JIOJATOK A

['padiunnmii matepian kBanidikaiiiHoi poooTH
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KBAJI®IKAIIIMHA POBOTA

«Po3po0Oka irpoBoro 3acTocyHky B xkaHpi Casual

Ha ocHoB1 narepHy MVC Ta texnomorii Unity)»

BukoHaB:
cr. rp. KIVKI-21-5 Ma3zypenko O.E.

KepiBuuk: ct.BuKI. @omiuoB O.O.

AKTYAJIBHICTb TEMHA

«  Kanp runner € cTabiJIbHO MOMYJIIPHAM Y MOOLIBHOMY CEIrMEHTI irpoBOi IHIYCTPIl 3aBISKH IPOCTOMY

YIIPaBIIiHHIO Ta HIBHAKOMY TeHMILIEIO;

*  CrBopeHHs HeCKJIaiHOT, ajle (PyHKIIOHAIBHOI IPH JJa€ 3MOTY JIOCIIIMTH KITIOYOBI aCHEKTH apXiTEeKTypH,

ONTUMI3aLil i B3a€MOJIii MK KOMIIOHEHTaMH B IrPOBOMY 3aCTOCYHKY

*  Bukopucranns madinony MVC 3abe3nedye MOIYIbHICTB, 3pYYHICTh CYIIPOBOIY i MOKIUBICT

MaciTabyBaHHS KOy, IO Bi/ITIOBi/Ia€ Cy4acHUM BHMOTaM JI0 CTPYKTYpH IIPOrPaMHOr0 3a0e3MeueHHs;

»  Peanizamis irpoBoi oriku B Unity 103BoJIs€ iHTerpyBaT rpadiky, aHiMaIito, (pi3HKy Ta 3BYK B €]IHHE

cepejioBHIIIe Oe3 MOTPeOH y CTOPOHHIX PYIIisX.
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AmnaJi3 ;kanpy Casual ta Runner

JKanp Casual opieHTOBaHMIi Ha IHPOKY ayHTOPiI0, XapaKTEPU3y€EThCS IPOCTHM YIIPaBIiHHSIM,

KOPOTKHMH irpOBPlMH cecisiIMi Ta HEBUCOKHM TIOPOTOM BXOJY,

Runner-irpu € mipkanpoM casual, y SKoMy HepcoHa aBTOMAaTHYHO PyXa€eThesl BIIEPE]l, a IpaBellb pearye

Ha MEePEeNIKO/IU IUISIXOM CBaiiIiB a00 HaTHCKAHb;
OCHOBHI MEXaHIKU: YXHJICHHS, CTpUOKH, GOHYCH, TOCTYNOBE YCKJIA{HEHHS, HECKIHUEHHE Cepe/IOBUIIIE;

ITpocTora peanizanii Ta MacIiTaOyBaHHS POOUTH JKaHP 3pYUHUM JUISl iHMBITyaIbHOT 200 HABYAILHOT

po3pobku B cepemoBui Unity.

AHaJi3 irpoBux pyuiiB

IrpoBi pymii — 11e mporpamMHi maThopmu, SKi 3a0e3nedyroTh Bidyalizalito, (izHky, 00poOKy BBEICHHS Ta

iHII1 6a30B1 KOMIIOHEHTH TPH;
Haitnommpenimi pymii: Unity, Unreal Engine, Godot — kokeH Ma€ BlIacHi IepeBaru ta cepy 3acTocyBaHHS;

Unity opuH i3 HalfmonmysipHimmX pymiis uist 2D/3D irop, Mae Benuky 6a3y akTHBIB, miaTpuMKy C# i ipocTy

IHTerpaiko 3 mwiarhopmMamu;

Unreal Engine mnporonye BUCOKHIA rpadigHUil piBeHb i BAKOPUCTOBYE MOBY C-++, IpOTe Ma€ BUIIHI ITOPIT
BXOJLY;
Godot € BiIKpUTHM py1IieM 3 BiacHOI MoBoro GDScript, opieHTOBaHMIT Ha iHITi-PO3POOHHKIB 1 JIETKi IPOSKTH;

Bubip pymiis 3a1exuTh BiI HUIEH, CKIaJHOCTI IPOEKTY, KOMAH/IU pO3p0oOKH Ta IIJILOBOI IIaT(HOPMH.
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IlopiBHSAHHS apXITEKTYPHHUX NATEPHIB

Model
Oueye CIPYRIVPY Sanms
nanp OO ICTOCYIOK. 100
BLAOGPE I 0. Caene
View Controller

—— - [V

LIRIY IOTTKY

Presenter

BLanonyiae s sLo0pascins F_ MNP . OTPHAMYE OHOR ICHIS KL
AP KOPHCTYRA'E Ha THCRae View, nons nosuioseise Model
«IOAITH 10 KoMK WO EreNEN T
Ipus'aska 1annx
. | .
View “ ViewModel
N /

Jlii KopHeTyBava

OHOBIeHHA
iHTepdeiicy

Bi l\‘l’\[\(l)l\'k‘llll)l ra lorika Bl llN-Ypll'A\'CHII)i

Pymiiii Unity

*Unity — 0JiMH i3 HaHIONYJIAPHIINX PYIIIiB JUls
ctBopeHH: 2D- Ta 3D-irop, mATpHMY€ KpociiaTdhopMeHy
PO3poOKy:

*Mae 3pyuHHIT peJaKTOp CIIEH, CHCTEMY KOMIIOHEHTIB Ta
Bi3yallbHe pejlaryBaHHS iHTepQelicy;

*OCHOBHOIO MOBOIO IporpamyBanHs € C#, 0 NoeHye
BHCOKY IPOJYKTHBHICTb 13 IPOCTOTOI0 CHHTAKCHCY;
*Besmka Ga3a roToBuX pimens 1 acceriB y Unity Asset
Store npHCKOPIOE pO3poOKy;

*I'HydKa CTPyKTypa J03BOJIAE Peasi3oByBaTH SK IPOCTI,

TaK 1 CKJIa/(HI apXiTeKTypHi IaTepHH, 30kpema MVC.

Model

bisnec Jgorika ta Jani




ApXITEeKTypa NpPoeKTy

+ PlaySound()
+ SetVolume()

MamMenuView

e

- a0 '—’I AudioManager

+ StartGame() }—-I g P
+ totalScore: int
+ multiplier: float
+ coms: int

ScoreModel + AddScore()

+ AddComn()

+ GetScore()

+ GetComs()

+ 1sImmortal: bool
G .
+ currentLane: int

+ UpdateScore()

bool
//_.l:comwow

+ HandleInput() SUpcateCotns()
PlayerController :"s‘i“:r(‘))
+ OnCollision() \.1 ] + ShowLosePanel()
GameUlIView + PauseGamel()
+ ResumeGame()
\ ResumeScript l + Resume()
Bonusinaicator | 1 A0,
SwipeController | + DetectSwipe()
ScoreModel
AudioManager
+ totalScore: nt GameStateModel
+ multiplier: float + musicVolume: float
+ coms: int + isimmortal: bool + sfxVolume: float
+ AddScore() + isSliding: bool + SetMusicVolume()
+ AddCoin() + currentLane: int + SetSFXVolume()
+ GetScore() + PlaySound()
+ GetCoins()
SwipeController ThGeomsir RandomSpawn
+
+ tap: bool hleP'mfabs'[] + spawnChance: float
bt + activeTiles: List : : !

+ swipeLeft/Right/Up/Down: bool + objectToSpawn: GameObject

+ DeectSvpel) + ByonTie) + St

+ DeleteTile()
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View yacTuHa

ScoreView Uh—_—— MainMenuView | |  Settingsiew
+ UpdateScore() : :ﬁg:g::::{n:;ﬂ” + ShowMenul() + UpdateSliders()
+ UpdateComs() +Upd mb“) + Showstats() + ApplySettmgs()
Bonusdiaor LosePanel | | PausePanel Raate F————
Iﬁi’imi‘f?m’“’ ++S}m; P | [+ upta | | 4 FlonPpr
+ UpdateSlideri)

Controller yacTuna

PlayerController
+ HandleInput() SwipeController Pausescript ResumeScrpt
+ Jump() + DetectSwipe() + ResumeGame()
+ Sli 2 +
H gl;%e;])h L + swipeLefyRight/Up/Down PauseGame() + RetumToMenu()
+ ApplyBonus()
MainMenu SettingsScript RandomSpawn
+ PlayGame() + Loadsliders() + Start()
+ ShowSettings() + SetMusicVolume()
+ ExitGame() + SetSFXVolume() + InstantiateObject()
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I'enepanis piBHA

YupasiiiHHS IIepPCOHAXKEM




Inrepdeiic kopucryBaua

Go to menu

Highest score:
5327

BucHoBxn

V Mexkax mpoekTy OyIo pealizoBaHO Ipy B JKaHpi runner 3 apXiTekryporo MVC;

Bukopucranms mabnony MVC 3abe3nedmio 4iTke po3aUIeHH JIOTIKH, iHTepdeiicy Ta JaHHX;

Peari3oBaHO yIpaBIiHHSI ePCOHAXKEM, JHHAMIYHY I'eHepalliio PiBHA, CHCTeMY GOHYCIB 1 IiJIpaXyHOK OYOK;
CTBOpEeHO NMOBHOLIHHHH iHTepdelic KopHCTyBada 3 MEHIO, HaJAIITYBaHHAMH, 11ay3010 Ta €KPAHOM IOPa3KH;
ToTOBHIT IPOTOTHII € OCHOBOKO JUISI ITOAJIBIIOTO PO3BHTKY;

Po6ota mo3Bonmia 3akpinuty npaktHyHi HaBuuky B Unity, C# Ta opranizamii irpoBoi apXiTeKTypH.
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Jlictuar 1.1
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JIOJIATOK B

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

public class PlayerController

{

private
private
private
private
private
private
private
private
private
private
private
private

MonoBehaviour

CharacterController controller;
CapsuleCollider col;

Animator anim;

Vector3 dir;

ScoreModel score;

Vector3 originalColliderCenter;
float originalColliderHeight;
float originalColliderRadius;
Vector3 originalControllerCenter;
float originalControllerHeight;
int sessionCoins = 0;
AudioSource takeSound;

public AudioSource backgroundMusic;

[SerializeField] private float speed;
[SerializeField] private float jumpForce;
[SerializeField] private float gravity;
[SerializeField] private int coins;
[SerializeField] private GameObject losePanel;
[SerializeField] private GameObject scoreText;
[SerializeField] private Text coinText;
[SerializeField] private ScoreModel scoreScript;
private bool isSliding;

private bool isImmortal;

private

public float lineDistance

int lineToMove = 1;
= 4;

private float maxSpeed = 85;
void Start ()
{
anim = GetComponentInChildren<Animator>();

controller = GetComponent<CharacterController>();

col = GetComponent<CapsuleCollider>();
Time.timeScale = 1;

score = scoreText.GetComponent<ScoreModel> () ;
score.scoreMultiplier = 1;

coins = PlayerPrefs.GetInt ("coins");

coinText.text =

coins.ToString () ;

StartCoroutine (SpeedIncrease());

originalColliderCenter =

col.center;
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originalColliderHeight = col.height;
originalColliderRadius col.radius;

controller.center;
controller.height;

originalControllerCenter
originalControllerHeight

sessionCoins = 0;

coinText.text = sessionCoins.ToString();
takeSound = GetComponent<AudioSource>();
isImmortal = false;

private void Update ()

{
if (!'isSliding)
{
col.center = originalColliderCenter;
controller.center = originalControllerCenter;

if (SwipelInputController.swipeRight && lineToMove < 2)
lineToMove++;

if (SwipelInputController.swipeleft && lineToMove > 0)
lineToMove-—;

if (SwipelnputController.swipeUp &&
controller.isGrounded)
Jump () ;

if (SwipelInputController.swipeDown && !'isSliding)

if (!controller.isGrounded)
StartCoroutine (SmoothFallToGround()) ;

StartCoroutine (Slide ());
anim.SetBool ("isRunning", controller.isGrounded &&
'isS1liding) ;

Vector3 targetPosition = transform.position.z *
transform. forward + transform.position.y * transform.up;

if (lineToMove == 0) targetPosition += Vector3.left *
lineDistance;
else if (lineToMove == 2) targetPosition +=

Vector3.right * lineDistance;

if (transform.position != targetPosition)

{
Vector3 diff = targetPosition - transform.position;
Vector3 moveDir = diff.normalized * 25 *



Time

diff

hit)

.deltaTime;
controller.Move (moveDir.sgrMagnitude <
.sgrMagnitude ? moveDir : diff);
}
}

private void Jump ()

{
dir.y = jumpForce;
anim.SetTrigger ("isJumping") ;
RaiseColliderForJump () ;

}

private void RaiseColliderForJump ()

{
float offsetY = 0.2f;

col.center = new Vector3(
originalColliderCenter.x,
originalColliderCenter.y + offsety,
originalColliderCenter.z

) ;

controller.center = new Vector3(
originalControllerCenter.x,
originalControllerCenter.y + offsety,
originalControllerCenter.z

) ;

Invoke (nameof (ResetColliderPosition), 0.6f);

}

private void ResetColliderPosition ()
{
if (!'isSliding)
{
col.center = originalColliderCenter;
controller.center = originalControllerCenter;

}

void FixedUpdate ()

{
dir.z = speed;
dir.y += gravity * Time.fixedDeltaTime;
controller.Move (dir * Time.fixedDeltaTime) ;

}

private void OnControllerColliderHit (ControllerColliderHit

{
if (hit.gameObject.tag == "obstacle")

{
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if (isImmortal)

{
Destroy (hit.gameObject) ;
isImmortal = false;

}

else

{
backgroundMusic.Stop () ;
losePanel.SetActive (true) ;
int lastRunScore = scoreScript.CurrentScore;
int bestScore = PlayerPrefs.GetInt ("bestScore",

if (lastRunScore > bestScore)
PlayerPrefs.SetInt ("bestScore",

lastRunScore) ;

}

Time.timeScale = 0;

private void OnTriggerEnter (Collider other)

{

}

if (other.gameObject.CompareTag ("coin"))

{

coins++;

sessionCoins++;

PlayerPrefs.SetInt ("coins", coins);
coinText.text = sessionCoins.ToString();

takeSound.Play () ;

Destroy (other.gameObject) ;
}

if (other.gameObject.CompareTag ("BonusStar"))
{

StartCoroutine (StarBonus () ) ;

Destroy (other.gameObject) ;
}

if (other.gameObject.CompareTag ("BonusShield"))
{

StartCoroutine (ShieldBonus () ) ;

Destroy (other.gameObject) ;

private IEnumerator SpeedIncrease()

{

yield return new WaitForSeconds (4);
if (speed < maxSpeed)
{

speed += 0.5f;



StartCoroutine (SpeedIncrease())

}

private IEnumerator Slide()

{

isSliding = true;
anim.ResetTrigger ("isJumping") ;
anim.SetBool ("isRunning", false);
anim.SetTrigger ("isSliding");

float duration = 1.0f;

col.height = originalColliderHeight / 2f;
col.radius originalColliderRadius / 1.5f;

controller.height = originalControllerHeight;

col.center = originalColliderCenter;
controller.center = originalControllerCenter;

yield return new WaitForSeconds (duration);

col.height originalColliderHeight;
col.radius = originalColliderRadius;
controller.height = originalControllerHeight;

col.center = originalColliderCenter;
controller.center = originalControllerCenter;

isSliding = false;
}

private IEnumerator StarBonus ()

{

score.scoreMultiplier = 2;
yield return new WaitForSeconds (5) ;
score.scoreMultiplier = 1;

}

private IEnumerator ShieldBonus ()

{

isImmortal = true;
yield return new WaitForSeconds (30);
isImmortal = false;

}

private IEnumerator SmoothFallToGround ()
{

float duration = 0.5f;

float elapsed = 0f;

float startY = transform.position.y;
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while (elapsed < duration)

{
elapsed

+= Time.deltaTime;

float moveY = -startY * Time.deltaTime / duration;
controller.Move (new Vector3 (0, moveY, 0));

dir.y =

0;

yield return null;

}

dir.y = 0;

Jlictuur 1.2

using UnityEngine;

public class SwipelInputController : MonoBehaviour

{

public static bool tap, swipelLeft, swipeRight, swipeUp,
swipeDown;
private bool isDraging = false;

private Vector?2

startTouch, swipeDelta;

private void Update ()

{

tap = swipeDown = swipeUp = swipeleft = swipeRight =

false;

if (Input.GetMouseButtonDown (0))

{

tap = true;
isDraging = true;
startTouch = Input.mousePosition;

}

else if (Input.GetMouseButtonUp (0))

{

isDraging = false;

Reset () ;
}

if (Input.touches.Length > 0)

{

if (Input.touches[0].phase == TouchPhase.Began)
{
tap = true;
isDraging = true;
startTouch = Input.touches[0].position;
}
else if (Input.touches[0].phase == TouchPhase.Ended

Input.touches[0] .phase == TouchPhase.Canceled)
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isDraging = false;
Reset () ;
}
}
swipeDelta = Vector2.zero;

if (isDraging)
{
if (Input.touches.Length > 0)

swipeDelta = Input.touches[0].position -
startTouch;
else if (Input.GetMouseButton (0))
swipeDelta = (Vector2) Input.mousePosition -
startTouch;

}

if (swipeDelta.magnitude > 100)
{

float x swipeDelta.x;
float y = swipeDelta.y;

if (Mathf.Abs(x) > Mathf.Abs(y))
{
i1f (x < 0)
swipelLeft = true;
else
swipeRight = true;
}

else
{
if (y < 0)
swipeDown = true;
else
swipeUp = true;
}
Reset () ;

}

private void Reset ()

{

startTouch = swipeDelta = Vector2.zero;
isDraging = false;
}
}
Jlictunar 1.3

using UnityEngine;
using UnityEngine.SceneManagement;
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using UnityEngine.UI;

public class GameUIView : MonoBehaviour

{

[SerializeField] Text recordText;

public void RestartLevel ()
{

SceneManager.LoadScene (0) ;

public void ToMenu ()
{

SceneManager.LoadScene (1) ;
Time.timeScale = 1;

Jlictuur 1.4

using UnityEngine;
using UnityEngine.UI;

public class ScoreModel : MonoBehaviour

{
[SerializeField] private Transform player;
[SerializeField] public Text scoreText;
private int totalScore;

public int scoreMultiplier;
public int CurrentScore => totalScore;

private void FixedUpdate ()
{

totalScore += scoreMultiplier;
scoreText.text = totalScore.ToString()

Jlictuur 1.5

using UnityEngine;
using System.Collections.Generic;

public class TileGenerator : MonoBehaviour

{
public GameObject[] tilePrefabs;

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

private float spawnPos = 0;
private float tileLength = 100;
[SerializeField] private GameObject initialTile;

69



[SerializeField] private Transform player;
private int startTiles = 6;

void Start ()

{
activeTiles.Add(initialTile);
spawnPos += tilelLength;

for (int 1 = 1; i < startTiles; 1i++)
{
SpawnTile (Random.Range (0, tilePrefabs.Length));
}
}

void Update ()
{

if (player.position.z - 100 > spawnPos - (startTiles *
tileLength))

{
SpawnTile (Random.Range (0, tilePrefabs.Length));

if (activeTiles.Count >= startTiles - 1)
{

DeleteTile () ;
}

}

private void SpawnTile (int tileIndex)
{

GameObject nextTile =
Instantiate(tilePrefabs[tileIndex], transform.forward *
spawnPos, transform.rotation);

activeTiles.Add (nextTile) ;

spawnPos += tilelength;

}

private void DeleteTile()
{

Destroy (activeTiles[0])
activeTiles.RemoveAt (0)

4
4

Jlictuur 1.6

using UnityEngine;

public class RandomSpawn : MonoBehaviour
{
[Range (0f, 100f)]
public float spawnChance = 50f;
public GameObject objectToSpawn;
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public bool keepSelfIfNoSpawn = false;

void Start ()
{

float roll = Random.Range (0f, 100f);
if (roll <= spawnChance)

{

if (objectToSpawn != null)

{

Instantiate (objectToSpawn, transform.position,

transform.rotation) ;

}
}

else

{

if (!'keepSelfIfNoSpawn)

{

Destroy (gameObject) ;

}

Jlictunr 1.7

using System.Collections;

using System.Collections.Generic;

using UnityEngine;

public class CameraView : MonoBehaviour

{

[SerializeField] private Transform player;

private Vector3 offset;

void Start ()
{

offset = transform.

}

void FixedUpdate ()
{
Vector3 newPosition
transform.position.y, offse
transform.position

}

Jlictuur 1.8

using UnityEngine;

position - player.position;

= new Vector3(transform.position.x,
t.z + player.position.z);
= newPosition;

using UnityEngine.SceneManagement;

using UnityEngine.UI;

public class MainMenuView

{

MonoBehaviour
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[SerializeField] private Text coinsText;
[SerializeField] private Text bestScoreText;

private void Start ()

{
int coins = PlayerPrefs.GetInt ("coins");
coinsText.text = coins.ToString();

int bestScore = PlayerPrefs.GetInt ("bestScore"
bestScoreText.text = bestScore.ToString() ;

public void PlayGame ()
{

SceneManager.LoadScene (0) ;
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