
 

ʄɯʅɯʉʊɽʈʉʊɺʆ ʆʉɺɯʊʀ ɯ ʅɸʋʂʀ ʋʂʈɸɰʅʀ 

ʏʦʨʥʦʤʦʨʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ʇʝʪʨʘ ʄʦʛʠʣʠ 

ʌʘʢʫʣʴʪʝʪ ʢʦʤʧôʁ ʪʝʨʥʠʭ ʥʘʫʢ 

ʂʘʬʝʜʨʘ ʽʥʞʝʥʝʨʽʾ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

 

ɼʆʇʋʑɽʅʆ ɼʆ ɿɸʍʀʉʊʋ  

ɿʘʚʽʜʫʚʘʯ ʢʘʬʝʜʨʠ ʽʥʞʝʥʝʨʽʾ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

___________ ɭʚʛʝʥ ɼɸɺʀɼɽʅʂʆ 

«___» _________ 2026 ʨ. 

 

ʂɺɸʃɯʌɯʂɸʎɯʁʅɸ ʈʆɹʆʊɸ 

ʅɸ ɿɼʆɹʋʊʊʗ ʆʉɺɯʊʅʔʆɻʆ ʉʊʋʇɽʅʗ ɹɸʂɸʃɸɺʈɸ 

ɯʅʊɽʃɽʂʊʋɸʃʔʅʀʁ ɺɽɹʉɽʈɺɯʉ ɼʃʗ ɻɽʅɽʈɸʎɯɰ 

ʇɽʈʉʆʅɸʃɯɿʆɺɸʅʀʍ ʅɸʉʊɯʃʔʅʀʍ ɯɻʆʈ 

ʉʧʝʮʽʘʣʴʥʽʩʪʴ 121 ɯʥʞʝʥʝʨʽʷ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʆʩʚʽʪʥʷ ʧʨʦʛʨʘʤʘ çɯʥʞʝʥʝʨʽʷ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷè 

 

 
ɿʜʦʙʫʚʘʯ  ______________ 

 

ʈʦʙʝʨʪ ɸʁʈɸʇɽʊʗʅ 

  «__» ________ 2026 ʨ. 

ʂʝʨʽʚʥʠʢ ʨʦʙʦʪʠ 

ʜ-ʨʢʘ ʪʝʭʥ. ʥʘʫʢ, 

ʧʨʦʬʝʩʦʨʢʘ 

 

 

 

______________ 

 

 

 

 

ɸʣʴʦʥʘ ʐɺɽɼ 

  «__» ________ 2026 ʨ. 

 

 

 

ʄʠʢʦʣʘʾʚ ï 2026  



 

ɿʘʚʜʘʥʥʷ ʥʘ ʚʠʢʦʥʘʥʥʷ ʢʚʘʣʽʬʽʢʘʮʽʡʥʦʾ ʨʦʙʦʪʠ 

ʏʦʨʥʦʤʦʨʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ʇʝʪʨʘ ʄʦʛʠʣʠ 

ʌʘʢʫʣʴʪʝʪ    ʂʦʤʧôʶʪʝʨʥʠʭ ʥʘʫʢ  

ʂʘʬʝʜʨʘ    ɯʥʞʝʥʝʨʽʾ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ  

ʈʽʚʝʥʴ ʚʠʱʦʾ ʦʩʚʽʪʠ    ʇʝʨʰʠʡ (ʙʘʢʘʣʘʚʨʩʴʢʠʡ)  

ʆʩʚʽʪʥʽʡ ʩʪʫʧʽʥʴ    ɹʘʢʘʣʘʚʨ  

ʉʧʝʮʽʘʣʴʥʽʩʪʴ    121 ɯʥʞʝʥʝʨʽʷ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ  

ʆʩʚʽʪʥʷ ʧʨʦʛʨʘʤʘ  

  

  

  

  

  

  ɯʥʞʝʥʝʨʽʷ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ  

ɿɸʊɺɽʈɼɾʋʖ  

ɿʘʚʽʜʫʚʘʯ ʢʘʬʝʜʨʠ ʽʥʞʝʥʝʨʽʾ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ  

_________ ɭʚʛʝʥ ɼɸɺʀɼɽʅʂʆ 

«        è __________ 2026 ʨ.  

ɿɸɺɼɸʅʅʗ  

ʥʘ ʢʚʘʣʽʬʽʢʘʮʽʡʥʫ ʙʘʢʘʣʘʚʨʩʴʢʫ ʨʦʙʦʪʫ ʟʜʦʙʫʚʘʯʘ  

ɸʡʨʘʧʝʪʷʥʘ ʈʦʙʝʨʪʘ 

 

1. ʊʝʤʘ ʢʚʘʣʽʬʽʢʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ɯʥʪʝʣʝʢʪʫʘʣʴʥʠʡ ʚʝʙʩʝʨʚʽʩ ʜʣʷ ʛʝʥʝʨʘʮʽʾ 

ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʠʭ ʥʘʩʪʽʣʴʥʠʭ ʽʛʦʨ ʟʘʪʚʝʨʜʞʝʥʘ ʥʘʢʘʟʦʤ ʨʝʢʪʦʨʘ ʏʅʋ ʽʤ. ʇʝʪʨʘ 

ʄʦʛʠʣʠ ˉ 345 ʚʽʜ ç26è ʛʨʫʜʥʷ 2025 ʨ. 

2. ʉʪʨʦʢ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʢʚʘʣʽʬʽʢʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ç__è ʯʝʨʚʥʷ 2026 ʨ. 

3. ʆʯʽʢʫʚʘʥʠʡ ʨʝʟʫʣʴʪʘʪ ʨʦʙʦʪʠ ʪʘ ʧʦʯʘʪʢʦʚʽ ʜʘʥʽ, ̫ ʢʱʦ ʪʘʢʽ ʧʦʪʨʽʙʥʽ. 

ʆʯʽʢʫʚʘʥʠʤ ʨʝʟʫʣʴʪʘʪʦʤ ʨʦʙʦʪʠ ʻ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʡ ʚʝʙʩʝʨʚʽʩ ʜʣʷ ʛʝʥʝʨʘʮʽʾ 

ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʠʭ ʥʘʩʪʽʣʴʥʠʭ ʽʛʦʨ, ʷʢʠʡ ʟʘʙʝʟʧʝʯʫʻ ʬʦʨʤʫʚʘʥʥʷ ʽʛʨʦʚʦʛʦ ʢʦʥʪʝʥʪʫ, 

ʚʽʜʦʙʨʘʞʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʛʝʥʝʨʘʮʽʾ ʫ ʚʝʙʽʥʪʝʨʬʝʡʩʽ ʪʘ ʟʙʝʨʝʞʝʥʥʷ ʩʬʦʨʤʦʚʘʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ ʚ ʦʙʣʽʢʦʚʦʤʫ ʟʘʧʠʩʽ ʢʦʨʠʩʪʫʚʘʯʘ. 



 

ʩʽʯʥʷ 

ʇʝʨʝʣʽʢ ʧʠʪʘʥʴ, ʱʦ ʧʽʜʣʷʛʘʶʪʴ ʨʦʟʨʦʙʮʽ: ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʝʜʤʝʪʥʦʾ ʛʘʣʫʟʽ ʪʘ 

ʘʥʘʣʽʟ ʽʩʥʫʶʯʠʭ ʨʽʰʝʥʴ; ʬʦʨʤʫʚʘʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʽ ʥʝʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʚʠʤʦʛ 

ʜʦ ʚʝʙʩʝʨʚʽʩʫ; ʧʨʦʻʢʪʫʚʘʥʥʷ ʘʣʛʦʨʠʪʤʫ ʛʝʥʝʨʘʮʽʾ, ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʧʦʪʦʢʽʚ, 

ʘʨʭʽʪʝʢʪʫʨʠ ʚʝʙʩʝʨʚʽʩʫ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʤʦʜʝʣʽ ʙʘʟʠ ʜʘʥʠʭ; ʨʝʘʣʽʟʘʮʽʷ ʢʣʽʻʥʪʩʴʢʦʾ 

ʪʘ ʩʝʨʚʝʨʥʦʾ ʯʘʩʪʠʥ ʚʝʙʩʝʨʚʽʩʫ; ʨʝʘʣʽʟʘʮʽʷ ʤʦʜʫʣʷ ʬʦʥʦʚʦʾ ʦʙʨʦʙʢʠ ʪʘ ʧʦʝʪʘʧʥʦʛʦ 

ʧʨʦʮʝʩʫ ʛʝʥʝʨʘʮʽʾ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʦʾ ʛʨʠ ʽ ʾʾ ʮʠʬʨʦʚʠʭ ʤʘʪʝʨʽʘʣʽʚ; 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʠʩʪʝʤʠ ʘʚʪʝʥʪʠʬʽʢʘʮʽʾ ʪʘ ʨʦʟʤʝʞʫʚʘʥʥʷ ʜʦʩʪʫʧʫ; ʨʝʘʣʽʟʘʮʽʷ 

ʤʝʭʘʥʽʟʤʽʚ ʚʽʜʦʙʨʘʞʝʥʥʷ, ʟʙʝʨʝʞʝʥʥʷ ʪʘ ʝʢʩʧʦʨʪʫ ʨʝʟʫʣʴʪʘʪʽʚ ʛʝʥʝʨʘʮʽʾ; 

ʦʧʨʘʮʶʚʘʥʥʷ ʤʝʭʘʥʽʟʤʫ ʜʦʩʪʫʧʫ ʜʦ ʛʝʥʝʨʘʮʽʾ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʙʝʟʢʦʰʪʦʚʥʦʛʦ ʪʘ 

ʧʣʘʪʥʦʛʦ ʨʝʞʠʤʽʚ; ʧʨʦʚʝʜʝʥʥʷ ʪʝʩʪʫʚʘʥʥʷ ʚʝʙʩʝʨʚʽʩʫ. 

ʇʝʨʝʣʽʢ ʛʨʘʬʽʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ: 

ʇʨʝʟʝʥʪʘʮʽʷ 

4. ʂʦʥʩʫʣʴʪʘʥʪʠ: 

ʂʦʥʩʫʣʴʪʘʥʪ ʂʘʬʝʜʨʘ (ʦʨʛʘʥʽʟʘʮʽʷ) ʏʘʩʪʠʥʘ ʨʦʙʦʪʠ 

   

   

   

ɼʘʪʘ ʚʠʜʘʯʽ ʟʘʚʜʘʥʥʷ ç12» ________ 2026 ʨ. 

 

  



 

ʂɸʃɽʅɼɸʈʅʀʁ ʇʃɸʅ 

ʚʠʢʦʥʘʥʥʷ ʢʚʘʣʽʬʽʢʘʮʽʡʥʦʾ ʨʦʙʦʪʠ 

ʊʝʤʘ: ɯʥʪʝʣʝʢʪʫʘʣʴʥʠʡ ʚʝʙʩʝʨʚʽʩ ʜʣʷ ʛʝʥʝʨʘʮʽʾ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʠʭ 

ʥʘʩʪʽʣʴʥʠʭ ʽʛʦʨ 

ˉ  ʅʘʡʤʝʥʫʚʘʥʥʷ ʨʦʙʦʪʠ  ʇʦʯʘʪʦʢ  ɿʘʢʽʥʯʝʥʥʷ  ʇʨʠʤʽʪʢʠ  

1.  ʈʦʟʨʦʙʣʝʥʥʷ ʪʘ ʟʘʪʚʝʨʜʞʝʥʥʷ 

ʟʘʚʜʘʥʥʷ ʥʘ ʚʠʢʦʥʘʥʥʷ ʂɹʈ 
12.01.2026 13.01.2026 ɺʠʢʦʥʘʥʦ 

2.  ʆʛʣʷʜ ʣʽʪʝʨʘʪʫʨʠ ʟʘ ʪʝʤʦʶ ʨʦʙʦʪʠ 19.01.2026 23.01.2026 ɺʠʢʦʥʘʥʦ 

3.  ʉʢʣʘʜʘʥʥʷ ʢʘʣʝʥʜʘʨʥʦʛʦ ʧʣʘʥʫ ʂɹʈ 26.01.2026 27.01.2026 ɺʠʢʦʥʘʥʦ 

4.  ɸʥʘʣʽʟ ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ  ʪʘ 
ʚʠʟʥʘʯʝʥʥʷ ʚʠʤʦʛ ʜʦ ʚʝʙʟʘʩʪʦʩʫʥʢʫ 

02.02.2026 06.02.2026 ɺʠʢʦʥʘʥʦ 

5.  ʈʦʟʨʦʙʣʝʥʥʷ ʧʨʦʻʢʪʥʠʭ ʨʽʰʝʥʴ ʜʦ 

ʂɹʈ 
09.02.2026 27.02.2026 ɺʠʢʦʥʘʥʦ 

6.  ʄʦʜʝʣʶʚʘʥʥʷ ʪʘ ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʇɿ  
(ʧʨʦʻʢʪʫʚʘʥʥʷ ʙʘʟʠ ʜʘʥʠʭ, API) 

02.03.2026 13.03.2026 ɺʠʢʦʥʘʥʦ 

7.  ʂʦʜʫʚʘʥʥʷ, ʪʝʩʪʫʚʘʥʥʷ ʪʘ ʘʧʨʦʙʘʮʽʷ 
ʨʦʟʨʦʙʣʝʥʦʛʦ ʇɿ, ʘʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ 

ʪʝʩʪʫʚʘʥʥʷ 

16.03.2026 15.05.2026 ɺʠʢʦʥʘʥʦ 

8.  ʆʬʦʨʤʣʝʥʥʷ ʂɹʈ ʪʘ ʧʨʝʟʝʥʪʘʮʽʾ 18.05.2026 25.05.2026 ɺʠʢʦʥʘʥʦ 

9.  ɺʽʜʛʫʢ ʢʝʨʽʚʥʠʢʘ ʂɹʈ 26.05.2026 26.05.2026 ɺʠʢʦʥʘʥʦ 

10.  ʇʦʧʝʨʝʜʥʽʡ ʟʘʭʠʩʪ ʂɹʈ 27.05.2026 27.05.2026 ɺʠʢʦʥʘʥʦ 

11.  ɿʘʚʝʨʰʝʥʥʷ  ʦʬʦʨʤʣʝʥʥʷ  ʂɹʈ  ʪʘ 

ʧʨʝʟʝʥʪʘʮʽʾ 
01.06.2026 05.06.2026 ɺʠʢʦʥʘʥʦ 

12.  ʈʝʮʝʥʟʫʚʘʥʥʷ 08.06.2026 08.06.2026 ɺʠʢʦʥʘʥʦ 

13.  ɿʘʭʠʩʪ ʢʚʘʣʽʬʽʢʘʮʽʡʥʦʾ ʨʦʙʦʪʠ    

ɿʜʦʙʫʚʘʯ ______________ ʈʦʙʝʨʪ ɸʁʈɸʇɽʊʗʅ 

     ç__è ________ 2026 ʨ.  

ʂʝʨʽʚʥʠʢ ʨʦʙʦʪʠ  

ʜ-ʨʢʘ ʪʝʭʥ. ʥʘʫʢ, 

ʧʨʦʬʝʩʦʨʢʘ 

  

  

  

______________  

  

  

  

  

ɸʣʴʦʥʘ ʐɺɽɼ 

ç__è ________ 2026 ʨ. 

  



 

ɸʅʆʊɸʎɯʗ 

ʜʦ ʢʚʘʣʽʬʽʢʘʮʽʡʥʦʾ ʙʘʢʘʣʘʚʨʩʴʢʦʾ ʨʦʙʦʪʠ 

ɯʥʪʝʣʝʢʪʫʘʣʴʥʠʡ ʚʝʙʩʝʨʚʽʩ ʜʣʷ ʛʝʥʝʨʘʮʽʾ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʠʭ ʥʘʩʪʽʣʴʥʠʭ ʽʛʦʨ 

ɿʜʦʙʫʚʘʯ 409 ʛʨ.: ɸʡʨʘʧʝʪʷʥ ʈʦʙʝʨʪ 

ʂʝʨʽʚʥʠʢ: ʜ-ʨʢʘ ʪʝʭʥ. ʥʘʫʢ, ʧʨʦʬʝʩʦʨʢʘ ʐʚʝʜ ɸʣʴʦʥʘ 

ʅʘʩʪʽʣʴʥʽ ʽʛʨʠ ʧʨʦʪʷʛʦʤ ʦʩʪʘʥʥʽʭ ʢʽʣʴʢʦʭ ʨʦʢʽʚ ʥʝ ʚʪʨʘʯʘʶʪʴ ʩʚʦʻʾ 

ʧʨʠʚʘʙʣʠʚʦʩʪʽ ʷʢ ʩʧʦʩʽʙ ʩʧʽʣʴʥʦʛʦ ʧʨʦʚʝʜʝʥʥʷ ʯʘʩʫ. ʃʶʜʠ ʛʨʘʶʪʴ ʫ ʥʘʩʪʽʣʴʥʽ ʽʛʨʠ 

ʧʽʜ ʯʘʩ ʜʨʫʞʥʽʭ ʟʫʩʪʨʽʯʝʡ, ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʘʙʦ ʚ ʢʦʤʘʥʜʥʠʭ ʧʨʦʻʢʪʘʭ. ɯʥʪʝʨʝʩ 

ʚʠʢʣʠʢʘʶʪʴ ʥʝ ʣʠʰʝ ʚʽʜʦʤʽ ʥʘʩʪʽʣʴʥʽ ʽʛʨʠ, ʘ ʡ ʩʧʝʮʽʘʣʴʥʦ ʩʧʨʦʻʢʪʦʚʘʥʽ ʽʛʨʠ ʟ 

ʧʝʨʩʦʥʘʣʽʟʘʮʽʻʶ. ʉʘʤʝ ʪʦʤʫ ʚʩʝ ʯʘʩʪʽʰʝ ʚʠʥʠʢʘʻ ʧʦʪʨʝʙʘ ʩʪʚʦʨʶʚʘʪʠ ʥʘʩʪʽʣʴʥʽ 

ʽʛʨʠ, ʷʢʽ ʚʨʘʭʦʚʫʶʪʴ ʢʦʥʢʨʝʪʥʽ ʫʤʦʚʠ ʪʘ ʩʢʣʘʜ ʫʯʘʩʥʠʢʽʚ. ʏʝʨʝʟ ʮʝ ʘʢʪʫʘʣʴʥʠʤ ʻ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ ʽ ʤʝʪʦʜʽʚ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ, ʷʢʽ ʤʦʞʫʪʴ 

ʜʦʧʦʤʦʛʪʠ ʚʧʦʨʷʜʢʫʚʘʪʠ ʮʝʡ ʧʨʦʮʝʩ ʽ ʟʨʦʙʠʪʠ ʡʦʛʦ ʜʦʩʪʫʧʥʽʰʠʤ ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʽʚ 

ʙʝʟ ʩʧʝʮʽʘʣʴʥʦʛʦ ʜʦʩʚʽʜʫ ʚ ʛʝʡʤʜʠʟʘʡʥʽ. 

ʂʚʘʣʽʬʽʢʘʮʽʡʥʘ ʙʘʢʘʣʘʚʨʩʴʢʘ ʨʦʙʦʪʘ ʧʨʠʩʚʷʯʝʥʘ ʨʦʟʨʦʙʮʽ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ 

ʚʝʙʩʝʨʚʽʩʫ, ʷʢʠʡ ʜʦʟʚʦʣʷʻ ʚʧʦʨʷʜʢʫʚʘʪʠ ʧʨʦʮʝʩ ʩʪʚʦʨʝʥʥʷ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʠʭ 

ʥʘʩʪʽʣʴʥʠʭ ʽʛʦʨ ʽ ʟʤʝʥʰʠʪʠ ʯʘʩ, ʥʝʦʙʭʽʜʥʠʡ ʜʣʷ ʧʽʜʛʦʪʦʚʢʠ ʛʨʠ. 

ʅʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʦʙʨʘʥʦʾ ʪʝʤʠ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʚʝʙʩʝʨʚʽʩ 

ʧʦʻʜʥʫʻ ʤʦʞʣʠʚʦʩʪʽ ʛʝʥʝʨʘʪʠʚʥʦʛʦ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʟ ʧʨʘʢʪʠʯʥʠʤʠ ʧʦʪʨʝʙʘʤʠ 

ʢʦʨʠʩʪʫʚʘʯʽʚ, ʷʢʽ ʭʦʯʫʪʴ ʩʪʚʦʨʠʪʠ ʚʣʘʩʥʫ ʥʘʩʪʽʣʴʥʫ ʛʨʫ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʜʘʻ ʟʤʦʛʫ ʥʝ 

ʧʦʯʠʥʘʪʠ ʨʦʟʨʦʙʢʫ ʛʨʠ ʟ ʧʦʨʦʞʥʴʦʛʦ ʘʨʢʫʰʘ, ʘ ʧʦʩʪʫʧʦʚʦ ʦʪʨʠʤʫʚʘʪʠ ʢʦʥʮʝʧʮʽʶ, 

ʧʨʘʚʠʣʘ, ʢʦʤʧʦʥʝʥʪʠ ʪʘ ʚʽʟʫʘʣʴʥʽ ʤʘʪʝʨʽʘʣʠ ʚ ʤʝʞʘʭ ʦʜʥʦʛʦ ʧʨʦʮʝʩʫ. 

ʄʝʪʦʶ ʢʚʘʣʽʬʽʢʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʻ ʩʪʚʦʨʝʥʥʷ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʚʝʙʩʝʨʚʽʩʫ ʜʣʷ 

ʛʝʥʝʨʘʮʽʾ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʠʭ ʥʘʩʪʽʣʴʥʠʭ ʽʛʦʨ, ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʥʘ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʷʢʽ 

ʤʦʞʫʪʴ ʥʝ ʤʘʪʠ ʜʦʩʚʽʜʫ ʫ ʛʝʡʤʜʠʟʘʡʥʽ, ʘʣʝ ʙʘʞʘʶʪʴ ʦʪʨʠʤʘʪʠ ʧʦʚʥʦʮʽʥʥʫ ʛʨʫ. 

ʆʙô̒ ʢʪʦʤ ʢʚʘʣʽʬʽʢʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʚʠʩʪʫʧʘʻ ʧʨʦʮʝʩ ʛʝʥʝʨʘʮʽʾ ʽʛʨʦʚʦʛʦ 

ʢʦʥʪʝʥʪʫ ʜʣʷ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʠʭ ʥʘʩʪʽʣʴʥʠʭ ʽʛʦʨ. ʉʪʚʦʨʝʥʥʷ ʪʘʢʠʭ ʽʛʦʨ ʦʭʦʧʣʶʻ 

ʬʦʨʤʫʚʘʥʥʷ ʢʦʥʮʝʧʮʽʾ, ʪʝʢʩʪʦʚʦʛʦ ʡ ʚʽʟʫʘʣʴʥʦʛʦ ʢʦʥʪʝʥʪʫ, ʧʨʘʚʠʣ ʽ ʜʦʧʦʤʽʞʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ. 



 

ʇʨʝʜʤʝʪʦʤ ʢʚʘʣʽʬʽʢʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʻ ʤʦʜʝʣʽ ʪʘ ʤʝʪʦʜʠ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ 

ʜʣʷ ʛʝʥʝʨʘʮʽʾ ʽʛʨʦʚʦʛʦ ʢʦʥʪʝʥʪʫ, ʘ ʪʘʢʦʞ ʟʘʩʦʙʠ ʦʨʛʘʥʽʟʘʮʽʾ ʮʴʦʛʦ ʧʨʦʮʝʩʫ ʫ ʬʦʨʤʘʪʽ 

ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʚʝʙʩʝʨʚʽʩʫ. 

ʂʚʘʣʽʬʽʢʘʮʽʡʥʘ ʨʦʙʦʪʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟʽ ʚʩʪʫʧʫ, ʯʦʪʠʨʴʦʭ ʨʦʟʜʽʣʽʚ, ʚʠʩʥʦʚʢʽʚ ʪʘ 

ʧʝʨʝʣʽʢʫ ʜʞʝʨʝʣ ʧʦʩʠʣʘʥʥʷ. 

ʋ ʚʩʪʫʧʽ ʦʙˇʨʫʥʪʦʚʘʥʦ ʘʢʪʫʘʣʴʥʽʩʪʴ ʨʦʟʨʦʙʢʠ ʚʝʙʩʝʨʚʽʩʫ ʜʣʷ ʛʝʥʝʨʘʮʽʾ 

ʥʘʩʪʽʣʴʥʠʭ ʽʛʦʨ ʟ ʧʝʨʩʦʥʘʣʽʟʘʮʽʻʶ, ʚʠʟʥʘʯʝʥʦ ʤʝʪʫ, ʟʘʚʜʘʥʥʷ, ʦʙô̒ ʢʪ ʪʘ ʧʨʝʜʤʝʪ 

ʢʚʘʣʽʬʽʢʘʮʽʡʥʦʾ ʨʦʙʦʪʠ. 

ʋ ʧʝʨʰʦʤʫ ʨʦʟʜʽʣʽ ʧʨʦʚʝʜʝʥʦ ʜʝʪʘʣʴʥʠʡ ʘʥʘʣʽʟ ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ ʛʝʥʝʨʘʮʽʾ 

ʥʘʩʪʽʣʴʥʠʭ ʽʛʦʨ, ʜʦʩʣʽʜʞʝʥʦ ʽʩʥʫʶʯʽ ʨʽʰʝʥʥʷ ʪʘ ʾʭ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʤʦʞʣʠʚʦʩʪʽ. 

ʋ ʜʨʫʛʦʤʫ ʨʦʟʜʽʣʽ ʦʙˇʨʫʥʪʦʚʘʥʦ ʚʠʙʽʨ ʟʘʩʦʙʽʚ ʨʦʟʨʦʙʢʠ, ʨʦʟʛʣʷʥʫʪʦ ʤʦʜʝʣʽ ʡ 

ʤʝʪʦʜʠ ʛʝʥʝʨʘʮʽʾ ʽʛʨʦʚʦʛʦ ʢʦʥʪʝʥʪʫ ʪʘ ʩʬʦʨʤʦʚʘʥʦ ʚʠʤʦʛʠ ʜʦ ʚʝʙʩʝʨʚʽʩʫ. 

ʋ ʪʨʝʪʴʦʤʫ ʨʦʟʜʽʣʽ ʚʠʢʦʥʘʥʦ ʧʨʦʻʢʪʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʟ ʧʨʝʜʩʪʘʚʣʝʥʥʷʤ 

UML-ʜʽʘʛʨʘʤ ʪʘ ʩʭʝʤ. 

ʋ ʯʝʪʚʝʨʪʦʤʫ ʨʦʟʜʽʣʽ ʥʘʚʝʜʝʥʦ ʝʪʘʧʠ ʧʨʦʮʝʩʫ ʨʦʟʨʦʙʢʠ ʚʝʙʩʝʨʚʽʩʫ ʪʘ 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʨʝʟʫʣʴʪʘʪʠ ʪʝʩʪʫʚʘʥʥʷ ʩʠʩʪʝʤʠ. 

ʋ ʚʠʩʥʦʚʢʘʭ ʫʟʘʛʘʣʴʥʝʥʦ ʨʝʟʫʣʴʪʘʪʠ ʚʠʢʦʥʘʥʦʾ ʨʦʙʦʪʠ. 

ʂʚʘʣʽʬʽʢʘʮʽʡʥʘ ʨʦʙʦʪʘ ʚʠʢʣʘʜʝʥʘ ʥʘ 106 ʩʪʦʨʽʥʢʘʭ, ʚʦʥʘ ʤʽʩʪʠʪʴ 4 ʨʦʟʜʽʣʠ, 

65 ʽʣʶʩʪʨʘʮʽʡ, 8 ʪʘʙʣʠʮ,ɹ 2 ʜʦʜʘʪʢʠ, 33 ʜʞʝʨʝʣʘ ʚ ʧʝʨʝʣʽʢʫ ʧʦʩʠʣʘʥʴ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʛʝʥʝʨʘʮʽʷ ʽʛʨʦʚʦʛʦ ʢʦʥʪʝʥʪʫ, ʛʝʥʝʨʘʮʽʷ ʥʘʩʪʽʣʴʥʠʭ ʽʛʦʨ, 

ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʡ ʚʝʙʩʝʨʚʽʩ, ʧʝʨʩʦʥʘʣʽʟʘʮʽʷ ʥʘʩʪʽʣʴʥʠʭ ʽʛʦʨ, ʰʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ, 

NestJS, Next.js.  



 

ABSTRACT 

of the Bachelorôs Thesis 

Intelligent web service for generating personalized board games 

Student of group 409: Robert Airapetian 

Supervisor: Dr. Sc., Prof. Alyona Shved 

Board games have not lost their appeal as a way of spending time together over the 

past several years. People play board games during friendly meetings, in educational 

settings, or in team projects. Interest is shown not only in well-known board games, but 

also in custom-made and specially designed personalized games. Therefore, there is an 

increasing need to create board games that take into account specific conditions and the 

composition of participants. For this reason, the use of software tools and artificial 

intelligence methods is relevant, as they can help structure this process and make it more 

accessible to users without specialized experience in game design. 

The bachelorôs qualification thesis is devoted to the development of an intelligent 

web service that makes it possible to organize the process of creating personalized board 

games and reduce the time required for game preparation. 

The scientific and practical significance of the chosen topic lies in the fact that the 

proposed web service combines the capabilities of generative artificial intelligence with 

the practical needs of users who want to create their own board game. This approach 

makes it possible not to start game development from a blank page, but to gradually obtain 

the concept, rules, components, and visual materials within a single process. 

The purpose of the qualification thesis is to create an intelligent web service for 

generating personalized board games, oriented toward users who may not have 

experience in game design but wish to obtain a complete game. 

The object of the bachelorôs qualification thesis is the process of generating game 

content for personalized board games. The creation of such games includes the formation 

of the concept, textual and visual content, rules, and auxiliary materials. 

The subject of the qualification thesis is models and methods of artificial 

intelligence for game content generation, as well as means of organizing this process in 

the format of an intelligent web service. 



 

The qualification thesis consists of an introduction, four chapters, conclusions, and 

a list of references. 

The introduction substantiates the relevance of developing a web service for 

generating personalized board games and defines the purpose, tasks, object, and subject 

of the qualification thesis. 

The first chapter provides a detailed analysis of the subject area of board game 

generation and examines existing solutions and their functional capabilities. 

The second chapter justifies the choice of development tools, considers models and 

methods of game content generation, and formulates the requirements for the web service. 

The third chapter presents the system design with UML diagrams and schemes. 

The fourth chapter describes the stages of the web service development process and 

presents the results of system testing. 

The conclusions summarize the results of the completed work.  

The qualification thesis is presented on 106 pages; it contains 4 chapters, 65 figures, 

8 tables, 2 appendices and 33 sources in the list of references. 

Keywords: artificial intelligence, board game generation, board game 

personalization, game content generation, intelligent web service, NestJS, Next.js. 
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ɺʉʊʋʇ 

ʅʘʩʪʽʣʴʥʽ ʽʛʨʠ ʧʨʦʪʷʛʦʤ ʦʩʪʘʥʥʽʭ ʢʽʣʴʢʦʭ ʨʦʢʽʚ ʥʝ ʚʪʨʘʯʘʶʪʴ ʩʚʦʻʾ 

ʧʨʠʚʘʙʣʠʚʦʩʪʽ ʷʢ ʩʧʦʩʽʙ ʩʧʽʣʴʥʦʛʦ ʧʨʦʚʝʜʝʥʥʷ ʯʘʩʫ. ʃʶʜʠ ʛʨʘʶʪʴ ʫ ʥʘʩʪʽʣʴʥʽ ʽʛʨʠ 

ʧʽʜ ʯʘʩ ʜʨʫʞʥʽʭ ʟʫʩʪʨʽʯʝʡ, ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʘʙʦ ʫ ʢʦʤʘʥʜʥʠʭ ʧʨʦʢ̒ʪʘʭ. ɯʥʪʝʨʝʩ 

ʚʠʢʣʠʢʘʶʪʴ ʥʝ ʣʠʰʝ ʚʽʜʦʤʽ ʥʘʩʪʽʣʴʥʽ ʽʛʨʠ, ʘ ʡ ʩʧʝʮʽʘʣʴʥʦ ʩʧʨʦʻʢʪʦʚʘʥʽ ʽʛʨʠ ʟ 

ʧʝʨʩʦʥʘʣʽʟʘʮʽʻʶ. ɺʩʝ ʯʘʩʪʽʰʝ ʚʠʥʠʢʘʻ ʧʦʪʨʝʙʘ ʩʪʚʦʨʶʚʘʪʠ ʥʘʩʪʽʣʴʥʽ ʽʛʨʠ, ʷʢʽ 

ʚʨʘʭʦʚʫʶʪʴ ʢʦʥʢʨʝʪʥʽ ʫʤʦʚʠ ʪʘ ʩʢʣʘʜ ʛʨʘʚʮʽʚ. ʋ ʪʘʢʠʭ ʚʠʧʘʜʢʘʭ ʩʪʘʥʜʘʨʪʥʽ 

ʥʘʩʪʽʣʴʥʽ ʽʛʨʠ ʯʘʩʪʦ ʥʝ ʧʽʜʭʦʜʷʪʴ, ʦʩʢʽʣʴʢʠ ʚʦʥʠ ʨʦʟʨʘʭʦʚʘʥʽ ʥʘ ʽʥʰʠʡ ʩʢʣʘʜ 

ʫʯʘʩʥʠʢʽʚ ʘʙʦ ʪʨʠʚʘʣʽʩʪʴ ʛʨʠ. 

ʈʦʟʨʦʙʣʝʥʥʷ ʥʘʩʪʽʣʴʥʦʾ ʛʨʠ ʚʠʷʚʣʷʻʪʴʩʷ ʟʥʘʯʥʦ ʩʢʣʘʜʥʽʰʦʶ ʩʧʨʘʚʦʶ, ʥʽʞ 

ʤʦʞʝ ʟʜʘʪʠʩʷ ʥʘ ʧʝʨʰʠʡ ʧʦʛʣʷʜ. ʅʘʚʽʪʴ ʥʘʡʧʨʦʩʪʽʰʘ ʟʘ ʩʚʦʻʶ ʩʫʪʪʶ ʛʨʘ ʚʠʤʘʛʘʻ 

ʜʝʪʘʣʴʥʦ ʧʨʦʧʠʩʘʥʦʛʦ ʨʝʛʣʘʤʝʥʪʫ ʪʘ ʧʨʦʜʫʤʘʥʠʭ ʝʪʘʧʽʚ ʩʪʚʦʨʝʥʥʷ. ʅʘʩʘʤʧʝʨʝʜ 

ʜʦʚʦʜʠʪʴʩʷ ʦʢʨʝʩʣʠʪʠ ʫʤʦʚʠ ʟʘʚʝʨʰʝʥʥʷ ʧʘʨʪʽʾ, ʤʦʞʣʠʚʽ ʩʮʝʥʘʨʽʾ ʨʦʟʚʠʪʢʫ ʧʦʜʽʡ, 

ʘ ʪʘʢʦʞ ʤʝʭʘʥʽʟʤʠ ʚʟʘʻʤʦʜʽʾ ʤʽʞ ʽʛʨʦʚʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ. 

ʇʝʨʩʦʥʘʣʽʟʘʮʽʷ ʻ ʚʘʞʣʠʚʦʶ, ʪʦʤʫ ʱʦ ʙʽʣʴʰʽʩʪʴ ʥʘʩʪʽʣʴʥʠʭ ʽʛʦʨ ʩʪʚʦʨʶʻʪʴʩʷ 

ʙʝʟ ʧʨʠʚôʷʟʢʠ ʜʦ ʢʦʥʢʨʝʪʥʦʾ ʛʨʫʧʠ ʣʶʜʝʡ. ɻʨʘ ʩʪʘʻ ʦʩʦʙʣʠʚʦʶ, ʢʦʣʠ ʚ ʥʽʡ ʻ 

ʧʝʨʩʦʥʘʞʽ, ʨʦʣʽ ʪʘ ʩʶʞʝʪʥʽ ʜʝʪʘʣʽ, ʷʢʽ ʣʦʛʽʯʥʦ ʚʧʠʩʫʶʪʴʩʷ ʚ ʧʨʦʮʝʩ ʛʨʠ. 

ʇʝʨʩʦʥʘʣʽʟʘʮʽʷ ʚʨʫʯʥʫ ʻ ʩʢʣʘʜʥʦʶ, ʪʦʤʫ ʱʦ ʢʦʞʥʘ ʥʦʚʘ ʢʦʤʧʘʥʽʷ ʛʨʘʚʮʽʚ ʧʦʪʨʝʙʫʻ 

ʦʢʨʝʤʠʭ ʤʘʪʝʨʽʘʣʽʚ ʘʙʦ ʧʨʘʚʦʢ ʫʞʝ ʛʦʪʦʚʠʭ. ɹʝʟ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʤʘʩʰʪʘʙʫʚʘʥʥʷ 

ʪʘʢʦʛʦ ʧʨʦʮʝʩʫ ʻ ʩʢʣʘʜʥʠʤ ʟʘʚʜʘʥʥʷʤ ʜʣʷ ʟʚʠʯʘʡʥʠʭ ʢʦʨʠʩʪʫʚʘʯʽʚ. 

ʉʫʯʘʩʥʽ ʪʝʭʥʦʣʦʛʽʾ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʜʦʟʚʦʣʷʶʪʴ ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ ʟʥʘʯʥʫ 

ʯʘʩʪʠʥʫ ʮʴʦʛʦ ʧʨʦʮʝʩʫ. ɻʝʥʝʨʘʪʠʚʥʽ ʩʠʩʪʝʤʠ, ʷʢʱʦ ʾʭ ʥʝ ʦʨʛʘʥʽʟʫʚʘʪʠ ʥʘʣʝʞʥʠʤ 

ʯʠʥʦʤ, ʟʘʟʚʠʯʘʡ ʚʠʜʘʶʪʴ ʤʘʪʝʨʽʘʣ, ʷʢʠʡ ʧʦʪʨʝʙʫʻ ʨʝʪʝʣʴʥʦʾ ʧʝʨʝʚʽʨʢʠ ʪʘ 

ʜʦʦʧʨʘʮʶʚʘʥʥʷ. ʏʝʨʝʟ ʮʝ ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʩʪʨʫʢʪʫʨʦʚʘʥʠʡ ʧʽʜʭʽʜ, ʫ 

ʤʝʞʘʭ ʷʢʦʛʦ ʧʨʦʮʝʩ ʩʪʚʦʨʝʥʥʷ ʢʦʥʪʝʥʪʫ ʧʦʻʜʥʫʻʪʴʩʷ ʟ ʧʝʨʝʚʽʨʢʦʶ ʫʟʛʦʜʞʝʥʦʩʪʽ, 

ʫʥʽʬʽʢʘʮʽʻʶ ʪʘ ʬʽʢʩʘʮʽʻʶ ʜʘʥʠʭ. 

ʅʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʦʙʨʘʥʦʾ ʪʝʤʠ ʧʦʣʷʛʘʻ ʫ ʨʦʟʨʦʙʣʝʥʥʽ 

ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʚʝʙʩʝʨʚʽʩʫ, ʷʢʠʡ ʜʦʟʚʦʣʷʻ ʚʧʦʨʷʜʢʫʚʘʪʠ ʧʨʦʮʝʩ ʩʪʚʦʨʝʥʥʷ 

ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʠʭ ʥʘʩʪʽʣʴʥʠʭ ʽʛʦʨ. ʎʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʤʝʥʰʝʥʥʷ ʯʘʩʫ, ʥʝʦʙʭʽʜʥʦʛʦ 



ʂʘʬʝʜʨʘ ʽʥʞʝʥʝʨʽʾ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ɯʥʪʝʣʝʢʪʫʘʣʴʥʠʡ ʚʝʙʩʝʨʚʽʩ ʜʣʷ ʛʝʥʝʨʘʮʽʾ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʠʭ ʥʘʩʪʽʣʴʥʠʭ ʽʛʦʨ 6 

2026 ʨ.  ɸʡʨʘʧʝʪʷʥ ʈʦʙʝʨʪ 

ʜʣʷ ʧʽʜʛʦʪʦʚʢʠ ʛʨʠ, ʩʧʨʦʱʫʻ ʧʨʦʮʝʩ ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʽʚ ʙʝʟ ʜʦʩʚʽʜʫ ʛʝʡʤʜʠʟʘʡʥʫ. 

ʊʘʢʦʞ ʟʘʙʝʟʧʝʯʫʻ ʬʦʨʤʫʚʘʥʥʷ ʩʪʨʫʢʪʫʨʦʚʘʥʦʛʦ ʨʝʟʫʣʴʪʘʪʫ, ʧʨʠʜʘʪʥʦʛʦ ʜʦ 

ʧʦʜʘʣʴʰʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʡ ʨʦʟʚʠʪʢʫ. 

ʄʝʪʦʶ ʢʚʘʣʽʬʽʢʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʻ ʩʪʚʦʨʝʥʥʷ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʚʝʙʩʝʨʚʽʩʫ 

ʜʣʷ ʛʝʥʝʨʘʮʽʾ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʠʭ ʥʘʩʪʽʣʴʥʠʭ ʽʛʦʨ. ʉʝʨʚʽʩ ʦʨʽʻʥʪʦʚʘʥʠʡ ʥʘ 

ʢʦʨʠʩʪʫʚʘʯʽʚ, ʷʢʽ ʤʦʞʫʪʴ ʥʝ ʤʘʪʠ ʜʦʩʚʽʜʫ ʫ ʛʝʡʤʜʠʟʘʡʥʽ, ʘʣʝ ʙʘʞʘʶʪʴ ʦʪʨʠʤʘʪʠ 

ʧʦʚʥʦʮʽʥʥʠʡ ʽʛʨʦʚʠʡ ʧʨʦʜʫʢʪ ʜʣʷ ʢʦʥʢʨʝʪʥʦʾ ʢʦʤʧʘʥʽʾ ʘʙʦ ʛʨʫʧʠ ʛʨʘʚʮʽʚ. 

ʇʝʨʩʦʥʘʣʽʟʘʮʽʷ ʧʝʨʝʜʙʘʯʘʻ ʥʘʣʘʰʪʫʚʘʥʥʷ ʽʛʨʦʚʦʛʦ ʧʨʦʮʝʩʫ ʽ ʟʤʽʩʪʫ ʧʽʜ 

ʢʦʥʢʨʝʪʥʫ ʛʨʫʧʫ ʛʨʘʚʮʽʚ, ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʾʭʥʽʭ ʨʦʣʝʡ, ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʽ ʙʘʞʘʥʦʛʦ 

ʬʦʨʤʘʪʫ ʛʨʠ. ʉʝʨʚʽʩ ʦʨʽʻʥʪʦʚʘʥʠʡ ʥʘ ʪʝ, ʱʦʙ ʥʘʜʘʚʘʪʠ ʥʝ ʧʨʦʩʪʦ ʽʜʝʾ, ʘ ʧʨʘʢʪʠʯʥʽ, 

ʛʦʪʦʚʽ ʜʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʨʽʰʝʥʥʷ. ʆʩʥʦʚʥʠʤʠ ʚʠʤʦʛʘʤʠ ʜʦ ʨʝʟʫʣʴʪʘʪʫ ʻ ʟʨʦʟʫʤʽʣʽ 

ʧʨʘʚʠʣʘ, ʩʪʨʫʢʪʫʨʦʚʘʥʠʡ ʦʧʠʩ ʛʨʠ ʪʘ ʜʦʩʪʘʪʥʽ ʤʘʪʝʨʽʘʣʠ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʚ ʨʝʘʣʴʥʠʭ 

ʫʤʦʚʘʭ. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ ʚʠʟʥʘʯʝʥʦ ʪʘʢʽ ʟʘʚʜʘʥʥʷ: 

1) ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʧʨʝʜʤʝʪʥʫ ʦʙʣʘʩʪʴ ʩʪʚʦʨʝʥʥʷ ʥʘʩʪʽʣʴʥʠʭ ʽʛʦʨ ʪʘ 

ʚʠʟʥʘʯʠʪʠ ʢʣʶʯʦʚʽ ʝʪʘʧʠ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʷʢʽʩʪʴ  ̔ʧʨʘʮʝʟʜʘʪʥʽʩʪʴ ʨʝʟʫʣʴʪʘʪʫ; 

2) ʜʦʩʣʽʜʠʪʠ ʽʩʥʫʶʯʽ ʧʽʜʭʦʜʠ ʜʦ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʩʪʚʦʨʝʥʥʷ ʽʛʨʦʚʦʛʦ 

ʢʦʥʪʝʥʪʫ ʪʘ ʚʠʟʥʘʯʠʪʠ, ʷʢʽ ʟ ʥʠʭ ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʘʪʠ ʫ ʚʝʙʩʝʨʚʽʩʽ ʛʝʥʝʨʘʮʽʾ 

ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʠʭ ʽʛʦʨ; 

3) ʩʬʦʨʤʫʚʘʪʠ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʚʠʤʦʛʠ ʜʦ ʚʝʙʩʝʨʚʽʩʫ, ʚʢʣʶʯʘʶʯʠ ʩʮʝʥʘʨʽʾ 

ʚʟʘʻʤʦʜʽʾ ʢʦʨʠʩʪʫʚʘʯʘ, ʧʘʨʘʤʝʪʨʠ ʧʝʨʩʦʥʘʣʽʟʘʮʽʾ, ʤʝʭʘʥʽʟʤʠ ʛʝʥʝʨʘʮʽ ʾʪʘ ʧʦʚʪʦʨʥʦʾ 

ʛʝʥʝʨʘʮʽʾ, ʘ ʪʘʢʦʞ ʟʙʝʨʝʞʝʥʥʷ ʽ ʦʪʨʠʤʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ; 

4) ʩʬʦʨʤʫʚʘʪʠ ʥʝʬʫʥʢʮʽʦʥʘʣʴʥʽ ʚʠʤʦʛʠ ʜʦ ʩʠʩʪʝʤʠ, ʟʦʢʨʝʤʘ ʱʦʜʦ 

ʙʝʟʧʝʢʠ ʜʘʥʠʭ, ʩʪʘʙʽʣʴʥʦʩʪʽ, ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ ʙʘʟʦʚʦʾ ʷʢʦʩʪʽ ʨʝʟʫʣʴʪʘʪʽʚ ʛʝʥʝʨʘʮʽʾ; 

5) ʩʧʨʦʻʢʪʫʚʘʪʠ ʘʨʭʽʪʝʢʪʫʨʫ ʚʝʙʩʝʨʚʽʩʫ ʽ ʤʦʜʝʣʴ ʜʘʥʠʭ, ʥʝʦʙʭʽʜʥʫ ʜʣʷ 

ʟʙʝʨʽʛʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʢʦʨʠʩʪʫʚʘʯʘ, ʦʧʠʩʫ ʛʨʠ, ʩʬʦʨʤʦʚʘʥʠʭ ʘʨʪʝʬʘʢʪʽʚ, ʽʩʪʦʨʽʾ 

ʛʝʥʝʨʘʮʽʡ ʪʘ ʝʪʘʧʽʚ ʾʭ ʚʠʢʦʥʘʥʥʷ; 

6) ʨʝʘʣʽʟʫʚʘʪʠ ʨʦʙʦʯʫ ʚʝʨʩʽʶ ʚʝʙʩʝʨʚʽʩʫ ʪʘ ʧʝʨʝʚʽʨʠʪʠ ʡʦʛʦ ʨʦʙʦʪʫ ʥʘ 

ʪʠʧʦʚʠʭ ʩʮʝʥʘʨʽʷʭ ʩʪʚʦʨʝʥʥʷ, ʟʙʝʨʝʞʝʥʥʷ ʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʨʠ; 
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7) ʚʠʟʥʘʯʠʪʠ ʧʽʜʭʽʜ ʜʦ ʧʝʨʚʠʥʥʦʾ ʧʝʨʝʚʽʨʢʠ ʫʟʛʦʜʞʝʥʦʩʪʽ ʧʨʘʚʠʣ ʽ 

ʢʦʥʪʝʥʪʫ, ʱʦʙ ʤʽʥʽʤʽʟʫʚʘʪʠ ʦʯʝʚʠʜʥʽ ʩʫʧʝʨʝʯʥʦʩʪʽ ʚ ʢʽʥʮʝʚʦʤʫ ʨʝʟʫʣʴʪʘʪʽ. 

ʆʪʞʝ, ʤʝʪʘ ʦʢʨʝʩʣʶʻ ʙʘʞʘʥʠʡ ʧʨʘʢʪʠʯʥʠʡ ʨʝʟʫʣʴʪʘʪ ʫ ʬʦʨʤʽ 

ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʚʝʙʩʝʨʚʽʩʫ, ʘ ʟʘʚʜʘʥʥʷ ʬʦʨʤʫʶʪʴ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʜʽʡ, ʷʢʽ ʜʘʶʪʴ 

ʟʤʦʛʫ ʧʝʨʝʡʪʠ ʚʽʜ ʘʥʘʣʽʟʫ ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ ʪʘ ʚʠʤʦʛ ʜʦ ʧʨʦʻʢʪʫʚʘʥʥʷ, ʨʝʘʣʽʟʘʮʽʾ 

ʪʘ ʪʝʩʪʫʚʘʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʦʟʨʦʙʣʝʥʦʛʦ ʨʽʰʝʥʥʷ. 

ʆʙôʻʢʪʦʤ ʢʚʘʣʽʬʽʢʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʚʠʩʪʫʧʘʻ ʧʨʦʮʝʩ ʛʝʥʝʨʘʮʽʾ ʽʛʨʦʚʦʛʦ 

ʢʦʥʪʝʥʪʫ ʜʣʷ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʠʭ ʥʘʩʪʽʣʴʥʠʭ ʽʛʦʨ. ʉʪʚʦʨʝʥʥʷ ʪʘʢʦʛʦ ʚʠʜʫ ʽʛʦʨ ʻ 

ʩʫʢʫʧʥʽʩʪʶ ʚʟʘʻʤʦʧʦʚôʷʟʘʥʠʭ ʧʨʦʮʝʩʽʚ: ʚʽʜ ʬʦʨʤʫʚʘʥʥʷ ʢʦʥʮʝʧʮʽʾ ʛʨʠ ʪʘ ʩʪʚʦʨʝʥʥʷ 

ʪʝʢʩʪʦʚʦʛʦ ʡ ʚʽʟʫʘʣʴʥʦʛʦ ʢʦʥʪʝʥʪʫ ʜʦ ʩʪʨʫʢʪʫʨʦʚʘʥʦʛʦ ʬʦʨʤʫʚʘʥʥʷ ʧʨʘʚʠʣ ʽ 

ʜʦʧʦʤʽʞʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. ʋ ʮʴʦʤʫ ʧʨʦʮʝʩʽ ʚʠʥʠʢʘʻ ʥʘʡʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ ʧʨʦʙʣʝʤ, 

ʟʦʢʨʝʤʘ ʩʫʧʝʨʝʯʥʦʩʪʽ ʤʽʞ ʝʣʝʤʝʥʪʘʤʠ ʢʦʥʪʝʥʪʫ, ʥʝʚʽʜʧʦʚʽʜʥʽʩʪʴ ʤʽʞ ʧʦʯʘʪʢʦʚʠʤ 

ʟʘʜʫʤʦʤ ʽ ʢʽʥʮʝʚʠʤ ʨʝʟʫʣʴʪʘʪʦʤ, ʘ ʪʘʢʦʞ ʩʢʣʘʜʥʦʱʽ ʟ ʘʜʘʧʪʘʮʽʻʶ ʧʽʜ ʨʽʟʥʽ ʫʤʦʚʠ 

ʚʠʢʦʨʠʩʪʘʥʥʷ. 

ʇʨʝʜʤʝʪʦʤ ʢʚʘʣʽʬʽʢʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʻ ʤʦʜʝʣʽ ʪʘ ʤʝʪʦʜʠ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ 

ʜʣʷ ʛʝʥʝʨʘʮʽʾ ʽʛʨʦʚʦʛʦ ʢʦʥʪʝʥʪʫ, ʘ ʪʘʢʦʞ ʟʘʩʦʙʠ ʦʨʛʘʥʽʟʘʮʽʾ ʮʴʦʛʦ ʧʨʦʮʝʩʫ ʫ ʬʦʨʤʘʪʽ 

ʚʝʙʩʝʨʚʽʩʫ. ʎʝ ʚʢʣʶʯʘʻ ʧʽʜʭʽʜ ʜʦ ʦʨʛʘʥʽʟʘʮʽʾ ʧʨʦʮʝʩʫ ʛʝʥʝʨʘʮʽʾ, ʤʦʜʝʣʽ 

ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʽʛʨʦʚʠʭ ʜʘʥʠʭ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʣʛʦʨʠʪʤʽʚ ʘʚʪʦʤʘʪʠʯʥʦʛʦ 

ʬʦʨʤʫʚʘʥʥʷ ʪʝʢʩʪʦʚʦʛʦ ʡ ʚʽʟʫʘʣʴʥʦʛʦ ʢʦʥʪʝʥʪʫ. ʋ ʮʝʥʪʨʽ ʫʚʘʛʠ ʧʝʨʝʙʫʚʘʻ ʥʝ ʚʩʷ 

ʜʽʷʣʴʥʽʩʪʴ ʨʦʟʨʦʙʥʠʢʘ ʥʘʩʪʽʣʴʥʦʾ ʛʨʠ, ʘ ʩʘʤʝ ʪʽ ʾʾ ʘʩʧʝʢʪʠ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʽ, ʩʪʨʫʢʪʫʨʦʚʘʥʽ ʪʘ ʨʝʘʣʽʟʦʚʘʥʽ ʫ ʚʝʙʩʝʨʝʜʦʚʠʱʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. 

ʊʘʢʝ ʨʦʟʤʝʞʫʚʘʥʥʷ ʜʦʧʦʤʘʛʘʻ ʯʽʪʢʦ ʦʢʨʝʩʣʠʪʠ ʤʝʞʽ ʜʦʩʣʽʜʞʝʥʥʷ. ʆʙôʻʢʪ 

ʚʠʟʥʘʯʘʻ ʟʘʛʘʣʴʥʠʡ ʢʦʥʪʝʢʩʪ ʽ ʧʨʦʙʣʝʤʥʝ ʧʦʣʝ. ʇʨʝʜʤʝʪ ʚʽʜʦʙʨʘʞʘʻ ʢʦʥʢʨʝʪʥʠʡ 

ʥʘʧʨʷʤ ʨʦʙʦʪʠ, ʧʦʚôʷʟʘʥʠʡ ʽʟ ʨʦʟʨʦʙʣʝʥʥʷʤ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʚʝʙʩʝʨʚʽʩʫ ʜʣʷ 

ʛʝʥʝʨʘʮʽʾ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʠʭ ʥʘʩʪʽʣʴʥʠʭ ʽʛʦʨ. ʉʘʤʝ ʚ ʤʝʞʘʭ ʧʨʝʜʤʝʪʘ ʬʦʨʤʫʻʪʴʩʷ 

ʪʝʭʥʽʯʥʝ ʨʽʰʝʥʥʷ, ʷʢʝ ʚʽʜʧʦʚʽʜʘʻ ʪʝʤʽ ʨʦʙʦʪʠ ʽ ʧʦʩʪʘʚʣʝʥʽʡ ʤʝʪʽ.  
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1 ɸʅɸʃɯɿ ʇʈʆʎɽʉɯɺ ʉʊɺʆʈɽʅʅʗ ʇɽʈʉʆʅɸʃɯɿʆɺɸʅʀʍ 

ʅɸʉʊɯʃʔʅʀʍ ɯɻʆʈ 

1.1 ɸʢʪʫʘʣʴʥʽʩʪʴ ʨʦʟʨʦʙʣʝʥʥʷ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʚʝʙʩʝʨʚʽʩʽʚ ʛʝʥʝʨʘʮʽʾ 

ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʦʛʦ ʽʛʨʦʚʦʛʦ ʢʦʥʪʝʥʪʫ 

ɻʝʥʝʨʘʪʠʚʥʠʡ ʐɯ ʚʞʝ ʜʘʚʥʦ ʥʝ ʚʠʛʣʷʜʘʻ ʷʢ ʪʝʭʥʦʣʦʛʽʷ ʣʠʰʝ ʜʣʷ 

ʝʢʩʧʝʨʠʤʝʥʪʽʚ. ʁʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʪʘʤ, ʜʝ ʨʘʥʽʰʝ ʚʨʫʯʥʫ ʬʦʨʤʫʚʘʣʠ ʙʘʛʘʪʦ 

ʚʘʨʽʘʥʪʽʚ ʪʝʢʩʪʫ, ʟʦʙʨʘʞʝʥʴ ʘʙʦ ʽʥʰʠʭ ʝʣʝʤʝʥʪʽʚ ʜʣʷ ʮʠʬʨʦʚʦʛʦ ʧʨʦʜʫʢʪʫ [1]. ʋ 

ʪʘʢʠʭ ʟʘʜʘʯʘʭ ʜʦʙʨʝ ʚʠʜʥʦ ʧʨʘʢʪʠʯʥʫ ʢʦʨʠʩʪʴ ʮʽʻʾ ʪʝʭʥʦʣʦʛʽʾ: ʚʦʥʘ ʧʨʠʩʢʦʨʶʻ 

ʧʽʜʛʦʪʦʚʢʫ ʤʘʪʝʨʽʘʣʽʚ ʽ ʜʘʻ ʙʽʣʴʰʝ ʚʘʨʽʘʥʪʽʚ ʜʣʷ ʚʽʜʙʦʨʫ. ɺʦʜʥʦʯʘʩ ʙʝʟ ʩʪʨʫʢʪʫʨʠ ʡ 

ʧʝʨʝʚʽʨʢʠ ʛʝʥʝʨʘʮʽʷ ʤʦʞʝ ʜʘʪʠ ʤʘʪʝʨʽʘʣ, ʷʢʠʡ ʚʠʛʣʷʜʘʻ ʧʝʨʝʢʦʥʣʠʚʦ, ʘʣʝ ʧʦʪʨʝʙʫʻ 

ʜʦʦʧʨʘʮʶʚʘʥʥʷ. ʊʦʤʫ ʚ ʮʽʡ ʨʦʙʦʪʽ ʛʝʥʝʨʘʪʠʚʥʠʡ ʐɯ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʥʝ ʷʢ ʦʢʨʝʤʠʡ 

«ʘʚʪʦʤʘʪʠʯʥʠʡ ʘʚʪʦʨ», ʘ ʷʢ ʯʘʩʪʠʥʘ ʢʝʨʦʚʘʥʦʛʦ ʧʨʦʮʝʩʫ ʩʪʚʦʨʝʥʥʷ ʢʦʥʪʝʥʪʫ. 

ʇʦʰʠʨʝʥʥʷ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʚ ʦʨʛʘʥʽʟʘʮʽʷʭ ʧʦʢʘʟʫʻ, ʱʦ ʚʽʥ ʫʞʝ ʚʠʡʰʦʚ 

ʟʘ ʤʝʞʽ ʜʦʧʦʤʽʞʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ ʽ ʚʩʝ ʯʘʩʪʽʰʝ ʩʪʘʻ ʯʘʩʪʠʥʦʶ ʮʠʬʨʦʚʦʾ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ. ɼʣʷ ʨʦʟʨʦʙʣʝʥʥʷ ʚʫʟʴʢʦʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʚʝʙʩʝʨʚʽʩʽʚ ʮʝ ʤʘʻ 

ʦʩʦʙʣʠʚʝ ʟʥʘʯʝʥʥʷ, ʦʩʦʙʣʠʚʦ ʜʣʷ ʪʠʭ, ʷʢʽ ʚʠʤʘʛʘʶʪʴ ʥʝ ʣʠʰʝ ʪʚʦʨʯʦʛʦ ʧʽʜʭʦʜʫ, ʘ ʡ 

ʘʥʘʣʽʪʠʯʥʠʭ ʥʘʚʠʯʦʢ. ʅʘ ʨʠʩ. 1.1 ʧʨʝʜʩʪʘʚʣʝʥʽ ʜʘʥʽ ʧʨʦ ʩʚʽʪʦʚʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʐɯ 

ʦʨʛʘʥʽʟʘʮʽʷʤʠ ʫ ʧʝʨʽʦʜ ʟ 2023 ʧʦ 2025 ʨʦʢʠ [2]. 

 

ʈʠʩʫʥʦʢ 1.1 ï ɺʠʢʦʨʠʩʪʘʥʥʷ ʐɯ ʦʨʛʘʥʽʟʘʮʽʷʤʠ ʫ ʩʚʽʪʽ ʫ 2023ï2025 ʨʦʢʘʭ 
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ʏʘʩʪʢʘ ʦʨʛʘʥʽʟʘʮʽʡ, ʱʦ ʟʘʩʪʦʩʦʚʫʶʪʴ ʐɯ ʭʦʯʘ ʙ ʚ ʦʜʥʦʤʫ ʥʘʧʨʷʤʢʫ, ʟʨʦʩʣʘ ʟ 

55% ʫ 2023 ʨʦʮʽ ʜʦ 78% ʫ 2024 ʨʦʮʽ ʪʘ ʜʦ 88% ʫ 2025 ʨʦʮʽ [2]. ʎʝ ʩʠʣʴʥʠʡ ʧʦʢʘʟʥʠʢ 

ʰʚʠʜʢʦʛʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʚ ʜʽʷʣʴʥʽʩʪʴ ʦʨʛʘʥʽʟʘʮʽʡ. ɽʚʦʣʶʮʽʷ 

ʮʠʬʨʦʚʠʭ ʧʣʘʪʬʦʨʤ ʜʘʻ ʦʩʥʦʚʫ ʜʣʷ ʧʦʷʚʠ ʚʝʙʩʝʨʚʽʩʽʚ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʛʝʥʝʨʘʪʠʚʥʽ ʤʦʜʝʣʽ ʐɯ, ʽ ʮʝ ʤʘʻ ʜʦʚʛʦʩʪʨʦʢʦʚʠʡ ʭʘʨʘʢʪʝʨ. 

ʆʢʨʝʤʦ ʧʦʪʨʽʙʥʦ ʧʦʜʠʚʠʪʠʩʷ ʩʘʤʝ ʥʘ ʛʝʥʝʨʘʪʠʚʥʠʡ ʐɯ. ʋ ʤʝʞʘʭ ʮʽʻʾ ʨʦʙʦʪʠ 

ʚʘʞʣʠʚʦ, ʱʦ ʚʽʥ ʥʝ ʣʠʰʝ ʦʙʨʦʙʣʷʻ ʜʘʥʽ, ʘ ʤʦʞʝ ʩʪʚʦʨʶʚʘʪʠ ʥʦʚʠʡ ʢʦʥʪʝʥʪ. ʉʘʤʝ 

ʪʦʤʫ ʥʠʞʯʝ ʥʘʚʝʜʝʥʦ ʧʦʨʽʚʥʷʥʥʷ ʡʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʨʛʘʥʽʟʘʮʽʷʤʠ ʫ ʩʚʽʪʽ ʫ 2023 ʪʘ 

2024 ʨʦʢʘʭ (ʨʠʩ. 1.2) [3]. 

 

ʈʠʩʫʥʦʢ 1.2 ï ɺʠʢʦʨʠʩʪʘʥʥʷ ʛʝʥʝʨʘʪʠʚʥʦʛʦ ʐɯ ʦʨʛʘʥʽʟʘʮʽʷʤʠ ʫ ʩʚʽʪʽ 

ʗʢ ʧʦʢʘʟʫʶʪʴ ʜʘʥʽ, ʫ 2023ï2024 ʨʦʢʘʭ ʜʠʥʘʤʽʢʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʛʝʥʝʨʘʪʠʚʥʦʛʦ 

ʐɯ ʙʫʣʘ ʦʩʦʙʣʠʚʦ ʰʚʠʜʢʦʶ ʧʦʨʽʚʥʷʥʦ ʽʟ ʟʘʛʘʣʴʥʠʤ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʐɯ [2, 3]. 

ʆʩʢʽʣʴʢʠ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʘ ʥʘʩʪʽʣʴʥʘ ʛʨʘ ʧʦʪʨʝʙʫʻ ʩʪʚʦʨʝʥʥʷ ʥʦʚʦʛʦ ʢʦʥʪʝʥʪʫ, ʘ ʥʝ 

ʪʽʣʴʢʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʞʝ ʛʦʪʦʚʠʭ ʜʘʥʠʭ, ʮʝʡ ʤʝʭʘʥʽʟʤ ʩʪʘʻ ʜʫʞʝ ʚʘʞʣʠʚʠʤ ʫ ʤʝʞʘʭ 

ʢʚʘʣʽʬʽʢʘʮʽʡʥʦʾ ʨʦʙʦʪʠ. 

ʅʘʚʝʜʝʥʘ ʚʠʱʝ ʽʥʬʦʨʤʘʮʽʷ ʻ ʚʘʞʣʠʚʠʤ ʝʣʝʤʝʥʪʦʤ ʥʝ ʣʠʰʝ ʟʘʛʘʣʴʥʦʾ 

ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʜʠʥʘʤʽʢʠ, ʘ ʡ ʩʚʽʜʯʠʪʴ ʧʨʦ ʟʨʽʣʽʩʪʴ ʧʽʜʭʦʜʽʚ ʜʦ ʨʦʟʨʦʙʣʝʥʥʷ ʥʦʚʠʭ 

ʮʠʬʨʦʚʠʭ ʧʨʦʜʫʢʪʽʚ. ɿʘʨʘʟ ʛʝʥʝʨʘʪʠʚʥʠʡ ʐɯ ʚʩʝ ʯʘʩʪʽʰʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʚ 



ʂʘʬʝʜʨʘ ʽʥʞʝʥʝʨʽʾ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ɯʥʪʝʣʝʢʪʫʘʣʴʥʠʡ ʚʝʙʩʝʨʚʽʩ ʜʣʷ ʛʝʥʝʨʘʮʽʾ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʠʭ ʥʘʩʪʽʣʴʥʠʭ ʽʛʦʨ 10 

2026 ʨ.  ɸʡʨʘʧʝʪʷʥ ʈʦʙʝʨʪ 

ʧʨʘʢʪʠʯʥʠʭ ʚʠʧʘʜʢʘʭ, ʢʦʣʠ ʚʘʞʣʠʚʠʤʠ ʘʩʧʝʢʪʘʤʠ ʻ ʰʚʠʜʢʽʩʪʴ ʧʽʜʛʦʪʦʚʢʠ, 

ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʢʦʥʪʝʥʪʫ ʪʘ ʦʩʦʙʣʠʚʦ ʡʦʛʦ ʘʜʘʧʪʘʮʽʷ. ʋ ʪʘʢʦʤʫ ʚʠʧʘʜʢʫ ʛʝʥʝʨʘʮʽʷ 

ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʠʭ ʥʘʩʪʽʣʴʥʠʭ ʽʛʦʨ ï ʜʽʡʩʥʦ ʘʢʪʫʘʣʴʥʝ ʟʘʚʜʘʥʥʷ. ʁʜʝʪʴʩʷ ʥʝ ʣʠʰʝ 

ʧʨʦ ʟʘʛʘʣʴʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʐɯ, ʘ ʧʨʦ ʨʦʟʨʦʙʣʝʥʥʷ ʩʝʨʚʽʩʫ, ʷʢʠʡ ʤʦʞʝ ʧʝʨʝʪʚʦʨʠʪʠ 

ʥʘʙʽʨ ʧʘʨʘʤʝʪʨʽʚ ʚʽʜ ʢʦʨʠʩʪʫʚʘʯʽʚ ʥʘ ʦʨʛʘʥʽʟʦʚʘʥʠʡ ʽʛʨʦʚʠʡ ʧʨʦʜʫʢʪ. ʊʘʢʠʡ 

ʧʨʦʜʫʢʪ ʧʦʚʠʥʝʥ ʤʘʪʠ ʯʽʪʢʫ ʣʦʛʽʢʫ, ʚʩʪʘʥʦʚʣʝʥʽ ʧʨʘʚʠʣʘ, ʢʦʤʧʦʥʝʥʪʠ ʪʘ ʚʽʜʧʦʚʽʜʥʝ 

ʪʝʤʘʪʠʯʥʝ ʦʬʦʨʤʣʝʥʥʷ, ʷʢʝ ʦʩʦʙʣʠʚʦ ʚʘʞʣʠʚʝ ʜʣʷ ʪʝʤʠ ʢʚʘʣʽʬʽʢʘʮʽʡʥʦʾ ʨʦʙʦʪʠ. 

ʉʫʯʘʩʥʽ ʥʘʫʢʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚʢʘʟʫʶʪʴ ʥʘ ʪʝ, ʱʦ ʛʝʥʝʨʘʪʠʚʥʠʡ ʰʪʫʯʥʠʡ 

ʽʥʪʝʣʝʢʪ ʜʝʤʦʥʩʪʨʫʻ ʩʚʦʾ ʥʘʡʢʨʘʱʽ ʨʝʟʫʣʴʪʘʪʠ ʥʝ ʧʨʠ ʦʢʨʝʤʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʽ, ʘ ʚ 

ʢʦʥʪʝʢʩʪʽ ʦʨʛʘʥʽʟʦʚʘʥʦʛʦ ʧʨʠʢʣʘʜʥʦʛʦ ʧʨʦʮʝʩʫ. ʎʶ ʪʝʭʥʦʣʦʛʽʶ ʚʞʝ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʢʦʥʮʝʧʮʽʡ, ʨʦʟʨʦʙʣʝʥʥʷ ʨʽʟʥʠʭ ʽʛʨʦʚʠʭ ʝʣʝʤʝʥʪʽʚ, 

ʚʠʛʦʪʦʚʣʝʥʥʷ ʧʨʦʪʦʪʠʧʽʚ ʘʙʦ ʧʽʜʛʦʪʦʚʢʠ ʜʦʜʘʪʢʦʚʠʭ ʤʘʪʝʨʽʘʣʽʚ ʛʨʠ. ʇʨʦʪʝ ʚʘʨʪʦ 

ʟʘʟʥʘʯʠʪʠ, ʱʦ ʛʝʥʝʨʘʪʠʚʥʽ ʤʦʜʝʣʽ ʥʝ ʟʘʙʝʟʧʝʯʫʶʪʴ ʘʚʪʦʤʘʪʠʯʥʦ ʚʠʩʦʢʫ ʷʢʽʩʪʴ 

ʦʪʨʠʤʘʥʦʛʦ ʨʝʟʫʣʴʪʘʪʫ [4, 5]. ʇʽʜ ʯʘʩ ʨʦʟʨʦʙʣʝʥʥʷ ʩʢʣʘʜʥʦʾ ʛʨʠ, ʷʢʘ ʚʠʤʘʛʘʻ 

ʫʟʛʦʜʞʝʥʥʷ ʤʝʭʘʥʽʢ, ʧʨʘʚʠʣ, ʝʣʝʤʝʥʪʽʚ ʽ ʪʝʤʘʪʠʯʥʦʛʦ ʦʬʦʨʤʣʝʥʥʷ, ʣʠʰʝ ʦʜʥʦʛʦ 

ʚʽʣʴʥʦʛʦ ʛʝʥʝʨʫʚʘʥʥʷ ʥʝʜʦʩʪʘʪʥʴʦ. ʋ ʮʴʦʤʫ ʢʦʥʪʝʢʩʪʽ ʚʘʞʣʠʚʦ ʧʦʻʜʥʘʪʠ ʚʩʽ 

ʤʦʞʣʠʚʦʩʪʽ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʟ ʯʽʪʢʦʶ ʩʪʨʫʢʪʫʨʦʶ ʣʦʛʽʢʠ ʚʝʙʩʝʨʚʽʩʫ. ʎʝ 

ʟʘʙʝʟʧʝʯʫʻ ʧʨʘʚʠʣʴʥʫ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʝʪʘʧʽʚ ʪʘ ʬʦʨʤʫʻ ʷʢʽʩʥʠʡ ʽʛʨʦʚʠʡ ʧʨʦʜʫʢʪ, 

ʷʢʠʡ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʘʪʠ. 

ʋ ʤʝʞʘʭ ʢʚʘʣʽʬʽʢʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʦʩʦʙʣʠʚʦ ʚʘʞʣʠʚʠʤ ʻ ʪʝ, ʱʦ ʛʝʥʝʨʘʪʠʚʥʠʡ 

ʧʽʜʭʽʜ ʥʝ ʻ ʽʟʦʣʴʦʚʘʥʠʤ ʤʝʭʘʥʽʟʤʦʤ, ʚʽʥ ʚʠʩʪʫʧʘʻ ʯʘʩʪʠʥʦʶ ʙʽʣʴʰ ʤʘʩʰʪʘʙʥʦʾ 

ʧʨʦʛʨʘʤʥʦʾ ʩʠʩʪʝʤʠ. ɼʣʷ ʨʦʟʨʦʙʣʝʥʥʷ ʩʢʣʘʜʥʦʛʦ ʽʛʨʦʚʦʛʦ ʧʨʦʜʫʢʪʫ ʥʝʦʙʭʽʜʥʦ ʥʝ 

ʣʠʰʝ ʟʽʙʨʘʪʠ ʦʢʨʝʤʽ ʪʝʢʩʪʦʚʽ ʯʠ ʚʽʟʫʘʣʴʥʽ ʢʦʤʧʦʥʝʥʪʠ. ʅʝʦʙʭʽʜʥʠʤ ʻ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʾʭʥʴʦʾ ʫʟʛʦʜʞʝʥʦʩʪʽ, ʣʦʛʽʯʥʦʾ ʩʪʨʫʢʪʫʨʠ ʪʘ ʧʦʪʝʥʮʽʘʣʫ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ. ʇʨʘʢʪʠʯʥʘ ʮʽʥʥʽʩʪʴ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʚʝʙʩʝʨʚʽʩʫ ʚʠʭʦʜʠʪʴ ʟʘ ʤʝʞʽ 

ʣʠʰʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʛʝʥʝʨʘʪʠʚʥʠʭ ʤʦʜʝʣʝʡ. ʂʣʶʯʦʚʽ ʘʩʧʝʢʪʠ ʪʘʢʦʛʦ ʚʝʙʩʝʨʚʽʩʫ ï 

ʚʟʘʻʤʦʜʽʷ ʟ ʢʦʥʪʨʦʣʴʦʚʘʥʦʶ ʦʙʨʦʙʢʦʶ, ʘ ʪʘʢʦʞ ʟʜʘʪʥʽʩʪʴ ʟʙʝʨʽʛʘʪʠ ʨʝʟʫʣʴʪʘʪʠ, 

ʛʝʥʝʨʫʚʘʪʠ ʧʦʚʪʦʨʥʦ ʽ ʧʦʩʪʫʧʦʚʦ ʬʦʨʤʫʚʘʪʠ ʬʽʥʘʣʴʥʠʡ ʧʨʦʜʫʢʪ. 

ʊʘʢʽ ʚʠʩʥʦʚʢʠ ʤʘʶʪʴ ʦʩʦʙʣʠʚʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʪʝʤʠ ʢʚʘʣʽʬʽʢʘʮʽʡʥʦʾ ʨʦʙʦʪʠ. 

ʉʪʚʦʨʝʥʥʷ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʦʾ ʥʘʩʪʽʣʴʥʦʾ ʛʨʠ ʥʝ ʟʚʦʜʠʪʴʩʷ ʜʦ ʛʝʥʝʨʘʮʽʾ ʦʢʨʝʤʦʛʦ 
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ʪʝʢʩʪʫ ʘʙʦ ʦʢʨʝʤʦʛʦ ʟʦʙʨʘʞʝʥʥʷ. ʅʝʦʙʭʽʜʥʦ ʜʦʩʷʛʪʠ ʫʟʛʦʜʞʝʥʦʩʪʽ, ʚ ʷʢʽʡ ʢʦʥʮʝʧʮʽʷ 

ʛʨʠ, ʾʾ ʧʨʘʚʠʣʘ, ʤʝʭʘʥʽʢʘ, ʢʘʨʪʢʠ, ʨʦʣʽ ʪʘ ʚʽʟʫʘʣʴʥʽ ʝʣʝʤʝʥʪʠ ʛʘʨʤʦʥʽʡʥʦ 

ʜʦʧʦʚʥʶʶʪʴ ʦʜʥʝ ʦʜʥʦʛʦ. ɺʘʞʣʠʚʦ ʚʨʘʭʫʚʘʪʠ ʥʝ ʣʠʰʝ ʪʝʤʫ ʛʝʥʝʨʘʮʽʾ ʐɯ, ʘ ʡ 

ʘʩʧʝʢʪʠ ʨʦʟʨʦʙʣʝʥʥʷ ʚʝʙʩʝʨʚʽʩʫ. ʉʝʨʚʽʩ ʧʦʚʠʥʝʥ ʦʨʛʘʥʽʟʦʚʫʚʘʪʠ ʧʨʦʮʝʩ, ʟʙʝʨʽʛʘʪʠ 

ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ, ʜʦʟʚʦʣʷʪʠ ʧʦʚʪʦʨʥʫ ʛʝʥʝʨʘʮʽʶ ʪʘ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʟʨʫʯʥʫ 

ʚʟʘʻʤʦʜʽʶ ʟ ʢʦʨʠʩʪʫʚʘʯʘʤʠ. 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʦʙʨʘʥʦʾ ʪʝʤʠ ʤʦʞʥʘ ʟʚʝʩʪʠ ʜʦ ʪʘʢʠʭ ʦʩʥʦʚʥʠʭ ʯʠʥʥʠʢʽʚ: 

- ʩʪʨʽʤʢʝ ʟʨʦʩʪʘʥʥʷ ʧʨʘʢʪʠʯʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʐɯ ʚ ʦʨʛʘʥʽʟʘʮʽʷʭ ʽ 

ʮʠʬʨʦʚʠʭ ʧʨʦʜʫʢʪʘʭ; 

- ʧʽʜʚʠʱʝʥʥʷ ʜʦʩʪʫʧʥʦʩʪʽ ʤʦʜʝʣʝʡ ʐɯ; 

- ʧʦʰʠʨʝʥʥʷ ʛʝʥʝʨʘʪʠʚʥʦʛʦ ʐɯ ʟʘ ʤʝʞʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ; 

- ʧʽʜʚʠʱʝʥʥʷ ʧʦʧʠʪʫ ʥʘ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʠʡ ʮʠʬʨʦʚʠʡ ʢʦʥʪʝʥʪ; 

- ʚʽʜʩʫʪʥʽʩʪʴ ʮʽʣʽʩʥʠʭ ʚʝʙʩʝʨʚʽʩʽʚ, ʦʨʽʻʥʪʦʚʘʥʠʭ ʥʘ ʘʚʪʦʤʘʪʠʟʦʚʘʥʫ 

ʛʝʥʝʨʘʮʽʶ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʠʭ ʥʘʩʪʽʣʴʥʠʭ ʽʛʦʨ. 

ʅʘ ʧʨʘʢʪʠʮʽ ʮʝ ʦʟʥʘʯʘʻ ʧʝʨʝʭʽʜ ʚʽʜ ʦʢʨʝʤʠʭ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʽʟ ʛʝʥʝʨʘʪʠʚʥʠʤʠ 

ʤʦʜʝʣʷʤʠ ʜʦ ʧʨʠʢʣʘʜʥʠʭ ʩʝʨʚʽʩʽʚ, ʷʢʽ ʤʘʶʪʴ ʜʘʚʘʪʠ ʢʦʨʠʩʪʫʚʘʯʫ ʟʨʦʟʫʤʽʣʠʡ 

ʨʝʟʫʣʴʪʘʪ. ʊʫʪ ʚʘʞʣʠʚʘ ʥʝ ʪʽʣʴʢʠ ʰʚʠʜʢʽʩʪʴ ʩʪʚʦʨʝʥʥʷ ʢʦʥʪʝʥʪʫ. ʂʦʨʠʩʪʫʚʘʯ 

ʧʦʚʠʥʝʥ ʦʪʨʠʤʘʪʠ ʥʝ ʥʘʙʽʨ ʨʦʟʨʽʟʥʝʥʠʭ ʬʨʘʛʤʝʥʪʽʚ, ʘ ʤʘʪʝʨʽʘʣʠ, ʷʢʽ ʤʦʞʥʘ 

ʧʝʨʝʛʣʷʥʫʪʠ, ʟʙʝʨʝʛʪʠ ʡ ʚʠʢʦʨʠʩʪʘʪʠ ʷʢ ʦʩʥʦʚʫ ʜʣʷ ʛʨʠ. ʉʘʤʝ ʪʦʤʫ ʚ ʮʽʡ ʨʦʙʦʪʽ 

ʘʢʮʝʥʪ ʟʨʦʙʣʝʥʦ ʥʝ ʣʠʰʝ ʥʘ ʛʝʥʝʨʘʮʽʾ ʦʢʨʝʤʠʭ ʪʝʢʩʪʦʚʠʭ ʯʠ ʚʽʟʫʘʣʴʥʠʭ ʝʣʝʤʝʥʪʽʚ, 

ʘ ʥʘ ʧʦʙʫʜʦʚʽ ʮʽʣʽʩʥʦʛʦ ʩʝʨʚʽʩʥʦʛʦ ʧʽʜʭʦʜʫ. ɺʽʥ ʜʦʟʚʦʣʷʻ ʧʦʚʪʦʨʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚʚʝʜʝʥʽ ʧʘʨʘʤʝʪʨʠ, ʟʙʝʨʽʛʘʪʠ ʧʨʦʤʽʞʥʽ ʨʝʟʫʣʴʪʘʪʠ, ʟʤʝʥʰʫʚʘʪʠ 

ʢʽʣʴʢʽʩʪʴ ʨʫʯʥʠʭ ʧʨʘʚʦʢ ʽ ʧʦʩʪʫʧʦʚʦ ʧʦʢʨʘʱʫʚʘʪʠ ʚʞʝ ʩʬʦʨʤʦʚʘʥʠʡ ʢʦʥʪʝʥʪ. ʋ 

ʪʘʢʽʡ ʤʦʜʝʣʽ ʛʝʥʝʨʘʮʽʷ ʩʪʘʻ ʯʘʩʪʠʥʦʶ ʚʧʦʨʷʜʢʦʚʘʥʦʛʦ ʩʮʝʥʘʨʽʶ, ʘ ʥʝ ʦʜʥʦʨʘʟʦʚʦʶ 

ʚʽʜʧʦʚʽʜʜʶ ʤʦʜʝʣʽ. 

ʈʦʟʨʦʙʣʝʥʥʷ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʚʝʙʩʝʨʚʽʩʫ ʜʣʷ ʛʝʥʝʨʘʮʽʾ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʠʭ 

ʥʘʩʪʽʣʴʥʠʭ ʽʛʦʨ ʻ ʘʢʪʫʘʣʴʥʠʤ ʽ ʧʨʘʢʪʠʯʥʦ ʜʦʮʽʣʴʥʠʤ ʥʘʧʨʷʤʦʤ ʥʘ ʜʘʥʦʤʫ ʝʪʘʧʽ 

ʨʦʟʚʠʪʢʫ ʪʝʭʥʦʣʦʛʽʡ. ʊʘʢʠʤ ʯʠʥʦʤ, ʧʦʻʜʥʘʥʥʷ ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʛʝʥʝʨʘʪʠʚʥʦʛʦ 

ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʟ ʥʝʦʙʭʽʜʥʽʩʪʶ ʩʪʚʦʨʝʥʥʷ ʩʪʨʫʢʪʫʨʦʚʘʥʠʭ ʧʨʦʜʫʢʪʽʚ ʜʣʷ 

ʢʦʨʠʩʪʫʚʘʯʽʚ ʤʘʻ ʚʝʣʠʢʫ ʮʽʥʥʽʩʪʴ.  
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1.2 ʆʩʦʙʣʠʚʦʩʪʽ ʩʪʚʦʨʝʥʥʷ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʠʭ ʥʘʩʪʽʣʴʥʠʭ ʽʛʦʨ ʷʢ ʦʙôʻʢʪʘ 

ʘʚʪʦʤʘʪʠʟʘʮʽʾ 

 ʇʨʦʮʝʩ ʨʦʟʨʦʙʣʝʥʥʷ ʥʘʩʪʽʣʴʥʦʾ ʛʨʠ ʤʽʩʪʠʪʴ ʙʘʛʘʪʦ ʧʦʚʪʦʨʶʚʘʥʠʭ ʽ 

ʚʟʘʻʤʦʧʦʚôʷʟʘʥʠʭ ʝʪʘʧʽʚ, ʪʦʤʫ ʢʨʘʱʝ ʨʦʟʛʣʷʜʘʪʠ ʾʭ ʷʢ ʦʙôʻʢʪ ʘʚʪʦʤʘʪʠʟʘʮʽʾ. 

ʇʝʨʩʦʥʘʣʽʟʦʚʘʥʽ ʽʛʨʠ ʤʘʶʪʴ ʩʢʣʘʜʥʫ ʙʘʛʘʪʦʢʦʤʧʦʥʝʥʪʥʫ ʩʪʨʫʢʪʫʨʫ, ʪʦʤʫ 

ʧʠʩʴʤʦʚʠʡ ʦʧʠʩ ʘʙʦ ʢʦʣʦʜʘ ʢʘʨʪ ï ʮʝ ʥʝ ʦʩʪʘʪʦʯʥʘ ʚʝʨʩʽ,̫ ʷʢʘ ʧʨʠʜʘʪʥʘ ʜʣʷ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ. ɯʛʨʦʚʠʡ ʧʨʦʜʫʢʪ, ʷʢʠʡ ʻ ʧʦʚʥʦʮʽʥʥʠʤ, ʧʦʪʨʝʙʫʻ 

ʨʝʪʝʣʴʥʦʛʦ ʬʦʨʤʫʚʘʥʥʷ ʢʦʥʮʝʧʮʽʾ, ʱʦ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʚʠʙʽʨ ʚʽʜʧʦʚʽʜʥʠʭ ʽʛʨʦʚʠʭ 

ʤʝʭʘʥʽʢ, ʬʦʨʤʘʣʽʟʘʮʽʶ ʧʨʘʚʠʣ, ʢʦʥʢʨʝʪʥʫ ʩʧʝʮʠʬʽʢʘʮʽʶ ʤʘʪʝʨʽʘʣʽʚ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʻʜʠʥʦʛʦ ʚʽʟʫʘʣʴʥʦʛʦ ʩʪʠʣʶ. ʅʝ ʤʝʥʰ ʚʘʞʣʠʚʦ  ʁʻ ʘʜʘʧʪʘʮʽʷ ʟʤʽʩʪʫ ʧʽʜ ʢʦʥʢʨʝʪʥʫ 

ʢʦʤʧʘʥʽʶ ʛʨʘʚʮʽʚ. ʉʢʣʘʜʥʘ ʩʪʨʫʢʪʫʨʘ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʠʭ ʥʘʩʪʽʣʴʥʠʭ ʽʛʦʨ ʥʘʜʘʻ ʷʢ 

ʤʦʞʣʠʚʦʩʪʽ, ʪʘʢ ʽ ʚʠʢʣʠʢʠ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʧʨʦʮʝʩʫ ʾʭ ʨʦʟʨʦʙʣʝʥʥʷ [6]. 

ʋ ʢʦʥʪʝʢʩʪʽ ʮʽʻʾ ʨʦʙʦʪʠ ʦʙôʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ ʜʦʮʽʣʴʥʦ ʨʦʟʛʣʷʜʘʪʠ ʩʘʤʝ ʷʢ 

ʧʨʦʮʝʩ ʛʝʥʝʨʘʮʽʾ ʽʛʨʦʚʦʛʦ ʢʦʥʪʝʥʪʫ ʜʣʷ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʠʭ ʥʘʩʪʽʣʴʥʠʭ ʽʛʦʨ, ʦʩʢʽʣʴʢʠ 

ʽʩʥʫʻ ʙʘʛʘʪʦ ʧʨʘʢʪʠʯʥʠʭ ʧʨʦʙʣʝʤ ʟʽ ʩʪʚʦʨʝʥʥʷʤ ʧʦʚʥʦʛʦ ʥʘʙʦʨʫ ʧʨʘʚʠʣ, 

ʢʦʤʧʦʥʝʥʪʽʚ ʪʘ ʚʽʟʫʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʥʘ ʦʩʥʦʚʽ ʟʘʛʘʣʴʥʦʾ ʽʜʝʾ. ʋʚʘʛʘ ʧʨʠʜʽʣʷʻʪʴʩʷ 

ʚʠʢʦʨʠʩʪʘʥʥʶ ʤʦʜʝʣʝʡ ʪʘ ʤʝʪʦʜʽʚ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ, ʘ ʪʘʢʦʞ ʦʨʛʘʥʽʟʘʮʽʾ ʮʴʦʛʦ 

ʧʨʦʮʝʩʫ ʫ ʚʠʛʣʷʜʽ ʚʝʙʩʝʨʚʽʩʫ. ʊʘʢʝ ʫʪʦʯʥʝʥʥʷ ʜʘʻ ʟʤʦʛʫ ʨʦʟʛʣʷʜʘʪʠ ʨʦʟʨʦʙʣʝʥʥʷ 

ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʦʾ ʛʨʠ ʥʝ ʧʨʦʩʪʦ ʷʢ ʘʙʩʪʨʘʢʪʥʫ ʪʚʦʨʯʫ ʟʘʜʘʯʫ, ʘ ʷʢ ʦʨʛʘʥʽʟʦʚʘʥʠʡ 

ʧʨʦʮʝʩ, ʷʢʠʡ ʤʦʞʥʘ ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ, ʘʥʘʣʽʟʫʚʘʪʠ ʪʘ ʧʨʦʻʢʪʫʚʘʪʠ ʧʨʦʛʨʘʤʥʦ.  

ʋ ʨʦʙʦʪʘʭ ʧʨʦ ʛʝʥʝʨʘʪʠʚʥʠʡ ʐɯ ʚ ʽʛʨʦʚʦʤʫ ʜʠʟʘʡʥʽ ʜʦʙʨʝ ʧʨʦʩʪʝʞʫʻʪʴʩʷ 

ʜʫʤʢʘ, ʱʦ ʥʘʡʙʽʣʴʰʝ ʢʦʨʠʩʪʽ ʚʽʥ ʜʘʻ ʪʘʤ, ʜʝ ʧʦʪʨʽʙʥʦ ʰʚʠʜʢʦ ʧʽʜʛʦʪʫʚʘʪʠ ʽʜʝʾ, 

ʢʽʣʴʢʘ ʚʘʨʽʘʥʪʽʚ ʢʦʥʪʝʥʪʫ ʘʙʦ ʧʝʨʰʠʡ ʧʨʦʪʦʪʠʧ. ʎʝ ʩʧʨʘʚʜʽ ʧʨʠʩʢʦʨʶʻ ʨʦʙʦʪʫ, 

ʦʩʦʙʣʠʚʦ ʥʘ ʨʘʥʥʽʭ ʝʪʘʧʘʭ, ʢʦʣʠ ʱʝ ʧʦʪʨʽʙʥʦ ʰʫʢʘʪʠ ʬʦʨʤʫ ʤʘʡʙʫʪʥʴʦʾ ʛʨʠ. ɸʣʝ 

ʟʛʝʥʝʨʦʚʘʥʠʡ ʤʘʪʝʨʽʘʣ ʱʝ ʥʝ ʤʦʞʥʘ ʘʚʪʦʤʘʪʠʯʥʦ ʚʚʘʞʘʪʠ ʛʦʪʦʚʠʤ ʨʝʟʫʣʴʪʘʪʦʤ. 

ʁʦʛʦ ʧʦʪʨʽʙʥʦ ʚʧʦʨʷʜʢʫʚʘʪʠ, ʧʝʨʝʚʽʨʠʪʠ ʡ ʧʨʠʚʝʩʪʠ ʜʦ ʪʘʢʦʾ ʬʦʨʤʠ, ʫ ʷʢʽʡ ʚʽʥ ʫʞʝ 

ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʥʘ ʧʨʘʢʪʠʮʽ. ɼʣʷ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʦʾ ʥʘʩʪʽʣʴʥʦʾ ʛʨʠ ʮʝ 

ʦʩʦʙʣʠʚʦ ʧʦʤʽʪʥʦ, ʙʦ ʢʦʨʠʩʪʫʚʘʯ ʦʯʽʢʫʻ ʥʝ ʚʠʧʘʜʢʦʚʽ ʬʨʘʛʤʝʥʪʠ ʧʨʘʚʠʣ, ʥʘʟʚ ʯʠ 

ʦʧʠʩʽʚ, ʘ ʮʽʣʽʩʥʠʡ ʽʛʨʦʚʠʡ ʧʨʦʜʫʢʪ ʟʽ ʟʨʦʟʫʤʽʣʦʶ ʣʦʛʽʢʦʶ. ɯʥʘʢʰʝ ʛʝʥʝʨʘʮʽʷ 
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ʟʘʣʠʰʘʻʪʴʩʷ ʣʠʰʝ ʜʦʧʦʤʽʞʥʦʶ ʯʝʨʥʝʪʢʦʶ, ʘ ʥʝ ʧʦʚʥʦʮʽʥʥʦʶ ʦʩʥʦʚʦʶ ʜʣʷ 

ʛʨʠ [4, 5]. 

ʍʘʨʘʢʪʝʨʥʘ ʦʟʥʘʢʘ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʦʾ ʥʘʩʪʽʣʴʥʦʾ ʛʨʠ ï ʾ ʾ ʟʜʘʪʥʽʩʪʴ ʦʙôʻʜʥʫʚʘʪʠ 

ʬʦʨʤʘʣʽʟʦʚʘʥʫ ʣʦʛʽʢʫ ʪʘ ʪʚʦʨʯʫ ʚʘʨʽʘʪʠʚʥʽʩʪʴ. ʗʢʽʩʪʴ ʛʨʠ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʪʘʢʠʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, ʷʢ ʯʽʪʢʽ ʧʨʘʚʠʣʘ, ʟʨʦʟʫʤʽʣʽ ʫʤʦʚʠ ʧʦʯʘʪʢʫ ʽ ʟʘʚʝʨʰʝʥʥʷ ʧʘʨʪʽʾ, 

ʚʠʟʥʘʯʝʥʽ ʨʦʣʽ ʛʨʘʚʮʽʚ ʽ ʥʝʩʫʧʝʨʝʯʣʠʚʘ ʩʠʩʪʝʤʘ ʜʽʡ. ʂʨʽʤ ʮʴʦʛʦ, ʛʨʘ ʤʘʻ ʙʫʪʠ 

ʚʝʩʝʣʦʶ ʪʘ ʟʘʭʦʧʣʠʚʦʶ, ʟʘʜʘʶʯʠ ʪʦʥ ʽ ʞʘʥʨ ʧʽʜ ʚʠʤʦʛʠ ʛʨʫʧʠ ʛʨʘʚʮʽʚ. ɸʣʝ ʚʽʣʴʥʘ 

ʛʝʥʝʨʘʮʽʷ ʧʨʠʟʚʝʜʝ ʜʦ ʥʝʩʪʘʙʽʣʴʥʦʛʦ ʨʝʟʫʣʴʪʘʪʫ, ʘ ʨʝʜʘʢʪʦʨ ʰʘʙʣʦʥʽʚ ʪʝʞ ʥʝ ʤʦʞʝ 

ʧʦʚʥʽʩʪʶ ʚʠʨʽʰʠʪʠ ʪʘʢʫ ʟʘʜʘʯʫ ʯʝʨʝʟ ʚʽʜʩʫʪʥʽʩʪʴ ʧʝʨʩʦʥʘʣʽʟʘʮʽʾ. 

ʋ ʧʨʘʢʪʠʯʥʦʤʫ ʩʝʥʩʽ ʧʨʦʮʝʩ ʩʪʚʦʨʝʥʥʷ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʦʾ ʥʘʩʪʽʣʴʥʦʾ ʛʨʠ 

ʦʭʦʧʣʶʻ ʪʘʢʽ ʦʩʥʦʚʥʽ ʝʪʘʧʠ: 

- ʬʦʨʤʫʚʘʥʥʷ ʢʦʥʮʝʧʮʽʾ ʛʨʠ, ʚʠʙʽʨ ʪʝʤʠ, ʞʘʥʨʦʚʦʾ ʨʘʤʢʠ, ʘʪʤʦʩʬʝʨʠ, 

ʨʽʚʥʷ ʩʝʨʡʦʟʥʦʩʪʽ ʘʙʦ ʨʦʟʚʘʞʘʣʴʥʦʩʪʽ;  

- ʧʦʙʫʜʦʚʘ ʤʝʭʘʥʽʢ, ʚʠʟʥʘʯʝʥʥʷ ʚʟʘʻʤʦʜʽʾ ʤʽʞ ʛʨʘʚʮʷʤʠ, ʪʠʧʫ ʭʦʜʽʚ, 

ʩʠʩʪʝʤʠ ʨʝʩʫʨʩʽʚ, ʢʦʦʧʝʨʘʪʠʚʥʦʾ ʘʙʦ ʟʤʘʛʘʣʴʥʦʾ ʤʦʜʝʣʽ;  

- ʬʦʨʤʫʚʘʥʥʷ ʧʨʘʚʠʣ, ʦʧʠʩ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʜʽʡ, ʚʠʥʷʪʢʽʚ, ʫʤʦʚ ʧʝʨʝʤʦʛʠ 

ʪʘ ʟʘʚʝʨʰʝʥʥʷ ʧʘʨʪʽʾ;  

- ʛʝʥʝʨʫʚʘʥʥʷ ʢʦʤʧʦʥʝʥʪʽʚ, ʩʪʚʦʨʝʥʥʷ ʢʘʨʪʦʢ, ʨʦʣʝʡ, ʧʨʝʜʤʝʪʽʚ, ʧʦʣʷ, 

ʪʦʢʝʥʽʚ, ʜʦʧʦʤʽʞʥʠʭ ʝʣʝʤʝʥʪʽʚ;  

- ʩʪʚʦʨʝʥʥʷ ʚʽʟʫʘʣʴʥʦʾ ʯʘʩʪʠʥʠ, ʜʦʙʽʨ ʩʪʠʣʶ, ʽʣʶʩʪʨʘʮʽʡ, ʢʦʣʴʦʨʦʚʦʾ 

ʣʦʛʽʢʠ ʪʘ ʯʠʪʘʙʝʣʴʥʦʩʪʽ ʝʣʝʤʝʥʪʽʚ;  

- ʧʝʨʩʦʥʘʣʽʟʘʮʽʷ, ʘʜʘʧʪʘʮʽʷ ʟʤʽʩʪʫ ʜʦ ʢʽʣʴʢʦʩʪʽ ʛʨʘʚʮʽʚ, ʾʭʥʽʭ ʨʦʣʝʡ, 

ʧʦʙʘʞʘʥʴ, ʭʘʨʘʢʪʝʨʫ ʧʦʜʽʾ ʘʙʦ ʢʦʥʢʨʝʪʥʦʾ ʢʦʤʧʘʥʽʾ;  

- ʧʝʨʝʚʽʨʢʘ ʫʟʛʦʜʞʝʥʦʩʪʽ, ʧʨʠʚʝʜʝʥʥʷ ʨʝʟʫʣʴʪʘʪʫ ʜʦ ʮʽʣʽʩʥʦʛʦ ʚʠʛʣʷʜʫ ʪʘ 

ʫʩʫʥʝʥʥʷ ʦʯʝʚʠʜʥʠʭ ʩʫʧʝʨʝʯʥʦʩʪʝʡ. 

ʂʦʞʝʥ ʟ ʮʠʭ ʝʪʘʧʽʚ ʤʘʻ ʩʚʦʻ ʟʥʘʯʝʥʥʷ, ʧʨʦʪʝ ʚ ʢʦʥʪʝʢʩʪʽ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʦʾ 

ʥʘʩʪʽʣʴʥʦʾ ʛʨʠ ʾʭ ʚʘʨʪʦ ʨʦʟʛʣʷʜʘʪʠ ʥʝ ʷʢ ʚʽʜʦʢʨʝʤʣʝʥʽ ʧʨʦʮʝʩʠ. ʅʘʧʨʠʢʣʘʜ, 

ʢʦʥʮʝʧʮʽʷ ʚʠʟʥʘʯʘʻ ʦʩʥʦʚʥʽ ʤʝʭʘʥʽʢʠ, ʷʢʽ, ʫ ʩʚʦʶ ʯʝʨʛʫ, ʚʧʣʠʚʘʶʪʴ ʥʘ ʧʨʘʚʠʣʘ. ʎʽ 

ʧʨʘʚʠʣʘ ʬʦʨʤʫʶʪʴ ʚʠʤʦʛʠ ʜʦ ʛʨʠ ʪʘ ʾʾ ʢʦʤʧʦʥʝʥʪʽʚ, ʘ ʚʽʟʫʘʣʴʥʽ ʝʣʝʤʝʥʪʠ ʧʦʚʠʥʥʽ 

ʛʘʨʤʦʥʽʡʥʦ ʜʦʧʦʚʥʶʚʘʪʠ ʟʘʛʘʣʴʥʠʡ ʟʤʽʩʪ ʽ ʚʽʜʧʦʚʽʜʘʪʠ ʣʦʛʽʮʽ ʛʨʠ. ʆʢʨʝʤʽ 
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ʽʥʩʪʨʫʤʝʥʪʠ ʰʚʠʜʢʦ ʩʪʘʶʪʴ ʧʨʦʙʣʝʤʦʶ. ɼʣʷ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʦʾ ʛʨʠ ʚʘʞʣʠʚʦ, ʱʦʙ 

ʚʩʽ ʝʪʘʧʠ ʟʙʠʨʘʣʠʩʷ ʥʝ ʧʦ ʨʽʟʥʠʭ ʤʽʩʮʷʭ, ʘ ʧʦʩʪʫʧʦʚʦ ʩʢʣʘʜʘʣʠʩʷ ʚ ʦʜʠʥ ʟʨʦʟʫʤʽʣʠʡ 

ʨʝʟʫʣʴʪʘʪ. ɿ ʦʛʣʷʜʫ ʥʘ ʮʝ ʘʚʪʦʤʘʪʠʟʘʮʽʷ ʤʘʻ ʦʭʦʧʣʶʚʘʪʠ ʥʝ ʣʠʰʝ ʩʪʚʦʨʝʥʥʷ 

ʦʢʨʝʤʠʭ ʝʣʝʤʝʥʪʽʚ ʛʨʠ, ʘ ʡ ʧʽʜʪʨʠʤʫʚʘʪʠ ʾʭʥʶ ʫʟʛʦʜʞʝʥʽʩʪʴ [4, 6]. 

ʆʢʨʝʤʦʾ ʫʚʘʛʠ ʧʦʪʨʝʙʫʻ ʚʽʟʫʘʣʴʥʘ ʩʢʣʘʜʦʚʘ ʛʨʠ. ʇʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʜʞʝʨʝʣ 

ʽʥʬʦʨʤʘʮʽʾ ʧʦʢʘʟʫʻ, ʱʦ ʛʝʥʝʨʘʪʠʚʥʽ ʪʝʭʥʦʣʦʛʽʾ ʚʞʝ ʘʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ 

ʩʪʚʦʨʝʥʥʷ ʽʛʨʦʚʠʭ ʧʝʨʩʦʥʘʞʽʚ, ʢʦʥʮʝʧʪ-ʘʨʪʫ ʪʘ ʽʥʰʠʭ ʚʽʟʫʘʣʴʥʠʭ ʝʣʝʤʝʥʪʽʚ [7]. ɰʭ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʪʦʩʫʻʪʴʩʷ ʥʝ ʣʠʰʝ ʟʦʚʥʽʰʥʴʦʛʦ ʚʠʛʣʷʜʫ, ʘ ʡ ʭʘʨʘʢʪʝʨʥʠʭ ʨʠʩ, 

ʘʪʨʠʙʫʪʽʚ ʪʘ ʟʘʛʘʣʴʥʦʛʦ ʦʙʨʘʟʫ. ɺʦʜʥʦʯʘʩ ʫ ʮʽʡ ʯʘʩʪʠʥʽ ʟʘʟʚʠʯʘʡ ʚʠʥʠʢʘʻ ʧʨʦʙʣʝʤʘ, 

ʧʦʚôʷʟʘʥʘ ʟ ʧʝʨʝʜʙʘʯʫʚʘʥʽʩʪʶ ʨʝʟʫʣʴʪʘʪʽʚ, ʻʜʥʽʩʪʶ ʩʪʠʣʶ ʪʘ ʧʦʜʘʣʴʰʦʶ 

ʫʟʛʦʜʞʝʥʽʩʪʶ ʟʦʙʨʘʞʝʥʴ ʽʟ ʣʦʛʽʢʦʶ ʩʘʤʦʛʦ ʧʨʦʮʝʩʫ ʛʨʠ [8]. ɺʽʟʫʘʣʴʥʫ ʛʝʥʝʨʘʮʽʶ 

ʩʣʽʜ ʨʦʟʛʣʷʜʘʪʠ ʥʝ ʷʢ ʦʢʨʝʤʠʡ ʜʝʢʦʨʘʪʠʚʥʠʡ ʝʣʝʤʝʥʪ, ʘ ʷʢ ʚʘʞʣʠʚʫ ʯʘʩʪʠʥʫ ʙʽʣʴʰ 

ʰʠʨʦʢʦʛʦ ʧʨʦʮʝʩʫ ʨʦʟʨʦʙʢʠ ʛʨʠ, ʜʝ ʚʦʥʘ ʧʽʜʧʦʨʷʜʢʦʚʘʥʘ ʟʘʛʘʣʴʥʦʤʫ ʟʘʜʫʤʫ, 

ʧʨʘʚʠʣʘʤ ʽ ʤʝʭʘʥʽʢʘʤ. 

ʋ ʩʫʯʘʩʥʠʭ ʮʠʬʨʦʚʠʭ ʽʥʩʪʨʫʤʝʥʪʘʭ ʜʣʷ ʥʘʩʪʽʣʴʥʦʛʦ ʛʝʡʤʜʠʟʘʡʥʫ ʜʦʙʨʝ 

ʚʠʜʥʦ ʦʜʥʫ ʩʣʘʙʢʫ ʩʪʦʨʦʥʫ ï ʚʦʥʠ ʨʽʜʢʦ ʧʨʘʮʶʶʪʴ ʷʢ ʻʜʠʥʠʡ ʧʨʦʮʝʩ. ʆʜʠʥ ʩʝʨʚʽʩ 

ʟʨʫʯʥʠʡ ʜʣʷ ʢʦʤʧʦʥʝʥʪʽʚ, ʽʥʰʠʡ ʧʦʪʨʽʙʝʥ ʜʣʷ ʪʝʩʪʫʚʘʥʥʷ, ʦʢʨʝʤʦ ʜʦʚʦʜʠʪʴʩʷ ʚʝʩʪʠ 

ʧʨʘʚʠʣʘ, ʤʘʪʝʨʽʘʣʠ ʘʙʦ ʧʽʜʛʦʪʦʚʢʫ ʜʦ ʩʧʽʣʴʥʦʾ ʨʦʙʦʪʠ. ʂʦʨʠʩʪʫʚʘʯ ʥʽʙʠ ʡ ʤʘʻ 

ʧʦʪʨʽʙʥʽ ʽʥʩʪʨʫʤʝʥʪʠ, ʘʣʝ ʟʤʫʰʝʥʠʡ ʧʦʩʪʽʡʥʦ ʧʝʨʝʥʦʩʠʪʠ ʜʘʥʽ, ʟʚʽʨʷʪʠ ʤʘʪʝʨʽʘʣʠ 

ʤʽʞ ʩʦʙʦʶ ʽ ʧʽʜʣʘʰʪʦʚʫʚʘʪʠʩʷ ʧʽʜ ʨʽʟʥʫ ʣʦʛʽʢʫ ʨʦʙʦʪʠ. ɼʣʷ ʜʦʩʚʽʜʯʝʥʦʛʦ ʜʠʟʘʡʥʝʨʘ 

ʮʝ ʱʝ ʤʦʞʥʘ ʩʧʨʠʡʤʘʪʠ ʷʢ ʥʦʨʤʘʣʴʥʠʡ ʨʦʙʦʯʠʡ ʧʨʦʮʝʩ, ʘʣʝ ʜʣʷ ʟʚʠʯʘʡʥʦʛʦ 

ʢʦʨʠʩʪʫʚʘʯʘ ʪʘʢʘ ʨʦʟʨʽʟʥʝʥʽʩʪʴ ʰʚʠʜʢʦ ʩʪʘʻ ʧʝʨʝʰʢʦʜʦʶ. ʋʚʘʛʘ ʟʤʽʱʫʻʪʴʩʷ ʟ ʽʜʝʾ 

ʛʨʠ ʥʘ ʪʝʭʥʽʯʥʽ ʜʨʽʙʥʠʮʽ, ʭʦʯʘ ʩʘʤʝ ʮʴʦʛʦ ʚʝʙʩʝʨʚʽʩ ʤʘʻ ʫʥʠʢʘʪʠ [9ï12]. 

ʇʝʨʩʦʥʘʣʽʟʦʚʘʥʘ ʥʘʩʪʽʣʴʥʘ ʛʨʘ ʷʢ ʦʙôʻʢʪ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʥʝ ʟʚʦʜʠʪʴʩʷ ʜʦ ʦʜʥʦʛʦ 

ʪʠʧʫ ʢʦʥʪʝʥʪʫ, ʙʦ ʚ ʥʽʡ ʦʜʥʦʯʘʩʥʦ ʧʦʻʜʥʫʶʪʴʩʷ ʟʤʽʩʪ, ʤʝʭʘʥʽʢʘ, ʚʽʟʫʘʣʴʥʘ ʯʘʩʪʠʥʘ 

ʪʘ ʢʦʨʠʩʪʫʚʘʮʴʢʘ ʚʟʘʻʤʦʜʽʷ. ʉʘʤʝ ʮʷ ʙʘʛʘʪʦʰʘʨʦʚʽʩʪʴ ʟʘʜʘʻ ʩʢʣʘʜʥʽʩʪʴ ʧʨʦʙʣʝʤʠ ʽ 

ʚʦʜʥʦʯʘʩ ʧʦʷʩʥʶʻ, ʯʦʤʫ ʾʾ ʜʦʮʽʣʴʥʦ ʚʠʨʽʰʫʚʘʪʠ ʯʝʨʝʟ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʡ ʚʝʙʩʝʨʚʽʩ. 

ʅʘʩʪʫʧʥʠʡ ʨʘʮʽʦʥʘʣʴʥʠʡ ʢʨʦʢ ï ʘʥʘʣʽʟ ʩʫʯʘʩʥʠʭ ʧʨʦʛʨʘʤʥʠʭ ʨʽʰʝʥʴ, ʷʢʽ ʚʞʝ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʫ ʧʨʝʜʤʝʪʥʽʡ ʦʙʣʘʩʪʽ. 
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1.3 ɸʥʘʣʽʟ ʩʫʯʘʩʥʠʭ ʧʨʦʛʨʘʤʥʠʭ ʨʽʰʝʥʴ  

ʇʽʩʣʷ ʘʥʘʣʽʟʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʠʭ ʥʘʩʪʽʣʴʥʠʭ ʽʛʦʨ ʟ ʪʦʯʢʠ ʟʦʨʫ 

ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʜʦʮʽʣʴʥʦ ʧʝʨʝʡʪʠ ʜʦ ʦʛʣʷʜʫ ʘʢʪʫʘʣʴʥʠʭ ʧʨʦʛʨʘʤʥʠʭ ʨʽʰʝʥʴ, ʱʦ 

ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʫ ʩʫʤʽʞʥʽʡ ʧʨʝʜʤʝʪʥʽʡ ʦʙʣʘʩʪʽ. ʎʝʡ ʦʛʣʷʜ ʤʘʻ ʥʘ ʤʝʪʽ ʥʝ ʣʠʰʝ 

ʨʦʟʛʣʷʥʫʪʠ ʨʽʟʥʦʤʘʥʽʪʥʽ ʜʦʩʪʫʧʥʽ ʨʽʰʝʥʥʷ, ʘ ʡ ʚʠʷʚʠʪʠ ʦʙʤʝʞʝʥʥʷ ʾʭ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ. ʈʦʟʛʣʷʜʘʶʪʴʩʷ ʪʨʠ ʚʘʨʽʘʥʪʠ ʟ ʨʽʟʥʠʤʠ ʤʝʪʦʜʘʤʠ 

ʧʽʜʪʨʠʤʢʠ ʚ ʨʦʟʨʦʙʮʽ ʥʘʩʪʽʣʴʥʦʛʦ ʛʝʡʤʜʠʟʘʡʥʫ: Component Studio ʜʣʷ 

ʚʝʙʧʨʦʻʢʪʫʚʘʥʥʷ ʢʦʤʧʦʥʝʥʪʽʚ, nanDECK ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʩʮʝʥʘʨʽʾʚ ʜʣʷ ʢʘʨʪʢʦʚʠʭ 

ʥʘʙʦʨʽʚ ʪʘ Tabletop Simulator ʜʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ ʧʣʝʡʪʝʩʪʽʚ ʛʦʪʦʚʠʭ ʽʛʦʨ. ʋʩʽ ʪʨʠ 

ʨʽʰʝʥʥʷ ʧʦʢʘʟʫʶʪʴ, ʱʦ ʩʫʯʘʩʥʝ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʦʩʷʛʣʦ ʟʥʘʯʥʦʛʦ ʨʽʚʥʷ 

ʨʦʟʚʠʪʢʫ. ʇʨʦʪʝ ʢʦʞʥʝ ʟ ʥʠʭ ʧʽʜʪʨʠʤʫʻ ʧʨʦʮʝʩ ʩʪʚʦʨʝʥʥʷ ʥʘʩʪʽʣʴʥʦʾ ʛʨʠ ʧʝʨʝʚʘʞʥʦ 

ʥʘ ʦʢʨʝʤʦʤʫ ʝʪʘʧʽ ʨʦʟʨʦʙʣʝʥʥʷ. 

ɼʣʷ ʙʽʣʴʰ ʦʙô̒ ʢʪʠʚʥʦʛʦ ʘʥʘʣʽʟʫ ʩʫʯʘʩʥʠʭ ʨʽʰʝʥʴ ʩʣʽʜ ʚʨʘʭʫʚʘʪʠ ʪʨʠ ʦʩʥʦʚʥʽ 

ʢʘʪʝʛʦʨʽʾ ʢʨʠʪʝʨʽʾʚ:  

1) ʬʫʥʢʮʽʦʥʘʣʴʥʝ ʧʨʠʟʥʘʯʝʥʥʷ, ʪʦʙʪʦ ʷʢʽ ʩʘʤʝ ʝʪʘʧʠ ʩʪʚʦʨʝʥʥʷ ʛʨʠ 

ʧʽʜʪʨʠʤʫʻ ʩʠʩʪʝʤʘ; 

2) ʨʽʚʝʥʴ ʘʚʪʦʤʘʪʠʟʘʮʽʾ, ʪʦʙʪʦ ʯʠ ʦʙʤʝʞʫʻʪʴʩʷ ʨʽʰʝʥʥʷ ʦʬʦʨʤʣʝʥʥʷʤ 

ʦʢʨʝʤʠʭ ʘʨʪʝʬʘʢʪʽʚ, ʯʠ ʙʝʨʝ ʫʯʘʩʪʴ ʫ ʧʦʙʫʜʦʚʽ ʟʤʽʩʪʫ ʛʨʠ; 

3) ʩʪʫʧʽʥʴ ʮʽʣʽʩʥʦʩʪʽ ʨʝʟʫʣʴʪʘʪʫ, ʪʦʙʪʦ ʯʠ ʜʦʟʚʦʣʷʻ ʽʥʩʪʨʫʤʝʥʪ ʦʪʨʠʤʘʪʠ 

ʧʦʚʥʦʮʽʥʥʠʡ ʧʨʦʜʫʢʪ, ʘ ʥʝ ʣʠʰʝ ʦʢʨʝʤʽ ʡʦʛʦ ʯʘʩʪʠʥʠ.  

ʆʮʽʥʢʘ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʘʻ ˇʨʫʥʪʫʚʘʪʠʩʷ ʥʘ ʮʠʭ ʢʨʠʪʝʨʽʷʭ, ʘʜʞʝ 

ʚʦʥʠ ʜʘʶʪʴ ʟʤʦʛʫ ʯʽʪʢʦ ʚʠʟʥʘʯʠʪʠ ʧʝʨʝʜʙʘʯʫʚʘʥʽ ʬʫʥʢʮʽʾ ʪʘ ʨʝʘʣʴʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ, 

ʘ ʪʘʢʦʞ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʧʨʦʮʝʩʫ ʩʪʚʦʨʝʥʥʷ ʥʘʩʪʽʣʴʥʠʭ ʽʛʦʨ. ʊʘʢʠʡ 

ʧʽʜʭʽʜ ʜʦʟʚʦʣʷʻ ʧʝʨʝʡʪʠ ʚʽʜ ʧʨʦʩʪʦʛʦ ʦʧʠʩʫ ʥʘʷʚʥʠʭ ʨʽʰʝʥʴ ʜʦ ʾʭ ʟʤʽʩʪʦʚʥʦʛʦ 

ʧʦʨʽʚʥʷʥʥʷ ʚ ʤʝʞʘʭ ʟʘʚʜʘʥʴ ʮʽʻʾ ʢʚʘʣʽʬʽʢʘʮʽʡʥʦʾ ʨʦʙʦʪʠ. ʋʚʘʛʘ ʧʨʠʜʽʣʷʻʪʴʩʷ ʥʝ 

ʣʠʰʝ ʪʝʭʥʽʯʥʠʤ ʤʦʞʣʠʚʦʩʪʷʤ ʦʢʨʝʤʠʭ ʩʠʩʪʝʤ, ʘ ʡ ʪʦʤʫ, ʥʘʩʢʽʣʴʢʠ ʚʦʥʠ ʧʨʠʜʘʪʥʽ 

ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʮʽʣʽʩʥʦʛʦ ʽʛʨʦʚʦʛʦ ʨʝʟʫʣʴʪʘʪʫ. ʊʘʢʽ ʩʠʩʪʝʤʠ ʤʦʞʫʪʴ ʙʫʪʠ ʥʝ 

ʧʨʷʤʠʤʠ ʘʥʘʣʦʛʘʤʠ, ʘʣʝ ʚʦʥʠ ʧʦʚʠʥʥʽ ʦʭʦʧʣʶʚʘʪʠ ʢʣʶʯʦʚʽ ʧʨʠʥʮʠʧʠ ʨʦʟʨʦʙʢʠ ʪʘ 

ʟʘʩʦʙʠ ʦʨʛʘʥʽʟʘʮʽʾ ʧʨʦʮʝʩʫ ʛʝʥʝʨʘʮʽʾ ʽʛʨʦʚʦʛʦ ʢʦʥʪʝʥʪʫ. 
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Component Studio 

Component Studio ʩʣʽʜ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʩʧʝʮʽʘʣʽʟʦʚʘʥʫ ʚʝʙʦʨʽʻʥʪʦʚʘʥʫ 

ʧʣʘʪʬʦʨʤʫ, ʧʨʠʟʥʘʯʝʥʫ ʜʣʷ ʨʦʟʨʦʙʢʠ ʢʦʤʧʦʥʝʥʪʽʚ ʥʘʩʪʽʣʴʥʠʭ ʽʛʦʨ (ʨʠʩ. 1.3). ɰʾ 

ʬʫʥʢʮʽʦʥʘʣʴʥʘ ʩʧʨʷʤʦʚʘʥʽʩʪʴ ʧʦʚôʷʟʘʥʘ ʟʽ ʩʪʚʦʨʝʥʥʷʤ ʢʘʨʪ, ʧʣʠʪʦʢ, ʞʝʪʦʥʽʚ ʪʘ 

ʽʥʰʠʭ ʜʨʫʢʦʚʘʥʠʭ ʘʙʦ ʮʠʬʨʦʚʠʭ ʢʦʤʧʦʥʝʥʪʽʚ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʛʨʽ. ɿʛʽʜʥʦ ʟ 

ʦʬʽʮʽʡʥʠʤʠ ʤʘʪʝʨʽʘʣʘʤʠ, ʧʣʘʪʬʦʨʤʘ ʧʽʜʪʨʠʤʫʻ ʛʝʥʝʨʫʚʘʥʥʷ ʢʦʤʧʦʥʝʥʪʽʚ ʽʟ ʜʘʥʠʭ, 

ʝʢʩʧʦʨʪ ʫ ʨʽʟʥʽ ʬʦʨʤʘʪʠ, ʬʦʨʤʘʪʫʚʘʥʥʷ PDF-ʬʘʡʣʽʚ ʜʣʷ ʩʘʤʦʩʪʽʡʥʦʛʦ ʜʨʫʢʫ, 

ʦʪʨʠʤʘʥʥʷ ʦʢʨʝʤʠʭ PNG-ʬʘʡʣʽʚ, ʧʽʜʪʨʠʤʢʘ ʧʨʷʤʦʛʦ ʟʘʚʘʥʪʘʞʝʥʥʷ ʫ The Game 

Crafter, ʘ ʪʘʢʦʞ ʜʦʜʘʪʢʦʚʦ ʝʢʩʧʦʨʪ ʜʦ ʩʝʨʚʽʩʫ Tabletop Simulator [9, 10]. ʎʝ ʚʩʝ 

ʨʘʟʦʤ ʜʦʟʚʦʣʷʻ ʢʣʘʩʠʬʽʢʫʚʘʪʠ ʡʦʛʦ ʷʢ ʽʥʩʪʨʫʤʝʥʪ, ʷʢʠʡ ʢʦʨʠʩʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʜʣʷ ʦʬʦʨʤʣʝʥʥʷ ʪʘ ʧʽʜʛʦʪʦʚʢʠ ʽʛʨʦʚʠʭ ʤʘʪʝʨʽʘʣʽʚ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ. 

 

ʈʠʩʫʥʦʢ 1.3 ï ɺʠʛʣʷʜ ʽʥʪʝʨʬʝʡʩʫ Component Studio 

ʉʝʨʚʽʩ ʦʨʽʻʥʪʦʚʘʥʠʡ ʥʘ ʨʦʙʦʪʫ ʟ ʥʘʙʦʨʘʤʠ ʢʦʤʧʦʥʝʥʪʽʚ, ʷʢʽ ʤʦʞʥʘ ʛʥʫʯʢʦ 

ʩʪʚʦʨʶʚʘʪʠ, ʟʤʽʥʶʚʘʪʠ ʪʘ ʝʢʩʧʦʨʪʫʚʘʪʠ ʜʣʷ ʜʨʫʢʫ ʘʙʦ ʮʠʬʨʦʚʦʛʦ ʪʝʩʪʫʚʘʥʥʷ. 

ʅʘʡʙʽʣʴʰʘ ʡʦʛʦ ʧʨʘʢʪʠʯʥʘ ʮʽʥʥʽʩʪʴ ʧʨʦʷʚʣʷʻʪʴʩʷ ʥʘ ʪʠʭ ʝʪʘʧʘʭ, ʢʦʣʠ ʤʝʭʘʥʽʢʘ ʛʨʠ 

ʚʞʝ ʚʠʟʥʘʯʝʥʘ ʽ ʧʦʪʨʽʙʥʦ ʰʚʠʜʢʦ ʧʽʜʛʦʪʫʚʘʪʠ ʟʥʘʯʥʫ ʢʽʣʴʢʽʩʪʴ ʚʽʟʫʘʣʴʥʦ 

ʫʟʛʦʜʞʝʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. ʇʦ ʩʫʪʽ, Component Studio ʜʦʙʨʝ ʚʠʨʽʰʫʻ ʦʜʥʫ ʢʦʥʢʨʝʪʥʫ 

ʟʘʜʘʯʫ, ʘ ʩʘʤʝ ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʧʽʜʛʦʪʦʚʢʫ ʢʦʤʧʦʥʝʥʪʽʚ ʜʣʷ ʨʦʟʨʦʙʥʠʢʽʚ ʥʘʩʪʽʣʴʥʠʭ 

ʽʛʦʨ. ɺʦʜʥʦʯʘʩ ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ ʧʣʘʪʬʦʨʤʠ ʥʝ ʚʠʭʦʜʠʪʴ ʟʘ ʤʝʞʽ ʮʽʻʾ ʟʘʜʘʯʽ. 

ʋʟʘʛʘʣʴʥʝʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ Component Studio ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣ. 1.1.  
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ʊʘʙʣʠʮʷ 1.1 ï ʆʧʠʩ Component Studio 

ʇʘʨʘʤʝʪʨ ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʅʘʟʚʘ Component Studio 

ʈʦʟʨʦʙʥʠʢ The Game Crafter 

ʊʠʧ ʨʽʰʝʥʥʷ ʚʝʙʩʝʨʚʽʩ ʧʨʦʻʢʪʫʚʘʥʥʷ ʽʛʨʦʚʠʭ ʢʦʤʧʦʥʝʥʪʽʚ 

ɸʨʭʽʪʝʢʪʫʨʥʠʡ ʧʽʜʭʽʜ ʭʤʘʨʥʠʡ ʚʝʙʩʝʨʚʽʩ 

ʄʦʚʘ ʨʝʘʣʽʟʘʮʽʾ 
ʚʝʙʦʨʽʻʥʪʦʚʘʥʘ ʧʣʘʪʬʦʨʤʘ, ʪʦʯʥʠʡ ʩʪʝʢ ʥʝ 

ʨʦʟʢʨʠʚʘʻʪʴʩʷ ʫ ʚʽʜʢʨʠʪʠʭ ʦʬʽʮʽʡʥʠʭ ʤʘʪʝʨʽʘʣʘʭ 

ʌʫʥʢʮʽʾ 

- ʛʝʥʝʨʫʚʘʥʥʷ ʢʦʤʧʦʥʝʥʪʽʚ ʥʘ ʦʩʥʦʚʽ ʜʘʥʠʭ;  

- ʝʢʩʧʦʨʪ ʦʢʨʝʤʠʭ PNG-ʬʘʡʣʽʚ; 

- ʬʦʨʤʫʚʘʥʥʷ PDF-ʬʘʡʣʽʚ ʜʣʷ ʜʨʫʢʫ; 

- ʧʨʷʤʝ ʟʘʚʘʥʪʘʞʝʥʥʷ ʚ The Game Crafter; 

- ʝʢʩʧʦʨʪ ʫ ʬʦʨʤʘʪʘʭ, ʧʨʠʜʘʪʥʠʭ ʜʣʷ Tabletop 

Simulator; 

- ʦʜʥʦʯʘʩʥʝ ʬʦʨʤʫʚʘʥʥʷ ʢʽʣʴʢʦʭ ʪʠʧʽʚ 

ʝʢʩʧʦʨʪʫ. 

ʇʝʨʝʚʘʛʠ 

- ʚʝʙʬʦʨʤʘʪ ʨʦʙʦʪʠ ʪʘ ʟʨʫʯʥʽʩʪʴ ʩʪʚʦʨʝʥʥʷ 

ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʦʜʥʦʪʠʧʥʠʭ ʝʣʝʤʝʥʪʽʚ; 

- ʧʨʠʜʘʪʥʽʩʪʴ ʜʦ ʜʨʫʢʫ ʪʘ ʮʠʬʨʦʚʦʛʦ ʧʣʝʡʪʝʩʪʫ; 

- ʽʥʪʝʛʨʘʮʽʷ ʟ ʩʫʤʽʞʥʠʤʠ ʩʝʨʚʽʩʘʤʠ ʝʢʦʩʠʩʪʝʤʠ 

The Game Crafter. 

ʆʙʤʝʞʝʥʥʷ 

- ʥʝ ʛʝʥʝʨʫʻ ʢʦʥʮʝʧʮʽʶ ʛʨʠ, ʤʝʭʘʥʽʢʠ ʡ 

ʧʨʘʚʠʣʘ; 

- ʦʨʽʻʥʪʦʚʘʥʘ ʧʝʨʝʚʘʞʥʦ ʥʘ ʧʨʦʬʝʩʽʡʥʠʭ 

ʜʠʟʘʡʥʝʨʽʚ, ʘ ʥʝ ʟʚʠʯʘʡʥʠʭ ʢʦʨʠʩʪʫʚʘʯʽʚ. 

ɼʞʝʨʝʣʦ ʽʥʬʦʨʤʘʮʽʾ 
https://component.studio/ 

https://www.thegamecrafter.com/ 

ʇʨʦʮʝʩ ʜʨʫʢʫ ʪʘ ʪʝʩʪʫʚʘʥʥʷ ʩʧʨʘʚʜʽ ʩʪʘʚ ʟʥʘʯʥʦ ʧʨʦʩʪʽʰʠʤ ʟʘʚʜʷʢʠ ʮʴʦʤʫ 

ʩʝʨʚʽʩʫ, ʘʣʝ ʻ ʚʘʞʣʠʚʝ ʦʙʤʝʞʝʥʥʷ, ʷʢʝ ʚʘʨʪʦ ʚʨʘʭʦʚʫʚʘʪʠ. ʇʣʘʪʬʦʨʤʘ ʥʝ ʚʟʘʻʤʦʜʽʻ 

ʟ ʽʛʨʦʚʦʶ ʢʦʥʮʝʧʮʽʻʶ, ʥʝ ʬʦʨʤʫʻ ʤʝʭʘʥʽʯʥʫ ʩʪʨʫʢʪʫʨʫ ʽ ʥʝ ʨʦʟʨʦʙʣʷʻ ʧʨʘʚʠʣʘ. ʉʘʤʝ 

ʪʦʤʫ Component Studio ʻ ʦʨʽʻʥʪʠʨʦʤ, ʘʣʝ ʥʝ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤ ʘʥʘʣʦʛʦʤ ʩʠʩʪʝʤʠ, ʱʦ 

ʨʦʟʨʦʙʣʷʻʪʴʩʷ. ɰʾ ʬʫʥʢʮʽʾ ʢʨʘʱʝ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʧʽʜʪʨʠʤʢʫ ʥʘ ʧʝʚʥʦʤʫ ʝʪʘʧʽ 

ʧʽʜʛʦʪʦʚʢʠ ʽʛʨʦʚʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʘ ʥʝ ʷʢ ʽʥʩʪʨʫʤʝʥʪ ʜʣʷ ʧʦʚʥʦʛʦ ʮʠʢʣʫ ʨʦʟʨʦʙʣʝʥʥʷ. 

https://component.studio/


ʂʘʬʝʜʨʘ ʽʥʞʝʥʝʨʽʾ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ɯʥʪʝʣʝʢʪʫʘʣʴʥʠʡ ʚʝʙʩʝʨʚʽʩ ʜʣʷ ʛʝʥʝʨʘʮʽʾ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʠʭ ʥʘʩʪʽʣʴʥʠʭ ʽʛʦʨ 18 

2026 ʨ.  ɸʡʨʘʧʝʪʷʥ ʈʦʙʝʨʪ 

nanDECK 

nanDECK ʟʘʡʤʘʻ ʧʨʠʥʮʠʧʦʚʦ ʽʥʰʫ ʥʽʰʫ ʚ ʽʥʩʪʨʫʤʝʥʪʘʨʽʾ ʥʘʩʪʽʣʴʥʦʛʦ 

ʛʝʡʤʜʠʟʘʡʥʫ (ʨʠʩ. 1.4). Component Studio ʚ ʦʩʥʦʚʥʦʤʫ ʟʘʡʤʘʻʪʴʩʷ 

ʚʝʙʧʨʦʻʢʪʫʚʘʥʥʷʤ ʪʘ ʚʽʟʫʘʣʴʥʠʤ ʚʽʜʦʙʨʘʞʝʥʥʷʤ, ʪʦʜʽ ʷʢ nanDECK ʟʦʩʝʨʝʜʞʫʻʪʴʩʷ 

ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ ʩʢʨʠʧʪʽʚ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʢʘʨʪʢʦʚʠʭ ʥʘʙʦʨʽʚ. ʆʬʽʮʽʡʥʝ 

ʚʠʟʥʘʯʝʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʢʘʟʫʻ ʥʘ ʪʝ, ʱʦ ʚʦʥʦ ʨʦʟʨʦʙʣʝʥʦ ʜʣʷ 

Windows ʽ ʧʨʠʟʥʘʯʝʥʝ ʜʣʷ ʦʧʪʠʤʽʟʘʮʽʾ ʧʨʦʻʢʪʫʚʘʥʥʷ ʪʘ ʜʨʫʢʫ ʢʦʣʦʜ ʢʘʨʪ, ʱʦ ʨʦʙʠʪʴ 

ʡʦʛʦ ʦʩʦʙʣʠʚʦ ʢʦʨʠʩʥʠʤ ʥʘ ʝʪʘʧʘʭ ʧʨʦʪʦʪʠʧʫʚʘʥʥʷ ʪʘ ʪʝʩʪʫʚʘʥʥʷ [11]. ɿʛʽʜʥʦ ʟ 

ʧʝʨʝʣʽʢʦʤ ʤʦʞʣʠʚʦʩʪʝʡ, nanDECK ʧʨʦʧʦʥʫʻ ʽʥʪʝʛʨʘʮʽʶ ʟ Excel, OpenOffice, Google 

Sheets ʪʘ CSV. ʉʝʨʝʜ ʡʦʛʦ ʬʫʥʢʮʽʦʥʘʣʫ ʻ ʚʥʫʪʨʽʰʥʽʡ ʨʝʜʘʢʪʦʨ, ʨʝʥʜʝʨʠʥʛ ʫ 

ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ, ʚʽʨʪʫʘʣʴʥʠʡ ʩʪʽʣ, ʚʽʟʫʘʣʴʥʠʡ ʨʝʜʘʢʪʦʨ, ʢʦʤʙʽʥʘʪʦʨʥʠʡ ʤʦʜʫʣʴ ʽ 

Monte-Carlo ʩʠʤʫʣʷʪʦʨ. ʊʘʢʠʡ ʥʘʙʽʨ ʽʥʩʪʨʫʤʝʥʪʽʚ ʨʦʙʠʪʴ nanDECK ʦʜʥʠʤ ʽʟ 

ʥʘʡʫʥʽʚʝʨʩʘʣʴʥʽʰʠʭ ʨʽʰʝʥʴ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʩʪʚʦʨʝʥʥʷ ʢʘʨʪʢʦʚʠʭ ʩʠʩʪʝʤ. 

 

ʈʠʩʫʥʦʢ 1.4 ï ɺʠʛʣʷʜ ʽʥʪʝʨʬʝʡʩʫ nanDECK 

ɺʘʞʣʠʚʦ ʧʽʜʢʨʝʩʣʠʪʠ, ʱʦ nanDECK ʦʨʽʻʥʪʦʚʘʥʠʡ ʥʝ ʥʘ ʩʧʨʦʱʝʥʝ 

ʨʝʜʘʛʫʚʘʥʥʷ ʢʦʤʧʦʥʝʥʪʽʚ, ʘ ʙʽʣʴʰʝ ʘʢʮʝʥʪʫʻ ʫʚʘʛʫ ʥʘ ʪʝʭʥʽʯʥʦʤʫ ʧʽʜʭʦʜʽ. 

ʂʦʨʠʩʪʫʚʘʯ ʬʘʢʪʠʯʥʦ ʫʧʨʘʚʣʷʻ ʩʪʨʫʢʪʫʨʦʶ ʢʘʨʪ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʮʝʥʘʨʽʾʚ, ʪʘʙʣʠʮʴ 

ʜʘʥʠʭ ʽ ʧʘʨʘʤʝʪʨʽʚ ʛʝʥʝʨʘʮʽʾ. ʋʟʘʛʘʣʴʥʝʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ nanDECK ʥʘʚʝʜʝʥʦ ʚ 

ʪʘʙʣ. 1.2. 
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ʊʘʙʣʠʮʷ 1.2 ï ʆʧʠʩ nanDECK 

ʇʘʨʘʤʝʪʨ ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʅʘʟʚʘ nanDECK 

ʈʦʟʨʦʙʥʠʢ Nand 

ʊʠʧ ʨʽʰʝʥʥʷ ʣʦʢʘʣʴʥʠʡ ʟʘʩʪʦʩʫʥʦʢ ʜʣʷ Windows 

ɸʨʭʽʪʝʢʪʫʨʥʠʡ ʧʽʜʭʽʜ ʣʦʢʘʣʴʥʠʡ ʥʘʩʪʽʣʴʥʠʡ ʽʥʩʪʨʫʤʝʥʪ 

ʄʦʚʘ ʨʝʘʣʽʟʘʮʽʾ 

ʫ ʚʽʜʢʨʠʪʠʭ ʦʬʽʮʽʡʥʠʭ ʤʘʪʝʨʽʘʣʘʭ ʥʝ ʘʢʮʝʥʪʫʻʪʴʩʷ, ʜʣʷ 

ʢʦʨʠʩʪʫʚʘʯʘ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʚʣʘʩʥʠʡ ʩʮʝʥʘʨʥʠʡ ʩʠʥʪʘʢʩʠʩ 

nanDECK 

ʌʫʥʢʮʽʾ 

- ʛʝʥʝʨʘʮʽʷ ʢʦʣʦʜ ʽ ʛʨʘʬʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ ʥʘ ʦʩʥʦʚʽ ʩʮʝʥʘʨʽʾʚ; 

- ʨʦʙʦʪʘ ʟ Excel, OpenOffice, Google Sheets ʽ CSV; 

- ʨʝʥʜʝʨʠʥʛ ʫ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ; 

- ʚʽʟʫʘʣʴʥʠʡ ʨʝʜʘʢʪʦʨ; 

- ʚʽʨʪʫʘʣʴʥʠʡ ʩʪʽʣ ʜʣʷ ʧʣʝʡʪʝʩʪʫ; 

- ʢʦʤʙʽʥʘʪʦʨʥʠʡ ʤʦʜʫʣʴ ʽ Monte-Carlo ʩʠʤʫʣʷʪʦʨ; 

- ʰʘʙʣʦʥʠ ʜʣʷ ʜʨʫʢʘʨʩʴʢʠʭ ʩʝʨʚʽʩʽʚ; 

- ʩʪʚʦʨʝʥʥʷ ʢʦʤʙʽʥʦʚʘʥʠʭ ʟʦʙʨʘʞʝʥʴ ʜʣʷ Tabletop Simulator. 

ʇʝʨʝʚʘʛʠ 

- ʚʠʩʦʢʘ ʛʥʫʯʢʽʩʪʴ; 

- ʧʦʪʫʞʥʘ ʘʚʪʦʤʘʪʠʟʘʮʽʷ ʢʘʨʪʢʦʚʠʭ ʩʠʩʪʝʤ; 

- ʢʦʨʠʩʥʽʩʪʴ ʜʣʷ ʧʨʦʪʦʪʠʧʫʚʘʥʥʷ; 

- ʧʽʜʪʨʠʤʢʘ ʩʢʣʘʜʥʠʭ ʩʮʝʥʘʨʽʾʚ ʧʦʙʫʜʦʚʠ ʢʦʣʦʜ 

ʆʙʤʝʞʝʥʥʷ 

- ʚʠʩʦʢʠʡ ʧʦʨʽʛ ʚʭʦʜʫ; 

- ʦʨʽʻʥʪʘʮʽʷ ʥʘ ʪʝʭʥʽʯʥʦ ʧʽʜʛʦʪʦʚʣʝʥʦʛʦ ʢʦʨʠʩʪʫʚʘʯʘ; 

- ʚʽʜʩʫʪʥʽʩʪʴ ʛʝʥʝʨʘʮʽʾ ʢʦʥʮʝʧʮʽʾ ʪʘ ʧʨʘʚʠʣ; 

- ʚʽʜʩʫʪʥʽʩʪʴ ʚʝʙʩʝʨʚʽʩʥʦʛʦ ʩʮʝʥʘʨʽʶ ʧʦʚʥʦʛʦ ʮʠʢʣʫ. 

ɼʞʝʨʝʣʦ ʽʥʬʦʨʤʘʮʽʾ https://nandeck.com/ 

ʊʘʢʠʤ ʯʠʥʦʤ, nanDECK ï ʮʝ ʜʦʙʨʝ ʨʦʟʚʠʥʝʥʠʡ ʽ ʪʝʭʥʽʯʥʦ ʧʦʪʫʞʥʠʡ 

ʽʥʩʪʨʫʤʝʥʪ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʧʨʦʮʝʩʫ ʩʪʚʦʨʝʥʥʷ ʢʘʨʪʢʦʚʠʭ ʥʘʙʦʨʽʚ. ʇʨʦʪʝ ʡʦʛʦ 

ʤʦʞʣʠʚʦʩʪʽ ʥʝ ʦʭʦʧʣʶʶʪʴ ʧʦʚʥʠʡ ʮʠʢʣ ʨʦʟʨʦʙʢʠ ʛʨʠ. ʑʦʙ ʩʪʚʦʨʠʪʠ ʧʦʚʥʦʮʽʥʥʠʡ 

ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʠʡ ̔ ʛʨʦʚʠʡ ʧʨʦʜʫʢʪ, ʷʢʠʡ ʙʫʜʝ ʟʨʫʯʥʠʤ ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʽʚ ʙʝʟ ʜʦʩʚʽʜʫ 

ʚ ʛʝʡʤʜʠʟʘʡʥʽ, ʮʴʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ ʥʝʜʦʩʪʘʪʥʴʦ. ʅʘʡʙʽʣʴʰʦʶ ʧʨʘʢʪʠʯʥʦ  ʁʮʽʥʥʽʩʪʶ 

ʻ ʩʘʤʝ ʟʘʜʘʯʘ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʢʘʨʪʢʦʚʠʭ ʢʦʤʧʦʥʝʥʪʽʚ. 
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Tabletop Simulator 

Tabletop Simulator (ʨʠʩ. 1.5) ʧʨʝʜʩʪʘʚʣʷʻ ʪʨʝʪʽʡ ʪʠʧ ʩʫʯʘʩʥʠʭ ʧʨʦʛʨʘʤʥʠʭ 

ʨʽʰʝʥʴ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʜʚʦʭ ʧʦʧʝʨʝʜʥʽʭ ʨʽʰʝʥʴ, ʚʽʥ ʦʨʽʻʥʪʦʚʘʥʠʡ ʥʝ ʧʨʦʩʪʦ ʥʘ 

ʩʪʚʦʨʝʥʥʷ ʢʦʤʧʦʥʝʥʪʽʚ, ʘ ʩʘʤʝ ʥʘ ʮʠʬʨʦʚʝ ʚʽʜʪʚʦʨʝʥʥʷ, ʜʝʤʦʥʩʪʨʘʮʽʶ ʪʘ 

ʪʝʩʪʫʚʘʥʥʷ ʽʛʦʨ. ʇʣʘʪʬʦʨʤʘ ʤʘʻ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʤʦʞʣʠʚʦʩʪʝʡ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʽʛʦʨ. 

ɻʦʣʦʚʥʽ ʬʫʥʢʮʽʾ ʧʣʘʪʬʦʨʤʠ: ʽʤʧʦʨʪ ʨʝʩʫʨʩʽʚ, ʽʥʪʝʛʨʘʮʽʷ ʟʽ Steam Workshop, 

3D-ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ ʨʦʙʦʪʘ ʟ ̔ ʩʢʨʠʧʪʫʚʘʥʥʷʤ ʤʦʚʦʶ Lua. ʂʦʨʠʩʪʫʚʘʯ ʤʦʞʝ 

ʟʙʝʨʽʛʘʪʠ ʪʘ ʟʘʚʘʥʪʘʞʫʚʘʪʠ ʩʚʦʾ ʽʛʨʦʚʽ ʦʙô̒ ʢʪʠ, ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ hotseat-ʨʝʞʠʤ ʽ 

ʘʜʤʽʥʽʩʪʨʫʚʘʪʠ ʛʨʫ [12]. ʉʘʤʝ ʪʦʤʫ Tabletop Simulator ʻ ʧʦʪʫʞʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ 

ʜʣʷ ʮʠʬʨʦʚʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ. 

 

ʈʠʩʫʥʦʢ 1.5 ï ɺʠʛʣʷʜ ʽʥʪʝʨʬʝʡʩʫ Tabletop Simulator 

ʎʷ ʧʣʘʪʬʦʨʤʘ ʥʘʜʘʻ ʷʢʽʩʥʝ ʩʝʨʝʜʦʚʠʱʝ ʜʣʷ ʚʟʘʻʤʦʜʽʾ ʟ ʽʛʨʦʚʠʤʠ ʝʣʝʤʝʥʪʘʤʠ, 

ʢʦʤʘʥʜʥʦʛʦ ʛʝʡʤʧʣʝʶ ʪʘ ʚʠʧʨʦʙʫʚʘʥʥʷ ʨʽʟʥʠʭ ʤʝʭʘʥʽʢ. ʊʦʤʫ ʚʦʥʘ ʻ ʦʩʦʙʣʠʚʦ 

ʮʽʥʥʦʶ ʧʽʜ ʯʘʩ ʪʝʩʪʫʚʘʥʥʷ ʧʨʦʪʦʪʠʧʽʚ, ʘʣʝ ʥʝ ʥʘ ʩʪʘʜʽʾ ʧʦʯʘʪʢʦʚʦʛʦ ʩʪʚʦʨʝʥʥʷ ʛʨʠ. 

ʆʩʥʦʚʥʫ ʨʦʙʦʪʫ, ʱʦ ʩʪʦʩʫʻʪʴʩʷ ʟʤʽʩʪʫ, ʤʝʭʘʥʽʢʠ ʪʘ ʢʦʤʧʦʥʝʥʪʽʚ, ʩʣʽʜ ʟʘʟʜʘʣʝʛʽʜʴ 

ʟʘʚʝʨʰʠʪʠ ʧʦʟʘ ʧʣʘʪʬʦʨʤʦʶ. ʉʘʤʝ ʪʦʤʫ Tabletop Simulator ʚʘʨʪʦ ʨʦʟʛʣʷʜʘʪʠ ʷʢ 

ʟʘʩʽʙ ʜʣʷ ʢʽʥʮʝʚʦʛʦ ʮʠʬʨʦʚʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ. ʋ ʢʦʥʪʝʢʩʪʽ ʮʴʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʚʽʥ 

ʚʠʩʪʫʧʘʻ ʚʘʞʣʠʚʠʤ ʜʦʜʘʪʢʦʚʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ, ʭʦʯʘ ʥʝ ʻ ʧʦʚʥʦʮʽʥʥʠʤ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʤ ʘʥʘʣʦʛʦʤ ʩʠʩʪʝʤʠ, ʱʦ ʨʦʟʨʦʙʣʷʻʪʴʩʷ. ʋʟʘʛʘʣʴʥʝʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

Tabletop Simulator ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣ. 1.3. 
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ʊʘʙʣʠʮʷ 1.3 ï ʆʧʠʩ Tabletop Simulator 

ʇʘʨʘʤʝʪʨ ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʅʘʟʚʘ Tabletop Simulator 

ʈʦʟʨʦʙʥʠʢ Berserk Games 

ʊʠʧ ʨʽʰʝʥʥʷ ʣʦʢʘʣʴʥʘ ʧʣʘʪʬʦʨʤʘ ʮʠʬʨʦʚʦʾ ʩʠʤʫʣʷʮʽʾ ʥʘʩʪʽʣʴʥʠʭ ʽʛʦʨ 

ɸʨʭʽʪʝʢʪʫʨʥʠʡ ʧʽʜʭʽʜ ʣʦʢʘʣʴʥʝ ʙʘʛʘʪʦʢʦʨʠʩʪʫʚʘʮʴʢʝ ʩʝʨʝʜʦʚʠʱʝ 

ʄʦʚʘ ʨʝʘʣʽʟʘʮʽʾ 
ʫ ʚʽʜʢʨʠʪʠʭ ʦʬʽʮʽʡʥʠʭ ʤʘʪʝʨʽʘʣʘʭ ʥʝ ʨʦʟʢʨʠʚʘʻʪʴʩʷ; ʜʣʷ 

ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʧʽʜʪʨʠʤʫʻʪʴʩʷ ʩʢʨʠʧʪʫʚʘʥʥʷ ʤʦʚʦʶ Lua 

ʌʫʥʢʮʽʾ 

- ʩʝʨʝʜʦʚʠʱʝ ʬʽʟʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ; 

- ʙʘʛʘʪʦʢʦʨʠʩʪʫʚʘʮʴʢʠʡ ʨʝʞʠʤ ʜʦ 10 ʢʦʨʠʩʪʫʚʘʯʽʚ; 

- Steam Workshop; 

- ʽʤʧʦʨʪ ʚʣʘʩʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʽ 3D-ʤʦʜʝʣʝʡ; 

- ʩʢʨʠʧʪʫʚʘʥʥʷ ʤʦʚʦʶ Lua; 

- ʟʙʝʨʝʞʝʥʥʷ, ʟʘʚʘʥʪʘʞʝʥʥʷ ʦʙôʻʢʪʽʚ ʽ ʛʦʪʦʚʠʭ ʽʛʦʨ; 

- hotseat-ʨʝʞʠʤ; 

- ʽʥʩʪʨʫʤʝʥʪʠ ʘʜʤʽʥʽʩʪʨʘʪʦʨʘ. 

ʇʝʨʝʚʘʛʠ 

- ʧʦʪʫʞʥʝ ʩʝʨʝʜʦʚʠʱʝ ʧʣʝʡʪʝʩʪʫ; 

- ʧʽʜʪʨʠʤʢʘ ʤʦʜʠʬʽʢʘʮʽʡ ʽ ʢʘʩʪʦʤʥʦʛʦ ʢʦʥʪʝʥʪʫ; 

- ʙʘʛʘʪʦʢʦʨʠʩʪʫʚʘʮʴʢʠʡ ʬʦʨʤʘʪ; 

- ʚʠʩʦʢʘ ʧʨʠʜʘʪʥʽʩʪʴ ʜʦ ʮʠʬʨʦʚʦʾ ʜʝʤʦʥʩʪʨʘʮʽʾ ʧʨʦʪʦʪʠʧʫ. 

ʆʙʤʝʞʝʥʥʷ 

- ʥʝ ʛʝʥʝʨʫʻ ʢʦʥʮʝʧʮʽʶ ʛʨʠ;  

- ʥʝ ʬʦʨʤʫʻ ʤʝʭʘʥʽʢʠ ʪʘ ʧʨʘʚʠʣʘ;  

- ʚʠʤʘʛʘʻ ʧʦʧʝʨʝʜʥʴʦ ʧʽʜʛʦʪʦʚʣʝʥʠʭ ʤʘʪʝʨʽʘʣʽʚ;  

- ʥʝ ʚʠʢʦʥʫʻ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʫ ʐɯ-ʛʝʥʝʨʘʮʽʶ. 

ɼʞʝʨʝʣʦ ʽʥʬʦʨʤʘʮʽʾ https://www.tabletopsimulator.com/ 

ɿ ʪʦʯʢʠ ʟʦʨʫ ʪʝʤʠ ʢʚʘʣʽʬʽʢʘʮʽʡʥʦʾ ʨʦʙʦʪʠ Tabletop Simulator ʥʝ ʻ 

ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʩʪʚʦʨʝʥʥʷ ʽʛʦʨ. ʁʦʛʦ ʨʦʣʴ ʽʥʰʘ ï ʮʠʬʨʦʚʝ 

ʤʦʜʝʣʶʚʘʥʥʷ ʚʞʝ ʛʦʪʦʚʦʛʦ ʧʨʦʪʦʪʠʧʫ. ʉʘʤʝ ʪʦʤʫ ʡʦʛʦ ʜʦʮʽʣʴʥʽʰʝ ʚʽʜʥʦʩʠʪʠ ʜʦ 

ʩʫʤʽʞʥʠʭ ʨʽʰʝʥʴ, ʷʢʽ ʧʽʜʪʨʠʤʫʶʪʴ ʟʘʢʣʶʯʥʠʡ ʝʪʘʧ ʨʦʙʦʪʠ ʥʘʜ ʛʨʦʶ, ʘʣʝ ʥʝ 

ʪʦʨʢʘʶʪʴʩʷ ʧʠʪʘʥʴ ʢʦʥʮʝʧʮʽʾ, ʤʝʭʘʥʽʢʠ, ʧʨʘʚʠʣ ʽ ʢʦʤʧʦʥʝʥʪʽʚ. ʇʣʘʪʬʦʨʤʘ ʥʝ 

ʟʘʤʽʥʶʻ ʧʨʦʮʝʩ ʩʪʚʦʨʝʥʥʷ ʛʨʠ, ʚʦʥʘ ʣʠʰʝ ʜʘʻ ʟʤʦʛʫ ʧʝʨʝʚʽʨʠʪʠ ʪʝ, ʱʦ ʚʞʝ 

ʩʪʚʦʨʝʥʦ. ɸ ʮʝ ʽʥʰʘ ʟʘʜʘʯʘ, ʥʽʞ ʪʘ, ʷʢʫ ʚʠʨʽʰʫʻ ʩʠʩʪʝʤʘ, ʱʦ ʨʦʟʨʦʙʣʷʻʪʴʩʷ.  
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ʋʟʘʛʘʣʴʥʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʘʥʘʣʽʟʫ ʩʫʯʘʩʥʠʭ ʧʨʦʛʨʘʤʥʠʭ ʨʽʰʝʥʴ 

ɸʥʘʣʽʟ ʩʫʯʘʩʥʠʭ ʧʨʦʛʨʘʤʥʠʭ ʨʽʰʝʥʴ ʧʦʢʘʟʘʚ, ʱʦ ʥʘʷʚʥʽ ʽʥʩʪʨʫʤʝʥʪʠ ʜʣʷ 

ʨʦʟʨʦʙʢʠ ʥʘʩʪʽʣʴʥʠʭ ʽʛʦʨ ʩʧʨʘʚʜʽ ʜʦʩʷʛʣʠ ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ ʟʨʽʣʦʩʪʽ. ʂʦʞʝʥ ʽʟ ʥʠʭ 

ʜʦʙʨʝ ʩʧʨʘʚʣʷʻʪʴʩʷ ʟʽ ʩʚʦʻʶ ʟʘʜʘʯʝʶ. ʇʨʦʪʝ ʻ ʦʜʥʘ ʩʧʽʣʴʥʘ ʨʠʩʘ, ʷʢʘ ʧʨʦʩʪʝʞʫʻʪʴʩʷ 

ʫ ʚʩʽʭ ʨʦʟʛʣʷʥʫʪʠʭ ʨʽʰʝʥʥʷʭ. ʈʦʟʛʣʷʥʫʪʽ ʧʨʦʛʨʘʤʥʽ ʨʽʰʝʥʥʷ ʟʘʣʠʰʘʶʪʴʩʷ 

ʚʫʟʴʢʦʩʧʝʮʽʘʣʽʟʦʚʘʥʠʤʠ. ʆʜʥʽ ʜʦʧʦʤʘʛʘʶʪʴ ʟ ʢʦʤʧʦʥʝʥʪʘʤʠ, ʽʥʰʽ ʟ ʪʝʩʪʫʚʘʥʥʷʤ, 

ʘʣʝ ʞʦʜʥʝ ʥʝ ʦʭʦʧʣʶʻ ʧʦʚʥʠʡ ʮʠʢʣ. ʉʘʤʝ ʮʝ ʽ ʩʪʘʣʦ ʧʽʜʩʪʘʚʦʶ ʜʣʷ ʨʦʟʨʦʙʣʝʥʥʷ 

ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʚʝʙʩʝʨʚʽʩʫ, ʷʢʠʡ ʦʙô̒ ʜʥʫʻ ʦʩʥʦʚʥʽ ʝʪʘʧʠ ʩʪʚʦʨʝʥʥʷ ʛʨʠ ʚ ʻʜʠʥʦʤʫ 

ʩʝʨʝʜʦʚʠʱʽ, ʤʘʻ ʯʽʪʢʠʡ ʩʮʝʥʘʨʽʡ ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʘ ʽ ʜʘʻ ʥʘ ʚʠʭʦʜʽ ʛʦʪʦʚʠʡ ʧʨʦʜʫʢʪ, 

ʘ ʥʝ ʥʘʙʽʨ ʨʦʟʨʽʟʥʝʥʠʭ ʘʨʪʝʬʘʢʪʽʚ. 

ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 1  

ʋ ʧʝʨʰʦʤʫ ʨʦʟʜʽʣʽ ʚʠʢʦʥʘʥʦ ʘʥʘʣʽʟ ʧʨʦʮʝʩʽʚ ʩʪʚʦʨʝʥʥʷ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʠʭ 

ʥʘʩʪʽʣʴʥʠʭ ʽʛʦʨ. ʎʝ ʜʘʣʦ ʟʤʦʛʫ ʧʽʜʪʚʝʨʜʠʪʠ ʘʢʪʫʘʣʴʥʽʩʪʴ ʦʙʨʘʥʦʾ ʪʝʤʠ ʡ ʦʢʨʝʩʣʠʪʠ 

ʭʘʨʘʢʪʝʨʥʽ ʨʠʩʠ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʦʙô̒ ʢʪʘ ʪʘ ʦʮʽʥʠʪʠ ʩʫʯʘʩʥʠʡ ʩʪʘʥ ʧʨʦʛʨʘʤʥʠʭ 

ʨʽʰʝʥʴ ʫ ʩʫʤʽʞʥʽʡ ʧʨʝʜʤʝʪʥʽʡ ʦʙʣʘʩʪʽ. ɸʥʘʣʽʟ ʧʦʢʘʟʘʚ, ʱʦ ʨʦʟʚʠʪʦʢ ʛʝʥʝʨʘʪʠʚʥʦʛʦ 

ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʚʽʜʢʨʠʚʘʻ ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʧʨʠʢʣʘʜʥʠʭ 

ʚʝʙʩʝʨʚʽʩʽʚ, ʘʣʝ ʫ ʩʪʚʦʨʝʥʥʽ ʽʛʨʦʚʦʛʦ ʧʨʦʜʫʢʪʫ ʛʦʣʦʚʥʠʤ ʻ ʥʝ ʧʨʦʩʪʦ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʛʝʥʝʨʘʪʠʚʥʠʭ ʤʦʜʝʣʝʡ, ʘ ʾʭʥʷ ʽʥʪʝʛʨʘʮʽʷ ʚ ʩʪʨʫʢʪʫʨʦʚʘʥʠʡ ʽ ʟʣʘʛʦʜʞʝʥʠʡ ʧʨʦʮʝʩ. 

ɺʠʟʥʘʯʝʥʦ, ʱʦ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʘ ʥʘʩʪʽʣʴʥʘ ʛʨʘ ʻ ʙʘʛʘʪʦʢʦʤʧʦʥʝʥʪʥʠʤ 

ʧʨʦʜʫʢʪʦʤ, ʱʦ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʫʟʛʦʜʞʝʥʫ ʢʦʥʮʝʧʮʽʶ, ʤʝʭʘʥʽʢʠ, ʧʨʘʚʠʣʘ, 

ʢʦʤʧʦʥʝʥʪʠ ʪʘ ʚʽʟʫʘʣʴʥʝ ʦʬʦʨʤʣʝʥʥʷ. ɸʥʘʣʽʟ ʩʫʯʘʩʥʠʭ ʧʨʦʛʨʘʤʥʠʭ ʨʽʰʝʥʴ ʚʠʷʚʠʚ, 

ʱʦ ʽʩʥʫʶʯʽ ʽʥʩʪʨʫʤʝʥʪʠ ʤʘʶʪʴ ʟʨʽʣʫ ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ, ʧʨʦʪʝ ʟʜʝʙʽʣʴʰʦʛʦ ʚʦʥʠ 

ʢʦʥʮʝʥʪʨʫʶʪʴʩʷ ʥʘ ʚʫʟʴʢʠʭ ʘʩʧʝʢʪʘʭ ʽ ʥʝ ʧʨʦʧʦʥʫʶʪʴ ʧʦʚʥʦʛʦ ʮʠʢʣʫ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʧʨʦʮʝʩʫ ʩʪʚʦʨʝʥʥʷ ʛʨʠ ʚ ʤʝʞʘʭ ʻʜʠʥʦʛʦ ʩʝʨʚʽʩʫ. ʆʪʞʝ, 

ʨʝʟʫʣʴʪʘʪʠ ʧʨʦʚʝʜʝʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʘʢʪʫʘʣʴʥʽʩʪʴ ʽ ʜʦʮʽʣʴʥʽʩʪʴ 

ʨʦʟʨʦʙʣʝʥʥʷ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʚʝʙʩʝʨʚʽʩʫ, ʩʧʨʷʤʦʚʘʥʦʛʦ ʥʘ ʨʦʟʨʦʙʣʝʥʥʷ 

ʟʘʚʝʨʰʝʥʦʛʦ ʽʛʨʦʚʦʛʦ ʧʨʦʜʫʢʪʫ. 
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2 ɺʀɹɯʈ ɿɸʉʆɹɯɺ ʈʆɿʈʆɹʂʀ ʊɸ ʌʆʈʄʋɺɸʅʅʗ ɺʀʄʆɻ ɼʆ ʉʀʉʊɽʄʀ 

2.1 ɸʥʘʣʽʟ ʩʫʯʘʩʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʘʨʽʶ ʨʦʟʨʦʙʣʝʥʥʷ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ 

ʚʝʙʩʝʨʚʽʩʽʚ 

ʇʽʩʣʷ ʘʥʘʣʽʟʫ ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ ʩʪʘʣʦ ʟʨʦʟʫʤʽʣʦ, ʱʦ ʩʝʨʚʽʩ ʥʝ ʤʦʞʥʘ 

ʟʨʦʙʠʪʠ ʷʢ ʟʚʠʯʘʡʥʠʡ CRUD-ʟʘʩʪʦʩʫʥʦʢ (Create, Read, Update, Delete), ʙʦ ʛʝʥʝʨʘʮʽʷ 

ʪʨʠʚʘʻ ʜʦʚʛʦ ʽ ʤʘʻ ʥʝ ʦʜʠʥ ʝʪʘʧ. ʉʠʩʪʝʤʘ ʧʦʚʠʥʥʘ ʚʢʣʶʯʘʪʠ ʢʣʽʻʥʪʩʴʢʠʡ ʽʥʪʝʨʬʝʡʩ, 

ʤʦʜʝʣʴ ʜʘʥʠʭ, ʬʦʥʦʚʫ ʦʙʨʦʙʢʫ ʪʨʠʚʘʣʠʭ ʟʘʚʜʘʥʴ, ʩʝʨʚʝʨʥʠʡ API, ʧʽʜʢʣʶʯʝʥʥʷ ʜʦ 

ʤʦʜʝʣʝʡ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʪʘ ʽʥʩʪʨʫʤʝʥʪʠ ʜʣʷ ʾʭ ʦʙʨʦʙʢʠ, ʘ ʪʘʢʦʞ ʚʽʜʪʚʦʨʶʚʘʥʫ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ. ʋ ʮʽʡ ʨʦʙʦʪʽ ʪʝʭʥʦʣʦʛʽʾ ʦʙʠʨʘʣʠʩʷ ʧʽʜ ʢʦʥʢʨʝʪʥʽ ʟʘʜʘʯʽ, ʥʘʧʨʠʢʣʘʜ 

ʢʦʨʠʩʪʫʚʘʯ ʟʘʧʫʩʢʘʻ ʛʝʥʝʨʘʮʽʶ, API ʩʪʚʦʨʶʻ ʟʘʜʘʯʫ, worker-ʤʦʜʫʣʴ ʚʠʢʦʥʫʻ ʾʾ ʫ 

ʬʦʥʽ, ʘ ʨʝʟʫʣʴʪʘʪ ʟʙʝʨʽʛʘʻʪʴʩʷ ʚ ʙʘʟʽ ʜʘʥʠʭ. 

ɿʘʧʠʪ ʢʦʨʠʩʪʫʚʘʯʘ ʧʨʦʭʦʜʠʪʴ ʥʝ ʦʜʠʥ ʨʽʚʝʥʴ ʩʠʩʪʝʤʠ. ʉʧʦʯʘʪʢʫ frontend, 

ʧʦʪʽʤ API, ʙʘʟʘ ʜʘʥʠʭ, ʯʝʨʛʘ ʽ worker-ʤʦʜʫʣʴ, ʘ ʜʘʣʽ ʜʽʶʪʴ ʤʦʜʫʣʽ ʚʟʘʻʤʦʜʽʾ ʟ 

ʛʝʥʝʨʘʪʠʚʥʠʤʠ ʤʦʜʝʣʷʤʠ ʪʘ ʽʥʬʨʘʩʪʨʫʢʪʫʨʥʠʡ ʰʘʨ. ʆʩʢʽʣʴʢʠ ʛʝʥʝʨʘʮʽʷ ʥʝ 

ʟʘʚʝʨʰʫʻʪʴʩʷ ʦʜʨʘʟʫ, ʾʾ ʥʝ ʤʦʞʥʘ ʪʨʠʤʘʪʠ ʚʩʝʨʝʜʠʥʽ ʦʜʥʦʛʦ HTTP-ʟʘʧʠʪʫ. ʉʠʩʪʝʤʘ 

ʟʘʧʫʩʢʘʻ ʧʦʩʣʽʜʦʚʥʠʡ ʧʨʦʮʝʩ, ʷʢʠʡ ʤʽʩʪʠʪʴ ʦʙʨʦʙʢʫ ʛʝʥʝʨʘʮʽʾ, ʟʙʝʨʝʞʝʥʥʷ 

ʧʨʦʤʽʞʥʠʭ ʜʘʥʠʭ ʪʘ ʧʦʚʝʨʥʝʥʥʷ ʦʩʪʘʪʦʯʥʦʛʦ ʨʝʟʫʣʴʪʘʪʫ. 

ɺʠʙʽʨ ʽʥʩʪʨʫʤʝʥʪʘʨʽʶ ʟʜʽʡʩʥʝʥʦ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʥʘʩʪʫʧʥʠʭ ʢʨʠʪʝʨʽʾʚ: 

- ʫʟʛʦʜʞʝʥʽ ʪʠʧʠ ʜʘʥʠʭ ʤʽʞ frontend, backend ʽ worker-ʤʦʜʫʣʝʤ; 

- ʻʜʠʥʘ ʤʦʚʘ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʜʣʷ ʢʣʶʯʦʚʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʩʠʩʪʝʤʠ; 

- ʤʦʜʫʣʴʥʘ ʩʝʨʚʝʨʥʘ ʣʦʛʽʢʘ ʙʝʟ ʥʘʜʣʠʰʢʦʚʦʾ ʩʢʣʘʜʥʦʩʪʽ; 

- ʥʘʜʽʡʥʘ ʨʝʣʷʮʽʡʥʘ ʤʦʜʝʣʴ ʽʟ ʢʦʥʪʨʦʣʴʦʚʘʥʠʤʠ ʤʽʛʨʘʮʽʷʤʠ; 

- ʚʠʥʝʩʝʥʥʷ ʪʨʠʚʘʣʠʭ ʦʧʝʨʘʮʽʡ ʐɯ ʟʘ ʤʝʞʽ HTTP-ʟʘʧʠʪʫ; 

- ʣʦʢʘʣʴʥʘ ʽʥʪʝʛʨʘʮʽʷ ʟ ʪʝʢʩʪʦʚʦʶ ʪʘ ʚʽʟʫʘʣʴʥʦʶ ʛʝʥʝʨʘʮʽʻʶ; 

- ʚʽʜʪʚʦʨʶʚʘʥʝ ʩʝʨʝʜʦʚʠʱʝ ʟʘʧʫʩʢʫ; 

- ʤʦʞʣʠʚʽʩʪʴ ʨʦʟʰʠʨʶʚʘʪʠ ʩʠʩʪʝʤʫ ʙʝʟ ʧʝʨʝʭʦʜʫ ʜʦ ʤʽʢʨʦʩʝʨʚʽʩʽʚ. 

ɼʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʧʨʦʻʢʪʫ ʙʫʣʦ ʦʙʨʘʥʦ ʤʦʥʦʨʝʧʦʟʠʪʦʨʽʡ ʥʘ ʦʩʥʦʚʽ pnpm 

workspace ʪʘ Turborepo [13, 14]. ɿʘʩʪʦʩʫʥʦʢ ʩʢʣʘʜʘʻʪʴʩʷ ʟ web, API ʪʘ 

worker-ʤʦʜʫʣʷ, ʷʢʽ ʨʘʟʦʤ ʫʪʚʦʨʶʶʪʴ ʦʜʠʥ ʧʨʦʜʫʢʪ ʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʟʘ ʨʽʟʥʽ ʬʫʥʢʮʽʾ. 
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ɻʦʣʦʚʥʘ ʧʨʠʯʠʥʘ ʚʠʙʦʨʫ ʤʦʥʦʨʝʧʦʟʠʪʦʨʽʶ ï ʧʽʜʪʨʠʤʘʥʥʷ ʩʧʽʣʴʥʦʾ ʩʪʨʫʢʪʫʨʠ, 

ʢʦʥʬʽʛʫʨʘʮʽʾ ʪʘ ʟʘʣʝʞʥʦʩʪʝʡ ʚ ʦʜʥʦʤʫ ʧʨʦʩʪʦʨʽ. ʎʝ ʣʦʛʽʯʥʠʡ ʧʽʜʭʽʜ ʜʣʷ ʧʨʦʻʢʪʫ, ʙʦ 

ʚʽʥ ʟʤʝʥʰʫʻ ʡʤʦʚʽʨʥʽʩʪʴ ʪʦʛʦ, ʱʦ ʽʥʪʝʨʬʝʡʩ, API ʪʘ ʬʦʥʦʚʠʡ ʧʨʦʮʝʩ ʚʠʧʘʜʢʦʚʦ 

ʚʽʜʽʡʜʫʪʴ ʦʜʠʥ ʚʽʜ ʦʜʥʦʛʦ. 

Next.js, React ʪʘ TypeScript ʫʪʚʦʨʶʶʪʴ ʢʣʽʻʥʪʩʴʢʫ ʯʘʩʪʠʥʫ. ɺʝʙʩʝʨʚʽʩ 

ʙʘʟʫʻʪʴʩʷ ʥʘ Next.js, ʷʢʠʡ ʚʽʜʧʦʚʽʜʘʻ ʟʘ ʦʨʛʘʥʽʟʘʮʽʶ ʤʘʨʰʨʫʪʽʚ ʩʪʦʨʽʥʦʢ ʪʘ ʟʘʛʘʣʴʥʫ 

ʣʦʛʽʢʫ ʩʪʚʦʨʝʥʥʷ ʽʥʪʝʨʬʝʡʩʫ. TypeScript ʥʝʦʙʭʽʜʥʠʡ ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ 

ʩʠʩʪʝʤʠ, ʦʩʢʽʣʴʢʠ ʚʽʥ ʜʦʟʚʦʣʷʻ ʪʠʧʽʟʫʚʘʪʠ ʜʘʥʽ, ʷʢʠʤʠ ʦʙʤʽʥʶʶʪʴʩʷ ʨʽʟʥʽ ʨʽʚʥʽ 

ʚʝʙʩʝʨʚʽʩʫ. ɺʘʞʣʠʚʠʤʠ ʧʽʜ ʯʘʩ ʨʦʟʨʦʙʣʝʥʥʷ ʻ ʩʘʤʝ ʪʠʧʠ, ʙʦ ʬʦʨʤʘ ʛʨʠ, DTO-ʟʘʧʠʪʠ 

(Data Transfer Object), ʩʪʘʪʫʩʠ ʟʘʜʘʯ ʽ ʨʝʟʫʣʴʪʘʪʠ ʛʝʥʝʨʘʮʽʾ ʤʘʶʪʴ ʙʫʪʠ ʩʫʤʽʩʥʽ ʥʝ 

ʣʠʰʝ ʥʘ ʨʽʚʥʽ ʟʥʘʯʝʥʴ, ʘ ʡ ʥʘ ʨʽʚʥʽ ʪʠʧʽʚ [15ï17]. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʢʦʨʠʩʪʫʚʘʮʴʢʦʛʦ ʩʮʝʥʘʨʽʶ ʻ ʦʩʥʦʚʦʶ ʜʣʷ ʚʠʙʦʨʫ 

ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʩʢʣʘʜʫ frontend. ɺʝʙʩʝʨʚʽʩ ʧʨʦʧʦʥʫʻ ʥʝ ʪʽʣʴʢʠ ʟʚʠʯʥʠʡ ʬʦʨʤʘʪ ʟ 

ʦʜʥʽʻʶ ʚʽʜʧʦʚʽʜʜʶ. ʂʦʨʠʩʪʫʚʘʯ ʤʘʻ ʧʨʦʭʦʜʠʪʠ ʧʦʢʨʦʢʦʚʠʡ ʧʨʦʮʝʩ ʥʘ ʩʪʦʨʽʥʮʽ, 

ʷʢʠʡ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʚʚʝʜʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʛʨʠ, ʟʘʧʫʩʢ ʛʝʥʝʨʘʮʽʾ ʪʘ ʧʝʨʝʛʣʷʜ ʩʪʘʪʫʩʫ 

ʚʠʢʦʥʘʥʥʷ. ʇʽʩʣʷ ʪʦʛʦ ʷʢ ʢʦʨʠʩʪʫʚʘʯ ʟʨʦʙʠʚ ʚʩʽ ʮʽ ʜʽʾ, ʚʽʥ ʦʪʨʠʤʫʻ ʨʝʟʫʣʴʪʘʪ. ɼʣʷ 

ʪʘʢʠʭ ʟʘʜʘʯ ʽʥʪʝʨʬʝʡʩ ʤʘʻ ʚʤʽʪʠ ʫʧʨʘʚʣʷʪʠ ʩʪʘʥʦʤ, ʤʘʪʠ ʢʦʤʧʦʥʝʥʪʥʫ ʩʪʨʫʢʪʫʨʫ ʪʘ 

ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʥʘʜʽʡʥʫ ʚʟʘʻʤʦʜʽʶ ʟ ʩʝʨʚʝʨʥʦʶ ʯʘʩʪʠʥʦʶ. 

ɼʣʷ ʩʪʠʣʽʟʘʮʽʾ ʽʥʪʝʨʬʝʡʩʫ ʚʠʢʦʨʠʩʪʘʥʦ Tailwind CSS. ɺʽʥ ʧʦʪʨʽʙʝʥ, ʱʦʙ 

ʟʘʙʝʟʧʝʯʠʪʠ ʛʥʫʯʢʝ ʦʬʦʨʤʣʝʥʥʷ ʩʪʦʨʽʥʢʠ, ʘʜʘʧʪʠʚʥʽʩʪʴ ʽ ʧʽʜʪʨʠʤʢʫ ʻʜʠʥʦʛʦ 

ʚʽʟʫʘʣʴʥʦʛʦ ʩʪʠʣʶ ʙʝʟ ʥʘʜʤʽʨʥʦʛʦ ʜʫʙʣʶʚʘʥʥʷ CSS-ʢʦʜʫ. ɯʥʪʝʨʬʝʡʩ ʤʘʻ ʚʝʩʪʠ 

ʢʦʨʠʩʪʫʚʘʯʘ ʯʝʨʝʟ ʩʪʚʦʨʝʥʥʷ ʛʨʠ ʙʝʟ ʟʘʡʚʦʾ ʧʣʫʪʘʥʠʥʠ, ʧʦʢʘʟʫʚʘʪʠ ʧʦʪʦʯʥʠʡ ʝʪʘʧ, 

ʟʙʠʨʘʪʠ ʜʘʥʽ ʧʦʩʪʫʧʦʚʦ ʡ ʥʦʨʤʘʣʴʥʦ ʘʜʘʧʪʫʚʘʪʠʩʷ ʜʦ ʨʽʟʥʠʭ ʝʢʨʘʥʽʚ [18]. 

NestJS ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʷʢ ʦʩʥʦʚʘ ʩʝʨʚʝʨʥʦʾ ʯʘʩʪʠʥʠ ʚʝʙʩʝʨʚʽʩʫ [19]. 

Backend ʫ ʧʨʦʻʢʪʽ ʙʝʨʝ ʥʘ ʩʝʙʝ ʟʘʧʫʩʢ ʽ ʢʦʥʪʨʦʣʴ ʛʝʥʝʨʘʮʽʾ. ʉʘʤʝ ʪʫʪ ʟʘʧʫʩʢʘʻʪʴʩʷ 

ʧʨʦʮʝʩ ʛʝʥʝʨʘʮʽʾ. ʉʝʨʚʝʨ ʧʨʠʡʤʘʻ ʧʘʨʘʤʝʪʨʠ ʚʽʜ ʢʦʨʠʩʪʫʚʘʯʘ, ʧʦʪʽʤ ʧʝʨʝʚʽʨʷʻ ʾʭ, 

ʜʘʣʽ ʩʪʚʦʨʶʻ ʟʘʧʠʩ ʧʨʦ ʛʝʥʝʨʘʮʽʶ, ʧʝʨʝʜʘʻ ʟʘʚʜʘʥʥʷ ʜʦ ʯʝʨʛʠ ʡ ʧʦʚʝʨʪʘʻ 

ʽʜʝʥʪʠʬʽʢʘʪʦʨ ʜʣʷ ʚʽʜʩʪʝʞʝʥʥʷ ʩʪʘʪʫʩʫ. ʗʢʱʦ ʚʩʶ ʩʝʨʚʝʨʥʫ ʣʦʛʽʢʫ ʟʘʣʠʰʠʪʠ ʪʽʣʴʢʠ 

ʚ ʤʘʨʰʨʫʪʘʭ, ʢʦʜ ʰʚʠʜʢʦ ʩʪʘʥʝ ʚʘʞʢʠʤ ʜʣʷ ʧʽʜʪʨʠʤʢʠ. ʋ ʧʨʦʻʢʪʽ ʻ ʨʽʟʥʽ ʯʘʩʪʠʥʠ: 

ʛʝʥʝʨʘʮʽʷ, ʢʦʨʠʩʪʫʚʘʯʽ, ʙʘʟʦʚʽ ʦʧʝʨʘʮʽʾ, ʽʥʪʝʛʨʘʮʽʷ ʟʽ ʰʪʫʯʥʠʤ ʽʥʪʝʣʝʢʪʦʤ ʪʘ ʽʥʰʽ 
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ʢʦʤʧʦʥʝʥʪʠ. ʅʘʡʢʨʘʱʝ ʾʭ ʚʽʜʦʢʨʝʤʠʪʠ ʦʜʨʘʟʫ, ʘ ʥʝ ʧʦʻʜʥʫʚʘʪʠ ʚ ʦʜʥʦʤʫ ʨʽʚʥʽ ʢʦʜʫ. 

ʊʦʤʫ ʤʦʜʫʣʴʥʘ ʘʨʭʽʪʝʢʪʫʨʘ NestJS ʪʫʪ ʻ ʧʨʘʢʪʠʯʥʠʤ ʨʽʰʝʥʥʷʤ, ʘ ʥʝ ʧʨʦʩʪʦ 

ʦʩʦʙʣʠʚʽʩʪʶ ʬʨʝʡʤʚʦʨʢʫ. 

ɼʣʷ ʚʟʘʻʤʦʜʽʾ frontend ʽ backend ʚʠʢʦʨʠʩʪʘʥʦ REST API. ʎʝ ʜʦʙʨʝ ʧʽʜʭʦʜʠʪʴ 

ʜʦ ʣʦʛʽʢʠ ʩʝʨʚʽʩʫ, ʙʦ ʦʩʥʦʚʥʽ ʟʘʧʠʪʠ ʥʝ ʻ ʩʢʣʘʜʥʠʤʠ ʚʢʣʘʜʝʥʠʤʠ ʚʠʙʽʨʢʘʤʠ. 

ʂʦʨʠʩʪʫʚʘʯ ʟʘʧʫʩʢʘʻ ʛʝʥʝʨʘʮʽʶ, ʧʝʨʝʚʽʨʷʻ ʩʪʘʪʫʩ, ʚʽʜʢʨʠʚʘʻ ʨʝʟʫʣʴʪʘʪ ʘʙʦ 

ʧʨʦʭʦʜʠʪʴ ʧʝʨʝʚʽʨʢʫ ʜʦʩʪʫʧʫ. ʋ ʪʘʢʠʭ ʩʮʝʥʘʨʽʷʭ REST ʟʘʣʠʰʘʻʪʴʩʷ ʧʨʦʩʪʠʤ ʽ 

ʜʦʩʪʘʪʥʽʤ ʨʽʰʝʥʥʷʤ. ɼʦʩʣʽʜʞʝʥʥʷ NestJS ʟ GraphQL ʪʘʢʦʞ ʧʦʢʘʟʫʻ, ʱʦ REST 

ʢʨʘʱʝ ʧʨʘʮʶʻ ʜʣʷ ʧʨʦʩʪʠʭ ʟʘʧʠʪʽʚ ʽ ʥʘʚʘʥʪʘʞʝʥʠʭ ʩʮʝʥʘʨʽʾʚ [20]. ʈʦʟʨʦʙʣʶʚʘʥʠʡ 

ʚʝʙʩʝʨʚʽʩ ʚ ʦʩʥʦʚʥʦʤʫ ʬʫʥʢʮʽʦʥʫʻ ʟʽ ʩʮʝʥʘʨʽʷʤʠ, ʪʘʢʠʤʠ ʷʢ ʩʪʚʦʨʝʥʥʷ ʟʘʜʘʯʽ, 

ʦʪʨʠʤʘʥʥʷ ʩʪʘʪʫʩʫ ʪʘ ʦʪʨʠʤʘʥʥʷ ʨʝʟʫʣʴʪʘʪʫ. REST ʜʘʻ ʚʘʞʣʠʚʽ ʨʝʯʽ ï ʧʨʦʩʪʦʪʫ, 

ʧʨʦʟʦʨʽʩʪʴ ʽ ʪʝʭʥʽʯʥʫ ʪʦʯʥʽʩʪʴ, ʱʦ ʨʦʙʠʪʴ ʡʦʛʦ ʢʨʘʱʠʤ ʜʣʷ ʪʘʢʠʭ ʟʘʜʘʯ. 

PostgreSQL ʫ ʧʨʦʻʢʪʽ ʧʦʪʨʽʙʝʥ ʷʢ ʦʩʥʦʚʥʝ ʜʞʝʨʝʣʦ ʜʘʥʠʭ [21]. ʂʨʽʤ ʪʦʛʦ, 

PostgreSQL ʫʪʨʠʤʫ ̒ ʟʚôʷʟʢʠ ʤʽʞ ʩʫʪʥʦʩʪʷʤʠ. ʉʠʩʪʝʤʘ ʧʨʘʮʶʻ ʟ ʢʽʣʴʢʦʤʘ 

ʧʦʚôʷʟʘʥʠʤʠ ʩʫʪʥʦʩʪʷʤʠ, ʩʝʨʝʜ ʥʠʭ ʢʦʨʠʩʪʫʚʘʯʽ, ʩʝʩʽʾ, ʧʘʨʘʤʝʪʨʠ ʛʝʥʝʨʘʮʽʾ, ʩʪʘʪʫʩʠ 

ʚʠʢʦʥʘʥʥʷ, ʪʝʢʩʪʦʚʽ ʨʝʟʫʣʴʪʘʪʠ, ʚʽʟʫʘʣʴʥʽ ʘʨʪʝʬʘʢʪʠ, ʧʣʘʪʽʞʥʽ ʜʽʾ ʪʘ ʥʘʨʝʰʪʽ ʛʦʪʦʚʽ 

ʽʛʨʠ. ʅʘʧʨʠʢʣʘʜ, ʟʘʚʝʨʰʝʥʘ ʛʨʘ ʧʦʚʠʥʥʘ ʙʫʪʠ ʧʦʚô̫ ʟʘʥʘ ʟ ʧʝʚʥʠʤ ʧʨʦʮʝʩʦʤ 

ʛʝʥʝʨʘʮʽʾ, ʘ ʮʝʡ ʧʨʦʮʝʩ ï ʟ ʢʦʨʠʩʪʫʚʘʯʝʤ ʪʘ ʡʦʛʦ ʟʘʧʠʪʦʤ. ʋ ʮʽʡ ʘʨʭʽʪʝʢʪʫʨʽ ʚʘʞʣʠʚʦ 

ʩʪʝʞʠʪʠ ʟʘ ʜʦʪʨʠʤʘʥʥʷʤ ʮʽʣʽʩʥʦʩʪʽ ʟʚôʷʟʢʽʚ, ʘ ʥʝ ʣʠʰʝ ʟʘ ʟʙʝʨʝʞʝʥʥʷʤ. ʊʨʘʥʟʘʢʮʽʾ, 

ʟʚôʷʟʢʠ ʪʘ ʩʪʨʦʛʘ ʩʭʝʤʘ ʚʘʞʣʠʚʽʰʽ ʟʘ ʟʚʠʯʘʡʥʝ ʟʙʝʨʝʞʝʥʥʷ JSON-ʧʦʜʽʙʥʠʭ ʜʘʥʠʭ. 

ɼʣʷ ʨʦʙʦʪʠ ʟ ʙʘʟʦʶ ʜʘʥʠʭ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ Prisma ORM [22]. Prisma 

ʧʦʪʨʽʙʥʘ ʜʣʷ ʦʧʠʩʫ ʤʦʜʝʣʽ ʜʘʥʠʭ, ʨʦʙʦʪʠ ʽʟ ʟʘʧʠʪʘʤʠ ʜʦ PostgreSQL ʪʘ ʢʝʨʫʚʘʥʥʷ 

ʤʽʛʨʘʮʽʷʤʠ. ʆʢʨʝʤʦ ʚʘʞʣʠʚʦ, ʱʦ ʚʦʥʘ ʧʽʜʪʨʠʤʫʻ ʪʠʧʽʟʦʚʘʥʠʡ ʜʦʩʪʫʧ ʜʦ ʜʘʥʠʭ. ɼʣʷ 

ʩʝʨʚʝʨʥʦʾ ʯʘʩʪʠʥʠ ʧʦʤʠʣʢʘ ʚ ʤʦʜʝʣʽ ʜʘʥʠʭ ʥʝ ʻ ʣʦʢʘʣʴʥʦʶ ʧʨʦʙʣʝʤʦʶ. ʗʢʱʦ 

ʥʝʢʦʨʝʢʪʥʦ ʦʧʠʩʘʥʦ ʧʦʣʝ ʛʝʥʝʨʘʮʽʾ ʘʙʦ ʟʚôʷʟʦʢ ʤʽʞ ʛʦʪʦʚʦʶ ʛʨʦʶ ʽ ʢʦʨʠʩʪʫʚʘʯʝʤ, 

ʥʘʩʣʽʜʦʢ ʤʦʞʝ ʧʨʦʷʚʠʪʠʩʷ ʚʞʝ ʥʘ ʥʘʩʪʫʧʥʠʭ ʝʪʘʧʘʭ pipeline (ʛʝʥʝʨʘʮʽʡʥʦʛʦ 

ʢʦʥʚʝʻʨʘ). ʅʘʧʨʠʢʣʘʜ, ʷʢʱʦ ʟʤʽʥʶʻʪʴʩʷ ʧʦʣʝ ʚ Generation ʘʙʦ Game, ʮʝ ʰʚʠʜʰʝ 

ʧʨʦʷʚʣʷʻʪʴʩʷ ʚ ʢʦʜʽ, ʘ ʥʝ ʪʽʣʴʢʠ ʧʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥʷ. ʎʝ ʥʝ ʫʩʫʚʘʻ ʚʩʽ ʧʦʤʠʣʢʠ, ʘʣʝ 

ʟʤʝʥʰʫʻ ʨʠʟʠʢ ʧʝʨʝʜʘʪʠ ʚ ʟʘʧʠʪ ʥʝʧʨʘʚʠʣʴʥʝ ʧʦʣʝ ʘʙʦ ʚʠʢʦʨʠʩʪʘʪʠ ʚʣʘʩʪʠʚʽʩʪʴ, 

ʷʢʦʾ ʥʝʤʘʻ ʚ ʤʦʜʝʣʽ. 
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ʆʧʠʩʫʚʘʪʠ ʩʝʨʚʝʨʥʫ ʯʘʩʪʠʥʫ ʪʽʣʴʢʠ ʯʝʨʝʟ API-ʤʘʨʰʨʫʪʠ ʙʫʣʦ ʙ ʥʝʧʦʚʥʦ. 

ʏʘʩʪʠʥʘ ʾʾ ʣʦʛʽʢʠ ʟʘʢʨʽʧʣʝʥʘ ʥʠʞʯʝ ï ʫ ʪʘʙʣʠʮʷʭ, ʤʦʜʝʣʷʭ ʽ ʟʚôʷʟʢʘʭ ʤʽʞ 

ʢʦʨʠʩʪʫʚʘʯʘʤʠ, ʛʝʥʝʨʘʮʽʷʤʠ, ʧʣʘʪʽʞʥʠʤʠ ʧʦʜʽʷʤʠ ʪʘ ʛʦʪʦʚʠʤʠ ʽʛʨʘʤʠ. ʊʦʤʫ ʧʽʜ ʯʘʩ 

ʘʥʘʣʽʟʫ ʘʨʭʽʪʝʢʪʫʨʠ ʚʘʨʪʦ ʚʨʘʭʦʚʫʚʘʪʠ ʥʝ ʪʽʣʴʢʠ ʢʦʥʪʨʦʣʝʨʠ ʡ ʩʝʨʚʽʩʠ NestJS, ʘ ʡ 

ʩʪʨʫʢʪʫʨʫ ʙʘʟʠ ʜʘʥʠʭ. ʊʦʤʫ ʪʘʙʣʠʮʽ ʡ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʚʘʨʪʦ ʨʦʟʛʣʷʜʘʪʠ ʥʝ ʷʢ 

ʜʨʫʛʦʨʷʜʥʽ ʝʣʝʤʝʥʪʠ, ʘ ʷʢ ʯʘʩʪʠʥʫ ʘʨʭʽʪʝʢʪʫʨʠ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ [23]. 

ʋ ʩʝʨʚʝʨʥʽʡ ʯʘʩʪʠʥʽ ʪʘʢʦʞ ʚʠʜʽʣʝʥʦ ʣʦʛʽʢʫ ʘʚʪʝʥʪʠʬʽʢʘʮʽʾ, ʘʚʪʦʨʠʟʘʮʽʾ ʪʘ 

ʜʦʩʪʫʧʫ ʜʦ ʛʝʥʝʨʘʮʽʡ. ʇʦʚʥʠʡ ʮʠʢʣ ʦʭʦʧʣʶʻ ʨʝʻʩʪʨʘʮʽʶ, ʚʭʽʜ, ʧʝʨʝʚʽʨʢʫ ʨʦʣʝʡ ʽ 

ʜʦʩʪʫʧ ʜʦ ʩʪʚʦʨʝʥʥʷ ʛʝʥʝʨʘʮʽʡ. ɻʝʥʝʨʘʮʽʷ ʚ ʮʴʦʤʫ ʩʝʨʚʽʩʽ ʻ ʥʝ ʧʨʦʩʪʦ ʪʝʭʥʽʯʥʦʶ 

ʜʽʻʶ. ʇʨʦʮʝʩ ʛʝʥʝʨʘʮʽʾ ʧʦʪʨʝʙʫʻ ʨʝʩʫʨʩʽʚ, ʪʦʤʫ ʜʦʩʪʫʧ ʜʦ ʥʝʾ ʨʝʛʫʣʶʻʪʴʩʷ 

ʙʽʟʥʝʩ-ʧʨʘʚʠʣʘʤʠ. ɼʣʷ ʢʦʤʝʨʮʽʡʥʠʭ ʩʮʝʥʘʨʽʾʚ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ Stripe. ʉʠʩʪʝʤʘ 

ʚʢʣʶʯʘʻ ʩʪʚʦʨʝʥʥʷ ʧʣʘʪʽʞʥʠʭ ʩʝʘʥʩʽʚ, ʦʙʨʦʙʢʫ webhook-ʧʦʜʽʡ, ʦʙʣʽʢ ʧʨʠʜʙʘʥʠʭ 

ʢʨʝʜʠʪʽʚ ʛʝʥʝʨʘʮʽʾ ʽ ʧʽʜʪʨʠʤʢʫ ʧʽʜʧʠʩʢʠ. 

ʆʜʥʘ ʟ ʢʣʶʯʦʚʠʭ ʪʝʭʥʽʯʥʠʭ ʯʘʩʪʠʥ ʧʨʦʻʢʪʫ ï ʬʦʥʦʚʝ ʚʠʢʦʥʘʥʥʷ ʟʘʜʘʯ. 

ɻʝʥʝʨʘʮʽʶ ʛʨʠ ʥʝʜʦʮʽʣʴʥʦ ʚʠʢʦʥʫʚʘʪʠ ʚʩʝʨʝʜʠʥʽ ʦʜʥʦʛʦ HTTP-ʟʘʧʠʪʫ. ʋ ʪʘʢʦʤʫ 

ʨʘʟʽ ʩʝʨʚʝʨ ʜʦʚʛʦ ʫʪʨʠʤʫʻ ʟʘʧʠʪ, ʘ ʙʫʜʴ-ʷʢʘ ʟʘʪʨʠʤʢʘ ʤʦʜʝʣʽ ʐɯ ʤʦʞʝ ʟʽʨʚʘʪʠ ʚʝʩʴ 

ʧʨʦʮʝʩ. ʊʦʤʫ ʚ ʧʨʦʻʢʪʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ Redis, BullMQ ʪʘ ʦʢʨʝʤʠʡ 

worker-ʤʦʜʫʣʴ, ʥʘʧʠʩʘʥʠʡ ʥʘ TypeScript [24, 25]. 

Redis ï ʰʚʠʜʢʠʡ ʰʘʨ ʜʘʥʠʭ ʫ ʧʘʤôʷʪʽ ʜʣʷ ʯʝʨʛʠ, ʪʦʜʽ ʷʢ BullMQ ʚʽʜʧʦʚʽʜʘʻ ʟʘ 

ʧʦʩʪʘʥʦʚʢʫ, ʦʙʨʦʙʢʫ ʪʘ ʤʦʥʽʪʦʨʠʥʛ ʟʘʜʘʯ. ʆʢʨʝʤʠʡ worker-ʤʦʜʫʣʴ ʚʠʥʝʩʝʥʦ ʜʣʷ 

ʪʦʛʦ, ʱʦʙ API ʥʝ ʚʠʢʦʥʫʚʘʚ ʜʦʚʛʽ ʦʧʝʨʘʮʽʾ ʐɯ ʩʘʤʦʩʪʽʡʥʦ. ʊʘʢʠʡ ʨʦʟʧʦʜʽʣ 

ʫʟʛʦʜʞʫʻʪʴʩʷ ʟ ʧʽʜʭʦʜʦʤ, ʟʘ ʷʢʦʛʦ ʝʪʘʧʠ pipeline ʤʦʞʥʘ ʢʦʥʪʨʦʣʶʚʘʪʠ ʡ 

ʤʘʩʰʪʘʙʫʚʘʪʠ ʦʢʨʝʤʦ. ʋ ʜʦʩʣʽʜʞʝʥʥʽ ʱʦʜʦ pipeline ʦʙʨʦʙʢʠ ʜʘʥʠʭ ʘʢʮʝʥʪ ʨʦʙʠʪʴʩʷ 

ʥʘ ʪʦʤʫ, ʱʦ ʤʦʜʫʣʴʥʘ ʘʨʭʽʪʝʢʪʫʨʘ ʜʦʟʚʦʣʷʻ ʤʘʩʰʪʘʙʫʚʘʪʠ ʢʦʤʧʦʥʝʥʪʠ ʦʢʨʝʤʦ. 

ʊʘʢʠʡ ʧʽʜʭʽʜ ʧʦʢʨʘʱʫʻ ʩʪʽʡʢʽʩʪʴ ʜʦ ʟʙʦʾʚ, ʟʘʙʝʟʧʝʯʫʻ ʛʥʫʯʢʽʩʪʴ ʪʘ ʧʦʣʝʛʰʫʻ ʧʨʦʮʝʩ 

ʤʦʥʽʪʦʨʠʥʛʫ [26]. ʋ ʮʴʦʤʫ ʩʝʨʚʽʩʽ ʮʝ ʧʨʦʷʚʣʷʻʪʴʩʷ ʧʨʦʩʪʦ. HTTP-ʨʽʚʝʥʴ ʰʚʠʜʢʦ 

ʧʦʚʝʨʪʘʻ ʚʽʜʧʦʚʽʜʴ, ʘ ʛʝʥʝʨʘʮʽʷ ʚʠʢʦʥʫʻʪʴʩʷ ʦʢʨʝʤʦ.  

ɿ ʪʦʯʢʠ ʟʦʨʫ ʘʨʭʽʪʝʢʪʫʨʠ, ʩʠʩʪʝʤʫ ʪʦʯʥʽʰʝ ʦʧʠʩʫʚʘʪʠ ʷʢ ʤʦʜʫʣʴʥʫ 

ʙʘʛʘʪʦʢʦʤʧʦʥʝʥʪʥʫ ʟ ʦʢʨʝʤʠʤ worker-ʢʦʥʪʫʨʦʤ, ʘ ʥʝ ʷʢ ʧʦʚʥʦʮʽʥʥʫ ʤʽʢʨʦʩʝʨʚʽʩʥʫ. 

ʂʦʤʧʦʥʝʥʪʠ ʥʝ ʚʠʜʽʣʝʥʽ ʚ ʥʝʟʘʣʝʞʥʽ ʙʽʟʥʝʩ-ʩʝʨʚʽʩʠ ʟ ʚʣʘʩʥʠʤʠ ʮʠʢʣʘʤʠ 
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ʨʦʟʛʦʨʪʘʥʥʷ, ʘʣʝ ʡ ʧʨʦʩʪʠʤ ʤʦʥʦʣʽʪʦʤ ʮʝ ʥʘʟʚʘʪʠ ʥʝ ʤʦʞʥʘ, ʘʜʞʝ web, api ʽ 

worker-ʤʦʜʫʣʴ ʤʘʶʪʴ ʨʽʟʥʽ ʟʦʥʠ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʽ ʥʝ ʟʤʽʰʫʶʪʴ ʾʭ ʤʽʞ ʩʦʙʦʶ. 

ʊʘʢʘ ʘʨʭʽʪʝʢʪʫʨʘ ʜʘʻ ʩʠʩʪʝʤʽ ʭʦʨʦʰʫ ʛʥʫʯʢʽʩʪʴ ʽ ʜʦʟʚʦʣʷʻ ʤʘʩʰʪʘʙʫʚʘʪʠ 

ʦʢʨʝʤʽ ʯʘʩʪʠʥʠ ʥʝʟʘʣʝʞʥʦ. ɺʦʜʥʦʯʘʩ ʚʦʥʘ ʚʠʤʘʛʘʻ ʫʚʘʞʥʽʰʝ ʩʪʘʚʠʪʠʩʷ ʜʦ 

ʜʠʥʘʤʽʯʥʦʛʦ ʤʘʩʰʪʘʙʫʚʘʥʥʷ, ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ, ʚʠʪʨʘʪ ʽ ʙʝʟʧʝʢʠ [27]. ʗʢ ʧʦʢʘʟʫʶʪʴ 

ʜʦʩʣʽʜʞʝʥʥʷ ʧʝʨʝʭʦʜʫ ʚʽʜ ʤʦʥʦʣʽʪʽʚ ʜʦ ʤʽʢʨʦʩʝʨʚʽʩʽʚ, ʤʽʢʨʦʩʝʨʚʽʩʥʠʡ ʧʽʜʭʽʜ 

ʩʧʨʘʚʜʽ ʧʽʜʩʠʣʶʻ ʤʘʩʰʪʘʙʦʚʘʥʽʩʪʴ ʽ ʩʪʽʡʢʽʩʪʴ ʜʦ ʟʙʦʾʚ [28]. ɸʣʝ ʨʘʟʦʤ ʽʟ ʮʠʤ 

ʟôʷʚʣʷʻʪʴʩʷ ʽʥʰʘ ʩʪʦʨʦʥʘ: ʩʢʣʘʜʥʽʰʝ ʥʘʣʘʰʪʦʚʫʚʘʪʠ ʤʦʥʽʪʦʨʠʥʛ, ʢʦʥʪʨʦʣʶʚʘʪʠ 

ʟʘʣʝʞʥʦʩʪʽ ʡ ʧʽʜʪʨʠʤʫʚʘʪʠ ʩʠʩʪʝʤʫ ʚ ʮʽʣʦʤʫ. ʋ ʮʽʡ ʨʦʙʦʪʽ ʥʝʤʘʻ ʧʦʪʨʝʙʠ ʜʽʣʠʪʠ 

ʩʠʩʪʝʤʫ ʥʘ ʙʘʛʘʪʦ ʦʢʨʝʤʠʭ ʩʝʨʚʽʩʽʚ, ʙʦ ʦʩʥʦʚʥʘ ʣʦʛʽʢʘ ʟʘʣʠʰʘʻʪʴʩʷ ʩʧʽʣʴʥʦʶ. ʇʦʜʽʣ 

ʥʘ web, API ʽ worker-ʤʦʜʫʣʴ ʜʦʩʪʘʪʥʴʦ ʨʦʟʤʝʞʦʚʫʻ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʙʝʟ 

ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ. 

ʊʝʢʩʪʦʚʘ ʛʝʥʝʨʘʮʽʷ ʚ ʧʨʦʻʢʪʽ ʚʠʥʝʩʝʥʘ ʥʘ Ollama. ɺʘʞʣʠʚʦ, ʱʦ ʤʦʜʝʣʴ 

ʧʨʘʮʶʻ ʣʦʢʘʣʴʥʦ, ʘ ʥʝ ʯʝʨʝʟ ʟʦʚʥʽʰʥʶ ʧʣʘʪʬʦʨʤʫ. API-ʜʦʩʪʫʧ ʜʦʟʚʦʣʷʻ 

ʧʽʜʢʣʶʯʠʪʠ ʾʾ ʜʦ ʛʝʥʝʨʘʮʽʡʥʦʛʦ ʧʨʦʮʝʩʫ ʽ ʧʨʠ ʮʴʦʤʫ ʟʙʝʨʝʛʪʠ ʢʦʥʪʨʦʣʴ ʥʘʜ 

ʩʝʨʝʜʦʚʠʱʝʤ ʨʦʟʨʦʙʣʝʥʥʷ ʪʘ ʜʝʤʦʥʩʪʨʘʮʽʾ. ʆʢʨʝʤʦ ʣʦʛʽʢʘ ʦʨʢʝʩʪʨʘʮʽʾ 

ʩʢʦʥʮʝʥʪʨʦʚʘʥʘ ʥʘ ʩʝʨʚʝʨʥʽʡ ʯʘʩʪʠʥʽ ʪʘ ʨʦʙʦʯʠʭ ʧʨʦʮʝʩʘʭ. ʋ ʛʝʥʝʨʘʮʽʡʥʦʤʫ 

ʧʨʦʮʝʩʽ Ollama ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʪʝʤʘʪʠʯʥʦʛʦ ʥʘʧʦʚʥʝʥʥʷ [29]. 

ɼʣʷ ʛʝʥʝʨʘʮʽʾ ʟʦʙʨʘʞʝʥʴ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ComfyUI. ɺʽʥ ʻ ʦʢʨʝʤʠʤ 

ʚʠʢʦʥʘʚʯʠʤ ʨʽʚʥʝʤ, ʥʝ ʧʦʚô̫ ʟʘʥʠʤ ʽʟ ʚʝʙʽʥʪʝʨʬʝʡʩʦʤ ʥʘʧʨʷʤʫ. ʁʦʛʦ ʧʨʠʥʮʠʧʦʚʘ 

ʚʽʜʤʽʥʥʽʩʪʴ ʫ ʪʦʤʫ, ʱʦ ʧʨʦʮʝʩ ʛʝʥʝʨʘʮʽʾ ʟʦʙʨʘʞʝʥʴ ʦʧʠʩʫʻʪʴʩʷ ʷʚʥʠʤ 

workflow-ʛʨʘʬʦʤ (ʛʨʘʬʦʤ ʨʦʙʦʯʦʛʦ ʧʨʦʮʝʩʫ) ʽʟ ʚʫʟʣʽʚ ʽ ʟʚôʷʟʢʽʚ [30]. ʋ ʩʠʩʪʝʤʽ 

ComfyUI ʩʪʚʦʨʶʻ ʚʽʟʫʘʣʴʥʽ ʤʘʪʝʨʽʘʣʠ, ʷʢʽ ʧʦʪʽʤ ʧʝʨʝʜʘʶʪʴʩʷ ʫ ʢʦʥʪʨʦʣʴʦʚʘʥʠʡ 

ʨʝʥʜʝʨʠʥʛ. ɹʝʟ ʢʦʥʪʨʦʣʴʦʚʘʥʦʛʦ ʧʨʦʮʝʩʫ ʮʝʡ ʽʥʩʪʨʫʤʝʥʪ ʥʝ ʻ ʩʘʤʦʩʪʽʡʥʠʤ ʜʣʷ 

ʟʘʜʘʯʽ ʛʝʥʝʨʘʮʽʾ ʟʦʙʨʘʞʝʥʴ. 

ɯʥʬʨʘʩʪʨʫʢʪʫʨʥʠʡ ʨʽʚʝʥʴ ʟʘʙʝʟʧʝʯʝʥʦ ʟʘ ʜʦʧʦʤʦʛʦʶ Docker, ʷʢʠʡ ʫ ʧʨʦʻʢʪʽ 

ʧʦʪʨʽʙʝʥ ʜʣʷ ʟʘʧʫʩʢʫ PostgreSQL ʽ Redis. ɹʫʣʦ ʦʙʨʘʥʦ Docker, ʙʦ ʚʽʥ ʨʦʙʠʪʴ ʟʘʧʫʩʢ 

PostgreSQL ʽ Redis ʧʝʨʝʜʙʘʯʫʚʘʥʠʤ ʥʘ ʨʽʟʥʠʭ ʤʘʰʠʥʘʭ ʪʘ ʟʤʝʥʰʫʻ ʟʘʣʝʞʥʽʩʪʴ ʚʽʜ 

ʣʦʢʘʣʴʥʠʭ ʥʘʣʘʰʪʫʚʘʥʴ ʩʝʨʝʜʦʚʠʱʘ [31]. ʋʟʘʛʘʣʴʥʝʥʥʷ ʚʠʢʦʨʠʩʪʘʥʦʛʦ 

ʽʥʩʪʨʫʤʝʥʪʘʨʽʶ ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣ. 2.1. 
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ʈʽʚʝʥʴ ʩʠʩʪʝʤʠ ɯʥʩʪʨʫʤʝʥʪ 
ɸʨʭʽʪʝʢʪʫʨʥʘ 

ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ 
ɸʨʛʫʤʝʥʪ ʚʠʙʦʨʫ 

ʆʨʛʘʥʽʟʘʮʽʷ ʢʦʜʦʚʦʾ 

ʙʘʟʠ 

pnpm workspace, 

Turborepo 

ʤʦʥʦʨʝʧʦʟʠʪʦʨʽʡ, 

ʩʧʽʣʴʥʽ ʧʘʢʝʪʠ, ʟʘʧʫʩʢ 

ʟʘʜʘʯ 

ʫʟʛʦʜʞʝʥʠʡ ʨʦʟʚʠʪʦʢ 

web, api ʽ worker ʚ 

ʦʜʥʦʤʫ ʨʝʧʦʟʠʪʦʨʽʾ 

ʂʣʽʻʥʪʩʴʢʠʡ ʨʽʚʝʥʴ Next.js, React, 

TypeScript 

ʩʪʦʨʽʥʢʠ, 

ʢʦʤʧʦʥʝʥʪʠ, ʩʪʘʥ 

ʽʥʪʝʨʬʝʡʩʫ, ʪʠʧʠ 

ʜʘʥʠʭ 

ʩʠʣʴʥʘ ʢʦʤʧʦʥʝʥʪʥʘ 

ʤʦʜʝʣʴ ʽ ʩʧʽʣʴʥʘ 

ʪʠʧʽʟʘʮʽʷ ʟ backend 

ʉʝʨʚʝʨʥʠʡ ʨʽʚʝʥʴ NestJS ʤʦʜʫʣʽ, ʢʦʥʪʨʦʣʝʨʠ, 

ʩʝʨʚʽʩʠ, ʢʦʦʨʜʠʥʘʮʽʷ 

ʧʨʦʮʝʩʫ 

ʤʦʜʫʣʴʥʘ ʩʪʨʫʢʪʫʨʘ 

ʜʦʙʨʝ ʚʽʜʧʦʚʽʜʘʻ 

ʣʦʛʽʮʽ ʩʝʨʚʽʩʫ 

API-ʨʽʚʝʥʴ REST API ʟʘʧʫʩʢ ʛʝʥʝʨʘʮʽʾ, 

ʦʪʨʠʤʘʥʥʷ ʩʪʘʪʫʩʫ, 

ʦʪʨʠʤʘʥʥʷ ʨʝʟʫʣʴʪʘʪʫ 

ʦʧʪʠʤʘʣʴʥʠʡ ʬʦʨʤʘʪ 

ʜʣʷ ʧʨʦʩʪʠʭ ʽ ʧʨʷʤʠʭ 

ʩʮʝʥʘʨʽʾʚ 

ʄʦʜʝʣʴ ʜʘʥʠʭ PostgreSQL ʟʙʝʨʽʛʘʥʥʷ 

ʢʦʨʠʩʪʫʚʘʯʽʚ, 

ʛʝʥʝʨʘʮʽʡ, ʩʪʘʪʫʩʽʚ, 

ʨʝʟʫʣʴʪʘʪʽʚ 

ʧʨʠʨʦʜʥʘ ʨʝʣʷʮʽʡʥʘ 

ʤʦʜʝʣʴ ʜʣʷ ʟʚôʷʟʘʥʠʭ 

ʩʫʪʥʦʩʪʝʡ 

ɼʦʩʪʫʧ ʜʦ ʜʘʥʠʭ Prisma ʩʭʝʤʘ, ʤʽʛʨʘʮʽʾ, 

ʪʠʧʦʙʝʟʧʝʯʥʽ ʟʘʧʠʪʠ 

ʟʤʝʥʰʫʻ ʢʽʣʴʢʽʩʪʴ 

ʧʦʤʠʣʦʢ ʽ ʧʦʚôʷʟʫʻ ɹɼ 

ʟ TypeScript-ʤʦʜʝʣʣʶ 

ɸʩʠʥʭʨʦʥʥʝ 

ʚʠʢʦʥʘʥʥʷ 

Redis, BullMQ ʯʝʨʛʘ ʟʘʜʘʯ ʽ 

ʜʠʩʧʝʪʯʝʨʠʟʘʮʽʷ 

ʨʦʟʚʦʜʠʪʴ 

HTTP-ʨʽʚʝʥʴ ʽ 

ʪʨʠʚʘʣʫ ʛʝʥʝʨʘʮʽʶ 

ɺʠʢʦʥʘʥʥʷ ʟʘʜʘʯ worker ʥʘ TypeScript ʧʦʝʪʘʧʥʘ ʦʙʨʦʙʢʘ 

ʛʝʥʝʨʘʮʽʾ ʪʘ 

ʦʥʦʚʣʝʥʥʷ ʩʪʘʥʫ 

ʽʟʦʣʶʻ ʚʘʞʢʽ ʦʧʝʨʘʮʽʾ 

ʚʽʜ ʦʩʥʦʚʥʦʛʦ API 

ʊʝʢʩʪʦʚʠʡ ʐɯ-ʨʽʚʝʥʴ Ollama ʣʦʢʘʣʴʥʽ ʚʠʢʣʠʢʠ 

ʤʦʚʥʦʾ ʤʦʜʝʣʽ ʯʝʨʝʟ 

API 

ʢʦʥʪʨʦʣʴʦʚʘʥʝ 

ʩʝʨʝʜʦʚʠʱʝ ʙʝʟ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʟʦʚʥʽʰʥʴʦʛʦ 

ʭʤʘʨʥʦʛʦ ʩʝʨʚʽʩʫ 
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ʂʽʥʝʮʴ ʪʘʙʣʠʮʽ 2.1 

ɺʽʟʫʘʣʴʥʠʡ ʐɯ-ʨʽʚʝʥʴ ComfyUI workflow-ʛʨʘʬ ʜʣʷ 

ʛʝʥʝʨʘʮʽʾ ʟʦʙʨʘʞʝʥʴ 

ʢʝʨʦʚʘʥʠʡ ʽ 

ʚʽʜʪʚʦʨʶʚʘʥʠʡ 

ʢʦʥʚʝʻʨ ʚʽʟʫʘʣʴʥʦʾ 

ʛʝʥʝʨʘʮʽʾ 

ɯʥʬʨʘʩʪʨʫʢʪʫʨʘ Docker ʢʦʥʪʝʡʥʝʨʥʠʡ ʟʘʧʫʩʢ 

ʟʘʣʝʞʥʦʩʪʝʡ 

ʩʪʘʙʽʣʴʥʝ ʣʦʢʘʣʴʥʝ 

ʩʝʨʝʜʦʚʠʱʝ ʜʣʷ 

PostgreSQL ʽ Redis 

ʆʙʨʘʥʠʡ ʩʪʝʢ ʧʨʘʮʶʻ ʷʢ ʧʨʘʢʪʠʯʥʘ ʦʩʥʦʚʘ ʜʣʷ ʩʝʨʚʽʩʫ, ʜʝ ʢʦʞʝʥ ʽʥʩʪʨʫʤʝʥʪ 

ʤʘʻ ʩʚʦʶ ʨʦʣʴ, ʘ ʩʠʩʪʝʤʘ ʥʝ ʧʝʨʝʚʘʥʪʘʞʫʻʪʴʩʷ ʟʘʡʚʠʤʠ ʰʘʨʘʤʠ. ʎʝ ʟʘʣʠʰʘʻ 

ʤʦʞʣʠʚʽʩʪʴ ʨʦʟʚʠʚʘʪʠ ʧʨʦʻʢʪ ʜʘʣʽ, ʧʦʩʪʫʧʦʚʦ ʧʦʢʨʘʱʫʚʘʪʠ ʛʝʥʝʨʘʮʽʶ, ʚʽʟʫʘʣʴʥʽ 

ʤʘʪʝʨʽʘʣʠ ʪʘ ʧʝʨʩʦʥʘʣʽʟʘʮʽʶ ʙʝʟ ʧʦʚʥʦʾ ʧʝʨʝʙʫʜʦʚʠ ʘʨʭʽʪʝʢʪʫʨʠ ʟ ʥʫʣʷ. ʎʝ ʚʘʞʣʠʚʦ, 

ʙʦ ʧʨʦʻʢʪ ʱʝ ʤʦʞʥʘ ʨʦʟʚʠʚʘʪʠ ʧʽʩʣʷ ʧʝʨʰʦʾ ʨʦʙʦʯʦʾ ʚʝʨʩʽʾ. ʅʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʤʦʞʥʘ 

ʜʦʜʘʚʘʪʠ ʧʦʩʪʫʧʦʚʦ, ʥʝ ʧʝʨʝʨʦʙʣʷʶʯʠ ʚʝʩʴ ʩʝʨʚʽʩ ʟʘʥʦʚʦ. ɺʠʟʥʘʯʝʥʠʡ ʩʪʝʢ ʜʘʻ 

ʦʩʥʦʚʫ ʜʣʷ ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʠʤʦʛ ʜʦ ʇɿ, ʘ ʪʘʢʦʞ ʘʥʘʣʽʟʫ ʤʦʜʝʣʝʡ ʽ ʤʝʪʦʜʽʚ ʛʝʥʝʨʘʮʽʾ 

ʽʛʨʦʚʦʛʦ ʢʦʥʪʝʥʪʫ. 

2.2 ɸʥʘʣʽʟ ʤʦʜʝʣʝʡ ʽ ʤʝʪʦʜʽʚ ʛʝʥʝʨʘʮʽʾ ʽʛʨʦʚʦʛʦ ʢʦʥʪʝʥʪʫ 

ʇʽʩʣʷ ʚʠʙʦʨʫ ʽʥʩʪʨʫʤʝʥʪʽʚ ʨʦʟʨʦʙʣʝʥʥʷ ʧʦʪʨʽʙʥʦ ʦʢʨʝʤʦ ʨʦʟʛʣʷʥʫʪʠ ʤʦʜʝʣʽ  ̔

ʤʝʪʦʜʠ, ʷʢʽ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʜʣʷ ʛʝʥʝʨʘʮʽʾ ʽʛʨʦʚʦʛʦ ʢʦʥʪʝʥʪʫ. ɿʚʝʜʝʥʥʷ 

ʜʦ ʦʜʥʦʛʦ ʫʥʽʚʝʨʩʘʣʴʥʦʛʦ ʤʝʪʦʜʫ ʩʪʚʦʨʝʥʥʷ ʥʘʩʪʽʣʴʥʦʾ ʛʨʠ ʥʝ ʻ ʪʦʯʥʠʤ ʧʽʜʭʦʜʦʤ. 

ʋ ʟʘʜʘʯʽ ʨʦʟʨʦʙʢʠ ʽʛʦʨ ʧʦʪʨʽʙʥʽ ʦʜʥʦʯʘʩʥʦ ʟʤʽʩʪ, ʧʨʘʚʠʣʘ, ʤʝʭʘʥʽʢʠ, ʢʘʨʪʢʠ, 

ʚʽʟʫʘʣʴʥʽ ʝʣʝʤʝʥʪʠ ʜʣʷ ʮʠʭ ʢʘʨʪʦʢ ʪʘ ʟʚô̫ ʟʦʢ ʤʽʞ ʥʠʤʠ. ʋ ʤʝʞʘʭ ʮʽʻʾ ʨʦʙʦʪʠ 

ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʥʝ ʣʠʰʝ ʛʝʥʝʨʘʪʠʚʥʽ ʤʦʜʝʣʽ, ʘ ʱʝ ʡ ʤʝʪʦʜʠ ʦʨʛʘʥʽʟʘʮʽʾ ʨʝʟʫʣʴʪʘʪʫ. 

ʎʝ ʜʦʟʚʦʣʠʪʴ ʟʘʙʝʟʧʝʯʠʪʠ ʩʪʘʙʽʣʴʥʫ ʪʘ ʧʨʠʜʘʪʥʫ ʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʨʫ, ʷʢʘ ʥʝ 

ʧʦʪʨʝʙʫ ̒ʢʘʨʜʠʥʘʣʴʥʠʭ ʟʤʽʥ ʧʽʩʣʷ ʛʝʥʝʨʘʮʽʾ. ɼʣʷ ʪʘʢʠʭ ʟʘʜʘʯ, ʷʢʽ ʙʫʣʠ ʥʘʟʚʘʥʽ, 

ʜʦʮʽʣʴʥʦ ʨʦʟʛʣʷʥʫʪʠ ʤʦʚʥʽ ʤʦʜʝʣʽ, ʜʠʬʫʟʽʡʥʽ ʤʦʜʝʣʽ, ʧʨʦʮʝʜʫʨʥʫ ʛʝʥʝʨʘʮʽʶ, 

ʰʘʙʣʦʥʥʠʡ ʧʽʜʭʽʜ ʪʘ ʾʭ ʧʦʻʜʥʘʥʥʷ. 

ʋ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʛʝʥʝʨʘʪʠʚʥʽ ʤʦʜʝʣʽ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʷʢ ʽʥʩʪʨʫʤʝʥʪʠ 

ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʪʝʢʩʪʽʚ, ʛʨʘʬʽʢʠ ʪʘ ʤʫʣʴʪʠʤʝʜʽʡʥʠʭ ʤʘʪʝʨʽʘʣʽʚ [1]. ʉʪʚʦʨʝʥʥʷ 



ʂʘʬʝʜʨʘ ʽʥʞʝʥʝʨʽʾ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ɯʥʪʝʣʝʢʪʫʘʣʴʥʠʡ ʚʝʙʩʝʨʚʽʩ ʜʣʷ ʛʝʥʝʨʘʮʽʾ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʠʭ ʥʘʩʪʽʣʴʥʠʭ ʽʛʦʨ 30 

2026 ʨ.  ɸʡʨʘʧʝʪʷʥ ʈʦʙʝʨʪ 

ʽʛʨʦʚʦʛʦ ʢʦʥʪʝʥʪʫ ʥʝ ʟʚʦʜʠʪʴʩʷ ʣʠʰʝ ʜʦ ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʚʘʨʽʘʥʪʽʚ. ɺʘʞʣʠʚʦ ʪʘʢʦʞ 

ʤʘʪʠ ʤʝʭʘʥʽʟʤʠ ʢʦʥʪʨʦʣʶ ʷʢʦʩʪʽ, ʛʘʨʘʥʪʫʚʘʪʠ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʪʘ ʟʘʙʝʟʧʝʯʠʪʠ 

ʤʦʞʣʠʚʽʩʪʴ ʫʧʨʘʚʣʽʥʥʷ ʨʝʟʫʣʴʪʘʪʘʤʠ, ʦʪʨʠʤʘʥʠʤʠ ʚʽʜ ʤʦʜʝʣʽ [32, 33]. ʋ ʨʝʘʣʽʟʘʮʽʾ 

ʧʨʦʻʢʪʫ ʩʪʚʦʨʝʥʥʷ ʛʨʠ ʧʦʙʫʜʦʚʘʥʦ ʷʢ ʧʦʩʣʽʜʦʚʥʠʡ ʛʝʥʝʨʘʮʽʡʥʠʡ pipeline. 

ʇʝʨʰʘ ʛʨʫʧʘ ʜʣʷ ʨʦʟʛʣʷʜʫ ï ʤʦʚʥʽ ʤʦʜʝʣʽ. ʋ ʤʝʞʘʭ ʢʚʘʣʽʬʽʢʘʮʽʡʥʦʾ ʨʦʙʦʪʠ 

ʚʦʥʠ ʢʦʨʠʩʥʽ ʚ ʟʘʜʘʯʘʭ ʩʪʚʦʨʝʥʥʷ ʪʝʢʩʪʦʚʦʾ ʪʘ ʟʤʽʩʪʦʚʦʾ ʯʘʩʪʠʥʠ ʛʨʠ. ʄʦʚʥʽ ʤʦʜʝʣʽ 

ʰʚʠʜʢʦ ʩʪʚʦʨʶʶʪʴ ʨʽʟʥʦʤʘʥʽʪʥʽ ʚʘʨʽʘʥʪʠ ʪʝʢʩʪʫ ʛʨʠ ʪʘ ʜʦʙʨʝ ʧʨʘʮʶʶʪʴ ʟʽ ʩʪʠʣʝʤ 

ʘʙʦ ʪʝʤʘʪʠʢʦʶ. 

ʋ ʨʦʙʦʪʘʭ ʧʨʦ ʛʝʥʝʨʘʪʠʚʥʠʡ ʐɯ ʚ ʽʛʨʦʚʦʤʫ ʜʠʟʘʡʥʽ ʜʦʙʨʝ ʧʨʦʩʪʝʞʫʻʪʴʩʷ 

ʜʫʤʢʘ, ʱʦ ʥʘʡʙʽʣʴʰʝ ʢʦʨʠʩʪʽ ʚʽʥ ʜʘʻ ʪʘʤ, ʜʝ ʧʦʪʨʽʙʥʦ ʰʚʠʜʢʦ ʧʽʜʛʦʪʫʚʘʪʠ ʽʜʝʾ, 

ʢʣ̔ʴʢʘ ʚʘʨʽʘʥʪʽʚ ʢʦʥʪʝʥʪʫ ʘʙʦ ʧʝʨʰʠʡ ʧʨʦʪʦʪʠʧ. ʎʝ ʩʧʨʘʚʜʽ ʧʨʠʩʢʦʨʶʻ ʨʦʙʦʪʫ, 

ʦʩʦʙʣʠʚʦ ʥʘ ʨʘʥʥʽʭ ʝʪʘʧʘʭ, ʢʦʣʠ ʱʝ ʧʦʪʨʽʙʥʦ ʰʫʢʘʪʠ ʬʦʨʤʫ ʤʘʡʙʫʪʥʴʦʾ ʛʨʠ. ɸʣʝ 

ʟʛʝʥʝʨʦʚʘʥʠʡ ʤʘʪʝʨʽʘʣ ʱʝ ʥʝ ʤʦʞʥʘ ʘʚʪʦʤʘʪʠʯʥʦ ʚʚʘʞʘʪʠ ʛʦʪʦʚʠʤ ʨʝʟʫʣʴʪʘʪʦʤ. 

ʁʦʛʦ ʧʦʪʨʽʙʥʦ ʚʧʦʨʷʜʢʫʚʘʪʠ, ʧʝʨʝʚʽʨʠʪʠ ʡ ʧʨʠʚʝʩʪʠ ʜʦ ʪʘʢʦʾ ʬʦʨʤʠ, ʫ ʷʢʽʡ ʚʽʥ ʫʞʝ 

ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʥʘ ʧʨʘʢʪʠʮʽ. ɼʣʷ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʦʾ ʥʘʩʪʽʣʴʥʦʾ ʛʨʠ ʮʝ 

ʦʩʦʙʣʠʚʦ ʧʦʤʽʪʥʦ, ʙʦ ʢʦʨʠʩʪʫʚʘʯ ʦʯʽʢʫʻ ʥʝ ʚʠʧʘʜʢʦʚʽ ʬʨʘʛʤʝʥʪʠ ʧʨʘʚʠʣ, ʥʘʟʚ ʯʠ 

ʦʧʠʩʽʚ, ʘ ʮʽʣʽʩʥʠʡ ʽʛʨʦʚʠʡ ʧʨʦʜʫʢʪ ʟʽ ʟʨʦʟʫʤʽʣʦʶ ʣʦʛʽʢʦʶ. ɯʥʘʢʰʝ ʛʝʥʝʨʘʮʽʷ 

ʟʘʣʠʰʘʻʪʴʩʷ ʣʠʰʝ ʜʦʧʦʤʽʞʥʦʶ ʯʝʨʥʝʪʢʦʶ, ʘ ʥʝ ʧʦʚʥʦʮʽʥʥʦʶ ʦʩʥʦʚʦʶ ʜʣʷ 

ʛʨʠ [4, 5]. 

ʄʦʚʥʘ ʤʦʜʝʣʴ ʫ ʧʨʦʻʢʪʽ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʪʝʤʘʪʠʯʥʦʛʦ ʝʣʝʤʝʥʪʘ 

ʛʨʠ. ɺʦʥʘ ʬʦʨʤʫʻ ʽʛʨʦʚʠʡ ʩʚʽʪ, ʘʪʤʦʩʬʝʨʫ, ʨʦʣʽ ʛʨʘʚʮʽʚ, ʥʘʟʚʠ ʨʝʩʫʨʩʽʚ, ʜʽʡ, ʟʦʥ, 

ʢʦʣʦʜ ʪʘ ʪʠʧʽʚ ʢʘʨʪ, ʘ ʪʘʢʦʞ ʢʦʨʦʪʢʽ ʪʝʢʩʪʦʚʽ ʦʧʠʩʠ. ʋʩʷ ʛʨʘ ʥʝ ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʤʦʜʝʣʣʶ ʩʘʤʦʩʪʽʡʥʦ, ʚʦʥʘ ʩʪʚʦʨʶʻʪʴʩʷ ʚ ʤʝʞʘʭ ʫʞʝ ʟʘʜʘʥʦʾ ʩʪʨʫʢʪʫʨʠ ʤʝʭʘʥʽʢʠ. 

ʋ pipeline ʚʽʜʧʦʚʽʜʴ ʤʦʚʥʦʾ ʤʦʜʝʣʽ ʥʝ ʧʝʨʝʜʘʻʪʴʩʷ ʜʘʣʽ ʷʢ ʟʚʠʯʘʡʥʠʡ 

ʩʫʮʽʣʴʥʠʡ ʪʝʢʩʪ. ɺʽʜʧʦʚʽʜʽ ʤʦʜʝʣʽ ʤʘʶʪʴ ʧʦʚʝʨʪʘʪʠʩʷ ʫ ʬʦʨʤʘʪʽ, ʟʨʫʯʥʦʤʫ ʜʣʷ 

ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʦʧʨʘʮʶʚʘʥʥʷ, ʟʦʢʨʝʤʘ ʫ ʚʠʛʣʷʜʽ JSON-ʩʪʨʫʢʪʫʨʠ. ʅʘ ʧʨʘʢʪʠʮʽ ʮʝ 

ʩʧʨʦʱʫʻ ʧʝʨʝʚʽʨʢʫ ʨʝʟʫʣʴʪʘʪʫ. ʄʦʞʥʘ ʦʜʨʘʟʫ ʧʦʙʘʯʠʪʠ, ʯʠ ʤʦʜʝʣʴ ʥʝ ʧʨʦʧʫʩʪʠʣʘ 

ʧʦʣʝ, ʥʝ ʜʦʜʘʣʘ ʟʘʡʚʠʡ ʪʝʢʩʪ ʘʙʦ ʥʝ ʧʦʚʝʨʥʫʣʘ ʟʥʘʯʝʥʥʷ ʫ ʥʝʧʨʘʚʠʣʴʥʦʤʫ ʬʦʨʤʘʪʽ. 

ɼʨʫʛʫ ʛʨʫʧʫ ʩʪʘʥʦʚʣʷʪʴ ʜʠʬʫʟʽʡʥʽ ʤʦʜʝʣʽ. ʋ ʤʝʞʘʭ ʮʽʻʾ ʨʦʙʦʪʠ ʜʠʬʫʟʽʡʥ ̔

ʤʦʜʝʣ ̔ʜʦʮʽʣʴʥʦ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʤʦʜʝʣʽ ʜʣʷ ʛʝʥʝʨʘʮʽʾ ʢʘʨʪʠʥʦʢ, ʟʦʢʨʝʤʘ ʜʣʷ ʢʘʨʪʦʢ, 



ʂʘʬʝʜʨʘ ʽʥʞʝʥʝʨʽʾ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ɯʥʪʝʣʝʢʪʫʘʣʴʥʠʡ ʚʝʙʩʝʨʚʽʩ ʜʣʷ ʛʝʥʝʨʘʮʽʾ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʠʭ ʥʘʩʪʽʣʴʥʠʭ ʽʛʦʨ 31 

2026 ʨ.  ɸʡʨʘʧʝʪʷʥ ʈʦʙʝʨʪ 

ʽʛʨʦʚʦʛʦ ʧʦʣʷ ʪʘ ʽʥʰʠʭ ʝʣʝʤʝʥʪʽʚ ʛʨʠ. ɺʘʞʣʠʚʠʤ ʻ ʧʽʜʭʽʜ, ʜʝ ʥʝ ʟʤʽʰʫʶʪʴʩʷ ʩʘʤʽ 

ʜʠʬʫʟʽʡʥʽ ʤʦʜʝʣʽ ʪʘ ʟʘʩʦʙʠ ʾʭ ʦʨʛʘʥʽʟʘʮʽʾ. ʅʘʧʨʠʢʣʘʜ, ʷʢ ʙʫʣʦ ʦʧʠʩʘʥʦ ʨʘʥʽʰʝ, 

ʽʥʩʪʨʫʤʝʥʪ ComfyUI ʜʦʧʦʤʘʛʘʻ ʦʨʛʘʥʽʟʫʚʘʪʠ workflow, ʪʦʙʪʦ ʮʝ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ 

ʟʘʧʠʪʠ, ʚʠʢʦʥʘʥʥʷ ʛʝʥʝʨʘʮʽʾ, ʦʪʨʠʤʘʥʥʷ ʨʝʟʫʣʴʪʘʪʫ ʪʘ ʧʝʨʝʜʘʚʘʥʥʷ ʮʠʭ ʚʽʟʫʘʣʴʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ ʜʘʣʽ ʚ ʩʠʩʪʝʤʫ. 

ʇʨʦʪʝ ʥʝ ʚʘʨʪʦ ʧʦʢʣʘʜʘʪʠ ʚʩʶ ʚʽʟʫʘʣʴʥʫ ʯʘʩʪʠʥʫ ʥʘ ʦʜʥʫ ʛʝʥʝʨʘʪʠʚʥʫ 

ʤʦʜʝʣʴ. ʆʢʨʝʤʝ ʟʦʙʨʘʞʝʥʥʷ ʚʦʥʘ ʯʘʩʪʦ ʩʪʚʦʨʶʻ ʧʝʨʝʢʦʥʣʠʚʦ, ʘʣʝ ʩʝʨʽʷ ʤʘʪʝʨʽʘʣʽʚ 

ʰʚʠʜʢʦ ʚʠʷʚʣʷʻ ʩʣʘʙʢʽ ʤʽʩʮʷ, ʘ ʩʘʤʝ ʟʤʽʥʶʻʪʴʩʷ ʩʪʠʣʴ, ʛʫʙʠʪʴʩʷ ʬʫʥʢʮʽʷ ʝʣʝʤʝʥʪʘ, 

ʘ ʢʘʨʪʠʥʢʘ ʧʦʯʠʥʘʻ ʞʠʪʠ ʦʢʨʝʤʦ ʚʽʜ ʧʨʘʚʠʣ. ʎʝ ʽ ʻ ʭʘʨʘʢʪʝʨʥʦʶ ʦʟʥʘʢʦʶ ʪʘʢʦʛʦ 

ʚʠʜʫ ʪʝʭʥʦʣʦʛʽʡ ʽ ʩʣʘʙʢʠʤ ʤʽʩʮʝʤ, ʱʦ ʧʦʪʨʝʙʫʻ ʧʽʜʭʦʜʫ, ʜʝ ʧʦʪʨʽʙʥʦ ʢʦʥʪʨʦʣʶʚʘʪʠ 

ʨʝʟʫʣʴʪʘʪ ʜʠʬʫʟʽʡʥʦ ʾʤʦʜʝʣʽ. 

ʋʞʝ ʨʦʟʛʣʷʥʫʪʽ ʤʦʜʝʣʽ ʜʘʶʪʴ ʦʩʥʦʚʫ ʜʣʷ ʧʝʨʝʭʦʜʫ ʜʦ ʤʝʪʦʜʽʚ ʦʨʛʘʥʽʟʘʮʽʾ 

ʽʛʨʦʚʦʛʦ ʢʦʥʪʝʥʪʫ. ʇʝʨʰʠʤ ʤʝʪʦʜʦʤ ʻ ʧʨʦʮʝʜʫʨʥʘ ʛʝʥʝʨʘʮʽʷ. ʋ ʢʦʥʪʝʢʩʪʽ 

ʥʘʩʪʽʣʴʥʦʾ ʛʨʠ ʧʨʦʮʝʜʫʨʥʘ ʛʝʥʝʨʘʮʽʷ ʤʦʞʝ ʚʽʜʧʦʚʽʜʘʪʠ ʟʘ ʢʽʣʴʢʽʩʪʴ ʨʘʫʥʜʽʚ, ʪʠʧʠ 

ʜʽʡ, ʩʪʨʫʢʪʫʨʫ ʢʘʨʪʦʢ, ʙʘʟʦʚʽ ʧʘʨʘʤʝʪʨʠ ʢʦʤʧʦʥʝʥʪʽʚ, ʣʦʛʽʢʫ ʧʦʣʷ, ʟʦʥʠ, ʨʝʩʫʨʩʠ 

ʘʙʦ ʫʤʦʚʠ ʟʘʚʝʨʰʝʥʥʷ ʧʘʨʪʽʾ. ɼʦʩʣʽʜʞʝʥʥʷ ʟ ʧʨʦʮʝʜʫʨʥʦʾ ʛʝʥʝʨʘʮʽʾ ʢʦʥʪʝʥʪʫ ʚ ʽʛʨʘʭ 

ʧʦʢʘʟʫʶʪʴ, ʱʦ ʪʘʢʠʡ ʧʽʜʭʽʜ ʚʘʞʣʠʚʠʡ ʩʘʤʝ ʪʘʤ, ʜʝ ʧʦʪʨʽʙʥʦ ʦʪʨʠʤʫʚʘʪʠ ʨʽʟʥʽ 

ʚʘʨʽʘʥʪʠ ʢʦʥʪʝʥʪʫ, ʘʣʝ ʥʝ ʚʪʨʘʯʘʪʠ ʢʦʥʪʨʦʣʴ ʥʘʜ ʡʦʛʦ ʩʪʨʫʢʪʫʨʦʶ [32, 33]. 

ʆʩʥʦʚʥʦ ʁ ʮʽʥʥʽʩʪʶ ʧʨʦʮʝʜʫʨʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʛʝʥʝʨʘʮʽʾ ʻ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʩʪʘʙʽʣʴʥʦʩʪʽ. ʅʘʧʨʠʢʣʘʜ, ʷʢʱʦ ʻ ʧʝʚʥʠʡ ʨʝʩʫʨʩ ʘʙʦ ʜʽʷ ʚ ʛʨʽ, ʪʦ ʚʦʥʠ ʤʘʶʪʴ ʙʫʪʠ 

ʧʦʚôʷʟʘʥʽ ʤʽʞ ʩʦʙʦʶ ʫ ʧʨʘʚʠʣʘʭ, ʢʘʨʪʢʘʭ, ʥʘ ʩʘʤʦʤʫ ʽʛʨʦʚʦʤʫ ʧʦʣʽ ʪʘ ʚ ʩʠʩʪʝʤʽ 

ʧʽʜʨʘʭʫʥʢʫ. ʗʢʱʦ ʮʝ ʥʝ ʟʨʦʙʠʪʠ ʽ ʥʝ ʢʦʥʪʨʦʣʶʚʘʪʠ ʟʚôʷʟʢʠ, ʪʦ ʛʘʨʘʥʪʦʚʘʥʦ ʛʨʘ ʙʫʜʝ 

ʮʽʢʘʚʦʶ ʟʘ ʪʝʤʦʶ, ʘʣʝ ʥʝʣʦʛʽʯʥʦʶ ʽ ʥʝʟʨʦʟʫʤʽʣʦʶ ʷʢ ʧʦʚʥʦʮʽʥʥʘ ʩʠʩʪʝʤʘ. ɸʣʝ ʻ ʽ 

ʥʝʜʦʣʽʢʠ, ʘ ʩʘʤʝ ʚʽʜʩʫʪʥʽʩʪʴ ʞʠʚʦʾ ʧʝʨʩʦʥʘʣʽʟʘʮʽʾ. ʄʦʞʝ ʙʫʪʠ ʩʪʚʦʨʝʥʠʡ ʢʘʨʢʘʩ ʛʨʠ, 

ʘʣʝ ʙʝʟ ʤʦʚʥʦʾ ʽ ʚʽʟʫʘʣʴʥʦʾ ʛʝʥʝʨʘʮʽʾ ʨʝʟʫʣʴʪʘʪʦʤ ʙʫʜʝ çʩʫʭʘè ʽ ʥʝ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʘ 

ʛʨʘ ʜʣʷ ʛʨʫʧʠ ʛʨʘʚʮʽʚ. 

ʆʢʨʝʤʦʾ ʫʚʘʛʠ ʧʦʪʨʝʙʫʻ ʰʘʙʣʦʥʥʠʡ ʧʽʜʭʽʜ ʜʦ ʟʙʽʨʢʠ ʛʨʠ. ɺʘʨʪʦ ʧʦʤʽʪʠʪʠ, 

ʱʦ ʫ ʨʘʤʢʘʭ ʩʪʚʦʨʝʥʥʷ ʥʘʩʪʽʣʴʥʦʾ ʛʨʠ ʮʝ ʥʝ ʻ ʦʟʥʘʢʦʶ ʩʣʘʙʢʦʾ ʛʝʥʝʨʘʮʽ.ʾ ʐʘʙʣʦʥ 

ʜʘʻ ʟʤʦʛʫ ʚʪʨʠʤʘʪʠ ʛʨʫ ʚ ʨʦʙʦʯʦʤʫ ʩʪʘʥʽ ʪʘ ʥʝ ʜʘʪʠ ʛʨʽ ʨʦʟʧʘʩʪʠʩʴ ʟʘ ʣʦʛʽʢʦʶ. ʎʝ 

ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʙʘʟʦʚʫ ʤʝʭʘʥʽʢʫ, ʢʽʣʴʢʽʩʪʴ ʝʪʘʧʽʚ, ʪʠʧʠ ʚʟʘʻʤʦʜʽʡ ʤʽʞ ʛʨʘʚʮʷʤʠ, 
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ʩʪʨʫʢʪʫʨʫ ʢʘʨʪʦʢ ʪʘ ʽʛʨʦʚʦʛʦ ʧʦʣʷ ʪʦʱʦ. ʉʠʩʪʝʤʘ ʥʝ ʦʪʨʠʤʫʻ ʭʘʦʪʠʯʥʠʡ ʥʘʙʽʨ ʽʜʝʡ 

ʽ ʥʝ ʧʦʯʠʥʘʻ ʚʩʝ ʟ ʥʫʣʷ, ʘ ʥʘʚʧʘʢʠ ʩʧʠʨʘʻʪʴʩʷ ʥʘ ʟʨʦʟʫʤʽʣʠʡ ʢʘʨʢʘʩ. 

ʉʘʤʝ ʟʘʚʜʷʢʠ ʰʘʙʣʦʥʥʦʤʫ ʧʽʜʭʦʜʫ ʛʝʥʝʨʘʪʠʚʥʽ ʤʦʜʝʣʽ ʩʪʘʶʪʴ ʢʝʨʦʚʘʥʠʤʠ. 

ʆʙʠʜʚʘ ʘʩʧʝʢʪʠ ʻ ʚʘʞʣʠʚʠʤʠ ʜʣʷ ʪʝʤʠ ʢʚʘʣʽʬʽʢʘʮʽʡʥʦʾ ʨʦʙʦʪʠ. ʊʘʢʘ ʢʦʤʙʽʥʘʮʽʷ ʻ 

ʚʽʜʦʙʨʘʞʝʥʥʷʤ ʩʪʘʙʽʣʴʥʦʩʪʽ ʽ ʧʝʨʩʦʥʘʣʽʟʘʮʽʾ. ʐʘʙʣʦʥ ʥʘʧʦʚʥʶʻʪʴʩʷ ʪʝʤʦʶ ʟʘʚʜʷʢʠ 

ʤʦʚʥʽʡ ʤʦʜʝʣʽ, ʚʢʣʶʯʘʶʯʠ ʥʘʟʚʠ, ʦʧʠʩʠ ʪʘ ʘʪʤʦʩʬʝʨʫ ʛʨʠ. ɺʽʟʫʘʣʴʥʘ ʛʝʥʝʨʘʮʽʷ 

ʤʦʞʝ ʩʪʚʦʨʶʚʘʪʠ ʤʘʪʝʨʽʘʣʠ ʜʣʷ ʮʴʦʛʦ ʟʤʽʩʪʫ. ʇʨʦʮʝʜʫʨʥʘ ʣʦʛʽʢʘ ʩʪʝʞʠʪʴ ʟʘ 

ʢʽʣʴʢʽʩʪʶ ʽ ʩʪʨʫʢʪʫʨʦʶ ʝʣʝʤʝʥʪʽʚ. ʐʘʙʣʦʥ ʥʝ ʦʙʤʝʞʫʻ ʧʝʨʩʦʥʘʣʽʟʘʮʽʶ, ʘ ʟʘʜʘʻ 

ʨʘʤʢʠ, ʫ ʷʢʠʭ ʚʦʥʘ ʩʪʘʻ ʥʘʜʽʡʥʦʶ. 

ʅʘʡʙʽʣʴʰ ʜʦʮʽʣʴʥʠʤ ʜʣʷ ʨʦʟʨʦʙʣʶʚʘʥʦʛʦ ʚʝʙʩʝʨʚʽʩʫ ʻ ʛʽʙʨʠʜʥʠʡ ʧʽʜʭʽʜ ʜʦ 

ʛʝʥʝʨʘʮʽʾ ʽʛʨʦʚʦʛʦ ʢʦʥʪʝʥʪʫ. ʎʝ ʥʝ ʧʨʦʩʪʦ ʦʜʥʦʯʘʩʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʝʷʢʠʭ 

ʽʥʩʪʨʫʤʝʥʪʽʚ, ʘ ʙʽʣʴʰ ʛʣʠʙʦʢʠʡ ʧʽʜʭʽʜ ʟ ʨʦʟʧʦʜʽʣʦʤ ʨʦʣʝʡ ʤʽʞ ʮʠʤʠ ʽʥʩʪʨʫʤʝʥʪʘʤʠ. 

ʋ ʪʘʢʦʤʫ ʚʠʧʘʜʢʫ ʛʝʥʝʨʘʪʠʚʥʽ ʤʦʜʝʣʽ ʥʝ ʧʨʘʮʶʶʪʴ ʽʟʦʣʴʦʚʘʥʦ, ʘ ʥʘʧʦʚʥʶʶʪʴ ʫʞʝ 

ʧʽʜʛʦʪʦʚʣʝʥʫ ʩʪʨʫʢʪʫʨʫ ʮʽʢʘʚʠʤ ʟʤʽʩʪʦʤ ʽ ʚʽʟʫʘʣʴʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ. ʇʨʦʛʨʘʤʥʘ 

ʣʦʛʽʢʘ ʢʦʥʪʨʦʣʶʻ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʮʠʭ ʝʪʘʧʽʚ ʛʝʥʝʨʘʮʽʾ, ʬʦʨʤʘʪʫ ʜʘʥʠʭ ʽ ʣʦʛʽʯʥʠʡ 

ʟʚôʷʟʦʢ ʤʽʞ ʨʝʟʫʣʴʪʘʪʘʤʠ. ʇʨʠ ʪʘʢʽʡ ʢʦʤʙʽʥʘʮʽʾ ʚʩʷ ʷʢʽʩʪʴ ʛʨʠ ʥʝ ʟʘʣʝʞʠʪʴ ʣʠʰʝ ʚʽʜ 

ʦʜʥʽʻʾ ʚʽʜʧʦʚʽʜʽ ʤʦʜʝʣʽ. ɻʽʙʨʠʜʥʠʡ ʧʽʜʭʽʜ ʨʦʙʠʪʴ ʧʨʦʮʝʩ ʙʽʣʴʰ ʢʝʨʦʚʘʥʠʤ. ɻʨʘ 

ʥʘʧʦʚʥʶʻʪʴʩʷ ʽʛʨʦʚʠʤ ʽ ʮʽʢʘʚʠʤ ʟʤʽʩʪʦʤ, ʘʣʝ ʚʦʜʥʦʯʘʩ ʟʙʝʨʽʛʘʻ ʤʝʭʘʥʽʯʥʫ ʦʩʥʦʚʫ, 

ʣʦʛʽʢʫ ʢʦʤʧʦʥʝʥʪʽʚ ʽ ʧʨʠʜʘʪʥʽʩʪʴ ʜʦ ʧʦʜʘʣʴʰʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ. 

ʆʪʞʝ, ʜʣʷ ʛʝʥʝʨʘʮʽʾ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʦʾ ʥʘʩʪʽʣʴʥʦʾ ʛʨʠ ʥʝʜʦʩʪʘʪʥʴʦ 

ʚʠʢʦʨʠʩʪʘʪʠ ʪʽʣʴʢʠ ʤʦʚʥʫ ʤʦʜʝʣʴ, ʪʽʣʴʢʠ ʜʠʬʫʟʽʡʥʫ ʤʦʜʝʣʴ ʘʙʦ ʪʽʣʴʢʠ 

ʧʨʦʮʝʜʫʨʥʠʡ ʤʝʪʦʜ. ɻʨʘ ʧʦʪʨʝʙʫʻ ʧʦʻʜʥʘʥʥʷ ʪʚʦʨʯʦʛʦ ʥʘʧʦʚʥʝʥʥʷ ʽ ʩʪʨʫʢʪʫʨʥʦʛʦ 

ʢʦʥʪʨʦʣʶ. ʉʘʤʝ ʛʽʙʨʠʜʥʠʡ ʧʽʜʭʽʜ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʩʬʦʨʤʫʚʘʪʠ ʥʝ ʥʘʙʽʨ ʨʦʟʨʽʟʥʝʥʠʭ 

ʬʨʘʛʤʝʥʪʽʚ, ʘ ʮʽʣʽʩʥʠʡ ʽʛʨʦʚʠʡ ʧʨʦʜʫʢʪ, ʫ ʷʢʦʤʫ ʪʝʤʘ, ʧʨʘʚʠʣʘ, ʢʦʤʧʦʥʝʥʪʠ ʪʘ 

ʚʽʟʫʘʣʴʥʽ ʤʘʪʝʨʽʘʣʠ ʧʨʘʮʶʶʪʴ ʨʘʟʦʤ. ʈʦʟʛʣʷʥʫʪʽ ʤʦʜʝʣʽ ʪʘ ʤʝʪʦʜʠ ʛʝʥʝʨʘʮʽʾ 

ʽʛʨʦʚʦʛʦ ʢʦʥʪʝʥʪʫ ʚʠʟʥʘʯʘʶʪʴ ʣʦʛʽʢʫ ʩʠʩʪʝʤʠ ʪʘ ʾʾ ʧʽʜʪʨʠʤʫʚʘʥʽ ʬʫʥʢʮʽʾ. ʅʘ ʦʩʥʦʚʽ 

ʮʴʦʛʦ ʜʦʮʽʣʴʥʦ ʧʝʨʝʡʪʠ ʜʦ ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʠʤʦʛ ʜʦ ʇɿ. ɺʦʥʘ ʤʘʻ ʚʨʘʭʦʚʫʚʘʪʠ 

ʢʦʨʝʢʪʥʫ ʨʦʙʦʪʫ ʩʠʩʪʝʤʠ, ʚʟʘʻʤʦʜʽʶ ʟ ʢʦʨʠʩʪʫʚʘʯʝʤ, ʙʝʟʧʝʢʫ ʜʘʥʠʭ ʪʘ ʽʥʰʽ ʚʘʞʣʠʚʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʝʨʚʽʩʫ. 
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2.3 ʉʧʝʮʠʬʽʢʘʮʽʷ ʚʠʤʦʛ ʜʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

1. ʇʨʠʟʥʘʯʝʥʥʷ ʪʘ ʤʝʞʽ ʧʨʦʻʢʪʫ 

1.1 ʇʨʠʟʥʘʯʝʥʥʷ ʩʠʩʪʝʤʠ 

ɺʝʙʩʝʨʚʽʩ ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʾ ʛʝʥʝʨʘʮʽʾ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʠʭ 

ʥʘʩʪʽʣʴʥʠʭ ʽʛʦʨ ʥʘ ʦʩʥʦʚʽ ʧʘʨʘʤʝʪʨʽʚ, ʟʘʜʘʥʠʭ ʢʦʨʠʩʪʫʚʘʯʝʤ. ʉʠʩʪʝʤʘ ʟʘʙʝʟʧʝʯʫʻ 

ʬʦʨʤʫʚʘʥʥʷ ʢʦʥʮʝʧʮʽʾ ʛʨʠ, ʧʨʘʚʠʣ, ʽʛʨʦʚʠʭ ʢʦʤʧʦʥʝʥʪʽʚ, ʢʘʨʪʦʢ, ʽʛʨʦʚʦʛʦ ʧʦʣʷ, 

ʚʽʟʫʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʪʘ ʝʢʩʧʦʨʪʥʦʛʦ ʧʘʢʝʪʘ ʮʠʬʨʦʚʠʭ ʬʘʡʣʽʚ. 

ʉʝʨʚʽʩ ʦʨʽʻʥʪʦʚʘʥʠʡ ʥʘ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʷʢʽ ʥʝ ʤʘʶʪʴ ʧʨʦʬʝʩʽʡʥʦʛʦ ʜʦʩʚʽʜʫ ʚ 

ʛʝʡʤʜʠʟʘʡʥʽ, ʘʣʝ ʭʦʯʫʪʴ ʦʪʨʠʤʘʪʠ ʩʪʨʫʢʪʫʨʦʚʘʥʠʡ ʽʛʨʦʚʠʡ ʧʨʦʜʫʢʪ ʜʣʷ ʢʦʥʢʨʝʪʥʦʾ 

ʛʨʫʧʠ ʛʨʘʚʮʽʚ, ʪʝʤʘʪʠʢʠ ʘʙʦ ʩʮʝʥʘʨʽʶ ʚʠʢʦʨʠʩʪʘʥʥʷ. 

1.2 ʇʦʛʦʜʞʝʥʥʷ, ʫʭʚʘʣʝʥʽ ʚ ʧʨʦʛʨʘʤʥʽʡ ʜʦʢʫʤʝʥʪʘʮʽʾ 

- ʩʧʝʮʠʬʽʢʘʮʽʷ ʚʠʤʦʛ ʙʘʟʫʻʪʴʩʷ ʥʘ ʪʝʭʥʽʯʥʦʤʫ ʟʘʚʜʘʥʥʽ ʧʨʦʻʢʪʫ; 

- ʧʦʛʦʜʞʝʥʦ ʘʩʠʥʭʨʦʥʥʫ ʦʙʨʦʙʢʫ ʛʝʥʝʨʘʮʽʾ ʯʝʨʝʟ worker-ʤʦʜʫʣʴ; 

- ʧʦʛʦʜʞʝʥʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʝʥʝʨʘʪʠʚʥʦʛʦ ʐɯ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʪʝʢʩʪʦʚʠʭ ʽ 

ʚʽʟʫʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ; 

- ʨʝʟʫʣʴʪʘʪʠ ʛʝʥʝʨʘʮʽʾ ʟʙʝʨʽʛʘʶʪʴʩʷ ʚ ʩʠʩʪʝʤʽ ʡ ʤʦʞʫʪʴ ʙʫʪʠ ʧʦʚʪʦʨʥʦ 

ʧʝʨʝʛʣʷʥʫʪʽ ʢʦʨʠʩʪʫʚʘʯʝʤ. 

1.3 ʄʝʞʽ ʧʨʦʻʢʪʫ ʇɿ 

ʇʨʦʻʢʪ ʦʭʦʧʣʶʻ ʨʦʟʨʦʙʢʫ ʚʝʙʽʥʪʝʨʬʝʡʩʫ, API-ʩʝʨʚʝʨʘ, worker-ʤʦʜʫʣʷ 

ʛʝʥʝʨʘʮʽʾ, ʙʘʟʠ ʜʘʥʠʭ, ʤʝʭʘʥʽʟʤʫ ʘʚʪʦʨʠʟʘʮʽʾ, ʧʣʘʪʽʞʥʦʛʦ ʜʦʩʪʫʧʫ, ʧʝʨʝʛʣʷʜʫ 

ʨʝʟʫʣʴʪʘʪʽʚ, ʝʢʩʧʦʨʪʫ ʮʠʬʨʦʚʠʭ ʤʘʪʝʨʽʘʣʽʚ ʽ ʛʘʣʝʨʝʾ ʧʨʠʢʣʘʜʽʚ ʟʛʝʥʝʨʦʚʘʥʠʭ ʽʛʦʨ. 

ʇʨʦʻʢʪ ʥʝ ʦʭʦʧʣʶʻ ʬʽʟʠʯʥʠʡ ʜʨʫʢ ʽ ʜʦʩʪʘʚʢʫ ʢʦʤʧʦʥʝʥʪʽʚ, ʨʦʟʨʦʙʢʫ 

ʥʘʪʠʚʥʠʭ ʤʦʙʽʣʴʥʠʭ ʟʘʩʪʦʩʫʥʢʽʚ ʪʘ ʧʦʚʥʫ ʘʚʪʦʤʘʪʠʯʥʫ ʛʘʨʘʥʪʽʶ ʙʘʣʘʥʩʫ ʛʨʠ ʙʝʟ 

ʧʦʜʘʣʴʰʦʛʦ ʪʝʩʪʫʚʘʥʥʷ ʣʶʜʠʥʦʶ. ʉʠʩʪʝʤʘ ʥʝ ʦʭʦʧʣʶʻ ʚʩʽ ʚʠʜʠ ʥʘʩʪʽʣʴʥʠʭ ʽʛʦʨ. 

2. ɿʘʛʘʣʴʥʠʡ ʦʧʠʩ 

2.1 ʉʬʝʨʘ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ɺʝʙʩʝʨʚʽʩ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʫ ʥʘʚʯʘʣʴʥʠʭ ʘʢʪʠʚʥʦʩʪʷʭ, ʢʦʤʘʥʜʥʠʭ ʧʦʜʽʷʭ, 

ʪʚʦʨʯʠʭ ʝʢʩʧʝʨʠʤʝʥʪʘʭ ʘʙʦ ʜʝʤʦʥʩʪʨʘʮʽʡʥʠʭ ʧʨʦʻʢʪʘʭ. ʈʝʟʫʣʴʪʘʪ ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ ï 

ʮʠʬʨʦʚʠʡ ʥʘʙʽʨ ʽʛʨʦʚʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʷʢʽ ʛʦʪʦʚʽ ʜʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʘ ʜʨʫʢʫ. 
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2.2 ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʦʨʠʩʪʫʚʘʯʽʚ 

ʉʠʩʪʝʤʘ ʨʦʟʨʘʭʦʚʘʥʘ ʥʘ ʪʘʢʽ ʢʘʪʝʛʦʨʽʾ ʢʦʨʠʩʪʫʚʘʯʽʚ: 

- FREE-ʢʦʨʠʩʪʫʚʘʯ ï ʟʘʨʝʻʩʪʨʦʚʘʥʠʡ ʢʦʨʠʩʪʫʚʘʯ ʽʟ ʙʘʟʦʚʠʤ ʜʦʩʪʫʧʦʤ, 

ʟʦʢʨʝʤʘ ʜʦ ʧʝʨʰʦʾ ʙʝʟʢʦʰʪʦʚʥʦʾ ʛʝʥʝʨʘʮʽʾ; 

- PREMIUM-ʢʦʨʠʩʪʫʚʘʯ ï ʟʘʨʝʻʩʪʨʦʚʘʥʠʡ ʢʦʨʠʩʪʫʚʘʯ ʽʟ ʨʦʟʰʠʨʝʥʠʤ 

ʜʦʩʪʫʧʦʤ ʥʘ ʦʩʥʦʚʽ ʧʽʜʧʠʩʢʠ ʘʙʦ ʧʨʠʜʙʘʥʠʭ ʢʨʝʜʠʪʽʚ ʛʝʥʝʨʘʮʽʾ. 

- ʘʜʤʽʥʽʩʪʨʘʪʦʨ, ʷʢʠʡ ʤʘʻ ʜʦʩʪʫʧ ʜʦ ʬʫʥʢʮʽʡ ʢʝʨʫʚʘʥʥʷ ʢʦʨʠʩʪʫʚʘʯʘʤʠ, 

ʛʝʥʝʨʘʮʽʷʤʠ ʪʘ ʘʨʭʽʚʦʤ ʽʛʦʨ. ɺʽʥ ʥʝ ʥʘʣʝʞʠʪʴ ʜʦ ʢʦʤʝʨʮʽʡʥʠʭ ʨʝʞʠʤʽʚ ʜʦʩʪʫʧʫ. 

ʅʝʟʘʨʝʻʩʪʨʦʚʘʥʠʡ ʚʽʜʚʽʜʫʚʘʯ ʤʦʞʝ ʧʝʨʝʛʣʷʜʘʪʠ ʟʘʛʘʣʴʥʦʜʦʩʪʫʧʥʽ ʩʪʦʨʽʥʢʠ 

ʩʝʨʚʽʩʫ, ʩʪʦʨʽʥʢʠ ʚʭʦʜʫ ʪʘ ʨʝʻʩʪʨʘʮʽʾ, ʘ ʪʘʢʦʞ ʧʫʙʣʽʯʥʽ ʧʨʠʢʣʘʜʠ ʽʛʦʨ ʫ ʛʘʣʝʨʝʾ. 

2.3 ɿʘʛʘʣʴʥʘ ʩʪʨʫʢʪʫʨʘ ʽ ʩʢʣʘʜ ʩʠʩʪʝʤʠ 

ʉʠʩʪʝʤʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʪʘʢʠʭ ʦʩʥʦʚʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ: 

- ʢʣʽʻʥʪʩʴʢʘ ʯʘʩʪʠʥʘ ï ʚʝʙʽʥʪʝʨʬʝʡʩ ʥʘ Next.js, React ʽ TypeScript; 

- ʩʝʨʚʝʨʥʘ ʯʘʩʪʠʥʘ ï REST API ʥʘ NestJS; 

- worker-ʤʦʜʫʣʴ ï ʬʦʥʦʚʘ ʦʙʨʦʙʢʘ ʟʘʚʜʘʥʴ ʛʝʥʝʨʘʮʽʾ; 

- ʙʘʟʘ ʜʘʥʠʭ PostgreSQL ʽʟ ʜʦʩʪʫʧʦʤ ʯʝʨʝʟ Prisma ORM; 

- ʯʝʨʛʘ ʟʘʚʜʘʥʴ Redis/BullMQ; 

- ʐɯ-ʨʽʚʝʥʴ ʜʣʷ ʪʝʢʩʪʦʚʦʾ ʪʘ ʚʽʟʫʘʣʴʥʦʾ ʛʝʥʝʨʘʮʽʾ; 

- ʧʣʘʪʽʞʥʘ ʽʥʪʝʛʨʘʮʽʷ Stripe; 

2.4 ɿʘʛʘʣʴʥʽ ʦʙʤʝʞʝʥʥʷ 

- ʜʣʷ ʨʦʙʦʪʠ ʩʝʨʚʽʩʫ ʧʦʪʨʽʙʥʝ ʩʪʘʙʽʣʴʥʝ ʽʥʪʝʨʥʝʪ-ʟô̒ ʜʥʘʥʥʷ; 

- ʪʨʠʚʘʣʽʩʪʴ ʛʝʥʝʨʘʮʽʾ ʟʘʣʝʞʠʪʴ ʚʽʜ ʩʢʣʘʜʥʦʩʪʽ ʧʘʨʘʤʝʪʨʽʚ, ʥʘʚʘʥʪʘʞʝʥʥʷ 

ʥʘ worker-ʤʦʜʫʣʴ ʽ ʜʦʩʪʫʧʥʦʩʪʽ ʐɯ-ʢʦʤʧʦʥʝʥʪʽʚ; 

- ʨʝʟʫʣʴʪʘʪ ʤʦʞʝ ʧʦʪʨʝʙʫʚʘʪʠ ʜʦʜʘʪʢʦʚʦʛʦ ʪʝʩʪʫʚʘʥʥʷ ʢʦʨʠʩʪʫʚʘʯʝʤ; 

- ʩʠʩʪʝʤʘ ʬʦʨʤʫʻ ʮʠʬʨʦʚʽ ʤʘʪʝʨʽʘʣʠ, ʘʣʝ ʥʝ ʚʠʢʦʥʫʻ ʬʽʟʠʯʥʠʡ ʜʨʫʢ ʛʨʠ. 

3. ʌʫʥʢʮʽʾ ʩʠʩʪʝʤʠ 

3.1 ʈʝʻʩʪʨʘʮʽʷ ʪʘ ʘʚʪʦʨʠʟʘʮʽʷ ʢʦʨʠʩʪʫʚʘʯʽʚ 

3.1.1 ʆʧʠʩ ʬʫʥʢʮʽʾ 

ʌʫʥʢʮʽʷ ʟʘʙʝʟʧʝʯʫʻ ʩʪʚʦʨʝʥʥʷ ʦʙʣʽʢʦʚʦʛʦ ʟʘʧʠʩʫ, ʚʭʽʜ ʫ ʩʠʩʪʝʤʫ, ʧʝʨʝʚʽʨʢʫ 

ʧʦʪʦʯʥʦʾ ʩʝʩʽʾ ʪʘ ʚʠʭʽʜ ʢʦʨʠʩʪʫʚʘʯʘ. 

3.1.2 ɺʭʽʜʥʘ ʽ ʚʠʭʽʜʥʘ ʽʥʬʦʨʤʘʮʽʷ 

ɺʭʽʜʥʘ ʽʥʬʦʨʤʘʮʽʷ: ʽʤô̫  ʢʦʨʠʩʪʫʚʘʯʘ, ʝʣʝʢʪʨʦʥʥʘ ʧʦʰʪʘ, ʧʘʨʦʣʴ. 
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ɺʠʭʽʜʥʘ ʽʥʬʦʨʤʘʮʽʷ: ʩʪʘʪʫʩ ʦʧʝʨʘʮʽʾ, ʜʘʥʽ ʢʦʨʠʩʪʫʚʘʯʘ, ʘʢʪʠʚʥʘ ʩʝʩʽʷ, ʨʝʞʠʤ 

ʜʦʩʪʫʧʫ FREE ʘʙʦ PREMIUM. 

3.1.3 ʌʫʥʢʮʽʦʥʘʣʴʥʽ ʚʠʤʦʛʠ 

- ʩʠʩʪʝʤʘ ʧʦʚʠʥʥʘ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʨʝʻʩʪʨʘʮʽʶ ʢʦʨʠʩʪʫʚʘʯʘ; 

- ʩʠʩʪʝʤʘ ʧʦʚʠʥʥʘ ʧʝʨʝʚʽʨʷʪʠ ʢʦʨʝʢʪʥʽʩʪʴ ʝʣ. ʧʦʰʪʠ, ʧʘʨʦʣʷ ʪʘ ʽʤʝʥʽ; 

- ʩʠʩʪʝʤʘ ʧʦʚʠʥʥʘ ʟʙʝʨʽʛʘʪʠ ʧʘʨʦʣʴ ʫ ʟʘʭʠʱʝʥʦʤʫ ʚʠʛʣʷʜʽ; 

- ʩʠʩʪʝʤʘ ʧʦʚʠʥʥʘ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʚʭʽʜ ʽ ʚʠʭʽʜ ʢʦʨʠʩʪʫʚʘʯʘ; 

- ʩʠʩʪʝʤʘ ʧʦʚʠʥʥʘ ʧʝʨʝʚʽʨʷʪʠ ʩʝʩʽʶ ʧʝʨʝʜ ʜʦʩʪʫʧʦʤ ʜʦ ʟʘʭʠʱʝʥʠʭ 

ʬʫʥʢʮʽʡ; 

- ʩʠʩʪʝʤʘ ʧʦʚʠʥʥʘ ʦʙʤʝʞʫʚʘʪʠ ʢʽʣʴʢʽʩʪʴ ʥʝʚʜʘʣʠʭ ʩʧʨʦʙ ʚʭʦʜʫ. 

3.2 ʌʦʨʤʫʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʛʨʠ 

3.2.1 ʆʧʠʩ ʬʫʥʢʮʽʾ 

ʌʫʥʢʮʽʷ ʟʘʙʝʟʧʝʯʫʻ ʚʚʝʜʝʥʥʷ ʧʦʯʘʪʢʦʚʠʭ ʧʘʨʘʤʝʪʨʽʚ, ʥʘ ʦʩʥʦʚʽ ʷʢʠʭ ʩʠʩʪʝʤʘ 

ʩʪʚʦʨʶʻ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʫ ʥʘʩʪʽʣʴʥʫ ʛʨʫ. 

3.2.2 ɺʭʽʜʥʘ ʽ ʚʠʭʽʜʥʘ ʽʥʬʦʨʤʘʮʽʷ 

ɺʭʽʜʥʘ ʽʥʬʦʨʤʘʮʽʷ: ʥʘʟʚʘ ʛʨʠ, ʢʽʣʴʢʽʩʪʴ ʛʨʘʚʮʽʚ, ʪʨʠʚʘʣʽʩʪʴ, ʞʘʥʨ, 

ʪʦʥʘʣʴʥʽʩʪʴ, ʨʝʞʠʤ ʛʝʥʝʨʘʮʽʾ, ʜʦʜʘʪʢʦʚʽ ʧʦʙʘʞʘʥʥʷ, ʧʨʦʬʽʣʽ ʛʨʘʚʮʽʚ. 

ɺʠʭʽʜʥʘ ʽʥʬʦʨʤʘʮʽʷ: ʩʬʦʨʤʦʚʘʥʘ ʯʝʨʥʝʪʢʘ ʛʨʠ ʪʘ ʥʘʙʽʨ ʧʘʨʘʤʝʪʨʽʚ ʜʣʷ 

ʟʘʧʫʩʢʫ ʛʝʥʝʨʘʮʽʾ. 

3.2.3 ʌʫʥʢʮʽʦʥʘʣʴʥʽ ʚʠʤʦʛʠ 

- ʩʠʩʪʝʤʘ ʧʦʚʠʥʥʘ ʥʘʜʘʚʘʪʠ ʧʦʢʨʦʢʦʚʠʡ ʤʘʡʩʪʝʨ ʩʪʚʦʨʝʥʥʷ ʛʨʠ; 

- ʩʠʩʪʝʤʘ ʧʦʚʠʥʥʘ ʧʽʜʪʨʠʤʫʚʘʪʠ ʚʠʙʽʨ ʢʽʣʴʢʦʩʪʽ ʛʨʘʚʮʽʚ, ʪʨʠʚʘʣʦʩʪʽ, 

ʞʘʥʨʫ ʪʘ ʪʦʥʘʣʴʥʦʩʪʽ; 

- ʩʠʩʪʝʤʘ ʧʦʚʠʥʥʘ ʦʪʨʠʤʫʚʘʪʠ ʘʢʪʫʘʣʴʥʽ ʧʘʨʘʤʝʪʨʠ ʛʝʥʝʨʘʮʽʾ ʟ backend; 

- ʩʠʩʪʝʤʘ ʧʦʚʠʥʥʘ ʧʝʨʝʚʽʨʷʪʠ ʧʨʘʚʠʣʴʥʽʩʪʴ ʚʚʝʜʝʥʠʭ ʜʘʥʠʭ; 

- ʩʠʩʪʝʤʘ ʧʦʚʠʥʥʘ ʟʙʝʨʽʛʘʪʠ ʯʝʨʥʝʪʢʫ ʧʽʜ ʯʘʩ ʟʘʧʦʚʥʝʥʥʷ ʬʦʨʤʠ; 

- ʩʠʩʪʝʤʘ ʧʦʚʠʥʥʘ ʚʽʜʦʙʨʘʞʘʪʠ ʧʽʜʩʫʤʦʢ ʧʘʨʘʤʝʪʨʽʚ. 

3.3 ɿʘʧʫʩʢ ʽ ʚʠʢʦʥʘʥʥʷ ʛʝʥʝʨʘʮʽʾ 

3.3.1 ʆʧʠʩ ʬʫʥʢʮʽʾ 

ʌʫʥʢʮʽʷ ʟʘʙʝʟʧʝʯʫʻ ʟʘʧʫʩʢ ʛʝʥʝʨʘʮʽʾ, ʧʝʨʝʚʽʨʢʫ ʜʦʩʪʫʧʫ ʢʦʨʠʩʪʫʚʘʯʘ, 

ʩʪʚʦʨʝʥʥʷ ʟʘʚʜʘʥʥʷ ʪʘ ʡʦʛʦ ʚʠʢʦʥʘʥʥʷ ʫ ʬʦʥʦʚʦʤʫ worker-ʤʦʜʫʣʽ. 



ʂʘʬʝʜʨʘ ʽʥʞʝʥʝʨʽʾ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ɯʥʪʝʣʝʢʪʫʘʣʴʥʠʡ ʚʝʙʩʝʨʚʽʩ ʜʣʷ ʛʝʥʝʨʘʮʽʾ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʠʭ ʥʘʩʪʽʣʴʥʠʭ ʽʛʦʨ 36 

2026 ʨ.  ɸʡʨʘʧʝʪʷʥ ʈʦʙʝʨʪ 

3.3.2 ɺʭʽʜʥʘ ʽ ʚʠʭʽʜʥʘ ʽʥʬʦʨʤʘʮʽʷ 

ɺʭʽʜʥʘ ʽʥʬʦʨʤʘʮʽʷ: ʽʜʝʥʪʠʬʽʢʘʪʦʨ ʢʦʨʠʩʪʫʚʘʯʘ, ʧʘʨʘʤʝʪʨʠ ʛʨʠ, ʨʝʞʠʤ 

ʜʦʩʪʫʧʫ, ʜʘʥʽ ʧʨʦ ʙʝʟʢʦʰʪʦʚʥʫ ʛʝʥʝʨʘʮʽʶ, ʢʨʝʜʠʪʠ ʘʙʦ ʧʽʜʧʠʩʢʫ. 

ɺʠʭʽʜʥʘ ʽʥʬʦʨʤʘʮʽʷ: ʽʜʝʥʪʠʬʽʢʘʪʦʨ ʛʝʥʝʨʘʮʽʾ, ʩʪʘʪʫʩ, ʧʨʦʛʨʝʩ, ʩʧʠʩʦʢ ʝʪʘʧʽʚ, 

ʧʦʚʽʜʦʤʣʝʥʥʷ ʧʨʦ ʧʦʤʠʣʢʫ ʘʙʦ ʫʩʧʽʰʥʠʡ ʨʝʟʫʣʴʪʘʪ. 

3.3.3 ʌʫʥʢʮʽʦʥʘʣʴʥʽ ʚʠʤʦʛʠ 

- ʩʠʩʪʝʤʘ ʧʦʚʠʥʥʘ ʟʘʧʫʩʢʘʪʠ ʛʝʥʝʨʘʮʽʶ ʣʠʰʝ ʜʣʷ ʘʚʪʦʨʠʟʦʚʘʥʦʛʦ 

ʢʦʨʠʩʪʫʚʘʯʘ; 

- ʩʠʩʪʝʤʘ ʧʦʚʠʥʥʘ ʧʝʨʝʚʽʨʷʪʠ ʧʨʘʚʦ ʢʦʨʠʩʪʫʚʘʯʘ ʥʘ ʛʝʥʝʨʘʮʽʶ ʚ ʤʝʞʘʭ 

FREE ʘʙʦ PREMIUM; 

- ʩʠʩʪʝʤʘ ʧʦʚʠʥʥʘ ʨʝʟʝʨʚʫʚʘʪʠ ʜʦʩʪʫʧ ʧʝʨʝʜ ʟʘʧʫʩʢʦʤ ʛʝʥʝʨʘʮʽʾ; 

- ʩʠʩʪʝʤʘ ʧʦʚʠʥʥʘ ʩʪʚʦʨʶʚʘʪʠ ʟʘʧʠʩ ʛʝʥʝʨʘʮʽʾ ʪʘ ʾʾ ʝʪʘʧʽʚ; 

- ʩʠʩʪʝʤʘ ʧʦʚʠʥʥʘ ʧʝʨʝʜʘʚʘʪʠ ʟʘʚʜʘʥʥʷ ʜʦ ʯʝʨʛʠ worker-ʤʦʜʫʣʷ; 

- ʩʠʩʪʝʤʘ ʧʦʚʠʥʥʘ ʚʠʢʦʥʫʚʘʪʠ ʛʝʥʝʨʘʮʽʶ ʟʘ ʝʪʘʧʘʤʠ CONCEPT, 

MECHANICS, RULES, COMPONENTS, IMAGES, VALIDATION, ASSEMBLY; 

- ʩʠʩʪʝʤʘ ʧʦʚʠʥʥʘ ʦʥʦʚʣʶʚʘʪʠ ʩʪʘʪʫʩ ʽ ʧʨʦʛʨʝʩ ʛʝʥʝʨʘʮʽʾ; 

- ʩʠʩʪʝʤʘ ʧʦʚʠʥʥʘ ʟʘʚʝʨʰʫʚʘʪʠ ʛʝʥʝʨʘʮʽʶ ʩʪʘʪʫʩʦʤ COMPLETED ʘʙʦ 

FAILED. 

3.4 ʌʦʨʤʫʚʘʥʥʷ ʽʛʨʦʚʠʭ ʤʘʪʝʨʽʘʣʽʚ 

3.4.1 ʆʧʠʩ ʬʫʥʢʮʽʾ 

ʌʫʥʢʮʽʷ ʟʘʙʝʟʧʝʯʫʻ ʩʪʚʦʨʝʥʥʷ ʦʩʥʦʚʥʦʛʦ ʟʤʽʩʪʫ ʛʨʠ: ʢʦʥʮʝʧʮʽʾ, ʧʨʘʚʠʣ, 

ʤʝʭʘʥʽʢ, ʢʦʤʧʦʥʝʥʪʽʚ, ʢʘʨʪʦʢ, ʧʦʣʷ ʪʘ ʚʽʟʫʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. 

3.4.2 ɺʭʽʜʥʘ ʽ ʚʠʭʽʜʥʘ ʽʥʬʦʨʤʘʮʽʷ 

ɺʭʽʜʥʘ ʽʥʬʦʨʤʘʮʽʷ: ʧʘʨʘʤʝʪʨʠ ʛʨʠ, ʤʝʭʘʥʽʯʥʠʡ ʢʘʨʢʘʩ ʛʨʠ, ʪʝʤʘ, ʧʨʦʬʽʣʽ 

ʛʨʘʚʮʽʚ, ʥʘʣʘʰʪʫʚʘʥʥʷ ʐɯ-ʨʽʚʥʷ. 

ɺʠʭʽʜʥʘ ʽʥʬʦʨʤʘʮʽʷ: ʧʨʘʚʠʣʘ, ʧʨʝʟʝʥʪʘʮʽʡʥʠʡ ʦʧʠʩ, ʢʦʤʧʦʥʝʥʪʠ, ʢʘʨʪʢʠ, 

ʽʛʨʦʚʝ ʧʦʣʝ, ʧʣʘʥʰʝʪʠ ʛʨʘʚʮʽʚ, SVG/PNG-ʤʘʪʝʨʽʘʣʠ, JSON-ʩʪʨʫʢʪʫʨʠ. 

3.4.3 ʌʫʥʢʮʽʦʥʘʣʴʥʽ ʚʠʤʦʛʠ 

- ʩʠʩʪʝʤʘ ʧʦʚʠʥʥʘ ʬʦʨʤʫʚʘʪʠ ʢʦʥʮʝʧʮʽʶ ʪʘ ʪʝʤʫ ʛʨʠ; 

- ʩʠʩʪʝʤʘ ʧʦʚʠʥʥʘ ʩʪʚʦʨʶʚʘʪʠ ʩʪʨʫʢʪʫʨʫ ʽʛʨʦʚʦʾ ʤʝʭʘʥʽʢʠ; 
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- ʩʠʩʪʝʤʘ ʧʦʚʠʥʥʘ ʛʝʥʝʨʫʚʘʪʠ ʧʨʘʚʠʣʘ ʛʨʠ; 

- ʩʠʩʪʝʤʘ ʧʦʚʠʥʥʘ ʬʦʨʤʫʚʘʪʠ ʧʝʨʝʣʽʢ ʢʦʤʧʦʥʝʥʪʽʚ ʽ ʢʘʨʪʦʢ; 

- ʩʠʩʪʝʤʘ ʧʦʚʠʥʥʘ ʩʪʚʦʨʶʚʘʪʠ ʚʽʟʫʘʣʴʥʽ ʤʘʪʝʨʽʘʣʠ ʢʘʨʪʦʢ; 

- ʩʠʩʪʝʤʘ ʧʦʚʠʥʥʘ ʬʦʨʤʫʚʘʪʠ ʽʛʨʦʚʝ ʧʦʣʝ; 

- ʩʠʩʪʝʤʘ ʧʦʚʠʥʥʘ ʬʦʨʤʫʚʘʪʠ ʧʣʘʥʰʝʪʠ ʛʨʘʚʮʽʚ, ʷʢʱʦ ʮʝ ʧʝʨʝʜʙʘʯʝʥʦ 

ʩʪʨʫʢʪʫʨʦʶ ʛʨʠ; 

- ʩʠʩʪʝʤʘ ʧʦʚʠʥʥʘ ʫʟʛʦʜʞʫʚʘʪʠ ʪʝʢʩʪʦʚʽ ʪʘ ʚʽʟʫʘʣʴʥʽ ʤʘʪʝʨʽʘʣʠ. 

3.5 ʇʝʨʝʛʣʷʜ ʨʝʟʫʣʴʪʘʪʽʚ ʽ ʧʦʚʪʦʨʥʘ ʛʝʥʝʨʘʮʽʷ 

3.5.1 ʆʧʠʩ ʬʫʥʢʮʽʾ 

ʌʫʥʢʮʽʷ ʟʘʙʝʟʧʝʯʫʻ ʧʝʨʝʛʣʷʜ ʧʦʪʦʯʥʦʛʦ ʩʪʘʥʫ ʛʝʥʝʨʘʮʽʾ, ʬʽʥʘʣʴʥʦʛʦ 

ʨʝʟʫʣʴʪʘʪʫ ʪʘ ʧʦʚʪʦʨʥʠʡ ʟʘʧʫʩʢ ʛʝʥʝʨʘʮʽʾ ʥʘ ʦʩʥʦʚʽ ʧʦʧʝʨʝʜʥʽʭ ʧʘʨʘʤʝʪʨʽʚ. 

3.5.2 ɺʭʽʜʥʘ ʽ ʚʠʭʽʜʥʘ ʽʥʬʦʨʤʘʮʽʷ 

ɺʭʽʜʥʘ ʽʥʬʦʨʤʘʮʽʷ: ʽʜʝʥʪʠʬʽʢʘʪʦʨ ʛʝʥʝʨʘʮʽʾ, ʩʝʩʽʷ ʢʦʨʠʩʪʫʚʘʯʘ. 

ɺʠʭʽʜʥʘ ʽʥʬʦʨʤʘʮʽʷ: ʩʪʘʪʫʩ ʛʝʥʝʨʘʮʽʾ, ʧʨʦʛʨʝʩ, ʝʪʘʧʠ, ʧʨʘʚʠʣʘ, ʢʦʤʧʦʥʝʥʪʠ, 

ʢʘʨʪʢʠ, ʧʦʣʝ, ʧʦʚʽʜʦʤʣʝʥʥʷ ʧʨʦ ʧʦʤʠʣʢʠ. 

3.5.3 ʌʫʥʢʮʽʦʥʘʣʴʥʽ ʚʠʤʦʛʠ 

- ʩʠʩʪʝʤʘ ʧʦʚʠʥʥʘ ʚʽʜʦʙʨʘʞʘʪʠ ʩʪʘʪʫʩ ʛʝʥʝʨʘʮʽʾ; 

- ʩʠʩʪʝʤʘ ʧʦʚʠʥʥʘ ʧʝʨʽʦʜʠʯʥʦ ʦʥʦʚʣʶʚʘʪʠ ʧʨʦʛʨʝʩ; 

- ʩʠʩʪʝʤʘ ʧʦʚʠʥʥʘ ʧʦʢʘʟʫʚʘʪʠ ʘʢʪʠʚʥʠʡ ʽ ʟʘʚʝʨʰʝʥʽ ʝʪʘʧʠ; 

- ʩʠʩʪʝʤʘ ʧʦʚʠʥʥʘ ʚʽʜʦʙʨʘʞʘʪʠ ʬʽʥʘʣʴʥʠʡ ʨʝʟʫʣʴʪʘʪ ʛʝʥʝʨʘʮʽʾ; 

- ʩʠʩʪʝʤʘ ʧʦʚʠʥʥʘ ʜʦʟʚʦʣʷʪʠ ʧʦʚʪʦʨʥʠʡ ʟʘʧʫʩʢ ʛʝʥʝʨʘʮʽʾ; 

- ʩʠʩʪʝʤʘ ʧʦʚʠʥʥʘ ʦʙʤʝʞʫʚʘʪʠ ʜʦʩʪʫʧ ʜʦ ʨʝʟʫʣʴʪʘʪʫ ʚʣʘʩʥʠʢʫ ʛʝʥʝʨʘʮʽʾ. 

3.6 ɿʙʝʨʝʞʝʥʥʷ ʽʛʦʨ ʽ ʛʘʣʝʨʝʷ 

3.6.1 ʆʧʠʩ ʬʫʥʢʮʽʾ 

ʌʫʥʢʮʽʷ ʟʘʙʝʟʧʝʯʫʻ ʟʙʝʨʝʞʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʛʝʥʝʨʘʮʽʾ ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʛʘʣʝʨʝʾ 

ʧʫʙʣʽʯʥʠʭ ʧʨʠʢʣʘʜʽʚ ʽʛʦʨ. 

3.6.2 ɺʭʽʜʥʘ ʽ ʚʠʭʽʜʥʘ ʽʥʬʦʨʤʘʮʽʷ 

ɺʭʽʜʥʘ ʽʥʬʦʨʤʘʮʽʷ: ʨʝʟʫʣʴʪʘʪ ʛʝʥʝʨʘʮʽʾ, ʤʝʪʘʜʘʥʽ ʛʨʠ, ʢʦʨʠʩʪʫʚʘʯ, ʨʝʞʠʤ 

ʚʠʜʠʤʦʩʪʽ. 
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ɺʠʭʽʜʥʘ ʽʥʬʦʨʤʘʮʽʷ: ʟʙʝʨʝʞʝʥʘ ʛʨʘ, ʩʧʠʩʦʢ ʚʣʘʩʥʠʭ ʽʛʦʨ, ʩʧʠʩʦʢ ʧʫʙʣʽʯʥʠʭ 

ʧʨʠʢʣʘʜʽʚ. 

3.6.3 ʌʫʥʢʮʽʦʥʘʣʴʥʽ ʚʠʤʦʛʠ 

- ʩʠʩʪʝʤʘ ʧʦʚʠʥʥʘ ʟʙʝʨʽʛʘʪʠ ʟʘʚʝʨʰʝʥʫ ʛʝʥʝʨʘʮʽʶ ʷʢ ʽʛʨʦʚʠʡ ʨʝʟʫʣʴʪʘʪ; 

- ʩʠʩʪʝʤʘ ʧʦʚʠʥʥʘ ʟʙʝʨʽʛʘʪʠ ʦʩʥʦʚʥʽ ʤʝʪʘʜʘʥʽ ʛʨʠ; 

- ʩʠʩʪʝʤʘ ʧʦʚʠʥʥʘ ʧʽʜʪʨʠʤʫʚʘʪʠ ʨʝʞʠʤʠ ʚʠʜʠʤʦʩʪʽ; 

- ʩʠʩʪʝʤʘ ʧʦʚʠʥʥʘ ʟʘ ʟʘʤʦʚʯʫʚʘʥʥʷʤ ʟʙʝʨʽʛʘʪʠ ʢʦʨʠʩʪʫʚʘʮʴʢʽ ʽʛʨʠ ʷʢ 

ʧʨʠʚʘʪʥʽ; 

- ʩʠʩʪʝʤʘ ʧʦʚʠʥʥʘ ʧʽʜʪʨʠʤʫʚʘʪʠ ʛʘʣʝʨʝʶ ʧʫʙʣʽʯʥʠʭ ʧʨʠʢʣʘʜʽʚ 

ʟʛʝʥʝʨʦʚʘʥʠʭ ʽʛʦʨ. 

3.7 ɽʢʩʧʦʨʪ ʮʠʬʨʦʚʠʭ ʤʘʪʝʨʽʘʣʽʚ 

3.7.1 ʆʧʠʩ ʬʫʥʢʮʽʾ 

ʌʫʥʢʮʽʷ ʟʘʙʝʟʧʝʯʫʻ ʬʦʨʤʫʚʘʥʥʷ ʝʢʩʧʦʨʪʥʦʛʦ ʧʘʢʝʪʘ ʤʘʪʝʨʽʘʣʽʚ ʛʨʠ ʜʣʷ 

ʧʝʨʝʛʣʷʜʫ, ʘʨʭʽʚʫʚʘʥʥʷ, ʨʝʜʘʛʫʚʘʥʥʷ ʘʙʦ ʧʽʜʛʦʪʦʚʢʠ ʜʦ ʜʨʫʢʫ ʧʦʟʘ ʤʝʞʘʤʠ 

ʩʠʩʪʝʤʠ. 

3.7.2 ɺʭʽʜʥʘ ʽ ʚʠʭʽʜʥʘ ʽʥʬʦʨʤʘʮʽʷ 

ɺʭʽʜʥʘ ʽʥʬʦʨʤʘʮʽʷ: ʟʘʚʝʨʰʝʥʠʡ ʨʝʟʫʣʴʪʘʪ ʛʝʥʝʨʘʮʽʾ, ʧʨʘʚʠʣʘ, ʢʦʤʧʦʥʝʥʪʠ, 

ʢʘʨʪʢʠ, ʧʦʣʝ, ʚʽʟʫʘʣʴʥʽ ʤʘʪʝʨʽʘʣʠ. 

ɺʠʭʽʜʥʘ ʽʥʬʦʨʤʘʮʽʷ: PDF-ʧʘʢʝʪ, ZIP-ʘʨʭʽʚ, Markdown-ʧʨʘʚʠʣʘ, JSON-ʬʘʡʣʠ, 

SVG/PNG-ʤʘʪʝʨʽʘʣʠ, ʤʘʥʽʬʝʩʪ ʨʝʥʜʝʨʠʥʛʫ. 

3.7.3 ʌʫʥʢʮʽʦʥʘʣʴʥʽ ʚʠʤʦʛʠ 

- ʩʠʩʪʝʤʘ ʧʦʚʠʥʥʘ ʬʦʨʤʫʚʘʪʠ ʝʢʩʧʦʨʪʥʠʡ ʧʘʢʝʪ ʧʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ 

ʛʝʥʝʨʘʮʽʾ; 

- ʩʠʩʪʝʤʘ ʧʦʚʠʥʥʘ ʚʢʣʶʯʘʪʠ ʜʦ ʧʘʢʝʪʘ ʧʨʘʚʠʣʘ, ʢʦʤʧʦʥʝʥʪʠ, ʢʘʨʪʢʠ, 

ʧʦʣʝ ʪʘ ʚʽʟʫʘʣʴʥʽ ʤʘʪʝʨʽʘʣʠ; 

- ʩʠʩʪʝʤʘ ʧʦʚʠʥʥʘ ʟʙʝʨʽʛʘʪʠ ʧʦʩʠʣʘʥʥʷ ʥʘ ʩʬʦʨʤʦʚʘʥʽ ʬʘʡʣʠ; 

- ʩʠʩʪʝʤʘ ʧʦʚʠʥʥʘ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʜʦʩʪʫʧ ʜʦ ʤʘʪʝʨʽʘʣʽʚ ʚʣʘʩʥʠʢʫ; 

- ʩʠʩʪʝʤʘ ʧʦʚʠʥʥʘ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʟʚôʷʟʦʢ ʤʽʞ ʨʝʟʫʣʴʪʘʪʦʤ ʽ ʬʘʡʣʘʤʠ. 

3.8 ʇʣʘʪʽʞʥʠʡ ʜʦʩʪʫʧ 

3.8.1 ʆʧʠʩ ʬʫʥʢʮʽʾ 

ʌʫʥʢʮʽʷ ʟʘʙʝʟʧʝʯʫʻ ʜʦʧʦʤʽʞʥʠʡ ʢʦʤʝʨʮʽʡʥʠʡ ʜʦʩʪʫʧ ʜʦ ʛʝʥʝʨʘʮʽʡ. 

ʇʣʘʪʽʞʥʠʡ ʤʦʜʫʣʴ ʜʘʻ ʟʤʦʛʫ ʤʦʥʝʪʠʟʫʚʘʪʠ ʛʝʥʝʨʘʮʽʶ ʯʝʨʝʟ ʢʨʝʜʠʪʠ ʪʘ ʧʽʜʧʠʩʢʫ. 
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3.8.2 ɺʭʽʜʥʘ ʽ ʚʠʭʽʜʥʘ ʽʥʬʦʨʤʘʮʽʷ 

ɺʭʽʜʥʘ ʽʥʬʦʨʤʘʮʽʷ: ʢʦʨʠʩʪʫʚʘʯ, ʪʠʧ ʦʧʣʘʪʠ, ʧʣʘʪʽʞʥʘ ʩʝʩʽʷ, ʩʪʘʪʫʩ ʧʽʜʧʠʩʢʠ, 

ʢʽʣʴʢʽʩʪʴ ʢʨʝʜʠʪʽʚ. 

ɺʠʭʽʜʥʘ ʽʥʬʦʨʤʘʮʽʷ: ʧʦʩʠʣʘʥʥʷ ʥʘ ʦʧʣʘʪʫ, ʦʥʦʚʣʝʥʠʡ ʨʝʞʠʤ ʜʦʩʪʫʧʫ, 

ʢʽʣʴʢʽʩʪʴ ʜʦʩʪʫʧʥʠʭ ʛʝʥʝʨʘʮʽʡ, ʽʩʪʦʨʽʷ ʧʣʘʪʽʞʥʠʭ ʧʦʜʽʡ. 

3.8.3 ʌʫʥʢʮʽʦʥʘʣʴʥʽ ʚʠʤʦʛʠ 

- ʩʠʩʪʝʤʘ ʧʦʚʠʥʥʘ ʧʽʜʪʨʠʤʫʚʘʪʠ ʧʝʨʰʫ ʙʝʟʢʦʰʪʦʚʥʫ ʛʝʥʝʨʘʮʽʶ; 

- ʩʠʩʪʝʤʘ ʧʦʚʠʥʥʘ ʧʽʜʪʨʠʤʫʚʘʪʠ ʢʫʧʽʚʣʶ ʛʝʥʝʨʘʮʽʡʥʠʭ ʢʨʝʜʠʪʽʚ; 

- ʩʠʩʪʝʤʘ ʧʦʚʠʥʥʘ ʧʽʜʪʨʠʤʫʚʘʪʠ PREMIUM-ʧʽʜʧʠʩʢʫ; 

- ʩʠʩʪʝʤʘ ʧʦʚʠʥʥʘ ʩʪʚʦʨʶʚʘʪʠ ʧʣʘʪʽʞʥʽ ʩʝʘʥʩʠ ʯʝʨʝʟ Stripe; 

- ʩʠʩʪʝʤʘ ʧʦʚʠʥʥʘ ʦʙʨʦʙʣʷʪʠ ʨʝʟʫʣʴʪʘʪ ʦʧʣʘʪʠ; 

- ʩʠʩʪʝʤʘ ʧʦʚʠʥʥʘ ʟʙʝʨʽʛʘʪʠ ʧʣʘʪʽʞʥʽ ʧʦʜʽʾ; 

- ʩʠʩʪʝʤʘ ʧʦʚʠʥʥʘ ʚʽʜʦʢʨʝʤʣʶʚʘʪʠ ʧʣʘʪʽʞʥʠʡ ʤʦʜʫʣʴ ʚʽʜ ʛʝʥʝʨʘʮʽʾ. 

4. ɺʠʤʦʛʠ ʜʦ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

4.1 ɼʞʝʨʝʣʘ ʽ ʟʤʽʩʪ ʚʭʽʜʥʦʾ ʽʥʬʦʨʤʘʮʽʾ 

ɼʞʝʨʝʣʘʤʠ ʚʭʽʜʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʻ ʢʦʨʠʩʪʫʚʘʯ, ʢʣʽʻʥʪʩʴʢʘ ʯʘʩʪʠʥʘ, API-ʩʝʨʚʝʨ, 

worker-ʤʦʜʫʣʴ, ʩʝʨʚʽʩʠ ʐɯ ʪʘ ʧʣʘʪʽʞʥʠʡ ʩʝʨʚʽʩ. ʆʩʥʦʚʥʠʤʠ ʜʘʥʠʤʠ ʻ ʧʘʨʘʤʝʪʨʠ 

ʛʨʠ, ʜʘʥʽ ʢʦʨʠʩʪʫʚʘʯʘ, ʩʪʘʪʫʩ ʜʦʩʪʫʧʫ, ʧʨʦʤʽʞʥʽ ʨʝʟʫʣʴʪʘʪʠ ʛʝʥʝʨʘʮʽʾ ʪʘ ʧʣʘʪʽʞʥʽ 

ʧʦʜʽʾ. 

4.2 ʅʦʨʤʘʪʠʚʥʦ-ʜʦʚʽʜʢʦʚʘ ʽʥʬʦʨʤʘʮʽʷ 

ɼʦ ʥʦʨʤʘʪʠʚʥʦ-ʜʦʚʽʜʢʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ ʥʘʣʝʞʘʪʴ ʧʽʜʪʨʠʤʫʚʘʥʽ ʞʘʥʨʠ, 

ʪʦʥʘʣʴʥʦʩʪʽ, ʨʝʞʠʤʠ ʛʝʥʝʨʘʮʽʾ, ʝʪʘʧʠ pipeline, ʩʪʘʪʫʩʠ ʛʝʥʝʨʘʮʽʾ, ʪʠʧʠ ʜʦʩʪʫʧʫ, 

ʩʪʘʪʫʩʠ ʧʣʘʪʝʞʽʚ, ʪʠʧʠ ʨʝʩʫʨʩʽʚ ʽ ʨʝʞʠʤʠ ʚʠʜʠʤʦʩʪʽ ʛʨʠ. 

4.3 ɺʠʤʦʛʠ ʜʦ ʩʧʦʩʦʙʽʚ ʦʨʛʘʥʽʟʘʮʽʾ, ʟʙʝʨʝʞʝʥʥʷ ʪʘ ʚʝʜʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ 

- ʜʘʥʽ ʧʦʚʠʥʥʽ ʟʙʝʨʽʛʘʪʠʩʷ ʚ PostgreSQL; 

- ʜʦʩʪʫʧ ʜʦ ʜʘʥʠʭ ʧʦʚʠʥʝʥ ʟʜʽʡʩʥʶʚʘʪʠʩʷ ʯʝʨʝʟ Prisma ORM; 

- ʢʦʨʠʩʪʫʚʘʯʽ, ʩʝʩʽʾ, ʽʛʨʠ, ʛʝʥʝʨʘʮʽʾ, ʝʪʘʧʠ, ʤʘʪʝʨʽʘʣʠ ʛʨʠ ʪʘ ʧʣʘʪʽʞʥʽ ʧʦʜʽʾ 

ʧʦʚʠʥʥʽ ʟʙʝʨʽʛʘʪʠʩʷ ʷʢ ʧʦʚô̫ ʟʘʥʽ ʩʫʪʥʦʩʪʽ; 

- ʚʭʽʜʥʽ ʧʘʨʘʤʝʪʨʠ ʪʘ ʨʝʟʫʣʴʪʘʪʠ ʛʝʥʝʨʘʮʽʾ ʧʦʚʠʥʥʽ ʟʙʝʨʽʛʘʪʠʩʷ ʫ 

ʩʪʨʫʢʪʫʨʦʚʘʥʦʤʫ ʚʠʛʣʷʜʽ; 
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- ʰʣʷʭʠ ʜʦ ʟʛʝʥʝʨʦʚʘʥʠʭ ʬʘʡʣʽʚ ʧʦʚʠʥʥʽ ʟʙʝʨʽʛʘʪʠʩʷ ʷʢ ʯʘʩʪʠʥʘ 

ʨʝʟʫʣʴʪʘʪʫ. 

5. ɺʠʤʦʛʠ ʜʦ ʪʝʭʥʽʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

- ʢʣʽʻʥʪʩʴʢʘ ʯʘʩʪʠʥʘ ʧʦʚʠʥʥʘ ʧʨʘʮʶʚʘʪʠ ʥʘ ʇʂ, ʥʦʫʪʙʫʢʘʭ, ʧʣʘʥʰʝʪʘʭ ʽ 

ʩʤʘʨʪʬʦʥʘʭ ʽʟ ʩʫʯʘʩʥʠʤ ʙʨʘʫʟʝʨʦʤ; 

- ʩʧʝʮʽʘʣʽʟʦʚʘʥʝ ʦʙʣʘʜʥʘʥʥʷ ʟ ʙʦʢʫ ʢʦʨʠʩʪʫʚʘʯʘ ʥʝ ʧʦʪʨʽʙʥʝ; 

- ʩʝʨʚʝʨʥʘ ʯʘʩʪʠʥʘ ʧʦʚʠʥʥʘ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʨʦʙʦʪʫ API, ʙʘʟʠ ʜʘʥʠʭ, ʯʝʨʛʠ 

ʪʘ worker-ʤʦʜʫʣʷ; 

- ʜʣʷ ʚʽʟʫʘʣʴʥʦʾ ʛʝʥʝʨʘʮʽʾ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʜʦʜʘʪʢʦʚʽ 

ʦʙʯʠʩʣʶʚʘʣʴʥʽ ʨʝʩʫʨʩʠ; 

- ʽʥʬʨʘʩʪʨʫʢʪʫʨʘ ʧʦʚʠʥʥʘ ʧʽʜʪʨʠʤʫʚʘʪʠ PostgreSQL ʽ Redis; 

- ʦʙʤʽʥ ʜʘʥʠʤʠ ʧʦʚʠʥʝʥ ʚʠʢʦʥʫʚʘʪʠʩʷ ʯʝʨʝʟ HTTP/HTTPS. 

6. ɺʠʤʦʛʠ ʜʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

6.1 ɸʨʭʽʪʝʢʪʫʨʘ ʧʨʦʛʨʘʤʥʦʾ ʩʠʩʪʝʤʠ 

ʉʠʩʪʝʤʘ ʧʦʚʠʥʥʘ ʙʫʪʠ ʧʦʙʫʜʦʚʘʥʘ ʟʘ ʢʣʽʻʥʪ-ʩʝʨʚʝʨʥʦʶ ʘʨʭʽʪʝʢʪʫʨʦʶ ʟ 

ʦʢʨʝʤʠʤ worker-ʤʦʜʫʣʝʤ ʜʣʷ ʬʦʥʦʚʦʾ ʛʝʥʝʨʘʮʽʾ. ɸʨʭʽʪʝʢʪʫʨʘ ʧʦʚʠʥʥʘ 

ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʨʦʟʜʽʣʝʥʥʷ ʽʥʪʝʨʬʝʡʩʫ, ʙʽʟʥʝʩ-ʣʦʛʽʢʠ, ʟʙʝʨʝʞʝʥʥʷ ʜʘʥʠʭ, ʧʣʘʪʽʞʥʦʛʦ 

ʜʦʩʪʫʧʫ ʪʘ ʛʝʥʝʨʘʮʽʡʥʦʛʦ pipeline. 

6.2 ʉʠʩʪʝʤʥʝ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ɼʣʷ ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ Node.js, PostgreSQL, Redis, Docker ʪʘ 

ʩʝʨʝʜʦʚʠʱʝ ʚʠʢʦʥʘʥʥʷ ʐɯ-ʢʦʤʧʦʥʝʥʪʽʚ. 

6.3 ʄʝʨʝʞʥʝ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʉʠʩʪʝʤʘ ʧʦʚʠʥʥʘ ʧʽʜʪʨʠʤʫʚʘʪʠ HTTP/HTTPS-ʟʘʧʠʪʠ ʤʽʞ ʢʣʽʻʥʪʦʤ ʽ 

ʩʝʨʚʝʨʦʤ. ʋ ʧʨʦʤʠʩʣʦʚʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʧʝʨʝʜʘʚʘʥʥʷ ʧʝʨʩʦʥʘʣʴʥʠʭ, ʩʝʩʽʡʥʠʭ ʽ 

ʧʣʘʪʽʞʥʠʭ ʜʘʥʠʭ ʧʦʚʠʥʥʦ ʚʠʢʦʥʫʚʘʪʠʩʷ ʯʝʨʝʟ HTTPS. 

6.4 ʇʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʝʜʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʙʘʟʠ 

ʆʩʥʦʚʥʦʶ ʩʠʩʪʝʤʦʶ ʢʝʨʫʚʘʥʥʷ ʙʘʟʘʤʠ ʜʘʥʠʭ ʻ PostgreSQL. ʉʭʝʤʘ ʙʘʟʠ ʜʘʥʠʭ 

ʧʦʚʠʥʥʘ ʧʽʜʪʨʠʤʫʚʘʪʠ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʩʝʩʽʾ, ʽʛʨʠ, ʛʝʥʝʨʘʮʽʾ, ʝʪʘʧʠ ʛʝʥʝʨʘʮʽʾ, 

ʤʘʪʝʨʽʘʣʠ ʛʨʠ, ʧʣʘʪʽʞʥʽ ʩʝʘʥʩʠ, ʧʽʜʧʠʩʢʠ ʪʘ ʧʣʘʪʽʞʥʽ ʧʦʜʽʾ. 
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6.5 ʄʦʚʘ ʽ ʪʝʭʥʦʣʦʛʽʾ ʨʦʟʨʦʙʢʠ ʇɿ 

- frontend: Next.js, React, TypeScript, Tailwind CSS, Framer Motion; 

- backend: NestJS, TypeScript, Prisma; 

- worker-ʤʦʜʫʣʴ: TypeScript, Redis/BullMQ; 

- ʙʘʟʘ ʜʘʥʠʭ: PostgreSQL; 

- ʧʣʘʪʽʞʥʘ ʽʥʪʝʛʨʘʮʽʷ: Stripe; 

- ʽʥʬʨʘʩʪʨʫʢʪʫʨʘ: Docker, pnpm workspace, Turborepo; 

- ʐɯ-ʨʽʚʝʥʴ: Ollama ʪʘ ʚʽʟʫʘʣʴʥʠʡ ʛʝʥʝʨʘʮʽʡʥʠʡ/ʨʝʥʜʝʨʠʥʛ-ʢʦʥʚʝʻʨ. 

7. ɺʠʤʦʛʠ ʜʦ ʟʦʚʥʽʰʥʽʭ ʽʥʪʝʨʬʝʡʩʽʚ 

7.1 ɯʥʪʝʨʬʝʡʩ ʢʦʨʠʩʪʫʚʘʯʘ 

- ʚʝʙʽʥʪʝʨʬʝʡʩ ʧʦʚʠʥʝʥ ʙʫʪʠ ʜʦʩʪʫʧʥʠʤ ʯʝʨʝʟ ʩʫʯʘʩʥʠʡ ʙʨʘʫʟʝʨ; 

- ʩʠʩʪʝʤʘ ʧʦʚʠʥʥʘ ʤʘʪʠ ʩʪʦʨʽʥʢʠ ʚʭʦʜʫ, ʨʝʻʩʪʨʘʮʽʾ, ʩʪʚʦʨʝʥʥʷ ʛʨʠ, 

ʩʪʘʪʫʩʫ ʛʝʥʝʨʘʮʽʾ, ʨʝʟʫʣʴʪʘʪʫ ʪʘ ʛʘʣʝʨʝʾ; 

- ʽʥʪʝʨʬʝʡʩ ʧʦʚʠʥʝʥ ʙʫʪʠ ʘʜʘʧʪʠʚʥʠʤ; 

- ʧʦʚʽʜʦʤʣʝʥʥʷ ʧʨʦ ʧʦʤʠʣʢʠ, ʦʙʤʝʞʝʥʥʷ ʜʦʩʪʫʧʫ ʪʘ ʦʧʣʘʪʫ ʧʦʚʠʥʥʽ ʙʫʪʠ 

ʟʨʦʟʫʤʽʣʠʤʠ ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʘ. 

7.2 ɸʧʘʨʘʪʥʠʡ ʽʥʪʝʨʬʝʡʩ 

ʉʠʩʪʝʤʘ ʥʝ ʧʦʪʨʝʙʫʻ ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʛʦ ʘʧʘʨʘʪʥʦʛʦ ʽʥʪʝʨʬʝʡʩʫ. ɼʣʷ ʨʦʙʦʪʠ 

ʜʦʩʪʘʪʥʴʦ ʧʨʠʩʪʨʦʶ ʟ ʙʨʘʫʟʝʨʦʤ ʽ ʜʦʩʪʫʧʦʤ ʜʦ ʽʥʪʝʨʥʝʪʫ. 

7.3 ʇʨʦʛʨʘʤʥʠʡ ʽʥʪʝʨʬʝʡʩ 

ʉʠʩʪʝʤʘ ʧʦʚʠʥʥʘ ʥʘʜʘʚʘʪʠ REST API ʜʣʷ ʘʚʪʦʨʠʟʘʮʽʾ, ʧʝʨʝʚʽʨʢʠ ʩʝʩʽʾ, ʦʧʣʘʪʠ, 

ʟʘʧʫʩʢʫ ʛʝʥʝʨʘʮʽʾ, ʦʪʨʠʤʘʥʥʷ ʩʪʘʪʫʩʫ, ʧʝʨʝʛʣʷʜʫ ʨʝʟʫʣʴʪʘʪʽʚ, ʧʦʚʪʦʨʥʦʾ ʛʝʥʝʨʘʮʽʾ, 

ʜʦʩʪʫʧʫ ʜʦ ʤʘʪʝʨʽʘʣʽʚ ʪʘ ʧʝʨʝʛʣʷʜʫ ʧʫʙʣʽʯʥʠʭ ʧʨʠʢʣʘʜʽʚ. 

7.4 ʂʦʤʫʥʽʢʘʮʽʡʥʠʡ ʧʨʦʪʦʢʦʣ 

ʆʩʥʦʚʥʠʤ ʧʨʦʪʦʢʦʣʦʤ ʚʟʘʻʤʦʜʽʾ ʻ HTTP/HTTPS. ɼʣʷ ʟʘʭʠʱʝʥʠʭ ʜʘʥʠʭ ʫ 

ʧʨʦʤʠʩʣʦʚʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʧʦʚʠʥʝʥ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ HTTPS. 

8. ɺʣʘʩʪʠʚʦʩʪʽ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

8.1 ɼʦʩʪʫʧʥʽʩʪʴ 

ʉʠʩʪʝʤʘ ʧʦʚʠʥʥʘ ʙʫʪʠ ʜʦʩʪʫʧʥʦʶ ʯʝʨʝʟ ʙʨʘʫʟʝʨ ʙʝʟ ʚʩʪʘʥʦʚʣʝʥʥʷ ʦʢʨʝʤʦʛʦ 

ʟʘʩʪʦʩʫʥʢʫ. ɿʘʚʝʨʰʝʥʽ ʛʝʥʝʨʘʮʽʾ ʧʦʚʠʥʥʽ ʟʘʣʠʰʘʪʠʩʷ ʜʦʩʪʫʧʥʠʤʠ ʚʣʘʩʥʠʢʫ ʧʽʩʣʷ 

ʧʦʚʪʦʨʥʦʛʦ ʚʭʦʜʫ. 
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8.2 ʉʫʧʨʦʚʦʜʞʫʚʘʥʽʩʪʴ 

ʂʦʜʦʚʘ ʙʘʟʘ ʧʦʚʠʥʥʘ ʙʫʪʠ ʦʨʛʘʥʽʟʦʚʘʥʘ ʷʢ ʤʦʥʦʨʝʧʦʟʠʪʦʨʽʡ ʟ ʦʢʨʝʤʠʤʠ 

frontend, backend ʽ worker-ʢʦʤʧʦʥʝʥʪʘʤʠ. ɻʝʥʝʨʘʮʽʡʥʘ ʣʦʛʽʢʘ ʧʦʚʠʥʥʘ ʙʫʪʠ 

ʧʦʜʽʣʝʥʘ ʥʘ ʝʪʘʧʠ ʡ ʩʝʨʚʽʩʠ. 

8.3 ʇʝʨʝʥʦʩʠʤʽʩʪʴ 

ʂʣʽʻʥʪʩʴʢʘ ʯʘʩʪʠʥʘ ʧʦʚʠʥʥʘ ʧʨʘʮʶʚʘʪʠ ʚ ʘʢʪʫʘʣʴʥʠʭ ʚʝʨʩʽʷʭ Chrome, Firefox, 

Edge ʽ Safari. ʉʝʨʚʝʨʥʘ ʯʘʩʪʠʥʘ ʧʦʚʠʥʥʘ ʟʘʧʫʩʢʘʪʠʩʷ ʚ ʩʝʨʝʜʦʚʠʱʽ Node.js, ʘ 

PostgreSQL ʽ Redis ï ʯʝʨʝʟ Docker ʘʙʦ ʩʫʤʽʩʥʫ ʩʝʨʚʝʨʥʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ. 

8.4 ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ 

ʊʠʧʦʚʽ API-ʟʘʧʠʪʠ ʧʦʚʠʥʥʽ ʚʠʢʦʥʫʚʘʪʠʩʷ ʙʝʟ ʧʦʤʽʪʥʦʾ ʟʘʪʨʠʤʢʠ. ʊʨʠʚʘʣʽ 

ʦʧʝʨʘʮʽʾ ʛʝʥʝʨʘʮʽʾ ʧʦʚʠʥʥʽ ʚʠʢʦʥʫʚʘʪʠʩʷ ʫ ʬʦʥʦʚʦʤʫ ʨʝʞʠʤʽ ʯʝʨʝʟ ʯʝʨʛʫ ʟʘʚʜʘʥʴ. 

8.5 ʅʘʜʽʡʥʽʩʪʴ 

ʉʠʩʪʝʤʘ ʧʦʚʠʥʥʘ ʟʙʝʨʽʛʘʪʠ ʩʪʘʪʫʩ ʛʝʥʝʨʘʮʽʾ ʪʘ ʾʾ ʝʪʘʧʽʚ. ʋ ʨʘʟʽ ʧʦʤʠʣʢʠ ʤʘʻ 

ʟʙʝʨʽʛʘʪʠʩʷ ʧʦʚʽʜʦʤʣʝʥʥʷ ʧʨʦ ʧʨʠʯʠʥʫ ʟʙʦʶ. ɿʙʝʨʝʞʝʥʠʡ ʨʝʟʫʣʴʪʘʪ ʥʝ ʧʦʚʠʥʝʥ 

ʚʪʨʘʯʘʪʠʩʷ ʧʽʩʣʷ ʦʥʦʚʣʝʥʥʷ ʩʪʦʨʽʥʢʠ ʘʙʦ ʧʦʚʪʦʨʥʦʛʦ ʚʭʦʜʫ. 

8.6 ɹʝʟʧʝʢʘ 

- ʧʘʨʦʣʽ ʧʦʚʠʥʥʽ ʟʙʝʨʽʛʘʪʠʩʷ ʫ ʭʝʰʦʚʘʥʦʤʫ ʚʠʛʣʷʜʽ; 

- ʩʝʩʽʡʥʽ ʪʦʢʝʥʠ ʧʦʚʠʥʥʽ ʟʙʝʨʽʛʘʪʠʩʷ ʫ ʚʠʛʣʷʜʽ ʭʝʰʽʚ; 

- ʟʘʭʠʱʝʥʽ API-ʤʝʪʦʜʠ ʧʦʚʠʥʥʽ ʧʝʨʝʚʽʨʷʪʠ ʘʢʪʠʚʥʫ ʩʝʩʽʶ; 

- ʜʦʩʪʫʧ ʜʦ ʛʝʥʝʨʘʮʽʡ ʽ ʬʘʡʣʽʚ ʧʦʚʠʥʝʥ ʧʝʨʝʚʽʨʷʪʠ ʥʘʣʝʞʥʽʩʪʴ 

ʢʦʨʠʩʪʫʚʘʯʝʚʽ; 

- webhook-ʧʦʜʽʾ ʧʣʘʪʽʞʥʦʛʦ ʩʝʨʚʽʩʫ ʧʦʚʠʥʥʽ ʧʝʨʝʚʽʨʷʪʠʩʷ ʟʘ ʧʽʜʧʠʩʦʤ; 

- ʜʦʩʪʫʧ ʜʦ ʜʘʥʠʭ ʧʦʚʠʥʝʥ ʟʜʽʡʩʥʶʚʘʪʠʩʷ ʯʝʨʝʟ ORM ʜʣʷ ʟʥʠʞʝʥʥʷ 

ʨʠʟʠʢʫ SQL-ʽʥô̒ ʢʮʽʡ. 

8.7 ʗʢʽʩʪʴ ʟʛʝʥʝʨʦʚʘʥʦʛʦ ʨʝʟʫʣʴʪʘʪʫ 

ʇʨʘʚʠʣʘ, ʢʦʤʧʦʥʝʥʪʠ, ʢʘʨʪʢʠ ʪʘ ʧʦʣʝ ʧʦʚʠʥʥʽ ʦʧʠʩʫʚʘʪʠ ʦʜʥʫ ʮʽʣʽʩʥʫ ʛʨʫ. 

ʅʘʟʚʠ ʨʝʩʫʨʩʽʚ, ʟʦʥ, ʜʽʡ ʽ ʢʘʨʪʦʢ ʧʦʚʠʥʥʽ ʙʫʪʠ ʫʟʛʦʜʞʝʥʠʤʠ. ɺʽʟʫʘʣʴʥʠʡ ʩʪʠʣʴ 

ʧʦʚʠʥʝʥ ʚʽʜʧʦʚʽʜʘʪʠ ʪʝʤʽ ʡ ʪʦʥʘʣʴʥʦʩʪʽ ʛʨʠ. ʇʦʚʥʠʡ ʙʘʣʘʥʩ ʛʨʠ ʤʦʞʝ ʧʦʪʨʝʙʫʚʘʪʠ 

ʜʦʜʘʪʢʦʚʦʛʦ ʧʣʝʡʪʝʩʪʫ. 
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9. ɯʥʰʽ ʚʠʤʦʛʠ 

- ʩʠʩʪʝʤʘ ʧʦʚʠʥʥʘ ʧʽʜʪʨʠʤʫʚʘʪʠ ʧʦʜʘʣʴʰʝ ʨʦʟʰʠʨʝʥʥʷ ʞʘʥʨʽʚ, 

ʪʦʥʘʣʴʥʦʩʪʝʡ ʽ ʰʘʙʣʦʥʽʚ; 

- ʩʠʩʪʝʤʘ ʧʦʚʠʥʥʘ ʧʽʜʪʨʠʤʫʚʘʪʠ ʨʦʟʚʠʪʦʢ ʛʘʣʝʨʝʾ ʧʫʙʣʽʯʥʠʭ ʧʨʠʢʣʘʜʽʚ; 

- ʩʠʩʪʝʤʘ ʧʦʚʠʥʥʘ ʜʦʟʚʦʣʷʪʠ ʜʦʜʘʚʘʥʥʷ ʥʦʚʠʭ ʬʦʨʤʘʪʽʚ ʝʢʩʧʦʨʪʫ; 

- ʩʠʩʪʝʤʘ ʧʦʚʠʥʥʘ ʤʘʪʠ ʤʦʞʣʠʚʽʩʪʴ ʽʥʪʝʛʨʘʮʽʾ ʟ ʽʥʰʠʤʠ ʤʦʜʝʣʷʤʠ ʐɯ; 

- ʧʣʘʪʽʞʥʘ ʤʦʜʝʣʴ ʧʦʚʠʥʥʘ ʨʦʟʚʠʚʘʪʠʩʷ ʙʝʟ ʟʤʽʥʠ ʦʩʥʦʚʥʦʛʦ 

ʛʝʥʝʨʘʮʽʡʥʦʛʦ pipeline. 

ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 2 

ʋ ʜʨʫʛʦʤʫ ʨʦʟʜʽʣʽ ʙʫʣʦ ʧʨʝʜʩʪʘʚʣʝʥʝ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʪʝʭʥʽʯʥʦʾ ʦʩʥʦʚʠ ʜʣʷ 

ʨʦʟʨʦʙʣʝʥʥʷ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʚʝʙʩʝʨʚʽʩʫ, ʷʢʝ ʚʢʣʶʯʘʻ ʢʣʽʻʥʪʩʴʢʫ ʯʘʩʪʠʥʫ, 

ʩʝʨʚʝʨʥʫ ʣʦʛʽʢʫ, ʩʠʩʪʝʤʫ ʙʘʟʠ ʜʘʥʠʭ, ʬʦʥʦʚʫ ʦʙʨʦʙʢʫ ʟʘʜʘʯ, ʛʝʥʝʨʘʮʽʶ ʐɯ ʪʘ 

ʟʙʝʨʽʛʘʥʥʷ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ʆʙʨʘʥʠʡ ʩʪʝʢ ʚʽʜʧʦʚʽʜʘʻ ʩʪʨʫʢʪʫʨʽ ʩʠʩʪʝʤʠ. 

ʆʢʨʝʤʦ ʚʠʟʥʘʯʝʥʦ ʛʽʙʨʠʜʥʠʡ ʧʽʜʭʽʜ ʜʦ ʛʝʥʝʨʘʮʽʾ ʽʛʨʦʚʦʛʦ ʢʦʥʪʝʥʪʫ. ʄʦʚʥʘ 

ʤʦʜʝʣʴ ʬʦʨʤʫʻ ʪʝʤʘʪʠʯʥʝ ʡ ʪʝʢʩʪʦʚʝ ʥʘʧʦʚʥʝʥʥʷ, ʘ ʩʪʘʙʽʣʴʥʽʩʪʴ ʨʝʟʫʣʴʪʘʪʫ 

ʧʽʜʪʨʠʤʫʻʪʴʩʷ ʤʝʭʘʥʽʯʥʦʶ ʦʩʥʦʚʦʶ ʛʨʠ, ʩʪʨʫʢʪʫʨʦʚʘʥʠʤʠ ʜʘʥʠʤʠ ʪʘ ʧʨʦʮʝʜʫʨʥʠʤ 

ʬʦʨʤʫʚʘʥʥʷʤ ʤʘʪʝʨʽʘʣʽʚ. ɼʠʬʫʟʽʡʥʘ ʤʦʜʝʣʴ ʦʙʨʘʥʘ ʜʣʷ ʚʽʟʫʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʛʨʠ. 

ʊʘʢʦʞ ʩʬʦʨʤʦʚʘʥʦ ʩʧʝʮʠʬʽʢʘʮʽʶ ʚʠʤʦʛ ʜʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʷʢʘ 

ʚʠʟʥʘʯʘʻ ʧʨʠʟʥʘʯʝʥʥʷ ʩʠʩʪʝʤʠ, ʤʝʞʽ ʧʨʦʻʢʪʫ, ʦʩʥʦʚʥʽ ʬʫʥʢʮʽʾ, ʚʠʤʦʛʠ ʜʦ ʜʘʥʠʭ, 

ʽʥʪʝʨʬʝʡʩʽʚ, ʙʝʟʧʝʢʠ, ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ ʷʢʦʩʪʽ ʨʝʟʫʣʴʪʘʪʫ. ʊʘʢʠʤ ʯʠʥʦʤ, ʜʨʫʛʠʡ 

ʨʦʟʜʽʣ ʩʪʚʦʨʶʻ ʦʩʥʦʚʫ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʧʨʦʻʢʪʫʚʘʥʥʷ ʽ ʧʨʦʛʨʘʤʥʦʾ ʨʝʘʣʽʟʘʮʽʾ 

ʚʝʙʩʝʨʚʽʩʫ. 
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3 ʇʈʆɭʂʊʋɺɸʅʅʗ ɯʅʊɽʃɽʂʊʋɸʃʔʅʆɻʆ ɺɽɹʉɽʈɺɯʉʋ ɼʃʗ ɻɽʅɽʈɸʎɯɰ 

ʇɽʈʉʆʅɸʃɯɿʆɺɸʅʀʍ ʅɸʉʊɯʃʔʅʀʍ ɯɻʆʈ 

3.1 ʄʦʜʝʣʶʚʘʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʩʮʝʥʘʨʽʾʚ ʨʦʙʦʪʠ ʚʝʙʩʝʨʚʽʩʫ 

ʇʽʩʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚʠʤʦʛ ʜʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʦʞʥʘ ʧʝʨʝʡʪʠ ʜʦ 

ʧʨʦʻʢʪʫʚʘʥʥʷ ʚʝʙʩʝʨʚʽʩʫ. ʉʧʦʯʘʪʢʫ ʜʦʮʽʣʴʥʦ ʦʧʠʩʘʪʠ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʩʮʝʥʘʨʽʾ. ɼʣʷ 

ʜʝʤʦʥʩʪʨʘʮʽʾ ʚʟʘʻʤʦʜʽʾ ʢʦʨʠʩʪʫʚʘʯʘ ʟ ʚʝʙʩʝʨʚʽʩʦʤ ʢʦʨʠʩʥʽ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʩʮʝʥʘʨʽʾ, 

ʦʩʦʙʣʠʚʦ ʪʽ, ʱʦ ʧʦʢʘʟʫʶʪʴ ʤʦʞʣʠʚʦʩʪʽ ʩʠʩʪʝʤʠ. ʇʝʨʝʭʽʜ ʢʦʨʠʩʪʫʚʘʯʘ ʚʽʜ 

ʦʟʥʘʡʦʤʣʝʥʥʷ ʜʦ ʧʽʜʛʦʪʦʚʢʠ ʧʘʨʘʤʝʪʨʽʚ ʛʨʠ, ʟʘʧʫʩʢʫ ʛʝʥʝʨʘʮʽʾ, ʧʝʨʝʛʣʷʜʫ 

ʨʝʟʫʣʴʪʘʪʫ, ʨʦʙʦʪʠ ʟ ʙʽʙʣʽʦʪʝʢʦʶ ʽʛʦʨ ʻ ʚʘʞʣʠʚʠʤ ʚ ʨʘʤʢʘʭ ʨʦʟʨʦʙʣʝʥʥʷ. 

ʆʩʥʦʚʥʘ ʫʚʘʛʘ ʧʨʠʜʽʣʷʻʪʴʩʷ ʟʦʚʥʽʰʥʽʡ ʧʦʚʝʜʽʥʮʽ ʩʠʩʪʝʤʠ. ɼʽʘʛʨʘʤʘ ʚʘʨʽʘʥʪʽʚ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʘʻ ʯʽʪʢʫ ʦʩʥʦʚʫ ʜʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʩʮʝʥʘʨʽʾʚ. ʋ 

ʚʝʙʩʝʨʚʽʩʽ ʜʦʮʽʣʴʥʦ ʚʠʜʽʣʠʪʠ ʪʨʠ ʨʦʣʽ, ʘ ʩʘʤʝ ʛʽʩʪʴ (ʚʽʜʚʽʜʫʚʘʯ), ʟʘʨʝʻʩʪʨʦʚʘʥʠʡ 

ʢʦʨʠʩʪʫʚʘʯ ʪʘ ʘʜʤʽʥʽʩʪʨʘʪʦʨ, ʜʝ ʢʦʞʥʘ ʨʦʣʴ ʤʘʻ ʨʽʟʥʠʡ ʨʽʚʝʥʴ ʜʦʩʪʫʧʫ. 

ɿʨʫʯʥʠʤ ʩʮʝʥʘʨʽʻʤ ʻ ʪʝ, ʱʦ ʛʽʩʪʴ ʤʦʞʝ ʟʘʧʦʚʥʠʪʠ ʧʘʨʘʤʝʪʨʠ ʥʘʩʪʽʣʴʥʦʾ ʛʨʠ 

ʜʦ ʪʦʛʦ ʤʦʤʝʥʪʫ, ʢʦʣʠ ʙʫʜʝ ʽʥʽʮʽʡʦʚʘʥʦ ʟʘʧʫʩʢ ʛʝʥʝʨʘʮʽʾ. ɸʣʝ ʧʦʪʨʽʙʥʘ ʘʚʪʦʨʠʟʘʮʽʷ 

ʜʣʷ ʬʘʢʪʠʯʥʦʛʦ ʟʘʧʫʩʢʫ ʯʝʨʝʟ ʪʝ, ʱʦ ʨʝʟʫʣʴʪʘʪ ʤʘʻ ʙʫʪʠ ʟʙʝʨʝʞʝʥʠʡ ʫ ʧʨʦʬʽʣʽ 

ʢʦʨʠʩʪʫʚʘʯʘ. ɼʽʘʛʨʘʤʘ ʚʘʨʽʘʥʪʽʚ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʣʷ ʛʦʩʪʷ ʥʘʚʝʜʝʥʘ ʥʘ ʨʠʩʫʥʢʫ 3.1. 

 

ʈʠʩʫʥʦʢ 3.1 ï ɼʽʘʛʨʘʤʘ ʚʘʨʽʘʥʪʽʚ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʣʷ ʚʽʜʚʽʜʫʚʘʯʘ 
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ɿʘʨʝʻʩʪʨʦʚʘʥʠʡ ʢʦʨʠʩʪʫʚʘʯ ʚʞʝ ʤʘʻ ʧʦʚʥʠʡ ʜʦʩʪʫʧ ʜʦ ʦʩʥʦʚʥʦʛʦ ʩʮʝʥʘʨʽʶ, 

ʜʝ ʩʪʚʦʨʶʻʪʴʩʷ ʥʘʩʪʽʣʴʥʘ ʛʨʘ. ʂʦʨʠʩʪʫʚʘʯ ʤʦʞʝ ʧʽʜʛʦʪʫʚʘʪʠ ʧʘʨʘʤʝʪʨʠ ʛʨʠ, 

ʟʘʧʫʩʢʘʪʠ ʛʝʥʝʨʘʮʽʶ, ʧʝʨʝʛʣʷʜʘʪʠ ʭʽʜ ʨʦʙʦʪʠ ʪʘ ʧʨʦʤʽʞʥʽ ʨʝʟʫʣʴʪʘʪʠ ʧʽʜ ʯʘʩ 

ʧʨʦʮʝʩʫ ʛʝʥʝʨʘʮʽʾ, ʦʪʨʠʤʫʚʘʪʠ ʨʝʟʫʣʴʪʘʪ, ʚʽʜʢʨʠʚʘʪʠ ʟʛʝʥʝʨʦʚʘʥʽ ʬʘʡʣʠ ʫ ʧʨʦʬʽʣʽ, 

ʧʦʚʪʦʨʶʚʘʪʠ ʛʝʥʝʨʘʮʽʶ ʪʘ ʧʨʘʮʶʚʘʪʠ ʟ ʙʽʙʣʽʦʪʝʢʦʶ ʽʛʦʨ, ʷʢʽ ʚʽʥ ʩʪʚʦʨʠʚ. ʆʩʦʙʣʠʚʦ 

ʢʦʨʠʩʥʠʤ ʻ ʩʮʝʥʘʨʽʡ ʢʝʨʫʚʘʥʥʷ ʧʨʦʬʽʣʝʤ, ʪʘʨʠʬʘʤʠ ʪʘ ʙʽʙʣʽʦʪʝʢʦʶ. ɼ̔ ʘʛʨʘʤʘ 

ʚʘʨʽʘʥʪʽʚ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʣʷ ʟʘʨʝʻʩʪʨʦʚʘʥʦʛʦ ʢʦʨʠʩʪʫʚʘʯʘ ʥʘʚʝʜʝʥʘ ʥʘ ʨʠʩʫʥʢʫ 3.2. 

 

ʈʠʩʫʥʦʢ 3.2 ï ɼʽʘʛʨʘʤʘ ʚʘʨʽʘʥʪʽʚ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʣʷ ʟʘʨʝʻʩʪʨʦʚʘʥʦʛʦ ʢʦʨʠʩʪʫʚʘʯʘ 

ʈʦʣʴ ʘʜʤʽʥʽʩʪʨʘʪʦʨʘ ʜʫʞʝ ʚʘʞʣʠʚʘ ʽ ʦʭʦʧʣʶʻ ʢʦʥʪʨʦʣʴ ʨʦʙʦʪʠ ʚʝʙʩʝʨʚʽʩʫ. 

ʑʦʙ ʘʜʤʽʥʽʩʪʨʘʪʦʨ ʤʽʛ ʧʦʚʥʦʮʽʥʥʦ ʚʠʢʦʥʫʚʘʪʠ ʩʚʦʶ ʨʦʣʴ, ʜʣʷ ʥʴʦʛʦ ʧʝʨʝʜʙʘʯʝʥʦ 

ʧʝʨʝʛʣʷʜ ̔ ʛʦʨ ʢʦʨʠʩʪʫʚʘʯʽʚ ʙʝʟ ʜʝʪʘʣʝʡ. ʊʘʢʦʞ ʻ ʢʝʨʫʚʘʥʥʷ ʘʢʪʠʚʥʠʤʠ ʛʝʥʝʨʘʮʽʷʤʠ, 

ʟʫʧʠʥʢʘ ʧʨʦʮʝʩʫ ʛʝʥʝʨʘʮʽʾ, ʢʝʨʫʚʘʥʥʷ ʢʦʨʠʩʪʫʚʘʯʘʤʠ ʪʘ ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ ʽʛʦʨ. ʎʝ 

ʜʘʻ ʧʽʜʪʨʠʤʢʫ ʩʪʘʙʽʣʴʥʦʾ ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ ʪʘ ʢʦʥʪʨʦʣʴ ʥʘʜ ʩʪʚʦʨʝʥʠʤʠ ʤʘʪʝʨʽʘʣʘʤʠ. 

ɼʽʘʛʨʘʤʘ ʚʘʨʽʘʥʪʽʚ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʣʷ ʘʜʤʽʥʽʩʪʨʘʪʦʨʘ ʥʘʚʝʜʝʥʘ ʥʘ ʨʠʩʫʥʢʫ 3.3. 
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ʈʠʩʫʥʦʢ 3.3 ï ɼʽʘʛʨʘʤʘ ʚʘʨʽʘʥʪʽʚ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʣʷ ʘʜʤʽʥʽʩʪʨʘʪʦʨʘ 

ɻʨʫʧʫʚʘʥʥʷ ʫ ʜʽʘʛʨʘʤʘʭ ʩʮʝʥʘʨʽʾʚ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʠʢʦʥʘʥʦ ʟʘ ʧʨʠʥʮʠʧʦʤ 

ʨʦʣʝʡ ʽ ʧʨʠʟʥʘʯʝʥʥʷ ʩʮʝʥʘʨʽʾʚ. ʏʘʩʪʠʥʘ ʩʮʝʥʘʨʽʾʚ ʻ ʟʘʛʘʣʴʥʦʜʦʩʪʫʧʥʦʶ ʜʣʷ ʚʩʽʭ 

ʚʽʜʚʽʜʫʚʘʯʽʚ ʚʝʙʩʝʨʚʽʩʫ. ɯʥʰʘ ʯʘʩʪʠʥʘ ʚʠʢʦʥʫʻʪʴʩʷ ʪʽʣʴʢʠ ʧʽʩʣʷ ʘʚʪʦʨʠʟʘʮʽʾ ʷʢ 

ʧʝʨʝʜʫʤʦʚʘ. ʆʢʨʝʤʦ ʚʠʜʽʣʷʶʪʴʩʷ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʽ ʩʮʝʥʘʨʽʾ, ʷʢʽ ʧʦʪʨʽʙʥʽ ʜʣʷ 

ʢʝʨʫʚʘʥʥʷ ʢʦʨʠʩʪʫʚʘʯʘʤʠ, ʛʝʥʝʨʘʮʽʷʤʠ ʪʘ ʽʛʨʘʤʠ. ɼʣʷ ʩʠʩʪʝʤʠ ʮʝ ʻ ʜʫʞʝ ʚʘʞʣʠʚʠʤ, 

ʦʩʢʽʣʴʢʠ ʩʪʚʦʨʝʥʥʷ ʛʨʠ ʪʽʩʥʦ ʧʦʚôʷʟʘʥʝ ʟʽ ʟʙʝʨʝʞʝʥʥʷʤ ʨʝʟʫʣʴʪʘʪʽʚ ʫ ʧʨʦʬʽʣʽ 

ʢʦʥʢʨʝʪʥʦʛʦ ʢʦʨʠʩʪʫʚʘʯʘ, ʧʝʨʝʚʽʨʢʦʶ ʪʘ ʢʦʥʪʨʦʣʝʤ ʣʽʤʽʪʽʚ ʛʝʥʝʨʘʮʽʾ, ʪʦʙʪʦ 

ʙʽʟʥʝʩ-ʣʦʛʽʢʦʶ. 

ʅʘʚʝʜʝʥʽ ʜʽʘʛʨʘʤʠ ʚʽʜʦʙʨʘʞʘʶʪʴ ʦʩʥʦʚʥʽ ʩʮʝʥʘʨʽʾ ʨʦʙʦʪʠ ʟ ʚʝʙʩʝʨʚʽʩʦʤ ʜʣʷ 

ʨʽʟʥʠʭ ʨʦʣʝʡ. ɺʽʜʦʙʨʘʞʝʥʦ ʥʝ ʣʠʰʝ ʦʩʥʦʚʥʠʡ ʩʮʝʥʘʨʽʡ ʛʝʥʝʨʘʮʽʾ, ʘ ʡ ʜʦʧʦʤʽʞʥʽ ʜʽʾ, 

ʙʝʟ ʷʢʠʭ ʩʝʨʚʽʩ ʥʝ ʙʫʜʝ ʧʦʚʥʦʮʽʥʥʠʤ ʽ ʦʯʽʢʫʚʘʥʠʤ. ɿʚôʷʟʢʠ çincludeè 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʧʝʚʥʠʭ ʜʽʡ, ʜʝ ʚʦʥʠ ʻ ʦʙʦʚôʷʟʢʦʚʦʶ ʯʘʩʪʠʥʦʶ ʙʽʣʴʰʦʛʦ 

ʩʮʝʥʘʨʽʶ, ʥʘʧʨʠʢʣʘʜ ʧʝʨʝʚʽʨʢʘ ʧʘʨʘʤʝʪʨʽʚ ʘʙʦ ʜʦʩʪʫʧʫ. ɿʚôʷʟʢʠ çextendè ʧʦʢʘʟʫʶʪʴ 

ʜʦʜʘʪʢʦʚʽ ʤʦʞʣʠʚʦʩʪʽ, ʷʢʽ ʚʠʢʦʥʫʶʪʴʩʷ ʥʝ ʟʘʚʞʜʠ, ʘ ʣʠʰʝ ʟʘ ʧʝʚʥʦʾ ʫʤʦʚʠ. ɼʣʷ 

ʢʨʘʱʦʛʦ ʧʦʷʩʥʝʥʥʷ ʜʽʘʛʨʘʤ ʩʮʝʥʘʨʽʾ ʜʦʮʽʣʴʥʦ ʟʛʨʫʧʫʚʘʪʠ ʟʘ ʧʨʠʟʥʘʯʝʥʥʷʤ. ʎʝ ʜʘʻ 
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ʟʤʦʛʫ ʦʢʨʝʤʦ ʧʦʢʘʟʘʪʠ ʟʘʛʘʣʴʥʦʜʦʩʪʫʧʥʽ ʜʽʾ, ʟʘʭʠʱʝʥʽ ʩʮʝʥʘʨʽʾ, ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʽ 

ʤʦʞʣʠʚʦʩʪʽ ʪʘ ʜʽʾ, ʷʢʽ ʚʠʢʦʥʫʶʪʴʩʷ ʪʽʣʴʢʠ ʟʘ ʧʝʚʥʠʭ ʫʤʦʚ. ʋʟʘʛʘʣʴʥʝʥʥʷ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʩʮʝʥʘʨʽʾʚ ʚʝʙʩʝʨʚʽʩʫ ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣʠʮʽ 3.1, ʱʦ ʜʘʻ ʯʽʪʢʽ ʤʝʞʽ ʪʘ 

ʧʦʚʥʝ ʨʦʟʫʤʽʥʥʷ ʢʦʞʥʦʾ ʛʨʫʧʠ ʩʮʝʥʘʨʽʾʚ. 

ʊʘʙʣʠʮʷ 3.1 ï ʋʟʘʛʘʣʴʥʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʩʮʝʥʘʨʽʾʚ ʚʝʙʩʝʨʚʽʩʫ 

ɻʨʫʧʘ ʩʮʝʥʘʨʽʾʚ ʆʩʥʦʚʥʽ ʜʽʾ ʈʦʣʴ ʈʝʟʫʣʴʪʘʪ 

ʆʟʥʘʡʦʤʣʝʥʥʷ ʇʝʨʝʛʣʷʜ ʩʪʦʨʽʥʦʢ ʩʝʨʚʽʩʫ ʪʘ 

ʦʧʫʙʣʽʢʦʚʘʥʠʭ ʽʛʦʨ 

ɻʽʩʪʴ, 

ʟʘʨʝʻʩʪʨʦʚʘʥʠʡ 

ʢʦʨʠʩʪʫʚʘʯ 

ʈʦʟʫʤʽʥʥʷ 

ʤʦʞʣʠʚʦʩʪʝʡ 

ʩʝʨʚʽʩʫ 

ʆʙʣʽʢʦʚʠʡ ʟʘʧʠʩ ʈʝʻʩʪʨʘʮʽʷ, ʘʚʪʦʨʠʟʘʮʽʷ, 

ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʧʦʰʪʠ, ʚʠʭʽʜ 

ɻʽʩʪʴ, 

ʟʘʨʝʻʩʪʨʦʚʘʥʠʡ 

ʢʦʨʠʩʪʫʚʘʯ 

ɼʦʩʪʫʧ ʜʦ 

ʧʝʨʩʦʥʘʣʴʥʠʭ 

ʬʫʥʢʮʽʡ 

ʇʽʜʛʦʪʦʚʢʘ 

ʟʘʧʠʪʫ 

ɿʘʧʦʚʥʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʛʨʠ ʪʘ 

ʛʝʥʝʨʘʮʽʷ ʥʘʟʚʠ 

ɻʽʩʪʴ, 

ʟʘʨʝʻʩʪʨʦʚʘʥʠʡ 

ʢʦʨʠʩʪʫʚʘʯ 

ʏʝʨʥʝʪʢʘ ʟʘʧʠʪʫ ʥʘ 

ʛʝʥʝʨʘʮʽʶ 

ɻʝʥʝʨʘʮʽʷ ʛʨʠ ʇʝʨʝʚʽʨʢʘ ʧʘʨʘʤʝʪʨʽʚ ʽ ʜʦʩʪʫʧʫ, 

ʟʘʧʫʩʢ ʪʘ ʧʝʨʝʛʣʷʜ ʭʦʜʫ 

ɿʘʨʝʻʩʪʨʦʚʘʥʠʡ 

ʢʦʨʠʩʪʫʚʘʯ 

ʉʪʚʦʨʝʥʥʷ ʛʨʠ 

ʈʝʟʫʣʴʪʘʪ ʽ 

ʙʽʙʣʽʦʪʝʢʘ 

ʇʝʨʝʛʣʷʜ ʛʨʠ, ʬʘʡʣʽʚ, ʧʦʚʪʦʨʥʘ 

ʛʝʥʝʨʘʮʽʷ, ʨʦʙʦʪʘ ʟ ʙʽʙʣʽʦʪʝʢʦʶ 

ɿʘʨʝʻʩʪʨʦʚʘʥʠʡ 

ʢʦʨʠʩʪʫʚʘʯ 

ɼʦʩʪʫʧ ʜʦ 

ʩʪʚʦʨʝʥʠʭ ʽʛʦʨ 

ɼʦʩʪʫʧ ʽ ʦʧʣʘʪʘ ʇʝʨʝʛʣʷʜ ʪʘʨʠʬʽʚ, ʢʫʧʽʚʣʷ 

ʛʝʥʝʨʘʮʽʾ, ʧʽʜʧʠʩʢʘ 

ɿʘʨʝʻʩʪʨʦʚʘʥʠʡ 

ʢʦʨʠʩʪʫʚʘʯ 

ʇʨʘʚʦ ʥʘ ʛʝʥʝʨʘʮʽʶ 

ɸʜʤʽʥʽʩʪʨʫʚʘʥʥʷ ʂʝʨʫʚʘʥʥʷ ʢʦʨʠʩʪʫʚʘʯʘʤʠ, 

ʽʛʨʘʤʠ ʪʘ ʘʢʪʠʚʥʠʤʠ 

ʛʝʥʝʨʘʮʽʷʤʠ 

ɸʜʤʽʥʽʩʪʨʘʪʦʨ ʂʦʥʪʨʦʣʴ ʨʦʙʦʪʠ 

ʩʝʨʚʽʩʫ 

ɸʜʤʽʥʽʩʪʨʘʪʦʨ ʻ ʘʚʪʦʨʠʟʦʚʘʥʠʤ ʢʦʨʠʩʪʫʚʘʯʝʤ ʽʟ ʨʦʟʰʠʨʝʥʠʤʠ ʧʨʘʚʘʤʠ, ʪʦʤʫ 

ʤʦʞʝ ʚʠʢʦʥʫʚʘʪʠ ʢʦʨʠʩʪʫʚʘʮʴʢʽ ʩʮʝʥʘʨʽʾ. ʇʝʨʝʜʙʘʯʝʥʦ ʦʩʦʙʣʠʚʽ ʜʽʾ ʫʧʨʘʚʣʽʥʥʷ, ʷʢʽ 

ʥʝʜʦʩʪʫʧʥʽ ʽʥʰʠʤ ʨʦʣʷʤ. ɼʣʷ ʘʜʤʽʥʽʩʪʨʘʪʦʨʘ ʥʝʤʘʻ ʜʽʡ ʦʧʣʘʪʠ. ʂʦʣʠ ʘʜʤʽʥʽʩʪʨʘʪʦʨ 

ʟʘʧʫʩʢʘʻ ʩʪʚʦʨʝʥʥʷ ʛʨʠ, ʩʠʩʪʝʤʘ ʚʨʘʭʦʚʫʻ ʡʦʛʦ ʨʦʣʴ ʽ ʥʝ ʧʝʨʝʚʽʨʷʻ ʜʦʩʪʫʧ ʜʦ 

ʛʝʥʝʨʘʮʽʾ. 

ʂʣʶʯʦʚʠʤ ʩʮʝʥʘʨʽʻʤ ʻ ʩʘʤʝ ʩʪʚʦʨʝʥʥʷ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʦʾ ʥʘʩʪʽʣʴʥʦʾ ʛʨʠ, ʙʦ 

ʚʽʥ ʻ ʦʩʥʦʚʥʦʶ ʪʝʤʦʶ ʚʝʙʩʝʨʚʽʩʫ. ʇʦʻʜʥʘʥʥʷ ʢʦʨʠʩʪʫʚʘʮʴʢʦʛʦ ʽʥʪʝʨʬʝʡʩʫ, 
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ʧʝʨʝʚʽʨʢʠ ʣʽʤʽʪʽʚ, pipeline ʛʝʥʝʨʘʮʽʾ, ɹɼ ʽ ʟʙʝʨʝʞʝʥʥʷ ʨʦʙʠʪʴ ʪʘʢʠʡ ʩʮʝʥʘʨʽʡ 

ʥʘʡʩʢʣʘʜʥʽʰʠʤ ʫ ʩʠʩʪʝʤʽ. ʅʘʚʢʦʣʦ ʮʴʦʛʦ ʩʮʝʥʘʨʽʶ ʧʦʙʫʜʦʚʘʥʽ ʡ ʽʥʰʽ ʜʽʾ. ɺʠʭʦʜʷʯʠ 

ʟ ʮʴʦʛʦ, ʜʦʮʽʣʴʥʦ ʜʝʪʘʣʴʥʽʰʝ ʨʦʟʛʣʷʥʫʪʠ ʩʮʝʥʘʨʽʡ ʩʪʚʦʨʝʥʥʷ ʛʨʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʧʦʚʥʦʾ ʬʦʨʤʠ Use Case (ʪʘʙʣ. 3.2). 

ʊʘʙʣʠʮ ̫3.2 ï ʆʧʠʩ ʦʩʥʦʚʥʦʛʦ ʩʮʝʥʘʨʽʶ ʩʪʚʦʨʝʥʥʷ ʥʘʩʪʽʣʴʥʦʾ ʛʨʠ 

Use case section Comment 

Use Case Name ʉʪʚʦʨʠʪʠ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʫ ʥʘʩʪʽʣʴʥʫ ʛʨʫ 

Scope ɯʥʪʝʣʝʢʪʫʘʣʴʥʠʡ ʚʝʙʩʝʨʚʽʩ ʜʣʷ ʛʝʥʝʨʘʮʽʾ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʠʭ ʥʘʩʪʽʣʴʥʠʭ ʽʛʦʨ 

Level User-goal ï ʦʪʨʠʤʘʥʥʷ ʛʦʪʦʚʦʾ ʥʘʩʪʽʣʴʥʦʾ ʛʨʠ 

Primary Actor ɿʘʨʝʻʩʪʨʦʚʘʥʠʡ ʢʦʨʠʩʪʫʚʘʯ 

Stakeholders and 

interests 

1) ʢʦʨʠʩʪʫʚʘʯ ï ʦʪʨʠʤʘʪʠ ʛʨʫ ʟʘ ʚʣʘʩʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ; 

2) ʢʦʨʠʩʪʫʚʘʯ ï ʤʘʪʠ ʜʦʩʪʫʧ ʜʦ ʨʝʟʫʣʴʪʘʪʫ ʧʽʩʣʷ ʛʝʥʝʨʘʮʽʾ; 

3) ʩʠʩʪʝʤʘ ï ʧʝʨʝʚʽʨʠʪʠ ʧʨʘʚʦ ʥʘ ʛʝʥʝʨʘʮʽʶ; 

4) ʩʠʩʪʝʤʘ ï ʟʙʝʨʝʛʪʠ ʛʨʫ ʪʘ ʧʦʚôʷʟʘʥʽ ʤʘʪʝʨʽʘʣʠ. 

Preconditions 
ɺʝʙʩʝʨʚʽʩ ʚʽʜʢʨʠʪʦ. ʂʦʨʠʩʪʫʚʘʯ ʘʚʪʦʨʠʟʦʚʘʥʠʡ ʫ ʚʝʙʩʝʨʚʽʩʽ ʪʘ ʤʘʻ ʜʦʩʪʫʧ 

ʜʦ ʛʝʥʝʨʘʮʽʾ. 

Success guarantee 

1) ʩʠʩʪʝʤʘ ʩʪʚʦʨʶʻ ʥʘʩʪʽʣʴʥʫ ʛʨʫ ʟʘ ʚʚʝʜʝʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ; 

2) ʨʝʟʫʣʴʪʘʪ ʟʙʝʨʽʛʘʻʪʴʩʷ ʫ ʧʨʦʬʽʣʽ ʢʦʨʠʩʪʫʚʘʯʘ; 

3) ʢʦʨʠʩʪʫʚʘʯ ʤʦʞʝ ʧʝʨʝʛʣʷʥʫʪʠ ʛʦʪʦʚʫ ʛʨʫ ʚ ʙʽʙʣʽʦʪʝʮʽ. 

Main Success 

Scenario 

1) ʢʦʨʠʩʪʫʚʘʯ ʧʝʨʝʭʦʜʠʪʴ ʜʦ ʩʪʚʦʨʝʥʥʷ ʥʦʚʦʾ ʛʨʠ; 

2) ʩʠʩʪʝʤʘ ʚʽʜʦʙʨʘʞʘʻ ʬʦʨʤʫ ʧʘʨʘʤʝʪʨʽʚ; 

3) ʢʦʨʠʩʪʫʚʘʯ ʚʚʦʜʠʪʴ ʥʘʟʚʫ, ʞʘʥʨ, ʪʦʥ, ʢʽʣʴʢʽʩʪʴ ʛʨʘʚʮʽʚ ʽ ʪʨʠʚʘʣʽʩʪʴ; 

4) ʢʦʨʠʩʪʫʚʘʯ ʟʘ ʧʦʪʨʝʙʠ ʜʦʜʘʻ ʧʨʦʬʽʣʽ ʛʨʘʚʮʽʚ ʽ ʧʦʙʘʞʘʥʥʷ; 

5) ʩʠʩʪʝʤʘ ʧʝʨʝʚʽʨʷʻ ʦʙʦʚôʷʟʢʦʚʽ ʧʦʣʷ; 

6) ʢʦʨʠʩʪʫʚʘʯ ʧʽʜʪʚʝʨʜʞʫʻ ʟʘʧʫʩʢ ʛʝʥʝʨʘʮʽʾ; 

7) ʩʠʩʪʝʤʘ ʧʝʨʝʚʽʨʷʻ ʘʚʪʦʨʠʟʘʮʽʶ ʪʘ ʜʦʩʪʫʧ; 

8) ʩʠʩʪʝʤʘ ʟʘʧʫʩʢʘʻ ʩʪʚʦʨʝʥʥʷ ʛʨʠ; 

9) ʢʦʨʠʩʪʫʚʘʯ ʧʝʨʝʛʣʷʜʘʻ ʩʪʘʪʫʩ ʚʠʢʦʥʘʥʥʷ; 

10) ʩʠʩʪʝʤʘ ʬʦʨʤʫʻ ʢʦʥʮʝʧʮʽʶ, ʧʨʘʚʠʣʘ, ʢʦʤʧʦʥʝʥʪʠ ʪʘ ʚʽʟʫʘʣʴʥʽ 

ʤʘʪʝʨʽʘʣʠ; 

11) ʩʠʩʪʝʤʘ ʟʙʝʨʽʛʘʻ ʛʦʪʦʚʫ ʛʨʫ; 

12) ʢʦʨʠʩʪʫʚʘʯ ʧʝʨʝʛʣʷʜʘʻ ʨʝʟʫʣʴʪʘʪ; 

13) ʢʦʨʠʩʪʫʚʘʯ ʚʽʜʢʨʠʚʘʻ ʛʨʫ ʚ ʙʽʙʣʽʦʪʝʮʽ. 
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ʂʽʥʝʮʴ ʪʘʙʣʠʮʽ 3.2 

Extensions 

- ʢʦʨʠʩʪʫʚʘʯ ʥʝ ʘʚʪʦʨʠʟʦʚʘʥʠʡ: ʩʠʩʪʝʤʘ ʧʨʦʧʦʥʫʻ ʫʚʽʡʪʠ ʘʙʦ 

ʩʪʚʦʨʠʪʠ ʦʙʣʽʢʦʚʠʡ ʟʘʧʠʩ; 

- ʥʝʜʦʩʪʘʪʥʴʦ ʜʘʥʠʭ: ʩʠʩʪʝʤʘ ʧʦʢʘʟʫʻ, ʷʢʽ ʧʦʣʷ ʧʦʪʨʽʙʥʦ ʜʦʧʦʚʥʠʪʠ; 

- ʚ̔ ʜʩʫʪʥʽʡ ʜʦʩʪʫʧ ʜʦ ʛʝʥʝʨʘʮʽʾ: ʩʠʩʪʝʤʘ ʧʨʦʧʦʥʫʻ ʦʧʣʘʪʫ ʘʙʦ 

ʧʽʜʧʠʩʢʫ; 

- ʧʦʤʠʣʢʘ ʛʝʥʝʨʘʮʽʾ: ʩʠʩʪʝʤʘ ʟʙʝʨʽʛʘʻ ʩʪʘʪʫʩ ʧʦʤʠʣʢʠ ʽ ʜʦʟʚʦʣʷʻ 

ʧʦʚʪʦʨʥʠʡ ʟʘʧʫʩʢ ʟ ʧʦʧʝʨʝʜʥʽʤʠ ʧʘʨʘʤʝʪʨʘʤʠ. 

Special 

Requirements 

ɯʥʪʝʨʬʝʡʩ ʤʘʻ ʙʫʪʠ ʟʨʦʟʫʤʽʣʠʤ ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʘ. ʉʠʩʪʝʤʘ ʧʦʚʠʥʥʘ 

ʧʦʢʘʟʫʚʘʪʠ ʩʪʘʪʫʩ ʛʝʥʝʨʘʮʽʾ, ʢʦʥʪʨʦʣʶʚʘʪʠ ʜʦʩʪʫʧ ʽ ʟʙʝʨʽʛʘʪʠ ʨʝʟʫʣʴʪʘʪ. 

Technology and 

Data Variations 

List 

1) ʛʨʘ ʩʪʚʦʨʶʻʪʴʩʷ ʟ ʥʫʣʷ ʟʘ ʧʘʨʘʤʝʪʨʘʤʠ, ʱʦ ʚʠʙʨʘʚ ʢʦʨʠʩʪʫʚʘʯ; 

2) ʜʦʩʪʫʧ ʤʦʞʝ ʥʘʜʘʚʘʪʠʩʷ ʯʝʨʝʟ ʙʝʟʢʦʰʪʦʚʥʫ ʛʝʥʝʨʘʮʽʶ, ʢʨʝʜʠʪʠ ʘʙʦ 

ʧʽʜʧʠʩʢʫ; 

3) ʨʝʟʫʣʴʪʘʪ ʤʽʩʪʠʪʴ ʦʧʠʩ ʛʨʠ, ʧʨʘʚʠʣʘ, ʢʦʤʧʦʥʝʥʪʠ ʪʘ ʚʽʟʫʘʣʴʥʽ 

ʤʘʪʝʨʽʘʣʠ; 

4) ʩʪʚʦʨʝʥʽ ʽʛʨʠ ʟʙʝʨʽʛʘʶʪʴʩʷ ʚ ʙʽʙʣʽʦʪʝʮʽ ʢʦʨʠʩʪʫʚʘʯʘ. 

Frequency of 

Occurrence 

ʆʨʽʻʥʪʦʚʥʦ 60 % ʚʽʜ ʦʩʥʦʚʥʠʭ ʩʮʝʥʘʨʽʾʚ ʘʚʪʦʨʠʟʦʚʘʥʦʛʦ ʢʦʨʠʩʪʫʚʘʯʘ, 

ʦʩʢʽʣʴʢʠ ʩʪʚʦʨʝʥʥʷ ʛʨʠ ʻ ʮʝʥʪʨʘʣʴʥʦʶ ʬʫʥʢʮʽʻʶ ʚʝʙʩʝʨʚʽʩʫ. 

Miscellaneous 
ʉʮʝʥʘʨʽʡ ʻ ʦʩʥʦʚʥʠʤ ʜʣʷ ʚʝʙʩʝʨʚʽʩʫ, ʦʩʢʽʣʴʢʠ ʧʦʻʜʥʫʻ ʧʽʜʛʦʪʦʚʢʫ 

ʧʘʨʘʤʝʪʨʽʚ, ʛʝʥʝʨʘʮʽʶ, ʢʦʥʪʨʦʣʴ ʜʦʩʪʫʧʫ ʪʘ ʟʙʝʨʝʞʝʥʥʷ ʨʝʟʫʣʴʪʘʪʫ. 

ʊʘʙʣʠʮʷ 3.2 ʫʪʦʯʥʶʻ ʦʩʥʦʚʥʠʡ ʩʮʝʥʘʨʽʡ ʩʪʚʦʨʝʥʥʷ ʛʨʠ, ʘ ʪʦʤʫ ʤʦʞʥʘ ʟʨʦʙʠʪʠ 

ʚʠʩʥʦʚʦʢ, ʱʦ ʩʪʚʦʨʝʥʥʷ ʛʨʠ ʥʝ ʻ ʧʨʦʩʪʦ ʦʜʥʽʻʶ ʜʽʻʶ. ʄʦʞʣʠʚʽ ʚʽʜʭʠʣʝʥʥʷ ʪʝʞ ʙʫʣʠ 

ʚʨʘʭʦʚʘʥʽ ʦʢʨʝʤʦ ʚ ʩʮʝʥʘʨʽʾ. ʅʘʧʨʠʢʣʘʜ, ʢʦʣʠ ʢʦʨʠʩʪʫʚʘʯ ʥʝ ʘʚʪʦʨʠʟʦʚʘʥʠʡ ʽ 

ʩʠʩʪʝʤʘ ʤʘʻ ʧʝʨʝʥʘʧʨʘʚʠʪʠ ʥʘ ʩʪʦʨʽʥʢʫ ʚʭʦʜʫ ʘʙʦ ʨʝʻʩʪʨʘʮʽʾ. ʗʢʱʦ ʜʦʩʪʫʧ ʜʦ 

ʛʝʥʝʨʘʮʽʾ ʚʽʜʩʫʪʥʽʡ, ʩʠʩʪʝʤʘ ʧʨʦʧʦʥʫʻ ʢʦʨʠʩʪʫʚʘʯʫ ʦʧʣʘʪʫ ʦʜʥʽʻʾ ʛʝʥʝʨʘʮʽʾ ʘʙʦ 

ʧʽʜʧʠʩʢʫ. ʇʨʠ ʧʦʤʠʣʮʽ ʧʽʜ ʯʘʩ ʛʝʥʝʨʘʮʽʾ ʩʠʩʪʝʤʘ ʧʦʚʠʥʥʘ ʦʙʦʚôʷʟʢʦʚʦ ʟʙʝʨʝʛʪʠ 

ʩʪʘʪʫʩ ʮʽʻʾ ʧʦʤʠʣʢʠ ʽ ʜʦʟʚʦʣʠʪʠ ʢʦʨʠʩʪʫʚʘʯʫ ʧʦʚʪʦʨʥʦ ʟʘʧʫʩʪʠʪʠ ʛʝʥʝʨʘʮʽʶ ʟ 

ʧʦʧʝʨʝʜʥʽʤʠ ʧʘʨʘʤʝʪʨʘʤʠ. 

ʇʽʩʣʷ ʚʠʟʥʘʯʝʥʥʷ ʪʦʛʦ, ʷʢ ʢʦʨʠʩʪʫʚʘʯ ʟʘʧʫʩʢʘʻ ʩʪʚʦʨʝʥʥʷ ʛʨʠ, ʧʦʪʨʽʙʥʦ 

ʨʦʟʛʣʷʥʫʪʠ, ʷʢ ʩʘʤʝ ʩʠʩʪʝʤʘ ʦʙʨʦʙʣʷʻ ʮʝʡ ʟʘʧʠʪ ʫʩʝʨʝʜʠʥʽ. ʊʦʤʫ ʥʘʩʪʫʧʥʠʡ ʝʪʘʧ 

ʧʨʠʩʚʷʯʝʥʦ ʘʣʛʦʨʠʪʤʫ ʛʝʥʝʨʘʮʽʾ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʦʾ ʥʘʩʪʽʣʴʥʦʾ ʛʨʠ. 
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3.2 ɸʣʛʦʨʠʪʤ ʛʝʥʝʨʘʮʽʾ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʦʾ ʥʘʩʪʽʣʴʥʦʾ ʛʨʠ 

ɿʤʦʜʝʣʴʦʚʘʥʽ ʬʫʥʢʮʽʦʥʘʣʴʥ ̔ʩʮʝʥʘʨʽʾ ʜʘʶʪʴ ʟʤʦʛʫ ʧʝʨʝʡʪʠ ʜʦ ʘʣʛʦʨʠʪʤʫ, 

ʷʢʠʡ ʚʠʢʦʥʫʻʪʴʩʷ ʧʽʩʣʷ ʪʦʛʦ, ʷʢ ʢʦʨʠʩʪʫʚʘʯ ʟʘʧʫʩʢʘʻ ʛʝʥʝʨʘʮʽʶ ʥʘʩʪʽʣʴʥʦʾ ʛʨʠ. 

ɿʘʜʘʯʘ ʮʴʦʛʦ ʘʣʛʦʨʠʪʤʫ ʧʦʣʷʛʘʻ ʫ ʧʝʨʝʪʚʦʨʝʥʥ̔  ʧʘʨʘʤʝʪʨʽʚ ʢʦʨʠʩʪʫʚʘʯʘ ʫ ʛʦʪʦʚʫ 

ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʫ ʛʨʫ. ʊʘʢʘ ʛʨʘ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʥʘʩʪʫʧʥʽ ʢʣʶʯʦʚʽ ʝʪʘʧʠ: ʧʨʘʚʠʣʘ, 

ʢʦʤʧʦʥʝʥʪʠ, ʚʽʟʫʘʣʴʥʽ ʤʘʪʝʨʽʘʣʠ ʪʘ ʝʢʩʧʦʨʪʥʠʡ ʧʘʢʝʪ, ʷʢʠʡ ʤʦʞʥʘ ʨʦʟʜʨʫʢʫʚʘʪʠ. 

ʋ ʩʠʩʪʝʤʽ ʛʝʥʝʨʘʮʽʷ ʥʝ ʻ ʦʜʥʽʻʶ ʩʠʥʭʨʦʥʥʦʶ ʜʽʻʶ. ʏʝʨʝʟ ʚʠʢʦʥʘʥʥʷ ʜʝʢʽʣʴʢʦʭ 

ʨʝʩʫʨʩʦʤʽʩʪʢʠʭ ʝʪʘʧʽʚ ʧʨʠ ʩʪʚʦʨʝʥʥ̔  ʛʨʠ, ʘʩʠʥʭʨʦʥʥʽʩʪʴ ʻ ʚʘʞʣʠʚʦʶ. ʎʠʤʠ ʝʪʘʧʘʤʠ 

ʻ: ʧʽʜʛʦʪʦʚʢʘ ʢʦʥʮʝʧʮʽʾ ʛʨʠ, ʬʦʨʤʫʚʘʥʥʷ ʤʝʭʘʥʽʢʠ, ʛʝʥʝʨʘʮʽʷ ʧʨʘʚʠʣ, ʩʪʚʦʨʝʥʥʷ 

ʢʦʤʧʦʥʝʥʪʽʚ, ʨʝʥʜʝʨʠʥʛ ʢʘʨʪʦʢ ʡ ʽʛʨʦʚʦʛʦ ʧʦʣʷ, ʘ ʪʘʢʦʞ ʟʙʝʨʝʞʝʥʥʷ ʨʝʟʫʣʴʪʘʪʫ. 

ʏʝʨʝʟ ʮʝ ʜʦʮʽʣʴʥʦ ʘʣʛʦʨʠʪʤ ʧʦʙʫʜʫʚʘʪʠ ʩʘʤʝ ʷʢ ʘʩʠʥʭʨʦʥʥʠʡ pipeline. ʅʘʧʨʠʢʣʘʜ, 

ʟʘʧʠʩ ʛʝʥʝʨʘʮʽʾ ʩʪʚʦʨʶʻ backend, ʘ ʦʢʨʝʤʠʡ worker-ʤʦʜʫʣʴ ʚʠʢʦʥʫʻ ʦʩʥʦʚʥʫ 

ʦʙʨʦʙʢʫ, ʥʝ ʧʝʨʝʚʘʥʪʘʞʫʶʯʠ ʦʩʥʦʚʥʠʡ ʩʝʨʚʝʨ. 

ɺʘʞʣʠʚʠʤ ʻ ʦʙʦʚôʷʟʢʦʚʘ ʧʝʨʝʚʽʨʢʘ ʚʭʽʜʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʧʝʨʝʜ ʩʘʤʠʤ ʟʘʧʫʩʢʦʤ 

ʛʝʥʝʨʘʮʽʾ. ʇʦʣʷ, ʷʢʽ ʤʘʶʪʴ ʙʫʪʠ ʟʘʧʦʚʥʝʥʽ: ʥʘʟʚʘ ʛʨʠ, ʞʘʥʨ, ʪʦʥ, ʢʽʣʴʢʽʩʪʴ ʛʨʘʚʮʽʚ, 

ʪʨʠʚʘʣʽʩʪʴ ʛʨʠ. ɼʦʜʘʪʢʦʚʦ ʢʦʨʠʩʪʫʚʘʯ ʤʦʞʝ ʚʢʘʟʘʪʠ ʧʨʦʬʽʣʽ ʛʨʘʚʮʽʚ ʪʘ ʚʣʘʩʥʽ 

ʧʦʙʘʞʘʥʥʷ. ʅʘʧʨʠʢʣʘʜ, ʫ ʚʠʧʘʜʢʫ, ʢʦʣʠ ʢʽʣʴʢʽʩʪʴ ʧʨʦʬʽʣʽʚ ʥʝ ʚʽʜʧʦʚʽʜʘʻ ʢʽʣʴʢʦʩʪʽ 

ʛʨʘʚʮʽʚ ʘʙʦ ʢʣʶʯʦʚʠʭ ʧʘʨʘʤʝʪʨʽʚ ʥʝʤʘʻ, ʚʭʽʜʥʽ ʜʘʥʽ ʜʦʜʘʪʢʦʚʦ ʥʦʨʤʘʣʽʟʫʶʪʴʩʷ. 

ʊʦʙʪʦ pipeline ʦʪʨʠʤʫʻ ʩʪʨʦʛʦ ʩʪʨʫʢʪʫʨʦʚʘʥʽ ʜʘʥʽ. ʎʝ ʜʦʧʦʤʘʛʘʻ ʥʝ ʚʠʪʨʘʯʘʪʠ 

ʨʝʩʫʨʩʠ ʥʘ ʥʝʧʦʚʥʠʡ ʘʙʦ ʥʝʢʦʨʝʢʪʥʠʡ ʟʘʧʠʪ. 

ɼʽʘʛʨʘʤʘ ʜʽʷʣʴʥʦʩʪʽ (ʨʠʩ. 3.4) ʧʦʢʘʟʫʻ ʧʦʚʥʠʡ ʰʣʷʭ ʛʝʥʝʨʘʮʽʾ ʥʘʩʪʽʣʴʥʦʾ ʛʨʠ, 

ʧʦʯʠʥʘʶʯʠ ʚʽʜ ʝʪʘʧʫ, ʢʦʣʠ ʢʦʨʠʩʪʫʚʘʯ ʟʘʧʫʩʢʘʻ ʩʪʚʦʨʝʥʥʷ ʛʨʠ. ʇʝʨʰʠʤ ʢʨʦʢʦʤ ʻ 

ʦʪʨʠʤʘʥʥʷ ʩʠʩʪʝʤʦʶ ʧʘʨʘʤʝʪʨʽʚ, ʧʝʨʝʚʽʨʢʘ ʢʦʨʝʢʪʥʦʩʪʽ ʮʠʭ ʧʘʨʘʤʝʪʨʽʚ. ʗʢʱʦ ʜʘʥʽ 

ʥʝʧʦʚʥʽ ʘʙʦ ʧʦʤʠʣʢʦʚʽ, ʪʦ ʩʠʩʪʝʤʘ ʥʝ ʧʝʨʝʭʦʜʠʪʴ ʜʦ ʥʘʩʪʫʧʥʠʭ ʝʪʘʧʽʚ, ʧʦʢʠ ʥʝ ʙʫʜʝ 

ʚʚʝʜʝʥʦ ʦʯʽʢʫʚʘʥʽ ʧʘʨʘʤʝʪʨʠ. ʎʝ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʧʦʚʽʜʦʤʣʝʥʥʷʤ ʧʨʦ ʧʦʤʠʣʢʫ 

ʚʘʣʽʜʘʮʽʾ, ʧʽʩʣʷ ʯʦʛʦ ʢʦʨʠʩʪʫʚʘʯ ʤʦʞʝ ʚʠʧʨʘʚʠʪʠ ʡ ʧʦʚʪʦʨʠʪʠ ʩʧʨʦʙʫ. 

ɻʝʥʝʨʘʮʽʡʥʠʡ pipeline ʥʝ ʧʦʚʠʥʝʥ ʟʘʧʫʩʢʘʪʠʩʷ ʟ ʥʝʧʦʚʥʠʤ ʘʙʦ ʩʫʧʝʨʝʯʣʠʚʠʤ 

ʥʘʙʦʨʦʤ ʜʘʥʠʭ. ɼʽʘʛʨʘʤʘ ʟʦʩʝʨʝʜʞʝʥʘ ʥʘ ʪʠʧʦʚʦʤʫ ʩʮʝʥʘʨʽʾ ʟʘʧʫʩʢʫ ʛʝʥʝʨʘʮʽʾ ʧʽʩʣʷ 

ʧʽʜʛʦʪʦʚʢʠ ʟʘʧʠʪʫ, ʪʦʤʫ ʩʣʫʞʙʦʚʠʡ ʜʦʩʪʫʧ ʘʜʤʽʥʽʩʪʨʘʪʦʨʘ ʫ ʥʽʡ ʥʝ ʜʝʪʘʣʽʟʫʻʪʴʩʷ. 
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ʈʠʩʫʥʦʢ 3.4 ï ɼʽʘʛʨʘʤʘ ʜʽʷʣʴʥʦʩʪʽ ʧʨʦʮʝʩʫ ʛʝʥʝʨʘʮʽʾ ʥʘʩʪʽʣʴʥʦʾ ʛʨʠ 

ʅʝ ʤʝʥʰ ʚʘʞʣʠʚʠʤ ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ ʩʘʤʝ ʧʝʨʝʚʽʨʢʫ ʘʚʪʦʨʠʟʘʮʽʾ. ʋ ʚʠʧʘʜʢʫ, 

ʢʦʣʠ ʢʦʨʠʩʪʫʚʘʯ ʥʝ ʘʚʪʦʨʠʟʦʚʘʥʠʡ, ʩʠʩʪʝʤʘ ʚʽʜʢʨʠʚʘʻ ʬʦʨʤʫ ʚʭʦʜʫ. ʋʩʧʽʰʥʘ 

ʘʚʪʦʨʠʟʘʮʽʷ ʧʦʚʝʨʪʘʻ ʢʦʨʠʩʪʫʚʘʯʘ ʜʦ ʬʦʨʤʠ ʩʪʚʦʨʝʥʥʷ ʛʨʠ, ʘ ʧʽʩʣʷ ʮʴʦʛʦ ʧʨʦʮʝʩ 

ʟʥʦʚʫ ʧʨʦʭʦʜʠʪʴ ʩʪʘʥʜʘʨʪʥʽ ʧʝʨʝʚʽʨʢʠ. ʅʘʚʽʪʴ ʧʽʩʣʷ ʚʭʦʜʫ ʢʦʨʠʩʪʫʚʘʯʘ ʩʠʩʪʝʤʘ ʤʘʻ 

ʧʦʚʪʦʨʥʦ ʦʪʨʠʤʘʪʠ ʘʢʪʫʘʣʴʥʽ ʧʘʨʘʤʝʪʨʠ, ʘ ʧʦʪʽʤ ʧʝʨʝʚʽʨʠʪʠ ʾʭ ʜʣʷ ʟʘʚʝʨʰʝʥʥʷ 

ʧʽʜʛʦʪʦʚʢʠ ʟʘʧʫʩʢʫ ʛʝʥʝʨʘʮʽʾ. 

ʂʣʶʯʦʚʠʤ ʢʨʦʢʦʤ ʧʝʨʝʜ ʟʘʧʫʩʢʦʤ ʛʝʥʝʨʘʮʽʾ ʻ ʧʝʨʝʚʽʨʢʘ ʜʦʩʪʫʧʫ ʜʦ ʛʝʥʝʨʘʮʽ,ʾ 

ʚʢʣʶʯʘʶʯʠ ʧʽʜʧʠʩʢʫ ʪʘ ʙʝʟʢʦʰʪʦʚʥʫ ʛʝʥʝʨʘʮʽʶ. ʉʠʩʪʝʤʘ ʨʝʟʝʨʚʫʻ ʜʦʩʪʫʧ ʪʘ 

ʧʝʨʝʭʦʜʠʪʴ ʜʦ ʟʘʚʜʘʥʥʷ ʩʘʤʦʾ ʛʝʥʝʨʘʮʽʾ, ʷʢʱʦ ʜʦʩʪʫʧ ʜʦʟʚʦʣʝʥʦ ʽ ʚʩʽ ʧʝʨʝʚʽʨʢʠ 

ʧʨʦʡʜʝʥʽ. ʗʢʱʦ ʢʦʨʠʩʪʫʚʘʯ ʚʠʯʝʨʧʘʚ ʙʝʟʢʦʰʪʦʚʥʫ ʛʝʥʝʨʘʮʽʶ, ʩʠʩʪʝʤʘ ʧʨʦʧʦʥʫʻ 

ɺʠʢʦʥʘʥʥʷ pipeline ʛʝʥʝʨʘʮʽʾ

ʂʦʨʠʩʪʫʚʘʯ ʟʘʧʫʩʢʘʻ ʛʝʥʝʨʘʮʽʶ ʛʨʠ

ʆʪʨʠʤʘʪʠ ʧʘʨʘʤʝʪʨʠ ʛʨʠ

ʇʝʨʝʚʽʨʠʪʠ ʚʭʽʜʥʽ ʧʘʨʘʤʝʪʨʠ

ʇʘʨʘʤʝʪʨʠ
ʢʦʨʝʢʪʥʽ?

ʇʝʨʝʚʽʨʠʪʠ ʜʦʩʪʫʧ ʜʦ ʛʝʥʝʨʘʮʽʾ

ʪʘʢ

ʇʦʢʘʟʘʪʠ ʧʦʤʠʣʢʫ ʚʘʣʽʜʘʮʽʾ
ʥʽ ʂʦʨʠʩʪʫʚʘʯ

ʢʦʨʠʛʫʻ ʧʘʨʘʤʝʪʨʠ
ʛʨʠ

ɼʦʩʪʫʧ
ʜʦʟʚʦʣʝʥʦ?

ɿʘʨʝʟʝʨʚʫʚʘʪʠ ʜʦʩʪʫʧ

ʪʘʢ

ʂʦʨʠʩʪʫʚʘʯ
ʘʚʪʦʨʠʟʦʚʘʥʠʡ?

ʥʽ
ʇʦʢʘʟʘʪʠ ʬʦʨʤʫ ʘʚʪʦʨʠʟʘʮʽʾ

ʥʽ

ʂʦʨʠʩʪʫʚʘʯ
ʘʚʪʦʨʠʟʫʚʘʚʩʷ?

ʪʘʢ

ʪʘʢ

ʇʦʚʝʨʥʫʪʠ
ʢʦʨʠʩʪʫʚʘʯʘ ʜʦ

ʬʦʨʤʠ
ʩʪʚʦʨʝʥʥʷ ʛʨʠ

ʇʦʢʘʟʘʪʠ ʚʘʨʽʘʥʪʠ
ʦʧʣʘʪʠ ʘʙʦ ʧʽʜʧʠʩʢʠ

ʥʽ
ʂʦʨʠʩʪʫʚʘʯ
ʦʙʨʘʚ ʦʧʣʘʪʫ?

ʥʽ

ʇʝʨʝʡʪʠ ʜʦ ʦʧʣʘʪʠʆʧʣʘʪʫ
ʧʽʜʪʚʝʨʜʞʝʥʦ?

ʥʽ

ʆʥʦʚʠʪʠ ʜʦʩʪʫʧ
ʜʦ ʛʝʥʝʨʘʮʽʾ

ʪʘʢ

ʉʪʚʦʨʠʪʠ ʟʘʚʜʘʥʥʷ ʛʝʥʝʨʘʮʽʾ

ʉʪʚʦʨʠʪʠ ʝʪʘʧʠ ʛʝʥʝʨʘʮʽʾ

ʇʝʨʝʜʘʪʠ ʟʘʚʜʘʥʥʷ ʚ ʯʝʨʛʫ

ɿʘʚʜʘʥʥʷ
ʧʝʨʝʜʘʥʦ
ʚ ʯʝʨʛʫ?

ɿʚʽʣʴʥʠʪʠ
ʟʘʨʝʟʝʨʚʦʚʘʥʠʡ

ʜʦʩʪʫʧ

ʇʦʟʥʘʯʠʪʠ
ʛʝʥʝʨʘʮʽʶ ʷʢ
FAILED

ʇʦʢʘʟʘʪʠ
ʧʦʚʽʜʦʤʣʝʥʥʷ
ʧʨʦ ʧʦʤʠʣʢʫ
ʛʝʥʝʨʘʮʽʾ

ʥʽ

ʇʦʢʘʟʘʪʠ ʩʪʦʨʽʥʢʫ
ʩʪʘʪʫʩʫ ʛʝʥʝʨʘʮʽʾ

ʪʘʢ

ʆʪʨʠʤʘʪʠ ʟʘʚʜʘʥʥʷ ʟ
ʯʝʨʛʠ

ʇʝʨʝʚʝʩʪʠ ʛʝʥʝʨʘʮʽʶ
ʫ ʩʪʘʥ PROCESSING

ʉʬʦʨʤʫʚʘʪʠ
ʢʦʥʮʝʧʮʽʶ
ʛʨʠ

ʉʧʨʦʻʢʪʫʚʘʪʠ
ʤʝʭʘʥʽʢʫ ʛʨʠ

ʉʬʦʨʤʫʚʘʪʠ
ʧʨʘʚʠʣʘ ʪʘ
ʦʧʠʩ ʛʨʠ

ʇʽʜʛʦʪʫʚʘʪʠ
ʢʦʤʧʦʥʝʥʪʠ
ʽ ʢʘʨʪʢʠ

ɿʛʝʥʝʨʫʚʘʪʠ
ʚʽʟʫʘʣʴʥʽ
ʤʘʪʝʨʽʘʣʠ
ʢʘʨʪʦʢ

ʇʦʙʫʜʫʚʘʪʠ
ʽʛʨʦʚʝ ʧʦʣʝ
ʪʘ ʤʘʢʝʪʠ

ɿʽʙʨʘʪʠ
ʬʽʥʘʣʴʥʠʡ
ʧʘʢʝʪ ʛʨʠ

ɽʪʘʧ
ʚʠʢʦʥʘʥʦ
ʫʩʧʽʰʥʦ?

ʪʘʢ
ɽʪʘʧ

ʚʠʢʦʥʘʥʦ
ʫʩʧʽʰʥʦ?

ɿʘʬʽʢʩʫʚʘʪʠ ʘʢʪʠʚʥʠʡ ʝʪʘʧ ʧʦʤʠʣʢʠ

ʥʽ

ʪʘʢ ɽʪʘʧ
ʚʠʢʦʥʘʥʦ
ʫʩʧʽʰʥʦ?

ʥʽʥʽ

ʪʘʢ

ɽʪʘʧ
ʚʠʢʦʥʘʥʦ
ʫʩʧʽʰʥʦ?

ʪʘʢ

ʥʽ

ɽʪʘʧ
ʚʠʢʦʥʘʥʦ
ʫʩʧʽʰʥʦ?

ʥʽ

ɽʪʘʧ
ʚʠʢʦʥʘʥʦ
ʫʩʧʽʰʥʦ?

ʪʘʢ
ʪʘʢ

ʥʽ

ʆʪʨʠʤʘʪʠ ʬʽʥʘʣʴʥʠʡ
ʨʝʟʫʣʴʪʘʪ ʛʝʥʝʨʘʮʽʾ

ɽʪʘʧ
ʚʠʢʦʥʘʥʦ
ʫʩʧʽʰʥʦ?

ʥʽ

ʪʘʢ

ɿʙʝʨʝʛʪʠ ʛʦʪʦʚʫ ʛʨʫɿʙʝʨʝʛʪʠ ʤʘʪʝʨʽʘʣʠ ʛʨʠʉʧʠʩʘʪʠ ʟʘʨʝʟʝʨʚʦʚʘʥʠʡ ʜʦʩʪʫʧʇʦʟʥʘʯʠʪʠ ʛʝʥʝʨʘʮʽʶ ʷʢ COMPLETED

ʇʦʢʘʟʘʪʠ ʨʝʟʫʣʴʪʘʪ ʛʝʥʝʨʘʮʽʾ

ʂʦʨʠʩʪʫʚʘʯ ʧʝʨʝʛʣʷʜʘʻ ʛʦʪʦʚʫ ʛʨʫ

ɿʘʧʨʦʧʦʥʫʚʘʪʠ ʧʦʚʪʦʨʥʠʡ ʟʘʧʫʩʢ ʟ
ʧʦʧʝʨʝʜʥʽʤʠ ʧʘʨʘʤʝʪʨʘʤʠ
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ʚʘʨʽʘʥʪʠ ʦʧʣʘʪʠ ʘʙʦ ʧʽʜʧʠʩʢʠ. ʇʨʠ ʧʽʜʪʚʝʨʜʞʝʥʥʽ ʦʧʣʘʪʠ ʩʠʩʪʝʤʘ ʦʥʦʚʣʶʻ ʧʨʘʚʘ 

ʜʦʩʪʫʧʫ ʪʘ ʟʥʦʚʫ ʟʜʽʡʩʥʶʻ ʧʝʨʝʚʽʨʢʫ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʟʘʙʝʟʧʝʯʫʻ ʟʘʧʫʩʢ ʛʝʥʝʨʘʮʽʾ 

ʪʽʣʴʢʠ ʧʽʩʣʷ ʬʘʢʪʠʯʥʦʛʦ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʧʨʘʚʘ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʩʫʨʩʽʚ ʚʝʙʩʝʨʚʽʩʫ. 

ʅʘʩʪʫʧʥʠʡ ʝʪʘʧ ʧʽʩʣʷ ʧʝʨʝʚʽʨʢʠ ʜʦʩʪʫʧʫ ʜʦ ʛʝʥʝʨʘʮʽ ʾʪʘ ʨʝʟʝʨʚʫʚʘʥʥʷ ï ʮʝ 

ʩʪʚʦʨʝʥʥʷ ʟʘʚʜʘʥʥʷ ʛʝʥʝʨʘʮʽʾ ʪʘ ʝʪʘʧʽʚ ʾʾ ʚʠʢʦʥʘʥʥʷ. ʇʝʨʝʜʘʚʘʥʥʷ ʟʘʚʜʘʥʥʷ ʫ ʯʝʨʛʫ 

ʟʘʧʫʩʢʘʻ ʥʦʚʫ ʧʝʨʝʚʽʨʢʫ. ʗʢ ʧʦʢʘʟʘʥʦ ʥʘ ʜʽʘʛʨʘʤʽ, ʮʷ ʧʝʨʝʚʽʨʢʘ ʧʦʪʨʽʙʥʘ ʜʣʷ 

ʚʠʟʥʘʯʝʥʥʷ, ʯʠ ʫʩʧʽʰʥʦ ʧʝʨʝʜʘʥʦ ʮʝ ʟʘʚʜʘʥʥʷ ʫ ʯʝʨʛʫ. ʗʢʱʦ ʥʽʯʦʛʦ ʥʝ ʧʝʨʝʜʘʣʦʩʴ, 

ʪʦ ʟʘʨʝʟʝʨʚʦʚʘʥʠʡ ʜʦʩʪʫʧ ʟʚʽʣʴʥʷʻʪʴʩʷ, ʘ ʛʝʥʝʨʘʮʽʷ ʦʪʨʠʤʫʻ ʩʪʘʪʫʩ FAILED. 

ʂʦʨʠʩʪʫʚʘʯ ʪʝʞ ʦʪʨʠʤʫʻ ʧʦʚʽʜʦʤʣʝʥʥʷ ʧʨʦ ʧʦʤʠʣʢʫ. ɺʨʘʭʦʚʫʶʯʠ ʮʝ, ʩʠʩʪʝʤʘ 

ʟʘʧʦʙʽʛʘʻ ʩʠʪʫʘʮʽ,ʾ ʢʦʣʠ ʜʦʩʪʫʧ ʚʪʨʘʯʝʥʦ, ʘ ʥʘʩʧʨʘʚʜʽ ʧʨʦʮʝʩ ʛʝʥʝʨʘʮʽʾ ʥʘʚʽʪʴ ʥʝ 

ʧʦʯʘʚʩʷ. ʊʘʢʽ ʚʠʧʘʜʢʠ ʦʜʨʘʟʫ ʧʝʨʝʭʦʧʣʶʶʪʴʩʷ, ʘ ʢʦʨʠʩʪʫʚʘʯ ʥʝ ʚʠʪʨʘʯʘʻ ʤʘʨʥʦ 

ʩʚʦʾ ʢʨʝʜʠʪʠ ʜʣʷ ʟʘʧʫʩʢʫ ʥʦʚʠʭ ʽʛʦʨ. 

ʇʽʩʣʷ ʪʦʛʦ ʷʢ ʟʘʚʜʘʥʥʷ ʧʦʪʨʘʧʠʣʦ ʚ ʯʝʨʛʫ, ʢʦʨʠʩʪʫʚʘʯ ʤʦʞʝ ʧʝʨʝʛʣʷʜʘʪʠ 

ʩʪʦʨʽʥʢʫ ʩʪʘʪʫʩʫ ʛʝʥʝʨʘʮʽʾ, ʜʝ ʜʝʤʦʥʩʪʨʫʶʪʴʩʷ ʘʢʪʫʘʣʴʥʽ ʝʪʘʧʠ ʪʘ ʭʽʜ ʨʦʙʦʪʠ 

ʩʠʩʪʝʤʠ. ʋ ʪʦʡ ʯʘʩ worker-ʤʦʜʫʣʴ ʦʪʨʠʤʫʻ ʟʘʚʜʘʥʥʷ ʟ ʯʝʨʛʠ ʪʘ ʧʝʨʝʚʦʜʠʪʴ 

ʛʝʥʝʨʘʮʽʶ ʫ ʩʪʘʥ PROCESSING. ʎʝ ʻ ʧʦʯʘʪʢʦʤ ʦʩʥʦʚʥʦʛʦ ʘʣʛʦʨʠʪʤʫ, ʘ ʩʘʤʝ 

ʚʠʢʦʥʘʥʥʷ pipeline ʛʝʥʝʨʘʮʽʾ. ɺʽʥ ʻ ʥʘʡʩʢʣʘʜʥʽʰʠʤ ʽ ʥʘʡʪʨʠʚʘʣʽʰʠʤ ʝʪʘʧʦʤ, ʷʢʠʡ 

ʧʦʜ̒ʥʫʻ ʫ ʩʦʙʽ ʧʦʩʣʽʜʦʚʥʽ ʢʨʦʢʠ. 

ʇʝʨʰʽ ʜʚʘ ʚʘʞʣʠʚʽ ʢʨʦʢʠ, ʷʢ ̔ʨʦʙʠʪʴ ʩʠʩʪʝʤʘ ï ʬʦʨʤʫʚʘʥʥʷ ʢʦʥʮʝʧʮʽʾ ʛʨʠ, ʧʽʜ 

ʯʘʩ ʷʢʦʛʦ ʚʠʟʥʘʯʘʻʪʴʩʷ ʾʾ ʤʝʭʘʥʽʯʥʘ ʦʩʥʦʚʘ, ʧʽʩʣʷ ʯʦʛʦ ʪʨʝʪʽʤ ʢʨʦʢʦʤ ʩʪʘʻ 

ʬʦʨʤʫʚʘʥʥʷ ʧʨʘʚʠʣ ʛʨʠ ʪʘ ʾʾ ʦʧʠʩ. ʏʝʪʚʝʨʪʠʡ ʢʨʦʢ ʫ pipeline ï ʧʽʜʛʦʪʦʚʢʘ 

ʢʦʤʧʦʥʝʥʪʽʚ ʽ ʢʘʨʪʦʢ. ʇôʷʪʠʤ ʽ ʜʫʞʝ ʯʫʪʣʠʚʠʤ ʢʨʦʢʦʤ ʻ ʛʝʥʝʨʘʮʽʷ ʚʽʟʫʘʣʴʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ ʟʽ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʜʠʬʫʟʽʡʥʦʾ ʤʦʜʝʣʽ ʪʘ ʢʝʨʫʚʘʥʥʷʤ ʭʦʜʦʤ ʚʠʢʦʥʘʥʥʷ. 

ʐʦʩʪʠʤ ʢʨʦʢʦʤ ʚʠʩʪʫʧʘʻ ʧʦʙʫʜʦʚʘ ʽʛʨʦʚʦʛʦ ʧʦʣʷ ʟ ʤʘʢʝʪʘʤʠ, ʘ ʦʩʪʘʥʥʽʤ ʢʨʦʢʦʤ ʻ 

ʟʙʽʨʢʘ ʬʽʥʘʣʴʥʦʛʦ ʧʘʢʝʪʫ ʛʨʠ, ʷʢʠʡ ʟʘʚʝʨʰʫʻ pipeline. ʅʘ ʢʦʞʥʦʤʫ ʝʪʘʧʽ 

ʧʝʨʝʜʙʘʯʝʥʦ ʧʝʨʝʚʽʨʢʫ ʥʘ ʫʩʧʽʰʥʽʩʪʴ ʚʠʢʦʥʘʥʥʷ. ʋ ʚʠʧʘʜʢʫ ʫʩʧʽʰʥʦʛʦ ʟʘʚʝʨʰʝʥʥʷ, 

ʩʠʩʪʝʤʘ ʧʝʨʝʭʦʜʠʪʴ ʜʘʣʽ. ɸʣʝ ʷʢʱʦ ʚʠʥʠʢʣʘ ʷʢʘʩʴ ʧʨʦʙʣʝʤʘ ʥʘ ʙʫʜʴ-ʷʢʦʤʫ ʢʨʦʮʽ, 

ʩʠʩʪʝʤʘ ʬʽʢʩʫʻ ʘʢʪʠʚʥʠʡ ʝʪʘʧ ʧʦʤʠʣʢʠ, ʧʽʩʣʷ ʯʦʛʦ ʟʚʽʣʴʥʷʻʪʴʩʷ ʟʘʨʝʟʝʨʚʦʚʘʥʠʡ 

ʜʦʩʪʫʧ, ʘ ʛʝʥʝʨʘʮʽʷ ʦʪʨʠʤʫʻ ʩʪʘʪʫʩ FAILED. 
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ʊʘʢʝ ʨʽʰʝʥʥʷ ʜʘʻ ʧʨʦʟʦʨʽʩʪʴ ʫ ʨʦʙʦʪʽ ʩʠʩʪʝʤʠ, ʘ ʧʦʤʠʣʢʘ ʥʝ ʟʘʣʠʰʘʻʪʴʩʷ 

ʧʨʠʭʦʚʘʥʦʶ ʚʩʝʨʝʜʠʥʽ pipeline. ʉʠʩʪʝʤʘ ʦʙʦʚô̫ ʟʢʦʚʦ ʬʽʢʩʫʻ, ʥʘ ʷʢʦʤʫ ʩʘʤʝ ʝʪʘʧʽ 

ʚʠʥʠʢʣʘ ʧʦʤʠʣʢʘ, ʘ ʢʦʨʠʩʪʫʚʘʯ ʦʪʨʠʤʫʻ ʧʦʚʽʜʦʤʣʝʥʥʷ, ʱʦ ʟʘʚʝʨʰʝʥʥʷ ʻ ʥʝʚʜʘʣʠʤ. 

ʇʦʚʪʦʨʥʠʡ ʟʘʧʫʩʢ ʟ ʧʦʧʝʨʝʜʥʽʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʜʘʻ ʟʤʦʛʫ ʱʝ ʨʘʟ ʚʠʢʦʥʘʪʠ 

ʛʝʥʝʨʘʮʽʶ, ʘ ʢʨʝʜʠʪ ʟʘ ʥʝʚʜʘʣʫ ʩʧʨʦʙʫ ʥʝ ʩʧʠʩʫʻʪʴʩʷ ʟ ʢʦʨʠʩʪʫʚʘʯʘ. 

ʋ ʨʘʟʽ ʫʩʧʽʰʥʦʛʦ ʚʠʢʦʥʘʥʥʷ ʚʩʽʭ ʝʪʘʧʽʚ, ʩʠʩʪʝʤʘ ʦʪʨʠʤʫʻ ʬʽʥʘʣʴʥʠʡ 

ʨʝʟʫʣʴʪʘʪ. ɻʦʪʦʚʘ ʛʨʘ ʟʙʝʨʽʛʘʻʪʴʩʷ ʚ ʙʘʟʽ ʜʘʥʠʭ. ɿʘʨʝʟʝʨʚʦʚʘʥʠʡ ʜʦʩʪʫʧ ʩʧʠʩʫʻʪʴʩʷ 

ʽ ʛʝʥʝʨʘʮʽʷ ʦʪʨʠʤʫʻ ʩʪʘʪʫʩ COMPLETED. ʅʘ ʧʨʘʢʪʠʮʽ ʮʝ ʦʟʥʘʯʘʻ, ʱʦ ʜʦʩʪʫʧ 

ʚʠʪʨʘʯʘʻʪʴʩʷ ʚʠʢʣʶʯʥʦ ʧʽʩʣʷ ʦʪʨʠʤʘʥʥʷ ʩʬʦʨʤʦʚʘʥʦʛʦ ʨʝʟʫʣʴʪʘʪʫ ʪʘ ʫʩʧʽʰʥʦʛʦ 

ʟʙʝʨʝʞʝʥʥʷ. ɼʣʷ ʢʦʨʠʩʪʫʚʘʯʘ ʪʘʢʠʡ ʧʽʜʭʽʜ ʜʘʻ ʥʘʜʽʡʥʽʩʪʴ, ʘ ʜʣʷ ʩʠʩʪʝʤʠ 

ʢʝʨʦʚʘʥʽʩʪʴ. ʆʩʦʙʣʠʚʦ ʚʘʞʣʠʚʦ ʮʝ ʟʘʙʝʟʧʝʯʠʪʠ ʯʝʨʝʟ ʪʦʡ ʬʘʢʪ, ʱʦ ʫ ʚʝʙʩʝʨʚʽʩʽ ʻ 

ʧʣʘʪʥʽ ʛʝʥʝʨʘʮʽʾ. ʆʩʥʦʚʥʽ ʝʪʘʧʠ pipeline ʪʘ ʾʭ ʧʨʠʟʥʘʯʝʥʥʷ ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣʠʮʽ 3.3, 

ʱʦ ʜʦʧʦʤʦʞʝ ʫʟʘʛʘʣʴʥʠʪʠ ʪʘ ʙʽʣʴʰ ʧʨʦʩʪʦ ʟʨʦʟʫʤʽʪʠ ʦʩʥʦʚʥʽ ʝʪʘʧʠ ʚ ʛʝʥʝʨʘʮʽʾ, ʷʢʽ 

ʟʘʩʪʦʩʦʚʫʻ ʩʠʩʪʝʤʘ. 

ʊʘʙʣʠʮʷ 3.3 ï ʆʩʥʦʚʥʽ ʝʪʘʧʠ pipeline ʛʝʥʝʨʘʮʽʾ ʥʘʩʪʽʣʴʥʦʾ ʛʨʠ 

ɽʪʘʧ ʇʨʠʟʥʘʯʝʥʥʷ ʈʝʟʫʣʴʪʘʪ ʝʪʘʧʫ 

CONCEPT ʌʦʨʤʫʚʘʥʥʷ ʢʦʥʮʝʧʮʽʾ ʛʨʠ 
ʊʝʤʘʪʠʯʥʘ ʦʩʥʦʚʘ 

ʤʘʡʙʫʪʥʴʦʾ ʛʨʠ 

MECHANICS ʌʽʢʩʘʮʽʷ ʛʦʪʦʚʥʦʩʪʽ ʤʝʭʘʥʽʯʥʦʛʦ ʢʘʨʢʘʩʘ 
ɹʘʟʦʚʘ ʣʦʛʽʢʘ ʜʽʡ, ʨʝʩʫʨʩʽʚ ʽ 

ʚʟʘʻʤʦʜʽʾ 

RULES ʌʦʨʤʫʚʘʥʥʷ ʧʨʘʚʠʣ ʪʘ ʦʧʠʩʫ ʛʨʠ 
ʇʨʘʚʠʣʘ ʛʨʠ ʽ ʪʝʢʩʪʦʚʠʡ 

ʦʧʠʩ ʨʝʟʫʣʴʪʘʪʫ 

COMPONENTS ʇʽʜʛʦʪʦʚʢʘ ʢʦʤʧʦʥʝʥʪʽʚ ʽ ʢʘʨʪʦʢ ʅʘʙʽʨ ʽʛʨʦʚʠʭ ʢʦʤʧʦʥʝʥʪʽʚ 

IMAGES ɻʝʥʝʨʘʮʽʷ ʚʽʟʫʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʢʘʨʪʦʢ 
ɿʦʙʨʘʞʝʥʥʷ ʪʘ ʬʘʡʣʠ 

ʢʘʨʪʢʦʚʠʭ ʤʘʪʝʨʽʘʣʽʚ 

VALIDATION  
ʌʦʨʤʫʚʘʥʥʷ ʽʛʨʦʚʦʛʦ ʧʦʣʷ ʪʘ ʧʦʚôʷʟʘʥʠʭ 

ʤʘʢʝʪʽʚ 

ʇʦʣʝ, ʤʘʢʝʪʠ ʪʘ ʫʟʛʦʜʞʝʥʠʡ 

ʚʽʟʫʘʣʴʥʠʡ ʥʘʙʽʨ 

ASSEMBLY ɿʙʽʨʢʘ ʬʽʥʘʣʴʥʦʛʦ ʧʘʢʝʪʘ ʛʨʠ 
ɻʦʪʦʚʠʡ ʨʝʟʫʣʴʪʘʪ ʛʝʥʝʨʘʮʽʾ 

ʪʘ ʝʢʩʧʦʨʪʥʠʡ ʧʘʢʝʪ 

ʇʽʜ ʯʘʩ ʝʪʘʧʫ CONCEPT ʩʠʩʪʝʤʘ ʦʙʠʨʘʻ ʤʝʭʘʥʽʯʥʫ ʦʩʥʦʚʫ, ʙʫʜʫʻ ʤʝʭʘʥʽʯʥʠʡ 

ʢʘʨʢʘʩ ʛʨʠ ʪʘ ʬʦʨʤʫʻ ʪʝʤʘʪʠʯʥʝ ʥʘʧʦʚʥʝʥʥʷ. ʅʘʩʪʫʧʥʠʡ ʩʪʘʪʫʩ MECHANICS 
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ʬʽʢʩʫʻ ʛʦʪʦʚʥʽʩʪʴ ʩʬʦʨʤʦʚʘʥʦʾ ʤʝʭʘʥʽʯʥʦʾ ʩʪʨʫʢʪʫʨʠ ʫ ʟʘʛʘʣʴʥʦʤʫ ʧʨʦʛʨʝʩʽ 

ʛʝʥʝʨʘʮʽʾ. ʂʨʦʢ VALIDATION  ï ʢʦʥʪʨʦʣʴʦʚʘʥʠʡ ʝʪʘʧ ʧʽʩʣʷ ʩʪʚʦʨʝʥʥʷ ʢʘʨʪʢʦʚʠʭ 

ʤʘʪʝʨʽʘʣʽʚ, ʷʢʠʡ ʧʦʪʨʽʙʥʦ ʚʠʟʥʘʯʠʪʠ ʥʝ ʷʢ ʟʚʠʯʘʡʥʫ ʧʝʨʝʚʽʨʢʫ ʧʨʘʚʠʣ. ʋ ʩʠʩʪʝʤʽ 

ʚʽʥ ʧʦʚôʷʟʘʥʠʡ ʽʟ ʧʦʙʫʜʦʚʦʶ ʽʛʨʦʚʦʛʦ ʧʦʣʷ ʪʘ ʬʦʨʤʫʚʘʥʥʷʤ ʤʘʢʝʪʽʚ. ʎʝ ʦʟʥʘʯʘʻ, ʱʦ 

ʥʘ ʮʴʦʤʫ ʝʪʘʧʽ ʩʠʩʪʝʤʘ ʬʦʨʤʫʻ ʽʛʨʦʚʝ ʧʦʣʝ ʪʘ ʧʦʚôʷʟʘʥʽ ʟ ʥʠʤ ʤʘʢʝʪʠ ʥʘ ʦʩʥʦʚʽ ʚʞʝ 

ʧʽʜʛʦʪʦʚʣʝʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. 

ɸʣʛʦʨʠʪʤ ʥʝ ʟʚʦʜʠʪʴʩʷ ʜʦ ʦʜʥʦʛʦ ʟʘʧʠʪʫ ʜʦ ʤʦʚʥʦʾ ʤʦʜʝʣʽ, ʽʥʘʢʰʝ ʮʝ ʙʫʚ ʙʠ 

ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʠʡ ʥʘʙʽʨ ʨʦʟʨʽʟʥʝʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. ɻʝʥʝʨʘʮʽʷ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʢʽʣʴʢʦʭ 

ʢʦʥʪʨʦʣʴʦʚʘʥʠʭ ʝʪʘʧʽʚ, ʜʝ ʢʦʞʝʥ ʝʪʘʧ ʤʘʻ ʩʚʦʻ ʧʨʠʟʥʘʯʝʥʥʷ ʽ ʨʝʟʫʣʴʪʘʪ. ʎʝ ʜʘʻ 

ʩʠʩʪʝʤʽ ʤʦʞʣʠʚʽʩʪʴ ʥʝ ʣʠʰʝ ʨʦʟʨʦʙʠʪʠ ʪʝʢʩʪʦʚʫ ʢʦʥʮʝʧʮʽʶ, ʘʣʝ ʡ ʟʘʚʝʨʰʠʪʠ ʾʾ ʫ 

ʚʠʛʣʷʜʽ ʧʦʚʥʦʛʦ ʥʘʙʦʨʫ ʜʣʷ ʛʨʠ. 

ʆʪʞʝ, ʘʣʛʦʨʠʪʤ ʛʝʥʝʨʘʮʽʾ ʧʦʙʫʜʦʚʘʥʦ ʷʢ ʢʝʨʦʚʘʥʠʡ ʘʩʠʥʭʨʦʥʥʠʡ pipeline. 

ʇʽʩʣʷ ʚʠʟʥʘʯʝʥʥʷ ʘʣʛʦʨʠʪʤʫ ʜʦʮʽʣʴʥʦ ʧʝʨʝʡʪʠ ʜʦ ʤʦʜʝʣʶʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʧʦʪʦʢʽʚ, ʦʩʢʽʣʴʢʠ ʩʘʤʝ ʚʦʥʠ ʧʦʢʘʟʫʶʪʴ, ʷʢ ʧʽʜ ʯʘʩ ʛʝʥʝʨʘʮʽʾ ʚʟʘʻʤʦʜʽʶʪʴ 

ʢʦʨʠʩʪʫʚʘʯ, ʢʣʽʻʥʪʩʴʢʘ ʯʘʩʪʠʥʘ, backend, ʯʝʨʛʘ, worker ʪʘ ʽʥʰʽ ʢʦʤʧʦʥʝʥʪʠ ʩʠʩʪʝʤʠ. 

3.3 ʄʦʜʝʣʶʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʧʦʪʦʢʽʚ ʧʽʜ ʯʘʩ ʛʝʥʝʨʘʮʽʾ ʛʨʠ 

ʇʽʩʣʷ ʚʠʟʥʘʯʝʥʥʷ ʘʣʛʦʨʠʪʤʫ ʱʝ ʦʜʥʠʤ ʚʘʞʣʠʚʠʤ ʝʪʘʧʦʤ ʧʨʦʻʢʪʫʚʘʥʥʷ 

ʚʝʙʩʝʨʚʽʩʫ ʻ ʤʦʜʝʣʶʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʧʦʪʦʢʽʚ ʧʽʜ ʯʘʩ ʛʝʥʝʨʘʮʽʾ ʛʨʠ. ɺʘʞʣʠʚʦ 

ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʪʠ ʥʝ ʣʠʰʝ ʧʦʩʣʽʜʦʚʥʽʩʪʴ, ʘʣʝ ʡ ʦʙʤʽʥ ʽʥʬʦʨʤʘʮʽʻʶ ʤʽʞ ʨʽʟʥʠʤʠ 

ʯʘʩʪʠʥʘʤʠ ʩʠʩʪʝʤʠ. ʆʜʥʦʛʦ ʤʦʜʫʣʷ ʥʝʜʦʩʪʘʪʥʴʦ, ʱʦʙ ʩʪʚʦʨʠʪʠ ʽʛʨʦʚʠʡ ʢʦʥʪʝʥʪ ʜʣʷ 

ʥʘʩʪʽʣʴʥʦʾ ʛʨʠ. ɺʟʘʻʤʦʜʽʷ ʻ ʥʝʦʙʭʽʜʥʦʶ ʤʽʞ frontend, backend, ʙʘʟʦʶ ʜʘʥʠʭ, ʯʝʨʛʦʶ 

ʟʘʜʘʯ, worker-ʧʨʦʮʝʩʦʤ, ʩʝʨʚʽʩʘʤʠ ʐɯ, ʨʝʥʜʝʨʠʥʛʦʤ ʪʘ ʬʘʡʣʦʚʠʤ ʩʭʦʚʠʱʝʤ. 

ɼʽʘʛʨʘʤʘ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʜʦʙʨʝ ʜʝʤʦʥʩʪʨʫʻ ʚʟʘʻʤʦʜʽʶ ʤʽʞ ʮʠʤʠ 

ʢʦʤʧʦʥʝʥʪʘʤʠ ʩʠʩʪʝʤʠ. ɺʽʜʦʙʨʘʞʘʶʪʴʩʷ ʣʽʥʽʾ ʞʠʪʪʷ, ʧʦʨʷʜʦʢ ʧʦʚʽʜʦʤʣʝʥʴ, 

ʧʝʨʝʜʘʥʽ ʜʘʥʽ ʪʘ ʨʝʟʫʣʴʪʘʪʠ, ʷʢʽ ʧʦʚʝʨʪʘʶʪʴʩʷ ʧʽʩʣʷ ʢʦʞʥʦʛʦ ʝʪʘʧʫ. ɼʣʷ 

ʯʠʪʘʙʝʣʴʥʦʩʪʽ ʪʘ ʫʥʠʢʥʝʥʥʷ ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ ʩʢʣʘʜʥʠʡ ʧʨʦʮʝʩ ʛʝʥʝʨʘʮʽ ʾʧʦʜʽʣʝʥʦ 

ʥʘ ʥʘʩʪʫʧʥʽ ʯʘʩʪʠʥʠ: ʟʘʧʫʩʢ ʛʝʥʝʨʘʮʽʾ ʪʘ ʧʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʽ ʫ ʯʝʨʛʫ, ʚʠʢʦʥʘʥʥʷ 

pipeline, ʦʪʨʠʤʘʥʥʷ ʛʦʪʦʚʦʛʦ ʨʝʟʫʣʴʪʘʪʫ ʪʘ ʡʦʛʦ ʚʽʜʦʙʨʘʞʝʥʥʷ. ʅʘ ʨʠʩ. 3.5 ʥʘʚʝʜʝʥʦ 

ʧʝʨʰʫ ʜʽʘʛʨʘʤʫ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʟʘʧʫʩʢʫ ʛʝʥʝʨʘʮʽʾ ʪʘ ʧʦʩʪʘʥʦʚʢʠ ʟʘʜʘʯʽ ʚ ʯʝʨʛʫ. 
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ʈʠʩʫʥʦʢ 3.5 ï ɼʽʘʛʨʘʤʘ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʟʘʧʫʩʢʫ ʛʝʥʝʨʘʮʽʾ, ʧʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʽ ʚ ʯʝʨʛʫ 

ʇʝʨʰʘ ʜʽʘʛʨʘʤʘ ʻ ʚʽʜʦʙʨʘʞʝʥʥʷʤ ʧʦʯʘʪʢʦʚʦʛʦ ʦʙʤʽʥʫ ʜʘʥʠʤʠ ʤʽʞ 

ʽʥʪʝʨʬʝʡʩʦʤ ʢʦʨʠʩʪʫʚʘʯʘ, backend, ʙʘʟʦʶ ʜʘʥʠʭ ʪʘ ʯʝʨʛʦʶ ʟʘʜʘʯ. ʉʧʦʯʘʪʢʫ frontend 

ʦʪʨʠʤʫʻ ʤʝʪʘʜʘʥʽ ʛʝʥʝʨʘʮʽʾ, ʜʦ ̫ ʢʠʭ ʚʭʦʜʷʪʴ ʨʝʞʠʤʠ, ʞʘʥʨʠ, ʪʦʥʠ ʪʘ ʧʝʨʝʣʽʢ ʝʪʘʧʽʚ 

ʛʝʥʝʨʘʮʽʾ. ɺʦʥʠ ʧʦʪʨʽʙʥʽ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʢʦʥʢʨʝʪʥʦʾ ʬʦʨʤʠ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʛʨʠ. 

ʅʘʩʪʫʧʥʠʤ ʢʨʦʢʦʤ ʧʽʩʣʷ ʟʘʧʦʚʥʝʥʥʷ ʬʦʨʤʠ ʚʠʩʪʫʧʘʻ ʬʦʨʤʫʚʘʥʥʷ ʪʽʣʘ ʟʘʧʠʪʫ 

ʥʘ ʛʝʥʝʨʘʮʽʶ, ʜʝ ʦʩʥʦʚʥʠʤʠ ʜʘʥʠʤʠ ʻ ʧʘʨʘʤʝʪʨʠ ʛʨʠ, ʧʨʦʬʽʣʽ ʛʨʘʚʮʽʚ ʪʘ ʜʦʜʘʪʢʦʚʽ 

ʧʦʙʘʞʘʥʥʷ ʛʨʘʚʮʽʚ. ɼʘʣʽ ʚʞʝ payload ʧʝʨʝʜʘʻʪʴʩʷ ʜʦ GenerationController, ʜʝ 

ʜʦʜʘʪʢʦʚʦ ʧʨʦʭʦʜʠʪʴ ʧʝʨʝʚʽʨʢʘ ʩʝʩʽʾ ʢʦʨʠʩʪʫʚʘʯʘ ʚʝʙʩʝʨʚʽʩʫ. 

ʂʦʣʠ ʧʝʨʝʚʽʨʢʘ ʚ ɹɼ ʧʨʦʭʦʜʠʪʴ ʫʩʧʽʰʥʦ, ʩʪʚʦʨʶʻʪʴʩʷ ʟʘʧʠʩ Generation. ʋ 

ʥʴʦʤʫ ʟʙʝʨʽʛʘʶʪʴʩʷ ʜʘʥʽ, ʪʘʢʽ ʷʢ ʩʪʘʪʫʩ QUEUED, ʧʦʯʘʪʢʦʚʠʡ ʧʨʦʛʨʝʩ ʪʘ ʚʭʽʜʥʽ 

ʧʘʨʘʤʝʪʨʠ ʛʨʠ ʫ ʬʦʨʤʘʪʽ JSON. ɼʣ̫ ʧʦʜʘʣʴʰʦʛʦ ʚʽʜʩʪʝʞʝʥʥʷ ʩʪʘʥʫ ʢʦʞʥʦʛʦ ʝʪʘʧʫ 

ʩʪʚʦʨʶʶʪʴʩʷ GenerationStep. 
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ʇʽʩʣʷ ʮʠʭ ʧʨʦʮʝʜʫʨ ʩʪʚʦʨʝʥʥʷ ʟʘʧʠʩʽʚ GenerationService ʧʝʨʝʜʘʻ ʟʘʜʘʯʫ ʚ 

BullMQ/Redis. ʆʩʦʙʣʠʚʽʩʪʶ ʮʴʦʛʦ ʧʨʦʮʝʩʫ ʻ ʪʝ, ʱʦ ʫ ʯʝʨʛʫ ʥʘʜʩʠʣʘʻʪʴʩʷ ʥʝ ʧʦʚʥʠʡ 

ʥʘʙʽʨ ʧʘʨʘʤʝʪʨʽʚ, ʘ ʣʠʰʝ ʢʦʨʦʪʢʽ job data: generationId. PostgreSQL ʟʙʝʨʽʛʘʻ ʧʦʚʥʽ 

ʜʘʥʽ. ʎʝ ʜʘʻ ʧʝʨʝʚʘʛʫ ʫ ʢʦʤʧʘʢʪʥʦʩʪʽ ʧʦʚʽʜʦʤʣʝʥʥʷ ʚ ʯʝʨʟʽ, ʘ ʙʘʟʘ ʜʘʥʠʭ ʻ ʦʩʥʦʚʥʠʤ 

ʜʞʝʨʝʣʦʤ ʩʪʘʥʫ ʛʝʥʝʨʘʮʽʾ. 

ʋ ʨʘʟʽ ʫʩʧʽʰʥʦʾ ʧʦʩʪʘʥʦʚʢʠ ʟʘʜʘʯʽ ʩʪʚʦʨʝʥʠʡ ʦʙôʻʢʪ Generation 

ʚʽʜʧʨʘʚʣʷʻʪʴʩʷ ʫ frontend ʚʽʜ GenerationService (backend). ʂʣʽʻʥʪʩʴʢʘ ʯʘʩʪʠʥʘ 

ʦʪʨʠʤʫʻ generationId ʪʘ ʧʝʨʝʭʦʜʠʪʴ ʥʘ ʩʪʦʨʽʥʢʫ ʩʪʘʪʫʩʫ, ʱʦ ʜʫʞʝ ʟʨʫʯʥʦ ʜʣʷ 

ʢʦʨʠʩʪʫʚʘʯʘ ʩʧʦʩʪʝʨʽʛʘʪʠ ʟʘ ʚʠʢʦʥʘʥʥʷʤ ʪʘ ʨʦʟʫʤʽʪʠ, ʥʘ ʷʢʦʤʫ ʝʪʘʧʽ ʛʝʥʝʨʘʮʽʷ. 

ɼʨʫʛʘ ʜʽʘʛʨʘʤʘ (ʨʠʩ. 3.6) ʧʦʢʘʟʫʻ ʽʥʬʦʨʤʘʮʽʡʥʠʡ ʦʙʤʽʥ ʧʽʜ ʯʘʩ ʪʨʠʚʘʣʦʾ 

ʛʝʥʝʨʘʮʽʾ. ɭ ʥʠʟʢʘ ʣʽʥʽʡ ʞʠʪʪʷ ʥʘ ʜʽʘʛʨʘʤʽ, ʘʣʝ ʦʩʥʦʚʥʘ ʣʽʥʽʷ ʥʘ ʮʴʦʤʫ ʝʪʘʧʽ ï 

GenerationWorker. ɺʽʥ ʦʪʨʠʤʫʻ ʟʘʜʘʯʫ ʟ ʯʝʨʛʠ ʪʘ ʚʠʢʦʥʫʻ ʦʩʥʦʚʥʫ ʪʘ ʥʘʡʪʨʠʚʘʣʽʰʫ 

ʦʙʨʦʙʢʫ. ʇʝʨʰʠʤ ʢʨʦʢʦʤ worker-ʤʦʜʫʣʷ ʻ ʦʪʨʠʤʘʥʥʷ generationId ʫ Redis ʯʝʨʝʟ 

BullMQ, ʧʽʩʣʷ ʯʦʛʦ ʚʽʥ ʟʚʝʨʪʘʻʪʴʩʷ ʜʦ ʙʘʟʠ ʜʘʥʠʭ ʽ ʯʠʪʘʻ ʟʘʧʠʩ ʛʝʥʝʨʘʮʽʾ, ʱʦ ʙʫʚ 

ʟʘʧʠʩʘʥʠʡ ʫ JSON-ʬʦʨʤʘʪʽ ʷʢ inputJson. ʗʢ ʪʽʣʴʢʠ ʮʽ ʧʨʦʮʝʜʫʨʠ ʟʨʦʙʣʝʥʽ, ʩʪʘʪʫʩ 

ʛʝʥʝʨʘʮʽʾ ʟʤʽʥʶʻʪʴʩʷ ʥʘ PROCESSING, ʘ ʚʭʽʜʥʽ ʜʘʥʽ ʧʝʨʝʜʘʶʪʴʩʷ ʜʘʣʽ. 
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ʋ ʮʽʡ ʜʽʘʛʨʘʤʽ ʧʦʢʘʟʘʥʦ ʦʩʥʦʚʥʠʡ ʽʥʬʦʨʤʘʮʽʡʥʠʡ ʧʦʪʽʢ ʜʘʥʠʭ ʙʝʟ ʥʘʜʤʽʨʥʦʾ 

ʜʝʪʘʣʽʟʘʮʽʾ, ʟʦʢʨʝʤʘ ʚʥʫʪʨʽʰʥʽʭ ʩʝʨʚʽʩʽʚ. ʌʘʢʪʠʯʥʝ ʚʠʢʦʥʘʥʥʷ ʛʝʥʝʨʘʮʽʾ ʤʽʩʪʠʪʴ 

ʥʘʙʘʛʘʪʦ ʙʽʣʴʰʝ ʜʦʧʦʤʽʞʥʠʭ ʦʧʝʨʘʮʽʡ. 

ʋʩʝʨʝʜʠʥʽ pipeline ʥʦʨʤʘʣʽʟʫʶʪʴʩʷ ʚʭʽʜʥʽ ʜʘʥʽ ʪʘ ʢʨʦʢ ʟʘ ʢʨʦʢʦʤ 

ʧʝʨʝʪʚʦʨʶʶʪʴʩʷ ʚ ʥʘʙʽʨ ʧʨʦʤʽʞʥʠʭ ʩʪʨʫʢʪʫʨ. ʌʦʨʤʫʚʘʥʥʷ GameSkeleton ʟʘʜʘʻ 

ʦʩʥʦʚʫ ʛʨʠ, ʘ ʩʘʤʝ ʨʝʩʫʨʩʠ, ʜʽʾ, ʟʦʥʠ, ʢʦʣʦʜʠ ʽ ʢʦʤʧʦʥʝʥʪʠ. ɼʣʷ ʫʟʛʦʜʞʝʥʥʷ ʥʘʟʚʠ, 

ʩʚʽʪʫ ʛʨʠ, ʩʪʠʣʶ, ʪʦʥʫ ʽ ʪʝʤʘʪʠʯʥʠʭ ʥʘʟʚ ʝʣʝʤʝʥʪʽʚ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʩʬʦʨʤʦʚʘʥʠʡ 

ThemePack ʥʘ ʦʩʥʦʚʽ ʧʘʨʘʤʝʪʨʽʚ ʢʦʨʠʩʪʫʚʘʯʘ ʽ ʢʘʨʢʘʩʘ. 

ʉʝʨʚʽʩʠ ʧʨʘʚʠʣ ʽ ʧʨʝʟʝʥʪʘʮʽʡʥʦʛʦ ʦʧʠʩʫ ʧʦʪʨʽʙʥʽ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʪʝʢʩʪʦʚʦʾ 

ʯʘʩʪʠʥʠ ʛʝʥʝʨʘʮʽʾ. ʈʝʟʫʣʴʪʘʪʘʤʠ ʩʪʘʶʪʴ RulesPack ʽ PresentationPack, ʷʢʽ ʤʽʩʪʷʪʴ 

ʧʨʘʚʠʣʘ, ʧʽʜʛʦʪʦʚʢʫ ʜʦ ʛʨʠ, ʧʦʷʩʥʝʥʥʷ ʜʽʡ ʛʨʘʚʮʽʚ, ʢʦʨʦʪʢʠʡ ʦʧʠʩ ʛʨʠ ʪʘ 

ʧʨʝʟʝʥʪʘʮʽʡʥʠʡ ʪʝʢʩʪ. ʇʨʠ ʮʴʦʤʫ ʧʨʘʚʠʣʘ ʬʦʨʤʫʶʪʴʩʷ ʧʨʦʛʨʘʤʥʦ ʥʘ ʦʩʥʦʚʽ 

ʤʝʭʘʥʽʯʥʦʛʦ ʢʘʨʢʘʩʘ ʽ ʪʝʤʠ ʛʨʠ, ʘ ʟʚʝʨʥʝʥʥʷ ʜʦ Ollama API ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ 

ʧʨʝʟʝʥʪʘʮʽʡʥʦʛʦ ʪʝʢʩʪʫ. ɼʦ ʤʦʚʥʦʾ ʤʦʜʝʣʽ ʧʝʨʝʜʘʻʪʴʩʷ ʟʘʟʜʘʣʝʛʽʜʴ ʧʽʜʛʦʪʦʚʣʝʥʠʡ 

ʢʦʥʪʝʢʩʪ. ʋ ʚʽʜʧʦʚʽʜʴ ʩʠʩʪʝʤʘ ʦʪʨʠʤʫʻ ʩʪʨʫʢʪʫʨʦʚʘʥʠʡ ʨʝʟʫʣʴʪʘʪ. ʗʢʱʦ ʚʽʜʧʦʚʽʜʴ 

ʻ ʥʝʢʦʨʝʢʪʥʦʶ, ʟʘʧʫʩʢʘʻʪʴʩʷ ʧʦʚʪʦʨʥʘ ʦʙʨʦʙʢʘ, ʘ ʢʦʣʠ ʧʨʠʜʘʪʥʦʛʦ ʨʝʟʫʣʴʪʘʪʫ 

ʥʝʤʘʻ, ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʨʝʟʝʨʚʥʽ ʜʘʥʽ. 

ʗʢ ʪʽʣʴʢʠ ʪʝʢʩʪʦʚʠʡ ʙʣʦʢ ʚʞʝ ʛʦʪʦʚʠʡ, ʥʘʩʪʫʧʥʠʤ ʝʪʘʧʦʤ ʬʦʨʤʫʻʪʴʩʷ 

AssetsPack ʽ CardContentPack. ɼʣʷ ʚʽʟʫʘʣʴʥʦʾ ʛʝʥʝʨʘʮʽʾ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʩʪʠʣʴʦʚʽ 

ʦʙʤʝʞʝʥʥʷ, ʧʨʦʤʧʪʠ ʪʘ ʥʝʛʘʪʠʚʥʽ ʧʨʦʤʧʪʠ. ʎʝ ʚʩʝ ʬʦʨʤʫʻʪʴʩʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʫ 

AssetsPack. CardContentPack ʤʽʩʪʠʪʴ ʢʦʣʦʜʠ, ʢʘʨʪʢʠ, ʪʝʢʩʪʠ ʧʨʘʚʠʣ, ʪʠʧʠ ʢʘʨʪʦʢ, 

ʚʘʨʪʽʩʪʴ ʜʽʡ, ʚʠʥʘʛʦʨʦʜʠ ʪʘ ʩʣʫʞʙʦʚʽ ʜʘʥʽ ʜʣʷ ʨʝʥʜʝʨʠʥʛʫ. 

RenderGameStep ʨʦʟʜʽʣʷʻ ʧʦʪʽʢ ʥʘ ʜʚʘ ʥʘʧʨʷʤʠ, ʫ ʷʢʽ ʚʭʦʜʷʪʴ ʢʘʨʪʢʠ ʪʘ ʽʛʨʦʚʝ 

ʧʦʣʝ. ɼʣʷ ʢʘʨʪʦʢ ʧʝʨʝʜʘʶʪʴʩʷ CardContentPack, ThemePack ʽ GameSkeleton. ʅʘ ʾʭ 

ʦʩʥʦʚʽ ʬʦʨʤʫʻʪʴʩʷ ʤʘʢʝʪ, ʚʽʟʫʘʣʴʥʽ ʦʟʥʘʢʠ, ʧʨʦʤʧʪʠ ʜʣʷ ʟʦʙʨʘʞʝʥʴ ʽ ʬʽʥʘʣʴʥʽ 

SVG-ʢʘʨʪʢʠ. ɼʣʷ ʧʦʣʷ ʧʝʨʝʜʘʶʪʴʩʷ GameSkeleton, ThemePack, ʢʘʨʪʢʠ ʪʘ ʧʨʦʬʽʣʽ 

ʛʨʘʚʮʽʚ. ʎʽ ʜʘʥʽ ʻ ʦʩʥʦʚʦʶ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʤʘʢʝʪʘ ʧʦʣʷ, ʧʦʚʝʨʭʥʽ, SVG-ʤʘʢʝʪʽʚ ʪʘ 

ʤʘʪʝʨʽʘʣʽʚ ʛʨʘʚʮʽʚ. 

ImageGeneratorService ʽ ComfyUI API ʚʠʢʦʥʫʶʪʴ ʨʦʙʦʪʫ, ʷʢʘ ʧʦʚôʷʟʘʥʘ ʟ 

ʛʝʥʝʨʘʮʽʻʶ ʟʦʙʨʘʞʝʥʴ. ʇʨʠʥʮʠʧ ʨʦʙʦʪʠ ʪʘʢʠʡ, ʱʦ ʜʦ ComfyUI ʧʝʨʝʜʘʶʪʴʩʷ 
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ʧʨʦʤʧʪʠ, ʥʝʛʘʪʠʚʥʽ ʧʨʦʤʧʪʠ, workflow, seed, ʨʦʟʤʽʨ ʟʦʙʨʘʞʝʥʥʷ ʪʘ ʧʘʨʘʤʝʪʨʠ 

ʛʝʥʝʨʘʮʽʾ. ɸ ʚʞʝ ʧʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʧʦʚʝʨʪʘʶʪʴʩʷ ʩʪʚʦʨʝʥʽ ʟʦʙʨʘʞʝʥʥʷ ʚʽʜ ComfyUI, 

ʷʢʽ, ʫ ʩʚʦʶ ʯʝʨʛʫ, ʟʙʝʨʽʛʘʶʪʴʩʷ ʫ ʬʘʡʣʦʚʦʤʫ ʩʭʦʚʠʱʽ. ʆʩʦʙʣʠʚʦ ʚʘʞʣʠʚʦ, ʱʦ ʫ 

pipeline ʧʦʚʝʨʪʘʶʪʴʩʷ ʥʝ ʩʘʤʽ ʬʘʡʣʠ, ʘ ʰʣʷʭʠ ʜʦ ʬʘʡʣʽʚ. 

ʇʽʩʣʷ ʪʦʛʦ ʷʢ ʨʝʥʜʝʨʠʥʛ ʟʘʚʝʨʰʝʥʦ, ʜʘʣʽ ʬʦʨʤʫʻʪʴʩʷ RenderBundle, ʱʦ 

ʤʽʩʪʠʪʴ ʨʝʟʫʣʴʪʘʪ ʩʪʚʦʨʝʥʥʷ ʢʘʨʪʦʢ, ʽʛʨʦʚʦʛʦ ʧʦʣʷ, SVG-ʤʘʪʝʨʽʘʣʽʚ, ʧʣʘʥʰʝʪʽʚ 

ʛʨʘʚʮʽʚ ʽ ʩʪʠʣʴʦʚʦʛʦ ʥʘʙʦʨʫ. ɽʪʘʧ ASSEMBLY ï ʬʽʥʘʣʴʥʠʡ ʢʨʦʢ ʫ pipeline, ʜʝ 

ʧʨʦʤʽʞʥʽ ʩʪʨʫʢʪʫʨʠ ʟʙʠʨʘʶʪʴʩʷ ʚ GenerationResult, ʷʢʠʡ ʧʦ ʩʫʪʽ ʻ ʨʝʟʫʣʴʪʘʪʦʤ ʚʩʽʻʾ 

ʛʝʥʝʨʘʮʽʾ ʪʘ ʟʙʽʨʢʠ. ɼʦ ʦʩʥʦʚʥʠʭ ʝʣʝʤʝʥʪʽʚ ʚʭʦʜʷʪʴ: ʧʘʨʘʤʝʪʨʠ ʛʝʥʝʨʘʮʽʾ, ʧʨʦʬʽʣʽ 

ʛʨʘʚʮʽʚ, ʢʘʨʢʘʩ, ʪʝʤʘ, ʧʨʘʚʠʣʘ, ʦʧʠʩ, ʢʦʤʧʦʥʝʥʪʠ, ʢʘʨʪʢʠ, ʨʝʟʫʣʴʪʘʪʠ ʨʝʥʜʝʨʠʥʛʫ, 

ʰʣʷʭʠ ʜʦ ʬʘʡʣʽʚ ʽ ʝʢʩʧʦʨʪʥʠʡ ʧʘʢʝʪ. Pipeline ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʟʘʢʨʠʪʠʤ, ʱʦ ʜʘʻ 

ʦʩʥʦʚʫ ʜʣʷ ʟʙʝʨʝʞʝʥʥʷ. ʅʘ ʨʠʩʫʥʢʫ 3.7 ʥʘʚʝʜʝʥʦ ʜʽʘʛʨʘʤʫ ʧʦʩʣʽʜʦʚʥʦʩʪʽ 

ʟʙʝʨʝʞʝʥʥʷ ʨʝʟʫʣʴʪʘʪʫ ʛʝʥʝʨʘʮʽʾ ʪʘ ʦʪʨʠʤʘʥʥʷ ʛʦʪʦʚʦʾ ʛʨʠ. 

 

 

ʈʠʩʫʥʦʢ 3.7 ï ɼʽʘʛʨʘʤʘ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʟʙʝʨʝʞʝʥʥʷ ʨʝʟʫʣʴʪʘʪʫ ʛʝʥʝʨʘʮʽʾ ʪʘ 

ʚʽʜʦʙʨʘʞʝʥʥʷ ʛʨʠ 
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ʅʘ ʜʽʘʛʨʘʤʽ ʚʠʜʥʦ, ʱʦ ʧʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʚʩʽʭ ʢʨʦʢʽʚ pipeline worker-ʤʦʜʫʣʴ 

ʧʝʨʝʜʘʻ GenerationResult ʥʘ ʟʙʝʨʝʞʝʥʥʷ. ʉʪʚʦʨʶʻʪʴʩʷ ʟʘʧʠʩ Game ʦʜʥʽʻʶ 

ʪʨʘʥʟʘʢʮʽʻʶ. ɼʘʣʽ ʜʦʜʘʶʪʴʩʷ ʧʦʚôʷʟʘʥʽ ʟʘʧʠʩʠ GameAsset, ʩʧʠʩʫʻʪʴʩʷ 

ʟʘʨʝʟʝʨʚʦʚʘʥʠʡ ʜʦʩʪʫʧ, ʘ ʛʝʥʝʨʘʮʽʷ ʧʝʨʝʭʦʜʠʪʴ ʫ ʩʪʘʪʫʩ COMPLETED. 

ʂʣʽʻʥʪʩʴʢʘ ʯʘʩʪʠʥʘ ʧʝʨʽʦʜʠʯʥʦ ʚʽʜʧʨʘʚʣʷʻ ʟʘʧʠʪ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʩʪʘʪʫʩʫ 

ʛʝʥʝʨʘʮʽʾ. ʋ ʨʘʟʽ ʧʦʚʝʨʥʝʥʥʷ ʩʝʨʚʝʨʥʦʶ ʯʘʩʪʠʥʦʶ COMPLETED, ʧʦʚʥʠʡ ʨʝʟʫʣʴʪʘʪ 

ʚʽʜʧʨʘʚʣʷʻʪʴʩʷ ʫ ʢʣʽʻʥʪʩʴʢʫ ʯʘʩʪʠʥʫ, ʘ ʧʦʪʨʽʙʥʽ ʤʘʪʝʨʽʘʣʠ ʟʘʚʘʥʪʘʞʫʶʪʴʩʷ ʟ 

ʬʘʡʣʦʚʦʛʦ ʩʭʦʚʠʱʘ. ʈʝʟʫʣʴʪʘʪ ʮʠʭ ʦʧʝʨʘʮʽʡ ï ʮʝ ʬʘʢʪʠʯʥʝ ʚʽʜʦʙʨʘʞʝʥʥʷ ʛʦʪʦʚʦʾ 

ʛʨʠ ʢʦʨʠʩʪʫʚʘʯʫ. ɼʘʥʽ ʽʛʦʨ ʟʘʣʠʰʘʶʪʴʩʷ ʜʦʩʪʫʧʥʠʤʠ ʜʣʷ ʧʦʚʪʦʨʥʦʛʦ ʚʽʜʢʨʠʪʪʷ ʟ 

ʙʽʙʣʽʦʪʝʢʠ. ɼʣʷ ʧʦʜʘʣʴʰʦʛʦ ʧʨʦʻʢʪʫʚʘʥʥʷ ʧʦʪʨʽʙʥʦ ʚʠʟʥʘʯʠʪʠ, ʷʢ ʮʽ ʜʘʥʽ 

ʦʨʛʘʥʽʟʦʚʫʶʪʴʩʷ ʪʘ ʧʦʚôʷʟʫʶʪʴʩʷ ʚ ɹɼ. 

3.4 ʇʨʦʻʢʪʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʤʦʜʝʣʽ ʙʘʟʠ ʜʘʥʠʭ 

ʄʦʜʝʣʶʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʧʦʪʦʢʽʚ ʚʠʟʥʘʯʠʣʦ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʪʘ ʦʙʤʽʥ ʤʽʞ 

ʨʽʟʥʠʤʠ ʯʘʩʪʠʥʘʤʠ ʩʠʩʪʝʤʠ, ʪʦʤʫ ʜʦʮʽʣʴʥʦ ʙʫʜʝ ʧʦʢʘʟʘʪʠ, ̫ ʢ ʮʽ ʜʘʥʽ ʦʨʛʘʥʽʟʫʶʪʴʩʷ 

ʚ ɹɼ. ʉʧʨʦʻʢʪʦʚʘʥʘ ʣʦʛʽʯʥʘ ʩʭʝʤʘ ɹɼ (ʨʠʩ. 3.8) ʜʝʤʦʥʩʪʨʫʻ ʦʩʥʦʚʥʽ ʩʫʪʥʦʩʪʽ 

ʚʝʙʩʝʨʚʽʩʫ ʪʘ ʟʚôʷʟʢʠ ʤʽʞ ʥʠʤʠ. ɺ ʽʥʬʦʨʤʘʮʽʡʥʽʡ ʤʦʜʝʣʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 

ʦʙʣʽʢʦʚʽ ʟʘʧʠʩʠ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʩʝʩʽʾ, ʧʣʘʪʽʞʥʽ ʜʦʩʪʫʧʠ, ʩʘʤ ʧʨʦʮʝʩ ʛʝʥʝʨʘʮʽʾ, ʝʪʘʧʠ 

pipeline, ʛʦʪʦʚʽ ʽʛʨʠ ʪʘ ʤʘʪʝʨʽʘʣʠ ʮʠʭ ʩʪʚʦʨʝʥʠʭ ʽʛʦʨ. 

 

ʈʠʩʫʥʦʢ 3.8 ï ʃʦʛʽʯʥʘ ʩʭʝʤʘ ʙʘʟʠ ʜʘʥʠʭ ʚʝʙʩʝʨʚʽʩʫ 
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ʊʘʙʣʠʮʽ ʙʘʟʠ ʜʘʥʠʭ ʤʦʞʥʘ ʧʦʜʽʣʠʪʠ ʥʘ ʢʽʣʴʢʘ ʛʨʫʧ. ʂʦʨʠʩʪʫʚʘʯ ʪʘ 

ʘʚʪʦʨʠʟʘʮʽʷ ʩʢʣʘʜʘʶʪʴ ʧʝʨʰʫ ʪʘʢʫ ʛʨʫʧʫ, ʜʦ ʷʢʦ ʾ ʥʘʣʝʞʘʪʴ ʪʘʙʣʠʮʽ User ʪʘ 

AuthSession. ʋ ʪʘʙʣʠʮʽ User ʟʙʝʨʽʛʘʶʪʴʩʷ ʦʩʥʦʚʥʽ ʜʘʥʽ ʧʨʦ ʢʦʨʠʩʪʫʚʘʯʘ, ʘ ʩʘʤʝ ʡʦʛʦ 

ʨʦʣʴ, ʧʣʘʥ ʜʦʩʪʫʧʫ, ʢʽʣʴʢʽʩʪʴ ʛʝʥʝʨʘʮʽʡʥʠʭ ʢʨʝʜʠʪʽʚ ʽ ʦʟʥʘʢʫ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʙʝʟʢʦʰʪʦʚʥʦʾ ʛʝʥʝʨʘʮʽʾ ʪʘ ʧʝʨʝʚʽʨʢʠ ʧʦʰʪʠ. ʋ ʩʚʦʶ ʯʝʨʛʫ AuthSession ʚʽʜʧʦʚʽʜʘʻ 

ʟʘ ʘʢʪʠʚʥʽ ʩʝʩʽʾ, ʭʝʰ ʪʦʢʝʥʘ, ʯʘʩ ʟʘʚʝʨʰʝʥʥʷ ʩʝʩʽʾ, ʚʽʜʢʣʠʢʘʥʥʷ ʩʝʩʽʾ ʪʘ ʩʣʫʞʙʦʚʫ 

ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʧʨʠʩʪʨʽʡ ʢʦʨʠʩʪʫʚʘʯʘ. ʆʩʥʦʚʥʦʶ ʧʝʨʝʚʘʛʦʶ ʪʘʢʦʛʦ ʧʦʜʽʣʫ ʻ ʪʝ, ʱʦ 

ʥʝ ʟʤʽʰʫʶʪʴʩʷ ʧʨʦʬʽʣʴ ʢʦʨʠʩʪʫʚʘʯʘ ʟ ʜʘʥʠʤʠ ʢʦʥʢʨʝʪʥʠʭ ʚʭʦʜʽʚ ʫ ʩʠʩʪʝʤʫ. 

ɼʨʫʛʦʶ ʛʨʫʧʦʶ ʤʦʞʥʘ ʥʘʟʚʘʪʠ ʪʘʙʣʠʮʽ, ʷʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʟʘ ʧʣʘʪʽʞʥʠʡ 

ʜʦʩʪʫʧ. BillingSubscription, BillingCheckoutSession ʪʘ BillingEvent ʩʪʚʦʨʶʶʪʴ ʪʘʢʫ 

ʛʨʫʧʫ ʪʘʙʣʠʮʴ. ɿʙʝʨʝʞʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʧʽʜʧʠʩʢʫ ʢʦʨʠʩʪʫʚʘʯʘ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ 

ʪʘʙʣʠʮʝʶ BillingSubscription, ʪʦʜʽ ʷʢ BillingCheckoutSession ʬʽʢʩʫʻ ʩʪʚʦʨʝʥʽ 

ʧʣʘʪʽʞʥʽ ʩʝʩʽʾ, ʾʭ ʩʪʘʪʫʩ, ʩʫʤʫ, ʚʘʣʶʪʫ ʽ ʢʽʣʴʢʽʩʪʴ ʧʨʠʜʙʘʥʠʭ ʛʝʥʝʨʘʮʽʡ. 

BillingEvent ï ʞʫʨʥʘʣ ʧʣʘʪʽʞʥʠʭ ʧʦʜʽʡ ʽ ʟʤʽʥ ʜʦʩʪʫʧʫ. ʇʽʜʩʫʤʦʚʫʶʯʠ ʪʘʢʠʡ ʧʦʜʽʣ, 

ʧʣʘʪʽʞʥʘ ʣʦʛʽʢʘ ʚʠʥʝʩʝʥʘ ʚ ʦʢʨʝʤʠʡ ʙʣʦʢ, ʱʦ ʜʦʟʚʦʣʷʻ ʥʝ ʧʝʨʝʚʘʥʪʘʞʫʚʘʪʠ ʪʘʙʣʠʮʽ, 

ʷʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʟʘ ʛʝʥʝʨʘʮʽʶ ʘʙʦ ʟʙʝʨʝʞʝʥʥʷ ʛʦʪʦʚʠʭ ʽʛʦʨ. 

ʊʨʝʪʷ ʛʨʫʧʘ ʦʧʠʩʫʻ ʩʘʤ ʧʨʦʮʝʩ ʛʝʥʝʨʘʮʽʾ, ʦʩʥʦʚʦʶ ʷʢʦʛʦ ʻ ʪʘʙʣʠʮʷ Generation. 

ɺʦʥʘ ʧʦʪʨʽʙʥʘ ʜʣʷ ʟʙʝʨʝʞʝʥʥʷ ʩʪʘʪʫʩʽʚ ʛʝʥʝʨʘʮʽʾ, ʧʨʦʛʨʝʩʫ, ʚʭʽʜʥʠʭ ʧʘʨʘʤʝʪʨʽʚ, 

ʨʝʟʫʣʴʪʘʪʫ, ʧʦʚʽʜʦʤʣʝʥʴ ʧʨʦ ʧʦʤʠʣʢʫ ʪʘ ʽʥʬʦʨʤʘʮʽʶ, ʱʦ ʩʪʦʩʫʻʪʴʩʷ ʜʦʩʪʫʧʫ ʜʦ 

ʛʝʥʝʨʘʮʽʾ. ʆʩʦʙʣʠʚʽʩʪʴ ʮʽʻʾ ʪʘʙʣʠʮʽ ʧʦʣʷʛʘʻ ʫ ʪʦʤʫ, ʱʦ ʧʦʣʷ accessKind ʽ accessStatus 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʢʦʥʪʨʦʣʴ ʪʦʛʦ, ʟʘ ʨʘʭʫʥʦʢ ʯʦʛʦ ʢʦʨʠʩʪʫʚʘʯ ʟʘʧʫʩʢʘʻ ʛʝʥʝʨʘʮʽʶ. ʎʝ 

ʤʦʞʝ ʙʫʪʠ ʘʙʦ ʙʝʟʢʦʰʪʦʚʥʠʡ ʟʘʧʫʩʢ, ʘʙʦ ʢʨʝʜʠʪʠ ʯʠ ʧʽʜʧʠʩʢʘ. ɼʣʷ ʚʽʜʩʪʝʞʝʥʥʷ 

ʨʝʟʝʨʚʫʚʘʥʥʷ, ʩʧʠʩʘʥʥʷ ʘʙʦ ʟʚʽʣʴʥʝʥʥʷ ʨʝʟʝʨʚʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʯʘʩʦʚʽ ʧʦʣʷ. 

ʊʘʙʣʠʮʷ GenerationStep ʧʦʢʘʟʫʻ ʜʝʪʘʣʽʟʘʮʽʶ pipeline ʯʝʨʝʟ ʪʝ, ʱʦ ʪʘʤ 

ʟʙʝʨʽʛʘʶʪʴʩʷ ʦʢʨʝʤʽ ʝʪʘʧʠ ʛʝʥʝʨʘʮʽʾ, ʧʦʨʷʜʦʢ, ʩʪʘʪʫʩ, ʚʭʽʜʥʽ ʪʘ ʚʠʭʽʜʥʽ ʜʘʥʽ, 

ʧʦʤʠʣʢʠ ʪʘ ʯʘʩ ʚʠʢʦʥʘʥʥʷ. ʋʥʽʢʘʣʴʥʠʤ ʦʙʤʝʞʝʥʥʷʤ ʥʘ ʜʽʘʛʨʘʤʽ ʧʨʦʜʝʤʦʥʩʪʨʦʚʘʥʦ 

ʧʦʻʜʥʘʥʥʷ generationId ʨʘʟʦʤ ʟ type. ʎʝ ʟʨʦʙʣʝʥʦ ʜʣʷ ʪʦʛʦ, ʱʦʙ ʥʝ ʜʦʟʚʦʣʠʪʠ 

ʩʪʚʦʨʠʪʠ ʜʚʘ ʦʜʥʘʢʦʚʽ ʝʪʘʧʠ ʫ ʨʘʤʢʘʭ ʦʜʥʽʻʾ ʛʝʥʝʨʘʮʽʾ, ʱʦ ʜʘʻ ʢʦʥʪʨʦʣʴ ʜʣʷ ʩʪʘʥʫ. 

ʏʝʪʚʝʨʪʦʶ ʛʨʫʧʦʶ ʪʘʙʣʠʮʴ ʻ ʪʽ, ʱʦ ʧʦʚôʷʟʘʥʽ ʟ ʛʦʪʦʚʠʤ ʨʝʟʫʣʴʪʘʪʦʤ 

ʛʝʥʝʨʘʮʽʾ. ʅʘʧʨʠʢʣʘʜ, ʫ ʚʠʧʘʜʢʫ ʫʩʧʽʰʥʦʾ ʛʝʥʝʨʘʮʽʾ ʩʪʚʦʨʶʻʪʴʩʷ ʟʘʧʠʩ Game, ʜʝ 
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ʟʙʝʨʽʛʘʻʪʴʩʷ ʚʞʝ ʛʦʪʦʚʘ ʥʘʩʪʽʣʴʥʘ ʛʨʘ, ʷʢʘ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʚʝʩʴ ʽʛʨʦʚʠʡ ʢʦʥʪʝʥʪ. 

ʇʦʣʷ visibility ʪʘ isPublished ʜʦʟʚʦʣʷʶʪʴ ʨʦʟʜʽʣʷʪʠ ʧʨʠʚʘʪʥʽ ʽʛʨʠ ʢʦʨʠʩʪʫʚʘʯʽʚ ʪʘ 

ʧʫʙʣʽʯʥʽ ʧʨʠʢʣʘʜʠ ʜʣʷ ʛʘʣʝʨʝʾ, ʱʦ ʻ ʦʩʦʙʣʠʚʽʩʪʶ ʩʝʨʚʽʩʫ. 

ʄʘʪʝʨʽʘʣʠ ʛʨʠ ʚʠʥʝʩʝʥʽ ʚ ʪʘʙʣʠʮʶ GameAsset, ʷʢʘ ʤʘʻ ʟʚôʷʟʦʢ ʟ Game ʽ 

ʟʙʝʨʽʛʘʻ ʬʘʡʣʠ, ʷʢʽ ʥʘʣʝʞʘʪʴ ʜʦ ʢʦʥʢʨʝʪʥʦʾ ʛʨʠ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʧʦʪʨʽʙʝʥ ʪʦʤʫ, ʱʦ 

ʦʜʥʘ ʛʨʘ ʤʦʞʝ ʤʘʪʠ ʙʘʛʘʪʦ ʧʦʚôʷʟʘʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. ʗʢʱʦ ʟʙʝʨʽʛʘʪʠ ʾʭ ʧʨʷʤʦ ʚ 

ʪʘʙʣʠʮʽ Game, ʪʦ ʩʪʨʫʢʪʫʨʘ ʰʚʠʜʢʦ ʩʪʘʣʘ ʙ ʥʝʟʨʫʯʥʦʶ ʽ ʧʝʨʝʚʘʥʪʘʞʝʥʦʶ. 

ʂʦʨʠʩʪʫʚʘʯ, ʛʝʥʝʨʘʮʽʷ ʪʘ ʛʦʪʦʚʘ ʛʨʘ ï ʮʝ ʢʣʶʯʦʚʽ ʝʣʝʤʝʥʪʠ ʽʥʬʦʨʤʘʮʽʡʥʦʾ 

ʤʦʜʝʣʽ, ʘ ʦʩʥʦʚʥʽ ʟʚôʷʟʢʠ ʧʦʙʫʜʦʚʘʥʽ ʥʘʚʢʦʣʦ ʥʠʭ. ʅʘʧʨʠʢʣʘʜ, ʦʜʠʥ ʢʦʨʠʩʪʫʚʘʯ 

ʤʦʞʝ ʤʘʪʠ ʙʘʛʘʪʦ ʩʝʩʽʡ, ʛʝʥʝʨʘʮʽʡ, ʽʛʦʨ ʽ ʧʣʘʪʽʞʥʠʭ ʟʘʧʠʩʽʚ. ʆʜʥʘ ʛʝʥʝʨʘʮʽʷ, 

ʽʥʽʮʽʡʦʚʘʥʘ ʢʦʨʠʩʪʫʚʘʯʝʤ, ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʝʢʽʣʴʢʦʭ ʝʪʘʧʽʚ GenerationStep, ʘ ʧʽʩʣʷ 

ʫʩʧʽʰʥʦʛʦ ʟʘʚʝʨʰʝʥʥʷ ʚʦʥʘ ʤʘʻ ʟʚôʷʟʦʢ ʟ ʦʜʥʽʻʶ ʟʛʝʥʝʨʦʚʘʥʦʶ ʛʨʦʶ. ʑʝ ʦʜʠʥ 

ʧʨʠʢʣʘʜ, ʢʦʣʠ ʛʨʘ ʤʦʞʝ ʤʘʪʠ ʙʘʛʘʪʦ GameAsset, ʪʦʙʪʦ ʙʘʛʘʪʦ ʤʘʪʝʨʽʘʣʽʚ ʛʨʠ. 

ɯʥʬʦʨʤʘʮʽʡʥʘ ʤʦʜʝʣʴ ʧʦʻʜʥʫʻ JSON-ʧʦʣʷ ʪʘ ʨʝʣʷʮʽʡʥʽ ʟʚôʷʟʢʠ. ʈʝʣʷʮʽʡʥʘ 

ʯʘʩʪʠʥʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʮʽʣʽʩʥʦʩʪʽ ʦʩʥʦʚʥʠʭ ʜʘʥʠʭ, ʘ JSON-ʧʦʣʷ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʛʝʥʝʨʘʪʠʚʥʦʛʦ ʢʦʥʪʝʥʪʫ, ʷʢʠʡ ʧʦʪʨʝʙʫʻ ʟʤʽʥ. ʎʝ ʩʪʦʩʫʻʪʴʩʷ 

ʧʘʨʘʤʝʪʨʽʚ, ʧʨʦʤʽʞʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ, ʢʦʥʬʽʛʫʨʘʮʽʾ ʛʨʠ, ʬʽʥʘʣʴʥʦʛʦ ʨʝʟʫʣʴʪʘʪʫ ʪʘ 

ʤʝʪʘʜʘʥʠʭ ʬʘʡʣʽʚ. ɹʘʟʘ ʜʘʥʠʭ ʩʪʘʻ ʩʪʨʦʛʦʶ ʜʣʷ ʩʣʫʞʙʦʚʠʭ ʜʘʥʠʭ ʽ ʛʥʫʯʢʦʶ ʜʣʷ 

ʟʛʝʥʝʨʦʚʘʥʦʾ ʛʨʠ. 

ʋ ʩʭʝʤʽ ʧʨʠʩʫʪʥʽ ʽʥʜʝʢʩʠ, enum-ʪʠʧʠ ʪʘ ʧʨʘʚʠʣʘ ʨʦʙʦʪʠ ʟʽ ʟʚôʷʟʢʘʤʠ, ʷʢʽ ʥʝ 

ʧʦʢʘʟʘʥʦ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʫ ʜʽʘʛʨʘʤʽ, ʱʦʙ ʫʥʠʢʥʫʪʠ ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ ʨʠʩʫʥʢʫ. 

ʅʘʧʨʠʢʣʘʜ, ʽʥʜʝʢʩʠ ʧʦʪʨʽʙʥʽ ʜʣʷ ʰʚʠʜʰʦʛʦ ʧʦʰʫʢʫ ʟʘ ʩʪʘʪʫʩʦʤ, ʢʦʨʠʩʪʫʚʘʯʝʤ ʘʙʦ 

ʜʘʪʦʶ ʩʪʚʦʨʝʥʥʷ. Enum-ʪʠʧʠ ʟʘʜʘʶʪʴ ʜʦʧʫʩʪʠʤʽ ʟʥʘʯʝʥʥʷ ʜʣʷ ʨʦʣʝʡ, ʩʪʘʪʫʩʽʚ, 

ʪʠʧʽʚ ʜʦʩʪʫʧʫ, ʧʣʘʪʝʞʽʚ ʽ ʤʘʪʝʨʽʘʣʽʚ ʛʨʠ. 

ʗʢʱʦ ʧʽʜʩʫʤʦʚʫʚʘʪʠ ʧʨʦʻʢʪʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʤʦʜʝʣʽ, ʩʪʘʻ ʟʨʦʟʫʤʽʣʦ, ʱʦ 

ʚʦʥʘ ʧʽʜʪʨʠʤʫʻ ʧʦʚʥʠʡ ʮʠʢʣ ʨʦʙʦʪʠ ʚʝʙʩʝʨʚʽʩʫ. ʉʧʦʯʘʪʢʫ ʢʦʨʠʩʪʫʚʘʯ ʟʘʧʫʩʢʘʻ 

ʛʝʥʝʨʘʮʽʶ, ʘ ʩʠʩʪʝʤʘ ʧʦʯʠʥʘʻ ʧʨʦʭʦʜʠʪʠ ʝʪʘʧʠ pipeline. ɻʦʪʦʚʘ ʛʨʘ ʟʙʝʨʽʛʘʻʪʴʩʷ ʚ 

ɹɼ, ʘ ʚʩʽ ʤʘʪʝʨʽʘʣʠ ʧʨʠʚôʷʟʫʶʪʴʩʷ ʜʦ ʥʝʾ. ʆʪʞʝ, ʪʘʢʠʡ ʨʦʟʧʦʜʽʣ ʨʦʙʠʪʴ ʙʘʟʫ ʜʘʥʠʭ 

ʦʩʥʦʚʦʶ ʜʣʷ ʢʦʥʪʨʦʣʶ ʩʪʘʥʫ ʩʠʩʪʝʤʠ, ʩʪʘʻ ʜʞʝʨʝʣʦʤ ʜʣʷ ʟʙʝʨʝʞʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ 

ʪʘ ʜʘʻ ʤʽʮʥʫ ʦʩʥʦʚʫ ʜʣʷ ʨʦʟʚʠʪʢʫ ʚʝʙʩʝʨʚʽʩʫ. 
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3.5 ʇʨʦʻʢʪʫʚʘʥʥʷ ʘʨʭʽʪʝʢʪʫʨʠ ʪʘ ʨʦʟʛʦʨʪʘʥʥʷ ʧʨʦʛʨʘʤʥʦʾ ʩʠʩʪʝʤʠ 

ʇʦʧʝʨʝʜʥʽ ʝʪʘʧʠ ʧʨʦʻʢʪʫʚʘʥʥʷ ʧʦʢʘʟʘʣʠ ʦʩʥʦʚʥʽ ʯʘʩʪʠʥʠ ʚʝʙʩʝʨʚʽʩʫ, ʱʦ ʜʘʻ 

ʯʽʪʢʫ ʦʩʥʦʚʫ ʜʣʷ ʾʭ ʧʦʻʜʥʘʥʥʷ ʚ ʦʜʥʫ ʧʨʦʛʨʘʤʥʫ ʩʠʩʪʝʤʫ. ʆʩʥʦʚʥʘ ʫʚʘʛʘ 

ʧʨʠʜʽʣʷʻʪʴʩʷ ʟʘʛʘʣʴʥʽʡ ʘʨʭʽʪʝʢʪʫʨʽ ʢʦʤʧʦʥʝʥʪʽʚ, ʘ ʪʘʢʦʞ ʾʭ ʨʦʟʤʽʱʝʥʥʶ ʫ 

ʩʝʨʝʜʦʚʠʱʽ ʚʠʢʦʥʘʥʥʷ. 

ɼʽʘʛʨʘʤʘ ʢʦʤʧʦʥʝʥʪʽʚ (ʨʠʩ. 3.9) ʨʦʟʢʨʠʚʘʻ ʧʦʜʽʣ ʩʠʩʪʝʤʠ, ʷʢʠʡ ʦʭʦʧʣʶʻ 

ʢʽʣʴʢʘ ʦʩʥʦʚʥʠʭ ʨʽʚʥʽʚ. ʇʝʨʰʠʡ ʟ ʥʠʭ ï ʮʝ PresentationLogic, ʷʢʠʡ ʚʠʢʦʥʫʻ ʨʦʣʴ 

ʚʟʘʻʤʦʜʽʾ ʟ ʢʦʨʠʩʪʫʚʘʯʝʤ. ɼʦ ʩʢʣʘʜʫ ʧʨʝʟʝʥʪʘʮʽʡʥʦʾ ʣʦʛʽʢʠ ʥʘʣʝʞʘʪʴ ʩʪʦʨʽʥʢʠ 

ʛʦʣʦʚʥʦʛʦ ʝʢʨʘʥʘ, ʘʚʪʦʨʠʟʘʮʽʷ, ʩʪʚʦʨʝʥʥʷ ʛʨʠ, ʩʪʘʪʫʩʠ ʛʝʥʝʨʘʮʽʾ, ʨʝʟʫʣʴʪʘʪʠ, 

ʛʘʣʝʨʝʷ, ʧʨʦʬʽʣʴ ʢʦʨʠʩʪʫʚʘʯʘ ʪʘ ʧʣʘʪʝʞʽ. PresentationLogic ʥʘʧʨʷʤʫ ʥʝ ʧʨʘʮʶʻ ʟ ɹɼ, 

ʘʣʝ ʧʝʨʝʜʘʻ ʟʘʧʠʪʠ ʜʦ backend ʪʘ ʦʪʨʠʤʫʻ ʫ ʚʽʜʧʦʚʽʜʴ ʧʦʪʨʽʙʥʽ ʜʘʥʽ. 

 

ʈʠʩʫʥʦʢ 3.9 ï ɼʽʘʛʨʘʤʘ ʢʦʤʧʦʥʝʥʪʽʚ ʩʠʩʪʝʤʠ 

ʆʩʥʦʚʘ ʩʝʨʚʝʨʥʦʾ ʯʘʩʪʠʥʠ ï ʮʝ ʨʽʚʝʥʴ BusinessLogic. ʁʦʛʦ ʨʦʣʴ ʫ ʪʦʤʫ, ʱʦ ʚʽʥ 

ʦʙôʻʜʥʫʻ ʩʝʨʚʽʩʠ ʘʚʪʦʨʠʟʘʮʽʾ, ʛʝʥʝʨʘʮʽʾ, ʧʣʘʪʝʞʽʚ, ʛʘʣʝʨʝʾ, ʜʦʩʪʫʧʫ ʜʦ ʤʘʪʝʨʽʘʣʽʚ ʪʘ 

ʧʦʩʪʘʥʦʚʢʠ ʟʘʜʘʯ ʫ ʯʝʨʛʫ. ʋ ʮʴʦʤʫ ʨʽʚʥʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʝʨʝʚʽʨʢʘ ʢʦʨʠʩʪʫʚʘʯʘ ʪʘ 

ʢʦʥʪʨʦʣʴ ʧʨʘʚ ʥʘ ʛʝʥʝʨʘʮʽʶ, ʘ ʧʽʩʣʷ ʮʴʦʛʦ ʨʦʙʠʪʴʩʷ ʟʘʧʠʩ ʛʝʥʝʨʘʮʽʾ ʪʘ ʬʦʨʤʫʻʪʴʩʷ 

ʟʘʜʘʯʘ ʜʣʷ worker-ʤʦʜʫʣʷ. 

ʆʢʨʝʤʦ ʾʫʚʘʛʠ ʧʦʪʨʝʙʫʻ PersistenceLayer, ʷʢʠʡ ʚʽʜʧʦʚʽʜʘʻ ʟʘ ʨʦʙʦʪʫ ʟ ʜʘʥʠʤʠ 

ʯʝʨʝʟ Prisma. ʏʝʨʝʟ ʮʝʡ ʨʽʚʝʥʴ ʩʠʩʪʝʤʘ ʟʚʝʨʪʘʻʪʴʩʷ ʜʦ PostgreSQL. ʎʝ 

ʢʦʥʪʨʦʣʴʦʚʘʥʠʡ ʰʘʨ ʜʦʩʪʫʧʫ ʜʦ ʩʫʪʥʦʩʪʝʡ, ʷʢʠʡ ʥʝ ʜʘʻ ʧʨʘʮʶʚʘʪʠ ʟ ɹɼ ʭʘʦʪʠʯʥʦ. 
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ʂʦʤʧʦʥʝʥʪʠ QueueInfrastructure ʽ Redis ʚʽʜʧʦʚʽʜʘʶʪʴ ʟʘ ʧʝʨʝʜʘʯʫ ʟʘʜʘʯ ʫ 

ʬʦʥʦʚʫ ʦʙʨʦʙʢʫ. ʏʝʨʝʟ ʮʝ backend ʥʝ ʚʠʢʦʥʫʻ ʪʨʠʚʘʣʫ ʛʝʥʝʨʘʮʽʶ ʩʘʤʦʩʪʽʡʥʦ. 

ɿʘʤʽʩʪʴ ʮʴʦʛʦ ʚʽʥ ʣʠʰʝ ʩʪʚʦʨʶʻ ʟʘʜʘʯʫ ʽ ʧʝʨʝʜʘʻ ʾʾ ʚ ʯʝʨʛʫ, ʮʶ ʟʘʜʘʯʫ ʦʪʨʠʤʫʻ 

GenerationProcessingLogic, ʜʝ ʨʦʟʤʽʱʝʥʦ worker-ʤʦʜʫʣʴ, ʛʝʥʝʨʘʮʽʡʥʠʡ pipeline, 

ʩʝʨʚʽʩʠ ʨʝʥʜʝʨʠʥʛʫ ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʝʢʩʧʦʨʪʥʦʛʦ ʧʘʢʝʪʘ. 

ʆʢʨʝʤʠʤ ʙʣʦʢʦʤ ʻ ThirdPartyServices, ʱʦ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʟʦʚʥʽʰʥʽ ʩʝʨʚʽʩʠ. 

ʅʘʧʨʠʢʣʘʜ, Ollama API, ComfyUI API ʪʘ Stripe API ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʚ ʮʴʦʤʫ ʨʽʚʥʽ. 

ʎʝ ʥʝ ʯʘʩʪʠʥʘ ʦʩʥʦʚʥʦʾ ʙʽʟʥʝʩ-ʣʦʛʽʢʠ, ʘ ʩʘʤʝ ʪʝʢʩʪʦʚʘ ʘʙʦ ʚʽʟʫʘʣʴʥʘ ʛʝʥʝʨʘʮʽʷ ʪʘ 

ʦʧʣʘʪʠ. ɼʽʘʛʨʘʤʘ ʢʦʤʧʦʥʝʥʪʽʚ ʧʦʢʘʟʫʻ ʣʦʛʽʢʫ ʧʦʙʫʜʦʚʠ ʩʠʩʪʝʤʠ ʥʘ ʨʽʚʥʽ 

ʧʨʦʛʨʘʤʥʠʭ ʯʘʩʪʠʥ, ʘʣʝ ʜʣʷ ʧʦʚʥʦʛʦ ʨʦʟʫʤʽʥʥʷ ʧʦʪʨʽʙʥʦ ʪʘʢʦʞ ʧʦʢʘʟʘʪʠ, ʷʢ ʮʽ 

ʯʘʩʪʠʥʠ ʨʦʟʤʽʱʫʶʪʴʩʷ ʫ ʩʝʨʝʜʦʚʠʱʽ ʚʠʢʦʥʘʥʥʷ (ʨʠʩ. 3.10). 

 

ʈʠʩʫʥʦʢ 3.10 ï ʃʦʛʽʯʥʘ ʜʽʘʛʨʘʤʘ ʨʦʟʛʦʨʪʘʥʥʷ ʩʠʩʪʝʤʠ 

ɼʽʘʛʨʘʤʘ ʥʘ ʨʠʩʫʥʢʫ 3.10 ʧʦʢʘʟʘʥʘ ʫ ʣʦʛʽʯʥʦʤʫ ʚʠʛʣʷʜʽ ʯʝʨʝʟ ʪʝ, ʱʦ ʩʠʩʪʝʤʘ 

ʟʘʧʫʩʢʘʻʪʴʩʷ ʥʘ ʦʜʥʦʤʫ ʣʦʢʘʣʴʥʦʤʫ ʧʨʠʩʪʨʦʾ. ʊʘʢʠʡ ʬʦʨʤʘʪ ʥʝ ʧʦʢʘʟʫʻ ʬʽʟʠʯʥʽ 

ʩʝʨʚʝʨʠ. ʎʝ ʚʫʟʣʠ ʩʘʤʦʾ ʘʨʭʽʪʝʢʪʫʨʠ, ʘʣʝ ʦʩʦʙʣʠʚʽʩʪʶ ʻ ʪʝ, ʱʦ ʾʭ ʤʦʞʥʘ ʨʦʟʛʦʨʥʫʪʠ 

ʦʢʨʝʤʦ ʚ ʽʥʰʦʤʫ ʢʦʨʧʦʨʘʪʠʚʥʦʤʫ ʩʝʨʝʜʦʚʠʱ.̔ 

ɹʨʘʫʟʝʨ ʻ ʦʩʥʦʚʥʠʤ ʟʘʩʦʙʦʤ ʨʦʙʦʪʠ ʢʦʨʠʩʪʫʚʘʯʘ ʟ ʩʠʩʪʝʤʦʶ, ʱʦ 

ʨʦʟʨʦʙʣʷʻʪʴʩʷ. ʏʝʨʝʟ ʙʨʘʫʟʝʨ ʢʦʨʠʩʪʫʚʘʯ ʚʽʜʢʨʠʚʘʻ ʢʣʽʻʥʪʩʴʢʠʡ ʽʥʪʝʨʬʝʡʩ, ʷʢʠʡ 

ʨʦʟʤʽʱʫʻʪʴʩʷ ʥʘ frontend-ʩʝʨʚʝʨʽ ʷʢ Next.js Web App. REST API ʽ cookies ï ʮʝ ʤʽʩʪ 
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ʤʽʞ frontend ʪʘ backend. ɸ backend-ʩʝʨʚʝʨ ʤʽʩʪʠʪʴ ʚ ʩʦʙʽ NestJS API, ʘ ʪʘʢʦʞ 

BullMQ Producer ʪʘ API-ʤʝʪʦʜʠ ʧʣʘʪʽʞʥʦʛʦ ʤʦʜʫʣʷ ʽ webhook-ʧʦʜʽʡ. 

PostgreSQL ̒  ʦʢʨʝʤʠʤ ʩʝʨʚʝʨʦʤ ɹɼ, ʱʦ ʟʙʝʨʽʛʘʻ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʽʛʨʠ, 

ʤʘʪʝʨʽʘʣʠ, ʩʝʩʽʾ ʪʘ ʧʣʘʪʽʞʥʽ ʜʘʥʽ. Redis ʫ ʩʚʦʶ ʯʝʨʛʫ ʚʠʢʦʥʫʻ ʨʦʣʴ ʩʝʨʚʝʨʘ ʜʣʷ ʯʝʨʛ 

ʪʘ ʢʝʰʫ, ʷʢʠʡ ʧʝʨʝʜʘʻ ʟʘʜʘʯʽ ʛʝʥʝʨʘʮʽʾ ʚʽʜ backend ʜʦ worker-ʤʦʜʫʣʷ. 

ʆʢʨʝʤʦ ʚʠʥʝʩʝʥʦ ʨʽʚʝʥʴ, ʷʢʠʡ ʚʟʘʻʤʦʜʽʻ ʟ ʐɯ. ʅʘʧʨʠʢʣʘʜ, ʜʣʷ ʪʝʢʩʪʦʚʦʾ 

ʛʝʥʝʨʘʮʽʾ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʩʝʨʚʝʨ ʪʝʢʩʪʦʚʦʾ ʐɯ-ʛʝʥʝʨʘʮʽʾ ʟ Ollama API ʪʘ 

LLM -ʤʦʜʝʣʣʶ (Large Language Model). ʎʝ ʜʦʟʚʦʣʷʻ ʫʥʠʢʥʫʪʠ ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ 

backend ʪʘ ʚʠʢʦʥʫʚʘʪʠ ʚʘʞʢʽ ʟʘʜʘʯʽ ʛʝʥʝʨʘʮʽʾ ʫ ʚʽʜʦʢʨʝʤʣʝʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ. ɼʣʷ 

ʚʽʟʫʘʣʴʥʦʾ ʛʝʥʝʨʘʮʽʾ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʩʝʨʚʝʨ ʚʽʟʫʘʣʴʥʦʾ ʐɯ-ʛʝʥʝʨʘʮʽʾ ʟ ComfyUI 

API ʪʘ ʤʦʜʝʣʣʶ Stable Diffusion. 

ʌʘʡʣʦʚʝ ʩʭʦʚʠʱʝ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʟʙʝʨʝʞʝʥʥʷ ʩʪʚʦʨʝʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. 

ʆʢʨʝʤʠʡ ʧʣʘʪʽʞʥʠʡ ʰʣʶʟ ʚʽʜʧʦʚʽʜʘʻ ʟʘ Stripe API, ʧʣʘʪʽʞʥʽ ʩʝʘʥʩʠ ʪʘ 

webhook-ʧʦʜʽʾ. ʉʝʨʚʝʨʥʘ ʯʘʩʪʠʥʘ ʦʪʨʠʤʫʻ ʮʽ ʧʦʜʽʾ ʽ ʦʥʦʚʣʶʻ ʜʦʩʪʫʧ ʜʦ ʛʝʥʝʨʘʮʽʾ 

ʢʦʨʠʩʪʫʚʘʯʘ. 

ʆʪʞʝ, ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʘʨʭʽʪʝʢʪʫʨʘ ʚʝʙʩʝʨʚʽʩʫ ʧʦʙʫʜʦʚʘʥʘ ʷʢ 

ʤʦʜʫʣʴʥʘ ʙʘʛʘʪʦʢʦʤʧʦʥʝʥʪʥʘ ʩʠʩʪʝʤʘ. ʋ ʪʘʢʦʤʫ ʨʦʟʧʦʜʽʣʽ ʩʠʩʪʝʤʘ ʩʪʘʻ ʟʨʦʟʫʤʽʣʦʶ 

ʜʣʷ ʧʽʜʪʨʠʤʢʠ ʪʘ ʜʘʻ ʧʦʣʝ ʜʣʷ ʨʦʟʚʠʪʢʫ ʦʢʨʝʤʠʭ ʯʘʩʪʠʥ ʙʝʟ ʟʤʽʥʠ ʘʨʭʽʪʝʢʪʫʨʠ. 

ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 3 

ʋ ʪʨʝʪʴʦʤʫ ʨʦʟʜʽʣʽ ʙʫʣʦ ʩʧʨʦʻʢʪʦʚʘʥʦ ʦʩʥʦʚʥʽ ʯʘʩʪʠʥʠ ʚʝʙʩʝʨʚʽʩʫ. ʉʧʦʯʘʪʢʫ 

ʨʦʟʛʣʷʥʫʪʦ ʦʩʥʦʚʥʽ ʩʮʝʥʘʨʽʾ ʢʦʨʠʩʪʫʚʘʯʘ, ʘ ʧʦʪʽʤ ʫʞʝ ʚʥʫʪʨʽʰʥʶ ʣʦʛʽʢʫ ʩʠʩʪʝʤʠ, 

ʱʦ ʦʭʦʧʣʶʻ ʘʣʛʦʨʠʪʤ ʛʝʥʝʨʘʮʽʾ, ʽʥʬʦʨʤʘʮʽʡʥʽ ʧʦʪʦʢʠ, ʩʪʨʫʢʪʫʨʫ ʙʘʟʠ ʜʘʥʠʭ, 

ʘʨʭʽʪʝʢʪʫʨʫ ʪʘ ʨʦʟʛʦʨʪʘʥʥʷ ʩʠʩʪʝʤʠ. 

ʇʨʦʻʢʪʫʚʘʥʥʷ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʦ, ʱʦ ʩʠʩʪʝʤʘ ʧʦʙʫʜʦʚʘʥʘ ʷʢ ʘʩʠʥʭʨʦʥʥʠʡ 

ʙʘʛʘʪʦʢʦʤʧʦʥʝʥʪʥʠʡ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʡ ʚʝʙʩʝʨʚʽʩ. ɺʽʥ ʥʝ ʟʚʦʜʠʪʴʩʷ ʜʦ ʦʜʥʦʛʦ ʟʘʧʠʪʫ 

ʜʦ ʐɯ-ʤʦʜʝʣʽ. ʂʦʨʠʩʪʫʚʘʯ ʟʘʜʘʻ ʧʘʨʘʤʝʪʨʠ ʛʨʠ, backend ʧʝʨʝʚʽʨʷʻ ʜʘʥʽ ʡ ʜʦʩʪʫʧ, 

worker-ʤʦʜʫʣʴ ʚʠʢʦʥʫʻ ʛʝʥʝʨʘʮʽʡʥʠʡ pipeline, ʘ ʛʦʪʦʚʠʡ ʨʝʟʫʣʴʪʘʪ ʟʙʝʨʽʛʘʻʪʴʩʷ 

ʨʘʟʦʤ ʽʟ ʤʘʪʝʨʽʘʣʘʤʠ ʛʨʠ. ʋ ʮʴʦʤʫ ʨʦʟʜʽʣʽ ʩʬʦʨʤʦʚʘʥʦ ʧʨʦʻʢʪʥʫ ʦʩʥʦʚʫ ʜʣʷ 

ʧʨʦʛʨʘʤʥʦʾ ʨʝʘʣʽʟʘʮʽʾ ʚʝʙʩʝʨʚʽʩʫ ʪʘ ʧʦʜʘʣʴʰʦʾ ʧʝʨʝʚʽʨʢʠ ʡʦʛʦ ʨʦʙʦʪʠ. 
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4 ʇʈʆɻʈɸʄʅɸ ʈɽɸʃɯɿɸʎɯʗ ʊɸ ʊɽʉʊʋɺɸʅʅʗ ɺɽɹʉɽʈɺɯʉʋ 

4.1 ʉʪʨʫʢʪʫʨʘ ʧʨʦʛʨʘʤʥʦʾ ʨʝʘʣʽʟʘʮʽʾ ʚʝʙʩʝʨʚʽʩʫ 

ʇʨʦʛʨʘʤʥʘ ʨʝʘʣʽʟʘʮʽʷ ʚʝʙʩʝʨʚʽʩʫ ʚʠʢʦʥʘʥʘ ʫ ʬʦʨʤʘʪʽ ʤʦʥʦʨʝʧʦʟʠʪʦʨʽʶ. ʎʝ 

ʤʘʻ ʭʘʨʘʢʪʝʨʥʫ ʦʩʦʙʣʠʚʽʩʪʴ ʫ ʪʦʤʫ, ʱʦ ʫʩʽ ʦʩʥʦʚʥʽ ʯʘʩʪʠʥʠ ʩʠʩʪʝʤʠ ʟʥʘʭʦʜʷʪʴʩʷ ʚ 

ʦʜʥʦʤʫ ʨʝʧʦʟʠʪʦʨʽʾ, ʘʣʝ ʨʦʟʜʽʣʝʥʽ ʥʘ ʦʢʨʝʤʽ ʟʘʩʪʦʩʫʥʢʠ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʻ ʟʨʫʯʥʠʤ ʜʣʷ 

ʪʘʢʦʛʦ ʧʨʦʻʢʪʫ, ʱʦ ʨʦʟʨʦʙʣʷʻʪʴʩʷ ʯʝʨʝʟ ʪʝ, ʱʦ ʻ ʪʘʢʽ ʯʘʩʪʠʥʠ ʷʢ frontend, backend, 

worker-ʤʦʜʫʣʴ ʽ ʩʧʽʣʴʥʽ ʧʘʢʝʪʠ. ɿʘʛʘʣʴʥʘ ʩʪʨʫʢʪʫʨʘ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩʫʥʢʫ 4.1. 

 

ʈʠʩʫʥʦʢ 4.1 ï ɿʘʛʘʣʴʥʘ ʩʪʨʫʢʪʫʨʘ ʚʝʙʩʝʨʚʽʩʫ 

ʋ ʢʦʨʝʥʽ ʧʨʦʻʢʪʫ ʻ ʢʦʥʬʽʛʫʨʘʮʽʡʥʽ ʬʘʡʣʠ: package.json, pnpm-workspace.yaml, 

turbo.json ʽ tsconfig.base.json, ʱʦ ʧʦʪʨʽʙʥʽ ʜʣʷ ʟʘʧʫʩʢʫ, ʨʦʙʦʪʠ workspace ʪʘ ʩʧʽʣʴʥʠʭ 

ʥʘʣʘʰʪʫʚʘʥʴ TypeScript. ʆʢʨʝʤʦ ʧʨʠʩʫʪʥʷ ʜʠʨʝʢʪʦʨʽʷ infra, ʫ ʷʢʽʡ ʨʦʟʤʽʱʫʻʪʴʩʷ 

ʢʦʥʬʽʛʫʨʘʮʽʷ Docker Compose, ʱʦ ʧʦʪʨʽʙʥʘ ʜʣʷ ʨʦʙʦʪʠ PostgreSQL ʽ Redis. 

ɼʠʨʝʢʪʦʨʽʷ apps ï ʦʩʥʦʚʥʘ ʨʝʘʣʽʟʘʮʽʷ ʚʝʙʩʝʨʚʽʩʫ. ʋ ʥʽʡ ʫʪʚʦʨʶʶʪʴʩʷ ʪʨʠ ʢʣʶʯʦʚʽ 

ʯʘʩʪʠʥʠ: web, api ʪʘ worker-ʤʦʜʫʣʴ. ʎʝ ʦʢʨʝʤʽ ʯʘʩʪʠʥʠ ʩʠʩʪʝʤʠ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ 

ʟʘ ʨʽʟʥʽ ʬʫʥʢʮʽʾ ʧʨʦʻʢʪʫ.  

ʂʣʽʻʥʪʩʴʢʘ ʯʘʩʪʠʥʘ ʬʫʥʢʮʽʦʥʫʻ ʫ ʤʝʞʘʭ ʜʠʨʝʢʪʦʨʽʾ apps/web, ʷʢʘ ʨʝʘʣʽʟʦʚʘʥʘ 

ʯʝʨʝʟ ʧʦʻʜʥʘʥʥʷ Next.js, React ʽ TypeScript. ʎʝʡ ʢʣʽʻʥʪʩʴʢʠʡ ʰʘʨ ʤʽʩʪʠʪʴ ʚ ʩʦʙʽ ʪʘʢʽ 
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ʝʣʝʤʝʥʪʠ, ʷʢ ʟʘʭʠʱʝʥʽ ʩʪʦʨʽʥʢʠ, ʩʪʦʨʽʥʢʘ ʩʪʘʪʫʩʫ ʛʝʥʝʨʘʮʽʾ, ʧʨʦʬʽʣʴ ʢʦʨʠʩʪʫʚʘʯʘ, 

ʛʘʣʝʨʝʷ ʽʛʦʨ ʪʘ ʩʪʦʨʽʥʢʘ ʘʚʪʦʨʠʟʘʮʽʾ. ʑʦʙ ʟʚʝʨʥʫʪʠʩʴ ʜʦ ʩʝʨʚʝʨʥʦʾ ʯʘʩʪʠʥʠ, 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʬʘʡʣʠ, ʷʢʽ ʨʦʟʪʘʰʦʚʘʥʽ ʫ src/lib. 

ʉʝʨʚʝʨʥʘ ʯʘʩʪʠʥʘ ʨʦʟʪʘʰʦʚʘʥʘ ʫ ʜʠʨʝʢʪʦʨʽʾ apps/api. ʈʝʘʣʽʟʘʮʽʷ ʙʫʣʘ 

ʚʠʢʦʥʘʥʘ ʥʘ NestJS, ʘ ʫ ʩʪʨʫʢʪʫʨʽ ʧʨʠʩʫʪʥʽ ʤʦʜʫʣʽ auth, generation, billing, queues ʽ 

prisma. ʂʦʞʝʥ ʤʦʜʫʣʴ ʚʠʢʦʥʫʻ ʩʚʦʶ ʨʦʣʴ, ʥʘʧʨʠʢʣʘʜ, ʘʚʪʦʨʠʟʘʮʽʶ, ʟʘʧʫʩʢ ʛʝʥʝʨʘʮʽʾ 

ʪʘ ʽʥʰʽ ʜʽʾ. ʆʢʨʝʤʦ prisma-ʩʭʝʤʘ ʪʘ ʤʽʛʨʘʮʽʾ ʟʥʘʭʦʜʷʪʴʩʷ ʫ apps/api/src/prisma. 

ʆʩʦʙʣʠʚʦ ʚʘʞʣʠʚʠʤ ʜʣʷ ʚʝʙʩʝʨʚʽʩʫ ʻ ʬʦʥʦʚʠʡ ʤʦʜʫʣʴ ʛʝʥʝʨʘʮʽʾ, ʷʢʠʡ 

ʨʦʟʤʽʱʫʻʪʴʩʷ ʫ ʜʠʨʝʢʪʦʨʽʾ apps/worker. ʁʦʛʦ ʨʦʣʴ ʢʨʠʪʠʯʥʦ ʚʘʞʣʠʚʘ ʯʝʨʝʟ ʪʝ, ʱʦ 

ʚʽʥ ʚʠʢʦʥʫʻ ʟʘʜʘʯʽ, ʷʢʽ ʧʦʪʨʝʙʫʶʪʴ ʯʘʩʫ ʪʘ ʥʝ ʧʦʚʠʥʥʽ ʟʘʧʫʩʢʘʪʠʩʴ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚ 

ʩʝʨʚʝʨʥʽʡ ʯʘʩʪʠʥʽ. ʌʦʥʦʚʠʡ ʤʦʜʫʣʴ ʤʽʩʪʠʪʴ pipeline, ʢʨʦʢʠ ʛʝʥʝʨʘʮʽʾ, ʩʝʨʚʽʩʠ, 

render, ʰʘʙʣʦʥʠ, ʪʠʧʠ ʪʘ ʦʙʨʦʙʥʠʢ ʟʘʜʘʯ BullMQ. ʆʢʨʝʤʦ ʚ ʧʨʦʻʢʪʽ ʻ ʜʠʨʝʢʪʦʨʽʷ 

packages/shared. ɺʦʥʘ ʚʠʢʦʥʫʻ ʨʦʣʴ ʩʧʽʣʴʥʦʛʦ ʧʘʢʝʪʘ ʜʣʷ ʯʘʩʪʠʥ ʩʠʩʪʝʤʠ, ʱʦ 

ʜʦʟʚʦʣʷʻ ʥʝ ʟʤʽʰʫʚʘʪʠ ʢʦʜ ʢʣʽʻʥʪʘ, ʩʝʨʚʝʨʘ ʽ worker-ʤʦʜʫʣʷ. 

ʈʝʘʣʽʟʦʚʘʥʘ ʟʘʛʘʣʴʥʘ ʩʪʨʫʢʪʫʨʘ ʧʦʚʥʽʩʪʶ ʚʽʜʧʦʚʽʜʘʻ ʩʧʨʦʻʢʪʦʚʘʥʽʡ 

ʘʨʭʽʪʝʢʪʫʨʽ, ʷʢʘ ʙʫʣʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʧʦʧʝʨʝʜʥʴʦʤʫ ʨʦʟʜʽʣʽ. ɺʽʜʦʢʨʝʤʣʝʥʥʷ ʢʦʞʥʦʾ 

ʯʘʩʪʠʥʠ ʚʝʙʩʝʨʚʽʩʫ ʻ ʟʨʫʯʥʠʤ ʪʘ ʙʽʣʴʰ ʢʝʨʦʚʘʥʠʤ ʧʽʜʭʦʜʦʤ. ʎʝ ʜʦʟʚʦʣʷʻ 

ʨʦʟʛʣʷʥʫʪʠ ʯʘʩʪʠʥʠ ʚʝʙʩʝʨʚʽʩʫ ʜʝʪʘʣʴʥʦ ʪʘ ʦʢʨʝʤʦ. 

4.2 ʈʝʘʣʽʟʘʮʽʷ ʢʣʽʻʥʪʩʴʢʦʾ ʯʘʩʪʠʥʠ ʚʝʙʩʝʨʚʽʩʫ 

ʂʣʽʻʥʪʩʴʢʘ ʯʘʩʪʠʥʘ ʚʝʙʩʝʨʚʽʩʫ ʨʝʘʣʽʟʦʚʘʥʘ ʚ apps/web. ʆʩʥʦʚʥʘ ʣʦʛʽʢʘ 

frontend ʟʦʩʝʨʝʜʞʝʥʘ ʚ ʤʘʨʰʨʫʪʘʭ src/app, API-ʢʣʽʻʥʪʘʭ src/lib ʪʘ ʢʦʤʧʦʥʝʥʪʘʭ 

ʟʘʭʠʱʝʥʦʾ ʯʘʩʪʠʥʠ. ʈʦʟʛʣʷʜʘʶʪʴʩʷ ʩʘʤʝ ʤʝʭʘʥʽʟʤʠ ʨʦʙʦʪʠ ʢʣʽʻʥʪʩʴʢʦʾ ʯʘʩʪʠʥʠ. 

ʈʝʘʣʽʟʘʮʽʷ ʙʘʛʘʪʦʢʨʦʢʦʚʦʛʦ ʤʘʡʩʪʨʘ ʩʪʚʦʨʝʥʥʷ ʛʨʠ 

ʉʪʚʦʨʝʥʥʷ ʛʨʠ ʟʨʦʙʣʝʥʦ ʫ ʬʦʨʤʘʪʽ ʧʦʢʨʦʢʦʚʦʛʦ ʤʘʡʩʪʨʘ. ʆʩʥʦʚʥʠʡ 

ʢʦʤʧʦʥʝʥʪ ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʬʘʡʣʽ WizardFlow.tsx, ʘ ʩʪʘʥ ʬʦʨʤʠ ʚʠʥʝʩʝʥʠʡ ʫ 

useCreateDraft.ts ʽ types.ts. ʎʝ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʦʢʨʝʤʦ ʟʙʝʨʽʛʘʪʠ ʜʘʥʽ ʬʦʨʤʠ, 

ʧʝʨʝʚʽʨʷʪʠ ʢʨʦʢʠ ʪʘ ʬʦʨʤʫʚʘʪʠ ʬʽʥʘʣʴʥʠʡ ʟʘʧʠʪ ʥʘ ʛʝʥʝʨʘʮʽʶ ʛʨʠ. ʂʦʞʝʥ ʢʨʦʢ 

ʧʨʘʮʶʻ ʟ ʯʘʩʪʠʥʦʶ ʯʝʨʥʝʪʢʠ. ɺʘʞʣʠʚʦ, ʱʦ ʬʦʨʤʘ ʩʪʚʦʨʝʥʥʷ ʛʨʠ ʟʙʝʨʽʛʘʻ ʪʽʣʴʢʠ ʪʽ 

ʜʘʥʽ, ʷʢʽ ʧʦʪʨʽʙʥʽ ʜʣʷ ʟʘʧʫʩʢʫ ʛʝʥʝʨʘʮʽʾ (ʨʠʩ. 4.2). 
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ʈʠʩʫʥʦʢ 4.2 ï ʉʪʨʫʢʪʫʨʘ ʩʪʘʥʫ ʤʘʡʩʪʨʘ ʩʪʚʦʨʝʥʥʷ ʛʨʠ 

ʅʘʧʨʠʢʣʘʜ, ʢʽʣʴʢʽʩʪʴ ʛʨʘʚʮʽʚ ʽ ʧʨʦʬʽʣʽ ʛʨʘʚʮʽʚ ʟʙʝʨʽʛʘʶʪʴʩʷ ʦʢʨʝʤʦ. ʎʝ ʜʘʻ 

ʯʽʪʢʫ ʤʝʞʫ, ʱʦʙ ʩʠʩʪʝʤʘ ʤʦʛʣʘ ʩʬʦʨʤʫʚʘʪʠ ʧʨʘʚʠʣʴʥʠʡ ʩʧʠʩʦʢ ʛʨʘʚʮʽʚ ʧʝʨʝʜ 

ʚʽʜʧʨʘʚʣʝʥʥʷʤ ʥʘ backend. ʊʘʢʦʞ ʢʨʦʢʠ ʤʘʡʩʪʨʘ ʚʠʥʝʩʝʥʽ ʚ ʦʢʨʝʤʠʡ ʤʘʩʠʚ STEPS 

ʽ ʯʝʨʝʟ ʮʝ ʧʦʨʷʜʦʢ ʧʨʦʭʦʜʞʝʥʥʷ ʬʦʨʤʠ ʢʦʥʪʨʦʣʶʻʪʴʩʷ ʮʝʥʪʨʘʣʽʟʦʚʘʥʦ. 

ʉʪʘʥ ʯʝʨʥʝʪʢʠ ʟʙʝʨʽʛʘʻʪʴʩʷ ʯʝʨʝʟ ʚʣʘʩʥʠʡ hook useCreateDraft (ʨʠʩ. 4.3). ʗʢ 

ʪʽʣʴʢʠ ʩʪʦʨʽʥʢʘ ʟʘʚʘʥʪʘʞʠʣʘʩʴ, ʚʽʥ ʚʽʜʥʦʚʣʶʻ ʧʦʧʝʨʝʜʥʽ ʜʘʥʽ, ʘ ʧʽʩʣʷ ʟʤʽʥʠ 

ʘʚʪʦʤʘʪʠʯʥʦ ʟʙʝʨʽʛʘʻ ʾʭ. ʎʝ ʜʦʟʚʦʣʷʻ ʥʝ ʚʪʨʘʯʘʪʠ ʚʚʝʜʝʥʽ ʧʘʨʘʤʝʪʨʠ ʧʽʜ ʯʘʩ ʨʦʙʦʪʠ 

ʟ ʤʘʡʩʪʨʦʤ. 

 

ʈʠʩʫʥʦʢ 4.3 ï ɿʙʝʨʝʞʝʥʥʷ ʩʪʘʥʫ ʤʘʡʩʪʨʘ 
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ʋ ʬʨʘʛʤʝʥʪʽ, ʥʘʚʝʜʝʥʦʤʫ ʥʘ ʨʠʩ. 4.3, ʚʠʜʥʦ, ʱʦ ʯʝʨʥʝʪʢʘ ʩʧʦʯʘʪʢʫ 

ʩʪʚʦʨʶʻʪʴʩʷ ʟʽ ʩʪʘʥʜʘʨʪʥʠʤʠ ʟʥʘʯʝʥʥʷʤʠ. ʇʝʨʰʠʡ ʨʝʥʜʝʨ ʜʘʻ ʦʩʥʦʚʫ ʜʣʷ 

ʟʘʚʘʥʪʘʞʝʥʥʷ ʜʘʥʠʭ ʟʽ ʩʭʦʚʠʱʘ. ɸ ʦʟʥʘʢʘ hydrated, ʫ ʩʚʦʶ ʯʝʨʛʫ, ʟʘʧʦʙʽʛʘʻ 

ʚʠʧʘʜʢʦʚʦʤʫ ʟʘʧʠʩʫ ʧʦʨʦʞʥʴʦʛʦ ʩʪʘʥʫ, ʱʦ ʻ ʜʫʞʝ ʚʘʞʣʠʚʠʤ ʽ ʧʨʘʢʪʠʯʥʠʤ. 

ɸʚʪʦʤʘʪʠʯʥʘ ʟʤʽʥʘ ʯʝʨʥʝʪʢʠ ʚʠʢʦʥʫʻʪʴʩʷ ʢʦʞʥʦʛʦ ʨʘʟʫ.  

ʋ WizardFlow.tsx ʻ ʪʘʢʦʞ ʧʝʨʝʭʽʜ ʤʽʞ ʢʨʦʢʘʤʠ ʤʘʡʩʪʨʘ (ʨʠʩ. 4.4). 

ɺʠʢʦʥʫʻʪʴʩʷ ʧʝʨʝʚʽʨʢʘ ʧʦʪʦʯʥʦʛʦ ʢʨʦʢʫ ʧʝʨʝʜ ʢʦʞʥʠʤ ʧʝʨʝʭʦʜʦʤ. ʗʢʱʦ ʜʘʥʽ 

ʚʚʝʜʝʥʽ ʥʝʢʦʨʝʢʪʥʦ, ʩʠʩʪʝʤʘ ʧʦʢʘʟʫʻ ʢʦʨʠʩʪʫʚʘʯʫ ʧʦʚʽʜʦʤʣʝʥʥʷ, ʘ ʚʽʥ ʟʘʣʠʰʘʻʪʴʩʷ 

ʥʘ ʪʦʤʫ ʞ ʝʪʘʧʽ. ʎʝ ʜʦʟʚʦʣʷʻ ʟʘʧʦʙʽʛʪʠ ʟʘʧʫʩʢ ʛʝʥʝʨʘʮʽʾ ʟ ʥʝʧʦʚʥʠʤʠ ʜʘʥʠʤʠ. 

 

ʈʠʩʫʥʦʢ 4.4 ï ʇʝʨʝʭʽʜ ʤʽʞ ʢʨʦʢʘʤʠ ʤʘʡʩʪʨʘ 

ʎʝʡ ʬʨʘʛʤʝʥʪ ʧʦʢʘʟʫʻ ʧʨʦʩʪʫ, ʘʣʝ ʚʘʞʣʠʚʫ ʣʦʛʽʢʫ. ʂʥʦʧʢʘ ʧʝʨʝʭʦʜʫ ʥʝ 

ʧʨʦʩʪʦ ʟʤʽʥʶʻ ʘʢʪʠʚʥʠʡ ʢʨʦʢ, ʘ ʩʧʦʯʘʪʢʫ ʧʝʨʝʚʽʨʷʻ ʩʪʘʥ ʧʦʪʦʯʥʦʛʦ ʝʪʘʧʫ. ʋ 

ʚʠʧʘʜʢʫ, ʢʦʣʠ ʧʝʨʝʚʽʨʢʘ ʧʨʦʡʜʝʥʘ, ʧʦʤʠʣʢʘ ʦʯʠʱʘʻʪʴʩʷ, ʘ ʤʘʡʩʪʝʨ ʧʝʨʝʭʦʜʠʪʴ ʜʘʣʽ. 

ɺʘʣʽʜʘʮʽʷ ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʜʘʥʠʭ ʟʘʧʠʪʫ ʜʣʷ ʛʝʥʝʨʘʮʽʾ 

Frontend ʚʠʢʦʥʫʻ ʢʣʽʻʥʪʩʴʢʫ ʧʝʨʝʚʽʨʢʫ ʜʘʥʠʭ ʧʝʨʝʜ ʩʘʤʠʤ ʟʘʧʫʩʢʦʤ ʛʝʥʝʨʘʮʽʾ 

(ʨʠʩ. 4.5). ʎʝ ʥʝ ʻ ʧʦʚʥʦʶ ʟʘʤʽʥʦʶ ʚʘʣʽʜʘʮʽʾ ʥʘ ʩʪʦʨʦʥʽ backend, ʘʣʝ ʙʣʦʢʫʻ 

ʥʝʧʦʚʥʠʡ ʟʘʧʠʪ ʥʘʚʽʪʴ ʜʦ ʩʝʨʚʝʨʥʦʾ ʦʙʨʦʙʢʠ. ʄʽʥʽʤʘʣʴʥʠʡ ʥʘʙʽʨ ʜʣʷ ʟʘʧʫʩʢʫ 

ʛʝʥʝʨʘʮʽʾ ʦʭʦʧʣʶʻ ʥʘʟʚʫ, ʞʘʥʨ, ʪʦʥ, ʢʽʣʴʢʽʩʪʴ ʛʨʘʚʮʽʚ ʽ ʪʨʠʚʘʣʽʩʪʴ. 

 

ʈʠʩʫʥʦʢ 4.5 ï ʇʝʨʝʚʽʨʢʘ ʛʦʪʦʚʥʦʩʪʽ ʯʝʨʥʝʪʢʠ ʜʦ ʟʘʧʫʩʢʫ ʛʝʥʝʨʘʮʽʾ 
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ʌʫʥʢʮʽʷ canStartGeneration ʥʝ ʧʦʚʝʨʪʘʻ ʣʠʰʝ boolean. ʋʪʦʯʥʷʶʪʴʩʷ ʽ ʪʠʧʠ 

ʯʝʨʥʝʪʢʠ. TypeScript ʚʞʝ ʟʥʘʻ, ʱʦ title, genre, tone, players ʽ duration ʟʘʧʦʚʥʝʥʽ, ʪʦʤʫ 

ʟʤʝʥʰʫʻʪʴʩʷ ʢʽʣʴʢʽʩʪʴ ʧʝʨʝʚʽʨʦʢ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʫ ʢʦʜʽ. ʎʝ ʜʦʟʚʦʣʷʻ ʢʣʽʻʥʪʩʴʢʽʡ 

ʯʘʩʪʠʥʽ ʧʨʘʮʶʚʘʪʠ ʟ ʚʠʟʥʘʯʝʥʠʤʠ ʜʘʥʠʤʠ ʧʝʨʝʜ ʩʪʚʦʨʝʥʥʷʤ ʪʽʣʘ ʟʘʧʠʪʫ. 

ʆʢʨʝʤʦ ʧʝʨʝʚʽʨʷʶʪʴʩʷ ʧʨʘʚʠʣʘ ʢʦʥʢʨʝʪʥʠʭ ʢʨʦʢʽʚ (ʨʠʩ. 4.6). ʅʘʧʨʠʢʣʘʜ, 

ʢʽʣʴʢʽʩʪʴ ʛʨʘʚʮʽʚ ʤʘʻ ʙʫʪʠ ʚʽʜ 2 ʜʦ 8. ʊʨʠʚʘʣʽʩʪʴ ʧʘʨʪʽʾ ʤʘʻ ʙʫʪʠ ʫ ʤʝʞʘʭ ʚʽʜ 10 ʜʦ 

180 ʭʚʠʣʠʥ. ʊʘʢʽ ʧʝʨʝʚʽʨʢʠ ʦʜʨʘʟʫ ʧʨʠʚôʷʟʘʥʽ ʜʦ ʢʨʦʢʫ ʤʘʡʩʪʨʘ, ʜʝ ʚʚʦʜʪ̫ʩɹ ̫ʜʘʥʽ. 

 

ʈʠʩʫʥʦʢ 4.6 ï ʇʝʨʝʚʽʨʢʘ ʟʥʘʯʝʥʴ ʧʦʪʦʯʥʦʛʦ ʢʨʦʢʫ 

ʌʨʘʛʤʝʥʪ ʥʘ ʨʠʩ. 4.6 ʚʠʢʦʥʫʻ ʨʦʣʴ ʧʝʨʝʚʽʨʢʠ ʷʢʦʩʪʽ ʚʚʝʜʝʥʥʷ. ʎʝ ʟʘʙʝʟʧʝʯʫʻ, 

ʱʦ ʢʦʨʠʩʪʫʚʘʯ ʥʝ ʤʦʞʝ ʧʝʨʝʡʪʠ ʜʘʣʽ, ʷʢʱʦ ʟʥʘʯʝʥʥʷ ʚʠʭʦʜʷʪʴ ʟʘ ʜʦʧʫʩʪʠʤʽ ʤʝʞʽ, 

ʱʦ ʟʤʝʥʰʫʻ ʢʽʣʴʢʽʩʪʴ ʧʦʤʠʣʢʦʚʠʭ ʟʘʧʠʪʽʚ ʜʦ backend. ʇʽʩʣʷ ʧʝʨʝʚʽʨʢʠ ʜʣʷ backend 

ʽʜʝ ʧʝʨʝʪʚʦʨʝʥʥʷ ʯʝʨʥʝʪʢʠ ʫ ʪʽʣʦ ʟʘʧʠʪʫ (ʨʠʩ. 4.7). ʏʝʨʝʟ ʪʝ, ʱʦ ʚʥʫʪʨʽʰʥʽʡ ʩʪʘʥ 

ʬʦʨʤʠ ʥʝ ʧʦʚʠʥʝʥ ʥʘʧʨʷʤʫ ʚʽʜʧʨʘʚʣʷʪʠʩʷ ʥʘ ʩʝʨʚʝʨ, ʮʝ ʜʦʮʽʣʴʥʦ ʨʦʟʛʣʷʜʘʪʠ ʷʢ 

ʦʢʨʝʤʠʡ ʢʨʦʢ. ʊʽʣʦ ʟʘʧʠʪʫ ʚʽʜʧʦʚʽʜʘʻ ʢʦʥʪʨʘʢʪʫ StartGenerationRequest. ʅʘ ʮʴʦʤʫ 

ʝʪʘʧʽ frontend ʧʝʨʝʪʚʦʨʶʻ ʜʘʥʽ, ʷʢʽ ʚʚʽʚ ʢʦʨʠʩʪʫʚʘʯ, ʫ ʬʦʨʤʘʪ ʛʝʥʝʨʘʮʽʡʥʦʛʦ ʟʘʧʠʪʫ. 

 

ʈʠʩʫʥʦʢ 4.7 ï ʌʦʨʤʫʚʘʥʥʷ ʜʘʥʠʭ ʟʘʧʠʪʫ ʜʣʷ backend 
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ʈʝʘʣʽʟʘʮʽʷ ʟʘʧʫʩʢʫ ʛʝʥʝʨʘʮʽʾ ʯʝʨʝʟ API 

API-ʟʘʧʠʪʠ ʚʠʥʝʩʝʥʽ ʚ ʦʢʨʝʤʠʡ ʰʘʨ. ɹʘʟʦʚʘ ʬʫʥʢʮʽʷ ʬʦʨʤʫʻ URL backend, 

ʜʦʜʘʻ JSON-ʟʘʛʦʣʦʚʢʠ, ʧʝʨʝʜʘʻ cookies ʽ ʟʚʦʜʠʪʴ ʧʦʤʠʣʢʠ ʜʦ ʻʜʠʥʦʛʦ ʬʦʨʤʘʪʫ 

(ʨʠʩ. 4.8). ʊʘʢʠʤ ʯʠʥʦʤ, ʚʩʽ API-ʬʫʥʢʮʽʾ ʧʨʘʮʶʶʪʴ ʦʜʥʘʢʦʚʦ. 

 

ʈʠʩʫʥʦʢ 4.8 ï ɹʘʟʦʚʘ ʬʫʥʢʮʽʷ ʟʘʧʠʪʫ ʜʦ backend 

ʂʣʶʯʦʚʠʤ ʧʘʨʘʤʝʪʨʦʤ ʻ credentials: "include". ʁʦʛʦ ʨʦʣʴ ʜʫʞʝ ʟʨʦʟʫʤʽʣʘ, ʘ 

ʩʘʤʝ, ʱʦʙ ʙʨʘʫʟʝʨ ʧʝʨʝʜʘʚʘʚ cookies ʩʝʩʽʾ ʨʘʟʦʤ ʽʟ ʟʘʧʠʪʦʤ. ɹʝʟ ʮʴʦʛʦ ʟʘʭʠʱʝʥʽ 

backend-ʤʝʪʦʜʠ ʥʝ ʟʤʦʛʣʠ ʙ ʚʠʟʥʘʯʠʪʠ ʢʦʨʠʩʪʫʚʘʯʘ. ʋ generation-api.ts ʦʧʠʩʘʥʽ 

ʬʫʥʢʮʽʾ ʜʣʷ ʟʘʧʫʩʢʫ ʛʝʥʝʨʘʮʽʾ, ʦʪʨʠʤʘʥʥʷ ʩʪʘʪʫʩʫ ʪʘ ʨʝʟʫʣʴʪʘʪʫ (ʨʠʩ. 4.9). ʇʽʜʭʽʜ 

ʪʘʢʠʡ, ʱʦ ʢʦʤʧʦʥʝʥʪʠ ʥʝ ʚʠʢʣʠʢʘʶʪʴ fetch ʥʘʧʨʷʤʫ, ʘ ʧʨʘʮʶʶʪʴ ʯʝʨʝʟ ʛʦʪʦʚʽ 

ʬʫʥʢʮʽʾ API-ʰʘʨʫ. ʎʝ ʨʦʙʠʪʴ ʟʚôʷʟʦʢ frontend ʟ backend ʙʽʣʴʰ ʢʦʥʪʨʦʣʴʦʚʘʥʠʤ. 

 

ʈʠʩʫʥʦʢ 4.9 ï API-ʬʫʥʢʮʽʾ ʛʝʥʝʨʘʮʽʾ 
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ʆʩʥʦʚʥʠʡ ʟʘʧʫʩʢ ʛʝʥʝʨʘʮʽʾ ʚʠʢʦʥʫʻʪʴʩʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚ WizardFlow.tsx. 

ɺʘʞʣʠʚʠʤ ʨʽʰʝʥʥʷʤ ʻ ʧʦʚʪʦʨʥʘ ʧʝʨʝʚʽʨʢʘ ʯʝʨʥʝʪʢʠ ̔  ʤʝʪʘʜʘʥʠʭ, ʘ ʧʽʩʣʷ ʫʩʧʽʰʥʦʛʦ 

ʩʪʚʦʨʝʥʥʷ ʛʝʥʝʨʘʮʽʾ ʢʦʨʠʩʪʫʚʘʯ ʧʝʨʝʭʦʜʠʪʴ ʥʘ ʩʪʦʨʽʥʢʫ, ʜʝ ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʩʪʘʪʫʩ 

(ʨʠʩ. 4.10). ʋ ʚʠʧʘʜʢʫ, ʢʦʣʠ ʢʦʨʠʩʪʫʚʘʯ ʥʝ ʘʚʪʦʨʠʟʦʚʘʥʠʡ ʘʙʦ ʥʝ ʤʘʻ ʜʦʩʪʫʧʫ, ʡʦʤʫ 

ʩʠʩʪʝʤʘ ʧʦʢʘʟʫʻ ʚʽʜʧʦʚʽʜʥʝ ʤʦʜʘʣʴʥʝ ʚʽʢʥʦ. 

 

ʈʠʩʫʥʦʢ 4.10 ï ɿʘʧʫʩʢ ʛʝʥʝʨʘʮʽʾ ʟ ʤʘʡʩʪʨʘ 

ʌʨʘʛʤʝʥʪ ʧʦʢʘʟʫʻ ʚʝʩʴ ʢʣʽʻʥʪʩʴʢʠʡ ʟʘʧʫʩʢ ʛʝʥʝʨʘʮʽʾ. ʗʢʱʦ ʫʩʧʽʰʥʦ ʚʩʝ 

ʚʠʢʦʥʘʣʦʩʴ, ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ router.push, ʱʦ ʧʝʨʝʚʦʜʠʪʴ ʢʦʨʠʩʪʫʚʘʯʘ ʥʘ 

/app/generation/{id}. ʇʦʤʠʣʢʠ 401 ʽ 403 ʦʙʨʦʙʣʷʶʪʴʩʷ ʥʝ ʨʘʟʦʤ, ʙʦ ʚʦʥʠ ʤʘʶʪʴ 

ʨʽʟʥʫ ʧʦʚʝʜʽʥʢʫ ʚ ʽʥʪʝʨʬʝʡʩʽ. 

ʄʦʥʽʪʦʨʠʥʛ ʛʝʥʝʨʘʮʽʾ ʪʘ ʦʙʨʦʙʢʘ ʩʪʘʥʽʚ 

ʉʪʦʨʽʥʢʘ ʛʝʥʝʨʘʮʽʾ ʨʝʘʣʽʟʦʚʘʥʘ ʪʘʢ, ʱʦ ʦʪʨʠʤʫʻ generationId ʟ ʤʘʨʰʨʫʪʫ ʽ 

ʧʦʯʠʥʘʻ ʧʝʨʽʦʜʠʯʥʦ ʟʘʧʠʪʫʚʘʪʠ ʩʪʘʥ ʛʝʥʝʨʘʮʽʾ. ɼʣʷ ʮʴʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʧʝʨʽʦʜʠʯʥʝ ʦʧʠʪʫʚʘʥʥʷ ʯʝʨʝʟ setTimeout, ʽʥʪʝʨʚʘʣ ʷʢʦʛʦ ʩʪʘʥʦʚʠʪʴ 2500 ʤʩ. 

ʌʨʘʛʤʝʥʪ, ʧʦʢʘʟʘʥʠʡ ʥʘ ʨʠʩ. 4.11 ï ʦʩʥʦʚʘ ʤʦʥʽʪʦʨʠʥʛʫ ʛʝʥʝʨʘʮʽʾ. ʂʦʣʠ ʩʪʘʪʫʩ ʱʝ 

ʥʝʟʘʚʝʨʰʝʥʠʡ, ʩʪʦʨʽʥʢʘ ʨʦʙʠʪʴ ʧʣʘʥ ʥʘ ʥʘʩʪʫʧʥʠʡ ʟʘʧʠʪ. ɸ ʫ ʚʠʧʘʜʢʫ, ʢʦʣʠ ʩʪʘʪʫʩ 

ʧʦʟʥʘʯʘʻʪʴʩʷ ʷʢ COMPLETED, frontend ʦʜʨʘʟʫ ʟʘʚʘʥʪʘʞʫʻ ʧʦʚʥʠʡ ʨʝʟʫʣʴʪʘʪ. 

FAILED ʘʙʦ CANCELED ʟʘʧʫʩʢʘʻ ʧʝʨʝʭʽʜ ʩʪʦʨʽʥʢʠ ʫ ʩʪʘʥ ʧʦʤʠʣʢʠ, ʜʝ ʚʠʚʦʜʠʪʴʩʷ 

ʚʽʜʧʦʚʽʜʥʝ ʧʦʚʽʜʦʤʣʝʥʥʷ. ʑʝ ʦʜʥʽʻʶ ʚʘʞʣʠʚʦʶ ʜʽʻʶ ʻ ʦʯʠʱʝʥʥʷ ʪʘʡʤʝʨʫ, ʷʢʱʦ 

ʢʦʨʠʩʪʫʚʘʯ ʟʘʣʠʰʘʻ ʩʪʦʨʽʥʢʫ. Disposed ʙʣʦʢʫʻ ʦʥʦʚʣʝʥʥʷ ʩʪʘʥʫ ʧʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ 

ʘʩʠʥʭʨʦʥʥʦʛʦ ʟʘʧʠʪʫ, ʱʦ ʟʘʭʠʱʘʻ ʩʪʦʨʽʥʢʫ ʚʽʜ ʥʝʧʨʘʚʠʣʴʥʦʛʦ ʦʥʦʚʣʝʥʥʷ ʩʪʘʥʫ. 
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ʈʠʩʫʥʦʢ 4.11 ï ɿʘʧʠʪ ʩʪʘʪʫʩʫ ʛʝʥʝʨʘʮʽʾ 

ʗʢʱʦ ʛʝʥʝʨʘʮʽʷ ʟʘʚʝʨʰʝʥʘ, frontend ʧʦʯʠʥʘʻ ʧʨʘʮʶʚʘʪʠ ʟ ʛʦʪʦʚʠʤ outputJson, 

ʘ ʥʝ ʧʨʦʤʽʞʥʠʤ ʩʪʘʪʫʩʦʤ. ʉʠʩʪʝʤʘ ʨʦʙʠʪʴ ʥʦʨʤʘʣʽʟʘʮʽʶ ʨʝʟʫʣʴʪʘʪʫ ʯʝʨʝʟ 

normalizeOutput, ʘ ʧʽʩʣʷ ʯʦʛʦ ʩʪʦʨʽʥʢʘ ʚʠʟʥʘʯʘʻ, ʯʠ ʧʨʠʜʘʪʥʠʡ ʚʽʥ ʜʣʷ ʜʝʤʦʥʩʪʨʘʮʽʾ 

(ʨʠʩ. 4.12). ʇʝʨʝʜʙʘʯʝʥʦ ʽ ʧʦʚʪʦʨʥʠʡ ʟʘʧʫʩʢ, ʱʦ ʚʠʢʦʥʫʻʪʴʩʷ ʯʝʨʝʟ retryGeneration. 

ʇʽʩʣʷ ʩʪʚʦʨʝʥʥʷ ʥʦʚʦʾ ʛʝʥʝʨʘʮʽʾ ʢʦʨʠʩʪʫʚʘʯ ʧʝʨʝʭʦʜʠʪʴ ʥʘ ʥʦʚʠʡ ʤʘʨʰʨʫʪ ʩʪʘʪʫʩʫ. 

 

ʈʠʩʫʥʦʢ 4.12 ï ʇʽʜʛʦʪʦʚʢʘ ʨʝʟʫʣʴʪʘʪʫ ʪʘ ʧʦʚʪʦʨʥʠʡ ʟʘʧʫʩʢ ʛʝʥʝʨʘʮʽʾ 

ɿʘʙʝʟʧʝʯʫʻʪʴʩʷ ʟʘʭʠʱʝʥʠʡ ʜʦʩʪʫʧ ʜʦ ʩʪʦʨʽʥʦʢ ʛʝʥʝʨʘʮʽʾ ʯʝʨʝʟ ProtectedRoute, 

ʘ ʤʘʪʝʨʽʘʣʠ ʛʨʠ ʚʽʜʢʨʠʚʘʶʪʴʩʷ ʯʝʨʝʟ backend-ʟʘʧʠʪʠ. ʆʪʞʝ, ʢʣʽʻʥʪʩʴʢʘ ʯʘʩʪʠʥʘ 

ʨʝʘʣʽʟʫʻ ʧʦʚʥʠʡ ʪʝʭʥʽʯʥʠʡ ʮʠʢʣ ʨʦʙʦʪʠ ʟ ʛʝʥʝʨʘʮʽʻʶ, ʘ ʥʝ ʣʠʰʝ ʽʥʪʝʨʬʝʡʩ. 

ɼʦʮʽʣʴʥʦ ʨʦʟʛʣʷʥʫʪʠ ʽ ʩʝʨʚʝʨʥʫ ʯʘʩʪʠʥʫ ʜʣʷ ʧʦʚʥʦʛʦ ʨʦʟʫʤʽʥʥʷ ʧʨʦʮʝʩʽʚ. 
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4.3 ʈʝʘʣʽʟʘʮʽʷ ʩʝʨʚʝʨʥʦʾ ʯʘʩʪʠʥʠ ʪʘ ʩʪʨʫʢʪʫʨʠ ʢʣʘʩʽʚ 

ʉʝʨʚʝʨʥʘ ʯʘʩʪʠʥʘ ʚʠʩʪʫʧʘʻ ʢʦʦʨʜʠʥʘʪʦʨʦʤ ʤʽʞ ʢʣʽʻʥʪʩʴʢʦʶ ʯʘʩʪʠʥʦʶ, 

ʙʘʟʦʶ ʜʘʥʠʭ, ʧʣʘʪʽʞʥʠʤ ʤʦʜʫʣʝʤ ʽ worker-ʤʦʜʫʣʝʤ. ʆʩʥʦʚʥʘ ʟʘʜʘʯʘ ʧʦʣʷʛʘʻ ʥʝ 

ʪʽʣʴʢʠ ʚ ʧʨʠʡʤʘʥʥʽ HTTP-ʟʘʧʠʪʽʚ, ʘ ʱʝ ʫ ʢʝʨʫʚʘʥʥʽ ʟʘʧʫʩʢʦʤ ʛʝʥʝʨʘʮʽʾ, ʧʝʨʝʚʽʨʮʽ 

ʩʝʩʽʾ, ʧʝʨʝʚʽʨʮʽ ʧʨʘʚ ʜʦʩʪʫʧʫ. ʆʢʨʝʤʫ ʚʘʞʣʠʚʫ ʨʦʣʴ ʩʝʨʚʝʨʥʘ ʯʘʩʪʠʥʘ ʚʠʢʦʥʫʻ ʜʣʷ 

ʩʪʘʥʫ ʛʝʥʝʨʘʮʽʾ ʪʘ ʧʝʨʝʜʘʯʽ ʟʘʚʜʘʥʥʷ ʫ ʯʝʨʛʫ. 

ʅʘ ʜʽʘʛʨʘʤʽ ʢʣʘʩʽʚ (ʨʠʩ. 4.13) ʧʦʢʘʟʘʥʦ ʦʩʥʦʚʥʽ ʢʣʘʩʠ, ʱʦ ʬʦʨʤʫʶʪʴ ʩʝʨʚʝʨʥʫ 

ʯʘʩʪʠʥʫ ʚʝʙʩʝʨʚʽʩʫ. Persistence-ʩʫʪʥʦʩʪʽ ʥʘ ʜʽʘʛʨʘʤʽ ʧʦʜʘʥʦ ʫ ʩʢʦʨʦʯʝʥʦʤʫ ʚʠʛʣʷʜʽ, 

ʦʩʢʽʣʴʢʠ ʧʦʚʥʘ ʩʪʨʫʢʪʫʨʘ ʪʘʙʣʠʮʴ, ʢʣʶʯʽʚ ʪʘ ʟʚôʷʟʢʽʚ ʙʘʟʠ ʜʘʥʠʭ ʙʫʣʘ ʥʘʚʝʜʝʥʘ 

ʦʢʨʝʤʦ ʥʘ ʣʦʛʽʯʥʽʡ ʩʭʝʤʽ ɹɼ. ɼʝʷʢʽ ʜʦʧʦʤʽʞʥʽ ʢʣʘʩʠ ʥʝ ʙʫʣʠ ʜʦʜʘʥʽ ʜʣʷ ʫʥʠʢʥʝʥʥʷ 

ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ ʜʽʘʛʨʘʤʠ ʪʘ ʟʙʝʨʝʞʝʥʥʷ ʯʠʪʘʙʝʣʴʥʦʩʪʽ. 
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ʆʩʥʦʚʥʠʡ ʚʭʽʜʥʠʡ ʢʣʘʩ ʩʝʨʚʝʨʥʦʾ ʯʘʩʪʠʥʠ ï ʮʝ GenerationController, ʷʢʠʡ 

ʦʧʠʩʫʻ API ʜʣʷ ʨʦʙʦʪʠ ʟ ʛʝʥʝʨʘʮʽʻʶ. ɼʦ ʥʠʭ ʥʘʣʝʞʘʪʴ ʟʘʧʫʩʢ, ʧʦʚʪʦʨʥʠʡ ʟʘʧʫʩʢ, 

ʦʪʨʠʤʘʥʥʷ ʩʪʘʪʫʩʫ, ʦʪʨʠʤʘʥʥʷ ʨʝʟʫʣʴʪʘʪʫ, ʨʦʙʦʪʘ ʟ ʙʽʙʣʽʦʪʝʢʦʶ ʪʘ ʜʦʩʪʫʧ ʜʦ 

ʬʘʡʣʽʚ. ʆʢʨʝʤʦ ʧʦʪʨʽʙʝʥ SessionAuthGuard ʜʣʷ ʟʘʭʠʱʝʥʠʭ ʟʘʧʠʪʽʚ ʽ ʩʘʤʝ ʪʦʤʫ 

ʤʝʪʦʜʠ ʢʦʥʪʨʦʣʝʨʘ ʦʪʨʠʤʫʶʪʴ ʧʝʨʝʚʽʨʝʥʦʛʦ ʢʦʨʠʩʪʫʚʘʯʘ, ʘ ʥʝ ʣʠʰʝ ʪʽʣʦ ʟʘʧʠʪʫ. 

ɿʘʚʜʷʢʠ ʮʴʦʤʫ ʟʤʝʥʰʫʻʪʴʩʷ ʢʽʣʴʢʽʩʪʴ ʨʫʯʥʠʭ ʧʝʨʝʚʽʨʦʢ ʫ ʩʘʤʠʭ ʤʝʪʦʜʘʭ. 

ʅʝ ʤʝʥʰ ʚʘʞʣʠʚʠʤ ʻ ʩʝʨʚʝʨʥʘ ʚʘʣʽʜʘʮʽʷ, ʷʢʘ ʥʝ ʚʠʥʝʩʝʥʘ ʫ ʚʠʧʘʜʢʦʚʽ 

ʧʝʨʝʚʽʨʢʠ ʚʩʝʨʝʜʠʥʽ ʢʦʥʪʨʦʣʝʨʘ. ɺʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ BodyValidationPipe ʜʣʷ ʟʘʧʫʩʢʫ 

ʛʝʥʝʨʘʮʽʾ, ʱʦ ʧʨʠʡʤʘʻ ʬʫʥʢʮʽʶ validateStartGenerationDto (ʨʠʩ. 4.14). ʎʝʡ ʧʽʜʭʽʜ 

ʜʦʟʚʦʣʷʻ ʢʦʥʪʨʦʣʝʨʫ ʟʘʣʠʰʘʪʠʩʷ ʢʦʤʧʘʢʪʥʠʤ, ʘ ʧʝʨʝʚʽʨʢʘ ʚʭʽʜʥʠʭ ʜʘʥʠʭ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʜʦ ʚʭʦʜʞʝʥʥʷ ʫ ʙʽʟʥʝʩ-ʣʦʛʽʢʫ. ʎʝ ʧʦʣʝʛʰʫʻ ʧʽʜʪʨʠʤʢʫ ʯʝʨʝʟ ʪʝ, ʱʦ 

ʧʨʘʚʠʣʘ ʚʘʣʽʜʘʮʽʾ ʟʦʩʝʨʝʜʞʝʥʽ ʚ ʦʜʥʦʤʫ ʤʽʩʮʽ ʽ ʥʝ ʨʦʟʢʠʜʘʥʽ ʧʦ ʨʽʟʥʠʭ ʯʘʩʪʠʥʘʭ. 

 

ʈʠʩʫʥʦʢ 4.14 ï ʈʝʘʣʽʟʘʮʽʷ ʟʘʭʠʱʝʥʠʭ API-ʤʝʪʦʜʽʚ ʛʝʥʝʨʘʮʽʾ 

ʎʝʡ ʬʨʘʛʤʝʥʪ ʥʘ ʨʠʩʫʥʢʫ 4.14 ʻ ʧʦʢʘʟʥʠʢʦʤ ʩʪʠʣʶ ʨʝʘʣʽʟʘʮʽʾ backend API. 

ʎʝ ʚʠʜʥʦ ʟ ʪʦʛʦ, ʱʦ ʢʦʥʪʨʦʣʝʨ ʥʝ ʩʪʚʦʨʶʻ ʛʝʥʝʨʘʮʽʶ ʩʘʤʦʩʪʽʡʥʦ, ʚʽʥ ʥʝ ʧʨʘʮʶʻ 

ʥʘʧʨʷʤʫ ʟ ʯʝʨʛʦʶ ʽ ʥʝ ʤʽʩʪʠʪʴ ʣʦʛʽʢʫ ʧʣʘʪʝʞʽʚ. ʃʠʰʝ ʧʨʠʡʤʘʻʪʴʩʷ ʟʘʧʠʪ ʽ 

ʧʝʨʝʜʘʻʪʴʩʷ ʚ GenerationService. ɿʘʚʜʷʢʠ ʮʴʦʤʫ, ʮʝʡ ʰʘʨ ʩʪʘʻ ʟʨʦʟʫʤʽʣʠʤ ̔  ʧʨʦʩʪʠʤ. 
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GenerationService ï ʮʝ ʮʝʥʪʨʘʣʴʥʠʡ ʢʣʘʩ ʩʝʨʚʝʨʥʦʾ ʯʘʩʪʠʥʠ, ʜʝ ʟʦʩʝʨʝʜʞʝʥʦ 

ʣʦʛʽʢʫ, ʢ̫ʘ ʤʘʻ ʚʠʢʦʥʫʚʘʪʠʩʴ ʧʝʨʝʜ ʧʦʪʨʘʧʣʷʥʥʷʤ ʟʘʜʘʯʽ ʫ worker-ʤʦʜʫʣʴ. ʇʝʨʰʠʤ 

ʢʨʦʢʦʤ ʚʠʩʪʫʧʘʻ ʥʦʨʤʘʣʽʟʘʮʽʷ ʧʘʨʘʤʝʪʨʽʚ. ʇʦʪʽʤ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘʧʫʩʢ ʪʨʘʥʟʘʢʮʽʾ, ʜʝ 

ʨʝʟʝʨʚʫʻʪʴʩʷ ʜʦʩʪʫʧ ʜʦ ʛʝʥʝʨʘʮʽʾ ʪʘ ʩʪʚʦʨʶʻʪʴʩʷ ʟʘʧʠʩ ʛʝʥʝʨʘʮʽʾ. ʇʽʩʣʷ ʮʠʭ 

ʧʨʦʮʝʜʫʨ ʩʪʚʦʨʶʶʪʴʩʷ ʝʪʘʧʠ ʛʝʥʝʨʘʮʽʾ. ʆʢʨʝʤʦ ʚʘʞʣʠʚʦ ʧʽʜʢʨʝʩʣʠʪʠ ʪʝ, ʱʦ 

ʪʨʘʥʟʘʢʮʽʷ ʚʠʢʦʥʫʻʪʴʩʷ ʟ ʨʽʚʥʝʤ ʽʟʦʣʷʮʽʾ Serializable. ʅʘʧʨʠʢʣʘʜ, ʫ ʚʠʧʘʜʢʫ, ʢʦʣʠ 

ʢʦʨʠʩʪʫʚʘʯ ʤʘʻ ʦʜʥʫ ʙʝʟʢʦʰʪʦʚʥʫ ʛʝʥʝʨʘʮʽʶ ʘʙʦ ʧʣʘʪʥʠʡ ʢʨʝʜʠʪ, ʩʠʩʪʝʤʘ ʥʝ 

ʜʦʟʚʦʣʷʻ ʜʚʘ ʦʜʥʦʯʘʩʥʽ ʟʘʧʫʩʢʠ. ʗʢʱʦ Prisma ʧʦʚʝʨʪʘʻ ʧʦʤʠʣʢʫ ʯʝʨʝʟ ʢʦʥʢʫʨʝʥʪʥʝ 

ʚʠʢʦʥʘʥʥʷ ʪʨʘʥʟʘʢʮʽʾ, ʤʝʪʦʜ ʚʠʢʦʥʫʻ ʧʦʚʪʦʨʥʫ ʩʧʨʦʙʫ. 

Backend ʜʦʜʘʻ ʟʘʜʘʯʫ ʚ ʯʝʨʛʫ ʯʝʨʝʟ GenerationProducer ʷʢ ʪʽʣʴʢʠ 

ʟʘʚʝʨʰʫʻʪʴʩʷ ʟʘʧʠʩ ʛʝʥʝʨʘʮʽʾ (ʨʠʩ. 4.15). ʋ ʚʠʧʘʜʢʫ, ʢʦʣʠ ʟʘʜʘʯʘ ʥʝ ʙʫʣʘ ʜʦʜʘʥʘ, 

ʩʝʨʚʝʨ ʟʚʽʣʴʥʷʻ ʜʦʩʪʫʧ, ʷʢʠʡ ʙʫʚ ʟʘʨʝʟʝʨʚʦʚʘʥʠʡ ʪʘ ʧʝʨʝʚʦʜʠʪʴ ʛʝʥʝʨʘʮʽʶ ʫ ʩʪʘʥ 

ʧʦʤʠʣʢʠ. ʎʝ ʤʘʻ ʚʝʣʠʢʫ ʮʽʥʥʽʩʪʴ, ʪʦʤʫ ʱʦ ʛʝʥʝʨʘʮʽʷ ʥʝ ʚʚʘʞʘʻʪʴʩʷ ʚʠʪʨʘʯʝʥʦʶ, 

ʷʢʱʦ ʚʦʥʘ ʥʘʚʽʪʴ ʱʝ ʥʝ ʧʝʨʝʡʰʣʘ ʫ ʩʪʘʥ ʦʙʨʦʙʢʠ. 

 

ʈʠʩʫʥʦʢ 4.15 ï ʈʝʘʣʽʟʘʮʽʷ ʩʪʚʦʨʝʥʥʷ ʛʝʥʝʨʘʮʽʾ ʪʘ ʧʦʩʪʘʥʦʚʢʠ ʟʘʜʘʯʽ ʚ ʯʝʨʛʫ 
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ʆʢʨʝʤʦ ʨʝʘʣʽʟʦʚʘʥʘ ʧʦʚʪʦʨʥʘ ʛʝʥʝʨʘʮʽʷ retryGeneration ʻ ʧʨʘʚʠʣʴʥʠʤ 

ʧʽʜʭʦʜʦʤ, ʦʩʢʽʣʴʢʠ ʩʠʩʪʝʤʘ ʧʦʚʪʦʨʥʦ ʥʝ ʧʨʦʩʠʪʴ ʢʦʨʠʩʪʫʚʘʯʘ ʚʚʝʩʪʠ ʪʽ ʞ ʩʘʤʽ 

ʧʘʨʘʤʝʪʨʠ. ɿʘʤʽʩʪʴ ʮʴʦʛʦ backend ʙʝʨʝ ʧʦʧʝʨʝʜʥʽʡ inputJson ʟʙʝʨʝʞʝʥʦʾ ʛʝʥʝʨʘʮʽʾ. 

ʉʪʚʦʨʶʻʪʴʩʷ ʥʦʚʘ ʛʝʥʝʨʘʮʽʷ ʯʝʨʝʟ ʪʦʡ ʩʘʤʠʡ ʤʝʪʦʜ createGeneration. ʋʩʽ ʧʝʨʝʚʽʨʢʠ 

ʚʠʢʦʥʫʶʪʴʩʷ ʦʜʥʘʢʦʚʦ ʜʣʷ ʧʝʨʰʦʛʦ ʽ ʧʦʚʪʦʨʥʦʛʦ ʟʘʧʫʩʢʫ. 

ʉʪʚʦʨʝʥʠʡ BillingService ï ʮʝ ʥʝ ʟʚʠʯʘʡʥʠʡ ʜʦʧʦʤʽʞʥʠʡ ʤʦʜʫʣʴ ʦʧʣʘʪʠ. 

ʁʦʛʦ ʨʦʣʴ ʟʥʘʯʥʦ ʩʢʣʘʜʥʽʰʘ, ʪʦʤʫ ʱʦ ʚʽʥ ʙʝʨʝ ʫʯʘʩʪʴ ʫ ʢʦʥʪʨʦʣʽ ʜʦʩʪʫʧʫ ʜʦ 

ʛʝʥʝʨʘʮʽʾ. ʊʦʙʪʦ ʩʝʨʚʽʩ ʧʝʨʝʚʽʨʷʻ ʯʠ ʻ ʙʝʟʢʦʰʪʦʚʥʘ ʛʝʥʝʨʘʮʽʷ, ʢʨʝʜʠʪʠ, ʘʢʪʠʚʥʘ 

ʧʽʜʧʠʩʢʘ, ʜʝʥʥʠʡ ʣʽʤʽʪ ʪʘ ʜʦʩʪʫʧ ʘʜʤʽʥʽʩʪʨʘʪʦʨʘ, ʷʢʠʡ ʤʘʻ ʙʝʟʣʽʤʽʪʥʽ ʛʝʥʝʨʘʮʽʾ. 

ʉʘʤʝ ʪʦʤʫ ʻ ʧʨʦʮʝʩ ʨʝʟʝʨʚʫʚʘʥʥʷ ʜʦʩʪʫʧʫ, ʟʘʤʽʩʪʴ ʤʠʪʪʻʚʦʛʦ ʩʧʠʩʘʥʥʷ. 

ɼʣʷ ʟʚôʷʟʢʫ ʟ worker-ʤʦʜʫʣʝʤ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʢʣʘʩ GenerationProducer. 

ʈʝʘʣʽʟʘʮʽʷ ʥʝʩʢʣʘʜʥʘ, ʘʣʝ ʘʨʭʽʪʝʢʪʫʨʥʦ ʚʘʞʣʠʚʘ ʜʣʷ ʩʠʩʪʝʤʠ. ʆʩʥʦʚʥʦʶ ʬʫʥʢʮʽʻʶ 

ʮʴʦʛʦ ʢʣʘʩʫ ʻ ʧʨʠʭʦʚʫʚʘʥʥʷ ʚʽʜ ʦʩʥʦʚʥʦʛʦ ʩʝʨʚʽʩʫ ʨʦʙʦʪʠ ʟ BullMQ. ɺʘʞʣʠʚʦ, ʱʦ 

GenerationService ʥʝ ʙʘʯʠʪʴ ʜʝʪʘʣʝʡ Redis ʘʙʦ ʦʯʠʱʝʥʥʷ ʟʘʜʘʯ. ʁʦʛʦ ʨʦʣʴ ï 

ʧʝʨʝʜʘʚʘʪʠ ʪʽʣʴʢʠ generationId, ʘ GenerationProducer ʬʦʨʤʫʻ ʟʘʜʘʯʫ generate-game. 

ʑʝ ʦʜʥʘ ʚʘʞʣʠʚʘ ʯʘʩʪʠʥʘ ʩʝʨʚʝʨʥʦʾ ʨʝʘʣʽʟʘʮʽʾ ï ʟʘʭʠʱʝʥʘ ʚʠʜʘʯʘ ʟʛʝʥʝʨʦʚʘʥʠʭ 

ʬʘʡʣʽʚ (ʨʠʩ. 4.16). ʂʣʽʻʥʪʩʴʢʘ ʯʘʩʪʠʥʘ ʥʝ ʚʽʜʢʨʠʚʘʻ ʬʘʡʣʦʚʫ ʩʠʩʪʝʤʫ ʥʘʧʨʷʤʫ. 

 

ʈʠʩʫʥʦʢ 4.16 ï ɿʘʭʠʱʝʥʘ ʚʠʜʘʯʘ ʟʛʝʥʝʨʦʚʘʥʠʭ ʬʘʡʣʽʚ 



ʂʘʬʝʜʨʘ ʽʥʞʝʥʝʨʽʾ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ɯʥʪʝʣʝʢʪʫʘʣʴʥʠʡ ʚʝʙʩʝʨʚʽʩ ʜʣʷ ʛʝʥʝʨʘʮʽʾ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʠʭ ʥʘʩʪʽʣʴʥʠʭ ʽʛʦʨ 77 

2026 ʨ.  ɸʡʨʘʧʝʪʷʥ ʈʦʙʝʨʪ 

ʎʝʡ ʬʨʘʛʤʝʥʪ ʥʘ ʨʠʩʫʥʢʫ 4.16 ʧʦʢʘʟʫʻ, ʱʦ backend ʢʦʥʪʨʦʣʶʻ ʜʦʩʪʫʧ ʥʝ 

ʪʽʣʴʢʠ ʜʦ ʟʘʧʠʩʽʚ ʫ ʙʘʟʽ ʜʘʥʠʭ, ʘ ʡ ʜʦ ʩʘʤʠʭ ʬʘʡʣʽʚ ʨʝʟʫʣʴʪʘʪʫ. ɻʝʥʝʨʘʮʽʷ ʩʪʚʦʨʶʻ 

ʨʝʘʣʴʥʽ SVG, PNG, PDF ʪʘ ZIP-ʤʘʪʝʨʽʘʣʠ, ʩʘʤʝ ʪʦʤʫ ʮʝ ʚʘʞʣʠʚʦ ʜʣʷ ʚʝʙʩʝʨʚʽʩʫ. 

ʂʦʨʠʩʪʫʚʘʯ ʦʪʨʠʤʫʻ ʪʽʣʴʢʠ ʪʽ ʬʘʡʣʠ, ʷʢʽ ʨʝʘʣʴʥʦ ʥʘʣʝʞʘʪʴ ʜʦ ʡʦʛʦ ʛʝʥʝʨʘʮʽʡ. ɼʣʷ 

ʘʜʤʽʥʽʩʪʨʘʪʦʨʘ ʨʝʘʣʽʟʦʚʘʥʦ ʩʣʫʞʙʦʚʠʡ ʜʦʩʪʫʧ ʜʦ ʟʛʝʥʝʨʦʚʘʥʠʭ ʬʘʡʣʽʚ ʯʝʨʝʟ ʨʦʣʴ 

SUPER_ADMIN, ʱʦ ʧʦʪʨʽʙʥʦ ʜʣʷ ʢʦʥʪʨʦʣʶ ʨʦʙʦʪʠ ʚʝʙʩʝʨʚʽʩʫ. 

ʊʘʢʦʞ ʨʝʘʣʽʟʦʚʘʥʦ ʧʫʙʣʽʢʘʮʽʶ ʛʦʪʦʚʠʭ ʽʛʦʨ ʜʦ ʛʘʣʝʨʝʾ (ʨʠʩ. 4.17). ɼʣʷ ʮʴʦʛʦ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʦʢʨʝʤʠʡ ʤʝʪʦʜ ʜʣʷ ʦʥʦʚʣʝʥʥʷ ʚʠʜʠʤʦʩʪʽ ʛʝʥʝʨʘʮʽʾ. Backend 

ʜʦʟʚʦʣʷʻ ʧʫʙʣʽʢʫʚʘʪʠ ʪʽʣʴʢʠ ʪʽ ʛʝʥʝʨʘʮʽʾ, ʷʢʽ ʟʘʚʝʨʰʝʥʽ ʪʘ ʤʘʶʪʴ ʟʙʝʨʝʞʝʥʠʡ 

ʨʝʟʫʣʴʪʘʪ ʽ ʧʦʚôʷʟʘʥʠʡ ʟʘʧʠʩ ʛʨʠ. ʎʝ ʥʝ ʜʘʻ ʦʧʫʙʣʽʢʫʚʘʪʠ ʥʝʧʦʚʥʫ ʛʝʥʝʨʘʮʽʶ. 

 

ʈʠʩʫʥʦʢ 4.17 ï ʇʝʨʝʚʽʨʢʘ ʤʦʞʣʠʚʦʩʪʽ ʧʫʙʣʽʢʘʮʽʾ ʛʦʪʦʚʦʾ ʛʨʠ 

ʊʘʢʠʤ ʯʠʥʦʤ, ʩʝʨʚʝʨʥʘ ʨʝʘʣʽʟʘʮʽʷ ʻ ʮʝʥʪʨʘʣʴʥʠʤ ʰʘʨʦʤ, ʷʢʠʡ ʫʟʛʦʜʞʫʻ 

ʨʦʙʦʪʫ ʦʩʥʦʚʥʠʭ ʯʘʩʪʠʥ ʚʝʙʩʝʨʚʽʩʫ. ʂʦʥʪʨʦʣʝʨ ʧʨʠʡʤʘʻ ʟʘʧʠʪʠ, ʩʝʨʚʽʩ ʢʝʨʫʻ 

ʩʪʘʥʦʤ ʛʝʥʝʨʘʮʽʾ, ʧʣʘʪʽʞʥʠʡ ʤʦʜʫʣʴ ʧʝʨʝʚʽʨʷʻ ʽ ʨʝʟʝʨʚʫʻ ʜʦʩʪʫʧ, ʘ 

GenerationProducer ʧʝʨʝʜʘʻ ʟʘʜʘʯʫ ʚ ʯʝʨʛʫ. ɺʘʞʣʠʚʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ backend ʪʘʢʦʞ 

ʚʽʜʧʦʚʽʜʘʻ ʟʘ ʢʦʥʪʨʦʣʴ ʜʦʩʪʫʧʫ ʜʦ ʩʪʚʦʨʝʥʠʭ ʬʘʡʣʽʚ ʽ ʥʝ ʧʝʨʝʜʘʻ ʤʘʪʝʨʽʘʣʠ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʟ ʬʘʡʣʦʚʦʾ ʩʠʩʪʝʤʠ. ʉʝʨʚʝʨ ʪʘʢʦʞ ʜʦʟʚʦʣʷʻ ʧʫʙʣʽʢʫʚʘʪʠ ʽʛʨʠ ʣʠʰʝ 

ʧʽʩʣʷ ʪʦʛʦ, ʷʢ ʛʝʥʝʨʘʮʽʷ ʟʘʚʝʨʰʠʪʴʩʷ ʫʩʧʽʰʥʦ. 
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4.4 ʈʝʘʣʽʟʘʮʽʷ worker-ʤʦʜʫʣʷ ʪʘ ʛʝʥʝʨʘʮʽʡʥʦʛʦ pipeline 

ʗʢ ʚʞʝ ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ, ʩʝʨʚʝʨʥʘ ʯʘʩʪʠʥʘ ʩʪʚʦʨʶʻ ʛʝʥʝʨʘʮʽʶ ʪʘ ʧʝʨʝʜʘʻ 

ʟʘʚʜʘʥʥʷ ʜʦ ʯʝʨʛʠ. Worker-ʤʦʜʫʣʴ ʨʝʘʣʽʟʦʚʫʻ ʮʝ ʟʘʚʜʘʥʥʷ, ʘ ʩʘʤʝ ʧʝʨʝʪʚʦʨʶʻ 

ʧʘʨʘʤʝʪʨʠ, ʷʢʽ ʚʚʽʚ ʢʦʨʠʩʪʫʚʘʯ, ʥʘ ʧʦʚʥʠʡ ʥʘʙʽʨ ʤʘʪʝʨʽʘʣʽʚ ʥʘʩʪʽʣʴʥʦʾ ʛʨʠ. ɼʦ ʪʘʢʠʭ 

ʤʘʪʝʨʽʘʣʽʚ ʚʽʜʥʦʩʷʪʴʩʷ ʩʪʨʫʢʪʫʨʦʚʘʥʘ ʤʝʭʘʥʽʢʘ ʛʨʠ, ʪʝʤʘʪʠʯʥʝ ʦʬʦʨʤʣʝʥʥʷ, 

ʧʨʘʚʠʣʘ ʛʨʠ, ʢʘʨʪʢʠ, ʽʛʨʦʚʝ ʧʦʣʝ, ʧʣʘʥʰʝʪʠ ʛʨʘʚʮʽʚ ʪʘ ʩʬʦʨʤʦʚʘʥʽ ʬʘʡʣʠ. 

ʌʘʡʣʠ generation.worker.ts ʪʘ run-generation.pipeline.ts ʻ ʮʝʥʪʨʘʣʴʥʠʤʠ ʫ 

worker-ʤʦʜʫʣʽ. ʆʩʥʦʚʥʘ ʨʦʣʴ generation.worker.ts ï ʮʝ ʚʠʢʦʥʘʥʥʷ ʟʘʜʘʯʽ ʟ ʯʝʨʛʠ, 

ʦʥʦʚʣʝʥʥʷ ʩʪʘʥʫ ʛʝʥʝʨʘʮʽʾ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʙʝʨʝʞʝʥʥʷ ʨʝʟʫʣʴʪʘʪʫ. ɸ 

run-generation.pipeline.ts ʚʽʜʧʦʚʽʜʘʻ ʟʘ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʛʝʥʝʨʘʮʽʡʥʦʛʦ pipeline. 

ɺʠʢʦʥʘʥʥʷ ʟʘʜʘʯʽ ʪʘ ʬʽʢʩʘʮʽʷ ʩʪʘʥʫ ʛʝʥʝʨʘʮʽʾ 

RunGenerationPipeline ʦʪʨʠʤʫʻ ʟʙʝʨʝʞʝʥʽ ʧʘʨʘʤʝʪʨʠ ʛʨʠ ʚʽʜ worker-ʤʦʜʫʣʷ. 

ʎʝ ʚʠʢʦʥʫʻʪʴʩʷ ʧʽʩʣʷ ʦʪʨʠʤʘʥʥʷ ʟʘʜʘʯʽ. ʂʦʞʝʥ ʝʪʘʧ ʫ pipeline ʤʘʻ ʩʚʽʡ ʦʙʨʦʙʥʠʢ 

ʧʦʯʘʪʢʫ, ʟʘʚʝʨʰʝʥʥʷ ʪʘ ʧʨʦʤʽʞʥʦʛʦ ʨʝʟʫʣʴʪʘʪʫ. ʆʩʦʙʣʠʚʽʩʪʶ ʻ ʪʝ, ʱʦ ʩʪʘʥ 

ʛʝʥʝʨʘʮʽʾ ʦʥʦʚʣʶʻʪʴʩʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʽʜ ʯʘʩ ʾʾ ʚʠʢʦʥʘʥʥʷ (ʨʠʩ. 4.18). 

 

ʈʠʩʫʥʦʢ 4.18 ï ɺʠʢʦʥʘʥʥʷ pipeline ʪʘ ʦʥʦʚʣʝʥʥʷ ʩʪʘʥʫ ʛʝʥʝʨʘʮʽʾ ʫ worker-ʤʦʜʫʣʽ 

ʎʝʡ ʬʨʘʛʤʝʥʪ ʥʘ ʨʠʩʫʥʢʫ 4.18 ʜʝʤʦʥʩʪʨʫʻ, ʱʦ ʛʝʥʝʨʘʮʽʷ ʥʝ ʚʠʢʦʥʫʻʪʴʩʷ ʷʢ 

ʦʜʥʘ ʥʝʧʦʜʽʣʴʥʘ ʦʧʝʨʘʮʽʷ. ɿʘʚʜʷʢʠ onStageStart ʽ onStageComplete ʬʽʢʩʫʻʪʴʩʷ 

ʘʢʪʠʚʥʠʡ ʝʪʘʧ ʪʘ ʡʦʛʦ ʟʘʚʝʨʰʝʥʥʷ ʫ ɹɼ. ɸ onStageSnapshot, ʫ ʩʚʦʶ ʯʝʨʛʫ, ʟʙʝʨʽʛʘʻ 

ʯʘʩʪʢʦʚʦ ʩʬʦʨʤʦʚʘʥʠʡ ʨʝʟʫʣʴʪʘʪ. Promise.race ʫ ʧʦʻʜʥʘʥʥʽ ʟ ʪʘʡʤʝʨʦʤ ʚʠʩʪʫʧʘʻ 

ʦʙʤʝʞʝʥʥʷʤ ʯʘʩʫ ʚʠʢʦʥʘʥʥʷ, ʱʦ ʜʦʧʦʤʘʛʘʻ ʥʝ ʟʘʣʠʰʘʪʠ ʛʝʥʝʨʘʮʽʶ ʘʢʪʠʚʥʦʶ ʙʝʟ 

ʢʦʥʪʨʦʣʶ, ʥʘʧʨʠʢʣʘʜ, ʷʢʱʦ ʛʝʥʝʨʘʮʽʷ ʥʝ ʟʘʚʝʨʰʫʻʪʴʩʷ ʫ ʚʩʪʘʥʦʚʣʝʥʠʡ ʯʘʩ. 
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ʌʦʨʤʫʚʘʥʥʷ ʧʦʯʘʪʢʦʚʦʾ ʦʩʥʦʚʠ ʛʨʠ 

ʇʝʨʰʠʤ ʢʨʦʢʦʤ ʻ ʧʝʨʝʚʽʨʢʘ ʦʪʨʠʤʘʥʠʭ ʧʘʨʘʤʝʪʨʽʚ, ʚʠʙʽʨ ʙʘʟʦʚʦʾ ʤʦʜʝʣʽ ʛʨʠ, 

ʧʦʙʫʜʦʚʘ ʧʦʯʘʪʢʦʚʦʛʦ ʤʝʭʘʥʽʯʥʦʛʦ ʢʘʨʢʘʩʫ ʛʨʠ ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʪʝʤʘʪʠʯʥʦʛʦ 

ʥʘʧʦʚʥʝʥʥʷ. ʈʝʘʣʽʟʘʮʽʷ ʚʠʢʦʥʘʥʘ ʫ ʬʦʨʤʽ ʧʦʩʣʽʜʦʚʥʦʛʦ ʚʠʢʦʥʘʥʥʷ 

SelectTemplateStep, BuildSkeletonStep ʽ GenerateThemeStep (ʨʠʩ. 4.19). 

 

ʈʠʩʫʥʦʢ 4.19 ï ʌʦʨʤʫʚʘʥʥʷ ʢʦʥʮʝʧʮʽʾ, ʤʝʭʘʥʽʯʥʦʛʦ ʢʘʨʢʘʩʫ ʪʘ ʪʝʤʠ ʛʨʠ 

ɻʝʥʝʨʘʮʽʷ ʥʝ ʧʦʯʠʥʘʻʪʴʩʷ, ʷʢʱʦ ʥʝ ʧʨʦʡʜʝʥʘ ʧʝʨʝʚʽʨʢʘ ʚʭʽʜʥʠʭ ʜʘʥʠʭ ʪʘ ʥʝ 

ʟʨʦʙʣʝʥʘ ʥʦʨʤʘʣʽʟʘʮʽʷ. ʇʽʩʣʷ ʮʠʭ ʜʽʡ ʦʙʠʨʘʻʪʴʩʷ ʦʜʥʘ ʟ ʨʝʘʣʽʟʦʚʘʥʠʭ ʤʝʭʘʥʽʯʥʠʭ 

ʦʩʥʦʚ ʛʨʠ. ɼʦ ʪʘʢʠʭ ʰʘʙʣʦʥʽʚ ʚʭʦʜʷʪʴ: influence_control, mission_race, shared_crisis, 

resource_engine, risk_tradeoff ʘʙʦ hidden_pressure. TemplateSelectorService ʚʠʢʦʥʫʻ 

ʨʦʣʴ ʚʠʙʦʨʫ ʤʝʭʘʥʽʯʥʦʾ ʦʩʥʦʚʠ. ʇʨʠʥʮʠʧ ʨʦʙʦʪʠ ʪʘʢʠʡ, ʱʦ ʢʦʞʝʥ ʜʦʩʪʫʧʥʠʡ 

ʚʘʨʽʘʥʪ ʦʪʨʠʤʫʻ çʦʮʽʥʢʠè ʚʽʜʧʦʚʽʜʥʦʩʪʽ. ʆʢʨʝʤʦ ʚʨʘʭʦʚʫʶʪʴʩʷ ʞʘʥʨ, ʪʦʥʘʣʴʥʽʩʪʴ, 

ʪʨʠʚʘʣʽʩʪʴ ʧʘʨʪʽʾ, ʢʽʣʴʢʽʩʪʴ ʛʨʘʚʮʽʚ ʪʘ ʢʣʶʯʦʚʽ ʦʟʥʘʢʠ ʽʟ ʥʘʟʚʠ ʛʨʠ, ʷʢʫ ʦʙʨʘʚ 

ʢʦʨʠʩʪʫʚʘʯ. ɭ ʧʝʨʝʚʽʨʢʘ ʽ ʭʘʨʘʢʪʝʨʥʠʭ ʩʠʛʥʘʣʽʚ ʧʝʚʥʦʾ ʤʝʭʘʥʽʢʠ. ʊʘʢʠʤʠ ʩʠʛʥʘʣʘʤʠ 

ʤʦʞʫʪʴ ʙʫʪʠ, ʥʘʧʨʠʢʣʘʜ, ʥʘʟʚʘ ʛʨʠ, ʫ ʷʢʽʡ ʻ ʟʛʘʜʫʚʘʥʥʷ ʤʘʨʰʨʫʪʽʚ. ʋ ʪʘʢʦʤʫ 

ʚʠʧʘʜʢʫ ʙʫʜʝ ʙʽʣʴʰʘ ʡʤʦʚʽʨʥʽʩʪʴ ʚʠʙʦʨʫ ʩʘʤʝ ʟʤʘʛʘʣʴʥʦʛʦ ʚʠʢʦʥʘʥʥʷ ʤʽʩʽʡ, ʘ ʥʝ, 

ʥʘʧʨʠʢʣʘʜ, ʤʦʜʝʣ ̔ʨʠʟʠʢʫ. ʌʨʘʛʤʝʥʪ ʪʘʢʠʭ ʧʝʨʝʚʽʨʦʢ ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩ. 4.20. 
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ʈʠʩʫʥʦʢ 4.20 ï ʆʮʽʥʶʚʘʥʥʷ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʤʝʭʘʥʽʯʥʦʾ ʦʩʥʦʚʠ ʧʘʨʘʤʝʪʨʘʤ ʛʨʠ 

ʊʦʙʪʦ, ʩʠʩʪʝʤʘ ʥʝ ʚʠʙʠʨʘʻ ʤʝʭʘʥʽʯʥʫ ʦʩʥʦʚʫ ʚʠʧʘʜʢʦʚʠʤ ʩʧʦʩʦʙʦʤ, ʘ ʦʙʨʘʥʘ 

ʦʩʥʦʚʘ ʚʠʟʥʘʯʘʻ ʤʝʭʘʥʽʯʥʠʡ ʢʘʨʢʘʩ ʛʨʠ, ʥʘ ʙʘʟʽ ʷʢʦʛʦ ʬʦʨʤʫʶʪʴʩʷ ʽʥʰʽ ʝʪʘʧʠ. 

ThemeGeneratorService ʚʠʢʦʥʫʻ ʨʦʣʴ ʪʝʤʘʪʠʯʥʦʛʦ ʥʘʧʦʚʥʝʥʥʷ, ʜʝ ʫ ʥʴʦʤʫ 

ʨʝʘʣʽʟʦʚʘʥʦ ʟʘʧʠʪ ʜʦ ʣʦʢʘʣʴʥʦʾ ʤʦʚʥʦʾ ʤʦʜʝʣʽ ʟʘ ʜʦʧʦʤʦʛʦʶ OllamaService. ʊʘʢʦʞ 

ʦʯʽʢʫʻʪʴʩʷ ʫ ʥʴʦʤʫ ʩʪʨʫʢʪʫʨʦʚʘʥʠʡ JSON. ʋ ʚʠʧʘʜʢʫ, ʢʦʣʠ ʫ ʚʽʜʧʦʚʽʜʽ ʩʪʨʫʢʪʫʨʘ 

ʥʝʢʦʨʝʢʪʥʘ, worker-ʤʦʜʫʣʴ ʚʠʢʦʨʠʩʪʦʚʫʻ ʨʝʟʝʨʚʥʠʡ ʚʘʨʽʘʥʪ (ʨʠʩ. 4.21). 

 

ʈʠʩʫʥʦʢ 4.21 ï ɺʠʢʦʨʠʩʪʘʥʥʷ ʨʝʟʝʨʚʥʦʾ ʪʝʤʠ ʧʨʠ ʥʝʢʦʨʝʢʪʥʽʡ ʚʽʜʧʦʚʽʜʽ 

ʄʦʚʥʘ ʤʦʜʝʣʴ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʣʠʰʝ ʜʣʷ ʪʝʤʘʪʠʯʥʦʛʦ ʟʤʽʩʪʫ. ɺʽʜ ʦʜʥʽʻʾ 

ʚʽʜʧʦʚʽʜʽ ʥʝ ʟʘʣʝʞʠʪʴ ʚʩʷ ʛʝʥʝʨʘʮʽʷ, ʱʦ ʜʘʻ ʧʦʚʥʠʡ ʢʦʥʪʨʦʣʴ. ʅʘʧʨʠʢʣʘʜ, ʷʢʱʦ 

ʐɯ-ʨʽʚʝʥʴ ʧʦʚʝʨʥʝ ʥʝʜʦʩʪʘʪʥʴʦ ʧʦʚʥʠʡ ʨʝʟʫʣʴʪʘʪ, worker-ʤʦʜʫʣʴ ʧʨʘʮʶʻ ʥʘʜʘʣʽ ʟ 

ʢʦʨʝʢʪʥʦʶ ʩʪʨʫʢʪʫʨʦʚʘʥʦʶ ʪʝʤʦʶ, ʩʬʦʨʤʦʚʘʥʦʶ ʧʨʦʛʨʘʤʥʦ ʷʢ ʨʝʟʝʨʚ. 
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ʇʦʙʫʜʦʚʘ ʩʪʨʫʢʪʫʨʦʚʘʥʦʾ ʤʝʭʘʥʽʢʠ ʛʨʠ 

ʌʦʨʤʫʚʘʥʥʷ ʤʝʭʘʥʽʢʠ ʚʠʢʦʥʫ̒ ʪʴʩʷ ʧʽʜ ʯʘʩ ʩʪʚʦʨʝʥʥʷ ʤʝʭʘʥʽʯʥʦʛʦ ʢʘʨʢʘʩʫ, 

ʱʦ ʨʝʘʣʽʟʫʻʪʴʩʷ ʜʦ ʥʘʢʣʘʜʘʥʥʷ ʪʝʤʘʪʠʯʥʦʛʦ ʟʤʽʩʪʫ ʧʦʚʝʨʭ ʥʴʦʛʦ. ʎʝ ʜʦʟʚʦʣʷʻ ʥʝ 

ʩʪʚʦʨʶʚʘʪʠ ʪʝʤʫ ʜʦʚʽʣʴʥʦ. ɿʘʤʽʩʪʴ ʮʴʦʛʦ ʯʽʪʢʦ ʧʨʠʚôʷʟʫʻʪʴʩʷ ʪʝʤʘ ʜʦ ʫʟʛʦʜʞʝʥʠʭ 

ʨʝʩʫʨʩʽʚ, ʜʽʡ, ʢʦʣʦʜ, ʟʦʥ ʪʘ ʢʦʤʧʦʥʝʥʪʽʚ. 

ʈʝʘʣʽʟʦʚʘʥʦ ʦʢʨʝʤʦ ʧʦʙʫʜʦʚʫ ʤʝʭʘʥʽʢʠ ʜʣʷ ʢʦʞʥʦʛʦ ʰʘʙʣʦʥʫ. ʎʝ ʟʨʦʙʣʝʥʦ ʫ 

ʢʣʘʩʽ MechanicsExpanderService, ʜʝ ʧʽʩʣʷ ʬʦʨʤʫʚʘʥʥʷ ʢʦʥʢʨʝʪʥʦʾ ʤʦʜʝʣʽ ʜʦʜʘʶʪʴʩʷ 

ʫʥʽʚʝʨʩʘʣʴʥʽ ʢʦʤʧʦʥʝʥʪʠ, ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʛʨʠ. ʅʘʧʨʠʢʣʘʜ, ʪʘʢʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʻ 

ʤʘʨʢʝʨ ʧʝʨʰʦʛʦ ʛʨʘʚʮʷ, ʦʙʣʘʩʪʽ ʜʣʷ ʢʦʣʦʜ, ʪʨʝʢ ʦʯʦʢ ʪʘ ʽʥʰʽ (ʨʠʩ. 4.22). 

 

ʈʠʩʫʥʦʢ 4.22 ï ɺʠʙʽʨ ʤʝʭʘʥʽʯʥʦʾ ʤʦʜʝʣʽ ʪʘ ʜʦʜʘʚʘʥʥʷ ʽʛʨʦʚʠʭ ʝʣʝʤʝʥʪʽʚ 

ɺʘʞʣʠʚʦ, ʱʦ ʮʝʡ ʝʪʘʧ ʜʘʻ ʩʠʩʪʝʤʽ ʥʝ ʧʨʦʩʪʦ ʪʝʢʩʪʦʚʫ ʽʜʝʶ ʛʨʠ, ʘ ʩʘʤʝ 

ʩʪʨʫʢʪʫʨʦʚʘʥʫ ʤʦʜʝʣʴ ʤʝʭʘʥʽʢʠ. ʊʘʢʘ ʤʝʭʘʥʽʢʘ ʚʠʟʥʘʯʘʻ, ʷʢʽ ʚʟʘʛʘʣʽ ʽʩʥʫʶʪʴ 

ʨʝʩʫʨʩʠ, ʷʢʽ ʢʦʣʦʜʠ ʧʦʪʨʽʙʥʽ, ʷʢʽ ʜʽʾ ʤʦʞʝ ʚʠʢʦʥʘʪʠ ʛʨʘʚʝʮʴ ʪʘ ʷʢ ʧʦʙʫʜʦʚʘʥʦ ̔ ʛʨʦʚʝ 

ʧʦʣʝ. ɼʦʜʘʪʢʦʚʦ ʚʨʘʭʦʚʘʥʽ ʚʠʟʥʘʯʝʥʥʷ ʨʝʟʫʣʴʪʘʪʫ ʧʘʨʪʽʾ ʪʘ ʧʨʠʢʣʘʜ ʧʝʨʰʦʛʦ ʭʦʜʫ. 

ʊʘʢʘ ʯʽʪʢʘ ʩʪʨʫʢʪʫʨʘ ʥʘʜʘʣʽ ʜʘʻ ʦʩʥʦʚʫ ʜʣʷ ʧʨʘʚʠʣ, ʢʘʨʪʦʢ ʽ ʧʦʣʷ. 

ʉʪʘʪʫʩ MECHANICS ʫ pipeline ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʬʽʢʩʘʮʽʾ ʛʦʪʦʚʥʦʩʪʽ 

ʤʝʭʘʥʽʯʥʦʛʦ ʢʘʨʢʘʩʘ ʫ ʟʘʛʘʣʴʥʦʤʫ ʧʨʦʛʨʝʩʽ ʛʝʥʝʨʘʮʽʾ. ʎʝ ʦʟʥʘʯʘʻ, ʱʦ 

worker-ʤʦʜʫʣʴ ʥʝ ʩʪʚʦʨʶʻ ʜʨʫʛʫ ʥʝʟʘʣʝʞʥʫ ʤʝʭʘʥʽʢʫ ʧʽʩʣʷ CONCEPT. ɺʽʥ 

ʧʦʟʥʘʯʘʻ ʟʘʚʝʨʰʝʥʥʷ ʚʞʝ ʧʦʙʫʜʦʚʘʥʦʾ ʩʪʨʫʢʪʫʨʥʦʾ ʦʩʥʦʚʠ ʛʨʠ. 
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ʌʦʨʤʫʚʘʥʥʷ ʧʨʘʚʠʣ ʽ ʧʨʝʟʝʥʪʘʮʽʡʥʦʛʦ ʦʧʠʩʫ 

ʇʝʨʝʭʽʜ ʜʦ ʧʨʘʚʠʣ ʚʠʢʦʥʫʻʪʴʩʷ ʦʜʨʘʟʫ, ʷʢ ʪʽʣʴʢʠ ʩʪʚʦʨʝʥʦ ʪʝʤʫ ʪʘ ʤʝʭʘʥʽʢʫ 

ʛʨʠ. ʊʘʢ ʷʢ ʧʨʘʚʠʣʘ ʻ ʢʣʶʯʦʚʠʤ ʝʣʝʤʝʥʪʦʤ ʛʨʠ, ʙʝʟ ʷʢʠʭ ʥʝ ʙʫʜʝ ʫʟʛʦʜʞʝʥʦʾ 

ʚʟʘʻʤʦʜʽʾ ʤʽʞ ʛʨʘʚʮʷʤʠ, ʚʦʥʠ ʥʝ ʛʝʥʝʨʫʶʪʴʩʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʤʦʚʥʦʶ ʤʦʜʝʣʣʶ. 

ʂʣʘʩ RulesGeneratorService ʙʫʜʫʻ ʾʭ ʧʨʦʛʨʘʤʥʦ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʝʭʘʥʽʯʥʦʛʦ 

ʢʘʨʢʘʩʫ ʽ ʪʝʤʠ, ʷʢʽ ʙʫʣʠ ʩʬʦʨʤʦʚʘʥʽ ʜʦ ʮʴʦʛʦ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʚʠʟʥʘʯʘʻ ʚʽʜʧʦʚʽʜʥʽʩʪʴ 

ʤʽʞ ʨʝʩʫʨʩʘʤʠ, ʢʦʣʦʜʘʤʠ ʪʘ ʢʦʤʧʦʥʝʥʪʘʤʠ. ʆʩʥʦʚʥʽ ʙʣʦʢʠ ʧʨʘʚʠʣ ʩʪʚʦʨʶʶʪʴʩʷ 

ʯʝʨʝʟ ʥʘʙʽʨ ʬʫʥʢʮʽʡ, ʷʢʽ ʬʦʨʤʫʶʪʴ ʦʛʣʷʜ ʛʨʠ, ʧʽʜʛʦʪʦʚʢʫ, ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʨʘʫʥʜʫ, 

ʧʝʨʝʣʽʢ ʜʽʡ ʪʘ ʽʥʰʽ ʯʘʩʪʠʥʠ ʨʝʛʣʘʤʝʥʪʫ (ʨʠʩ. 4.23). 

 

ʈʠʩʫʥʦʢ 4.23 ï ʇʨʦʛʨʘʤʥʝ ʬʦʨʤʫʚʘʥʥʷ ʦʩʥʦʚʥʠʭ ʙʣʦʢʽʚ ʧʨʘʚʠʣ ʛʨʠ 

ʇʦ ʮʴʦʤʫ ʬʨʘʛʤʝʥʪʫ ʚʠʜʥʦ, ʱʦ ʧʨʦʛʨʘʤʥʦ ʩʪʚʦʨʶʶʪʴʩʷ ʧʨʘʚʠʣʘ ʜʦ ʧʘʨʪʽʾ, 

ʭʦʜʫ ʛʨʘʚʮʷ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʩʫʨʩʽʚ, ʚʟʘʻʤʦʜʽʾ ʟ ʧʦʣʝʤ, ʧʽʜʨʘʭʫʥʢʫ ʨʝʟʫʣʴʪʘʪʽʚ ʽ 

ʟʘʚʝʨʰʝʥʥʷ ʛʨʠ. ɺʝʙʩʝʨʚʽʩ ʦʙôʻʜʥʫʻ ʩʬʦʨʤʦʚʘʥʽ ʨʦʟʜʽʣʠ ʚ rulesMarkdown, ʷʢʠʡ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʥʘ ʩʪʦʨʽʥʮʽ ʨʝʟʫʣʴʪʘʪʫ ʪʘ ʧʽʜ ʯʘʩ ʝʢʩʧʦʨʪʫ ʤʘʪʝʨʽʘʣʽʚ. 

PresentationGeneratorService ʬʦʨʤʫʻ ʢʦʨʦʪʢʠʡ ʦʧʠʩ ʛʨʠ ʪʘ ʪʝʢʩʪ ʜʣʷ ʾʾ 

ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʢʦʨʠʩʪʫʚʘʯʫ. ʎʷ ʯʘʩʪʠʥʘ ʤʦʞʝ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʤʦʚʥʫ ʤʦʜʝʣʴ ʯʝʨʝʟ 

ʪʝ, ʱʦ ʚʦʥʘ ʚʽʜʧʦʚʽʜʘʻ ʟʘ ʧʦʜʘʯʫ ʨʝʟʫʣʴʪʘʪʫ, ʘ ʥʝ ʟʘ ʤʝʭʘʥʽʯʥʫ ʧʨʘʚʠʣʴʥʽʩʪʴ ʧʨʘʚʠʣ. 
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ʉʪʚʦʨʝʥʥʷ ʢʘʨʪʦʢ ʽ ʩʧʝʮʠʬʽʢʘʮʽʡ ʚʽʟʫʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ 

ʉʪʚʦʨʝʥʥʷ ʢʦʤʧʦʥʝʥʪʽʚ ʛʨʠ ʚʽʜʙʫʚʘʪ̒ʴʩʷ ʧʽʩʣʷ ʬʦʨʤʫʚʘʥʥʷ ʧʨʘʚʠʣ. 

ʅʘʧʨʠʢʣʘʜ, GenerateAssetsStep ʛʦʪʫʻ ʥʘʙʽʨ ʧʨʦʤʧʪʽʚ ʽ ʚʽʟʫʘʣʴʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʣʷ 

ʤʘʡʙʫʪʥʽʭ ʤʘʪʝʨʽʘʣʽʚ ʛʨʠ. ɸ ʬʦʨʤʫʚʘʥʥʷ ʢʦʣʦʜ ʢʘʨʪʦʢ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʤʝʭʘʥʽʢʠ ʛʨʠ 

ʚʠʢʦʥʫʻʪʴʩʷ ʯʝʨʝʟ CardContentBuilderService. 

ʉʧʠʩʦʢ ʢʦʣʦʜ ʙʝʨʝʪʴʩʷ ʟ ʩʘʤʦʛʦ skeleton.mechanics.cardDecks. ʊʦʙʪʦ 

ʢʽʣʴʢʽʩʪʴ, ʪʠʧʠ ʡ ʧʨʠʟʥʘʯʝʥʥʷ ʢʘʨʪʦʢ ʚʠʟʥʘʯʘʶʪʴʩʷ ʩʬʦʨʤʦʚʘʥʦʶ ʽʛʨʦʚʦʶ 

ʤʦʜʝʣʣʶ. ʇʽʜ ʯʘʩ ʧʦʙʫʜʦʚʠ ʢʦʣʦʜ ʪʘʢʦʞ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʘʤôʷʪʴ ʧʦʚʪʦʨʽʚ, ʱʦʙ 

ʫʥʠʢʘʪʠ ʦʜʥʘʢʦʚʠʭ ʥʘʟʚ, ʧʨʘʚʠʣ ʽ ʪʝʢʩʪʽʚ ʢʘʨʪʦʢ (ʨʠʩ. 4.24). 

 

ʈʠʩʫʥʦʢ 4.24 ï ʇʦʙʫʜʦʚʘ ʢʦʣʦʜ ʢʘʨʪʦʢ ʥʘ ʦʩʥʦʚʽ ʤʝʭʘʥʽʢʠ ʛʨʠ 

ʉʠʩʪʝʤʘ ʜʣʷ ʢʦʞʥʦʾ ʢʘʨʪʠ ʚʠʟʥʘʯʘʻ ʥʘʟʚʫ, ʪʝʢʩʪ, ʝʬʝʢʪ, ʪʝʤʘʪʠʯʥʠʡ ʦʧʠʩ, 

ʚʘʨʪʽʩʪʴ, ʚʠʥʘʛʦʨʦʜʫ, ʚʽʜʧʦʚʽʜʥʫ ʟʦʥʫ ʪʘ ʤʝʭʘʥʽʯʥʫ ʬʫʥʢʮʽʶ. ʊʘʢʦʞ ʚʨʘʭʦʚʘʥʘ 

ʦʙʨʦʙʢʘ ʧʦʚʪʦʨʽʚ ʢʘʨʪʦʢ, ʷʢʘ ʚʠʟʥʘʯʝʥʘ ʫ CardContentBuilderService (ʨʠʩ. 4.25). 

 

ʈʠʩʫʥʦʢ 4.25 ï ʋʩʫʥʝʥʥʷ ʧʦʚʪʦʨʽʚ ʽ ʥʦʨʤʘʣʽʟʘʮʽʷ ʩʬʦʨʤʦʚʘʥʠʭ ʢʘʨʪʦʢ 

ʋ ʚʠʧʘʜʢʫ, ʢʦʣʠ ʧʨʘʚʠʣʦ, ʦʧʠʩ ʘʙʦ ʥʘʟʚʘ ʧʦʚʪʦʨʶʶʪʴʩʷ, ʚʽʜʧʦʚʽʜʥʠʡ ʪʝʢʩʪ 

ʟʤʽʥʶʻʪʴʩʷ ʜʦ ʟʙʝʨʝʞʝʥʥʷ ʢʘʨʪʢʠ ʫ ʢʦʣʦʜʽ. ʇʽʩʣʷ ʮʴʦʛʦ ʥʘʙʽʨ ʢʘʨʪʦʢ ʤʦʞʝ 

ʧʝʨʝʜʘʚʘʪʠʩʷ ʜʦ ʚʽʟʫʘʣʴʥʦʛʦ ʨʝʥʜʝʨʠʥʛʫ. 
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ɻʝʥʝʨʘʮʽʷ ʽʣʶʩʪʨʘʮʽʡ ʢʘʨʪʦʢ ʪʘ ʧʝʨʚʠʥʥʘ ʧʝʨʝʚʽʨʢʘ ʷʢʦʩʪʽ 

ʂʦʞʥʘ ʢʘʨʪʢʘ ʦʪʨʠʤʫʻ ʢʦʥʢʨʝʪʥʠʡ ʮʝʥʪʨʘʣʴʥʠʡ ʦʙôʻʢʪ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʾʾ 

ʬʫʥʢʮʽʾ. ʊʦʙʪʦ worker-ʤʦʜʫʣʴ ʬʦʨʤʫʻ ʚʽʟʫʘʣʴʥʠʡ ʥʘʤʽʨ ʽ ʜʦʙʠʨʘʻ ʢʦʥʢʨʝʪʥʠʡ 

ʦʙôʻʢʪ ʟʘʤʽʩʪʴ ʛʝʥʝʨʘʮʽʾ ʩʢʣʘʜʥʠʭ ʩʮʝʥ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʚʠʢʦʨʠʩʪʘʥʦ ʜʣʷ ʪʦʛʦ, ʱʦʙ 

ʟʦʙʨʘʞʝʥʥʷ ʙʫʣʦ ʟʨʦʟʫʤʽʣʠʤ ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʘ ʽ ʡʦʛʦ ʤʦʞʥʘ ʙʫʣʦ ʦʜʨʘʟʫ ʨʦʟʧʽʟʥʘʪʠ 

ʥʘ ʛʦʪʦʚʽʡ ʢʘʨʪʮʽ. ʑʝ ʦʜʥʠʤ ʬʘʢʪʦʨʦʤ ʻ ʪʝ, ʱʦ ʜʠʬʫʟʽʡʥʽ ʤʦʜʝʣʽ ʧʨʘʮʶʶʪʴ ʢʨʘʱʝ 

ʟ ʦʜʠʥʦʯʥʠʤʠ ʦʙôʻʢʪʘʤʠ, ʘʥʽʞ ʟ ʘʙʩʪʨʘʢʪʥʠʤʠ ʩʮʝʥʘʤʠ. 

ɻʝʥʝʨʘʮʽʷ ʚʠʢʦʥʫʻʪʴʩʷ ʫ CardObjectImageService ʯʝʨʝʟ ComfyUI workflow 

card-object.json. ɼʣʷ ʟʦʙʨʘʞʝʥʥʷ ʚʠʟʥʘʯʝʥʦ ʨʦʟʤʽʨ, ʤʦʜʝʣʴ, ʧʘʨʘʤʝʪʨʠ ʩʝʤʧʣʽʥʛʫ ʪʘ 

seed. ʇʽʩʣʷ ʦʪʨʠʤʘʥʥʷ PNG-ʬʘʡʣʫ ʚʽʥ ʦʜʨʘʟʫ ʧʝʨʝʜʘʻʪʴʩʷ ʜʦ ʚʘʣʽʜʘʪʦʨʘ (ʨʠʩ. 4.26). 

 

ʈʠʩʫʥʦʢ 4.26 ï ɻʝʥʝʨʘʮʽʷ ʽʣʶʩʪʨʘʮʽʾ ʢʘʨʪʢʠ ʯʝʨʝʟ ComfyUI ʪʘ ʟʘʧʫʩʢ ʧʝʨʝʚʽʨʢʠ 

ʅʘ ʦʜʥʝ ʟʦʙʨʘʞʝʥʥʷ ʤʦʞʝ ʚʠʢʦʨʠʩʪʘʪʠʩʴ ʤʘʢʩʠʤʫʤ ʜʚʽ ʩʧʨʦʙʠ ʛʝʥʝʨʘʮʽʾ. 

ʂʦʣʠ ʧʝʨʰʠʡ ʨʝʟʫʣʴʪʘʪ ʤʘʻ ʧʨʦʙʣʝʤʠ, ʟʘʧʫʩʢʘʻʪʴʩʷ ʧʦʚʪʦʨʥʝ ʩʪʚʦʨʝʥʥʷ ʟ 

ʧʦʩʠʣʝʥʠʤʠ ʦʙʤʝʞʝʥʥʷʤʠ ʫ ʧʨʦʤʧʪʽ. ʎʝ ʜʦʟʚʦʣʷʻ ʘʚʪʦʤʘʪʠʯʥʦ ʚʽʜʨʝʘʛʫʚʘʪʠ ʥʘ 

ʪʠʧʦʚʽ ʧʦʤʠʣʢʠ ʜʠʬʫʟʽʡʥʦʾ ʛʝʥʝʨʘʮʽʾ, ʥʝ ʧʝʨʝʨʠʚʘʶʯʠ ʚʝʩʴ ʧʨʦʮʝʩ ʬʦʨʤʫʚʘʥʥʷ ʛʨʠ. 

ʅʘʧʨʠʢʣʘʜ, ʷʢʱʦ ʥʘ ʟʦʙʨʘʞʝʥʥʽ ʧʨʠʩʫʪʥʽ ʟʘʡʚʽ ʦʙôʻʢʪʠ, ʚʠʢʦʥʫʻʪʴʩʷ ʜʨʫʛʘ ʩʧʨʦʙʘ. 

ʇʝʨʝʚʽʨʢʫ ʽʣʶʩʪʨʘʮʽʾ ʧʦʢʣʘʜʝʥʦ ʥʘ CardObjectImageValidatorService, ʜʝ ʚʽʥ 

ʘʥʘʣʽʟʫʻ ʮʝʥʪʨʘʣʴʥʽʩʪʴ ʦʙôʻʢʪʘ, ʢʽʣʴʢʽʩʪʴ ʦʢʨʝʤʠʭ ʬʨʘʛʤʝʥʪʽʚ, ʟʘʧʦʚʥʝʥʥʷ ʢʨʘʾʚ, 

ʥʘʷʚʥʽʩʪʴ ʨʘʤʢʦʧʦʜʽʙʥʦʾ ʩʪʨʫʢʪʫʨʠ ʪʘ ʧʝʨʝʚʘʥʪʘʞʝʥʽʩʪʴ ʟʦʙʨʘʞʝʥʥʷ. ʎʝ ʪʽ 

ʧʨʦʙʣʝʤʠ, ʷʢʽ ʚʠʥʠʢʘʶʪʴ ʥʘʡʯʘʩʪʽʰʝ ʫ ʜʠʬʫʟʽʡʥʠʭ ʤʦʜʝʣʷʭ ʪʘ ʟʘʚʘʞʘʶʪʴ 

ʢʦʨʠʩʪʫʚʘʯʫ ʟʨʦʟʫʤʽʪʠ ʩʫʪʴ ʢʘʨʪʢʠ. ʏʘʩʪʠʥʫ ʧʝʨʝʚʽʨʦʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 4.27. 
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ʈʠʩʫʥʦʢ 4.27 ï ʇʝʨʝʚʽʨʢʘ ʟʛʝʥʝʨʦʚʘʥʦʾ ʽʣʶʩʪʨʘʮʽʾ ʢʘʨʪʢʠ 

ʗʢʱʦ ʟʦʙʨʘʞʝʥʥʷ ʥʝ ʧʨʦʭʦʜʠʪʴ ʧʝʨʝʚʽʨʢʫ, worker-ʤʦʜʫʣʴ ʟʙʝʨʽʛʘʻ ʧʨʠʯʠʥʠ 

ʪʘ ʧʨʠʡʤʘʻ ʨʽʰʝʥʥʷ ʧʨʦ ʧʦʚʪʦʨʥʫ ʛʝʥʝʨʘʮʽʶ. ʂʦʣʠ ʜʨʫʛʘ ʩʧʨʦʙʘ ʪʝʞ ʥʝ ʜʘʣʘ 

ʦʯʽʢʫʚʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ, ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʦʩʪʫʧʥʠʡ ʨʝʟʝʨʚʥʠʡ ʨʝʟʫʣʴʪʘʪ. ʊʘʢʽ 

ʧʝʨʝʚʽʨʢʠ ʥʝ ʦʮʽʥʶʶʪʴ ʭʫʜʦʞʥʶ ʷʢʽʩʪʴ, ʘʣʝ ʚʽʜʩʽʶʶʪʴ ʪʠʧʦʚʽ ʧʨʦʙʣʝʤʠ. 

ʌʦʨʤʫʚʘʥʥʷ ʽʛʨʦʚʦʛʦ ʧʦʣʷ ʪʘ ʧʣʘʥʰʝʪʽʚ ʛʨʘʚʮʽʚ 

ʋ ʤʦʜʝʣʽ ʧʨʦʛʨʝʩʫ ʮʝʡ ʝʪʘʧ ʤʘʻ ʥʘʟʚʫ VALIDATION, ʦʜʥʘʢ ʫ ʬʘʢʪʠʯʥʽʡ 

ʨʝʘʣʽʟʘʮʽʾ ʚʽʥ ʧʦʚôʷʟʘʥʠʡ ʽʟ ʟʘʚʝʨʰʘʣʴʥʠʤ ʬʦʨʤʫʚʘʥʥʷʤ ʩʪʨʫʢʪʫʨʦʚʘʥʦʛʦ ʧʦʣʷ ʪʘ 

ʧʦʚôʷʟʘʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. ʇʝʨʝʚʽʨʢʘ ʽʣʶʩʪʨʘʮʽʡ ʢʘʨʪʦʢ ʫʞʝ ʚʠʢʦʥʫʻʪʴʩʷ ʥʘ 

ʧʦʧʝʨʝʜʥʴʦʤʫ ʝʪʘʧʽ IMAGES, ʘ ʪʫʪ worker-ʤʦʜʫʣʴ ʬʦʨʤʫʻ ʢʽʥʮʝʚʫ ʩʪʨʫʢʪʫʨʫ ʛʨʠ. 

ʎʝʡ ʝʪʘʧ ʫ ʬʘʢʪʠʯʥʽʡ ʨʝʘʣʽʟʘʮʽʾ ʧʦʚôʷʟʘʥʠʡ ʽʟ ʟʘʚʝʨʰʘʣʴʥʠʤ ʬʦʨʤʫʚʘʥʥʷʤ 

ʩʪʨʫʢʪʫʨʦʚʘʥʦʛʦ ʧʦʣʷ ʪʘ ʤʘʪʝʨʽʘʣʽʚ. Worker ʬʦʨʤʫʻ ʢʽʥʮʝʚʫ ʧʨʦʩʪʦʨʦʚʫ ʩʪʨʫʢʪʫʨʫ 

ʛʨʠ, ʜʝ BoardRendererService ʩʧʦʯʘʪʢʫ ʙʫʜʫʻ ʚʥʫʪʨʽʰʥʶ ʤʦʜʝʣʴ ʛʨʠ ʪʘ ʰʘʨʠ ʧʦʣʷ 

(ʨʠʩ. 4.28). ɼʘʣʽ ʚʽʜʙʫʚʘʻʪʴʩ ̫ʛʝʥʝʨʘʮʽʷ ʪʝʤʘʪʠʯʥʦ ʾʧʦʚʝʨʭʥ ̔ʧʦʣʷ ʯʝʨʝʟ workflow 

board-surface.json. ɻʦʪʦʚʝ ʟʦʙʨʘʞʝʥʥʷ ʧʦʻʜʥʫʻʪʴʩʷ ʟ ʩʪʨʫʢʪʫʨʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ. ɼʦ 

ʪʘʢʠʭ ʝʣʝʤʝʥʪʽʚ ʥʘʣʝʞʘʪʴ ʟʦʥʠ, ʧʝʨʝʭʦʜʠ, ʢʦʣʦʜʠ, ʪʨʝʢʠ ʪʘ ʧʦʟʥʘʯʝʥʥʷ. ɼʦʜʘʪʢʦʚʦ 

ʻ ʦʢʨʝʤʽ ʧʣʘʥʰʝʪʠ ʛʨʘʚʮʽʚ. 
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ʈʠʩʫʥʦʢ 4.28 ï ʇʦʙʫʜʦʚʘ ʤʘʢʝʪʘ ʪʘ ʛʝʥʝʨʘʮʽʷ ʪʝʤʘʪʠʯʥʦʾ ʧʦʚʝʨʭʥʽ ʽʛʨʦʚʦʛʦ ʧʦʣʷ 

ʇʦʚʝʨʭʥʷ ʧʦʣʷ ï ʦʩʥʦʚʘ ʜʣʷ ʬʽʥʘʣʴʥʦʾ ʢʦʤʧʦʟʠʮʽ ʾSVG-ʤʘʪʝʨʽʘʣʽʚ (ʨʠʩ. 4.29). 

ɿʛʝʥʝʨʦʚʘʥʝ ʟʦʙʨʘʞʝʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʪʝʤʘʪʠʯʥʦʾ ʦʩʥʦʚʠ ʧʦʣʷ ʪʘ ʥʝ 

ʟʘʤʽʥʶʻ ʩʪʨʫʢʪʫʨʫ ʛʨʠ. ʇʨʦʛʨʘʤʥʦ ʬʦʨʤʫʶʪʴʩʷ ʢʦʤʧʦʥʝʥʪʠ ʧʦʣʷ ʪʘ ʽʛʨʦʚʽ ʟʦʥʠ, ʷʢʽ 

ʟʘʣʠʰʘʶʪʴʩʷ ʪʽʩʥʦ ʧʦʚôʷʟʘʥʠʤʠ ʟ ʤʝʭʘʥʽʢʦʶ. 

 

ʈʠʩʫʥʦʢ 4.29 ï ʌʦʨʤʫʚʘʥʥʷ ʬʽʥʘʣʴʥʦʛʦ SVG-ʧʦʣʷ ʪʘ ʧʣʘʥʰʝʪʽʚ ʛʨʘʚʮʽʚ 

ʇʦʣʝ ʤʽʩʪʠʪʴ ʥʝ ʣʠʰʝ ʪʝʤʘʪʠʯʥʫ ʢʘʨʪʠʥʢʫ, ʘ ʡ ʧʽʜʛʦʪʦʚʣʝʥʽ ʟʦʥʠ ʪʘ ʦʙʣʘʩʪʽ 

ʚʠʢʦʨʠʩʪʘʥʥʷ. ʆʢʨʝʤʽ ʧʣʘʥʰʝʪʠ ʛʨʘʚʮʽʚ ʤʦʞʫʪʴ ʙʫʪʠ ʚʢʣʶʯʝʥʽ ʜʦ ʝʢʩʧʦʨʪʥʦʛʦ 

ʥʘʙʦʨʫ ʨʘʟʦʤ ʽʟ ʢʘʨʪʢʘʤʠ ʪʘ ʧʨʘʚʠʣʘʤʠ. ʆʙôʻʜʥʘʥʥʷ ʮʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʜʘʻ ʽʛʨʦʚʝ 

ʧʦʣʝ, ʷʢʝ ʚʽʜʦʙʨʘʞʘ ̒ ʩʫʪʴ ʛʨʠ ʪʘ ʘʪʤʦʩʬʝʨʫ. ʅʘʧʨʠʢʣʘʜ, ʚʫʟʣʠ ʥʘ ʧʦʣʽ ʪʝʞ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʟʛʝʥʝʨʦʚʘʥʽ ʟʦʙʨʘʞʝʥʥʷ ʜʣʷ ʙʽʣʴʰ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʽʜʦʙʨʘʞʝʥʥʷ. 
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ʉʢʣʘʜʘʥʥʷ ʨʝʟʫʣʴʪʘʪʫ ʡ ʝʢʩʧʦʨʪʥʦʛʦ ʧʘʢʝʪʘ 

ʆʩʪʘʥʥʽʤ ʻ ʝʪʘʧ, ʜʝ ʚʩʽ ʩʪʚʦʨʝʥʽ ʜʘʥʽ ʟʙʠʨʘʶʪʴʩʷ ʚ ʦʜʠʥ ʨʝʟʫʣʴʪʘʪ ʛʝʥʝʨʘʮʽʾ. 

AssembleResultStep ʦʪʨʠʤʫʻ ʧʘʨʘʤʝʪʨʠ ʛʨʠ, ʤʝʭʘʥʽʯʥʫ ʦʩʥʦʚʫ, ʪʝʤʫ, ʧʨʘʚʠʣʘ, 

ʧʨʝʟʝʥʪʘʮʽʡʥʠʡ ʦʧʠʩ, ʢʘʨʪʢʠ ʪʘ ʨʝʥʜʝʨʦʚʘʥʽ ʤʘʪʝʨʽʘʣʠ. ʇʦʯʠʥʘʻʪʴʩʷ ʧʨʦʮʝʩ ʟ ʪʦʛʦ, 

ʱʦ PdfPackageService ʛʦʪʫʻ ʚʝʨʩʽʶ ʤʘʪʝʨʽʘʣʽʚ ʜʣʷ ʜʨʫʢʫ. ʇʽʩʣʷ ʮʴʦʛʦ 

ExportPackService ʬʦʨʤʫʻ ʩʪʨʫʢʪʫʨʫ ʝʢʩʧʦʨʪʫ, ʘ ZipPackageService ʟʙʠʨʘʻ ʧʦʚʥʠʡ 

ʘʨʭʽʚ ʛʨʠ (ʨʠʩ. 4.30). ʎʽ ʩʬʦʨʤʦʚʘʥʽ ʤʘʪʝʨʽʘʣʠ ʫʪʚʦʨʶʶʪʴ ʢʦʤʧʣʝʢʪ ʛʨʠ. 

 

ʈʠʩʫʥʦʢ 4.30 ï ʌʦʨʤʫʚʘʥʥʷ ʜʨʫʢʦʚʘʥʦʛʦ ʧʘʢʝʪʘ ʪʘ ZIP-ʘʨʭʽʚʫ ʛʨʠ 

ʇʽʩʣʷ ʛʝʥʝʨʘʮʽʾ ʛʨʘ ʚʞʝ ʤʘʻ ʛʦʪʦʚʠʡ ʥʘʙʽʨ ʤʘʪʝʨʽʘʣʽʚ. ɼʦ ʥʴʦʛʦ ʚʭʦʜʷʪʴ 

ʧʨʘʚʠʣʘ, ʦʧʠʩ ʤʝʭʘʥʽʢʠ, ʢʘʨʪʢʠ, ʧʦʣʝ, ʧʣʘʥʰʝʪʠ ʛʨʘʚʮʽʚ ʽ ʟʦʙʨʘʞʝʥʥʷ. ɼʣʷ ʜʨʫʢʫ 

PdfPackageService ʬʦʨʤʫʻ ʦʢʨʝʤʠʡ ʧʘʢʝʪ. ʋʩʽ ʩʪʚʦʨʝʥʽ ʬʘʡʣʠ ʪʘʢʦʞ ʟʙʠʨʘʶʪʴʩʷ ʚ 

ZIP-ʘʨʭʽʚ. ʁʦʛʦ ʤʦʞʥʘ ʟʘʚʘʥʪʘʞʠʪʠ ʡ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʘʣʽ. ʊʦʤʫ ʨʝʟʫʣʴʪʘʪʦʤ 

ʨʦʙʦʪʠ ʻ ʥʝ ʧʨʦʩʪʦ ʟʘʧʠʩ ʧʨʦ ʛʨʫ, ʘ ʤʘʪʝʨʽʘʣʠ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʧʘʨʪʽʾ. 
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ɿʙʝʨʝʞʝʥʥʷ ʛʦʪʦʚʦʾ ʛʨʠ ʪʘ ʟʘʚʝʨʰʝʥʥʷ worker-ʟʘʜʘʯʽ 

ʇʨʦʤʽʞʥʽ ʤʘʪʝʨʽʘʣʠ worker ʟʙʝʨʽʛʘʻ ʱʝ ʧʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʛʝʥʝʨʘʮʽʾ. ʗʢʱʦ ʛʨʘ 

ʚʞʝ ʧʦʚʥʽʩʪʶ ʟʽʙʨʘʥʘ ʽ ʥʝ ʚʠʥʠʢʘʣʦ ʧʦʤʠʣʦʢ, ʫ ɹɼ ʩʪʚʦʨʶʻʪʴʩʷ ʟʘʧʠʩ Game. ʊʦʜʽ 

ʞ ʩʠʩʪʝʤʘ ʧʽʜʪʚʝʨʜʞʫʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʦʩʪʫʧʫ ʜʦ ʛʝʥʝʨʘʮʽʾ ʽ ʧʝʨʝʚʦʜʠʪʴ Generation 

ʫ ʩʪʘʥ COMPLETED. ɿʘʧʠʩ ʛʨʠ ʟʘʧʦʚʥʶʻʪʴʩʷ ʚʞʝ ʛʦʪʦʚʠʤʠ ʜʘʥʠʤʠ. ʅʘʟʚʘ 

ʙʝʨʝʪʴʩʷ ʟ ʪʝʤʠ, ʘ ʦʧʠʩ ʚʠʢʦʨʠʩʪʦʚʫʻ ʧʨʝʟʝʥʪʘʮʽʡʥʠʡ ʙʣʦʢ. ʊʘʢʦʞ ʟʙʝʨʽʛʘʶʪʴʩʷ 

ʧʨʘʚʠʣʘ, ʚʚʝʜʝʥʽ ʢʦʨʠʩʪʫʚʘʯʝʤ ʧʘʨʘʤʝʪʨʠ ʽ ʧʦʚʥʠʡ ʨʝʟʫʣʴʪʘʪ ʛʝʥʝʨʘʮʽʾ (ʨʠʩ. 4.31). 

 

ʈʠʩʫʥʦʢ 4.31 ï ɿʙʝʨʝʞʝʥʥʷ ʩʬʦʨʤʦʚʘʥʦʾ ʛʨʠ ʫ ʙʘʟʽ ʜʘʥʠʭ 

ʌʽʥʘʣʴʥʽ ʬʘʡʣʠ ʜʦʜʘʶʪʴʩʷ ʜʦ ʟʘʧʠʩʫ ʛʨʠ, ʫ ʷʢʽ ʚʭʦʜʷʪʴ ʧʦʣʝ, ʢʘʨʪʢʠ, 

ʧʣʘʥʰʝʪʠ ʛʨʘʚʮʽʚ, PDF-ʧʘʢʝʪ ʪʘ ZIP-ʘʨʭʽʚ. ʆʜʨʘʟʫ ʧʽʩʣʷ ʮʠʭ ʧʨʦʮʝʜʫʨ worker 

ʩʧʦʞʠʚʘʻ ʟʘʨʝʟʝʨʚʦʚʘʥʠʡ ʜʦʩʪʫʧ ʪʘ ʟʤʽʥʶʻ ʩʪʘʪʫʩ ʛʝʥʝʨʘʮʽʾ ʥʘ COMPLETED 

(ʨʠʩ. 4.32), ʪʦʙʪʦ ʛʨʫ ʫʩʧʽʰʥʦ ʟʛʝʥʝʨʦʚʘʥʦ ʪʘ ʚʦʥʘ ʛʦʪʦʚʘ ʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ. 

 

ʈʠʩʫʥʦʢ 4.32 ï ɿʘʚʝʨʰʝʥʥʷ ʛʝʥʝʨʘʮʽʾ ʪʘ ʧʨʠʚôʷʟʢʘ ʝʢʩʧʦʨʪʥʠʭ ʤʘʪʝʨʽʘʣʽʚ 
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ʗʢʱʦ ʧʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʚʠʥʠʢʘʻ ʧʦʤʠʣʢʘ, worker ʧʝʨʝʚʦʜʠʪʴ ʛʝʥʝʨʘʮʽʶ ʫ 

ʩʪʘʥ FAILED, ʬʽʢʩʫʻ ʧʨʠʯʠʥʠ ʟʙʦʶ ʪʘ ʟʚʽʣʴʥʷʻ ʜʦʩʪʫʧ, ʷʢʠʡ ʙʫʚ ʟʘʨʝʟʝʨʚʦʚʘʥʠʡ. 

ʗʢʱʦ ʟʘʜʘʯʘ ʙʫʣʘ ʩʢʘʩʦʚʘʥʘ, ʧʦʜʘʣʴʰʝ ʟʙʝʨʝʞʝʥʥʷ ʨʝʟʫʣʴʪʘʪʫ ʥʝ ʚʠʢʦʥʫʻʪʴʩʷ. 

ʆʪʞʝ, ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ worker-ʤʦʜʫʣʴ ʙʝʨʝ ʥʘ ʩʝʙʝ ʚʩʶ 

ʨʝʘʣʽʟʘʮʽʶ ʧʦʚʥʦʛʦ ʮʠʢʣʫ ʩʪʚʦʨʝʥʥʷ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʦʾ ʥʘʩʪʽʣʴʥʦʾ ʛʨʠ. ʆʩʦʙʣʠʚʽʩʪʶ 

ʨʝʘʣʽʟʘʮʽʾ, ʷʢʘ ʟʘʙʝʟʧʝʯʫʻ ʚʘʞʣʠʚʠʡ ʧʝʨʚʠʥʥʠʡ ʢʦʥʪʨʦʣʴ, ʻ ʧʦʩʣʽʜʦʚʥʘ ʧʦʙʫʜʦʚʘ 

ʛʝʥʝʨʘʮʽʡʥʦʛʦ pipeline. ʂʦʞʥʠʡ ʥʘʩʪʫʧʥʠʡ ʝʪʘʧ ʚʠʢʦʨʠʩʪʦʚʫʻ ʚʞʝ ʩʬʦʨʤʦʚʘʥʠʡ 

ʨʝʟʫʣʴʪʘʪ ʧʦʧʝʨʝʜʥʴʦʛʦ ʝʪʘʧʫ. ɼʝʷʢʽ ʬʨʘʛʤʝʥʪʠ ʨʝʟʫʣʴʪʘʪʫ ʛʝʥʝʨʘʮʽʾ ʫ ʬʦʨʤʘʪʽ 

PDF ʪʘ JSON ʥʘʚʝʜʝʥʦ ʚ ʜʦʜʘʪʢʫ ɸ ʥʘ ʨʠʩʫʥʢʘʭ ɸ.1ïɸ.8. 

4.5 ɯʥʪʝʨʬʝʡʩ ʢʦʨʠʩʪʫʚʘʯʘ ʪʘ ʘʜʤʽʥʽʩʪʨʘʪʦʨʘ 

ɯʥʪʝʨʬʝʡʩ ʧʦʙʫʜʦʚʘʥʦ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ ʢʦʨʠʩʪʫʚʘʯ ʤʽʛ ʰʚʠʜʢʦ ʧʝʨʝʡʪʠ ʜʦ 

ʩʪʚʦʨʝʥʥʷ ʛʨʠ, ʜʝ ʚʽʥ ʟʘʧʦʚʥʶʻ ʧʘʨʘʤʝʪʨʠ ʛʨʠ, ʷʢʫ ʙʘʞʘʻ ʟʛʝʥʝʨʫʚʘʪʠ. ʇʝʨʰʠʤ 

ʚʘʞʣʠʚʠʤ ʝʢʨʘʥʦʤ ʻ ʩʪʦʨʽʥʢʘ ʩʪʚʦʨʝʥʥʷ ʛʨʠ (ʨʠʩ. 4.33). ɺʦʥʘ ʨʝʘʣʽʟʦʚʘʥʘ ʷʢ 

ʧʦʢʨʦʢʦʚʠʡ ʤʘʡʩʪʝʨ, ʜʝ ʟʣʽʚʘ ʨʦʟʪʘʰʦʚʘʥʽ ʝʪʘʧʠ ʟʘʧʦʚʥʝʥʥʷ, ʫ ʮʝʥʪʨʽ ʨʦʟʤʽʱʝʥʽ 

ʘʢʪʠʚʥʽ ʢʨʦʢʠ, ʘ ʩʧʨʘʚʘ ʢʦʨʦʪʢʠʡ ʧʽʜʩʫʤʦʢ ʧʘʨʘʤʝʪʨʽʚ. ɭ ʤʦʞʣʠʚʽʩʪʴ ʩʢʠʥʫʪʠ 

ʧʘʨʘʤʝʪʨʠ ʯʝʨʝʟ ʢʥʦʧʢʫ reset draft. 

 

ʈʠʩʫʥʦʢ 4.33 ï ʉʪʦʨʽʥʢʘ ʩʪʚʦʨʝʥʥʷ ʛʨʠ 



ʂʘʬʝʜʨʘ ʽʥʞʝʥʝʨʽʾ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ɯʥʪʝʣʝʢʪʫʘʣʴʥʠʡ ʚʝʙʩʝʨʚʽʩ ʜʣʷ ʛʝʥʝʨʘʮʽʾ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʠʭ ʥʘʩʪʽʣʴʥʠʭ ʽʛʦʨ 90 

2026 ʨ.  ɸʡʨʘʧʝʪʷʥ ʈʦʙʝʨʪ 

ʋ ʚʝʙʩʝʨʚʽʩʽ ʨʝʘʣʽʟʦʚʘʥʦ ʩʪʦʨʽʥʢʫ, ʷʢʘ ʧʦʷʩʥʶʻ ʢʦʨʠʩʪʫʚʘʯʫ ʧʨʠʥʮʠʧ 

ʬʦʨʤʫʚʘʥʥʷ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʦʾ ʛʨʠ (ʨʠʩ. 4.34). ɺʦʥʘ ʜʝʤʦʥʩʪʨʫʻ ʧʦʩʣʽʜʦʚʥʽ ʝʪʘʧʠ 

ʛʝʥʝʨʘʮʽʾ ʪʘ ʧʨʠʥʮʠʧ ʨʦʙʦʪʠ pipeline. ʎʝ ʧʦʢʘʟʫʻ ʚʥʫʪʨʽʰʥʽ ʜʽʾ ʫ ʟʨʫʯʥʦʤʫ ʬʦʨʤʘʪʽ. 

 

ʈʠʩʫʥʦʢ 4.34 ï ʆʟʥʘʡʦʤʣʝʥʥʷ ʟ ʝʪʘʧʘʤʠ ʛʝʥʝʨʘʮʽ ʾ

ʊʘʢʦʞ ʨʝʘʣʽʟʦʚʘʥʦ ʽʥʬʦʨʤʘʮʽʡʥʠʡ ʙʣʦʢ, ʷʢʠʡ ʧʦʷʩʥʶʻ ʢʦʨʠʩʪʫʚʘʯʫ ʧʨʠʥʮʠʧ 

ʧʝʨʩʦʥʘʣʽʟʘʮʽʾ ʛʨʠ (ʨʠʩ. 4.35). ʋ ʥʴʦʤʫ ʚʠʜʥʦ, ʱʦ ʚʚʝʜʝʥʽ ʧʘʨʘʤʝʪʨʠ ʚʧʣʠʚʘʶʪʴ ʥʝ 

ʣʠʰʝ ʥʘ ʧʦʯʘʪʢʦʚʠʡ ʟʘʧʠʪ, ʘ ʡ ʥʘ ʪʝʤʫ, ʽʛʨʦʚʠʡ ʧʨʦʮʝʩ ʪʘ ʤʘʪʝʨʽʘʣʠ. 

 

ʈʠʩʫʥʦʢ 4.35 ï ʇʨʝʜʩʪʘʚʣʝʥʥʷ ʚʧʣʠʚʫ ʧʘʨʘʤʝʪʨʽʚ ʢʦʨʠʩʪʫʚʘʯʘ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʛʨʠ 
































