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Abstract

The purpose of this article is to create a mobile game "Find the Differences" for
android. To develop the game, a cross-platform platform was used, which provides
a powerful physics engine and convenient visual tools, making it an effective
solution for creating 2D games. As a result of the work, a mobile game "Find the
Differences™ was created.
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1 Beenenue

1.1 AKTyaibHOCTH

B coBpemenHo# 1udpoBoil cpene MOOWIBHBIE UTPHI MPOYHO BOIUIA B
MOBCEIHEBHYIO KU3Hb, MPEACTABIIAS COOOM HE TOJIBKO MACCOBBIN BU Pa3BII€UEHUS,
HO M JMHAMUYHO DPa3BUBAIONIYIOCS MHOTOMUJUIMAPJHYI0 HUHAYCTpu0. Ocoboit
MONYJISIPHOCTBIO TMOJIB3YIOTCA Ka3yallbHbIE TOJIOBOJIOMKH, KOTOPBIE COYETAOT
WHTYUTHUBHO TIOHSATHBIA WHTEp(PENC, MUHUMAIMCTUYHBIA OHU3aliH U TeUMILIEH,
CIOCOOCTBYIOUIUHN PA3BUTHUIO KOTHUTUBHBIX (QYHKILIUM.

Pazpabotka Bu3yanbHOU TOM0BONIOMKH «Haiiaum oTiaum4us», OCHOBAaHHOW Ha
MEXaHMKE CpaBHEHHUS TAapHbIX H300paXKEHUH, TMOJHOCTHIO COOTBETCTBYET
aKTyaJIbHBIM TPEHIaM UTPOBOTO phIiHKA. [10/100HBIE UTPHI BOCTPEOOBAHBI IIIMPOKOI
ayJIMTOPHUEH, TaK KaK CIIOCOOCTBYIOT Pa3BUTHUIO BHUMAHMUSI K JIETAJISIM, 3pUTEIHLHOM
MaMSTH, KOHLIEHTPALUU U CKOPOCTHU BOCIIpUATHS. X IEHHOCTH MpHU3HaHa HE TOJIBKO
B cepe pas3BicUeHUH, HO U B 00pa30BaTEILHOM U peaOUIIMTAIIMOHHOM KOHTEKCTE,
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1€  OHM UCHOJIB3YIOTCS B KAaueCTBE  TPEHAXKEPOB Uil YJIy4YLIEHUS
HaOJI0JaTEIBHOCTH Y Pa3HbIX BO3PACTHBIX TPYIIIL.

Hcnonp3oBanue urpoBoro Asmxka Unity 1is peav3aliy JaHHOTO IPOEKTa
SBIIICTCS. COBPEMEHHBIM M MPAKTHUYHBIM pemieHueM. Unity mpenocTaBiser
MOIITHBIN, THOKUM W JOCTYHHBIH HMHCTPYMEHTApHWil Il OBICTPOM pa3pabOTKu
KpocCIIaTOPMEHHBIX MPWIOKEHUH. OTO TMO3BOJSET COCPEAOTOUUTHCS Ha
KayecTBE KOHTEHTa (CO3JaHMM YpOBHEH MU TrpaduKku) U ynoOCTBE HIPOBOTO
mporecca, obecreunBasi MpU 3TOM BBICOKYIO MPOU3BOAUTENBHOCTh U MPOCTYIO
yOJMKALMIO BO BCEX OCHOBHBIX Mara3uHax MpUiIOKEHUH.

Taxum o6paszoM, coznanue MoOMIbHON urpsl «Haiau otnuums» Ha Unity
NpeACTaBIAeT CcOOOM aKTyaJbHYIO 3aJady, HaxOJSIIyIoCs Ha IepeceyeHUun
BOCTPEOOBAHHOTO UTPOBOTO KaHpa, 00Pa30BaTEIbHO-PA3BUBAIOIIECTO OTEHIIHANA U
3 ()EKTUBHOTO TMPUMEHEHUS COBPEMEHHBIX TEXHOJOIMi pa3paboTku. IIpoekt
o0aaeT YeTKOM MPaKTUYECKONW 3HAUMMOCTBIO U COOTBETCTBYET 3allpOoCaM pbIHKA
Ha UHTEJJIEKTYaJIbHbIN, paccyia0Isioni ¥ pa3BUBAIOIINNA KOHLIEHTPALIUIO KOHTEHT.

1.2 O0630p uccjaenoBaHui

A. E. YuapoBa npencraBuiia pa3paboTky mMoOuiibHON 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
MPUKITIOYCHUS c 3JIEMEHTaMH TFOJIOBOJIOMOK S.A.@act [2].
H.B.MakcuMoB paccMaTpuBaeT METO pa3padoTku MoOmiIbHOU 2D urpel «Bootur
Jump» Ha mmardpopme Unity [3]. Ilokazan mporecc pa3paOOTKH IBYXMEpPHOMU
m1aTOPMEHHONW WTPhl Ha WUTPOBOM ABWXKKEe Unity C HCIOIB30BAHHEM SI3bIKA
nporpammupoBanuss C# Jlrob6uu A.A. [4]. J.B. Mopo3oBa B pamkax padbOThI
pa3zpaboTana pasBuBawIlyo 2D urpa-mardopmep A AETEH, HanmuMcaHHas Ha
Unity [5].

1.3 eanb ucciaenoBanmsi

Llens uiccnenoBanus — co3ganue MoOuIbHOM Urpbl « Hanan otimmuusy nis OC
Android npu momoru KpoccruiaThOpMEHHOM CpeIbl TS CO3/IaHUS MHTEPAKTUBHBIX
2D u 3D npunoxenuit Unity.

2 MarepuaJibl U METO/bI

B kadyecTBe HHCTpyMEHTApHs [T pa3pabOTKK UIpsl «Haiau oTauansy ObL1
BbIOpaH aBrkoK Unity. DTo pemieHrue 00yCIIOBICHO HEIbIM PSIIOM MPESUMYIICCTB:
JOCTYIHOCTBIO IS Pa3pabOTUYMKOB, MHTYMTHBHO IOHSATHBIM HHTEp(EHcoM u
HOJICPKKOM si3bika C#, 4TO JeiTaeT ero ONTUMAJIbHBIM JIJIs peaanu3alldd UrPOBOM
norukd. Hamumcanme koja mpouM3BOIWIOCH B cpeae paspadorku Visual Studio
Community.
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3 Pe3yJabTaThl

[TepBbIM 3Tanom pa3padboTku MOOMIILHOM UTPHI «Halau OTIIMYUsD» SIBIIICTCS
WHUNManu3anus npoekta. B mMenemkepe mpoektoB Unity Hub BeiOupaetcs
crienuanu3upoBanHbid mabnon aius 2D — Universal Render Pipeline, mocne yero
YKa3bIBaCTCS Ha3BaHME MPOCKTA M 3aITyCKAETCs MPOIIECC ero TeHepanuu (CM. puc.

1).

Sugnage Laa3%6

Pucynoxk 1 — Co3nmanue mpoekra

[Tocne co3nanus mpoekta Ha ocHoBe mmadiona URP (2D) ero neob6xoaumo
HACTPOUTH JUIsl MOOMIIbHBIX Matdopm. s storo B MeHto File — Build Settings
cienyet BriOpaTh Android B kauecTBe 11e1€BOH MI1aTHOPMEI (CM. puc. 2).

@ Build Profiles o x

Android

™. Add Build Profile

Pucynoxk 2 — HacTpoiika npoekra

CrenayrommM IIaroM sIBJISICTCS CO3JaHUE OCHOBHOW WIPOBOM CIICHBI, U
HAYMHAETCS OH C HACTPOUKHU Kamepbl (CM. puc. 3).



[Toctymnat. 2026. Nol ISSN 2414-4487

& uniys @ @ Asse & O Q @ lLlayout~

= Hierarchy i @ Inspecto &

i dy ® =v m~r Q-

B

Pucynok 3 — Hactpoiika kamepsl

B mnanky Sprites HeoO0XoauMo 100aBUTH 3apaHee IOATOTOBJICHHBIC
HU300pakeHust 1Jis Urpsl (cMm.puc.4).

Pucynox 4 — JlobaBneHnue n3o0paxxeHui

CrenyomuM II1aroM sIBIsiCTCS co3faanue (GoHa I UrpoBoit cuenbl. Jis
3TOro HeoOXOAMMO MepeMecTHTh u300paxenue background nz mamku Sprites B
CIICHy M HACTPOWThH €ro mapameTpbl TpaHCHOPMAIMK U OTPUCOBKH ISl MOJHOTO
MTOKPBITHS UTPOBOTO OKHA (CM.pHC.5).
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Pucynok 5 — Hactpotiika ¢ona urpsl

CrnenyromuM maroM Jo0aBisieM JaBa H300paKeHUsT €HOTAa, HAa KOTOPBIX
HEOOXO0MMMO HalTh otiauuus. Jljis 3Toro mepeMeniaeM H300pakeHus U3
nanky SPrites Ha CIieHy M HaCTpauBaeM HX MapaMeTpbl (CM.puc.6).

[0 %[ 5

Jlanee Ha OHO M300paXKEHUsI €HOTa HEOOXOIUMO J100aBUTH OTiHuMs. JIjs
TOro Tpedyercs co3JaTh TPU IYCTBIX OOBEKTa, KOTOpbIE OYIyT CIYKUTh
KOHTeHepamu 11 npeameToB. B Hierarchy HaxxuMaem npaBoil KHOTIKOM MBIIIH, U
B KOHTEKCTHOM MeHro BbiOupaeT Create empty m mepemmenossiBaem B Card 1,
Card 2 u Card 3. Ilocne co3gaHue OOBEKTOB HEOOXOAMMO WX HACTPOUTH
(cm.puc.7).
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Pucynok 7 — JloGaByieHue npeaMeToB

Jlns oToOpakeHus: cooOIIeHN He0OX0IMMO c0o3/1aTh B crieHe manensb (Ul ->
Panel) xak ¢oHOBy0 momioxky u TekcToBbii Oyok (Ul -> Text). [lanens
HacTpauBaeTcsi B Inspector: ycranaBiuBaroTcsi neHTpanbhbie sskops (0.5, 0.5) nns
aJIanTUBHOCTH, 3a7atoTcs pasmepbl 1420x601.8 nmukceneit, BHIOMpAETCS COPAUT U
HACTPaMBAETCS €T IBET U MTPO3PAUYHOCTh B KOMITIOHEHTE Image, a Tun oToOpaxeHus
ycTaHaBiuBaeTcs B Simple (cM.puc.8)

Paccmotpu
BHUMATEeAbHO
KapTuHku. Halidu
TPU OTAUYUS

Pucynok 8 — Hactpoiika nanenu

ITocne 3TOro BBINNOIHAETCS HACTPOWKA TEKCTOBOIO 3JIEMEHTA JUIsl BBIBOJA
yBegomiienust «lIpaBunbHo!». B komnonente Text (Legacy) BbiOupaercs mpudt
PlaypenSans-VariableFont wght ¢ xupueiM  Hauepranuem (Bold) wu
ycTaHaByiuBaeTcs pazmep 100 myHKTOB, UTO 00€CTIEYMBAET XOPOIIYIO BUAUMOCTD U
yutaeMocTh. B pasznene Rect Transform 3amaroTcsi TOuHbIE pa3Mepbl TEKCTOBOTO
nosst: mmpuHa 1211.9 u Beicota 601.8. Takxke nmporu3BOIUTCS BaXKHAsl HACTPOWKa
sikopelt (Anchors) — ux neHTpanbHas Touka ycrtaHaBiuBaeTcs B mo3ummu (0.5, 0.5),
YTO rapaHTUPYET CTAaOMIBHOE LIEHTPUPOBAHHOE OTOOpAKEHUE TEKCTAa HA dKpaHax
J0OBIX pazpenieHuit (cM.puc. 9).
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PaccmoTtpu
BHUMATEAbHO
KapTuHku. Haddu
Tpu OTAUYUS
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Pucynox 9 — Hactpoiika TEKCTOBOTO AJIEMEHTA IMaHE COOOIICHUI

Ji1st TekcToBOrO 351eMeHTa HacTpanBaeM mpudt Pangolin-Regular ¢ sxupHbim
HayepTaHueM u pasmepoM 140 mNyHKTOB C KUpHBIM Hadepranuem Bold,
BBIPaBHUBAHUE M0 LIEHTPY, BKIoUaeM noanep:xkky Rich Text nns popmarupoBanus,
a B Rect Transform 3amaem TouHble pa3mepbl TekcToBoro moiist: Width 1437,2,
Height 927,76 u ycranaBnuBaeM sikopst Anchors ¢ uentpom B Touke (0.5, 0.5)
(cm.puc.10).

Paccmotpu
BHUMATEAbHO
KapTuHku. Halou
TPU OTAUYUS

.....

Pucynok 10 — Hactpoiika I/IHCTpI/I UTPBI

[Tocne moGaBneHHUs BCeX HEOOXOAUMBIX KOMIIOHEHTOB HEOOXOIUMO CO3/IaTh
ckpunt nox HazBanueM differenceObjects. Ckpurnt differenceObjects.cs BeicTymaer
OCHOBHBIM YIIPABJISIONIMM KOMIIOHCHTOM HUTPBI, OTBEYAIOIIMM 3a JIOTUKY ITOMCKA
oTIIMuYui, 00pabOTKy BBOJa M BU3YyaldbHYIO OOpaTHyI cBs3b. [lpu 3amycke B
metoze Start() mporcxoaut WHUITIATA3AIIHS: OTIpEICTISAETCS Kamepa,
HACTpaWBaeTCs  ayJIHOUCTOYHHK,  TPOBEPSIOTCS  OOBEKTHI-OTIIMYUS U3
crircka differenceObjects (mpu HE0OXOAUMOCTH MM A00ABIIAIOTCS KOJUIAlaAEphl), a
TaK)Ke TIOJIrOTaBIMBAIOTCS 3JIEMEHTHI HHTEep(erica.

OOpaboTka kIMKOB U  Kacanmii mpoucxomut B Update(), rae
meton Processinput() mpeoOpa3yer dSKkpaHHbIE KOOpJAWHATHI B MHPOBBIE U
omnpezeseT BHIOpaHHbIH 00BEKT C YY4ETOM HCKITFOUCHHUS KIIMKOB I10 HHTEPAKTHBHBIM
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Ul-simemenTam. Ecmu 00BEKT  SABJIFETCS HEHAJICHHBIM OTJIMYHEM,
meton ProcessClickedObject() mobaBasier ero B CIHCOK HaWIACHHBIX, 3alycKaeT
AHMMUPOBAaHHBIH  KPyroBo A(G(GEeKT ¥  KPaTKOBPEMEHHYIO  IOJICBETKY,
BOCIIPOU3BOIMT 3BYK ycCIieXa U OOHOBJISICT CUETUHK Mporpecca.

[lpu  oOHapyXeHMHM BCEX OTJIMYUA  ABTOMATHYCCKH  3aIlyCKaeTCs
3aBepiatomias kopyruaa CompleteGame(), koTopasi BOCIPOM3BOIUT 3BYK MOOC/IBI,
OTOOpa)KaeT W CKPBIBACT IO3JPABUTEIIBHYIO IaHENb, IOCJIEC YEro BO3BpAIlaeT
UIrpoKa B TiaBHOe MeHI0. J[as ymoOCTBa OTIAaaKd B CKPUIT BCTPOEHA CHCTEMa
JOTMPOBAHUSA W KOHTEKCTHBIC MEHIO, MO3BOJISIOIINE TECTUPOBATH OT/CIbHBIC
¢ynkiun B pegaktope Unity.

using UnityEngine;

using UnityEngine.UI;

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

using System.Collections.Generic;

public class FindDifferencesGame : MonoBehaviour
{
[Header ("Game Settings")]
public List<GameObject> differenceObjects = new List<GameObject> () ;
public Material highlightMaterial;
public float highlightDuration = 0.5f;

[Header ("Circle Effect Settings")]

public GameObject circleEffectPrefab;

public float circleAnimationDuration = 0.5f;

public float circleStartSize = 0.1f;

public float circleFinalSize = 0.8f;

public Color circleColor = new Color(l1f, 0.5f, 0f, 0.8f);

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

[Header ("UI Settings")]

public RectTransform successPanel;
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 = new
Dictionary<GameObject, Material>();

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

private Camera mainCamera;

private Dictionary<GameObject, GameObject> objectCircles = new
Dictionary<GameObject, GameObject>();
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void Start ()

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

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

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 ($"=== VHULUVAJIMBAUUS UTPH ===", true);
Log ($"Bcero orsmumii: {totalDifferences}", true);

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

UpdateProgress () ;

StartCoroutine (DebugInfoCoroutine()) ;

void Update ()
{
if (useMouseInput && Mouse.current != 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;

}

private void CreateCirclePrefabIfNeeded()

{
if (circleEffectPrefab == null)

{

Log ("CozmaeMm npedpab kxpyroesoro sdpdexra...", 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;
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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, y, Color.clear);

}
}

texture.RApply () ;
return texture;

}

private void InitializeDifferenceObjects()
{

Log ("HacTporka oObekTOB-OTHIMuUMM:", true);

for (int 1 = 0; i < differenceObjects.Count; i++)
{
GameObject obj = differenceObjects[i];

if (obj == null)

{
Debug.LogError ($"O6vexkT-oTimure {i} B cnmcke paBeH null!");
continue;

}

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

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

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

}
SetupCollider (obj) ;

if (!obj.activeSelf)
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{

Log ($" ObpexT OBUT HEaKTMBEH, akTuBupyem", true);
obj.SetActive (true);

}

private void SetupCollider (GameObject ob7j)
{
bool hasCollider = obj.GetComponent<Collider>() !'= null |
obj.GetComponent<Collider2D>() != null;

if (hasCollider)

{
Log (s$" Kosumaimep yxe ecTs", true);
return;

}

SpriteRenderer spriteRenderer = obj.GetComponent<SpriteRenderer>();
if (spriteRenderer != null)
{

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

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

else

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

if (renderer != null)

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

}

else

{
Debug.LogWarning ($" He mory omnpenelmTb TuUll OOBEKTa IJig KOJIJIaMIepa:

{obj.name}l") ;
}
}
}

private void InitializeUTI ()

{
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") ||
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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 (" Kiuk no mHTepakTuBHOMY UI 3jeMeHTy (KHONKa M T.I.), MI'HOpupyeM",
true) ;
return;
}
GameObject clickedObject = FindObjectAtPosition (screenPosition);
if (clickedObject != null)
{
Log ($" HampeH ofBwekT: {clickedObject.name}", true);

ProcessClickedObject (clickedObject) ;
}

else

{
Log (" ObwexT He HaumeH", 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;

foreach (RaycastResult result in results)
{
Selectable selectable = result.gameObject.GetComponent<Selectable>();
if (selectable != null && selectable.interactable)
{
Log ($" Harpmen mHTepakTuBHEI UIL: {result.gameObject.name}", true);
return true;

Button button = result.gameObject.GetComponent<Button> () ;
Toggle toggle result.gameObject.GetComponent<Toggle> () ;
Slider slider = result.gameObject.GetComponent<Slider>();

if (button != null || toggle != null || slider != null)
{
Log ($" Harpen UI sJyileMeHT C KOMIIOHeHToM: {result.gameObject.name}",
true);
return true;

return false;

}

private GameObject FindObjectAtPosition(Vector2 screenPosition)
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{

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 ($" Tlonanmaume B 2D oBwexT: {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 ($" TomanmaHme B 3D o06bekT: {hit.collider.gameObject.name}", true);
return hit.collider.gameObject;

}

return null;

}

private void ProcessClickedObject (GameObject clickedObject)
{ if (differenceObjects.Contains (clickedObject))
{ if (!foundObjects.Contains (clickedObject))
{ foundObjects.Add (clickedObject) ;
foundDifferences++;

Log ($" HOBOE OTJIMUUE HAﬁﬂEHO! Bcero:
{foundDifferences}/{totalDifferences}", true);

CreateCircleEffect (clickedObject) ;

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

UpdateProgress() ;

if (foundDifferences >= totalDifferences)
{
StartCoroutine (CompleteGame ()) ;
}
}
else
{
Log (" Oro oTnuume yxe OBIJIO HallleHO paHee", true);
PlaySound (wrongSound) ;
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}
}

else

{

Log (" 3To0 He oTauume", true);
PlaySound (wrongSound) ;

}

private void CreateCircleEffect (GameObject targetObject)
{

if (circleEffectPrefab == null)

{
Debug.LogWarning ("llpedab xpyra He HazHauen!");
return;

if (objectCircles.ContainsKey (targetObject))
{

Log ($" VY obrwekTa {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;
SpriteRenderer circleRenderer = circleEffect.GetComponent<SpriteRenderer>();
if (circleRenderer == null) yield break;

float elapsedTime = 0f;
Vector3 startScale = Vector3.one * circleStartSize;
Vector3 targetScale = Vector3.one * circleFinalSize;

Color startColor = new Color(circleColor.r, circleColor.g, circleColor.b,

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)
{
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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 OTJIN4YMA HAUOEHH! ===", true);
PlaySound (winSound) ;
yield return new WaitForSeconds (0.5f);
ShowSuccessMessage () ;
StartCoroutine (LoadMenuAfterDelay (messageShowTime + 1f));

}

private void PlaySound (AudioClip clip)
{

if (clip != null)

{
Log ($" Bocnpomszeemenue 3Byka: {clip.name}l", true);
if (audioSource != null)

{
audioSource.PlayOneShot (clip) ;
}
else
{
AudioSource.PlayClipAtPoint (clip, mainCamera.transform.position, 1f);
}
}
else
{
Debug.LogWarning (" 3BYyKOBOM KJIMI He HasHaueH!");
}
}

private void ShowSuccessMessage ()
{

if (successPanel == null) return;
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successPanel.gameObject.SetActive (true) ;
if (messageText != null)
messageText.text = $"lMlozmparnsem! Bel nHauym Bce {totalDifferences}
orymumsal";

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

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

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

{
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 MeHw: {menuSceneName}", true);
SceneManager.LoadScene (menuSceneName) ;

}

private IEnumerator DebugInfoCoroutine ()

{

yield return new WaitForSeconds (1f);

Log ("=== MHOOPMALIMA O CUCTEME ===", true);

Log ($"Kamepa: {mainCamera.name}", true);

Log ($"Tun xamepr: { (mainCamera.orthographic ? "Oprorpadmuueckas (2D)"
"llepcnexTusBHas (3D)")}", true);

Log ($"Pasmep skpaHa: {Screen.width}x{Screen.height}", true);

Log ($"Ob6rwexkToB-oTomuuti: {differenceObjects.Count}", true);

(

Log ($"O6pekToB Hammeno: {foundDifferences}", true);

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

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

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

Log ($"Ilpedpab xpyra: { (circleEffectPrefab != null ? "Hashauen" : "He
HazsxHauen") }", true);

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

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

Log ("Knukarnre/xacamrecb OOBEKTOB-OTIMUMM", true);

}

private void Log(string message, bool forcelLog = false)

{
if (debugMode || forcelog)

{
Debug.Log (message) ;
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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: BOCHPOM3BEHmEeH 3BYK ycnexa', true);
}
else
{
Debug.LogWarning ("3Byk ycnexa He Hasz3HaueH!");
}
}

[ContextMenu ("TecT: BocnpomsBecTHu 3Byk nodens") ]
private void TestWinSound ()
{
if (winSound != null)
{
PlaySound (winSound) ;
Log ("TecT: BOCHpPOM3BEHmeH 3BYK nobenw", true);
}
else
{
Debug.LogWarning ("3Byk nobenel He Haz3HaueH!");
}
}

[ContextMenu ("TecT: [lpoBepMUThb MNEPBHEM OOBEKT") ]
private void TestFirstObject ()
{
if (differenceObjects.Count > 0)
{
GameObject testObj = differenceObjects[0];
if (testObj != null)
{
Log ($"TecT: npoBepka obvexra {testObj.name}", true);
ProcessClickedObject (testObj) ;

}

[ContextMenu ("TecT: 3aBepumTb UIpy") ]
private void TestCompleteGame ()
{
foundDifferences = totalDifferences;
StartCoroutine (CompleteGame()) ;

}

[ContextMenu ("TecT: Co3maTb »ddeKT KpyTa Ha HepBOM oObekTe") ]
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private void TestCircleEffect ()
{

if (differenceObjects.Count > 0)
{
GameObject testObj = differenceObjects[0];
if (testObj != null)
{
CreateCircleEffect (testObj);
}

}

[ContextMenu ("TecT: YmanuTb BCe 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();

Ckpunt differenceObjects neobxoaumo mo6aButh k oObekrtam Card 1,
Card 2, Card 3. B kxaxmoM 0OBeKTe ClIeAyeT HACTPOMUTh MEXaHHM3M HUIphL. B
cniucok Difference Objects cineayer mocienoBaTebHO J00aBUTh UTPOBBIE OOBEKTHI
— Card_1, Card_2 u Card_3 4To 1mO3BOJUT UTPOBOM CUCTEME HICHTH()HUIINPOBATH
UX Kak 1enw i moucka. Jlamee TpeOyeTcs HACTPOUTh BH3YalbHYIO U
ayInooOpaTHYIO CBsI3b: HA3HAUMTH MaTepuan 11 BpeMenHou noaceetku (Highlight
Material) u Hactpouts mapametpsl kpyrosoro 3¢¢ekra (Circle Effect Settings),
BKJTFOYAs! TUTETHHOCTh aHUMAIIMH, Ha4aIbHBIA ¥ KOHCYHBIA pa3Mep, a TAaKKe IBET
KOJIbI[a; KPOME TOTO, Ba)XHO JOOABUTH 3BYKOBBIE KIHITBI IS MPABUIBLHOTO M
HETMPaBUJILHOTO BhIOOpa, a Takxke s mobensl. [[ns oToOpakeHHs mporpecca U
CUCTEMHBIX  COOOIIEHWHA  HEOOXoauMO  CBs3aTh  cooTBeTcTByromme  Ul-
anmeMeHThl: Success Panel s  manenu  ycmexa, Message  Text anmst  Tekcra
yBenoMiieHuit u Progress Text miis cuérurka HalIeHHbIX OTInYuid (cM. puc. 11).
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Paccmotpu
BHumaTeAbHO
KapTuHiu. Halidu
TPU OTAUMUS

Pucynok 11 — Jlo6aBnenue ckpunrta k komnonenty GameManager u HacTpoiika
KOMITOHEHTa

WroroBbiit pe3ynbTatT co3qanus urpbl «UeTBepThlil TUIIHUN (M. puc.12).

PaccmoTpu
BHUMaTeAbHO
KapTuHkuU. Hatiou
TPU OTAUYUS

Pucynok 12 — I'oroBas urpa «HeTBepThlil JIUIIHA

4. BuIBOaBI

B mannoM paboTte ObLT ITOKa3aH MPOIECC Co3aaHus Urpbl « Haiiam oTinmamsy ¢
ITOMOIIIBI0 KPOCCIUIAT(GOPMEHHOM CpeAbl I CO3/IaHus MHTepakTUBHBIX 2D u 3D
npwioxkeHui. HaydHasi cTaThss MOXKET CIYXUTh METOJWYECKUM TOCOOMEM B
y4eOHOU JesITeIbHOCTH.



[Toctymnat. 2026. Nol ISSN 2414-4487

bubauorpadguyecknii cnucox

1.

VYuapoBa A. E. Pa3zpabotka urpel Ha mnatdopme Unity // Texnuueckue u
€CTECTBEHHbIC HAyKW: Buepa, cerojHs, 3aBTpa: COOpPHHMK HAy4YHBIX CTaTei.
Bonrorpan: O0ectBo ¢ orpannueHHoi oTBeTcTBeHHOCTHIO "Chepa”, 2024. C.
22-25.

dact . A. Pa3paborka 2D urp ¢ ajnemMeHTaMH TOJIOBOJIOMOK Ha IiaTdopme
Unity // V MexayHapoaHas HaydyHass KOH(DEpEeHIIUS 10 MEXIUCIUIUIMHAPHBIM
UCCleoBaHUsIM: cOOpHUK cTaTeil V MexayHapoaHoW HaydyHOW KOH(]epeHIH
0 MEXIUCLUUIIMHAPHBIM HccienoBaHusM, ExarepunOypr, 15 anpens 2024
roma. EkarepunOypr: OOIECTBO C OrpaHUYEHHOW OTBETCTBEHHOCTHIO
"Unctutyt Hudporoit dxonomuku u [Ipasa", 2024. C. 266-269.

MaxkcumoB H. B. Pa3pabotka MmoommsHO# 2D urper "Bootur Jump" wa Unity //
@dyHIaMeHTalbHbIE U TPUKJIAJAHBIE ACHEKThl Pa3BUTHUS COBPEMEHHOW HAYKHU:
CO6opHuk TpynoB no marepuanam XV MexIyHapoIHOTO KOHKypca Hay4dHO-
uccienoBarenbckux pador, Yda, 04 ngexabps 2023 roma. Yda: OOGmiecTBO C
OrpaHUYECHHON OTBETCTBEHHOCTHIO "'HayuHo-u3gartenbckuil LeHTp "BecTHuk
Hayku", 2023. C. 306-308.

Jlrooua A. A. Cozganue 2D-urper «06-y-y-m» Ha gBwkke Unity //
@dyHIaMeHTaIbHbIE U MPUKIIAIHBIE UCCIIEIOBAHUS MOJIOABIX yueHbIX: COOpHUK
Hay4HbIX TpyAoB XV Bcepoccuiickoil Hay4HO-NPAKTHYECKOW KOH(PEPEHIINH
CTYJIEHTOB, aCIIMPAHTOB U MOJIOJBIX YUEHBIX, HoBOKy3Henk, 07-25 anpens 2025

roga. HoBoky3Henk: KemepoBckuii rocygapcTBeHHbld yHuBepcuret, 2025. C.
167-169.



