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ɯʅɼʀɺɯɼʋɸʃʔʅɽ ɿɸɺɼɸʅʅʗ 
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ɿʘʚ. ʢʘʬʝʜʨʠ ʤʫʣʴʪʠʤʝʜʽʡʥʠʭ ʩʠʩʪʝʤ,  

ɾʝʞʝʨʫʥ ʆ.ʇ. 

_________________  

(ʧʽʜʧʠʩ) 

ç___è ____________ 2023 ʨ 

ɯʅɼʀɺɯɼʋɸʃʔʅɽ ɿɸɺɼɸʅʅʗ 

ʥʘ ʢʫʨʩʦʚʫ ʨʦʙʦʪʫ 

ʩʪʫʜʝʥʪʫ 3-ʛʦ ʢʫʨʩʫ, ʬʘʢʫʣʴʪʝʪʫ ʽʥʬʦʨʤʘʪʠʢʠ ʇʦʞʘʨʦʚʫ ɼʤʠʪʨʫ 

ʊʝʤʘ: ʈʦʟʨʦʙʢʘ ʛʨʠ ʥʘ Unreal Engine 5 

ɺʠʭʽʜʥʽ ʜʘʥʽ: 

ɿʤʽʩʪ ʊʏ ʜʦ ʢʫʨʩʦʚʦʾ ʨʦʙʦʪʠ: 

ɿʤʽʩʪ 

ɸʥʦʪʘʮʽʷ 

ɺʩʪʫʧ 

1. ɿʘʛʘʣʴʥʘ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ Unreal Engine 5 

2. ɼʦʩʣʽʜʞʝʥʥʷ ʘʢʪʫʘʣʴʥʦʩʪʽ ʪʝʤʠ 

3. ʈʝʘʣʽʟʘʮʽʷ ʛʨʠ ʥʘ Unreal Engine 5 

ɺʠʩʥʦʚʦʢ 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʦʾ ʣʽʪʝʨʘʪʫʨʠ 

ɼʘʪʘ ʚʠʜʘʯʽ ç____è________ 2023 ʨ. ʂʝʨʽʚʥʠʢ ___________ 

(ʧʽʜʧʠʩ) 

ɿʘʚʜʘʥʥʷ ʦʪʨʠʤʘʚ ___________ 

(ʧʽʜʧʠʩ) 
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ʂʘʣʝʥʜʘʨʥʠʡ ʧʣʘʥ ʚʠʢʦʥʘʥʥʷ ʢʫʨʩʦʚʦʾ ʨʦʙʦʪʠ 

ʊʝʤʘ: ʈʦʟʨʦʙʢʘ ʛʨʠ ʥʘ Unreal Engine 5: 

 ̄ ʅʘʟʚʘ ʝʪʘʧʫ ʢʫʨʩʦʚʦʛʦ 

ʧʨʦ̒ʢʪʫ (ʨʦʙʦʪʠ) 

ʊʝʨʤʽʥ 

ʚʠʢʦʥʘʥʥʷ ʝʪʘʧʫ 

ʇʨʠʤʽʪʢʘ 

1. ʆʪʨʠʤʘʥʥʷ ʟʘʚʜʘʥʥʷ ʥʘ 

ʢʫʨʩʦʚʫ ʨʦʙʦʪʫ 

10.09.2022  

2. ɸʥʘʣʽʟ ʤʘʪʝʨʽʘʣʽʚ ʟʘ ʪʝʤʦʶ 

ʢʫʨʩʦʚʦʾ ʨʦʙʦʪʠ 

15.11.2022  

3. ʈʦʟʨʦʙʢʘ ʛʨʠ ʥʘ Unreal Engine 

5  

08.01.2023  

4. ʅʘʧʠʩʘʥʥʷ ʪʝʢʩʪʦʚʦʾ ʯʘʩʪʠʥʠ 22.03.2023  

5. ʅʘʜʘʥʥʷ ʨʦʙʦʪʠ ʥʘ ʧʝʨʝʚʽʨʢʫ 

ʢʝʨʽʚʥʠʢʦʤ 

12.05.2023  

6. ʂʦʨʠʛʫʚʘʥʥʷ ʥʘ ʦʩʥʦʚʽ 

ʨʝʟʫʣʴʪʘʪʽʚ ʧʝʨʝʚʽʨʢʠ 

13.05.2023  

7. ʆʩʪʘʪʦʯʥʝ ʦʬʦʨʤʣʝʥʥʷ 

ʨʦʙʦʪʠ ʪʘ ʧʨʝʟʝʥʪʘʮʽʾ 

14.05.2023  

8. ɿʘʭʠʩʪ ʢʫʨʩʦʚʦʾ ʨʦʙʦʪʠ 23.05.2023  

 

ʇʦʞʘʨʦʚ ɼ.ʉ. ____________________________________ 

ɹʦʨʦʟʝʥʥʠʡ ʉ. ʆ. _______________________________________ 

ç____è _______________ _______ʨ. 
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ɸʥʦʪʘʮʽʷ 

ɺ ʜʘʥʽʡ ʢʫʨʩʦʚʽʡ ʨʦʙʦʪʽ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʮʝʩʫ ʨʦʟʨʦʙʢʠ ʛʨʠ ʥʘ 

Unreal Engine 5 ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʽʟʫʘʣʴʥʦʾ ʤʦʚʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ Blueprint. 

ʆʩʥʦʚʥʠʤ ʟʘʚʜʘʥʥʷʤ ʨʦʙʦʪʠ ʙʫʣʦ ʨʦʟʨʦʙʣʝʥʥʷ ʛʨʠ "ʄʦʨʩʴʢʠʡ ʙʽʡ" ʚ 3D, ʱʦ 

ʜʦʟʚʦʣʠʣʦ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʪʠ ʤʦʞʣʠʚʦʩʪʽ ʧʦʪʫʞʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ ʜʣʷ ʨʦʟʨʦʙʢʠ 

ʽʛʦʨ. ɺ ʧʨʦʮʝʩʽ ʨʦʙʦʪʠ ʙʫʣʠ ʜʦʩʣʽʜʞʝʥʽ ʪʘ ʚʠʢʦʨʠʩʪʘʥʽ ʨʽʟʥʽ ʬʫʥʢʮʽʾ ʪʘ 

ʽʥʩʪʨʫʤʝʥʪʠ, ʷʢʽ ʥʘʜʘʻ ʨʫʰʽʡ. 

ɻʨʘʚʝʮʴ ʤʦʞʝ ʚʠʙʨʘʪʠ ʩʢʣʘʜʥʽʩʪʴ, ʨʦʟʪʘʰʫʚʘʪʠ ʩʚʦʾ ʢʦʨʘʙʣʽ ʥʘ ʽʛʨʦʚʦʤʫ ʧʦʣʽ, 

ʘʙʦ ʟʛʝʥʝʨʫʚʘʪʠ ʚʠʧʘʜʢʦʚʝ ʨʦʟʪʘʰʫʚʘʥʥʷ. ʎʽʣʴ ʛʨʠ ð ʟʥʠʱʠʪʠ ʫʚʝʩʴ ʬʣʦʪ 

ʚʦʨʦʛʘ ʜʦ ʪʦʛʦ, ʷʢ ʚʦʨʦʛ ʟʥʠʱʠʪʴ ʬʣʦʪ ʛʨʘʚʮʷ. ʅʘ ʧʦʣʝʛʰʝʥʽʡ ʩʢʣʘʜʥʦʩʪʽ 

ʩʫʧʨʦʪʠʚʥʠʢ ʙʫʜʝ ʩʪʨʽʣʷʪʠ ʥʘʚʤʘʥʥʷ, ʥʘ ʩʪʘʥʜʘʨʪʥʽʡ ʙʫʜʝ ʛʨʘʪʠ ʟʘ ʩʪʨʘʪʝʛʽʻʶ, 

ʪʦʤʫ ʛʨʘ ʩʪʘʥʝ ʩʧʨʘʚʞʥʽʤ ʚʠʧʨʦʙʫʚʘʥʥʷʤ ʜʣʷ ʛʨʘʚʮʷ.  
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ɺʩʪʫʧ 

ʐʚʠʜʢʽʩʪʴ ʨʦʟʚʠʪʢʫ ʪʝʭʥʦʣʦʛʽʡ ʫ ʩʚʽʪʽ ʥʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʻ ʥʘʜʟʚʠʯʘʡʥʦ 

ʚʠʩʦʢʦʶ. ʂʦʞʥʦʛʦ ʨʦʢʫ ʟôʷʚʣʷʶʪʴʩʷ ʥʦʚʽ ʨʽʰʝʥʥʷ, ʷʢʽ ʚʥʦʩʷʪʴ ʟʥʘʯʥʽ ʟʤʽʥʠ ʚ 

ʧʦʚʩʷʢʜʝʥʥʝ ʞʠʪʪʷ. ɿʘ ʦʩʪʘʥʥʽ ʨʦʢʠ ʰʚʠʜʢʽʩʪʴ ʨʦʟʚʠʪʢʫ ʪʝʭʥʦʣʦʛʽʡ ʚ ʩʚʽʪʽ ʟʨʦʩʣʘ 

ʝʢʩʧʦʥʝʥʮʽʡʥʦ, ʱʦ ʟʫʤʦʚʠʣʦ ʧʦʷʚʫ ʥʦʚʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʪʘ ʚʠʢʣʠʢʽʚ ʫ ʙʘʛʘʪʴʦʭ 

ʛʘʣʫʟʷʭ. ʆʜʥʽʻʶ ʟ ʪʘʢʠʭ ʛʘʣʫʟʝʡ ʻ ʽʛʨʦʚʘ ʽʥʜʫʩʪʨʽʷ, ʷʢʘ ʩʪʘʣʘ ʦʜʥʽʻʶ ʟ 

ʥʘʡʧʦʧʫʣʷʨʥʽʰʠʭ ʪʘ ʥʘʡʧʨʠʙʫʪʢʦʚʽʰʠʭ ʛʘʣʫʟʝʡ ʚ ʩʚʽʪʽ. ɿʘ ʜʘʥʠʤʠ ʟʚʽʪʫ Global 

Games Market Report 2022, ʦʙʩʷʛ ʨʠʥʢʫ ʚʽʜʝʦʽʛʦʨ ʩʢʣʘʜʘʻ ʙʽʣʴʰʝ 190 ʤʽʣʴʷʨʜʽʚ 

ʜʦʣʘʨʽʚ ʉʐɸ, ʘ ʢʽʣʴʢʽʩʪʴ ʛʨʘʚʮʽʚ ʚʞʝ ʧʝʨʝʚʠʱʠʣʦ 3.2 ʤʽʣʴʷʨʜʠ [1]. 

ʈʦʟʨʦʙʢʘ ʛʨʠ ð ʮʝ ʟʘʚʞʜʠ ʩʢʣʘʜʥʘ ʟʘʜʘʯʘ, ʱʦ ʧʦʪʨʝʙʫʻ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʚʤʽʥʴ 

ʪʘ ʟʥʘʥʴ. ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʤʝʪʠ ʟʘʟʚʠʯʘʡ ʧʦʪʨʽʙʥʘ ʮʽʣʘ ʢʦʤʘʥʜʘ ʨʦʟʨʦʙʥʠʢʽʚ, 

ʚʢʣʶʯʘʶʯʠ ʧʨʦʛʨʘʤʽʩʪʽʚ, ʛʨʘʬʽʯʥʠʭ ʜʠʟʘʡʥʝʨʽʚ, ʪʝʩʪʫʚʘʣʴʥʠʢʽʚ, ʤʝʥʝʜʞʝʨʽʚ, 

ʛʝʡʤʜʠʟʘʡʥʝʨʽʚ ʪʘ ʽʥʰʠʭ ʩʧʝʮʽʘʣʽʩʪʽʚ. ʂʦʞʝʥ ʟ ʮʠʭ ʬʘʭʽʚʮʽʚ ʚʠʢʦʥʫʻ ʩʚʦʶ ʚʣʘʩʥʫ 

ʟʘʜʘʯʫ ʪʘ ʚʥʦʩʠʪʴ ʩʚʽʡ ʚʢʣʘʜ. ʅʘʧʨʠʢʣʘʜ, ʧʨʦʛʨʘʤʽʩʪʠ ʩʪʚʦʨʶʶʪʴ ʢʦʜ ʪʘ 

ʘʣʛʦʨʠʪʤʠ, ʷʢʽ ʚʠʟʥʘʯʘʶʪʴ ʣʦʛʽʢʫ ʪʘ ʧʦʚʝʜʽʥʢʫ ʧʨʦʜʫʢʪʫ, ʛʝʡʤʜʠʟʘʡʥʝʨʠ 

ʧʨʠʜʫʤʫʶʪʴ ʛʝʡʤʧʣʝʡ, ʤʝʭʘʥʽʢʠ ʪʘ ʟʘʛʘʣʴʥʫ ʢʦʥʮʝʧʮʽʶ ʛʨʠ, ʘ ʛʨʘʬʽʯʥʽ 

ʜʠʟʘʡʥʝʨʠ ʩʪʚʦʨʶʶʪʴ ʤʦʜʝʣʽ ʧʝʨʩʦʥʘʞʽʚ, ʦʙ'ʻʢʪʽʚ ʪʘ ʣʦʢʘʮʽʡ. ʉʘʤʝ ʯʝʨʝʟ ʪʘʢʠʡ 

ʦʙʩʷʛ ʨʽʟʥʦʤʘʥʽʪʥʦʾ ʨʦʙʦʪʠ, ʦʜʥʠʤ ʟ ʢʣʶʯʦʚʠʭ ʬʘʢʪʦʨʽʚ ʫʩʧʽʭʫ ʫ ʩʪʚʦʨʝʥʥʽ 

ʷʢʽʩʥʠʭ ʽʛʦʨ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʪʫʞʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʣʷ ʾʭ ʨʦʟʨʦʙʢʠ.  

Unreal Engine 5 ʻ ʦʜʥʠʤ ʟ ʥʘʡʧʦʧʫʣʷʨʥʽʰʠʭ ʪʘ ʥʘʡʧʦʪʫʞʥʽʰʠʭ ʽʛʨʦʚʠʭ ʨʫʰʽʾʚ 

ʷʢʠʡ ʚʦʣʦʜʽʻ ʙʘʛʘʪʠʤ ʬʫʥʢʮʽʦʥʘʣʦʤ ʪʘ ʟʘʙʝʟʧʝʯʫʻ ʟʨʫʯʥʫ ʨʦʙʦʪʫ ʥʘʜ ʧʨʦʻʢʪʘʤʠ. 

ɺʽʥ ʥʘʜʘʻ ʧʦʪʫʞʥʽ ʽʥʩʪʨʫʤʝʥʪʠ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʬʽʟʠʢʠ, ʘʥʽʤʘʮʽʾ, ʛʨʘʬʽʢʠ ʪʦʱʦ. 

ʂʨʽʤ ʪʦʛʦ, Unreal Engine 5 ʤʘʻ ʨʷʜ ʫʥʽʢʘʣʴʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʪʘʢʠʭ ʷʢ Nanite, ʱʦ 

ʜʦʟʚʦʣʷʻ ʚʽʜʦʙʨʘʞʘʪʠ ʤʽʣʴʡʦʥʠ ʛʝʦʤʝʪʨʠʯʥʠʭ ʦʙ'ʻʢʪʽʚ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ ʙʝʟ 

ʟʥʘʯʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ, ʪʘ Lumen, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʨʝʘʣʽʩʪʠʯʥʝ 

ʦʩʚʽʪʣʝʥʥʷ ʚ ʽʛʨʦʚʦʤʫ ʩʚʽʪʽ. 

ɹʘʛʘʪʦ ʚʽʜʦʤʠʭ ʽʛʦʨ ʙʫʣʦ ʩʪʚʦʨʝʥʦ ʥʘ ʙʘʟʽ Unreal Engine, ʪʘʢʠʭ ʷʢ Ark II, Hogwarts 

Legacy, Life is Strange, S.T.A.L.K.E.R. 2 ʪʘ ʽʥʰʽ, ʱʦ ʻ ʯʫʜʦʚʠʤʠ ʧʨʠʢʣʘʜʘʤʠ ʡʦʛʦ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʤʦʞʣʠʚʦʩʪʝʡ [2]. 
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1. ɿʘʛʘʣʴʥʘ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ Unreal Engine 5 

1.1 ɯʩʪʦʨʽʷ Unreal Engine 5 

ʇʝʨʰʘ ʚʝʨʩʽʷ Unreal Engine ʙʫʣʘ ʚʠʧʫʱʝʥʘ ʫ 1998 ʨʦʮʽ ʢʦʤʧʘʥʽʻʶ Epic 

Games. ʇʝʨʰʦʶ ʛʨʦʶ ʥʘ ʨʫʰʽʾ ʙʫʣʘ ʛʨʘ ñUnrealò, ʷʢʘ ʟôʷʚʠʣʘʩʷ ʪʦʛʦ ʞ ʨʦʢʫ. 

ʈʦʟʨʦʙʥʠʢʠ ʟʥʘʯʥʦ ʫʜʦʩʢʦʥʘʣʠʣʠ ʩʠʩʪʝʤʫ ʚʠʷʚʣʝʥʥʷ ʟʽʪʢʥʝʥʴ, ʰʪʫʯʥʠʡ 

ʽʥʪʝʣʝʢʪ, ʚʠʜʠʤʽʩʪʴ ʦʙôʻʢʪʽʚ ʪʘ ʢʝʨʫʚʘʥʥʷ ʬʘʡʣʦʚʦʶ ʩʠʩʪʝʤʦʶ ʽ ʦʙôʻʜʥʘʣʠ ʚ ʦʜʥʝ 

ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ. ʎʷ ʚʝʨʩʽʷ ʨʫʰʽʷ ʤʘʣʘ ʚʝʣʠʢʠʡ ʚʧʣʠʚ ʥʘ ʽʥʜʫʩʪʨʽʶ 

ʚʽʜʝʦʽʛʦʨ ʽ ʚʩʪʘʥʦʚʠʣʘ ʥʦʚʠʡ ʩʪʘʥʜʘʨʪ ʷʢʦʩʪʽ ʪʘ ʤʦʞʣʠʚʦʩʪʝʡ ʜʣʷ ʨʦʟʨʦʙʥʠʢʽʚ 

ʛʨʠ. ʇʽʜʪʨʠʤʫʚʘʣʠʩʷ ʙʘʛʘʪʦ ʧʣʘʪʬʦʨʤ, ʪʘʢʠʭ ʷʢ PC, PlayStation 2, Xbox ʪʘ ʽʥʰʽ. 

ɿʛʦʜʦʤ, ʫ 2002 ʨʦʮʽ ʚʠʡʰʦʚ Unreal Engine 2. ʈʫʰʽʡ ʙʫʚ ʟʥʘʯʥʦ ʧʦʢʨʘʱʝʥʠʡ 

ʪʘ ʦʪʨʠʤʘʚ ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ, ʪʘʢʽ ʷʢ ʧʽʜʪʨʠʤʢʘ ʙʽʣʴʰʦʾ ʢʽʣʴʢʦʩʪʽ ʧʣʘʪʬʦʨʤ ʪʘ 

ʧʦʢʨʘʱʝʥʠʡ ʽʥʩʪʨʫʤʝʥʪʘʨʽʡ ʜʣʷ ʨʦʟʨʦʙʢʠ. 

ɺ 2005 ʨʦʮʽ ʚʠʡʰʦʚ Unreal Engine 3, ʷʢʠʡ ʱʝ ʙʽʣʴʰʝ ʧʦʢʨʘʱʠʚ ʛʨʘʬʽʢʫ, 

ʬʽʟʠʢʫ ʪʘ ʽʥʰʽ ʤʦʞʣʠʚʦʩʪʽ ʨʫʰʽʷ. 

19 ʙʝʨʝʟʥʷ 2014 ʨʦʢʫ Epic Games ʧʨʝʟʝʥʪʫʚʘʣʘ 4 ʚʝʨʩʽʶ ʥʘʧʠʩʘʥʫ ʥʘ ʤʦʚʽ 

C++. ʉʧʦʯʘʪʢʫ ʨʫʰʽʡ ʨʦʟʧʦʚʩʶʜʞʫʚʘʚʩʷ ʟʘ 19 ʜʦʣʘʨʽʚ ʥʘ ʤʽʩʷʮʴ, ʘʣʝ ʚʞʝ ʚ 2015 

ʨʦʮʽ ʩʪʘʚ ʙʝʟʢʦʰʪʦʚʥʠʤ ʜʣʷ ʚʩʽʭ ʢʦʨʠʩʪʫʚʘʯʽ, ʟʘ ʫʤʦʚʠ ʩʧʣʘʪʠ 5% ʚʽʜ ʜʦʭʦʜʫ ʟʘ 

ʧʨʦʜʫʢʪʠ, ʷʢʽ ʧʨʠʥʦʩʷʪʴ ʧʦʥʘʜ 3000 ʜʦʣʘʨʽʚ ʥʘ ʢʚʘʨʪʘʣ. ʎʝ ʟʨʦʙʠʣʦ Unreal ʜʫʞʝ 

ʧʨʠʚʘʙʣʠʚʠʤ ʜʣʷ ʥʝʚʝʣʠʢʠʭ ʧʨʦʻʢʪʽʚ. ʏʝʪʚʝʨʪʘ ʚʝʨʩʽʷ ʨʫʰʽʷ ʧʽʜʪʨʠʤʫʻ ʚʩʽ 

ʩʫʯʘʩʥʽ ʧʣʘʪʬʦʨʤʠ ʜʣʷ ʨʦʟʨʦʙʢʠ. 

ʋ ʪʨʘʚʥʽ 2020 ʙʫʣʦ ʘʥʦʥʩʦʚʘʥʦ Unreal Engine 5. ʆʜʥʘ ʟ ʛʦʣʦʚʥʠʭ 

ʽʥʥʦʚʘʮʽʡ ð ʮʝ Nanite, ʥʦʚʘ ʪʝʭʥʦʣʦʛʽʷ, ʷʢʘ ʩʧʨʦʤʦʞʥʘ ʨʝʥʜʝʨʠʪʠ ʥʘʜʟʚʠʯʘʡʥʦ 

ʜʝʪʘʣʽʟʦʚʘʥʽ ʦʙ'ʻʢʪʠ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ, ʘ ʪʘʢʦʞ ʜʦʟʚʦʣʷʻ ʜʦʜʘʚʘʪʠ ʥʘ ʩʮʝʥʫ 

ʤʽʣʴʡʦʥʠ ʦʙôʻʢʪʽʚ, ʥʝ ʚʧʣʠʚʘʶʯʠ ʥʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ. ɼʨʫʛʘ ʽʥʥʦʚʘʮʽʷ ð ʮʝ ʥʦʚʘ 

ʩʠʩʪʝʤʘ ʦʩʚʽʪʣʝʥʥʷ Lumen, ʷʢʘ ʜʦʟʚʦʣʷʻ ʚʠʨʘʭʦʚʫʚʘʪʠ ʦʩʚʽʪʣʝʥʥʷ ʥʘ ʩʮʝʥʽ ʚ 

ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ. ʊʘʢʦʞ ʜʦʜʘʣʠ ʙʘʛʘʪʦ ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʥʘʧʨʠʢʣʘʜ, World 

Partition ð ʥʦʚʘ ʩʠʩʪʝʤʘ ʨʦʟʧʦʜʽʣʫ ʩʚʽʪʫ ʥʘ ʩʝʛʤʝʥʪʠ, ʪʘ Niagara ð ʥʦʚʘ ʩʠʩʪʝʤʘ 

ʯʘʩʪʠʥʦʢ. [3] 
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1.2 ʆʩʥʦʚʥʽ ʬʫʥʢʮʽʾ ʪʘ ʤʦʞʣʠʚʦʩʪʽ Unreal Engine 5. 

Unreal Engine 5 ð ʮʝ ʜʫʞʝ ʧʦʪʫʞʥʠʡ ʽʥʩʪʨʫʤʝʥʪ, ʩʪʚʦʨʝʥʠʡ ʜʣʷ ʨʦʟʨʦʙʢʠ 

ʽʛʦʨ, ʩʠʤʫʣʷʮʽʡ, ʚʽʨʪʫʘʣʴʥʦʾ ʨʝʘʣʴʥʦʩʪʽ ʪʘ ʽʥʰʠʭ ʧʨʦʛʨʘʤ, ʱʦ ʚʠʤʘʛʘʶʪʴ ʚʠʩʦʢʦʾ 

ʨʽʚʥʷ ʛʨʘʬʽʢʠ ʪʘ ʽʥʪʝʨʘʢʪʠʚʥʦʩʪʽ. ɺʽʜʢʨʠʪʠʡ ʧʦʯʘʪʢʦʚʠʡ ʢʦʜ ʜʦʟʚʦʣʷʻ 

ʧʝʨʝʧʠʩʘʪʠ ʨʫʰʽʡ ʧʽʜ ʙʫʜʴ ʷʢʽ ʚʠʤʦʛʠ. ɸ ʚʽʟʫʘʣʴʥʘ ʤʦʚʘ ʧʨʦʛʨʘʤʫʚʘʥʥʷ Blueprint 

ʧʦʣʝʛʰʫʻ ʨʦʟʨʦʙʢʫ ʤʝʭʘʥʽʢ, ʘʥʽʤʘʮʽʡ, ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʪʦʱʦ. 

ʆʩʥʦʚʥʽ ʩʬʝʨʠ ʚ ʷʢʠʭ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ Unreal Engine: 

1. ɯʛʨʠ. ʈʫʰʽʡ ʩʪʚʦʨʝʥʠʡ ʜʣʷ ʨʦʟʨʦʙʢʠ ʽʛʦʨ, ʦʪʞʝ ʤʘʻ ʙʝʟʣʽʯ ʽʥʩʪʨʫʤʝʥʪʽʚ 

ʜʣʷ ʮʴʦʛʦ. Unreal Engine ʟʨʫʯʥʠʡ ʜʣʷ ʨʦʙʦʪʠ ʥʘʜ ʧʨʦʻʢʪʦʤ ʙʫʜʴ-ʷʢʦʛʦ 

ʤʘʩʰʪʘʙʫ ʪʘ ʟ ʙʫʜʴ-ʷʢʦʶ ʢʽʣʴʢʽʩʪʶ ʣʶʜʝʡ ʚ ʢʦʤʘʥʜʽ. ʇʽʜʪʨʠʤʢʘ 

ʨʝʥʜʝʨʠʥʛʫ ʟ ʪʨʘʩʫʚʘʥʥʷʤ ʧʨʦʤʝʥʽʚ, ʜʠʥʘʤʽʯʥʠʭ ʪʽʥʝʡ, ʥʘʷʚʥʽʩʪʴ 

ʫʥʽʚʝʨʩʘʣʴʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʦʩʚʽʪʣʝʥʥʷ ʪʘ ʛʥʫʯʢʦʛʦ ʨʝʜʘʢʪʦʨʫ 

ʤʘʪʝʨʽʘʣʽʚ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʣʝʛʢʦʾ ʨʦʟʨʦʙʢʠ ʷʢʽʩʥʦʛʦ ʢʦʥʪʝʥʪʫ.  

2. ɸʨʭʽʪʝʢʪʫʨʘ. ɿʘʚʜʷʢʠ ʧʽʜʪʨʠʤʮʽ ʬʦʪʦʨʝʘʣʽʩʪʠʯʥʠʭ ʤʦʜʝʣʝʡ ʪʘ ʪʝʢʩʪʫʨ 

ʢʦʨʠʩʪʫʚʘʯʽ ʤʦʞʫʪʴ ʚʪʽʣʠʪʠ ʙʫʜʴ-ʷʢʽ ʩʚʦʾ ʽʜʝʾ. ʈʫʰʽʡ ʜʦʟʚʦʣʷʻ 

ʚʽʟʫʘʣʽʟʫʚʘʪʠ ʨʽʟʥʦʤʘʥʽʪʥʽ ʙʫʜʽʚʣʽ, ʧʨʠʤʽʱʝʥʥʷ ʪʘ ʦʙ'ʻʢʪʠ. ʊʘʢʦʞ ʨʫʰʽʡ 

ʧʽʜʪʨʠʤʫʻ ʽʥʪʝʛʨʘʮʽʶ ʟ ʜʦʜʘʪʢʘʤʠ ʚʽʨʪʫʘʣʴʥʦʾ ʨʝʘʣʴʥʦʩʪʽ, ʱʦ ʜʘʻ ʟʤʦʛʫ 

ʩʪʚʦʨʶʚʘʪʠ ʚʽʨʪʫʘʣʴʥʽ ʪʫʨʠ ʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ʦʙ'ʻʢʪʽʚ. 

3. ʂʽʥʦʽʥʜʫʩʪʨʽʷ. ɺʽʟʫʘʣʽʟʘʮʽʷ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ ʜʦʧʦʤʘʛʘʻ ʩʪʫʜʽʷʤ 

ʟʤʝʥʰʠʪʠ ʯʘʩ ʪʘ ʚʠʪʨʘʪʠ. ɿʘ ʜʦʧʦʤʦʛʦʶ Unreal Engine ʤʦʞʥʘ ʩʪʚʦʨʠʪʠ 

ʬʦʪʦʨʝʘʣʽʩʪʠʯʥʽ ʚʽʟʫʘʣʽʟʘʮʽʾ ʜʣʷ ʢʽʥʦ. ʈʫʰʽʡ ʥʘʜʘʻ ʤʦʞʣʠʚʽʩʪʴ 

ʩʪʚʦʨʶʚʘʪʠ ʩʮʝʥʠ ʟʽ ʩʢʣʘʜʥʠʤʠ ʝʬʝʢʪʘʤʠ, ʪʘʢʠʤʠ ʷʢ ʚʠʙʫʭʠ, 

ʨʫʡʥʫʚʘʥʥʷ ʪʦʱʦ. Unreal Engine ʙʫʚ ʚʠʢʦʨʠʩʪʘʥʠʡ ʧʨʠ ʟʡʦʤʢʘʭ ʩʝʨʽʘʣʫ 

ñʄʘʥʜʘʣʦʨʝʮʴò, ʜʝ ʚʽʥ ʜʦʧʦʤʽʛ ʩʪʚʦʨʠʪʠ ʚʽʟʫʘʣʴʥʽ ʝʬʝʢʪʠ ʪʘ ʧʝʡʟʘʞʽ, ʘ 

ʚ ʬʽʣʴʤʽ ñʌʦʨʜ ʧʨʦʪʠ ʌʝʨʨʘʨʽò ʚʽʥ ʜʦʟʚʦʣʠʚ ʩʪʚʦʨʠʪʠ ʚʽʟʫʘʣʽʟʘʮʽʾ 

ʛʦʥʦʯʥʠʭ ʪʨʘʩ ʪʘ ʘʚʪʦʤʦʙʽʣʽʚ ʟ ʚʠʩʦʢʦʶ ʜʝʪʘʣʽʟʘʮʽʻʶ. [4] 

4. ʊʨʘʥʩʣʷʮʽʾ ʪʘ ʧʨʷʤʽ ʝʪʝʨʠ. Unreal Engine ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʶʚʘʪʠ 

ʨʝʘʣʽʩʪʠʯʥʫ ʛʨʘʬʽʢʫ ʫ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ, ʱʦ ʚ ʧʦʻʜʥʘʥʥʽ ʟ ʜʦʧʦʚʥʝʥʦʶ 

ʨʝʘʣʴʥʽʩʪʶ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʩʪʚʦʨʶʚʘʪʠ ʚʨʘʞʘʶʯʽ ʩʧʝʮʽʘʣʴʥʽ ʝʬʝʢʪʠ ʚ 

ʧʨʷʤʦʤʫ ʝʪʝʨʽ. ʎʝ ʽʜʝʘʣʴʥʦ ʧʽʜʭʦʜʠʪʴ ʜʣʷ ʨʽʟʥʠʭ ʰʦʫ ʘʙʦ ʩʧʦʨʪʠʚʥʠʭ 
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ʧʦʜʽʡ, ʘʜʞʝ ʚʽʥ ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʶʚʘʪʠ ʚʽʨʪʫʘʣʴʥʽ ʘʥʽʤʦʚʘʥʽ ʩʪʫʜʽʾ, ʱʦ 

ʟʘʮʽʢʘʚʣʷʪʴ ʛʣʷʜʘʯʘ. ʉʘʤʝ ʟʘ ʜʦʧʦʤʦʛʦʶ Unreal Engine, ʥʘ ʧʦʜʽʾ ñSuper 

Bowlò ʙʫʣʦ ʩʪʚʦʨʝʥʦ ʛʨʘʬʽʢʫ, 3D-ʛʨʘʚʮʽʚ, ʪʨʝʥʝʨʽʚ ʪʘ ʩʧʽʚʘʯʢʫ ʈʽʘʥʥʫ. 

[5] 

5. ɸʥʽʤʘʮʽʷ. Unreal Engine ʤʘʻ ʚʩʽ ʥʝʦʙʭʽʜʥʽ ʽʥʩʪʨʫʤʝʥʪʠ ʜʣʷ ʩʪʚʦʨʝʥʥʷ 

ʘʥʽʤʘʮʽʡ. ɿʘʚʜʷʢʠ ʧʨʦʩʫʥʫʪʽʡ ʬʽʟʠʮʽ ʽ ʽʥʩʪʨʫʤʝʥʪʘʤ ʜʣʷ ʩʪʚʦʨʝʥʥʷ 

ʨʝʘʣʽʩʪʠʯʥʦʾ ʧʦʚʝʜʽʥʢʠ ʚʦʣʦʩʩʷ, ʭʫʪʨʘ, ʘ ʪʘʢʦʞ ʚʽʟʫʘʣʽʟʘʮʽʾ ʦʙʣʠʯʯʷ 

ʨʦʟʨʦʙʥʠʢʠ ʤʦʞʫʪʴ ʩʪʚʦʨʶʚʘʪʠ ʷʢʽʩʥʽ ʘʥʽʤʘʮʽʾ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ 

ʽʛʨʘʭ, ʤʫʣʴʪʬʽʣʴʤʘʭ ʪʘ ʽʥʰʠʭ ʧʨʦʻʢʪʘʭ. 

6. ɸʚʪʦʤʦʙʽʣʽ. ɿʘʚʜʷʢʠ ʚʙʫʜʦʚʘʥʠʤ ʽʥʩʪʨʫʤʝʥʪʘʤ, ʨʫʰʽʡ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʫ ʚʽʨʪʫʘʣʴʥʠʭ ʰʦʫʨʫʤʘʭ ʚʽʜʦʤʠʭ ʘʚʪʦʤʦʙʽʣʴʥʠʭ 

ʢʦʤʧʘʥʽʡ, ʪʘʢʠʭ ʷʢ ñAudiò, ñChevroletò, ñVolkswagenò, ñPorscheò ʪʦʱʦ. 

ɸ ʪʘʢʦʞ ʜʣʷ ʪʝʩʪʫʚʘʥʥʷ ʘʚʪʦʥʦʤʥʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʙʝʟʧʝʯʥʦ ʜʣʷ 

ʣʶʜʝʡ. Unreal Engine ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ ʜʣʷ ʨʝʥʜʝʨʠʥʛʫ ʚ ʨʝʘʣʴʥʦʤʫ 

ʯʘʩʽ ʨʝʢʣʘʤʠ ʚ ñʌʦʨʤʫʣʘ-1ò.[6] 

7. ʉʠʤʫʣʷʮʽʾ. ɿʘʚʜʷʢʠ Unreal Engine ʩʠʤʫʣʷʮʽʾ ʩʪʘʣʠ ʨʝʘʣʽʩʪʠʯʥʠʤʠ ʽ 

ʪʦʯʥʠʤʠ. ʈʫʰʽʡ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʟʘʥʫʨʠʪʠʩʷ ʫ ʚʽʨʪʫʘʣʴʥʫ ʨʝʘʣʴʥʽʩʪʴ ʽ 

ʜʦʩʢʦʥʘʣʦ ʚʠʚʯʠʪʠ ʛʘʣʫʟʴ. ʅʘʧʨʠʢʣʘʜ, ʭʽʨʫʨʛʠ ʤʦʞʫʪʴ ʥʘʚʯʠʪʠʩʷ 

ʦʧʝʨʫʚʘʪʠ, ʘ ʤʝʭʘʥʽʢʠ ʨʝʤʦʥʪʫʚʘʪʠ ʣʽʪʘʢʠ. ɸ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʽʜʪʨʠʤʢʠ 

VR-ʪʝʭʥʦʣʦʛʽʡ, ʟʘʥʫʨʝʥʥʷ ʩʪʘʻ ʱʝ ʛʣʠʙʰʠʤ. [7] 
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1.3 ɿʘʩʦʙʠ ʨʦʟʨʦʙʢʠ ʚ Unreal Engine 5: Blueprint ʪʘ ʉ++. 

ɺ Unreal Engine ʻ ʜʚʘ ʦʩʥʦʚʥʠʭ ʟʘʩʦʙʠ ʨʦʟʨʦʙʢʠ: Blueprint ʪʘ ʉ++. Blueprint 

- ʮʝ ʩʠʩʪʝʤʘ ʚʽʟʫʘʣʴʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ. ʋ Blueprint ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ñʥʦʜʠò 

(ʚʫʟʣʠ) ʟʘʤʽʩʪʴ ʥʘʧʠʩʘʥʥʷ ʢʦʜʫ ʜʦʩʪʘʪʥʴʦ ʨʦʟʤʽʩʪʠʪʠ ʾʭ, ʟʘʜʘʪʠ ʚʣʘʩʪʠʚʦʩʪʽ ʽ 

ʟôʻʜʥʘʪʠ ʤʽʞ ʩʦʙʦʶ. ʅʘ ʨʠʩʫʥʢʫ 1.1 ʥʘʚʝʜʝʥʠʡ ʧʨʠʢʣʘʜ ʘʣʛʦʨʠʪʤʫ, ʥʘʧʠʩʘʥʠʡ ʟʘ 

ʜʦʧʦʤʦʛʦʶ Blueprints.  

 

ʈʠʩʫʥʦʢ 1.1 ðBlueprints. 

ʈʦʟʨʦʙʢʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʥʦʜʽʚ ʜʦʩʠʪʴ ʦʙʤʝʞʝʥʘ, ʧʦʨʽʚʥʷʥʦ ʟ ʉ++, ʧʨʦʪʝ 

ʟʥʘʯʥʦ ʧʦʣʝʛʰʫʻ ʯʠʪʘʙʝʣʴʥʽʩʪʴ ʘʣʛʦʨʠʪʤʫ ʽ ʧʨʦʮʝʩ ʨʦʟʨʦʙʢʠ. Blueprint ʤʦʞʝ 

ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʠʡ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʩʢʣʘʜʥʠʭ ʽʛʨʦʚʠʭ ʣʦʛʽʢ, ʘʥʽʤʘʮʽʡ, ʰʪʫʯʥʦʛʦ 

ʽʥʪʝʣʝʢʪʫ, ʚʟʘʻʤʦʜʽʾ ʟ ʛʨʘʚʮʝʤ ʪʘ ʙʘʛʘʪʦ ʽʥʰʦʛʦ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʉ++ ʜʘʻ 

ʧʨʦʛʨʘʤʽʩʪʘʤ ʧʦʚʥʠʡ ʢʦʥʪʨʦʣʴ ʥʘʜ ʧʨʦʮʝʩʦʤ ʨʦʟʨʦʙʢʠ, ʘ ʪʘʢʦʞ ʜʘʻ ʙʽʣʴʰʫ 

ʝʬʝʢʪʠʚʥʽʩʪʴ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʦʙʦʭ ʤʝʪʦʜʽʚ ʤʦʞʥʘ ʩʪʚʦʨʶʚʘʪʠ ʧʨʦʻʢʪʠ ʙʫʜʴ-ʷʢʦʾ 

ʩʢʣʘʜʥʦʩʪʽ, ʚʽʜ ʧʨʦʩʪʠʭ ʽʛʦʨ ʜʦ ʩʢʣʘʜʥʠʭ ʚʝʣʠʢʦʙʶʜʞʝʪʥʠʭ ʧʨʦʻʢʪʽʚ, 

ʚʽʨʪʫʘʣʴʥʠʭ ʨʝʘʣʴʥʦʩʪʝʡ ʪʘ ʜʦʜʘʪʢʽʚ ʜʣʷ ʨʽʟʥʠʭ ʧʣʘʪʬʦʨʤ. ɺʠʙʽʨ ʤʽʞ ʟʘʩʦʙʘʤʠ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʘʰʠʭ ʧʦʪʨʝʙ ʪʘ ʨʽʚʥʷ ʟʥʘʥʴ ʧʨʦʛʨʘʤʫʚʘʥʥʷ. ʅʘʧʨʠʢʣʘʜ, ʜʣʷ 

ʨʦʟʨʦʙʢʠ ʧʨʦʩʪʠʭ ʽʛʦʨ ʜʦʩʪʘʪʥʴʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ Blueprint, ʘ ʜʣʷ ʩʢʣʘʜʥʠʭ ʽʛʦʨ 

ʘʙʦ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʤʦʞʝ ʙʫʪʠ ʢʦʨʠʩʥʽʰʠʤ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʉ++. 

ʏʘʩʪʦ ʤʝʪʦʜʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʨʘʟʦʤ, ʥʘʧʨʠʢʣʘʜ, ʢʦʣʠ ʚ Blueprint ʥʝʜʦʩʪʘʪʥʴʦ 

ʬʫʥʢʮʽʦʥʘʣʫ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʧʝʚʥʦʾ ʟʘʜʘʯʽ, ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʢʦʜ. ʊʘʢʦʞ 

ʤʦʞʥʘ ʩʪʚʦʨʶʚʘʪʠ ʚʣʘʩʥʽ ʥʦʜʠ, ʷʢʽ ʚʠʢʦʥʫʶʪʴ ʬʫʥʢʮʽʾ, ʥʘʧʠʩʘʥʽ ʥʘ ʉ++. ʎʝ 

ʜʦʟʚʦʣʷʻ ʩʧʨʦʩʪʠʪʠ ʧʨʦʮʝʩ ʨʦʟʨʦʙʢʠ ʽ ʟʘʙʝʟʧʝʯʠʪʠ ʧʦʚʥʫ ʛʥʫʯʢʽʩʪʴ ʫ ʚʠʙʦʨʽ 

ʨʽʚʥʷ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʜʣʷ ʨʦʟʚ'ʷʟʘʥʥʷ ʧʝʚʥʠʭ ʟʘʜʘʯ. ɺ ʜʘʥʽʡ ʢʫʨʩʦʚʽʡ ʨʦʙʦʪʽ ʙʫʣʦ 
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ʜʦʩʣʽʜʞʝʥʦ ʩʪʚʦʨʝʥʥʷ ʛʨʠ ʟʘ ʜʦʧʦʤʦʛʦʶ Blueprint, ʘʜʞʝ ʨʦʟʤʽʨ ʧʨʦʻʢʪʫ ʥʝ 

ʧʦʪʨʝʙʫʚʘʚ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʜʫ, ʘ ʩʢʣʘʜʥʽʩʪʴ ʨʦʟʨʦʙʢʠ ʥʝ ʚʠʤʘʛʘʣʘ ʪʘʢʦʛʦ ʨʽʚʥʷ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ. ʆʜʥʘʢ, ʜʣʷ ʙʽʣʴʰ ʩʢʣʘʜʥʠʭ ʧʨʦʛʨʘʤ ʘʙʦ ʩʧʝʮʠʬʽʯʥʠʭ ʧʦʪʨʝʙ, 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʉ++ ʤʦʞʝ ʙʫʪʠ ʥʝʦʙʭʽʜʥʠʤ. ɺ ʙʫʜʴ-ʷʢʦʤʫ ʚʠʧʘʜʢʫ, ʚʘʞʣʠʚʦ ʟʥʘʪʠ 

ʦʙʠʜʚʘ ʟʘʩʦʙʠ ʨʦʟʨʦʙʢʠ, ʱʦʙ ʤʘʪʠ ʤʦʞʣʠʚʽʩʪʴ ʚʠʙʨʘʪʠ ʦʧʪʠʤʘʣʴʥʠʡ ʤʝʪʦʜ ʜʣʷ 

ʚʠʨʽʰʝʥʥʷ ʢʦʥʢʨʝʪʥʠʭ ʟʘʜʘʯ. 

1.4 ɹʘʛʘʪʦʧʣʘʪʬʦʨʤʥʘ ʧʽʜʪʨʠʤʢʘ Unreal Engine 5 

Unreal Engine 5 ʧʽʜʪʨʠʤʫʻ ʚʩʽ ʩʫʯʘʩʥʽ ʧʣʘʪʬʦʨʤʠ ʪʘ ʦʧʝʨʘʮʽʡʥʽ ʩʠʩʪʝʤʠ, 

ʪʘʢʽ ʷʢ Windows, macOS, Linux, iOS, Android, PlayStation, Xbox ʪʘ ʽʥʰʽ. ʊʦʙʪʦ 

ʨʦʟʨʦʙʥʠʢʠ ʤʦʞʫʪʴ ʨʦʟʧʦʚʩʶʜʞʫʚʘʪʠ ʩʚʽʡ ʧʨʦʜʫʢʪ ʥʘ ʨʽʟʥʠʭ ʧʣʘʪʬʦʨʤʘʭ, 

ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʦʜʠʥ ʽ ʪʦʡ ʩʘʤʠʡ ʢʦʜ. Unreal Engine 5 ʪʘʢʦʞ ʧʽʜʪʨʠʤʫʻ ʨʽʟʥʽ API, 

ʪʘʢʽ ʷʢ DirectX, OpenGL, Metal ʪʘ Vulkan, ʱʦ ʜʦʟʚʦʣʷʻ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʾʭ 

ʟʘʣʝʞʥʦ ʚʽʜ ʧʣʘʪʬʦʨʤʠ, ʜʣʷ ʷʢʦʾ ʚʦʥʠ ʨʦʟʨʦʙʣʷʶʪʴʩʷ. Unreal Engine 5 ʤʦʞʝ 

ʝʢʩʧʦʨʪʫʚʘʪʠ ʧʨʦʻʢʪʠ ʚ ʬʦʨʤʘʪʽ HTML5, ʱʦ ʜʦʟʚʦʣʷʻ ʟʘʧʫʩʢʘʪʠ ʛʨʫ ʚ ʙʨʘʫʟʝʨʽ 

ʙʝʟ ʥʝʦʙʭʽʜʥʦʩʪʽ ʚʩʪʘʥʦʚʣʶʚʘʪʠ ʙʫʜʴ-ʷʢʠʡ ʜʦʜʘʪʢʦʚʠʡ ʩʦʬʪ ʥʘ ʢʦʤʧ'ʶʪʝʨʽ 

ʢʦʨʠʩʪʫʚʘʯʘ. ʊʘʢʦʞ ʨʫʰʽʡ ʤʘʻ ʩʧʝʮʽʘʣʴʥʽ ʽʥʩʪʨʫʤʝʥʪʠ ʜʣʷ ʨʦʟʨʦʙʢʠ ʽʛʦʨ ʟ 

ʧʽʜʪʨʠʤʢʦʶ ʚʽʨʪʫʘʣʴʥʦʾ ʘʙʦ ʜʦʧʦʚʥʝʥʦʾ ʨʝʘʣʴʥʦʩʪʽ. ʇʽʜʪʨʠʤʫʶʪʴʩʷ ʚʩʽ ʩʫʯʘʩʥʽ 

VR ʧʨʠʩʪʨʦʾ. 

1.5 ʈʝʩʫʨʩʠ ʜʣʷ ʚʠʚʯʝʥʥʷ Unreal Engine 5 

ɼʣʷ ʚʠʚʯʝʥʥʷ Unreal Engine ʻ ʜʫʞʝ ʦʙʰʠʨʥʘ ʦʬʽʮʽʡʥʘ ʜʦʢʫʤʝʥʪʘʮʽʷ [8]. ɺʦʥʘ 

ʤʽʩʪʠʪʴ ʜʦʢʣʘʜʥʽ ʧʦʷʩʥʝʥʥʷ ʪʘ ʧʨʠʢʣʘʜʠ ʜʣʷ ʨʽʟʥʠʭ ʘʩʧʝʢʪʽʚ ʨʦʟʨʦʙʢʠ. ʂʨʽʤ ʪʦʛʦ, 

ʚ ʜʦʢʫʤʝʥʪʘʮʽʾ ʤʦʞʥʘ ʟʥʘʡʪʠ ʚʽʜʧʦʚʽʜʽ ʥʘ ʙʘʛʘʪʦ ʧʠʪʘʥʴ, ʷʢʽ ʤʦʞʫʪʴ ʚʠʥʠʢʥʫʪʠ 

ʧʽʜ ʯʘʩ ʨʦʙʦʪʠ ʟ ʨʫʰʽʻʤ. 

ʉʧʽʣʴʥʦʪʘ Unreal-ʨʦʟʨʦʙʥʠʢʽʚ ʜʦʩʠʪʴ ʚʝʣʠʢʘ, ʪʦʤʫ ʽʩʥʫʻ ʙʘʛʘʪʦ ʬʦʨʫʤʽʚ, ʯʘʪʽʚ, 

ʢʫʨʩʽʚ ʪʘ ʥʘʚʯʘʣʴʥʠʭ ʚʽʜʝʦʤʘʪʝʨʽʘʣʽʚ, ʷʢʽ ʤʦʞʫʪʴ ʜʦʧʦʤʦʛʪʠ ʚʠʚʯʠʪʠ ʨʫʰʽʡ. 

ʅʘʧʨʠʢʣʘʜ, ʥʘ ʬʦʨʫʤʽ Unreal Engine [9] ʘʙʦ ʚ ʚʽʜʧʦʚʽʜʥʽʡ ʪʝʤʽ ʥʘ Reddit [10] 

ʤʦʞʥʘ ʟʥʘʡʪʠ ʚʽʜʧʦʚʽʜʽ ʥʘ ʨʽʟʥʦʤʘʥʽʪʥʽ ʟʘʧʠʪʘʥʥʷ, ʘ ʪʘʢʦʞ ʧʦʙʘʯʠʪʠ ʧʨʦʢ̒ʪʠ, ʷʢʽ 

ʨʦʟʨʦʙʣʷʶʪʴ ʽʥʰʽ ʢʦʨʠʩʪʫʚʘʯʽ. ʂʨʽʤ ʮʴʦʛʦ, Unreal Engine ʤʘʻ ʩʚʽʡ ʚʣʘʩʥʠʡ 

ʥʘʚʯʘʣʴʥʠʡ ʨʝʩʫʨʩ Unreal Online Learning [11], ʷʢʠʡ ʥʘʜʘʻ ʙʝʟʢʦʰʪʦʚʥʠʡ ʜʦʩʪʫʧ 
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ʜʦ ʙʘʛʘʪʴʦʭ ʢʫʨʩʽʚ, ʨʽʟʥʦʛʦ ʨʽʚʥʷ ʩʢʣʘʜʥʦʩʪʽ. ʂʨʽʤ ʪʦʛʦ, ʻ ʙʘʛʘʪʦ ʦʥʣʘʡʥ-ʢʫʨʩʽʚ, 

ʷʢʽ ʤʦʞʥʘ ʟʥʘʡʪʠ ʥʘ ʽʥʰʠʭ ʧʣʘʪʬʦʨʤʘʭ. 

  



13 

2. ɼʦʩʣʽʜʞʝʥʥʷ ʘʢʪʫʘʣʴʥʦʩʪʽ ʪʝʤʠ 

2.1 ɸʥʘʣʽʟ ʨʠʥʢʫ ʽʛʦʨ 

ɿʛʽʜʥʦ ʟ ʟʚʽʪʫ ʧʨʦ ʩʚʽʪʦʚʠʡ ʨʠʥʦʢ ʽʛʦʨ ñThe Global Games Market 2022ò ʚʽʜ 

Newzoo, ʽʛʨʦʚʘ ʽʥʜʫʩʪʨʽʷ ʜʫʞʝ ʚʝʣʠʢʘ ʽ ʰʚʠʜʢʦ ʨʦʟʚʠʚʘʻʪʴʩʷ. ʊʽʣʴʢʠ ʚ 2022 ʨʦʮʽ 

3.2 ʤʽʣʴʷʨʜʠ ʛʨʘʚʮʽʚ ʚʠʪʨʘʪʠʣʠ ʤʘʡʞʝ 200 ʤʽʣʴʷʨʜʽʚ ʜʦʣʘʨʽʚ, ʱʦ ʥʘ 2% ʙʽʣʴʰʝ ʟʘ 

2021. ɼʦ 2025 ʨʦʢʫ, ʟʘ ʧʨʦʛʥʦʟʦʤ, ʢʽʣʴʢʽʩʪʴ ʛʨʘʚʮʽʚ ʟʨʦʩʪʝ ʜʦ 3,5 ʤʽʣʴʷʨʜʘ 

(ʨʠʩʫʥʦʢ 2.1), ʷʢʽ ʟʛʝʥʝʨʫʶʪʴ 225 ʤʽʣʴʷʨʜʽʚ ʜʦʣʘʨʽʚ (ʈʠʩʫʥʦʢ 2.2),. ʎʝ ʚʨʘʞʘʶʯʠ 

ʮʠʬʨʠ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʧʦʧʫʣʷʨʥʽʩʪʴ ʩʬʝʨʠ, ʦʪʞʝ ʨʦʟʨʦʙʢʘ ʽʛʦʨ ʻ ʚʘʞʣʠʚʦʶ ʽ 

ʧʝʨʩʧʝʢʪʠʚʥʦʶ ʛʘʣʫʟʟʶ, ʷʢʘ ʧʨʠʚʝʨʪʘʻ ʫʚʘʛʫ ʽʥʚʝʩʪʦʨʽʚ. [1] 

 

ʈʠʩʫʥʦʢ 2.1 ð ʇʨʦʛʥʦʟ ʢʽʣʴʢʦʩʪʽ ʛʨʘʚʮʽʚ ʚʽʜ Global Games Market Report 2022 [1]. 

 

ʈʠʩʫʥʦʢ 2.2 ð ʇʨʦʛʥʦʟ ʧʨʠʙʫʪʢʽʚ ʚʽʜ ʽʛʦʨ ʚʽʜ Global Games Market Report 2022 [1]. 
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2.2 ɸʥʘʣʽʟ ʽʩʥʫʶʯʠʭ ʽʛʦʨ, ʨʦʟʨʦʙʣʝʥʠʭ ʥʘ Unreal Engine. 

ʅʘ Unreal Engine 5 ʨʦʟʨʦʙʣʷʶʪʴʩʷ ʩʦʪʥʽ ʽʛʦʨ ʢʦʞʝʥ ʨʽʢ. ʈʫʰʽʻʤ ʢʦʨʠʩʪʫʶʪʴʩʷ ʷʢ 

ʚʝʣʠʢʽ ʩʪʫʜʽʾ, ʜʣʷ ʨʦʟʨʦʙʢʠ ɸɸɸ-ʧʨʦʻʢʪʽʚ, ʪʘʢ ʽ ʨʦʟʨʦʙʥʠʢʠ-ʧʦʯʘʪʢʽʚʮʽ, ʜʣʷ 

ʩʪʚʦʨʝʥʥʷ ʥʝʚʝʣʠʢʠʭ ʩʠʤʫʣʷʪʦʨʽʚ. 2022 ʨʽʢ ʚʚʘʞʘʻʪʴʩʷ ʦʜʥʠʤ ʽʟ ʫʩʧʽʰʥʠʭ ʜʣʷ 

ʨʦʟʨʦʙʥʠʢʽʚ Unreal ʫ ʚʩʴʦʤʫ ʩʚʽʪʽ. ɿʘ ʮʝʡ ʨʽʢ ʚʠʡʰʣʦ ʙʘʛʘʪʦ ʜʦʚʛʦʦʯʽʢʫʚʘʥʠʭ 

ʽʛʦʨ, ʩʝʨʝʜ ʷʢʠʭ ʧʨʠʛʦʜʥʠʮʴʢʽ ʙʦʡʦʚʠʢʠ, ʬʘʡʪʠʥʛʠ, ʨʦʣʴʦʚʽ ʽʛʨʠ, ʽʛʨʠ VR ʪʘ 

ʙʘʛʘʪʦ ʽʥʰʦʛʦ. [12] 

ɯʛʨʠ, ʨʦʟʨʦʙʣʝʥʽ ʥʘ Unreal Engine ʧʨʦʜʘʶʪʴʩʷ ʟʘ ʚʠʱʠʤʠ ʮʽʥʘʤʠ, ʱʦ Unreal ʻ 

ʢʨʘʱʠʤ ʨʫʰʽʻʤ ʜʣʷ ʤʘʩʰʪʘʙʥʠʭ ʧʨʦʢ̒ʪʽʚ. 25% ʽʛʦʨ ʥʘ Unreal ʩʪʘʨʪʫʶʪʴ ʟʘ ʮʽʥʦʶ 

$29,99+, ʧʦʨʽʚʥʷʥʦ ʟ ʣʠʰʝ 6% ʽʛʦʨ ʥʘ Unity. ʎʽʥʦʚʫ ʧʦʟʥʘʯʢʫ $49.99+ 

ʥʘʤʘʛʘʶʪʴʩʷ ʜʦʩʷʛʪʠ ʤʘʡʞʝ ʚʠʢʣʶʯʥʦ ʽʛʨʠ, ʨʦʟʨʦʙʣʝʥʽ ʥʘ Unreal ʘʙʦ ʥʘ 

ʢʘʩʪʦʤʥʠʭ ʨʫʰʽʷʭ. ʊʠʤ ʯʘʩʦʤ, 85% ʚʩʽʭ ʽʥʰʠʭ ʨʫʰʽʾʚ ʚʠʧʫʩʢʘʶʪʴʩʷ ʟʘ ʮʽʥʦʶ ʜʦ 

$19.99. (ʈʠʩʫʥʦʢ 2.3). ɯʛʨʠ ʥʘ Unreal ʟʘʡʤʘʶʪʴ 15.34% ʚʽʜ ʚʩʽʭ ʽʛʦʨ ʥʘ 2021 ʨʽʢ ʫ 

Steam, ʟʘ ʚʝʨʩʽʻʶ Game Developer [13] (ʈʠʩʫʥʦʢ 2.4). 

 

ʈʠʩʫʥʦʢ 2.3 ʎʽʥʠ ʥʘ ʽʛʨʠ ʧʽʜ ʯʘʩ ʚʠʧʫʩʢʫ [13]  
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ʈʠʩʫʥʦʢ 2.4 ɺʽʜʩʦʪʦʢ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʫʰʽʾʚ ʫ Steam ʩʪʘʥʦʤ ʥʘ 2021 ʨʽʢ [13] 

2.2 ʇʦʨʽʚʥʷʥʥʷ Unreal Engine 5 ʟ ʛʦʣʦʚʥʠʤ ʢʦʥʢʫʨʝʥʪʦʤ, Unity. 

Unity ð ʮʝ ʛʦʣʦʚʥʠʡ ʢʦʥʢʫʨʝʥʪ Unreal Engine ʥʘ ʩʴʦʛʦʜʥʽ. ʆʙʠʜʚʘ ʨʫʰʽʾ 

ʤʘʶʪʴ ʩʚʦʾ ʧʝʨʝʚʘʛʠ ʪʘ ʥʝʜʦʣʽʢʠ. Unity ʚʠʢʦʨʠʩʪʦʚʫʻ ʤʦʚʫ ʧʨʦʛʨʘʤʫʚʘʥʥʷ C#, 

ʷʢʘ ʚʚʘʞʘʻʪʴʩʷ ʣʝʛʢʦʶ, ʤʘʻ ʜʫʞʝ ʽʥʪʫʾʪʠʚʥʦ ʟʨʦʟʫʤʽʣʠʡ ʽʥʪʝʨʬʝʡʩ ʪʘ ʧʨʦʩʪʫ 

ʘʨʭʽʪʝʢʪʫʨʫ, ʱʦ ʜʦʟʚʦʣʷʻ ʨʦʟʨʦʙʥʠʢʘʤ ʩʪʚʦʨʶʚʘʪʠ ʽʛʨʠ ʰʚʠʜʢʦ ʪʘ ʝʬʝʢʪʠʚʥʦ. 

ʊʘʢʦʞ Unity ʥʘʜʟʚʠʯʘʡʥʦ ʟʨʫʯʥʠʡ ʜʣʷ ʨʦʟʨʦʙʢʠ 2D ʪʘ ʤʦʙʽʣʴʥʠʭ ʽʛʦʨ. ɺʽʥ 

ʚʽʜʦʤʠʡ ʟʨʫʯʥʠʤ ʽʥʪʝʨʬʝʡʩʦʤ, ʦʪʞʝ ʧʽʜʭʦʜʠʪʴ ʜʣʷ ʧʦʯʘʪʢʽʚʮʽʚ.  

ʋ ʪʦʡ ʞʝ ʯʘʩ, Unreal ʙʽʣʴʰʝ ʧʽʜʭʦʜʠʪʴ ʜʣʷ ʤʘʩʰʪʘʙʥʠʭ ʧʨʦʻʢʪʽʚ ʟ ʷʢʽʩʥʦʶ, 

ʘ ʽʥʦʜʽ ʬʦʪʦʨʝʘʣʽʩʪʠʯʥʦʶ ʛʨʘʬʽʢʦʶ. Unreal ʚʚʘʞʘʻʪʴʩʷ ʨʫʰʽʻʤ ʜʣʷ 

ʚʝʣʠʢʦʙʶʜʞʝʪʥʠʭ ɸɸɸ-ʽʛʦʨ. ɸ ʩʠʩʪʝʤʘ Blueprint ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʶʚʘʪʠ ʩʢʣʘʜʥʽ 

ʘʣʛʦʨʠʪʤʠ, ʥʝ ʟʥʘʶʯʠ ʤʦʚʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʱʦ ʨʦʙʠʪʴ ʡʦʛʦ ʙʽʣʴʰ ʜʦʩʪʫʧʥʠʤ ʜʣʷ 

ʘʥʽʤʘʪʦʨʽʚ, ʭʫʜʦʞʥʠʢʽʚ ʪʘ ʽʥʰʠʭ ʧʨʦʬʝʩʽʡ. 

ɺʽʟʫʘʣʴʥʽ ʝʬʝʢʪʠ  

ʆʙʠʜʚʘ ʨʫʰʽʾ ʩʪʚʦʨʶʶʪʴ ʚʽʟʫʘʣʴʥʽ ʝʬʝʢʪʠ ʜʫʞʝ ʚʠʩʦʢʦʾ ʷʢʦʩʪʽ, ʘʣʝ 

ʚʽʟʫʘʣʴʥʽ ʝʬʝʢʪʠ, ʷʢʽ ʩʪʚʦʨʶʪʴʩʷ ʚ Unreal ʚʚʘʞʘʶʪʴʩʷ ʢʨʘʱʠʤʠ, ʥʽʞ ʚ Unity. 

ʈʝʥʜʝʨʠʥʛ 

Unreal ʧʽʜʪʨʠʤʫʻ ʰʚʠʜʰʠʡ ʨʝʥʜʝʨʠʥʛ, ʥʽʞ Unity 
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ɸʥʽʤʘʮʽʷ 

ɺ Unreal ʽʥʩʪʨʫʤʝʥʪʠ ʘʥʽʤʘʮʽʡ ʩʢʣʘʜʥʽʰʽ, ʙʦ ʨʦʟʨʘʭʦʚʘʥʽ ʥʘ ʧʨʦʬʝʩʽʡʥʠʭ 

ʨʦʟʨʦʙʥʠʢʽʚ ʽʛʦʨ. 

ʄʦʚʘ ʧʨʦʛʨʘʤʫʚʘʥʥʷ  

Unreal Engine ʚʠʢʦʨʠʩʪʦʚʫʻ C++, ʪʦʜʽ ʷʢ Unity ð C#. 

ɯʥʩʪʨʫʤʝʥʪʠ  

ɹʽʣʴʰʽʩʪʴ ʽʥʩʪʨʫʤʝʥʪʽʚ ʚ ʦʙʦʭ ʨʫʰʽʷʭ ʩʭʦʞʽ ʟʘ ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʶ, ʘʣʝ ʻ 

ʪʘʢʽ, ʷʢʽ ʪʨʝʙʘ ʟʛʘʜʘʪʠ ʦʢʨʝʤʦ. ʅʘʧʨʠʢʣʘʜ, ʰʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ. ʉʠʩʪʝʤʘ Behavior 

Tree ʜʦʟʚʦʣʷʻ ʟ ʣʝʛʢʽʩʪʶ ʩʪʚʦʨʶʚʘʪʠ ʩʢʣʘʜʥʽ ʩʮʝʥʘʨʽʾ ʧʦʚʝʜʽʥʢʠ. 

 

ʈʠʩʫʥʦʢ 2.5 Behavior Tree [14] 

ʄʘʩʰʪʘʙ ʧʨʦʻʢʪʫ 

Unity ʜʫʞʝ ʧʦʧʫʣʷʨʥʠʡ ʩʝʨʝʜ ʽʥʜʽ-ʨʦʟʨʦʙʥʠʢʽʚ. ɸ Unreal ð ʩʝʨʝʜ ʚʝʣʠʢʠʭ 

ʩʪʫʜʽʡ, ʅʘ Unreal Marketplace ʙʘʛʘʪʦ ʜʦʜʘʪʢʦʚʠʭ ʧʣʘʛʽʥʽʚ, ʘ ʪʘʢʦʞ ʨʝʩʫʨʩʽʚ, ʷʢʽ 

ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʧʨʦʪʦʪʠʧʽʚ. ʂʦʣʠ ʩʧʨʘʚʘ ʜʦʭʦʜʠʪʴ ʜʦ 
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ʚʝʣʠʢʠʭ ʧʨʦʻʢʪʽʚ, Unreal ʧʽʜʭʦʜʠʪʴ ʥʘʙʘʛʘʪʦ ʙʽʣʴʰʝ, ʦʩʢʽʣʴʢʠ ʚʝʣʠʢʽ ʩʚʽʪʠ ʻ 

ʩʣʘʙʢʠʤ ʤʽʩʮʝʤ ʜʣʷ Unity. 

ʑʝ ʦʜʥʽʻʶ ʧʨʠʯʠʥʦʶ, ʯʦʤʫ ʚʝʣʠʢʽ ʨʦʟʨʦʙʥʠʢʠ ʦʙʠʨʘʶʪʴ Unreal, ʻ ʪʝ, ʱʦ 

ʚʽʥ ʤʘʻ ʚʽʜʢʨʠʪʠʡ ʚʠʭʽʜʥʠʡ ʢʦʜ. ɺʠ ʤʦʞʝʪʝ ʧʝʨʝʧʠʩʘʪʠ ʨʫʰʽʡ ʧʦʚʥʽʩʪʶ ʧʽʜ 

ʚʠʤʦʛʠ ʚʘʰʦʛʦ ʧʨʦʻʢʪʫ. ʊʘʢ ʨʦʙʣʷʪʴ ʙʘʛʘʪʦ ʩʪʫʜʽʡ, ʷʢ, ʥʘʧʨʠʢʣʘʜ, Epic Games 

ʜʣʷ ʛʨʠ ñFortniteò.[15] 

ʂʦʜʫʚʘʥʥʷ 

ʆʙʠʜʚʘ ʨʫʰʽʾ ʤʘʶʪʴ ʧʦʜʽʙʥʠʡ ʚʽʟʫʘʣʴʥʠʡ ʨʝʜʘʢʪʦʨ ʢʦʜʫ (Blueprint ʚ Unreal 

Engine 4 ʪʘ Prefab ʚ Unity). ʆʜʥʘʢ ʚʦʥʠ ʚʽʜʨʽʟʥʷʶʪʴʩʷ: Blueprint ʚ Unreal - ʮʝ 

ʬʨʘʛʤʝʥʪ ʢʦʜʫ, ʩʢʦʤʧʽʣʴʦʚʘʥʠʡ ʢʦʜʦʚʠʤ ʛʝʥʝʨʘʪʦʨʦʤ Unreal ʜʣʷ ʦʪʨʠʤʘʥʥʷ 

ʜʽʡʩʥʦʛʦ ʢʣʘʩʫ C++. Unity's Prefab ð ʮʝ ʧʨʦʩʪʦ ʽʥʩʪʨʫʤʝʥʪ ʽʥʪʝʨʬʝʡʩʫ 

ʢʦʨʠʩʪʫʚʘʯʘ, ʷʢʠʡ ʜʦʧʦʤʘʛʘʻ ʚʘʤ ʟʚ'ʷʟʘʪʠ ʨʽʟʥʽ ʩʢʨʠʧʪʠ ʨʘʟʦʤ. ɺ Unreal ʚʠ 

ʤʦʞʝʪʝ ʩʪʚʦʨʶʚʘʪʠ ʛʨʫ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʣʠʰʝ Blueprint, ʪʦʤʫ ʱʦ ʚʦʥʠ ʻ 

ʧʦʚʥʦʮʽʥʥʠʤʠ ʯʘʩʪʠʥʘʤʠ ʢʦʜʫ. ʁʦʛʦ ʧʝʨʝʚʘʛʘ ʫ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʩʪʘʻ ʦʯʝʚʠʜʥʦʶ 

ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʩʢʣʘʜʥʦʩʪʽ ʽʛʨʦʚʠʭ ʩʮʝʥ. 

ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ 

ɯʟ ʨʦʩʪʦʤ ʽʛʨʦʚʦʛʦ ʩʚʽʪʫ, Unity ʟʙʽʣʴʰʫʻ ʯʘʩ ʚʠʢʦʥʘʥʥʷ, ʪʦʜʽ ʷʢ Unreal 

Engine ʮʴʦʛʦ ʥʝ ʨʦʙʠʪʴ. 

ɺʠʙʽʨ ʤʽʞ Unity ʪʘ Unreal Engine ʟʘʣʝʞʠʪʴ ʚʽʜ ʧʦʪʨʝʙ ʨʦʟʨʦʙʥʠʢʘ ʪʘ ʚʠʤʦʛ 

ʢʦʥʢʨʝʪʥʦʛʦ ʧʨʦʢ̒ʪʫ. ʗʢʱʦ ʧʨʦ̒ʢʪ ʚʠʤʘʛʘʻ ʙʽʣʴʰʦʾ ʛʨʘʬʽʯʥʦʾ ʩʢʣʘʜʥʦʩʪʽ ʪʘ 

ʬʦʪʦʨʝʘʣʽʩʪʠʯʥʦʾ ʛʨʘʬʽʢʠ, ʪʦ Unreal Engine ʤʦʞʝ ʙʫʪʠ ʢʨʘʱʠʤ ʚʠʙʦʨʦʤ. ɸʣʝ 

ʷʢʱʦ ʤʝʪʦʶ ʻ ʩʪʚʦʨʝʥʥʷ ʤʝʥʰʦʾ ʛʨʠ, ʟʦʢʨʝʤʘ ʤʦʙʽʣʴʥʦʾ ʯʠ 2D-ʽʛʨʠ, ʪʦ Unity 

ʤʦʞʝ ʙʫʪʠ ʙʽʣʴʰ ʚʜʘʣʠʤ ʚʠʙʦʨʦʤ. [16] 
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3. ʈʝʘʣʽʟʘʮʽʷ ʛʨʠ ʥʘ Unreal Engine 5 

3.1 ʆʧʠʩ ʛʨʠ 

ʆʩʥʦʚʥʝ ʟʘʚʜʘʥʥʷ ð ʩʪʚʦʨʠʪʠ ʛʨʫ ñʄʦʨʩʴʢʠʡ ʙʽʡò ʥʘ ʥʘ Unreal Engine 5, 

ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʩʠʩʪʝʤʫ ʥʦʜʽʚ Blueprint. 

ɻʨʘ ʫʤʦʚʥʦ ʧʦʜʽʣʷʻʪʴʩʷ ʥʘ 3 ʝʪʘʧʠ: 

¶ ʄʝʥʶ. ʄʝʥʶ ð ʮʝ ʧʝʨʰʝ, ʱʦ ʙʘʯʠʪʴ ʢʦʨʠʩʪʫʚʘʯ. ʅʘ ʝʢʨʘʥʽ ʟôʷʚʣʷʻʪʴʩʷ 

ʜʚʽ ʢʥʦʧʢʠ: ñʇʦʯʘʪʠ ʛʨʫò ʽ ñɺʠʭʽʜò. ʇʽʩʣʷ ʥʘʪʠʩʢʘʥʥʷ ʥʘ ʧʝʨʰʫ, ʤʝʥʶ 

ʟʘʧʨʦʧʦʥʫʻ ʦʙʨʘʪʠ ʩʢʣʘʜʥʽʩʪʴ: ñʉʧʨʦʱʝʥʘò ʽ ñɿʚʠʯʘʡʥʘò. ʇʽʩʣʷ 

ʥʘʪʠʩʢʘʥʥʷ ʥʘ ʜʨʫʛʫ, ʛʨʘ ʟʘʢʨʠʚʘʻʪʴʩʷ. 

¶ ʈʦʟʤʽʱʝʥʥʷ ʢʦʨʘʙʣʽʚ. ʇʽʩʣʷ ʚʠʙʦʨʫ ʩʢʣʘʜʥʦʩʪʽ, ʢʦʨʠʩʪʫʚʘʯʫ ʪʨʝʙʘ 

ʨʦʟʤʽʩʪʠʪʠ ʩʚʦʾ ʢʦʨʘʙʣʽ ʥʘ ʽʛʨʦʚʦʤʫ ʧʦʣʽ 10*10. ɿʘ ʜʦʧʦʤʦʛʦʶ 

ʧʝʨʝʩʫʚʘʥʥʷ ʤʠʰʽ ʤʦʞʥʘ ʦʙʨʘʪʠ ʨʦʟʪʘʰʫʚʘʥʥʷ ʢʦʨʘʙʣʷ. ɿʘ ʜʦʧʦʤʦʛʦʶ 

ʢʥʦʧʢʠ ñRò ʤʦʞʥʘ ʦʙʝʨʪʘʪʠ ʢʦʨʘʙʝʣʴ (ʥʘ 90 ʛʨʘʜʫʩʽʚ ʟʘ 1 ʢʣʽʢ). ʗʢʱʦ 

ʦʙʨʘʥʝ ʨʦʟʪʘʰʫʚʘʥʥʷ ʢʦʨʘʙʣʷ ʥʝʤʦʞʣʠʚʝ, ʢʦʨʘʙʝʣʴ ʧʽʜʩʚʽʯʫʻʪʴʩʷ 

ʯʝʨʚʦʥʠʤ, ʚ ʧʨʦʪʠʣʝʞʥʦʤʫ ʚʠʧʘʜʢʫ ð ʟʝʣʝʥʠʤ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʣʽʚʦʾ 

ʢʣʘʚʽʰʽ ʤʠʰʽ ʤʦʞʥʘ ʧʦʩʪʘʚʠʪʠ ʢʦʨʘʙʝʣʴ, ʷʢʱʦ ʮʝ ʤʦʞʣʠʚʦ. ʊʘʢʦʞ, 

ʜʦʩʪʫʧʥʘ ʬʫʥʢʮʽʷ ʚʠʧʘʜʢʦʚʦʛʦ ʨʦʟʪʘʰʫʚʘʥʥʷ ʚʽʜʨʘʟʫ ʚʩʴʦʛʦ ʬʣʦʪʫ ʥʘ 

ʢʣʘʚʽʰʫ ñGò.  

¶ ɹʠʪʚʘ. ʇʽʩʣʷ ʨʦʟʪʘʰʫʚʘʥʥʷ ʢʦʨʘʙʣʽʚ ʧʦʯʠʥʘʻʪʴʩʷ ñɹʠʪʚʘò ʟ ʰʪʫʯʥʠʤ 

ʽʥʪʝʣʝʢʪʦʤ. ɿôʷʚʣʷʻʪʴʩʷ ʧʫʩʪʝ ʧʦʣʝ ʚʦʨʦʛʘ, ʧʦ ʷʢʦʤʫ ʤʦʞʥʘ ñʩʪʨʽʣʷʪʠò 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʠʰʽ. ʐʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ ʤʦʞʝ ʧʨʘʮʶʚʘʪʠ ʟʘ ʜʚʦʤʘ 

ʩʮʝʥʘʨʽʷʤʠ: ʥʘ ʩʧʨʦʱʝʥʽʡ ʩʢʣʘʜʥʦʩʪʽ ʢʦʞʥʘ ʢʣʽʪʠʥʢʘ ʜʣʷ ʧʦʩʪʨʽʣʫ ʙʫʜʝ 

ʚʠʙʠʨʘʪʠʩʷ ʚʠʧʘʜʢʦʚʦ, ʥʘ ʟʚʠʯʘʡʥʽʡ ð ʚʠʙʽʨ ʢʣʽʪʠʥʢʠ ʙʫʜʝ ʟʘʣʝʞʘʪʠ 

ʚʽʜ ʤʠʥʫʣʠʭ ʚʣʫʯʘʥʴ. ʅʘ ʟʚʠʯʘʡʥʽʡ ʩʢʣʘʜʥʦʩʪʽ ʧʦʚʝʜʽʥʢʘ ʰʪʫʯʥʦʛʦ 

ʽʥʪʝʣʝʢʪʫ ʧʦʜʽʙʥʘ ʜʦ ʣʶʜʩʴʢʦʾ. ɯʥʪʝʣʝʢʪ ʩʪʨʽʣʷʻ ʥʘʚʤʘʥʥʷ, ʧʦʢʠ ʥʝ 

ʚʣʫʯʠʪʴ, ʧʽʩʣʷ ʚʣʫʯʘʥʥʷ ʐɯ ʥʘʤʘʛʘʻʪʴʩʷ ʟʨʦʟʫʤʽʪʠ ʧʦʟʠʮʽʶ ʢʦʨʘʙʣʷ ʽ 

ʙʫʜʝ ʥʘʤʘʛʘʪʠʩʷ ʡʦʛʦ ʟʥʠʱʠʪʠ. ʇʽʩʣʷ ʧʝʨʝʤʦʛʠ ʯʠ ʧʦʨʘʟʢʠ, ʢʦʨʠʩʪʫʚʘʯ 

ʧʦʚʝʨʪʘʻʪʴʩʷ ʥʘ ʝʪʘʧ ʤʝʥʶ. ɺʽʥ ʤʦʞʝ ʘʙʦ ʧʦʯʘʪʠ ʱʝ ʦʜʥʫ ʛʨʫ, ʘʙʦ 

ʟʘʢʨʠʪʠ ʜʦʜʘʪʦʢ. 
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3.2 ʈʝʘʣʽʟʘʮʽʷ. ʆʛʣʷʜ ʢʣʘʩʽʚ. 

ʇʦʯʥʝʤʦ ʟ ʦʩʥʦʚʥʠʭ ʢʣʘʩʽʚ 

1. BP_MainCharacter. ʂʣʘʩ ʧʝʨʩʦʥʘʞʫ. ɼʦʯʽʨʥʽʡ ʢʣʘʩ ʚʙʫʜʦʚʘʥʦʛʦ ʢʣʘʩʫ 

ñCharacterò. ʄʽʩʪʠʪʴ ʩʪʘʥʜʘʨʪʥʠʡ ʢʣʘʩ-ʢʘʤʝʨʫ  ̔ʢʣʘʩ BP_Clipboard () ʟ ʧʦʣʝʤ 

ʚʦʨʦʛʘ (ʈʠʩʫʥʦʢ 3.1.1). ʊʘʢʦʞ ʢʣʘʩ ʤʽʩʪʠʪʴ ʣʦʛʽʢʫ ʟ ʧʝʨʝʩʫʚʘʥʥʷ 

BP_Clipboard (ʈʠʩʫʥʦʢ 3.1.2). 

 

ʈʠʩʫʥʦʢ 3.1.1  BP_MainCharacter 

 

ʈʠʩʫʥʦʢ 3.1.1  ʃʦʛʽʢʘ ʢʣʘʩʫ BP_MainCharacter 

2. BP_MainPlayerController. ʂʣʘʩ ʢʦʥʪʨʦʣʝʨʘ. ɼʦʯʽʨʥʽʡ ʢʣʘʩ ʚʙʫʜʦʚʘʥʦʛʦ ʢʣʘʩʫ 

ñPlayerControllerò. ʄʽʩʪʠʪʴ ʚ ʩʦʙʽ ʢʦʤʧʦʥʝʥʪ ñAC_FieldInteractionò(3). 

 

ʈʠʩʫʥʦʢ 3.2.1  BP_MainPlayerController. 

3. AC_FieldInteraction. ɼʦʯʽʨʥʽʡ ʢʣʘʩ ʚʙʫʜʦʚʘʥʦʛʦ ʢʣʘʩʫ ñActorComponentò. 

ʄʽʩʪʠʪʴ ʥʘʣʘʰʪʫʚʘʥʥʷ ʢʝʨʫʚʘʥʥʷ. ñʏʠʪʘʻò ʥʝʦʙʭʽʜʥʽ ʥʘʪʠʩʢʘʥʥʷ ʢʣʘʚʽʰ ʪʘ 

ʧʦʚʽʜʦʤʣʷʻ ʚʩʽ ʥʝʦʙʭʽʜʥʽ ʢʣʘʩʠ ʧʨʦ ʟʤʽʥʠ (ʈʠʩʫʥʦʢ 3.3.1). ʂʦʞʝʥ ʪʽʢ ʦʥʦʚʣʶʻ 
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ʧʦʟʠʮʽʶ ʤʠʰʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʬʫʥʢʮʽʾ ñUpdateMousePositionò (ʈʠʩʫʥʦʢ 3.3.3), 

ʚʠʨʘʭʦʚʫʻ ʢʦʦʨʜʠʥʘʪʫ ʢʣʽʪʠʥʠ ʥʘ ʧʦʣʽ ʽ ʧʦʚʽʜʦʤʣʷʻ ʧʨʦ ʮʝ ʧʦʣʝ (ʈʠʩʫʥʦʢ 

3.3.2). ʌʫʥʢʮʽʾ ñUpdateMousePositionò ʥʘʜʩʠʣʘʻ ʧʨʦʤʽʥʴ ʚʽʜ ʢʘʤʝʨʠ ʫ ʾʾ 

ʥʘʧʨʷʤʢʫ ʽ ʯʝʢʘʻ ʥʘ ʧʝʨʝʪʠʥ ʟ ʧʦʣʝʤ ʜʣʷ ʛʨʠ. ʇʽʩʣʷ ʮʴʦʛʦ ʧʦ ʢʦʦʨʜʠʥʘʪʘʤ 

ʧʦʣʷ ʽ ʢʦʦʨʜʠʥʘʪʘʤ ʧʝʨʝʪʠʥʫ ʧʨʦʤʽʥʥʷ ʟʥʘʭʦʜʠʪʴ ʢʦʦʨʜʠʥʘʪʫ ʢʣʽʪʠʥʢʠ. 

ʌʫʥʢʮʽʷ ʧʦʚʝʨʪʘʻ ʟʥʘʡʜʝʥʝ ʧʦʣʝ ʽ ʢʦʦʨʜʠʥʘʪʠ ʢʣʽʪʠʥʢʠ. 

 

ʈʠʩʫʥʦʢ 3.3.1  ʃʦʛʽʢʘ ʢʣʘʩʫ AC_FieldInteraction. 

 

ʈʠʩʫʥʦʢ 3.3.2  ʃʦʛ̔ʢʘ ʢʣʘʩʫ AC_FieldInteraction. 

 

ʈʠʩʫʥʦʢ 3.3.2  ʌʫʥʢʮʽʷ UpdateMousePosition. 
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4. BP_FunctionLibrary. ɹʽʙʣʽʦʪʝʢʘ ʬʫʥʢʮʽʡ. ɼʦʯʽʨʥʽʡ ʢʣʘʩ ʚʙʫʜʦʚʘʥʦʛʦ ʢʣʘʩʫ 

ñBlueprintFunctionLibraryò. ʄʽʩʪʠʪʴ ʦʩʥʦʚʥʽ ʫʥʽʚʝʨʩʘʣʴʥʽ ʬʫʥʢʮʽʾ, ʷʢʽ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʫ ʨʽʟʥʠʭ ʢʣʘʩʘʭ ʧʨʦʻʢʪʫ (ʈʠʩʫʥʦʢ 3.4.1). 

ʌʫʥʢʮʽʷ ñPossibleToPlaceò ʧʝʨʝʚʽʨʷʻ, ʯʠ ʤʦʞʥʘ ʚʩʪʘʥʦʚʠʪʠ ʢʦʨʘʙʝʣʴ. 

(ʈʠʩʫʥʦʢ 3.4.2). 

ʌʫʥʢʮʽʷ ñPosIsValidò ʧʝʨʝʚʽʨʷʻ ʯʠ ʥʘʣʝʞʘʪʴ ʢʦʦʨʜʠʥʘʪʠ ʽʛʨʦʚʦʤʫ ʧʦʣʶ 

(ʈʠʩʫʥʦʢ 3.4.3). 

ʌʫʥʢʮʽʷ ñGetAllCordinatesFromFirstò ʽʟ ʦʜʥʽʻʾ ʢʦʦʨʜʠʥʘʪʠ, ʪʠʧʫ ʢʦʨʘʙʣʷ ʽ 

ʥʘʧʨʷʤʫ ʟʥʘʭʦʜʠʪʴ ʫʩʽ ʢʦʦʨʜʠʥʘʪʠ ʢʦʨʘʙʣʷ (ʈʠʩʫʥʦʢ 3.4.4). 

 

ʈʠʩʫʥʦʢ 3.4.1  ʌʫʥʢʮʽʾ ʢʣʘʩʫ ñBlueprintFunctionLibraryò. 

 

ʈʠʩʫʥʦʢ 3.4.2  ʌʫʥʢʮʽ ̫ñPossibleToPlaceò. 

 

ʈʠʩʫʥʦʢ 3.4.3  ʌʫʥʢʮʽʷ ñPosIsValidò. 
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ʈʠʩʫʥʦʢ 3.4.4  ʌʫʥʢʮʽʷ ñGetAllCordinatesFromFirstò. 

5. BP_GameState. ɼʦʯʽʨʥʽʡ ʢʣʘʩ ʚʙʫʜʦʚʘʥʦʛʦ ʢʣʘʩʫ ñGameStateBaseò. ʉʘʤʝ ʮʝʡ 

ʢʣʘʩ ʚʽʜʧʦʚʽʜʘʻ ʟʘ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʛʨʠ. ʂʣʘʩ ʥʘ ʧʦʯʘʪʢʫ ʚʩʪʘʥʦʚʣʶʻ ʟʥʘʯʝʥʥʷ 

ʟʤʽʥʥʦʾ ñGameStateò ʥʘ ñArrangesò, ʮʝ ʝʪʘʧ ʨʦʟʪʘʰʫʚʘʥʥʷ ʢʦʨʘʙʣʽʚ. ʇʽʩʣʷ 

ʮʴʦʛʦ ʩʪʚʦʨʶʻʪʴʩʷ ʦʙôʻʢʪ ʢʣʘʩʫ ñBP_MainFieldò (ʈʠʩʫʥʦʢ 3.5.1). ʇʽʩʣʷ 

ʫʩʧʽʰʥʦʛʦ ʨʦʟʪʘʰʫʚʘʥʥʷ ʬʣʦʪʘ, ʩʧʨʘʮʶʻ ʜʝʣʝʛʘʪ ñShipsPlacedò. ʊʝʧʝʨ 

ʩʪʚʦʨʶʻʪʴʩʷ ʧʦʣʫ ʩʫʧʨʦʪʠʚʥʠʢʘ, ʘ ñGameStateò ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʥʘ ñFightò 

(ʈʠʩʫʥʦʢ 3.5.2-3.5.3). 

ʇʽʩʣʷ ʚʠʢʣʠʢʫ ʜʝʣʝʛʘʪʘ ñOnShotò ʦʙʠʨʘʻʪʴʩʷ ʯʠʷ ʯʝʨʛʘ ʛʨʘʪʠ (ʈʠʩʫʥʦʢ 3.5.4). 

ʗʢʱʦ ʯʝʨʛʘ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ, ʪʦ ʚʠʢʣʠʢʘʻʪʴʩʷ ʬʫʥʢʮʽʷ ñAI Fireò ʫ ʢʣʘʩʽ 

ñAC_ShotAIò (ʈʠʩʫʥʦʢ 3.5.5). ʇʽʩʣʷ ʚʠʢʣʠʢʫ ʜʝʣʝʛʘʪʘ ñ AllShipsDestroyedò 

ñGameStateò ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʥʘ ñGameOverò, ʥʘ ʝʢʨʘʥʽ ʩʪʚʦʶʻʪʴʩʷ ʚʽʜʞʝʪ 

ñWBP_GameOverMenuò (ʈʠʩʫʥʦʢ 3.5.6). 
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ʈʠʩʫʥʦʢ 3.5.1  ʃʦʛʽʢʘ ʢʣʘʩʫ ñBP_GameStateò. 

 

ʈʠʩʫʥʦʢ 3.5.2  ʃʦʛʽʢʘ ʢʣʘʩʫ ñBP_GameStateò. 

 

ʈʠʩʫʥʦʢ 3.5.3  ʃʦʛʽʢʘ ʢʣʘʩʫ ñBP_GameStateò. 

 

ʈʠʩʫʥʦʢ 3.5.4  ʃʦʛʽʢʘ ʢʣʘʩʫ ñBP_GameStateò. 
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ʈʠʩʫʥʦʢ 3.5.5  ʃʦʛʽʢʘ ʢʣʘʩʫ ñBP_GameStateò. 

 

ʈʠʩʫʥʦʢ 3.5.6  ʃʦʛʽʢʘ ʢʣʘʩʫ ñBP_GameStateò. 

 

ʈʠʩʫʥʦʢ 3.5.7  ɿʤʽʥʥʽ ʢʣʘʩʫ ñBP_GameStateò. 

6. BP_ParentField. ɹʘʪʴʢʽʚʩʴʢʠʡ ʢʣʘʩ ʽʛʨʦʚʦʛʦ ʧʦʣʷ. ʋ ConstructionScript 

ʟʘʜʘʻʪʴʩʷ ʩʽʪʢʘ ʧʦʣʷ (ʈʠʩʫʥʦʢ 3.6.1). ʅʘ ʧʦʯʘʪʢʫ ʚʠʢʦʥʘʥʥʷ ʢʣʘʩ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʬʫʥʢʮʽʾ ñImportShipKitò (ʈʠʩʫʥʢʠ 3.6.2-3.6.3) ʽʤʧʦʨʪʫʻ ʩʧʠʩʦʢ ʢʦʨʘʙʣʽʚ ʜʣʷ 

ʛʨʠ ʽʟ ʪʘʙʣʠʮʽ ñDT_ShipKitò (ʈʠʩʫʥʦʢ 3.6.4).  

ɺ ʢʣʘʩʽ BP_ParentField ʙʘʛʘʪʦ ʬʫʥʢʮʽʡ, ʷʢʽ ʙʫʜʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʚ 

ʜʦʯʽʨʥʽʭ ʢʣʘʩʘʭ. 

ʌʫʥʢʮʽʾ: 

¶ ñFieldSetCurrentPosò ʚʠʢʣʠʢʘʻʪʴʩʷ ʧʨʠ ʥʘʚʝʜʝʥʽ ʢʫʨʩʦʨʘ ʥʘ ʢʣʽʪʠʥʢʫ ʧʦʣʷ. 

ɺ ʜʦʯʽʨʥʽʭ ʢʣʘʩʘʭ ʧʝʨʝʧʠʩʫʻʪʴʩʷ (ʈʠʩʫʥʦʢ 3.6.5). 

¶ ñField Actionò ʚʠʢʣʠʢʘʻʪʴʩʷ ʧʨʠ ʥʘʪʠʩʢʘʥʽ ʥʘ ʢʣʽʪʠʥʢʫ ʧʦʣʷ. ɺ ʜʦʯʽʨʥʽʭ 

ʢʣʘʩʘʭ ʧʝʨʝʧʠʩʫʻʪʴʩʷ (ʈʠʩʫʥʦʢ 3.6.6). 
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¶ ñGet Neighboursò ʟʥʘʭʦʜʠʪʴ ʫʩʽ ʢʣʽʪʠʥʢʠ ñʩʫʩʽʜʠò ʟ ʜʘʥʦʶ (ʈʠʩʫʥʦʢ 3.6.7). 

¶ ñPossible To Place On Fieldò ʧʝʨʝʚʽʨʷʻ ʯʠ ʥʝʤʘ ʢʣʽʪʠʥʦʢ ʜʘʥʦʛʦ ʢʦʨʘʙʣʷ 

ʩʝʨʝʜ ʟʘʧʦʚʥʝʥʠʭ, ʪʦʙʪʦ ʧʝʨʝʚʽʨʷʻ, ʯʠ ʤʦʞʣʠʚʦ ʧʦʩʪʘʚʠʪʠ ʢʦʨʘʙʝʣʴ 

(ʈʠʩʫʥʦʢ 3.6.8). 

¶ ñClear Fieldò ʆʯʠʱʫʻ ʧʦʣʝ ʚʽʜ ʢʦʨʘʙʣʽʚ. ɿʘʥʦʚʦ ʽʤʧʦʨʪʫʻ ʩʧʠʩʦʢ ʥʝ 

ʨʦʟʩʪʘʚʣʝʥʠʭ ʢʦʨʘʙʣʽʚ (ʈʠʩʫʥʦʢ 3.6.9). 

¶ ñPop Next Ship to Addò ɺʠʣʫʯʘʻ ʽ ʧʦʚʝʨʪʘʻ ʦʜʠʥ ʢʦʨʘʙʝʣʴ ʽʟ ʩʧʠʩʢʫ ʥʝ 

ʨʦʟʩʪʘʚʣʝʥʠʭ ʢʦʨʘʙʣʽʚ (ʈʠʩʫʥʦʢ 3.6.10). 

¶ ñSetCurrentShipò ʚʩʪʘʥʦʚʣʶʻ ʟʤʽʥʥʫ ʧʦʪʦʯʥʦʛʦ ʢʦʨʘʙʣʷ ʪʘ ʚʠʢʣʠʢʘʻ 

ʜʝʣʝʛʘʪ ñOnAllShipsPlacedò, ʷʢʱʦ ʧʦʪʦʯʥʦʛʦ ʢʦʨʘʙʣʷ ʥʝʤʘʻ (ʈʠʩʫʥʦʢ 

3.6.11).  

¶ ñGenerate Randomò ʟʥʘʭʦʜʠʪʴ ʚʠʧʘʜʢʦʚʫ ʨʦʟʩʪʘʥʦʚʢʫ ʬʣʦʪʫ (ʈʠʩʫʥʦʢ 

3.6.12-3.6.13). 

¶ ñPlace Shipò ɼʦʜʘʻ ʢʣʽʪʠʥʢʠ, ʷʢʽ ʟʘʡʤʘʻ ʧʦʩʪʘʣʝʥʠʡ ʢʦʨʘʙʝʣʴ ʜʦ ʤʘʩʠʚʫ, 

ʜʦʜʘʻ ʜʘʥʽ ʢʦʨʘʙʣ ̫ʜʦ ʚʽʜʧʦʚʽʜʥʦʛʦ ʤʘʩʠʚʫ (ʈʠʩʫʥʦʢ 3.6.14).  

¶ ñGet Location From Fieldò ʢʦʥʚʝʨʪʫʻ ʧʦʟʠʮʽʶ ʥʘ ʧʦʣʽ ʚ ʣʦʢʘʣʴʥʽ 

ʢʦʦʨʜʠʥʘʪʠ (ʈʠʩʫʥʦʢ 3.6.15). 

¶ ñGet Ship Location From Fieldò ʢʦʥʚʝʨʪʫʻ ʧʦʟʠʮʽʶ ʢʦʨʘʙʣʷ ʥʘ ʧʦʣʽ ʚ 

ʣʦʢʘʣʴʥʽ ʢʦʦʨʜʠʥʘʪʠ (ʈʠʩʫʥʦʢ 3.6.16). 

¶ ñShotò ʨʦʙʠʪʴ ñʧʦʩʪʨʽʣò: ʧʝʨʝʚʽʨʷʻ ʢʦʦʨʜʠʥʘʪʠ, ʩʪʚʦʨʶʻ ʚʽʜʧʦʚʽʜʥʫ ʤʽʪʢʫ 

ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʣʫʯʘʥʥʷ, ʩʪʚʦʨʶʻ ʝʬʝʢʪʠ, ʚʠʢʣʠʢʘʻ ʜʝʣʝʛʘʪ ñOnShotò, 

ʧʦʚʝʨʪʘʻ ʫʩʧʽʰʥʽʩʪʴ ʧʦʩʪʨʽʣʫ, ʯʠ ʻ ʚʣʫʯʘʥʥʷ, ʯʠ ʻ ʟʥʠʱʝʥʥʷ ʢʦʨʘʙʣʷ 

(ʈʠʩʫʥʦʢ 3.6.17-3.6.19). 

¶ ñUpdate Shipsò ɺʽʜʤʽʯʘʻ ʚʩʽ ʩʫʩʽʜʥʽ ʢʣʽʪʠʥʢʠ ʟʥʠʱʝʥʦʛʦ ʢʦʨʘʙʣʷ (ʈʠʩʫʥʦʢ 

3.6.20-3.6.21). 

¶ ñSpawn Effectsò ʉʪʚʦʨʶʻ ʝʬʝʢʪʠ ʥʘ ʢʦʦʨʜʠʥʘʪʘʭ. ɺ ʜʦʯʽʨʥʽʭ ʢʣʘʩʘʭ 

ʧʝʨʝʧʠʩʫʻʪʴʩʷ (ʈʠʩʫʥʦʢ 3.6.22). 
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ɿʤʽʥʥʽ (ʈʠʩʫʥʦʢ 3.6.23): 

¶ Field ʟʙʝʨʽʛʘʻ ʩʪʚʦʨʝʥʽ ʩʪʽʥʢʠ ʧʦʣʷ.  

¶ FilledCells ʟʙʝʨʽʛʘʻ ʢʣʽʪʠʥʢʠ, ʥʘ ʷʢʠʭ ʻ ʢʦʨʘʙʣʽ. 

¶ DataShipKit ʤʽʩʪʠʪʴ ʪʘʙʣʠʮʶ ʢʦʨʘʙʣʽʚ. 

¶ Ship Kit ʟʙʝʨʽʛʘʻ ʥʝ ʨʦʟʩʪʘʚʣʝʥʽ ʢʦʨʘʙʣʽ. 

¶ CurrentShip ʟʙʝʨʽʛʘʻ ʚʠʙʨʘʥʠʡ ʢʦʨʘʙʝʣʴ. 

¶ Ships ʟʙʝʨʽʛʘʻ ʜʘʥʽ ʩʪʚʦʨʝʥʠʭ ʢʦʨʘʙʣʽʚ. 

¶ CheckedCells ʟʙʝʨʽʛʘʻ ʧʝʨʝʚʽʨʝʥʽ ʢʣʽʪʠʥʢʠ ʧʦʣʷ. 

¶ Hits ʟʙʝʨʽʛʘʻ ʩʪʚʦʨʝʥʽ ʤʽʪʢʠ ʚʣʫʯʘʥʥʷ. 

ɼʠʩʧʘʪʯʝʨʠ (ʜʝʣʝʛʘʪʠ): 

¶ OnAllShipsPlaced ʚʠʢʣʠʢʘʻʪʴʩʷ, ʢʦʣʠ ʢʦʨʠʩʪʫʚʘʯ ʨʦʟʪʘʰʫʚʘʚ ʚʩʽ 

ʢʦʨʘʙʣʽ. 

¶ OnAllShipsDestroyed ʚʠʢʣʠʢʘʻʪʴʩʷ, ʢʦʣʠ ʚʩʽ ʢʦʨʘʙʣʽ ʦʜʥʽʻʾ ʟ ʢʦʤʘʥʜ ʙʫʚ 

ʟʥʠɦʝʥʽ. 

¶ OnShot ʚʠʢʣʠʢʘʻʪʴʩʷ, ʢʦʣʠ ʦʜʠʥ ʟ ʛʨʘʚʮʽʚ ñʩʪʨʽʣʷʻò. 

 

ʈʠʩʫʥʦʢ 3.6.1  ʃʦʛʽʢʘ ʢʣʘʩʫ ñBP_ParentFieldò. 
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ʈʠʩʫʥʦʢ 3.6.2  ʃʦʛʽʢʘ ʢʣʘʩʫ ñBP_ParentFieldò.

ʈʠʩʫʥʦʢ 3.6.3  ʃʦʛʽʢʘ ʢʣʘʩʫ ñBP_ParentFieldò. 

 

ʈʠʩʫʥʦʢ 3.6.4  ʊʘʙʣʠʮʷ ñDT_ShipKitò. 
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ʈʠʩʫʥʦʢ 3.6.5  ʌʫʥʢʮʽʷ ñField Set Current Posò ʢʣʘʩʫ ñ BP_ParentFieldò. 

 

ʈʠʩʫʥʦʢ 3.6.6  ʌʫʥʢʮʽʷ ñField Actionò ʢʣʘʩʫ ñ BP_ParentFieldò. 

 

ʈʠʩʫʥʦʢ 3.6.7  ʌʫʥʢʮʽʷ ñGet Neighboursò ʢʣʘʩʫ ñ BP_ParentFieldò. 
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ʈʠʩʫʥʦʢ 3.6.8  ʌʫʥʢʮʽʷ ñPossible To Place On Fieldò ʢʣʘʩʫ ñBP_ParentFieldò. 

 

ʈʠʩʫʥʦʢ 3.6.9  ʌʫʥʢʮʽʷ ñClear Fieldò ʢʣʘʩʫ ñBP_ParentFieldò. 

 

ʈʠʩʫʥʦʢ 3.6.10  ʌʫʥʢʮʽʷ ñPop Next Ship to Addò ʢʣʘʩʫ ñBP_ParentFieldò. 

 

ʈʠʩʫʥʦʢ 3.6.11  ʌʫʥʢʮʽʷ ñSetCurrentShipò ʢʣʘʩʫ ñBP_ParentFieldò. 



30 

 

ʈʠʩʫʥʦʢ 3.6.12  ʌʫʥʢʮʽʷ ñGenerate Randomò ʢʣʘʩʫ ñBP_ParentFieldò. 

 

ʈʠʩʫʥʦʢ 3.6.13  ʌʫʥʢʮʽʷ ñGenerate Randomò ʢʣʘʩʫ ñBP_ParentFieldò. 

 

ʈʠʩʫʥʦʢ 3.6.14  ʌʫʥʢʮʽʷ ñPlace Shipò ʢʣʘʩʫ ñBP_ParentFieldò. 
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ʈʠʩʫʥʦʢ 3.6.15  ʌʫʥʢʮʽʷ ñGet Location From Fieldò ʢʣʘʩʫ ñBP_ParentFieldò. 

 

ʈʠʩʫʥʦʢ 3.6.16  ʌʫʥʢʮʽʷ ñGet Ship Location From Fieldò ʢʣʘʩʫ ñBP_ParentFieldò. 

 

ʈʠʩʫʥʦʢ 3.6.17  ʌʫʥʢʮʽʷ ñShotò ʢʣʘʩʫ ñBP_ParentFieldò. 
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ʈʠʩʫʥʦʢ 3.6.18  ʌʫʥʢʮʽʷ ñShotò ʢʣʘʩʫ ñBP_ParentFieldò. 

 

ʈʠʩʫʥʦʢ 3.6.19  ʌʫʥʢʮʽʷ ñShotò ʢʣʘʩʫ ñBP_ParentFieldò. 

 

ʈʠʩʫʥʦʢ 3.6.20  ʌʫʥʢʮʽʷ ñUpdate Shipsò ʢʣʘʩʫ ñBP_ParentFieldò. 
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ʈʠʩʫʥʦʢ 3.6.21  ʌʫʥʢʮʽʷ ñUpdate Shipsò ʢʣʘʩʫ ñBP_ParentFieldò. 

 

ʈʠʩʫʥʦʢ 3.6.22  ʌʫʥʢʮʽʷ ñUpdate Shipsò ʢʣʘʩʫ ñBP_ParentFieldò. 
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ʈʠʩʫʥʦʢ 3.6.22  ʌʫʥʢʮʽʷ ñSpawn Effectsò ʢʣʘʩʫ ñBP_ParentFieldò. 

 

ʈʠʩʫʥʦʢ 3.6.23  ɿʤʽʥʥʽ ʢʣʘʩʫ ñBP_ParentFieldò. 

 

ʈʠʩʫʥʦʢ 3.6.24  ɼʠʩʧʘʪʯʝʨʠ ʢʣʘʩʫ ñBP_ParentFieldò. 

7. BP_MainField. ʂʣʘʩ ʥʘʩʣʽʜʫʻʪʴʩʷ ʚʽʜ ʢʣʘʩʫ ñBP_ParentFieldò. 

ʌʫʥʢʮʽʾ: 

¶ ñFieldSetCurrentPosò ʇʝʨʝʚʠʟʥʘʯʘʻ ʬʫʥʢʮʽʶ ʙʘʪʴʢʽʚʩʴʛʦ ʢʣʘʩʫ. ʈʦʟʤʽʱʫ̒  

ñʧʨʦʟʦʨʠʡò ʢʦʨʘʙʣʷ ʥʘ ʧʦʣʽ (ʈʠʩʫʥʦʢ 3.7.1).  

¶ ñFieldActionò ʇʝʨʝʚʠʟʥʘʯʘʻ ʬʫʥʢʮʽʶ ʙʘʪʴʢʽʚʩʴʛʦ ʢʣʘʩʫ. ʈʦʟʤʽʱʫʻ 

ʢʦʨʘʙʝʣɹ ʥʘ ʧʦʣʽ (ʈʠʩʫʥʦʢ 3.7.2). 

¶ ñClearFieldò ʇʝʨʝʚʠʟʥʘʯʘʻ ʬʫʥʢʮʽʶ ʙʘʪʴʢʽʚʩʴʛʦ ʢʣʘʩʫ. ɺʠʢʣʠʢʘʻ 

ʬʫʥʢʮʽʶ ʙʘʪʴʢʽʚʩʴʢʦʛʦ ʢʣʘʩʫ, ʚʠʜʘʣʷʻ ʩʪʚʦʨʝʥʽ ʢʦʨʘʙʣʽ (ʈʠʩʫʥʦʢ 3.7.3). 

¶ ñSetCurrentShipò ʇʝʨʝʚʠʟʥʘʯʘʻ ʬʫʥʢʮʽʶ ʙʘʪʴʢʽʚʩʴʛʦ ʢʣʘʩʫ. ɺʠʢʣʠʢʘʻ 

ʬʫʥʢʮʽʶ ʙʘʪʴʢʽʚʩʴʢʦʛʦ ʢʣʘʩʫ, ʦʥʦʚʣʶʻ ʨʦʟʪʘh ʫʚʘʥʥʷ ʧʨʦʟʦʨʦʛʦ ʢʦʨʘʙʣʷ 

(ʈʠʩʫʥʦʢ 3.7.4).  

¶ ñPlaceShipò ʇʝʨʝʚʠʟʥʘʯʘʻ ʬʫʥʢʮʽʶ ʙʘʪʴʢʽʚʩʴʛʦ ʢʣʘʩʫ. ɺʠʢʣʠʢʘʻ ʬʫʥʢʮʽʶ 

ʙʘʪʴʢʽʚʩʴʢʦʛʦ ʢʣʘʩʫ, ʩʪʚʦʨʶʻ ʢʦʨʘʙʝʣʴ (ʈʠʩʫʥʦʢ 3.7.5). 

¶ ñSpawn Effectsò ʇʝʨʝʚʠʟʥʘʯʘʻ ʬʫʥʢʮʽʶ ʙʘʪʴʢʽʚʩʴʛʦ ʢʣʘʩʫ. ʉʪʚʦʨʶʻ 

ʝʬʝʢʪʠ (ʈʠʩʫʥʦʢ 3.7.6). 
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ʈʠʩʫʥʦʢ 3.7.1  ʌʫʥʢʮʽʷ ñField Set Current Posò ʢʣʘʩʫ ñBP_MainFieldò. 

ʈʠʩʫʥʦʢ 3.7.2  ʌʫʥʢʮʽʷ ñField Actionò ʢʣʘʩʫ ñBP_MainFieldò. 

ʈʠʩʫʥʦʢ 3.7.3  ʌʫʥʢʮʽʷ ñClear Fieldò ʢʣʘʩʫ ñBP_MainFieldò. 

 

ʈʠʩʫʥʦʢ 3.7.4  ʌʫʥʢʮʽʷ ñSetCurrentShipò ʢʣʘʩʫ ñBP_MainFieldò. 
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ʈʠʩʫʥʦʢ 3.7.5  ʌʫʥʢʮʽʷ ñPlaceShipò ʢʣʘʩʫ ñBP_MainFieldò. 

 

ʈʠʩʫʥʦʢ 3.7.6  ʌʫʥʢʮʽʷ ñ Spawn Effectsò ʢʣʘʩʫ ñBP_MainFieldò. 

8. BP_EnemyField. ʂʣʘʩ ʥʘʩʣʽʜʫʻʪʴʩʷ ʚʽʜ ʢʣʘʩʫ ñBP_ParentFieldò. ʅʘ ʩʪʘʨʪʽ 

ʚʠʢʦʥʘʥʥʷ ʟʘʧʫʩʢʘʻ ʬʫʥʢʮʽʶ ʙʘʪʴʢʽʚʩʴʢʦʛʦ ʢʣʘʩʘ (ʈʠʩʫʥʦʢ 3.8.1). 

ʌʫʥʢʮʽʾ: 

Å ñFieldSetCurrentPosò ʇʝʨʝʚʠʟʥʘʯʘʻ ʬʫʥʢʮʽʶ ʙʘʪʴʢʽʚʩʴʛʦ ʢʣʘʩʫ. ʈʦʟʤʽʱʫʻ 

ʧʨʠʮʽʣ ʥʘ ʧʦʣʽ (ʈʠʩʫʥʦʢ 3.8.2-3.8.3).  

Å ñFieldActionò ʇʝʨʝʚʠʟʥʘʯʘʻ ʬʫʥʢʮʽʶ ʙʘʪʴʢʽʚʩʴʛʦ ʢʣʘʩʫ. ɿʜʽʡʩʥʶʻ ʧʦʩʪʨʽʣ 

(ʈʠʩʫʥʦʢ 3.8.4). 

Å ñSpawn Effectsò ʇʝʨʝʚʠʟʥʘʯʘʻ ʬʫʥʢʮʽʶ ʙʘʪʴʢʽʚʩʴʛʦ ʢʣʘʩʫ. ʉʪʚʦʨʶʻ 

ʝʬʝʢʪʠ (ʈʠʩʫʥʦʢ 3.8.5). 
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ʈʠʩʫʥʦʢ 3.8.1  ʂʣʘʩ ñBP_EnemyFieldò. 

 

ʈʠʩʫʥʦʢ 3.8.2  ʌʫʥʢʮʽʷ ñFieldSetCurrentPosò ʢʣʘʩʫ ñBP_EnemyFieldò. 

 

ʈʠʩʫʥʦʢ 3.8.3  ʌʫʥʢʮʽʷ ñFieldSetCurrentPosò ʢʣʘʩʫ ñBP_EnemyFieldò. 

 

ʈʠʩʫʥʦʢ 3.8.4  ʌʫʥʢʮʽʷ ñFieldActionò ʢʣʘʩʫ ñBP_EnemyFieldò. 




























