
ʄʽʥʽʩʪʝʨʩʪʚʦ ʦʩʚʽʪʠ ʽ ʥʘʫʢʠ ʋʢʨʘʾʥʠ 

ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʨʘʜʽʦʝʣʝʢʪʨʦʥʽʢʠ 

 

ʌʘʢʫʣʴʪʝʪ  ʢʦʤʧôʶʪʝʨʥʠʭ ʥʘʫʢ  
(ʧʦʚʥʘ ʥʘʟʚʘ) 

 

ʂʘʬʝʜʨʘ  ʧʨʦʛʨʘʤʥʦʾ ʽʥʞʝʥʝʨʽʾ  
(ʧʦʚʥʘ ʥʘʟʚʘ) 

 

 

ʂɺɸʃɯʌɯʂɸʎɯʁʅɸ ʈʆɹʆʊɸ 

ʇʦʷʩʥʶʚʘʣʴʥʘ ʟʘʧʠʩʢʘ 
 

ʨʽʚʝʥʴ ʚʠʱʦʾ ʦʩʚʽʪʠ  ʧʝʨʰʠʡ (ʙʘʢʘʣʘʚʨʩʴʢʠʡ)  

 

 ɯʛʨʦʚʠʡ ʧʨʦʛʨʘʤʥʠʡ ʟʘʩʪʦʩʫʥʦʢ ʚ ʞʘʥʨʽ Shoot'em-up. ʈʝʘʣʽʟʘʮʽʷ 

ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ, ʙʦʡʦʚʦʾ ʩʠʩʪʝʤʠ ʪʘ ʩʠʩʪʝʤʠ ʟʙʝʨʝʞʝʥʥʷ ʧʨʦʛʨʝʩʫ  
(ʪʝʤʘ) 

 

 

 

ɺʠʢʦʥʘʚ: 

ʩʪʫʜʝʥʪ   4   ʢʫʨʩʫ, ʛʨʫʧʠ ʇɿʇɯ-20-7  

 

   ʃʫʮʝʥʢʦ ɺ. ɺ.    
(ʧʨʽʟʚʠʱʝ, ʽʥʽʮʽʘʣʠ) 

 

ʉʧʝʮʽʘʣʴʥʽʩʪʴ  121 ï ɯʥʞʝʥʝʨʽʷ ʧʨʦʛʨʘʤʥʦʛʦ  

ʟʘʙʝʟʧʝʯʝʥʥʷ   
(ʢʦʜ ʽ ʧʦʚʥʘ ʥʘʟʚʘ ʩʧʝʮʽʘʣʴʥʦʩʪʽ) 

ʊʠʧ ʧʨʦʛʨʘʤʠ  ʦʩʚʽʪʥʴʦ-ʧʨʦʬʝʩʽʡʥʘ  

ʆʩʚʽʪʥʷ ʧʨʦʛʨʘʤʘ ʇʨʦʛʨʘʤʥʘ ʽʥʞʝʥʝʨʽʷ  
(ʧʦʚʥʘ ʥʘʟʚʘ ʦʩʚʽʪʥʴʦʾ ʧʨʦʛʨʘʤʠ) 

 

ʂʝʨʽʚʥʠʢ  ʘʩ. ʢʘʬʝʜʨʠ ʇɯ ʄʘʪʚʻʻʚ ɼ. ɯ.  
(ʧʦʩʘʜʘ, ʧʨʽʟʚʠʱʝ, ʽʥʽʮʽʘʣʠ) 

 

 

 

ɼʦʧʫʩʢʘʻʪʴʩʷ ʜʦ ʟʘʭʠʩʪʫ 

ɿʘʚ. ʢʘʬʝʜʨʠ    ___________     ɿ. ɺ. ɼʫʜʘʨ     
(ʧʽʜʧʠʩ) (ʧʨʽʟʚʠʱʝ, ʽʥʽʮʽʘʣʠ) 

 

 

 

2024 ʨ.  
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ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʨʘʜʽʦʝʣʝʢʪʨʦʥʽʢʠ 

 

ʌʘʢʫʣʴʪʝʪ ʢʦʤʧôʶʪʝʨʥʠʭ ʥʘʫʢ  

ʂʘʬʝʜʨʘ       ʧʨʦʛʨʘʤʥʦʾ ʽʥʞʝʥʝʨʽʾ  

ʈʽʚʝʥʴ ʚʠʱʦʾ ʦʩʚʽʪʠ     ʧʝʨʰʠʡ (ʙʘʢʘʣʘʚʨʩʴʢʠʡ)  

ʉʧʝʮʽʘʣʴʥʽʩʪʴ           121 ï ɯʥʞʝʥʝʨʽʷ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ  

ʊʠʧ ʧʨʦʛʨʘʤʠ   ʆʩʚʽʪʥʴʦ-ʧʨʦʬʝʩʽʡʥʘ  

ʆʩʚʽʪʥʷ ʧʨʦʛʨʘʤʘ         ʇʨʦʛʨʘʤʥʘ ɯʥʞʝʥʝʨʽʷ  
(ʰʠʬʨ ʽ ʥʘʟʚʘ) 

 

 

ɿɸʊɺɽʈɼɾʋʖ: 

ɿʘʚ. ʢʘʬʝʜʨʠ         _________ 
(ʧʽʜʧʠʩ) 

ç       è                    2024  ʨ. 

  

 

ɿɸɺɼɸʅʅʗ 

ʅɸ ʂɺɸʃɯʌɯʂɸʎɯʁʅʋ ʈʆɹʆʊʋ 

 

ʉʪʫʜʝʥʪʦʚʽ  ʃʫʮʝʥʢʦ ɺʽʪʘʣʽ ʁɺʦʣʦʜʠʤʠʨʦʚʠʯʫ 

 (ʧʨʽʟʚʠʱʝ, ʽʤôʷ, ʧʦ ʙʘʪʴʢʦʚʽ) 

1. ʊʝʤʘ ʨʦʙʦʪʠ ɯʛʨʦʚʠʡ ʧʨʦʛʨʘʤʥʠʡ ʟʘʩʪʦʩʫʥʦʢ ʚ ʞʘʥʨʽ Shoot'em-up. ʈʝʘʣʽʟʘʮʽʷ 

ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ, ʙʦʡʦʚʦʾ ʩʠʩʪʝʤʠ ʪʘ ʩʠʩʪʝʤʠ ʟʙʝʨʝʞʝʥʥʷ ʧʨʦʛʨʝʩʫ.  

ɿʘʪʚʝʨʜʞʝʥʘ ʥʘʢʘʟʦʤ ʧʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʚʽʜ 20.05.2024 ʨ. ˉ   471ʉʪ  

2. ʊʝʨʤʽʥ ʧʦʜʘʥʥʷ ʩʪʫʜʝʥʪʦʤ ʨʦʙʦʪʠ ʜʦ ʝʢʟʘʤʝʥʘʮʽʡʥʦʾ ʢʦʤʽʩʽʾ 10.06.2024  

3. ɺʠʭʽʜʥʽ ʜʘʥʽ ʜʦ ʨʦʙʦʪʠ ʈʦʟʨʦʙʠʪʠ ʽʛʨʦʚʠʡ ʧʨʦʛʨʘʤʥʠʡ ʟʘʩʪʦʩʫʥʦʢ ʚ ʞʘʥʨʽ 

Shoot'em-up, ʘ ʩʘʤʝ ʩʠʩʪʝʤʫ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ, ʙʦʡʦʚʫ ʩʠʩʪʝʤʫ ʪʘ ʩʠʩʪʝʤʫ 

ʟʙʝʨʝʞʝʥʥʷ ʧʨʦʛʨʝʩʫ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʽʛʨʦʚʦʛʦ ʨʫʰʽʶ Unity ʪʘ ʤʦʚʠ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ C#.  

4. ʇʝʨʝʣʽʢ ʧʠʪʘʥʴ, ʱʦ ʧʦʪʨʽʙʥʦ ʦʧʨʘʮʶʚʘʪʠ ʚ ʨʦʙʦʪʽ 

ɺʩʪʫʧ, ʘʥʘʣʽʟ ʧʨʝʜʤʝʪʥʦʾ ʛʘʣʫʟʽ, ʬʦʨʤʫʚʘʥʥʷ ʚʠʤʦʛ ʜʦ ʧʨʦʛʨʘʤʥʦʾ ʩʠʩʪʝʤʠ, 

ʘʨʭʽʪʝʢʪʫʨʘ ʪʘ ʧʨʦʝʢʪʫʚʘʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʦʧʠʩ ʧʨʠʡʥʷʪʠʭ 

ʧʨʦʛʨʘʤʥʠʭ ʨʽʰʝʥʴ, ʪʝʩʪʫʚʘʥʥʷ ʨʦʟʨʦʙʣʝʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, 

ʚʠʩʥʦʚʢʠ, ʜʦʜʘʪʢʠ.    
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ʂɸʃɽʅɼɸʈʅʀʁ ʇʃɸʅ 

 ̄ ʅʘʟʚʘ ʝʪʘʧʽʚ ʨʦʙʦʪʠ 

ʊʝʨʤʽʥ 

ʚʠʢʦʥʘʥʥʷ 

ʝʪʘʧʽʚ ʨʦʙʦʪʠ 

ʇʨʠʤʽʪʢʘ 

1 ɸʥʘʣʽʟ ʧʨʝʜʤʝʪʥʦʾ ʛʘʣʫʟʽ 15.04.2024 ʚʠʢʦʥʘʥʦ 

2 ʉʪʚʦʨʝʥʥʷ ʩʧʝʮʠʬʽʢʘʮʽʾ ʇɿ 22.04.2024 ʚʠʢʦʥʘʥʦ 

3 ʇʨʦʝʢʪʫʚʘʥʥʷ ʇɿ 29.04.2024 ʚʠʢʦʥʘʥʦ 

4 ʈʦʟʨʦʙʢʘ ʇɿ 06.04.2024 ʚʠʢʦʥʘʥʦ 

5 ʊʝʩʪʫʚʘʥʥʷ ʇɿ 13.05.2024 ʚʠʢʦʥʘʥʦ 

6 ʆʬʦʨʤʣʝʥʥʷ ʧʦʷʩʥʶʚʘʣʴʥʦʾ ʟʘʧʠʩʢʠ 20.05.2024 ʚʠʢʦʥʘʥʦ 

7 ʇʽʜʛʦʪʦʚʢʘ ʧʨʝʟʝʥʪʘʮʽʾ ʪʘ ʜʦʧʦʚʽʜʽ 27.05.2024 ʚʠʢʦʥʘʥʦ 

8 ʇʦʧʝʨʝʜʥʽʡ ʟʘʭʠʩʪ 06.06.2024 ʚʠʢʦʥʘʥʦ 

9 ʅʦʨʤʦʢʦʥʪʨʦʣʴ, ʨʝʮʝʥʟʫʚʘʥʥʷ 06.06.2024 ʚʠʢʦʥʘʥʦ 

10 ɿʜʘʯʘ ʨʦʙʦʪʠ ʫ ʝʣʝʢʪʨʦʥʥʠʡ ʘʨʭʽʚ 07.06.2024 ʚʠʢʦʥʘʥʦ 

11 ɼʦʧʫʩʢ ʜʦ ʟʘʭʠʩʪʫ ʫ ʟʘʚ. ʢʘʬʝʜʨʠ 09.06.2024 ʚʠʢʦʥʘʥʦ 

 

 

 

ɼʘʪʘ ʚʠʜʘʯʽ ʟʘʚʜʘʥʥʷ 8 ʢʚʽʪʥʷ 2024ʨ. 

 

ʉʪʫʜʝʥʪ (ʢʘ)    ʃʫʮʝʥʢʦ ɺ. ɺ.  
(ʧʽʜʧʠʩ) 

 

ʂʝʨʽʚʥʠʢ ʨʦʙʦʪʠ   ʘʩ. ʢʘʬʝʜʨʠ ʇɯ ʄʘʪʚʻʻʚ ɼ. ɯ.  
(ʧʽʜʧʠʩ)                 (ʧʦʩʘʜʘ, ʧʨʽʟʚʠʱʝ, ʽʥʽʮʽʘʣʠ) 
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ʈɽʌɽʈɸʊ / ABSTRACT 

ɿʚʽʪ ʟ ʧʝʨʝʜʘʪʝʩʪʘʮʽʡʥʦʾ ʧʨʘʢʪʠʢʠ, 94 ʩʪʦʨ., 61 ʨʠʩ., 13 ʜʞʝʨʝʣ. , 10 ʪʘʙʣ.. 

 

ɯɻʈʆɺʀʁ ʇʈʆɻʈɸʄʅʀʁ ɿɸʉʊʆʉʋʅʆʂ, ʉʋʇʈʆʊʀɺʅʀʂʀ, ʐɯ, C#, 

NAVMESH, RIDER, SHMUP, SHOOTôEM UP, UNITY 

 

ʆʙôʻʢʪ ʨʦʟʨʦʙʢʠ ï ɯʛʨʦʚʠʡ ʧʨʦʛʨʘʤʥʠʡ ʟʘʩʪʦʩʫʥʦʢ ʫ ʞʘʥʨʽ Shootôem up ʪʘ 

ʨʦʟʨʦʙʢʘ ʩʠʩʪʝʤʠ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʜʣʷ ʽʛʨʦʚʦʛʦ ʟʘʩʪʦʩʫʥʢʫ, ʷʢʘ ʚʽʜʧʦʚʽʜʘʻ 

ʧʦʪʨʝʙʘʤ ʩʫʧʨʦʪʠʚʥʠʢʽʚ ʫ ʽʛʨʘʭ ʮʴʦʛʦ ʞʘʥʨʫ. 

ʆʩʥʦʚʥʦʶ ʤʝʪʦʶ ʨʦʙʦʪʠ ʻ ʨʦʟʨʦʙʢʘ ʩʠʩʪʝʤʠ ʐɯ, ʷʢʘ ʟʘʙʝʟʧʝʯʠʪʴ 

ʽʥʪʝʣʝʢʪʫʘʣʴʥʫ ʧʦʚʝʜʽʥʢʫ ʚʦʨʦʞʠʭ ʧʝʨʩʦʥʘʞʽʚ ʫ ʛʨʽ. ʉʠʩʪʝʤʘ ʧʦʚʠʥʥʘ ʙʫʪʠ 

ʛʥʫʯʢʦʶ, ʱʦʙ ʜʦʟʚʦʣʠʪʠ ʣʝʛʢʝ ʜʦʜʘʚʘʥʥʷ ʥʦʚʠʭ ʪʠʧʽʚ ʧʨʦʪʠʚʥʠʢʽʚ ʪʘ ʾʭʥʽʭ 

ʩʪʨʘʪʝʛʽʡ. 

ʄʝʪʦʜʠ ʨʦʟʨʦʙʢʠ ʙʘʟʫʶʪʴʩʷ ʥʘ ʢʦʜʦʚʽʡ ʙʘʟʽ ʽʛʨʦʚʦʛʦ ʨʫʰʽʷ Unity ʪʘ ʤʦʚʽ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ C#. 

ʈʝʟʫʣʴʪʘʪʦʤ ʻ ʩʪʚʦʨʝʥʥʷ ʜʝʤʦʥʩʪʨʘʮʽʡʥʦʾ ʚʝʨʩʽʾ ʽʛʨʦʚʦʛʦ ʟʘʩʪʦʩʫʥʢʫ ʫ ʞʘʥʨʽ 

shootôem up ʟ ʝʩʪʝʪʠʢʦʶ sci-fi ʜʣʷ ʦʧʝʨʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ Windows, ʷʢʘ ʦʪʨʠʤʘ ̒ʥʘʟʚʫ 

çDimension of Darknessè. ʈʦʟʨʦʙʢʘ ʢʦʥʮʝʧʮʽ ʾ ʘʙʩʪʨʘʢʮʽʡ, ʚʠʢʦʨʠʩʪʘʥʥʷ, 

ʟʙʝʨʝʞʝʥʥʷ ʪʘ ʚʽʜʦʙʨʘʞʝʥʥʷ ʧʦʚʝʜʽʥʢʦʚʠʭ ʧʘʪʝʨʥʽʚ. ʉʪʚʦʨʝʥʥʷ ʧʨʦʪʦʪʠʧʫ ʩʠʩʪʝʤʠ 

ʐɯ ʜʣʷ ʩʫʧʨʦʪʠʚʥʠʢʽʚ, ʨʝʘʣʽʟʫʚʘʥʥʷ ʪʝʩʪʦʚʠʭ ʩʮʝʥʘʨʽʾʚ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʽʩʪʴ 

ʤʦʞʣʠʚʦʩʪ̔ ʣʝʛʢʦʛʦ ʨʦʟʰʠʨʝʥʥʷ ʪʘ ʥʘʣʘʰʪʫʚʘʥʥʷ ʩʠʩʪʝʤʠ. 

 

GAME SOFTWARE APPLICATION, OPPONENTS, AI , C#, NAVMESH, 

RIDER, SHMUP, SHOOT'EM UP, UNITY 

 

Object of development - A game software application in the Shoot'em up genre and 

the development of an artificial intelligence system for a game application that meets the 

needs of opponents in games of this genre. 

The main goal of the work is to develop an AI system that will provide intelligent 

behavior of enemy characters in the game. The system should be flexible to allow easy 
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addition of new types of enemies and their strategies. 

The development methods are based on the Unity game engine code base and the 

C# programming language. 

The result is a demo version of a shoot'em up game application with a sci-fi 

aesthetic for the Windows operating system, called Dimension of Darkness. Development 

of the concept of abstractions, use, storage, and display of behavioral patterns. Creating 

a prototype of an AI system for enemies, implementing test scenarios, and ensuring the 

possibility of easy expansion and customization of the system. 

ʗ, ʃʫʮʝʥʢʦ ɺʽʪʘʣʽʡ ɺʦʣʦʜʠʤʠʨʦʚʠʯ, ʩʪʫʜʝʥʪ ʛʨ. ʇɿʇɯ-20-7, ʟʜʦʙʫʚʘʯ ʚʠʱʦʾ 

ʦʩʚʽʪʠ ʥʘ ʧʝʨʰʦʤʫ (ʙʘʢʘʣʘʚʨʩʴʢʦʤʫ) ʨʽʚʥʽ ʢʘʬʝʜʨʠ çʇʨʦʛʨʘʤʥʘ ʽʥʞʝʥʝʨʽʷè, 

ʟʘʷʚʣʷʶ: ʤʦʷ ʢʚʘʣʽʬʽʢʘʮʽʡʥʘ ʨʦʙʦʪʘ ʥʘ ʪʝʤʫ çɯʛʨʦʚʠʡ ʧʨʦʛʨʘʤʥʠʡ ʟʘʩʪʦʩʫʥʦʢ ʚ 

ʞʘʥʨʽ Shoot'em-up. ʈʝʘʣʽʟʘʮʽʷ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ, ʙʦʡʦʚʦʾ ʩʠʩʪʝʤʠ ʪʘ ʩʠʩʪʝʤʠ 

ʟʙʝʨʝʞʝʥʥʷ ʧʨʦʛʨʝʩʫè, ʱʦ ʙʫʜʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʜʦ ʝʢʟʘʤʝʥʘʮʽʡʥʦʾ ʢʦʤʽʩʽʾ ʜʣʷ 

ʧʫʙʣʽʯʥʦʛʦ ʟʘʭʠʩʪʫ, ʚʠʢʦʥʘʥʘ ʩʘʤʦʩʪʽʡʥʦ, ʚ ʥʽʡ ʥʝ ʤʽʩʪʷʪʴʩʷ ʝʣʝʤʝʥʪʠ ʧʣʘʛʽʘʪʫ ʽ 

ʚʦʥʘ ʤʦʞʝ ʙʫʪʠ ʦʧʫʙʣʽʢʦʚʘʥʘ ʚ ʝʣʝʢʪʨʦʥʥʦʤʫ ʘʨʭʽʚʽ ʚʽʜʢʨʠʪʦʛʦ ʜʦʩʪʫʧʫ ElAr 

KhNURE. ʋʩʽ ʟʘʧʦʟʠʯʝʥʥʷ ʟ ʜʨʫʢʦʚʘʥʠʭ ʪʘ ʝʣʝʢʪʨʦʥʥʠʭ ʜʞʝʨʝʣ ʤʘʶʪʴ ʚʽʜʧʦʚʽʜʥʽ 

ʧʦʩʠʣʘʥʥʷ. 

ʗ ʦʟʥʘʡʦʤʣʝʥʠʡ ʟ ʜʽʶʯʠʤ ʧʦʣʦʞʝʥʥʷʤ çʇʨʦ ʧʨʦʪʠʜʽʶ ʘʢʘʜʝʤʽʯʥʦʤʫ 

ʧʣʘʛʽʘʪʫ ʚ ʍʅʋʈɽè, ʟʛʽʜʥʦ ʟ ʷʢʠʤ ʚʠʷʚʣʝʥʥʷ ʧʣʘʛʽʘʪʫ ʻ ʧʽʜʩʪʘʚʦʶ ʜʣʷ ʚʽʜʤʦʚʠ ʜʦ 

ʜʦʧʫʩʢʫ ʢʚʘʣʽʬʽʢʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʜʦ ʟʘʭʠʩʪʫ ʪʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʠʩʮʠʧʣʽʥʘʨʥʠʭ 

ʟʘʭʦʜʽʚ. 

 

 



6 

ɿʄɯʉʊ 

ɺʩʪʫʧ ................................................................................................................................. 9 

1 ɸʥʘʣʽʟ ʧʨʝʜʤʝʪʥʦʾ ʛʘʣʫʟʽ ........................................................................................... 11 

1.1 ɸʥʘʣʽʟ ʧʨʝʜʤʝʪʥʦʾ ʛʘʣʫʟʽ .................................................................................... 11 

1.2 ɾʘʥʨʦʚʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ .................................................................................... 14 

1.3 ɸʥʘʣʽʟ ʤʝʭʘʥʽʢ ..................................................................................................... 15 

1.4 ɺʧʣʠʚ ʽ ʧʝʨʩʧʝʢʪʠʚʠ ʞʘʥʨʫ ................................................................................ 16 

1.5 ɺʠʷʚʣʝʥʥʷ ʪʘ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤ ..................................................................... 17 

1.6 ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʽ ................................................................................................ 18 

2 ʌʦʨʤʫʚʘʥʥʷ ʚʠʤʦʛ ʜʦ ʧʨʦʛʨʘʤʥʦʾ ʩʠʩʪʝʤʠ ............................................................. 19 

2.1 ʇʦʩʪʘʥʦʚʢʘ ʤʝʪʠ .................................................................................................. 19 

2.2 ɿʘʛʘʣʴʥʠʡ ʦʧʠʩ .................................................................................................... 19 

2.3 ɿʘʛʘʣʴʥʽ ʦʙʤʝʞʝʥʥʷ ............................................................................................. 20 

2.4 ʇʨʠʧʫʱʝʥʥʷ ʪʘ ʟʘʣʝʞʥʦʩʪʽ ................................................................................ 20 

3 Aʨʭʽʪʝʢʪʫʨʘ ʪʘ ʧʨʦʻʢʪʫʚʘʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ..................................... 22 

3.1 UML ʧʨʦʻʢʪʫʚʘʥʥʷ ʇɿ ........................................................................................ 22 

3.2 ʇʨʦʻʢʪʫʚʘʥʥʷ ʘʨʭʽʪʝʢʪʫʨʠ ʇɿ............................................................................ 23 

3.3 ʇʨʠʢʣʘʜʠ ʥʘʡʮʽʢʘʚʽʰʠʭ ʘʣʛʦʨʠʪʤʽʚ ʪʘ ʤʝʪʦʜʽʚ ............................................... 24 

3.4 ʉʪʚʦʨʝʥʥʷ ʜʠʟʘʡʥʫ ʩʫʧʨʦʪʠʚʥʠʢʽʚ .................................................................... 26 

4 ʆʧʠʩ ʧʨʠʡʥʷʪʠʭ ʧʨʦʛʨʘʤʥʠʭ ʨʽʰʝʥʴ ....................................................................... 30 

4.1 ʅʘʣʘʰʪʫʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʩʫʧʨʦʪʠʚʥʠʢʽʚ ........................................................ 30 

4.2 ʅʘʚʽʛʘʮʽʷ ʪʘ ʘʪʘʢʘ ʩʫʧʨʦʪʠʚʥʠʢʽʚ ...................................................................... 33 

4.3 ʆʪʨʠʤʘʥʥʷ ʰʢʦʜʠ ʧʨʦʪʠʚʥʠʢʘʤʠ ...................................................................... 37 

4.4 ʈʘʭʫʥʦʢ ʛʨʘʚʮʷ ʪʘ ʫʩʢʣʘʜʥʝʥʥʷ ʩʫʧʨʦʪʠʚʥʠʢʽʚ ............................................... 38 

5 ʊʝʩʪʫʚʘʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ .................................................................... 41 

5.1 ʊʝʩʪʫʚʘʥʥʷ ʽʛʨʦʚʦʛʦ ʟʘʩʪʦʩʫʥʢʫ ........................................................................ 41 

5.2 ɺʠʷʚʣʝʥʽ ʧʦʤʠʣʢʠ ............................................................................................... 42 

6 ɺʧʨʦʚʘʜʞʝʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ .............................................................. 43 

6.1 ʉʦʮʽʘʣʴʥʝ ʚʧʨʦʚʘʜʞʝʥʥʷ ʧʨʦʝʢʪʫ ..................................................................... 43 

6.2 ʇʣʘʥʠ ʱʦʜʦ ʧʫʙʣʽʢʘʮʽʾ ʛʨʠ ................................................................................. 43 



7 

ɺʠʩʥʦʚʢʠ ........................................................................................................................ 45 

ʇʝʨʝʣʽʢ ʜʞʝʨʝʣ ʧʦʩʠʣʘʥʥʷ ........................................................................................... 46 

ɼʦʜʘʪʦʢ ɸ ....................................................................................................................... 48 

ɼʦʜʘʪʦʢ ɹ........................................................................................................................ 49 

ɼʦʜʘʪʦʢ ɺ ....................................................................................................................... 56 

ɼʦʜʘʪʦʢ ɻ ....................................................................................................................... 81 

ɼʦʜʘʪʦʢ ɼ ....................................................................................................................... 90 

  



8 

ʇɽʈɽʃɯʂ ʉʂʆʈʆʏɽʅʔ 

ɽʆʄ ï ɽʣʝʢʪʨʦʥʥʦ-ʆʙʯʠʩʣʶʚʘʣʴʥʘ ʄʘʰʠʥʘ 
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ʇɯ ï ʇʨʦʛʨʘʤʥʘ ɯʥʞʝʥʝʨʽʷ 

ʇɿ ï ʇʨʦʛʨʘʤʥʝ ɿʘʙʝʟʧʝʯʝʥʥʷ 

ʍʅʋʈɽ ï ʍʘʨʢʽʚʩʴʢʠʡ ʅʘʮʽʦʥʘʣʴʥʠʡ ʋʥʽʚʝʨʩʠʪʝʪ ʈʘʜʽʦɽʣʝʢʪʨʦʥʽʢʠ 

3D ï 3-Dimensional 

SHMUP ï Shootôem up 

NPC ï Not Playable Character 

ʐɯ ï ʐʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ 
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ɺʉʊʋʇ 

ɾʘʥʨ shoot 'em up ï ʮʝ ʧʽʜʞʘʥʨ ʰʫʪʝʨʽʚ, ʢʦʨʽʥʥʷ ʷʢʦʛʦ ʤʦʞʥʘ ʧʨʦʩʪʝʞʠʪʠ ʜʦ 

ʨʘʥʥʽʭ ʜʥʽʚ ʚʽʜʝʦʽʛʦʨ. ʋ ʮʴʦʤʫ ʞʘʥʨʽ ʟʘʟʚʠʯʘʡ ʧʝʨʩʦʥʘʞ ʛʨʘʚʮʷ ʘʚʪʦʤʘʪʠʯʥʦ 

ʨʫʭʘʻʪʴʩʷ ʚʧʝʨʝʜ ʽ ʯʘʩʪʦ ʷʚʣʷʻ ʩʦʙʦʶ ʣʽʪʘʶʯʠʡ ʪʨʘʥʩʧʦʨʪʥʠʡ ʟʘʩʽʙ, ʥʘʧʨʠʢʣʘʜ, 

ʣʽʪʘʢ ʘʙʦ ʢʦʩʤʽʯʥʠʡ ʢʦʨʘʙʝʣʴ, ʷʢʠʡ ʩʪʨʽʣʷʻ ʫ ʚʦʨʦʛʽʚ, ʫʥʠʢʘʶʯʠ ʧʝʨʝʰʢʦʜ [1]. 

ɺʦʨʦʞʽ ʩʠʣʠ ʘʪʘʢʫʶʪʴ ʟ ʨʽʟʥʠʭ ʥʘʧʨʷʤʢʽʚ, ʩʪʨʽʣʷʶʯʠ ʩʥʘʨʷʜʘʤʠ ʘʙʦ ʣʝʪʷʪʴ ʚ 

ʥʘʚʢʦʣʠʰʥʴʦʤʫ ʧʨʦʩʪʦʨʽ. ɻʨʘʚʝʮʴ ʤʦʞʝ ʟʙʠʨʘʪʠ ʙʦʥʫʩʠ, ʷʢʽ ʧʽʜʚʠʱʫʶʪʴ 

ʧʦʪʫʞʥʽʩʪʴ ʚʦʛʥʶ, ʜʘʶʪʴ ʜʦʜʘʪʢʦʚʽ ʞʠʪʪʷ ʘʙʦ ʽʥʰʽ ʧʝʨʝʚʘʛʠ. ɻʝʡʤʧʣʝʡ ʚʠʤʘʛʘʻ ʚʽʜ 

ʛʨʘʚʮʷ ʰʚʠʜʢʦ ʨʝʘʛʫʚʘʪʠ ʥʘ ʚʦʨʦʞʽ ʘʪʘʢʠ ʪʘ ʫʥʠʢʘʪʠ ʥʠʤʠ. 

Shoot 'em up ʚʠʥʠʢ ʫ ʧʝʨʽʦʜ ɿʦʣʦʪʦʛʦ ʚʽʢʫ ʚʽʜʝʦʽʛʦʨ ʚ ʢʽʥʮʽ 70-ʭ - ʧʦʯʘʪʢʫ 80-

ʭ ʨʦʢʽʚ, ʢʦʣʠ ʘʨʢʘʜʥʽ ʽʛʨʠ ʧʦʯʘʣʠ ʟ'ʷʚʣʷʪʠʩʷ ʥʘ ʝʢʨʘʥʘʭ ʘʚʪʦʤʘʪʽʚ. ʇʦʯʘʪʢʠ ʞʘʥʨʫ 

ʤʦʞʥʘ ʚʽʜʩʣʽʜʢʫʚʘʪʠ ʚʽʜ Spacewar!, ʦʜʥʽʻʾ ʟ ʧʝʨʰʠʭ ʢʦʤʧ'ʶʪʝʨʥʠʭ ʽʛʦʨ, ʩʪʚʦʨʝʥʦʾ ʫ 

1961 ʨʦʮʽ ʽ ʚʠʧʫʱʝʥʦʾ ʜʣʷ ʽʛʨʦʚʠʭ ʟʘʣʽʚ ʥʘ ʧʦʯʘʪʢʫ 1970-ʭ. ʇʨʦʪʝ ʚʠʥʘʭʽʜ ʞʘʥʨʫ 

ʯʘʩʪʽʰʝ ʧʨʠʧʠʩʫʶʪʴ ʊʦʤʦʭʽʨʦ ʅʽʰʽʢʘʜʦ, ʪʚʦʨʮʶ Space Invaders. ʋ ʮʽʡ ʛʨʽ ʛʨʘʚʝʮʴ 

ʟʽʪʢʥʫʚʩʷ ʟʽ ʟʥʘʯʥʦʶ ʢʽʣʴʢʽʩʪʶ ʚʦʨʦʛʽʚ, ʷʢʽ ʧʦʩʪʫʧʦʚʦ ʟʙʽʣʴʰʫʚʘʣʠ ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ 

ʪʘ ʪʝʤʧ ʩʪʨʽʣʴʙʠ ʟ ʢʦʞʥʠʤ ʥʦʚʠʤ ʨʽʚʥʝʤ. ʎʷ ʢʦʥʮʝʧʮʽʷ ʞʠʚʘ ʽ ʜʦʥʠʥʽ: ʫ ʙʘʛʘʪʴʦʭ 

ʚʝʨʪʠʢʘʣʴʥʠʭ ʩʢʨʦʣʣ-ʰʫʪʝʨʘʭ ʛʨʘʚʝʮʴ ʧʝʨʝʙʫʚʘʻ "ʚʛʦʨʽ" ʝʢʨʘʥʫ, ʜʝ ʧʦʩʪʽʡʥʦ 

ʟ'ʷʚʣʷʶʪʴʩʷ ʚʦʨʦʛʠ [2]. 

Shoot 'em up ʽʛʨʠ ʤʘʶʪʴ ʢʽʣʴʢʘ ʧʽʜʞʘʥʨʽʚ, ʷʢʽ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʟʘ ʩʪʠʣʽʩʪʠʢʦʶ, 

ʤʝʭʘʥʽʢʦʶ ʛʨʠ ʪʘ ʘʪʤʦʩʬʝʨʦʶ. ʆʩʴ ʜʝʷʢʽ ʟ ʥʘʡʧʦʧʫʣʷʨʥʽʰʠʭ ʧʽʜʞʘʥʨʽʚ: ʩʢʨʦʣʣ-

ʰʫʪʝʨ, ʢʫʣʴʦʚʝ ʧʝʢʣʦ, ʙʽʞʠ ʽ ʩʪʨʽʣʷʡ, ʤʫʣʴʪʠʩʧʨʷʤʦʚʘʥʠʡ ʰʫʪʝʨ, ʪʫʥʝʣʴʥʠʡ ʰʫʪʝʨ, 

ʨʝʡʢʦʚʠʡ ʰʫʪʝʨ, ʬʽʢʩʦʚʘʥʠʡ ʰʫʪʝʨ [1]. 

ɯʛʨʦʚʠʡ ʟʘʩʪʦʩʫʥʦʢ, ʷʢʠʡ ʤʠ ʨʦʟʨʦʙʣʷʻʤʦ ʙʫʜʝ ʚʽʜʥʦʩʠʪʠʩʷ ʜʦ ʧʽʜʞʘʥʨʫ 

ʤʫʣʴʪʠʩʧʨʷʤʦʚʘʥʦʛʦ ʰʫʪʝʨʘ. ʄʫʣʴʪʠʩʧʨʷʤʦʚʘʥʠʡ ʰʫʪʝʨ (ʘʥʛʣ. Multidirectional 

Shooter) - ʮʝ ʧʽʜʞʘʥʨ shoot 'em up ʽʛʦʨ, ʜʝ ʛʨʘʚʝʮʴ ʤʦʞʝ ʢʝʨʫʚʘʪʠ ʩʚʦʾʤ ʧʝʨʩʦʥʘʞʝʤ 

ʫ ʙʫʜʴ-ʷʢʦʤʫ ʥʘʧʨʷʤʢʫ, ʥʝ ʦʙʤʝʞʫʶʯʠʩʴ ʣʠʰʝ ʚʝʨʪʠʢʘʣʴʥʠʤ ʘʙʦ ʛʦʨʠʟʦʥʪʘʣʴʥʠʤ 

ʨʫʭʦʤ, ʱʦ ʻ ʦʜʥʽʻʶ ʟ ʛʦʣʦʚʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʤʫʣʴʪʠʩʧʨʷʤʦʚʘʥʠʭ ʰʫʪʝʨʽʚ. ɻʨʘʚʝʮʴ 

ʤʦʞʝ ʨʫʭʘʪʠʩʷ ʚʛʦʨʫ, ʚʥʠʟ, ʚʣʽʚʦ, ʚʧʨʘʚʦ ʪʘ ʧʦ ʜʽʘʛʦʥʘʣʽ, ʱʦ ʜʦʟʚʦʣʷʻ ʡʦʤʫ 

ʝʬʝʢʪʠʚʥʦ ʫʥʠʢʘʪʠ ʚʦʨʦʞʠʭ ʘʪʘʢ ʪʘ ʩʪʨʽʣʷʪʠ ʚ ʙʽʣʴʰ ʰʠʨʦʢʦʤʫ ʜʽʘʧʘʟʦʥʽ ʪʘ 

ʩʪʨʽʣʷʪʠ ʧʦ ʚʦʨʦʛʘʤ, ʷʢʽ ʘʪʘʢʫʶʪʴ ʟ ʨʽʟʥʠʭ ʩʪʦʨʽʥ. ʎʝ ʨʦʙʠʪʴ ʛʝʡʤʧʣʝʡ ʙʽʣʴʰ 
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ʜʠʥʘʤʽʯʥʠʤ ʪʘ ʽʥʪʝʥʩʠʚʥʠʤ, ʚʠʤʘʛʘʶʯʠ ʚʽʜ ʛʨʘʚʮʷ ʚʠʩʦʢʦʾ ʰʚʠʜʢʦʩʪʽ ʨʝʘʢʮʽʾ ʪʘ 

ʢʝʨʫʚʘʥʥʷ. 

ʄʝʭʘʥʽʢʠ ʙʦʶ ʚ ʪʘʢʦʤʫ ʧʽʜʞʘʥʨʽ ʤʦʞʝ ʙʫʪʠ ʦʜʥʦʯʘʩʥʦ ʧʨʦʩʪʦʶ ʽ ʜʦʩʠʪʴ 

ʨʽʟʥʦʤʘʥʽʪʥʦʶ. ɻʨʘʚʝʮʴ ʤʦʞʝ ʧʝʨʝʩʫʚʘʪʠʩʷ ʚ ʙʫʜʴ-ʷʢʠʡ ʙʽʢ ʝʢʨʘʥʘ, ʱʦ ʜʘʩʪʴ ʡʦʤʫ 

ʟʤʦʛʫ ʫʭʠʣʷʪʠʩʷ ʚʽʜ ʙʝʟʧʝʨʝʨʚʥʠʭ ʫʜʘʨʽʚ ʚʦʨʦʛʽʚ. ʊʘʢʦʞ ʚʽʥ ʤʘʻ ʨʽʟʥʫ ʟʙʨʦʶ, ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʷʢʦʾ ʧʦʪʨʽʙʥʦ ʚʙʠʚʘʪʠ ʥʘʪʦʚʧʠ ʚʦʨʦʛʽʚ, ʱʦ ʥʘʩʪʫʧʘʶʪʴ ʽʟ ʨʽʟʥʠʭ ʙʦʢʽʚ. 

ɺʦʨʦʛʠ ʪʝʞ ʤʘʶʪʴ ʨʽʟʥʽ ʚʠʜʠ ʘʪʘʢʠ, ʜʝʷʢʽ ʟ ʷʢʠʭ ʜʽʶʪʴ ʟʘ ʰʘʙʣʦʥʦʤ, ʱʦ ʜʘʻ 

ʤʦʞʣʠʚʽʩʪʴ ʛʨʘʚʮʝʚʽ ʟʘʧʘʤ'ʷʪʦʚʫʚʘʪʠ ʪʘ ʙʫʪʠ ʛʦʪʦʚʠʤ ʜʦ ʢʦʞʥʦʛʦ ʚʦʨʦʛʘ. ʋ 

ʙʘʛʘʪʴʦʭ ʽʛʨʘʭ ʮʴʦʛʦ ʞʘʥʨʫ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʪʘʢ ʟʚʘʥʽ ʙʦʩʠ. ɿʘʟʚʠʯʘʡ ʚʦʥʠ ʙʽʣʴʰʽ ʪʘ 

ʩʠʣʴʥʽʰʽ, ʥʽʞ ʟʚʠʯʘʡʥʽ ʚʦʨʦʛʠ, ʘ ʪʘʢʦʞ ʤʘʶʪʴ ʙʝʟʣʽʯ ʨʽʟʥʠʭ ʘʪʘʢ. ʑʦʙ ʥʝ ʧʨʦʛʨʘʪʠ, 

ʛʨʘʚʝʮʴ ʤʘʻ ʩʪʝʞʠʪʠ ʟʘ ʩʚʦʾʤ ʟʜʦʨʦʚ'ʷʤ, ʷʢʝ ʟʤʝʥʰʫʚʘʪʠʤʝʪʴʩʷ, ʢʦʣʠ ʛʨʘʚʝʮʴ 

ʧʦʪʨʘʧʠʪʴ ʧʽʜ ʚʦʨʦʞʫ ʘʪʘʢʫ. 

ʎʝʡ ʧʨʦʝʢʪ ʩʧʨʷʤʦʚʘʥʠʡ ʥʘ ʩʪʚʦʨʝʥʥʷ ʜʠʥʘʤʽʯʥʦʾ ʩʠʩʪʝʤʠ ʙʦʶ, ʜʝ ʛʨʘʚʝʮʴ 

ʤʘʻ ʰʚʠʜʢʦ ʨʝʘʛʫʚʘʪʠ ʽ ʚʜʦʩʢʦʥʘʣʶʚʘʪʠ ʩʚʦʾ ʥʘʚʠʯʢʠ ʢʝʨʫʚʘʥʥʷ ʪʘ ʩʪʨʽʣʴʙʠ. 

ɻʨʘʚʝʮʴ ʤʘʪʠʤʝ ʦʯʢʠ ʟʜʦʨʦʚ'ʷ, ʷʢʽ ʥʝ ʚʽʜʥʦʚʣʶʚʘʪʠʤʫʪʴʩʷ ʩʘʤʽ, ʽ ʷʢʱʦ ʛʨʘʚʝʮʴ 

ʚʪʨʘʪʠʪʴ ʫʩʽ ʦʯʢʠ, ʪʦ ʚʽʥ ʧʨʦʛʨʘʻ. ʑʦʙ ʟʙʘʣʘʥʩʫʚʘʪʠ ʛʨʫ, ʫ ʛʨʘʚʮʷ ʙʫʜʝ ʧʨʠʩʫʪʥʽʡ 

ʝʥʝʨʛʝʪʠʯʥʠʡ ʱʠʪ, ʷʢʠʡ ʟ ʯʘʩʦʤ ʨʝʛʝʥʝʨʫʻʪʴʩʷ, ʷʢʱʦ ʛʨʘʚʝʮʴ ʥʝ ʧʦʪʨʘʧʣʷʻ ʧʽʜ 

ʚʦʨʦʞʫ ʘʪʘʢʫ. ʎʝ ʜʘʩʪʴ ʛʨʘʚʮʝʚʽ ʤʦʞʣʠʚʽʩʪʴ ʜʦʚʰʝ ʧʨʦʪʨʠʤʘʪʠʩʷ, ʘʣʝ ʜʣʷ ʮʴʦʛʦ 

ʡʦʤʫ ʧʦʪʨʽʙʥʦ ʫʭʠʣʷʪʠʩʷ ʚʽʜ ʚʦʨʦʛʽʚ, ʷʢʽ ʙʫʜʫʪʴ ʰʚʠʜʢʦ ʧʝʨʝʤʽʱʘʪʠʩʷ ʽ ʧʦʩʪʽʡʥʦ 

ʘʪʘʢʫʚʘʪʠ ʚʦʨʦʛʘ ʨʽʟʥʠʤʠ ʩʧʦʩʦʙʘʤʠ. 

ʉʠʩʪʝʤʘ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʪʘ ʩʫʧʨʦʪʠʚʥʠʢʽʚ ʚ ʽʛʨʦʚʠʭ ʧʨʦʛʨʘʤʘʭ ʻ ʦʜʥʠʤ ʟ 

ʢʣʶʯʦʚʠʭ ʘʩʧʝʢʪʽʚ, ʷʢʠʡ ʚʠʟʥʘʯʘʻ ʨʽʚʝʥʴ ʩʢʣʘʜʥʦʩʪʽ, ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʩʪʽ ʪʘ ʮʽʢʘʚʦʩʪʽ 

ʛʨʠ. ʋ ʢʦʞʥʦʛʦ ʩʫʧʨʦʪʠʚʥʠʢʘ ʧʦʚʠʥʥʽ ʙʫʪʠ ʧʨʠʩʫʪʥʽʤʠ ʦʩʦʙʣʠʚʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

[3]. ʅʘʧʨʠʢʣʘʜ, ʦʜʠʥ ʰʚʠʜʢʦ ʧʝʨʝʩʫʚʘʻʪʴʩʷ, ʤʘʣʝʥʴʢʦʛʦ ʨʦʟʤʽʨʫ, ʘʣʝ ʤʘʻ ʤʘʣʦ 

ʟʜʦʨʦʚ'ʷ ʽ ʤʘʣʦ ʰʢʦʜʠ. ɯʥʰʠʡ ʞʝ ʥʘʚʧʘʢʠ, ʧʦʚʽʣʴʥʠʡ, ʚʝʣʠʢʠʡ, ʤʘʻ ʙʘʛʘʪʦ ʟʜʦʨʦʚ'ʷ, 

ʘʣʝ ʪʝʞ ʤʘʻ ʤʘʣʦ ʰʢʦʜʠ. ɸ ʻ ʱʝ ʦʜʠʥ ʚʠʜ, ʷʢʠʡ ʤʘʻ ʩʝʨʝʜʥʶ ʢʽʣʴʢʽʩʪʴ ʟʜʦʨʦʚ'ʷ, 

ʩʝʨʝʜʥʶ ʰʚʠʜʢʽʩʪʴ, ʘʣʝ ʧʨʠ ʮʴʦʤʫ ʚʝʣʠʯʝʟʥʫ ʰʢʦʜʫ. ʊʘʢʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʩʫʧʨʦʪʠʚʥʠʢʽʚ ʟʤʫʰʫʚʘʪʠʤʫʪʴ ʛʨʘʚʮʷ ʩʢʣʘʜʘʪʠ ʚʣʘʩʥʫ ʪʘʢʪʠʢʫ, ʱʦʙ ʧʝʨʝʤʦʛʪʠ. 

ɿʽʪʢʥʫʚʰʠʩʴ ʟ ʫʩʽʤʘ ʮʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʙʦʶ ʦʜʥʦʯʘʩʥʦ, ʛʨʘʚʝʮʴ ʦʪʨʠʤʘʻ 

ʥʝʡʤʦʚʽʨʥʽ ʝʤʦʮʽʾ ʪʘ ʟʘʭʦʧʣʝʥʥʷ ʚʽʜ ʧʨʦʮʝʩʫ ʛʨʠ. 
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1 ɸʅɸʃɯɿ ʇʈɽɼʄɽʊʅʆɰ ɻɸʃʋɿɯ 

1.1 ɸʥʘʣʽʟ ʧʨʝʜʤʝʪʥʦʾ ʛʘʣʫʟʽ 

ɾʘʥʨ shoot'em up ʻ ʦʜʥʠʤ ʟ ʥʘʡʚʽʜʦʤʽʰʠʭ ʪʘ ʜʘʚʥʦ ʽʩʥʫʶʯʠʭ ʞʘʥʨʽʚ ʚ ʽʩʪʦʨʽʾ 

ʚʽʜʝʦʽʛʦʨ. ʎʝʡ ʞʘʥʨ ʚʠʥʠʢ ʫ ʧʝʨʽʦʜ ʨʦʟʚʠʪʢʫ ʘʨʢʘʜʥʠʭ ʽʛʦʨ ʽ ʟ ʪʠʭ ʧʽʨ ʩʪʘʚ 

ʥʝʦʜʤʽʥʥʦʶ ʯʘʩʪʠʥʦʶ ʽʛʨʦʚʦʾ ʽʥʜʫʩʪʨʽʾ. Shoot'em up, ʯʘʩʪʦ ʚʽʜʦʤʠʡ ʷʢ shmup, 

ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʰʚʠʜʢʠʤ ʪʝʤʧʦʤ ʛʨʠ, ʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ ʚʦʨʦʛʽʚ ʪʘ ʩʪʨʽʣʷʥʠʥʠ, ʘ 

ʪʘʢʦʞ ʽʥʦʜʽ ʝʣʝʤʝʥʪʘʤʠ ʙʦʩʽʚ, ʱʦ ʨʦʙʠʪʴ ʛʨʫ ʜʠʥʘʤʽʯʥʦʶ ʪʘ ʟʘʭʦʧʣʶʶʯʦʶ.  

ʎʝʡ ʞʘʥʨ ʤʘʻ ʚʝʣʠʢʫ ʧʦʧʫʣʷʨʥʽʩʪʴ ʩʝʨʝʜ ʛʝʡʤʝʨʽʚ, ʦʩʦʙʣʠʚʦ ʩʝʨʝʜ ʪʠʭ, ʭʪʦ 

ʮʽʥʫʻ ʘʨʢʘʜʥʫ ʩʢʣʘʜʥʽʩʪʴ ʪʘ ʘʜʨʝʥʘʣʽʥ ʚʽʜ ʧʦʩʪʽʡʥʦʛʦ ʩʪʨʽʤʢʦʛʦ ʨʫʭʫ. ʐʤʘʧʠ 

ʟʘʟʚʠʯʘʡ ʚʠʢʣʠʢʘʶʪʴ ʥʦʩʪʘʣʴʛʽʶ ʫ ʛʨʘʚʮʽʚ, ʦʩʢʽʣʴʢʠ ʙʘʛʘʪʦ ʢʣʘʩʠʯʥʠʭ ʰʤʘʧʽʚ 

ʩʪʘʣʠ ʢʫʣʴʪʦʚʠʤʠ ʪʘ ʚʠʟʥʘʥʠʤʠ ʤʘʡʩʪʝʨʥʽʩʪʶ ʜʠʟʘʡʥʫ ʨʽʚʥʽʚ ʪʘ ʛʝʡʤʧʣʝʶ. 

ʈʠʥʦʢ ʽʛʦʨ ʫ ʞʘʥʨʽ shoot'em up ʻ ʨʽʟʥʦʤʘʥʽʪʥʠʤ, ʘʣʝ ʤʝʥʰ ʢʦʥʢʫʨʝʥʪʥʠʤ 

ʧʦʨʽʚʥʷʥʦ ʟ ʽʥʰʠʤʠ ʞʘʥʨʘʤʠ, ʪʘʢʠʤʠ ʷʢ ʰʫʪʝʨʠ ʚʽʜ ʧʝʨʰʦʾ ʦʩʦʙʠ ʘʙʦ ʨʦʣʴʦʚʽ ʽʛʨʠ. 

ʆʜʥʘʢ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʮʝ, ʽʩʥʫʻ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʷʢʽʩʥʠʭ ʰʤʘʧʽʚ, ʱʦ ʧʦʩʪʽʡʥʦ 

ʟʘʣʫʯʘʶʪʴ ʫʚʘʛʫ ʬʘʥʘʪʽʚ ʞʘʥʨʫ. ʇʨʦʘʥʘʣʽʟʫʚʘʚʰʠ ʜʝʷʢʽ ʟ ʪʘʢʠʭ ʽʛʦʨ, ʤʠ ʟʤʦʞʝʤʦ 

ʟʨʦʟʫʤʽʪʠ, ʷʢʽ ʘʩʧʝʢʪʠ ʧʦʪʨʽʙʥʦ ʚʟʷʪʠ ʜʦ ʫʚʘʛʠ, ʱʦʙ ʛʨʘ ʟʜʦʙʫʣʘ ʭʦʨʦʰʫ ʨʝʧʫʪʘʮʽʶ, 

ʩʧʦʜʦʙʘʣʘʩʷ ʛʨʘʚʮʷʤ ʽ ʤʘʣʘ ʤʦʞʣʠʚʽʩʪʴ ʨʦʟʚʠʚʘʪʠʩʷ ʜʘʣʽ. 

Assault Android Cactus - ʮʝ ʽʟʦʤʝʪʨʠʯʥʠʡ ʘʨʢʘʜʥʠʡ ʰʫʪʝʨ ʟ ʚʠʜʦʤ ʟʚʝʨʭʫ, ʜʝ 

ʛʨʘʚʝʮʴ ʢʝʨʫʻ ʘʥʜʨʦʾʜʘʤʠ, ʱʦ ʙʦʨʶʪʴʩʷ ʟ ʦʨʜʘʤʠ ʚʦʨʦʞʠʭ ʨʦʙʦʪʽʚ ʥʘ ʢʦʩʤʽʯʥʦʤʫ 

ʢʦʨʘʙʣʽ (ʜʠʚ. ʨʠʩ. 1.1). ɻʨʘ ʩʣʘʚʠʪʴʩʷ ʩʚʦʾʤ ʰʚʠʜʢʠʤ ʪʝʤʧʦʤ, ʜʠʥʘʤʽʯʥʠʤ 

ʛʝʡʤʧʣʝʻʤ ʪʘ ʚʝʣʠʯʝʟʥʦʶ ʢʽʣʴʢʽʩʪʶ ʨʽʟʥʠʭ ʘʥʜʨʦʾʜʽʚ, ʢʦʞʝʥ ʟ ʷʢʠʭ ʤʘʻ ʫʥʽʢʘʣʴʥʽ 

ʟʜʽʙʥʦʩʪʽ. ɺʽʜ ʽʥʰʠʭ ʰʤʘʧʽʚ Assault Android Cactus ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʝʣʠʢʦʶ 

ʢʽʣʴʢʽʩʪʶ ʛʝʨʦʾʚ ʟ ʨʽʟʥʠʤʠ ʩʪʠʣʷʤʠ ʛʨʠ, ʱʦ ʨʦʙʠʪʴ ʢʦʞʥʝ ʧʨʦʭʦʜʞʝʥʥʷ ʫʥʽʢʘʣʴʥʠʤ. 

ɻʨʘ ʪʘʢʦʞ ʚʨʘʞʘʻ ʯʫʜʦʚʦʶ ʩʠʩʪʝʤʦʶ ʩʫʧʨʦʪʠʚʥʠʢʽʚ, ʱʦ ʜʦʜʘʻ ʜʠʥʘʤʽʢʠ, 

ʩʢʣʘʜʥʦʩʪʽ ʪʘ ʽʥʪʝʨʝʩʫ ʜʦ ʛʨʠ. ʈʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʩʫʧʨʦʪʠʚʥʠʢʽʚ ʟ ʫʥʽʢʘʣʴʥʠʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʽ ʟʜʽʙʥʦʩʪʷʤʠ ʫʩʢʣʘʜʥʶʻ ʙʠʪʚʠ: ʜʝʷʢʽ ʧʨʦʪʠʚʥʠʢʠ ʙ'ʶʪʴʩʷ ʚ 

ʙʣʠʞʥʴʦʤʫ ʙʦʶ, ʽʥʰʽ ʪʨʠʤʘʶʪʴ ʜʠʩʪʘʥʮʽʶ, ʘ ʜʝʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʩʪʘʪʫʩʥʽ 

ʝʬʝʢʪʠ ʥʘ ʛʨʘʚʮʷ ʘʙʦ ʽʥʰʠʭ ʩʫʧʨʦʪʠʚʥʠʢʽʚ. ɻʨʘ ʨʦʟʜʽʣʝʥʘ ʥʘ 5 ʟʦʥ, ʢʦʞʥʘ ʟ ʷʢʠʭ 

ʟʘʚʝʨʰʫʻʪʴʩʷ ʙʦʻʤ ʟ ʧʦʪʫʞʥʠʤ ʙʦʩʦʤ, ʷʢʠʡ ʚʦʣʦʜʽʻ ʫʥʽʢʘʣʴʥʠʤʠ ʘʪʘʢʘʤʠ ʽ 

ʟʜʽʙʥʦʩʪʷʤʠ. ʊʘʢʦʞ ʚʘʨʪʦ ʚʽʜʟʥʘʯʠʪʠ ʧʨʦʛʨʝʩʠʚʥʝ ʫʩʢʣʘʜʥʝʥʥʷ ʛʨʠ: ʟ ʢʦʞʥʠʤ 
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ʥʦʚʠʤ ʨʽʚʥʝʤ ʧʨʦʪʠʚʥʠʢʠ ʩʪʘʶʪʴ ʩʢʣʘʜʥʽʰʠʤʠ ʪʘ ʘʛʨʝʩʠʚʥʽʰʠʤʠ, ʥʝ ʜʦʟʚʦʣʷʶʯʠ 

ʛʨʘʚʮʶ ʨʦʟʩʣʘʙʠʪʠʩʷ. ʋ ʧʝʨʩʦʥʘʞʘ ʚʽʜʩʫʪʥʻ ʩʪʘʥʜʘʨʪʥʝ ʟʜʦʨʦʚ'ʷ, ʥʘʪʦʤʽʩʪʴ ʚʽʥ ʤʘʻ 

ʝʥʝʨʛʽʶ, ʷʢʘ ʚʠʪʨʘʯʘʻʪʴʩʷ ʱʦʩʝʢʫʥʜʠ, ʟʘʚʜʷʢʠ ʯʦʤʫ ʛʨʘʚʮʝʚʽ ʜʦʚʦʜʠʪʴʩʷ ʜʽʷʪʠ 

ʰʚʠʜʰʝ ʡ ʘʛʨʝʩʠʚʥʽʰʝ.  

 

ʈʠʩʫʥʦʢ 1.1 ï Shootôem up ʛʨʘ Assault Android Cactus (ʟʘ ʜʘʥʠʤʠ [4]) 

 

Sky Force Reloaded - ʘʨʢʘʜʥʠʡ ʚʝʨʪʠʢʘʣʴʥʠʡ ʰʫʪʝʨ, ʜʝ ʛʨʘʚʝʮʴ ʫʧʨʘʚʣʷʻ 

ʣʽʪʘʶʯʠʤ ʢʦʨʘʙʣʝʤ, ʩʫʧʝʨʝʯʠʪʴ ʚʝʣʠʢʽʡ ʢʽʣʴʢʦʩʪʽ ʚʦʨʦʞʠʭ ʩʠʣ. ɻʨʘʬʽʢʘ Sky Force 

ʚʨʘʞʘʻ ʩʚʦʻʶ ʷʢʽʩʪʶ, ʥʘʚʽʪʴ ʜʣʷ 2D ʽʛʨʠ. ʎʝʡ ʧʨʦʻʢʪ ʥʘʛʘʜʫʻ ʢʣʘʩʠʯʥʽ shoot'em up 

ʽʛʨʠ, ʜʝ ʛʝʨʦʡ ʘʚʪʦʤʘʪʠʯʥʦ ʨʫʭʘʻʪʴʩʷ ʚʧʝʨʝʜ, ʯʘʩʪʦ ʥʘ ʣʽʪʘʶʯʦʤʫ ʪʨʘʥʩʧʦʨʪʥʦʤʫ 

ʟʘʩʦʙʽ, ʽ ʚʽʜʙʠʚʘʻ ʘʪʘʢʠ ʚʦʨʦʛʽʚ, ʫʥʠʢʘʪʠ ʧʝʨʝʰʢʦʜ. ɻʨʘ ʧʨʦʧʦʥʫʻ ʩʧʽʣʴʥʫ ʛʨʫ ʜʣʷ 

ʜʚʦʭ ʛʨʘʚʮʽʚ, ʜʦʟʚʦʣʷʶʯʠ ʜʨʫʟʷʤ ʘʙʦ ʩʧʽʚʨʦʙʽʪʥʠʢʘʤ ʧʨʘʮʶʚʘʪʠ ʨʘʟʦʤ ʜʣʷ 

ʜʦʩʷʛʥʝʥʥʷ ʩʧʽʣʴʥʦʾ ʤʝʪʠ - ʧʝʨʝʤʦʛʠ ʥʘʜ ʚʦʨʦʛʘʤʠ (ʜʠʚ. ʨʠʩ. 1.2). 

ʉʠʩʪʝʤʘ ʩʫʧʨʦʪʠʚʥʠʢʽʚ ʫ Sky Force ʜʦʚʦʣʽ ʨʽʟʥʦʤʘʥʽʪʥʘ: ʫ ʛʨʽ ʧʨʝʜʩʪʘʚʣʝʥʦ 

ʨʽʟʥʽ ʪʠʧʠ ʩʫʧʨʦʪʠʚʥʠʢʽʚ, ʚʢʣʶʯʥʦ ʟ ʧʦʚʽʪʨʷʥʠʤʠ ʢʦʨʘʙʣʷʤʠ, ʛʝʣʽʢʦʧʪʝʨʘʤʠ, 

ʙʦʤʙʘʨʜʫʚʘʣʴʥʠʢʘʤʠ, ʥʘʟʝʤʥʠʤʠ ʪʘʥʢʘʤʠ ʪʘ ʦʙʦʨʦʥʥʠʤʠ ʫʩʪʘʥʦʚʢʘʤʠ. ʗʢ ʽ ʚ 

ʧʦʧʝʨʝʜʥʴʦʤʫ ʧʨʠʢʣʘʜʽ, ʫ Sky Force ʻ ʙʦʩʠ ʥʘʧʨʠʢʽʥʮʽ ʨʽʚʥʷ. ɺʦʥʠ ʟʘʟʚʠʯʘʡ ʙʽʣʴʰʽ 

ʪʘ ʤʘʶʪʴ ʩʢʣʘʜʥʽʰʽ ʘʪʘʢʠ, ʥʽʞ ʟʚʠʯʘʡʥʽ ʩʫʧʨʦʪʠʚʥʠʢʠ. ʇʝʨʝʤʦʛʘ ʥʘʜ ʙʦʩʘʤʠ 
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ʚʠʤʘʛʘʻ ʭʦʨʦʰʦʾ ʩʪʨʘʪʝʛʽʾ ʪʘ ʚʤʽʥʥʷ ʫʭʠʣʷʪʠʩʷ ʚʽʜ ʾʭʥʽʭ ʘʪʘʢ. ɯʥʦʜʽ ʧʨʦʪʠʚʥʠʢʠ 

ʘʪʘʢʫʶʪʴ ʭʚʠʣʝʶ, ʩʪʚʦʨʶʶʯʠ ʜʦʜʘʪʢʦʚʫ ʥʘʧʨʫʛʫ ʽ ʚʠʤʘʛʘʶʯʠ ʚʽʜ ʛʨʘʚʮʷ ʰʚʠʜʢʦʾ 

ʨʝʘʢʮʽʾ ʪʘ ʚʤʽʥʥʷ ʩʪʨʘʪʝʛʽʯʥʦ ʚʠʙʠʨʘʪʠ ʮʽʣʽ ʜʣʷ ʟʥʠʱʝʥʥʷ. ɻʨʘʚʝʮʴ ʤʦʞʝ 

ʧʦʢʨʘʱʫʚʘʪʠ ʩʚʽʡ ʣʽʪʘʢ ʽ ʩʧʦʨʷʜʞʝʥʥʷ, ʱʦ ʜʦʧʦʤʘʛʘʻ ʙʦʨʦʪʠʩʷ ʟ ʩʠʣʴʥʽʰʠʤʠ 

ʩʫʧʨʦʪʠʚʥʠʢʘʤʠ. ʅʘʧʨʠʢʣʘʜ, ʤʦʞʥʘ ʧʦʢʨʘʱʫʚʘʪʠ ʟʙʨʦʶ, ʰʚʠʜʢʽʩʪʴ ʽ ʙʨʦʥʶ ʣʽʪʘʢʘ. 

 

ʈʠʩʫʥʦʢ 1.2 ï ʂʦʦʧʝʨʘʪʠʚ ʛʨʠ Sky Force Reloaded (ʟʘ ʜʘʥʠʤʠ [5]) 

 

ʉʝʨʽʷ ʽʛʦʨ Contra - ʮʝ ʢʫʣʴʪʦʚʝ ʪʚʦʨʽʥʥʷ ʫ ʞʘʥʨʽ run and gun, ʨʦʟʨʦʙʣʝʥʝ 

ʢʦʤʧʘʥʽʻʶ Konami. ʗʢ ʽ ʙʘʛʘʪʦ ʽʛʦʨ ʮʴʦʛʦ ʞʘʥʨʫ, Contra ʚʧʝʨʰʝ ʟ'ʷʚʠʣʘʩʷ ʥʘ 

ʘʨʢʘʜʥʠʭ ʘʚʪʦʤʘʪʘʭ ʫ 1987 ʨʦʮʽ [6]. ʆʩʥʦʚʥʘ ʽʜʝʷ ʩʶʞʝʪʫ ʧʦʣʷʛʘʻ ʫ ʟʘʭʠʩʪʽ ʣʶʜʩʪʚʘ 

ʚʽʜ ʽʥʦʧʣʘʥʝʪʥʠʭ ʟʘʛʘʨʙʥʠʢʽʚ, ʢʽʙʝʨʥʝʪʠʯʥʠʭ ʩʪʚʦʨʽʥʴ ʪʘ ʽʥʰʠʭ ʥʝʙʝʟʧʝʢ. ɻʨʠ 

Contra ʚʽʜʟʥʘʯʘʣʠʩʷ ʚʨʘʞʘʶʯʦʶ ʛʨʘʬʽʢʦʶ ʜʣʷ ʩʚʦʛʦ ʯʘʩʫ ʪʘ ʤʦʞʣʠʚʽʩʪʶ ʛʨʘʪʠ ʚ 

ʢʦʦʧʝʨʘʪʠʚʥʦʤʫ ʨʝʞʠʤʽ, ʱʦ ʜʦʜʘʚʘʣʦ ʽʛʨʘʤ ʩʦʮʽʘʣʴʥʫ ʜʠʥʘʤʽʢʫ ʪʘ ʟʤʘʛʘʣʴʥʽʩʪʴ. 

Contra ʩʫʪʪʻʚʦ ʚʧʣʠʥʫʣʘ ʥʘ ʞʘʥʨ "ʙʽʞʠ ʽ ʩʪʨʽʣʷʡ", ʷʢʠʡ ʧʦʻʜʥʫʻ ʚ ʩʦʙʽ ʧʣʘʪʬʦʨʤʝʨ 

ʽ ʰʫʪʝʨ. ɻʝʡʤʧʣʝʡ ʫ ʛʨʽ ʥʘʩʠʯʝʥʠʡ - ʯʠʩʣʝʥʥʽ ʚʦʨʦʛʠ, ʱʦ ʥʘʧʘʜʘʶʪʴ ʟ ʨʽʟʥʠʭ 

ʥʘʧʨʷʤʢʽʚ, ʩʪʘʮʽʦʥʘʨʥʽ ʛʘʨʤʘʪʠ, ʪʫʨʝʣʽ, ʪʘʥʢʠ, ʘ ʪʘʢʦʞ ʛʨʘʥʘʪʠ, ʱʦ ʚʠʙʫʭʘʶʪʴ. 

ʉʧʨʘʡʪʠ ʛʝʨʦʾʚ ʽ ʚʦʨʦʛʽʚ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʝʣʠʢʠʤ ʨʦʟʤʽʨʦʤ ʽ ʜʦʙʨʝ ʧʨʦʨʦʙʣʝʥʦʶ 

ʘʥʽʤʘʮʽʻʶ. ʂʦʞʝʥ ʨʽʚʝʥʴ ʟʘʚʝʨʰʫʻʪʴʩʷ ʙʦʻʚʠʤ ʟʽʪʢʥʝʥʥʷʤ ʟ ʫʥʽʢʘʣʴʥʠʤ "ʙʦʩʦʤ", 
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ʷʢʠʡ ʯʘʩʪʦ ʤʘʻ ʢʽʣʴʢʘ ʬʘʟ ʙʠʪʚʠ. ʊʘʢʦʞ ʫ Contra ʧʨʠʩʫʪʥʽ ʝʣʝʤʝʥʪʠ ʧʣʘʪʬʦʨʤʝʨʘ, 

ʜʝ ʛʨʘʚʝʮʴ ʧʦʚʠʥʝʥ ʩʪʨʠʙʘʪʠ ʡ ʫʭʠʣʷʪʠʩʷ ʚʽʜ ʧʝʨʝʰʢʦʜ ʪʘ ʘʪʘʢ ʚʦʨʦʛʽʚ ʥʘ ʨʽʟʥʠʭ 

ʨʽʚʥʷʭ. 

1.2 ɾʘʥʨʦʚʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʎʝʡ ʞʘʥʨ ʦʭʦʧʣʶʻ ʢʽʣʴʢʘ ʧʽʜʞʘʥʨʽʚ, ʢʦʞʝʥ ʟ ʷʢʠʭ ʤʘʻ ʩʚʦʾ ʫʥʽʢʘʣʴʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʡ ʦʩʦʙʣʠʚʦʩʪʽ ʛʝʡʤʧʣʝʷ. ʆʩʴ ʜʝʢʽʣʴʢʘ ʟ ʦʩʥʦʚʥʠʭ ʧʽʜʞʘʥʨʽʚ ʪʘ ʾʭʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ: 

Vertical Shoot'em Up (ʚʝʨʪʠʢʘʣʴʥʽ ʰʫʪʝʨʠ): 

- ɺʠʜ ʢʘʤʝʨʠ. ʋ ʪʘʢʠʭ ʽʛʨʘʭ ʜʽʾ ʚʽʜʙʫʚʘʶʪʴʩʷ ʥʘ ʚʝʨʪʠʢʘʣʴʥʦ ʦʨʽʻʥʪʦʚʘʥʦʤʫ 

ʝʢʨʘʥʽ, ʜʝ ʛʨʘʚʝʮʴ ʢʝʨʫʻ ʩʚʦʾʤ ʧʝʨʩʦʥʘʞʝʤ, ʱʦ ʨʫʭʘʻʪʴʩʷ ʚʛʦʨʫ. 

- ʂʝʨʫʚʘʥʥʷ. ʗʢ ʧʨʘʚʠʣʦ, ʫ ʛʨʘʚʮʷ ʥʝʤʘʻ ʚʽʣʴʥʦʛʦ ʧʝʨʝʤʽʱʝʥʥʷ ʧʦ ʝʢʨʘʥʫ, 

ʚʽʥ ʤʘʻ ʤʦʞʣʠʚʽʩʪʴ ʨʫʭʘʪʠʩʷ ʚʛʦʨʫ, ʚʥʠʟ, ʚʣʽʚʦ ʽ ʚʧʨʘʚʦ. 

- ɺʦʨʦʛʠ. ʋʩʽ ʧʨʦʪʠʚʥʠʢʠ ʟ'ʷʚʣʷʶʪʴʩʷ ʟʚʝʨʭʫ ʝʢʨʘʥʘ ʡ ʘʪʘʢʫʶʪʴ ʛʨʘʚʮʷ. 

ɻʨʘʚʝʮʴ ʟʽ ʩʚʦʛʦ ʙʦʢʫ ʤʘʻ ʫʭʠʣʷʪʠʩʷ ʚʽʜ ʾʭʥʽʭ ʧʦʩʪʨʽʣʽʚ ʽ ʟʥʠʱʫʚʘʪʠ ʾʭ, 

ʩʪʨʽʣʷʶʯʠ ʫ ʚʽʜʧʦʚʽʜʴ. 

Horizontal Shoot'em Up (ʛʦʨʠʟʦʥʪʘʣʴʥʽ ʰʫʪʝʨʠ): 

- ɺʠʜ ʢʘʤʝʨʠ. ʇʦʜʽʾ ʫ ʪʘʢʦʤʫ ʧʽʜʞʘʥʨʽ ʪʨʘʧʣʷʶʪʴʩʷ ʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʦ 

ʦʨʽʻʥʪʦʚʘʥʦʤʫ ʝʢʨʘʥʽ, ʜʝ ʛʨʘʚʮʝʚʽ ʜʦʚʦʜʠʪʴʩʷ ʢʦʥʪʨʦʣʶʚʘʪʠ ʚʣʘʩʥʦʛʦ 

ʧʝʨʩʦʥʘʞʘ, ʢʦʪʨʠʡ ʨʫʭʘʻʪʴʩʷ ʟʣʽʚʘ ʥʘʧʨʘʚʦ ʘʙʦ ʥʘʚʧʘʢʠ. 

- ʂʝʨʫʚʘʥʥʷ. ʇʦʜʽʙʥʦ ʜʦ ʚʝʨʪʠʢʘʣʴʥʠʭ ʰʫʪʝʨʽʚ, ʘʣʝ ʟ ʦʙʤʝʞʝʥʥʷʤ ʥʘ 

ʛʦʨʠʟʦʥʪʘʣʴʥʠʡ ʨʫʭ. 

- ɺʦʨʦʛʠ. ɺʩʽ ʩʫʧʨʦʪʠʚʥʠʢʠ ʟ'ʷʚʣʷʶʪʴʩʷ ʟ ʢʦʞʥʦʛʦ ʙʦʢʫ ʝʢʨʘʥʘ ʽ 

ʥʘʤʘʛʘʶʪʴʩʷ ʥʘʙʣʠʟʠʪʠʩʷ ʜʦ ʧʝʨʩʦʥʘʞʘ, ʡʦʛʦ ʟʘʜʘʯʘ ʟʘʣʠʰʘʻʪʴʩʷ ʪʽʻʶ 

ʩʘʤʦʶ, ʷʢ ʽ ʫ ʚʝʨʪʠʢʘʣʴʥʠʭ ʰʫʪʝʨ̔. 

Bullet Hell (ʧʝʢʣʦ ʢʫʣʴ): 

- ɺʠʩʦʢʘ ʩʢʣʘʜʥʽʩʪʴ. ʊʘʢʠʡ ʧʽʜʞʘʥʨ ʩʣʘʚʠʪʴʩʷ ʩʚʦʻʶ ʜʫʞʝ ʚʠʩʦʢʦʶ 

ʩʢʣʘʜʥʽʩʪʶ, ʦʩʢʽʣʴʢʠ ʥʘ ʝʢʨʘʥʽ ʢʫʧʘ ʨʽʟʥʠʭ ʧʦʩʪʨʽʣʽʚ, ʱʦ ʚʠʤʘʛʘʶʪʴ ʚʽʜ 

ʛʨʘʚʮʷ ʤʘʢʩʠʤʘʣʴʥʦʾ ʟʦʩʝʨʝʜʞʝʥʦʩʪʽ ʪʘ ʨʝʘʢʮʽʾ. 

- ʋʥʽʢʘʣʴʥʽ ʧʘʪʝʨʥʠ. ʋ ʚʦʨʦʛʽʚ ʟʘʟʚʠʯʘʡ ʻ ʩʚʦʾ ʫʥʽʢʘʣʴʥʽ ʧʘʪʝʨʥʠ, ʷʢʽ 
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ʛʨʘʚʝʮʴ ʧʦʚʠʥʝʥ ʧʦʩʪʘʨʘʪʠʩʷ ʚʠʚʯʠʪʠ, ʱʦʙ ʧʨʦʪʨʠʤʘʪʠʩʷ ʷʢʦʤʦʛʘ ʜʦʚʰʝ. 

- ʊʝʭʥʽʯʥʽ ʥʘʚʠʯʢʠ. ɺʽʜ ʛʨʘʚʮʷ ʧʦʪʨʽʙʥʽ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʥʘʚʠʯʦʢ. ɺʽʥ ʤʘʻ 

ʚʩʪʠʛʘʪʠ ʫʭʠʣʷʪʠʩʷ ʚʽʜ ʘʪʘʢ ʚʦʨʦʛʽʚ, ʚʤʽʪʠ ʚʠʨʽʰʫʚʘʪʠ, ʷʢʠʭ ʚʦʨʦʛʽʚ 

ʚʙʠʚʘʪʠ ʧʝʨʰʠʭ. ʋʩʝ ʮʝ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʽʜ ʧʦʩʪʽʡʥʦʶ ʥʘʧʨʫʛʦʶ ʟ ʙʦʢʫ ʛʨʠ. 

Run'n Gun (ʙʽʞʠ ʽ ʩʪʨʽʣʷʡ): 

- ʂʝʨʫʚʘʥʥʷ. ʋ ʛʨʘʚʮʷ ʻ ʟʤʦʛʘ ʨʫʭʘʪʠʩʷ ʚ ʙʫʜʴ-ʷʢʠʡ ʙʽʢ ʝʢʨʘʥʘ ʽ 

ʚʽʜʩʪʨʽʣʶʚʘʪʠʩʷ ʚʽʜ ʚʦʨʦʛʽʚ ʦʜʥʦʯʘʩʥʦ. 

- ɽʢʰʥ ʽ ʧʣʘʪʬʦʨʤʠʥʛ. ʎʝʡ ʧʽʜʞʘʥʨ ʯʘʩʪʦ ʢʦʤʙʽʥʫʻ ʤʽʞ ʩʦʙʦʶ ʝʣʝʤʝʥʪʠ 

ʝʢʰʝʥʫ ʽ ʧʣʘʪʬʦʨʤʽʥʛʫ, ʱʦ ʟʤʫʰʫʻ ʛʨʘʚʮʷ ʥʝ ʪʽʣʴʢʠ ʫʭʠʣʷʪʠʩʷ ʽ ʩʪʨʽʣʷʪʠ 

ʧʦ ʚʦʨʦʛʘʭ, ʘ ʡ ʚʩʪʠʛʘʪʠ ʜʦʣʘʪʠ ʧʝʨʝʰʢʦʜʠ. 

Fixed Shooter (ʬʽʢʩʦʚʘʥʽ ʰʫʪʝʨʠ): 

- ʌʽʢʩʦʚʘʥʝ ʧʦʣʦʞʝʥʥʷ ʛʨʘʚʮʷ. ʋ ʛʨʘʚʮʷ ʻ ʤʦʞʣʠʚʽʩʪʴ ʣʠʰʝ ʧʦʚʝʨʪʘʪʠʩʷ 

ʘʙʦ ʧʝʨʝʩʫʚʘʪʠʩʷ ʧʦ ʛʦʨʠʟʦʥʪʘʣʽ ʯʠ ʧʦ ʚʝʨʪʠʢʘʣʽ. 

- ɺʦʨʦʛʠ. ɸʪʘʢʠ ʚʦʨʦʛʽʚ ʚʽʜʙʫʚʘʶʪʴʩʷ ʟ ʫʩʽʭ ʥʘʧʨʷʤʢʽʚ, ʪʦʤʫ ʛʨʘʚʮʝʚʽ 

ʧʦʪʨʽʙʥʦ ʰʚʠʜʢʦ ʨʝʘʛʫʚʘʪʠ ʽ ʟʥʠʱʫʚʘʪʠ ʩʫʧʨʦʪʠʚʥʠʢʽʚ. 

1.3 ɸʥʘʣʽʟ ʤʝʭʘʥʽʢ 

ʆʩʥʦʚʥʽ ʤʝʭʘʥʽʢʠ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ shoot'em up, ʚʢʣʶʯʘʶʪʴ: 

- ʄʝʭʘʥʽʢʘ ʩʪʨʽʣʴʙʠ. ʉʪʨʽʣʴʙʘ ʻ ʦʩʥʦʚʥʦʶ ʤʝʭʘʥʽʢʦʶ ʮʴʦʛʦ ʞʘʥʨʫ. ɺʦʥʘ 

ʪʘʢʦʞ ʚʽʜʦʙʨʘʞʝʥʘ ʚ ʡʦʛʦ ʥʘʟʚʽ. ɻʨʘʚʮʶ ʧʦʪʨʽʙʥʦ ʘʢʪʠʚʥʦ ʩʪʨʽʣʷʪʠ ʧʦ 

ʥʘʙʣʠʞʘʶʪʴʩʷ ʚʦʨʦʛʘʭ. 

- ʄʝʭʘʥʽʢʘ ʫʭʠʣʝʥʥʷ. ʑʝ ʦʜʥʘ ʟ ʦʩʥʦʚʥʠʭ ʤʝʭʘʥʽʢ ʛʨʘʚʮʷ ʻ ʫʭʠʣʝʥʥʷ. ɼʣʷ 

ʪʦʛʦ ʱʦʙ ʧʨʦʪʨʠʤʘʪʠʩʷ ʚ ʛʨʽ ʜʦʚʰʝ, ʛʨʘʚʝʮʴ ʧʦʚʠʥʝʥ ʨʫʭʘʪʠʩʷ ʚ ʨʽʟʥʽ 

ʙʦʢʠ, ʪʠʤ ʩʘʤʠʤ ʫʭʠʣʷʶʯʠʩʴ ʚʽʜ ʩʥʘʨʷʜʽʚ. 

- ʄʝʭʘʥʽʢʘ ʙʦʩ̔ʚ. ɿʘʟʚʠʯʘʡ, ʥʘʧʨʠʢʽʥʮʽ ʢʦʞʥʦʛʦ ʨʽʚʥʷ ʛʨʘʚʮʷ ʯʝʢʘʻ ʙʦʩ. ʎʝ 

ʧʨʦʪʠʚʥʠʢ, ʷʢʠʡ ʙʽʣʴʰʠʡ ʽ ʩʠʣʴʥʽʰʠʡ ʟʘ ʽʥʰʠʭ. 

- ʄʝʭʘʥʽʢʘ ʭʚʠʣʴʦʚʠʭ ʘʪʘʢ. ʑʦʙ ʛʨʘ ʙʫʣʘ ʩʢʣʘʜʥʽʰʦʶ, ʽʩʥʫʶʪʴ ʩʝʨʽʾ 

ʚʦʨʦʞʠʭ ʘʪʘʢ, ʷʢʽ ʟʘʟʚʠʯʘʡ ʚʽʜʧʨʘʚʣʷʶʪʴʩʷ ʥʘ ʛʨʘʚʮʷ ʫ ʚʠʛʣʷʜʽ ʭʚʠʣʴ. ʎʝ 

ʦʟʥʘʯʘʻ, ʱʦ ʛʨʘʚʝʮʴ ʙʫʜʝ ʧʽʜʜʘʥʠʡ ʙʝʟʧʝʨʝʨʚʥʦʤʫ ʧʦʪʦʢʫ ʚʦʨʦʛʽʚ 

ʧʨʦʪʷʛʦʤ ʜʝʷʢʦʛʦ ʯʘʩʫ. 
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- ʄʝʭʘʥʽʢʘ ʧʽʜʚʠʱʝʥʥʷ ʽ ʘʧʛʨʝʡʜʠ: ʇʽʜ ʯʘʩ ʽʛʨʦʚʦʾ ʩʝʩʽʾ, ʛʨʘʚʝʮʴ ʤʦʞʝ 

ʟʥʘʡʪʠ ʙʦʥʫʩʠ ʘʙʦ ʘʧʛʨʝʡʜʠ, ʷʢʽ ʟʙʽʣʴʰʫʚʘʪʠʤʫʪʴ ʡʦʛʦ ʰʢʦʜʫ, ʟʜʦʨʦʚ'ʷ 

ʘʙʦ ʰʚʠʜʢʽʩʪʴ. ʎʽ ʙʦʥʫʩʠ ʤʦʞʫʪʴ ʷʢ ʧʨʦʩʪʦ ʟ'ʷʚʣʷʪʠʩʷ ʥʘ ʢʘʨʪʽ, ʪʘʢ ʽ 

ʚʠʧʘʜʘʪʠ ʟ ʫʙʠʪʠʭ ʩʫʧʨʦʪʠʚʥʠʢʽʚ. 

- ʈʽʚʥʽ ʟ ʨʽʟʥʦʶ ʩʢʣʘʜʥʽʩʪʶ. ʇʽʜ ʯʘʩ ʽʛʨʦʚʦʾ ʩʝʩʽʾ, ʛʨʘʚʝʮʴ ʤʦʞʝ ʟʥʘʡʪʠ 

ʙʦʥʫʩʠ ʘʙʦ ʘʧʛʨʝʡʜʠ, ʷʢʽ ʟʙʽʣʴʰʫʚʘʪʠʤʫʪʴ ʡʦʛʦ ʰʢʦʜʫ, ʟʜʦʨʦʚ'ʷ ʘʙʦ 

ʰʚʠʜʢʽʩʪʴ. ʎʽ ʙʦʥʫʩʠ ʤʦʞʫʪʴ ʷʢ ʧʨʦʩʪʦ ʟ'ʷʚʣʷʪʠʩʷ ʥʘ ʢʘʨʪʽ, ʪʘʢ ʽ ʚʠʧʘʜʘʪʠ 

ʟ ʫʙʠʪʠʭ ʩʫʧʨʦʪʠʚʥʠʢʽʚ. 

- ʉʠʩʪʝʤʘ ʞʠʪʪʷ. ɻʨʘʚʮʝʚʽ ʥʘʜʘʻʪʴʩʷ ʦʙʤʝʞʝʥʘ ʢʽʣʴʢʽʩʪʴ ʞʠʪʪʽʚ ʘʙʦ ʰʘʥʩʽʚ 

ʥʘ ʧʦʤʠʣʢʫ, ʱʦ ʚʽʜʥʦʚʣʶʶʪʴʩʷ ʧʝʚʥʠʤ ʯʠʥʦʤ (ʥʘʧʨʠʢʣʘʜ, ʧʽʩʣʷ 

ʜʦʩʷʛʥʝʥʥʷ ʧʝʚʥʦʛʦ ʢʽʣʴʢʦʩʪʽ ʙʘʣʽʚ). 

- ʉʪʨʘʪʝʛʽʷ ʽ ʧʘʤ'ʷʪʴ. ɻʨʘʚʮʷʤ ʧʦʪʨʽʙʥʦ ʨʦʟʚʠʚʘʪʠ ʩʪʨʘʪʝʛʽʶ ʜʣʷ ʫʩʧʽʰʥʦʛʦ 

ʧʨʦʭʦʜʞʝʥʥʷ ʨʽʚʥʽʚ ʽ ʧʘʤ'ʷʪʘʪʠ ʰʘʙʣʦʥʠ ʘʪʘʢ ʚʦʨʦʛʽʚ ʜʣʷ ʝʬʝʢʪʠʚʥʦʛʦ 

ʫʭʠʣʝʥʥʷ ʪʘ ʢʦʥʪʨʘʪʘʢ. 

1.4 ɺʧʣʠʚ ʽ ʧʝʨʩʧʝʢʪʠʚʠ ʞʘʥʨʫ 

ɾʘʥʨ shoot'em up ʩʠʣʴʥʦ ʚʧʣʠʥʫʚ ʥʘ ʽʥʰʽ ʽʛʨʠ ʪʘ ʢʫʣʴʪʫʨʫ ʟʘʛʘʣʦʤ. ɹʘʛʘʪʦ 

ʽʛʦʨ ʧʦʟʠʯʘʶʪʴ ʝʣʝʤʝʥʪʠ ʛʝʡʤʧʣʝʶ ʟ ʰʫʪʝʨʽʚ, ʪʘʢʠʭ ʷʢ ʩʪʨʽʣʴʙʘ, ʫʭʠʣʷʥʥʷ ʚʽʜ 

ʧʦʩʪʨʽʣʽʚ, ʙʦʩʠ ʽ ʭʚʠʣʴʦʚʽ ʘʪʘʢʠ. ɿʚʫʢʦʚʠʡ ʽ ʚʽʟʫʘʣʴʥʠʡ ʩʪʠʣʴ ʥʘʜʠʭʥʫʣʠ 

ʨʦʟʨʦʙʥʠʢʽʚ ʽʥʰʠʭ ʽʛʦʨ ʥʘ ʪʝ, ʱʦʙ ʧʦʚʪʦʨʠʪʠ ʫʩʧʽʭ ʽʛʦʨ shoot'em up. ɺʦʥʠ ʚʽʜʦʤʽ 

ʩʚʦʾʤʠ ʷʩʢʨʘʚʠʤʠ ʪʘ ʜʠʥʘʤʽʯʥʠʤʠ ʚʽʟʫʘʣʴʥʠʤʠ ʝʬʝʢʪʘʤʠ, ʘ ʤʫʟʠʯʥʠʡ ʩʫʧʨʦʚʽʜ ʽ 

ʟʚʫʢʦʚʽ ʝʬʝʢʪʠ ʚʽʜʽʛʨʘʶʪʴ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʩʪʚʦʨʝʥʥʽ ʘʪʤʦʩʬʝʨʠ ʪʘ ʧʽʜʪʨʠʤʮʽ 

ʥʘʧʨʫʛʠ. ʊʘʢʦʞ, ʩʣʽʜ ʟʘʟʥʘʯʠʪʠ ʽʛʨʦʚʽ ʽʥʥʦʚʘʮʽʾ, ʪʘʢʽ ʷʢ ʩʠʩʪʝʤʘ ʘʧʛʨʝʡʜʽʚ ʘʙʦ ʟʙʽʨ 

ʙʦʥʫʩʽʚ, ʷʢʽ ʪʝʧʝʨ ʤʦʞʥʘ ʟʥʘʡʪʠ ʚ ʙʘʛʘʪʴʦʭ ʽʥʰʠʭ ʞʘʥʨʘʭ. 

ʑʦʜʦ ʤʘʡʙʫʪʥʴʦʛʦ ʮʴʦʛʦ ʞʘʥʨʫ, ʚʽʥ ʪʽʩʥʦ ʧʦʚ'ʷʟʘʥʠʡ ʟ ʨʦʟʚʠʪʢʦʤ ʪʝʭʥʦʣʦʛʽʡ 

ʽ ʩʤʘʢʽʚ ʛʨʘʚʮʽʚ. ʉʴʦʛʦʜʥʽ ʩʪʨʽʤʢʦ ʨʦʟʚʠʚʘʻʪʴʩʷ ʚʽʨʪʫʘʣʴʥʘ ʽ ʜʦʧʦʚʥʝʥʘ ʨʝʘʣʴʥʽʩʪʴ, 

ʤʦʞʣʠʚʦʩʪʽ ʷʢʠʭ ʤʦʞʫʪʴ ʧʨʠʥʝʩʪʠ ʥʦʚʠʡ ʧʦʛʣʷʜ ʥʘ ʞʘʥʨ shoot'em up. ʂʨʽʤ ʪʦʛʦ, 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʽ ʧʨʦʮʝʜʫʨʥʦʾ ʛʝʥʝʨʘʮʽʾ ʨʽʚʥʽʚ ʤʦʞʝ ʟʨʦʙʠʪʠ 

ʛʝʡʤʧʣʝʡ ʨʽʟʥʦʤʘʥʽʪʥʽʰʠʤ ʽ ʟʘʭʦʧʣʠʚʠʤ, ʩʪʚʦʨʶʶʯʠ ʥʦʚʽ ʚʠʢʣʠʢʠ ʪʘ ʩʠʪʫʘʮʽʾ ʜʣʷ 

ʛʨʘʚʮʽʚ. ʊʘʢʦʞ ʚʘʞʣʠʚʠʤ ʻ ʨʦʟʚʠʪʦʢ ʚʽʟʫʘʣʴʥʦʛʦ ʩʪʠʣʶ ʽ ʘʥʽʤʘʮʽʾ, ʟ ʨʦʩʪʦʤ 
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ʛʨʘʬʽʯʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʽʛʨʠ ʤʦʞʫʪʴ ʩʪʘʚʘʪʠ ʙʽʣʴʰ ʙʘʨʚʠʩʪʠʤʠ ʽ ʟʘʭʦʧʣʠʚʠʤʠ, 

ʟ'ʷʚʣʷʶʯʠʩʴ ʟ ʚʨʘʞʘʶʯʠʤʠ ʚʽʟʫʘʣʴʥʠʤʠ ʝʬʝʢʪʘʤʠ. 

Shoot'em up ʧʨʦʜʦʚʞʫʻ ʚʽʜʟʥʘʯʘʪʠʩʷ ʩʚʦʻʶ ʚʽʜʤʽʥʥʦʶ ʩʧʘʜʱʠʥʦʶ ʚ ʽʛʨʦʚʽʡ 

ʽʩʪʦʨʽʾ, ʥʘʜʠʭʘʶʯʠ ʥʦʚʽ ʧʦʢʦʣʽʥʥʷ ʨʦʟʨʦʙʥʠʢʽʚ ʽ ʛʨʘʚʮʽʚ. ʁʦʛʦ ʧʨʦʩʪʦʪʘ ʪʘ ʚʝʩʝʣʽʩʪʴ 

ʜʦʟʚʦʣʷʶʪʴ ʽ ʜʘʣʽ ʟʘʣʠʰʘʪʠʩʷ ʧʦʧʫʣʷʨʥʠʤ, ʥʘʚʽʪʴ ʫ ʩʚʽʪʣʽ ʧʦʷʚʠ ʥʦʚʠʭ ʞʘʥʨʽʚ ʽ 

ʪʝʭʥʦʣʦʛʽʡ. 

1.5 ɺʠʷʚʣʝʥʥʷ ʪʘ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤ 

ɺʠʷʚʣʝʥʥʷ ʪʘ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤ ʫ ʛʨʽ ʞʘʥʨʫ shoot'em up ʤʦʞʝ ʙʫʪʠ 

ʩʢʣʘʜʥʠʤ ʟʘʚʜʘʥʥʷʤ, ʦʩʢʽʣʴʢʠ ʮʝʡ ʞʘʥʨ ʯʘʩʪʦ ʚʠʤʘʛʘʻ ʚʽʜ ʛʨʘʚʮʷ ʰʚʠʜʢʽ ʨʝʘʢʮʽʾ ʪʘ 

ʪʦʯʥʦʩʪʽ. ʆʩʴ ʜʝʢʽʣʴʢʘ ʟʘʛʘʣʴʥʠʭ ʧʨʦʙʣʝʤ, ʷʢʽ ʤʦʞʫʪʴ ʚʠʥʠʢʥʫʪʠ ʫ ʛʨʽ ʪʘʢʦʛʦ ʪʠʧʫ, 

ʘ ʪʘʢʦʞ ʩʧʦʩʦʙʠ ʾʭ ʚʠʨʽʰʝʥʥʷ: 

- ɹʘʣʘʥʩ ʛʝʡʤʧʣʝʶ. ɻʨʘ ʤʦʞʝ ʙʫʪʠ ʟʘʥʘʜʪʦ ʩʢʣʘʜʥʦʶ ʜʣʷ ʙʽʣʴʰʦʩʪʽ ʛʨʘʚʮʽʚ, 

ʜʝʷʢʽ ʩʠʪʫʘʮʽʾ ʫ ʛʨʽ ʤʦʞʫʪʴ ʟʜʘʪʠʩʷ ʥʝʩʧʨʘʚʝʜʣʠʚʠʤʠ, ʥʘʧʨʠʢʣʘʜ, ʢʦʣʠ 

ʚʦʨʦʛʠ ʘʪʘʢʫʶʪʴ ʛʨʘʚʮʷ ʙʝʟ ʞʦʜʥʦʛʦ ʰʘʥʩʫ ʥʘ ʫʭʠʣʝʥʥʷ. ɼʣʷ ʚʠʨʽʰʝʥʥʷ 

ʮʽʻʾ ʧʨʦʙʣʝʤʠ ʤʦʞʥʘ ʨʦʟʛʣʷʥʫʪʠ ʤʦʞʣʠʚʽʩʪʴ ʜʦʜʘʚʘʥʥʷ ʨʽʟʥʠʭ ʨʽʚʥʽʚ 

ʩʢʣʘʜʥʦʩʪʽ, ʱʦ ʜʦʟʚʦʣʠʪʴ ʛʨʘʚʮʷʤ ʟ ʨʽʟʥʠʤ ʨʽʚʥʝʤ ʜʦʩʚʽʜʫ ʟʥʘʡʪʠ 

ʦʧʪʠʤʘʣʴʥʠʡ ʙʘʣʘʥʩ ʤʽʞ ʚʠʢʣʠʢʦʤ ʽ ʟʘʜʦʚʦʣʝʥʥʷʤ ʚʽʜ ʛʨʠ, ʘ ʪʘʢʦʞ ʤʦʞʥʘ 

ʚʥʝʩʪʠ ʟʤʽʥʠ ʜʦ ʣʦʛʽʢʠ ʚʦʨʦʛʽʚ ʘʙʦ ʜʦ ʛʝʡʤʧʣʝʶ.  

- ʄʦʥʦʪʦʥʥʽʩʪʴ. ʗʢʱʦ ʛʨʘ ʩʪʘʻ ʤʦʥʦʪʦʥʥʦʶ ʯʝʨʝʟ ʧʦʚʪʦʨʶʚʘʥʽʩʪʴ ʘʙʦ 

ʦʙʤʝʞʝʥʫ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ, ʤʦʞʥʘ ʨʦʟʛʣʷʥʫʪʠ ʜʦʜʘʚʘʥʥʷ ʥʦʚʠʭ ʝʣʝʤʝʥʪʽʚ 

ʛʝʡʤʧʣʝʶ. ʅʘʧʨʠʢʣʘʜ, ʥʦʚʽ ʪʠʧʠ ʚʦʨʦʛʽʚ, ʟʤʽʥʘ ʣʦʢʘʮʽʡ ʘʙʦ ʨʦʟʚʠʪʦʢ 

ʛʦʣʦʚʦʣʦʤʦʢ ʤʦʞʫʪʴ ʜʦʜʘʪʠ ʙʽʣʴʰʝ ʨʽʟʥʦʤʘʥʽʪʪʷ ʪʘ ʮʽʢʘʚʦʩʪʽ ʜʦ ʛʨʠ. 

- ʊʝʭʥʽʯʥʽ ʧʨʦʙʣʝʤʠ. ʇʨʦʙʣʝʤʠ ʟ ʚʽʟʫʘʣʴʥʠʤ ʚʽʜʪʚʦʨʝʥʥʷʤ, ʘʥʽʤʘʮʽʻʶ ʘʙʦ 

ʽʥʰʠʤʠ ʪʝʭʥʽʯʥʠʤʠ ʘʩʧʝʢʪʘʤʠ ʤʦʞʫʪʴ ʚʧʣʠʥʫʪʠ ʥʘ ʟʘʛʘʣʴʥʠʡ ʜʦʩʚʽʜ 

ʛʨʘʚʮʽʚ. ʎʽ ʧʨʦʙʣʝʤʠ ʤʦʞʥʘ ʚʠʨʽʰʠʪʠ ʰʣʷʭʦʤ ʦʥʦʚʣʝʥʥʷ ʘʙʦ ʧʦʣʽʧʰʝʥʥʷ 

ʚʽʜʧʦʚʽʜʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʛʨʠ, ʱʦʙ ʟʘʙʝʟʧʝʯʠʪʠ ʾʭʥʶ ʢʦʨʝʢʪʥʫ ʨʦʙʦʪʫ ʽ 

ʧʽʜʚʠʱʠʪʠ ʷʢʽʩʪʴ ʛʨʠ. 

- ʅʝʜʦʣʽʢʠ ʚ ʢʝʨʫʚʘʥʥʽ. ʗʢʱʦ ʢʝʨʫʚʘʥʥʷ ʛʨʦʶ ʥʝ ʻ ʟʨʫʯʥʠʤ ʘʙʦ ʪʦʯʥʠʤ, ʮʝ 

ʤʦʞʝ ʩʪʘʪʠ ʧʨʦʙʣʝʤʦʶ ʜʣʷ ʛʨʘʚʮʽʚ. ɺʘʞʣʠʚʦ ʚʠʚʯʠʪʠ ʪʘ ʦʧʪʠʤʽʟʫʚʘʪʠ 
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ʡʦʛʦ ʪʘʢ, ʱʦʙ ʚʦʥʦ ʙʫʣʦ ʤʘʢʩʠʤʘʣʴʥʦ ʟʨʫʯʥʠʤ ʪʘ ʪʦʯʥʠʤ. 

ʋʥʠʢʥʝʥʥʷ ʮʠʭ ʧʨʦʙʣʝʤ ʚʠʤʘʛʘʻ ʥʝ ʣʠʰʝ ʨʝʪʝʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʪʘ ʧʦʰʫʢʫ 

ʦʧʪʠʤʘʣʴʥʠʭ ʨʽʰʝʥʴ, ʘʣʝ ʡ ʧʦʩʪʽʡʥʦʛʦ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʛʨʠ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʚʽʜʛʫʢʽʚ 

ʛʨʘʚʮʽʚ ʪʘ ʪʝʭʥʽʯʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ. ɺʘʞʣʠʚʦ ʟʘʙʝʟʧʝʯʠʪʠ, ʱʦʙ ʢʦʞʝʥ ʘʩʧʝʢʪ ʛʨʠ 

ʙʫʚ ʟʙʘʣʘʥʩʦʚʘʥʠʤ, ʮʽʢʘʚʠʤ ʪʘ ʜʦʩʪʫʧʥʠʤ ʜʣʷ ʰʠʨʦʢʦʛʦ ʢʦʣʘ ʛʨʘʚʮʽʚ. 

1.6 ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʽ 

ɼʣʷ ʩʪʚʦʨʝʥʥʷ ʽʛʨʦʚʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʩʪʦʩʫʥʢʫ ʫ ʞʘʥʨʽ shoot'em up ʟ 

ʝʬʝʢʪʠʚʥʦʶ ʩʠʩʪʝʤʦʶ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʪʘ ʩʫʧʨʦʪʠʚʥʠʢʽʚ, ʷʢʠʡ ʥʘʜʘʩʪʴ ʛʨʘʚʮʷʤ 

ʟʘʭʦʧʣʶʶʯʠʡ ʽ ʚʠʢʣʠʢʦʚʠʡ ʛʝʡʤʧʣʝʡ, ʧʦʩʪʘʚʣʝʥʽ ʥʘʩʪʫʧʥʽ ʟʘʚʜʘʥʥʷ: 

ɼʦʩʣʽʜʠʪʠ ʩʫʯʘʩʥʽ ʧʽʜʭʦʜʠ ʜʦ ʨʝʘʣʽʟʘʮʽʾ ʩʠʩʪʝʤ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʪʘ 

ʩʫʧʨʦʪʠʚʥʠʢʽʚ ʫ ʚʽʜʝʦʽʛʨʘʭ ʞʘʥʨʫ shoot'em up; 

ɺʠʟʥʘʯʠʪʠ ʦʩʥʦʚʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʛʝʡʤʧʣʝʶ ʪʘ ʤʝʭʘʥʽʢʠ, ʱʦ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʞʘʥʨ shoot'em up, ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚʠʤʦʛ ʜʦ ʩʠʩʪʝʤʠ ʰʪʫʯʥʦʛʦ 

ʽʥʪʝʣʝʢʪʫ; 

ʈʦʟʨʦʙʠʪʠ ʘʨʭʽʪʝʢʪʫʨʫ ʩʠʩʪʝʤʠ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ, ʷʢʘ ʙ ʚʨʘʭʦʚʫʚʘʣʘ 

ʩʧʝʮʠʬʽʢʫ ʛʝʡʤʧʣʝʶ shoot'em up ʪʘ ʟʘʙʝʟʧʝʯʫʚʘʣʘ ʘʜʝʢʚʘʪʥʽ ʨʝʘʢʮʽʾ ʩʫʧʨʦʪʠʚʥʠʢʽʚ 

ʥʘ ʜʽʾ ʛʨʘʚʮʷ; 

ʈʝʘʣʽʟʫʚʘʪʠ ʪʘ ʽʥʪʝʛʨʫʚʘʪʠ ʩʠʩʪʝʤʫ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʪʘ ʩʫʧʨʦʪʠʚʥʠʢʽʚ ʫ 

ʽʛʨʦʚʠʡ ʧʨʦʛʨʘʤʥʠʡ ʟʘʩʪʦʩʫʥʦʢ ʥʘ ʧʣʘʪʬʦʨʤʽ Unity; 

ʇʨʦʚʝʩʪʠ ʪʝʩʪʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʥʘ ʧʨʝʜʤʝʪ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʘʜʘʧʪʠʚʥʦʩʪʽ ʜʦ 

ʨʽʟʥʠʭ ʩʪʠʣʽʚ ʛʨʠ ʛʨʘʚʮʽʚ, ʟʘʙʝʟʧʝʯʠʚʰʠ ʚʽʜʧʦʚʽʜʥʠʡ ʨʽʚʝʥʴ ʩʢʣʘʜʥʦʩʪʽ ʪʘ ʚʠʢʣʠʢʽʚ 

ʫ ʛʝʡʤʧʣʝʾ; 

ʈʝʟʫʣʴʪʘʪʦʤ ʧʨʦʝʢʪʫ ʤʘʻ ʙʫʪʠ ʛʨʘ ʫ ʞʘʥʨʽ shoot'em up ʟ ʚʠʩʦʢʦʷʢʽʩʥʦʶ 

ʩʠʩʪʝʤʦʶ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ, ʷʢʘ ʥʘʜʘʩʪʴ ʛʨʘʚʮʷʤ ʟʘʭʦʧʣʶʶʯʠʡ ʪʘ ʥʘʩʠʯʝʥʠʡ 

ʽʛʨʦʚʠʡ ʜʦʩʚʽʜ, ʘ ʪʘʢʦʞ ʜʦʟʚʦʣʠʪʴ ʜʦʪʨʠʤʫʚʘʪʠʩʷ ʩʪʘʥʜʘʨʪʽʚ ʮʴʦʛʦ ʞʘʥʨʫ ʪʘ 

ʢʦʥʢʫʨʫʚʘʪʠ ʥʘ ʨʠʥʢʫ ʽʛʦʨ. 
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2 ʌʆʈʄʋɺɸʅʅʗ ɺʀʄʆɻ ɼʆ ʇʈʆɻʈɸʄʅʆɰ ʉʀʉʊɽʄʀ 

2.1 ʇʦʩʪʘʥʦʚʢʘ ʤʝʪʠ 

ɻʦʣʦʚʥʦʶ ʤʝʪʦʶ ʮʽʻʾ ʨʦʙʦʪʠ ʻ ʨʦʟʨʦʙʢʘ ʩʠʩʪʝʤʠ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʪʘ 

ʩʫʧʨʦʪʠʚʥʠʢʽʚ ʜʣʷ ʽʛʨʦʚʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʩʪʦʩʫʥʢʫ ʫ ʞʘʥʨʽ shoot'em up ʥʘ 

ʧʣʘʪʬʦʨʤʽ Unity. 

ʋ ʛʨʽ ʙʫʜʫʪʴ ʨʝʘʣʽʟʦʚʘʥʽ ʪʘʢʽ ʦʩʥʦʚʥʽ ʝʣʝʤʝʥʪʠ, ʷʢ ʩʠʩʪʝʤʘ ʢʝʨʫʚʘʥʥʷ 

ʩʫʧʨʦʪʠʚʥʠʢʘʤʠ, ʩʠʩʪʝʤʘ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ, ʽʥʪʝʨʬʝʡʩ ʢʦʨʠʩʪʫʚʘʯʘ ʟ 

ʽʥʬʦʨʤʘʮʽʡʥʠʤ ʝʢʨʘʥʦʤ ʧʨʦ ʩʪʘʥ ʛʨʘʚʮʷ ʪʘ ʩʫʧʨʦʪʠʚʥʠʢʽʚ, ʘ ʪʘʢʦʞ ʧʨʦ ʧʦʪʦʯʥʠʡ 

ʝʪʘʧ ʛʨʠ, ʩʪʘʥʜʘʨʪʥʽ ʤʝʭʘʥʽʢʠ ʚʦʨʦʛʽʚ ʫ ʩʪʠʣʽ ʮʴʦʛʦ ʞʘʥʨʫ. 

ʉʠʩʪʝʤʘ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʪʘ ʩʫʧʨʦʪʠʚʥʠʢʽʚ ʧʦʚʠʥʥʘ ʙʫʪʠ ʨʝʘʣʽʟʦʚʘʥʘ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʚʟʘʻʤʦʜʽʾ ʟ ʽʥʰʠʤʠ ʩʠʩʪʝʤʘʤʠ ʛʨʠ (ʛʨʘʚʝʮʴ, ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ, 

ʽʥʰʽ ʩʫʧʨʦʪʠʚʥʠʢʠ). ɺʦʥʘ ʧʦʚʠʥʥʘ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʚʽʜʯʫʪʪʷ ʞʠʚʦʾ ʪʘ ʨʝʘʣʽʩʪʠʯʥʦʾ 

ʨʝʘʢʮʽʾ ʩʫʧʨʦʪʠʚʥʠʢʽʚ ʥʘ ʜʽʾ ʛʨʘʚʮʷ, ʪʠʤ ʩʘʤʠʤ ʩʪʚʦʨʶʶʯʠ ʜʠʥʘʤʽʯʥʠʡ ʛʝʡʤʧʣʝʡ. 

ʉʫʧʨʦʪʠʚʥʠʢʠ ʧʦʚʠʥʥʽ ʜʝʤʦʥʩʪʨʫʚʘʪʠ ʨʽʟʥʦʤʘʥʽʪʥʽ ʩʪʨʘʪʝʛʽʾ ʧʦʚʝʜʽʥʢʠ, 

ʚʢʣʶʯʘʶʯʠ ʘʪʘʢʫ, ʫʭʠʣ, ʨʦʟʪʘʰʫʚʘʥʥʷ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʙ'ʻʢʪʽʚ ʫ ʩʝʨʝʜʦʚʠʱʽ. ɺʦʥʠ 

ʪʘʢʦʞ ʧʦʚʠʥʥʽ ʤʘʪʠ ʚʽʟʫʘʣʴʥʫ ʪʘ ʟʚʫʢʦʚʫ ʩʢʣʘʜʦʚʽ, ʱʦ ʜʦʧʦʤʘʛʘʶʪʴ ʩʪʚʦʨʠʪʠ 

ʘʪʤʦʩʬʝʨʫ ʙʦʡʦʚʠʭ ʜʽʡ. 

2.2 ɿʘʛʘʣʴʥʠʡ ʦʧʠʩ 

ʉʠʩʪʝʤʘ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʜʣʷ ʩʫʧʨʦʪʠʚʥʠʢʽʚ ʫ ʽʛʨʦʚʦʤʫ ʧʨʦʛʨʘʤʥʦʤʫ 

ʟʘʩʪʦʩʫʥʢʫ ʫ ʞʘʥʨʽ shoot'em up ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ ʥʘʙʽʨ ʘʣʛʦʨʠʪʤʽʚ ʪʘ ʧʨʘʚʠʣ, ʱʦ 

ʚʠʟʥʘʯʘʶʪʴ ʧʦʚʝʜʽʥʢʫ ʚʦʨʦʞʠʭ ʩʠʣ ʫ ʛʨʽ. ɺʦʥʘ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʘʣʛʦʨʠʪʤʠ ʥʘʚʽʛʘʮʽʾ, 

ʘʪʘʢʠ ʪʘ ʟʘʭʠʩʪʫ ʩʫʧʨʦʪʠʚʥʠʢʽʚ, ʘ ʪʘʢʦʞ ʤʝʭʘʥʽʟʤʠ ʜʣʷ ʧʽʜʪʨʠʤʢʠ ʽʤʽʪʘʮʽʾ ʨʝʘʣʴʥʦʾ 

ʩʪʨʘʪʝʛʽʯʥʦʾ ʧʦʚʝʜʽʥʢʠ. 

ʂʨʽʤ ʪʦʛʦ, ʚʦʨʦʛʠ ʧʦʚʠʥʥʽ ʤʘʪʠ ʘʥʽʤʘʮʽʾ, ʷʢʽ ʚʽʜʦʙʨʘʞʘʪʠʤʫʪʴ ʾʭʥʽ ʜʽʾ. 

ʉʫʧʨʦʪʠʚʥʠʢʠ ʤʦʞʫʪʴ ʤʘʪʠ ʨʽʟʥʫ ʰʚʠʜʢʽʩʪʴ ʭʦʜʽʥʥʷ ʘʙʦ ʙʽʛʫ. ɼʝʷʢʽ ʤʦʞʫʪʴ 

ʧʝʨʝʩʫʚʘʪʠʩʷ ʩʪʨʠʙʢʘʤʠ. ʆʢʨʽʤ ʪʦʛʦ, ʤʘʶʪʴ ʙʫʪʠ ʨʽʟʥʽ ʘʥʽʤʘʮʽʾ ʘʪʘʢ, ʷʢ ʜʣʷ 

ʙʣʠʞʥʴʦʛʦ ʙʦʶ ʪʘʢ ʽ ʜʣʷ ʜʘʣʴʥʴʦʛʦ. ʇʨʠ ʦʪʨʠʤʘʥʥʽ ʰʢʦʜʠ ʘʙʦ ʩʤʝʨʪʽ, ʚʦʨʦʛ ʤʘʻ 

ʙʫʪʠ ʘʥʽʤʦʚʘʥʠʡ ʚʽʜʧʦʚʽʜʥʦ. 

ʎʷ ʩʠʩʪʝʤʘ ʩʧʨʦʝʢʪʦʚʘʥʘ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ ʟʘʙʝʟʧʝʯʠʪʠ ʚʦʨʦʛʘʤ ʚʽʜʧʦʚʽʜʥʫ 
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ʨʝʘʢʮʽʶ ʥʘ ʜʽʾ ʛʨʘʚʮʷ ʪʘ ʩʪʚʦʨʠʪʠ ʚʽʜʯʫʪʪʷ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʾ ʛʨʠ. ɸʣʛʦʨʠʪʤʠ ʥʘʚʽʛʘʮʽʾ 

ʜʦʟʚʦʣʷʶʪʴ ʩʫʧʨʦʪʠʚʥʠʢʘʤ ʝʬʝʢʪʠʚʥʦ ʨʫʭʘʪʠʩʷ ʧʦ ʽʛʨʦʚʦʤʫ ʧʦʣʶ, ʫʥʠʢʘʪʠ 

ʧʝʨʝʰʢʦʜ ʪʘ ʟʥʘʭʦʜʠʪʠ ʦʧʪʠʤʘʣʴʥʠʡ ʰʣʷʭ ʜʦ ʛʨʘʚʮʷ. ɸʣʛʦʨʠʪʤʠ ʘʪʘʢʠ ʪʘ ʟʘʭʠʩʪʫ 

ʚʨʘʭʦʚʫʶʪʴ ʨʽʟʥʦʤʘʥʽʪʥʽ ʩʪʨʘʪʝʛʽʾ ʙʦʡʦʚʠʭ ʜʽʡ, ʚʢʣʶʯʘʶʯʠ ʚʦʛʥʝʚʫ ʧʦʪʫʞʥʽʩʪʴ, 

ʪʘʢʪʠʢʫ ʧʨʠʭʦʚʫʚʘʥʥʷ ʪʘ ʩʧʨʦʙʠ ʫʥʠʢʥʫʪʠ ʚʦʛʥʶ ʛʨʘʚʮʷ. 

ʂʨʽʤ ʪʦʛʦ, ʩʠʩʪʝʤʘ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʧʝʨʝʜʙʘʯʘʻ ʧʽʜʪʨʠʤʢʫ ʜʠʥʘʤʽʯʥʦʾ 

ʟʤʽʥʠ ʩʪʨʘʪʝʛʽʡ ʩʫʧʨʦʪʠʚʥʠʢʽʚ ʫ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʦʙʩʪʘʥʦʚʢʠ ʥʘ ʧʦʣʽ ʙʦʶ. ʑʦ ʜʦʚʰʝ 

ʛʨʘʚʮʝʚʽ ʚʜʘʻʪʴʩʷ ʧʨʦʪʨʠʤʘʪʠʩʷ ʞʠʚʠʤ ʫ ʛʨʽ, ʪʦ ʩʠʣʴʥʽʰʠʤʠ ʩʪʘʚʘʪʠʤʫʪʴ 

ʧʨʦʪʠʚʥʠʢʠ. ʊʘʢʘ ʩʠʩʪʝʤʘ ʟʘʙʝʟʧʝʯʠʪʴ ʽʥʪʝʨʝʩ ʛʨʘʚʮʷ ʜʦ ʛʨʠ, ʦʩʢʽʣʴʢʠ ʚʽʥ 

ʧʨʘʛʥʫʪʠʤʝ ʦʪʨʠʤʘʪʠ ʥʘʡʢʨʘʱʠʡ ʨʝʟʫʣʴʪʘʪ. ʎʝ ʜʘʩʪʴ ʟʤʦʛʫ ʛʨʽ ʨʦʟʚʠʚʘʪʠʩʷ ʡ 

ʦʪʨʠʤʫʚʘʪʠ ʥʦʚʫ ʘʫʜʠʪʦʨʽʶ. 

2.3 ɿʘʛʘʣʴʥʽ ʦʙʤʝʞʝʥʥʷ 

ʗʢ ʽ ʽʛʨʦʚʠʡ ʟʘʩʪʦʩʫʥʦʢ ï ʩʠʩʪʝʤʘ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʪʘ ʩʫʧʨʦʪʠʚʥʠʢʽʚ ʤʘʻ 

ʙʫʪʠ ʨʝʘʣʽʟʦʚʘʥʠʡ ʥʘ ʽʛʨʦʚʦʤʫ ʨʫʰʽʾ Unity3D ʚʝʨʩʽʾ 2022.3.8f1 ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʦʚ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʉ#. ʉʠʩʪʝʤʘ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʧʦʚʠʥʥʘ ʙʫʪʠ ʨʝʘʣʽʟʦʚʘʥʘ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʪʝʭʥʦʣʦʛʽʾ ʥʘʚʽʛʘʮʽʾ NavMeshAgent, ʘ ʪʘʢʦʞ ʩʪʚʦʨʝʥʠʭ ʚʨʫʯʥʫ ʤʝʪʦʜʽʚ 

ʜʣʷ ʘʪʘʢʠ. 

ʄʽʥʽʤʘʣʴʥʽ ʩʠʩʪʝʤʥʽ ʚʠʤʦʛʠ ʽʛʨʦʚʦʛʦ ʟʘʩʪʦʩʫʥʢʫ: 

- ʇʨʦʮʝʩʦʨ: Intel Core i7-10700K / AMD Ryzen 7 5800X. 

- ʆɿʇ: 16 GB RAM. 

- ɺʽʜʝʦʢʘʨʪʘ: AMD Radeon RX 5600 XT / NVIDIA GeForce GTX 1660 Super. 

- ʄʽʩʮʝ ʥʘ ʜʠʩʢʫ: 60 GB ʥʘ SSD 

ʉʠʩʪʝʤʘ ʤʘʻ ʧʨʘʮʶʚʘʪʠ ʥʘ ʦʧʝʨʘʮʽʡʥʽʡ ʩʠʩʪʝʤʽ Windows 10 ʘʙʦ 11 ʪʘ ʚʝʨʩʽʾ 

ʆʉ ʭ64. 

2.4 ʇʨʠʧʫʱʝʥʥʷ ʪʘ ʟʘʣʝʞʥʦʩʪʽ 

ʋ ʧʨʦʝʢʪʽ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʥʘʩʪʫʧʥʽ ʧʨʠʧʫʱʝʥʥʷ ʪʘ ʟʘʣʝʞʥʦʩʪʽ: 

- ʽʛʨʦʚʠʡ ʧʨʦʛʨʘʤʥʠʡ ʟʘʩʪʦʩʫʥʦʢ ʤʦʞʝ ʙʫʪʠ ʟʘʧʫʱʝʥʠʡ ʥʘ ʧʣʘʪʬʦʨʤʽ 

Windows 10 ʘʙʦ 11. ɼʘʥʝ ʦʙʤʝʞʝʥʥʷ ʦʙʫʤʦʚʣʝʥʦ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 
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ʬʫʥʢʮʽʦʥʘʣʫ ʪʘ ʤʦʞʣʠʚʦʩʪʝʡ, ʱʦ ʜʦʩʪʫʧʥʽ ʪʽʣʴʢʠ ʫ ʚʠʱʠʭ ʚʝʨʩʽʷʭ 

ʦʧʝʨʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ Windows, ʘ ʪʘʢʦʞ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʫʤʽʩʥʦʩʪʽ ʟ 

ʽʥʰʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʛʨʠ; 

- ʽʛʨʦʚʠʡ ʧʨʦʛʨʘʤʥʠʡ ʟʘʩʪʦʩʫʥʦʢ ʤʦʞʝ ʙʫʪʠ ʟʘʧʫʱʝʥʠʡ ʥʘ ʢʦʤʧ'ʶʪʝʨʽ, ʱʦ 

ʥʝ ʚʽʜʧʦʚʽʜʘʻ ʤʽʥʽʤʘʣʴʥʠʤ ʩʠʩʪʝʤʥʠʤ ʚʠʤʦʛʘʤ. ʆʜʥʘʢ, ʜʣʷ ʦʧʪʠʤʘʣʴʥʦʾ 

ʨʦʙʦʪʠ ʛʨʠ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʤʧ'ʶʪʝʨʘ, ʷʢʠʡ ʚʽʜʧʦʚʽʜʘʻ 

ʭʦʯʘ ʙ ʤʽʥʽʤʘʣʴʥʠʤ ʩʠʩʪʝʤʥʠʤ ʚʠʤʦʛʘʤ; 

- ʜʣʷ ʪʦʛʦ, ʱʦʙ ʩʠʩʪʝʤʘ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʩʫʧʨʦʪʠʚʥʠʢʽʚ ʧʨʘʮʶʚʘʣʘ, 

ʧʦʪʨʽʙʥʘ ʨʦʙʦʯʘ ʩʠʩʪʝʤʘ ʢʝʨʫʚʘʥʥʷʤ ʛʨʘʚʮʝʤ, ʟ ʷʢʠʤ ʙʫʜʝ ʚʟʘʻʤʦʜʽʷʪʠ 

ʩʠʩʪʝʤʘ ʚʦʨʦʛʽʚ; 

- ʩʠʩʪʝʤʘ ʥʘʚʽʛʘʮʽʾ ʩʫʧʨʦʪʠʚʥʠʢʽʚ ʤʦʞʝ ʤʘʪʠ ʧʨʦʙʣʝʤʠ ʟ ʨʦʙʦʪʦʶ ʥʘ ʽʥʰʠʭ 

ʚʝʨʩʽʷʭ ʨʫʰʽʷ. 

ʉʠʩʪʝʤʘ ʐɯ ʪʘ ʩʫʧʨʦʪʠʚʥʠʢʽʚ ʚʠʢʦʨʠʩʪʦʚʫʻ ʢʦʤʧʦʥʝʥʪʠ NavMesh, ʚʝʨʩʽʷ 

ʢʦʪʨʠʭ ʤʦʞʝ ʥʝ ʧʽʜʪʨʠʤʫʚʘʪʠʩʷ ʥʘ ʚʝʨʩʽʾ ʥʠʞʯʝ ʘʙʦ ʚʠʱʝ ʟʘ ʨʫʰʽʡ (2022.3.8f1). 
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3 Aʈʍɯʊɽʂʊʋʈɸ ʊɸ ʇʈʆɭʂʊʋɺɸʅʅʗ ʇʈʆɻʈɸʄʅʆɻʆ ɿɸɹɽɿʇɽʏɽʅʅʗ 

3.1 UML ʧʨʦʻʢʪʫʚʘʥʥʷ ʇɿ 

ɼʣʷ ʚʽʟʫʘʣʽʟʘʮʽʾ ʦʧʠʩʫ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʩʠʩʪʝʤʠ ʩʫʧʨʦʪʠʚʥʠʢʽʚ 

ʟ ʪʦʯʢʫ ʟʦʨʫ ʢʦʨʠʩʪʫʚʘʯʘ, ʤʦʞʥʘ ʩʢʦʨʠʩʪʘʪʠʩʷ ʜʽʘʛʨʘʤʦʶ ʧʨʝʮʝʜʝʥʪʽʚ. 

ɼʣʷ ʥʘʰʦʛʦ ʽʛʨʦʚʦʛʦ ʟʘʩʪʦʩʫʥʢʫ ʤʠ ʩʪʚʦʨʠʣʠ ʜʽʘʛʨʘʤʫ ʧʨʝʮʝʜʝʥʪʽʚ, ʷʢʘ 

ʚʽʜʦʙʨʘʞʘʻ ʜʽʾ ʚʦʨʦʛʘ ʫ ʛʨʽ (ʜʠʚ. ʨʠʩ. 3.1). 

 

ʈʠʩʫʥʦʢ 3.1 ï ɼʽʘʛʨʘʤʘ ʧʨʝʮʝʜʝʥʪʽʚ (ʨʠʩʫʥʦʢ ʚʠʢʦʥʘʥʠʡ ʩʘʤʦʩʪʽʡʥʦ) 

 

ɿʘ ʜʦʧʦʤʦʛʦʶ ʮʽʻʾ ʜʽʘʛʨʘʤʠ ʤʦʞʥʘ ʩʧʦʩʪʝʨʽʛʘʪʠ ʟʘ ʚʟʘʻʤʦʜʽʻʶ ʤʽʞ ʽʛʨʦʚʠʤ 

ʜʦʜʘʪʢʦʤ ʽ ʚʦʨʦʛʘʤʠ, ʜʝ ʦʧʠʩʘʥʽ ʦʩʥʦʚʥʽ ʜʽʾ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʥʘʥʽ ʚʦʨʦʛʘʤʠ. 

ʊʘʢʠʡ ʪʠʧ ʜʽʘʛʨʘʤʠ ʜʦʧʦʤʘʛʘʻ ʫ ʨʦʟʨʦʙʮʽ ʪʘ ʧʨʦʝʢʪʫʚʘʥʥʽ ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ 

ʩʫʧʨʦʪʠʚʥʠʢʘʤʠ ʪʘ ʚʠʟʥʘʯʠʪʠ ʾʭ ʦʩʥʦʚʥʽ ʬʫʥʢʮʽʾ ʫ ʽʛʨʦʚʦʤʫ ʟʘʩʪʦʩʫʥʢʫ [7].  
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3.2 ʇʨʦʻʢʪʫʚʘʥʥʷ ʘʨʭʽʪʝʢʪʫʨʠ ʇɿ 

ɼʽʘʛʨʘʤʘ ʢʣʘʩʽʚ ʻ ʚʘʞʣʠʚʦʶ ʯʘʩʪʠʥʦʶ ʘʨʭʽʪʝʢʪʫʨʥʦʛʦ ʧʨʦʝʢʪʫ ʥʘʰʦʛʦ 

ʽʛʨʦʚʦʛʦ ʟʘʩʪʦʩʫʥʢʫ ʞʘʥʨʫ shoot 'em up. ʎʷ ʜʽʘʛʨʘʤʘ ʚʽʜʦʙʨʘʞʘʻ ʩʪʨʫʢʪʫʨʫ ʢʣʘʩʽʚ ʽ 

ʾʭ ʚʟʘʻʤʦʟʚ'ʷʟʢʠ, ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ ʧʨʦʪʠʚʥʠʢʘʤʠ ʚ ʛʨʽ 

[8]. ʈʦʟʨʦʙʢʘ ʮʽʻʾ ʜʽʘʛʨʘʤʠ ʜʦʧʦʤʦʞʝ ʥʘʤ ʢʨʘʱʝ ʨʦʟʽʙʨʘʪʠʩʷ ʚ ʣʦʛʽʮʽ ʛʨʠ ʪʘ 

ʟʘʙʝʟʧʝʯʠʪʠ ʾʾ ʝʬʝʢʪʠʚʥʝ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ. (ʜʠʚ. ʨʠʩ. 3.2) 

 

ʈʠʩʫʥʦʢ 3.2 ï ɼʽʘʛʨʘʤʘ ʢʣʘʩʽʚ, ʧʦʚôʷʟʘʥʠʭ ʟ ʩʫʧʨʦʪʠʚʥʠʢʘʤʠ(ʨʠʩʫʥʦʢ ʚʠʢʦʥʘʥʠʡ 

ʩʘʤʦʩʪʽʡʥʦ) 

 

ʅʘ ʜʽʘʛʨʘʤʽ ʧʨʝʜʩʪʘʚʣʝʥʽ ʦʩʥʦʚʥʽ ʢʣʘʩʠ, ʷʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʟʘ ʨʽʟʥʽ ʘʩʧʝʢʪʠ 

ʧʦʚʝʜʽʥʢʠ ʪʘ ʢʝʨʫʚʘʥʥʷ ʧʨʦʪʠʚʥʠʢʘʤʠ ʚ ʛʨʽ. ʂʦʞʝʥ ʢʣʘʩ ʤʘʻ ʩʚʦʾ ʚʣʘʩʪʠʚʦʩʪʽ ʪʘ 

ʤʝʪʦʜʠ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʡʦʛʦ ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ. ʊʘʢʦʞ ʫ ʜʽʘʛʨʘʤʽ ʚʽʜʦʙʨʘʞʝʥʽ 

ʟʚ'ʷʟʢʠ ʤʽʞ ʢʣʘʩʘʤʠ, ʱʦ ʜʦʧʦʤʘʛʘʶʪʴ ʟʨʦʟʫʤʽʪʠ ʣʦʛʽʢʫ ʚʟʘʻʤʦʜʽʾ ʤʽʞ ʥʠʤʠ. 

ɼʘʥʘ ʜʽʘʛʨʘʤʘ ʻ ʙʘʟʦʚʠʤ ʢʘʨʢʘʩʦʤ ʜʣʷ ʧʦʜʘʣʴʰʦʾ ʨʝʘʣʽʟʘʮʽʾ ʩʠʩʪʝʤʠ 

ʢʝʨʫʚʘʥʥʷ ʧʨʦʪʠʚʥʠʢʘʤʠ ʚ ʛʨʽ. ɺʦʥʘ ʤʦʞʝ ʙʫʪʠ ʜʦʧʦʚʥʝʥʘ ʪʘ ʤʦʜʠʬʽʢʦʚʘʥʘ ʚ 

ʧʨʦʮʝʩʽ ʨʦʟʨʦʙʢʠ ʜʣʷ ʚʨʘʭʫʚʘʥʥʷ ʢʦʥʢʨʝʪʥʠʭ ʧʦʪʨʝʙ ʪʘ ʚʠʤʦʛ ʧʨʦʝʢʪʫ. 
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3.3 ʇʨʠʢʣʘʜʠ ʥʘʡʮʽʢʘʚʽʰʠʭ ʘʣʛʦʨʠʪʤʽʚ ʪʘ ʤʝʪʦʜʽʚ 

ʅʘʡʮʽʢʘʚʽʰʠʤʠ ʘʣʛʦʨʠʪʤʘʤʠ ʫ ʛʨʽ ʻ ʘʣʛʦʨʠʪʤʠ ʥʘʚʽʛʘʮʽʾ ʪʘ ʘʣʛʦʨʠʪʤ ʘʪʘʢʠ 

ʩʫʧʨʦʪʠʚʥʠʢʽʚ. 

ɼʽʘʛʨʘʤʘ ʩʪʘʥʽʚ ʥʘʚʽʛʘʮʽʾ NavMesh ʚʽʜʦʙʨʘʞʘʻ ʧʨʦʮʝʩ ʧʝʨʝʤʽʱʝʥʥʷ 

ʧʨʦʪʠʚʥʠʢʽʚ ʫ ʛʨʽ ʚʽʜ ʧʦʰʫʢʫ ʰʣʷʭʫ ʜʦ ʜʦʩʷʛʥʝʥʥʷ ʮʽʣʽ. ʎʷ ʜʽʘʛʨʘʤʘ ʚʽʜʦʙʨʘʞʘʻ 

ʢʣʶʯʦʚʽ ʩʪʘʥʠ ʪʘ ʧʝʨʝʭʦʜʠ ʤʽʞ ʥʠʤʠ, ʷʢʽ ʚʽʜʙʫʚʘʶʪʴʩʷ ʧʽʜ ʯʘʩ ʥʘʚʽʛʘʮʽʾ [9]. (ʜʠʚ. 

ʨʠʩ. 3.3). 

 

ʈʠʩʫʥʦʢ 3.3 ï ɼʽʘʛʨʘʤʘ ʩʪʘʥʽʚ ʜʣʷ ʥʘʚʽʛʘʮʽʾ (ʨʠʩʫʥʦʢ ʚʠʢʦʥʘʥʠʡ ʩʘʤʦʩʪʽʡʥʦ) 

 

ʇʨʦʪʠʚʥʠʢʠ ʚ ʛʨʽ ʧʦʚʠʥʥʽ ʟʜʘʪʠ ʚʠʟʥʘʯʠʪʠ ʦʧʪʠʤʘʣʴʥʠʡ ʰʣʷʭ ʜʦ ʮʽʣʽ, 

ʫʥʠʢʘʪʠ ʧʝʨʝʰʢʦʜ ʪʘ ʝʬʝʢʪʠʚʥʦ ʜʽʷʪʠ ʧʽʜ ʯʘʩ ʜʦʩʷʛʥʝʥʥʷ ʮʽʣʽ. ɸʣʛʦʨʠʪʤ ʧʦʰʫʢʫ 

ʰʣʷʭʫ ʧʨʘʮʶʻ ʪʘʢʠʤ ʯʠʥʦʤ: 

ʘ) ʗʢʱʦ ʛʨʘʚʝʮʴ ʫ ʧʦʣʽ ʟʦʨʫ ʚʦʨʦʛʘ, ʪʦ ʚʦʨʦʛ ʧʨʷʤʫʻ ʜʦ ʛʨʘʚʮʷ. 

ʙ) ʗʢʱʦ ʛʨʘʚʝʮʴ ʥʝ ʫ ʧʦʣʽ ʟʦʨʫ ʚʦʨʦʛʘ, ʪʦ ʚʦʨʦʛ ʥʝ ʜʽʻ. 

ʚ) ʗʢʱʦ ʥʘ ʰʣʷʭʫ ʚʦʨʦʛʘ ʧʝʨʝʰʢʦʜʘ, ʪʦ ʚʽʥ ʰʫʢʘʻ ʷʢ ʦʙʽʡʪʠ ʮʶ ʧʝʨʝʰʢʦʜʫ. 

ʛ) ʗʢʱʦ ʚʦʨʦʛ ʜʦʩʷʛ ʮʽʣʽ, ʪʦ ʚʽʥ ʘʪʘʢʫʻ. 

ɸʣʛʦʨʠʪʤ ʥʘʚʽʛʘʮʽʾ NavMesh ʻ ʚʘʞʣʠʚʦʶ ʩʢʣʘʜʦʚʦʶ ʩʫʯʘʩʥʠʭ ʽʛʨʦʚʠʭ 
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ʩʠʩʪʝʤ, ʱʦ ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʶʚʘʪʠ ʝʬʝʢʪʠʚʥʽ ʪʘ ʨʝʘʣʽʩʪʠʯʥʽ ʰʣʷʭʠ ʜʣʷ ʨʫʭʫ ʦʙ'ʻʢʪʽʚ, 

ʪʘʢʠʭ ʷʢ ʧʨʦʪʠʚʥʠʢʠ [10]. 

ʅʘʩʪʫʧʥʠʤ ʘʣʛʦʨʠʪʤʦʤ ʻ ʘʣʛʦʨʠʪʤ ʧʦʚʝʜʽʥʢʠ ʘʪʘʢʠ ʩʫʧʨʦʪʠʚʥʠʢʽʚ ʫ ʛʨʽ 

(ʜʠʚ. ʨʠʩ. 3.4). 

 

ʈʠʩʫʥʦʢ 3.4 ï ɼʽʘʛʨʘʤʘ ʘʢʪʠʚʥʦʩʪʽ ʜʣʷ ʧʦʚʝʜʽʥʢʠ ʘʪʘʢʠ ʩʫʧʨʦʪʠʚʥʠʢʽʚ (ʨʠʩʫʥʦʢ 

ʚʠʢʦʥʘʥʠʡ ʩʘʤʦʩʪʽʡʥʦ) 

 

ɸʣʛʦʨʠʪʤ ʘʪʘʢʠ ʧʦʣʷʛʘʻ ʫ ʥʘʩʪʫʧʥʦʤʫ: 

ʘ) ʗʢʱʦ ʚʦʨʦʛ ʤʘʻ ʜʘʣʴʥʶ ʘʪʘʢʫ, ʛʨʘʚʝʮʴ ʫ ʡʦʛʦ ʧʦʣʽ ʟʦʨʫ ʽ ʫ ʟʦʥʽ ʘʪʘʢʠ, ʪʦʜʽ 

ʚʦʨʦʛ ʘʪʘʢʫʻ; 

ʙ) ʗʢʱʦ ʚʦʨʦʛ ʥʝ ʤʘʻ ʜʘʣʴʥʶ ʘʪʘʢʫ ʪʘ ʛʨʘʚʝʮʴ ʫ ʡʦʛʦ ʧʦʣʽ ʟʦʨʫ, ʪʦʜʽ ʚʦʨʦʛ 

ʧʨʷʤʫʻ ʜʦ ʛʨʘʚʮʷ, ʽ ʢʦʣʠ ʛʨʘʚʝʮʴ ʙʫʜʝ ʫ ʟʦʥʽ ʘʪʘʢʠ ï ʚʦʨʦʛ ʘʪʘʢʫʻ; 

ʚ) ʗʢʱʦ ʛʨʘʚʝʮʴ ʥʝ ʫ ʧʦʣʽ ʟʦʨʫ ʚʦʨʦʛʘ, ʪʦʜʽ ʚʦʨʦʛ ʥʝ ʜʽʻ; 

ɸʣʛʦʨʠʪʤ ʘʪʘʢʠ ʜʫʞʝ ʧʨʦʩʪʠʡ, ʘʣʝ ʡʦʛʦ ʨʝʘʣʽʟʘʮʽʷ ʜʦʟʚʦʣʠʪʴ ʥʘʤ ʧʽʜʚʠʱʠʪʠ 

ʨʽʚʝʥʴ ʚʠʢʣʠʢʫ ʜʣʷ ʛʨʘʚʮʷ ʪʘ ʟʘʙʝʟʧʝʯʠʪʠ ʥʘʧʨʫʞʝʥʠʡ ʪʘ ʮʽʢʘʚʠʡ ʛʝʤʧʣʝʡ. 
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3.4 ʉʪʚʦʨʝʥʥʷ ʜʠʟʘʡʥʫ ʩʫʧʨʦʪʠʚʥʠʢʽʚ 

ɼʠʟʘʡʥ ʩʫʧʨʦʪʠʚʥʠʢʽʚ ʚʽʜʽʛʨʘʻ ʢʣʶʯʦʚʫ ʨʦʣʴ ʫ ʩʪʚʦʨʝʥʥʽ ʘʪʤʦʩʬʝʨʠ ʛʨʠ ʪʘ ʫ 

ʬʦʨʤʫʚʘʥʥʽ ʽʛʨʦʚʦʛʦ ʜʦʩʚʽʜʫ ʛʨʘʚʮʷ. ʉʪʚʦʨʝʥʥʷ ʜʠʟʘʡʥʫ ʚ ʰʫʪʝʤʘʧ ʛʨʽ ʚʠʤʘʛʘʻ 

ʨʝʪʝʣʴʥʦʛʦ ʧʣʘʥʫʚʘʥʥʷ ʪʘ ʨʦʟʨʦʙʢʠ, ʦʩʢʽʣʴʢʠ ʾʭʥʽʡ ʚʠʛʣʷʜ, ʧʦʚʝʜʽʥʢʘ ʪʘ ʽʥʪʝʨʘʢʮʽʷ 

ʟ ʛʨʘʚʮʝʤ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʟʘʛʘʣʴʥʝ ʚʨʘʞʝʥʥʷ ʚʽʜ ʛʨʠ. 

ʉʪʠʣʴ ʚʦʨʦʛʽʚ ʫ ʥʘʰʽʡ ʛʨʽ ʤʘʻ ʚʽʜʧʦʚʽʜʘʪʠ ʪʝʤʘʪʠʮʽ dark sci-fi. ʆʩʥʦʚʥʘ ʽʜʝʷ 

ʛʨʠ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʛʨʘʚʝʮʴ ʦʧʠʥʷʻʪʴʩʷ ʥʘ ʥʝʚʽʜʦʤʽʡ ʧʣʘʥʝʪʽ, ʜʝ ʤʝʰʢʘʶʪʴ 

ʨʘʥʽʰʝ ʥʝ ʚʽʜʢʨʠʪʽ ʣʶʜʩʪʚʫ ʬʦʨʤʠ ʞʠʪʪʷ. ɿʘʚʜʘʥʥʷ ʛʨʘʚʮʷ - ʚʠʞʠʪʠ ʩʝʨʝʜ 

ʯʠʩʣʝʥʥʠʭ ʥʝʙʝʟʧʝʢ, ʱʦ ʡʦʛʦ ʦʪʦʯʫʶʪʴ. ʊʦʤʫ ʟʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ ʚʦʨʦʛʽʚ ʧʦʚʠʥʝʥ 

ʚʠʢʣʠʢʘʪʠ ʩʪʨʘʭ ʘʙʦ ʪʨʠʚʦʛʫ, ʩʪʚʦʨʶʶʯʠ ʥʘʧʨʫʞʝʥʫ ʘʪʤʦʩʬʝʨʫ. ɺʦʨʦʛʠ ʤʘʶʪʴ 

ʚʠʛʣʷʜʘʪʠ ʟʘʛʨʦʟʣʠʚʦ, ʱʦʙ ʛʨʘʚʝʮʴ ʚʽʜʯʫʚʘʚ ʧʦʩʪʽʡʥʝ ʚʽʜʯʫʪʪʷ ʥʝʙʝʟʧʝʢʠ ʪʘ 

ʚʠʢʣʠʢʽʚ ʥʘ ʢʦʞʥʦʤʫ ʢʨʦʮʽ.  

ɺʠʜ ʤʦʜʝʣʽ ʤʘʻ ʚʽʜʧʦʚʽʜʘʪʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʚʦʨʦʛʘ. ʅʘʧʨʠʢʣʘʜ, ʻ ʚʦʨʦʛ ʽʟ 

ʜʚʦʤʘ ʜʦʚʛʠʤʠ ʣʘʧʘʤʠ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʠʭ ʚʽʥ ʧʝʨʝʤʽʱʘʻʪʴʩʷ ʡ ʘʪʘʢʫʻ, ʘ ʪʘʢʦʞ ʥʝ 

ʤʘʻ ʙʫʜʴ-ʷʢʦʛʦ ʟʘʭʠʩʪʫ ʥʘ ʪʽʣʽ (ʜʠʚ. ʨʠʩ. 3.5). ɿʘ ʪʘʢʠʤ ʦʧʠʩʦʤ ʤʦʞʥʘ ʟʨʦʟʫʤʽʪʠ, ʱʦ 

ʚʦʨʦʛ ʤʘʪʠʤʝ ʥʝʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʟʜʦʨʦʚ'ʷ ʽ ʧʝʨʝʤʽʱʘʪʠʤʝʪʴʩʷ ʟ ʧʦʚʽʣʴʥʦʶ 

ʰʚʠʜʢʽʩʪʶ.  

 

ʈʠʩʫʥʦʢ 3.5 ï ʄʦʜʝʣʴ ʧʝʨʰʦʛʦ ʚʦʨʦʛʘ (ʨʠʩʫʥʦʢ ʚʠʢʦʥʘʥʠʡ ʩʘʤʦʩʪʽʡʥʦ) 
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ʅʘʩʪʫʧʥʘ ʤʦʜʝʣʴ ʧʨʦʪʠʚʥʠʢʘ ʤʘʻ ʧʘʥʮʠʨ ʥʘ ʪʽʣʽ, 4 ʣʘʧʠ ʜʣʷ ʧʝʨʝʩʫʚʘʥʥʷ ʽ 2 

ʜʣʷ ʘʪʘʢʠ, ʘ ʦʪʞʝ, ʫ ʚʦʨʦʛʘ ʙʫʜʝ ʙʽʣʴʰʝ ʟʜʦʨʦʚ'ʷ ʽ ʚʠʱʘ ʰʚʠʜʢʽʩʪʴ ʧʝʨʝʩʫʚʘʥʥʷ (ʜʠʚ. 

ʨʠʩ. 3.6). 

  

ʈʠʩʫʥʦʢ 3.6 ï ʄʦʜʝʣʴ ʜʨʫʛʦʛʦ ʚʦʨʦʛʘ (ʨʠʩʫʥʦʢ ʚʠʢʦʥʘʥʠʡ ʩʘʤʦʩʪʽʡʥʦ) 

 

ʆʩʪʘʥʥʷ ʤʦʜʝʣʴ ʤʘʻ ʤʝʥʰʠʡ ʨʦʟʤʽʨ, ʥʽʞ ʫ ʧʦʧʝʨʝʜʥʽʭ. ʋ ʥʝʾ 6 ʨʫʢ ʫ ʚʠʛʣʷʜʽ 

ʣʘʧ ʽ ʷʟʠʢ, ʷʢʠʤ ʚʦʨʦʛ ʘʪʘʢʫʚʘʪʠʤʝ. ʄʘʣʝʥʴʢʠʡ ʨʦʟʤʽʨ ʦʟʥʘʯʘʻ ʤʘʣʝʥʴʢʫ ʢʽʣʴʢʽʩʪʴ 

ʟʜʦʨʦʚ'ʷ, ʘʣʝ ʰʚʠʜʢʽʩʪʴ ʧʝʨʝʩʫʚʘʥʥʷ ʤʦʞʝ ʙʫʪʠ ʟʙʽʣʴʰʝʥʘ (ʜʠʚ. ʨʠʩ. 3.7). 

 

ʈʠʩʫʥʦʢ 3.7 ï ʄʦʜʝʣʴ ʪʨʝʪʴʦʛʦ ʚʦʨʦʛʘ (ʨʠʩʫʥʦʢ ʚʠʢʦʥʘʥʠʡ ʩʘʤʦʩʪʽʡʥʦ) 
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ʊʘʢʦʞ ʙʫʣʦ ʫʭʚʘʣʝʥʦ ʨʽʰʝʥʥʷ ʟʤʽʥʶʚʘʪʠ ʤʦʜʝʣʴ ʧʨʦʪʠʚʥʠʢʘ ʟʘʣʝʞʥʦ ʚʽʜ 

ʡʦʛʦ ʚʠʜʫ. ɼʣʷ ʧʨʠʢʣʘʜʫ ʙʫʣʦ ʩʪʚʦʨʝʥʦ 3 ʨʽʟʥʦʚʠʜʠ ʚʦʨʦʛʽʚ: ʙʣʠʞʥʴʦʛʦ ʙʦʶ, 

ʜʘʣʴʥʴʦʛʦ ʙʦʶ ʽ ʧʦʩʠʣʝʥʠʡ ʚʠʜ ʩʫʧʨʦʪʠʚʥʠʢʽʚ (ʜʠʚ. ʨʠʩ. 3.8). ʉʫʧʨʦʪʠʚʥʠʢʠ 

ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʟʘ ʢʦʣʴʦʨʦʤ ʪʘ ʨʦʟʤʽʨʦʤ. 

 

ʈʠʩʫʥʦʢ 3.8 ï ʈʽʟʥʦʚʠʜʠ ʚʦʨʦʛʽʚ (ʨʠʩʫʥʦʢ ʚʠʢʦʥʘʥʠʡ ʩʘʤʦʩʪʽʡʥʦ) 

 

ʈʦʟʛʣʷʥʝʤʦ ʘʥʽʤʘʮʽʾ ʩʫʧʨʦʪʠʚʥʠʢʽʚ. ʂʦʞʝʥ ʚʦʨʦʛ ʧʦʚʠʥʝʥ ʤʘʪʠ ʩʪʘʥʜʘʨʪʥʠʡ 

ʥʘʙʽʨ ʘʥʽʤʘʮʽʡ: ʧʝʨʝʩʫʚʘʥʥʷ, ʘʪʘʢʘ, ʦʪʨʠʤʘʥʥʷ ʰʢʦʜʠ, ʩʤʝʨʪʴ (ʜʠʚ. ʨʠʩ. 3.9). ɺ 

Unity ʜʣʷ ʮʴʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʢʦʤʧʦʥʝʥʪ Animator, ʷʢʠʡ ʜʘʻ ʟʤʦʛʫ ʩʪʚʦʨʶʚʘʪʠ 

ʧʝʨʝʭʦʜʠ ʤʽʞ ʩʪʘʥʘʤʠ. 

 

ʈʠʩʫʥʦʢ 3.9 ï ɸʥʽʤʘʮʽʷ ʩʤʝʨʪʽ ʧʨʦʪʠʚʥʠʢʘ (ʨʠʩʫʥʦʢ ʚʠʢʦʥʘʥʠʡ ʩʘʤʦʩʪʽʡʥʦ) 
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ɼʣʷ ʨʝʘʣʽʟʘʮʽʾ ʧʝʨʝʭʦʜʫ ʟ ʙʫʜʴ-ʷʢʦʛʦ ʩʪʘʥʫ ʚ ʩʪʘʥ ʘʪʘʢʠ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ 

Animation Layers [11] (ʜʠʚ. ʨʠʩ. 3.10). ɺ ʦʩʥʦʚʥʦʤʫ ʰʘʨʽ ʩʪʚʦʨʝʥʦ ʘʥʽʤʘʮʽʾ 

ʧʝʨʝʩʫʚʘʥʥʷ, ʦʪʨʠʤʘʥʥʷ ʰʢʦʜʠ ʽ ʩʤʝʨʪʽ. ʊʘʢʦʞ ʻ ʘʥʽʤʘʮʽʷ ʦʯʽʢʫʚʘʥʥʷ, ʘʣʝ ʧʦʢʠ 

ʛʨʘʚʮʝʚʽ ʥʝ ʚʠʜʥʦ ʾʾ. 

 

ʈʠʩʫʥʦʢ 3.10 ï Base Layer ʘʥʽʤʘʪʦʨʘ (ʨʠʩʫʥʦʢ ʚʠʢʦʥʘʥʠʡ ʩʘʤʦʩʪʽʡʥʦ) 

 

ɼʨʫʛʠʡ ʰʘʨ ʚʽʜʧʦʚʽʜʘʻ ʟʘ ʘʪʘʢʫ ʧʨʦʪʠʚʥʠʢʘ. ɺʦʨʦʛ ʤʦʞʝ ʘʪʘʢʫʚʘʪʠ ʟ ʙʫʜʴ-

ʷʢʦʛʦ ʩʪʘʥʫ, ʢʨʽʤ ʩʤʝʨʪʽ (ʜʠʚ. ʨʠʩ. 3.11). 

 

ʈʠʩʫʥʦʢ 3.10 ï Attack Layer ʘʥʽʤʘʪʦʨʘ (ʨʠʩʫʥʦʢ ʚʠʢʦʥʘʥʠʡ ʩʘʤʦʩʪʽʡʥʦ) 

 

ʉʣʦʾ ʘʥʽʤʘʮʽʾ ʜʘʶʪʴ ʟʤʦʛʫ ʩʪʚʦʨʶʚʘʪʠ ʩʢʣʘʜʥʽʰʽ ʘʥʽʤʘʮʽʡʥʽ ʩʪʘʥʠ, 

ʦʙ'ʻʜʥʫʶʯʠ ʨʽʟʥʽ ʯʘʩʪʠʥʠ ʪʽʣʘ ʚ ʦʜʥʦʤʫ ʢʦʥʪʨʦʣʝʨʽ ʘʥʽʤʘʮʽʾ.  
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4 ʆʇʀʉ ʇʈʀʁʅʗʊʀʍ ʇʈʆɻʈɸʄʅʀʍ ʈɯʐɽʅʔ 

4.1 ʅʘʣʘʰʪʫʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʩʫʧʨʦʪʠʚʥʠʢʽʚ 

ɼʣʷ ʥʘʣʘʰʪʫʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʩʫʧʨʦʪʠʚʥʠʢʽʚ ʙʫʣʦ ʚʠʨʽʰʝʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ScriptableObject [12]. ɿʘ ʜʦʧʦʤʦʛʦʶ ʪʘʢʦʛʦ ʧʽʜʭʦʜʫ ʧʨʦʮʝʩ 

ʨʦʟʨʦʙʣʝʥʥʷ ʛʨʠ ʩʪʘʻ ʟʨʫʯʥʽʰʠʤ ʽ ʛʥʫʯʢʽʰʠʤ, ʜʘʶʯʠ ʟʤʦʛʫ ʚ ʙʫʜʴ-ʷʢʠʡ ʤʦʤʝʥʪ 

ʟʤʽʥʠʪʠ ʧʘʨʘʤʝʪʨʠ ʚʦʨʦʛʘ ʙʝʟ ʥʝʦʙʭʽʜʥʦʩʪʽ ʧʝʨʝʧʠʩʫʚʘʪʠ ʢʦʜ. ʂʨʽʤ ʪʦʛʦ, 

ScriptableObject ʜʘʻ ʟʤʦʛʫ ʩʪʚʦʨʶʚʘʪʠ ʢʦʥʬʽʛʫʨʘʮʽʡʥʽ ʬʘʡʣʠ, ʷʢʽ ʤʦʞʥʘ ʨʝʜʘʛʫʚʘʪʠ 

ʧʨʷʤʦ ʚ ʽʥʩʧʝʢʪʦʨʽ Unity, ʱʦ ʟʥʘʯʥʦ ʩʧʨʦʱʫʻ ʥʘʣʘʰʪʫʚʘʥʥʷ ʽ ʪʝʩʪʫʚʘʥʥʷ ʛʨʠ. 

ɺ EnemyScriptableObject ʟʘʜʘʶʪʴʩʷ ʧʘʨʘʤʝʪʨʠ ʩʫʧʨʦʪʠʚʥʠʢʘ, ʷʢ-ʦʪ ʢʽʣʴʢʽʩʪʴ 

ʟʜʦʨʦʚ'ʷ, ʽ ʥʘʣʘʰʪʫʚʘʥʥʷ ʘʛʝʥʪʘ NavMesh, ʷʢ-ʦʪ ʰʚʠʜʢʽʩʪʴ, ʧʨʠʩʢʦʨʝʥʥʷ, 

ʰʚʠʜʢʽʩʪʴ ʧʦʚʦʨʦʪʫ ʪʘ ʽʥʰʽ: 

 

    // Enemy Stats  

    public int Health = 100;  

     

    // NavMesh Configs  

    public float AIUpdateInterval = 0.1f;  

    public float Acceleration = 8;  

    public float AngularSpeed = 200;  

    public int AreaMask = - 1;  

    public int AvoidancePriority = 50;  

    public float BaseOffset;  

    public float Height = 2f;  

    public ObstacleAvoidanceType ObstacleAvoidanceType = 

ObstacleAvoidanceType.LowQualityObstacleAvoidance;  

    public float Radius = 0.5f;  

    public float Speed = 3f;  

    public float StoppingDistance = 0.5f;  

 

ɼʘʣʽ ʤʝʪʦʜ SetupEnemy ʥʘʣʘʰʪʦʚʫʻ ʚʩʽ ʧʘʨʘʤʝʪʨʠ ʜʣʷ ʧʨʦʪʠʚʥʠʢʘ, ʘ ʪʘʢʦʞ 

ʚʠʢʣʠʢʘʻ ʪʘʢʠʡ ʩʘʤʠʡ ʤʝʪʦʜ ʟ AttackScriptableObject ʜʣʷ ʥʘʣʘʰʪʫʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ 

ʘʪʘʢʠ: 

 

public void SetupEnemy(Enemy enemy)  

    {  

        enemy.Agent.acceleration = Acceleration;  

        enemy.Agent.angularSpeed = AngularSpeed;  

        enemy.Agent.areaMask = AreaMask;  

        enemy.Agent.avoidancePriority = AvoidancePriority;  

        enemy.Agent.baseOffset = BaseOffset;  

        enemy.Agent.height = Height;  



31 

        enemy.Agent.obstacleAvoidanceType = ObstacleAvoidanceType;  

        enemy.Agent.radius = Radius;  

        enemy.Agent.speed = Speed;  

        enemy.Agent.stoppingDistance = StoppingDistance;  

 

        enemy.Movement.UpdateRate = AIUpdateInterval;  

 

        enemy.Health._MaxHealth = Health;  

 

        AttackConfiguration.SetupEnemy(enemy);  

    }  

 

ʋ ʢʦʥʬʽʛʫʨʘʮʽʡʥʦʤʫ ʬʘʡʣʽ AttackScriptableObject ʪʘʢ ʩʘʤʦ, ʷʢ ʽ ʚ 

ʧʦʧʝʨʝʜʥʴʦʤʫ, ʩʧʦʯʘʪʢʫ ʟʘʜʘʶʪʴʩʷ ʧʘʨʘʤʝʪʨʠ ʜʣʷ ʘʪʘʢʠ, ʘ ʧʽʩʣʷ ʚʠʢʣʠʢʘʻʪʴʩʷ 

ʤʝʪʦʜ SetupEnemy, ʷʢʠʡ ʥʘʣʘʰʪʦʚʫʻ ʧʘʨʘʤʝʪʨʠ ʘʪʘʢʠ, ʽ ʷʢʱʦ ʘʪʘʢʘ ʜʠʩʪʘʥʮʽʡʥʘ ï 

ʫ ʥʘʣʘʰʪʫʚʘʥʥʷ ʚʭʦʜʷʪʴ ʜʦʜʘʪʢʦʚʽ ʧʘʨʘʤʝʪʨʠ: 

 

public bool isRanged = false;  

        public int Damage = 5;  

        public float AttackRadius = 1.5f;  

        public float AttackDelay = 1.5f;  

     

        // Ranged Configs  

        public EnemyBullet BulletPrefab;  

        public Vector3 BulletSpawnOffset = new Vector3(0, 1, 0);  

        public LayerMask LineOfSightLayers;  

 

        public void SetupEnemy(Enemy enemy)  

        {  

            enemy.AttackRadius.Collider.radius = AttackRadius;  

            enemy.AttackRadius.AttackDelay = AttackDelay;  

            enemy.AttackRadius.Damage = Damage;  

 

            if (isRanged)  

            {  

                RangedAttackRadius rangedAttackRadius = 

enemy.AttackRadius.GetComponent<RangedAttackRadius>();  

 

                rangedAttackRadius.CreateBulletPool();  

                rangedAttackRadius.BulletPrefab = BulletPrefab;  

                rangedAttackRadius.BulletSpawnOffset = 

BulletSpawnOffset;  

                rangedAttackRadius.Mask = LineOfSightLayers;  

                 

                 

            }  

        }  

 

ʆʜʥʫ ʡ ʪʫ ʩʘʤʫ ʢʦʥʬʽʛʫʨʘʮʽʶ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʢʽʣʴʢʦʭ 

ʩʫʧʨʦʪʠʚʥʠʢʽʚ, ʽ ʚ ʤʘʡʙʫʪʥʴʦʤʫ ʤʦʞʥʘ ʣʝʛʢʦ ʜʦʜʘʚʘʪʠ ʥʦʚʽ ʪʠʧʠ ʘʪʘʢ ʽ 
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ʩʫʧʨʦʪʠʚʥʠʢʽʚ, ʥʘʧʨʠʢʣʘʜ ʩʫʧʨʦʪʠʚʥʠʢ ʟ ʘʪʘʢʦʶ ʙʣʠʞʥʴʦʛʦ ʙʦʶ (ʜʠʚ. ʨʠʩ. 4.1) ʪʘ 

ʩ ʜʘʣʴʥʴʦʶ ʘʪʘʢʦʶ (ʜʠʚ. ʨʠʩ. 4.2). 

 

ʈʠʩʫʥʦʢ 4.1 ï ʂʦʥʬʽʛʫʨʘʮʽʷ ʙʣʠʞʥʴʦʛʦ ʙʦʶ (ʨʠʩʫʥʦʢ ʚʠʢʦʥʘʥʠʡ ʩʘʤʦʩʪʽʡʥʦ) 

 

ʊʫʪ ʤʦʞʥʘ ʧʦʤʽʪʠʪʠ, ʱʦ ʩʪʨʫʢʪʫʨʘ ʜʚʦʭ ʩʫʧʨʦʪʠʚʥʠʢʽʚ ʦʜʥʘʢʦʚʘ, ʘʣʝ ʾʭʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʽʜʨʽʟʥʷʶʪʴʩʷ. 

 

ʈʠʩʫʥʦʢ 4.2 ï ʂʦʥʬʽʛʫʨʘʮʽʷ ʜʘʣʴʥʴʦʛʦ ʙʦʶ (ʨʠʩʫʥʦʢ ʚʠʢʦʥʘʥʠʡ ʩʘʤʦʩʪʽʡʥʦ) 

 

 ʆʪʞʝ, ʪʘʢʘ ʩʠʩʪʝʤʘ ʜʘʻ ʟʤʦʛʫ ʝʢʦʥʦʤʠʪʠ ʯʘʩ ʥʘ ʪʝʩʪʫʚʘʥʥʷ ʽ ʨʦʙʠʪʴ 

ʥʘʣʘʰʪʫʚʘʥʥʷ ʙʘʣʘʥʩʫ ʛʨʠ ʚ ʨʘʟʠ ʟʨʫʯʥʽʰʠʤ. 
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4.2 ʅʘʚʽʛʘʮʽʷ ʪʘ ʘʪʘʢʘ ʩʫʧʨʦʪʠʚʥʠʢʽʚ 

ʅʘʚʽʛʘʮʽʷ ʩʫʧʨʦʪʠʚʥʠʢʽʚ ʨʝʘʣʽʟʦʚʘʥʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʠʩʪʝʤʠ NavMesh, ʷʢʘ ʜʘʻ 

ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʟʨʫʯʥʦʛʦ ʢʝʨʫʚʘʥʥʷ ʨʫʭʦʤ ʩʫʧʨʦʪʠʚʥʠʢʽʚ. ɿʘʚʜʷʢʠ ʩʠʩʪʝʤʽ 

ʥʘʚʽʛʘʮʽʾ NavMesh, ʤʦʞʥʘ ʩʪʚʦʨʶʚʘʪʠ ʤʘʨʰʨʫʪʠ ʜʣʷ ʚʦʨʦʛʽʚ, ʧʨʦʨʘʭʦʚʫʶʯʠ ʚʩʽ 

ʧʝʨʝʰʢʦʜʠ ʽ ʩʢʣʘʜʥʦʩʪʽ ʨʝʣʴʻʬʫ. ɼʣʷ ʮʴʦʛʦ, ʫ ʢʦʞʥʦʛʦ ʚʦʨʦʛʘ ʧʦʪʨʽʙʝʥ ʙʫʪʠ 

ʢʦʤʧʦʥʝʥʪ Nav Mesh Agent (ʜʠʚ. ʨʠʩ. 4.3).  

 

ʈʠʩʫʥʦʢ 4.3 ï ʂʦʤʧʦʥʝʥʪ Nav Mesh Agent (ʨʠʩʫʥʦʢ ʚʠʢʦʥʘʥʠʡ ʩʘʤʦʩʪʽʡʥʦ) 

 

ʗʢʱʦ ʛʨʘʚʝʮʴ ʞʠʚʠʡ ʽ ʘʛʝʥʪ NavMesh ʫʚʽʤʢʥʝʥʠʡ, ʪʦʜʽ ʟʘʧʫʩʢʘʻʪʴʩʷ 

ʢʦʨʫʪʠʥʘ ʚʽʜʩʪʝʞʝʥʥʷ ʛʨʘʚʮʷ: 

 

    private void Start()  

    {  

        if (Player != null && Agent.enabled)  

        {  

            StartCoroutine(FollowTarget());  

        }  

        else  

        {  

            Debug.LogError("Player Transform is not assigned or 

NavMeshAgent is not enabled in EnemyMovement.");  

        }  
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    }  

 

ʂʦʜ ʢʦʨʫʪʠʥʠ: 

 

private IEnumerator FollowTarget()  

    {  

        var Wait = new WaitForSeconds(UpdateRate);  

 

        while (enabled)  

        {  

            if (Player != null && Agent.isOnNavMesh)  

            {  

                Agent.SetDestination(Player.position);  

            }  

 

            yield return Wait;  

        }  

    }  

 

ɼʣʷ ʨʝʘʣʽʟʘʮʽʾ ʘʪʘʢʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʚʘ ʢʣʘʩʠ AttackRadius ʽ 

RangedAttackRadius. ʋ ʢʦʞʥʦʛʦ ʚʦʨʦʛʘ ʽʩʥʫʻ ʨʘʜʽʫʩ ʘʪʘʢʠ (ʜʠʚ. ʨʠʩ. 4.4) , ʢʦʣʠ ʮʽʣʴ 

ʟʘʭʦʜʠʪʴ ʫ ʮʝʡ ʨʘʜʽʫʩ, ʪʦ ʚʦʥʘ ʜʦʜʘʻʪʴʩʷ ʜʦ ʩʧʠʩʢʫ: 

 

    protected virtual void OnTriggerEnter(Collider other)  

    {  

        if (!other.TryGetComponent<IDamageable>(out var damageable)) 

return;  

        Damageables.Add(damageable);  

 

        StartAttack();  

    }  

 

 

ʈʠʩʫʥʦʢ 4.4 ï ʈʘʜʽʫʩ ʘʪʘʢʠ ʚʦʨʦʛʘ (ʨʠʩʫʥʦʢ ʚʠʢʦʥʘʥʠʡ ʩʘʤʦʩʪʽʡʥʦ) 
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ʇʽʩʣʷ ʮʴʦʛʦ ʟʘʧʫʩʢʘʻʪʴʩʷ ʘʪʘʢʘ ʥʘʡʙʣʠʞʯʦʾ ʮʽʣʽ: 

 

    protected virtual IEnumerator Attack()  

    {  

        var Wait = new WaitForSeconds(AttackDelay);  

        IDamageable closestDamageable = null;  

        var closestDistance = float.MaxValue;  

     

        while (Damageables.Count > 0)  

        {  

            for (var i = 0; i < Damageables.Count; i++)  

            {  

                var damageableTransform = 

Damageables[i].GetTransform();  

                var distance = Vector3.Distance(transform.position, 

damageableTransform.position);  

 

                if (distance < closestDistance)  

                {  

                    closestDistance = distance;  

                    closestDamageable = Damageables[i];  

                }  

            }  

 

            if (closestDamageable != null)  

            {  

                OnAttack?.Invoke(closestDamageable);  

                closestDamageable.TakeDamage(Damage);  

            }  

 

            closestDamageable = null;  

            closestDistance = float.MaxValue;  

 

            yield return Wait;  

 

            Damageables.RemoveAll(DisabledDamageables);  

        }  

        AttackCoroutine = null;  

    }  

 

ʗʢʱʦ ʮʽʣʴ ʚʠʭʦʜʠʪʴ ʽʟ ʨʘʜʽʫʩʘ ʘʪʘʢʠ, ʚʦʥʘ ʚʠʜʘʣʷʻʪʴʩʷ ʟʽ ʩʧʠʩʢʫ ʽ ʟʫʧʠʥʷʻ 

ʘʪʘʢʫ: 

 

    protected virtual void OnTriggerExit(Collider other)  

    {  

        if (!other.TryGetComponent<IDamageable>(out var damageable)) 

return;  

        Damageables.Remove(damageable);  

        if (Damageables.Count != 0) return;  

        StopAttack();  
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    }  

 

    public void StopAttack()  

    {  

        if (AttackCoroutine != null)  

            StopCoroutine(AttackCoroutine);  

        AttackCoroutine = null;  

    }  

 

ɼʘʣʴʥʷ ʘʪʘʢʘ ʧʨʘʮʶʻ ʟʘ ʪʘʢʠʤ ʩʘʤʠʤ ʧʨʠʥʮʠʧʦʤ, ʘʣʝ ʧʝʨʝʜ ʘʪʘʢʦʶ ʡʜʝ 

ʧʝʨʝʚʽʨʢʘ, ʯʠ ʻ ʷʢʽʩʴ ʧʝʨʝʰʢʦʜʠ ʤʽʞ ʚʦʨʦʛʦʤ ʽ ʛʨʘʚʮʝʤ: 

 

    private bool HasLineOfSightTo(Transform Target)  

    {  

        if (Physics.SphereCast(transform.position + BulletSpawnOffset, 

SpherecastRadius,  

                (Target.position + BulletSpawnOffset -  

(transform.position + BulletSpawnOffset)).normalized, out Hit,  

                Collider.radius, Mask))  

        {  

            IDamageable damageable;  

            if (Hit.collider.TryGetComponent(out damageable)) return 

damageable.GetTransform() == Target;  

        }  

        return false;  

    }  

 

ɼʣʷ ʜʘʣʴʥʽʭ ʘʪʘʢ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʩʥʘʨʷʜ, ʷʢʠʡ ʙʝʨʝʪʴʩʷ ʟ ʧʫʣʫ ʢʫʣʴ: 

 

    public void CreateBulletPool()  

    {  

        if (BulletPool == null)  

        {  

            BulletPool = 

ObjectPool.ObjectPool.CreateInstance(BulletPrefab,  

                Mathf.CeilToInt(1 / AttackDelay * 

BulletPrefab.AutoDestroyTime));  

        }  

    }  

 

BulletPrefab: ʮʝ ʧʨʝʬʘʙ ʦʙ'ʻʢʪʘ ʢʫʣʽ, ʷʢʠʡ ʙʫʜʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʜʣʷ 

ʩʪʚʦʨʝʥʥʷ ʝʢʟʝʤʧʣʷʨʽʚ ʢʫʣʴ ʫ ʢʫʣʽ. ʊʦʙʪʦ ʩʥʘʨʷʜʦʤ ʤʦʞʝ ʙʫʪʠ ʙʫʜʴ-ʷʢʘ ʬʽʛʫʨʘ ʘʙʦ 

ʤʦʜʝʣʴ, ʘ ʪʘʢʦʞ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʢʽʣʴʢʘ ʚʠʜʽʚ ʩʥʘʨʷʜʽʚ. 
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4.3 ʆʪʨʠʤʘʥʥʷ ʰʢʦʜʠ ʧʨʦʪʠʚʥʠʢʘʤʠ 

ʂʦʞʝʥ ʦʙ'ʻʢʪ, ʷʢʠʡ ʟʜʘʪʥʠʡ ʦʪʨʠʤʫʚʘʪʠ ʰʢʦʜʫ, ʧʦʚʠʥʝʥ ʤʘʪʠ ʽʥʪʝʨʬʝʡʩ 

IDamageable, ʱʦ ʚʠʟʥʘʯʘʻ ʦʩʥʦʚʥʽ ʤʝʪʦʜʠ ʪʘ ʧʦʜʽʾ: 

 

public interface IDamageable  

{  

    public delegate void DeathEvent(Vector3 Position);  

    public delegate void TakeDamageEvent(int Damage);  

    public int CurrentHealth { get; }  

    public int MaxHealth { get; }  

    public event TakeDamageEvent OnTakeDamage;  

    public event DeathEvent OnDeath;  

    public void TakeDamage(int Damage);  

    Transform GetTransform();  

}  

 

ɿʘ ʢʝʨʫʚʘʥʥʷ ʟʜʦʨʦʚ'ʷʤ ʩʫʧʨʦʪʠʚʥʠʢʽʚ ʚʽʜʧʦʚʽʜʘʻ ʢʣʘʩ EnemyHealth, ʘ ʩʘʤʝ 

ʡʦʛʦ ʤʝʪʦʜ TakeDamage: 

 

    public void TakeDamage(int Damage)  

    {  

        var damageTaken = Mathf.Clamp (Damage, 0, CurrentHealth);  

        CurrentHealth - = damageTaken;  

        if (damageTaken != 0) OnTakeDamage?.Invoke(damageTaken);  

        if (CurrentHealth <= 0 && damageTaken != 0)  

        {  

            OnDeath?.Invoke(transform.position);  

        }  

    }  

 

ʂʣʘʩ EnemyPainResponse ʚʽʜʧʦʚʽʜʘʻ ʟʘ ʦʧʨʘʮʶʚʘʥʥʷ ʘʥʽʤʘʮʽʡʥʠʭ ʨʝʘʢʮʽʷ ʥʘ 

ʦʪʨʠʤʘʥʫ ʰʢʦʜʫ ʽ ʩʤʝʨʪʴ: 

 

    public void HandlePain(int Damage)  

    {  

        if (Health.CurrentHealth > 0)  

        {  

            Animator.SetTrigger("Hit");  

        }  

    }  

    public void HandleDeath()  

    {  

        Animator.applyRootMotion = true;  

        Animator.SetTrigger("Die");  

        Animator.SetBool("isDead",true);  

    }  
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ʊʘʢʘ ʩʠʩʪʝʤʘ ʦʪʨʠʤʘʥʥʷ ʰʢʦʜʠ ʟʘʙʝʟʧʝʯʫʻ ʝʬʝʢʪʠʚʥʝ ʢʝʨʫʚʘʥʥʷ ʧʨʦʮʝʩʦʤ ʪʘ 

ʜʦʟʚʦʣʷʻ ʨʦʟʰʠʨʶʚʘʪʠ ʬʫʥʢʮʽʦʥʘʣ ʧʨʠ ʥʝʦʙʭʽʜʥʦʩʪʽ. 

4.4 ʈʘʭʫʥʦʢ ʛʨʘʚʮʷ ʪʘ ʫʩʢʣʘʜʥʝʥʥʷ ʩʫʧʨʦʪʠʚʥʠʢʽʚ 

ʋ ʮʽʡ ʛʨʽ ʨʘʭʫʥʦʢ ʛʨʘʚʮʷ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦʯʢʘʤʠ ʪʝʤʥʦʾ ʝʥʝʨʛʽʾ, ʷʢʽ ʛʨʘʚʝʮʴ 

ʦʪʨʠʤʫʻ ʟʘ ʟʥʠʱʝʥʥʷ ʩʫʧʨʦʪʠʚʥʠʢʽʚ ʘʙʦ ʧʨʦʩʪʦ ʢʦʞʥʫ ʩʝʢʫʥʜʫ ʧʨʦʞʠʪʫ ʚ ʛʨʽ. ɺʦʥʠ 

ʻ ʦʩʥʦʚʥʠʤ ʧʦʢʘʟʥʠʢʦʤ ʧʨʦʛʨʝʩʫ ʛʨʘʚʮʷ ʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʩʢʣʘʜʥʽʩʪʴ ʛʨʠ. 

ɼʣʷ ʢʝʨʫʚʘʥʥʷ ʦʯʢʘʤʠ ʚ ʛʨʽ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʢʣʘʩ PointsManager. ʎʝʡ ʢʣʘʩ 

ʚʽʜʧʦʚʽʜʘʻ ʟʘ ʥʘʢʦʧʠʯʝʥʥʷ ʦʯʦʢ ʪʘ ʾʭ ʚʽʜʦʙʨʘʞʝʥʥʷ ʥʘ ʝʢʨʘʥʽ. ʂʦʜ ʤʝʪʦʜʫ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʷʢʦʛʦ ʥʘʢʦʧʠʯʫʶʪʴʩʷ ʦʯʢʠ: 

 

    public void RpcAddDarkEnergyPoints(int points)  

    {  

        darkEnergyPoints += points;  

        if (darkEnergyPoints >= darkEnergyPointsToAccess)  

        {  

            darkEnergyPointsToAccess = firstFibonacci + 

secondFibonacci;  

            secondFibonacci = firstFibonacci;  

            firstFibonacci = darkEnergyPointsToAccess;  

            counterICanEnter += 1;  

        }  

    }  

 

ʗʢʱʦ ʢʽʣʴʢʽʩʪʴ ʦʯʦʢ ʪʝʤʥʦʾ ʝʥʝʨʛʽʾ ʜʦʩʷʛʘʻ ʘʙʦ ʧʝʨʝʚʠʱʫʻ ʟʥʘʯʝʥʥʷ, 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʦʥʦʚʣʝʥʥʷ ʟʥʘʯʝʥʥʷ ʥʘ ʥʘʩʪʫʧʥʝ ʯʠʩʣʦ ʚ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʌʽʙʦʥʘʯʯʽ ʟʘ 

ʬʦʨʤʫʣʦʶ 4.1: 

Ὀὲ ρ Ὂὲ Ὂὲ ρ Ὂὲ ρ (4.1) 

ʜʝ D ï darkEnergyPointsToAccess; 

ὲ ï ʥʦʤʝʨ ʢʨʦʢʫ; 

Ὂὲ ï firstFibonacci; 

Ὂὲ ρ ï secondFibonacci. 
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ʉʢʣʘʜʥʽʩʪʴ ʚʦʨʦʛʽʚ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʢʽʣʴʢʦʩʪʽ ʥʘʢʦʧʠʯʝʥʠʭ 

ʛʨʘʚʮʝʤ ʦʯʦʢ ʪʝʤʥʦʾ ʝʥʝʨʛʽʾ. ɼʣʷ ʮʴʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʩʧʝʮʽʘʣʴʥʠʡ ʩʢʨʠʧʪʦʚʠʡ 

ʦʙôʻʢʪ ScalingScriptableObject: 

public class ScalingScriptableObject : ScriptableObject  

{  

    public AnimationCurve HealthCurve;  

    public AnimationCurve DamageCurve;  

    public AnimationCurve SpeedCurve;  

    public AnimationCurve SpawnRateCurve;  

    public AnimationCurve SpawnCountCurve;  

}  

 

ʎʝʡ ʦʙôʻʢʪ ʜʦʟʚʦʣʷʻ ʟʨʦʙʠʪʠ ʢʨʠʚʫ ʘʥʽʤʘʮʽʾ, ʟʘ ʷʢʦʶ ʙʫʜʝ ʟʙʽʣʴʰʫʚʘʪʠʩʷ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʨʦʪʠʚʥʠʢʘ (ʜʠʚ. ʨʠʩ. 4.5). 

 

ʈʠʩʫʥʦʢ 4.5 ï ʂʨʠʚʘ ʘʥʽʤʘʮʽʾ ʟʜʦʨʦʚôʷ (ʨʠʩʫʥʦʢ ʩʪʚʦʨʝʥʠʡ ʩʘʤʦʩʪʽʡʥʦ) 

 

 ʋ ʢʣʘʩʽ EnemySpawner ʨʝʘʣʽʟʦʚʘʥʦ ʤʝʭʘʥʽʟʤ ʤʘʩʰʪʘʙʫʚʘʥʥʷ ʩʫʧʨʦʪʠʚʥʠʢʽʚ 

ʟʘʣʝʞʥʦ ʚʽʜ ʧʦʪʦʯʥʠʭ ʦʯʦʢ ʪʝʤʥʦʾ ʝʥʝʨʛʽʾ. ʂʦʞʝʥ ʨʘʟ, ʢʦʣʠ ʧʦʪʨʽʙʥʦ ʩʪʚʦʨʠʪʠ 

ʥʦʚʦʛʦ ʩʫʧʨʦʪʠʚʥʠʢʘ, ʡʦʛʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʘ ʜʝʷʢʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʧʘʚʥʫ 

ʦʥʦʚʣʶʶʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʦʪʦʯʥʠʭ ʟʥʘʯʝʥʴ ʦʯʦʢ ʪʝʤʥʦʾ ʝʥʝʨʛʽʾ: 

 

private IEnumerator SpawnEnemiesRoutine()  

{  

    while (true)  

    {  

        var randomOffset = Random.insideUnitSphere * spawnRadius;  

        randomOffset.y = 0f; // Keep the enemies on the same level as 

the player  
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        var spawnPosition = playerTransform.position + randomOffset;  

        if (NavMesh.SamplePosition(spawnPosition, out var hit, 

spawnRadius, NavMesh.AllAreas))  

        {  

            var randomEnemySO = enemies[Random.Range(0, 

enemies.Count)];  

            var scaledEnemySO = 

randomEnemySO.ScaleUpForPoints(scaling, pointsManager.darkEnergyPoints);  

            var enemyInstance = 

Instantiate(scaledEnemySO.Prefab.gameObject, hit.position, 

Quaternion.identity);  

 

            // Setup enemy with ScriptableObject configurations  

            

scaledEnemySO.SetupEnemy(enemyInstance.GetComponent<Enemy>());  

             

            if (enemyInstance.TryGetComponent<EnemyMovement>(out var 

enemyMovement))  

            {  

                enemyMovement.Player = playerTransform;  

            }  

             

            if (enemyInstance.TryGetComponent<NavMeshAgent>(out var 

navMeshAgent))  

            {  

                navMeshAgent.enabled = true;  

            }  

        }  

        else  

        {  

            Debug.LogWarning("Unable to find valid NavMesh position for 

spawning enemy.");  

        }  

        yield return new WaitForSeconds(spawnInterval);  

    }  

 

 ʆʩʴ ʷʢʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʘ ʢʦʜ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʦʛʦ ʚʦʥʠ ʙʫʜʫʪʴ 

ʟʤʽʥʶʚʘʪʠʩʷ: 

 

    scaledUpConfiguration.Damage = Mathf.FloorToInt(attack.Damage * 

scaling.DamageCurve.Evaluate(darkEnergyPoints));  

    scaledUpEnemy.Health = Mathf.FloorToInt(enemy.Health * 

scaling.HealthCurve.Evaluate(darkEnergyPoints));  

    scaledUpEnemy.Speed = enemy.Speed * 

scaling.SpeedCurve.Evaluate(darkEnergyPoints);  

    SpawnDelay = InitialSpawnDelay * 

Scaling.SpawnRateCurve.Evaluate(darkEnergyPoints + 1);  

 

ʊʘʢʠʤ ʯʠʥʦʤ, ʫ ʛʨʽ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʩʠʩʪʝʤʘ ʥʘʢʦʧʠʯʝʥʥʷ ʦʯʦʢ ʪʝʤʥʦʾ 

ʝʥʝʨʛʽʾ, ʷʢʽ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʩʢʣʘʜʥʽʩʪʴ ʩʫʧʨʦʪʠʚʥʠʢʽʚ. ʎʝ ʜʦʟʚʦʣʷʻ 

ʜʠʥʘʤʽʯʥʦ ʧʽʜʚʠʱʫʚʘʪʠ ʨʽʚʝʥʴ ʚʠʢʣʠʢʫ ʜʣʷ ʛʨʘʚʮʷ ʟʘʣʝʞʥʦ ʚʽʜ ʡʦʛʦ ʧʨʦʛʨʝʩʫ  
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5 ʊɽʉʊʋɺɸʅʅʗ ʇʈʆɻʈɸʄʅʆɻʆ ɿɸɹɽɿʇɽʏɽʅʅʗ 

5.1 ʊʝʩʪʫʚʘʥʥʷ ʽʛʨʦʚʦʛʦ ʟʘʩʪʦʩʫʥʢʫ 

ʋ ʜʘʥʦʤʫ ʧʨʦʝʢʪʽ ʪʝʩʪʫʚʘʥʥʷ ʟʜʽʡʩʥʶʚʘʣʦʩʴ ʟʘ ʟʘʚʯʘʩʥʦ ʧʽʜʛʦʪʦʚʣʝʥʦʤʫ ʪʝʩʪ-

ʧʣʘʥʫ, ʷʢʠʡ ʙʫʚ ʩʪʚʦʨʝʥʠʡ ʟʘ ʜʦʧʦʤʦʛʦʶ Mind Map. ʊʝʩʪ-ʧʣʘʥ ʥʘʚʝʜʝʥʦ ʫ ʜʦʜʘʪʢʫ 

ɻ.  

ɼʣʷ ʪʝʩʪʫʚʘʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʤʝʪʦʜʦʣʦʛʽʷ Blackbox, ʘʙʦ ʤʝʪʦʜ çʯʦʨʥʦʾ 

ʩʢʨʠʥʴʢʠè, ʱʦ ʧʝʨʝʜʙʘʯʘʻ ʪʝʩʪʫʚʘʥʥʷ ʛʨʠ ʙʝʟ ʟʥʘʥʥʷ ʾʾ ʚʥʫʪʨʽʰʥʴʦʛʦ ʢʦʜʫ [13].  

 

ʈʠʩʫʥʦʢ 5.1 ï Mind Map ʜʣʷ ʪʝʩʪʫʚʘʥʥʷ ʛʨʠ (ʨʠʩʫʥʦʢ ʟʨʦʙʣʝʥʠʡ ʩʘʤʦʩʪʽʡʥʦ) 

 

ʎʷ ʢʘʨʪʘ ʩʧʨʦʱʫʻ ʧʨʦʮʝʩ ʪʝʩʪʫʚʘʥʥʷ, ʚʠʜʽʣʷʶʯʠ ʢʽʣʴʢʘ ʦʩʥʦʚʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ, ʷʢʽ 

ʧʦʚʠʥʥʽ ʧʨʘʮʶʚʘʪʠ ʨʘʟʦʤ ʙʝʟʧʝʨʝʨʚʥʦ, ʘ ʩʘʤʝ: 

ʘ) ɸʚʪʦʤʘʪʠʟʘʮʽʷ. 

ʙ) ʇʝʨʝʤʽʱʝʥʥʷ. 

ʚ) ʅʘʚʽʛʘʮʽʷ. 

ʛ) ɺʩʪʘʥʦʚʣʝʥʥʷ. 

ʜ) ʉʪʘʪʠʩʪʠʢʘ. 

ʝ) ɯʥʪʝʨʬʝʡʩ ʢʦʨʠʩʪʫʚʘʯʘ. 

ʞ) ɯʥʰʝ. 

ʊʘʢʠʡ ʧʽʜʭʽʜ ʪʝʩʪʫʚʘʥʥʷ ʜʦʟʚʦʣʠʚ ʩʪʨʫʢʪʫʨʦʚʘʥʦ ʧʽʜʽʡʪʠ ʜʦ ʮʴʦʛʦ ʧʨʦʮʝʩʫ, ʱʦ 

ʟʘʙʝʟʧʝʯʠʣʦ ʟʦʩʝʨʝʜʞʝʥʥʷ ʥʘ ʨʝʟʫʣʴʪʘʪʘʭ ʢʽʥʮʝʚʦʛʦ ʧʨʦʜʫʢʪʫ. 
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5.2 ɺʠʷʚʣʝʥʽ ʧʦʤʠʣʢʠ 

ʇʽʜ ʯʘʩ ʨʦʟʨʦʙʢʠ ʽʛʨʦʚʦʛʦ ʜʦʜʘʪʢʘ ʙʫʣʦ ʟʘʬʽʢʩʦʚʘʥʦ 10 ʧʦʤʠʣʦʢ, ʷʢʽ ʙʫʣʠ 

ʚʢʣʶʯʝʥʽ ʜʦ ʩʧʠʩʢʫ ʙʘʛ-ʨʝʧʦʨʪʽʚ ʫ ʚʠʛʣʷʜʽ ʩʪʨʫʢʪʫʨʦʚʘʥʦʾ ʪʘʙʣʠʮʽ. ʂʦʞʝʥ ʙʘʛ-

ʨʝʧʦʨʪ ʙʫʚ ʨʦʟʛʣʷʥʫʪʠʡ ʟ ʪʦʯʢʠ ʟʦʨʫ ʧʨʽʦʨʠʪʝʪʫ ʚʽʜ çP1 ɺʠʩʦʢʠʡè ʜʦ çP3 ʅʠʟʴʢʠʡè 

ʪʘ ʩʝʨʡʦʟʥʽʩʪʴ ʚʽʜ çS1 ɹʣʦʢʫʶʯʠʡè ʜʦ çS5 ʊʨʠʚʽʘʣʴʥʠʡè. ʂʨʽʤ ʪʦʛʦ, ʜʣʷ ʢʦʞʥʦʛʦ 

ʙʘʛ-ʨʝʧʦʨʪʫ ʚʢʘʟʘʥʦ ʥʘʟʚʘ, ʢʦʨʦʪʢʠʡ ʦʧʠʩ ʧʨʦʙʣʝʤʠ ʪʘ ʢʦʤʧʦʥʝʥʪ ʧʨʦʛʨʘʤʠ, ʷʢʠʡ 

ʪʝʩʪʫʻʪʴʩʷ. ɼʣʷ ʢʨʘʱʦʛʦ ʨʦʟʫʤʽʥʥʷ ʦʯʽʢʫʚʘʥʦʛʦ ʨʝʟʫʣʴʪʘʪʫ ʪʘ ʬʘʢʪʠʯʥʦʛʦ ʚʠʭʦʜʫ 

ʙʫʣʠ ʜʦʜʘʥʽ ʚʽʜʧʦʚʽʜʥʽ ʩʪʦʚʧʮʽ, ʘ ʪʘʢʦʞ ʜʝʪʘʣʴʥʠʡ ʦʧʠʩ ʢʨʦʢʽʚ, ʱʦ ʧʨʠʟʚʝʣʠ ʜʦ 

ʧʦʤʠʣʢʠ. ʂʨʽʤ ʪʦʛʦ, ʜʦ ʢʦʞʥʦʛʦ ʙʘʛ-ʨʝʧʦʨʪʫ ʙʫʣʦ ʜʦʜʘʥʦ ʬʘʡʣ, ʱʦ ʤʽʩʪʠʪʴ 

ʟʦʙʨʘʞʝʥʥʷ ʧʨʦʙʣʝʤʠ ʘʙʦ ʩʧʦʩʽʙ ʾʾ ʚʠʧʨʘʚʣʝʥʥʷ. ɺʩʽ ʮʽ ʤʘʪʝʨʽʘʣʠ ʙʫʣʠ ʚʢʣʶʯʝʥʽ ʜʦ 

ʜʦʜʘʪʢʫ ɼ. 

ʋʩʽ ʚʠʷʚʣʝʥʽ ʧʦʤʠʣʢʠ ʙʫʣʠ ʚʠʧʨʘʚʣʝʥʽ ʧʽʜ ʯʘʩ ʧʨʦʮʝʩʫ ʨʦʟʨʦʙʢʠ ʧʨʦʝʢʪʫ. 

ʆʩʦʙʣʠʚʘ ʫʚʘʛʘ ʧʨʠʜʽʣʷʣʘʩʷ ʧʦʤʠʣʢʘʤ ʩʝʨʡʦʟʥʦʩʪʽ S2 ʽ ʚʠʱʝ, ʦʩʢʽʣʴʢʠ ʚʦʥʠ ʤʦʛʣʠ 

ʚʧʣʠʥʫʪʠ ʥʘ ʩʪʘʙʽʣʴʥʽʩʪʴ ʨʦʙʦʪʠ ʽʛʨʦʚʦʛʦ ʜʦʜʘʪʢʘ. ʂʦʞʥʫ ʧʦʤʠʣʢʫ ʨʝʪʝʣʴʥʦ 

ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ, ʚʠʧʨʘʚʣʝʥʦ ʪʘ ʧʝʨʝʚʽʨʝʥʦ ʟ ʤʝʪʦʶ ʟʘʧʦʙʽʛʘʥʥʷ ʾʭ ʧʦʚʪʦʨʥʦʛʦ 

ʚʠʥʠʢʥʝʥʥʷ ʫ ʤʘʡʙʫʪʥʴʦʤʫ. 
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6 ɺʇʈʆɺɸɼɾɽʅʅʗ ʇʈʆɻʈɸʄʅʆɻʆ ɿɸɹɽɿʇɽʏɽʅʅʗ 

6.1 ʉʦʮʽʘʣʴʥʝ ʚʧʨʦʚʘʜʞʝʥʥʷ ʧʨʦʝʢʪʫ 

ɼʣʷ ʧʨʦʩʫʚʘʥʥʷ ʧʨʦʝʢʪʫ ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ ʧʣʘʪʬʦʨʤʠ Instagram, YouTube, 

Telegram, Twitter ʪʘ Facebook. ʇʽʜ ʯʘʩ ʦʮʽʥʢʠ ʨʝʟʫʣʴʪʘʪʽʚ ʩʪʘʣʦ ʟʨʦʟʫʤʽʣʦ, ʱʦ 

ʥʘʡʙʽʣʴʰ ʫʩʧʽʰʥʠʤʠ ʚʠʷʚʠʣʠʩʷ Telegram ʽ YouTube, ʪʦʜʽ ʷʢ Instagram, Twitter ʪʘ 

Facebook ʧʦʢʘʟʘʣʠ ʤʝʥʰ ʟʘʜʦʚʽʣʴʥʽ ʨʝʟʫʣʴʪʘʪʠ. 

ɿʦʢʨʝʤʘ, ʥʘ Telegram ʪʘ YouTube ʙʫʣʦ ʦʪʨʠʤʘʥʦ ʥʘʡʙʽʣʴʰ ʘʢʪʠʚʥʫ 

ʘʫʜʠʪʦʨʽʶ, ʷʢʘ ʨʝʘʛʫʚʘʣʘ ʥʘ ʢʦʥʪʝʥʪ ʪʘ ʚʟʘʻʤʦʜʽʷʣʘ ʟ ʥʠʤ. ʅʘʧʨʠʢʣʘʜ, ʚʽʜʝʦ 

ʧʨʦʝʢʪʫ ʥʘ YouTube ʟʽʙʨʘʣʠ ʥʘʡʙʽʣʴʰʝ ʧʝʨʝʛʣʷʜʽʚ ʪʘ ʢʦʤʝʥʪʘʨʽʚ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ 

ʚʝʣʠʢʠʡ ʽʥʪʝʨʝʩ ʜʦ ʛʨʠ ʩʝʨʝʜ ʛʣʷʜʘʯʽʚ. ʊʘʢʠʡ ʫʩʧʽʭ ʤʦʞʝ ʙʫʪʠ ʧʦʷʩʥʝʥʠʡ ʪʠʤ, ʱʦ 

YouTube ʚʽʜʦʤʠʡ ʩʚʦʻʶ ʩʧʨʷʤʦʚʘʥʽʩʪʶ ʥʘ ʚʽʜʝʦʢʦʥʪʝʥʪ ʽ ʤʘʻ ʚʝʣʠʢʫ ʘʫʜʠʪʦʨʽʶ, 

ʷʢʘ ʘʢʪʠʚʥʦ ʰʫʢʘʻ ʥʦʚʽ ʚʽʜʝʦʽʛʨʠ. 

ʑʦʜʦ Instagram, Twitter ʪʘ Facebook, ʚʦʥʠ ʧʦʢʘʟʘʣʠ ʤʝʥʰ ʝʬʝʢʪʠʚʥʽ 

ʨʝʟʫʣʴʪʘʪʠ. ʅʘ ʮʠʭ ʧʣʘʪʬʦʨʤʘʭ ʙʫʣʦ ʦʪʨʠʤʘʥʦ ʤʝʥʰʝ ʚʟʘʻʤʦʜʽʾ ʟ ʘʫʜʠʪʦʨʽʻʶ, 

ʤʝʥʰʝ ʣʘʡʢʽʚ, ʢʦʤʝʥʪʘʨʽʚ ʪʘ ʧʝʨʝʛʣʷʜʽʚ. ʎʝ ʤʦʞʝ ʙʫʪʠ ʧʦʚôʷʟʘʥʦ ʟ ʪʠʤ, ʱʦ ʮʽ 

ʧʣʘʪʬʦʨʤʠ ʤʝʥʰʝ ʧʽʜʭʦʜʷʪʴ ʜʣʷ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʽʛʨʦʚʦʛʦ ʢʦʥʪʝʥʪʫ ʘʙʦ 

ʚʠʤʘʛʘʶʪʴ ʙʽʣʴʰ ʩʧʝʮʠʬʽʯʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʘʫʜʠʪʦʨʽʾ. 

ʊʘʢʦʞ ʧʦʪʨʽʙʥʦ ʨʦʟʛʣʷʥʫʪʠ ʩʪʚʦʨʝʥʥʷ ʩʪʦʨʽʥʦʢ ʥʘ ʪʘʢʠʭ ʧʣʘʪʬʦʨʤʘʭ ʷʢ 

TikTok. ʎʷ ʧʣʘʪʬʦʨʤʘ ʻ ʦʜʥʽʻʶ ʟ ʥʘʡʙʽʣʴʰ ʧʦʧʫʣʷʨʥʠʭ ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞ, 

ʦʩʦʙʣʠʚʦ ʩʝʨʝʜ ʤʦʣʦʜʦʾ ʘʫʜʠʪʦʨʽʾ. ɺʠʢʦʨʠʩʪʘʥʥʷ TikTok ʤʦʞʝ ʜʦʧʦʤʦʛʪʠ ʥʘʙʨʘʪʠ 

ʚʝʣʠʢʫ ʘʫʜʠʪʦʨʽʶ ʛʨʘʚʮʽʚ, ʷʢʽ ʙʫʜʫʪʴ ʘʢʪʠʚʥʦ ʧʨʦʩʫʚʘʪʠ ʚʽʜʝʦ. ʂʨʽʤ ʪʦʛʦ, ʤʦʞʥʘ 

ʩʪʚʦʨʶʚʘʪʠ ʩʚʦʾ ʪʨʝʥʜʠ, ʱʦ ʜʫʞʝ ʣʶʙʣʷʪʴ ʫ ʮʽʡ ʩʦʮʽʘʣʴʥʽʡ ʤʝʨʝʞʽ. 

6.2 ʇʣʘʥʠ ʱʦʜʦ ʧʫʙʣʽʢʘʮʽʾ ʛʨʠ 

ʑʦʙ ʟʘʧʫʩʢ ʽ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʛʨʠ ʙʫʚ ʫʩʧʽʰʥʠʤ, ʧʦʪʨʽʙʥʦ ʚʠʙʨʘʪʠ 

ʧʨʘʚʠʣʴʥʽ ʧʣʘʪʬʦʨʤʠ ʜʣʷ ʧʫʙʣʽʢʘʮʽʾ. ʉʝʨʝʜ ʫʩʽʭ ʚʘʨʽʘʥʪʽʚ ʙʫʣʦ ʦʙʨʘʥʦ ʨʦʟʛʣʷʥʫʪʠ 

ʥʘʡʧʦʧʫʣʷʨʥʽʰʽ ʪʘ ʥʘʡʝʬʝʢʪʠʚʥʽʰʽ: Steam ʪʘ Epic Games Store. 

Steam ̒  ʦʜʥʽʻʶ ʟ ʥʘʡʧʦʧʫʣʷʨʥʽʰʠʭ ʽʛʨʦʚʠʭ ʧʣʘʪʬʦʨʤ ʫ ʩʚʽʪʽ. ʋ ʥʽʡ ʻ ʰʠʨʦʢʠʡ 

ʩʧʝʢʪʨ ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʣʷ ʨʦʟʨʦʙʥʠʢʽʚ, ʱʦ ʜʘʻ ʟʤʦʛʫ ʦʧʫʙʣʽʢʫʚʘʪʠ ʪʘ ʧʨʦʩʫʚʘʪʠ ʛʨʫ. 

ʋ Steam ʚʝʣʠʯʝʟʥʘ ʘʫʜʠʪʦʨʽʷ ʪʘ ʢʦʤ'ʶʥʽʪʽ. ɿʘʚʜʷʢʠ ʮʴʦʤʫ ʛʨʘ ʪʦʯʥʦ ʥʝ 
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ʟʘʣʠʰʠʪʴʩʷ ʥʝʧʦʤʽʯʝʥʦʶ, ʘ ʛʨʘʚʮʽ ʜʦʧʦʤʦʞʫʪʴ ʧʦʰʠʨʶʚʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʯʝʨʝʟ 

ʬʘʥʘʪʩʴʢʽ ʛʨʫʧʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ɺʦʜʥʦʯʘʩ ʪʘʤ ʧʨʠʩʫʪʥʷ ʚʠʩʦʢʘ ʢʦʥʢʫʨʝʥʮʽʷ ʯʝʨʝʟ 

ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʽʛʦʨ ʥʘ ʧʣʘʪʬʦʨʤʽ. ʂʨʽʤ ʪʦʛʦ, Steam ʙʝʨʝ ʢʦʤʽʩʽʶ ʚ ʨʦʟʤʽʨʽ 30% 

ʚʽʜ ʧʨʦʜʘʞʽʚ, ʘ ʧʝʨʝʚʽʨʢʘ ʛʨʠ ʧʝʨʝʜ ʧʫʙʣʽʢʘʮʽʻʶ ʤʦʞʝ ʟʘʡʥʷʪʠ ʜʦʚʛʠʡ ʯʘʩ. 

Epic Games Store ʚʽʜʥʦʩʥʦ ʥʦʚʘ ʧʣʘʪʬʦʨʤʘ ʜʣʷ ʽʛʦʨ, ʷʢʘ ʰʚʠʜʢʦ ʥʘʙʠʨʘʻ 

ʧʦʧʫʣʷʨʥʦʩʪʽ ʟʘʚʜʷʢʠ ʘʛʨʝʩʠʚʥʽʡ ʧʦʣʽʪʠʮʽ ʤʘʨʢʝʪʠʥʛʫ ʪʘ ʚʠʛʽʜʥʠʤʠ ʫʤʦʚʘʤʠ ʜʣʷ 

ʨʦʟʨʦʙʥʠʢʽʚ. 

ʅʘ ʮʽʡ ʧʣʘʪʬʦʨʤʽ ʢʦʤʽʩʽʷ ʩʢʣʘʜʘʻ ʚʩʴʦʛʦ 12% ʚʽʜ ʧʨʦʜʘʞʽʚ, ʢʨʽʤ ʪʦʛʦ, Epic 

Games ʘʢʪʠʚʥʦ ʧʽʜʧʠʩʫʻ ʝʢʩʢʣʶʟʠʚʥʽ ʟʛʦʜʠ ʟ ʨʦʟʨʦʙʥʠʢʘʤʠ, ʱʦ ʤʦʞʝ ʟʘʙʝʟʧʝʯʠʪʠ 

ʜʦʜʘʪʢʦʚʫ ʧʽʜʪʨʠʤʢʫ ʚ ʧʨʦʩʫʚʘʥʥʽ ʪʘ ʬʽʥʘʥʩʫʚʘʥʥʽ ʧʨʦʝʢʪʫ. ʆʜʥʘʢ ʮʷ ʧʣʘʪʬʦʨʤʘ 

ʤʘʻ ʤʝʥʰʫ ʘʫʜʠʪʦʨʽʶ, ʷʢ ʽ ʽʥʩʪʨʫʤʝʥʪʠ, ʷʢʽ ʦʙʤʝʞʝʥʽ ʧʦʨʽʚʥʷʥʦ ʟʽ Steam. 

ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʦʭʦʧʣʝʥʥʷ ʘʫʜʠʪʦʨʽʾ ʪʘ ʟʙʽʣʴʰʝʥʥʷ ʧʨʠʙʫʪʢʫ 

ʙʫʜʝ ʨʦʟʛʣʷʥʫʪʘ ʤʦʞʣʠʚʽʩʪʴ ʧʫʙʣʽʢʘʮʽʾ ʛʨʠ ʥʘ ʦʙʦʭ ʧʣʘʪʬʦʨʤʘʭ. ʎʝ ʜʦʟʚʦʣʠʪʴ 

ʩʢʦʨʠʩʪʘʪʠʩʷ ʧʝʨʝʚʘʛʘʤʠ ʢʦʞʥʦʾ ʟ ʥʠʭ. 
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ɺʀʉʅʆɺʂʀ 

ʂʽʥʮʝʚʠʤ ʧʨʦʜʫʢʪʦʤ ʢʚʘʣʽʬʽʢʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʩʪʘʥʝ ʩʪʚʦʨʝʥʘ ʩʠʩʪʝʤʘ 

ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʪʘ ʚʦʨʦʞʠʭ ʧʝʨʩʦʥʘʞʽʚ ʜʣʷ ʽʛʨʦʚʦʛʦ ʟʘʩʪʦʩʫʥʢʫ, ʨʦʟʨʦʙʣʝʥʦʛʦ 

ʥʘ ʙʘʟʽ Unity, ʘ ʪʘʢʦʞ ʜʝʤʦʥʩʪʨʘʮʽʡʥʘ ʚʝʨʩʽʷ ʮʴʦʛʦ ʜʦʜʘʪʢʫ ʫ ʞʘʥʨʽ shootôem up ʫ 

ʥʘʫʢʦʚʦ-ʬʘʥʪʘʩʪʠʯʥʽʡ ʝʩʪʝʪʠʮ,̔ ʱʦ ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ Windows. ɻʨʘ ʙʫʜʝ ʥʦʩʠʪʠ 

ʥʘʟʚʫ çDimension of Darknessè. 

ʇʨʦʪʷʛʦʤ ʧʨʦʮʝʩʫ ʩʪʚʦʨʝʥʥʷ ʙʫʜʝ ʚʚʝʜʝʥʦ ʩʠʩʪʝʤʫ ʘʙʩʪʨʘʢʮʽʡ, ʷʢʘ ʚʪʽʣʶʻ ʚ 

ʩʦʙʽ ʚʦʨʦʞʠʭ ʧʝʨʩʦʥʘʞʽʚ ʪʘ ʾʭ ʟʜʽʙʥʦʩʪʽ. ɿôʷʚʣʷʪʴʩʷ ʚʦʨʦʛʠ ʨʽʟʥʠʭ ʪʠʧʽʚ, ʢʦʞʝʥ ʟ 

ʷʢʠʭ ʤʘʪʠʤʝ ʩʚʦʾ ʫʥʽʢʘʣʴʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʘ ʧʦʚʝʜʽʥʢʦʚʽ ʩʪʨʘʪʝʛʽʾ. ʉʠʩʪʝʤʘ ʙʫʜʝ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʽʥʪʝʨʬʝʡʩʠ ʜʣʷ ʢʝʨʫʚʘʥʥʷ ʚʦʨʦʛʘʤʠ, ʱʦ ʩʧʨʦʩʪʠʪʴ ʜʦʜʘʚʘʥʥʷ 

ʥʦʚʠʭ ʬʫʥʢʮʽʡ. 

ʋ ʧʨʦʮʝʩʽ ʨʦʙʦʪʠ ʙʫʣʦ ʟʜʽʡʩʥʝʥʦ ʛʣʠʙʦʢʠʡ ʘʥʘʣʽʟ ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʾ ʦʙʣʘʩʪʽ ʪʘ 

ʥʘʷʚʥʠʭ ʧʨʦʛʨʘʤʥʠʭ ʧʨʦʜʫʢʪʽʚ, ʱʦ ʜʦʧʦʤʦʛʣʦ ʚʠʷʚʠʪʠ ʩʠʣʴʥʽ ʪʘ ʩʣʘʙʢʽ ʩʪʦʨʦʥʠ 

ʮʠʭ ʩʠʩʪʝʤ. ʅʘ ʧʽʜʩʪʘʚʽ ʘʥʘʣʽʟʫ ʙʫʣʠ ʦʢʨʝʩʣʝʥʽ ʰʣʷʭʠ ʧʦʣʽʧʰʝʥʥʷ ʽʩʥʫʶʯʠʭ 

ʧʨʦʜʫʢʪʽʚ ʽ ʚʠʟʥʘʯʝʥʽ ʢʣʶʯʦʚʽ ʚʠʤʦʛʠ ʪʘ ʟʘʚʜʘʥʥʷ ʜʣʷ ʨʦʟʨʦʙʢʠ ʥʦʚʦʛʦ ʽʛʨʦʚʦʛʦ 

ʜʦʜʘʪʢʫ. 

ɼʣʷ ʩʪʚʦʨʝʥʥʷ ʧʨʦʜʫʢʪʫ ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ ʽʛʨʦʚʠʡ ʨʫʰʽʡ Unity ʪʘ ʤʦʚʘ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ C#. ʗʢ ʩʝʨʝʜʦʚʠʱʘ ʨʦʟʨʦʙʢʠ ʦʙʨʘʥʦ Unity Editor ʪʘ JetBrains Rider. 

ɯʥʪʝʛʨʘʮʽʷ ʨʦʟʨʦʙʣʝʥʦʾ ʩʠʩʪʝʤʠ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʚ ʽʛʨʦʚʠʡ ʟʘʩʪʦʩʫʥʦʢ ʜʣʷ 

Windows ʙʫʜʝ ʟʜʽʡʩʥʝʥʘ ʫʩʧʽʰʥʦ. ʉʠʩʪʝʤʘ ʙʫʜʝ ʩʪʚʦʨʝʥʘ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʽʥʩʪʨʫʤʝʥʪʽʚ Unity, ʱʦ ʟʘʙʝʟʧʝʯʠʪʴ ʝʬʝʢʪʠʚʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʦʞʣʠʚʦʩʪʝʡ ʜʚʠʛʫʥʘ 

ʜʣʷ ʨʦʟʨʦʙʢʠ ʩʢʣʘʜʥʠʭ ʽʛʨʦʚʠʭ ʩʠʩʪʝʤ. ʉʪʚʦʨʝʥʘ ʩʠʩʪʝʤʘ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ 

ʩʧʨʠʷʪʠʤʝ ʧʦʢʨʘʱʝʥʥʶ ʽʛʨʦʚʦʛʦ ʧʨʦʮʝʩʫ, ʥʘʜʘʶʯʠ ʛʨʘʚʮʷʤ ʜʠʥʘʤʽʯʥʠʭ ʪʘ 

ʘʜʘʧʪʠʚʥʠʭ ʚʦʨʦʛʽʚ.  

ʈʦʟʨʦʙʣʝʥʠʡ ʽʛʨʦʚʠʡ ʜʦʜʘʪʦʢ ʤʦʞʝ ʙʫʪʠ ʚʜʦʩʢʦʥʘʣʝʥʠʡ ʰʣʷʭʦʤ ʜʦʜʘʚʘʥʥʷ 

ʣʦʢʘʣʽʟʘʮʽʾ, ʩʠʩʪʝʤʠ ʟʙʝʨʝʞʝʥʥʷ, ʥʦʚʠʭ ʚʦʨʦʛʽʚ ʪʘ ʾʭʥʴʦʾ ʧʦʚʝʜʽʥʢʠ, ʘ ʪʘʢʦʞ 

ʘʨʩʝʥʘʣʫ ʟʙʨʦʾ. 
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ɼʆɼɸʊʆʂ ɸ 

ɿʚʽʪ ʨʝʟʫʣʴʪʘʪʽʚ ʧʝʨʝʚʽʨʢʠ ʥʘ ʫʥʽʢʘʣʴʥʽʩʪʴ ʪʝʢʩʪʫ ʚ ʙʘʟʽ ʍʅʋʈɽ 

 

ʈʠʩʫʥʦʢ A.1 ï ɿʚʽʪ Unicheck 
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ɼʆɼɸʊʆʂ ɹ 

ʉʣʘʡʜʠ ʧʨʝʟʝʥʪʘʮʽʾ 

 

ʈʠʩʫʥʦʢ ɹ.1 ï ʉʣʘʡʜ 1 

 

 

ʈʠʩʫʥʦʢ ɹ.2 ï ʉʣʘʡʜ 2 

 

˸͔͍͍͙ͤͫͭͪͫͭͦͦͫͭͤ͜͜͜͜ ͙͙͊ͯ̂ͪ͊ͤ͟͟͝
͍̆͊ͪͫ͟͜Έ͙͚ͤ͊͟ͼͦͤ͊͜͡Έ͙͚͍͔͙͔͔͔͙ͤͯͤͪͫͭͭͪ͊͒ͦͭͪͦͤ͜͜͟͜͟͡

ˤ͙͍ͦͤ͊͟Àͫ Á͎ͭ Áͪ˽ ˭˽˱ÓøöÓý˶ ͯͼ͔ͤͦ͟ˤ͚ͭ͊͜͜͡
ˤ͙͙͍͙ͦͦ͒ͣͪͦ͡;

˹͍͙͚͔͍͙͊ͯͦͪͤ͟͟͜͟À͊ Áͫ͟ ͊ͺ͔͙͒ͪ˽˱˸͍͊ͭΊΊ͍
˨͙ͣͭͪͦ˱͎͍͙ͦͪͦ;

ȣɏɜɚɎɔɕɛɜɚɏɜɌɘəɔɕɓɌɝɞɚɝɟəɚɖɟ
ɒɌəɜɱshootèmup

ŒƤ͖͔͍͖͔͇͎͎͘
͎͙͗͗͋͒͘ ̼͞ ͊͑ͥ
͙͕͖͔͎͈͓͎̼͈͗͐͘

œƤ͖̼͍͙͈͎͋͆͑͆͘ ͍͖͔͓͓͗͆ͥ͘
͖͖͎͎͛͆͆͐͋͗͐͘͘
͙͕͖͔͎͈͓͎̼͈͗͐͘

Ó ˹͍͎͊͊͜ͼ͜Ύ

Ó ˢͭ͊͊͟

Ó ˻͙ͭͪͣ͊ͤͤΎ΄͙ͦ͒͟

Ó ˻͍ͫͤͦͤ͜ͻ͔͙͙͙͊ͪ͊ͭͪͫͭ͟͟

Ó ˨͙ͤ͊ͣ͜;ͤ͊ͣͤ͊͘͜

Ó ˣ͊͊ͤͫ͡

ŔƤ͍͔͈͓̼͓̼͞͏
͈͎͉͑ͥ͊

Ó ˩͔͙ͫͭͭ͊͟

Ó ˢͤͣ͊͜ͼ͜͝

Ó ˾ͤͦͣ͊ͤͭͤͫͭ͘͜͜͜Έ

œ
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ʈʠʩʫʥʦʢ ɹ.3 ï ʉʣʘʡʜ 3 

 

 

ʈʠʩʫʥʦʢ ɹ.4 ï ʉʣʘʡʜ 4 

 

Å ˤ͙͎ͪ͊΄͔ͤͨͦΊ͒ͤ͊ͤͤΎ͙͙͙ͫͭͫͭ͜͟͡p`fÓcf͘͜

͔͗͊ͤͪͦͣ́ͯͭͪ

Å ˢͭͣͦͫͺ͔͍͙͍͙͚͔͎͙ͪ͊͊͗͊ͫͨͭͪ͟͡

Ŕ

"-*&/48"3.

ŕ

)&--%*7&34

˾ͤͦͣ͊ͤͭͤͫͭ͘͜͜͜Έ͍͎͍ͦͪͦͭ͊͜

͝ͻͤΎͫ͊͒ͤͫͭ͟͜͡Έ
#0.#4)&--

˽͙͚ͪͦͫͭ¾͊ ͔͍͍͙͚͒ͨͦ͒ͤ͒ͦ͜͜͡

͔͔͙͙͙ͫͭͭͫͭ͟͡Έ͍͎͍ͦͪͦ͜

˴͙͍͎ͪ͊ͫ͊ͪ͊ͺ͊͜͟¾͔ ͔͙ͫͭͭ͊͟

͍͎͍ͦͪͦ͜͜͝ ͻͤΎͪͤͦͣ͊ͤͭͤͫͭ͘͜͜͜Έ¾

ͫ͊͒ͤͫͭ͟͜͡Έ͎ͪÁ͙
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ʈʠʩʫʥʦʢ ɹ.5 ï ʉʣʘʡʜ 5 

 

 

ʈʠʩʫʥʦʢ ɹ.6 ï ʉʣʘʡʜ 6 

 

͔͓͔͈͗ /͎"7.&4)

ü ̋ ͼ͔ͦͭ ͔͊͟Å

ü ̒ͨͪ͊͟ͼΌΊÅ

ü ˾͔͊͊͘͜͡ͼ͜Ύ͎ͯ ͪ͜

͕͖͈͉͋͋͆/͎"7.&4)

ü ˩ͺ͔͙͍ͭͤͫͭ͟͜Έ

ü ˽͍͙͙ͪͦͫͭͦͭ͊ͦͪͫͭ͊ͤͤ͟Ύ

ü ˽͙͍͍͙͒ͭͪͣ͊͋ͯ͒ͦ͊ͤ͜͟ͻ

ͺͯͤ͟ͼ͚͜

͔͕͔͓͓͐͒͋͘
/"7.&4)"(&/5

ü ˨͡Ύ;͎͔ͦͦͨͦͭͪ͋ͤ͜

ü ˽͔͙͊ͪ͊ͣͭͪ

͕͖͙͈͓͓͋͋͗͆ͥ
͙͕͖͔͎͈͓͎̼͈͗͐͘

˽͙ͪͤ͊͘;͔ͤͤΎ

ˢͭ͊͊͟

˾͔͊͊͘͜͡ͼ͜Ύ͎ͯ ͪ͜

Ŗ

ŗ

͖̼͍̼͋͆͑͆ͥ͜ ͙ ͉͖̼

˹͍͎͊͊͜ͼ͚͎͔͔ͤ͊ͫͭ͊ͤͪͯ͜͜͟ΊͭΈͫΎ

͍͎͍ͤ͊ͦͦͪ͊͟͡ͼΎ

/^s.bpeÓͼ͔ͫ ͙͔͍͎ͫͭͣ͊ͤ͊͊͜ͼ͜͝¾

Ύ͊͒͊͟ Ίͣ͘ ͎ͦͯͨͦΎ͙͙͎͍͙ͫͤͭͪͦͣ͜

͔ͨͪͫͦͤ͊͗͊ͣ¾Ύ͙͒ͫͭ͊ͭͫ͟͜Ύ͒ͦ

͔͍ͨͤͦͭͦ͝;͙͍ͪͤ͟͜Ύ¾ͯ ͙ͤ͊͟Ό;͙

͔͔ͨͪ΄ͦ͒͟Á

˿͍͔ͭͦͪͤͤΎ͍͎ͤ͊͊͜ͼ͚͙ͤͦͫͭ͜͜͟͝Á

˿͍͍͔ͨͫͭ͊ͤͤ͜͡Ύͨͦ;͍͊ͭͦͦͭ͊͟͝

ͤ͟͜ͼ͔͍ͦͭͦ͝;͙͟Á

˽͔͔͍ͪͪ͊ͤ͊ͨ͜͟ ͔͔ͪ΄͙ͦ͒͟Á

˽ͦ΄ͯ͟΄͡Ύͻͯ͒ͦͨ ͯͤͭͯ͟

͙ͨͪͤ͊͘;͔ͤͤΎÁ

͔͟ ͋͜ ͆͐͋͘Ơ

ͥ͐ ͕͖̺͆ͤ͜Ơ
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ʈʠʩʫʥʦʢ ɹ.7 ï ʉʣʘʡʜ 7 

 

 

ʈʠʩʫʥʦʢ ɹ.8 ï ʉʣʘʡʜ 8 

 

Ř

ǇǊƛǾŀǘŜ ǾƻƛŘ.ǳƛƭŘbŀǾaŜǎƘŜǎόōƻƻƭ!ǎȅƴŎύ
ϑ
ŦƻǊόǾŀǊƛ ҐлΤ ƛ ғ{ǳǊŦŀŎŜǎΦ/ƻǳƴǘΤ ƛҌҌύ
ϑ
ǾŀǊǎǳǊŦŀŎŜҐ{ǳǊŦŀŎŜǎώƛϐΤ
ǾŀǊƴŀǾaŜǎƘ5ŀǘŀҐbŀǾaŜǎƘ5ŀǘŀ[ƛǎǘώƛϐΤ

ǾŀǊƴŀǾaŜǎƘ.ƻǳƴŘǎҐƴŜǿ.ƻǳƴŘǎόtƭŀȅŜǊΦǘǊŀƴǎŦƻǊƳΦǇƻǎƛǝƻƴΣ
bŀǾaŜǎƘ{ƛȊŜύΤ

L9ƴǳƳŜǊŀōƭŜғbŀǾaŜǎƘaƻŘƛŬŜǊҔƳƻŘƛŬŜǊǎҐ
ǎǳǊŦŀŎŜΦŎƻƭƭŜŎǘhōƧŜŎǘǎҐҐ/ƻƭƭŜŎǘhōƧŜŎǘǎΦ/ƘƛƭŘǊŜƴ

ΚDŜǘ/ƻƳǇƻƴŜƴǘǎLƴ/ƘƛƭŘǊŜƴғbŀǾaŜǎƘaƻŘƛŬŜǊҔόύ
ΥbŀǾaŜǎƘaƻŘƛŬŜǊΦŀŎǝǾŜaƻŘƛŬŜǊǎΤ

ǾŀǊƳŀǊƪǳǇǎҐƳƻŘƛŬŜǊǎ
Φ²ƘŜǊŜόǘҐҔόǎǳǊŦŀŎŜΦƭŀȅŜǊaŀǎƪϧ όмғғǘΦƎŀƳŜhōƧŜŎǘΦƭŀȅŜǊύύ

ΗҐлϧϧ
ǘΦ!ũŜŎǘǎ!ƎŜƴǘ¢ȅǇŜόǎǳǊŦŀŎŜΦŀƎŜƴǘ¢ȅǇŜL5ύύ

Φ{ŜƭŜŎǘόǘҐҔƴŜǿbŀǾaŜǎƘ.ǳƛƭŘaŀǊƪǳǇ
ϑ
ǊƻƻǘҐǘΦǘǊŀƴǎŦƻǊƳΣ
ƻǾŜǊǊƛŘŜ!ǊŜŀҐǘΦƻǾŜǊǊƛŘŜ!ǊŜŀΣ
ŀǊŜŀҐǘΦŀǊŜŀΣ
ƛƎƴƻǊŜCǊƻƳ.ǳƛƭŘҐǘΦƛƎƴƻǊŜCǊƻƳ.ǳƛƭŘ
ϒύΦ¢ƻ[ƛǎǘόύΤ

ƛŦόǎǳǊŦŀŎŜΦŎƻƭƭŜŎǘhōƧŜŎǘǎҐҐ/ƻƭƭŜŎǘhōƧŜŎǘǎΦ/ƘƛƭŘǊŜƴύ
bŀǾaŜǎƘ.ǳƛƭŘŜǊΦ/ƻƭƭŜŎǘ{ƻǳǊŎŜǎόǘǊŀƴǎŦƻǊƳΣ

ǎǳǊŦŀŎŜΦƭŀȅŜǊaŀǎƪΣǎǳǊŦŀŎŜΦǳǎŜDŜƻƳŜǘǊȅΣǎǳǊŦŀŎŜΦŘŜŦŀǳƭǘ!ǊŜŀΣ
ƳŀǊƪǳǇǎΣ{ƻǳǊŎŜǎύΤ

ŜƭǎŜ
bŀǾaŜǎƘ.ǳƛƭŘŜǊΦ/ƻƭƭŜŎǘ{ƻǳǊŎŜǎόƴŀǾaŜǎƘ.ƻǳƴŘǎΣ

ǎǳǊŦŀŎŜΦƭŀȅŜǊaŀǎƪΣǎǳǊŦŀŎŜΦǳǎŜDŜƻƳŜǘǊȅΣ
ǎǳǊŦŀŎŜΦŘŜŦŀǳƭǘ!ǊŜŀΣƳŀǊƪǳǇǎΣ{ƻǳǊŎŜǎύΤ

{ƻǳǊŎŜǎΦwŜƳƻǾŜ!ƭƭόǎƻǳǊŎŜҐҔ
ǎƻǳǊŎŜΦŎƻƳǇƻƴŜƴǘΗҐƴǳƭƭϧϧ

ǎƻǳǊŎŜΦŎƻƳǇƻƴŜƴǘΦƎŀƳŜhōƧŜŎǘΦDŜǘ/ƻƳǇƻƴŜƴǘғbŀǾaŜǎƘ!ƎŜƴǘҔόύ
ΗҐƴǳƭƭύΤ

ƛŦό!ǎȅƴŎύ
bŀǾaŜǎƘ.ǳƛƭŘŜǊΦ¦ǇŘŀǘŜbŀǾaŜǎƘ5ŀǘŀ!ǎȅƴŎόƴŀǾaŜǎƘ5ŀǘŀΣ

ǎǳǊŦŀŎŜΦDŜǘ.ǳƛƭŘ{ŜǩƴƎǎόύΣ{ƻǳǊŎŜǎΣ
ƴŜǿ.ƻǳƴŘǎόtƭŀȅŜǊΦǘǊŀƴǎŦƻǊƳΦǇƻǎƛǝƻƴΣbŀǾaŜǎƘ{ƛȊŜύύΤ

ŜƭǎŜ
bŀǾaŜǎƘ.ǳƛƭŘŜǊΦ¦ǇŘŀǘŜbŀǾaŜǎƘ5ŀǘŀόƴŀǾaŜǎƘ5ŀǘŀΣ

ǎǳǊŦŀŎŜΦDŜǘ.ǳƛƭŘ{ŜǩƴƎǎόύΣ{ƻǳǊŎŜǎΣ
ƴŜǿ.ƻǳƴŘǎόtƭŀȅŜǊΦǘǊŀƴǎŦƻǊƳΦǇƻǎƛǝƻƴΣbŀǾaŜǎƘ{ƛȊŜύύΤ

ϒ
ϒ

ǇǊƛǾŀǘŜL9ƴǳƳŜǊŀǘƻǊ/ƘŜŎƪtƭŀȅŜǊaƻǾŜƳŜƴǘόύ
ϑ
ǾŀǊ²ŀƛǘ ҐƴŜǿ²ŀƛǘCƻǊ{ŜŎƻƴŘǎό¦ǇŘŀǘŜwŀǘŜύΤ

ǿƘƛƭŜόǘǊǳŜύ
ϑ
ƛŦό±ŜŎǘƻǊоΦ5ƛǎǘŀƴŎŜό²ƻǊƭŘ!ƴŎƘƻǊΣtƭŀȅŜǊΦǘǊŀƴǎŦƻǊƳΦǇƻǎƛǝƻƴύ Ҕ

aƻǾŜƳŜƴǘ¢ƘǊŜǎƘƻƭŘύ
ϑ
.ǳƛƭŘbŀǾaŜǎƘŜǎόǘǊǳŜύΤ
²ƻǊƭŘ!ƴŎƘƻǊҐtƭŀȅŜǊΦǘǊŀƴǎŦƻǊƳΦǇƻǎƛǝƻƴΤ
ϒ

ȅƛŜƭŘ ǊŜǘǳǊƴ²ŀƛǘΤ
ϒ
ϒ

ǇǊƛǾŀǘŜ ǾƻƛŘ{ǘŀǊǘόύ
ϑ
bŀǾaŜǎƘ5ŀǘŀ[ƛǎǘҐƴŜǿ[ƛǎǘғbŀǾaŜǎƘ5ŀǘŀҔόύΤ

ŦƻǊŜŀŎƘόǾŀǊǎǳǊŦŀŎŜƛƴ{ǳǊŦŀŎŜǎύ
ϑ
ǾŀǊƴŀǾaŜǎƘ5ŀǘŀҐƴŜǿbŀǾaŜǎƘ5ŀǘŀόύΤ
bŀǾaŜǎƘΦ!ŘŘbŀǾaŜǎƘ5ŀǘŀόƴŀǾaŜǎƘ5ŀǘŀύΤ
bŀǾaŜǎƘ5ŀǘŀ[ƛǎǘΦ!ŘŘόƴŀǾaŜǎƘ5ŀǘŀύΤ
ϒ

.ǳƛƭŘbŀǾaŜǎƘŜǎόŦŀƭǎŜύΤ
{ǘŀǊǘ/ƻǊƻǳǝƴŜό/ƘŜŎƪtƭŀȅŜǊaƻǾŜƳŜƴǘόύύΤ
ϒ

ř

͆͆͐͆͘

̂͟ ͎͍͎ͦ͗ͤͦͦͦͪͦ͊Ίͪ ͙͊͒ͯͫ͊ͭ͊͜͟Á

˴͙͎ͦͪ͡ ͍͔͊ͼΈͨͦͭͪ͊ͨ͡ΎΊͼ͍͔͚

ͪ͊͒ͯͫ͜¾͍ ͎͙ͦͪͦͦͭͪͣͯΊͦͣ͊ͤ͒ͯ͟

͍͙͊ͭ͊ͯ͊ͭ͟Á

˴͔͍͎͙ͦ͗ͤͦͪͦͦͭͪͣͯΊͼ͜͡Έ

Ê͎ ͍ͪ͊ͼΎË¾ͨ ͫ͜͡Ύ;͎͚͔ͦͦ͒ͨͦ΄ͯ͟

΄͡Ύͻ͎ͯ͊͒ͦͨͦͣͦͦ͘Ό/^s.bpeÁ

͕͖͙͈͓͓͋͋͗͆ͥ
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ʈʠʩʫʥʦʢ ɹ.9 ï ʉʣʘʡʜ 9 

 

 

ʈʠʩʫʥʦʢ ɹ.10 ï ʉʣʘʡʜ 10 

 

Ś

˱͔ͤͭͪͺ͔͚ͫ¾Ύ͙͚͍͙͟ ͤ͊͘;͊Ί͎͊͊͘͡Έͤ͜

͍͙͍͊ͫͭͦͫͭͭ͊ͨͦ͒͒͜͜͡͝͡Ύ͍ͫ ͜ͻ

ͦÐ͋Ί͍ͭ͟͜¾͘ ͙͒͊ͭͤͻ͙͍͙ͦͭͪͣͯ͊ͭ

΄ͦ͒ͯ͟Á

̼͓͖͚͋͋͘͏͗
*%"."(&"#-&

͔͒͋͊͘ ͔͖͎͓͓͒͆ͥ͘
͕͔͔͓͐͊͌͋͢͞

ǇǳōƭƛŎǾƻƛŘ¢ŀƪŜ5ŀƳŀƎŜόƛƴǘ5ŀƳŀƎŜύ
ϑ
ǾŀǊŘŀƳŀƎŜ¢ŀƪŜƴҐaŀǘƘŦΦ/ƭŀƳǇό5ŀƳŀƎŜΣлΣ/ǳǊǊŜƴǘIŜŀƭǘƘύΤ

/ǳǊǊŜƴǘIŜŀƭǘƘπҐŘŀƳŀƎŜ¢ŀƪŜƴΤ

ƛŦόŘŀƳŀƎŜ¢ŀƪŜƴΗҐлύhƴ¢ŀƪŜ5ŀƳŀƎŜΚΦLƴǾƻƪŜόŘŀƳŀƎŜ¢ŀƪŜƴύΤ

ƛŦό/ǳǊǊŜƴǘIŜŀƭǘƘғҐлϧϧŘŀƳŀƎŜ¢ŀƪŜƴΗҐлύ
ϑ
hƴ5ŜŀǘƘΚΦLƴǾƻƪŜόǘǊŀƴǎŦƻǊƳΦǇƻǎƛǝƻƴύΤ
ϒ
ϒ

ǇǳōƭƛŎƛƴǘŜǊŦŀŎŜL5ŀƳŀƎŜŀōƭŜ
ϑ
ǇǳōƭƛŎŘŜƭŜƎŀǘŜǾƻƛŘ5ŜŀǘƘ9ǾŜƴǘό±ŜŎǘƻǊоtƻǎƛǝƻƴύΤ

ǇǳōƭƛŎŘŜƭŜƎŀǘŜǾƻƛŘ¢ŀƪŜ5ŀƳŀƎŜ9ǾŜƴǘόƛƴǘ5ŀƳŀƎŜύΤ

ǇǳōƭƛŎƛƴǘ/ǳǊǊŜƴǘIŜŀƭǘƘϑƎŜǘΤ ϒ
ǇǳōƭƛŎƛƴǘaŀȄIŜŀƭǘƘϑƎŜǘΤ ϒ

ǇǳōƭƛŎŜǾŜƴǘ¢ŀƪŜ5ŀƳŀƎŜ9ǾŜƴǘhƴ¢ŀƪŜ5ŀƳŀƎŜΤ
ǇǳōƭƛŎŜǾŜƴǘ5ŜŀǘƘ9ǾŜƴǘhƴ5ŜŀǘƘΤ

ǇǳōƭƛŎǾƻƛŘ¢ŀƪŜ5ŀƳŀƎŜόƛƴǘ5ŀƳŀƎŜύΤ

¢ǊŀƴǎŦƻǊƳDŜǘ¢ǊŀƴǎŦƻǊƳόύΤ
ϒ

4?NELP=>HA0>FA?P

ScriptableObjectʜʘʻ ʟʤʦʛʫ

ʩʪʚʦʨʶʚʘʪʠ ʢʦʥʬʽʛʫʨʘʮʽʡʥʽ ʬʘʡʣʠ,

ʷʢʽ ʤʦʞʥʘ ʨʝʜʘʛʫʚʘʪʠ ʧʨʷʤʦ ʚ

ʽʥʩʧʝʢʪʦʨʽUnity, ɦʦ ʟʥʘʯʥʦ

ʩʧʨʦʱʫʻ ʥʘʣʘʰʪʫʚʘʥʥʷ ʽ ʪʝʩʪʫʚʘʥʥʷ

ʛʨʠ.

ʆʜʥʫ ʡ ʪʫ ʩʘʤʫ ʢʦʥʬʽʛʫʨʘʮʽʶ ʤʦʞʥʘ

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʢʽʣʴʢʦʭ

ʩʫʧʨʦʪʠʚʥʠʢʽʚ, ʘ ʪʘʢʦʞ ʤʦʞʥʘ ʣʝʛʢʦ

ʜʦʜʘʚʘʪʠ ʥʦʚʽ ʪʠʧʠ ʘʪʘʢ, ʥʘʧʨʠʢʣʘʜ

ʩʫʧʨʦʪʠʚʥʠʢ ʟ ʘʪʘʢʦʶ ʙʣʠʞʥʴʦʛʦ

ʙʦʶ ʪʘʟʜʘʣʴʥʴʦʶ ʘʪʘʢʦʶ.

Œő
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ʈʠʩʫʥʦʢ ɹ.11 ï ʉʣʘʡʜ 11 

 

 

ʈʠʩʫʥʦʢ ɹ.12 ï ʉʣʘʡʜ 12 

 

ŒŒ

͍͔͓͔͑͋͗͋͜͢
ƾ#-"%&4 #&"3&3ƿ

̼͉͖͇͐͋͐͆͘
ƾ$-"8$3"#ƿ

͙͓͔͈͗͐͆͐͐͆͘ƾ͝-&"1
48"--08&3ƿ

Œœ
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ʈʠʩʫʥʦʢ ɹ.13 ï ʉʣʘʡʜ 13 

  

ŒŔ



56 

ɼʆɼɸʊʆʂ ɺ 

ʂʦʥʮʝʧʪ-ʜʦʢʫʤʝʥʪ ʜʦ ʛʨʠ 

 

ʈʠʩʫʥʦʢ ɺ.1 ï ʉʪʦʨʽʥʢʘ 1 ʢʦʥʮʝʧʪ-ʜʦʢʫʤʝʥʪʫ ʜʦ ʛʨʠ 



57 

 

ʈʠʩʫʥʦʢ ɺ.2 ï ʉʪʦʨʽʥʢʘ 2 ʢʦʥʮʝʧʪ-ʜʦʢʫʤʝʥʪʫ ʜʦ ʛʨʠ 



58 

 

ʈʠʩʫʥʦʢ ɺ.3 ï ʉʪʦʨʽʥʢʘ 3 ʢʦʥʮʝʧʪ-ʜʦʢʫʤʝʥʪʫ ʜʦ ʛʨʠ 



59 

 

ʈʠʩʫʥʦʢ ɺ.4 ï ʉʪʦʨʽʥʢʘ 4 ʢʦʥʮʝʧʪ-ʜʦʢʫʤʝʥʪʫ ʜʦ ʛʨʠ 



60 

 

ʈʠʩʫʥʦʢ ɺ.5 ï ʉʪʦʨʽʥʢʘ 5 ʢʦʥʮʝʧʪ-ʜʦʢʫʤʝʥʪʫ ʜʦ ʛʨʠ 



61 

 

ʈʠʩʫʥʦʢ ɺ.6 ï ʉʪʦʨʽʥʢʘ 6 ʢʦʥʮʝʧʪ-ʜʦʢʫʤʝʥʪʫ ʜʦ ʛʨʠ 



62 

 

ʈʠʩʫʥʦʢ ɺ.7 ï ʉʪʦʨʽʥʢʘ 7 ʢʦʥʮʝʧʪ-ʜʦʢʫʤʝʥʪʫ ʜʦ ʛʨʠ 



63 

 

ʈʠʩʫʥʦʢ ɺ.8 ï ʉʪʦʨʽʥʢʘ 8 ʢʦʥʮʝʧʪ-ʜʦʢʫʤʝʥʪʫ ʜʦ ʛʨʠ 



64 

 

ʈʠʩʫʥʦʢ ɺ.9 ï ʉʪʦʨʽʥʢʘ 9 ʢʦʥʮʝʧʪ-ʜʦʢʫʤʝʥʪʫ ʜʦ ʛʨʠ 



65 

 

ʈʠʩʫʥʦʢ ɺ.10 ï ʉʪʦʨʽʥʢʘ 10 ʢʦʥʮʝʧʪ-ʜʦʢʫʤʝʥʪʫ ʜʦ ʛʨʠ 



66 

 

ʈʠʩʫʥʦʢ ɺ.11 ï ʉʪʦʨʽʥʢʘ 11 ʢʦʥʮʝʧʪ-ʜʦʢʫʤʝʥʪʫ ʜʦ ʛʨʠ 



67 

 

ʈʠʩʫʥʦʢ ɺ.12 ï ʉʪʦʨʽʥʢʘ 12 ʢʦʥʮʝʧʪ-ʜʦʢʫʤʝʥʪʫ ʜʦ ʛʨʠ 



68 

 

ʈʠʩʫʥʦʢ ɺ.13 ï ʉʪʦʨʽʥʢʘ 13 ʢʦʥʮʝʧʪ-ʜʦʢʫʤʝʥʪʫ ʜʦ ʛʨʠ 



69 

 

ʈʠʩʫʥʦʢ ɺ.14 ï ʉʪʦʨʽʥʢʘ 14 ʢʦʥʮʝʧʪ-ʜʦʢʫʤʝʥʪʫ ʜʦ ʛʨʠ 



70 

 

ʈʠʩʫʥʦʢ ɺ.15 ï ʉʪʦʨʽʥʢʘ 15 ʢʦʥʮʝʧʪ-ʜʦʢʫʤʝʥʪʫ ʜʦ ʛʨʠ 



71 

 

ʈʠʩʫʥʦʢ ɺ.16 ï ʉʪʦʨʽʥʢʘ 16 ʢʦʥʮʝʧʪ-ʜʦʢʫʤʝʥʪʫ ʜʦ ʛʨʠ 



72 

 

ʈʠʩʫʥʦʢ ɺ.17 ï ʉʪʦʨʽʥʢʘ 17 ʢʦʥʮʝʧʪ-ʜʦʢʫʤʝʥʪʫ ʜʦ ʛʨʠ 



73 

 

ʈʠʩʫʥʦʢ ɺ.18 ï ʉʪʦʨʽʥʢʘ 18 ʢʦʥʮʝʧʪ-ʜʦʢʫʤʝʥʪʫ ʜʦ ʛʨʠ 



74 

 

ʈʠʩʫʥʦʢ ɺ.19 ï ʉʪʦʨʽʥʢʘ 19 ʢʦʥʮʝʧʪ-ʜʦʢʫʤʝʥʪʫ ʜʦ ʛʨʠ 


































