
 

 

     
   

«   » 
    

 

  
  

 
 

 
   

_________ . .  
 ,  

«____» ________2020 . 

 
  

09.03.02 – «    » 

       
  Unreal Engine 4 

 
 
 
 
 
 

 
 ___________________ 

,  
, . . . . .  

,  

 ___________________ 
,  

 . .  
,  

 ___________________ 
,  

. .  . .  
,  

 
 
 

 2020



 

 

     
   

«   » 
    

 

  
  

 
 

   

_________ . .  
 ,  

«____» ________2020 . 
 

 
    

    



 

 

    

: 16-13  : 09.03.02 «   

 » 

   : «   

       Unreal Engine 4» 

    № 6499/   22.05.2020 . 

 : . . , . . .,   

«  »  . 

   :    , 

   ,  . 

   : ,  , 

    , , 

  . 

  : ,   

Microsoft Office PowerPoint 2016. 

 

 

 

 

 

 

 

  

 

___________________ 
,  

. .  
,  

    

 

___________________ 
,  

. .  
,  

 

 

«____» __________ 2020 .  



 

2 
 

 

     «   

       Unreal Engine 4» 

 54   , 34 , 3 

, 11  . 

 , UE4, , EQS, 

 ,  , NPC, MOB, BOT 

. 

         

,            

            

      .  ,    

       ,     

,    . 

      

. 

     Unreal 

Engine 4. 

      

    .  

       «Unreal Engine 4». 

         

. 

: 

−     ; 

−     ; 

−      

; 



 

3 
 

−   ,     

; 

−     . 

   ,    

   .       

.    ,      

    . 

      . 

    .  

     «Unreal 

Engine 4».   ,    

 . 

  



 

4 
 

 

 

 ............................................................................................. 4 

 .................................................................................................... 6 

1    ................................................................... 8 

1.1     ............................... 8 

1.2        ................... 9 

1.2.1   ...................................................................... 9 

1.2.2    .......................................................... 10 

1.2.3    ...................................................... 11 

1.2.4   .............................................................................. 12 

1.3      ................................... 14 

1.4     .............................. 15 

1.5     .................................................................. 15 

2   Unreal Engine 4 ......................................................... 17 

2.1   ........................................................................ 19 

2.2    .............................................................. 21 

2.3   ............................................................................. 22 

2.4   ................................................................................... 23 

2.5      ......................... 24 

2.5.1    ............................................................................... 24 

2.5.2   ................................................................... 25 

2.5.3   ...................................................................... 26 

2.6     ................................................................ 27 

3      ........ 28 



 

5 
 

3.1     ................................................. 28 

3.1.1 Blueprint  .......................................................................... 28 

3.1.2   ...................................................................... 31 

3.1.3   .................................................................... 36 

3.1.4 Blackboard  ..................................................................... 40 

3.2    ................................................................................... 41 

3.2.1 Blueprint  .......................................................................... 41 

3.2.2   ........................................................................ 44 

3.2.3    blackboard............................................... 45 

3.3     ................................................................. 47 

 ........................................................................................... 48 

  ........................................................................ 49 

   ................................. 50 

 A ....................................................................................... 52 

 ........................................................................................ 53 

  ....................................................................................... 54 

 

  



 

6 
 

 

    ( )   

   .       

 : , ,     , 

     .   

         

        .  

       

  . ,     

       

   . 

         

,          

,    . 

        

 ,  .     

 ,  ,        

 ,       .   

    ,        . 

      

     “Unreal Engine 

4”. 

      

    .  

       “Unreal Engine 4”.  

: 

−     ; 

−     ; 



 

7 
 

−      

; 

−   ,     

; 

−     . 

   ,    

            

. 

  



 

8 
 

1    

1.1     

    (  ) —  , 

      (  )  

   . , ? ,   

     ,   

       

 ,          . 

        [1]. 

      ,    . 

      ,  , 

,      .  

       ,    

 . 

    ,  « »   «  » 

  ,         

      .  

        

 ,      

   .     

  ,   ,  

     . 

       

        

 ,     ,   . 

  ,      



 

9 
 

  ,       

      . 

       

      .  

,        « » , 

      [2]. 

1.2        

1.2.1   

       .  

       (NPC) 

 ,  « » (  )     

   .    

  «  »,    , 

      ,  

   [3]. 

    ,      

        .   

    Unreal Engine 4: 

    ROOT.     

        ,  

  .      

     .   , 

     ,    

       .   , 

     . 



 

10 
 

1.2.2    

 ,     ,  

      .   –  

  ,   NPC       

,    ,  , , «  

».        

«     »,      

    .     

    ,  

     ,     

 .       

   «  »,  NPC  

  ;   ,      

   .  ,  , 

 ,  ,      . 

,   Black Desert     : 

 

 1 –      Black Desert 



 

11 
 

1.2.3    

   ,  –   

 ,     NPC  

   ,    ,  

   .    

     ,   Age of 

Empires (1997)  Civilization V (2010),   ;   

  .   Overlord     

,         (   

 ) [4]. 

 

 2 –       Overlord 

 ,        

    ,     

 ,     .      

 ,      

 . 



 

12 
 

1.2.4   

      , 

     .      

   .     

     .       

 ,   ,  . 

        

    .     

   .       

,        , 

    .     

 " "  ;   « »   

   ,   ,  

,  ,     .    

      .    

      ,    

 .       . 

        "  

".        

   ,        

 .   ,      , 

   ,     , 

     .   

 ,  ,    

 . ,       

     ,    

 ,       

  .     



 

13 
 

,           ,  

   .    ,   

,     ,        

 ,   .      

.   ,         

. 

 

 3 –    

     ,   

      ;  

    id Software Doom,   

     «   ».  

,  ,     

 ,    ,     

    .   Doom,  

       

  ,       

. 



 

14 
 

1.3      

 ,    

        

     , 

  NPC.     

  : 

1.   :    

  ,    

 .        

 ,        

      .   

      ( ,  

). 

2.   :   

  ,    ,    . 

        . 

3.      : 

    ,    , 

           , 

       

. 

4.     .  

        

     ,   

  NPC. 



 

15 
 

1.4     

  : 

−   (NPC) —  ,   

      ; 

−  (Bot) —    ,  

    ;      

    .     

; 

−  (Mob) —    « » 

.         

,    . 

    « »   (  

« »),        

 .   Need for Speed (   )   

   .      

      ,   ,  

      ,    

   .    

,          

  -     . 

1.5     

     ,    

,    .    

  ,        

 .  



 

16 
 

      ,       

-     ,        

,       .     

  ,        ,  

.       , 

    ,      .  

      ,  -  

         

   .      

         ,    

 – . 

      —  ,   

   ,       [5].  

 ,  .      

 .  ,    ,  

     ,   , 

     ,    .   

       

      .   

    .      . 

 ,        . 

         

 ,          .   

   ,      

 ,        

 . 

       

    .  



 

17 
 

2   Unreal Engine 4 

Unreal Engine 4 (UE4) —  ,   

  Epic Games.    

  2015 ,        

.    ( . 5 . 10)    

$3000  .      

.  : ++     – Python [6,7]. 

Blueprints —     UE4.   

    .    

 ё   :   ( ),   

      « ».    

 (  4). 

 

 4 –   

   Event Tick  ,   

 ,     ,     

 . AddLocalRotation —    

.   : ,    (Target, 

 Static Mesh),     ё   

(Delta Rotation). 



 

18 
 

    Bluprints    ё   

,     .    blueprints, 

          

. 

  ( ) —  ,   

     .   

: , , .      

         3D max 

 ,   Visual Studio  .  

        

blueprints       . 

      ,    

   (  ). 

          UE4 

    ,  .   

 (Behavior Trees),       

,        

     (Environment Query System),  

    (AI Perception)   

 ,   ,     

;         

   .  ,     

      (AI Debugging),   

   ,        . 

           

: 

− Blueprints   Character.      

  Blueprint,    Blueprint,  

,       
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.      ,    

 ,        .  , 

      Actor,     

    ,       

 Actor; 

− AIController —  Blueprint    

AIController.     PlayerController   ,  

   ,   , AIController  

         

.  AIController –    ,  

       . 

2.1   

  (Behavior Trees) —  ,   

       . 

     ,  , 

 ,     .   

 ,   (Blackboard),   « » 

   [8]. 

    ,  

 ,      

. ,      IsRun,    

  ,  ,   .  

  true,    ,   NPC 

.   ,     ,   NPC 

    . 

      ,   

 NPC,    ,      
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 ,   ,     

 . 

 

 5 –   

       : 

− ROOT —  ,     (  5); 

− Composite —        

   . Selector, sequence  (  5); 

− Task —  ,     . 

    . Move to, Wait      

 (  5); 

− Description —  ,    . 

       (   

)      . Blackboard, Close Enough   

    (  5); 
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− Service —    ,   

 .     . AgroCheck  Selector 

(  5). 

        

2.2    

   (Environment Query System  EQS) —  

    UE4      

    [9].      

         

 ,   ,   

   [10].     : 

− Generator —    ,  

  ; 

− Context —      

  ; 

−  — ,    ,    

   . 

 

 6 –     
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 7 –   EQS    

2.3   

  (AI Perception) — ,    

    (Pawn Blueprint).    

,    ,     

 ,      [11].   

   ,     

,   ,    ,   

     . ,  

     ,   

       .   AI Perception 

  AI Debugging (  8). 
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  (AI Debugging) —     

      (    Unreal 

Engine 4.21). 
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 ,    (EQS)    AI 

       (  9). 
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    3D ,      

    UE4     . 

2.5.1    

           

       .       

    : 

− 3D ; 

− ; 

−  . 
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          . 
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 : 

−  3D .    ,   
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−        

    . 

 , ё   ,     

    UE4. 

 

 12 –   

2.5.3   

    : 

− ,        

 ; 

− ,     . 

            

   . 
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 13 –    
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,      .   
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       .  

      ,     

         

  Blueprint.     AI Perception  

  . EQS     

      . 
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3      

3.1     

3.1.1 Blueprint  

     Blueprint    

Character (     ).       

        ,  

  .       : 

− DoWalk —     ; 

− DoRun —     ; 

− DoSprinting —       

; 

− DoDamageHP —     –  

; 

− DoDead —   ; 

− AppenedStringHP —    ; 

− DoBehavior —     ( )   

      ; 

− UpdateIsAttack —    IsAttack  

Blackboard; 

− SetStringAttack —     

; 

− SetStringDamage —     ; 

− UpdateTargetEnemyController —    . 

,      ,      

  . 
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− DoAttack —        

 .   . 

 : 

− IsDead — bool ,     ; 

− IsWalk — bool ,     ; 

− IsRun — bool ,     ; 

− IsSprinting — bool ,    ; 

− IsAttack — bool ,      ; 

− IsTargetAttack — bool ,        

  ; 

− IsDefender — bool ,      ; 

− HP — integer ,  ; 

− Damage — integer ,  ; 

− TargetPoint — array enum,    ; 

− OverlayStateBP — enum        

   . 

        ,   

,    ,     

              

   . 
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 14 –      

PointDamageEnemy —       

.      . 

        

 . 

 

 15 –   

          SHOT 

  1    . 
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  ,     (  16).  

 

 16 –    

3.1.2   

    AIController.    

       . 

         : 

− UpdatetagetActorFriend —     Actor 

 Player,    TargetActorPlayer  blackboard; 

− UpdateSightKey —     bool  

HasLineOfSight,    HasLineOfSight  blackboard; 

− UpdateTargetEnemyKey —     Actor 

 TargetEnemy,    TargetEnemy  blackboard; 

− UpdateGoToPlayer —      

          ; 

− UpdateIsTargetAttack —    

IsTargetAttack  blackboard; 

− UpdateAttacking —  c   IsAttacking 

  IsAttack  Blueprint ; 
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− IsDead —      Actor  

    ,   bool; 

− UpdateIsAttack —       

    IsAttack  blackboard; 

− CheckTargetEnemyIsDead —      

   ,   .   bool :    

         ; 

− UpdateFocus —     

. 

      (  17) 

       (  18). 

 

 

 17 – ,     
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 18 –   

 AIController    AI Perception   

 ,     .      

 .  

 

 19 –   
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  (  90 )   

  .   —  ,    

      ,      

,    .   ,     

 . 

    head    

,      .   

 ,     

(  A). 

         

NPC – . 

     ,     

  ,      .   

   ,     .     

  , ,   

(  A)          

.     Run Behavior Tree   

 .   Event Tick (  17)    

 : UpdateGoToPlayer, UpdateIsAttack. 

  NPC – ,      

     . UpdateGoToPlayer 

         . 

-  ,       ,  NPC  

 (  20). 



 

35 
 

 

 20 –       

  NPC – ,       

,       . 

,        

(  A).      : 

 

 

 21 – NPC –  
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 ,        , ,   

,      .    

(  22). 

 

 22 –     

    ,        

    blackbord   ,   

     

3.1.3    

      ,      

          : 
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 23 –     

     (      

).    : 

− Blackboard Based Condition —    blackbord  

TargetEnemy  ; 

− Cooldown —    ; 

− BTDecorator_Human_IsAttack —      

; 

− Blackboard Based Condition —      

 . 

BTTask_Human_Attack —      

(  24). 
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 24 – BTTask_Human_Attack 

        

 (  ).     ,     

      ,     

 .   ,    . 

    : 

−        

 ; 

−        

. 

     ,   EQS. 

− BTDecorator_Human_NoneTargetPoint —    

   . 

− Run EQS Query — EQS,     

   . 

− BTTask_Human_GetTargetPoint —    

  . 

   NPC – ,       

   .        

  (  25). 
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 25 –    NPC –  

   NPC –  ,      

  (  26).     

   .      

    .    

    . 
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 26 –    NPC –  

3.1.4 Blackboard  

 blackboard  ,     

.         

 . 

: 

− HasLineOfSight — bool ,     

   ; 

− MoveToLocation — vector ,  . 

  ; 

− TargetActorPlayer — actor ,    ; 

− TargetEnemy — actor ,    ; 

− IsTargetAttack — bool ,     – ; 
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− IsDead — bool ,     

; 

− IsAttack — bool ,     

 ; 

− TargetPoint — TargetPoint ,   TargetPoint  ; 

− IndexTargetPoint — integer ,   TargetPoint  

 TargetPoints  blueprint. 

3.2    

3.2.1 Blueprint  

  Blueprint     

     ,      

   .    Animation  

AnimInstance,       (  27).  

 

 27 –     



 

42 
 

         

 bool    : 

− IsDead —      ; 

− IsAttacking —     ; 

− IsRun —   . 

    Blueprint e.     

        

.    ,   

. 

 

 28 –        

  

 29 –   
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 30 –     

           

        

  : 

 

 31 –     

    : 
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 32 –    

OnDeath —  .      

bool  IsAttacking.     ,   

true.     : 

− DoAttack —   ; 

− DoDamageHP —    .  

; 

− DoRun —       

 ; 

− DoWalk —       

 . 

    (OnDeath),   

 :   ,    —   

(  ). 

3.2.2   

     ,    .  

    : 

− UpdateSightKey —    HasLineOfSight 

  blackbord; 
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− UpdateTargetKey —    TargetActor   

blackboard; 

− UpdateRunKey —    IsRun   

blackboard; 

− ClouseTargetKey —    ( ) 

TargetActor   blackboard. 

          

,    90 : 

 

 33 –    

        .  

     . 

3.2.3    blackboard 

           

    . 
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 34 –    

− BTTask_Wolf_Run — ,       

 ; 

− Rotate to face BB entry —    .   

    ; 

− BTTask_Wolf_Attack —    ; 

− BTTask_Wolf_Walk — ,       

  ; 

− BTService_Wolf_RandomLocation —    

 .      ; 

− BTDecorator_Wolf_DeadEnemy — ,    

. 

    : 

−    ,          

,      ; 

−     ,      

. 
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 blackboard    : 

− HasLineOfsight — bool        

  ; 

− MoveToLocation — vector ,    

 ; 

− TargetActor — Actor ,    ; 

− IsRun — bool ,      . 

3.3      

         

     ,     .  

   ,    .   

  ,        ,   

 . ,          

 . 

         

      . 

 : 

− ; 

− ; 

− . 

       . 

         

  .    .    

  .       

 . 

          

   ,     . 
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  : 

− NPC.    . ,   

            

  .   – .     

 .         

 ; 

− .         

  .         

    .   

    ,     

(   ).      

 .        ,   

; 

− :   .     

    . 

 ,   
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 Щ  

 –   

UE4 – Unreal engine 4 

AI – Artificial intelligence 

EQS – Environment query system 

NPC – Non-player character 

Mob – Mobile object 

Bot –    robot 
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