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Co3znanmne MmoOWIbHON UTpbl «Haian :kuBOTHBIX» HA Unity

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

AHHOTALIUA

[lenpto cTaThu SBIAETCS CO3JaHUME MOOWIBHOU HUrpbl «Haau >KUBOTHBIX» st
android. Pa3spaGoTka wurpsl OblTa OCYIIECTBICHAa Ha Kpoccriar(GopMeHHOU
miatpopMe, OCHAMEHHOW MOIIHBIM (U3HYECKUM JBIKKOM ¥ WHTYHUTHBHO
MOHSATHBIM BU3YaJIbHBIM PEIaKTOPOM, YTO J€IaeT €€ ONTUMAIbHBIM BBIOOPOM JIJIS
co3nanus 2D-urp. B pesynbpraTe paboThl Obl1a co3nana MoOuiIbHas urpa «Haiiou
JKUBOTHBIX».

Kioueble ciioBa: Unity, urpa, ;kuBOTHBIE, TIOUCK.
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Abstract

The purpose of this article is to create a mobile game called "Find the Animals" 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 the Animals" was created.
Keywords: Unity, game, animals, search.

1 Beenenue

1.1 AKTyaibHOCTH

MoOuibHbIE UTPBI CTATH HEOTHEMJIEMOW YacThi0 COBPEMEHHOM IU(POBOI
KyJbTYpBl, TpPEACTaBisis COOOM OAHY M3 CaMblX JUHAMUYHBIX U (PUHAHCOBO
YCHEMIHBIX OTpaciied MHAYCTpUU pas3BiedeHuil. Ocoboe MeCTO B 3TOM CErMEHTE
3aHMMAIOT  Ka3yallbHble  TPOEKTb, KOTOpble Onarogapsi HWHTYUTUBHOMY
YOPaBJIEHUIO, JJAKOHUYHOMY IW3AaiiHYy M YBJIEKATEIIBHOW MEXAHUKE IPHUBIICKAIOT
HIMPOKYIO ayAUTOPHIO.

Co3spanue urpel «Haiinn )KUBOTHBIX», TOCTPOCHHON HA MEXAaHUKE MOUCKA U
UACHTU(UKAIINH, TOJTHOCTHIO COOTBETCTBYET TEKYLIUM PHIHOYHBIM TpeHAaM. Takoi
IIPOEKT CIIY>)KUT HE TOJIBKO PAa3BJIICUEHHEM, HO WM BBINOJHSIET IPOCBETUTEIBCKYIO
GyHKIMIO, cocOOCTBYSI M3y4eHUIO (ayHbl, TPEHUPOBKE BHUMAHHUS, 3PUTEIIbHOM
NaMATH U KOHLUEHTpAaLMKU. DTO ONPEIESAET €ro EHHOCTh KaK B UTPOBOM, TaK U B
oOpa3oBatenbHOM cdepe, Ileé OH MOXET BBICTYNATh B POJIM HHTEPAKTUBHOTO
nocoOus 7151 3HAKOMCTBA C MUPOM KUBOTHBIX y JIETEH U B3POCIIBIX.
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Peanuzamus npoekra B cpene Unity siBasiercss HanOosee 3(()EKTUBHBIM U
COBPEMEHHBIM pEIIEHUEM. OTOT JBWXKOK IPEAOCTABISIET MOIIHBIM, THOKHIA
UHCTPYMEHTApUN Ui KpoccIIaTpOPMEHHON pa3pabOTKH, MO3BOJISAS CO37aBaTh
APKYI0 U JCTAJU3UPOBAHHYIO TIpaduKy, aHUMHUPOBAHHBIX NEPCOHAXKEH W
UHTYUTUBHbIE HHTep(derickl. Unity MO3BOJSET COCPENOTOUUTHCS Ha KauyecTBE
KOHTEHTa MW yA0OCTBE reiMmIules, a Takke O0ECIeunBaeT BBICOKYIO
IPOU3BOAUTENBHOCTD, MPOCTYI0 MHTETPALNIO O0YYarOIIMX JIEMEHTOB M JIETKYIO
myOIMKAIMIO B OCHOBHBIX MarazuHax MpuiI0KEeHUH.

Taxum 06pazom, pazpadorka MoOuIbHON Urpsbl «Haiinu sxuBoTHBIX» Ha Unity
— DJTO akTyalbHas 3aJada, OOBEIMHSAIONIAS MOMYJSPHBI WIPOBOM JKaHp,
o0pa3oBaTeNbHBIl TMOTEHLMAT M COBPEMEHHBbIE TeXHOJOruH. IIpoekT umeer
IPAKTHUYECKYI0  3HAYUMOCTh,  COOTBETCTBYET  PBIHOYHOMY  CIOpOCYy  Ha
MO3HABATENbHBIN M Pa3BUBAIONIMI KOHTEHT U OTKPHIBAET IIMPOKUE BO3MOXKHOCTHU
JUIs JalIbHEHIIEro paclidpeHusi 3a cu€T J00aBJIEHUs HOBBIX JIOKALMHA, BHUIOB
KUBOTHBIX U UTPOBBIX PEKUMOB.

1.2 O0630p uccjaeq0BaHUM

A. E. YuapoBa npencraBuiia pa3paboTky moOuiibHON urpbl «KycTyk» Ha
Unity misi DOIMIKOJIBHUKOB M MJIQJIIMX HIKOJBHUKOB Ha SIKYTCKOM si3bike [1].
[TocBaTun crarbio 0030py KIIOYEBBIX ATAOB, HEOOXOAMMBIX [JIsI pa3pabOTKU
KOMITBIOTEPHBIX UTP C JIBYXMepHOU rpadukoit Ha miaatdopme Unity B xaHpe
MPUKITIOUYEHUSI C 3JIeMEHTaMu ronoBojoMok . A. @acr [2]. H.B. Makcumos
paccMaTpuBaeT METOJl pa3paboTku MoOWiIbHOM 2D wurpsl «Bootur Jump» Ha
matdopme Unity [3]. [Tokazan mpoiiecc pa3paboTKu IByXMEpHOU MIaTHOpMEHHON
UTpbl HAa UTPOBOM JBHKKe Unity ¢ MCIIOJIb30BaHUEM S3bIKa MporpaMMupoBanust C#
A.A. JIro6uu [4]. 1.B. Mopo3oBa B paMkax paboThl pazpaboTtaiia pa3BuBaroyo 2D
urpa-miatdopmep A aerei, HanucanHas Ha Unity [5].

1.3 Ilean ucciaegoBaHusi

Lenp uccnenoBanus — pa3zpadboTaTh MOJ onepaluoHHyo cucremy Android
MOOWIBbHYI0 urpy «Hailau JKMBOTHBIX», HCIOJIB3YS BO3MOXKHOCTH CPEIbI
pazpabotku Unity aiis co3aaHusi MHTEpaKTUBHBIX 2D/3D-nipuioxxeHui.

2 MarepuaJjbl U METO/bI

s pazpaboTku urpsl «Haiiau oTaudus» Obl1 BeIOpaH aBuxkok Unity. 310
peuieHue ObLI0O OOYCIIOBJIEH €r0 KJIIOUEBBIMH JOCTOMHCTBAMM: JIOCTYIHOCTHIO,
WHTYUTHBHBIM HHTEpQEHcOM U TOmIep kKol s3bika C#, 4TO ONTUMAJIBHO IS
co3nanusi urpoBoit Joruku. Kox mpoekra paspabateiBaiicss B cpeae Visual Studio
Community.

3 Pe3yabTaThl

[lepBbiM miarom siBnsiercs cosnanue mnpoekta B Unity Hub: BeiOupaercs
ma6sioH «2D (URP)y», 3amaércst umst IpoeKTa U MOATBEPKIACTCS €r0 CO3/IaHKE (CM.
puc. 1).
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Sugnage Laa3%6

Pucynok 1 — Co3ganue npoekra

Crnenyomum maroM nociie co3/laHus MPoeKTa SBIETCS ero KoHGUrypamnus
JUIst MOOWIBHBIX TiaTdopm. st storo B okne Build Settings (File — Build

Settings) HeoO6xoauMo BeIOpaTh Android B kauecTBe 11e71eBOM MIaTHOPMBI (CM. pHC.
2).

Pucynok 2 — Hactpoiika npoekra

[Tocne 0a30BOM HACTPOMKH TIPOEKTA CIEAYIOMIMK H3Tam — CO37aHue
OCHOBHOM WTPOBOM CII€HBI, NIEPBBIM IIIarOM KOTOPOTO SIBJSIETCS KOH(UTyparus
napaMeTpoB KaMepsl (cM. puc. 3).

4; P A AN AN I\ N
Pucynok 3 — Hactpoiika kamepbl
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3apaHee TONTOTOBIEHHBIE Tpaduueckue pecypchl (CHpPaWThI) IS HUTPHI
HE0OXOAMMO MTOMECTUTH B MarKy Sprites (cM.puc.4).

Pucynox 4 — Jlo6aBnenue n3o0pakeHui

CrnenyroluM arom siBJsieTcsi co3ganue ¢oHa i UrpoBod cueHbl. [[ns
3TOr0 HEOOXOAMMO IEepeMECTUTh H300paxeHue background u3 mamku Sprites B
CIIEHy ¥ HAaCTPOHUTH €ro MapaMeTphl TpaHchopMaIrud M OTPUCOBKHU VIS ITOJTHOTO
MOKPBITHUS UTPOBOrO OKHA (CM.pHC.5).

& unitye D EM +

Set Native Size

[ I

Pucynox 5 — Hactpoiika ¢oHa urpsi

Jlanee HeoOXoaUMO J100aBUTH M300paxeHue Jieca. [[s aToro nepemeriaem
U300pakeHMs U3 ManKu SPrites Ha CIICHy U HacTpauBaeM ImapaMeTphl (CM.pHC.6).
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Pucynox 6 — Jlo6aBneHne n300pakeHus jieca Ha CIICHY

Crnenyroomum maroM HeoOX0IMMO pa3MECTUTh N300paKEHHUE KUBOTHBIX Ha
doH seca, a TakKe U HA CIIEHY JIJISl TOTO, YTOOBI UTPOK MOHUMAJ KaKUX KUBOTHBIX
HaJ0 HaWTU. J{J11 TOro, 4TOOBI Pa3MECTUTh KUBOTHBIX Ha (POH Jieca, HEOOXOUMO
co37aTh MATh MYCTBIX OOBEKTa, KOTOpbIe OYAYT CIYKUTh KOHTCHHEpamH s
n3o0pakenuii KuBOoTpbIx. B Hierarchy Haxkumaem npaBoil KHOMKOW MBIIIH, U B
KOHTEKCTHOM MeHIo BbeiOmpaer Create empty m mepemmeHoBwsiBaeM B Card 1,
Card 2 u Card 3, Card 4, Card 5. Ilocne co3nanvie 0OBbEKTOB HEOOXOJIUMO HX
HacTpoOuTh (cM.puc.7).

Pucynox 7 — Jlo6aBrieHue n300pakeHH >KUBOTHBIX

Jlns coznanust uaTepdeiica oToOpakeHus: COOOIIEHUH B ClIEHE HE0OX0IUMO
100aBUTH JBAa OCHOBHBIX 3J€MEHTA MOJIb30BaTENbCKOT0 nHTEepdeiica: manens (Ul -
> Panel), koTopast OyaeT ciaykuTh (POHOBOM MOIOKKOM, 1 TeKcTOBbIN 010K (UI ->
Text) mnst BeiBojga Tekcra. Ilociie aToro Tpedyercs HAaCTpOUTH IMAHENb B OKHE
Inspector He0OOX0AUMO YCTAaHOBUTH LEHTpaNIbHBIE IKOPs (Anchors) co 3HaueHUSIMU
(0.5, 0.5), a 3aTeM 3a51aB €€ KOHKPETHBIN pasmep, 1115,5 na 294,1 nukceneit. [anee,
B KOMITIOHEHTE Image, Hy>KHO BbIOpaTh MOAXOASIINUNA CITPANT, HACTPOUTD €r0 LIBET U
YpOBEHb MPO3PAaYyHOCTH, a TAKXKE YCTaHOBUTH TUIl oToOpakeHus (Image Type) B
3HadeHue Simple. (cM.puc.8)
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Pucynok 8 — Hactpoiika nanenu

Jns  BeiBoma yBenomuieHusl «lIpaBuibHO!»  BBITIOJTHAETCA A€TallbHAs
HacTpoiika TekcTtoBoro ’yiemeHTa. B kommonente Text (Legacy) BwiOupaercs
mpudt PlaypenSans-VariableFont wght ¢ Hauepranuem Bold u ycranaBnuBaercs
pa3mep 150 nynkroB. B mapamerpax Rect Transform 3anmaroTcs pazMepsl: mvpruHa
1220.7 u BeicoTa 313.4 nukcenei, u sikopst (Anchors) pukcupyercs B mozunuu (0.5,
0.5) (cm.puc. 9).

.................

Pucynox 9 — Hactpoiika TEKCTOBOTO 3JIEMEHTA MMaHeu COOOIICHHIA

JInst HacTPOMKHK TEKCTOBOIO dJieMeHTa BeiOMpaeTcs mpudt Pangolin-Regular
c xupHbIM HauepTanueM Bold u pazmep mpudTtal40 myHKTOB 17151 MAKCUMATBLHOM
BBIPA3UTEIBLHOCTH. TEKCT HacTpauBaeTCs C BBIpABHUBAHWEM 110 IICHTPY |
aktuBupyetrcs mnoanepxkka Rich Text nns Bo3MokHoro dopmatupoBanus. B
koMmnoHeHTe Rect Transform 3agatorcst pasmepsl TekcToBOrO mosis: mupuHa 1050.8
U BeIcoTa 473.9 mukcese, a Takke ycTaHaBiuBaroTcs skopsi (Anchors) (0.5, 0.5)
(cm.puc.10).
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Pucynok 10 — HacTpoiika HHCTPYKIIUN UTPBI

SAnpom urpsl sBasercs ckpunt SpotTheDifferenceGame.cs, ynpapisroniuii
Bceit sorukoit. [Ipu crapre (Start()) oH HHULIMATM3UPYET KaMepy, 3BYK, IPOBEPSET
o0bexThI-oTInuus U HacTpauBaeT Ul. B kaxxnom kaape (Update()) obpabaTsiBatoTcs
KJIMKW: KOOpPAMHATHI KacaHWsl MpeoOpasyloTcs B UIPOBOW MHUD, ONpEAEseTcs
BbIOpaHHbIN 00BeKT (¢ urHopupoBanuem Ul). [lpu kivke Ha HeHAWICHHOE OTIINYHE
CKPHIT IIOMEYAET €ro Kak HalJIEHHOE, 3allyCKaeT aHUMAaLIUIO IOITBEPKIEHUS (KpyT
U TOJCBETKY), MPOUTPHIBAET 3BYK U OOHOBIsieT nporpecc. Korma Bce oTnmnuus
HallIeHbl, aBTOMATUYECKH 3alycKaeTcss (UHaJIbHAs MOCIEI0BAaTEIbHOCTh C
no0OeTHbIM 3BYKOM, MOKa30M MaHENH yclexa U BO3BpaToM B MeHIo. /[ oTnaaku B

CKPUIIT BCTPOEHBI JIOTH U HHCTPYMEHTHI peakropa Unity.

using UnityEngine;

using UnityEngine.UI;

using UnityEngine.SceneManagement;
using UnityEngine.EventSystems;
using UnityEngine.InputSystem;
using System.Collections;

using System.Collections.Generic;

public class SpotTheDifferenceGame : MonoBehaviour

{
[Header ("Game Settings")]

public List<GameObject> differenceObjects

public Material highlightMaterial;

public float highlightDuration = 0.5f;

[Header ("Circle Effect Settings")]

public GameObject circleEffectPrefab;
public float circleAnimationDuration
public float circleStartSize = 0.1f;
public float circleFinalSize = 0.8f;
public Color circleColor = new Color(lf,

[Header ("Input Settings")]
public bool useMouselnput true;
public bool useTouchInput = true;

[Header ("UI Settings")]
public RectTransform successPanel;

new List<GameObject>();

0.8f);
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public Text messageText;

public Text progressText;

public float messageShowTime = 2f;
[Header ("Audio Settings")]

public AudioClip correctSound;
public AudioClip wrongSound;
public AudioClip winSound;

[Header ("Scene Management") ]
public string menuSceneName = "Menu";

[Header ("Debug Settings") ]
public bool debugMode = true;

private int totalDifferences;

private int foundDifferences = 0;

private AudioSource audioSource;

private CanvasGroup canvasGroup;

private Dictionary<GameObject, Material> originalMaterials
Dictionary<GameObject, Material>();

private List<GameObject> foundObjects = new List<GameObject>();

private Camera mainCamera;

private Dictionary<GameObject, GameObject> objectCircles =
Dictionary<GameObject, GameObject>();

void Start ()

{

}

mainCamera = Camera.main;
if (mainCamera == null)
{

Debug.LogError ("Main Camera He HauzmeHa!");

GameObject camObj = new GameObject ("Main Camera");
camObj .AddComponent<Camera> () ;
camObj.tag = "MainCamera";
mainCamera = camObj.GetComponent<Camera> () ;
}
totalDifferences = differenceObjects.Count;
audioSource = GetComponent<AudioSource> () ;
if (audioSource == null)
{
audioSource = gameObject.AddComponent<AudioSource> () ;
audioSource.playOnAwake = false;
}
Log ($"=== VHULUVAJIM3AUUS UTPH ===", true);
Log ($"Bcero oTmmumii: {totalDifferences}", true);

CreateCirclePrefabIfNeeded() ;
InitializeDifferenceObjects () ;
InitializeUI();
UpdateProgress () ;

StartCoroutine (DebugInfoCoroutine()) ;

void Update ()

{

if (useMouseInput && Mouse.current I= null

Mouse.current.leftButton.wasPressedThisFrame)

{

ProcessInput (Mouse.current.position.ReadValue (), InputType.Mouse);

if (useTouchInput && Touchscreen.current != null)
{ for (int i = 0; 1 < Touchscreen.current.touches.Count; i++)
{ var touch = Touchscreen.current.touches[i];
if (touch.press.wasPressedThisFrame)
{ ProcessInput (touch.position.ReadValue (), InputType.Touch);
break;

new

new

&&
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}

private void CreateCirclePrefabIfNeeded()
{

if (circleEffectPrefab == null)

{

Log ("CozsnmaeMm npedpad xpyrosoro sdppexra...", true);
GameObject circleObject = new GameObject ("CircleEffectPrefab");

SpriteRenderer spriteRenderer =
circleObject.AddComponent<SpriteRenderer> () ;

Texture2D circleTexture = CreateCircleTexture (256, circleColor);
Sprite circleSprite = Sprite.Create(circleTexture,
new Rect (0, 0, circleTexture.width, circleTexture.height),
new Vector2(0.5f, 0.5f));

spriteRenderer.sprite = circleSprite;
spriteRenderer.sortingOrder = 999;

circleEffectPrefab = circleObject;
circleObject.SetActive (false);

Log ("llpedab xpyra coszmaH", true);
}

private Texture2D CreateCircleTexture (int size, Color color)

{

Texture2D texture = new Texture2D(size, size, TextureFormat.RGBA32, false);
float center = size / 2f;
float radius = size / 2f;

float borderThickness = 10f;

for (int x = 0; x < size; x++)

{
for (int y = 0; y < size; y++)
{

float distance = Vector2.Distance (new Vector2 (x, y), new Vector?2 (center,
center));

if (distance > radius - borderThickness && distance <= radius)
{

float alpha = 1f;

if (distance > radius - 2f)

{

alpha = 1f - ((distance - (radius - 2f)) / 2f);

}

texture.SetPixel (x, y, new Color (color.r, color.g, color.b, alpha));
}
else
{

texture.SetPixel (x, vy, Color.clear);

}
}
texture.Apply () ;
return texture;
}
private void InitializeDifferenceObjects()
{

Log ("HacTporka obwekTOB-OTIMuUMM:", true);

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

{

GameObject obj = differenceObjects[i];

if (obj == null)

{
Debug.LogError ($"O6bekr-oTanume {i} B cnmucke paBed null!");
continue;

}
Log ($" O6wbexkT: {obj.name}l", true);

Renderer renderer = obj.GetComponent<Renderer> () ;

if (renderer != null)
{
originalMaterials[obj] = renderer.material;
Log (s" MaTepuasn: {renderer.material.name}", true);
}
else
{
Debug.LogWarning ($" Y obwexkTa {obj.name} HeT Renderer!");

}
SetupCollider (obj) ;

if (!obj.activeSelf)

{
Log (s$" ObbekT OBUI HEeaKTUBEH, akTuBupyem", true);
obj.SetActive (true) ;

private void SetupCollider (GameObject ob7j)

{

bool hasCollider = obj.GetComponent<Collider>() != null |
obj.GetComponent<Collider2D>() != null;
if (hasCollider)
{
Log ($" Kosmunamep yxe ecTw", true);
return;

}

SpriteRenderer spriteRenderer = obj.GetComponent<SpriteRenderer>();

if

{

else

(spriteRenderer != null)

BoxCollider2D collider2D = obj.AddComponent<BoxCollider2D>();

if (spriteRenderer.sprite != null)
{
collider2D.size = spriteRenderer.sprite.bounds.size * 1.2f;
Log (s$" HNob6aryien BoxCollider2D, pasmep: {collider2D.size}l", true);

Renderer renderer = obj.GetComponent<Renderer>();

if (renderer != null)

{
BoxCollider collider3D = obj.AddComponent<BoxCollider> () ;
Log (s$" IloBaBjeH BoxCollider", true);

}

else

{

Debug.LogWarning ($" He Mory omnpemenmTbs Tul oOBeKTa OJis KoJlaniepa:

{obj.name}") ;

}

}

}

private void InitializeUI()

{
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if (successPanel != null)

{

canvasGroup = successPanel.GetComponent<CanvasGroup> () ;
if (canvasGroup == null)
canvasGroup = successPanel.gameObject.AddComponent<CanvasGroup> () ;

canvasGroup.alpha = 0;
successPanel.gameObject.SetActive (false) ;

DisableBackgroundRaycast () ;
}

private void DisableBackgroundRaycast ()

{
Canvas|[] allCanvases = FindObjectsByType<Canvas> (FindObjectsSortMode.None) ;

foreach (Canvas canvas in allCanvases)

{

Image[] images = canvas.GetComponentsInChildren<Image> (true) ;

foreach (Image image in images)
{
if (image.gameObject.name.Contains ("Background") ||
image.gameObject.name.Contains ("Panel") ||
image.gameObject.name.Contains ("®ou"))

image.raycastTarget = false;
Log ($"OrkyoueH Raycast Target y: {image.gameObject.name}", true);

}

private void ProcessInput (Vector2 screenPosition, InputType inputType)

{

Log ($"{inputType} B nosmumm: {screenPosition}", true);

if (IsPointerOverInteractiveUI (screenPosition))

{

Log (" Knuk 1o wmHTepakTuBHOMY UI 3JjieMeHTY (KHONka M T.nH.), WIHOpuUpyeM",
true) ;
return;
}
GameObject clickedObject = FindObjectAtPosition (screenPosition);
if (clickedObject != null)
{
Log ($" HampmeH ofBwekT: {clickedObject.name}", true);

ProcessClickedObject (clickedObject) ;
}

else

{
Log (" ObwexT He HammeH", true);
PlaySound (wrongSound) ;

private bool IsPointerOverInteractiveUI (Vector2 screenPosition)

{

if (EventSystem.current == null) return false;

PointerEventData eventData = new PointerEventData (EventSystem.current);
eventData.position = screenPosition;

List<RaycastResult> results = new List<RaycastResult>();
EventSystem.current.RaycastAll (eventData, results);

if (results.Count == 0) return false;
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foreach (RaycastResult result in results)
{
Selectable selectable = result.gameObject.GetComponent<Selectable>();
if (selectable != null && selectable.interactable)
{
Log ($" HarpeH mHTepakTuBHEM UIl: {result.gameObject.name}", true);
return true;

}

Button button
Toggle toggle
Slider slider

if
{

(button

Log ($"
true) ;
return

}

return false;

}

private GameObject

{

result.gameObject.GetComponent<Button> () ;
result.gameObject.GetComponent<Toggle> () ;
result.gameObject.GetComponent<Slider> () ;

'= null || toggle != null || slider != null)

Hatimen UI o5JieMeHT C KOMIIOHeHTOM: {result.gameObject.name}",

true;

FindObjectAtPosition (Vector2 screenPosition)

if (mainCamera == null) return null;
if (mainCamera.orthographic)
{
Vector2 worldPoint = mainCamera.ScreenToWorldPoint (screenPosition);
if (debugMode)
{
Debug.DrawRay (worldPoint, Vector2.up * 0.1f, Color.green, 1f);
Debug.DrawRay (worldPoint, Vector2.right * 0.1f, Color.green, 1f);
}
RaycastHit2D hit2D = Physics2D.Raycast (worldPoint, Vector2.zero);
if (hit2D.collider != null)
{
Log ($" THomamaume B 2D obwekT: {hit2D.collider.gameObject.name}", true);
return hit2D.collider.gameObject;
}
}
else
{
Ray ray = mainCamera.ScreenPointToRay (screenPosition);
if (debugMode)
{
Debug.DrawRay (ray.origin, ray.direction * 100, Color.red, 1f);
}
RaycastHit hit;
if (Physics.Raycast(ray, out hit, Mathf.Infinity))
{
Log ($" THomanmaHme B 3D oO6wexT: {hit.collider.gameObject.name}", true);
return hit.collider.gameObject;

}

return null;

}

private void ProcessClickedObject (GameObject clickedObject)

{
if
{
if

(differenceObjects.Contains (clickedObject))

(!foundObjects.Contains (clickedObject))
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{
foundObjects.Add (clickedObject) ;
foundDifferences++;

Log ($" HOBOE OTJIMUME HAVJIEHO !

{foundDifferences}/{totalDifferences}", true);

}

CreateCircleEffect (clickedObject) ;

StartCoroutine (TemporaryHighlight (clickedObject)) ;
PlaySound (correctSound) ;

UpdateProgress () ;

if (foundDifferences >= totalDifferences)
{
StartCoroutine (CompleteGame ()) ;
}
}
else
{
Log (" 3To oTnmume yxe OBJIO HaMmeHO paHee", true);
PlaySound (wrongSound) ;

}

else

{
Log (" 3To He oTyamume", true);
PlaySound (wrongSound) ;

private void CreateCircleEffect (GameObject targetObject)

{

}

if (circleEffectPrefab == null)

{
Debug.LogWarning ("lIlpedad xpyra He HazHaueH!");
return;

}

if (objectCircles.ContainsKey (targetObject))

{
Log($" V¥ obwekTa {targetObject.name} yxe ecTb kpyr", true);
return;

}
GameObject circleEffect = Instantiate(circleEffectPrefab);
circleEffect.SetActive (true);

circleEffect.name = $"Circle {targetObject.name}";

circleEffect.transform.SetParent (targetObject.transform) ;
circleEffect.transform.localPosition = Vector3.zero;

circleEffect.transform.localScale = Vector3.one * circleStartSize;
objectCircles[targetObject] = circleEffect;

StartCoroutine (AnimateCircleAppearance (circleEffect));

private IEnumerator AnimateCircleAppearance (GameObject circleEffect)

{

if (circleEffect == null) yield break;

Bcero:

SpriteRenderer circleRenderer = circleEffect.GetComponent<SpriteRenderer>();

if (circleRenderer == null) yield break;

float elapsedTime = 0f;
Vector3 startScale = Vector3.one * circleStartSize;
Vector3 targetScale = Vector3.one * circleFinalSize;
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Color startColor = new Color(circleColor.r, circleColor.g, circleColor.b, 0f);

Color targetColor = circleColor;

circleEffect.transform.localScale = startScale;
circleRenderer.color = startColor;

while (elapsedTime < circleAnimationDuration)

{
if (circleEffect == null) yield break;
float t = elapsedTime / circleAnimationDuration;
float easedT = t * t;

circleEffect.transform.localScale = Vector3.Lerp(startScale, targetScale,
easedT) ;
circleRenderer.color = Color.Lerp(startColor, targetColor, t);
elapsedTime += Time.deltaTime;
yield return null;
}
if (circleEffect != null)
{
circleEffect.transform.localScale = targetScale;
circleRenderer.color = targetColor;
}
}
private IEnumerator TemporaryHighlight (GameObject ob7j)
{
Renderer renderer = obj.GetComponent<Renderer> () ;
if (renderer != null && highlightMaterial != null)
{
Material currentMaterial = renderer.material;
renderer.material = highlightMaterial;
yield return new WaitForSeconds (highlightDuration);
if (originalMaterials.ContainsKey (obj))
{
renderer.material = originalMaterials[obj];
}
else
{
renderer.material = currentMaterial;
}
}
}
private void UpdateProgress ()
{
if (progressText != null)
{
progressText.text = $"Hamnmeno: {foundDifferences} / {totalDifferences}";

private IEnumerator CompleteGame ()

{
Log ("=== BCE OTJIMUMS HAWIEHH! ===", true);
PlaySound (winSound) ;

yield return new WaitForSeconds (0.5f);

ShowSuccessMessage () ;
StartCoroutine (LoadMenuAfterDelay (messageShowTime + 1f));
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private void PlaySound(AudioClip clip)
{

if (clip != null)

{
Log ($" BocnpomuseBemeHme 3ByKa: {clip.name}",
if (audioSource != null)

{
audioSource.PlayOneShot (clip) ;
}

else

{

AudioSource.PlayClipAtPoint (clip, mainCamera.transform.position, 1f);

}
}
else

{

true) ;

Debug.LogWarning (" 3ByKOBOM KJIMN He HazHaueH!");

}
}

private void ShowSuccessMessage ()
{

if (successPanel == null) return;

successPanel.gameObject.SetActive (true) ;
if (messageText != null)

messageText.text = $"llosnparasgeMm! Bu Hauum Bce {totalDifferences} ormmums!";

StartCoroutine (FadePanel (0, 1, 0.5f));

StartCoroutine (FadePanel (1, 0, 0.5f, messageShowTime)) ;

}

private IEnumerator FadePanel (float from, float to,
0f)
{
if (delay > 0)
yield return new WaitForSeconds (delay) ;

float elapsed = 0f;
while (elapsed < duration)

{

float duration, float delay

canvasGroup.alpha = Mathf.Lerp(from, to, elapsed / duration);

elapsed += Time.deltaTime;
yield return null;

}

canvasGroup.alpha = to;

if (to == 0)
successPanel .gameObject.SetActive (false) ;

}

private IEnumerator LoadMenuAfterDelay(float delay)
{

yield return new WaitForSeconds (delay);

if (!string.IsNullOrEmpty (menuSceneName))

{

Log ($"Ilepexon B MeHL: {menuSceneName}", true);

SceneManager.LoadScene (menuSceneName) ;
}

private IEnumerator DebugInfoCoroutine ()

{

yield return new WaitForSeconds (1f);

Log ("=== VHOOPMAIISI O CUCTEME ===", true);
Log ($"Kamepa: {mainCamera.name}", true);
Log ($"Tun KaMEepH : { (mainCamera.orthographic

"llepcnexTuBHas (3D)")}", true);

? "Oprorpadnuueckas

(ZD) "



[Toctymnat. 2026. Nol ISSN 2414-4487

Log ($"Pasmep skpaHa: {Screen.width}x{Screen.height}", true);
Log ($"Ob6rpekToB-oTomuuii: {differenceObjects.Count}", true);
(
(

Log ($"Ob6wexToB Hammeuno: {foundDifferences}", true);

Log ($"Mouse.current: { (Mouse.current != null ? "HaimeHa" : "He wHarnena")}",
true) ;

Log ($"Touchscreen.current: { (Touchscreen.current != null ? "Hammen" : "He
Hangen") }", true);

Log ($"EventSystem.current: {(EventSystem.current != null ? "Hangen" : "He
Hangen") }", true);

Log ($"llpedab KpyTa: { (circleEffectPrefab '=  null ? "Hazunauen" : "He
HazsHauen") }", true);

Log ($"3Byk nobBener: { (winSound != null ? "Haszuauen" : "He Hazuauen")}", true);

Log ("=== ToroBo! ===", true);

Log ("KnukanTe/kacanrecs obbeKTOB—-OTIMUMin", true);

private void Log(string message, bool forcelog = false)
{
if (debugMode || forcelog)

{
Debug.Log (message) ;

void OnDrawGizmos ()

{
if (!debugMode) return;

Gizmos.color = Color.yellow;
foreach (GameObject obj in differenceObjects)
{

if (obj != null)

{

Gizmos.DrawWireSphere (obj.transform.position, 0.2f);

}

private enum InputType
{

Mouse,

Touch

[ContextMenu ("TecT: BocnpomsBecTu 3Byk ycrnexa'") ]
private void TestSuccessSound ()
{
if (correctSound != null)
{
PlaySound (correctSound) ;
Log ("TecT: BOCIpPOM3BEeHmeH 3BYK ycnexa', true);
}
else

{

Debug.LogWarning ("3Byk ycnexa He Ha3HaueH!");

[ContextMenu ("TecT: BocnpomszsBecTu 3Byk nodens") ]
private void TestWinSound ()
{
if (winSound != null)
{
PlaySound (winSound) ;
Log ("TecT: BOCHpPOM3BEHmeH 3BYK nobenw", true);
}
else

{

Debug.LogWarning ("3Byk nobenel He HazHaueH!");
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[ContextMenu ("TecT: [IpoBepUTH MNEPBHEM OOBEKT") ]
private void TestFirstObject ()
{
if (differenceObjects.Count > 0)
{
GameObject testObj = differenceObjects[0];
if (testObj != null)
{
Log ($"TecT: npoBepka obbekra {testObj.name}", true);
ProcessClickedObject (testObj) ;

}

[ContextMenu ("TecT: 3aBepumTb UTPYy") ]
private void TestCompleteGame ()

{

foundDifferences = totalDifferences;
StartCoroutine (CompleteGame ()) ;
}

[ContextMenu ("TecT: Coz3maTh >ddPeKT KpyTa Ha HepBOM oObekTe") ]
private void TestCircleEffect ()
{
if (differenceObjects.Count > 0)
{
GameObject testObj = differenceObjects[0];
if (testObj != null)
{
CreateCircleEffect (testObj);
}

}

[ContextMenu ("TecT: YmanuTb BCce Kpyru") ]
private void TestRemoveAllCircles ()

{

foreach (var kvp in objectCircles)

{
if (kvp.Value != null)

{
DestroyImmediate (kvp.Value) ;
}
}
objectCircles.Clear();
Log ("Bce kxpyru yznajenw", true);

}

void OnDestroy ()
{

foreach (var kvp in objectCircles)

{
if (kvp.Value != null)

{
Destroy (kvp.Value) ;

}
}

objectCircles.Clear();

Jlanee HE0OXOAUMO C€O3/1aTh MYyCTOM OOBEKT Mg ckpunta. s 3Toro B
Hierarchy Haxxumaem npaBoi KHOMKON MbIIIU, U B KOHTEKCTHOM MEHIO BbIOMpaeT
Create empty u IIEPEHMEHOBBIBACM B GameObject. Ckpurit
SpotTheDifferenceGame.cs  nobaBnsieM K  CO3JaHHOMY  KOMIIOHEHTY, H
HAaCTpauBaeM IapamMeTpbl Urpel. HacTpolika BKIIFOYAET 3amnoOJIHEHUE BCEX IOJIEH,
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OOBSBICHHBIX B CKPHUNTE, YTOOBI OOECIEUUTh KOPPEKTHYIO pPadOTy HIpOBOM
MEXaHUKH, UHTep(deiica U 3ByKOBOTO COMPOBOXKACHHS. (cM. puc. 11).

Pucynox 11 — Jlo6aBnenue ckpunta k komrnonenty GameODbject u Hactpoiika
KOMITOHEHTA

WroroBelii pe3ynbrat co3nanus urpbl «Haiian ;kuBOTHBIX» (cM. puc.12).

PaccmoTpu BHUMaTENbHO
kapTuHky. Hangu ecex
XUBOTHbBIX Ha kKapTuHke

Pucynok 12 — I'otoBas urpa «Halam KUBOTHBIX»
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4. BuIBoOabI
B nannoii paboTte ObLT IMOKa3aH MpoIece co3anus urpsl «Hatamu oTinuaus» ¢

MOMOIIBIO KpocCIUIaTHOPMEHHOM Cpebl JUIsl CO3MaHusl MHTepakTUBHBIX 2D u 3D
npwioxkeHuil. HaydHasi cTaThs MOXET CIYXUTh METOJMYECKUM MOCOOMEM B
y4eOHOM AESITENbHOCTH.
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