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Co3znanmne moOmibHOM urpbl «Hepaassmku» Ha Unity

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

AHHOTALIUA

[{enbro CTaThH SBJIIETCS CO37aHMe MOOMIbHOW Mrpbl «HeBamsmkm» s android.
Pa3zpaboTka urpel ObuTa OCyIIECTBIIEHA Ha KpoccruiaTGopMeHHOHN MmiaTdopme,
OCHAIEHHONW MONITHBIM (DU3UYECKUM JBUKKOM ¢ HWHTYHUTHBHO TOHSTHBIM
BU3YaJIbHBIM PEAAKTOPOM, YTO JIeJIaeT €€ ONTHMAIbLHBIM BBIOOPOM ISl CO3TMAHUS
2D-urp. B pesynbpraTe paboThl ObliIa co3aHa MoOUIbHAS Urpa «Hepanmsuikuy.
Kawuesbie ciioBa: Unity, urpa, HeBaJsIIIKy, mapa.

Creating a Tilt-A-Whirl Mobile game with unity

Golubeva Evgeniya Pavlovna
Sholom-Aleichem Priamursky State University
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Abstract

The purpose of this article is to create a mobile game called "Tumblers" 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 "Tumblers™ was created.
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1 BBenenne

1.1 AKTyaibHOCTH

MoOuibHbIE UTPHI TPOYHO BOIUIM B COBPEMEHHYIO HMUGPOBYIO KYJIBTYPY,
npeacTaBisgsi coOOM OJHY M3 CaMbIX JUHAMHYHBIX M (DMHAHCOBO YCICITHBIX
oTpaciie uHAyCcTpuu paszBiedeHuil. Oco0oe MEeCTO B 3TOM CErMEHTE 3aHUMAIOT
Ka3yaJbHbIE MPOEKTHI, KOTOPhIC OJlarogapsi MPOCTHIM MpaBuiaM, JaKOHUYHOMY
JIN3AMHY U YBJIEKATEIIbHOW MEXaHUKE MPUBJICKAIOT CAMYIO IIIUPOKYIO ayIUTOPHIO.

Pazpabotka urpel «HeBansmikuy, MOCTPOCHHOM Ha MEXaHHMKE MOMCKA U
COBIIAJICHUS TIap OJMHAKOBBIX MEPCOHAXEU, MOJTHOCTHIO COOTBETCTBYET TEKYIIMM
PBIHOYHBIM TpeH1aM. Takol MPOEKT CIYKUT HE TOJIBKO HUJICAJIbHBIM pa3BiIeYeHUEM
JUISL KOPOTKHUX WIPOBBIX CECCHM, HO U BBIMOJHSACT TIOJE3HYI0 (YHKIIHIO,
CIIOCOOCTBYSI TPEHUPOBKE BHUMAaHUS, 3PUTEIBHON MaMATH, CKOPOCTU PEAKIUU U
KOHIICHTpAIIMU. JTO OMNpEJEesieT €ro ILEeHHOCTh KaK B WIPOBOM, TaKk U B
pasBuBatoie cepe, e OH MOKET BBICTYIIATh B PO 3((HEKTUBHOTO TPEHAXKEpa
JIJIS UTPOKOB BCEX BO3PACTOB.
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Peanuzamus npoekra B cpene Unity siBiusietcss HanOosee 3QPEKTUBHBIM U
COBPEMEHHBIM pEIICHHEM. OTOT JABWXKOK IPEAOCTABISET MOUIHBIA W THOKHIA
UHCTPYMEHTApUN Ui KpoccIIaTpOPMEHHON pa3pabOTKH, MO3BOJISAS CO37aBaTh
APKYI0, CTUIIM30BaHHYIO I'pauKy, 04apOoBaTEIbHBIX aHUMUPOBAHHBIX HEBAJISLIEK C
YHUKQJIbHBIM JM3allHOM W UHTYWTUBHble uHTep¢elicel. Unity mo3Bossier
COCPENOTOUYUTHCS HA KAUECTBE KOHTEHTA, TUIABHOCTH TeHMMILIES U «OT3bIBUMBOCTI
yIpaBICHUS, a TakKe OOECHEYMBAET BBICOKYIO IMPOU3BOJIUTEIBHOCTb, MPOCTYIO
WHTErPaLAI0 CUCTEM MOJCYETa OYKOB M Iporpecca, W JETKyH NyOIMKalHIo B
OCHOBHBIX MarazuHax NpHJIOKeHHUIl. biaarogaps BCTpPOEHHBIM BO3MOYHOCTSIM IS
2D-pa3pabotku u paboTe C aHUMAIMEW, CO3JaHHE MPUBICKATEIBHBIX M JKHUBBIX
HEBAJISIIIEK CTAHOBUTCS IIPSAMOU Y BBIITOJIHUMOM 3a/1a4€H.

Taxum oOpa3zom, pazpaboTka MoOuIbHOU Urphl «Hepamsmkuy» Ha Unity —
ATO aKTyaslbHas 3a/1aya, 00bEIMHAIONIAS TOMYJISPHBIA UTPOBOM KaHp (Ma3/1/IIOUCK
nap), INOJIE3HbIM /i KOTHUTUBHBIX HAaBBIKOB TIEHMIUIEH M COBPEMEHHbIE
TEXHOJOTHH. IIpOEeKT uMeeT NpPaKTUYECKYH0 3HAYMMOCTb, COOTBETCTBYET
PBIHOYHOMY CHPOCY Ha JIETKUN U YBJIEKAaTEIbHbIA KOHTEHT U OTKPBIBAET IIMPOKUE
BO3MOXKHOCTH JUIsI JAJIbHEUIIIETO pacIIupeHts 3a CUET J0OaBICHUS HOBBIX YPOBHEH
CIIO)KHOCTH, KOJUIEKIMH HEBASIIEK B Pa3IMUHBIX TEMaTHUYECKUX CTUIIIX,
CHELMATIBHBIX OOHYCOB U UTPOBBIX PEKUMOB.

1.2 O0630p uccjaenoBaHui

A. E. YHapoBa npencraBuiia pa3paboTky MoOunbHON urpbl «KycTyk» Ha
Unity nais AOLIKOJbHUKOB M MIIAIIUMX IIKOJBHUKOB Ha SIKYTCKOM si3bike [1].
[TocBaTun cratbio 0030py KIHOYEBBIX ATAlOB, HEOOXOAMMBIX IS pa3pabOTKU
KOMITBIOTEPHBIX UTP € JIBYXMEpHOW rpadukoii Ha miuatdopme Unity B xaHpe
MPUKITIOUECHUSI C 3JeMeHTaMu rojoBojioMok . A. @acrt [2]. H.B. Makcumos
paccMaTpuBaeT METOJl pa3paboTku MoOwibHOM 2D wurpsl «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 — pa3zpadboTaTh MOJ onepaluoHHyo cuctemy Android
MoOWIbHYI0 Urpy «HeBanmsmikn», MCIONB3ys BO3MOXHOCTHU Cpelbl pa3pabOTKu
Unity miis co3nanus uHTepakTUBHBIX 2D/3D-nipunoxenutii.

2 MarepuaJjibl U METObI

Jns pa3zpabotku urpbl «HeBamsmku» BbiOpaH nBHxkOK Unity. Pemenue
0OyCIIOBIIGHO €r0 KIOYEBBIMH JOCTOMHCTBAMH: IOCTYITHOCTHIO, WHTYUTHBHBIM
uHTepdencoM u moanepK Ko sizpika C#, 4TO ONTUMANBLHO JIJIST CO3/IaHMSI UTPOBOU
noruku. Ko mpoekra paspadatsiBaics B cpene Visual Studio Community.
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3 Pe3yabTaThl

[Tocne co3manus mpoekTa Ha ocHoBe maodioHa Universal 2D, Heobxoammo
poBecTH 6a30BYI0 HACTPOMKY MO MOOMIIBbHYIO TuIaThopmy. B mepByro ouepenn, B
HacTpoiikax nocrpoenus (File -> Build Profiles) cnexgyer nepexmtounts miardop-
My Ha Android (cwm. puc. 1).

JJJJJJ

Pucynoxk 1 — Co3nanue mpoekra

Crnenyromuii 3tam pa3pabOTKM — TOJATOTOBKA MpPOEKTa JJIs 3almycka Ha
MOOMJIbHBIX ycTpoicTBax. [list aToro B Unity HEOOXOUMO OTKPBITh OKHO HaCTPOEK
coopku (File — Build Settings), a 3aTeM B criricke TOCTYMHBIX MIaTHOPM yKa3aTh
Android B kauecTBe 11€71€BOH (CM. pHC. 2).

| @ suild Profiles [u} ®

Pucynok 2 — Hactpoiika npoekTa

Korma 6a3oBas HacTpoiika TpoOeKTa 3aBEepIleHa, CICAYIOIIMM JOTUIHBIM
ATAIOM SIBJIIETCSl IOCTPOCHHE UTPOBOI ciieHbl. E€ peanu3zanuio ciemayer HayaTh C
HACTPOMKH KaMephl, TaK KaK OHa OMpeeiseT 00JacTh BUAUMOCTH ISl UTPOKa (CM.
puc. 3).
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@ Brumarne

- Tumblers - Windows, Mac, Linux - Unity 62 (60002.11f1) <DX11> o X
ces Animation Rigging Jobs Tools Window Help

Pucynok 3 — Hactpolika kamepsl

CrnenyromM IaroM SIBIsIeTCST OpraHu3aius TrpapuueckKux pecypcoB.
Heo0xoaumo pa3MecTUTh MOATOTOBICHHBIE CIPANTHI B PEHA3HAYCHHYIO JIsT HUX
nupekTopuro Sprites (cMm.puc.4).

& Brumanie - Tumblers - Windows, Mac, Linux - Unity 6.2 (6000.2.1111) <DX11> - o X

File Edit Asssts GameObject Component Services Animation Rigging Jobs Tools Window Help

Pucynox 4 — Jlo6aBneHnue n3o0pakeHui

JHlanee HeoOxoaumo co3nath (OH sl WrpoBOoM cueHsl. Jlis 3Toro
HEoOX0IMMO TiepeMecTuTh n3o0pakenue background w3 mamku Sprites B cueny u
HACTPOUTH €0 MapaMeTphbl TPAHC(HOPMAIIMK U OTPUCOBKHU JIJISI TTOJIHOT'O TOKPBITHUS
UTPOBOTr0 OKHA (CM.pHC.5).
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- Unity 62 (600021111 <DX11> o x

8o 8, 8

L

HcyHOK 5 — Hactpoiika goHna BI

[locne cozmanue (oHa ClLEHbl, HEOOXOAMMO pPa3MECTUTh H300paKEHUS
HeBaJsieK. [[7st Toro, 4To0bI pa3sMecTUTh HeBaJIAIIEK Ha (hOH, HEOOXOIUMO CO3/1aTh
MIECTh IMYCTHIX OOBEKTOB, KOTOpble OyAYyT CIYXUTh KOHTEHHEpamMH st
n3o0paxkenuit HeBassimek. B Hierarchy HaxumaeM mpaBoi KHOMKOW MBIIIH, U B
KOHTEKCTHOM MeHI0 BhiOupaeT Create empty u nepenmeHoBbiBaeM B 1,2 3,4, 5 u 6.
[Tocne co3manue OOBEKTOB HEOOXOAMMO B CO3JaHHbIE OOBEKTHI J10OABUTH
koMIioHeHT Button u Create empty KOTOpbIi HEOOXOAMMO NEPEUMEHOBATH B
DollSprite, u Tak HE0OXOAUMO cHAeNaTh U B OCTAIbHBIX 00BEKTOB. Ha 00OBEKT
DollSprite  crmenxyer  n100aBUTh  KOMIIOHEHT Image m  Ha3HAUUTH €My
COOTBETCTBYIOILIUNA CITPANT HEBAJISIIKY U3 Tanku Assets/Sprites. BaskHo HACTpOUTh
napameTpbl Rect Transform st kaxxnoro konTeiiHepa u BioxkeHHoro DollSprite,
4yTOOBI 33/1aTh UX pa3Mep, MO3UIIUI0 U MPUBSI3KY HA JKpaHE, a TAKKEe HACTPOUTH
CBOICTBa KHONIKK — BU3yasibHbIe cocTosiHus (Normal, Highlighted, Pressed 1iBera)
U npuBs3aTh Metoj obpabotku Haxatus B cekuuu On Click(). Ota crpykrypa
MO3BOJUT  YAOOHO  YIpPaBISATh  HEBASIIKAMM  KaK  CaMOCTOSITEJIbHBIMU
WHTEPAKTUBHBIMHU 3JIEMEHTAMH U JIETKO MAacIITa0UpPOBaTh UTPY 3a CUET JOOABICHUS
HOBBIX Tap (CM.puc.6).

Pucynok 6 — JloOaBieHue 0ObeKTOB ISl HEBAIISAIICK U HACTPONKA
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Jlist co3nanust uaTepdeiica 0TOOpaKeHUs COOOIICHHH B CIIeHE HEOOXOAMMO
100aBUTH JBA OCHOBHBIX 3JI€MEHTA MOJIb30BaTEIbCKOTO HTepdeiica: manens (Ul -
> Panel), koTopas Oyner cinykutb (OHOBOM MOTIOKKOM, U TeKcTOBBIM 00k (Ul ->
Text) mist BeiBoja Tekcra. Ilocime aToro Tpedyercs HACTPOUTH MaHETh B OKHE
Inspector HE0OOXO0AMMO YCTAaHOBUTH LIEHTpaJIbHBIE sIKOPs (Anchors) co 3HaueHUsIMU
(0.5, 0.5), a 3aTem 3an1aB e€ KOHKpeTHBIN pasmep, 1080 Ha 369,3 nukceneit. [lanee,
B KOMITIOHEHTE Image, Hy>kKHO BBIOpATh MOAXOASIINNA CIIPAT, HACTPOUTD €r0 IBET U
YPOBEHb MPO3PAYHOCTH, a TAKKE yCTaHOBUTH THUN oToOpaxkeHus (Image Type) B
3HaueHue Simple (cm.puc.7).
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Pucynok 7 — Hactpolika nanenu

Jlns  BeiBoma yBegomuieHusi «lIpaBuibHO!» BBITIOJNHSETCA JA€TabHAs
HacTpoiika TekcroBoro ayemeHTa. B kommonente Text (Legacy) BeiOmpaeTcs
mpudt PlaypenSans-VariableFont wght ¢ Hauepranuem Bold u ycranaBnuBaeTcs
pasmep 129 nynkroB. B mapamerpax Rect Transform 3amatorcst pazmepsi: mupuHa
891,3 u BeIcoTa 262,8 mukcenet, u skops (Anchors) dhukcupyetcs B mo3utuu (0.5,
0.5) (cm.puc. 8).

Pucynox 8 — Hactpoiika TEKCTOBOTO 3JIEMEHTA MMaHeu COOOIICHHIA
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JIiist HaCTPOMKM TEKCTOBOTO diieMeHTa BeiOupaetcs mpudt Pangolin-Regular
c ®UpHBIM HadepranueMm Bold u pasmep mpudta 80 mMyHKTOB 1715 MaKCHMAaIbHOM
BBIPA3UTEIHLHOCTH. TEKCT HAcTpamBaeTCs C BBIpAaBHMBAaHHEM II0 IIEHTPY W
aktuBUpyercss moxanmepkka Rich Text mist BosmokHOTO QopMaTHpoBaHus. B
kommnoneHnTe Rect Transform 3amatorcst pasmepsl TekcToBOTO 1moJist: mupuHa 1050.8
u BbicoTa 473.9 nukcenei, a Takke ycraHaBiauBarores sikops (Anchors) (0.5, 0.5)
(cm.puc.9).

PaccmoTpu
BHUMATRABHO KAPTUHKLL.
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Pucynok 9 — Hactpolika HHCTpYKIINH UTPBI

Ckpunt DollGameController.cs ympapnsger Bceld JIOTMKOM HWIpbl 10
HAXOXKJEHUIO OJIMHAKOBBIX HeBaysliek. llocie WHUIMANM3aluMu CHHIATOHA U
HACTPOMKHM ayJuo 3alyCKaeTcsi KOPYTHMHA, OKMIAIoIas IMOJHOM 3arpy3ku BceX
UrpoBbIX 00BeKTOB. B Metone InitializeDolls() AByM mpaBWIbHBIM HEBaJISIIIKAM
HA3HAYAKOTCS OJMHAKOBBIE CIIpaThl U 1D, a oCTabHBIM YETHIPEM — YHUKAJIbHBIC.

OcHoBHass Mexanuwka peanuzoBana B SelectDoll(): mpu BwIOOpe ABYX
HEBAJSILIEK DPHUCYETCS COEAVHUTENIbHASI JIMHUSA W TPOBEPSETCS COBNAIECHUE HX
uaeHtudukatopos. [Ipu ycnemHom coBnajeHUH BOCIPOU3BOIUTCS 3BYK MOOEIbI,
rapa OTMeYaeTcs KaK HalJeHHas U IPOBEPSETCs YCIOBUE 3aBepIlIeHUs urpsl. [Ipu
HECOBIAJICHUU COCTOSIHHE COpachIBAETCs.

[Ipn HaxoXIeHUM HEOOXOAMMOW Mapbl AKTHUBUPYETCS MaHENb MOOEIbl C
MOCIICYIONIEH aBTOMATHYECKOW 3arpy3kod MeHi0. CKpHUNT TakXke BKIKOYAET
byHKUIMK cOpoca UTPbl, OTIAAKU U IPOBEPKH COCTOSTHUSL UTPOBBIX OOBEKTOB.

using UnityEngine;

using System.Collections;

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

using UnityEngine.SceneManagement;
using UnityEngine.InputSystem;

public class DollGameController : MonoBehaviour
{

public static DollGameController Instance;

[Header ("Doll References")]
[SerializeField] private List<DollCard> dollCards = new List<DollCard>();
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0;
1;

[SerializeField] private int correctDollIndexl
[SerializeField] private int correctDollIndex2
[Header ("Line Settings")]

[SerializeField] private DollConnectionLine lineRenderer;
[SerializeField] private Color correctLineColor = Color.clear;
[SerializeField] private Color wronglLineColor = Color.clear;
[SerializeField] private float lineDisplayTime = 1f;

[Header ("Sound Settings") ]

[SerializeField] private AudioClip dollSelectSound;
[SerializeField] private AudioClip correctMatchSound;
[SerializeField] private AudioClip wrongMatchSound;
[
[
[
[
[
[
[
[
[
[

SerializeField] private AudioClip victorySound;

Header ("Victory Panel")]

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

Header ("Scene Settings")]

SerializeField] private string menuSceneName = "Menu";
SerializeField] private float delayBeforeMenuload = 3f;
Header ("Doll Settings")]

SerializeField] private Sprite correctDollSprite;
SerializeField] private Sprite[] uniqueDollSprites;

private List<DollCard> selectedDolls = new List<DollCard>();
private AudioSource audioSource;

private int matchedPairsCount = 0;

private const int requiredPairsToWin = 1;

private const int CORRECT DOLL TYPE ID = 100;

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

private bool isInitialized = false;

private bool isGameComplete = 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 ()

{
StartCoroutine (InitializeGameWithDelay()) ;

}

private IEnumerator InitializeGameWithDelay ()

{
yield return null;
InitializeGame () ;

}

void InitializeGame ()
{

isGameComplete = false;

if (lineRenderer == null)
{

lineRenderer = FindFirstObjectByType<DollConnectionLine> () ;
}

if (audioSource == null)
{
}

if (dollCards.Count == 0)

{
DollCard[] foundDolls = FindObjectsByType<DollCard> (FindObjectsSortMode.None) ;
if (foundDolls.Length > 0)
{
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if (correctDollIndexl < 0 || correctDollIndexl >= dollCards.Count ||
correctDollIndex?2 < 0 || correctDollIndex2 >= dollCards.Count)
{
return;
}
if (correctDollIndexl == correctDollIndex2)
{
return;
}
InitializeDolls();
CheckAllDollsStatus () ;
isInitialized = true;
}
void InitializeDolls ()
{
if (dollCards.Count < 6)
{
return;
}
if (correctDollSprite == null)
{
correctDollSprite = CreateTestSprite(Color.clear, "CorrectDoll");
}
if (uniqueDollSprites == null || uniqueDollSprites.Length < 4)
{
uniqueDollSprites = new Sprite[4];
Color[] colors = { Color.clear, Color.clear, Color.clear, Color.clear };

}

dollCards.AddRange (foundDolls) ;
dollCards.Sort((a, b) => a.name.CompareTo (b.name)) ;

}

else
{

return;
}
}

for (int i = 0; 1 < 4; i++)

{

uniqueDollSprites[i] = CreateTestSprite(colors[i], $"UniqueDoll {i}");

}
}

List<Sprite> availableUniqueSprites = new List<Sprite> (uniqueDollSprites);

Shufflelist (availableUniqueSprites);

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

if (dollCards[i] == null)
{
continue;
}
if (i == correctDollIndexl || 1 == correctDollIndex?2)

{
dollCards[i].SetDollSprite (correctDollSprite);
dollCardS[i].SetDollTypeID(CORRECT_DOLL_TYPE_ID);

}

else

{
int spritelIndex = (i - 2) % availableUniqueSprites.Count;
if (spritelIndex < 0) spriteIndex = 0;

dollCards[i].SetDollSprite (availableUniqueSprites[spritelIndex]);

dollCards[i].SetDollTypeID (1) ;
}

dollCards[i] .ResetDoll () ;

private void ShufflelList<T>(List<T> list)

{

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

{
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T temp = list[i];
int randomIndex = Random.Range (i, list.Count);
list[i] = list[randomIndex];

list[randomIndex] = temp;

}

private Sprite CreateTestSprite (Color color,
{

string name)

Texture2D texture = new Texture2D (100, 100);

Color[] pixels = new Color[100 * 100];
for (int 1 = 0; i < pixels.Length; i++)
{

pixels[i] = color;

}

texture.SetPixels (pixels) ;
texture.Apply();
Sprite sprite = Sprite.Create (texture,

new Rect (0, O,

sprite.name = name;
return sprite;
}
void Update ()
{
if (!isInitialized || isGameComplete) return;
if (Keyboard.current != null && Keyboard.current.rKey.
{
ResetGame () ;
}
if (Keyboard.current != null && Keyboard.current.pKey.
{
TestVictory () ;
}
if (Keyboard.current != null && Keyboard.current.tKey.
{
TestLine () ;
}
if (Keyboard.current != null && Keyboard.current.dKey.
{
DebugGameState () ;
}
}
public void SelectDoll (DollCard doll)
{
if (doll == null)
{
return;
}
if (selectedDolls.Contains (doll))
{
return;
}
if (!CanSelect)
{
return;
}
if (doll.IsMatched)

return;

}

PlaySound(dollSelectSound) ;
selectedDolls.Add (doll) ;

if
{

(selectedDolls.Count == 1)

if
{

(lineRenderer != null)

RectTransform dollRect =
if (dollRect != null)

doll.GetComponent<Rec

100,

100),

new Vector2(0.5f,

wasPressedThisFrame)

wasPressedThisFrame)

wasPressedThisFrame)

wasPressedThisFrame)

tTransform> () ;

0.5f));
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{

Vector3[] corners = new Vector3[4];
dollRect.GetWorldCorners (corners) ;
Vector3 center = (corners[0] + corners[2]) / 2f;

lineRenderer.StartLine (center) ;
}
else
{
lineRenderer.StartLine (doll.transform.position) ;
}
}
}
else if (selectedDolls.Count == 2)
{
if (lineRenderer != null)

{

RectTransform dolllRect = selectedDolls[0].GetComponent<RectTransform>();
RectTransform doll2Rect = selectedDolls[1l].GetComponent<RectTransform> () ;

Vector3 posl = dolllRect I= null ? GetRectCenter (dolllRect)

selectedDolls[0].transform.position;

Vector3 pos2 = doll2Rect = null ? GetRectCenter (doll2Rect)

selectedDolls[1l].transform.position;

lineRenderer.SetLinePoints (posl, pos2);
}

StartCoroutine (CheckMatch()) ;
}
else if (selectedDolls.Count > 2)
{
selectedDolls.Clear () ;
}
}

private Vector3 GetRectCenter (RectTransform rect)

{

Vector3[] corners = new Vector3[4];
rect.GetWorldCorners (corners) ;
return (corners[0] + corners[2]) / 2f;

}

private IEnumerator CheckMatch ()

{

CanSelect = false;

DollCard firstDoll = selectedDolls[0];
DollCard secondDoll = selectedDolls([1];

bool isMatch = firstDoll.dollTypeID == secondDoll.dollTypeID && firstDoll.dollTypelID =

CORRECT DOLL TYPE ID;

if (lineRenderer != null)

{
Color lineColor = isMatch ? correctlLineColor : wronglLineColor;
lineRenderer.SetLineColor (lineColor) ;

}

if (isMatch)
{
PlaySound (correctMatchSound) ;
yield return new WaitForSeconds (lineDisplayTime) ;

firstDoll.MarkAsMatched() ;
secondDoll.MarkAsMatched () ;

matchedPairsCount++;
CheckGameCompletion () ;

else

PlaySound (wrongMatchSound) ;
yield return new WaitForSeconds (lineDisplayTime) ;

firstDoll.ResetVisual () ;
secondDoll.ResetVisual () ;

if (lineRenderer != null)
lineRenderer.HideLine () ;
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selectedDolls.Clear () ;
CanSelect = true;

}

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

private void CheckGameCompletion ()

{
if (matchedPairsCount >= requiredPairsToWin)
{
StartCoroutine (GameComplete () ) ;

}
}

private IEnumerator GameComplete ()

{

isGameComplete = true;
yield return new WaitForSeconds (0.5f);
PlaySound (victorySound) ;

if (victoryPanel != null)
{
victoryPanel.SetActive (true) ;
if (victoryText != null)
victoryText.text = "llo3mpasnusao! Hamés ogMHaKOBEHE Hepajgmkm!";

}

yield return new WaitForSeconds (delayBeforeMenuLoad) ;
LoadMenuScene () ;

}

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

public void ResetGame ()

{
isGameComplete = false;
selectedDolls.Clear () ;
matchedPairsCount = 0;
CanSelect = true;

foreach (DollCard doll in dollCards)
{
if (doll != null)
{
doll.ResetDoll();
}
}

StartCoroutine (ResetGameCoroutine()) ;

}

private IEnumerator ResetGameCoroutine ()

{

yield return null;

if (lineRenderer != null)
lineRenderer.HideLine () ;

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

if (uniqueDollSprites != null && uniqueDollSprites.Length >= 4)
{
List<Sprite> sprites = new List<Sprite>(uniqueDollSprites);
Shufflelist (sprites);
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uniqueDollSprites = sprites.ToArray();

}

InitializeDolls();
}

public void GoToMenu ()

{
LoadMenuScene () ;

}

public void DebugGameState ()
{
}

private void CheckAllDollsStatus ()
{
}

private void TestLine()
{
if (lineRenderer != null)

{
Vector2 startPos = new Vector2(Screen.width * 0.3f, Screen.height * 0.5f);
Vector2 endPos = new Vector2(Screen.width * 0.7f, Screen.height * 0.5f);

lineRenderer.SetLinePoints (startPos, endPos);
lineRenderer.SetLineColor (Color.clear) ;

}

private void TestVictory()
{
matchedPairsCount = 1;
CheckGameCompletion () ;
}

public void AddDoll (DollCard doll)

{
if (doll != null && !'dollCards.Contains (doll))

{
dollCards.Add(doll) ;

}
}

public string GetCorrectDollsInfo ()

{
if (correctDollIndexl < dollCards.Count && correctDollIndex?2 < dollCards.Count)

{

return S"Correct dolls: {dollCards[correctDollIndexl] .name} (Index:
{correctDollIndex1}) and " +
$"{dollCards[correctDollIndex2] .name} (Index: {correctDollIndex2})";

}

return "Correct dolls not set properly";

}

public bool IsCorrectDoll (DollCard doll)

{
return doll != null && doll.dollTypelID == CORRECT_ DOLL TYPE ID;

}

Jlanee HE0OXOMUMO CO3/aTh MYCTOM OOBEKT mJisi ckpunTa. Jljis 3TOoro B
Hierarchy Haxxumaem npaBoi KHOMKON MbIIIU, U B KOHTEKCTHOM MEHIO BbIOMpaeT
Create empty W  NOEeperuMEHOBBIBA€EM B GameManager. Cxpunt
DollGameController.cs no0aBnsieM K CO3AaHHOMY KOMIIOHEHTY, U HAacTpauBaeM
napameTpbl Urpbl. HacTpoiika BKIIIOYAET 3aMOJTHEHUE BCEX TMOJICH, OOBSIBICHHBIX B
CKpHTIITE, YTOOBI 00ECTICUUTh KOPPEKTHYIO pabOTy UTPOBOM MEXaHUKH, MHTEpdeiica
Y 3ByKOBOT'O CONMPOBOXAeHUA (cM. puc. 10).



[Toctymnat. 2026. Nol ISSN 2414-4487

Bruf TUHKL,
Halidu d6e odurakoBe
HeBaswku

' & &
v v v

Pucynox 10 — JIo6aBnenue ckpunta k komrnoHeHTy GameManager u Hactpoiika
KOMIIOHEHTA

Ckpunt DollCard.cs siBisiercs (yHIaMEHTalIbHBIM 3JIEMEHTOM HIPOBOIO
B3aMMOJICUCTBUS, YIPABISAd WHIWBUAYAIbLHBIM TOBEACHHEM KaXKIOW KapTOUYKH-
HeBaysiiikyd. Ckpunt DollCard.cs 00pabatbiBaeT B3auUMOJEHCTBUE ¢ KapTOUKaAMU-
HeBaysiukamu  4yepe3 uHTepdeiicel  [PointerDownHandler/IPointerUpHandler,
obecrieurBasi MPSIMYI0 peakiuio Ha KIUKU. [Ipu BeIOOpE KapTOUYKU 3amyCcKaeTcs
anumanusa (macmrad u nBeT pamku yepe3 DOTween), a coOwiTe nepemacrcs B
DollGameController. Yaukaneusiit dollTypelD omnpenensier npuHaie)KHOCTh K
nape, ¢uar IsMatched Onmoxupyer moBTOpHBIM BBIOOp Tocne conaaenus. [Ipu
HAXOXKJICHUU Tapbl BBIMOJHSAETCS aHUMAIlMS HCYE3HOBEHUS C TOCIIEAYIONUM
ckpeitTrieM. Meto ResetDoll() momHOCThIO BOCCTaHABIMBAECT HCXOAHOE COCTOSTHUE
TUTS TIepe3amycKa Urphbl.

using UnityEngine;

using UnityEngine.EventSystems;
using UnityEngine.UI;

using DG.Tweening;

[RequireComponent (typeof (Image)) ]
public class DollCard : MonoBehaviour, IPointerDownHandler, IPointerUpHandler
{

[HideInInspector] public int dollTypeID; // ID Tumna HeBaJALKN

public bool IsMatched { get; private set; }

[Header ("Visual Components") ]
[SerializeField] private Image borderImage; // ®on/pamka
[SerializeField] private Image dollImage; // Vi30bpaxeHye HeBaJISUWKNU

[Header ("Colors") ]
[SerializeField] private Color selectedColor = new Color(0.8f, 0.8f, 0.1f, 1f);
[SerializeField] private Color defaultColor = new Color(0.9f, 0.9f, 0.9f, 1f);

private DollGameController gameController;
private Vector3 originalScale;

private bool isClickable = true;

private float lastClickTime = 0f;

private const float CLICK DELAY = 0.3f;
private Sequence matchSequence;

void Awake ()

{
Button[] buttons = GetComponents<Button> () ;
foreach (Button btn in buttons)

{
Destroy (btn) ;

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

{
Debug.LogWarning ($"No borderImage found on {gameObject.name}. Creating one.");
borderImage = gameObject.AddComponent<Image> () ;

}

borderImage.raycastTarget = true;

}

void Start ()

{
Debug.Log ($"DollCard Start called for {gameObject.name}");

gameController = DollGameController.Instance;

if (gameController == null)

{
Debug.LogError ($"GameController not found for {gameObject.name}");
return;

}

Image img = GetComponent<Image> () ;

if (img == null)

{
Debug.LogError ($"No Image component on {gameObject.name}! Adding one.");
img = gameObject.AddComponent<Image> () ;
img.raycastTarget = true;

}

else if (!img.raycastTarget)

{
Debug.LogWarning ($"Image raycastTarget is false on {gameObject.name}. Enabling it.");
img.raycastTarget = true;

}

gameController.AddDoll (this) ;
InitializeVisualComponents () ;
originalScale = transform.localScale;

Debug.Log ($"{gameObject.name} initialized successfully.");

}

private void InitializeVisualComponents ()
{
if (dollImage == null)
{
Image[] childImages = GetComponentsInChildren<Image> () ;
foreach (Image img in childImages)

{

if (img.gameObject != gameObject) // DT0 mouepHMt OOBEKT

dollImage = img;

break;
}
}
if (dollImage == null)
{
CreateDollImage () ;

}
}

private void CreateDollImage ()

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

dollImage = dollImgObj.AddComponent<Image> () ;
dollImage.preserveAspect = true;
dollImage.raycastTarget = false; // IodYepHMI He NOJIKEH I[IE€PEXBATHBATL KJIMKU

RectTransform rt = dollImgObj.GetComponent<RectTransform>() ;
rt.anchorMin = new Vector2(0.1f, 0.1f);
rt.anchorMax = new Vector2(0.9f, 0.9f);
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Vector2.zero;
Vector2.zero;

rt.offsetMin =
rt.offsetMax =
}

public void OnPointerDown (PointerEventData eventData)

{
HandleClick () ;

}

public void OnPointerUp (PointerEventData eventData)

{
}

private void HandleClick()
{

if (Time.time - lastClickTime < CLICK DELAY)

{
return;

}

lastClickTime = Time.time;

if (!isClickable)

{
Debug.Log ($" {gameObject.name} is not clickable");
return;

}

if (IsMatched)

{
Debug.Log ($" {gameObject.name} is already matched");
return;

}

if (gameController == null)

{
Debug.LogError ($"GameController is null for {gameObject.name}");
return;

}

if (!gameController.CanSelect)

{
Debug.Log ($"Cannot select {gameObject.name}

return;

}

Debug.Log ($"Click handled for {gameObject.name}");

transform.DOScale (originalScale * 1.1f, 0.2f);
if (borderImage != null)
borderImage.DOColor (selectedColor, 0.2f);

gameController.SelectDoll (this) ;
}

public void SetDollSprite (Sprite sprite)
{

- CanSelect is false");

if (dollImage == null)

{
CreateDollImage () ;

}

if (dollImage != null)

{
dollImage.sprite = sprite;
dollImage.preserveAspect = true;
dollImage.color = Color.white;
dollImage.enabled = true; // Ybemumcsa, UTO MU30OpPa)XeHMe BKJIIOUEHO
Debug.Log ($"Sprite set for {gameObject.name}");

}

else

{
Debug.LogError ($"Cannot set sprite for {gameObject.name}:
}
}

public void SetDollTypeID (int id)
{

dollTypeID = id;

dollImage is null");
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}

public void MarkAsMatched ()

{

}

Debug.Log ($"Marking {gameObject.name} as matched");

IsMatched = true;
isClickable = false;

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

matchSequence.Kill () ;
}

matchSequence = DOTween.Sequence () ;
if (dollImage != null)

{
matchSequence.Append(dollImage.transform.DOScale (1.3f,

0.3f))

.Append (dollImage.transform.DOScale (0f, 0.4f))

.OnComplete (() => {
if (dollImage !'= null)
{
dollImage.enabled = false;
}
}) i
}
else

{

Debug.LogWarning ($"dollImage is null for {gameObject.name} in MarkAsMatched");

}

if (borderImage != null)
matchSequence.Join (borderImage.DOColor (new Color (0.2f,

public void ResetVisual ()

{

}

Debug.Log ($"Resetting visual for {gameObject.name}");
transform.DOKill () ;

if (borderImage != null)
borderImage.DOKill () ;
if (dollImage != null)

dollImage.transform.DOKill () ;
transform.DOScale (originalScale, 0.2f);

if (borderImage != null)
borderImage.DOColor (defaultColor, 0.2f);

public void ResetDoll ()

{

Debug.Log ($"Resetting doll: {gameObject.name}");

IsMatched = false;

isClickable = true;

transform.DOKill () ;

if (borderImage != null)
borderImage.DOKill () ;

if (dollImage != null)

{
dollImage.transform.DOKill () ;
dollImage.DOKill () ;

}

transform.localScale = originalScale;

if (borderImage != null)

{
borderImage.color = defaultColor;
borderImage.enabled = true;

}

else

{

0.8f, 0.2f, 0.5f), 0.5f));

Debug.LogError ($"borderImage is null for {gameObject.name} in ResetDoll");

}

if (dollImage !'= null)

{
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dollImage.color = Color.white;
dollImage.enabled = true;
dollImage.transform.localScale = Vector3.one;
dollImage.gameObject.SetActive (true) ;
}
else
{
Debug.LogError ($"dollImage is null for {gameObject.name} in ResetDoll");
}

Debug.Log ($"Doll {gameObject.name} reset complete. isClickable: {isClickable},
{IsMatched}");
}

void OnDestroy ()

{
if (matchSequence != null && matchSequence.IsActive())
{
matchSequence.Kill () ;
}
transform.DOKill () ;

if (borderImage != null)
borderImage.DOKill () ;
if (dollImage !'= null)

dollImage.DOKill () ;

IsMatched:

Jlanee neoOxomumo moOaButh ckpunt DollCard Ha kaxaelii 00BEKT
DollSprite B nuepapxuu, mepeTaiims ero B OKHO Inspector, mociie 4ero BIMOIHUTD

JETaIbHYI0 HACTPONKY napameTpoB (cm.puc.11).

@ Brvmanue - Tumblers - Windows, Mac, Linwx - Unity 62 (6000.2.111)* <DX11>
File Edit Assets GameObject Component Services Animation Rigging Jobs Tools

& unitys | @

Window Help

Pacemotpu
BHUMATEABHO KEPTUHKU,
Haiidu 96e odunakoBule

HeBaAgwku

Add Component

Pucynok 11 — Jlo6aBnenue ckpunrta k kommnonenty DollSprite u macrpoiika

KOMIIOHCHTA

Wroroselit pe3ynbrat co3nanus urpbl «Heamsmkm» (cM. puc.12).
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Paccmotpu
BHUMATEALHO KAPTUHKU.
Halidu d6e oduHakoBble

HeBaAswKu

Pucynok 12 —I'oroBas urpa «Hepaysmkm»

4. BeIBOabI
B nannoii pabote ObuT MOKa3aH Mpolecc co3nanus Urpel «Hepanmsmku» ¢

MOMOIIBI0 KpocCIIaTGOPMEHHOMN Cpebl Il CO3/1aHusl MHTepakKTUBHBIX 2D u 3D
npwioxkeHuil. HayuHast cTaTbss MOXET CIYXUTh METOJWYECKHM IOCOOMEM B
y4eOHOM AESITENbHOCTH.
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