHUMaLUH (IOYCTHM, 3aCTaBUTh TOJIOBY MIEPCOHAXKA MIOBEPHYTHCS
K 1leJIeBoMY 00bEKTy B CLeHe). B cuTyauusx Takoro poxa MOXHO MCIOJIb30BaTh
¢bynkuuto LateUpdate.

void LateUpdate () {
Camera.main.transform.LookAt (target.transform) ;

B Unity ecTb cucTeMa aJist NpopHCOBKH dieMeHTOB ynpaeieHuss GUI noeepx Bce-
ro MPOUCXOIALIEro B CLIEHE U pearupoBaHMs Ha KJIIMKU 110 3TUM dJIEMEHTaM. 3TOT
Ko 00pabaThIBaETCs HECKOJBKO HHAUE, HEXKENNHU 00bIYHOE OOHOBJIEHHE KaJpa, TaK
4YTO OH JIo/bKeH ObiTh nmoMerleH B ¢pyHkuuro OnGUI, koropas Oyner nepuoau-
YECKHU BbI3bIBATHCS.

void OnGUI () {
GUI.Label (labelRect, "Game Over");

®yunkuus OnDisable() BeI3bIBaeTCs, Koraa o0beKT oTkItoyaercsi, a OnEnable() —
Korja BKJIIO4YaeTcs. B manbHeiwmux rinaBax Mbl NOCTPOUM 0OpaGOTYHKH KHOIOK
Settings (BbI3bIBa€T 3KpaH ¢ HacTpodkamu) U Back (BbI3bIBaeT IIaBHOE MEHIO)
[OCPEJCTBOM YCTaHOBKH 00pabOTYMKOB IPMO B MHCTIeKkTOpe. Eciu Obl Mbl K ca-
1M kox, To B pynkuuu OnEnable() oy o6bexta Settings Hy>kKHO ObLUTO OTKJIFOYHTD
00bekT MainMenu, yToOb! OH He ObLT BUJEH Ha 3KpaHe, a B GpyHkuuu OnEnable()
11t MainMenu — oTKJIIOYHTB 00BEKT Settings.

7.5.2. Ilopsinok BbINOJHEHHs PYHKI U COOBITHH

B Unity ¢yHKkuHMH COOBITHH BBI3BIBAIOTCS HE MPOCTO TaK, a B ONpENEIEHHOM
HOpsIZIKE:
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1. Reset() — BbI3bIBaeTCS AJ11 MHULIMATU3ALMY CBOMHCTB CKPHUIITA, KOT/Ia OH TOJIb-
KO IPUCOENUHSAETCS K 00beKTy. Mcronb3yeTcs penko.

2. IlepBas 3arpyska cueHnbl. Crenyomuye ¢GyHKIHH BbI3bIBAIOTCS MPH 3aMyCKe
CLeHb! (OZIMH pa3 A1 KaXJ0ro 00beKTa Ha CLEHE):

»

»

»

Awake() — Bcerna BbI3bIBaeTCs J10 J0OBIX GyHKUMiA Start() u mocie Toro,
Kak npedab Ob11 BbI3BaH B cLeHy (ecnu GameObject HeaKTHBEH Ha MOMEHT
crapta, Awake He Oynmet BbI3BaH, moka GameObject He OyneT akTHBHPO-
BaH, UIH (PyHKUHUS B KAKOM-HUOYIb MPUKPEMIEHHOM CKPUITE HE BBI3OBET
Awake)

OnEnable() — BbI3bIBaeTCS, €CIM OOBEKT aKTUBEH — Cpa3y Mocje BKIoUe-
HUsA 00BeKTa

OnLevelWasLoaded() — BbI3bIBaeTCs, 4TOOBI MPOHHGOPMHPOBATD, YTO OBLIT
3arpy>keH HOBBIH yPOBEHb HIPbI

IlepBoe o0HOB/IeHHE Kaapa:

»

Start() — BeI3bIBa€TCS 1O OOHOBJIEHHS IEPBOTO Kapa, €CIIM CKPHUIIT BKIIOYEH

Mexay Kaapamu:

»

OnApplicationPause() — 3Ta ¢yHKLHS BBI3BIBAETCS B KOHLIE Kaapa, BO Bpe-
Ms KOTOPOTO BBI3bIBa€TCA May3a, 4To 3PpHEeKTHBHO Mex 1y OOBIYHBIMU 00-
HOBJIEHUSMH KazpoB. OUH JOMOJHUTENbHBIA Kaap OyAeT BblIaH mocie
Bb13oBa OnApplicationPause, 4T00bI TO3BOJIUTE UTpe 0TOOPA3UTD rpaduKy,
KOTOpas yKa3bIBaeT Ha COCTOSIHHE May3bl

B npouecce wurpnl — Boi3biBatoTcs Meronsl Update(), FixedUpdate(),
LateUpda(), cM. nanee.

B npouecce pengepunra:

»

»

OnPreCull() — BbI3bIBa€TCS 10 TOTO, KaK Kamepa oTcedeT cleHy. OTcedeHue
oIpezenseT, Kakue 00bekThl OyayT BUIHbI B kamepe. OnPreCull() Bbi3biBa-
€TCs IPSAMO Nepes TeM, KaK HAauMHAETCs] OTCEUEHHE

OnBecameVisible/OnBecamelnvisible() — BbI3piBaeTcs TOraa, Korma o0b-
€KT CTAaHOBHUTCS BUIMMBIM/HEBUIMMBIM 1000 Kamepe

OnWillRenderObject() — BbI3bIBAETCS OMH pa3 IJIs KaXI0H KaMephl, €CITH
OOBEKT B MOJIe 3peHUs

OnPreRender() — BbI3pIBaeTCs Mepen TeM, Kak Kamepa HayHET peHIEPUTh
CLIEHY




Unity. Monnoe pykosoacteo < unity

»

»

»

»

OnRenderObject() — BbI3bIBaeTCSA, OCIE TOTO, KaKk BCE 0OBIUHBIE PEHAEPHI
CLICHBI 3aBEpLIATCS

OnPostRender() — BEI3BIBa€TCS MOCIIE TOrO, KaK KaMepa 3aBEPILUT PEHAEP
CLEHBI

OnRenderlmage (noctynen Tonsko B Pro-sepcHn) — BeI3bIBa€TCs OCIIE 3a-
BEPILUEHHUs PEeHJIEpa CLIEHBI, JJ1s1 BO3MOXHOCTH NOCT-00paboTku n3obpaxe-
HHS 3KpaHa

OnGUI() — BbI3BIBaETCS HECKOJBKO pa3 3a KaJp U OTBEYAET 32 JJIEMEHTHI
untepderica (GUI). CHauana o6pabaThIBarOTCS COOBITHS MaKeTa U packpa-
CKH, TIOCJIE YEeTO UIYT COOBITHS KJITaBHATYPbI/MBILIKH I KXKA0TO COOBITHS

OnDrawGizmos() — ucnonb3yeTcs Is IPOPUCOBKH 2u3M0 B OKHE Scene
View B Lensx Bu3yanuzauuu. Ha npakTvke HCNONB3YETCs OYEHb PEIKO

7. Ilpn pa3pyiieHuH o0beKTAa:

»

OnDestroy() — BbI3bIBa€TCS MOCJIE BCEX OOHOBIIEHHUI Kaapa, B MOCIEIHEM
Kajpe 00BbEKTa, MOKa OH €llIe CYIECTBYET

8. IIpu BbIXOaE:

»

»

OnApplicationQuit() — BBI3BIBa€TCS A BCEX MIPOBBIX OOBEKTOB IMEPEN
TEM, KaK NPUJIOKEHHE 3aKphIBaeTCsA. B pemakTope BBI3BIBAETCS TOT/A, KOT-
Jla UTPOK OCTAHABJIMBAET HIPOBOH PEIKUM

OnDisable() — BbI3bIBaeTCs, KOraa 0OBEKT OTKIFOYACTCS MIIH CTAHOBHTCS
HEaKTHBHBIM

MNpumeyanure. Ina o6bekToB, A06aBNEHHbLIX B CUEHY cpa3y, PyHK-
unn Awake() n OnEnable() ana Bcex ckpunTtoB GyayT Bbi3BaHbl A0
Bbi3oBa Start(), Update() u 1.a4. EctectBeHHO, Anst 06LEKTOB BbI3BaH-
HblX BO BPEMSI UTPOBOrO NpoLecca Takoro He byaer.

B npouecce urpel ocHOBHast (PyHKLIHS, KOTOPYIO Bbl OyJeTe HCIONb30BaTh — 3TO
¢yukuus Update(), onucanHass paHee — OoJibliasi yacTh 3a/ay BBINOJIHSAETCS
nMeHHO B 3Toi ¢yHkuuu. Uto kacaercs FixedUpdate(), yacto ciyvaercs, 4to
3TOT MeTO. BhI3bIBaeTcs yame, yeM Update(). Merox FixedUpdate() MoxxeT ObITH
BbI3BaH HECKOJIBKO pa3 3a kajap, ecnu FPS Hu3ok n pyHKLHsA MOXeT ObITh U BO-
BCE HE BbI3BaHa MeXAy kaapami, eciu FPS Boicok. Bece gusnueckue Bbumcie-
HHUs 1 0OHOBNeHus npoucxonar cpa3y nocine FixedUpdate(). [Ipu npumMeHeHuu
pacuetoB nepensmwkenns BHyTpH FixedUpdate(), BaM He HY»KHO YMHOXaTh BaIlH
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3HayeHus Ha Time.deltaTime. [Totomy uyto FixedUpdate BbI3bIBaeTCS B COOTBET-
CTBHH C HaJIO)KHBIM TaliMepOM, HE3aBHCAIIUM OT YaCTOTHI KaIpOB.

Meron LateUpdate() BeI3bIBaeTcs pas B kazp, nocie 3aseplueHus Update. JloObie
BBIMHUCIIEHHS, TpousBeneHHble B Update(), OyayT y>ke BBIIOJHEHBI HA MOMEHT Ha-
yana LateUpdate(). Yacto LateUpdate() ucnonb3yroT aias npecienyromei ka-
MepBI OT TpeTbero Jnua. Eciiy Bel mepeMeliaere # NOBOpavyKUBaeTe EpCOHaXa B
Update(), BBl MOXKETE BBIOJHUTH BCE BBHIYHCICHHS MEPEMELIEHHUS U BpalleHH
kamepsl B LateUpdate(). 1o obecnednT To, 4TO nepcoHaXxx OyIeT IBUraTbCs 10
TOro, Kak KaMepa OTCIEIUT €ro MO3ULHIO.

7.6. ConporpamMmsl

@yHKIMH HE BCErZa MO3BONAIOT PeaIn30BaTh XxenaeMoe. Jleao B TOM, 4TO €CIH
BbI BBI3BATH (DYHKIIMIO, TO OHA JIOJDKHA BBIIOJHUTHCS JO KOHIIA, MPEX/E YEM OHA
BEPHET Kakoe-1100 3HaueHue. DaKTH4eckH, 3TO 03HAYAET, UTO JIIOObIE NeHCTBHUS,
NpoHCXoAIIKe B GYHKIMH, JODKHBI BHIIOJIHUTHCSA B TEUEHHE OJHOTO Kapa; BbI-
30BBI (D)YHKUHKI HE MPUTOAHBI JIs, CKOXEM, POLEAYPHOH aHMMALMK HITH JTH000H
JIpyroi BpEMEHHOH MOCIEeN0BAaTENbHOCTU. B KauecTBe nmpuMepa Mbl pacCMOTPUM
3a7a4y [0 YMEHBIIEHHIO MPO3PAYHOCTH OOBEKTA 10 €ro MOJHOr0 HCYE3HOBEHHS.
Bot npumep HenpaBUIBHOTO KoJa:

void ObjFade () {

for (float £ = 1f; £ >= 0; £ -= 0.1f) {
Color ¢ = renderer.material.color;
c.a = £;
renderer.material.color = c;

Ecnu Bbl nonpobyere 3Ty GyHKIHIO Ha IPAKTHKE, TO OHA HE 1acT BaM JKellaeMo-
ro a¢dexra. [1ng CKppITHA 00BEKTa HAM HYXHO ObUIO OCTENEHHO YMEHBLIUTD
NPO3pPaYyHOCTh, & 3HAYUT HMETh HEKOTOPYIO 3a[€PXKKY JUIS TOTO, YTOObI ObLIN 0TO-
OpakeHbl IPOMEXYTOYHbIE 3HaUeHHs napameTpa. OqHako GpyHKLHS BbIIOIHSAET-
¢ B IOJIHOM oObeMe, 3a oHO 0OHOBIEHHE kKaapa. [IpomexyTouHble 3HaueHHs,
yBBI, HE OyAyT BUIHBI, U 00BbEKT HCUE3HET MTHOBEHHO.

C nonoOHBIMU CHUTYalIUAMH MOXHO CIpaBUThCA, n00aBuB B ¢yHKIH0 Update()
KOJl, ©3MEHSIOLUH MPOo3payHOCThb KaJp 3a kaapoM. OgHaKo 11 NogoOHbIX 3a1a4
3a4acTyro yaoOHee UCIOoIb30BaTh KOPYTHHBI WJIH CONPOTPaMMBL.
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ComnporpaMma noxoxa Ha yHKLHI0, KOTOpasi MOXET MPHOCTAHOBUTD BBIMOJIHE-
HHE ¥ BEpHYTh ynpasnenue Unity, HO 3aTeM NPOJODKUTD C TOTO MECTA, Iie OCTa-
HOBHJIACh B cienytoieM kaape. B C # conporpamma oObsiBnsieTcs TaK:

IEnumerator Fade() {
for (fleat & = BE; £ S=T0; i == Ok |
Color c = renderer.material.color;
c.a = £;

renderer.material.color = c;
yield return null;

ITo cyrtH, conporpamMma — 310 ¢yHKLMSA, 0OBbsiBIEHHas ¢ THNOM IEnumerator u
onepatopoM Yield return, BximoueHHbIM rae-to B tene. Onepartop yield — 3to
TOYKa, B KOTOPOii BBINOJIHEHHE OYyA€T NPHOCTAaHOBJIEHO U BO30OHOBJIEHO B ClIENY-
1oleM kazape. YToObl 3anmyCTUTh COMPOrpamMMy, BaM HY>KHO HCHOJIb30BaTh GyHK-
uuto StartCoroutine():

void Update () {
if (Input.GetKeyDown ("f")) |
StartCoroutine ("Fade") ;

MoxHO 3aMeTHTBh, YTO cueTuHK LuKkiIa B pynkuuu Fade coxpansier mpaBuibHOE
3HauY€eHHUE BO BpeMst paboThl KOpYTHHBI. DaKTHUECKH, J1t00ast nepeMeHHas MM na-
paMeTp OyayT KOPPEKTHO COXpaHEHbl MEXy BbI30BaMH onepartopa yield.

Ha nmpakTuke HMCMOab30BaHHE COMpPOrpamMMm OyAeT MPOJEMOHCTPHPOBAHO B
MOC/EAHEN YacTH 3TOH KHHUTH, KOrJa Mbl OyJIeM CO3/1aBaTh peajibHYIO HUIPY.

7.7. ATpudyTBI

ATpubyThI (Attributes) — 3T0 crnieLnanbHble MapKephbl, KOTOPbIE MOTYT ObITh IO-
MELIEHBI Nepe KIacCoM, CBOMCTBAMH MIIM QYHKLMAMH B CKpHITE, YTOObI yka-
3aTb ocoboe moBeneHue. Hampumep, arpubyt HidelnInspector Moxxer ObiTH 110~
GaBneH nepen oObsBIEHHEM CBOMCTBA AJIs MPEAOTBPALLEHHA OTOOpaXKEHHS ITOrO
CBOJ}CTBa B HHCIIEKTOpE, Aaxce eciv oHO myOnuyuHoe. ITpumep:

[HideInInspector]
public float strength;
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Atpubytr Range no3BosseT yka3aTh IHana3oH 3HaYy€HHH, KOTOPBIH MOXET MpH-
HUMAThb NIepeMeHHas

[Range (float,float) ]
float someFloat;

AtpubyT Tooltip no3BonsieT ycTaHOBUTH NOACKa3Ky 111 nepeMeHHol. [Toackazka
Oynet oToOpaxkeHa B MHCIIEKTOPE:

[Tooltip(string)]
public string anyVariable;

JononuurtensHyo HHbopMauuo o6 arpubyTax MOXHO MOIYyYHTh B JOKYMEHTa-
unu no C#:

https.//docs.microsoft.com/en-us/dotnet/csharp/programming-guide/concepts/at-
tributes/

7.8. BaxkHbIe KJIacChl

[Tpy HanmucaHUM CKPUNTOB BaM HEOOXOIUMO O3HAKOMHTHLCH C TpeMs 0a30BBIMH
ki1accamu B Unity:

¢ MonoBehaviour — ba3oBslii k1acc 11 Bcex HOBBIX cuieHapueB Unity, npeno-
CTaBJIAET BaM CIHCOK BCeX QYHKUHMI M COOBITHI, MOCTYMHBIX AJIs CTaHAApT-
HBIX ClLIEHapHeB, MPHUKPEIUIEHHBIX K MrpOBBIM oOBbekTaM. Ecnu BBl HieTe
Kakoe-1100 B3aMMOAEHCTBHE WIIM KOHTPOJb Haa OTAEIbHBIMH OObEKTaMH B
Ballleii Urpe, HAYHUTE ¢ 3TOoro Ki1acca. [Tonpo6GHas cpaBka JOCTYIHA MO axpe-
cy https://docs.unity3d.com/ru/current/ScriptReference/MonoBehaviour.html

o Transform — y xaxaoro urpoBoro o0bekTa ecTb TPH BaXKHBIX XapaKTEPHUCTH-
KH — TIO3MIHs, poTalus U MacTad. Bee 3TH XapakTEpUCTHKH ONMpenessioTcs
xomnoHeHToM Transform. CoOTBETCTBEHHO, €ClTH BaM HY)KHO NepeMellaTh,
BpallaTh WIH U3MEHATHh MaciiTab oObeKTa B UTpe, BaM HY)KHO H3y4YHUTh 3TOT
kiacc. CM. https://docs.unity3d.com/ru/current/ScriptReference/Transform.
html

¢ Rigidbody — 11 GonpmMHCTBA 3MEMEHTOB HrPOBOTO Npouecca GpU3nyecKHi
JBIXOK NMPEIOCTABIAET CaMblif MpocTOH HAOOpP MHCTPYMEHTOB U1 TEepeMe-
1eHHusi 0ObeKTOB, OOHAPYXKEHHs TPUITEPOB U CTOJIKHOBEHMH. JlaHHBIN Ki1acce
NpenoCTaBiIseT BCe CBOMCTBA M GYHKUMH, HEOOXoAUMBIE 11 paboTh! ¢ GH-
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3ukoit B Unity. OnucaHne TaHHOTO Kjlacca JOCTYIHO Mo anpecy https://docs.
unity3d.com/ru/current/ScriptReference/Rigidbody. html

7.9. O0padoTKa MCKJIIOYEeHH

O06paboTKa HCKIIOYEHHH — CTaHIApTHAas NMPAKTHKA NPH NPOrpaMMHPOBaHHH Ha
C# W ecnu Bbl 3HaeTe 3TOT A3bIK NPOrPAMMHPOBAHHS, BBl JODKHBI 3HaTh, Kak
paborarb ¢ HCKIOYeHUsIMH. B koHTekcTe Unity BaM Hy)XHO oOpabarbiBaTh HC-
kntoyeHue NullReferenceExpection, koTopoe NpOMCXOOMT, KOrja Bbl BITaETECh
NOJYYHUTh JOCTYIN K CCbUIOYHOH NEpEMEHHOH, KOTOpas He CChbUIaeTCs HH Ha
oauH 00bekT. Ecnu cchUlouHas mepeMeHHas He CChLIAaeTCsl Ha 00BbekT, oHa Oy-
net paccmarpuBarbes kak null. Cpena BbIMOJHEHUS COOOLUMT BaM, YTO BbI Mbl-
TaeTeCh MOJYYHUTh JOCTYI K HECYIIECTBYIOIEMY OOBEKTY HMEHHO C MOMOLLBIO
NullReferenceException.

PaccMoTpuM crenyrowmuil npuMep Koaa:

// Vcnojp3yiTe IS MHMUMAaIM3aLuu
void Start () {
GameObject go = GameObject.Find ("player"):;
Debug.Log (go.name) ;

Ho uTo nenaTe, eciM y Hac HeT 06beKkTa ¢ UMeHEM player? Bbl moayuute
HCKJIIOYEHHE, U UIpa MPEKPATUT CBOKO paboTy ¢ ownbkoil. Cnenyromuii ko 6o-
Jiee MpaBUJIbHBIM:

GameObject go = GameObject.Find("player ");
if (go) {

Debug.Log (go.name) ;
} else {

Debug.Log ("Her ofwvexTa C mMeHeM player");

CaMmpblii mpaBUJIbHBIA BapHAHT — HCIOJIb30BaTh 6JIOKH try catch:

void Start () {
try {
GameObject go = GameObject.Find("player "):;
Debug.Log (go.name) ;
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catch (NullReferenceException ex)
Debug.Log ("HeT obvekTra C mMeHeM player ");

7.10. CoxpaHeHue 1 3arpy3Ka UrpoBOro npoiecca

Bo MHoOrux urpax Bbl HaBepHsKa BUAEIH KHONKH Save u Load, a B cieHre rei-
MEpOB JaXKe €CTh TAKOE BbIpaXk€HHE «3aceHBUThC». COXpaHEHHs MPeACTaBIAIOT
co0oi (ainbl, B KOTOPBIX XPAaHUTCS HHPOPMaALMS O TEKYLLEM COCTOSHHHU UIpo-
BbIX OOBEKTOB!

® MO3ULHH HIPOKA;
® YpOBHE;

e MaHe;

® 3]J0POBbE;

e OIIBITE U TAaK JalJicec.

UtoObl MOXKHO ObLIO BCE 3TO yA0OHO npeoOpa3oBaTh B (a1, HCIOAb3YETCs ce-
pHanu3auus — creudanbHbld HHCTPYMEHT, MO3BOJIIOLUUIA COXpaHUTh OOBEKT B
¢dopmare JSON unu XML. Jlyuuie coxpaHsth Bce B Buae OMHapHBIX ¢aiiios, no-
TOMY YTO TaK MTPOKH HE CMOT'YT U3MEHHUTh XapaKTEPUCTHKH CBOETO MEPCOHaXa B
00bIYHOM TEKCTOBOM PENAKTOpE.

UToObI COXpaHUTh JaHHBIE (KOOPAUHATHI, HATUYHE TPEIMETOB B HHBEHTApE, 3/10-
poBbe), coznaercs kiace SaveData (yiuct. 7.2).

INuctuur 7.2. Knacc SaveData

//06sa3aTeyIbHO HYXHO yKaz3aTb, YTO KJIACC HOOJIXEeH CepMajiM30BaTLCSH
[System.Serializable]
public class SaveData
{
// Toja C napamMeTpamu MI'POKa
public float currHP;
public float HP;

public float currMP;
public float MP;

public float currXP;
public float XP;
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public int level;

//B Unity nosmuuus mI'pokKa 3almcaHa C [OMOlb0 kjiacca Vector3, HO
ero //Hemnb3s cepuanmM30BaThb. UYTOOH OBCOMTU 3Ty NpoBJjeMy, OaHHEE
o nozuumu //BynyT nomemeHsl B MaccuB Tuna float.

public float[] position;

public SaveData (Character character) //KoHCTpykTop kjnacca
{

//Tlony4yeHre OaHHBIX, KOTOPHEIE HYXHO COXPAHUTH

HP = character.HP;

currHP = character.currHP;

level = character.level;

position = new float[3] //lomnydeHue Mno3ULUMN
{
character.transform.position.x,
character.transform.position.y,
character.transform.position.z

}i

Teneps HanuieM oTaeNbHBIN Kiacc SaveLoad, koTopelit OyneT coxpaHsTh Xapak-
TEPUCTHUKU UTpoka (MeTon Save ()) u BocctaHaBnuBaTh ux (Meton Load()).

JlucTunr 7.3. Knacc SavelLoad

using UnityEngine;

//Bubnuoreka nmns paboTe C daiyamu

using System.IO;

//Bubnuoreka nisi paboTe OMHAPHONM cepuanm3almnent

using System.Runtime.Serialization.Formatters.Binary;

// Co3pmaHue CTAaTUYHOI'O KJjlacCa IMO3BOJIMT MCIOJIL30BATH
// MeTronu Ge3 OBBSBJIEHUS €r'0 3K3EeMILJISPOB
public static class SaveLoad ({

// TlyTb K COXpaHeHMo. BEl MOXeTe MCIOJb30BaTh JIHOOOE paclMpeHue
private static string path = Application.persistentDataPath

+ "/r.dat";

//Co3maHue cepuanm3aTopa
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private static BinaryFormatter formatter = new
BinaryFormatter () ;

// MeTon coxpaHeHUsd
public static void Save (Character character)

{

// Co3maHue $anioBOro noToka

FileStream fs = new FileStream (path, FileMode.Create);
// TlonmyuyeHre OaHHBIX

SaveData data = new SaveData (character);
// Cepuanusaumsa OaHHBIX

formatter.Serialize(fs, data):

fs.Close(); //3akpeTue norToka

//MeTon 3arpy3ku
public static SaveData Load ()
{
// TlpoBepka CymecTBOBaHusA ¢anina CoxpaHeHUsd
if (File.Exists (path)) {
// OrkpeiTue GamiIoBOTO MOTOKA
FileStream fs = new FileStream(path, FileMode.Open) ;
// TonydyeHue OaHHBIX
SaveData data = formatter.Deserialize (fs) as SaveData;

fs.Close(); //3akphTue MnOTOKa
return data; //Bo3BpaueHyre HaHHBIX
else
{
//Ecnn damnn He cymecTByer, ©OyIneT BoO3BpameHo null
return null;

Ocranock TONBKO B INIaBHOM MEHIO co3nath kHonku Load u Save u B 06paboTuu-
KaX HaXkaTUsl KHOMOK BbI3bIBaTh COOTBETCTBYIOIIHE METObI, HAITPUMED:

// 0OBpaborumk Load
// UYuraem naHHEIe M3 dania
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SaveData data = Saveload.Load();
if ('data.Equals(null)) //Ecnm InaHHHE €eCTb

{
HP = data.HP;
currHP = data.currHP;

level = data.level;

transform.position = new Vector3(data.position[0], data.
position[1l], data.position[2]):
}
// ObpaboTumk Save:
Saveload.Save() ;

Ha atom Bce. [lanee Mbl noroBopum o pabore co 38ykoM B Unity.



naBsa 8.

3BYyK B Unity
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Urpa Obi1a 661 HenonHo# 6e3 kakoro-nmubo 3ByKa, Oyap TO GOHOBasT My3bIKa HIIH
3BykoBble 3QdexTrl. Aynnocucrema Unity siBisercs ruOkod M MomHoi. Unity
HOIeP>KUBaeT OOJBLIMHCTBO CTaHAAPTHBIX (opMaroB aynuodaiaoB ¥ HMeeT
CIIOKHBIE (PYHKLMH 1J11 BOCIIPOM3BEICHHUS 3BYKOB B TPEXMEPHOM IIPOCTPAHCTBE,
npy HeOOXOAMMOCTH C TakUMH dddekTaMu, kak 3xo U ¢unprpauus. Unity Tak-
e MOXKET 3alHUChIBATh 3BYK C J1000ro JOCTYNHOrO MHKpodOHa Ha KOMIBIOTEpE
T0JIB30BATENA 1)1 MCIIONIb30BaHHs BO BpeMs. B 3To# rnase BblI y3Haere, kak pabo-
TaTh co 3BykoM B Unity.

8.1. UTto HykHO 3HaTh 0 3BYKe B Unity

B peanbHO# *H3HHM 3ByKH MCIYCKAalOTCS MCTOYHHMKAMH 3ByKa M CIbIILATCS CIy-
watensiMu. Crnoco6 BocnpuATHs 3ByKa 3aBUCHT OT psza ¢axropos. Ciyluarenb
MOXET CKa3aTh, B KAKOM HalpaBJ€HHUH HIET 3BYK, U TAKKE MOXET CYAUThb O €T0
OTAAJIEHHOCTH — 10 TPOMKOCTH U Ka4yecTBY. BBICTPO ABMKYILHIACA UCTOYHHK 3BY-
Ka (Hanpumep, nazgarouias 6om6a UK Npoekarolias nonyLeickas MairHa) Oy-
JET MEHATh BBICOTY 3ByKa IIPH JBHXEHHH B pedyabrare 3¢ dekra Jonnepa. Kpo-
M€ TOro, OKpy>keHHe OyIeT BIUATh Ha crioco® OoTpaxKeHHs 3ByKa, I03TOMY IoJiocC
BHYTpH Ieuiepbl OyJeT UMETh 3X0, a TOT XK€ I'0JI0C Ha OTKPBITOM BO3IyX€ — HET.

Jns umutauus addexra nonoxenus, Unity Tpebyer, 4yToObl 3BYKH HCXOXMIIH
U3 ayIMOMCTOYHMKOB, NMPHUKPENIEHHbIX K oObekTaM. M3natomuecs 3BykH 3aTeM
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YJIaBIMBAKOTCS ayAHOCIyIIATeIeM, MOAKIIOYEHHbIM K OpyroMy OOBEKTy, darie
BCEro K OCHOBHOI kamepe. 3ateM Unity Mo>xeT cuMyHpoBaTh 3¢ HeKThI paccTo-
SIHHS U TIOJIOXKEHHS UCTOYHHKA OT 0OBEKTa CIyLlaTelNs H COOTBETCTBYIOIHM 00-
Pa3oM BOCMIPOU3BECTH HX AJIs MOJIb30BaTeNsi. OTHOCHTENIbHA CKOPOCTh 0ObEKTOB
HCTOYHHKA U CIIyLIATEJIs TAKKe MOXKET HCIIONIB30BaThCs A1l UMUTAUHMH 3 dexTa
Hormuiepa anst NONOJHUTENBHON pEATUCTHYHOCTH.

Onnako Unity He MOXET pacCUUThIBATh 3XO-CUTHANIbl HCKITIOUUTEIBHO U3 reoMe-
TPHH CLIEHBI, HO Bbl MOXKETE UIMUTHPOBATh HUX, 100aBisAs ayquoUIbTPhI K 00b-
extam. Hanpumep, Bbl Moxkete nmpuMeHuTs ¢GunsTp Echo k 3ByKY, KOTOpBI 1071-
EH UCXOOHTh U3 mellepsl. B cuTyauusx, korna 00beKTbl MOTYT IEpEMELIAThC
U UMETh OoJiee CUIIBHOE 3X0, Bbl MOXKETE 100aBUThH 30HY peBepOepaluu K CUEHE.
TunuuHel npuMep — BKJIIOYaTh aBTOMOOHWIIH, MPOEIKAIOLINE UYepe3 TYHHEIb.
Ecnu BBl pasmectuTte 30Hy peBepOepaluy BHYTPH TYHHEJs, TO 3BYKH JBUratess
MalIHHbI OyAyT CIBILIHBL, KOITIa OHH BXOIAT, U 3X0 OyIeT 3aTyxaTh [0 MEpE BbI-
X07la MallluH U3 TyHHEJ.

Audio Mixer no3BosisieT CMEUINBATh pa3IHYHbIE ayJHOUCTOUHHKH, IPUMEHSTH K
HUM 3 eKTh U BBINTOIHATH MacTepuHr. KpoMme aylHOHMCTOYHHKOB €CTh €ule H
CIIylIaTeNH, KOTOpbIE BBIMOIHAKOT posib MUKpOGOHOB. FIX MOXXHO HCIOIb30BaTh
JUTS 3aMTHCH 3BYKa C MUKpOGdOHa 1S MOCIIeayOIEro BOCIPOU3BEIEHHUS.

8.2. llonepxknBaemMble 3ByKOBbIE (hai bl

Unity MoxeT uMnopTupoBaTh aynuodainsl B popmarax AIFF, WAV, MP3 u Ogg
TaK ke, KaKk U Jpyrie pecypchl — MPOCTO MepeTalinTe 3ByKOoBOi (aiin B 061acTh
obo3peBarens npoekra. [Ipu umMnopre ayauodaiina co3maercs ayAMOKIHUI, KOTO-
PpBIit 3aTEM MOXXKHO MepeTalluTh Ha HCTOYHHK 3BYyKa HIIM HCIOJb30BaTh U3 CLEHA-
pust. Tabnuua 8.1 cOmEp)KUT CIMHCOK MOAAEPKHBaeMbIX (opMaToB.

Tabnuua 8.1. Iloodepricusaemsie 36yKoesle hopmamsot

dopmar Pacuinpenusn
MPEG layer 3 .mp3

Ogg Vorbis .0gg
Microsoft Wave .wav

Audio Interchange File Format .aiff / .aif
Ultimate Soundtracker module .mod
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Impulse Tracker module it
Scream Tracker module .S$3m
FastTracker 2 module .Xm

8.3. O630p AudioMixer

AudioMixer — 310 koMnoHeHT Unity, Ha KOTOpBIH MOTYT CCBUIAThCS HCTOYHUKH
3Byka (AudioSources), 4ToObl 00eceYuTh 00JIEE CIOXKHYIO MapLIPYyTH3ALHIO H
MHKLIMPOBaHHE ayIMOCHTHaNa, reHepupyeMoro u3 AudioSources.

IMocpenctBom AudioMixer cMeIMBaTh pa3IHYHble HCTOYHUKH 3BYKA, IPUMEHATD
K HUM 3¢ deKTsl, Korna 3Byk Hanpasinsiercs: u3 AudioSource B AudioListener.

Jns orobpaxenus okHa Audio Mixer BoIOepHTE COOTBETCTBYIOLIYIO KOMaHIy M3
meHo Window. B okHe Audio Mixer (cM. puc. 8.1) oTroOpakaloTcsi MUKILEPBI,
rpynnsl ¥ cHamotsl. ['pynna Audio Mixer, Mo cyTH, SIBISIE€TCS CMECBHIO ayaHO-
curHanoB. C NmoMoLLbI0 MHKIIEpa BB MOXETE PEryJIMPOBAaTh IPOMKOCTH KaXa0-
0 THMa ayAHO-CHI'HAJla, HAIPUMEpP, MOXHO CIesaTh THILE (GOHOBYIO MY3BIKY, HO
rpomue ayano-3¢dexrst (nau Haobopot). Tarke MOXKHO MPUMEHHTH ONpeeeH-
HbI€ 3BYKOBbIE 3(eKThl K KaXKJOH COCTaBISAIOLIEH TPy
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Bb1 MOXeTe cO34aTh OMH HITH HECKOJIBKO ayIHO-MHKILEPOB U UMETh OoJiee OIHO-
FO aKTHBHOT'O OJJHOBPEMEHHO. AyIHO-MHKILIED BCErJa COAEPKHUT MacTep-rpyInmy
(Master). 3aTeM MOXHO 1006aBUTh JIpYTHe TPYIIIbI, YTOOBI ONPENETHTh CTPYKTY-
Py MHKIIEpa.

CHanwortsl (Snapshots) Mo3BosistOT 3aXBaTUTh HACTPOHKH BCEX IapaMeTpoB B
rpynrne Kak CHUMOK. EciM BBI cO31a€Te CIHCOK CHUMKOB, BBl MOJKETE NIEPEXOAUTH
MEXKIYy HHMH B UTPOBOM IIpoLECCE, YTOOBI CO3[aBaTh PA3IMYHBIE HACTPOEHHS
WIJIH TEMBI.

Tarke BBl MOJKETE HACTPOMTH pasnuuHble npeacrtaBneHus (Views). Bel moxe-
T€ OTKIIOYUTH BUAMMOCTD ONpPEAENEHHbIX IPyNN B MHKLIEPE U YCTAHOBUTH 3TO
Kak NpeAcTaBlIeHHE. 3aTeM Bbl MOKETE EPEXOAUTH MEKAY MPEACTABIEHHIMH 110
Mepe HEOOXOIHMOCTH.

8.4. CpoiicTBa AudioClip

[ToroBopuM 00 HIMIOPTE 3BYKOBBIX aCCETOB — BE/lb MEpe/l TeEM, Kak 3BYKOBOH (ain
BOCIIPOM3BECTH, €T0 HY)KHO HMIIOPTHPOBATh B npoekT Unity.

Unity nognepkMBaeT WIMPOKUH crieKTp GopMaToB UCXOOHBIX (aitnoB. Kaxablit
pas, xoraa ¢ain UMIOPTHPYETCs, OH MepeKoaupyeTcs B ¢opMar, MOIXOAIIHNA
IUTs e COOpPKH M THIA 3Byka. JTO MOXHO BhIOpaTh C MOMOLIBIO MapaMeTpa

Compression Format B uucnekrope (puc. 8.2).
[ e i T ]

i Guind_wpate_smibency_ 001 443806 = @
- —
Opan

R X2 Puc 8.2. Ceoucmea ayouo-xauna
Nobrahze
Losdin Background
Amblsonic
Defatilt [ =)
Sowd Tyge: Decompegss Of'toad %
Pretoad AVAG Dew
Compression Farmat Vordis -
Quaiity AR 100
Sample Rete Setting Presorve Sample Rate =
e : UroObl 3ByK ObLT ONIM)KE K OpPUTHHAINY, Ipe.-
e B

NOYTHTENbHO HcHoab30BaTh ¢opmarer PCM/
_ Vorbis/MP3. PCM ouensb o6seryaer TpeboBanus
oeogadOuied K MPOLIECCOPY, MTOCKOIBbKY 3BYK HECHKATBIA U MO-
| E outer_space.ambiance.001.44330 @ ©

KeT OBbITh MPOCTO cYUTaH U3 NaMsATH. DopMarsl
Vorbis/MP3 anantuBHO oOTOpachIBalOT MeHee
CIIBIIIUMYI0 HH)OPMaLHIO C MOMOLIbIO MOJI3YH-
ka kagectBa (Quality).

e ADply
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ADPCM — 3T0 KOMIIPOMHCC MEXAY HCIONb30BaHHEM MaMATH U Mpoleccopa B
TOM CMBICJIE, YTO OH HCIMONB3YET JHUIIL HEMHOTO O0JbliIe NPOLECCOPHOTO BpeMe-
HH, 4eM Hecxarslidi PCM, HO naet nocTosHHBINA k03dduuueHT cxarus 3.5, 4yTo B
LIEJIOM IPUMEPHO B 3 pa3a XyXe, YeM CxKaThe, KOTOPOEe MOXKET ObITh JOCTUTHYTO
¢ nomouibto ¢popmaroB Vorbis uiau MP3. Kpome toro, ADPCM no3BoisieT aBTo-
MAaTHYECKH ONITUMH3UPOBATh UM BPYUHYIO YCTaHABIMBAaTh YaCTOThI IUCKPETH3a-
LIMH, KOTOpBIE — B 3aBUCUMOCTH OT YACTOTHOTO COAEP KaHHs 3ByKa U IPHEMIIEMOH
NOTEpPH Ka4yeCTBa — MOTYT JONOJIHUTEIbHO YMEHBIINTD pa3Mep 3BYKOBbIX (aitoB.

Kak mpaBuio, cxxaroe ayano Jgydlle BCEro HCMoab30BaTh Ui IIHHHBIX (aiios,
Hanpumep, Ui GOHOBOH My3bIKH WM IHanora, B TO BpeMs kak Native gopmar
Jy4Lle MOAXOIMT Ul KOPOTKHX 3BYKOBBIX 3¢ ¢dekToB Bpone BbicTpena. Crexyer
noaGupath cTeneHb CkaTHs ¢ NoMoLbHo cnaiaepa Quality. Haunure ¢ Bbicokoro
Ka4yecTBa U MIOCTENEHHO YMEHBILIANTE €ro 10 YpOBHs, KOT/Ia IOTEps KauecTBa yxKe
3ameTHa. [locie 3TOro HayHWUTE MOHEMHOTY YBEIHYHBaTh OOPAaTHO KayecTBO MO
TEX MOp, NI0KA 3aMETHAs Ha CJIyX MOTeps Ka4yeCcTBa HE MPOnajeT.

OctanbHble cBOMCTBa 3ByK0BOro (aitna npuBeneHsl B Tabu. 8.1. Utobb! yBUOETH
3TH CBOMCTBA, POCTO LUEIKHUTE Ha 3ByKOBOM (aiine B obnactu Project.

Tabnuua 8.1. Ceolicmea 38yxo6020 (aiina

CBoiicTBO Onucanue

Merton 3arpy3kH ayaHo acceToB BO BpeMs paboThl

Load e = .
Typ NPUIIOKEHHUS, Hcnonb3yeMbld Unity

PacnakoBeiBate aynuo ¢aiiiel cpasy ke rnocie 3a-
rpy3ku. Vicnonb3yite 3Ty ONLHMIO U1 MalT€HbKHX
CKaTbIX 3BYKOB, YTOOBI H30€XaTb Ype3MEpHOro
noTpebaeHUs PecypcoB H3-3a paclakoBKH "Ha
Decompress On Load | nety". Yurure, uto pacnakoBka ¢aisoB nociue 3a-
IPY3KH 3aHUMAET MPUMEPHO B A€CATh pa3 OonbLie
NaMsTH [0 CPAaBHEHHIO C UX pa3MEPOM B CXKAaTOM
BHJE, MO3TOMY HE HCHOJB3YHTE 3Ty OMLHIO VIS
Oonpuux Qannos
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Compressed In Memory

CoxpaHsTh 3ByKH B MMAMATH B CXKaTOM BHIE U pac-
MaKOBBIBaTh MPH MPOUIPLIBAHHH. JTa OMIHUA HE
CHJIBHO CKa3bIBaeTCsd Ha MPOHU3BOAMTEIBHOCTH
(ocobenHo ans cxatbix ¢aiinos Ogg/Vorbis), mo-
3TOMY MCMOJb3YHTE €€ TONbKO Uit Oonbnx dai-
JIOB, Ha KOTOPBIX paclakoBKa MpH 3arpyske IMo-
Tpebuisna Obl CIIMIIKOM MHOTO aMATH. 3aMeThTE,
YTO M3-3a TEXHHUYECKUX OTpaHUYEHHH, 3Ta OMIUs
aBTOMaTHYECKH Nepertoyaercs Ha Stream From
Disc (cm. onucanune Huxe) nisa Ogg Vorbis acce-
TOB Ha ru1atgopMax, KoTopsle uenonb3yror FMOD
ayiuo

Streaming

JlexonupoBaTh 3BYKM Ha JIeTy. JTOT METON HC-
NOJIb3yeT MUHHMAJIbHBIA 00beM mamsatH ais Oy-
(epH3alUK CKAThIX JAaHHBIX, KOTOpBIE MOCTENEH-
HO CYMTBHIBAIOTCA C AWCKAa U JEKOAMUPYIOTCS Ha
nety. OOparute BHHMaHHE, YTO IEKOMIIPECCHUS
TIPOMCXOMHUT B OTAENBHOM MMOTOKOBOM MOTOKE

Compression Format

dopmar 3Byka, KOTOpBIH OyIeT HCIIOJNIb30BaH MPH
NPOUTPLIBAHHUH BO BpeMsi pabOThI PHIIOKEHHUS

PCM

O10 HatuBHBIA ¢dopmar. OH aBnserca Hauboiee
KaueCTBEHHBIM, HO U MPOU3BOIMT (aitibl Oomblue-
ro pa3Mepa, I03TOMy JIyullle BCET0 UCIOIb30BaTh
€ro 11 O4eHb KOPOTKHX ayauo 3¢ dexroB

ADPCM

3rot GopmMat mosie3eH I 3ByKOB, KOTOpBIE CO-
JeprkaT MHOTO IIyMa ¥ JI0J’KHBI BOCIIPOH3BOIMTh-
csi B OONbIIMX KOJMMYECTBAaX, TaKMX Kak LIary,
ynapsl, opyxue. Koadpduuunent cxarus B 3.5 paza
MeHblue, yeM y PCM, Ho 3arpy3ka npoueccopa
HaMHOTo HK1Xe, 4yeM y popmaroB MP3/Vorbis, uto
Je1aeT ero NpeanoYTHTEIbHBIM BEIOOPOM /1715 BbI-
LIEYTOMSIHYTHIX KaTeropuii 38yKoB
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310 cxkarelii popmar. CrxkaTue NPUBOOUT K MEHb-
uieMy pasmepy ¢aiioB, HO ¢ HEKOTOPBIMH TMOTe-
PSIMH B KaueCTBE 3ByKa MO CPaBHEHHWIO C HaTHUB-
HeIM ¢opmarom. laHHBIH (opmar syuylie Bcero
MCIMOJIb30BaTh Ul 3BYKOB CpPeIHEH IJIMHBI U U1
MY3bIKH

Vorbis/MP3

310 ponHoi dopmart, ucnosblyeMsli Ha PS Vita.
HEVAG Cneundukauuy 3TOro O4YeHb MOXOXKH Ha crHel-
udukaunmn popmara ADPCM

®opmarel cxatus PCM u ADPCM no3BoJsitoT
Sample Rate Setting aBTOMAaTH4ECKH ONTHUMM3UPOBATh MM BPYYHYIO
CHWXaTh YacTOTY NUCKPETH3aLUH

CoxpaHsieT 4acToTy AMCKpeTH3aLHHu 0e3 u3MeHe-

Preserve Sample Rate 5
HUH (10 YMOIYaHHIO)

ABTOMaTHYECKH ONTUMHU3UPYET YACTOTY AUCKpe-
Optimize Sample Rate | TM3auMM B COOTBETCTBUHM C aHAJM3UPYEMBIM Ca-
MBIM BBICOKHM 4aCTOTHBIM COAECPXKaHUEM

[To3BonsieT Bpy4YHYIO W3MEHSTH YacTOTY OHCKpe-
TH3alMH, NMO3TOMY 3GGEKTUBHO €ro MOXHO HC-
MOJIb30BaTh Ul OTOpachiBaHUS YaCTOTHOTO CO-
JEep>KUMOTO

Override Sample Rate

Ecnu 3T0T napameTp BKJIIOYEH, ayIHOKIUN OyneT
CBElIEH K OIHOKaHaJbHOMY 3BYKy. Ilocse noHu-
KAIOLIEr0 MUKILIWPOBAHMS CUTHAJl HOPMAJIU3yeT-
CSl MO MHKY, MOCKOJBbKY MPOLECC MOHWKAILETO
MUKIIHPOBAHUS OOBIYHO MPUBOOUT K CUTHAJaM,
KOTOpbIE SIBISIFOTCS OoJiee TMXMMH, YEM HCXOA-
HblE, CJIeOBaTeIbHO, CUTHAJI C HOpMasM3aluei
Nno nuky naetr OONbIIMH 3amac 1Jis MOCHeayro-
IIMX PEryJHpPOBOK 4Yepe3 CBOHCTBO I'POMKOCTH
AudioSource

Force To Mono
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Ecnu 3TOT mapaMerp BKIIOYEH, ayIHoKium Oy-
JIET 3arpykatbCsi B (JOHOBOM PEXHMME, HE BbI3bI-
Bas OCTAHOBOK OCHOBHOrO INoToka. OTkIroueH
110 YMOJIYaHHUIO, YTOOBI 00€CneYUTh CTaHAApTHOE
nosenenue Unity, Korna Bce ayIHOKIUIbBI 3aKaH-
YHMBAIOT 3arpy»KaThCs, KOrna HaYMHAEeTCs BOCIPO-
u3BeneHue cueHbl. OOparuTe BHUMaHHE, YTO 3a-
NpOChl BOCIIPOU3BECHHUS ayNHOKIHIIOB, KOTOPbIE
BCE €llle 3arpyaroTcsi B GOHOBOM pexume, OynyT
OTJIOXKEHBI JI0 3aBeplueHus 3arpy3ku kiaumna. Co-
CTOSIHUE 3arpy3KH MOXET OBbITh 3aIPOLIEHO Yepe3
cBoiictBo AudioClip.loadState

Load In Background

Ecnu 3TOT nmapamerp BKJIIOYEH, ayJHOKIHI OymeT
NpeaBapUTENBbHO 3arpy)XeH MpHU 3arpy3Ke CLEHBL
Ecnu 3TOT ¢nar He ycTaHOBIEH, ayAHO-TaHHBIE
OymyT 3arpyxeHbl wid B mnepBblii AudioSource.
Play()/AudioSource.PlayOneShot() wunu 3arpy-
weHpl  4yepe3  AudioSource.LoadAudioData()
U CcHOBa BBIrpyxeHsl uepe3 AudioSource.
UnloadAudioData()

Preload Audio Data

VYpoBeHb CxaTHs, IPUMEHSIEMBIH K CKAaTOMY KIIH-
ny. PacuetHslii pa3mep daiina MOXXHO TOCMOTPETh
nox ciangepoM. Jlydiie Bcero HacTpOMTh 3TO
Quality 3HayeHHe (C MOMOLIBIO MOJI3yHKa ciainepa) Tak,
4YTOOBI KaU€CTBO 3BY4aHHUs OCTABAJIOCh HA MTPUEM-
JIEMOM YpOBHeE, HO pa3Mep ¢aiiia npu 3TOM CoO0T-
BETCTBOBAJI BalLIUM TpeOOBaHUIM

8.5. UcTounnku 3ByKa

Korzga Bbl MMIOPTHPOBANIM KJIMIBI B IPOEKT, HY>KHO M03a00TUTECS 00 00bekTax
Audio Source — oHu OyayT ynpaBisTh BOCNPOU3BENEHHEM 3BYKOBBIX (haijioB
(AudioClip).
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e Bl

Ecan AudioClip sBasercs 3D kaunom, uctod-

< Mudin Soorce amhic =
T g g HHUK MPOUTPbIBAETCS B 3aJlaHHOM IOJIOKEHHH B
s "-""t Lo : 'r NpPOCTPaHCTBE U OyIeT MPUIIYLIAThCS B 3aBUCH-
g Kic o ®o MOCTH OT PaccTOsiHUS. AyIHO MOXET ObIThb pac-
u ¥ ' Al
o i g rp NpefesieHo MO KOJIOHKaM (HanpuMmep, U3 CTepeo
n:"" vt Ly edin! B 7.1) c moMompblo cBoiicTBa Spread u TpaHc-
Mavier (GameSetbngs]
B ¢dopmupoBarbess Mexxay 3D u 2D ¢ momouibto
R ek e cBoiictBa PanLevel. MOXHO KOHTPOJHpPOBATH
EIER et 3aBHCHUMOCTh 3THX 3()(EKTOB OT PacCCTOSHHS C
brasiy RS S S MOMOIIBIO KPUBBIX 3aTyxaHHs. Takxke eciu ciy-
- AT 111aTeNb HaXOAUTCS B ONHOM UM HECKOJIBKHUX 30-
s e |
ity Wi S T Hax peBepOepaLyy, TO K HCTOYHHUKY TPUMEHSIOT-
S T cs1 peBepbepauuu (toabko st Unity Pro). Ins
Ravery Jons bl o e
S Sl aiaksa oboraieHus ayauo-psifa, K UCTOYHHKY MOXKHO
prprea— ' HNPUMEHSTH OTAENbHBIE ayTHO QUIBTPBI.
Puc. 8.3. Ceoiicmea oovexma "AudioSource"
CBojicTBO Onncanue
: . Cchlika Ha ayJMO KJIMI 1J1s IPOUTPbIBAHHUS 3TUM HC-
Audio Clip i AT TIPOHTP
TOYHHKOM
3ByK MOXET BBIBOOMTHCS Yepe3 ayaHOCTyllaTenb
Output " B st
(AudioListener) nnu mukiep (AudioMixer)
Mute Ecnu BkitoyeHo, 3ByK Bce elie OyJeT IpoUrphIBaThCs,
HO He OyIeT CIbIlIeH
Hcnonb3yercs 1is OBICTPOTo Mpomycka Beex I dex-
Bypass Effects TOB, NPUMEHEHHBIX K HMCTOYHHUKY 3ByKa. [IpocToit

NyThb BKJIIOYEHHsI/OTKITIIOUEH s BeeX 3 dexTo

Bypass Listener
Effects

Hcnonp3yercst At ObICTpOro BKIIOYEHHS/OTKIIOYE-
HUA BceX 3P (eKToB, NPHMEHEHHBIX K CIyLIATEN0

Bypass Reverb CayxuT ass ObICTPOro BKIFOYEHHS/OTKIOUEHHUS BCEX
Zones 30H peBepOepaluu
Ecau BkIIOYEHO, 3BYK HAYHET BOCIPOHU3BOIUTHCS
Cpa3y MnocCJi€ 3arpy3KH CLCHEI. Ecnu oTkioueHo, BaM
Play On Awake pasy py ¢

noTpebyeTcst 3almyCTUTh 3BYK MPOTrPaMMHO, C IIOMO-
wbto Merona Play()
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Bxirounte s 6€CKOHEYHOro IOBTOpa 3BYKOBOIr'o
KIIHhna

Priority

OnpenenseT NPHOPUTET NAHHOTO HCTOYHHKA 3BY-
Ka Cpelu BCEX OCTaJbHBIX UCTOYHHKOB B cLeHe (0 =
HauOoee BaXKHBIH, 256 = HaUMeHee BaXKHBIH, 128 1o
ymonuanuio). Mcnonb3yire 0 11 My3bIkd, 4TOOBI U3-
OexxaTh ee Cly4aitHOro nepeKiroueHus

Volume

Hackonbko rpoMok 3ByK Ha pacCTOSTHHH OJJHOH MHUPO-
BOH €IUHULBI U3MEpPEHHUS (OIHOTrO METpa) OT CJIyia-
tens (AudioListener)

Pitch

CreneHb H3MEHEHHS BBICOTBI TOHA NPH 3aMeIJIeHUH/
YCKOpPEHHUH ayaHo-Kiuna. BennunHa 1 o3Hauaer HoOp-
MalbHYI0 CKOPOCTh BOCITPOU3BEAEHHS

Stereo Pan

VYcraHaBnMBaeT NO3ULHMIO B cTepe-none 2D-3Byka

Spatial Blend

YcraHaBiIMBaeT cTeneHsb BIMAHUS 3D nBHXKKa Ha Uc-
TOYHHK 3ByKa

Reverb Zone Mix

VYcTaHaBNIMBAaE€T KOJIMYECTBO BBIXOJHOTO CHUIHANA,
KOTOpBIH HampasisieTcsi B 30HBI peBepbepauunu. Be-
JIMYHMHA SBISeTCd JUHEeHHOH B auama3one (0 - 1), HO
nonyckaeT ycunenue B 10 nb B nuanaszone (1 - 1,1),
KOTOPOE MOXET OBbITH MOJIE3HBIM JJ1s1 TOCTHXXEHHS 3¢-
¢exra 61MXKHEr0 U OTHANEHHOTO 3BYKa

3D Sound Settings

HacTpoiiky, KOTOpble NpPHUMEHSIOTCS MPOMOPLHO-
HanbHO mapametpy Spatial Blend

Doppler Level

Onpenensier konuyecTBo 3ddekra gomiepa, npume-
HSIEMOT'0 K JAHHOMY MCTOUHHKY (mpH 3HaueHHH 0 3¢-
ekt npuMeHAThCS He OynerT)

Spread

VYcraHaBnuBaer yroa pacnpoCTpaHECHUA I
3D-0Tepeo WJIH MYJIBbTHKAHAJIBHOTO 3BYyKa B IIpPO-
CTpaHCTBE NHHAMHUKOB
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I'poMKOCTh 3Byka OyneT MaKkCHMAanbHOH, HACKOJBKO
3TO BO3MOXHO, Ha npoTrsbkeHHH MinDistance. Bue
MinDistance oHa OyaeT MNOCTENEHHO CHHXAThCA.
VYBennubTe MinDistance 3Byka, 4TOOBI cHelaTh €ro
«rpoMue» B TPEXMEPHOM MHpE; CHU3bTE, YTOOBI Clie-
JIaTh 3BYK «THILIE» B TPEXMEPHOM MHpE

Min Distance

PaccrosiHHe, Ha KOTOpPOM 3BYK IepecTaér 3aTyXaTb.
3a npenenamu 3TOH TOYKH €ro rpOMKOCTb OCTAHETCS
Max Distance Ha YpOBHE, Ha KOTOPOM OHa Obliia Obl Ha PacCTOSHUH
MaxDistance equHHII OT cityliaTess ¥ OoJiblie He Oy-
JET 3aTyXaTb

Kak 6bIcTpo 3ByK yracaer. Uem Bblllle 3Ha4EHHE, TaM
Omrke 1Oo/DKEH OBbITh CIylIaTeNb K 3BYKY [IPEXIE, 4EM
€ro MoXHoO OyzeT ycnbluarh (onpenensercs no rpa-
buxy)

I'poMKOCTh 3ByKa BBICOKA, KOTza Bbl OJM3KO K HCTOY-
Logarithmic Rolloff | Huky, Ho npu ynaneHun ot oObekTa OHa JIOBOJIBHO
ObICcTpO MagaeT

Rolloff Mode

Yem Bbl Aanbliie OT UICTOYHHKA 3BYKa, TEM XYXK€ BbI
€ro CJbILNINATE

Linear Rolloff

3ByK MCTOYHHKA ayJHo BeAeT ce0s COOTBETCTBEHHO

Custom Rolloff z
rpaduKy 3aTyxaHu#

B 6onbuHcTBe ciiydaeB paborta ¢ AudioSource ocylecTBiseTcs Tak: yCTaHaB-
JIMBAIOTCSl BCE CBOMCTBA, a 3aTE€M B CLIEHAPWH B HY)KHbIH MOMEHT 3allyCKaeTcs
BOCIpOH3BeeHHE 3ByKa MeToioM Play(). PaccMoTpuM criieHapuii, ynpaBiastomuii
BOcnpou3BeieHHeM 3Byka. ClieHapHii 3almyckaeT BOCIIPOU3BEIEHHE 3ByKa B Me-
tozae Start(), 3aTeM npu HaxxaTHu Ha kHornkH Ul oH nenaer may3y v npoao/pKaeT
BocrpousBeaenre. CaMo ayaMo XpaHUTCS B HCTOYHHKeE 3Byka audioData.

NucTtudr 8.1. YnpasneHue BocnpousseaeHuem
using UnityEngine;

[RequireComponent (typeof (AudioSource)) ]
public class ExampleScript : MonoBehaviour

{

public AudioSource audioData;
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void Start ()

{
audioData = GetComponent<AudioSource> () ;
// 3amyckaeMm BOCHIpOU3BeIeHUue
audioData.Play(0) ;
Debug.Log ("started") ;

void OnGUI ()
{
if (GUI.Button(new Rect (10, 70, 150, 30), "Pause"))
{
// Taysa
audioData.Pause();

Debug.Log ("Pause: " + audioData.time);

if (GUI.Button (new Rect (10, 170, 150, 30),
"Continue"))
{
// TponoikaeM BOCIpOM3BeIeHMUe

audioData.UnPause() ;
|

B cnenyoleli rnaBe Mbl MOKaXEM, KaK MOXKHO PEryiMpoBaTh I'POMKOCTb dyIHoO C
MOMOLLBIO criakinepa. Mbl co31aniM CLieHy YCTAHOBKH MapaMeTpoB MIPHI M HA MpaK-
THYECKOM MPUMEPE MOKaXKEM, KaK YCTaHaBIHBaTh YPOBEHb IPOMKOCTH (pHC. 8.4).

k9 - a0 Miac & Uinan Standwions - Unihy 20003 111 Servcndd <OX11>
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Puc. 8.4. Cnaitoep Volume, komopestit 6yoem pazpaboman Hamu 8 ciredyouyux 21a6ax
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8.6. Ayauo-caymaresnn

Caywatens ayauo (AudioListener) Benet ce6s kak MUkpodoH. OH Mmoay4aeT BXo-
Js1Me AaHHble ¢ M0oro ucTouHuka 3Byka (Audio Source) B CLiEeHE M IPOUTPHI-
BAET 3BYKHU 4epe3 AMHAMUKHU. J[1s1 OONBUIMHCTBA NPUIIOXKEHUH UMEET CMBICI 10-
0aBHTH ClTylLIaTENb K IIaBHOH Kamepe —00bekTy Main Camera. Eciu ciywarens
ayavo HaXoAMTCA B paMKax 30HbI peBepbepauuu (Reverb Zone), To peBepbepauus
NPUMEHSETCS KO BCEM CIBILIMMBIM 3ByKaM B cueHe (Tonbko qis Unity Pro). Bo-
Jiee TOT0, K CIIYLIATEN0 MOXHO 100aBiiATh aynno 3QdeKThl, YTOObI MPUMEHUTH UX
KO BCEM CIIBIILIMMBIM B CLIEHE 3BYKaM.

KommnoneHT AudioListener, HaBepHOe, SABJISETCA CAMBIM MIPOCTHIM KOMITIOHEHTOM.
VY Hero HeT cBo#cTB. Ero mocrarouso npocto n06aBuTh, 4ToObI OH 3apaboran. ITo
YMOJIYaHHI0, OH Beerna aobasneH Ha oovext Main Camera (puc. 8.5).

LT e
' Main Camara Static+ . .
R T : Puc. 8.5. Ceoitcmea Main Camera: do6asnen Kom-
AN R 82 honenm "Audio Listener"
| Poson Ko 1 @0 |
Rotation Mo Mo o Komnonenr Audio Listener paboraer B cBs3ke ¢
e AL "L ®' | ucrouHukamu 3ByKa (komnoHeHT Audio Source),
= B < Camaro LB
R —— o« [03BOIAA BaM CO31aBaTh aKyCTHYECKOE OKpYXe-
T & Hue B urpax. Ecnu Audio Listener no6asneH k
Add Componant |

UrpoBoMy OOBEKTy B CLiEHe, TO JitoOble IocCTa-
| TOYHO OJIM3KHE K CIIYLIATENI0 HCTOYHUKU OymyT
| CHBILIHBI B IMHAMHKaX. B Kax10i cueHe Moxer

ObITh TOJBKO OonMH Audio Listener oys koppekrt-

HOH paboThI CHCTEMBI.

(ks i

Ecau ucrounuku — 3D, Torna cnymarens 6yneT MMUTUPOBATH MOJIOXKEHHUE, CKO-
pPOCTb M OpHEeHTaLHIO 3ByKa B 3D npocTpaHcTBe (04€Hb TOYHO HACTPOMTH NpPH-
rnyweHue 1 noseaeHre B 3D/2D Bbl cMoxere y komnoHeHTa Audio Source). B
2D pexume O6ynet urHopupoBartbes ntobas 3D obpabotka. Hanpumep, ecau Ba
NIEPCOHAX YXOAHMT C YJIHLBI B HOYHOH Ki1yO, My3blka B HOUHOM Ki1yOe BEpOATHO
Jo/kHa ObITh 2D, B TO BpeMs Kak royioca OTAeNIbHBIX IIepCOHaXEeH, HaXOmALMXCS
B Ki1y6e, JOMXKHBI ObITh MOHO, C PEATMCTUYHBIM PAcloI0XXEHHEM B CLIEHE, KOTO-
poe obecneunaer Unity.

Bawm cnenyer no6aBnath koMnoHeHT Audio Listener unu k o6vexry Main Cam-
era WiIM K UTpoBOMY OOBEKTY, MpeacTaBistowero coboit urpoka. [Tonpobyiite
00a BapuaHTa, YTOObI MOHATH, KaKOi U3 HUX OONbIlIE TOAXOIUT AJ1s Balllel UIPhIL.
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8.7. 3anucek 3Byka. Kiiace Microphone

Knacc Microphone HyxeH 1715 3anucH 3ByKa C TaKMX GHU3HUECKUX HOCUTENEH Kak
MHUKpO(OH Balllero KOMIIbIOTEpPA UM J11000ro JOCTYMHOIO0 MOOMUIIBHOIO YCTpPOM-
CTBa.

C nmoMolIbI0 3TOro Ki1acca MOXKHO 3aMyCTHTh U OCTaHOBHUTB 3allUCh C BCTPOEH-
HOro MUKpOQOHa, MOJYYHUTb CIIUCOK JOCTYMHBIX YCTPONUCTB s 3aUCH (MHUKpO-
($OHOB), a TAKXE Y3HATh O UX TEKYLIEM COCTOSIHUH.

IIJ'IH Kj1accCa Microphone HE€ CYWECTBYET CBOCIro KOMIIOHEHTA, HO MOJYYHUTDb
OOCTYII K 3TOMY KJ1aCCyY MO>XXHO H Y€PE3 CKPHUIIT.

CBOIiCTBO devices MO3BOJISET NOTYYUTh CIIUCOK JOCTYMHBIX MUKPO(OHOB:

Nuctunr 8.2. Cnnucok Ao0CTYNHLIX MUKPOOHOB

using UnityEngine;
using System.Collections;

public class ExampleClass : MonoBehaviour {

void Start() {
foreach (string device in Microphone.devices) |
Debug.Log ("Name: " + device);

IIaHHbIFI KO MOoJIy4a€T CIIUCOK MPIKpO(bOHOB M BBIBOJAMT MX HA KOHCOJIb.

OHpeIICJ'lHBU.IPICb C MHKpOCbOHOM, MOXHO HCIOJIb30BaTh CJIEAYHOLIUE METOABI A1
OCYWIECTBJICHHSA 3alTMCH K [JI1 YITIPABJICHUSA HEHO.

e Start — HauMHaeT 3aMKCh

e End - 3akaHuuBaer 3anuch

¢ GetDeviceCaps — nosiy4aer 4aCTOTHbIE BO3MOXXHOCTH YCTPOHCTBa
e GetPosition — mosyyaeTt NO3UIHIO B CIMIUIAX 3aMUCH

¢ isRecoding — Bo3Bpaluaer frue, eciiu BeAeTcs 3anUCh ¢ MUKPOQOHa, nepeaaH-
HOTO B KayecTBe MapameTpa

Mertony Start() Hy)HO nepenarh cleayoLIHe NapaMeTphl:

e deviceName — ums ycTpoiicTsa



e loop — yKa3bIBaeT, HYXHO JIM 3alMCh NPOJODKATh 3alMCh NPH JOCTH)KEHHH
lengthSec

e lengthSec — nnKHa (B cekyHAax) 3anucu

e frequency — yacToTa AMCKpETH3ALMH ayTHOKIHIIA, TOTY4YEHHOTO MPH 3aMHCH

Crnenywouuii Ko noyyyaer ayado-3amuch CO BCTPOEHHOr0 MHUKpOQoHa MTHHOM
10 cexyHn, yactora auckperu3auuu 44100. [Tocne Toro, kak ayauo-KiIHM MOJy-
4eH, OyZIeT 3amy1LUEeHO ero BOCIPOU3BEICHHUE.

NucTuir 8.3. 3axsar ayamo

using UnityEngine;
using System.Collections;

public class ExampleClass : MonoBehaviour {
void Start () {
AudioSource aud = GetComponent<AudioSource> () ;
aud.clip = Microphone.Start ("Built-in Microphone",
false, 10, 44100);
aud.Play () ;

Ha 3tom Bce, a B cieayrolMX I1aBaXx Mbl OrOBOPHM O pa3pabOTKE ITaBHOIO
MEHIO UM 3KpaHa HacTpOeK MJIs HameH Urpbl. DKpaH HacTpoek OyleTr nmpeamnosna-
ratb IOMHUMO BCETO MPOYETO €LIE H PEryJTHPOBKY YPOBHS IPOMKOCTH.
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Unity. MonHoe pykosopcteo < unity

Hu onHa yBaxarowas ce6s urpa He obxonutcs 6e3 BHyTpuUrpoBoro MeHmw. Kak
NpaBHJIO, B TAKOM MEHIO €CThb KOMaHIbl 3alycka UIrpbl, CO3AaHHUA HOBOH HIpBI,
COXpaHEHHs M 3arpy3Kd UIpoBOroO mpolecca U T.O0. B atoi rmase Oyner mokasa-
HO, KaK CO31aTh Takoe MEHI0. Takke Mbl pACCMOTPHUM OCHOBHBIE JJIEMEHTHI HH-
Tepderica nonb3oBaTens U Hay4yMMCA CO31aBaTh MOJTHOLEHHBIH 3KpaH HAaCTPOEK
Urpbl, B KOTOPOM MOXHO OyaeT BbIOpaTh pekMM OTOOpPaKeHHUsS MIpbl, OTPEry.H-
pOBaTh YPOBEHb 'POMKOCTH M U3MEHHTh pa3peLIeHHE KpaHa.

9.1. Co31aemM npocToe MeHIO AJ11 UTPbI

9.1.1. ITloaroroBKa K CO3AAHUI0O MEHIO

Co3paiiTe OB€ CLIEHBI:
e Game;

e Menu.

[ToHATHO, 4TO nepBas cLeHa — 3To OyaeT OCHOBHas CLEHa Hrpbl. Mosere nepe-
MMEHOBATh YK€ HMEIOLLYIOCS CLIEHY, KOTopas co3iaercs Mo ymonyaHuio. Bropas
CLieHa — 3To cueHa MeHlo. Kak 6yner ceftuac Beiianers cueHa Game — coep-
IIEHHO HeBaXxkHO. [ToMecTuTe M106ble OOBEKTHI Ha CLEHY, JIMLIb Obl HAa HEH YTO-TO
6b110 (puc. 9.1).



Puc. 9.2. Coz0anst 0se cuenst

A BoT cueHoit Menu MbI ceftuac 3aiimemcs. Otkpoiite cueny Menu 1 n1o6aBb-
te o6bekT Panel (komanaa meHto Gameobject, U, Panel). Cpa3y nobasnsercs
Canvas (xoncT) 1 1o4epHUM 00BEKTOM K HeMy nobaBnsercsa Panel (mauens), cM.
puc. 9.3.
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Unity. Monnoe pykosoacteo | < unity

OO6paruTe BHUMaHHE Ha HHCIEKTOp A obbrekra Canvas, a HMEHHO Ha KOMIO-
HeHT Canvas (puc. 9.4). [l Hero BO3MOXHBI CIEAYIOIINE 3HAYEHHUS:

Screen Space — Overlay — cioco6 penaepHHra, npu koropoM Canvas Hamnpsi-
MYIO IPUBsI3aH K 3kpaHy. Eciii H3MEHHTh pa3pelleHne S9KpaHa Hild pa3Mep, TO
Canvas ¢ Takoi HaCTpOHKOH ToXXe U3MEHHUT CBOM MacluTab Ha NOAXOASLIMH.
Ul B TakoM ciydae OyaeT mpopUCOBBIBATHCS OBEPX APYTrMX 00BEKTOB. BaxkeH
NOPAAOK pa3MelleHUss 0ObEKTOB B MepapXuH. XOJICT A0DKEH HaXOAUTHCS B
CaMOM BEpXy UE€PapX1H, HHa4€ OH MOXXET IIPONAacTh U3 BUAY

Screen Space — Camera — B TakOM CJIy4ae, XOJICT PUKPEIUISIETCS B KaMepe.
Jns Takod HacTpoiku 00s3aTeNbHO HYXHO yKa3zaTh Kamepy, KOTOpOH cooT-
BETCTBYET X0JCT. Kak M B npeaplaylieM MyHKTE, XOJICT OyaeT MEHSTh CBOH
MaclTab B 3aBUCMMOCTH OT pa3pelleHUs] U pa3Mepa 9KpaHa, a Takke OT 00-
JIaCTH BUAMMOCTH KaMephl. Tak ke A/ X0JcTa ¢ TAKUMHM HacTpOMKaMH BaX-
HO pa3MeLIeHHe OTHOCUTENBHO Apyrux oobekToB. Ha nepennem miane 6ynyt
00BEKTEI, KOTOpbIE HaxoAATCs OMxe K KaMepe, He 3aBUCHMO OT Toro, 31o Ul
i npyrue GameObjects

World Space — xonct pa3melnaercs, kak 11000 1pyroi o6bxext 6e3 npuBs3KH
K KaMepe UJIH 9KpaHy, OH MOXET ObITh ODUEHTHPOBAH KakK BaM YrOJHO, pa3Mep
xoJscra 3agaercs ¢ noMoubto RectTransform, Ho To, kak ero Gyaer BUAHO BO
BpEMs UTpBI, OyNeT 3aBUCETh OT MOJ0XXEHHS KaMephl

B HameM cnydae momoiayT nepBble 1Ba BapHaHTa — BelOupaiiTe uid Screen
Space — Overlay wiu Screen Space — Camera. Eciiu BbIOpaiy BTOpOi BapHaHT,
He 3a0yneTe BeIOpaTh kamepy B cBoicTBax Canvas.

- e
< Canvas it -
T Teg Umisgpen - Layw Ul -
£ EE T iy e .= Puc. 9.4. Ceoiicmea obvexma "Canvas'
v - G [ ¥ N
e =t
o rr— Ucnons3ys uactpyment Hand Tool, passepuuTte
L TR TaHelb TaK, 4YTo6bl BaM 6110 Y106HO paboTars ¢
G i “ ‘
“-_::;o:-u-n C HEHU (pHC. 95)
-]-_. Canwes BLalsr .w 0
e Korma naHens BblaeneHa, IIENKHHTE MO KHOM-
e e ke Add Component u n06aBbT€ KOMIIOHEHT
T Layout, Vertial Layout Group. CgBolicTBO
T T . - Child Alignment ycranosute B Middle Center.
o ———— 3TO 03HaYaeT, YTO BCE JOYEPHHE NIEMEHTHI Oy-

YT BbIpaBHUBAThCS IO LIEHTPY 3KpaHa. Taroke
BoikItounTe cBoiictBo Child Force Expand,
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4yToOBl JTOYEPHHE 3JEMEHTHI BBICTPAaHUBAUCH
CTPOTO APYT MOJ IAPYTOM.
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Puc. 9.5. I[lanens pazeepuyma «aunom» K pazpasomuuxy
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Puc. 9.6. Ceoiicmea xomnonenma "Vertial Layout Group"

Jo6aBbTe nBe kHonkH (koMaHna Gameobject, UL, Button). O0e KHONKH B OKHE
HEepapXUH HY)KHO MEPEMECTUTh Ha MaHeNb, 4YTOObI OHH CTAJId NOYEPHUMH KOM-
NOHEHTAaMH A4 Hauieil naHend. Bol yBUAMTE, KaK KHOMKH BBICTPOSITCS OHA MOJ
apyroii (puc. 9.7).
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Puc. 9.7. [Iomewenst obe kHonku

3amycTute Urpy, 4toObl yOeIWThCs, YTO Hallle MEHI BBIMIAAUT TakK, Kak BaM
HYXHO. Y Bac JO/DKHO MOJYYHTHCS MPUMEPHO TO e, YTO MOKa3aHo Ha puc. 9.8.
Ha Hagmucu noka He oOpauiaiiTe BHUMaHus, Jajlee Mbl 3aiiMeMCs BU3YalbHbIM
odopMIIEHHEM MEHIO.

W e s i s ALY M L
= i

Puc. 9.8. [Ipomercymounstii pesyromam

9.1.2. ®oHoOBOE H300paKeHHeE 111 MEHIO

Ceiuac Hallle MEHIO BBIIISIUT CIHLIKOM npocTto. Jlo6aBuM ¢oHOBOE H300parxe-
Hue. Caenatb 370 B Unity He MpocTo, MOCKOIbKY NpeXxae, Y4eM HCII0Ib30BaTh JIH0-




< unity ... nasa 9. Pa3pabotka uitepdeinca nons3osarens

6oe poHOBOE H300pakeHHE, HYKHO MPEBPaTUTh ero B crpaift. [Tocnenosarens-
HOCTb €HCTBUH OyneT cienyrolei:

1. Umnoprupyiite B npoekT no6oe nzobpaxenue (PNG/JPG), kotopoe BbI X0-
THTE UCIOJIb30BaTh B kauecTBe (OHOBOro M3o0paxeHus meHo. [Ipocto nepe-
TawuTe rpaduyeckuil dain B ob6aacte 0603peBaTens MpoeKTa.

2. Beigenute rpaduyeckuii ¢aiin B 0603peBatesie npoekTa. B uHcnekTope 6yayT
otoOpakeHsl ero cBoicTBa. M3menure croiictBo Texture Type Ha Sprite (2D
and UI), puc. 9.9.

3. LllenxHute Ha anemeHTe Panel B okHe uepapxuu. [Ipu nepexome k maHenu
Unity cripocHT Bac, XOTUTE JIM Bbl COXPAHUTh U3MEHEHHUS B U300paxeHuu. Co-
ralanTecs.

4. Tleperamure ¢oHOBBIH crpaliT Ha cBoiicTBO Source Image nanenu (puc.
9.10).

5. Tlepexntountecs Ha Main Camera. CsoiictBo Clear Flags ycraHoBuTe B
Depth Only, nHaue xamepa 6ynet orobpakatb HEOOCBO, @ HAM 3TOrO HE HY>KHO.

6. 3amycTtute urpy. BoT Tenepp Hallle MEHIO BBHIIJISAUT 3HAYUTEIbHO MpHBIEKa-
tenbHee (puc. 9.11).

T wpectsr WS S W 0 msorerr |G B Ty bR
. MenuBg import Settings ddw - i 3
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| Eoire (20 i3 ) jpuciagged_+ SppiU 2
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¥ Canvas Renderer LI
Oulk Treaspacanc Myl
.' T 3 LR
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Color _ ’
Matedal Mene [Matariai) @
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U Sprie Mewst
Proanrve dapect
i Set Natirn Size
L e T IRHG > ® o VerticslLayoutromp - @ &
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Heske Aot Mneray - Default Ut Material L
Eoaval. Automaric . o 31 ™
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Ysa Crunch Compres
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Puc 9.9. Koneepmupyem JPEG uzobpasicenue 6 cnpaim Puc. 9.10. Ceoircmea nanenu




Puc. 9.11. Menio ¢ gponosbim uzobparxcenuem

9.1.3. IIporpaMmMupoBaHHe KHONOK

Bepnemcs k Hamieil maHend. Bribepure BepxHor0 kHoOIKy. [lepenmenyiite ee B
StartButton, a cBoiictBo Text ee anemenra Text ycraHoBute B Start Game, kak
MoKa3aHo Ha puc. 9.12.

W - Mo - 5. 3ac & Livx San0s0ne - Uity 2020311 Armna) <DXTE>

Puc. 9.12. Ilepeumenosanue knonku

Bropyto kHonky HazoBute Exit, a B kadecTBe 3HaueHus nodepHero cBoiicTa Text
YCTaHOBHTE TOT e TeKCT — ExXit. Y Bac 10/KHO MOIy4HTACS 1BE KHOMNKH — Start
Game u Exit (puc. 9.13).
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Puc. 9.13. Obe kHonku cozoanvt

Jlanee HayHETC HEMHOIO CJIOXKHBIH C IIEPBOIO B3MIs1a MOMEHT, 103TOMY OyAbTe
BHUMarenbHbl. Co3naiite nycroit o6bekT (Gameobject, Create Empty). [lepe-
UMeHyiTe 3ToT 00bekT B MainMenu, caenaiite ero gouepHuM mis Canvas, a
Panel cpenaiite nouepHuM anemeHToM Wis MainMenu. [lony4yutbes moJKHO,
Kak Ha puc. 9.14.

'ﬁﬁmﬁ_m
¥ "a;‘ — Puc. 9.14. Co3oan nycmoii o6vexm "MainMenu"
() Directional Light
3 g:r“""::m'a Hanee Mb1 co3nagum cueHapn‘ﬁ MainMenu.cs u
v ) MainMenu MpUBSHKEM ero k oobekty MainMenu. LenxkHu-
4 ?g;:.'m T€ NpaBOi KHONKON MBILIH Ha 3JIEMEHTe Assets,
B Text BeIOepHuTe komaHay Create, C# Script. YcraHo-
e m’ %é‘%”w BHTE UM CKpunTa MainMenu.cs ¥ 1BaX<abl LIeJI-
@ EventSystem KHUTE T10 HEMY, YTOOBI OTKPHITH pEJaKTOp Koaa

(puc. 9.15).

. Puc. 9.15. Peoakmop xoda
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Kon ckpunra npusezneH B aucT. 9.1.

Muctudr 9.1. Kog MainMenu.cs

using System.Collections;

using System.Collections.Generic;
using UnityEngine;

using UnityEngine.SceneManagement;

public class MenuControls : MonoBehaviour

{
public void PlayPressed()

{

SceneManager.LoadScene ("Game") ;

public void ExitPressed()

{
Application.Quit();

Kak BBI y2e porafaiuch, 3TOT CKPUNT 3aaeT AeicTBUS 11 KHONok StartGame u
Exit. OnHako oOpaTuTe BHUMaHHE, YTO HALIH METO/bl Ha3bIBAIOTCS COBEPLIEHHO
MPOM3BOJIBHO H UX HMEHA HUKAK He COYETAIOTCs C Ha3BaHHEM KHOIMOK. Tak U ecTh
— BBl MOXETE MCIOJb30BaTh JTOOBIE HMEHA, HO METOIbl 00S3aTeNbHO NOJDKHBI
ObITh 00BsBIEHBI Kak public. Taxke Bbl 10okHBI UMnopTupoBath UnityEngine.
SceneManagement, ytoOb1 pabotan Meton SceneManager.LoadScene().

CoxpaHute cLeHapuil U nepeTaliuTe ero Ha KoMnoHeHT MainMenu. J{omkHo no-
Jy4UThCS TaK, KaK [oka3aHo Ha puc. 9.16.
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Ocranoce HaszHauuth 00paboOTUMKH AN KHOMOK. lllenkHuTe Ha KHomke Start
Game. Beinonnure crnenyromue aeiicteus (puc. 9.17):

o [lo yMonuaHuto obpabotunk OnClick() mns kHomkM He HasHaueH (9.17a).
Haxxmute kHOMKy +

e Ha none BeiOopa oObekTa (Mo ymoauaHuo Oyaer 3HaueHue None) U3 uepap-
X1 00BEKTOB NepeTaluTe Ham oobekT MainMenu (puc. 9.176)

e U3 cnucka Function Bribepute Meton PlayPressed(), puc. 9.178

i, D 6 o T .
§ M 3 = [ b # o - Brtirem 0« | bt e Fane Foumsd -

sk s gt .:-'- R i
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a. OGpPaBoTHunKk HE Ha3Haqen G, Hil Beaiiis @l OO weite ¥ MASIMENL B. Boibpan meroa PlayPressed()

Puc. 9.17. IIpouecc naznauenus oopabomuuxa Ons KHOnKu

AHanoru4Ho, HazHaubsTe 00paboTumk s kHonku Exit, Ho BeiOGepute MeTon Ex-
itPressed().

9.1.4. U3meHeHne mapameTpoB COOPKH

ITpouecc c6bopku Urpsl Oyaet NoaApoOHO ONMKUCAH B JaNbHEHIINX [V1aBaX 3TOM KHHU-
ru. A noka Bbibepute komanay MeHio File, Build Settings. B o6nacts Scenes In
Build neperamute 06e coznaHHble HaMH cLeHbl. CLIEHBI MOXHO MEPETAaCKUBATh
u3 obo3peBartens npoekTa. Eciu 3Toro He caenats, MpU NOMBITKE HAXATh KHOMKY
Start Game BbI noayuure coobueHue 06 omnbdke, u300paxkeHHoe Ha puc. 9.19.
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Puc. 9.19. Omuéra coopxu

3akpoiite okHo Build Settings u 3anycture urpy. Haxxmure kHonky Start Game,
Bbl YBUIHTE, Kak Oyaer 3arpyxeHa cueHa Game (puc. 9.20). Hawa kHonka pa-
6otaert!

Puc. 9.20. 3azpyyucena cyena "Game"'

Bropyo kHOIKYy MOXHO OyZeT NpOTeCTHPOBaTh yxe Nnocie cOOPKH Hrpbl — Korna
Oyaer 3anylieH UCIOTHUMBIHN (aitn. Eciiu Bel XOTHTE NPOBEPUTH, CPabATHIBACT JIH
00paboTuHK KHOIKH, nob6aBkTe B MeToq ExitPressed() cTpouky:

Debug.Log ("Exit pressed!");

9.1.5. Bb130B MeHI0 U3 HTPOBOIi ClEeHbI

Teneps npoxenaemM oOpaTHBIH TPIOK, 8 HMMEHHO BBI30OB CLIEHBI MEHIO M3 MIPBL
Ceifyac cHTyauus Takas — IpH 3allyCKe UIPHI [0J1b30BATENb BUIUT CLEHY MEHIO,
BeIOHpaeT koMaHay Start Game u BHIUT UTpoBylo cueHy. Ho ecnu oH 3axouer
BEPHYThCA 00OpaTHO B MEHIO, HANIPHUMED, YTOOB! BBIHTH M3 MIPBI, OH HE CMOXET
3TOrO CleNaTh.

Ceifyac Mbl peaiu3yeM BbI30B CLIEHBI MEHIO 10 HaXKaTHI0 KiaaBHIIH Esc:
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1. 3arpysute cueny Game u co3maiTe mycToif 00bekT (komanna MeHio Gameob-
ject, Create Empty).

2. UlenkHuTe npaBoif KHOMKOH MBILUIH Ha 3NIEMEHTE Assets M cO3JaiTe CKpHNT
(Create, C# Script) c HazBannem MenuController.cs.

3. OtpenakTHpyiTe KOJ 3TOTO CKpUITA TakK, KaK IIOKa3aHo B JIUCT. 9.2.

4. TleperamuTe CO31aHHBIA CUEHAPUH HA ITyCTOH UTPOBOI OOBEKT.

Nuctunr 9.2. Koa cuenapusa MenuController.cs

using System.Collections;

using System.Collections.Generic;
using UnityEngine;

using UnityEngine.SceneManagement;

public class MenuController : MonoBehaviour

{
// Tlepen nepBeM OOHOBJIEHMEM KaIpa
void Start ()
{

// BHBHBaeTCsa pas 3a kKagp
void Update ()
{
if (Input.GetKey (KeyCode.Escape))
|
SceneManager.LoadScene ("Menu") ;

}

CueHapuii npocto kak 2+2, 31ech MbI IPOBEPSEM, HE HaXkaTa NH kinaBuina Esc.
Ecnu Haxara, BbI3bIBaeM cleHy Menu. 3anmyCTUTe UTpYy H yOeIUTech, YTO HaXxa-
THe Esc NpHBOIHUT K 0TOOpaXk€HHIO CLIEHBI MEHIO.

Teneps Hallle MEHIO TIOJIHOCTHIO CO3/JAHO H MBI MOXXEM MPUCTYMHTh K H3YUEHHIO
IPYTHX 3JIEMEHTOB rpadHueckoro HHTepdeiica.

9.2. JnemenTnl rpaduueckoro uHTepdeiica

Ha naHHbIHf MOMEHT MBI MOo3HaKOMHJIMCH ¢ Tpems anemeHTamu Ul (User Inter-
face) — xoncrom, naHensro U kHomko#. OnHako B MeHI0O Gameobject, Ul ecTs erie
MHOT'O 3JIEMEHTOB:



Unity. Monwoe pykosoacteo < unity

e Text — TekcTOBasA HAANMUCh
¢ Image — u3oOpaxeHue

e Raw Image — Tarxoke Ucronb3yeTcs 1/ 0TOOpaXkeHHsl KapTHUHKH, HO B OTJIU-
yue oT Image MoXeT BBIBOIAMTS JIIOOYIO TEKCTYPY, @ HE TOJNBKO CIpaiT

o Toggle — nepexiroyaTennb

o Slider — cnaiinep (MoJa3yHOK)

¢ Scrollbar — nonoca NpoKpyTKH

¢ Dropdown — BbInanarwmui Cucok

e Input Field — nosne BBOnA

[lanee Mbl pacCCMOTPHM 3TH 3JIEMEHTHI.

9.2.1. TekcToBast HaANMCH

OnemeHT ynpaineHus Text oToOpaxkaeT HEMHTEpaKTUBHBIA parMeHT TekcTa As
nonb3oBarens. OH MOXET MCNONb30BaThCS Ul MPEIOCTABIECHHUS MOMMUCEH HIIH
MeTOK 1Jis npyrux 3nemeHToB Ul unu ans otoOpaxkeHHUs MHCTPYKUMHA WU JIpY-
roro Tekcta. [To cytH, ¢ anemenToM Text Mbl yke 3HAKOMbI — OH 100aBsETCS B
Ka4yecTBe JOYEPHEro NpHU CO3JaHUH KHOMKH (31eMeHT Button).

CBoiicTBa TEKCTOBOM HaAMKUCH NpUBEJEHBI B Ta0. 9.1.

Tabnuya 9.1. Ceoiicmea snemenma ynpaenenuan Text

CaoiicTBO Onucanue
Text Oto6pakaeMbliil TEKCT
Character [TapameTpsl HauepTaHUs CUMBOJIOB
Font lapHuTtypa wpudTa, HCNOab3yeMOro Ui BbIBOJA TEKCTA

Crunb HauepTaHus Tekcta. Moxxet 661 Normal (0ObIuHBIH),
Font Style Bold (>xupHbiit), Italic (kypcuB) u Bold And Italic (>xupHbIH

KYPCHB)

Font Size Pa3smep mpudra
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Line Spacing | MexaycTpoYHbIi HHTEpBA
. OJDKHO 1M coiepxuMoe Text HMHTEpHpETHpOBaThCA Kak

Rich Text A P pripeTHp
TekcT B popmate RTF

Paragraph [TapameTpsl ab3ana

Alignment T'opu3oHTaNnbHOE U BEPTHKAJIBHOE BHIPABHUBAHUE TEKCTA

Align by Ucnons3yiiTe 3KCTEHTH T€OMETPUH TIMda 1 BBIMOJIHEHHUS

Geometry TOPH30HTAIBHOTO BEIPABHHUBAHHUS, @ HE METPUKH uda

Horizontal Merton, ucnonb3yemblit st 0OpabOTKH CHTyauuH, Koraa

Overflow TEKCT CJIMIIKOM LUMPOKHUH, YTOOBI IMOMECTHTHCSI B MPSIMOY-
ronsHUKe. [JoctynmHbie onuun — Wrap u Overflow

Vertical Meton, ucnonb3yembiil ayis 00pabOTKH CHTyaUWH, Korma

Overflow 00EpHYTBIH TEKCT CIHMIUKOM BBICOK, YTOOBI ITOMECTHUTHECS B
npsiMoyronbHuKe. JJocTynHeie onuun — Truncate u Overflow
Homxen nu Unity HrHOpUpOBaTh CBOHCTBA pa3Mepa M MPOCTO

Best Fit NBITATECS PAa3MECTUTh TEKCT B MPSIMOYTONBHHUKE 3JIEMEHTA
yrnpaBieHus?

Color LIBeT, HCcrONb3yEMBIi AJ11 OTOOpaXXEHHUS! TEKCTa

Material Marepuan, HCIIOIB3yEMBIH 1Sl pEHAEPHHTA TEKCTA

9.2.2. JyieMeHTHI /151 0TOOpaxkeHUs M300pakeHni. 3arpy3ka

n3o0pakenuii u3 Murepuera

O6bektel Image 1 Rawlmage ucnonn3yrorcss ans oroOpaxxeHHs H300paxe-
Hui. [lepBoiit 00BEKT MOXET 0TOOpaxarb TOJLKO TEKCTYPBI, KOTOPHIE SBJISIIOTCS
cnpaiitamu. Kak npeobpa3oBaTb TEKCTypy B CIpaiT, OblJIO MMOKa3aHO B paslelie
9.1, koraa Mbl ycTaHaBJIMBaIH GOHOBOE H300paXKEHHUE IS MEHIO.

Bropoit 00bekT B kauecTBe H300paXKeHHs! MOXKET HCII0JIb30BATh JII00YHO0 TEKCTYPY
0e3 mpeJBapUTEIBHOTO MPe00pa3oBaHusl €€ B CIIPAMT.



Unity. Monnoe pykosopcteo < unity

PaccMmotpuM cBoiictBa o6bekTa Image (Tab. 9.2).

Taobnuuya 9.2. Ceoiicmea o6vekma Image

CaoiicTBO Onucanne

Hcxonnoe n3obpaxenue. TekcTypa nomkHa ObITh B hopMa-

Source Image y
T€ crpaiTa

Color LIBeT, npuMeHsIEMbIH K H300paXkeHHIO

Material Marepuai, HCHIOJIB3yEMbIH 1) peHACpUHTra H300paxK eHHUs

Raycast Target | JJomxHo i1 H300pakeHHe ObITh LIENbIO I peHKacTHHTa

Preserve [To3BoMsieT npenynpenuTs HapylieHUe NponopUui H3o0pa-
Aspect KEHUS

KHomnka, ycTaHaBIHBawolas pasMepbl 00beKTa TaK, YTOOBI
OHH COOTBETCTBOBAJIH pa3Mepy TEKCTypbl

Set Native Size

CoiictB y Raw Image Bcero uersipe — Texture, Color u Material — onu Takue
xe, kak y oobekra Image. CoiictBo UV Rectangle 3agaer cMeleHue 1 pasmep
n3obpaxenus B UV-npsaMoyrojbHHKe, KOOPAUHATHI SABJAIOTCS HOPMAJIH3HPOBaH-
HbIMH (YKa3biBaloTcs B quanasone ot 0,0 no 1,0). Kpas uzobpaxceHus pactsarusa-
I0TCSI TaK, YTOOBI 3aOJTHUTH NMPOCTPAaHCTBO BOKpYT U V-npsiMoyroibpHUKA.

HcxonHoe n3obpakeHHe HE 00s3aTeNbHO I0JKHO SBJISETCS CIIPAHTOM, Bl MOJXKe-
T€ UCIIOJIB30BATh 3TOT OOBEKT I OTOOpaXKeHHUs JTH000H TEKCTypbl, KOTOpas MojI-
nepxuBaercs B Unity. Hanpumep, BB MOXeTe OKa3aTh H300pakeHHe, 3arpyKeH-
Hoe ¢ Cetu nocpeactBom kiiacca WWW. Eciii Bbl 3aMHTEpECOBAIMCh, TO CAEIATh
3TO MOXHO TaK, Kak I0Ka3aHo B JIUCT. 9.3.

NucTtuar 9.3. 3arpy3ka nsobpaxeHus c Cetu n ero orobpaxeHume B
Raw Image

using UnityEngine;
using System.Collections;

public class ExampleClass : MonoBehaviour {
public string url = "http://example.com/image.jpg";
IEnumerator Start() {
WWW www = new WWW (url);
yield return www;
Renderer renderer = GetComponent<Renderer>();
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renderer.material.mainTexture = www.texture;

9.2.3. [lepekJioyareib

C nomouusto nepexiroyarens (Toggle) MOXXHO BKITIOUATh/BBIKIIIOYATh KaKylO-TH-
60 onuuio. Jlpyroe Ha3BaHUe nepektoyaresis — yekbokc. Kak BeIrsaut yek6oxkc,
noka3aHo Ha puc. 9.21.

¥ @ 7 Terrain Collider @ =
Material None (Physic Material)
Terain Data 9 New Terrain

Enable Tree Collidert v

Add Companent

Puc. 9.21. IIpumeps uekooxcos

CgoiicTBa 1aHHOTO 00BEKTA MpPHBEAEHBI B TabJ1. 9.3.

Tabnuya 9.3. Ceoiicmea nepexnionamensn

CBoHCTBO Onucanue

Ecnu BkiItoueHO, nepexiioyaresb MoXXeT NpUHUMarh BBod. Eciu
BBIKJIIOYEHO, MEpeKItoyaTeslb MOXET TOJbKO HH(OPMHpPOBATH

Inter-
hétible M0JIb30BaTeIs O TOM, YTO Kakas-TO OINLMS BKJIFOYEHA/BBIKIIIO-
YyeHa, a ynpaBjieHHEeM IepeKIoyareieM OCYIIEeCTBISIeTCs Yepe3
CKPHIIT
o Onpenensier crocod, KaKk 71EMEHT YIIPaBJIEHHs] BU3yaJlbHO pea-
Transition B ’ ynp Y P

TApYET Ha JIeHCTBHS M0JIb30BaTEIs

Navigation | Onpeznenser nocieno0BaTelbHOCTh 3JIEMEHTOB YIPaBICHHS

Is On ByIIGT JIM NIEPEKIT0YATEI/Ib BKJIKOYEH 110 YMOJIYaHHIO

Toggle Crnoco0, KOTOpbIM MepekKIIoYaTellb pearupyeT rpahuyecku, Kor-
Transition | ga ero 3HaueHHe U3MEHsETCH

Graphic U3o6paxenue, ucnoans3zyemoe 11 yekOokca

3anaet o0bekT Toggle Group — rpynny nepekirouareseil, k Ko-

Grou o s
P TOPOi OTHOCHTCS JaHHbIH YeKOOKC




Mpumeyanune. O6vekT Toggle Group — 3TO HEBM3yanbHbIA 0OBLEKT,
ucnonb3yembii AN CO34aHus rpynnbl nepekntodatenen. BuyTpu
rpynnbl aKTUBHBLIM MOXET ObITb TONBbKO OAWH U3 NepekntoyaTenen.
Mpynnbl nepeknoYeHns nonesHbl Be3ae, rae nonb3osaTtenb OOMKeH
caenatb BbibOp U3 B3avMouckmnovatowero Habopa napameTpos.
TunuuHble NpUMepbl BKNKOYAKOT BLIGOP TMMOB NEPCOHaXEN Urpoka,
HaCTPOMKM CKOPOCTU (MeaneHHas, cpegHsas, 6ebicTpas u 1.4.). Bbl
MoxeTe umetb 6onee ogHoro obvekTa Toggle Group B cueHe oaHo-
BPEMEHHO, TaK 4YTO Bbl MOXETE CO31aTb HECKONBbKO OTAENbHbLIX rpynn
npu HeobxoaAnMOCTH.

9.2.4. [Ton3ynox

['maBHBIM cBOiicTBOM Mmon3yHka (00bekT Slider) siBnsieTcs necATHYHOE 3HAYEHUE
Value, koTopoe moJyib30BaTeNb MOXKET U3MEHSTh B Mpelesiax MeX1y MHUHUMAalb-
HBIM M MaKCHMaJIbHbIM 3Ha4€HHEM IYTEM MepeTackuBaHHs rpaduyeckoro nosj-
3yHKa. [T0J3yYHOK MOXET OBbITh TOPU30OHTAIBHBIM WIIM BEpPTHKaJIBbHBIM. OH Takke
reHepupyet coobiTie OnValueChanged, Bo3HHKatOLIEe TPH H3MEHEHUH 3HAUEHHS
Value. CpoiicTBa 00bekTa npuBeaeHb! B Tab. 9.4.

Tabauua 9.4. Ceoiicmea oovexma Slider

CBoiicTBO Onucanue
Interactable Byner nu 3TOT KOMNOHEHT NMPUHHMAaTh BXOAHBIE JAHHBIE OT
N0JIb30BATeENs MM KOHTPOJIMPOBATHCS TOJNBKO Yepe3 CKPUMT?
i Onpenenser, Kak 3JI€MEHT YNpaBJI€HUs BU3yalbHO pearupyer
Transition P % ’ yrp Y P Py
Ha JIefCTBUS MOJb30BATENS
Navigation | Onpeznenser nocnea0BaTeNbHOCTD IEMEHTOB YIPABIEHUS
Fill Rect I'paduka, ucnonszyemas st 00MacTH 3aroNHEHUS 3JIEMEHTa
yINpaBlIeHUs
I'paduka, ucnonszyemas il «MON3YHKa» 3JI€MEHTa yNpasie-
Hand Rect padua, Y y ynp
HHA
HamnpapieHue, B KOTOPOM 3HA4€HHE MOJI3yHKa OylIeT yBeNH-
YMBaTbCS MpPH MEPETAaCKHBAaHUH PydYKH. Bo3MOXKHblE BapHaH-
Direction Tol: Left To Right (cnesa HanpaBo), Right To Left (cmpaBa Ha-
neBo), Bottom To Top (cHu3y BBepx) u Top To Bottom (cBepxy

BHM3)
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Min Value MuHuMansHoe 3Ha4€eHHE MON3yHKa
Max Value | MakcumanbHOE 3Ha4€HHE OJI3yHKa
Whole JomkeH 1 NON3yHOK ObITh OrpaHHY€H TOJBKO LENbIMH YHC-
Numbers JamMHu
Texymee uMcnoBoe 3HayeHUe cnaiaepa. Eciu 3HayeHue ycra-
Value HOBJIEHO B MHCIIEKTOPE, OHO OyZEeT HCMOIb30BaThCsl B KAUECTBE
HaAyalbHOIO 3HA4Y€HHs, HO OHO U3MEHHUTCS BO BpPEMs BBHINIOJIHE-
HUS NPU U3MEHEHHH 3HAUYEHHUs

9.2.5. IToJi0cKa NPOKPYTKH

IMonocka npoxpytku (Scroll Rect) MoxxeT ncnonp30BaThes, KOraa KOHTEHT, 3a-
HUMAIOLIMH MHOTO MECTa, JOKEH oToOpaXkaThes B HeOonboi obaactH. Scroll
Rect npenocrasnser QyHKUHOHATBHBIE BO3MOXHOCTH AJIs IPOKPYTKH 3TOTO CO-

ACPXUMOTro.

O6514HO Scroll Rect xkomOuHupyetcs ¢ Mask (HeBuaumsiii anemeHt Ul, ncnons-
3yeMblil 7151 U3BMEHEHHs MOBEIEHHUS I0YEPHUX 3JIEMEHTOB) ISl CO3[aHUs Mpea-
CTaBJIEHHs TPOKPYTKH, II€ BUIACH TOJBKO MPOKPYYHBaeMblii KOHTEHT. Ero tak-
e MOX@HO KOMOHHHPOBATH C OJHOM WJIM ABYMs [0JIOCAMH MPOKPYTKH, KOTOpBIE
MOXHO M€PETAaCKUBATh [UIsl NPOKPYTKU 10 FOPH30OHTAIH UM BEPTHKAIH.

CsoiictBa o6nekra Scroll Rect mpuBeneHs! B Tabmn. 9.5.

Tabnuya 9.5. Ceolicmea obvexma Scroll Rect

CaoiicTBO Onucanue

Content Ccblika Ha anemeHT Ul, koTopblif Hy»KHO NPOKPYTHUTh, Ha-
npumep, 6o1bL10€ H300pakeHHe

Horizontal Bxnroyaet ropu3oHTaNbHY 0 IPOKPYTKY

Vertical Bxirouaet BepTHKaIbHYIO IPOKPYTKY
Bo3moxubizHauenus Unrestricted, Elastic unu Clamped. Hc-

Movement nons3yiite Elastic unu Clamped, 4To68I conepxiumoe ocTa-

Type Basioch B rpaHuuax Scroll Rect. Pexxum Elastic Bo3Bpaiaer
KOHTEHT, KOIZla OH IOCTUIaeT Kpasi IPOKPYTKH




Unity. MonHoe pykosoacteo | < unity

Elasticity

KonuuectBo OTKa30B, HCNOJB3YEMBIX B PEXHUME 3J1aCTHY-
HOCTH

Inertia

Korna ycraHoBieHa WHepLHMs, colepXxuMoe OyaeT mpoao-
XKaTh JBHUraThCs, KOTJAa yKasaTenb OTHYIIEH MOCle mepe-
TackuBaHHA. ECITH MHEPLHs HE yCTaHOBJIEHA, COMEPKHUMOE
OyneT nepemMenaTbCs TOJNBKO NPH NEePeTacKUBAaHHH

Deceleration
Rate

Kor,ua HHEPLHsA YCTAHOBJIEHA, CKOPOCTb 3aMEAJICEHHA OIIpE-
JE€IAC€T, KakK 6LICTp0 COOCPXKUMOE TNEPECTACT MABHIATh-
Csl. YI)OBCHB 0 HeMeIJICHHO OCTaHOBUT ',Z[BH)KCHHC. 3HayeHue
1 03HA4acT, 4TO ABHXKCHHC HHKOI'ZIa HE 3aMCOJIUTCA

Scroll Sensi-
tivity

qYBCTBPITeIIBHOCTB K KOJIECY INIPOKPYTKH

Ccouika Ha obsacth npocMotpa Rect Transform, kotopas siB-

Viewport
nsieTcs poaureneM conepxkumoro Rect Transform
Horizontal Heo06s3aTenpHas CChlIKAa Ha 3JIEMEHT TOPH30HTAIBHOM MO-
Scrollbar JIochl IpoKpyTKH (Scrollbar)
Visibility JlomxHa JIi mojioca NpOKPYTKH aBTOMATHYECKH CKPBIBAaThCS,
KOIJIa OHa HE HYyXHa
. [IpocTpaHCTBO MEXIY MONOCOM MPOKPYTKH H OKHOM MpO-
Spacing cMoTpa
Vertical Heobs3aTenpHas cChlIKa Ha 37IEMEHT BEPTHKAIBHOM MOJIOCHI
Scrollbar MIPOKPYTKH
Visibility JlomkHa i1 mojoca NpoKpPYTKH aBTOMaTH4€CKH CKPbIBAaThCA,
KOrJa OHa He HyXHa
[IpocTpaHCTBO MEXIy MNOJOCOH NPOKPYTKH U OKHOM
Spacing

npocMoTpa

9.2.6. Bhinagaoumii CIHUCOK

Brinaparouuii cnucok (06sext Dropdown) ucnons3yercs A NpeIoCcTaBIeHHs
T0JIB30BATENH0 BO3MOXKHOCTH BHIOOpA OHOTO U3 3JIEMEHTOB.

3neMeHT ynpaBieHHs NOKa3bIBAeT TEKYLHi BEIOpaHHbIH BapHaHT. [locne wemny-
Ka Ha CIIUCKE OTKPHIBAETCS CIHCOK NapaMeTPOB, U MOJb30BaTENb MOXET BHIOpATh
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Apyroe 3HauyeHue H3 crnucka. [Ipu BeIOOpe HOBOro 3Ha4yeHHs CIIHCOK CHOBA 3a-
KpbIBaeTCsl, a B 3JIEMEHTE yNpaBieHHs: 0ToOpaxcaeTcst HoBas BbIOpaHHas OMLHMS.
CrHHCOK Takxke 3aKpbIBa€TCs, €CJIH IMOJb30BaTeNb HAaXHMAeT Ha CaM 3JIEMEHT
YNpaBI€HHs UK rae-1100 ewte BHyTpH xoicta (Canvas).

Cnucok rerepupyer cobbitie On Value Changed, koTopoe reHepupyercs Ipu U3-
MEHEHHH 3Ha4YeHHUs CIHCKa.

CaoiictBa 00bekTa Dropdown mpuBeneHs! B Ta01. 9.6.

Ta6nauua 9.6. Ceoiicmea oovexma Dropdown

CBoiicTBO Omnucanune

Byner JIK 3TOT KOMIIOHEHT HPUHUMATh BXOAHBIE NAHHBIE OT

Interactable
N0JIb30BATEsl HIH KOHTPOJIHPOBATHCS TOJILKO Yepe3 CKpUIT?

OrnpenensieT, Kak 31€MEHT YNpaBlIe€HHsl BU3yallbHO pearupyer

Transition g
Ha J€HUCTBHUA I1OJIB30BATEIA

Navigation | Onpenensier nocnea0BaTENbHOCTD 3JIEMEHTOB YIIPaBIEHHS.

Template [lo3Bonsier BBIOpaTh 11a0I0H BhINAAAIOLIErO CIIHCKA
Caption KomnoneHT Text s XxpaHeHHsl TEKCTa BLIODaHHOrO B AaHHBIH
Text MOMEHT NapameTrpa (HeoOs3aTeNbHbIH)
Caption ‘KomnonenT Image 1 xpaHeHHst H300pa)keHHs1 BBIOpaHHOTO B
Image JaHHBIH MOMEHT napameTpa (HeoOs13aTebHBbIN)
KomnoneHT Text ans xpaHeHHsl TekcTa 3jeMeHTa (HeoOs3a-
Item Text .
TEJIbHBIN )
KomnonenT Image ans xpaHeHus n3o0paxeHus 31eMeHTa (He-
Item Image N
00s13aTeNbHbIN)
Value Hnpexc texywed BeiOpaHHOM onuuy. 0 — nepBblil BapuaHT, | —
BTOpOH H T.A.
Options CrnHcoK BO3MOXHBIX BapHaHTOB. [l KaXka0ro BapHaHTa MOX-

HO YKa3aTb TEKCT U KapTHHKY

9.2.7. llosie BBOOA

ITone BBoaa (Input Field) no3Bonsier opraHH30BaTh TEKCTOBOE IOJIe BBOJA, IO-
3BOJIAIOLLEE MONYYHTh KaKyl0-TO HH(OpPMALHIO OT UIPOKa, HATPUMEDP, UMsl UTPO-
ka. CBoiicTBa JaHHOro 00OBEKTA onucaHbl B Tab. 9.7.




Unity. Monnoe pykoeopcteo | < unity

Tabnuya 9.7. Ceoitcmea nons esooa

CsBoiicTBO Onucanune
Jloruueckoe 3Ha4ueHUE, ONMpPEAETAOLIEe, MOXKHO JIH B3aUMO-
Interactable J
JIefCTBOBATh C MOJIEM BBOAA MU HET
[Mepexonbl UCIONB3YIOTCS IS YCTAaHOBKH TOTO, Kak M3Me-
Transition HSETCS 0Jie BBOJA NPU H3MEHEHHUH €ro COCTOSHHS (BO3-
MoxxHbI cocTosHus Normal, Highlighted, Pressed, Disabled
Navigation OmnpenenseT nocle10BaTeTsHOCTh IEMEHTOB YNPABIECHUS
Cchlnka Ha 37eMeHT Text, HCIONb3yeEMBId B KayeCTBE CO-
TextComponent
JEPXKUMOTO MOJIs BBOAA
Text HavansHoe 3HaueHue. 3HaueHHE, KOTOpOe OToOpaxcaercs
N0 YMOJIYAHHUIO J0 peAaKTHPOBaHHs MOJIb30BaTeIEM
... | 3HayeHHe MaKCHMAJIbHOTO KOJM4YE€CTBa CHMBOJIOB, KOTOPOE
Character Limit
MOXKHO BBECTH B I10JI€ BBOJa
Content Type Tun koHTEHTa
Standard MoHO BBECTH JIH000H CUMBOJI
ABTOKOpPPEKUHs OTCJIeKHBAET BBOJ I0JIb30BATEIS U Ipea-
JaraeT BBECTH eMy Haubosee MoAXOASIUUHA BapHaHT 3ame-
Autocorrected

HbI, 3aMCHSA Ha6paHHbe;I MOJIB30BATCJIEM TEKCT aBTOMATH-
YE€CKH, €CJIH I10JIb30BATCJIb ABHO HE OTMCHACT JIeHCTBHE

Integer Number

Tonbpko Lienbie YuCia

Decimal Num-
ber

Tonbko uudps!

Alphanumeric

MoOxHO BBOAMTD, Kak OYKBBI, TaK U LIUQPBI

Name

ABTOMaTH4ECKH JENaeT 3arIaBHBIMU OyKBBI NEPBYIO OYKBY
KaXXZ10T0 CJI0Ba
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y [To3Bonser BBOOMTH OyKBEHHO-LHMGPOBYIO CTPOKY, IOXO-
Email Address . Y dipesy oKy,
XKylo Ha e-mail.
Wcnone3yercst 11s BBOA Mapoiisi, 3aKphIBaeT BBENEHHBIE
Password* 4 . PO, BD
CHMBOJIBI 3BE€3J04KOH
Pin CkpbIBaeT CHMBOJBI CO 3Be3noukoil. [lo3Bonser BBOOMTH
TOJBKO LIENbIE YHCIa
[Monp3oBaTensckuit ¢opmar, 3anaBaeMbld NapameTpamu
Custom Line Type, Input Type, Keyboard Type, Character Valida-
tion
. Onpenenser, kak TeCT 0TGOPMaTHPOBaH BHYTPH TEKCTOBO-
Line Type
ro noJs
Single Line Pa3peluaer BBECTH TOJIBKO OHY CTPOKY
Multi Line Sub- | [To3Bonsier BBecTH Heckonpko cTpok. HoBas crpoka uc-
mit N0Jb3YETCs TOIBKO MPH HEOOXOAUMOCTH
Multi Line [To3BonseT BBeCTH HECKOIBKO CTpOK. [Tonp30BaTens MOXeET
Newline HCIOJIB30BaTh HOBYIO CTPOKY, HakaB kiaBuiy Enter
Placeholder Ccouika Ha aneMeHT Text, koTopelii OyAeT HCIOAL30BaH B
KauecTBe 3aloJIHUTENs, HarpuMep, «Beeaure ums...»
Caret Blink
Rate OnpenenseT 4acTOTy MeplaHUs ISl Kypcopa
Selection Color | LiBer ¢oHa BBIIENIEHHOH YaCTH TEKCTA
Hide Mobile CkpbiBaeT COOCTBEHHOE TMONE BBOAA, MPUKPEIUIEHHOE K
Tnput (roasEo 3KpaHHOM KJIaBHaType Ha MOOHMIIBHBIX ycTpoicTBax. OGpa-
p THTE BHHMaHHE, 4TO 3TO paboTaeT TOJNIBKO Ha yCTPOHCTBaX
aas i0OS) ciOS

BHumanue! YTo6bl nonyuuTb TEKCT, BBEAEHHLIM NOMb3oBaTenem
B none BBOAa, Mcnonb3ynTe cBOWCTBO Text obbekTa InputType, a He
cBoncTBo Text KOMMNOHeHTa, oToBpaxatowero TekcT. Hanpumep, npu
BBOJE Naponsi CBOMCTBO KOMNOHEHTa Text MOXeT cogepxaTtb 38e3404-
K1, B TO BpEMSA Kak CBOUCTBO Text nons BBoAa — peanbHblil Napornb.
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9.3. Co3naHue cueHbI C NapaMeTPaMH UTPbl

9.3.1. IToaroTroBKa 3/ieMEHTOB yNpaBJICHHS

[To3HaKOMHBLIKCH C 7IEMEHTaMH YIIpaBJIEHHs, TONbITaEMCs YCOBEPLIEHCTBOBATh
Haul npoekt ch9, nobaBHB B Hero elle OAHY CLIEHY — CLIeHY YCTaHOBKH OHLHUH
UIPHI.

[TepBBIM nEeIOM HYXKHO M3MEHHTH Haily cueHy Menu, 00aBHUB B Hee elle OfHY
KHOIIKY — KHOIKY ¢ Haanuceio Settings. HoByio kHonky HazoBute SettingsButton
U pa3MecTHUTE ee TakK, YTOObl OHa HaXOIWJIach MEXIY yXe CO3NAaHHBIMHU IBYMs
KHOIKaMH (pnc. 9.22).

fhig

RHIIT
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R
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Puc. 9.22. /lobasenena eme o0na knonka

3aTeM Mo aHaJOTHM MOXKHO CO3[aTh elle OOHY CLEeHYy W Ha3BaThb ee Settings,
kHonka SettingsButton Oyner BbI3bIBaTh 3Ty ClieHY. Tak BbI MOTIH OB cenarhb U
CaMH, a s MOKaXy BaM OIMH TPIOK, MO3BOJAIOLIHMIA Ha ONHOM CLIEHe ConepKarh,
KaK I71aBHOE MEHIO, TAK U MEHI0 YCTaHOBKH MapaMeTpoB Hrpsl. Bo-nepBeIX, BbI
y3HaeTe, 4YTO TaK MOXKHO, BO-BTOPHIX, He OyneTe MIoAUTh CLieHbl. B-TpeTbux, Bam
HE MPHUAETCS 3aHOBO HACTPaMBATh XOJICT U MaHeNb UIsl HOBOH cLeHbI. B o0eM,
OJIHH MPEHMYILECTBa, a HEAOCTATKOB HET.

Urak, y Hac ecTb 00bekT MainMenu, KOTOpBIi MBI cO3AanH paHblle. Bribepure
ero 1 Haxxmute Ctrl + D, ytoObl caenare ayOaukar. Y Bac MOSABUTCS HOBBIH 00b-
eKT, KOTOpbIi sBiserca nouepHuM ans Canvas. [I0JKHO MONMYy4YHTHCS, KakK MO-
Ka3aHo Ha puc. 9.23.
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Puc. 9.23. /léa oovekma MainMenu

HoBniii 00bexT MainMenu(1) nepeumenyiite B Settings. Cpa3y mociie 3Toro
otkmounTe MainMenu — tak 6yzner ynobuee paborars ¢ MeHo0 Settings. Ynanute
CO3[1aHHbIE KHOIIKH ¢ naHeny Settings. Tenepb HaM HYKHO 100aBHUTh:

o [lepexmouarens Fullscreen, on Oyaet nepekiaroyarbh TPy MEXIy NOJTHOIKpaH-
HBbIM U OKOHHBIM PEKHUMOM (puc. 9.24)

Puc. 9.24. /lobasnen nepexniouamens. Obpamume eHumanue, 4mo 0na UIMeHeHUA
Haonucu movt pedoakmupyem ceoticmeo "Text" oouepnezo 3nemenma "Label"

e OnemeHT Text ¢ TekctoM Volume

e [lon3ynox Volume, koTopbiii OyneT perynupoBaTb 'POMKOCTh
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e DOnemeHTt Text c Tekctom Resolution
¢ Brinagaromuit cnucok (Dropdown) ams BeiGopa pa3speleHuit skpaHa

o KHonky ¢ Haanuceio Back

W0 e o i s e oy TR L4 b <1 - @

Puc. 9.25. Jobasuru neobxooumsie nemermot

J171 TEKCTOBBIX KOMIIOHEHTOB, B TOM YHCJIE U U1 YeKOOKCa YCTaHOBHTE CBOHCTBO
Color B 3nauenue FFF — tak Bbl cnenaere uset mpHdra GensiM. Y Hac TEMHbIH
¢OH, MOITOMY YEPHBI LIBET MO YMOIYAHHIO TUIOXO CMOTPHTCS — €T0 MOYTH HE
BHIHO. Y Bac JOKHO MOIYYHThCS YTO-TO BPOZIE TOTO, YTO MMOKa3aHO Ha puc. 9.25.

OO6paTuTe BHHUMaHHE, YTO CMOTPATCS HAILM 3EMEHTHI Tak cebe — OHM HaXoasT-
Cs CNHUIIKOM ONM3KO Apyr K apyry. Beinenure Panel u ycTraHOBUTE ee CBOHCTBO
Spacing B 3HaueHue, Gonbuiee 1, HanpuMep, 5. Tak Bbl yBENUYHUTE pacCTOSHHE
MEXIY dN1eMeHTaMu (puc. 9.26).

C ocTanbHBIMHM NIapaMeTPaMH MOXETE UTPAThCs 110 CBOEMY ycMoTpeHHIo. Celuac
3aiiMeMCs POrpaMMHPOBAaHHUEM CO3JAHHBIX 3JIEMEHTOB ympaBneHus. Coszpaiite
OTAENbHBIM CKpUNT A7 oOBbekTa Settings, Ha30BeM ero Settings.cs — Tak Mbl yxKe
He OyneM BHOCHTb U3MEHEHHI B roToBbIi ckpunt MainMenu.cs 1 He Oyznem cme-
IIMBaTh BUCKHU C Kojod. Kak 0ObIUHO, IIETYOK MpaBOit KHOMKOM MBIIIM Ha Marke
Assets, xomanaa Create, C# Script. [1o ymonuaHHIO cpesia CreHEpHUpPYET CKpHIIT,
n3o0paxeHHbIH Ha puc. 9.27.
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BHumanue! Nockoneky Mbl co3gasanu aybnukat obbekta MainMenu,
eMmy yxe HasHauveH cueHapuin MainMenu.cs. He 3abygeste yganute
ana obbekta Settings koMnoHeHT MainMenu.cs v Ha3HauWTb (NyTem
nepeTackusaHus) opyron cueHapui — Settings.cs.

[ -

gatr pums Juesesees bps SR greissl Jesiei g

Puc. 9.27. Ckpunm Settings.cs no ymonuanuio

9.3.2. Ilepexkarouare/ib MOJHOIKPAHHOIO pesKMMA

Haunewm c Hamero nepexntoyaresns. OH 3aHUMAETCs NEPEKTOUEHHEM MEXITY 0~
HO3KPaHHBIM PEXXHUMOM — KOT'1a BKJIFOYEH, U OKOHHBIM — KOT/1a BBIKJIHOUEH. YTOOBI
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OoH paboTtan KoppekTHo, yoepure ranouky Is On ¢ Hauiero nepexiroyaTens, a B
Settings.cs no6aBbTe KOA:

public bool isFullScreen;

public void FullScreenToggle ()
{
isFullScreen = !isFullScreen;
Screen.fullScreen = isFullScreen;

Mb1 OGynem xpaHuTh nepeMeHHyro Tuna bool, kotopas Gyner oroOpakaTh TeKy-
11lee COCTOSIHHE — TMOJIHOIKPaHHBIN pexxuM HiM HeT. Ilo n3meHeHuio toggle sra
nepeMeHHas OyleT NepeKIoyaTbCs Ha NPOTHBOMOIOXKHOE 3HAYEHHE.

V 3kpaHa ecTtb cBoiicTBO Screen.fullScreen Tina bool. MoxHo npocTo npucBau-
BaTh 3Ha4YeHHe Haieil nepemeHHOH isFullScreen 3Tomy cBoiicTy.

Kak Buaute, Bce npocto. Octanoch tonbko B o6nacte On Value Changed()
Halllero nepekiIloyaTeNs neperauiuts oonekt Settings v BbIOpaTh (yHKIHIO

FullScreenToggle(), kak MblI yxe Aenanu padee. Hy>xHble mapaMeTpbl IPHBEAEHBI
Ha puc. 9.28.

v & v Toggle - mE]

interactable v

Transition Color Tint -
Satpat G sl U ibackorousd Gnagel © Puc. 9.28. I1apamempsi nepexnionamensa
Normai Colos L
Hightighted Color -
Pressed Cajor |
Selected Color o < . .
Disabled Color # 3anycture urpy komanaoii File, Build and Run.
Cotor Multipti ]
bl Ybenurecs, 4yTo nepewoyaresib paboTaeT Kop-

Hivigation Pa— . pektHO. IIpocTo 3anmyCTHTB CLUEHY HE BBIMIET.
5 : HyXHO OTKOMNHJIMpOBaTb MIPy M 3aMyCTHUThb
' €e — TOJIbKO, KOoTZa urpa 6yner paboTarh Kak ca-

isOn
Toggle Transition  Fade v
Graphic X Chackmark (image) @

e MOCTOSATENIBHOE MNPHII0XKEHHE, HALl NEPEKIYaA-
Group None (Toggle Group) ®
. TEJIb HAYHET pa6OTaTL.

On Value Changed (Boolean}
Runtime O« | Settings Fullbc
e b L ) e

-

v Settings

At Companant

+  9.3.3. Pery1upoBKa YPOBHSI TPOMKOCTH

Jns paboTsl ¢ HacTpoikaMH 3ByKa Ham Ui Havyana noHagodbutcs AudioMixer,

a Tarke KakoH-HHOyIb TpeK, Ha KOTOPOM Mbl OyJeM NMpoBepSTh paboTy HalKX
HaCTpOEK.
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Jlo6aBum 311 nBa 3nemeHTa. CHayana nobasnsem AudioMixer. I1paBoi kHOmKoH
MbIK B okHe Project: Create, AudioMixer. HazoBute ero GameSettings (puc.
9.29).

Puc. 9.29. AudioMixer co3zoan

Iocne storo ortkpoite okHO AudioMixer komanno Window, Audio, Audio
Mixer (puc. 9.30). Uto Obl KOHTPONHPOBATH NapaMETPhl MUKCEPA YEPE3 CKPHITT,
UX HYXHO cleaTh BUIUMbBIMH U1 3TOr0 CKpUNTa. JTa Npoleaypa Ha3blBaeTcs
Expose Parameters. {14 3Toro menkaem Ha Mixer 1 B HHCIIEKTOpE HaXOAUM
Volume 1 menkaeM npaBoil kHonko# Mbiy. Beibupaem komanny Expose 'Vol-
ume (of Master)' to script, cM. puc. 9.31.

T T 7 e e R

Puc. 9.30 Oxno Audio Mixer

O6patute BHUMaHHe Ha napameTp Exposed Parameters B BepxHel JieBoi yacTH
okHa Audio Mixer. bouto Exposed Parameters (0), crano Exposed Parameters
(1). Teneps Tam ectb napametp. LllenkaeM Ha Hero U Ha3blBaeM Halll ITApaMeTp
masterVolume (310 BaxxHo'). CiieqyeT 3aOMHHUTh UMsl, KOTOpOE eMy NpHUCBanBa-
€M — ero Hy>kKHo OyzeT yka3atb B koae (puc. 9.32).

1 Ecnu BBl yKakeTe Apyroe MMs MapaMeTpa MM He YKaXKeTe ero BooOlile, TO PY BHITTOMTHEHUN
cueHapus nonyuute coobuierne Exposed name does not exist 1 He cMO>XeTe perynupoBaTh
YPOBEHDb TPOMKOCTH



Puc. 9.32. Ilepeumenosanue napamempa

[Mepexonum B Settings.cs U cozaaeM none AudioMixer, 4T0GbI MONYYHTH CCBUIKY
Ha Hero B KoJe:

using UnityEngine.Audio;

public AudioMixer am;

[Tocne 3toro no6asnsieM MeToa 06paboOTKH TPOMKOCTH:

public void AudioVolume (float sliderValue)

{

am.SetFloat ("masterVolume", sliderValue):;
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Merton SetFloat Gyner npuHMMaTh 3Ha4YeHHMs HALLEro crainepa U MPUCBaMWBaTh
3TO 3HaueHHe napaMmeTpy "masterVolume". IlepBbIM nenom nepeiiaute k 00bEKTY
Settings 1 npucpoiite Hawr Mukinep GameSettings ceoiicTsy AudioMixer (puc.
9.33).

Puc. 9.33. Haznauaem muxwep

Ocranoch MPUKpENUTh Halll METOA K COOBITUAM claiaepa. Haxonum B MHCMEKTO-
pe cnainepa noje On Value Changed u TouHO Tak ke mpUKperuiseM o0bekT. BoT
TOJIBKO T€Mepb HaM Hallo He NpOCTO BHIOMpPATh METOX U3 CMKMCKA, @ HCMOIb30BaTh
none Dynamic float. Kak Bugute, Tam yxke eCTh Halll METOM, ¥ OH Oy#eT NoJay4yarhb
MepeMEHHYI0 OT CaMoro ciaizaepa.

Cancelinesie {)
FufScreenToggle ()
SendMenage (sring)
SendMesagelpwerds Gtring)
StopAiiCoroutines {§
StopCoroutine (g
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OO6paTTe BHUMaHHE, YTO Mbl HalpsAMYKO NPHUBA3bIBAEM 3HAUEHHUE claiaepa K
3HauYeHHsM ayauo-MHKcepa. B aynnmo Mukcepe rpoMkocTh H3meHsercs ot -80 mo
20. Ham xe mocratouHo MeHATh oT -80 (HeT 3Byka) 10 0 (HopManbHbIi 3ByK). B
HACTpOiiKax cnaiaepa MUHUMalIbHOE 3Ha4€HHE BbICTaBseM Ha -80, MakCUMab-
Hoe Ha 0, 4TO U MoKa3aHo Ha puc. 9.34.

Ocranocs npoBepuTh, pabotaer au Haw ciaaiaep. JJobaBum koMnoHeHT Audio
Source. Ero HyxHo no6asnsate Ha Canvas. Ckadaiite kakoid-to MP3-daiin u um-
NOPTUPYHTE €ro B MPOEKT MyTeM MPOCTOro NepeTacKMBaHUs B 00nacTb 0603pe-
BaTeNs NPOEKTa.

Hanee namenute ceorictso AudioClip o6nexra Audio Source — Bribepute panee
UMIIOPTUPOBaHHbIH aynuo-¢ain. Taioke BkarouuTe cBoiicTBa Play On Awake u
Loop, 4ToObl 3ByK BOCIPOHU3BOAMIICS IPH 3allyCKe MPHIIOKEHHUS U AIHIcs Oec-
KOHeuHo. B kauectBe mapamerpa Output HyXHO yka3aTb Ham 00bekT Game
Settings.

Puc. 9.35. [Iapamemput o6vexkma "Audio Source"

3amycTuTe Urpy, kak ObUIO MOKa3aHO BhILIE U YOEOUTECh, YTO Haul claiaep pa-
OoTaer.

9.3.4. Cnincok ¢ paspelieHMAMH IKPaHa

OKpaHbl y BCEX Pa3HbIE U Hallepen yraaarh, Kakue pa3penieHys Ha Hux OyayT noa-
JOEPXKUBATBCS HEBO3MOXKHO. [103TOMY 7151 HACTpPOEK pa3pelieHHs: 3KpaHa HYKHO
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CHa4daJia IOJIY4YHUTb BCE BO3MOXXHBIC pa3p€lICHHs, @ TIOTOM 3aIl0OJIHHTh CITUCOK pas-
pCH.lCHHﬁ 3THUMH 3HAYCHHUSAMH.

[lepBoe uTo HaM mMoHanoOHuTCs — MaccuB THna Resolution[] roe Mel OGynem xpa-
HHTh 3HAYEHHs pa3pelleHui JKpaHa.

OnHako y MyHKTOB BBINAJAIOLIEro CIHCKa THI — string. [ToaToMy co3naem crucok
List<>, B KOTOpBIH MBI OyZIeM COXPaHATh 3HaYE€HHS BO3MOXHBIX pa3pelueHui. s
paboThl CO CIMCKAaMH HEOOXOAUMO MOAKIIOYHTh!

using System.Collections.Generic;

Taroke HaM OHagOOUTCs CChUIKAa Ha cOOTBETCTBYIOLIMH Dropdown. Jlns paboTel
¢ Ul aneMeHTaMH cleqyeT Takxke MPOIHCaTh:

using UnityEngine.UI;

B ckpunre no6asnseM ciaeayomume mous:

Resolution[] rsl;
List<string> resolutions;
public Dropdown dropdown;

HMunnmnanu3anuio U 3arnojHeHHe I[IpOBOAHWM B METOOE Awake. 3toT METO BBI3bI-
Bac€TCs NPH 3aITyCKe O61>eKTa, COOTBETCTBEHHO BBINIOJIHACTCA paHbLIC, YEM BCE
OCTaJIbHBIC METOOBI.

IMonyyaeM 3HauyeHHs M Kaxaoe M3 HHX nobaBnsem B List B ¢opmate
wkpuHa*Beicorta. [Tocne 3toro ouniaeM cnucok Dropdown M 3amonHseM ero
HOBBIMH OINLHAMH.

public void Awake ()
{
resolutions = new List<string>();
rsl = Screen.resolutions;
foreach (var i in rsl)
{

resolutions.Add (i.width +"x" + i.height);

dropdown.ClearOptions () ;
dropdown.AddOptions (resolutions) ;
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Teneps HYXHO cO34aTh METOI, KOTOpLIi OyaeT MeHATDb pa3pelleHue 3KpaHa. Kak
U B MpeABIAYLIMUX MyHKTaX — NpUHUMaTh 3HaueHue Oynem ot Ul anementa. Cos-
naeM ¢GyHKUHIO, KOTOpas pUHAMAET int

public void Resolution(int r)

{
Screen.SetResolution(rsl{r].width, rsl[r].height,

isFullScreen);

}

B Meton SetResolution() Heo6xoauMo nepenats napameTpsl — IIMPHHA, BEICOTA U
OyneBCKy10 NepeMeHHY0, OTBEYAIOLIYIO 32 MOJHbIA 3KpaH. Y Hac Takas yxe ecTb
~ 3710 isFullScreen. [Tepenaem ee B pyHKUHIO.

Janbwe He 3a0bIBa€M MOAKIIOYMTH K COOTBETCTBYHOLIEMY COOBITHIO Hall Me-
tox Resolution u3 rpynnsl Dynamic Int, a Tak e 106aBUTb CCBUIKY Ha HYXHBIH
Dropdown (puc. 9.36).

Puc. 9.36. Ilapamempui ckpunma. Ccviika Ha 6bl-
naoarowuii cnucox. Ecnu on y eac nassieaemesn
uHaue, 3Hauenue napamempa ""Dropdown’’ y eac

b6ydem omauuamscs.

Puc. 9.37. Ilapamempel ésinadarouiezo cnucka.
Peakyusn na cobsimue On Value Changed

9.4. Peakuus Ha kHONIKH Settings u Back

Ha naHHBIH MOMEHT Hallla Urpa 3amyCKaeTcs cpa3dy 3KpaHa ¢ HacTpoiKaMy, a Ha
IJIaBHYIO CLIEHY, Kak U B OCHOBHO€ MEHI0, IEpeHTH HEBO3MOXHO. McnpaBiM 3T0.
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Jns kHomku Settings HaM He HY)XHO NKCaThb HUKAKOH KOJ, TaK KaKk HEKOTOPBIH
(byHKLHOHAI YK€ BCTPOEH.

CyTb B TOM, uTO MbI OynemM akTuBupoBaTh GameObject. KHonka Settings nomkHa
JeaKTUBHpoBaTh 00bekT MainMenu 1 akTHBHpoBaTh 00BbekT Settings. KHonka
Back, Hao6opoT, nomkHa deaxkmusuposams obbekm Settings U axmugupogams
obvexm MainMenu. BribupaeM kHonky Settings 1 B OnClick() nepetackuBaem
Haw o6wbekT Settings. B ¢yHkuusax Bei6upaeM GameObject.SetActive() u cta-
BUM TajlouKy. AHaJIOTHYHO 11 00bekTa MainMenu, HO TaNoOUYKy yXe HE CTaBUM

Puc. 9.38. O6pabomuuk naxcamus KHOnKY
"Settings'. Cxpoisaem MainMenu, omobpaxcaem
"Settings"

Hy a nns kHonku Back, xoropas Haxonutcs B
MEHI0 OMNUHUH, MOXHO TakKUM >xe 00pa3oM BbI-
3BaTb Metoa SetActive() ans obbekra Settings,
HO Ha 3TOT pa3 HaM HY»XHO HHaKTHBHPOBATh HalLll
00BbEKT, MO3TOMY MBI IPOCTO HE CTABUM TaJIOuKy.
3arto cTaBUM ranoyky anas oobekra MainMenu.

Puc. 9.39. O6pabomuux naxcamus Ons KHORKU
"Back''. Jeakmusupyem "Settings'", axmueupyem
MainMenu

Teneps neaktuBUpyiite 00bekT Settings 1 akTu-
BUpYiiTEe 06bekT MainMenu. 3anycTute urpy u
NOCMOTpPHM, Kak oHa BeIrsaaut. Ha puc. 9.40 no-
Ka3aHO IVIaBHOE MEHI0, Ha puc. 9.41 — naHens ¢
HacTpoikaMu. Ybenurech, YTo KHOMkH Settings
1 Back pa6oraer, kak cnenyer. Eciu oHu He pa-
00TaroT, 3HAYUT, Bbl YTO-TO CAEJAIH HE TaK.
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Puc. 9.40. I'nasnoe menio

Puc. 9.41. Hacmpoitku uzpot

[TonHblit Ko ckpunTa Settings.cs mpUBeAEH B JUCT. 9.4.

Nuctunr 9.4. Cuenapun Settings.cs

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

using UnityEngine.Audio;

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

public class Settings : MonoBehaviour

{

public bool isFullScreen; // TpM3HAK [OJIHOSKPAHHOI'O
pexmnMa

public AudioMixer am; // aymovo-mukumep

Resolution[] wsil,;

List<string> resolutions; // MaccuB paspeleHMnn

public Dropdown dropdown; // CchUlka Ha CIMCOK C
paspeleHnsMmu

public void FullScreenToggle ()
{
isFullScreen = !isFullScreen;
Screen.fullScreen = isFullScreen;

public void AudioVolume (float sliderValue)

{

am.SetFloat ("masterVolume", sliderValue);

public void Awake ()
{
resolutions = new List<string>();
rsl = Screen.resolutions; // mnojiyuyaeMm paspeleHus
3KpaHa
// Ina KaxIoro pas3pelleHus 3alloJIHSeM CIMUMCOK
foreach (var i in rsl)
{
resolutions.Add (i.width +"x" + i.height);
}
// OummaeM JOOBIE 3JIEMEHTH
dropdown.ClearOptions() ;
// DIoBaBiigeM HOBHE 3JIEMEHTH
dropdown.AddOptions (resolutions) ;

public void Resolution(int r)



Unity. Monnoe pykosoacteo [ < unity

// YcTaHaBIMBaem pas3peleHue
Screen.SetResolution(rsl(r].width, rsl[r].height,
isFullScreen);

}

Ha 3tom Bce. Mbl He TOnbKO pasobpanuck ¢ aneMentamu Ul, HO U mocTpouIH
9KpaH HaCTPOEK U INTaBHOE MEHIO IUIsl HAlllEil UTPhI, TO €CTh pa300paliuch, KaK MC-
noJb30Bath neMeHThl Ul. B cnenyromux riaBax Mbl IOrOBOpPUM 00 aHUMaIUH:

KaK 3aCTaBUTb Halll NIEPCOHAX ABHUIATLCA.




nmasa 10.

AHuMauus
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B xoMneroTepHoii urpe 6e3 aHMMalMH HUKaK. XOTHTE, YTOOB! IBH)KEHHE MEPCO-
Haxka OblJIM peaTMCTHYHBIMH — HY)KHO HCII0JIb30BaTh aHMMALIHIO, HHAY€ €ro rnepe-
MeELLEHHE MO0 clieHe OyneT HallOMHHATh CUTYalHI0, KOraa peOeHOK NepecTaBiseT
UIPYLIKY, Y KOTOPOH He JBHIalOTCsl KOHEYHOCTH, 10 MOBEPXHOCTH. Bpone 6b1 1
nepeMeLIaeTcs, HO PyKH 1 HOTH He JBHUratoTcs. Takke aHMMaLus Hy>KHa /71 CO3-
JAHHS BCAKOTO pozia BU3yaslbHBIX 3(GeEKTOB, HanpHUMep, BpallleHHs! PYy4YKH MPH
OTKpPBbITHH ceiia, BpallleHHH KoJIeC aBTOMOOMIIS H T.A.

10.1. O030p cucremMbl AaAHUMALUHT

Unity obn1anaer clioXXHOH CHCTEMOH aHHMalMH, KOTopas 00ecreuyrBaeT:

1. Ilpocroii pabouuii mpouecc MU HAaCTPOHKY aHHMALMH IJI1 BCEX 3JIEMEHTOB
Unity, Bk1toyass 00beKThI, IEPCOHAXXEH U CBOHCTBA.

2. Toanepxka UMIOOPTHPOBAHHBIX AHWMALMOHHBIX KIWIOB M aHHUMAlMH, CO3-
nanHoii B Unity

3. I'yMaHouaHas aHUMAlUs PETAPreTHHra — BO3MOXHOCTh MPHUMEHSATh aHHMa-
LIMIO OT OJHOH MOJENIM NepCOHaXa K APyroi.

4. VYmpouleHHbIiH pabouynii mpouecc /1 BbIpaBHHBAaHHS AHUMAIMOHHBIX KITHIIOB.

5. YnoOHblil npenBapUTeNbHbBIH NPOCMOTP aHUMALIMOHHBIX KIIHIIOB, EPEXOI0B
¥ B3aMMOAEHCTBHH MEXIy HUMH. DTO MO3BOJISET aHUMaTopaM pabortaTs 6o-
Jiee HE3aBHCHMO OT ITPOrpaMMHUCTOB, CO3AaBaTh IPOTOTUIIBI U IPOCMATPUBATh
CBOM aHHMalIIMH JI0 TOrO, KaKk OyJeT HanKicaH pealbHbIH KOII.
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6. anaBneHue CJIOXKHBIMH B3aUMOJIECH CTBUAMH MEXOYy aHHMaUuHuAMH C IIOMO-
IO HHCTPYMEHTA BHU3YyaJIbHOI'0O MporpaMMHpOBaHUA.

7. AHHMMauMs pa3IHYHBIX YACTEH Tena ¢ pa3TuYHOMN JIOTHKOM.

8. OcoOeHHOCTH HACJIOEHUS U MaCKHPOBKH

Cucrema anuManuu Unity OCHOBaHa Ha KOHUEMIHH aHUMALIHOHHBIX POJTHKOB, KO-
TOpBIE coaepkaT UHGOPMALIUIO O TOM, KaK onpenesieHHble 00bEKThI JODKHEBI CO
BpEMEHEM H3MEHATh CBOE IMOJIOXKEHHE, BpallleHUe WM Apyrue coiicTea. Ilpen-
CTaBUM, YTO €CThb MOJIENIb YEJIOBEKa, KOTOpas MOXeT CToATh (idle), untu (walk),
Oexatb (#un) u npeirath (jump). Tak BOT IS KaXIOTO M3 3THX COCTOSHHUH JI0JI-
*eH ObITh CBOH aHUMALIMOHHBIN POJIHK.

Kaxxaplii KU MOXHO paccMaTpHBaTh KaK ONHY JIMHEHHYIO 3aIHCh. AHUMALHOH-
HBI€ KJIHMIB] U3 BHEIUHHX HCTOYHHKOB CO3JAI0TCSA XyIOXKHHKaMH HJIH aHUMaTopa-
MU C TIOMOILBIO CTOPOHHHX HHCTPYMEHTOB, Takux kak 3D Max unu Maya.

AHHMaIMOHHBIE KITUMBl 3aTEM OPraHU3yHOTCAd B CTPYKTYPHUPOBAHHYIO CHCTEMY,
MOXOXYH0 Ha OJIOK-cXxeMy, Ha3piBaeMyro Animator Controller. AHMMalHOHHBIN
KOHTPOJUIEp ACHCTBYET KaK «KOHEYHBIH aBTOMAT», OTCJIEXKHUBAIOIIUH, KAKOH KITHIT
JIOJDKEH BOCIIPOM3BOIUTHCH B JAHHBI MOMEHT, U KOTAa aHUMAallUH JTOJKHBI Me-
HATBCS WJIM CMEIIUBAThCA. TakkKe OH COAEPXKUT HHGPOPMAUHIO O Mepexoaax U3
OJIHOTO COCTOSIHUA B Apyroe. Hampumep, 4enoBeK, KOTOPBIH OEXHT, HE MOXET
OCTAaHOBUTHCS MTHOBEHHO, MO3TOMY OH CHa4vajia JOJDKEH IEePEeHTH B COCTOSHHE
walk, a 3aTteM — B idle.

OuyeHb MPOCTOH aHUMALMOHHBIH KOHTPOJUIEP MOXET COMNEPXkAaThb TOJBKO OIHH
WIH [Ba KJIMNA, HalpUMep, jd COCTOAHHUI MpocTos U xonsObl. bonee nponasu-
HYTbIil aHMMALIMOHHBIN KOHTPOJIJIEP MOXET COAEPXkaTb AECATKH T'YMaHOHIHBIX
aHUMalHU{ O BCeX ACHCTBUH ITIABHOTO reposi U MOXET CMELUUBAThCS MEXIY
HECKOJIBKUMH KJTUNIaMH OTHOBPEMEHHO, YTOOBI 00ECNEYUTh JIABHOE BUXKEHUE
IIpH NEpEMELIEHUH UTPOKA MO CLEHE.

Cucrema anuMauuu Unity Takke HMEET MHOXXECTBO CHENMANbHBIX (DYHKUHH
I 00pabOTKH T'yMaHOMOHBIX MEPCOHaXeH, KOTOphle JAIT BaM BO3MOXHOCTh
NEepPEeHaCTPOUTh T'YMaHOHIHYIO aHHMAlHIO U3 JIIOOOro HCTOYHHKA B Bally COO-
CTBEHHYIO Mozeb nepcoHaxa. J{is atoro B Unity ucnonb3yercs cucteMa Avatar,
MO3BOJIAIOLIAs Y€TOBEKOMOAOOHBIM MEPCOHaXaM OTOOpaXkaTbCs B OOLIMI BHY-
TpeHHu# dopmar. J{is noayueHus 6ojee moapobHOH HHPOpMaUHH 00paTHTECH
K JOKYMEHTaIHH'.

‘ Cwm. https://docs.unity3d.com/ru/current/Manual/class- Avatar.html
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Bce 3TH yacTH — aHUMalMOHHBIE KJIMITbl, aHUMALMOHHBIH KOHTpPOJLIEp M aBaTap
— coOpaHbl B HITPOBOM OOBEKTE MMOCPEACTBOM KOMIIOHEHTa Animator. Y AaHHOro
KOMITOHEHTA €CTh CChUIKa Ha aHMMAIIMOHHBIH KOHTPOJLIEP H, €CITH HYXHO, Ha aBa-
Tap Ajs 3ToH MoaeaH. AHUMALMOHHBIH KOHTPOJUIED, B CBOIO OYEPE/b, COAEPHKUT
CCBUIKH Ha HUCIMOJIb3yeMble aHUMALIMOHHBIE KIHUIIBI.

PaccmoTpum auarpammy, H3obpaxeHHyro Ha puc. 10.1:

1. AHHMAaUMOHHBIE KITUIIBI UMIOPTHPYIOTCS U3 BHEILIHETO HCTOUHHKA HITH CO371a-
torcs B Unity. UToOBI HOTPEHHPOBATHCS, BBI MOXKETE 3arPy3UTh O€CIIJIaTHBIE MO-
JIeJIH U3 Mara3uHa acceToB. Bot, HanpuMep, HEIIOXOH nakeT Attps.//assetstore.
unity.com/packages/3d/animations/basic-motions-fiee-pack-154271.

2. AHMMalUMOHHBIE KIHIMBI Pa3MELIAlOTCs W PAacHoNiaraloTcs B aHUMALMOHHOM
KkoHTposuiepe. O61acTh 2 COAEPXKUT BUJ aHUMALIMOHHOTO KOHTPOJIIEPA B OKHE
Animator. CocTosHHS MoaeH (KOTOpble MOTYT MPEACTABIATh aHUMALHIO HIH
BJIO)KEHHBIE MOJCOCTOSHUA) OTOOpaXKAIOTCS KaK Y3Ibl, COEAMHEHHbBIE IHHUS-
MH. AHHMaLHOHHBIH KOHTPOJIIEP CYILECTBYET Kak acceT B OKHe 0603peBarens
IpOEKTa.

Puc. 10.1. Cucmema anumanuu

3. Mopens nepcoHaxka HMeeT 0COOYI0 KOH(PUIypalHio KocTel, KoTopble ObUTH
npeoOpa3oBaHbl B 001l popmar aBatapa Unity. BuaeH ckener, a Taxxe oc-
HOBHbIE TOYKH, B KOTOPBIX MOXET IIPOUCXOAUTH IBHKEHHE KOCTEH.

4. Tlpu aHHMMaLMH MOJIENH NIepCoHaXa K Helt 106aBnseTcss KOMIIOHEHT Animator.
B okne Inspector BHIeH KOMIOHEHT Animator, KOTOpOMY Ha3Ha4eHbl aHH-
MAalLMOHHBIH KOHTpOJUIEp U aBaTap. AHMMATOp HCIOJb3YeT UX BMECTE, YTOOBI
0XXHUBHUTH Mozenb. Cchulka Ha aBaTtap HeOOXOOMMa TOJIBKO NPH aHUMALIUH 4e-
noBekonofo6Horo nepcoHaxa. [l Apyrux TUIOB aHUMALMH TpebyeTcs TOb-
KO aHHMAalIMOHHBIH KOHTPOJLIED.
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PazymeeTcs, aHUIMUPOBaTh MOXKHO HE TOJIBKO Y€JIOBEKONMON00HBIE MozaeH. [1pu
JKeJaHHH BBl MOXETe aHUMHPOBATh Bce, YTO yroaHo B Unity. PaccMoTpuM mpo-
CTOH mpuMep aHUMaLUHu MozaenH Ky6a. M3noxeHHbIe 30eCh MPUHLHIBI BBl CMO-
JKETE UCIMOJIb30BaTh HA MPAKTUKE MPU aHUMAaLK O60Jiee CIIOKHBIX MOJIEIICH.

Cospnaiite HoBbIE mpoekr chlQ) u noGaBeTe Ha cueHy Momenb kKyba (MeHRo
Gameobject, 3D Object, Cube), puc. 10.2.

Puc. 10.2. Mooens Kyba oobaeénena na cyeny

B oxHe 0603peBaTens NpoeKToB co31aiTe Bce, YTO BaM OHAaA00MTCs pH paboTe
c 3To# cueHoi. lllenkHuTe NpaBoi KHONKOM MBIILK Ha Assets U 3aTeM BblOepHTE
[I0OYEPEIHO CIEAYIOLIHNE KOMaH bl MEHIO:

e Create, Animation controller — co3naer aHMMaLMOHHBIN KOHTPOJLIEP
e Create, Animation — co3gaet aHUMaIHIO

e Create, C# Script — co3naeT cKkpunT

Co3naHHbIe acceThl MokazaHel Ha puc. 10.3. iMeHa MoXeTe OCTaBUTh MO YMOJI-
YaHUIO, a MOXETE epeMMEHOBATh TaK, Kak BaM Oosblie HpaButcs. Janee s Oymy
paboTaTh ¢ UMEHaMH 10 YMOTYaHHUIO.

Hanee OyneTr nokaszaHo, Kak co31aTh aHUMaLIMIO Kyba, KoTopasi Oy/ieT akTHBHPO-
BaThCs M0 HAXKATHIO JIEBOH KHOMKHU MBILLH.
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Puc. 10.3. Co3z0annsle accemut

[TepBBIM 1€JI0M HY)XHO CO31aTh COCTOSIHHE, KOTOPOE 3aCTAaBHUT KyO BpallaThCs.
3710 cocTosiHUE Mbl OyleM BbI3bIBATh U3 HALLETO CKpHUIiTa. J[J1d co3aaHus cocTos-
HUH MBaXKIbl LWIEJKHUTE MO KOHTpOJUIepy aHuMalu (Animation controller). I1o
YMOJIYaHHIO, y Bac OyIeT TP COCTOSIHHUS, KOTOPbIe HUKAK HE CBS3aHbl APYT C ApY-
roMm (puc. 10.4).
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Puc. 10.4. Cocmoanua aHuMayuoHH020 KOHMPOINEPA RO YMONLAHUIO

Yto6bl co3maTh COCTOSIHHE, LIEJKHUTE Ha IMyCcTOM 001acTH NmpaBOM KHOIMKOH
MbILIH ¥ BblOepuTe komaHay Create state, Empty. Co3naiite cocTOsHHE — OHO
Oyner otoOpaxkeHO B BHAE OpPaHXEBOro NpsMoyrojbHUKA. [lepenmenyiite ero B
Normal. Ces3b Mexxny Entry u Normal 6yner co3nana aBToMarnuecku. JT0 03Ha-
YaeT, YTO 10 YMOJIYAHHIO OOBEKT NEPEeXOaUT B cocTosiHue Normal.

Cosnaiite BTOpOoe cocTosiHHe U HazoBuTe ero MouseDownState. JfomxHo nosy-
YUTbCA, KaK OKa3aHo Ha puc. 10.5.

Tenepb Hy)XHO co31aTh nepexonsl U3 cocrosiHus Normal B MouseDownState u
oOpatHo. JInHNM co cTpenkaMH Ha3bIBalOTCA nepexonamu. s coznanus nepexo-
Ja LIEeJTKHUTE NpaBoH KHONKOH MBI Ha cocTossHMH Normal 1 BeIOepHTE KOMaH-
ny Make Transition. [lanee menkuure Ha cocrosaun MouseDownState, 4ToOb!
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co3mate nepexon w3 Normal B MouseDownState. Caumure ¢naxxok Has Exit
Time. [lomkHO NOMy4HTHCA, KaK Moka3aHo Ha puc. 10.6.
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Puc. 10.5. IIpoyecc nacmpoiKku anuMayuoOHH020 KOHmMpo11epa
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Puc. 10.6. Cocmoarnus nacmpoensi

CoCTOsIHHsI HACTPOEHBI, OIHAKO ceif haKT He 3acTaBUT Halll Ky0 Bpamartbcs. Ham
HY»XHO n00aBHTH aHMMalUMIO B cocTtosHue MouseDownState. Bribepure 310
COCTOSIHHE M NlepeTaliuTe aHUMaLHIO, KOTOPYIO Bbl HEJABHO CO3alH, B rose Mo-
tion, kak nokasano Ha puc. 10.7. OTHM Bbl Ha3HAYMIH AaHUMALMIO JAHHOMY
COCTOSIHHIO, TO €CTh KOTZIa Halll 00BEeKT OyleT BXOOUTh B JAHHOE COCTOSIHHE, Oy-
JeT BOCIPOU3BOAUTHCS HA3HAYEHHAs BAMH aHHMALHA.




Puc. 10.7. Anumayus nasnauena cocmoanuio "MouseDownState'

Tenepb y Hac ecTb aHUMALMOHHBIH KOHTPOJJIEP, BHYTPH KOTOPOTO CO3AaHbl Ba
COCTOSIHHSL 1 OTHOMY M3 HHMX Ha3HaueHa aHuMauus. Ho cam ky0 erie Hudero He
3HAET O TOM, YTO MBI COOpaIHCh €ro aHUMHPOBaTh. [103TOMY BepHHTECH Ha CLIEHY,
BbIOEpHTE Ky0, a 3aTeM IepeTaliuTe KOHTPOJIIep aHMMaLuH Ha Ky0. To e camoe
coenaiire 1 qs cueHapus (puc. 10.8). Co3gaHHbIA aHUMaLMOHHBINA KOHTPOJLIED
Ha3Ha4YeH Mojenu Kyoa.
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Y6enuce, uto kyb Bce ewe BeiOpaH u HaxMuTe KHONKy Add Component BHU3Y
uHcnekropa coicTB. Jlo6aBbTe kommoHeHT Physics, Box Collider. OH HyxeH,
4TOOBI ONpENENUTh, ObUT JIM MPOU3BEIEH IUETYOK MBIHIBIO HAa HTPOBOM OOBEKTE.

Bot Tenepb Mbl MOXEM MPUCTYNHTh, COOCTBEHHO, K CO31aHHIO CaMOH aHUMaLIUH.
Bribepute ky6 B uepapxuu ¥ Haxmure Ctrl + 6. 310 OTKpoeT okHO Animation.
Jlo6aBbTe anuManuio BpauieHus (Rotation). [[ns BeiOopa THMa aHUMalMH HC-
nons3yirte kHonky Add Property, 3atem Bei6epute Tun anuManuu — Transform.
B cniucke Ha puc. 10.9 Het cBoiicTBa Rotation, mockonbky oHO yxe Obl10 BeIOpa-
Ho: [To OKOHYaHHIO Bcex NeHcTBH y Bac nomkHa 6Tk cTpouka Cube:Rotation
B OKHE aHMMaLHH.
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Puc. 10.9. Hacmpoitka anumayuu o1a Kyoa

Tenepp camoe uHTEepecHoe. Pa3BepHUTe OKHO Animation (puc. 10.10). HyxHo
3acTaBUTh Ky0 Bpawatbes. VaeansHo, eciu y Bac ABa MOHHTOpA — TOTAAa OKHO
aHUMAallMH MOXKHO MIEPEMECTHTh Ha BTOPOit MOHUTOP, YTOOBI BBl BUZIEIH, KaK Bpa-
maercs Moaens. Eciu y Bac OMMH MOHHUTOP, TO OKHO aHUMAalHH MOXKHO TOMe-
CTHUTB TOJ CLIEHY, YTOObI BaM ObLI BUIEH KYO.

Wrak, 11 HauanbHOH NO3MLMH YCTaHOBUTE cBOicTBO Rotation.z paBHbiM 0. 3a-
TEM MepeTalluTe MapKep BpeMEHH BIpaBo, HAPUMED, Ha OAHY MUHYTY BIIPaBo,
U 1/ KOHEYHOH MO3ULHH yCTaHOBUTE 3HaueHHe 90 rpaaycos, Kak MOKa3aHO Ha
puc. 10.10. MoxxHO yka3aTh MPOMEXYTOUYHbIE 3HAUEHHs], €CJIH Bbl XOTHTE, YTOOBI
Ky0 Bpaliancs HepaBHOMEpHO, Hampumep, i BpeMeHH 0:45 yCTaHOBHUTH 3Ha-
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yeHue 45 rpagycos. Toraa ky6 OyaeT HEMHOro JepraTbcs B MPOLECCE OBOPOTA.
Haxxmure kHonky Play, 4ToObI NOCMOTPETH YTO MONMYYHIOCH.

Puc. 10.10. Hacmpoiika anHumayuonnozo gpexma

Octanock aeno 3a ManbiM — Hanucath ckpunt (nuct. 10.1), obecneynBarouiuii
nepexon Kyba B COCTOSIHHE aHMMAL[MH MPH HAXKATHH JIEBOH KHOIKH MBILIH.

NucTtunr 10.1. CueHapun ans kyba

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

public class NewBehaviourScript : MonoBehaviour

{
// Start is called before the first frame update
void Start ()
{

// Update is called once per frame

void Update ()

{

// OnpemenuTb, HaxaTa JiM JieBas KHOIKA MM

if (Input.GetMouseButtonDown (0))
{

var ray = Camera.main.ScreenPointToRay (Input.

mousePosition);
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RaycastHit raycastHit;

if (Physics.Raycast (ray, out raycastHit, 100))
{
// moaydaeMm kojJjainep, N0 KOTOPOMY UWEJKHYJN
var colliderHit = raycastHit.collider;
// nonyunmTs OBBEKT UTPE, K KOTOPOMY MPMBSA3aH

// xonjainmep
var gameObjectHit = colliderHit.gameObject;

// nonyumuTh aHuMaTop gameObjects
var animator = gameObjectHit.GetComponent <Animator>

// BOcCHpomM3BeIeHMe aHMMalum
animator.Play ("MouseDownState"):;

3amycTHTe Mrpy, €CiH Bbl BCE C/EJaIH NpaBHJIbHO, Hawl Ky6 Oyaer Bpaluatbcs
NpH Lem4Ke MbIH Ha HeM (puc. 10.11).
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Puc. 10.11. Ky6 epawmaenica

Ecnu NMOABITOXHTb, TO Bbl TOJILKO YTO Y3HAJIH!:

o Kak HAaCTpPOHUTb COCTOAHHUA MEPCOHAXKA U MEPEXOAbl MEXAY HUMH C NMOMOIbIO
AHUMAUHOHHOI'0 KOHTpOJIJIEpa

................................................................................
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o Kak co3naTh aHUMAaLHIO IS HUI'POBOI'0O 00BeKTa

o Kak nepeBecTH HTpoBoH 0OBEKT B HY)KHOE COCTOSSHHE aHUMALIHH

[Tpumep XOThb ¥ IPOCT, HO NPUBEAECHHBIE B HEM IPHHLHIIBI MOTYT HCIIOJIB30BAThCS
11 paboThI ¢ 6oJiee CI0MKHBIMH MOJIEIISIMH.

10.3. AHUMALMOHHBIA KOHTPOJLJIEP

JlaHHBIN pa3nen MONHOCTHIO MOCBSIIEH aHUMAalMOHHOMY KOHTpoJuiepy. B mpo-
[IJIOM pa3jiesie Bbl YK€ NmornpoOoBagu nopaboTraTe ¢ HUM Ha MPaKTHKE W Mpel-
CTaBIISETE, 3aUEM OH HYXKEH.

AHHMAaLHOHHBIA KOHTPOJIEp M03BOSET HACTPaUBaTh U yIpaBIsTh HAOOPOM aHH-
Malui nepcoHaxa uid HHoro anuMupoBaHHoro Game Object.

KoHTponnep MMeeT CChUIKM Ha HCMOJNB3YEMBIE UM aHUMAllMOHHBIE KIIHMBI, W
yIpaBiseT pa3IUYHbIMH aHUMALMOHHBIMH COCTOSHHUSIMH U MEPEXOAaMH MEXIY
HHMH, HCIIONB3Ys, TaK Ha3piBaeMbld State Machine (KoHeuHBIH aBTOMAT), KOTO-
pBIi MOXET OBITh MpEACTaBIEH B BUE OJIOK-CXEMBI, WM MPOCTOH MpPOTrpamMMEl,
HanMCaHHOM Ha S3BIKE BU3yaJbHOTO MporpaMMupoBanus B Unity.

B HekoTOpBIX CUTyalMsX I Bac aBTOMaTH4eCckH co3aaercs Animator Controller,
HarpuMep, B Cllydae, KOoraa Bbl HauHMHaeTe aHMMHpoBaTh HOBBIH GameObject ¢
MOMOILBIO OKHA aHUMALIHH.

B npyrux ciyuasix Bel 3aXOTHTE co31aTh HOBBIH acceT Animator Controller camo-
CTOSATEIBHO M HayaTh A00ABIATH B HETO COCTOSIHHS, IEpETacKHBas aHMMAalHOH-
HBIE KJTHIIBI M CO31aBasi IEPEX0/Ibl MEXIY HUMH, 4TOOBI CHOPMHPOBATH KOHEUHBIH
aBTOMAT, 4TO M OBLIO MOKa3aHO B IPEIbIAYILEM pa3lee.

OkHO Animator conepxHr;

¢ Bumxer caos anumaumii (Animation Layer) — HaXOZUTCS B BEPXHEM JIEBOM
yriry
¢ Bumker napaMeTpoB coObITHA — HAXOIUTCS B HUKHEM JIEBOM YTITy

e Bu3yaau3zauMio MalIMHbI COCTOSAHHIH

Mpumeuanne. OkHo Animator ByaeT Bcerga otobpaxarb MalunHy
COCTOsIHUIA U3 nocsnieaHero BbibpaHHOro acceta .controller, He3asu-
CMMO OT TOrO Kakasl CLieHa 3arpyxeHa.
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Cocrosinnsi aHuManuu (animation states) — OCHOBHBIE JJIEMEHTBI MAaIIHHbI CO-
cTosiHui aHuMauuu (Animation State Machine). Kaxxnoe coctosiHue comepxut
HHIMBUAYAJbHYI0 aHUMALHOHHYIO MOCJIEA0BaTeIbHOCTh (WK blend tree), kOTO-
past OyIeT MPOUrPBIBATHCS, KOTIa MEPCOHAX HAXOOUTCS B 3TOM COCTOSHHU. B TOM
clly4ae, KOT/1a UTpa BbI30BET NMEPEXOA COCTOSHHSI, NEPCOHAaX CMEHHT COCTOSIHHE
Ha OpyToe, Ybsl MOCIEe0BaTEIbHOCTh aHUMALMK OyIeT HCMOIb30BaHA.

Korna Bel BHIOHpaeTe cocTosiHuEe M3 HHCNekTopa Animator Controller, Bol yBUIH-
T€ CBOWCTBA Ij151 3TOro coctossHus (puc. 10.12, tadn. 10.1).

Puc. 10.12. AnumayuonHble COCIMOAHUA: CBOIICINEA

Tab6ruya 10.1. Ceoiicmea aHUMAUUOHHO20 COCIMOAHUA

CaoiicTBO Onucanue
Speed CranpapTHas CKOPOCTb aHUMALIUU
Motion Kaun anuManuu, Ha3Ha4eHHBIH Ha 3TO COCTOSTHHE
Foot IK HyxHo au yuntsiBath IK HOr 1715 3TOrO COCTOSIHMA
Write 3anuceiBaeT M AnimatorStates 3HaY€HHs MO0 YMOJYAHHIO IS
Defaults CBOMCTB, KOTOpbIE HE aHUMUPOBAHBI €70 ABHKEHHEM
Mirror JlOMIKHO M COCTOSIHUE 3€pKANTUPOBAThC. [IpUMEHUMO TOJIBKO
K 4€JIOBEKONOoA0OHOM aHUMAaLHH
Transitions | CrniMcok nepexoa0B U3 3TOro COCTOSHHUS
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CocTosiHHE N0 YMOIYaHHIO 0TOOPakaeTCs OPaH)KEBBIM LIBETOM. JTO COCTOSHHE,
B KOTOPOM MalliiHa OyAeT NpH akTUBaUMH. Bbl MO)keTe U3MEHHTb TO, KaKoe CO-
cTosiHHe OyNeT CTaHAapTHBIM, Ha)XKaB NMPaBOH KHOMKOH Ha HY>KHOM COCTOSIHUH H
BbIOpaB U3 KOHTEKCTHOro MeH10 Set As Layer Default State.

Any State — oco60e cocTosiHHE, KOTOpOE BCeraa cyluecTByer. OHO MOAXOAUT A
CUTYyaLMH, KOrJa Bbl XOTUTE NEPEKTIOYUTHCS Ha ONPEeIEHHOE COCTOSIHUE, HE3a-
BHCHMO OT TEKYLUEro COCTOSIHHA. JTO Oonee OBICTpBIHA cnocob, Hexenu nobas-
JIEHHE MCXOMSLLEro Mepexoa KaxIOMy COCTOSHHIO. YUTHTE, YTO B BUAY CBOEH
dyHkunH, Any State He MOXKET ObITb KOHEUHOH TOYKOM nepexona (T.e. mepexoa K
"any state" He MOXKeT ObITb UCMOB30BaH Ul BbIOOpA C1y4aHHOro COCTOSIHUS).

Kak BbI y)xe 3HaeTe, HOBOE COCTOSIHHE MOXKHO 00aBHTb, Ha)kaB NpaBoOH KHOMKOM
Ha MyCTOM NPOCTPAHCTBE B OKHE Animator v BbIOpaB M3 KOHTEKCTHOIO MEHIO
Create State, Empty.

10.4. AHUMALIMOHHBIE KJIHIBI

AHMMaUHMOHHBIE KJIMNbI — 3TO KPOLIEYHBIE CTPOUTENbHbIE OJOKH aHMMaLHH B
Unity. OHM npeacTaBisitoT coO0i OTAeNbHbIE 3JIEMEHTH! ABHKEHHS, TaKHe Kak
RunLeft (6er BneBo), Jump (npepkok) uinu Crawl (mon3zanue) U MOryT ObITh 00be-
JIMHEHBI pa3HBIMU criocobamu, 00 pa3ys )KUBbIE U peasiCTHYHBbIE aHUMaLUuH. [Ipu
BbIOOpE KIMMa Bbl YBUINTE clenyromnii Habop cBoicTB (puc. 10.13). Tlpu 3Tom
CBOWCTBa MOXKHO pPa3/IeJIUThb Ha JIBE IPYMIbI — T€, KOTOPbIE NPUMEHSIOTCSI KO BCEM
K1unam Habopa (npeacraenens! B Tabin. 10.2a) U Te, KOTOpbIE yCTaHABIMBAKOTCS
JUISL KaKJIOTO KIuna oTaesbHo (tabn. 10.20).
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Tabnuya 10.2a. Ceoiicmea aHuMayuoOHHO20 KAURA (NPUMEHAIOMCA KO 6cem
Kaunam ¢ Habope)

CsoiicTBO Onucanune

Cnenyer nM MMIOPTHPOBATb AHUMALHIO M3 3TOTO
pecypca? Ecnu 3TOT ¢uakok HE yCTaHOBIIEH, BCe

Import Animation n
OCTaJIbHbIE MapaMeTPbl Ha 3TOM CTPAHHULE CKPBITHI,
W aHMMalHs HE UMIOPTHPYETCS
AHHMMaNMH, CO3MaHHbBIE C HCMoJib3oBaHHEM IK uau
" . Simulation, OyayT 3anekarbcs AJig NepeChUIKH KHHE-
Bake Animations S p

MaTH4ECKHX KJII0YEBBIX KaZpoB. JTa OMUHUS JOCTYI-
Ha TonbKko AJis (ainoB Maya, 3dsMax u Cinema4D

Ecnu BkiroueHO, KpHBble aHMMaUHH OyAyT nepecim-
IUIMPOBATHCSl B KOKAOM Kaape. Bbl TOMKHBI BKIIO-
YHUTh 3TOT MapameTp, €CJIH y Bac €CTb NpoOJeMBI C
MHTEpNONSUHEH MEXIy KJIYaMH B Balled OpHIH-
Resample Curves HanbHOW aHuMauuH. OTKIIIOYHTE ero, 4ToObl coxpa-
HHUTb KPHBbIE aHUMAaLIMH, KaK OHH OBIJTH H3HAYaJIbHO
CO3JaHbl. DTOT MapaMeTp IOCTYIEH TOJIbKO AJs 00-
IIMX aHUMaUHUH, HO He JUIS aHUMAlMH YeJIOBEKOIo-
JIOOHBIX MoJenei

Cnenyer nM WUMMOPTHPOBATh AHUMALHMIO M3 3TOIO
pecypca? Ecnu 3TOT ¢uakok HE yCTaHOBIIEH, BCe
OCTaJIbHbIE MapaMeTpbl Ha 3TOH CTPAHHULE CKPBITHI,
Y aHMMalMs He UMIIOPTHPYETCS

Import Animation

Tun cxatus, MCHoNb3yeMbIH MPH UMIOPTE aHHMa-

Anim. Compression
LUHMH

- Off | be3 cxarus
- Keyframe Reduction | Ynanset nuuiHue KJIKOUYEBbIE KaphbI

- Optimal | Cxarue Ha ycMoTpeHHe Unity

Tabnuya 10.26. Ceoiicmea aHuMayuoHHO20 Kauna (yCmaHaeiueaomcs
0OmOeIbHO 01 KaXc0020 Kauna)
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CBoiicTBO

Onucanue

Name

Hma kauna

Source Take

Mertka B UCXOnHOM (paiiie aHUMalKH, KOTOPYIO ClIEdy-
€T UCIOJb30BaTh B KaueCTBE JAHHOTO Kiuna (3Ta onuus
oTto0Opa3uTcs, eciii B aHUMallMOHHOM (aiine 6osiee omHON
METKH). OTO TO, YTO pa3leiseT aHUMalUU Mexay coboit
B Motionbuilder, Maya u npyrux nakerax mis 3D mone-
nupoBanus. Unity MOXET UMIIOPTHPOBaTh TAKHE METKH
KaK OTAENbHbIE KJIMIIbI, HJIM BBl MOXKETE CO3JaTh KJIMI U3
Bcero ¢aiina 160 U3 OTIENbHOH METKH

Start

HauaneHbl# kagp kauna

End

KoHeuHsI#t kanp kaumna

Loop Time

Bxknrounte 3Ty ONUHRO, yTOOBI aHMMALMOHHBIN KJIHI
MIPOUTPBIBAJICA UM HaA4YMHAJICA 3aHOBO INMPH JOCTHXXCHHH
OKOHYaHH4A

Loop Pose
Cycle Offset

BxnrounTe 11 MIaBHOTO 3aLIMKJIMBAHHUSA JBHXEHHUS

CMeuieHne A8 LMKIAa 3alMKICHHOH aHMMAaLHWH, eCiH
HaM TpeOyeTcs HayaThb €ro ¢ Ipyroro BpeMeHH

Root Transform
Rotation

KopHeBas Tpancdopmanus BpaueHus

Bake into Pose

Based Upon
- Original

- Body
Orientation

Offset

Bruttounte, 4ToOBI «3aneyb) KOpHEBOE BpallleHHE B JABH-
xeHue kocteil. OTKIIounTe, YTOOBI KOPHEBOE BpallEHHE
XpaHHUJIOCh KaK root motion

Ha yeM oCHOBBIBaeTCsI KOPHEBOE BpalleHHE

CoxpaHsieT BpalieHHe TaKUM, KaKMM OHO ObLIO CO31aHO
B MCXOZIHOM ¢aiine

COXpaHHeT MpsAMOE HarnpaBJICHHUE BerHeﬁ 4acCTH T€l1a

CMelLeHe KOpPHEBOTO BpalleHHs (B rpanycax)
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Root Transform
Position (Y)

[To3uuus xopHeBo# TpaHchopmauuu (ocu XZ)

Bake into Pose

Based Upon

- Original

- Center of Mass

- Feet

Offset

BkitounTe onuuio, 4ToOBI «3aneyb» BEPTUKAIbHOE KOp-
HEBOE JBH)KEHHE B JBH)KeHHE KOCTeH. OTKIIOUHUTE, YTO-
Obl BEpPTHKAJIBHOE KOPHEBOE JBIKEHHE XPAaHMUIIOCH Kak
root motion

Ha yem ocHOBBIBaeTcs BEPTUKAJIBHOE KOPHEBOE ITOJIOXKE-
HHE

CoxpaHsieT BEpTHKAJIbHOE MOJIOKEHHE TAKHM, KAKUM OHO
OBLJIO CO30aHO B HCXOMHOM (parine

CoxpaHsieT LEHTP MacC COBMEIUEHHBIM C MOJIOKEHHEM
KOpHEBOH TpaHchopMauu

CoxpaHseT CTyIHIO COBMELIEHHOH C MOJOXEHHEM KOp-
HEBOM TpaHCchopMaunuu

CwmeuieHue BEPTHKAJIBHOIO KOPHEBOI'O IMOJIOKEHHUA

Root Transform
Position (XZ)

[To3unuus xopHeBoit Tpanchopmauuu (ocu XZ)

Bake into Pose

BkitounTte, 4ToOBI «3aMeypb)» ropu30HTaIbHOE KOPHEBOE
IBWKEHHE B IBWKEeHHE KocTel. OTKIIOUHUTE, YTOOBI To-
PH30HTAJbHOE KOPHEBOE JABXEHHE XPAHHUIOCH KaK root
motion

Based Upon | Ha yeM 0CHOBBIBA€TCS FOPU30HTAIBHOE KOPHEBOE MOJIO-
KEHHE
= CoxpaHsieT TOpH30HTAJIbHOE MOJIOKEHHE TAKHM, KaKHM
- Original v
OHO OBLJI0 CO3aHO B UCXOOHOM (haitne
CoxpaHsieT LEHTp Macc COBMELIEHHBIM C MOJOXEHHEM
- Center of Mass | xopuesoit Tpanchopmanuu
Offset | Cmemenye ropu30HTaNLHOTO KOPHEBOTO MONOKEHHUS
: 3epkanbHO OTPa3UTh ITOT KJIUM (IOMEHATh MECTAMH Jie-
Mirror

BYIO M IPaBYIO 4aCTH)
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Koraa ator napaMeTp BKIKOYECH, ITO3BOJIACT ONPEACINTD
OMOPHYIO MMO3Y, HCIIOJIB3YEMYIO B KQUE€CTBE OCHOBBI IJIA
aqIUTHUBHON aHHMAaLUH

" Additive
Reference Pose

Macka nas Tena (Body mask) u mMacka tpancdopmanmit
Mask (Transform mask), npMMeHEHHbIE K JAHHOMY aHMMalH-
OHHOMY KJIHITy

Curves KpI/IBble, CBA3aHHBIC C [IapaME€TpaMH

Events Hcnone3yercs s co30aHUst HOBOrO COOBITHS Ha KJIHIe

[To3BosiseT onpeneauTh M0Jb30BAaTEIbCKHH KOPHEBOH
y3eJ IBHXKEHHUS

Motion

[IpenocrapnseTr BaM HHPOPMALIHIO O TOM, KaK OblI1a HM-
Import Messages | nopTHpoBaHa Ballla aHMMallksl, BKJIIOYas IOMOJHHTENb-
HbIll oTyer 'Retargeting Quality Report'

10.5. Komnosent "Animator"

— KoMIoHEeHT Animator HCNob3yeTcesl Al Ha3Ha-
i R . -

'  yenus aHumauud GameObject B Bauieii cleHe.
Controtier £ New Animator Controlie @ .

avatac None (heatan - KommnoHeHT Animator TpeGyeT CCbUIKH Ha aHH-
RELRAME MallHOHHbIH KoHTposuiep (Animator Controller),

ONpeneNAOWKi, KAKHE aHUMAUHMOHHbIE KIHIIbI

Lipaate Modd Ncnna_l i

.. o - HCIIONb30BaTh, U KOHTPOJHUPYET, KOLAa W Kak

gev?;“&‘bﬂuﬂ:ﬂlw)ll,lu:owsclucd CMELINUBATh U MIEPEXONUTH MEXKY HHUMH.

Gengric: 0PPILO -

! oo peEun or FRlaiioe o' carrivied By sufved

o

Curves Count: 3 Cond@snt: 0 (0.0%) Denss: 0
{00%) Stream: 3 (100.4%) Ecnu Bam oOBLeKT SABJISETCS YET0BEKONOI00HBIM
It S I MepPCOHaXeM, 00s3aTeIbHO Ha3HAUEHHE CBOM-
et NewBehavioWSenpt ¢ ctBa Avatar (puc. 10.14).
T
n Defaui-Material [ 3]
- Shager Stenvard .
Adg Component
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Tabnuua 10.3. Ceoticmea komnoneuma Animator

CBolicTBO DyHKUUA
Controller AHHUMAaLIMOHHBINA KOHTpOJIJIEpa JaHHOTO MEPCOHaXKa
= ABarap nepcoHaxa (TOJIbKO IJIsi Y€J0BEKOnono0-
HBIX NIEpPCOHaXEH)
. UTo H0MKHO KOHTPOJIMPOBATH MOJIOKEHHE MEPCO-
Apply Root Motion povp P
Ha)ka — caMa aHHMalus Ui Kon?
[To3Bonser BbIOpaTh, KorJa Animator OOHOBIS-
Update Mode €TCs U KaKyl0 BPEMEHHYIO LLIKaNny OH JOKEH HC-

MoJIb30BaTh

AHuMarop OGHOBIISETCS CHHXPOHHO C BBI30BOM
Update(), a ckopocTb aHUMaTOpa COOTBETCTBYET
TekyieMy rpaduxy. Eciy mkana BpeMeHH 3amen-
JieHa, aHMMalMu TaKke OyneT 3aMenieHa

Normal

Annmatop OyneT CHHXpPOHH3HPOBATHCS C BbI30OBOM
FixedUpdate(), To ecTh B CBf3ke C (U3UYECKOH
CHUCTEMBl. DTOT PEXHM HCHOJIB3YETCs, €CIH BB
aHUMHpYETe NBHXEHHE O0BEKTOB ¢ (HHU3HYECKU-
Animate Physics | M1 B3aIMOIECHCTBUSIMH, TAKMMH KaK NIEPCOHAXH,
KOTOpbIE MOTYT TOJIKaThb OOBEKTHl TBEPAOTrO Teja
BOKpYT

AHUMaTop OOHOBISETCS CHHXPOHHO C BBI30BOM
Update, Ho ckOpOCTh aHMMaTOpa UTHOPUPYET Te-
KYLIYIO LIKady BPEMEHH U aHUMHPYETCS CO CKO-
poctero 100% He3zaBUCHUMO. 3TO MOJE3HO s
aHMMAaLHH CUCTEMbI TpaduyecKoro HHTepdeica ¢
Unscaled Time | HOPMAIbHOH CKOPOCTBIO MPU HUCMOJb30BAaHUH H3-
MEHEHHbIX BPEMEHHBIX LIKaJ AJ8 CHELHaNbHBIX
3¢ deKxToB UK 1711 NPUOCTAHOBKH UTPOBOTO MPO-
uecca

PexxuM KyJnuHra ajis aHuMauui (B Kakux ciyya-

Culling Mode
SIX aHUMaLsl He TOJKHA MPOUTPHIBATHCS )

Always Animate | Bcerna aHUMUpPOBATh, HE MPOU3BOAUTE KYJUTHHT
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Retarget, IK u 3anucek TpaHcpopManuii OTKI0Ye-
Cull Update Transforms & pancfippNal
HBI, KOTJIa CPEJICTBA BU3YaJH3aLIMH HE BUIHBI
AHHMMAaLus MOJTHOCTBIO BHIKJIIOYEHA, €CIIU HE BUI-
Cull Completely H o
HBI pEHIEPhI

WNudopMaMoHHOE Noie B HIDKHEH 4acTH KOMIIOHEHTa Animator npenocTaBiser
CTATUCTHKY MO BCEM KITMIAM, HCIOJIb3YEMbIX KOHTPOJIepoM Animator.

AHHMMAaIMOHHBIHA KIUI COAEPXKUT NaHHbIE B GOpPME «KPHUBBIX», KOTOPbIE 3a/1a0T,
KaK 3Ha4E€HHE U3MEHSAETCS CO BPEMEHEM. JTH KPHBBIE MOTYT OIMCHIBATh MOJIOXE-
HHE WM BpalleHHe 00beKTa, H3rub MBILLIBI B YETOBEKONIOA00HOH CHCTEME aHU-
MallMM WIM Apyrue aHUMHUPOBAHHbIE 3HAYEHHUS B KIMIIE, TAKUE KAK U3MEHEHHE
L[BETAa MaTepuana.

Tabauua 10.4 0ObACHSET, UTO MPEACTABIAET KXKABIH 3JIEMEHT B 3THX JaHHBIX.

Tabnuya 10.4. Hngpopmayus o kpuesix

Metka

Onucanue

Clip Count

Of1ee ynucI0 aHUMAIIMOHHBIX KJIMIIOB, UCIIOJIb3YEMBIX aHHUMaA-
HHAOHHBIM KOHTPOJIJIEPOM, KOTOprﬁ Ha3HayeH Animator

Curves
(Pos, Rot
& Scale)

OO1ee KOJIMYECTBO KPHUBBIX, HUCIOJB3YEMBIX Ui aHHMAaLUU
MIOJIOXKEHHSI, MOBOpPOTa WM Maciitaba oobekroB. OHU MpeaHa-
3HaAYEeHbI 1J11 aHUMHPOBaHHBIX 0OBEKTOB, KOTOPhIE HE ABJIAIOTCA
YacThl0 CTAHIAPTHOH YesoBekononoOHoH yctaHOBKH. [Ipu aHu-
MalMM{ YeJIOBEKONOoJO0OHOro aBaTapa 3TH KpPHUBBIE IOKA3bIBAIOT
KOJIMYECTBO JIMIIHUX HEMBIIIEYHBIX KOCTEH

Muscles

KonuuecTBO KpHBBIX MBIIIEYHOH AHUMALMH, HCIONb3YEMBIX
aHUMATOPOM U1l aHUMaLMi TYMaHOUAOB. DTH KPUBBIE UCIIOJb-
3yIOTCS A aHUMALMH CTaHAAPTHBIX TYMaHOUIHBIX MBIIIIILL aBa-
Tapa. Hapsny co cTaHgapTHBIMM JIBHXKEHHAMM MBIILLL U1 BCEX
TYMaHOUIHBIX KOcTell B craHzapTHoM aBatape Unity, oH Takxke
BKJIIOYAET JABE «MBILIEYHBIE KPUBBIE», KOTOPHIE XPAHAT MOJIOXKE-
HUE IBUKECHHS KOPHS Y aHMMALHIO BpalleHUs

Generic

KonudecTBo 4HCI0BBIX (ﬂoat) KPUBBLIX, HCIIO0JIb3yEMbIX aHUMATO-
POM 1J11 aHMMaLHH OPYTHX CBOﬁCTB, TaKUX KaK IBET MaT€pHaja
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OO6111ee KOJIMYEeCTBO KPHUBBIX CIIPAaHTOBOM aHUMALIMH (TOJIBKO AJIs

PPtr
2D)
Curves
O61ee 00beIMHEHHOE KOJHYECTBO KPUBBIX aHUMAaLIHH
Count
KonuuecTBo aHUMALIMOHHBIX KPHBBIX, KOTOPBIE ONITHMH3HPYIOT-
cs KaK MOCTOsIHHBIE (HEM3MeHHble) 3HaueHus. Unity BeIOHpaer
Constant

3TO aBTOMAaTH4YC€CKH, €CJIH BallH (baﬁﬂbl AHUMallUu COoAepKaT
KpHUBBIE C HECU3MEHHBIMH 3HAYCHHUAMH

KonnuecTBO aHMMAalMOHHBIX KPHUBBIX, ONTHMH3UPOBAHHBIX C
HCIIONIb30BAaHUEM «IIJIOTHOTO» METOJa XPaHEHHs JaHHBIX (Iuc-
Dense KpPETHBIE 3HA4YE€HHS, KOTOPBIE HHTEPIOIHUPYIOTCS MEXAY coO0H
JUHEHHO). TOT METOM UCIIOJIB3YET 3HAYUTEIBHO MEHBIIIE TaMs-
TH, YEM «IIOTOKOBBIH» METOL

Konu4ecTBo aHUMAallMOHHBIX KPHBBIX C HCIOJB30BAHHEM «IIO-
TOKOBOTO» METO/la XPaHEHHS AaHHBIX (3HAYEHHS CO BPEMEHEM
Stream U JaHHbIE KacaTeNbHOW A7 HM30THYTOM HHTEPHONALMH). ITH
JaHHbIE 3aHUMAIOT 3HAYUTEIbHO OOMbLIE AMSITH, YEM TIPH HC-
nojib3oBaHud Dense-mMeTona

10.6. ITaxer ""Basic Motions"

Xopolune 4eaoBeKonoA0OHble MOIENH CTOAT A0CTaTo4Ho aoporo. He mymaro,
YTO Y HAYMHAKOLLET0 YUTATENS €CTh XKeIaHHe MOKyNaTh MOA00HbIE MAKETHI TyCTh
naxe 3a 100$. ITpu co3maHun cepbe3HON Urphl MOJOOHbBIE BIOXKEHHS — Karlis B
Mope Ha GoHe CTOUMOCTH pa3paboTKu Mojenei nepcoHaxed ¢ Hynsa. Ho Ha nas-
HOM 3Tamne, Koraa Hy»Ho ocBouThk Unity, xoueTcs nopabortartk ¢ 4enoBekononoo-
HBIMH MOJENAMH 0e3 KaKkux-T100 JBHKEHHUH.

B marasune accetoB Unity ecTh OecruiaTHbIE TAKEThI, HCIIOJb3YS KOTOPHIE BB MO-
KeTe H3y4uTh 0a30BBIE JABHKEHHS YEIOBEKONoa00HOM Monxenu. OnHUH U3 TakUX

rnakeroB — Basic Motions Free:

https://assetstore.unity.com/packages/3d/animations/basic-motions-free-
pack-154271
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Puc. 10.15. ITakem "Basic Motions Free'" ¢ mazazune accemog Unity

DTO He eAMHCTBEHHbIH OecrnatHbld makeT. Bbl Taoke Moxere oOpaTHTh CBOE
BHHMAaHHE Ha CJIENYIOLLME NAKETbI:

e Space Robot Kyle (https://assetstore.unity.com/packages/3d/characters/ro-
bots/space-robot-kyle-4696) — Monenb kocMU4YeCKoro podboTa

o 3D Game Kit (https://assetstore.unity.com/packages/templates/tutorials/3d-
game-kit-115747) — TOTOBbIH NAaKET TPEXMEPHOH UIPbl, B KOTOPOM €CTb BCE, B
TOM YHCJI€ U MOZAEJH NEPCOHAXEN

e Zombie (https://assetstore.unity.com/packages/3d/characters/hamanoids/
zombie-30232) — aHUMHUPOBaHHBIH HaboOp 30MOM, MOAAEPHKUBAIOLIMIA pa3nny-
Hble aHMMALIMOHHbIE COCTOSHHUS
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Bce 311 nakeThbl BbI CMOXETE OCBOMTH CAMOCTOSATENBHO, 8 Mbl IIOKa CKOHLIEHTPH-
pyemcs Ha nakete Basic Motions Free. 3arpysure u umnoprupyiire ero. Ot-
kpoiTe cueHy Basic Motion Pack. Bel yBuaute nate nepcoHaxeit (puc. 10.16).
Kaxcaplii n3 HUX OyZI€T 1EMOHCTPHPOBATh OTHO COCTOSSHHE aHUMALIMH. 3aIlyCTHTE
UTPY, YTOOBI anneTb yT0 npousoiaer (puc. 10.17).

Puc. 10.17. Hzpa 3anymena: kaxcoviii nepconaxc 0emoncmpupyem onpeoeneHHblil
mun 0euiceHun

Jnga kaxgoro THma IBHXKEHHSA CO3JaH COOCTBEHHBIH aHMMALIMOHHBIM KOH-
tpoanep. [lepeiinure B manky AnimationController u OTKpoiiTe KOHTpOJIEp
BasicMotions@Jump.controller (puc. 10.18). CoctosiHue Jump — 310 COCTOSHHE
npbbkka. M3 310ro cocrosHus, kak BUIHO Ha puc. 10.18, MoxHO mepeiTu B
COCTOSIHHE MOKOS K 00paTHO.
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«IIpoinuTechb» Mo CO3MaHHBIM NMEPCOHaXaM B OKHe Hepapxuu. [Ipu menyke Ha
Ka)XIOM TNepcoHaxke B OkHe Animator Gyner oToOpaxxaTbcsi CBA3aHHBIM C HUM
aHMMAaLMOHHBIA KOHTPOJUIEP U CMOXETE TMOHATh, YTO J€J1aeT TOT UM UHOH mep-
coHax (puc. 10.19).

Puc. 10.19. AHumayuorHblit KOHMpOANEP ONA nePeo2o nepconaxica. Ilepexod us 0oHo-
20 COCHOAHUA NPOCMOA 8 Opy20e

Taioke oOparuTe BHMMaHKHEe Ha KOMIIOHEHT Animator 171 Ka)kI0ro nepcoHaxa —
3amaeTcs aHMMaUMOHHbIH KOHTpouiep U aBartap (CBOICTBO Avatar).

HasepHoe, npu 3amycke cleHbl Bbl 00paTHIM BHUMaHHUE, 4TO Oeryuiue nepcoHa-
K1 (KOTOPBIM Ha3HAY€HO OJIHO U3 COCTOsIHUH Gera) OeryT/uayT nocrosHHo. [lepe-
finure B manky Animations u BbiGepuTe onHy U3 aHuMauuii Oera. Bel 3amerure,
410 BKIOYEHO cBOHcTBO Loop Time, uto6el aHMMauus BOCMpPOU3BOAUIACH
nocrosiHHo (puc. 10.20).

[lakeT oueHb LOCTOMHBIHA /18 00yueHHs paboTe C YeI0BEKOMOAOOHBIMU MOJe-
asmu. OcTtanock Aeno 3a MajabIM — 100aBUTh OOBEKT Ha HOBYIO CLIEHY M 3acTa-
BUTb €r0 JABUraThCs, HAMPUMEP, NPH LIETYKE HA HEM MBILIKOH MM NPU HaXKaTHH
kaaBu WASD. B caenyromux rnaBax Mbl pacCCMOTPUM HE MEHEE BAXKHYIO TEMY
— MbI IOTOBOPYM O HaBHUraLMH B UrpoBoM Mupe. Ckopee BCero, BaM 3axo4ercs
€030aTh HECKOJIbKO MEPCOHaXEH (KpOoMe NepcoHaXka Urpoka), HO Kak OHM OyayT
ABvrarbcs B urpe? Bce 3aBUCHMT OT CO31aHHOI HaBHrauuy, YeM Mbl U 3aHMEM-
cs B cledylolux riaeax. bynaer nokasaHo cHayana, kak nepeMelarb 0ObIYHbIH
LMIMHADP, HO OCMBICIEHHO — MO KapTe. Mbl HayuuM Hall LMIHHIDP NepeMelaThb-
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cs M0 NabUPHHTY, HCKaTh ONTHMANbHBIH MYyTh, HAyYUM OOXOOUTH ABHXKYIUIHECA

NpenATCTBHUA. A 3arem MMpe€BpaTuM LHHUJIMHAP B MOAECJb YECJIOBEKA U HAYYUM €10
JBHUraTbCA.
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Puc. 10.20. Hacmpotika anumayuonnozo kauna
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HaBurauuoHHas ciucteMa Mo3BoJjiseT BaM CO3aBaTh ePCOHaXeH, pasyMHO nepe-
MEUIAIOIIUXCSA TIEpeMeLIaThCs 0 UTPOBOMY MHpY, HCIOJb3Yys HaBHUTaLHOHHBIE
CETKH, KOTOphIe CO3Jal0TCs aBTOMaTHYECKH U3 Balllel reOMeTpUH CLeHBI. J[1Ha-
MHYECKHE TPENATCTBUS MO3BOJSAIOT BaM H3MEHATb HaBUTalMI0 MEPCOHaXeH BO
BpeMsl BBINOJHEHHUS. B 3Toii rl1aBe ONMUCHIBAIOTCS CHCTEMBl HABUTALIUK M ITOUCKA
nyteit Unity.

11.1. OcHOBHBIC KOMIIOHECHTbHI HABUTALMOHHOM’
CHCTEMbI

Cucrema HaBurauuu Unity Nno3BoisieT co3aaBaTh NMEPCOHaXeH, KOTOPbIE MOTYT
nepeMellaThCs o UrpoBoMy MHUpPY. OCHOBHBIMH KOMITIOHEHTAMH CHCTEMBI SIBJISI-
I0TCH:

e Crpyxtypa NavMesh (cokpauienre ot Navigation Mesh) — 310 cTpykTypa
JAaHHBIX, ONMUCBIBAIOLIAs TOBEPXHOCTH, 1O KOTOPLIM MOXXHO IPOWTH B UTPO-
BOM MHpE U MO3BOJIAIOIIAs HAWTH MyTh MPOXOXKAEHHUS OT OIHOTO MECTa K ApY-
roMy B BalleM UrpoBoM mupe. CTpyKTypa JaHHBIX CO31a€TCs aBTOMAaTHYECKH
U3 FeOMETPHUH Ballero ypoBHs.
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e Komnonent NavMesh Agent noMoXxeT BaM CO31aBaTh MEPCOHAXKEH, KOTOPHIE
n3beraroT Apyr Apyra Npy ABMXKEHHH K CBOEH wenu. JlJig 3TOro areHThl UC-
none3yoT NavMash u ctapaioTcs He BCTpedaTbes IpYT C IPYroM.

o Kommnonent Off-Mesh Link no3Bonser BkitoyaTh HaBUTallMOHHBIE SAPJIBIKH,
KOTOpbIE HE MOTYT OBITh NPEACTABIEHBI C IIOMOILBIO NELIEXOAHOH OBEPXHO-
cti. HanpuMep, nepemnpeiriBaHye uepe3 KaHaBy MM 3a60p — Bce 3TO MOXHO
OIHCATh C TOMOIIBIO 3TOr0 KOMITIOHEHTA.

o Komnonent NavMesh Obstacle no3Bonser onuchIBaTh JBHXKYLIHECS Ipe-
NATCTBHSA, KOTOPBIX HOJDKHBI H30€raTh areHThl BO BpeMs HaBHUTallMH 110 MHUDY.
IMpumepoM Takoro MpemnsTCTBUS MOXKET MOCTYXKHTh Karswascs 6ouka. AreH-
ThI OyIyT «BUAETH» TaKUE MPENATCTBUA M OyayT cTapaTbCcs UX 0O0MTH.

11.2. Kak paGoTraer HaBUrauMOHHAasi CHCTEMa

Korzaa BaM Hy>kKHO pa3yMHO nepeMellaTh EPCOHaXEH UTPhbl, BAM HY)KHO PEILHUTh
JBe Mpo6eMBl: BLIICHUTD Kyla UATH (TO €CTh HATH MECTO Ha3HAYEHHUs Ha clie-
HE) U BBIACHHUTH, KAK MIMEHHO Tya MPOWTH. ITH ABE 33aa4d TECHO CBA3aHbI, HO
camu o cebe — pa3Hble. BRIICHUTH Kyna uaTH — 310 Gonee rnobanbHas 3agava,
BBISICHUTDb KaKk UMEHHO — GoJee J10KkabHas, MOCKOIBKY HY’)KHO YYUTBIBATh TOJIBKO
HanpaBJIeHHe JBHXEHUs U criocoObl 06Xoa MpensaTCTBUi.

HaBuraunoHHas cucTeMa HyXAaeTcs B COOCTBEHHBIX AaHHBIX, YTOOBI mpencra-
BHTb 30HBI TIPOXOXAEHHUSA B UTPOBO# cueHe. O6X0aHbIE 30HBI OMPEAETIAIOT MECTA
Ha CLIeHe, I'le areHT MOXKET CTOATh M ABHUrathcs. B Unity areHThbl OnUCaHbl Kak 1H-
nuHapsl. [IpoxonHas 30Ha aBTOMAaTHYECKH CTPOUTCS U3 TEOMETPHH CLIEHBI YyTEM
TECTHPOBAHHUA MECT, IIe MOXKET CTOATh areHT. 3aTeM JIOKALMH COEIHHSAIOTCS C 10-
BEPXHOCTEIO, JIEXKALIeH MOBEpX FeOMETPHH CLIEHEI. ITa IOBEPXHOCTh Ha3bIBAETCA
CETKOH HaBHrauuu (Ui KpaTKOCTH 31ech U nanee NavMesh).

NavMesh XpaHHT 3Ty MOBEPXHOCTb B BHIE BBINMYKJIBIX MHOTOYTOJBHHEOB, YTO
ABJIACTCA OYCHBb leOGHbIM MNpEaCTaBJICHHUEM, ITOCKOJIbKY MBI 3HACM, YTO MEXIOY
M06BIMH IBYMS TOYKaMH BHYTPH MHOTOYTOJbHHKA HET MpensaTcTBUi. [TomMumo
rpaHul NOJUIroHOB, Mbl XpaHUM nmbopMaumo 0O TOM, KaKH€ ITOJIUIOHBI ABJIIAKOTCA
COCeNsMH YT K ApYry. ITO MO3BOJISAET HAM pacCyxaath 0 Bceit obnacty, no Ko-
TOPOH MBI MOXKEM TIEPEMELIATHCS.

UYro6bl HaWTH MYyTb MEXAY LHBYMS MECTONOJIOKEHHUSAMH B CLIEHE, HaM CHayana
HY>KHO COIMOCTaBUTh HayallbHbIe U KOHEUHBIE MECTOMONOKEHHS C UX Grkaiim-
MH TIOJHTOHaMH. 3aTeM MBI HAYMHAEM IMOMCK C HayaJbHOTO MECTONOJIOXEHHS,
rocelas BCeX COCeNiei, MoKa He JOCTHIHEM KOHEYHOro noauroHa. OTcliexuBa-



Unity. Monxoe pykoBoacTeO < unity

HHE [OCELIECHHBIX NOJIMIOHOB MT03BOJIET HAM HAWTH NMOC/IEA0BATENBHOCTD MOJIH-
TOHOB, KOTOpasi MpPUBEAET OT Hayajla K MeCTy Ha3HaueHHus. PacnpocTpaHeHHbIM
aJTOPUTMOM MOHCKA MyTH siBnseTcst A*, kotopbli Henonb3yet Unity.

Puc. 11.1. Houck nymu

[locnenoBaTenbHOCTb MOJHIOHOB, KOTOPbI€ OMHCHIBAIOT MyTh OT Ha4aja o0 KO-
HEYHOIO IMOJIMTOHA, Ha3bIBAETCSl KOPUAOPOM. ATEHT AOCTHTHET MyHKTa Ha3Haye-
HHs1, BCEra MoBOpavMBas K cleayoleMy BHIMMOMY yrily kopuaopa. Eciu y Bac
€CTb IPOCTast Urpa, B KOTOPOH Ha CLIEHE JABHXKETCS TOJIBKO OAMH areHT, TO MOXHO
HalTH BCe yIibl KOPHAOPA OJHUM MaxoM M OXKHBHTb [1€PCOHAXa, YTOObI OH JBH-
rancsi BAOJIb OTPE3KOB, COEAHHSAIOLIHUX YIJIbI.

[Tpu pabote ¢ HECKOJIbKMMH areHTaMH, epeMeLlaLMMHIC OJHOBPEMEHHO, OHH
JOJDKHBI OTKJIOHATHCS OT NEPBOHAYanbHOro MyTH, U3beras Apyr apyra. [loneiTka
HCIIPaBUTh TAKHE OTKIIOHEHHS, UCTIONB3Ys yTh, COCTOSALMH U3 OTPE3KOB, BCKOpPE
CTaHOBHTCS O4Y€Hb TPYAHOH M NOABEP)KEHHOH OIHOKaM.

11.3. O6xox npensTcTBHii

ITo NyTH CJICAOBAaHHUA K MECTY HA3HAQUYCHHA BBIYHCIACTCA XElacMasa CKOPOCTb,
HCOﬁXOIlPIMaﬂ U1 JOCTHXKEHHA IMYHKTA Ha3HA4YCHHUs. Hcnonb3oBaHue xejlaeMoH
CKOPOCTH NEPEMELICHHUSA arcHTa MOXET MNPHBECTH K CTOJIKHOBCHHIO C APYTHMH
arCHTaMH.

[IpenorBpailieHHe NpensITCTBHH BbIOHpaeT HOBYIO CKOPOCTb, KOTOpas OanaHcH-
PYET MEXIy ABHXEHHEM B XKETa€MOM HalpaBJIEeHUH H NPedOoTBpalleHHeM Oyay-
ILIMX CTOJIKHOBEHHH C IPYrMMH areHTaMH U KpasiMH HaBUralMOHHOH ceTkH. Unity
UCIIONB3YyeT B3aUMHblE CKOpoCTHbIE npensaTcTBUs (RVO) ans nporHo3upoBaHus
Y MpEAOTBPaLeHHUs CTOJIKHOBEHHH.
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OnHako Ha MpaKTHKE MPENATCTBHUS — 3TO HE TOJbKO APYrHE areHThl. OTO MOTYT
OBITb CTEHBI, ILUMKH, OOYKH, TPAHCTIOPTHBIE cpeAcTBa. C MpensiTCTBUSIMH MOXHO
CIPaBUTHCS C MOMOLLBIO JTOKaTBHOr0 00X0a NPensTCTBUH UM 1100aabHOro mno-
MCKa MyTH.

Korna npensiTtcTBHe NBHXKETCS, Jydlle BCEro CMNpaBIATbCS C MCMONb30BAHHUEM
MECTHBIX NpensaTcTBUH. TakuM o0pa3oM, areHT MOXXET NPOTHO3UPYEMO H30exaTh
npenstcTBus. Koraa npensTcTBHE CTAHOBHUTCS! CTALIMOHAPHBIM M MOXET paccMa-
TPHUBATBCS KaK OAOKUpYIOUee nymob 8CeX a2eHmos, NPENSTCTsHE MOXKHO BHECTH B
100a1bHY0 HaBUTaLMIO, TO €CTh Ha CETKY HaBHIaLMH.

B paznene 11.1 mbl ynomunanu komnoneHT Off-Mesh Link. Csi3u Mexnay no-
auroHamu NavMesh onMCBIBAIOTCS ¢ MOMOLLBIO CCHIIIOK BHYTPH CHCTEMBI TOHCKA
nyTd. MHorna Heo6xoaMMO pa3pelnTh areHTy MepeMEeLIaThCsl 0 MECTaM, KOTO-
pble Henb3sl NPOHTH, HaNpUMep, MepenphIruBas yepes 3adop WM Npoxols uepes
3aKpBITYIO IBEPb. B 3THX cly4asx HY)XHO 3HaTh TakMe MecTa (pacroyiokeHHe
JBEPH, MECTO, IIe MOXKHO MEPENPLITHYTh 3a00p T.1.).

OTH nelcTBHS MOTYT OBITh aHHOTHPOBAHBI C MOMOLLBIO CChIIOK BHe ceTku (Off-
Mesh Link), koTopble COOOLIAIOT YKa3aTeJto MyTH, YTO MapLIPYT CYLIECTBYET Ye-
pe3 yKa3aHHy CChUIKY. UTOOBI OBLIO MOHSATHEE, MOCMOTpUTE Ha puc. 11.2, rae
BU3yaJbHO MPOAEMOHCTPUPOBAHO, UTO Npenctapiuset codoi Off-Mesh Link.

Puc. 11.2. Ccvnka éne cemku

11.4. Co3xanne NavMesh

IIponemonctpupyem coznanue NavMesh Ha mpaktuke. Co3naiite cnemyrouyo
CLIEHY: MTOJ M HECKOJIBKO CTeH Mo cueHe. [lomecTuTe Ha cueHy LUMIHHAP — OH OY-
JET BMECTO MEPCOHaXa, NEPEMELLAEMOTO MO cLieHe. MoxeTe co3naTth NogoOHy10
CLIEHY CaMOCTOSITEJIbHO, @ MOXXETE MCIOIb30BaTh CUEHY M3 npoekTa chil. B Hem
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OyIeT HECKOJIbKO CLIEH, IEMOHCTPUPYIOLIMX PadOTy HABUIaMOHHOH CHCTEMBI.
Ha puc. 11.3 nokazana Haiua cueHa.
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Puc. 11.3. Cozdaunan cuena

Ha cueHe ecTb HeckonbKo 00bEKTOB — Kamepa, HarpaBleHHbIH cBeT, Player (310
OyneT Halll mepcoHax), a Take o0bekT Level, coctosiiumii u3 creH (Walls) u nona
(Ground).

[TepBoe, 4TO MBI caenaeM — 3TO MOCTpouM (B TepMmuHOnoruu Unity 3TOT mpo-
Lecc Ha3biBaeTcs «Bblnedkoi» — bake, To ecTh BeipaxxeHHe «3anedb» NavMash
He J0JDKHO Bac cMyiaTth) NavMesh, kotopas Oynet conepxath 001aCcTH HAllIEro
YPOBHS, TOCTYIHBIE AJISl KIPOTYJIKU» HAlIEMY MEPCOHAXKY.

Beinonnure crenyroume AeHCTBHUS:

1. Coznaiite nycroii 00bexT (GameQObject, Create Empty);
2. Ilepeumenyiite ero B NavMesh;

3. IleperaiuuTe €ro B camMblii BEpX HEpPaAPXHH;

4

Beibepute o6bexT NavMesh B nepapxuu. B okHe HHCIIEKTOpa HAXKMHUTE KHOI-
ky Add Component u no6aBsre komnoHeHta Nav Mesh Surface;

S. Y Bac nosiButcs o6nacte Nav Mesh Surface (script) ¢ HekoTopbIMH napa-
meTpamu. [Toka He oOpaiaiiTe Ha HUX BHUMaHHA. [IpOCTO HAXKMHUTE KHOMKY
Bake anis «3anexanus» HaBUrallMOHHOM KapThl;
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6. Y6eaurech, uro BmoueH ¢aaxok Show NavMesh B ob6nactu Navmesh
Display.

[MocMoTpuM, uTo y Hac moaydunoch (puc. 11.4). Cunss obnacte — 3T0 U ecThb
Ham NavMesh. [1o 3T0#t o6nactu MoxeT nepenBurathbes Hau nepcoHax. Cunss
obnacTh — JOCTYyNHas [Js nepeMelieHus, 6emas obnacte U caMu OOBEKTHI — He-
JHoctynHel. Bokpyr ctanioHapHbBIX 0OOBEKTOB, TAKUX KaK CTEHBI, cO3aaeTcs Genas
0051acTh, YTOOBI MEPCOHAX HE MOT «BOHTHY B CTEHY.

Puc. 11.4. Co30annstiii NavMesh

Ho no3npasnars Bac moka paHo. OOparute BHUMaHue (Ha puc. 11.4 cneunanbHO
TaK OTPETYJIMPOBAH BU, YTOOBI C€Hf MOMEHT OBbLIT 3aMETEH), YTO 001aCTh BOKpYT
Hallero LMJIMHIpPa oMeueHa OeNbiM, a HE CHHHM, ClIeI0BaTENbHO, 110 HEH OH He
CMOXeT nporynuBatbes. [louemy Tak? A notomy, uro Hamt NavMesh Huuero He
3HAET O HallleM Urpoke. Beapb OH He 3HaeT, YTO UMIHHIAP, TOMEILEHHBIH Ha CLEHY,
OyZeT HalllUM NIEPCOHAKEM.

Pemmnte nanHyio npobneMy MoxHO ¢ nomouipio cioeB. [TocMoTpute Ha mapa-
MeTp Include Layers. OH conepxHT c1oH, KOTOpble OyayT HCIOJIB30BaThCs NMPH
MOCTpOeHUHU KapThl. [IpUHLIKN caeayomui: co30aTh CION Ui HALEro UIrpoKa U
HCKITIOUMTH ero u3 NavMesh.

Tenepb NpUCTYNUM K peanH3aLiu:

®
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1.

Ortxkpoiite okHO Tag & Layers (Edit, Project Settings, Tag & Layers) u co3-
namTte cion Player (puc. 11.5);

Bribepure B nepapxuu Ham oObekt Player u nns Hero ycraHoBHTE COH
Player — u3menute napametp Layer (puc. 11.6);

Ilepeiinute k 00bekTy NavMesh. Pazsepuure cnucok Include Layers u cau-
MmuTe (uaxok co cios Player (puc. 11.7);

Haxwure kHonky Bake.

prp———a
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TransparentfX
ignore Raycast
Water
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Puc. 11.7. Cnoii "Player" ne 6yoem ucnonssoean npu nocmpoenuu NavMesh

Teneps MBI OJYYHIIH COBCEM APYryI0 KapTUHY (puc. 11.8). Ham numuuap crout
Ha cHUHel obnacTy, a 3T0 03HAYAEeT, YTO OHA NOCTYIHA AJs «IIPOTYJIKU» MO HEM.
BoT Teneps Halla HaBUTallMOHHAs CETKA CO3/aHa.
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Puc. 11.8. Haguzayuonnaa cemka cosoana

OG6parture BHUMaHUe, yTo Hamia kapta (NavMesh) coznana ¢ yuetoM ocobeHHO-
CTEH HallEro Urpoka, TouHee ero pasmepoB. [lapamerp Agent Type 3agaeT Tun
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areHTa. FIMEHHO ¢ ero moMoLIbIO ¥ MPOUCXOAUT pacyeT HEJOCTYIHBIX A7 MPOXO-
na obnacTed — TaM, rae Hall 0OBEKT HE CMOXKET MPOHTH. ITo yMONMYaHHIO HCTIONIb-
3yetcs Tun Humanoid. Bribepure u3 ciucka komanay Open Agent Settings. Bol
YBHUOMTE apaMeTphl AJ1s UCMOIb3yeMoro areura (puc. 11.9).

[T WS pye, 11,9 Iapamemput ucnonv3yemozo azenma
m T Smpre
T e
T4 Tewes == BpMmoxeTe U3MEHUTH Ha3BaHue (Name), paguyc
Foution ®o3e03 Y pisml s . i
g I I (Ri?dlllS), BBICOTY (Helgvht), BbICOTY Iuara (Step
T et ~ s« Height), makcumaneHelil mogbem (Max Slope).
' i - Ho nyuuwe He U3MeHATh NaHHBIN THII, 8 CO31aTh
Me ‘ & ~
k ~“#  coOcTBeHHbIH, HaXxaB kHonky +. Co3mamuM ma-
:_';:_ s . paMeTphl 1J11 OpKa — YCTAHOBHM JPYroM paaxyc
—— = M JPYTYIO BBICOTY, YTO CAENAET Hall areHT TOoN-

By
b

e u Bbiwe. Takke MOXKHO H3MEHHUTh U OPYyTHe
napametpsl. BepHurece B MHcneKkTOp 171 Ha-
mero oobekra NavMesh, BbiOepuTe Opyroi THN
obbekTa (KOTOpBIM Bbl TOJNIBKO YTO CO3JalH) M
HaxxMuTe kHonky Bake (puc. 11.11). Kapra 6y-
JeT MepecTpoeHa ¢ YYeTOM BBEIEHHBIX Mapame-

f

- TpoB areHTa. [la, ¢ TakKMMH pa3MepaMH JaJIeKO He
npoiaeus. BepHuTe npeabayyil TUII areHTa U
HaxxmuTe KHonky Bake cHoBa.




o
T —— ani
— WErmET Y L i P i
— Wy ' e
(- . N I
- —— e X
e
— LT
T B
S T— Ll
[—— (=5
.
} Bl aalll
e re—
e

o
| e i
.

| B

Puc. 11.11. Kapma nocmpoena c ynemom opy2020 muna azenma

11.5. Tlepemenienue nepcoHaka 1o cueHe

PaHee Mbl co31any aBa TUMa areHTa — /15 YeJloBeKa M opka. Halu nepcoHax rnoka

€LlEe He 3HaeT, KTo OH. YToObl OH y3Hal, KTO OH, BblaeauTe oObekT Player B nepap-

x4 ¥ ¢ noMoubto kHonkd Add Component 106aBbTe HOBbINH KOMIIOHEHT — Nav

Mesh Agent. CoiictBo Agent Type kak pa3 v Mo3BOJISIET 3a1aTh TUIT IEPCOHANKA

(puc. 11.12).
] pr—
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OpnHako OCHOBHOE Ha3HayeHHE N00aBIEHHOTO KOMIIOHEHTa MHoe. C MOMOILbIO
Nav Mesh Agent Mbl MO>XEM MepeMeIlaTh NEPCOHAXK MO CO3TaHHOW HaBHralu-
OHHOH CeTKe, HaXOAUTh MapIIPYThl B 3aJaHHOE MOJOKEHHE U T.O. JlaBaiite Ha-
MHILEM CKPHIT, KOTOpBIHA OyaeT nepeMelarb NepCOHaX B MO3HMLHMIO, IO KOTOPOH
MOJb30BaTENb LIENKHYJ MBIIIbIO.

[TepemelieHne Mrpoka OCYLIECTBISETCA C MOMOILBIO MeToaa setDestination()
rxoMnoHeHTa Nav Mesh Agent:

agent.SetDestination (hit.point);

PaHee Mbl nepeMellaiy NepcoHax MOCPENCTBOM YCTaHOBKH CBOMCTB KOMITOHEH-
Ta Transform. Ho 310 oueHb ci10’)kHO. Beab BO-NepBBIX, HAM HY)KHO BBIUHUCIIATH
TOYHBIE KOOPJHHATHI, BO-BTOPBIX, yYHTBIBaTh BCE NMPEMATCTBUA. Ternepb HaM 3TO
He HY)KHO JIeNaTh, MOCKOJbKY Y Hac ecTb koMrnoHeHTbl NavMesh.

KOOpI[PlHaTbI MBIIIH MBI NTOJTYy4a€M TaK:

if (Input.GetMouseButtonDown (0))
{

Ray ray = cam.ScreenPointToRay (Input.
mousePosition);
RaycastHit hit;
if (Physics.Raycast(ray, out hit))
{
[Tonubii kon cueHapus PlayerController.cs npuBeneH B auct. 11.1.

Nuctunr 11.1. Cuenapun PlayerController.cs

using System.Collections;

using System.Collections.Generic;

using UnityEngine;

using UnityEngine.AI;

public class PlayerController : MonoBehaviour {
public Camera cam;

public NavMeshAgent agent;

// Use this for initialization
void Start () {
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// Update is called once per frame
void Update () {
if (Input.GetMouseButtonDown (0))

{
Ray ray = cam.ScreenPointToRay (Input.
mousePosition) ;
RaycastHit hit;

if (Physics.Raycast (ray, out hit))
{
agent.SetDestination (hit.point);

Haw cuenapuii npyHHUMaeT 1Ba napamerpa — cam M agent. [lepBbiii — 3TO Hala
kamepa. IMeHHo oT Hee Mbl OyJeM Noay4aTh HEOOXOOUMbIE KOOpAHHATHL. BTopoii
— 3TO Hall areHT, KOTOpbIH OyIeT nepeMelnaTh NepCcoHax.

[NeperamuTe co3naHHbIi CKpUNT Ha oObekT Player. B kauectse mapamerpa Cam
BeiOepuTe Main Camera, B kauecTBe napamerpa Agent — Player Nav Mesh Agent,
To ectb Nav Mesh Agent nepcoHaxa — NpoOCTO NepeTalIuTe 3TOT KOMIOHEHT Ha
none Agent.

« e~ NavMeshAgent TR =
: Agent Type e -
Base Offset 1
Srearinyg |
Speed (] |
Anguiar Spaed 1]
Acceleration 15
Stopping Distance (5]
Auto Braking -
Oustacle Avoidance
Radius 3 05000001 )
Height 1
Quatity Mone =
| Priority 80
Path Finding
Auto Traveme Of fash Lir v
Auto Repath -
| Mres Wk Everyiting :
w1 < Bayer Gontrlier (Seript) i .z
Surtpe Paperiantiote
Cam =l ey Cartaes (Camers| >
Agant T Player [Nas Wewn Agenil z |
Player {Mdaterial) 0z
» ¥ Shaser Starcad = | Edil
. A . 2 |
Mgt Camponent

Puc. 11.13. Ycmanoexa ceoitcme nepconaica
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3anmycture Urpy. [I0ocMOTpHM, YTO MONYYHIIOCh. Bbl yBHANTE, Kak 0OBEKT Mepe-
MECTHIICS B yKa3aHHOE MOJIOKEHHE.
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Puc. 11.14. Ilepconasic nepemecmuncsa 6 Opyzyio mouKy

Ha paHHBII MOMEHT MEPCOHAX MEpeMellaeTcs O4eHb MeqIeHHO. YUToObl che-
nath ero ObICTpee, Bbl MOXKETE€ U3MEHHUTH napameTpsl Speed, Angular Speed u
Acceleration komnonenta Nav Mesh Agent (cM. Tabn. 11.1)

Tabnuya 11.1. Ceoiicmea komnonenma Player Nav Mesh Agent

CBoiicTBO Onucanue
Agent Size
Radius Paguyc areHTa, MCHonb3yeMblii 1 pacueTa CTOJIKHOBEHHH
MEXIY MPENATCTBUAMH U IPYTHMH areHTaMH
Height Bricora 3a3opa, TpeOyeMasi areHTy IUis MPOXOXKAEHHS IMOI
g NpensATCTBUEM
CMelueHHe LHIMHAPA CTOJKHOBEHHS OTHOCHTENBHO TOYKH
Base offset

noBopoTa TpaHcdopmanuu

Steering
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Sced MakcumalbHasi CKOPOCTh IBHXKEHHS (B MHPOBBIX €IHHHLIAX
P B CEKyHIY)
Angular
Speed MakcumManeHas CKOpPOCTh BpalEHHUs (FPagyCoB B CEKYHY)
. MakcuMansHOe YCKOpeHHe (B MUPOBBIX €IMHHUIAX B CEKYH-
Acceleration 2 ( p Y
1y, B KBajpare)
Stoppin
) pping JlMCTaHLMsA OCTAaHOBKH
distance
Korna BkiitoueHo, areHT Oy 1eT 3aMe IS ThCs P 10CTHKEHUH
: MyHKTa Ha3HaueHHUsA. BBl JOMKHBI OTKIIOUYHMTh 3TO AJIs MOBE-
Auto Braking y
JIEHHs TAKOTO MaTPyJIMPOBaHHUS, KOTJa ar€HT JODKEH IJIaBHO
nepeMeIIaThCsl MEX1Y HECKOJTbKUMH TOYKaMH
Obstacle Avoidance
KauectBo npenorspawenus npenstctBuil. Ecnu y Bac 60nb-
Quality 110€ KOJHUYECTBO areHTOB, Bbl MOXETE CIKOHOMHUTH IMpOLEC-
COpPHOE BpeMs 3a CHET CHIDKEHHS KauecTBa 00xoja Mpernsr-
CTBHH
AreHThI ¢ 00J1€€ HU3KHM MPHOPUTETOM OyAyT HTHOPHPOBATh-
Priority Cs 3TUM areHTOM TpHU BBINOJHEHHH H30eranus. 3HaueHHE
JOmKHO ObITh B guamnazone 0-99, rme Oojee HU3KHE 4YMCIIA
yKa3bIBaloT Ha OoJiee BHICOKHI MPHOPUTET
Path Finding
Auto YcTaHOBHTE B 3HaYEHHE fie, YTOObI aBTOMATHYECKH TIEPEMeE-
Traverse LIaThCA MO CChUIKAM BHE CETKH. BbI TOKHBI OTKIIIOUUTD 3TO,
. €CJIM XOTUTE UCII0JIb30BaTh aHUMALIMIO WJIH KAKOK-TO OCOOBIH
OffMesh Link
crmoco6 06xoaa CChUTOK BHE CETKH
Kornaa 3ToT mapaMeTtp BKIIOUEH, areHT OyIeT MbITaThCS CHOBA
HalTH MyTh, KOIZA OH JAOCTHUTHET KOHLA YaCTHYHOTO MYTH.
Auto Repath | Korna HeT myTH kK MecTy Ha3Ha4Y€HHs], [EHEPUPYETCS YaCTHY-
HbIH myTh K OnrpkailueMy JOCTHKHMOMY MECTY K MECTY
Ha3HAYEHHUS
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Macka 061acTH ONMHUCBIBaET, Kakue THIbI obnacteil areHT Oy-
JIeT YYUTBbIBaTh MpU noucke nytu. Korma Bbl rOTOBUTE CET-
KM Aas BbinekaHuss NavMesh, Bbl MOXeT€ yCTAHOBUTBH THII
Area Mask Kaxaoi obnactu cetku. Hampumep, Bbl MOXETE MOMETHTh
JIECTHHULIbI CMIELMANIBHBIM THIIOM 001aCTH M 3aMPETUTh MOJIb-
30BaTbCsl JIECTHULAMH ONPEAEICHHbIM THIAaM MEPCOHAXEH,
HanpuMmep, opkam

11.6. Komnonenr Nav Mesh Modifier

Komnonent Nav Mesh Modifier nozBosisier MoanduuMpoBaTh HaBUTaLHOHHYHO
kapTy. Beinenute Hawuu creHbl, 1obaBbTe koMnoHEHT Nav Mesh Modifier k Hum.
[Tocne atoro ycranoBute cBoicTBo Ignore from Build 1 neperenepupyiite kap-
Ty. Bbl yBUOHTE, UTO CTEHBI HCKJIIOUEHBI U3 KapThl (puc. 11.15).
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Caoncreo ignore from Build CaodcTao Ignore from Builld [rares—

Bl KAMERD BEMNEFEHD

Puc. 11.15. Cmensl uckawouenst u3 Kapmel

AHanoruyHeiM 00pa3oM MOXHO HCKJIKOUaTh W3 KapThl Apyrue oobekthl. [lapa-
MmeTp Override Area, eciiv BKJIIOUYEH MO3BOJISET MEPE3anuchbiBaTh THM 00JIacTH.
Briitounte ero u Beidepute THI obsacT (Area Type) — Not Walkable. ITepere-
HEpUpYHTE KapTy, MOCMOTPUM, YTO MOJyUUsioch (puc. 11.16).

CpaBHute ¢ Hawmmu Oosiee paHHUMU NavMesh: BHyTpH cTeH OoJiblie HET J0-
CTYMHOTO Ul NporyJjku npoctpaHcTsa. [lapamerp Affected Agents nossonser
BbIOpaTh areHToB, KOTOPbIX kacaercs Monudukauus NavMesh. [To ymonyanuio
ucrnosib3yercs 3HadyeHue All, Ho Bb MOXkeTe BbIOpaTh KOHKPETHBIH THIT areHTa.
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Puc. 11.16. Cmenst nomeuensl Kax Hedocnyyntsle 018 NPOZYIKU

11.7. Q0xon ABHKYIIMXCS NPENSITCTBHIM

PaHee MbI co31a1H HABUIALIMOHHYIO CETKY, COAEPIKalLy0 CTeHbl. Hal nepconax
MOT MlepeMelIaThCs 0 YPOBHIO, HO HE MOT MPOXOAHTh CKBO3b cTeHbl. Co cTeHaMH
ObLUIO0 OTHOCHTENBHO NPOCTO — OHH HE JABHUTANIUCh. B 3TOM pasnene Mbl YCI0XHHM
3agady U nonpoOyeM Hay4HTh NEPCOHaX H30eraTh IBHIKYLHXCS MPENsSTCTBHH.

Komnonent NavMesh Obstacle no3Bonsier BaM ONUCHIBaTh ABHXKYILHECS Mpe-
MATCTBHS, KOTOpbIX areHThl NavMesh nomkHbel H3beratb NpH HaBHUralMu MO
YPOBHIO. XOpOLIHM NPENsTCTBHEM MMOAOOHOr0 poa ABISAIOTC O0UKa HITH ALIHK.
IToka npensiTcTBHE ABHXKETCS, ar€HThI JENAKOT BCE BO3MOXXHOE, UTOOBI H30€XaTh
€ro, HO KaK TOJbKO MPEMATCTBHE CTAHOBUTCS HEMOABHXHBIM, OHO OyIeT Bblpe-
3ath Ablpy B NavMesh, 4ToObI areHTbl MOTJIH H3MEHHUTh CBOW MYTh, YTOOBI 000H-
TH ero. Ecnu crauoHapHoe npensiTcTBHE 3a0J0KHPOBAJIO MyTh, ar€HThl CMOTYT
Halitu apyroit Mapuipyt. IMeHHO paboTa 3TOro KOMIOHEHTa aanee u Oyaer rmpo-
JEMOHCTPHPOBAHa.

B npo-=kre chll otkpoiite cueny Example2, koTopasi COIEpXXHT TOJIBKO OIHH 3e-
neHbldt uunuHap (puc. 11.17).
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Puc. 11.17. IToozomoeka cuerbi

Jlo6aBUM Ha CLEHY MPensTCTBUS — ALMKH. J[ns ynoOcTBa MpensaTCTBUS YXKe CO3-
JaHbl ¥ 100aBJ€H CKPUNT HX aHUMaLKH. BaM HY»HO TOJbKO aKTUBUPOBATh 00b-
ekt Obstacles (puc. 11.18).

Puc. 11.18. [lo6asnensi npenamcmeusn

CkpunT i aHMMAaLUU NPEACTaBIIEH B JIUCT. 11.2.
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Nuctunr 11.2. CueHapuin nepemMeLeHUA NPenaTCTBUA

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

public class ObstacleAnimation : MonoBehaviour {

public float speed = .2f;
public float strength = 9f;

private float randomOffset;

// Use this for initialization
void Start () {
randomOffset = Random.Range (0f, 2f);

// Update is called once per frame
void Update () {
Vector3 pos = transform.position;
pos.x = Mathf.Sin(Time.time * speed + randomOffset) *
strength;
transform.position = pos;

CueHapuii 04eHb MPOCT U CYTh €r0 3aKJIK0YAaETCs B YCTAaHOBKE CBOWCTBA position
Ui komroHeHTa transform. ITo3uLMS BHIYMCISAETCS HA OCHOBAHHUH CKOPOCTH H
cunbl. [Ina yno6cTBa 3TH ABa mapameTrpa Mbl caenand public, 4ToObl HX MOXKHO
OBLNO peaaKTHPOBATh C MOMOIIbIO HHCIIEKTOPA CBOMCTB.

3amyctuTe Urpy 1 yoeaurecs, 4To clieHapHii paboTaeT — MpensTCTBHS IBUIalOTCs
(puc. 11.19). CxopocTb ABHXEHHS OTAECIBHOTO ALIMKA MOXXHO PETYIMPOBATh C MO~
MOILBIO YIIOMSAHYTBIX paHee MapaMeTpOB.

B xauecTtBe npensaTcTBUsS MblI Hcnonab3yeM oOvekT Kyb M Hamu oOBeKThl yxke
MOJHOCTBIO TOTOBBI OBITH MPENMATCTBUAMHM. ECM ke BB XOTHTE MPOU3BOJIBHBIH
0OBEKT MPEBPATHTH B MPENATCTBUE, BaM HY*HO 100aBUTh koMrnoHeHT Nav Mesh
Obstacle (puc. 11.20).
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'] E 5 e - Costactes - 7C, - tinlty 26203 171 Aemonalt <GK3t> B K
Fie BG: Assew GameCoiec: (Ompancm winsow Weln

CpoiictBo Shape 3amaer ¢dopMy mnpensTcTBHs
(Mb1 Hcrionib3yeM (opmy Box — swmk). Ilapa-
MeTp Size 3amaer pasmep npenstcTBus. O4eHb
Ba)kKHOE CBOICTBO Carve — Hy)KHO €ro BKJIIOUHTb,
nHaue Hama NavMesh He Oyner pearnpoBarthb Ha
npensitcrBue. [Ipu BritoueHHom Carve B HaBH-
TallHOHHOHN CTpoke OyaeT BhIpe3aHa «ablpa» —
noAo0HbIH 3¢ dexT Mbl HaOIIOAAIH CO CTEHAMH.
Onwucanue Bcex cBOMCTB KomnoHeHTa Nav Mesh
Obstacle npuseneno B Tabnuue 11.2.

Puc. 11.20. ITapariempor komnonenma Nav Mesh
Obstacle

Ta6auya 11.2. Ceoiicmea komnonenma Nav Mesh Obstacle

CsoiicTBO Onucanue

®dopMa reoMeTpHH NPENATCTBHS: KarcyJa (cap-
sule) nnn kopoOka (box)
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Jas kopodkmu:
LleHTp OTHOCHTENBHO MO3HUMH KOMIIOHEHTa
Center
transform
Size Pa3mep kopoOku
Jas kancyas:
: LleHTp OTHOCHTEJIBHO MO3WIHH KOMIIOHEHTa
Center
transform
Radius Paauyc UMAHHIPHYECKOTO NPENsATCTBHS
Height BricoTa UMIMHAPHYECKOro MPensTCTBUSA
Korma Bxmoueno, B NavMesh co3naercs
Carve
«IbIpa»
Koraa Carve BKJIIOYEHO:
[ToporoBoe pacctosinie yiss OOHOBIEHHS ABH-
Move Threshold p P . e
*Kyulerocs orsepctus B NavMesh
. . BpeMs oxxunaHus, moka npensarcreue He Oyaer
Time To Stationary p . ’ p L
CYHTAThCs CTALIHOHAPHBIM
" Ecnu BritoueHo, npensTcTBHe OyneT BEIpe3aHo
Carve Only Stationary a1 vl P
TOJNIBKO TOTZA, KOrJja OHO HEMOABHXKHO

Teneps nonpobyem «3aneub» kapTy. Kak o6s14H0, Boi6epute NavMesh n HaxxMu-
Te kHonkKy Bake. Ha puc. 11.21 noka3zaHa co3gaHHas HaBUralmoHHas kapra. O6-
paTHTe BHUMaHHE Ha «ABIPbI» BOKPYT HALIMX MPENSITCTBHH.

Jns anuMmanuu nepcoHaxa OyaeM Hcnonb3oBaTh cueHapuii PlayerController.cs,
KOTOpBIit MBI pa3paboranu panee. [Ipocto neperamute ero Ha oobekt Player u
3anmycTuTe Urpy. YToObl BbI HU JeJiaiH, Kak Obl BBl HH CTapajliCh, BbI HE CMOXETE
NIOMECTHTh 0OBEKT NepcoHaxa (UMIMHIP) Ha ABHXKYLEecs NPEensITCTBHE.
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Puc. 11.22. Hzpa 3anymena

11.8. ABTOMaTH4YeCcKOe reHepupoOBaHUe KapThl U
YPOBHH

VYpoBeHb, TO €CTb MMEIOLIMECS HAa HEM MPEMATCTBHSA, MOXHO I€HEPHPOBAThH
ciy4yaiHbIM 00pa3oM. [ToHATHOE meno, 4TO TOrda M HaBUTALMOHHYIO CETKY 3a-
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nekatb npuaercs aBToMaTHyeckd. Caenarb 3TO MOXKHO C MOMOILBIO METoda
BuildNavMesh(). Ho cHauana Mb1 monpo6yem paboraTh 6e3 3TOro MeToa.

Ortkpoiite cueny example3 B npoekre chll. ITo yMom4aHHIO Ha Heil HUYEro HeT.
Ho B accerax Bunen npecdab nns Player (puc. 11.23). 3tomy npedaly nprcBoeH
cueHapuii PlayerController. B aToT cueHapuii Mbl BHECIH H3MEHEHHE. B meTone
Start Mbl HaX0UM ITIaBHYIO KaMepy M MpHCBaUBaeM CBOMCTBY cam — Ha BCAKUH
ciyuai, eclid BAPYT Mbl 3a0yJeM YCTaHOBUTH 3TO CBOHCTBO. HOBBIH BapuaHT cle-
Hapus PlayerController.cs npuseneH B auctT. 11.3. '

[ S S —— L 1] = a

Puc. 11.23. Cyena onsa npumepa 3. Ilpeghaé Player ¢ accemax oan npumepa 3

NucTtunr 11.3. HoBbin BapuaHT PlayerController.cs
using UnityEngine;
using UnityEngine.AI;
using System.Collections;
using System.Collections.Generic;
public class PlayerController : MonoBehaviour {
public Camera cam;

public NavMeshAgent agent;

void Start() {
// TpncBauMBaeMm TJIAaBHYKH KaMmepy CBOMCTBY Cam
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cam = Camera.main;

// Update is called once per frame
void Update () {
if (Input.GetMouseButtonDown (0))
{
Ray ray = cam.ScreenPointToRay (Input.
mousePosition);
RaycastHit hit;
Debug.Log ("Hit") ;

if (Physics.Raycast (ray, out hit))
[

agent.SetDestination (hit.point);

Kak Buaurte, 00paTUThCA K ITIaBHOM KaMepe MOXKHO TakK:

Camera.main;

Bo3pmute Ha 3aMETKY ce0Oe naHHBIH TPIOK.

[Tepeiinure k o6bexTy NavMesh u Haxkmute kHonky Bake. Ham HyxHO 3anedb
KapTy no ymon4aHuio, uHaue Unity OyaeT «pyrarbcs», 4TO KapTa He HaljeHa.
Kaxk Buaute, Bcst 001acTh ABISETCA JOCTYNHOM 1 MPOTYJOK HALIETO MEPCOHAaMa
(puc. 11.24).

0 0 0 OO T
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[Tyctomy obbekty LevelGenerator mpucBoen ckpunt LevelGenerator. [Tpomexy-
TOYHas €ro BepcHs NMpUBEAEHa B JIKUCT. 11.4.

NucTtunr 11.4. N'eHepupoBaHue ypoBHA 6€3 3anekaHnA KapTbl

using UnityEngine;
using UnityEngine.AI;

public class LevelGenerator : MonoBehaviour ({

public int width = 10;
public int height = 10;

public GameObject wall;
public GameObject player;

private bool playerSpawned = false;

// MHuumanmusauusa. BesuBaeM GeneratelLevel ()
void Start () {
Generatelevel () ;

// CosmaeM ypoOBeHb
void GenerateLevel ()

{
L

// WYukn no ceTke
for (int x = 0; x <= width; x+=2)
{
for (int y = 0; y <= height; y+=2)
{
// TloMecTuTb CTEeHy 3IecChb?
if (Random.value > .7f)
{
// CospmaeM cTeHyY
Vector3 pos = new Vector3(x - width / 2f, 1f, y -
height / 2f);
Instantiate(wall, pos, Quaternion.identity, transform);
| else if (!playerSpawned) // IlomMecTuTb MUIpoOKa?
{
// TloMellaeM NEepCOHAaxX
Vector3 pos = new Vector3(x - width / 2f, 1.25f, y -
height / 2f);
Instantiate(player, pos, Quaternion.identity);

playerSpawned = true;
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}
!

Wrak, y Hac ecTb cLieHapHii, reHepupyoluii ypoeHb. EcTb npedab nepconaxa,
K KOTOpoMYy npucoenuHeH cueHapuii PlayerController.cs. 3anycrure urpy u mo-
npoOyiite nepemelnarbcs no ypoBHio. Kak mokasano Ha puc. 11.25, nepconax
BMECTO TOro, 4yToObl HAHTH MapIUPYT OT HCXOXHOIO MOJOXXEHHUS K KOHEYHOMY,
MPOCTO MOLIEN MO MYTH HAWMEHBILETO CONMPOTUBIEHHUS — CKBO3b CTEHBL. Eciii MbI
co3naeM urpy «Kacnep u Ko, Takoe noseaeHue OyieT BIOJHE MOAXOASLIHUM, HO
B OOJIBILIMHCTBE CJTy4aeB HU JIIOH, HH OPKH, HY 30MOH HE MOT'Y IMPOXOAUThH CKBO3b
CTEHBI.

> P

Puc. 11.25. [1epconasic npowen ckeo3s cmenbl

Takoe nmoJiydusoch, NOCKoJbKy kapta NavMesh y Hac 3amofiHuia BCIO MOBEPX-
HOCTb. To ecth ;s Unity mepcoHa)k MOXET mepemeluarbcs rae yrogHo. Ham
HYXHO MOAU(ULMPOBATE CLIEHAPHIi clleny oM 006pa3omM:

e Jlo6GaButhk cBo¥cTBO NavMeshSurface:

public NavMeshSurface surface;
e B Meron Start() mocne co3naHusi ypoBHs BbI3BaTh METOJ] 3alleKaHUs KapThl:

surface.BuildNavMesh () ;
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BaxxHo 106aBUTh METOJ 3aMeKaHus KapThl MTOCe co3AaHus ypoBHs. [locMoTpuM,

YTO MOJYYHIOCh. A MOMYYHIIOCH BOT YTO — UTPOK OOJIbLIE yXKE HE MOXKET MPOXO-
JUTh CKBO3b CTEHBI (puc. 11.26).
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Puc. 11.26. Hopmansnas paboma uzpoi

Ecnu nepekiioduThCs B pexkHuM Scene mpu paboTalolleid Urpe, Mbl CMOXEM

NPOCMOTPETh CreHepUpOBaHHYIO KapTy (puc. 11.27). Kak BuauTe, Temneph Hall
NavMesh conepxHuT Bce NpensTCTBHS.
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Puc. 11.27. Co30annsiit asmomamuyeckum oopazom NavMesh

[TonHast Bepcus cieHapHsi FTeHepUpPOBaHUS YPOBHS MpUBeneHa B JTUCT. 11.5.
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Nuctuur 11.5. CueHapuin co3gaHusa YpoBHA

using UnityEngine;
using UnityEngine.AI;

public class LevelGenerator : MonoBehaviour ({

public int width = 10;
public int height = 10;

public GameObject wall;

public GameObject player;

// He BafynpTe HaSHaAuUMTL 3TOMYy CBOMCTBY BSHaueHue, neperanms
o6rexT NavMesh

// Ha Hero B mHcCnekTope

public NavMeshSurface surface;

private bool playerSpawned = false;

// VHuumanuszaumsa. BelissiBaeM GeneratelLevel ()
void Start ()

// TeHepupyeM ypOBeHb

GeneratelLevel () ;

// Crpomm xapTy

surface.BuildNavMesh () ;

// Co3maeM ypoOBeHb
void GenerateLevel ()
[
// UuKJ TO ceTke
for (int x = 0; x <= width; x+=2)
{
for (int y = 0; y <= height; y+=2)
{
// TloMecTuTb CTEeHY 3Iech?
if (Random.value > .7f)
{
// Cos3pmaeM CTeHy
Vector3 pos = new Vector3(x - width / 2f, 1f, y -
height / 2f);
Instantiate(wall, pos, Quaternion.identity, transform);
} else if (!playerSpawned) // NoMmecTuTb UIpoka?
{
// TloMmellaeM INepCOHax
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Vector3 pos = new Vector3(x - width / 2f, 1.25f, y -
height / 2f);
Instantiate(player, pos, Quaternion.identity);

playerSpawned = true;

]

11.9. AHUMHPOBAHHBIN IEPCOHAK

IMepemeraoumuics HHIAMHAP — 3T0, 6e3ycI0BHO, Xopoluo. Ham uuauHap Brno-
He cebe kpacHBbIii — 3esieHoro 1BeTa. OH MpaBHILHO NEPEMEILAETCS M0 KapTe, He
NpOXOAMUT CKBO3b cTeHbl. HO 3TO mepeMeuiaromMics Mo cueHe UHIHHIAP — 3TO
SIBHO HE TO, 4TO BbI X0THUTE OT Unity B HeIHEIIHEM rony. PeanbHas urpa 6yzer co-
JEpXKaTb aHUMHUPOBAHHBIH YEJI0BEKOMONOOHBIH MEPCOHAX, A HE LHIHHIP.

OrtkpoiiTe cueHy exampleS. Bbl yBUIHTE BCE TOT )K€ 3€J€HBIH LIMJIMHIP, CTOSLIHH
B 1abUpHHTE, CO3AaHHOM M3 KpPacHbBIX cTeH (puc. 11.28).

Puc. 11.28. Hununop 6 r1abupunme

[TorpoOyem 3aMeHHTDb 3TOT UMJIHHIP Ha MOJeNb YesoBeuka. [lepBrIM nenoM cre-
HepupyeM Hauy kapty — Bbibepute NavMesh u Haxmure kHonky Bake. ITocne
YEro Bbl YBUIUTE TaKyl0 KapTUHY (puc. 11.29).
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Puc. 11.29. Hasuzayuonnas kapma ypoeHs

Beigenutre uuMnMHAp — 3TO Hawl nepcoHax. [IpHCOEIUHHTE K HEMY CKpHINT
PlayerController.cs, Ha3sHaubsTe nons Cam u Agent, kak nokasaHo Ha puc. 11.30.
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Puc. 11.30. ITapamempui nepconasca

3anycTuTe Mrpy M ybemurech, 4TO MNEPCOHaX
nepemMeliuaercs no cuexe (puc. 11.31). 3nauur, ¢
KapToit 1 OCHOBHBIMH 0OBEKTaMH y Hac BCE XO-
POLLO ¥ MOXKHO MPUCTYNHUTD K 3aMEHE LIMJIMHApPA
Ha MOJEJb YeJIOBEKa.

(X3
"y ‘, e T:r.:.'wﬂ:r..lg__u';'[:'jg‘{l i)

h’g&‘iﬁ:@“"s. A . Bepnurech k cBoiicTBaM Hrpoka. Ynanure cie-
:,,r"; ! @S qylolIie KOMIIOHEHTHI:
[ e ~« MeshFilter

e Capsule Collider

e Mesh Renderer

Mpumeuvanue. ins yganeHus KOMNOHEHTA WenKHUTe NpaBoi KHON-
KOW MbILKM NO Ha3BaHuio 1 BbibepuTe komanay Remove Component.
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Puc. 11.31. ITepconasxc nepemewaemca no cuene

Y Bac IOMKHBI OCTaTbCs TONMbKO KoMmnoHeHThl Transform, NavMeshAgent u
PlayerController (ckpunt), kak nokasaHo Ha puc. 11.32. Tenepp Haw nepcoHax
— HEBUAMMBIH LUIHHAP.

Puc. 11.32. Yoarunu ece numnee

Hainure Monens yenoseuka B accerax. Ha puc.
11.33 u3oOpakeHo okHO Project, uroGbel Bam
ObLIO MOHATHEE, TA€ HCKaTh, a TAKXKE camMa Mo-
Aelb, KOTOPYIO Mbl OyieM HUCIOJIb30BAaTh.




Unity. Monnoe pykosoncteo [ < unity
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Puc. 11.33. Mooenv uenoseuxa

[leperamure Monens uyenoBeka Ha 00bekT Player B okHO Hepapxuu. Tak 4yToObI
Moaens LowBody crana nouepHum oowekrom ais Player. Tenepb BMECTO LIMIIMH-
Jipa y Hac MOsIBUJICS 4Y€NOBEK, BUCALIMHA B Bo3Ayxe. Ecnu 3anycTuts Urpy npsmo
ceifyac, TO Bbl yBUAMTE AOBOJILHO 3aHUMAaTENbHbIN BU NapsLIEro HaJ CLIEHOH ye-
JIOBEKa, MPUYEM MOJEJb YeJIOBEKa pa3BOPaYMBAETCs B CTOPOHY JABHKEHHS (PHC.
111.39)).
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Puc. 11.34. Mooens yurunopa 3amenena Ha Mooeab Heno6exa

SIBHO HE TO, YTO HaM HYXHO. YaJiuTe KOMINOHEHT Animator u3 obbekra Low-
Body (Beizenure o6bekt LowBody B OkHe HepapXMHM M yOalnuTe KOMIOHEHT

®
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no00HO TOMY, KaK BbI 3TO yxe nenanu). JlomkeH ocTaTbes TOJIbKO KOMITIOHEHT
Transform.

kR £ . B 7
Puc. 11.35. Aeno He mo, uezo mbl Xomenu

Cneay}omaﬂ Halla 3aja4ya — pa3MECTHUTD 4Y€JIOBEKA Ha CLICHE!

1. HlenkHute npaBoii kKHOMKON MbILIK Ha koMnoHeHTe Transform o6bexra Low-
Body u BeinonnuTe komanay Reset.

2. Brigenute o0bext Player, nepefinure k rpynmne napamerpoB Nav Mesh Agent,
ycraHoBuTe cBoiicTBO Base Offset pasHbim 0. Ha puc. 11.36 cineBa Base Offset
= 1, cnpaBa Base Offset = 0. Teneps konnaitnep NavMesh-arenra cooTBet-
CTBYET Halleil MOJENH.

3. Hcnone3ys uncrpyment MoveTool, nepemecture obbekr Player Ha cueny.
Ceepbre napameTpsl komnoHeHTa Transform (puc. 11.37)

4. Brioepute o0bekT LowBody u nns cBoiictBa Scale ycraHoBuTe 3HaueHus 1.2
no BceM ocsiM. Tak BbI cliesaete Mojiesb 4y Th OoJbLiIe.

Puc. 11.36. Ycmanoexa ceoitcmea "Base Offset”




Puc. 11.37. Mooens uenogexa nomew,ena Ha cyeny u meneps He napum @ 8030yxe

[Tepeiinute B pazgen Materials, BoiGepute Matepuan LowBodyMaterial u
NpOCTO nepeTtaluTe ero Ha Hat o6sekT LowBody. B urtore y Bac nomxeH nomny-
YUTBCS HE NMPOCTO YeJIO0BEYEK, a 3e/IeHbIi yenopeuek (puc. 11.38).

- npadS - LonMen - 5C, Mac & ~ UMY 20203141 Rarscrar <DX11>

Puc. 11.38. K modenu npumenen mamepuan

3anycTuTe Urpy eule pas, 4tobbl yOEAUTHCS, YTO TOYHO Hallla MOZEJb HE MapHT
Haz cueHoi. Eciu BbI crieioBany pekoMeHaalusM U3 3Toi KHUIH, Bce y Bac Oyaer
xopoto (puc. 11.39).
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Puc. 11.39. Mooens uenroseuka He napum Hao cueHoll

Mogens He napurt, HO U He XoIuT. Ham e XoTen0ch, YTOObI OH XOOMJT HIIK Oerain
no cueHe. Bbl JOMKHBI MOHMMAaTh, YTO aHUMALUsA MOJENH YeJOBEYKa HEMHOrO
CJIO)KHEe aHMMALUM LUMIMHApa. Y LUMIMHIpaA mpocTas GopMa U ero J0CTaTO4HO
NpoCTO «aHUMHpOBaThy». [1o cyTH ero Hy»XHO Tonbko nepemewars no cueHe. C
MOJEJBIO YEI0BEKA BCE CIIOKHEE — €r0 KOHEYHOCTH JOJIXKHBI JBUraThCs, YUYUThI-
Bas HampaBJIEeHHE IBHXKEHHS, YTOOBI BCE BBIITIAAENO0 peanucTuuHoO (puc. 11.40).

-
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Puc. 11.40. Anumayun uenoseuxa

Bo BpeMs ABMXXEHHS MOZENH HaM, KpOME HamnpaBlieHUs IBHXKEHHs HYXKHO y4H-
ThIBaTh elle U ckopocTb. C Kakoii CKOPOCTBIO IBHXKEHUs nepcoHax? Byner nu oH
uaTH U Gexats? OT 3TOro 3aBUCHT, Kakas aHMMaLUs JOJKHA BOCIPOU3BOIHUTh-
sl — aHUMalus Gera UM NPOryIKH.

®



Unity. Monnoe pykosoacteo < unity

B Hamem npoekre yxe ects rotoBbiid cueHapuii ThirdPersonController. [Tepera-
muTe ero Ha oobekt Player. OH 106aBUT MHOXECTBO NapaMeTpOB, KOTOPbIE BbI
MOXeTe HacTpouTh (puc. 11.41).

U g
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Puc. 11.41. Hogble napamempbl nepconasica

Ceifyac HaM HY»XHO H3MeHHTb napameTpbl koMnoHeHta Capsule Collider. Ycra-
HoBute Center.Y = 1 u Height = 2, yroObl Konaiinep cooTBeTcTBOBaN Hallel
Mojenu — cM. puc. 11.41. B komnonente NavMesh Agent ycranoBute Speed = 1.

Jlanee HaM HY»HO HaCTPOUTH KOMIIOHEHT Animator, a UMEHHO yKa3aTh aHUMa-
uHoHHBIA KoHTpoulep (Animation Controller) u aBarap (Avatar). [lepeiinure
B Assets, Example S, Animation. B 3rT0ii manke Bbl Haiinere aHUMaIHOHHBIH
koHTpoyiep Humanoid. [Teperamure ero Ha noje Animation Controller kom-
NOHEHTa Animator.

B nanke Models BblI HalineTe aBarap [uis Hamed moaeny — LowBodyAvatar. Bel
YK€ J0TalajiiCh, YTO C HUM HYXKHO Clle/laTh — NEpeTalliTh Ha CBOMCTBO Avatar
KOMIOHeHTa Animator (puc. 11.42).

I'IpuMeanue. Ecnu Bbl ceivac 3anyCctute urpy, To Hawl nepCoHax
XO0Tb U HE 6y,qu peanncTtuyHO ABUraTtbCA, HO PyKu 6y,EI,YT onyLieHbl
BHU3, a HE pa3BefeHbl B CTOPOHbI.
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Puc. 11.42. Hacmpoiika komnonenma "Animator’’

Ortkpoiite okHO Animator (komanna Window, Panels, Animator). B Hem BbI
HalieTe COCTOSIHUS aHUMAllMOHHOTO KOHTPOJIJIE pa Hallero nepcoHaxa. B rpynmne
Locomotions coOpaHbl pa3iu4Hble COCTOSHU ABWxkeHUs (puc. 11.44)

[ lal== Jimm e ]

Puc. 11.43. Cocmoanusa nepconasca

3anava Hawero ckpunta ThirdPersonCharacter.cs — BpIOpaTh OIHO M3 ITHX
COCTOSIHHH B 3aBUCHMOCTH OT CHUTyalMud. HaMm Hy»KHO BHECTH U3MeHeHHs B Play-
erController.cs. OnHako MocKobKy MOC/IE€ BHECEHHBIX H3MEHEHHH eT0 yKe Helb3s

’. ........................................ N U I s oD



OyIeT UCMOoJIb30BaTh B NPUMEpAX C MepeMelleHHeM LMIHHAPA, TO Mbl CO3AaqHM
npyroii cuenapuii — PlayerHumanoidController (nuct. 11.6). JlaHHBIH clieHapHii
Oyner 3aneiictBoBarh cueHapuii ThirdPersonCharacter 1 aHUMHpPOBaTh HalEro
nepcoHaxa Bo BpeMsi nepeMelieHus. HyxHo BblIenuTh 00bekT Player v ynanuthb
komnoHeHT PlayerController, nocie 3toro mo6aButs HoBbIM ckpunt — PlayerHu-
manoidController.

B0 O o "

Puc. 11.44. Cocmoanun oguricenusn

NucTtunr 11.6. Cuenapun PlayerHumanoidController.cs

using UnityEngine;

using UnityEngine.AI;

using System.Collections;

using System.Collections.Generic;

// Toxnknouaem ThirdPerson

using UnityStandardAssets.Characters.ThirdPerson;

public class PlayerHumanoidController : MonoBehaviour {
public Camera cam;
public NavMeshAgent agent;
// HoBOe CBOMCTBO

public ThirdPersonCharacter character;

void Start ()
{
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// 3anpemaeMm navMesh-areHTy OOHOBJIATH BpalleHUE
// 3TuM ByneT saHmMarbca ThirdPersonController

agent.updateRotation = false;

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

{
if (Input.GetMouseButtonDown (0))

{
Ray ray = cam.ScreenPointToRay (Input.

mousePosition) ;
RaycastHit hit;

if (Physics.Raycast(ray, out hit))

{
agent.SetDestination (hit.point);

n3 ThirdCharacterController

// BHI3BHIBAEM MeTOn Move ()
(BexTOp)

// TlepBHil napamMerTp — KyIOa ME XOTWM IONTU
// BTOpOIl — HOOJIXKEH JIM NEepPCOHAaxX IOJI3TU

// TpeTwuit ~ OOJDKEH JIM NEPCOHAaX IPHTATh

if (agent.remainingDistance > agent.stoppingDistance)

{
// llepememaeM NepCcoOHax

character.Move (agent.desiredVelocity, false,

false);
}
else

{
// OcTaHaBIMBaEM MEPCOHAaX

character.Move (Vector3.zero, false, false);

3anoHMUTE MOJsSE HOBOTO KOMITIOHEHTA — MepeTamuTe kaMmepy, NavMesh-areHt u
ThirdPersonController — Ha none Character. JJokHO MOIYYHTbCS, KaK MOKa3aHO

Ha puc. 11.45.
3anycrture urpy. Ham nepconaxx nBHraercs H KOppeKTHO OCTaHaBiHBaeTcs! Mbl

3TO COCJ1AJIH.
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@ Imspecior
Prasliion LR 054 F -dB4 Je
[ ®o wi IBlo
Soatal l. 1 ¥ T
« B 7 NavMesh agent e
Agent Type Phomancid o
Base Offset o
Steeting
Speed 1
AngulacSpeed 1+ 120
Accelaration 10
Stopging Pistance 0.2
Auto Braking Ce
Dustacie Avoldance
Radius 0.5
Height 2
byt - i : " Puc. 11.45. Ceoiicmea nepconaxca
w Path.Flinding
&¥to Travarse OU B v
ilinemes -
g ke Everything 3 =
v ReyersenesdaRssusie €L Ha BeskMid Colydaii B KHUTE MPUBOIMTCS KOJ ClIe-
Zomgil MaysnrgnancCond .
com Sbsaingarners Cames ) Hapus ThirdPersonController.cs. MomeHTBI, Ha
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5 Thind Pacsor Chacacter [Scrip @t
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| Mouing Furitspesd 360

Brafionaty Tum SE8E 180

Aump Power 8 0
| Cravity Muttiplier e tom—— 2

Puc. 11.46. Ilepconasic oeuzaemcs

NucTtunr 11.7. Cuenapun ThirdPersonController.cs

using UnityEngine;

namespace UnityStandardAssets.Characters.ThirdPerson
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[RequireComponent (typeof (Rigidbody)) ]
[RequireComponent (typeof (CapsuleCollider)) ]
[RequireComponent (typeof (Animator)) ]
public class ThirdPersonCharacter : MonoBehaviour
{
[SerializeField] float m MovingTurnSpeed = 360;
[SerializeField] float m_StationaryTurnSpeed = 180;
[SerializeField] float m_JumpPower = 6f;
[Range (1f, 4f)][SerializeField] float m GravityMultiplier
= 2f;
// BHauemme 3aBuCHMT OT RMGPAHHOR MOJEIM, HYXHO NORGMPATH NOX
// xoHxperHy® MOmens
[SerializeField] float m_RunCycleLegOffset = 0.2f;
[SerializeField] float m_MoveSpeedMultiplier = 1f;
[SerializeField] float m AnimSpeedMultiplier = 1f;
[SerializeField] float m GroundCheckDistance = 0.2f;

Rigidbody m Rigidbody;
Animator m_Animator;

bool m IsGrounded;

float m OrigGroundCheckDistance;
const float k_Half = 0.5f;
float m_TurnAmount;

float m_ForwardAmount;
Vector3 m_GroundNormal;
float m_CapsuleHeight;
Vector3 m_CapsuleCenter;
CapsuleCollider m Capsule;
bool m Crouching;

void Start ()

{
// NonyvaeM HeoOxommMe OGBEXTH
m_Animator = GetComponent<Animator>();
m Rigidbody = GetComponent<Rigidbody> () ;
m_Capsule = GetComponent<CapsuleCollider>();
m_CapsuleHeight = m_Capsule.height;
m_CapsuleCenter = m Capsule.center;

m_Rigidbody.constraints = RigidbodyConstraints.
FreezeRotationX | RigidbodyConstraints.FreezeRotationY |
RigidbodyConstraints.FreezeRotationZ;

m_OrigGroundCheckDistance = m_GroundCheckDistance;
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public void Move (Vector3 move, bool crouch, bool jump)
{

// move - KyIa HYXHO IONTU

// crounch — HYXHO JM MNOJ3TU

// jump — HYXHO JM MpHEIAThH

// xoHBepTHMpPyeM MMPOEOM BeKTOp movelnput B JIOKANLHYDO
// Bepcuo

if (move.magnitude > 1f) move.Normalize();

move = transform.InverseTransformDirection (move) ;
CheckGroundStatus () ;

move = Vector3.ProjectOnPlane (move, m_GroundNormal);
m_TurnAmount = Mathf.Atan2 (move.x, move.z);

m ForwardAmount = move.z;

ApplyExtraTurnRotation () ;

// ynpasJieHMe CKOPOCTLI OTJIMYAETCHA, €CJM MBL Ha 3eMjie uiu
// B BO3Oyxe (Nnpu MpbIXKE)
if (m IsGrounded)
{
HandleGroundedMovement (crouch, jump);
}
else

|
HandleAirborneMovement () ;

ScaleCapsuleForCrouching (crouch);
PreventStandingInLowHeadroom() ;

// oTnpaBnsieM napaMeTps B aHMMaTOP
UpdateAnimator (move) ;

void ScaleCapsuleForCrouching (bool crouch)
{
if (m_IsGrounded && crouch)
{
if (m_Crouching) return;
m Capsule.height = m _Capsule.height / 2f;
m_Capsule.center = m Capsule.center / 2f;
m Crouching = true;
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Ray crouchRay = new Ray(m Rigidbody.position +
Vector3.up * m_Capsule.radius * k _Half, Vector3.up);
float crouchRayLength = m_CapsuleHeight - m_Capsule.
radius * k_Half;
if (Physics.SphereCast (crouchRay, m_Capsule.
radius * k_Half, crouchRayLength, Physics.AllLayers,
QueryTriggerInteraction.Ignore))
{
m_Crouching = true;
return;
}
m_Capsule.height m_CapsuleHeight;
m_Capsule.center = m_CapsuleCenter;
m_Crouching = false;

void PreventStandingInLowHeadroom ()
{
// Be BCTaBaTL B SOHM, I'l@ MOXHO NONSTH
if (!m_Crouching)
{
Ray crouchRay = new Ray(m Rigidbody.position +
Vector3.up * m_Capsule.radius * k_Half, Vector3.up):;
float crouchRayLength = m_CapsuleHeight - m_Capsule.
radius * k_Half;
if (Physics.SphereCast (crouchRay, m_Capsule.
radius * k Half, crouchRaylLength, Physics.AllLayers,
QueryTriggerInteraction.Ignore))
{

m_Crouching = true;

void UpdateAnimator (Vector3 move)
{
// update the animator parameters
m_Animator.SetFloat ("Forward", m_ForwardAmount, 0.1f,
Time.deltaTime) ;
m_Animator.SetFloat ("Turn", m_TurnAmount, 0.1f, Time.
deltaTime) ;
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m_Animator.SetBool("Crouch", m_Crouching) ;

m Animator.SetBool ("OnGround", m_ IsGrounded) ;
if (!m_IsGrounded)

{

m_Animator.SetFloat ("Jump", m_Rigidbody.velocity.y);

// paccuuTaTh, KakKas HOTa [N03aaM, YTOOE OCTaBUTh

// ©Ty HOTYy B 3amHEel YacTM aHMMalLMUM [PBDKKA
clip times of 0.0 and 0.5)
float runCycle =
Mathf.Repeat (
m Animator.GetCurrentAnimatorStateInfo (0).

normalizedTime + m_RunCycleLegOffset, 1);

float jumpLeg = (runCycle < k.Half ? 1 : -1) * m.
ForwardAmount;

if (m_IsGrounded)

{

m _Animator.SetFloat ("JumpLeg", jumpLeg);

// MHOXMTeJb CKOPOCTM aHMMaluMy [O3BOJISEeT HaCTpauBaTbh OOy
// ckopocTb XomnbOwl / ©era B MHCIEKTOPE, UYTO BIMAET
// Ha CKOPOCTb HOBMXEHMA M3-3a KOPHEBOTO IBMXEHMS

if (m_IsGrounded && move.magnitude > 0)
{

m_Animator.speed = m_AnimSpeedMultiplier;
}

else

{
// He ucnoap3yeM 3TO B BO3IOyXe
m_Animator.speed = 1;

void HandleAirborneMovement ()
{
// npuMeHsieM rpaBuTaLID
Vector3 extraGravityForce = (Physics.gravity * m_
GravityMultiplier) - Physics.gravity;
m_Rigidbody.AddForce (extraGravityForce) ;

m_GroundCheckDistance = m Rigidbody.velocity.y < 0 ?
m_OrigGroundCheckDistance : 0.01f;



void HandleGroundedMovement (bool crouch, bool jump)
{
// mpoBepsieM YCIOBHMSI, MOXEeM JIM MH MNPHCHYTH
if (Jump && !crouch && m_Animator.
GetCurrentAnimatorStateInfo (0) .IsName ("Grounded"))
{
// Jjump!
m_Rigidbody.velocity = new Vector3(m Rigidbody.
velocity.x, m_JumpPower, m Rigidbody.velocity.z);
m_IsGrounded = false;
m_Animator.applyRootMotion = false;
m_GroundCheckDistance = 0.1f;

void ApplyExtraTurnRotation ()
{
// nomoraem nepcoHaxy GHCTpee NOBOPauUMBABaTBCS
float turnSpeed = Mathf.Lerp(m StationaryTurnSpeed, m_
MovingTurnSpeed, m_ ForwardAmount) ;
transform.Rotate (0, m TurnAmount * turnSpeed * Time.
deltaTime, 0);
}

public void OnAnimatorMove ()
{
// sTa dyHKLUMS INepe3anuchLBaeT KOPHEBOE IBMKEHMe
// 3To mo3BoNAeT MOOUGULUMPOBATE [O3ULMOHHYIO
// CKOpPOCTBL OO ee MNpMMeHEeHUS
if (m_IsGrounded && Time.deltaTime > 0)
{
Vector3 v = (m_Animator.deltaPosition * m_
MoveSpeedMultiplier) / Time.deltaTime;

// MBE cOoxpaHsem CYyWeCTBYyIUylD u4aCTb TeKylWel CKOPOCTH.

v.y = m_Rigidbody.velocity.y;
m Rigidbody.velocity = v;

void CheckGroundStatus ()
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{

RaycastHit hitInfo;

#if UNITY_EDITOR
Debug.DrawLine (transform.position + (Vector3.up

* 0.1f), transform.position + (Vector3.up * 0.1f) + (Vector3.
down * m_GroundCheckDistance));
#endif
// 0.1f HeOGonbmoe cMelleHVe AOJA 3anycka Jiyya
// WM3HYTpM nepcoHaxa
// nosuuusa npeoOpa3OBaHMS B TUIOBHX aKTUBAaX
// nexuT B OCHOBE NepcCoHaxa.
if (Physics.Raycast (transform.position + (Vector3.up *
0.1f), Vector3.down, out hitInfo, m_GroundCheckDistance))
{
m_GroundNormal = hitInfo.normal;
m_IsGrounded = true;
m_Animator.applyRootMotion = true;
}
else
{
m_IsGrounded = false;
m_GroundNormal = Vector3.up;
m_Animator.applyRootMotion = false;

Tenepp MOXHO NMEPEXOAUTH K YTEHHIO CJIEAYIOLIEH YaCTH KHHTH, B KOTOPOH MBI
pa3paboraeM Mrpy — Hauly HHTeprnpetauuio bombepmena. Ilpouecc 6yner pac-
CMOTpEH OT HayaJsa M 10 KOHLa — BIUIOTh IO KOMITUIALMH Urpbl. He nepeknouaii-
Tech, OyneT HHTepecHO!
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Unity. Monwoe pykosoacteo ..... S unity

HaxoHel-To HacTano BpeMs aKKyMYJIHPOBATh BCE MOyYEHHbIE 3HAHHUS H HCTOJIb-
30BaTh UX BO Ojaro — co3garb cOOCTBEHHYIO Mrpy. B 3toii yactu kHuru Oyaer
PacCMOTPEHO CO3/IaHHE UIPbI — OT HAYAH U 1O KOHLA.

12.1. Ilouck uaeu

Bo BpeMs paboThl Hajl KHUIOH S MIOCTOSIHHO JyMaJl, KaKyl0 HIpY CO3/1aTh, YTOOBI
MPOAEMOHCTPHPOBaTh BO3MOXXHOCTH Unity Ha mpakruke. [lepecMOTpeB HeCKONb-
KO 3apy0OexxHbIX KHHUT no Unity, NpHILIET K BEIBOAY, YTO BCEM HM MPHCYI OJHH
HEOCTATOK: OHM HAaYMHAIOT Pa3pabOTKy KaKOHW-TO CIIOXKHOH HIphI, HalpHMED,
IIyTepa WJIK TOHOYHOH HIphl, HO HE JOBOIAT MpOLIECC ee pa3paboTkH 10 KOHLA.
Hanpumep, co3aaioT oqHy-Be CLEHBI, a Aajblie — nposiBuTe ¢antasuio. C onHoMH
CTOPOHBI, MOXXHO MOHATH aBTOPOB TaKHUX KHHUT: pa3pab0OTKa CJI0XHOMH UIpPhI BPAA
JIM BIIHILIETCA B 0OBEM ONHOW KHHMTH, a MMHCaTh TPEXTOMHHK Bpoae «VickyccTsa
nporpammupoBanus» [{. KHyra ceifuac HepeHTabenbHO ¢ HUKTO €ro nevyararb He
Oymer, a TeM 6onee nokynars. C gpyrod CTOpoHBI, KTO OyJeT MOHHMATH YHTa-
TeneH, KoTopeix 6pocunyn Ha nonnytu? Ilony4yaercs, YTO Takue KHHTH CO3AAIOT
‘OoJblIE BOMPOCOB, YEM OTBETOB.
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IMoaToMy co3naHue CIOKHOH Mrphl OTOPOCHII Cpa3y — JaKe €CIIH HayaTh 00bsC-
HEHHE OCHOB B CAMOM Hayajle KHUTH, TO Bps JIK Obl K KOHIly KHUTH OHa Obu1a OB
3aKOHYEHA. A MO CeMy, Hy)HO ObUIO NPUIYMaTh KaKylO-TO NPOCTEHBKYIO HUIDY,
Ha IpUMepe KOTOPO# NPOAEMOHCTPUPOBATh BCE 3TaNkI €€ co3naHus. Xotd B Unity
MOXXHO €031aBaTh U 2D-UTrpbl, TaKy10 BO3MOXKHOCTb TaKKe HE pacCMaTpHBal — HE
JUIS 3TOTO BB MPOYUTAIH GOJBLIYIO YACTh 3TOH KHUTH, pa3OHpaUCh C TpEXMEp-
HBIMH MOJEJIIMH, YTOOBI «HA BBIXOJE» MOJYYHTh JBYXMEPHYIO 3MEHKY. ITO HE
HHTEPECHO, 1a U HUKTO Cefyac B TAKUE UTPHI HE UIPAET.

IToatomy onHO3HaYHO OyAeM co3aaBars 3D-Urpy, HO HE CIIMIIKOM CIOXKHYIO, YTO-
OB MOXHO OBLTO CO31aTh €€ MOJIHOCTBIO.

IlepBoe, ¢ yero HyXHO HayaTh CO3JaHHE HTPhl — MOMCK MAEH M BIOXHOBEHHMS.
Bo3Mo0XHO, y Bac €CTh KaKOH-TO CIOKET, KOTOPhIH Bbl Obl XOTeNH OOBIrpaTh B
urpe. A BO3MOXKHO, BaC BIOXHOBHJIA Apyras UTpa, KOTOpPYIO Bbl Obl XOTENH cle-
nath ay4iie. BoaMoxxHO, 310 OyaeT urpa AeTcTBa, B KOTOPYIO BBl HTPAIH €ILE Ha
ITK Bpoae ZX-80. [l MeHs Takoii urpoi cran Bomberman. IMeHHO Takyro Urpy
(ecTecTBEHHO TPEXMEPHYIO), MBI peanu3yeM ¢ nomoiubio Unity. Mrpa Oyner Ha
JIBa HTPOKA — TaK 4TO BbI OyJeTe UrpaTh HE C KOMITBIOTEPOM, @ CO CBOMM JIPYrOM.

CMBICIT MTPBI 3aKITIOYAETCSA B CIIEAYIOIIEM. Y HAC €CTh M0JIe, HA KOTOPOM Haxo-
auTcs HeOonbwoH 1abupuHT. [IpensaTcTBUA Ha ClieHE B BHAE CTEH JIAOMpHHTA
TIO3BOJIAIOT MTPOKaM CIIPATAaThCS OT B3pbiBa 60MO. Urpok ynpaenser mepcoHa-
JKEM, HaXOOAIIUMCS B JJAOUPUHTE, COCTOSALIEM H3 HepaspywaeMeix cred. OH Mo-
HKET O0CTaBIATH 60MOY, B3pHIBAIOLLYIOCS Yepe3 HEKOTOPOe GHKCUPOBaHHOE BPEMS.
B3peiB 60MOBI pacnipocTpaHseTcs MO HE3aMOJHEHHBIM KBaJpaTaM CLEHBI, HE 110
BCEM, a TOJIBKO I10 TEM, KOTOpbIE HAXOAATCS B paauyce B3pbiBa. Eciu B 3TOT panu-
yC NonagaeT OJHH H3 UTPOKOB, OH YMHPAET.

B Hawieit urpe MbI caenaeM IBa Urpoka. OOHHUM MOXKHO OyHeT ynpaBiATh Kia-
BumaMd WASD, BropeiM — ctpenkamu. [lepBeiit urpok BeiOpackiBaeT 60MOy
nomoursio kinaBuuiu IIpeden, Bropoii — Enter. irpok Moxer ycTaHOBUTH He-
CKOJIBKO 60M6 — 10 OHOH B KaXOM IIyCTOM KBaJparte.

C MOMEHTa yCTaHOBKH A0 B3pbiBa OOMOBI JODKHO NMPOHTH HEKOTOPOE BPEMS.
B3pbIBEI MOTYT BBI3BIBATH LIEMHBIE peakiMu. Hanpumep, Bpems 10 B3pbiBa 60M-
651 cocTaBnser nycTh 3 cexyHasl. Urpok ctaBut 60MOy 1, 3aTeM yepes 2 ceKyHbl
ctaBUT O0MOy 2, HaxonsuIylocs B paguyce nopaxeHus 6om6s 1. Korna 6omba 1
B30PBETCSI, 3TO MOPOIUT B3pHIB 60MOBI 2 — OHA He OyaeT JoKHIAThCs cpabaThiBa-
HHs TaiiMepa U B3OPBETCS PaHbLIIE.

OpurunansHas urpa Bomberman Beinuta B Hayane 80-bIX U BIEPBHIE MHE
MOCYaCTJIMBUIOCH UrpaTh B Hee ele Ha [1K, k KoTopoMy B KauyeCTBE HOCHUTEINS
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JaHHBIX MOAKIIOYAICSH KAaCCETHbIH MarHMTOodoH. Bomberman MoxHO Bocco3za-
BaTbh CHOBa M CHOBA — 3TO BeYHas Urpa, KoTopas Bceraa OyaeT MHTepecHa U aKTy-
aJlbHa, HE3aBUCHUMO, KaKOH rojl Ha ABOpe.

OpuruHanbHas urpa Obliaa IByXMEpHOM, HO ¢ nomolubio Unity Mbl co3naanm ee
TPEXMEPHBIH BapHaHT — Tak Mrpa He OyaeT kKa3aTbcs AMHO3aBpOM Ha GoHe
COBPEMEHHBIX UTp.

12.2. Yrto Oyaer B urpe

Co3pnaBas 3Ty Urpy, Bel Hayuutech 6a30BbIM MPHUHLKIIAM pa3paboTku Urp:

e (CoOpacbiBath 60MOBI M MPUBSA3BIBATL X UTPOBOI MOBEPXHOCTH. AHANIOTMYHBIM
006pa3oM MOXCHO yCTaHaBJIMBATh MHHbI B KAKOM-TO LIyTEpE OT NEPBOTO JIULA

e (OOGpabarbiBaTh B3PbIBbI C ABYMs TUIAaMHU OOBEKTOB — C UTPOKAMH U OPYTrMMH
oomMmbamu

e CoOcTBEHHO, NOPOXKAATh B3PhIBbI

e (OO6pabarbiBaTh CMEPTb Urpoka A8 BblHUMCAEHUs Nobenutens. B Hauied urpe
MOXe€T No6eauTh UrpoK 1, UTPOK 2 MIIK XKE Pe3yJIbTATOM MOXET ObITh HUYbS,
ecnu norubau oba Urpoka

12.3. [loaroroBKa acceros

[pexae, 4eM NMPUCTYNUTb K MPOrpaMMHPOBAHUIO MIPBI, HYXKHO M03a6OTUTbCA
00 accerax [anis Urpsl. Bo-nepBbix, BaM NoHago6sATCS MOAENM UTPOKOB U APYTHX
00BEKTOB, KOTOpbIE Bbl COOMpAETECh UCMOIb30BaTh B UIpe (HanpUMep, AepeBbs,
KYCTBI, €CJIH €CTb JXKEJIaHHE CO3[1aTh CTPENSIKY B Jiecy). Bo-BTOphIX, MaTepHasl.
B-1perbux, Habop 3BykoBbIX 3 dekToB, HanpuMep, 3BYK B3pbiBaroLiencs 60MObl,
3BYK BbICTpeJa U T.4. Haneroch, mocie npouTeHus nepBbIX ABYX YacTeH 3TOM KHHU-
T'H, Bbl 3TO TOHMMAETE.

Yrto6b! Bbl CKOHLIEHTPHPOBATHCh HIMEHHO Ha pa3paboTKe caMOil Urpbl, BCE aCCEThI
OyayT y>xe NoAroToBAEHbI MHOK A7 Bac. OTKpoHTe MpOeKT ¢ Urpoi (OH Haxo-
JOUTCS B Marke BUPTyaJlbHOrO OMCKA U1 3TOH KHUIH, pa3MEILEHHOI0 Ha CanTe
M3JaTeNbCTBA), B HEM Bbl HallAeTe CleayOLIHE TUIIbI aCCETOB!

¢ Animation Controllers — aHuMauuoHHblE KOHTposiepbl. COAEPKUT KOH-
TpOJIIEp aHMMALMHK UIPOKOB, BKIKOYAs JIOTHKY U1 aHMMAaLUMH KOHEYHOCTEH
MIpOKOB, KOTJa OHH XOOSAT
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e Materials — MaTepuanbl, HeOOXOXHUMBIE I/ TOCTPOEHUS HUIPBI

e Models — Moznenu nepcoHaxeii, 60MObI, a Talke Marepyasl, He0OXOAUMBbIE
IUISL UTpoKa U 11 6oMOBI

e Music — conepXHuT cayHOTpeK

o Physics Materials — ¢u3uueckie Marepuanbl UIPOKOB, ClIELHANbHBINA BUJ
MaTepHuaioB, KOTopble 100aBaAOT PU3HUECKHE CBOMCTBA OBEPXHOCTAM. s
yNIpoILEeHHUs Hallei urpbl 00a Hrpoka nepeMerarTcs no ypoBHio 6e3 TpeHus

o Prefabs — npe¢abs1, conepxar 60MOb! 1 npeabbl B3pLIBOB

o Scenes — COIEPXXHUT OIHY CLEHY, CLUEHY UIDbI

o Scripts — conep>xut Bce HeOOXOAUMBIE CKPHUIITHI

o Sound Effects — 3BykoBble 3¢ dextbl — 11 60MObI U 1S B3pbIBa

o Textures — 31eCh HaXOOATCSA TEKCTYPbl HTPOKOB

Bnaronaps ToMy, 4TO BCe acceThl Yke pa3paboTaHsbl, Bbl MOXKETE CKOHLEHTPHPO-
BaThCA Ha CaMOM Ipoliecce pa3paboTKe UIpsbl, a HE AyMarb O TOM, IIe AOCTaTh
acCeTsl.

Hanee Bbl MOXeETE A€HCTBOBATh OMHUM U3 ABYX CHOCOOOB:

1. Co3aaTb HOBbIIi IPOEKT H c03AaTh cBoero Bomberman ¢ Hy:sisl, HCTIOIB3YS
rOTOBbIE acCeThl.

2. OTkpbITh hHHATBHBIN NPOEKT H CMOTPETh, KAK BCE YCTPOEHO.

O06a BapraHTa MpaBHJIbHBL: BEIOHpANTE TOT, KOTOPHIH O11Ke K BaM. Ecii BbI yBe-
peHbl B cebe U UyBCTBYETE, YTO CaMH CMOXeTe pa3paboTaTb Urpy, Toraa BelOH-
paiite mepBblif BapuaHT. Eciiv 4T0, BCeraa MoXHO MOACMOTPETh TO, YTO HE MOJTY-
4aeTcs B TOTOBOM NpoekTe. COBCEM Yx HOBHYKHU, KaK B TPOrpaMMHPOBAHUH, TaK
U B pa3paboTke Urp, MOTYT BhIOpaTh BTOpOii BapHaHT. S xke Oymy moka3blBaTh BCE
y’e Ha TOTOBOM IPOEKTE, I03TOMY CYHMTAl0, YTO Bbl BBIOpAId BapHaHT 2.

12.4. Pazpaborka cuenbl

Orxkpoiite mpoekt U cueHy Game. CueHa cocrout u3 6iokoB creH (Blocks) u
6nokoB nona (Floor), cm. puc. 12.1.



Puc. 12.1. Cyena ucpoi

CHauana pasbepemcs ¢ 6nokamu cTeH. OHHM BBICTPOEHBI BIOJb CLEHBI, YTOOBI
UrPOK HE CMOT BBIHTH 3a €€ MpEeNeNibl, TAK)Ke HEKOTOphIe OJIOKH paccTaBieHbl Ha
CaMOH CLieHe, YTOOBI HTPOK MOT CIIPATAThCS 33 HAIMH H YKPBITBCS OT B3pbIBa (pHC.
12.2).

Puc. 12.2. Kak ycmpoenul 6:10xu

K kaxaomy 6noky npucoenntes Box Collider — oH uaeanbHO noaxoauT s Ha-
niero 6noka. Taioke 61oky HazHadueH Marepuan Bloek — cniennansHo pazpaboran-
HBIH A5 610ka (puc. 12.3).



Puc. 12.3. Mamepuan onn 6noka

ITon Taroke co3aaH ¢ NOMOLIBK 6JI0KOB, HO pa3Horo ugera. L[Ber 3agaercs ¢ no-
Moisio komrnoHeHTa Mesh Renderer — BriOupaeTcss MaTepHal HY>XHOTO IIBETA.
Kak u nns cren, nns anemenToB rnoaa nodasiaeHsl Box Collider. ITo3unus 610koB
MoJ1a HIKE MO3UIHH OJIOKOB CTEH, YTO BIIOJTHE Pa3yMHO.
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Puc. 12.4. Hacmpoiixa ""Mesh Renderer" ona 6nokoe nona

12.5. HacTpoiika rinaBHOH kamMepbl

KaMmepa nomiHa CMOTPETh Ha CLEHY CBEPXY BHHU3, HTOOBI 000MM HrpokaM OBLIO
yno6HO UrpaTh. MBI He MOXKEM MPHUBS3aTh KaMepy K HTPOKY, IOCKOJIBKY HI'POKOB
nBa. [ToaroMy HyXHO BBIOpAaTh Takoe MONOXEHHE KaMephbl, 4TOObI y106HO OBIIO0
o6ouM urpokam. Hactpoiiku Main Camera nokasaHsl Ha pHc. 12.5.
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Puc. 12.5. Hacmpouaxu "Main Camera"

OG6patute BHMMaHue Ha cBoiicTBO Background: oHo 3anaer ¢oH skpaHa 3a cue-
HOi1. Bee uto B pexxiMe NpoeKTHpOBaHHs (Ha BKIake Scene) OTMEUEHO CEpbIM, B
urpe Oyner 3anosnHeHo uBetoM gona. Hama kamepa pabortaer B pexxuMe nepcrnek-
THBBI, TaK YTO HAIlla HIPa MOJHOCTHIO TpEXMepHas, a He 2.5D.

12.6. UCTOYHNK HANTPABJIEHHOIO CBETA

Takxe HaM MOHaKOOUTCA HCTOUYHMK HampaBaeHHOro cBeTa. Ero napamerpsl npu-
Be/eHbl Ha puc. 12.6. B mpuHuMne, HUYero HeoObIYHOrO B HUX HET. Mbl paBHO-
MEPHO OCBELLAEM BCIO CLIEHY.

12.7. OrciieskupaHue COCTOSHUS

s OTCne)XHMBaHHA COCTOSIHHA HIPbI Mbl CO34aJUM MYCTOH OOBEKT C MMEHEM
Global State Manager. EMy Mbl Ha3HaYMM CKPHIIT, KOTOpbIi OyIET OTCIIEKHBATD
cocrosiHue urpokoB — GlobalStateManager.cs. Ckpunrt OyaeT NpHHUMaTh TPH
napametpa Size, Element 0, Element 1. [7epgwviii napamemp — 3T0 KOJUUECTBO
HTPOKOB, 8MOpOU hapamemp — 3TO NEPBbIH HIPOK (B KaUECTBE €r0 3HAYEHHS Mbl
yka3biBaeM 00bekT Player 1), cooTBeTCTBEHHO, mpemuil napamemp — 3TO BTOPOi
urpok. Ecnu noxkenaere 1o6aBuTh ellle Urpoka, He 3a0yabTe CO34aTh CBOWCTBO
Element 2 B 3TOM cueHapHH ¥ YBEJIHYUTH NapaMeTp Size.

s
|



Puc. 12.7. Ceoticmea o6vexma "Global State Manager"

MpumevaHue. He Gecnokonteck, BCe NCXOAHbIE KOAbI BCEX CLEHa-
pvueB 6yayT nokasaHbl. oka mMbl NPOCTO pa3bupaemcs, YTO M Kak
yCTpPOEHO!
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12.8. My3bIKajbHOE CONPOBOKIACHHUE

Jnsa Bocripoun3BeneHus poHOBOH My3bIkH Hcnosb3yeTcss oobekT Music. [Tpu xe-
JaHuH, U3MeHUB cBoHCTBO AudioClip, Bbl MOXeTe 3anaTh COOCTBEHHBIN ayaHO-
kyun. CeorictBo Play On Awake obecrnieunBaeT aBTOMaTHU€CKOE BOCIIPOU3BEIEC-
HUe 3BYKOBOro daitna (puc. 12.8).
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Puc. 12.8. Ceoiicmea oo6vexkma ""Music"

12.9. O0beKTHI UTPOKOB

K obwsekram wurpoxkoB mnpucoearHeHsl kommnoHeHThl Capsule Collider u
Rigidbody, a taloke Ha3HaueH ckpunt Player.cs, KoHTponHpyrOLUUil MOBEACHHE
urpoka. YtoObl Hrpok He MpoBajuBajcs Hoa cueHy, cBoiicTtBo Use Gravity
OTKJIFOYEHO — HaM OHO He 0053aTeNbHO, Macca UTPOKa YCTaHOBJIEHA HA YPOBHE 1
KHUJorpamMma.

[Ipu xenaHUuHU BBl MOXKETE U3MEHUTD YKe TOTOBYIO Mozeb urpoka (puc. 12.10) B
mobom 3D-penakrope, eciiy Bac He yCTpauBaeT CTaHAApTHasl.
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Puc. 12.9. Ceoiticmea uzpoxa
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Puc. 12.10. Moodenw uzpora

Teneps, korna Mbl 3HaeMm, Kak yCTPOEHa CIeHAa M OOBEKThl Ha HeEi, MOXeM
NPHUCTYNHUTH K peann3aluny reiMiuies.
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PaHee BbI OTKPBUIH YK€ TOTOBBIH MPOEKT H O3HAKOMHIIHCh C OCHOBHBIMH 3JICMECH-
TaMH CLEHBI, C JOCTYITHBIMH aCCE€TaMH. Ho omHHX TOJBKO acceToB H pacCTaBJI€H-
HBIX Ha ClieHe 0OBEKTOB Majio — HY>XHO 3aCTaBUTH BCE€ 3TO ABHIATHCA.

13.1. [IepemenieHue UrpoKa 1Mo CleHe

Hrak, y Hac ecTb aBa urpoka — Player 1 u Player 2 — ka)xnoMy U3 HUX Ha3Ha4eH
cueHapuit Player.cs. Mbl He OyneM Ha3Ha4aTh OTAEbHBIE CLIEHAPHHU IJIS KaXI0TO
urpoka — Tak 6yzner npoiue. [laxe B 60iee CI0KHBIX HITpax OTAEIbHbIE CLEHAPHH
Ha3HA4aloTCs KapAMHAJIBHO Pa3HBIM [IEPCOHAa)XkKaM, HallpHMeEp, IEPCOHaXKaM Bpa-
OB B IIyTEPE H MEPCOHAXY HIPOKa.

B3arnsHuTte Ha CBOHCTBa, ONpeAenieMble CKPHIITOM:

Global State Manager — cchbljika Ha MEHEIKEP COCTOSIHHS

Player Number — 3anaeT HoMep Urpoka, 3Ha4eHus ot 1 1o 2

Move Speed — ckopocTh IEpeMELIEHHUS HTPOKA

Can Drop Bombs — urpok (eciu BKIH04EHO) MOXET cOpackiBaTh 60MOBI
Can Move — urpok (eciid BKIIOYEHO) MOXET IepeMeIlaThCcs

Dead — npu3Hak cMepTH HrpokKa (eciH BKJIIOYEHO, HTPOK yMep)

Bomb Prefab — npeab 6oMOb1
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B xome CKpHIITa 3TH CBOWCTBa ONpencIsaOTCA TaK:

// MeHemxep COCTOSHUS

public GlobalStateManager globalManager;

// TlapamMeTphl UTpoOKa

[Range (1, 2)] //3amaeT HOMEp UIrpPOKa, OOCTYNHHE 3HaueHus 1

public int playerNumber = 1;
//CKOpPOCTEL NepeMeleHus UTPOoKa
public float moveSpeed = 5f;

// MoxXxeT Ju UTPOK pasMewarTb OGOMOE
public bool canDropBombs = true;
// MoxeT JM UTPOK MepeMelaTbcs
public bool canMove = true;

// VITpox MepTB?

public bool dead = false;

Merton Update() Be3biBaeTcs kax 1l kanap. B Hem Mbl Be13siBaeM Meton Update-
Movement, KOTOpbIH OOHOBNISAET MEPEMELIEHUS] HTPOKOB:

void Update ()
{

UpdateMovement () ; // OBHOBUTH NepeMmeleHre

private void UpdateMovement ()

{

// COpaceBaeM aHuMMalMp NPOTYJKM B COCTOSHUE NPOCTOS
animator.SetBool ("Walking", false);
if (!canMove)
{ // Bo3BpamaeMmcs, eCIM UI'POK He MOXeT IOBUTaThbCH
return;

// B 3aBUCUMOCTU OT HOMEpa UIPOKa,
// uvcrnonb3yeM Opyroi Chnocof NepeMeleHuns
if (playerNumber == 1)
{
UpdatePlayerlMovement () ;
} else
{

UpdatePlayer2Movement () ;
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Hanee, Mbl OCTaHaBJIMBaEM aHUMALMIO H POBEPSIEM, MOXKET JIM MTPOK ABUIaThCS.
Ecnu He MOXeT, Toraa BHIXOAMM U3 MeTona. Eciiu MoxeT, MBI IpOBEpsieM HOMED
UTPOKa U B 3aBUCUMOCTH OT €r0 HOMEpPa, Mbl BEI3BIBAEM COOTBETCTBYIOLLIMHA METOX
nepemerenus — UpdatePlayer ] Movement() unu UpdatePlayer2Movement().

OTH MeTOIbI MPAKTHYECKH PAaBHOCHIIbHBI, HO HCIIOb3YIOT Pa3Hble METOb! BBOAA
IUIs TIEPEMELIEHUS TOr0 UM MHOro urpoka. Ecnu Haxatel knaBumn WASD, To
BBIMIOJIHAETCS EPEMEILEHHE NIEPBOTO UTPOKa, €CIIH KIIaBUILU-CTPEIKH — BTOPO-
ro. [Ipy Haxxatuu knaBUIIM W MM CTPENKH BBEPX, UIPOK MIET BBEPX, S (MIH
CTpEeNKH BHU3) — BHU3, A (UM CTPEKHU BJIEBO) — BieBo, D (uiu cTpenku Bnpaso)
— BIIPaBo.

// lepememeHne urpoka 1
private void UpdatePlayerlMovement ()
{
if (Input.GetKey (KeyCode.W))
{ // Vimem BBepx
rigidBody.velocity = new Vector3 (rigidBody.
velocity.x, rigidBody.velocity.y, moveSpeed) ;
myTransform.rotation = Quaternion.Euler (0, 0, 0);
animator.SetBool ("Walking", true):;

if (Input.GetKey (KeyCode.d))
{ // UneMm BneBo
rigidBody.velocity = new Vector3 (-moveSpeed,
rigidBody.velocity.y, rigidBody.velocity.z);
myTransform.rotation = Quaternion.Euler (0, 270,
0):
animator.SetBool ("Walking", true);

if (Input.GetKey (KeyCode.S))
{ // VneMm BHUS3
rigidBody.velocity = new Vector3 (rigiasoay.
velocity.x, rigidBody.velocity.y, -moveSpeed):;
myTransform.rotation = Quaternion.Euler (0, 180,
0)
animator.SetBool ("Walking", true):;

if (Input.GetKey (KeyCode.D))
{ // Vnmem BnpaBo
rigidBody.velocity = new Vector3 (moveSpeed,
rigidBody.velocity.y, rigidBody.velocity.z);
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myTransform.rotation = Quaternion.Euler (0, 90,

animator.SetBool ("Walking", true);

if (canDropBombs && Input.GetKeyDown (KeyCode.Space))
{ // Bpocaem Gomby
DropBomb () ;

Metoauka nepemenieHns 00bEKTa UTPOKa CIeayHOLIas:

e MbI ycraHaBnuBaeM BekTop ckopocTu i Rigidbody, npu 3tom MbI ycTaHaB-
JIMBAeM TOJIbKO CKOPOCTh MepeMelleHHs Mo ocH X (OHa 3ai1aeTcs CBOMCTBOM
moveSpeed), a 1y1s oceit Y u Z He Tporaem

e Mbl ycTaHaBIMBaEM CBOWMCTBO rofation mocpeactsoM merona Quanterion.
Euler()', xoTopblii 00ecrneynBaeT MoBOpOT MOJENH HIPOKA Ha ONpeae/ie HHbIH
yroja no OnpeneIeHHOH OCH — OCb M Yroj OMpeneNstoTcs B 3aBUCUMOCTH OT
Ha)KaTOW KJIaBHILIK NEepeMELLIEeHH S

e Jlns aHMMaTopa ycTaHaBnuBaeM coctosHue Walking B frue

Meton UpdatePlayer2Movement() aHanorn4eH MeToay nepemeLleHHs MepBOro
UrpoKa, HO OTIMYAETCs TOJNBKO APYrMM crnocoboM BBoza. Takoke B 3THX MeToAax
ecTb koa copoca 60MObI, HO 00 3TOM MbI MOTOBOPUM B CIIEAYIOILEM pasziele.

13.2. Copoc 60MObI

Jns copoca 6omOb1 Urpok 1 nomxen Haxats IIpoGea, a rpok 2 — Enter (npu-
YeM BCE PaBHO KaKOW — WJIM OCHOBHOM, WJIM Ha LIM()POBOH KIIaBHATYpE):

if (canDropBombs && Input.GetKeyDown (KeyCode.Space))
{ // Bpocaem 6Gomby
DropBomb () ;

if (canDropBombs && (Input.GetKeyDown (KeyCode.KeypadEnter)
|| Input.GetKeyDown (KeyCode.Return)))

{ // COpoc GoMObI. Mbl pearmpyeM, Kak Ha OCHOBHOM Enter,
// Tak u Ha Enter Ha umudpoBoIt KnaBﬁaType.

§ Cw. https://docs.unity3d.com/ScriptReference/Quaternion.Euler.html
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DropBomb () ;

- Meton DropBomb() obecneunBaer copoc 60MObl. Paboraer oH Tak: cHadana
IpOBEpSET, Ha3HAYeH JIK UrpoKy npedad 6omMObl. MBI HE HCIONB3YEM OUH U TOT
xe npedad, yToOb! ObLTa BO3MOMXKHOCTD MPH JKEJJaHUH HA3HAUYUTh pa3Hble npeda-
OBl pasHbIM UrpokaM. I ycTaHoBKH O0MOBI Hcmonb3yeTcs MeTox Instantiate(),
KOTOpOMY HY>HO nepenars npedad (bombPrefab), a Taioke mo3umuio nmpegada Ha
CLeHe ¥ HHPOPMALHIO O €ro BpaLleHHHU

private void DropBomb ()

{

// CHauajla HyXHO IPOBEePUTH, Ha3HAYEH JM npedad GOMOH
if (bombPrefab)
{ // CosmaeM 60Mb6y U NIOMellaeM e€e Ha IIUTKY
Instantiate (bombPrefab,
new Vector3 (Mathf.RoundToInt (myTransform.
position.x),
bombPrefab.transform.position.y,
Mathf.RoundToInt (myTransform.position.z)),
bombPrefab.transform.rotation);

Bom6a momeraercs B TOM %€ MECTE, YTO U UIPOK, I0OITOMY HIPOKY €lle HYXKHO
ycneTrs 0T0eXaTrh OT Hee.

Ha maHHEBIH MOMEHT MOKa HAET BCE XOPOILIO, HO €CTh OJHH MOMEHT, Ha KOTOPHIit
HY>XHO 00paTHTh BHUMaHHe. Ec/H He HCI0Ib30BaTh OKPYIJIEHHE, TO HTPOK MOXET
MocTaBUTH 60MOY B JIIOOOM MecTe KapThl, e MEXAY ITMTKAMH:

Instantiate (bombPrefab, myTransform.position, bombPrefab.
transform.rotation);

Hns pemenus 31oi nmpo6ieMbl, MBI OKPYIJII€EM IMO3UIHI0 UTPOKa, 1abb 6omba
OKa3anach HMEHHO B IUIMTKE, a HE MOCPeAHHEe MEeXAy MIuTkamu. s 3Toro uc-
nons3yercs Meroq Mathf RoundTolnt(). UtoOs! BBl MOHSITH, 324€M MBI HCIIOJIB3Y-
€M OKpYyIJIEHHE, IOCMOTpHUTE Ha pHc. 13.1.
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Puc. 13.1. Heobxo0umocmb ucnons3o06anusn OKpy2nenus

13.3. le1aem B3pbIB

Hacrano BpeMs co3nath B3pbIB. HauHeM ¢ co3naHHus CLiEeHapHs B3pbiBa — co3aiTe
cueHapuit Bomb.cs. 3aTtem 3TOT clieHapHit HyXHO nepeTaluTh Ha nmpedad 6omMOsb!
HJIH e OTKPBITh pedad 6omObl, HaxaTh kHONKy Add Component B HHCIIEKTOPE
00bekToB M BbIOpaTh ckpunT Bomb.cs. B roroBoM mpoekre Bcero 3Toro nenathb
HE HY>HO, HO €CJIH BBl CO3J1a€Te BCE C HYJs, TO 3TH NeHCTBHA HEOOXOOHUMO BbI-
MIOJTHHTb.

TTapaMeTpsbl, KOTOpbIE OyAyT MEpenaBaThCs B 3TOT CKPHIIT, BBITVIAIAT TaK:

public AudioClip explosionSound;
public GameObject explosionPrefab;
public LayerMask levelMask;

IlepBoIii mapamMeTp — 3TO acCeT 3ByKa, KOTOPBIH OyIeT BOCIPOHU3BENEH BO BpEeMs
B3pbIBa O0MOBI. BTopoii — 310 npedab obbexra B3priBa. TpeTuii — Macka cnos,
rapaHTHPYIOLLAs, YTO JY4H, POBEPSAIOLINE HATHYHE CBOOOJHBIX MECT, OMAIYT
TOJIBKO B OJIOKH Ha YPOBHE.

CKpHIT NIPHHUMAET acceT 3BYKOBOro (aiina u npedab B3peiBa. Ha 31 nons Hyx-
HO TMEPUMECTHTb COOTBETCTBYIOLLIHE 00BEKTHI — 3BYKOBOH ¢aiin u npedab B3pbiBa
— €CIIM CO3[aETEe UIpy C HyJs.

YroObl BBI3BATh B3pHIB, BHYTPH Merona Start() mbl Bei3biBaeM Meton Invoke(),
MPHHHUMAIOLIHI /1Ba MapameTpa:

o




Puc. 13.2. [Tapamempur ckpunma Bomb.cs. Ckpunm npuceoen npeghady "Bomb"
Invoke ("Explode", 3f);

[lepBblii napameTp 3aAaeT HMs BbI3bIBAEMOIO METOA, @ BTOPOH — 3a€pXKKY B Ce-
KyHJax Mepel BbI30BOM 3TOro Meroza. Jpyrumu ciioBamy, Hama 6om0a JOmKHa
B30pBaTbCs CNycTs 3 CEKyHbI MOCIE TOro, Kak OHa OyleT pa3MelieHa HIPOKOM.

[Hanee HyxHo pa3zpaborats cam meto] Explode(). B camom npocrtom ciyuae ero
koA OyZeT TakuM:

void Explodée ()
{

// BocnpousBOoOMM 3BYK B3pPHBA
AudioSource.PlayClipAtPoint (explosionSound,

transform.position);

// Co3maeMm MEpBHY B3PHB B NO3ULUM OOMOEI
Instantiate (explosionPrefab,
transform.position, Quaternion.identity);

GetComponent<MeshRenderer> () .enabled = false;
transform.Find("Collider") .gameObject.
SetActive (false);
Destroy (gameObject, .3f); // YHuuTOXaeM OOMOY

}
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Hanub1il MeTon B3opBeT 60MOY TONBKO B MecTe ee ycTaHOBKU. CHayana Mel BOC-
MPOHM3BOAMM 3BYK, 3aTeM 0ToOpakaeM npedab B3priBa U CKpbiBaeM O60MOY crycTs
0.3 cexynnsl nocne B3pbiBa. [IBa BbI30Ba Mexay Instantiate() u Destroy() HaBo-
JST MOPSANOK C MelleM M KojaiinepoM O0MObI. [lepBbii BRI30B CKPBIBAaET MeLll,
BTOPOH YHHUTOXAET KOJIaiaep, 4To00bl HTPOKH MOTJIM MTepeMeIlaThesi CKBO3b 00-
JIaCTh B3PHIBA.

13.4. Macka cJjion

JaBaiiTe orpenenuMcs, YTO MPOMCXOIUT BO BpeMs B3pbiBa. B3phIB BiIUsET Ha
UTrpOKOB U Opyrue 60MObl. OH He OOMKEH BIMATH HA CTEHBI, KOTOPBIE JOKHBI
3allMIIATh UTPOKa OT B3pbiBa. HaM HYXHO 3HaThb, ABISAETCS JIM OOBEKT CTEHOM
uu Het. Jlyummii cnoco6 caenath 3T0 — HCIOab30BaTh Macky ciios (LayerMask).

LayerMask BbIGOpOYHO OT(HIBTPOBBIBAET ONpENENEHHbIE CIOM U OOBIYHO HC-
noJb3yeTcs ¢ raycasts. B 3Tom ciyyae BaM HY>HO OTGHIBTPOBAThH TOIBKO GIOKH,
4T00bI J1y4 HE MONal HU B YTO APYroe.

B BepxHeM mpaBoM yriry packpoiite meHto Layers u BeiOepute xoManny Edit
Layers. IllenkauTte no tekcroBoMmy nomto psaoMm c¢ User Layer 8 u BBeaute
Ha3BaHHe HOBOTO YpoBHs — Blocks. 3TOT ypoBeHb MBI OyI€M HCIIOIB30BATh IS
HaIIKX GJIOKOB.

B uepapxudeckom npencrasnenuu Beioepute Blocks (ans Beibopa Bcex 6nokoB
Ha clLieHe) BHYTpH oObekTa koHTeHHepa Map, 3ateM u3 ciucka Layer BeiGepure
Blocks, kak moka3aHo Ha puc. 13.3.
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3arem nosBurcsa okHo Change Layer. Haxmure xHonky Yes, change children,
4ToObI MPUMEHHUTh H3MEHEHHE CII0s U1 BCceX OJI0KaM, KOTOpBIE €CTh Ha KapTe.

Y Hawero ckpunta Bomb.cs ects napametp levelMask. B kauecTBe ero 3Haue-
HUsA BeIOEpUTE co3AaHHBIH HaMHu ypoBeHb — Blocks (puc. 13.4).

v (| -qmn{umqﬁ} @ = i
Saript ' | - Bamb. ' ACLEgy
Explosion Sound - || A Explosion el = 9
Exptosion Prefab @ Explasion = . = &
Lavel Mask ' Blocks ST

Puc. 13.4. HimeneHue macku ypoeHa

13.5. lenaem GoJsible B3pbIBOB

Ha nanHbIi MOMEHT onHa 60M0a MOPOXKIAET OAMH TOJBKO B3pbIB. UTOOBI Hrpa
ObL1a HHTEpECHEE, HYXKHO B3PBIBATh €IlE H COCeIHHE IUIUTKHU. s 3TOro Mel Oy-
JIeM HCIONIb30BaTh TaK HA3bIBAEMBIE COIIPOTPAMMEBI.

Npumevanne. ConporpaMma — 310, NO CyTH, (PyHKUUA, KOTOpas
No3BONSAET NPUOCTAaHOBUTL CBOE BbINOSIHEHWE W BEPHYTb ynpasne-
Hue Unity. Mo3xe BbinoONHeHWe 3Ton hyHKUMM BO30GHOBUTCS C TOro
MecTa, rae oHo 6blno ocTtaHoBNEHO B nocneaHwit pas. Jliogu vacto
nyTalT CONPOrpamMmmbl C MHOFONOTOYHOCTLIO. OTO HE OAHO U TO Xe:
conporpamMmel pabotatoT B 0O4HOM NOTOKe U BO30GHOBNAOTCA B NPO-
MEXYTOUYHbIE MOMEHTbI BPEMEHM.

PaccMoTpuM koa conmporpaMMebl, MOPOXAAIONIEH B3PbIBEI HA COCENHUX IUIUTKAX:

private IEnumerator CreateExplosions (Vector3 direction)
{
// B3pHB OyneT pacIpoOCTPaHATLCHA Ha 2 MJMUTKH,
// HauMHas C MecTa B3pHBa BO BCExX HalpaBJEHUSX
for (int i = 1; i < 3; i++)
{ RaycastHit hit; // ComepxuTr BcCo MHOOpMaLMO O
perkacre

// PeiikacT B ONpeleJsIeHHOM NO3MLUMUM Ha PaCCTOSHUM i
// W3-3a Macky CJOS OH MopaxXaeT TOJbKO OJOKM, HO
HEe UTPOKOB
// wau 6oMOH
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Physics.Raycast (transform.position + new Vector3
(0, .5f, 0),
direction, out hit, i, levelMask);

if ('hit.collider)
{ // CBoBonmHOe MNPOCTPaHCTBO, IEeJaeM HOBEIA B3PLIB
Instantiate (explosionPrefab, transform.
position + (i * direction),
explosionPrefab.transform.rotation);
} else
{ // OcTaHaBIMBaeM MNOPOXOEHMSA B3PLHIBA B 3TOM
HamnpaeJieHUUu
break;

}
// Xmem 50 MC mepen MNPOBEPKON cjenyouer JoKaluum
yield return new WaitForSeconds (.05f);

Ha nepBbliit B3risa Ko KaxkeTcs O4eHb CI0XHBIM. Ho Ha camMoM faene 3To He Tak:

1. TlepBbiM nenoM B Lukiie for Mel onpenesnsieM KOJTHIECTBO IUIMTOK (METPOB), HA
KOTOpBIe OyneT pacnpocTpaHsaTcs B3pbIB. Hai B3peIB Oyner pacnpocTpaHarcs
Ha 2 metpa (ot 1 0o 3 — 2 MeTpa, 2 coceHHE TUIMTKY, | mIHTKa = 1 MeTp).

2. O6wext Raycast Hit conepxwut BCro HHPOpMALIKIO O paclipOCTPaHEHHH B3phIBa.

3. Cnenyromas BaxkHas CTpoKa koja oOecneydBaeT paclpoOCTpaHEHHE B3pbl-
BOB M3 IIeHTpa O0MObI B HampaBJEHHH, KOTOPOE BBl NMEPENANAHUTE NPH BBI3O-
Be conporpammsl StartCoroutine. ITapameTp i yka3biBaeT paccTosiHHE, KOTO-
poe DOJKHBI NPOHTH Jy4Hd. HakoHew, Mbl HCIIOIB3YEM MacKy CJIOS C HMMEHEM
levelMask, aTo0bI rapaHTHpPOBaTh, YTO JIYYH 3aJ€HYT TOJILKO OJOKH, HO HE
HI'POKOB H OOMOBI.

Ecnu Raycast Hudero He 3afein, TO 3TO IMycTas IUIMTKA.
B nycroii nmixTKe Hy’)KHO CO31arh HOBBLIH B3DhIB.

. Raycast nonagaer B O10k.

N o e

Kak TospK0 nepBEI# Jyd nonaaet B 010K, MBI IPEPHIBAEM ITUKII. DTO TapaHTH-
PYET, YTO B3pEIB HE MPOMIET CKBO3b CTEHBI.

8. Oxwupanue 0.05 cexyHasl nepen cienyroomed urepauueid for nemaer B3phIB
6onee yOenUTENbHBIM.



Unity. Nonnoe pykosoacteo | < unity

Tenepb BBl NOHUMAETE MPUYHHY, IO KOTOPOH MBI HCMOJB30BaIM OKpyrienue. [1o-
cMoTpuTe Ha puc. 13.5. bensiM Ha cxeme n3oOpaxeHsl 61oku. Ecnn 6omba BbI-
POBHEHA MO LEHTPY MJIUTKH, JIy4H paclpoCTPaHSAIOTCS MpaBUIbHO (cneBa). Ecau
x#e 6omOa He BBIDOBHEHA MO LEHTPY, JTy4H, HCXOASLLHE U3 LIeHTpa O0MObI, MOTYT
ynepeTbces B 070K, KOTOPbIE OHU HE AOKHbI TOPaXkaTh.

Puc. 13.5. Pacnpocmpanenue 63pbi608

Ocranocs B MeTone Explode() 106aBUTE BbI30B HY>KHBIX HAM COMPOTPaMM:

// Ina xaxmoro HamnpaBJIEHMA HauYMHAEM LENOYKYy B3PEHBOB
StartCoroutine (CreateExplosions (Vector3.forward)):;
StartCoroutine (CreateExplosions (Vector3.right));
StartCoroutine (CreateExplosions (Vector3.back));
StartCoroutine (CreateExplosions (Vector3.left));

13.6. Llenubie peakunm

Korza B3peiB onHOH G0oMObI KacaeTcst Apyroi, ciaenytowas 6omba nomKHa B30p-
BaTbCs — 3TO CAEJaeT Hally Urpy Oosiee peanuMcTH4YHON M MHTepecHOH. Ha npak-
THKE 3TO I0BOJIBHO JIETKO OPraHU30BaTh C MOMOLbIO Tpurrepos. Jlo6aBbTe B clie-
Hapuii Bomb.cs HoBeiii MeTon OnTriggerEnter():

public void OnTriggerEnter (Collider other)

{
if (!exploded && other.CompareTag ("Explosion"))
I

CancellInvoke ("Explode™); // OrmeHsem Br30B Explode
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Explode (); // B3pus!

Meron OnTriggerEnter() sBnsercs npenonpenenedHbiM B MonoBehaviour. On
BBI3BIBAETCH MPH CTOJIKHOBEHHH TPUITEPHOTO KoJllaiiaepa u TBepaoro Tena. Kom-
nainep other sBnseTcs KojiaigepoM HTPoBOro 0ObEKTa, KOTOPHIH BbI3Baj cpada-
ThIBaHHE TpUrrepa. B 3Tom ciydae BaM HE06XOIUMO MPOBEPUTDH CTaJIKHBAIOLHH-
cs1 00BEKT U 3aCTaBHUTH CJIEIYIOLIYI0 O60MOY B30pBaTHCH.

Bo-nepBeix, BaM HY>XHO 3HaTh, B3opBanachk a1 6om6a. [{nsg atoro Msl 6yaem Hc-
T0J1b30BaTh IEPEMEHHYIO:

private bool exploded = false;

Ham kox menaet yeThipe BEIIH:
1. IlpoBepser, He B30opBanach 11 6omba
2. [IpoBepser, ectb 11 y TpUrrep-kosaiigepa other ter Explosion

3. Ormenster yxe BbI3BaHHBIH BbI30B Explode, utoObl Gomba He B3opBanach
JBaXKIbI

4. BspoiBaeT 60MOy

Ho rne ycranaBnuBaTh nepeMeHHyo0 exploded? BrnionHe 1OrM4HBIM MECTOM 1A
atoro — metox Explode(), cpa3y nocne oTwitoueHus Mema:

GetComponent<MeshRenderer> () .enabled = false; // OrkiyouaeMm Mel
exploded = true;

3amycTHTe UTpYy U IOCTaBbTE HECKOIBbKO 60MO psanoM apyr ¢ apyroM. Teneps y Bac
€CTh CEpbe3Has pa3pyIlnTeNbHas orueBas Mowlb. OHH MaJIeHbKHUI B3PBIB MOXET
NOMKeUb BCIO HAllly CLIEHY — BOT BaM IPHMep LEMHbIX peakiuii (puc. 13.6).

INonusbnii xon cueHapus Bomb.cs mpuBenen B nuct. 13.1. JlaHHBIH Kon sBAsgeTCA
yKe 3aKOHYEHHBIM H Gounblie He OyaeT-MoauGbHLPOBATHC.
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Puc. 13.6. IIpumep yennoii peakyuu

INucturr 13.1. NonHbik kog Bomb.cs

using UnityEngine;
using System.Collections;
using System.Runtime.CompilerServices;

public class Bomb : MonoBehaviour

{
public AudioClip explosionSound;
public GameObject explosionPrefab;
public LayerMask levelMask;

private bool exploded = false;

// MHMUManmMsauus
void Start ()
{

Invoke ("Explode", 3f); // Bu3HBaeM B3pHB uepe3 3 CEKyHIH

void Explode ()
{
// Bocnpomu3BOoOMM 3BYK B3pPHBA
AudioSource.PlayClipAtPoint (explosionSound,
transform.position);
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// CozmaeM MepBEIT B3PHB B MO3MUUMM OOMOH
Instantiate (explosionPrefab,
transform.position, Quaternion.identity):

// Ina kaxmoTo HanpaBJIeHUMS HauMHAeM LEeroyky B3PHBOB
StartCoroutine (CreateExplosions (Vector3.forward));
StartCoroutine (CreateExplosions (Vector3.right));
StartCoroutine (CreateExplosions (Vector3.back)):
StartCoroutine (CreateExplosions (Vector3.left));

// OTkiouaeMm Mem

GetComponent<MeshRenderer> () .enabled = false;

exploded = true;
// OTkjoyaeM KoJjannep
transform.Find ("Collider") .gameObject.SetActive (false);
// YHuuTOxaem 6omBy B 0.3C mnocje TOro, Kak BCe
// compoTrpaMMH 3aKOHYaT paboTy
Destroy (gameObject, .3f);
}

public void OnTriggerEnter (Collider other)
{
if (!exploded && other.CompareTag ("Explosion"))
{
// OrmeHseMm BH30B Explode, MHaue 6oMBa B3OPBETCH OBAXOH
CancellInvoke ("Explode");
Explode (); // B3pus!

private IEnumerator CreateExplosions (Vector3 direction)
{
// B3pHB OyImeT pacnpoOCTPaHATLCA Ha 2 MJUTKH,
// HauMHas C MecTa B3pHBA BO BCEeX HANpPAaBJIEHUAX
for (int 1 = 1; i < 3; i++)
{
RaycastHit hit; // ComepxuT BCK MHOOpMALMIO O perKacTe

// PemkacT B OMpeneJIEeHHON MO3ULMM Ha PacCTOSHUM i
// VI3-3a MackKmu CJIOS OH MopaxaeT TOJbKO OJIOKM,
// HO He UTPOKOB UM OOMOH
Physics.Raycast (transform.position + new Vector3
(Or oSt 0D,
direction, out hit, i, levelMask);
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if (!'hit.collider)
{ // CBoBomHOE MPOCTPAHCTBO, OEJAEM HOBHI B3PHB
Instantiate (explosionPrefab,
transform.position + (i * direction),
explosionPrefab.transform.rotation);
} else
{ // OcTaHaBmBaeM MNOPOXIOEHMS B3pHBA B 3TOM HalMpabBJIeH/
break;

}
// Xmem 50 MC mnepen NpoOBEpKOM cienywuwen JoKauum
yield return new WaitForSeconds (.05f);

Hamu 60MOb1 B3pBIBalOTCS, HO UTPOKH MO-IPEXHEMY XKHBBL. 3HAYUT, HAM OCTa-
nock obpaboraTth coObITHE CMEPTH UrpOKa, HHAa4Ye B Urpe He OyIeT cMbIcha.

13.7. O0padoTKa cMepPTH UTPOKA

BepHemcs k Hamemy cueHapuio Player.cs. Ilepemennas dead siBiseTcs npusHa-
KOM TOT'O, XXMB UI'POK HJIH HET:

public bool dead = false;

Takke HaMm HyxeH MeHepkep cocTosHUs — GlobalStateManager. Panee MBI 0 HeM
YIIOMHHAJIH U CO3/1aNH, YTO clueHapuit Player.cs npuHumaet ccbliky Ha Hero. Me-
HEJDKEP COCTOSIHUI peanu3yeTcs mocpeacTBoM cleHapus GlobalStateManager.cs
U yBeZoMJsieT 000 BCEX CMEPTAX UIPOKOB, OH K€ ONpeNeseT, Kakoi U3 UrPOKOB
BBIMTpA.

Buytpu OnTriggerEnter() y Hac yxe eCThb MpoBepKa, MO3BOJIAIONIAs Y3HATh, HE
MOCTPajal JId UIPOK OT B3PbIBa, HO BCE, YTO 3TOT METO celdyac enaeT — MpocTo
pETUCTPUPYET NaHHBINA (aKT Ha KOHCOJIH:

public void OnTriggerEnter (Collider other)
{

if (!dead && other.CompareTag ("Explosion"))
{ // UTpOK ropaxeH B3pHBOM
Debug.Log ("P" + playerNumber + " hit by
explosion!");
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Hawm 3toro mano. [Tocne Debug.Log HyxHO 100aBUTh CleAyIOLIME CTPOKH:

dead = true;
globalManager.PlayerDied (playerNumber) ;
Destroy (gameObject) ;

Bort, 4uto MbI nenaeM:
e VYcranaBnuBaeM (ar dead B true
e VYBeIOMJIIEM MEHEIKEP COCTOSHUHM O TOM, UTO HTPOK MEPTB

e YHUYTOXKAaeM MUrpoBOi OOBEKT

Ecnu Bbl co3maeTe Urpy € Hyns, NepedanTe B OKHO MepapXHH, BblAEIHTE 00a
obObekTa urpoka u nepertamute oobekt GlobalStateManager Ha cBokicTBo Global
Manager o6oux urpokoB. Tenepb KakAblil UrPOK, KOTOPbIH BCTAaHET Ha MecTe
B3pbIBa, MOTMOHET.

Tem BpeMeHeM MbI MIOJIHOCTBIO TOMUCANHM Halll clieHapuii Player.cs 1 MoxeM pac-
CMOTpPEThb BECh €ro KoA (JIucT. 13.2).

Nuctunr 13.2. CueHapun Player.cs

using UnityEngine;
using System.Collections;
using System;

public class Player : MonoBehaviour
{
// MeHeIxep COCTOSHUSA
public GlobalStateManager globalManager;

// TlapamMeTpsl Urpoka
[Range (1, 2)] //3amaeT HOMEp UrpOKa, OOCTYIHbE 3HadeHus 1

public int playerNumber = 1;
//CKOPOCTL IepeMeueHnsa MUIpoka
public float moveSpeed = 5f;

// MoxeT Ju UTPOK pasMewaTb OOMOL
public bool canDropBombs = true;
// MoxeT 5 UTPOK [epeMelaThCcs
public bool canMove = true;

// VIrpox MepTB?

public bool dead = false;
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// TIpy XeJlaHUM MOXHO OTI'PAHUYUTH KOJUYUECTBO OOMO, KOTOPHE
// ecTb y uUTpPOKa,

// HO 3TO TpebyerT

// DOONOJIHUTEJIbHOTO KOIOMPOBAHMS, Ml HE OTPAHMUYMBAJIM K-BO
// 60MB MO yMOJYaHUIO

//private int bombs = 2;

// Tpedabu
public GameObject bombPrefab;

// IDocTyn K KOMIIOHEHTam
private Rigidbody rigidBody;
private Transform myTransform;
private Animator animator;

// ViHuumManmsaumus
void Start ()
{

// K3aumpyem KOMIIOHEHTH OJis1 Jiydlel MNPOM3BOOUTEJIBHOCTU U

// 4uTOGH manbHerumy Kon OBUI Mpole
rigidBody = GetComponent<Rigidbody> ()
myTransform = transform;
animator = myTransform.Find ("PlayerModel").

GetComponent<Animator> ();

}

// Update BH3HBAaeTCs KaxIOelt KamOp
void Update ()
{

UpdateMovement () ; // OBHOBUTL NepeMeweHue

private void UpdateMovement ()

{
// COpachHBaeM aHMMaUMi0 MNPOTYJIKM B COCTOSHUE MPOCTOS
animator.SetBool ("Walking", false);

if (!canMove)
{ // Bo3BpamaeMmcs, €CJM UTPOK He MOXeT IBUIaThCSH
return;

// B 3aBUCMMOCTM OT HOMEpa UI'POKAE,
// ucnonb3yeM IOpPyroif Cnocof NepeMeleHms
if (playerNumber == 1)
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UpdatePlayerlMovement ()
} else

UpdatePlayer2Movement ()

}

// OOHOBNAeM OBuXeHMe uUIpoka 1, ero BpameHue Opu
// nepemeumeHuUn
// ILna nepemeuweHus OyneM ucnojb3oBaTe WASD, nns BuOpoca
// ©GoMOH - mnpoben
private void UpdatePlayerlMovement ()
{
if (Input.GetKey (KeyCode.W))
{ // Vinem BBepx
rigidBody.velocity = new Vector3 (rigidBody.
velocity.x, rigidBody.velocity.y, moveSpeed) ;
myTransform.rotation = Quaternion.Euler (0, 0, 0);
animator.SetBool ("Walking", true);

if (Input.GetKey (KeyCode.A))
{ // Vimem BneBo
rigidBody.velocity = new Vector3 (-moveSpeed,
rigidBody.velocity.y, rigidBody.velocity.z);
myTransform.rotation = Quaternion.Euler (0, 270,
0):
animator.SetBool ("Walking", true);

if (Input.GetKey (KeyCode.S))
{ // Vimem BHU3
rigidBody.velocity = new Vector3 (rigidBody.
velocity.x, rigidBody.velocity.y, -moveSpeed) ;
myTransform.rotation = Quaternion.Euler (0, 180,
0):
animator.SetBool ("Walking", true);

}

if (Input.GetKey (KeyCode.D))
{ // Voem BmpaBo
rigidBody.velocity = new Vector3 (moveSpeed,
rigidBody.velocity.y, rigidBody.velocity.z);
myTransform.rotation = Quaternion.Euler (0, 90,
0):
animator.SetBool ("Walking", true);
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}

if (canDropBombs && Input.GetKeyDown (KeyCode.Space))
{ // Bpocaem GoMmby
DropBomb () ;

]

// OBHOBJseM IOBMXEHVEe UIPOKa 1, ero BpalleHue Npu
// nepemeleHUNn
// IOna nepememweHus OyIOeM UCNOJL30BATb CTPEJIKM, NS
//BuBpoca BoMBH - Enter
private void UpdatePlayer2Movement ()
{
if (Input.GetKey (KeyCode.UpArrow))
{ // Bmepx
rigidBody.velocity = new Vector3 (rigidBody.
velocity.x, rigidBody.velocity.y, moveSpeed);
myTransform.rotation = Quaternion.Euler (0, 0, 0);
animator.SetBool ("Walking", true);

}

if (Input.GetKey (KeyCode.LeftArrow))

{ // Bnero
rigidBody.velocity = new Vector3 (-moveSpeed,

rigidBody.velocity.y, rigidBody.velocity.z);
myTransform.rotation = Quaternion.Euler (0, 270,

0):
animator.SetBool ("Walking", true);

if (Input.GetKey (KeyCode.DownArrow))

{ // BHus
rigidBody.velocity = new Vector3 (rigidBody.
velocity.x, rigidBody.velocity.y, -moveSpeed);
myTransform.rotation = Quaternion.Euler (0, 180,
0);
animator.SetBool ("Walking", true);
I

if (Input.GetKey (KeyCode.RightArrow))
{ // Bnpaso
rigidBody.velocity = new Vector3 (moveSpeed,
rigidBody.velocity.y, rigidBody.velocity.z):;
myTransform.rotation = Quaternion.Euler (0, 90,
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animator.SetBool ("Walking", true);

(Input.GetKeyDown (KeyCode.

(KeyCode.Return)))
KakK Ha OCHOBHOM Enter,

if (canDropBombs &&

KeypadEnter) || Input.GetKeyDown
{ // Cbpoc BoMBrl. Mu pearupyewm,
// Tak u Ha Enter Ha uUMQPOBOM KJABMATYPE.

DropBomb () ;
l
i
/// BpocaeMm BoMBy MOI MUIPOKOM
private void DropBomb ()

{
if (bombPrefab)
{ // CHauana HyXHO NpPOBEpPUTL, Ha3HaueH Ju npedad GOMOL

// Co3paeM OGoMBOy U foMelwlaeM ee Ha MJIUTKY

Instantiate (bombPrefab,
new Vector3 (Mathf.RoundTolnt

position.x), bombPrefab.transform.position.y, Mathf.RoundToInt

(myTransform.

(myTransform.position.z)),
bombPrefab.transform.rotation);

public void OnTriggerEnter (Collider other)

{

if (!dead && other.CompareTag ("Explosion"))

{ // Urpox nopaxeH B3pLBOM
Debug.Log ("P" + playerNumber + " hit by

explosion!");

dead = true;
YTO UIPOK MEPTB

// YBemoMmnaeM MeHeIXep COCTOSHMI O TOM,
globalManager.PlayerDied (playerNumber) ;

Destroy (gameObject);
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13.8. O0LaBaseM nodeauTe I

IMpumno BpeMs Hamucarh cueHapuii GlobalStateManager.cs. OTkpoiiTe 3TOT
¢aiin. B HeM ecTb Be nepeMEHHbIE:

private int deadPlayers = 0;
private int deadPlayerNumber = -1;

Ilepeas nepemennas — 3T0 CYHETYHK MOTHOIIUX UTPOKOB. Bmopas — HOMep
noruburero urpoka. Meroa PlayerDier() BeI3bIBaeTCS A1 MOrHOIIEr0 Hrpoka.
Emy nepenaror HoMep Urpoka, kotophlii noru6. Kon yBenuuuBaer cyeT4uk nNorud-
mux urpokoB. Taioke ¢ 3anepxxkoii 0.3c Be3piBaeTcs Metoa CheckPlayersDeath()

public void PlayerDied (int playerNumber)
{

deadPlayers++;

if (deadPlayers == 1)

deadPlayerNumber = playerNumber;
Invoke ("CheckPlayersDeath", .3f);

3anaya 3TOro Merona ONnpeacinTb, KaKoH M3 HI'POKOB YMEP, H BbIINIOJIHHTb KAKHE-
160 nercTBHA. MBI 6y,ueM TOJBKO BBIBOJUTE COOOILIEHHS HA KOHCOJIb, IIOATBEPXK-
JAaromue CMEPTh TOro UJIH HHOr0 HIrpoKa:

void CheckPlayersDeath ()
{
if (deadPlayers == 1)
{ //0muH urpok ymep, BTOpPOM - nobelmuTesb

if (deadPlayerNumber == 1)
{ //P1 ymep, P2 - noBemuressb
Debug.Log ("Player 2 is the winner!");

| else
[ //P2 ymep, Pl - nobGemurensb
Debug.Log ("Player 1 is the winner!");
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[ //0B6a ymepnu
Debug.Log ("The game ended in a draw!");

Tarxoke HaM OBl XOTENOCHh BHIBECTH COOOLIEHHE HTPOKaM M COOOLINTh, KTO nobe-
murtenb. J[ns aToro Mel 6ynem ucnonb3oBath Meron GUI.Label(), Ho npobiema B
TOM, YTO 3TOT METOJ MO>KHO BBI3bIBaTh TOJIbKO BHYTpH MeToaa OnGUI(), nosTomy
MBI He MOXKeM BbI3BaTh ero nocje Debug.Log() B MmeTone CheckPlayersDeath().
IMomyunnuce, Mo CyTH, 1Ba ONTHHAKOBBIX METOJA — OIHMH MBI OyIeM HCIOJIb30BaTh
JUTS KaKMX-JTHOO0 MEeHCTBHIH MOCIe CMEPTH HrpoKa, HalpuMep, AJIs JIOTTHPOBaHHA
cyeTyuka noben/nopaxeHui urpoka, a sropoit (OnGUI) — nns nudopmMupoBaHus
HTPOKa O BBIUTPHILLE.

void OnGUI () {
if (deadPlayers == 1)
{ //0OmuH urpok ymep, BTOpPO - nobemmTenb

if (deadPlayerNumber == 1)
{ //P1 ymep, P2 - nobemurensb
GUI.Label (new Rect (10, 10, 200, 20), "Player 2
is the winner!");
} else
{ //P2 ymep, Pl - nobemurens
GUI.Label (new Rect (10, 10, 200, 20), "Player 1
is the winner!");
!
} else if (deadPlayers == 2) {
GUI.Label (new Rect (10, 10, 200, 20), "Game
over!");

[Monueiit ko GlobalStateManager.cs npuBeneH B JucT. 13.3.

Nuctunr 13.3. NonHbin koA cueHapua GlobalStateManager.cs

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

public class GlobalStateManager : MonoBehaviour
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{
public List<GameObject> Players = new List<GameObject> ();

private int deadPlayers = 0;
private int deadPlayerNumber = -1;

public void PlayerDied (int playerNumber)
{

deadPlayers++;

if (deadPlayers == 1)

{
deadPlayerNumber = playerNumber;
Invoke ("CheckPlayersDeath", .3f);

// oTobpaxkaeM pazJMUHEE COOOWEHMS BO BpPEMs MUIPH
void OnGUI () {
if (deadPlayers == 1)
{ //0muH uUrpok yMep, BTOpPOM - noBeIuTellb

if (deadPlayerNumber == 1)
{ //Pl ymep, P2 - noBemuTenb
GUI.Label (new Rect (10, 10, 200, 20), "Player 2
is the winner!");
} else
{ //P2 ymep, Pl - noBemurens
GUI.Label (new Rect (10, 10, 200, 20), "Player 1
is the winner!");
] else if (deadPlayers == 2) {
GUI.Label (new Rect (10, 10, 200, 20), "Game
over!");

// ObpaboTka CMepTV UIpoOKa
void CheckPlayersDeath ()

{
if (deadPlayers == 1)
{ //0muH uUrpok ymep, BTOpPOM - nobemurellb

if (deadPlayerNumber == 1)
{ //P1l ymep, P2 - nobemurenb
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Debug.Log ("Player 2 is the winner!");

} else
[ //P2 ymep, Pl - noBenurensb
Debug.Log ("Player 1 is the winner!");
}
} else
{ //OBa ywvmepnn
Debug.Log ("The game ended in a draw!");

Ha atom wurpa rorosa. [Ipy »kemxaHHH Bbl MOXETe ee YCOBEpILUIEHCTBOBATb,
HampuMep:

e VYny4wnts HHTep(deiic moab3oBaTeNs U co30aTh KPaCHBOE MEHIO AJ1s Hallei
UIpBbI;

e  OrpaHHyHTb KOJUYECTBO OOMO, KOTOpbIE MOXKET MOCTABUTh UIPOK;

o [loacyMTbIBaTh YHCJIO B3OPBAHHBIX KaXIbIM HTPOKOM G0MG.

Bce 3aBucuT OT TO# cTpareruu, KOTOpyto Bbl Bolbepere. MOXKHO OrpaHHUUYHUTh YKC-
710 60M0, JOCTYIHOE UIPOKY, @ MOXKHO, HA0OOPOT MPOCTO MOACYUTHIBATH KOJMHYE-
cTBO 60MG, MOCTABIEHHBIX KaXIbIM MIPOKOM. 31€Ch YXKE Ha BaIUE YCMOTPEHHE.
MOo>HO BBECTH JOMOJHUTEbHBIX HTPOKOB, OOHAKO C yrpaBieHHeM OyneT Clloxk-
HOBATO — 32 OJJHUM KOMIIBKOTEPOM UIrpaTh BTPOEM He OueHb YO00HO.

Hanee Mbl paccMoTpuM c60pKy Mrpbl. HaBepHsika Bbl XOTUTE MOAENUTLCS CBOEH
Urpoii ¢ Apy3bsiMHU, a A5 ee 3anycka 3a npeaenamu Unity Heo6xoauMo «cobpatby»
MPOEKT, MOCJIe Yero Urpy MoxHo OyaeT 3amyckaTb Ha KOMIbIOTEpE, IIe He yCTa-
HoBJieHa Unity.






aea 14.

C6opka urpbl
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Pasymeercs, BbI co3aaete Urpy € LENbIO MOAETUTHCS C HE 00LIECTBEHHOCTHIO.
Hcriro4eHne CoCTaBISOT TMLIb PEAKHUE MOIb30BaTENH, CO3IAI0LIHE UTPY UCKITIO-
YUTENbHO A1 ce0s. A 4T0OBI UTPY MOXHO OBLIO 3amyCTUTh Ha YCTPOHCTBE, Ha
KOTOpOM He ycTaHoBeH Unity, ee Hy>KHO OTKOMITHIKPOBaTh. [Tocie 3Toro MoxHO
OyZmeT noaenuThes Urpol ¢ Apy3bsAMU. B 3Toii HeOONbILOH INTaBe Mbl TOTOBOPUM
00 0cOOEHHOCTAX KOMIUJISALIMH.

14.1. Co3nanue ucnoJTHUMOIo paiia urpbl

Co3naTb ucrioNHUMBIH (exe) (ais co3naHHON BaM UIPbl JOCTATOYHO MPOCTO:

1. Beibepure komanny MeHiwo File, Build Settings. B nosBuBLieMcs okHe (puc.
14.1) Build Settings BaM npeacTout cnenarb kKoe-Kakue HaCTPOHKH.

2. Haxwmure kHonky Add Open Scenes, 4ToOb1 100aBUTh UMEIOLIHECS CLIEHBI B
obnactb Scenes In Build.

3. Beibepure mnargopmel B cnucke Platforms. [To ymonyanuio BbiOHpaeTcs
nnatdopma PC, Mac & Linux Standalone.

4. BuiGepure ueneByio naatpopmy B cnucke Target Platform (no ymonuanuto —
Windows) u apxurexrypy (Architecture).

5. Cnucox Compression Method no3sonser BeiOpats MeTon cxxatus. [loMHuTe,
4TO 4YEM BBILIE CIKATHE, TEM HHUXKE MPOU3BOAUTEIBHOCTb.

@ ’
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6. Haxmure kHonky Build nns co3nanus exe-aiiaa u BblOepHTE pacrnoioxeHHe
exe-taiina (puc. 14.2)

7. Hoxxautech 3aBeplieHHs npoiecca cbopku (puc. 14.3).

8. IlpocMmoTpute pesyasTupytouryto nanky (puc. 14.4). B Heit Oyner ucnos-
HUMBIH ¢aiin urpel, 6ubnunoreka UnityPlayer.dll u nanka ¢ JaHHBIMH HIpBI
Game_data. Eciiu BaM HHTEpecHO, TO Bcs Manka exe 1 Hawero Bomberman
3aHsna Bcero 68 MO. I1o coBpeMeHHbIM MepkaM 3TO O4YeHb HEMHoro. MHte-
pecHo, 4to npu cbopke 3roro xe npoekra B Unity 2017, ero pa3mep coctas-
nsget Bcero 47 M6. Pazuuua B 21 M0 - He oyeHb 00JblLlIast, HO €CJIH CUHTATh B
NpOLIEHTax, TO NpUpocT noutH 50%, a 3TO y’Ke MHOTO.
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Puc. 14.1. Okno "Build Settings"
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Building Player {busy for 11s)...

I

Building scene 0 Game Cancel

Puc. 14.3. Hoem npouecc coopku ucpot

Puc. 14.4. Pesynsmupyiouwian nanka

14.2. 3anyck urpsl

[Tpocto 3anycTure monyuyuBLuuiics exe-¢daiin. [Ipu 3anmycke Bbl yBUIUTE OKHO C
HAacTpOHKaMHU Urpbl. Beibepute HaCTPONKH HIpbl — pa3peLIeHHe, KauecTBO Ipa-
¢uky, BbIOEpHTE MOHUTOP (ECIH Y Bac UX Heckosbko). [TapameTp Windowed no-
3BOJISIET 3allyCTUTh UIpy B OKOHHOM pexxuMme. Ha Bxnanke Input Bb1 MoxeTe us-
MEHHTb IapaMeTphl BBOAA.

Somberman x HaxMmure kHonky Play! ans 3anycka He-
MOCPEACTBEHHO CaMOro reimies (puc.
14.6).
S g

[ g . Wr—
Graphiss quolity  Fordastic

b gy | Lot

Puc. 14.5. Oxno ¢ napamempamu 3anycka
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Puc. 14.6. Hzpa 3anywmena

14.3. Hacrpoiika Unity Player

Ckopee Bcero, rocye Toro, kak Bel COOpasy nepeblii exe-hai, y Bac CKONHJIOCh
HECKOJIbKO BOIIPOCOB:

¢ Kak n3meHnuts Tekct B 3aronoBke Unity Player?
e Kak BooOLIe 3anycKkaTh UIpy cpa3y 0e3 BeiOOpa rpaduuecKkoro pexxuma?

e Kak U3MeHHTh Ha3BaHHE KOMIIAHUH B CBOHCTBax exe-daiina?

M3menuts Hactpoiiku Unity Player moxHo, HaxxaB kHonKy Player Settings B
okHO Build Settings. Bb1 yBUIHTE OKHO HACTPOEK MPOEKTA, IA€ MOXKHO H3MEHHTh
Bce HeoOXxonHUMBbIe BaM rapameTpsl (puc. 14.7).

[Tapamerp Company Name 1o3BosisieT H3MEHUTb UMsl KOMIIaHHH-Pa3paboTUHKa
urpsbl, Product Name — Ha3BaHuUe Urpbl, KOTOpOe OyIeT 0TOOpa)XaTbCs B 3aroji0B-
ke okHa (puc. 14.5) u B cBoiicTBax exe-(aiina. [lapamerp Version — 3anaet Homep
BepcuH urpsel, napamerp Default Icon mo3BonsieT 3anaTh MKOHKY 10 YMOJNYaHHIO
s exe-(aiina. Ecnu BBl He ykakete 3Ha4ok, Unity OyzmeT Mcnonb3oBaTh CBOH
3HAYOK MO YMOJIYAHHIO.

Hanee cnenyer onuuu, XapakrepHsle sl Kaxaoi miuargopmel. Mbel paccMarpu-
BaeM Tonbko matdopmy PC, Mac & Linux Standalone, no3sromy nanee pac-
CMOTPHM OILHH TOJBKO [UIs Hee.




Puc. 14.7. Ilapamempur Unity Player

Bnok Icon no3BossieT H3MEHUTh 3HAYOK, MPHUYEM YKa3aTh HE OMH 3HAYOK Ha BCE
Clly4yaH KHM3HH, a yKa3aTh 3HAQYKH Pa3HbIX pa3MepoB, KOTOpbIE OYIyT UCMOb30-
BaThCA CUCTEMOH NPH HEOOXOAHMOCTH.

Teneps, uTo kacaeTcs aAuanora BeiOopa paspemeHus. OH MOSBHICS, NOCKOIbKY
Hauia urpa (1M3-3a UCIoJIb30BaHHs ONPEAENEeHHbIX acceToB) Obl1a coznana B Unity
2017. B atoii cucteme noka3oM 1uajnora BelOopa pa3pelleHHs yrnpaBiaseT napa-
MeTp Dlsplay Resolutlon Dlalog (puc. 14.8).

e —— e S

Puc. 14.8. [Tapamempur Unity Player ¢ Unity 2017

B Unity 2019 nanHbIii mapaMeTp 1 BooOilie AHanor BeiOopa pa3pellieHus ynpasi-
HeH. CornacHo HcciefnoBaHHAM, 3TOT AHAIOr OKa3aJics HEBOCTPEOOBaHHbBIM, 1&
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TEeNnepb YN paBIsTh Pa3peIEHUEM 3KpaHa MPUAETCS U3 CKpUNTOB. {1151 MOJHOLEH-
HBIX UT'P HUYETO HE MOMEHSIIOCH, TAK KaK pa3pabOTYMKU CO31aBalu COOCTBEHHBIE
CLIEHBI C HACTpOiKaMHu rpaduueckoro pexuma 1 BCerna OTKIYall AHAOr Bbl-
Gopa paspelieHHs. A BOT Ul TaKUX Mal€HbKUX, Kak Hall Bomberman, ato He
OuYeHb YO00OHO, MOCKOJIBKY MONOOHBIN AHanor Tenepb MPUAETCS peanr30BbIBATH
BPYUHYI0. JTO €1le OJIHA U3 TPUYHH (KPOME aCCETOB), MO0 KOTOPOH Urpa co3naBa-
nack B Unity 2017.

MpumeuvaHue. Ecnv Bbl NO KAKMM-TO NPUMMHAM NPONYCTUNMN Npeabl-
aywue rmasbl (0cobeHHo Npo MHTepdeinc nons3oBatens), To 0bsa3a-
TENbHO BEpPHUTECH U NpoduTante nx. B HMX nokasaHo, Kak co3aatb
Ul nonb3oBatens — rnaBHOE MEHIO M OKHO C napamMeTpamu urpbl. o
CyTW, ecnu Bbl co3gaaute Takon Ul, Bam 6onblue He HyxeH guanor
BblibOpa pa3peleHus, nsobpaxeHHein Ha puc. 14.8. B Unity 2019
6e3 nogobHoro Ul Hukak He oBonTUCb, NOCKONbKY Avanor Bbibopa
paspelweHus ynpasgHeH. A B 6bonee paHHux Bepcusix Unity MOXHO
caenatb ury 6onee npuenekaTenbHOW, peann3oBaB HaCTPONKN BHY-
TPW Urpbl, @ He BbIBOAUTL BE3BKYCHbIV Ananor npu 3anycke.

Kak >xe Tenepp ynpaBnaTh pa3pelieHueM dkpaHa? JIas 3Toro Hy»XKHO HCIOJb30-
BaTh knacc Screen (Haxoaute B Unity Engine):

e Screen.fullscreen — nepexirovaer Mexay MOJHO3KPAHHBIM U OKOHHBIM pe-
KHMOM

e Screen.width, Screen.height — mo3BossieT y3HaTh Tekyllee pa3pelueHHe

e Screen.resolutions — Mo3BoJIsSET y3HATh BCE MOJHO3KPAHHbIE pa3pelLIeHH,
noaAepXKUBaeMble MOHUTOPOM

e Screen.currentResolution — cBoicTBO, MoOBenEHHE KOTOPOro OTIMYAETCS B
Windows, macOS u Linux:

»  Windows — copep>xHT TeKyllee pa3pellieHHe, HO B HEKOTO PbIX CTyyasiX OHO
Oyzner oTMyaThkcs OoT 3HaueHui Screen.width, Screen.height

» macOS — conepXUT TeKylllee pa3pelieHre IKpaHa, YCTAHOBIEHHOE Omepa-
LIMOHHOM CHCTEMOM

» Linux (tectupoBano B Ubuntu 14.10) — naHHblif napamerp OecrioneseH B
KOH(UrypaLuu ¢ HECKOIbKUMH MOHHMTOPaMH, MOCKOJIBKY BCErza BO3Bpa-
IIaeT pa3pelleHHe oONacTH JKpaHa, MOKPHIBAEMOH BCEMH MOHHTODPAMH,
YTO B MOJIHO9KPAHHOM, YTO B OKOHHOM PEXHME
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» Korzaa urpa HaxoauTCs B OKOHHOM peXHMe, aHHbIH apaMeTp BEpHET pas-
pelleHHe TeKyllero 3kpaHa, uro B Windows, yto B macOS, a He pa3Mep
OKHa

¢ Screen.SetResolution(int width, int height, bool fullscreen) — MeTon, ycra-
HaBJIMBAIOILMI pa3pelleHHe 3KpaHa U pexHUM ero paboThl — €CIH NocaeaHUA
napaMeTp OyneT paBeH true, Urpa OyJeT BHIMOJHATHCS B MOJHO3KPAHHOM pe-
KUMe

CMeHHTh 3acTaBKy MpH 3anycke urpsl (puc. 14.9) moxHo B pazaene Splash Im-
age. [TomHuTe, yto ecnu y Bac OecratHas Bepcust Unity, CBOIO 3aCTaBKy BbI
YCTaHOBHTb CMOXETe, HO OHa OyneT oTobpaxaThbCs 1ocjie CTAaHAapPTHOMN 3aCTaBKH
Unity.

T SN e ETRRIE .,

Puc. 14.9. Cmena 3acmasxu uzpui

OcransHble napametpsl Unity Player, kak npaBuiio, H3MEHATb HE NMPHXOIUTCH,
II03TOMY OCTaBHM HX 0€3 pacCMOTpEHHS.

14.4. Coznanue uHCTA/LIIATOPA

Unity no3sonser co3nath ToJbKO exe-(aiis, Ho BOT CO3AaHHe HHCTAJUIATOpPA BbI-
XOZIMT 32 paMKH €e BO3MOXHOCTEH, KaK M 3a paMKH 3Toi kHUrd. Ho Bce xe s He
MOTY OCTaBHTb YHTaTeNeH B HEBEIEHHH.

[y co3gaHus MHCTAJUIATOpPa MOXKHO HCIOJb30BAaTh PAa3jIMYHbIE MPOrpaMMbl,
npenHa3HayeHHbIe Ui 3TOoro, Hanpumep, Inno Setup. Ilo anpecy:
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https:/ljazzteam.org/ru/technical-articles/manual-creating-an-installer-using-
inno-setup/

Bbl CMOXXETE O3HAKOMHUTBCS C PYKOBOACTBOM 10 CO3aHHIO0 HHCTAJUIATOPA U JIHO-
00ro NpuI0KEHHs, B TOM YHCJIE U HTPOBOTO.

Jns Hawe#d mpocToi MUrpbl MOXHO CO3[4aTh camopacrnakoBbiBaroluiics SFX-
apXHMB, €CJIM y BaC HET BPEMEHH HJIH )KeslaHus pa3duparbes ¢ Inno Setup. Taxoii
apXMB MOXHO CO3/1aTh C MOMOILbIO JI0OOr0 COBPEMEHHOIO apXHUBaTopa, HalpH-
mep, WinRAR unu 7-Zip. Henocrarok Takoro pelieHHs — apxHBaTop [pH pacna-
KOBKE apXHBa HE CMOXET CO3/1aTh HEOOXOAUMBIE PJIBIKH, IPOrPaMMHBIE I'PYIIMbI,
oTroOpa3uTh Balll JIOTOTHII [PH pacnakoBke apxuBa. Ho ecTs ciyyau, korna ¢ 3Tum
MOXHO MHPHTbCS, @ KOTla HaJIMYHE MOJHOLEHHOTO HHCTALIATOPA — HE0OX0aH-
MOCTb.

B crnenyromux rimaBaXx Mbl MOTOBOPHM O MPAaKTHUECKHX acleKkTax pa3pabOTKH
UTPBI, BBl Y3HAETE, C KAKUMH MPENATCTBUAMH BaM MPHIAETCS CTOJIKHYTHCS, U BbI
y3HaeTe, Kak ux o0oiTH. Tawke OyneT 3aTpoHyTa TeMa MOHETH3ALMU MIPbI, TO
€CTb HU3BJICYECHHUS NPUOBUIH U3 BalIETO MPOEKTA.
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HeGonpiiyro, npocTyo Hrpy, MOXKHO co3aath camoctosTenbHo. Ckopee Bcero,
MEPBYIO CBOIO Hrpy ¢ nomoiubio Unity BBl co3qaqure B ropaoM oguHodectse. Ho
CO3JaHHE MTP — 3TO HEII0X0H OH3HEC, TOITOMY PaHO HJIH IMO3AHO BaM 3aX04ETCH
UTpy MOHETHU3HPOBATh. A 3I€Ch Y€ HY)KHO CO31aBaTh YTO-TO HedTo Oonbliee,
4EM MMPOCTYIO UTpy. A 4TOOBI CO3aTh yBIEKATENbHYO H 3QPekTHYIO UTpY, HyXKHa
KOMaHJa — X0oTa Obl MO TOH MpUYHHE, YTO BMECTE Mpolecc noiaer OpicTpee, U
ObIcTpee MOXHO OyeT Mony4arhb A€HbIH.

15.1. Uckpa

OroHb 3apoXkAaeTcs C UCKPBI, a Urpa — ¢ uaeH. Jljig xopoueH Urpbl Hy)KHa U XO-
pouas unes. Ho oqHoit uaeu, k coxxanenuto, mano. Kpome o6bprdHO# yaauu, Bam
NPHUIETCA CTOJKHYTBCS C MHOXKECTBOM MOJBOAHBIX KAMHEH, O KOTOPBIX BbI JaXe
He nopo3pesaeTe. BaM mpuaeTcs npMHUMAaTh peleHUs 04eHb OBICTPO. Bbl momk-
HBI IOHUMATh, YTO BpeMs paboTaeT He Ha Ballei ctopoHe. BrioaHe BeposATHO, UTO
KOMY-TO B FOJIOBY MOXXET IPUATH Ta XK€ UAEA U Y HETO MOIYYUTCS CO3AATh UIPY
obIcTpee.

Ecnu ecth kOMaHza, TO €llie NPOoLIE H MEHBILIE BPEMEHH MOHANOOUTCA Ha co3/a-
HHe HMrpel. B 1nenoM, oT nepBoHayanbHON MAECH IO NMPENCTABIECHUS HUIphbl oblue-
CTBEHHOCTH, HallpuMep, A0 MmyOIMKauuH ee Ha App Store, MOXXET MpOHTH OT 3 10
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6 MecsueB. 3a 3TO BpeMsi MOXET MPOM30HTH BCE, YTO YrOAHO, BILUIOTh ADKE M0
pacnana camoii komanarel. Ho He Oynem npamarusupoBars. bynem HapesThes, 4To
y Bac BCE MOJYYHUTCH.

15.2. BuiGop aBuxKKA

Co6CTBEHHO, €CIIM BBl UHTAETE 3Ty KHHUTY, TO Ball BLIOOP BhI YXK€ CAENAIH, 0CO-
OEHHO, eCJIM TOYHTAIH 10 NocieaHeHd raBsl. Bel MoXxeTe pa3pabarbiBaTh HIpy U
Ha C# (B MS Visual Studio), Ho BpeMeHH Ha pa3paboTKy yiiner B 1Ba paza 60ib-
we. Unity no3BojisieT MHOTHE ONEpalHy COEeNaTh MYTEM HECKOJNBKHX LIETYKOB
MBIILH, B TO BpeMs kak B Visual Studio BaM npuaercs nucarb «IpoCThIHM» KOJa.
He roBops yxe 0 BO3MOXXHOCTH H3MEHEHHS MHOXXECTBAa 0OBEKTOB Ha JIETY —
KOrJa BBl HAXOOHTECh Ha BKianke Game, BKIAAKH HEPApPXHH U HHCIEKTOpa BCE
€Ile aKTUBHBI H BBl MOXETE MOJIHOCTBIO KOHTPOJIHPOBATH MPOLECC MyTEM H3Me-
HEHHs CBOHCTB JII0ObIX OOBEKTOB Ha CLIEHE — H3MEHsETe CBOHCTBA U Cpa3y BUIUTE
pe3ynbTar. ITO O4€Hb IKOHOMHT Bpems!

[To Mmoemy ckpoMHOMY MHeHHI0, Unity — 3TO Jy4iunii UrpoBOH ABKXKOK ISt
MHIN-pa3paboTKH B HACTOSAIIMH MOMEHT. Ero nporpamMmmHas apXHTEKTypa Xopo-
110 MPOAYMaHa, peAakTop cAenaH J0OPOTHO U CTAHOBUTCS JIy4Lle ¢ KaXI0H Bep-
cueil. Hauate nonp3oBarbes Unity j1erko, HO ONBITHBIM pa3paboTYHKaM OH MOXET
NI0Ka3aThCs MOHayaly CIOpHBIM. TeM He MeHee, U HOBHYKH, M MPOdeCCHOHANBI,
CKOp€e BCEro, CTONKHYTCS C OMHUMH M TEMH )K€ NOJBOAHBIMH KAMHSMH.

MOXXHO BBIAEIHUTH CIEAYIOLIHE PEKOMEHAAUMH OTHOCHTEJBHO HCIOJIb30BaHHS
Unity:

e Heob6xomumo ¢ caMoro Havaja moTpaTHTh BpeMs Ha H3ydeHHne 6a30BOH apXH-
TekTyphl Unity, BKJItOYass HTPOBbIE OOBEKTHI, CKPUNITYEMbIE OOBEKTHI, CLIEHBI,
npedabrl, acceTsl, METOABI-COOBITHS M MOPSIOK UX BBI30BA, COMPOrPaMMBI,
n3MepeHre BpeMeHH, o0paboTky BBoaa, cepuanusauuio. Unity MoXxer mo-
Ka3aTbCsl JIETKUM B HCIOJNB30BAHUH JBIXXKOM, HO 6€3 NOHHMaHHs €ro OCHOB
MOXXHO TPOBECTH OECKOHEYHBIE YAChI 32 OTJIAAKOH U pedhaKTOPHHIOM.

e C camoro Hayana chopMyIHpyHTe paBuiIa CTPYKTYPH3ALIMH, a TAKKE HMEHO-
BaHH aCCETOB M UIrPOBBIX 00BEKTOB. Jlake HeOobLIas Urpa UMEET TEHICH-
LIMI0 IPEBPAILAThCs B Xaoc 6e3 no/nkHOH opranu3auny. B HTepHere BbI 6€3
npodJeM Haiinere Hy)KHble peKoMeHIauui. MOXHO Taloke OpHEHTHPOBAThCS
Ha MpoeKThI, Mybnukyemblie paspabotunkamu B Unity Assets Store.

e [IporpammupyiiTe Kak MOXHO MeHblue. BMECTO 3TOro akTHMBHO HCNOJB3YH-
Te WYSIWYG Bo3moxxHocTH penakropa Unity. brnaronaps snerxod paciiu-




psiemocTH, pegakrop Unity nmo3Bonser npeBpaTUTh pa3pabaTblBa€MyIO UIpy B
yHAOOHBIH KOHCTPYKTOP, KOTOPBIM CMOTYT MOJIb30BaThCs JaXKe Te, KTO HE yMe-
€T MpOrpaMMHpPOBATh. A 3TO CYLIECTBEHHO YNPOLUAET W YCKOpSET CO3laHHe
UIrpOBOr0 KOHTEHTA.

o 30eraiiTe HCNOAb30BaHHUS MPUBBIUHBIX PAKTHK, KOTOPBIE I1JIOXO COUETAKOTCS
c upeonoruert Unity. Kakoii Ob1 3aMaH4MBOI He Obl1a BO3MOXXHOCTh pa3MeLLe-
HHs BceX OOBbEKTOB Mrpbl B paMKax OJHOHM CLEHbI MJIM COXpaHEHHE mapame-
TpOB MrpoBoil MexaHuku B XML-¢daiinax, nogoOHbIH M0AX0A CYLUECTBEHHO
OCJIOXKHHUT JKU3Hb Ha OoJjiee NO3AHMX 3Tanax pa3paboTKH.

e bBynbTe akKypaTHb! U BHUMATENbHBI NPH MUCMOJIb30BAaHUH CHCTEM YNpaBIE€HHUS
BepcusamH. Unity HMeeT TeHIEHUHIO Herpeacka3yeMo MeHsTh (aiinsl. Hanpu-
Mep, BHECEHHe W3MeHeHHil B npedad Brneder 3a coboil MoguduKaLHIO Bcex
(ainoB clLieH, B KOTOPBIX OH MCIOJNB3YETCs, HO TOJIBKO TMOCNE HX MOCIEeqyHo-
ero coxpaHenus. Beerna ucnone3syiite force text B kauecTBe pexuma cepu-
allM3allMy acCEeTOB M BHUMATENIbHO cieauTe 3a (aiiamu, KOTOpbIE 3aJIMBaeTe
Ha cepBep, YTOObl HE YHHUTOXXHUTh PE3YJIbTaT pabOoThl KOJJIET.

e TecrtupyiiTe Urpy Ha MaKCHMaJbHO BO3MOXHOM KojuuecTBe miatdopm. [Tpu
3TOM He 3a0bIBaiiTe, YTO HACTPOHKH MOXKHO OINPENEeNUTh AJsi KaXI0H U3 mJiar-
¢dop™m B oTaenbHOCTH. be3 nogoOHOro TeCTHPOBaHHUS, BBl MOXKETE CTOJKHYThb-
s C TEM, YTO Ballla urpa Benet cebs no-pasHomy B web player-e mon Windows
u OS X.

15.3. I'ze 6pars accernl?

Ckopee Bcero, €ciii Bbl CO3/1ae€Te€ CBOIO MEPBYK) CEPHE3HYIO Urpy, TO OKOMmKET
CHJIBHO OrpaHH4eH, MOCKOIbKYy (PUHAHCHpYeTCs 3a CUET JIMYHBIX CPECTB CaMOH
KoMaHzbl. He HyxHO TelnTh ce0s HaaexaaMH, YTo BCce acceThl Bbl Oyaere co3aa-
BaTh CAMOCTOSITEILHO H HE MOTPATHTE HAa HUX HHU KOMEHKH.

Co3znarb 601b110€ KOJTMYECTBO KAY€CTBEHHBIX HIPOBBIX ACCETOB C HYJIS MPAKTH-
4yeCKH HeBO3MOXKHO. [IpuxoauTcs MUHMMH3HUPOBAaTh KOJHUECTBO HEOOXOAUMOTO.
Ho paxke npu ycnoBUM MMHHUMM3ALMH, HY’)KHO OCTaBUTb YTO-TO, HA YTO MIPOKY
Ob110 OBl MPUSATHO TOCMOTPETD.

['ne B3sTh accetsl? [lepBbIM U caMbIM OUEBHOHBIM OTBETOM 15t Bac Oyaet Unity
Assets Store. Kakoli Obl 3aMaHUHBOM HHU Ka3ajach 3Ta BO3MOXHOCTb, OHA BJIEYET
3a co00il U psia CIOKHOCTEH:
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e Accetsl B Unity Assets Store noctynHsl BceM 0e3 uckintoueHus. OJHaKo HUKTO
HE XO04YeT, 4ToObI UX urpa Oblia noxoxa Ha apyrue. Ckopee BCEro, Bbl TOXKE HeE
XOTHUTE. MOXHO B3sTh aCCEThI A€PEBHEB, HEKOTOPHIX MpeaMeToB U T.0. Ho BoT
YTO JeN1aTh C aCCETaMH MEPCOHAXEN?

e [IpakTH4EeCKH HEBO3MOXHO KYIHTh OOHH MaK acCETOB, KOTOPBIH OBl YIOBIET-
BOPHJI BCE HYXBI MPOEKTA, U BO3HUKAET MPOOJIeMa CTHINCTHYECKOH COBME-
CTUMOCTH. BrosiHe HOpMalbHas CUTyalHs, KOT/Ia BaM MPUIETCS MOKYMaTh Lie-
JIble MAaKH acCeTOB H3-3a HECKOJIBKHX Mojenel. B nyyiem ciayuae Bbl Oynere
HCIOIB30BaTh He OoJiee MOIOBUHBI Habopa.

e Hecmotpsa Ha TO, uTO 001Eee konuuecTBO accetoB B Unity Assets Store no-
BOJIBHO B€JIHKO, HaWuTH Cp€au HUX YTO-TO MOAXOAAILEE M1 KOHKPETHBIX HYX
ObIBaeT BeChbMa HempocTo. IIpH 3TOM KauyecTBO 3a4acTyrO OCTABISET JKeNnaTh
Jy4qiiero. Mel MOTPaTHIIH Yackl HA IOUCKH, TIPH 3TOM He BCET1a UMes BO3MOX-
HOCTBh OLEHHTBH Ka4yecTBO Maka Oe3 ero mokynkd. To ecTh CHayana IiaTum, a
MIOTOM YK€ pEelIaeM, CTOIUTCS acCeT MM HeT. HUKakux nemMo-BepcHit HeT.

Bropoii cioco6 — co3nmars acceTsl ¢ Hyns. [1o kpaitHe# Mepe, Te acCeThl, KOTOpbIE
JODKHBI OBITh YHUKAIBHBIMHU 71 Ballled UIphl.

Tperuii — Bocnonb3oBaThCs ycnyramu ayrcopcunra. Ecinu Bam noseser, To 3a He-
6071b1110€ BpeMs BB MOJYYHTE YHHKANBHBIE M KadyeCTBEHHbIE acceThl. Ho npuner-
Csl IOTPATUTHCS. ACCEThI Ha 3aKa3 CTOST rOPaszio AOPOXKE, YEM aCCETHI B COCTABE
rOTOBBIX HAOOPOB.

MoxHo ele KynuTh acceTsl 3a npeaenamu Unity Assets Store, HO BaM npuueTcs
CTONKHYTBCS ¢ mpobnemoit coBmectuMocTH ¢ Unity. Eciiu accerst OecrnnatHele,
TO nmonpo6oBaTe MOXKHO. IT1aTUTh NEHBIH U HE UMETh TOYHOTO MPEACTABJIEHHS,
KaK MMEHHO acceT noBezer ceds B Unity — y10BOJIbCTBHE COMHHUTENBHOE.

BoT HeCKOJIBKO MPOCTBIX MMPpaBHJI, KOTOPBIM HY>XHO CJIEAOBATH IPHU MMOKYIIKE acCce-
ToB Unity Assets Store:

e UtoObl H30€XKaTh CTHJIUCTHYECKUX PACXOKICHHMH, JKENaTeIbHO MOKynaTh ac-
CETHI OIHOTO THMA y OIHOTO aBTOpa. OTO HE MELIAET KYMUTh MOAETH y OMHOH
CTYIHH, a MapTUKJIBI Y IPYrOH, HO MPU 3TOM HYXKHO CIEIUTh 32 COBMECTH-
MOCTBIO CTHJIEH.

e H30eraiiTe HCIOIB30BaHUSA aCCETOB B TOM BHIE, B KOTOPOM OHHU OBLIH KyIie-
HBI. ,[[OCTaTO‘-IHO BHECTH HEeOOJIbIINE H3MEHEHHUS (HaHpHMep, HEMHOTO nepe-
pHCOBaTh TEKCTYPHI, pECTPYKYPHPOBATH l'IapTI/IK.IIbI) HJIK HUCII0JIB30BATH acce-
Tbl HECTAaHOApPTHBIM 06pa30M.
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e Ecnu Bbl I1aHHpYyeTe BBIIYCK UIpbl HA MOOUIBbHBIX MIaTdhopmax, yoenurecs,
YTO MOKYNaeMbI€ acCEThbl ONITUMH3UPOBAHBI MO HUX.

OtnenbHOro BHUMaHHs 3aciy)XHBaeT My3blka. Bpsa nu Bel Oynere co3maBath
MY3bIKY CaMOCTOSITEJIbHO, MOCKOJIbKY MJIsl 3TOrO BaM HyXe€H COOCTBEHHBIH KOM-
MIO3UTOP, UTO SABJISETCS JOPOrHMM YIOBOJIbCTBHEM Ul HauHHaroued komanasl. K
CYaCTbhIO, CYLIECTBYET OOJIBIIOE KOJIMYECTBO CEPBHCOB, IIOCTABIAOIIMX royalty-
free (My3bIKY, KOTOPYIO MOXXHO HMCIOJIb30BaTh O€3 MJIAThl 32 €€ HCIOIb30BaHHE)
MY3bIKY U 3BYKH, BKIto4as Unity Assets Store. I1 3To coBceM Hemoporo.

C My3BIKOH OTHOCHTENIBHO HECIIOKHO. A BOT C 03Byu4KOH — pobaema. Camoe npa-
BHJILHOE pellieHHe — 00paTUThCS B CTYIHIO 3BYKO3aNHCH, KOTOpas IMOMOXET 3a
OIpENENIEHHYI0 CYMMY ClieNiaTh NpodecCHOHANBHYI 03BYHYKY JUIsl BalleH HUIPBI.
[ToBepbTe, pe3ynbTaT OydeT CTOMTHh MOTPAYEHHBIX JAEHEr — BPSI JIM CAMOCTOS-
TEJILHO y Bac MOJyYHUTCS CAENATh JIyylle.

15.4. 3a00oTUMCa 0 MOHETH3ALMH

Just for fun co3naBaics, HaBepHOe, TOJIBKO Linux U TOT MOJIyYHI0CH MOHETH3UPO-
BaTh, IPaB/a, CIIyCTs] MHOTHE rojbl. BaM sxe npuObLIb HYXHa 31€ch U ceddac, mo-
3TOMY HYXHO NIOAyMaTb, KakK Bbl OyeTe H3BJIEKATh BBIroAy. [Ipoaarka JIHUEH3HOH-
HBIX KOpOOOUHBIX KOMUHA — 3TO NpOLLIbIH BeK. PaHO Wi no3aHo Baia urpa Oyaet
B3JIOMaHa M OKaXXETCs B CBOOOJHOM JOCTYIIE IIE-TO Ha TOPPEHTE C «TaOIITKOMY,
KaK 3TO NMPOUCXOOUT CO MHOTUMH APYTMMH NPOAYKTaMH.

Jlyumiuii cnocod MOHETHU3alUH — BHY TPUHUIPOBBIE MOKYNKH. 3TO KOTa HIPOK MO-
KyIaeT Jiyyline JOCIeXH, 1oMa, TAHKH, aBTOMOOHIIH H Apyrue 0ObeKThI 32 CBOH
KpOBHO 3apaboTraHHble. [IOHATHO 1esl0, YTO BaM MOHANOOMUTCA TIe-TO XPaHHTh
HHGOPMALHIO O MOKYIKaX HUIPOKa.

Jlaxke ecyu BBl CO3/1a€TE OHOMNOJIL30BATENbCKYIO HIPY, BaM NMOHAJOOHUTCS MECTO
XPaHEeHHs JaHHBIX O TEKYIIEM NpOrpecce Urpoka, CTaTHCTHKE €ro AEHCTBUH, cae-
JIaHHBIX MOKYNKax U nmpoyerd HHbopMauuu. CaMbIM NPOCTHIM pelieHHeM OyneT
Hcnonb3oBaTh 1uis 3toro kiaacc Unity PlayerPrefs!. OnHako oH coxpaHseT naH-
HbIE JIOKAJIbHO H, COBEPLIEHHO OYEBHIHO, HE MOIXOAUT IJI TaKUX AETHKATHBIX
BEILEH, KAK BHYTPHUTPOBBIE MMOKYIKH.

B nowuckax sydiiero pereHus MOXXHO NMpPeIoXHTh cepBUC Parse. Parse — 3rto
Kpocc-nardopMeHHblii cepBuc BaaS (He coutuTe pexnamoi), NO3BOJAIOMIMHA
‘TIPUJIOXKEHHUIO COXPaHATh aHHble B 00jake, NOANEPXKUBAET aBTOPH3ALHUIO MOJIb-

1 https://docs.unity3d.com/ScriptReference/PlayerPrefs.html
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30BaresieH, cepBepHble QyHKLHH, push-0oNoBeIIeHHs 1 aHATUTHKY. JTO IaJIeKO He
BCE, HO OH JIaeT oOluee MpencTaBlIeHHe O TOM, YTO ecTh Parse.

Hcnons3zoBanue Parse B pamkax Unity He conpshkeHO ¢ 0COOBIMH TPYAHOCTSAMH
U XOpolIo DoKyMeHTHpoBaHO. 1o cyTH, Bam HeoOxomuMo ckauath Parse SDK,
HACTpOMUTH Bally Urpy Ha cepBepe Parse u B npoekte Unity, a Takke HEMHOTO
nomnporpaMMupoBaTb. OMH OYEBUIHBIH HIOAHC: BBl HE CMOXKETE HCIOJIb30BaTh
Parse, eciiu ycTpoiicTBO, Ha KOTOpO€E yCTaHOBJIEHA Ballla Urpa, HE UMEET JOCTYMa
Kk UnTepHery.

Ecnu ectb HE0OX0OMMOCTh MoanepkUBaTh 0 daaiH-peruM U OOHOBIATH AaH-
Hble B Parse npy Hanu4MH CETEBOrO COENMHEHHS, TO BaM MIPUAETCS HanMucaTh Ui
3TOro He6GOJbLIYI0 OTAEABHYIO cHCTeMY. /i1 3TOro MOXHO HCIOIB30BATh KIacc
PlayerPrefs. Cucrema coxpaHsieT JaHHBIE JIOKaJIbHO H 3aJMBaeT UX B Parse, kak
TOJIbKO OOHapyKHBaeT HalTMuHe NnoaknoueHus k MHrepHery.

15.5. Mo6uabHasi HJIM HACTOJIbHAs IJ1aTrdopma

B caMoM Hauaine Hy»HO ONpeaeauThes ¢ IaTgopMoi: Bbl Oynere co3naBaTh UIpy
JU1st MOOMJIBHBIX MM HAaCTONBHBIX YCTPOHCTB? DTO clenyeT cAeaaTh B CaMOM Ha-
yaje, MOCKOJIbKY, HECMOTPs Ha MOCTENEeHHOe COMMKEHHE B TEYEHHE MOCIEIHUX
JIET, CTAllHOHAPHBIE H MOOMIIbHEBIE MIaTGHOPMBI O-NPEXHEMY CHIBHO OTIHYAKOT-
Csl IpyT OT Apyra. 3TO CTAaHOBUTCS OYEBHIHBIM IIPH MOMNBITKE 3aCTaBUTh «KPACH-
BbIe» LIEHaephl paboTaTh MpUEMJIEMO (HE TOBOPS YK€ O TOM, YTOOBI 3aCTaBUTh
ux pabotath GBICTPO) Ha BCEX yCTPOICTBAX, Ha KOTOPBIX NPEINOJIAraeTcs 3amycKk
urpsl. Unity cymecTBeHHO obierdaer 3ToT Mpolecc, HO, K COXaleHHIo, He pella-
€T Bcex mpobiiem.

HCKOTOPBIC Pa3MBILJICHHUA:

e Ecau Bbl muaHMpyere 3amyck Ha MOOMIBHBIX MIaTGOpPMax M HCIONB3yeTe
TEHH, TO orpaHuubTech pexxumoM forward lighting. HecmoTps Ha 3anekanue
OCBELLECHHUS U COKPALIECHHUs YHcia 00BEKTOB, OTOpaCchIBaIOIIMX TEHH, B PEXKH-
Me deferred lighting Brl He noObeTech NpHeMIIEMOH TPOU3BOAUTENBHOCTH.

e Munumu3upyiite konnuectBo draw call-oB. Bojbl0€ KOTHYECTBO MOJMTOHOB
B MOJENAX HE CKa)XETCS TaK CHIbHO Ha MPOWU3BOAHTENBHOCTH, KaK JOMOIHH-
TenbHble draw call-bl.

e He 3noynotpebasiiTe TEKCTypHBIMH BBHIOOPKaMH B LieHaepax. ITO MOXET
NPUBECTH K CYILIECTBEHHOMY MaJeHHI0 Npou3BoauTensHOCTH. CKkopee Bcero,
BaM MPUIETCS UCIOJIb30BAaTh HECKONBKO CMEUHANBHBIX LIEHIEPOB BMECTO Of1-
HOTr0 YHHBEPCATBHOTO — HMEHHO MO 3TOH MpUYHHE.
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[ToMHMO pa3nu4Mii B NPOM3BOAMTENBHOCTH M amnapaTHbIX OrpaHHYeHHid, Cy-
LIECTBYET €1E OAHO BAXXHOE OTIIMYHE MEXKNY CTAUHMOHAPHBIMU H MOOMJIbHBIMH
nnargopmamu. U 310 oTimume — pexxuM BBoaa. Mrpa, cozgaHHas As1st ynpaBieHus
C MOMOLIBIO KIaBHATYPbl M MBILIH, MJI0XO MEPEHOCUTCS Ha MYJbTHTA4 H aKce-
nepometp. [Ipexne Bcero, B Unity pazaeneHa o0pab0oTKa MbILIM M MYJIbTHTaua.
A notomy 66110 HEOOXOIUMO CO3AaTh CUCTEMY, YHUPHULHPYIOLLYIO 3TOT aCMeKT.
Jlist 3THX Leseii MOXKHO MCIIONb30BaTh CHCTEMY BBOAA M3 coctaBa NGUI?, koTo-
pasi, nociie HeOONbLIMX 10pabOTOK, Moka3ana cebs BecbMa xopowo. OHa Takxke
[MO3BOJIAET PELIUTD l'IpOGJ'ICMy pacnpe€acia€Hus BBoAa MEXAY MOJb30BATEIIbCKUM
MHTepEHCOM U HIPOBBIM YIpaBIEHHEM.

15.6. UTto aeaars ¢ J1oKaIu3anuen

Mo Hadany Mano KTO 3a1yMbIBaeTCs O JloKanu3auuu. Ho eciiu Bbl XOTUTE JOCTHYB
MHPOBOI0 FOCIOACTBA, OH, TO €CTh NPU3HAHHS HAa MUPOBOM YPOBHE, HY>KHO 103a-
OOTHUTBCS O JIOKaNMU3alUWH, npuyeM cpasy. [1ycts urpa Oyner Bcero Ha AByX f3bl-
KaX — pyCCKOM U aHIJIMHCKOM, HO UCIOJIb30BaHHE MOCJIEIHEr0 AaCT BaM MPHUPOCT
MEXIyHapOOHOH ayauTopu. Jlasee MOXXHO OyAeT paclUMpPUTh CIIUCOK JOCTYII-
HBIX SI3bIKOB.

Bbl 10/MKHBI NOHMMATh, YTO JIOKAJIM3alLMs — 3TO €lUe OJHA 4acTb pa3paboTKH,
KOTOPY0 HHAM-KOMaH/1a NPaKTHYECKH HUKOIIAa HE MOXET CAeaTh CAMOCTOSTENb-
HO. DTO O3HAa4yaeT TOJbKO OJHO: 32 JIOKAJIH3aLUMIO MpHUAETCS 3ariaTUTh. Ta xe
03ByYKa B CTYIHH 3BYKO3AIHCH.

Jlokanu3oBbIBaTh HEOOXOAMMO BCE, YTO UMEET OTHOLLIEHHE K YEJOBEYECKOMY 5I3bI-
Ky. To ecTb TEKCTbI, pe4b, HAAMUCH HA TEKCTypax — BCE 3TO JAOJKHO OBITh JIO-
KannM30BaHO. Takoii mpouecc oueHb ObICTPO MOXKET CTaTh BECbMa TPYAOEMKHUM H
noporum. [To3toMy kpaliHe BaXXKHO CBECTH KOJHYECTBO JIOKAJIH3yEeMOro KOHTEHTa
K MHHHMYMY.

Hannucel Ha TekcTypax ny4diue u3beratb, ¥ HCMOJB30BATh, HAPUMEP, TEKCTO-
Bble nosis NGUI. Ecnu B urpe HeobxoanMMa peds, To, CKopee BCero, notpedyrorcs
¥ CYOTHUTPBI, OCKOJIBKY JIOKAJIU3aLIHs PEUH HE TOJIBKO JOPOroe yA0BOJIBCTBHE, HO
ele ¥ TpeboBaTeabHOE C TOUYKH 3pEHHs MECTa, 3aHUMaeMOro HUIpoH.

Ho MHHHMHM3aLMS JTOKaIM3yeMOro KOHTEHTa — 3TO TOJIbKO Hadano. Cinemayrowui
3Tar — MOAroTOBKA CAMOM UIpPHI K JIOKanu3auru. [110xass HOBOCTb COCTOUT B TOM,
yto Unity He MMeeT BCTPOEHHBIX MEXaHHW3MOB Ul 3THX Lened. M xots cyuue-
CTBYET LIeNbIH psia creluanu3upoBaHHbIX peteHuid B Unity Assets Store (Hanpu-

2 http://www.tasharen.com/?page_id=140
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Mmep, 12 Localization), MO’XXHO HCIOB30BATH CUCTEMY JIOKAIM3alHH, HAYILIYIO C
NGUI, ocobeHHo ecnu Bl Oyznete ucnoab3obars camy NGUI.

Cucrema noxanuzauuu NGUI mpocTa 1 noHsiTHa B Mcnonb3oBaHuH. OHa nocTpo-
eHa Ha ocHoBe ogHoro CSV-¢aiiia, copepkaliero KOJIOHKY Ui KaKAOTO S3bIKa.
Hanuyue takoro Qaiina oueHb yno0HO AJ1s1 OTIPaBKH CTPOK Ha repeBo (A1 3To-
IO CyLIeCTBYeT 60JIbIIOE KOJHYECTBO CMIELHATM3UPOBAaHHBIX CEPBUCOB) H MOCIE-
Aylollei BcTaBku nepeBeneHHOH Bepcuu. C TEKCTOBOH Jokanu3auuen mpobiem
He Oyzer. [Ipobnema OyaeT ¢ 03BY4KOH.

15.7. He 3a0b1BaemM 0 TeCTUPOBAHUU

[Tocne Toro, xkak BCe CAENAHO, UIPy HEOOXOAMMO TILATENBHO MPOTECTHPOBATH
(cTouT 3TO A€naTh M HEOOHOKPATHO B Mpolecce pa3paboTkH). DTHUM AOKHO
3aHUMaTbCi MaKCHMalbHOE KOJIMYECTBO JIOAEH HA MaKCHMMAaJbHOM KOJIMYECTBE
ycTpoicTB. HUUTO He MOPTUT XOpOLIYI0 UTPYy TaK, KaKk MpomnylieHHbii 6ar. [lpu
3TOM HYXHO 00s3aTe/bHO CyLIaTh kanoObl UrpokoB. [TockonbKy 3TH #anoObl
NpeBPaTATCS B HEYOBIETBOPEHHBIX KIMEHTOB Cpa3y MOCIIE BbIXOAA UTPbI Ha PbI-
HOK. A 3TOr0 TOYHO HHKTO HE XOUeT.

15.8. Cko0J1bKO 3TO cTOUT?

HagepHoe, camblit HHTepecHbIH Bonpoc. [ToMHUTE, s B Hayase riiaBbl nucan oo
ynaue. Bce 3aBHCHT OT TOro, HaCKOJIbKO BB yAauIMBbl. B kauecTBe mpumepa mory
MPUBECTH KOraa-To nomyssipHyto urpy City 2048, Ha co3gaHue KOTOpOH aBTOp
notpatun 10 Thicay pyGiel — Ha MOKYINKy MY3bIKH K UTPE M Ha MOKYINKY JeBe-
nonepckux akkayHToB B Google Play u AppStore (Ha ToT MoMeHT — o 99$ 3a
KaXabli akkayHT). KoHeuHo, 3aTpaThl Ha MpOABHKEHHE HUTPbI TOXKE ObLIH, BCETO
C nmponBmwkeHHeM — nopsaaka 20 Teicsy pybseit. 31o oueHs Mano. Ho aBrop Obln
OYeHb yJaueH, 03TOMY JaHHbIE 3aTpaThl 00EpHYIHCH B 1.5 MIIH YCTaHOBOK, YTO
CYJMT OYEHb HEIIOXYIO MPUOLLIb.

OpanHaxo He BceM Tak Be3eT. Pacxosl Ha co3naHue Opay3epHOit Urpbl «3Be3aHbBIH
BOUTENb» nocTaBuiu 6osee 1.1 miH pybuei no kypey 2015 rona. Tonbko Ha mpo-
JBW)XEHHE Urpbl 6bu10 noTpadeHo 6onee 300 Toicsay pyOneH, Ha nu3aiH — 6onee
500. ITpu 3TOM MpOrpaMMHPOBaHHE OCYLIECTBISJIOCH CHIaMH KOMAH/bI, TO €CTh
3aTparsl, COOCTBEHHO, Ha pa3paboTky He cuuratorcs. Ceifyac UeHbI BHIPOCIH, U
CMEN0 MOXKHO YMHOXXaTh AaHHble cyMMbl Ha 1.5. ToToBa M Ballla KOMaHzAa MK
BbI JINYHO K TakuM BiIoXkeHUAM? KoHeuHO, BaM MOXeT ynbIOHYThCS ynaya U 3a-
Tpartsl OyayT B 10 pa3 MeHsl11E:)
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HaﬂelOCb, JlaHHas HeOoubllas raaBa npoJjinjia CBET Ha 0COOEHHOCTH pa3p360TKM
MOJHOLUEHHON HUTPBI. ITo Kpaﬁﬂeﬁ MEpPE, TENEPH Bbl 3HACTE, C YEM Bbl CTOJIKHETECH
H 3HAC€TE, KaKUE€ PCLICHHUS MOXHO HCIOJb30BaATh OJIsA obxona Bcex npeHHTCTBMﬁ,
CTOSALLEM Ha BallIEM IYTH.
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16.1. Uto Takoe 3D Game?

KHura noutu 3akoHuunacse. Yro genars nansiie? OTBET OUEBHIEH — IPOJOIKATh
ocBauBath Unity. B kauecTBe Xopolueit 0TIpaBHOH TOYKH MOXHO I0COBETOBAaTh
OecrnartHbli mpoekT urpsl 3D Game, ckayaTh KOTOPBIH MOXHO C Mara3uHa acce-
TOB. JTO MOJHOLIEHHAsA TPEXMEpHas Urpa ¢ MHOXXECTBOM Mojeliei, KOTOpbI€ Bbl
MOXETE HCIONb30BATh B CBOUX MIPOEKTAX.

Ja, urpa coCcTOMT U3 BCEro ABYyX ypOBHEH, HO OHa JOCTaTO4YHO 3aHUMArTellbHa,
BKJIIOYAET JHAIOTH MEXIy NMEPCOHKAMHU U y Hee ecTh croxeT. OObeM npoekra
JOCTaTOYHO OO0JBLIOH, YTO TOJBKO MOJYEPKUBAET €r0 CEPbEe3HOCThb. Bbl MOXeTe
nonpo6oBaTh peanu30BaTh JOMNOJHHUTENbHBIH, TPETUH, YPOBEHb, @ MOXETE MPO-
CTO pa3o0parbCs, YTO U K YEMY H HCIONB30BaTh Y)KE FOTOBbIE MOJEIH B CBOEH
cOoOCTBEHHOH HUrpe. PeliaTb TOIBKO BaM.

16.2. Kak ycranoButs 3D Game

Wrpa ycraHaBnuBaeTcsi Kak OObIYHBIH HabOp acceToB (Mpoueaypa YCTaHOBKH
ObL1a onucaHa paHee).

Ecnu BKpaTLE — HY>XXHO nepeﬁm 110 CCBIJIKE:

https://assetstore.unity.com/packages/templates/tutorials/3d-game-kit-115747
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H HaXaTb 60Jlbl.llyl0 CHHIOK KHOMKY. J],am,me HYXHO CJIEA0BaTb HHCTPYKLHUAM
Unity, KOTOPBIC NOHATHLI B 00JbILIMHCTBE Cj1y4yacB 0e3 KaKuX-1100 KOMMEHTApHEB.

MpumeyaHue. Mbl 3a60TUMCA O CBOUX YUNTaATENAX U HA BCAKWIA Cny-
yan (ecnu paspabotumku Unity yaanat aaHHbln Habop acceTos, YTO
NPOMCXOAMIIO U He pas3), AaHHbIN NPOEKT Bbl HAN4eTe Ha npunarae-
MOM K KHUre BUpTyanbHOM aucke. NpocTo oTkponTe npoekT 3dgame,
KOTOPbLIN HAaxoaUTCa Ha NpunaraeMom aucke.

Puc. 16.1. IIpoexm 3dgame

16.3. YpoBHH HTPbI

Kak y»xe OblJ10 OTMEUEHO, UIpa COCTOMT U3 ABYX YPOBHEH. YPOBHU XpaHSTCS B
nanke Assets/ 3DGamekit/ Scenes/ GamePlay. B noanankax Levell u Level2
XPaHATCS TEKCTYpbl (exr-Gaiibl), UCNONb3yEMblE, COOTBETCTBEHHO, Ha NEPBOM U
BTOPOM YPOBHSIX.

-mn' Eo = — e
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<

Boss feew R

Puc. 16.2. ¥Ypoeru uzpet
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16.4. OcHoBHOII nepcoHax

OCHOBHBIM MEPCOHAXEM siBJIseTCs ryMaHoun o umeHH Ellen (puc. 16.3). Ipe-
¢ab urpoka Bel cMoxkere Haiitu B manke Assets/3DGamekit/Prefabs/Characters/
Ellen.

Puc. 16.3. Ocnoenoii nepconasic

s nepenBUKEHUST UTPOKA 11O CLEHE UCMOJIb3YHOTCS CIEAYHOLUE KIABHUILHU;

e W. S, A, D — craHaapTHbIE KIABHIIH MTEPEMELIEHUS UTPOKA B IIPOCTPAHCTBE
e IIpo6ea — npbKOK

e Esc—may3a

o JleBblil KIHK MbIIIH — yaap

e MbIb — ynIpaBJIeHUE KaMEPO

Kpowme Toro, B nanke Characters Haxoastcs npedalbl Ipyrux nepcoHaxei.

16.5. UuTepakTuBHbIe npedadbl

B nanke Assets/3DGamekit/Prefabs/Interactables Haxomstcs npedabbl pasiany-
HBIX MHTEPaKTHUBHBIX 3JIEMEHTOB, HapHMep, MepeMelarmuxcs miardopm,
OTKPBIBAIOLIMXCS IBEPEH H T.1A.
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Puc. 16.4. I[lepemewarowanca naamgopma

16.6. Ucnonb3yemMble MaKkeTbl

Ilo BrosHE MOHATHBIM MPHYHHAM Urpa He pa3pabaTeiBajach Ha MycTOM Mecte. B
€€ OCHOBE JIeXKAT ClIeAyIolIre nakeTsl (puc. 16.5):

2D Sprite — conepxHuT HaOOp acCETOB, NPEAHA3HAYEHHBIX ISl TPOTOTHIIHPO-
BAaHMS JBYXMEPHBIX UID

2D Tilemap Editor — naker, conepxxauuii GyHKUHOHA 1Sl peIaKTHPOBAHUS
tainoBbix kapT (Tilemaps)

Cinemachine — Habop HHCTPYMEHTOB IJIsl CO3aHHUS TUHAMHYECKHX, YMHBIX,
He TpeOYIOUIMX MPOrpaMMHPOBAHHS Kamep, CO3MAIOLINX Jy4YlIHe KaJapbl Ha
OCHOBE KOMITO3ULIMU CLIEHbI U B3aUMOAEHCTBUS OOBEKTOB Ha HEM, UTO MO3BO-
JISIeT pa3padOTYUKY UIp HACTpauBaTh, pa3padaThIBaTh U 3a1aBaTh MOBEICHHE
KaMepbl B peaibHOM BpeMeHH. [[aHHbIil HaOOp WHCTPYMEHTOB MOJYYHJ Ha-
rpagy «OMMH»

Custom NUnit — otkpbiTas cpena mist Unit-tecTHpOBaHHUS NPHIIOKEHHUS, HC-
NOJIB3YeTCs U1 CO3aHHS MOAYJIbHBIX TECTOB HIPBI

JetBrains Rider Editor — ObicTpblii 1 MOLIHBIN penaKTOp C# nns Unity, pa6o-
tarouuii B Windows, Mac u Linux
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Polybrush — naet BO3MOXXHOCTb CMELIMBATh TEKCTYphl U LIBETAa, CO3AaBaTh
CETKH M pa3MellaTb 00beKThI NpsMO B peaakTope Unity

Post Processing — mo3BossieT NpMMEHATh MHOXKECTBO MOJHO3KPaHHBIX QHIIb-
TpoB 1 3¢ dekToB k Oydepy kamepsl nepen ero otodpaxkeHHeM Ha 3kpase. [o-
3BONSAET KapOHHANbHO YNYYIIMTh BHELIHMH BUA W300paxkeHHs ¢ MHHHUMAllb-
HBIMH 3aTpaTaMH BPEMEHH Ha HaCTPOHKY

ProBuilder — yHukanbHelii ru6pua 3D MonenupoBaHUs U HHCTPYMEHTA AJis
Iu3aiHa ypOBHEH, ONTUMHU3UPOBAHHBIN A CO3JaHHUS MPOCTHIX TEOMETPUH,
HO BKJIIOYalolMi B cebe aeranbHoe penakTuposaHHe. [To3Bosser co3naBaTh
OBICTPO MPOTOTHUMBI CTPOEHHH, CIOXHBIX NaHAWA(THBIX BO3MOXHOCTEH,
TPAHCMOPT U OpYXKHE, HJIM CO3[aBaTh MPOM3BOJIbHBIE FEOMETPHH KOJIH3UH,
30HBI TPUITEPOB UM HaB-M31LIEH

Settings Manager — ynpaBiseT nosib30BaTeNbCKUMH JaHHBIMH M HaCTpPOH-
KaMH

Test Framework — elue onuH ¢pedMBOpPK 1)1 TECTUPOBAHHUS MPOAYKTA

TextMesh Pro — 310 npocrtas B MCMONb30BaHUH CHCTEMA IJI1 BBICOKOKa4e-
CTBEHHOro tekcra. OHa MMEET MHOXXECTBO MapaMETpPOB BHELIHEro BHIA U
($hopMaTHpOBaHUS TEKCTA U SABIAETCSA NMPOCTBHIM crocoboM 106aBUTH npodec-
CHOHaJIbHBIH BHA B MOJIb30BATENLCKHI HHTEpdeEHc Moboro npoexra

Timeline — 3To GameObject ¢ kKOMMOHeHTOM timeline, KOTOpPBI MOXHO peaak-
tHpoBaTh B okHe Unity Timeline, ynpasnsioliem kiIroueBbIMH KagpaMH aHH-
MalHXH ¥ UKKIaMH XH3HH 00bEKTOB

Unity Collaborate — npouiaet coxpaHeHne, 0OMEH U CHHXpOHH3aUHio, obe-
crieyuBas JOCTYyn K npoektaM Unity 1715 Bcex COTpYIHHKOB HE3aBUCHMO OT UX
MECTOMOJIOKEHHS

Visual Studio Code Editor — penaktop koga (uto6bl Bce ObLIO B OOHOM
MecTe)
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16.7. lokymenrauust

Wrpa He noctaBnseTcs cama no cebe, B KOMIJIEKTE ClIEAYeT JOKyMEHTALHs, No-
Moratouas pazodparbcs 4To ¥ K yeMy. Mbl He BUAMM 0cOOOro cMbicia B nepe-
MUCbIBAHWU ITOH LOKYMEHTALMH, MO3TOMY MPOCTO COOOLIAeM, YTO OHA UMEETCH.
3arnsHuTe B nanky Documentation (puc. 16.6). [laxke ecnu Bbl He 3HaeTe aHIIUH-
CKUH S13bIK, COBPEMEHHbIE NEPEBOJUHKH MO3BOJIST BaM pa3o0dpaThCs YTO U K YEMY.

i T e
© Dowaenisteen
it Mg T e
U R
. Vi 1 ia gk |
3 i

Puc. 16.6. Hmewwanca 0okymenmayun

BMmecTo 3akiouenus

Hanocnenok onun 6ecnnarublii coBeT. Uccneayiite GecnnarHbie acceTsl Marasu-
Ha, Kak noka3biBaeT npakTHka, COBCEM He 00s3aTeabHO UMETh OrOaXeT B
HECKOJIbKO JECATKOB ThICAY J0JIIapoB, YToObI co3aaTh xopotuyto urpy. Cobupai-
Te coOGcTBEHHbIE HAaOOPbI acceToB. bbIBaeT Tak, YTO U3 UMNOPTUPOBAHHOIO HabO-
pa noHanoOUTCs HeCKOIbko MaTepuanoB U 1-2 moaenu. MMnoprtupyiite Habop B
NyCTOM NMPOEKT, Janee IKCNOPTUPYHTE NMOHPABUBLIMECS MOAE/H, UMNOPTHPYTE
B paGoumii NpoekT urpbl. Tak Bbl CO34anUTE CBOO KOJUIEKLIMIO aCCETOB, HEO0OXO-
AMMBIX A7 UTpPbl, U He OyaeTe yBeMUMBATh pa3Mep MPOEKTa, XpaHs HEHYXHblE
MOJEIH.
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