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O6 aBTOpE

Xappucoun Meppone poauics B Uukaro, mrar Mmunoiic. [Tumrer tex-
HUYECKYI0 JIOKyMeHTanuio B Microsoft, cosnaer yueGHble MaTepualibl st
LinkedIn Learning u Pluralsight win sanumaercst caiirom Pas Bergepinxa.

Xappucon — obJazaTesib HECKOJIbKUX AUILIOMOB YHUBepcuTera Kosopa-
1o B Boyaznepe u Konymbuiickoro kosutemka B Yukaro. IIpopaboras He-
CKOJIBKO JieT i0S-pa3paboTynKoM B HeOOJIBIINX CTapTanaX U Jae B OJHON
Kommanuu u3 crnucka Fortune 500, oH caesan kapbepy npenojgaBaTelist
U HU CEKYH/IbI He jKajesl 00 9ToM. 3a BCe 9TO BPeMs OH KYIIUJI MHOTO KHHT,
0063aBeJICst HECKOJIbKMMU KOIIKaMHU, TIOpaboTasl 3a TPAHUIIEH U TIOCTOSTHHO
3ajaBaJjicst BOIPOCOM, IoYeMy B IIKoJax He mpoxoasat «HeiipomanTa»
Yusbsima [ubcona.

Knuza max u ne 6wira 6vr donucana 6e3 noddepicku Keicu, moezo xom-
nanvona 6 amom nymeuecmeuu. barazodapro maxace Yunbypa, Mepauna,
Yonmepa u Heu 3a ux dobpwvie cepoya u 20mosnocms noddepicams 6 mpyo-
HYHO MUHYMY.



O Hay4HbIX pegakTopax

IHAPIO DAMOH/IC — OTBITHBII TIPOTPAMMIUCT, Pa3pabOTINK UTP U TPEIO-
masaresib. [Toyuni creneHb GakasaBpa KOMIBIOTEPHBIX HayK YouibepH-
CKOTO YHUBEPCUTETA U SABJSIETCS CePTU(DUITUPOBAHHBIM TTPOTPAMMUCTOM
u ipeniosiaBatesieM 1o Unity. [Tocsre kostemxa IHIPIO TPH roj1a TPYAUIICS
pa3paboOTYMKOM B TOCYIapCTBEHHOM arapare mrarta Kausac, a 3aTeM eriie
MATh JIET YUNUJI CTAPHIEKTACCHUKOB MHUCATh KOJI ¥ CO3/1aBaTh BUEOUTPHI.
B To Bpemst OH TOMOT MHOTHM MOJIOJBIM aMOMIIMO3HBIM pa3padoTdynKam
UTP JI0CTUYD GOJBIINX BBICOT, B TOM YHCJIE BHIMTPATh HAITMOHAIBHBIN YeM-
nuoHat Skills USA no paspa6orke Bugeourp B 2019 roxy, cosaas B Unity
UTPY B BUPTYAJbHOUN peasibHOCTU. JH/PIO KUBET B BammHrrone ¢ skeHoit
Jlxxeccukoit u jouepbMu Anucoit m AJioif.

Anam B3030BCKH — OIBITHBIN pa3pabOTYNK UIP U KINEHTCKUX IPUIIOKE-
nuii. Pasbupaercsa B Unity, Unreal Engine, C++, Swift u Java, uto momoraer
eMy HaXOJUTh IIPABUIbHOE PEIIEeHHeE [IIsT KAKIO0TO IPOEKTa.



[lpeaucnosue

Unity — oiuH W3 caMBbIX MOMYJSPHBIX UTPOBBIX ABUKKOB B MUPE, KOTO-
PBIM TIOJIB3YIOTCS U TeHMAM3ANHEPBI-TI00UTENH, U TPodhecCnoHaIbHbIE
paspaborunku AAA-tpoexToB, u kunoctyauu. O6pruro Unity cumraior
3D-ABUIKKOM, HO Y HETO €CTh HEMAJIO CITeIUaJbHbIX (DYHKIINH, peaansy-
IOIUX TIO/IZIEPSKKY BCETO HA cBeTe, OT 2D-urp u BUPTyaJabHOU peasbHOCTH
/10 UHCTPYMEHTOB ITOCTIPOIAKIIeHa U Kpocc-TaTdhOpMeHHON alalTallii.

Yro pazpaborunkam uHpasutcs B Unity? Hampumep, mo3BOJISIONIUI TI€pe-
TACKUBATh TaHean nurepdeiic, BCTpoeHHble (QYHKIUU U, KOHEYHO, CaMOe
BEJIMKOJIETTHOE — BO3MOKHOCTH THCaTh cOOGCTBeHHbIE ciieHapun C# 11
MTPOrPaMMHUPOBAHUS TIOBEIEHUS U UTPOBOI MeXaHWKU. OTBITHOTO ITPOTrpam-
MICTa, BJIAJEIONIETO IPYTUMU SI3bIKAMHU, HUCKOJIBKO HE CMYTUT HEOOXOH-
MOCTb BbIYUHTb 5i13bIK C#, 2 BOT T€X, Y KOTO HET OIbITa TPOrPAMMUPOBAHUS,
3TO MOJKET OTIMYTHYTh. VI TyT-TO BaM 1 TPUTOAMTCS aHHAS KHUTA, B KO-
TOPOI MBI C HyJII PACCMOTPUM OCHOBBI ITPOrPaMMUPOBaHus U g3bika C#,
€03/1aB TIOITYTHO MTOJIHOTIEHHYTO U Becesyio urpy B Unity.

[na KOro ata KHura

Kaura cosana B IepByIo odepesib /Ui TeX, KTO He 3HAKOM € a3aMU IMPOTPaMm-
MupoBaHus 1 g3b1koM C#. Eciint ske BBI yiKe 9TO-TO TOHUMAIOTINIT HOBUYOK
WJIH JIaKe OTIBITHBIN ITPOTPAMMHUCT, 3HAIOIIMI JPYTOil sI3bIK 00 TOT ke CH,
HO Telepb XOTUTE 3aHAThCS pa3paboTKoil urp Ha Unity, TO TakKe IPUIILINT
110 ajipecy.
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CTpyKTypa KHUTU

B riraBe 1 «3HAKOMCTBO CO CPEIOii» MbI PACCMOTPUM TIPOIECC YCTAHOBKHU
Unity, IT03HAKOMUMCS ¢ OCHOBHBIMU (DYHKIIMSIMHU PeIaKTOPa 1 IIOCMOTPUM
JOKYMEHTAIIMIO 110 pasandabiM Borpocam C# 1 Unity. 3aTem moropopum
o co3manuu ciieHapue C# npamo usnyTpu Unity u yepe3 npusioxeHue
Visual Studio, B kotopom u Oyziem paboTarhb ¢ KOJOM Jajiee.

B ritaBe 2 «OcHOBHbBIE 37IEMEHTbI TPOrPAMMHIPOBAHUS» MbI HAYHEM C Pa3bo-
Pa OCHOBHBIX MMOHSATHUH MTPOrPAMMHUPOBAHNS U TIOCMOTPUM, KaK TIepeMEHHbIE,
METO/Ibl ¥ KJIACChI COOTHOCSTCS C CUTYAIlUsIMU U3 Hallleil TTOBCeIHEBHOM
JKU3HU. 3aTeM TepeiiieM K TPOCTBIM MeTOZaM OTJa/IKU, IpaBuaam Gop-
MaTUPOBAHUSA U KOMMEHTHPOBAHUS KOJIQ, & TaKkKe MOCMOTpuM, Kak Unity
npespatiaet ciieapun C# B KOMIIOHEHTHI.

B rnase 3 «Ilorpykenue B mepeMeHHbBIe, TUIIBI U METOIBI» MBI OoJiee
OIPOOHO TOTOBOPUM O TIEPEMEHHBIX, PACCMOTPUM THUIIBI faHHBIX CH,
coryiameHust 00 UMeHOBaHUM, MOAU(DUKATOPBI TOCTYIA ¥ BCE MpoYee,
9TO HEOOXOMMMO JIJIsl CO3/IaHUsT TTPOTPAMMBbL. MBI Takke pacCMOTPUM,
KaK ITMCcaTh METO/Ibl, BKJIIOUATh TTapaMeTpbl U a(D(HEeKTUBHO UCTIOTIb30BATH
BO3BpalllaeMble TUTIBI. B KOHIle pacCMOTPUM cTaHapTHbIE METO/Ibl Kjlacca
MonoBehavior u3 Unity.

B rnaBe 4 «IloTok yrpaBieHust U TUITbI KOJJIEKITMIT» Mbl TIO3HAKOMUMCSI
¢ peanm3alyell TPUHATUS PENIEHUN B KOJIe C TIOMOIIIBIO OTEePaTOPOB if ...
else u switch. /[asee mepeiiziem K paboTe ¢ MacCUBaMU, CITUCKAMU ¥ CJIO-
BapsIMH, a 3aTeM PAaCCMOTPUM OTIEPAaTOPbI UTEPAIINH, KOTOPbIE TIO3BOJISIOT
[UKJINYECKU epeOrpaTh KOJIEKIUU. B KOHIE ryIaBbl MBI PACCMOTPUM
OTIepaTOPBI IINKJIA C YCIOBUEM U CIIEIMATbHBIM TUTIOM faHHbIX C# — mepe-
YUCTIEHUEM.

B rmaBe 5 «Pabora ¢ kimaccamu, crpykrypamu u OOTI» Mbl BliepBbie TO-
mpoOyeM CO3/[aBaTh CBOM KJIACCHI U UX HK3EMILISIPBI, & TAKIKE CTPYKTYPBL.
PaccMOTpUM TOPSIZIOK CO3/IaHIsT KOHCTPYKTOPOB, H0OABJIEHIE TIEPEMEH-
HBIX ¥ METO/IOB, OCHOBBI CO3/IaHUS IIOJIKJIACCOB U HacjeoBaHus. B konie
00CyIMM KOHIIENNI0 00bEKTHO-OPUEHTHPOBAHHOTO MTPOTPAMMUPOBAHUST
B 1I€JIOM, a TaksKe ee npuMenenue B C#.

B rnase 6 «ITorpysxenue B Unity» MbI lepeksiounmesd ¢ cuntakcuca C# na
pa3paboTKy WTp, co3nanue ypoBHEN 1 npuMmeHeHre nucTpymentos Unity.
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[l Hayaa 03HAaKOMUMCS C OCHOBAMM JIOKYMEHTAIIMM UTPOBOTO /T13aliHa,
Hay4uMCcst (DUKCUPOBATH TEOMETPHUIO YPOBHS, I0OABUM OCBEIleHUE U TIPO-
CTYIO CUCTEMY YaCTHII.

B rimaBe 7 «/IBuskenue, yrpaBieHne KaMepoil i CTOJIKHOBEHHUsT» MbI 0OCY UM
PasJIMYHbIe MO/IXO/bI K TEPEMEIEHUT0 00BEKTa-UIPOKA U HACTPOITKE KaMephl
C BUJIOM OT TpeThero Jmiia. J[ist co3panmst 6otee peancTHIHOTO TePeIBU-
JKeHUs 3ajieiicTByeM aieMeHThl (husuku Unity, mocMOTprM, Kak paboTarhb
C KoJIIaiijilepaMu U «JIOBUTb» B3aUMO/IEHICTBUS Ha CleHe.

B rmase 8 «IIporpammupyeM MexaHUKY UTPBI» MBI Y3HAEM CaMO MMOHATHE
WUTPOBOM MEXaHUKHU U TO, KaK 3P@PEKTUBHO TPUMEHSITDH 3TY KOHIIETIIHIO.
HauHeM ¢ 106aB/ieHNsI IPOCTOTO AECTBUSA — MPBIKKA, 3aT€M Peain3yeM
MEXaHUKY CTpe]Ib6bI ", B35IB YIK€ I‘OTOBbII;,I KO/l N3 Hpe,lIbI,ZIyU_II/IX IJiaB, 10-
6GaBUM JIOTHKY /11 06paboTKM cOOpPa IIPeMETOB.

B rnaBe 9 «OcHoBbt U 1 nioBejieHre BparoB» Mbl HAYHEM C KPAaTKOTO
00CY’KIEHUsT PeaTn3alni NCKYCCTBEHHOTO MHTEJIEKTA B UTPaX U T€X KOH-
Heniuii, Koropsie moHano0sTest Ham B urpe Hero Born. Mbl paceMoTpum
BoOIPOCHl HaBUTanu B Unity, HayuYnMcs oJb30BaThCs TeoMeTpreil ypoBHS
1 HaBUTAIIMOHHOM CeTKOIi, yMHBIMU areHTaMH, a TaKKe peain3dyeM aBToMa-
TUYECKOE JIBUKEHNE TPOTUBHUKA.

B rnase 10 «CHoBa 0 TuIax, MeToax 1 Kjaccax» Mbl OoJiee 1moApoOHO
MOTOBOPYM O THIIaX JIAHHbBIX, YIIyOUMCS B U3yY€HIE METOJIOB 1 JOTIOJTHU-
TeJIbHBIX TI0BEIEHMIT, KOTOPbIE MOKHO UCIIOJIb30BATh /I Peaausaiiun 6oiee
CJIOKHBIX KJIaccoB. Bhi erie Goibiiie yaHaere 00 YHUBEPCAJIbHOCTU U HIUPOTE
npuMmenenud sg3pika CH#.

B riase 11 «3HakoMcTBO €O crekamu, ouepensymu u HashSet» mbr pacemo-
TpuM GoJiee CIOKHbIE TUIIBI KOJIJIEKIMIA 1 UX 0COOEHHOCTH, TOTOBOPUM
00 MCII0JIb30BAaHUHU CTEKOB, oyepe/ieil U ThIa HashSet, a TakyKe paccMo-
TPUM CUTYyalluu, IJId KOTOPbIX Ka)KZIbIﬁ 13 9TUX TUIIOB IMOAXOAMUT IIPOCTO
UJ1eaTbHO.

B riase 12 «O06006111eHus1, ieieraTbl © MHOTOE JPYToe» MOAPOOHO OMUCAHBI
6oJiee caoskHbIe PyHKINY s3bika C# 1 MX IPUMEHEHNE B PeaibHbIX TPAKTH-
yecKuX 3aauax. Haunem ¢ KoHIenmuu o6001eHHOTO MPOTpaMMUPOBAHIS,
3aTeM PaCCMOTPUM IIOHSTHS JIeJIErMPOBaHMst, COOBITHIT 1 00PabOTKY MCKJIIO-



Kak nony4nTb OT KHUMM MakcMmMyM 21

yeHuil. B KOHIIE TJ1aBbl BKpaTIie u3yduM OOIIHe MaTTEPHBI TPOEKTHPOBAHUS
Y OATOTOBUM (DYHIAMEHT JIJIs1 BAIIETO [MaJbHENIIEro My TelecTB s B MUP
pa3paboTKH.

B rmase 13 «IlyremectBue npomgomkaeTcsi» Mbl BCHOMHUM BC€ TO, UTO
U3YyYWUJIM B IAaHHOM KHUTE, M PACCMOTPUM IIPUMEPbI PECYyPCOB /IS 1aJlb-
Heiimero uaydenust C# n Unity. Ito Oyayr u matepuansl B VHTEpHETE,
u uHMOpManUs 0 cepTUUKAINN, U MHOKECTBO MOUX JIIOOUMbBIX KaHAJIOB
C BU/ICOYPOKaMU.

Kak NoJIy4YnTb OT KHUTU MAKCNMYM

YT0ObI TTOJYIUTh MAKCHMYM TIOJIb3bI M3 JAHHOTO ITyTENIECTBUS B CTPa-
uy C# u Unity, BaM OHa0OUTCSE BCErO HIYETO: JIIOOOTBITCTBO U JKEJIaHNe
YUUTHCSL. ITO 3HAYWT, BAM CTOWT BBITIOJHUTD BCe 3alaHusT pyOpuk «Bpemst
neiicrBoBathy, «McnbiTanue repos» 1 « KoHTpOJIbHBIE BOITPOCHI», TIOCKOJIb-
Ky BaM MOTpeOyeTcst 3aKkpernuTh BHOBb 0OpeTeHHbIe 3Hanust. Hakowert, mpe-
JKJIe, 4eM JIBUTATHCS JIajIbllle, BCer/ia M0JIe3HO BO3BPAIIATHCS K TIPOII€HHBIM
TEMaM U TJIaBaM, 9YTOOBI OCBEKUTH WJIH 3aKPEMUTD TIOHNMAaHUE MaTepPHaJIa.
Ha meycroitunBoM (hyHIaMeHTe IOM HE TIOCTPOUTb.

Kpowme Toro, BaMm Hy:kKHO GyA€eT yCTaHOBUTH Ha KOMIIbIOTEP aKTyalbHYIO
Bepcuio Unity. Pexomenayercs sepeust 2020 uim 6osiee nosansis. Bee npu-
MepbI Koga Ob1tn ipotectupoBatbl Ha Unity 2020.1 1 1oskHbI 6€3 pobiiemM
paborath 1 B 60Jiee HOBBIX BEPCUSIX.

[TporpamMmHOe oGeciedeHne, UCTI0Ib3yeMOE B KHUTE:

e Unity 2020.1 nsin HOBee;

e Visual Studio 2019 nim nHosee;

e C# 8.0 nnn HOBeE.

[Tpesxe ueM HauaTh, yOEIUTECH, YTO Balll KOMIIBIOTEP COOTBETCTBYET CHU-
creMubiM TpeboBanuaM Unity: docs.unity3d.com/ru/current/Manual/system-

requirements.html. 1o TpeboBanus st Unity 2019, HO OHM aKTyaIbHBI U /TSI
6oJiee HOBBIX BEPCHUI.
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CkauumBaHue hannos
C NpuMepaMun Koaa

MDaiinpl ¢ TpuMepaMu KOJa JAJsI 3TOM KHUTH MOJKHO CKavyaTh Ha caiite
github.com.

Yto6bl cKauaTh (ailyibl KO/a, BHITIOJHUTE CIEAYIONINE IEHCTBIS.

1. Ilepeiinute 10 ccblike github.com/PacktPublishing/Learning-C-8-by-Developing-
Games-with-Unity-2020.

2. Haxmure KHOTIKY { Code BbIOEpHUTE TIyHKT Download ZIP.

3. Cxauaiite ZIP-apxuB ¢ npuMepamu Koja.

[Tocie 3arpy3ku (haiiia BaM HYKHO OYIET PacakoBaTh €ro ¢ TOMOIIBIO MO~
caegHelt Bepeuu caeapytomiero [10:

e WinRAR/7-Zip nisg Windows;
e Zipeg/iZip/UnRarX misg macOS;
e 7-Zip/PeaZip nns Linux.

CkaunmBaHWe LBETHbIX N3006pa)KeHn

Bur tak:ke moskere ckauath PDF-daiis ¢ 1iBeTHBIMU CHUMKaMHU 9KpaHa
1 rpaduKaMu, TPUBEIEHHBIMU B OPUTHHAJILHOIN KHITE, TT0 CChLTKE: static.packt-
cdn.com/downloads/9781800207806_ColorImages.pdf.

YcnoBHble 0603HauyeHud

B o011 xrure HCIIOJIb3YIOTCA CjaeAyronie 0003HaYEHS.

MoHowupuHHbIM TIPUGTOM 0DOPMIISAIOTCS (hparMeHThI KO/la B TEKCTe, UMEHa
tabsnil 6a3 aHHbIX, UMeHa (hailioB u myTeii, paciumpenus (hailios, BBOIH-
MBbI€e TT0JIb30BaTeIeM JaHHbIe U UMeHa TToJib3oBaTeselr Twitter. Hammpumep,
«PaccmoTrpum ciienapuii LearningCurves.
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Biiok koma (hopMaTupyeTcst CAeAYIONIM 00pasoM:

public string firstName = "Harrison";

Eciin HeoOX011MO 3a0CTPUTh BHUMAaHUE Ha OIPEAEIeHHON YacTh KO/, TO
3TU CTPOKU UJIN 3JIEMEHTHI BBIZIEISTIOTCST NONYXMPHBIM MOHOWMPUHHBIM TITPU(-
TOM:

accessModifier returnType UniqueName(parameterType parameterName) {
method body

}
Kypcusom obopmiisioTcss HOBble TEPMUHBI.

WpudTtom 6e3 3aceuek oopmistiorest URL, mMeHa mamnok, BaKHOe CJIOBO
WJIU CJIOBA, KOTOPBIE BbI BUANTE Ha 9KpaHe. Hampumep, aT0 MOTYT OBITH
IYHKThI MEHIO, (hpasbl B JUAJOTOBBIX OKHaX: «BbiGepure komaHy Crea-
te » 3D Object » Capsule Ha rmarnesiv Hierarchy».

MpeaynpexaeHvst nu BaxkHble NpUMeYaHusi 0ohopMIIEHbI Tak.

Moackasku 1 nonesHble «OULKKU» 0OpMIEHbI TaK.

OT u3paTenbCcTBa

Bamm 3ameuanust, npeyiokeHnst, BOIPOCHI OTIPABJISUTE TTO aJIPECY
comp@piter.com (u3aTebCTBO «IlUTEPY, KOMIIBIOTEPHAST PEAKITN ).

Mbr Oyziem pajibl y3HaTh Baiiie MHeHe!

Ha caiite m3maTebcTBa Wwww.piter.com BBI Haii/ieTe ToipoOHY 0 HHMOPMAITHIO
O HAIINX KHUTAX.



3HaKOMCTBO
CO cpenou

B maccoBoii KyJabType MpOrpaMMUCTBI YACTO TPECTABISAIOTCS 9IaKIMU
ayTcaiijiepaMu, OJMHOYKAMH, XaKepPaMH /10 MO3Ta KOCTeH, KOTOpble MMETOT
(anTacTHUECKHE CIOCOOHOCTH K a/ITOPUTMIUYECKOMY MBIIILJIEHUIO, CTPAHHbIE
aHapXMYecKre HaKJIOHHOCTU W TIPUTOM COBEPIIIEHHO He aIalTHPOBAHBI K CO-
UaIbHON Xu3HN. KOHEUHO, 9TO He Tak, HO CTOMT OTMETUTD, YTO U3yJYeHre
MPOrPaMMIPOBAHISI KOPEHHBIM 00Pa30M MEHsIET Balll B3IJIsI] Ha MUP. XOPOIIO
3/1ECh TO, YTO Balll JTIOOO3HATETLHBII YM OBICTPO a/IAIITUPYETCST K STOMY HOBO-
My 00pa3y MBIIIJIEHVS U IajKe HAYMHAET T0JIy4aTh OT HETO YIOBOJIbCTBHE.

Jlaxxe B IOBCeJIHEBHOI ’KM3HU MBI UCIIOJIb3yeM aHAJIUTHYeCKHe HaBbIKH,
KOTOpbIE MOKHO IIePEHECTH B IIPOrPaMMUPOBaHNE, U 3a4acTyI0 BaM IpPO-
CTO He XBaTaeT MOAXO/SIIETO SI3bIKA M CUHTAKCUCA, KOTOPBII TTO3BOJIUIT OBl
MoKa3aTh 3TH HaBbIKU B Koze. Hy, Kk mpumepy, BbI 3HaeTe CBOI BO3pacT?
Ito nepemenHast. Korzia BbI iepexo/iuTe yJuiLy, Bbl, CKOpee BCero, Kak 1 BCe,
CMOTpUTE Ha IOPOTy B 000MX HATIPABJICHUSX, & 3aTeM HAYNHAETE JBUKEHIIE.
B :xun3HM 2TO OlleHKA PA3JIMYHBIX YCJIOBUA, a B TPOrPAMMUPOBAHUYN —
ylpaBJieHne MOTOKOM BBITIOTHEHUsL. [Uist/is1 Ha OGaHKY ¢ KOHCEPBaMU, BbI
10/ICO3HATEIBLHO OlIpe/ieisieTe, YTO y Hee eCTh KaKHhe-To CBOMCTBa: hopMa,
BeC, cofiepsknmoe. ITo 00bekT Kiraccal Hy Bbl OHsM.

NmMmes onbIT peasibHON KU3HU, BBl MOKETE TIEPEHECTH ero B MUP ITPOTPaM-
MupoBanus. Bam HeoOX0MMO 3HATH, KAK HACTPOUTD CPeLy Pa3paboTK,
paboTaTh ¢ IPUIIOKEHUSIMU U T/l UCKATh TIOMOIIIN, KOT/Ia OHA TIOTPeOyeTCsl.
[TosTomy B Hawase Hamrero mpukJA0YeHns B cTpany C# MBI paccMOTpUM
CJIe/TYIOIIHEe BOTIPOCHL:

Hauasio paborsl B Unity;

pabory B Visual Studio;
e ucnosnb3zoBanue C# B Unity;

® u3ydyeHune JOKYMEHTaIlu.



HaunHaem paboty B Unity 2020 25

TexHnyeckmne TpeboBaHuS

Korma Heo6X0MM0 HEYTO omKcaTh, MHOT/IA MPOIe HaYaTh C TOTO, YeM
OHO He sBJigeTcs. Tak BOT, B 9TOI KHUTe MBI He CTAaBUM I11eJIb OXBAaTUTDb BCe
TOHKOCTHU UTPOBOTO ABMKKa Unity 1 pazpaboTku urp. Mbl HAYHEM C T10-
CTETIEHHOTO PAaCCMOTPEHMSI HeOOXOANMBIX TeM Ha 6a30BOM YPOBHE, a 3aTeM
6oJiee TOAPOOHO TIPOAOKIM B riaBe 6. [Ipu aTOM Bee 9TO J1e1aeTcst NI
JUISE TOTO, YTOOBI HAYATh U3YYaTh sI3bIK MporpammupoBanus C# ¢ HyJs
B YBJIEKATEJIbHOU U JOCTYITHON MaHepe.

Jlannast KHUTA ITpeIHa3HaYeHa VI HAUMHAIOIIUX IIPOTPAMMICTOB, IOATOMY
ecsin y Bac Het onbita pabotsl ¢ C# wim Unity, To BbI 10 afpecy! Ecin ke
HeMHOro pabortasu ¢ pegakropom Unity, HO He 3aHUMAJICh TPOTPAMMU-
pPOBaHMEM, TO... BCE PABHO MPUILIN Kyaa Hano. M faxke ecam Bbl HEMHOTO
suakoMbl 1 ¢ C#, u ¢ Unity, HO XOTUTe U3YyYHTh UX TIIyOKe U PACCMOTPETD
GoJiee IPOIBUHYThHIE TEMBI, B GoJiee MO3/IHUX IJIaBaX KHUTH Bbl HAli/leTe mc-
KOMOE.

Ecnn y Bac yxe eCTb Cepbe3HbIi OMnbIT NPorpaMMMpOBaHns Ha
[APYrvX si3blkax, TO MOXKETE CMEN0 NPOMNyCTUTL TEOPUIO ANS Ha-
YMHAIOLMX N Cpa3y MepexoanTb K TOMY, YTO BaC MHTEpPEeCyeT.
A MOXeTe HWKyZa He CMEeLNTb U OCBEXWTb B MaMsiT OCHOBBI.

HaunHaem paboTty B Unity 2020

Ecsm y Bac ere e yctanoBiena cpeqia Unity niaum Baria Bepcus ycrapesa,
TO BaM IIPUJIETCS HEMHOTO 1opaboTarh. BeinoiHuTe ciepyiomniye 1eicTBYS.

1. 3aiinure Ha caiiT https://www.unity.com (Bu/ caiita okazaH Ha puc. 1.1).

2. Haxmwure KHOTIKY Get Started, 4TOOBI MepeiiT Ha CTPAHUILY Mara3uHa
Unity.

Bva rnaBHOM CTpaHWLbl MOXKET OT/IMYATLCS OT NPUBEAEHHOTO Ha
CHMMKE 3KpaHa. B 3TOM ciiyyae Bbl MOXETE NEPENTM MO NPSIMON
Ccblnke store.unity.com.

He nepesxkuBaiite — BbI MOsKeTe 1MoJayunTh Unity coBepiieHHo Oec-
MJIATHO!
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Made with Unity Learning More

Unity for all

Start bringing your vision to life today with the Unity realtime 3D development

Automotive, Film, Animation Architecture,
Transportation & Cinematics Engineering &
& Construction

Manufacturing

Puc. 1.1

3. TlepeiiauTe Ha BKaaaKy Individual 1 BIGepuTE ciieBa mapameTp Personal.
B apyrux, miaaTHbIX KOHGUTyparusax ectb ojee MpoABUHYThie (DYHKITUH
" oAnmucKn Ha cepBuckl (puc. 1.2). IIpu xesmannu MoxeTe MOYNTATh
0 HUX CaMOCTOITETbHO.

€} unity Store

Plans and pricing

We offer a range of plans for all industries and levels of expertise.
All plans are royalty-free.

Individual ‘ Business

Personal Learn Premium

Start creating with the free version of Unity Master Unity with live and on-demand learing
Free S'I 5 Manthly plan, na commitment

Try free for 30 days  [RTSESES

Eligibility:

Revenue or funding less than $100K in the last 12 months or

Puc. 1.2
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I[Tocsie Toro Kak BbI BoiOepeTe Tapud, Bac CIPOCST, BIIEPBbIE JIK BbI CKa-
yupaeTe Unity nim yxe 3aHUMAJINUCh UM paHee.

4. HaxxmuTe KHOTIKY Start here B pasjieJie First-time Users (puc. 1.3).

< unity Store

Start Creating with Unity

First-time Users Returning Users

learning path 1o create you

game today! standard Unity i

Go here ‘

Puc. 1.3

5. Hasxkmwure kHOTKY Agree and download, uto6bi ckadats Unity Hub, kax mo-
KazaHo Ha puc. 1.4.

Terms

By downloading Unity, | confirm that | am eligible to
use Unity Personal per the Terms of Service, as | or
my company meet the following criteria:

Do not make more than $100k in annual gross
revenues, regardless of whether Unity Personal is
being used for commercial purposes, or for an
internal project or prototyping.

Have not raised funds in excess of $100K.

Not currently using Unity Plus or Pro.

Have read and acknowledged Unity's Privacy

Agree and dovwnload

Puc. 1.4
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[Tocsie Toro Kak 3arpyska OyieT 3aBepIieHa, BBITOJHHUTE CIEAYOIINe Aeii-
CTBUS.

1. Otkpoiite 3arpyskeHHbIN (haila (IBOMHBIM METIKOM KHOITKOW MBITIIN ).
2. IlpumuTe 110J1b30BaTEIBCKOE COTTIAIIICHIE.

3. CuenyliTe MHCTPYKIIMAM 110 ycTaHoBKe. Korja Bce nosyuurcd, 3a-
nycrute npuioxenne Unity Hub, u Bl yBuanTE Cleayronuii aKpan
(puc. 1.5).

LN ] Unity Hub 2.2.2

Q unity o ] HF

? rprojects Learn

®  Learn
PROJECTS TUTORIALS Browse more resources on leam.unity.com

Installs

Tii

FPS Microgame Karting Microgame Creator Kit: Beginner Code

Project - Beginner - 30m Project - Beginner - 30m Project - Beginner - 3h 25m

Platformer Microgame

- Project - Beginner - 30m

Puc. 1.5

B camoit HoBoli Bepcum Unity Hub npu nepBoM OTKpbITUM Npu-
JIOXKEHUS 3aMyCKaeTcsl CreunasbHbii MacTep Hadana paboThi.
Bbl MOXETe NpocnefoBaTh ero ykasaHusaM, ecnin xotute. danee
Mbl PaCCMOTPUM, KaK CO3/1aTb HOBbIV MPOEKT, He Npuberas K Ma-
CTepy, NOCKOJIbKY OH CpabaTbIBAET TO/BLKO NpY NEPBOM 3arycKe.

4. 3anycrure Unity Hub, nmepeiinure Ha Briaznky Installs B MEHIO cjieBa 1 Ha-
JKMUTE KHOTIKY ADD (puc. 1.6).
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& unity e 6
3 Projects Installs LOCATE
®  Learn

&% Community

= Installs

No Unity version.

To be able to start working add a Unity version or locate an existing
one on your disk.

Puc. 1.6
Ha momenT nHanncanust kauru HoBetas Bepeust Unity 2020 ente HaxoauT-

¢S B cTaguu aab(ha-TeCTUPOBAHUSI, HO BbI MOKeTe BbIOPATh 9Ty BEPCHUIO U3
cricka Latest Official Releases (puc. 1.7).

Add Unity Version

@ selectaversion of Unity © roon

Can't find the version you're looking for? Visit our download archive for access to long-term
support and patch releases, or join our Open Beta program releases.

Latest Official Releases

@) unity2020.1.21

O unity 2019.4.801 (LTS)
() unity 2018.4.2601 (LTS)
Latest Pre-Releases

(O unity 2020.2.0a19 (Alpha)

Puc. 1.7
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Jluist pabOoThI ¢ IPUMEPaMK 13 KHUTH BaM He IOHAL00STCS KaKue-1i00 MO -
JIN [I7151 KOHKPETHBIX TIIaT(hOPM, TTO3TOMY JTAHHBIN TIAr MOXKHO TIPOITYCTUTb.
EcJin BbI 3aX0THTE 3arpy3UTh UX M03:KeE, TO BCET/Ia MOJKETE HAXKATh KHOTIKY
More (3HAYOK C TpeMsl TOUKaMK) B IIPAaBOM BEpPXHEM YTy JI000i Bepcuu
B okHe Installs (puc. 1.8).

Add Unity Version

Q Select a version of Unity ° Add modules to your install

Add modules to Unity 2020.1.21 : total space available 58 2 GB - total space required 9.2 GB

Platforms
> [ Android Build Support 343.8 MB 1.1GB

B i0sBuild Support 550.2 MB 1.6GB
1vOS Build Support 5448 MB 1.6GB
Linux Build Support (Mono) 92.5MB 268.0 MB
Mac Build Support (IL2CPP) 148.0 MB 4843 MB
WebGL Build Support 4540 MB 1.068

[] windows Build Support (Mono) 116.3 MB 380.1 MB

CANCEL

Puc. 1.8

Korza ycranoska Oyer 3aBepiiieHa, Bbl yBUAUTE HOBYIO BEPCUIO TIPOIPAMMBI
Ha nanesin Installs (puc. 1.9).

<G unity a O

3  Projects Installs LOCATE
®  Learn .

2020.1.2f1

&% Community

Installs

Puc. 1.9



HaunHaem paboty B Unity 2020 31

[ononHuTenbHyo MHDOPMaLMIO U pecypcbl NpunoxeHns Unity
Hub mMoxHOo HaiTh no aapecy docs.unity3d.com/ru/current/
Manual/GettingStartedInstallingHub.html.

Beeria uTo-T0 MOXKET TOWTH HE TaK, MOITOMY 06S3aTeTbHO 03HAKOMBTEChH
CO CJIEYIONIMM TTO/pas/iesioM, eciii Bl paboTtaete B macOS Catalina mm
6oJiee HOBOIT BEPCHUM.

Ecnun y Bac macOS

Ecam BbI paboTaete Ha Mac 1oz yrpaBieHHEeM OMePallMOHHON CHCTEMbI
Catalina nm 6oJ1ee oszeit Bepcun, 1o B 9101 OC ectb M3BecTHas mpobdieMa
ucnosb3oBanus Unity Hub 2.2.2 (u 6osiee paHHUX BepCHii) sl yCTAaHOBKH
Unity 110 onricanHoOMY Bbitiie aaroputMy. [Ipy Hamuduu gaHHoi pobIeMbl
cresaiite rryOOKHUI B/IOX, 3aiiiiTe B apxuB 3arpy3ok Unity u ckadaiite HysK-
Hylo BaMm Bepcuio (https://unity3d.com/get-unity/download/archive). He 3a0yabre
BbIOpaTh OI1MIo Downloads (Mac) BMecTo Unity Hub (puc. 1.10).

Unity download archive

am this page you can doy

Unity 2020.1.2
12 Aug, 2020

Downioads (Win) s Downloads (Mac) ~ m

Puc. 1.10

Ecnu Bbl cTankmnBaeTech ¢ noao6bHbIMU NpobieMamu 1 B onepa-
LMoHHoM cucteme Windows, To 3TOT anropuTM NoAOKAET U BaM.
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MpbI ckavyanu ycTaHOBIIUK NMPUJIOKeHUs B Buje daiiyia .dmg. OTKpoiiTe
€ero, cJIelyiiTe MHCTPYKIIUSIM, U Bce OY/IeT TOTOBO B CUUTAHbIE MTHOBEHWSI
(puc. 1.11)!

The installation was completed successfully.

Introduction

License

Components

Componentlicense | Tha jnstallation was successful.

Destination Select

The software was installed.

L

®

@

@ Download
@ Installation
[}

Summary

@ Unity Launch Unity

GoBack | Close |

Puc. 1.11

Bce npuMepbl 1 CHUMKM 3KpaHa ANs AaHHOM KHWUMM Bblin Cco3-
AaHbl B Unity 2020.1.0a20. Ecnv Bbl ucnonb3yeTte 60nee HoBYyHO
Bepcuio, To peaakTop Unity MOXET BbIrsaAeTb HEMHOIO MHa4e,
HO Npob6s1eM OT 3TOro 6bITb HE AOKHO.

Temeps, korga mbr yeranouan Unity Hub u Unity 2020, mopa co3gaTh
HOBBIH TIPOEKT!

Co3gaHue HOBOro npoekTa

Yt06bI cO3MaTh HOBBII MTPOEKT, 3amycrute npunokerre Unity Hub. Ecin
y Bac ecTb yueTHad 3anuch Unity, To BoliuTe B cuctemy. Eciu HeT, TO MO-
JKeTe CO3/1aTh ee NI HaXkaTh KHOIIKY Skip B HUKHEI 4acTH 9KpaHa.

Tertepb HACTPOMM HOBBIIT POEKT, MIETKHYB HA TPEYTOJIBHUKE PSIIOM C BKJIAJI-
Koif NEW B ipaBoM BepxHeM yray (puc. 1.12).
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L ] Unity Hub 2.2.2
&) unity e O
3 Projects Projects ADD “
*  Leamn

Installs 0

You have no project here.

Click on New if you want to create one, Add if you want to add one to
your project list. Visit the Learn section if you prefer a tutorial to get
started.

Puc. 1.12

Boibepure Bariry Bepcerio Unity u 3a1ioHUTE CIIEYIONINE TIOJIS.

® Project name: 1 Ha30BY IIPOEKT Hero Born.
® Location: 3/1eCh MbI YKa’KeM, I'/le XOTUM COXPaHUTD ITPOEKT.

® Template: 110 yMOJIUaHUIO co3ziaeTcst 3D-MPoeKT, I0aTOMY MOKHO Cpas3y
Ha)KUMaTbh KHOTIKY CREATE (puc. 1.13).

[ X X Unity Hub 2.2.2

Settings

Project Name *
Hero Born

Location *

[Users/harrison/Desktop/Unity  eas

3D With Extras High Definition Universal Render
RP Fipeline

Puc. 1.13
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Korza mpoekT co3iaH, MOXKHO IepexXo/NTh K U3yueHunIo nHTepdeiica
Unity.

NHTepdenc nporpamMmmbl

Koria HOBBII TTPOEKT MHUITHATUIUPYETCS, TIEPEl BAMU TIOSIBUTCST BEJTUKO-
sentHbiii pegakTop Unity! S 0603Haum/I BasKHble BKIAAKN (MK TAHEJIH, eCIIN
BaM Tak GoJibliie HpaBuTcs ) Ha puc. 1.14.

Puc. 1.14

PaccMoTpuM Kak/IyIo U3 naHeseit bosee moapooHo.

1. Ilanesn Toolbar — camas BepxHssg yacTh pepaktopa Unity. Ha aToii ma-
HEJIN MOKHO YIIPABJISATH 00beKTaMu (KHOTIKH CJIEBA), & TAKKE 3aITyCKaTh
U TIPUOCTAaHABANBATD UTPY (IeHTPaIbHbIe KHOTKN ). CIipaBa pacmoJioke-
HbI KHOITKM cepBrcoB Unity, cJIoM-Macku 1 OMIIUKA MaKeTOB, KOTOPBIE MbI
He Oy/1eM UCII0/Ib30BaTh B 9TON KHHUTE.

2. Ha nanesnu Hierarchy 0ToOpaskaioTcst BCe 9JIeMEHTbI, HaXOIAIUeCs B JIaH-
HBIIT MOMEHT Ha UTPOBOI cileHe. Bo BHOBb CO3/1aHHOM TIPOEKTE €CTh
KaMepa 1 HallpaBJIEHHBI UCTOUHUK CBETA, HO TI0 MePe CO3/IaHus UTPbHI
9Ta MaHeJb HauHeT HAIIOJHATHCSA 00bEKTaMU.
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3. Ilanesn Game 1 Scene — caMble BU3YaJbHO HATJISI/THBIE YaCTU PeaKTopa.
ITanesb Scene — Baiiia pabodast IOBEPXHOCTh, HA KOTOPOI BBl MOKETE Pas-
Merarh 1 nepemernars 2D- u 3D-o6bexTh. Kora Bbl HajkUMaeTe KHOIKY
Play, MOSIBJIsIETCST OKHO Game, B KOTOPOM OyJIeT TTOKa3aHa Ta JKe CIieHa, HO
yoKe ¢ pabOuNMHE 3aTIPOrPAMMUPOBAHHBIMU B3aMMO/IEHCTBISIMIL.

4. Tlanesb Inspector — 0OOOIIEHHBIIT HHCTPYMEHT JIJIS IPOCMOTPA U PEIAKTH-
POBaHUs CBOMCTB BallnX 00beKTOB. BBIOPaB KOMIIOHEHT Main Camera, BbI
YBU/IUTE, UTO Y HETO eCTh HeCKoJibKo yacTteii (B Unity oHn Ha3bIBalOTCSA
KOMTIOHEHTaMM ) U BCe OHU HAXOSITCSI UMEHHO 3/1eCh.

5. B okHe Project mipejicTaBIeHbI BCE PECYPCHI, KOTOPbIE B HACTOSIIIIEE BPEMST
HaXoJIATCS B BallleM MpoekTe. Ecyii mpoiiie, To 3To Bce hailibl 1 anku
BallleTo MPOEKTa.

6. Ha manenu Console CTaHYT MOSBJASATHCS BBIXOJHbIE JaHHBIE, KOTOPHIE
Oy/IyT BHIBOMTH HaIu ciieHapuit. C 3TOro MOMEHTa, €CJIU MbI CTaHEM TO-
BOPHTD O BBIBOJIE KOHCOJIH VTN OTJIAJIKH, TO Oy/IEM UMETh B BULY IMEHHO
3TO MeCTO.

Bonee noapobHoe onvcaHne MYHKLMOHANBHOCTM KaXXAoW NaHem
MOXHO HaliTV B AokyMeHTaLmmn Unity no agpecy docs.unity3d.com/
ru/current/Manual/UsingTheEditor.html.

[Tonumarto, yto aist HoBUYKa B Unity nHdoOpMaImu ¢ u30bITKOM, OJHAKO
He OeCIIOKOUTECD, Be/lb B IaIbHENIIEM BO BCEX MHCTPYKIUAX OYAyT NOAPOO-
HO PacIucanbl Bce He0OXOIMMBbIE Maru. Bam He MpUAETCs [yMaTh 1 TaIaTh,
KaKyI0 KHOIKY HaxKaTh. [I0CKOJIBKY ¢ AHEISIMU Pa3so0pasiuch, TEMephb MpH-
CTYTIUM K CO3ZIAHUIO peabHBIX clleHapueB Ha C#.

Ncnonb3osaHue C# ¢ Unity

3aberas BIiepej1, 0TMEUY, 4To HyKHO paccmarpuBarh Unity u C# kak cum-
6uornyeckue cynHocTr. Unity — 9T0 ABUKOK, B KOTOPOM BbI Gy/IeTe CO3-
7IaBaTh CIleHAPUH M B TaJbHEHIIIEM 3aITyCKaTh UX, HO haKTUYecKoe Mpo-
rpaMMUPOBAHIE TIPOUCXOUT B JPYTON TIPOrpamMMe 1o/ HazBaumeM Visual
Studio. Oxrako npsiMo ceftuac 06 ITOM 3alyMbIBAThCSI He HYKHO, BE/b MbI
BEpHEMCSI K IAaHHOMY BOIIPOCY Yepe3 MTHOBEHYIE.
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PaboTta co cueHapuammn C#

XOTh MBI ellle ¥ He PAaCCMOTPEJIN OCHOBHBIE KOHIIETIIIUN TTPOrPAMMUPO-
BaHsI, HaM Her/ie Oy/leT UX MPUMEHSITh, TOKA MbI He y3HAeM, KaK CO3[aTh
crierapuii C# B Unity.

EcTb HeCKOJIBKO cI0cO60B co3manust ciieHapreB C# 13 pefakropa.

e Bribepute komaHy Assets » Create b C# Script.
e Ha nanenu Project BoiGepute Komany Create » C# Script.

e [llenkHuTe TPaBOl KHOTIKOM MBINIM HA TaHesH Project (cripaBa) M BbI-
Gepute KoMaH/y Create b C# Script M3 BCIIJIBIBAIOTIIETO MEHIO.

e Bribepure 06beKT GameObject Ha mane iy Hierarchy u HaskmuTe Add Compo-
nent » New Script.

B manbueiiniem, korga Hy:KHO Oyzet co3narh cienapuii C#, Bbl MOKeTe
UCIIOJIb30BATh JIIOO0I 13 ATUX CITOCOOOB, KOTOPBIN BaM GOJIbIIE HPABUTCSI.

37K e cnocobbl NO3BONAIOT CO34aBaThb 1 APyre pecypcbl 1 06b-
€KTbl, @ He TO/bKO cLieHapumn C#. 5 He Byay nepeuncnsTb BCe UX
KaXxzbli1 pa3, KOrfa Co34aeM YTO-TO HOBOE, MO3TOMY 3arnOMHUTE
nX cpasy 1 Hagonro.

3 coobpaskeHuii coOXpaHeH s MOPsiIKa Mbl Oy1eM XPaHUTh HAIIU PECYPChI
Y ClIeHApHH B CHEIHAIbHO OTBEIEHHBIX /IS HUX TTAlKax. ITO HyKHO JeJIaTh
He TOJIbKO TIpHu pabore ¢ Unity, u Baiu Kosieru OyayT BaM OJarogapHbl
(oberaro).

1. BoiGepure xomany Create » Folder (m/u J11060ii Apyroii croco0d, KoTo-
pbIii BaM GoJibIlle HPABUTCS) Ha TTaHe M Project 1 HA30BUTE MAIIKY Scripts

(puc. 1.15).

2. JIBaxk/ipl MEJKHATE Ha Manke Scripts U co3zaiite HOBbIM ciienapuii C#.
[To ymosuanuio ciieHapuii OyieT Has3biBaThCst NewBehaviourScript, HO
umst aiisna 6yer BbIIeJeHO, TOATOMY BBl TYT JK€ CMOKETE MEePEMEHO-
BaTb ero. BBesuTe HazBaHue LearningCurve M HAKMUTE KJIaBuILy Enter

(puc. 1.16).
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] T _

Puc. 1.15

Puc. 1.16

MBI TOJIBKO YTO CO3/a/u MOATAINKY C UMeHeM Scripts, U OHA MMOKa3aHa
Ha puc. 1.16. BuyTpu aT0ii nanku Mol co3ianu ciieHapuii C# ¢ umenem
LearningCurve.cs (TuI ¢aiisa . cs osHayaer C-Sharp, ecii BAPYT WHTEPEC-
HO), M OH cTaJl OJ{lHUM 13 akTUBOB 1poekTa Hero Born. Ham ocranock b
oTKpbITh (haits B Visual Studio!
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PepakTop Visual Studio

B camom Unity MoxHO co3/1aBaTh 1 XpanuTth ciienapun C#, HO pelakTHPO-
BaTh UX mpuzercs ¢ momorinsio Visual Studio. TuctpubyTtus Visual Studio
uzeT B komriekTe ¢ Unity 1 OTKpoeTcs aBTOMAaTUIECKH, €CTTU BbI IBAKIIBI
mesKHeTe Ha JiioOoM ciienapuu C# 13 peakTopa.

Bpemsi genctBoBaTh. OTKpbIBaeM ann C#

Unity cunxponusupyetcs ¢ Visual Studio npu nepsom oTkpbiTin daii-
sa. CaMblil TPOCTOIT crocob ciesath 3T0 — BbIOPATh CIleHAPUI Ha MaHe-
Jiv Project.

JIBaxx bl miesikuuTe Ha hatiye LearningCurve.cs (puc. 1.17).

Puc. 1.17

B pesyasrare daiin C# orkpoercs B Visual Studio (puc. 1.18).

Ecm daiin mo ymosganuio OTKpbIBAeTCA B IPYTOM TTPUIOKEHUH, TO BbI-
MOJIHUTE CJIe/IyIoNIHe 1eHCTBUSL.

1. BeiGepure komany Unity b Preferences B BEpXHEM MEHIO, a 3aT€M Ha JIEBOI
nase/m BoibepuTte External Tools.

2. Nsmenute mapameTp External Script Editor Ha Visual Studio, Kak TTOKa3aHO Ha
puc. 1.19.
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Q- Press "% 1o search

1
2 using System.Collections.Generic;
3 using UnityEngine;
4
s public class LearningCurve : MonoBehaviour
[ {
7 f/ Start is called before the first frame update
8 void Start()
9 1
108
1 }
12
13 £/ Update is called once per frame
14 void Update()
15 1{
16
17 }
18 }
19
Puc. 1.18

fis

v Visual Studio for Mac [8.4.4]

Browse...

Puc. 1.19

B nieBoii wactu untepdeiica Visual Studio Bl yBuanTe CTPYKTYpPY TAIOK,
oTpakamIyio ctpykTypy B Unity, n paGorars ¢ Hell MOKHO OyaeT aHa-
JorndHbIM 06pazom. CripaBa HAXOAMUTCS CaM PEAaKTOp KOIa, B KOTOPOM
u tBOpUTCA BosebceTBo. B npusoxenun Visual Studio ropasmo Gosbiire
BO3MOKHOCTEIA, HO JI/Is1 Havasia HaM Oy/IeT I0CTaTOYHO 1 9TOTO.

MHTepdeiic Visual Studio B Windows 1 macOS oTnunuyaeTtcs, HO
KOA, KOTOpbI Mbl 6yAEM MCMONb30BaTb B AaHHOM KHUre, ByaeT
OANHAKOBO NMpaBuabHO paboTaTb B 06enx OC. Bce CHUMKM 3Kpa-
Ha ans kHuru 6bin caenaHbl B cpeae Mac, nosToMmy, ecnm Ha
BalEM KOMMbIOTEpe BCE BbIrNSAMT MO-APYrOMy, BOJTHOBATbCS
He Hazgo.
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OcTeperanTecb HECOOTBETCTBUIM B UMEHaX

OjiHa 13 pacrpocTpaHeHHBIX ONMMOOK, KOTOPast COMBAET € TOJIKY HaYMHA-
IONINX TPOTPAMMUCTOB, — UMeHa (hailIoB, a TOUHee, HECOOTBETCTBUE HTUX
umen. [Iponsutioctpupyem nmpodsiemMy ¢ MOMOIIBIO CTPOKU 5 U3 CKPUHIIIOTA
(aiisa C# B Visual Studio, mokasanHoro Beiiie, Ha puc. 1.18:

public class LearningCurve : MonoBehaviour

Nms knacca LearningCurve coBajaer ¢ mMeHneM aiijia LearningCurve.cs.
I10 obsa3aTenbHOE TpedoBaHue. [TycTh jaske BbI €llle U He 3HaeTe, YTO TaKoe
KJIace, BaKHO MOMHUTD: B Unity umg daiisa 1 nMs Kiacca J0JKHBI COBIIA-
narb. Ho ecomn BbI ncniosibayere C# sre Unity, To 910 ipaBuiio cobroaaTh
He 00s13aTeIbHO.

Korza BoI coznaere daiin ciierapus C# B Unity, mmd aiisa Ha manemn
Project cpa3y HaXOAMTCS B peKUMe PeaKTUPOBAHUS U TOTOBO K M3MeHe-
Huio. Jlydiie B3sTh 32 IPUBBIUKY CPa3y MeperuMeHoBbIBaTh (hait. Eciui Bbl
neperMeHyeTe ClieHapuil Mo3ske, To UMs (paiiyia U uMst KJacca He OyIyT co-
BIa1aTh. Tora uMst (haiia MIBMEHUTCS, HO TSITast CTPOKA OY/IeT BBITJISAIETh
CJIELYIOIUM 0OPa3oM:

public class NewBehaviourScript : MonoBehaviour

Ecun BBI ciry4aiiHo cjiesiaere Tak, TO 3TO He BbI3oBeT KaTtacTpody. UToOb!
BCe TIOYUHUTD, JocTaTouHo Oyaer Boiitu B Visual Studio n 3ameHuTh mmst
KJacca NewBehaviourScript Ha uMg Batero ciieHapus C#.

CuHxpoHu3aumsa dannos C#

B pamkax cumbuornyeckux orHomenuii Unity u Visual Studio momuepsxu-
BAIOT CBA3b JPYT C JAPYTOM, YTOOBI CHHXPOHU3UPOBATH KOHTEHT. JTO 3HA-
YUT, YTO €CJIU BB 100aBJIsieTe, yaajsere Wi uaMensere (aii cieHapust
B OJIHOM IIPUJIOKEHUH, TO APYTrOe MPUJIOKEHNE aBTOMATUYECKU YBU/IAT OTH
U3MEHEHVISL.

A uro mpowusoiizer, ecin cpaboTaer 3aKk0H MEphu 1 CHHXPOHU3AINS 10-
poCTy He BBITOMHUTCA? CTOTKHYBIINCH C TAKOU CUTYAIIUEH, C/ieJIaliTe Try-
OOKMIT BIOX, Haii{uTe TPOOJIeMHBII CIIeHAPHIA, IIeJIKHUTE TPABOM KHOIIKOI
MBIIIHN 1 BhIOepuTe KOMaHy Refresh.
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Terepb BbI 3HaeTe OCHOBBI CO3/IaHUS CIIEHAPHUEB, TI0O3TOMY IIPUIILJIO BPeMs
MOTOBOPUTD O TIOMCKe 1 3(h(heKTUBHOM UCTIOTTH30BAHUN TIOJIE3HBIX PECYPCOB.

M3yyeHne AOKYMeHTaLum

[Toceanss TemMa, KOTOPYIO MbI OCBETHM B HallleM 11epBoM KoHTakTte ¢ Unity
u C#, — 10KyMeHTaIus. DTO CKy4HO, 3HA0, HO BAKHO KaK MOKHO paHbllle
cpopMUPOBaTh IIPABUIILHbIE HABBIKK PAOOTBI C HOBBIMH SI3bIKAMU IIPOTPAM-
MUPOBaHUS WK CpeJaMi Pa3pabOTKIL.

AocTyn K gokyMeHTaummn Unity

Kax TopKO BBl HAUHETE TTHUCATh Cepbe3HbIe CIIEHAPUU, BaM TIPUIETCS J10-
BOJIBHO YacTo paboraTh ¢ gokyMeHTaiueir Unity, 11oaToMy OyIeT oJIe3HO
KaK MOKHO paHbIlle Y3HATh, I/le ee HAWTH. B pyKOBO/ICTBE TIO TIPOrpaMMu-
posanuio (Reference Manual) MoKHO moYnTaTh 0 KOHKPETHOM KOMITOHEHTE
WJIM TeMe, a TPUMEPbI Kojla MOKHO HaliTu B Scripting Reference (cripaBou-
HUKE 110 CIIEHAPUSIM).

Bpems geincTBOBaTh. YnTaeM pykoBOACTBO
no NpPorpamMMMpOBaHMIO

Y kaxmoro o0bekTa GameObject (31eMeHT Ha Tanesu Hierarchy) Ha ciieHe
€CTb KOMIIOHEHT Transform, KOTOPBII OIIpe/iesiseT ero MoJI0KeHne, I0OBOPOT
1 MaciTab. J[Jist mpoCTOThI HalileM B PYKOBOZICTBE T10 ITPOrPAMMHUPOBAHIIO
KOMIIOHEHT Transformy KaMephbl.

1. Ha maneu Hierarchy BoiGeprte 0ObeKT Main Camera.

2. llepefiauTe Ha BKJIAAKY Inspector U IeJKHUTE HA 3HAUYKe MHpOPMa-
1uu (3HaK BOIIPOCA) B IIPABOM BEPXHEM YTJIy KOMIIOHEHTa Transform
(puc. 1.20).

[Tocsie aTOrO OTKpOETCS Opaysep, a B HEM MOSBUTCS PYKOBOJCTBO IO TIPO-
rpaMMUPOBaHMIO Ha cTpanuiie Transform. Bee kommonenTsr Unity cHabKeHbI
CIIPaBKOIi, TI09TOMY, eCJIM BaM 1oTpedyeTcs y3HaTh 6oJibiine 06 ux pabore,
BBI 3HaeTe, uTo JenaThb (puc. 1.21).
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Tag MainCamera~  Layer Defaut v

Puc. 1.20
& 5 O @ docsunitysd ; * o Ge @
(-g unity | DOCUMENTATION -ripting AP Search manual Q
Version: 2020.1 = Language : English =
Unity Manual

Unity User Manual (2020.1 aipha) / Working inUnity / Cresting Gamenlsy / GameObiects / Transform
1 Unity User Manual {2020.1 alpha)

3o
= Working in Unity

3 Instaling Unity f

B it Transform Leaue feadback

E3 Assel workflow The Transform Rotation, and Scale of each abject in the scene. Every GameObject hac a Transfamm.
I The Main Windows

£ Creating Gameplay

* Scenes
2 GamweObjects
* GameObject
* Introduction 1o cOMponents
« Using Components Properties
Frimitive and placeholder
4 Property: Function:
Transform Position Posit f the inX,¥,and 2
Creating components with Rotation Rotation of the Transform around the X, ¥, and Z axes, measured in degrees.
mw_n“ . Scale Scale of the Transform aleng X, Y, and Z axes. Value *17 is the original size (size at which the object
Deactivating Gamedbjects was imported).
Tags
Puc. 1.21

Bpems pevictBoBaTh. Yntaem Scripting Reference

Wrak, y HaC OTKPBITO PYKOBO/ICTBO 110 IPOTPAMMHPOBAHUIO, HO YTO, €CJIH
HaM HYKHBI KOHKPETHBIE IPUMEPBI KO/a, CBSI3aHHbIE C KOMIIOHEHTOM
Transform? TyT TOXe Bce mpocTo — HaM ToMoskeT Scripting Reference.

Bui6epure Scripting API 1JIH CCBITIKY Switch to Scripting 1101 IMEHEM KOMITOHEHTa
1 KJaacca (B JaHHOM cIydae KOMIIOHeHTa Transform).
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[Tocsie aTOTO PYKOBOJCTBO IO MPOTPAMMHUPOBAHUIO ABTOMATUYECKH TIepe-
kiounTest Ha Scripting Reference st kommonenTa Transform (puc. 1.22).

* o Gne @

(—3 unity | pOCUMENTATION Search scripting q |

Version: 20201+ n
TouchScreenkeyboard
Transform
| [r— class In UnityEngine t v b i he Leave feedhack

Tree
Treslnstance

TresFrototype

Description
Pasitian, rotation and scale of an chject

Vectorl Evory object in a Scone has a Transform, It's used to store and manspulate the pasition, rotation and scale of the cbject. Every Transform can

have a parent, which allows you o apply posi
SUPPOM enumeratons so you an kep thecugh children using

Veckor2int , rotation and scale hierarchically. This is the hisrarchy seen in the Hisrarchy pane. They also

Vectord

Vectord: .

T using UnityEngine;

ecterd

WatFEndOfFrame public closs Exemple : MonoBehaviour

WaitForFedUpdate 2
/4 Moves all trensform children 18 units upwards!

WaitFerSoconds void StartO)

WaitForSecondsRestime
Vol foreach (Trensform child in transfors)
‘Watwhile

WebCamDevice child.position += Vectord.up * 18.0f;
WebCamTexture }
WebGLInput }
Whie| Collicier

Puc. 1.22

Scripting Reference — 601bLUON AOKYMEHT, HO TAaKUM OH W LON-
XeH 6bITb. OHAKO 3TO He 03HAYaeT, YTO BaM HYXXHO Bbly4nTb
€ro Le/IMKOM WK JaXke MpouMTaTh BCHO MPUBEAEHHYIKO B HEM
nMHdopMaumio, YTobbl HadYaTb NMCaTb CLUEHapun. 3TO CNpaBoY-
HUK, @ He TEeCT.

Ecan BBl 3amyTanuch B IOKYMEHTAIMKA UJIU TTPOCTO HE 3HAETe, I7ie YTO MC-
KaTh, 32 pelleHneM MHOTUX HpO6.H€M MOJKHO O6paTI/ITbCH K OTPOMHOMY
coobiecTBy pazpaborurkos Unity:

® forum.unity.com/;

® answers.unity.com/index.html,

® discord.com/invite/unity.

Kpome Toro, Bam HY;KHO 3HATh, TJI€ HAUTH PECYPCHI MO JIIOOOMY BOIIPOCY,
CBSI3aHHOMY C s13bIKOM C#, 0 YeM MBI 1 TOTOBOPUM J1ajiee.
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MNounck pecypcoB C#

Temnepp, Korza y Hac ecTh Hy:KHbIe pecypcbl 1o Unity, mouutaeM g10KyMeH-
taruio o Microsoft C# ma docs.microsoft.com/ru-ru/dotnet/csharp/programming-
guide/.

CyLIeCTBYET 1 MHOXECTBO APYruX pecypcoB no s3biky C#, Ha-
YMHaAA OT CrPaBOYHMKOB U PYKOBOACTB MO BbICTPOMY 3anycKy
1 3aKaH4uMBas cneundukaumMaMm Bepcuin (ecnv BaM Takoe Hpa-
BMTCA). Bce 310 MOXHO HalTh no aapecy docs.microsoft.com/
ru-ru/dotnet/csharp/.

Bpems pencteoBaTtb. Haxoaum knacc C#

OTkpoeM pyKOBOJCTBO 110 IPOrPAMMUPOBAHUIO U Hali/leM Kjacc String
a3bika C#. BoImorHITE O1HO U3 CIIeyoNnX 1efCTBHI.

® Bgesaure Strings B CTPOKY MOMCKA B BEPXHEM JIEBOM YTJIY BEG-CTPAHUIIBL.

e [IpokpyTruTe BHU3 M0 pasnesa Language Sections 1 MEJIKHUTE HA CCHLIKE
Strings (puc. 1.23).

- C @& https://docs.mi ft.com/en-us/dotnet/csharp/programming-guidefindex & B Q @ ' [+]

. Filter by title . Language Sections In this article

. Program cections
C# Programming Guide Language
Sections

Inside a C# Program Types
Platform Sections

Main(} and Command Line ) )
Arguments Classes and Strucls See Also
Programming Concepts Interfaces
Statements, Expressions, and
Operators Enumeration Types
Types

Delegates
Classes and Structs
Interfares Arrays
Enumneration Types -

Strings
Delegates

Puc. 1.23

Ha cTpanwuiie onucanus Kjaacca Bbl YBUAWTE HEYTO HATOL00UE ITOTO
(puc. 1.24). B orsmmume ot jokymenrtaruu 1o Unity cripaBka o C# u us-
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dhopmaiys o ciieHapustx 00beAMHEHbI B OIHO 1[€JI0€, /IS IIPOCTOTHI CIIPaBa
BbIHECEH cTUCOK 1toTeM. [Tosb3yiiTech Ha 3710pOBbE.

=' Microsoft | JNET &Pis METCore  NETFramewors  ASPNET  Mamann  Azure Al Macroscht « Search O
Does / INET / €9 Guide |/ Pragramming quids / Stings B feedback  LEdit 12 Share DDak Signin
i = H H In thig article
Strings (C# Programming Guide) oo
20/2015 = G 11 minutes be red « Contributors o string vs.
2 07/20/2015 = © 11 minutes to read - Contributors & @ @ § 2 a1 Sybaen.5tring
Herw te: Determine Whather a String A string is an obpect of type String whose vabue is text. Internally, the text is stored as a sequential read-anly
Represents o Humeric Vahe collaction of Char ohjscts. There |5 na null-terminating charactar at the end of a C# swing; thersfore a C#

string can contain any number of embedded null characters (\0'). The Length property of a string
represents the number of Char objects it containg, not the number of Linicode characters. To access the

individual Unicode code points in a string, use the Stringinfo object.

string vs. System.String

InC# the string keyword is an alias for Siring. Therefore, String and string are eguivalent and you
can use whichever naming convention you prefer. The String elass provides many methods for safely

Mull Strirgs and Empsy

ereating, manipulating, and comparing strings. In additicn, the C# lainguage overloads some operators to
Strings

simplify g Op . For mare inf ion about the keyword, see string. For more
information about the type and its methods, see String.

ingBuilder for
eation

Puc. 1.24

HeseposiTHO BaKHO 3HATh, Ky/a G€KaTh 3a TIOMOIIBIO, €CJIU BbI 3aCTPSLIIN
WA HE MOJKETE PENIUTh KAKOW-TO BOIPOC, TOITOMY 00s513aTeJIbHO BO3Bpa-
MANTECh K JAHHOMY Pas/iesTy, KOT/Ia CTATKIHBAETECH C TIPOOIEMOIA.

[MloaBenem ntoru

B mannoii rase ObLIO ZOBOJIHHO MHOTO MH(OPMAIUU U3 Pa3psia «ITO
3/1€Cb, a TO TaM», 1 IIOTOMY BaM YK€ HaBEpHAKA HE TEPITUTCA HallUCaTb
KaKoH-HUOYIb Ko/I. 3allyCK HOBOTO IMPOEKTa, CO3/[aHNe Aok U CIleHapH-
€B, a TaKKe MMOUCK IOKYMEHTAIIUU — BasKHBIE BOIIPOCHI, O KOTOPHIX JIETKO
3a0bITh Ha BOJIHE QKMOTAKa, BBI3SBAHHOTO MTPEACTOSAIINM TIPUKITIOYCHIEM.
[IpocTo momHUTE, YTO B TEKYIIEN TJIABE MBI PACCMOTPETN MHOTO PECYPCOB,
KOTOPBIE MOTYT BaM TIOHAI00UTHCS Iajiee 1o Mepe YTeHUsT KHUTH, TI09TO-
My He CTECHSIITeCh BO3BPAIIATHCS CIOjla ¥ 00PAIaThCst K OTHM PECYPCaM.
HpOI‘paMMI/ICTCKOE MbIIIJIEHME CJIOBHO MbIIIIlA, 1 YEM 60JIbIHe BbI Ha/Jl HUM
paboTaere, TeM CHJIbHEE OHO CTAHOBUTCSL.

B crenytormeit rmaBe Mbl HaUHEM pacCMaTpUBaTh TEOPUIO, TEDMUHBI U OC-
HOBHbBIE KOHIIETIINH, KOTOPBIE IOJIKHBI OyAyT MOATOTOBUTH Balll Pa3yM
K mporpamMmmupoBanuio. HecMoTpst Ha To uTo MaTepuas 6yaeT B OCHOBHOM
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MOHATUHHOTO XapaKTepa, MbI BCe K€ HAUIIEM MePBbIe CTPOKU CII€HAPUS
LearningCurve. [Ipucteranre pemun!

KoHTposbHbIe BONPOCkl. PaboTa
CO CLeHapuamm

1. Kak B3aumocssizarbl Unity u Visual Studio?

2. B Scripting Reference npuenen npumep Koja, B KOTOPOM TTOKa3aHO
MpUMEeHEeHNe OnpeieJIeHHOTO KoMoHeHTa nian ¢yHkiun Unity. A tae
MOKHO HaiiTi 6oJtee oipoOHyT0 (He CBA3aHHYIO C KOZOM ) MHMOPMAIIHIO
o kommionerTax Unity?

3. Scripting Reference — 6Goubinoii gokyment. Kakyio ero yactb BaM 1pu-
JIeTCsT 3aTOMHUTD, TIPEsK/Ie YeM BBl CMOKeTe HalucaTh ClieHapuii?

4. B xaxoif MOMEHT Jy4riie BCeTo AaBaTh UM crieHapuio C#?



OCHOBHbIE 3/IEMEHTHDI
NporpaMmMmMpoBaHNS

JI1060ii SI3BIK TPOTPAMMUPOBAHNS HECBEAYIIEMY YETOBEKY KAKETCS K-
Taiickoir rpamoToit, u C# B aTOM cMbicsie He nckiaodenue. Ho He Bce Tak
IJIOXO — 32 HEMOHATHBIMM CJI0BAMU Y BCEX SI3bIKOB IIPOrPAMMUPOBAHUS
CKPBIBAIOTCS OJIHU U Te ’Ke OCHOBHbBIE 3jieMeThbl. [lepeMeHHbIe, METOIbI
1 KJ1acchbl (M1 OObEKTHI) — BOT B Y€M 3aKJIIOYAETCS CYTh TPAJAUITHOHHOTO
POrPaMMUPOBAaHUS. YCBOEHME 3TUX IIPOCTBIX IMMOHATUN OTKPOET Iepej
BaMM IeJIbI MUP PasHOOOPA3HBIX U CJIOKHBIX TPUIOKeHnid. TyT Bce Kak
y mozeit: B /IHK kaxmoro yenoBeka Ha 3eMiie eCTh BCETO YeThIPe Pa3iny-
HBIX HYKJIEOOCHOBAHUSI, HO BCE PABHO BCE MbI pa3Hble, YHUKAJbHBIE.

Ecuiu BbI eliie He 3HAKOMBI ¢ TIPOrPAMMUPOBAHUEM, TO B 9TOH TJIaBe Oyier
MHOT'O HOBOH /IJIs1 Bac MH(OPMaIlNK, U 3/1eCh Bbl HAIIUIIETe [IePBbIe B CBO-
el JKU3HU CTPOKM Kojia. S He MbITatoCh Meperpy3uTh Balll MO3T (pakTaMu
u rudpamu, a JUITb X094y MAKCUMAJIbHO TTOJTHO U SICHO paccKa3aTb 00
OCHOBHBIX 3JIEMEHTAX ITPOrPaMMHUPOBAHUS, OTIUPASICh HA IPUMEPDI U3 T10-
BCEIHEBHOM JKU3HMU.

B a710ii ritaBe st mpuBey BHICOKOYPOBHEBBII pa3bop 91€MEHTOB, U3 KOTOPHIX
coctouT 1porpamma. IT03HAKOMUBIIKCH C TIPUHIUIIAMEU PabOTBI JI0 TOTO, KaK
MepexXo/InTh HEMOCPEJCTBEHHO K HATMCAHUIO KOJIa, Bbl KaK HAUMHAIONINI
IporpaMMICT GyeTe Kpemde CTOsATh Ha HOTaX, JIydlie TIoiMeTe MaTepHral,
a XOPOIIIO 3alIOMUHAIONINECS TPUMEPHI JUIIb YKPEIAT 3TO IOHUMaHKe.
Cpe/y Ipoyero B IaHHOM IJ1aBe MbI 0OCYIUM CJILYOIIIE BOIIPOCHL:

® JIOHATHE IIEPEMEHHBIX 1 CII0COOBI UX HCIIOJIb3OBaHU I,
HasHa4Y€HME METO/0B;

KJIaCChbl 1 KaK OHU «IIpE€BPallalOTCA» B O6'beKTbI;

Kak rpeBpatuTh ciieHapuu C# B kommniorenTsr Unity;

CBS3b MEKAY KOMIIOHEHTAMU U TOYEYHYIO HOTallUIO.
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OnpepeneHne nepeMeHHbIX

Haunewm c IIPOCTOI0O BOIIPOCa: 4TO TaKoe HepeMeHHaH? B saBucumocTn ot TOU-
KU 3p€HHA OTBETUTDH Ha 9TOT BOITPOC MOKHO HECKOJIbKUMN criocobamu.

o KoHienryaibHO riepeMeHHast — 9TO MeJbuaiiiiasi 6a3oBasi eIMHHIIA TPO-
IrpaMMUPOBaHUs, KaK aToM 711 (hU3ndeckoro Mupa (yMoIdy o TeOpuu
cTpyH). Bee HaunHaeTcst ¢ mepeMeHHBIX, 1 6€3 HUX POrPAMMBbI TIOTIPOCTY
HE MOT'YT CyIIleCTBOBATb.

o Texuuuecku riepeMeHHast — HeOOJIBINOM (DPArMeHT MaMsITH BAIIIETO KOM-
bloTepa, KOTOPBIi COIEP;KUT IPUCBOEHHOE ITepeMeHHOM 3HaueHne. Kaxaas
niepeMeHHasd 3HaeT, T7ie XPaHUTCS ee nH(popmaiud (aapec B aMsITH ), CBOe
3HAYEHMeE U TUTT (3TO MOTYT ObITh, HAIIPHMED, YUCJIA, CIOBA HJIH CITVCKH ).

e Ilo cyru nepementas — KoHTeliHep. [Ipr HEOOXOAUMOCTH BbI MOKETE
CaMOCTOSITEJILHO CO3/1aBaTh UX, 3alIOJIHATh YeM-TO, llepeMelaTh, U3Me-
HATDb COIEPAKUMOE U CChLIaThCsl HAa HUX. VIHOT/Ia TI0JIe3HbI /laske IyCThie
repeMeHHbIe.

B xauecTBe anasoruu nepeMeHHON MOKHO TIPUBECTH MTOUYTOBbIE SMIUKA 13
peanbHON KU3HM, Haroo6ue Takux (puc. 2.1).

Puc. 2.1

B HUX MOTYT XpaHUTHCS MHUChbMa, cueTa, hoTorpaduu Baiieil TeTu — Bce
4TO YroAHO. BasKHO TO, 4TO COAEPKUMOE TIOUYTOBOTO SITIIUKA MOKET OBITh
pPasHBIM: OHU MOTYT UMETh UMeHa, XpaHUTh WH(popMaiuo (co6CTBEHHO
IIOUTY), & ellle UX CO/IePKIUMOe MOKHO MEHSTh, €CJIN Y BaC €CThb KJIIOY.
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iIMeHa BaXXHbl

Emte pas mocmotpum Ha puc. 2.1. Ecam g norniportiry Bac moiTH U OTKPBITH
MOYTOBBIH SIIUK, BbI, CKOPEE BCETO, 3aXOTUTE YTOUYHUTH: «Kakoii mmen-
HO?» Ecain Obl st cKkazas 6oJiee TOYHO, HAIIPUMED: «sIUK VIBAaHOBBIX», «KO-
PUYHEBBIN TTOUTOBBIN AMIUK» WJIU «KPYTJIbIN MTOYTOBBIN AMIUKY, TO Y BaC
6b1710 OBI JOCTaTOYHO WH(MOPMaIUK (MIM KOHTEKCTA) JAJIs BBITOJTHEHUS
MOETO TIOpyYeHus. AHAJIOTUYHO, CO3/IaBast IePeEMEHHYIO, BbI JIOJIKHBI 1aTh
eil yHUKaJIbHOE MM, [10 KOTOPOMY MOKHO OBLIIO ObI 00paTUTHCS K Hell 1103-
ske. O6 0coOEHHOCTSIX MTPABUIBHOTO (JOPMATUPOBAHUS U ONUCATETbHOTO
UMEHOBaHUs MBI TIOZIPOOHEE TOrOBOPUM B IiaBe 3.

lNepeMeHHble — 3TO «KOpPObKM»

OO6bsiBJISISI TIEPEMEHHYIO U [IaBast €if UMsl, BBl CJIOBHO CO3/IA€Te ITYCTYIO KO-
POOKY /IS 3HAUEHMST, KOTOPOE XOTUTE COXPAHUTh. JIJisi mpuMepa BO3bMeM
cJemyiolee MpocToe MaTeMaTH4eckoe PaBeHCTBO:

2 +9 =11

311ech BCe MPOCTO, HO YTO, €CJIH ObI MBI XOTEJTH, 4TOOBI YUCI0 9 OBLIO B3SITO
U3 epeMeHHo? PaccMoTpuM citeytommuii 010K Koja:

myVariable = 9

Ternepb BMecTO uncsia 9 Mbl MOKEM UCIIOJIB30BATh UMSI TIEPEMEHHOIT myVa-
riable Besjie, rje TpedyeTcs:

2 + myVariable = 11

Ecnv BaM MHTEPECHO, eCTb /M Y NMEPEMEHHbIX Apyrue npasunia
WM OrpaHnyeHms, To aa. O HUX MOroBOPUM B ClieflytoLLEeN rnaBse,
MoO3TOMY MOKa He TOPOMNUTECH.

[TpuBeneHHbBIN BhITIE TPUMED HE SBISETCS peadbHbIM Kogom C#, HO 3aTO
WUJTIOCTPUPYET BOSMOKHOCTHU ITEPEMEHHDBIX 1 UX IIPUMEHEHNE B KaY€CTBE
CCBHLJIOK Ha «KOPOOKY €O 3HaYeHueM». [/lasee Mbl HAUHEM CO3/1aBaTh COO-
CTBEHHbBIE IlepeMeHHbIe, TaK YTO BIiepes!
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Bpems gelictBoBaTb. CO34aeM NEPEMEHHYHO

[Toxkamyii, xBaTuT Teopun. Co3aaiM HACTOSNIYIO IepeMEHHYIO B HallleM
ciieHapuu LearningCurve.

1. JIBaK/bl IEJKHUTE Ha ClleHapuu LearningCurve, 4TOObI OTKPBITH €r0
B Visual Studio, 3atem no6assre B Hero ctpoku 7, 12 u 14 (moka He jy-
MaiiTe 0 CHHTAaKCHUCe, a IPOCTO MEPENUIINTE YKa3aHHbIE CTPOKHU € 3TOTO
CHUMKa 9KpaHa (puc. 2.2)).

> [ Debug » [7) Attach to Unity Visual Studio Community 2018 for Mac ®

[& Solution o x B ) LearningCurve.cs o\

¥ [&] Ch_03_HeroBorn (master) Mo selection

v [ Assets 1 ing System.Collections;

Bl Scenes 2 sing System.Collections.Generic;
v B Scripts i using UnityEngine;

5 public class LearningCurve : MonoBehaviour
6 {
7 public int currentAge = 30;
8
9 // Start is called before the first frame update
10 void Start()
11
12 Debug.Log(3@ + 1);
13
14 Debug.Log(currentAge + 1);
15 }
16
17 // Update is called once per frame
18 void Update()
19 {
208
21 }
22 ¥
23

Puc. 2.2

2. Coxpanure aiij, UCMOJB3Ys cOUeTaHWe KJIaBUIN $8+S Ha KJIaBUaType
Mac wn Ctrl+S Ha kiaasuarype Windows.

YT06bI CKPUITHI 3aIlycKaarch B Unity, UX HY;KHO IPUKPEIUTh K OOBEKTY
GameObject Ha ciieHe. [To ymosyaHuIo B ipoeKkTe HeroBorn MOSIBUIUCDH KaMe-
pa 1 HalpaBJICHHbII CBET, KOTOPBII co3/1aeT ocBelleHue ClieHbl. YITPOCTUM
3ajiauy, IPUKpeNuB LearningCurve K Kamepe.

[Teperamniure ciieHapuii LearningCurve.cs Ha OOBEKT Main Camera.

2. Boibepure 0O0beKT Main Camera, 4TOObI OH HOSIBUJICS Ha I1aHeu Inspector,
1 yOeanTech, YTO KOMIIOHEHT LearningCurve. cs (Script) IpUKpEILIeH mpa-
BUJIBHO.
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3. HaxxmuTe KHOTKY Play ¥ TTOCMOTPUTE, UTO MOSIBUTCS Ha TTaHen Console
(puc. 2.3).

Puc. 2.3

OmepaTopbl Debug. Log() BbIBEIN B KOHCOJU Pe3yJIbTaT BHIYUCIEHUS TIPO-
CTBIX MAaTEMATUYCCKUX BBIPAKEHUI, KOTOPbIE Mbl 3aKJIIOUUIHN B KPYTJIble
ckobOku. Kak BuaHO Ha cHUMKe maHesn Console (puc. 2.4), BoIpaskeHue,
B KOTOPOM HCIIOJIb30BA/IACh HAIIIA TepeMEHHast, cCpaboTaIo Tak JKe, Kak U BbI-
paskeHue ¢ YUCJIaMU.

Puc. 2.4

B kom11e 91011 T71aBBI MBI paccMoTpuM, kKak Unity nmpeobpasyer ciieHapun C#
B KOMIIOHEHTBI, HO CHaYaJ1a ormpobyeM M3MEHUTD 3HaYeHne OJIHOI U3 Ha-
MIUX [TePEMEHHBIX.
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Bpems neictBoBaTb. MeHsiEM 3HAYEHME NEPEMEHHOM

[TocKOJIbKY B CTPOKE 7 MbI OOBSIBIIIN TIEPEMEHHYIO currentAge, 3HaYEHHE,
KOTOpOE B Hell XpaHUTCs, MOKHO U3MeHHUTb. [locie aToro y:ke HoBoe 3Ha-
yeHure Oy/IeT MOACTABISATHCS Ty, T/Ie TePEMEHHAsT UCTIOJb3YETCs B KOJIE.
[TocMoTpUM, Kak 5TO paboTaer.

1. OcraHoBuTe UTPY, HAXKAB KHOTIKY Play, €CJIi ClieHa Bce ellle 3alyIieHa.

2. Ha nanesnu Inspector u3MeHUTe 3HaUeHue rmapameTrpa Current Age Ha 18,
CHOBA 3aITyCTUTE CIIEHY 1 ITOCMOTPUTE Ha pe3yJibTar Ha maHean Console
(puc. 2.5).

Puc. 2.5

[TepBbiii oriepaTop Mo-1pesKHEMY BbIBEJI 31, @ BTOPO — yiKe 19, TOCKOJIbKY
MbI U3MEHUJIN 3HaYeHue Hallleil nepeMeHHON.

Llenb 3aeck 3aktoyanach He B MPOXOXAEHMN CMHTaKCKCa nepe-
MEHHbIX, @ B AEMOHCTPaLUK TOrO, YTO NEPEMEHHbIE paboTatoT
KaK KOHTEMHEpbl, KOTOPbIE Mbl OMH pa3 CO34aeM, a 3aTeM
CCblflaeMCsl Ha HUX B gpyroMm MecTte. MoapobHee 06 3ToM no-
roBopuM B rnaee 3.
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Terteps, 3Has, Kak co3/laBath nepeMenHbie B C# 1 IpucBanBaTh UM 3HaUe-
HUSI, MBI TOTOBBI PACCMOTPETD CAEAYIONNI BaXKHBIN 2JIEMEHT TTPOTPAMMU-
POBaHUS: METO/IBI!

[ToHATMEe MeTonda

[TepemenHbIe MOTYT JIUTIIH XPAaHUTH TPUCBOEHHBIE MM 3HAYEHMS. JTa (hyHK-
1S HEBEPOSITHO BasKHA, HO cama 110 cebe He CJUIIKOM T0JIe3Ha ¢ TOYKU
3peHus CO3/IaHus Cepbe3HbIX Npuiokenunil. MItak, kak HaMm co3/1aTh B KoJie
Kakue-1n60 AEHCTBYS 1 YIIPABJISATDH moBeaeHreM? OTBET MPOCT: ¢ MOMOIIHIO
METO/IOB.

[Ipeskjie 4eM st pacCKaxKy, YTO TAKOE METO/bI U KaK UX IIPUMEHSITh, HYKHO
HEMHOTO TIPOSICHUTD OJIMH MOMEHT M3 TEPMUHOJIOTUU. B Mupe nporpam-
MUPOBaHUSA TEPMUHBI «METOI» M «(DYHKIMSI» YACTO MCIOJb3YIOTCI KaK
cuHOHUMBI, 0co6eHHo B Unity. [Tockombky C# — 06bEKTHO-OPUEHTHPO-
BaHHBII A3bIK (B [JIaBe 5 Mbl PACCMOTPUM, YTO O3HAYAET ITO MOHSTHE), HA
[POTSKEHUN BCell KHUTH st Oyy ynoTpebJsiTh TEPMUH «METO/», YTOOBI
COOTBETCTBOBATH CTaHAAPTHBIM pekomeHparmsam CH.

Koraa B Scripting Reference nnu B nto6oit Apyrol AOKyMeHTaLMm
Bbl BCTPETUTE CNOBO «yHKLMSI», 3TO BYAET TO XKe caMoe, YTo
1 30€Cb Ha3blBal0 METOAOM.

MeToabl — 3TO ABMXKYLLAA cuna

Kax u B caryuae ¢ mepeMeHHBIMH, OTIpe/IeIeHr e METOIOB B TIPOTPAaMMHUPOBA-
HUW MOKET ObITh UJIM YTOMUTETBHO [TMHHBIM, WU OMTacHO KpaTkiM. CHOBa
MO0 /1IeM K TEPMUHY C TPEX CTOPOH.

e KonuenryaabHo METOIbI — 9TO TO, KAK B IPUJIOKEHUYN BBIIOJIHAETCS
pabora.

e Texuuuyecku MeTo — GJOK KOJIA, COMEPIKANTUI OTIEPATOPHI, KOTOPbIE
cpabaThIBAOT, KOT/Ia METOJI BBI3BIBAETCS 110 MMEHU. MeTObl MOTYT
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MIPUHUMATh apTyMeHTHI (TakKe Ha3bIBaeMble TTapaMeTpaMiu ), KOTOpble
MO’KHO MCIIOJTb30BATh BHYTPU OOJIACTH IECTBISI METO/IA.

e TIlo cyru MeTo — KOHTelHep /it Habopa HHCTPYKIIUI, BBITOTHSIOIINX -
sl TP KayK/IOM €r0 BbI30Be. ITU KOHTEHHEPH! TaK:Ke MOTYT IPUHUMATD
B KauecTBe BXO/IHBIX JIAHHBIX TlepEeMEHHbIE, HA KOTOPBIE MOKHO CCHLIATh-
Cs1 TOJTBKO BHYTPU CaMOTO MeTO/I.

Bumecre B3sTbIE, METOBI 0OPA3YIOT KOCTSIK JIOOON MPOTPaMMBbI, KOTOPBIN
CBS3BIBAET OCTaJbHbBIE 2JIEMEHTBI MEKAY cO00i 1 GopMupyeT 00IILyI0

CTPYKTYyDpY.

MeToabl — 3TO TOXe «KOPOOKM»

BosbMeM TpUBHATBHBIN IPUMEDP CJIOKEHUS JABYX YUCE, YUTOOBI MOHITH
KoHtlenuio. [Ipu Hanvcanuu ciieHapust Bbl, 11O CyTH, ITUIIETE CTPOKHU KOJIQ,
KOTOPbIe KOMIBIOTEP /I0JIZKEH BBITTOJTHUTH 10 TIOPsIAKY. Korja Bam BiiepBbie
HY>KHO CIIIOCOBATD /[BA YHCJIA, BBl MOYKETE IIPOCTO B3SITh U CJIOKUTH UX, KaK
ITIOKa3aHO HIKE:

someNumber + anotherNumber

Ho 3aTem oka3biBaeTCs, UTO 3TU YUCJIA HYKHO CJIOKUTD I71e-TO elie. BmecTo
TOro 4TOOBI KOMMPOBATh M BCTABJSTH OAMH M TOT K€ KOJI, YTO TIPUBOAUT
K MOSIBJICHUIO HEAKKYPATHOTO Kozia (MJIM TaK HAa3bIBAEMOT'O CIIAreTTH-KO/IA)
1 9ero cyeyer u3berars JoOoii IEHOM, BBl MOKETE CO3/[aTh MMEHOBAHHBII
METO/I, KOTOPBIi OYET BBIOJHSTD CIOKEHNUE:

AddNumbers
{

someNumber + anotherNumber

Terniepb MeTo 1 AddNumbers XpaHUTCS B [IaMSITU KaK llepeMEHHas, HO BMECTO
3HAUEHWIT COMEPKUT HAOOP MHCTPYKIHiL. VIcHob3oBaHe UMEHN METOo/Ia
(MM €ro BBI30B) B JIIOOOM MeCTe CIleHapUsl MO3BOJISIET BLITIOJHUTD CO-
XpaHeHHbIE B HEM MHCTPYKIUH, He puderast K He0OXOMMOCTH TTOBTOPHO
IcaTh 4TO-100.
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Ecnn Bbl B KaKOW-TO MOMEHT 06HaDY)KMTe, 4YTO nuwieTe oaHU
N Te Xe CTPOKU KOAa CHOBa U CHOBa, TO HaBEpPHsKa 3TOT KOA
MO>XHO YNpPOCTUTb 1IN 06beaAnHNTD NOoBTOPAKOLLMECAH [encTBus
B METOAbI.

MoBTOPHOE HanmcaHue 0A4HOMO M TOrO e KoAa NpUBOAUT K SIB-
NEHMI0, KOTOPOE MPOrPaMMUCTbI B LUYTKY Ha3bIBalOT CMareTTu-Ko-
[I0M, MOCKOJSIbKY OH MostydaeTcs 6ecrnopsiaoyHbIM. B cBS3M € 3TuM
4acTo MOXHO YC/bIWaTh 0 npuHumne Don't Repeat Yourself (DRY),
TO ecTb «He noBTOpACS», N 0 HEM CNeayeT NOMHUTD.

Kak u pambliie, pacCMOTPEB HOBYIO KOHIIETIIIUIO B TICEB/IOKOJIE, JIyUIIle BCETO
peanmn30BaTh €€ CaMOCTOATE/IbHO U IOBECTU 10 YMa, YTO MbI U C/I€/Ta€M HUIKE.

Bpemsi penictBoBaTb. Co3aaeM NpocTon MeToa

CHoBa oTkpoeM (aiis LearningCurve U MOCMOTPUM Ha pabOTy METOI0B
B C#. Kax u B mpuMepe ¢ iepeMeHHBIMH, TIEPENTUIIINTE KOJ[ B CBOI CIIeHAPH,
4TOOBI TIOJIYYUTh TO JKe, YTO U Ha prc. 2.6. S yaaini npeapiy uii mpuMep
KOJ[a, YTOOBI He OBLIO OeCIIOPsIIKa, HO Bbl MOKETEe U COXPAHUTD €r0 B CBOEM
CIIeHAPWH JIJIs1 CIIPABKHU.

| 3 [ Debug » () Attach to Unity @ Solution loaded. ®
[E Solution o x ” LearningCurve.cs *

¥ [&] Ch_03_HeroBomn (master) & LearningCurve » [ Start()
v [ Assets 1 using System.Collections;
e Scenes 2 using System.Collections.Generic;
~ B Scripts i using UnityEngine;

5 public class LearningCurve : MonoBehaviour
6 {
7 public int currentAge = 38;
B8 public int addedAge = 1;
9
1@ // Start is called before the first frame update
11 void Start()
12 {
13%, ComputeAge(); | €———————— BhI3bIBAEM METO/,
14 }
15
16 void ComputeAge()
17 { ¢
18 Debug.Log(currentAge + addedAge); MeTon
19 }

Puc. 2.6



56 naBa 2 e OCHOBHblE 371EMEHTLI NPOrPaMMMPOBaHNSA

1. Orkpoiite ciienapwuii LearningCurve B Visual Studio u go6aBbre cTpo-
ku 8, 13 u 16-19.

2. Coxpanure (paiin, a 3aTem BepauTech B Unity 1 Ha)kMuTe KHONIKY Play,
9TOOBI HOCMOTPETh, YTO MOSIBUIIOCH B KOHCOJIN.

Mpb1 onipesiesinin mepBbiii MeTo/1 B cTpoKax ¢ 16-it o 19-10 u Bei3Basu €ro
B cTpoke 13. Tenepsb Besje, rae Mbl Oy/ieM BbI3bIBaTh MeTO AddNumbers (),
IporpamMma cTaHeT CyMMHPOBATh /[BE IlePeMeHHbIE U BBIBOJUTH UX B KOH-
COJTh, IasKe eCIU UX 3HaueHud namensires (puc. 2.7).

Puc. 2.7

CamocTosiTesbHO TOTPoOYiiTe 3a/1aBaTh pa3Hble 3HAYEHUS TEPEMEHHBIX Ha
naseJu Inspector, 4ToOBI ITPOBEPUTH, Kak 9T0 paboTaeT. [ToapodHee o camom
CUHTAKCHCe KOJIa, KOTOPBII BBl TOJBKO YTO HATIMCAJIH, TIOTOBOPUM B CJIE/LY-
OTIel TIaBe.

Teneps, nosryuns 6azoBoe IIOHUMaHNE pabOThI METOOB, Mbl TOTOBBI IIEPEUTH
K CaMOIi cepbe3HOi TeMe B 06J1acTH TIPOrPaMMHUPOBaHUsT — Kjraccam!

3HAaKOMCTBO C K/accaMu

MB&1 yske 3HaeM, 4TO IlepeMeHHbIe XPaHAT MH(POPMAITIIO U METO/IbI BBIIOTHS -
0T JIefiCTBYS, HO TI0Ka HAll MHCTPYMEHTapUil IPOrpaMMUPOBAHKS BCe ellle
HECKOJIbKO orpannder. Ham Hy»kHa BO3MOKHOCTD CO3/1aTh CYIIEPKOHTEHHED
CO CBOUMH IIePEMEHHBIMU U MeTOJaMU, Ha KOTOPbIEe MOKHO CCBLIATLCS U3
caMoro KOHTelHepa. ITO 1 OYyT KJIACCHL.

e KoHuentyajabHO KJacc XpaHUT HEeKYI0 MH(MOPMAIIHIO, IeHCTBUS U ITOBe-
JIeHe BHYTPU O/THOTO KOHTEIHEPa. DTH 3JIEMEHTBI MOTYT JIa’Ke OOIIAaThCST

JIPYT C IPYTOM.



3HaKOMCTBO C KJjlaccaMu 57

e TexHHYECKH KJIAaCChl — CTPYKTYPHI AaHHBIX. OHU MOTYT COZepPKaTh
nepeMeHHble, METO/IbI U IPYTYIO MPOTPAMMHYI0 WH(OPMAINIO, U Ha BCE
9TH HJIEMEHTHI MOJKHO CCBLITATHCS MTPU CO3IaHNN 00BEKTA KJIacca.

e Ilo cyru knacc — Hekuii mabaon. OH ycTaHABIMBAET IIPABUIIA JIJISI JIIO-
60ro 06beKTa (Ha3bIBAEMOTO SK3EMILIAPOM ), CO3AHHOTO C IIOMOLIBIO
aTOTO MabJIoHA.

Bor HaBepHsKa MOHSIN, 9TO KJIACCHI eCTh He ToAbKo B Unity, HO 1 B peasib-
HOM Mupe. [lasee MbI paccMOTpUM HanboJiee PacIpoCTPAaHEHHBIN KIacce
Unity u T0, Kak KJacchl paboTaroT B PeabHbBIX YCIOBUSIX.

CraHgapTHbI knacc Unity

I[Ipeskie 4em 3a/1aThCsT BOTIPOCOM, KaK BHITJISIUT Kiace B C#, OTMETHM, 4TO
BCIO 9TY IJIaBY BbI ysKe paboTasu ¢ kiraccoM. [1o yMordanuio Kas/Iplii crieHa-
puii, co3panubiii B Unity, siBJsieTcs KJIaCCOM, U Ha 3TO HaMEKaeT KJII0YeBoe
CJIOBO class B CTPOKeE J:

public class LearningCurve: MonoBehavior

Vmst MonoBehavior MpPOCTO O3HAYAET, YTO HTOT KJAACC MOXKET OBITH TIPUCO-
eflMHEeH K GameObject B crieHe Unity. B C# kiaccsl MOTYT cyIiecTBOBaTh
camu 1o cebe, 9TO MBI YBUINM, KOT/Ia Oy/IeM THcaTh aBTOHOMHBIE KJIACChI
B TJIaBe J.

TepMUHbI «CLEEHAPUIA» N «KNACcC» MHOMAA UCTIONb3YHOTCS B peCyp-
cax Unity kak CMHOHUMbI. [Ing egnHoobpasusa s 6yay Ha3biBaTb
darinbl C# cueHapusiMp1, ecniv OHWU NPUKPENIEHbl K 06bekTaM
GameObiject, 1 knaccamu, ecnm OHW aBTOHOMHBI.

Knaccbl — 370 WwabnoHsl

B nocnennem npruMepe paccMOTPUM HEKoe 110YTOBOE OT/iesIeHre. ITO OT-
JieibHasi aBTOHOMHAs cpejia, Y KOTOPOii ecTh CBOICTBA, Hanpumep dhusnye-
cKuii azmpec (1iepeMeHHas ) 1 BO3MOKHOCTD BBITIOJIHATD IEHCTBUS, TAKKE KaK
OTIIpaBKa BaIllero miuchbmMa (METOJIbI ).
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Kinacc PostOffice — 3TO OTIIMYHBIN TPUMeEP MOTEHITMATBHOTO KJacca, KO-
TOPBII MBI MOKEM OIIUCATh B CIeLYIOIEM IICEBIOKO/E:

PostOffice
{

// TepemeHHble
Address = "1234 Letter Opener Dr."

// MeToppl
DeliverMail()
SendMail()

¥

OcHoBHAag 110JIb3a 3/1€Ch 3aKJ/JII0Ya€eTCA B TOM, UTO, KOT'Zla I/IH(bOpMaHI/IH nI110-
BE€EHUE CJIEAYIOT 3apaHee OlIPEAEJICHHOMY I_Ha6.HOHy, CTaHOBUTCA BO3MOJK-
HBbIM OPraHnu30BaTb CJIOKHbIE ﬂeﬁCTBHH 1 MEKKJIIaCCOBOE O6H_IeHI/Ie.

Hanpuwmep, ecaiu y Hac ecTb APYroil KJjgacc, KOTOPBIM XOUeT OTIIPaBUTD
MCHMO Y€Pe3 HAIIl KJIACC, TO eMy He ITPUETCS Ta/[aTh, Ky/la UTH, 4TOOBI 3TO
caenarb. MOXKHO ITPOCTO BbI3BATH (DYHKITNIO SendMail 3 kiacca PostOffice
CJIeLyo1uM 06pa3oMm:

PostOffice.SendMail()

KpOMe TOTO, Mbl MOJKEM IIOJIYIUTDb a/I[p€C ITOYTOBOI'O OTAEJEHNA, 4TOOBI
3HaTb, Ky/la OTIIPaBJIATDH ITMCbMa:

PostOffice.Address
Ecnv Bac nHTepecyeT, OTKyAa B3S/IMCb TOYKM MeXAy C/ioBaMu

(ToueyHast HoTaumsl), TO Mbl PpaCCMOTPUM 3TO B KOHLIE T1aBbl —
AEPXUTECH Kpenye.

Tenepb 6a30BBIN MHCTPYMEHTAPHUI MPOTPAMMUPOBAaHKS B HAIlleM pac-
nopstkeHun (Hy, 110 KpaiiHelr Mepe, ero TeopeTudeckast yactb). /lamee Mbl
YTIyOUMCST B CHHTAKCUC U MTPAKTUYECKOE MCIOIb30BAHUE TIEPEMEHHBIX,
METO/IOB U KJIaCCOB.

PaboTa ¢ KOMMeHTapusMu

Bl MorJI 3aMeTHTB, UTO B ClleHapUu LearningCurve eCTb /IB€ CTPOKH CEPOTO
TekcTa (cTpoka 10 Ha puc. 2.6), HaunmHaroIecs ¢ IBYX KOChIX YepT, KOTOpbIe
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MOSIBUJIMCH B CIIEHAPUU CPa3y B MOMEHT €r0 CO3/laHus. DTO KOMMEHTapuu
K KOy — OueHb a(peKTUBHBIN U B TO Ke BpeMsl IIPOCTON MHCTPYMEHT I1PO-
rpaMMUCTA.

B C# ectb HeCKOJIBKO CIIOCOOOB CO3/1aHnst KOMMeHTapueB, a B Visual Studio
(1 Ipyrux peakTopax Kojia) UX COo3/[aHue YacTo YIIPOIIAeTCs C ITIOMOIIBIO
rOpsTYNX KJIaBUIIL

Hekoropbie crenuannctbl He Ha3Baan Obl KOMMEHTaPUU BasKHBIM dJie-
MEHTOM IIPOTPAMMUPOBAHUS, HO S BBIHYXK/EH C 9TUM He COTJIACUTHCS.
[TpaBusibHOE KOMMEHTHPOBaHME KOJla 3HAaUNMOI nHdopmMaleil — ojHa U3
CaMBIX BasKHBIX TIPUBBIYEK, KOTOPOIl T0JKEH 003aBECTUCH HAYMHAIOTIU I
MTPOTPAMMHCT.

[NpaKTUyHbIE KOCble

B CIleHapuu Lea rningCu rve €eCTb OJHOCTPOYHbIE KOMMEHTapuun:

// 3TO OAHOCTPOYHLIA KOMMEHTapwui

Visual Studio He BuanT B KO/Ie CTPOK, HAUMHAIOIUXCS C IBYX KOCHIX YePT
(6e3 Ipo6GesIoB MEKTY HIMH ), TO9TOMY BBl MOJKETE MCIIOJIB30BATh UX CKOJIb-
KO YIO/IHO Pa3.

MHOroCTpo4YHblE KOMMEHTapUn

W3 nasBanus ITOHATHO, YTO OJHOCTPOYHbIE KOMMEHTAPHUN OXBAaTbIBAlOT
JIMIIb OJIHY CTPOKY KO/Ia. Ecnau Bam HYKHbI MHOTOCTPOYHbIE KOMMEHTAPWH,
TO HYKHO HCITOJIb30BATh KOCYIO 4EPTY U 3BE3J0YKY B Ka4€CTBE€ OTKPbIBaA-
IOIMX W 3aKPbIBAIOMIUX CUMBOJIOB BOKPYT TEKCTa KOMMEHTapuU:A:

/* 310
MHOTOCTPOYHbIA KOMMeHTapuu * /

Bbl TakXke Mo)keTe KOMMEHTUPOBATb U PaCKOMMEHTUPOBaTL 6/10-
KW KOAa, BblAeNssl UX U UCMOJb3ys coveTaHue Knasuw 38+7?
B macOS u Ctrl+K+C B Windows.

BI/IIIGTI) IIpUMEPbl KOMMEHTAPHUEB — 3TO XOPOIO, a UCITIOJIb30BATH UX B CBOEM
KO/I€ €111€ JIyYIIIE. Hauatp KOMMEHTHUPOBATb HUKOI'Zla HE paHO!
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Bpems pgevictBoBaTh. [lJo6aBnseM KOMMEHTapun

B Visual Studio tax:xe ects y1o6Hast hyHKINST aBTOMATUIECKOTO CO3AHUST
KOMMeHTapueB. BBeure Tpu Kocbkle 4epThl B CTPOKeE, ITpeecTByomneit
J060i1 cTpoKe Kojia (epeMeHHbIe, METO/IbI, KJIACCHI U T. /I.), U B PE3yJIbTaTe
nosBUTCS 6JI0K KOMMeHTapreB summary. OTKpoiiTe LearningCurve 1 100aBb-
Te TP KOChIE YePThI HAJl METOIOM ComputeAge () (puc. 2.8).

16 /// <summary>
17 /// Computes a modified age integer
18 /// </summary>
19 void ComputeAge()
20 {
21 Debug.Log(currentAge + addedAge);
22 }
Puc. 2.8

[TogBUTCSA TPEXCTPOYHBII KOMMEHTAPHIi ¢ OIMCAHUEM METO/Ia, CO3IaHHbII
Visual Studio gng gannoro umenu meroga. CaMo onucanue HaXOLUTCS
Me)KZIy ,[[ByMH TEeraMM <summary>. PaSyMeeTCH, BbI MOKETE€ USMEHUTDH TEKCT
v 106aBUTh HOBbIE CTPOKH, HaKaB KJIABUIILY Enter, KaK U B TEKCTOBOM /10~
KyMeHTe, HO Teru HpI/I 9TOM y[[aJIHTI) HEJIb34.

[Tosb3a OAPOOHBIX KOMMEHTAPUEB OYEBH/HA, €CJIU BbI XOTUTE OTHCATH
CO3/IaHHBIN BaMU1 MeTO/I. Ec/ii BbI MCMIOTHb30BAIM KOMMEHTAPUIA C TPOMHON
KOCOU 4ePTOi, TO B IAJIbHEHIIIEM MOKeTe HABECTH yKa3aTe b MbIIITN HA UM
MeTo/a B J1io6oM Mecte Koza, 1 Visual Studio mokasker Bamr koMmMeHTapuit
(puc. 2.9).

11 /7 Start is called before the first frame update
12 void Start()

s = {

14 Computebge();

15 - } ] .

16 [ void LearningCurve.ComputeAge()

17 7, lJ,ICt:lmpl.rtes a modified age in_teger b frame

18 void Update()

19 ET]

Puc. 2.9

Ocrasioch MOHATH, KaK BCE, YTO MBI Y3HAJIN B 9TOH TJIaBe, TPUMEHSIETCS B UTPO-
BoM jiBrzkke Unity. 1 nMeHHO 06 5TOM MOTOBOPUM B CJIE/IYIOIIEM pasjierie!
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Cobupaem Bce BMecCTe

Korma mMbr pazobpannch co BceMu HY;KHBIME 3JIEMEHTaMU 110 OT/ETbHOCTH,
HPUIILIO BpeMst HeMHOro rmopaborars ¢ Unity, pesk/ie 4eM 3aBepiiaTh 3Ty
riaBy. B wacTHOCTH, HaM HY:KHO y3HATh O TOM, Kak Unity o6pabarbiBaer
cieHapun C#, npukperieHHble K 0ObekTaM GameObject. B aTom mpumepe
MBI TIPOIOJIKUM HMCII0JIH30BAThH HAIIl CIIeHAPUI LearningCurve u 00b-
€KT Main Camera.

CueHapvM NpeBpaLLatoTCs... B 3N1e€raHTHbIE KOMMOHEHTbI

Bce xommonenTsl GameObject — 9TO ClleHapuy, HAllMCAHHbIe BAaMU WJIU
nO6PBIME JTI0IbMU U3 KoMaH/pl Unity. OHaKo HaM He HYKHO PeTaKTH-
posartsb crenuduunble aud Unity KOMIIOHEHTDI, Takue Kak Transform, 1 UX
CIleHapHHU.

Korza cospanublii BaMu ciieHapuil oMeraercsi B 00beKT GameObject, OH
CTaHOBUTCS €Il[e OJHUM KOMIIOHEHTOM 3TOTO OOBEKTA U MOSIBJSIETCS Ha
manesn Inspector. C Touku 3pernst Unity on paboTaeT Tak ke, Kak u J1000M
JAPYTOil KOMIIOHEHT, a ero IyOJnYHble TlepeMeHHble, T0Ka3aHHble BHYTPU
KOMIIOHEHTA, MOKHO U3MEHSITh B J11060e Bpemst. HecMOTpst Ha HEBO3MOJK-
HOCTb Pe/laKTUPOBATh BCTPOEHHbIe KOMIIOHEHTbI Unity, Mbl Bce paBHO
MOKeM 00paIaThCs K X CBOWCTBAM M METOJIAM, UTO JieJiaeT ux s heKkTns-
HBIMU HHCTPYMEHTAMU Pa3pabOTKH.

Unity Takxxe aBTOMaTM4YeCKN HacTpamBaeT yaobountaemMocTb,
Korza cLeHapuil CTaHOBUTCS KOMMOHEHTOM. Bbl MOrnv 3aMeTuTb,
4TO, KOrAa Mbl 106aBMM cleHapwit LearningCurve k 06bekTy Main
Camera, Unity oTtobpasun ero umsa kak Learning Curve, a nepe-
MeHHas currentAge npeBpaTuiacb B napameTp Current Age.

B mpezpiayiiem nynkre « Bpemst eficTBOBaTh» MBI yiKe TIPOOOBAIN MEHSITH
3HauYeHKe IIepeMeHHOI Ha laHe n Inspector, 1 Teniepb rmopa boJiee moapodHO
OCTaHOBUTBCS HA TOM, KaK 310 paboTaet. EcTh iBe cuTyarum, B KOTOPBIX BbI
MOJKeTe U3MEHUTh 3HaUeHHe CBOMCTBA:

® B pekrMe BOCITPOU3Be/IeHUS UTPH;

® B pexuMe pa3pabOTKU.
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VI3MeHeHus, BHECEHHBIE B PeKKIMe BOCIIPOU3BEAEHNUS, BCTYIIAIOT B CUJLY He-
ME/JIEHHO B p€aJIbHOM BpeMEHU, YTO OTJIUYHO IMMOAXOAUT JJIA TECTUPOBAHUA
U HaCTPOIKKM UTPOBOTO mporecca. [Ipu 9ToM J100ble U3MEHEHNS, BHECEHHBIE
B peskiMe UIpbl, OyAyT yTpadeHbl, KOIa Bbl OCTAHOBUTE UTPY U BEPHETEChH
B PEKUM pa3pabOTKU.

Kor/ia Bbl HaX0ITeCh B pesKUMe pa3pabOTKH, JIF0Oble H3MEHEHWsI, KOTOPBIE
BbI BHOCHTE B IlepeMeHHble, OyayT coxpaterbl B Unity. ITo 3HAYUT, 4TO
ecsu Bbl Bbiiiziere n3 Unity, a 3aTeM repesarycTuTe ero, To u3MeHeHusI Co-
XPaHSTCSL.

M3MeHeHNs, KOTopble Bbl BHOCUTE B 3HAY€HWS Ha NaHenwu
Inspector, He BAMSIOT Ha CLeHapWIA, HO B PeXUMe BOCNpou3Beae-
HUS 3aMEHAOT Co60oM Ntobble 3HaYEHUS!, KOTOPbIE Bbl HA3HAYMIIU
B CLieHapuu.

Ecii BaM HY;KHO OTMEHHUTH KaKue-Tnb0 M3MEHEH s, BHeCEHHbIe Ha TTaHe i
Inspector, BbI MOKeTe COPOCHTD CIIEHAPHIT /10 3HAYECHHH 110 YMOTIaHHIO (MHO-
I/1a Ha3bIBaeMbIX HAYaIbHBIMT ). [1leTkHITE HA 3HAUKE C TPEMST BePTHKAJIb-
HBIMU TOYKAaMH CIIPaBa OT JIF0OOTO KOMITOHEHTA, a 3aTeM BbIOepUTe KOMaH/LY
Reset, kak 1mokasano Ha puc. 2.10.

v #| v| Learning C

Remove Component
Move Up
Move Down

Copy Component
Paste Component As New
Paste Component Values

Find References In Scene

v

Puc. 2.10
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ITO IOJIKHO BaC YCHOKOUTH, TOCKOJIbKY, €CJIU BBl BAPYT 3aUTPAJIHUCDH CO
3HAYEHUSIMU TEPEMEHHDIX, BCET/Ia €CTh BO3MOKHOCTH cOpoca.

Pyka nomowum ot MonoBehavior

Eciu ciienapun C# gasnsiorest kiaccamu, To oTkysa Unity 3HaeT, HY;KHO
nenaTh clieHapuii KOMITIOHEHTOM uian HeT? OTBeT MpocCT: LearningCurve
(u 6ol crieHapuii, co3nannbiii B Unity) Hacaemyercst oT MonoBehavior
(zpyroro kiacca). [list Unity 1o o3Hauaer, uro kinace C# MOKHO TIpeod-
pas3oBaTh B KOMIIOHEHT.

Tema Hacsre0BaHMsT KJIACCOB HA IAHHOM dTarie OYeT IJIsl BAC CJI0KHOBATA.
BoipasuMcst Tak: ecTb Kjacc MonoBehaviour, KOTOPBIN 1Ipe/lOCTaBJIsIeT He-
CKOJIPKO CBOMX MEPEMEHHBIX U METO/IOB KJaccy LearningCurve. B riase 5
MBI PACCMOTPUM HACJIE0BAHUE KJIACCOB MOAPOOHO.

Wcnomb3yemble HaMu MeTOJIBI Start() u Update() MpUHAAIEKAT KJIACCy
MonoBehavior, koTopbiil Unity 3amyckaeT aBTOMaTHUYECKH JJIs1 JII0OOTO clie-
Hapus, TPUKPEIJIEHHOTO K GameObject. MeToj Start() 3amyckaercs oiuH
pas mmpu 3amycke ClieHbl, a MeTo/] Update() BBIIIOJIHAETCS B KaXKIOM KaJipe
(B 3aBUCUMOCTH OT YaCTOTHI KQJ[POB BAIlleTO KOMIThIOTEPA).

Terepn, Kor/a BbI HEIJIOXO MO3HAKOMUJINCH € IoKyMeHTaieir Unity, mpe-
JIararo BaM PENTUTh HEOOJIBINYIO TOMOJTHUTENBHYIO 3a/1a9y, KOTOPYIO ST JIJIsT
BacC MOATOTOBUII!

Ncnbitanne repos. Mwem MonoBehavior B Scripting API

Teniepb BaM 11opa 0CBOUTBCH € JIoKyMeHTanueir Unity caMocTosITeIbHO,
1 YTO MOJKET OBITH JTydIlle, 4eM TIOMCKATh HEKOTOPBIE U3 PACIIPOCTPAHEHHBIX
METO/I0B MonoBehavior:

® 101poOyiiTe MOUCKaTh METO/IbI Start () 1 Update() B Scripting API, 4TO-
OblI JTydlIle IIOHSTh, YTO U KOra oHu geaoT B Unity;

® ecyit He GOMTECH, TO TIOUUTANTE O KJIacce MonoBehavior eliie U B PyKOBOJI-
CTBE, T/Ie O HeM paccKasaHo OoJree TTopOOHO.

[Tpesxie yeM CIMIIKOM TTyGOKO MOTPY3UThCS B HAIIIE TIPUKJIIOYEHIE B MUPE
nporpammupoBanusd Ha C#, HaM HY’KHO PaCCMOTPETD MOCTEHUN BaSKHBIH
3JIEMEHT — CBsI3b MEXK/Iy KJIaccamMu.
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CB43b MeXxay Kiaccamu

I[O CHUX IIOp 4 OIIMCbIBaJI KJIACChI U, KaK CJIE€ACTBUE, KOMIIOHEHTbI Unity
KaK OT/l€JIbHbIE aBTOHOMHbBIE CYIIITHOCTH. O,I[HaKO B ﬂeﬁCTBHTeHbHOCTH OHI
F]Iy6OKO IeperieTenbl. Crnoxxuo CO3/IaTb CEPbE3HOE ITPUJIOJKEHNE, B KOTOPOM
He ObLIO ObI HUKAKOTO BSaHMOI[efICTBI/IH WJIN CBA3U MEKY KIIaCCaMU.

Ecnu BoI CIIe HE 3a0bLI1 Hpe,ﬂbl[[y]l[ldﬁ IIPUMEDP C IMOYTOBbIM OTAEJIEHUEM,
TO B HEM HCITOJIb30BaJIM TOYKMH, yTOOBI COCJIATHCS HA KJIaCChl, II€epEMEHHDbIE
1 METO/IbI. Ecin NpeACTaBUTD KJIAaCChl KaK KaTaJlOTI'u I/IH(l)OpMaL[I/II/I, TO TO-
YedyHasda HOoTallud — 3TO MHCTPYMEHT MHAEKCAIlN:

PostOffice.Address

C TOMOIIBIO TOYEYHOI HOTAI[MH MOKHO TIOJTYYUTh JIOCTYII K JIFOOBIM Iepe-
MEHHBIM, METOJIaM WJTH [PYTUM THUTIAM JIAaHHBIX B KJacce. ITO TIPUMEHIMO
M K BJIOJKeHHOI WHMopMaruy i nHGOPMAIIUK O MOKIaccaX, HO ATUMHI
BOIIPOCAMU MbI 3aiiMeMCsI TT037Ke, B TJIaBe J.

ToueyHast HOTAIMS TaKXKe OTIPE/IETSIET CBSI3b MEK/Ly Kiaccamu. Korza kiac-
cy TpebyeTtcst nHGOPMAIIHS O IPYTOM KJIACCE UM OH XOUET BBITIOJTHUTD OIIH
73 €ro MeTOJI0B, UCIIOJIb3yeTCA TOYeYHAsd HOTAIIH:

PostOffice.DeliverMail()

ToyeyHas HOTaUMsl MHOrda yroMMHaeTcs Kak «onepatop (.)»,
Mo3TOMY HE pacCTpauBaTECh, ECIN YBMAWUTE B AOKYMEHTALMU
He4yTo noaobHoe.

Ecnm Toueynast HoTanus BaM 110Ka He HPABUTCS, TO HE BOJTHYHTECH, elle
MPUTPETECh. ITO KPOBOTOK MTPOTPAMMBI, TIepeIAl0NTIi WHMOPMAIIIIO 1 KOH-
TEKCT TY/Ia, T/Ie 9TO HEOOXOIINMO.

[MlopBenemM ntoru

MBI MHOTO 4ero paccMOTpPEJIN Ha 9TUX HECKOJIbKUX CTpaHUIlaX, HO IOHUMa-
Hue beH[[aMeHTaJII)HbIX HOHHTHfI, TaKMX KaK II€EPEMEHHbIE, METO/IbI U KJIACChI,
3AJIOKUT ITPOYHYIO OCHOBY JIS1 JlaTbHEUIIIero Pa3BUTHA. HOMHI/ITC, 4TO y BCEX
ITUX 2JIEMEHTOB €CTb HACTOAIINE aHAJIOTHU B p€a/IbHOM MUPE. HepeMeHHbIe
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XPaHAT 3HAYE€HUA, KaK ITIOYTOBbIC ANIUKN XPAHAT IIMCbMa. MeTOI[bI, CJIOBHO
PELEITBI, XPpaHAT MHCTPYKIIMH, KOTOPbIM HYKHO CJIEA0BATD JJIA JOCTUKE-
HH 3apaHee OIIPEACJICHHOTO pe3yJibTaTa. Kmaccwr — ato HIa6JIOHbI, HOIIO6-
HbIC YEPTEKAM. Bwr He moskeTe IIOCTPOUTD Z1I0M 6e3 XOpouio 1nMpoJiyMaHHOT O
zmsafz’ma, KOTOpOMY 00s13aTeIbHO CJIE/10BATDb, 4yTOOBI HUYETrO He yaJso.

B ocraBrmeiicst yacTi KHUTH MBI PACCMOTPUM CMHTAKCHUC C#c HYJIAA U B CJIe-
ZIyIOH.IefI rjlaB€ Ha4HEM C HOleO6HOCTeI>'I O TOM, KaK CO3aBaTb IIEPEMEH-
HbI€, YIIPaBJIATH TUIIaMW 3HAUYEHWI U pa6OTaTb C ITPOCTBIMU 1 CJIOKHBIMUA
METOJaMMU.

KoHTposibHble BONpocCkl. OCHOBHbIE
aneMeHTbl C#

1. KakoBo ocHOBHOe HazHaYeHNe TIepeMEHHBIX ?
2. Kakyto poJib B ClIEHApUSIX UTPAIOT METO/IbI?

3. Kak ciienapuii npeBpaTuTh B KOMIIOHEHT?
4

. Jlog gero HysKHA TOUeUHast HOTAIIHS ?



[lorpy>keHne B nepemMeHH:ble,
TUMNblI N MeToAbI

[Tonavyasry B 0CBOEHUU JIOOOTO SI3bIKA MPOTPAMMUPOBAHUST BO3HUKAET
dbyHmamenTanbHast IpobaemMa — Bbl IOHUMaeTe HaOUpaeMble CI0Ba, HO
He ux HazHayeHue. OOBIYHO B TAKMX CUTYAIMSIX BO3HUKAET TTAPaJIOKC, HO
porpaMMHUpPOBaHue — 0COObIIT CIydail.

C# mammcan Ha anTmiickoM. HecooTBeTcTBUE MEXKTy CITOBAMH, KOTOPBIE
BbI HCIIOJIb3YeTe B CBOei skusnu, u koo B Visual Studio Boznukaer nz-3a
OTCYTCTBUSI KOHTEKCTA, KOTOPBIH BCeT/ia pa3Hblil. Bbl 3HaeTe, Kak IMPOU3HO-
CHUTb U 3allUCBIBATh CJIOBA, UcHojb3yemble B C#, HO He 3HaeTe, TJe, KOT/a,
oyeMy H, 4TO Hanbosiee BaKHO, KAK MMEHHO OHU TIPEBPAIIAIOTCS B SI3BIK
IIPOrpaMMUPOBAHUSL.

B 2701 T1aBEe MBI OTOWZIEM OT TEOPUU MPOTPAMMUPOBAHUSA U CleTaeM
TepBbIe Mark Ha HaIlleM MyTH K PeaJibHOMY ITPOTpaMMUpOBaHuio. Mbr 10-
TOBOPUM O TIPUHATHIX MpaBuaax (HOpMaTUPOBAHUS, METOIaX OTJIAIKU
U cocTaBjieHUH GoJiee CJIOKHBIX TPUMEPOB MEPEMEHHBIX 1 METO0B. Ham
HY’KHO OCBETUTH MHOTO BOIIPOCOB, HO K MOMEHTY, KOT/la BBI JlOW/IeTe 110
KOHTPOJIBHBIX BOIIPOCOB, MbI PACCMOTPUM TaKHe BbICOKOYPOBHEBbIE BO-
MTPOCHI, KaK:

e rnuniem Ha C# IpaBUIIBHO;

® OTJIaJIKa Balllero KoJia;

® 00bsIBIIEHNE TIEPEMEHHDIX;

® JCIOh30BaHNE MOIU(UKATOPOB JIOCTYIIA;

® 1oHATHE 00JIACTH BUANMOCTH TIEPEMEHHBIX;

® pabora ¢ METOaMI;

® aHaju3 paclpocTpaHeHHbIX MeTo10B Unity.



Muwem Ha C# npaBuibHO 67

[Mwem Ha C# npaBUbHO

Ctpoku Kojia paboTaloT Kak MPEIJIOKEH s, TO €CTh B HUX JOJIKEH OBITh
HEKUI pas/le/InTeNbHbIN W KOHeUHbIH cuMBoJI. Kaxknas crpoka C#, Ha-
3bIBaeMasi OIIePaTOPOM, 00SI3aTEIbHO JOJKHA 3aKaHUYNBAThCS TOUKOI ¢ 3a-
ISITOH, YTOOBI KOMITUJISITOP MOT TIOHSITD, T/Ie 3aKaHYNBAETCST OJTHA KOMaH/[a
U HAYMHAETCsT IpyTasi.

OpHako ecTh 0/fHa 0COOEHHOCTH, O KOTOPOI BaM HYKHO 3HaTh. B oTimune
OT OOBIYHOTO ITUCHMEHHOTO SI3bIKa, C KOTOPBIM BbI 3HAKOMBI, otiepatop C#
He 00sI3aTeJIbHO J0JIKEH PACIoiaraThCst B OHOI cTpoKe. [Ipobesibl 1 cuMBO-
JIBI TIEPEeHOCA CTPOKU KOMITUJISITOPOM UTHOpHUpYIoTest. Hanpumep, mpoctyio
TIEPEMEHHYIO MOKHO OOBSIBUTH TaK:

public int firstName = "Harrison";

a MOKHO U TaK:

public
int
firstName

"Harrison";

O6a aTu (hparMenTa Koja OAMHAKOBO mpuemaeMbl 1ag Visual Studio,
HO BTOPOW BapuUaHT KpaiiHe He 0100pseTcst COOOIIECTBOM Pa3paboTYNKOB
[POrPaMMHOTO 0bOecIiedeHust, TIOCKOJIbKY TaKOH KOJI CTAHOBUTCSI YPE3BbI-
YaiiHO TPYAHBIM /IS YTeHU. Vest COCTOUT B TOM, YTO IIHCATh IPOrPaMMbl
HY/KHO KaK MOKHO 3(eKTUBHEE U MOHATHEE.

BbIBalOT MOMEHTbI, KOrZia OrnepaTop Moy4aeTcst CIMLLKOM AJINH-
HbIM 1 HEe YMeLL@eTcs B OAHON CTPOKE, HO 3TO peaKoCTb. Ho ecnm
TaK NpoM30LW0, TO 0ThopMaTUPYWTE AaHHbINA ONepaTop TakuM
06pa3omM, 4Tobbl 1 Apyrve Ny MOMIM ero NMoHATb, U He 3a-
6yabTe TOUKY C 3ansTou.

Bropoe mpaBmio hopmMaTHpoOBaHIsS, KOTOPOE HY/KHO 3amucaTh y cebst Ha
MOZKOPKE, — MCIOJIb30BaHMe (PUTYPHBIX CKOOOK. Y BCEX METOJIOB, KJIACCOB
1 nHTEPdENCOB TTOC/Ie UX 00bSIBIEHUS IOJIKHA UITH Mapa (GUTYPHBIX CKO-
6OK. MBI TIOTOBOPUM O KasKIOM 13 9THUX 9JIEMEHTOB GoJiee moIpoOHO MO3IKeE,
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HO MPOAyMaTh cTaHAapTHOE opMaTUpOBaHue HYKHO 3a0/1aroBpeMeHHO.
Tpaguronnas npaktuka B C# — mucath KaskIyio CKOOKY Ha HOBOIT CTPOKE,
KaK IMOKa3aHO HUKE:

public void MethodName()
{

}

Onnaxko, Kor/ia BBl co3faere B pegaktope Unity HOBBIN clieHApUil W OT-
KpbIBaere JoKyMeHTanuio Unity, nepsas ¢purypHas ckoOKa OKa3bIBaeTCs
B TOI1 JK€ CTPOKE, YTO U OOBbSABJICHIE:

public void MethodName() {

}

Y6uBaThcst U3-32 9TOTO HE CTOUT, HO BasKHO COOJIIOATH TIPUHATHIE IPHH-
bl B unctom kome C# Beerzia kaskiast CKOOKa 3aHMMAET HOBYIO CTPOKY,
B TO BpeMsi Kak ripumepbl C#, csizarnbie ¢ Unity u pa3paboTKOM Urp, yarie
o opMIIEHBI TaK, KaK TIOKa3aHO BO BTOPOM 00pasIie.

Xopomnii, mocses0BaTeIbHbIN CTUIH (HOPMATHPOBAHUS NMEET OIPOMHOE
3HAYeHWe, KOT/IA BbI TOJTHKO HAuMHAETe IIPOTPAaMMHUPOBATh, PABHO KaK U BO3-
MOKHOCTH HAKOHEI[ YBUETb TJIOJbI CBOEH paboThl. B cienytomem paszese
MBI [TOTOBOPUM O TOM, KaK BBIBOJIUTH IIepPeMEHHbIe U MH(MOPMAIUIO TIPSIMO
B koHcoJsin Unity.

OTnagka koaa

Korma Mbr 6yem paboTaTh Ha/l IPAKTUYECKUMHE [TPUMEPAMU, HaM TOHAI0-
6urcs crocob pacrnedaraTh MHGOPMAIMIO M OT3bIBbI HA MAHEJN KOHCOJIN
B pegakTope Unity. B mporpaMmMupoBaHuu 3TO Ha3bIBAeTCs OTIAANKOM,
u B C# u B Unity ecTh BcrioMoratesibHble METOJIbI, YITPOIIAIONINE AaHHBII
mportecc 17ist pa3padoTankoB. Kaskibiit pas, Kor/a st MOIMpoIILy Bac OTJIaJNTh
WJI BBIBECTH YTO-TMO0 HA 9KPaH, UCHOJIb3YITE OJIMH U3 METOI0B, KOTOPbIE
OTIMCaHBI HUKE.

e i TPOCTOTO TEKCTA MU OT/IENTbHBIX TIEPEMEHHBIX 33/IeHCTBYTE CTaH-
JIAPTHBINA MeTOJI Debug. Log (). TekcT 1o/KeH ObITh 3aK/II0Y€H B KaBbIUKI,
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a IepeMeHHbIe MOJKHO HCII0JIb30BaTh HATIPSAMYIO, Oe3 100aBIeHMsT CHM-
BoJIoB. Harnpumep:

Debug.Log("Text goes here.");
Debug.Log(yourVariable);

e s Gosiee CIOKHOIN OTJIAAKK KCIIOAb3YIiTe MeTOJ Debug. LogFormat ().
OH 1o3BoJIsIET pa3MeliaTh epeMeHHble BHYTPU BBIBOJAMMOTO TEKCTa
gepes 3arnosHuTesin. OHM OTMeYeHbI Tapoil (PUTYPHBIX CKOOOK, Kask/ast
U3 KOTOPBIX COAEPAKUT MHIEKC. MHIeKe — 9T0 0ObIYHOE YNCJI0, HaulHA-
foteecs ¢ 0 1 mocJieIoBaTETbHO yBemunBaioieecs Ha 1.

B caenyroniem npumepe 3anoJHuTeN b {0} 3aMeHsieTcd 3HaUeHUeM Tiepe-
MEHHOU variablel, {1} — 3Ha4YeHUEM variable2 U T. /..

Debug.LogFormat("Text goes here, add {0} and {1} as variable
placeholders"”, variablel, variable2);

Bot MOTIN 3aMETUTD, UTO B HANITUX METO[AX OTJIAJIKU MBI UCTIOJTb3YEeM TOUEY-
HYTO HOTAIIUIO, ¥ 3TO HE CIy9aiiHOCTb! Debug — Kj1ace, a Log() M LogFormat() —
METO/IbI U3 JJAHHOTO KJIacca, KOTOPbIe Mbl MOKeM 3a/ieiicTBoBaTh. [ToapobHee
00 3TOM — B KOHIIE TJIaBBL.

Tenepb, 3Had O BOSBMOJKHOCTAX OT/Ia/IKKM, Mbl MOJKEM CMEJIO ABUTATbCA Ja/Ib-
e u FJIy6>Ke IIOTPY3UTHCA B TO, KaK 00BABIAIOTCS IIepeMEHHbIC, a TAKXKE
B pa3/IM4YHbIE C110CcO0ObI UCITOIb30BAHNU CUHTAKCUCA.

Ob6bsiBNEHNE NEPEMEHHbIX

B npenpiyineii riiaBe Mbl IOCMOTPEJIH, KaK 3alIMChIBAIOTCSI TIePEMEHHbIE,
1 KOCHYJIUCh BBICOKOYPOBHEBOTO (DYHKITMOHAJIA, KOTOPBIM OHU MTPEI0CTaB-
sstior. OJIHAKO HAM BCe ellle He XBaTaeT CHHTAKCHCA, KOTOPbIiT TI03BOJINIT ObI
peasin3oBaTh 3TOT (hyHKIMOHAI. [lepeMenHbIe He TIPOCTO TOSIBJISIOTCS B BEpPX-
Heil vactu cieHapusi C#. VIX Hy)KHO OOBSIBIIATH B COOTBETCTBUU C OTIPE/Ie-
JIEHHBIMU TIpaBUIaMu 1 TpeboBanusivMu. Ha camom 6a30BOM yPOBHE OTepaTop
HIEPEMEHHON JI0JIKEH YIOBIETBOPSITH CJIELYIONTIM TPEOOBAHUSIM:

® HCO6XO,ZII/IMO YKa3aTb TUIl JaHHbIX, KOTOPbIE 6y1I€T XPaHUTDb IIEPpEMEHHA;

® TJIiepeMeHHasa J0JKHA MMETh YHUKAJIbHOE MM,
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® ccJIM Mbl [IpUCBanBaeM llepeMeHHON 3HayeHne, TO OHO JI0JI’KHO COOTBET-
CTBOBATh YKAa3aHHOMY THILY;

® 00bsBIIEHNE TIEPEMEHHOIT JOJIKHO 3aKaHUNBATHCS TOYKOM € 3aIISTOM.

COBOKyHHOCTI) ITHUX IIPpaBWJI 1a€T CJIeIIy'IOIHI/Iﬁ CHMHTaKCHUC:

dataType uniqueName = value;

MepeMeHHbIM HY>XHbl YHUKaNbHbIE UMEHA, YTOObI M36eXaTb KOH-
(NMKTOB CO C/TIOBaMK, YXKe UCMOb3yeMbIMU B CaMoM C#, KOTOpbIE
Ha3bIBAOTCS KITHOYEBBIMU. Bbl MOXETE HANTV MOJHbIV CMUCOK 3aLLm-
LLIEHHbIX KITIOYEBBIX CNOB, NPoias No ccbinke docs.microsoft.com/
ru-ru/dotnet/csharp/language-reference/keywords/.

ITOT CUHTAKCHUC TIPOCT, akKypaTeH 1 apdexTuBeH. O1HAKO SA3bIK IPOrpaM-
MUPOBaHUsI He ObLJ ObI TI0JIE3€H B JIOJTOCPOYHON MTEPCIIEKTUBE, €CJIU OB
CYIIECTBOBAJ TOJIbKO OJIFH CIIOCOO CO3/1aTh YTO-TO UCIOJIB3YEMOE CTOJIb
4acTo, KaK MepeMeHHble. B C/I0KHBIX TPUJIOKEHUSIX U UTPAX BCTPEYaloTCs
pasHble BapUaHThl IPUMEHEHUS U ClieHAPUH, KaK/IbIil 13 KOTOPbIX HaIlMCaH
C MCTIOJIb30BaHNEM YHUKAIbHOTO cuHTaKcuca C#.

O6bsiBNeHne Tuna u 3Ha4YeHns

Haubosee pacpocTpaneHHbIN ClieHaApUii CO3aHKs IEPEMEHHBIX — TOT,
B KOTOPOM BCst HeoOXoqumast nH(GOpMaIlis YKa3bIiBaeTcs: cpasy npu 00b-
siiennn. Hanpumep, ecin ObI MbI 3HAJIM BO3PACT MUTPOKA, TO HAMCAIN ObI
HEYTO TaKoe:

int currentAge = 32;
B 37011 cTpOKE BBITOJHEHBI BCE OCHOBHBIE TPEOOBAHUSI:

® yKaszaH THI JaHHBIX — int (COKpalenue oT integer);

® JICIHOJIb3YETCS YHUKAJIbHOE UM currentAge;

® 32 — 11eJI0e YMCII0, COOTBETCTBYIOINIEE YKAa3aHHOMY TUTTY TaHHBIX;
® oTepaTop 3aKaHUYMBAETCS TOUKOU € 3aTISTOM.

OpmHako OBIBAIOT CITy4au, B KOTOPBIX HY/KHO OOBSIBUTD TIEPEMEHHYIO, HE 3HAsT
ee 3nauerust 3apanee. Q6 9TOM MBI TOTOBOPUM B CJIEYIONIEM TTO/IPA3/IETE.
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ObbsaBneHue Tuna 6e3 3HadYeHud

PaccMoTpuM Apyroi cirydail: BaM M3BECTHBI THIT JAHHBIX, KOTOPbIE BbI XO-
TUTE XPAaHUTD B IEPEMEHHOM, 1 ee M, a 3HaYeHne HenssecTHO. OHO Oyaer
BBIYKCJIEHO ¥ PUCBOEHO T/le-HUOGY/Ib €llle, HO BaM BCe PaBHO HYKHO 00b-
SIBUTH TIEPEMEHHYIO B HavaJIe CIleHAPUSI.

Jra CUTyanusa naeajabHoO IIOAXO/AUT /1JIAd BOT TaKOTO O6'I)$IBJI€HI/IHI

int currentAge;

31ech orpeiesieHbl TOIbKO TUT (int) U yHUKaJIbHOE UMS (currentAge),
W TaKoil omepaTop Toxke paboTaeT U COOTBETCTBYeET MpaBuiaM. bes mpu-
CBOEHHOTO 3HAYEHUS ITePeMeHHasl MMOJIyUYUT 3HAYEHIE 110 YMOJIYaHHIO, CO-
OTBETCTBYIOILIEE TUILY IlepeMeHHOH. B 1anHoM ciydae currentAge craHeT
PaBHO @, YTO cOOTBeTCTBYyeT Tuily int. Korma hakruueckoe 3nadenue Oyaer
M3BECTHO, €T0 MOXKHO JIETKO YCTAHOBUTD B OT/IEJIBHOM OIlepaTope, yKa3aB
UM IePEMEHHON U TIPUCBOUB €ii 3HaYeHue:

currentAge = 32;
MonHbIN cnnMcok Bcex TUMoB C# M MX 3HAYEeHWUin MO yMomnya-

HUIO MOXXHO HalTu no aapecy docs.microsoft.com/ru-ru/dotnet/
csharp/language-reference/builtin-types/default-values.

3/1eChb BBl MOJKETE CIIPOCHUTD, IOYEMY ¥ ITUX MEPEMEHHDBIX HE OBLIO KJIIO-
YEeBOT0 CJI0OBa public, HA3BIBAEMOTO MOOUPUKAMOPOM docmyna, KOTOPOe
MbI BUJIEJIA B TIPEJIBIIYIIIUX TIPUMepax crieHapues. /[eso B ToM, 4TO HA TOT
MOMEHT Y Hac He OBbLIO MOYBBI JIJIsI PA3TOBOPa O JaHHOM MOAUMUKATOPE.
Tertepb TIpuUIIIIO BpeMs BEPHYTHCSI K 3TOMY MOMEHTY.

icnonb3oBaHne MoanUKATOpPOB AOCTYMNa

Wrtak, 6a30BbIil CHHTAKCUC HAM MOHSTEH, TI09TOMY TepeiizeM K 6oJiee TOH-
KHUM [TO{POOHOCTSIM OIIEPAaTOPOB MepeMeHHbIX. II0CKOIBKY MBI YMTaeM KO/
cJIeBa HAIIPABO, UMEET CMBIC/I HayaTh II0APOOHOE U3yUeHHe IIePeMEHHbIX
€ KJIFOUEBOTO CJIOBA, KOTOPOE TPAJUIIMOHHO UJIET TIEPBBIM, — ¢ MOAM(pUKa-
TOpa JI0CTyTIA.
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BarusinuTe Ha niepeMeHHble, KOTOPbIE MBI KCITOJIb30BAJIH B ITPE/IbIIYIIEH IJia-
BE B CIIeHApHHK LearningCurve, 1 BBl YBUINTE, 4TO MEPe/] X 00 BSIBJICHUSIMU
M00ABJIEHO IOTOJHUTEIBHOE KIIOYEBOE CJIOBO public. ITO MOIUbUKATOD
JIOCTYIIA K TIePEMEHHOIT, TO eCTh HEKHiT mapamMeTp 6e301acHOCTH, OTPE/Ieisi-
IONIUH, KTO U 4TO MOKET MOJIYYUTh OCTYT K UH(MOPMAIINK O TTepeMeHHO.

Jliobas nepemeHHas, He nmetowas moaudukatopa public, no
yMOn4aHuio nony4vaet moamdukaTop private n He 6yger oto-
bpaxaTtbcs Ha naHenun Inspector B Unity.

Ecsmi Mbt 106aBUM MOM(UKATOP, TO PELENT CHHTAKCHCA, KOTOPBIN MBI CO-
GpaJti B HauaJIe ATO¥ TJIaBbl, Gy/IET BBITJISIIETD CIELYIONNM 06Pa3oM:

accessModifier dataType uniqueName = value;
Xors siBHbIe MOAM(DUKATOPBI JOCTYIA TIPH 00BSBICHUN TIEPEMEHHON
He BCerjia HysKHbI, HAUMHAIOLIMM [IPOrpaMMUCTaM ObLIO ObI XOPOILO 3aBe-

CTH IIPUBBIYKY UX I[O6aBJIHTb. ITO JIUIITHEE CJIOBO 3HAYNUTEIHLHO ITOBHIIIIAET
YUTaeMOCTb 1 HpO(l)eCCI/IOHaJII/BM Balllero Ko/a.

Bbibop ypoBHS 6€30MacHOCTH

B C# ectb YeTbIpe OCHOBHBIX MOI_II/I(l)I/IKaTOpa A0CTYIIa, HO BaM, KaK HOBUY-
KaM, 4alll€ BCETo IMpeACTOUT pa6OTaTb C IBYMS U3 HUX:

® public — mepeMeHHast JOCTYIHA JJIst JIOOOTO clieHapust 6e3 orpaHu-
YeHU;
® private — mepemMeHHas JOCTYITHA TOJbKO B KJIacCe, B KOTOPOM CO3/IaHa

(oH Ha3bIBAETCS cojlepKaNMM KaaccoM (containing class)).

Jlio6ast mepementast 6e3 Mo ruKaTopa A0CTyIIa [0 YMOJTYAHUIO SBIISIETCS
YJaCTHOM.

Ects ete 1Ba 6ostee CI0KHBIX MOAUDUKATOPA:

® protected — AOCTYIIHa M3 CO/IEpsKRalllero KjacCa UJjan NpoOu3BOAHBIX OT
HEro TUIIOB;

® internal — ZOCTYITHA TOJIBKO B TEKYyIIeil cOOpKe.
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Kaskaprit 13 9Tux MOAN(PUKATOPOB MPE/IoJaraeT CBOM BapUaHThl UCIIOJIb-
30BaHUsI, HO TIOKa MbI He JIOIILIN 10 O0Jiee CI0KHBIX TJIaB, 0 MOAU(DUKATOPAX
protected 1 internal MOKHO BPEMEHHO 3a0bITh.

CyuwlecTByeT elle ABa KOMOMHMPOBAHHbLIX MoaMdUKaTopa, HO
B 3TOW KHWUIe Mbl He ByeM MX UCMoNb30BaThb. [MoapobHee 0 HMX
MO>HO MOYUTaTb, MPONAs Mo ccbinike docs.microsoft.com/ru-ru/
dotnet/csharp/language-reference/keywords/access-modifiers.

Terepb onpobdyem aTu MOANDUKATOPHI TOCTYIIA!

Bpemsi aeiictBoBaThb. [lenaemM nepemMeHHyo YacTHOW

Kak u B peasibHOM JKU3HK, OJJHU JAHHBIE HEOOXOAMMO 3AIHIIATD, & APYTHIe
MOJKHO Tlepe/laBaTh KOHKPETHBIM JIIO/IAM. Eciin B BalleM IIpoeKkTe HeT He-
06XOIMMOCTH U3MEHSITh TIEPEMEHHYT0 Ha Tanesn Inspector niim 0Opanarhest
K Heil U3 IPYTUX CIIeHAPUEeB, TO TAKO ITePEMEHHOI MOKHO 33/1aTh MO/~
dbukarop private.

[Mogpenaktupyem ciieHapuii LearningCurve, BBIIIOJIHUB CJeAYIONINE /1€ii-
CTBUSI.

1. Nsmenure moaudukarop gocTyma nepeMeHHol currentAge ¢ public Ha
private n coxpanuTe aii.

2. Bepnurech B Unity, BeiGepute 00bEKT Main Camera U TIOCMOTPUTE, YTO
N3MEHUJIOCH B pasziesie LearningCurve.

[TockosbKy TIepeMeHHast currentAge TeIeph SIBJISETCS YaCTHOM, OHa GOJIb-
1e He 0TOOPasKAeTCsT HA MaHeJ u Inspector U [OCTYITHA TOJIBKO B CIIEHAPUT
LearningCurve (puc. 3.1). Ecii MbI HazkmeM KHOTIKY Play, To ciieHapuii 6yaer
paboTaTh TOYHO TaK jKe, KaK ¥ PaHbIIIe.

v # v LearningCurve (Script) 9 i+
Script '+ LearningCurve @
Added Age E |

Puc. 3.1
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Mpi yske MHOTO 4ero 3HaeM O TIepeMeHHbBIX, HO HaM Bce elle HyKHO y3HaTb
GoJIbIIIE O TOM, KaKKe THIIbI JAHHBIX OHK MOTYT XpaHUTh. M B ciepyioniem
pasjiesie Mbl IOTOBOPHUM UMEHHO O TUIIaX JIAHHbIX.

PaboTta ¢ Tunamu

[IpucBoeHne epeMEeHHOI ONPEIeIEHHOTO THITA — BaKHBIN BBIOOD, BJIVISI-
IOIUH B JJafibHENIIIeM Ha KasK/[0e ee B3auMOo/leiiCTBYe Ha TTPOTSIKEHUH BCETO
ee sxuzHenHoro nukia. [Tockonpky C# — Tak Ha3bIBaeMbIl CTPOrO TUIIH-
3MPOBAHHBIN NI TUTTOOE30MACHBII SI3BIK, a0COMIOTHO KaK/[ast TepeMeHHast
JIOJIZKHA UMETH OIpe/le/IeHHbIN TUTI IAHHBIX. DTO 3HAYUT, YTO CYTIECTBYIOT
YyeTKue MpaBUJIa TIPU BBITIOJHEHUN Ollepaliuii ¢ onpe/ie/IleHHbIMUA TUIIaMHU,
a Tak’Ke TPaBUJIa TIPeoOPa30BaHNsT OJIHOTO TUTIA TEPEMEHHON B JAPYTOIL.

MpocTble BCTPOEHHbIE TUMbI

Bcee tunbt ganusix B C# nacienyiorest (Min siBISIIOTCS NPOU3BOOHBIMU,
€CJIM TOBOPUTH KaK TMPOrPAMMHKCTBI) OT 00TIETo MpejKa: System.Object.
Jra mepapxusi, HazbiBaeMasi cucremMoit 06mux tuno (Common Type
System, CTS), o3Hauaer, 4To pa3Hble TUIILI KMEIOT MHOTO OOIINUX (DYHKIIUIA.
B Tabx. 3.1 npejcraBieHbl HEKOTOPbIe U3 HarboJiee PacipoCTPaHEHHBIX
BApUAHTOB TUIIOB JJAHHBIX U XpPaHUMbIE MU 3HAYEHUS.

Ta6bnuua 3.1

Tun CopepxxvMoe nepeMeHHoM

Int [Tesbre unca, Haripumep 42

Float Yucsio ¢ TutaBaionieii 3amstoi, narnpumep 3,14

String Habop cuMBOJIOB B KaBbIUKaX, HATIPUMEp «aObIp Bajr
Bool Jlornueckoe 3Hadenve — true nim false

[TomuMmo ykazanust Ha 3HaYeHUs, KOTOPbIe MOXKET XPaHUTD IlepeMeHHasl,
THITBI COJIEPIKAT JIOTTOJHUTENBHY IO HH(POPMAInIo o cebe:

[ J HeO6XOI[I/IM06 U1 XpaHEHUA ITPOCTPAHCTBO;

® MUHUMAJIbHbIEC 1 MaKCHMaJIbHbIE 3HAYCHU I,
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® [OIIyCTHUMbIE OIl€paAI1H;
® pacroJIoKeHHE B ITaMATH,

® [OCTYIIHbIE METO/IbI;

6a30BbIil (IIPOM3BOIHBIN ) THIL

Ecin aTor 06beM mH(bOPMAIUN KaKeTCs BaM CJAUIIKOM OOJIBIITIM, TO CJIe-
naiite riybokuii B1ox. Pabora co Bcemu tuamu, Kotopbie ectb B C#, — 1pe-
KpaCHbIIL/,I IIpUMEP UCIIOJb30BaHUA NOKYMEHTAIIUMN BMECTO 3allOMHWHaHMA.
Jl0BOJIBHO CKOPO IIPUMEHEHHE JJa’Ke CAMBIX CJIOKHBIX MOJb30BATENbCKUX
THUIIOB CTaHET AJIA BaC IIPOCTBIM U POAHBIM.

Bbl MOXeTe HalTU MOJHbINA CMINCOK BCEX BCTPOEHHbIX TUNoB C#
1 nx cneundmkaumm no agpecy docs.microsoft.com/ru-ru/dotnet/
csharp/programming-guide/types/.

YT0oO6bI He 3aCTPSATH C ATUM OTPOMHBIM CITUCKOM THIIOB, JIy4Ille MOIKCITe-
PUMEHTHPOBATh ¢ HUMU. B KOHIIe KOHI[OB, JIYUIITHii ClIOCOO Y3HATH HEYTO
HOBOE — 3TO C/IeJIaTh YTO-TO, CJIOMATh, & 3aT€M HAYYUTHCS UCIIPABJISATD.

Bpemsi neicTBoBaTb. DKCNEPUMEHTUPYEM
C TMNamm

OTkpoiiTe crienapuii LearningCurve 1 106aBbTe B HETO HOBYIO ITEPEMEHHYIO
Kayk/JI0r0 THIIa, KOTOPbIEe MbI MEPEYNCIUIN Bhilie. VIMeHa u 3HaueHust Mo-
sKere BbIOpaTh caMu, HO He 3a0yabre 100aBUTh UM MOAU(UKaTOpP public,
4TOObI OHM MTOSIBIJINCH Ha TTaHesn Inspector. Ecii BaM HY’KHO BIIOXHOBEHUE,
TO B3TJITHUTE Ha MOU KOJI, KOTOPBIH TIOKa3aH Ha puc. 3.2.

Mpwv paboTe CO CTPOKOBbLIMM TUMAMM NPUCBaNBAEMOE TEKCTOBOE
3HAYEHVE AO0MKHO HAXOAWUTLCS BHYTPY Mapbl ABOVHbIX KaBblYek,
a 3HayeHus C nyaBaloLlelr 3anaTon AO/MKHbLI 3akaHYMBaTbCS
CTpoYHOM BykBoW f — B NpuMepe 3TO BMAHO.

Terepb MbI BUIUM BCE UCTIOJIB30BaHHbIE TUITHI TIepeMeHHbIX. OOpaTuTe BHU-
MaHIe Ha TIepeMEHHYIO THIIa bool, KoTopas otobpaskaercs B Unity B Buge
dbaraskka (ecsi TajiouKa ecTh — HepeMeHHast oJiyJaeT 3HaueHue true, eCiu
HeT, To false) (puc. 3.3).
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i using System.Collections;
2 using System.Collections.Genericy
3 using UnltyEngines
A
5 public class LearningCurwve @ MonoBehaviour
6 BH{
7 // Integer wariables
) private int currentige = 3063
El public int addedfge = 1;
1a
i public float pi = 3.14f;
12 public string firstMame = “"Harrison™j
13" public bool isAuthor = truej
14
15 /! Start is called before the first frame update
16 vold Start()
iz = {
15 § Computelgel();
19+ }
28
21 // Update is called once per frame
22 vold Update()
23 (=
24
95 3
26
27 F/7 <summary>
23 /7 Computes a modified age integer
29 F/F <fsummary>
36 void Computelge()
EER. | {
32 E Debug.log{currentige + addedfge);
33+ 3
34 -}
35

Puc. 3.2

3.14
Harrison

Puc. 3.3
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[Ipeskie ueM MbI TIepeiiieM K peodpasoBaHUsAM, PACCMOTPUM PACIIPOCTpa-
HeHHbII 1 23(h(HEKTUBHBII CITOCOO TIPUMEHEHMST CTPOKOBOTO THTIA JTaHHBIX —
a IMEHHO, CO3/IaHKe CTPOK, B KOTOPbIE BKJIIOYAIOTCA IIepeMeHHbIE.

Bpemsi gevictBoBaTb. Co34aeM MHTEPMNONMPOBAHHLIE CTPOKK

Ecsnt yncioBsie THIIBI BeAyT cebst Tak, Kak HAC yYUJIU HAa YPOKaxX Mare-
MaTUKHU B Ha4aJIbHOM IIKOJIE, TO CO CTPOKAMM JIeJI0 0O0CTOUT MHave. Mbl
MOJKEM BCTaBJISTh IlepeMeHHbIe U JIUTEPAJIbl HEITOCPEICTBEHHO B TEKCT,
€CJIM HAYHEM €ro ¢ CUMBOJIA $, YTO Ha3bIBAETCSI CTPOKOBOI MHTEPIIOJISIIHEN.
WuTtepriosMpoBaHHble 3HaYeHUsT 100aBJISIOTCS B (UTYPHBIE CKOOKHU, KaK
MPU UCIIOJIb30BaHUU MeTo/a LogFormat (). Co3maanM 1mpocTyio MHTEPIIO-
JIMPOBAHHYIO CTPOKY B CIIeHapHK LearningCurve, 4TOOBI MOMPOOOBATH HTO
B JIENCTBUMN.

BriBeirTe MHTEPITOIMPOBAHHYIO CTPOKY BHYTPH MeTo/1a Start () cpasy 1o-
cJie BbI30Ba MeTo/1a ComputeAge() (puc. 3.4).

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

Computefge();

Debug.Log(}"a string can have wvarlables like {firstMame]} inserted directly!™});

Puc. 3.4

Baarogapst purypHbeiM ckoOKaM 3HaueHMe IepeMeHHON firstName BbIBO-
JIUTCS BHYTPU UHTEPIIOJUPOBAHHOI cTpoKuU (puc. 3.5).

Puc. 3.5

MbI TaksKe MOKEM CO3[aBaTh MHTEPIOJMPOBAHHBIE CTPOKHU C IIOMOIIBIO
onepaTopa +, K KOTOPOMY HepeiiieM cpa3y MmocJjie TOro, Kak HOrOBOPUM
0 11peobpa3oBaHUsIX TUIIOB.
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Npeobpa3oBaHne TUMNoB

Mur YK€ BU/IEJIN, UYTO IIEPEMEHHDBIE MOTYT COAEPIKATDb TOJIBKO 3HAYEHHW A CBO-
1X 00bSABJIEHHBIX TUIIOB, HO MHOI' /A IIPUXOANUTCA KOM6I/IHI/Ip0BaTb TIepeMeH-
Hbl€ PAa3HbIX TUIIOB. B TEPMHUHOJIOTUU ITPOTPAaMMUPOBaHMA OHN Ha3bIBaIOTCA
Hp€O6paSOBaHI/IHMI/I 1 OBIBAIOT ABYX OCHOBHBIX BU/IOB.

e HeasHble mpeoOpasoBaHus IPOUCXOAAT ABTOMATHUECKH, OOBIYHO KOT/Ia
MeHblllee 3HaYeHue TIOMeN[aeTcs B APYTroi TUIIL IlepeMeHHOi 6e3 OKpy-
rienus. Hanpumep, soboe 1es10e 4ic/io MOKHO HEesIBHO IIpeoOpa3oBaTh
B double miut float, He IIpuaaras JOINOJHUTEIbHBIX yCHJH/H‘/’I:

float implicitConversion = 3;

e BHble ipeobpazoBaHusa HEOOXOAKUMBI B CJIyYasx, KOIJa BO BpeMs Ipeod-
pasoBaHuUs CYIECTBYET PUCK HOTEPATH Hekyto nadopmarmio. Hampumep,
ecJi OBl MBI XOTEJIH TIPe0Opa3oBaTh IepeMeHHYI0 THIIa double B int, TO
HaM IIPUILIOCH ObI IBHO IIPeodPas3oBath ee, 100aBUB LEJIE€BO TUIL B KPY-
IJIBIX CKOOKAX Iepej 3Ha4eHUEM, KOTOPO€e Mbl XOTHM IPeo6pa3oBaTh.
Tak MbI coOOIIaeM KOMIIUJIATOPY, YTO 3HAEM O IPEACTOIIE moTepe
JAHHBIX (MU TOYHOCTH).

B aTOM SIBHOM T1peoOpasoBaHUK YMCIIO 3. 14 Gy/IeT OKPYTJIEHO JI0 3, TO €CTh
ApoOHas 4acTh 0TOPACHIBAETCS:

int explicitConversion = (int)3.14;

B C# ecCTb BCTpOEHHble METOAb! ANsl IBHOMO Npeobpa3oBaHus
3HauyeHul B MpoCTble TUMbl. Hanpumep, no6oi TUM MOXHO
npeobpa3oBaTb B CTPOKOBOE 3HayeHMe C NMOMOLbI0 MeToAa
ToString(), a metog Convert moxeT obpabaTbiBaTh 60nee Cnox-
Hble npeobpa3oBaHus. MoagpobHee 06 3TOM MOXHO MOYMTATb
B pasgene Methods, nporias no cceinke docs.microsoft.com/
ru-ru/dotnet/api/system.convert?view=netframework-4.7.2.

Wrak, MbI y3HaIU, UTO y TUIIOB €CTh MTPaBUJIa B3aUMOJIECTBUSA, OTlepaliuii
u npeobpasosatus. Ho 4to jesath, KOra HaM HYKHO COXPAHUTD TEPEMEH-
HYIO HEU3BECTHOTO THTIA? JTO MOKET TIOKA3aThCst OE3yMHBIM, HO MTOlyMaiiTe
0 TOM, KaK 3arpy>KaloTcsl JaHHble, — BbI 3HaeTe, UTO B Ballly UTPY MOCTYyTIaeT
nrbopMaIus, HO He 3HaeTe, Kakyto (hopmy oHa ipuMeT. B ciepyioniem moji-
pasjiesie Mbl y3HaeM, Kak ¢ 9TUM CITPABUTHCS.
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MNpeanonaraemble 06bABNEHUS

K cuactbio, C# MOKeT npednonoxcums TUIT TIEPEMEHHOIT TT0 TIPHCBOEHHOMY
eit 3Havennio. Harmpumep, KJIo4eBoe CII0BO var MOKET COOOIIUTD ITPOTPaM-
Me, 4TO TUII IePEMEHHON currentAge JI0JKEH OBITH OITPE/IEIEH O TPHCBO-
€HHOMY eil 3HaueHUIO 32, KOTOPOe SIBJISAETCS 1EJIbIM YUCJIOM:

var currentAge = 32;

MHoraa ynobHo Tak aenaTtb, HO He NoadaBalTeCh MPUBbLIUKE
NEHNBOrO NPOrpaMMUPOBaHKS MCMOJIb30BaTb NpearnonaraeMble
06baBneHnst Besge. M3-3a 3Toro B KoAe MosSIBUTCS C/MLLIKOM
MHOMO HESICHOCTYM TaM, 1€ OH AO/MDKEH ObITb KPUCTANIbHO SICHBIM.

Hpemﬂe YEM MbI 3aBEPIINM O6CY}KII€HI/I€ TUIIOB JJaHHbIX U HpeO6p330BaHI/IH,
HaM HY’KHO BKPaTIL€ ITIOTOBOPUTDH O CO3/1aHUU 110J1b30BaATC/IbCKUX TUIIOB, YTO
MbI U CIeJTaEM.

MNonb3oBaTenbCKue TUrbl

Kor/:[a MbI TOBOPHUM O THUIIaX JaHHbIX, BaKHO Cpa3y IIOHUMATb, YTO YHUCJIa
U c10Ba (Ha3bIBaeMble OYKEEHHBIMU SHAUCHUSMU) — He eUNHCTBEHHbIE TUIIHI
3HauEHUI, KOTOPbIE MOKET XpaHUTh iepeMeHHas. Harmpumep, kirace, cTpyk-
Typa Wjin 1nepeyucjaeHmne Toxxe MoryT 6bITb COXPaHEHbI KaK II€EPpEMEHHBIE.
Ml HauHeM pa3roBop 06 ITOM B TJIaBe 5 1 PO0JKAM B Tiiase 10.

NToro npo tunbl

Tunbr — cnoxHAS TeMa, 1 e,Z[I/IHCTBeHHI)If/'I c110¢00 OCBOUTD €€ — UCIIOJIb30-
BaTb UX. O[[HaKO cjaenyeT HIOMHUTDb O HEKOTOPbLIX BasKHBIX BeEllax:

® Bce repeMeHHbIEe JOJKHBI OBITh OTpesiesieHHoro Trta (Oyb OH 3aj1aH
SIBHO WJIW YePe3 TPEII0I0KEHE);

® TIepeMeHHbIe MOTYT COJIepsKaTh TOJIbKO 3HAaYeHN Ha3HAYEHHOTO UM THUIIa
(B int HEJIB34 <ITOJIOKUTH» TEKCT);

® y KaK/[OTO THIIa eCTh HAOOP Orepainii, KOTOpble OH MOKET 1 He MOJKET
BBITIOJIHATD (bool HEJIb35 BBIUECTD U3 J[PYTOTO 3HAYEHUS );
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® eC/iU TIepeMEHHYI0 OOBEAUHUTD C TIEPEMEHHOIT IPYTOTo THIA WJIN TPHU-
CBOWTH 3HaYEHHE JPYTOro THUIIA, TO HEOOXOIMMO BBITIOJHHUTH IIPE0Opaso-
BaHue (HesBHOE WUJIN SIBHOE);

o gomrmuysiTop C# MOXKET ONpefesuTh TUTT TIEPEMEHHOI TI0 ee 3HAYEHUTO
C TIOMOTIIBIO KJTIOUEBOTO CJIOBA var, HO 3TOT METO/I CJIe/LyeT UCITOIb30BaTh
TOJIBKO B TOM CJIydae, €CJIv THUTI 3apaHee He N3BECTEH.

51 pacckazas MHOXKECTBO MeJIbUaiiiiuX moipoOHOCTEH, YIIAKOBaB UX B He-
CKOJIbKO Pas/leJIoB, HO U 3TO ellle He Bce. Bam mo-1ipeskHeMy Hy>KHO TTIOHATD,
kak B C# ycTpoeHsl coruiaiieHnst 06 UMeHax, a TaksKe IJie HaXO/sTcs epe-
MeHHbIE B BAallINX CKPUIITaX.

IMeHOBaHMe nepeMeHHbIX

BbI60p NMEH IIEPEMEHHDBIX MOJKET IIOKA3aTbCA BTOPOCTEIICHHBIM B CBETE
BCEro, 4TO Bbl y3HAJIN O MOI[I/I(bI/IKaTOan A0CTylla 1 TUIIAX, HO HE BCE€ TaK
IIpoCTO. Yerkue u I1ocJje/1oBaTe/IbHbI€ COTVIAlIEHM A 006 MMeHax B BalleM
KO/J€ He TOJIbKO C/eJIaloT €ro 6ouiee ‘{I/ITa6eJIbeIM, HO 1 ITO3BOJIAT APY-
I'M paSpa6OT‘-II/IKaM B KOMaH/l€ ITOHATDb X0/ BallluX MbICJIefI, He cIIpalimn-
Bas Bac.

[MpakTnyeckne pekoMeHgaunm

[TepBoe mpaBUIO UMEHOBAHUS TIEPEMEHHBIX: BBIOMPAEMO€E UMST TOJIKHO
UMeTh cMbIc/. Bropoe npaBuio — ucnosb3yiite BepOMOKUNH perucTp
(camel case). BosbmeM o61miuii mpumep u3 Urp U 0ObIBUM ITEPEMEHHYIO,
B KOTOPOU Oy/IeT XPAaHUTHCS 3OPOBHE UTPOKA:

public int health = 100;

Bckope nocsie 06bsiBIIeHNS TaKOi IepeMEeHHOI BaM HAYHYT IIOCTYTIATh Tpe-
BO’KHBIE 3BOHKU OT BHYTPEHHeEro rosioca. Yoe 310poBbe UMeeTcs B BULY?
ITO MaKCUMaIbHOE NN MUHUMaIbHOe 3HadeHne? Ha kakoit ko nosiuser
u3MeHeHue 9TOro 3Hadennsi? Ha Bce 3Tu BOTIPOCHI JIETKO OTBETHUTD, BHIOPAB
OCMBICJTIEHHOE UM TTepeMeHHOM. V1 Hy KHO Tak U [ies1aTh, eCJIi Bbl He XOTHTE,
4TOOBI BAIIl KOJ[ 3aIyTAJl BAC YePe3 HeJIeI0 NI MeCsIIL.
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C y4eToM CKa3aHHOTO TOTPOOYEM YIIYUIIUTh 3TOT KO/, 100aBUB 320/[HO
BepOJTIOKIIT PETUCTD:

public int maxHealth = 100;

MoMHWUTE, YTO B BEPOMIOXBLEM PEMUCTPE UMSI NEPEMEHHON Ha-
UMHAETCS CO CTPOYHOM BYKBbI, @ 3aTeM NepBast 6yKBa B KaX/10M
MocneayoLeM ClOBE CTAaHOBWUTCS 3arnaBHOW. TakuMm obpa3om
NMPOBOAUTCA YETKOE pasnnune Mexay MMeHaMu nepeMeHHbIX
N KNaccoB, KOTOPblE HAYMHAIOTCA C 3arnaBHON GYKBbI.

Vike sryurie. HeMHOTO TIO1yMaB, Mbl OOHOBUJIA MMST TIEPEMEHHOM € y4eTOM
ee CMBICJIa U KOHTeKCTa. [I0CKOIbKy TeXHNYeCKUX OTpaHuYeHUH HA JUINHY
MMEHU TIePEMEHHON HET, BbI MOJKeTe 1epeOOPIIUTh U HayaTh MUCATh JIJIH-
HbIEe OTHCaTeNbHbIe UMEHa, HO 3TO OY/IET TaK e MJI0X0, KaK U KOPOTKOE,
HEOIIMCATEIbHOE UMS.

Jlyudmie Bcero iefiaThb UMs IepeMEHHON HACTOJbKO MH(GOPMATUBHBIM, Ha-
CKOJIbKO OHO JIOJIKHO ObITh, — HU Oouiblile, HU MeHblile. Haiiaure cBoii cTHIIb
U IpUJIeP;KUBaNTECH €TO0.

[ToHsITME 061acTN BUANMOCTU NEPEMEHHbIX

Mpb! mojonM K KOHILY Hallero pasroBopa O MEePEeMeHHBIX, HO eCTh elle
O/lHA Ba)KHasi TeMa, KOTOPYIO HYKHO 3aTPOHYTH: 006J1aCTh BUIUMOCTH.
[Togo6Ho MopuduKaTOpam 0CTyA, ONPENETSIONNM, KAaKUe BHEITHIE
KJIACCHI MOTYT TIOJIy4aTh HH(MOPMAIIHMIO O TIePEMEHHOIT, 06J1aCTh BUANMO-
CTU TIEPEMEHHOU — 3TO TEPMUH, UCTIOJIb3yEeMbIH JIJII OTTMCAHUS TOTO, T/
CyHIECTBYeT JlaHHasl llepeMeHHas U OTKY/la OHa JIOCTYIIHA B co/lepsKallleM
ee KJacce.

B C# ectb Tpu OCHOBHBIX YPOBHSI 00JIACTH BUAUMOCTHU MTEPEMEHHBIX.

e OO6acth BUAMMOCTH global BEIOMpAETC JJIsA TIEPEMEHHBIX, K KOTOPBIM
MOJKET TIOJIYYUTh OCTYII BCsl TporpamMma (B lanHOM ciydae urpa). C#
HAIPSIMYIO He MOAJAePKUBaeT r100aJbHble TlepeMeHHbIe, HO 3Ta KOH-
eI ToJIe3Ha B OTPEIEJEHHBIX CIydasiX, KOTOPBIE MbI PACCMOTPHUM
B riase 10.
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e OO6sacTb BUIUMOCTH class WK member BHIOMPAETCS /ISl TIePEMEHHbIX,
JIOCTYITHBIX B JIIOOOM MECTE CO/IEPIKAIIETO Kacca.

e O6acTh BUAUMOCTH local BHIOUPAETCsS IS TIEPEMEHHOIA, TOCTYITHOI
TOJIBKO BHYTPU OTIPe/IeJIeHHOTO OJI0KA KO/, B KOTOPOM OHa CO3/IaHa.

Barasinute Ha puc. 3.6. Bam He HY)KHO IHCcaTh JaHHBIN KO/ B ClleHapUil
LearningCurve, ecjii He X04eTcs. ITO BCEro JUIIb IIPUMep.

4
5 public class LearningCurve : MonoBehaviour

6 {

7 Ipublic string characterClass = "Ranger":l — O6nacTb knacca
8

9 // Use this for initialization

10 void Start ()

11 { JlokanbHas o6nacTb 1

12 |int characterHealth = 100;| —

13 Debug.Log(characterClass + " - HP: " + characterHealth);

14 1

15

16 void CreateCharacter()

17 - JNokanbHasa obnacTtb 2
18 |1nt characterName = "Aragorn" ',| 4——‘""'-—

19 Debug.Log(characterName + " - " + characterClass);

20 }

21}

22

Puc. 3.6

oBopst 0 6n1oKkax koaa, S UMeto B BUAY 06/1aCcTb BHYTPY Ntoboro
Habopa urypHbix ckobok. OHKM CrykaT CBOero poaa Bu3yarsb-
HOW nepapxueli B NporpaMMMpPOBaHUM U YeM Aanblle CMELLEHbI
BMpaBo, TeM ybXe BIOXeEHbI B Kacc.

Bousee moapobHo moropopum 06 061aCTAX BUAMMOCTH IIePEMEHHbIX, 110~
Ka3aHHBIX Ha puc. 3.6.

e Ilepemennas characterClass 00bsIBJIEHA B CAMOM BEPXY KJjlacca; 9TO
3HAYMUT, YTO MBI MOKEM CCBLJIATHCS HA Hee B JII0OOOM MecTe ClieHapusi
LearningCurve. JTO MHOT/Ia HA3bIBAIOT BUUMOCTBHIO TIEPEMEHHBIX — 3TO
JIeACTBUTEIBbHO XOPOIIIast aHAJIOTHsI, KOTOPYIO CTOUT MUCIIOJIb30BATD.

o [lepemennast characterHealth 0GbsIBIISIETCSI BHYTPH METO/Ia Start(); 9TO
3HAYWT, YTO OHA BUHA TOJIBKO BHYTPU JAHHOTO OJIOKA Ko/ia. MBI JTIeTKO
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MOJKEM TIOJIyYUTD TOCTYII K characterClass U3 MeTo/la Start (), HO ecan
MOMbITaEMCS TTIOJTYIUTH JOCTYII K characterHealth u3 1pyroro Mecra, TO
HOJTy4UM OIITHOKY.

e JlepemenHas characterName HAXO/[UTCS B TeX K€ YCJOBUAX, UTO U cha-
racterHealth, U I0CTYyN K Hell MOKHO MOJIYUUTDh TOJHKO U3 MeTO/a
CreateCharacter(). Takum o6pa30M, 4 IIO0Ka3aJl, YTO B OJHOM KJacce
MOKeT OBITh HECKOJIBKO JIOKATBbHBIX 00s1acTell (Jlake BIOKEHHBIX ).

[TpoBens gocTaTOYHO BpEeMEHU € TTPOrPAaMMUCTAaMU, BbI HABEPHSIKA Y CJIBITIN-
Te AMCKyCcCUM (MJIM CIIOPBI, B 3aBUCUMOCTH OT BPEMEHHU CYyTOK) O TOM, TJie
JIydiie Bcero 00bsBUTH epeMerHy 0. OTBET MPOIILe, YeM BbI lyMaeTe: mepe-
MeHHbIE CJIeyeT OObSIBIISITH C yYETOM UX UCTIOJIb30Banust. Eciin y Bac ecth
repeMeHHasi, K KOTOPO Hy;KHO 0OpaIiaThCst BO BCEM KJiacce, TO cleiaiire
ee repeMeHHoi kiacca. Ecim oHa Hy»KHa TOJILKO B OIIpe/leJIeHHOM pas/iesie
KOJIa, TO OOBSIBUTE €€ KaK JIOKATBHYIO.

O6paTtnTe BHMMaHue: B OKHe Inspector MOXXHO NpocMaTpmBaTh
TONIbKO MEPEMEHHbIE Klacca, YTO HE MOAXOAMT AN NOKaNbHbIX
WM rnobanbHbIX NEPEMEHHbIX.

Tenepn, 3Hast Bce 06 MMeHax 1 06JACTSIX BUIMMOCTH, BEPHEMCS 32 TTapTy
CPEJTHEI ITTKOJTbI M 3aHOBO Y3HAEM, Kak paboTaioT aprdMeTidecKie oreparyn!

3HaKOMCTBO C ornepaTtopamu

CHMBOJIBI O11€PATOPOB B SI3bIKAX IIPOTPAMMUPOBAHMS BBITIOIHSIOT apugme-
muueckue, nPUceausarowue, Peasiyuonnble u jlozuieckue PyHKIMn, KOTOpbie
MOTYT BBITIOJTHATD Pa3Hble TUTIBI. AprdMeTnIecKre ornepaTopbl MPeICTaB-
JISII0T c060i OCHOBHBIE MaTeMaTndeckue (HYyHKIHH, a OTePaTOPbI TPUCBa-
MBaHUS OJTHOBPEMEHHO BBITIOTHAIOT MaTeMaTudeckue HyHKIUU U PyHK-
MU TTPUCBAUBAHUS C 32/[aHHBIM 3HaYeHNeM. PeIainonHble 1 IoTHYecKne
OTIEPATOPBI OIIEHUBAIOT HEKOE YCJI0BUE MEK/IY HECKOJIbKUMU 3HAYEHUSIMU,
HATIPUMeED, «O0blUe >, <MEeHbULe> NI <PAGHO>.

B C# Takke ecTb NO6MTOBLIE M NPOYME OMEPATOPbI, HO OHM BaM
He NpUroasATCsl, MOKa Bbl HE HAYHETE CO3AaBaTh H0see CIIOXKHbIE
NPUNOXEHUS.
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Ha nannbiit MOMEHT HaM eCTb CMBICJI pacCMaTpPUBATh TOJIBKO aprdMeTnye-
CKMe oIlepaliiy 1 orepaTopbl IPUCBAUBAHMS, HO MBI [Tepeii/ieM K PesIsiiioH-
HBIM U JIOTHYECKUM OTIEPAIIUSIM B CJIE/TYIONIEN TJIaBe, KOT/[a OHI MOTPEOYIOTCS.

ApucdMeTHnKa 1 NpuUcBanBaHue
BbI ¢ MasIbIX JieT 3HAKOMBI C CUMBOJIAMU apI/I(l)MeTI/ILIeCKI/IX OIIEpaTOPOB:

® + — CJIOJKEHMUE;
® - — BBIUMTAHUE;
® / — JejleHue;

® * — yMHOXXEHHUE.

Omnepatopsl C# BBIMOJTHAIOTCS 110 OOBIYHOMY TIPUOPUTETY OMEPAIH,
TO €CTh CHAYaJIa BBIYUCIISIETCS TO, YTO B CKOOKAX, 3aT€M CTEIEeHHU, YMHOKe-
HUe, JieJieHne, CJI0KeHNe ¥, HaKoHell, Bbruntanue!. Harpumep, caenyioriue
pPaBEHCTBA ALy T pasHble Pe3yJbTaThl, HECMOTPS Ha TO UTO COEpKaT O/IH-
HAKOBbIE 3HAYEHUS U ONEePATOPbI*:

5+4-3/2

* 8
5+ (4 -3)/2

1 =
1 =75

B cnyyae npuMeHeHNs K NepeMeHHbIM OnepaTopbl paboTaloT Tak
XK€, KaK U C YUCTBIMU 3HAYEHUAMMU.

OmnepaTopsl IpUCBaNBaHNS MOKHO 3a/1eHICTBOBATh KaK COKPAIEHHYIO
3aMeHy JI0O0N MaTeMaTHYeCKOl OTepaIii, UCTIOJIb3YsI CUMBOJI aprdme-
THYECKOIT OTIepaIliy U CUMBOJI paBeHcTBa BMecte. Harrpumep, ecsin ObI Mbl

Hazo ormetnts, uto B C# HET BO3BEIEHUs B cTernenb. Kpome Toro, aBTop B OpurHHae
npusoaut ab6pesuarypy BEDMAS (Brackets, Exponents, Divide, Multiply, Add,
Subtract), a TOTOM B cIMCKe IPUOPUTETOB MPUBOANT YMHOKEHNE PAHBIIE JIEJTEHMUSI.
VMHOKEHWE U JIeIeHNe, KaK 1 CTOKEHNE C BBIMUTAHUEM, SIBJISTIOTCST OMIEPATOPAMU OJJHOTO
MPUOPHUTETA U BBITIOJIHSIOTCS 110 MOPSIIKY C1eBa Harmpaso. — [pumeu. nayuy. peo.

TonKuiT MOMEHT: B 0ObIYHON apuMeTHKe IPUBEEHHBIE HUKE BHIPAKEHMS PaBHBI 7,5 U 5,5
COOTBETCTBEHHO, OJIHAKO U3-3a TOTO, YTO BCE OIlepaH/bl — IeJIble YUCJIa, KOTOPbIE HUTE
SIBHO He TIPUBE/ICHBI K YUCJIAM C IJIaBAIONIeH TOYKOI, NCIOJIb3YeTCs 11eJI0YNCTIeHHAd
apu@MeTnKa, B KOTOPOIl UTOTOBOE 3HAUYCHIE OKPYIJISETCA 110 IPABUJIAM KOMMEPUYECKOTO
okpyrienust. — IIpumeu. nayu. peo.
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XOTEJT YMHOKUTD TIEPEMEHHYI0 Ha YUCJI0, TO 00a CJAEAYIONNX BapraHTa
nasi Obl OTMH U TOT JK€ Pe3yJIbTaT:

int currentAge = 32;
currentAge = currentAge * 2;

W BTopoii BapuaHT:

int currentAge = 32;
currentAge *= 2;

CnmBon paBeHcTBa B C# TakXke CUMTAETCS onepaTtopoM npwu-
CcBamBaHus. [lpyrne cMMBOJIbI MPUCBaNBaHMS CReayroT TOMY Xe
CMHTaKCMYeCKoMY LWAbmoHy, YTO 1 B NpeablayLem npuMepe: +=,
—= 1 /= BbINOMHSIOT C/IOXXEHNE, BblUMTAHWNE, AeNeHNe, a 3aTeM
npuceavBaHue.

Y cTpok omepatopbl paboTaioT 1Mo-cBoeMy. Harpumep, cuMBOJT CJI0KEHsT
Y CTPOK BBINOJIHSET CKJIEHKY:

string fullName = "Joe" + "Smith";

Takol noaxoz 06bIMHO CO3AAET HEYKITHOXUI KOA, BCIEACTBUE YEro
WHTEPMNONALMS CTPOK CTAaHOBUTCS NPEAnoYTUTENBHOW Ans 06beau-
HEHWS1 Pa3/INYHbIX (DparMEHTOB TEKCTa B 6OJbLUMHCTBE CIyYaeB.

Temepb MBI y3HAJIU, UTO Y TUTIOB €CThb TTPABUJIA, KOTOPbIE OTPEESIOT,
KaKue olepaluy 1 B3auMo/IeiCTBUS OHU MOTYT uMeTb. OHaKO MBI elile
He TTONPOOOBAJIH 9TO HA ITPAKTUKE U TOTOMY C/IEJIAeM JTO MPSIMO ceifuac.

Bpems pelictBoBaTh. BbinonHaeM onepauum
Ha HenpaBWUNbHbLIX TUMAX

[TpoBemeM HEOOJIBINOI SKCIEPUMEHT: TIOIPOOYEM TIEPEMHOKUTH CTPOKY
1 YMCJI0 C TIABAIOIIEH 3arsTON, Kak Jielaiu panee ¢ yncaamu (puc. 3.7).

Ecuu BbI TOCMOTPHTE B OKHO KOHCOJIH, TO YBUANTE COOOIIEHNE 00 OTnoKe,
KOTOpOE TJIACUT, UTO HEeJIb3s MEePEeMHOKATh CTPOKY U YMCJIO C TLIaBafoleit
sanstoit (puc. 3.8). Kaxpiii pas, Korja BcTpeyaercs: mogo0Hast onmbka,
HEOOXOMMO MTPOBEPHUTD TUITHI IEPEMEHHBIX Ha COBMECTHMOCT.
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ff Start is called before the first trame update
vold Start()
{
Computehge();
Debug.Log($"A string can have variables like {firstMame} inserted directly!");

Debug.log{firstName * pi);

Puc. 3.7

Puc. 3.8

Ob6s3aTeIbHO HYKHO yOPATh 9TOT IIPUMED, TOCKOJIBKY KOMITHIISITOP HE T10-
3BOJIUT HaM 3aITyCTUTDb UTPY C TAKON OMMMOKO#T. 3aKOMMEHTHPYIITE TaHHYIO
CTPOKY ABYMS YepTaMU WJIH IIPOCTO YAAJIUTE ee.

Ha panHbIit MOMEHT 5TO BCe, 4TO HaM HY;KHO 3HATh O T€PEMEHHbBIX 1 THIIaX.
O6s13aTesbHO TPOBEpETE ce0s1, OTBETUB Ha BOIIPOCHI B KOHIIE IJIABBI, TPEK/IE
4yeM JIBUTATHCA Jajblie!

OnpepneneHne MeTod0B

B npeabiayiieil riaBe s KpaTKo CKas3asl O POJid, KOTOPYIO METO/IbI UTPAIOT
B HAIIUX [IPOTPaAMMax: OHU XPAHAT U BBIIOJHSAIOT HHCTPYKIMHU TaK JKe, KaK
nepeMeHHbIe XPAHsIT 3HaueHus1. Terepb BaM HYKHO TIOHSITh CHHTaKCUC 00b-
SIBJIEHUI METO/IOB M TO, KaK OHU YTIPABJAIOT 1eMCTBUSAMU U TOBe/leHUeM
B KJIaccax.
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Ba30BbIN CUHTAKCUC

Kak u B ciryuae ¢ iepeMeHHBIMHU, K 00BSIBJIEHUSIM METO/IOB ITPEIbSIBIISIIOTCSI
CJIEIYIOTITIe OCHOBHBIE TPEOOBAHIIS:

® TUII JAHHBIX, BO3BPAIIA€MbII METOJIOM;

® yHUKaIbHOE UMSsT (OOBITHO HAYMHAETCS € 3arJIaBHOM OYKBbI);

® mapa cKOOOK MOCJIe UMEHU METOJIa;

e mnapa GuUrypHbIX CKOOGOK, 0603HaYaoIas TeIo MeToaa (rae XpaHaTcs

WHCTPYKITUN).

C061/Ipa$1 BC€ 3TN IIpaBuJjia BOEJAWNHO, MbI ITOJIy4Ya€EM HpOCTOIL/,I mabJoH
MeTO/ia:

returnType UniqueName()

{
method body

}

B kauecTBe nmpakTHUeCcKOTo IpuMepa pasbepeM MeToz Start () U3 ClieHapHst
LearningCurve (puc. 3.9).

13 // Use this for initialization
14 void Start ()
15 {
16 |
17 }
Puc. 3.9

Yro 371€CH €CTh:

® MeTOJI HAUMHAETCS C KIIYEeBOTO CJI0BA void, KOTOPOE 33/1aeT BO3BPAllla-
€MBII TUIT METO/Ia, €CJIN OH He BO3BpallaeT HUKAKUX JaHHbBIX;

® y MeTo/la YHUKAJTbHOE NUMS;

® [ocjie UMEHU METO/Ia €CTh Mapa KPYIJIbIX CKOOOK JIJist BOSMOKHBIX ap-
TYMEHTOB;

® TeJI0 MeTo/a OrPaHNYeHO HaOOPOM (PUTYPHBIX CKOOOK.
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B obuiem, ecnu y Bac ecTb MeTod C MyCTbiM TENOM, TO PeKo-
MEHAYETCA yaanuTb ero u3 knacca. OT HeUcrnonb3yeMoro Koaa
BCeraa CToUT 136aBnaThCS.

Kak ¥ y mepeMeHHBIX, y METOIOB €CTh YPOBHU OE30TTaCHOCTH. A €ellle OHI
MOTYT UMETH BXO/HbBIE TTAPAMETPbI, KOTOPBIE MbI 00CY/IMM JIJIee.

MoandukaTopbl U NapaMeTpsbl

Y MeTOo10B MOTYT OBITh T€ jKe YeThIpe MOAn(UKATOpa IOCTYIIA, 4TO U Y Tie-
PEMEHHBIX, a TaK)Ke BXo/Hble IapaMeTpbl. [lapamMeTpbl — aT0 repeMeHHble-
3aIOJTHUTEJN, KOTOPbIE MOTYT MEPEIABAThCS B METO/BI U OBITH JOCTYITHbI-
MU BHYTpU HUX. KOJIM4ecTBO BXOHBIX MAapaMeTPOB, KOTOPbIE Bbl MOXKETE
HCIIOJIb30BaTh, HE OTPAHUYEHO, HO KayK/Iblil U3 HUX JIOJUKEH OBITh OT/IeIEH
3aILATOM, U KaXK/I0T0 YKa3bIBAeTCs THUIIL JAHHBIX U YHUKAJIBHOE UMS.

ApFYMeHTbI — 3TO 3anoNHUTENN ANd NEPEMEHHbIX, 3Ha4YeHUs
KOTOPbIX MO>XXHO MCMOJIb30BaTb BHYTPU TEJla METOAA.

Ecmm mbr IIPUMEHHNM 9TU IIapaMETPbI, TO HAIIl 0OHOBJICHHBIN 111a0JI0H 6yneT
BBITJIAIETD TaK:

accessModifier returnType UniqueName(parameterType parameterName)

{
method body

}

Ecnu aBHOrO MoandukaTopa AOCTYNa HET, TO MO YMOMYaHMUIO UC-
nonb3yetcs private. YacTHbIN METOZ, Kak 1 YacTHas NepeMeHHas!,
He MOXeT 6bITb Bbl3BaH U3 APYrnx CLieHapues.

Yr1o6bI BBIZBATH METO (TO €CTh 3aIlyCTUTh WJIM BHIIIOJHUTH €T0 MH-
CTPYKIIUM ), MBI TIPOCTO UCIIOJIB3YEM €TI0 UM, 32 KOTOPBIM CJIe/IyeT mapa
KPYTJIBIX CKOOOK, ¢ MapaMeTpaMu uin 0e3 HUX U B KOHIlE CTAaBUM TOUYKY
C 3aTITOI:

// Be3 napameTpos
UniqueName();

// C napameTpamu
UniqueName(parameterVariable);
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Kak 1 y nepeMeHHbIX, KaXxablii MeToa pacrnonaraeT nHdhopMma-
uMen O ero ypoBHe AOCTyMa, TUMe BO3BPaLLaEMOro 3HayeHus
N apryMeHTax. 3TO Ha3blBaeTcs curHaTypoin Metoaa. o cytu,
CUrHaTypa noMevaeT MEeTO/ KaK YHUKaNbHbIN 45151 KOMOUSTOPa,
nostomy Visual Studio 3HaeT, 4To C HUM genaTb.

Tenepn, koT/1a MBI TOHUMAaEM, KaK YCTPOEHbBI METO/IbI, CO3/IaJIUM CBOM.

Bpems geiictBoBaTh. OnpeaensiemM NpocTon MeToa

Panee, B npeipiiyiieil ryiaBe, Bbl cJIello Iepenucansu MeTo; AddNumbers
B ClleHapuii LearningCurve, He 3Hasi, BO 4TO BBsA3bIBaerech. IHa aToT pas
CO3/1a/IUM METOJi OCMBICJICHHO.

e OObaBuTe METO/I C BO3BpalllacMbIM TUIIOM void I IMeHeM GenerateCha-
racter() Kak public.

e Jlo6aBbre omepaTop Debug. Log(), KOTOPbIil BBIBOAUT UMsI IEPCOHAKA U3
Baleii Jro0MMOil UTpbl Uau (pUIbMa.

e DBnizoBute MeTo] GenerateCharacter() BHYTpU MeTO/Ia Start() U Ha-
JKMUTE KHOTIKY Play (puc. 3.10).

/{ Use this for initialization
woid Start()

{
1

GenerateCharacter():

public woid GenerateCharacter{);

{
}

Lebug.Log{"Character: =plke");

Puc. 3.10

[Tpu 3anycke urpel Unity aBToMaTHueCKH BbI3bIBaeT METO/| Start (), KOTO-
PBIii, B CBOIO ouepe/ib, BbI3bIBaeT METO/l GenerateCharacter() U BBIBOJUT
pe3yJIbTaT B OKHO KOHCOJIH.

B pasnnuHOi AOKYMEHTALMN MOXHO BCTPETUTbL PasHYyH TEPMU-
HOJIOTMI0 KacaeMO METOAOB. B oCTanbHOM 4acTu KHUMM, Koraa
Mbl ByaeM co3gaeaTtb um 06baBnATE MeToa, s 6yay HasbiBaTb
3TO onpeaeneHneM Metoaa. 3amnyck WaM BbIMNOSIHEHME METOAa
6yay Ha3blBaTb €ro BbI30BOM.
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[IpaBusbHOE MMEHOBaHME — HEOTbeMJIeMas 4acThb IPOrPaMMUPOBAHMS, 110-
HTOMY HEYJMBUTEILHO, UTO HaM HYKHO TIOCMOTPETD COTJIAIIEHMS 00 HMEHaX
IIJIsI METOJIOB, IIPEsK/le YeM JBUTATLCS JaJIblIIe.

CornawueHus 06 uMeHax

[To06HO TIepeMEeHHBIM, METO/[aM HYKHBI YHUKAJIbHbIE U OCMbBICJIECHHBIE
HMeHa, KOTOpble MTO3BOJISIT PasjndaTh UX B KoJle. MeTo/ bl onpeneisiioT
JIeficTBYS, TI0O3TOMY PEKOMEH/IyeTCsl Ha3blBaTh UX Kak JielicTBust. Hanpumep,
METO/] GenerateCharacter() Ha3BaH XOPOIIO U MOHATHO, & UM Summary ()
dyepecuyp paciyIbIBUaTOE U HE [aeT 0YeHb YE€TKON KapTHHBI TOTO, 4TO Oy/IeT
BBIIIOJIHATD METO/L.

HasBanust MeTO10B Beerjia HAUMHAIOTCS € 3arJIaBHOI OYKBBI, ¥ 3aTEM C 3a-
rJIaBHOM OYKBbI HAUMHAIOTCS BCE MOCJAEAYIONNE CJI0BA. DTOT CTUJIb Ha-
sbiBaercst Pascal Case (cBomubiii 6par dopmarta Camel Case, KOTOPBII Mbl
HCITOJTB3YEM JIJIs TIePEMEHHBIX ).

MeToabl — 4YTO-TO BpoAe 06be3aHbIX aopor

hdblBHHGHH,QTOCTpOKHﬂKOHa]HﬂHOHHHHIH}IHOCHGHOBaTeﬂbHOISTONIHO-
pAAKE, B KOTOPOM OHHW HallMCaHbl, HO UCIIOJIb30OBaHUE METO/[OB cOuBaer
STy‘HOCHeﬂOBaTeﬂbHOCTb.BBKXHSMETOHaSaCTaBHHeT'HpOFpaMNQICHaqaﬂa
BHHOHHHTBIH)HOPHHKYBFOIHKprKHHH,aSaTeMIKBO6HOBHTbHOCHEHO-
BaTe€J/IbHOE BbIIIOJIHEHME C TOI'O MeCTa, e ObLI BbI3BAH METO/I.

Barasnute na puc. 3.11 u mocMoTpuTe, CMOKETE JIM ITOHSATh, B KAKOM TI0-
PSIZIKE B KOHCOJTh BBIBELYTCSI COOOTIEHMSL.

ff Use thic for initialization
vold Start()

{
Debug.log("Choose a character.");
GenerateCharacter();
Debug.Log("a fine choice.");

}
public void GenerateCharacter();

Debug.Log{"Characler: Spike");

Puc. 3.11
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HOpSII_[OK BbIIIOJTHEHHWA BBITJIAAUT TaK.

1. Coobuienune Choose a Character BBIBOJAMTCS TIEPBBIM, MOCKOJIBKY 9TO
nepBasi CTPOKa Ko/,

2. Korpga Bbi3bIBaeTcst METOJ GenerateCharacter (), IIporpaMma MepexoianT
K cTpoKe 23, BBIBOAUT coo01eHre Character: Spike, a 3aTeM BO300HOB-
JISIET BBIIIOJIHEHKE cO CTPoKu 17.

3. Coobuienne A fine choice BBIBOIUTCA IOCAEIHUM, KOTAA METO Gene-
rateCharacter() 3aBepimut pabory (puc. 3.12).

Puc. 3.12

Camu 110 cebe MeToibl ObLIN Obl He 0YeHb I0JIE3HBIMK, KPOME TaKUX [IPO-
CTBIX IPUMEPOB, €CJIi GbI MbI HE MOTJIN IepeiaBaTh MM 3Ha4eHUs apryMeH-
TOB, YTO MbI U C/IEJIAEM.

OnpepeneHve napaMeTpoBs

BeposiTHO, Bamm MeToAbl He Beerjga OYAyT TaKUMU Ke TPOCTBIMHU, KaK
GenerateCharacter(). UToGbI MiepesaTh METO/LY OTIOJTHUTENBHYIO HH(MOP-
MAIIUIO, CJIE/LYET OIIPEAETUTH CIIUCOK TTaPaMeTPOB, KOTOPbIE OH OY/IET TIPH-
HUMaTh ¥ MCII0Jb30BaTh B pabote. [Ipu onpeesennn mapamerpa HysKHO
3a/1aTh /IBE BEIIN:

® SJBHBIN TUII,

® YHUKaJbHOE UM
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3ByunT 3HAKOMO? [TapamMeTpsl MeTO/IA — 3TO, 110 CYTH, YIIPOIIIEHHbIE OOBSIB-
JIEHUST IePEMEHHBIX, ¥ pab0TAIOT OHU Tak ske. Kaskzbiil mapamerp feficTByer
KaK JIOKaJIbHas IIepeMeHHas, JOCTYIIHasA TOJIbKO BHYTPU UX KOHKPETHOIO
MeTozaA.

Bbl MoXkeTe 3aflaBaTb CTOMbKO NMapaMeTpoB, CKOMbKO HYXXHO.
He3aBucyMOo OT TOro, NuLeTe 1M Bbl COBCTBEHHbIE METOAbI WX
UCMonb3yeTe BCTPOEHHbIE, Y HMX ByayT napaMeTpbl, KOTopble
TpebytoTcs METOAY ASS BbIMNO/IHEHUS YKa3aHHOW 3a4auu.

[TapameTpbl — 1MAGJOH /sl TUIIOB 3HAYEHUH, KOTOPBIE MOKET MPUHU-
MaTh METOJI, 2 apTYMEHTBI — 9TO caM¥ 3HaYeHMs1. UTOOBI CTAIO MOHSTHEE,
YTOYHIO:

® aprymeur, HepeﬂaBaeMbHL/,I B METO, A0JIKEH COOTBETCTBOBATD TUILY IIa-
pPaMeETpa, KaK IIEpEMEHHAA U €€ 3HAYE€HUE,

® apryMeHTbl MOTYT OBITh IIPOCTO 3HAYEHUSIMU (HAITPUMED, YHCIIOM 2) HJIH
nepeMeHHbIMH, O0bSIBIEHHBIMU B [PYTOM MECTE KJIacca.

MMeHa aprymMeHTOB 1 MMeHa napaMeTpoB He 06sa3aTenbHO AOMK-
Hbl CcOBMaaaThb.

Terepb 1Mpopo/KIM 1 106aBUM METO/Iy GenerateCharacter() ImapameTphl,
4T00BI KOJI CTajl H0JIee HHTEPECHBIM.

Bpemsi pevictBoBaTh. [lobaBnsemM napaMeTpbl MeToay

O6HOBUM MeTOJ GenerateCharacter(), 4TOOBI OH MOT IpUHUMATD [1Ba Ma-
pametpa.

1. JlobGaBuMm jiBa ITapameTpa: OJJMH — 9TO MMsI [IePCOHAXkKa CTPOKOBOTO THUIIA,
a JIpyroii — ypoBeHb TIePCOHAXKA TUTIA int.
2. B MmeTtoz Debug. Log() 106aBUM HOBBIE napaMeTpsbl.

3. /lonosHuTe BBI30B MeTO/1a GenerateCharacter() B MeTO/ie Start() cBou-
MU apryMeHTaMu, KOTOPbIe MOTYT ObITh JIO0 OYKBaJIbHBIMI 3HAUECHISIMH,
b0 00bSIBIIEHHBIMU TTepeMeHHbIME (puc. 3.13).
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31ech Mbl OIIPEIEJIAIIN [IBA TTapaMeTpa, name(string) u level (int), u 3a/1eii-
CTBOBAJIN MX BHYTPU MeTo/a GenerateCharacter(), CJIOBHO 3TO JIOKAJTbHBIE
nepeMeHHble. BhI3bIBast TaHHBIN METOJ] BHYTPH Start(), MBI yKa3aan 3Ha-
YeHUsI apryMeHTOB JIJIs1 KasK/I0To IlapaMeTpa ¢ COOTBETCTBYIONIMMU TUIIAMHU.
Ha puc. 3.13 BuzHO, 4TO nipuMeHenre 6yKBaJIbHOTO CTPOKOBOIO 3HAYECHMUSI
B KaBBIYKAX /[a€T TOT K€ Pe3yJbTaT, YTO U UCII0Jb30BaHNE TTepPEeMEHHO
characterLevel (puc. 3.14).

13 // Use this for initialization
14 void Start () ApryMeHTbI
15 {
16 int characterLevel = 32;
17 GenerateCharacter("Spike", characterLevel);
18 } MapameTpbl
19
20 public void GenerateCharacter(string name, int level)
21 {
22 Debug.LogFormat("Character: {0} - Level: {1}", name, level);
23 }
Puc. 3.13

Puc. 3.14

/lBuraemcs nasbiie U y3HaeM, Kak 1epeiaBaTh 3HaUeHUS B METOJl U U3
Hero. JTO MOABOJUT HAC K CJEAYIONIEMY pas/iely — O BO3BpaIlaeMbiX
3HAYEHUSX.

OnpeaeneHne BO3BPaLLAEMbIX 3HAYEHUN

[Tomumo nipuemMa napameTpoB, METO/Ibl MOTYT BO3BpaIlaTh 3HAUYCHUS JIIO-
6oro umeromierocst B C# tuma. Bo Bcex HAMUX TPEABIIYIINX TPUMEPAX
HCII0JIb30BAJICS. TUII void, KOTOPBI HUYEro He BO3BpalllaeT, HO IJIaBHOE
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IpenumMynecTBoO METOAOB — 9TO BO3MOJKHOCTD BbIIIOJIHATD BbIYHMCJIECHUA
1 BO3BpalllaTb O6paTHO BbIYHCJIEHHDbIE DE3YJIbTATHI.

CoryracHo mabJI0Hy BO3BpalllaeMble THITbl METOIOB YKa3bIBAIOTCS TIOCJIE MO-
nudukaropa goctymna. [lomumo Tuma, MeTosI 10/KeH CoepKaTh KI0UeBoe
CJIOBO return, 32 KOTOPBIM CJie/lyeT Bo3BpalljaeMoe 3HaueHre. OHO MOKeT
OBITH TIepeMEHHO, OYKBaIbHBIM 3HAUYEHUEM WJIU JIasKe BhIPAKEHUEM, €CJIN
COOTBETCTBYET OOBSIBJIEHHOMY BO3BPAIAEMOMY THITY.

MeTogabl, Y KOTOpPbIX TUM BO3BPaLLAaeMOro 3HavyeHus 3afaH Kak
void, no-npexxHeMy No3BONSAIOT UCNOMNb30BaTh K/THOYEBOE C/TOBO
return 6e3 NPMCBOEHHOrO 3HaYeHWs UMK BbipaXkeHusl. Kak Tobko
6yneT foCTUrHyTa CTpoKa C KOYEBbIM C/IOBOM return, mMeTos
NpeKpaTUT BbIMO/IHEHUE. DTO MOME3HO B TEX Cyyasix, KOraa Bbl
XOTUTE u3bexaTtb onpeaenieHHOro NoBeAeHUS UK 3alUTUTLCS
oT cb0eB NporpaMMmbl.

Jlo6aBUM THII BO3BPAIIAEMOro 3HaY€HUsT B GenerateCharacter() U y3HaeM,
KaK 3armcarh ero B IepeMeHHYIO.

Bpemst nenictBoBaTh. [106aBnseM BO3BpaLLAEMbIA TUM
Hay‘{I/IM MeTO/I GenerateCharacter BO3BpallaTh I€J10€ YHCJIO.

1. 3amMeHUM THIT BO3BpAI[aeMOTO 3HAYEHUST B OOBSBJICHIN METO/A C void
Ha int.

2. BepHewm 3HaueHUe, yBEJIMUYEHHOE HA +5, UCIOIB3YsT KJIOUYEBOE CIOBO
return (puc. 3.15).

20 public int GenerateCharacter(string name, int level)
21 {
22 Debug.LogFormat("Character: {8} - Level: {1}", name, level);
23 return level + 5;
24 }
Puc. 3.15

Teniepb MeTo/1 GenerateCharacter() Bo3Bpaiaet 1esoe yucyio. OHO BblUKC-
JIIETCs Iy TeM pubaBiIeH st 5 K aprymeHTy level. Ho Mbl OKa He yKa3aiiu,
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KaK XOTUM UCII0JIb30BaTh 3TO BO3BPAII[AeMOe 3HAUEHIE, 13 YETO CJIEYET, YTO
IPSIMO ceftyac crieHapuii He OyJIeT feiaTh HIYero HOBOro.

Tereps BO3HUKAET BOIMPOC: KAK HAM TMOJYUYUTHh W UCIIOJTb30BAaTh BHOBh
nobasiieHHOEe Bo3Bpaiaemoe 3Hayerne? O0 9ToM — B CJIeyOIIEM MO/
pasjeJie.

Mcnonb3oBaHWe BO3BPALLAEMbIX 3HAUEHNI
B stom BOIIPOCE €CTb /IBa IMOAXO0/A.

® COS,HEITB JIOKaJIbHYIO ITIEPEMEHHYIO /IS 3aXBaTa (XpaHeHI/IH) BO3Bpallla-
€MOT'O 3HaYeHUA.

® 3a/elicTBOBATh CaM BbBI3BIBAIOIINI METO/ KaK 3aMEHY BO3BpAlIaeMOMY
3HAYEHWIO, UCITOJIB3YS €T0 KaK epeMEHHYI0. BhI3bIBAIOMNIT METO —
aTO (haKTHUecKas CTPOKA KO/, 3aIlyCKaolas WHCTPYKIIUHA, KOTOPBIMU
B HaleM TipuMepe Oy/ieT GenerateCharacter("Spike", characterLevel).
[Tpu HEOGXOMUMOCTH J1asKe MOKHO TIepe/IaTh BBI3BIBAIOIIUI METO/L IPY-
TOMY METO/Iy B KaUeCTBE apryMeHTa.

B 60/1bLUMHCTBE ClyYaeB NpOrpaMMUCTbl MPEANOYNTAIOT NEPBbIi
BapuaHT U3-3a ero yaoboumTaeMoctun. YKasaHue Bbl30BOB Me-
TOAOB B KayeCTBe MepeMeHHbIX MOXET nopoanTb H6ecnopsaok
B KOAe, 0COBEeHHO KorAa Mbl UCMOJIb3yeM OHU METOAbI B Kaye-
CTBE apryMeHTOB B ApYyrMx METOAAX.

[Torrpo6GyeM B KoJie 3aXBaTUTh U BHIBECTH BO3BpalllaeMoe 3HaYeHUE METO/Ia
GenerateCharacter().

Bpems aencTBoBaTh. 3axBaTbiBaeM
BO3BpALLAEMbIE 3HAUYEHWS

MbuI cobupaemest oripoboBaTh 0ba crocoba 3axBarta M UCIIOJIb30BaHUS BO3-
BPAI[AEMbIX TIEPEMEHHBIX.

1. CospanuM HOBYIO JIOKAJIbHYIO IIEPEMEHHYIO TUIIA int ¢ UMEHEM next-
SkilllLevel ¥ NPUCBOUM €ii BO3BpallaeMoe 3HaUeHUEe BbI30BA METO/Ia
GenerateCharacter(), KOTOPBII Y HAC YK€ €CTh.



96

naBa 3 e [orpyxeHune B nepeMeHHbIe, TUMbl U METOAbI

2. Jlo6aBuM ziBa orepatopa BbIBOJA, EPBbIil 13 KOTOPHIX BBIBOAUT next-
SkillLevel, a BTOPOU — HOBBIN BBI3BIBAIONINN METO/l CO 3HAUCHUSAMU
apryMEeHTOB 10 BallleMy BBIOODY.

3. 3aKOMMEHTHUPYHTE BbIBOJl BHYTPH GenerateCharacter() IBYMs KOCbIMHU
yepramu (//), 4T00BI B KOHCOJIU He ObLIO HATPOMOSKICHU.

4. Coxpanure aiis u HaxxmMuTe KHONKY Play B Unity (puc. 3.16).

// Use this for initialization
void Start ()

{
int characterLevel = 32;
int nextSkillLevel = GenerateCharacter("Spike", characterLevel);
Debug.Log{nextSkillLevel);
Debug.Log(GenerateCharacter("Faye", characterLevel));

}

public int GenerateCharacter(string name, int level)

{
//Debug.LogFormat(*Character: {0} - Level: {1}", name, level);
return level + 5;

}

Puc. 3.16

Hiia KOMIIUJIATOPA nepeMeHHasa nextSkilllLevel u BBI3BIBAIOIIUIN Me-
TOJ GenerateCharacter() MPeACTABISAIOT OAHY W Ty ke WHMOPMAIIHIO,
a IMEHHO I[eJI0€ YHCJI0, TT09TOMY B 0O0UX BBIBOJIAX MOSIBJISIETCST YHCJIO 37
(puc. 3.17).

Bconsole |

| Clear l | Collapse | Clear on Play i Error Pause I Editor '| | @2 | A 0 | 00
[15:50:04] 37 ™\
UnityEngine.Debug:Log(Object)

@ [15:50:04] 37
UnityEngine.Debug:Log(Object)

(=) (=

Pwuc. 3.17

MbI 06Cy AT MHOTO BCETO, 0COOEHHO YUUTHIBASI OTPOMHbBIE BO3MOKHOCTH
METO/IOB Tpu paboTe ¢ MapaMeTpaMu W BO3BPAIIA€MbIMU 3HAYEHUSIMHU.
OnHako 3/1eCh MBI HA MUHYTY IPUTOPMO3UM U PACCMOTPUM HEKOTO-



AHanus pacnpocTpaHeHHbIx MeToaos Unity 97

pbie U3 Hanbosee pacpocTpaHeHHBIX MeTO0B Unity, 4T0OBI HEMHOTO
IIePeOXHYTh.

NcnbiTaHne repos. PaccMaTpuBaem
MeTO/bl KaK apryMeHThbl

Ecau ne 6ourecn, TO mouyeMy ObI HE Honp060BaTb CO37/1aTh HOBBII METO]I,
KOTOPBIA MMPUHUMAET TTapaMeTp THUIa int W MPOCTO BBHIBOJAUT €TI0 B KOH-
cosn? BosBpaiaemsrit TvI He Tpe6yeTCﬂ. Co3/1aB 9TOT METO]I, BLI3OBUTE
ero B Start(), Hepez[aﬁTe BBI3OB MeTo/[a GenerateCharacter B KauecTBe
apryMeHTa 1 IIOCMOTPUTE Ha pe3yabTart.

AHann3 pacnpocTpaHeHHbIX
mMeTtogoB Unity

Ternepb MBI MOKeM 00CyAUTH HanboJiee pacpocTpaHeHHbIE BCTPOEH-
HbIE€ METO/IbI, TTOABJdIoNecsT B HOBBIX ciieHapusix C# B Unity: Start()
1 Update(). B oTiimure oT METOI0B, KOTOPBIE MBI OTIPEJIe/ideM CaMU, METO-
JIbI, TIpPUHAJIEKaIe Kaaccy MonoBehaviour, aBBTOMaTUYE€CKY BbI3BIBAIOTCS
nasukkoM Unity 1o 0ocoObiM npaBuiaM. B 6oJblIIMHCTBE CIy4aeB BaxKHO
MMETh B CIIEHAPUU XOTs ObI OIUH METO]] MonoBehaviour JIJISI 3aIlyCKa BaIllero
KoJIa.

Bbl MOXXETE HaTK MOMHbIA CINMCOK BCEX AOCTYMHbLIX MeToaoB Mo-
noBehaviour 1 nx onncaHus, Nporas no ccoinke docs.unity3d.com/
ScriptReference/MonoBehaviour.html.

PacckasbiBag nctopuio, Bcerzia Jjiydiiie HAaUMHATh ¢ CaMOTO Hadasa. Tak
1 3/1ech — HauHeM ¢ BcTpoeHHoro B Unity Metoza Start().

MeTtopg Start()

Unity BBI3bBIBaET 9TOT METOJ B IEPBOM Kaj/ipe, B KOTOPOM BKJIIOYAETCS
crieHapuit. [Tockosbky ciieHapun MonoBehaviour TTOYTH BCeT/a IIPUKPeTLIe-
Hbl K 00beKTaM GameObject Ha clieHe, IPUKPEILIEHHbIe K HUM CIleHapuu
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BKJII0YAIOTCSI OJJTHOBPEMEHHO C UX 3arpy3KOoil IpU HasKaTUM KHOIKU Play.
B HaleM mipoexTe ciieHapuii LearningCurve MpHCOEINHEH K 0OBEKTY Main
Camera; 9TO 3HAYUT, YTO €r0 METOJ Start() 3allycKaeTcs, KOTJa KaMmepa 3a-
rpyskaetcs B cueHy. MeTtos Start() B OCHOBHOM UCIIOJIb3YeTCs [l yCTa-
HOBKU [T€PEMEHHBIX UJIA BBITIOJIHEHUS JIOTUKH, KOTOpas J0JIKHA TPOU30UTH
repe/l epBbIM 3aIlyCKOM MeTo/ia Update ().

Bce npuMepbl, KOTOpbIE Mbl paccMaTpyBanu 4o cux nop, pabora-
nv B MeToze Start(), AaXke ecnn He BbINOSHSANM AeNCTBUS MO Ha-
CTPOViKe, HO 06bI4HO Tak He AenaeTcs. OaHaKo oH cpabaTbiBaeT
TONbKO OAMH pa3, YTO AenaeT ero OT/IMYHBIM MHCTPYMEHTOM Anst
BblBOAA OAHOPA30BOl MHMOPMaLIMK B KOHCOSW.

[Tomumo mMeToa Start (), ecTb ele OMH BaxkHbIH MeTo Unity, ¢ KOTOpbIM
BaM npujercst paboTaTh MOCTOSTHHO: MeTo/I Update(). Bor mo3nakomurech
C HUM B CJIelyIollleM T10/Ipasjiesie, a 3aTeM Mbl 3aKOHYMM 3TY IJI1aBy.

MeTtoa Update()

Ecau BbI n3yunte mpumep Ko/jia, Tpoii/id 1Mo cchlike docs.unity3d.com/ScriptRe-
ference/, TO 3aMeTHTE, YTO GOJBIIASI YACTH KOJIA BBIITOJHSIETCS B METOJIE
Update(). Bo BpeMst paGoThI UTPBI OKHO CI[€HBI OTPUCOBBIBAETCS MHOTO
pa3 B cekyHy. KosmmuecTBO OTpUCOBOK oripesiessiercs napamerpom FPS —
Frames Per Second, win kosmdyecTBO KaapoB B ceKyHy. [locie oTro6pa-
JKEHUA KaykJIOTO KaJipa BbI3bIBaeTCs MeToJ Update (), BCJIEACTBUE Yero OH
CTAHOBHUTCS OJTHUM U3 HarOOJIee YacTo BBITIOIHSIEMbBIX METOJIOB B HTPE. ITO
JleiaeT ero MieaJbHbIM /I TTlepexBaTa BBOJIAa C TIOMOIIbIO MBI U KJIaBHUa-
TYPbI WX BBITTOJTHEHUS JIOTUKU UTPOBOTO TIPOIECCa.

Ecam Bam nntepecto y3uarh FPS Ha BaiieM KoMIIbIoTepe, TO HaKMUTE
KHOTIKY Play ¥ KHOTIKY Stats B TTpaBOM BepXHeM yTJ1y okHa Game (puc. 3.18).

3551 6y/:[eTe HCIIOIb30BaTh METO/bI Start () u Update() B Gosblneil yacTu
Bamwux crienapueB C#, M03TOMY 03HAKOMbTECh C HUMU. MBI 100NN
K KOHITY IAHHOI TJIaBBI, PACTIOJIarasi OJTHBIM HaOOPOM 3HaHUT 06 OCHOBHBIX
dJIEMEHTaX IIPOrpaMMUPOBAHUI.



MonBenem ntorn 99

Puc. 3.18

[TloaBenemM ntoru

B 5T0i1 r/1aBe MbI CTPEMUTEIBHO TIePeIn OT 6a30BOM TEOPUU IIPOrPaAMMU-
POBaHUS U ee OCHOBHBIX 2JIEMEHTOB K peabHOMY Koy u cuaTakcucy C#.
Bb1 Buztein xopotiue u 1ioxue BapuaHTbl (hOpMaTUPOBaHUs KOJIA, Y3HAIH,
KaK OTJaXUBaTh WHGOPMaIio B KoHcosin Unity, U co3iaau Balu epBbie
nepemennbie. Brobasok nosnakomuiuck ¢ tunamu C#, moaudukaropa-
MU JIOCTyIIa 1 00JIaCThIO BUAMMOCTH TIEPEMEHHBIX, TOCKOJbKY paboTaan
C MepeMEeHHBIMI Ha MaHen Inspector ¥ HAYa M yTayOasaThCs B METOIBI
U JIeNCTBUS.

MeTtobl TOMOT/IM BaM TOHSTH TUCbMEHHBIE UHCTPYKIIMU B KOJIe, HO, YTO
emie 6oJiee Ba)KHO, BbI y3HAJIM, KaK MPaBUJIBHO UCIIOJIb30BaTh MX BO3MOJK-
HOCTH, 4TOOBI TIOJIYYUTh HY;KHOE TIOBeIeHe. BXOIHbIE TTapaMeTpPhl, TUIThI
BO3BpAaIaeMbIX JAHHBIX M CUTHATYPbI METO/IOB — BCE 3TO BasKHBIE TEMbI, HO
caMoe TJIaBHOE — 3TO BO3MOKHOCTb BBITTOJIHEHUST HOBBIX BUJIOB JIEHICTBUI.
Tertepb BbI BOOpPY:KEHBI IBYMST (DYH/ITaMEHTAJIIbHBIMU 3JIEeMEHTaMU IPOTPaM-
MUPOBAHUS, U TIOYTU BCE IEUCTBUS, KOTOPbIE BaM IPEJICTOUT COBEPIIUTH
nasiee, GyIyT PACHIMPSITD WU TPUMEHSITh 9TH JIBE KOHIIETIIINN.

B caenyromeil rimaBe Mbl pacCMOTPUM CIIEIIMAJbHOE ITOJAMHOXKECTBO TH-
noB C#, Ha3bIBaeMbIX KOJIJIEKITUSIMU, KOTOPbBIE TIO3BOJISIOT XPAHUTH TPYTI-
MBI CBSI3aHHBIX JAHHBIX, BBl y3HaeTe, Kak MUCcaTh KO, OCHOBAaHHBIN Ha
peTIeHmsIX.
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KOHTpONbHbIE BONPOCHI. [lepeMeHHble
N MeToAbl

1.

N

e o i o

Kaxk mpaBuibHO 3a1aBaTh nMs nepemertoit na C#?

Kax czenars tak, 4T00bI mepeMeHHast MOSIBUJIACh HA TaHesn Inspector
B Unity?

Kaxkwue getpipe mopudukaropa noctyma ectb B C#?

Koria HysKHBI sIBHBIE TTPe00Pa3OBAHISI MEK/LY THIIAMMU?

Yo HY;KHO /111 OTIpeieieHus MeTozia?

JlJist 4ero Hy KHbI KPyTJible CKOOKH B KOHIIE UMEHM MeTo/1a?

Yrto o3HavaeT Bo3BpaIlaeMbIli TUII void B ONpeeIeHUN METO/1a?

Kaxk gacto Unity BeidbiBaeT MeTo1 Update()?



[10OTOK ynpaBneHus
N TUMbI KONNEeKUUA

OZ[Ha 13 I'JIaBHBIX 3a/la4 KOMIIbIOTEPA — CJIEJIMUTDH 3a TEM, YTO IIPOUCXOJUT
1PN KaKUX-TO 3apaHee N3BECTHbIX YCJIOBUAX. ].HB]IK&H Ha IIaIlKe, Bbl OJKI-
Aa€eTe, 4YTO OHa OTKPOETCA. Ileuaras Ha KJ/IaBUaType€, Bbl OKHUJA€TE, YTO Ha
9KpaHe 6y]1€T IMOABJIATHCA COOTBeTCTByIOIHI/Iﬁ TEKCT.

Hanucanune xojaa /1711 NPUIOKEHUN UM UTP KOHIIENITyaJlbHO TaKoe Ke.
Barme npuioxkenue Q0JKHO B OTIPeIeIEHHOM COCTOSTHUU BECTH Ce0st
orpeieIeHHBIM 00Pa30M, a TPU U3MEHEHUH YCJIOBUI MEHSITH TIOBE/IEHIIE.
B TepMuHax nporpaMMHUPOBaHMSI 3TO HA3bIBAETCS IOTOKOM YIIPaBJICHUS
WJIM, APYTUMU CJI0BaMU, [IOTOKOM BBIIIOJIHEHUS] KOJ/la B Pa3jINYHbIX Clle-
HapusiX.

[TomuMO pabOTHI ¢ YIIPABASIOMIUME OTIEPATOPAMU, B TEKYIIEH ITaBe MBI
Ha MPaKTUKE PACCMOTPUM THUIIbI JAHHBIX 10]] HA3BAHUEM <KOJIEKUUU>.
ITO TaKue TUTIBI JAHHBIX, KOTOPBIE MO3BOJISIOT XPAaHUTh HECKOJIBKO 3Ha-
YeHWH WJIW TPYTIbl 3HAUEHUU B O/IHOW nepeMeHHOW. OHM yacTo npu-
MEHSIOTCSI COBMECTHO C YAaCTO BCTPEYAOIUMUCS ClleHapUSMU MTOTOKA
yIpaBJieHus.

B cBete BhITITeCKa3aHHOTO MBI O6cyZII/IM TaKHe TEMbI, KaK:

® omepaTopbl BBIOOPA;
] pa6OTa C KOJUIEKIIUAMU TUIlla Array, Dictonary U List;
® oIrepaTopbl UTEpalUU: IUKJIbI for, foreach 1 while;

® yIpaBJ/ieHHe BBIIIOJIHEHUEM C IIOMOIIIBIO KJIIOUEBbIX CJIOB break, continue
" return;

® KakK He JOIIYCTHUTD ITOABJICHMI OEeCKOHEYHBIX IMUKJIOB.
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OnepaTops! BbibOpa

Camble CJIOKHbIE 32191 TIPOTPAMMUPOBAHISI 4aCTO MOKHO CBECTH K HEKOE-
My HaGopy BapMaHTOB JEHCTBUIT, KOTOPBIE OIEHUBAET ¥ BHIMOJHSIET UIPa
nim porpamma. ITockosbky Visual Studio n Unity He MoryT BbiOpath 3a
Bac, BbI JIOJUKHBI CAMU MTPOTIACATH JIOTUKY TIPUHATHS PEIICHMUSL.

Omneparopsl BbiOOpa if-else u switch IO3BOJISIOT 3a/1aTh pa3BeTBICHUE
POTPAMMBI HA OCHOBE OJIHOTO WJIM HECKOJIBKUX YCJIOBHIL, a TaKXKe [eii-
CTBUSI, KOTOPBIE BBl XOTUTE MIPEANPUHSATD B KaKJIOM U3 ONUCAHHBIX CJTyYaeB.
OO6bIYHO 3TH yCJIOBUS OEPYTCS U3:

® BBOJIA CO CTOPOHBI TOJH30BATEJIS;

® OUeHKUu Bpra)KeHHfI 1 JIOTUKU;

® CpaBHCHUA IIEPEMEHHBIX NN 3HAYEHUN.

Mpbl HauHEM ¢ TTPOCTENIIero U3 3TUX YCJIOBHBIX OIIepaToOpoOB: if-else.

OnepaTop if-else

Omneparop if-else — HauboJsiee pacpoOCTPaHEHHBIN CIIOCOO TPUHATHUS
permenuii B koge. Eciin ne 6pathb moka CMHTaKCHC, OCHOBHAST HJIes] COCTOUT
B CJIEIYIOIIEM: €C/IU HEKOE YCILOBUE BLINOIHEHO, O Mbl 0JHCHBL BLINOJIHUMD
00un 6110k K00a, a ecau Hem, mo Opyzoil. JlaHHbII OIIepaToOp CPOJAHU MHOKE-
CTBY JIBEPEI, a YCIOBHE — ITO KJIOY OT OJIHON 13 HUX. UTOOBI TPOUTH, KJIIOY
JOJIKEH TIOJIXO/IUTD K 3aMKY. B TIPOTUBHOM ciiyuae Bo BXo/ie Oy/1eT OTKA3aHo
u Kozt OyzieT mpoboBath Apyrue «iBepu». [IocMOTPUM, KaK BBITJISIAUT CHH-
TaKCUC TOTO OTIePATOPA.

ba3oBbIl CMHTaKCKC

Yro6bl 3amucath oneparop if-else, HaM MOTpedyeTCs:
® KJI0YeBOe CJIOBO if B HaydaJie CTPOKY,

® mapa KpyribiX CKOOOK, Ky/la Mbl 3aITUIIEM YCJIOBUE;
® TeJIo YCIOBUS:

if (ycnoBue UCTWHHO)
BbINOMIHWTL 3Ty CTPOKY KOAa
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OpHaKO ecjii TeJIo ollepaTopa COCTOUT OoJiee YeM M3 OJHOU CTPOKHU, TO
norpebyercs Takke mapa GUIypHbIX CKOOOK, B KOTOPBIX MOKHO Oy/IeT 3a-
mcaTh OOJIbIIMI OJIOK KOJa:

if (ycnoBue MCTUHHO)

{

BbINONHUTL 3TH CTpOKHK
KoAda

}

[Tpu xemanun MBI MOKEM 00aBUTH ONepaTop else, YTOOBI MEPEUNUCTUTH
NeIiCTBIUSA, KOTOPbIE OJIKHBI IPOM3O0ITH, ECIIN YCIOBUE OKAKETCS JTOAKHBIM.
Odopmienne OyneT TakuM xKe:

else
BbINONIHUTL 3Ty CTPOKY KoAa

// vam

else

{

BbIMOMHUTL 3TU CTPOKM
KoAa

}

Ecmm C06paTb BC€ BOEAMHO, TO CHHTAKCHUC OII€EpaTopa 6y/:[eT YUTATbCA ITIOYTHU
KaK IIPpEAJIOKEHHNE!

if(ycnosue WUCTUHHO)

BbINONIHUTL 3TWU CTPOKM
KoAa

else
BbINONIHUTL 3TU CTPOKM
Kona

[anHblil otepaTop AaeT OTANYHBIN MTOBOJ] TOTPEHUPOBATH JIOTUYECKOE
MBIIILJIEHHUE, TI0 KpaiiHeil Mepe B IPOTPaMMHUPOBAHUH, TIOATOMY pazbepeM
TPU Pa3JINYHBIX BapuaHTa if-else HoJiee OAPOOHO.

1. EauHCTBEHHBIH oniepaTop if MOXKET CyIecTBOBaTh caM 110 cebe B Tex
CJIy4asx, KOrja Bac He BOJHYET, UTO MPOU30MIET IIPU HEBBIITOJTHEHUN
ycJsioBus. B ciietyroriieM npumepe, ecJiu epemMentast hasbungeonkey mMe-
eT 3HauYeHue true, OyzeT BHIBEIEHO COOOIIEHME, a eclii false, TO HUYETO
He nipousoieT (puc. 4.1).
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5 public class LearningCurve : MonoBehaviour
6 {

7 public bool hasDungeonKey = true;

8

9 // Use this for initialization
10 void Start()
11 {
12 if(hasDungeonKey)
13 {
14 Debug.Log("You possess the sacred key - enter."):
15 }
16 }
17 }

Puc. 4.1

Ecnn ycnoeue «BbIMNO/THEHO», TO UMEETCH B BUAY, UTO €ro pe-
3ynbTaT paBeH true, NO3TOMY MHOrAA Takoe YC/I0BME elle Ha-
3blBalOT <<Hp0VIL|,EHHbIM>>.

2. Omneparop else MblI 100aBJIsIEM B caydasix, Korjaa HEeO0OXO0/[MMO BbIIIOJI-
HUTb 4YTO-TO U B CJIy4yae UCTUHHOCTH, U B cJaydae JIO)KHOCTU YCJIOBUI.
Ecnu mepemennast hasDungeonKey OKaskeTCsT JIOKHOM, TO oriepatop if

MPOITYCTUT CBOE TEJIO U MEPeacT BHIMOJHEHNE KO/Ia OTIepaTopy else
(puc. 4.2).

5 public class LearningCurve : MonoBehaviour

6 {

7 public bool hasDungeonKey = true;

8

9 // Use this for initialization

10 void Start()

11 {

12 if(hasDungeonKey)

13 {

14 Debug.Log("You possess the sacred key - enter.");
15 }

16 else

17 {

18 Debug.Log("You have not proved yourself worthy, warrior.");
19 Y

20 }

21}

Puc. 4.2
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3. Ecsam HyXHO paccMOTpeTbh HECKOJIbKO BO3MOKHBIX BADUAHTOB, TO
MOKHO 106aBUTH OIepaTop else-if ¢ TAKMMU 5Ke KPYTIBIMU CKOOKaMH,
ycaoBusiMu ¥ burypusiMu ckoOkamu. Jlydiire mokasxky cpasy Ha MmpH-
mepe.

MMeliTe B BMAY, YTO TOMLKO OMepaTop if MOXET UCMOoMb30BaThCs
caM no cebe, B OTAIMUME OT OCTasbHbIX PACCMOTPEHHBLIX HaMU
0ornepaTopos.

Bbl MOXeTe co3aaBaTh 1 6onee CNoXHble YCI0BUS C MOMOLLbIO
OCHOBHbIX MaTeMaTUYECKMX onepaLuii, Takux Kak > (6onbLue),
< (MeHbLwe), >= (60nbLue UM paBHO), <= (MEHbLLE NI PaBHO),
n == (paBHO).

Hanpumep, ycnoswe (2>3) BepHeT false 1 He npoigeT, a ycnosve
(2<3) BepHeT true 1 NponaeT.

Ho noka He 6ecrnoKonTeCcb HM O YEM — Mbl CKOPO PACcCMOTPUM
BCE Ha NpuMepax.

Bpems aeiicTBoBaThb. [porpaMMMpyeM KapMaHHMKa

Hamnumewm omtepatop if-else, KOTOPBIN TTPOBEPSIET KOJTWYECTBO JIEHET B Kap-
MaHe MepCoHaska, BO3BpaIlast pa3Hble KyPHAJbl OTIQ/IKU JIJIST TPEX PAa3HBIX
carydaes: 6osbiiie 50, MeHbIle 15 1 Bce ocTaabHOe.

1. Orkpoiite ciienapuii LearningCurve 1 100aBbTe HOBYIO MEPEMEHHYIO
THUIIA int ¢ ©IMeHeM currentGold. 3azaiite eil 3Hadenue ot 1 10 100.

2. JlobaBbre omepaTtop if, KOTOPHIN OyAeT MPOBEPSITh, MPEBHIIIAET JIH
3HAUeHKE TIePEMEHHOIT currentGold urco 50, U BbBeguTE COOOIIEHNE
B KOHCOJIb, €CJIN 3TO TaK.

3. Jlo6aBbre onepaTop else-if, 4TOOBI C/I€IaTh TO K€ CaMOE JIJIst 3HAYCHUST
MenbIe 15.

4. JTobaBbre ormeparop else 6e3 yCJIOBHIA U KAKOW-HUOY/Ib BHIBOJ B KOHCOJIb
110 YMOJTYaHHIO.

5. Coxpanure daiis 1 HAKMUATE KHOTIKY Play (puc. 4.3).
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5
6
7
8

o

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

public class LearningCurve : MonoBehaviour
{
public int currentGold = 32;
// Use this for initialization
void Start()
{
if(currentGold > 50)
{
Debug.Log("You're rolling in it - beware of pickpockets.");
}
else if (currentGold < 15)
{
Debug.Log("Not much there to steal.");
}
else
{
Debug.Log("Looks like your purse is in the sweet spot.");
}
}
}

Puc. 4.3

Eca B MoeM nipuMepe Mbl 33/1a/IMM TlepeMeHHOI currentGold 3HaueHue 32,
TO KOJI BBITIOJTHUTCS CJIEYIOIIAM 00Pa3oM.

1.

Omnepatop if 1 BBIBOJ B KOHCOJIb IIPOITYCKAIOTCS, TOCKOJIbKY 3HAUYEHIE
currentGold He tipeBbitaet 50.

. OnepaTop else-if 1 BBIBO/I B KOHCOJIb TAKKe IIPOITyCKalOTCsA, IIOCKOJIbKY

currentGold He Menbie 15.

[TocKOJBbKY HU OJHO M3 MPEABIAYIINX YCIOBUIT He OBIIO BHITIOTHE-
HO, BBIMIOJTHSIETCST OTIEPATOP else W BBIBOJAUTCS TPEThe COOOIIEHNE
(puc. 4.4).

O console [ e
lCtear I ICcIIapse | Clear on Play | Error Pause | Editor '| | @1 | A 0 | 00 |

(:)[18:2142]Lookseryourpumeisinthes“metsput (1)
UnityEngine.Debug:Log(Object) s

Puc. 4.4

CamocTosiTesbHO TTONPoOyiiTe 3a/1aBaTh APyTHE 3HAYEHUS TEPEMEHHON
currentGold U YBUINTE, YTO TPOM30M/IET B PA3HBIX CIyYasiX.
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Ncnonb3oBaHue onepatopa NOT

B peasbibix 3azauax He Bcerzia TpeOyeTcst MPOBEPKA YCJIOBUSI MMEHHO HA
HUCTUHHOCTD. M ecin 9T0 Tak, TO HaM 1OMosKeT orepaTop NOT. Bynyun na-
IMICAHHBIM C IIOMOII[BIO BOCKIUIATEIBHOTO 3HAKA, 9TOT OIIEPATOP LOILYyCKAET
BBITIOJIHEHNE OTPUIATEJIbHBIX UJIH JIOKHBIX YCJIOBUI C TIOMOIIIBIO OllepaTopa
if unn else-if. To ecTh MpUBeneHHBIE HUZKE YCIOBUS C TOYKHU 3PEHUS JIO-
TUKU OJMHAKOBBL:

if(variable == false)
//
if(!variable)

Kak BbI yske 3HaeTe, B yCJIOBUM if MOXKHO IIPOBEPATH JIOTUYECKIE 3HAYE-
Hus1, OyKBa/IbHble 3HAYeHUsT WU BhIpaxkeHus. EcrecTBeHHO, omepaTop NOT
JI0JIKEH paboTaTh BO BCEX 9TUX CJydasix. PaccMOTpUM IpuMep, Tje B orie-
paTope if nmpoBepsercs ABa Pa3HbIX JOKHBIX 3HaYeHus, hasDungeonKey
1 WeaponType (puc. 4.5).

5 public class LearningCurve : MonoBehaviour

6 {

7 public bool hasDungeonKey = false;

8 public string weaponType = "Arcane Staff";

9

10 // Use this for initialization

11 void Start()

12 {

13 if(!'hasDungeonKey)

14 {

15 Debug.Log("You may not enter without the sacred keyl.");
16 }

17

18 if(weaponType != "Longsword")

19 {

20 Debug.Log("You don't appear to have the right type of weapon...");
21 }

22 }

23}

Puc. 4.5

ITH orepaTopsl paboTAIOT CJAEAYIOIINM 00Pa3OM.

e [lepsblii onieparop unTaercs Tak: «Ecim 3HaueHne nnepeMeHHoii hasbun-
geonKey paBHO false, TO ollepaTop if HpuHUMAaET 3HaYeHe true U BbI-
HIOJTHSIET CBOI GJIOK KOJIa».
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Ecnun BaM HEMOHATHO, Kak JIOXXHOE 3HaYeHne MOXET BApPYr npe-
BPaTUTbCA B UCTMHHOE, TO MoayMaliTe 06 3TOM TaK: oriepaTop
if NnpoBepsieT UCTUHHOCTb HE 3HAYeHMsl, @ BCEro BbipaXKeHUs
B LienoM. MepemeHHast hasDungeonKey moxeT 6biTb paBHa false,
HO onepaTop NPOBEPSIET He ee, a Pe3y/bTaT BCEro BblpaXkeHus.

e Bropoii onepatop MOXKHO TiepeBecT Kak «Ecan cTpokoBoe 3HaUeHUE
WeaponType He paBHO Longsword, TO BBIIIOJTHUTD 3TOT 0JI0K KOJIa».

Pesynwprarsr oTmankm npusesiensl Ha puc. 4.6. OmHaKo ecam BaM Bce erie
YTO-TO HEMOHSTHO, TO CKOIIMPYIITe 3TOT KO/ B ClleHapuii LearningCurve
J41 HOHFpafITe CO 3HAYCHUAMMU ITEPEMEHHDIX, ITOKA HE CTaHET ACHO.

] Clear | |Cnllap.f.e |Clear on Play | Error Pause | Editar T| | @2 | &{) | °U |

@ [11:20:20] You may not enter without the sacred key.

1

UnityEngine.Debug:Log(Object) P

@ [11:20:20] You don't appear to have the right type of weapon... (1)

UnityEngine.Debug:Log(Object) P
Puc. 4.6

J1o cUX TIOp HAIIK OTIEPATOPbI BETBJIEHST OBLIN TOBOJIBLHO MPOCThIMU, HO C#
TaK’Ke MO3BOJISIET BKJIA/IBIBATD YCIOBHBIE OTIEPATOPDI JAPYT B IPYTa, YTOOBI
OITUCHIBATH OOJIEE CJIOKHBIE CUTYAIUH.

BnoxxeHHble ycroBus

Opna u3 nauboJiee 1MeHHBIX (DYHKIMIA OTIEPATOPOB if-else 3aKIIOYAETCSI
B TOM, 4TO OHU MOTYT OBITh BJIOJKEHBI JIPYT B IPYTa, BCJEJACTBIE Y€TO B KOJIE
MOKHO OIMUCHIBATH IOCTATOYHO CJOKHYIO JJOTUKY. B mporpamMmmupoBanum
3TO Ha3bIBaeTcd JepeBoM pemniennii. Kak n B HacTosieM Kopuaope, 3a
JIBEPSIMU MOTYT OBITH IPyTHE IBEPU, M BCE ITO BMECTE CO3/AET JaOUPUHT
BO3MOXHOCTel (puc. 4.7).

Pasbepem mpeicTaBIEHHDBIN TPUMED.

e [lepsblii oneparop if mpoBepsieT 3HaYeHKe TlepeMeHHOol WeaponEquipped.
Ha nannbrit MOMEHT KO TpOBepsieT JUIIh caM (haKT SKUTTMPOBKYU U He
CMOTPUT, KAKOE€ UMEHHO 9TO OPYKHUE.

e Bropoii orieparop if nposepsieT nepeMeHHYI0 WeaponType U BbBIBOJUT
COOTBETCTBYIOIEE COOOIIEHNE B KOHCOJIb.
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e Eciau nepsbiil onepatop if nMmeeT 3HayeHue false, TO KOJ MepeiieT
K OIepatopy else 1 BBIIOJIHUT ero. Eciin BTOpoii omepatop if Toxe Oy-
JIeT UMeTh 3HaYeHue false, TO HUUYETO HE BBIBEIETCS, TIOCKOJIBKY OJIOKA
else y HETO HET.

5 public class LearningCurve : MonoBehaviour
6 {

7 public bool weaponEquipped = true;

8 public string weaponType = “Longsword";
9

10 // Use this for initialization

11 void Start()

12 {

13 if(weaponEquipped)

14 {

15 if(weaponType == "Longsword")
16 {

17 Debug.Log("For the Queen!")j|
18 }

19 }

20 else

21 {

22 Debug.Log("Fists aren't going to work against armor...");
23 }

24 }

25 }

Puc. 4.7

MpoayMbIBaHWE NOrMYECKUX PE3Y/LTATOB MOJTHOCTBIO JIOXKUTCS
Ha nporpaMMucTa. Bam peluaTb, kakue BETBM ByayT B Koae
1 Kakumm 6yayT pe3ynbTaTbl BbIMOIHEHNS.

[TonydeHnble B 5TOM Mojpasjiesie 3HaHUS IIOMOIYT BaM 0e3 1IpobJieM paso-
GpaTbhes B IPOCTHIX 3aa4ax. TeM He MeHee O4eHb CKOPO BaM MOTPedyioTcs
GoJtee CI0KHbBIE MHCTPYKIMH, U 3/1ECHh HA CIIEHY BBIXOJAT CJIOKHBIE YCTOBUSL.

CnoxHble ycnosus

[ToMUMO BJIOKEHHBIX OMEPATOPOB, BBl MOKeTE 00BEIUHATH HECKOIBKO
MIPOBEPOK YCJIOBUI B OJIUH O1lepaTop if min else-if ¢ JOTUYECKUMU Olie-
paTopamu AND 1 OR:

® orepaTop AND 3aIMCBIBAETCS JIBYMsI CUMBOJIaMU amTiepcania, &&. CIox-
HOE YCJIOBHE € OTIEPATOPOM AND Oy/IeT HCTHHHO B CJIy4Yae, eCJIM BCe BXO-
JISIIEE B HETO YCIOBUS OY/IyT UCTUHHBI;
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® orepaTop OR 3aMKMChIBACTCS [IBYMSI BEPTUKAJIbHBIMU yepTamy, | |. Ciaox-
HOE YCJIOBHE € 0OMepaTopoM OR OyeT HCTUHHO B CJIyYae, eI XOTsI Obl
OJIHO BXOZIsIIIee B HETO yCJI0BUE Oy/IeT NCTUHHO.

B cnenyiommem npumepe (puc. 4.8) nipesicTaBiied HOBbIN orepatrop if, Ko-
TOPBIN Tenepb MpoBepsieT U WeaponEquipped, 1 WeaponType, TIPK 3TOM 114
BBITTOJTHEHYST OJT0Ka Kozia 06a yCJIOBUSI TOJKHBI OBITH NCTHHHBIMU.

L} if{leaponEquippad && WeaponType == "Longsword"}
14 {
A5 Debug.lLog{"For the Queen!");
16 }
Puc. 4.8

Onepatopbl AND 1 OR MOXHO KOM6MHMpPOBaTbL B LENSX Mpo-
BEPKM MHOXECTBa YCNOBUI B NtoboM nopsiake. B si3blke HeT
OrpaHMYeHmiA Ha KOIMYECTBO OMEPATOPOB, KOTOPbIE Bbl MOXETE
KOMBMHMPOBaTb. Ho ByAbTe akKypaTHbI MPY HAMMCAHUM CTOXKHbIX
BbIPaXXE€HWI N He co3daBalTe NOrMYECKMX YCIOBUI, KOTOpPbIe
HMKoOra He 6yayT BbINOHSATLCS.

[Tpwuiio Bpemst coGpaTh BOEIMHO BCe, YTO BbI y3HAIN 00 ornepatopax if. [To-
BTOPUTE 3TOT MOZPA3IeJI, €CJIN HY>KHO, a 3aTeM IIEPEeXOIUTE K CJIe/IyIOIeMY.

Bpemsi geictBoBaTh. MeM cokpoBuLLa

SaerHI/IM ATy TEMY HeOOJIbIIM IKCIIEPUMEHTOM C CYHAYKOM C COKPOBH-
IaMM.

1. O6bsBUM TpH MepeMeHHbIe B BEPXHEN YacTH CIleHapust LearningCurve:
pureOfHeart — JIOTMY€ECKOE 3HAUEHNE, KOTOPOE JOJIKHO OBITh HCTHHHBIM;
hasSecretIncantation — TOXe JIOTUYeCKOe 3HaYeHUE, KOTOPOe OyIeT
false; a rareItem — CTPOKA, U ee 3HAYCHNE BBI 33/[a/IUTE CAMM.

2. Cospaiite y0maHBII MeTO/I H€3 BO3BPAIAEMOTO 3HAYEHUST C IMEHEM
OpenTreasureChamber 1 BBI3OBUTE €I0 BHYTPU MeTO/1a Start.

3. Buyrpu MeToz1a OpenTreasureChamber 0ObsIBUTE OllepaTop if-else, B KO-
TOPOM IIPOBEPHTE, UCTUHHO JIX 3HaYeHUE pureOfHeart 1 COBIIAJAET JIN
rareItem CO CTPOKOBbBIM 3HAYEHUEM, KOTOPOE Bbl €My IIPUCBOUJIN.
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4. CospnaiiTe BJIOKEHHBIN onepaTop if-else BHYTPU 1E€PBOTro, KOTO-
PbIii IPOBEPUT, SBJISIETCS JIU TlepeMeHHas hasSecretIncantation JIOXK-
HOM.

5. B kaxkmom BapuaHTe oreparopa if-else BbIBeAUTe YTO-HUOYIb B KOH-
COJIb, COXPAHUTE CIIeHAPUI 1 HAXKMUTE KHOTIKY Play (puc. 4.9).

5 public class LearningCurve : MonoBehaviour
6 {
7 public bool pureOfHeart = true;
8 public bool hasSecretIncantation = false;
9 public string rareltem = "Relic Stone";
10
11 // Use this for initialization
12 void Start()
13 {
14 OpenTreasureChamber();
15 }
16
17 public void OpenTreasureChamber()
18 {
19 if (pureOfHeart && rareltem == "Relic Stone")
20 {
21 if(!'hasSecretIncantation)
22 {
23 Debug.Log("You have the spirit, but not the knowledge.");
24 }
25 else
26 {
27 Debug.Log("The treasure is yours, worthy hero!");
28 }
29 }
30 else
31 {
32 Debug.Log("Come back when you have what it takes.");
33 }
34 }
35}
Puc. 4.9

Eciin BBI HanuieTe CBOIi KO TaK JKe, KaK TIOKA3aHO HA 3TOM PUCYHKE, TO
OyzeT BBIBEIEHO COOOIEH e U3 ofepatopa if. ITO 3HAYMT, YTO HAII KO/
IIPOIIIEJT TIEPBYIO MTPOBEPKY OllepaTopa if Ha jJBa yCJI0BUs, HO He cpaboTas
B TpeTbeM (puc. 4.10).

Terepb BbI MOKETE MTPUOCTAHOBUTRHCS U TIOMPOOOBATH 33/1€HICTBOBATD €I11e
GoJiee KpyITHBIE OMEpaToOpbl if-else B CBOMX 3ajavyax, HO 9TO He OyjaeT
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a(pdexkTUBHBIM B TOJATOCPOYHON TepCIeKTUBe. Xopoliee MPOrpaMMupo-
BaHUe TO/Ipa3yMeBaeT MCIOJb30BaHNE TTPABUJIBHOTO WHCTPYMEHTA /LIS
Ka)K/10H 3a/1a4u, U 3/1eCh Ha IIOMOIIb IIPUXOIUT OllepaTop switch.

| Clear | | Collapse | Clear on Play i Error Pause | Editor '| | (_DI | AO | M

@ [11:28:31] You have the spirit, but not the knowledge.
UnityEngine. Debug:Log(Object) N

Puc. 4.10

OnepaTtop switch

Omepatopst if-else OTAUYHO TTO3BOJISIOT OMUCHIBATH JJOTUKY TTPUHATHS
pertenuii. OxHaKo mpu HagM4uy 6oJiee TPEX WK YeThIPeX BapUaHTOB BET-
BJIEHUSI UCIIOJIb30BATh 3TU OIlePaTOPbI IPOCTO HEBO3MOKHO. M 1T10Ka BbI 3TO
roMMeTe, Ball KO/l MOKET B KOHEYHOM UTOTE TIPEBPATUTHCS B 3aIly TAHHBIN
KJ1yOOK, 32 KOTOPBIM TPYIHO YCJIENTh, a €r0 OOHOBJIEHIE CTAHET BHI3bIBAThH
roJIOBHYIO 60J1b. OTIepaTOpPhI switch IPUHUMAIOT BHIPAsKEHUS 1 TIO3BOJISIFOT
3aIMChIBATD JAEUCTBUS I KAXKIOTO BO3MOKHOTO PE3yJibTaTa, HO B TOpPa3io
6oJiee KpaTKOM (hopmare, yeM if-else.

Ba3oBbIN CUHTaKCUC

JLJist oriepaTopoB switch TPEOYIOTCS CIIEAYIOIINE DIEMEHTHL:

® KJIIOYEBOE CJIOBO switch, 32 KOTOPBIM CJIEYET Mapa KPYIJbiX CKOOOK
C YCJIOBHEM;

® mapa GUrypHbIX CKOOOK;

® orepaTop case /I KAJKJI0TO BO3MOXKHOTO BAPUAHTA € JIBOETOUMEM B KOHIIE:

e OT/leJIbHBbIE CTPOKU KOJIa UJIU METO/IbI, 38 KOTOPBIMU CJIeIyeT KJlo4e-
BOE€ CJIOBO break 11 TOYKa C 3aIIsITOM;

e omneparop default /1J1g BApUAHTOB 110 YMOJYAHUIO, 3aKaHYMBAIOTIAIICS
JIBOCTOYNEM:

e OT/JIeJIbHBIE CTPOKU KOJIA UM METO/IbI, 32 KOTOPBIMU CJIEIYET KJI0Ye-
BOE€ CJIOBO break 1 TOYKA C 3aIISITOM.
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Onucanublii 11a0JI0H BBITJISIUT TaK:

switch(matchExpression)

{

case matchValuel:
BbIMOIHUTL 3TU CTPOKU KoZa
break;

case matchValue2:
BbINONIHUTL 3TW CTPOKM KOAA
break;

default:
BbIMONHUTBE 3TU CTPOKU KoOAa
break;

Brinesiennblie kitoueBbie cJI0Ba 3/IeCh caMble BaskHbie. Kora ornpenesen
OIlEpaTop case, BCE, YTO HAXOAUTCSI MEKIY €ro ABOETOYNEM U KII0YEBBIM
CJIOBOM break, paboTaeT Tak ke, Kak 6JI0K Koja orepaTopa if-else. Kio-
YyeBOe CJI0BO break JlaeT TporpaMMe yKazaHue TOJTHOCTBIO BBINTH U3 oTiepa-
TOpa switch mocse cpabaTbiBaHUs BIOPaHHOTO case. Terepb 00Cy MM, Kak
OTIePATOP OMpe/iesisdeT, KAKOM UMEHHO case BBITTOJTHSAETCS. JTO Ha3bIBAETC
COIIOCTABJIEHHEM C 0OPA3IIOM.

ConocrasneHue ¢ obpasLom

B oneparopax switch comocraBieHreM ¢ 06pa3iioM Ha3bIBAETCsI TPOBEPKA
BBIPAKEHUS HA COOTBETCTBUE HECKOJIBKIM OTlepaTopaM case. Boipaskenue
COTIOCTABJIEHUsT MOJKET OBITH JTI060TO THa, KpoMme null. Bee 3Hauenwst ore-
paropa case JIOJKHBI IO TUITY COOTBETCTBOBATH BBIPAKEHUIO COMIOCTABJICHUS.

Harpumep, eciin 661 y Hac ObLI OIIEpaTOP switch, KOTOPBII OIIEHUBAET I1EJI0-
YKCJIEHHYIO IEPEMEHHYIO, TO KaK/[blil OIIepaTop case JI0JIKEH ObLI ObI CO-
JlepIKaTh IeJIOUNCIEHHOE 3HAYEHNE JIJIsT CpaBHeHMsT. B KakoM oreparope case
OKasKeTCsl 3HaYeHUe, COOTBETCTBYIOIIEE BBIPAsKEHHIIO, TOT B UTOTE ¥ BBIIIOJI-
Hutcst. Ecii HU O/IiH case He TIOIXOINT, TO cpabaTbiBaeT default. IIpoBeprm!

Bpems geictBoBaTh. Bhibupaem aencreme

Mp1 pacecMoTpesii MHOTO HOBOTO CMHTaKcHca U nH(MOpPMaIiy, HO BCeraa
Jrydlie nocMoTpeTh Ha puMepe. Co3aiuM IpocToii orepaTop switch s
Pa3JIMYHBIX IEHCTBUI, KOTOPbIE MOXKET BBITTOJIHSATD TIEPCOHAK.
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1. CospaiiTe HOBYIO CTPOKOBYIO TlepeMeHHYT0 (B KJacce WK JIOKAJIbHYIO)
c UMeHeM characterAction 1 ycTaHOBUTE /JIsI Hee 3HaueHe Attack.

2. OGbsBUTE ONEPaTOp switch M UCIIONB3YiiTE characterAction B KauecTBe
BBIPA’KEHUST COOTBETCTBUS.

3. Cospnalite gBa oreparopa case JIJIst Heal 1 Attack ¢ pa3HbIMU BBIBOJAMH
B KOHCOJTb. He 3a0y/1bTe 106aBUTH KJIIOUEBOE CIIOBO break B KOHIIE KakK-
JIOTO U3 HUX.

4. Jlo6asbre default 1 BBIBOJ| B KOHCOJIb JIJIS1 HETO.

5. Toroso! CoxpanuTe aiisn u HaskMuTe KHOTIKY Play B Unity (puc. 4.11).

5 public class LearningCurve : MonoBehaviour
6 {

7 // Use this for initialization

8 void Start()

9 {

10 string characterAction = "Attack;
11

12 switch(characterAction)

13 {

14 case "Heal":

15 Debug.Log("Potion sent.");
16 break;

17 case "Attack":

18 Debug.Log("To arms!");

19 break;

20 default:
21 Debug.Log("Shields up.");
22 break;
23 }
24 }
25 }

Puc. 4.11

[TockoabKy /st iepeMeHHOl characterAction yCTaHOBJIEHO 3HaUYeHUE
Attack, orrepaTop switch BBITTOJHSIET BTOPOU BAPUAHT U BBIBOJUT COOOTIE-
nme. Iamenute characterAction smbo Ha Heal, 1mbo Ha HeoIIpeieJeHHOe
neiicTBre, 4TOOBI IPOBEPUTD TIEPBBIN CJydYail M cIydail 10 yMOJTYaHUIO
(puc. 4.12).

boiBaror CJIy4daH, Kor/ia K BbIIIOJTHEHWIO O/THOT'O U TOI'O JKE ,Z[€I>’ICTBHH JLOJIZKHDBI
IIPUBOJIUTH HECKOJIBKO OIIEPATOPOB case, HO HE BCE. ITO TaK Ha3bIBacMbIe
«IIPpOBaJIbl», 1 O HUX IIOTOBOPUM JaJiee.
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[] Console
‘ Clear 1 ‘ Collapse | Clear on Play I Error Pause ‘ Editor "l ‘ @1 ‘ A 0 ‘ 00 \
@ [22:05:33] To arms! 1
UnityEngine.Debug:Log(Object) N
Puc. 4.12
«[1poBanbl»

Omepatopsl Switch MOTYT BBITIOJIHATD OJTHO U TO JKe IEUCTBUE JIJIsT HECKOJTh-
KUX case, KaK paHee Mbl 33/IaBAJIM HECKOJIBKO YCJIOBUM B OJTHOM OTIEPATOpe
if. DTo Ha3bIBaeTCs «IIPOBATOM». Ecii 610K case OCTaBJIEH IYCTBIM N
B HEM 3arucaH Koj 6e3 KJIII0YeBOTO CJIOBa break, TO OH TepeiIeT B case He-
MOCPE/ICTBEHHO TO/T HUM.

OnepaTopbl case MOXHO nucaTb B Nto6OM nopsiake, No3ToMy
CO3/aH1e TaKMX «NPOBasioB» 3HAYMTENbHO MOBbILAET YnTabenb-
HOCTb 1 3hEKTUBHOCTb KoAa.

Jlo6aBuM Kox B MeTOZ SwitchingAround(), 4TOOBI IIOCMOTPETH Ha HETOo
B JIEHICTBUM.

Bpemsi pencreoBaTh. bpocaem Kybuku

CmozienpyeM clieHapuii HACTOJBHOUN UTPBI ¢ OTIEPATOPOM switch 1 ciy-
YyaeM «IIpoBaJjia», Korjga OPOCOK UTPaIbHBIX KyOMKOB olpese/sieT Oyayiiee
JleIICTBUE.

1. CospnaiiTe mepeMeHHYIO TUIIA int ¢ UMeHeM diceRoll W NMPUCBONTE el
3HaueHue 7.

2. O6wbsBuTe O1EpaToOp switch ¢ diceRoll B KauecTBe BBHIPAKEHUST COOT-
BETCTBUS.

3. JloGaBbre TpU ollepaTopa case JIJIsI BO3SMOYKHbBIX 6pOCKOB Ky6I/IKOB: 7,15
u 20.

4. BapuanTtaMm 15 1 20 Ha3HaubTe CBOU >KYPHAJbl OTJAJKU U OllepaTopbl
MpepbIBaHUs, a CIy4Yal 7 OJKEeH MePexo/InTh B CyJaii 15.

5. Coxpanure daiin u 3anycrute ero B Unity (puc. 4.13).
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7 // Use this for initialization
8 void Start()
9 {
10 int diceRoll = 7;
11
12 switch(diceRoll)
13 {
14 case 7:
12 case 15:
16 Debug.Log("Mediocre damage, not bad."):
17 break;
18 case 20:
19 Debug.Log("Critical hit, the creature goes down!");
20 break;
21 default:
22 Debug.Log("You completely missed and fell on your face.");
23 break;
24 }
25 }
Puc. 4.13

Ecnu Bbl XOTWTE NOCMOTpPETb, Kak cpaboTaeT «nposan», To Mno-
npobyiiTe fo6aBWTL BbIBOA COODLLEHNS B case 7, HO 6e3 kIto-
yeBoro cnosa break.

Ecnm 3nauenne nepemenHoit diceRoll paBHO 7, TO OlepaTop switch monazer
B IIePBbIIl case, KOTOPBIH «IIPOBATIMUTCS» U BBIIIOJHUT BAPUAHT 15, [IOCKOJIb-
Ky B HEM OTCYTCTBYIOT 6JIOK Kozia 1 omepatop break. Ecsau BbI namenuTte
diceRoll Ha 15 WK 20, TO B KOHCOJIU BbIBEAYTCS COOTBETCTBYIOINE CO-
ob1ieHust, a Jiroboe IPyroe 3HaYeHKe BBIMOJHUT default B KoHIle (puc. 4.14).

[ console
| Clear [ | Collapse | Clear on Play | Error Pause [ Editor 'l ‘ @l | AO ‘ °0 |
@ [22:27:56] Mediocre damage, not bad. (1)}
UnityEngine.Debug:Log(Object) S
Puc. 4.14

Onepatopbl switch ypesBblYaiHO 3hdEKTUBHBI U MO3BONAIOT
MPOCTO WU3MTOXMUTb [IAXe CaMYIO CHOXHYIO JIOTUKY MPUHSTUS
pelieHunin. Ecnn Bbl XoTUTE rNybxe u3yunTtb Ux paboTy, To ne-
peiauTe no ccoinke docs.microsoft.com/ru-ru/dotnet/csharp/
language-reference/keywords/switch.
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Ha janHbIit MOMEHT 9TO BCe, YTO HaM HY’KHO 3HaTh 00 YCJIOBHOII JIOTHKe.
Wrtak, HOBTOpUTE JAaHHBIN paszies, ecii HYKHO, a 3aTeM IIpoBepbre ceds,
OTBETUB HA KOHTPOJIbHBIE BOIIPOCHI HIKE, TIPEK/Ie YeM MePeX0/IUTh K KOJI-
JIEKIIUSIM.

KoHTpornbHble Bonpockl 1. OnepaTopel if, and n or
HpOBepre CBOU 3HAHW, OTBETHB Ha CJIEAYIOIINE BOIIPOCHI.

1. Kakue 3HaueHUs UCTIOTB3YIOTCS /IS TTPOBEPKU OTIEPaTOpPoOB 1f?

2. Kakoii onepatop MOXeT MTPeBPAaTUTh NCTUHHOE YCIOBHE B JIO)KHOE WU
JI0JKHOE B UICTUHHOE?

3. Ecjm f/1s1 BBITOJHEHMS KO OIiepaTopa if JOJKHbI BBITOJIHSTHCS Cpasy
JIBA YCJIOBWSI, TO KAKOW JIOTMYECKUI OTIEPATOP BbI OBl NCTIOIb30BAIIN [IJIST
UX 00beIUHEHU ?

4. Ecam s BRITIOTHEHUS Ko/la oriepaTopa if JOCTaTOYHO BBITTOJHEHUS
TOJIBKO OJTHO M3 IBYX YCJIOBHUH, TO KaKOU JIOTHYECKUI OTIepaTop BbI ObI
HCIIOJIB30BAJIY JIJIS1 COCIMHEH NS 9TUX JABYX YCJIOBUIT?

Tertepb MBI TOTOBBI TIEPEUTH K U3YUEHUTO KOJJIEKITUNA. DTH TUIIBI OTKPOIOT
nepe/; HaMH1 HOBBIM MUD IIPOrpaMMUPOBaHMs UTP U rporpamm Ha C#!

3HAaKOMCTBO C KOJIJTIEKUMNAMU

[Toka HaM Hy:KHbI OB TOJIBKO TIEPEMEHHBIE, XPAHSIIIE OJHO 3HAYEHHE,
HO €CTh MHOTO CJIy4aeB, B KOTOPBIX TpeOyeTcst MHOKeCTBO 3HaueHmit. B C#
€CTh HECKOJIBKO THUTIOB KOJJIEKIIMI: MACCUBBI, CJIOBAPU U CITUCKHU. Y KaxK-
JIOTO U3 3TUX TUIIOB €CTh CBOM CUJIbHBIE M CJTa0ble CTOPOHDI, KOTOPHIE MbI
o0Cy UM HIKE.

MaccuBbl

Maccusbr — camast 6a3oBast kosuekiust B C#. MaccuB — 9T0 KOHTelHEp
JUIST TPYTITThI 3HAYEHU I, HA3BIBAEMBIX 3AEMEHMAMU MACCUBA, K KAKIOMY 13
KOTOPBIX MOKHO 00paIaThCs U 3alaBaTh 3HAYEHHUE 110 OT/IeJIbHOCTH:
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MaCCHBbBI MOT'YT XpaHUTb 3HAYCHW A 06010 THIIa, BCE 9JIEMEHTDI JOJIKHbI
OBITh O/ITHOT'O THIIA;

JUIMHA MacCUBa WM KOJUYECTBO 9JIEMEHTOB, KOTOPBIE COEPKUT Mac-
CHB, 33/Ial0TCSI B MOMEHT CO3/IaHUsI MACCUBA M HE MOT'YT ObITh U3MEHEHBI
B JaJIbHEHIIEM;

ecJI NP CO3/IaHNU MACCUBA He 33/1aTh HAYaJIbHble 3HAUEHUs, TO KaXK-
JIOMY JieMeHTY Oy/IeT MPUCBOEHO 3HAYEHHUE 110 YMOTYAHUIO. DJIEMEHTDI
B YKMCJIOBBIX MACCHBAaX 110 YMOJIYAHHIO PABHBI HYJIIO, @ B MACCUBaX JII000-
TO JIPYTOTO THUTIA YCTaHABJUBAETCS 3HaUYeHue null (TO eCTh OTCYTCTBHUE
3HAUEHUS).

MaccuBbl — HauMeHee THOKUI TUI KoJutekinil B C#. B ocHOBHOM 3TO CBS-
3aHO C TeM, UTO €r0 JIEMEHTHI HeJTb3sl JOOABJISITh UK YAAISATH MOCJE CO3-
JaHust. 3aTO MACCUBBI O3BOJISIOT XPAHUTh HH(MOPMAIIUIO, KOTOPast, CKOpee
BCero, He uameHurcst. OTcyTcTBrE THOKOCTH IeIaeT ux 6oJiee GbICTPHIMU MO
CPaBHEHUIO C IPYTHMU TUITAMU KOJIJIEKITUT.

ba3oBbIl CMHTaKCUC

OO6bsBIIEHIE MacCHBa MOXOKE Ha JPYTUe TUITBI IEPEMEHHBIX, C KOTOPBIMU
MBI paboTaJIH, HO €CTh U OTJIUYNST:

JUISL MaccuBa TpeOyeTcs yKa3aTh TUIL SJIEMEHTOB, Iapy KBaJPaTHbIX CKO-
GOK 1 YHUKAJIbHOE UM,

3aTeM KCIOJIb3YeTCs KAIYeBOe CJI0BO new JJIs CO3[[aHNsT MacCHBa B Ia-
MSTH, TI0CJI€ HETO YKa3bIBAETCsI TUII 3HAYEHWS U ellle OjiHa T1apa KBaipaT-
HBIX CKOOOK;

KOJINYECTBO 3JIEMEHTOB, KOTOPbIE XPAaHATCSI B MACCHUBE, YKA3bIBAETCS BO
BTOPOI Tape KBaJ[PaTHBIX CKOOOK.

[ITabi0H 06BABIECHUS MACCUBA BBITJVIA/IAT TaK:

elementType[] name = new elementType[numberOfElements];

PaccmoTpum 1ripumep, B KOTOPOM HaM HY’KHO COXPaHUTb TPU JIYUIIUX pe-
3yJibTaTta B HEKOM urpe:

int[] topPlayerScores = new int[3];
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To ectb topPlayerScores — 3TO MaCCHUB I1€JIBIX YHCEJI, B KOTOPOM 6y[1yT Xpa-
HUTHCST TP 2JieMeHTa. [T0CKOIbKY MBI He 06aBJISIIN HUKAKMX HAadabHBIX
3HaYeHUIi, Bce TpU 3HAUEHUsI B topPlayerScores 6y/t[yT PaBHEI @.

Bbl MoskeTe IPUCBOUTD 3HAUEHUS 3JIeMEHTaM MacChBa B MOMEHT €T0 CO3-
JlaHu, YKa3aB uX B QUTYPHBIX CKOOKaX B KOHIIE OObSIBIICHIS TIEPEMEHHOM.
B C# ectb Kak JUIMHHbBIE, TAK U COKPAIEHHBIE CIIOCOODI C/IeJaTh 3TO, HO
paboTaT OHM OJMHAKOBO:

// DAvHHBIA cnocob
int[] topPlayerScores

new int[] {713, 549, 984};

// KopoTkuii cnocob
int[] topPlayerScores

{ 713, 549, 984 };

MHMUmManmn3aumst MacCMBOB C MOMOLLIbHO COKPALLEHHOO CUHTaKCK-
Ca 0YeHb pacrnpoCTpaHeHa, No3ToMy s 6yay UCMoNb30BaTh e A0
KOHUa KHMrn. OgHaKo ecnin Bbl XOTUTE nNucaTb 6onee nogpobHo,
TO He CTeCHsNTeCh NpuberaTh K SBHLIM (hOPMY/IMPOBKaM.

Terepb, KOT/Ia ¢ CHHTAKCHUCOM OOBSIBIIEHHSI PA300OPAJIICH, TOTOBOPHUM O TOM,
KaK XPAHSITCS 9JIEMEHTBI MACCHBA U KaK K HUM 00paIaThCsl.

WNHaekcaums

DJIEMEHT MacchBa XPaHUTCS 110 MOPSI/IKY, @ HOMep dJIeMeHTa B I10CJ1e/10Ba-
TeJbHOCTH Ha3bIBaeTCA MHAEKCOM. VIHekcanus HaynHaeTcs ¢ HyJid, a He
¢ equHUIBL. VIH/IEKC 2IeMeHTa — 9TO HEYTO HAMo001e CCHIIIKHI Ha €r0 pac-
noJioskenue. B topPlayerScores IepBOe 11€JI0€ YUCIIO0 452 PACTIOIOKEHO TI0
MHJIEKCY 0, YHCJIO 713 — 110 MHAEKCY 1 1 984 — 110 uHaeKcy 2 (puc. 4.15).

18 NHpoekc 0 1 2
AL ¢ ¢ *
12 int[] topPlayerScores = { 452, 713, 934}
13

Puc. 4.15

Yro6bI 06PATUTHCS K OT/AETbHBIM 3HAYEHUSAM, UCTIOJIB3YETCsI OIIepaTop MH-
JIEKCa, KOTOPBIH TPEICTaBIIsIeT COOOI TTapy KBapaTHBIX CKOOOK ¢ MHIEKCOM
aJleMeHTa Mesky HuMu. Harpumep, 4ToObI MOJYYUTh U COXPAHUTH BTOPOI
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3JIEeMEHT MaccrBa B topPlayerScores, MbI JIOJKHBI IPUMEHUTD UM MacCUBA,
32 KOTOPBIM CJIEJYIOT CKOOKU 1 MHJEKC 1:

// YcTaHoBieHO 3HayeHue 713
int score = topPlayerScores[1];

OHepaTop HNH/IEKCa TaKXKe MOKET NCIT0JIb30BATbCA JIJII HEITOCPEACTBEHHOI'O
N3MEHCHHWA 3HAYECHMA MaCCBa, KaK U Jo6ast Apyrasd rnnepeMenHasd, N J1axxe
IepeaaBaTbCA KaK BbIPpaKEHUE:

topPlayerScores[1] = 1001;
Debug.Log(topPlayerScores[1]);

Tenepn B MaccuBe topPlayerScores JiexKaT 3HaUYECHUSA 452, 1001 11 984,

Bbixog 3a AnanasoH

[Ipu cozmanum MacCUBOB KOJMYECTBO 3JIEMEHTOB (PUKCUPYETCS CPa3y
1 He MOJKET OBITh MI3MEHEHO, TO €CTh MbI HE MOKEM MOJIYYUTD JOCTYII K He-
cyniecTBYIOIeMy ajieMeHTy. B ipuMepe topPlayerScores JIJIMHA MaccuBa
paBHa 3, TO3TOMY JIMATIa30H JOMYCTUMbBIX UHAEKCOB COCTABJLET OT @ /10 2.
JI10601i MHAEKC, PaBHBIIA 3 UJIK BBIIIE, BHIXOAUT 32 [IPEIEJIb AUAIIa30Ha MAC-
CUBa 1 BbI6paCbIBaeT B KOHCOJIM UCKJII0UeHrue IndexOutOfRangeException
(puc. 4.16).

[ Console

ICiear | ] Collapse | Clear on Play | Error Pause | Editor ~ | @0 | AO 1

o [13:45:49] IndexOutOfRangeException: Array index is out of range. (1
LearningCurve.Start () (at Assets/Scripts/LearningCurve.cs:12) e

Puc. 4.16

XopoLune NpakTUKM NporpaMMUPOBAHMS TAcsT, YTO HaM cre-
ayet n3beratb BbIXOAOB AMana3oHa, NpoBepsis, HaXOAUTCS fn
HY>XHOE 3HayeHue B npeaenax AuanasoHa MHAEKCa MaccuBa.
06 aToM norosopuM B pa3gene «OnepaTtopbl UTEpaLnn».

MaccuBbl He eIMHCTBEHHbBIE TUIIBI KOJLIEKIINY, nMeronmecsa B C#. B cie-
JYIOIEM TTO[Pa3/iesie Mbl PACCMOTPUM CITMCKH, KOTOPbIE SIBJISIIOTCS OoJiee
ruOKUMU U Yallle UCIOJIb3YIOTCS B IPOrPAMMUPOBAHUN.
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Cnnckm

Crmcku TecHO CBSI3aHbI ¢ MACCMBAMU, B HUX HECKOJIBKO 3HAUE€HUI OZIHOTO
THIa cO6PaHO B OHOI TepeMeHHON. C HUMU OBOJILHO JIETKO paboTaTh
B TUIaHe [00ABJIEHVs], YAaTeHs 1 OOHOBJIEHNUS 3IEMEHTOB, HO HIEMEHTBI
CIMCKA XPaHATCS He Mo MopsaKy. VHoraa 370 NPUBOAUT K MOHUKEHUIO
MTPOU3BOINTETBHOCTH 110 CPABHEHUIO C MACCUBAMM.

Moa nNpoun3BOAMTENBHOCTLIO NMOHMMAETCS Mepa TOro, CKOJIbKO
BPEMEHW 1 CU1 KOMMNbIOTEPA 3aHUMAET AaHHas onepaumst. B Ha-
cTosiLLee BpeMsl KOMMNbIOTepbl paboTatoT 6bICTPO, HO BCe paBHO
6bIBaeT, YTO C TPyAOM CNpPaBAsAOTCS € 60MbWINMMK UrpaMn UK
NPUNOXEHUAMN.

Ea3OBbll‘;1 CUHTAKCUNC

[TepeMeHHAs TUIIA «CIIUCOK» OMPEAENIETCS CAEAYIONIM 00Pa3soM:

® KJI0YeBOe cnoBo List, TUIT 1eMEHTOB, YKa3bIBAEMbII B TPEYTOJIbHBIX
ckoOKax, U YHUKAIbHOE UMSI,

® KJII0YEBOE CJIOBO new /IS MHUIMAIU3AINN CIIUCKA B AMATH C KJIIOUe-
BBIM CJIOBOM List 1 yKasaHMeM THIIA 9JIEMEHTOB MKy TPEYTOJbHBIMU
CKOOKaMU;

® napa ckoOOK U TOYKa C 3alSATOI.
[1Ta6si0H 0O BABACHUS BHITJISIUT TaK;

List<elementType> name = new List<elementType>();

[nvHy cnucka Bcerga MOXHO M3MEHWUTb, MO3TOMY B MOMEHT
CO3AaHNs HET HeOHBXOANMMOCTM YKa3blBaTb, CKOSIbKO 3/1IEMEHTOB
B HeM byper.

Kax v MacCHBBI, CIIUCKY MOKHO HHUTIMATU3UPOBATH CPasy MPU 0ObSIBJICHUH,
[ePEUNCIIsis 3HAYEHST DJIEMEHTOB B 1ape (GUrypHbIX CKOOOK:

List<elementType> name = new List<elementType>() { valuel, value2 };

DJIeMEeHTBI XPAaHITCS B TOM TOPSAJIKE, B KOTOPOM OBLIN 100aBJICHBI, MH-
JIEKCUPYIOTCS € HYJIsI, ¥ K HUM MOKHO 00paIaThCst ¢ MOMOIIBIO OIlepaTtopa
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ungexca. Co3naaum co6CTBEHHBIH CIIMCOK, YTOODI TIPOBEPUTH HA30BYIO
(byHKIIMOHATIBHOCTD 9TOTO KJacca.

BpeMFI ,Clel‘/lICTBOBaTb. CocTaBnsieM CNUCOK YSIEHOB rpynnobl

B xavyecTBe pa3MUHKU COCTAaBUM CITUCOK YJIEHOB TPYIIITHI B BBIMBIIILIEHHOM

POJIEeBOIT UTpeE.

1. CospaiiTe HOBBII CIINCOK C 9JIEMEHTAMU TUIIA string 1 UMEHEM questPar-
tyMembers U MHUI[UAJIU3UPYHTE TPEMSI UMEHAMU TIEPCOHAKE.

2. BoiBemuTe B KOHCOJIb KOJIMYECTBO YJIEHOB TPYIIIBI B CIUCKE, NCTIOJIb3Y I
MeToz Count.

3. Coxpanure daiin u 3amyctute urpy B Unity (puc. 4.17).

7 // Use this for initialization
8 void Start()
9 {
10 List<string> questPartyMembers = new List<string=>()
11 { "Grim the Barbarian", "Merlin the Wise", "Sterling the Knight"};
12
13 Debug.LogFormat("Party Members: {0}", questPartyMembers.Count);
14 }
15 }
Puc. 4.17

Mpt co3many HOBBIN CTIMCOK TIOT Ha3BaHMEM questPartyMembers, KOTOPBINT
TeTiepb COJEPKUT TPU CTPOKOBBIX 3HAUEHUS, U MICTIOIB30BAJIN MeTO/T Count
13 KJacca List /715 BBIBO/IA KOJIMYeCcTBa 31eMeHTOB (puc. 4.18).

consois
|Clear | ICoItapse [CIear on Play | Error Pause | Editor "'i | 1 ] Do | ©o i

@ [13:32:05] Party Members: 3
UnityEngine.Debug:LogFormat(String, Object[]) —

Puc. 4.18

Ouenb 1M0JIe3HO 3HATH, CKOJBKO JIEMEHTOB HAXOIUTCSI B CITUCKE, OJTHAKO
B GOJIBIIIMHCTBE CJIyYaeB OJHOM Juib nHbopManun HegocTatouno. Ham
HYXHa BOSMOKHOCTb UBMEHATDH Hallll CIIMCKHU 110 MEPE HEO6XOI[I/IMOCTI/I,
YTO MBI 1 0OCY/TUM JIaJiee.
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YacTo ncnonb3lyemble MeTOAbI

K anemenTtam crmmcka MosKHO O6paH.IaTI)CH 1 U3MEHATDH UX, KaK I B MaCCHBaX,
C IIOMOIIbIO OII€paTOpa MHAEKCA, €CJIN MH/IEKC HAaXO/IUTCA B IIPpEAE/IaxX 1na-
ITa30Ha CIIMCKa. O[[HaKO Yy KJjacca List ecTh MHOKECTBO METO/IOB, Ipeao-
CTaBJIAIONINX JOIIOJTHUTE/IbHbIE (byHKI_II/H/II Z[O63BJI€HI/I€, BCTaBKYy U yJlaJ€eHUE
9JIEMEHTOB.

Bce B ToM xe criicke questPartyMembers ,ZIO6aBI/IM B KOMaH/ly HOBOT'O y4aCT-
HUKa:

questPartyMembers.Add("Craven the Necromancer");

Meton Add mo6aBIAeT HOBBIN 2JIEMEHT B KOHEI] CIIUCKaQ, B pe3yJibTaTe 4ero
KOJIMYECTBO questPartyMembers CTAHOBUTCS PaBHBIM YETBIPEM, a IIOPSAIOK
9JIEMEHTOB — CJELYIOIINM:

{ "Grim the Barbarian", "Merlin the Wise", "Sterling the Knight",
"Craven the Necromancer"};

Y106bI 100aBUTD 9JIEMEHT Ha KAKOE-TO OILIPEIEJEHHOE MECTO B CIIUCKE, MbI
MOKEM TIepeiaTh METOAY Insert MHIEKC U 3HAUEHME, KOTOPOE XOTUM J[0-
OaBUTD:

questPartyMembers.Insert(1, "Tanis the Thief");

Korna sanemenT BcTaBsieTcs 110 yKa3aHHOMY MH/IEKCY, MH/IEKCBI BCeX Jlajee
CTOSIIIMX 3JIEMEHTOB B CIIMCKe yBeJuunuBaloTcsd Ha 1. B Hamem npumepe
Thanis the Thief Tenepb numeer UHJEKC 1, Merlin the Wise 1iepeBUHYJICA
Ha UHIEKC 2 BMECTO 1 M T. 1.

{ "Grim the Barbarian", "Tanis the Thief", "Merlin the Wise",
"Sterling the Knight", "Craven the Necromancer"};

VIauTh 3JIeMEHT TaK JKe IPOCTO — MBI ePeIaeM METOLY MHEKC Uin OyK-
BAJIbHOC 3HAYCHUE, U JAJBIIEC BCE IIPOUCXOLUT CaMO:

// 06ba mMeToja yAanawT 3/1eMeHT
questPartyMembers.RemoveAt(9);
questPartyMembers.Remove("Grim the Barbarian");

[Tocsie Bcex MpaBOK CIUCOK questPartyMembers Teliepb COMEPIKUT CJIELY-
IOIIM€ 3JIEMEHTBI, IPOUHIEKCUPOBAHHbBIE OT @ /10 3:

{ "Tanis the Thief", "Merlin the Wise", "Sterling the Knight",
"Craven the Necromancer"};
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Y knacca List ecTb ele MHOro MeTOAOB, KOTOPbIe MO3BOSS-
0T NPOBEPSATb 3HAYEHUS, HAXOANTb U COPTUPOBATb 31EMEHTDI,
a Takke paboTaTb C AnanasoHamu. [MoHbIN CIMCOK METOAOB U UX
OMnMCaHUs MOXXHO HanTK 3aecbk: docs.microsoft.com/ru-ru/dotnet/
api/system.collections.generic.list-1?view=netframework-4.7.2.

Cruucky OTJAWYHO TOAXOAAT N9 XpaHeHUs OJUHOUYHBIX 2JIEMEHTOB, HO
OBIBAIOT CJTydyau, KOT/la BaM HYKHO XPaHUTh HH(MOPMAIIUIO HJIH ITAHHBIE, CO-
nepskarie 6osiee OHOTO 3HAYEHUST. 3/1eCh Ha TIOMOII[b TIPUXOSIT CJIOBAPH.

Cnosapu

Tun Dictionary HECKOJIBKO OTJIMYaeTCsd OT MAaCCUBOB U CIIMCKOB, I10-
CKOJIBKY B €T0 3JIeMeHTaX XPaHsATCS Tapbl 3HAUEHWH, a He OJITMHOYHBIE
3HAYEHUsI. DTU DJIEMEHTBI HA3bIBAIOTCS ITaPaMU «KJII0Y — 3HAYEHHEe»: K104
JIECTBYET KaK MHJIEKC IJIsI COOTBETCTBYIOIIET0 eMy 3HaueHus. B oTauune
OT MaCCUBOB U CITUCKOB, CJIOBAPHU He ynopsiouenbl. Ho mocse Toro, kKak oHu
OyZyT CO3/IaHbI, UX MOKHO COPTHPOBATH W YIOPSIOYMBATH PA3TUIHBIMU
crocobaMu.

ba30BbIl CMHTaKCUC

O0ObsaBieHne CJIOBAps BBITIOJIHAETCA ITOYTHU TaK JKE, KaK oObaBIEHUE CIIU-
CKa, HO C O,I[HOﬁ HOHOJIHHTGHBHOﬁ A€TaJblO: B TPEYTOJIbHbIX CKOOKax Haz10
YKa3aTb TUIl U JJIA Kj1io4a, 1 /171 3HaUEeHHA:

Dictionary<keyType, valueType> name = new Dictionary<keyType,
valueType>();

YT00ObI MHUIMATU3UPOBATH CJIOBAPD MapaMU «KJII0Y — 3HAYEHIE», BBIIOJI-
HUTE CJIe/iylonine AeicTBus.
e Jlo6Gasbre erie oHy mapy (GUTYPHBIX CKOOOK B KOHIIE OOBSIBIEHISI.

® 3anuimTe KasKIbIi 3JIEMEHT B CBOIO Mapy (hUTYPHBIX CKOOOK, pas/ie/inB
KJII0Y ¥ 3HAYeHUe 3aIITOMN.

e Pazpnensgiite aJIeMeHTBI 3aITON, KpOME TIOCTIETHETO 2JIEMEHTA, s KO-
TOPOIO 3ansiTas HeoOs3aTebHa:

Dictionary<keyType, valueType> name = new Dictionary<keyType, valueType>()

{
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{keyl, valuel},
{key2, value2}
¥

BaskHoe 3ameuanie, Kacaolieecs: Bhlbopa 3HAYEeHMIA KJIIOYeit: KayK bl KoY
I OJIZKEH 6bITB YHUKQJIbHBIM U UX HEJIb3 USMEHUTD. ECJII/I BaM HYKHO 06-
HOBUTH KJIIOY, TO U3MEHKTE €ro 3HaueHre B 00bSIBJICHUHN TIEPEMEHHO NJIH
yIaJIATe BCIO Iapy «KJI0Y — 3HaYeHue» 1 100aBbTe APYryio B KOJE.

Kak 1 B ciydae C MaccvMBaMu M CrIMCKaMK, CloBapy MOXHO 6e3
npo6ieM MHULMANU3UPOBaTb B OAHY CTPOKY. OHAKO 3anuchl-
BaTb KaXKaylo Mapy <KoY — 3HaAYeHne» B CBOEW CTPOKE, KaK
B NpeablayLeM npuMepe, — Xopoluasi NpyBblYKa, rnosiesHas
KaK ans yao60uMTaeMoCTy, Tak M AN AyLIEBHOrO PaBHOBECHSI.

Bpemsi pencteoBaTb. HacTpavBaeM MHBEHTapb

COSJIalII/IM CJIOBapb MJisdd XpaHEHUA TMPEAMETOB, KOTOPbIE MOKET HOCUTDH

IIEPCOHAXK.

1. O6'bHBI/ITe CJIOBApb C TUIIOM KJItO4a Stl"ing 1 TUIIOM 3Ha4YeHud int 1 Ha-
30BUTE ero itemInventory.

2. MInummanmmsupyiite CTPOKOM new Dictionary <string, int>() u nobaBbre
TPU TAPbl «KJII0Y — 3HAYEHNE» HAa CBOE yCMOTpeHue. YOeIuTech, 4To
KasK/[blil 9JIEMEHT 3aK/1I04€eH B (PUI'YPHBIE CKOOK.

3. Jlo6aBbre BBIBOJL B KOHCOJIb CBOMCTBA itemInventory.Count, 4TOOLI MbI
MOTJIV BUJIETH, KAK XPAHSTCS 2JIEMEHTBHI.

4. Coxpanurte aiis u 3ammycrure urpy (puc. 4.19).

7 // Use this for initialization

8 void Start()

9 {

10 Dictionary<string, int> itemInventory = new Dictionary<string, int>()
11 {

12 { "pPotion", 5 },

13 { "Antidote", 7 },

14 { "Aspirin", 1 }

15 };

16

17 Debug.LogFormat("Items: {@}", itemInventory.Count);|
18 }

19 }

Puc. 4.19
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Mpbl co3nanu HOBBIH CJI0Baphb ¢ UMeHEM itemInventory, B KOTOPOM U3HAYAIb-
HO €CTb TPHU Maphl «KJIOY — 3HAYeHNe». B KauecTBe Kitoyell y Hac CTPOKH,
a 3HAUEHUsT — I1eJible YncJia. Mbl BBIBEJIM HA 9KPaH KOJIMUECTBO 9JIEMEHTOR
B cJIoBape itemInventory B laHHBIN MOMEHT (puc. 4.20).

" [ Console

| Clear | | Collapse | Clear on Play | Error Pause | Editor = | | D1 Ao | @o |

@ [17:12:16] Items: 3 1
UnityEngine.Debug:LogFarmat(String, Object[]) =

Puc. 4.20

Kak u B crirckax, HaM HY’KHa BO3MOKHOCTb jleJIaTh HEYTO GOJIbIIiee, YeM
ITPOCTO BBIBOJIUTD Ha 9KPAH KOJUYECTBO AP «KJII0Y — 3HAYeHHE> B JAHHOM
ciosape. JlobaBiieHue, yaaneHue 1 0OHOBJICHUE ITHX 3HAYEHUH MBI PACCMO-
TPUM B CJIEAYIONIEM Pa3/ieie.

PaboTta co cnoBapHbIMM Napamu

[Tapb! «KJI104 — 3HAYEHKE> MOJKHO JI00ABJISATH U YIAJISATH; TAKKE K HUM MOJKHO
00pamarhCs ¢ MOMOIIBI0 METOIOB MH/IEKCA U Kiracca. YToObI TOTydnTh 3Ha-
YeHMe 3JIeMEeHTa, UCIIOIb3yUTe OTiepaTop MH/IEK A ¢ yKazaHueM Kitoua. B cie-
JyIOLIEeM IIPUMepe KJIIoUy numberOfPotions OyAeT NPUCBOEHO 3HAYEHUE 5:

int numberOfPotions = itemInventory["Potion"];
3HaueHue 3J1eMEHTa MOKHO U3MEHHUTD TEM JKe CIIOCOOOM. TeHepb 3Ha4YCHUE
Potion OymeT paBHO 10:

itemInventory["Potion"] = 10;

J{06aBJISATH 9IEMEHTBI B CJIOBAPh MOKHO JABYMSI CIOCOOAMU: C TOMOIIIBIO
MeTo/1a Add 1 oriepaTopa uHjekca. Metoz Add IpUHUMAET KJII04 U 3HaYeHUe
1 CO3/IAEeT HOBBIU 3JIEMEHT, €CJIN TIepe/laHHble METO/LY TUITbI COOTBETCTBYIOT

CTPYKTYpE:

itemInventory.Add("Throwing Knife", 3);

Ecovt ftst ipucBoeHust 3HAYEHUST KJII0YY UCIOTB3YETCsT 0OpalieHne mo
WHJIEKCY, KOTOPOTO HET B CJIOBape, TO KOMIUJISITOP aBTOMAaTHYEeCKH J10-
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6aBUT B CJIOBaph HOBYIO MApy <«KJIOY — 3HaYeHue». Hanmpumep, eciu Mbl
XOTUM J00aBUTh HOBBII 2JIeMEHT "Bandage", TO MOKHO IIPOCTO HAIKMCATh
BOT TaK:

itemInventory["Bandage"] = 5;

ITO BasKHBI MOMEHT, KaCafoIIMIACsT CChIJIOK Ha Mapbl «KJI104 — 3HAYCHUE
Jydiiie yoeauThCst B HATMYNHU 9JIEMEHTa, TIPEK/IE YeM TIbITaThCs MOJMYIUTh
K HEMY J0CTYyI, 4T0ObI n36ekaTh OMMUOOYHOTO [06aBIEHUSI HOBBIX Map
«KJIIOU — 3HauYeHue». IIpoiie Bcero nciosb3oBarh MeTo | ContainsKey ¢ orie-
paTopoM if, IOCKOJIbKY ContainsKey BO3BpaIllaeT JIOTHYECKOE 3HAYEHIIE B 3a-
BUCHUMOCTH OT TOTO, CYILECTBYET JIU B CJIOBape JaHHbIN Katod. B ciemyiomem
IIpUMEpPE MbI IIPOBEPSIEM, ECTh JIN KJIIOY "Aspirin" B cjoBape:

if(itemInventory.ContainsKey("Aspirin"))

{

itemInventory["Aspirin"] = 3;

}

HaKOHGH, IMapy «KJII04Y — 3Ha4Y€HNE» MOKHO YIAJIUTDH 13 CJIOBAPA € ITIOMOIIbIO
MeToa Remove, KOTOprP)I IIpUHUMAET B KQ4eCTBE apryMeHTa CaM KJIIo4:

itemInventory.Remove("Antidote");

KaK 1 y Cn1cKoB, y crioBapei eCTb MHOXECTBO METOAOB U yHK-
UuiA, obneryarolmx npouecc paspaboTku, HO Mbl HE MOXEM
34eCb Oonncatb UX BCe. Ecnn Bam MHTEPECHO, TO noynTamnTe
oduumnanbHyo AOKyMeHTaumio no agpecy docs.microsoft.com/
ru-ru/dotnet/api/system.collections.generic.dictionary-2?view=
netframework-4.7.2.

Wrak, Tereps B HallleM apceHasie eCTh KOJJIEKIIUH, TO9TOMY TIPUTILIIO BPEMSI
CHOBA OTBETUTH HAa KOHTPOJIbHBIE BOITPOCHI, 4UTOOBI YOENUTHCSI B TOTOBHOCTH
MEPeNTH K CJIelyIoIeli cepbe3HOI TeMe: OrlepaTopaM NTepariu.

KoHTponbHbIe BONPOChl 2. Bce 0 konnekumnsx

1. Yro Takoe sjieMeHT MacCHUBa UJIU CITUCKA?

2. KaxoB MOpSIIKOBBITT HOMEP TTEPBOTO 3JIEMEHTA B MACCUBE MJIN CITHCKE?
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3. Moxer n OJMH MAaCCUB WUJIN CITMCOK XPaHUTb pa3HbI€ TUIIbI I[aHHbIX?

4. Kax 106aBuTh B MACCUB HOBbIE 9JIEMEHTDI, YTOOBI MOKHO OBLIO XPAHUTh
OOJIbIIE TAHHDIX?

[TOCKOJIbKY KOJUIEKIIUN — 9TO TPYIIIbI MM CHUCKU 3JIEMEHTOB, T0JIKEH
6b1Th 9 PekTUBHBII crocob obpabaTeiBath ux. K cuacreio, B C# ecth He-
CKOJIBKO OIIEPaTOPOB UTEPAIMU, O KOTOPBIX MBI IIOTOBOPUM B CJIEYIONIEM
paszelie.

Onepatopbl UTepaumm

JloCTyII K OT/Ie/IbHBIM 3JIeMeHTaM KOJLJIEKIIUY MBI [IOJIy4YasIu 4epes olepaTop
MHJIEKCA U METO/Ibl 3TOTO TUIIA KOJIJIEKIIMHK, HO UTO, eCJIM HaM HY»KHO Iiepe-
6path BCIO KOJIJIEKIIUIO TI03JIEMEHTHO? B IporpaMMUpOBaHUY 9TO Ha3bIBa-
eTcst utepanueil, u a3bik C# 1npesocTaBisieT HECKOJIbKO TUIIOB OIIEPaTOPOB,
KOTOpBIE MTO3BOJISIIOT TepedupaTh dJ1eMeHThI Kosliekinu. Onepatopbl ute-
paIUu TIOXOKI HA METOIBI TEM, YTO B HUX COEPKUTCST OTOK KO/, KOTOPBIiT
HYZKHO BBITIOJTHUTD, HO, B OTJINYKE OT METO/IOB, 3TU OIIePATOPbI BLIIOJIHSIOT
CBOI1 KO/l MHOTOKPATHO.

Lmkn for

[luks for waiie Bcero MCIOJAb3yeTCsl, KOra HeOOXOIUMO BBITOJTHUTH
HEKUiT OJIOK KO/l OIpejieJIeHHOe KOJUYECTBO Pa3, a 3aT€M TIPOIOJIKUTD
nporpammy. CaMm orepaTtop NpUHUMAET TPU BBIPAKEHUS, Kaxk0e U3 KO-
TOPBIX BBITOJIHAET olpeseseHnyio pynkmnuio. [lockoapky nukist for oT-
CJIEKMBAIOT HOMEP TEKYyIIeil uTepainy, OHU JIydllle BCero MOAXOAAT /I
MacCCHUBOB U CIINCKOB.

A BOT Kak BBITJIAANUT MA0JIOH OllepaTopa MUKJIA:

for (initializer; condition; iterator)

{

BbIMONIHUTL 3TU CTPOKM KOAA;
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Pasbepemcst, Kak 3T0 paboTaer.

e KioueBoe cJI0BO for HAUMHAET OIIEPATOP, a 32 HUM CJe/lyeT 1apa Kpy-
TJIbIX CKOOOK. BHYTPU KPYT/IBIX CKOOOK HAXOASITCS TIPUBPATHUKN: WHIU-
[IUATN3aTOP, YCJIOBUE U UTEPATOP.

(] HI/IKJI Ha4YWHAETCA C MHUIMAJIN3aTOpa — 9TO JIOKaJbHasAd I€epeMeHHasd,
KOTOpasA OTCJ/IeKNBaeT, CKOJIbKO pa3 BbITTOJIHUJICA ITUKJI. OO06BIYHO OTCYET
Ha4YnWHAETCA C 0y ITOCKOJIbRY Y KOJIJIGKHI/Iﬁ TOXE NHAEKCAIlUA C HYJIA.

® 3areM IIpoBepseTcs BblpakeHue yCJ0BUS U, €CJIM OHO UCTUHHO, BBITIOJI-
Hsercd ureparop. OH UCIOIb3YeTCs sl yBeJNYeHUs MU yMEeHbIIeHUS
MHUIAAIN3aTOPA, U3 YEro CJCAYET, YTO B CIEAYIOIEM IIPOXOAe IIUKIIA
3HaUEHME WHUIMATM3aTOPa OYIET YKe IPYTHM.

Ha cioBax aT0 3ByYHdT CJIOKHO, TOTOMY PACCMOTPUM MTPAKTUYECKUH TTPH-
MeD CO CIIUCKOM questPartyMembers, KOTOPBII MbI CO3/IaT1 paHee:

List<string> questPartyMembers = new List<string>()
{ "Grim the Barbarian", "Merlin the Wise", "Sterling the Knight"};

for (int i = @; i < questPartyMembers.Count; i++)

{
Debug.LogFormat("Index: {0} - {1}", i, questPartyMembers[i]);

}
E1iie pas npoiigemcst 110 UKy U IOCMOTPUM, KaK OH paboTaer.

e B kavecTBe MHUIIMAIN3ATOPA B IIUKJIE for B3sATa JIOKATbHAS TIepeMeHHas
TUIIA int ¢ UMEHEM i ¢ HaYaJIbHBIM 3HAaYE€HUEM ©.

e YroObl rapaHTUPOBATh, YTO Mbl HUKOT/A HE BBIAEM 32 IIPEeAe/Ibl 10-
IIyCTUMOTO JMala3oHa, UK/ OyAeT 3allyCKaTh CJAeAYIONIYI0 UTePALUIO
TOJIBKO B CJIy4ae, €CJIN 1 MeHbIIIe, YeM KOJIMYECTBO DJIEMEHTOB B CIIUCKE
questPartyMembers.

e Hakoner, 3HayeHue i yBeanyuBaercss Ha 1 ¢ TOMOIIBIO oniepaTopa ++
Ka’K/IbIH pa3, KOT/ia IUKJI BBIIOJIHSET OINH ITPOXO/I.

® BuyTtpu mukia for Mbl BBIBOJAUM WH/EKC W 3JIEMEHT CIUCKA MO 3TOMY
UHJIEKCY, UCTTONb3yst 1. OOpatuTe BHUMaHUE: i OYKBAJIbHO TPOXOAUT
10 MHIEKCAM 2JIEMEHTOB KOJIJIEKIINHU, TIOCKOJIbKY 00a HaunHatorcst ¢ 0
(puc. 4.21).
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Puc. 4.21

TpaanumoHHo 6ykBa i 06bIMHO MCMONb3yeTCs Kak MMS nepe-
MEHHOW MHMUManu3aTopa. Ecin y Bac ecTb BIOXKEHHbIE LIMKIIbI
for, TO B Ka4yecTBe MMeH nepeMeHHbIX 6yayT MCNONb30BaThCA
6yksbl j, k, In . a.

[TonpoOyeM HOBBIIL OIEPATOP UTEPALUU HA OAHON U3 UMEIOUIUXCS KOJI-
JIEKIIUI.

Bpems neictBoBaTh. MiieM anemMeHT

[TepebGepeM CIMCOK questPartyMembers U MOCMOTPUM, CMOKEM JIU MBI
OIIPE/IEJINTD, BCTPETUTCS JIU OIIpe/leJIeHHbIN a1eMenT. Eciim BeTpeTuMm ero,
BBIBEZIEM B KOHCOJIb COOOITIEHHUE.

1. JloGaBbre omeparop if 1moj BBIBOIOM COOOIIEHUS B IIUKJIE for.

2. B ycnoBuu onieparopa if mpoBepebTe, paBeH Jiu 2JIEMEHT questPartyMember
3HAYEHUIO Merlin the Wise.

3. Ecum o710 TaK, TO BBIBEAUTE COOOIIEHIE HA CBOE yeMOTpeHue (puc. 4.22).

BbiBo B KOHCOJTb [IOJIKEH BBITJISIZETD IMTOYTH TaK JKe, 32 NCKJII0YEHUEM TOTO,
4TO TIOSIBUJIOCH OJIHO JOTIOJTHUTEIbHOE COOOIIEHIE, KOTOPOE BBHIBOIUTCS
OJIMH Pa3, Korja MUK Haxoaut Mepsuna. B gacTHOCTH, KOT/Ia BO BTOPOM
IIMKJIe IepeMeHHas i Oblyla paBHa 1, cpabaThIBaJl ONepaTop if 1 BHIBOANJICH
JIBa COOOIIEHNs BMECTO OHOTO (puc. 4.23).

CraHgapTHBII UK for B TPABUJILHOI CUTYAIIMN MOKET OBITh BEChbMa M0JIe-
3€H, HO B IIPOTPAMMIPOBAHUN PEAKO OBIBAET JIUIITH OJIH CIIOCOO BBITIOJTHUTh
3az1auy. [ToaTomy 3HaKOMBTECH: OTIepaTOp foreach.
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/7 Start 1s called before the first frame update

wvold Start()

{
List<¢strings questPartyMembers = new List<string>()
{ "Grim the Barbarian", "Merlin the Wise", "Sterling the Knight" };
for {int 1 = 93 1 ¢ questPartyMembers.Count; i++)
{
Debug.LogFormat{"Index: {6} - {1}", i, questPartyMembers[i]);
if{questPartyMambars[i] == "Merlin the Wize")
Debug.Log{"Glad you're here Merlin!");
}
}
1
Puc. 4.22
Console

lCIear | |Col|apse | Clear on Play I Error Pause | Editor '|

@ [20:18:48] Index: 0 - Grim the Barbarian
UnityEngine.Debug:LogFormat(String, Object[])

@ [20:18:48] Index: 1 - Merlin the Wise
UnityEngine.Debug:LogFormat(String, Object[])

@ [20:18:48] Glad you're here Merlin!
UnityEngine.Debug:Log(Object)

@ [20:18:48] Index: 2 - Sterling the Knight
UnityEngine.Debug:LogFormat(String, Object[])

Puc. 4.23

Lmkn foreach

D4 Ao|@o|
1

[[uka foreach GepeT KasK/blil 37IEMEHT B KOJIJIEKITUU W COXPAHSIET €TO
B JIOKJIbHO¥ TIePEMEHHOI JIst fasibHeleit 00paboTKU BHYTPH oliepa-
topa. /i mpaBUIbHONW PabOTHI TUIT JIOKAJBHON MepeMeHHOI J0JIKeH
COOTBETCTBOBATH TUITY 3JieMeHTa KoJjekiuu. [lukma foreach MOXHO
UCIIOJIb30BATh ¢ MACCUBAMU U CHIUCKAMH, HO OCOOEHHO MOJI€3eH OH TIPU
paboTe o CJI0BapsIMU, MOCKOJIBKY [IJIsT pabOTHI €My He HYKEeH YHCIOBON

MHIEKC.
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[Ta6son KA foreach BBITJISIAUT CJELYIONIM 0OPasoM:

foreach(elementType localName in collectionVariable)

{

BbINOAHUTBL 3TK CTPOKM KoAa

¥

Bepnemcsa k npuMmepy ¢ questPartyMembers U IIpoOBe/leM TTEPEKINYKY BCeEX
€ro 9JIEMEHTOB:

List<string> questPartyMembers = new List<string>()
{ "Grim the Barbarian", "Merlin the Wise", "Sterling the Knight"};

foreach(string partyMember in questPartyMembers)

{
Debug.LogFormat("{@} - Here!", partyMember);

}

Bee 510 paboraer cremayomum 0Opazom.

o OObaBJIsIEM TUII SJIEMEHTA string, 4TO COOTBETCTBYET 3HAUEHUAM B CIIH-
CKe questPartyMembers.

e (Cosnaercs JoKagbHas TIepeMeHHas partyMember, B KOTOPON XPaHSATCS
BCE 9JIEMEHTBI, TIepeGrupaeMble IIUKJIOM.

L] HaKOHeH, 3aKaH4YMBaeT CUHTAKCUC KJII0UYeBOE CJIOBO in, 32 KOTOPBIM
cJIe/lyeT KOJUIEKITHSI, KOTOPYIO MbI XOTUM TiepeOparh, B JaHHOM CJIydae
questPartyMembers (puc. 4.24).

“Oconsole [ e
J Clear ‘ ] Collapse | Clear on Play I Error Pause | Editor v| ‘ @3 | &0 | 00 l

@ [16:16:34] Grim the Barbarian - Here! 1
UnityEngine.Debug:LogFarmat(String, Object[]) e

@ [16:16:34] Merlin the Wise - Here! 1
UnityEngine.Debug:LogFarmat(String, Object[]) =

@ [16:16:34] Sterling the Knight - Here! 1
UnityEngine.Debug:LogFormat(String, Object([]) N

Puc. 4.24

Takoii BapyaHT HAMHOTO TIpoIIle, YeM UK/ for. OHAaKO HEOOXOAUMO YIIO-
MSTHYTh HECKOJIBKO BasKHBIX 0COOEHHOCTEN PabOTHI CO CJIOBAPSIMI, & IMEH-
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HO ITPpUHITAIIBI pa6OTI)I C ITapaMM <«KJIIOY — 3Ha4Y€HMUE» KaK C JIOKAJIbHbIMU
InepeMeHHbIMU.

MpoxoAa No napaM <KoY — 3HaYeHne»

YTo6bI 3ammcath Mapy <«KJI4 — 3HaYEHHE» B JIOKAJIbHYIO MEPEMEHHYTO,
MPUTOJIATCS METKO Ha3BaHHbBIN TUII KeyValuePair, KOTOPbIH 1103BOJISIET 3a-
JIaTh KJTIOYM ¥ 3HAYEHUST COOTBETCTBYIONIMM TUTaM cjoBaps. [Tockobky
KeyValuePair sIBJISIETCS TUIIOM, B BI/IE JIOKQJIbHOI IIepeMeHHOI OH paboTaeT
TaK jKe, Kak ¥ JI000ii APYToOi THII DIeMEHTA.

Hamnpumep, npoiijiemcd 110 cjioBapio itemInventory, KOTOPbIM MbI CO3/IaJIH
paHee, 1 BBIBE/IEM KaXKIYIO MMapy «KJI0U — 3HAYeHUey, CKasKeM OMucaHue
TOBapa B MarasuHe:

Dictionary<string, int> itemInventory = new Dictionary<string, int>()
{

{ "Potion", 5},

{ "Antidote", 7},

{ "Aspirin", 1}

¥
foreach(KeyValuePair<string, int> kvp in itemInventory)
{
Debug.LogFormat("Item: {0} - {1}g", kvp.Key, kvp.Value);
}

Mpb1 3aBeJsin JTOKAJIbHYIO TIEePEMEHHYT0 THTIA KeyValuePair ¢ uMeHeM kvp, KO-
TOPOE COOTBETCTBYET OOLIEPUHATOMY COIJIAIIEHNIO 00 UMEHAX B IIPOrPaM-
MUPOBAHNHU, KaK ¥ UM [IEPEMEHHOM-CYETUNKA 1 B IUKJIE for, M YCTAHOBUJIN
TUMBI KJII0Yel 1 3HAYeHN Ha string 1 int, Kak B itemInventory.

YTo6bl NOYYNTb AOCTYM K K/IKOYY M 3HAYEHWIO JTIOKASIbHOM Me-
peMeHHOI kvp, Mbl Ucnonb3yeM cBoicTBa Key u Value Tuna
KeyValuePair cooTBETCTBEHHO.

B nanHOM npuMepe KJIIOUM SIBJISIOTCS CTPOKAMU, a 3HAYEHUST — I1eJIbIMU
uucsrami. J[ist Hac 910 Gy/IeT Ha3dBaHKe U CTOMMOCTH ToBapa (puc. 4.25).

Ecuit BbI J1106UTE MIPUKIIIOUEHMSI, TO TIOTIPOOYIITE BBIMOTHUTD CJAEIYIONIEe
JIOTIOJTHUTETBHOE 3a/[aH¥e, YTOOBI 3aKPEMUTh BHOBb OOPETEeHHbIE 3HAHVISI.
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Console
lCIear | |Collapse | Clear on Play |Error Pause | Editor '| | @3 | &U ] M

@ [17:24:51] Item: Potion - 5g
UnityEngine.Debug:LagFormat(String, Object[])

@ [17:24:51] Item: Antidote - 7g
UnityEngine.Debug:LogFormat(String, Object(])

® [17:24:51] Item: Aspirin - 1g
UnityEngine.Debug:LogFormat(String, Object[])

Puc. 4.25

cnblTaHne repos. Nwem noaxopsime NpeAMETDI

CospaiiTe TIepeMEHHYI0, B KOTOPOH XPAHUTCST KOJTMYECTBO 30J10TA BAIIETO
BBIMBIIIJIEHHOTO [IEPCOHAXKa, U MOMPOOyiiTe 106aBUTH OmepaTop if BHyTpH
1uKJa foreach, 4TOObI IPOBEPUTH, KAKKE U3 IIPEJAMETOB BbI MOKeTe cebe
no3BosnTh. [Tojickaska: ucnosb3yiite arpudyT kvp.Value, 4TOOBI CPABHUTH
IIEHBI C COJIEPKMMBIM BAIIIETO KOIIETbKa.

Lmkn while

[Mukn while anasoruyeH onepaTopy if B TOM CMBICJIE, YTO BBITIOJHSAETCS /10
TeX IMop, TTOKAa UCTUHHO OJTHO BhIpaskeHue nin yciaoBue. CpaBHeHHUE 3Have-
HUM U JIOTHYECKHe TTepeMeHHbIe MOTYT UCIIOJIb30BAThCS B KAUECTBE YCJIOBUI
while, 1 X MOXKHO U3MEHATH C IOMOII[bIO oIiepaTopa NOT.

CuHTakcuc nukia while rimacut: «Iloka moe yciosue ucmunmo, nycms 3mom
010K K00a 8bINOAHAEMCA OECKOHEUHO »:

initializer

while (condition)

{

BbINOMIHUTBL 3TW CTPOKW KOAA;
uTepaTop;

}

B 1uksiax while 0OBIYHO BBOJST MEPEMEHHYIO-UHUIUATN3ATOP, KaK ¥ B I[U-
KJie for, 1 BDYYHYIO YBEJIUYNBAIOT UJIW YMEHBIIAIOT ee B KOHIIE KO/a IUKJIA.
B atom cayyae nHUIMaM3aTOP Yallle BCETO ABIIETCA YaCThIO YCIOBUSA
IUKJIA.
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Bpems aeictBoBaTh. OTCNEXMBAEM XWU3HW UFPOKOB

PacemoTpum cTanmapTHBIN ciydail, KOT/la HaM HY>KHO BBITIOJIHSATH KO/,
[I0Ka UTPOK JKMB, a 3aTEM BBIBOAUTH COOOIIEHNE, €CJINA BAPYT C HUM YTO-TO
CITYIUIIOCD.

1. CospnaiiTe epeMeHHYIO-UHUIIUATU3ATOP C UMeHEM playerLives, THUTIa
int, 1 3a7aiiTe €l 3HAUYEHNE 3.

2. O6bsiBUTE IUKJ while, B yCJOBUU KOTOPOTO MPOBEPSIETCsT, GOJIBIIE JIN
playerLives, ueM @ (TO €CTb JKUB JTU UTPOK).

3. Buyrpu nuk/ia while BoiBeguTe YTO-HUOYIb, YTOOBI Mbl 3HAJIHU, UTO [IEP-
COHa’K BCe ellle KUB, a 3aTeM yMeHbIuTe playerLives Ha 1 ¢ MoMOIIbIO
oreparopa - -.

YBenuyeHve n yMeHbLUIeHVE 3HaYeHNs Ha 1 Ha3blBaeTCA MHKPEMEH-
TOM M J€KPEMEHTOM COOTBETCTBEHHO (OnepaTop — yMeHbLUaeT
3HayeHue Ha 1, a ++ yBenmumBaeT ero Ha 1).

4. BoeiBemuTe coobuieHue mocjie GUrypHbXx CKOOOK 1uK/Ia while, 4ToOBI
BBIBECTH B KOHCOJIb 4TO-HUOY b, KO/l JKU3HU 3aKoHYaTcs (puc. 4.26).

7 // Use this for initialization
8 void Start()
9 {
10 int playerLives = 3;
11
12 while(playerLives > 0)
13
14 Debug.Log("Still alive!");
15 playerLives—;
16 }
17
18 Debug.Log("Player K0'd...");
19 }
20 }
Puc. 4.26

Ecnu playerLives HaumHaeTcs ¢ 3, UK while BBITTOJHUTCS TPU pasa.
B kaszoM npoxoje MKJIa BBIBOAUTCS cooOmienne "Still alive!" u 3Ha-
yeHue TepeMeHHON playerLives ymenbinaetcsa Ha 1. Korga nukia while
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3aIlyCKAeTCsI B YeTBEPTHIN pas, yCJIOBUE He BBIIIOJTHIETCS, TOCKOJbKY
playerlLives K TOMy MOMEHTY PAaBHSIETCS @, TOITOMY OJIOK KOJa MPOTTyCKa-
eTcst U BBIBOJMTCS TIocieiHee coobiierne (puc. 4.27).

El Console

| Clear I I Collapse | Clear on Play l Error Pause l Editor '| | ® | A 0 | 00 l

@ [15:50:04] Still alive! (1)
UnityEngine.Debug:Log(Object) —

@ [15:50:04] Still alivel! o
UnityEngine.Debug:Log(Object) N/

@ [15:50:04] Still alive! (1)
UnityEngine.Debug:Log(Object) s

@ [15:50:04] Player KO'd... (1)
UnityEngine.Debug:Log(Object) s

Puc. 4.27

A 4rto HpOHSOfII[eT, €CJIN [IUKJ HUKOI'[a HE IIEpeCTaHeT BBIIIOJIHATBCSI? JTOT
BOIIPOC MbI O6CYI[I/IM B CJICAYIOLIEM pa3/ieJie.

beckoHeyHOCTb He npegen!

Hpemﬂe YEM IIO/IBECTU UTOT IJIaBbl, HaM HYJKHO IIOHATDb OJIHY LIpeE}BbILIaI‘/)IHO
Ba’KHYIO KOHIIEIIIHIO, CBA3aHHYIO C Oll€paTOPpaMU UTEPAIlNN: beckoneunvie uu-
xavl. HazBanme TOBOPHUT CaMO 3a ce0st: B TaKOM IUKJIE YCJIOBYA HE TTO3BOJIAIOT
EMY IIPEKPATUTD BbIIIOJTHEHUE U 1IEPE/IaTh YIIpaBJIcHUE OCHOBHOM IIpOrpaMMme.

Beckoneurnoe BbIlOIHEHE 0OBIYHO BOBHUKAET B IIUKJIaX for 1 while, Korja
uTEpaTop He YBEIMYMBAETCH W He yMeHbInaercst. Ecim Obl Mbl yOpaau 13
IIMKJIa CTPOKY € YMEHbIIEHUEM [IepeMeHHOI playerLives, To Unity 3aBuc 6bi
U/WJTH «BBLJIETE]I», MOCKOJIBbKY B 3TOM ciiydae playerLives Bcerma Oyier
paBHO 3 ¥ IUKJI OyzieT paboTaTh BEUHO.

VtepaTopbl He eIMHCTBEHHbIE BAHOBHUKHU 1TPpo6GaeM. MOKHO U yCIOBHUE
B IMKJIe for HACTPOUTDH TaK, YTO OHO HUKOT/IA HE TIEPECTAHET CPadaThIBATh
U CHOBA TOJYYUTCsT OeCKOHEeUHbIH 1uKJI. Ecii ObI B IpuMepe ¢ 4ieHaMu
rpymibl 13 myHkTa «IIpoxoz o mapam “kiod — 3HadeHmne”» Mbl yCTAaHOBU-
JIA yCJIOBUE ITUKJIA for PaBHBIM i < @ BMECTO i < questPartyMembers.Count,
TO i Beera 6biia 61 Gosiblie win paBHa @ u Unity 6bl criepBa Briaa B 6ec-
KOHEUHBIH IIUKJI, & 3aTeM <BBLIETEI»> OB
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[MoaBegem ntoru

3aKaHuMBas TJIAaBY, MMOyMaeM O TOM, 9YeTO MbI JOCTUTJIN U YTO TeTephb
MO’KEM CO3/1aTh C [IOMOIIbIO HOBBLIX 3HaHUI. Mbl 3HaeM, Kak UCIIOIb30BATh
IIPOCTBIE IPOBEPKH if-else 1 GoJiee CIOKHbBIE OIIePaTOPbl switch, MO3BO-
JIOIMe IPUHUMATh peleHuns B Koje. Mbl MojkeM co3/laBaTh IepeMeH-
HbIe-KOJJIEKIIUN 3HAYeHUIT: MaCCHUBBI, CIIUCKH WJIN [1aphbl «KJII04 — 3Haye-
Hue» (caoBapu). Kosrekiun mo3BosgioT apeKTUBHO XPAaHUTD CJI0KHBIE
U CTPYIIIIMPOBAHHBIE TaHHBIE. MBI 1a’ke MOKEM TI0100paTh OMepaTop IMHUKJIa,
HanboJIee yIauHO TIOIXOISIIII [IJIst KAyKIOTO THIIA KOJIJIEKIIUH, TIATETbHO
usberas BrajieHuil B 6eCKOHEUHBIN 1TUKJI. Ecin Barr MO3T cjrerka BCKUIaeT
oT U306bITKAa MH(MOPMAIIHMH, TO 3TO HOPMAILHO. JIoTHYecKoe, TIocIe10BaTe b-
HOE MBIIIJIEHNE — YaCTh 00YYeHUsT TIPOrPAMMHUPOBAHMIO.

B caenytomieit rraBe Mbl 3aBepIINM U3yYeHUE OCHOB TTPOTPAMMUPOBA-
nust Ha C#, paccMoTpeB padoTy ¢ KiiaccaMu, CTPYKTYPaMU U KOHIIETIITHIO
00'beKTHO-0OpUeHTHPOBanHOro nporpammupoBanus (OOIT). Mbl BiiokuM
B 9TU TEMBI BC€, UTO Y3HAJH JI0 CUX TIOP, ¥ TOITOTOBUMCS K IIEPBOMY HACTO-
SIeMy TOIPYsKEHUIO B yIIpaBeHre oobekTaMu ABrkKka Unity.



PaboTa ¢ knaccamu,
cTpyktypamun n OOT1

Pasymeercsl, 11eJIb KHUTH 3aKJIF0YAeTCs He B TOM, 4TOOBI Ballla TOJI0Ba B30pBa-
JIack OT nepensObITKa nHbopMal. TeM He MeHee TeMbI, KOTOPbIe Mbl Pac-
CMOTPUM B ITON JiaBe, nepeBeyT BaC U3 KOMHATDI /11 HOBUYKOB B MUD 06’[)-
eKTHO-opHueHTHpoBaHHOTO porpammupoBanus (OOII). /[o aToro MmomenTa
MBI ITOJIATaJIMCh UCKJJIIOYUTENBbHO Ha IPEAOIIPEAC/IEHHbBIC TUIIbI ITIEPEMEHHDbIX,
KOTOPBbIE SBIISIOTCS YacThio si3bika C#, a UMEHHO BCTPOEHHBIE CTPOKH, CITACKN
U CJIOBApH. DTH THIIBI IBJISIOTCS KJIACCAMU, BCJIEACTBUE Y€TO MbI MOYKEM CO3-
JlaBaTh UX U UCIIOJIb30BATh UX CBOMCTBA Uyepe3 Toueunyio Hotarmio. OaHako
Y UCIIOJIb30OBAHMA BCTPOCHHDBIX TUIIOB €CTh OJIMH BOHI/IIOIHI/IfI HEAO0CTAaTOK —
HEBO3MOKHOCTD OTKJIOHUTBCS OT CXeM, OTTpe/ieIeHHbIX S3bIkoM CH.

Cosanue KJIaccoB JaeT BaM cBOOOY ONPeAesIATh U HACTPauBaTh CBOU
rabJIOHBI JIJIsT TIPOEKTUPOBAHUS TIPOTPAMMBI, COOMPATh WH(MOPMAIUIO
U YTIPaBJIATH AEUCTBUSMHU, XapaKTEPHBIMU JIJIS BAlllel UTPBI NN TIPUITOKE-
nus. [lo cytu, mosp3oBatesnbekue kinaccel 1 OOII — aTo KITI0YM OT TTapCTBa
IPOTPaMMUPOBaHUsl. Be3 HUX YHUKAJIBHBIX TPOTPAMM OBLITO GBI MAJIO.

B a710i1 ry1aBe MBI IOJIyYUM IPAKTUYECKUH OIIBIT CO3/IaHMS KJIACCOB C HYJIS
U TIOTOBOPUM O BHYTPEHHEM YCTPOICTBe IepeMeHHbIX, KOHCTPYKTOPOB
1 MeTOJI0B KJiacca. KpoMe Toro, Mbl MO3HAKOMUMCST € PA3TUYUSIMU MEKIY
00BEKTAMU CCHIJIOYHOTO TUTIA ¥ TUTIA 3HAYEHUS, & TAK/KE C TEM, €M ITU KOH-
neruu mosie3bl B Unity. TTo Mepe mpoiBMsKEH IS 110 TJIaBe MbI TOPOOHO
PacCMOTPUM CJIIYIONINE TEMBL:

® onpe/esieHNe KIacCoB;

® 00bsIBIIEHHE CTPYKTYD;

® 00bsIBJIEHIE U HCIOJIb30BAHUE CTPYKTYP;

® 0o0IUe CBEIEHNsI O CCHIIIOUHBIX TUITAX M TUIIAX 3HAYEHUST,

e ocnosbsl OOII,

e mnpumenenue OOII B Unity.
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OnpeaeneHve knacca

B riaBe 2 MbI KpaTKO IIOTOBOPUJIN O TOM, YTO KJIACCHI SIBJISIOTCS CXeMaMu
0OBEKTOB, U sI YIIOMSIHYJI, 4TO UX MOKHO PACCMaTPUBATD KaK MOJIb30BATE b-
CKUE TUIIBbI IePEMEHHDIX.

MbI Takske y3HaJIH, 4TO ClleHapuii LearningCurve — 3TO KJIacc, HO 0COOBbIIA,
koTopbiii Unity 1mo3BoJisieT IPUKPEIisaTh K 00beKTaM Ha ciieHe. [J1aBHoe,
YTO HYKHO TIOMHUTD O KJIACCaX, — 3TO TO, YTO OHU OTHOCSITCS K CCOLIOUHBIM
munam, TO eCTb KOTJia OHU HA3HAYAIOTCA WM IIepeflaloTcs APYroi mmepe-
MEHHOI, CO3/[AeTCsT CChLIKA Ha UCXOMHbBIIT 0OBEKT, a He Ha HOBYIO KOIHIO.
K atomy mbI erne Bepremcst ocsie 00CysKAeHMs CTPYKTYP, HO TIPEsK/Ie Bam
HY’KHO OY/IET TIOHSITh OCHOBBI CO3/IaHUST KJIACCOB.

Baz30BbINM CUHTaKCUC

Ha mrHOBenwme 3a0y1eM, Kak KJaacchl U ciieHapuu paboraior B Unity, u co-
CpPeIoTOYNMCSI Ha TOM, KaK CO3/1aBaTh M UCIIOJIb30BaTh UX B C#.

Ecau Bbl TOMHUTE CXEMY, KOTOPYIO Mbl Ha6pOC3JII/I PpaHee, TO KJIaCCbl CO31a~
IOTCA C TIOMOIIIBIO KJIIOYEBOTO CJIOBA class, KaK MMOKa3aHO HUKE:

accessModifier class UniqueName

{
MepemeHHble
KoHCTpyKTOpbI
MeTombl

}

JItoObie IepeMeHHbIe I METOIbI, OObSIBIIEHHBIE BHYTPH KJIacca, MPUHA/I-
JIexat emy, 1 00paIaTbesi K HUM MOXKHO Yepe3 YHUKAJIbHOe UMSI IAHHOTO
KJIacca.

Yro0bl Bce IPUMEPDI B 9TO¥ TJIaBe XOPOIIIO BIJIETATUCHh B KaHBY, 3a/laH-
HYIO HAMU paHee, Mbl CO3/IZINM U OYJIEM [lajiee Pa3BUBATh TIPOCTOM KJIACC
Character, KOTOPBIIT YacTO BCTpevaeTcsi B UTpax. BpobaBok s mepecramy
MPUBOIUTH CKPUHIIOTHI € KOZOM, YTOOBI BbI TIPUBBIKJIA YUTATh U HHTEPIIPE-
THUPOBATh KO/, TAK CKa3aTh, «BKUBYIO».

Ho IrnepBoe, 4To HaM HOHaIIO6HTCH, — cOOCTBEHHDI KJIaCC, ITO9TOMY CO3/1a-
JIUM €T0.
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Bpems felictBoBaTh. Co34aeM Knacc nepcoHaa

Hawm monamobutcst kiace, Ha KOTOPOM MBI Oy/IeM TIPAaKTUKOBATHCST, 4TOODI
MTOHSThH, KaK BCe YCTPOeHOo. A pa3 Tak, TO CO3/IaJluM HOBbIN crieHapuii C#
1 Ha4YHEM C HYJIA.

1. IleskHMTE IPaBON KHOIIKOM MBIIIN Ha MATIKe Scripts, BHIOEpUTE KOMAaHILY
Create, a 3aTeM C# Script.

2. HasoBuTe HOBBIiT ciieHapuii Character, oTkpoiite ero B Visual Studio
U yJIaJIuTe BECh aBTOMATHYECKH CTeHEPUPOBAHHBIN KOJ[ TIOCJIE€ CTPOKU
using UnityEngine.

3. O6baBure public class ¢ uMeHeM Character, Iocje UMeHU 100aBbTe
mapy GuUrypHbix ckoOOK, a 3atem coxpanure daiin. Ko Bamero kiacca
JIOJIZKEH BBITJISIIETD CIIEAYIONUM 00PasoM:

using System.Collections;

using System.Collections.Generic;
using UnityEngine;

public class Character

{
}

Terepb Character — mabI0H MyOJIMIHOTO KJacca. ITO 3HAYUT, UTO OO0
KJIACC B TIPOEKTE MOJKET 0OPAIAThCsT K HEMY [IJIsT CO3/IaHUS TTEPCOHANKET.
OHako 2TO BCETO JIMITL CBOETO POJIa MHCTPYKIUS. A 711 CO3/IaHUS TIep-
coHazka oTpebyeTcs elne oiuH mrar. JTaHHbIN ATl HA3bIBAETCST CO30AHUEM
aK3emnaapa, U CaeyIolnii moapas/ies MocBsIeH UMEHHO eMy.

CozaaHune 3K3eMnispa 0b6beKTa Knacca

Cosanue 9K3eMILISIPa — ITO CO3/IAaHNE HOBOTO 00BEKTA U3 3apaHee N3BECT-
HOro Habopa nHCTpyKInit. HoBbIil 00beKT HazbiBaeTCst 9K3eMILIsipoM. Ecoin
KJIACCHI — 3TO YePTEKHU, TO IK3EMILISIPBI — 9TO I0Ma, IOCTPOEHHBIE T10 JIaH-
HOMY uepTesky. Kask/pIil HoBbIiT 9K3eMILIsIp Character — OT/EIbHBIN OGBEKT
KJIacca, TOYHO TaK ke, Kak /iBa JI0Ma, TOCTPOEHHBIE 10 OJTHUM U TeM Ke UH-
CTPYKIUAM, SBJISIOTCS IByMd padHbIMU JJloMaMi. ITpoucxossiiee ¢ oqHumM
13 HUX He BJIUSET Ha IPYTOI.
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B npenpiyiieit riaBe Mbl cO3/1aJIM CIIUCKU U CJIOBAPU, KOTOPBIE SBJISIOTCS
KJIacCaMH, C TIOMOIIBIO UX TUIIOB M KJAI0OYEBOTO CJI0BA new. To XKe caMmoe
MOJKHO JIeJIaTh M € I0JIb30BaTeJIbCKUMU KJlaccaMU, TAKUMU Kak Character,
YTO MBI U PACCMOTPUM JIAJIbIIIE.

Bpems aeiictBoBaTh. Co34aeM HOBbIN NEPCOHAX

MbI 06bsIBIIIN KJIacc Character Kak IyOJMYHBII, 8 9TO 3HAUUT, YTO IK3EM-
ISP Character MOKET ObITH CO3/IaH B JI000M ApyroM Kjacce. IIocKoabKy
y Hac y’Ke ecTh clleHapuil LearningCurve, 00bsIBUM HOBBIiT TIEPCOHAK B Me-
ToJe Start().

OO6bsiBUTE HOBYIO TIepEMEHHYTO THTIA Character B MeTOjI€e Start () ClleHapust
LearningCurve:

Character hero = new Character();
ITomaroso IIOCMOTPUM, 4YTO 3/1€Chb K UEMY.

e Mpl 3a1anM TUTI TIepeMeHHOU Character; 9TO 3HAUWT, UTO TIepeMeHHas
SIBJISIETCSI 9K3EMILISIPOM JJAaHHOTO KJlacca.

e llms mepeMeHHON — hero, 1 OHa CO3JA€TCs C UCIIOJb30BAHUEM KJTIO-
4EeBOI'0 CJI0Ba new, 32 KOTOPBIM CJIEAYVIOT UM Kjacca Character u JBe
KpyTJjble CKOOKU. 3/1eCh B IIAMATH MPOTPaMMBbI co3/1aeTcs (PaKTHUeCKUA
9K3EMILJISIP, JIaKe eCJI KJIace ceivac mycr.

MbI MOKEM KCIIOJIb30BaTh IIePEMEHHYIO hero, Kak U Ji000I APyToii 00b-
eKT, ¢ KoTOpbIM paboTanu 1o cux mop. Korga y kmacca Character OyayT
coOCTBEHHBIE TIEpEMEHHbIE 1 METOJIbI, Mbl CMOKEM IOJIYYUTh K HIUM JOCTYII
13 TIEPEMEHHOT hero ¢ TIOMOIILIO TOYEUHOW HOTAITU.

[ns co3gaHns HOBOro NepcoHaXa MOXHO TakXXe MCMosib30BaTb
npeanonaraeMmoe obbsBneHve:

var hero = new Character();

OmHako HaII KJIacc TepcoHaxka He OYeHb-TO TMoJIe3eH 6e3 TmoJieil Kiacca,
C KOTOPBIMU MOKHO OBLJIO ObI paboTaTh. B cirepyronmx HeCKOIbKUX TTO/I-
pasjiesiax Mbl I00aBUM I0JIST KJIACCOB U MHOTOE JIPYTOE.
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[lo6aBneHue nonen knacca

JlobaBjieH1e TIepeMeHHBIX WJIH TI0JIeH B IOJIb30BaTEIbCKUN KIacC HIUEM
He OTJIMYAETCS OT TOTO, UTO MBI YJKe JIeJlaJii B CIieHapuu LearningCurve.
MpI 3ajieficTByeM yiKe M3BECTHBIE KOHIIETITNN, BKITI0Yast MOJAMMUKATOPHI
J0CTyTIa, 00JIaCTh AEHCTBYS ITEPEMEHHBIX U TPUCBOEHME 3HaYeHMiT. OTHAKO
JII0ObIe TiepeMeHHbIe, TPUHA/JIEKAIINE KIACCY, CO3MAI0TCS ¢ OK3EMILISIPOM
KJIacCa, a HTO 3HAYUT, YTO €CJIU UM He IIPUCBOEHbBI 3HAYEHUs, TO OHU OYIyT
10 YMOJTYAHIIO PaBHBI HYJIO (zero), niau null. B 1iesiom BoIOOp HaYaIbHbBIX
3HAYEHUI CBOJUTCS K TOMY, Kakasl nH(opMalus OyAeT XpaHUThCS B IIepe-
MEHHOM:

® ec/id HeKasl mepeMeHHas [OJKHA UMETh OJTHO U TO JKe HavyaJbHOe 3Ha-
YeHue MPU CO3/[aHUU IK3EMILISIPA KJIACCa, TO MOKHO 33/1aTh HAUYaJIbHOEe
3HAYEHVE CPa3y;

® cCuIM TepeMEeHHY 0 He0OX0AMMO HACTPaMBaTh MO-CBOEMY B KayKOM 9K-
3eMILIgpe KJIAcca, TO OCTaBbTe ee 3HAUeHNE HEHA3HAYEHHBIM U UCIIOJIb-
3yHTe KOHCTPYKTOP KJaacca (0 HUX Mbl IOTOBOPUM TIO33KE).

Ka>1<110My KJIaCCy I1€epCOHasKa HOTpe6yeTC5{ HECKOJIbKO OCHOBHBIX ITOJIEH.
I[aJIee HaM IIpeACTOUT I[O6aBI/ITI) nx.

Bpems pencteoBaTb. KOHKpeTU3Mpyem
AeTann nepcoHaxa

Jlo6aBuUM JIBe TlepeMeHHbIE, B KOTOPBIX Oy/IeM XPaHUTh UMsI TIepCOHAKA
1 M3HAYaJIbHOE KOJIMYECTBO OUKOB OIIbITA.

1. TobaBuMm jiBe myOIndHbBIE TEPEMEHHBIE BHYTPU (DUTYPHBIX CKOOOK KJ1ac-
ca Character — CTPOKOBYIO NEPEMEHHYO JI/Isi UMEHU U I1€JI0YUCIEHHYIO
HepeMEHHYIO JIJIT OYKOB OIBITA.

2. OcTtaBbTe 3HAUEHME name TYCTHIM, 2 OUKaM OIIbITA 33/laliTe 3HAUEHUE O,
YTOOBI KasK/IbIil TIEPCOHAK CTAPTOBAJ ¢ HavaJa:

public class Character

{

public string name;
public int exp = 0;
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3. JlobaBbre B cileHapuil LearningCurve BBIBOJ B KOHCOJIb Cpa3y MOCHe
MHUIMAIN3AINY 9K3eMILIApa Character. BoiBeauTe niepeMeHHble name
1 exp HOBOTO IIePCOHAXKa, UCII0JIb3Ys TOUEYHYIO0 HOTAIIUIO:

Character hero = new Character();
Debug.LogFormat("Hero: {0} - {1} EXP", hero.name, hero.exp);

Korza unuimaimsupyercst 00beKT hero, €ro apamMeTpy name MpUCBaUBaeTCs
HyJIEBOE 3HAUEHKE, KOTOPOE B KOHCOJIM 0TOOPakaeTcst Kak MycToe MeCTo,
a exp paBHo 0. OGpaTnTe BHUMaHUE: HaM He HYXKHO OBLIO TIPUKPEIISITh
crieHapuii Character K KakuM-1100 0ObeKTaM GameObject B ciieHe. Mbl mpo-
CTO COCJIAJINCH Ha HEro B LearningCurve, a Bce ocTasbHoe ciaenan Unity.
Ternepb B KOHCO/IU OY/IE€T BBIBOAUTHCST MH(MOPMAIUS O HAIIEM Tepoe UTPhI
caemytomum obpasom (puc. 5.1).

[ Console
] Clear | | Collapse ] Clear on Play | Error Pause ‘ Editor '| | @5 | & 0 | m

@ [21:38:35] Hero: - 0 EXP
UnityEngine.Debug:LogFormat(String, Object[])

Puc. 5.1

Ha panublit MOMeHT Hal Kjacc paboTaer, HO € MyCThIMU 3HAYEHUSIMH
TOJIb3bI OT HETO MOKa HeMHOTO. [Topo6yem CIPaBUTh 3TO ¢ MOMOIIBIO TAK
Ha3bIBAEMOT0 KOHCTPYKTOPA KJIaCCa.

Mcnonb3oBaHMe KOHCTPYKTOPOB

KOHCTPYKTOPI)I KJIaCCOB — 9TO Cll€ellMaJIbHbIE METO/IbI, KOTOPbIE 3allyCKa-
I0TCA aBTOMAaTUYECKHU IIPU CO3JaHUU dK3EMILJIAPaA KJjaccCa, YTO aHaJIOTMYHO
3allyCKy MeTo/ia Start B clieHapuu LearningCurve. KOHCprKTOpr CTpoAT
KJIACC B COOTBETCTBUHU C €ro Ia0I0HOM:

® ccJuM KOHCTPYKTOP He yKasaH, To C# co3faeT KOHCTPYKTOP 11O YMOJI-
yaunio. OH yCcTaHABJIMBAET /I BCEX TIEPEMEHHBIX 3HAUEHUST 110 YMOJI-
YaHUI0, COOTBETCTBYIONINE UX TUIIAM: YMCJOBbIe 3HAYCHUS PaBHBI
HYJITO, JIOTUYecKue 3HaueHns — false, a CCbLIIOYHBIE TUTIBI (KJIACCHI) —
null;
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® [10JIb30BATEIbCKUE KOHCTPYKTOPBI MOKHO OITPE/IesIATh C TIOMOIIBIO TTapa-
METPOB, KaK U JI0O0H PYTroil METO/I, U OHM MTPU3BAHbI 3a/IaBaTh 3HAYCHUST
TIepeMeHHbBIX KJracca TTPU MHUTTMATU3AIAT;

® Yy KJjlacca MOXKeT OBITH HECKOJIBKO KOHCTPYKTOPOB.

KOHCprKTOpr — O6BI‘-IHI)Ie MeTOAbl, HO C HEKOTOPbIMU OTJUYUAMMU.
Hanpumep, oHU JOJKHBI ObITH TyOJUYHBIMU, HE UMETh BO3BPAIaeMOTO
TUIIa, a UM METO/la BCer/la ABJIACTCA MMEHeM Kilacca. B kauectse IIpuMepa
n006aBuM 6a30BbIiT KOHCTPYKTOP €3 MapaMeTpoB K Kiraccy Character U ycra-
HOBHM B I10JI€ hame 3Ha4Y€HUE, OTJINYHOE OT null.

Jlo6aBbre 5TOT HOBBII KOJI HEIIOCPEICTBEHHO 110/ IIepeMeHHbIe KIacca, KakK
IMOKa3aHO HUKeE:

public string name;
public int exp = 9;

public Character()
{

name = "Not assigned";

}

3amyctute mpoekT B Unity, 1 BbI yBUINTE 3K3eMTLISP hero, CO3/IaHHBIN Yepe3
HOBBIIT KOHCTPYKTOP. [Tapamerp name Oyzer mMeTh 3HaYeHne Not assigned
BMecTO null (puc. 5.2).

‘B Console
[Clea;' ] il.':ollapse ] Clear on Play [Error Pause | Editor ~ ] @s | JAN IJ] M

@ [17:17:04] Hero: Not assigned - 0 EXP
UnityEngine.Debug:LogFormat(String, Object([])

Puc. 5.2

Vike sydiiie, HO Ham TpeGyeTcst O0bIas TMOKOCTh KOHCTPYKTOPA KJIacca.
ITO 3HAYUT, HAM HY’KHA BO3MOKHOCTD Mepe/iaBaTh eMy 3HaYeHMUsT, UTOOBI MX
MOKHO OBLIO UCITOJIb30BATH B KAUECTBE HAYAIbHBIX 3HAUEHUN JIJIST OK3EM-
mJsipa Kiaacca. Tak 1 HocTyImm.

Bpems [EeNCTBOBATb. OnpepenseM HayasnbHble CBOWNCTBA

Teneps moBe/ieHne Kiaacca Character GOJIbIIE TOXOKE HA TIOBEEHNE Ha-
cTosIero 00bEKTa, HO MBI MOJKEM €Ille YJYUIIUTh ero, 106aBUB BTOPOI
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KOHCTPYKTOP, KOTOPbIIl IIPUHUMAET UMl IPU MHUITUAJIU3AIIMN U YCTaHaB-
JINBAET €0 B II0JIe UMCHU.

1. To6aBbre B Character €lie OJH KOHCTPYKTOP, KOTOPBIH MPUHUMAET
napaMeTp Tuma string ¢ IMEHEM name.

2. Hasnaubre nmapameTp rmepeMeHHON name KJ1acca ¢ TOMOIIBIO KITF0YEBOTO
cJioBa this. DTO HA3BIBAETCS NEPezPY3KOU KOHCMPYKMOPA:

public Character(string name)

{
}

this.name = name;

[ns ynobcTtBa y KOHCTPYKTOPOB 4acTo 6biBalOT napaMeTpbl,
MMEHa KOTOpbIX COBMaAaloT C MMEHEM MEepeMeHHOMN Kacca.
B aTux cnyyasix NnoMOXeT KtodeBoe cioBo this, ykasbiatoLlee,
Kakas nepemMeHHasi NpUHaANEXUT Knaccy. B npueeaeHHOM 3aechb
npumepe this.name yka3blBaeT Ha NepeMeHHy0 hame AaHHOMo
Kfacca, @ hame — 3To napameTp. Ecnm He ncnonb3oBaTth Kito-
YyeBoe C/1I0BO this, TO KOMNWIATOP BblAACT NpeaynpexXxaeHue,
MOCKOJIbKY A/19 HEro 3TU MMeHa OANHAKOBbI.

3. Cospnartite B ciieHapuu LearningCurve HOBBIH 9K3eMILISIp Kiacca Character
¢ uMeHeM heroine. IIpuMeHUTE 110/1b30BATENBCKUN KOHCTPYKTOP, YTOOBI
nepeiiaTh UMsI IIPU €r0 MHUTIMATU3AIUU U BBIBECTH €TI0 B KOHCOJIb!

Character heroine = new Character("Agatha");
Debug.LogFormat("Hero: {0} - {1} EXP", heroine.name, heroine.exp);

Korza y kacca ecTh HECKOJIBKO KOHCTPYKTOPOB WJIM Y METO/A HECKOJIBKO
BapuanToB, Visual Studio mokasket HaOOp CTPEIOK BO BCILIBIBAIOIIEM OKHE
aBTO3AIIOJIHEHUS, KOTOPOE MOKHO IIPOKPYYMBATH C TIOMOIIBIO KHOIIOK CO
crpesikamu (puc. 5.3).

16 Character hero = new Character{:

17 Character()

13

Puc. 5.3

Terepb MbI MOKEM BBIOMPATH TPU HHUTMAU3AIINI HOBOTO Kjlacca Character
Mexy 6a30BBIM 1 PACIINPEHHBIM KOHCTPYKTOpoM. CaM Kiiacc Character
Ternepb ropaszio 6osiee rubOK U MO3BOJISIET HACTPAUBATH PA3HBIE IK3EMILIISIPBI
JUIST Pa3HbIX cUTyaruii (puc. 5.4).
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Bconsole |
| Clear l | Collapse | Clear on Play i Error Pause I Editor '| | ®6| & 0 | 00
@ [15:50:04] Hero: Not assigned - 0 EXP (1)
UnityEngine.Debug:L ogFormat(String, Object[]) e
@ [15:50:04] Hero: Agatha - 0 EXP (1)
UnityEngine.Debug:L ogFormat(String, Object[]) Sl
Puc. 5.4

Tenepb HadYWHACTCA HaCTOAIlasA pa60Ta. HameMy KJIaCCy HYKHbBI METO/LbI,
4TOOBI OHU MOTLJIN JleJIaTb HEYTO I10JIE3HOE, KPpOME XPpaHEHMA ITIEPEMEHHDIX.
Bama ciaeaymomniad 3ajlad4a — IMMPUMEHUTD 9TO Ha ITPAKTUKE.

ObbsaBneHne MeToaoB KJlacca

JlobaBieH1ie METO/IOB B MTOJIH30BATEIHCKIE KIACCHI HUYEM HE OTJINYAETCS
ot nobaBiieHns uX B LearningCurve. OHAKO 3TO MpeKpacHas BO3MOK-
HOCTb TIOTOBOPUTD O TJIABHOM IPaBUJIe XOPONIETO MPOTPAMMUPOBAHUS —
Don’t Repeat Yourself (DRY), aTajloHHOM ITPUHIUIIE KAYECTBEHHOTO KOJIA.
[To cyTu, ecam Bbl BAPYT OCO3HAJIU, YTO THUIIIETE OJHY U TY K€ CTPOKY
WJIV CTPOKK CHOBA M CHOBQ, TO MPUIIJIO BPEMs TIEPEOCMbBICJINUTD U Peopra-
HU30BaTh Batl Ko, OGBIYHO 3TO MPUBOAUT K CO3/aHUIO HOBOTO METO/IA,
B KOTOPOM XPaHUTCS MOBTOPAIOIIUIICA KO, UTO YIIPOLIaeT ero u3MeHeHue
U JlaJIbHENIIee NCI0/Ib30BaHue B IPYTOM MecCTe.

B nporpamMM1poBaHMK 3TO Ha3biBAeTCs abCTparMpoBaHUEM Me-
TOAQ UNK YHKLMK.

¥ Hac yxe ecTb U3ps/IHOE KOJUYECTBO IMOBTOPSIONIETOCS KO/, TO9TOMY
MOCMOTPUM, MTOJIYYUTCSI I HAM TIOBBICUTH Y10004nTaeMOCTh U 9 heKTHB-
HOCTbH HaIINX CIIEHAPUEB.

Bpems penctBoBaThb. BbIBOAWM AaHHblE NEPCOHaXa

Hamm COO6H_ICHI/IH B KOHCOJIN — IIPpEKPaCHadA BO3SMOJKHOCTb 36CTpaFI/IpO-
BaTbCA OT KO/la HEITOCPEACTBEHHO B KJyIaCCe Character.
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1. TobaBbre B Kiacc Character HOBBIN OOIIEAOCTYITHBIN METO/] ¢ BO3Bpa-
IIaeMbIM TUTIOM void ¢ Ha3BaHueM PrintStatsInfo.

2. CxomnupyiiTe U BCTaBbTe BBIBOJ] B KOHCOJIb M3 KJlacca LearningCurve
B T€JIO METO/IA.

3. W3amenuTe nepeMeHHbIE HA name 1 exp, TIOCKOJIBKY TeTiepb Ha HUX MOKHO
CCBLIATbCS HAIIPSIMYIO U3 KJlacca:

public void PrintStatsInfo()

{
Debug.LogFormat("Hero: {0} - {1} EXP", name, exp);

}

4. 3aMeHHTe BBIBOJ B KOHCOJIb IIePCOHAKa, KOTOPBINA MbI 106aBUIM Pa-
Hee B MeTOJl LearningCurve, IOMECTUB HA €ro0 MECTO BbBI3OB METO/a
PrintStatsInfo, 1 HAKMUTE KHOIIKY Play:

Character hero = new Character();
hero.PrintStatsInfo();

Character heroine = new Character("Agatha");
heroine.PrintStatsInfo();

Ternepp, koT/1a y KJacca Character eCTh METO/, JIIOO0H 9K3EMILISP MOKET
cBOOOHO o6paLuaTbC51 K HeMY 4epe3 ToueuHyio HoTaiuio. [IockombKy hero
1 heroine 9BJILI0TCA OT/€JIbHBIMU O6’b€KTaMI/I, PrintStatsInfo BEIBOAUT UX
COOTBETCTBYIOI[ME 3HAYECHN name U exp B KOHCOJIN.

OTO Nyylle, YeM nucaTb BbIBOA B KOHCOMb HanpsiMyto B Lear-
ningCurve. Bcerga nonesHo rpynnupoBaTtb (PyHKUMOHANbHbIE
BO3MOXHOCTU B KflaCcC U ynpae/idTb ,D,eVICTBMFlMM C noMoLwbo
MeToaoB. JTO aenaet ko 6onee yaoboumTaeMbiM, MOCKOMbKY
HaLum 0b6bekTbl Character otaatoT KOMaHAy Npu BbiBoAe coobLue-
HWI B KOHCO/b BMECTO MOBTOPEHMS KOZAA.

Bech kimacc Character puBejieH Ha puc. 5.5.

MbI 06CYMIN KJIACCHI U Telleph BO3bMEMCsI 3a UX GoJiee JIETKUil 0ObeKT-
cobpaT — CTPYKTYpbi!
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5 public class Character

6 B{

/ public string namej

8 public int exp = &3

9

10 public Charactar()

11 1 {

ALz name = "Mot assigned";

U }

14

15 public Character{string nama)

16 o {

17 this.name = name;

18 ¥

19

28 public wirtual void PrintStatsInfof)
21 o {

2 Debug.LogFormat{"ll=ro: {8} - {1} CAP", name, expl;
23 }

Puc. 5.5

ObbsBneHne CTpykTyp

CTpyKTYPBI MOXOKU HA KJIACCHI B TOM CMBICJIE, UTO TOKE SBJISIIOTCS 1M1abJro0-
HaMu 0OBEKTOB, KOTOPBIE MBI CO3/1aeM B TporpamMme. OCHOBHOE OTINYIE
COCTOUT B TOM, YTO CTPYKTYPBI OTHOCSATCSI K MUNAM <3HAYEHUE>, TO €CTh
HepelaloTces 10 3HAYEHUIO, a He M0 CChIIKE, Kak Kiacchl. [loroBopum 06
sTOM GoJiee moipobHO HUKe. B mepByio oyepesib HaM HEOOXOAUMO MOHSITh,
Kak paboTatoT CTPYKTYPBHI U 10 KAaKUM TIPABHJIAM CO3/IAI0TCSI.

BazoBbIM CUHTaKCUC

CTpyKTypbl 0OBSABIISIIOTCS TaK JKe, KaK KJIACCHI, 1 MOTYT COIEPKATH MOJIS,
METO/IbI ¥ KOHCTPYKTOPBI:

accessModifier struct UniqueName

{
MepemeHHble
KOHCTpYKTOpbI
MeTombl

}

Kak u KJ1aCChblI, JI00ObBIE IepeMeHHbIe 1 METO/Ibl IIpUHA/JIEKAT NCKIIOYNUTEIb-
HO CTPYKTYpE, 1 06pamaTbc51 K HUM MOJKHO I10 €€ YHUKaJIbHOMY MMEHU.
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OnHaKo y CTPYKTYP €CTh HECKOJIbKO OTPAaHUYEHUI:

® [epeMeHHbIe HEJTb3sI MHUIHATM3UPOBATH CPasy K OObSIBIEHUN CTPYK-
TYPBI, ECJIU OHU He OTMeYeHbI MOANMDUKATOPOM static win const, — 00
aTOM TozipobHee B rirase 10;

® KOHCTPYKTOPBI 6€3 MapaMeTpOB He [0y CKAIOTCS,

® Y CTPYKTYP €CTh KOHCTPYKTOP 1O YMOJTYAHUIO, KOTOPBII aBTOMATUIECKI
YCTaHABJIMBAET JIJISI BCEX TTePEMEHHBIX 3HAUEHUS TI0 YMOJYAHUIO B COOT-
BETCTBUU C UX THUITOM.

Kaxmomy mepconaxy HYKHO Xopoliiee opyskue, 1 HHGOPMAIUIO O HeM
yno0OHee XpaHUTh B CTPYKTYPE, a He B Kjaacce. Mbl 00CyinM, TIOYEMY 9TO
TaK, 4yTh moz:ke. Ho cHawasa co3agum CTpyKTypy, 4TOObI TIO9KCIIEPUMEH-
THPOBAThH C HEM.

Bpems aeictBoBaTh. Co34aeM CTPYKTYPY OpPYXus

Yro6bI BBITIOHATH KBECTBI, TIEPCOHAKAM OY/IET HYKHO XOPOIIiee OpysKHe.
Ero 1 Bo3bMeM /17151 CO3/1aHMS TIPOCTOH CTPYKTYPBL.

1. Cospnatite public struct 1Mo HazBanneM Weapon B ciieHapuu Character.
Ob6s13aTesibHO ciestaiiTe 31O 6He (DUTYPHBIX CKOOOK Kiiacca Character:

¢ J00aBbTE 0JIE hame TUIIA string;

e Temepb JoOaBbTe MoJie damage THIIA int.

MO>XHO BKJ1aAblBaTb KJIacChl U CTPYKTYpbl APYr B APYra, HO Takow
MeToa 06bl4HO He 0406psIeTCs, MOCKONbKY 3arpOMOXAAET KOA,.

public struct Weapon

{

public string name;
public int damage;

}

2. OObBsiBUTE KOHCTPYKTOP C TTapaMeTpaMu name U damage M YCTAaHOBHUTE
MOJIST CTPYKTYPBI € TTOMOIIIBIO KJII0YEBOTO CI0BA this:

public Weapon(string name, int damage)

{

this.name = name;
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this.damage = damage;
}

3. Jlob6aBbTe BBIBOJ B KOHCOJIb O]l KOHCTPYKTOPOM, YTOOBI BHIBECTH MH-
dhopmarmio 06 opysKum:

public void PrintWeaponStats()

{
}

Debug.LogFormat("Weapon: {@} - {1} DMB", name, damage);

4. B cuienapum LearningCurve co3ziaiiTe HOBYIO CTPYKTYPY Weapon, TIpuMe-
HSS I0JIb30BATEIbCKUIT KOHCTPYKTOP U KJII0YEBOE CJIOBO New:

Weapon huntingBow = new Weapon("Hunting Bow", 105);

HecMoTps Ha TO 4TO CTPYKTYpa Weapon co3/laHa B clieHapuu Character, oHa
HAXO/MTCS 3a TpeieiaMu (haKTHIecKoro 00bsABIeHNs Kiracca ((hUrypHbie
CKOOKH) U TI03TOMY He SIBJIIETCSI YaCThIO caMoro KJacca. Hatt HoBbIil 00beKT
huntingBow paboTaeT ¢ MOJIb30BATENLCKUM KOHCTPYKTOPOM U ITPU WHUIIHAA-
JIM3AINN 32/1a€T 3HAYEHUST JI7IsT 000UX TTOJIeN.

PexomeHayeTcs co3aaBaTh B CLieHapuy He 6onee oaHOro Kacca.
[l0BOMbHO YaCTO BCTPEYatoTCS CTPYKTYPbl, KOTOPbIE UCMOSb3YT-
CS1 UCKITIOUMUTENBHO KJTAaCCOM, BKITHOUYEHHBIM B (palis, KaK B HalleM
npumMepe co cueHapveM Character u ctpyktypoli Weapon.

Terepn, KOT/Ia y HAC €CTh MPUMEP KaK CCHIIIOYHBIX 0OBEKTOB (KJIACC), TaK
1 00bEKTOB-3HAYEHMIT (CTPYKTYPA), TTOpa TIO3HAKOMUTRCS ¢ HUMU TOOJIITKE.
B wactHOCTH, HEOOXOAUMO TIOHITH, KaK KaXK/Iblil U3 3TUX 0OBEKTOB Mepe-
JlaeTCsl M XPaHUTCS B TAMSTH.

ObLme cBeeHUs 0 CCbIJTOYHbIX TUMNax
N TUNax 3Ha4YeHUmn

3a uckioyenneM 0603HaYeHUs TIPU OOBSIBJIEHUH U HAYAJIbHBIX 3HAYEHUIT
moJieit, OOJIBINOI PA3HUIIBI MEKIY KJIACCAMU M CTPYKTYPAMK MbI TOKa
He Buziesin. Knaccesl siydiiie Bcero moaxoadT s TPYIITUPOBAHUS CI0KHBIX
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JEHCTBUII 1 IAHHBIX, KOTOPbIE B TPOTPAMMe OY/IyT MEHSITHCS. A CTPYKTYPBI
6oJtee yMeCTHBI JIJIsT TIPOCTHIX OOBEKTOB U JIAHHBIX, B II€JIOM He MEHSIOIINX-
cs. [lomumo cdhepsol ncnonb3oBanmst, onn (HyHIAMEHTAIBHO Pa3anyaioTCs
B BAJKHOM MOMEHTE, 2 UMEHHO B TOM, KaK IepeJialoTCcs NN IIPUCBANBAIOTCS
nepeMeHHbIM. Kacesl ABISIOTCS CCbI0UHbIMU MUNAMU, & 3HAYUT, TIepeia-
10TCsl 110 ccbliike. CTPYKTYPBI OTHOCSITCSL K MUnam sHaueHuti, To eCTb mepe-
JTAIOTCA 110 3HAYEHUIO.

CCblIOYHbIE TUMbI

Korza nHunmnanusupyoTes sK3eMILIAPbI Halllero Kiacca Character, mepe-
MeHHbIe hero U heroine He XpaHAT UHGOPMAIIUIO O CBOEM KJiacce, HO CO-
JIEPIKAT CCBIIKY Ha TO, T/Ie HAXOAUTCS OOBEKT B MAMSITH TTPOTrpaMMbl. Ecin
MBI TIPUCBOUM hero UJIU heroine JIPyTOii EPEMEHHOM, TO CO3/IaCTCST HOBAsA
CCBLIKA Ha TOT JKe Pa3/iesl B IaMsTH, a He HOBble JaHHble. Takoii MeTo/ umeeT
HECKOJIBKO MOCIIEACTBIIT, HanboJiee BaKHBIM U3 KOTOPBIX SIBJISIETCS TO, 4TO
€CJI HECKOJIBKO TIePEMEHHDBIX XPAHAT OJHY U Ty K€ CCbIIKY Ha I1aMsITh, TO
M3MEHEHME O/IHOM U3 HUX ITOBJIMSIET Ha BCe.

B manHoM cirydae mpoiie moKasaTh Ha IpUMepe, YeM OObSICHUTD, TaK YTO
9TUM U 3alIMEMCHI.

Bpems genictBoBaTtb. Co3aaem
HOBOIO repos

[Tpuiio BpemMst IpOBEPUTH, OTHOCUTCS JIH KJIacc Character K CCBIIOUHOMY
THUILY.

1. OObsiBUTE B clieHapyy LearningCurve HOBYIO TlepeMEHHYTO THTIA Charac-
ter ¢ uMeHeM hero2. IIpucBoiiTe hero2 3HaueHue hero U UCIIOJIbL3YIiTE
MeTO/] PrintStatsInfo /s BbIBOJA UX UH(MOPMAIIMY.

2. Haxmwure KHOIIRY Play 1 ITIOCMOTPUTE Ha COO6H_[€HI/IH B KOHCOJIN:

Character hero = new Character();
Character hero2 = hero;

hero.PrintStatsInfo();
hero2.PrintStatsInfo();
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3. JIBa sxypHasa OTJIaAKu OYIyT WICHTUYHBI, TOCKOJIBKY hero2 ObLIO TIPH-
CBOEHO 3HaueHNeE hero IpU CO3AAaHNN. Ha narmrowm aratie u hero2, 11 hero
YKa3bIBaIOT Ha TO, TJie HAXOAUTCS repoii B maMsTi (puc. 5.6).

Puc. 5.6

4. Temnepb M3MeHUTE NMsI hero2 Ha KaKOoe-HUOY/Ib IPYTOE U CHOBA HAXKMUTE
KHOIIKY Play:

Character hero2 = hero;
hero2.name = "Sir Krane the Brave";

Bbl yBusnTe, 4TO M y hero, 1 'y hero2 Tenepb OJHO U TO JKe UMSI, JaKe He-
CMOTPS Ha TO, YTO MbI MEHSJIU TOJbKO 0HO U3 HUX. CyTh B TOM, 4TO CO
CCBLIOYHBIMY TUIIAMU HYKHO 00paIiaThCss OCTOPOKHO U OHU He KOIUPY-
I0TCS IPY HazHAuYe€HUU HOBBIM IepeMeHHbIM. JII060oe u3aMeHeHne 0JHOI
CCHUIKM BJIMsIET HA BCE APYrue IlepeMeHHble, COAepKalIKe Ty e CChLIKY
(puc. 5.7).

[] Console
I Clear l lCollapse I Clear on Play | Error Pause | Editor ™ @2 A 0 M

@ [12:09:27] Hero: Sir Krane the Brave - O EXP
UnityEngine.Debug:LogFormat(String, Object]])

@ [12:09:27] Hero: Sir Krane the Brave — 0 EXP
UnityEngine.Debug:LogFormat(String, Object[])

Puc. 5.7

Ecyi BaM HY’KHO CKOITUPOBATH KJIACC, TO CJIEAYET JINOO CO3/1aTh HOBBIH OT-
JEJIBHBIN 9K3eMILJISP, IMOO MoyMaTh 00 UCHOJIb30BaHUK aJIETEPHATHBHOTO
THIa — CTPYKTYPHI. [TogpobHee 0 THaX-3HAYEHUSIX TTOTOBOPUM B CJIE/LY-
IolIeM Iopas/ieie.
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Tunbl-3Ha4YeHUda

Korza cosmaercst 00bEKT CTPYKTYPbI, BCE €T0 JJaHHbIE COXPAHSIIOTCSI B COOT-
BETCTBYIOIIEN TIepeMEeHHON 6e3 CCHIIIOK U KaKUX-JT100 CBSI3el C ero siaeii-
KOIl maMsATH. ITO JeslaeT CTPYKTYPhI [OJE3HbIMU JJIsI CO31aHUs 0ObEKTOB,
KOoTOpbie Tpebyercs ObICTPO U d(P(HEKTUBHO CKOIMPOBATH, COXPAHSIS UX
HE3aBHUCHMOCTb.

[ToripobyeM nmpoesaTh 3To ¢ Halllell CTPYKTYPOil Weapon.

Bpems aeinctBoBaTh. Konnpyem opyxue

Cosmaanm HOBBII 0OBEKT OPYIKHUsT, CKOTMPOBAB HuntingBow B HOBYIO TI€pe-
MEHHYI0 U OOHOBUB €€ JJaHHbIe, YTOOBI YBUETD, BIUSIOT JI M3MEHEHMsI Ha
00€e CTPYKTYPBHI.

1. OObstBUTE HOBYIO CTPYKTYPY Weapon B CIleHapUu LearningCurve U Ha-
3HaubTe el huntingBow B KaueCcTBe HAYaJbHOTO 3HAUYECHUS:

Weapon huntingBow = new Weapon("Hunting Bow", 105);
Weapon warBow = huntingBow;

2. BoiBenuTe qaHHbIE KAXK/OTO OPYIKIS B KOHCOJID!

huntingBow.PrintWeaponStats();
warBow.PrintWeaponStats();

3. Temnepn, KoOT/Ia BCe HACTPOEHO, M Y huntingBow, U y warBow OyyT OMHa-
KOBBI€ COOOINEHNS B KOHCOJIM, TOYHO TaK JKe, KaK y HalllKX JABYX IIEPCO-
Ha)Kell 10 u3MeHeHust Janubix (puc. 5.8).

Puc. 5.8

4. VI3menwure 1oJist warBow.name 1 warBow.damage Ha JIl0ObIe IpyTHe 3HaYe-
HUS Ha CBOE YCMOTPEHMe ¥ CHOBA HasKMHUTe Play:
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Weapon warBow = huntingBow;

warBow.name = "War Bow";
warBow.damage = 155;

B koncosm OyzieT BUIHO, YTO U3MEHMJIUCDH TOJBKO JaHHbIe 00bEKTa warBow,
a 'y huntingBow Bce ocTasioch mo-tpeskuemy (puc. 5.9). BeiBoj 13 aToro mpu-
Mepa TaKOB: CTPYKTYPBI JIETKO KOIMUPYIOTCS U U3MEHSIOTCS KaK OT/Ie/IbHbIe
00OBEKTBI, B OTJIMYKE OT KJIACCOB, KOTOPbIE XPAHIT CCHIJIKU HA MCXOMHBIN
06bekT. Tenepb, HEMHOTO OOJIbIIE TIOHUMas!, Kak pabOTalOT CTPYKTYPHI
1 KJIACChI, MBI MOKeM HadaTh rooputh o mapagurme OOII n o Tom, kak oHa
BIMCHIBAETCS B CPe/Ly TPOTPAMMUPOBAHNS.

" [[] Console

=
| Clear | | Collapse | Clear on Play | Error Pause | Editor ~ | |2 Ao @o i

® [12:26:35] Weapon: Hunting Bow - 105 DMG
UnityEngine.Debug:LogFormat(String, Object(])

@ [12:26:35] Weapon: War Bow - 155 DMG
UnityEngine.Debug:LogFormat(String, Object[])

Puc. 5.9

V3HaB 1 Ha peasibHbIX IpUMepax YOeAUBLIMCh, KaK BeAyT ceOst CChLIOYHbBIE
THUIIBI ¥ TUTIbI-3HAYEHWST, Mbl TOTOBBI TIOTPY3UTHCS B OJIHY U3 CAMbBIX BAKHBIX
teM iporpamMmmupoBanust: OOTIL. ITo ocHOBHAS MapajiuT™Ma UJu apXUTEKTY-
pa MPOrpaMMIPOBAHIST, KOTOPYIO BBI Oy/IeTe UCITOIb30BaTh TIPU HATTHCAHUT
kona Ha C#.

MNoakntoyaeM 06bEKTHO-OPUEHTUPOBAHHOE
MbILLSIEHME

IK3EMILISIPBI KJIACCOB U CTPYKTYP SIBIISIIOTCST MTAOJIOHAMU JIJIST TIPOTPAMM,
a OOII — apxurekTypa, KoTopas o6beauHseT Bee 3710. [oBopst 06 OOII kak
0 IapajurMe IporpaMMUPOBAHUS, Mbl UMEEM B BU/LY OIPe/IeJIeHHbIe [TPUH-
IUITBI PabOThI ¥ B3AUMO/IEICTBIS BCeX KOMIIOHEHTOB TIporpaMmbl. ITo cyTw,
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OOII dokycupyercst Ha 06bEKTax, a He Ha YHUCTON MOCJIEI0BATETBHOMN
soruke. B OOTI riaBHoe — 3TO JIaHHbIE, KOTOPbIE XPAaHATCS B 00bEKTaX,
yIIpaBJieHue JeHCTBUSME U, 4TO HarboJiee BaxKHO, 001IeHe 00BEKTOB IPYT
C IPYTOM.

B ¢usuueckom mupe Bce paboTaeT aHAJIOTHYHBIM 00Pa3oM: JKeJjiast KyIuTh
4TO-HUOY/Ib OCBEsKAIOIIEE, BBl GepeTe GaHKY Ta3MPOBKH, a He CaMy JKUIKOCTb.
Banka — 310 00beKT, OObeAMHAIONNI JaHHbIe U CBSI3aHHble C HUMHU Jleii-
CTBUISI B AaBTOHOMHBIH MakeT. OJIHAKO KaK B IIPOrPAMMUPOBAHUH, TaK U B ITPO-
JIYKTOBOM MarasuHe eCTbh OIIpejesIeHHbIe TIpaBujia paboThl ¢ 00bEKTaMU.
Hamnpumep, ecTb IipaBm/ia OTHOCUTENLHO TOTO, KTO MOJKET TIOJIYYaTh JOCTYIT
K 0ObekTaM. Pazjimunbie KOMOMHAIIMN TTIOJOGHBIX YCJIOBUH 1 0600TIEHHBIX
JEHCTBUIT TPUBO/IAT K HAIMUMIO MHOKECTBA 00BbEKTOB BOKPYT Hac. C TOUKH
3penust iporpammupoBanust octoBHbiMU ctosiamu OOl siBistioTest criety-
IOTITHE TIPABWIIA; UHKANCYISAUUS, HACICO08AHUE T NOJUMOPPUSM.

NHkancynauus

Onno u3 gyumux npenmyinects OOII 3akmouaeTcs B mopjiepskke MHKATI-
CYJISITIH — OTIPe/IeJIEHUN TOTO, HACKOJIBKO MEePEMEHHBIE U METO/TbI 00hEKTA
JIOCTYTTHBI JIJIST BHETITHETO Kojia (KOTOPBIN MHOT/IA Ha3bIBAIOT BbI3bIBAIOUUM).
BosbMeM, K npumepy, Hairy OaHKY ¢ Ta3UPOBKOH — B TOPrOBOM aBTOMATE
BO3MOKHOCTU B3anMOJIefcTBUSA ¢ Hell orpanudensbl. [Tockombky aBTOMaT
3a0JIOKMPOBaH, He KasKIBI MOKET MPOCTO TOJAONUTH U B3SITh Fa3UPOBKY.
Ho ecsin BBI BBITIOJTHITE OTIPE/IEIEHHOE JIEHCTBIE, TO BaM Oy/IeT pa3perieH
BPEMEHHBIN IOCTYT K Ta3UPOBKE, HO B OTPaHUYEeHHOM KoJimdecTBe. Ecim
aBTOMAT 3aIEPT B KOMHATE, TO JIUIIb TOT, Y KOTO €CTh KJITOU OT JIBEPH, CMO-
JKeT JI0CTaTh OaHKY.

Y Bac mosxeH BO3HUKHYTD BOIIPOC: @ KaK YCTAHOBUTD 3TH OTPAHUYCHUS ?
[TpocToii OTBET 3aKIF0OYAETCS B TOM, YTO MBI YK€ HCIIOIb30BAIN HHKATICYJIsI-
U0, YCTaHABIWBast MOAUMDUKATOPDI OCTYIIA /IS TIePEMEHHBIX 1 METO/IOB
Hatero oobexTa. Ecsin BaM HyKHO OCBEKUTD ITAMSITh, TO TIPOCMOTPUTE Pas-
nen «Mcnonb3oBanne MoauUKATOPOB IOCTYTIay B TJIaBe 3.

Hwuske paccMOTpUM TIPOCTON TTPUMEP WHKATICYJISIITUHU, YTOOBI TOHSITh, KaK
Bce paboTaeT Ha MPAKTHKE.
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Bpems gevictBoBaTh. [lobaBnsem cbpoc

Harmn ksace Character siBJsieTcst MyOJIMYHBIM, KAK U €T0 MOJISI U METO/IBI.
A 4ro, ecsiu HaM HY’Ke€H METO/I, KOTOPbIil ObI COPOCHIT JIaHHbIE TIEPCOHAKA
JI0 UCXOHBIX 3HAYEHU? DTO MOKET MPUTOAUTHCS, HO MOXKET W TIPUBECTH
K KartacTpode, eci Takoit Metox OGyaeT Bbi3BaH caydaitno. [loatomy ero
Jiydliie c/iesiaTh IPUBATHBIM.

1. Cospaiite 4acTHBIN METO/] C IMEHEM Reset G€3 BO3BPAIIAEMOTO 3HAUEHUST
BHYTpU KJacca Character:

e 3ajIaliTe /i TIEPEMEHHBIX name W exp 3HaueHUs Not assigned 1 @ co-
OTBETCTBEHHO:

private void Reset()

{

this.name = "Not assigned";
this.exp = 0;
}

2. TToupoGyiiTe BbI3BaTh METOJ Reset M3 LearningCurve I0CJje BbIBOJA
JMaHHBIX hero2 (puc. 5.10).

14
15 hero.PrintStatsInfo();
16 hero2.PrintStatsInfo();
3z hero2.Reset();
Error: 'Character.Reset()' is inaccessible due to its protection level

Puc. 5.10

Eciii Bam MHTEpECHO, He CJIOMAJIOCh Jin uto-HuOy b B Visual Studio, To Her.
Eci MbI 1e1aeM METO/1 /TN TIEPEMEHHYIO TIPUBATHOI, TO OHU CTAaHOBSITCSI He-
JIOCTYITHBIMU JIJIst TOYEYHON HOTAIMK. EC/n BbI BBeieTe MMsI METO/Ia BPYYHYIO
U HaBeJIeTe KypCop Ha Ha3BaHUe Reset (), TO yBUAKTE coobIIeHe 00 OMmOKe.

VHkancynsums gonyckaeT 6onee CNoXHble HAaCTPOMKK JOCTYN-
HOCTM C 0O6bEKTaMm, HO Mbl MOKa MOMpPUMEHsieM BapuaHThl public
n private. Mo Mepe TOro kak B CleaytoLlen rnaBe Mbl HayHeM
KOHKpEeTM3MPOBaTh Hall MPOTOTUM WUrpbl, NpU HEO6XOAMMOCTH
6yaem no6aBnsaTh pasnnyHbie MoANMbUKaTOPSI.



MoaknovaeM 06bLEKTHO-OPUEHTUPOBAHHOE MbILLIEHNE 157

Terepb TOroBOprUM 0 HacJIeZIOBAaHUU, KOTOPOE CTaHET BalllUM JIYUIIIUM JIPY-
TOM TIPH CO3/IaHIH UEPAPXUIT KJIACCOB B OYAYIINX UTPax.

HacnepnoBaHue

Kaxk u B sxusHu, kiaace C# MOKHO co31aTh 10 06pasy ¥ o000 APYTroro
KJIAcCa, TIePeIaB eMy Te sKe aTpUOYThI 1 METO/IBI, & TAK/KE HAJIEINB 1 CBOUMH,
yaukaabHbiMu anabiMi. B OOII aTo HasbiBaeTcst Haciedosanuem, u 3o
oueHb 3 HEKTUBHBII CIIOCOO CO3/IaHsI CBS3aHHBIX KJIACCOB, HE TPEOYIONIHI
HaIMCAHUS OJTHOTO U TOro ke Koja. CHOBa BO3bMeM ITPUMEP C Ta3UPOBKOI —
Ha PBIHKE €CTh KaK OObIYHbIE ra3MPOBAHHbBIE HATTMTKY, MMEIOIINE CXOKIEe
OCHOBHBIE CBOMCTBA, TaK 1 0COOEHHBIE ra3upoBaHHble HAMUTKI. OcoOEeHHbIE
ra3upOBaHHBIE HAITMTKU 00JIAAI0T OJJMHAKOBBIMI OCHOBHBIMHU CBOICTBAMH,
HO OTJIMYAI0TCst OpeHoM min yrnakoBkoid. C BULY 9TO IPOCTO Be GaHKU
C Ta3UPOBKOW, HO U UX PA3JIMYMST OUE€BUIHDI.

Wcexonnplii Kaace 0ObIYHO Ha3blBaeTCd 0A30BBIM WU POAUTENBCKUM,
a HACJEIYIONUHI KJIAcC — MPOU3BOJAHBIM WU JIOYEPHUM. JIroObIe 4IeHb
6a30BOTO Kj1acca, OTMEYEHHbIe MosimuKaTOpamMu 10cTyTa public, protec-
ted uan internal, aBTOMaTUYECKU CTAHOBATCS 4aCTbIO IPOU3BOJHOTO
KJIacca, 3a UCKII0UYEHNEM KOHCTPYKTOPOB. KOHCTPYKTOPBI KJIaCCOB BCEr/ia
MIpUHAAIEKAT K COJAEprKAlIEMY UX KJIAacCy, HO UX MOKHO MCII0JIb30BaTh
13 MPOM3BOAHBIX KJIACCOB, YTOOBI CBECTH K MUHUMYMY TTOBTOPSIOIIIII-
Cs KOJI.

B GobIIMHCTBE UTP €CTh HECKOJIBKO TUIIOB IIEPCOHAKEN, TI09TOMY CO3/IaAUM
HOBBIH KJlacc TI0/i Ha3BaHWeM Paladin, KOTOPBIN HACJEIyeTCd OT KJjacca
Character. Bbl MokeTe 106aBUTh 9TOT HOBBIN KJIacc B ClieHapuii Character
WJIA CO3/IaTh HOBBIM:

public class Paladin: Character

{
}

H02106H0 TOMY KaK LearningCurve HacJielyeTcs OT MonoBehavior, Mbl MOJKEM
1106aBUTD JABOETOUME 1 OA30BbII KIACC, OT KOTOPOTO XOTUM YHACJIEI0BATHCS,
a C# cuemnaer Bce ocrajbHoe. Terepp Jiro0Oble 9K3eMIUISPbl Paladin GyayT
UMETDb JIOCTYII K anI/I6yTaM name 1 exp 1 METOAY PrintStatsInfo.
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O6bIYHO pEKOMEHAYETCS CO3AaBaTb HOBbIN CLEHapWiA ANns pas-
HbIX KN1accoB, a He A06aBNSTb UX K CYLLECTBYIOLMM CLIEHapUsIM.
TakmMM 06pa3oM Bbl CMOXETE pas3aennTb CLueHapumn n nsbexaTb
CMLLKOM 60/bLLIOrO KOSIMYECTBa CTPOK Koaa B 0AHOM paine.

ITO NMPEKPACHO, HO KaK YHACIE[OBAHHbIE KJIACChI CO3AI0TCA KOHCTPYKTO-
pom? O6 3TOM TIOIPOOHEE HIUKE.

Ba3oBble KOHCTPYKTOPI

Koria ofmH Kirace Hacsie[yercst OT IPyroro, OHU 06PasyioT CBOEro pojia ipa-
MUJLY C IEPEMEHHbIMU-UJIEHAMU, KOTOPbIE NIEPeXOAT OT POJUTEIBCKOIO Kilacca
K JIIOO0MY 13 €T0 TIPOU3BOIHBIX MOTOMKOB. POANTEIbCKUI KTace He 3HAET
HU OJTHOT'O U3 CBOMX JIOUEPHUX 3JIEMEHTOB, HO BCE IIOTOMKHU 3HAIOT CBOETO PO/~
Tesisd. OJTHAKO KOHCTPYKTOPBI POJIUTEIBCKOTO KJIacca MOKHO BbI3bIBATh HEIlO-
CPE/ICTBEHHO U3 JI0YEPHUX KOHCTPYKTOPOB C TIOMOIIBIO TIPOCTOTO CHHTAKCHUCA:

public class ChildClass: ParentClass

{
public ChildClass(): base()
{
}

}

KnroueBoe ¢s10BO base 3aMeHsIeT POJUTENbCKUI KOHCTPYKTOP: B JAaHHOM
ciydae KOHCTPYKTOP 1o ymosuanuio. OiHaKko BBUILY TOTO, YTO base 3a-
MeHsIeT KOHCTPYKTOP, @ KOHCTPYKTOP SIBJISIETCS METOJIOM, JI0YepHUii Kiace
MOZKET Tiepe/laBaTh IIapaMeTpbl BBEPX 110 TUPaMU/Ie CBOEMY POIUTEIbCKOMY
KOHCTPYKTODY.

BpeMmsi aeicTtBoBaTh. Bbi3biBaeM 6a30BbIi KOHCTPYKTOP

[TockoJIbKY MBI XOTUM, YTOOBI BCE OOBEKTHI Kjacca Paladin UMesn MM,
a 'y Kyacca Character y:ke eCTh KOHCTPYKTOP, B KOTOPOM 9TO PeaIn30BaHo,
MBI MOKEM BbBI3BaTh 0a30BBI KOHCTPYKTOP HEMOCPEJACTBEHHO M3 Kjacca
Paladin 1 n36aBUTh cebst OT HEOOXOAUMOCTH MEPEIIChIBATE KOHCTPYKTOP.

1. TobaBbre B K1acc Paladin KOHCTPYKTOP, KOTOPBII MPUHUMAET CTPOKO-
BBII ITapaMeTp name:
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e HCIOJIB3YITEe BOETOUYNE U KJIIOYEBOE CJIOBO base /IJIs1 BbI30BA POJIU-
TeJbCKOTO KOHCTPYKTOPA, ITepe/laB 3HAYCHUE name:

public class Paladin: Character

{
public Paladin(string name): base(name)
{
}

}

2. CospgaiiTe HOBBII 9K3eMILISAp Paladin ¢ UMeHeM knight B clieHapuu
LearningCurve:

e HCHOJIB3YITE 6a30BBIN KOHCTPYKTOP, YTOOBI IPUCBOUTH 3HAUEHUE;

e BBI30OBUTE METOJ[ PrintStatsInfo U3 oObeKTa knight n mocmorpure
Ha KOHCOJIb:

Paladin knight = new Paladin("Sir Arthur");
knight.PrintStatsInfo();

BbiBoz B KOHCOIM Oy/I€T TAKUM Ke, KaK Uy [PYTUX 9K3EMILJISIPOB Cha-
racter, HO C UMEHEM, KOTOPOE Mbl IPUCBOUJIN KOHCTPYKTOPY Paladin
(puc. 5.11). CpabarbiBast, KOHCTPYKTOpP Paladin mepeaeT mapaMeTp name
KOHCTPYKTOPY Character, KOTOPbIil ycTaHaBIUBaeT 3HaYeHME aTpudyTa
name. ITo cyTH, Mbl UCII0JIB30BaJIM KOHCTPYKTOP Character /isl MHUATMA-
Jn3anuu Kjaacca Paladin, a KOHCTPYKTOPY Paladin ocTaBUJIN TOJIBKO
MHUIMAJIU3AIAI0 YHUKAJbHBIX CBONCTB, KOTOPBIX Y HEro Ha JaHHbIHA
MOMEHT HeET.

[[] Console

L .=
| Clear | |Cn|lapse | Clear on Play ‘ Error Pause | Editor "‘ | @4 | A 0 | °U I

@ [12:45:49] Hero: Sir Arthur - 0 EXP
UnityEngine.Debug:LogFormat(String, Object[])

Puc. 5.11

[Tomumo HacsteoBanus, GyIyT U APYTHEe MOMEHTBI, KOT/Ia YI00HO CO3/aTh
HOBBIE OOBEKTHI ITyTeM KOMOMHUPOBAHUST IPYTHUX, YIKe CYIECTBYIONIX 00b-
exToB. [logymaiite o koHCTpyKTOpe Lego. Bbl Beib He ¢ HyJid BCe JiesiaeTe,
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y Bac yKe ecTb OJIOKM PasHBIX I[BETOB U CTPYKTYP, C KOTOPBIMU MOKHO
paborarb. B TepMuHax mporpaMMUPOBAHUS 9TO HA3BIBAETCST KOMNOSUUUELL,
KOTOPYIO MbI 00CY/IUM B CJIEIYIOIIEM MOIpasIelie.

KoMno3nuus

[TomuMo HacsieZIoBaHusl, KJIACChl MOTYT COCTOSITh U3 JIPYTUX KjaccoB. Bo3b-
MeM, K IPUMepY, Hallly CTPYKTYpy Weapon. Kiacc Paladin MOXeT cosiepskaTh
BHYTpPU cebsi TIEPEMEHHYIO Weapon 1 UMETH JIOCTYI KO BCEM €€ CBOWCTBaM
u Metonam. CriesiaeM 3T0, BbIZIaB HalieMy Paladin cTapTOBOE OPYysKHe 1 TTPH-
CBOMB €r0 3HaYeHne B KOHCTPYKTOPE:

public class Paladin: Character

{
public Weapon weapon;
public Paladin(string name, Weapon weapon): base(name)
{
this.weapon = weapon;
}
}

[TockosbKy aTprbyT weapon yHUKaJIEH /st Paladin, a y Character ero Her,
HaM HYKHO YCTAHOBHUTD €I0 HaYaJbHOE 3HaUeHNe B KOHCTpYKTOpe. Ham Tak-
e He0OXO0IMMO OOHOBUTD IK3EMILISAP knight, 106aBUB B HETO TIEPEMEHHYIO
Weapon. [IpumenuM huntingBow:

Paladin knight = new Paladin("Sir Arthur", huntingBow);

Ecau BBI 3ammycTuTe UTpy ceffyac, To He YBUAUTE HUUYETO HOBOTO, TTOCKOJIb-
Ky MBI UCIIOJIb3yeM MeTO PrintStatsInfo u3 Kiacca Character, KOTOPBIHI
He 3HAeT 0 CBOMCTBE weapon KJacca Paladin. UToObI pemmTh 3Ty pobiiemy,
TIPUJIETCS TIOTOBOPHUTH O TOJTUMOP(UME.

MNonnumopdnsm

[TosuMophU3M — BTO TpedecKoe CJI0BO, 0O03HAYANOIIEE «<MHONMECMBO
¢dopms>, 1 B OOII nanHOe TOHATHE TTPUMEHSETCS ABYMSI Pa3HBIMU CIIO-
cobamu.
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e OO0beKTHI J0UepHEro Kiaacca 06pabaThIBAIOTCS TaK e, KaKk 00BEKTHI PO-
muTenbckoro. Hampumep, MmaccuB 00beKTOB Character MOJKET XpaHUTh
1 00BbEeKTHI Paladin, IOCKOJIBKY OHM IIPOUCXOJAT OT Character.

e PopuTtesbckue Kaacchl MOTYT IloMedyaThb METO/Ibl Kak virtual, 3To 3Ha-
YUT, X WHCTPYKI[UM MOTYT ObITh M3MEHEHBI TPOU3BOIHBIMY KJIACCAMU
C IIOMOIIIBIO KJTI0UEBOTO cJIoBa override. B ciryuae ¢ Character u Paladin
6110 OB TI0JIE3HO, e OBl MBI MOTJIM B MeTOJie PrintStatsInfo BBIBO-
JIATH Pa3Hble COOOIMIEHNUS [UIsT KAsK[OTO U3 ITUX KJIACCOB.

[Tommopduam 1103BOJISIET IOUEPHUM KJIACCaM COXPAHSATh CTPYKTYPY CBOETO
POAUTETHCKOTO KJIacca, HO B TO Ke BpeMs MO/ICTPanBaTh IeUCTBUS T10]] CBOU
KOHKPEeTHBIE TOTPeOHOCTH. BodbMeM 9T HOBbIE 3HAHMS U IIPUMEHUM UX
K BBIBOJLY MH(OpMAINU O TIEPCOHAKE B KOHCOJIb.

Bpemsi aevictBoBaTh. [MpobyeM pyHKLMOHANbHbLIE Bapuauum

[MToxpenakTrpyem Kaacchl Character U Paladin, 4TOOBI OHY BBIBOJIMIIN B Me-
Tojie PrintStatsInfo pasHbie COOOIIEHNSI.

1. V3MmenuTe MeTO PrintStatsInfo B Kyacce Character, 10OaBUB KJII0YEBOE
CJI0BO virtual Mexxay public 1 void:

public virtual void PrintStatsInfo()

{
Debug.LogFormat("Hero: {0} - {1} EXP", name, exp);

}

2. O0ObsBuTe METOJ PrintStatsInfo B Kjacce Paladin, MCIIOJIb3YSI KIIOUYEBOE
CJIOBO override:

e 1006aBBTEe BBIBOJ B KOHCOJIb CBOMCTB Paladin JIOOBIM CIIOCOOOM, KO-
TOPBIN BaM HPaBUTCH:

public override void PrintStatsInfo()

{
Debug.LogFormat("Hail {@} - take up your {1}!", name,
weapon.name);

}

Ka)KeTCH, 6yI[TO MBI CO3/1a/In HOBTOpHIO]lIHfICH KO/, 4TO, KaK 4 YK€ CKa-
3aJl, ABJIAETCA IIJIOXUM TOHOM, HO 3/1€ECh 0COOBIN Cﬂyqaﬁ. OTmMmeTuB METO/L
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PrintStatsInfo kak virtual B kjacce Character, Mbl COOOIIMIN KOMITUJIS-
TOPY, YTO ATOT METO/l MOKET UMeTh MHOKEeCTBO (pOPM B COOTBETCTBUH C BbI-
3bIBatoIuM KaccoMm. OObsBUB MepeoTipeie/IeHHYI0 BEPCHIO PrintStatsInfo
B Kj1acce Paladin, Mbl JOGABHIIN OBEJIEHUE, KOTOPOE TIPUMEHSIETCS TOJIBKO
K 9TOMY KJaccy. biaromapst mosmmMophusMy HaM He HYKHO BBIOUPATD, Ka-
KYIO BEPCHIO PrintStatsInfo Mbl XOTHM BbI3BaTh U3 0OBEKTA Character MU
Paladin — KOMITMJISTOP yiKe 3HaeT (puc. 5.12).

Console [
lCIear | |Collapse | Clear on Play |Error Pause | Editor '| | @4 | &U ] °0

@ [12:49:05] Hail Sir Arthur - take up your Hunting Bow!
UnityEngine.Debug:LogFormat(String, Object[])

Puc. 5.12

Mbri ripoziesiasu 6oJIbIIy o PaboTy, TT0ITOMY He 3a0y/I6Te MTPOYNTATH UTOTO-
BbIl 0030p BCETO MPOUEHHOTO, TIPEIK/IE YEM TIPOIOJIKUTH!

NToro npo OO

1 3Ha10, 4TO 9TO OBLIO OYEHD CJAOKHO. VITak, PACCMOTPUM HEKOTOPBIE M3
ocHOBHBIX MOMeHTOB OOII 1 BbIiizieM HA (DUHUTITHYIO TTPSIMYIO:

e OOII — mapanurma, TpeHa3HAYeHHAS JJIsT TPYTIIIMPOBKY CBI3aHHBIX
JIAHHBIX U JI€HCTBUI B 00BEKTBL ITH OOBEKTBI MOT'YT B3aUMO/EIICTBOBATh
1 (pyHKITMOHUPOBATh HE3ABUCUMO JIPYT OT /IPYTa;

® JIOCTYII K YIeHaM KJIacca MOKHO HAaCTPAauBaTh C IIOMOIIBIO MOIN(MDUKATO-
POB Z10CTYIIa, KaK U Y IePEMEHHDBIX;

® KJacchl MOTYT HACJIEeOBATh OT JAPYTUX KJIACCOB, CO3/IaBasi HUCXOATINE
Mepapxuu POAUTETBCKO-/I0UEPHUX OTHOMIEHUT;

® KJIaCChbl MOTYT 6bITb YlEeHaMU JIpYTUX TUIIOB KJIACCOB UJIKX CTPYKTYD;

® KJIACChI MOTYT TI€PEOIPEAEISATD JI0ObIe POAUTENbCKIE METO/bI, TOME-
YeHHble MAapPKePOM virtual, O3BOJISISI UM BBITIOJHSTH HACTPABaeMbie
JEHCTBUSL, COXPaHsIst TIPU HTOM TOT JKe TTa0JI0H.
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OO He eaMHCTBEHHAs NapaanrMa NporpamMMMpOBaHUS], KOTOPY!HO
MO>XHO Mcnonb3oBaTb B C#. B 370N cTaTbe MOXHO HalTK npak-
TU4ecKne 06bsICHEHNS APYrMX OCHOBHBIX MOAXOA0B: ¢s.Imu.edu/
~ray/notes/paradigms.

Bce 06 OOII, 4To BbI M3y4YMJIU B JAHHOI TJIaBe, HAPSAMYIO TPUMEHIMO
k mupy C#. Tem He MeHee HaM Bce ellle Hy>KHO pacCCMOTPeTh MaTepuall B Iep-
criekTuBe ¢ nomolibio Unity, ueMy Bbl IOCBATUTE OCTABIIYIOCS YACTh IJIABBL.

[puMeHeHne OOIT B Unity

Ecmi BBI 10CTaTOYHO 3HAKOMBI ¢ 00BEKTHO-OPUEHTUPOBAHHBIMU SI3bIKAMH,
TO HaBepHsIKa CJbIIATN Gpasy «8ce — 06sexm», KOTOPYIO Pa3zpabOTINKN
HIETIOTOM IepelaloT U3 YCT B yCTa, CJIOBHO TaliHyto MoJuTBY. Cietyst IpuH-
muniam OOTT, Bee B iporpaMme J0JKHO ObITH OOBEKTOM, U UTPOBBIE OOHEK-
Tbl B Unity MOTYT peajin30BbIBATH BAITK KJIACCHI U CTPYKTYPbL. OHAKO 3TO
He 3HAYUT, 9TO Bce 00beKThl B Unity MOKHBI (DU3UYECKN HAXOAUTHCS Ha
CIIeHe, ¥ TTIOTOMY MbI MOKEM HCII0JIb30BaTh HAIllUA 3alIPOIPAMMUPOBAHHbIE
KJIaCCBI CKPBITO.

O6beKTbl — 3TO TBOPEHME KNacca

B riase 2 Mbl rOBOpHIIN, KaK CIIeHAPUi IpeoOpasyeTcs B KOMIIOHEHT, KOra
MBI IIPUKpeILIsieM ero K GameObject B Unity. ITogymaiite 06 9TOM ¢ TOYKH
3penust npuHIuna kommozuiun OOl GameObject ABASIOTCS POAUTENBCKU-
MU KOHTEHHepaM¥ U MOTYT COCTOSITh U3 HECKOJIbKIX KOMITOHEHTOB. DTO MO-
JKeT TI0Ka3aThCs IPOTUBOPEYAIIAM ITPUHITAITY HallMCaHus OHOTO Kiaacca C#
B KaXK/IOM CIIeHAapWuH, HO, TIO MPaB/ie TOBOPS, 9TO CKOpee PeKOMeH 1alns,
[pU3BaHHAasK YJIYYIINTh YNTaOEIbHOCTD, ueM peajibHoe TpeboBanue. Kiacchr
MOKHO BKJIJIBIBATh JIPYT B IPyTa, HO TOT/IA B KOJI€ BO3HUKAET GECTIOPSIIOK.
OpHako HaM4YMe HECKOJBKUX KOMIIOHEHTOB CIleHAPUs, TTPUKPETITIEHHBIX
K OJ[HOMY GameObject, MOKET ObITh OUEeHb TOJIE3HBIM, OCOOEHHO MTpU paboTe
C KJIacCaMHU-MeHe/[PKepaMy UJIH TTOBE/IEHUEM.
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Bcerpa cTapaiTech co3haBaTh Knacchl AN caMblx 6a30BbIX 3ne-
MEHTOB, @ 3aTeM C MOMOLLbI KOMMNO3UUMKU co3aaBanTe bonee
KPYMHbIE U CNOXHbIE 06BEKTBI U3 3TUX Honee MeKnxX KNaccos.
Jlerue ncnpasutb GameObject, cocToswmii U3 HebonbLIKX
B3aMMO3aMEHSIEMbIX KOMMOHEHTOB, YeM oAWH 60/bLION U He-
YKITHOXUIA.

[IpoBepUM 3TOT MPUHITUIT HA IPEMepe 00beKTa Main Camera (puc. 5.13).

© Inspector

| [ Static ¥

| Layer [Defaur %]

Puc. 5.13

Kaxaprit kommonenT (Transform, Camera, Audio Listener u clieHapuii
LearningCurve) — at1o Kiacc B Unity. [Togo6HO0 ak3eMILIsipam Character nim
Weapon, KOT/1a Mbl HasKMaeM Play, 9T KOMIIOHEHTBI CTAHOBSTCS 00beKTaMU
B ITAMSTH KOMIIBIOTEPA BMECTE C UX TTepEMEHHbIMU-UJIEHAMU 1 METOIAMU.

Ecii 6bI MBI IPUCOEAMHUIN LearningCurve (Wn JE0OON ClleHApUH WK
komrioreHT) k 1000 oO6bekTam GameObject M Haskasu Play, TO JIBHIKOK CO3-
nas 661 1 coxpanu B maMstu 1000 oTaebHbIX 9K3eMILISIPOB LearningCurve.

Mur AaKe MOJKEM CO3JaBaThb Hallll 9K3EMIIJIAPDBI 9TUX KOMIIOHEHTOB, MUC-
ITOJIb3YA UX MMA KOMIIOHEHTA B Ka4€CTBE THUIIA /ITaHHDbIX. Kax n KJIaCChblI,
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KJIaCChI KOMITOHeHTOB Unity SIBJISIOTCS CCBIIIOUHBIMU TUITAMHU ¥ MOTYT OBITh
CO3JIaHbI, KaK U J00bie pyrie nepeMernbie. OHAKO MOUCK U Ha3HAYEeHHe
9TUX KOMIIOHEHTOB Unity HEMHOTO OTJIMYAIOTCSA OT TOTO, YTO BbI BUJEJIN
1o cux 1op. TIpexie yeM MPOIOIKUTD, HAM HYKHO TIOHSITh, Kak paboTaioT
00beKThI GameObject. O6 9TOM B CJIEYIONIEM MOPA3/IEIE.

[loCTyn K KOMMNOHEHTaM

Temepn, KoT/1a MBI 3HAEM, KaK KOMITOHEHTBI pa60TaIOT BMecCTe ¢ GameObject,
HYKHO BBIACHUTD, KAK MOJYYUTDH JOCTYI K UX KOHKPETHBIM 9K3EMILJISA-
pam. K cuacTbio aist Hac, Bce urpoBbie 06bekThl B Unity HacjeayroTcs
OT KJiacca GameObject. TO 3HAYUT, YTO MBI MOKEM HCIIOJbH30BaTh UX
METO/IbI-YJIEHbI, YTOOBI HATK Ha CIleHe Bce Heobxoaumoe. EcThb aBa c1io-
coba Ha3HAYMTh WK TOJYIUTh OOBEKTHI GameObject, KOTOPbIE aKTUBHBI
B TEKyIlel clieHe.

1. Yepes MeTo/bI GetComponent WJIM Find B KJlacce GameObject, KOTOpbIE
pa60Ta10T ¢ Hy6JII/I‘{HbIMI/I WJIU IIPUBATHBIMU [I€PEMEHHBIMU.

2. Ilyrem neperackuBaHMs CaMUX UTPOBBIX 0OBEKTOB € AHEJH Project Tpsi-
MO B CJIOTBI TIEPEMEHHBIX Ha manesn Inspector. ITOT mapamerp paboraer
TOJIBKO C IyOInuHbIME TTepeMeHHbIMU B C# (MJIN ¢ YaCTHBIMU [IEpEeMeH-
ubiMu B Unity, orMeueHHbIMU aTprOyTOM SerializeField), MOCKOJIBKY
JITITB OHU OYIyT 0TOOPaKaThCsT Ha maHesu Inspector.

Bbl MOXxeTe y3HaTb 6onblue 06 atpubyTax u SerializeField B goky-
MeHTaumm Unity, npoiias no ccbinke docs.unity3d.com/ScriptRefe-
rence/SerializeField.html.

PacemoTpum cuHTaKCHC TIEPBOTO BapUaHTa.

ba3oBbIl CMHTaKCKC

Wcnionbp3oBaTh MeTO/ GetComponent JOBOJILHO MTPOCTO, HO CUTHATYPA 3TOTO
MEeTO/Ia HEMHOTO OTJINYAeTCS OT PYTUX METO/I0B, KOTOPBIE MbI BUIEJU /10
CUX TIOP:

GameObject.GetComponent<ComponentType>();
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Hawm "y>KeH TOJIBKO TUTI KOMITIOHEHTA, KOTOPBI MbI UIIEM, U KJIacc GameOb -
ject BepHET KOMIIOHEHT IIPU €ro HAJIMYMU U hull B cjydae OTCYTCTBUS.
Cy1ecTByIOT U JIpyTHe BAapUaHThI MeTO/Ia GetComponent, HO 9TOT CaMblii
IIPOCTOM, TIOCKOJIbKY HaM He HYKHO 3HaTh 0COOEHHOCTH KJjlacca GameObject,
KOTOPBII MBI UIIIEM. ITO METOJL generic, KOTOPBII MbI 0OCYINM Jajiee, B TJia-
Be 11. Ho moka npocto nmopaboraeM ¢ npeobpasoBaHUEM KaMephl.

Bpems geiictBoBaTb. Monyyaem goctyn
K TEeKyLLeMY KOMMOHEHTY npeobpa3oBaHus

[TockoabKY clieHapHii LearningCurve yike MPUKPEIIEH K 0ObEKTY Main
Camera, BO3bMEM €r0 KOMIIOHEHT Transform 1 COXPAHUM €r0 B IyOJUYHON
1epeMeHHOM.

1. JloGaBbre HOBYIO Hy6JII/I‘IHyIO IIepeMEeHHYI0 TUIIa Transform, Ha3bIBAEMYIO
camTransform, B clieHapuii LearningCurve:

private Transform camTransform;

2. Nnunmanusupyiite camTransform B MeTOJIe Start ¢ IOMOIIBIO METO/IA
GetComponent 13 Kjracca GameObject:

e JICIIOJIb3YWTE KJIYEBOE CJOBO this, TTOCKOJbKY LearningCurve 1pu-
KpeIljieH K TOMY JKe KOMIIOHEHTY GameObject, YTO U KOMIIOHEHT
Transform.

3. TlomyuuTe 10CTyI K CBONCTBY localPosition 0ObekTa camTransform
1 BBIBEIUTE €T0, UCTIOJIb3Ys TOUCUHYIO HOTAIUIO:

void Start()

{

camTransform = this.GetComponent<Transform>();
Debug.Log(camTransform.localPosition);

}

Mb1 106aBUIM HEMHUITMATU3UPOBAHHYIO TIePEMEHHYIO private Transform
B Ha4aJIo ClieHapus LearningCurve U MHUNNAIU3NPOBAIN €€ C IIOMOIIBIO
MeTo/Ja GetComponent BHYyTpU MeTO/a Start. MeTto/ GetComponent HAXOUT
KOMIIOHEHT Transform, TPUKPEIJIEHHbII K 3TOMY KOMIIOHEHTY GameObject,
¥ BO3BpaIaet ero camTransform. Terepsb, koriaa camTransform XpaHnuT 00b-
eKT Transform, y Hac eCTb IOCTYII KO BCEM €ro CBOMCTBaM 1 METO/IaM KJjacca,
BKJII0Yast localPosition (puc. 5.14).
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MeTtox GetComponent OTJIUYHO MOAXOAUT JIJISI 6bICTpOFO HOJIYYEHUsT KOM-
TIOHEHTOB, HO UMEET JTOCTYI TOJBKO K KOMIIOHEHTaM 00beKTa GameObject,
K KOTOPOMY TIPUKPEIJIEH BbI3bIBAIONINI cileHapuii. Hampumep, ecan Mbl
HCIIOJIb3yeM MeTO/] GetComponent 13 ciieHapus LearningCurve, IPUKPEILJIEH-
HOro K Main Camera, TO CMOJKEM IIOJIYUYUTDH JOCTYII JIMIIIb K KOMIIOHEHTaM
Transform, Camera 1 Audio Listener.

Ecaum Mbl XOTUM CcCbLJIATHCS HA KOMIIOHEHT B OT/IeJIbHOM GameObject, TaKOM
Kak Directional Light, TO HaM Hy;KHO CHa4aJia TIOJIyYMTh CCBLIKY Ha OOBEKT,
UCTIONB3YsT MeTO/[ Find. [lJist aTOr0O TIOTpEbyeTCst TOJMBKO MMst GameObject,
u Unity BepHET COOTBETCTBYIOIINI GameObject, KOTOPbINA MbI GyjieM XPaHUTh
WU NPUMEHATD.

s cripaBKY, UM KaXKA0TO GameObject MOKHO HAWTU B BEPXHEU 4aCTH
naHesn Inspector, Koria aToT 00beKT BhibpaH (puc. 5.15).

a ¥  Directional Light | @ Static ¥

Tag | Untagged : | Layer | Default il

Puc. 5.15

[Torck 06bekTOB Ha ciiere B Unity HEBEPOSITHO BasKEH, TOITOMY BaM HY3KHO
HOMPaKTUKOBATHCSA. Bo3bMeM 00beKTHI, ¢ KOTOPBIME HaM HY’KHO paboTaTh,
U TIOTPEHUPYEMCS B TIOVCKE ¥ HAa3HAYEHUH X KOMITOHEHTOB.

Bpemsi gencreoBaTh. MeM KOMMNOHEHTbI
Ha pa3HblX 0bbeKkTax

[Toripobyem MCIoIb30BaTh METO/L Find 1 BO3bMeM 00BeKT Directional Light
u3 ciieHapust LearningCurve.
1. lobaBbTe iBe TIepeMeHHbIE B LearningCurve 1oji camTransform — OJHY

TUIIa GameObject 1 OJHYy TUIIA Transform:

public GameObject directionlLight;
private Transform lightTransform;
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2. Haiinure KOMIIOHEHT Directional Light 110 UMEHU U UCIOJb3YHTE €ro
JUIST THULTMQJIA3AI AU

void Start()

{
directionLight = GameObject.Find("Directional Light");

}

3. YcranoBute 3HaueHUE lightTransform [J1s KOMIIOHEHTaA Transform, IpH-
KPEIJIEHHOTO K directionLight, 1 BeIBeanTE €T0 localPosition. Ilockosib-
Ky directionLight Tenepb sABJsgeTCsI GameObject, meTos GetComponent
paboTaeT OTJINYHO:

void Start()

{
directionLight = GameObject.Find("Directional Light");
lightTransform = directionLight.GetComponent<Transform>();
Debug.Log(lightTransform.localPosition);

}

[Tepen 3ammyckoM UTpbl BAXKHO TIOHSITH, YTO BBI30BBI METO/I0B MOKHO 00b-
eJIMHUTD B IETIOYKY JIJIT COKpAIIeHUs KoJImdecTBa maroB Koja. Hampumep,
MBI MOTJTH OBl NHUIMATIN3NPOBATh lightTransform B OJlHOM CTPOKE, 00b-
e/IMHUB Find 1 GetComponent, He HpI/I6era5{ K HeOOXOAMMOCTH IIPOXO/TUTH
yepes directionLight:

GameObject.Find("Directional Light").GetComponent<Transform>();

MpeaynpexaeHve: ANMHHbIE CTPOKM CBA3AHHOMO Koaa MoryT
NPMBECTU K NoTepe YMTabenbHOCTU 1 NyTaHuue npu paboTe co
CNIOXHbIMWU MPUNOXKEHNAMMW. 3anOMHUTE NPaBWUIO: XenaTesbHO
nsberaTb CTPOK AJIMHHEE, YEM B 3TOM MpUMeEpE.

[Torick 06BEKTOB B KOzie Beera paboTaeT, HO Bbl MOJKETE 1 IIPOCTO Tiepera-
IUTH caMu 00beKThI Ha Manesib Inspector. Hiske s IOKasKy, Kak 9TO C1e/1aTh.

lNepeTackneaHue

Terepn, KOoTZIa Mbl HAYYUJIMCH PEATh MHOTHE 33/[a4U ITyTEM aKTUBHOTO
MPUMEHEHUS YNCTOTO KO/Ia, KPATKO PACCMOTPUM (DYHKITUU TTePETACKUBAHS
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B Unity. Ono paboraer HaMHOTO OBICTpPEE, YeM UCIIOJIb30BaHUE Kiacca
GameObject B KOJle, HO MHOT/IA TIPU COXPAHEHUU WUJIU IKCIIOPTE TTPOEKTOB
nu npu obnosaennn Unity TepsieT cBsI3M MeKIy 0ObEKTaAMU 1 ITePeMeH-
HbIMU, CO3IaHHBIMI TaK1UM O6p330M. Eciu Bam HYKHO 6bICTpO HAa3HAYUTDH
HECKOJIBKO MEPEMEHHBIX, TO 00sI3aTEIbHO 3a/IeCTBYIiTe 3Ty (QYHKIIHIO.
Ho B 11€J10M 51 cOBETYIO paboTaTh ¢ KOJOM.

Bpemsi geictBoBaTh. MNpucBanBaem
nepemMeHHoble B Unity

[ToxpemakTupyeM clieHapHii LearningCurve, 9TOOBI IOKA3aTh, KaK HA3HAYNTH
KOMIIOHEHT GameObject ¢ IOMOII[bIO IIepeTaCKUBAHUS.

1. 3akoMMeHTHpYHTE CAEAYIONYI0 CTPOKY KO/, B KOTOPOW MbI MCITOJTh30-
Ba/Il MeTOJ] GameObject.Find() /s OJIy4YeHUS U Ha3HAYEHUSA 00beKTa
Directional Light nmepeMeHHON directionLight:

//directionLight = GameObject.Find("Directional Light");

2. BoiGepute 00beKT Main Camera, Tiepetamniute Directional Light B mosie
Direction Light B KOMIIOHEHTE LearningCurve 1 HAXKMUTE KHOIIKY Play

(puc. 5.16).

OO6bekT Directional Light Temepbh Ha3HaueH MepeMeHHON direc-
tionLight. Hukakoii Ko/ He ucoab30Bajcs, MOcKoJbKYy Unity mpu-
CBOWJI TIEPEMEHHYI0 y ceOst BHYTPH, He BHOCS M3MEHEHWIT B Kjracc Lear-
ningCurve.

BakHO MoOHMMaTbL Mapy Belel 0 Ha3HAYeHUU NepeMeHHbIX
C NOMOLLblO NepeTacknBaHns unm metoaa GameObject.Find().
Bo-nepsbix, MeToa Find() paboTaeT HeMHOrO MefneHHee, YTO
co3aaeT nNpobnembl C NPOM3BOANTENbHOCTbIO, €CNN Bbl Bbl-
3blBaeTe MeTOA HECKOMBbKO pa3 B HECKOJIbKMX CLeHapusix. Bo-
BTOpbIX, Bbl AO/MKHbI O6bITb YBEpPEeHbI, 4TO BCe Bawwm GameObject
MUMEIOT YHMKaNbHble MMeHa. B NpOTMBHOM Crlyyae BO3MOXHbI
HenpusaTHble OWNBKN, ecnn y BaC €CTb HECKONbKO 06bEKTOB
C OAMHAKOBbLIMM MMEHAMWU UM MEHSIITCS CaMu MMeHa 06b-
€KTOB.
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MoaBegem ntorun

Haie nyremecrsue B kiaaccsl, crpykrypbl 1 OOII 3Hamenyer co6oii KoHelr
MepBOIl YacTH, MOCBsieHHo# ocHoBam C#. Bbl y3Hanu, Kak 00bsABISIT
COOCTBEHHbIE KJIACChl M CTPYKTYPbI — KapKaChI Il JII0O0TO MPHUIOKEHMS
WJIN UTPBI, KOTOPbIE BBI KOT/Ia-1n00 Oyere co3maBaTh. Kpome TOro, MbI
OIPE/ICJINIIH PA3INYHS MEK/Y 9TUMHU 00hEKTaMU C TOUYKU 3PEHUST JI0CTYIIa
U Iepeayn, a Takke pasoOpasnch, kak ouu cBst3anbl ¢ OOI1. Hakonerr, Bbt
IMO3HAKOMMJINCH ¢ OCHOBHBIMH NOHATHUAMU OOII: co3manneM KIaccos ¢ I10-
MOIIIBIO HACJIE/IOBAHMS, KOMITO3UIIUU U TIOJUMOPdU3Ma.

[Touck cBsI3aHHBIX JAHHBIX U IEMCTBUIL, CO3/IaHIe MTabJIOHOB IS TIPUIAHUST
UM (DOPMBI U MCIIOJIb30BaHKE DK3EMILISPOB [ CO3/IaHUsl B3aUMO/Iei-
CTBUI — BCE 9TO CO3/IA€T MPOYHYIO OCHOBY JIJIsI TIOJIXO/IA K JIF0OOIT TIporpam-
Me win urpe. Jlo6aBbre ciojia BO3MOKHOCTD JJOCTYTIA K KOMIOHEHTAM, 1 BbI
nostyyuTe 3agaTku pazpaborunka Unity.

B crieayiotiieii riaBe Mbl pACCMOTPUM OCHOBBI Pa3pabOTKU UTP U ClleHAPHEB
noBeieHnst 00beKTOB HerocpecTBeHHO B Unity. Mbl HauHeM ¢ KOHKPETH-
3a1uy TpeOOBAHUI K IIPOCTOM IIPUKJIIOYEHYECKON UTPE ¢ OTKPBITHIM MUPOM,
mopaboTaeM ¢ UTPOBBIMU OOBEKTAMU HA CIIEHE U 3aTEM TOATOTOBUM CPEy
JUUIS1 HAIIUX TIePCOHasKEN.

KoHTponbHble Bonpockl. Bce 06 OOTT

1. Kaxoii MeTos o6pabaThIiBaeT JOTUKY MHUIIMAIU3AIMI BHYTPH Kacca?
2. Kak nepeziaiorcs CTPYKTYPBI, KOTOPbIe OTHOCSTCS K TUITY «3HaUYeHUEe» ?
3. Kakossr ocHoBHbIe KoHTIENTH OOTI?
4.

Kaxoii MmeToz Ki1acca GameObject BbI ObI UCIIOIB30BAIN J1JI TOUCKA KOM-
MMOHEHTA Ha 0ObEKTE BBI3BIBAIOIIETO Kacca?
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Cosmanue urpbl — HeyTo GOJIbIIEE, YEM TIPOCTO UMUTAIINST ICHCTBIIT B KOJIE.
[luzaliin, crokeT, OKpy:KeHMe, OCBEIleHre U aHUMaIlugd — BCe 9TO UrpaeT
Ba)KHYIO POJIb B CO3/IaHUU MUPA /IJist UTpoka. Virpa — mpeskie BCEero OITbIT,
KOTOPBIN HE MOKET JIATh OJINH TOJBKO KOJI.

3a nocyennee pecsatuierre ABMKOK Unity BbIIesT HA JIUAUPYIOITUE T10-
3UIMK B pa3pabOTKe UTP U CETO/HS TIPeJIIaraeT epeoBble MHCTPYMEHTHI
KakK MporpaMMUCTaM, TaK U TeM, KTO He 3aHUMaeTcs IPorpaMMHUpPOBa-
HueM. Anumaiust u 2eKTh, 3BYK, IU3aWH CPeJlbl U JP. — BCE 3TO J10-
CTYIIHO NPsAMO U3 pepakTopa Unity u Bce 9TO MOKHO cO3/[aBaTh, BOOOIIE
He TpuKacasch K Koay. K aTum Bompocam Mbl eliie BepHeMcst, Korjaa 0y-
JIeM OTIpe/iesIsiTh TpeOOBaHUs, CPely W UTPOBYIO MEXaHUKY HaIllell UTPHL.
Onnako mg Havasa HaM HY;KHO MTO3HAKOMUTHCS C OCHOBAMH UTPOBOTO
[u3aiiHa.

Teopust UTPOBOro AM3aiiHa — cepbe3Has 06/1acTh, U U3yYeHUe BCeX ee ce-
KPETOB MOKET 3aHSITh BCIO KM3Hb. 31€Ch MbI [I03HAKOMHUMCSI TOJIbKO C OCHO-
BaMH, a OCTaJIbHOE 3aBUCUT OT Bac! JTa riiasa IMoJATOTOBUT HAC K OCTAJIbHON
JaCcTW KHUTH, U MBI PACCMOTPUM 3/1eCh TaKHe TEMBI, KaK:

® OCHOBBI UITPOBOTO JIN3AITHA,;

® co3/laHue YPOBHS,

® OCHOBBI UTPOBBIX 0OBEKTOB U 1pedadbos;

® OCHOBBI pabOTBI CO CBETOM;

e anwumanus B Unity;

® WHTerpamusga CUCTeMbl YaCTUIL.
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OCHOBbI MFPOBOro An3anHa

T[Ipesk/ie ueM IPUCTYIUTD K JIIOOMY UTPOBOMY TIPOEKTY, BAsKHO UMETD IJIaH
TOTO, UTO BbI XOTUTE TIOJIyYUTh B UTOTE. IHOT/Ia B BU/IE U/leU BCE BBITJISIIUT
y Bac B I'OJIOBE IIPOCTO MJieaj]bHO, HO CTOMT BaM HadaTb CO3/1aBaTh KJIACCHI
repcoHakel U cpe/ibl, KasKeTCsl, YTO BCEe OTKJIOHSIETCSI OT Balllero 1nepBo-
HavaIbHOTO HaMepeHus. A BOT IU3aiiH UTPHI TTO3BOJISIET BaM TIIIAHUPOBATD
cJIeAyIoINe TOUKU CONIPUKOCHOBEHHUS:

® KOHIEMIHUIO — OOIIYIO UIEI0 U U3aiTH UTPBI, BKIIIOYAs €€ KaHp U CTUJIb
WTPBHI;

® OCHOBHYIO MEXaHHMKY — UTPOBBbIe (DYHKIIMHU WJIU B3aUMO/IENICTBUSA, KO-
TOPbIE TIEPCOHAK MOKET BBITIOJHATH B UTPE. ITO MOTYT OBITh MPBIKKH,
cTpesbOa, pelieHne ToJ0BOJOMOK, YITPABJIEHIE TPAHCTIOPTOM | T. IL.;

® cxeMy ynpaBJeHHsI — KapTy KHOIIOK M/MJIM KJIABUIII, KOTOPbIe II03BO-
JISIIOT UTPOKAM YIIPABJATH CBOUM IIePCOHAKEM, B3aMMO/IeHiCTBOBATD
C OKpy:Kaiolieil cpe/1oil U APYTUMU BBITIOJIHSAEMbIMU JICHCTBUSIMU;

® CIOKET — OCHOBHOE€ IIOBECTBOBaHME, 3aKJIaAbIBAIOIEEe OCHOBY UTPLI, 3a-
CTaBJIAIOIIEE UTPOKOB COIIEPEKNBATD U IIPOHUKATHCA MUPOM, B KOTOPOM
OHU UTPaloT;

® Xy/05KEeCTBEHHbII CTHIb — OOIIMiT BU 1 aTMOC(hEPY UTPBI, O[THAKOBBIE
JUISL BCEro, OT IIePCOHaKel 1 PUCYHKOB MEHIO /10 YPOBHEH U OKpy»Ka-
Tolieit cpesbr;

© yCJIOBHS BBIUTPBIIIA ¥ IPOUTPBIIA — IIPABUJIA, OIIPE/IEJISIIONINE, KaK Bbl-
UTPATh WU TPOUTPATH UTPY, OOBIYHO COCTOSIIME U3 TeJIeil NI 3a/1ad,
KOTOpbIE HECYT B ceOe BOBMOKHOCTH HEY/IauN.

U 5T0 maexo He TMONHBIN CIIUCOK BCETO, YTO BXOAUT B Pa3pabOTKy MIPHI.
Ho u 5TuX MyHKTOB JI0CTATOYHO, YTOOBI HAYaTh KOHKPETU3UPOBATH JIOKY-
MEHTAINIO TI0 UTPOBOMY /iu3aiiHy. Ml mMeHHO 3THM MBI 1 3aiiMemcsi!

JlokyMeHTaLUusi UrpoBoro An3anHa

Ecuu Bo1 moutiere 8 Google 1okyMeHTBI TI0 iU3aiiHy UTp, TO HalijeTe Oec-
YICJIEHHOE MHOKECTBO MIA0JI0HOB, IIpaBi (POPMATUPOBAHKUA U PEKOMEH-
JIAIU IO COIEPKAHUIO, KOTOPbIE MOTYT 3aCTaBUTh HOBOUCIIEYEHHOTO TIPO-
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rpammMucta GpOCUTD 3Ty 3arero. Bee /1e710 B TOM, YTO TIPOEKTHBIE IOKYMEHTHI
alallTUPOBAHBI I10/] KOHKPETHYIO0 KOMAH/ly UM KOMIIAHUIO, KOTOpasl UX Ha-
IICaJIa, YTO YIIPOIIAET UX Pa3paboTKy Kyjia GOJIbIIe, 4eM MOKET MOKa3aThCs
nocJie mouckos B MnTepuere.

CymiectByeT Tpu TUIIA JOKYMEHTAIMH 10 TU3aiiHy.

e Jloxyment nu3aiina urpsl (Game Design Document, GDD) xpanur Bce,
OT MEeXaHUKU UTPBHI /10 ee aTMOchephl, CIOKeTa U OIbITa, KOTOPBIM oHA
HbITaeTcs co3/aTh. B 3aBUCHMOCTH OT KOHKPETHO UTPbI 9TOT JIOKYMEHT
MO’KET COCTOATD U3 HECKOJIBKUX UJIM HECKOJIbKUX COTEH CTPAHUII.

e Jloxyment Texuuueckoro ausaifna (Technical Design Document,
TDD) paccMaTpuBaet Bce TeXHHYECKUE acTIeKThl UTPbI, 0T 000py10Ba-
HISI, HA KOTOPOM OHa Gy/ieT paboTaTh, 10 YCTPOHCTBA KIACCOB M apXH-
TekTypbl iporpammbl. Kak 1 B GDD, 00beM aTOro JOKyMeHTa 3aBUCUT
OT IPOEKTA.

e Bpommnopa (One-Page) 0ObIYHO MCITOIB3YETCS B MADKETHHTOBBIX WJIH
PEeKJIAMHBIX 11eJI1X. ITO KpaTKasl BBIKUMKA CaMOTO BaKHOTO O Balei
urpe. Kak ciemayer us HazBauusi, Opouropa J0/KHA 3aHUMATh TOJIBKO
OJTHY CTPaHUILY.

He cyuiecTByeT npaBWIbHOIO MM HENpPaBUIIbHOIO crnocoba cos-
naHua GDD, noaToMy B HanMCaHUM JOKYMeHTaLMM MOXHO AaTb
cBoboay TBOp4ecTBY. Bbl MOXeTe fob6aBnsATb M30bpaxeHus
N CNpaBOYHblE MaTepuanbl, KOTOpble BaC BAOXHOBASIOT, TBOP-
Yyecku NoaxoauTb K CO34aHUI0 MakeTa U T. 4. — WUMEHHO 34eCb
Bbl MOXKETE U3NOXXNTb CBOE BUAEHUE TaK, KaK XOYETCA.

Wrpa, Hag KOTOPOii MbI OyieM paboTaTh 10 KOHIIa KHUTH, JOBOJBHO TIPOCTa
U He noTpedyeT HalMCaHKsl CJIO0KHBIX JOKYMeHTOB Harnogoorne GDD wnim
TDD. BmecTo 3TOro Mbl c03/1aiuM GPOIIOPY, B KOTOPOH M3JI0KUM €T
HAIIero MpoeKTa M HeKyo CIIPaBOYHYTI0 NH(POPMAIIHTO.

bpowtopa o Hero Born

YroObl y HAC OBLTT OPUEHTUP HA MYTH, 5T COCTABUJI IPOCTOI IOKYMEHT, B KO-
TOPOM OY/IyT U3JI0KEHBI OCHOBHbIE ACTIEKTHI TIPOTOTUIIA UTPBI. [IpounTaiite
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€ro, TIPEsK/e YeM JBUTATHCS JIaJIbllle, U MOIbITaliTeCh IIPeICTaBUTh, KaK He-
KOTOPbIE U3 TIOHSTUIN TPOTPAMMUPOBAHNST, N3y4EHHbIE HAMU paHee, OyrIyT
MIPUMEHSTHCS B 9TOUM UTPe Ha IMPAKTUKE.

Konuenius. OcHoBHast 33j1a4a UTPbI — CKPBITHO N30€raTh MPOTUBHUKOB
U coOMpaTh MPEJMETHI, BOCCTAHABINBAIOIINE 3/0POBbe. B urpe takske
Oy/IyT 9JIEMEHTBI TITyTepa OT TIEPBOTO JIUIIA.

letimmaeii. OcHoBHasE MeXaHWKa UTPbl — CJIEIUTDH 32 TOJIeM 3PEeHUS
BParoB, yTOObI IIPeAyrablBaTh UX JAEHCTBUS, M COOUPATDh HYKHbIE IIPE/I-
METHI.

B 6010 UTpok Oy/IeT CTPEesATh B MPOTUBHUKOB, YTO aBTOMATUUYECKH BbI-
3bIBaeT cpabaTbiBaHMsI OTBETHOI PEAKIINN.

HNurepdeiic. Cxema ynpaBienus — IBuKeHue KaaBunamMu W, A, S u D
WJIH CTPEJIKAMH, a YIIPaBJIeHe KaMepoil — ¢ MoMOIIbIo Mbiiii. CTpesbha
OCYIIECTBJISIETCST Iy TEM HasKaTHsI KJIaBUIIK pobesia, a cbop peMeToB
peaynsyeTcs yepe3 CTOJTKHOBEHMSI.

B urpe Oyzer nipoctoil nnTepdeiic, Ha KOTOPoM OyZeT 0TOOPAKATHCS
KOJIMYECTBO COOPAHHBIX TTPEAMETOB U KOJIMYECTBO UMEIOTIIXCsT OOeTpu-
IIACOB, a TAK’Ke ITKaJIa 3/[0POBBSI.

Xym0KeCTBEHHbIN CTHIIb. YPOBEHDb M MEPCOHaK OYIyT BBITOJTHEHBI
B BH/Ie TPUMUTHBHBIX 0OBEKTOB B IEJISIX YCKOPeHUst pa3padboTku. [Tozske
Ipu HeOOXOIUMOCTH MOJIETM U YPOBEHD MOKHO 3aMEHUTDH Ha HoJree co-
BepIEHHBIE, TOOABUTH 3JIEMEHTBI CPEJIBL.

Terepb, MMest BHICOKOYPOBHEBOE MpeJiCTaBIeH e 00 YCTPONUCTBE UTPHI,
BbI FOTOBBI IIPUCTYIINUTD K CO3/JaHUIO IIPOTOTUIIA YPOBHS /IJIS1 pa3MellleHUs

HUT'POBOTIO OIIbITA.

Co3aaHue ypoBHS

[Tpu cozmarmy UTPOBBIX YPOBHEI BCeT/Ia TIOJIE3HO MOTIBITATHCS B3TJISHYTh Ha
UTPY € TOYKHU 3peHust Urpoka. Kakoil UTPOK JI0KEH yBU/IETh OKPY>KAIOIYIO
cpeny, Kak B3aUMO/IECTBOBATh ¢ Hell? Kakue omynieHus oH JJ0JLKEH MO0-
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JIY4UTh, IPOTYJIUBASCH 110 YPOBHIO? Bbl camu co3ziaeTe Mup, B KOTOPOM
CYIIECTBYET Ballla UTPa, MOITOMY OY/IbTe TOCIE0BATETHHBL.

B Unity BbI MOKeTe CO3/1aBaTh «yJUUYHOE» OKPYKEHUE € TTOMONILIO UHCTPY-
MeHTa Terrain, a MOMEIEHNS — € TIOMOIIbI0 TEOMETPUYECKUX TPUMUTHUBOB
i ux couetanuil. Bol 1axke moskete nmmoptuposath 3D-Mozesnn us ipy-
TUX MPOrpamMM, Takux Kak Blender, n ncnop3oBats nx B KauecTBe 0OHEKTOB
B CIIEHAX.

Y Unity ecTb 0TIM4HOE BBOAHOE PYKOBOACTBO MO paboTe C WH-
cTpymeHTOoM Terrain (docs.unity3d.com/ru/current/Manual/script-
Terrain.html). Ecnu Bbl pelunte cnegosaTh €My, TO B MarasvHe
Unity Asset Store ecTb 3aMeyaTenbHbIii 6eCcnnaTHbIN pecypc noa
Ha3BaHueM Terrain Toolkit 2017 (assetstore.unity.com/packages/
tools/terrain/terrain-toolkit-2017-83490).

B urpe Hero Born mMbI co31ainM TIPOCTYIO 3aKPHITYIO apeHY, KOTOPYTo OyaeT
JIErKO 00O¥TH, M pasMeCTUM Ha Hell apOYKy YKPBITHIL, T1e MOKHO Oyaer
crpsitatbest. CobepeM Mbl HAllly apeHy U3 PUMUTHBOB — Ga30BbIX 00bEK-
ToB, Meroruxcst B Unity. C mpuMuTHBaMu JIETKO paboTaTh, CO3/1aBaTh MX,
MacIITabupoBaTh 1 Pa3MeNIaTh B CIIEHE.

CospaHne NpMMUTUBOB

[71s1/151 Ha WTPBI, B KOTOPBIE BBI UTPAETE, BbI, BEPOSITHO, 3a/[A€TECH BOIIPOCOM,
KaK y pa3paboTYMKOB MOJTyYaeTCsl CO3/[aBaTh HACTOILKO PEATMCTUYHBIE MO-
fiesn 1 0GBEKTHI, BBITJISISIIIE Tak, CJIOBHO MOKHO JOTSIHYThCST JI0 9KpaHa
u norporarh ux pykamu. K cuacteio, B Unity ectb HabOp IPUMUTHBHBIX
GameObject, U3 KOTOPBIX MOKHO OBICTPO cOOpaTh HYsKHbII portoTuit. OHK
He Oy/IyT CYyIePMOAHBIMU, U Y HUX He OY/IeT BBICOKOTO Pa3pelieHst, HO OHU
OTJINYHO MOAXOAT JIJIst U3yYEeHUsI OCHOB WJIM Ha CJIydaii, Korja B Balieii
KOMaHjie pa3paboTunkoB HeT 3D-XyM0KHIKA.

OTkpbIB anesb Hierarchy n BbIOpaB KomMamjty Create b 3D-object, BbI yBH/IITE
BCe JIOCTYIIHBIE ITapaMeTPbl, 1 OKOJIO ITOJIOBUHBI U3 HUX SIBJISIIOTCS IIPUMU-
TUBaMU WK OOBIYHBIMU reoMeTpudeckumMu oobekTamu (puc. 6.1).
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[pyrue BapuanThl 3D-00beKTOB, TakKe Kak Terrain, Wind Zone u Tree, CJIUIII-
KOM CJIO;KHBI JIJIS HAC Ha JaHHBIIT MOMEHT, HO BBI BCe JKe MOKeTe TTOIKCITe-
PUMEHTUPOBATDH C HUMU, €CJIU BAPYT 6y,z[eT nHTepecHo. [Ipexae veM Mbl
3alPBITHEM CJIMIIKOM JAJIeKO BIIEpe]l, apeHe MOHAA00UTCs TOJI, T0ITOMY
CO3/1a/IUM €ro.

= Hierarchy
e ~ |l (grAll

Create Empty
Create Empty Child

3D Object |

2D Object >

Effects | 4 Capsule

Light » Cylinder

Audio » Plane

Video =3 Quad

ul | 4 TextMeshPro - Text

Camera

Ragdoll...
Terrain
Tree

Wind Zone
3D Text

Puc. 6.1

Bpems geictBoBath. Co34aeM NNOCKOCTb

OO6bIYHO XOUTh JIerye, KOTa 110/ BaMK €CTh 110JI, I09TOMY HauyHeM C CO3-
JTAaHUS TIJIOCKOCTH, BBITIOJTHUB CJIE/YTOTINE TIATH.
1. Ha naneJu Hierarchy BoiGepuTe Create » 3D Object b Plane.
2. Tlepenmenyiite MOSIBUBIINICS OOBEKT B Ground Ha maHesu Inspector:
e W3MeHHUTe CBOMCTBO Scale 0 ocsiM X, Y 1 Z Ha 3 (puc. 6.2).

3. Ecum ocselienue B Baieil clieHe BBITJISIUT TYCKJIee UIN OTINYAeTCs OT
MIpUBEZIEHHOTO Ha puc. 6.2, yBeTnubTe 3HaUeHne Intensity KOMITOHEHTA
Directional Light ciemyrommm ob6pasom (puc. 6.3).
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v 4 v/ Light @ 3
Type Directional v
Color | P
Mode Mixed v
Intensity 12

Indirect Multiplier 1

Puc. 6.3

MbI co3a/in IJI0CKOCTh U YBEJIMYWIA €€ PasMep, 4YToObl y Hamero Oymy-
IIero nmepcoHaska ObLI0 OoJIbIe MecTa juist iporyJiok. Oua Gyaer paboTaTh
KaK TpeXMepHbIN 00bEKT ¢ peaibHOil (DU3MKOIA, a ITO 3HAYMT, YTO APYIrue
00beKThl He OyAyT 1magaTh CKBO3b Hee. [103ke, B riaBe 7, Mbl IOAPOOHEE
roroopuM o cucteme pusukn B Unity u o Tom, Kak oHa paboTaet. A moka
J06aBUM HAIIEMY MBIIIIEHUIO TPEThe U3MEPEHNE.

TpexMepHoe MbllneHue

Ternepb, Kor/1a Ha CII€HE TIOSIBUJICS TTEPBbIi 00BEKT, MBI MOKEM TIOTOBOPUTH
O TPEXMEPHOM ITPOCTPAHCTBE, 2 UMEHHO O TOM, KaK B TAKOM IIPOCTPAaHCTBE
paboTaoT TTapaMeTphI MOJIOKEHYsI, BpallleHust u Maciitaba oobexra. Econ
BbI BCIIOMHUTE IIKOJbHYIO ajarebpy, TO TaM HaBepHsIKa ObLIK rpaduKu
C CHCTEeMOIT KoopAMHAT X U . YToObI IOCTaBUTh TOYKY Ha Tpaduke, y Bac
JOJIZKHDBI 6BITI) 3HAYE€EHUA X 1 Y.

Unity moazepxuBaet pa3paboTky kak 2D-, tak u 3D-urp, u eciu ObI MbI
nenanu 2D-urpy, To Morau 661 U He TPoaoKaTh. OpHAKO TTpu pabore
C TPEXMEPHBIM TPOCTpaHCcTBOM B Unity MOsIBJASETCS AOMOJHUTEIbHAS OCh,
Ha3bIBaEMast OChIO z. ITO OCh TTyOUHBI, MJIU MEPCIIEKTUBBI, U OHA TIPU/IAET
HallleMy IPOCTPAHCTBY M 0OBEKTaM TPEXMEPHOCT.

[Tonavasy BeI MOsKeTe 3a1yTaThesd, HO B Unity ecTb HECKOJIbKO XOPOIIUX
HATJISIHBIX TIOCOOMIT, KOTOPbIE TOMOTYT BaM BO BCeM pa3oOparhest. B mpaBom
BepXHEM YTJIy ITaHesd Scene eCTh 3aMbICJI0BAThli 3HAYOK C OCAMU X, Y U 2,
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OTMEUEHHBIMU KPACHBIM, 3€JI€HBIM U CUHUM COOTBETCTBEHHO. Y BCeX
GameObject Ha CIieHE TOXKE €CTh CBOU OCH, KOTOPBIEC TOABIIAIOTCS, KOTZIa UX
BeIOMparor (puc. 6.4).

Puc. 6.4

Ocu Beer/ia moKas3bIBaiOT TEKYIYIO OPUEHTAIINIO CIIEHBI U 0O0BEKTOB, pa3Me-
eHHbIX BHYTpH Hee. [T[esraok Ha J1060# 13 3TUX IIBETHBIX 0CEil TIEPEKJIIO-
YUT OPUEHTAINIO CIIEHBI Ha BRIOPaHHYIO 0Ch. [TompobyiiTe caMy HAKUMATD
CTPEJIKH, YTOOBI TPUBBIKHYTh K MEPEKTIOUEHUIO PAKYPCOB.

Ecuin BbI TOcMOTpHTE HAa KOMITOHEHT Transform 00beKTa Ground Ha puc. 6.5,
TO YBUUTE, YTO TOJOKEHNE, TOBOPOT 1 MaciiTab oObekTa (cBOMCTBa
Transform, Rotation u Scale) ompenensiorcss aTuMu Tpems ocsamu. [loso-
JKEeHUe OTIPeIeIsieT, Tiie 00beKT HaXOUTCS Ha CIIeHe, BpallleHrue — YToJl er0
HAKJIOHA, a MaciTab — ero pasmep.

ITO MOABOAUT HAC K MHTEPECHOMY BOIIPOCY: a OT KAKUX TOYEK OTCYMThIBA-
I0TCS 3HAYEHUS [I0JI0KEHS, TOBOPOTA ¥ MacCITaba, KOTOPbIe Mbl yCTaHAB-
sBaeM? OTBET 3aBUCUT OT TOTO, KAKOE OTHOCUTEBHOE TIPOCTPAHCTBO MBI
ucnosbsyem. B Unity ato 1160 World, 1160 Local:

® B MUPOBOM IpocTpaHcTBe (World) HeKasd 3a/JaHHAST UCXOHAS TOYKA CIIEHBI
HCIOJIB3YETCs B KAYeCTBE MOCTOSTHHON TOUKHU OTCYeTA JIJIst BCeX 0OBEKTOB.
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B Unity aroii ucxoanoit toukoii sisgercs touka (0, 0, 0), umenno ona
U3HAYAJIBHO YKa3aHa B KOMIIOHEHTe Transform 0ObekTa Ground;

® B JIOKQJIHLHOM ITPOCTPaHCTBe (Local) B KauyecTBe TOUYKU OTCUETA HCIIOJIb3Y-
ercst Tpeodpa3oBaHKe POAUTENHCKOTO 0OBEKTA, YUTO MEHSIET MIEPCIIEKTUBY
CIIEeHBI IIPYU BpallleHUN.

© nspector  ISEVICESIIINEEE

¥ |Ground | [ Static ¥

Tag | Untagged : | Layer | Default |

v . Transform e

Position X 0 'Y |0 |z |0 |

Rotation X 0 |Y |0 |z|o |

Scale X 3 1Y (3 123 |
Puc. 6.5

O0e opueHTAIMN TOJIE3HBI B PA3HBIX CUTYAIUSIX, O KOTOPBIX MBI [IOTOBOPHM
103’Ke B JAHHOI TJIaBe, KOT/[a HauHeM C03/[aBaTh OCTAJIbHYIO YaCTh apEHBL.
Ceifuac oy Haieil apeHbl HEMHOTO CKYYHbBII. ITO MOKHO U3MEHUTH C T10-
MOIIbIO MaTepHala.

MaTepuansl

Har most cefiuac He 04eHb MHTEPECEH, HO MBI MOKEM MCIIOJIb30BaTh MaTe-
puasibl, 4TOOBI BAOXHYTh B YPOBEHb HEMHOTO JKU3HM. MaTepraibl KOHTPO-
JIUPYIOT PEHIEPUHT UTPOBBIX OOBEKTOB Ha CIIEHE, YTO ONPE/Ie/ISIeTCs Teii-
JepoM Marepraia. VIMeHHO mmieiiiepbl 0TBeYaroT 3a 0ObeMHEHNE JaHHBIX
OCBEITEeHNS ¥ TEKCTYP BO BHENTHUH BUJ MaTepuaa.

Y kaxxoro GameObject eCTb KOMIIOHEHTBI Material 1 Shader 10 yMOJTYaHUIO
(#a puc. 6.6 ipesicTaByieH CKPUHINOT TTaHesin Inspector), KOTOpPbIE 33/1af0T
CTaHIaPTHBII GBIl IBET.

YT06bI MBMEHUTH 1IBET 00bEKTa, HY;KHO CO3/aTh MaTepHasl U IepeTaliuTh
ero Ha 00BEKT, KOTOPBI MbI XOTUM M3MeHHUTh. [TomuuTe, yTo B Unity Bce
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ABJIIETCST OOBEKTOM, U ¢ MaTepHaJaMK Ta ske UCTopust. Marepuasibl MOKHO
UCIIO/Ib30BATh Ha JII0OOM KOJIMYECTBe GameObject, HO IIPU 9TOM JII0O0E U3Me-
HeHue KOHKPETHOTO Material TaksKe MOB/IMAET Ha BCEe OOBEKTHI, K KOTOPBIM
on npukpernied. Ecim Gbl y Hac Ha ciieHe ObLIO HECKOJIBKO 00BEKTOB — IIPO-
TUBHUKOB KpaCHOFO IIBE€Ta 1 Mbl U3SMCHUJIN 6])1 I9TOT IIBET Ha CI/IHI/H./JIy TO BCe
Halllh Bparu cTaJin 6bI CUHUMMN.

Puc. 6.6

Kcraru, ciHuii mpuBjieKkaeT BHUMaHUeE, TI0O9TOMY U3MEHUM IIBET apeHbI,
4TOOBI OH TOXKE OBLIT KPACHBBIM.

Bpems neicTtBoBaTb. MeHsieM LiBETA apeHbI

Cosmaanm HOBBIN MaTepualt, YT0ObI TOKPACUTH Hallly 6a30BYIO MIIOCKOCTD
U3 TYCKJI0-0€JI0TO B TEMHBIN M SIPKUI CUHUIA.

1. Cospalite Ha TaHes U Project HOBYIO TIAIIKY 1 HA30BUTE ee Materials.

2. B marnke Materials BBIOepuTe KOMaH/Ly Create » Material 1 Ha30BUTE MaTepH-
aJI Ground_Mat.

3. HaxmuTe moJie 1iBeta psijioM cO CBOMCTBOM Albedo U BbIOepHTE I[BET HA
CBOI1 BKYC U3 BCILIbIBaIOIIero okHa Color Picker, a 3aTeM 3aKpoiiTe ero.

4. Tleperarmure 00beKT Ground_Mat Ha 00bEKT Ground Ha Tanesu Hierarchy

(puc. 6.7).

CosanHbIll BAMU HOBBIIT MaTepuaJl Terepb sBJgeTcst acceToM (asset) mpo-
exra. [TeperackuBanue Ground_Mat Ha 0OBEKT Ground U3MEHWJIO 1IBET ILJIO-
CKOCTH; 3TO 3HAYUT, YTO TETEPb JI0ObIEe N3MEHEHMs MaTepuaia Ground_Mat
OymyT oTpaskaThcsi Ha Ground (puc. 6.8).

[Ton — aT0 Ham xoscT. B TpexmMepHOM IpocTpaHCTBE HA JJAHHOU MOBEPX-
HOCTH MOTYT CTOSITh U IPyTHe TpexmepHbie 00beKThl. Bam mpepcTonT Ha-
TIOJTHUTD CIIEHY BECETBIMUA U MHTEPECHBIMU TIPETISITCTBUSIMU JIJIST Oy Iy TIIX
UTPOKOB.
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Puc. 6.8
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White-boxing

White box — Tepmun, obo3HavaoIMii pa3MenieHre Uaell B BI/IE TyCThIX
3allOJTHUTE/IeH, IIPU 3TOM OOBIYHO IJIAHUPYETCS 3aMEHSITh UX TOTOBBIMU
acceramu mo3:xke. B nuzaitne yposueit mpaktuka White box 3aksrouaercs
B 3aITOJTHEHUU CPEJIbl IPUMUTUBHBIMUA UTPOBBIMU 00hEKTaMU, YTOOBI TIO-
JIy4UTh OblIee MpejcTaBJeHne 0 TOM, KaK CIleHa JOJIKHA BBITJISAETh 110
BallleMy MHEHUIO. DTO OTJINYHBIN CI10c00 HayaTh PaboTy, 0COOEHHO Ha dTalle
CO3JIaHMS TIPOTOTUIIA BAIlIeil UTPHI.

[Ipeske uem norpysurbest B Unity, s1 xoTest ObI HAUaTh ¢ TIPOCTOr0 HAObPOCKa
6a30BOIi KOMIIOHOBKH ¥ MOJIOKEHUS YPOBHS. ITO JaCT HAM HAIPaBJICHIE
JBUKEHHST M TOMOsKET GbicTpee coszath cpefy. Ha puc. 6.9 nokasana apena,
KOTOPYIO $1 MIPECTABJISIIO, C MPUIIOAHATOlM IaTOPMON ocepe/iuHe, TTaH-
JLycaMu JJist IOCTYTIa Ha Hee ¥ HeOOIbITUMU OAITHIMU 110 YTJIaM.

Puc. 6.9

He BonHyIMTECH, €CM Bbl HE XYAOXHUK, — 51 TOXE. BaxkHo 3a-
MMCbIBaTb CBOM MAEN Ha ByMare, YTobbl 3aKpenuTb UX B CBOEN
rosioBe M OTBETUTb Ha BO3HMKAlOLLME BOMPOCHI, Npexae 4YeM
npucTynuTb K paboTe ¢ Unity.
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[Tepen TeM Kak MOJHOCTBIO IIOTPY3UThC B pabOTy U 3allyCTUTh HTOT Ha-
OPOCOK B IPOM3BOACTBO, BAM HEOOXOANMO O3HAKOMUTHCS ¢ HECKOJTbKUMHU
spJbIkaMu B pesiaktope Unity, KOTOpbIe yIPOCTSAT paboTy.

NHCTpyMeHTbI peaakTopa

O6cysknas uarepdeiic Unity B riase 1, Mbl 6eryio paceMoTpenu psizi hyHK-
1M TAHEJ MHCTPYMEHTOB, KOTOPbIE HAM CHOBA CJIEYET BCIIOMHUTD, 4TOOBI
3HaTh, Kak 9((HEKTUBHO YIIPABJISATh UTPOBBIMU 00bekTamu (puc. 6.10).

1 o3 300 Jal [T |

Puc. 6.10

PaccmoTpuM pa3simuHble UHCTPYMEHTDI, pa3MellieHHbIe Ha TTaHeJd HHCTPY-
MeHTOB Toolbar 1 ToKazanuble Ha puc. 6.10.

1. Hand: mo3BoJIsIeT BaM U3MEHSTh CBOE MOJIOJKEeHNe Ha CIIeHe ¥ T0BOpayn-
BaTbh KaMepy.

2. Move: TI03BOJISIET TIEPEMEIIATH OOBEKTBI [0 OCSIM X, Y U 2, <[EPIKACH» 32 UX
COOTBETCTBYIOIINE CTPEJIKU.

3. Rotate: 103BOJIsIET HaCTpauBaTb IIOBOPOT O6'beKTa, ITIOBOpadYuBasd NJaIn
nepeTacknuBasd COOTBETCTBYIOUIME MAaPKEPDI.

4. Scale: MO3BOJIIET BaM U3MEHATH MacIiTab O6'beKTa, nepertacKuBasd ero
oIipe/ieJieHHbIE OCH.

5. Rect Transform: QyHKIMK TIepeMeIeH s, II0BOPOTa U MacIITadDMPOBaHN,
coOpaHHbIe B OJJHOM MECTE.

6. Move, Rotate and Scale: /1aeT OCTYII K ITOJIOKEHUIO, IOBOPOTY U MacIITabu-
POBaHUIO 0OBEKTA OTHOBPEMEHHO.

[Tosip3oBaTeIbCKIE MHCTPYMEHTBI PEJAKTOPA MO3BOJILIIOT BaM MOJYYUTh
JIOCTYII K JTFOOBIM CO3IaHHBIM BaMU WHCTpyMeHTaM penakropa. O6 sTom
[IOKa MOKHO 3a0bITh, IIOCKOJIbKY 9TO BBIXOAUT 32 PAMKU HAIIUX BO3MOJK-
Hocteil. Eci BbI xoTHTE y3HATH OOJIbIIE, TO 0OPATUTECH K JOKYMEHTAI[UI
(docs.unity3d.com/2020.1/Documentation/ScriptReference/EditorTools.EditorTool.html).

[lononHUTENbHY MHGOPMaLMIO O HaBMraLMKn 1 MO3MLIMOHMPOBA-
HUM 06BEKTOB Ha MaHeNM Scene MOXXHO HalTK Mo aapecy docs.uni-
ty3d.com/ru/current/Manual/PositioningGameObjects.html.
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HOBOpOT KaMepbl v IiepeMenieHme 110 ClieHe MOKHO BbIIIOJIHATDH € ITIOMOIIbIO
AJIBTEPHATUBHbIX METO/ 0B, HE HpI/I6eFaﬂ K KHOIIKaM p€/laKTOpa Unity:

® ‘-ITO6bI IIOBEPHYTbH KaM€EDY, YZIGP)KI/IBaﬁTe IIPpaBy10 KHOIIKY MbIIIN;

® yT1OoOBI AOIIOJIHUTEJIbHO ITEPEMENIATHCA B 9TOM PEKNME, HpOI[OJI)KafITe
YAEPKUBATDH IIPAaBYIO KHOIIKY MbIIIN 1 HCHOJIbByfITe KaaBuinu W, A, S
u D n1g mepeMelieHnd BIiepea, Ha3al, BJIEBO U BIIPAaBO COOTBETCTBEHHO;

® Ha)kMUTe KJIABUIMY F, 4TOOBI YBEIMYUTh MACIITa0 1 C(HOKYCUPOBATHCS
Ha BBIOPaHHOM GameObject.

OTOT BMA HaBUrauum no CLeHe 6oee N3BECTEH KaK PeXuM Npo-
neTa, n korga g 6yay npocutb Bac CPOKyCMpOBaTbLCS Ha 0bbekTe
UK NepenTy K onpeaeneHHoMy 06bekTy nnbo Touke 0630pa,
UCNONb3YMTE NEPEYNCIEHHBIE Bbille DYHKLNN.

MNepeMelleHre No CLEHE U MOUCK paKypca MHOrAa cam rno cebe
MOXKET BbITb HENPOCTON 3afia4el, HO 3TOT HaBblK HapabaTbIBaeTCA
C NpaKTUKoN. Ans nosny4eHms 6oree noapobHOro crnmcka hyHKLMIA
HaBUraLum No cLeHe nponauTte no ccbike docs.unity3d.com/ru/
current/Manual/SceneViewNavigation.html.

Hecmotpst Ha T0 uT0 6a30Bast IIIOCKOCTH HE MO3BOJISIET HAIIEMY TEPCOHAKY
MPOBAJIMTHCS CKBO3b Hee, MIarHyTh ¢ 00PbIBa HIUTO He Melnaet. Baiia 3a-
Jlaya — TOCTaBUTh Ha apeHe CTeHY, YT0ObI 00JIaCThb TEPEABUKEHUS UTPOKA
Oblyia OrpaHuYEeHa.

NcnblTaHne repos. YKnaablBaeM FMNCOKapTOH

Vcronb3yst IpUMUATHBHbBIE KyObI M [TAHETh HHCTPYMEHTOB, Pa3MeCTHUTE Ha
YPOBHE YeTbIpe CTEHDI C IIOMOIIIbIO MHCTPYMEHTa Move, Rotate and Scale, 4TO-
ObI OrpaJiUTh TJIABHYIO apeHy. B KauecTBe OpHEHTHPA MTPUTOIUTCSA CHUMOK
aKpaHa, MpuBeIeHHbli gamee (puc. 6.11).

HauuHasi ¢ 3Tol rnaBbl, 1 He NPUBOXY TOYHbIE 3HAYEHUS NOJIO-
YKEHMS CTEHbI, MOBOPOTA UM MacLuTaba, NOCKOMbKY X04y, YTobbI
Bbl MO3KCMEPUMEHTUPOBANM C UHCTPYMEHTaMM peaakTopa Unity.
EAVHCTBEHHBIV criocob obpecTu 3aech cBo60AYy — 3TO HbIPHYTh
B OMYT C FO/I0BOM.
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[IpuIIoch MOBO3UTHCS, HO 3aTO apeHa HaunHaeT obperath Gopmy! Tlpe-
JKJIe 9YeM MBI repeiiieM K 100aBIeHII0 TIPS TCTBII U 1aThOpPM, HY5KHO
BBIPAOOTATH MPUBBIYKY HABOJAUTH MOPSIIOK B MEPapXUK 0OBEKTOB. MBI 110-
TOBOPUM O TOM, KaK 3TO JIeJIaTh, HIXKE.

MoaaepxaHue nopsiaka B Mepapxuu

OO6BIYHO TaKue COBETHI PUBO/IAT B KOHIIE pa3jieia, HO MOJIepsKaHIe To-
psi/iKa B MePApXUU MPOEKTAa HACTOJIbKO BAXKHO, UTO S PEIINJ BBIJIETUTh
3TOMY BOTIPOCY OT/IeJIbHBIN TTYHKT. B nzeane Bce cBsizaHHble GameObject
JIOJKHBI HAXOUTHCS MOJI OHUM POIUTETbCKUM 00bekTOM. [TpsimMo cefiuac
3TO He CTOJIb BAJKHO, TIOCKOJIbKY Y HAC HA CIIEHE BCETO HECKOJIBKO 00HEKTOB,
HO, KOT/Ia B OOJIBIIIOM TIPOEKTE KOJTMYECTBO OOBEKTOB IOCTUTAET COTEH, Ha-
YUHAIOTCS TPOOJIEMBI.

Camblii 1IpocTOoii crocob COXPaHUTh YUCTOTY UePAPXUK — XPAHUTD CBSI3aH-
Hble OOBEKTHI B POAUTENBCKOM 00BEKTE, KaK eCJIU Obl BbI XpaHUIN (hailjibl
BHYTPH MAIKu Ha paboveM cToJie.

BpeMmsi geictBoBaTh. Micnonb3yeM nycTblie NpeaMeThl

Ha natiiem ypoBHe ecTh HECKOJIBKO 0O0BEKTOB, KOTOPBIE YK€ MOKHO OBLITO ObI
opranu3oBaTh, 1 B Unity faHHBIN IPOIECC yIPOIIaeTcs: IyTeM CO3/1aHus
MyCTHIX GameObject. [TycToil 06BEKT — W/eaIbHbIA KOHTEHHEp JIJIsT XpaHe-
HISI CBSI3AHHBIX TPYTIT OOBEKTOB, MOCKOJIBbKY K HEMY B KOMILIEKTE He MIIET
HIYEro. ITO MPOCTO IMycTast 0060JI0UKa.

BosbMeM 6a30BYI0 MJIOCKOCTD W YEThIPE CTEHbI U CTPYIIIIUPYEM UX 0 00-
1M IIYCTBIM GameObject.

1. BbI6epI/ITe KoMmaHy Create P Create Empty Ha 1taHesin Hierarchy 1 Ha3oBuUTE
HOBBII OOBEKT Environment.

2. Tleperamure 1I0JI 1 YeThIPEe CTEHBI B 00BEKT Environment, YT00BI C€/IaTh
UX JOYEPHUMHU OOBEKTAMU.

3. Beibepurte mycToit 06beKT Environment U yOeaUTECD, YTO €T0 MO3UITUN
110 OCSM X, y U z paBHbI @ (puc. 6.12).

OOBbeKT Environment HAXOAUTCS HA IaHEJN Hierarchy Kak poJUTEIbCKU,
a COJlIEPIKMMOE apeHbl — ero Jo4YepHue 0OBEKTDL Tenepb MBI MOKEM pac-
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KPBIBATD WJIM 3aKPhIBATH PACKPBIBAIONIMIICS CIIMCOK 0OBEKTOB Environment
C TIOMOTI[BIO 3HAYKA CTPEJIKH, GJarofaps 4yeMy Ha maHesu Hierarchy Oyer
6O0JIBIIIE TTOPSIIKA.

i= Hierarchy

W SampleScene

Main Camera

Directional Light

Environment
Ground
Wall_01
Wall_02
Wall_03
Wall_04

Puc. 6.12

Baxno YCTAaHOBUTD IIO3UIUU X, y U Z obbekTa Environment paBHbIMU O,
ITOCKOJIbKY IMO3UIIUH JOYEPHUX 00BEKTOB Telepb OTCYUTBIBAIOTCA OTHOCH -
TE€JbHO POANTEJIA.

Pabota c npedabamu

[Tpedaber — omma 13 cambix 3(HHEKTUBHBIX HHCTPYMEHTOB, MMEIOIINXCSI
B Unity. OHu HY>KHBI HE TOJIBKO IIPU TTOCTPOEHNUU YPOBHE, HO 1 TTPU HATIU-
canuu crieHapues. /st Hac mpedabbl — 310 00bEKTHI GameObject, KOTOPbIE
MOKHO COXPAHSITh U MOBTOPHO MCITOJB30BATH C KAJKIBIM JI0UYEPHIM 00bEK-
TOM, KOMIIOHEHTOM, ciieHapuem C# 1 Hactpoiikamu 6e3 usmenenuii. Byyun
CO3/1aHHBIM, ITpehab CTaHOBUTCS MOXO0XK Ha Kiacc. Kaxkaas ero Komus, npu-
MeHsieMast Ha CIIeHe, SIBJISIETCST OTAETbHBIM 9K3EMILISIPOM 9TOro npedada.
CuaenroBatesibHO, J1060€e n3MeHeHre 6a30BOTO Mpedabda TakKe NU3MEHUT BCE
AKTUBHBIE 9K3EMILJISIPHI B CIIEHE.
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ApeHa BbBITJIAANUT CIUIITKOM HpOCTOfI " IIOJIHOCTBIO OTKPbITA, YTO AEJIA€T €€
naeajJabHbIM MECTOM /IJIdd TECTUPOBaHUA CO3/IaHUA N PEAAKTUPOBaHUA IIPeE-

abos.

Bpems geictBoBaTbh. Co3aaeM HallHio

[ToCcKOJIbKY HaM HYKHO CO3/1aTh YeThIPe OJAMHAKOBbIE OAlTHU B KajKIOM
VTJIy apeHbl, OHU UeaJbHO MOAXOIST JIJIs co3anust npedada. Tak u mo-
CTYIIM.

1 cHoBa 51 He yKa3blBasl HUKaKUX TOYHbIX 3HAUYEHWI MOSTOXEHWS,
noBopoTa MM MaclTaba, NOCKOJIbKY XO4y, YTO6bl Bbl CaMu
no6snxke NO3HaKOMUIINCL C MHCTPYMEHTaMKM peaakTopa Unity.

3aberas Briepea: Koraa Bbl BUAWTE nepea coboii 3aaaqy, B KOTo-
POI He yKa3aHbl KOHKPETHbIE 3HAYEHMS MOMOXKEHMS, MOBOPOTa
UM MacwTaba, 3TO CAeNaHo CreLuranbHo, YToBb! Bbl Momnpak-
TUKOBANICh CaMM.

1. Cospgaiite 1mycToii poguTeIbcKuii 00beKT BHYTPH 00beKTa Environment,
BbI6paB KoMaH/1y Create P Coszpaiite Empty, 1 Ha30BUTE €ro Barrier_01.

2. Cospmaiite nBa mpuMuTHBa Cube M3 MeHIO Create, PACITOJIOKUB UX TaK,
9TOOBI TTIOJTYYNTH V-06pasHyio OCHOBY.

3. Cospaiire erne 1Ba mpuMuTHBa Cube 1 pa3MECTUTE UX HAa KOHI[AX OCHOBA-
Hust Gamau (puc. 6.13).

Puc. 6.13



CozpaHwve ypoBHS 193

4. CospmaiiTe HOBYIO TIAIIKy Ha MaHesH Project 1 Ha3oBUTE ee Prefabs. 3aTeM
repeTaniure B Hee Barrier_01 (puc. 6.14).

Puc. 6.14

O6DBeKT Ba rrier_01 u BCe ero jgo4depHue 00BEKThI ABTOMATUYECKU CTaHyT
npedabamu, a 9TO 3HAYUT, YTO MbI MOKEM TIOBTOPHO KCIIOJIb30BATh MX,
repeTacKknBasl KOMWU U3 TarKu Prefabs MM KOmupys yske UMeIonuics
06bekT. OOBeKT Barrier 01 cTasl CMHUM Ha IaHesau Hierarchy, 4TO 03Ha4aeT
n3MeHeHue ero craryca. Kpome Toro, 1oy ero nMeHeM Ha raHesin Inspector
MOSIBUJIOCHh HECKOJIBKO KHOIIOK JJis1 paboThI ¢ ipechabamu (puc. 6.15).

Puc. 6.15
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JTio6bie M3MeHeHusT B MCXOAHOM pedabe Terepb OYIAyT BAUSTH HA BCE
ero Komuu B citeHe. [ToCKoJbKY HaM HYKeH TPeTHii Ky6 /Jist 3aBepIieHust
Gapbepa, 0OHOBUM 1 COXpaHUM Ipedad, 4ToObI IPOBEPUTH BCE B JAEHCTBIM.

Bpemsa peicteoBaTb. O6HOBNSIEM npedab

[Toka y Garrau 3usieT OrPOMHBIIT TPOMEKYTOK TIOCEPEINHE, UTO HE UIEATHHO
JUTST TIPUKPBITHST HAIIETO TIEPCOHAKA, TI0ITOMY 0OHOBHM 1peab Barrier_01,
n06aBUB elile OINH KyO U TPUMEHUB U3MEHEHSI.

1. Cospaiite npumuTuB Cube U pasMeCTHUTE €ro Ha IlepecedyeHnt OCHOBAHM
OalllHu.

2. HoBblil TpUMUTHB Cube Gy/IeT OKpAIleH CEPHIM I[BETOM C MaJI€HbKUM
3HAUKOM + PSJIOM C €T0 UMeHeM Ha TtaHesu Hierarchy (puc. 6.16). 9To 3Ha-
9UT, 4TO OUIUATBEHO OH ellle He BXOIUT B cocTaB mpedada.

Puc. 6.16

3. [lenxkHuTte mpaBoil KHOMKON MBIIIN 110 HOBOMY IPUMUTHUBY Cube U BbI-
6epure koman 1y Added GameObject » Apply to Prefab 'Barrier_01' (puc. 6.17).

[Tpedab Barrier_01 0OHOBHUTCS, B HEM IIOSIBUTCS HOBBIIL Ky0, U BCs He-
papxust ripecdhaba cHoBa 0/KHA ObITH cuHeil. Tereph mosydeHHast GatHs
BBITJISIIAT Kak Ha puc. 6.17 uim, ecyiu Bbl He OOMTECH 9KCIIEPUMEHTOB, KaK
4T0-TO GoJtee KpearnBHOe. OTHAKO HAM HYKHBI TAKHE B KayK/IOM YTy ape-
ueL. ITopa go6aButh nx!



Co3paHuve ypoBHS 195

Puc. 6.17

Bpemsi aeiicTBoBaTh. 3aBEPLLIAEM YPOBEHb

Terepb, Korjia y HaC €CTh MHOTOPa30BbIil Tpead GaII I, TTOCTPOUM OCTAIb-
HYIO YaCTh YPOBHsI, YTOOBI OHA COOTBETCTBOBAJIA PUBEJACHHOMY B Hayase
pasjiesia 3CKU3Yy.

1. Ckomnumpyiite nipecab Barrier_01 Tpu pas3a U OMECTHTE HOBbIE KOIIUU
B Pa3Hble YTOJIKN apeHbl.

2. CospaiiTe HOBBIN TyCTOI GameObject M HA30BUTe ero Raised_Platform.
Cospaiite Ky6 1 chopMUPYIITE U3 HETO ILIATHOPMY.

4. CospaliTe MIOCKOCTh U TIPEBPATHUTE €€ B TTAH/YC. 3aTeM TTIOBEPHUTE U T10-
MECTHUTE €0 TaK, YTOOBI OH COEMHSLT TIAT(hOPMY € 3eMJIEH.

5. CkonupyiiTe maHyc, UCIIOTIb3Y s KOMOWHAIINIO KJIaBuIl $+D B Mac wiu
Ctrl+D B Windows. PasmecTure Komuu masmyca.

6. IloBTOpUTE TPEABIAYIIUII IIAT €Ille /[Ba pasa, M0Ka y Bac He MOSIBSITCS
yeThIpe Tanayca (puc. 6.18).
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Puc. 6.18

Bb1 yererniio HaGpocasiu ¢Boi riepBbiii urpoBoit yposerb! Ho moka He comi-
KOM TOPJIUTECh — MBI TOJTbKO HaulnHaeM. Bo Bcex XOpOINUX Urpax ecTh
MpeIMEThI, KOTOPbIE UTPOKU MOTYT MOAOMPATH UJIU C KOTOPBIMU MOTYT
B3aUMO/ICHCTBOBATh. B ciie/yroliem 3a[aHnu Baliia 3ajiada — co3/1aTb GOHYC
3MI0POBBSI U CZIEJATH er0 TpedaboM.

NcnbiTanne repos. Co3agaeM 60HYC 340pOBbSt

PasmecTuts Bee 9TH OOBEKTHI Ha CIIEHE — JIEJIO HE TIAphl CEKYH/I, HO OHO TOTO

crout. Terepb cosmaanm GOHYC Cepy oM 06pa3oM.

1. Cosmaiite, pactoiokuTe 1 MaciiTabupyiite GameObject Tuma Capsule
1 Ha30BUTe ero Health_Pickup.

2. CospmaiiTe U IPUKPENUTE HOBBIN Material JKeJTOrO IBETa K 00BEKTY
Health_Pickup.

3. Tleperamute 06beKT Health_Pickup B marmky Prefab.

Ha puc. 6.19 nmokazan nmpumMep TOTo, KaK AOJKEH BBITJISIIETh TOTOBBIN pe-
3yJIBTAT.

Ha atom MbI 3aBepiiraeM Harry paboTy HaJl IU3allHOM YPOBHST U BEPCTKOM.
[lasiee MbI 1poiijieM yCKOPEeHHBIN Kypc 110 ocBeliiennto B Unity, a mosske
B JIAHHOM IJIaBe y3HaeM, Kak paboTaTh ¢ aHUMAINeil 9JIEeMEHTOB.



197

Co3aaHvie ypoBHS

6T°9 duUd

00|07 oD |

o | &JOUP3 Szuagwm-&saovlae_u 636 | % & 8

2josuod §




198 nasa 6 e [lorpyxeHue B Unity

OcHOBbI paboTbl CO CBETOM

Ocsemenne B Unity — orpoMHast Tema, HO ee MOKHO pa3/leJIUTh Ha JiBe
KaTeropuu: ocBelleHre B peajJbHOM BPEMEHU U NpeJiBapUTEIbHO BbIUKC-
nenHoe ocsererre. Ob6a THITA UCTOYHIKOB CBETA MO3BOJISIIOT HACTPANBATD
IIBET U MHTEHCUBHOCTH CBETA, a TaK)Ke HallpaBJeHne, B KOTOPOM OH CBETUT
B ciieHe. PasHuiia Juib B TOM, Kak ABIKOK Unity 06CUNTHIBAET €TO.

Ocsewjenue 6 peanvbHom 8pemeru BbIYUCASIETCS B KaKIOM Kajipe, a 3TO 3Ha-
YUT, 4TO JTI000I 0OBEKT, 4epe3 KOTOPBI CBET MPOXOUT HA CBOEM IMyTH,
Gy/eT 0TOpachiBaTh PeaMCTUYHbIE TEHHU, U B IIEJIOM UCTOYHHK CBETA CTAHET
BecTr cebst Kak peanbHbil. OZHAKO 9TO MOKET 3HAUUTETBHO 3aME/JIUTh
BaIlly UTPY U MOTPeHOBATH OTPOMHOI BBIYUCTIUTETHHON MOTITHOCTH, B 3aBU-
CUMOCTH OT KOJIMYECTBA UCTOYHUKOB cBeTa B Baleil ciierne. C 1pyroii cro-
POHBI, nPedsapumenbHo 6bluUCIeHHOE OCBENIEHE COXPAHSIETCS B TEKCTYPE,
Ha3bIBaeMOI KapToil OcBelleHNs, KOTopast 3aTeM IIPUMEHSIeTCs K ClIeHe, U1
3anexaemcst. ITO SKOHOMUT BBIUUCJIUTETbHYIO MOIIIHOCTb, HO 3alle4eHHOe
ocBellleHre TT0JIyYaeTcsl cTaTUYHbIM. To ecTh OHO He pearupyer Ha U3MeHe-
HUS U HE MEHSIETCSI TIPU [IepeMeIieHn N 00beKTOB B CIIEHE.

CyLIeCTBYET TaKXXe CMELUaHHbI TUM OCBELLEHWNS, HAa3bIBaeMbIN
rnobanbHbIM NpeaBapUTeNbHO BbIYNC/IEHHBIM OCBELLIEHWEM B pe-
albHOM BPEMEHM, B KOTOPOM CTepTa pa3HuLa Mexay npoueccamu
peanbHOro BpeEMEHU M NpeaBapUTENbHO BbIYMCIIEHHBIMU MPO-
Leccamn. 3TO yXKe A0BOJIbHO ClI0XHas YacTb Unity, n notomy Mol
He 6yaeM paccMaTpmBaTb €e 3[eCb, HO Bbl MOXKETE MOCMOTPETb
JIOKYMeHTaLmto, nporas no ccoinike docs.unity3d.com/ru/current/
Manual/LightingOverview.html.

[TocMOTpHM, KaK CO3/[aBaTh CBETOBbIE 00BbEKTHI B camoii ciiere Unity.

Co3maHne NCTOYHUKOB CBETA

[To ymosganuio B ciieHe pacroJiaraeTcsi KOMIIOHEHT Directional Light
(puc. 6.20), KOTOPBIi1 1eMUCTBYET KAK OCHOBHOM MCTOYHUK OCBEIIEHU, HO
BbI MOKeTe I00aBJISATH ¥ CBOU UCTOYHUKH, KaK ¥ JII0OOIT Ipyroii GameObject.
Viest yripaBJieHUs] HCTOYHUKAMMU CBETa MOKET OBbITh JIJIsl BAC HOBOIA, HO OHM
SIBJISTIOTCST TAKUMU 2Ke 00bekTamu B Unity, a 3T0 3HAYWT, 4TO UX MOKHO pac-
[0JIaraTh, MacIITaOMPOBATh ¥ BPAIaTh, KAaK BaM HYKHO.
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PaccMOTpUM HECKOJIBKO ITPUMEPOB CBETOBBIX 0OBEKTOB B PEaIbHOM BpeMe-
HU ¥ UX TIPOU3BOIUTETbHOCTD.

e Hamnpasienusie (Directional) ICTOUHUKN CBETA OTJIUYHO TOAXOIAT I
UMUTAIMU €CTECTBEHHOTO CBETA, HATIPUMEDP COJTHEYHOTO. Y HUX HET
(haKTHYECKOTO MOJI0KEHUS B ClIeHe, M MX CBET MajlaeT Ha Bce 0ObEKTHI
B OJIHOM U TOM K€ HAIIpaBJIEHWUH.

e Toueynsie (Point) NICTOUHUKHU CBETA — 3TO, 110 CYTH, JeTAOII1e MapUKH,
HCILyCKaIOl[Me CBETOBbIE JIYYW U3 1IEeHTPaJbHON TOUKK BO BCEX HallpaB-
Jienusix. MOXKHO HacTpanBaTh UX MOJIOKEHUE B ClleHe U MHTEHCUBHOCTD
CBeTA.

e IIpoxekTopsl (Spotlight) M3/ydaioT cBeT B 3aJlaHHOM HaIpaBJIE€HUH, HO
OCBETAIOT JIUIIb OTPaHUYeHHBIN ceKTop. OueHb MoXoske Ha TTPOKEKTOpa
B peajibHOM MUpe.

Tunbl Reflection Probes un Light Probe Groups B npoekte Hero
Born He NoHanob6sTCS, 0AHAKO ec/i BaM UHTEPECHO, TO MOXeE-
Te MoyuTaTh O HUX, Npoas Mo ccbinkaMm docs.unity3d.com/ru/
current/Manual/ReflectionProbes.html un docs.unity3d.com/ru/
current/Manual/LightProbes.html.

Kak 1 Bce GameObject B Unity, y ICTOYHIKOB CBeTa €CTh CBONHCTBA, KOTOPBIE
MOKHO HACTPAUBATh, YTOOBI TPUAATD CIIEHE OIPe/eSIeHHyT0 aTMochepy Wiin
TeMy.

CBOMCTBA UCTOYHUKOB CBeTa

Ha puc. 6.21 mokazan KOMIIOHEHT Light B HalrpaBJeHHOM MCTOYHUKE B Ha-
el criene. Bee aTu ¢BOICTBA MOKHO HACTPAWBATh JJIS CO3/ITAHUS UMMEP-
CUBHDBIX Cpe/l, HO OCHOBHbIE N3 HUX, O KOTOPbIX HaM HYKHO 3HAaTb, — 3TO
IBET, PEKVM U MHTEHCUBHOCTbD. Onn OIIPE/EIAIOT OTTEHOK CBETA, BbIYUC-
JIEHWE B PeaJIbHOM BPEMEHU WJIN 3alleKaHue, a Takske 00IIyo CHUJTY CBETa.

Kak 1 B cnydyae ¢ agpyrmmm KomnoHeHTamm Unity, K 3TUM cBoW-
CTBaM MOXHO MONY4YUTb AOCTYN 4Yepe3 CLEeHapuu u Knacc
Light, koTopbIi1 MOXHO HaWTK Mo agpecy docs.unity3d.com/
ScriptReference/Light.html.
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@® V/ Light

yrmal Bias

r Plane

Culling M

Puc. 6.21

Terneps, Kora Mbl 3Ha€M HEMHOTO GOJIBIIIE O TOM, KaK CO3/IAETCS OCBEIEHIEe
UTPOBOI CLIEHBI, TIOTOBOPUM 006 aHuMaruu!

AHuMauma B Unity

Anumanust o6bexToB B Unity ObIBaeT pasHoil — oT ripocToro addexra Bpa-
IEHUS JI0 CJOKHBIX IBUKEHUI U eficTBUi repconaxkeil. Bes anumanug
HacTpauBaeTCsa B OKHaX Animation 1 Animator:
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® B OKHe Animation CO3/[AI0TCS CErMEHThI aHNMAaIlH, Ha3bIBAEMbIE KIINUITAMH,
U yIpaBJIeHNEe UMK OCYIIECTBJISIETCSI C TIOMOIIbIO BPEMEHHO ITKAJIbI.
CaoiicTBa 00bEKTA 3aIMCHIBAIOTCS Ha 9TOI BPEMEHHON IIKaJe, a 3aTeM
BOCIIPOM3BOATCS JIJISI CO3/IaHUsT aHUMAIIMOHHOTO 3(hheKTa;

® OKHO Animator YHPaBJIAET 9TUMU KJIUITaAMU U UX TIE€EPEXO/[aMU C TTOMOIIbIO
O6'E>GKTOBy Ha3bIBa€MbIX KOHTPOJIJIEpAMU aHUMall1u.

bonee noapobHyto nHdopmaumnio 06 okHe Animator n ero KoH-
Tposepax MOXHO Mosy4MTb Ha cTpaHuue docs.unity3d.com/ru/
current/Manual/AnimatorControllers.html.

Co3agaHue Knnnos

JI106011 GameObject, K KOTOPOMY BbI XOTUTE TPUMEHUTH AHUMAITMOHHBIN
KJINIL, IOJLKEH UMEeTh KOMIIOHEHT Animator ¢ Ha6op0M Animation Controller.
Ecau nipu co3nannm HOBOTO KJIMIIA B IIPOEKTE HET KOHTpoJepa, To Unity
CO3/1aCcT €ro U COXPaHUT B MECTe PACIIOJIOKEHUS KJIUIIOB, 1 KOHTPOJLIEP
3aTeM MOYKHO MCII0JIb30BaTh JJISl yIIpaBJeHus CBOMMHU KJaulamu. Bama
caleytonas 3aaya — co31aTh aHUMAIIUIO JIJIs To0MpaeMoro GoHyca.

Bpems pevictBoBaTh. Co3AaeM HOBbIM KM

Mb1 cobupaemcst anuMupoBath mpedab Health_Pickup pocToit aHnManneit
6eckoneyroro Bpaiienus. YTobbl co31aTh HOBBINA KNI, HEOOXOIMMO BbI-
HOJIHUTD CJIelyTolre 1eHCTBUS.

1. BoibGepute komaHy Window » Animation » Animation, 4T0OBI OTKPBITH I1a-
HeJIb Animation, 1 3aKpeInuTe ee PAJIOM ¢ ITaHeJbio Console.

2. Boibepute Ha nanesu Hierarchy ripecal Health_Pickup, a 3aTeM Ha)KMUTE
KHOTIKY Create Ha TaHes Tl Animation (puc. 6.22).

3. CosmaliTe HOBYIO MAIKy U3 CJIEYIONETO PACKPBIBAIOIIETOCS CITUCKA,
Ha30BUTE ee Animations, a 3aTeM Ha30BUTE HOBBIN KU Pickup Spin

(puc. 6.23).

4. Y6emurech, 4TO HA aHe M Animation TIOSIBUJICS HOBBIN KTl (puc. 6.24).
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Puc. 6.22

Creats a new animation for the game object ‘Health_Pickup':

[l

<> = =) =®-

e bly-CSharp.csprof -
s

5 Animations

iCloud Barn.sin
) iCloud Drive ¥
[ pesitop
5 Documents 1Settings
Devices

Matarials.meta
> I Prefabs
* Prefabs.meta
» [0 Scenes
- Scenes.meta
» I seripts

Scripts.meta

© Remote Disc
Tags

@ Grin

© Gelb
| New Folder

Puc. 6.23

Puc. 6.24

[TockosbKy y Hac He ObLIO KOHTPOJLIEPOB Animator, Unity cam cosziasr KOHTPOJI-
Jiep 1o Ha3BaHueM Health_Pickup B marike Animation. BbI6paB Health_Pickup
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IIPU CO3/IAHUM KJIMIIA, MbI TakKe 100aBuin B ipedab KOMIIOHEHT Animator
€ KOHTPOJIIIEPOM Health_Pickup (puc. 6.23).

Puc. 6.25

B kinnax ¢ ABUKEHHEM, KaK U B KHHOChEMKE, Mbl pad0OTaeM ¢ KajpaMu.
[To mMepe mepemernieHns KAUTIA TIO KaipaM aHUMAITUS BOCTTPOU3BOAUTCS,
co3maBast addext npukenus. [loka B Unity Hudyero He namenunsioch. Ham
HY’KHO 3aITFCaTh HAIII T1eJIEBOI OGBEKT B PA3JIMUHBIX TTOJIOKEHMSIX B PA3HBIX
Kazipax, uyroObl Unity MO BOCIIPOM3BECTH KJIUIL
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3anuncb KIYEBbIX KaapoB

Terepb, KOrjia y HaC €CTh KJIUIIL, ¢ KOTOPBIM MOKHO pabOTaTh, Bbl YBUUTE HA
raHe M Animation ycTyio BpeMeHHyo mKaiy. [1o cyTH, Korjia Mbl ©3MeHsIeM
MOBOPOT 10 ocH z Tipedhaba Health_Pickup win jr0boe Apyroe CBONCTBO,
KOTOpPOE MOKHO aHUMHMPOBATh, lITKajla BpeMeHU Oy/IeT 3aliChiBaTh 9TH
M3MEHEHUs KaK KioueBblie Kaapbl. 3areM Unity 0ObeAnHsIET UX B OTHYIO
AHUMAIUIO, T0ZI00HO TOMY KaK OT/eJbHbIE KaJPbl aHAJOTOBOTO (hujibMa
[PEBPAIIAIOTCS B ABUKYIIEECs U300paskKeHue.

Barsgnure na puc. 6.26 1 3aniloMHUTE PACIIONOKEHE KHOITKY 3aITUCH 1 Bpe-
MEHHOU IIIKAJIbI.

Dopesheet

Puc. 6.26

Ternepb MOKPYTHM Halll HOHYC.

Bpemsi aenictBoBaThb. BpallaemM aHMMaumio

Mol xoTuM, 4ToObI 1Ipedad Health_Pickup coBepias MOJHBIN OBOPOT HA
360 TpamycoB 1Mo ocH z KasKIyto CeKyH/IY. /LI 3TOT0 J0CTaTOYHO 33/1aTh TPU
KJTIOYEBBIX KaJ[pa 1 1103BosnTh Unity ciesats ocTalibHOE CaMOMY.

1. BwiGepure komany Add Property » Transform 1 Ha)KMUTE 3HAK + PSIIOM CO
cBOICTBOM Rotation (puc. 6.27).

2. HaxmuTte KHOTKY Record, 4TOObI HaYaTh aHUMAIIUIO.
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Puc. 6.27

3. [MomectuTte Kypcop Ha oTMeTKY 0:00 Ha IITKaJie BpeMeHH, a 3HaYeHue T10-
BopoTa Health_Pickup IO OcH z OCTaBbT€ PaBHbBIM O:

a) TIOMEeCTHTe Kypcop Ha oTMeTKYy 0:30 Ha IIIKajie BpeMeHU U yCTaHO-
BUTE YroJI I0OBOPOTA PaBHBLIM 180;

6) momecTuTe Kypcop Ha 1:00 Ha IIKajie BDeMEeHU 1 YCTAaHOBUTE TIOBO-
POT 110 OCH z paBHBIM 360 (puc. 6.28).

Puc. 6.28

4. Haxmure KHOIIKY Record, 4TOObI 3aBEPIIUTH AaHUMAIHIO.
5. Hakmute KHOIKY Play cripaBa OT KHONKH 3aIlTUCH, YTOOBI TIPOCMOTPETH
IUKJI QaHUMAIIAH.

Terepb 06beKT Health_Pickup OyzeT BpaIiaThCsi IO OCH z, CMEHsIsI 3Have-
HUS 0, 180 1 360 I'Pa/lyCOB KaKIYyI0 CEKYH/Y, U B Pe3yJbTraTe MbI IOy YNIN
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IUKJINYECKYI0 aHUMaIlNIo BpallieHus. Eciin BbI ceifuac 3aimycture urpy, To
aHUMAIHsE cTaHeT paboTaTh OECKOHEYHO, TOKA UTPa He OYeT OCTAHOBJIEHA
(puc. 6.29).

® Animation

Puc. 6.29

Bce anumariii mMeioT KpuBbie, KOTOPbie OoJiee MOIPOOHO OMPEEISIOT,
KaK BBITIOJHSETCS] aHUMaIust. Mbl He cTaHeM yriyOJsiThCsl B 3Ty TEMY,
HO OCHOBBI TIOHUMATh Ba;KHO. MBIl PACCMOTPUM UX B CJIEYIONIEM MO/[Pa3-
nese.

KpuBble 1 KacaTesibHble

[Tomumo aHuManuu cBoiictBa 0ObekTa, Unity MO3BOJISIET HAM YIIPABJISITH
BOCTIPOM3BEZICHIEM aHNMAIUK BO BPEMEHU C TIOMOTITBIO KPUBBIX aHUMATTIH.
Jlo atoro Mbl paboTanu B pexrme Dopesheet, TiepekioueHie Ha KOTOPBIA
BBITIOJIHSIETCS B HUJKHEH 4aCcTH OKHA aHMMaluu. Ecan BeI 1eskHeTe Ha
BKJa/ike Curves (TTokazaHa Ha puc. 6.30), To yBumanTe n1pyroii rpaduk ¢ ak-
IEHTHBIMU TOYKAMM BMECTO 3aIMICAHHBIX KJIIOUEBbIX Ka/[PpOB. MbI XOTHM,
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4TOObI AHUMATIHSE BpallieH st ObLIa MIaBHON (JIMHEWHOM ), TOATOMY OCTaBUM
Bce Kak ecTb. O7IHaKO BbI MO’KeTe MOJIPeTyJINPOBATh YCKOPEHHe, 3aMeIJIeHIe
WA M3MEHEeHNe aHUMAIIUH B JII0O0H MOMEHT € TIOMOTITHIO TOYEK.

Puc. 6.30

[TockonbKy KpUBbIe aHUMAITUN ONPEJIENIIOT U3MEHEHNE CBONCTB BO Bpe-
MeHU, HaM HeOOXOIMMO YCTPAHUTh «CKa4OK», KOTOPbIIl BO3HUKAET KaskK-
NIBIM pa3, Korjga aHnnuMarust Health_Pickup moBTopsieTcs. /[ aToro Ham
HY>KHO U3MEHUTH CBOMCTBO Tangent aHUMAaIIUU, KOTOPOE OIpelesIsieT, KaKk
KJII0YEBbIE KaJ[PbI IEPEXO/SAT OJUH B APyroi. /locTyn K aToMy nmapamerpy
MOJKHO TIOJIYYUTh, EJKHYB MPaBOil KHOIKOI MBIIIK Ha JIIOOOM KJII0UYe-
BOM KaJipe Ha BPeMEHHOM 11Kase B pexkume Dopesheet, Kak MoKa3aHO HUXKE
(puc. 6.31).

Free Smooth
Flat
Broken

Left Tangent
Right Tangent

Puc. 6.31
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O6e 3TK TeMbl MO CMOXHOCTM yXe He OTHOCSATCS K Hayalb-
HOMY YPOBHIO, MO3TOMY Mbl He ByaeM yrnybnaTbCs B HUX.
Ecnv BaM MHTEpPECHO, TO MOXETE B3r/IAHYTb Ha AOKYMEHTaLUMIO
Mo KpYBbLIM aHMMaLMK M NapaMeTpaM KacaTefbHOW, nponas
no cceinke docs.unity3d.com/ru/current/Manual/animeditor-
AnimationCurves.html.

Ecymit MBI 3ammycTiM BpaltiieHue ceifyac, To yBUANM HeOOIIBIYIO May3y MEsKIy
[MKJIaMK BpallleHus Hairero 6oHyca. Bamna 3ajaya — criaguTh aTy mnaysy,
YyeM MbI U 3alIMeMCS JaJIbIIIE.

Bpemsi aenctBoBaTb. CriaXXvBaeM BpalLeHUe

HaCTpOI/IM KacCaTeJIbHbIE Ha IIEPBOM U ITOCJICAHEM KaJApaX aHUMaAIlUH, 4TOOBI
Bpaliaromascsa aHuMal s IJjaBHO IepexoanJia B CJIeI[yIOH_[I/Iﬁ ITUKJIL.

1. HlenkHuTe MpaBoil KHOIIKOI MBIIIM HA pOMOMKAX IIEPBOTO U ITOCJIE/IHE-

O KJTIOYEBBIX KaJPOB HA BPEMEHHO IIKaJie 1 BEIOEPUTE mapaMeTp Auto
(puc. 6.32).

Puc. 6.32

2. Tlepemectute 0OBEKT Main Camera TaK, 4TOOBI TP 3aITyCKe UTPbI ObLI
BUJIeH 0OBEKT Health_Pickup, M HasKMHTE KHOIIKY Play (puc. 6.33).

M3menenne mapaMmerpa KacaTeJIbHBIX IIEPBOTO U MOCTIEHETO KIUYEeBBIX
Ka/ipoB Ha Auto raet Unity ykasaHue c/iesiaTb epexo/ibl IJIaBHbIMU, U 32
CYEeT 9TOTO PBIBKU ITPU 3AIMKINBAHUN aHUMAIIUK NUCYE3HYT.
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O6beKTbl MOXHO aHMMMPOBaTb U C nomolblo C#, ynpasnss
onpeaeneHHbIMU CBOMCTBaMM, TAaKMMM Kak position unu rotation.
HecMoTpsi Ha TO UTO Mbl He Byaem yrnybnsaTbcs 34ecb B 3Ty
KOHKPETHYIO TeMY, BaM BaXHO 3HaTb, 4TO B Unity MoXHO npo-
rpaMMmMpoBaTb aHUMaLMIO.

ITO BCe, UTO MOHATOOUTCS [IJIs1 TAHHON KHUTH C TOUYKY 3PEHMS] aHUMAIIHH,
HO st ObI TIOCOBETOBAJI BAM O3HAKOMUTbHCS CO BCEM HAOOPOM MHCTPYMEHTOB
Unity B atoii o6racti. Batm urpsl ctanyT 6oJjiee yBeKaTeTbHBIMK 1 BaIITH
urpoku OyayT Bam Oaromapubi! Jlasee Mbl KPaTKO TIOTOBOPHM O CHCTEME
gactui] Unity u 0 ToM, Kak 100aBUTH B crieHy 3D heKThL.

CuctemMa 4vactuu

Korpa neno noxoant o coznanust apheKToB IBUIKEHNS, TAKIX KAK B3PBIBBI
WJIH PEAKTUBHBIE CTPYU KOCMIYECKOTO KOPabJIst, BaM MIPUTOASTCS 3(HEKTHI
yactull Unity.

CucTeMbl YaCTHUIL UCITYCKAIOT CIIPANUTHI UJIM CETKHU, KOTOPbIE Mbl Ha3bIBAe€M
JacTUIIaM1, COBMECTHO co3/lafoliue nejabubiil a¢ddexrt. CBolicTBa yacTuil,
OT WX IIBETa U pa3Mepa JI0 BpeMeHN UX «KU3HU» U CKOPOCTH TTepeMeTIeH U
B 3a/laHHOM HaIllpaBJIeHUN, MOKHO HacTpanBaTh. MIX MOKHO cO3/1aBaTh Kak
oT/IeJIbHbIe 00BEKThI MM O0ObEANHSTD B LIEJISIX Co3aHust 6oJiee peajncTny-
HBIX 9 (HEKTOB.

SdeKTbl CMCTEMBI HaCTMLL MOTYT BbITb Ype3BbIYANHO CJIOXKHBIMM,
M MX MOXKHO MCMOJIb30BaTb A/ CO34aHUS MPaKTUYeCcKn BCero,
4yTO Bbl MOXeTe cebe npeactaBuTb. OAHAKO yMeHMe co34aBaThb
peanuctuyHble addekTbl TpebyeT NnpakTuku. [ns Hadana o3Ha-
KOMbTECb C PyKOBOACTBOM MO Yactuuam: docs.unity3d.com/ru/
current/Manual/Built-inParticleSystem.html.

Harmr 6onyc Bce ertie BBITJISIIUT HEMHOTO OJIEKIIBIM, XOTsI 1 KpyTHTes. [loba-
BUM €My BU3yaTbHBIN 3 hEKT.



212 nasa 6 e [lorpyxeHue B Unity

Bpems pgevictBoBaTh. [lobaBnsem apdekT Uckp

Hawm Hy3KHO TIpUBJ/IeYh BHUMAHNE UTPOKA K COOMPAEMbBIM ITPEAMETaM, KOTO-
pbIe MBI Pa3MECTUM TI0 YPOBHIO, TIO9TOMY 7106aBUM 00beKTYy Health_Pickup
mpocToit apeKT yacTuir.

1. Beibepute KoMaH/1y Create b Effects b Particle System Ha 1taHesin Hierarchy
(puc. 6.34).

= Hierarchy
e (o Al
Create Empty
Create Empty Child
3D Object
2D Object
Effects
Light
Audio
Video
Ll
Camera

>
>
>
>
>
>
>

Puc. 6.34

2. Pasmecture 00beKT Particle System B cepe/ute oObekTa Health_Pickup.

3. BwiGepute HOBYIO CCTEMY YaCTHUIL 1 0OHOBUTE cJIe/iytolue CBOMCTBA Ha
TraneJsin Inspector:

e Start Lifetime: 2;

e Start Speed: -9.25;

e Start Size: 0.75;

e Start Color — OpaHsKEBBIN MJIN JIPYTOM IIBET 110 BallleMy BBIOOPY.

4. OTkpoliTe BKJIaJKy Emissions 1 3ajaliTe mapaMmeTp Rate Over Time paB-
HBIM 5.

5. OTkpoiiTe BKJIaJAKy Shape 1 3ajaiitTe nmapameTp Shape paBHbIM Sphere

(puc. 6.35).

CosaaHHblil HaMU 0OBEKT Particle System Terepb OyAeT PEHIEPUTD U KC-
IIyCKaTh YaCTHIIBI B KAXK/IOM KaJ/ipe, OCHOBBIBAsICh HA CBOMCTBAX, KOTOPBIE
MBI YCTAHOBUJIN Ha TIaHeJ N Inspector.
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[MoaBegem ntorun

Bl uzyunsu ere ojiiy TJ1aBy, B KOTOPOil OBIJIO MHOTO HOBOTO, OCOOEHHO
JUISI T€X U3 Bac, KTO 110X0 3HakoM ¢ Unity. HecMoTpst Ha TO 4TO 9Ta KHUTra
B Gourbiieil crenenn mocBsiena si3piky C#, Mbl BBIHYK/I€HBI BBIIETUTD
BpeMsi, 4TOObI PACCMOTPETDH Pa3pabOTKy WP, TOKYMEHTAIMIO U (DYHKIHH
JIBUZKKA, HE CBSI3AHHbIE C HAITMCAHKEM ClieHapueB. X0Tsl y HaC He ObLIO Bpe-
MeHH Ha MOJPOOHOE PACCMOTPEHNE MHCTPYMEHTOB OCBEIEHST, AHUMAI[HI
VI CHCTEMBI YaCTHIl, BAM CTOUT MO3HAKOMUTHCS ¢ HUMM, €CJIU BbI 3aXOTHUTE
paborath B Unity masbiiie.

B cnenyroreii riaBe Mbl BepHEMCS K TTPOTPAMMUPOBAHUIO OCHOBHOM MeXa-
Huky urpsl Hero Born, HauaB ¢ HACTPOIKH TTOBUKHOTO 00bEKTA UTPOKA,
yIIpaBJIeHUST KaMePoil 1 TOHUMAHUSI TOTO, Kak (husndeckad cucrema Unity
YIIPaBJISIET UTPOBBIM MUPOM.

KoHTponbHble BONPoCkl. OCHOBHbIE
dyHKUnm Unity

1. K xakomy Tuity GameObject OTHOCSTCS KyObl, KArcyJibl U chepbr?

2. Kakyto och Unity ucnosb3yer Jist IpecTaBaeHUsT TIyOuHbBI, KOTOpast
MPUJIAET CIieHe TPEeXMEPHbBIN BU/I?

Kak npeBpatuTh GameObject B MHOropasoBbiii mpedasd?

Kakwne eqrHUIBI UI3MEPEHNS UCIIOJIB3YIOTCS B cructeMe anuMaluu Unity
UL 3a1TUCU aHUMAIIUU OOBEKTOB?



[1B>KeHne, ynpasneHune
KaMepou N CTOSIKHOBEHMS

ITepBoe, 4TO mesaeT UTPOK NIPU 3allyCKe HOBOW UTPbI, — 3HAKOMUTCH
C YIIpaBJeHUEM TIEPCOHAKEM U KaMepoil. ITO BCEr/la MHTEPECHOE 3aHsTHE,
KOTOPOE [03BOJIIET UTPOKY MOHATH, KAKOW UI'POBOM MPOILECC KAET eT0
nasbiie. [lepconask B urpe Hero Born 6yzer npectaBisath co00il KarcyJry,
KOTOPYIO MOKHO Oy/IET TIepeMeIaTh U BPaIaTh ¢ HOMOIIbIO KaaBuir W, A,
S, D 1 KJIaBUIIL CO CTPEJTKaAMU.

CHavasia u3y4mMm, Kak MOKHO YIIPaBJISITh KOMIIOHEHTOM 0ObeKTa Transform,
a 3aTeM BOCIIPOU3BeE/IeM Ty JKe CXeMY yIIPaBJeHUs, HO Yepes3 IPUIOKeHne
CHJIBL. DTO TIO3BOJIUT MOJYYUTH OOJIEE PeaTuCTUIHbINA 3 (HEKT IBUKEHMSI.
Kora MbI riepemeriiaem urpoka, kamepa OyzieT cJIeioBaTh 3a HIM, HAXO/SICh
YyTb [M033/I1 U BBIIIE, YTO YIIPOCTUT HAM TIPUIIEIMBAHUE TIPU PeaTU3aIun
MeXaHuKH cTpesibObl. Hakowerr, Mbl nccaenyeM, Kak husndeckuii 18u-
koK Unity o6pabaTbiBaeT CTOJIKHOBEHUS 1 (hU3MIeCKue B3aUMO/IECTBISI.
B aTOM Ham IOMOJKET y:Ke co3naHHbIi npedab OoHyca.

3arem MbI OOBEIMHUM BCE ATO HA UTPOBOM YPOBHE, HO MOKa 6e3 KaKoii-
60 MeXaHUKH JeHCTBUSL. MBI TIOJIyYHM TIEPBOE TIPEICTABIECHUE O TOM,
Kak 36Kk C# MCTob3yeTcs /i TPOTPAaMMIPOBAHUS UTPOBBIX (DYHKITH,
M3Y4YUB TaKHWe TEMbI, KaK:

® peanu3alus IBUKEHUS 1 BPAIleHUST;

® 00paboTKa BBOJA CO CTOPOHBI UTPOKA,;

® [IpOorpaMMHUPOBaHNE TIOBEIEHUS KaMepHhI;

e ¢dusuka B Unity u npuioxkeHHas cua,;

® (as3oBbie KOJLTaliepbl 1 OOHAPYKEHUE CTOJKHOBEHMIA.
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[lepemMelleHne Urpoka

PasMmblnigasa o ToM, Kak Jiydllle BCero ImepeMelnarh Balero nepcoHaxa
[0 BUPTYaJIbHOMY MUPY, CJIEAYeT BHIOPATh BAPUAHT, KOTOPbIil BBITJISAT
HarboJiee PEaTUCTUIHO, & He 3arPy/KaTh UTPY AOPOTOCTOSIIIMMU BbIUUC-
JICHUSIMU.

B 6oxbmunctse cJIydaeB PUXOUTCI HAXOJUTh KAaKOU-TO KOMIIPOMMUCC,
u Unity He nckiovYeHue.

CymecTtByer Tpu Harbojiee pacipPOCTPaHEHHBIX CII0C00a IepeMeleHust
GameObject.

e Bapuanr 1: ucrob30BaTh KOMIIOHEHT Transform oO0beKTa GameObject
JUJIS peanu3alny nepemMenieHus 1 BpalieHns. ITo caMmoe ITPoCToe periie-
HUe, 1 UMEHHO C HETO MbI HAYHEM.

e Bapuanr 2: npukpenuTh K GameObject KOMIIOHEHT Rigidbody u 3ampo-
TPaMMUPOBATH MMPUMEHEHNEe CUJIBl. DTO pellleHre PeaTnu3yeTcs 3a cueT
dbusuyeckoii cucrempr Unity, KoTopast 3a Hac Oy/eT Je1ath BCIO TSxKe-
Jy1o paboty, cozmasas Oosiee peasucTUuHbIi addext apuxenust. [Tozxe
B IJIaB€ MbI TIEPETHIIIEM HAIIl KOJ[ U PEATU3YeM TaHHbII TTOIX0/I, OTIPO6O-
BaB TaKUM 00pa3oM oba MeTojIa.

Unity npeanaraeT npuaepxunBaTbCa NocieaoBaTeslbHOro noj-
Xo4a npuv nepemelleHnn nnu BpauweHnn GameObject: nonb-
30BaTbCa NMM60 KoMnoHeHTOM Transform, nubo Rigidbody, Ho
He 060MMN OHOBPEMEHHO.

e Bapuanr 3: B3aTh T0TOBBII KOoMIoHeHT mian npedabd Unity, Hampumep
Character Controller uju FirstPersonController. B aToMm ciyyae Mbl
COKpaTnuM 00beM MabJI0HHOTO KOJA U MOJIYYHM PeaTuCcTUYHbINA 2 EKT,
COKpallas Bpems CO3JaHus IIPOTOTUIIA.

Bbl MOXkeTe HalTu 6onblue MHbopMaLmmn o0 koMroHeHTe Character
Controller n ero ncnonb3oBaHWM, Nporas Mo ccbinike docs.uni-
ty3d.com/ScriptReference/CharacterController.html.
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Mpedab FirstPersonController ectb B nakete Standard Assets, ko-
TOPbIN MOXHO CKayaTb OTCtofa: assetstore.unity.com/packages/
essentials/asset-packs/standard-assets-32351.

[TockobKY MBI TOJIBKO HAYMHAEM paboTaTh C ABMKeHHeM UTpoka B Unity,
HayHEM MBI C TIPSIMOiT pabOThI ¢ KOMITOHEHTOM Transform, a MO3Ke B 9TOI
ryiaBe mepeiijieM K pusnke Rigidbody.

Co3paaHune urpoka

Jlnst urper Hero Born BbiGepeM BuJI Ha UTpOKa OT TpeThero jmia. CHavasa
CO3a/IMM KaTICyJIy, KOTOPOil MOKHO Oy/IeT YIIPABJISITH C TOMOIIHIO KJIABUATY-
PBblL, 4 KaMepy, KoTopas CTaHeT CJIeUTD 32 KallCyJI0i BO BpeMs ee IBUSKeHUSL.
HecmoTpst Ha TO 4TO 9TH /iBa GameObject Oy/IyT Beer/ia BMECTe, UX ClleHapUU
pasnesnm Ha [Ba daiina, 9T00bI yIIPOCTUTD 33124y KOHTPOJISL.

[Ipesxae yeM MOKHO OyAeT BBIITIOJHUTH KaKOH Obl TO HU OBLIO CLIEHAPUIA,
HY’KHO CHavasa J0OaBUTh B CIIEHY KATlCyJTy UTPOKA. ITUM U 3aiiMeMCSI.

Bpems pelictBoBaTh. CO3AaeM Karcyny Urpoka

Co3sznaTh KpacuBYIO KallCcyJJay UTPOKa 6leeT MIPOCTO, KaK «pa3-/ABa-TPu».

1. Bb16ep1/ITe KomaHy Create » 3D Object P Capsule Ha mmaHesiun Hierarchy 1 Ha-
30BUTE CO3JAaHHYIO KaIICyIy Player.

2. BoiGepure 00beKT Player u HaskMHUTE KHOTIKY Add Component B HUKHEN
yacTu manenu Inspector. Haiinre KoMmoHeHT Rigidbody 1 HAXKMUTE KJla-
BulIily Enter, 4T06ObI 10OaBUTD €rO.

3. PasBepHuTE CBOMCTBO Constraints B HUJKHEN YaCTU KOMIIOHEHTA Ri-
gidbody:

e ycraHoBuTe (hJIaKKU CBOKCTBA Freeze Rotation 1o ocsim X u Y.

4. Boibepure manky Materials u HaskmuTe Create » Material. HazoBure HOBbII
Martepual Player_Mat.

5. V3menure cBOICTBO Albedo 5TOr0O MaTepHaJia Ha SIpKO-3eJIeHbIil 1 1epe-
TalUTe MaTepuas Ha 0ObeKT Player Ha manesn Hierarchy (puc. 7.1).
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Puc. 7.1
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BbI co3nanmn 00beKT Player u3 IIPUMUTUBA KAIICYJIbl, KOMIIOHEHTa Rigidbody
1 HOBOTO SIPKO-3eJieHoTo MaTepuaia. [foka He Hy>KHO 3a/lyMbIBAThCS O TOM,
4TO IpejcTaBisgeT cob0il KOMIIOHEHT Rigidbody. Ceiiuac HaM JJOCTATOYHO
3HATb, YTO OH TIO3BOJISIET HAIIIEH KarlCcyJie B3anMOIeCTBOBATD C (PU3MYECKON
cucremoit. O6 9TOM MbI IIOTOBOPUM O0JIee TOAPOOHO B KOHIIE TJIaBbI, KOT/[a
OyzeM paccMaTpUBaTh MPUHIKIIBL paboThl (husndyeckoii cucrembr Unity.
Hy a noka Ham Hy’KHO IIOTOBOPUTH 00 OY€Hb BasKHON TeMe B TPEXMEPHOM
IIPOCTPAHCTBE — O BEKTOPaxX.

BeBeaeHwne B BeKTOPbI

Teneps, Korzga KarcyJsa Urpoka 1 Kamepa HaCTPOEHbI, Mbl MOXKeM HayaTb
pa3roBOP O TOM, Kak IepeMelarh 1 BpaiaTb GameObject, UCIOJIB3Ys €T0
KOMITOHEHT Transform. MeTonbl Translate u Rotate SBJSIOTCS YaCTbhIO
BcTpoenHoro B Unity kiracca Transform, ¥ IJIs1 BBITIOJIHEHUST TIPEOOpa3oBa-
HUSI UM HY’KEH BEKTOPHBIU 11apameTp.

B Unity BekTOpbI CaIysKat /7151 XpaHeHUs JaHHBIX O [T0JI0KEHUN U HaIlpaB-
aeann B 2D- u 3D-mipocTpancTBax, M MO3TOMY OHU OBIBAIOT IBYX Pa3HO-
BUIHOCTEH — Vector2 1 Vector3. OHM HCIIOJIB3YIOTCS TaK JKe, KaK ¥ JI000i
JIPYTOi THII IEPEMEHHBIX, ¢ KOTOPBIMU MbI y3Ke paboTaIi, HO XPaHT APYIyIo
uHbopmanuio. [TockobKy Hallla UTpa TpexXMepHasi, Mbl 33/I€ICTByeM 00'b-
eKTBI Vector3, II09TOMY /ISt UX CO3JaHusl OYIyT HYKHbI 3HAYEHUS X, y U Z.
Jlst 2D-BeKTOPOB TPeOYIOTCS TONBKO 3HaueHus x 1 y. [loMHMTE, 4TO Balire
nosioskenne B 3D-ciiere 0To6pakaeTcst ¢ MOMOIIBIO 3aMBICJIOBATOM (DUTYPKH
B IIPAaBOM BepXHeM yIJy akpaHa (puc. 7.2).

Ecnu Bbl XoTuTe H6onbLe y3HaTb 0 BekTopax B Unity, To 0bpaTtu-
Tecb K AokyMeHTauun n Scripting Reference: docs.unity3d.com/
ScriptReference/Vector3.html.

Hampumep, ectit MBI XOTHM CO3/IaTh HOBBIH BEKTOP JJIST XPAaHEHUS MCXOTHON
MO3UINY HAIEN CIIEHBI, TO MOKHO UCITOJIb30BATh CJIEYIONTUN KO/

Vector3 origin = new Vector(ef, of, of);

31ech Bce MPOCTO: MBI CO3/IAJI HOBYIO TTEPEeMEHHYT0 Vector3, a 3aTeM TMpu-
CBOWJIN €l 3HAYeHU @ JIJIs1 TIO3UTINH X, @ JIJIsl TIO3UIINH y U @ JIJIST TO3UIUH Z
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B TIPABIJIBHOM TIOPsI/IKe. SHAUEHVISI C TIIABAIOIIEH 3aITITON MOKHO 3aITHCHIBAT
KaK ¢ TOYKOH, Tak 1 6e3 Hee, HO B KOHIIE BCEr/[a HYKHO J06aBJIsATh OYKBY f.

Puc. 7.2

MBI Tak)Ke MOYKEM CO3/1aBaTh HallpaBJIEHHbIE BEKTOPbI, UCIIOJIb3Y 1 CBOICTBA
KJjiaccoB Vector2 1 Vector3:

Vector3 forwardDirection = Vector3.forward;

ATtpubyT forwardDirection XpaHUT He JAHHBIE O MOJOKEHNUH, a CChLIAETCS
Ha [psIMOe HallpaBJieHUe B Halllell clieHe B/IOJIb OCH Z B TPEXMEPHOM I1pO-
cTpaHcTBe. Mbl paccMOTPUM HCIIOJIb30BaHKE BEKTOPOB 11033Ke B 9TOH IJ1aBe,
a TI0Ka MPOCTO HEOOXOAMMO TIPUBBIKHYTH, 4TO B TPEXMEPHOM [[BUKEHUN
Bcerja HysKHO 3HATD ITOJIOJKEHNE 1 HalIpaBJI€HHeE 110 OCAM X, Y U Z.

He BonHy#TECh, €CNM KOHUENUMS BEKTOPOB A8 BaC B HOBUHKY
M NoKa HernoHATHa. 3To cno)kHas Tema. CrnipaBoyHKUK Unity no
BEKTOpaM MOMOXET BaM BHUKHYTb B TeMy: docs.unity3d.com/
Manual/VectorCookbook.html.

Terepb, Kora Bl HEMHOTO GOJIbIIE TIOHUMAETE B BEKTOPAX, MOKHO MPH-
CTYIIUTb K peajiu3allii OCHOB IlepeMelleHUs KallcyJbl urpoka. [iis atoro
npeacTouT oO6pabaThiBaTh JaHHBIE, BBOAUMbIE HTPOKOM C KJIaBHATYPBbI,
0 YeM U IIOTOBOPUM B CJIE/YIOIIEM 110/Ipas/ieie.
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O6paboTka BBOAA OT UrpoKa

Mudopmalius o moJI0KeHNN 1 HallpaBJeHUH TI0JIe3Ha cama 110 cebe, Ho Oe3
y4acTHUs UTPOKA peayn30BaTh ABWKeHUE He BbiijeT. U 37ech HA TOMOTITH
PUXOAUT KJIacc Input, KOTOPBIH 0OpabaThiBaeT BCe: OT HAKATHIT KITABUIIT
" ITOJIOKEHM A MbIIIHW 10 /ITaHHbBIX aKCEJIEPOMETPOB U TMPOCKOIIOB.

Jlst nepementerust B urpe Hero Born OyayT ncrnosbzoBatbest KiaaBuii W,
A, S, D 1 CTPEJIKH, a TaKKe CIleHapuil, KOTOPBIY 3aCTaBUT KaMepy CJIe/I0BATh
Ty, Ky/ia UITPOK YKa3bIBAET C TIOMOTIIBIO MbITIH. [[J151 9TOTO HaM HY>KHO T10-
HSITh, KaK paboTaloT OCH BBOJIA.

Cuauasia repeiinte B MeHIO Edit » Project Settings » Input 1 OTKPOIATE IMaHe b
Input Manager, ToKazaHHyIo Ha puc. 7.3.

[lIepen Bamu mosiBUTCA NJIUHHBIN CIIMCOK HacTpoeK BBOMOB B Unity 1o
YMOJIYaHUI0, HO Mbl B KaueCTBe IprUMepa Bo3bMeM Ocbh Horizontal. ITo ymour-
YaHUIO HAa Hell B KaueCcTBe NCTOYHNKA BBOJIA JIJIS ITOJIOKUTEIbHOTO U OTPU-
1aTeJTbHOTO 3HAUYEHU YCTaHOBJIEHBI 3HaUeHUSA left U right, a B KauecTBe
Alt Negative 1 Alt Positive Ha3Ha4Y€HbI KJIABUIIU a U d.

[Tpu KaskI0M 3ampoce U3 KoJa OCH BBOJA ee 3HaueHue OyeT HaXOAUTh-
cs B quarna3one ot —1 mo 1. Hampumep, Korza uTpok HA)KMMAET CTPETTKY
BJIEBO WJIM KHOTIKY A, TOPM30HTAJIbHAsA OCh PETUCTPUpYyeT 3HayeHune —1.
Korma urpok oTiryckaeT KJIaBUIITY, 3Ha4eHNe CHOBA CTAHOBUTCS pPaBHBIM ().
AHaJIOrMYHO, KOT/Ia NCIIOJIb3YIOTCS CTPeJIKa BIIPABO WJIN KJIaBUIlA D, TOpU-
30HTaAJIbHAS OCh PerucTpupyer 3HadeHue 1. B pesysbrate Mbr MoskeM 0Opa-
6aTBIBATh YETHIPE PA3HBIX BXOIAHBIX 3HAYEHMUS JIJIST OJTHOM OCH € TIOMOIIIHIO
TOJIBKO OJIHOM CTPOKU KOJIa, a He I1caTh MHOKEeCTBO ollepaTopoB if-else
JI7TST KKZIOTO BapyaHTa HaXKaThs.

3axBat BXOJHBIX OCE OCYTIECTBIISETCS € TTIOMOIIBIO TPOCTOTO BHI30BA METO-
J1a Input.GetAxis() ¢ yKazaHMEM UMEHU JKesaeMOU ocH. Tak Mbl 1 TTOCTYTTUM
¢ ocsiMU Horizontal u Vertical HUIKe. B kKauecTBe JOMOTHUTEIBLHOTO TIPE-
umytiectBa Unity mpuMeHsieT criaakuBaionnii (huiasTp, KOTOPBIH jesaeTt
YacTOTY CUMTHIBAHUSA BXOJ/IHBIX KaJIPOB HE3aBUCUMON. BbI Tak:ke MOKeTe
HCIOJIBb30BATh METO/T Input.GetAxisRaw(), y KOTOPOTO HET CIJIAKUBAIOIIETO
dbunsrpa. [lokymeHnTaiuio o MeToy GetAxisRaw MOKHO HAlTH, TPO/IS TIO
cebLIKe docs.unity3d.com/ScriptReference/Input.GetAxisRaw.html.
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© Inspector

Y T

Puc. 7.3

HacTpoliku BBOAOB MO YMOTUYAHUIO MOXKHO MEHSITb KaK YroAHO,
a elle Bbl MOXeTe Co3faBaTb COHBCTBEHHblE OCK, yBeNnuYMBas
CBOWCTBO Size B Input Manager Ha 1 v 3agaBas vMsi 4518 BHOBb
CO3JaHHOM Konuu.

Unity HeaBHO BbIMyCTW1a HOBYHO CUCTEMY BBOAA, YTODbI yBENN-
UYMTb YMCIO NOAAEPKMBAEMBIX MNATGOPM. Mbl He byaeM ucnosb-
30BaTb €€ B HalUEM MPOEKTE, MOCKOJIbKY 3TO He TpebyeTcs, HO
€C/IM BaM MHTEPECHO, TO MpoYuTainTe cTaThbio: blogs.unity3d.com/
2019/10/14/introducing-the-new-input-system.
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Terepb HayuyuM UTPOKA JABUTATHCS C TTOMOIIBIO CUCTEMBI BBOJIA CO CTO-
ponbr urpoka Unity, a Takske HamuimeM cOOCTBEHHBIN ClleHapuil mepe-
JIBUZKEHUS.

Bpemsi neicTBoBaTb. YUMM Urpoka ABUraThCS

[Ipesxie yem HAYIUTh UTPOKA IBUTATHCS, BaM HY;KHO TIPUKPENUThH K KarcyJie

WUTPOKA CIIeHapUii.

1. Cospatite B marnke Scripts HOBbIH crieHapuii C#, Ha3oBUTe ero PlayerBe-
havior u 1eperaliuTe ero Ha KarcyJay Player.

2. Jlo6aBbre B ClieHApUi CIIEAYIONUI KO/ 1 COXpaHuTe (haiJr:

public class PlayerBehavior : MonoBehaviour

{

// 1

public float moveSpeed = 10f;

public float rotateSpeed = 75f;

// 2

private float vInput;

private float hInput;

void Update()
// 3
vInput = Input.GetAxis("Vertical") * moveSpeed;
// 4
hInput = Input.GetAxis("Horizontal") * rotateSpeed;
//'5
this.transform.Translate(Vector3.forward * vInput *

Time.deltaTime);
// 6
this.transform.Rotate(Vector3.up * hInput *
Time.deltaTime);
}
}

Mcnonb3oBaTtb kntoveBoe cnoso this He obs3aTtenbHo. Visual
Studio 2019 MoXeT NpeanoXnTb BaM yAanuTb €ro, 4Tobbl ynpo-
CTWUTb KOZA, HO MHE Ka)XeTCsl, STyuLle ero oCTaBuTb AS151 SCHOCTW.
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Korga B KoAe NOsABMAAKOTCA MyCTble METOAbl, TaKUe Kak Start
B AaHHOM CUEeHapun, nx 06bl4HO YAansawoT, yTobbI B KOAE ObIN NO-
pAaoK. OaHaKo ecnun € HUMK Bbl YyBCTBYETE cebs CHOKOVIHee, TO
3TO TOXXE HOPMaJ1bHO. OpVIeHTVIpyVITECb Ha Balln NpPEANOYTEHUA.

Pasz6epem aTOT KOI.

1.

OO6bsiBiisieM JiBe MyOJUYHbIE TIEPEMEHHBIE, KOTOPbIe OYAYT UCIOJIH30-
BaThCS Kak KO3 UITNEHTHI:

e TICpEMEHHAaS movespeed ONIpeeasdeT, HACKOJIbKO 6bICTpO HUT'POK 6yIIeT
ABHUTATbCA BIIEPE 1 HAa34a/l;

e TJIepeMeHHas rotateSpeed olpeesiseT, HACKOJIbKO 6I)ICTpO HUTI'POK
AOJIZKEH BPpalllaTbCA BJIEBO W BITPABO.

OG6bsiBIsIeM JIBe TPUBATHBIE TEPEMEHHbIE JIJIsI XPAHEHWsI BXOIHBIX [[aH-
HBIX OT UTpoka. HauanbHoro 3HaYeHUs y HUX He Oy/ieT:

e B IIEPEMEHHOU vInput XpPaHUTCST BBOJ| BEPTUKAIBbHON OCH;
e B IIEPEMEHHOU hInput XpaHUTCS BBOJI TOPU3OHTAIBHON OCH.

MeTton Input.GetAxis("Vertical™) mepexBaThIBaeT HaXKaTHUE CTPEIKU
BBEpPX, CTPEJIKA BHU3 WJIN KJIaBUII W M/ S 1 YMHOKAET 3HaYeHUe OCU
Ha K0ah@uilneHT moveSpeed:

e CTpeJiKa BBEPX M KJaBuilla W BO3BPAIAIOT 3HAUEHUE 1, YTO TIEpeMe-
1aeT UTPoKa BIEPE, B TPSIMOM (TIOJIOKUTETHHOM ) HAaTIPaBJICHU;

e (CTpeJiIKa BHHU3 1 KJIaBUIIIa S BO3BpallaloT -1, 4YTO IepEMENACT UTPOKa
Hasa/l, B OTpullaTe/JIbHOM HallpaBJICHWU.

Mertoq Input.GetAxis("Horizontal") iepexBaThIBaeT HA)KaTHE CTPEJIKN
BJIEBO, CTPEJIKK BITPABO WUJIN KJIaBUIIL AubDmn YMHOKAET 3HAYE€HNE OCH Ha
K09 GUIMENT rotateSpeed:

e (CTpeJiKa BITPABO U KJIaBUIIA D BO3BpANIAIOT 3HAUEHNE 1, TOBOPAYNBast
KarcyJy BIIPaBo;

e CTpeEJIKa BJIEBO U KJaBUIIIa A BO3BpallaroT -1, TIOBOpadYnBasd KallcyJjny
BJIEBO.

Ecnv BaM MHTEPECHO, MOXHO JIN BbIMOJHATbL BECb pacyeT ABU-
YKEHUS1 B OHOW CTPOKe, TO 0TBET — Aa. OfHaKo nyylle pasbuTb
KOA Ha 4acTu, AaXe Mpu YC/IOBUM, YTO Bbl €AMHCTBEHHBIN, KTO
byneT ero umTathb.
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5. Hcnoabdyem Metos Translate, KOTOPBI IIPUHUMAET TTapameTp Vector3,
4TOOBI UBMEHUTH KOMIIOHEHT Transform KarlCyJibl:

IIOMHHTE, YTO KJAI0UEBOE CJA0BO this yKa3bIBaeT Ha GameObject,
K KOTOPOMY ITPUKpPeETIJIeH clleHapuil. B 1anHom ciaydae aTo KamcyJia
UTPOKAQ;

aTpubyT Vector3.forward yMHOKaeTCst Ha KoahduimeHT vInput, a us
cBoiicTBa Time.deltaTime GepeTcs HalpaBjIeHUE U CKOPOCTh, C KOTO-
PO KatcyJia IBUKETCST BIiepe/l WM Ha3a/l 110 OCU Z C PACCYMTAHHON
HaMU CKOPOCTBIO;

CBOICTBO Time.deltaTime Bcerga OyaeT BO3BpaliaTh 3HAUCHUE Bpe-
MEHM B CEKYH/aX, IIPOIIeJIIee ¢ MOMEHTA BbIIIOJTHEHUA MTOCeHEro
Kazipa urpbl. OOBIYHO 3TO BPEMsI KCIIOJIb3YETCsI JIJIsl CTIasKUBAHMUST 3Ha-
YeHW, KOTOPbIE 3aXBAaThIBAIOTCS WJIN 3aITyCKAOTC B MeTojie Update,
a He O6epyTCst U3 YaCTOTHI KaJPOB yCTPOUCTBA.

6. Hcmnosib3yem MeTo/| Rotate /IJis TOBOPOTA KOMITOHEHTA Transform Kall-
CYJIbl OTHOCUTEJIBHO BEKTOPA, KOTOPBI MepejlaeM B KauecTBe Tapa-
MeTpa:

Vector3.up yMHOKaeTcs Ha hInput, a n3 CBOMCTBA Time.deltaTime MbI
6epeM JKeJIAeMYI0 OCh BpallleHUs BJIEBO/BIIPABO;

BCE 110 TOM K€ MPUUYMHE MbI UCIIOJIb3YeM KJ0UeBOe CJI0BO this
1 Time.deltaTime.

Kak Mbl 0bcyaanv paHee, UCMOMb30BaHWE BEKTOPOB Hanpas-
nenust B Metoaax Translate n Rotate — nuiwib oamH 3 cnoco6os
peann3oBaTb ABUXXEHUE. Mbl Mornu 6.l C034aBaTb 06BbEKTI
Tvna Vector3 n3 BXOAHbIX OCEN M TOYHO TakK e MPUMEHSATb UX
B KayecTBe NapaMeTpoB.

HaskaB kHOTIKY Play, BBI CMO’KeTe TlepeMeliaTh KalcyJly BIepe/ 1 Ha3al
C TIOMOIIIBIO KJIABUIII CO CTPEJIKAMM BBEPX,/BHU3 1 KjaaBuil W/S, a Takxke
BpallaTh WK I0BOPAYMBaTh €€ C IOMOIIbIO KJIABUII CO CTPEJIKaMU BJIeBO,/
BIIPaBO U KJaBuil A/D. Beero b rnapa cTpok Kojia 1I03BOJIUIa HAM CO3-
JaTh JIBa OT/IEJIbHBIX dJIeMeHTa YIIPaBJIeHUs, He 3aBUCSIIUX OT YaCTOTHI Ka-
IIPOB M JIeTKO Tojiafonuxcs Hactpoiike. Ho kamepa Bce errie He cienyeT 3a
KaTcyJioii TPy ee epeMeIieHn , TT03TOMY CTIPABUM JIAHHYIO OTIJIONTHOCTD
B CJIelyIOIeM pasJielie.



226 [naBa7 e [lBukeHue, ynpaBneHne KaMepol 1 CTOSIKHOBEHHS

CnepoBaHWe KaMepbl 32 UFPOKOM

Camblii IpocToii criocob 3acTaBUTh OJIUMH GameObject CJIEZI0BATH 3a JIPYTHM —
cllesIaTh OJIVH U3 HUX J0YepHUM st ipyroro. Ho B aToM cirydae so6oe
JIBUKEHVIE VJTH BPAIIleHe, TPOUCXOJIAIIEE C KATCyJI0i UTPOKA, OY/IeT BIHSITH
U Ha KaMepy, a Mbl He BCET/ia XOTUM, 4T00bI Tak 1 6b1710. K cyacTbio, MOKHO
6e3 Tpy/ia 3a/1aBaTh IIOJIOKEHNE U IOBOPOT KaMePhl OTHOCUTEIbHO KAIICYJIbl
C TIOMOIIBIO METO/I0B U3 KJacca Transform. Ceiiuac Baiia 3a/[a4a — HaIlMCaTh
JIOTUKY JIBUKEHMST KAMEPBI.

Bpems geictBoBaTh. [MporpaMmMupyem
noBeaeHne Kamepbl

TTOCKOJIbKY MBI XOTHM, 4TOObI OBEICHIE KaMepbl ObLIIO MOJTHOCTHIO OT/ICJIEHO
OT TOTO, KaK JIBVKETCSI HTPOK, MbI Oy1eM KOHTPOJIMPOBATD MOJIOKEHIE KaMe-
PBI OTHOCUTEJILHO T1eJI1, KOTOPYIO Mbl MOKEM YCTaHOBUTD Ha TTaHe M Inspector.

1. Cospnaiite B marmke Scripts HOBbIH ciieHapuii C#, Ha3oBUTe ero CameraBe-
havior 1 mmeperamuTe ero Ha Kalcyay Main Camera.
2. JlobaBbre B crieHapuii CJIey oIl KO U coXpaHuTe (aii:

public class CameraBehavior : MonoBehaviour

{
// 1
public Vector3 camOffset = new Vector3(of, 1.2f, -2.6f);

// 2
private Transform target;

void Start()

// 3
target = GameObject.Find("Player").transform;
}
// 4
void LateUpdate()
{
//5
this.transform.position = target.TransformPoint(camOffset);
// 6
this.transform.LookAt(target);
}
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PasbepeM 3TOT KOJI.

1.

OO0bsIBIIsIEM TIEPEMEHHYIO THIIA Vector3, B KOTOPOil OyieM XpaHWTb JKe-
JlaeMOe€ PacCTOsTHUE MEKLy KaMepOl 1 KarcyJioil UTpoKa:

e MBI CMOKEM BPYUHYIO YCTAHOBUTDH IOJIOKEHUS X, Y U Z CMELeHUs
KaMepbl Ha TTaHesu Inspector, TaK KaK WX 3HAYEHUST Ty OJIUIHBIE;

e MHe OOJIbIIEe BCETO HPABSITCSI UMEHHO TaKue 3HAYEHUS 110 YMOTIAHHUIO,
HO He CTeCHSNTeCh 3KCIIePUMEHTHPOBATD.

Co3snaem nepeMeHHYIO /I XpaHeHusd nH(POpMaIu 0 KOMIIOHEHTEe
Transform KallCyJbl UTPOKA:

e 9TO JIaCT HaM JIOCTYI K aTpuOyTaM posititon, rotation u scale;

e MBI HE XOTUM, YTOOBI 9T JIaHHbIE OBLIN JOCTYIIHBI 32 TIpeeaMu
ciienapus CameraBehavior, 1 IIOTOMY OHM IIPUBATHBIE.

BeisbiBaeM MeTO/ GameObject.Find, YTOOBI HAITH KAIICYJIy 110 UMEHU
U IIOJYYUTDH €€ KOMIIOHEHT Transform ¢ TEKYIIUM IIOJIOKEHUEM Ha
CIlEeHE:

e 9TO 3HAYUT, YTO TIO3UIIUU KATICYJIBI IO OCSIM X, ¥ U Z OOHOBJISIOTCS
1 COXPaHSIOTCS B IePEMEHHOM target Kax/blil Kajp.

DJieMeHT LateUpdate — 9TO MeTO MonoBehavior, Kak 1 Start 1 Update,
KOTOPBIN BBITIOTHAETCA TI0ocse Update:

e TIOCKOJBKY Halll cTleHapuii PlayerBehavior mepeMerniaeT Kamncyry
B MeTo/ie Update, KO CameraBehavior MOJIJKEH BBIMOJIHATHCA TOCTE
TOr0, KaK IIPOU3OIILIO JBUKEHNE, YTOObI B IEPEMEHHOII target Beeria
HaXOJUJIOCh CaMO€e aKTyaJIbHOEe 3HaAUEHUE.

YcranaBinBaeM I0JI0KeHHE KaMePhl Ha target. TransformPoint (camOf-
fset) B KaXIOM Kajipe. B pe3ysibraTe rnosydaercs ciemytoniee:

e MeTO/l TransformPoint BBIYMCISIET M BO3BPAIAE€T OTHOCUTEbHOE T10-
JIOKEHVE B TII00AIbHOM TIPOCTPAHCTBE;

e B JJAHHOM CJIy4yae OH BO3BpalllaeT MoJIoKeHue target (Hammeil kar-
CyJIbl), CMEII[EHHOE Ha @ 110 OCH X, 1.2 110 ocH ¥ (TO eCTh KaMmepa Hal
KarcyJioi) 1 -2.6 10 ocu z (KaMepa HeMHOTO 1103311 KaIlCyJIbl ).

MeTtoz LookAt OOHOBIIsSIET BpallleHIe KAICYJIbl KasKAbIA KaJIp, yIesist
ocoboe BHUMaHIe TlapaMeTpy Transform, KOTOPBII MbI TEpeiacM, U B JIaH-
HOM cJiydae 310 target (puc. 7.4).
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Puc. 7.4

E_

E=DE
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MpbI paccMOTpeI MHOKECTBO CJIOKHBIX BEIel, HO MOHATH TPOUCXO/sIIee
Oyet jierde, ecjiv pa3dbUTh €ro Ha XPOHOJIOTHYEeCKUE HTAIIbI.

1. Mur 3a/laJIM TI0JIOKEeHE CMEHIEeHW A IJI KaMepPBbI.
Mm1 OIIpe/leJIAEM U COXPaHAEM ITOJIOJKEHUE KalICYJIbl UTPOKA.

3. MbI BpyYHYIO OOHOBIISIEM TIOJIO;KEHUE U TIOBOPOT B KAXKIOM KaJIpe, 4TO-
OBl KamMepa BCer/ia CJefloBajia Ha 3a[aHHOM PACCTOSTHUN 1 CMOTPeJia Ha
UTPOKA.

Mpy UCMoNb30BaHMN METOMAOB Knacca, PyHKLUMOHANbHOCTb
KOTOpbIX 3aBUCUT OT niaTtdopMbl, Bceraa CToUT pa3buBaTb
paboTy Ha camble NpocTble 3Tanbl. bnarogaps sToMy Bbl CMO-
)KETEe 0CTaBaTbCsA Ha MnaBy, paboTas B HOBbIX cpeaax npo-
rPaMMUPOBaHMS.

Hanucannbiilt HaMu KOJL /111 YIIPaBJIeHUs JIBUKEHUEM UTPOKa OTJIMYHO pa-
6oTaet, HO BbI MOTJIM 3AMETHTD, YTO IIPH [BUKEHIN OH MHOT/IA CJIETKA JIepra-
ercst. YTo0bI co3/1aTh O0JIeE TIABHBINA U PeaTuCTUIHBIN 3 (hEKT IBUKEHMS,
HEOOXOIMMO MTOHUMATH OCHOBBI cucTeMbl (husuku Unity, ¢ KOTOPBIMU BBI
MO3HAKOMUTECH JIAJIbIIIE.

PaboTta ¢ dm3mnkon Unity

Jlo cero MomeHTa MBI He 00CYsKIa/mn, Kak paboTtaer ABMKOK Unity u kax
OH CO3/Ia€T peaJIMCTUYHbIE BSaI/IMOI[efICTBI/IH " ABUKEHHA B BUPTYaJbHOM
npoctpancTBe. OCTaBIIYIOCS YaCcTh 9TOM TJIaBbl MBI TIOCBSITHM OCHOBaM
dbusnueckoii cucrembr Unity (puc. 7.5).

JlBa ocnoBubix Kommnonenta asuxka NVIDIA PhysX B Unity mpezicras-
JIEHDI HUXKeE.

e KommoHeHTbI Rigidbody MO3BOJISIIOT 00bEKTaM GameObject IOABEPraThest
BOBJICIICTBUIO CHJIBI TSKECTH M 00aBJISIOT 00bEKTaM TaKue CBOMCTBA,
Kak Mass 1 Drag. Ha KommmoHeHTHI Rigidbody MOKeT BO3eCTBOBATD
U TIPUJOKEHHA CUJIa, YTO MO3BOJIAET PEATIN30BATH PEATTUCTUYHOE J[BU-
skenue (puc. 7.6).
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Puc. 7.5

Puc. 7.6
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e KommoneHTsl Collider OIpeIesiioT, KaK U Korjaa 00beKThl GameObject
BXO/IAT U BBIXO/IAT M3 (PU3MUECKOTO TTPOCTPAHCTBA PYT APYTa, CTATKH-
BaroTCs WM oTcKakuBaioT. K oJiHoMy GameObject J0JKEeH ObITH IPUKpPe-
IJIeH TOJBKO OJTNH KOMIIOHEHT Rigidbody, a BOT KOMIIOHEHTOB Collider
MOKeT ObITh HECKOJIbKO. TaKOil BapUaHT Ha3bIBAETCS COCTABHBIM KOJI-
gaiirepom (puc. 7.7).

Puc. 7.7

Korna mBa GameObject cTajKuBaioTCs APYT C IPYTOM, CBOMCTBa Rigidbody
OTIpelesIdI0T TIoJyuuBIleecsd B3auMoieiictsue. Hanpumep, ecam macca oj1-
HOTO GameObject GoJIblIIe, YeM APYroro, To HoJiee JIerkuii GameObject Oy/er
OTTAJIKUBATHCS OT KPYITHOTO ¢ OOJIBIIEH CUIIOl, KaK M B PEAbHON KU3HH.
ITH /IBa KOMIIOHEHTA OTBEYAIOT 32 Bce (hU3NIeCcKre B3auMOIEHCTBUS U MO-
nenupoBanue nBkenns B Unity.

[Tpu ncmosb30BaHUM 9TUX KOMIIOHEHTOB HY>KHO TIPOSIBJISITH OCTOPOSKHOCTb.
Jlydiire Bcero pacCMOTPETh TOT MOMEHT € TOUKH 3PEHUS TUTIOB JIBUKEHUH,
koTopwie Unity 1mo3BoJIsIeT 3a/1aBaTh.

o Kunemamuuecxoe NBUKeHUE IIPOUCXOJUT, KOTZa KOMIIOHEHT Rigidbody
MIPUKPEILIEH K GameObject, HO He PeTHCTPUPYETCST B (PU3UIECKON CHCTeME
CIICHDI:

e TaKoe JBWIKEHHUE MCIIOJB3YETCsI TOJTBKO B OMPEIeTeHHBIX CAYIasX
¥ BKJTIIOYAETCST C TIOMOIIIBIO hiiakka cBOiicTBa Is Kinematic KOMITOHEH-
Ta Rigidbody. Mbl XOTUM, 4TOOBI Hallla KaricyJia B3auMo/ielicTBOBasa
¢ pusnUecKoil cuCcTeMOit, T0aToMy He GyaeM mpuberaTh K TaKOMY
JIBUKEHUIO.



232 [naBa7 e [lBukKeHue, ynpaBneHne KaMepoi 1 CTOSIKHOBEHHS

e Hexunemamuueckoe IBUKEHUE — 3TO KOTJa KOMIIOHEHT Rigidbody
nepeMelnaeTcss Ui BpalaeTcs Mo/l AeCTBUEM CUJIbI, 2 He PYYHOTO
M3MeHEeHUs CBOMCTB KOMTIOHeHTa Transform. Hatra mesb B aTOM pasze-
Jie — TmepeieslaTh CKPUTIT PlayerBehavior W peasn30BaTh JaHHBIN TUT
JIBUOKEHUA.

To, YTO Mbl peann3oBanu ceinyac, a UMEHHO MaHUMyMPOBaHME
KOMMNoHeHTOM Transform kancynbl NpyM UCMOAb30BaHMN KOMIO-
HeHTa Rigidbody ans B3aumoaeicTaus ¢ hmManyeckon cucTemon,
66110 caenaHo Ans Toro, YTobbl Bbl MOHSAIN MAaTEMATUYECKYIO
CYyTb ABWDKEHUS U BpaLLleHMs B TPEXMEepHOM MpOCTpaHCTBe.
OpaHaKko 3TOT MeToA He roauTcs ANs peanbHol paboTsl, 1 Unity
coBeTyeT nsberatb CO4ETAHNS KNHEMATUYECKMX N HEKMHEMATK-
YECKUX ABWXKEHMI B KOAE.

Bama cdiaenyroiunasi 3aja4a — IIPpUMEHUTDb CUJTY, 4TOOBI npeo6pa30BaTb TEKY-
Y0 CUCTEMY ABUKEHNA B 6osee peanmncTuIHy1o.

Rigidbody B aBmxeHun

[TockosbKy K HallleMy UTPOKY MPUKPEIJIeH KOMIOHEHT Rigidbody, Mbl
MOKeM T103BOJINTh (DU3NYECKOMY JIBUIKKY YIIPABJATH BUKEHUEM, a He
KPYTUTD ITapaMeTPbl KOMIIOHEHTA Transform BPYy4HYIO.

KOFI[a pedb UAE€T O IpUMEHEHNN CUJIbI, €CTh /IBa BapyaHTa:

® BbI MOJKETE C/IeJIaTh 9TO HAIIPSAMYIO, MCIIOJIb3YsI METO/Ibl K1acca Rigidbody,
Takue Kak AddForce 11 AddTorque, KOTOPbIE BBIIIOJIHAIOT II€epeMelleHne
U IIOBOPOT 0OBEKTA COOTBETCTBEHHO. Y 9TOr0 MOAX0/a €CTh CBOU He-
JOCTATKU, ¥ €TO TIPUMEHEHVEe 4acTO TPeOyeT AOTOTHUTENLHOTO KO/,
KOTOPBII KOMIIEHCUPYET HEOKUJaHHOE IoBe/IeHre 00BEKTOB ¢ TOUKU
3penud GU3NKH;

® B KadyeCTBE aJIbTEPHATUBBI BBl MOJKETE MCIIOJIB30BATh JIPYTUE METO/BI
KJacca Rigidbody, Takue Kak MovePosition u MoveRotation, KOTOpbIE
TOsKe paboTaloT 3a CYET IIPUIOKEHHON CUJIbIL, HO PEIIAIOT HOrPaHUYHbIE
ciydan 6e3 Halero yuacTusl.



Pabota c ¢wm3mkoit Unity

Huke Mbl noiiaeM no BTOPOMY MyTW, HO €CfiY BaM MHTEPECHO
BPYYHYIO NPUMEHUTL CUITY U KPYTALLMIA MOMEHT K CBOMM 06BEKTaM
GameObject, To Bam ctoga: docs.unity3d.com/ScriptReference/
Rigidbody.AddForce.html.
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O6a MeToia a1y T UTPOKY GoJiee PeaTMCTUYHOE OILYIIeHIe U TO3BOJIST HaM
B Iy1aBe 8 100aBUTh B UTPY MEXAHUKY IIPBIKKOB 1 PHIBKOB.

Ecnv BaM MHTEPECHO, UTO MPOMCXOAUT, KOrAa ABVXKYLLIMICS 06b-
eKkT 6e3 koMnoHeHTa Rigidbody BzanmoaeicTByeT ¢ anemMmeHTamMm
cpeapl, Y KOTOPbIX 3TOT KOMMOHEHT eCTb, TO YAA/IUTE KOMMOHEHT
Rigidbody n3 obvekTa Player n npoberuntecs no apeHe. Mosapas-
NS0 — Bbl NPUBUAEHUE N TeMepb MOXETE MPOXOAWUTb CKBO3b
cTeHbl! [103KCNepMMeHTUPOBaB, He 3abyabTe CHOBa A06aBUTL
KoMMoHeHT Rigidbody!

K karicysie urpoka yske nmpuKperieH KOMIIOHEHT Rigidbody; 9TO 3HAYWT,
YTO BBl MOJKETE MOJYYUTh JOCTYT K €r0 CBOMCcTBaM 1 u3MeHsATh ux. Ho f1sa
9TOTO HY’KHO CHayajla HalTH U COXPAHUTh KOMIIOHEHT, 4TO 1 Oy/IeT Baleii
caeytonei 3afadei.

Bpems peiictBoBaTh. [Mony4yeHue aoctyna
K KOMMNoHeHTYy Rigidbody

Bawm my»kHO OyzieT mosiyqnTh U COXpAaHUTh KOMIOHEHT Rigidbody B Karicyiie
UTPOKA, YTOOBI MOKHO OBLIIO €T0 M3MEHSITh.

V3menunTe KoJ ciieHapusi PlayerBehavior ciielyonum 06pa3oMm:

public class PlayerBehavior : MonoBehaviour

{

public float moveSpeed = 10f;
public float rotateSpeed = 75f;

private float vInput;
private float hInput;

// 1
private Rigidbody _rb;
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}

/] 2

void Start()

{
// 3
_rb = GetComponent<Rigidbody>();

}

void Update()

{
vInput = Input.GetAxis("Vertical") * moveSpeed;
hInput = Input.GetAxis("Horizontal") * rotateSpeed;
/* 4
this.transform.Translate(Vector3.forward * vInput *
Time.deltaTime);
this.transform.Rotate(Vector3.up * hInput *

Time.deltaTime);

*/

}

Pasz6epem aTOT KOI.

1.

Jlo6aBJisieM MpUBATHYIO TlepeMeHHY0 ThIa Rigidbody, KoTopast 6yaer
coziep:kaTh MHGOPMAIUIO O KOMIIOHeHTe Rigidbody KarcyJibl.

Metoz Start cpabarbiBaeT, KOr/a ClieHapyii HHUIHATU3UPYETCS B CIie-
He, TO eCTb B MOMEHT HasKaTHsI KHOIIKH Play, 1 JIOJIKeH UCIIOJIb30BaThCS
KasK/Iblil pa3, KOria HeoOXOANMO 3a/1aTh 3HAUYEHWS TEPEMEHHBIX B HavajIe
KJIacca.

MeTon GetComponent TTPOBEPSET, CYNIECTBYET JIM TUTT KOMIIOHEHTA, KO-
TOPBII MbI UIIEM, B JAHHOM cay4dae Rigidbody, B GameObject, K KOTOPOMY
TIPUKPETJIEH CIIeHaPUii, M BO3BpaIlaeT ero:;

e €CJI KOMIIOHEHT He TIPUKPEILIEH K GameObject, TO METO/I BEPHET null,
HO MbI 3HA€M, YTO OH €CTh, I0ITOMY He Oy/IeM B TaHHbIII MOMEHT /Ly~
MaTh O MPOBEPKE OMNOOK.

3aKOMMEHTHPOBAHHbIE BHI30BbI METOJIOB Transform 1 Rotate B hyHKIIUU
Update, 4TOOBI MBI He 3aITyCKaJIH Ba Pa3HbIX THIIA 3JIEMEHTOB YIIpaBJie-
HUSA UTPOKOM:

e MBI XOTUM COXPAHUTD HAIll KO, KOTOPBI (PUKCHUPYeT BBOJL CO CTOPOHBI
UTPOKA, YTOOBI UCTIOJIB30BATH €TO MO3JKE.
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Bpl nnunmasaun3upoBaanu u COXpaHUJIU KOMIIOHEHT Rigidbody Ha KarcyJie
UTPOKA U 3aKOMMEHTHPOBAJIN YCTAPEBIININ KO Transform, ITOOBI TOTOTO-
BUTD [TOYBY JIJIS1 OTIMCAHUS JABUKEHUS Ha OCHOBe (pusnku. Terepb nepconax
TOTOB K CJIEIYIOIIEMY THary — J00aBJICHUIO CHJL.

Bpems penctBoBaTh. [epemellaem
KOMMNoHeHT Rigidbody

YT06BI TIEpEMECTUTD 1 TIOBEPHYTH KOMITOHEHT Rigidbody, BBITIOJTHUTE CJTe-
ZyIolIue JefCTBUSI.

JlobGaBbre ciremyronTiii KO/ B CIleHapHii PlayerBehavior 0 MeTOOM Update,
a 3aTeM coxpaHuTe amr:

// 1
void FixedUpdate()

{
// 2
Vector3 rotation = Vector3.up * hInput;

//3
Quaternion angleRot = Quaternion.Euler(rotation *
Time.fixedDeltaTime);

// 4
_rb.MovePosition(this.transform.position +
this.transform.forward * vInput * Time.fixedDeltaTime);

//5
_rb.MoveRotation(_rb.rotation * angleRot);

}

Pas6epem aTOT KOJI.

1. JIoboii Ko/, CBs3aHHBII ¢ (hUBUKOI Mau Rigidbody, Bceraa HaXOAUTCS
BHYTpHU MeTo/a FixedUpdate, a He B caMOM Update 1IN B IPYTUX METOZAX
MonoBehavior:

e MeTOJ] FixedUpdate He 3aBUCUT OT YaCTOTbI Ka/[POB 1 UCIIOJb3YETCs
JUUIST ONTUCAHMS BCe (PU3UKU.

2. Cosmaem HOBYIO TTepeMeHHYIO Vector3 JI7Is XpaHEHWST BPAIIeHNUS BIEBO
1 BIIPABO:
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e pe3yJbrat IIpoussBejieHusa Vector3.up * hInput — TOT JKe BEKTOP Bpa-
HIeHus, KOTOPbIN MbI UCITOJIb30BAIM B METO/Ie Rotate B TIPe/IbIIyIIIEM
puMepe.

3. Metozx Quaternion.Euler IpUHUMaeT Ha BXO/ Vector3 1 BO3BpalllaeT
3HaveHue NoBOpOTa B yTIIax Sﬁﬂepa:

e JUJIs1 MeTO/la MoveRotation HaM HYJKHO 3HaYeHUeE Quaternion BMECTO
Vector3. J1o npeobpasoBaH¥ie B TUII BpallleHusl, KOTOPbIH st Unity
MpeNoYTUTEICH;

e YMHOKEHME Ha Time.fixedDeltaTime BBINOJIHSETCS 11O TOH Ke MPU-
YHUHe, 110 KOTOPOI MbI MCITOJIb30BaJIN Time.deltaTime B MeToIe Update.

4. BbI30B MeTO/1a MovePosition Ha HallleM KOMIIOHEHTE _rb, KOTOPbBI IIPU-
HIMAaeT apamMeTp Vector3 1 COOTBETCTBYIOIINM 0OPAa30M MPUKJIA/IbIBAET
CUIy:

e JCIIOJIb3YEMBIN BEKTOP MOKHO Pa3OKTh TaK: IOJI0KeHue Transform
KaTlCyJIbl B IIPSIMOM HAIIPaBJIEHUH, YMHOKEHHOE Ha BXO/] BEPTUKAIh-
HOI ocH U Time.fixedDeltaTime;

e KOMIIOHEHT Rigidbody peanmmsyeT MpUIOKEHNE ABUKYIIEA CHUJIBI,
4TOODBI YZIOBJIETBOPUTH HAIIIEMY BEKTOPHOMY IIapaMeTpy.

5. BbI30B MeTo/1a MoveRotation Ha HallleM KOMIIOHEHTE _rb, KOTOPBII TOKE
MPUHUMAET mapamerp Vector3 U COOTBETCTBYIONIUM 00PA30M TIPUKJIA-
JIbIBAET CUJLY:

e BIIEPEMEHHO angleRot yKe COAEPKUTCS BBOJI TOPU3OHTAJIBHON OCH
C KJIABUATYPbl, II03TOMY HaM /I0CTaTOYHO JIMIIb YMHOXKHUTD TeKyIllee
BpanieHune Rigidbody Ha angleRot, YTOOBI IIOJIYYUTb OJMHAKOBOE JIEBOE
1 TIpaBoe BpallleHue.

MOMHWTE, 4TO AN HEKMHEMATMYECKUX UrPOBbIX O6bEKTOB Me-
Toabl MovePosition n MoveRotation paboTatoT no-apyromy. [o-
NOMHUTESNBHYIO MH(OPMaLMIO MOXHO HalTu B Rigidbody Scripting
Reference, npoias no ccbinke docs.unity3d.com/ScriptReference/
Rigidbody.html.

Ecnu BoI HazkMmeTe KHOIIKY Play, TO cMOKeTe JIBUraTbCsA BIIEPE N Ha3a/l B Ha-
IIpaBJIEHUHN Balllero B3IJIA/14, 4 TaKJKe IIOBOPAaYMBaTh I10 OCH Y. HpI/IJIOXQEHHaH
CuJia BJAUAET Ha IBUKEHNE aKTUBHEE, HEM IIEPEMENIECHNE 1 BPAIllEHHUE KOM-
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HOHeHTa Transform, II09TOMY BaM MOJKET [TOTPeOOBAThCS TOUYHAS HACTPOIKA
TiepeMeHHbBIX moveSpeed 1 rotateSpeed Ha manesu Inspector. MbI peaszoBasin
TOT 7K€ THII CXeMbl JBUKEHNsI, YTO U paHbllle, pasHulla Jullb B GoJee pea-
JIMCTUYHON (PU3HKE.

Ecs BbI 3a6€sKUTe 110 MAH/IYCY WK CIPBITHETE C MEHTPATBHON TL1aT(OPMBI,
TO YBUAUTE, KaK UTPOK B3JI€TAET B BO3LYX WM MEJJIEHHO I1aJlaeT Ha 3eMJIIO.
HecmoTtpst Ha TO 9TO KOMIIOHEHT Rigidbody HACTPOEH Ha MCIOJTb30BAHUE
CHJIBI TSIZKECTH, BJAUSIHEE €€ ¢71ab0. Mbl pacCMOTPUM TIPUMEHEHIE CHIIBI T5I-
JKECTU K UTPOKY B CJIEYIONIEH TJIaBe, KOT/Ia Peajin3yeM MeXaHUKY MTPbIKKA.
Ceiluac y Hac apyras 3aja4a — pa3oOpaThCsl, Kak KOMIIOHEHTHI Collider
obpabaThiBaioT cTosikHOBeHUs B Unity.

KOJ'IJ'Ial\;ID,epr N CTOJIKHOBEHUA

KommonenTst Collider He TOJIBKO MO3BOJSIOT (hrusndeckoii cucteme Unity
pacrosHaBaTh 0OBEKTBI, HO ¥ IAI0T BO3MOKHOCTD PEaIM30BaTh B3aMO/Iei -
CTBUS U CTOJKHOBeHM. Kosmaiiziepbl — cBOeTo pojia HeBUIMMbIE CUJIOBBIE
T0JIsI, OKPYsKatolue 0ObeKThl GameObject. OHM MOTYT MO3BOJIUTH IIPOXO-
JINTh CKBO3b HUX, & MOTYT OBITh TBEPBIMH, B 3aBUCHMOCTH OT MX HACTPOEK.
YV KoJLIaliIepoB eCTh MHOKECTBO METO/IOB, KOTOPbIE CPabaThIBAIOT BO BPEMSI
Pa3JIMYHBIX B3aNMOICHICTBUM.

®usunyeckan cuctema Unity B 2D- n 3D-urpax pabortaet no-
pa3HOMY, HO B 3TOW KHUre Mbl 6yaeM paccMaTpvBaTb TOJSIbKO
3D. Ecnun Bac nHTepecyeT cosgaHue 2D-urp, To npouynTante
0 koMnoHeHTe Rigidbody2D n 03HaKoMbTeCb C AOCTYMHbIMU
2D-konnaiaepamu.

BsriisiHuTe Ha IpUBEICHHbI HUKE CKPUHIIOT 0ObheKTa Capsule B MepapXuu
00BEKTOB Pickup_Prefab (puc. 7.8).

3esienast 060J109Ka BOKPYT 00bEKTa — 9TO KOMITIOHEHT Capsule Collider.
Ero MOKHO TiepemeriaTh 1 MaciTabupoBaTh ¢ TIOMOIIBIO CBOICTB Center,
Radius 1 Height. Korga mMbl paboTtaeM ¢ IpUMUTHUBOM, €ro Collider 1o
YMOJTYAHUIO COOTBETCTBYeT (hopme nmpuMuTuBa. [lockoabKy MBI co3mann
IPpUMUTUB Capsule, y HETO B KOMILJIEKTE Cpa3y ecTh Capsule Collider.
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Y KonnanaepoB ecTb pasnnyHble opMbl: Box, Sphere n Mesh.
VX MOXHO Bpy4Hytlo A06aBnaTb B MeHio Component » Physics
nnu ¢ nomoubto kHonku Add Component Ha naHenu Inspector.

Korma kommoHeHT Collider BXOAUT B KOHTAKT C JIPYTUMU KOMIIOHEHTaMHU,
OH OTIIPABJISIET TaK Ha3bIBaeMOe COOOIIEHIe WIN pacchliky. JIoboii cie-
Hapuii, B KOTOPOM €CTb OJINH UJIW HECKOJbKO COOTBETCTBYIOIINX METOIOB,
HOJIYYUT yBeAOMJIeHHE, KOTa Collider OTHPaBUT cooOIIeHMEe. DTO HA3bI-
BaeTCs cobbimueM, 1 0 COOBITUSX MbI IIOTOBOPUM B ryiaBe 12.

Hamnpumep, kora Ba GameObject ¢ KoJuaiijiepaMu KOHTAaKTUPYIOT IPYT
C ZIPYTOM, OHM 002 OTIPABJISIOT cO00TIeHIe OnCollisionEnter CO CCHLIKOM
Ha 00BEKT, C KOTOPBIM TIPOUBOIILIO CTOJKHOBeHUE. JanHyio mHhopMaImio
MOKHO UCIIOJIb30BATh [IJIA IIPOTPAMMUPOBAHNA PEAKIIUN Ha CTOJTKHOBEHUE.
Camoe mpocToe — OpraHu30BaTh MoA00P MpeaMeTa. ITUM 1 3aliMEMCSI.

MoNHbIN CNNCOK YBEAOMJIEHWI, KOTOPbIE BblAAOT KOMMOHEHTBI
Collider, MoXxHO HaliTK B pasaene Messages Ha cTpaHuLe docs.uni-
ty3d.com/ScriptReference/Collider.html.

CobbITns CTONKHOBEHUS M TpUrTepa OTNPaBAStoTCS TOMNbKO B C1y-
Yyae, Korga CTankuaatomecst 06bekTbl OTHOCATCS K onpeaeneH-
HoMmy Habopy komnoHeHToB Collider, Trigger n RigidBody, a Takxe
B C/ly4ae KUHEMATMYECKOrO MTN HEKMHEMATNYECKOrO ABVXKEHWS.
MoapobHee MoXHO nounTaTtb B pa3gene Collision action matrix
no agpecy docs.unity3d.com/Manual/CollidersOverview.html.

Cosnanublii Hamu panee GOHYC 3/I0POBbsT — W/I€ANbHbBII KAHANAAT, HA KOTO-
POM MBI TIPOBEPUM, Kak paboTaroT CTONKHOBeHU. [Ipuctynum.

Bpems penictBoBaTh. [oabupaeM npeamer

Yr06bI 106aBUTH B 00bEKT Pickup_Item 06pabOTKY CTOJIKHOBEHMIL, HEOOXO-
JINMO BBITIOJIHUTD CJIEYIOIINE IeHCTBUSI.

1. Cospnaiite HoBbIN ciieHapuit C# B marke Scripts, HAa30BUTe ero ItemBe-
havior, a 3aTeM nepeTanuTe ero Ha 00BEKT Health Pickup:

e 11000I1 clieHapuii, B KOTOPOM peajn30BaHO OOHaPysKeHHe CTOJKHO-
BeHWUit, doscen ObITH IPUKPEIIEH K GameObject ¢ KOMIIOHEHTOM
Collider, aske €CJIM OH SIBJISIETCS JOYEPHUM OT Tpedada.
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2. Cospnaiite 1mycToii GameObject ¢ nMeHeM Item:

e cjenaiiTe 0ObEKT Health Pickup 1 ero Particle System JOoYepHUMU
TS 9TOTO OOBEKTA,;

e 1IeperaliuTe 0ObEKT Item B IaIKy Prefabs (puc. 7.9).

Puc. 7.9

3. 3aMmeHHTe KOJ| 110 YMOJYaHUIO B ClleHapuu ItemBehavior TeM, KOTOPBIN
IIpe/ICTaBJIeH HUKe, U COXPAHUTE ero:

public class ItemBehavior : MonoBehaviour

{
/71
void OnCollisionEnter(Collision collision)
{
// 2
if(collision.gameObject.name == "Player")
{
// 3
Destroy(this.transform.parent.gameObject);
// 4
Debug.Log("Item collected!");
}
}
}

4. HaxmuTe KHOIKY Play U 1epeMecTuTe Urpoka K OOHyCY, 4TOObI O/ -
HATH ero!

Pasz6epem aTOT KOI.
1. Korga apyroii o6bekT cTajikupaercs ¢ npedabom Item, CBOWCTBO

isTrigger KOTOpPOTO BKJIOUEHO, Unity aBTOMaTUUECKU BBI3BIBAET METO/T
OnCollisionEnter:
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e MeTOJ] OnCollisionEnter 3allycKaeTcs, IIPUHUMAS B KaueCTBe apry-
MEeHTa CCBIIKY Ha KOJIJIANIEp, C KOTOPBIM CTOJKHYJICS O0BEKT;

e oOpaTuTe BHUMaHUE, YTO MbI 3a/IaJI1 JIJIsl CTOJIKHOBEHUS TUII Col -
lision, a e Collider.

2. Y knacca Collision eCcTb CBOWMCTBO gameObject, cojiepsKalee CChIIKY Ha
00BEKT, C KOTOPBIM ITPOM3OIILIO CTOJKHOBEHHE:

e uyepe3 CBOMCTBO MbI MOKEM IIOJIYYUTh UMs 00bEKTa 1 3aTEM KCII0JIb-
30BaTh omepatop if, YTOOBI IPOBEPUTH, SIBJSIETCS JI 9TOT 00HEKT
HUTPOKOM.

3. Ecuu cTaikuBaommmes: 00bEKTOM OKa3bIBAETCST UTPOK, TO MBI BBI3bIBAEM
MeTO/] Destroy (), KOTOPBIIl IPUHUMAET IapameTp GameObject:

e MBI XOTHM, 4T0OBI BeCh Ipedad Item ObLI YHUUTOKEH;

e TIOCKOJIbKY CIleHapuil ItemBehavior MpUKpeEIieH K 00beKTY Health_
Item, KOTOPBIN SIBJISIETCST IOYEPHUM 0OBEKTOM Pickup_Item, Mbl 0Gpa-
1faeMcsi K CBOMCTBY this.transform.parent.gameObject u paspyiiaem
npedab Item.

4. 3areM Mbl BHIBOAUM B KOHCOJIb IIPOCTOE COOOIIEHKE O TOM, YTO SJIEMEHT
nogo6pan (puc. 7.10).

Mb1 HacTpowIn ciieHapuii ITtemBehavior BHYTpU npedaba Item Ha epexBat
JIOOBIX CTOJIKHOBEHUI ¢ 00beKTOM Health_Pickup. Kaskbrii pas, korja mpo-
NCXOJINT CTOJIKHOBEHUE, ItemBehavior BbI3bIBAET METO/ OnCollisionEnter()
U TIPOBEPSIET, SBJISIETCS JIM BTOPOIl 0OBEKT UTPOKOM, M €CJIH JIa, TO YHUY-
TosaeT (To ecTh nmogdupaer) sjaeMenT. Ecii BaM CI03KHO OHATH 9TO, TO
BCIIOMHUTE KOJI CTOJIKHOBEHMS, KOTOPBIN MBI HallUCAJIU B KayecTBe TPU-
eMHUKA YBeJIOMJIEHUH OT KarcyJibl Item. Kax/piii pa3, Korjaa IpOUCXOAUT
CTOJIKHOBeHMe, cpabaThIBaeT KOJI.

Kpome Toro, Ba;kKHO TIOHUMATbh, YTO MBI MOTJIH OBl CO3/[aTh AHATOTHYHBII
ClleHapuil ¢ MeTo/IoM OnCollisionEnter(), IPUKPENUTD €r0 K UTPOKY, a 3a-
TEM MPOBEPUTD, SIBJISIETCS JIM CTATKUBAIONIIICS 00beKT TipechaboM Item.
JloTrKa CTOJIKHOBEHUS 3aBUCHUT OT HACTPOEK BTOPOTO OOBEKTA.

Tenepb Bo3HMKaAET BTOPOI BOIIPOC: @ KaK HACTPOUTD CTOJKHOBEHNE, HE Me-
11as1 [TPU ATOM CTAJIKUBAIONIMMCS 00BEKTAM JIBUTATHCST CKBO3b JPYT PyTra?
ITHUM BOIIPOCOM 3aliMeMcsl 1ajee.
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Puc. 7.10
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Mcnonb3oBaHue TpUrrepos Konnauaepa

[To ymosyanuio cBONCTBO isTrigger y KOJJIAl/IePOB OTKJIIOUEHO, TO €CTh
(busmueckas cucTeMa paccMaTpUBaeT MX Kak TBepibie 00beKThl. OHAKO
€CTh CUTYAIMH, KOT/[a UTPOKY HYKHO IaTh BOSMOKHOCTH GECITPEIISITCTBEH-
HO ITPOXO/INTh CKBO3b KOMIIOHEHT Collider. BoT 3/1eCh ¥ HY KHBI TPUTTEPBDI.
Korna cBoticTBo isTrigger BKJIIOUEHO, GameObject MOKET ITPOXOAUTH YEPE3
KOJLTalijiep, HO OY/IyT BBI3BIBATHCS YIKe IPYTe METO/bL: OnTriggerEnter,
OnTriggerExit 1 OnTriggerStay.

Tpurrepsr HarboJiee MOTE3HBI, KOT/Ia TPeOYETCsl yCTAHOBUTD, BOTIIEJ JIN
GameObject B OINpeIeIEHHYTO 00IACTb MJIU TIPOXOIUT Yepe3 OIPe/IeIEHHY IO
TouKy. C TIOMOII[HIO TPUTTEPOB MBI HACTPOUM OOJIACTH BOKPYT HAIIHX Bpa-
roB. Ecjii uTpok BoiizieT B 30Hy cpabaTbIBaHUsI TPUTTEPA, TO BPark y3HAIOT
06 aToM 1 OyayT Hanaaath Ha urpoka. Ho mmoka 3aiimemcsi JIOTHKOH TTOBe-
JleHWs Bpara.

Bpems peictBoBaTh. Co3aaeM Bpara

Yr10o6bI CO3/1aTb BparoB Ha KapTe€, BbIIIOJTHUTE CJICAYIOIINE JlelicTBUSL.

1. CospmaiiTe HOBBII IPUMUTHB C TOMOIIBIO MeHTO Create » 3D-Object » Capsule
Ha 11anesiv Hierarchy m Ha30BUTE €T0 Enemy.

2. B namke Materials ncrionb3ylite KomaH 1y Create » Material, HA30BUTE HOBBII
MaTepuas Enemy_Mat U yCTaHOBUTE JIJIsI CBOMCTBA Albedo sSIpPKO-KPACHBIH
I[BET:

e JIepeTaluTe MaTepuaJs Enemy_Mat Ha 0OBEeKT Enemy.

3. BoiOpaB 00beKT Enemy, HakMuUTe KHOIIKY Add Component 1 HaiiiuTe KOM-
IIOHEHT Sphere Collider. 3aTeM Ha)kKMUTE KJaBHILY Enter, 4T0OBI 100a-
BUTb €T0:

e ycTaHOBUTE (DJIAKOK CBOWCTBA isTrigger M U3MEHUTE CBOWCTBO
Radius Ha 8 (puc. 7.11).

Tereps BOKpPyT Haliero Bpara ectb Tpurrep B ¢hopme cdepbl pazmMmepom
B BoceMb efinHuIl. Kaskbiii pas, Korjia Apyroil 00beKT Oy/1eT BXOJAUTH, HaX0-
JIUTHCSI BHYTPU WJIH BBIXOAUTH U3 3T0# 06actu, Unity craHeT OTHpaBIsITh
YBEIOMJIEHUSI O JIAHHOM COOBITHH, KOTOPbIE MOKHO OY/IeT MePeXBaTUTh,
TOYHO TaK ke, KaK MbI 3TO JIeJIaJii cO CTOKHOBeHUsIMU. Clieziytoieit Batiei
3ajiaueii Oy/eT mepexBaTuTh yBeOMIeH e 1 06paboTaTh €ro B KOJIE.
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Bpems geictBoBaThb. MepexBaTbiBaeM CObbITUS TpUrrepa

YroObl IepexBaTUTh COOBITHE TPUTTEPA, BaM HEOOXOIMMO CO3/aTh HOBBII
ClIeHApUii, BBIIIOJHUB CJIeAYIONINE AeCTBUS.

1. Cospaiite HOBBIN ciienapuit C# B marike Scripts, Ha30BUTE eTO EnemyBe-
haviour, a 3aTeM mepeTaluTe €ro Ha Enemy.

2. Jlo6aBbre B ClieHApU CIIEAYIONUI KO 1 COXpaHuTe ailJr:

public class EnemyBehavior : MonoBehaviour

{
// 1
void OnTriggerEnter(Collider other)

{
/72
if(other.name == "Player")

{
¥

Debug.Log("Player detected - attack!");

}

// 3
void OnTriggerExit(Collider other)

{
// 4
if(other.name == "Player")

{
}

Debug.Log("Player out of range, resume patrol");

}

3. HaxmuTe kHOTIKY Play u mooitinTe k Bpary. [losiButcd rnepsoe yBenom-
JIeHue:

e 3areM OTOIAWUTE OT Bpara, YT0ObI aKTUBUPOBATH BTOPOE YBEAOMJIEHHE.
Pas6epem sTOT KOJI.
1. Merox OnTriggerEnter() cpabaTbiBaeT BCAKUIL pas, KOra 00beKT BXOIUT
B 00J1aCTh Sphere Collider 0ObeKTa Enemy:

e KaK U1 MeTOoJ{ OnCollisionEnter(), OnTriggerEnter() XpaHUT CCBHIIKY
Ha KOMIIOHEHT Collider BTOPOTO 00DBeKTa;

e o0OpaTuTe BHUMaHUE, YTO aTPUOYT other OTHOCUTCS K TUITY Collider,
a He Collision.
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2. MblI MOKeM UCII0JIb30BaTh aTpuOyT other, YTOOBI HOJIYYUTH UMSI BTOPOTO
CTAJIKUBAIOIIErocs GameObject U IIPOBEPUTDH, Player 9TO UJIN HET:

e €CJIM 3TO OH, TO B KOHCOJIM BBIBOAUTCSI COOOIIIEHUE O TOM, YTO UTPOK
TIOTIAN B OTTACHYTO 30HY.

3. Merox OnTriggerExit() cpabarbiBaeT, KOTAAa 0ObEKT MOKUAAET KOJLIaii-
nep oObeKTa Enemy:

e DTOT METO/L TOKE COJAEPIKUT CChLIKY Ha Collider BTOPOTO CTAJIKUBA-
foerocst oobexra (puc. 7.12).

4. IlpoBepsieM umst 00BbeKTa, BEIXOIAIIETO U3 Sphere Collider, ¢ TTOMOIIIBIO
oneparopa other:

e €CJIM 3TO Player, TO BBIBOJMM COOOIIEHUE O TOM, YTO TE€HEPh UTPOK
B 6esomacuoctu (puc. 7.13).

O6uacTb Sphere Collider Ha 0ObeKTe Enemy pacchliaer YBEZIOMJIEHUS, KOT/1a
B €ro 00JIaCTH Y4TO-TO MIPOKMCXO/INT, a CIleHapHii Enemy Behavior oOpabaThi-
BaeT coOBITHSI BXO/Ia ¥ BbIxoa. Kaskiblii pas, Korja urpoK BXOAUT B PayC
KoJLIaliiepa MK BBIXOAWT U3 HEr0, B KOHCOJIM MOSIBJISIETCS COOOIIEHNe
0 TOM, 4TO KoJ paboTtaet. Mbl pa3oBbeM 3Ty TeMy B TjiaBe 9.

B Unity ncnonb3yeTcs Tak Ha3biBAaeMblli NAaTTEPH MPOEKTMPO-
BaHmns Component. He BgaBasicb B nogpobHOCTH, CMbICT 3TOro
noaxoda B TOM, 4TO 06bekThl (M B 60/1€e LWMPOKOM CMbIC/E UX
Knaccbl) camu 06pabaTtbiBalOT CBOe noBeaeHue. BoT noyemy
Y Hac co3aaHbl OTAENbHbIE CLeHapUK CTONIKHOBEHUS AN1st 6oHyca
1 Bpara, a He peanM3oBaHo BCe B OAHOM knacce. MoapobHee 06
3TOM — B rnase 12.

[ToCKOJIbKY B KHUTE MbI CTPEMUMCSI TIOKA3aTh BaM KaK MOKHO OOJIbIIe XO-
POIIMX PUEMOB U HABBIKOB IIPOIPAMMUPOBAHIS, Ballla MOCJIEIHsI 3a1a4a
B 3TOM IJ1aBe — 1peobpa3oBarh Bce OCHOBHbBIE OOBEKTHI B TIpehadbl.

WcnbiTaHue repos. Tpybum obwmii céop!

YT06BI OATOTOBUTH MPOEKT K CIEAYIOLIEH ITIaBe, IepeTamuTe 0ObeKThI Player
¥ Enemy B Tariky Prefabs. [[oMHMTE: ¢ HACTOSAIIETO MOMEHTA BaM BCET/IA HYKHO
OyJeT Ha)KUMaTh KHOIIKY Apply Ha raHeJu Inspector, 4TOObI 3aKPEINTh JTI00bIE
V3MEHEHNUsI, KOTOPbIE Bbl OyeTe BHOCUTH B 3TH 0OBEKTHI GameObject.
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[Tocae aToro nepexoaute K cieayiomeMy Moapas/iesay u IOBTOPUTE Bce
OCHOBHBIE T€Mbl, KOTOpble Mbl PACCMOTPEJIH, IIPEsKie YeM JABUraThCs
JaJIblIe.

NTorn no cdusmnke

Hpemz[e YEM MbI 3aBEPIINM IJIaBY, O606H_[I/IM HECKOJIbKO BaKHBIX MOMEHTOB
1 TEM CaMbIM 3aKPEIIUM BCE, YTO Mbl Y3Ha/IN K HACTOAIIEMY MOMEHTY.

KommoneHTs Rigidbody 100aBsiOT GameObject, K KOTOPOMY OHH ITPH-
KpeIJIeHbl, TpaBuyia (GU3NKNA PeabHOTO MUPA.

KommonenTs Collider B3aUMOJIEHCTBYIOT JIPYT C IPYTOM, & TAKKe ¢ 00b-
€KTaM!, UCII0JIb3Yysl KOMIIOHEHThI Rigidbody:

e eC/IM KOMIIOHEHT Collider He SIBJISIETCS TPUITEPOM, TO paboTaeT Kak
TBEP/IbIil 00bEKT;

e CCJIM KOMIIOHEHT Collider ABJISIETCS TPUITEPOM, TO CKBO3b HETO
MOKHO XO/IUTbh.

OOBEKT SABASIETCS KUHEMAMUUECKUM, €CJIU Y HETO €CTh KOMITOHEHT
Rigidbody 1 BKJITOUEHO CBOMCTBO Is Kinematic, KoTopoe maeT ¢pusmde-
CKOW cucTeMe yKazaHhe UTHOPUPOBAThH €ro.

OObBEKT He ABAAeMCS KUHEMAMUUECKUM, €CTA Y HETO €CTh KOMITOHEHT
Rigidbody 1 ero ABMIKEHUE U BpallleHUE pPeaJln30BaHbI Yepe3 pa60Ty
C CHJION 1 MOMEHTOM.

KoJnaiizepbr OTHpaBasioT yBeAOMIEHHS TIPH HACTYILIEHNU HEKOTOPBIX
COOBITHIA;

e OTU YBEIOMJIEHUS 3aBUCAT OT TOTO, aKTUBUPOBAH JI KOMIIOHEHT
Collider;

e YBEJIOMJICHUST HATIPABJISIIOTCST JIIOOBIM U3 CTATKUBAIOIIUXCST 00BEKTOB
U COJIEPIKAT CCHLIKY ¢ MH(OPMAIINEN O IPYTOM 0OBEKTE.

[TomuuTe: Takas oOIIUPHAS U CJIOKHASA TeMa, Kak cucrema (pusuku Unity,
HE€ NU3Yy4YaeTCda 3a A€Hb. HOJIy‘{eHHI)Ie B 9TOU IJjIaBe 3HAHUA MOT'yT IIOMOYb
nepeiTu Kk 6oJiee CI0KHBIM TeMaM!
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[MoaBegem ntorun

B sT0i1 ritaBe BbI IproOpeH TIePBBIiA OTIBIT CO3/aHsT HE3aBUCUMOTO UTPO-
BOTO TTOBEIEHUS ¥ 00beINHEHUS PA3HBIX 0OBEKTOB B OHY TIPOCTYIO UTPY.
MbI HCIIOTB30BAII BEKTOPBI 1 0a30BYI0 BEKTOPHYTIO MATEMATHKY JIJIs OTIpe-
JleJIeHUST TIOJIOKEHUS U YTJIOB B TPEXMEPHOM ITPOCTPAHCTBE, Bbl TIO3HAKOMU-
JINCh C METOJIMKOI BBOJIA IAHHBIX CO CTOPOHBI UTPOKA U JIBYMSI OCHOBHBIMU
METO/IaM¥ TIEPEMEIIEHUS 1 TIOBOPOTA UTPOBBIX 0OBEKTOB. MBI Iajke TOTpy-
3WJINCH B TOHKOCTH (prsmueckoii cucrembr Unity, mopaboTanu ¢ pusukoit
Rigidbody, KojIaiilepaMu, TPUTTEPAMU ¥ YBEAOMJIECHUSIMEI O COOBITHSIX.
B o6miem, y Hamreit urpst Hero Born oTimdHbIil cTapr.

B rmaBe 8 Mbl HAUHEM 3aHUMATHCS IPYTUMH UTPOBBIMA MEXaHUKAMU U pea-
JIU3yeM MPBIKKY, PHIBOK, CTPENbOY U B3aUMOJIEHCTBIE ¢ KOMITOHEHTaMU
OKPY:KaIOIIel Cpeibl. ITO MO3BOJIUT BaM TIOJIYIUTH OOJIbIIE TIPAKTUIECKOTO
OIIbITA 10 YACTU IIPUMEHEHMs CUJIbI K KOMIIOHeHTaM Rigidbody, c6opa maH-
HBIX OT UTPOKOB M peaIn3alluy JIOTUKN HYKHOTO HaM IIOBEJeHU.

KOHTpONIbHbIE BOMPOCHI. YNpaBieHue
UrPOKOM N (PU3MKa

1. Kako#l Tum 1aHHBIX UCMIOJb3YETC /IS XpaHeHUsT THMOPMAIMHU O TpeX-
MEPHOM JIBU;KEHUU W BPAIIeHIH ?

2. Kaxoii BcTpoeHHbI KoMroHeHT Unity MO3BOJISIET OTCIEKUBATD U W3-
MEHATH 3JIEMEHTBI YIIPaBJICHUS UTPOKOM ?

Kakoii kommoreHT 106aBJIsieT K GameObject (PU3UKY peayibHOrO MUpa’?

Kaxoii Mmeton Unity 1103B0JISIET BBIIOJIHATD ¢ 00beKTaMu GameObject KO,
CBS3aHHBIN C (PUBUKON?



[1porpamMmmMmpyem
MeXaHWKY Urpbl

B nipezbitynieit riraBe Mbl B OCHOBHOM 3aHUMAJIMCh KOJIOM, PEATTM3YIOITUM
nepeMeIieHre UTpoKa 1 KaMepbl, 1 HeMHOTO TToroBopuin o ¢husnke Unity.
Ho nsg co3manust ”HTEPECHOI UTPbI HEOCTATOYHO TOJBKO XOKICHUS 110
ypOBHIO. XOTsI 3TOT 3JIEMEHT, BEPOSITHO, MOJKHO CIYUTATh YHUBEPCATHHBIM
HOYTH JIJISI BCEX JKaHPOB.

N3omnuka UTpbI O6I)I‘{HO 3aKJI0YaeTCsI B ee OCHOBHOU MeXaHUKe U B oIy~
IIEHNH CBOEH BIACTH HAJl MUPOM 1 CBOOO/IBI IEWCTBUS, KOTOPYIO ATa MeXa-
HUKa JIaeT UTPOKY. bes nHTepecHbIX cIIocO60B BO3IEHCTBHS Ha CO3/[aHHbII
BaMU BUPTYaJbHBI MUP y Balledl UTPBI HET MTAHCOB HA TTOBTOPHOE ITPO-
XOJK/IEHHEe UTPOKOM, He TOBOPST yiKe 00 YIOBOJBCTBUM JIJIS HETO. A TI0Ka
MBI Oy/IeM Peain30BbIBATH MEXAaHUKY UTPBI, TAPAJLIETBHO C 9TUM Pa30BbeM
Hamy 3Hanus o g3bike C# 1 ero 6oJiee CI0KHBIX (PYHKIMSIX.

B aroii rmaBe mbr gosenaem nporotunt urpel Hero Born, cocpegoTouns
OCHOBHO€E BHMMaHUE HA PEAJIN3alUU UTPOBOI MEXaHUKH, a TAK)KE 3aiiMeMCst
OCHOBaMU CHCTEMHOTO JM3aliHa 1 pa3pabOTKM MOJIb30BaTENbCKUX UHTEP-
deiicos (user interfaces, UT). Mbl ©3y4nm cJie1yoII1e TEMbIL:

® 00aBiieHNE TIPBIKKOB;

® OCHOBBI pabOTBI CO CTIOSIMU-MACKaAMU;

® Co3j1aHue 9K3EMILIIPOB 00bEKTOB U 1pedabos;

® KJIacC MeHe/Kepa UTPHI;

® CBOIICTBA /711 UTEHWS 3HAYEHUS U €T0 YCTAHOBKH;

® xpamnenue ntbopmaiu 06 OUKax;

® [IPOrpaMMHUPOBAHUE TTOTH30BATEIBCKOTO MHTEP(deTica.
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[obaBneHne NpbIKKOB

[Ipu ucrionb3oBaHMM KOMIIOHEHTA Rigidbody /71T yIIpaBJIeHUs IBUKEHUEM
UIPOKaA MbI TIOJTy4aeM OTPOMHOE IIPEMMYIIECTBO: MOKHO JIETKO J00aBJISATh
pa3IMIHbIE MEXAaHUKH, 3aBUCSIIINE OT TIPUIOKEHHON K OOBEKTY CHIIbI, Ha-
puMep PbIKKU. B 9TOM pasjiesie Mbl HAYYMM UTPOKA TIPHITATH U HATTUIIIEM
HAIIy MePBYIO BCIIOMOTATENbHYIO (DYHKITHIO.

BcriomoraTtenbHasi pyHKUMS — MeToZ Knacca, KOTOpbIi BbIMosi-
HSIET PYTUHHYIO paboTy, HE YCNIOXHSAS NMpU 3TOM KOA MIPOBOro
npouecca. B Takol yHKUMM Mbl MOXEM, HaNpUMep, NPOBEPUTb,
KacaeTcsa M Kancyna urpoka 3eMnm (4Tobbl y3HaTb, MOXHO Nn
npbiraTb).

IIJIH HaydaJjia BaM H€06XOI[I/IMO IIO3HAKOMUTDHCA C HOBBIM TUIIOM [JaHHDbIX,
Ha3bIBAEMbIM 1IEPEUYNCIECHUAMMU.

[NepeuncneHuns

[To ompeseeHIIo, TUTI «nepeuucienues — 3T0 HaOOP WU KOJIEKIIUS HMe-
HOBaHHBIX KOHCTAHT, 00beIMHEHHBII IO/l OHUM MUMEHEM TIepEMEHHOI.
[Tepeurcienust 1moJie3Hbl, KOT/Ia BaM TpeOyeTcst Habop pas3HbIX 3HAYEHMUI,
HO, KPOME 3TOTO, IEPEYHCIEHHUST OTHOCSITCSI K OOIIEMY POAUTETHCKOMY THITY,
YTO SIBJISIETCS IONOJIHUTENBbHBIM ITPEUMYTIECTBOM.

Paboty ¢ nepedncieHUsIMU IPOIIE MTOKa3aTh, YeM OIKCATh Ha CJIOBAX, 110~

3TOMY PACCMOTPUM MX CUHTAKCHUC B cJeytoiieM hparMeHTe Kojia:

enum PlayerAction { Attack, Defend, Flee };

Pasz6epem aTOT KOI.

e KiroueBoe ¢/10BO enum OOBSIBIISIET THIIL, @ 3aT€M YKa3bIBACTCS MMST HTOTO
TUTIA.

e 3HaueHus, KOTOPble BXOAAT B IIepeuncyeHne, Iepedncisiores B puryp-
HBIX CKOOKaX yepes 3arsITyio (KpoMe MOCIEAHET0 2JIEMEHTa).

e OrmepaTop enum JIOJIKEH 3aKaHYMBATHCS TOYKOU € 3aMSTON, KaK U BCe
JIPYTHE THUITBI JaHHBIX, C KOTOPBIMU MBI pabOTaIIH.
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Yro6bI 0OBSABUTD IEPEMEHHYIO IEPEUHCIIEHIS, HCIOTb3YETCS CIEAY 0N
CHUHTAKCHUC:

PlayerAction currentAction = PlayerAction.Defend;
Onarh ke ITOACHIO, KaK 3/1€Cbhb BCE pa60TaeT.

e Tumn nepemeHHON — PlayerAction.
e Mg mepeMeHHOI U ee 3HaUE€HNE, B3SITOE M3 PlayerAction.

® I[OCTyH K Ka’KIOMY 3HAYEHUIO U3 IEPEYNCIACHUA MOKHO ITOJTYYUTD Y€PE3
TOYEYHYIO HOTAIHIO.

Ha HepBbIﬁ B3TJIAL TIEPEYUC/ICHUSA KaKyTCA HEBEPOATHO IIPOCTHIMU, HO IIPU
[PaBUJIBHOM ITPUMEHEHNN OHY Ype3BbiuaitHo addexTusHbl. OHa U3 Hau-
6oJiee TOJIE3HBIX YEPT IePEYNCIeHUN — BO3MOKHOCTh XPaHUTh Ga30BbIe
tuibl. O6 9TOM U IIOTOBOPHUM JIaJiee.

OCHOBHbIE TUMbI

Y nepedncieHnii, KpOMe IPOYEro, eCTh OA30BBIN TUIT; ITO 3HAYMT, UTO KaXK-
Jlast KOHCTaHTa, yKa3aHHast B (QUTYPHBIX CKOOKaX, MMEET CBsI3aHHOE C Hell
3HaueHue. ba3oBbIil TUTT IO YMOJTYAHUIO — int, U CUET HAUMHAETCS C 0, KaK
U B MacCUBaX, TPUIEM KaK/I0H CJIeTyIolell KOHCTaHTe IPUCBANBAETC CJie-
IYIOITU TI0 BEJTMYMHE HOMeEP.

He Bce Tunbl CO3AaHbl paBHbIMU — 6a30BbIMM TMMaMK ons nepeync-
neHuii MoryT 6bITb byte, sbyte, short, ushort, int, uint, long 1 ulong.
3710 Leno4vncieHHble Tunbl, 1 oT Bbl60pa TWMNa 3aBUCUT BeJIMYNHA
YUCNOBbIX 3Haqum‘/'|, KOTOpPblE€ MOXET XPaHUTb NEPEMEHHAs.

3TO Y>€ A0BOJIbHO CMNOXHbIA BOMPOC ANS AAHHOW KHWUMU, HO
B BO/bLUMHCTBE C/y4YaeB B peasibHOM XXM3HM J0CTaTOUYHO UCMOb-
30BaTh int.

Bonee noapobHyto MHbOPMaLMIO 06 3TUX TUMAX MOXHO Hal-
™™ 3peck: docs.microsoft.com/ru-ru/dotnet/csharp/language-
reference/builtin-types/enum.

Hanpumep, B Hatiem nepeuuncjenuu PlayerAction B JaHHBIIT MOMEHT CO-
JiepsKaTces caeylomnye 3HaueHns (XoTs IBHO MBI Ty/la UX He BHOCUJIN):

enum PlayerAction { Attack = @, Defend = 1, Flee = 2 };
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HeT HUKaKOTO MpaBuUJIa, COTJIACHO KOTOPOMY Ga30Bble 3HAYECHUST JTOJIKHDI
HaunHaThbes ¢ 0. DakTHyeckn MBI MOKEM CaMU yKa3aTh TIepBOe 3HAUCHHE,
a 3arem C# Oy/ieT aBTOMaTHYECKH YBEJNYNBATH OCTAIbHbIE 3HAYEHUSI, KAK
MIOKa3aHo B cJeyiolieM (pparmeHTe Koja:

enumPlayerAction { Attack = 5, Defend, Flee };

B nipeapiytiiem mpuMepe KOHCTaHTa Defend aBTOMATHYECKU MTPUHSJIA 3HA-
yeHue 6, a Flee — 7. OHAKO €CJIM MbI He XOTHM, 4TOOBI B [I€PEUYUCIEHUN
PlayerAction ObLIM ITOCIELOBATEIbHbIE 3HAYCHUS, TO MOTJIN ObI 3a7aTh UX
BPYYHYIO:

enum PlayerAction { Attack = 10, Defend = 5, Flee = 0};

MBI aske MOKEeM 3aMEHUTh 0a30BbII TUI PlayerAction Ha 10001 U3 BO3-
MOKHBIX THIIOB, 100aBUB ABOETOYNE MOCJIE UMEHU [IEPEYHCIEHNS, KaK 110~
Ka3aHo HUKE:

enum PlayerAction : byte { Attack, Defend, Flee };

Jluist osrydenust 6a30BOTO TUIIA TIEpeYnCIeHrst TpebyeTcs siBHOe mpeobpa-
30BaHUe, HO MbI YK€ PACCMOTPEJIN €T0, TO3TOMY TPUBEEHHBIN HIKE KOJT
ysKe He JIOJIZKEH BbI3bIBATD Y/IUBJICHUS:

enum PlayerAction { Attack = 10, Defend = 5, Flee = 0};

PlayerAction currentAction = PlayerAction.Attack;
int actionCost = (int)currentAction;

[Tepeuncienns — aTo uype3BbIUaitHO 3(h(PEeKTUBHBINT MHCTPYMEHT BaIliero
apceHasia mporpaMMHUpoBanus. Baia ciaemyiomnas 3ajaya — IIPUMEHUTh
BHOBb OOPETEeHHbIE 3HAHUS O MEPEYNCTIEHUSIX, YTOOBI TOJTYIUTh JaHHbIE,
BBOJIUMBIE TIOJI30BATEIEM C KITaBUATYPHI.

Bpems pencteoBaTb. Haxxumaem npoben,
4TO6bI NPbIFHYTb!

Tenepb, ITOHNMas OCHOBbI pa6OTI)I Hepe‘{I/IC]IeHI/Iﬁ, MbI MOJKEM IIEPEXBATUTD
BBO/I C KJIaBUATYPbI C IOMOIIbIO IEPEUYNUCTICHUA KeyCode.

JlobGaBbre B ciieHapuii PlayerBehavior cJeaytonuil KO, COXPAHUTE €T0
1 HAKMUTE KHOIIKY Play:
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public class PlayerBehavior : MonoBehaviour

{

}

public float moveSpeed = 10f;
public float rotateSpeed = 75f;

//1
public float jumpVelocity = 5f;

private float vInput;
private float hInput;

private Rigidbody _rb;

void Start()

{
_rb = GetComponentRigidbody>();
}
void Update()
{
// ... W3MeHeHus He TpebywTca ...
}
void FixedUpdate()
{
// 2
if(Input.GetKeyDown(KeyCode.Space))
{
// 3
_rb.AddForce(Vector3.up * jumpVelocity, ForceMode.Impulse);
}
// ... Lpyrve u3meHeHuA He TpebywTca ...
}

Pasbepem aTOT KOI.

1.

255

Mu1 CO31a€M HOBYIO II€EPEMEHHYIO, B KOTOpOfI 6yI[€M XPaHUTDb JKEJTAEMYIO
BE€JIMYUHY CUJIbI IIPbIKKA, KOTOPYIO 3aT€EM MOYKHO 6yz[eT HAaCTpOUTDH Ha

maneJsi Inspector.

TOI'O, HasKaTa JIn YKa3aHHasA KJlaBUIIa.

. MeTon Input.GetKeyDown() BO3BpalaeT 3HaueHue bool, 3aBUCSIIEE OT

e Meros npruHUMAET KJIFOUEBOU MapaMeTp TUIa string uiau KeyCode,
KOTOPBIN SIBJIsIETCS TiepeuncieHneM. Mbl yKazbiBaeM, 4TO XOTUM TIPO-

BEpUTDH, HA)KaTa JIN KJIaBUIIIa ¢ KOZOM: KeyCode.Space.
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e Mpul ucrnosibdyem orepaTop if /it IPOBEPKU BO3BpaIllaeMOTo 3Ha-
yeHust Metoja. Eci MeTo/1 BepHYJI true, TO BBIIIOJIHSEM TEJIO Olle-
paropa.

3. TlockombKy y HacC yke ecTbh KOMIIOHEHT Rigidbody, Mbl MOKEM TTepeiaTh
eMy IapaMeTpbl Vector3 u ForceMode /17151 MeTO/1a RigidBody . AddForce(),
TeM CaMbIM 3aCTaBUB UT'POKaA IIPLIraTh.

e MpbI ykaswsiBaeM, 4TO BeKTOp (MM NPUJIOKEHHAS CUJia) IOJIKEH
OBITH HAIIPABJIEH BBEPX, U €r0 BeJUYMHA YMHOJKAeTCs Ha IIapamMeTp
jumpVelocity.

o [lapametp ForceMode orpesiesisiet, Kak TPUMEHSIETCI CUJIA, U TaK)Ke
SIBJISIETCST TUTIOM Tiepeuncienus.. [lapamerp Impulse mepemaer 00b-
€KTY MTHOBEHHYIO CHJTY C YY€TOM €T0 MACCHI, YTO M/I€aJTbHO TTOIXOUT
JUIST peann3aliii MeXaHUuK! MPbIKKA.

[pyrve BapvaHTbl ForceMode MoryT 6bITb NOME3HbI B pa3NYHbIX
CUTYyaUmsIX, KOTopble NOAPOBHO onmncaHbl 3aeck: docs.unity3d.com/
ScriptReference/ForceMode.html.

3amycTuB Urpy MpsIMO ceiiyac, Bbl CMOKETe XOJUTb U MPBITaTh, HAKUMast
npobes. Ho B JaHHBIII MOMEHT KOJ[ TIO3BOJISIET BaM IIPhITaTh GECKOHEYHO,
a HaM ObI 9TOr0 He XOTeJ0Ch. B cienyionieM pasjese Mbl IOCTapaeMcs
OTPaHMYMTD HAIly MEXaHWKY IPBIKKOB, YTOObI OHM He HaKJia/JblBa-
JIUCH APYT Ha Apyra. 7151 3TOTO BOCIOIb3yeMCsI TaK Ha3bIBAEMbIM CJIOEM-
MAacCKOI.

PaboTta co cnosisMmM-MackaMum

Cron-Macku — 3To HEBUIUMBbIE TPYIIIIBI, K KOTOPBIM MOKET ITPUHAIJIEKATD
GameObject, MCTIOJIb3YeMbIe (DU3MUECKOI CUCTEMOI /IS OTIPEIEIEHNST CAMbIX
Pa3HBIX B3aUMO/IEUCTBUM, OT HABUTAITNH /IO TTEPECEKAIONNXCSI KOMITOHEHTOB
kosunaiiepa. [IpoaButyTas paboTa co CI0SIMU-MAacCKaMU BBIXOIUT 32 PAMKU
9TOI KHUTH, HO MbI CO3/Ia/IIM TIPOCTYIO MACKY ¥ TIPUMEHUM €€, YTOOBI TIPO-
BEPUTH, CTOUT JIU UTPOK Ha 3eMJI€E.
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Bpemsi neictBoBaTb. HacTpanBaeM cnov 06beKTOB

Y10ObI MOKHO OBLJIO TIPOBEPUTD, KACAETCST JI KATICYJIa UTPOKA 3€MJIU, HaM
HY’KHO I00aBHUTH BCe OOBEKTHI HA HAIIIEM YPOBHE Ha CJIOI-MACKY. DTO MO3BO-
JIUT HAM Peain30BaTh BBIUUCJIEHUE CTOJIKHOBEHUI ¢ KOMIIOHEHTOM Capsule
Collider, KOTOPBIN yiKe TPUKPEIJIEH K UTPOKY.

Beinionnute caenyomue 1eiicTBus.

1. Bwibepure 1106011 GameObject Ha maHesu Hierarchy 1 BBIOEpUTE KOMAH/TY
Layer » Add Layer, Kak TTOKa3aHO Ha puc. 8.1.

O Inspector

[ [Enviranment

| [ static ~

Tag Layer| + 0: Default

¥ ... Transform

Position
Rotation
Scale

X

X [6.428871 |Y

Puc. 8.1

1: TransparentFX

2: lgnore Raycast
4: Water

5 U

8: PostProcessing

Add Layer...

2. Jlo6aBbTe HOBBIIT CJIOI 1101 Ha3BaHUEM Ground, BBE/ISI 9TO MMsI B IIE€PBbIii
JIOCTYITHBIN CJIOT, KaK MMOKa3aHo Ha puc. 8.2.

a Tags & Layers

FER

Builtin Layer 0
Builtin Layer 1
Builtin Layer 2
Builtin Layer 3
Builtin Layer 4
Builtin Layer 5
Builtin Layer &
Builtin Layer 7
User Layer 8

TransparentFx

Ignore Raycast

Water
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3. BoiGepute poauTenbckuil 06bEKT Environment Ha manesu Hierarchy,
I[EJIKHITE HA BBITIA/AI0IIEM CITMCKe Layer 1 BbIOEpUTE B HEM ¢JI0it Ground.
Boi6pas cJioii Ground, moKa3aHHbBII Ha puc. 8.3, HAKMHUTE KHOIKY Yes,
KOT/Ia MOSIBUTCSI JIMAJIOTOBOE OKHO € BOTIPOCOM O TOM, XOTHTE JIH BBI U3-
MEHHTH BCE JI0UePHUE OOHEKTHI.

O mspector  [Senvices  a.
[ [Enviranment | [ static
Tag Layer « 0: Default
g —— . Tanaparens
Position  X[6.428871 e
X0 4: Water
Rotation 5 Ul
Scale X1 Y <

-

=

Add Component
Add Layer...

Puc. 8.3

[To ymomuanmio ciion 0—7 3ansars! apuxkkoM Unity, a Ham ocTaeTcst 24 ciios
IO/ HAIITW HY Kb, MBI OTIpeIes i HOBbIH CJI0i Ground 1 HA3HAYUJIU MY
Bce 0ObEKTHI TPYIIIBI Environment. B nanbHelinemM Bce 0OBEKTbI Ha 9TOM
cJI0e MOKHO Oy/IeT TPOBEPUTH Ha TIPEIMET KacaHWsi ¢ KOHKPETHBIM 00b-
€KTOM. JTO MbI M C/IEJIAeM B CJIEIYIONIEM 3alaHuH, 4TOObI yOeIUThCs, 4TO
UTPOK MOJKET COBEPHIUTH ITPBIKOK, TOJBKO CTOS Ha 3emJie (TeM CaMbIM
ycTpaHuM mpodsieMy GECKOHEYHBIX TPBIKKOB).

Bpems penctBoBaThb. Mpbiraem,
HO He B3/1eTaeM

[TockoJBKY MBI HE XOTHM, 4TOOBI KO 3arpOMOK/Ia MeTo/[ Update( ), BbI-
YHCJIEHNs], CBSI3aHHBIE C MACKOI1, OY/IeM BBITIOJHATD B CTY;KeOHOM (DyHKIHN
U 3aTeM BepHeM 3HaueHue true nian false B 3aBUCUMOCTHU OT Pe3yJIbTaTa.
JL71s1 3TOTO BBITIOJIHUTE CIIeyIONIHe 1eHCTBUSI.

1. TobaBbre B ciienapuii PlayerBehavior CJIeyIONMii KO U CHOBA 3aITy-
CTUTE CLIEHY:

public class PlayerBehavior : MonoBehaviour

{
public float moveSpeed = 10f;
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public float rotateSpeed = 75f;

public float jumpVelocity = 5f;

// 1
public float distanceToGround = 0.1f;

/] 2
public LayerMask groundLayer;

private float _vInput;
private float _hInput;
private Rigidbody _rb;

// 3
private CapsuleCollider _col;

void Start()

{
_rb = GetComponent<Rigidbody>();
// 4
_col = GetComponent<CapsuleCollider>();
}
void Update()
{
// ... VU3MeHeHuAa He TpebywTca ...
}
void FixedUpdate()
{
//5
if(IsGrounded() && Input.GetKeyDown(KeyCode.Space))
{
_rb.AddForce(Vector3.up * jumpVelocity,
ForceMode.Impulse);
}
// ... Dpyrue usmeHeHusa He TpebywTca ...
}
// 6

private bool IsGrounded()

{

259
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/17
Vector3 capsuleBottom = new Vector3(_col.bounds.center.x,
_col.bounds.min.y, _col.bounds.center.z);

// 8

bool grounded = Physics.CheckCapsule(_col.bounds.
center, capsuleBottom, distanceToGround, groundLayer,
QueryTriggerInteraction.Ignore);

/179
return grounded;

2. YcranoBuTe /715 11apaMeTpa Ground Layer Ha TlaHesn Inspector 3HaUeHMe

Ground 13 BBIIAJAONIETO CIINCKA, KaK II0OKa3aHO Ha PUC. 8.4.

o qu.rar Behavior (Script) G
Script | = PlayerBehavior | @

Move Speed |10 |
Rotate Speed 75 |
Jump Velocity 5 |
Distance To Ground 0.1

Ground Layer Maothing 3

T + Nothing
Player_Mat Everything

Shader [Swn  pefayit
TransparentFX [

' Add lgnore Raycast
Water

Ul

PostProcessing

Puc. 8.4

Pasz6epem aTOT KOI.

1.

Ml co3iaeM HOBYIO IIePEMEHHYI0, KOTOPYIO Oy/1eM UCII0JIb30BaTh st
MIPOBEPKHU PACCTOSTHUSI MEK Ty Capsule Collider UTPOKa U JIIOOBIM 00D-
€KTOM CO €104 Ground.

. MbI co3maem nepeMeHHYIO LayerMask, KOTOPYIO MOKEM HACTPOUTH Ha
nanesn Inspector 1 HCIIOJIB30BATh JIJIsT 0OHAPY KEHMsT KOJLTaliepa.

Mp5I co3iaeM riepeMeHHYI0 /IS XpaHeHusT Capsule Collider UTpoKa.
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C nmomorpio MeToia GetComponent () Hali/ieM 1 BepHeM Capsule Collider,
MPUKPETJICHHBIN K UTPOKY.

[Tepenuiem orepaTtop if, 4TOOBI IPOBEPUTH, BO3BPAIIAET JIX aTPUOYT
IsGrounded true 1 4TO IIepeJ BBIMTOJHEHUEM KOJa IIPbIKKA HAXKMIMAETCsI
npobe.

OO6bsBIsieM MeTOJ IsGrounded, KOTOPBIN BO3BPAIIAET THIT bool.

Cos/raeM JIOKaJIbHYIO IEPEMEHHYI0 Vector3, B KOTOPOil Oy1eM XpaHHUTh
MO3UTINN HUKHEW TOUKW KoJlalijiepa UTPOKa, U CTAHEM HMCI0JIb30-
BaTh ee JIJIs1 IIPOBEPKU Ha CTOJKHOBEHUS € JIOOBIMU 0ObEeKTAMU Ha
cJioe Ground.

e DBce xomMmoHeHTHI Collider MMEIOT CBOMCTBO bounds, KOTOpOE JaeT
HaM JIOCTYIl K MUHUMAJIbHOMY, MAKCUMAJIbHOMY U I[EHTPAJIBHOMY
MOJIO’KEHUIO OCEeN X, Y U Z.

o HwxHss gacTh KoJIaliiepa — 3TO TOYKK C KOOpAMHATAMU center X,
miny u center z.

Co3saeM JIOKaJIbHYIO TIEPEMEHHYI0 THIIa bool, B KOTOPOI Gy/1eM XPaHHUTh
pe3yJIbTaT BbI30Ba MeTojla CheckCapsule() KJyacca Physics. TOT MeTO
IIpUHUMAET CJIeAyIoNne IIATh apIyMEHTOB:

e HaAyaJso KallCyJbl, KOTOPOe Yy HaC HaXOJUTCS B cepe/inHe Capsule Col-
lider, IOCKOJIBKY HAaC UHTEPECYET TOJIBKO TO, KacaeTcs JI1M HU3 Kall-
CYJIbI 3€MJIH;

e KOHEI] KaIllCyJIbl, KOTOprfI HaXOJMUTCA B yiKe pacch/ITaHHof/’I HaMHU I10-
3UIUU capsuleBottom;

e pajMyC KallCyJibl, paBHbII distanceToGround, KOTOPBIN yKe ycTa-
HOBJIEH;

e CJIO-MacKa, Ha KOTOPOM MBI XOTUM ITPOBEPSITH CTOJKHOBEHUS, —
B HallleM cJIy4dae 9TO GroundLayer Ha Imanesu Inspector;

e OTHMCaHUE B3aMMOAECHCTBUS C TPUTTEPOM 3aIPOca, KOTOPOE OTIpesie-
JIIeT, IOJIKeH JIX MeTOJI UTHOPUPOBATD KOJIIaliepbl, OTMEUEHHBIC
Kak Tpurrepbl. IIocKOIbKY MbI XOTUM UTHOPUPOBATDH BCE TPUTTEPHDI,
MbI MCIIOJIb30BaJIU IIepeunciene QueryTriggerInteraction.Ignore.

B xomIie Beruncyienns Mbl BO3BpalllaeM 3HaYeHNe, XPaHIeecs B Tepe-
MEHHOT grounded.
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Mbl MO 6bl BbINOSHUTL PACYET CTOSIKHOBEHWI U BPYYHYIO, HO
3T0 noTpeboBano 6bl 6onee CroXKHOWM TPEXMEPHON MaTeEMATUKK,
a Yy HAcC HeT CTONbKO BPEMEHM, UYTOObl peann3oBaTh BCE 3TO.
Ho noMHWTe, YTo BCeraa peKoMeHAYyeTCsl UCMoJb30BaTb BCTPO-
€HHbIE METO/bl, EC/IN OHU ECTb.

MbI 106aBU/IN B ClleHapuii PlayerBehavior JOBOJIBHO CIOKHBINA (hparMeHT
KOJIa, HO, pa3oOpaB e€ro, Mbl IIOHUMaEM: eJIMHCTBEHHOE, YTO MbI CJIeJIaJIi, —
3TO UCIMOJIb30BAJN METOJI N3 KJyacca Physics. ToBOPS MPOCTHIM S3BIKOM,
[pefocTaBuIn MeToay CheckCapsule() HayaJbHYyIO U KOHEYHYIO TOYKU,
pajnyc CTOJKHOBEHMS M MacKy. Ecim KoHedHast Touka MPUOIMKAeTCst
K 00BEKTY Ha CJI0e-MacKe Ha pacCTOsiHMe OJIMIKe, YeM Py C CTOJIKHOBEHS,
TO METO]l BO3BpalllaeT true; 3TO 3HAUUT, YTO UTPOK KacaeTcs 3emyu. Ecin
UTPOK HAXOIUTCA B IIPOIlECCE MPBIKKA, TO METO/T CheckCapsule() BO3Bpa-
maet false. [TockobKy MBI TTpoBepsieM mapamMeTp IsGround B oriepatope if
B KaKZIOM KaJpe MeToa Update(), UTPOK CMOJKET IIPbITaTh, TOJIBKO KOT/Ja
CTOUT Ha 3eMJIe.

Ha sToM MbI 3akoHYMIM PabOTy ¢ MEXaHMKOI TIPHIKKA, HO UTPOKY I10-
HpeKHEMY HY’KEH CII0c00 B3aUMO/IEICTBUS 1 3aIUThI OT MOJIYMII] BParos,
KOTOpPbIE PaHO MJIK MO3HO 3all0JOHAT apeHy. B ciexyionem paszeie
MbI UCIIPABUM JAHHYIO OILIONIHOCTD, PeaJn30BaB IPOCTYIO MEXaHUKY
CTPETBOBI.

Peannsauusa crpensbol

Mexannka cTpesibObl HACTOIBKO PACIIPOCTPAHEHA, YTO TPYIHO TIPEJCTABUTD
UTPY OT TIePBOTO Jiviia 6e3 Kakoii-mnbo ee peanusanuu, u Hero Born He nc-
KJIfoUYeHune. B aToM pasziesie MbI TOTOBOPUM O TOM, KaK CO3/IaBaTh 9K3EMILJIsI-
pbI 00bEKTOB U3 MpehaboB MPsIMO BO BpeMsi PabOTHI UTPbI, ¥ UCTIOIb3yeM
MOJTyYeHHbIE HABBIKH, YTOOBI CHAPSI/IBI IBUTAJINCDH BIIEPE TIO]] IEfCTBIHEM
¢usurn Unity.

B npeapiayimx riasax Bbl Co3/aBaii OObEKThI ¢ IIOMOIIbIO KOHCTPYKTOPOB
kiaccoB. Cosanue aK3eMIIIPOB 00beKTOB U3HyTpu Unity paboTaer He-
CKOJIbKO MHAYe, 1 00 3TOM MOTOBOPHM B CJIEYIONIEM MOIPA3JIETE.
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Co3pnaHue 3k3eMnaspoB 06BHEKTOB

Konrnenmus co3manms ax3eMIssipa GameObject B UTpe aHAJOTUYHA CO3/1a-
HIIO 9K3eMILISIpa Kiaacca. B 060ux Metoziax TpebyeTcst HadaabHOe 3HAUeHNe,
uto6er C# 3HaJ1, KaKOU THIT 00bEKTa MbI XOTUM CO3/IaTh U IJI€ OH HaM HY’KEH.
Onnako, co3naBas 9K3eMILISAP GameObject Ha CIleHe, Mbl MOSKEM ONITUMU3H-
poBaTh MPOIECC, UCTTOIBb3YST METONT Instantiate() u mepeaas emy mpedad,
JKeJlaeMoe HadajibHOeE ITOJIOKEeHNE 1 IIOBOPOT.

ITo cyTu, mbI Tem cambiM ToBopuM Unity co3zaTh BRIOPaHHBIN 0OBEKT CO
BCEMU €ro KOMIIOHEHTaMU U CIleHapUAMU B JaHHOM KOHKPETHOM MeCTe
U C KOHKPETHBbIM HallpaBJICHHEM II0BOPOTA, & 3aTeM CMOKEM MaHUIIYJIN-
poBaTh M TaK, KAK HAM 3aX04eTCs, KOr/a OH OY/IeT CYIeCTBOBATh B TPEX-
MepHOM TipocTpancTse. [Tpeskiie ueM Mbl CO3/1a/IM 9K3EMILTISIP 0O0BEKTA, BaM
He0OXO/IMMO CO3/IaTh caM Tipedad, YeM U 3aiiMeMcst.

Bpemsa pelictBoBaTb. Co3maeM npedab cHapsaa

[Ipesx e ueM Mbl HAYYUMCS CTPEJISATh KaKMMU-JIM00 CHAPSIIaMU, HaM [TOHa-

106UTCA CcehlIKa Ha rpedald, I0aToMY CO3/aI1M ee IIPSIMO ceifuac.

1. Boibepure komany Create » 3D Object » Sphere Ha 1anesu Hierarchy 1 Ha-
30BUTE HOBBII 0OBEKT Bullet.

e U3smeHure mMacuitab myJgu B KOMIIOHEHTe Transform Ha 8,15 10
OCAIM X,y U Z.

2. Hcnonpayiite kHOMKY Add Component, HalinTe 1 106aBbTe KOMIIOHEHT
Rigidbody, OCTaBUB BCe €r0 CBOMCTBA MO YMOJTYAHUIO.

3. CospmaliTe HOBBIN MaTepHraJl B ITamke Materials ¢ TTOMOTITbIO KOMaH/IbI Crea-
te » Material 1 Ha3oBUTE €10 Orb_Mat:

e II3MEHUTE CBONCTBO Albedo Ha TEMHO-KEJITBIN;
e TIepeTaliuTe Marepua Ha 0ObeKT Bullet.
4. TleperamuTe 00beKT Bullet B manky Prefabs 1 ygajauTe ee ¢ naHeau

Hierarchy coreryrorimm obpazom (puc. 8.5).

Terepb MbI CO3/1aJI1 1 HACTPOMJIN GameObject /st pedada myJiu, KOTOPBIi
MOJKHO CO3/IaBaTh B UTPE CKOJILKO YTO/THO Pa3, a TAK)Ke YIIPABJIATD €r0 CBOI-
CTBaMHU JKeJIAEMBIM [IJisT HAC 00pa3oM. DTO 3HAUUT, YTO TETEPH MbI TOTOBBI
HepelTH K CIIeyoliel 3a1aue — K CTpesibOe STUMU CHAPSIIaMU.
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Bpems penictBoBaTh. [lJobaBnsem
MeXaHWKy CTpenbobl

Ternepn, korza y Hac ectb mpedad, ¢ KOTOPBIM MOKHO PabOTATh, MbI MOKEM
CO3/1aBaTh U IepeMelaTh ero KoUK BCSKUI pa3, KOT/a UTPOK HAKUMAET
JIEBYTO KHOTIKY MBITIIH. ITO U OyIeT MEXaHUKA CTPETbObI.

1. loGaBbre B crieHapuii PlayerBehavior cJeayIONuil KOJ:

public class PlayerBehavior : MonoBehaviour
{
public float moveSpeed = 10f;
public float rotateSpeed = 75f;
public float jumpVelocity = 5f;
public float distanceToGround = 0.1f;
public LayerMask groundLayer;

// 1
public GameObject bullet;
public float bulletSpeed = 100f;

private float _vInput;
private float _hInput;
private Rigidbody _rb;
private CapsuleCollider _col;

void Start()

{
// ... U3MeHeHus He TpebywTca ...
}
void Update()
{
// ... U3MeHeHus He TpebywTca ..
}
void FixedUpdate()
{
// ... Lpyrue u3meHeHus He TpebywTca ...
// 2
if (Input.GetMouseButtonDown(9))
{
// 3

GameObject newBullet = Instantiate(bullet,
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this.transform.position + new Vector3(1, o, 0),
this.transform.rotation) as GameObject;

// 4
Rigidbody bulletRB = newBullet.GetComponent<Rigidbody>();
//5
bulletRB.velocity = this.transform.forward * bulletSpeed;
}
}
private bool IsGrounded()
{
// ... VU3MeHeHuAa He TpebywTca ...
}

}

2. Ileperammure npedab Bullet B cBOiICTBO bullet oGbekTa PlayerBehavior
Ha TaHesn Inspector, Kak MmokaszaHo Ha puc. 8.6.

3. 3amycrure urpy u onpoOyiite moHaKMMATh JIEBYIO KHOMKY Mbiin. Kari-
cyJla HAYHET CTPEJISITh CHAPSIZIAMU B HATIPABJIECHUH, B KOTOPOM CMOTPUT
urpoxk!

Pasz6epem aTOT KOI.

1. MbI cos3aiu ABe epeMeHHbIe: OHY /s XpaHeHust npedaba Bullet,
APYTYIO — /IS XPaHEHWs] CKOPOCTH ITYJIN.

2. Ucnosnb3yem orepaTop if,qTO6bIHpOBepHTb,BOSBpaHHKﬂ‘HH METO/L
Input.GetMouseButtonDown () 3HaYeHUE true, Kak JleJIajii paHee ¢ MeTO-
JIOM Input.GetKeyDown().

Metop GetMouseButtonDown () IpUHUMAET IapaMeTp int, onpeeisi-
IOIMA, KAKYI0 KHOIIKY MBIIIU Mbl XOTUM IIPOBEPUTD: © — JieBasl KHOIIKa,
1 — mpaBast KHOIIKA, a 2 — CPeAHAI KHOIIKA MU KOJIECO.

MpoBepka BBOAA CO CTOPOHbI NOSb30BaTens B MeToae FixedUp-
date vHOra MOXET NPUBECTM K NOTEPE BBOAA UMW aXe K ABOW-
HOMY BBOZY, MOCKOJIbKY BbIMOSTHAETCS HE TOYHO B KaXKA0M Kazpe.
Mbl cobupaemcst 0CTaBUTb KOA KaK €CTb, YTObbl OH OCTancs npo-
CTbIM, HO ApyruM pelueHveM 6yaeT NpoBepka BXOAHbIX AaHHbIX
B MeToae Update, a cuny 1 CKOpocTb CTaHEM 3aJiaBaTh B METOAE
FixedUpdate.
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3. MbI co3aeM JIOKQJIbHYIO ITlepeMeHHYI0 GameObject Kak/blii pa3, Korja
Ha)KMMaeM JIEBYIO KHOTIKY MBbIIIIH:

e HCIOJIb3yeM MeToJ Instantiate(), 4ToObI HA3HAYUTH CBOMCTBY
GameObject 3HaueHue newBullet, mepemas npedad Bullet. Takke
UCIIOJIb3Y€EM IOJIOKEHIE KATICYJIbI, YTOOBI MYJIST TIOSIBUIACH TIEPE]T
UTPOKOM, TEM CaMbIM M30erast CTOJIKHOBEHU,

e B KOHIIe 06ABJIsIEM CTPOYKY as GameObject, YTOOBI SIBHO TIPUBECTH
BO3BpAIllaeMbIil 00BEKT K TOMY JKe THITY, YTO U newBullet.

4. Bbi3biBaeM MeTOJI GetComponent (), 4TOOBI BEPHYThH U COXPAHUTH KOMIIO-
HeHT Rigidbody 0ObeKTa newBullet.

5. YcraHaBJIMBaeM CBOWCTBO velocity KOMIIOHEHTa Rigidbody B HarpaBie-
HUU transform.forward UTPOKa 1 YMHOJKaeM €T0 Ha bulletSpeed:

e U3MEHEHUE ITapaMeTpa velocity BMECTO MCIIOJIb30BaHUA AddForce()
rapaHTHPYET, YTO TPaBUTAINS He OYAeT TSHYTh ITyJIU K 3€MJIE TI0 JIyTe
IIPU BBICTPEJIE.

OnsTh sKe MBI CYIIECTBEHHO OOHOBHIIN JIOTUKY B ciieHapuu urpoka. OiHako
mpobJiemMa B TOM, UTO Ballla CIleHa W UEPAPXUsT 3AOJIOHSIIOTCST 00beKTaMu
(cnapsimamu). Hama caenyromiast 3ajjada — yaaisaTh 0ObEKTHI CIIYCTsI
KaKoe-TO BPeMsI 110cJIe BhICTpesia, 4ToObl n3bekarb mpobieM ¢ POU3BO-
JIATETBHOCTBIO.

Cnegum 3a pa3MHoxeHneM GameObject

HesaBucumo ot Toro, NuiieM Mbl YUCTO KOJIOBOE MPUJIOKEHHNE UJIU TpeX-
MEpPHYIO UTPY, BAsKHO PETYJISIPHO YAATSTH HEUCIIOTb3YeMbIe OOBEKTHI, 4UTOOBI
He Tieperpyskath mporpammy. [locsie BeIcTpesia cHapsizibl HaM ysKe He HY KHBI,
HO OHF BCe PaBHO OYJIyT JIe)KaTh HA MOJTY BO3JIE JHOOOH CTEHBI NN 0OHEKTA,
C KOTOPBIM CTOJIKHETCS CHApPSII.

[Ipu peanusaryu CTPesbObl HA CIIEHE MOTYT MOSIBUTHCSI COTHH, €CJIU He Thi-
¢S4y, 11yJ1b, KOTOPbIE HaM yxKe He Hy»KHbl. Baia ciemxyornias 3ajjaua — yHuY-
TOXKaTh KayKYIO IIYJIO 110 IIPOMCHICCTBUY HEKOTOPOT'O BPEMEHU.



Peanuzaumsa cTpensbel 269

Bpems nencTBoBaTb. YHUUTOXAEM Nynu

Pemntn ITY 3a/1a1y MbI MOJKEM C ITOMOIIIBIO YK€ NMEIOINUXCA 3HAHUU U1 cae-

JIaTb TakK, LITO6bI IIyJin CaMW YHUUYTORAJNUCDh B KaKOM-TO MOMEHT.

1. Cospatite HoBbiii crienapuii C# B marke Scripts 1 Ha30BUTe ero BulletBe-
havior.

2. Tleperammure ciienapuii BulletBehavior Ha mpeab Bullet B marke Prefabs
1 100aBbTe CIEAYIONUI KO

public class BulletBehavior : MonoBehaviour

{
// 1
public float onscreenDelay = 3f;
void Start ()
{
// 2
Destroy(this.gameObject, onscreenDelay);
}
}

PasbepeM 3TOT KOJI.

® Mbl 00bsBIIsIEM TIEPEMEHHY IO THTIA float, XPAHSIILYIO BPEMSsI, B TEUECHKE
KOTOPOTo rpedadbl Bullet MOJIKHBI CYIIECTBOBATH HA CIIEHE MTOCJIE TOTO,
Kak Oy/IyT CO3/1aHblI.

e Viansiem GameObject MBI C TOMOII[BbIO MeTO/1a Destroy ().

e Metoay Destroy() B KauecTBe IapaMeTpa Bcerja HyKeH 00beKT.
B nannom ciyyae Mbl UCIIOJIb3yeM KJIIOUEBOE CJIOBO this, ccbliasich
Ha 00BEKT, K KOTOPOMY ITPUKPETLIIeH CIIeHapPHil.

e Merton Destroy() MOKeT IPUHUMATD JAOTIOTHUTETbHBIN TTapamMeTp
Tina float — BpPeMs 3a/IEPKKHU, MTOCTE€ KOTOPOTO MyJist Oy/IeT yHUY-
TOKATbCS.

3artyctuTe Urpy, BBICTPEJINTE HECKOJIBKO Pa3 M TOCMOTPUTE, KaK 110 UCTeYeHU N
BPEMEHU CHAPSI/IBI caMu GY/Ly T IIPOIAAATh U3 HepapXur 00bEKTOB. TO 3HAYNT,
4TO I1yJist caMa OTpadaThiBaeT CBOE MOBEAEHNE, U HUKAKUe APyThe ClieHapuu
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He YKa3bIBAIOT €, UTO JIeIaTh. ITO Wea bHbIN IPUMep IIPUMEHEeHN TTaTTepHa
POEKTUPOBaHs Component. MbI TIOTOBOPUM O HeM MozipoGHee B riiase 12.

Ternepnb, MOKOHYUB ¢ YOOPKOI, MOTOBOPUM O KJIIOYEBOM KOMITOHEHTE JIi0-
6Or0 XOPOIIO CIIPOEKTUPOBAHHOTO M OPTAHM30BAHHOTO TIPOEKTA — KJIACCe
MeHe/Kepa.

Co3aaHue UrpoBoro MeHeakepa

PacripocTpatentoe 3a0J1yK/IeHIe, YacTO BO3HUKAIOIIEe TP 00YYeHUH TIPO-
IPaMMKPOBAHUIO, COCTOUT B TOM, UTO BCE TIEPEMEHHBIE JIOJKHBI ObITH Iy OJIY-
ubiMu. Ho B 11es10M 2310 He oueHb xopotnast uzaes. [lo Mmoemy ombITy, iepeMeH-
HbIE 110 YMOJTYAHUIO JIOJIKHBI OBITh IPUBATHBIMU, U [IE€JIATh WX 1Ty OJIUIHBIMI
HY’KHO TOJIBKO B CJTydae HeoOXOAMMOCTH. Bbl elrie ybeamTech, 4To ONbITHbIE
IIPOrPaMMHUCTBHI 3AIIMINAIOT CBOU IAHHBIE € IIOMOIIBIO KJIACCOB MEHEXKEPOB,
U TIOCKOJIBKY MBI XOTHM BBIPabOTATh XOPOIINE PUBBIYKH, TO OYIEM CIIE/I0BAThH
ux mpuMepy. Kimaccsr MeHemkepoB — 9T0 CBOETO pojia BOPOHKH, KOTOPBIE TT0-
3BOJISTIOT OE301T1ACHO TIOTyYaTh JOCTYI K Ba)KHBIM TIEPEMEHHBIM 1 METOJIAM.

Korza st roBopio «0e30macHo», 1 IMEHHO 9TO U UMETO B BILY, 4TO MOJKET TIO-
Ka3aThCs HEMPUBBIYHBIM B KOHTEKCTE MporpaMMmupoBanus. OiHako Korja
B [IPOEKTE €CTh Pa3HbIe KJIACCHI, KOTOPbIE B3ANMHO OOMEHMBAIOTCS IAHHBIMH
U MEHSIIOT COCTOSTHUSI IPYT JPYyTa, MPOEKT OBICTPO MPEBPAIIAETCs B XaoC.
Bot nouemy Hasmmune eAMHON TOYKN KOHTAKTa, a UMEHHO MeHeKepa, T0-
3BOJISIET YIIOPSJIOUUTD UTPY. B cieytoieM moipas/iesie Mbl y3HAEM, Kak
c/es1aTh 3T0 9PHEKTUBHO.

OTCcnexvBaHne CBOMCTB Urpoka

Hero Born — npocTast urpa, 1 B Heii HaM HY>KHO OTCJIEKMBATD JIUIIb /IBE
TOYKH JJAHHBIX: CKOJIBKO TIPEJIMETOB COOPAI UTPOK U CKOJIBKO y HETO OCTa-
JIOCH 3/I0POBBsI. MBI XOTUM, YTOOBI 3TH TIePEMEHHbIe OBLITN MTPUBATHBIMU
1 4TOObI X MOT M3MEHSITh TOJBKO KJIacC MeHeKepa. 3a CYeT ITOTO MbI
MOJIy9aeM KOHTPOJIb HaJl IIPOEKTOM 1 obecTiednBaeM Ge30MacHOCTh TaHHBIX.
Bama cienyromas 3agaga — co3zath UTPOBOM MeHemKep /i urpsl Hero
Born u HanosHUTE €10 1M0J1e3HbIMU (DYHKITUSMH.
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Bpems perictBoBaTb. CO34aeEM UrpoBOM MEHEOKEP

Kiacest urpoBoro menekepa Gy/IyT UCIIOIB30BATHCS B JIIOOBIX TIPOEKTAX,
KOTOpPbIE HaM TIPEJICTOUT Pa3pabaThiBaTh, MOITOMY Y3HAEM, KaK MPABUILHO
€To CO3/1aTh.

1. Cospatite HOBBII ciieHapuii C# B marnke Scripts 1 Ha30BUTE €ro GameBe-
havior.

O6blYHO AaHHbIM cueHapuli HasbiBaeTcs GameManager, Ho
B Unity 3T0 MM 3ape3epBrpoBaHoO AJ1st BHYTPeHHUX Leneit. Ecnn
Bbl CO3JaeTe CLeHapuii U psaoM C ero MMeHeM BMECTO 3Hauka
(haina C# oTobparkaeTcst 3HAYOK LIECTEPEHKU, TO 3TO O3HAYAET,
4yTO paboTa cueHapusl orpaHUYeHa.

2. CospaiiTe HOBBIII ITyCTOI UTPOBOIT OGBEKT € MOMOIIBIO KOMaH/IbI Crea-
te » Create Empty 1 Ha3oBUTE €ro GameManager.

3. Tlpukpenure ciieHapuii GameBehavior.cs K 00beKTy GameManager, KaKk
IToKaszaHo Ha puc. 8.7.

CueHapum MeHemkepa 1 apyrve daiisnbl, He OTHOCSLLMECS K UTPE,
HACTPaMBaIOTCS Ha MNyCTble 06BEKTHI, KOTOPbIE PAa3MELLAOTCS Ha
CLEHE M He B3aUMOMENCTBYIOT C peasbHbiM TPEXMEPHbIM Mpo-
CTPAHCTBOM.

4. JlobGaBbre B clieHapuil GameBehavior ciiey oMl KO

public class GameBehavior : MonoBehaviour

{

private int _itemsCollected = ©;
private int _playerHP = 10;
}

PasbepeM 3TOT KOJI.

Mb1 106aBUIH [[BE HOBbIE ITPUBATHBIE TIEPEMEHHBIE, B KOTOPBIX XPAHUTCSI
nH(OpMaIMs 0 KOJNYeCTBe MOTHATHIX IIPEJIMETOB U OCTABIIIEMCS 3/10POBbE.
ITU TIepeMeHHbIe ABISIOTCS TPUBATHBIMU, TTOCKOJIBKY UX MOKHO U3MEHSITh
TOJIBKO B 3TOM KJiacce. Byib OHU TTyOJIMYHBIME, IPYTHE KJIACCHI MOTJIU OBl
U3MEHSITh 9TU MTaPaMEeTPbl, B Pe3yJIbTaTe Yero B MepeMeHHON MOriu Obl
0Ka3aTbCsl HEBEpPHbIE JJaHHbIE.
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OGbsiBIIEHIE TIEPEMEHHBIX KaK TIPHBATHBIX O3HAYAET, YTO BBI CAMU OTIPE/IEIS-
eTe, KTO 1 KaKk UMeeT JIOCTYII K HUM. B ciieyioniem rnospas/ese, HocBsIIeH-
HOM CBOICTBaM JJist uTeHus1 (get) U /st 3anucH (set), Mbl TO3HAKOMUMCS
CO CTaHIAPTHBIM OE30TIACHBIM CITOCOOOM PEIEHUST ATOM 3a/1a41 B OYIYIIEM.

CBOWCTBa ANS YTEHUS 1 ANS 3anucu

Mpbl HacTpouJIu clieHapuil MeHe/Kepa U IIpUBaTHbIe IlepeMeHHble, HO KaK
HOJIYYUTb K HUM JIOCTYII U3 IPYTUX KJIACCOB, €CJIM OHU IIpUBaTHbIe? MbI MOT-
it ObI HAITHCATH OT/IEJTbHBIE ITyOJINYHbBIE METO/IBI B CIleHAPHK GameBehavior,
B KOTOPBIX 00pabarbiBaiu ObI Mepeiady HOBBIX 3HAYEHUN B MyOIMYHbIE
nepementbie. Ho, BO3MOKHO, CTh C11OCO0 Ty dIITe.

Ha rakoii ciyuaii C# nipeiocTaBiiseT BceM TiepeMeHHbIM CBOMCTBA JIJIsT uTe-
Hud (get) u i 3amucu (set), UeabHO MOAXO/SIINE JIJIST HAIIEN 3a/Iauu.
ITO METOJIBI, KOTOPBIE aBTOMATHYECKH 3aITycKatoTcss Kommuasgtopom C#
HE3aBHCHUMO OT TOTO, BBI3BIBAEM MbI MX SIBHO WJIU HET, TIOJ00HO METOaM
Start() u Update(), KoTopbie BBITTONHAIOTCA B Unity ipu 3arycke CIieHBbI.

CBoiicTBa /I YTEeHUs 1 VIS 3alIUCHA MOTYT OBITh 00aBJIeHbI K J11000i1 11epe-
MEHHOI1 ¢ HaYaJbHBIM 3HaYeHUEeM UK Oe3 Hero, Kak II0Ka3aHo B CJIe/Ly-
oneM parMenTe Kozja:

public string firstName { get; set; };
OR

public string lastName { get; set; } = "Smith";

OHaKo UX KMCIIOJIb30BaHUe He JaeT HUKAKUX AOMOJHUTENbHBIX TIPErMY-
mecTB. YTOOBI Bee 3apaboTajio JOJKHBIM 00pa3oM, HEOOXOAMMO J00aBUThH
OJI0K KOJIA LTSI KAyK/IOTO CBOIMCTBA, KaK MOKAa3aHO HUKE:

public string FirstName

{
get {
// CTpOKM KOAa BLINOSHAKNTCA MpWU AOCTYyMe K nepeMeHHoW
}
set {
// CTpoku Koja BbINOJSIHAKNTCA NpuU OOHOBNEHWM MepeMeHHO
}
}

Terniepsb y Hac ecThb CBOMCTBA 1A UTEHUS U JIJIs1 3aIUCH, BBITIOJHSAIONINE J10-
MTOJTHUTEJIbHBIE IEVCTBUS, KOTOPbIE HAM HY>KHBI B OTIPEICTICHHON CUTYaITNN.
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Ho at0 elne He Bee, IIOCKOJIBKY HaM Bce elle HeoOXoAnuMo 00paboTaTh aTy
HOBYIO JIOTHKY.

Kaskaprit 6710k Kojia get J0JIKEH BO3BpallaTh 3HaY€HUE, a KaXK/Iblil OJI0K
set — MpUCBaWBaTh. 3/1eCh HAM TOTPeOyeTCsT KOMOWHAIIHS TIPUBATHOM
epeMeHHOM, KOTOPYI0 MOKHO Ha3BaTh MOJIEP/KUBAIOIIEH, U yOJIUIHON
epeMeHHOM cO CBOMCTBAMU JIJIsT YTEHUS U 711 3anucu. [IpuBaTHas mepe-
MeHHast OCTAaeTCs1 3alUIIEHHO, a yOJINYHast TO3BOJISIET OOPAIAThCs K Hell
13 IPYTUX KJIACCOB, KaK ITOKAa3aHO B cye/yolieM (parMeHTe Koja:

private string _firstName
public string FirstName {

get {

return _firstName;
}
set {

_firstName = value;
}

}

Pasz6epem aTOT KOI.

® MpI MOXeM BepHYTh 3HAUEHNE, XPaHsIeecs B TPUBATHON ITepeMeHHO,
C TIOMOIIBIO get B JIIOOOI MOMEHT, KOT/Ia 3TO 3HaYeHue OyAeT HyKHO
JIPYTOMY KJIAcCy, He TIPeJIOCTABJISS TIPU 9TOM TIPSIMOM JIOCTYT IAHHOMY
KJ1accy.

e MbI MOJKEM M3MEHNUTH 3HAYEHKE TIPUBATHON ITIEPEMEHHOI B JIF0O0I MO-
MEHT, KOT/[a BHEITHUI KJTacC MPUCBanBaeT HOBOE 3HAUEHUE MyOJTNIHOI
MepeMeHHON, TAKUM 00Pa30M Peasin3yst X CHHXPOHU3AIHIO.

® 3a KJII0YEBBIM CJIOBOM value CKPbIBA€TCA IepelaHHOE [/1JI1 YCTaHOBKKU
3HaueHue.

OnrcaHHast METOAMKA MOKET II0KA3aThCsl HECKOJIbKO 9K30THYECKOI, KOI/1a
oTjieJieHa OT PeaibHOTO IIPUIIOKEHNS, I0ITOMY J0OaBUM B ClieHapHii Game -
Behavior myO/iM4HbIE IEPEMEHHBIE CO CBOMCTBAMM JIJIsl YTE€HMS U [IJIsl 3aI1i-
cH, 4TOObI OHM COOTBETCTBOBAJIN YsKe CO3/[aHHBIM IIPUBATHBIM TIEPEMEHHBIM.

Bpems gelictBoBaTb. [lo6aBnsieM BCrOMOraTe/lbHblE NEPEMEHHbIE

Terepb, 0OCBOMB CMHTAKCUC JOCTYIIA K CBOMCTBAM /LISl UTEHUsI U JIJIsl 3AIIUCH,
MbI MOKEM PeaI30BaTh 00a CBOICTBA B HAIIIEM KJIacce MEHEIKepa, YTOObI
n06uTHCst 60JIbIIel 3(HEKTUBHOCTH U YMTAGETBHOCTH KOJIA.
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JloGaBsbTe B clieHapHii GameBehavior BOT 3TOT KOJI:

public class GameBehavior : MonoBehaviour

{

private int _itemsCollected = 0;

// 1
public int Items

{
// 2
get { return _itemsCollected; }

// 3

set {
_itemsCollected = value;
Debug.LogFormat("Items: {0}", _itemsCollected);

}
private int _playerHP = 10;

// 4
public int HP

{
get { return _playerHP; }
set {
_playerHP = value;
Debug.LogFormat("Lives: {@}", _playerHP);

}
Pas6epem 10T KOZI.

® Mbi 0OBSIBIIIN HOBYIO TIyOJIMUYHYTO MTEPEMEHHYT0 Items CO CBOMCTBaMM
JUISL YTEHUS U JUUIS 3aII1CH.

e C momorIipio get BepHeM 3HadeHue, XpaHdileecs B _itemsCollected,
KOT/Ia BHETITHUI KJIaCC ITBITAETCS 06paTI/ITbCH K Items.

e C nmomoIpio set Mbl MpucBanBaeM _itemsCollected HOBOe 3HAYe-
Hue Items IPK KaxkJ0M OOHOBJIEHUH, 100aBUB CI0Ja TaK/Ke BbI30OB
(dyHKIMHU Debug.LogFormat (), 4ToObI BHIBECTH M3MEHEHHOE 3HAUYEHNe
_itemsCollected.

e MpbI co3maan myOJNYHYIO TEPEMEHHYI0 ¢ UMEHEM HP 1 CBOMCTBAMU JIJIsT
YTEHUs U JIJIsI 3alUCH, KOTOPYIO OyjleM MCIT0JIb30BaTh B KOMOMHAIIUN
¢ TPUBATHOM TlepeMeHHOol _playerHP.
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O6e nprBaTHbBIE MIEPEMEHHbIE TeTIePh OCTYITHDI JIJIsT YUTE€HNUS, HO TOJIbKO Yepes3
uX yOJUYHBIE aHAJIOTH, KOTOPbIE MOKHO U3MEHUTD JIMIIb B GameBehavior.
Braromapst Takoii METOIMKE MbI TAPAHTUPYEM, UTO ITPUBATHBIE JAHHBIE MOTYT
OBITB JIOCTYITHBI ¥ KI3MEHEHBI TOJIBKO U3 OITPEIETIEHHBIX MECT. DTO YIIPOIIAET
B3aMMOJIENICTBIE C GameBehavior U3 IPYTUX PEATU3YIONINX MEXAHUKY CII€HA-
pUEB, a TAaK/Ke TTO3BOJISIET OTOOPAKATD TAHHbBIE B PEATTbHOM BPEMEHU B IIPOCTOM
MTOJTh30BATENILCKOM MHTeP(elice, KOTOPBII Mbl CO3/Ia/INM B KOHIIE TJIABBI.

[IposepuM, Kak 910 paboTaet, 0GHOBUB CBOICTBO Items MOCJE YCIEIHOTO
HoAHATHS OOHyCa Ha apeHe.

Bpems faencteoBaTb. OBHOBSIEM KOMEKLMIO NnpeEAMETOB

Tenepb, HACTPOUB B ClleHapUU GameBehavior Bce IepeMEHHbIE, Mbl MOKEM
OOHOBJISATH Ttems Kayk/bIi pas, Korjaa moadupaem GOHYC.

1. TobaBbre creayomuil Ko B ciieHapuii ItemBehavior:

public class ItemBehavior : MonoBehaviour

{
// 1
public GameBehavior gameManager;
void Start()
{
// 2
gameManager = GameObject.Find("Game
Manager") .GetComponent<GameBehavior>();
}
void OnCollisionEnter(Collision collision)
if (collision.gameObject.name == "Player")
{
Destroy(this.transform.parent.gameObject);
Debug.Log("Item collected!");
// 3
gameManager.Items += 1;
}
}
}

2. Haxwmwure KHOTKY Play u moabepure 60ouyc. [Tocse aToro Bbl yBUIHTE
B KOHCOJIM COOOIIeHNe, BbIBEEHHOE U3 CIleHapusl MeHeKepa, Kak I10-
KazaHo Ha puc. 8.8.
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PasbepeM 3TOT KOJI.

® Mbui co3aeM HOBYIO IepeMEHHYIO THIa GameBehavior U XpaHUM B Hell
CCBIJIKY Ha MIPUKPETIJIEHHBIN CIleHapui.

e B meroze Start() Mbl MHUIIMAJIU3UPYEM gameManager, OCMOTPEB CIIEHY
MeTO/IOM Find(), a 3aTeM BbI3bIBaeM (DYHKITHIO GetComponent ().

Moao6HbIN KoA AOBOJIbHO YacTo MULLETCS B OJHOW CTPOKE Kak
B AOKyMeHTaummn Unity, Tak 1 B NpoeKkTax, co3aaHHbIX coobLue-
CTBOM. DTO CAENAHO A1 MPOCTOThI, HO ecnv BaM yaobHee nvcaTb
meToa Find() n GetComponent() oTaenbHo, TO Tak U AenanTe.
HeT H14yero nnoxoro B ICHOM M MOHATHOM (hOPMaTMPOBaHMM.

e Mhml yBeJIn4YnuBaeM CBOWICTBO Items B KJjlacce gameManager B METO/JIe
onCollisionEnter() mocJe yHUYTOKeHIs pedaba Item.

[TocKoJIbKY MBI y3Ke HACTPOMIIN ClleHapHil ItemBehavior Ha 06pabOTKY CTOJI-
KHOBEHUH, HAM He COCTaBJISeT TPyAa 7100aBUTH B METO/I OnCollisionEnter()
CBsI3b C KJIACCOM MeHe/Kepa, Korjia uTpok Oepet anement. Cienyer 1mo-
HUMaTh, 4TO TOA0OHOE pasjesieHre QYHKIUN geaaeT Ko 6ojiee ruOKuM
U B pe3yJibTaTe OH ¢ MEeHbIIel BEPOSITHOCTBIO BBIIIET U3 CTPOS ITPU BHECe-
HUW U3MEHEHIIT BO BpeMsi pa3pabOTKH.

[Tocaentee, yero ve xBataer urpe Hero Born, — kakoro-uuGyap unrepdeii-
ca, ryie oToOpakaIrch Obl HYKHbIE /IJIsI NTPOKA JlaHHbIe. B mporpamMmmuposa-
HUM U Pa3pabOTKe UTP ITO HA3BIBAETCS TIOJIb30BATENLCKUM HHTEPHERcoM
(user interface, UI). Bama mocsiesHsist 3aaya B JaHHOM IJlaBe — O3HAKO-
MUTBCS ¢ TeM, Kak Unity cosmaer u o6pabarsisaet kog UL

YnydiwaeM urpoka

Ha nanHbplil MOMEHT MbI HAlIMCAJW HECKOJbKO CIIeHApHUeB, KOTOPbIE CO-
BMECTHBIMU YCUJIUAMHU MTO3BOJISTIOT UTPOKY HACHAKAATHCS MEXaHUKAMU
nepeBUKE s, TIPhIKKa, MoA60pa IMpeMeToB 1 cTpeibObl. OpHAKO HaM
MO-TIPEKHEMY He XBaTaeT KaKoTo-Jn00 IUCILIess I BU3YaJIbHOU MOJI-
CKa3KH, rje 0ToOpaskaanuch Obl JaHHbIE HAIETO UIPOKA, a TAKKe YCIOBHS
HnopaxkeHust uian mob6epl. VIMEeHHO Ha 9THX JBYX TeMaX Mbl COCPEI0TOYNMCS
B TIOCJIEJTHEM pas/ieie.
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pacdunuecknin nHTepdenc

[Tosb3oBarebckmii nHTEPdENC — BUAMMAS YaCTh JIH00O0IT KOMIIBIOTEPHOI
CUCTEeMBI. YKa3aTeJb MBIITH, 3HAUYKHU TMATIOK ¥ TPOrPaMMBI Ha BalieM HOYT-
6yke — Bce 10 atemenTsl UL J[71s1 Hateli urpbl Ham Hy KeH IIPOCTON JANCILTIEH,
4TOOBI UTPOK MOT MMOHMMATh, CKOJIBKO MPEIMETOB OH COOpPA M CKOJBKO
y Hero 310poBbst. Kpome Toro, Ham moTpebyeTcst TEKCTOBOE MOJTE, B KOTOPOM
Oy et BBIBOAUTHCS HHMOPMAIHST 00 OTIpe/IeIEHHBIX COOBITUSIX.

DJIeMEHTBI T0JIb30BaTENLCKOTO HHTEP(deiica B Unity MOKHO 106aBJISITH
JBYMsI CIIOCOOaMU:

® HEmoCpe/ICTBEHHO U3 MeHIO Create Ha TTaHeJu Hierarchy, Kak U B cJiydae
¢ J00BIM JIPYTUM GameObject;

® C IIOMOIIbIO BCTPOEHHOI'O KJjacca GUI B KOZE.

Hawm 11 aHHOrO nmpoekrta 6oJiblie mogoiaeT Bepcus ¢ KogoM. M 1oba-
BUM TPH 3JIeMEHTa TI0JIb30BaTeIbCKOTO MHTEP(eiica B Kiacc GameBehavior.
ITO He 03HAYAET, YTO OJUH MOJXO/ JyUIlle, YeM JAPYTOil, HO MBI YUUMCSI
MMEHHO ITPOrPaMMHUPOBATh, MOITOMY OyEM IPUAEPKUBATHCS BAPUAHTOB,
CBSA3aHHBIX C KOJIOM.

¥ kjacca GUI ecTb HECKOJIbKO METO/IOB JIJIs1 CO3/IJaHUs U pa3MellleHHs KOMIIO-
HEHTOB. Bce BBI30BBI 271eMeHTOB rpadguyeckoro nHTepdeiica BBITOJTHIIOTCS
B MeTo/ie MonoBehaviour, HazbiBaeMOM OnGUI (). MeTox OnGUI() paboraer
1o106HO MeToy Update () /LISt BCETO MOJIB30BATENbCKOTO MHTEp(eiica.
OH BBITIOTHSAETCS OT OTHOTO /10 HECKOIBKUX Pa3 3a KaJIp U SIBJIIETCSI OCHOB-
HOU TOYKOW MPOTPAMMHON MTPUBSI3KN MHTEPHENCOB.

B cneaytoLleM npuMepe Mbl 3aTPOHEM JIMLLb BEPXYLLKY alricbepra
knacca GUI, HO, NOCKOMbKY ero BO3MOXHOCTU HEBEPOSITHO 06-
LUMPHBI, HEMb3s1 MPOCTO TaK B35iTb M MPOMTN MUMO AOKYMEHTALINK,
He 3arnsiHyB B Hee: docs.unity3d.com/ScriptReference/GUIL.html.

Ecnun Bam MHTEPECHO Y3HAaTb O HEMPOrpaMMHOM CO34aHUN UHTEP-
elica, To nocMoTpuTE CeEpUto Baeoypokos no Unity: unity3d.com/
learn/tutorials/s/userinterface-ui.

Baia coreayioniast 3asaua — 100aBUTh Ha UTPOBYIO CIIEHY TIPOCTOM MOJIH30-
BaTEJIbCKUN HHTEPMENC 71t 0TOOPaKEH IS KOJNYECTBA COOPAHHBIX MPE/I-
METOB U 3[J0POBbsI UTPOKa, XPAHAIIUXCS B ClIeHapUU GameBehavior.
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Bpems pgenictBoBaTh. [1J06aBnsieM 3n1eMeHThI
MoNb30BaTENbCKOro MHTEpdeNca

Ha jaHHbIi MOMEHT y HaC He TaK MHOTO BCETO, YTO CTOUJIO ObI TIOKA3bIBATh
UTPOKY, HO IMEIOIIeecst 0JKHO 0TOOPaKaThCsT Ha 9KpaHe B IPUSATHOI U 3a-
MeTHOM (hopme. BeimosiHuTe ciremytomnie 1eicTBUS.

1. JlobGaBbre B clieHApHUil GameBehavior CJIeAYIONINIA KO /I TOAOOpa
npeiMeTa:

public class GameBehavior : MonoBehaviour

{

// 1

public string labelText = "Collect all 4 items and win your
freedom!";

public int maxItems = 4;

private int _itemsCollected = ©;
public int Items

{
get { return _itemsCollected; }
set {
_itemsCollected = value;
// 2
if(_itemsCollected >= maxItems)
{
labelText = "You’ve found all the items!";
}
else
{
labelText = "Item found, only " +
(maxItems - _itemsCollected) + " more to go!";
}
}
}

private int _playerHP = 3;
public int HP
{
get { return _playerHP; }
set {
_playerHP = value;
Debug.LogFormat("Lives: {@}", _playerHP);
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// 3
void OnGUI()
{
// 4
GUI.Box(new Rect(20, 20, 150, 25),
"Player Health:" + _playerHP);

//'5
GUI.Box(new Rect(20, 50, 150, 25),
"Items Collected: " + _itemsCollected);

// 6

GUI.Label(new Rect(Screen.width / 2 - 100, Screen.height - 50,
300, 50), labelText);

}

3arycTuTe Urpy U IMOCMOTPUTE Ha TIOSIBUBIITHECST 2JIeMeHTbI nHTepdeiica,
MoKasaHHble Ha puc. 8.9.

PasbepeM 3TOT KOJI.

M1 CO3/1a€M /IB€ HOBbIE Hy6JII/I‘-IHbIe IepeMeHHbIE!

e B OJHOI MbI Oy/IeM XPaHUTh TEKCT, KOTOPbIil BBIBOJAUTCS B HUKHE
YacTH 9KPaHa;

e B J[PYroil Mbl XpaHUM MaKCHMaJbHOE KOJNYECTBO IIPEJAMETOB Ha
YPOBHe.

O6bsiBIsteM ortepatop if B CBOICTBE /st 3armcu 00beKTa _itemsCollected:

e ec/i UTPOK coOpast GOJIbIle UK PaBHO maxItems, TO OH BBIMIPAII,
0 YyeM HaM cooOIuUT labelText;

e B IIPOTUBHOM CJiy4da€ labelText MOKa3bIBaeT, CKOJIBKO IIPEIMETOB
OCTaJIOCh C06paTb.

OO0bsBIIsIEM METO/ ONGUI (), B KOTOPOM Pa3MeCTHM KOJI TTOJIb30BATE N b-
cKoro nHTepdetica.

CosmaeM 00DbEKT GUI.Box() ¢ yKa3aHHBIMHU Pa3MepaMu U CTPOKOBBIM
COOOIIEHIEM:

e KOHCTPYKTOp KJlacca Rect IpUHUMAeET 3HAYEHUS X, y — IIUPUHY U BbI-
COTY;

e [IO3UIIMA Rect OTCUMTBHIBACTCA OT BEPXHETO JIEBOTO yIJla 9KPaHa,
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e KOHCTPYKTOP new Rect (20, 20, 150, 25) npeobpasyercst B 2D-6J10K
B BEPXHEM JIEBOM YTJIY, KOTOPBIH HaxoauTcst B 20 eIMHUIAX OT JIEBOTO
Kpas, B 20 erHUIIAX OT BepxHero, umeet mupuy 150 u BicoTy 2.

® MblI cosraeM ele OfMH GUI.Box () IO/ ITOJIEM 3/[0POBBSI, YTOOBI OTOOPaA-
JKaTh TEKYIIee KOJTMIECTBO AJIEMEHTOB.

e Mbl cosaeM GUI.Label() IO IEHTPY BHU3Y dKpaHa s 0OTOOpaKeHust
labelText:

e [IOCKOJIbKY METO/L OnGUI() 3allyCKa€TCA HE MEHEE pa3a 3a Ka/lp, BCSIKHT
pas3 npu n3MeHeHNU 3HaYeHUs labelText n3MEHEHU HA 9KpaHe 6y,l[yT
BUAHbI MTHOBEHHO;

e BMECTO TOTO YTOOBI BPYUHYIO € IMHEHKOI OTMEPSITH CEPEINHY Kpa-
Ha, MbI MCIIOJIb3yeM CBOWCTBA IMUPUHBI U BBICOTHI KJlacca Screen,
9TOOBI IOTYYUTh AOCOIOTHBIE 3HAYEHUSI.

Terepp, 3a1ycTUB UTPY, Mbl YBUJIUM TPU HOBBIX dJIEMEHTA M1OJb30BaTE I b-
cKoro uHTepdeiica ¢ COOTBETCTBYIOMMMI 3HadeHussMu. [Tpu mogbope mpej-
MeTa OOHOBJIAIOTCS CUETYMKY labelText 1 _itemsCollected, KaK IMOKa3aHo
Ha puc. 8.10.

B m106011 urpe MOKHO BBIMTPATh WU MPOUTPaTh. /asee Mbl peansyem
YCIIOBHSI TIOO€/IbI U TOPAKEHMST M COOTBETCTBYIONINI UM TTOJIb30BATEBCKUT
nHTepdelic.

YcnoBusi nobeabl M nopaXeHus

Mbi peasinzoBaiu 6a30By10 UTPOBYIO MEXAHUKY U TIPOCTOM TTOJIb30BATENb-
ckuii maTepdetic, Ho B Hero Born Bce erre oTCyTCTBYeT BaXKHBIH 91€MEHT
UTPOBOTO JIU3aiiHa: ycaoBust mobebl 1 mopaxkerust. OHU OIpeesisIioT, KOT/ia
UTPOK BBIMTPBIBAET WJIN IIPOUTPLIBAET B UTPE, U BBITIOJIHSIOT TOT WU MHON
KO/l B 3aBUCUMOCTHU OT CUTYaIlUH.

B Habpocke UTPOBOTO JIOKYMEHTA B IJIaBe 6 Mbl U3JIOKUIIN YCIIOBHS TIOOEIbI
U TTOPAsKEHUS CIIEYIOIIUM 00Pa3oOM:

® 4T00bI TOOEUTD, HYKHO cOOpPaTh HA YPOBHE BCE MPEIMETHI U COXPAHUTD
x0Ts1 ObI 1 0YKO 370POBBST;

® yToOBI I[Ipourparb, HyKHO I10J1y4aTb YPOH OT BparoB /10 TE€X I10P, ITOKa
KOJIMYECTBO OYKOB 3/10POBbiA HE CTAHET paBHbIM 0.
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It yeaosst OyayT BoszieiictBoBath 1 Ha UT, 1 Ha HITPOBYIO MEXAHUKY, HO MbI
ysKe HACTPOWJIN CIleHapuii GameBehavior, 4TOOBI JaHHBIN BOITPOC ObLI peleH.
Haru cBoiicTBa 15T YTE€HMST ¥ [IJIsT 3aITACK CTaHyT 00padaThIBATh JTHOOYIO JI0-
TUKY, CBI3aHHYIO C UTPOH, a METOJ1 ONGUI () — IPOU3BOUTH U3MEHEHUST T10JTb-
30BaTeIbCKOTO MHTEPdetica, KOT/Ia UTPOK BBIMTPHIBAECT WUJIN IIPOUTPHIBAET.

B sToM mozpaszesie Mbl cobupaeMcs peaan3oBaTh yCeJaoBKe MoOe/bl, M0-
CKOJIbKY 1IOA0MpaTh IIPeAMEThl Halll UIPOK yike ymeerT. Korga Mbl nepeii-
JIeM K oBejieHuIo Bpakeckoro VU B ruase 9, 106aBUM JIOTUKY YCJIOBHS
nopaskenus. Baia cienyiomas 3agadya — OIPeIeNnThb ¢ TIOMOIIBIO KOJa,
10O JIN UTPOK.

Bpems peictBoBaTh. O603HauYaeM nobeay B urpe

Hawm Bceria xouercst 1aTh UTPOKY YETKYIO 1 MTHOBEHHYO OOPaTHYTO CBSI3b,
M09TOMY HAuHEM C J0OABJIEHHST YCIOBUS MOOEIbI, KAK TTOKA3aHO HIIKE.

1. JlobaBbre B ciieHapuii GameBehavior CJICAYIONIMI KO/

public class GameBehavior : MonoBehaviour
{

// 1

public bool showWinScreen = false;

private int _itemsCollected = 9;
public int Items
{
get { return _itemsCollected; }
set {
_itemsCollected = value;

if (_itemsCollected >= maxItems)

{

labelText = "You’ve found all the items!";

// 2

showlWinScreen = true;
}
else
{

labelText = "Item found, only " +

(maxItems - _itemsCollected) + " more to go!";

¥
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// ... VU3MeHeHMA He TpebywTca

void OnGUI()

{
// ... B GUI u3MeHeHuA He TpebywTcs ...
// 3
if (showWinScreen)
{
// 4
if (GUI.Button(new Rect(Screen.width/2 - 100,
Screen.height/2 - 50, 200, 100), "YOU WON!"))
{
}
}
}

}

2. 3ajyaiite IepeMeHHOIT Max Items 3HaYeHue 1 Ha TTaHesu Inspector, YTOOBI
IPOBEPUTH HKPaH MOOE/IbI, KaK MToKa3aHo Ha puc. 8.11.

Pasz6epem aTOT KOI.

e Mhur CO3/1a€M HOBYIO II€EPEMEHHYTO THUIIA bool, YTOOBI OTCJIEJ)KMBATb, KOTd
JIOJIZKEH ITOABUTHCA 9KPpaH HO6€ZII)I.

e VYcraHaBjuBaeM /I showWinScreen 3HaueHue true B CBOMCTBE /LIS 3a-
nucy 00beKTa Items, KOT/Ia UTPOK COOPAJT BCE TIPEIMETBL.

e lcmosb3yeM orepaTop if BHYTPU MeTOZa OnGUI(), 4TOObI IPOBEPUTD,
JIOJKEH JIK 0TOOPasKAThCs 9KPaH MOOE/IbL.

e CosjlaeM MHTEPAKTUBHBII 0OBEKT GUI.Button() B IIEHTPE DKpaHa C CO-
00IIIEeHUEM JIJIST UTPOKA:

e MeTO/| GUI.Button() Bo3Bpalaer 3HadeHue bool — true, KOrjia KHOIIKA
Haskara, 1 false, KOrjia HET.

e BCTpauBaHUE BbI30Ba GUI.Button() BHyTpu oliepaTopa if BbIIIOJIHAET
TeJIO oIlepaTopa if mIpu Ha’KaTUW KHOIIKU.

Ecmu JJIs ITapaMeTpa Max Items yCTAHOBJIEHO 3HaUY€HME 1, KHOIIKA BBIUI'PbI-
[Ia IMOABUTCA IIpU c60pe €IMHCTBEHHOTO UMEIOIerocsa Pickup_Item B ciieHe.
HasxaTtue kHONKU ceifyac HU K 4YeMY HE BCET, HO Mbl IIOIIpaBHUM 9TO B CJie-
AYIOIIEM pa3eJie.
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Ncnonb3oBaHue AONPEKTUB U NPOCTPaHCTB NMEH

B manubIit MOMEHT ycsioBue 1o0e/ibl paboTaeT Tak, Kak 0KUAAI0Ch, HO UTPOK
Jaxe 1ocJie To0e bl BCe ellfe MOKET YIIPABJISITh KAICYJ/I0i U He HMeeT BO3-
MOXKHOCTH TIepe3alyCcTuTh Urpy rocJje ee 3aBepiieHus. ¥ Unity B kiacce
Time ecTb CBOMCTBO timeScale, KOTOpOE IIPU 3HAUYEHUU © 3aMOPAKUBAET
urpoByio ciieHy. OiHaKo /71 epe3anycka UTpbl HaM HY’KeH JTOCTYT K TIPO-
CTPAHCTBY UMeH SceneManagement, KOTOPOE 110 YMOJYaHUIO HEJOCTYITHO U3
HalIMX KJIACCOB.

[TpocTpaHCcTBO MMEH — 3TO CTPYIITMPOBAHHBIN T10]T OTIPE/IeIEHHBIM UMEHEM
HA0OP KJIACCOB, CIIY/KAIUIA /I OPraHU3aI[ui OOJIBIINX TPOEKTOB U TIpe-
NOTBpaIeHns: KOHPINKTOB MeXKIY CIleHAPUSIMU, KOTOPbIe MOTYT UMETb
OZIMHAKOBbIe UMeHa. {5 rmosrydyeHust JocTyna K KjaaccaM IIpOoCTPaHCTBa
UMeH HeoOXOMMO J0OABUTD B KJIACC IUPEKTUBY using.

Bce cuienapun C#, cospannbie n3 Unity, n3HaYa bHO HAUMHAIOTCS C TPeX
2JIEMEHTOB using IO YMOJTYAHUIO, TOKA3aHHBIX HUXKE:

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

OHU TTO3BOJISAIOT MOJYYUTD JOCTYI K OOIIMM MPOCTPAHCTBAM MMEH, HO
B Unity u C# ecTb MHOTO JPYTOTO, 4TO MOKHO JJOOABUTDH C TIOMOIIBIO KJTO-
YeBOTI'O CcJIOBa using, 3a KOTOPbIM CJIe/IyeT UM ITPOCTPpaHCTBa NMEH.

Bpems gevictBoBaTh. HacTpavBaeM naysy u pectapT

[Tockosbky Urpa JoJKHa CTaBUTHCS Ha 11ay3y, KOTJia UTPOK BbBIUTPbIBAET
WJIU TIPOMTPBIBAET, CAMOE BPeMsi 00PATHTHCSI K TIPOCTPAHCTBY UMeEH, KOTOPOE
110 YMOJIYaHUIO He BKJIIOYEHO B HOBbIE clieHapun C#.

JlobaBbTe CIIeayoInil KO B ClieHapuil GameBehavior 1 3aIlyCTHUTE UTPY:

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

// 1
using UnityEngine.SceneManagement;
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public class GameBehavior : MonoBehaviour

{

// ... W3MeHeHus He TpebywTca ...

private int _itemsCollected = 9;
public int Items

{
get { return _itemsCollected; }
set {
_itemsCollected = value;
if (_itemsCollected >= maxItems)
{
labelText = "You’ve found all the items!";
showWinScreen = true;
// 2
Time.timeScale = of;
}
else
{
labelText = "Item found, only " + (maxItems -
_itemsCollected) + " more to go!";
}
}
}
// ... Lpyrve usmeHeHua He TpebywTcA

void OnGUI()

{
// ... B GUI usmeHeHua He TpebywTca ...
if (showWinScreen)
{
if (GUI.Button(new Rect(Screen.width/2 - 100,
Screen.height/2 - 50, 200, 100), "YOU WON!"))
{
// 3
SceneManager.LoadScene(9);
// 4
Time.timeScale = 1.0f;
}
}
}

289
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PasbepeM 3TOT KOJI.

e C noMoIIbIO KJIFOYEBOTO CJI0BA Using MbI 00aBJIsIEM IIPOCTPAHCTBO MMEH
SceneManagement, KoTopoe 06pabaThiBaeT BCIO JIOTHKY, CBSI3aHHYIO CO
crieroit B Unity.

e Mpr yCTaHaBJIUBAeM J1JIs1 CBOICTBA Time.timeScale 3HaueHue 0, 4TOOBI
NPpUOCTaHABINBATh UTPY, KOrJa OTO6pa>Ka€TCH 9KpaH no6ensl. JIo6oi
BBO/J CO CTOPOHBI I10J1b30BaTeEJIs 6yJ_IeT UTHOPUPOBATHCH.

® Mbl BoI3biBaeM MeTO/[l LoadScene() IIpM Ha)KaTUU KHOIIKU 9KpaHa BbI-
WUTPbBIIIA:

e MeTOJ LoadScene() HpUHUMAaET MHJAEKC CIIEHbI KaK ITapaMeTp int;

e IIOCKOJIbKY B HallleM ITPOEKTE €CTb TOJIbKO O/IHa CIl€Ha, Mbl UCITOJIb3y -
€M MHJIEKC 0, 4TOOBI Iepe3alnyCTuTb Urpy ¢ CaMoro HavaJsa.

® Mpur cOpacbiBaeM CBOWCTBO Time.timeScale Ha 3HAYEHME IO yMOJI4a-
HUIO 1, 94TOOBI IPH MEPe3aIyCcKe CIeHbl BCE JIEMEHTDI YIIPABJIEHUSI
OJKUJIN.

Ternepn, Koraa BbI OAOMPaeTe TPeIMeT U HAKUMAeTe KHOIIKY Ha 9KpaHe
noOe/Ibl, YPOBEHD Mepe3alyCKaeTcs1, BCe ClleHapuK U KOMIIOHEHTBI BOC-
CTAHABJWBAIOTCA /10 CBOWX MCXO/HBIX 3HAUEHWI M HACTPAUBAIOTCS /LIS
cJenylollero paynszal

[MoaBenem ntoru

[Mosnpasmsiio! B Hero Born terepps MoskHO urpath. Mbl peannzoBain Me-
XaHUKY MPbIKKOB U CTPeIbObl, 06paboTaiu (husnuecKue CTOJNKHOBEHUS
U cozanue 0ObeKTOB, a TakKe [0OABUIN HECKOJIBKO OCHOBHBIX dJIEMEH-
TOB MOJIb30BATEIHCKOTO HHTEpdeiica 17ist 0ToOpaskeHust 00pPaTHOI CBSI3U.
MbI 1aske JOTUIN 10 Tiepe3anycka yPOoBHs P Mobejie UTpoKa.

B manHOIi ry1aBe Mbl paCCMOTPEIN MHOTO HOBBIX TeM, M He 3a0bIBaiiTe BO3-
BpalaThbcs, MOBTOPSATh MaTepHasl, YTOObI 3aKPEINTh MOHUMAaHKUe TOTO, 13
Yero COCTOMT KOJI, KOTOPBIi MbI Harrcann. Ob6parurte ocoboe BHIMaHIE Ha
IepevrcIeHus, CBOMCTRA JJIs 3alMCH U JIJIsl YTEHHUs, a TAaKKe ITPOCTPAHCTBO
nmeH. C 9TOro MOMeHTa 110 Mepe Balllero y3HABAHUS BO3MOKHOCTEN SI3bI-
ka C# Koz Oy/IeT TOJbKO YCIOKHIThCSL.
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B careyionneii riaBe Mbl HayunM Bpakeckue 0ObeKThl GameObject o6paiiaTh
BHUMaHWEe Ha HAIETO UTPOKA, KOT/Ia MBI OyIeM TTOA0NPAThCS CAUITKOM
6sm3Ko. [locsie oOHapysKeHus Bpar HAaYHET TPECIe0BATh HAC U CTPEJISITh,
YTO YCJIOKHUT KU3Hb JIJI51 HAIlIeTO UTPOKa.

KoHTposnbHble Bonpockl. PaboTta
C MEXaHWNKOW

Kaxwue TUTIBI TaHHBIX XPAHATCS B TIEPEUNCIEHUSX ?
Kak cosmarp komnuio nmpedaba GameObject B 3aIyIieHHOM clieHe?

3. Kakwue cBoiicTBa IIEPEMEHHBIX TIO3BOJISTIOT 100aBJISATh (DYHKIMOHATBHBIE
BO3MOKHOCTH, KOTJIa K UX 3HAYEHMIO 00PAIIAIOTCS WK IIBITAIOTCS €ro
U3MEHUTDH?

4. Kaxoii merog Unity oroOpazaer Bce 00bEKTBI [10J1b30BATEIbCKOIO HH-
Tepdeiica B crieHe?



OcHoBsbl
1 NoBeJeHne Bparos

Yto6bl peasn3yemble B UTPe MEXaHUKW Ka3aJiCh PEabHBIMU, UTPOK 10T
JKEH IIPeo/10JIeBaTh CJA0KHOCTH, OIYIATh UX [IOCJIEJCTBU U [10JyYaTh
Harpazibl. bes aTux Tpex Beleil UIPOKY He3auyeM IepeKUBaTh 32 CBOETO
IepcoHasa, He TOBOPS yKe O NMPOJoJsKeHuU urpol. M XoTd cymiecTByer
MHOKECTBO UTPOBBIX MEXaHUK, OTBEUYAIOIIUX OJ[HOMY MW HECKOJIBKUM U3
9TUX YCJOBUM, HUUTO HE CPABHUTCS € IPOTUBHUKOM, KOTOPBII IIbITAETCS
HalTH U YHUYTOKUTD Bac.

Cosmarb yMHOTO Bpara — HEIIPOCTas 3a/ia4a, 1 4acTO OHA YpeBaTa JI0JITH-
MW CTapaHusiMu 1 pazodapoBanugamu. Oanako Unity mMeeT BCTPOEHHbIE
(byHKIIMM, KOMITOHEHTBI U KJIACCHI, KOTOPbIE MOXKHO 3a/IeHiCTBOBATH JIJIS
POEKTUPOBaHus u peanusaiuu cucrem VU B Gosiee yaoOHO /7TsT TIOJTb-
3oBaresig popme.

I WHCTPYMEHTbBI IOMOT'YT HaM 3aKOHYUTDb Hero Born n CO3/1aTb (l)yH,ZIa-
MEHT [JId N3Yy4YEHU A 6oJ1ee CI0KHbBIX TeM a3bika C#.

B aToii rmaBe MBI pAaCCMOTPUM TaKHeE TEMBI, KaK:

e cucrema Hauranuu Unity;

® craTuyeckue 0ObEeKThbl M HABUTAIIMOHHBIE CETKI;
® HaBUTAIlMOHHBIE areHTHI;

® [Ipolle/lypHOE MPOTrPAMMHUPOBAHNE 1 JIOTUKA;

® TioJiyYeHure U HaHeceHne YPOHa;

® yCJIOBHE TTOPasKeHus;

® MeTO/MKHU pehaKTOPUHTA.
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HaBuraumsa c noMouubio Unity

Korzia MbI TOBOPMM O HaBHUTAIUU B PEATbHON KU3HU, TO OOBIYHO NMEEM
B BHUJLy BOIIPOC O TOM, KaK jo0paTbest u3 Touku A B touky B. HaBurarius
B BUPTYAJIbHOM TPEXMEPHOM ITPOCTPAHCTBE pabOTaeT MPUMEPHO TaK JKe, HO
KaK y4eCTb OIBIT, KOTOPBIH JIFO/IN yCIIeJIN HAKOITUTh C MOMEHTA HAIIleTo T10-
siBsieHusT? MbI BeZib He Cpasy BCeMy Hay4YHJINCh. Bee HaBBIKHU, OT XOIBOBI 110
IJTOCKOI TOBEPXHOCTH JI0 OBEMA 110 JIECTHUIIE ¥ IPBIKKOB ¢ GOPAIOPOB,
MBI TPUOOPEN MmyTeM TIpakTHKU. Kak 3arrporpaMMupoBaTh BCe 3TO B UTPY
1 He COITH ¢ yma?

I[Ipesk/ie 4eM BbI CMOKETE OTBETUTD Ha JIFOOH U3 STUX BOIPOCOB, BAM HYKHO
3HATbh, KAKME KOMIIOHEHTbI HaBuranuu ectb B Unity.

KOMMNOHEHTbLI HaBMraumm

Pacckaxy kparko. Komanzna Unity norpatnsia MHOTO BpeMeHHU Ha COBep-
HIEHCTBOBAHME CUCTEMbl HABUTAIUYM U CO3/JaHNEe KOMIIOHEHTOB, KOTOPBIE
MBI MOKE€M MCII0JIb30BaTh JIJIs1 yIIpaBJIeHUs lepeMelieHueM UTPOBBIX U He-
WUTPOBBIX TlepcoHaxken. Kakaplii 13 pacCMOTPEHHBIX Jlajiee KOMITIOHEHTOB
BXOJ/IUT B CTAHJIAPTHYIO KoMILIekTaluio Unity 1 uMeeT BCTPOEHHbIE CJI0XK-
Hble (DYHKITUH.

e KommoHeHT NavMesh — 3TO, TIO CyTH, KapTa MOBEPXHOCTEI, TT0 KOTO-
PBIM Ha JAaHHOM YPOBHE MOKHO XO/UTh. CaM KOMIOHEHT CO3/IaeTCsl U3
reOMeTPUH YPOBHSI B IIpollecce, Ha3biBaeMoM 3arekanneM. /lobaBienie
NavMesh Ha ypOBeHbB TTO3BOJISIET CO3/IATh YHUKAIBHBIN PeCypc, Comepska-
U JaHHbIe HAaBUTAIIMU.

e Ecuu NavMesh — kapTta ypoBHS, TO NavMeshAgent — CJIOBHO MOJBUKHAS
¢dburypa Ha mocke. JI1060#t 0OBEKT ¢ TPUCOETNHEHHBIM KOMITOHEHTOM
NavMeshAgent aBTOMAaTHYeCKH M30ETaeT APYTUX areHTOB WJIH MPErsT-
CTBUI, ¢ KOTOPBIMU BCTYIIA€T B KOHTaKT.

e HaBuranuoHHast cucrteMa J0JKHA 3HATH O JII0OBIX JABUKYIIMXCS WV He-
MO/IBIKHBIX 00BEKTaX Ha YPOBHE, KOTOPbIE MOTYT 3aCTaBUTH NavMeshAgent
U3MEHHTD CBON MapipyT. JlobaBiieHre KOMIIOHEHTOB NavMeshObstacle
K 9TUM 00BEKTaM MO3BOJISIET CUCTEME 3HATD, YTO UX CJIEAYET U30eraTh.



294 fnasa 9 e OcHosbl N 1 noBeneHne Bparos

ITO JIaJieKo He TT0JTHOoe OIMcaHe HaBUTaIIMOHHOH cuctembl Unity, HO 1 ero
JIOCTATOYHO, YTOOBI Pa3oOpaThest ¢ TIOBeeHNeM Bpara. B manHoOI riiaBe Mbl
COCPENIOTOYMMCS Ha 1006aBIeHIY NavMesh Ha Halll yPOBEHb, HACTPOIKE TIpe-
(1)21621 Enemy Kak NavMeshAgent 1 mepeMellleHnu Hpe(ba6a Enemy /1J14 IBUKE-
HUA 110 3apaHee OpeIeIeHHOMY MapIIpyTy.

B 3Tolt rnaBe Mbl 6yAeM MCMNOIb30BaTb TOJIbKO KOMMOHEH-
Tbl NavMesh n NavMeshAgent, HO ecnv Bbl XOTUTE BAOXHYTb
B YPOBEHb 60MblUe XMU3HWU, TO MOYMUTaANTE, KaK co3AaBaTb
npenatcTeus: docs.unity3d.com/ru/current/Manual/nav-Crea-
teNavMeshObstacle.html.

Bara nepBast 3aj1aya B HaCTpOIiKe «yMHOTO» Bpara — C03/1aTh CeTKY NavMesh
HaJI <I1eTeX0IHBIMU 30HAMU» aPEHBbI.

Bpems gevictBoBaTh. HacTpamBaem NavMesh

Hactponm xomMrioneHT NavMesh HaIero ypoBHs.

1. Boibepute 06bEKT Environment, IEJKHUTE HA CTPEJIOYKE PSLOM CO
CJIOBOM Static Ha maHesm Inspector u BeiOepuTe BapuaHT Navigation Static

(puc. 9.1).
@ Inspector
a [ [Enviranment tic ¥
Tag | Untagged [ ¥ Nothing

Everything
YA i Transform | Lightmap Static
Position X |6.428871 Occluder Static
Rotation X0 Batching Static
Scale R avigato

1 Occludee Static
Add Com pol‘! Off Mesh Link Generation

q Reflection Probe Static

Puc. 9.1

2. Hasxxmure Yes, change children, Korzia mosiBUTCS AMAIOTOBOE OKHO, YTOOBI
YCTaHOBUTH BCe J0uepHIe 0OBEKThI Environment Ha 00beKT Navigation
Static.

3. Boibepute myHKT MeHio Windows » Al b Navigation 1 riepeiiinTe Ha BKJIAAKY
Bake. OcTaBbTe Bce 3HAUEHMS 110 YMOJTYAHUIO U HAKMUTE KHOIIKY Bake
(puc. 9.2).
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Ternepb Bce 06BEKTHI YPOBHS [TOMEYEHbI KakK Navigation Static; 9T0 3Ha-
YUT, Hallla HEeJJABHO CO3/[aHHasd ceTka NavMesh olleHMIIa UX JOCTYITHOCTb Ha
OCHOBE HAaCTPOEK CBOero NavMeshAgent 110 ymMosrdanuio. [0myObIM 11BeTOM
Ha TIPEIBIYIIEM PUCYHKe! 0603HAYEHBI TOBEPXHOCTH, IO KOTOPHIM MOKET
XOJUTh JIIOOOI 00BEKT € MPUCOEINHEHHBIM KOMIIOHEHTOM NavMeshAgent.
Kcrary, ero erre HaJio TPUCOETUHUTD.

Bpems [eACTBOBATb. HacTtpavnBaeM Bpa)eCKMX areHToB

3apeructpupyem 1pecad Enemy kKak NavMeshAgent.

1. Beibepure npedad Enemy, HasKMUTE KHOIIKY Add Component Ha I1aHeJn
Inspector 1 HaiijuTe NavMesh Agent. Ybenurecs, 4To Hpe(ba6 Enemy Ha
cuene oonosuiics (puc. 9.3).

2. BbI6epI/ITe KomaHzy Create » Create Empty B OKHe Hierarchy 1 Ha30BUTE HO-
BbIIL OOBEKT Patrol Route.

e BriGepure Patrol Route, HaxmuTe Create » Create Empty, 4T0OBI 100a-
BUTD JIOUEPHUI GameObject, 1 HA30BUTE eTo Location 1. Pacniosnoxure
Location 1 B OIHOM M3 YTJIOB ypoBHA (puc. 9.4).

3. CospaiiTe ele TpH IMyCTHIX J0YepHUX 00bEKTa BHYTPU Patrol Route,
Ha30BUTE UX Location 2, Location 3 1 Location 4 COOTBETCTBEHHO U pac-
[OJIOKUTE B OCTABIIMXCS YIJIaX YPOBHs, YTOOBI IOJYUMICS KBaJpaT

(puc. 9.5).

Jlo6aBjieHne KOMIIOHEeHTa NavMeshAgent K 0O0bEKTY Enemy JIaeT KOMITOHEHTY
NavMesh yKasaHUe 3aperrCcTpUPOBaTh Bpara Kak 00bheKT, MMEIOIIUI TOCTYI
K ero (pyHKITUSIM aBTOHOMHOW HaBUTAIUH.

Cosaanue yeTbipex MyCThIX UTPOBBIX 0OBEKTOB B KAJKIOM YTJIy YPOBHS MO~
3BOJISIET HAM HAPUCOBATh MApPIIPYT, KOTOPBIN Bpar M0JLKeH OyAeT maTpy-
JUpoBaTh. [PyNmupoBKa TOYEK MapIIpyTa B MYCTOM POAUTENbCKIIT OOBEKT
yrpoiaer obpaiieHre K HUM B KOJIE ¥ TTI03BOJIsSIET U30exKaTh Gecropsika
B niepapxuu. OcTanoch JUIIb HAMCATh KO, KOTOPBIN 3aCTaBJsgeT Bpara
UJITH 11O MAPUIPYTY, U 3TUM Mbl 3aliMeMCs1 B CJIE/LYIONIEM pasjieie.

! Hamowmnio, uto PDF-daiin ¢ nBeTHbIMYM MJLIIOCTPAIIUSIMA MOKHO CKA4aTh 10 CChLIKE

static.packt-cdn.com/downloads/9781800207806 ColorImages.pdf.
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[lepeMelleHne BpaXKeCKnX areHToB

Touku Uit MaTPyIMPOBAHUSI YCTAHOBJIEHBI, a B Tipedhabe Enemy eCTh KOM-
TMOHEHT NavMeshAgent, HO Teriepb HAM HY’KHO BBISICHUTD, KaK CChLJIAThCS HA
3TU MeCTa U 3aCTaBUTh Bpara JBUTAaTbCd CAMOCTOATENbHO. /{7151 9TOTO Ham
CHavaJIa HysKHO TOTOBOPUTD O BasKHOMN KOHIIETIIINU B MUPE Pa3pabOTKH TPO-
IPaAMMHOTO 00€eCIIeYeH s — O MPOLELyPHOM IIPOrPAMMUPOBAHU.

MpoLeaypHoe NporpaMMmUpoBaHne

Hecmorpst Ha, kazanock Obl, TOBOpSiIiee Ha3BaHKe, Hest TIPOIEYPHOTO TIPO-
rpaMMHUPOBAHUs He TaK MTPOCTa JJIsT MOHUMAaHWsI, TOKa BbI He paszbepeTrech
¢ Heil. Ho, Kak TOJIbKO BBI BCe TOMMeTe, TIPOBJIeM ¢ IIPOIEAYPHBIM KOIOM
6outbiiie He OyeT.

Jliobast 3a1aua, KOTOPast BBIMOJIHSIET OJIHY U TY JK€ JIOTUKY Ha OTHOM HJIM He-
CKOJIBKUX TIOCTIEIOBATEBHBIX OOBEKTAX, OTINYHO TIOXO/HT JIJIST TIAPAUTMBI
MPOTIelyPHOTO TPOTPAaMMUPOBaHU. Bbl yKe HEMHOTO 3aHUMAJIUCh TIPOITe-
JLyPHBIM IIPOTPAMMUPOBAHUEM ITPU OTJIA/IKE MACCUBOB, CITUCKOB U CJI0Bapei
C TTIOMOTIbIO TIMKJIOB for U foreach. Kaskaplii pa3 mpu BBITTOTHEHUN 3TUX
LIMKJIOB Bbl BBIIIOJIHSIJIM OJJMH U TOT K€ BbI30B MeTo/ia Debug. Log(), mocJie-
JOBATEIbHO TIepeOrpast KK Iblil 371eMeHT. Terepb mompobyeM HCmob30BaTh
JTAHHBIN HABBIK, YTOOBI MTOJYIUTE OOJIEE TIOIE3HbII PE3yJIbTaT.

OpHa u3 HanboJiee pacpoOCTPAHEHHbBIX 3a/a4 TIPOIEYPHOTO TPOTPaMMU-
POBaHMs — TIepeMelleHIe 2JIEMEHTOB U3 OIHON KOJUIEKIIUU B IPYTYIO ¢ 00-
paboTkoii B 1iporecce. Ham aTa mjiest TosKe MOJI0MAET, TOCKOJIbKY Mbl XOTHM
CCBIIATHCS HA KAK/IBIN IOUePHUI OOBEKT B IIYCTOM POIUTETHCKOM 0OBEKTE
patrolRoute 1 COXpPaHATH UX B CITHCKE.

Bpems aenctBoBaTh. [M0NyYeHME CChINIOK Ha TOYKM
naTpyMpoBaHUs

Tenepn, KOT/1a MBI TIOHSJIW OCHOBBI TIPOIE/lyPHOTIO TTPOTPAMMUPOBAHNS,
MPUIILIO BPEMST MOITPOOOBATH TONYYUTH TOYKU MAPIIPYTa MaTPyInPOBAHIS
1 coOpath UX B IPUTOHBIN JJist UCTTOJIB30BAHUS CITHCOK.
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1. JTobaBbre ciremyioniuii Ko/ B clieHapuii EnemyBehaviour:

public class EnemyBehavior : MonoBehaviour

{
// 1
public Transform patrolRoute;

// 2
public List<Transform> locations;

void Start()

{
// 3
InitializePatrolRoute();
}
// 4
void InitializePatrolRoute()
{
//5
foreach(Transform child in patrolRoute)
{
// 6
locations.Add(child);
}
}
void OnTriggerEnter(Collider other)
{
// ... W3MeHeHus He TpebywTca ...
}
void OnTriggerExit(Collider other)
{
// ... U3mMeHeHua He TpebywTca ...
}

}

2. Boibepure 06beKT Enemy U meperamiure 00bEKT Patrol Route M3 OKHA
Hierarchy B riepeMeHHY10 Patrol Route B clleHapuil EnemyBehavior
(puc. 9.6).

3. HaxkmMuTe 3HAYOK CTPEJIKU PSIOM C TlepeMeHHol Locations B OK-
He Inspector u 3amycTuTe UTpy. Bl yBUAMTE 3aM0JTHEHHBIH CIIMCOK
(puc. 9.7).
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PasbepeM 3TOT KOJI.

1.

CHauajia 00bsBUM [EPEMEHHYIO J1JII XPAHEHMs IIYCTOTO POAUTEIHCKOTO
oObexTa patrolRoute.

3aTeM 00DBSABIISIEM TIEPEMEHHYIO THIIA List U1 XpaHEHUST BCEX IOYEPHUX
KOMITOHEHTOB Transform oObeKTa patrolRoute.

ITocne aToro B MeTo/e Start() BbI30BeM MeTOL InitializePatrolRoute()
B MOMEHT 3aIlyCKa UTPHI.

Cosmaem InitializePatrolRoute() Kak NMPUBATHBINA CJIYKEOHBIN Me-
TOJ| JIJIsI TIPOIIEyPHOTO 3all0HeHsT 00beKTa locarions 3HaYEHUSIMU
Transform:

e TIOMHUTE, YTO TIPU OTCYTCTBUU MOIM(UKATOPA JIOCTYTIA IepeMeHHbIe
1 METO/IbI CTAHOBATCS MPUBATHBIMU IT0 YMOJYAHUIO.

3areM MbI UCIIOJIB3yeM orepaTop foreach /71 mepebopa KakI0ro 10-
JepHero GameObject B 00beKTe patrolRoute u HepeM UX KOMIIOHEHTHI
Transform:

e Kayk/Jblil KOMIIOHEHT Transform 3allMChIBAETCS B JIOKAJIbHOI ITepeMeH-
HOI child, 0ObsBIEHHON B 1IUKJIe foreach.

Haxoner, nepebupas gouyepaue oObeKThl B patrolRoute, MbI 106aBJIsIEM
Bce childTransform B CIIMCOK locations ¢ ITOMOIIBIO MeTO/1a Add():

e TakuM 0OpPa30M, HE3ABHCUMO OT TOTO, KaKHe M3MEHEHUsI MbI Oy/1eM
BHOCUTH Ha manesn Hierarchy, ciimcok locations Beerma Oyer 3a-
MIOJTHEH BCEMU J[0YePHUME 0OBEKTaMU U3 patrolRoute.

MbI MorJTi OB ¥ BPYYHYIO 3aHECTH KK/ OOBEKT-TOKAIMIO B CIUCOK,
repeTacKuBast X MpsIMO ¢ MaHesu Hierarchy Ha maHesib Inspector, HO TaKue
COEINHEHNS JIETKO TOTEPSITh UKW Pa30pBaTh. EcJM MBI TI03Ke BHECEM
U3MEeHEeHUs B UMeHa 0OBEKTOB, 100ABUM WJIH YAATUM OOBEKTHI WU TO-
MeHsIeM ellle YTO-HUOY /b, TO BCe MOKET MONTH mpaxoM. [opasno Gesomac-
Hee n y/106Hee IPOoIeAYPHO 3aIONHATH CIINCKU NI MaCCUBBI GameObject
B MeTojie Start().

Mo 3ToM NpuyYMHe A TaKxXe MNpearnoyMTato Anas noucka u co-
XpaHEeHMs CCbINTOK Ha KOMMOHEHTHI, MPUKPENJIEHHbIE K AaHHOMY
Knaccy, ncnonb3oBatb MeTog GetComponent() B MmeToge Start(),
a He Ha3Ha4yaTb MX Ha naHenu Inspector.
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Tenepb HaM HY>KHO, YTOOBI Bpar ABUIaJICS 110 MAPIIPYTY, KOTOPbINA MbI IIPO-
JIOXKUITA. DTO U Oy/IEeT BaIllel CIIeayonieil 3a1aueil.

Bpems gelictBoBaTh. MNepeMellaem Bpara

Korza cnincok Touek MapiipyTa U3BeCTEH U WHUITMAJIU3UPOBAH B METOJIE
Start(), MbI MOJKEM B34ATb KOMIIOHEHT NavMeshAgent Bpara n yCTaHOBUTH
€ro B TIEPBYIO TOUKY MapiipyTa. /[obaBbre B ciieHapuii EnemyBehavior cire-
JIYIOIIUHI KOJ 1 HAKMUTE KHOTIKY Play:

// 1
using UnityEngine.AI;

public class EnemyBehavior : MonoBehaviour

{

public Transform patrolRoute;
public List<Transform> locations;

// 2
private int locationIndex = ©;

/13

private NavMeshAgent agent;

void Start()

{
// 4
agent = GetComponent<NavMeshAgent>();
InitializePatrolRoute();
// 5
MoveToNextPatrolLocation();
¥
void InitializePatrolRoute()
{
// ... U3meHeHuAa He TpebywTca ...
¥
void MoveToNextPatrolLocation()
{
// 6
agent.destination = locations[locationIndex].position;
}

void OnTriggerEnter(Collider other)
{
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// ... WU3MeHeHuA He TpebywTcA
}
void OnTriggerExit(Collider other)
{

// ... WU3MeHeHuAa He TpebywTcsa
}

}

Pasbepem aTOT KOI.

1. MpbI mogkounu Kiaacc UnityEngine . Al ¢ TIOMOIIIBIO IMPEKTUBBI using,
4yTOGBI ClieHapuil EnemyBehaviour MMeJ JOCTYII K KJaccaM HaBUTAI[UN
Unity. Eciin KOHKpeTHO, TO HaM Hy>KeH NavMeshAgent.

2. 3areM MbI 00BSIBIISIEM MTEPEMEHHYIO /IS XpaHEHUST TOYKH, K KOTOPOI
B JIAHHBIM MOMEHT WJeT MPOTUBHUK. [I0CKOIbKY 2JIeMEHTHI B CITUCKE
HYMEPYIOTCSI C HYJIsI, MbI MOKEM 3aCTaBUTh Ipechab Enemy TiepeMemaThCst
MEKAYy TOUYKAMU IaTPYJANPOBAHUA B TOM MOPA/IKE, B KOTOPOM OHU Xpa-
HATCA B CIIUCKe locations.

3. OObsiBiIsIEM TIEPEMEHHYIO JIJIsT XpaHEHUsT KOMITOHEHTa NavMeshAgent,
IPUKPEIJIEHHOTO K 00beKTy Enemy. OHa OyieT MpUBaTHOI, TIOCKOJIBKY
HUKaKHe JIpyTue KJIAcChl He TOJIKHBI UMeTh K HeMY IOCTYTI UJTH U3Me-
HATH ee.

4. Tlocye 3TOTO C TIOMOIIIBIO METO/[a GetComponent () MbI HAXOJIUM U BO3-
BpalaeM MPUKPEINJeHHbIII KOMITOHEHT NavMeshAgent B IiepeMeH-
HYIO agent.

5. 3aTeM BBI3bIBaeM METOJ MoveToNextPatrolLocation() B MeToze Start().

Haxomner, o0bsaBasieM MoveToNextPatrollocation() Kak TTPUBATHBIN
METO/l M YyCTaHaBJIMBaeM 3HaYeHMne agent.destination:

e destination — 3TO IOJIOKEHNE B TPEXMEPHOM IIPOCTPAHCTBE B (pOP-
Mmate Vector3;

e BbI30B locations[locationIndex] 3axXBaTbIBAET DJEMEHT Transform
110 3aJlaHHOMY UHJIEKCY,

o Js0baBJleHUE .position MMO3BOJIAET COCAATHCA HAa KOMIIOHEHT Trans-
form 0OBbEKTA.

Ternepb 1pu 3amycKe CLEHBI CIIUCOK locations 3al0JIHsIETCS TOUKAMU T1a-
TPYJINPOBAHUA U BBI3BIBAETCS METO MoveToNextPatrollLocation() A
nepeMeleHns KOMIOHEeHTa NavMeshAgent Ha TIePBbBI 3JIEMEHT B CITHCKE.
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Cuenyromumm 1marom OyJieT ToodepeiHoe epeMelieHre BpakecKoro 00b-
€KTa 13 TIepPBOil TOYKU BO BCE OCTAJIbHBIE.

Bpems pencteoBaTb. BonnowaeM HenpepbiBHOE NaTpy/IMpoBaHMe
MeXay NoKaunsiMm

Hamn Bpar y:ke 3Haer, rjie ero repBagd TOYKa MaTPyJIUPOBAHUS, HO 3aTeM OH
ocTaHaBJIUBaeTCsa. MbI jKe XOTHM, 4TOOBI OH ITOCTOSIHHO IT€PEMEIIAJICS 110
MapIIPyTYy, 4TO MOTPebyeT AOMOJTHUTEIBHON JOTMKU B MeToaxX Update ()
" MoveToNextPatrollLocation(). Co3mainM 3TO IOBEJIEHUE.

JlobaBEkre B ciieHapHii EnemyBehavior CireyrOIINil KO M HAKMUTE KHOTIKY Play:

public class EnemyBehavior : MonoBehaviour

{

// ... WU3MeHeHua He TpebywTca ...

void Start()

{
// ... U3meHeHuAa He TpebywTca ...
}
void Update()
{
// 1
if(agent.remainingDistance < 0.2f && !agent.pathPending)
{
/] 2
MoveToNextPatrolLocation();
}
}
void MoveToNextPatrolLocation()
{
// 3
if (locations.Count == 0)
return;
agent.destination = locations[locationIndex].position;
// 4
locationIndex = (locationIndex + 1) % locations.Count;
}
// ... Dpyrve u3MeHeHus He TpebywTca ...
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PasbepeM 3TOT KOJI.

1. MbI 06bsiBIIsIEM MeTOJL Update () 1 06aBIIsieM oreparop if, 4ToObI mpo-
BEpPUTh, BEPHbI JIM [Ba YCIOBHSL:

e CBOIICTBO remainingDistance Bo3BpaliaeT HHGOPMAIIUIO O TOM, KaK
JTaJIEKO KOMIIOHEHT NavMeshAgent HaXOQUTCA OT TOYKN HA3HAYECHUI,

e CBOUICTBO pathPending Bo3BpalaeT UCTUHY UJIU JIOKb B 3aBUCUMO-
CTH OT TOTO, Bbruucssier au Unity myTh 1J1s1 KOMIIOHEHTa NavMesh-
Agent.

2. Eciu agent HAXOMTCS CAUIIKOM OJIU3KO K MECTY Ha3HaYeHUsT U HOBBIIA
IIyTb HE BbIYMCJAETCH, TO OlepaTop if BO3BpallaeT UCTUHY U BbI3bIBAET
MeTo/ MoveToNextPatrolLocation().

3. 3xech Mbl 100aBUIN OnepaTop if, uTOOBI YOEAUTHCS, YTO CIIMCOK loca-
tions He IMyCT M MOKHO CIIOKOWHO BBITIOJTHATH MeTO] MoveToNextPat-
rolLocation():

e €CJIU CIIMCOK locations IIYCT, TO Mbl UCIIOJIb3ye€M KJIIOYE€BOE CJIOBO
return, 9TOOBI BBIITH U3 METO/A, HE TIPOLOJIKASL.

Takoi MeToA Ha3blBAeTCs 3alMTHLIM MPOrpaMMUPOBAHUEM,
N B COYETaHMU C pedakTOpUHroM OH BECbMa MOMe3eH U [A0S-
)KEH OblTb B BalLEM apCeHase, ec/in Bbl NEPEXOANTE K C/IOXKHOW
pabote c a3blkoM C#.

4. 3arteM K 3HaUE€HUIO locationIndex MbI HpI/I6aBJIH€M 1 ¥ IpUMeHsAeM OCTa-
TOK OT eJjieHud Ha location. Count:

e uHeKc Oyer yBeanunBaThest ¢ 0 10 4, a 3arem cHoBa craHeT paseH 0,
1 TPAEKTOPUS Bpara, TakuM 00pa3oM, 3aMKHETCST;

e OTIEpaTOp MOYJs BO3BPAIIaeT OCTATOK OT JIBYX JEJTUMBbIX 3HaUe-
HUW — 2, eJieHHOe Ha 4, IMeeT OCTATOK 2, TT03ToMy 2 % 4 = 2. AHa-
JIOTUYHO 4, /ielieHHoe Ha 4, He UMeeT OCTaTKa, MoaToMy 4 % 4 = 0.

[JleneHve nHAeKca Ha MakCUMasrbHOE KOMMYECTBO 3/IEMEHTOB
B KO/IEKLMM — KITAaCCUYECKMIA Crocob HalTu cneayrowmin ane-
MeHT. Ho ecnn Bbl 3abbiK, Kak paboTaeT 3TOT onepaTop, TO
BEPHUTECH K rnaBe 2.
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Terepb HAM HY’KHO B KayKJIOM KaJipe MeToia Update () TTPOBEPATD, IBUKET-
CsI W Bpar K CBOEMY YCTaHOBJIEHHOMY MeCTY matpyanpoBanus. Korma on
HpI/I6JII/I>Ka€TCH, BBITIOJTHSIEM METOJI MoveToNextPatrolLocation(), KOTOPBIi
yBeJIn4nBaeT locationIndex U 3a7iaeT CJAEAYIOIIYIO TOUKY IIATPY/IMPOBAHUS
B KayecTBe IIyHKTa HazHaueHus. Eciiu Bbl pagMecTuTe 1aHesb Scene BHU3Y,
psioM ¢ OKHOM Console, Kak 1oKa3aHo Ha puc. 9.8, u HaxxkmeTe Play, TO cMoxKe-
Te HabJII0/1aTh, Kak mpedab Enemy MepeMeIaeTcst o yriaM YPOBHSI.

Tenepb Bpar ABUIKETCS 110 MapuUIPyTy HaTPYJIUPOBAHUS BHYTPU YPOB-
Hs1, HO HE WIIEeT U He aTaKyeT UTPOKa, KOraa TOT MpubINKaeTcst K HeMy.
YT06bI 3TO UCIIPABUTH, UCIIOIH3YEM KOMIIOHEHT NavAgent B CJIeIyIOIeM
pasjeJe.

MexaHunKa Bpara

Terepnb, Kor/1a HAIl Enemy HEIIPEPBIBHO MATPYJIUPYET MepPUMeTp, TPHUIILIO
BPEMsI IaTh eMy COOCTBEHHYIO MEXaHUKY B3aUMOIENCTBUS. BbLI0 ObI CKyYHO
UTPaTh, €CJIU ObI MBI He JIaJIH BPary BO3MOKHOCTD HAITACTh Ha HAC.

HaliTh 1 yHUUTOXNTb

B aToM paszmesie Mbl peanusyeM IepeKIodeHne [EJU BPakKeCKOro KOMIIO-
HeHTa NavMeshAgent, KOT/Ia UTPOK IPUOIMKAETCS CAUIIKOM OJIM3KO, 1 Ha-
HeceHKe YPoHa B CJIydae CTOJKHOBEHMS. YCIENIHO «IIOBPEKIass» UTPOKa,
Bpar OyeT BO3BpallaThCsa Ha CBOI MapUIPYT IATPYJIUPOBAHUS 10 CIIELY-
1omeit Berpeun ¢ urpokom. OHAKO MBI He COOMPAEMCs OTAaBaTh UTPOKA Ha
pactepsanue. MbI Takske 100aBUM KOJI LISl OTCJIEKMBAHUS 3/0POBbs Bpara,
II03BOJIMM TIOHATb, KOT/[a BEICTPEJ MIPOKA IIOMAJ 110 BPary U KOIja ero He-
00XOIMMO YHUYTOKUT.

Bpemsi geictBoBaThb. MeHsiEM MyHKT
HasHayeHWsa areHTa

Tenepp, kKorga npedab Enemy mepeMeniaeTcs o MapuIpyTy, HaM HYKHO
MOJIYYUTD CCBLJIKY Ha IMO3UINIO UTPOKA U U3MEHUTH IIYHKT Ha3HAYECHUS
NavMeshAgent.



309

MexaHuvka Bpara

86 "uUd




310 fnasa 9 e OcHosbl N 1 noBeneHne Bparos

JTobaBbre B clieHapuii EnemyBehavior CJIEAYIONINIT KO/l M HAKMUTE KHOIIKY Play:

public class EnemyBehavior : MonoBehaviour

{
// 1
public Transform player;

public Transform patrolRoute;
public List<Transform> locations;

private int locationIndex = ©;
private NavMeshAgent agent;

void Start()

{
agent = GetComponent<NavMeshAgent>();

/] 2
player = GameObject.Find("Player").transform;

// ... Dpyrue usMeHeHUA He TpebywTcA ...

}

/* ... HeT u3meHeHun B Update,
InitializePatrolRoute wuau
MoveToNextPatrolLocation ... */

void OnTriggerEnter(Collider other)
{

if(other.name == "Player")

{
// 3
agent.destination = player.position;
Debug.Log("Enemy detected!");
}

void OnTriggerExit(Collider other)
{

}

// ... U3MeHeHus He TpebywTca ...

¥

Pasbepem aTOT KO/I.

1. Cuauasia Mbl OOBSIBUJIH TIYOJIMYHYTO TEPEMEHHYIO JIJIsT XPAHEHST 3HAYE-
HUsI KOMIIOHEHTa Transform KallCyJibl HTPOKa.
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2. 3areM MbI KCIIOJIb3yeM METO]] GameObject.Find("Player"), 4uToOBI Bep-
HYTh CCBUIKY Ha OOBEKT UTPOKA B CIIEHE:

e 06aBJIeHNE TIPUITUCKY . transform MO3BOJISIET HATIPSIMYIO COCJIATHCS
Ha KOMIIOHEHT Transform B TOi1 e CTpoOKe.

3. Haxonerlr, Mbl ycTaHaB/IMBaeM 3HaueHue agent.destination Ha moJioxe-
HUe UTPOKa B MeTo/ie OnTriggerEnter () BCSAKUI pas, KOT/a UTPOK BXOJUT
B 30HY aTaKu Bparos.

Ecsiu BBI 3amyctute Urpy M MOOW/IETE CAUNIKOM OJTU3KO K HAIlleMy He-
JPeMJIIOIEMY Bpary, TO OH Pe3Ko U3MEHUT HaMepeHUs], COUJIET CO CBOErO
IyTH U HANPaBUTCS K BaM. Kak TOJIbKO OH HACTUTHET UTPOKa, 3apaboTaer
KOJI B MeTo/ie Update() u mipechab Enemy BEPHETCST Ha MAPIIPYT.

Hawm Bce €I1€ HY/KHO, YTOObI Bpar MOT' KAKMM-TO 06pa30M HaBPE€AUTDH UT'PDOKY,
W HUIJKE Mbl Y3HA€EM, KaK 3TO CA€IATb.

BpeMs aeictBoBaThb. CHMKAEM 340POBLE UIPOKa

MbiI ysKe MPUIOKUIN HEMAJIO YCUJIHIA, YToOBI CO3/[aTh Bpara, HO OKa HaM
BCE ellle CKyYHO, Be/lb HUYEro He MPOUCXOUT, Korja mpedad Enemy cras-
KuBaercs ¢ 1npedaboM Player. YToObl 5TO UCIIPABUTH, Mbl CBSIKEM HOBYIO
MEXaHUKY Bpara ¢ MEHE/[?KEPOM UTPBbI.

JlobGaBsTe B crieHapuii PlayerBehavior cieayomuil Koja u HaskMuTe Play:

public class PlayerBehavior : MonoBehaviour

{

// ... W3MeHeHMe nybAUYHbIX NepeMeHHbIX He TpebyeTcs ...

private float _vInput;
private float _hInput;
private Rigidbody _rb;
private CapsuleCollider _col;

// 1
private GameBehavior _gameManager;

void Start()

{
_rb = GetComponent<Rigidbody>();

_col = GetComponent<CapsuleCollider>();
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¥

// 2
_gameManager = GameObject.Find("Game
Manager") .GetComponent<GameBehavior>();

}
/* ... HeT usmeHenuit B Update,
FixedUpdate wuan
IsGrounded ... */
// 3
void OnCollisionEnter(Collision collision)
{
/] 4
if(collision.gameObject.name == "Enemy")
{
//5
_gameManager .HP -= 1;
}
}

Pasz6epem aTOT KOI.

1.

OO0bsiBITIEM TPUBATHYIO TIEPEMEHHYIO [I7IsI XDAHEHUST CCHLIKU HA 9K3€M-
IJIAp GameBehavior Ha CIeHE.

3areM HaXO/IMM 1 BO3BpaIllaeM CIieHapuii GameBehavior, TPUKPETIEHHBIN
K 0OBEKTY Game Manager Ha CICHE:

e TCIIOJIb30BaHWE MeTo/Ia GetComponent () B TOU Ke CTPOKe, UYTO U Ga-
meObject.Find(), IM03BOJIsIET U30ABUTHCS OT JIMIITHETO KOJA.

[TocKoJIbKY MIMEHHO ¢ 0OBEKTOM Player Oy/IeT CTAIKUBATHCS BPar, IMEET
cMbICT 00BSBUTH METOJ] OnCollisionEnter() B ciieHapuu PlayerBe-
havior.

3aTeM Mbl IIPOBEPIEM UM CTAJIKUBAIOIIErocs: 00beKTa; ecii 9To mpedad
Enemy, TO BBIIIOJIHIEM oliepaTop if.

Haxomnerr, BolunTaem 1 13 3/[0POBbS UTPOKA C TTOMOIIBIO 9K3EMILIIpa
_gameManager.

Kask/plii pas, korja Bpar HaX0/IUT U HallaJlaeT Ha UTPOKA, MeHe/[Kep UIPbI
aKTHBM3UPYeT CBOHCTBO set mapameTpa HP. B nuTepdeiice nossutcst HoBoe
3HaueHUe 37I0POBbS UTPOKA; ITO 3HAUMT, UTO U y HAC TOSIBUJIACH BO3MOJK-
HOCTH 100aBUTH HEKYIO JIOTIOJIHUTEIBHYTO JIOTHKY YCIOBUS TIOPAKEHUS,
HO 4yTh MO3:Ke.
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Bpems geiictBoBaTh. O6HAPYXXMBAEM CTOSIKHOBEHNS C NYJISIMU

TeHepb, KOrZla y HaC €CTb YCJIOBHUE [TIOPpasKEeHUA, TIPUIILIIO BPEMS aTh HAlllEMY
HUTPOKY BO3MOKHOCTDb OTOUTHCS OT Bpara.

WsmenuTe ko1 ciieHapust EnemyBehaviour:

public class EnemyBehavior : MonoBehaviour
{

public Transform player;

public Transform patrolRoute;

public List<Transform> locations;

private int locationIndex = ©;
private NavMeshAgent agent;

// 1
private int _lives = 3;
public int EnemyLives
{
// 2
get { return _lives; }

// 3
private set

{

_lives = value;

/] 4

if (_lives <= 0)

{
Destroy(this.gameObject);
Debug.Log("Enemy down.");

/* ... HeT u3meHeHui B Start,
Update,
InitializePatrolRoute,
MoveToNextPatrolLocation,
OnTriggerEnter wan
OnTriggerExit ... */

void OnCollisionEnter(Collision collision)

{
// 5
if(collision.gameObject.name == "Bullet(Clone)")

{
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// 6
EnemyLives -= 1;
Debug.Log("Critical hit!");

}

PasbepeM 3TOT KOJI.

1. MbI 06bsIBIIIV TPUBATHYIO TIEPEMEHHYIO TI0/] Ha3BaHueM _lives, myOJrimd-
HbBI1 aHAJIOT KOTOPOi Ha3bIBaeTCs EnemyLives. JTO TO3BOJIUT HaM yIIPaB-
JIATD 37I0POBbEM Bpara, Kak Mbl y’Ke JleJlali B ClieHapuu GameBehavior.

2. 3areM MBI TOBOPUM CBOMCTBY get BCeT/ia BO3BpalaTh _lives.

3. Jlasiee MbI UCIIOJIb3YeM private set, 4TOOBI CBS3aTh HOBOE 3HAUYEHUE
EnemyLives ¢ _lives.

[o aToro Mbl He MCnonb30Banu BapuaHThl private set u get, HO
Y HUX MOTyT BbITb CBOM MOAMMUKATOPbI AOCTYMA, Kak 1 y ntoboro
ZApYroro UcnosHsieMoro koaa. Takoe o6bsiBNeHMe 03HaYaeT, YTo
TOJSIbKO POAUTENBCKUIA KNacc byaeT MMETb AOCTYN K CBOWCTBaM.

4. 3areM MbI 100aBJIsIEM OTIEPATOP if, B KOTOPOM TIPOBEPUM, CTAJIO JIU 3HA-
deHue _lives WK PaBHO @, 03HAYAIOIIEE, YTO Enemy JIOJIKEH OBITH MEPTB:

e B ITOM CJIyda€ Mbl YHUYTOKAEM GameObject Enemy 1 BBIBOJIM COO6H_I€-
HHE B KOHCOJIb.

5. IockosbKy ¢ Ty/asiMU CTAJIKWBAETCSI UMEHHO Enemy, Pa3yMHO IIPOBe-
PSATH 3TN CTOJIKHOBEHUS B CIleHapuM EnemyBehavior B MeTOZ€e OnCol-
lisionEnter().

6. Haxkomelr, ecsit UM CTAJIKUBAIOIIETOCS 0OBeKTa COOTBETCTBYET IIyJI€, MbI
yMeHbIlaeM EnemylLives Ha 1 1 BIBOJUM JIPyroe C006meHI/Ie.

Ob6paTtnte BHMMaHue, 4to Mbl npoBepsieM ums "Bullet(Clone)",
xoTs1 npedab Ha3biBaeTcs Bullet. Aeno B ToMm, yto Unity gobas-
nset cydpdukc (Clone) k nobomy 0b6beKTy, co3gaHHOMY C MO-
Moulbto MeToza Instantiate(), KOTopbIN Kak pas 1 UCMOb3yeTcs
B Hallen Nornke cTpesnbosbi.

MoxHo Takxe npoBepsATb Ter GameObject, HO 3To yxe MeTof,
NpuUCywmin uMeHHo Unity, @ Mbl NpeanoynTaem paboTaTb C Yu-
cTbiM C#.
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Terepb UTPOK MOJKET JaTh OTIOP, KOT/Ia BPAr MOMBITAETCS 3a0paTh €ro
JKM3HDb. BhICTPEsIMB BO Bpara TPUIK/bl, Mbl YHUUTOXUM ero. V1 cHoBa uc-
M0JTh30BaHNEe HAMU CBOUCTB get M set /7Is1 00pPaGOTKH OTOJHUTENBHON
JIOTUKU OKa3bIBAeTCsI THOKUM 1 MacinTabupyembiM pererrem. Ham ocra-
JIOCh C/IeJIaTh TMOCTEAHUI ar — 100ABUTh UTPOBOMY MeHE/KePY YCIOBHEe
HOPaXKeHUs.

Bpemsi aeictBoBaTb. OBHOBNSIEM UFPOBON MeHeaXep

YT1006bI OJTHOCTHIO peajin30BaTh YCJIOBUE ITOPAKEHNM A, HaM HYKHO 0OHOBUTH
KJIaCC MEHE/IKEPA.

OTtkpoiiTe ciieHapuii GameBehavior 1 [00aBbTe B HETO CJEAYIOMINIT KOI.
3arem maiite pedaby Enemy TPUIK/IBI CTOJIKHYTHCS C BAMU:

public class GameBehavior : MonoBehaviour

{
public string labelText = "Collect all 4 items and win your

freedom!";
public int maxItems = 4;
public bool showWinScreen = false;

// 1
public bool showLossScreen = false;

private int _itemsCollected = 0;
public int Items
{

}

// ... W3MeHeHuAa He TpebywTca ...

private int _playerHP = 3;
public int HP
{
get { return _playerHP; }
set {
_playerHP = value;

// 2

if(_playerHP <= 0)

{
labelText = "You want another life with that?";
showLossScreen = true;
Time.timeScale = 0;

}

else
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{
labelText = "Ouch... that’s got hurt.”;
}
}
}
void OnGUI()
{
// ... WU3MeHeHua He TpebywTca ...
// 3
if(showLossScreen)
{
if (GUI.Button(new Rect(Screen.width / 2 - 100,
Screen.height / 2 - 50, 200, 100), "You lose..."))
{
SceneManager.LoadScene(0);
Time.timeScale = 1.0f;
}
}
}

¥
PasbepeM 3TOT KOJI.

e CHauajia MbI OOBSIBJISIEM TIEPEMEHHYTO public bool, B KOTOPOIT XpaHUTCST
nHgopMaIns 0 TOM, Kor/ia B unTepdeiice 10KeH MOSBUTHCSA 9KPaH T10-
pasKeHHUsI.

e 3arem pobasiigeM oreparop if, 4ToObl oMMaTh MOMEHT, KOT/[a 3HAYEeHUE
__playerlives mazjaeT HIKE O:

e CCJIM OTO IIPOM3OIILIO, TO MeHSAEeM labelText, showLossScreen, a TaKkKe
Time.timeScale;

e €CJIU UTPOK OCTAJICA JKUB IIOCJIE€ CTOJIKHOBEHUS C BparoMm, To labelText
BBIBO/IUT /IPYyTroe€ COO6HleHI/Ie.

e [HakoHell, Mbl IIOCTOSIHHO [IPOBEpsieM, UCTUHHO JIK YCJIOBHUE showLoss-
Screen, TOCJIE YETO CO3/Ia€M U BBIBOJMM KHOTIKY TOTO K€ pa3Mepa, 4To
U KHOTIKA TT00€/IbI, HO C IPYTHM TEKCTOM:

e KOT/A TT0JIh30BaTeNb HAKMMAET KHOIKY TIOPasKeHUs, YPOBEHD Iepe-
3aIycKaeTcsi, 3HaueHue timeScale cOpachiBaeTCst Ha 1 M yIIpaBJIeHUE
BO3BPAIAETCS K UTPOKY.

Bot u Bce! Mbl ycrenHo 1o6aBujii «yMHOTO» Bpara, KOTOPbIil MOKeT Ha-
HECTH YPOH UTPOKY U MOJYUIUTH C/IauH, a TaKKe J0OABUIIN 9KPAH Mopaxke-
Hst. [Ipesk/ie 4eM Mbl 3aKOHYUM 3Ty TJIABY, HAM HY;KHO 00CY/IUTB €1Ile O[HY
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BaJKHYIO TeMYy — KakK M30eKaTh HAMMCAHUS TIOBTOPSIONIETOCs Kojia. Takoi
KO/l — IPOKJISITUE JIJIs1 BCEX IPOrPaMMUCTOB, 1I03TOMY JIyullle KaK MOKHO
paHblile HAyYUThCsS U30aBJSATHCS OT HETo!

PethakTOpUHI — AepXXnM KoA B UNCTOTE

Ab6pesuatypa DRY (Don’t Repeat Yourself) — ruaBnast manTpa paspa-
6oTurKa nporpaMMHoro obecriedennst. OHa MOACKa3bIBAET, KOT/A BbI IIPH-
HUMaeTe IJI0X0€ UM COMHUTENBHOE PEllieHre, U TI03BOJIsIeT 4YBCTBOBATh
VIOBJIETBOPEHHE TIOCJIe XOPOIIO BBIMOJHEHHON PaboThI.

Ha npakrtuke OBTOPSIIONIUICS KO/ UCIIOJIb3YETCS B IIPOrPaMMUPOBAHUA
JOBOJIbHO YacTo. [TombiTka n36eKaTh TOBTOPOB U MOCTOSTHHbBIE PA3MBbIIILIE-
HIsT O OY/IYIIEM CO3/I/LYT B BAIIEM MPOEKTE CTOJIBKO CIOKHOCTEH, UTO JTake
He 3axo04eTcd ero nozesbiBaTh. bosee apdexkTBHO 1 pa3zyMHO MOA0UTH
K paboTe C TIOBTOPSTIONIMMCST KOJIOM TaK: OMIO3HATh MECTA, T/l OH BO3HUKAET,
a 3aTeM HalTH crocob yaanuTh ero. JlaHHas 3amaya Ha3biBaeTcst pehakTo-
putroM. [TpuMeHUM KallebKy 9TOTo BOIIeOCTBA K KJaccy GameBehavior.

Bpems peictBoBaTh. Co31aeM MeTOA rnepesarnycka

Yro6b! poBecTH pedaKTOPUHT KOJa TIepe3anycka yPOBHsI, U3MEHUTE Clie-
Hapuii GameBehavior ciielyonum 06pa3oMm:

public class GameBehavior : MonoBehaviour

{
// ... W3MeHeHua He TpebywTca ...
// 1
void RestartLevel()
{

SceneManager.LoadScene(9);
Time.timeScale = 1.0f;

}
void OnGUI()
{
GUI.Box(new Rect(20, 20, 150, 25), "Player Health: " +
_playerLives);
GUI.Box(new Rect(20, 50, 150, 25), "Items Collected: " +
_itemsCollected);

GUI.Label(new Rect(Screen.width / 2 - 100, Screen.height - 50,
300, 50), labelText);
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if (showWinScreen)

{
if (GUI.Button(new Rect(Screen.width/2 - 100,
Screen.height/2 - 50, 200, 100), "YOU WON!"))
{
// 2
RestartLevel();
}
}
if(showLossScreen)
{
if (GUI.Button(new Rect(Screen.width / 2 - 100,
Screen.height / 2 - 50, 200, 100), "You lose..."))
{
RestartLevel();
}
}

}

Paszbepem aTOT KOI.

1. CuHauasia oObsIBUM IIPUBATHBIN MeTO/] RestartLevel(), KOTOPbIil OyieT
BBITIOJIHATH TOT JK€ KOJI, YTO U KHOTIKYM BBIUTPBIIIA,/ TIPOUTPHIIIA B METO-
Jie OnGUI().

2. 3areM 3aMeHsieM 00a DK3eMILISIPa KOJa Iepe3alrycka B OnGUI () BHI30BOM
MeTo/1a RestartLevel().

[TpoaHam3npoBaB KojI, BBl BCET/A HalizieTe MecTa, riie Tpedyetcst pedakTo-
puHr. IToce/ireit, XoTh 1 Heobs3aTeIbHOM Ballieil 3a1a4eii Oyaer peakToOpuHT
JIOTHKH TT0O€/IbI/TIOPAKEHNST B MEHE/IFKEPE UTPBI, UTO MbI 1 C/IeJIaeM HIUIKE.

NcnblTaHne repos. PedakTopum
NTOTUKY BbINMPbILLA/MpOUrpbILLIa

[Toka Baiie co3nanme HaCTPOEHO Ha PePaKTOPHHT, BbI MOTJTU 3aMETUTb, YTO
KOJI, OOHOBJIAIONINIT 3HaueHKe labelText, showWinScreen/showLossScreen
U Time.timeScale, IOBTOpPsieTCs B OJIOKE set M y Lives, n y Items. 3ajaua
TaKOBA: HAMMKCATh TPUBATHYIO BCIIOMOTATEIbHYIO (DYHKITMIO, KOTOPAst TIPH-
HUMAaeT TTapaMeTPhI /I KaXK0i U3 9TUX TlepeMeHHbIX W TTPUCBANBAET UM
3HaYeHMs. 3aTeM 3aMEHUTE TOBTOPSIONUICS KO/l B 00beKTaxX Lives 1 Ttems
C TIOMOIIBIO BBI30Ba HOBOTO METO/IA. YJIAUHOTO KOJNPOBAaHMS!
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[MoaBegem ntoru

Ha stom B3aumojieticTBue Enemy 1 Player MOXKHO CYUTATh TOTOBBIM. MBI yme-
€M HaHOCHTD YPOH, a TaK/Ke MoJydaTh €ro, TePSATh JKU3HU U GpocaTh Bpary
BBI30B, U BO BCEX THX CJIyYasix y Hac 0OHOBIsteTcst mHTepdeiic. C moMOIIbIo
HaBUTAIIMOHHON cucteMmbl Unity HalliM Bparu Xo/sT 110 apeHe U 1epexo-
JIAT B PEKUM aTak¥, HAXO/SICh HA OINPE/IEJIEHHOM PACCTOSIHUU OT UTPOKA.
Kaxpiit GameObject oTBevaeT 3a cBOe MOBe/IeHNE, BHYTPEHHIOI JIOTUKY
U CTOJIKHOBEHUSI 0OBEKTOB, a UIPOBOI MEHEKEP OTCJIEKUBAET IIePEeMEH-
HbIe, KOTOPbIE YIIPABJISAIOT COCTOSTHUEM UTPbl. HaKoHel[, Mbl Ha TPOCTOM
npuMepe MOTOBOPUJIN O TIPOIEIYPHOM MPOTPAMMHUPOBAHUU U O TOM, KaK
OYKMCTUTD KOJI, €CJIi aOCTParupoBaTh MOBTOPSIIONINECS HHCTPYKITMKA B OT-
JIEJIBHBIX METOAX.

Ha manHOM 9Tare BbI IOJKHBI TIOYYBCTBOBATD YI0BJIETBOPEHNE, 0COOEHHO
€CJIV HaYaJId YUTATh KHUTY, OYAydu aOCOTIOTHBIM HOBUYKOM. OCBOUTH
HOBBII SI3BbIK IPOIPAMMUPOBAHUS B IIPOIIECCe CO3/1aHusl TIOJHOIEHHON pa-
Goueil UTpbl — HEMPOCTast 3a/1a4a. B ciieyionieil riaBe Bbl MO3HAKOMUTECH
¢ HEKOTOPbIME OoJtee CIOKHBIME TeMamu si3bika C#: ¢ Moaudukatopamu
TUTIOB, TIEPETPY3KOHN METOI0B, MHTepdelicaMi U paciiMPeHUIMHU KJIacCOB.

KoHTponbHble Bonpockl. A 1 HaBuraums

1. Kak B ciiene Unity co3naercss KOMITOHEHT NavMesh?
Kakoit KoMIIOHEHT TTO3BOJISIET OTIPEIETUTH GameObject 15T NavMesh?

3. Tlpumepom Kakoro MeTo/la MPOrPAMMUPOBAHUS SIBJISETCST Peau3alius
OJTHOM U TOI JKe JIOTWKHU Ha OJTHOM MJTH HECKOJIBKUX OOBEKTaX TOAPSI?

4. Yro o3nauvaer ab6peBuarypa DRY?



CHOBa 0 TUNax, MeToaax
N Knaccax

Teneps, KOT/Ia MBI 3AIIPOrPAMMUPOBATIN UTPOBYIO MEXAHUKY U PEATTU30BAIIN
B3aMMO/IEHICTBUE CO BCTPOEHHBIMU Kyiaccamu Unity, TPUNLIO BpeMsi yTJiy-
6uTh Ham 3HaHus s13bika C# 1 OroBOpUTH 0 GoJlee CIOKHBIX 3a/auax,
KOTOpbI€ MOKHO 6bIJIO 6bI PEUINTDL, BOCIIOJIb3OBABHINCh HAllIMMU HOBBIMU
3HaHUAMU. B 9TO1 ri1aBe Mbl BEPHEMCA K CTapbIM APY3bAM — IIEPEMEHHDIM,
THIIAM, METO/IAM U KJIACCAM, — HO PACCMOTPUM O0JIee CJIOKHBIE TIPUIOKEHUST
1 BapUaHTbI UCITOJIb3OBaHMA. Mmuorue u3 TE€M, KOTOPbI€ Mbl PaCCMOTPHUM,
He OynyT kacatbes urpbl Hero Born B Tekylem ee COCTOSAHUM, U IOITOMY
OT/IeTbHBIE TIPUMEPBI OYAYT CTOSATH 000COOJEHHO, He KacasiCh HEMOCPe/I-
CTBEHHO IIPOTOTHUIIA UTPBHBI.

B namnoi rmaBe Bac KJaeT MHOTO HOBOW WH@OPMAIINH, TTO3TOMY €CJIN
B KaKOI-TO MOMEHT Bbl UCIIbITAETE CJIOKHOCTU, TO CMEJIO BO3BpalllaiiTeCh
K TIEPBBIM HECKOJIBKUM TJIaBaM, 9TOOBI TOBTOPUTH TOT WJIM WHOM BOIIPOC.
Kpowme Tor0, 3/16CH MBI HECKOJTBKO OTOPBEMCS OT UTPOBBIX MEXaHUK U (DyHK-
Ui, xapaktepubix st Unity, 1 00CyIuM Takue TeMbl, KaK:

® IIPOMEKYTOUHBIE MOINMDUKATOPHI;

® T1ieperpyska MeToja;

® 1CII0JIb30BaHue TapaMeTpoB out U ref;

e pabora ¢ uaTepdeiicamu;

® alCTpakTHbIE KITACChI U [IEPEOTpeieIeHIE;

® pacniipenne (PyHKITMOHATBbHOCTHU KJIACCa;

® KOHMJIUKTBI TPOCTPAHCTB UMEH;

® IICEeB/IOHVMBbI TUIIOB.
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[NoapobHee
0 MoaudukaTopax AoCTyna

Paborast ¢ mepeMeHHBIMU, MBI YK€ TPUBBIKJIN 00aBJISITH MOIU(DUKATOPDI
yGJIMYHOTO U TPUBATHOTO focTyTa. Ho cyiecTByeT Tak:ke MHOTO IPYTHX
MOM(UKATOPOB, KOTOPBIX Mbl He BUjleJ M. MBI He CMOKeM B 3TOH IiaBe
OAPOGHO PACCMOTPETh MX BCE, HO T€ MSATh, HA KOTOPBIX OCTAHOBUMCSI,
MO3BOJIAT BaM YJIYYIIUTDL MOHUMaHue si3bika C# 1 HaBBIKU TTPOTPAMMU-
pOBaHUA.

B atoMm paszesie Mbl paccMOTPHUM IIepBbIE€ TPU MOAM(UKATOPa U3 CIIUCKA
HIKe, a OCTaBIINeCs JiBa OCTaBUM JIJI CJIeIYIOIIETO pasjea:

® const;

® readonly,

® static;

® abstract;

® override.

MoNHbIA CAMCOK AOCTYMHbLIX MOANGMUKATOPOB MOXHO HanTu
no cceiike docs.microsoft.com/ru-ru/dotnet/csharp/language-
reference/keywords/.

Csouncrea constant u readonly

WHora B iporpaMme HysKHBI TIEPEMEHHbIE, B KOTOPBIX Obl XPAHUIUCH MO~
CTOSIHHBIE U HEM3MeHsieMble 3HaueHs. /lobaBienne K mepeMeHHoN KIoJe-
BOTO CJIOBA const 1ocJie MoAupUKaTOpa IOCTYTIA TO3BOJISET PeaTn30BaTh
MMEHHO 3TO0, HO TOJIbKO /1711 BeTpoeHHbIX TunoB C#. Hanpumep, snauenue
nepeMeHHoii maxItems B Kjacce GameBehavior ctomso Obl cesiaTh MOCTO-
STHHBIM:

public const int maxItems = 4;
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[Tpo6ema paboTHI € TIOCTOSTHHBIMU [IEPEMEHHBIMI 3aKTI0YAETCST B TOM, YTO
3HAYEHVE UM MOKHO IPUCBOUTH TOILKO B MOMEHT OOBSIBJIEHUST, TO ECTH MbI
He MOJKeM 3a/aTh maxItems 0e3 HAYAIbHOTO 3HAYEHS:

public readonly int maxItems;

Hcnonmb3oBanme KIIOYEBOTO CI0BA readonly 1 00bsABIIEHUS HepeMeHHOfI
JaCT HaM TO K€ HEU3MEHAEMOE 3HAY€HUE, YTO N1 KOHCTAaHTa, HO IIPU 9TOM
ITO3BOJIMT IPUCBOUTDH €€ HadaJIbHOE 3HAYE€HNE B moboe BpeMm:.

Micnonb3oBaHUe K4yeBoro cnosa static

Mbr1 yike paceMOTpesH, Kak O0bEKThI UJTH 9K3EMILISIPI CO3/IAI0TCS U3 CXEMBI
KJIACCOB M UTO BCE CBOMCTBA M METO/IbI TIOCJIE CO3/IAHUS TTPUHAJIEKAT ITOMY
KOHKPETHOMY 9K3eMILISIPY. TaKoil MEeTO/ OTJIMYHO TIOXOINT JJIst OOBEKTHO-
OPMEHTUPOBAHHON MapaJuTMbl, OJJHAKO He BCe KJIACChl HYKHO CO3/IaBaTh
1 He BCe CBOMCTBA JIOJIKHBI TPUHALIEKATh KOHKPETHOMY 3K3EMILIISPY.
[Ipu aTOM CTaTMUECKME KIACCHI TTOTYIAtOTCS «3aMeYaTaHHbIMUY; 9TO 3HAUNT,
YTO OHU HE MOTYT MCITOJIb30BaThCS B HACJIEIOBAHUY KJIACCOB.

Hanpumep, ecoim HaM HaZ0 OMPEAEUTh HECKOJIHKO BCIIOMOTATEIbHBIX
METO/I0B, HaM HEeT HYJK/[bl CO3/1aBaTh DK3EeMILIAP HEKOero kjacca Utility,
IIOCKOJIBKY B 9TOM CJIydyae BCe METOJIbI KJIacca JIOTHUECKU He OY/IyT 3aBUCETh
0T KOHKpETHOro oObekTa. Baria 3ajaua — co3aTh MMEHHO TaKOI BCIIOMOTa-
TeJIbeII))I METO/ B HOBOM CII€HapUH.

Bpems pevictBoBaTh. Co3aaem
CTaTUYeCcKuUi Knacc

CosmaauM HOBBIN KJacc /It XpaHeHust Oyaymux (erne He HATMCAHHBIX )
METO/IOB, KOTOPbIE OYAyT PaboOTaTh C CHIPHIMU BBIYUCIEHUSIMU WJIH TIOBTO-
pAroneics JIOTUKOH, He 3aBUCAIIEH OT UTPOBOTO TIPOIlEcCa.

1. Cospatite nHoBwIll crienapuii C# B marnke Scripts 1 Ha30BUTe ero Utili-
ties.

2. Otkpoiite ero u 106aBbTe CIAEAYIONUN KO/

using System.Collections;
using System.Collections.Generic;
using UnityEngine;
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// 1
using UnityEngine.SceneManagement;
/] 2
public static class Utilities
{
// 3
public static int playerDeaths = 0;
/] 4
public static void RestartLevel()
{

SceneManager.LoadScene(0);
Time.timeScale = 1.0f;

}
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3. Ymamure Metosn RestartLevel() u3 ciieHapusi GameBehavior u 1o0aBbTe

B METO/1 ONGUI () CJEMYIOIINI KO/

void OnGUI()

{
// ... Lpyrue nameHeHus He TpebywTca ...
if (showWinScreen)
{
if (GUI.Button(new Rect(Screen.width/2 - 100,
Screen.height/2 - 50, 200, 100), "YOU WON!"))
{
//5
Utilities.RestartLevel();
}
}
if(showLossScreen)
{
if (GUI.Button(new Rect(Screen.width / 2 - 100,
Screen.height / 2 - 50, 200, 100), "You lose..."))
{
Utilities.RestartLevel();
}
}
}

Pas6epem sT0OT KOZI.

1. Crauajia Mbl UMIIOPTHPOBAJIN KJIacC SceneManagement, 4YTOOBI TIOJTyYHUTh

JIOCTYII K METO/ly LoadScene().
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2. 3arem 00bsiBIIsSIEM KJTace Utilities Kak myOJMYHBII CTATHYECKUI KJIACC,
KOTOPBIN He HACJEAYEeTCsT OT MonoBehavior, TIOCKOJIBKY HaM He HYSKHO,
4TOOBI OH HAXOIMJICS Ha UTPOBOII CIIEHE.

3. Jlasee cosmaeM myOIMYHY IO CTaTHIECKYTO IEPEMEHHY 0, B KOTOPOii Oy1eT
XpaHUTHCS WHGPOPMAITUS O KOJMYECTBE CMEPTEN 1 1epe3ayCcKOB UTPhI
HUTPOKOM.

4. 3areM 00bsIBIIsIEM TTYOJIMUHBIN CTATUYECKUI METOJ IS XPAHEHUS JIO-
THKH IIepe3alycka ypoBHs, KOTOPasl B HACTOsIIee BpeMsl HaXOQUTCS
B clleHapuu GameBehavior.

5. Hakowerr, Bbi3biBaeM MeTOJ RestartLevel () Kiacca Utilities mpu Ha-
JKaTHK KHOTIKU 9KpaHa 1mobeabl win mopakenust. OOpaturte BHUMaHMeE:
JIJISI BI30BAa METO/Ia HEe HY KEH 9K3eMILIAP Kiacca Utilities, ITOCKOJIBKY
OH cTaThyecKuii. /[ocTaTouHO IIPOCTO TOYEUHON HOTAIUH.

Teriepb MBI OTZIETUN JTOTUKY TIepe3amycka OT clieHapus GameBehavior 1 10-
MECTUJIN €€ B CTATHYECKUH KJIACC, IYTO YIPOIIAeT BO3MOKHOE TTOBTOPHOE
MCTI0JIb30BaHNE 9TOTO Kojia B mpoekTe. [Ipumenenne moguduraropa static
TaK’Ke FapaHTUPYET, YTO HaM He IIPUJETCA CO3/[aBaTh 9K3eMILIIPbL KIacca
Utilities mJjn ympaBJgTh UMU, MIPEXKE YeM MbI 33/IeHICTBYEM €TO YJIE€HBI
KJ1acca.

HecTaTnueckune Knaccbl MOryT UMETb CTaTUUECKUE U HeCcTaTuJeckue
cBOMCTBa U MeToabl. OAHAKO eC/IN BECH KI1ACC SIBASIETCS CTaThue-
CKMUM, TO BCe €ro CBOWCTBa W METOAbI TOXKE A0/MKHbI ObITb TAKUMMU.

Ha aToM MbI 3ak0HUMM yri1yOJIeHHOE 3HAKOMCTBO C IIEPEMEHHBIMU 1 THIIA-
MM, a 9TO 3HAYUT, YTO TI0PA PACCMOTPETH TEMY METO/IOB U X 00JIee CIIOKHBIX
BO3MOXKHOCTEI, BKJIIOYAsT TIePerpy3Ky METO/IOB U TTapaMeTphI ref 1 out.

BepHeMca K MeTogam

C MoMeHTa, Korjia B TJIaBe 3 BBl Y3HAJIU, YTO TAKOE METOIbI, OHU CTAJIN 3a-
HUMATD OOJIBIYIO YaCTh KO/A, HO CYIIECTBYET elile /1Ba 00Jiee MHTEPECHDBIX
BapMaHTa MCIIOJIb30BaHUs, KOTOPbIE MBI €1l[e He PACCMOTPEJIN: TIeperpy3Ka
MeTOJIa U MCITOJIb30BaHe UMEHOBAHHBIX TTAPAMETPOB ref 1 out.
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MNeperpy3ka MeToaoB

Tepmun «meperpyska MeTo/la» 0O3HadaeT CO3/laHNEe HECKOJIbKUX METO/I0B
C OJTHUM U TeM K€ UMEHeM, HO ¢ pa3HbIMH curHaTypamu. CurHaTypa MeTozia
COCTOWT U3 €T0 UMEHU U Habopa apaMeTpPOB, M IMEHHO M0 9TUM ITPU3HAKAM
koMmruysaTop C# oTamdaer oH MeTO OT APYToro. B kavecTBe mpumepa
BO3bMEM CJIEIYIOUI METO/L:

public bool AttackEnemy(int damage) {}

Curnatypa MeTosia AttackEnemy BBITJISIZTUT TaK:

AttackEnemy(int)

Teneps, KOT/Ia MBI 3HAEM CUTHATYPY MeTo/ia AttackEnemy, €TO MOXKHO Tiepe-
IPY3UTh, U3MEHUB KOJIMYECTBO I1apaMeTPOB UJIM TUIIbI IapaMeTPOB, OCTaBUB
TIPH 9TOM TO JKe M1, ITO 00eCTIeTnBAET OTIOTHUTETBHY IO THOKOCTD, KOT/Ia
JIJIS1 OJTHOTO M TOTO Ke JIeHCTBUS BO3MOKHBI pa3Hble BADUAHTHI.

Mertoj RestartLevel() B clieHapyK GameBehavior OTJIMYHO UJLIFOCTPUPYET
CUTYaIIMIO, KOTIa MbI MOTJIM OBl MCIIOJIb30BATh IeperpysKy Meroja. B mam-
HBIIl MOMEHT MeTO/I RestartLevel() mepesanyckaeT TOJIbKO TEKYIIUI ypo-
BE€Hb, HO YTO, €CJIM Y HAc Oy/IeT Urpa Ha COTHIO YPOBHEH 1iu cren? MoKHO
661710 ObI TIPOBECTH pehaKTOPUHT KoJa RestartLevel() 1 HAYYUTH €rO MPHU-
HUMATh [IapaMeTPbl, HO 9TO YaCTO IPUBOAUT K U3JIMITHEMY Pa3pacTaHUIO
KOJIa ¥ Ty TaHUIIE.

U onsiTh ke MMEHHO Ha MeTo/ie RestartLevel() BbI OIPOOyeTe Ballli HOBbIE
3Hanus. Bara 3ajaua — meperpysuTb MeTOjI, 4ToOBI OH MOT TIPUHUMATD
pas3Hble IapaMeTphl.

Bpemsi aenctBoBaTh. [epesarpyaem
METO/, Nepe3arycka ypoBHS

Hanuiem neperpyskeHHy10 BepcHUio MeTojia RestartLevel().

1. Orkpoiite kiacc Utilities u g06aBbTE B HETO CJEAYIONIMIT KO

public static class Utilities

{
public static int playerDeaths = 0;
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2.

public static void RestartLevel()

{
SceneManager.LoadScene(0);
Time.timeScale = 1.0f;
}
// 1
public static bool RestartLevel(int sceneIndex)
{
// 2
SceneManager.LoadScene(sceneIndex);
Time.timeScale = 1.0f;
// 3
return true;
}

}

OTkpoiite ciieHapuii GameBehavior 1 0GHOBUTE OAMH U3 BBI30BOB METO/IA
Utilities.RestartLevel() B MeTO/e OnGUI():

if (showWinScreen)
{
if (GUI.Button(new Rect(Screen.width/2 - 100,
Screen.height/2 - 50, 200, 100), "YOU WON!"))
{
// 4
Utilities.RestartLevel(0);
}
}

Pasz6epem aTOT KOI.

1.

CHauasia MbI 0OBSIBJISIEM TIEPETPYKEHHYIO BEPCUIO METO/Ia Restartle-
vel(), KOTOpBII Terepb MPUHUMAET [apaMeTp int U Bo3BpallaeT JOru-
YEeCKoe 3HaUeHUE.

3areM BbI3bIBaeM MeTOJI LoadScene () 1 Tiepe/iaeM rmapameTp sceneIndex
BMECTO JKECTKOI'O KOAMUPOBAHUA 9TOIO 3HAYCHUA.

MeTo Bo3BpalllaeT true 1ocJe 3arpy3ku HOBOII CIIEHbBI, U CBOWCTBO
timescale cOpachIBaeTCsl.

Haxownerr, Bbi3biBaeM IeperpysKeHHbIIT MeTO/l RestartLevel() u mepe-
XOJINM Ha CI[eHY ¢ sceneIndex = @ IIPY HAJKaTUH KHOTKHU 11o0esn. [lepe-
rpysKeHHBIE METO/IBI aBTOMaTHYecKu obHapyskuBaoTcst Visual Studio
1 0TOGpasKarOTCS 110 HOMepaM, Kak rmokasano Ha puc. 10.1.
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if {showblinScraan)
if (GUl.Button{new Hect(Screen.width/! - 100, Screen.height/: - S0, 200, 106), “YoOU WONL"))

Utilitiecs.Restartlevel()g

¥ bool Utilities.Restartlevel(int sceneIndex}
Puc. 10.1

(DyHKI_[I/IOHaJH)HI)Ie BO3MOJKHOCTH MeTO/1a RestartLevel() Temnepb CTaan 60-
Jlee THOKUMU, U METO/L TI03BOJISIET YYUTBIBATH TOTTOJHUTEIbHBIE CUTYAIINH,
KOTOPBIE MOTYT BaM [TOHAZ00UTHCS TIO3KE.

Meperpyska MeToAa He OrpaHUYMBAETCS CTAaTUYECKUMU METO-
[laMK1, KOTopble 6blIM PAacCMOTPEHbI B NpeablayLLeM NpuUMepe.
Jltoboit MeToa MOXHO MEPErpysuTb, €CAM €ro CUrHaTypa oTau-
YaeTcs OT OpuUrMHana.

MNapameTp ref

Kora etne B ri1aBe 5 MbI TOBOPUJIN O KJIACCaX U CTPYKTYPax, BHISICHIIOC,
4TO He BCe 0OBEKTHI MepefaloTcs oAnHaKoBO. OOBEKThI TUIIA «3HAUYEHUE>
repealoTCs 10 KOTINH, a CChIJIOUHBIE TUTIBI TTePeIatoTcs 1O cebliike. Ho Mbr
HE TOBOPHJIM O TOM, KaK UCITOJIb3YIOTCSI 00hEKThI NJIM 3HAYEHUST TIPHU TIepe-
Jlade UX B METO/Ibl B KaUeCTBE apTyMEHTOB.

[To ymonuanuio Bce apryMeHTbI TIepe/latoTcsl 110 3HAYEHUI0, TO €CTh Tiepe-
MeHHas, IlepelaHHasl B MeTo/l, He U3MEHUTCS, IasKe eCJId Mbl IOMEHsIEM ee
3HAUEHUE BHYTPH Tejla MeTo/ia. B OOJIBIINHCTBE CTyyaeB HAC ATO yCTPanBa-
€T, HO OBIBAIOT CUTYAINH, KOT/Ia TPeOYeTC sl TepeaTh apryMeHT METO/IA TI0
ccpuike. [Ipu 0ObsiBIeHNN TTapaMeTpa HYKHO T0OABUTD TIEPE] €0 UMEHEM
KJII0OYEBOE CJIOBO ref win out. B Takom ciydae aprymeHT OyzeT rmomedeH
KaK CCBLIKA.

BaxkHo ynmoMgaHyTbh HECKOJIBKO KJII0UE€BbIX MOMEHTOB, O KOTOPBIX CJIEyeT
MOMHUTD MTPU UCTIOJb30BAHUH KJIIOYEBOTO CJI0BA ref:
® T1epesl Tiepeadeii B METO/ Y apryMeHTa JIOJKHO OBITh 3a/[aHO 3HAYEHNE;

® He Tpe6yeTC§I WHUIWAJIN3NPOBaThb MW Ha3HAYAaTb 3HaU€HUE CChIJIOYHOT'O
ITapaMeTpa Iepe 3aBEPIIECHUEM METO/1A;
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® apry™MeHTaMu ref WU out HE MOTYT OBITH CBOMCTBA JIJIS1 3AIUCH UJTH
YTeHUsI.

[Torpobyem 106aBUTH B UTPY OTCIEKUBAHNE TOTO, CKOJIBKO Pa3 UTPOK Iepe-
3aIrycKaj urpy.

Bpems felictBoBaTh. OTCNEXMBAEM Nepe3anycKu
CO CTOPOHbI UrpokKa

Cosmaanm MeToJI, KOTOPBIN Gy/IeT OOHOBJISATH 3HAYEHE TIEPEMEHHOI play -
erDeaths, 4TOObI IIOCMOTPETD, KaK pabOTAIOT apryMeHThl MEeTO/Ia, Iepe/ia-
FOIIUECS 110 CCHLIKE.

Jlo6aBbre B KJacc Utilities creayronuil Ko

public static class Utilities

{
public static int playerDeaths = 9;

// 1
public static string UpdateDeathCount(ref int countReference)

{
// 2
countReference += 1;
return "Next time you’1ll be at number

+ countReference;

}
public static void RestartLevel()
{
SceneManager.LoadScene(9);
Time.timeScale = 1.0f;
// 3
Debug.Log("Player deaths: " + playerDeaths);
string message = UpdateDeathCount(ref playerDeaths);
Debug.Log("Player deaths: " + playerDeaths);
¥
public static bool RestartLevel(int sceneIndex)
{
// ... U3meHeHuAa He TpebywTca ...
¥
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PasbepeM 3TOT KOJI.

1. Chauaja MbI OOBSIBJISIEM HOBBII CTAaTHUECKUI METO/I, KOTOPBIi BO3Bpa-
I[aeT TUII string, a MPUHUMAET int, EPEIaHHbIH 110 CCHLIKE.

2. 3areM HampsIMyI0 OOHOBJISIEM CCHLIOYHBIN TTApaMeTp, YBEJIMUNBAsI €70
3HaueHue Ha 1, 1 Bo3BpalllaeM CTPOKY, CoZiepKalllyio HOBOe 3HaueHue.

3. Hakownerti, BBIBOIMM TlepeMeHHYI0 playerDeaths B MeTo/ie RestartLevel()
J10 U TI0CJIE TIepe/layi 110 CChIIKE METOLy UpdateDeathCount().

Terepb ecJiu BbI 3aIlyCTUTE UTPY U TIPOUTPAETE, TO B KOHCOJIM GYIET BUIHO, UTO
nepeMeHHas playerDeaths yBesmmuuiach Ha 1 BHyTpu MeToia UpdateDeathCo-
unt (), MOCKOJIbKY OHa ObLTa Tepe/aHa 110 CChLIKE, a He 110 3Havyenuio (puc. 10.2):

@ [13:05:24] Player deaths: O
UnityEngine.Debug: Log(Object)

@ [13:05:24] Player deaths: 1
UnityEngine. Debug:Log(Object)

[ =

[ =

Puc. 10.2

B oaHHOM mpuMepe Mbl UCMOMb3yeM KIYeBoe CnoBo ref, HO
MOXHO 6b1n0 06HOBUTL 3HaueHue playerDeaths npsimo BHYTpU
UpdateDeathCount() unn gobaeuTb yBEIMYEHNE 3HAYEHUS B Me-
Toae RestartLevel() B cnyyasix, koraa nepesanyck npousoLlen
MMEHHO MO NPUYUMHE MOPaXKEHMUSI.

Tenepb, Korzta Mbl 3HaeM, KaK MCII0Jb30BaTh IapaMeTp ref B HaIlEM IIPO-
€KTe, paCCMOTPUM IIapaMeTp out 1 €ro npeJHasHadyeHue.

lNapameTp out

KitoueBoe c10BO out BBITIOTHSIET Ty Ke paboTy, 4TO U ref, HO paboTaeT He-
CKOJIbKO MHaYe:
® apryMeHTHI TIepe/] Tepeiadeil B MeTO/I He HYKHO MHUTUATU3UPOBATh;

® 3HayeHue rnapamMeTpa, Ha KOTOpOe YKa3bIBa€T CChIJIKA, HeO6XOZ[I/IMO MHUIIHMa-
JIN3NPOBATh UJIN ITPUCBOUTDL B BbI3bIBAEMOM METO/IE 11EPE BO3BPATOM.
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Hamnpumep, B MeTo/1e UpdateDeathCount () Mbl MOTJIU OBl MCII0JIb30BATh I1a-
pameTp out BMeCTO ref, eciiil 3HaYeHue 1apaMeTpa countReference 6y/16T
33/1aHO BHYTPU METO/A:

public static string UpdateDeathCount(out int countReference)

{
countReference = 1;
return "Next time you’ll be at number " + countReference;

MeTo/1b1, B KOTOPBIX UCIIOJIb3YETCS KII0YEBOE CJA0BO out, JIyUIIle MOIXOIAT
JIUTST CUTYyallii, KOT/Ia BaM HYKHO BEPHYTHh HECKOJIbKO 3HAUEHUHN 13 OHOHN
(yHKIMH, a KITI0YEBOE CJI0BO ref paboTaeT JIydllie B cIydasix, KOr/a HysKHO
MIPOCTO U3MEHUTD CChIJIOUHOE 3HAYEHUE.

BOOpy}KI/IBH_II/ICb HOBBIMHU BO3MOKHOCTAMU METO/IOB, T€IIEPb Mbl MOKEM
BEPHYTHCS K CaMOIl Cephe3HOM TeMe: 0O bEKTHO-OPHEHTHPOBAHHOMY TPO-
rpammupoBatuio (OOII). dra rema cTOJb OOMIMPHA, YTO HEBO3MOKHO
pacckazaTh 000 BCEM B OJJHOW WJIM JIBYX TJIaBaX, HO sI OIHUIIY HECKOJBKO
KJIIOUEBBIX MHCTPYMEHTOB, KOTOPbIE OYYT BaM I0JIE3HbI HA PAHHKX dTaIax
Baieil kapbepbl paspaborunka. OOII — oxHa U3 TeM, HaJl KOTOPOI BbI MO-
JKeTe MPOJI0JIKATh paboTaTh TTOCJIe MTPOYTEHUST JaHHON KHUTH.

MNonpobHee 06 OO

O06BEKTHO-OPUEHTUPOBAHHOE MBIIIJIEHNE HEOOXOUMO /ISt CO3/1aHMs
3HAYMMBIX IIPUJIOKEHUIN U TOHUMAHKS IPUHIUIIOB «BHYTPEHHE» PaboThl
a3bika C#. CosxkHOCTD B TOM, 4TO Kjacchl 1 cTpykTypbl B OOII u npo-
eKTUPOBaHUM OOBEKTOB He SBJASIOTCS camollenbio. OHM JIUMIIb CTPOU-
TesIbHBIE OJIOKU Bariero koja. [IpobsemMa B TOM, 4TO KJIACCHI OTPAHITYEHBI
OIMHOYHBIM HaCJIeI0BAHUEM, TO €CTh OHU MOTYT UMETb TOJIbKO OJIUH PO-
JMTEJNbCKUN KJTacc, a CTPYKTYPbl He MOTYT HacJsiesoBaTh Boobie. Toraa
BOIIPOC, KOTOPBIN TIepe/l HAMHU BCTAaeT, MOKHO C(hOPMYTUPOBATDH TTPOCTO:
«Kax moaxcro cosdasamv obsexmot u3 001020 U Mo2o Jice wabiona, Ho 3a-
CMABUMb UX BLINOJHAM PA3HBLE OCUCMBUS 68 3ABUCUMOCTIU O KOHKDEMHOZ20
cuyeHapus?»
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NHTepdencol

OnuH U3 crioco60B 00beIUHITH 00BEKTHI TI0 UX (DYHKIIMOHATY — 9TO HHTEP-
deiicor. Kak u kmacepl, nHTepdEChI IIPeCTaBIsioT cOO0 CXeMBI IIepeaadn
JTAHHBIX ¥ OITCaHVe TTOBEeeH s, HO C OJHUM BaXKHBIM OTJINIUEM: Y HUX HET
peayibHOM JIOTUKW peain3aliui 1 XpaHeHus 3Hadennii. Kmace wian cTpyk-
Typa, peanusyioiast nHTepdeiic, A0KHA 3aMOJTHUTH 3HAYEHUST U METOJIBI,
yKkazaHHble B uHTepdetice. Camoe 3ameuaTesibHOe B HHTEp(eiicax To, YTo UX
MOTYT HCTIOJIb30BATh KaK KJIACCHI, TAK W CTPYKTYPBI, 1 10001 00BEKT MOKET
peasm30BbIBATh CKOJIBKO YTOIHO UHTEPdEICcoB.

[TpearonosKum, Mbl XOTHM, 4TOObI Bpar MOT CTPEJISITh B HAIIIEIO UTPOKA, €CJIH
TOT HAXOJIUTCSI IOCTATOYHO OIM3K0. MbI MOTJIN OBI CO3/1aTh POANUTENCKUI
KJIACC, OT KOTOPOTO HACJIEIOBAJ ObI M UTPOK, M BPar, TEM CAMBbIM Peasi30-
BaB X CO3/IaHKe TI0 oxHOMY 00pasity. OHaKo mpobiemMa Takoro moaxoja
3aKJII04Ya€eTCA B TOM, YTO IMOBEJAEHUE U JaHHbIE Y Bpalra U UTPOKa HE BCETr/la
O/IMHAKOBBIE.

Bosee adhdextuBHbIiI C11OCOO PEIUTH TOJOOHYIO 33/1a9y — OTIPEIETUTh H-
Tepdeiic, B KOTOPOM OBLITO ObI U3JI0KEHO, YTO OJIKEH [IETATh CTPEJISTIOIIHIT
00BEKT, a 3aTeM Pean30BaTh ITOT MHTePdENic U BO Bpara, U B Urpoka. B pe-
3yJIBTaTe OHU TIO-TIPEKHEMY CYIIECTBYIOT B PA3HBIX KJIACCAX, HO MTOJIyYaioT
00Tl HyHKITMOHAT.

Bpems peictBoBaTh. Co3aaeM MHTEpdENC MeHeaXepa

Pedakropur MexaHuku cTpesibObl B MHTEPGEIC 1 0CTaB/II0 Ha Balle ca-
MOCTOSITEJIbHOE BBITIOJTHEHNE, HO HaM BCe PaBHO HY’KHO PaCCMOTPETb, Kak
cO3/1aBaTh U Peajn30BbIBaTh UHTEP(delichl B kKoje. B aToM nipumepe Mbl
CO3/IaINM TUTIOTETHYECKUI HHTEP(deElic, KOTOPBII HEOOXOANMO PeATN30BaTh
JIUIST BCEX CIleHapreB MeHeKepa, 4TOOBI CO3/1aTh OOIILYI0 CTPYKTYPY.

Cospmaiite HOBBI ciieHapuii C# B marke Scripts, Ha30BUTe €ro IManager M J10-
6aBbTe B HETO CIIEAYIONTUI KO/

using System.Collections;
using System.Collections.Generic;
using UnityEngine;
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// 1
public interface IManager

{
/]2
string State { get; set; }

/] 3

void Initialize();

}
Pasz6epem aTOT KOI.

1. Chauajia MbI OOBSIBJISIEM OTKPBITHII HHTEPdEIiC 110/ Ha3BaHHeM IManager
C TOMOTI[BIO KJIIOYEBOTO CJIOBa interface.

2. 3arteM ,Z[O63BJI$I€M B IManager CTPOKOBYIO IIEPEMEHHYIO 110/] Ha3BaHUEM
Statec MO,I[I/I(I)I/IKEITOpaMI/I get U set /I XpaHEHNsI TEKYLIECTO COCTOSHUA
IIpUHUMaIOIIETo KJjacca.

N5 Bcex CBOWCTB MHTepdelica Ans KOMIUAALUmMmM TpebyeTcs Kak
MUHUMYM MoamduKaTop get, HO MpU HEO6XOAMMOCTU MOXHO
3afiaBaTb 1 get, u set.

3. Haxkoner, onpee/isieM MeToJ ¢ UMeHeM Initialize() 6e3 Bo3BpamaeMo-
ro TUIIa JJId pean3aluy IPUHUMAIOIINM KJIACCOM.

Barmra cremytoniast 3aaua — UCob30BaTh HHTEPdetic IManager, a 9TO 3Ha-
YHT, YTO OH JIOJIKEH OBITh PEATU30BAH [PYTUM KJIACCOM.

Bpemsi gevictBoBaTh. Mcnonb3yem nHtepdeiic

Yto6bI HE YCIOKHATD 3a/1ady, TOMPOCUM UTPOBON MEHEKED PeaTn30BaATh
Halll HOBBIM WHTEpheic U TPUMEHUTD €T0 CXEMY.

JlobaBbTe B clieHapuii GameBehavior CJIeAyIONIMIA KOJ:

// 1
public class GameBehavior : MonoBehaviour, IManager
{

// 2

private string _state;



}
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// 3
public string State

{
get { return _state; }

set { _state = value; }

}
// ... Lpyrve u3meHeHus He TpebywTca ...
// 4
void Start()
{
Initialize();
}
//'5
public void Initialize()
{
_state = "Manager initialized..";
Debug.Log(_state);
}
void OnGUI()
{
// ... W3MeHeHuAa He TpebywTca ...
}

Pasbepem aTOT KOI.

1.

CHauasa Mbl 0OBSIBJISIEM, UTO CIIEHAPWiT GameBehavior peasusyeT WH-
Tepeiic IManager, NCTIOJIB3YS 3AMATYIO U €TO UMs, KaK U IIPU CO3/IaHUN
IIOJIKJIACCOB.

. 3artem I[O6aBJI}IeM IIpUBATHY1O IIEPEMEHHYIO, KOTOPYIO 6yz[eM IIPUMEHATD

IS XpaHeHus1 myOJMYHOTO 3HAUeHUs State, peamsalui KOTOPOii Tpe-
Oyet IManager.

3arem n06aBJsieM MyOJIMYHYTO TIEPEMEHHYIO State 13 IManager U B Ka-
yecTBe ee [IPUBATHON aJIbTepHATHBBI 33/laeM _state.

4. Tlocse aTOr0 00BABIIAEM METO Start() 1 BbI3bIBaeM MeTO/I Initialize().

5. Haxoner, o0bsaBisieM MeTo Initialize(), oObsIBIEHHbIN B IManager,

C peaﬂHBaHHeﬁ, KOoTOpast 3a/laeT U BbIBOJAUT Hy6JII/IqHyIO IIepEMEHHYIO
State.
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[Ipu aTOM MBI yKa3au, 4TO GameBehavior peanu3dyet untepdeiic IManager,
TO €CThb Peasiu3yerT ero 4jeHbl State 1 Initialize(), kak okazaHo Ha puc. 10.3.

] Clear | |Cnllap.f.e |Clear on Play | Error Pause | Editar T| | @2 | &{) | °U |
@ [10:39:43] Manager initialized... (1)
UnityEngine. Debug:Log(Object) —’

Puc. 10.3

Bo MHOTrOM 3TOT KO/l OCHOBAaH Ha TOM, UTO €T0 peaausanus crennduyHa
JUIsT clieHapusi GameBehavior. Eciivt Ob1 y HAc OBLT IPYTO#T KJTacC MEHEKEPA,
TO MBI MOTJIN ObI PEAJTN30BATD TO K€ CaMOe, HO C IPYTOi JTOTUKOM. Takum
006pa3oMm, mepeji HaMu OTKPBIBAETCSI MOPE BO3MOXKHOCTEN [IJIsT CO3/IAHUS
KJIACCOB, OTHON M3 KOTOPBIX SIBJSIIOTCST aOCTPAKTHBIE KITACCHI.

A6CTpaKTHbIE KNacchbl

AGcTpakTHBII KJace — erie oiH crnocod pas/esieHus 00X CXeM CO3/1a-
HUA U UX COBMECTHOT'O UCITOJIb3OBAaHUA PAa3HbIMUA 06T>EKTaMI/L KaK 1 1UH-
Tepdeiichl, aGCTPAKTHBIE KJIACCHI HE COAEPIKAT JIOTHKY PeaJU3al[ii CBOUX
METO/I0B, HO MOTYT XPaHUTh 3HAUCHWS TIepeMeHHbIX. JII000T Kracc, KOTOPBIi
HacJIenyeT oT abCTPAKTHOTO KJIACCA, IOJUKEH MOJTHOCTHIO PEAT30BbIBATH
BCe IepeMeHHbIe U METO/Ibl, OTME€YEHHbIE K/JIIOYE€BbIM CJT0BOM abstract.
AbcTpakTHBIE KJIACChl OBIBAIOT 0COOEHHO TOJIE3HBI B CJIydYasix, KOTAa Bb
XOTHUTE UCIIOJIH30BATh HACIEOBAHIE KJIACCOB, HE CO3/IaBasl PEATU3AIUIO
METO/[a TI0 YMOJTYAHUIO JIJIst GA30BOTO KJracca.

Hampumep, BozbMeM (hyHKITMOHAIBHOCTh MHTEp(delica IManager, KOTOPYIO
MBI TOJIBKO YTO HATIMCAJIH, ¥ TIPEBPATUM €T0 B aOCTPAKTHBII 6Aa30BbIi KJIaCC:

/71

public abstract class BaseManager

{
/] 2
protected string _state;
public abstract string state { get; set; }

// 3
public abstract void Initialize();
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PasbepeM 3TOT KOJI.

1. Cuauasa Mbl 00BSAB/ISIEM HOBBII KJaccC I10J1 Ha3BaHUEM BaseManager
C KJIIOYEBBIM CJIOBOM abstract.

2. 3areMm CO3/1a€EM IBE IIEPEMEHHDIE!

e CTPOKY ¢ MOJU(UKATOPOM protected U UMeHEM _state, K KOTOPOH
MOTYT IOJIy4aTh JIOCTYT TOJTBKO KJIACChI, HACJIELYIOINeCs OT BaseMa-
nager;

e abstract string c umeHeM state U MeTo/laMU get U set, KOTOPbIE
6y11yT peasn30BaHbI HOAKJIACCOM.

3. Hakoner, nobasisiem abcTpakTHBIN MeToZ Initialize (), KOTOPBIH TaKKe
JI0JIKEH OBITh peajin30BaH B IOIKJIACCE.

Terneppb cxema kJiacca BaseManager Takas e, YTO U y IManager, U OHa
MO3BOJISIET JI0OBIM TTOAKIacCaM OIPEIesaTh CBOM peajn3allun state
n Initialize() ¢ HOMOIIBIO KJIIOUYEBOIO CJI0Ba override:

/71
public class CombatManager: BaseManager

{
// 2
public override string state

{
get { return _state; }
set { _state = value; }

/13

public override void Initialize()

{
_state = "Manager initialized..";
Debug.Log(_state);

}
ITOT KOJI paboTaET CIEAYIONNM 00Pa3OM.

1. Cuauasa MbI 00BSIBIIsSIEM HOBBIN KJTacC ¢ MMeHeM CombatManager, KOTOPBIiT
HacJeyercsi oT abCTPaKTHOTO Kiacca BaseManager.

2. 3arem gobaBJisieM peanusallnio mepeMeHHol state U3 BaseManager ¢ 1I0-
MOIIIbIO KJIIOUEBOTO CJIOBA override.



336 naesa 10 e CHoBa 0 TMNax, MeTodax u Knaccax

3. Hakowner, go6asJjsieM peajusaluio MeToja Initialize() u3 Kiacca
BaseManager C IIOMOIIIBIO KJIIOUEBOTO CJIOBA override ellle pa3 1 3agaeM
3alUIIEeHHYIO IIePEMEHHYIO _state.

ITO JUIIIb BEPXYIIKaA aiicOepra BO3MOKHOCTE MHTEP(ENCOB 1 aOCTPAKTHBIX
KJIACCOB, HO 3HATH O HUX BBI JIOJUKHBI 00s13aTeibHO. VIHTEpdheiich 03BoJIs-
10T BaM pacIpeiesisiTh U COBMECTHO UCIIOIb30BATh TY WJIM UHYIO (DYHKITNO-
HAJILHOCTH B PA3HbBIX HE CBSIBAHHBIX JIPYT € APYTOM O0BEKTAX, U KO B UTOTE
cobupaercst mo06HO KOHCTPYKTOPY JIETO.

C apyroii cTOpoHbI, a0CTPAKTHBIE KJIACCHI AAI0T BO3MOKHOCTD TIPUIEP-
xuBatbes cTpyKTypbl OOII ¢ enHUYHBIM Hac/ie/JOBaHUEM U OT/IEIATh
peayn3alinio KJaacca OT ero CXeMbl. ITH ITOJIX0/IbI MOKHO JIa’Ke CMelNBaTh
U COTJIACOBBIBAT, MTOCKOJIbKY aO0CTPAKTHBIE KJIACCHI MOTYT PEATN30BBIBATH
uHTePdENCH TOYHO TaK e, KaK HeabCTPaKTHBIE.

Kak 1 BO BCEX CMIOXHbIX TEMAX, HUKOrAa He NIMWHUM 6yaeT 06-
paTUTLCS K AOKYMEHTauun. 3arnsaHute Ha docs.microsoft.com/
ru-ru/dotnet/csharp/language-reference/keywords/abstract
n docs.microsoft.com/ru-ru/dotnet/csharp/language-reference/
keywords/interface.

He Bcerma ectb HeOGXOIMMOCTD CO3/IaBaTh HOBBIN KJacc ¢ HyJist. VIHora
JOCTATOYHO M0OABUTDH HY;KHYIO (DYHKIIHIO MJIU JIOTUKY K CYIIECTBYIOIEMY
KJIACCy — 9TO Ha3bIBACTCS PACIINPEHUEM KJIACCA.

PaclumpeHunsa knacca

OTBJIEYEMCST OT TI0JI30BATENBCKUX OOBEKTOB U TIOTOBOPUM O TOM, KaK MOKHO
PaCIIMPHUTD CYIIECTBYIONIIE KIACChI B CTydae POCTa HAIIMX MOTPEOHOCTEN.
Wpest ipocta: Mbl GepeM cymiecTByoIuii BerpoeHHbiil Kiaace C# u go6as-
JisieM B Hero Jiio0ble (hyHKImu, HeoOXoaumMble HaMm. [I0CKOIbKY y HAC HET [10-
cryna K 6a30BOMY KOZY, Ha KOTOPOM Harucan si3bik C#, 3T0 e/IMHCTBEHHBII
c110c06 06aBUTh UTO-TO HOBOE K 0OBEKTaM, YiKe UMEIOLIMMCS B SI3BIKE.,

Kitacchl MOKHO M3MEHSIT TOJIBKO TTyTeM J00aBJeH st MeToI0B. Vlcmob3oBa-
HUe IepeMeHHBIX UM IPYTUX CYIHOCTEH He J0IyCKaeTcsl. ITO HECKOJIBKO
CBA3bIBaeT HAM PYKHU, HO 3aTO JleJlaeT CHHTAKCUC COTJIAaCOBAHHBIM:

public static returnType MethodName(this ExtendingClass localval) {}
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MeTO[[I)I pacmimpeHunsa 00BABIAIOTCA C IIOMOIIIbIO TOT'O K€ CMHTaKCHCa, YTO
n O6I)I‘{HI)Ie METO/bI, HO C HEKOTOPbIMH OTOBOPKaMMU.

e Bce MeToapl pacimpeHus JOJKHBI ObITh TOMeYeHbl MOAN(GHUKATO-
poM static.

e IlepBbIM TapaMeTPOM JOJIKHO OBITH KJIFOYEBOE CIIOBO this; 3a HUM cJie-
JIyeT UMs KJIacca, KOTOPbIA Mbl XOTUM PACIHIMPUTh, U UMS JJOKATbHON
nepeMeHHO:

e JTOT MapaMeTP MO3BOJISIET KOMITUJISATOPY UAEHTU(MUIITTPOBATH METO/T
KaK paclIipeHue 1 JaeT HaM JIOKAJIbHYIO CCBLIKY Ha 9K3EMILISAP CY-
IIECTBYIONIETO KJIacca;

e JIOCJI€ 9TOI'O JOCTYII K ME€TO/JaM U CBOMCTBAM KJacca MOKHO 6}7Z[6T
IMOJIy4aTb 4Y€pe3 JIOKAJIbHYIO TIEPEMEHHYTO.

® OObIYHO METOJIbI PACIIMPEHUST XPAHSITCSI BHYTPU CTATHYECKOTO KJIACCA,
KOTOPBIH, B CBOIO OU€pe/lb, XPAHUTCSI BHYTPU CBOETO IIPOCTPAHCTBA UMEH.
ITO MO3BOJISIET BAM KOHTPOJINPOBATD, KaKHe CIleHAPUH TTOTyYaloT JJOCTYII
K BammM (hyHKITHASIM.

Bama cienyronas 3ajjaua — NpUMeHNUTDb PacHIMPEHUs Kacca Ha TPaKTHKe,
106aBUB HOBBIN MeTOJ BO BeTpoeHHblil C#-Kiace String.

Bpemsi peictBoBaTh. Paclumpsiem
knacc String

OnpobyeM paciupeHe Ha MPaKkTHKe, T06aBUB COOCTBEHHBIN METO/I B KJIACC
String.

Coszpatite HoBBIN ciienapuii C# B rarke Scripts, Ha30BUTe €T0 CustomExten-
sions 1 106aBbTE B HETO CJIEAYIOIIT KOJI:

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

/11

namespace CustomExtensions

{
/12

public static class StringExtensions

{
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}

// 3

public static void FancyDebug(this string str)

{
/] 4
Debug.LogFormat("This string contains {@} characters.",
str.Length);

Pasbepem aTOT KO/I.

1.

CHavasia MbI 0ObSIBJISIEM TIPOCTPAHCTBO MMeEH CustomExtensions, B KOTO-
POM OY/IyT XPaHUTHCS BCE KJIACCHI U METO/IbI PACIITUPEHNS.

3areM 00bSABIIAEM CTATUYECKUI KIace 110 UMEeHU StringExtensions s
«BHYTPEHHUX» IeJIell. TU JIeCTBUST HEOOXOAUMBI JIJIsT JTI0O0 IPYTITIBI
pacmupeHunii Kiacca.

3aTem 106aBIIgeM CTaTUYCCKU METO FancyDebug K KJjiaccy StringExten-
sions:

e TIEPBbII TapaMeTp, this string str, OTMEYAET METO/I KaK PACIIUPEHNE;

e mapametp str OyeT cogepKaTh CChLIKY Ha (DaKTHYECKOE TEKCTOBOE
3HadyeHue, 111 KOTOPOTO BBI3bIBAETCS MeToZ FancyDebug(). Mbl MO-
&KeM paboTaTh ¢ TUIIOM str BHYTPH TeJa METOJa Kak ecau Obl OH
IPEACTABIIA cOO0IL 11000 CTPOKOBBIIL JIUTEPAL.

Haxomnerr, MbI BBIBOJIM COOOIIIEHNE OTJIAIKNA BCAKUI pas, Korzaa BBINIOJI-
HAETCSI METOJ FancyDebug, ICIIONIB3Ys MeTOX str.Length, cChlytasgch Ha
CTPOKOBYIO TIepEMEHHYI0, Ha KOTOPOI BLI3BIBAETCS METOI.

Tenepn, Kor/1a pacimpenue s Kjaacca String TOTOBO, TPOBEPUM €To.

Bpems penctBoBaTh. MpobyeM MeToA pacluMpeHUs

Yt06bI KCITOJIB30BATH HAI HOBBIN CTPOKOBBIIT METOJI, HAM HY3KHO BKJTIOUUTh
€ero B J1I0001 KJ1acc, KOTOPOMY HYJKEH JOCTYI K 9TOMY METOLY.

Ortxkpolite ciieHapuii GameBehavior U HATUIITKUTE HOBBIN KO/ KJIacca:

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

// 1
using CustomExtensions;



public class GameBehavior :

{

}

// ... U3MeHeHuAa He TpebywTca ...

void Start()

{
// ... W3MeHeHuA He TpebywTca ...
}
public void Initialize()
{
_state = "Manager initialized..";
// 2
_state.FancyDebug();
Debug.Log(_state);
}
void OnGUI()
{
// ... WU3MeHeHus He TpebywTca ...
}

Pas6epem aTOT KOI.

1.
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MonoBehaviour, IManager

CHauajia Mbl 100aBJIsIeM MTPOCTPAHCTBO UMEH CustomExtensions ¢ 1o-
MOTITBIO TUPEKTUBBI using B BepxHel yacTu aiia.

3aTeM BbI3bIBAEM METOJ FancyDebug Ha CTPOKOBOU TIepeMEHHOH _state
C TIOMOIII0 TOUEUHOU HOTAIIMN BHYTPU MeTojla Initialize(), 4TOOBI

pacnedaraTb KOJIMYeCTBO CUMBOJIOB B CTPOKE.

Pacmupenne Bcero cTpoKOBOTO KJjiacca MeTOIOM FancyDebug() O3Hauaer,
410 JII0Oast CTPOKOBAsT MIEPEMEHHasT MOJIyYaeT K Hemy A0CTyIL. [ToCcKoIbKY
HepPBbII apaMeTp MeTO/Ia PACIINPEHNS CChLIAETCSI HA KOHKPETHOE CTPOKO-
BOE 3HaU€HUeE, JIJIT KOTOPOTO BBI3BIBAETCSI METO FancyDebug(), €ro IJImHa
BBIBO/IUTCA TTpaBuJibHO (puc. 10.4).

[El Console

] Clear | ] Collapse | Clear on Play | Error Pause | Editor "'|

| ©2|Ao|@0|

@

Puc. 10.4

[10:55:49] This string contains 21 characters.
UnityEngine.Debug: LogFormat(String, Object[])

1 1)

o —
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Monb3oBaTenbCkne KNaccbl MOXHO pacWwmpsaTb aHanormyHbIM
06pa3oM, HO Yalle BCero B 3TOM C/ly4dae Mbl MPOCTO AobaBnsem
HY>XHble (PYHKLMM HENOCPEACTBEHHO B Knacc (Mpu ero Hanmumm).

[Tocsieanssa Tema, KOTOPYIO MBI PACCMOTPHM B 3TOH IJ1aBe, — IPOCTPAHCTBA
VIMeEH, 0 KOTOPBIX paHee B KHUTe MbI TOBOPUJIM BCKOJIb3b. B ciemyromem pas-
JieJie BbI y3HaeTe, HAaCKOJIbKO BEJIMKa POJIb IPOCTpaHcTB uMeH B C# 1 0 ToM,
KaK CO3/1aTh IICEB/IOHUMBI THUIIOB.

N cHOBa
O MPOCTPAHCTBAx UMEH

[To Mepe TOTo KaK BaIM MPUIOKEHHS OY/IyT YCIOKHSITHCS, BBl HAUHETE Pa3-
JEJISITh CBOH KOl HA TIPOCTPAHCTBA MMEH, YTOOBI YETKO MOHUMATh U KOHTPO-
JIMPOBATh, T/le ¥ KOT/la K HeMY OOpaIatoTcst APYTrre 4acTu Koja. Bol Takke
Gy/ieTe MCIOIb30BATh CTOPOHHUE TIPOTPAMMHBIE HHCTPYMEHTBI U TIJIATUHBI,
4TOOBI COKOHOMUTD BPEMsI HA HATIMCAHUU € HYJIsT (DYHKIMU, KOTOPYIO KTO-
TO yiKe caenan 10 Bac. O6a caydast SBISIIOTCS TPU3HAKOM TOTO, 4TO BBI
pacTere Kak MPOTPAMMMUCT, HO OHU K€ MOTYT CTaTh MPUYNHON KOH(IMKTA
MIPOCTPAHCTB UMEH.

KoHMIMKTHI TPOCTPAHCTB UMEH BO3HUKAIOT, KOT/IA Y BAC TOSIBJISIIOTCS He-
CKOJIbKO KJIaCCOB MJIM TUIIOB C OJHUM U TEM K€ UMEHEM, N CJIy4a€TCd 9TO
yaiie, 4eM HaM Obl X0Tes10Ch. EC/ HECKOIBKO IIPOrPAMMUCTOB CJEAYIOT
0061IMM ITPpaBUJIaM UIMEHOBAHUS, TO, KaK IPABUJIO, 3TO JAeT CXOKUE PE3YJIb-
TaThl U y BAC JIETKO MOJKET MOSIBUTHCS HECKOJIBKO KJIACCOB C UMEHaMH Error
nim Extension, a Visual Studio 6yzer pyrarbest va ato. K cuacrsio, B C# ectb
ITPOCTOE peHieHre AJ1sd TaKuX CI/ITyaHI/IIL/'I: IICeBJOHUMDI TUIIOB.

[MceBAOHMMBI TUMNOB

OHpeIIe]IeHI/Ie IICE€EBAOHNMaA THUIIa ITIO3BOJIAET BaM ABHO BbI6paTby KaKol 13
KOH(i)JII/IKTYIOHII/IX THUIIOB Bbl XOTUTE HUCIIOJIb30BAaTh B JaHHOM KJjaccCe, NI
C03/1aTb 6ouee yHO6H06 nMA BMECTO CJIMIIKOM /IJIMHHOI'O MMEIOIIErocsa
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umeHu. [IceBIOHMMBI TUTTIOB 100ABJISIIOTCS B BepXHEil yacTu (aiiia Kiacca
C ITOMOIIBIO IMPEKTUBBI using, 32 KOTOPOI cjie/lyeT UMsI IICeBAOHUMA U Ha-
3HAYEHHBIN THUIT:

using aliasName = type;

Hanpumep, eciiu Mbl XOTUM CO3/1aTh IICEBIOHUM THIIA [IJIT UMEHU THUIIQ
Int64, TO MOIJIA OBl HAIIMCATH BOT TaK:

using CustomInt = System.Int64;

Tenepb mMst CustomInt SBJISIETCS TICEBJOHUMOM JIJISI THIIA System. Int64,
1 KOMITHJISITOP OyeT paboTarh C STUM UMEHEM KaK ¢ Int64, O3BOJIsIS HaM
UCTIOJIb30BATh €T0 TaK JKe, KaK 1 JII0OOH APYTOi THIL:

public CustomInt playerHealth = 100;

Bbl MOKeTe IOAMEHATH IICEBAOHUMAMU U COOCTBEHHbBIE THUIIBI, U yoKe
CYyILIEeCTBYIOIHE, IIPU 9TOM CUHTAKCUC 6yz[eT OJIMHAKOBBIM — O00bsABJIE-
HUe B BepXHel yacTu (aiiyia ciieHapus BMecTe ¢ IPYTUMU JUPeKTHUBA-
MU using.

[MoaBegem ntoru

Tenepsn, Biaiest HOBBIMU MOAM(PUKATOPAME, TTEPETPY3KON METOIOB, Pac-
IUPEHUAMHU KJIACCOB ¥ 00BEKTHO-OPUEHTUPOBAHHBIMY HABBIKAMU, BbI
HAXOJUTECh BCETO B OJIHOM IIare OT 3aBePIIeHUS HAINIETO MyTEeIeCTBUS
B C#. IToMHUTE: MBI M3y4asin 5TU GoJIee CII0KHBIE TEMBI /st TOTO, YTOObI
BBl MOIJIM MTOAYMaTh 00 MCIOJb30BaHUU 3HAHUN, KOTOPbIE MOJIYYMIIH
B 9TOI KHUTE, B OoJiee CJIOKHBIX MpuiokeHusix. He ctout pymars, OyaTo
MaTepuaJIbl, TIPUBEIEHHBIE B JAHHOU TJIaBe, OXBATBIBAIOT ATH TEMBI T1€JIN-
KOM U MOJIHOCTHIO. VcTmonb3yiiTe HOBbIE 3HAHUSA KaK OTIIPABHYIO TOUKY
U IBUTANTECH JIaJIbIIIE.

B caenyromieit riase Mbl 06CyuM 001IME TIOHATHS TIPOrPAMMUPOBAHYS,
oJIiydymm He60ﬂbﬂl0ﬁ HpaKTI/I'-IeCKI/Iﬁ OIIbIT pa6OTBI C JgeJsieraTaMm 1 CO6bI-
TUSAMH, a B KOHIIE 00Cy UM 00pabOTKY MCKIIOYEHUIL.
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KOHTpOnbHbIE BONPOCHI. HOBLIN YpOBEHD!

1. Kakoe kJ10ueBoe CJI0BO TIO3BOJISIET TOMETUTD TIEPEMEHHYIO KaK Hen3-
MEHSIEMYI0?

2. Kak cosnarp 1eperpyskeHHy0 Bepcrio 6a30BOro Meto/a?

3. B uem 3akiiouaercs OCHOBHas pasHUIlA MEXIY KJIaccaMu W UHTepdei-
camu?

4. Kak MOKHO pa3pemnTh KOH(IUKT TTPOCTPAHCTB UMEH B OJTHOM M3 BAIIIIX
KJIacCOB?



3HaKOMCTBO CO CTeKaMu,
oyepeaaMm n HashSet

B nipempiy et traBe Mbl eriie pas 0O6Cy/Iun TIepeMeHHbIe, THITBI U KJIaCChI
U paccMOTpesin ux 6oJiee CI0KHbIN (DYHKIIMOHAI 110 CPABHEHUIO C TEM, 4TO
U3ydyajii B Havaje KHUTU. B 3TOl T71aBe Mbl B MOPOOHOCTSIX PACCMOTPUM
HOBbI€ TUIIbI KOJLJIEKIIHIL, 8 TAaKKe UX OoJjiee CJI0KHbIE BO3MOKHOCTH.

Y Kak10T0 M3 THUIIOB KOJJIEKIIHIT, KOTOPbIEe OYAYT MPEACTABIEHBI B 9TOi
rJIaBe, eCTh OIpe/ieIeHHas 11eJib. B GOJIBIIMHCTBE ClieHapHeB, B KOTOPHIX BaM
HY/KHO 06paboraTh HAOOP JAHHBIX, OTIUYHO MOJIOW/IY T CIIUCKU U MACCUBBHI.
Ecan xxe Hy:KHO BpeMeHHOE XPAaHUTUIIE U BO3MOKHOCTD YIIPABJISATH T10-
PANKOM 3JIEMEHTOB KOJUJICKIIUH, WJIN, TOUHEe, TOPAIKOM J0CTyNa K HAM, TO
MOJION/IYT CTEKH 1 ouepeid. Eci BaM HY:KHO BBITTOJTHATH HAJT KOJLTEKITNEH
omepaluu ¢ y94eToM TOTO, UTO KaXK/[bI{ 9JIEMEHT B KOJIJIEKITUNA YHUKAJIEH,
IMOMOJKET HashSet.

[ToMHMTE, 4TO XOPOUIUI ITPOrPAMMUCT HE CTAPAETCs 3aAlIOMHUTH BECh CBOM
KOJI, & BBIOMPAET MPaBUJIbHBIA MHCTPYMEHT JIJIS TPABUIBHON PabOTHI.

[Tpeskie yem NpUCTYIUTH K paboTe ¢ KOAOM B CJIELYIONIEM pas/iesie, OTMETHM
TeMbl, KOTOPbIE HAaM ITPEJCTOUT PACCMOTPET:

® BBeJleHlE B CTEKH;

® 1IPOCMOTP ¥ U3BJIEYEHIE DJIEMEHTOB;

e o0ume MEeTOIbI;

® paboTa ¢ ouepeIsImMI;

® 00aBiieHe, yIaIeHIEe 1 TIPOCMOTP 9JIEMEHTOB € TIOMOIIBIO HashSet;

® BbITIOJIHEHUE oTlepaIuii.
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BBegeHue B cTeku

Ecsin roBOpUTH TO-TIPOCTOMY, TO CTEK TIPEICTABIISIET COOOIT MHOKECTBO
9JIEMEHTOB OJTHOTO M TOTO Ke Tuna. /[JimHa y cTeka nepeMeHHas, TO eCThb
MEHSeTCS B 3aBUCUMOCTH OT TOTO, CKOJIBKO 3JIEMEHTOB B HEM COZIEPIKUTCSL.
Baxnoe pasinune MexK/1y CTEKOM U CIIMCKOM MJINM MAaCCUBOM 3aKJII0YaeTCs
B TOM, KaK UMEHHO B HeM XpaHATcs ajeMeHTbl. CTeku caefyioT Moaean
last in first out (LIFO): riocieiHuii BBeIeHHBIIT 9JIEMEHT B CTEKE SIBJISIETCSI
TIEPBBIM JTOCTYTTHBIM [I7151 BBIBOJIA. DTO MOJIE3HO, eCJIM HaM HY>KHO TOJIYYUTD
JOCTYTI K 3JieMeHTaM B oOpartHoM mopsizike. O6paTite BHUMAHHE: B CTEKE
MOTYT XPaHUTBHCS null 1 TOBTOPAONINECS 3HAYEHNS.

Bce Tunbl KoNnekumii, 0 KOTOPbIX Mbl FOBOPUM B A@HHOW rNaBe,
ABMISOTCA YacTblo NpocTpaHcTBa uMeH System.Collections.Ge-
Neric, No3ToMy He 3abyabTe A06aBUTb CEAYIOLLIMIA KO B HaYaso
noboro daina, B KOTOPOM Bbl XOTUTE MX UCMOMb30BaTb:

using System.Collections.Generic;

Termepsb, Korja caMmy KOHIIETIIHIO MbI Pa3oOpaJiv, B3rJassHeM Ha 6a30BBIi
CUHTaKCUC 00bSIBJIEHUS CTEKOB.

Baz30BbINM CUHTAKCUC
O6'bHBJIeHI/Ie HepeMeHHOfI CTEeKa BbIIIOJIHAETCA CJIGZIYIOH_II/IM o6pa30M:

® KJII0UEBOE CJIOBO Stack, TUII 3JIEMEHTOB CT€KA B TPEYTOJILHBIX CKO6K3X,
a TaKyK€ YHUKaJIbHOEC UM O6T)€KT8.;

® KJII0YEBOE CJIOBO new JIJIs MHUITMAIN3AIMI CTeKA B IIAMSTH, 3 KOTOPBIM
cJIe[lyeT KII04eBOoe CJI0BO Stack M THII 9JIEMEHTOB CTEKa B TPEYTOJbHBIX
CKOOKax;

® mapa KPyrJibiX CKOOOK ¢ TOUKOII C 3aSITOI B KOHIIE.

B O6H_[€M BU/I€ 9TO BbITJIAAUT TaK:

Stack<elementType> name = new Stack<elementType>();

B orsimume ot Apyrux TUIOB KOJJIEKIIUH, ¢ KOTOPBIMU BbI pabOTaJIH, B CTEK
HeJIb3s IIOMECTUTD 3HaYeHUsI CPa3y B MOMEHT CO3/[aHUsI.
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C# nopaepxmBaeT HeobobuleHHyto Bepcuto Tuna Stack, ans
KOTOpOV He TpebyeTcs onpeaeneHust Tuna 31eMeHTOB:

Stack myStack = new Stack();

Mcnonb3oBaTh Takol TUM MeHee 6e30MacHO M [0POXE, YeM
ONMCaHHY!0 BbliLie Bepcuto. MounTtalite pekoMmeHaaumm Microsoft
Ha 3ToT cyeT: github.com/dotnet/platform-compat/blob/master/
docs/DE0006.md.

Bara cienyrorast 3agada — co3aath COGCTBEHHbII CTEK U MOJYYUTH TPaK-
THUYECKUH OTBIT PAaGOTHI C METOIAMH HTOTO KJIAcca.

Bpemsi aeiictBoBaTb. XpaHUM cobpaHHble NpeaMETbI

Yro6bl MPOBEPUTH PAbOTY CTEKOB, MBI TIEPEITUIIEM UMEIOIYIOCS JIOTUKY
cbopa nipeameroB B urpe Hero Born, uciionb3ysi crek jijisi XpaHeHUsI CO-
6upaeMoii 100bIYN.

1. Orkpoiite crieHapuii GameBehavior.cs 1 J06aBbTe HOBYIO ITEPEMEHHYIO
CTeKa ¢ UMeHeM lootStack:

// 1
public Stack<string> lootStack = new Stack<string>();

2. Jlo6aBbre B MeTO/ Initialize coreyomuii KO [Jist JOOABIEHUST HOBBIX
9JIEMEHTOB B CTEK:

public void Initialize()

{
_state = "Manager initialized..";
_state.FanceyDebug();
Debug.Log(_state);
// 2
lootStack.Push("Sword of Doom");
lootStack.Push("HP+");
lootStack.Push("Golden Key");
lootStack.Push("Winged Boot");
lootStack.Push("Mythril Bracers");
}

3. Jlo6aBbTe HOBBIN METO B KOHEIL ClleHapusl [JIsl BbIBOAA MH(MOPMAIIK
O CTEKE:

// 3
public void PrintLootReport()
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Debug.LogFormat("There are {0} random loot items waiting
for you!", lootStack.Count);
}

4. OTkpolite ItemBehavior.cs 1 BbI30BUTE METOJl PrintLootReport u3
gameManager:

void OnCollisionEnter(Collision collision)

{

if(collision.gameObject.name == "Player")

{

Destroy(this.transform.parent.gameObject);
Debug.Log("Item collected!");

gameManager.Items += 1;

// 4
gameManager.PrintLootReport();

}
Pasbepem aTOT KO/,

1. Cosmaem mycToii CTEK € 3JieMeHTaM1 CTPOKOBOTO THTIA.

2. Vcnonb3yem MeTo Push [17ist 10OGABJIEHSI CTPOKOBBIX AJIEMEHTOB B CTEK,
[IPU 9TOM €ro pa3mep Oy/IeT BCSIKUIT Pa3 yBeJUUNBATHCSI.

3. BbIBOJMM KOJIMYECTBO 9JIEMEHTOB CTEKA BCSIKUIL Ppa3, Korjaa BbI3bIBa€TCA
METO/I.

4. Bbi3biBaeM MeTOJI PrintLootReport Kask/biil pa3, KOTia UTPOK TOAOHpaeT
npenmet (puc. 11.1).

@ [09:38:46] Item collected! 1
=~ UnityEngine.Debug:Log(Cbject) -
[09:38:46] There are 5 random loot items waiting for you!

=

UnityEngine.Debug:LogFormat(String, Object[])

Puc. 11.1
Tereps, koria y Hac ecTb paboumii CTEK, MbI MOJKEM MTOIKCIIEPUMEHTHPO-

BaTh C TEM, KaK MOYKHO IOCTAaBATh M3 CTEKA JIEMEHTBHI C TTOMOII[bIO METO/IOB
Pop u Peek.
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[pocMOTp U U3BNEeYEeHne

MBI yske TOBOPUJIM O TOM, YTO JIEMEHTBI B CTEKe XPAHATCS 110 NPUHIIUAILY
LIFO. Tenepb Ham HY>KHO y3HaTbh, KaK B 9TOI KOJIJIEKIIUH OCYIIECTBJSETCS
JOCTYII K 9JIeMEHTaM — IIyTeM IIPOCMOTPa U U3BJICYECHUS:

® MeTOoj] Peek BO3BpaIIaeT CACAYIONINNA 3JIEeMEHT B CTeKe, He yaJidad ero,
TO €CTb TIO3BOJISIET <ITIOCMOTPETh» Ha HETO, HUUEro He MEeHSS;

® MeTO/L Pop BO3BpalllaeT U yJaJisieT CJIeI[yIOHII/If/,I JJIEMEHT B CTEKE, 110 CYyTHU
<«BbITaJIKUBad» €Tro 1 11epeaaBasi BaM.

O6a MeTo/1a MOKHO UCIIOJIb30BATH MO OT/AETBHOCTH WJIN BMECTE, B 3aBHCH-
MOCTH OT Bammux 1ejiei. /lajsee Mbl OJIyIUM TPAKTUIECKUN OIBIT PAOOTHI
¢ 060MMHU METOIAMH.

Bpems feicTBoBaTh. MonyyaeM nocrieaHnin nogobpaHHbIv npeameT

Bamra 3azaya — HOJIyYUTh HOCJIEHMIT 9JIeMEHT, 100aBJIeHHbI B CTEK
lootStack. B Hamiem npumepe Takoil 3JIeMEHT ONPe/eIIeTCs TPOrPaMMHO
B MeToze Initialize, HO MOXHO IIPEANOJOXKUTD, YTO DJIECMEHTDI I[O6aBJIH-
IOTCSI CJIYYAitHBIM 06Pa30M MJIH 110 KAKOMY-TO HHOMY MpUHIHUITY. B ro6oM
ciydae 100aBUM B PrintLootReport CIIeAyIONIHIT KO

public void PrintLootReport()

{
// 1
var currentItem = lootStack.Pop()
// 2
var nextItem = lootStack.Peek()
// 3
Debug.LogFormat("You got a {@}! You’ve got a good chance of finding
a {1} next!", currentItem, nextItem);
Debug.LogFormat("There are {0} random loot items waiting for you!",
lootStack.Count);
}

HpOI/ICXOI[I/IT BOT 4TO.

1. Bwi3biBaem MeTOJ| Pop Ha lootStack, yasisgeM caeyIoni 2JIeMeHT B cTe-
K€ U COXPaHsIeM €ro.
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2. BpizbiBaeM MeTO/I Peek Ha lootStack U coXpaHseM CaeyIoInii 3JeMeHT
B CTEKe, He yIJIs ero.

3. BwiBomuM B KOHCOJIb Ha3BaHUE U3BJIECYEHHOTO 2JIEMEHTA U CIEYIONETO
JIEMEHTa B CTEKE.

Bbr MoskeTe BUieTh U3 KOHCOJIH, 4TO Mythril Bracers, ITOCJI€/HUI 9JIEMEHT,
J100aBJIEHHBII B CTEK, ObLI yAaJeH epBbIM. 3a HUM UeT Winged Boots, Ha
KOTOPBII MBI TOCMOTPEJIN, HO He YU, Bbl TakKe MOKeTe BUIETh, YTO
B lootStack 0CTaJIOCh €ellfe YEThIPe AJIEMEHTA, K KOTOPBIM MOKHO TTOJYYUTh
noctyi (puc. 11.2).

@ [09:46:00] Item collected!
~~ UnityEngine.Debug:Log(Object)

@ [09:46:00] You got a Mythril Bracers! Keep going, you've got a good chance of finding.
UnityEngine.Debug:LogFormat(String, Object[])

@ [09:46:00] There are 4 random loot items waiting for you!
~ UnityEngine.Debug: LogFormat(String, Object[])

Puc. 11.2

Tenepb, KOI'/la Bbl 3HA€TE, KaK CO3/laBaThb, Z[O63BJIHTB " 3allpallinBaThb aJie-
MEHTDBI U3 CTEKA, Mbl MOJKEM PACCMOTPETD €I11€ HECKOJIbKO METO/10B, IIPE/L-
Ha3HAaYCHHDBIX 1JIA pa6OTI)I CO CTEKOM.

O6wue meToabl

Jluist Hauajia Bbl MOKETE MCIIOJIb30BaTh METO/| Clear, YTOObBI YAQJIUTh BCE
COJIEP;KUMOE CTEeKa:

// O4ncTka cTeka M cbpoc cyeT4yuka Ha O
lootStack.Clear()

Ecam xoTuTe y3Hath, CyIeCTBYeT JIM B BallleM CTeKe Ollpe/iesIeHHbIN aJie-
MEHT, TO UCIIOJIb3YITe MeTO/] Contains M yKaxKUTe 3JIeMEHT, KOTOPBII nllere:

// Bo3BpawaeT true pgnAa snemeHTa "Golden Key"
var itemFound = lootStack.Contains("Golden Key");

ECJH/I BaM HYKHO CKOIIMPOBATDb 3JIEMEHTBI CTEKA B MaCCUB, TO METO/L CopyTo I10-
3BOJIUT BaM YKa3aTb MECTO 1 CTapTOBbeI WHAEKC [JI ollepaliii KOITMPOBaHW:A:
// KonupoBaHue 31eMeHTOB CTeka B MaCcCMB C WHAEKCOM, HayuHasa C O

string[] copiedLoot = new string[lootStack.Count];
numbers.CopyTo(copiedLoot, ©);
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Ecan Bam HY)KHO TIpeo6pa3oBaTh CTEK B MACCHB, TO UCIOJB3YITE METO]
ToArray. [Tocsie mpeoGpazoBaHust U3 Baliero creka Oy/eT co3aH HOBbIiT Mac-
cuB. OTamyne ot MeTozia CopyTo COCTOUT B TOM, YTO TOCJIEAHUI KOUPYeET
3JIeMEHTDI CTEeKa B Y3Ke CYIEeCTBYIONNIA MacCUB.

BbI Takske MokeTe mpeo6pa3oBaTh CTEK B CTPOKY, €CJIN HEOOXOANMO, UC-
II0JIb3Ysl METO/, ToString:

// KonupoBaHue cyuwecTBywWero cTeka B HOBbl1 Maccus
lootStack.ToArray();

// TNpeobpa3oBaHue cTeka B CTPOKY
lootStack.ToString();

ECJII/I BbI CTapa€TeCh IIPUAEPKUBATHCA XOPOHINX ITPAKTUK KOAUPOBAHIA, TO BaM
MOJKET ITPUTOAUTHCA BO3SMOKHOCTD ITPOBEPUTD, €CTh JIM B CTEKE CJIeILYIOH_[I/Iﬁ
QJIEMEHT, ITPEJK/IE YEM N3BJIEKATDH NJIN IIPOCMATPUBATD €TO0. K C4aCTblO, y KJlacCa
CTEKa €CTb /IBa METO/1a /IJIL 9TOTO KOHKPETHOTO CII€eHApUA — TryPeek " TryPop:
// dnemeHT HE YIOANAETCA u3 cTeka
bool itemPresent = lootStack.TryPeek(out lootItem);
if(itemPresent)

Debug.Log(lootItem);

else
Debug.Log("Stack is empty.");

// dnemeHT YJANAETCA u3 cTeka
bool itemPresent = lootStack.TryPop(out lootItem);
if(itemPresent)
Debug.Log(lootItem);
else
Debug.LogFormat("Stack is empty.");

O6a mMeTo/1a BO3BpAIIAIOT true WK false B 3aBUCUMOCTU OT HAJMYUSI
oObeKTa B BepXyliKe cTeka. Eciii 06beKT ecTh, TO OH Oy/IeT CKOITMPOBaH
B out-mlapameTp pe3yJibTata, i MeTo/l BepHeT true. B ciydae mycroro creka
3HaUEHUEM OUt-TIapaMeTpa M0 YMOJYaHUIO Oy/IeT ero HadaIbHOe 3HAYEHHE,
1 MeTOJ] BepHeT false.

Bbl MOXeTe HaVITM I'IOJ'IHbIl\/II CMCOK METOA0B CTEKA B JOKYMEH-
Tauum s3bika C# no agpecy docs.microsoft.com/ru-ru/dotnet/
api/system.collections.generic.stack-1?view=net-5.0&viewFall-
backFrom=netcore-%203.%201.

Ha atom 3aBepiimm 3HaKOMCTBO €O CT€KaMU, a B CJIeIYIONIeM pas/ele 110-
TOBOPUM O CXOKeH CTPYKType — o4epeiu.
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PaboTa c ouepeasmMm

Kaxk u crexu, ouepenn — 910 HAOOP 9/1eMEHTOB UK 0OBEKTOB OJHOIO THIIA.
Jlnna J11060ii ouepenn epeMeHHast, Kak Uy CTeKa, TO eCTh pasMep U3Me-
HSIETCS TI0 Mepe 00aBJIeHnsT WK yaaierust aneMentoB. OHako ouepenn
pa6orator 1o mozesu first in first out (FIFO): niepBbiii a1eMeHT B 04epean
SIBJISIETCS TIEPBBIM JIOCTYITHBIM dsieMeHToM. O6paTite BHUMAHNE: B OUepeIn
MOTYT XPaHUTBHCSI TOBTOPSIIONIIECST 3HAYEHUS U null, ¥ TIPU CO3/IaHUU €€
HEJIb3sT CPa3y 3aMOJHUTD AJIEMEHTAMHU.

Baz0BbIM CUHTAKCUC

OG6bsBIIeHNE TEPEMEHHOIT OUepen J0JKHO COOTBETCTBOBATD CJIEYIONINM
TpeOOBAHUM:

® KJII0YEBOE CJIOBO Queue, TUII 9JIEMEHTOB OUEPE/IN B TPEYTOJIBHBIX CKOOKAX,
a TaKkyKe YHUKATbHOE NMST 00BEKTa;

® KJIIOYEBOE CJIOBO new /UL MHULUAIN3AUN O4Yepeau B IIaMATH, 3a KOTO-
PbIM CJIEAYET KJK4YeBOe CJA0BO Queue U THUII 3JIEMEHTOB O4Yepen B Tpe-
YTOJIbHBIX CKO6KaX;

® mapa KPyribiX CKOOOK € TOUKOIA € 3arsITO B KOHIIE.

B O6HI€M BU/I€ 9TO BbITJIAAUNT TaK:

Queue<elementType> name = new Queue<elementType>();

C# noaaepxwvBaeT HeobobLUeHHYI0 Bepcuio Tuna Queue, ans
KOTOpPOW He TpebyeTcs 3a4aBaTth TUM XPaHUMOrO 3/1EMEHTA:

Queue myQueue = new Queue();

Mcrnonb3oBaTb Takon TUM MeHee 6e30MacHO U AOpPOXe, YEM
OMMCaHHY!0 Bbillie Bepcuto. MounTaiiTe pekomeHaaumum Microsoft
Ha 3TOT cyeT: github.com/dotnet/platform-compat/blob/master/
docs/DE0006.md.

Cama 1o cebe Imycrast ouepesib He TaK ysK U MOJIe3Ha, MOCKOJIbKY HaM Hy/KHa
BO3MOKHOCTD JI00ABJISITD, YAAJISTH U TIPOCMATPUBATD €€ SIeMEHTBI B JTI000i
MOMEHT, O 4YeM U IIOTOBOPUM B CJIeyIOIIeM TT0/ipas/iesie.
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[obaBneHne, yaaneHue n npocMoTp

[TockosbKy mepeMeHHYI0 lootStack M3 MPeAbIAYIINX Pa3/eJI0B MOKHO
ClleJIaTh ¥ OYepeIbio, Mbl He OY/IeM UCIIONb30BATh CJAEAYIONINN KO/ B Ha-
KX UTPOBBIX ClleHapUsX 13 coodpaskeruii apdexkrusHOCTH. OIHAKO BbI
MOKETE UCCJIEI0BATD PA3JINYMsI HJIU CXO/CTBA ATUX KJIACCOB B COOCTBEH-
HOM KO/I€.

YT106BI CO3/1aTb o4uepeab N3 CTPOKOBBIX 9JIEMEHTOB, HAITUIINTE CJAEAYIONIEE:

// Co3paHue oyepenu U3 CTPOKOBLIX I/1E€MEHTOB
Queue<string> activePlayers = new Queue<string>();

Y1001 JIO6aBI/ITI) 9JIEMEHTBI B 04Y€epe/lb, BBI3OBUTE METO/L, Enqueue C 2JIEMEH-
TOM, KOTOprf/i BbI XOTUTE ,ZIO6aBI/ITbZ

// DobaBneHue 3NeMeHTOB B KOHeL oyepenu
activePlayers.Enqueue("Harrison");
activePlayers.Enqueue("Alex");
activePlayers.Enqueue("Haley");

YT106bI YBUIETD HepBbH‘/’I 9JIEMEHT B o4epean, He yaaldsd €To, I/ICHOJIbsyI‘/’ITe
MeTo/1 Peek:

// Bo3BpawaeT nepBblil 3n1eMeHT B o4vepenu, He ypanas ero
var firstPlayer = activePlayers.Peek();

'qT06bIBepHyTbI{yﬂaﬂHTbHepBbﬁiaﬂeMeHTlaoqepeﬂﬂ,HCHOﬂbsyﬁTehKHOH
Dequeue:

// Bo3BpawaeT u ypanaeT MepBblii 3N1eMeHT B o4vepeau
var firstPlayer = activePlayers.Dequeue();

Terepb, Kor/a Bbl MTO3HAKOMUJIMCH C OCHOBHBIMHU (DYHKIIMSIMU OY€PEJIH,
He CTECHSIITECh NCCIIeI0BATh O0JIee CIOKHbBIE METOJIbI, KOTOPBIE €CTh Y KJlac-
ca OYEePeJIH.

O6wue meToabl

Y ouepesieii ¥ CTEKOB TTOYTH OJIMHAKOBBIE (DYHKITUH, TOITOMY MBI He Oy1eM
e1re pa3 TOBOPUTDL 0 HUX. [[oJHBIN CIMCOK METO/IOB M CBOMCTB MOKHO TIO-
CMOTpETH B lokyMeHTarmu o C#, Ipoi/ist TIo cehLKe docs.microsoft.com/ru-ru/
dotnet/api/system.collections.generic.queue-1?view=netcore-3.1.
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[Ipex e yem 3aBepUIUTD TJIaBY, PACCMOTPUM THUII KOJIJIEKIIUU HashSet 1 Ma-
TeMaThyecKue orepaluu, JJs1 KOTOPbIX OH TOJIXO/UT.

Ncnonb3oBaHue HashSet

[Tocoeaaunii TUTT KOJLIEKIIUH, C KOTOPHIM Mbl TIO3HAKOMUMCS B JIAHHOM TJia-
Be, — HashSet. JTa KOJJIEKINS 3HAYUTETHHO OTJIMUAETCS OT BCEX TTPOYHX,
€ KOTOPBIMU MBI cTaIKUBaiich. OHa He MOJKET XPaHUTh TTOBTOPSIONHAECS
3HAYEHUs U He TO/JIEPKUBAET COPTUPOBKY, TO €CTh €€ 2JIeMEHTbl HUKOUM
obpasoMm He yropsiounBaioTcst. Kosutekinum HashSet — 9To Kak CJI0BapH,
HO C KJIIOYaMH, a He ¢ TTapaMu <KJi04 — 3HadeHrne». OHM T03BOJISIOT OUeHb
OBICTPO BBITIOJHATH YCTAHOBKY 3HAYEHMSI M TIOMCK 9JIEMEHTOB, K Y€MY MbI
BepHEMC B KOHIIE 9TOTO Pasjienia, M UeajibHO TIOAXOIAT JJId CUTYaInii, Kor/ia
HaM Ba)KHBI COXpaHeHWe HAYaJIbHOTO TIOPSIKA U YHUKAJTHbHOCTH 3JIEMEHTOB.

Baz30BbIM CUHTaKCUC
OO0bsiBiIeHIE TIEPEMEHHOIT HashSet BBITIOJIHSETCS CJEAYIOINUM 00Pa3oM:

® KJII0YEBOE CJIOBO HashSet, THIT 3JIEMEHTOB B TPEYTOJIBHBIX CKOOKAX, A TAK-
JKe YHUKAJIbHOe NMsI 00BEKTa;

@ KJII0YeBOE CJIOBO new JIJI UHUITUAJIN3AIUH HashSet B TaMATH, 32 KOTOPBIM
CJIe/LyeT KJIIOYEBOe CJIOBO HashSet 1 THII 9JIEMEHTOB B TPEYTOJIbHBIX CKOOKAX;

® [apa KpYTIJIbIX CKOOOK € TOUKOI ¢ 3aI4TOi B KOHIIE.
B O6HI€M BU/€ 9TO BbITJIAAUT TaK:

HashSet<elementType> name = new HashSet<elementType>();

B oTsiiurie ot cTEKOB 1 oyepesieid, pu 0ObSABIEHUN TIEPEMEHHON BbI MOJKETE
WHUIAAJIN3UPOBATH HashSet 3HAUEHUSIMU 110 YMOJYAHUIO:

HashSet<string> people = new HashSet<string>();
// vm

HashSet<string> people = new HashSet<string>() { "Joe", "Joan", "Hank"};
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Y106bI 106aBUTH 2JIEMEHTHI, KCIIOJIb3yHTE METO/ Add, YKa3aB eMy HOBbII
9JIEMEeHT:

people.Add("Walter");
people.Add("Evelyn");

YT006BI yAAIUTh 3JIEMEHT, BBI3OBUTE METOJ Remove M YKaKUTE DJIEMEHT,
KOTOPBIHN BbI XOTUTE yIQJINTh U3 HashSet:

people.Remove("Joe");

Bce aT0 IOKa IBETOUKM U HA JTAHHOM 3Talle BaIlleTO MyTEIIeCTBUS B MUP
MIPOTPAMMUPOBAHUS BBITJISIUT IOBOJIBHO 3HAKOMBIM. HO TP BBITIOTHEHUT
omepanuil Haj MHOKECTBAMU KOJLJIEKIINA HashSet /IeliCTBUTEILHO BbIIEIS-
eTcst, U IMEHHO 3TO OY/IeT TEMOIT CJIe/IyTOIIero mojipasieJia.

BbinonHeHne onepauui

MHoskecTBaMu, HaJl KOTOPBIMU GY/IYT BBIITOJHSATHCS OIIEPAIAH, SIBJISIIOTCST
BBI3BIBAIOIINI U IIepe/iaBaeMblii 00bEeKThI KoJLIeKII. Tounee, Takue ornepa-
U CIIYKAT I U3MEHEHUS 3JIeMEHTOB BBI3BIBAIOIIETO MOKeCTBa HashSet
B 3aBUCUMOCTH OT TOTO, KaKasi Ollepalust UCIOJIb3yeTcst. Mbl 06CYI1M 9TO
6ostee TOPOOHO Ha TIPUMepPE CJIEAYIONIETO KO/Ia, HO CHaYaja pacCMOTPUM
TPU OCHOBHBIE OTIEPAIINHU HAJl MHOKECTBAMU, KOTOPBIE Yallle BCETO MpumMe-
HAIOTCA B 3aj1a9aX IPOrPaAaMMUPOBAHMS.

[lanee 1o TekcTy Tekyllee MHOKECTBO currentSet — aTo HashSet, BbI3bIBa-
IOIUI METOJI OTIepalliy, a YKa3aHHOEe MHOKEeCTBO specifiedSet — 3To 1epe-
JlAHHBIN TTapaMeTp MeTo/ia HashSet. IaMeHeHHOe HashSet Bcer/ia siBJsieTcst
TEKYIIIUM MHOKECTBOM:

currentSet.Operation(specifiedSet);

B ocrasmeiicst vactu pasziena Mbl Oynem paboTaTh ¢ TPEMSI OCHOBHBIMU
oTiepaIusaMu:

® UnionWith CKJIQJIBIBAET 9JEMEHTDI TEKYHIECTO U YKAa3aHHOI'0O MHOKECTB
BMECCTE,;

® IntersectWith BO3Bpalla€T TOJIbKO 9JIEMEHTDbI, KOTOPbIE €CThb KaK B TEKY-
mieM, TaKk 1 B YKa3aHHOM MHOKECTBAX;



354 lnaeBa 11 e 3HAKOMCTBO CO CTekamu, ovepeasmu n HashSet

® ExceptWith BbIYMTAET 3JIeMEHTbI YKa3aHHOTO MHOXKECTBA U3 TEKYIIero
MHOZKECTBA.

CyllecTByeT elle ABe rpynnbl onepauuii HaJ MHOXEeCTBa-
MW, KOTOPblE NMPUMEHSIOTCA AN BbIUUCIIEHUS MOJAMHOXECTB
N HaAMHOXECTB, HO 3aZlaun UX UCMONb30BAHUS IOBOJIbHO Cre-
LUMdUYHBI U BbIXOAAT 32 paMKM IaHHOM rnaBbl. Bbl MoXeTe Hali-
TV BClO HEO6X0AMMYIO MHOPMaLMIO 06 3THUX MeToAaX, NPonas
no cceinke docs.microsoft.com/ru-ru/dotnet/api/system.col-
lections.generic.hashset-1?view=net-5.0&viewFallbackFrom=
netcore-3.

ZIOHyCTI/IM, Y HaC €CTb ABa MHOKeCTBa C UME€HaMM UTPOKOB — B O/ITHOM
COMEPKATCA NMEHA aKTUBHBIX UTPOKOB, a B IPYIOM — HEAKTUBHBIX UTPO-
KOB!

HashSet<string> activePlayers = new HashSet<string>() { "Harrison",
"Alex", "Haley"};

HashSet<string> inactivePlayers = new HashSet<string>() { "Kelsey",
"Basel"};

MbI Morin GbI KCIIOJIB30BATh OIEPaIiio UnionWith, 4T0OBI IOJIYYUTH MHO-
JKECTBO, CoZlepIKalllee 2JIeMEHThI 000X UCXOHBIX MHOKECTB:

activePlayers.UnionWith(inactivePlayers);
// activePlayers now stores "Harrison", "Alex", "Haley", "Kelsey", "Basel"

Ternepb npeaonoKUM, UTO Y HAC €CTh JIBA PA3HBIX MHOXKECTBA — MMEHA
AKTHUBHBIX UT'POKOB U UMEHA [IPEMUYM-UTPOKOB:

HashSet<string> activePlayers = new HashSet<string>() { "Harrison", "Alex",
"Haley"};
HashSet<string> premiumPlayers = new HashSet<string>() { "Haley", "Basel" };

MOJKHO HCITIOJIB30BATh OIlepaliio IntersectWith, 4ToObI HANITH BCEX aKTHB-
HBIX UTPOKOB, KOTOPbIE TaKKe SBJISIOTCS IIPEMUYM-UTPOKAMU:

activePlayers.IntersectWith(premiumPlayers);
// Tenepb activePlayers xpaHuT Tonbko "Haley"

Yo, ecoit 6bI HAM HYKHO OBLIO TIOJIYYUTh UMEHA BCEX aKTUBHBIX UTPOKOB,
He OTHOCSIIUXCS MPU 3TOM K npeMuyM-kJaccy? [IpoTuBomnonokHocTbio
ortepanu IntersectWith aBasgercs ExceptWith:
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HashSet<string> activePlayers = new HashSet<string>() { "Harrison", "Alex",
"Haley"};
HashSet<string> premiumPlayers = new HashSet<string>() { "Haley", "Basel" };

activePlayers.ExceptWith(premiumPlayers);
// Tenepb activePlayers xpanut "Harrison" u "Alex", Ho ygmandet "Haley"

OGpaTMTe BHUMaAHME: A4 UCMNOJIb3YKO HOBbIE 3K3EMNNAPbI UC-
XO[HbIX MHOXECTB A5 KaXKAoM ornepaunn, NoCKOJIbKY TEKyLlee
MHOYKECTBO U3MEHSIETCS NMOC/IE BbINMOMHEHUS KAXA0M onepauuun.
Ecnu Bbl NpoAo/MKUTE NCMOML30BaTb O[HU U TE Xe MHOXECTBa,
TO pe3y/ibTaTbl MOIyT OKa3aTbCd HEOXUAAaHHbIMW.

Terepn, KOT/Ia BbI Y3HAJIM, KK BBITIOJHATH OBICTPBIE MAaTEMATHYECKUE OTe-
paluu ¢ IMOMOUIBIO HashSet, 3aKOHYMM 3Ty IJIaBY U BCIIOMHUM BC€, O 4YeM
TOBOPUJIN.

[MoaBegem ntoru

[Tozapasidio, BbI mouTn HA (DUHUNTHOW 1TpsiMoii! B fanHOl riaBe Mbl 13-
VUMW TPU HOBBIX THUTIA KOJJIEKIIMH 1 UX UCIIOJIH30BAHUE B PA3JIUYHBIX CH-
tyanusax. CTeKU OTIMYHO TOXOAAT I CUTYAINA, KOT/[a HY>KHO TOJTyYUTh
JOCTYII K 3JIeMeHTaM KOJUJICKIIMU B MTOPSIKE, IPOTUBOIIOJIOKHOM IOPSIIKY
nobasrenust. Quepen — Balll KaH/U/IAT, €CJIA BB XOTUTE TIOJIYYUTH TOCTYIT
K CBOWM 3JIEMEHTAM B TIOPsIIKe 100aBieHus, 1 00a BapuaHTa UIeasbHO
HOAXOMAT /I BPeMeHHOro XpaHeHusA. BaxkHoe pasianune Mexay 9TUMU
TUIMAMU KOJUICKIIMI U CIIMCKAMK WJIM MACCUBAMU 3aK/II04AETCA B TOM, KaK
00ecredrnBaeTcs IOCTYI K HUM € TIOMOIIBIO OIePAIlii U3BJI€YE€HUS U TIPO-
cmoTpa. Hakowelt, Bbl y3Ha/iu o HashSet 1 MaTeMaTUYeCKUX Ollepaluax Hajl
MHOKECTBAMU, KOTOPBIE BBITIOHAIOTCS HEBEPOSTHO ObIcTpo. Kora HyskHO
paborarh ¢ yHUKAJIbHBIMU 3HAUEHUSIMI U BBITIOJIHATH CJIOJKEHUE, CDAaBHEHHE
WM BBIYUTAaHUE OOJIBIINX KOJUIEKITU, OHU MOAXOSAT MIPOCTO TIPEKPACHO.

B cuieyroriieii riiaBe Mbl eliie CuiibHee Torpy3uMcst B 6oJiee CJI0KHbIE (hyHK-
i C# 1 IO3HAKOMUMCS € JieJierataMu, 0000IeHusiMu (generics; HHoTa
HA3BIBAIOT JPKEHEPUKAMU) U JIP., TpUOIMKasich K KoHity KHuru. Ho maxke
MTOCJIe/IHAA ee CTPAHUIIA CTaHeT JUIIb Ha4yaJlOM HOBOTO Ty TH.
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KoHTponbHble Bonpockl. CoXHblE
KOJTNEKLMM

1. B kakoil KoJIJIEeKIINK 3JIeMEHTbI XPAHSATCS ¢ UCIIOIb30BAHUEM MOJeIN
LIFO?

2. Kakoii MeTo/1 TO3BOJISIET 3alIpaIluBaTh CJIEAYIONNI 2JIEMEHT B CTEKE,
He y/laJisisl ero?

3. MosKHO Ji XpaHUTD B CTEKaX U OUepeisix 3HaueHns null?

4. Kak BbluecTb 0/iH HashSet U3 pyroro?



Ob606LueHns, generaTbl
N MHOIoe apyroe

Yem 6osiblite BpeMEHH BbI TIPOBOUTE 3a IPOrPAMMUPOBAHUEM, TEM OOJIbIIE
nymaere o cucremax. CTpYKTYPHPOBAaHITE MEXAHI3MOB, TI0 KOTOPHIM KJIACCHI
1 OOBEKThI B3aUMOJIEHCTBYIOT U OOMEHUBAIOTCS JAPYT € JAPYTOM JAHHBIMU, —
9TO U €CTb TO, YeM MbI 3aHUMAJIHCh JI0 CUX TI0P. Ternepb BOMPOC B TOM, KAk
crenath ux 6oJiee 6e30MacHBIME U 3((PEKTUBHBIMIL.

Ito OyeT TTOCIe/HsIST TPAKTUYeCKast rJlaBa KHUTH, U B HEll MbI PACCMOTPUM
puMepbl 00001IEHHBIX KOHIIENIUI IIPOrpaMMUPOBAHS, JeJIerMPOBaHNs,
cosanus coobITHil 1 00paboTky omnbok. Kaskmas us sTux TeM cama 1o cebe
SABJISIETCST OOIIMPHOI 00JIACTHIO, JOCTOMHON U3yUYeHMUs], II09TOMY BO3bMUTE
BCE, YTO MbI U3YUYUM 3/1€Ch, i Pa3BUBAiiTe 9TU 3HAHUSI B CBOUX MPOEKTAX.
3aKOHYMB 3aHUMAThCS TIPAKTUKON KOAMPOBAHMUS, Mbl IPUBeLeM HeOOIb-
1ol 0630p MaTTEPHOB TPOEKTUPOBAHKS ¥ TOTO, KAKOBA UX POJIb B BAllleM
Oy Ly1eM IporpaMMUPOBAHIHL.

B aT0i1 riaBe Mbl paccCMOTPUM TaKKe TEMbI, Kak:

® 006001IeHHOE TPOrPAMMUPOBAHHE;
® UCIOJIb30BAHME JIEIETATOB;

® coszanue cOOBITUI U OAINCOK;

e Bbiaya 1 00paboTKa OMMOOK,;

® 0030p NaTTEPHOB MPOEKTUPOBAHISI.

O606LeHus

Becso KO/, KOTOprfI MbI ITKCaJIH, ObLJI OYECHD CHeHI/I(bI/I‘IHI)IM C TOYKH 3pe-
HUA oIipe/ieJieHUA 1 UCITOJIb3OBaHUA TUIIOB. OI[HaKO 6}7I[yT cjaydau, Korga
BaM HOHaI[O6I/ITCH KJIaCC WJIN METO/ JIJIA aHAJIOTUYHON O6pa6OTKI/I Pa3HbIX



358 lnaBa 12 e 0606LIEHNs, AeneraTbl U MHOTOE Apyroe

CYNIHOCTE, HE3aBUCUMO OT MX THIIA, HO C COXPAaHEHUEM TUII00e30MacHO-
cti. O60061IEHHOE TIPOrPaMMIPOBaHE TIO3BOJISIET HaM CO3/[aBaTh 0oJiee
YHUBEPCaJbHbIC KJIaCCbl, METO/IbI U IIEPEMEHHDbIE, NCITOJIb3Y 1 3allIOJTHUTEJIN,
a He KOHKPETHbII THII.

Korza cosmaercst KOHKPETHBIN 9K3eMILISIp 0O00IIEHHOTO KIAcCa UJIH BbI-
3bIBaeTcs 0OOOIEHHBIN METO/I, EMY TIPUCBAUBAECTCA KOHKPETHBII THII, HO
caM KOJl OpPMEeHTHPOBaH Ha 0000meHHbIN Tuil. Yaie Bcero 060061ueHHoe
POTPaMMUPOBaHNE BCTPEUYAETCsT MK paboTe ¢ MOIb30BATETbCKUMU TH-
aMu KOJIJIEKIIMIA, KOTOPbIE JOJIKHbI BBITIOJHSATH OJHU U T€ JKe Oleparnm
C BJIeMEHTaMU HE3aBUCKMO OT UX TUIa. Bo3MOKHO, ceffuac Bce ckazaHHOe
He MMEET /LISl BAC CMbICJIA, HO, KOT/Ia Mbl PACCMOTPUM KOHKPETHBII TIprMep
HITJKe, BCE BCTAHET Ha CBOM MECTa.

Mbl y)xe BUAENN, Kak 3TO paboTaeT, Ha npuMepe Tuna List, ko-
TOpbIN caM Nno cebe sBnsieTcss 0606LLEHHBIM TUMOM. Mbl MOXEM
NCNonb30BaTb METOAbl A0DaBNEHNS, yaaneHust U U3MEHEeHUs
3/1EMEHTOB HE3aBMCMMO OT TOr0, XPaHATCA B CMMUCKe Lenble
yucna, CTPOKN UK OTAENbHbIE CUMBOSIbI.

0O606LWWeHHbIE 06bEKTHI

O0600611EHHBIH KJIACC CO3AETCS TAK K€, KaK OOBIYHBII, HO C OHUM BasKHBIM
OTJINYUEM: Y HErO J0JKeH ObITh apaMeTp 06001eHHoro Tina. PaccMoTpum
npuMep 0000IEHHOTO KJIacca KOJUIEKIIMI, KOTOPBII ITPUIILIO BPEMSI CO3/1aTh,
4TOOBI TIOYYUTH GOJIee YEeTKOE TIPEICTABIEHIE O TOM, KaK 9T0 paboTaert:

public class SomeGenericCollection<T> {}

Mb1 06Bs1BUII 0G0OTIEHHBIN KJIAcC ¢ UMEHEM SomeGenericCollection 1 yKa-
3aJI, 4TO €ro mapamerp Tuia OyaeT HasbiBaThes T. Temepb BMecTo T OyzeT
MCITOJIb30BATHCST TUII JIEMEHTA, KOTOPBIN Oy/IET XPAaHUTHCS B 0000IIEHHOM
CITUCKE, ¥ ATOT TUI MOKET UCIOJIB30BAThCsI BHYTPHU 000BIEHHOTO KJIacca
TaK ke, KaK u J1000#t APyroit THIL.

Besikmit pas, Korza MbI co3aeM 9K3eMILISIP SomeGenericCollection, HaM
HY’KHO YKa3bIBaTh TUIl 3HAYEHU, KOTOpbIE OH MOKET XPaHUTD:

SomeGenericCollection<int> highScores = new SomeGenericCollection<int>

0;
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B sTOM ciryuae B highScores XpaHSTC 1[eI0YUC/I€HHbIE 3HAUeHMs, a T 000-
3HAYaeT THII int, HO KJacc SomeGenericCollection Oyaer paboTaTh ¢ JIFOObBI-
MU dJIeMEHTaMU O/[MHaKOBO.

Bbl MOXeTe 3agaBaTb NapaMeTpy obobuieHHoro Tvna noboe
UMsi, HO OTpacneBoM CTaHAAPT BO MHOIMX si3blkax MporpaMmu-
poBaHWsl — 3TO MMEHOBaHWe C 3arnaBHoin 6yksbl T. Ecau Bbl
cobvpaeTech Ha3biBaTb NapaMeTpbl CBOEro Tvna no-apyromy, To
paccMOTpUTE OMLUMIO HAYMHATb MX MMeHa C T paawm cornacoBaH-
HOCTV 1 yaobounTaemocTy.

Bpemsi aevictBoBaTb. Co3aaeM 0606LLEHHYIO KOMNEKUNIO

Cosmaanm 6oJiee TIOHBINH 0000IEHHDIN KTace 1ist st XpaHeHUsT HEKOTO-
PBIX [IPEIMETOB B MHBEHTAPE, BBITIOJIHUB CJIEAYOIINE ACHCTBUS.

1. Cospnaiite HOBBIN ciienapuit C# B marike Scripts, Ha30BUTe eTO Invento-
ryList 1 106aBbTE B HETO CJIEAYIOMINIT KO/

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

// 1
public class InventoryList<T>

{
// 2
public InventorylList()

{
¥

Debug.Log("Generic list initalized...");

}

2. CospnaliTe HOBBIN 9K3eMILJISIp InventorylList B ciileHapuu GameBehavior:

public class GameBehavior : MonoBehaviour, IManager

{

// ... W3MeHeHus He TpebywTca ...

void Start()
{

Initialize();

// 3
InventoryList<string> inventorylList =
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new InventoryList<string>();

}

// ... HeT u3aMmeHeHuin B Initialize wam OnGUI

}

Pasbepem 9TOT KO/,

1. O6baBIsAEeM HOBBII 0000IEHHBINI KJIacC ¢ UMeHeM Inventorylist U TH-
oM napamerpa T.

2. Jlo6aBiisieM KOHCTPYKTOP TI0 YMOJYAHUIO € TIPOCTHIM BBIBOJIOM B KOHCOJTh
IIPpY MOSABJIEHNN HOBOT'O 9K3eMILJIsIpa Inventorylist.

3. CosmaeM HOBBIH 9K3eMILISIP InventorylList B clieHapuy GameBehavior i
XpaHeHUs CTPOKOBBIX 3HaueHuit (puc. 12.1).

@ [10:33:00] This string contains 21 characters... 1
UnityEngine.Debug:LogFormat(String, Object(]) ~—
@ [10:33:00] Manager initialized. . 1
UnityEngine.Debug:Log(Object) N
Q [10:33:00] Generic list initialized.. 1

UnityEngine. Debug: Log(ObJect) N

Puc. 12.1

C Touku 3perust (HyHKIIMOHAIBHOCTH HUYEr0 HOBOTO TYT II0KA HE IPOU30-
10, Ho Visual Studio pacrosHaer InventorylList kak 0000IIEHHbII KIacce
U3-3a ero mapamerpa 000OIEHHOro TUa T. DTO MO3BOJIAET HaM 100aBJIsATh
JIOIIOJIHUTE IbHbIEe 0000IEHHbIE Ollepallii B caM KJacc InventoryList.

0606LWeHHbIE MEeTOAbI

Y aBTOHOMHOTO 0000IIEHHOTO METO/IA, KaK 1 Y 0O00IIEHHOTO KJIAcca, T0JIKEH
OBITH 3aII0JTHUTEIb TUIIA IIapaMeTPa, YTO MO3BOJISET IPU HeOOXOMMOCTH
BKJIIOYATDH TaKWe METONBI KaK B 000OIEeHHBIN, TaK 1 B HeOOOOIIEHHBIN KJIacc:

public void GenericMethod<T>(T genericParameter) {}

Tum T MOXKeT UCIOJIb30BATHCS BHYTPHU Te€Jia ME€TO/la U OIIPEC/IATbCA IIPU
BbI3OBE€ METO/IA:

GenericMethod<string>("Hello World!");
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OiHaKO ecyiu BbI XOTUTE 0OBSIBUTH 0O00OIIIEHHbIIT METO/I BHYTPH 06001IIeH-
HOTO KJIacca, TO He HYsKHO YKa3bIBaTh €Ile OJINH TUII T:

public class SomeGenericCollection<T>

{

public void NonGenericMethod(T genericParameter) {}

}

Korza Bbl BbI3bIBaeTe HEOOOOMIEHHBIN METO/I € TIapaMeTPOM 0000IIIEHHOTO
THIa, IPoGJIeM HET, IIOCKOJIbKY 0000IIEHHbII KIacC caM Ha3HAYUT KOHKPET-
HBIIA THIT BMECTO 0600IIIEHHOTO:

SomeGenericCollection<int> highScores = new SomeGenericCollection
<int> ();
highScores.NonGenericMethod(35);

Mono6Ho Heob606LLEHHBIM METOAAM, 0606LLEHHBIE MOXHO Nepe-
rpy>kaTb ¥ MOMeYaThb Kak CTaTuyeckme. Ecim BaM HyXHa cnpaBka
Mo CUHTaKCUCY ANs 3TUX CUTyauuMi, TO nepenauTe no CCbifike
docs.microsoft.com/ru-ru/dotnet/csharp/programming-guide/
generics/generic-methods.

Baina caepyromias 3ajaya — coszarh HOBBIH 0OOOIIEHHBIN JIEMEHT U UC-
I10JIb30BaTh €ro B clleHapuu InventoryList.

Bpems pelictBoBaTh. [lJobaBnsem
0606LLEeHHbIN NpeaMeT

YV Hac yxe ecTb 0000IIEHHbII KIAcC ¢ OMPeeJIeHHBIM TUIIOM TIapaMeTpa,
109TOMY J00aBUM HEOOOOIIEHHBIA METO/, YTOOBI IOCMOTPETh, KaK OHU
OyayT paboTaTh BMeCTe.

1. Orkpoiire ciieHapuii InventoryList 1 100aBbTe B HETO KOJI:

public class InventoryList<T>

{
// 1
private T _item;
public T item
{

}

get { return _item; }
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public InventoryList()

{
Debug.Log("Generic list initialized...");
}
// 2
public void SetItem(T newItem)
{
// 3
_item = newItem;
Debug.Log("New item added...");
}

}

2. OrkpoiiTe ciieHapuii GameBehavior 1 J06aBbTe 9J1IeMEHT B InventorylList:

public class GameBehavior : MonoBehaviour, IManager

{

// ... U3MeHeHus He TpebywTca ...

void Start()

{
Initialize();
InventorylList<string> inventorylList =
new InventorylList<string>();
// 4
inventorylList.SetItem("Potion");
Debug.Log(inventoryList.item);

}

public void Initialize()

{
// ... U3mMeHeHnsa He TpebywTca ...

}

void OnGUI()

{
// ... V3MeHeHuUs He TpebywTca ...

}

}

Pasbepem aTOT KO/I.

1. TobasiisteM myOJIMUHBII TTapaMeTp item Twma T ¢ IPUBATHON Pe3ePBHOIA
TTepeMeHHOI TOTO JKe TUTIA.
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2. O6bsiBIIsIeM HOBBIIT METO/I BHYTPH InventoryList, Ha30BeM €ro SetItem,
KOTOPBI IPUHNMAET TapaMeTp Tuma T.

3. 3ajmaem 3HaueHue _item 0606IIEHHOMY MTapaMeTpy, epelaHHOMY
B SetItem(), ¥ BBIBOJMM B KOHCOJIb COOOIIEHNE 00 yCIexe.

4. llpucBanBaem CTPOKOBOE 3HAUEHME TTapaMeTpy item B InventoryList ¢ mmo-
MOIIbIO MeTO/a SetItem() ¥ BBIBOAMM co00IIeHHE B KOHCOJb (puc. 12.2).

@ [10:53:11] Generic list initialized...
UnityEngine.Debug:Log(Object)
@ [10:53:11] New item added...
UnityEngine.Debug:Log(Object)
@ [10:53:11] Potion 1
~ UnityEngine.Debug:Log(Object) -

=

=

Puc. 12.2

MbI Hay4mIu METO/ SetItem() MPUHUMATH MApaMeTp JIIOOOTO THTIA, C KOTO-
PBIM CO3/IaH HaIl OOTIHI 9K3eMIISAP InventoryList, 1 HA3HAYATH €T0 HOBOMY
CBOMCTBY KJIacca, UCHOJb3Ysl MyOJIMIHbIA U TPUBATHBIN MOIU(bUKATOPBL.
[TockonbKy InventoryList ObLI CO3/IaH /17T XPAHEHUST CTPOKOBBIX 3HAYEHHI,
MBI Oe3 TIpo6JIeM Ha3HAYMIIM CBOMCTBY item cTPOKY "Potion". OHAKO ATOT
MEeTOJI OINHAKOBO XOPOIIO PabOTAET € JIOOBIM TUIIOM, C KOTOPBIM MOJKET
OBITh CO3/1aH 9K3eMILTIAP Inventorylist.

OrpaHuyeHunst TUNOB NapaMeTpoB

OJIHa 13 3aMedaTeIbHbIX 0COOeHHOCTEN O606III€HI/II>)I 3aKJ/II04Ya€TCA B TOM,
YTO THUIIbI UX ITaPaME€TPOB MOKHO OTPaHNYHTb. ITO MOJKET TTOKa3aThCs He-
JIOTUYHDBIM B CBETE ITOJTYUYEHHDBIX 3HaHUi 00 O606H.[€HI/IHX, HO TOT (l)aKT, 4To
KJ1aCC MOJKET CO/IEPIRAThb 0001 THII, HE O3HAYA€T, 4YTO 9TO BCETr/la XOPOMLIO.

YToOBI OrPaHIUYUTH BOSMOKHbBIE TUIIBI TAPAMETPOB y 0600TIEHHOTO KJIacca,
HaM HY>KHBI HOBOE KJII0YeBOE CJI0BO U HOBBIH CHHTAKCHC:

public class SomeGenericCollection<T> where T: ConstraintType {}

KmoueBoe csi0BO where ofipeiesiseT TpaBuia, KOTOPBIM OJIKEH OTBEYaTh
THUII T, TIPEKIIE YEM €T0 MOKHO OY/IET NCITOJIb30BaTh B KAYECTBE TTapaMeTpa
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06061mennoro Tutia. ITo cyTH, MbI TOBOPHM, YTO SomeGenericClass MOXKeET
PUHUMATB JIF0OO0I THII T, €CJIM OH COOTBETCTBYET OTPAaHUYMBAIOIIEMY THITY.
B orpaHnuMBaONMX MpaBUIax HET HIYEro MUCTUYECKOTO HJIH IyTaKOIIEro,
U 3/1Ch UCTIOJIB3YIOTCS YIKe M3BECTHBIE HAaM KOHI[ETIIH:

L] I[O6aBJIeHI/Ie KJIIOUEBOTO CJIOBA class OrpaHUYNUT T TUIIAMU, KOTOPbIE
ABJAIOTCA KilaCcCaMU;

® 06aBJieHIEe KJIIOYEBOTO CJIOBA struct OrPAaHUYKT T TUIIAMU, KOTOPBIE
ABJIAIOTCS CTPYKTYPaMU;

e jo0aByieHne nHTEP(DELica, TAKOTO Kak IManager, B KAUeCTBe TUIIA OTPAHU-
quT T TUTIAMU, KOTOPBIE PEATTU3yIOT 3TOT UHTEP(eEic;

L] I[O6aBJIeHI/Ie I10JIb30BaTEJIbCKOTO KJyIacca, TAKOro Kak Character, orpaHu-
YUT T TOJIBKO 3TUM THUIIOM KJacca.

Ecnn BaM HyxxeH 6onee rvbkuii Noaxoa Ans NOAZEPXKKU Kaccos,
Y KOTOPbIX €CTb MOAK/IACCHI, TO Bbl MOXKETE UCMO/b30BaTb CUHTAKCUC
where T: U, yKasblBatoLLyi, YTO 0606LLEHHBIV TUN T A0/MKEH 60
coBnaaath ¢ Tunom U, nnbo HacneaoBaTbest OT Hero. st Halumx
33/1a4 3TO YXKE JINLLIHEE, HO Bbl MOXETE HalTU 6onee noapobHyo
nHpopmaunio Ha docs.microsoft.com/ru-ru/dotnet/csharp/
programming-guide/generics/constraints-on-type-parameters.

Bpems pevictBoBaTh. OrpaHn4mMBaeM 0606LLEHHBIE 3NIEMEHTDI

[TpocTo 715t MILTIOCTPAIIIH OTPAHUINM KJiace InventorylList, 9TOOBI OH MOT
MPUHUMATD TOJIBKO T€ TUIIBI, KOTOPbIE SIBJISIOTCS KJIACCAMU.

OTkpoiite InventoryList U g00aBbTe CIEAYIOMUI KO

// 1
public class InventoryList<T> where T: class
{
// ... WU3MeHeHua He TpebywTca ...
}

[TocKoJIbKY Halll 9K3eMILISpP InventorylList paboTaeT co CTPOKaMu, a Te
SIBJITIOTCSI KJTaccaMu, mpobJieM B paboTe Kofa Het. OnHaKo ecym Obl B Kave-
CTBE OTPAaHUYEHUST TUTIA YKa3aJi CTPYKTYPY UM UMst HHTepdeiica, To Hall
0600IIEeHHBIN KJTacC BbIAAT ObI OMMUOKY. DTa BO3MOKHOCTD TOJI€3HA, KOT/Ia
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BaM HY/KHO 3alllUTUTb CBOU O606H.I€HHI)I€ KJIaCCbhl NI METObI OT THUIIOB,
KOTOpPbIE Bbl HE XOTHUTE ITOAAECPKNBATD.

[lenermnpoBaHue AeNCTBUI

DBBIBatoT MOMEHTBI, KOT/Ia BaM HY’KHO TIepe/IaTh, U Oefiezuposamy, (haKkTu-
4yecKoe BBINOJTHEHNEe MeToza Apyromy o6bekTy. B C# 910 MOKHO cenarhb
C TIOMOII[BIO JIEJIETaTOB, KOTOPbIE XPAHAT CCHIIKM Ha METOABI U MOTYT 00-
pabarbiBaThest Kak Jiiobast Apyrast mepeMeHHast. EIMHCTBEHHbII HIOAHC 3a-
KJIIOYAETCS B TOM, UTO CaM JieJierat 1 1000 Ha3HaueHHbII METOZL JOJIKHbBI
UMETH OJTHY U TY K€ CUTHATYPY. AHAJIOTHYHO IeJI0YNCIeHHbIE TIepeMeHHbIe
MOT'YT COZIEP>KaTh TOJBKO I1eJIble YNCJIa, @ CTPOKU — JIMIIb TEKCT.

BazoBbINM CUHTaKCUC

Cosmanue geierata — 9T0 CMeCh HamcaHust (DYHKITHI 1 00bSBICHIS TIepe-
MEHHbIX:

public delegate returnType DelegateName(int paraml, string param2);

Cnauvasa ykazbiBaeM MOAN(PUKATOP [OCTYTIA, & 32 HUM CJIElYET KITI0UeBOe
cJIOBO delegate, KOTOpOe UAEHTU(DUIIUPYET €TO JIJIST KOMITUISITOPA Kak
T delegate. JlaHHBIN TUTT MOKET MMETHh BO3BpAIla€MbIN TUI U UMs, KaK
u Jiiobast apyrast QYyHKIMS, a TAKKe apaMeTpbl, eciii HyKHO. OHAKO 3TOT
CHHTAKCHUC OOBABJISET TOJIBKO caM TUIl delegate. YToObBI HCIIOIB30BATH €10,
BaM HY’KHO CO3/IaTh 9K3EMILJISIP, Kak U IPpK paboTe ¢ KIaccaMu:

public DelegateName someDelegate;

Vmest 0OBSIBJICHHBII THIT TIepEMEHHON delegate, JIETKO Ha3HAYUTh METO/I,
COOTBETCTBYIOIINI CUTHATYPE JleJierarta;

public DelegateName someDelegate = MatchingMethod;

public void MatchingMethod(int paraml, string param2)

{
// ... CTpoku Kkopa ...
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OG6paruTe BHUMaHUE: Mbl He HCIIOJIb3YeM KPYTJIble CKOOKH IIPU Ha3HAYEHUH
MatchingMethod HepeMeHHOf/’I someDelegate, MIOCKOJIBKY Ha JaHHOM dTaIle Me-
TOJI He BbI3bIBaeTcsl. OTBETCTBEHHOCTD 3a BBI3OB MatchingMethod iepemaeTcst
someDelegate, U3 YETO CJIEYET, YTO MBI MOKEM BBI3bIBATH (DYHKITHIO TAK:

someDelegate();

Ha saHHOM aTare 3TOT HaBBbIK MOJKET [TOKA3aThCsi OOPEMEHUTETbHBIM Ha
BaieM u 6e3 TOro CJoKHOM Iyt B u3ydernu C#, HO s1 00eIaio BaM, 4To
BO3MOKHOCTb XPAHUTD W BBITIOJHATH METO/IBI KaK TIePEeMEHHbIe IIPUTOANTCS

B Oy/IyIIIEM.

Bpemsi gevictBoBaThb. Co3aaeM aenerat OTnaaku

Cosznmaium IpOCTOii fiesierart, OIpeIes M MeTO/T, KOTOPBIN IIPUHUMAET CTPO-
KY ¥ BBIBOJIUT €€ C TIOMOIIBIO HAa3HAYEeHHOTO METO/Ia.

OTkpoiite crieHapuii GameBehavior 1 100aBbTe CIEAYIOMIUI KO

public class GameBehavior : MonoBehaviour, IManager

{

// ... Dpyrue usMeHeHus He TpebywTca ...

// 1
public delegate void DebugDelegate(string newText);

/]2
public DebugDelegate debug = Print;

// ... Dpyrue u3MeHeHus He TpebywTcs ...

void Start()

{
// ... WU3MeHeHus He TpebywTCcs ...
}
public void Initialize()
{
_state = "Manager initialized..";
_state.FancyDebug();
// 3
debug(_state);
}
// 4

public static void Print(string newText)
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{
Debug.Log(newText);
}
void OnGUI()
{
// ... U3MeHeHuAa He TpebywTca ...
}

}

PasbepeM 3TOT KOI.

1. OObsBisteM public delegate ¢ MeHeM DebugDelegate 1 B HeM OyjieM Xpa-
HUTb METO/I, KOTOPBIN TpeOyeT mapaMeTp string U BO3Bpalaer void.

2. Cos/aeM HOBBIH 9K3eMILISIP DebugDelegate 10/ UMEHEM debug 1 Ha3Ha-
4aeM eMy METO/I C COOTBETCTBYIOIIEN CUTHATYPOI 1 UMEHEM Print ().

3. 3ameHnuM Debug.Log(_state) B MeTo/le Initialize() BHI3OBOM ITepeMeH-
HOI1 debug.

4. OObsBIIsIEM Print () Kak CTATUYECKUIT METO/I, KOTOPBIN TIPHHUMAET I1a-
pamMeTp string 1 3aMUCBHIBAET eTo B KOHCOJb (prc. 12.3).

] Clear | ‘ Collapse iCIear on Play | Errar Pause | Editor T| | @2 | &{) | 00 |

@ [10:39:43] Manager initialized...
UnityEngine. Debug:Log(Object) ~—

Puc. 12.3

B kxoHcosm Huyero He M3MeHMUJIOCh, HO BMECTO TIPSIMOTO BbI30Ba Debug. Log()
BHYTPHU MeTo/ia Initialize() MBI JIEJIETUPOBAJIN T€ JKe JIeUCTBUS IK3EMILILS-
py Zesnerara debug. ITO BechMa YIIPOIEHHBIN TPUMeEP, HO B T1€JIOM JieJIeT -
poBanue — 3(H(HEeKTUBHBIN MHCTPYMEHT, KOT/Ia BaM HYKHO XPaHUTb, Tepe-
JlaBaTh U BBIMOJHATH METO/IBI KaK WX TUIIBL. MBI yske paboTaiu ¢ peaJbHbIM
IIPUMEPOM JeJIErNPOBAHNSI C UCIIOJIb30BAaHNEM METOLOB OnCollisionEnter()
1 OnCollisionExit(), MOCKOJIBbKY 3TU MeTo/ibl Unity BbI3bIBAIOTCS C TIOMO-
LIbIO JIeJIETUPOBAHU.

[Jeneratbl KaK TUMbl NAapaMeTpoB

HOCKOJIbe Mbl YK€ HOHpO6OBaJII/I CO3/1aBaTb TUIIbI JIEJIETATOB [JId XpaHECHUA
METO/I0B, UMEECT CMbICJI UCIIOJIb30BaTb TUII [eJIeraTa B Ka4eCTBE CaMOI' O
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napamerpa MeTo/ia. ITO He CIMIIKOM OTJIMYAETCs OT TOrO, YTO MbI yiKe Jie-
JIJIN, HO HEILIOXO ObLI0 Obl OXBATUTh U JaHHBIN BOIIPOC.

Bpems felictBoBaTb. Mcnonb3yeM apryMeHT aenerarta

HOCMOTpI/IM, KaK THUII Jiesierata MOKHO UCITOJIb30BATb B Ka4€CTBE ITapaMeTpa
MeToga.

Jlo6aBbre B GameBehavior CIIeAy IO KO
public class GameBehavior : MonoBehaviour, IManager
{

// ... WU3MeHeHus He TpebywTCa ...

void Start()

{
// ... U3MeHeHuAa He TpebywTca ...
}
public void Initialize()
{
_state = "Manager initialized..";
_state.FancyDebug();
debug(_state);
// 1
LogWithDelegate(debug);
}
public static void Print(string newText)
{
// ... W3MeHeHus He TpebywTca ...
}
// 2
public void LogWithDelegate(DebugDelegate del)
{
// 3
del("Delegating the debug task...");
}
void OnGUI()
{
// ... U3MeHeHua He TpebywTca ...
}
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PasbepeM 3TOT KOJI.

1. Bwi3biBaem MeTO/1 LogWithDelegate() U 1iepe/iaeM MepeMeHHY0 debug Kak
rmapamerp.

2. O6baBiIsieM HOBBIN METO/I, KOTOPBIU MPUHUMaeT rmapameTp DebugDe-
legate.

3. BoizpBaeM (yHKITUIO TTapaMeTpa Jiejierata 1 mepejiaeM CTPOKOBBIH J-
TepaJ JIJisl BBIBOJIA B KOHCOJIb (puc. 12.4).

@ [10:39:43] Manager initialized...
~" UnityEngine.Debug:Log(Object) ~—
@ [10:39:43] Delegating the debug task...

UnityEngine.Debug: Log(Object) e

Puc. 12.4

Mpb1 cozzanu MeToI, KOTOPBIN TPUHUMAET MTapaMeTp Tulia DebugDelegate;
9TO O3HAYaeT, 4TO (GPaKTUIECKU MePeaHHbIl apryMeHT Oy/IeT Mpe/CcTaB-
JISTb METOJT M MOKeT PacCMaTPUBATLCA COOTBETCTBEeHHO. MBI co3/1a/iu cBoe-
0 pojia METMOYKY JIEJETUPOBAHNS, I/Ie MeTO/ LogWithDelegate() oTcTOUT
Ha JiBa mara oT (PaKTUYeCKOTO METO/Ia, BLITIOJIHSIONIETO BBIBOJ] B KOHCOJID,
TO €CTh Print().

B Lenoukax genermpoBaHuns nerko notepatbest. Ecnv Bbl noTeps-
€Te, YTO 3a YEM UAET, TO BEPHUTECH M MPOCMOTPUTE KOZ C Hayana
pasgena u npoeepbTe AOKYMeHTaumio Ha docs.microsoft.com/
ru-ru/dotnet/csharp/programming-guide/delegates/.

Terepb, Kora Bl 3HaeTe, Kak padOTaTh ¢ OCHOBHBIMU JleJIETaTaMMU, TI0Pa
[IOTOBOPHTH O COOBITUSIX U O TOM, KaK X MOKHO UCITOJIB30BATh /1715 a(hek-
TUBHOTO 0OMeHa MH(pOpMAIUeil MexK/Iy CIIEHAPUSIMHU.

3anyck cobbITunm

CobbiTust C# 103BOJISIOT BaM CO3/IaTh CUCTEMY MOAMMCOK, OCHOBAaHHYIO Ha
JIeHICTBUSIX, BBITIOJHIEMbIX B BAIlIUX UTPaX WK NpuiaokeHusx. Hampumep,
€CJTH BBI XOTHTE 3aITyCKaTh HEKOE COOBITHE BCSKMIA Pa3, KOT/Ia o0NpPaeTCst
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[peIMeT UJIN KOT/Ia UTPOK HAKUMAET MpodeJI, ¢ieiaTh 310 MOKHO. OiHAKO
10 YMOJTIAHUIO TIPU BO3HUKHOBEHUH COOBITUS Y HETO He Oy/IeT MOANNCYNKA
WJTH TIOJTy9aTesist 1ist 06paboTKH JII0O0TO KOjia, KOTOPBIH HEOOXOIMMO BbI-
MOJIHUTH TIOCJIE BOSHUKHOBEHUS COOBITHS.

JI106011 K1ace MOKeT IIOANMCATLCS Ha COOBITHE WU OTKA3aThCS OT IIOAIIN-
CKU Yepe3 BhI3bIBAIOLIMIL KJIacC, U3 KOTOPOTo OHO 3amyckaercs. [Togo6Ho
MOINICKeE Ha yBeoMJIeHust 0T coobinectBa B Facebook, cobbiTrst o6pasyor
CBOEro Pojia CynepMarucTpaib pacipeaeaeHHoi nndopmanuu 111 ooMeHa
JEeACTBUSMU U JAHHBIMK B BallleM [IPUIOKEHIH.

Ba3oBbIN CMHTAKCUC

OO6bsBieHne COOBITHIT B 4eM-TO aHAJOTUIHO OOBSIBIEHUIO J€JEraToB.
Y cobbITHS TOKE JI0JKHA OBITH OIIpeieIeHHast CUTHATypa MeTo/a. Mbl ipu-
MEHWM JIeJIerat, YToObl yKa3aTh CUTHATYPY METO/Ia, KoTopas Tpedyercs
HaM JIJIsT COOBITHSI, @ 3aTE€M CO3aINM COOBITHE, NCTIOJIB3Ys TUII delegate
1 KJTIOUYEBOE CJIOBO event:

public delegate void EventDelegate(int paraml, string param2);
public event EventDelegate eventInstance;

ITOT KOJ II03BOJIsIET HAM paccMaTpuBaTh eventInstance Kak MeTO/, I110-
CKOJIbKY Mbl Ha3Ha4YMJIN €My THUII [eJjieraTta, U B pe3yJibTaTe Mbl CMOJKEM
aKTHBHpOBaTbCO6HTH6BJHO6OCBpeMH,BHSBaBCFG

eventInstance(35, "John Doe");

Barra ciieyionnast 3a/1a4a — co371ath COOCTBEHHOE COOBITHE 1 3AMYCTHTD €T0
B HY’KHOM MECTe B clieHapuu PlayerBehavior.

Bpems gelictBoBaTb. Co3aaeM cobbiTne

Cozpmaanm cobbiTHE, KOTOPOE OYIET 3aITyCKAThCS BO BPEMSI KasKI0TO MIPbIK-
Ka UTPOKa.

OtkpotiTe PlayerBehavior 1 BHECHUTE B HETO CJIEAYIONTNE U3MEHEHUS:

public class PlayerBehavior : MonoBehaviour

{

// ... VW3MeHeHMA nepemeHHbIX He TpebywTcA...
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// 1
public delegate void JumpingEvent();

// 2
public event JumpingEvent playerJump;

void Start()

{
// ... U3meHeHuAa He TpebywTCca ...
}
void Update()
{
_vInput = Input.GetAxis("Vertical") * moveSpeed;
_hInput = Input.GetAxis("Horizontal") * rotateSpeed;
¥
void FixedUpdate()
{
if(IsGrounded() && Input.GetKeyDown(KeyCode.Space))
{
_rb.AddForce(Vector3.up * jumpVelocity,
ForceMode.Impulse);
// 3
playerJump();
}
by
// ... U3meHeHusa B IsGrounded unum OnCollisionEnter He TpebywTcs

}

Pasbepem 3TOT KOI.

1. OObsiBsIEM HOBBII THIT delegate, KOTOPBII BO3BpAIIAeT void U He pu-
HUMaeT HUKAaKUX I1apaMeTPOB.

2. Cosmaem coObITHE THITA JumpingEvent ¢ Ha3BaHueM playerJump. CoObiTie
MOXKHO paccMaTpUBaTh Kak METO/l, KOTOPbIII COOTBETCTBYET BO3Bpalilac-
MOMY JIeJIEraTOM void 1 6e3 CUrHaTyphbl IIapaMeTpa.

3. BoiserBaeM playerJump TOCJie IPUJIOKEHUST CUJIBI B MeTO/Ie Update ().
Mpl ycnenHo co3iaiu mMpocTol THUIL JiejieraTa, KOTOPbIM He TPUHUMAET

IapaMe€TpoB 1 HUYETO HE BO3BPAllA€T, 4 TaKXKeE COOBITHE TOTO Ke THIIA, BbI-
MTOTHSIEMOE BCIKHUI pas3, Korja Urpokx Ipbiraet. ITocme KaK/J0TO IIPbIXKKa
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coObITHE playerJump OTIIPABJISETCS BCEM €ro0 MOAMNCUNKAM, YBEIOMJISAS NX
0 TOM, UTO IIPBIKOK ITPOU3ONIEL.

[Tocsie 3amycka cOOBITHST MOAMUCYMKHI JOJKHBI 00pabOTaTh €ro M BHIMOJI-
HUTH COOTBETCTBYIOIIIE ONlepalinyt — 00 3TOM B CJEIYIOIIEM MOPA3IEIE.

O6paboTka NOANNCOK Ha cobbITUS

B maHHbIi MOMEHT y Hallero coOLITHST playerJump HET MOAMTUCYUKOB, HO 9TO
JIETKO UCIIPABUTD, OZ00HO TOMY KaK Mbl HA3HAYAJIM CCHLIKU Ha METO/IBI JIJIsI
THUIIOB JI€JIEraTOB BBIIIIE:

someClass.eventInstance += EventHandler;

[TockosIbKY COOBITHSI — ATO MepeMeHHbIE, TIPHHAJIEKAIINE TOMY KJIaccy,
B KOTOPOM OHU OOBSIBJIEHDI, a MOAMUCINKAME OYIYT IPYTHe KIACCHI, ISt
«0(OPMIIEHUS OANUCKN» HEOOXOAUMA CChIIKA Ha KJIACC, COAePIKaIIUT
cobbiTre. Omeparop += UCIOIb3YETCsT ISl Ha3HAYEHUST METO/a, KOTOPbIiT
GyzeT cpabaThIBaTh P BHIIOJTHEHUH COOBITUS (9TO MOX0XKE Ha PACCHLIKK
1o mouTe ¢ paboTsr). Kak 1 mpu HazHaYeHUN Ie1eraToB, CUTHATYPa METO/A
obpaboTuriKka cOObITHS 10JIKHA COOTBETCTBOBATH TUITY COOBITHSL. B ripebl-
JIyTIEM IIPUMEPE CHHTAKCHCA 9TO O3HAYAET, 4T0 06paboTUnK EventHandler
JIOJKEH BBITJISIIETh KaK-TO TaK:

public void EventHandler(int paraml, string param2) {}

B CJIy4dasdX, KOra BaM HYKHO OTKa3aTbCA OT IOAIINCKHU Ha CO6I)ITI/I€, MOJKHO
HCIIOJIb30BAaTb OII€EPaATOp -=:

someClass.eventInstance -= EventHandler;

Moanunckn Ha cobbiTa 06bIYHO 0bpabaTbiBalOTCA NpU NMHMLMA-
JIN3aUMKN UM YHUYTOXEHMM 3K3eMNNspa Kacca, YTo yrnpoLlaeTt
yrnpaBfieHne HeCKOSIbKUMM COBbITUAMM M NO3BOSISIET HE MUCaTb
MHOro 6ecrnopsao4Horo Koaa.

Terepb, Kor/ZIa BbI 3HaeTe CUHTAKCUC JIJIS1 TOAITMCKU M OTKa3a OT MOAIUCKU
Ha cOOBITHSI, HACTAJIA Ballla OYepe/Ib IPUMEHHUTD ITO Ha MPAKTUKE B CIl€HA-
puu GameBehavior.
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Bpems penctBoBaTh. MoanucbiBaeMcs
Ha cobbiTue

Ternepn, Kora Hatiie cOOBITHE 3aIlyCKAETCS KaKIbIH pas, KOr/ia UTPOK MpbI-
raet, HaM HysKeH c11ocob 3aUKCHPOBATH 9TO JIEHCTBHE.

BepHI/ITer K crieHapuio GameBehavior u ob6HOBUTE CJIe/t[yIOIHI/Iﬁ KOJI:
public class GameBehavior : MonoBehaviour, IManager
{

// ... WU3MeHeHus He TpebywTca ...

void Start()

{
// ... U3MeHeHuAa He TpebywTCca ...
¥
public void Initialize()
{
_state = "Manager initialized..";
_state.FancyDebug();
debug(_state);
LogWithDelegate(debug);
// 1
GameObject player = GameObject.Find("Player");
// 2
PlayerBehavior playerBehavior =
player.GetComponent<PlayerBehavior>();
// 3
playerBehavior.playerJump += HandlePlayerJump;
¥
// 4
public void HandlePlayerJump()
{
debug("Player has jumped...");
}
// ... HeT u3meHeHuit B Print,
LogWithDelegate unu
OnGUI ...
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PasbepeM 3TOT KOJI.

1. Haxomum oObeKT Player B clieHe 1 COXpaHseM ero GameObject B JIOKaJIb-
HOIT ITlepeMEeHHOIA.

2. C nmomoIpio MeTo/la GetComponent () MOJydaeM CChIJIKY Ha KJacc
PlayerBehavior, TPUKPETJIEHHBIN K Player, 1 COXPaHSIEM €TO B JIOKAJb-
HOW TIepeMeHHOM.

3. HoanuceiBaeMcs Ha coObiTHEe PlayerJump, 0ObSIBJIEHHOE B KJIaCCe
PlayerBehavior ¢ mOMOII[bIO Me€TO/a HandlePlayerJump.

4. OObsiBIIsIEM MeTOJL HandlePlayerJump () ¢ CUTHATYPOM, COOTBETCTBYIOIIEN
THUITY COOBITHS, U PETUCTPUPYEM coo0IIeH e 00 YCIIENTHOM 3aBePIIeHUN
C UCIIOJIb30BaHKEM JieJieraTa debug Kask/Iblil pas, KOT/ia 1moJydaeM coObl-
tue (puc. 12.5).

@ [21:55:54] Player has jumped... 1
~" UnityEngine.Debug:Log(Object) e

Puc. 12,5

YT0o6bl MPaBUIBHO MOJITMCATHCS HA COOBITHS B GameBehavior, HAM HYK-
HO OBLJIO TIOJYYUTh CChLIKY Ha Kjacc PlayerBehavior, IPUKpEILIEHHbBII
K UTPOKY. MbI MOTJIH GBI C/I€TaTh BCE 9TO B OJIHOI CTPOKE, HO B OT/IEIbHBIX
cTpokax GyeT HaMHOTO y00Hee YUTATh KOJI. 3aTeM MbI TIPUCBOUIIH CO-
ObITHIO PlayerJump MeTOJI, KOTOPbIil OY/IEeT BBITIOJHATHCS BCSIKUIT pa3 mpu
MOJTyYeHU N COOBITHS, U 3aBEPIIIIIN TIpoIiecc moAnucku. [TockoibKy B Ha-
[IeM MTPOTOTHIIE UTPOK HUKOT/IA He YHUUTOKAETCS, HET HEOOXOIUMOCTHI
OTMEHSITh MOAIUCKY Ha PlayerJump, OJIHAKO He 3a0y/IbTe C/IeJIaTh ATOT TIar,
ecJiu Toro TpebyeT CUTyaIfusl.

Ha sTOM MBI 3aBepIIaeM pasroBop 0 COOBITHSX, M HAM OCTAJI0Ch OOCYUTh
OYEeHb BAKHYIO TEMY, 63 KOTOPOii He MOKET T0OUThCS yCIIeXa HU O/[HaA [IPO-
rpaMma, — 00paboTKy OINOOK.

O6paboTka NCKITHOYEHUN

AdbdexTuBHAsT 06paboTKa OMUOOK U UCKIIOYEHUN B KOJI€ UILTIOCTPUPY-
eT Balll ypoBeHb IIpodeccuoHasn3Ma U BJaJeHUs ITPOTPAaMMUPOBAHN-
eM. [Ipexe yeM BbI HaUHETE BOCKJUIATD: «3a4eM MHE CAMOMY ITHCATh
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OmMOKY, €CJIU s TOJIBKO U JIeJIaJl, UTO MbITaacs n30ekaTh ux?!» — HYKHO
MOHSTH, YTO S He UMeI0 B BUAY Ao0aBieHne omMuOOK I HapyIIeHus
paboTsl cymiecTByotero koga. CoBceM HA060POT — BKIIOYEHHE OMTHOOK
WJTA UCKJIIOUEHMIT 1 IpaBUJIbHast 00paboTKa CUTyallii HEKOPPEKTHOTO HC-
M0JIb30BaHusT (DYHKITUH KO/ MOBBIMIAIOT YCTOWUYMBOCTH Balllell KOIOBOM
6a3bI K cOOSIM.

BbibpacbiBaHME NCKIOUYEHN

Korza Ml roBopum 0 106aB/ieHIN OIMOO0K, Mbl Ha3bIBaeM JaHHBII IIPOIECC
BbIOPACHIBANUCM UCKIIOUCHUS. ITO YACTH TaK HA3bIBAEMOT'0 3ALIUTHOTO IPO-
rPaMMKIPOBAHKS, YTO 110 CYTH O3HAYAET AKTUBHYIO 1 CO3HATEIbHYIO 3aIUTY
KOJa OT HEeIIPaBUJIbHBIX MM He3aIlIaHUPOBAHHBIX oreparuii. Y1oOb1 oTMe-
TUTb TAaKUE CUTYAIMK, Bbl BBIOpAChIBAETE CKIIOYEHIE U3 METO/Ia, KOTOPOe
3areM 00pabaThIBAETCSI BbI3BIBAIOLIIM KOJOM.

[IpuBeny mpumep: 101yCTUM, Y HAC €CTh oniepaTop if, KOTOPbI MpoBepseT,
MPaBUJIBHO JIK UTPOK BBEJI CBOH aJ[pec JeKTPOHHON IMOYTHI BO BpeMs pe-
rucTpaiuu. Ecim afpec seKTpOHHOU 1OUYThI BBE/IeH HEKOPPEKTHO, TO KO/
JIOJIZKEH BBIOPACHIBATH UCKITIOYEHUE:

public void ValidateEmail(string email)

{
if(!email.Contains("@"))
{
throw new System.ArgumentException("Email is invalid");
}
}

JLuist BBIOPACHIBAHYISI UCKITIOYEHUST MbI HCTIOJIb3YEM KIIOUYEBOE CJIOBO throw.
Nckmouenne cosaeTcs ¢ MOMOIIBIO KJIIOYEBOTrO CJI0Ba new, 32 KOTOPBIM
cJIelyeT HeloCpeICTBEHHO UCKIoueHre. KoHCTpyKTop System.ArgumentEx-
ception() O yMOJYaHUIO BbIJIaeT WH(MOPMAIIUIO O TOM, TJie U KOT/a UC-
KJII0YeHre ObLIO BBITTOJHEHO, HO MOJKET U IPUHUMATD MOJIb30BATETbCKYIO
CTPOKY, €CJIN BbI XOTUTE TI€PE/IEJIaTh €0 BBIBO/L.

ArgumentException — 2TO IIOJAKJIACC Kjlacca Exception, 1OCTYII K KOTO-
poMYy ocyltiecTBisgeTcs dyepes3 kaacc System. B C# yie 3a/10;KeHO MHO-
JKECTBO BCTPOEHHBIX THUIIOB UCKJIOYEHUI, HO Mbl He 6yﬂeM erIy6JIHTI>CH
B HUX, IIOCKOJIBKY 9TO Bbl CMOJKETe CJleJIaTh 1 caMU, IIOHAB 061L[y10 UIET0
CUCTEMBI.
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MONHBIN CNIMCOK MCKITHOYEHMIA si3bika C# MOXKHO HaWTV B pasfe-
ne «BbIbop cTaHAAPTHBIX MCKITIOYEeHMIn» Ha docs.microsoft.com/
ru-ru/dotnet/api/system.exception?view=netframework-4.7.2
#Standard.

Bpems pencreoBatb. MpoBepsieM
oTpuuaTesnbHble MHAEKCHI CLEHBI

[To3HAKOMUMCSI ¢ MCKJIIOUEHUSIMUA U y6e,I[I/IMCH, 4TO Halll YPOBEHDb II€pe3a-
ITyCKa€TCA TOJIBKO B TOM CJydae, €CJIn Hepe,l[aHHbeI METO/1y HOMED CI€EHbI

ITOJIOJKUTEJICH.

1. Otkpoiite kiracc Utilities u gobaBbre CIEAYIONIMIT KO/ B TIEPErpysKeH-
HYIO BEPCUIO MeTO/1a RestartlLevel():

public static class Utilities

{

/...

/...

static int playerDeaths = 0;
static string UpdateDeathCount(out int countReference)

N3MeHeHnA He TpebywTca ...

static void RestartLevel()

N3MeHeHnA He TpebywTca ...

static bool RestartLevel(int sceneIndex)

1

if(sceneIndex < 0)

// 2
throw new System.ArgumentException("Scene index
cannot be negative");

SceneManager.LoadScene(sceneIndex);
Time.timeScale = 1.0f;

return true;

public
public
{
}
public
{
}
public
{
//
{
}
}
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2. B BbI3oBe MeToj1a RestartLevel() B MeTOjie OnGUI() ciieHapust GameBe-
havior nepenaiiTe OTpUIaTEIbHBIN UHAEKC CIIEHBI U TTIOUTPANTE B UTPY,
IIOKa He IIPOUrpaere:

if(showLossScreen)

{
if (GUI.Button(new Rect(Screen.width / 2 - 100,

Screen.height / 2 - 50, 200, 100), "You lose..."))

{
// 3
Utilities.RestartLevel(-1);

}
Pas6epem 3TOT KOZI.
1. O6bsBisieM oreparop if, KOTOPbII IPOBEPeT sceneIndex Ha IPEAMET

ITOJIOKUTEJIbHOCTU.

2. BoiGpachiBaeM KMCKJIIOYeHME ArgumentException ¢ 3ajlaHHBIM COOOIIIE-
HUEM, eCJTU B KaUeCTBe apTyMeHTa MepeaeTcst OTPUIATeTbHbBIN MHIEKC
CLIEHDI.

3. BoispiBaeM MeTo]1 RestartLevel () ¢ MHIEKCOM cileHbl -1 (puc. 12.6).

Puc. 12.6

Korna Mb1 mpourpeiBaeM UTpPY, BhI3bIBaeTCsI MeTOJI RestartLevel(), HO,
MOCKOJIbKY MBI TIepe/lajii B KaueCcTBe MH/eKca CIIeHbI 3HaUYeHue -1, Hallle
HCKJIIOYEHUE BBITOJHUTCS 0 TOTO, KaK 3apaboTaer AUCIETYEpP CIIEHBI.
Wrpa octanoBuTCA, TaK KaK Ha JJAHHBIIE MOMEHT y HAacC HET J[PYTUX Baph-
aHTOB Pa3BUTUS COOBITHIL, HO IJIABHOE, UTO 3allUTa PabOTAET OKIAAEMbIM
00pa3oM 1 He TO3BOJIIeT HaM IPEAIPUHUMATH AeiCTBUSL, KOTOPhIE MOI'YT
npusectu K c6oro urpsl (Unity He 1mopaepKuBaeT OTpUIlaTeIbHbIe MHEK-
ChI CIIEH).

Teriepb, KOT/1a BbI YCIIENTHO CTeHEPUPOBAJIN OMIMOKY, TOCMOTPUM, KakK pabo-
TaTh € MOCJECTBUSMU OMIMOOK, — B CJIEAYIOIIEM TIOPa3/iesie PACCMOTPUM
omneparop try-catch.
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Mcnonb3oBaHue onepatopa try-catch

Ha Tekymumit MoMeHT Halla 3aaua — Ge3onacuo 06pabotaTb BO3MOKHbBIE
pe3yJIbTaThbl, KOTOpPble MOXKET UMETh BbI30B RestartLevel(), IOCKOJBbKY Ha
JTAHHOM 3Talle 3TO He PEIIaeTcst I0JLKHBIM 00pa3oM. 3/1eCh Ha MOMOIIh TIPH-
JIeT ollepaTop HOBOI'O TUIIA, Ha3bIBaEMbIil try-catch:

try
{
// Bbi30B MeTOAa, KOTOpPbIA MOXET BbIOPOCUTb WUCKHYEHUE
}
catch (ExceptionType localVariable)
{
// MNepexBaT BCeX WUCKIWYEHUN MO OTAENBHOCTHU
}

Ormepartop try-catch COCTOUT M3 HECKOJIBKUX OJIOKOB KOJIa, KOTOPBIE BbI-
MOJIHSIIOTCSI B PA3HBIX YCJIOBUSIX. B 4eM-TO OH MTOX0K HA HECKOJBKO BU-
JIOU3MEHEHHBIIT oriepaTop if / else. B Gsioke try Mbl BbI3bIBaeM Jt0OObIE
METOJIbl, KOTOPbIE MOTEHIHATILHO MOTYT BBIOPACHIBATh UCKIIOUeHUsT. Ecin
UCKJIIOUEHVe He TEHEPUPYETCs, TO KO/ POI0JIKAET PabOTATh MITATHBIM
nopsiikoM. Eciii reHepupyercst, To KO/ TEPEXOAUT K 01iepaTtopy catch, KO-
TOPBIiA BBITIOJTHSIETCST C YYETOM JAHHOTO UCKITIOUYEH s, DTO paboTaeT TOUHO
TakK Ke, Kak mepebop BapuaHToB B ornepaTope switch. Omeparopsi catch
MO3BOJISIIOT 33/1aTh KOHKPETHOE MePeXBaThIBAEMOE UCKJII0OYEHNE U YKA3aTh
MM JIOKQJIBHOI [IepeMEHHO, KOTOpast IIPeACTaBUT COOO0i 9TO MCKIIIOUEHIEe
BHYTpH OJIOKA catch.

Bbl MOXKeTE MCMob30BaTh CKOMBLKO YrOAHO OnepaTopos catch no-
cne 6r1okKa try, ecnm Hy>kHo 06paboTaTh HECKOSIbKO UCKITIOUEHWIA,
KOTOpble MOryT 6biTb BbIOPOLLIEHbI OAHUM METOAOM.

Kpowme Toro, cyriectByer Heobsi3aTesibHbIil 6JI0K finally, KOTOPbBI MOXKET
OBITH OOBSABJIEH TIOCJIE JIFOOBIX OTIEPATOPOB catch. ATOT OJIOK OYIET BHITTOJI-
HATHCSA B CAMOM KOHIIE OIlepaTopa try-catch, HE3aBUCKMO OT TOTO, OBLIO JIN
BBIOPOIIEHO UCKIIOUEHHE:

finally
// KoA, KOTOpbli BbINONHAETCA B KOHLE MOMbITKM nepexBaTa
// He3aBUCMMO OT CUTyauuu
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Barua ciieyionias 3ajjaqa — UCIOJIb30BaTh OIEpaTop try-catch iy obpa-
GOTKM JIIOOBIX OIMUOOK, KOTOPbIE BO3HUKAIOT IIPU HEYIAUHOM Tepe3arycKe
YPOBHSI.

Bpemst aenictBoBaTb. O6HapyXnBaeM
oLNBKKN nepe3anycka

Tenepb, KOT/ia pU TIPOUTPHIIIE UTPbI Y HAC BHIOPACHIBAETCST UCKIIOUEHHE,
GesomacHo ob6paboTaeM ero.

JloGaBsTe B clieHapuii GameBehavior CJIEAYIONINUI KO U TIOUTPaiiTe B UTPY,
IIOKa He IIPourpaere:

public class GameBehavior : MonoBehaviour, IManager

{
// ... WU3MeHeHUA nepemeHHbIX He TpebywTca ...
// ... U3meHeHusa B Start
Initialize,
Print

unu LogWithDelegate He TpebywTcsa...

void OnGUI()

{
// ... U3meHeHua B OnGUI He TpebywTcCA...
if(showLossScreen)
{

if (GUI.Button(new Rect(Screen.width / 2 - 100,
Screen.height / 2 - 50, 200, 100), "You lose..."))
{
// 1
try
{
Utilities.RestartLevel(-1);
debug("Level restarted successfully...");

}
// 2
catch (System.ArgumentException e)
{
// 3
Utilities.RestartLevel(0);
debug("Reverting to scene @: " + e.ToString());
}
// 4

finally
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debug("Restart handled...");

}

Pasbepem aTOT KO/I.

1. OObsaBisieM OJIOK try M IepeMeliaeM BbI30B MeTo/ia RestartLevel()
B Hero, 100aBUB KOMaH/y debug, 4T0OBI BEIBECTU UH(MOPMALIMIO O TOM,
IIPOMBOIIIE]I JIU [lepe3alycK 6e3 KaKux-aub0 UCKII0YeHHUI.

2. OObsBisieM OJIOK catch U onpeze/nsieM System.ArgumentException Kak
THII UCKJIIOYEHS, KOTOPOe Oy/IeT XPaHUThCS B JIOKAJIBHOMN IIepeMEHHOM.

3. Tlepesamyckaem UTPy ¢ UHAEKCOM CIIEHBI IO YMOJYAHUIO, €CJIA BbIOpa-
CBIBAETCsI UCKJIIOYEHUE!

e JCIOJIb3yeM jiesierat debug J1ist BbIBOJIA CBOETO COOOILEHMS, a TAK/KE MH-
hopmarmu 06 UCKIFOYEHNH, K KOTOPOI MOKHO TIOJIYYUTh JOCTYII U3 Tie-
PEMEHHOM e, TIPe0OPa30BaB €€ B CTPOKY C MOMOIIBI0 MeTo/1a ToString().

NockosnbKy nepeMeHHast e oTHocuTCAa K Tuny ArgumentException,
Y Bac eCTb HECKO/IbKO CBOMCTB U METOAOB, CBSA3AHHbIX C KIIACCOM
Exception, K KOTOpbIM Bbl MOXETE NOSYYUTb AOCTYMN. DTO YacTo
bbiBaeT nonesHo, korga Tpebyercs nogpobHas mHpopMaums
O KOHKPETHOM UCKJTIOYEHUN.

4. Jlobasisiem 610K finally ¢ cooOIIEHIEM B KOHCOJIM O TOM, 4TO 00paboT-
Ka MUCKJIIOUeHus BbitosHeHa (puc. 12.7).

15 [19:07:26] Reverting to scene 0. System.ArgumentException: Scene index cannot be negative
=~ at utilites.RestartLevel (Int32 scenelndex) [0x0000¢e] in /Users/harrisonferrone/Documents/

@ [19:07:26] Restart handled...
UnityEngine. Debug:Log(Object)

Puc. 12.7
Tenepb 1pu BoI30BE (DyHKIMU RestartLevel() Halll OJIOK try 6e30macHO

pa3peniaeT BbIIIOJTHEHUE, U €CJIM BO3HUKAET OHII/I6Ka, TO KO/ ITOITa/1a€T
B 0JIOK catch. HOC.TIe]IHI/Iﬁ Iepe3aiyCkaeT ypoBeHb ¢ MH/IEKCOM CIEHBI 110
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YMOJIYAHUIO, X KOJI IEPEXOAUT K OJIOKY finally, KOTOPBIiA IIPOCTO BHIBOIAMT
B KOHCOJTb COOOIIEHNE.

MexaHu3Mbl paboTbl C UCKIIOYEHUAMM BaXXHO MOHMMaTb, HO
HE CTOUT AOBOAWTD JI060Bb K HM [10 NMPUBbLIYKU UCMOMb30BaTb
MX MOBCEMECTHO. JTO NMPUBEAET K pa3ayBaHWIO KNaccoB U Mo-
XKET MOBNMSATb Ha BPeMs1 06paboTKM Urpbl. Hy>XHO MpUMEHSTb
WCK/IOUYEHNS TaM, Fe OHW 6OJiblle BCEr0 HYXXHbI, YUMTbIBast
BO3MOXXHbI HEMpaBW/IbHbIN BBOA MM 06paboTKy AaHHbIX, @ He
UrPOBYIO MEXAHWKY.

C# no3BonseT BaM Cc0o34aBaTb TUnMbI VICKJ'IIO‘-IGHVIVI noa ntobble
KOHKPETHble NOTPEOHOCTYM BaLLero Koaa, Ho 3Ta TEMa BbIXOAWT 3a
paMKu IaHHOW KHUMM. Ho ecnn noTpebyeTcs Ha byayluee, To BaM
ctopa: docs.microsoft.com/ru-ru/dotnet/standard/exceptions/
how-to-create-user-defined-exceptions.

[Tpesk/ie uemM Mbl 32aKOHUUM IJIaBY, PACCMOTPUM IIOCJIEAHION TeMY, C KOTOPOI
BaM HY’KHO TIO3HAKOMUTBCSI, — MATTEPHBI MPOEKTUPOBaHus. Mbl He Oy1eM
B/IaBaThCsI B HAMMCAHWUeE KO/ It HUX (00 9TOM €CTh TleJible OT/IebHbIe
KHWUTH ), HO TIOTOBOPUM 00 X Ha3HAYEHUU U yA0OCTBE UCIOJIb30BAHMS
B IIPOTPAaMMUPOBAHUU.

DKCKYpC
No NaTTrepHaM NPoeKTUPOBaHMUS

[Tpesxsie yem MbI 3aBEPIINM 3TY IVIaBY, HY>KHO IIOTOBOPUTH O TeMe, KOTOPast
Gyzer urpath OrpOMHYIO POJIb B Balllell Kapbepe MPOrPaMMHECTa, €CJTH BbI
penmmTe MpoIoJIKUTh 3aHUMATBCS TPOTPAMMUPOBAHUEM: TIATTEPHBI TTPOECK-
tupoBanus. [Touckas B Google marTepHbI MPOEKTUPOBAHNUS UK TTATTEPHBI
[IPOrPaMMIPOBAHISI TIPOTPAMMHOTO 00€CTIeUeH s], BbI HAI/IETEe MHOKECTBO
OTIpe/IesIEHUI ¥ TIPUMEPOB, KOTOPbBIE TIPU MEPBOM 3HAKOMCTBE JIUIITh 00e-
CKypaKkaT Bac. YIPOIIly caM TEPMUH «IIaTTEPH ITPOEKTUPOBAHUST> U U3JIOKY
€ro CJIELYIONUM 0OPa30OM.

Ilammepn Ons pewenus npozpammuvLx npodiem uiu CUMyayuil, ¢ Komo-
puimu 6oL Oydeme pezyisapHo CMAIKUBAMbCS NpuU paspadomxe 1106020 6uda
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NPULONCEHUTL. IMO HE HCeCMKO 3anpPOZPAMMUPOBAHHLLE PEULeHUS, A CKopee
nposepennvle U noKkasasuue ceds PeKoOMeHOAuUl u nepedosvle Memoowl, Ko-
mopwle MOHCHO A0AnMuposamy nood KOHKPEemuyio CUmyauur.

[TaTTepHbI IIPOEKTUPOBAHUS CTAIU HEOTHEMJIEMOIi YaCThIO IIPOTPAMMHU-
pOBaHUS, M UCTOPUS X CTAHOBJIEHUS BechbMa MHTepecHa (TOKOMalTech
B 3TOM CaMI/I). Eciu AaHHasl KOHIEIIWA BaM MHTEPEeCHaA, TO HAYHUTE C KHUTU
«[lammepvt 066eKMHO-0PUCHMUPOBAHHO020 NPOCKMUPOBAHUSL> T €€ ABTO-
poB, «bandvt uemvipexs.

MaTTepHbl NPOEKTUPOBaHMUS, O KOTOPbIX Mbl FOBOPUM, NPUMEHN-
Mbl TOJIbKO K $13blKaM M MapaaurMaM 06beKTHO-OPUEHTUPOBaH-
Horo nporpammmupoBaHust (OOIT), NO3TOMY y Bac HE NOAyYMTCS
NX NPUMEHUTb, ecnin Bbl paboTaeTe He B OOI.

YacTo ncnonb3yemble UrpoBble NaTTeEPHDI

CymtectByet 6osiee 35 3aJ0OKYMEHTUPOBAHHBIX MTATTEPHOB IIPOEKTHPOBA-
HUsT, pa3OUTHIX HA YETHIPE KATETOPUHU B 3aBUCUMOCTH OT (DYHKIIMOHAIb-
HOCTH, HO JINIIIb HEKOTOPbIe U3 HUX OJHO3HAYHO MOAXOAT /sl pas-
paborku urp. Sl mpuBemy KpaTkuii 0630p MATTEPHOB, YTOOBI BBI OHSLIH,
0 9eM HJIeT peyb.

e TIlarrepH Singleton rapaHTHPYET, YTO Y HEKOETO KJacca OyAeT TONbKO
OJIMH 9K3EMILISIP B ITPOrPAMMe ¥ O/[HA IJI00aIbHAS TOUKA 0CTYIA (TAaKOH
MaTTEPH MOJIE3€H [IJIsT KIACCOB HAMO00Me MEeHePKepa UTPhI).

e IlarrepH Observer MpPeACTABJISAET CIOKHYIO CUCTEMY YBEIOMJIECHUH,
KOTOpasi OMOBeNaeT MOAIMCYNKOB 00 U3MEHEHUSIX B MOBEJECHUN C 110~
MOIIbI0 cOOBITUI. MBI Buzenn paboTy 9TOro marrepHa B IpuUMepax
¢ leJieraTaMu/CoOBITUSIME, HO €0 MOKHO PaCIIUPUTh 10 OOMbIINX
MacmTaboB.

e [larrepH State 103BOJISIET OOBEKTY U3MEHSTDH CBOE TIOBE/ICHIE B 3aBH-
CUMOCTHN OT COCTOAHUMA. HaTTepH ImoJie3eH AJid Co3JaHus YMHBIX IIPO-
THUBHUKOB, KOTOPbIE 6bI MEHAJIN TaKTUKY B 3aBUCUMOCTHU OT I[GflCTBHfI
UTPOKA WU YCTOBUHN OKPYKAIOIIEHN CPeIbl.

e TIlarTepH Object Pool MOBTOPHO UCIIOJIB3YeET «OTPabOTaHHbIE» OOHEKTHI,
a He CO3/IaeT HOBBIE BCSIKHI Pa3. ITOT MATTEPH OTIIMIHO TIOOMIEN ObI TSI
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MeXaHUKH cTpesibObl B urpe Hero Born, mockoJsibKy Urpa MOKeT HayaTh
TOPMO3UTh, €CJIM Ha MAlllMHE ¢ HU3KOH BBIYMCIUTEIbHON MOIIIHOCTBIO
Oy/IeT CO3/[AHO CJAUIITKOM MHOTO T1YJIb.

Ecau mue He ynanoch y6e,lII/ITb BacC B TOM, HACKOJIBKO BayKHBI TTATTEPHBI ITPO-
eKTUPOBaHUsI, TO 3HaiiTe, uTo Unity paGoTtaeT Ha martepHe Composite (MHO-
r/la Ha3bIBaeMOM Component ), KOTOPbII TIO3BOJIIET HAM CO3/IaBATh CJIOKHbBIE
0OBEKTDI, COCTOSITINE M3 OTAETbHBIX (DYHKIIMOHATBHBIX YACTEIL.

OnATb e 3TO NULLb Masas YacTb TOro, YTO NATTEPHbI MPOEKTU-
pOBaHWs NO3BOMAIOT eNaTh B peasibHbIX CUTyaLIMAX NPorpamMMu-
pOBaHUs. Sl HAaCTOSITE/IbHO PEKOMEHAYIO BaM MOKOMaTbCsA B UX
NCTOPUM U MPUMEHEHMU, KaK TOMbKO Bbl 3aKOHUMUTE CIEAYIOLLYIO
rnasy. YBepsito, B 6yAyLleM OHWU CTaHYT BalMMK JTyYWUMK
APY3bAMU.

[ToaBenemM ntoru

B aT0i1 riraBe MbI TOZONIIN K KOHILY Halllero mpukiaiodeHns B mupe C#
u Unity 2020, Ho s1 Ha/ier0Ch, 4TO Ballle COOCTBEHHOE MYTENIECTBUE B TIPO-
rpaMMKpOBaHKe UTP ¥ PazpadOTKy MPOrpaMMHOIO 00ecredeHus TOJIbKO
HaunHaeTcs. Mbl u3y4nain OyKBaJIbHO BCE: OT CO3/IaHUs IEPEMEHHBIX, Me-
TOJ0B U 00BEKTOB KJacca 0 HAllMCaHUsI UTPOBOM MEXaHUKH, TIOBEICHIS
BparoB M MHOTOE JIPYTOE.

TeMbl, KOTOPbIE MbI PACCMOTPEJIH B JIAHHOI T71aBe, ObLIH Ha MOPSIIOK CJIOK-
Hee TOT0, O YeM MbI TOBOPHJIN B OOJIBINEH YacTH KHUTH, U TOMY OblLja Mpu-
yuHa. Bol yske 3HaeTe, 4TO Balll MO3T IPOrPaMMUCTa — 3TO MBIIIIA, KOTOPYIO
HYKHO TPEHUPOBATD, IPEKIE YeM MMOKOPSITh HOBbIE BepIiHbl. O000IIeH ST,
COOBITHUS U TIATTEPHBI TPOEKTUPOBAHUST — Ta caMast CJIEYIOIIast CTYTIeHb Ha
Ballleil JleCTHUIIE TPOTPaMMUPOBAHUSI.

B caenyromeil riase g pacckaKy BaM, YTO JeJ1aTh JaJlblie: HOKaXKy pecypebl,
JOTIOTHUTENIbHYI0 NH(MOPMAIIUIO M MHOKECTBO JIPYTUX MOJIEe3HBIX (1, OCMe-
JIIOCh CKa3aTh, 3aMeYaTeIbHBIX ) BO3MOKHOCTEN U CBEIeHUI 0 co00IIecTBe
Unity u usIyCTpUK pazpabOTKK IIPOTPAMMHOTO 0OECTIEUYEHMS B TIEJIOM.

Pabouero koza!
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KoHTponbHble BONpOChk!. MpoaBuHyTbIn C#

1. B uewm paszuuiia Mex 1y 06001IEHHBIM 1 HEOOOOIEHHBIM KJIACCOM?
2. YTo [0JIKHO COBIAJIATh [IPY TIPUCBOECHNY 3HAYEHUST THILY JlesieraTa?
3. Kak orrincatb 00beKT OT COOBITHS?

4. Kaxoe kimodeBoe ¢jioBo C# 103BoJIsIET BHIGPOCUTD UCKJTIOYEHHUE B KOJIE?



[lyTewecTBue
NpoAo/MKAETCH

Ecsu BBI OTKpBIBA/IN 3Ty KHUTY, Oylyd4r HOBUYKOM B MUPE ITPOTPAMMUPO-
BaHWsI, TO TO3/PaBJIsiio ¢ 1modenoii! Ecou BbI y3Hamu koe-uto 1 0 Unity miu
JIPYTOM $I3bIKe ClleHapHeB, TO T03/IpaBJIstio Bac u ¢ atuM! Ecim BBl npumm
K HaM Y’K€ OTIBITHBIM OOMIIOM ¥ PACCMOTPEHHbIE TEMbI JIUIIb TIPOYHEE 3aKpe-
IUJINCD B Ballleil roJIoBe, TO — Bbl yrajjanu — nozapasistio! He cymectByer
HOHSITUST «HE3HAYNTENLHOTO» 00YUEeHNsI, HE3aBUCHMO OT TOTO, KaK MaJIO BbI
MOHSJIM WK cyMesin ciesiaThb. Hacnaskaaiitech BpeMeHeM, KOTopoe OTPaTUIIn
Ha U3y4YeHUe Yero-To HOBOTO, JIasKe €CJIM BLyYMJIA BCEro O/IMH OIIepaTop.

JlocTurHyB KOHIIA TTyTH, BA)KHO OTJISHYThCS Ha3a/l 1 BCIIOMHUTb, KaKue
HaBBIKK BBI TProGpesn B rporiecce. Kak u B cirydae co BceM y4eOHbIM KOH-
TEHTOM, y Bac Beeria OyAeT 4To y3HaTh U U3YUUTh, II09TOMY B JIaHHOII TJ1aBe
MBI 3aKPETTNM CJIeIYIONIIe TEMBI 1 PACCMOTPHUM, K KaKUM PecypcaM MOKHO
00paTUTHCSI B HOBOM IIPUKJIIOYEHUH:

OCHOBBI TPOTPAaMMHUPOBAHNS;

npumenenne C# Ha IpPaKTHKe;

00BEKTHO-OPUEHTUPOBAHHOE IIPOTPAMMUIPOBAHIE U MHOTOE JIPYTOE;
nozixoz kK mpoektam Unity;

ceprudukater Unity;

cjeaymonme nmaru n IIaJIBHeﬁIHee 06yquI/Ie.

Bepxywka ancbepra

HecmoTpst Ha TO 9TO Ha MPOTSKEHUH BCEH KHUTU MbI HeMaJio mopabora-
JIA ¢ TIepeMEeHHBIMHU, TUTIAM#, MeTofaMu 1 Kiaccamu, B C# ecTb u 1py-
rue 00J1acTH, KOTOPbIE MBI He 3aTpoHyJin. V3yuyeHne HOBOTO HaBbIKA —
HE [IPOCTOE YTeHMe KHUTU (Ge3 KOHTEKCTa, 9TO KUPIMUYUKI UH(DOPMAIHH,
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yJI0KeHHbIe Ha (PyHIaMEeHT UMEIONUXCS 3HAHUH ¢ TTOMOIIBIO TIEMEHTHOTO
pacTBOpa MPaKTUKMU.

Huske npuBeieHO HECKOJIBKO KOHIIEIIINI, KOTOPBIE BaM OY/IeT M0JIE3HO 13-
YUUTD TI0 Mepe TIPO/IBIKEeHUs B TporpamMmupoBannu Ha C#, He3aBUCHMO OT
Toro, paboraere Bbl KOHKpeTHO ¢ Unity nju Her:

HeobOs3aTE/IbHbIE U JAVMHAMHWYECKUE IIEpEMEHHDbIE;

IIOAXO/Ibl K OTJIaJIKE;

napaJiiesibHoe TPOorpaMMUPOBAHNE;

PEeKypCHs U OTPAKEHUE;

°
°
°
e ceresbie untepdeiicst u RESTful API;
°
e Boipakerus LINQ;

°

IMaTTepHbI IPOECKTUPOBAHMI.

Bosspartasch K Koy, KOTOPBIT MbI TTUCAJIN Ha IPOTSKEHUN KHUTH, TyManTe
He TOJIbKO O TOM, YETO MBI JIOCTUTJIN, HO U O TOM, KaK B3aUMOJIEHCTBYIOT
yacTu mpoekTa. Hamr Ko MOy IbHBIH, TO €CTh IeHCTBUS 1 JIOTHKA KaKI0TO
MOJIyJIsI caMoiocTaToHbl. Hamr ko1 TMOKHUI, YTO TIO3BOJISIET JIETKO YIyd-
maTh U OOHOBJIATH ero. Hair KoJ 4ucThlii, 6raroapst 4eMy Apyrue Jioan
1 Mbl CaMU MOJKEM B 6y,ZIyH_I€M YUTATb 1 ITIOHNMATb €T0.

BaskHO MOHUMATH, YTO YCBOEHIE OCHOBHBIX KOHIIEMIUI TpebyeT BpeMe-
Hu. He Bcerza Bce mosiydaercst ¢ IepBOU MOMBITKY, 1 MOMEHTBI 03apeHus
He Bcer/la PUXoAAT TOr/la, KOr/ia Bbl 3TOro oxkujaaere. IyiaBHoe — 1pooJ-
JKaTh U3y4aTh HOBOE, HO He 3a0bIBATD MTOBTOPSITDH (DyHIaMEHTATbHBIE TEMBL.

BocriosibayemMcest 3TUM COBETOM U BEPHEMCSI K IPUHITHITAM 00bEKTHO-OPH-
E€HTUPOBAHHOTO IPOIPAMMUPOBAHUS B CJIEIYIONIEM pasjieie.

[loBTOPUM NPUHUMUMDI
06BbEKTHO-OPUEHTUPOBAHHOIO
NpOrpaMMMUpOBaHUS

OO6BbEKTHO-OPUEHTHPOBAHHOE TPOTPAMMUPOBaHIe — OOIUpHAst 00J1aCTh
3HAHUI, U OBJIaJIcHKE €0 TPeOyeT He TOJbKO U3yueHUs, HO U BPEMEHH,
MOTPAYeHHOTO Ha IIPUMEHEHKE ero MPUHIUIIOB B pealbHON pazpaboTke
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POrpaMMHOTO obecriedeHust. B TaHHOI KHITE MbI M3YYUJIH CTOJBKO BCETO
(M 9TO JIUIITH OCHOBBI), YTO MOJKET MOKA3aThCsl, OYITO Ha ATY TOPY JIydliie
Jlaxke He MbITaThCst B30Oparbest. Ecii y Bac BO3HUKAET TaKOe YYBCTBO, TO
BEepPHUTECH Ha Tar Ha3aj u mosropute ocHOBBI OOII.

e Kitacchl — 3TO cXeMbl 0OBEKTOB, KOTOPBIE MbI CO3/Ia€M B KOJI€:
e KJIACCHI MOTYT COZIEPKATh CBOMCTBA, METO/IBI U COOBITHS,

e Yy KJIaCCOB €CTb KOHCTPYKTOPDI, OIIpeAe/IAI0NNE CO3/ITaHNE 9K3EMILJIA-
POB KJIacCcCa;

e (CO3JaHue 00BEKTOB U3 CXEMBbI KJacca cOo31a€eT yHI/IKaJII)HI)IIL/,I IK3EM-
IIJIAP 9TOI'0 Kiyacca.

e Kiacchl — 3TO CCHIIOYHbBIE THUIIbI, @ CTPYKTYPbI — 9TO THUIIbl «3HA4Y€-
HHUE».

e Kiaccer MOTYT HaCJIeIOBAaTbCA OT APYTUX KJIACCOB B LEJIAX OpraHu3allin
COBMECTHOI'O MCIIOJIb30BaHMA O6H.[€FO ImoBeAceHUA 1 JaHHbIX HECKOJIbKHU-
MU IMOAKJIaCCaMM.

® VY KJ1accoB ecTb MOAMMUKATOPDI JOCTYIIA, MO3BOJSAIONINE NHKATICYJINPO-
BaThb UX JIaHHbIE U TIOBE/ICHUE.

e Kracchl MOTYT COCTOSTH U3 IPYTUX TUTIOB KJIACCOB MU CTPYKTYDP.

e Ilosumopdusm mosBossier 06pabaThIBaTh MOAKIACCH TAK K€, KaK X
POAUTENHCKUHN KJIACC:

(] BI[O6EIBOK HO.HI/IMOp(bI/ISM J1a€T BOSMOKHOCTb U3MCHATD IIOBEAEHNE
A0YEepHETo KJjlacCa, HE 3aTparnBasd pOI[I/ITeﬂbCKHfI.

[pubnmxeHune K npoektaM Unity

Xotb Unity u nipezicTaBisier co6oil TpeXMepHBIi UTPOBOM JABUKOK, OH TOXKE
paboTaeT 1o Orpe/iesIeHHBIM TPUHITATIAM, 33/[AHHBIM B KOJI€, HA KOTOPOM Ha-
nucaf. PaboTas HaJl UTPOIi, TOMHKTE, YTO UTPOBbIE 00BEKTBI, KOMIIOHEHTHI
1 CUCTEMbI, KOTOPbIE Bbl BUJIUTE HA 9KPaHe, — 3TO IPOCTO BU3YyaJIbHbIE ITPe/I-
CTaBJIEHUST KJIACCOB U IAHHBIX. JTO HE YTO-TO BOJIIEGHOE, & JIMIIb TPOLYKT
A0BeJAeHnA OCHOB IIPOrpaMMHPOBaHuA, KOTOPbIE Bbl U3YUYNJIN B KHUTE, /10
BH3YyaJIbHOTI'O BbIBO/IA.

Bce B Unity sBiisiercst 00beKTOM, HO 9TO He 03HayaeT, uTo Bce Kiaaccbl C#
JIOJKHBI paboTaTh B paMKax CTPYKTYPbI MonoBehavior. Bel Moskere paGoraTh
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1 3a [penesiaMyd UTPOBOM MeXaHUKU. Pa3BeTBigiiTe KO/ U olnpeesisiiiTe
CBOW JITaHHBIE WJIU TIOBEJIEHNE B COOTBETCTBUU C TIOTPEOHOCTSIMU BaIIEro
IIPOEKTA.

Hakomnerr, Bceria gymaiiTe, Kak Jiydllle BCETO Pa3/leTUTh KO Ha (PyHK-
LIMOHAJIbHbIE YaCTH, U He co3/laBaiiTe OTPOMHbBIE, pa3JyThle KJIacChl U3
Thicstun ¢TPoK. Ko, 00beIuHEHHBIH HEKUM OOIIUM CMBICJIOM, OJIKEH
caM peajin30BbIBaTh CBOE ITOBe/IeHUE U XPAaHUTHCS B OJTHOM MecTe. B pe-
3yJIbTaTe MbI CO3/laeM OT/eJIbHbIE KIacChl MonoBehavior U nipucoeuHbaemM
UX K GameObject, Ha pabOTY KOTOPBIX OHM BJIMSIOT. S FOBOPHII 3TO B Havyaie
KHUTHU ¥ IIOBTOPIO €Ille pa3: IPOrpaMMUPOBaHNE — 9TO CKOPEE MBIIIJICHIE
U CTPYKTypa KOHTEKCTA, a He 3alloMUHaHue cuHTakcuca. [Ipogoskaiite
TPEHUPOBATH MO3T, 4TOOBI [yMaTh KaK MPOTPAMMUCT, U CKOPO HaYHeTe
CMOTpPETH Ha MUD UHAYE.

Bo3moxkHOoCTM Unity, KOTOpble Mbl HE pacCMOTpenu

B rimaBe 6 MBI KpaTKO OCBETUJIN MHOTHE OCHOBHBIE (hyHKIMNU Unity, HO
BO3MOKHOCTH 3TOTO JIBVKKA TOpaszio mupe. bosiee ciioskHbIE TEMbI HETb35T
PacIoJIOKUTD B KAKOM-JIHOO OIPe/IeJIEHHOM MOPSI/IKE M0 BaKHOCTH, HO €CJIN
BBI TIpoztoJkuTe paboty ¢ Unity, To BaM HYKHO XOTst ObI MEJTBKOM 03HAKO-
MUTHCS ¢ TAKUMH TeMaMU, KaK:

e meiifiepsl 1 9 PeKToH;

® CKpHUITHPYeMbIe OOBEKTEI,

® CIleHApUU PAaCHIMPEHNs PeIaKTOPa;

e wnenporpammubie Ul;

e wunctpymenTsl ProBuilder u Terrain;

® PlayerPrefs U cOXpaHeHUE JaHHBIX;

® Co3/laHue CKeJIeTOB MOJIeel;

® COCTOSTHUSI U TIePEXO0JIbl aHMMaTOopa.

Kpome Toro, CTOUT MOBTOPUTH TaKMEe MHCTPYMEHTBI peJlakTopa, kak Light-
ning, Navigation, Particle Effects 1 Animation.
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Cnepgytowipe waru

Tenepsb, Kora y Bac ectb 6a3oBoe moHuMaHue si3bika C#, MOKHO HaYaTh pas-
BHBATb /IOINOJTHUTEJIbHDbIE HABbIKN U U3Y4aTb HOBBINI CUHTAKCHC. qame BCEro
9TO TI0/IPa3yMeBaeT MCIIOJIb30BaHIE OHJIAIH-COOOIIECTB, 00yUAIOIINX CAUTOB
1 BUIe0posKoB Ha YouTube, HO MOTYT ObITh 1 yU4eOHUKH, KAK JaHHAS KHU-
ra. [lepeiiTu OT YnTaTENISI K aKTHBHOMY YYaCTHUKY COOOTIECTBA Pa3padoTun-
KOB ITPOTPAMMHOTO 00€eCIiedeH s MOKeT OBITh TPYIHO, OCOOEHHO C YIETOM
MHOTr000pasust 00yYaronuX PECypcoB, MOATOMY 5 TIOKAKY BaM HECKOJIbKO
MOUX JII0OUMBIX pecypcoB 1o C# u Unity, ¢ KOTOPBIX MOKHO HayaTh.

Pecypcbl no s3biky C#

Korza g nunry urper wim npuiaoxenns Ha C#, y MeHs Bcerjia OTKpbITa J10-
KkymenTaius Microsoft. Eciin st He MOry HaiiTi OTBeT Ha KaKoii-11b0 BOIIPOC
WK TIpo0JIeMY, TO 3aX0Ky Ha CBOM JIIOOMMBIE CAliThl COOOIIECTB:

e C# Corner: www.c-sharpcorner.com;

e Dot Net Pearls: www.dotnetperls.com;

e Stack Overflow: stackoverflow.com.

[TockoJbKy GOJIBITMHCTBO PACCMOTPEHHBIX BOIIPOCOB O si3bike C# oTHOCST-

cst k Unity, Mue GoJIbIIie IpyriX HPABSTCSI UMEHHO PECYPChI M3 CJIEYIOIIETO
noJipas/ena.

Pecypcbl no Unity

Jlyummie yaebubie pecypebl Unity gesraor HemocpeacTBEHHO aBTOPbI: BH-
NIEOYPOKH, CTAThU M JOKyMeHTaIuio Ha unity3d.com. Ho ecsim Bam HY KHBI
OTBETHI Ha KaKne-T1u60 BOIPOCH! OT COOOIIECTBA NI PEIeHe KOHKPETHOI
1po06JIEMBI TIPOrPAMMUPOBAHUS, TO TOCETHUTE CIIEAYIONINE CANThI:

e Unity Learn: learn.unity.com;

e Unity Answers: answers.unity.com;
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e StackOverflow: stackoverflow.com;

e Unify Community wiki: wiki.unity3d.com/index.php;

e Unity Gems: Unitygems.com.

Ha YouTube Toske ecTh 0rpoMHO€E KOJTMUYECTBO BHIEOYPOKOB OT COOOIIECTB;
BOT MO4 IATEPKa:

° Brackeys; www.youtube.com/user/Brackeys;

e quill18creates: www.youtube.com/user/quill18creates;

° Sykoo: www.youtube.com/user/SykooTV/videos;

e Renaissance Coders: www.YouTube.com/channel/UCkUIs-k38aDaImZq2Fgsyjw;
e BurgZerg Arcade: www.youtube.com/user/BurgZergArcade.

B 6ubauorexe Packt Takike MOKHO HATH MHOMKECTBO KHUT U BUJEO 110
Unity, paspabotke urp u C#: search.packtpub.com/?query=Unity.

CepTtudukatsl Unity

¥ Unity ectb passnunbie ypoBHU cepTUDUKAINAN 71 IPOTPAMMUCTOB
1 XyZ0skHUKOB. Hanmmame takoro cepTugukata moBbICUT YPOBEHD IOBEPHUS
K BallleMy pe3ioMe U MTO3BOJUT OIEHUTD Balll YpOBeHb HAaBBIKOB. CepTu-
(pukaThl OTINYHO MMOJOUIYT, €CJU BbI IIbITAETECh BOPBATHCS B UTPOBYIO
MHIYCTPUIO B KAUeCTBE CIIEI[HAINCTa-cCaMOyYKky 1 He pabotasm B I'T panee.
CeprudukaTsl 6bIBAIOT CJIEAYIONINX BUIOB:

® cepTUhUITMPOBAHHBIN TTAapTHEP;

® cepTUhUITMPOBAHHBIN TTOJb30BATEJb: TPOTPAMMIPOBAHNE;

® cepTuUIMPOBAHHBIN TPOTPAMMMUCT;

® cepTuUIMPOBAHHBIN XY/I0KHUK;

® cepTUhUIIMPOBAHHBIN 9KCIIEPT — IIPOrPAMMUCT UTPOBOTO IIPOIECCa;

® cepTUuUIIMPOBAHHBIN 9KCIIEPT — TEXHUYECKUHU XYMOKHUK: PUTTUHT
U aHuMaIns;

® CcepTUUIIMPOBAHHBIN 9KCITEPT — TEXHUYECKUH XYIOKHUK: 3aTeHEHWE
1 ahhexThI.
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Y Unity Takxe eCTb NOAroTOBUTENbHbIE KYpCbl, NPOAABaeMble
KaK camMoi KOMMaHuel, Tak 1 Yyepes CTOPOHHMX MOCTABLUMKOB.
STu KypCbl MpY3BaHbl MOMOYb BaM MOATOTOBUTLCS K Pa3fMYHbIM
cepTudmKaumsam. Bbl MoxxeTe HaliT NoApo6HYO MHbOPMaLMIo
Ha certification.unity.com.

Huxkorzia He 1o3BoJistiite cepTudUKaum Win ee OTCYyTCTBHIO OIPEIEISTh
Banry paboTy WM TO, 4TO Bbl BKJIa/IbIBaeTe B MUP. Bammmm mocienumM <uc-
IbITAaHUEM reposi» OyeT prcoeJuHeHre K co00IecTBY pa3pabOTYMKOB,
4TOOBI HAYATh TBOPUTH UCTOPHIO.

NcnbiTaHune repos. Beixogum B Mup

[Tocuentee 3axanre, KOTOPOE st PE/JIATalo BaM BBIIIOJIHUTD B 9TON KHUTE,
BEPOSITHO, cCaMoe CJIOJKHOE, HO U caMmoe TioJie3Hoe. Baiia 3ajaua — ucIosib-
30BatTh cBou 3HaHus C# 1 Unity U co31aTh HEYTO TAKOE, YTO BbI CMOKETE
IPEJIOKUTh CO00IIeCTBaM Pa3padOTYMKOB IIPOTPAMMHOTO 0beciieyeH st
wim urp. Byib To HeGOIBIIOI TIPOTOTUIT UTPHI UJIH MTOJHOMACIITaOHAS MO-
OUITbHAST UTPA, TIOJETUTECH CBOMM KOOM CJIEYIOIIIMHU CIIOCOOAMU:

e npucoenunsiitech kK GitHub (github.com);

e Buecute cBoii BKaaa B Unify Community wiki;

e mnposssiite aktuBHOCTh Ha Stack Overflow u Unity Answers;

® 3aperucTpupyirecs st mybauKaiuu cBoux pecypcos B Unity Asset

Store (assetstore.unity.com).

Kaxuwm Ob1 Hi OBLT Balll TIPOEKT, BOIIOTUTE €T0 B JKU3Hb.

[MopBenemM ntoru

Bbl MoxeTe 1oymaTh, 4TO 3TU CTPOKU 3HAMEHYIOT KOHeIl Balllero myTu
B IPOrPAMMUPOBAHUH, HO He CTOUT 3a0IyKAAThCsI. Yuehe HeT KOHIA, eCTh
TOJIKO Havayso. Mbl XoTesi pa3oOpaThCsi B OCHOBHBIX 9JIEMEHTaX TIPO-
rpaMMUPOBaHUs, OCHOBaX s13bika C# M B TOM, KakK 3alIPOTPAMMUPOBATH
noseieHne 00bekToB B Unity. Ecain BbI 100pasiuch 10 9TOM CTPAHUILBI, TO
s YBEPEH, YTO MbI BBIIIOJIHUJIM BCE TIOCTaBJICHHbIE 3a/1a4 M.
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HOCJIGI[HI/II;JI COBET, KOTOPOI'O MHE HE XBaTaJi0, KOT/la g TOJbKO Ha4YMHaJI: Bbl
POTrPAMMUCT, €CJIi caMu cuuTaete cebst uM. B coobuiectse OymeT MHOTO
JHOZIef/)I, KOTOPbIE CKaKyT BaM, YTO Bbl JIIO6I/ITC]IB, BaM H€ XBaTae€T OIIbITa,
4TOOBI CYUTATHCSI «HACTOSIIUM» IIPOrPAMMUCTOM, MJIM YTO BaM HY’KHa
KaKas-To MUpUIecKas meyarb O TOM, YTO BbI TpoecCHoHal. JTO He Tak.
Ha camom JieJie Bbl ITPOI'paMMUCT, €CJIM MBICJIUTE KaK IIPOrpaMMUCT, CTpe-
MUTECh penrath mpobaeMbl 9 HEKTUBHO, CTapaeTeCh MUCATh YHCThIA KOJI
1 Jo6uTe y3HABATh YTO-TO HOBOE. [[ToMHITE 00 3TOM, ¥ Balll Iy Th HA MOTPH-
I1e IPOrpaMMUPOBaHUS OYIET TTOTPSICAIOIIIM.



OTBeTbl Ha KOHTPOJIbHbIE BOMNPOCHI

[naBa 1. 3HAKOMCTBO CO Cpeaow

KoHTponbHble Bonpockl. PaboTta co cueHapusamm

1. Unity u Visual Studio pa6orator B cumbuose.

2. B Reference Manual.

3. Hukakyto, TOCKOJIbKY 3TO CIIPAaBOYHBIIT IOKYMEHT, & He TECT.
4

. Korna na Bks1ajike Project mosiBiIsieTcsl HOBBIN (hailsl ¢ perakTHpyeMbIM
NMeHeM, YTO JIeJIaeT UM KJlacca TaKMM JKe, Kak nMms daiiia, u npeaoT-
BparniaeT KOHMOIMKTHI NUMEH.

[(naBa 2. OCHOBHbIE 3/IEMEHTbI
NpOrpaMMMUpPoOBaHNS

KoHTponbHble BOnpockl. OCHOBHbIE 3n1eMeHTbl C#
1. XpaHeHI/Ie AaHHBIX OITPEAECJIEHHOTO THUIIA /I NCIIOJIb30BaHUA B IPYIOM
Mecte crieHapust C#.

2. B meromax xpaHsaTcst hparMeHThI KOJIa JIst ObICTPOTO U 3(PHEKTUBHOTO
HCII0JIb30BaHUA U IOCTYIIA.

3. Mcnonb3oBaTh MonoBehavior B KauecTBe POJUTEIHCKOTO Kacca U IIpu-
KPEeIuTh ero K GameObject.

4. Jlng poctyma K mepeMeHHBIM U MeTOZlaM KOMIIOHEHTOB WJin (aiiios,
IIPUKPEIJIEHHBIX K Pa3JINYHbIM GameObject.
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[naBa 3. [lorpyxeHne B NnepeMeHHble,
TUMbl U METOAbI

KOHTpOsbHbIE BOMPOCHI. [lepeMeHHble N MeToAbl

. Ucnonbzosats ctuis CamelCase.
. O6bABUTD IEPEMEHHYIO Ty OJIUUHOI.

1
2
3. public, private, protected, a TakKe internal.
4. Korma ssBHOrO peoGpa3oBaHus HET.

)

. TwI JaHHBIX, BO3BPAIIA€MbII METOIOM, UMSI METO/IA B KPYTJIBIX CKOOKAX
 mapa GUTypPHBIX CKOOOK, B KOTOPBIX HAXOAUTCS OJIOK KOJIa.

6. UToObI pa3pentuTh mepeaady JaHHbIX TapaMeTPoB B OJIOK KOjia.
7. Meton He BepHET HUKAKUX JaHHBIX.

8. Metoz Update() cpabaTbiBaeT B KaxKIOM KaJpe.

[(naBa 4. 10TOK ynpaBneHus
N TUMbl KOJTeKUUA

KoHTponbHble Borpockl 1. Onepatopel if, and n or

1. True nim false.
2. Omnepatop NOT — BOCKJINIIATEIbHBIHN 3HAK ().
3. Omnepatop AND — j1Ba amriepcanzia (&&).

4. Omnepatop OR — jiBe TIpsiMbie uepThI (| |).

KOHTponbHbIE BONPOCKI 2. Bce 0 Konnekumsx

1. MecrTo, ryie Xpausarcs JaHHbIe.

2. IlepBblil a/1eMEHT B MacCHBe MM cIucKe nmeer uHiaeke 0, Tak kak oba
TUTIA HYMEPYIOTCS € HYJIS.

3. Her — Korjga 00DBABIIAETCSA MACCUB WJIN CIIMCOK, OIIpe/ieJIA€TCA TUIl aH-
HBIX, KOTOpPbI€E 6y,l[yT B HEM XPaHUTHCA, ITOITOMY IJIEMEHTBI HE MOT'YT
IpuHa/AJIeKaTb K pa3HbIM TUIIaM.
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4. Ilocyie MHUIIMAANU3AIIMN MACCUB HeJIb3sl YBEJIUUYUTD JUHAMUYECKH, T10-
9TOMY CITUCKHU GoJiee TPEANOYTUTENBHBI, ITOCKOJIBKY UX PasMep MOKHO
M3MEHSTD B IIPOIlecce BbIITOJTHEHUS ITPOIPAMMObI.

naBa 5. PaboTa ¢ knaccamy,
cTpykTypamu n OOl

KoHTponbHble Bonpockl. Bce 06 OOI

Koncrpykrop.
[To komnuy, a He 1O CCHITIKe, KaK B CJIydyae ¢ KIacCaMH.

I/IHKaHCYJIHHI/IH, HacCJieI0BaHNE, KOMIIO3UIIUA N HOJII/IMOp(l)I/ISM.

B~ L b~

Merto GetComponent.

[naBa 6. [Norpy>xxeHue B Unity

KoHTposnbHble Borpockl. OCHOBHbIE PyHKUMKM Unity

[IpumuTHUBEI.
Ocb z.

ITeperaniuth GameObject B manky Prefabs.

L e

KmoueBbie kampbi.

[naBa 7. [IB>xeHune, ynpaBneHne KaMepowu
N CTONKHOBEHUS

KOHTpOnbHbIE BOMPOCH!. YrpaBneHne UrpokoM n pusnka

1. Tum vectors.

2. KommoneHT InputManager.
3. Kommonent Rigidbody.

4. Metopn FixedUpdate.
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[naBa 8. lNporpamMmupyem
MeXaHWKY Urpbl

KoHTposbHble BONpockl. PaboTa ¢ MexaHNKOM

1. Habop mjm KoJLIeKIust UMEHOBAHHBIX KOHCTAHT, IIPUHA/IEKAIIIX OHOI
U TOM ;Ke TIepeMEeHHO1.

2. C momoIibio BbI30Ba MeTo/ia Instantiate() Ha cymiecTByomieM mpedade.
3. CBoiictBa /g uyTeHus (get) u Ui 3anucu (set).
4. Metom OnGUI().

['naBa 9. OcHoBbl A
N NoBe[eHne Bparos

KoHTponbHble Bonpockl. U 1 HasBurauus

lenepupyercs aBTOMAaTUYECKU NCXO/F U3 TEOMETPUN YPOBHSI.
KommoneHT NavMeshAgent.

[TpotteypHoe mporpaMMupoBaHue.

o~ w o

«He moBTopstiicss.

naBa 10. CHoBa 0 Tunax,
MeToAax U Knaccax

KOHTposbHblE BONPOChl. HOBbLIN YpOBEHb!

1. KioueBoe cs1oBO Readonly.
2. VI3aMeHuTh KOJIMUECTBO TAaPAaMETPOB METO/IA WJTH TUIIBI TADaMeTPOB.

3. Uurepdeiichl He MOTYT UMETh Pean3ainii METOI0B UJIH COOCTBEHHBIX
repeMeHHbIX.

4. COBJIEITI) IICEBAOHNM THIIA, 4TOObI pa3aeanTb KOH(bJII/IKTyIOHII/Ie Ipo-
CTPpaHCTBa UMEH.
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[[naBa 11. 3HAaKOMCTBO CO CTeKaMmy,
oyepeasmn n HashSet

KOHTpOsibHbIE BOMPOCHI. CnoxHble Konnekumm

1. B crexkax.
2. Metoz Peek.
3. Na.

4. C momolIipio orepanuu ExceptWith.

naBa 12. O606uweHns,
aeneratbl U MHOMoe apyroe

KoHTponbHble Bonpockl. MNpoasuHyTbin C#

1. YV 0060011eHHbBIX KJIACCOB JOJIKEH ObITh OIPe/IeJIeHHbII THII TapaMeTpa.
2. CurHaTypbl MeTO/IA U JieJieraTa.

3. C momomiblio onepartopa -=.
4

. KiroueBoe c10B0 throw.
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U3yuyaem C# yepe3 pa3paboTky urp Ha Unity.
5-e uspaHue
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PykoBoauTesb muBU3MOHA 10. Cepeuenxo
PykoBoauresn mpoekta A. Humupumos
Benymuit perakrop H. Ipunuux
Hayunbrii pegaktop M. Cazanosuy
JlurepatypHblii peakTop H. Xnebuna
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L3H bepe [J)xoHcoH, [JaHuen [JeozaH,
J3Huen CasaHo

BE3OITACHO BY DESIGN

«be3onacHo by design» He Noxoka Ha Apyrue KHUrv no 6e3onacHocTu. B Hell HeT
OMCKYCCUIA HA Takme KNacCcuyeckue TeMbl, Kak nepenosiHeHne 6ydepa nnm cnabble
MecTa B KpunTtorpaduyecknx xaw-dyHKLuax. Bmecto cobctBeHHO 6e30nacHOCTU OHa
KOHLEHTPpUPYETCA Ha noaxopax K paspabotke MO. MNMoHauany 3To MOXeT NoKas3aTbCs
HEMHOrO CTPaHHbIM, HO Bbl MOVIMETE, YTO HeAOCTaTKM 6€30MacHOCTY YacTO Bbi3BaHbI
NAOXUM AN3aMHOM. 3HAUNTENIbHOTO KONIMYECTBa YA3BUMOCTEN MOXKHO U36exaTb,
NCnonb3ya nepeaoBble METOAbI NPOEKTUPOBAHMA. M3yueHure Toro, Kak Au3aiH npo-
rPaMMHOro obecrneyeHns COOTHOCKTCSA C 6€30MaCHOCTbIO, ABMAETCA LIENbIO 3TON KHATM
Bbl y3HaeTe, nouemy Au3aiiH BaxeH 41 6€30MacHOCTU M KaK ero UCnosb3oBaTb Ans
Co3[aHns 6€30MacHOro NPOrpamMmMHOro obecrnevyeHus.

KYMAUTb '


https://www.piter.com/book.phtml?978544611507

MapmuH Odepcku, Jlekc CnyH, bunn BeHHepc

SCALA. ITIPO®ECCUOHAJBHOE
IMTPOTPAMMUPOBAHUE.
4-e u3n.

Heuepnupamimes pyYKonoacTne

Mapmaun Cavpern
rrEe: Jlese Cayn
artima Eaan Bewwepe

«Scala. NpodeccnoHanbHoe NporpaMMrpoBaHme» — rfaBHaA KHura no Scala,
nonynAapHoMy A3bIKy AN nnatdopmbl Java, B KOTOPOM COYETaTCA KoHLUenummn obb-
€KTHO-OPUEHTUPOBAHHOIO 1 GYHKLIMOHAIbHOrO MPOrpamMMUpPOBaHus, bnarogapsa yemy
OH NpeBpaLLaeTca B YHMKANbHOE 1 MOLLHOE CPefCTBO pa3paboTKu.

DTOT aBTOPUTETHbIN TPYA, HaNUCaHHbIN co3patenamm Scala, NOMoXeT Bam noLua-
rOBO M3YUNUTb A3bIK 1 AEN, NeXKalyue B ero OCHOBe.

[laHHOe YeTBepTOE N3aHMe NONIHOCTbIO 06HOBEHO. [lo6aBneH maTepuran 06 n3-
MeHeHUsX, NoABMBLUMXCSA B Scala 2.13, B TOM uunche:

e HOBaA Mepapxmsa TUMOB KONEKLUI;

® HOBbl€ KOHKPETHbIE TUMbl KONEKUWIA;

e HOBbIe MeTOAbl, I00ABNEHHbIE K KONNEKUMUAM;

® HOBble CNOCOObLI ONpefenATb COOCTBEHHbIE TUMbI KOSINEKLI;
® HOBble YNPOLLeHHble NpeACcTaBNeHuA.

KYNUTb '


https://www.piter.com/book.phtml?978544611827

Po6epm C. Cukopo

DDODEKTUBHBII C.
IMPODECCUOHAJIBHOE
IIPOTPAMMUPOBAHUE

3OPEKTUBHBIN C

NPOSECCHOHANBHOE
NPOFPAMMHPOBAHME

Mup paboTaeT Ha Kope, HanMcaHHOM Ha C, HO B 60MbLUMHCTBE yYebHbIX 3aBEfeHUI
nporpammrpoBaHuto yyat Ha Python nnu Java. KHura «3ddekTrsHbin C gna npodec-
CMOHaNoB» BOCMOJIHAET 3TOT Npoben 1 npeanaraeT coBpeMeHHbI B3rnag Ha C. 3gecb
paccmoTpeH C17, a Takke noTeHLUManbHble BO3MOXHOCTU C2x. /I3gaHne Hen3bexxHo
CTaHeT KNacCUKOW, C ero MoMOLLbIO Bbl HayunTecb nucatb npodeccroHanbHble 1
HageXHble nporpaMmbl Ha C, KOTOpble NArYT B OCHOBY YCTONYMBbLIX CUCTEM U peLuaT
peanbHble 3agayn.

KYNUTb '


https://www.piter.com/book.phtml?978544611851
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