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Co3znanune MmoOmibHOM urpsl «Haiign onnHakoBbie y30pbl» Ha Unity

Tonybesa Eeeenus Ilasnoena
Ipuamypckuii 2ocyoapcmeennwiii ynugepcumem umenu [llonom-Anetixema
Cmyoenm

AHHOTALIUA

[lenp ctaThu — coszmaHue MOOWIBbHOW Urpbl «Haiinu onuHaKoBbIE y30pbD) TS
android. Pa3paboTka urpsl ocymiecTBIeHa Ha KpoccruiargopMeHHoU mmatdopme,
OCHalIEHHOW MOIIHBIM (DU3MYECKMM JBMKKOM M HWHTYUTHBHO TIOHATHBIM
BU3YaJIbHBIM PEAAKTOPOM, YTO JIE€NAeT €€ ONTUMAJIbHBIM BBIOOPOM ISl CO3JaHUs
2D-urp. B pesynbrare paboThl co3gaHa mMoOmibHas urpa «Hailau onnHakoBbIe
Y30pBI».
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Abstract

The purpose of this article is to create a mobile game called "Find Similar Patterns"
for Android. The game was developed using a cross-platform platform that includes
a powerful physics engine and an intuitive visual editor, making it an optimal choice
for creating 2D games. As a result, the mobile game "Find Similar Patterns™ was
created.
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1 BBenenne

1.1 AKTyaibHOCTH

MoOuabHbIE UTPHl  SIBJISIIOTCS  KJIIOUEBBIM  DJIEMEHTOM COBPEMEHHOMU
U(PPOBOM KYJIBTYPhl U OJJHON U3 CaMBIX OBICTPOPA3BUBAIOLIMXCS U MPUOBUIHHBIX
obiacteil B cdepe paspieueHuit. Cpeid HUX 0COO0H MOMYISIPHOCTBIO MOJIb3YHOTCS
Ka3yaJbHbIE WIPbI, Ybi JOCTYNHAasT MEXaHWKa, MUHUMAJIWUCTUYHBIA AW3aliH U
yBJIEKaTEIbHBIN MPOIIECC MPUBJIEKAIOT ITUPOKUNA KPYT UTPOKOB.

Cozpnanue urpel «Haliau oguHakoBbIE y30pbD», B OCHOBE KOTOPOH JIEKHUT
MEXaHUKa TIOWCKA TAapHBIX H300paKEHUI, OTBEYAET COBPEMEHHBIM PHIHOYHBIM
3armpocam. ITOT (HopMaT CIYKUT HE TOJIBKO YAOOHBIM pa3BlIedeHUEM Ha KOPOTKUH
MPOMEKYTOK BPEMEHH, HO U MPUHOCUT MPAKTUUYECKYIO MOJIb3Y, pa3BUBasl Y UTPOKa
BHUMATEIBHOCTh, 3PUTEIBHYI0 TaMAThb, OBICTPOTY pEaKIuu U yMEHUE
KOHIIEHTPUPOBAThCs. braromapst aToMy mpoekT o61aiaeT ABOWHON IEHHOCTHI0 —
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pa3BIEeKaTEIbHON U Pa3BUBAIOLICH, BhICTyHas B poiu 3()(HEeKTUBHOrO TpeHaxepa
JUTsl IOJIb30BaTesel Jr000ro Bo3pacTa.

JUist  peanuzalvi  TaHHOW WIPbl  ONTHUMAJIbHBIM  BBIOOPOM  SIBIISETCS
mwiatgpopma Unity. JIBWKoOk mpemsiaraeT robustHbIi HHCTpYMEHTapuil JJis
KpOCCIUTaTQPOPMEHHOM pa3pabOTKH, YTO MO3BOJISET BOIUIOTUTD SIPKUI BU3YyalIbHBIN
CTWIb, CO3JaThb JCTAIM3UPOBAHHBICE Y30phl M  MOHSATHBIA  HUHTEpQEricC.
Hcnonb3oBanue Unity mo3Bosisier pazpaboTyrkaM c(HOKyCHpOBATHCS Ha OTIAIKE
reiimmies, kadectBe Trpaduku U ynoOCTBE ymOpaBleHHUs, OJHOBPEMEHHO
oOecrieurBasi BBICOKYIO IPOU3BOJUTEIBHOCTb, IMPOCThIE pEHICHHs s yuéTa
mporpecca u JETKY0 MyOJIMKAIMI0 B MarasuHax mpuiiokeHuil. Ero BcTpoeHHBIC
cpeactBa mis 2D-rpaduky 3HAYMTENBHO YOPOIIAIOT 3aJady IO CO3AAHUIO
pa3HOO0Opa3HbIX U PUBJIEKATEIBHBIX HA0OPOB MATTEPHOB.

B wutore, pazpabotka urpsl «Haligu ogmHakoBbie y30pbl» Ha Unity — 3T0
CBOECBPEMEHHBIN MPOEKT, KOTOPBI COYETaeT B ceOe BOCTPEOOBAHHBIA HIPOBOM
aHp (MOWCK COBMAJICHMI), TeUMILIEH C MO3HABATENILHOMN IMOJIb30M U TEpPeI0BbIe
MHCTPYMEHTHI CO3/1aHus. [IpoeKT uMeeT 4E€TKyI0 NMPAKTUYECKYHO HAIIPABJICHHOCTb,
COOTBETCTBYET CIPOCY Ha JIETKHE U 3aHUMAaTENIbHbIE UTPhl U 00JaJaeT OOJIBIINM
IOTEHIIMAJIOM [JIl Pa3BUTHUsl 4Y€pe3 BBEICHUE HOBBIX YPOBHEU, TEMaTUYECKUX
KOJUIEKITUHN y30pOB, OOHYCHBIX AJIEMEHTOB U JOTIOJHUTEIHHBIX UTPOBBIX MEXaHUK.

1.2 O0630p uccjaenoBaHui

A. E. YnapoBa npencraBuia pa3paboTky mMoOuibHOM urpel «Kyctyk» Ha
Unity nais AOLIKOJBHUKOB W MIIQJIIIMX IIKOJbHUKOB Ha SIKYTCKOM s3bike [1].
[TocBaTun cratbio 0030py KIHOYEBBIX ATAlOB, HEOOXOAMMBIX IS pa3pabOTKU
KOMITBIOTEPHBIX UTP € JIBYXMEpHOW rpadukoii Ha miuatdopme Unity B xaHpe
MPUKITIOUEHUSI C dJIeMeHTamMu rojoBoiaomMok f. A. @acr [2]. H.B. Makcumos
paccMaTpuBaeT METOJl pa3paboTku MoOwiabHOU 2D urpel «Bootur Jump» Ha
matdopme Unity [3]. [Tokazan mpoiiecc pa3paboTKu IByXMEpHOU MIaTHOpMEHHON
UTpbl Ha UTpoBoM JBKKE Unity ¢ MCTIONIb30BaHUEM S3bIKa MporpaMmmupoBanus C#
A.A. JIrobuu [4]. I.B. Mopo3oBa B pamkax paboTsl pazpaboTaia pazpuBaroiyto 2D
urpa-miatdopmep A nerei, HanucanHas Ha Unity [5].

1.3 Ilean ucciaegoBaHusi

Lenp uccnenoBanus — pa3zpadorate MOOWIbHYIO Urpy «Haiinu ogruHakoBbIe
y30pbI» IO ONEpalMOHHYI0 cucTteMy Android, MCIONIB3ys BO3MOXKHOCTH CPEIbl
paszpabotku Unity m1st co3manust HHTEpakTUBHBIX 2D/3D-nipunoskeHuil.

2 MartepuaJjbl 4 METObI

st coznanus urpsl «Haiinu ogrHakoBbie y30pbl» BeIOOP aBHkKa Unity ObLT
OCHOBaH HAa €ro OCHOBHBIX IPEUMYIIECTBAX: JOCTYHNHOCTBIO, HWHTYHUTHUBHO
NOHATHBIM UHTEpdENCcOM U MOJACPKKOU si3bika C#, 4TO MAeaNbHO MOAXOAUT IS
peanu3anyy UrpoBoil Joruku. Pa3zpaboTka kona mpoekTa Benach B cpeae Visual
Studio Community.
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3 Pe3yabTaThl

[Toce mHUIIMATM3aUN TIPOEKTA C MCIOIb30BaHneM Mmabmona Universal 2D
TpeOyeTcs BBIMIOJHUTE €ro 0a30BYI0 KOHPUTYpaUIO I MOOMIBHBIX YCTPOMCTB.
Jliist aToro B merro Build Profiles HeoOxoaumo u3MeHUTH 11e51eByI0 T1aTdhopMy Ha
Android (cwm. puc. 1).

JJJJJJ

Pucynoxk 1 — Co3nanue mpoekra

JIJ1st MOATOTOBKY K 3aITyCKY Ha MOOMJIBHBIX YCTPOMCTBAX CIEIYIOLIUH 1Iar —
nepeiT B HacTpoiiku cOopku uepe3 MeHio File — Build Settings u BbiOpath
Android B kauecTBe 11e1eBO# IaTGOpMBbI IS IPOEKTa (CM. pHuC. 2).

| @ suild Profiles [u} ®

Pucynok 2 — Hactpoiika npoekTa

CrnenyrommM »TanoM Tociie 0a30BOM HACTPONKU SIBISIETCS MOCTPOCHUE
cienbl. HaumHate e€ peamu3aindio HEoOXOAMMO C KaMmepbl, Tak Kak OT eé
MapaMeTpOB 3aBUCHUT TO, YTO B UTOT€ YBUJIUT MOJIB30BATEND (CM. pHC. 3).
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Pucynok 3 — Hactpolika kamepsl

CrnenyronM IaroM SBJSICTCST OpraHHW3aIusl TpapUUecKuX pPecypcoB.
Heob6xommMo pa3MecTUTh MOATOTOBICHHBIE CIIPANTHI B TIPEeIHA3HAYCHHYIO JIJIST HIX
nupexTopuro Sprites (cMm.puc.4).

Pucynox 4 — Jlo6aBneHnue n3o0paxkeHui

Jlanee HeoOxoammo co3math (OH It HrpoBod creHbl. Jlist 3Toro
HE0OX0IMMO TiepeMecTuTh n3o0pakenue background u3 mamku Sprites B cueny u
HACTPOUTH €ro MapaMeTphbl TpaHChOPMAIIMKA U OTPUCOBKH IS MIOJIHOTO TOKPBITHS
UTPOBOTr0 OKHA (CM.pHC.5).
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PcyHOK 5 — Hacrpoiika ¢ona urpsi

[Tocne coznanust poHa CLIeHbI HEOOXOJUMO Pa3MECTUTh U300paXKEeHUsI y30POB
B BUJEC YHOPAJOYECHHOW CETKU. /[l 3TOro cienyer oOpraHu3oBaTh 4YEThIPE
TOPU3OHTAJIBHBIX Psijia, KOXKIbIA U3 KOTOPBIX OYAET CIY>XKUTh KOHTEHHEPOM ISt
HIECTU UIPOBBIX KapTouek. Co3laHue HauMHAETCs ¢ J00aBJICHUS B HEPAPXUIO
YEThIPEX MMYCThIX 00BEKTOB, KOTOPBIE MOCIIEI0BATENBHO IEPEUMEHOBBIBAIOTCA B 1T,
2r, 3r 1 4r. Ot OOBEKTHI-PSIAbl SIBISIOTCA OCHOBOW i1 KOMIIOHOBKH, M HX
HEO0OXOIMMO MPABWILHO HACTPOUTh, YTOOBI JOUEPHUE BJIEMEHTHI aBTOMATHYECKU
BBIPABHUBAJIUCH.

Jlist kaxxzioro psna Tpedyercs 3aaarh 0a30BblEe MapaMeTphl TpaHC(HOPMALIMH
U J100aBUTh KOMIIOHEHT TOpPU30HTaJIbHOM KOMIIOHOBKH. B kommonente Rect
Transform yacTo ycTaHaBIMBAIOTCS SKOPS HA PACTSHKEHHE, YTOOBI sl 3aHUMAT
OTBEAEHHYIO IIMPHUHY, a MNOo3uuus no Y 3a1aé€rcd WHAUBUAYAIBHO JUIA
BEPTUKAIBHOIO pacnojioxeHus. KiroueBbiM sBisercs komrmoHeHT Horizontal
Layout Group, rae HacTpauBarOTCS OTCTYIIBI IO KpasM, PACCTOSHHUE MEXIY
AJIEMEHTAaMH PsiJia, a TAKKE BHIPABHUBAHUE — HAIPUMEDP, IO BEPXHEMY Kparo WIU
LEHTPY. BaXHO OTKIIOYMTH ONUIMM HNPUHYJIWUTEIBHOTO PACIIMPEHUS JTOYEPHHUX
O0OBEKTOB, 4YTOOBI  KAPTOUYKHM  COXpaHSIM CBOM  (DUKCHUPOBAHHBIM WM
MIPEANIOYTUTENBHBINA pa3Mep, U BKIFOUUTh KOHTPOJIb HAJl UX LIMPUHOU U BBICOTOU
TSl € TMHOOOpasusl.

BHyTpu kaxaoro psaa-KOHTEHHEpa CO3JAl0TCS HIECTh MYCThIX JOYEPHUX
00beKTOB, KOoTOpbIe NIepeuMeHoBbIBaloTCs B PatchCardl, PatchCard2 u tak nanee
no PatchCard6. Kaxnplii Takoi OOBEKT MNpEACTaBIsET COOOW HHTEPAKTUBHYIO
KapTouky. [lns ympaBieHus e€ pasMepoM B CETKE MOXET ObITh J00aBieH
koMrioHeHT Layout Element, rae ykaspiBaloTCs NpPEANOYTUTEIbHBIE MIMPUHA U
BBICOTA, IOCJIE YE€TO Ha caM 00BEKT J00aBIsIeTCss KOMIIOHEHT Button.

3areM, AN OTHENEHHS JIOTHMKM B3aUMOACWUCTBUS OT TpauKu, BHYTpPb
kaxzaoro oowvekra PatchCard cozpaérest emé onuH mycToil 0ObEKT, UMEHYEeMbIi
PatchSprite. 3OtoT O00BEKT OyAeT EIUHCTBEHHBIM HOCUTEIEM BHU3YaJbHOTO
npenacTaBieHuss kKaprtouku. Ha Hero pnoOaBnsiercss kommoHeHT Image, kyna
MEPETIATUBAECTCA CHPAUT y30pa, @ B HACTPOMKAX BAXHO OTKIIOYUTH CBOMCTBO
Raycast Target, uTo0bl Bce KJIMKH 00pabaThIBAINCh POAUTENHCKON KHOIKOM, a He
n3o00pakeHreM. OUHAIBHBIM I1arOM SIBJISIETCS] CBA3BIBAHUE BU3YATIbHOTO 3JIEMEHTA
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C JIOTMKOM KHOTIKH: B KOMITOHeHTe Button o6nexTa PatchCard B mose Target Graphic
Ha3zHaydaeTcsl co3daHHbli 00BekT PatchSprite, uTo oOecmeunBaeT KOPPEKTHYIO
BU3YaJIbHYIO PEAKIIMIO Ha B3aUMOJICHUCTBHE. (CM.pHC.6).

Halidu
odunakoBule y3opel 8
kaxdom pady
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Pucynox 6 — Jlo6aBnenne o0bEKTOB JIJIs1 y30pOB U HACTpOMKaA

Ji1s oToOpaskeHnsl CHCTEMHBIX COOOIIEHUH B CIIEHE HEOOXOMMO CO3/1aTh /1B
0a30BbIX AsieMeHTa uatepdeiica. [lepoiMm snemenTom Oyaet nanens (Ul — Panel),
BBINIOJIHAIOIIAS. POJIb (DOHOBOM MOMJIOXKKH, @ BTOPbIM — TeKCTOBBIA Onok (Ul —
Text), HEMMOCPEICTBEHHO MPEIHA3HAYEHHBIN JUIsl BBIBOJIA COOOIIEHUSI.

Hacrtpoliky HaunHarot ¢ nmanenu. B okne Inspector ms e€ komnonenTa Rect
Transform yctanaBnuBaroT 1eHTpaibHbIe siKOpst (Anchors) co 3Hauenusimu (0.5,
0.5), 4YTO mMO3BOJIIET TMO3UIMOHUPOBATH JIIEMEHT OTHOCUTEIBHO LIEHTpa
POIUTENBCKOTO KOHTEWHEpa. 3aTeM 3aJar0T TOYHBIA pa3Mep MaHENIH, HallpuMmep,
1420 na 601.8 nmukceneit. B koMmmonenTe Image BHIOMpAIOT MOAXOISAIINAN CIIPANT-
¢ oH, HaCTPanBaAIOT €ro IBET M YPOBEHB Mpo3padHocTu (Alpha), a 17t KOppeKTHOTO
oToOpakenust yctanaBnuBaroT Image Type B 3Hauenue Simple. (cm.puc.7).

Hadiidu
odunakoBuie yzopsl 8
kaxdom psdy
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Pucynok 7 — Hactpoiika nanenu

Jns  BeiBoma yBenomuieHusi «lIpaBuibHO!» BBINONHSETCA JAeTalbHas
HACTpolika TekcToBoro ayemeHta. B kommonente Text (Legacy) BeiOmpaercs
mpudt PlaypenSans-VariableFont wght ¢ Hauepranuem Bold u ycranaBnuBaercs
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pasmep 100 mynkToB. B mapamerpax Rect Transform 3agatorcs pasmepsl: mmpuHa
891,3 u BeIcoTa 262,8 nukcene, u skops (Anchors) duxcupyetcs B mo3unu (0.5,
0.5) (cm.puc. 8).

Haiidu
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Pucynok 8 — Hactpoiika TEKCTOBOTO 3JIeMEHTa MaHEeIu COOOIIEHUM

Jlist HacTpoiiku TekcToBoro Onoka BeiOMpaerca mpudt Pangolin-Regular ¢
OPUMEHEHHBIM JKUpPHBIM HauepTanueM Bold u pasmepom 88 myHKTOB, 4TO
oOecrneurBaeT MaKCUMaIbHYIO YETKOCTh U BBIPA3UTEIBHOCTh HaaucH. [Tapamerpsl
TEKCTa YCTAaHABIMBAIOTCS C BBIPABHUBAHMEM II0 ILIEHTPY IO TOPU30HTAIM U
BEpPTHKaNM, a Takke aktuBupyercs omuusg Rich Text, mo3ponstomas npu
HEOOXOJMMOCTH HCIIOJIb30BaTh 0a30Boe (opmaTupoBaHHE BHYTPU CTpokH. B
komrioHeHTe Rect Transform 3amgaércsi reomerpust anemenrta: mupuHa 909.1 u
BbicoTa 440.1 nukcenen. [mg TOYHOrO MO3UIMOHUPOBAHUS OTHOCUTEIBHO
pPOIUTENBCKOW MaHeNM YCTAaHABIMBAIOTCS LEHTpanbHble sikopst (Anchors) co
sHaueHusimu (0.5, 0.5). (cM.puc.9).
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Pucynok 9 — Hactpolika HHCTpYKIIUH UTPBI

[Tocne co3ganue CiieHbl, HEOOXOAMMO TPHUCTYITUTh K HATMCAHUIO CKPUIITOB.
Ckpunt PatchGameController cayXuT r1aBHBIM YNPaBJSIOUIMM 3BEHOM MUHU-
urpbl o cOopke kaprouek. OH OTBEYaeT 3a CO3JaHUE U HACTPOMKY UYETHIPEX
UTPOBBIX PSIIOB, Kb CO CBOMM YHUKAJIBHBIM IIEJIEBBIM H300pKCHUEM U
IIPaBHJIBHOM TTOCIIEIOBATEIHFHOCTRIO C10TOB. CKpUIIT 0OpabaThiBaeT BEIOOP HTPOKA,
MPOBEPSET KOPPEKTHOCTh COOpPaHHBIX KOMOWHAIMKA W (UKCHUPYET YCICITHO
3aBepuI€HHbIE psAsibl. Kak TOMBKO Bee psiibl cCOOpaHbl BEPHO, KOHTPOJIIEP 3aIMyCKaeT
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0OETHYIO MOCIEA0BATEILHOCTh CO 3BYKOBBIMH U BU3yaJIbHBIMU 3 eKTamu, Tociie
4ero BO3BpAIIaCT UTPOKA B MEHIO.

using UnityEngine;

using System.Collections;

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

using UnityEngine.SceneManagement;
using UnityEngine.InputSystem;

public class PatchGameController : MonoBehaviour

{

public static PatchGameController Instance;

[Header ("Rows Settings")]

[SerializeField] private List<RowController> rows = new List<RowController>();
[SerializeField] private int correctPatchesPerRow = 4;

Header ("Correct Patch Positions") ]

[

[SerializeField] private int[] rowlCorrect = new int[] { 0, 1, 2, 3 };
[SerializeField] private int[] row2Correct = new int([] { 1, 2, 3, 4 };
[SerializeField] private int[] row3Correct = new int[] { 2, 3, 4, 5 };
[SerializeField] private int[] rowd4Correct = new int[] { 0, 2, 4, 5 };

[Header ("Patch Sprites")]
[SerializeField] private Sprite[] correctSprites;
[SerializeField] private Sprite[] uniqueSprites;

Header ("Game Settings")]
SerializeField] private AudioClip patchSelectSound;

[

[

[SerializeField] private AudioClip correctMatchSound;
[SerializeField] private AudioClip wrongMatchSound;
[SerializeField] private AudioClip victorySound;
[SerializeField] private bool enableFlashFeedback = true;

[Header ("UI Settings")]

[SerializeField] private GameObject victoryPanel;
[SerializeField] private Text victoryText;

[SerializeField] private string menuSceneName = "Menu";
[SerializeField] private float delayBeforeMenuload = 3f;

private List<PatchCard> selectedPatches = new List<PatchCard>();
private AudioSource audioSource;

private int completedRowsCount = 0;
private const int REQUIRED ROWS TO WIN = 4;
private Dictionary<int, Sprite> rowCorrectSprites = new Dictionary<int, Sprite>();

public bool CanSelect { get; private set; } = true;
private bool isInitialized = false;

void Awake ()

{

if (Instance == null)

{

Instance = this;

}

else

{
Destroy (gameObject) ;

return;
}
audioSource = GetComponent<AudioSource>();
if (audioSource == null)

audioSource = gameObject.AddComponent<AudioSource> () ;

if (victoryPanel != null)
victoryPanel.SetActive (false);

}

void Start ()
{

InitializeGame () ;

}

void InitializeGame ()

{
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if (rows.Count == 0)
{
#if UNITY 2021 3 OR NEWER
RowController|[] foundRows =
FindObjectsByType<RowController> (FindObjectsInactive.Exclude, FindObjectsSortMode.None) ;
ffelse

RowController[] foundRows = FindObjectsOfType<RowController>();
#endif

if (foundRows.Length > 0)
{

rows.AddRange (foundRows) ;
rows.Sort ((a, b) => a.name.CompareTo (b.name)) ;

}

if (rows.Count < 4)

{

Debug.LogError ("Need 4 rows! Currently have: " + rows.Count);
return;

}

if (correctSprites == null || correctSprites.Length < 4)

{
correctSprites = CreateDefaultSprites (4, "Correct");

}

if (uniqueSprites == null || uniqueSprites.Length < 2)

{
uniqueSprites = CreateDefaultSprites (2, "Unique");

}
InitializeRows () ;

isInitialized = true;
Debug.Log ("Game Initialization Complete");
}

void InitializeRows ()

{

List<int[]> rowConfigs = new List<int[]> { rowlCorrect, row2Correct, row3Correct,
row4Correct };

for (int 1 = 0; i < rows.Count && i < 4; i++)
{

if (rows[i] == null)

{

Debug.LogError ("Row " + i + " is null!");

continue;
}
Sprite correctSprite = correctSprites[i $ correctSprites.Length];
rowCorrectSprites|[i] = correctSprite;
int[] correctIndices = rowConfigsl[i];

rows[i].InitializeRow (i, correctSprite, correctIndices, uniqueSprites);

}

Sprite[] CreateDefaultSprites(int count, string prefix)
{
Sprite[] sprites = new Sprite[count];
Color[] colors = { Color.red, Color.blue, Color.green, Color.yellow, Color.magenta,

Color.cyan };

for (int i = 0; 1 < count; i++)

{

o

sprites[i] = CreateSimpleSprite(colors[i % colors.Length], prefix + " " + 1i);

}

return sprites;

}

Sprite CreateSimpleSprite (Color color, string name)

{

Texture2D texture = new Texture2D (64, 64);

for (int x = 0; x < 64; x++)
{
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}

for (int y = 0; y < 64; y++)
{
if (x <2 ] x>61 || y<2/|]y>e6l)
{
texture.SetPixel (x, y, Color.black);
}
else

{
texture.SetPixel (x, y, color);

}
}

texture.Apply () ;
Sprite sprite =
sprite.name =
return sprite;

Sprite.Create (texture,
name;

new Rect (0,

void Update ()

{

}

if (!isInitialized) return;

Keyboard keyboard = Keyboard.current;

if (keyboard
{

'= null)

if (keyboard.rKey.wasPressedThisFrame)
ResetGame () ;

if (keyboard.dKey.wasPressedThisFrame)
DebugGameState () ;

if (keyboard.pKey.wasPressedThisFrame)
TestVictory();

if (keyboard.fKey.wasPressedThisFrame)
TestFlash();

public void SelectPatch (PatchCard patch)

{

if (patch ==
return;

null || !CanSelect || patch.IsMatched

int patchesInRow =
if (patchesInRow >= correctPatchesPerRow)
{

Debug.Log ("Cannot select more than "

patch.RowIndex) ;

return;

}

PlaySound (patchSelectSound) ;
selectedPatches.Add (patch) ;
patch.SetSelected(true);

if (enableFlashFeedback &&

correctSprite))
{
if (patch.CurrentSprite == correctSprite)
{
patch.FlashCorrect () ;
}
else

}

{
patch.FlashWrong () ;

}

if (patchesInRow + 1 == correctPatchesPerRow)

0,

+ correctPatchesPerRow +

rowCorrectSprites.TryGetValue (patch.RowIndex,

64, 64), new Vector2(0.5f, 0.5f));

selectedPatches.Contains (patch))

CountSelectedPatchesInRow (patch.RowIndex) ;

" patches in row " +

out Sprite

StartCoroutine (CheckRowCompletion (patch.RowIndex)) ;

private int CountSelectedPatchesInRow (int rowIndex)

{

int count = 0;
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foreach (PatchCard patch in selectedPatches)
{

if (patch.RowlIndex == rowlndex)
count++;
}
return count;

}

private List<PatchCard> GetSelectedPatchesInRow (int rowIndex)
{

List<PatchCard> patchesInRow = new List<PatchCard>();

foreach (PatchCard patch in selectedPatches)

{

if (patch.RowlIndex == rowlndex)
patchesInRow.Add (patch) ;
}
return patchesInRow;

}

private IEnumerator CheckRowCompletion (int rowIndex)
{

CanSelect = false;
List<PatchCard> rowPatches = GetSelectedPatchesInRow (rowlIndex) ;

if (rowPatches.Count != correctPatchesPerRow)
{
Debug.LogError ("Expected " + correctPatchesPerRow + " patches in row " + rowlIndex + "
got " + rowPatches.Count);
CanSelect = true;
yield break;

’

bool allCorrect = true;
Sprite correctSprite = rowCorrectSprites|[rowIndex];

foreach (PatchCard patch in rowPatches)
{
if (patch.CurrentSprite != correctSprite)

{
allCorrect = false;
break;

if (allCorrect)
{
PlaySound (correctMatchSound) ;

yield return new WaitForSeconds (0.3f);

foreach (PatchCard patch in rowPatches)

{
patch.MarkAsMatched () ;
selectedPatches.Remove (patch) ;

completedRowsCount++;
CheckGameCompletion () ;
}

else

{
PlaySound (wrongMatchSound) ;

yield return new WaitForSeconds (0.5f);

foreach (PatchCard patch in rowPatches)
{
patch.SetSelected (false);
selectedPatches.Remove (patch) ;

CanSelect = true;

}

private void CheckGameCompletion ()

{
if (completedRowsCount >= REQUIRED ROWS TO WIN)
{
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StartCoroutine (GameComplete () ) ;

}

private IEnumerator GameComplete ()

{

yield return new WaitForSeconds (0.5f);
PlaySound (victorySound) ;

if (victoryPanel != null)
{
victoryPanel.SetActive (true) ;
if (victoryText != null)
victoryText.text = "lloszmpaniswo! Hamés BCce OOMHAKOBHE y30peI!";

}
yield return new WaitForSeconds (delayBeforeMenuload) ;

if (!string.IsNullOrEmpty (menuSceneName) )
{
SceneManager.LoadScene (menuSceneName) ;
}
}

private void PlaySound(AudioClip clip)
{
if (audioSource != null && clip != null)
{
audioSource.PlayOneShot (clip);
}
}

public void ResetGame ()

{
selectedPatches.Clear () ;
completedRowsCount = 0;
CanSelect = true;

foreach (RowController row in rows)
{
if (row != null)
row.ResetRow () ;

}

if (victoryPanel != null)
victoryPanel.SetActive (false);

}

public void GoToMenu ()

{
if (!string.IsNullOrEmpty (menuSceneName) )

{

SceneManager.LoadScene (menuSceneName) ;
}
}

private void DebugGameState ()
{

Debug.Log ("=== GAME STATE ===");

Debug.Log ("Rows: " + rows.Count);

Debug.Log ("Selected patches: " + selectedPatches.Count);

Debug.Log ("CanSelect: " + CanSelect);

Debug.Log ("Completed rows: " + completedRowsCount + "/" + REQUIRED ROWS TO WIN) ;

}

private void TestVictory()

{
completedRowsCount = REQUIRED ROWS_TO WIN;
CheckGameCompletion () ;

}

private void TestFlash()
{ if (rows.Count > 0 && rows[0] != null)
{ PatchCard[] patches = rows[0].GetComponentsInChildren<PatchCard> () ;
foreach (PatchCard patch in patches)
{ if (patch != null)
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patch.FlashCorrect();

}

Jlanee HEOOXOAMMO c€O3/1aTh MYCTOM OOBEKT Ay ckpumnrta. [ljis 3Toro B
Hierarchy Haxkumaem npaBoi KHOMKOMW MBIIIH, U B KOHTEKCTHOM MEHIO BbIOMpaeT
Create empty wu  mnepeuMeHoBbiBaeM B GameController.  Ckpunr
PatchGameController moGaBnsieM K CO3l1aHHOMY KOMIIOHEHTY, M HacTpauBaeM
napameTpbl Urpbl. HacTpoiika BKIIOYAET 3aMoHEHUE BCEX IMOJIeH, OOBSIBICHHBIX B
CKpHITE, 4YTOOBI 00€CIIeYNTh KOPPEKTHYIO pabOTy UTPOBOM MEXaHUKH, HHTEep(eiica
Y 3BYKOBOT'O COIPOBOXKAeHUs (cM. puc. 10).

RBERABGAA

Pucynok 10 — Jlo6aBnenue ckpunta k komrnonenty GameController u mactpoiika
KOMIIOHEHTA

Ckpunt RowController ynpaBisieT OTAEIbHBIM PSIIOM KapTOUYeK B UTpe Ha
COIOCTABJICHUE: ABTOMATMYECKU HAXOJUT M COPTUPYET BCE KapTOUYKH B DSy,
WHUIMAIM3UPYET WX TPABWIBHBIMH W YHHUKAJIBHBIMH CIpPaTaMyd COTJIACHO
3aJlaHHOM KOH(UTypaluu, ooecnednBaeT cOpoc COCTOSTHUS pAZla U MIPEIOCTABISET
UHGOPMAITMIO O €r0 CTaTyce IJS OTJIAJKH, BBICTYIAs CBS3YIOIINM 3BEHOM MEXIY
TJIABHBIM UTPOBBIM KOHTPOJIJIEPOM H OTACIHHBIMU KapTOUKaAMHU.

using UnityEngine;
using System.Collections.Generic;

public class RowController : MonoBehaviour
{

[Header ("Components") ]
[SerializeField] private List<PatchCard> patches = new List<PatchCard>();

private Sprite correctSprite;
private int[] correctIndices;

void Start ()

{
FindPatches () ;

}

private void FindPatches ()
{
if (patches.Count == 0)
{
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PatchCard[] foundPatches = GetComponentsInChildren<PatchCard> (true);
patches.AddRange (foundPatches) ;

patches.Sort ((a, b) =>

a.transform.localPosition.x.CompareTo (b.transform.localPosition.x));

}

Debug.Log ($"Found {patches.Count} patches in {name}l");

public void InitializeRow(int rowIndex, Sprite correctSprite, int[] correctIndices,
Sprite[] uniqueSprites)

{

}

this.correctSprite = correctSprite;
this.correctIndices = correctIndices;

FindPatches () ;

if (patches.Count < 6)

{
Debug.LogError ($"{name}: Need 6 patches, found {patches.Count}");

return;

}

Debug.Log ($"Initializing row {rowIndex} with {patches.Count} patches");

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

if (patches[i] == null)

{
Debug.LogError ($"Patch {i} in row {rowIndex} is null!");
continue;

}

bool isCorrect = false;

foreach (int correctIndex in correctIndices)
{
if (correctIndex == 1)
{
isCorrect = true;
break;

}

Sprite spriteToUse;
if (isCorrect)
{
spriteToUse = correctSprite;
}
else

{

int uniquelIndex = i % uniqueSprites.Length;

spriteToUse = uniqueSprites[uniquelndex];

}

patches[i].Initialize (rowIndex, spriteToUse);

public void ResetRow ()

{

}

foreach (PatchCard patch in patches)
{
if (patch != null)
patch.ResetCard() ;

public string GetRowStatus ()

{

int matchedCount = 0;
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int totalCount = patches.Count;

foreach (PatchCard patch in patches)
{
if (patch != null && patch.IsMatched)
matchedCount++;
}

return $"{name}: {matchedCount}/{totalCount} matched";

}

[ContextMenu ("Debug Row") ]
public void DebugRow ()
{

Debug.Log ($"=== {name} ===");
Debug.Log ($"Correct sprite: {(correctSprite != null ? correctSprite.name
"null") }") ;

Debug.Log ($"Patches count: {patches.Count}");

if (correctIndices != null)
Debug.Log ($"Correct indices: [{string.Join(", ", correctIndices)}]");
for (int 1 = 0; i < patches.Count; i++)
{ if (patches[i] != null)
{ Debug.Log ($" Patch {1}: {patches[i] .name}, Matched:

{patches[i].IsMatched}");
}
}

Janee HeoOxoauMo nobasuth ckpunt RowController Ha kaxapiii 00bexrT 1T,
2r, 3r, u 4r B iepapxuu, MepeTaliuB ero B OKHO Inspector, mociie 4ero BBIIOTHUTh
JIeTaJIbHYI0 HACTPOUKY mapameTpoB (cm.puc.11).

R L R Y

Pucynok 11 — Jlo0aBnenue ckpunrta k komnonenty RowController u nactpoiika
KOMITOHEHTA

using UnityEngine;

using UnityEngine.UI;

using UnityEngine.EventSystems;
using DG.Tweening;

[RequireComponent (typeof (Image)) ]
[RequireComponent (typeof (Button)) ]
public class PatchCard : MonoBehaviour, IPointerClickHandler
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{
[Header ("Components") ]
[SerializeField] private Image borderImage;
[SerializeField] private Image patchImage;

[Header ("Colors") ]

[SerializeField] private Color normalColor = Color.white;
[SerializeField] private Color selectedColor = Color.yellow;
[SerializeField] private Color matchedColor = Color.green;
[SerializeField]

[SerializeField]

private Color correctFlashColor = new Color(0.2f, 1f, 0.2f, 1f);
private Color wrongFlashColor = Color.red;

[Header ("Animation Settings")]

[SerializeField] private float flashDuration = 0.2f;
[SerializeField] private int flashCount = 2;
[SerializeField] private float scaleFactor = 1.1f;
public int RowIndex { get; private set; }

public bool IsMatched { get; private set; }

public Sprite CurrentSprite { get; private set; }

private Button button;

private Vector3 originalScale;
private Sequence flashSequence;
private Color originalBorderColor;

void Awake ()
{
EnsureComponents () ;
originalScale = transform.localScale;

if (borderImage != null)
originalBorderColor = borderImage.color;

}

void Start ()
{
if (button != null)
{
button.onClick.RemoveAllListeners () ;
button.onClick.AddListener (OnClick) ;

}

private void EnsureComponents ()

{

if (borderImage == null)

borderImage = GetComponent<Image> () ;
if (borderImage != null)
{

borderImage.raycastTarget = true;

borderImage.color = normalColor;

if (button == null)
button = GetComponent<Button> () ;

if (button != null)

button.transition = Selectable.Transition.None;
Navigation nav = new Navigation();

nav.mode = Navigation.Mode.None;
button.navigation = nav;

if (patchImage == null)
FindOrCreatePatchImage () ;
}

private void FindOrCreatePatchImage ()
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{

}

Image[] childImages = GetComponentsInChildren<Image> () ;
foreach (Image img in childImages)
{
if (img.gameObject != gameObject)
{
patchImage = img;
break;

}

if (patchImage == null)

{
GameObject patchObj = new GameObject ("PatchSprite");
patchObj.transform.SetParent (transform) ;
patchObj.transform.localPosition = Vector3.zero;
patchObj.transform.localScale = Vector3.one;

patchImage = patchObj.AddComponent<Image> () ;
patchImage.preserveAspect = true;
patchImage.raycastTarget = false;

RectTransform rt = patchObj.GetComponent<RectTransform> () ;
rt.anchorMin = new Vector2(0.1f, 0.1f);

rt.anchorMax new Vector2(0.9f, 0.9f);

rt.offsetMin Vector2.zero;

rt.offsetMax = Vector2.zero;

}

patchImage.raycastTarget = false;

public void OnPointerClick (PointerEventData eventData)

{

}

OnClick () ;

private void OnClick()

{

}

if (IsMatched || !gameObject.activelInHierarchy)
return;
if (PatchGameController.Instance == null)

{
Debug.LogError ("PatchGameController instance not found!");
return;

}

PatchGameController.Instance.SelectPatch (this);

public void Initialize(int rowlIndex, Sprite sprite)

{

}

RowIndex = rowlIndex;
CurrentSprite = sprite;
if (patchImage != null && sprite != null)

{
patchImage.sprite = sprite;
patchImage.color = Color.white;

}

ResetCard() ;

public void SetSelected(bool selected)

{

if (borderImage != null)

{
if (selected)

{
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borderImage.color = selectedColor;

transform.DOScale (originalScale * scaleFactor, 0.2f);
}
else
{

borderImage.color = normalColor;

transform.DOScale (originalScale, 0.2f);

}

public void FlashCorrect ()
{
StopFlashAnimation () ;

flashSequence = DOTween.Sequence () ;

for (int i = 0; 1 < flashCount; i++)
{
flashSequence.Append (borderImage.DOColor (correctFlashColor,
flashDuration)) ;

flashSequence.Append (borderImage.DOColor (selectedColor, flashDuration));
}

flashSequence.Append (borderImage.DOColor (selectedColor, 0.1f));
flashSequence.Play();
}

public void FlashWrong()

{
StopFlashAnimation () ;

flashSequence = DOTween.Sequence () ;

for (int 1 = 0; 1 < flashCount; i++)

{
flashSequence.Append (borderImage.DOColor (wrongFlashColor, flashDuration));
flashSequence.Append (borderImage.DOColor (selectedColor, flashDuration));

}

flashSequence.Append (borderImage.DOColor (selectedColor, 0.1f));
flashSequence.Play () ;

}

public void MarkAsMatched ()

{
IsMatched = true;

if (button != null)

button.interactable = false;
StopFlashAnimation () ;
Sequence matchSequence = DOTween.Sequence () ;

matchSequence.Append (borderImage.DOColor (correctFlashColor, 0.3f));
matchSequence.Append (borderImage.DOColor (matchedColor, 0.5f));

if (patchImage != null)
{
matchSequence.Join (patchImage.transform.DOScale(1.2f, 0.3f));
matchSequence.Append (patchImage.transform.DOScale (1f, 0.2f));
}

matchSequence.Play () ;
}

public void ResetCard()
{
IsMatched = false;

if (button != null)
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button.interactable = true;

StopFlashAnimation () ;

if (borderImage != null)
borderImage.color = normalColor;

transform.localScale = originalScale;

if (patchImage != null)
patchImage.transform.localScale = Vector3.one;

}

private void StopFlashAnimation ()

{
if (flashSequence != null && flashSequence.IsActive())

{
flashSequence.Kill () ;

}
}

void OnDestroy ()

{
StopFlashAnimation () ;

}

Jlamee HeoOxomammo go0aBuTh ckpunt PathCard Ha Kakaplidi 00BEKT
N300paXCHHS y30pa B MEpapXHH, IIEPETalllB €ro B OKHO Inspector, mocie 4ero
BEITIOJIHUATD JICTAIbHYIO HACTPOHKY IapamMeTpoB (cMm.puc.12).

o

Pucynox 12 — Jlo6aBnenue ckpunta PathCard k o0bekTam 1 HacTpoiika

UroroBeiii pesynpTaT co3gaHus urpbl «Haiiam ogmHaKoBbIE y30pBDY (CM.
puc.13).
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Pucynok 13 — I'oroBast urpa «Haiiu oquHaKOBBIE Y30PbI»
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4. BuIBoOabI

B nmanHoli paGore ObUT TIOKa3aH IIporecc co3daHus wurpsl «Habnu
OJIMHAKOBBIC Y30PBI» C TOMOIIBIO KPOCCIUIATPOPMEHHON Cpeabl JJIs CO3/IaHHS
MHTEpakTUBHBIX 2D u 3D npunoxenuid. HayuyHass cTraThd MOKET CIYXHUTh
METOJUYECKUM TTOCOOHEM B yUeOHOU JIeATEIbHOCTH.
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