
ДОДАТОК А 

Звіт результатів перевірки на унікальність тексту в базі хнуре 
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ДОДАТОК Б 

Програмний код генерації карти за допомогою алгоритму клітинного автомата 

 

using System.Collections.Generic; 

using System.Diagnostics; 

using System.Linq; 

using UnityEngine; 

using UnityEngine.Tilemaps; 

using Debug = UnityEngine.Debug; 

using Random = System.Random; 

 

public class CellularAutomataLevel : MonoBehaviour 

{ 

    [Header("Map Settings")] 

    public int width = 50; 

    public int height = 50;  

    [SerializeField] private int fillPercent = 45; 

    [SerializeField] private int smoothingIterations = 5; 

    [SerializeField] private int seed = 1111; 

     

    [Header("Path Settings")] 

    public Vector2Int start = new Vector2Int(1, 1); 

    public Vector2Int end; 

    private List<Vector2Int> validPositions; 

 

    private Random rand; 

    // 0 = wall, 1 = floor 

    private int[,] map; 

     

    [Header("Tilemap Settings")] 

    public Tilemap tilemap; 

    public TileBase floorTile; 

    public TileBase wallTile; 

    public TileBase exitTile; 

 

    void Start() 

    { 

        validPositions = new List<Vector2Int>(); 
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        end = new Vector2Int(width - 2, height - 2); 

        RegenerateMap(); 

    } 

 

    public Vector2Int FindValidFloorPosition() 

    { 

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

        { 

            for (int y = 0; y < height; y++) 

            { 

                if (map[x, y] == 1) 

                { 

                    return new Vector2Int(x, y); 

                } 

            } 

        } 

        return start;  

    } 

 

    public void RegenerateMap() 

    { 

        Stopwatch sw = new Stopwatch(); 

        sw.Start(); 

         

        rand = new Random(seed); 

        GenerateMap(); 

        for (int i = 0; i < smoothingIterations; i++) 

        { 

            SmoothMap(); 

        } 

         

        EnsurePath(); 

         

        RemoveUnreachableZonesAndEnemies(); 

         

        DrawMap(); 

        sw.Stop(); 

        Debug.Log($"Map generated in {sw.ElapsedMilliseconds}ms"); 

        EventBroker.CallOnMapGenerated(); 
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    } 

 

    void DrawMap() 

    { 

        tilemap.ClearAllTiles(); 

        validPositions.Clear(); 

 

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

        { 

            for (int y = 0; y < height; y++) 

            { 

                TileBase tile; 

                 

                if (map[x, y] == 1) 

                { 

                    tile = floorTile; 

                    validPositions.Add(new Vector2Int(x, y)); 

                } 

                else 

                { 

                    tile = wallTile; 

                } 

                 

                tilemap.SetTile(new Vector3Int(x, y, 0), tile); 

            } 

        } 

 

        tilemap.SetTile(new Vector3Int(end.x, end.y, 0), exitTile); 

    } 

     

    void GenerateMap() 

    { 

        map = new int[width, height]; 

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

        { 

            for (int y = 0; y < height; y++) 

            { 

                if (x == 0 || y == 0 || x == width - 1 || y == height - 1) 

                    map[x, y] = 0; 
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                else 

                    map[x, y] = (rand.Next(0, 100) < fillPercent) ? 1 : 0; 

            } 

        } 

    } 

 

    void SmoothMap() 

    { 

        int[,] newMap = new int[width, height]; 

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

        { 

            for (int y = 0; y < height; y++) 

            { 

                int floorCount = CountFloorNeighbors(x, y); 

                if (floorCount > 4) 

                    newMap[x, y] = 1; 

                else if (floorCount < 4) 

                    newMap[x, y] = 0; 

                else 

                    newMap[x, y] = map[x, y]; 

            } 

        } 

        map = newMap; 

    } 

     

    public List<Vector2Int> GetValidPositions() 

    { 

        return validPositions; 

    } 

 

    int CountFloorNeighbors(int gridX, int gridY) 

    { 

        int count = 0; 

        for (int neighborX = gridX - 1; neighborX <= gridX + 1; 

neighborX++) 

        { 

            for (int neighborY = gridY - 1; neighborY <= gridY + 1; 

neighborY++) 

            { 
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                if (neighborX >= 0 && neighborX < width && neighborY >= 0 

&& neighborY < height) 

                { 

                    if (neighborX != gridX || neighborY != gridY) 

                        count += map[neighborX, neighborY]; 

                } 

                else 

                { 

                    count++; 

                } 

            } 

        } 

        return count; 

    } 

     

    public Random GetRandom() 

    { 

        rand = new Random(seed); 

        return rand; 

    } 

 

    void EnsurePath() 

    { 

        if (!PathExists(start, end)) 

        { 

            CarvePath(start, end); 

        } 

    } 

 

    public bool PathExists(Vector2Int from, Vector2Int to) 

    { 

        bool[][] visited = new bool[width][]; 

        for (int i = 0; i < width; i++) 

        { 

            visited[i] = new bool[height]; 

        } 

 

        Queue<Vector2Int> queue = new Queue<Vector2Int>(); 

        queue.Enqueue(from); 
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        visited[from.x][from.y] = true; 

 

        while (queue.Count > 0) 

        { 

            Vector2Int current = queue.Dequeue(); 

            if (current == to) 

                return true; 

 

            foreach (Vector2Int dir in Directions()) 

            { 

                Vector2Int neighbor = current + dir; 

                if (InBounds(neighbor) && !visited[neighbor.x][neighbor.y] 

&& map[neighbor.x, neighbor.y] == 1) 

                { 

                    visited[neighbor.x][neighbor.y] = true; 

                    queue.Enqueue(neighbor); 

                } 

            } 

        } 

        return false; 

    } 

 

    void CarvePath(Vector2Int from, Vector2Int to) 

    { 

        Vector2Int current = from; 

        int maxSteps = width * height; 

        int steps = 0; 

 

        while (current != to && steps < maxSteps) 

        { 

            map[current.x, current.y] = 1;  

            List<Vector2Int> possibleMoves = new List<Vector2Int>(); 

 

            if (current.x < to.x) 

                possibleMoves.Add(new Vector2Int(current.x + 1, 

current.y)); 

            if (current.x > to.x) 

                possibleMoves.Add(new Vector2Int(current.x - 1, 

current.y)); 
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            if (current.y < to.y) 

                possibleMoves.Add(new Vector2Int(current.x, current.y + 

1)); 

            if (current.y > to.y) 

                possibleMoves.Add(new Vector2Int(current.x, current.y - 

1)); 

 

            possibleMoves.AddRange(new Vector2Int[] 

            { 

                new Vector2Int(current.x + 1, current.y), 

                new Vector2Int(current.x - 1, current.y), 

                new Vector2Int(current.x, current.y + 1), 

                new Vector2Int(current.x, current.y - 1) 

            }); 

            possibleMoves = possibleMoves.OrderBy(_ => 

rand.Next()).ToList(); 

 

            bool moved = false; 

            foreach (Vector2Int move in possibleMoves) 

            { 

                if (InBounds(move) && move != from) 

                { 

                    current = move; 

                    moved = true; 

                    break; 

                } 

            } 

             

            if (!moved) 

                break; 

            steps++; 

        } 

         

        map[to.x, to.y] = 1; 

    } 

 

    public int[,] ComputeDijkstraMap(Vector2Int source) 

    { 

        int[,] distance = new int[width, height]; 
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        for (int x = 0; x < width; x++) 

            for (int y = 0; y < height; y++) 

                distance[x, y] = int.MaxValue; 

         

        distance[source.x, source.y] = 0; 

        Queue<Vector2Int> queue = new Queue<Vector2Int>(); 

        queue.Enqueue(source); 

 

        while (queue.Count > 0) 

        { 

            Vector2Int current = queue.Dequeue(); 

            int currentDist = distance[current.x, current.y]; 

            foreach (Vector2Int dir in Directions()) 

            { 

                Vector2Int neighbor = current + dir; 

                if (InBounds(neighbor) && map[neighbor.x, neighbor.y] == 1) 

                { 

                    int newDist = currentDist + 1; 

                    if (newDist < distance[neighbor.x, neighbor.y]) 

                    { 

                        distance[neighbor.x, neighbor.y] = newDist; 

                        queue.Enqueue(neighbor); 

                    } 

                } 

            } 

        } 

        return distance; 

    } 

 

    void RemoveSentinelPoints(int[,] dijkstraMap) 

    { 

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

        { 

            for (int y = 0; y < height; y++) 

            { 

                if (map[x, y] == 1 && dijkstraMap[x, y] == int.MaxValue) 

                { 

                    map[x, y] = 0; 

                } 
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            } 

        } 

    } 

     

    public void RemoveUnreachableZonesAndEnemies() 

    { 

        int[,] dijkstraMap = ComputeDijkstraMap(start); 

        RemoveSentinelPoints(dijkstraMap); 

        DrawMap(); 

        var enemies = GameObject.FindGameObjectsWithTag("Enemy"); 

        foreach (var enemy in enemies) 

        { 

            Vector3 pos = enemy.transform.position; 

            Vector2Int gridPos = new Vector2Int(Mathf.FloorToInt(pos.x), 

Mathf.FloorToInt(pos.y)); 

 

            if (!InBounds(gridPos) || map[gridPos.x, gridPos.y] == 0) 

            { 

                Destroy(enemy); 

            } 

        } 

    } 

 

    public bool InBounds(Vector2Int pos) 

    { 

        return pos.x >= 0 && pos.x < width && pos.y >= 0 && pos.y < height; 

    } 

 

    public int[,] GetMap() 

    { 

        return map; 

    } 

 

    List<Vector2Int> Directions() 

    { 

        return new List<Vector2Int> { 

            new Vector2Int(1, 0), 

            new Vector2Int(-1, 0), 

            new Vector2Int(0, 1), 
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            new Vector2Int(0, -1) 

        }; 

    } 

     

    public void SmoothMapExternally() 

    { 

        SmoothMap(); 

        DrawMap(); 

        Debug.Log("SmoothMapExternally executed."); 

    } 

 

 

    public void RandomWallRemoveExternally() 

    { 

        int[,] currentMap = GetMap(); 

        if (currentMap == null) return; 

 

        for (int x = 1; x < width - 1; x++) 

        { 

            for (int y = 1; y < height - 1; y++) 

            { 

                if (currentMap[x, y] == 0 && rand.NextDouble() < 0.05) 

                { 

                    currentMap[x, y] = 1; 

                } 

            } 

        } 

        DrawMap(); 

        Debug.Log("RandomWallRemoveExternally executed."); 

    } 

     

    public void ForcePath() 

    { 

        EnsurePath(); 

        DrawMap(); 

        Debug.Log("ForcePath executed."); 

    } 

} 
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ДОДАТОК В 

Апробація результатів роботи 

 

Рисунок Б.1 – Перша сторінка матеріалу 
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Рисунок Б.2 – Друга сторінка матеріалу 
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Додаток Г  

Слайди презентації 
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ДОДАТОК Ґ 

Експертний висновок результатів перевірки кваліфікаційної роботи на 

відповідність оформлення вимогам ДСТУ 3008:2015 

 


