
ʄɯʅɯʉʊɽʈʉʊɺʆ ʆʉɺɯʊʀ ɯ ʅɸʋʂʀ ʋʂʈɸɰʅʀ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʢʦʨʘʙʣʝʙʫʜʫʚʘʥʥʷ ʽʤʝʥʽ ʘʜʤʽʨʘʣʘ ʄʘʢʘʨʦʚʘ 
 

ʅʘʚʯʘʣʴʥʦ-ʥʘʫʢʦʚʠʡ ʽʥʩʪʠʪʫʪ ʢʦʤʧôʶʪʝʨʥʠʭ ʥʘʫʢ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʝʢʪʘʤʠ 

ʂʘʬʝʜʨʘ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʩʠʩʪʝʤ 

ʉʧʝʮʽʘʣʴʥʽʩʪʴ 121 çɯʥʞʝʥʝʨʽʷ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷè 

ʆʩʚʽʪʥʷ ʧʨʦʛʨʘʤʘ çɯʥʞʝʥʝʨʽʷ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷè 

 

 çɼʦʧʫʱʝʥʠʡ ʜʦ ʟʘʭʠʩʪʫè 

ɿʘʚʽʜʫʚʘʯ ʢʘʬʝʜʨʠ 

___________________ 

ç___è __________ 2022 ʨ. 

 

 

 

 

ʂɺɸʃɯʌɯʂɸʎɯʁʅɸʈʆɹʆʊɸ 

ʥʘ ʟʜʦʙʫʪʪʷ ʩʪʫʧʝʥʷ ʚʠʱʦʾ ʦʩʚʽʪʠ çʤʘʛʽʩʪʨè 

  

ʥʘ ʪʝʤʫ: ʅʝʣʽʥʽʡʥʘ ʨʝʛʨʝʩʽʡʥʘ ʤʦʜʝʣʴ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʨʦʟʤʽʨʫ ʩʝʨʚʝʨʥʠʭ 

ʟʘʩʪʦʩʫʥʢʽʚ, ʱʦ ʩʪʚʦʨʶʶʪʴʩʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʬʨʝʡʤʚʦʨʢʫ NestJS, ʪʘ ʨʦʟʨʦʙʢʘ 

ʧʨʦʛʨʘʤʠ ʜʣʷ ʾʾ ʨʝʘʣʽʟʘʮʽʾ 

 

 

 

ɺʠʢʦʥʘʚ: ʩʪʫʜʝʥʪ 6151ʤ ʛʨʫʧʠ 

                                 ɹʨʠʥʟʝʡ ʆ.ɸ.  
   (ʧʽʜʧʠʩ, ʇɯɹ) 

 

ʂʝʨʽʚʥʠʢ ʨʦʙʦʪʠ: 

                ʜʦʮʝʥʪ, ʢ.ʬ.-ʤ.ʥ., ʜʦʮʝʥʪ 
(ʧʦʩʘʜʘ, ʥʘʫʢʦʚʠʡ ʩʪʫʧʝʥʴ ʚʯʝʥʝ ʟʚʘʥʥʷ) 

 

                              ʃʘʪʘʥʩʴʢʘ ʃ.ʆ. 
 (ʧʽʜʧʠʩ, ʇɯɹ) 

 

 

 

 

 

 

ʄʠʢʦʣʘʾʚ ï 2022 ʨ.  
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 çɿɸʊɺɽʈɼɾʋʖè 

ɻʘʨʘʥʪ ʦʩʚʽʪʥʴʦʾ ʧʨʦʛʨʘʤʠ 

_________________ʧʨʦʬ. ʉ.ɹ.ʇʨʠʭʦʜʴʢʦ 
(ʧʽʜʧʠʩ) 

ç10è ʞʦʚʪʥʷ 2022 ʨ. 
 

ɿɸɺɼɸʅʅʗ 

ʅɸ ʂɺɸʃɯʌɯʂɸʎɯʁʅʋ ʈʆɹʆʊʋ 

ʥʘ ʟʜʦʙʫʪʪʷ ʩʪʫʧʝʥʷ ʚʠʱʦʾ ʦʩʚʽʪʠ çʤʘʛʽʩʪʨè 
  

ʉʪʫʜʝʥʪʫ ɹʨʠʥʟʝʶ ʆʣʝʢʩʘʥʜʨʫ ɸʥʜʨʽʡʦʚʠʯʫ 

 (ʇʨʽʟʚʠʱʝ, ʽʤôʷ, ʧʦ ʙʘʪʴʢʦʚʽ) 

1. ʊʝʤʘ ʨʦʙʦʪʠ: çʅʝʣʽʥʽʡʥʘ ʨʝʛʨʝʩʽʡʥʘ ʤʦʜʝʣʴ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʨʦʟʤʽʨʫ ʩʝʨʚʝʨʥʠʭ 

ʟʘʩʪʦʩʫʥʢʽʚ, ʱʦ ʩʪʚʦʨʶʶʪʴʩʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʬʨʝʡʤʚʦʨʢʫ NestJS, ʪʘ ʨʦʟʨʦʙʢʘ ʧʨʦʛʨʘʤʠ ʜʣʷ ʾʾ 

ʨʝʘʣʽʟʘʮʽʾè. 

ʂʝʨʽʚʥʠʢ ʨʦʙʦʪʠ ʃʘʪʘʥʩʴʢʘ ʃ. ʆ. 

ɿʘʪʚʝʨʜʞʝʥʽ ʥʘʢʘʟʦʤ ʨʝʢʪʦʨʘ ˉ 798 ʫʯ ʚʽʜ ç28è _____09_____ 2022 ʨ. 

2. ʊʝʨʤʽʥ ʧʦʜʘʥʥʷ ʨʦʙʦʪʠ: 05.12.2022 ʨ. _________________________________________  

3. ɺʠʭʽʜʥʽ ʜʘʥʽ ʧʦ ʨʦʙʦʪʽ: _____________________________________________________  

 ________________________________________________________________________________  

4. ʇʝʨʝʣʽʢ ʧʠʪʘʥʴ, ʱʦ ʥʘʣʝʞʘʪʴ ʜʦ ʨʦʟʨʦʙʢʠ (ʥʘʡʤʝʥʫʚʘʥʥʷ ʨʦʟʜʽʣʽʚ) ________________  

ɺʩʪʫʧ (ɸʢʪʫʘʣʴʥʽʩʪʴ ʪʝʤʠ. ɿʚ'ʷʟʦʢ ʨʦʙʦʪʠ ʟ ʥʘʫʢʦʚʠʤʠ ʧʨʦʛʨʘʤʘʤʠ, ʧʣʘʥʘʤʠ, ʪʝʤʘʤʠ. ʄʝʪʘ ʽ 

ʟʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ. ʆʙ'ʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ. ʇʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ. ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ. ʅʘʫʢʦʚʘ 

ʥʦʚʠʟʥʘ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ 

ʟʜʦʙʫʚʘʯʘ. ɸʧʨʦʙʘʮʽʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʴ. ʇʫʙʣʽʢʘʮʽʾ.); ʆʛʣʷʜ ʣʽʪʝʨʘʪʫʨʠ ʪʘ ʦʙˇʨʫʥʪʫʚʘʥʥʷ 

ʥʝʦʙʭʽʜʥʦʩʪʽ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ ʟʘ ʦʙʨʘʥʦʶ ʪʝʤʦʶ; ɺʠʢʣʘʜʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʚʣʘʩʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʟ ʚʠʩʚʽʪʣʝʥʥʷʤ ʪʦʛʦ ʥʦʚʦʛʦ, ʱʦ ʧʨʦʧʦʥʫʻʪʴʩʷ; ʇʨʦʝʢʪ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ; 

ʆʨʛʘʥʽʟʘʮʽʡʥʦ-ʝʢʦʥʦʤʽʯʥʠʡ ʨʦʟʜʽʣ; ʈʦʟʜʽʣʠ ʟ ʦʭʦʨʦʥʠ ʧʨʘʮʽ ʪʘ ʦʭʦʨʦʥʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ; ɺʠʩʥʦʚʢʠ; ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ; ɼʦʜʘʪʢʠ (ʪʝʭʥʽʯʥʝ ʟʘʚʜʘʥʥʷ, ʪʝʢʩʪ 

ʧʨʦʛʨʘʤʠ, ʦʧʠʩ ʧʨʦʛʨʘʤʠ, ʽʥʩʪʨʫʢʮʽʷ ʢʦʨʠʩʪʫʚʘʯʘ, ʧʨʦʛʨʘʤʘ ʽ ʤʝʪʦʜʠʢʘ ʚʠʧʨʦʙʫʚʘʥʴ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ) 

5. ʇʝʨʝʣʽʢ ʧʨʝʟʝʥʪʘʮʽʡʥʠʭ ʤʘʪʝʨʽʘʣʽʚ 1.ʊʝʤʘ 2. ɸʢʪʫʘʣʴʥʽʩʪʴ ʪʝʤʠ, 3. ʄʝʪʘ ʽ ʟʘʚʜʘʥʥʷ 

ʜʦʩʣʽʜʞʝʥʥʷ, 4. ʆʙôʻʢʪ ʪʘ ʧʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ, 5. ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ, 6. ʅʘʫʢʦʚʘ ʥʦʚʠʟʥʘ 

ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ, 7. ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ, 8. ɸʧʨʦʙʘʮʽʷ ʨʝʟʫʣʴʪʘʪʽʚ 

ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʧʫʙʣʽʢʘʮʽʾ, 9. ʇʦʰʫʢ ʜʘʥʠʭ ʟ ʧʨʦʝʢʪʽʚ ʩʝʨʚʝʨʥʠʭ ʟʘʩʪʦʩʫʥʢʽʚ, ʱʦ ʨʦʟʨʦʙʣʷʶʪʴʩʷ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʬʨʝʡʤʚʦʨʢʫ NestJS, 10. ʇʝʨʝʚʽʨʢʘ ʜʘʥʠʭ ʥʘ ʥʦʨʤʘʣʴʥʽʩʪʴ, 11. ɺʠʣʫʯʝʥʥʷ ʚʠʢʠʜʽʚ, 

12. ʇʦʙʫʜʦʚʘ ʥʝʣʽʥʽʡʥʦʾ ʨʝʛʨʝʩʽʡʥʦʾ ʤʦʜʝʣʽ, 13. ʇʦʙʫʜʦʚʘ ʣʽʥʽʡʥʦʾ ʨʝʛʨʝʩʽʡʥʦʾ ʤʦʜʝʣʽ, 14. 

ɺʠʟʥʘʯʝʥʥʷ ʜʦʚʽʨʯʠʭ ʽʥʪʝʨʚʘʣʽʚ ʪʘ ʽʥʪʝʨʚʘʣʽʚ ʧʝʨʝʜʙʘʯʝʥʥʷ ʨʝʛʨʝʩʽʡʥʠʭ ʤʦʜʝʣʝʡ, 15. ʇʦʨʽʚʥʷʥʥʷ 

ʷʢʦʩʪʽ ʦʪʨʠʤʘʥʠʭ ʜʚʦʭʬʘʢʪʦʨʥʠʭ ʨʝʛʨʝʩʽʡʥʠʭ ʤʦʜʝʣʝʡ, 16. ʇʦʨʽʚʥʷʥʥʷ ʥʝʣʽʥʽʡʥʦʾ ʨʝʛʨʝʩʽʡʥʦʾ 

ʤʦʜʝʣʽ ʟ ʽʩʥʫʶʯʠʤʠ ʤʦʜʝʣʷʤʠ, 17. ɼʽʘʛʨʘʤʘ ʚʘʨʽʘʥʪʽʚ ʚʠʢʦʨʠʩʪʘʥʥʷ, 18. ɼʽʘʛʨʘʤʘ ʜʽʷʣʴʥʦʩʪʽ, 19. 



ɼʽʘʛʨʘʤʘ ʢʣʘʩʽʚ, 20. ɼʽʘʛʨʘʤʘ ʧʦʩʣʽʜʦʚʥʦʩʪʽ, 21. ɼʝʤʦʥʩʪʨʘʮʽʷ ʨʦʙʦʪʠ ʟʘʩʪʦʩʫʥʢʫ, 22-24. 

ɺʠʩʥʦʚʢʠ. _______________________________________________________________________ 

 ________________________________________________________________________________  

6. ʂʦʥʩʫʣʴʪʘʥʪʠ ʨʦʟʜʽʣʽʚ ʨʦʙʦʪʠ 

ʈʦʟʜʽʣ 
ʇʨʽʟʚʠʱʝ, ʽʥʽʮʽʘʣʠ ʪʘ  

ʧʦʩʘʜʘ ʢʦʥʩʫʣʴʪʘʥʪʘ 

ʇʽʜʧʠʩ, ʜʘʪʘ 

ʟʘʚʜʘʥʥʷ ʚʠʜʘʚ ʟʘʚʜʘʥʥʷ ʧʨʠʡʥʷʚ 

    

    

    

    

    
 

7. ɼʘʪʘ ʚʠʜʘʯʽ ʟʘʚʜʘʥʥʷ 10.10.2022 ʨ. ___________________________________________  
 

ʂɸʃɽʅɼɸʈʅʀʁ ʇʃɸʅ 

ʅʦʤʝʨ ʅʘʟʚʘ ʝʪʘʧʽʚ ʨʦʙʦʪʠ 
ʊʝʨʤʽʥʠ 

ʚʠʢʦʥʘʥʥʷ 
ʇʨʠʤʽʪʢʘ 

1. ʇʽʜʛʦʪʦʚʢʘ ʨʦʟʜʽʣʫ ɺʩʪʫʧ  11.10.2022 ʅʉ*  

2. ʇʽʜʛʦʪʦʚʢʘ ʨʦʟʜʽʣʫ ʟ ʦʛʣʷʜʫ ʣʽʪʝʨʘʪʫʨʠ ʪʘ ʦʙˇʨʫʥʪʫʚʘʥʥʷ 

ʥʝʦʙʭʽʜʥʦʩʪʽ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ ʟʘ ʦʙʨʘʥʦʶ ʪʝʤʦʶ 
12.10.2022 ʅʉ*  

3. ʇʽʜʛʦʪʦʚʢʘ ʨʦʟʜʽʣʫ (ʽʚ) ʟ ʨʝʟʫʣʴʪʘʪʽʚ ʚʣʘʩʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 13.10.2022 ʅʉ*  

4. ʇʽʜʛʦʪʦʚʢʘ ʨʦʟʜʽʣʫ ʟ ʧʨʦʝʢʪʫ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 03.11.2022  

5. ʇʽʜʛʦʪʦʚʢʘ ʦʨʛʘʥʽʟʘʮʽʡʥʦ-ʝʢʦʥʦʤʽʯʥʦʛʦ ʨʦʟʜʽʣʫ 06.11.2022  

6. ʇʽʜʛʦʪʦʚʢʘ ʨʦʟʜʽʣʫ ʟ ʦʭʦʨʦʥʠ ʧʨʘʮʽ 09.11.2022  

7. ʇʽʜʛʦʪʦʚʢʘ ʨʦʟʜʽʣʫ ʟ ʦʭʦʨʦʥʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 11.11.2022  

8. ʇʽʜʛʦʪʦʚʢʘ ʨʦʟʜʽʣʫ ɺʠʩʥʦʚʢʠ 12.11.2022  

9. ʆʬʦʨʤʣʝʥʥʷ ʩʧʠʩʢʫ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ ʪʘ ʜʦʜʘʪʢʽʚ 13.11.2022  

10. ʇʦʜʘʥʥʷ ʥʘ ʢʘʬʝʜʨʫ ʇɿɸʉ ʪʝʢʩʪʫ ʦʩʪʘʪʦʯʥʦʛʦ ʚʘʨʽʘʥʪʫ ʨʦʙʦʪʠ, 

ʧʽʜʧʠʩʘʥʦʛʦ ʾʾ ʢʝʨʽʚʥʠʢʦʤ, ʫ ʨʦʟʜʨʫʢʦʚʘʥʦʤʫ ʪʘ ʝʣʝʢʪʨʦʥʥʦʤʫ 

ʬʦʨʤʘʪʽ ʨʘʟʦʤ ʽʟ ʟʘʷʚʘʤʠ ʱʦʜʦ ʩʘʤʦʩʪʽʡʥʦʩʪʽ ʚʠʢʦʥʘʥʥʷ ʨʦʙʦʪʠ 

ʪʘ ʽʜʝʥʪʠʯʥʦʩʪʽ ʜʨʫʢʦʚʘʥʦʾ ʪʘ ʝʣʝʢʪʨʦʥʥʦʾ ʚʝʨʩʽʾ ʨʦʙʦʪʠ 

(ɼʦʜʘʪʢʠ 1 ʽ 2 çʇʦʨʷʜʢʫ ʟʜʽʡʩʥʝʥʥʷ ʟʘʭʦʜʽʚ ʟ ʧʝʨʝʚʽʨʢʠ ʨʦʙʽʪ ʥʘ 

ʥʘʷʚʥʽʩʪʴ ʪʝʢʩʪʦʚʠʭ ʟʙʽʛʽʚ/ʽʜʝʥʪʠʯʥʦʩʪʽ/ʩʭʦʞʦʩʪʽ ʽʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʨʦʛʨʘʤʥʦ-ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚè, ʷʢʠʡ ʚʚʝʜʝʥʠʡ ʚ 

ʜʽʶ ʥʘʢʘʟʦʤ ʨʝʢʪʦʨʘ ʅʋʂ ʟʘ ˉ20 ʚʽʜ 20.01.2020 ʨ.) 

14.11.2022 ʥʝ ʧʽʟʥʽʰʝ, 
ʥʽʞ ʟʘ 14 ʜʽʙ 

ʜʦ ʟʘʭʠʩʪʫ 

(ʟʛʽʜʥʦ ʧ.4.1 

ʟʘʟʥʘʯʝʥʦʛʦ 

ʇʦʨʷʜʢʫ) 

11. ʇʽʜʛʦʪʦʚʢʘ ʧʨʝʟʝʥʪʘʮʽʾ ʪʘ ʜʦʧʦʚʽʜʽ 19.11.2022  

12. ʇʦʧʝʨʝʜʥʽʡ ʟʘʭʠʩʪ ʨʦʙʦʪʠ ʥʘ ʟʘʩʽʜʘʥʥʽ ʢʘʬʝʜʨʠ ʇɿɸʉ 20.11.2022  

13. ʇʦʜʘʥʥʷ ʥʘ ʢʘʬʝʜʨʫ ʇɿɸʉ ʝʣʝʢʪʨʦʥʥʠʭ ʚʝʨʩʽʾ ʥʘʩʪʫʧʥʠʭ 

ʜʦʢʫʤʝʥʪʽʚ ʫ ʬʦʨʤʘʪʽ pdf: ʢʚʘʣʽʬʽʢʘʮʽʡʥʦʾ ʨʦʙʦʪʠ; ʬʘʡʣʫ-ʦʧʠʩʫ 

ʢʚʘʣʽʬʽʢʘʮʽʡʥʦʾ ʨʦʙʦʪʠ (ʟʛʽʜʥʦ ɼʦʜʘʪʢʫ ʜʦ ʥʘʢʘʟʫ ʨʝʢʪʦʨʘ ʅʋʂ 

ʟʘ ˉ287-ʫʯ ʚʽʜ 19.05.2020 ʨ.); ʧʨʝʟʝʥʪʘʮʽʾ ʜʦʧʦʚʽʜʽ 

28.11.2022  

* - ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʥʘʫʢʦʚʦʛʦ ʩʪʘʞʫʚʘʥʥʷ (ʅʉ), ʷʢʝ ʙʫʣʦ ʟ 01.09.2022 ʧʦ 09.10.2022 ʨ. 

 

ʉʪʫʜʝʥʪ   ɹʨʠʥʟʝʡ. ʆ. ɸ. 
 (ʧʽʜʧʠʩ)  (ʇɯɹ) 

    

ʂʝʨʽʚʥʠʢ ʨʦʙʦʪʠ   ʃʘʪʘʥʩʴʢʘ ʃ. ʆ. 
 (ʧʽʜʧʠʩ)  (ʇɯɹ) 
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ʈɽʌɽʈɸʊ 

 

ɹʨʠʥʟʝʡ ʆʣʝʢʩʘʥʜʨ ɸʥʜʨʽʡʦʚʠʯ 

çʅʝʣʽʥʽʡʥʘ ʨʝʛʨʝʩʽʡʥʘ ʤʦʜʝʣʴ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʨʦʟʤʽʨʫ ʩʝʨʚʝʨʥʠʭ ʟʘʩʪʦʩʫʥʢʽʚ, ʱʦ 

ʩʪʚʦʨʶʶʪʴʩʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʬʨʝʡʤʚʦʨʢʫ NestJS, ʪʘ ʨʦʟʨʦʙʢʘ ʧʨʦʛʨʘʤʠ ʜʣʷ ʾʾ 

ʨʝʘʣʽʟʘʮʽʾè 

 ʂʚʘʣʽʬʽʢʘʮʽʡʥʘ ʨʦʙʦʪʘ ʥʘ ʟʜʦʙʫʪʪʷ ʦʩʚʽʪʥʴʦʛʦ ʨʽʚʥʷ ʤʘʛʽʩʪʨʘ ʟʽ ʩʧʝʮʽʘʣʴʥʦʩʪʽ 

121 ï çɯʥʞʝʥʝʨʽʷ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷè. ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʢʦʨʘʙʣʝʙʫʜʫʚʘʥʥʷ ʽʤʝʥʽ ʘʜʤʽʨʘʣʘ ʄʘʢʘʨʦʚʘ. ʄʠʢʦʣʘʾʚ, 2022 ʨ. 

 ʆʙʩʷʛ ʨʦʙʦʪʠ: 89 ʩʪʦʨ., 16 ʪʘʙʣ., 7 ʨʠʩ., 23 ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ, 5 ʜʦʜʘʪʢʽʚ. 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʪʝʤʠ: ʦʙʫʤʦʚʣʝʥʘ ʧʦʪʨʝʙʦʶ ʚ ʙʽʣʴʰ ʪʦʯʥʦʤʫ ʦʮʽʥʶʚʘʥʥʽ 

ʨʦʟʤʽʨʫ ʩʝʨʚʝʨʥʠʭ ʟʘʩʪʦʩʫʥʢʽʚ, ʷʢʽ ʩʪʚʦʨʶʶʪʴʩʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʬʨʝʡʤʚʦʨʢʫ 

NestJS ʯʝʨʝʟ ʚʽʜʩʫʪʥʽʩʪʴ ʧʦʙʫʜʦʚʘʥʠʭ ʤʦʜʝʣʝʡ ʜʣʷ ʮʴʦʛʦ ʬʨʝʡʤʚʦʨʢʫ.  

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ. ʄʝʪʦʶ ʨʦʙʦʪʠ ʧʽʜʚʠʱʝʥʥʷ ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʦʮʽʥʶʚʘʥʥʷ 

ʨʦʟʤʽʨʫ ʩʝʨʚʝʨʥʠʭ ʟʘʩʪʦʩʫʥʢʽʚ, ʱʦ ʩʪʚʦʨʶʶʪʴʩʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʬʨʝʡʤʚʦʨʢʫ 

NestJS, ʟʘ ʜʦʧʦʤʦʛʦʶ ʥʝʣʽʥʽʡʥʦʾ ʨʝʛʨʝʩʽʡʥʦʾ ʤʦʜʝʣʽ. 

ʆʙôʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ: ʧʨʦʮʝʩ ʦʮʽʥʶʚʘʥʥʷ ʨʦʟʤʽʨʫ ʩʝʨʚʝʨʥʠʭ ʟʘʩʪʦʩʫʥʢʽʚ, ʱʦ 

ʩʪʚʦʨʶʶʪʴʩʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʬʨʝʡʤʚʦʨʢʫ NestJS. 

ʇʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ: ʥʝʣʽʥʽʡʥʽ ʨʝʛʨʝʩʽʡʥʽ ʤʦʜʝʣʽ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʨʦʟʤʽʨʫ 

ʩʝʨʚʝʨʥʠʭ ʟʘʩʪʦʩʫʥʢʽʚ, ʱʦ ʩʪʚʦʨʶʶʪʴʩʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʬʨʝʡʤʚʦʨʢʫ NestJS. 

ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ: ʤʝʪʦʜʠ ʪʝʦʨʽʾ ʡʤʦʚʽʨʥʦʩʪʝʡ ʪʘ ʤʘʪʝʤʘʪʠʯʥʦʾ 

ʩʪʘʪʠʩʪʠʢʠ, ʣʽʥʽʡʥʦʛʦ ʪʘ ʥʝʣʽʥʽʡʥʦʛʦ ʨʝʛʨʝʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ. 

ʅʘʫʢʦʚʘ ʥʦʚʠʟʥʘ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ: ʫʜʦʩʢʦʥʘʣʝʥʦ ʥʝʣʽʥʽʡʥʫ 

ʨʝʛʨʝʩʽʡʥʫ ʤʦʜʝʣʴ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʨʦʟʤʽʨʫ ʩʝʨʚʝʨʥʠʭ ʟʘʩʪʦʩʫʥʢʽʚ, ʱʦ ʩʪʚʦʨʶʶʪʴʩʷ 

ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʬʨʝʡʤʚʦʨʢʫ NestJS, ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʥʦʨʤʘʣʽʟʫʶʯʦʛʦ 

ʧʝʨʝʪʚʦʨʝʥʥʷ ʥʘ ʦʩʥʦʚʽ ʜʝʩʷʪʢʦʚʦʛʦ ʣʦʛʘʨʠʬʤʫ, ʱʦ ʜʦʟʚʦʣʷʻ ʧʽʜʚʠʱʠʪʠ 

ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʦʮʽʥʶʚʘʥʥʷ ʨʦʟʤʽʨʫ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʜʚʦʭʬʘʢʪʦʨʥʦʶ ʣʽʥʽʡʥʦʶ ʨʝʛʨʝʩʽʡʥʦʶ ʤʦʜʝʣʣʶ ʪʘ ʦʜʥʦʬʘʢʪʦʨʥʦʶ ʥʝʣʽʥʽʡʥʦʶ 

ʨʝʛʨʝʩʽʡʥʦʶ ʤʦʜʝʣʣʶ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʨʦʟʤʽʨʫ ʚʝʙ-ʜʦʜʘʪʢʽʚ, ʨʝʘʣʽʟʦʚʘʥʠʭ ʤʦʚʦʶ 

Java. ʎʷ ʜʚʦʬʘʢʪʦʨʥʘ ʥʝʣʽʥʽʡʥʘ ʨʝʛʨʝʩʽʡʥʘ ʤʦʜʝʣʴ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʦʙʫʜʦʚʘʥʦʶ 
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ʦʜʥʦʬʘʢʪʦʨʥʦʶ ʥʝʣʽʥʽʡʥʦʶ ʨʝʛʨʝʩʽʡʥʦʶ ʤʦʜʝʣʣʶ ʪʘ ʽʩʥʫʶʯʦʶ ʦʜʥʦʬʘʢʪʦʨʥʦʶ 

ʥʝʣʽʥʽʡʥʦʶ ʨʝʛʨʝʩʽʡʥʦʶ ʤʦʜʝʣʣʶ ʜʣʷ ʟʘʩʪʦʩʫʥʢʽʚ, ʨʦʟʨʦʙʣʝʥʠʭ ʤʦʚʦ  ʁJava, ʤʘʻ 

ʢʨʘʱʽ ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ʤʦʜʝʣʝʡ Ὑ , ὓὓὙὉ ʪʘ ὖὙὉὈπȟςυ. 

ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ʈʦʟʨʦʙʣʝʥʦ ʧʨʦʛʨʘʤʫ ʜʣʷ 

ʦʮʽʥʶʚʘʥʥʷ ʨʦʟʤʽʨʫ ʩʝʨʚʝʨʥʠʭ, ʱʦ ʩʪʚʦʨʶʶʪʴʩʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʬʨʝʡʤʚʦʨʢʫ 

NestJS. ʇʨʦʛʨʘʤʫ ʩʪʚʦʨʝʥʦ ʥʘ ʤʦʚʽ ʧʨʦʛʨʘʤʫʚʘʥʥʷ Python. ʇʨʦʛʨʘʤʫ, ʱʦ 

ʨʦʟʨʦʙʣʝʥʦ, ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʨʦʟʤʽʨʫ ʩʝʨʚʝʨʥʠʭ 

ʟʘʩʪʦʩʫʥʢʽʚ, ʱʦ ʩʪʚʦʨʶʶʪʴʩʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʬʨʝʡʤʚʦʨʢʫ NestJS, ʥʘ ʨʘʥʥʽʭ 

ʩʪʘʜʽʷʭ ʾʭ ʧʨʦʝʢʪʫʚʘʥʥʷ. 

ɸʧʨʦʙʘʮʽʷ ʨʝʟʫʣʴʪʘʪʽʚ ʨʦʙʦʪʠ. ʆʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ ʡ ʨʝʟʫʣʴʪʘʪʠ 

ʢʚʘʣʽʬʽʢʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʦʧʫʙʣʽʢʦʚʘʥʽ ʥʘ III ɺʩʝʫʢʨʘʾʥʩʴʢʽʡ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ 

ʽʥʪʝʨʥʝʪ-ʢʦʥʬʝʨʝʥʮʽʾ çɯʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ: ʤʦʜʝʣʽ, ʘʣʛʦʨʠʪʤʠ, ʩʠʩʪʝʤʠè (ʤ. 

ʄʠʢʦʣʘʾʚ, 26-28 ʞʦʚʪʥʷ 2022 ʨʦʢʫ). 

ʇʫʙʣʽʢʘʮʽʾ: ʆʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ ʡ ʨʝʟʫʣʴʪʘʪʠ ʢʚʘʣʽʬʽʢʘʮʽʡʥʦʾ ʨʦʙʦʪʠ 

ʦʧʫʙʣʽʢʦʚʘʥʦ ʫ 1 ʥʘʫʢʦʚʽʡ ʧʨʘʮʽ ï ʪʝʟʘʭ ʢʦʥʬʝʨʝʥʮʽʾ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʦʮʽʥʶʚʘʥʥʷ ʢʽʣʴʢʦʩʪʽ ʩʪʨʦʢ ʢʦʜʫ, ʩʝʨʚʝʨʥʽ ʟʘʩʪʦʩʫʥʢʠ; 

ʥʝʣʽʥʽʡʥʘ ʨʝʛʨʝʩʽʡʥʘ ʤʦʜʝʣʴ, ʬʨʝʡʤʚʦʨʢ NestJS. 

  



5 

 

ABSTRACT 

 

Brynzei Oleksandr Anriyovych 

çA nonlinear regression model for estimating the size of server applications created 

using NestJS framework and the developing the software for its implementationè 

 Qualification work for obtaining a master's degree in specialty 121 - "Software 

Engineering". Admiral Makarov National University of Shipbuilding. Mykolaiv, 2022. 

 Volume: 89 p., 16 tables, 7 figures, 23 references, 5 appendices. 

Topic Relevance: conditioned by the need for a more accurate assessment of the 

size of server applications that are developed using the NestJS framework due to the lack 

of built models for this framework. 

Research goal. The purpose of the work is to increase the confidence of estimation 

the size of server applications created using the NestJS framework, using a nonlinear 

regression model. 

Object of research: the process of estimating the size of server applications 

developed using the NestJS framework. 

Subject of research: nonlinear regression models for estimating the size of server 

applications developed using the NestJS framework. 

Methods of research: methods of probability theory and mathematical statistics, 

linear and non-linear regression analysis. 

Scientific contribution:  improved the nonlinear regression model for estimating 

the size of server applications developed using the NestJS framework, using a 

normalization transformation based on the decimal logarithm, which allows to increase 

the confidence of estimating the size of the software compared to the two-factor linear 

regression model and the one-variable nonlinear regression model for estimating the size 

of web applications developed in Java. This two-factor nonlinear regression model has 

better Ὑ  , ὓὓὙὉ, and ὖὙὉὈπȢςυ model quality scores compared to the constructed 

one-factor nonlinear regression model and the existing one-factor nonlinear regression 

model for applications developed in Java. 
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Practical value of obtained results. The program for estimating the size of servers 

created using the NestJS framework has been developed. The program was created in the 

Python programming language. The developed program can be used to estimate the size 

of server applications created using the NestJS framework in the early stages of their 

design. 

Approbation of the thesis results. The 3nd All-Ukrainian scientific-practical 

Internet conference "Information technologies: models, algorithms, systems (ITMAS 

2022)" (Mykolaiv, October 26-28, 2022). 

Publications. The main provisions and results of the qualification work are 

published in 1 scientific work - theses of the conference. 

Keywords: LOC estimation, server applications, non-linear regression model, 

NestJS framework.  
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ɺʉʊʋʇ 

 

 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʪʝʤʠ. ʇʝʨʝʜ ʧʦʯʘʪʢʦʤ ʨʦʟʨʦʙʢʠ ʪʘ ʥʘ ʾʾ ʨʘʥʥʽʭ ʩʪʘʜʽʷʭ 

ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʪʠʧʫ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʪʦʾʪʴ ʟʘʜʘʯʘ ʦʮʽʥʶʚʘʥʥʷ 

ʪʨʫʜʦʤʽʩʪʢʦʩʪʽ ʨʦʟʨʦʙʢʠ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. ɼʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ 

ʪʨʫʜʦʤʽʩʪʢʦʩʪʽ ʨʦʟʨʦʙʢʠ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ ʪʘʢʘ 

ʤʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ, ʷʢ COCOMO II [1, 2]. ʆʜʥʠʤ ʽʟ ʛʦʣʦʚʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʜʣʷ ʮʽʻʾ 

ʤʦʜʝʣʽ ʻ ʨʦʟʤʽʨ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. ʊʦʤʫ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʪʨʫʜʦʤʽʩʪʢʦʩʪʽ 

ʨʦʟʨʦʙʢʠ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʨʝʙʘ ʩʧʦʯʘʪʢʫ ʚʠʨʽʰʠʪʠ ʟʘʜʘʯʫ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʨʦʟʤʽʨʫ ʚʠʭʽʜʥʦʛʦ ʢʦʜʫ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. 

ɺ ʦʩʪʘʥʥʽ ʨʦʢʠ ʻ ʚʝʣʠʢʠʡ ʧʦʧʠʪ ʥʘ ʨʽʟʥʦʛʦ ʨʦʜʫ ʩʝʨʚʽʩʠ ʪʘ ʩʝʨʚʝʨʠ. ɺ ʮʽʡ 

ʦʙʣʘʩʪʽ ʜʦʩʠʪʴ ʜʦʙʨʝ ʩʝʙʝ ʟʘʨʝʢʦʤʝʥʜʫʚʘʣʦ JavaScript ʦʪʦʯʝʥʥʷ, ʧʦʙʫʜʦʚʘʥʝ ʥʘ 

ʜʚʠʛʫʥʽ Chrome V8 ï NodeJS. ʊʦʤʫ ʚʩʝ ʯʘʩʪʽʰʝ ʨʦʟʨʦʙʥʠʢʠ ʦʙʠʨʘʶʪʴ ʡʦʛʦ ʜʣʷ 

ʥʘʧʠʩʘʥʥʷ ʩʝʨʚʝʨʥʦʾ ʯʘʩʪʠʥʠ ʟʘʩʪʦʩʫʥʢʽʚ ʙʫʜʴ-ʷʢʦʛʦ ʨʦʟʤʽʨʫ. 

ʇʨʠ ʥʘʧʠʩʘʥʽ ʪʘʢʠʭ ʟʘʩʪʦʩʫʥʢʽʚ, ʛʦʣʦʚʥʠʤ ʢʨʠʪʝʨʽʻʤ ʻ ʾʭʥʻ ʰʚʠʜʢʝ ʩʪʚʦʨʝʥʥʷ 

ʪʘ ʟʘʧʫʩʢ. ɼʣʷ ʧʨʠʰʚʠʜʰʝʥʥʷ ʨʦʟʨʦʙʢʠ ʪʘ ʧʽʜʪʨʠʤʢʠ ʯʽʪʢʦʾ ʩʪʨʫʢʪʫʨʠ ʪʘ 

ʚʠʟʥʘʯʝʥʦʾ ʘʨʭʽʪʝʢʪʫʨʠ ʟʘʩʪʦʩʫʥʢʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʬʨʝʡʤʚʦʨʢʠ. 

ʉʝʨʝʜ ʩʝʨʚʝʨʥʠʭ ʬʨʝʡʤʚʦʨʢʽʚ ʥʘʡʧʦʧʫʣʷʨʥʽʰʠʤʠ ʪʘ ʥʘʡʢʨʘʱʠʤʠ ʻ 

ExpressJS, KoaJS, MeteorJS, NestJS, SailsJS. ʇʝʨʰʽ ʜʚʘ ʙʽʣʴʰʝ ʩʧʨʷʤʦʚʘʥʽ ʥʘ 

ʧʦʣʝʛʰʝʥʥʷ ʩʪʚʦʨʝʥʥʷ ʢʦʥʪʨʦʣʝʨʽʚ, ʨʦʫʪʝʨʽʚ, ʪʦʱʦ. ɸ ʦʩʴ ʦʩʪʘʥʥʽ ʪʨʠ ʥʘʜʘʶʪʴ 

ʨʦʟʨʦʙʥʠʢʫ ʛʦʪʦʚʫ ʩʪʨʫʢʪʫʨʫ ʟʘʩʪʦʩʫʥʢʫ, ʱʦ ʧʨʠʰʚʠʜʰʫʻ ʨʦʟʨʦʙʢʫ. 

ɼʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʩʝʨʝʜ ʚʠʱʝ ʚʢʘʟʘʥʠʭ ʬʨʝʡʤʚʦʨʢʽʚ ʙʫʣʦ ʦʙʨʘʥʦ NestJS. ɺʽʥ 

ʤʘʻ ʥʘʩʪʫʧʥʽ ʧʝʨʝʚʘʛʠ ʧʝʨʝʜ ʽʥʰʠʤʠ: 

ï ʚʙʫʜʦʚʘʥʠʡ TypeScript; 

ï CLI ï ʜʣʷ ʘʚʪʦʤʘʪʠʯʥʦʾ ʛʝʥʝʨʘʮʽʾ ʤʦʜʫʣʽʚ, ʢʦʥʪʨʦʣʝʨʽʚ ʽ ʪʘʢʝ ʽʥʰʝ; 

ï ʧʽʜʣʷʛʘʻ ʪʝʩʪʫʚʘʥʥʶ; 

ï ʢʦʥʪʝʡʥʝʨ ʜʣʷ ʚʚʝʜʝʥʥʷ ʟʘʣʝʞʥʦʩʪʝʡ; 

ï ʧʨʦʩʪʽ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʟʦʚʥʽʰʥʽ ʙʽʙʣʽʦʪʝʢʠ ʟʘʚʜʷʢʠ  ʚʧʦʨʷʜʢʦʚʘʥʦʤʫ 

ʨʦʟʪʘʰʫʚʘʥʥʶ ʢʦʜʫ. 
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ɺ ʭʦʜʽ ʘʥʘʣʽʟʫ ʦʩʪʘʥʥʽʭ ʧʫʙʣʽʢʘʮʽʡ ʙʫʣʠ ʟʥʘʡʜʝʥʽ ʪʨʴʦʭʬʘʢʪʦʨʥʽ ʤʦʜʝʣʽ 

ʤʥʦʞʠʥʥʦʾ ʣʽʥʽʡʥʦʾ ʨʝʛʨʝʩʽʾ [3, 4] ʥʘ ʦʩʥʦʚʽ ʢʦʥʮʝʧʪʫʘʣʴʥʦʾ ʤʦʜʝʣʽ ʜʘʥʠʭ ʜʣʷ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʢʽʣʴʢʦʩʪʽ ʨʷʜʢʽʚ ʢʦʜʫ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʱʦ ʨʦʟʨʦʙʣʷʻʪʴʩʷ 

ʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʦʚʠ PHP. ʊʘʢʦʞ ʙʫʣʠ ʟʥʘʡʜʝʥʽ ʪʨʴʦʭʬʘʢʪʦʨʥʽ ʥʝʣʽʥʽʡʥʽ ʨʝʛʨʝʩʽʡʥʽ 

ʤʦʜʝʣʽ [5-7] ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʨʦʟʤʽʨʫ web-ʟʘʩʪʦʩʫʥʢʽʚ, ʱʦ ʩʪʚʦʨʶʶʪʴʩʷ ʟʘ 

ʜʦʧʦʤʦʛʦʶ PHP-ʬʨʝʡʤʚʦʨʢʽʚ, ʘ ʪʘʢʦʞ ʪʨʴʦʭʬʘʢʪʦʨʥʽ ʥʝʣʽʥʽʡʥʽ ʨʝʛʨʝʩʽʡʥʽ ʤʦʜʝʣʽ 

[8, 9], ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʨʦʟʤʽʨʫ PHP-ʟʘʩʪʦʩʫʥʢʽʚ ʟ ʚʽʜʢʨʠʪʠʤ 

ʚʠʭʽʜʥʠʤ ʢʦʜʦʤ. 

ʊʦʯʥʽʩʪʴ ʦʮʽʥʢʠ ʨʦʟʤʽʨʫ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʘʣʝʞʠʪʴ, ʛʦʣʦʚʥʠʤ 

ʯʠʥʦʤ, ʚʽʜ ʤʦʚʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʬʨʝʡʤʚʦʨʢʫ ʪʘ ʽʥʰʠʭ ʬʘʢʪʦʨʽʚ. ɺʢʘʟʘʥʽ ʤʦʜʝʣʽ 

ʨʦʟʨʦʙʣʝʥʽ ʜʣʷ ʤʦʚʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ PHP ʪʘ PHP-ʬʨʝʡʤʚʦʨʢʽʚ. 

ɺʽʜʩʫʪʥʽʩʪʴ ʨʽʚʥʷʥʴ ʘʙʦ ʤʦʜʝʣʝʡ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʧʨʦʛʥʦʟʫʚʘʪʠ ʨʦʟʤʽʨ 

ʚʠʭʽʜʥʦʛʦ ʢʦʜʫ ʩʝʨʚʝʨʥʠʭ ʟʘʩʪʦʩʫʥʢʽʚ, ʱʦ ʩʪʚʦʨʶʶʪʴʩʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʬʨʝʡʤʚʦʨʢʫ NestJS, ʨʦʙʠʪʴ ʘʢʪʫʘʣʴʥʠʤ ʨʦʟʨʦʙʢʫ ʥʝʣʽʥʽʡʥʦʾ ʨʝʛʨʝʩʽʡʥʦʾ ʤʦʜʝʣʽ ʜʣʷ 

ʦʮʽʥʶʚʘʥʥʷ ʨʦʟʤʽʨʫ ʚʠʭʽʜʥʦʛʦ ʢʦʜʫ ʩʝʨʚʝʨʥʠʭ ʟʘʩʪʦʩʫʥʢʽʚ, ʱʦ ʩʪʚʦʨʶʶʪʴʩʷ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʬʨʝʡʤʚʦʨʢʫ NestJS. 

ʋ ʷʢʦʩʪʽ ʥʦʨʤʘʣʽʟʫʶʯʦʛʦ ʧʝʨʝʪʚʦʨʝʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʝʩʷʪʢʦʚʠʡ 

ʣʦʛʘʨʠʬʤ, ʥʝʣʽʥʽʡʥʝ ʧʝʨʝʪʚʦʨʝʥʥʷ ɹʦʢʩʘ-ʂʦʢʩʘ (Box-Cox), ʘ ʪʘʢʦʞ ʥʦʨʤʘʣʽʟʫʶʯʝ 

ʧʝʨʝʪʚʦʨʝʥʥʷ ɼʞʦʥʩʦʥʘ. ʊʘʢʽ ʤʦʜʝʣʽ ʷʢ COCOMO ʪʘ COCOMO II ʙʫʣʠ ʩʪʚʦʨʝʥʽ ʽʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʜʝʩʷʪʢʦʚʦʛʦ ʣʦʛʘʨʠʬʤʫ ʚ ʷʢʦʩʪʽ ʥʦʨʤʘʣʽʟʫʶʯʦʛʦ ʧʝʨʝʪʚʦʨʝʥʥʷ. 

ʊʦʤʫ ʜʣʷ ʧʦʙʫʜʦʚʠ ʥʝʣʽʥʽʡʥʦʾ ʨʝʛʨʝʩʽʡʥʦʾ ʤʦʜʝʣʽ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʨʦʟʤʽʨʫ 

ʩʝʨʚʝʨʥʠʭ ʟʘʩʪʦʩʫʥʢʽʚ, ʱʦ ʩʪʚʦʨʶʶʪʴʩʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʬʨʝʡʤʚʦʨʢʫ NestJS, ʙʫʜʝ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʜʝʩʷʪʢʦʚʠʡ ʣʦʛʘʨʠʬʤ ʚ ʷʢʦʩʪʽ ʥʦʨʤʘʣʽʟʫʶʯʦʛʦ ʧʝʨʝʪʚʦʨʝʥʥʷ. 

ʄʝʪʘ ʪʘ ʟʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ. ʄʝʪʦʶ ʨʦʙʦʪʠ ʻ ʧʽʜʚʠʱʝʥʥʷ ʜʦʩʪʦʚʽʨʥʦʩʪʽ 

ʦʮʽʥʶʚʘʥʥʷ ʨʦʟʤʽʨʫ ʩʝʨʚʝʨʥʠʭ ʟʘʩʪʦʩʫʥʢʽʚ, ʱʦ ʩʪʚʦʨʶʶʪʴʩʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʬʨʝʡʤʚʦʨʢʫ NestJS, ʟʘ ʜʦʧʦʤʦʛʦʶ ʥʝʣʽʥʽʡʥʦʾ ʨʝʛʨʝʩʽʡʥʦʾ ʤʦʜʝʣʽ. 

ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ ʧʦʪʨʽʙʥʦ ʚʠʨʽʰʠʪʠ ʪʘʢʽ ʟʘʚʜʘʥʥʷ: 

ï ʇʨʦʚʝʩʪʠ ʧʦʰʫʢ ʪʘ ʚʠʢʦʥʘʪʠ ʘʥʘʣʽʟ ʨʝʛʨʝʩʽʡʥʠʭ ʤʦʜʝʣʝʡ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ 

ʨʦʟʤʽʨʫ ʩʝʨʚʝʨʥʠʭ ʟʘʩʪʦʩʫʥʢʽʚ, ʱʦ ʩʪʚʦʨʶʶʪʴʩʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʬʨʝʡʤʚʦʨʢʫ 

NestJS. 
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ï ɿʥʘʡʪʠ ʷʢʦʤʦʛʘ ʙʽʣʴʰʝ ʧʨʦʝʢʪʽʚ ʟ ʚʽʜʢʨʠʪʠʤ ʚʠʭʽʜʥʠʤ ʢʦʜʦʤ ʪʘ ʧʨʦʚʝʩʪʠ 

ʟʙʽʨ ʤʝʪʨʠʢ, ʱʦ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ ʧʦʙʫʜʦʚʠ ʥʝʣʽʥʽʡʥʦʾ ʨʝʛʨʝʩʽʡʥʦʾ 

ʤʦʜʝʣʽ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʨʦʟʤʽʨʫ ʩʝʨʚʝʨʥʠʭ ʟʘʩʪʦʩʫʥʢʽʚ, ʱʦ ʩʪʚʦʨʶʶʪʴʩʷ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʬʨʝʡʤʚʦʨʢʫ NestJS. 

ï ʇʝʨʝʚʽʨʠʪʠ ʟʽʙʨʘʥʽ ʜʘʥʽ ʥʘ ʥʘʷʚʥʽʩʪʴ ʤʫʣʴʪʠʢʦʣʽʥʝʘʨʥʦʩʪʽ ʽ ʙʘʛʘʪʦʚʠʤʽʨʥʠʭ 

ʚʠʢʠʜʽʚ. 

ï ʇʦʙʫʜʫʚʘʪʠ ʥʝʣʽʥʽʡʥʫ ʨʝʛʨʝʩʽʡʥʫ ʤʦʜʝʣʴ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʨʦʟʤʽʨʫ 

ʩʝʨʚʝʨʥʠʭ ʟʘʩʪʦʩʫʥʢʽʚ, ʱʦ ʩʪʚʦʨʶʶʪʴʩʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʬʨʝʡʤʚʦʨʢʫ NestJS, ʥʘ 

ʦʩʥʦʚʽ ʥʦʨʤʘʣʽʟʫʶʯʦʛʦ ʧʝʨʝʪʚʦʨʝʥʥʷ ʜʝʩʷʪʢʦʚʦʛʦ ʣʦʛʘʨʠʬʤʫ. 

ï ʅʘ ʧʽʜʩʪʘʚʽ ʨʦʟʨʦʙʣʝʥʦʾ ʥʝʣʽʥʽʡʥʦʾ ʨʝʛʨʝʩʽʡʥʦʾ ʤʦʜʝʣʽ ʨʦʟʨʦʙʠʪʠ ʧʨʦʛʨʘʤʫ 

ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʨʦʟʤʽʨʫ ʩʝʨʚʝʨʥʠʭ ʟʘʩʪʦʩʫʥʢʽʚ, ʱʦ ʩʪʚʦʨʶʶʪʴʩʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʬʨʝʡʤʚʦʨʢʫ NestJS. 

ʆʙôʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ: ʧʨʦʮʝʩ ʦʮʽʥʶʚʘʥʥʷ ʨʦʟʤʽʨʫ ʩʝʨʚʝʨʥʠʭ ʟʘʩʪʦʩʫʥʢʽʚ, ʱʦ 

ʩʪʚʦʨʶʶʪʴʩʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʬʨʝʡʤʚʦʨʢʫ NestJS. 

ʇʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ: ʥʝʣʽʥʽʡʥʽ ʨʝʛʨʝʩʽʡʥʽ ʤʦʜʝʣʽ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʨʦʟʤʽʨʫ 

ʩʝʨʚʝʨʥʠʭ ʟʘʩʪʦʩʫʥʢʽʚ, ʱʦ ʩʪʚʦʨʶʶʪʴʩʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʬʨʝʡʤʚʦʨʢʫ NestJS. 

ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ: ʤʝʪʦʜʠ ʪʝʦʨʽʾ ʡʤʦʚʽʨʥʦʩʪʝʡ ʪʘ ʤʘʪʝʤʘʪʠʯʥʦʾ 

ʩʪʘʪʠʩʪʠʢʠ, ʣʽʥʽʡʥʦʛʦ ʪʘ ʥʝʣʽʥʽʡʥʦʛʦ ʨʝʛʨʝʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ. 

ʅʘʫʢʦʚʘ ʥʦʚʠʟʥʘ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ: ʫʜʦʩʢʦʥʘʣʝʥʦ ʥʝʣʽʥʽʡʥʫ 

ʨʝʛʨʝʩʽʡʥʫ ʤʦʜʝʣʴ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʨʦʟʤʽʨʫ ʩʝʨʚʝʨʥʠʭ ʟʘʩʪʦʩʫʥʢʽʚ, ʱʦ ʩʪʚʦʨʶʶʪʴʩʷ 

ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʬʨʝʡʤʚʦʨʢʫ NestJS, ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʥʦʨʤʘʣʽʟʫʶʯʦʛʦ 

ʧʝʨʝʪʚʦʨʝʥʥʷ ʥʘ ʦʩʥʦʚʽ ʜʝʩʷʪʢʦʚʦʛʦ ʣʦʛʘʨʠʬʤʫ, ʱʦ ʜʦʟʚʦʣʷʻ ʧʽʜʚʠʱʠʪʠ 

ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʦʮʽʥʶʚʘʥʥʷ ʨʦʟʤʽʨʫ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʜʚʦʭʬʘʢʪʦʨʥʦʶ ʣʽʥʽʡʥʦʶ ʨʝʛʨʝʩʽʡʥʦʶ ʤʦʜʝʣʣʶ ʪʘ ʦʜʥʦʬʘʢʪʦʨʥʦʶ ʥʝʣʽʥʽʡʥʦʶ 

ʨʝʛʨʝʩʽʡʥʦʶ ʤʦʜʝʣʣʶ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʨʦʟʤʽʨʫ ʚʝʙ-ʜʦʜʘʪʢʽʚ, ʨʝʘʣʽʟʦʚʘʥʠʭ ʤʦʚʦʶ 

Java. ʎʷ ʜʚʦʬʘʢʪʦʨʥʘ ʥʝʣʽʥʽʡʥʘ ʨʝʛʨʝʩʽʡʥʘ ʤʦʜʝʣʴ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʦʙʫʜʦʚʘʥʦʶ 

ʦʜʥʦʬʘʢʪʦʨʥʦʶ ʥʝʣʽʥʽʡʥʦʶ ʨʝʛʨʝʩʽʡʥʦʶ ʤʦʜʝʣʣʶ ʪʘ ʽʩʥʫʶʯʦʶ ʦʜʥʦʬʘʢʪʦʨʥʦʶ 

ʥʝʣʽʥʽʡʥʦʶ ʨʝʛʨʝʩʽʡʥʦʶ ʤʦʜʝʣʣʶ ʜʣʷ ʟʘʩʪʦʩʫʥʢʽʚ, ʨʦʟʨʦʙʣʝʥʠʭ ʤʦʚʦ  ʁJava, ʤʘʻ 

ʢʨʘʱʽ ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ʤʦʜʝʣʝʡ Ὑ , ὓὓὙὉ ʪʘ ὖὙὉὈπȟςυ. 
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ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ʈʦʟʨʦʙʣʝʥʦ ʧʨʦʛʨʘʤʫ ʜʣʷ 

ʦʮʽʥʶʚʘʥʥʷ ʨʦʟʤʽʨʫ ʩʝʨʚʝʨʥʠʭ, ʱʦ ʩʪʚʦʨʶʶʪʴʩʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʬʨʝʡʤʚʦʨʢʫ 

NestJS. ʇʨʦʛʨʘʤʫ ʩʪʚʦʨʝʥʦ ʥʘ ʤʦʚʽ ʧʨʦʛʨʘʤʫʚʘʥʥʷ Python. ʇʨʦʛʨʘʤʫ, ʱʦ 

ʨʦʟʨʦʙʣʝʥʦ, ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʨʦʟʤʽʨʫ ʩʝʨʚʝʨʥʠʭ 

ʟʘʩʪʦʩʫʥʢʽʚ, ʱʦ ʩʪʚʦʨʶʶʪʴʩʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʬʨʝʡʤʚʦʨʢʫ NestJS, ʥʘ ʨʘʥʥʽʭ 

ʩʪʘʜʽʷʭ ʾʭ ʧʨʦʝʢʪʫʚʘʥʥʷ. 

ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ. ʂʚʘʣʽʬʽʢʘʮʽʡʥʘ ʨʦʙʦʪʘ ʻ ʩʘʤʦʩʪʽʡʥʦ 

ʚʠʢʦʥʘʥʦʶ ʥʘʫʢʦʚʦʶ ʧʨʘʮʝʶ. ʋʩʽ ʥʘʫʢʦʚʽ ʨʝʟʫʣʴʪʘʪʠ ʦʪʨʠʤʘʥʦ ʘʚʪʦʨʦʤ ʦʩʦʙʠʩʪʦ. 

ʋ ʧʨʘʮʽ [10], ʷʢʘ ʙʫʣʘ ʦʧʫʙʣʽʢʦʚʘʥʘ ʫ ʩʧʽʚʘʚʪʦʨʩʪʚʽ, ʘʚʪʦʨʫ ʥʘʣʝʞʠʪʴ ʥʝʣʽʥʽʡʥʘ 

ʨʝʛʨʝʩʽʡʥʘ ʤʦʜʝʣʴ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʨʦʟʤʽʨʫ ʩʝʨʚʝʨʥʠʭ ʟʘʩʪʦʩʫʥʢʽʚ, ʱʦ ʩʪʚʦʨʶʶʪʴʩʷ 

ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʬʨʝʡʤʚʦʨʢʫ NestJS, ʥʘ ʦʩʥʦʚʽ ʥʦʨʤʘʣʽʟʫʶʯʦʛʦ ʧʝʨʝʪʚʦʨʝʥʥʷ 

ʜʝʩʷʪʢʦʚʦʛʦ ʣʦʛʘʨʠʬʤʫ. 

ɸʧʨʦʙʘʮʽʷ ʨʝʟʫʣʴʪʘʪʽʚ ʨʦʙʦʪʠ. ʆʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ ʡ ʨʝʟʫʣʴʪʘʪʠ 

ʢʚʘʣʽʬʽʢʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʦʧʫʙʣʽʢʦʚʘʥʽ ʥʘ III ɺʩʝʫʢʨʘʾʥʩʴʢʽʡ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ 

ʽʥʪʝʨʥʝʪ-ʢʦʥʬʝʨʝʥʮʽʾ çɯʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ: ʤʦʜʝʣʽ, ʘʣʛʦʨʠʪʤʠ, ʩʠʩʪʝʤʠè (ʤ. 

ʄʠʢʦʣʘʾʚ, 26-28 ʞʦʚʪʥʷ 2022 ʨʦʢʫ). 

ʇʫʙʣʽʢʘʮʽʾ: ʆʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ ʡ ʨʝʟʫʣʴʪʘʪʠ ʢʚʘʣʽʬʽʢʘʮʽʡʥʦʾ ʨʦʙʦʪʠ 

ʦʧʫʙʣʽʢʦʚʘʥʦ ʫ 1 ʥʘʫʢʦʚʽʡ ʧʨʘʮʽ ï ʪʝʟʘʭ ʢʦʥʬʝʨʝʥʮʽʾ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʦʮʽʥʶʚʘʥʥʷ ʢʽʣʴʢʦʩʪʽ ʩʪʨʦʢ ʢʦʜʫ, ʩʝʨʚʝʨʥʽ ʟʘʩʪʦʩʫʥʢʠ; 

ʥʝʣʽʥʽʡʥʘ ʨʝʛʨʝʩʽʡʥʘ ʤʦʜʝʣʴ, ʬʨʝʡʤʚʦʨʢ NestJS.  
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1 ɸʅɸʃɯɿ ɯʉʅʋʖʏʀʍ ʄɽʊʆɼɯɺ ʊɸ ʄɸʊɽʄɸʊʀʏʅʀʍ ʄʆɼɽʃɽʁ 

ɼʃʗ ʆʎɯʅʖɺɸʅʅʗ ʈʆɿʄɯʈʋ ʉɽʈɺɽʈʅʀʍ ɿɸʉʊʆʉʋʅʂɯɺ ʊɸ 

ʆɹˆʈʋʅʊʋɺɸʅʅʗ ʅɽʆɹʍɯɼʅʆʉʊɯ ʇʈʆɺɽɼɽʅʅʗ ɼʆʉʃɯɼɾɽʅʔ ɿɸ 

ʆɹʈɸʅʆʖ ʊɽʄʆʖ 

 

 

1.1 ɸʥʘʣʽʟ ʽʩʥʫʶʯʠʭ ʤʝʪʦʜʽʚ ʪʘ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ 

ʨʦʟʤʽʨʫ ʩʝʨʚʝʨʥʠʭ ʟʘʩʪʦʩʫʥʢʽʚ 

 

ɼʣʷ ʦʮʽʥʶʚʘʥʥʷ ʪʨʫʜʦʤʽʩʪʢʦʩʪʽ ʨʦʟʨʦʙʢʠ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʫʜʴ-

ʷʢʦʛʦ ʪʠʧʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʥʝʣʽʥʽʡʥʽ ʨʝʛʨʝʩʽʡʥʽ ʨʽʚʥʷʥʥʷ ʪʘ ʥʝʣʽʥʽʡʥʽ ʨʝʛʨʝʩʽʡʥʽ 

ʤʦʜʝʣʽ. ɿ ʥʘʡʚʽʜʦʤʽʰʠʭ ʪʘ ʪʘʢʠʭ, ʱʦ ʥʘʡʯʘʩʪʽʰʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ, ʤʦʞʥʘ 

ʚʠʜʽʣʠʪʠ COCOMO II [1, 2]. ɼʦ ʦʩʥʦʚʥʠʭ ʬʘʢʪʦʨʽʚ ʚ ʪʘʢʠʭ ʤʦʜʝʣʷʭ ʪʘ ʤʝʪʦʜʘʭ 

ʯʘʩʪʽʰʝ ʚʩʴʦʛʦ ʚʽʜʥʦʩʠʪʴʩʷ ʨʦʟʤʽʨ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. ʗʢ ʧʨʘʚʠʣʦ ʨʦʟʤʽʨ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʝʨʝʜ ʧʦʯʘʪʢʦʤ ʡʦʛʦ ʨʦʟʨʦʙʢʠ ʪʘ ʥʘ ʨʘʥʥʽʭ ʩʪʘʜʽʷʭ 

ʨʦʟʨʦʙʢʠ ʥʝʚʽʜʦʤʠʡ. ʊʦʤʫ ʥʝ ʤʝʥʰ ʩʢʣʘʜʥʠʤ ʪʘ ʚʘʞʣʠʚʠʤ ʟʘʚʜʘʥʥʷʤ ʚʠʩʪʫʧʘʻ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʨʦʟʤʽʨʫ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʮʴʦʛʦ ʟʘʚʜʘʥʥʷ 

ʙʫʜʫʶʪʴʩʷ ʣʽʥʽʡʥʽ ʨʝʛʨʝʩʽʡʥʽ ʤʦʜʝʣʽ ʪʘ ʨʽʚʥʷʥʥʷ, ʘ ʪʘʢʦʞ ʥʝʣʽʥʽʡʥʽ ʨʝʛʨʝʩʽʡʥʽ 

ʤʦʜʝʣʽ ʪʘ ʨʽʚʥʷʥʥʷ. 

ʇʽʜ ʯʘʩ ʦʟʥʘʡʦʤʣʝʥʥʷ ʟ ʦʩʪʘʥʥʽʤʠ ʧʫʙʣʽʢʘʮʽʷʤʠ ʧʦ ʜʘʥʽʡ ʪʝʤʘʪʠʮʽ, ʙʫʣʦ 

ʚʠʷʚʣʝʥʦ ʪʨʴʦʭʬʘʢʪʦʨʥʽ ʤʦʜʝʣʽ ʤʥʦʞʠʥʥʦʾ ʣʽʥʽʡʥʦʾ ʨʝʛʨʝʩʽʾ [3, 4], ʷʢʽ ʧʨʠʟʥʘʯʝʥʽ 

ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʢʽʣʴʢʦʩʪʽ ʨʷʜʢʽʚ ʢʦʜʫ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟ ʚʽʜʢʨʠʪʠʤ 

ʚʠʭʽʜʥʠʤ ʢʦʜʦʤ, ʨʦʟʨʦʙʣʝʥʠʤ ʥʘ ʤʦʚʽ PHP ʪʘ Java. ɺ ʮʠʭ ʨʦʙʦʪʘʭ ʚ ʷʢʦʩʪʽ 

ʧʨʝʜʠʢʪʦʨʽʚ ʚʠʩʪʫʧʘʶʪʴ: ʩʝʨʝʜʥʷ ʢʽʣʴʢʽʩʪʴ ʘʪʨʠʙʫʪʽʚ ʥʘ ʢʣʘʩ, ʟʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ 

ʟʚôʷʟʢʽʚ ʪʘ ʟʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʢʣʘʩʽʚ ʫ ʢʦʥʮʝʧʪʫʘʣʴʥʽʡ ʤʦʜʝʣʽ ʜʘʥʠʭ. 

ʆʢʨʽʤ ʮʴʦʛʦ ʙʫʣʠ ʟʥʘʡʜʝʥʽ ʪʨʴʦʭʬʘʢʪʦʨʥʽ ʥʝʣʽʥʽʡʥʽ ʨʝʛʨʝʩʽʡʥʽ ʤʦʜʝʣʽ [5-7], 

ʷʢʽ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʨʦʟʤʽʨʫ web-ʟʘʩʪʦʩʫʥʢʽʚ, ʱʦ ʩʪʚʦʨʶʶʪʴʩʷ ʟʘ 

ʜʦʧʦʤʦʛʦʶ PHP-ʬʨʝʡʤʚʦʨʢʽʚ. ɺ ʜʘʥʠʭ ʨʦʙʦʪʘʭ ʚ ʷʢʦʩʪʽ ʤʝʪʨʠʢ ʙʫʣʦ ʦʙʨʘʥʦ ʨʦʟʤʽʨ 

web-ʟʘʩʪʦʩʫʥʢʽʚ ʫ ʪʠʩʷʯʘʭ ʨʷʜʢʽʚ ʢʦʜʫ, ʢʽʣʴʢʽʩʪʴ ʢʣʘʩʽʚ, ʩʝʨʝʜʥʶ ʢʽʣʴʢʽʩʪʴ ʤʝʪʦʜʽʚ 

ʥʘ ʢʣʘʩ, ʛʣʠʙʠʥʫ ʜʝʨʝʚʘ ʥʘʩʣʽʜʫʚʘʥʥʷ ʪʘ ʩʫʤʫ ʩʝʨʝʜʥʴʦʾ ʢʽʣʴʢʦʩʪʽ ʢʣʘʩʽʚ, ʥʘ ʷʢʽ 
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ʚʧʣʠʚʘʻ ʜʘʥʠʡ ʢʣʘʩ ʽ ʩʝʨʝʜʥʴʦʾ ʢʽʣʴʢʦʩʪʽ ʢʣʘʩʽʚ, ʟ ʷʢʠʭ ʜʘʥʠʡ ʢʣʘʩ ʦʪʨʠʤʫʻ ʝʬʝʢʪʠ. 

ɼʣʷ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʥʝʣʽʥʽʡʥʦʾ ʨʝʛʨʝʩʽʡʥʦʾ ʤʦʜʝʣʽ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʪʨʴʦʭ ʬʘʢʪʦʨʽʚ 

ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʯʦʪʠʨʠʚʠʤʽʨʥʝ ʥʦʨʤʘʣʽʟʫʶʯʝ ʧʝʨʝʪʚʦʨʝʥʥʷ ɼʞʦʥʩʦʥʘ ʩʽʤôʾ SB. 

ɼʘʥʝ ʧʝʨʝʪʚʦʨʝʥʥʷ ʜʦʟʚʦʣʷʻ ʟʙʽʣʴʰʠʪʠ ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʦʮʽʥʶʚʘʥʥʷ ʪʘ ʤʘʻ ʢʨʘʱʽ 

ʨʝʟʫʣʴʪʘʪʠ ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʣʽʥʽʡʥʠʭ ʨʝʛʨʝʩʽʡʥʠʭ ʤʦʜʝʣʝʡ ʪʘ ʥʝʣʽʥʽʡʥʠʭ ʨʝʛʨʝʩʽʡʥʠʭ 

ʤʦʜʝʣʝʡ, ʷʢʽ ʙʫʜʫʶʪʴʩʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʜʥʦʚʠʤʽʨʥʠʭ ʥʦʨʤʘʣʽʟʫʶʯʠʭ 

ʧʝʨʝʪʚʦʨʝʥʴ. 

ʊʘʢʦʞ, ʦʢʨʽʤ ʚʠʱʝ ʚʢʘʟʘʥʠʭ ʤʦʜʝʣʝʡ, ʙʫʣʦ ʟʥʘʡʜʝʥʦ ʪʨʴʦʭʬʘʢʪʦʨʥʽ ʥʝʣʽʥʽʡʥʽ 

ʨʝʛʨʝʩʽʡʥʽ ʤʦʜʝʣʽ [8, 9], ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʨʦʟʤʽʨʫ PHP-

ʟʘʩʪʦʩʫʥʢʽʚ ʟ ʚʽʜʢʨʠʪʠʤ ʚʠʭʽʜʥʠʤ ʢʦʜʦʤ. ɺ ʜʘʥʠʭ ʤʦʜʝʣʷʭ, ʷʢ ʽ ʚ ʧʦʧʝʨʝʜʥʽʭ, ʚ ʨʦʣʽ 

ʧʨʝʜʠʢʪʦʨʽʚ ʚʠʩʪʫʧʘʻ ʟʘʛʘʣʴʥʘ ʢʽʣʴʢʦʩʪʽ ʢʣʘʩʽʚ, ʩʫʤʘ ʩʝʨʝʜʥʴʦʾ ʢʽʣʴʢʦʩʪʽ ʢʣʘʩʽʚ, ʥʘ 

ʷʢʽ ʚʧʣʠʚʘʻ ʜʘʥʠʡ ʢʣʘʩ, ʽ ʩʝʨʝʜʥʷ ʢʽʣʴʢʽʩʪ ɹʢʣʘʩʽʚ, ʟ ʷʢʠʭ ʜʘʥʠʡ ʢʣʘʩ ʦʪʨʠʤʫʻ 

ʝʬʝʢʪʠ, ʘ ʪʘʢʦʞ ʩʝʨʝʜʥʴʦʾ ʢʽʣʴʢʦʩʪʽ ʤʝʪʦʜʽʚ ʥʘ ʢʣʘʩ. ɺ ʷʢʦʩʪʽ ʥʦʨʤʘʣʽʟʫʶʯʦʛʦ 

ʧʝʨʝʪʚʦʨʝʥʥʷ ʚ ʜʘʥʠʭ ʤʦʜʝʣʷʭ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ, ʷʢ ʽ ʚ ʧʦʧʝʨʝʜʥʽʭ ʨʦʙʦʪʘʭ, 

ʯʦʪʠʨʠʚʠʤʽʨʥʝ ʥʦʨʤʘʣʽʟʫʶʯʝ ʧʝʨʝʪʚʦʨʝʥʥʷ ɼʞʦʥʩʦʥʘ ʩʽʤôʾ SB. ɺʠʢʦʨʠʩʪʘʥʥʷ 

ʜʘʥʦʛʦ ʥʦʨʤʘʣʽʟʫʶʯʦʛʦ ʧʝʨʝʪʚʦʨʝʥʥʷ ʜʦʟʚʦʣʷʻ ʧʽʜʚʠʱʠʪʠ ʜʦʩʪʦʚʽʨʥʽʩʪʴ 

ʦʮʽʥʶʚʘʥʥʷ ʟʘʣʝʞʥʦʾ ʟʤʽʥʥʦʾ ʥʝʣʽʥʽʡʥʦʾ ʨʝʛʨʝʩʽʾ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʦʜʥʦʚʠʤʽʨʥʠʭ ʥʦʨʤʘʣʽʟʫʶʯʠʭ ʧʝʨʝʪʚʦʨʝʥʴ. 

 ʆʢʨʽʤ ʪʨʴʦʭʬʘʢʪʦʨʥʠʭ ʤʦʜʝʣʝʡ ʙʫʣʦ ʟʥʘʡʜʝʥʦ ʦʜʥʦʬʘʢʪʦʨʥʽ ʥʝʣʽʥʽʡʥʽ 

ʨʝʛʨʝʩʽʡʥʽ ʤʦʜʝʣʽ [11], ʷʢʽ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʨʦʟʤʽʨʫ ʚʝʙ-ʜʦʜʘʪʢʽʚ, ʱʦ 

ʨʦʟʨʦʙʣʷʶʪʴʩʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʦʚʠ Java. ɺ ʜʘʥʽʡ ʨʦʙʦʪʽ ʧʨʝʜʩʪʘʚʣʝʥʽ ʤʦʜʝʣʽ, ʷʢʽ 

ʧʦʙʫʜʦʚʘʥʽ ʥʘ ʦʩʥʦʚʽ ʜʚʦʭ ʤʝʪʨʠʢ: ʢʽʣʴʢʦʩʪʽ ʨʷʜʢʽʚ ʢʦʜʫ ʪʘ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ 

ʢʣʘʩʽʚ. ɺ ʜʘʥʽʡ ʨʦʙʦʪʽ ʚʢʘʟʘʥʽ ʥʝʣʽʥʽʡʥʽ ʤʦʜʝʣʽ ʙʫʣʠ ʧʦʙʫʜʦʚʘʥʽ ʥʘ ʦʩʥʦʚʽ 

ʜʝʩʷʪʢʦʚʦʛʦ ʣʦʛʘʨʠʬʤʫ ʪʘ ʦʜʥʦʚʠʤʽʨʥʦʛʦ ʥʦʨʤʘʣʽʟʫʶʯʦʛʦ ʧʝʨʝʪʚʦʨʝʥʥʷ 

ɼʞʦʥʩʦʥʘ. 

ɼʣʷ ʧʦʙʫʜʦʚʠ ʣʽʥʽʡʥʠʭ ʨʝʛʨʝʩʽʡʥʠʭ ʤʦʜʝʣʝʡ ʽʩʥʫʶʪʴ ʧʝʚʥʽ ʦʙʤʝʞʝʥʥʷ. ɼʦ 

ʪʘʢʠʭ ʦʙʤʝʞʝʥʴ ʚʽʜʥʦʩʠʪʴʩʷ ʦʙʤʝʞʝʥʥʷ ʥʘ ʨʦʟʧʦʜʽʣ ʟʘʣʝʞʥʦʾ ʟʤʽʥʥʦʾ ʪʘ ʟʘʣʠʰʢʽʚ: 

ʚʦʥʠ ʧʦʚʠʥʥʽ ʧʽʜʧʦʨʷʜʢʦʚʫʚʘʪʠʩʴ ʥʦʨʤʘʣʴʥʦʤʫ ʟʘʢʦʥʫ ʨʦʟʧʦʜʽʣʫ ʜʣʷ ʤʦʞʣʠʚʦʩʪʽ 

ʧʨʦʚʝʜʝʥʥʷ ʥʘʩʪʫʧʥʠʭ ʦʧʝʨʘʮʽʡ. ɼʘʥʝ ʦʙʤʝʞʝʥʥʷ ʥʘʧʨʷʤʫ ʟʘʣʝʞʠʪʴ ʚʽʜ ʷʢʦʩʪʽ 

ʧʦʯʘʪʢʦʚʠʭ ʜʘʥʠʭ. ʅʘ ʧʨʘʢʪʠʮʽ ʧʦʯʘʪʢʦʚʽ ʜʘʥʽ ʜʦʩʠʪʴ ʨʽʜʢʦ ʧʽʜʧʦʨʷʜʢʦʚʫʶʪʴʩʷ 
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ʥʦʨʤʘʣʴʥʦʤʫ ʟʘʢʦʥʫ ʨʦʟʧʦʜʽʣʫ. ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʚʠʥʠʢʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʨʦʟʨʦʙʢʠ 

ʥʝʣʽʥʽʡʥʠʭ ʨʝʛʨʝʩʽʡʥʠʭ ʤʦʜʝʣʝʡ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʽʜʧʦʚʽʜʥʠʭ ʤʝʪʦʜʽʚ ʤʥʦʞʠʥʥʦʛʦ 

ʥʝʣʽʥʽʡʥʦʛʦ ʨʝʛʨʝʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʨʦʟʤʽʨʫ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. 

ɼʦ ʪʘʢʠʭ ʤʝʪʦʜʽʚ ʚʽʜʥʦʩʠʪʴʩʷ ʥʦʨʤʘʣʽʟʘʮʽʷ. ɼʣʷ ʥʦʨʤʘʣʽʟʘʮʽʾ ʚʠʧʘʜʢʦʚʠʭ 

ʚʝʣʠʯʠʥ, ʱʦ ʥʝ ʧʽʜʧʦʨʷʜʢʦʚʫʶʪʴʩʷ ʥʦʨʤʘʣʴʥʦʤʫ ʟʘʢʦʥʫ ʨʦʟʧʦʜʽʣʫ, ʤʦʞʫʪʴ ʙʫʪʠ 

ʚʠʢʦʨʠʩʪʘʥʽ ʥʦʨʤʘʣʽʟʫʶʯʽ ʧʝʨʝʪʚʦʨʝʥʥʷ. ʇʝʨʝʪʚʦʨʝʥʥʷ ɹʦʢʩʘ-ʂʦʢʩʘ ʪʘ ɼʞʦʥʩʦʥʘ 

ʤʘʶʪʴ ʜʦʜʘʪʢʦʚʽ ʧʘʨʘʤʝʪʨʠ, ʪʦʤʫ ʢʨʘʱʝ ʥʦʨʤʘʣʽʟʫʶʪʴ ʜʘʥʽ, ʘʣʝ ʜʦʜʘʪʢʦʚʦ 

ʧʦʪʨʝʙʫʶʪʴ ʟʥʘʭʦʜʞʝʥʥʷ ʮʠʭ ʩʘʤʠʭ ʧʘʨʘʤʝʪʨʽʚ, ʱʦ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʜʦʜʘʪʢʦʚʠʤʠ 

ʦʙʯʠʩʣʝʥʥʷʤʠ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʟʘʟʥʘʯʝʥʠʭ ʚʠʱʝ ʧʝʨʝʪʚʦʨʝʥʴ, ʥʦʨʤʘʣʽʟʫʶʯʝ 

ʧʝʨʝʪʚʦʨʝʥʥʷ ʚ ʬʦʨʤʽ ʜʝʩʷʪʢʦʚʦʛʦ ʣʦʛʘʨʠʬʤʫ ʥʝ ʚʠʤʘʛʘʻ ʜʦʜʘʪʢʦʚʠʭ ʦʙʯʠʩʣʝʥʴ, 

ʭʦʯʘ ʽ ʧʦʢʘʟʫʻ ʛʽʨʰʽ ʨʝʟʫʣʴʪʘʪʠ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʥʠʤʠ. ʊʘʢʽ ʤʦʜʝʣʽ ʷʢ ISBSG, 

COCOMO ʪʘ COCOMO II ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʩʘʤʝ ʜʝʩʷʪʢʦʚʦʡ ʣʦʛʘʨʠʬʤ ʚ ʷʢʦʩʪʽ 

ʥʦʨʤʘʣʽʟʫʶʯʦʛʦ ʧʝʨʝʪʚʦʨʝʥʥʷ. ʊʦʤʫ ʜʣʷ ʧʦʙʫʜʦʚʠ ʥʝʣʽʥʽʡʥʦʾ ʨʝʛʨʝʩʽʡʥʦʾ ʤʦʜʝʣʽ 

ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʨʦʟʤʽʨʫ ʩʝʨʚʝʨʥʠʭ ʟʘʩʪʦʩʫʥʢʽʚ, ʱʦ ʩʪʚʦʨʶʶʪʴʩʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʬʨʝʡʤʚʦʨʢʫ NestJS, ʚ ʷʢʦʩʪʽ ʥʦʨʤʘʣʽʟʫʶʯʦʛʦ ʧʝʨʝʪʚʦʨʝʥʥʷ ʙʫʣʦ ʦʙʨʘʥʦ ʜʝʩʷʪʢʦʚʠʡ 

ʣʦʛʘʨʠʬʤ. 

ʋ ʚʠʧʘʜʢʫ ʥʦʨʤʘʣʴʥʦʩʪʽ ʧʦʯʘʪʢʦʚʠʭ ʜʘʥʠʭ ʚ ʷʢʦʩʪʽ ʨʝʛʨʝʩʽʡʥʦʾ ʤʦʜʝʣʽ ʤʦʞʥʘ 

ʚʟʷʪʠ ʣʽʥʽʡʥʫ ʨʝʛʨʝʩʽʡʥʫ ʤʦʜʝʣʴ ʟ ʥʘʩʪʫʧʥʠʤ ʟʘʛʘʣʴʥʠʤ ʚʠʛʣʷʜʦʤ: 

 

ὣ ὣ ‐ ὣ ὢ ὦ ‐, (1.1) 

ʜʝ ὣ ï ʨʝʟʫʣʴʪʘʪ ʧʝʨʝʜʙʘʯʝʥʥʷ ʨʽʚʥʷʥʥʷ ʣʽʥʽʡʥʦʾ ʨʝʛʨʝʩʽʾ ʜʣʷ ʟʥʘʯʝʥʴ ʢʦʤʧʦʥʝʥʪ 

ʚʝʢʪʦʨʫ ὢ ὢȟὢȟȣȟὢ , ὢ  ï ʤʘʪʨʠʮʷ ʮʝʥʪʨʦʚʘʥʠʭ ʟʤʽʥʥʠʭ, ʷʢʘ ʤʽʩʪʠʪʴ 

ʥʘʩʪʫʧʥʽ ʟʥʘʯʝʥʥʷ: ὢ ὢ, ὢ ὢ, é , ὢ ὢ ;  ὦ ï ʦʮʽʥʢʘ ʚʝʢʪʦʨʫ ʧʘʨʘʤʝʪʨʽʚ 

ʨʽʚʥʷʥʥʷ ʣʽʥʽʡʥʦʾ ʨʝʛʨʝʩʽʾ, ὦ ὦȟὦȟȣȟὦ , ‐ ï ʛʘʫʩʽʚʩʴʢʘ ʚʠʧʘʜʢʦʚʘ ʚʝʣʠʯʠʥʘ, 

Ὧ ï ʢʽʣʴʢʽʩʪʴ ʬʘʢʪʦʨʽʚ ʫ ʤʦʜʝʣʽ. 
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ɿʘ ʫʤʦʚʠ ʥʦʨʤʘʣʴʥʦʩʪʽ ʨʦʟʧʦʜʽʣʫ ʚʠʧʘʜʢʦʚʠʭ ʚʝʣʠʯʠʥ, ʤʦʞʥʘ ʧʦʙʫʜʫʚʘʪʠ 

ʜʦʚʽʨʯʠʡ ʽʥʪʝʨʚʘʣ ʣʽʥʽʡʥʦʾ ʨʝʛʨʝʩʽʾ, ʷʢʠʡ ʙʫʜʫʻʪʴʩʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ t-ʨʦʟʧʦʜʽʣʫ 

ʉʪʴʶʜʝʥʪʘ 

ὣ ὸȾȟὛ
ρ

ὔ
ὀ ἦ ἦ ὀ

͵

ȟ (1.2) 

 

ʘ ʽʥʪʝʨʚʘʣ ʧʝʨʝʜʙʘʯʝʥʥʷ ʣʽʥʽʡʥʦʾ ʨʝʛʨʝʩʽʾ ʷʢ 

 

ὣ ὸȾȟὛ ρ
ρ

ὔ
ὀ ἦ ἦ ὀ

͵

ȟ (1.3) 

ʜʝ Ὓ В ὣ ὣ
ς
; Ö ὔ Ὧ ρ;  ἦ ἦ  ï Ὧ Ὧ ʤʘʪʨʠʮʷ 

 

ἦ ἦ

Ὓ Ὓ ȣ Ὓ

Ὓ Ὓ ȣ Ὓ
ȣ ȣ ȣ ȣ
Ὓ Ὓ ȣ Ὓ

ȟ (1.4) 

ʜʝ Ὓ В ὢ ὢ ὢ ὢ , ήȟὶ ρȟὯ. 

 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʥʦʨʤʘʣʽʟʫʶʯʠʭ ʧʝʨʝʪʚʦʨʝʥʴ ʻ ʨʦʟʧʦʚʩʶʜʞʝʥʦʶ ʧʨʘʢʪʠʢʦʶ 

ʧʨʠ ʧʦʙʫʜʦʚʽ ʨʝʛʨʝʩʽʡʥʠʭ ʤʦʜʝʣʝʡ ʜʣʷ ʥʝʛʘʫʩʽʚʩʴʢʠʭ ʜʘʥʠʭ. ʋ [12] ʟʘʧʨʦʧʦʥʦʚʘʥʦ 

ʤʝʪʦʜ ʧʦʙʫʜʦʚʠ ʥʝʣʽʥʽʡʥʠʭ ʨʝʛʨʝʩʽʡʥʠʭ ʤʦʜʝʣʝʡ, ʟʛʽʜʥʦ ʷʢʦʛʦ  ʩʧʦʯʘʪʢʫ ʚʠʢʦʥʫʶʪʴ 

ʥʦʨʤʘʣʽʟʘʮʽʶ ʜʘʥʠʭ ʪʘ ʚʠʣʫʯʝʥʴ ʚʠʢʠʜʽʚ, ʙʫʜʫʶʪʴ ʣʽʥʽʡʥʫ ʨʝʛʨʝʩʽʡʥʫ ʤʦʜʝʣʴ ʜʣʷ 

ʥʦʨʤʘʣʽʟʦʚʘʥʠʭ ʜʘʥʠʭ ʙʝʟ ʚʠʢʠʜʽʚ ʪʘ ʚ ʷʢʦʩʪʽ ʦʩʪʘʥʥʴʦʛʦ ʢʨʦʢʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʟʚʦʨʦʪʥʴʦʛʦ ʥʦʨʤʘʣʽʟʫʶʯʦʛʦ ʧʝʨʝʪʚʦʨʝʥʥʷ ʦʪʨʠʤʫʶʪʴ ʥʝʣʽʥʽʡʥʫ ʨʝʛʨʝʩʽʡʥʫ 

ʤʦʜʝʣʴ. 

ʅʦʨʤʘʣʽʟʫʶʯʝ ʧʝʨʝʪʚʦʨʝʥʥʷ ʥʝʛʘʫʩʽʚʩʴʢʦʛʦ ʚʠʧʘʜʢʦʚʦʛʦ ʚʝʢʪʦʨʫ 0

ὣȟὢȟὢȟȣ ȟὢ  ʫ ʛʘʫʩʽʚʩʴʢʠʡ ʚʠʧʘʜʢʦʚʠʡ ʚʝʢʪʦʨ 4 ὤȟὤȟὤȟȣ ȟὤ , 

ʟʘʜʘʻʪʴʩʷ ʷʢ 

 

4 ʕ0 , (1.5) 
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ʘ ʟʚʦʨʦʪʥʝ ʧʝʨʝʪʚʦʨʝʥʥʷ ʜʦ (1.5) ʷʢ 

 

0 ʕ 4 , (1.6) 

ʪʫʪ ʕ ï ʚʝʢʪʦʨ, ʕ ʕȟʕȟʕȟȣȟʕ . 

 

ʊʘʢʠʤ ʯʠʥʦʤ ʥʝʣʽʥʽʡʥʘ ʨʝʛʨʝʩʽʡʥʘ ʤʦʜʝʣʴ, ʱʦ ʧʦʙʫʜʦʚʘʥʘ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʥʦʨʤʘʣʽʟʫʶʯʦʛʦ ʧʝʨʝʪʚʦʨʝʥʥʷ [13], ʤʘʻ ʚʠʛʣʷʜ 

 

ὣ ʕ ὤ ‐ ʕ ὤӶ ╩ ὦ ‐ȟ (1.7) 

ʜʝ ʕ  ï ʧʝʨʰʘ ʢʦʤʧʦʥʝʥʪʘ ʚʝʢʪʦʨʫ ʕ ʧʝʨʝʪʚʦʨʝʥʥʷ (1.5).  

 

ɺ ʩʚʦʶ ʯʝʨʛʫ ʜʦʚʽʨʯʠʡ ʽʥʪʝʨʚʘʣ ʥʝʣʽʥʽʡʥʦʾ ʨʝʛʨʝʩʽʾ ʜʣʷ k ʥʝʟʘʣʝʞʥʠʭ ʟʤʽʥʥʠʭ 

ʤʦʞʥʘ ʟʥʘʡʪʠ ʪʘʢʠʤ ʯʠʥʦʤ 

 

ʕ ὤ ὸ
ȟ
Ὓ

ρ

ὔ
◑ ╩ ╩ ◑

͵

ȟ (1.8) 

 

ʘ ʽʥʪʝʨʚʘʣ ʧʝʨʝʜʙʘʯʝʥʥʷ ʥʝʣʽʥʽʡʥʦʾ ʨʝʛʨʝʩʽʾ ʷʢ 

 

ʕ ὤ ὸ
ȟ
Ὓ ρ

ρ

ὔ
◑ ╩ ╩ ◑

͵

Ȣ (1.9) 

 

1.2  ʆʙˇʨʫʥʪʫʚʘʥʥʷ ʥʝʦʙʭʽʜʥʦʩʪʽ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ 

 

 ɿ ʧʦʷʚʦʶ ʦʪʦʯʝʥʥʷ NodeJS ʡʦʛʦ ʧʦʧʫʣʷʨʥʽʩʪʴ ʨʦʩʪʝ ʟ ʢʦʞʥʠʤ ʨʦʢʦʤ. ʁʦʛʦ 

ʧʦʯʠʥʘʶʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʘʙʦ ʧʝʨʝʭʦʜʷʪʴ ʥʘ ʡʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʷʢ ʥʝʚʝʣʠʯʢʽ 

ʢʦʤʧʘʥʽʾ ʪʘʢ ʽ ʛʽʛʘʥʪʠ ʨʠʥʢʫ, ʜʦ ʷʢʠʭ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʥʘʩʪʫʧʥʽ: Netflix, NASA, eBay, 

LinkedIn, Uber. [14]. 

 ɸʣʝ ʨʦʟʨʦʙʢʘ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʜʥʦʛʦ ʣʠʰ JS ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʦʚʽʣʴʥʦ. ʊʦʤʫ 

ʜʣʷ ʩʧʨʦʱʝʥʥʷ ʨʦʙʦʪʠ ʧʨʦʛʨʘʤʽʩʪʽʚ ʙʫʣʠ ʨʦʟʨʦʙʣʝʥʽ ʬʨʝʡʤʚʦʨʢʠ, ʷʢʽ ʜʦʟʚʦʣʷʣʠ ʚ 
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ʦʜʥʦʤʘʥʽʪʥʽʡ ʤʘʥʝʨʽ ʰʚʠʜʢʦ ʪʘ ʟʨʫʯʥʦ ʨʦʟʨʦʙʣʷʪʠ ʩʝʨʚʝʨʥʽ ʟʘʩʪʦʩʫʥʢʠ. ʊʘʢʠʤʠ 

ʬʨʝʡʤʚʦʨʢʘʤʠ ʙʫʣʠ ʽ ʻ ExpressJS, KoaJS ʪʘ ʽʥʰʽ. ɸʣʝ ʚʦʥʠ ʥʘʜʘʚʘʣʠ ʣʠʰʝ API ʜʣʷ 

ʧʦʣʝʛʰʝʥʥʷ ʥʘʧʠʩʘʥʥʷ ʪʘ ʨʦʙʦʪʠ ʟ ʢʦʥʪʨʦʣʝʨʘʤʠ, ʨʦʫʪʝʨʘʤʠ, ʦʙʨʦʙʥʠʢʘʤʠ ʟʘʧʠʪʽʚ. 

ʊʦʤʫ ʜʣʷ ʰʚʠʜʢʦʛʦ ʨʦʟʛʦʨʪʘʥʥʷ ʪʘ ʧʦʯʘʪʢʫ ʨʦʙʦʪʠ ʙʫʣʠ ʨʦʟʨʦʙʣʝʥʽ ʬʨʝʡʤʚʦʨʢʠ, 

ʷʢʽ ʥʘʜʘʚʘʣʠ ʛʦʪʦʚʫ ʩʪʨʫʢʪʫʨʫ ʧʨʦʝʢʪʫ ʪʘ ʤʘʣʠ ʤʦʞʣʠʚʽʩʪʴ ʣʝʛʢʦ ʨʦʟʰʠʨʶʚʘʪʠʩʴ. 

ʆʜʥʠʤ ʽʟ ʪʘʢʠʭ ʬʨʝʡʤʚʦʨʢʽʚ ʻ NestJS. 

NestJS ʟôʷʚʠʚʩʷ ʚ 2017 ʨʦʮʽ, ʘ ʚʞʝ ʚ 2018 ʤʘʚ 300% ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʟʽʨʦʢ 

ʥʘ GitHub. ʋ 2019 ʨʦʮʽ ʚʽʥ ʱʝ ʥʝ ʟôʷʚʠʚʩʷ ʚ ʧʦʧʝʨʝʜʥʴʦ ʚʠʟʥʘʯʝʥʦʤʫ ʩʧʠʩʢʫ ʙʝʢʝʥʜ-

ʬʨʝʡʤʚʦʨʢʽʚ ʥʘ stateofjs [15], ʘʣʝ ʚ ʧʦʜʘʣʴʰʦʤʫ ʧʦʪʨʘʧʠʚ ʜʦ ʥʴʦʛʦ ʪʘ ʦʙʽʡʰʦʚ 

ʢʦʥʢʫʨʝʥʪʽʚ. ʊʦʤʫ ʚ ʩʪʘʪʠʩʪʠʮʽ ʟʘ 2020 ʨʽʢ ʤʠ ʚʞʝ ʤʘʻʤʦ ʙʽʣʴʰʝ ʜʘʥʠʭ, ʪʘʢ 

ʥʘʧʨʠʢʣʘʜ 87% ʢʦʨʠʩʪʫʚʘʯʽʚ ʟʘʜʦʚʦʣʝʥʽ NestJS. 

ʇʨʦʮʝʩ ʟʨʦʩʪʘʥʥʷ ʧʦʧʫʣʷʨʥʦʩʪʽ NestJS ʤʦʞʥʘ ʧʝʨʝʛʣʷʥʫʪʠ ʚ ʤʘʪʝʨʽʘʣʘʭ, ʷʢʽ 

ʧʽʜʛʦʪʫʚʘʣʠ statisticsanddata.org [16]. ʂʨʽʤ ʪʦʛʦ NestJS ʚʞʝ ʤʘʻ ʚʝʣʠʢʝ ʢʦʤʴʶʥʽʪʽ 

ʧʨʦʛʨʘʤʽʩʪʽʚ ʽ ʢʦʤʧʘʥʽʡ, ʷʢʽ ʥʠʤ ʢʦʨʠʩʪʫʶʪʴʩʷ, ʪʘʢʠʭ ʷʢ: Adidas, Decathlon ʪʘ 

ʙʘʛʘʪʦ ʽʥʰʠʭ. ɿʘ ʩʧʠʩʢʦʤ ʢʦʤʧʘʥʽʡ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ NestJS ʫ ʨʦʟʨʦʙʮʽ, ʤʦʞʥʘ 

ʩʪʝʞʠʪʠ ʥʘ ʦʬʽʮʽʡʥʦʤʫ ʚʝʙ-ʩʘʡʪʽ ʬʨʝʡʤʚʦʨʢʫ. 

 ʊʦʞ ʤʦʞʥʘ ʩʢʘʟʘʪʠ, ʱʦ ʮʝʡ ʬʨʝʡʤʚʦʨʢ ʻ ʚʠʙʦʨʦʤ ʥʝ ʣʠʰʝ ʧʨʦʛʨʘʤʽʩʪʽʚ, ʘ ʡ 

ʚʝʣʠʢʠʭ ʙʽʟʥʝʩ ʢʦʤʧʘʥʽʡ, ʷʢʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʮʴʦʛʦ ʬʨʝʡʤʚʦʨʢʫ ʝʢʦʥʦʤʣʷʪʴ ʯʘʩ ʪʘ 

ʬʽʥʘʥʩʠ. 

 ɺ ʭʦʜʽ ʘʥʘʣʽʟʫ ʦʩʪʘʥʥʽʭ ʧʫʙʣʽʢʘʮʽʡ ʥʝ ʙʫʣʦ ʟʥʘʡʜʝʥʦ ʤʦʜʝʣʝʡ ʜʣʷ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʨʦʟʤʽʨʫ ʩʝʨʚʝʨʥʠʭ ʟʘʩʪʦʩʫʥʢʽʚ, ʱʦ ʨʦʟʨʦʙʣʷʶʪʴʩʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

NestJS. ɿʥʘʡʜʝʥʽ ʤʦʜʝʣʽ ʙʫʣʠ ʨʦʟʨʦʙʣʝʥʽ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʨʦʟʤʽʨʫ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ, ʱʦ ʨʦʟʨʦʙʣʷʻʪʴʩʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʦʚ ʧʨʦʛʨʘʤʫʚʘʥʥʷ Java, ʘ ʪʘʢʦʞ 

ʤʦʚʠ PHP ʪʘ ʾʾ ʬʨʝʡʤʚʦʨʢʽʚ. ʊʘʢʠʤ ʯʠʥʦʤ ʚʽʜʩʫʪʥʽʩʪ ɹʤʦʜʝʣʝʡ, ʱʦ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ 

ʦʮʽʥʶʚʘʥʥʷ ʨʦʟʤʽʨʫ ʩʝʨʚʝʨʥʠʭ ʟʘʩʪʦʩʫʥʢʽʚ, ʱʦ ʩʪʚʦʨʶʶʪʴʩʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʬʨʝʡʤʚʦʨʢʫ NestJS, ʨʦʙʠʪʴ ʘʢʪʫʘʣʴʥʦʶ ʨʦʟʨʦʙʢʫ ʥʝʣʽʥʽʡʥʦʾ ʨʝʛʨʝʩʽʡʥʦʾ ʤʦʜʝʣʽ ʜʣʷ 

ʦʮʽʥʶʚʘʥʥʷ ʨʦʟʤʽʨʫ ʚʠʭʽʜʥʦʛʦ ʢʦʜʫ ʩʝʨʚʝʨʥʠʭ ʟʘʩʪʦʩʫʥʢʽʚ, ʱʦ ʩʪʚʦʨʶʶʪʴʩʷ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʬʨʝʡʤʚʦʨʢʫ NestJS.  

ɼʣʷ ʧʦʙʫʜʦʚʠ ʥʝʣʽʥʽʡʥʦʾ ʨʝʛʨʝʩʽʡʥʦʾ ʤʦʜʝʣʽ ʙʫʣʦ ʚʠʨʽʰʝʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʥʦʨʤʘʣʽʟʫʶʯʝ ʧʝʨʝʪʚʦʨʝʥʥʷ ʫ ʚʠʛʣʷʜʽ ʜʝʩʷʪʢʦʚʦʛʦ ʣʦʛʘʨʠʬʤʫ. 
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1.3 ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 1 

 

ɺ ʮʴʦʤʫ ʨʦʟʜʽʣʽ ʥʘʚʝʜʝʥʦ ʦʛʣʷʜ ʽʩʥʫʶʯʠʭ ʨʽʚʥʷʥʴ, ʤʦʜʝʣʝʡ ʪʘ ʤʝʪʦʜʽʚ, ʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʨʦʟʤʽʨʫ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. ɺʠʷʚʣʝʥʦ 

ʚʽʜʩʫʪʥʽʩʪʴ ʤʦʜʝʣʝʡ ʜʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʨʦʟʤʽʨʫ ʩʝʨʚʝʨʥʠʭ ʟʘʩʪʦʩʫʥʢʽʚ, ʱʦ 

ʨʦʟʨʦʙʣʷʶʪʴʩʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʬʨʝʡʤʚʦʨʢʫ NestJS. ɿʜʽʡʩʥʝʥʦ ʦʙˇʨʫʥʪʫʚʘʥʥʷ 

ʘʢʪʫʘʣʴʥʦʩʪʽ ʪʘ ʥʝʦʙʭʽʜʥʦʩʪʽ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ ʟʘ ʦʙʨʘʥʦʶ ʪʝʤʦʶ. ɺ ʨʦʟʜʽʣʽ 

ʪʘʢʦʞ ʚʠʟʥʘʯʝʥʦ, ʱʦ: 

ï ʅʘ ʤʦʤʝʥʪ ʥʘʧʠʩʘʥʥʷ ʨʦʙʦʪʠ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʨʦʟʤʽʨʫ ʩʝʨʚʝʨʥʠʭ 

ʟʘʩʪʦʩʫʥʢʽʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʤʝʪʦʜʠ ʣʽʥʽʡʥʦʛʦ ʪʘ ʥʝʣʽʥʽʡʥʦʛʦ ʨʝʛʨʝʩʽʡʥʦʛʦ 

ʘʥʘʣʽʟʫ. 

ï ʈʝʛʨʝʩʽʡʥʽ ʤʦʜʝʣʽ, ʯʘʩʪʽʰʝ ʚʩʴʦʛʦ, ʻ ʥʝʣʽʥʽʡʥʠʤʠ ʪʘ ʤʘʶʪʴ ʢʨʘʱʽ ʧʦʢʘʟʥʠʢʠ 

ʷʢʦʩʪʽ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʣʽʥʽʡʥʠʤʠ. ʎʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʥʝʦʙʭʽʜʥʦʩʪʽ ʨʦʟʨʦʙʢʠ ʩʘʤʝ 

ʥʝʣʽʥʽʡʥʦʾ ʨʝʛʨʝʩʽʡʥʦʾ ʤʦʜʝʣʽ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʨʦʟʤʽʨʫ ʩʝʨʚʝʨʥʠʭ ʟʘʩʪʦʩʫʥʢʽʚ, ʱʦ 

ʨʦʟʨʦʙʣʷʶʪʴʩʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʬʨʝʡʤʚʦʨʢʫ NestJS. 

ï ʅʦʨʤʘʣʽʟʫʶʯʽ ʧʝʨʝʪʚʦʨʝʥʥʷ ʯʘʩʪʦ ʜʘʶʪʴ ʧʨʠʨʽʩʪ ʚ ʧʦʢʘʟʥʠʢʘʭ ʷʢʦʩʪʽ 

ʤʦʜʝʣʝʡ. ʇʨʠʯʦʤʫ ʟʘʟʚʠʯʘʡ ʫ ʷʢʦʩʪʽ ʥʦʨʤʘʣʽʟʫʶʯʦʛʦ ʧʝʨʝʪʚʦʨʝʥʥʷ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʝʩʷʪʢʦʚʠʡ ʣʦʛʘʨʠʬʤ. 

ï ɺ ʟʥʘʡʜʝʥʠʭ ʥʝʣʽʥʽʡʥʠʭ ʨʝʛʨʝʩʽʡʥʠʭ ʤʦʜʝʣʷʭ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʨʦʟʤʽʨʫ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʯʘʩʪʽʰʝ ʚʩʴʦʛʦ ʚ ʷʢʦʩʪʽ ʤʝʪʨʠʢ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʤʝʪʨʠʢʠ 

ʢʦʥʮʝʧʪʫʘʣʴʥʦʾ ʤʦʜʝʣʽ ʜʘʥʠʭ ʫ ʚʠʛʣʷʜʽ ʜʽʘʛʨʘʤʠ ʢʣʘʩʽʚ, ʪʘʢʽ ʷʢ: ʟʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ 

ʢʣʘʩʽʚ, ʟʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʟʚ'ʷʟʢʽʚ ʪʘ ʩʝʨʝʜʥʷ ʢʽʣʴʢʽʩʪʴ ʘʪʨʠʙʫʪʽʚ ʥʘ ʢʣʘʩ. 

ï ʅʘ ʤʦʤʝʥʪ ʥʘʧʠʩʘʥʥʷ ʨʦʙʦʪʠ ʨʝʛʨʝʩʽʡʥʠʭ ʤʦʜʝʣʝʡ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʨʦʟʤʽʨʫ 

ʩʝʨʚʝʨʥʠʭ ʟʘʩʪʦʩʫʥʢʽʚ, ʱʦ ʨʦʟʨʦʙʣʷʶʪʴʩʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʬʨʝʡʤʚʦʨʢʫ NestJS, ʥʝ 

ʙʫʣʦ ʟʥʘʡʜʝʥʦ, ʱʦ ʨʦʙʠʪʴ ʘʢʪʫʘʣʴʥʠʤ ʜʘʥʝ ʜʦʩʣʽʜʞʝʥʥʷ. 
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2 ʇʆɹʋɼʆɺɸ ʅɽʃɯʅɯʁʅʆɰ ʈɽɻʈɽʉɯʁʅʆɰ ʄʆɼɽʃɯ ɼʃʗ 

ʆʎɯʅʖɺɸʅʅʗ ʈʆɿʄɯʈʋ ʉɽʈɺɽʈʅʀʍ ɿɸʉʊʆʉʋʅʂɯɺ, ʑʆ 

ʉʊɺʆʈʖʖʊʔʉʗ ɿ ɺʀʂʆʈʀʉʊɸʅʅʗʄ ʌʈɽʁʄɺʆʈʂʋ NESTJS 

 

 

2.1 ʇʝʨʝʚʽʨʢʘ ʜʘʥʠʭ ʜʣʷ ʧʦʙʫʜʦʚʠ ʥʝʣʽʥʽʡʥʦʾ ʨʝʛʨʝʩʽʡʥʦʾ ʤʦʜʝʣʽ ʜʣʷ 

ʦʮʽʥʶʚʘʥʥʷ ʨʦʟʤʽʨʫ ʩʝʨʚʝʨʥʠʭ ʟʘʩʪʦʩʫʥʢʽʚ, ʱʦ ʩʪʚʦʨʶʶʪʴʩʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʬʨʝʡʤʚʦʨʢʫ NestJS, ʥʘ ʥʘʷʚʥʽʩʪʴ ʤʫʣʴʪʠʢʦʣʽʥʝʘʨʥʦʩʪʽ ʪʘ ʚʠʢʠʜʽʚ 

 

ʑʦʙ ʧʦʙʫʜʫʚʘʪʠ ʥʝʣʽʥʽʡʥʫ ʨʝʛʨʝʩʽʡʥʫ ʤʦʜʝʣʴ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʨʦʟʤʽʨʫ 

ʩʝʨʚʝʨʥʠʭ ʟʘʩʪʦʩʫʥʢʽʚ, ʱʦ ʩʪʚʦʨʶʶʪʴʩʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʬʨʝʡʤʚʦʨʢʫ NestJS, ʙʫʣʦ 

ʟʥʘʡʜʝʥʦ 62 ʩʝʨʚʝʨʥʠʭ ʟʘʩʪʦʩʫʥʢʠ ʟ ʚʽʜʢʨʠʪʠʤ ʚʠʭʽʜʥʠʤ ʢʦʜʦʤ, ʷʢʽ ʨʦʟʤʽʱʝʥʽ ʥʘ 

ʚʝʙ-ʩʝʨʚʽʩʽ GitHub (https://github.com/). ɿʘ ʜʦʧʦʤʦʛʦʶ ʧʣʘʪʬʦʨʤʠ ʟ ʚʽʜʢʨʠʪʠʤ 

ʚʠʭʽʜʥʠʤ ʢʦʜʦʤ SonarQube (https://www.sonarqube.org/), ʙʫʣʠ ʟʽʙʨʘʥʽ ʥʘʩʪʫʧʥʽ 

ʤʝʪʨʠʢʠ: ʟʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʨʷʜʢʽʚ ʚ ʪʠʩʷʯʘʭ (lines), ʢʽʣʴʢʽʩʪʴ ʨʷʜʢʽʚ ʢʦʜʫ ʚ ʪʠʩʷʯʘʭ 

(KLOC), ʢʽʣʴʢʽʩʪʴ ʬʘʡʣʽʚ (files), ʢʽʣʴʢʽʩʪʴ ʢʣʘʩʽʚ (classes) ʪʘ ʢʽʣʴʢʽʩʪʴ ʬʫʥʢʮʽʡ 

(functions). ɼʣʷ ʧʦʙʫʜʦʚʠ ʨʝʛʨʝʩʽʡʥʦʾ ʤʦʜʝʣʽ ʙʫʣʠ ʦʙʨʘʥʽ ʥʘʩʪʫʧʥʽ ʤʝʪʨʠʢʠ: 

ʢʽʣʴʢʽʩʪʴ ʨʷʜʢʽʚ ʢʦʜʫ ʚ ʪʠʩʷʯʘʭ (KLOC), ʢʽʣʴʢʽʩʪʴ ʢʣʘʩʽʚ (classes) ʪʘ ʢʽʣʴʢʽʩʪʴ 

ʬʫʥʢʮʽʡ (functions). ʆʪʨʠʤʘʥʽ ʤʝʪʨʠʢʠ ʥʘʚʝʜʝʥʦ ʫ ʪʘʙʣʠʮʽ 2.1. 

 

ʊʘʙʣʠʮʷ 2.1 ï ʇʦʯʘʪʢʦʚʠʡ ʥʘʙʽʨ ʜʘʥʠʭ ʨʘʟʦʤ ʟ ʨʦʟʨʘʭʦʚʘʥʦʶ ʚʽʜʩʪʘʥʥʶ 

ʄʘʭʘʣʘʥʦʙʽʩʘ (SMD) 

 ̄ KLOC Classes Functions SMD  ̄ KLOC Classes Functions SMD 

1 2 3 4 5 6 7 8 9 10 

1 1.118 10 95 5.535 32 2.754 73 213 1.464 

2 2.813 59 222 0.860 33 1.028 30 80 0.590 

3 0.342 13 39 2.180 34 1.473 25 173 1.801 

4 5.816 263 800 9.718 35 0.945 37 62 3.125 

5 0.974 18 92 0.619 36 0.522 17 41 1.327 

6 0.284 14 31 3.229 37 2.397 53 222 0.551 

7 6.512 140 436 4.113 38 2.193 32 117 3.430 

8 6.178 196 590 5.164 39 0.779 18 64 0.392 

9 0.194 7 29 5.707 40 2.416 46 212 0.509 

https://github.com/
https://www.sonarqube.org/
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 ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣ. 2.1. 

1 2 3 4 5 6 7 8 9 10 

10 0.671 16 62 0.458 41 1.511 38 147 0.209 

11 1.052 36 107 0.734 42 3.804 76 284 1.618 

12 0.404 18 36 2.311 43 0.092 2 13 11.554 

13 1.043 29 96 0.123 44 5.475 87 719 5.102 

14 0.611 19 46 1.232 45 0.494 5 36 7.045 

15 0.861 25 66 0.691 46 2.033 12 84 13.207 

16 1.186 29 120 0.176 47 1.213 15 103 2.340 

17 2.247 34 236 1.606 48 2.238 46 248 1.128 

18 0.993 23 91 0.072 49 2.321 56 190 0.666 

19 0.946 27 91 0.190 50 0.165 7 21 4.944 

20 0.993 42 101 1.690 51 0.767 31 60 1.919 

21 0.581 37 50 4.924 52 12.251 225 2617 17.170 

22 2.397 49 232 0.625 53 0.613 11 65 1.982 

23 0.647 28 69 1.712 54 1.154 35 98 0.432 

24 1.322 50 116 1.454 55 3.021 45 171 2.982 

25 8.099 74 719 5.603 56 1.342 25 96 0.706 

26 0.315 14 38 2.947 57 0.752 12 60 1.670 

27 0.371 15 31 2.271 58 4.554 80 163 10.890 

28 0.342 9 39 2.362 59 3.191 33 387 5.481 

29 0.604 20 65 0.892 60 1.002 21 67 1.156 

30 0.931 27 91 0.237 61 1.273 32 57 6.226 

31 2.441 26 227 3.126 62 3.989 61 370 1.792 

 

 ʆʢʨʽʤ ʟʥʘʯʝʥʴ ʦʙʨʘʥʠʭ ʤʝʪʨʠʢ ʚ ʪʘʙʣʠʮʽ 2.1 ʥʘʚʝʜʝʥʽ ʟʥʘʯʝʥʥʷ ʢʚʘʜʨʘʪʫ 

ʚʽʜʩʪʘʥʽ ʄʘʭʘʣʘʥʦʙʽʩʘ (SMD). ɼʣʷ ʢʦʞʥʦʾ ʙʘʛʘʪʦʚʠʤʽʨʥʦʾ ʪʦʯʢʠ ʜʘʥʠʭ, ʟʥʘʯʝʥʥʷ 

SMD ʤʦʞʥʘ ʟʥʘʡʪʠ ʟʘ ʬʦʨʤʫʣʦʶ: 

 

Ὠ ὢ  ὢ Ὓ ὢ  ὢ , (2.1) 

ʜʝ ὢ ï i-ʪʘ ʪʦʯʢʘ ʙʘʛʘʪʦʚʠʤʽʨʥʠʭ ʜʘʥʠʭ ʥʝʛʘʫʩʽʚʩʴʢʦʛʦ ʚʝʢʪʦʨʫ ὢ; ὢ ï ʚʝʢʪʦʨ 

ʚʠʙʽʨʢʦʚʠʭ ʩʝʨʝʜʥʽʭ; Ὓ ï ʚʠʙʽʨʢʦʚʘ ʢʦʚʘʨʽʘʮʽʡʥʘ ʤʘʪʨʠʮʷ. ɺ ʥʘʰʦʤʫ ʚʠʧʘʜʢʫ 

ʨʦʟʛʣʷʜʘʻʪʴʩʷ 3 ʢʦʤʧʦʥʝʥʪʥʠʡ ʚʝʢʪʦʨ, ὔ ï ʢʽʣʴʢʽʩʪʴ ʝʣʝʤʝʥʪʽʚ ʫ ʚʠʙʽʨʮʽ. 

 

Ὓ
ρ

ὔ
ὢ  ὢ ὢ  ὢ Ȣ (2.2) 
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 ɼʣʷ ʜʘʥʠʭ ʚ ʪʘʙʣʠʮʽ 2.1 ʚʝʢʪʦʨ X ̒ ʥʝʛʘʫʩʽʚʩʴʢʠʤ ʚʠʧʘʜʢʦʚʠʤ ʚʝʢʪʦʨʦʤ. ʅʘ 

ʮʝ ʚʢʘʟʫʻ ʥʘʷʚʥʽʩʪʴ ʨʷʜʢʽʚ ʚ ʪʘʙʣʠʮʽ 2.1 ʟʽ ʟʥʘʯʝʥʥʷʤ SMD ʙʽʣʴʰʝ ʟʘ ʚʝʣʠʯʠʥʫ 

ʢʚʘʥʪʽʣʷ ʨʦʟʧʦʜʽʣʫ … ʜʣʷ ʨʽʚʥʷ ʟʥʘʯʠʤʦʩʪʽ 0,05. ɼʘʥʽ ʧʨʦʝʢʪʽʚ 4, 43, 52, 58 ʩʣʽʜ 

ʚʚʘʞʘʪʠ ʙʘʛʘʪʦʚʠʤʽʨʥʠʤʠ ʚʠʢʠʜʘʤʠ, ʘʜʞʝ ʜʣʷ ʥʠʭ ʟʥʘʯʝʥʥʷ SMD ʙʽʣʴʰʝ 

ʢʨʠʪʠʯʥʦʛʦ ʟʥʘʯʝʥʥʷ ʢʚʘʥʪʽʣʷ ʨʦʟʧʦʜʽʣʫ … ʜʣʷ ʨʽʚʥʷ ʟʥʘʯʠʤʦʩʪʽ 0,05, ʷʢʝ ʩʢʣʘʜʘʻ 

7,814. 

ʇʨʠ ʧʦʙʫʜʦʚʽ ʨʽʚʥʷʥʥʷ ʤʥʦʞʠʥʥʦʾ ʨʝʛʨʝʩʽʾ ʤʦʞʝ ʚʠʥʠʢʥʫʪʠ ʧʨʦʙʣʝʤʘ 

ʤʫʣʴʪʠʢʦʣʽʥʝʘʨʥʦʩʪʽ ʬʘʢʪʦʨʽʚ. ʊʦʤʫ ʧʝʨʝʜ ʧʦʯʘʪʢʦʤ ʧʦʙʫʜʦʚʠ ʥʝʣʽʥʽʡʥʦʾ 

ʨʝʛʨʝʩʽʡʥʦʾ ʤʦʜʝʣʽ ʜʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʨʦʟʤʽʨʫ ʩʝʨʚʝʨʥʠʭ ʟʘʩʪʦʩʫʥʢʽʚ, ʱʦ 

ʩʪʚʦʨʶʶʪʴʩʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʬʨʝʡʤʚʦʨʢʫ NestJS, ʥʝʦʙʭʽʜʥʦ ʧʨʦʚʝʩʪʠ ʘʥʘʣʽʟ 

ʧʨʝʜʠʢʪʦʨʽʚ ʥʘ ʥʘʷʚʥʽʩʪʴ ʤʫʣʴʪʠʢʦʣʽʥʝʘʨʥʦʩʪʽ. 

ʄʫʣʴʪʠʢʦʣʽʥʝʘʨʥʽʩʪʴ ï ʮʝ ʥʝʛʘʪʠʚʥʝ ʷʚʠʱʝ ʤʥʦʞʠʥʥʦʛʦ ʨʝʛʨʝʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ, 

ʷʢʝ ʥʝ ʜʦʟʚʦʣʷʻ ʟʜʽʡʩʥʠʪʠ ʦʮʽʥʶʚʘʥʥʷ ʦʢʨʝʤʦʛʦ ʚʧʣʠʚʫ ʢʦʞʥʦʛʦ ʬʘʢʪʦʨʫ ʥʘ 

ʟʘʣʝʞʥʫ ʟʤʽʥʥʫ. ʅʘʷʚʥʽʩʪʴ ʤʫʣʴʪʠʢʦʣʽʥʝʘʨʥʦʩʪʽ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʚ ʤʥʦʞʠʥʥʽʡ 

ʨʝʛʨʝʩʽʡʥʽʡ ʤʦʜʝʣʽ ʜʚʘ ʘʙʦ ʙʽʣʴʰʝ ʬʘʢʪʦʨʽʚ (ʥʝʟʘʣʝʞʥʠʭ ʟʤʽʥʥʽ) ʧʦʚóʷʟʘʥʽ ʤʽʞ 

ʩʦʙʦʶ ʘʙʦ ʤʘʶʪʴ ʚʠʩʦʢʠʡ ʩʪʫʧʽʥʴ ʢʦʨʝʣʷʮʽʾ. 

ʅʘʷʚʥʽʩʪʴ ʤʫʣʴʪʠʢʦʣʽʥʝʘʨʥʦʩʪʽ ʙʫʜʝʤʦ ʚʠʟʥʘʯʘʪʠ ʟʘ ʢʦʝʬʽʮʽʻʥʪʘʤʠ ʚʧʣʠʚʫ 

ʜʠʩʧʝʨʩʽʾ (Variance Inflation Factors, VIFs) ʩʝʨʝʜ ʤʘʡʙʫʪʥʽʭ ʧʨʝʜʠʢʪʦʨʽʚ (ʬʘʢʪʦʨʽʚ) 

ʚ ʤʦʜʝʣʽ ʤʥʦʞʠʥʥʦʾ ʣʽʥʽʡʥʦʾ ʨʝʛʨʝʩʽʾ. ɼʣʷ ʣʽʥʽʡʥʦʾ ʤʦʜʝʣʽ ʤʥʦʞʠʥʥʦʾ ʨʝʛʨʝʩʽʾ ʟ k-

ʧʨʝʜʠʢʪʦʨʘʤʠ ὢ Ὥ ρȟὯ, VIFs ï ʮʝ ʜʽʘʛʦʥʘʣʴʥʽ ʝʣʝʤʝʥʪʠ ʦʙʝʨʥʝʥʦʾ ʢʦʚʘʨʽʘʮʽʡʥʦʾ 

ʤʘʪʨʠʮʽ Ὧ Ὧ k-ʧʨʝʜʠʢʪʦʨʽʚ [17]. 

ɼʣʷ ʦʙʨʘʥʠʭ ʧʨʝʜʠʢʪʦʨʽʚ Classes ʪʘ Functions, ʥʘʚʝʜʝʥʠʭ ʫ ʪʘʙʣʠʮʽ 2.1, 

ʦʪʨʠʤʘʥʦ ʟʥʘʯʝʥʥʷ VIFs 2,456 ʜʣʷ ʦʙʦʭ ʤʝʪʨʠʢ. ʆʙʠʜʚʘ ʟʥʘʯʝʥʥʷ ʤʝʥʰʽ ʟʘ 5, ʱʦ 

ʧʦʢʘʟʫʻ ʚʽʜʩʫʪʥʽʩʪʴ ʤʫʣʴʪʠʢʦʣʽʥʝʘʨʥʦʩʪʽ ʚ ʜʘʥʠʭ. 

ʇʝʨʝʚʽʨʢʘ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʘ, ʱʦ ʚʦʥʠ ̒ ʥʝʛʘʫʩʽʚʩʴʢʠʤʠ. ʎʝ 

ʟʫʤʦʚʣʶʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʾʭ ʥʦʨʤʘʣʽʟʘʮʽʾ ʜʣʷ ʧʦʰʫʢʫ ʪʘ ʚʠʣʫʯʝʥʥʷ ʚʠʢʠʜʽʚ. ʇʦʰʫʢ ʪʘ 

ʚʠʣʫʯʝʥʥʷ ʚʠʢʠʜʽʚ ʧʨʦʚʦʜʠʪʠʤʝʤʦ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʥʦʨʤʘʣʽʟʫʶʯʠʭ ʧʝʨʝʪʚʦʨʝʥʴ, 

ʟʦʢʨʝʤʘ ʥʦʨʤʘʣʽʟʫʶʯʦʛʦ ʧʝʨʝʪʚʦʨʝʥʥʷ ʜʝʩʷʪʢʦʚʦʛʦ ʣʦʛʘʨʠʬʤʫ, ʪʘ ʨʦʟʨʘʭʫʥʢʫ 

ʢʚʘʜʨʘʪʫ ʚʽʜʩʪʘʥʽ ʄʘʭʘʣʘʥʦʙʽʩʘ SMD ̫ʢ ʮʝ ʨʦʙʠʪʴʩʷ ʫ [18, 19]. ɼʣʷ ʦʢʨʝʤʦ ʚʟʷʪʦʾ 

ʪʦʯʢʠ ʥʦʨʤʘʣʽʟʦʚʘʥʠʭ ʜʘʥʠʭ Ὥ Ὥ ρȟὔ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʥʘʩʪʫʧʥʘ ʬʦʨʤʫʣʘ 
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Ὠ ὤ  ὤ Ὓ ὤ  ὤ , (2.4) 

ʜʝ ὤ ï i-ʪʘ ʪʦʯʢʘ ʙʘʛʘʪʦʚʠʤʽʨʥʠʭ ʜʘʥʠʭ ʥʦʨʤʘʣʽʟʦʚʘʥʦʛʦ ʚʝʢʪʦʨʫ ὤ; ὤ ï ʚʝʢʪʦʨ 

ʚʠʙʽʨʢʦʚʠʭ ʩʝʨʝʜʥʽʭ; Ὓ ï ʚʠʙʽʨʢʦʚʘ ʢʦʚʘʨʽʘʮʽʡʥʘ ʤʘʪʨʠʮʷ ʜʣʷ ʥʦʨʤʘʣʽʟʦʚʘʥʠʭ 

ʜʘʥʠʭ. ɺ ʨʦʙʦʪʽ ʨʦʟʛʣʷʜʘʻʤʦ 3 ʢʦʤʧʦʥʝʥʪʥʠʡ ʚʝʢʪʦʨ. 

 

Ὓ
ρ

ὔ
ὤ  ὤ ὤ  ὤ Ȣ (2.5) 

 

ʑʦʙ ʦʪʨʠʤʘʪʠ ʚʝʢʪʦʨ ʙʘʛʘʪʦʚʠʤʽʨʥʠʭ ʥʦʨʤʘʣʠʟʦʚʘʥʠʭ ʜʘʥʠʭ ʩʣʽʜ 

ʚʠʢʦʨʠʩʪʘʪʠ (1.5) ʪʘ ʥʦʨʤʘʣʽʟʫʶʯʝ ʧʝʨʝʪʚʦʨʝʥʥʷʤ ʜʝʩʷʪʢʦʚʦʛʦ ʣʦʛʘʨʠʬʤʫ. ɺ ʮʴʦʤʫ 

ʚʠʧʘʜʢʫ ʟʘ (1.5) ʦʪʨʠʤʘʻʤʦ ʧʝʨʝʪʚʦʨʝʥʥʷ, ʱʦ ʤʘʻ ʚʠʛʣʷʜ ʕ ÌÇὣȟÌÇ8ȟÌÇ8  . 

ʆʜʥʠʤ ʟ ʚʽʜʦʤʠʤ ʧʽʜʭʦʜʽʚ ʜʦ ʧʝʨʝʚʽʨʢʠ ʜʘʥʠʭ ʥʘ ʚʠʢʠʜʠ ʻ ʧʦʨʽʚʥʷʥʥʷ 

ʟʥʘʯʝʥʥʷ ʩʪʘʪʠʩʪʠʢʠ Ὕ ʟ  ʢʚʘʥʪʽʣʝʤ F-ʨʦʟʧʦʜʽʣʫ ʟ ʨʽʚʥʝʤ ʟʥʘʯʠʤʦʩʪʽ ‌  Ὂȟ ȟ) 

 

4
ὔὔ άὨ

άὔ ρ
 Ȣ (2.6) 

 

ʗʢʱʦ ʜʣʷ ʷʢʦʛʦʩʴ ʨʷʜʢʘ ʟʥʘʯʝʥʥʷ ʩʪʘʪʠʩʪʠʢʠ Ὕ  ʙʽʣʴʰʝ ʢʨʠʪʠʯʥʦʛʦ ʟʥʘʯʝʥʥʷ 

ʌʽʰʝʨʘ Ὂȟ ȟ, ʘʙʦ ʟʥʘʯʝʥʥʷ SMD ʙʽʣʴʰʝ ʟʥʘʯʝʥʥʷ ʢʚʘʥʪʽʣʶ ʨʦʟʧʦʜʽʣʫ …, ʪʦ 

ʪʘʢʠʡ ʨʷʜʦʢ ʩʣʽʜ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʚʠʢʠʜ [20]. ɯʪʝʨʘʮʽʡʥʠʡ ʧʨʦʮʝʩ ʚʠʣʫʯʝʥʥʷ ʚʠʢʠʜʽʚ 

ʧʨʦʚʦʜʠʪʴʩʷ ʜʦʪʠ, ʜʦʢʠ ʫʩʽ ʚʠʢʠ ʥʝ ʙʫʜʫʪʴ ʚʠʣʫʯʝʥʽ. 

ɯʪʝʨʘʮʽʡʥʠʡ ʧʨʦʮʝʩ ʧʦʰʫʢʫ ʚʠʢʠʜʽʚ ʟʘʡʥʷʚ 6 ʽʪʝʨʘʮʽʡ, ʫʩʴʦʛʦ ʙʫʣʦ ʚʠʣʫʯʝʥʦ 

17 ʧʨʦʝʢʪʽʚ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. ʇʽʜ ʯʘʩ ʨʦʟʨʘʭʫʥʢʫ ʟʥʘʯʝʥʴ ʢʚʘʜʨʘʪʫ 

ʚʽʜʩʪʘʥʽ ʄʘʭʘʣʘʥʦʙʽʩʘ SMD ʪʘ ʟʥʘʯʝʥʥʷ ʩʪʘʪʠʩʪʠʢʠ Ὕ ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ, ʱʦ ʦʙʠʜʚʘ 

ʢʨʠʪʝʨʽʷ ʦʜʥʘʢʦʚʦ ʚʠʷʚʣʷʶʪʴ ʥʘʙʦʨʠ ʜʘʥʠʭ, ʷʢʽ ʩʣʽʜ ʚʚʘʞʘʪʠ ʚʠʢʠʜʘʤʠ. ɺʘʞʣʠʚʦ 

ʤʘʪʠ ʥʘ ʫʚʘʟʽ, ʱʦ ʪʘʢʘ ʧʦʚʝʜʽʥʢʘ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʥʝʯʘʩʪʦ. ɺʠʣʫʯʝʥʥʷ ʚʠʢʠʜʽʚ ʟ 

ʚʢʘʟʘʥʥʷʤ ʧʨʦʝʢʪʽʚ ʪʘ ʨʦʟʨʘʭʦʚʘʥʠʭ ʟʥʘʯʝʥʴ SMD ʥʘ ʢʦʞʥʦʤʫ ʢʨʦʮʽ ʽʪʝʨʘʮʽʡʥʦʛʦ 

ʧʨʦʮʝʩʫ ʥʘʚʝʜʝʥʦ ʫ ʪʘʙʣʠʮʽ 2.2. 
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 ʊʘʙʣʠʮʷ 2.2 ï ʇʨʦʮʝʩ ʚʠʣʫʯʝʥʥʷ ʚʠʢʠʜʽʚ  

 ̄ KLOC (Y) Classes (X1) Functions (X2) SMD 

ɺʠʢʠʜʠ ʧʽʩʣʷ 1-ʾ ʽʪʝʨʘʮʽʾ 

4 5.82 263.00 800.00 9.718006856 

43 0.09 2.00 13.00 11.55471356 

46 2.03 12.00 84.00 13.20772904 

52 12.25 225.00 2,617.00 17.17067855 

58 4.55 80.00 163.00 10.89008614 

ɺʠʢʠʜʠ ʧʽʩʣʷ 2-ʾ ʽʪʝʨʘʮʽʾ 

8 6.18 196.00 590.00 8.682753076 

9 0.19 7.00 29.00 7.827439984 

44 5.48 87.00 719.00 8.554798353 

45 0.49 5.00 36.00 11.51201271 

61 1.27 32.00 57.00 10.608049 

ɺʠʢʠʜʠ ʧʽʩʣʷ 3-ʾ ʽʪʝʨʘʮʽʾ 

1 1.12 10.00 95.00 9.623294614 

38 2.19 32.00 117.00 8.901678909 

59 3.19 33.00 387.00 8.150484149 

ɺʠʢʠʜʠ ʧʽʩʣʷ 4-ʾ ʽʪʝʨʘʮʽʾ 

25 8.10 74.00 719.00 8.047212219 

55 3.02 45.00 171.00 8.193187179 

ɺʠʢʠʜʠ ʧʽʩʣʷ 5-ʾ ̔ʪʝʨʘʮʽʾ 

7 6.51 140.00 436.00 8.08982989 

ɺʠʢʠʜʠ ʧʽʩʣʷ 6-ʾ ʽʪʝʨʘʮʽʾ 

50 0.17 7.00 21.00 8.273983364 

 

ɼʣʷ ʧʦʜʘʣʴʰʦʾ ʧʦʙʫʜʦʚʠ ʥʝʣʽʥʽʡʥʦʾ ʨʝʛʨʝʩʽʡʥʦʾ ʤʦʜʝʣʽ ʦʮʽʥʶʚʘʥʥʷ ʨʦʟʤʽʨʫ 

ʩʝʨʚʝʨʥʠʭ ʟʘʩʪʦʩʫʥʢʽʚ, ʱʦ ʩʪʚʦʨʶʶʪʴʩʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʬʨʝʡʤʚʦʨʢʫ NestJS, ʙʫʜʝ 

ʚʠʢʦʨʠʩʪʘʥʦ ʥʦʨʤʘʣʽʟʦʚʘʥʠʡ ʥʘʙʽʨ ʜʘʥʠʭ ʟ 45 ʧʨʦʝʢʪʽʚ ʙʝʟ ʚʠʢʠʜʽʚ. 

ʗʢ ʙʫʣʦ ʟʘʟʥʘʯʝʥʦ ʚʠʱʝ, ʜʣʷ ʪʦʛʦ, ʘʙʠ ʤʘʪʠ ʪʝʦʨʝʪʠʯʥʝ ʧʽʜˇʨʫʥʪʷ ʜʣʷ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʣʽʥʽʡʥʠʭ ʨʝʛʨʝʩʽʡʥʠʭ ʤʦʜʝʣʝʡ ʟʘʣʠʰʢʠ ʨʝʛʨʝʩʽʾ ʘʙʦ ʟʘʣʝʞʥʘ ʟʤʽʥʥʘ 

ʤʘʶʪʴ ʙʫʪʠ ʥʦʨʤʘʣʴʥʦ ʨʦʟʧʦʜʽʣʝʥʠʤʠ. ɼʣʷ ʚʝʣʠʢʠʭ ʚʠʙʽʨʦʢ (ʙʽʣʴʰʝ 30 ʝʣʝʤʝʥʪʽʚ) 

ʩʣʫʰʥʦ ʟʘʩʪʦʩʫʚʘʪʠ ʢʨʠʪʝʨʽʡ ʇʽʨʩʦʥʘ [21]. 

ɿʥʘʯʝʥʥʷ ʢʨʠʪʝʨʽʷ ʇʽʨʩʦʥʘ … ʚʠʟʥʘʯʘʶʪʴ ʷʢ 
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…
ὲ ὲὴ

ὲὴ
ȟ (2.7) 

ʜʝ m ï ʢʽʣʴʢʽʩʪʴ ʧʽʜʽʥʪʝʨʚʘʣʽʚ (ʯʘʩʪʦʢ, ʢʣʽʪʦʢ), ʥʘ ʷʢʽ ʨʦʟʙʠʚʘʻʪʴʩʷ ʽʥʪʝʨʚʘʣ 

ὼ ȟὼ ;  ὼ ȟὼ ï ʚʽʜʧʦʚʽʜʥʦ ʤʽʥʽʤʘʣʴʥʝ ʽ ʤʘʢʩʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ 

ʚʠʧʘʜʢʦʚʦʾ ʚʝʣʠʯʠʥʠ X;  ὲ ï ʘʙʩʦʣʶʪʥʘ ʯʘʩʪʦʪʘ ʚ j-ʤʫ ʧʽʜʽʥʪʝʨʚʘʣʽ (ʢʽʣʴʢʽʩʪʴ 

ʟʥʘʯʝʥʴ ʚʠʧʘʜʢʦʚʦʾ ʚʝʣʠʯʠʥʠ, ʷʢʽ ʧʦʧʘʜʘʶʪʴ ʫ j-ʠʡ ʧʽʜʽʥʪʝʨʚʘʣ);  ὴ ï ʡʤʦʚʽʨʥʽʩʪʴ 

ʪʦʛʦ, ʱʦ ʟʥʘʯʝʥʥʷ ʚʠʧʘʜʢʦʚʦʾ ʚʝʣʠʯʠʥʠ X ʧʦʧʘʜʘʶʪʴ ʫ j-ʠʡ ʧʽʜʽʥʪʝʨʚʘʣ. 

 

ɿʥʘʯʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʧʽʜʽʥʪʝʨʚʘʣʽʚ ά ʤʦʞʥʘ ʨʦʟʨʘʭʫʚʘʪʠ ʟʘ ʬʦʨʤʫʣʦʶ 

ʉʪʘʨʜʞʝʩʘ ʘʙʦ ʬʦʨʤʫʣʦʶ ɹʨʫʢʩʘ-ʂʘʨʫʟʝʥʘ. ɺ ʜʘʥʽʡ ʨʦʙʦʪʽ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʬʦʨʤʫʣʘ ʉʪʘʨʜʞʝʩʘ - ά ÌÏÇὲ ρ σȟσÌÇὲ ρ. ɼʣʷ ʥʘʩʪʫʧʥʦʛʦ ʨʦʟʨʘʭʫʥʢʫ 

ʢʨʠʪʝʨʽʷ ʇʽʨʩʦʥʘ ʚʽʟʴʤʝʤʦ ά φ. 

ʈʦʟʨʘʭʫʥʦʢ ʡʤʦʚʽʨʥʦʩʪʝʡ ʧʦʪʨʘʧʣʷʥʥʷ ʟʥʘʯʝʥʴ ʚʠʧʘʜʢʦʚʦʾ ʚʝʣʠʯʠʥʠ ʫ Ὦ-ʠʡ 

ʧʽʜʽʥʪʝʨʚʘʣ ʤʦʞʥʘ ʧʨʦʚʝʩʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʥʘʩʪʫʧʥʦʾ ʬʦʨʤʫʣʠ: 

 

▬▒ █●▀●

●▒

●▒

ȟ (2.8) 

ʜʝ ὼ  ʪʘ ὼ ï ʣʽʚʘ ʽ ʧʨʘʚʘ ʛʨʘʥʠʮʽ j-ʛʦ ʧʽʜʽʥʪʝʨʚʘʣʫ. Ὢὼ ï ʬʫʥʢʮʽʷ ʱʽʣʴʥʦʩʪʽ 

ʡʤʦʚʽʨʥʦʩʪʽ. 

 

 ʌʫʥʢʮʽʷ ʱʽʣʴʥʦʩʪʽ ʡʤʦʚʽʨʥʦʩʪʽ ʥʦʨʤʘʣʴʥʦʛʦ ʨʦʟʧʦʜʽʣʫ ʤʘʻ ʚʠʛʣʷʜ 

 

█●
Ɑ●Ѝ Ⱬ 

▄z
● □●
Ɑ● ȟ (2.9) 

 

ʜʝ ά  ï ʤʘʪʝʤʘʪʠʯʥʝ ʩʧʦʜʽʚʘʥʥʷ ʚʠʧʘʜʢʦʚʦʾ ʚʝʣʠʯʠʥʠ, „ ï ʩʝʨʝʜʴʦʢʚʘʜʨʘʪʠʯʥʝ 

ʚʽʜʭʠʣʝʥʥʷ ʚʠʧʘʜʢʦʚʦʾ ʚʝʣʠʯʠʥʠ. 
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ʇʽʩʣʷ ʮʴʦʛʦ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʨʽʚʥʷ ʟʥʘʯʠʤʦʩʪʽ a ʪʘ ʢʽʣʴʢʦʩʪʽ ʩʪʫʧʝʥʽʚ 

ʚʽʣʴʥʦʩʪʽ n ʟʘ ʪʘʙʣʠʮʝʶ ʚʝʨʭʥʽʭ 100a %-ʚʠʭ ʪʦʯʦʢ ʨʦʟʧʦʜʽʣʫ … ʟʥʘʭʦʜʷʪʴ ʟʥʘʯʝʥʥʷ 

…̋ .̑ ʗʢʱʦ … …̋  ̑, ʪʦ ʟ ʡʤʦʚʽʨʥʽʩʪʶ ρ- a ʤʦʞʥʘ ʧʨʠʡʥʷʪʠ ʛʽʧʦʪʝʟʫ ʧʨʦ ʪʝ, ʱʦ 

ʟʘʢʦʥ ʨʦʟʧʦʜʽʣʫ ʨʝʟʫʣʴʪʘʪʽʚ ʩʧʦʩʪʝʨʝʞʝʥʴ ʻ ʥʦʨʤʘʣʴʥʠʤ, ʷʢʱʦ … …̋  ̑ï ʮʶ 

ʛʽʧʦʪʝʟʫ ʧʦʪʨʽʙʥʦ ʚʽʜʢʠʥʫʪʠ. 

ɿʥʘʯʝʥʥʷ n ï ʢʽʣʴʢʽʩʪʴ ʩʪʫʧʝʥʽʚ ʚʽʣʴʥʦʩʪʽ ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʷʢ n = ά - Ὧ -ρ, 

ʜʝ k ï ʢʽʣʴʢʽʩʪʴ ʧʘʨʘʤʝʪʨʽʚ, ʚʽʜ ʷʢʠʭ ʟʘʣʝʞʠʪʴ ʟʘʢʦʥ ʨʦʟʧʦʜʽʣʫ. ɼʣʷ ʥʦʨʤʘʣʴʥʦʛʦ 

ʨʦʟʧʦʜʽʣʫ k = 2. 

 

2.2 ʇʦʙʫʜʦʚʘ ʥʝʣʽʥʽʡʥʦʾ ʨʝʛʨʝʩʽʡʥʦʾ ʤʦʜʝʣʽ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʨʦʟʤʽʨʫ 

ʩʝʨʚʝʨʥʠʭ ʟʘʩʪʦʩʫʥʢʽʚ, ʱʦ ʩʪʚʦʨʶʶʪʴʩʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʬʨʝʡʤʚʦʨʢʫ NestJS. 

 

ɼʣʷ ʧʦʙʫʜʦʚʠ ʥʝʣʽʥʽʡʥʦʾ ʨʝʛʨʝʩʽʡʥʦʾ ʤʦʜʝʣʽ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʨʦʟʤʽʨʫ 

ʩʝʨʚʝʨʥʠʭ ʟʘʩʪʦʩʫʥʢʽʚ, ʱʦ ʩʪʚʦʨʶʶʪʴʩʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʬʨʝʡʤʚʦʨʢʫ NestJS, 

ʚʠʢʦʨʠʩʪʘʻʤʦ ʜʘʥʽ ʙʝʟ ʚʠʢʠʜʽʚ. ɼʣʷ ʦʪʨʠʤʘʥʠʭ ʥʦʨʤʘʣʽʟʦʚʘʥʠʭ ʜʘʥʠʭ ʙʝʟ ʚʠʢʠʜʽʚ 

ʧʦʙʫʜʫʻʤʦ ʣʽʥʽʡʥʫ ʜʚʦʭʬʘʢʪʦʨʥʫ ʨʝʛʨʝʩʽʡʥʫ ʤʦʜʝʣʴ, ̫ʢʘ ʤʘʻ ʥʘʩʪʫʧʥʠʡ ʚʠʛʣʷʜ 

 

ὤ ὤ ‐ ὦ ὦὤ  ὦὤ ‐, (2.10) 

ʜʝ ὤ ÌÇὣȠὤ ÌÇὢȟὭ ρȟςȢ 

 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʤʦʜʝʣʽ (2.10) ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʤʝʪʦʜ ʥʘʡʤʝʥʰʠʭ 

ʢʚʘʜʨʘʪʽʚ. ʇʽʩʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʦʜʫ ʥʘʡʤʝʥʰʠʭ ʢʚʘʜʨʘʪʽʚ ʙʫʣʠ ʦʪʨʠʤʘʥʽ 

ʥʘʩʪʫʧʥʽ ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ: ὦ ρȢωωχ, ὦ πȢρψχ, ὦ πȢψψτ. 

ʈʦʟʨʘʭʫʻʤʦ ʟʥʘʯʝʥʥʷ ʢʨʠʪʝʨʽʷ ʇʽʨʩʦʥʘ ʜʣʷ ʟʘʣʠʰʢʽʚ ‐ ʣʽʥʽʡʥʦʾ ʨʝʛʨʝʩʽʾ ʜʣʷ 

ʥʦʨʤʘʣʽʟʦʚʘʥʠʭ ʜʘʥʠʭ. ʎʝ ʥʝʦʙʭʽʜʥʦ ʜʣʷ ʪʦʛʦ, ʘʙʠ ʦʪʨʠʤʘʪʠ ʪʝʦʨʝʪʠʯʥʝ ʧʽʜˇʨʫʥʪʷ 

ʜʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʣʽʥʽʡʥʠʭ ʨʝʛʨʝʩʽʡʥʠʭ ʤʦʜʝʣʝʡ. 

ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʬʦʨʤʫʣʫ (2.7) ʤʘʻʤʦ ʟʥʘʯʝʥʥʷ ʢʨʠʪʝʨʽʷ ʇʽʨʩʦʥʘ … ʜʣʷ 

ʣʽʥʽʡʥʦʾ ʨʝʛʨʝʩʽʾ ʜʣʷ ʥʦʨʤʘʣʽʟʦʚʘʥʠʭ ʜʘʥʠʭ 2,873. ʂʨʠʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʢʨʠʪʝʨʽʷ 

ʇʽʨʩʦʥʘ … ʜʚʦʭ ʩʪʫʧʝʥʽʚ ʚʽʣʴʥʦʩʪʽ ʪʘ ʥʘ ʨʽʚʥʽ ʟʥʘʯʠʤʦʩʪʽ 0,05 ʜʦʨʽʚʥʶʻ 7,814. 
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ɹʘʯʠʤʦ, ʱʦ … …̋ ,̑ ʪʦʤʫ ʥʫʣʴʦʚʘ ʛʽʧʦʪʝʟʘ ʱʦʜʦ ʥʦʨʤʘʣʴʥʦʩʪʽ ʨʦʟʧʦʜʽʣʫ 

ʚʝʣʠʯʠʥʠ ‐ ʧʨʠʡʤʘʻʪʴʩʷ ʥʘ ʨʽʚʥʽ ʟʥʘʯʠʤʦʩʪʽ 0,05. 

ʆʪʨʠʤʘʥʘ ʦʮʽʥʢʘ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʩʧʦʜʽʚʘʥʥʷ ʟʘʣʠʰʢʽʚ ‐ ʣʽʥʽʡʥʦʾ ʨʝʛʨʝʩʽʾ ʜʣʷ 

ʥʦʨʤʘʣʽʟʦʚʘʥʠʭ ʜʘʥʠʭ ï 5,03e-15, ʦʮʽʥʢʘ ʩʝʨʝʜʥʴʦʢʚʘʜʨʘʪʠʯʥʦʛʦ ʚʽʜʭʠʣʝʥʥʷ ï 0,060. 

 ɿʘ ʣʽʥʽʡʥʠʤ ʨʝʛʨʝʩʽʡʥʠʤ ʨʽʚʥʷʥʥʷʤ (2.10) ʪʘ ʚʟʘʻʤʦ-ʟʚʦʨʦʪʥʽʤ 

ʥʦʨʤʘʣʽʟʫʶʯʠʤ ʧʝʨʝʪʚʦʨʝʥʥʷʤ ʦʪʨʠʤʫʻʤʦ ʥʝʣʽʥʽʡʥʫ ʨʝʛʨʝʩʽʡʥʫ ʤʦʜʝʣʴ ʜʣʷ 

ʦʮʽʥʶʚʘʥʥʷ ʢʽʣʴʢʦʩʪʽ ʨʷʜʢʽʚ ʢʦʜʫ ʩʝʨʚʝʨʥʠʭ ʟʘʩʪʦʩʫʥʢʽʚ, ʱʦ ʩʪʚʦʨʶʶʪʴʩʷ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʬʨʝʡʤʚʦʨʢʫ NestJS: 

 

ὣ ρπ ὢ ὢ Ȣ (2.11) 

 

ʆʪʨʠʤʘʥʫ ʤʦʜʝʣʴ ʥʝʦʙʭʽʜʥʦ ʧʝʨʝʚʽʨʠʪʠ ʥʘ ʷʢʽʩʪʴ. ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʷʢʦʩʪʽ 

ʤʦʜʝʣʽ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʪʘʢʽ ʧʦʢʘʟʥʠʢʠ ʷʢ ʤʥʦʞʠʥʥʠʡ ʢʦʝʬʽʮʽʻʥʪ 

ʜʝʪʝʨʤʽʥʘʮʽʾ Ὑ, ʩʝʨʝʜʥʷ ʚʝʣʠʯʠʥʘ ʚʽʜʥʦʩʥʦʾ ʧʦʤʠʣʢʠ MMRE ʪʘ ʚʽʜʩʦʪʦʢ 

ʧʨʦʛʥʦʟʦʚʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ, ʜʣʷ ʷʢʠʭ ʚʝʣʠʯʠʥʘ ʚʽʜʥʦʩʥʦʾ ʧʦʤʠʣʢʠ MMRE ʤʝʥʰʘ ʟʘ 

0,25 PRED (0,25). ɼʦʧʫʩʪʠʤʽ ʟʥʘʯʝʥʥʷ ʜʣʷ MMRE ʤʘʶʪʴ ʩʢʣʘʜʘʪʠ ʥʝ ʙʽʣʴʰʝ 0,25, 

ʘ ʜʣʷ PRED (0,25) ʥʝ ʤʝʥʰʝ 0,75. ɿʥʘʯʝʥʥʷ Ὑ ʤʘʻ ʙʫʪʠ ʷʢʦʤʦʛʘ ʙʣʠʞʯʠʤ ʜʦ ʦʜʠʥʠʮʽ 

[22, 23]. 

ʇʽʩʣʷ ʨʦʟʨʘʭʫʥʢʫ ʟʥʘʯʝʥʴ ʚʢʘʟʘʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ, ʦʪʨʠʤʘʣʠ ʥʘʩʪʫʧʥʽ 

ʨʝʟʫʣʴʪʘʪʠ: Ὑ πȟωφφ, ὓὓὙὉπȟρρτ, ὖὙὉὈπȟςυ πȟωυυ. 

ɼʣʷ ʧʦʨʽʚʥʷʥʥʷ ʙʫʣʦ ʧʦʙʫʜʦʚʘʥʦ ʜʚʦʭʬʘʢʪʦʨʥʫ ʣʽʥʽʡʥʫ ʨʝʛʨʝʩʽʡʥʫ ʤʦʜʝʣʴ ʫ 

ʧʨʠʧʫʱʝʥʽ ʧʨʦ ʥʦʨʤʘʣʴʥʽʩʪʴ ʨʦʟʧʦʜʽʣʫ. 

 

ὣ ὣ ‐ ὦ ὦὢ ὦὢ ὦὢ ‐Ȣ (2.12) 

 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʤʦʜʝʣʽ (2.12), ʷʢ ʽ ʜʣʷ ʤʦʜʝʣʽ (2.10) ʙʫʣʦ 

ʚʠʢʦʨʠʩʪʘʥʦ ʤʝʪʦʜ ʥʘʡʤʝʥʰʠʭ ʢʚʘʜʨʘʪʽʚ ʪʘ ʦʪʨʠʤʘʥʽ ʥʘʩʪʫʧʥʽ ʟʥʘʯʝʥʥʷ 

ʧʘʨʘʤʝʪʨʽʚ: ὦ πȢρςφ, ὦ πȢπρρ, ὦ πȢππω. 
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ɼʣʷ ʦʪʨʠʤʘʥʦʾ ʣʽʥʽʡʥʦʾ ʤʦʜʝʣʽ ʙʫʣʦ ʨʦʟʨʘʭʦʚʘʥʦ ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ, ʷʢʽ ʤʘʶʪʴ 

ʥʘʩʪʫʧʥʽ ʟʥʘʯʝʥʥʷ: Ὑ πȟωφφ, ὓὓὙὉπȟρρυ, ὖὙὉὈπȟςυ πȟψψψ. 

ʈʦʟʨʘʭʫʻʤʦ ʟʥʘʯʝʥʥʷ ʢʨʠʪʝʨʽʷ ʇʽʨʩʦʥʘ ʜʣʷ ʟʘʣʠʰʢʽʚ ‐ ʣʽʥʽʡʥʦʾ ʨʝʛʨʝʩʽʾ ʜʣʷ 

ʥʝʥʦʨʤʘʣʽʟʦʚʘʥʠʭ ʜʘʥʠʭ. ʎʝ ʥʝʦʙʭʽʜʥʦ ʜʣʷ ʪʦʛʦ, ʘʙʠ ʦʪʨʠʤʘʪʠ ʪʝʦʨʝʪʠʯʥʝ 

ʧʽʜˇʨʫʥʪʷ ʜʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʣʽʥʽʡʥʠʭ ʨʝʛʨʝʩʽʡʥʠʭ ʤʦʜʝʣʝʡ. 

ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʬʦʨʤʫʣʫ (2.7) ʤʘʻʤʦ ʟʥʘʯʝʥʥʷ ʢʨʠʪʝʨʽʷ ʇʽʨʩʦʥʘ … ʜʣʷ 

ʣʽʥʽʡʥʦʾ ʨʝʛʨʝʩʽʾ ʜʣʷ ʥʝʥʦʨʤʘʣʽʟʦʚʘʥʠʭ ʜʘʥʠʭ 0,450. ʂʨʠʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʢʨʠʪʝʨʽʷ 

ʇʽʨʩʦʥʘ … ʜʚʦʭ ʩʪʫʧʝʥʽʚ ʚʽʣʴʥʦʩʪʽ ʪʘ ʥʘ ʨʽʚʥʽ ʟʥʘʯʠʤʦʩʪʽ 0,05 ʜʦʨʽʚʥʶʻ 7,814. 

ɹʘʯʠʤʦ, ʱʦ … …̋ ,̑ ʪʦʤʫ ʥʫʣʴʦʚʘ ʛʽʧʦʪʝʟʘ ʱʦʜʦ ʥʦʨʤʘʣʴʥʦʩʪʽ ʨʦʟʧʦʜʽʣʫ 

ʚʝʣʠʯʠʥʠ ‐ ʧʨʠʡʤʘʻʪʴʩʷ ʥʘ ʨʽʚʥʽ ʟʥʘʯʠʤʦʩʪʽ 0,05. 

ʆʪʨʠʤʘʥʘ ʦʮʽʥʢʘ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʩʧʦʜʽʚʘʥʥʷ ʟʘʣʠʰʢʽʚ ‐ ʣʽʥʽʡʥʦʾ ʨʝʛʨʝʩʽʾ ʜʣʷ 

ʥʝʥʦʨʤʘʣʽʟʦʚʘʥʠʭ ʜʘʥʠʭ ï 3,91e-15, ʦʮʽʥʢʘ ʩʝʨʝʜʥʴʦʢʚʘʜʨʘʪʠʯʥʦʛʦ ʚʽʜʭʠʣʝʥʥʷ ï 

0,169. 

ɺʠʟʥʘʯʠʤʦ ʜʦʚʽʨʯʽ ʽʥʪʝʨʚʘʣʠ ʣʽʥʽʡʥʦʾ ʪʘ ʥʝʣʽʥʽʡʥʦʾ ʨʝʛʨʝʩʽʡʥʠʭ ʤʦʜʝʣʝʡ. ɼʣʷ 

ʚʠʟʥʘʯʝʥʥʷ ʜʦʚʽʨʯʠʭ ʽʥʪʝʨʚʘʣʽʚ ʩʢʦʨʠʩʪʘʻʤʦʩʴ ʬʦʨʤʫʣʘʤʠ (1.2) ʪʘ (1.8) ʚʽʜʧʦʚʽʜʥʦ. 

ʋ ʪʘʙʣʠʮʽ 2.3 ʧʦʢʘʟʘʥʦ ʜʦʚʽʨʯʽ ʽʥʪʝʨʚʘʣʠ ʣʽʥʽʡʥʦʾ ʪʘ ʥʝʣʽʥʽʡʥʦʾ ʜʚʦʭʬʘʢʪʦʨʥʠʭ 

ʨʝʛʨʝʩʽʡʥʠʭ ʤʦʜʝʣʝʡ ʪʘ ʾʭ ʰʠʨʠʥʠ. 

 

ʊʘʙʣʠʮʷ 2.3 ï ʇʦʨʽʚʥʷʥʥʷ ʰʠʨʠʥ ʜʦʚʽʨʯʠʭ ʽʥʪʝʨʚʘʣʽʚ ʣʽʥʽʡʥʦʾ ʪʘ ʥʝʣʽʥʽʡʥʦʾ 

ʨʝʛʨʝʩʽʾ 

 ̄
KLOC 

(ὣ) 

ʄʝʞʽ ʜʦʚʽʨʯʠʭ ʽʥʪʝʨʚʘʣʽʚ  ʐʠʨʠʥʘ ʽʥʪʝʨʚʘʣʫ 

ʃʽʥʽʡʥʘ ʨʝʛʨʝʩʽʷ 
ʅʝʣʽʥʽʡʥʘ 

ʨʝʛʨʝʩʽʷ ʃʽʥʽʡʥʘ ʨʝʛʨʝʩʽʷ 
ʅʝʣʽʥʽʡʥʘ 

ʨʝʛʨʝʩʽʷ 
ὒὄ Ὗὄ ὒὄ Ὗὄ 

1 2 3 4 5 6 7 8 

1 2 813 0,6145 1,3874 2,374 2,768 0,2044 0,3944 

2 342 0,2593 0,7622 2,377 2,765 0,1560 0,0627 

3 974 0,2593 0,7622 2,394 2,745 0,1444 0,1289 

4 284 0,5314 1,0532 2,357 2,789 0,1562 0,0578 

5 670 -0,2597 0,4078 2,410 2,728 0,1418 0,0806 

6 1 052 -0,3141 0,3469 2,437 2,698 0,1241 0,1248 

7 404 1,2614 1,8487 2,367 2,777 0,1480 0,0658 

8 1 043 -0,2598 0,5685 2,455 2,677 0,1083 0,0927 

9 611 1,0950 1,6069 2,404 2,734 0,1392 0,0664 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣ. 2.3. 

1 2 3 4 5 6 7 8 

10 861 -0,0845 0,6518 2,434 2,700 0,1252 0,0776 

11 1 186 0,4952 0,9510 2,445 2,688 0,1080 0,1233 

12 2 247 1,2798 1,7295 2,347 2,800 0,2546 0,4307 

13 993 1,0253 1,4115 2,446 2,688 0,1169 0,0922 

14 946 1,0564 1,4615 2,456 2,676 0,1094 0,0863 

15 993 2,0282 2,7177 2,397 2,742 0,1745 0,1612 

16 581 0,7998 1,2518 2,294 2,865 0,2198 0,1400 

17 2 397 0,7710 1,5507 2,383 2,758 0,1832 0,3758 

18 647 0,7260 1,2211 2,424 2,711 0,1303 0,0886 

19 1 322 2,4491 3,3404 2,373 2,770 0,2219 0,2171 

20 315 0,6341 1,2244 2,381 2,760 0,1529 0,0608 

21 370 0,5340 1,1932 2,354 2,792 0,1543 0,0593 

22 342 1,9716 2,5751 2,314 2,840 0,1754 0,0794 

23 604 1,1486 1,6669 2,439 2,695 0,1272 0,0708 

24 930 1,3023 1,8368 2,456 2,676 0,1094 0,0863 

25 2 441 2,1967 2,6454 2,302 2,856 0,2987 0,4849 

26 2 754 1,6070 2,3863 2,337 2,812 0,3156 0,4764 

27 1 028 2,6105 3,1389 2,435 2,699 0,1249 0,0941 

28 1 473 2,2838 2,6403 2,353 2,794 0,2040 0,3011 

29 945 2,0791 2,6699 2,340 2,808 0,1980 0,1388 

30 522 2,0848 2,5719 2,392 2,748 0,1446 0,0632 

31 2 397 2,4521 3,1216 2,385 2,756 0,1789 0,3642 

32 779 2,7006 3,1224 2,428 2,707 0,1334 0,0745 

33 2 416 3,7664 4,7388 2,395 2,745 0,1623 0,3208 

34 1 500 2,7401 3,1082 2,433 2,701 0,1131 0,1714 

35 3 804 2,2178 2,7287 2,333 2,818 0,3021 0,6322 

36 1 213 3,0323 3,5538 2,326 2,826 0,1790 0,1959 

37 2 238 2,6389 3,0444 2,373 2,770 0,2118 0,4183 

38 2 321 2,0791 2,6932 2,384 2,757 0,1941 0,3218 

39 767 3,2258 3,7350 2,377 2,765 0,1585 0,1081 

40 613 2,9741 3,6038 2,315 2,839 0,1737 0,1292 

41 1 154 3,5904 4,1712 2,433 2,701 0,1284 0,1179 

42 1 342 3,9027 4,8690 2,451 2,681 0,1114 0,0932 

43 752 4,1865 5,0151 2,348 2,800 0,1639 0,1055 

44 1 002 4,6572 5,5134 2,442 2,691 0,1245 0,0711 

45 3 989 5,6767 6,6322 2,321 2,832 0,3663 0,8080 

 

 ɺʠʟʥʘʯʝʥʽ ʰʠʨʠʥʽ ʜʦʚʽʨʯʠʭ ʽʥʪʝʨʚʘʣʽʚ ʜʝʤʦʥʩʪʨʫʶʪʴ ʟʤʝʥʰʝʥʥʷ ʰʠʨʠʥʠ ʮʠʭ 

ʽʥʪʝʨʚʘʣʽʚ ʫ ʚʠʧʘʜʢʫ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʝʣʽʥʽʡʥʦʾ ʨʝʛʨʝʩʽʾ. ʎʝ ʤʦʞʥʘ ʩʧʦʩʪʝʨʽʛʘʪʠ ʜʣʷ 

ʨʷʜʢʽʚ ʪʘʙʣʠʮʽ: 2-5, 7-10, 13-16, 18-24, 27, 29-30, 32, 39-44. 
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ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʽʥʪʝʨʚʘʣʽʚ ʧʝʨʝʜʙʘʯʝʥʥʷ ʩʢʦʨʠʩʪʘʻʤʦʩʴ ʬʦʨʤʫʣʘʤʠ (1.3) ʪʘ 

(1.9) ʚʽʜʧʦʚʽʜʥʦ. ʋ ʪʘʙʣʠʮʽ 2.4 ʧʦʢʘʟʘʥʦ ʽʥʪʝʨʚʘʣʠ  ʧʝʨʝʜʙʘʯʝʥʥʷ ʣʽʥʽʡʥʦʾ ʪʘ 

ʥʝʣʽʥʽʡʥʦʾ ʜʚʦʭʬʘʢʪʦʨʥʠʭ ʨʝʛʨʝʩʽʡʥʠʭ ʤʦʜʝʣʝʡ ʪʘ ʾʭ ʰʠʨʠʥʠ. 

 

ʊʘʙʣʠʮʷ 2.4 ï ʇʦʨʽʚʥʷʥʥʷ ʰʠʨʠʥ ʽʥʪʝʨʚʘʣʽʚ ʧʝʨʝʜʙʘʯʝʥʥʷ ʣʽʥʽʡʥʦʾ ʪʘ 

ʥʝʣʽʥʽʡʥʦʾ ʨʝʛʨʝʩʽʾ 

 ̄
KLOC 

(ὣ) 

ʄʝʞʽ ʽʥʪʝʨʚʘʣʽʚ ʧʝʨʝʜʙʘʯʝʥʥʷ  ʐʠʨʠʥʘ ʽʥʪʝʨʚʘʣʫ 

ʃʽʥʽʡʥʘ ʨʝʛʨʝʩʽʷ 
ʅʝʣʽʥʽʡʥʘ 

ʨʝʛʨʝʩʽʷ ʃʽʥʽʡʥʘ ʨʝʛʨʝʩʽʷ 
ʅʝʣʽʥʽʡʥʘ 

ʨʝʛʨʝʩʽʷ 
ὒὄ Ὗὄ ὒὄ Ὗὄ 

1 2 3 4 5 6 7 8 

1 2 813 -0,1192 2,1212 1,905 3,451 0,7279 1,5463 

2 342 -0,5703 1,5918 1,905 3,450 0,7157 0,2499 

3 974 -0,5703 1,5918 1,909 3,444 0,7133 0,5640 

4 284 -0,2910 1,8756 1,901 3,458 0,7158 0,2085 

5 670 -1,0291 1,1772 1,911 3,439 0,7128 0,3872 

6 1 052 -1,0857 1,1185 1,915 3,432 0,7095 0,7249 

7 404 0,4634 2,6467 1,903 3,454 0,7140 0,2485 

8 1 043 -0,9757 1,2844 1,918 3,427 0,7069 0,6297 

9 611 0,2688 2,4331 1,910 3,441 0,7123 0,3077 

10 861 -0,8304 1,3977 1,915 3,432 0,7097 0,4419 

11 1 186 -0,3527 1,7989 1,917 3,429 0,7068 0,7688 

12 2 247 0,4295 2,5798 1,899 3,462 0,7435 1,4882 

13 993 0,1494 2,2874 1,917 3,429 0,7083 0,5763 

14 946 0,1882 2,3297 1,918 3,427 0,7071 0,5925 

15 993 1,2665 3,4795 1,909 3,443 0,7200 0,7171 

16 581 -0,0497 2,1012 1,884 3,488 0,7323 0,3931 

17 2 397 0,0395 2,2822 1,906 3,448 0,7222 1,5476 

18 647 -0,1066 2,0537 1,914 3,435 0,7106 0,4706 

19 1 322 1,7527 4,0367 1,904 3,451 0,7330 0,8448 

20 315 -0,1628 2,0213 1,906 3,448 0,7151 0,2473 

21 370 -0,2382 1,9655 1,900 3,459 0,7154 0,2114 

22 342 1,1795 3,3672 1,890 3,477 0,7202 0,2397 

23 604 0,3248 2,4906 1,916 3,431 0,7100 0,4176 

24 930 0,4847 2,6544 1,918 3,427 0,7071 0,5925 

25 2 441 1,3460 3,4962 1,887 3,484 0,7597 1,3975 

26 2 754 0,8754 3,1180 1,896 3,466 0,7665 1,5751 

27 1 028 1,7906 3,9588 1,915 3,432 0,7096 0,5418 

28 1 473 1,3956 3,5285 1,900 3,459 0,7277 1,0652 

29 945 1,2824 3,4666 1,897 3,465 0,7261 0,4650 

30 522 1,2491 3,4076 1,908 3,445 0,7134 0,2732 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣ. 2.4. 

1 2 3 4 5 6 7 8 

31 2 397 1,6835 3,8903 1,907 3,447 0,7211 1,5098 

32 779 1,8391 3,9839 1,914 3,434 0,7112 0,4050 

33 2 416 3,0942 5,4110 1,909 3,444 0,7172 1,4067 

34 1 500 1,8568 3,9916 1,915 3,432 0,7076 0,9706 

35 3 804 1,3913 3,5553 1,895 3,468 0,7611 2,0511 

36 1 213 2,2098 4,3763 1,893 3,471 0,7211 0,6192 

37 2 238 1,7708 3,9124 1,904 3,451 0,7299 1,6287 

38 2 321 1,2909 3,4815 1,907 3,447 0,7250 1,3295 

39 767 2,3986 4,5622 1,905 3,450 0,7163 0,4305 

40 613 2,1914 4,3865 1,890 3,477 0,7198 0,3910 

41 1 154 2,7900 4,9716 1,915 3,432 0,7103 0,6677 

42 1 342 3,2287 5,5429 1,917 3,428 0,7074 0,6129 

43 752 3,4707 5,7309 1,899 3,462 0,7175 0,3647 

44 1 002 3,9501 6,2206 1,916 3,430 0,7095 0,4325 

45 3 989 4,9996 7,3093 1,892 3,474 0,7887 2,5012 

 

ɺʠʟʥʘʯʝʥʽ ʰʠʨʠʥʽ ʽʥʪʝʨʚʘʣʽʚ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʜʝʤʦʥʩʪʨʫʶʪʴ ʟʤʝʥʰʝʥʥʷ 

ʰʠʨʠʥʠ ʮʠʭ ʽʥʪʝʨʚʘʣʽʚ ʫ ʚʠʧʘʜʢʫ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʝʣʽʥʽʡʥʦʾ ʨʝʛʨʝʩʽʾ. ʎʝ ʤʦʞʥʘ 

ʩʧʦʩʪʝʨʽʛʘʪʠ ʜʣʷ ʨʷʜʢʽʚ ʪʘʙʣʠʮʽ: 2-5, 7-10, 13-16, 18, 20-24, 27, 29-30, 32, 36, 39-44. 

ʊʘʢʦʞ ʫ ʚʠʧʘʜʢʫ ʟʘʩʪʦʩʫʚʘʥʥʷ ʣʽʥʽʡʥʦʾ ʨʝʛʨʝʩʽʾ ʩʝʨʝʜ ʥʠʞʥʽʭ ʛʨʘʥʠʮʴ 

ʽʥʪʝʨʚʘʣʽʚ ʪʨʘʧʣʷʶʪʴʩʷ ʚʽʜôʻʤʥʽ ʟʥʘʯʝʥʥʷ, ʱʦ ʻ ʥʝʜʦʧʫʩʪʠʤʠʤ. 

ʇʨʠ ʧʦʨʽʚʥʷʥʥʽ ʣʽʥʽʡʥʦʾ ʜʚʦʭʬʘʢʪʦʨʥʦʾ ʨʝʛʨʝʩʽʡʥʦʾ ʤʦʜʝʣʽ ʟ ʥʝʣʽʥʽʡʥʦʶ 

ʤʦʞʥʘ ʩʧʦʩʪʝʨʽʛʘʪʠ ʧʦʢʨʘʱʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʚʽʜʩʦʪʢʫ ʧʨʦʛʥʦʟʦʚʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ 

ὖὙὉὈπȟςυ ʥʘ 0,107 ʥʘ ʢʦʨʠʩʪʴ ʥʝʣʽʥʽʡʥʦʾ ʤʦʜʝʣʽ. ʆʪʨʠʤʘʥʝ ʧʦʢʨʘʱʝʥʥʷ ʨʘʟʦʤ ʟ 

ʤʝʥʰʠʤʠ ʰʠʨʠʥʘʤʠ ʜʦʚʽʨʯʠʭ ʽʥʪʝʨʚʘʣʽʚ ʪʘ ʽʥʪʝʨʚʘʣʽʚ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʜʣʷ 29 ʨʷʜʢʽʚ 

(ʱʦ ʩʢʣʘʜʘʻ 64,4% ʚʽʜ ʢʽʣʴʢʦʩʪʽ ʧʨʦʝʢʪʽʚ) ʻ ʚʘʛʦʚʠʤ ʘʨʛʫʤʝʥʪʦʤ ʥʘ ʢʦʨʠʩʪʴ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʘʤʝ ʥʝʣʽʥʽʡʥʦʾ ʨʝʛʨʝʩʽʡʥʦʾ ʤʦʜʝʣʽ. 

ʋ ʚʽʜʢʨʠʪʠʭ ʜʞʝʨʝʣʘʭ ʥʝ ʙʫʣʦ ʟʥʘʡʜʝʥʦ ʜʚʦʭʬʘʢʪʦʨʥʠʭ ʥʝʣʽʥʽʡʥʠʭ 

ʨʝʛʨʝʩʽʡʥʠʭ ʤʦʜʝʣʝʡ ʜʣʷ ʤʦʚ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʪʘ ʬʨʝʡʤʚʦʨʢʽʚ, ʟʦʢʨʝʤʘ ʜʣʷ 

JavaScript ʪʘ NestJS. ɺ ʦʩʥʦʚʥʦʤʫ ʧʨʠʩʫʪʥʽ ʤʦʜʝʣʽ ʟ ʢʽʣʴʢʽʩʪʶ ʬʘʢʪʦʨʽʚ ʚʽʜ ʪʨʴʦʭ ʪʘ 

ʙʽʣʴʰʝ, ʘʣʝ ʥʘʷʚʥʽ ʡ ʦʜʥʦʬʘʢʪʦʨʥʽ ʤʦʜʝʣʽ. ʊʦʤʫ ʟʚʘʞʘʶʯʠ ʥʘ ʦʙʤʝʞʝʥʥʷ ʚ 

ʢʽʣʴʢʦʩʪʽ ʟʽʙʨʘʥʠʭ ʤʝʪʨʠʢ ʙʫʣʦ ʚʠʨʽʰʝʥʦ ʧʦʙʫʜʫʚʘʪʠ ʦʜʥʦʬʘʢʪʦʨʥʫ ʥʝʣʽʥʽʡʥʫ 

ʨʝʛʨʝʩʽʡʥʫ ʤʦʜʝʣʴ ʪʘ ʧʦʨʽʚʥʷʪʠ ʾʾ ʟ ʽʩʥʫʶʯʦʶ ʤʦʜʝʣʣʶ ʜʣʷ ʤʦʚʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ  
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Java [11]. ɼʣʷ ʧʦʙʫʜʦʚʠ ʪʘʢʦʾ ʦʜʥʦʬʘʢʪʦʨʥʦʾ ʤʦʜʝʣʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʤʝʤʦ 

ʢʽʣʴʢʽʩʪʴ ʨʷʜʢʽʚ ʢʦʜʫ ʚ ʪʠʩʷʯʘʭ ʪʘ ʢʽʣʴʢʽʩʪʴ ʢʣʘʩʽʚ. 

ʆʪʨʠʤʘʥʘ ʥʝʣʽʥʽʡʥʘ ʦʜʥʦʬʘʢʪʦʨʥʘ ʨʝʛʨʝʩʽʡʥʘ ʤʦʜʝʣʴ ʤʘʻ ʥʘʩʪʫʧʥʽ 

ʢʦʝʬʽʮʽʻʪʠ: ὦ ρȢφχς, ὦ πȢρωτ. ʇʦʨʽʚʥʷʥʥʷ ʨʝʛʨʝʩʽʡʥʠʭ ʤʦʜʝʣʝʡ ʜʣʷ 

ʦʮʽʥʶʚʘʥʥʷ ʨʦʟʤʽʨʫ ʩʝʨʚʝʨʥʠʭ ʟʘʩʪʦʩʫʥʢʽʚ, ʱʦ ʩʪʚʦʨʶʶʪʴʩʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʬʨʝʡʤʚʦʨʢʫ NestJS, ʥʘʚʝʜʝʥʦ ʫ ʪʘʙʣʠʮʽ 2.5. 

 

ʊʘʙʣʠʮʷ 2.5 ï ʇʦʨʽʚʥʷʥʥʷ ʨʝʛʨʝʩʽʡʥʠʭ ʤʦʜʝʣʝʡ 

ʆʮʽʥʢʠ ʷʢʦʩʪʽ ʤʦʜʝʣʽ 

ʄʦʜʝʣʴ 

ʅʝʣʽʥʽʡʥʘ 

ʦʜʥʦʬʘʢʪʦʨʥʘ 

ʃʽʥʽʡʥʘ 

ʜʚʦʭʬʘʢʪʦʨʥʘ 

ʅʝʣʽʥʽʡʥʘ 

ʜʚʦʭʬʘʢʪʦʨʥʘ 

Ὑ  0,781 0,996 0,996 

ὓὓὙὉ 0,304 0,115 0,114 

ὖὙὉὈπȟςυ 0,481 0,888 0,955 

 

ɿ ʪʘʙʣʠʮʽ 2.5 ʙʘʯʠʤʦ, ʱʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʙʘʛʘʪʦʬʘʢʪʦʨʥʦʛʦ ʨʝʛʨʝʩʽʡʥʦʛʦ 

ʘʥʘʣʽʟʫ ʟʥʘʯʥʦ ʧʽʜʚʠʱʫʻ ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ʦʪʨʠʤʘʥʠʭ ʤʦʜʝʣʝʡ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʜʥʦʬʘʢʪʦʨʥʦʾ ʤʦʜʝʣʽ. 

ʊʘʢʦʞ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʧʦʨʽʚʥʷʥʥʷ ʜʦ ʝʤʧʽʨʠʯʥʠʭ ʜʘʥʠʭ ʙʫʣʦ ʟʘʩʪʦʩʦʚʘʥʦ 

ʤʦʜʝʣʴ [11] ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʨʦʟʤʽʨʫ ʚʝʙ-ʟʘʩʪʦʩʫʥʢʽʚ, ʨʝʘʣʽʟʦʚʘʥʠʭ ʤʦʚʦʶ Java. 

ʆʪʨʠʤʘʥʽ ʦʮʽʥʢʠ ʷʢʦʩʪʽ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʮʽʻʾ ʤʦʜʝʣʽ ʟʥʘʯʥʦ ʧʦʩʪʫʧʘʶʪʴʩʷ 

ʚʽʜʧʦʚʽʜʥʠʤ ʦʮʽʥʢʘʤ ʥʝʣʽʥʽʡʥʦʾ ʦʜʥʦʬʘʢʪʦʨʥʦʾ ʨʝʛʨʝʩʽʡʥʦʾ ʤʦʜʝʣʽ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ 

ʨʦʟʤʽʨʫ ʩʝʨʚʝʨʥʠʭ ʟʘʩʪʦʩʫʥʢʽʚ, ʱʦ ʩʪʚʦʨʶʶʪʴʩʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʬʨʝʡʤʚʦʨʢʫ 

NestJS.  ʎʝ ʧʽʜʪʚʝʨʜʞʫʻ ʟʘʣʝʞʥʽʩʪʴ ʤʦʜʝʣʝʡ, ʱʦ ʨʦʟʨʦʙʣʷʶʪʴʩʷ ʜʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ 

ʨʦʟʤʽʨʫ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʚʽʜ ʤʦʚʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʬʨʝʡʤʚʦʨʢʽʚ ʪʘ ʪʠʧʫ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʘ ʪʘʢʦʞ ʜʦʟʚʦʣʷʻ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʜʣʷ ʦʪʨʠʤʘʥʥʷ 

ʷʢʽʩʥʠʭ ʤʦʜʝʣʝʡ ʥʝʦʙʭʽʜʥʦ ʙʫʜʫʚʘʪʠ ʤʦʜʝʣʴ ʧʽʜ ʦʙʨʘʥʫ ʤʦʚʫ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, 

ʬʨʝʡʤʚʦʨʢ, ʪʦʱʦ. 
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2.3 ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 2  

 

ɺ ʜʘʥʦʤʫ ʨʦʟʜʽʣʽ ʙʫʣʦ ʧʦʙʫʜʦʚʘʥʦ ʥʝʣʽʥʽʡʥʫ ʨʝʛʨʝʩʽʡʥʫ ʤʦʜʝʣʴ ʜʣʷ 

ʦʮʽʥʶʚʘʥʥʷ ʨʦʟʤʽʨʫ ʩʝʨʚʝʨʥʠʭ ʟʘʩʪʦʩʫʥʢʽʚ, ʱʦ ʩʪʚʦʨʶʶʪʴʩʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʬʨʝʡʤʚʦʨʢʫ NestJS ʥʘ ʦʩʥʦʚʽ ʥʦʨʤʘʣʽʟʫʶʯʦʛʦ ʧʝʨʝʪʚʦʨʝʥʥʷ ʜʝʩʷʪʢʦʚʦʛʦ 

ʣʦʛʘʨʠʬʤʫ. 

ɺ ʨʦʟʜʽʣʽ ʪʘʢʦʞ: 

ï ɺʠʢʦʥʘʥʦ ʧʦʰʫʢ ʧʨʦʝʢʪʽʚ ʩʝʨʚʝʨʥʠʭ ʟʘʩʪʦʩʫʥʢʽʚ ʪʘ ʚʠʢʦʥʘʥʦ ʟʙʽʨ ʤʝʪʨʠʢ 

ʧʦ ʥʠʤ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʘʡʪʫ GitHub ʪʘ ʧʨʦʛʨʘʤʠ SonarQube ʚʽʜʧʦʚʽʜʥʦ. 

ï ʇʝʨʝʚʽʨʝʥʦ ʚʠʭʽʜʥʽ ʜʘʥʽ ʥʘ ʥʦʨʤʘʣʴʥʽʩʪʴ ʪʘ ʚʠʟʥʘʯʝʥʦ, ʱʦ ʚʦʥʠ ʥʝ 

ʧʽʜʧʦʨʷʜʢʦʚʫʶʪʴʩʷ ʥʦʨʤʘʣʴʥʦʤʫ ʨʦʟʧʦʜʽʣʫ. 

ï ʇʝʨʝʚʽʨʝʥʦ ʚʠʭʽʜʥʽ ʜʘʥʽ ʥʘ ʤʫʣʴʪʠʢʦʣʽʥʝʘʨʥʦʩʪʴ ʩʝʨʝʜ ʧʨʝʜʠʢʪʦʨʽʚ. 

ʄʫʣʴʪʠʢʦʣʽʥʝʘʨʥʽʩʪʴ ʚʽʜʩʫʪʥʷ. 

ï ɺʠʢʦʥʘʥʦ ʧʦʰʫʢ ʪʘ ʚʠʣʫʯʝʥʥʷ ʚʠʢʠʜʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʪʦʜʫ, ʱʦ ʙʘʟʫʻʪʴʩʷ 

ʥʘ ʥʦʨʤʘʣʽʟʫʶʯʠʭ ʧʝʨʝʪʚʦʨʝʥʥʷʭ ʪʘ ʨʦʟʨʘʭʫʥʢʫ ʢʚʘʜʨʘʪʫ ʚʽʜʩʪʘʥʽ ʄʘʭʘʣʘʥʦʙʽʩʘ. 

ʇʨʦʮʝʩ ʧʦʰʫʢʫ ʚʠʢʠʜʽʚ ʟʘʡʥʷʚ 6 ʽʪʝʨʘʮʽʡ, 17 ʧʨʦʝʢʪʽʚ ʩʝʨʚʝʨʥʠʭ ʟʘʩʪʦʩʫʥʢʽʚ 

ʚʠʟʥʘʯʝʥʦ ʷʢ ʚʠʢʠʜʠ. 

ï ɼʣʷ 45 ʧʨʦʝʢʪʽʚ, ʷʢʽ ʟʘʣʠʰʠʣʠʩʴ ʧʽʩʣʷ ʧʦʰʫʢʫ ʚʠʢʠʜʽʚ, ʧʦʙʫʜʦʚʘʥʦ 

ʜʚʦʭʬʘʢʪʦʨʥʫ ʥʝʣʽʥʽʡʥʫ ʨʝʛʨʝʩʽʡʥʫ ʤʦʜʝʣʴ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʥʦʨʤʘʣʽʟʫʶʯʦʛʦ 

ʧʝʨʝʪʚʦʨʝʥʥʷ ʜʝʩʷʪʢʦʚʦʛʦ ʣʦʛʘʨʠʬʤʘ. 

ï ʇʦʙʫʜʦʚʘʥʦ ʜʚʦʭʬʘʢʪʦʨʥʫ ʣʽʥʽʡʥʫ ʨʝʛʨʝʩʽʡʥʫ ʤʦʜʝʣʴ ʜʣʷ ʧʦʨʽʚʥʷʥʥʷ ʟ 

ʧʦʙʫʜʦʚʘʥʦʶ ʥʝʣʽʥʽʡʥʦʶ ʨʝʛʨʝʩʽʡʥʦʶ ʤʦʜʝʣʣʶ. 

ï ʇʨʦʚʝʜʝʥʦ ʧʦʨʽʚʥʷʥʥʷ ʧʦʙʫʜʦʚʘʥʠʭ ʤʦʜʝʣʝʡ. ɼʣʷ ʥʝʣʽʥʽʡʥʦʾ ʨʝʛʨʝʩʽʡʥʦʾ 

ʤʦʜʝʣʽ ʦʮʽʥʢʠ ʷʢʦʩʪʽ ʥʘʩʪʫʧʥʽ: Ὑ πȟωφφ, ὓὓὙὉπȟρρτ, ὖὙὉὈπȟςυ πȟωυυ. 

ɼʣʷ ʣʽʥʽʡʥʦʾ ʤʦʜʝʣʽ ʤʘʻʤʦ ʪʘʢʽ ʦʮʽʥʢʠ: Ὑ πȟωφφ, ὓὓὙὉπȟρρυ, ὖὙὉὈπȟςυ

πȟψψψ. ɹʘʯʠʤʦ ʧʦʢʨʘʱʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ὖὙὉὈπȟςυ ʜʣʷ ʥʝʣʽʥʽʡʥʦʾ ʨʝʛʨʝʩʽʡʥʦʾ 

ʤʦʜʝʣʽ. 

ï ʇʨʦʚʝʜʝʥʦ ʦʙʯʠʩʣʝʥʥʷ ʜʦʚʽʨʯʠʭ ʽʥʪʝʨʚʘʣʽʚ ʪʘ ʽʥʪʝʨʚʘʣʽ ʧʨʦʛʥʦʟʫʚʘʥʥʷ 

ʣʽʥʽʡʥʦʾ ʪʘ ʥʝʣʽʥʽʡʥʦʾ ʨʝʛʨʝʩʽʡ. ɺʠʟʥʘʯʝʥʦ, ʱʦ ʜʣʷ 64% ʜʘʥʠʭ ʭʘʨʘʢʪʝʨʥʝ 



35 

 

ʟʤʝʥʰʝʥʥʷ ʰʠʨʠʥʠ ʜʦʚʽʨʯʠʭ ʽʥʪʝʨʚʘʣʽʚ ʪʘ ʽʥʪʝʨʚʘʣʽʚ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʫ ʚʠʧʘʜʢʫ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʝʣʽʥʽʡʥʦʾ ʨʝʛʨʝʩʽʡʥʦʾ ʤʦʜʝʣʽ. 

ï ʇʦʙʫʜʦʚʘʥʦ ʥʝʣʽʥʽʡʥʫ ʦʜʥʦʬʘʢʪʦʨʥʫ ʤʦʜʝʣʴ ʟ ʢʽʣʴʢʽʩʪʶ ʢʣʘʩʽʚ ʫ ʷʢʦʩʪʽ 

ʧʨʝʜʠʢʪʦʨʘ ʪʘ ʧʨʦʚʝʜʝʥʦ ʧʦʨʽʚʥʷʥʥʷ ʦʪʨʠʤʘʥʦʾ ʤʦʜʝʣʽ ʟ ʤʦʜʝʣʣʶ ʜʣʷ ʤʦʚʠ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ Java, ʟʘʩʪʦʩʦʚʘʥʦʾ ʜʦ ʝʤʧʽʨʠʯʥʠʭ ʜʘʥʠʭ ʧʦ ʬʨʝʡʤʚʦʨʢʫ NestJS. 

ʇʦʨʽʚʥʷʥʥʷ ʧʦʢʘʟʘʣʦ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʦʙʫʜʦʚʠ ʤʦʜʝʣʝʡ ʧʽʜ ʢʦʥʢʨʝʪʥʫ ʤʦʚʫ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʯʠ ʬʨʝʡʤʚʦʨʢ. 
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3 ʈʆɿʈʆɹʂɸ ʇʈʆɽʂʊʋ ʇʈʆɻʈɸʄʅʆɻʆ ɿɸɹɽɿʇɽʏɽʅʅʗ ɼʃʗ 

ʆʎɯʅʖɺɸʅʅʗ ʈʆɿʄɯʈʋ ʉɽʈɺɽʈʅʀʍ ɿɸʉʊʆʉʋʅʂɯɺ, ʑʆ 

ʉʊɺʆʈʖʖʊʔʉʗ ɿ ɺʀʂʆʈʀʉʊɸʅʅʗʄ ʌʈɽʁʄɺʆʈʂʋ NESTJS 

 

 

3.1 ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʽ ʥʘ ʨʦʟʨʦʙʢʫ ʧʨʦʝʢʪʫ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ 

ʦʮʽʥʶʚʘʥʥʷ ʨʦʟʤʽʨʫ ʩʝʨʚʝʨʥʠʭ ʟʘʩʪʦʩʫʥʢʽʚ, ʱʦ ʩʪʚʦʨʶʶʪʴʩʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʬʨʝʡʤʚʦʨʢʫ NestJS 

 

ʈʦʟʨʦʙʢʘ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʝʨʝʜʙʘʯʘʻ ʜʦʩʠʪʴ ʚʝʣʠʢʠʡ ʧʝʨʝʣʽʢ 

ʟʘʭʦʜʽʚ ʱʦʜʦ ʧʣʘʥʫʚʘʥʥʷ, ʧʨʦʝʢʪʫʚʘʥʥʷ, ʪʦʱʦ. ʆʜʥʠʤ ʟ ʚʘʞʣʠʚʠʭ ʧʠʪʘʥʴ ï ̒ ʚʠʙʽʨ 

ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʨʦʟʨʦʙʣʶʚʘʥʦʾ ʧʨʦʛʨʘʤʠ, ʟʦʢʨʝʤʘ ʤʦʚʠ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ. ʆʙʠʨʘʶʯʠ ʤʦʚʫ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʪʘ ʽʥʰʽ ʧʨʦʛʨʘʤʥʽ ʟʘʩʦʙʠ ʩʣʽʜ 

ʚʨʘʭʦʚʫʚʘʪʠ, ʯʠ ʧʦʪʨʽʙʥʦ ʙʫʜʝ ʢʦʨʠʩʪʫʚʘʯʫ ʚʠʢʦʥʫʚʘʪʠ ʜʦʜʘʪʢʦʚʽ ʜʽʾ ʱʦʜʦ 

ʥʘʣʘʰʪʫʚʘʥʥʷ ʩʝʨʝʜʦʚʠʱʘ ʚʠʢʦʥʘʥʥʷ, ʪʦʱʦ. 

ʆʧʪʠʤʘʣʴʥʠʡ ʚʠʙʦʨʦʤ ʤʦʞʝ ʩʣʫʛʫʚʘʪʠ ʤʦʚʘ Python, ʘʜʞʝ ʚʦʥʘ ʤʘʻ ʧʦʚʥʫ 

ʩʫʤʽʩʥʽʩʪʴ ʟ ʨʦʟʧʦʚʩʶʜʞʝʥʠʤʠ ʦʧʝʨʘʮʽʡʥʠʤʠ ʩʠʩʪʝʤʘʤʠ: Windows, Linux, MacOS. 

Python ï ʤʦʚʘ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ ʟ ʜʠʥʘʤʽʯʥʦʶ ʩʪʨʦʛʦʶ ʪʠʧʽʟʘʮʽʻʶ ʟ 

ʚʽʜʢʨʠʪʠʤ ʢʦʜʦʤ.  ɺ ʷʢʦʩʪʽ ʽʥʰʠʭ ʟʥʘʯʫʱʠʭ ʧʨʠʯʠʥ ʚʠʙʦʨʫ ʩʘʤʝ ʮʽʻʾ ʤʦʚʠ ʤʦʞʥʘ 

ʚʢʘʟʘʪʠ:  

ï ʅʘʷʚʥʽʩʪʴ ʛʦʪʦʚʠʭ ʨʽʰʝʥʴ, ʱʦ ʦʙʫʤʦʚʣʝʥʦ ʚʠʩʦʢʦʶ ʧʦʧʫʣʷʨʥʽʩʪʶ ʮʽʻʾ ʤʦʚʠ. 

ï ɺʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʙʽʙʣʽʦʪʝʢ, ʟʦʢʨʝʤʘ ʙʽʙʣʽʦʪʝʢ NymPy ʪʘ SciPy ʜʣʷ 

ʤʘʪʝʤʘʪʠʯʥʠʭ ʪʘ ʩʪʘʪʠʩʪʠʯʥʠʭ ʦʙʯʠʩʣʝʥʴ. 

ï ʄʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʫʤʽʩʥʦʾ ʟ Python ʙʽʙʣʽʦʪʝʢʠ Qt ʜʣʷ ʨʦʟʨʦʙʢʠ 

ʛʨʘʬʽʯʥʦʛʦ ʽʥʪʝʨʬʝʡʩʫ ʢʦʨʠʩʪʫʚʘʯʘ. 

ï ɺʝʣʠʢʠʡ ʚʠʙʽʨ ʪʝʢʩʪʦʚʠʭ ʨʝʜʘʢʪʦʨʽʚ. 

ɿʚʘʞʘʶʯʠ ʥʘ ʦʧʠʩʘʥʽ ʚʠʱʝ ʧʝʨʝʚʘʛʠ ʚʽʜ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʦʚʠ Python, ʜʣʷ 

ʨʦʟʨʦʙʢʠ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚ ʤʝʞʘʭ ʨʦʙʦʪʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʤʝʤʦ ʩʘʤʝ 

Python. 
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ʈʦʟʨʦʙʢʘ ʧʨʦʛʨʘʤʠ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʨʦʟʤʽʨʫ ʩʝʨʚʝʨʥʠʭ ʟʘʩʪʦʩʫʥʢʽʚ, ʱʦ 

ʩʪʚʦʨʶʶʪʴʩʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʬʨʝʡʤʚʦʨʢʫ NestJS, ʙʫʜʝ ʧʨʦʚʦʜʠʪʠʩʴ ʟʛʽʜʥʦ 

ʪʝʭʥʽʯʥʦʛʦ ʟʘʚʜʘʥʥʷ, ʥʘʚʝʜʝʥʦʛʦ ʫ ʜʦʜʘʪʢʫ ɸ. ʈʦʟʨʦʙʢʘ ʧʨʦʛʨʘʤʠ ʧʝʨʝʜʙʘʯʘʻ 

ʨʦʟʨʦʙʢʫ ʝʩʢʽʟʥʦʛʦ, ʪʝʭʥʽʯʥʦʛʦ ʪʘ ʨʦʙʦʯʦʛʦ ʧʨʦʝʢʪʽʚ. 

 

3.2  ʈʦʟʨʦʙʢʘ ʝʩʢʽʟʥʦʛʦ ʧʨʦʝʢʪʫ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʦʮʽʥʶʚʘʥʥʷ 

ʨʦʟʤʽʨʫ ʩʝʨʚʝʨʥʠʭ ʟʘʩʪʦʩʫʥʢʽʚ, ʱʦ ʩʪʚʦʨʶʶʪʴʩʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʬʨʝʡʤʚʦʨʢʫ 

NestJS 

 

ɿʘ ʜʦʧʦʤʦʛʦʶ ʜʽʘʛʨʘʤʠ ʚʘʨʽʘʥʪʽʚ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘ ʜʽʘʛʨʘʤʠ ʜʽʷʣʴʥʦʩʪʽ 

ʧʨʦʚʝʜʝʤʦ ʤʦʜʝʣʶʚʘʥʥʷ ʢʦʥʮʝʧʪʫʘʣʴʥʦʛʦ ʨʽʚʥʷ ʨʦʟʨʦʙʣʶʚʘʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ. 

 

3.2.1 ʇʦʙʫʜʦʚʘ ʤʦʜʝʣʽ ʚʘʨʽʘʥʪʽʚ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʩʪʦʩʫʥʢʫ 

çNestJS KLOC estimationè 

 

ɼʽʘʛʨʘʤʘ ʚʘʨʽʘʥʪʽʚ ʚʠʢʦʨʠʩʪʘʥʥʷ (ʘʙʦ ʧʨʝʮʝʜʝʥʪʽʚ) ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ 

ʚʽʜʦʙʨʘʞʝʥʥʷ ʦʧʝʨʘʮʽʡ (ʚʘʨʽʘʥʪʽʚ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʧʨʝʮʝʜʝʥʪʽʚ), ʷʢʽ ʤʦʞʫʪʴ 

ʚʠʢʦʥʫʚʘʪʠ ʢʦʨʠʩʪʫʚʘʯʽ (ʘʢʪʦʨʠ). ɼʣʷ ʮʽʻʾ ʜʽʘʛʨʘʤʠ ʚʘʞʣʠʚʠʤ ʻ ʘʢʮʝʥʪ ʥʘ 

ʚʠʦʢʨʝʤʣʝʥʥʽ ʦʧʝʨʘʮʽʡ ʙʝʟ ʜʝʪʘʣʝʡ ʾʭ ʥʘʩʪʫʧʥʦʾ ʨʝʘʣʽʟʘʮʽʾ. 

ʂʦʨʠʩʪʫʚʘʯʝʤ ʧʨʦʛʨʘʤʠ ʙʫʜʝ ʦʜʠʥ ʢʦʨʠʩʪʫʚʘʯ, ʦʪʞʝ ʜʽʘʛʨʘʤʘ ʚʘʨʽʘʥʪʽʚ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʫʜʝ ʤʘʪʠ ʣʠʰʝ ʦʜʥʦʛʦ ʘʢʪʦʨʘ. 

ɺʠʷʚʣʝʥʽ ʚʘʨʽʘʥʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘʚʝʜʝʥʦ ʫ ʪʘʙʣʠʮʽ 3.1. 
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ʊʘʙʣʠʮʷ 3.1 ï ɺʠʷʚʣʝʥʽ ʚʘʨʽʘʥʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʆʩʥʦʚʥʽ ʘʢʪʦʨʠ ʅʘʡʤʝʥʫʚʘʥʥʷ ʌʦʨʤʫʣʶʚʘʥʥʷ 

ʂʦʨʠʩʪʫʚʘʯ ɺʚʝʩʪʠ ʢʽʣʴʢʽʩʪʴ ʢʣʘʩʽʚ ʂʦʨʠʩʪʫʚʘʯ ʚʚʦʜʠʪʴ ʢʽʣʴʢʽʩʪʴ ʢʣʘʩʽʚ 

ʩʝʨʚʝʨʥʦʛʦ ʟʘʩʪʦʩʫʥʢʫ 

ʂʦʨʠʩʪʫʚʘʯ ɺʚʝʩʪʠ ʢʽʣʴʢʽʩʪʴ ʬʫʥʢʮʽʡ  ʂʦʨʠʩʪʫʚʘʯ ʚʚʦʜʠʪʴ ʢʽʣʴʢʽʩʪʴ 

ʬʫʥʢʮʽʡ ʩʝʨʚʝʨʥʦʛʦ ʟʘʩʪʦʩʫʥʢʫ 

ʂʦʨʠʩʪʫʚʘʯ ɺʚʝʩʪʠ ʜʦʚʽʨʯʫ 

ʡʤʦʚʽʨʥʽʩʪʴ  

ʂʦʨʠʩʪʫʚʘʯ ʚʚʦʜʠʪʴ ʜʦʚʽʨʯʫ 

ʡʤʦʚʽʨʥʽʩʪʴ ʱʦʙ ʦʮʽʥʠʪʠ ʽʥʪʝʨʚʘʣ 

ʧʝʨʝʜʙʘʯʝʥʥʷ ʪʘ ʜʦʚʽʨʯʠʡ ʽʥʪʝʨʚʘʣʫ 

ʩʝʨʚʝʨʥʦʛʦ ʟʘʩʪʦʩʫʥʢʫ 

ʂʦʨʠʩʪʫʚʘʯ ʆʮʽʥʠʪʠ ʨʦʟʤʽʨ ʂʦʨʠʩʪʫʚʘʯ ʦʪʨʠʤʫʻ ʦʮʽʥʢʫ ʨʦʟʤʽʨʫ 

ʩʝʨʚʝʨʥʦʛʦ ʟʘʩʪʦʩʫʥʢʫ  

ʂʦʨʠʩʪʫʚʘʯ ʆʮʽʥʠʪʠ ʜʦʚʽʨʯʠʡ ʽʥʪʝʨʚʘʣ ʂʦʨʠʩʪʫʚʘʯ ʦʪʨʠʤʫʻ ʦʮʽʥʢʫ ʜʦʚʽʨʯʦʛʦ 

ʽʥʪʝʨʚʘʣʫ ʩʝʨʚʝʨʥʦʛʦ ʟʘʩʪʦʩʫʥʢʫ 

ʂʦʨʠʩʪʫʚʘʯ ʆʮʽʥʠʪʠ ʽʥʪʝʨʚʘʣ 

ʧʝʨʝʜʙʘʯʝʥʥʷ 

ʂʦʨʠʩʪʫʚʘʯ ʦʪʨʠʤʫʻ ʦʮʽʥʢʫ ʽʥʪʝʨʚʘʣʫ 

ʧʝʨʝʜʙʘʯʝʥʥʷ ʩʝʨʚʝʨʥʦʛʦ ʟʘʩʪʦʩʫʥʢʫ 

 

ɼʽʘʛʨʘʤʫ ʚʘʨʽʘʥʪʽʚ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩʫʥʢʫ 3.1. 

 

 

 

ʈʠʩʫʥʦʢ 3.1 ï ɼʽʘʛʨʘʤʘ ʚʘʨʽʘʥʪʽʚ ʚʠʢʦʨʠʩʪʘʥʥʷ  
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ʆʪʨʠʤʘʥʫ  ʜʽʘʛʨʘʤʫ ʚʘʨʽʘʥʪʽʚ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʤʝʤʦ ʚ 

ʧʦʜʘʣʴʰʦʤʫ ʚ ʧʨʦʝʢʪʫʚʘʥʥʽ ʚ ʝʩʢʽʟʥʦʤʫ, ʪʝʭʥʽʯʥʦʤʫ ʪʘ ʨʦʙʦʯʦʤʫ ʧʨʦʝʢʪʘʭ. 

 

3.2.2 ʉʧʝʮʠʬʽʢʘʮʽʾ ʚʘʨʽʘʥʪʽʚ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʩʪʦʩʫʥʢʫ çNestJS 

KLOC estimationè 

 

ʅʘʚʝʜʝʤʦ ʜʝʪʘʣʴʥʫ ʩʧʝʮʠʬʽʢʘʮʽʶ ʚʘʨʽʘʥʪʽʚ ʚʠʢʦʨʠʩʪʘʥʥʷ 

1. ʅʘʡʤʝʥʫʚʘʥʥʷ: ɺʚʝʩʪʠ ʢʽʣʴʢʽʩʪʴ ʢʣʘʩʽʚ 

ɸʢʪʦʨʠ: ʢʦʨʠʩʪʫʚʘʯ 

ɿʚôʷʟʦʢ ʟ ʽʥʰʠʤʠ ʚʘʨʽʘʥʪʘʤʠ ʚʠʢʦʨʠʩʪʘʥʥʷ: ʚʽʜʩʫʪʥʽʡ 

ʂʦʨʦʪʢʠʡ ʦʧʠʩ: ʚʘʨʽʘʥʪ ʚʠʢʦʨʠʩʪʘʥʥʷ çɺʚʝʩʪʠ ʢʽʣʴʢʽʩʪʴ ʢʣʘʩʽʚè ʧʨʠʟʥʘʯʝʥʥʷ 

ʜʣʷ ʚʢʘʟʘʥʥʷ ʢʽʣʴʢʦʩʪʽ ʢʣʘʩʽʚ ʩʝʨʚʝʨʥʦʛʦ ʟʘʩʪʦʩʫʥʢʫ, ʜʣʷ ʷʢʦʛʦ ʙʫʜʝ ʦʮʽʥʶʚʘʥʥʷ, ʫ 

ʚʽʜʧʦʚʽʜʥʝ ʧʦʣʝ ʛʨʘʬʽʯʥʦʛʦ ʽʥʪʝʨʬʝʡʩʫ.  

ʆʩʥʦʚʥʠʡ ʧʦʪʽʢ ʧʦʜʽʡ: ʚʘʨʽʘʥʪ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʦʟʧʦʯʠʥʘʻ ʚʠʢʦʥʘʥʥʷ ʧʨʠ 

ʚʟʘʻʤʦʜʽʾ ʢʦʨʠʩʪʫʚʘʯʘ ʪʘ ʧʦʣʷ ʛʨʘʬʽʯʥʦʛʦ ʽʥʪʝʨʬʝʡʩʫ. 

ɹʘʟʦʚʠʡ ʧʦʪʽʢ: ɺʚʝʩʪʠ ʢʽʣʴʢʽʩʪʴ ʢʣʘʩʽʚ ʩʝʨʚʝʨʥʦʛʦ ʟʘʩʪʦʩʫʥʢʫ: 

1) ʂʦʨʠʩʪʫʚʘʯ ʚʢʘʟʫʻ ʢʽʣʴʢʽʩʪʴ ʢʣʘʩʽʚ ʩʝʨʚʝʨʥʦʛʦ ʟʘʩʪʦʩʫʥʢʫ ʫ ʧʦʣʝ 

ʛʨʘʬʽʯʥʦʛʦ ʽʥʪʝʨʬʝʡʩʫ. 

ʉʧʝʮʽʘʣʴʥʽ ʚʠʤʦʛʠ: 

1) ɿʥʘʯʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʢʣʘʩʽʚ ï ʥʘʪʫʨʘʣʴʥʝ ʯʠʩʣʦ. 

 

ʇʦʜʽʙʥʦ ʜʦ ʟʘʟʥʘʯʝʥʦʛʦ ʚʠʱʝ ʚʘʨʽʘʥʪʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʠʢʦʥʫʶʪʴʩʷ ʚʘʨʽʘʥʪʠ 

ʚʠʢʦʨʠʩʪʘʥʥʷ çɺʚʝʩʪʠ ʢʽʣʴʢʽʩʪʴ ʬʫʥʢʮʽʡè ʪʘ çɺʚʝʩʪʠ ʜʦʚʽʨʯʫ ʡʤʦʚʽʨʥʽʩʪʴè. ɼʣʷ 

ʚʘʨʽʘʥʪʫ ʚʠʢʦʨʠʩʪʘʥʥʷ çɺʚʝʩʪʠ ʢʽʣʴʢʽʩʪʴ ʬʫʥʢʮʽʡè ʚ ʷʢʦʩʪʽ ʚʭʽʜʥʠʭ ʜʘʥʠʭ ʚʠʩʪʫʧʘʻ 

ʥʘʪʫʨʘʣʴʥʝ ʯʠʩʣʦ, ʜʣʷ ʚʘʨʽʘʥʪʫ ʚʠʢʦʨʠʩʪʘʥʥʷ çɺʚʝʩʪʠ ʜʦʚʽʨʯʫ ʡʤʦʚʽʨʥʽʩʪʴè  ï 

ʜʽʡʩʥʝ ʜʦʜʘʪʥʝ ʯʠʩʣʦ. 

 

2. ʅʘʡʤʝʥʫʚʘʥʥʷ: ʆʮʥ̔ʠʪʠ ʨʦʟʤʽʨ 

ɸʢʪʦʨʠ: ʢʦʨʠʩʪʫʚʘʯ 

ɿʚôʷʟʦʢ ʟ ʽʥʰʠʤʠ ʚʘʨʽʘʥʪʘʤʠ ʚʠʢʦʨʠʩʪʘʥʥʷ: ʚʽʜʩʫʪʥʽʡ 
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ʂʦʨʦʪʢʠʡ ʦʧʠʩ: ʚʘʨʽʘʥʪ ʚʠʢʦʨʠʩʪʘʥʥʷ çʆʮʥ̔ʠʪʠ ʨʦʟʤʽʨè ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ 

ʚʠʢʦʥʘʥʥʷ ʨʦʟʨʘʭʫʥʢʽʚ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʦʮʽʥʢʠ ʨʦʟʤʽʨʫ ʩʝʨʚʝʨʥʦʛʦ ʟʘʩʪʦʩʫʥʢʫ. 

ʈʝʟʫʣʴʪʘʪ ʨʦʙʦʪʠ ʚʘʨʽʘʥʪʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ï ʦʮʽʥʢʘ ʨʦʟʤʽʨʫ ʩʝʨʚʝʨʥʦʛʦ ʟʘʩʪʦʩʫʥʢʫ ʥʘ 

ʝʢʨʘʥʽ ʽʥʪʝʨʬʝʡʩʫ ʧʨʦʛʨʘʤʠ. 

ʆʩʥʦʚʥʠʡ ʧʦʪʽʢ ʧʦʜʽʡ: ʚʘʨʽʘʥʪ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʯʠʥʘʻ ʨʦʙʦʪʫ ʘʚʪʦʤʘʪʠʯʥʦ 

ʧʽʩʣʷ ʚʚʝʜʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʢʣʘʩʽʚ, ʢʽʣʴʢʦʩʪʽ ʬʫʥʢʮʽʡ, ʜʦʚʽʨʯʦʾ ʡʤʦʚʽʨʥʦʩʪʽ. 

ɹʘʟʦʚʠʡ ʧʦʪʽʢ: ʆʮʽʥʠʪʠ ʨʦʟʤʽʨ ʩʝʨʚʝʨʥʦʛʦ ʟʘʩʪʦʩʫʥʢʫ: 

1) ʂʦʨʠʩʪʫʚʘʯ ʚʢʘʟʫʻ ʢʽʣʴʢʽʩʪʴ ʢʣʘʩʽʚ, ʢʽʣʴʢʽʩʪʴ ʬʫʥʢʮʽʡ ʪʘ ʜʦʚʽʨʯʫ 

ʡʤʦʚʽʨʥʽʩʪʴ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʦʮʽʥʶʚʘʥʥʷ ʨʦʟʤʽʨʫ ʩʝʨʚʝʨʥʦʛʦ ʟʘʩʪʦʩʫʥʢʫ. 

2) ʉʠʩʪʝʤʘ ʚʽʜʦʙʨʘʞʘʻ ʦʪʨʠʤʘʥʫ ʦʮʽʥʢʫ ʨʦʟʤʽʨʫ ʩʝʨʚʝʨʥʦʛʦ ʟʘʩʪʦʩʫʥʢʫ. 

ʉʧʝʮʽʘʣʴʥʽ ʚʠʤʦʛʠ: ʚʽʜʩʫʪʥʽ. 

ɸʣʴʪʝʨʥʘʪʠʚʥʽ ʧʦʪʦʢʠ: ʚʽʜʩʫʪʥʽ. 

 

3. ʅʘʡʤʝʥʫʚʘʥʥʷ: ʆʮʽʥʠʪʠ ʜʦʚʽʨʯʠʡ ʽʥʪʝʨʚʘʣ 

ɸʢʪʦʨʠ: ʢʦʨʠʩʪʫʚʘʯ 

ɿʚôʷʟʦʢ ʟ ʽʥʰʠʤʠ ʚʘʨʽʘʥʪʘʤʠ ʚʠʢʦʨʠʩʪʘʥʥʷ: ʚʽʜʩʫʪʥʽʡ  

ʂʦʨʦʪʢʠʡ ʦʧʠʩ: ʚʘʨʽʘʥʪ ʚʠʢʦʨʠʩʪʘʥʥʷ çʆʮʽʥʠʪʠ ʜʦʚʽʨʯʠʡ ʽʥʪʝʨʚʘʣè 

ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʨʦʟʨʘʭʫʥʢʽʚ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʦʮʽʥʢʠ ʜʦʚʽʨʯʦʛʦ ʽʥʪʝʨʚʘʣʫ 

ʩʝʨʚʝʨʥʦʛʦ ʟʘʩʪʦʩʫʥʢʫ. ʈʝʟʫʣʴʪʘʪ ʨʦʙʦʪʠ ʚʘʨʽʘʥʪʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ï ʦʮʽʥʢʘ ʜʦʚʽʨʯʦʛʦ 

ʽʥʪʝʨʚʘʣʫ ʩʝʨʚʝʨʥʦʛʦ ʟʘʩʪʦʩʫʥʢʫ ʥʘ ʝʢʨʘʥʽ ʽʥʪʝʨʬʝʡʩʫ ʧʨʦʛʨʘʤʠ. 

ʆʩʥʦʚʥʠʡ ʧʦʪʽʢ ʧʦʜʽʡ: ʚʘʨʽʘʥʪ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʯʠʥʘʻ ʨʦʙʦʪʫ ʘʚʪʦʤʘʪʠʯʥʦ 

ʧʽʩʣʷ ʚʚʝʜʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʢʣʘʩʽʚ, ʢʽʣʴʢʦʩʪʽ ʬʫʥʢʮʽʡ, ʜʦʚʽʨʯʦʾ ʡʤʦʚʽʨʥʦʩʪʽ. 

ɹʘʟʦʚʠʡ ʧʦʪʽʢ: ʆʮʽʥʠʪʠ ʜʦʚʽʨʯʠʡ ʽʥʪʝʨʚʘʣ ʩʝʨʚʝʨʥʦʛʦ ʟʘʩʪʦʩʫʥʢʫ: 

1) ʂʦʨʠʩʪʫʚʘʯ ʚʢʘʟʫʻ ʢʽʣʴʢʽʩʪʴ ʢʣʘʩʽʚ, ʢʽʣʴʢʽʩʪʴ ʬʫʥʢʮʽʡ ʪʘ ʜʦʚʽʨʯʫ 

ʡʤʦʚʽʨʥʽʩʪʴ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʦʮʽʥʶʚʘʥʥʷ ʨʦʟʤʽʨʫ ʩʝʨʚʝʨʥʦʛʦ ʟʘʩʪʦʩʫʥʢʫ. 

2) ʉʠʩʪʝʤʘ ʚʽʜʦʙʨʘʞʘʻ ʦʪʨʠʤʘʥʽ ʤʝʞʽ ʜʦʚʽʨʯʦʛʦ ʽʥʪʝʨʚʘʣʫ ʨʦʟʤʽʨʫ 

ʩʝʨʚʝʨʥʦʛʦ ʟʘʩʪʦʩʫʥʢʫ. 

ʉʧʝʮʽʘʣʴʥʽ ʚʠʤʦʛʠ: ʚʽʜʩʫʪʥʽ. 

ɸʣʴʪʝʨʥʘʪʠʚʥʽ ʧʦʪʦʢʠ: ʚʽʜʩʫʪʥʽ. 
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ɸʥʘʣʦʛʽʯʥʦ ʤʦʞʥʘ ʦʧʠʩʘʪʠ ʧʦʚʝʜʽʥʢʫ ʜʣʷ ʚʘʨʽʘʥʪʫ ʚʠʢʦʨʠʩʪʘʥʥʷ çɺʠʢʦʥʘʪʠ 

ʦʮʽʥʶʚʘʥʥʷ ̔ʥʪʝʨʚʘʣʫ ʧʝʨʝʜʙʘʯʝʥʥʷè. 

 

3.2.3 ʄʦʜʝʣʶʚʘʥʥʷ ʩʮʝʥʘʨʽ ʁʚʠʢʦʥʘʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʩʪʦʩʫʥʢʫ çNestJS 

KLOC estimationè ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʽʘʛʨʘʤʠ ʜʽʷʣʴʥʦʩʪʽ 

 

ɼʽʘʛʨʘʤʘ ʜʽʷʣʴʥʦʩʪʽ ʤʘʻ ʥʘ ʤʝʪʽ ʧʝʨʝʜʘʪʠ ʧʨʦʮʝʩ ʚʠʢʦʥʘʥʥʷ ʦʧʝʨʘʮʽʾ ʟ 

ʘʢʮʝʥʪʦʤ ʥʘ ʩʝʤʘʥʪʠʮʽ ʩʪʘʥʽʚ. ɼʽʘʛʨʘʤʘ ʜʽʷʣʴʥʦʩʪʽ ʜʦʧʦʤʘʛʘʻ ʚʽʜʦʙʨʘʟʠʪʠ ʘʣʛʦʨʠʪʤ 

ʚʠʢʦʥʘʥʥʷ ʦʧʝʨʘʮʽʾ, ʘʜʞʝ ʢʦʞʝʥ ʝʣʝʤʝʥʪ ʜʽʘʛʨʘʤʠ, ʪʦʙʪʦ, ʢʦʞʥʘ ʜʽʷʣʴʥʽʩʪʴ ï ʮʝ 

ʧʝʚʥʘ ʩʫʢʫʧʥʽʩʪʴ ʜʽʡ ʘʙʦ ʦʙʯʠʩʣʝʥʴ, ʷʢʽ ʚʠʢʦʥʫʻ ʘʚʪʦʤʘʪ.  

ɽʣʝʤʝʥʪʘʤʠ ʜʽʘʛʨʘʤʠ ʻ:  

ï ʉʪʘʥ ï ʧʝʚʥʘ ʩʠʪʫʘʮʽʷ, ʚ ʷʢʽʡ ʦʧʠʥʠʚʩʷ ʦʙôʻʢʪ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʚʠʢʦʥʘʥʥʷ 

ʚʭʽʜʥʦʾ ʜʽʾ. ʉʪʘʥ ʤʘʻ ʭʦʯʘ ʙ ʦʜʠʥ ʨʝʟʫʣʴʪʫʶʯʠʡ ʧʝʨʝʭʽʜ. 

ï ʇʝʨʝʭʽʜ ʤʽʞ ʩʪʘʥʘʤʠ ï ʧʝʨʝʜʘʯʘ ʫʧʨʘʚʣʽʥʥʷ ʚ ʨʝʟʫʣʴʪʘʪʽ ʚʠʢʦʥʘʥʥʷ 

ʚʠʭʽʜʥʦʛʦ ʩʪʘʥʫ ʜʦ ʥʘʩʪʫʧʥʦʛʦ. 

ʇʨʦʮʝʩ ʚʠʢʦʥʘʥʥʷ ʦʧʝʨʘʮʽʡ ʧʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʩʪʦʩʫʥʢʫ ʜʣʷ 

ʦʮʽʥʶʚʘʥʥʷ ʨʦʟʤʽʨʫ ʩʝʨʚʝʨʥʠʭ ʟʘʩʪʦʩʫʥʢʽʚ, ʱʦ ʩʪʚʦʨʶʶʪʴʩʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʬʨʝʡʤʚʦʨʢʫ NestJS, ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩʫʥʢʫ 3.2. 
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ʈʠʩʫʥʦʢ 3.2 ï ɼʽʘʛʨʘʤʘ ʜʽʷʣʴʥʦʩʪʽ  

 

 ʆʪʨʠʤʘʥʘ ʜʽʘʛʨʘʤʘ ʚ ʧʦʜʘʣʴʰʦʤʫ ʙʫʜʝ ʚʠʢʦʨʠʩʪʘʥʘ ʧʨʠ ʨʝʘʣʽʟʘʮʽʾ ʘʣʛʦʨʠʪʤʽʚ 

ʚʠʢʦʥʘʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. 
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3.3  ʈʦʟʨʦʙʢʘ ʪʝʭʥʽʯʥʦʛʦ ʧʨʦʝʢʪʫ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʦʮʽʥʶʚʘʥʥʷ 

ʨʦʟʤʽʨʫ ʩʝʨʚʝʨʥʠʭ ʟʘʩʪʦʩʫʥʢʽʚ, ʱʦ ʩʪʚʦʨʶʶʪʴʩʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʬʨʝʡʤʚʦʨʢʫ 

NestJS 

 

3.3.1 ʉʪʘʪʠʯʥʘ ʤʦʜʝʣʴ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʩʪʦʩʫʥʢʫ çNestJS KLOC estimationè ʫ 

ʚʠʛʣʷʜʽ ʜʽʘʛʨʘʤʠ ʢʣʘʩʽʚ 

 

ʇʨʠ ʧʝʨʝʭʦʜʽ ʚʽʜ ʢʦʥʮʝʧʪʫʘʣʴʥʦʛʦ ʨʽʚʥʷ ʧʨʦʝʢʪʫʚʘʥʥʷ ʨʦʟʨʦʙʣʶʚʘʥʦʾ 

ʩʠʩʪʝʤʠ ʜʦ ʜʝʪʘʣʝʡ ʾʾ ʨʝʘʣʽʟʘʮʽʾ ʙʫʜʫʶʪʴ ʜʽʘʛʨʘʤʫ ʢʣʘʩʽʚ. ʎʷ ʜʽʘʛʨʘʤʘ ʧʦʢʣʠʢʘʥʘ 

ʚʽʜʦʙʨʘʟʠʪʠ ʩʪʘʪʠʯʥʫ ʩʪʨʫʢʪʫʨʫ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʧʦʢʘʟʫʻ ʢʣʘʩʠ, 

ʚʽʜʥʦʰʝʥʥʷ ʤʽʞ ʥʠʤʠ, ʾʭ ʚʥʫʪʨʽʰʥʶ ʩʪʨʫʢʪʫʨʫ, ʧʘʢʝʪʠ, ʽʥʪʝʨʬʝʡʩʠ. 

ɼʽʘʛʨʘʤʫ ʢʣʘʩʽʚ ʜʣʷ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʩʪʦʩʫʥʢʫ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʨʦʟʤʽʨʫ 

ʩʝʨʚʝʨʥʠʭ ʟʘʩʪʦʩʫʥʢʽʚ, ʱʦ ʩʪʚʦʨʶʶʪʴʩʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʬʨʝʡʤʚʦʨʢʫ NestJS 

ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩʫʥʢʫ 3.3.  

 

 

 

ʈʠʩʫʥʦʢ 3.3 ï ɼʽʘʛʨʘʤʘ ʢʣʘʩʽʚ 
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ʇʦʙʫʜʦʚʘʥʘ ʜʽʘʛʨʘʤʘ ʩʣʫʛʫʚʘʪʠʤʝ ʜʣʷ ʢʦʜʦʛʝʥʝʨʘʮʽʾ ʪʘ ʙʝʟʧʦʩʝʨʝʜʥʴʦʤʫ 

ʥʘʧʠʩʘʥʥʽ ʧʨʦʛʨʘʤʥʦʛʦ ʢʦʜʫ ʥʘ ʝʪʘʧʽ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. 

 

3.3.2 ʉʧʝʮʠʬʽʢʘʮʽʾ ʢʣʘʩʽʚ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʩʪʦʩʫʥʢʫ çNestJS KLOC estimationè 

 

ʂʦʨʦʪʢʫ ʩʧʝʮʠʬʽʢʘʮʽʶ ʢʣʘʩʽʚ ʤʦʞʥʘ ʧʨʝʜʩʪʘʚʠʪʠ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ: 

ï ʂʣʘʩ AppMainWindow ï ʢʣʘʩ-ʢʦʥʪʨʦʣʝʨ, ʱʦ ʦʙʨʦʙʣʶʻ ʜʽʾ ʢʦʨʠʩʪʫʚʘʯʘ ʪʘ 

ʚʚʝʜʝʥʥʷ ʜʘʥʠʭ ʫ ʧʦʣʷ ʛʨʘʬʽʯʥʦʛʦ ʽʥʪʝʨʬʝʡʩʫ. 

ï ʂʣʘʩ QtWidget ï ʢʣʘʩ, ʱʦ ʻ ʙʘʟʦʚʠʤ ʚʽʜʥʦʩʥʦ ʢʦʤʧʦʥʝʥʪʽʚ ʽʥʪʝʨʬʝʡʩʫ 

ʢʦʨʠʩʪʫʚʘʯʘ ʙʽʙʣʽʦʪʝʢʠ Qt. 

ï ʂʣʘʩ KLOCPredictor ï ʢʣʘʩ, ʷʢʠʡ ʚʠʢʦʥʫʻ ʦʮʽʥʶʚʘʥʥʷ ʨʦʟʤʽʨʫ, ʜʦʚʽʨʯʦʛʦ 

ʽʥʪʝʨʚʘʣʫ ʪʘ ʽʥʪʝʨʚʘʣʫ ʧʝʨʝʜʙʘʯʝʥʥʷ ʦʙʨʘʥʦʛʦ ʩʝʨʚʝʨʥʦʛʦ ʟʘʩʪʦʩʫʥʢʫ. 

 

3.3.3 ɼʠʥʘʤʽʯʥʘ ʤʦʜʝʣʴ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʩʪʦʩʫʥʢʫ çNestJS KLOC estimationè 

ʫ ʚʠʛʣʷʜʽ ʜʽʘʛʨʘʤ ʧʦʩʣʽʜʦʚʥʦʩʪʝʡ 

 

ɼʽʘʛʨʘʤʘ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʧʦʢʣʠʢʘʥʘ ʚʽʜʦʙʨʘʟʠʪʠ ʜʝʪʘʣʽ ʨʝʘʣʽʟʘʮʽʾ ʘʣʛʦʨʠʪʤʫ 

ʜʣʷ ʚʠʢʦʥʫʚʘʥʦʾ ʦʧʝʨʘʮʽʾ. ʏʘʩʪʦ ʚ ʷʢʦʩʪʽ ʦʧʝʨʘʮʽʾ ʦʙʠʨʘʶʪʴ ʚʘʨʽʘʥʪ ʚʠʢʦʨʠʩʪʘʥʥʷ. 

ʎʷ ʜʽʘʛʨʘʤʘ ʤʽʩʪʠʪʴ:  

ï ʦʙôʻʢʪʠ, ʱʦ ʚʟʘʻʤʦʜʽʶʪʴ ʤʽʞ ʩʦʙʦʶ; 

ï ʬʦʢʫʩ ʫʧʨʘʚʣʽʥʥʷ; 

ï ʧʦʚʽʜʦʤʣʝʥʥʷ, ʷʢʠʤʠ ʦʙʤʽʥʶʶʪʴʩʷ ʦʙôʻʢʪʠ. 

ɼʽʘʛʨʘʤʫ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʜʣʷ ʚʘʨʽʘʥʪʫ ʚʠʢʦʨʠʩʪʘʥʥʷ çɺʚʝʩʪʠ ʢʽʣʴʢʽʩʪʴ ʢʣʘʩʽʚè 

ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩʫʥʢʫ 3.4: 
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ʈʠʩʫʥʦʢ 3.4 ï ɼʽʘʛʨʘʤʘ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʜʣʷ ʚʘʨʽʘʥʪʫ ʚʠʢʦʨʠʩʪʘʥʥʷ çɺʚʝʩʪʠ 

ʢʽʣʴʢʽʩʪʴ ʢʣʘʩʽʚè 

 

ɼʽʘʛʨʘʤʫ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʜʣʷ ʚʘʨʽʘʥʪʫ ʚʠʢʦʨʠʩʪʘʥʥʷ çʆʮʽʥʠʪʠ ʨʦʟʤʽʨè 

ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩʫʥʢʫ 3.5: 
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ʈʠʩʫʥʦʢ 3.5 ï ɼʽʘʛʨʘʤʘ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʜʣʷ ʚʘʨʽʘʥʪʫ ʚʠʢʦʨʠʩʪʘʥʥʷ çʆʮʽʥʠʪʠ 

ʨʦʟʤʽʨè 

  

 ʇʨʦʚʝʜʝʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʧʦʚʝʜʽʥʢʠ ʜʣʷ ʦʩʥʦʚʥʠʭ ʚʘʨʽʘʥʪʽʚ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʧʦʣʝʛʰʠʪʴ ʨʦʙʦʪʫ ʧʽʜ ʯʘʩ ʥʘʧʠʩʘʥʥʷ ʢʦʜʫ ʜʣʷ ʾʭ ʨʝʘʣʘʟʘʮʽʾ. 

 

3.4  ʈʦʟʨʦʙʢʘ ʨʦʙʦʯʦʛʦ ʧʨʦʝʢʪʫ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʦʮʽʥʶʚʘʥʥʷ 

ʨʦʟʤʽʨʫ ʩʝʨʚʝʨʥʠʭ ʟʘʩʪʦʩʫʥʢʽʚ, ʱʦ ʩʪʚʦʨʶʶʪʴʩʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʬʨʝʡʤʚʦʨʢʫ 

NestJS 

 

3.4.1 ʂʦʜʫʚʘʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʩʪʦʩʫʥʢʫ çNestJS KLOC estimationè 

 

ɼʣʷ ʥʘʧʠʩʘʥʥʷ ʢʦʜʫ ʚ ʤʝʞʘʭ ʨʦʙʦʪʠ ʙʫʣʦ ʦʙʨʘʥʦ ʤʦʚʫ Python. ʅʠʞʯʝ 

ʥʘʚʝʜʝʥʦ ʢʦʜ ʦʩʥʦʚʥʦʛʦ ʢʣʘʩʫ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʩʪʦʩʫʥʢʫ, ʷʢʠʡ ʚʽʜʧʦʚʽʜʘʻ ʟʘ 

ʚʠʢʦʥʘʥʥʷ ʨʦʟʨʘʭʫʥʢʽʚ, ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʦʮʽʥʶʚʘʥʥʷ. 

 

class KLOCPredictor:  

    N = 45 

    k = 2 

    V = N -  k -  1 
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    B = [  

        - 1.99787698508896 ,  

        0.187113121751769 ,  

        0.884520277756632  

    ]  

 

    SZY = 0.061780775235153  

 

    # Inverse covariance matrix  

    ICM = np.array([  

        [ 1.13885728885 , - 0.72182851705254 ],  

        [ - 0.72182851705254 , 0.731137536286726 ]  

    ])  

 

    ZXMeans = [ 1.43484 , 1.97255 ]  

 

    def predictK LOC(self, X):  

        return ( 10 ** self.B[ 0]) * (X[ 0] ** self.B[ 1]) * (X[ 1] ** self.B[ 2])  

 

    def getSEZ(self, X):  

        zx = np.log10(X) -  self.ZXMeans  

        return np.matmul(np.matmul(zx.T, self.ICM), zx)  

 

    def calcPredInterval(self, value, X, a lpha):  

        Y = math.log10(value)  

        sez = self.getSEZ(X)  

        predHalfIntervalValue = (stats.t.ppf( 1 -  alpha / 2, self.V) * self.SZY * 

math.sqrt(( 1 + 1.0 / self.N + sez)))  

        return 10 ** (Y -  predHalfIntervalValue), 10 ** (Y + 

predHalfInt ervalValue)  

 

    def calcConfInterval(self, value, X, alpha):  

        Y = math.log10(value)  

        sez = self.getSEZ(X)  

        confHalfIntervalValue = (stats.t.ppf( 1 -  alpha / 2, self.V) * self.SZY * 

math.sqrt(( 1.0 / self.N + sez)))  

        return 10 ** (Y -  confHalfIntervalValue), 10 ** (Y + 

confHalfIntervalValue)  

 

ʇʦʚʥʠʡ ʪʝʢʩʪ ʧʨʦʛʨʘʤʠ ʥʘʚʝʜʝʥʦ ʚ ʜʦʜʘʪʢʫ ɻ. 

 

3.4.2 ʊʝʩʪʫʚʘʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʩʪʦʩʫʥʢʫ çNestJS KLOC estimationè 

 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʟʘʚʝʨʰʝʥʥʷ ʝʪʘʧʫ ʥʘʧʠʩʘʥʥʷ ʢʦʜʫ ʧʨʦʛʨʘʤʠ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ 

ʪʝʩʪʫʚʘʥʥʷ, ʨʦʟʨʦʙʣʝʥʦ ʧʨʦʛʨʘʤʥʫ ʜʦʢʫʤʝʥʪʘʮʽʶ ʟʛʽʜʥʦ ʚʠʤʦʛ ʜʦ ʧʨʦʝʢʪʫ, ʘ ʪʘʢʦʞ 

ʧʨʦʚʝʜʝʥʦ ʧʨʠʡʤʘʣʴʥʦ-ʟʜʘʚʘʣʴʥʽ ʚʠʧʨʦʙʫʚʘʥʥʷ. 

ɼʣʷ ʨʦʟʨʦʙʢʠ ʪʝʩʪʽʚ ʚ ʤʝʞʘʭ ʜʘʥʦʾ ʨʦʙʦʪʠ ʚʠʢʦʨʠʩʪʘʻʤʦ ʤʝʪʦʜ 

ʝʢʚʽʚʘʣʝʥʪʥʦʛʦ ʨʦʟʙʠʪʪʷ (ʢʣʘʩʽʚ ʝʢʚʽʚʘʣʝʥʪʥʦʩʪʽ). 

ʇʨʦʚʝʜʝʤʦ ʪʝʩʪʫʚʘʥʥʷ ʚʘʨʽʘʥʪʫ ʚʠʢʦʨʠʩʪʘʥʥʷ çɺʚʝʩʪʠ ʢʽʣʴʢʽʩʪʴ ʢʣʘʩʽʚè ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʝʢʚʽʚʘʣʝʥʪʥʦʛʦ ʨʦʟʙʠʪʪʷ. ʂʣʘʩʠ ʝʢʚʽʚʘʣʝʥʪʥʦʩʪʽ ʥʘʚʝʜʝʥʦ ʫ ʪʘʙʣʠʮʽ 3.2. 
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ʊʘʙʣʠʮʷ 3.2 ï ʇʝʨʝʣʽʢ ʢʣʘʩ̔ʚ ʝʢʚʽʚʘʣʝʥʪʥʦʩʪʽ ʜʣʷ ʪʝʩʪʫʚʘʥʥʷ ʚʘʨʽʘʥʪʫ 

ʚʠʢʦʨʠʩʪʘʥʥʷ çɺʚʝʩʪʠ ʢʽʣʴʢʽʩʪʴ ʢʣʘʩʽʚè 

ɺʭʽʜʥʽ ʜʘʥʥʽ ʇʨʘʚʠʣʴʥʽ ʢʣʘʩʠ ʅʝʧʨʘʚʠʣʴʥʽ ʢʣʘʩʠ 

ʂʽʣʴʢʽʩʪʴ ʢʣʘʩʽʚ ɺʚʝʜʝʥʦ ʥʘʪʫʨʘʣʴʥʝ ʯʠʩʣʦ 

(1) 

ɺʚʝʜʝʥʦ ʜʽʡʩʥʝ ʯʠʩʣʦ (2).  

ɺʚʝʜʝʥʦ ʚʽʜôʻʤʥʝ ʯʠʩʣʦ (3). 

ɺʚʝʜʝʥʦ ʥʝ ʯʠʩʣʦ (4). 

ʇʫʩʪʝ ʧʦʣʝ (5). 

 

ʈʝʟʫʣʴʪʘʪʠ ʚʠʢʦʥʘʥʥʷ ʪʝʩʪʫʚʘʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʨʘʚʠʣʴʥʠʭ ʢʣʘʩʽʚ 

ʝʢʚʽʚʘʣʝʥʪʥʦʩʪʽ ʥʘʚʝʜʝʥʦ ʫ ʪʘʙʣʠʮʽ 3.3. 

 

ʊʘʙʣʠʮʷ 3.3 ï ʊʝʩʪʠ ʧʨʘʚʠʣʴʥʠʭ ʢʣʘʩʽʚ ʝʢʚʽʚʘʣʝʥʪʥʦʩʪʽ 

ˉ 

ʪʝʩʪʫ 

ʇʦʢʨʠʪʠʡ 

ʢʣʘʩ 
ɺʭʽʜʥʽ ʜʘʥʽ ɺʠʭʽʜʥʽ ʜʘʥʥʽ 

ʈʝʟʫʣʴʪʘʪ 

ʪʝʩʪʫʚʘʥʥʷ 

1 1 48 ʄʦʞʣʠʚʽʩʪʴ ʚʠʢʦʥʘʪʠ ʦʮʽʥʶʚʘʥʥʷ ʇʨʦʡʜʝʥʦ 

 

ʈʝʟʫʣʴʪʘʪʠ ʚʠʢʦʥʘʥʥʷ ʪʝʩʪʫʚʘʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʥʝʧʨʘʚʠʣʴʥʠʭ ʢʣʘʩʽʚ 

ʝʢʚʽʚʘʣʝʥʪʥʦʩʪʽ ʥʘʚʝʜʝʥʦ ʫ ʪʘʙʣʠʮʽ 3.4. 

 

 ʊʘʙʣʠʮʷ 3.4 ï ʊʝʩʪʠ ʥʝʧʨʘʚʠʣʴʥʠʭ ʢʣʘʩʽʚ ʝʢʚʽʚʘʣʝʥʪʥʦʩʪʽ  

ˉ 

ʪʝʩʪʫ 

ʇʦʢʨʠʪʠʡ 

ʢʣʘʩ 
ɺʭʽʜʥʽ ʜʘʥʽ ɺʠʭʽʜʥʽ ʜʘʥʥʽ 

ʈʝʟʫʣʴʪʘʪ 

ʪʝʩʪʫʚʘʥʥʷ 

2 2 
10,56 ʇʦʚʽʜʦʤʣʝʥʥʷ ʧʨʦ ʥʝʜʦʧʫʩʪʠʤʝ 

ʟʥʘʯʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʢʣʘʩʽʚ 

ʇʨʦʡʜʝʥʦ 

3 3 
-10,55 ʇʦʚʽʜʦʤʣʝʥʥʷ ʧʨʦ ʥʝʜʦʧʫʩʪʠʤʝ 

ʟʥʘʯʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʢʣʘʩʽʚ 

ʇʨʦʡʜʝʥʦ 

4 4 
ʌʽʘ293!; ʇʦʚʽʜʦʤʣʝʥʥʷ ʧʨʦ ʥʝʜʦʧʫʩʪʠʤʝ 

ʟʥʘʯʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʢʣʘʩʽʚ 

ʇʨʦʡʜʝʥʦ 

5 5 
ɺʽʜʩʫʪʥʽ ʇʦʚʽʜʦʤʣʝʥʥʷ ʧʨʦ ʥʝʦʙʭʽʜʥʽʩʪʴ 

ʟʘʧʦʚʥʠʪʠ ʧʦʣʝ 

ʇʨʦʡʜʝʥʦ 

 

ʂʣʘʩʠ ʝʢʚʽʚʘʣʝʥʪʥʦʩʪʽ ʜʣʷ ʚʘʨʽʘʥʪʫ ʚʠʢʦʨʠʩʪʘʥʥʷ çɺʚʝʩʪʠ ʢʽʣʴʢʽʩʪʴ ʬʫʥʢʮʽʡè 

ʥʘʚʝʜʝʥʦ ʫ ʪʘʙʣʠʮʽ 3.5. 
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ʊʘʙʣʠʮʷ 3.5 ï ʇʝʨʝʣʽʢ ʢʣʘʩ̔ʚ ʝʢʚʽʚʘʣʝʥʪʥʦʩʪʽ ʜʣʷ ʪʝʩʪʫʚʘʥʥʷ ʚʘʨʽʘʥʪʫ  

ʚʠʢʦʨʠʩʪʘʥʥʷ çɺʚʝʩʪʠ ʢʽʣʴʢʽʩʪʴ ʬʫʥʢʮʽʡè 

ɺʭʽʜʥʽ ʜʘʥʥʽ ʇʨʘʚʠʣʴʥʽ ʢʣʘʩʠ ʅʝʧʨʘʚʠʣʴʥʽ ʢʣʘʩʠ 

ʂʽʣʴʢʽʩʪʴ ʬʫʥʢʮʽʡ ɺʚʝʜʝʥʦ ʜʽʡʩʥʝ ʜʦʜʘʪʥʝ 

ʯʠʩʣʦ (1) 

ɺʚʝʜʝʥʦ ʜʽʡʩʥʝ ʯʠʩʣʦ (2).  

ɺʚʝʜʝʥʦ ʚʽʜôʻʤʥʝ ʯʠʩʣʦ (3). 

ɺʚʝʜʝʥʦ ʥʝ ʯʠʩʣʦ (4). 

ʇʫʩʪʝ ʧʦʣʝ (5). 

 

ʈʝʟʫʣʴʪʘʪʠ ʚʠʢʦʥʘʥʥʷ ʪʝʩʪʫʚʘʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʨʘʚʠʣʴʥʠʭ ʢʣʘʩʽʚ 

ʝʢʚʽʚʘʣʝʥʪʥʦʩʪʽ ʥʘʚʝʜʝʥʦ ʫ ʪʘʙʣʠʮʽ 3.6. 

 

ʊʘʙʣʠʮʷ 3.6 ï ʊʝʩʪʠ ʧʨʘʚʠʣʴʥʠʭ ʢʣʘʩʽʚ ʝʢʚʽʚʘʣʝʥʪʥʦʩʪʽ 

ˉ 

ʪʝʩʪʫ 

ʇʦʢʨʠʪʠʡ 

ʢʣʘʩ 
ɺʭʽʜʥʽ ʜʘʥʽ ɺʠʭʽʜʥʽ ʜʘʥʥʽ 

ʈʝʟʫʣʴʪʘʪ 

ʪʝʩʪʫʚʘʥʥʷ 

1 1 19 ʄʦʞʣʠʚʽʩʪʴ ʚʠʢʦʥʘʪʠ ʦʮʽʥʶʚʘʥʥʷ ʇʨʦʡʜʝʥʦ 

 

ʈʝʟʫʣʴʪʘʪʠ ʚʠʢʦʥʘʥʥʷ ʪʝʩʪʫʚʘʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʥʝʧʨʘʚʠʣʴʥʠʭ ʢʣʘʩʽʚ 

ʝʢʚʽʚʘʣʝʥʪʥʦʩʪʽ ʥʘʚʝʜʝʥʦ ʫ ʪʘʙʣʠʮʽ 3.7. 

 

 ʊʘʙʣʠʮʷ 3.7 ï ʊʝʩʪʠ ʥʝʧʨʘʚʠʣʴʥʠʭ ʢʣʘʩʽʚ ʝʢʚʽʚʘʣʝʥʪʥʦʩʪʽ  

ˉ 

ʪʝʩʪʫ 

ʇʦʢʨʠʪʠʡ 

ʢʣʘʩ 
ɺʭʽʜʥʽ ʜʘʥʽ ɺʠʭʽʜʥʽ ʜʘʥʥʽ 

ʈʝʟʫʣʴʪʘʪ 

ʪʝʩʪʫʚʘʥʥʷ 

2 2 
10,56 ʇʦʚʽʜʦʤʣʝʥʥʷ ʧʨʦ ʥʝʜʦʧʫʩʪʠʤʝ 

ʟʥʘʯʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʬʫʥʢʮʽʡ 

ʇʨʦʡʜʝʥʦ 

3 3 
-10,55 ʇʦʚʽʜʦʤʣʝʥʥʷ ʧʨʦ ʥʝʜʦʧʫʩʪʠʤʝ 

ʟʥʘʯʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʬʫʥʢʮʽʡ 

ʇʨʦʡʜʝʥʦ 

4 4 
ʌʽʘ293!; ʇʦʚʽʜʦʤʣʝʥʥʷ ʧʨʦ ʥʝʜʦʧʫʩʪʠʤʝ 

ʟʥʘʯʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʬʫʥʢʮʽʡ 

ʇʨʦʡʜʝʥʦ 

5 5 
ɺʽʜʩʫʪʥʽ ʇʦʚʽʜʦʤʣʝʥʥʷ ʧʨʦ ʥʝʦʙʭʽʜʥʽʩʪʴ 

ʟʘʧʦʚʥʠʪʠ ʧʦʣʝ 

ʇʨʦʡʜʝʥʦ 

 

ɺʠʢʦʥʘʻʤʦ ʪʝʩʪʫʚʘʥʥʷ ʚʘʨʽʘʥʪʫ ʚʠʢʦʨʠʩʪʘʥʥʷ çɺʚʝʩʪʠ ʜʦʚʽʨʯʫ ʡʤʦʚʽʨʥʽʩʪʴè 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʝʢʚʽʚʘʣʝʥʪʥʦʛʦ ʨʦʟʙʠʪʪʷ. ʂʣʘʩʠ ʝʢʚʽʚʘʣʝʥʪʥʦʩʪʽ ʥʘʚʝʜʝʥʦ ʫ ʪʘʙʣʠʮʽ 

3.8. 
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ʊʘʙʣʠʮʷ 3.8 ï ʇʝʨʝʣʽʢ ʢʣʘʩ̔ʚ ʝʢʚʽʚʘʣʝʥʪʥʦʩʪʽ ʜʣʷ ʪʝʩʪʫʚʘʥʥʷ ʚʘʨʽʘʥʪʫ 

ʚʠʢʦʨʠʩʪʘʥʥʷ çɺʚʝʩʪʠ ʜʦʚʽʨʯʫ ʡʤʦʚʽʨʥʽʩʪʴè 

 

ɺʭʽʜʥʽ ʜʘʥʥʽ ʇʨʘʚʠʣʴʥʽ ʢʣʘʩʠ ʅʝʧʨʘʚʠʣʴʥʽ ʢʣʘʩʠ 

ɼʦʚʽʨʯʘ ʡʤʦʚʽʨʥʽʩʪʴ ɺʚʝʜʝʥʦ ʜʽʡʩʥʝ ʜʦʜʘʪʥʝ 

ʯʠʩʣʦ ʚ ʤʝʞʘʭ ʚʽʜ ʥʫʣʷ ʜʦ 

ʦʜʠʥʠʮʽ ʚʢʣʶʯʥʦ (1) 

ɺʚʝʜʝʥʦ ʚʽʜôʻʤʥʝ ʯʠʩʣʦ (2). 

ɺʚʝʜʝʥʦ ʥʝ ʯʠʩʣʦ (3). 

ʇʫʩʪʝ ʧʦʣʝ (4). 

 

ʈʝʟʫʣʴʪʘʪʠ ʚʠʢʦʥʘʥʥʷ ʪʝʩʪʫʚʘʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʨʘʚʠʣʴʥʠʭ ʢʣʘʩʽʚ 

ʝʢʚʽʚʘʣʝʥʪʥʦʩʪʽ ʥʘʚʝʜʝʥʦ ʫ ʪʘʙʣʠʮʽ 3.9. 

 

ʊʘʙʣʠʮʷ 3.9 ï ʊʝʩʪʠ ʧʨʘʚʠʣʴʥʠʭ ʢʣʘʩʽʚ ʝʢʚʽʚʘʣʝʥʪʥʦʩʪʽ 

ˉ 

ʪʝʩʪʫ 

ʇʦʢʨʠʪʠʡ 

ʢʣʘʩ 
ɺʭʽʜʥʽ ʜʘʥʽ ɺʠʭʽʜʥʽ ʜʘʥʥʽ 

ʈʝʟʫʣʴʪʘʪ 

ʪʝʩʪʫʚʘʥʥʷ 

1 1 0,95 ʄʦʞʣʠʚʽʩʪʴ ʚʠʢʦʥʘʪʠ ʦʮʽʥʶʚʘʥʥʷ ʇʨʦʡʜʝʥʦ 

 

ʈʝʟʫʣʴʪʘʪʠ ʚʠʢʦʥʘʥʥʷ ʪʝʩʪʫʚʘʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʥʝʧʨʘʚʠʣʴʥʠʭ ʢʣʘʩʽʚ 

ʝʢʚʽʚʘʣʝʥʪʥʦʩʪʽ ʥʘʚʝʜʝʥʦ ʫ ʪʘʙʣʠʮʽ 3.10. 

 

 ʊʘʙʣʠʮʷ 3.10 ï ʊʝʩʪʠ ʥʝʧʨʘʚʠʣʴʥʠʭ ʢʣʘʩʽʚ ʝʢʚʽʚʘʣʝʥʪʥʦʩʪʽ  

ˉ 

ʪʝʩʪʫ 

ʇʦʢʨʠʪʠʡ 

ʢʣʘʩ 
ɺʭʽʜʥʽ ʜʘʥʽ ɺʠʭʽʜʥʽ ʜʘʥʥʽ 

ʈʝʟʫʣʴʪʘʪ 

ʪʝʩʪʫʚʘʥʥʷ 

2 2 
-10,55 ʇʦʚʽʜʦʤʣʝʥʥʷ ʧʨʦ ʥʝʜʦʧʫʩʪʠʤʝ 

ʟʥʘʯʝʥʥʷ ʜʦʚʽʨʯʦʾ ʡʤʦʚʽʨʥʦʩʪʽ 

ʇʨʦʡʜʝʥʦ 

3 3 
ʌʽʘ293!; ʇʦʚʽʜʦʤʣʝʥʥʷ ʧʨʦ ʥʝʜʦʧʫʩʪʠʤʝ 

ʟʥʘʯʝʥʥʷ ʜʦʚʽʨʯʦʾ ʡʤʦʚʽʨʥʦʩʪʽ 

ʇʨʦʡʜʝʥʦ 

4 4 
ɺʽʜʩʫʪʥʽ ʇʦʚʽʜʦʤʣʝʥʥʷ ʧʨʦ ʥʝʦʙʭʽʜʥʽʩʪʴ 

ʟʘʧʦʚʥʠʪʠ ʧʦʣʝ 

ʇʨʦʡʜʝʥʦ 

 

ʈʝʟʫʣʴʪʘʪʠ ʪʝʩʪʫʚʘʥʥʷ ʜʦʟʚʦʣʷʶʪʴ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ ʧʨʦ ʥʘʣʝʞʥʫ ʨʦʙʦʪʫ 

ʧʨʦʛʨʘʤʠ. 
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3.4.3 ɺʠʧʨʦʙʫʚʘʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʩʪʦʩʫʥʢʫ çNestJS KLOC estimationè 

 

ɿʛʽʜʥʦ ʜʦʢʫʤʝʥʪʫ çʇʨʦʛʨʘʤʘ ʪʘ ʤʝʪʦʜʠʢʘ ʚʠʧʨʦʙʫʚʘʥʴè, ʷʢʠʡ ʥʘʚʝʜʝʥʦ ʫ 

ɼʦʜʘʪʢʫ ɹ, ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʚʠʧʨʦʙʫʚʘʥʥʷ ʨʦʟʨʦʙʣʝʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʩʪʦʩʫʥʢʫ. 

ʇʝʨʝʣʽʢ ʧʨʦʪʝʩʪʦʚʘʥʠʭ ʬʫʥʢʮʽʡ: 

ï ɺʚʝʜʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʢʣʘʩʽʚ ʩʝʨʚʝʨʥʦʛʦ ʟʘʩʪʦʩʫʥʢʫ. 

ï ɺʚʝʜʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʬʫʥʢʮʽʡ ʩʝʨʚʝʨʥʦʛʦ ʟʘʩʪʦʩʫʥʢʫ. 

ï ɺʚʝʜʝʥʥʷ ʜʦʚʽʨʯʦʾ ʡʤʦʚʽʨʥʦʩʪʽ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʩʝʨʚʝʨʥʦʛʦ ʟʘʩʪʦʩʫʥʢʫ. 

ï ʇʨʦʚʝʜʝʥʥʷ ʦʮʽʥʢʠ ʨʦʟʤʽʨʫ ʩʝʨʚʝʨʥʦʛʦ ʟʘʩʪʦʩʫʥʢʫ, ʦʮʽʥʦʢ ʜʦʚʽʨʯʦʛʦ 

ʽʥʪʝʨʚʘʣʫ ʪʘ ʽʥʪʝʨʚʘʣʫ ʧʝʨʝʜʙʘʯʝʥʥʷ ʩʝʨʚʝʨʥʦʛʦ ʟʘʩʪʦʩʫʥʢʫ. 

ʇʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʠʢʦʥʫʻ ʚʩʽ ʬʫʥʢʮʽʾ ʥʘʣʝʞʥʠʤ ʯʠʥʦʤ. 

ʈʝʟʫʣʴʪʘʪ ʨʦʙʦʪʠ ʧʨʦʛʨʘʤʠ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʨʦʟʤʽʨʫ ʩʝʨʚʝʨʥʦʛʦ ʟʘʩʪʦʩʫʥʢʫ, 

ʱʦ ʩʪʚʦʨʶʻʪʴʩʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʬʨʝʡʤʚʦʨʢʫ NestJS, ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩʫʥʢʫ 3.6 ʪʘ 

3.7. 

 

 

 

ʈʠʩʫʥʦʢ 3.6 ï ɺʽʢʥʦ ʧʨʦʛʨʘʤʠ ʜʦ ʚʠʢʦʥʘʥʥʷ ʦʮʽʥʶʚʘʥʥʷ 
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ʈʠʩʫʥʦʢ 3.7 ï ʈʝʟʫʣʴʪʘʪ ʦʮʽʥʶʚʘʥʥʷ ʨʦʟʤʽʨʫ ʩʝʨʚʝʨʥʦʛʦ ʟʘʩʪʦʩʫʥʢʫ, ʱʦ 

ʩʪʚʦʨʶʻʪʴʩʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʬʨʝʡʤʚʦʨʢʫ NestJS 

 

 ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʧʦʢʘʟʫʶʪʴ, ɦ ʦ ʨʦʟʨʦʙʣʝʥʘ ʧʨʦʛʨʘʤʘ ʧʨʘʮʶʻ ʥʘʣʝʞʥʠʤ 

ʯʠʥʦʤ ʪʘ ʚʽʜʧʦʚʽʜʘʻ ʚʠʩʫʥʫʪʠʤ ʚʠʤʦʛʘʤ. 

 

3.5  ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 3 

 

ɺ ʜʘʥʦʤʫ ʨʦʟʜʽʣʽ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʨʦʟʨʦʙʢʫ ʧʨʦʝʢʪʫ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʨʦʟʤʽʨʫ ʩʝʨʚʝʨʥʠʭ ʟʘʩʪʦʩʫʥʢʽʚ, ʱʦ ʩʪʚʦʨʶʶʪʴʩʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʬʨʝʡʤʚʦʨʢʫ NestJS. 

ʊʘʢʦʞ ʚ ʨʦʟʜʽʣʽ ʙʫʣʦ: 

ï ɺʠʢʦʥʘʥʦ ʚʠʙʽʨ ʤʦʚʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʪʘ ʽʥʰʠʭ ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ ʜʣʷ 

ʥʘʩʪʫʧʥʦʛʦ ʧʨʦʚʝʜʝʥʥʷ ʨʦʟʨʦʙʢʠ. 

ï ɺʠʢʦʥʘʥʦ ʨʦʟʨʦʙʢʫ ʝʩʢʽʟʥʦʛʦ ʧʨʦʝʢʪʫ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. ɽʩʢʽʟʥʠʡ 

ʧʨʦʝʢʪ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʦʢʨʝʩʣʝʥʥʷ ʤʝʞ ʨʦʟʨʦʙʣʶʚʘʥʦʾ ʩʠʩʪʝʤʠ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʚʠʟʥʘʯʝʥʥʷ ʚʘʨʽʘʥʪʽʚ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟ ʧʦʙʫʜʦʚʦʶ ʚʽʜʧʦʚʽʜʥʦʾ ʜʽʘʛʨʘʤʠ ʪʘ 

ʩʧʝʮʠʬʽʢʘʮʽʡ ʜʦ ʥʝʾ. 

ï ɺʠʢʦʥʘʥʦ ʨʦʟʨʦʙʢʫ ʪʝʭʥʽʯʥʦʛʦ ʧʨʦʝʢʪʫ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. 

ʊʝʭʥʽʯʥʠʡ ʧʨʦʝʢʪ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʜʽʘʛʨʘʤʫ ʢʣʘʩʽʚ ʷʢ ʩʧʦʩʽʙ ʟʦʙʨʘʞʝʥʥʷ ʩʪʘʪʠʯʥʦʾ 
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ʩʪʨʫʢʪʫʨʠ ʨʦʟʨʦʙʣʶʚʘʥʦʾ ʩʠʩʪʝʤʠ. ɼʦ ʦʪʨʠʤʘʥʦʾ ʜʽʘʛʨʘʤʠ ʢʣʘʩʽʚ ʙʫʣʦ ʩʪʚʦʨʝʥʦ 

ʩʧʝʮʠʬʽʢʘʮʽʾ ʢʣʘʩʽʚ. ʊʘʢʦʞ ʟʘ ʜʽʘʛʨʘʤʦʶ ʢʣʘʩʽʚ ʙʫʣʦ ʧʦʙʫʜʦʚʘʥʦ ʜʽʘʛʨʘʤʠ 

ʧʦʩʣʽʜʦʚʥʦʩʪʝʡ ʜʣʷ ʦʙʨʘʥʠʭ ʚʘʨʽʘʥʪʽʚ ʚʠʢʦʨʠʩʪʘʥʥʷ. 

ï ɺʠʢʦʥʘʥʦ ʨʦʟʨʦʙʢʫ ʨʦʙʦʯʦʛʦ ʧʨʦʝʢʪʫ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. ʈʦʙʦʯʠʡ 

ʧʨʦʝʢʪ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʟʘʭʦʜʠ ʱʦʜʦ ʙʝʟʧʦʩʝʨʝʜʥʴʦʾ ʨʝʘʣʽʟʘʮʽʾ ʨʦʟʨʦʙʣʶʚʘʥʦʾ 

ʩʠʩʪʝʤʠ: ʢʦʜʫʚʘʥʥʷ, ʪʝʩʪʫʚʘʥʥʷ, ʚʠʧʨʦʙʦʚʫʚʘʥʥʷ ʧʨʦʛʨʘʤʠ. ʊʝʩʪʫʚʘʥʥʷ 

ʚʠʢʦʥʫʚʘʣʦʩʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʪʦʜʠʢʠ ʝʢʚʽʚʘʣʝʥʪʥʦʛʦ ʨʦʟʙʠʪʪʷ. 

ï    
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4 ʈʆɿʈɸʍʋʅʆʂ ɽʂʆʅʆʄɯʏʅʆɰ ɽʌɽʂʊʀɺʅʆʉʊɯ ʈʆɿʈʆɹʂʀ ɯ 

ɺʇʈʆɺɸɼɾɽʅʅʗ ʇʈʆɻʈɸʄʅʆɻʆ ɿɸɹɽɿʇɽʏɽʅʅʗ ɼʃʗ 

ʆʎɯʅʖɺɸʅʅʗ ʈʆɿʄɯʈʋ ʉɽʈɺɽʈʅʀʍ ɿɸʉʊʆʉʋʅʂɯɺ, ʑʆ 

ʉʊɺʆʈʖʖʊʔʉʗ ɿ ɺʀʂʆʈʀʉʊɸʅʅʗʄ ʌʈɽʁʄɺʆʈʂʋ NESTJS 

 

 

ɺʩʪʫʧ 

 ʈʦʟʨʦʙʢʘ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʝʨʝʜʙʘʯʘʻ ʚʠʪʨʘʪʠ ʥʘ ʢʫʧʽʚʣʶ ʪʝʭʥʽʢʠ, 

ʥʘʡʤʘʥʥʷ ʪʘ ʧʽʜʛʦʪʦʚʢʫ ʢʘʜʨʽʚ, ʚʠʪʨʘʪʠ ʥʘ ʧʽʜʛʦʪʦʚʯʽ ʨʦʙʦʪʠ ʪʘ ʨʦʟʨʦʙʢʫ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ. ɺʠʟʥʘʯʠʪʠ ʝʢʦʥʦʤʽʶ ʚʽʜ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʤʦʞʥʘ ʟʚʘʞʘʶʯʠ ʥʘ ʚʠʪʨʘʪʠ ʧʨʠ ʡʦʛʦ ʨʦʟʨʦʙʮʽ. ɺʽʜʥʦʰʝʥʥʷ ʝʢʦʥʦʤʽʾ ʜʦ ʚʠʪʨʘʪ 

ʭʘʨʘʢʪʝʨʠʟʫʻ ʝʢʦʥʦʤʽʯʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ. ʅʘʰʦʶ ʤʝʪʦʶ ʻ ʚʠʟʥʘʯʠʪʠ ʢʣʶʯʦʚʽ 

ʝʢʦʥʦʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ, ʷʢʽ ʩʣʽʜ ʫʨʘʭʫʚʘʪʠ, ʜʣʷ ʨʦʟʨʦʙʣʶʚʘʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʘ ʥʘ ʾʭ ʦʩʥʦʚʽ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʜʦʮʽʣʴʥʽʩʪʴ ʪʘʢʦʾ ʨʦʟʨʦʙʢʠ. 

 

4.1  ʈʦʟʨʘʭʫʥʦʢ ʚʠʪʨʘʪ ʥʘ ʩʪʚʦʨʝʥʥʷ ʡ ʝʢʩʧʣʫʘʪʘʮʽʶ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ 

 

ʄʦʞʥʘ ʚʠʜʽʣʠʪʠ ʥʘʩʪʫʧʥʠʡ ʧʝʨʝʣʽʢ ʚʠʪʨʘʪ, ʱʦ ʩʢʣʘʜʘʶʪʴ ʚʠʪʨʘʪʠ ʥʘ 

ʨʦʟʨʦʙʢʫ: 

ï ɺʠʪʨʘʪʠ ʥʘ ʟʘʨʦʙʽʪʥʫ ʧʣʘʪʫ. 

ï ɺʠʪʨʘʪʠ ʥʘ ʘʤʦʨʪʠʟʘʮʽʁ  ʆɽʄ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʨʦʟʨʦʙʢʠ. 

ï ɺʠʪʨʘʪʠ ʥʘ ʝʢʩʧʣʫʘʪʘʮʽʶ ʮʽʻʾ ɽʆʄ. 

ï ɺʠʪʨʘʪʠ ʥʘ ʟʘʩʦʙʠ ʨʦʟʨʦʙʢʠ. 

ï ɺʠʪʨʘʪʠ ʥʘ ʤʘʪʝʨʽʘʣʠ ʪʘ ʢʦʤʧʣʝʢʪʫʶʯʽ. 

ʈʦʟʨʦʙʢʫ ʙʫʜʝ ʚʠʢʦʥʫʚʘʪʠ ʧʨʦʛʨʘʤʽʩʪ ʟ ʟʘʨʦʙʽʪʥʦʶ ʧʣʘʪʦʶ 10000ʛʨʥ. ʥʘ 

ʤʽʩʷʮʴ. 

ɺʘʨʪʽʩʪʴ ʩʫʯʘʩʥʦʛʦ ʪʘ ʧʽʜʭʦʜʷʱʦʛʦ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʨʦʙʦʪʠ ʇʂ (ʯʠ ʥʦʫʪʙʫʢʘ) 

ʩʪʘʥʦʚʠʪʴ ʧʨʠʙʣʠʟʥʦ 15000 ʛʨʥ. 

ɺʘʨʪʽʩʪʴ ʢʽʣʦʚʘʪ-ʛʦʜʠʥʠ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʩʪʘʥʦʚʠʪʴ 1,68 ʛʨʥ. 
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ʊʘʢʦʞ ʩʣʽʜ ʚʨʘʭʫʚʘʪʠ ʽʥʰʽ ʤʦʞʣʠʚʽ ʚʠʪʨʘʪʠ, ʷʢʽ ʥʘʚʝʜʝʥʦ ʫ ʪʘʙʣʠʮʽ 4.1. 

 

ʊʘʙʣʠʮʷ 4.1 ï ɺʠʪʨʘʪʠ ʥʘ ʜʦʧʦʤʽʞʥʽ ʤʘʪʝʨʽʘʣʠ 

 ̄ ʇʫʥʢʪʠ ʚʠʪʨʘʪ ʉʫʤʘ, ʛʨʥ. 

1 ʇʘʧʽʨ ʜʣʷ ʧʨʠʥʪʝʨʘ 250 

2 ʂʘʨʪʨʠʜʞ ʪʘ ʪʦʥʝʨ ʜʣʷ ʧʨʠʥʪʝʨʘ 400 

3 ɺʠʢʦʨʠʩʪʘʥʥʷ ʬʣʝʰ-ʥʘʢʦʧʠʯʫʚʘʯʘ 150 

4 ʅʝʧʝʨʝʜʙʘʯʫʚʘʥʽ ʚʠʪʨʘʪʠ 500 

 ʈʘʟʦʤ 1300 

 

 ʊʦʜʽ ʚʘʨʪʽʩʪʴ ʨʦʟʨʦʙʢʠ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʦʞʥʘ ʨʦʟʨʘʭʫʚʘʪʠ ʷʢ 

 

˞̐ ̑ ˔̈ ̐ ˔̈ ̒ ˔̈ ̄ ˔̆ ᶻ˟ ˔̍ȟ 

ʜʝ ʊ ï ʪʨʠʚʘʣʽʩʪʴ ʨʦʟʨʦʙʢʠ ʫ ʤʽʩʷʮʷʭ 

ɿʟʧ ï ʦʩʥʦʚʥʘ ʪʘ ʜʦʜʘʪʢʦʚʘ ʟʘʨʦʙʽʪʥʘ ʧʣʘʪʘ ʦʙʩʣʫʛʦʚʫʶʯʦʛʦ ʧʝʨʩʦʥʘʣʫ, ʛʨʥ. 

ɿʟʩ ï ʚʽʜʨʘʭʫʚʘʥʥʷ ʥʘ ʩʦʮʽʘʣʴʥʽ ʟʘʭʦʜʠ (15% ʚʽʜ ʦʩʥʦʚʥʦʾ ʪʘ ʜʦʜʘʪʢʦʚʦʾ ʟʘʨʦʙʽʪʥʦʾ 

ʧʣʘʪʠ), ʛʨʥ. 

ɿʝ ï ʚʠʪʨʘʪʠ ʥʘ ʝʣʝʢʪʨʦʝʥʝʨʛʽʶ, ʛʨʥ. 

ɿʤ ï ʚʠʪʨʘʪʠ ʥʘ ʜʦʧʦʤʽʞʥʽ ʤʘʪʝʨʽʘʣʠ, ʛʨʥ. 

ɿʝ ʧʨʠ ʚʠʪʨʘʪʘʭ ʚ 0,5 ʢɺʪ ʟ ʪʨʠʚʘʣʽʩʪʶ ʨʦʙʦʪʠ ʥʘ ʤʽʩʷʮʴ 22*8 = 176 ʛʦʜʠʥ ʪʘ ʚʘʨʪʦʩʪʽ 

ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ 1,68ʛʨʥ ʩʪʘʥʦʚʠʪʴ 

˔̆ ρχφzρȟφψzπȟυ ρτχȟψτ ̄̑Ȣ̎ (4.1) 

 ɼʝʪʘʣʽʟʦʚʘʥʽ ʚʠʪʨʘʪʠ ʥʘ ʨʦʟʨʦʙʢʫ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʚʝʜʝʥʦ ʫ 

ʪʘʙʣʠʮʽ 4.2 

 

 ʊʘʙʣʠʮʷ 4.2 ï ɺʠʪʨʘʪʠ ʥʘ ʨʦʟʨʦʙʢʫ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

 ̄ ʇʫʥʢʪʠ ʚʠʪʨʘʪ ʆʜʠʥʠʮʷ ʂʽʣʴʢʽʩʪʴ 

1 ʊʨʠʚʘʣʽʩʪʴ ʨʦʟʨʦʙʢʠ (ʊ) ʄʽʩ. 2 

2 ʆʩʥʦʚʥʘ ʪʘ ʜʦʜʘʪʢʦʚʘ ʟʘʨʦʙʽʪʥʘ ʧʣʘʪʘ (ɿʟʧ) ɻʨʥ. 10000 

3 ɺʽʜʨʘʭʫʚʘʥʥʷ ʥʘ ʩʦʮʽʘʣʴʥʽ ʚʠʪʨʘʪʠ (ɿʟʩ) ɻʨʥ. 1500 

4 ɿʘʛʘʣʴʥʦʛʦʩʧʦʜʘʨʩʴʢʽ ʚʠʪʨʘʪʠ (ɿʟʛ) ɻʨʥ. 1000 

5 ɺʠʪʨʘʪʠ ʥʘ ʜʦʧʦʤʽʞʥʽ ʤʘʪʝʨʽʘʣʠ (ɿʤ) ɻʨʥ. 1300 

6 ɺʠʪʨʘʪʠ ʥʘ ʝʣʝʢʪʨʦʝʥʝʨʛʽʶ *(ɿʝ) ɻʨʥ. 147,84 
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 ɿʘ ʬʦʨʤʫʣʦʶ (4.1) ʚʠʢʦʥʘʻʤʦ ʨʦʟʨʘʭʫʥʦʢ ʚʘʨʪʦʩʪʽ ʧʨʦʛʨʘʤʠ: 

˞̐ ̑ ρππππρυππρπππρτχȢψτz ς ρσππςφυωυȟφψ ̄̑Ȣ̎ 

 ɺʠʪʨʘʪʠ ʥʘ ʘʤʦʨʪʠʟʘʮʽʶ ʩʪʘʥʦʚʣʷʪʴ 25% ʚʽʜ ʙʘʣʘʥʩʦʚʦʾ ʚʘʨʪʦʩʪʽ ʥʘ ʨʽʢ: 

ˍ̏ ̂ ρυππππzȟςυ σχυπ ̄̑Ȣ̎ 

 ɼʣʷ ʧʽʜʧʨʠʻʤʩʪʚ ʨʽʯʥʽ ʚʠʪʨʘʪʠ ʥʘ ʦʩʥʦʚʥʽ ʪʘ ʜʦʧʦʤʽʞʥʽ ʤʘʪʝʨʽʘʣʠ ʩʢʣʘʜʘʶʪʴ 

5% ʚʽʜ ʚʘʨʪʦʩʪʽ ʦʩʥʦʚʥʦʛʦ ʫʩʪʘʪʢʫʚʘʥʥʷ: 

ˏ̍ ρυππππzȟπυ χυπ ̄̑Ȣ̎ 

 ʈʽʯʥʠʡ ʦʙʩʷʛ ʨʦʙʽʪ ʇʂ ʫ ʛʦʜʠʥʘʭ ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʷʢ 

ˡ̍ ςφτȟυz ˟̈, (4.2) 

ʜʝ ʊʟ ï ʩʝʨʝʜʥʻ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʫʩʪʘʪʢʫʚʘʥʥʷ ʚ ʤʽʩʷʮʴ (6 ʛʦʜʠʥ), 264,5 ï ʩʝʨʝʜʥʷ 

ʢʽʣʴʢʽʩʪʴ ʨʦʙʦʯʠʭ ʜʥʽʚ ʥʘ ʨʽʢ. 

 ʆʪʞʝ, ʨʽʯʥʠʡ ʦʙʩʷʛ ʨʦʙʦʪʠ ʇʂ ʩʢʣʘʜʘʻ: 

ˡ̍ ςφτȟυz φ ρυχψ ̄̏̅̉̎ 

 ɺʠʪʨʘʪʠ ʥʘ ʝʣʝʢʪʨʦʝʥʝʨʛʽʶ ɿʝ ʧʨʠ 1578 ʛʦʜʠʥʘʭ ʨʦʙʦʪʠ ʫʩʪʘʪʢʫʚʘʥʥʷ ʥʘ ʨʽʢ 

ʩʪʘʥʦʚʣʷʪʴ: 

˔̆ ρυψχzρȟφψ ςφφφȟρφ 

 ɽʢʩʧʣʫʘʪʘʮʽʡʥʽ ʚʠʪʨʘʪʠ ʥʘ ʇʂ ʥʘ ʨʽʢ ʩʪʘʥʦʚʣʷʪʴ: 

˔̈ ̑ σχυπχυπςφφφȟρφ χρφφȟρφ 

 ʊʘʢʠʤ ʯʠʥʦʤ ʚʠʪʨʘʪʠ ʥʘ ʨʦʟʨʦʙʢʫ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʶ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʚ ʧʝʨʰʠʡ ʨʽʢ ʩʪʘʥʦʚʣʷʪʴ: 

˔̑ ςφυωυȟφψχρφφȟρφ σσχφρȟψτ 

 

4.2  ɽʢʦʥʦʤʽʯʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʦʟʨʦʙʢʠ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ  

 

ʇʦʢʘʟʥʠʢ ʥʘʷʚʥʦʩʪʽ ʝʢʦʥʦʤʽʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʽʜ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʱʦʜʦ ʦʮʽʥʶʚʘʥʥʷ ʨʦʟʤʽʨʫ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ï ʧʦʢʨʘʱʝʥʥʷ 

ʯʘʩʦʚʠʭ ʚʠʪʨʘʪ ʪʘ ʪʨʫʜʦʤʽʩʪʢʦʩʪʽ ʧʨʦʚʝʜʝʥʥʷ ʪʘʢʦʛʦ ʦʮʽʥʶʚʘʥʥʷ. 
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ɿʘ ʝʢʩʧʝʨʪʥʦʶ ʦʮʽʥʢʦʶ ʬʘʭʽʚʮʷ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʚʧʨʦʚʘʜʞʝʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʦʟʚʦʣʠʪʴ ʚʠʚʽʣʴʥʠʪʠ 1 ʧʨʘʮʽʚʥʠʢʘ. 

 ɿʘʨʦʙʽʪʥʘ ʧʣʘʪʘ ʦʜʥʦʛʦ ʧʨʘʮʽʚʥʠʢʘ ʥʘ ʨʽʢ ʩʢʣʘʜʘʻ: 

˔ ρπυππρzςzρ ρςφπππ ̄̑Ȣ̎ 

 ʆʪʨʠʤʘʪʠ ʨʽʯʥʠʡ ʝʢʦʥʦʤʽʯʥʠʡ ʝʬʝʢʪ ʤʦʞʥʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʬʦʨʤʫʣʠ: 

˒̑ ̨̋ɝ# % Ëz, (4.3) 

ʜʝ ɝ% ï ʢʦʰʪʠ, ʱʦ ʙʫʜʝ ʚʠʚʽʣʴʥʝʥʦ ʧʨʠ ʚʧʨʦʚʘʜʞʝʥʥʽ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

(126000) ʙʝʟ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʚʠʪʨʘʪ (33761,84), ʪʦʙʪʦ, 92238,16 ʛʨʥ.; 

% ï ʢʦʝʬʽʮʽʻʥʪ ʝʬʝʢʪʠʚʥʦʩʪʽ (ʪʘʢʠʡ ʞʝ ʷʢ ʡ ʢʦʝʬʽʮʽʻʥʪ ʘʤʦʨʪʠʟʘʮʽʾ ï 0,25) 

k ï ʦʜʥʦʨʘʟʦʚʽ ʚʠʪʨʘʪʠ ʥʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ (26595,68 ʛʨʥ.). 

˒̑ ̨̋ρςφππππȟςυzςφυωυȟφψ ρρωσυρȟπψ 

 ʊʝʨʤʽʥ, ʟʘ ʷʢʠʡ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʦʢʫʧʠʪʴʩʷ ʥʘʩʪʫʧʥʠʡ: 

˟
ȟ

ȟ
πȟςψ ʨʦʢʫ 

 ʆʪʞʝ ʪʝʨʤʽʥ, ʟʘ ʷʢʠʡ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʦʢʫʧʠʪʴʩʷ ï ʧʨʠʙʣʠʟʥʦ 4 

ʤʽʩʷʮʽ. 

 

4.3  ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 4 

 

ɺ ʨʦʟʜʽʣʽ ʙʫʣʦ ʚʠʢʦʥʘʥʦ ʨʦʟʨʘʭʫʥʦʢ ʚʠʪʨʘʪ, ʝʢʦʥʦʤʽʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ 

ʪʝʨʤʽʥʫ, ʟʘ ʷʢʠʡ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʨʦʟʤʽʨʫ ʩʝʨʚʝʨʥʠʭ 

ʟʘʩʪʦʩʫʥʢʽʚ, ʱʦ ʩʪʚʦʨʶʶʪʴʩʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʬʨʝʡʤʚʦʨʢʫ NestJS, ʦʢʫʧʠʪʴʩʷ. ɿʘ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʨʦʟʨʘʭʫʥʢʽʚ ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ, ʱʦ ʮʝ ʟʘʡʤʝ 4 ʤʽʩʷʮʽ. ʆʪʞʝ, ʨʦʟʨʦʙʢʘ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʻ ʜʦʮʽʣʴʥʦʶ ʟ ʝʢʦʥʦʤʽʯʥʦʾ ʪʦʯʢʠ ʟʦʨʫ. 
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5 ʆʍʆʈʆʅɸ ʇʈɸʎɯ 

 

 

ʆʭʦʨʦʥʘ ʧʨʘʮʽ ï ʮʝ ʩʠʩʪʝʤʘ ʧʨʘʚʦʚʠʭ, ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʭ, ʦʨʛʘʥʽʟʘʮʽʡʥʦ-

ʪʝʭʥʽʯʥʠʭ, ʩʘʥʽʪʘʨʥʦ-ʛʽʛʽʻʥʽʯʥʠʭ ʽ ʣʽʢʫʚʘʣʴʥʦ-ʧʨʦʬʽʣʘʢʪʠʯʥʠʭ ʟʘʭʦʜʽʚ ʪʘ ʟʘʩʦʙʽʚ, 

ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʟʙʝʨʝʞʝʥʥʷ ʞʠʪʪʷ, ʟʜʦʨʦʚ'ʷ ʽ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʣʶʜʠʥʠ ʫ ʧʨʦʮʝʩʽ 

ʪʨʫʜʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ. 

ʈʦʙʦʪʦʜʘʚʝʮʴ ï ʚʣʘʩʥʠʢ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʫʩʪʘʥʦʚʠ, ʦʨʛʘʥʽʟʘʮʽʾ ʘʙʦ 

ʫʧʦʚʥʦʚʘʞʝʥʠʡ ʥʠʤ ʦʨʛʘʥ, ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʬʦʨʤ ʚʣʘʩʥʦʩʪʽ, ʚʠʜʫ ʜʽʷʣʴʥʦʩʪʽ, 

ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ, ʽ ʬʽʟʠʯʥʘ ʦʩʦʙʘ, ʷʢʘ ʚʠʢʦʨʠʩʪʦʚʫʻ ʥʘʡʤʘʥʫ ʧʨʘʮʶ. 

ʇʨʘʮʽʚʥʠʢ ï ʦʩʦʙʘ, ʷʢʘ ʧʨʘʮʶʻ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʽ, ʚ ʦʨʛʘʥʽʟʘʮʽʾ, ʫʩʪʘʥʦʚʽ ʪʘ 

ʚʠʢʦʥʫʻ ʦʙʦʚ'ʷʟʢʠ ʘʙʦ ʬʫʥʢʮʽʾ ʟʛʽʜʥʦ ʟ ʪʨʫʜʦʚʠʤ ʜʦʛʦʚʦʨʦʤ (ʢʦʥʪʨʘʢʪʦʤ). 

ʄʝʪʦʶ ʦʭʦʨʦʥʠ ʧʨʘʮʽ ʻ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʯʥʠʭ ʫʤʦʚ ʧʨʘʮʽ, ʪʦʙʪʦ, ʪʘʢʠʭ 

ʫʤʦʚ, ʟʘ ʷʢʠʭ ʻ ʚʽʜʩʫʪʥʽʤ ʚʠʥʠʢʥʝʥʥʷ ʪʨʘʚʤʘʪʠʟʤʫ ʥʘ ʨʦʙʦʯʦʤʫ ʤʽʩʮʽ, ʟʘʭʚʦʨʶʚʘʥʴ, 

ʘʚʘʨʽʡʥʠʭ ʩʠʪʫʘʮʽʡ. ʆʭʦʨʦʥʘ ʧʨʘʮʽ ʟʜʽʡʩʥʶʻʪʴʩʷ ʯʝʨʝʟ ʨʝʘʣʽʟʘʮʽʶ ʧʨʘʢʪʠʯʥʠʭ ʪʘ 

ʥʘʫʢʦʚʠʭ ʟʘʜʘʯ. ʇʨʘʢʪʠʯʥʽ ʟʘʜʘʯʽ ï ʨʦʟʨʦʙʢʘ ʟʘʭʦʜʽʚ ʱʦʜʦ ʜʦʩʷʛʥʝʥʥʷ 

ʚʠʱʝʦʧʠʩʘʥʠʭ ʮʽʣʝʡ. ʅʘʫʢʦʚʽ ʟʘʜʘʯʽ ï ʦʪʨʠʤʘʥʽ ʥʦʚʠʭ ʟʥʘʥʴ, ʱʦ ʟʘʩʥʦʚʘʥʽ ʥʘ ʘʥʘʣʽʟʽ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ.  

ʆʩʥʦʚʥʝ ʟʘʚʜʘʥʥʷ ʦʭʦʨʦʥʠ ʧʨʘʮʽ ï ʧʦʢʨʘʱʝʥʥʷ ʫʤʦʚ ʧʨʘʮʽ. ɼʦ ʟʘʚʜʘʥʴ 

ʦʭʦʨʦʥʠ ʧʨʘʮʽ ʪʘʢʦʞ ʚʽʜʥʦʩʷʪʴ: 

1) ɿʥʘʭʦʜʞʝʥʥʷ ʦʧʪʠʤʘʣʴʥʠʭ ʩʧʽʚʚʽʜʥʦʰʝʥʴ ʤʽʞ ʨʽʟʥʠʤʠ ʬʘʢʪʦʨʘʤʠ 

ʚʠʨʦʙʥʠʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

2) ɺʧʨʦʚʘʜʞʝʥʥʷ ʥʦʨʤ ʛʨʘʥʠʯʥʦ ʜʦʧʫʩʪʠʤʠʭ ʨʽʚʥʽʚ ʚʠʨʦʙʥʠʯʠʭ ʬʘʢʪʦʨʽʚ, 

ʚʠʟʥʘʯʝʥʥʷ ʩʪʫʧʝʥʷ ʰʢʽʜʣʠʚʦʩʪʽ ʽ ʥʝʙʝʟʧʝʢʠ ʧʨʘʮʽ. 

3) ʈʦʟʨʦʙʢʘ ʪʘ ʧʣʘʥʫʚʘʥʥʷ ʟʘʭʦʜʽʚ ʱʦʜʦ ʧʦʣʽʧʰʝʥʥʷ ʫʤʦʚ ʧʨʘʮʽ. 

4) ʆʨʛʘʥʽʟʘʮʽʷ ʙʝʟʧʝʯʥʦʛʦ ʚʠʢʦʥʘʥʥʷ ʨʦʙʽʪ ʧʨʘʮʽʚʥʠʢʘʤʠ. 

5) ɺʧʨʦʚʘʜʞʝʥʥʷ ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ ʽ ʟʘʭʦʜʽʚ ʱʦʜʦ ʙʦʨʦʪʴʙʠ ʟ ʪʨʘʚʤʘʪʠʟʤʦʤ ʽ 

ʧʨʦʬʟʘʭʚʦʨʶʚʘʥʥʷʤʠ. 

6) ʈʦʟʨʦʙʢʘ ʤʝʪʦʜʽʚ ʦʮʽʥʢʠ ʩʦʮʽʘʣʴʥʦʾ ʪʘ ʝʢʦʥʦʤʽʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ, ʟʘʭʦʜʽʚ ʟ 

ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʫʤʦʚ ʽ ʦʭʦʨʦʥʠ ʧʨʘʮʽ. 
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ʇʨʘʚʦʚʦʶ ʦʩʥʦʚʦʶ ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʱʦʜʦ ʦʭʦʨʦʥʠ ʧʨʘʮʽ ʻ ʂʦʥʩʪʠʪʫʮʽʷ ʋʢʨʘʾʥ, 

ɿʘʢʦʥʠ ʋʢʨʘʾʥʠ: çʇʨʦ ʦʭʦʨʦʥʫ ʧʨʘʮʽè, çʇʨʦ ʦʭʦʨʦʥʫ ʟʜʦʨʦʚ'ʷè, çʇʨʦ ʧʦʞʝʞʥʫ 

ʙʝʟʧʝʢʫè, çʇʨʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʷʜʝʨʥʦʾ ʝʥʝʨʛʽʾ ʪʘ ʨʘʜʽʘʮʽʡʥʠʡ ʟʘʭʠʩʪè, çʇʨʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʘʥʽʪʘʨʥʦʛʦ ʪʘ ʝʧʽʜʝʤʽʦʣʦʛʽʯʥʦʛʦ ʙʣʘʛʦʧʦʣʫʯʯʷ ʥʘʩʝʣʝʥʥʷè, ʘ ʪʘʢʦʞ 

ʂʦʜʝʢʩ ʟʘʢʦʥʽʚ ʧʨʦ ʧʨʘʮʶ ʋʢʨʘʾʥʠ. 

ʆʩʥʦʚʦʧʦʣʦʞʥʠʤ ʟʘʢʦʥʦʜʘʚʯʠʤ ʜʦʢʫʤʝʥʪʦʤ ʚ ʛʘʣʫʟʽ ʦʭʦʨʦʥʠ ʧʨʘʮʽ ʻ ɿʘʢʦʥ 

ʋʢʨʘʾʥʠ çʇʨʦ ʦʭʦʨʦʥʫ ʧʨʘʮʽè, ʜʽʷ ʷʢʦʛʦ ʧʦʰʠʨʶʻʪʴʩʷ ʥʘ ʚʩʽ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʫʩʪʘʥʦʚʠ 

ʽ ʦʨʛʘʥʽʟʘʮʽʾ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʬʦʨʤ ʚʣʘʩʥʦʩʪʽ ʪʘ ʚʠʜʽʚ ʾʭ ʜʽʷʣʴʥʦʩʪʽ, ʥʘ ʫʩʽʭ ʛʨʦʤʘʜʷʥ, 

ʷʢʽ ʧʨʘʮʶʶʪʴ, ʘ ʪʘʢʦʞ ʟʘʣʫʯʝʥʽ ʜʦ ʧʨʘʮʽ ʥʘ ʮʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ. 

 

5.1 ɸʥʘʣʽʟ ʰʢʽʜʣʠʚʠʭ ʪʘ ʥʝʙʝʟʧʝʯʥʠʭ ʬʘʢʪʦʨʽʚ ʚ ʦʬʽʩʽ ʬʽʨʤʠ 

 

ʐʢʽʜʣʠʚʽ ʚʠʨʦʙʥʠʯʽ ʬʘʢʪʦʨʠ ï ʬʘʢʪʦʨʠ ʩʝʨʝʜʦʚʠʱʘ ʽ ʪʨʫʜʦʚʦʛʦ ʧʨʦʮʝʩʫ, ʷʢʽ 

ʤʦʞʫʪʴ ʚʠʢʣʠʢʘʪʠ ʧʨʦʬʝʩʽʡʥʫ ʧʘʪʦʣʦʛʽʶ, ʪʠʤʯʘʩʦʚʝ ʘʙʦ ʩʪʽʡʢʝ ʟʥʠʞʝʥʥʷ 

ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ, ʧʽʜʚʠʱʠʪʠ ʯʘʩʪʦʪʫ ʩʦʤʘʪʠʯʥʠʭ ʪʘ ʽʥʬʝʢʮʽʡʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ, 

ʧʨʠʟʚʝʩʪʠ ʜʦ ʧʦʨʫʰʝʥʥʷ ʟʜʦʨʦʚ'ʷ ʧʦʪʦʤʩʪʚʘ.  

ʇʨʠ ʨʦʙʦʪʽ ʟʘ ʢʦʤʧôʶʪʝʨʥʦʶ ʪʝʭʥʽʢʦʶ ʧʨʘʮʽʚʥʠʢ ʤʦʞʝ ʟʘʟʥʘʚʘʪʠ ʙʘʛʘʪʴʦʭ 

ʚʠʜʽʚ ʰʢʽʜʣʠʚʠʭ ʪʘ ʥʝʙʝʟʧʝʯʥʠʭ ʚʠʨʦʙʥʠʯʠʭ ʬʘʢʪʦʨʽʚ. ʋʤʦʚʥʦ ʾʭ ʤʦʞʥʘ ʧʦʜʽʣʠʪʠ 

ʥʘ ʬʘʢʪʦʨʠ ʚʠʨʦʙʥʠʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʧʩʠʭʦʬʽʟʽʦʣʦʛʽʯʥʽ ʬʘʢʪʦʨʠ. 

ɼʦ ʬʘʢʪʦʨʽʚ ʚʠʨʦʙʥʠʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ: 

ï ʥʝʟʘʜʦʚʽʣʴʥʠʡ ʤʽʢʨʦʢʣʽʤʘʪ (ʪʝʤʧʝʨʘʪʫʨʘ, ʚʦʣʦʛʽʩʪʴ, ʚʝʥʪʠʣʷʮʽʷ ʧʦʚʽʪʨʷ, 

ʽʥʬʨʘʯʝʨʚʦʥʝ ʘʙʦ ʫʣʴʪʨʘʬʽʦʣʝʪʦʚʝ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ) ʚ ʧʨʠʤʽʱʝʥʥʽ; 

ï ʙʘʨʦʤʝʪʨʠʯʥʠʡ ʪʠʩʢ;  

ï ʧʦʩʪʽʡʥʽ ʝʣʝʢʪʨʠʯʥʽ ʧʦʣʷ ʽ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ;  

ï ʥʝʙʝʟʧʝʯʥʝ ʽʦʥʽʟʫʶʯʝ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ;  

ï ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʧʨʦʤʠʩʣʦʚʠʭ ʰʫʤʽʚ ʪʘ ʚʽʙʨʘʮʽʡ (ʤʽʩʮʝʚʠʡ ʘʙʦ ʟʘʛʘʣʴʥʠʡ); 

ï ʥʝʜʦʩʪʘʪʥʻ ʧʨʠʨʦʜʥʻ ʘʙʦ ʪʝʭʥʽʯʥʝ ʦʩʚʽʪʣʝʥʥʷ ʚ ʨʦʙʦʯʠʭ ʧʨʠʤʽʱʝʥʥʷʭ. 

ɼʦ ʧʩʠʭʦʬʽʟʽʦʣʦʛʽʯʥʠʭ ʬʘʢʪʦʨʽʚ ʚʽʜʥʦʩʠʪʴʩʷ: 

ï ʝʤʦʮʽʡʥʘ ʥʘʧʨʫʛʘ (ʦʙʫʤʦʚʣʝʥʘ, ʥʘʧʨʠʢʣʘʜ, ʥʘʜʤʽʨʥʠʤ ʥʘʚʘʥʪʘʞʝʥʥʷʤ ʥʘ 

ʮʝʥʪʨʘʣʴʥʫ ʥʝʨʚʦʚʫ ʩʠʩʪʝʤʫ, ʦʨʛʘʥʠ ʯʫʪʪʽʚ);  
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ï ʜʠʥʘʤʽʯʥʽ ʡ ʩʪʘʪʠʯʥʽ ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ;  

ï ʚʠʤʫʰʝʥʝ ʧʦʣʦʞʝʥʥʷ ʪʽʣʘ ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʚʠʨʦʙʥʠʯʠʭ 

ʦʧʝʨʘʮʽʡ; ʥʘʜʤʽʨʥʠʡ ʽ ʪʨʠʚʘʣʠʡ ʪʠʩʢ ʨʽʟʥʠʭ ʧʨʝʜʤʝʪʽʚ ʥʘ ʢʽʥʮʽʚʢʠ ʪʘ ʽʥʰʽ ʯʘʩʪʠʥʠ 

ʪʽʣʘ,  

ï ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ ʦʢʨʝʤʠʭ ʩʠʩʪʝʤ ʦʨʛʘʥʽʟʤʫ; ʥʝʜʦʩʪʘʪʥʷ ʨʫʭʦʚʘ ʘʢʪʠʚʥʽʩʪʴ; 

ʥʘʜʤʽʨʥʦ ʰʚʠʜʢʠʡ ʪʝʤʧ ʨʦʙʦʪʠ. 

ʈʦʙʦʪʘ ʥʘ ʧʝʨʩʦʥʘʣʴʥʦʤʫ ʢʦʤʧ'ʶʪʝʨʽ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʧʦʩʪʽʡʥʦʶ ʽ ʟʥʘʯʥʦʶ 

ʥʘʧʨʫʛʦʶ ʬʫʥʢʮʽʡ ʟʦʨʦʚʦʛʦ ʘʥʘʣʽʟʘʪʦʨʘ. ʈʦʟʣʘʜ ʦʨʛʘʥʽʚ ʟʦʨʫ ʨʽʟʢʦ ʟʙʽʣʴʰʫʻʪʴʩʷ ʧʨʠ 

ʨʦʙʦʪʽ ʧʦʥʘʜ ʯʦʪʠʨʠ ʛʦʜʠʥ ʥʘ ʜʝʥʴ .  

ʅʝʨʚʦʚʦ-ʝʤʦʮʽʡʥʝ ʥʘʧʨʫʞʝʥʥʷ ʧʨʠ ʨʦʙʦʪʽ ʥʘ ʇʂ ʚʠʥʠʢʘʻ ʚʥʘʩʣʽʜʦʢ ʜʝʬʽʮʠʪʫ 

ʯʘʩʫ, ʚʝʣʠʢʦʛʦ ʦʙ'ʻʤʫ ʽ ʱʽʣʴʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ, ʦʩʦʙʣʠʚʦʩʪʝʡ ʜʽʘʣʦʛʦʚʦʛʦ ʨʝʞʠʤʫ 

ʩʧʽʣʢʫʚʘʥʥʷ ʣʶʜʠʥʠ ʽ ʇʂ, ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʟʘ ʙʝʟʧʦʤʠʣʢʦʚʽʩʪʴ ʽʥʬʦʨʤʘʮʽʾ. ʊʨʠʚʘʣʘ 

ʨʦʙʦʪʘ ʟ  ʜʠʩʧʣʝʻʤ, ʦʩʦʙʣʠʚʦ ʚ ʜʽʘʣʦʛʦʚʦʤʫ ʨʝʞʠʤʽ, ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʥʝʨʚʦʚʦ-

ʝʤʦʮʽʡʥʦʛʦ ʧʝʨʝʥʘʧʨʫʞʝʥʥʷ, ʧʦʨʫʰʝʥʥʷ ʩʥʫ, ʧʦʛʽʨʰʝʥʥʷ ʩʪʘʥʫ, ʟʥʠʞʝʥʥʷ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʫʚʘʛʠ ʪʘ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ, ʭʨʦʥʽʯʥʦʛʦ ʛʦʣʦʚʥʦʛʦ ʙʦʣʶ, ʧʽʜʚʠʱʝʥʦʾ 

ʟʙʫʜʣʠʚʦʩʪʽ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ, ʜʝʧʨʝʩʽʾ. 

ʇʽʜʚʠʱʝʥʽ ʩʪʘʪʠʯʥʽ ʽ ʜʠʥʘʤʽʯʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ ʫ ʢʦʨʠʩʪʫʚʘʯʽʚ ʇʂ ʧʨʠʟʚʦʜʷʪʴ 

ʜʦ ʩʢʘʨʛ ʥʘ ʙʦʣʽ ʚ ʩʧʠʥʽ, ʰʠʡʥʦʤʫ ʚʽʜʜʽʣʽ ʭʨʝʙʪʘ ʽ ʨʫʢʘʭ. ɿ ʫʩʽʭ ʥʝʟʜʫʞʘʥʴ, 

ʦʙʫʤʦʚʣʝʥʠʭ ʨʦʙʦʪʦʶ ʥʘ ʢʦʤʧ'ʶʪʝʨʘʭ, ʯʘʩʪʽʰʝ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʪʽ, ʷʢʽ ʧʦʚ'ʷʟʘʥʽ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʣʘʚʽʘʪʫʨʠ. ʋ ʧʝʨʽʦʜ ʚʠʢʦʥʘʥʥʷ ʦʧʝʨʘʮʽʡ ʚʚʝʜʝʥʥʷ ʜʘʥʠʭ ʢʽʣʴʢʽʩʪʴ 

ʜʨʽʙʥʠʭ ʩʪʝʨʝʦʪʠʧʥʠʭ ʨʫʭʽʚ ʢʠʩʪʝʡ ʽ ʧʘʣʴʮʽʚ ʨʫʢ ʟʘ ʟʤʽʥʫ ʤʦʞʝ ʧʝʨʝʚʠʱʠʪʠ 60 ʪʠʩ., 

ʱʦ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʛʽʛʽʻʥʽʯʥʦʾ ʢʣʘʩʠʬʽʢʘʮʽʾ ʧʨʘʮʽ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʢʘʪʝʛʦʨʽʾ ʰʢʽʜʣʠʚʠʭ 

ʽ ʥʝʙʝʟʧʝʯʥʠʭ. ɹʽʣʴʰʽʩʪʴ ʧʨʘʮʶʶʯʠʭ ʨʘʥʦ ʯʠ ʧʽʟʥʦ ʧʦʯʠʥʘʶʪʴ ʧʨʝʜ'ʷʚʣʷʪʠ ʩʢʘʨʛʠ 

ʥʘ ʙʦʣʽ ʚ ʰʠʾ ʽ ʩʧʠʥʽ. ʎʽ ʥʝʟʜʫʞʘʥʥʷ ʥʘʢʦʧʠʯʫʶʪʴʩʷ ʧʦʩʪʫʧʦʚʦ ʽ ʦʪʨʠʤʘʣʠ ʥʘʟʚʫ 

çʩʠʥʜʨʦʤ ʪʨʠʚʘʣʠʭ ʩʪʘʪʠʯʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴè (ʉʊʉʅ). 

ɯʥʰʦʶ ʧʨʠʯʠʥʦʶ ʚʠʥʠʢʥʝʥʥʷ ʉʊʉʅ ʤʦʞʝ ʙʫʪʠ ʪʨʠʚʘʣʝ ʧʝʨʝʙʫʚʘʥʥʷ ʚ 

ʧʦʣʦʞʝʥʥʽ çʩʠʜʷʯʠè, ʷʢʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʩʠʣʴʥʦʛʦ ʧʝʨʝʥʘʧʨʫʞʝʥʥʷ ʤ'ʷʟʽʚ ʩʧʠʥʠ ʽ ʥʽʛ. 

ʆʩʥʦʚʥʦʶ ʧʨʠʯʠʥʦʶ ʧʝʨʝʥʘʧʨʫʛʠ ʤ'ʷʟʽʚ ʩʧʠʥʠ ʽ ʥʽʛ ʻ ʥʝʨʘʮʽʦʥʘʣʴʥʘ ʚʠʩʦʪʘ ʨʦʙʦʯʦʾ 

ʧʦʚʝʨʭʥʽ ʩʪʦʣʫ ʽ ʩʠʜʽʥʥʷ, ʚʽʜʩʫʪʥʽʩʪʴ ʦʧʦʨʥʦʾ ʩʧʠʥʢʠ ʽ ʧʽʜʣʦʢʽʪʥʠʢʽʚ, ʥʝʟʨʫʯʥʝ 

ʨʦʟʤʽʱʝʥʥʷ ʤʦʥʽʪʦʨʘ, ʢʣʘʚʽʘʪʫʨʠ ʪʘ ʜʦʢʫʤʝʥʪʽʚ, ʚʽʜʩʫʪʥʽʩʪʴ ʧʽʜʩʪʘʚʢʠ ʜʣʷ ʥʽʛ.  
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ʑʝ ʦʜʥʠʤ ʥʝʙʝʟʧʝʯʥʠʤ ʬʘʢʪʦʨʦʤ ʤʦʞʝ ʩʪʘʪʠ ʥʝʜʦʩʪʘʪʥʽʩʪʴ ʦʩʚʽʪʣʝʥʥʷ, ʱʦ 

ʧʨʠʚʦʜʠʪʴ ʜʦ ʥʘʧʨʫʛʠ ʟʦʨʫ, ʦʩʣʘʙʣʷʻ ʫʚʘʛʫ, ʧʨʠʚʦʜʠʪʴ ʜʦ ʥʘʩʪʘʥʥʷ ʧʝʨʝʜʯʘʩʥʦʾ 

ʩʪʦʤʣʝʥʦʩʪʽ. ʅʘʜʤʽʨʥʦ ʷʩʢʨʘʚʝ ʦʩʚʽʪʣʝʥʥʷ ʚʠʢʣʠʢʘʻ ʟʘʩʣʽʧʣʝʥʥʷ, ʨʦʟʜʨʘʪʫʚʘʥʥʷ ʽ 

ʨʽʟʴ ʚ ʦʯʘʭ. ʥʝʧʨʘʚʠʣʴʥʠʡ ʥʘʧʨʷʤ ʩʚʽʪʣʘ ʥʘ ʨʦʙʦʯʦʤʫ ʤʽʩʮʽ ʤʦʞʝ ʩʪʚʦʨʶʚʘʪʠ ʨʽʟʢʽ 

ʪʽʥʽ, ʚʽʜʙʣʠʩʢʠ, ʜʝʟʦʨʽʻʥʪʫʚʘʪʠ ʧʨʘʮʶʶʯʦʛʦ. ɺʩʽ ʮʽ ʧʨʠʯʠʥʠ ʤʦʞʫʪʴ ʧʨʠʚʝʩʪʠ ʜʦ 

ʥʝʱʘʩʥʦʛʦ ʚʠʧʘʜʢʫ ʘʙʦ ʧʨʦʬʟʘʭʚʦʨʶʚʘʥʴ, ʪʦʤʫ ʪʘʢʠʡ ʚʘʞʣʠʚʠʡ ʧʨʘʚʠʣʴʥʠʡ 

ʨʦʟʨʘʭʫʥʦʢ ʦʩʚʽʪʣʝʥʦʩʪʽ. 

ʊʨʠʚʘʣʘ ʽ ʽʥʪʝʥʩʠʚʥʘ ʨʦʙʦʪʘ ʥʘ ʢʦʤʧ'ʶʪʝʨʽ ʤʦʞʝ ʩʪʘʪʠ ʜʞʝʨʝʣʦʤ ʚʘʞʢʠʭ 

ʧʨʦʬʝʩʽʡʥʠʭ ʪʘ ʟʚʠʯʘʡʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʪʘʢʠʭ ʷʢ: 

- ʅʝʧʨʘʚʠʣʴʥʘ ʧʦʩʪʘʚʘ ï ʮʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ 

ʚʠʢʨʠʚʣʝʥʥʷ ʭʨʝʙʪʘ ʩʢʦʣʽʦʟʫ, ʣʦʨʜʦʟʫ, ʢʽʬʦʟʫ, ʘ ʷʢ ʨʝʟʫʣʴʪʘʪ ʛʦʣʦʚʥʽ ʙʦʣʽ, ʙʦʣʽ ʚ 

ʦʙʣʘʩʪʽ ʰʠʾ ʽ ʚʩʴʦʛʦ ʭʨʝʙʪʘ, ʙʦʣʽ ʚ ʦʙʣʘʩʪʽ ʪʘʟʘ. ʅʝʧʨʘʚʠʣʴʥʦ ʧʦʣʦʞʝʥʥʷ ʥʽʛ ʤʦʞʝ 

ʧʨʠʚʝʩʪʠ ʜʦ ʘʨʪʨʠʪʫ (ʟʘʧʘʣʝʥʥʷ ʩʫʛʣʦʙʽʚ), ʘʨʪʨʦʟʫ (ʜʝʬʦʨʤʘʮʽʾ). 

- ʊʫʥʝʣʴʥʠʡ ʩʠʥʜʨʦʤ ï ʥʘʡʚʽʜʦʤʽʰʝ ʟʘʭʚʦʨʶʚʘʥʥʷ ʣʶʜʝʡ, ʱʦ ʧʨʘʮʶʶʪʴ 

ʟʘ ʢʦʤʧ'ʶʪʝʨʦʤ, ʘʙʦ ʞ ʩʠʥʜʨʦʤ ʟʘʧ'ʷʩʪʥʦʛʦ ʢʘʥʘʣʫ. ʊʫʥʝʣʴʥʠʡ ʩʠʥʜʨʦʤ 

ʧʨʦʷʚʣʷʻʪʴʩʷ ʧʽʩʣʷ ʢʽʣʴʢʦʭ ʛʦʜʠʥ ʥʘʧʨʫʞʝʥʦʾ ʨʦʙʦʪʠ ʟʘ ʢʦʤʧ'ʶʪʝʨʦʤ.  

- ɻʝʤʦʨʦʡ ï ʭʚʦʨʦʙʘ ʘʥʘʣʦʛʽʯʥʘ ʚʘʨʠʢʦʟʥʦʤʫ ʨʦʟʰʠʨʝʥʥʷ ʚʝʥ. ʇʨʠʯʠʥʦʶ 

ʭʚʦʨʦʙʠ ʤʦʞʝ ʙʫʪʠ ʟʘʩʪʽʡ ʢʨʦʚʽ ʫ ʚʝʥʘʭ. 

- ʈʦʟʚʠʪʦʢ ʢʦʨʦʪʢʦʟʦʨʦʩʪʽ ï ʯʝʨʝʟ ʪʝ, ʱʦ ʝʢʨʘʥ ʤʦʥʽʪʦʨʘ ʟʘ ʢʦʥʪʨʘʩʪʦʤ 

ʚʠʱʝ, ʥʽʞ ʥʘʚʢʦʣʠʰʥʽ ʦʙ'ʻʢʪʠ, ʨʦʟʚʠʚʘʻʪʴʩʷ ʢʦʨʦʪʢʦʟʦʨʽʩʪʴ. 

- ʇʦʨʫʰʝʥʥʷ ʬʦʢʫʩʫʚʘʥʥ ̫ï ʥʘʩʣʽʜʢʦʤ ʥʘʧʨʫʞʝʥʦʾ ʨʦʙʦʪʠ ʟʘ ʤʦʥʽʪʦʨʦʤ ʻ 

ʧʦʨʫʰʝʥʥʷ ʬʦʢʫʩʫʚʘʥʥʷ, ʷʢʝ ʤʦʞʝ ʙʫʪʠ ʚʠʢʣʠʢʘʥʝ ʧʝʨʝʥʘʧʨʫʞʝʥʥʷʤ ʦʯʥʠʭ ʤ'ʷʟʽʚ. 

- ʉʫʭʽʩʪʴ ʦʯʝʡ ï  ʧʨʠ ʧʦʛʣʷʜʽ ʥʘ ʜʞʝʨʝʣʦ ʩʚʽʪʣʘ ʦʢʦ ʧʦʯʠʥʘʻ ʤʝʥʰʝ ʤʦʨʛʘʪʠ 

ʯʝʨʝʟ ʨʝʬʣʝʢʩ. ɺʠʥʠʢʘʻ çʦʙʩʫʰʫʚʘʥʥʷè ʨʦʛʽʚʢʠ ʦʢʘ, ̫ ʢʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʙʦʣʽ ʚ ʦʯʘʭ. 
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5.2 ɿʘʭʦʜʠ ʱʦʜʦ ʟʤʝʥʰʝʥʥʷ ʚʧʣʠʚʫ ʰʢʽʜʣʠʚʠʭ ʬʘʢʪʦʨʽʚ ʨʦʙʦʪʠ ʟʘ 

ʧʝʨʩʦʥʘʣʴʥʠʤ ʢʦʤʧôʶʪʝʨʦʤ 

  

ʇʨʘʮʶʶʯʠ ʟʘ ʢʦʤʧôʶʪʝʨʦʤ, ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʜʦʪʨʠʤʫʚʘʪʠʩʷ ʧʨʘʚʠʣ 

ʪʨʠʚʘʣʦʩʪʽ ʨʦʙʦʪʠ, ʧʨʘʚʠʣʴʥʦʾ ʧʦʩʪʘʚʠ, ʨʦʟʤʽʨʫ ʰʨʠʬʪʽʚ ʪʘ ʟʦʙʨʘʞʝʥʴ, ʚʠʤʦʛ ʜʦ 

ʧʨʠʤʽʱʝʥʥʷ ʪʦʱʦ. 

 ʇʨʠʥʮʠʧʠ ʧʨʘʚʠʣʴʥʦʾ ʨʦʙʦʪʠ ʟʘ ʢʦʤʧôʶʪʝʨʦʤ: 

-  ʫ ʨʦʙʦʯʦʤʫ ʧʨʠʤʽʱʝʥʥʽ (ʢʽʤʥʘʪʽ), ʜʝ ʚʩʪʘʥʦʚʣʝʥʽ ʢʦʤʧôʶʪʝʨʠ, ʱʦʜʥʷ 

ʧʦʪʨʽʙʥʦ ʚʠʢʦʥʫʚʘʪʠ ʚʦʣʦʛʝ ʧʨʠʙʠʨʘʥʥʷ; 

-  ʧʨʠʤʽʱʝʥʥʷ, ʫ ʷʢʦʤʫ ʟʥʘʭʦʜʷʪʴʩʷ ʢʦʤʧôʶʪʝʨʠ, ʧʦʪʨʽʙʥʦ ʧʨʦʚʽʪʨʶʚʘʪʠ 

ʱʦʛʦʜʠʥʠ; 

-  ʧʽʩʣʷ ʢʦʞʥʦʛʦ ʯʘʩʫ ʨʦʙʦʪʠ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʨʦʙʠʪʠ ʜʝʩʷʪʠ ʭʚʠʣʠʥʥʫ 

ʧʝʨʝʨʚʫ, ʷʢʫ ʟʨʫʯʥʦ ʩʫʤʽʱʘʪʠ ʟ ʧʨʦʚʽʪʨʶʚʘʥʥʷʤ. ɿʘ ʙʫʜʴ-ʷʢʠʭ ʫʤʦʚ ʙʝʟʧʝʨʝʨʚʥʘ 

ʨʦʙʦʪʘ ʟʘ ʢʦʤʧôʶʪʝʨʦʤ ʜʣʷ ʜʦʨʦʩʣʦʾ ʣʶʜʠʥʠ ʥʝ ʧʦʚʠʥʥʘ ʧʝʨʝʚʠʱʫʚʘʪʠ ʜʚʦʭ ʛʦʜʠʥ. 

ʇʽʜ ʯʘʩ ʧʝʨʝʨʚʠ ʥʝ ʚʘʨʪʦ ʯʠʪʘʪʠ ʘʙʦ ʜʠʚʠʪʠʩʷ ʪʝʣʝʚʽʟʦʨ; 

-  ʥʝʦʙʭʽʜʥʦ ʧʦʩʪʽʡʥʦ ʩʣʽʜʢʫʚʘʪʠ ʟʘ ʩʪʘʥʦʤ ʝʢʨʘʥʫ ʤʦʥʽʪʦʨʘ: ʚʽʥ ʤʘʻ ʙʫʪʠ 

ʯʠʩʪʠʤ, ʙʝʟ ʧʣʷʤ ʪʘ ʧʠʣʫ; 

-  ʧʦʪʨʽʙʥʦ ʩʣʽʜʢʫʚʘʪʠ ʟʘ ʧʦʩʪʘʚʦʶ: ʥʦʛʠ ʧʦʚʠʥʥʽ ʪʚʝʨʜʦ ʩʪʦʷʪʠ ʥʘ ʧʽʜʣʦʟʽ 

ʯʠ ʥʘ ʩʧʝʮʽʘʣʴʥʽʡ ʧʽʜʩʪʘʚʮʽ; ʩʪʝʛʥʘ ʧʦʚʠʥʥʽ ʙʫʪʠ ʨʦʟʪʘʰʦʚʘʥʽ ʧʽʜ ʧʨʷʤʠʤ ʢʫʪʦʤ ʜʦ 

ʪʫʣʫʙʘ, ʘ ʛʦʤʽʣʢʠ ï ʧʽʜ ʧʨʷʤʠʤ ʢʫʪʦʤ ʜʦ ʩʪʝʛʦʥ; ʩʠʜʽʪʠ ʧʦʪʨʽʙʥʦ ʧʨʷʤʦ ʘʙʦ ʟʣʝʛʢʘ 

ʥʘʭʠʣʠʚʰʠʩʴ ʚʧʝʨʝʜ; ʚʽʜʩʪʘʥʴ ʚʽʜ ʦʯʝʡ ʜʦ ʝʢʨʘʥʫ ʤʦʥʽʪʦʨʘ ï ʥʝ ʤʝʥʰʝ 55-60 ʩʤ; 

ʮʝʥʪʨ ʝʢʨʘʥʫ ʤʘʻ ʟʥʘʭʦʜʠʪʠʩʷ ʥʘ ʨʽʚʥʽ ʦʯʝʡ ʯʠ ʪʨʦʭʠ ʥʠʞʯʝ; ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʭʦʯʘ 

ʙ ʨʘʟ ʥʘ ʜʝʥʴ ʚʠʢʦʥʫʚʘʪʠ ʛʽʤʥʘʩʪʠʢʫ ʜʣʷ ʦʯʝʡ; 

-  ʱʦʙ ʧʦʧʝʨʝʜʠʪʠ Ăʩʠʥʜʨʦʤ ʩʫʭʦʛʦ ʦʢʘò, ʧʦʪʨʽʙʥʦ ʤʦʨʛʘʪʠ ʢʦʞʥʽ 3-5 

ʩʝʢʫʥʜ; 

- ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʟʚʠʯʘʡʥʠʡ ʪʝʣʝʚʽʟʦʨ ʟʘʤʽʩʪʴ ʤʦʥʽʪʦʨʫ; 

-  ʫ ʧʨʦʮʝʩʽ ʨʦʙʦʪʠ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʧʝʨʽʦʜʠʯʥʦ (ʧʨʠʙʣʠʟʥʦ ʨʘʟ ʥʘ 20-30 

ʭʚʠʣʠʥ) ʧʝʨʝʚʦʜʠʪʠ ʧʦʛʣʷʜ ʟ ʝʢʨʘʥʫ ʥʘ ʥʘʡʙʽʣʴʰ ʚʽʜʜʘʣʝʥʠʡ ʧʨʝʜʤʝʪ ʫ ʢʽʤʥʘʪʽ, ʘ 

ʱʝ ʢʨʘʱʝ ï ʥʘ ʚʽʜʜʘʣʝʥʠʡ ʦʙôʻʢʪ ʟʘ ʚʽʢʥʦʤ; 
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-  ʷʢʱʦ ʟôʷʚʠʣʦʩʷ ʚʽʜʯʫʪʪʷ ʚʪʦʤʠ, ʥʘʧʨʫʞʝʥʥʷ, ʩʦʥʣʠʚʦʩʪʽ, ʪʷʞʢʦʩʪʽ ʚ ʦʯʘʭ, 

ʧʦʪʨʽʙʥʦ ʧʨʠʧʠʥʠʪʠ ʨʦʙʦʪʫ ʪʘ ʭʦʯʘ ʙ ʪʨʦʭʠ ʚʽʜʧʦʯʠʪʠ. 

ʈʝʢʦʤʝʥʜʦʚʘʥʽ ʫʤʦʚʠ ʜʣʷ ʨʦʙʦʪʠ ʟʘ ʢʦʤʧ'ʶʪʝʨʦʤ: 

-  ʪʚʝʨʜʠʡ ʩʪʽʣʝʮʴ; ʢʨʘʡ ʩʪʽʣʴʮʷ ʥʝ ʧʦʚʠʥʝʥ ʪʠʩʥʫʪʠ ʥʘ ʩʫʜʠʥʠ ʧʽʜ ʢʦʣʽʥʘʤʠ; 

-  ʚʽʜʩʪʘʥʴ ʜʦ ʤʦʥʽʪʦʨʘ ʧʦʚʠʥʥʘ ʙʫʪʠ 50-70ʩʤ; 

-  ʧʝʨʝʨʚʫ ʚ ʩʠʜʷʯʽʡ ʨʦʙʦʪʽ, 15-20 ʭʚʠʣʠʥ ʢʦʞʥʽ 1-2 ʛʦʜʠʥʠ; 

-  ʧʨʘʚʠʣʴʥʝ  ʦʩʚʽʪʣʝʥʥʷ ʨʦʙʦʯʦʛʦ ʤʽʩʮʷ. ʧʨʠ ʩʣʘʙʢʦʤʫ ʩʚʽʪʣʽ ʦʯʽ 

ʥʘʧʨʫʞʫʶʪʴʩʷ ʽ ʙʦʣʷʪʴ; 

-  ʧʦʪʨʽʙʥʦ ʟʘʢʨʠʚʘʪʠ ʦʯʽ ʜʣʷ ʚʽʜʧʦʯʠʥʢʫ. ʯʘʩ ʚʽʜ ʯʘʩʫ ʚʽʜʚʦʜʠʪʝ ʦʯʽ ʚʙʽʢ, 

ʱʦʙ ʜʘʪʠ ʚʽʜʧʦʯʠʪʠ ʩʚʦʻʤʫ ʟʦʨʫ. 
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6 ʆʍʆʈʆʅɸ ʅɸɺʂʆʃʀʐʅʔʆɻʆ ʉɽʈɽɼʆɺʀʑɸ 

 

 

ʅʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ ï ʩʠʩʪʝʤʘ ʧʦʚôʷʟʘʥʠʭ ʤʽʞ ʩʦʙʦʶ ʧʨʠʨʦʜʥʠʭ ʪʘ 

ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʷʚʠʱ ʪʘ ʦʙôʻʢʪʽʚ, ʚʧʣʠʚ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʷʢʠʭ ʜʦʟʚʦʣʷʶʪʴ 

ʧʨʘʮʶʚʘʪʠ, ʚʝʩʪʠ ʧʦʙʫʪ, ʚʽʜʧʦʯʠʚʘʪʠ, ʪʦʱʦ. ʅʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ ʚʢʣʶʯʘʻ ʚ 

ʩʝʙʝ ʩʦʮʽʘʣʴʥʽ, ʧʨʠʨʦʜʥʽ, ʰʪʫʯʥʦ ʩʪʚʦʨʝʥʽ (ʬʽʟʠʯʥʽ, ʭʽʤʽʯʥʽ, ʙʽʦʣʦʛʽʯʥʽ) ʬʘʢʪʦʨʠ. 

ɺʘʞʣʠʚʠʤ ʚʠʢʣʠʢʦʤ ʩʴʦʛʦʜʝʥʥʷ ʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʟʙʝʨʝʛʪʠ ʧʨʠʨʦʜʫ ʪʘ ʟʘʧʦʙʽʛʪʠ 

ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʛʦʩʧʦʜʘʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʣʶʜʠʥʠ ʥʘ ʧʨʠʨʦʜʥʻ ʩʝʨʝʜʦʚʠʱʝ, 

ʘʜʞʝ ʝʢʦʥʦʤʽʯʥʘ ʜʽʷʣʴʥʽʩʪʴ ʚ ʙʫʜʴ-̫ ʢʦʤʫ ʧʨʦʷʚʽ ʚʠʢʣʠʢʘʻ ʟʘʙʨʫʜʥʝʥʥʷ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

ɽʢʦʣʦʛʽʷ ï ʥʘʫʢʘ, ʱʦ ʚʠʚʯʘʻ ʚʟʘʻʤʦʚʽʜʥʦʩʠʥʠ ʤʽʞ ʞʠʚʠʤʠ ʦʨʛʘʥʽʟʤʘʤʠ ʪʘ 

ʩʬʝʨʦʶ ʾʭ ʧʝʨʝʙʫʚʘʥʥʷ. ɿʙʽʣʴʰʝʥʥʷ ʪʘ ʨʦʟʚʠʪʦʢ ʚʠʨʦʙʥʠʮʪʚʘ ʩʪʨʽʤʢʦ ʧʦʩʠʣʶʻ 

ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ, ʘʜʞʝ ʚʩʝ ʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ ʨʽʟʥʠʭ 

ʨʝʯʦʚʠʥ, ʷʢʽ ʯʘʩʪʦ ʻ ʪʦʢʩʠʯʥʠʤʠ ʪʘ ʥʝ ʧʨʠʪʘʤʘʥʥʠʤʠ ʩʝʨʝʜʦʚʠʱʫ, ʧʦʪʨʘʧʣʷʶʪʴ ʚ 

ʥʴʦʛʦ, ʟʫʤʦʚʣʶʶʯʠ ʥʝʛʘʪʠʚʥʽ ʥʘʩʣʽʜʢʠ. 

ɼʞʝʨʝʣʘ ʟʘʙʨʫʜʥʝʥʥʷ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʤʦʞʫʪʴ ʜʦʩʠʪʴ ʣʝʛʢʦ 

ʧʝʨʝʤʽʱʫʚʘʪʠʩʴ ʥʘ ʚʝʣʠʢʽ ʚʽʜʩʪʘʥʽ. ʋ ʘʪʤʦʩʬʝʨʽ ʥʝʙʝʟʧʝʯʥʽ ʨʝʯʦʚʠʥʠ 

ʨʦʟʧʦʚʩʶʜʞʫʶʪʴʩʷ ʧʦʚʽʪʨʷʥʠʤʠ ʪʝʯʽʷʤʠ. ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʪʘʢʦʛʦ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʥʘʧʨʷʤʫ ʧʝʨʝʤʽʱʝʥʥʷ ʧʦʚʽʪʨʷʥʠʭ ʤʘʩ, ʧʦʛʦʜʥʠʭ ʫʤʦʚ, ʪʦʱʦ. 

ʇʦʪʨʘʧʠʚʰʠ ʫ ʚʦʜʫ, ʥʝʙʝʟʧʝʯʥʽ ʨʝʯʦʚʠʥʠ ʧʝʨʝʤʽʱʫʶʪʴʩʷ ʚʽʜ ʦʜʥʦʾ ʚʦʜʦʡʤʠ ʜʦ 

ʽʥʰʦʾ, ʧʦʰʠʨʶʶʯʠ ʩʚʽʡ ʚʧʣʠʚ ʥʘ ʬʣʦʨʫ ʪʘ ʬʘʫʥʫ. 

ʆʭʦʨʦʥʫ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʤʦʞʥʘ ʦʨʛʘʥʽʟʫʚʘʪʠ ʨʽʟʥʠʤʠ ʟʘʩʦʙʘʤʠ: 

ʝʢʦʥʦʤʽʯʥʠʤʠ, ʧʨʘʚʦʚʠʤʠ, ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʠʤʠ, ʩʘʥʽʪʘʨʥʦ-ʛʽʛʽʻʥʽʯʥʠʤʠ, 

ʙʽʦʣʦʛʽʯʥʠʤʠ, ʪʦʱʦ. 

ɿʘʛʘʣʦʤ, ʦʭʦʨʦʥʘ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʤʘʻ ʚʠʨʽʰʠʪʠ ʜʚʽ ʦʩʥʦʚʥʽ 

ʟʘʜʘʯʽ: 

ï ɿʘʧʦʙʽʞʥʫ ï ʟʘʙʝʟʧʝʯʠʪʠ ʯʠʩʪʦʪʫ ʝʢʦʩʠʩʪʝʤʠ. 

ï ʆʨʛʘʥʽʟʘʮʽʡʥʫ ï ʟʘʙʝʟʧʝʯʠʪʠ ʨʘʮʽʦʥʘʣʴʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʠʨʦʜʥʠʭ 

ʨʝʩʫʨʩʽʚ. 
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ɻʦʣʦʚʥʦʶ ʧʨʦʙʣʝʤʦʶ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʻ ʾʭ ʚʠʯʝʨʧʥʽʩʪʴ ʪʘ 

ʦʙʤʝʞʝʥʽʩʪʴ, ʷʢ ʮʝ ʜʫʞʝ ʛʘʨʥʦ ʚʠʜʥʦ ʥʘ ʧʨʠʢʣʘʜʽ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ, ʱʦ ʥʘʢʣʘʜʘʻ 

ʧʝʚʥʽ ʦʙʤʝʞʝʥʥʷ ʥʘ ʝʢʦʥʦʤʽʯʥʠʡ ʟʨʽʩʪ. ɺʠʯʝʨʧʥʽʩʪʴ ʪʘ ʦʙʤʝʞʝʥʽʩʪʴ ʧʨʠʨʦʜʥʠʭ 

ʨʝʩʫʨʩʽʚ ʚʠʢʣʠʢʘʻ ʢʦʥʢʫʨʝʥʮʽʶ ʟʘ ʾʭ ʚʠʜʦʙʫʪʦʢ, ʢʦʨʠʩʪʫʚʘʥʥʷ, ʪʦʱʦ, ʪʘʢ ʷʢ ʥʠʥʽ 

ʧʨʠʨʦʜʥʽ ʨʝʩʫʨʩʠ ʩʣʫʛʫʶʪʴ ʜʣʷ ʟʘʜʦʚʦʣʝʥʥʷ ʨʽʟʥʠʭ ʧʦʪʨʝʙ. 

ʈʘʮʽʦʥʘʣʴʥʠʡ ʧʽʜʭʽʜ ʜʦ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʧʝʨʝʜʙʘʯʘʻ ʨʦʟʨʦʙʢʫ ʪʘ 

ʨʝʘʣʽʟʘʮʽʶ ʟʘʭʦʜʽʚ ʱʦʜʦ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘ ʚʽʜʪʚʦʨʝʥʥʷ ʧʨʠʨʦʜʥʠʭ 

ʨʝʩʫʨʩʽʚ, ʚʽʜʧʦʚʽʜʘʣʴʥʫ ʚʟʘʻʤʦʜʽʶ ʣʶʜʠʥʠ ʪʘ ʧʨʠʨʦʜʠ. ɼʣʷ ʮʴʦʛʦ ʥʝʦʙʭʽʜʥʦ: 

ï ɺʠʢʦʥʫʚʘʪʠ ʦʧʪʠʤʘʣʴʥʠʡ ʨʦʟʧʦʜʽʣ ʨʝʩʫʨʩʽʚ ʜʣʷ ʨʽʟʥʠʭ ʩʬʝʨ ʛʦʩʧʦʜʘʨʩʴʢʦʾ 

ʜʽʷʣʴʥʦʩʪʽ. 

ï ɺʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʪʝʭʥʦʣʦʛʽʾ, ʱʦ ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʝʢʦʥʦʤʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʨʝʩʫʨʩʽʚ. 

ï ʇʨʦʚʦʜʠʪʠ ʟʘʭʦʜʠ ʜʣʷ ʧʦʧʦʚʥʝʥʥʷ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ. 

ɿʘʙʝʟʧʝʯʝʥʥʷ ʣʶʜʩʪʚʘ ʯʠʩʪʠʤ ʧʦʚʽʪʨʷʤ, ʚʦʜʥʠʤʠ ʨʝʩʫʨʩʘʤʠ, ʯʠʩʪʠʤʠ 

ˇʨʫʥʪʦʚʠʤʠ ʧʦʢʨʦʚʘʤʠ ʜʣʷ ʤʦʞʣʠʚʦʩʪʽ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʨʦʜʫʢʪʘʤʠ ʭʘʨʯʫʚʘʥʥʷ ʻ 

ʚʘʞʣʠʚʠʤ ʧʠʪʘʥʥʷʤ, ʱʦ ʧʦʚôʷʟʘʥʝ ʟ ʦʭʦʨʦʥʦʶ ʧʨʠʨʦʜʠ, ʪʘ ʜʦʟʚʦʣʠʪʴ ʧʽʜʪʨʠʤʫʚʘʪʠ 

ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʞʠʪʪʷ ʥʘʩʝʣʝʥʥʷ ʜʦʚʛʽ ʨʦʢʠ. 

 

6.1  ɿʘʙʨʫʜʥʝʥʥʷ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

 

ɺ ʦʬʽʩʽ ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ ʥʘʩʪʫʧʥʽ ʜʞʝʨʝʣʘ ʟʘʙʨʫʜʥʝʥʥʷ: 

ï ʊʚʝʨʜʦʧʘʣʠʚʥʽ ʢʦʪʣʠ. 

ï ɼʠʟʝʣʴʥʽ ʝʣʝʢʪʨʦʩʪʘʥʮʽʾ. 

ï ʇʦʙʫʪʦʚʝ ʩʤʽʪʪʷ. 

ï ɽʣʝʢʪʨʦʤʘʛʥʽʪʥʝ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ. 

ɿʘʟʚʠʯʘʡ ʫ ʦʬʽʩʘʭ ʟʥʘʭʦʜʠʪʴʩʷ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʦʜʠʥʠʮʴ ʢʦʤʧôʶʪʝʨʥʦʾ 

ʪʝʭʥʽʢʠ, ʩʪʘʮʽʦʥʘʨʥʠʭ ʪʝʣʝʬʦʥʽʚ, ʩʝʨʚʝʨʽʚ, ʦʨʛʪʝʭʥʽʢʠ, ʪʦʱʦ. ɺʧʣʠʚ ʧʣʘʥʦʚʦʛʦ ʯʠ 

ʘʚʘʨʽʡʥʦʛʦ ʚʽʜʢʣʶʯʝʥʥʷ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʫʧʠʥʢʠ ʨʦʙʦʯʦʛʦ ʧʨʦʮʝʩʫ, 

ʪʦʤʫ ʽʩʥʫʻ ʧʨʘʢʪʠʢʘ ʱʦʜʦ ʨʦʟʤʽʱʝʥʥʷ ʝʣʝʢʪʨʦʩʪʘʥʮʽʡ ʥʘ ʪʝʨʠʪʦʨʽʾ ʧʽʜʧʨʠʻʤʩʪʚ, 
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ʟʦʢʨʝʤʘ ʜʠʟʝʣʴʥʠʭ ʝʣʝʢʪʨʦʩʪʘʥʮʽʡ. ʊʘʢʘ ʩʪʘʥʮʽʷ ʤʦʞʝ ʧʨʘʮʶʚʘʪʠ ʷʢ ʚ ʰʪʘʪʥʦʤʫ 

ʨʝʞʠʤʽ, ʪʘʢ ʽ ʚ ʘʚʘʨʽʡʥʦʤʫ. 

ʗʢ ʨʝʟʫʣʴʪʘʪ ʨʦʙʦʪʠ ʜʠʟʝʣʴʥʦʾ ʝʣʝʢʪʨʦʩʪʘʥʮʽʾ ʦʪʨʠʤʫʻʤʦ ʧʨʦʜʫʢʪʠ ʟʛʦʨʷʥʥʷ 

ʜʠʟʝʣʴʥʦʛʦ ʧʘʣʠʚʘ ʪʘ ʰʫʤʦʚʝ ʟʘʙʨʫʜʥʝʥʥʷ. 

ɺ ʭʦʣʦʜʥʫ ʧʦʨʫ ʨʦʢʫ ʜʣʷ ʦʙʽʛʨʽʚʫ ʪʘ ʦʧʘʣʝʥʥʷ ʧʨʠʤʽʱʝʥʴ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʪʚʝʨʜʦʧʘʣʠʚʥʽ ʢʦʪʣʠ. ɼʣʷ ʦʧʘʣʝʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʚʫʛʽʣʣʷ, ʤʘʟʫʪ, ʜʝʨʝʚôʷʥʽ 

ʧʝʣʝʪʠ. ʇʝʣʝʪʠ ʭʦʯ ʤʘʶʪʴ ʤʝʥʰʝ ʰʢʽʜʣʠʚʠʭ ʚʠʢʠʜʽʚ ʚ ʘʪʤʦʩʬʝʨʫ, ʥʽʞ ʚʫʛʽʣʣʷ ʯʠ 

ʤʘʟʫʪ, ʘʣʝ ʚʩʝ ʦʜʥʦ ʥʝ ʤʦʞʫʪʴ ʚʚʘʞʘʪʠʩʴ ʝʢʦʣʦʛʽʯʥʦ ʯʠʩʪʠʤʠ. 

ɺ ʪʘʙʣʠʮʽ 6.1 ʥʘʚʝʜʝʥʦ ʧʦʨʽʚʥʷʣʴʥʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʟʛʦʨʷʥʥʷ ʨʽʟʥʦʛʦ ʧʘʣʠʚʘ. 

 

ʊʘʙʣʠʮʷ 6.1 ï ʈʽʚʥʽ ʚʠʢʠʜʽʚ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʚ ʘʪʤʦʩʬʝʨʫ ʧʨʠ 

ʩʧʘʣʶʚʘʥʥʽ ʨʽʟʥʠʭ ʚʠʜʽʚ ʧʘʣʠʚʘ 

ɺʠʜ ʧʘʣʠʚʘ 

ɺʠʢʠʜʠ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʚ ʘʪʤʦʩʬʝʨʥʝ ʧʦʚʽʪʨʷ ʙʝʟ ʩʠʩʪʝʤ 

ʦʯʠʱʝʥʥʷ, ʪʦʥʥ ʥʘ 1 ʪʠʩ. ʪʦʥʥ ʥʘʪ. ʧʘʣʠʚʘ 

ʉʆ2 Nʆ2 SO2 
ʊʚʝʨʜʽ ʯʘʩʪʠʥʢʠ(ʧʠʣ 

ʥʝʦʨʛ.) 
ʈɸɿʆʄ 

ʇʨʠʨʦʜʥʠʡ ʛʘʟ  1,18  3,52  0,00  0,00  4,70 

ɼʨʝʚʥʽ ʙʨʠʢʝʪʠ, 

ʧʝʣʝʪʠ 
4,68  9,31  0,28  4,11  17,69 

ɼʝʨʝʚʠʥʘ 

ʜʨʦʚ'ʷʥʘ  
4,9  9,4  0,3  4,3  18,9 

ʊʠʨʩʘ ʜʝʨʝʚʥʘ  5,0  9,6  0,5  5,0  20,0 

ɼʝʨʝʚʥʽ ʚʜ̔ʭʦʜʠ, 

ʦʙʨ̔ ʟʢʠ  
5,2  9,9  0,4  5,2  20,7 

ʐʚʠʜʢʦʟʨʦʩʪʘʶʯʘ 

ʜʝʨʝʚʠʥʘ 
4,8  9,5  0,0  8,4  22,7 

ʊʨʩ̔ʢʘ, ʩʫʯʢʠ, 

ʢʦʨʘ  
5,6  11,4  0,8  13,4  31,3 

ʄʘʟʫʪ  5,20  5,20  35,30  0,30  45,90 

ɹʨʠʢʝʪ ʪʦʨʬ'ʷʥʠʡ  8,04  26,81  3,00  13,02  50,87 

ʂʘʤ'ʷʥʝ ʚʫʛʽʣʣʷ  9,58  63,56  9,20  65,32  147,66 

 

ʇʦʙʫʪʦʚʽ ʚʽʜʭʦʜʠ ï ʮʝ ʟʘʣʠʰʢʠ ʨʝʯʦʚʠʥ ʽ ʧʨʝʜʤʝʪʽʚ, ʷʢʽ ʫʪʚʦʨʶʶʪʴʩʷ ʚ 

ʨʝʟʫʣʴʪʘʪʽ ʧʦʙʫʪʦʚʦʾ ʪʘ ʛʦʩʧʦʜʘʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʣʶʜʠʥʠ ʽ ʷʢʽ ʥʝ ʤʦʞʫʪʴ ʙʫʪʠ 

ʚʠʢʦʨʠʩʪʘʥʽ ʥʘ ʤʽʩʮʽ ʫʪʚʦʨʝʥʥʷ, ʘ ʾʭ ʥʘʢʦʧʠʯʝʥʥʷ ʽ ʟʙʝʨʽʛʘʥʥʷ ʧʦʨʫʰʫʶʪʴ 

ʩʘʥʽʪʘʨʥʠʡ ʩʪʘʥ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 
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ʇʦʙʫʪʦʚʽ ʚʽʜʭʦʜʠ ʤʦʞʫʪʴ ʙʫʪʠ: 

ï ʈʽʜʢʽ ï ʥʝʯʠʩʪʦʪʠ, ʧʦʤʠʾ, ʩʪʽʯʥʽ ʚʦʜʠ 

ï ʊʚʝʨʜʽ ï ʩʤʽʪʪʷ (ʧʦʙʫʪʦʚʽ ʚʽʜʭʦʜʠ), ʢʫʭʦʥʥʽ ʚʽʜʭʦʜʠ, ʟʦʢʨʝʤʘ ʧʘʧʽʨ, ʢʘʨʪʦʥ, 

ʩʢʣʦ, ʧʣʘʩʪʤʘʩʘ, ʧʨʦʜʫʢʪʠ ʭʘʨʯʫʚʘʥʥʷ. 

ʉʝʨʝʜ ʦʩʥʦʚʥʠʭ ʛʝʥʝʨʘʪʦʨʽʚ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʤʦʞʥʘ 

ʚʠʜʽʣʠʪʠ ʢʦʤʧôʶʪʝʨʥʫ ʪʝʭʥʽʢʫ. ɹʽʣʴʰʘ ʯʘʩʪʠʥʘ ʪʝʭʥʽʢʠ ʧʨʘʮʶʻ ʧʨʦʪʷʛʦʤ ʨʦʙʦʯʦʛʦ 

ʜʥʷ, ʪʦʙʪʦ, ʧʦʨʷʜʢʘ 8 ʛʦʜʠʥ, ʯʘʩʪʠʥʘ ʥʝ ʚʠʤʠʢʘʻʪʴʩʷ ʚʟʘʛʘʣʽ (ʩʝʨʚʝʨʠ, ʪʦʱʦ). ɺ 

ʙʽʣʴʰʦʩʪʽ ʩʚʦʾʡ, ʣʶʜʠ ʩʪʠʢʘʶʪʴʩʷ ʟ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʚʽʜ ʢʦʤʧôʶʪʝʨʥʠʭ ʧʨʦʮʝʩʦʨʽʚ 

ʪʘ ʤʦʥʽʪʦʨʽʚ. ʊʘʢʦʞ ʜʞʝʨʝʣʦʤ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʻ ʤʽʢʨʦʭʚʠʣʴʦʚʽ 

ʧʝʯʽ, ʷʢʘ ʤʦʞʫʪʴ ʙʫʪʠ ʥʘ ʢʫʭʥʷʭ ʚ ʦʬʽʩʽ. ʉʝʨʝʜ ʥʝʛʘʪʠʚʥʠʭ ʥʘʩʣʽʜʢʽʚ ʚʧʣʠʚʫ 

ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʥʘ ʦʨʛʘʥʽʟʤ ʣʶʜʠʥʠ ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ ʛʦʣʦʚʥʠʡ 

ʙʽʣʴ, ʧʦʨʫʰʝʥʥʷ ʩʥʫ, ʧʝʨʝʚʪʦʤʫ. 

 

6.2   ʈʦʟʨʦʙʢʘ ʟʘʭʦʜʽʚ ʱʦʜʦ ʟʤʝʥʰʝʥʥʷ ʟʘʙʨʫʜʥʝʥʥʷ  

 

ʇʦʚʥʽʩʪʶ ʚʠʢʣʶʯʠʪʠ ʟʘʙʨʫʜʥʝʥʥʷ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚʢʨʘʡ 

ʩʢʣʘʜʥʦ, ʪʦʤʫ ʥʝʦʙʭʽʜʥʦ ʚʠʨʦʙʠʪʠ ʟʘʭʦʜʠ ʱʦʜʦ ʟʤʝʥʰʝʥʥʷ ʪʘʢʦʛʦ ʚʧʣʠʚʫ. ʄʦʞʥʘ 

ʚʠʦʢʨʝʤʠʪʠ ʥʘʩʪʫʧʥʠʡ ʧʝʨʝʣʽʢ ʟʘʭʦʜʽʚ: 

ï ɺʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʨʠʨʦʜʥʠʡ ʛʘʟ ʜʣʷ ʦʧʘʣʝʥʥʷ ʪʘ ʦʙʽʛʨʽʚʫ ʧʨʠʤʽʱʝʥʴ. 

ʊʘʢʠʤʠ ʯʠʥʦʤ ʚʜʘʩʪʴʩʷ ʟʤʝʥʰʠʪʠ ʚʧʣʠʚ ʰʢʽʜʣʠʚʠʭ ʚʠʢʠʜʽʚ, ʘʜʞʝ ʧʦʨʽʚʥʷʥʥʷ, 

ʧʨʦʚʝʜʝʥʝ ʫ ʪʘʙʣʠʮʽ 6.1 ʧʦʢʘʟʘʣʦ, ʱʦ ʜʣʷ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʫ ʧʦʢʘʟʥʠʢʠ ʻ 

ʥʘʡʥʠʞʯʠʤʠ. ɸʣʝ ʩʣʽʜ ʟʚʘʞʘʪʠ ʥʘ ʪʝ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʫ ʤʦʞʝ ʥʝ 

ʙʫʪʠ ʦʧʪʠʤʘʣʴʥʠʤ ʟ ʪʦʯʢʠ ʟʦʨʫ ʝʢʦʥʦʤʽʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ. 

ï ʈʘʮʽʦʥʘʣʽʟʫʚʘʪʠ ʧʨʦʮʝʩ ʧʦʟʙʘʚʣʝʥʥʷ ʚʽʜ ʧʦʙʫʪʦʚʠʭ ʚʽʜʭʦʜʽʚ. ɺʽʜʧʨʘʚʣʷʪʠ 

ʚʪʦʨʠʥʥʫ ʩʠʨʦʚʠʥʫ ʥʘ ʧʝʨʝʨʦʙʢʫ, ʘ ʜʝʷʢʽ ʧʦʙʫʪʦʚʽ ʚʽʜʭʦʜʠ, ʱʦ ʧʝʨʝʜʙʘʯʘʶʪʴ 

ʙʝʟʧʝʯʥʫ ʫʪʠʣʽʟʘʮʽʶ ʰʣʷʭʦʤ ʩʧʘʣʶʚʘʥʥʷ, ï ʥʘ ʩʧʘʣʝʥʥʷ ʜʣʷ ʦʪʨʠʤʘʥʥʷ 

ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ. ɿʤʝʥʰʠʪʠ ʢʽʣʴʢʽʩʪʴ ʧʣʘʩʪʤʘʩ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʫʧʘʢʦʚʢʠ 

ʥʘ ʢʦʨʠʩʪʴ ʪʘʢʦʾ ʪʘʨʠ ʪʘ ʫʧʘʢʦʚʢʠ, ʱʦ ʧʝʨʝʜʙʘʯʘʻ ʧʦʚʪʦʨʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ. 

ï ɿʤʝʥʰʠʪʠ ʨʽʚʝʥʴ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʛʦ ʚʧʣʠʚʫ ʪʘ ʫʙʝʟʧʝʯʠʪʠ ʩʝʙʝ ʚʽʜ ʪʘʢʦʛʦ 

ʚʧʣʠʚʫ. ʎʴʦʛʦ ʤʦʞʥʘ ʜʦʩʷʛʪʠ ʟʘ ʨʘʭʫʥʦʢ ʩʚʦʻʯʘʩʥʦʛʦ ʚʠʤʠʢʘʥʥʷ ʥʝ ʧʦʪʨʽʙʥʠʭ ʜʣʷ 
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ʧʦʜʘʣʴʰʦʾ ʨʦʙʦʪʠ ʝʣʝʢʪʨʦʧʨʠʣʘʜʽʚ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʝʨʝʨʚ ʧʽʜ ʯʘʩ ʨʦʙʦʪʠ ʟ 

ʢʦʤʧôʶʪʝʨʦʤ ʪʘ ʽʥʰʠʤʠ ʝʣʝʢʪʨʦʧʨʠʣʘʜʘʤʠ. 
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ɺʀʉʅʆɺʂʀ 

 

 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʢʚʘʣʽʬʽʢʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʙʫʣʦ ʧʽʜʚʠʱʝʥʦ ʜʦʩʪʦʚʽʨʥʽʩʪʴ 

ʦʮʽʥʶʚʘʥʥʷ ʨʦʟʤʽʨʫ ʩʝʨʚʝʨʥʠʭ ʟʘʩʪʦʩʫʥʢʽʚ, ʱʦ ʩʪʚʦʨʶʶʪʴʩʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʬʨʝʡʤʚʦʨʢʫ NestJS, ʟʘ ʨʘʭʫʥʦʢ ʧʦʙʫʜʦʚʠ ʥʝʣʽʥʽʡʥʦʾ ʨʝʛʨʝʩʽʡʥʦʾ ʤʦʜʝʣʽ. 

ɺ ʧʨʦʮʝʩʽ ʨʦʙʦʪʠ ʙʫʣʦ ʜʦʩʷʛʥʫʪʦ ʥʘʩʪʫʧʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ: 

ï ɼʦʩʣʽʜʞʝʥʦ ʽʩʥʫʶʯ ̔ʨʝʛʨʝʩʽʡʥʽ ʤʦʜʝʣʽ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʨʦʟʤʽʨʫ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʤʦʚ ʧʨʦʛʨʘʤʫʚʘʥʥʷ Java, PHP, ʬʨʝʡʤʚʦʨʢʽʚ ʤʦʚʠ PHP. ʋ 

ʟʥʘʡʜʝʥʠʭ ʨʦʙʦʪʘʭ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʨʽʟʥʽ ʥʘʙʦʨʠ ʤʝʪʨʠʢ ʜʣʷ ʧʦʙʫʜʦʚʠ ʤʦʜʝʣʝʡ. 

ʄʦʜʝʣʝʡ ʩʘʤʝ ʜʣʷ ʤʦʚʠ JavaScript ʪʘ ʾʾ ʬʨʝʡʤʚʦʨʢʽʚ ʜʣʷ ʩʝʨʚʝʨʥʦʾ ʯʘʩʪʠʥʠ ʥʝ ʙʫʣʦ 

ʟʥʘʡʜʝʥʦ. 

ï ʇʨʦʚʝʜʝʥʦ ʧʦʰʫʢ ʧʨʦʝʢʪʽʚ, ʷʢʽ ʙʫʣʦ ʩʪʚʦʨʝʥʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʬʨʝʡʤʚʦʨʢʫ 

NestJS. ʇʦʰʫʢ ʧʨʦʚʦʜʠʚʩʷ ʩʝʨʝʜ ʧʨʦʝʢʪʽʚ ʟ ʚʽʜʢʨʠʪʠʤ ʢʦʜʦʤ ʥʘ ʩʘʡʪʽ GitHub. ɼʣʷ 

ʟʙʦʨʫ ʤʝʪʨʠʢ ʚʠʢʦʨʠʩʪʘʥʦ ʧʣʘʪʬʦʨʤʫ ʟ ʚʽʜʢʨʠʪʠʤ ʢʦʜʦʤ SonarQube.  

ï ʇʨʦʚʝʜʝʥʦ ʧʝʨʝʚʽʨʢʫ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ ʥʘ ʚʠʢʠʜʠ. ʇʝʨʝʚʽʨʢʘ ʧʦʢʘʟʘʣʘ 

ʥʝʛʘʫʩʽʚʩʴʢʠʡ ʨʦʟʧʦʜʽʣ ʜʘʥʠʭ, ʪʦʤʫ ʜʣʷ ʫʩʫʥʝʥʥʷ ʚʠʢʠʜʽʚ ʙʫʣʦ ʟʘʩʪʦʩʦʚʘʥʦ ʤʝʪʦʜ, 

ʱʦ ʟʘʩʥʦʚʘʥʠʡ ʥʘ ʥʦʨʤʘʣʽʟʫʶʯʠʭ ʧʝʨʝʪʚʦʨʝʥʥʷʭ ʪʘ ʨʦʟʨʘʭʫʥʢʫ ʢʚʘʜʨʘʪʫ ʚʽʜʩʪʘʥʽ 

ʄʘʭʘʣʘʥʦʙʽʩʘ. 

ï ʇʦʙʫʜʦʚʘʥʦ ʜʚʦʭʬʘʢʪʦʨʥʫ ʥʝʣʽʥʽʡʥʫ ʨʝʛʨʝʩʽʡʥʫ ʤʦʜʝʣʴ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ 

ʨʦʟʤʽʨʫ ʩʝʨʚʝʨʥʠʭ ʟʘʩʪʦʩʫʥʢʽʚ, ʱʦ ʩʪʚʦʨʶʶʪʴʩʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʬʨʝʡʤʚʦʨʢʫ 

NestJS. ʆʪʨʠʤʘʥʘ ʥʝʣʽʥʽʡʥʘ ʤʦʜʝʣʴ ʤʘʻ ʚʠʩʦʢʽ ʦʮʽʥʢʠ ʷʢʦʩʪʽ Ὑ, ὓὓὙὉ ʪʘ 

ὖὙὉὈπȟςυ. 

ï ʇʦʙʫʜʦʚʘʥʦ ʣʽʥʽʡʥʫ ʜʚʦʭʬʘʢʪʦʨʥʫ ʨʝʛʨʝʩʽʡʥʫ ʤʦʜʝʣʴ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ 

ʨʦʟʤʽʨʫ ʩʝʨʚʝʨʥʠʭ ʟʘʩʪʦʩʫʥʢʽʚ, ʱʦ ʩʪʚʦʨʶʶʪʴʩʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʬʨʝʡʤʚʦʨʢʫ 

NestJS, ʟ ʤʝʪʦʶ ʾʾ ʧʦʨʽʚʥʷʥʥʷ ʟ ʥʝʣʽʥʽʡʥʦʾ ʤʦʜʝʣʣʶ. ʆʪʨʠʤʘʥʘ ʤʦʜʝʣʴ ʪʝʞ ʤʘʻ 

ʚʠʩʦʢʽ ʦʮʽʥʢʠ ʷʢʦʩʪʽ ʟ ʜʝʱʦ ʤʝʥʰʠʤ ʧʦʢʘʟʥʠʢʦʤ ὖὙὉὈπȟςυ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʥʝʣʽʥʽʡʥʦʶ ʨʝʛʨʝʩʽʡʥʦʶ ʤʦʜʝʣʣʶ. 

ï ʇʨʦʚʝʜʝʥʦ ʨʦʟʨʘʭʫʥʦʢ ʜʦʚʽʨʯʠʭ ʽʥʪʝʨʚʘʣʽʚ ʪʘ ʽʥʪʝʨʚʘʣʽʚ ʧʝʨʝʜʙʘʯʝʥʥʷ 

ʣʽʥʽʡʥʦʾ ʪʘ ʥʝʣʽʥʽʡʥʦʾ ʨʝʛʨʝʩʽʡʥʠʭ ʤʦʜʝʣʝʡ. ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʧʦʢʘʟʫʶʪʴ, ʱʦ 
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ʜʣʷ 64% ʜʘʥʠʭ ʦʪʨʠʤʘʥʦ ʤʝʥʰʽ ʰʠʨʠʥʠ ʷʢ ʜʦʚʽʨʯʠʭ ʽʥʪʝʨʚʘʣʽʚ, ʪʘʢ ʡ ʽʥʪʝʨʚʘʣʽʚ 

ʧʝʨʝʜʙʘʯʝʥʥʷ. 

ï ʇʦʙʫʜʦʚʘʥʦ ʥʝʣʽʥʽʡʥʫ ʦʜʥʦʬʘʢʪʦʨʥʫ ʨʝʛʨʝʩʽʡʥʫ ʤʦʜʝʣʴ, ʚ ʷʢʽʡ 

ʧʨʝʜʠʢʪʦʨʦʤ ʚʠʩʪʫʧʘʻ ʢʽʣʴʢʽʩʪʴ ʢʣʘʩʽʚ. ʎʶ ʤʦʜʝʣʴ ʧʦʨʽʚʥʷʥʦ ʟ ʥʝʣʽʥʽʡʥʦʶ 

ʦʜʥʦʬʘʢʪʦʨʥʦʶ ʤʦʜʝʣʣʶ ʜʣʷ ʤʦʚʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ Java. ʇʦʨʽʚʥʷʥʥʷ ʧʦʢʘʟʘʣʦ 

ʧʦʛʘʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʷʢʦʩʪʽ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʤʦʜʝʣʽ ʤʦʚʠ Java, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʙʫʜʫʚʘʪʠ ʤʦʜʝʣʽ ʧʽʜ ʢʦʥʢʨʝʪʥʫ ʤʦʚʫ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʯʠ ʬʨʝʡʤʚʦʨʢ. 

ï ɺʠʢʦʥʘʥʦ ʨʦʟʨʦʙʢʫ ʧʨʦʝʢʪʫ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ 

ʨʦʟʤʽʨʫ ʩʝʨʚʝʨʥʠʭ ʟʘʩʪʦʩʫʥʢʽʚ, ʱʦ ʩʪʚʦʨʶʶʪʴʩʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʬʨʝʡʤʚʦʨʢʫ 

NestJS. ʈʦʟʨʦʙʣʝʥʠʡ ʟʘʩʪʦʩʫʥʦʢ ʧʨʦʡʰʦʚ  ʪʝʩʪʫʚʘʥʥʷ ʫʩʧʽʰʥʦ ʪʘ ʧʦʚʥʽʩʪʶ 

ʚʽʜʧʦʚʽʜʘʻ ʚʠʩʫʥʫʪʠʤ ʚʠʤʦʛʘʤ. 

ï ɺʠʢʦʥʘʥʦ ʨʦʟʨʘʭʫʥʦʢ ʝʢʦʥʦʤʽʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʽʜ ʨʦʟʨʦʙʢʠ ʪʘ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʨʦʟʤʽʨʫ ʩʝʨʚʝʨʥʠʭ 

ʟʘʩʪʦʩʫʥʢʽʚ, ʱʦ ʩʪʚʦʨʶʶʪʴʩʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʬʨʝʡʤʚʦʨʢʫ NestJS. ʈʦʟʨʘʭʫʥʢʠ 

ʟʘʩʚʽʜʯʠʣʠ ʜʦʮʽʣʴʥʽʩʪʴ ʨʦʟʨʦʙʢʠ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʛʨʘʤʠ. 

ï ʈʦʟʨʦʙʣʝʥʦ ʨʦʟʜʽʣʠ ʟ ʦʭʦʨʦʥʠ ʧʨʘʮʽ ʪʘ ʦʭʦʨʦʥʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

  



71 

 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

 

 

1. Trendowicz A., Jeffery R. Software project effort estimation. foundations and 

best practice guidelines for success. Springer International Publishing, 2014. 491 p. DOI: 

https://doi.org/10.1007/978-3-319-03629-8.  

2. Boehm B. W. Software engineering economics. Englewood Cliffs, NJ: Prentice 

Hall. 1981. 768 p. 

3. H. B. K. Tan, Y. Zhao, H. Zhang. Estimating LOC for information systems from 

their conceptual data models. Proceedings of the 28th International Conference on 

Software Engineering (ICSE '06). May 20-28, 2006. Shanghai, China, 2016. P. 321ï330. 

4. H. B. K. Tan, Y. Zhao, H. Zhang. Conceptual data model-based software size 

estimation for information systems. Transactions on Software Engineering and 

Methodology. 2009. Vol. 19, Issue 2, Article No. 4. 

5. ʇʨʠʭʦʜʴʢʦ ʉ. ɹ., ʇʨʠʭʦʜʴʢʦ ɸ. ʉ., ʐʫʪʢʦ ɯ. ʉ. ʅʝʣʽʥʽʡʥʽ ʨʝʛʨʝʩʽʡʥʽ ʤʦʜʝʣʽ 

ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʢʽʣʴʢʦʩʪʽ ʩʪʨʦʢ ʢʦʜʫ web ʟʘʩʪʦʩʫʥʢʽʚ, ʱʦ ʩʪʚʦʨʶʶʪʴʩʷ ʟʘ 

ʜʦʧʦʤʦʛʦʶ PHP-ʬʨʝʡʤʚʦʨʢʽʚ. ɯʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ: ʤʦʜʝʣʽ, ʘʣʛʦʨʠʪʤʠ, 

ʩʠʩʪʝʤʠ : ʟʙ. ʪʝʟ II ʚʩʝʫʢʨʘʾʥʩʴʢʦʾ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ ʽʥʪʝʨʥʝʪ ʢʦʥʬʝʨʝʥʮʽʾ, 26-28 

ʞʦʚʪʥʷ. 2021 ʨ. ʉ 11ï12. 

6. ɺʦʨʦʥʘ ʄ. ɺ., ʇʨʠʭʦʜʴʢʦ ɸ. ʉ., ʐʫʪʢʦ ɯ. ʉ. ʊʨʴʦʭʬʘʢʪʦʨʥʽ ʥʝʣʽʥʽʡʥʽ 

ʨʝʛʨʝʩʽʡʥʽ ʤʦʜʝʣʽ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʨʦʟʤʽʨʫ web-ʟʘʩʪʦʩʫʥʢʽʚ, ʱʦ ʩʪʚʦʨʶʶʪʴʩʷ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ php ʬʨʝʡʤʚʦʨʢʽʚ. ɯʥʬʦʨʤʘʪʠʢʘ, ʽʥʬʦʨʤʘʮʽʡʥʽ ʩʠʩʪʝʤʠ ʪʘ 

ʪʝʭʥʦʣʦʛʽʾ : ʟʙ. ʪʝʟ ʜʦʧʦʚʽʜʝʡ ʚʽʩʽʤʥʘʜʮʷʪʦʾ ʚʩʝʫʢʨʘʾʥʩʴʢʦʾ ʢʦʥʬʝʨʝʥʮʽʾ ʩʪʫʜʝʥʪʽʚ ʽ 

ʤʦʣʦʜʠʭ ʥʘʫʢʦʚʮʽʚ. ʆʜʝʩʘ, 23 ʢʚʽʪʥʷ 2021 ʨ. ʆʜʝʩʘ, 2021. ʉ. 111ï113. 

7. ʇʨʠʭʦʜʴʢʦ ʉ. ɹ., ʇʨʠʭʦʜʴʢʦ ʅ. ɺ., ɺʦʨʦʥʘ ʄ. ɺ., ɹʻʣʦʚʦʣ ɯ. ʆ. ʅʝʣʽʥʽʡʥʘ 

ʨʝʛʨʝʩʽʡʥʘ ʤʦʜʝʣʴ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʨʦʟʤʽʨʫ Web-ʟʘʩʪʦʩʫʥʢʽʚ, ʱʦ ʩʪʚʦʨʶʶʪʴʩʷ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʬʨʝʡʤʚʦʨʢʫ Laravel. ɯʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʢʦʤʧôʶʪʝʨʥʘ 

ʽʥʞʝʥʝʨʽʷ. 2021. ʊ. 50, ̄ 1. ʉ. 115ï121. 



72 

 

8.  ʇʨʠʭʦʜʴʢʦ ʉ. ɹ., ʇʨʠʭʦʜʴʢʦ ʅ. ɺ., ʌʘʨʽʦʥʦʚʘ ʊ. ɸ., ɺʦʨʦʥʘ ʄ. ɺ. 

ʊʨʴʦʭʬʘʢʪʦʨʥʘ ʥʝʣʽʥʽʡʥʘ ʨʝʛʨʝʩʽʡʥʘ ʤʦʜʝʣʴ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʨʦʟʤʽʨʫ Php 

ʟʘʩʪʦʩʫʥʢʽʚ ʟ ʚʽʜʢʨʠʪʠʤ ʢʦʜʦʤ. ɺʯʝʥʽ ʟʘʧʠʩʢʠ ʊʘʚʨʽʡʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ɺ. ɯ. ɺʝʨʥʘʜʩʴʢʦʛʦ. ʉʝʨʽʷ: ʊʝʭʥʽʯʥʽ ʥʘʫʢʠ. 2020. ˉ 4 (56). ʉ. 124ï

131. 

9. Vorona M. V. Comparison o f the evaluation results of the size of open source 

php-based apps by nonlinear regression models. German International Journal of 

Modern Science. 2021. ˉ6. P 43ï47. 

10. ʃʘʪʘʥʩʴʢʘ ʃ. ʆ., ɹʨʠʥʟʝʡ ʆ. ɸ. ʅɽʃɯʅɯʁʅɸ ʈɽɻʈɽʉɯʁʅɸ ʄʆɼɽʃʔ 

ɼʃʗ ʆʎɯʅʖɺɸʅʅʗ ʈʆɿʄɯʈʋ ʉɽʈɺɽʈʅʀʍ ɿɸʉʊʆʉʋʅʂɯɺ, ʑʆ 

ʉʊɺʆʈʖʖʊʔʉʗ ɿ ɺʀʂʆʈʀʉʊɸʅʅʗʄ ʌʈɽʁʄɺʆʈʂʋ NESTJS. ɯʥʬʦʨʤʘʮʽʡʥʽ 

ʪʝʭʥʦʣʦʛʽʾ: ʤʦʜʝʣʽ, ʘʣʛʦʨʠʪʤʠ, ʩʠʩʪʝʤʠ : ʟʙ. ʪʝʟ III ʚʩʝʫʢʨʘʾʥʩʴʢʦʾ ʥʘʫʢʦʚʦ-

ʧʨʘʢʪʠʯʥʦʾ ʽʥʪʝʨʥʝʪ ʢʦʥʬʝʨʝʥʮʽʾ, 26-28 ʞʦʚʪʥʷ. 2022 ʨ. ʉ 8ï10. 

11. ʄʘʢʘʨʦʚʘ ʃ. ʄ., ʇʨʠʭʦʜʴʢʦ ʅ. ɺ., ʂʫʜʽʥ ʆ. ʆ. ʇʦʙʫʜʦʚʘ ʥʝʣʽʥʽʡʥʦʾ 

ʨʝʛʨʝʩʽʡʥʦʾ ʤʦʜʝʣʽ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʨʦʟʤʽʨʫ ʚʝʙ-ʜʦʜʘʪʢʽʚ, ʨʝʘʣʽʟʦʚʘʥʠʭ ʤʦʚʦʶ Java. 

ɺʽʩʥʠʢ ʍʝʨʩʦʥʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʪʝʭʥʽʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ. 2019. ˉ2 (69). ʉ. 

145ï153. 

12. Montgomery D.C., Peck E. A., Vining G. G. Introduction to Linear Regression 

Analysis : Wiley, 2021. 702 p. 

13. Prykhodko S. B., Prykhodko N. V. Constructing the non-linear regression 

models on the basis of multivariate normalizing transformations. Electronic modeling. 

2018. ʊ.40. ˉ 6. ʉ. 99ï108. 

14. 15 ʢʦʤʧʘʥʽʡ, ʷʢʽ ʫʩʧʽʰʥʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ Node.js ʫ 2021 ʨʦʮʽ 

[ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] // ʈʝʞʠʤ ʜʦʩʪʫʧʫ : URL: https://www.trio.dev/blog/companies-

use-node-js (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ: 10.09.2022). 

15. ʇʦʢʘʟʥʠʢʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʝʨʚʝʨʥʠʭ ʬʨʝʡʤʚʦʨʢʽʚ ʪʘ ʟʘʮʽʢʘʚʣʝʥʦʩʪʽ ʩʝʨʝʜ 

ʟʘʮʽʢʘʚʣʝʥʠʭ ʦʩʽʙ [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] // ʈʝʞʠʤ ʜʦʩʪʫʧʫ : URL: 

https://2020.stateofjs.com/en-US/technologies/back-end-frameworks/ (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ: 

10.09.2022). 

https://www.trio.dev/blog/companies-use-node-js
https://www.trio.dev/blog/companies-use-node-js
https://2020.stateofjs.com/en-US/technologies/back-end-frameworks/


73 

 

16. ʅʘʡʧʦʧʫʣʷʨʥʽʰʽ ʙʝʢʝʥʜ-ʬʨʝʡʤʚʦʨʢʠ ï 2012/2022 [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. 

// ʈʝʞʠʤ ʜʦʩʪʫʧʫ : URL: https://statisticsanddata.org/data/most-popular-backend-

frameworks-2012-2022/  (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ: 10.09.2022). 

17. Frost J. Regression Analysis: An intuitive guide for using and interpreting 

linear models.by Example. Statistics by Jim Publishing, 2020. 355 p. 

18. Prykhodko S. B., Prykhodko N. V., Makarova L. M., Pugachenko K. M. 

Detecting Outliers in Multivariate Non-Gaussian Data on the basis of Normalizing 

Transformations. Proceedings of the 2017 IEEE First Ukraine Conference on Electrical 

and Computer Engineering (UKRCON) : çCelebrating 25 Years of IEEE Ukraine 

Sectionè. Kyiv, Ukraine, May 29-June 2. Kyiv, 2017. P. 846ï849. 

19. Prykhodko S. B., Prykhodko N. V., Makarova L. M. Pukhalevych A. V. 

Application of the Squared Mahalanobis Distance for Detecting Outliers in Multivariate 

Non-Gaussian Data. Proceedings of 14th International Conference on Advanced Trends 

in Radioelectronics, Telecommunications and Computer Engineering (TCSET) : Lviv-

Slavske, Ukraine, February 20ï24. Lviv-Slavske, 2018. P. 962ï965. 

20. Arkes J. Regression Analysis: A practical introduction. Taylor & Francis 

Group. 2019. 342 p. 

21. ʇʨʠʭʦʜʴʢʦ ʉ. ɹ., ʄʘʢʘʨʦʚʘ ʃ. ʄ., ʇʫʛʘʯʝʥʢʦ ʂ. ʉ. ʄʝʪʦʜʠʯʥʽ ʚʢʘʟʽʚʢʠ ʪʘ 

ʟʘʚʜʘʥʥʷ ʜʦ ʚʠʢʦʥʘʥʥʷ ʣʘʙʦʨʘʪʦʨʥʠʭ ʨʦʙʽʪ ʟ ʜʠʩʮʠʧʣʽʥʠ "ʆʙʨʦʙʢʘ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ ʥʘ ʢʦʤʧ`ʶʪʝʨʽ". ʄʠʢʦʣʘʾʚ : ʅʋʂ, 2018. 76 c. 

22. Prykhodko S. B., Prykhodko N. V. Mathematical Modeling of Non-Gaussian 

Dependent Random Variables by Nonlinear Regression Models Based on the Multivariate 

Normalizing Transformations. Mathematical Modeling and Simulation of Systems 

(MODS'2020). MODS 2020. Advances in Intelligent Systems and Computing. 2020. Vol. 

1265. P. 166ï174. 

23. Foss T. A, Stensrud E., Kitchenham B., Myrtveit I. Simulation study of the 

model evaluation criterion MMRE. IEEE Transactions on software engineering. 2003. 

Vol. 11 (29). P. 985ï995. 

  

https://statisticsanddata.org/data/most-popular-backend-frameworks-2012-2022/
https://statisticsanddata.org/data/most-popular-backend-frameworks-2012-2022/


74 

 

ɼʆɼɸʊʆʂ ɸ ï ʊɽʍʅɯʏʅɽ ɿɸɺɼɸʅʅʗ 

 

 

ɺʩʪʫʧ 

ʅʘʡʤʝʥʫʚʘʥʥʷ ʧʨʦʛʨʘʤʠ: çNestJS KLOC estimationè. 

 

1 ʇʽʜʩʪʘʚʠ ʜʣʷ ʨʦʟʨʦʙʢʠ 

ʇʽʜʩʪʘʚʦʶ ʜʣʷ ʨʦʟʨʦʙʢʠ ʻ ʥʘʢʘʟ ʥʘ ʟʘʪʚʝʨʜʞʝʥʥʷ ʪʝʤ ʢʚʘʣʽʬʽʢʘʮʽʡʥʠʭ ʨʦʙʽʪ 

ʤʘʛʽʩʪʨʽʚ. 

 

2 ʇʨʠʟʥʘʯʝʥʥʷ ʨʦʟʨʦʙʢʠ 

2.1 ʌʫʥʢʮʽʦʥʘʣʴʥʝ  ʧʨʠʟʥʘʯʝʥʥʷ 

ʌʫʥʢʮʽʦʥʘʣʴʥʠʤ ʧʨʠʟʥʘʯʝʥʥʷʤ ʧʨʦʛʨʘʤʠ ʻ ʥʘʜʘʥʥʷ ʢʦʨʠʩʪʫʚʘʯʫ ʤʦʞʣʠʚʦʩʪʽ 

ʦʮʽʥʠʪʠ ʨʦʟʤʽʨ ʩʝʨʚʝʨʥʠʭ ʟʘʩʪʦʩʫʥʢʽʚ, ʱʦ ʩʪʚʦʨʶʶʪʴʩʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʬʨʝʡʤʚʦʨʢʫ NestJS. 

 

2.2 ɽʢʩʧʣʫʘʪʘʮʽʡʥʝ ʧʨʠʟʥʘʯʝʥʥʷ 

ʇʨʦʛʨʘʤʘ ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʝʢʩʧʣʫʘʪʘʮʽʾ ʥʘ ʧʝʨʩʦʥʘʣʴʥʠʭ ʢʦʤʧôʶʪʝʨʘʭ 

ʢʦʨʠʩʪʫʚʘʯʽʚ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʨʦʟʤʽʨʫ ʩʝʨʚʝʨʥʠʭ ʟʘʩʪʦʩʫʥʢʽʚ, ʱʦ ʩʪʚʦʨʶʶʪʴʩʷ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʬʨʝʡʤʚʦʨʢʫ NestJS. 

 

3 ɺʠʤʦʛʠ ʜʦ ʧʨʦʛʨʘʤʠ ʘʙʦ ʧʨʦʛʨʘʤʥʦʛʦ ʧʨʦʜʫʢʪʫ 

3.1 ɺʠʤʦʛʠ ʜʣʷ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

3.1.1 ɺʠʤʦʛʠ ʜʦ ʧʝʨʝʣʽʢʫ ʚʠʢʦʥʫʚʘʥʠʭ ʬʫʥʢʮʽʡ 

ʈʦʟʨʦʙʣʝʥʘ ʧʨʦʛʨʘʤʘ ʤʘʻ ʥʘʜʘʚʘʪʠ ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʥʫʚʘʪʠ ʥʘʩʪʫʧʥʽ ʬʫʥʢʮʽʾ: 

ï ʆʮʽʥʶʚʘʥʥʷ ʨʦʟʤʽʨʫ ʩʝʨʚʝʨʥʠʭ ʟʘʩʪʦʩʫʥʢʽʚ, ʱʦ ʩʪʚʦʨʶʶʪʴʩʷ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʬʨʝʡʤʚʦʨʢʫ NestJS, ʫ ʪʠʩʷʯʘʭ ʩʪʨʦʢ ʢʦʜʫ.  

ï ʆʮʽʥʶʚʘʥʥʷ ʜʦʚʽʨʯʦʛʦ ʽʥʪʝʨʚʘʣʫ ʟʥʘʯʝʥʥʷ ʨʦʟʤʽʨʫ ʩʝʨʚʝʨʥʠʭ ʟʘʩʪʦʩʫʥʢʽʚ, 

ʱʦ ʩʪʚʦʨʶʶʪʴʩʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʬʨʝʡʤʚʦʨʢʫ NestJS. 

ï ʆʮʽʥʶʚʘʥʥʷ ʽʥʪʝʨʚʘʣʫ ʧʝʨʝʜʙʘʯʝʥʥʷ ʟʥʘʯʝʥʥʷ ʨʦʟʤʽʨʫ ʩʝʨʚʝʨʥʠʭ 
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ʟʘʩʪʦʩʫʥʢʽʚ, ʱʦ ʩʪʚʦʨʶʶʪʴʩʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʬʨʝʡʤʚʦʨʢʫ NestJS. 

 

3.1.2 ɺʠʤʦʛʠ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʚʭʽʜʥʠʭ ʪʘ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ 

ɺʚʝʜʝʥʥʷ ʚʭʽʜʥʠʭ ʜʘʥʠʭ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʟʘʧʦʚʥʝʥʥʷ ʧʦʣʽʚ ʛʨʘʬʽʯʥʦʛʦ 

ʽʥʪʝʨʬʝʡʩʫ ʢʦʨʠʩʪʫʚʘʯʘ.  

ʈʝʟʫʣʴʪʘʪʠ ʚʠʚʦʜʷʪʴʩʷ ʫ ʚʽʜʧʦʚʽʜʥʽ ʧʦʣʷ ʛʨʘʬʽʯʥʦʛʦ ʽʥʪʝʨʬʝʡʩʫ ʢʦʨʠʩʪʫʚʘʯʘ. 

ɺʭʽʜʥʠʤʠ ʜʘʥʠʤʠ ʜʣʷ ʧʨʦʛʨʘʤʠ ʻ ʥʘʩʪʫʧʥʽ: ʢʽʣʴʢʽʩʪʴ ʢʣʘʩʽʚ, ʢʽʣʴʢʽʩʪʴ 

ʬʫʥʢʮʽʡ, ʜʦʚʽʨʯʘ ʡʤʦʚʽʨʥʽʩʪʴ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʦʮʽʥʶʚʘʥʥʷ 

ʂʽʣʴʢʽʩʪʴ ʢʣʘʩʽʚ ʪʘ ʢʽʣʴʢʽʩʪʴ ʬʫʥʢʮʽʡ ʩʝʨʚʝʨʥʦʛʦ ʟʘʩʪʦʩʫʥʢʫ ï ʮʝ ʥʘʪʫʨʘʣʴʥʽ 

ʯʠʩʣʘ, ʜʦʚʽʨʯʘ ʡʤʦʚʽʨʥʽʩʪʴ ï ʜʽʡʩʥʝ ʯʠʩʣʦ ʚʽʜ 0 ʜʦ 1. 

ɺʠʭʽʜʥʠʤʠ ʜʘʥʠʤʠ ʻ ʦʪʨʠʤʘʥʘ ʦʮʽʥʢʘ ʨʦʟʤʽʨʫ ʩʝʨʚʝʨʥʦʛʦ ʟʘʩʪʦʩʫʥʢʫ ʫ 

ʪʠʩʷʯʘʭ ʨʷʜʢʽʚ ʢʦʜʫ, ʦʮʽʥʢʠ ʜʦʚʽʨʯʦʛʦ ʽʥʪʝʨʚʘʣʫ ʪʘ ʽʥʪʝʨʚʘʣʫ ʧʝʨʝʜʙʘʯʝʥʥʷ, ʷʢʽ ʙʫʜʝ 

ʚʽʜʦʙʨʘʞʝʥʦ ʫ ʚʽʜʧʦʚʽʜʥʠʭ ʧʦʣʷʭ ʛʨʘʬʽʯʥʦʛʦ ʽʥʪʝʨʬʝʡʩʫ ʧʨʦʛʨʘʤʠ. 

 

3.2 ɺʠʤʦʛʠ ʜʦ ʥʘʜʽʡʥʦʩʪʽ 

ʅʘʜʽʡʥʝ (ʩʪʽʡʢʝ) ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʦʚʠʥʥʦ ʙʫʪʠ 

ʟʘʙʝʟʧʝʯʝʥʦ ʚʠʢʦʥʘʥʥʷʤ ʩʫʢʫʧʥʦʩʪʽ ʦʨʛʘʥʽʟʘʮʽʡʥʦ-ʪʝʭʥʽʯʥʠʭ ʟʘʭʦʜʽʚ, ʚʠʢʦʥʘʥʥʷʤ 

ʚʘʣʽʜʘʮʽʾ ʚʭʽʜʥʠʭ ʜʘʥʠʭ ʟʛʽʜʥʦ ʚʠʤʦʛ ʪʘ ʚʽʜʦʙʨʘʞʝʥʥʷ ʧʦʚʽʜʦʤʣʝʥʴ ʧʨʦ ʚʠʷʚʣʝʥʥʷ 

ʥʝʢʦʨʝʢʪʥʠʭ ʜʘʥʠʭ ʟ ʟʘʢʣʠʢʦʤ ʚʚʝʩʪʠ ʢʦʨʝʢʪʥʽ. 

 

3.3 ʋʤʦʚʠ ʝʢʩʧʣʫʘʪʘʮʽʾ 

ʂʣʽʤʘʪʠʯʥʽ ʫʤʦʚʠ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʧʨʠ ʷʢʠʭ ʧʦʚʠʥʥʽ ʟʘʙʝʟʧʝʯʫʚʘʪʠʩʷ ʟʘʜʘʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʧʦʚʠʥʥʽ ʟʘʜʦʚʦʣʴʥʷʪʠ ʚʠʤʦʛʘʤ, ʱʦ ʧʨʝʜ'ʷʚʣʷʶʪʴʩʷ ʜʦ ʪʝʭʥʽʯʥʠʭ 

ʟʘʩʦʙʽʚ ʚ ʯʘʩʪʠʥʽ ʫʤʦʚ ʾʭ ʝʢʩʧʣʫʘʪʘʮʽʾ. 

 

3.4 ɺʠʤʦʛʠ ʜʦ ʪʝʭʥʽʯʥʦʾ ʪʘ ʧʨʦʛʨʘʤʥʦʾ ʩʫʤʽʩʥʦʩʪʽ 

ʇʨʦʛʨʘʤʘ ʤʘʻ ʝʢʩʧʣʫʘʪʫʚʘʪʠʩʴ ʥʘ ʦʙʣʘʜʥʘʥʥʽ ʟ ʧʘʨʘʤʝʪʨʘʤʠ ʥʝ ʥʠʞʯʠʤʠ ʟʘ 

ʥʘʩʪʫʧʥʽ: 64-ʙʽʪʥʠʡ ʧʨʦʮʝʩʦʨ ʥʘ ʘʨʭʽʪʝʢʪʫʨʽ x86 ʘʙʦ ARM, ʦʧʝʨʘʪʠʚʥʘ ʧʘʤôʷʪʴ 2ɻʙ 

(1 ɻʙ ʤʽʥʽʤʫʤ), ʧʨʦʩʪʽʨ ʥʘ ʞʦʨʩʪʢʦʤʫ ʜʠʩʢʫ 100 ʄʙ ʤʽʥʽʤʫʤ. 
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ɼʣʷ ʟʘʧʫʩʢʫ ʪʘ ʧʦʜʘʣʴʰʦʾ ʨʦʙʦʪʠ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʝʦʙʭʽʜʥʘ 

ʦʧʝʨʘʮʽʡʥʘ ʩʠʩʪʝʤʘ Windows 7/8/10/11, Ubuntu 17/18/19/20.   

 

3.5 ɺʠʤʦʛʠ ʜʦ ʟʘʭʠʩʪʫ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʧʨʦʛʨʘʤ 

ɺʠʤʦʛʠ ʜʦ ʟʘʭʠʩʪʫ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʧʨʦʛʨʘʤ ʥʝ ʚʠʩʫʚʘʶʪʴʩʷ. 

 

3.6 ɺʠʤʦʛʠ ʜʦ ʤʘʨʢʫʚʘʥʥʷ ʪʘ ʫʧʘʢʦʚʢʠ 

ɺʠʤʦʛʠ ʜʦ ʤʘʨʢʫʚʘʥʥʷ ʪʘ ʫʧʘʢʦʚʢʠ ʥʝ ʚʠʩʫʚʘʶʪʴʩʷ. 

 

3.7 ɺʠʤʦʛʠ ʜʦ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʪʘ ʟʙʝʨʽʛʘʥʥʷ 

ɺʠʤʦʛʠ ʜʦ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʪʘ ʟʙʝʨʽʛʘʥʥʷ ʥʝ ʚʠʩʫʚʘʶʪʴʩʷ. 

 

4 ɺʠʤʦʛʠ ʜʦ ʧʨʦʛʨʘʤʥʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ 

ʉʢʣʘʜ ʧʨʦʛʨʘʤʥʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ ʤʘʻ ʚʢʣʶʯʘʪʠ ʚ ʩʝʙʝ: 

1) ʊʝʭʥʽʯʥʝ ʟʘʚʜʘʥʥʷ; 

2) ʇʨʦʛʨʘʤʫ ʪʘ ʤʝʪʦʜʠʢʫ ʚʠʧʨʦʙʫʚʘʥʴ; 

3) ɯʥʩʪʨʫʢʮʽʶ ʢʦʨʠʩʪʫʚʘʯʘ; 

4) ʆʧʠʩ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ; 

5) ʊʝʢʩʪ ʧʨʦʛʨʘʤʠ. 

 

5 ʊʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ 

ɽʢʦʥʦʤʽʯʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʽʜ ʚʧʨʦʚʘʜʞʝʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʫʣʘ 

ʨʦʟʨʘʭʦʚʘʥʘ ʫ ʨʦʟʜʽʣʽ 4. ɺʠʭʦʜʷʯʠ ʟ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ, ʚʧʨʦʚʘʜʞʝʥʥʷ ʜʘʥʦʛʦ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʻ ʜʦʮʽʣʴʥʠʤ, ʧʨʠʙʣʠʟʥʠʡ ʪʝʨʤʽʥ ʦʢʫʧʥʦʩʪʽ ï 4 ʤʽʩʷʮʽ. 

 

6 ʉʪʘʜʽʾ ʪʘ ʝʪʘʧʠ ʨʦʟʨʦʙʢʠ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʉʪʘʜʽʾ ʪʘ ʝʪʘʧʠ ʚʠʢʦʥʘʥʥʷ ʨʦʟʨʦʙʢʠ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʦʞʥʘ 

ʧʨʝʜʩʪʘʚʠʪʠ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ: 
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ʊʘʙʣʠʮʷ ɸ.1 ï ʉʪʘʜʽʾ ʪʘ ʝʪʘʧʠ ʨʦʟʨʦʙʢʠ 

ʉʪʘʜʽʾ ʨʦʟʨʦʙʢʠ ʅʘʟʚʘ ʝʪʘʧʫ ʊʝʨʤʽʥ ʚʠʢʦʥʘʥʥʷ 

ʊʝʭʥʽʯʥʝ ʟʘʚʜʘʥʥʷ 
ʈʦʟʨʦʙʢʘ ʪʝʭʥʽʯʥʦʛʦ ʟʘʚʜʘʥʥʷ 30.09.2022 

ɿʘʪʚʝʨʜʞʝʥʥʷ ʪʝʭʥʽʯʥʦʛʦ ʟʘʚʜʘʥʥʷ 10.10.2022 

ɽʩʢʽʟʥʠʡ ʧʨʦʝʢʪ 
ʈʦʟʨʦʙʢʘ ʝʩʢʽʟʥʦʛʦ ʧʨʦʝʢʪʫ 25.10.2022 

ɿʘʪʚʝʨʜʞʝʥʥʷ ʝʩʢʽʟʥʦʛʦ ʧʨʦʝʢʪʫ 01.11.2022 

ʊʝʭʥʽʯʥʠʡ ʧʨʦʝʢʪ 
ʈʦʟʨʦʙʢʘ ʪʝʭʥʽʯʥʦʛʦ ʧʨʦʝʢʪʫ 15.11.2022 

ɿʘʪʚʝʨʜʞʝʥʥʷ ʪʝʭʥʽʯʥʦʛʦ ʧʨʦʝʢʪʫ 30.11.2022 

ʈʦʙʦʯʠʡ ʧʨʦʝʢʪ 

ʈʦʟʨʦʙʢʘ ʧʨʦʛʨʘʤʠ 01.12.2022 

ʈʦʟʨʦʙʢʘ ʧʨʦʛʨʘʤʥʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ 14.12.2022 

ɺʠʧʨʦʙʫʚʘʥʥʷ ʧʨʦʛʨʘʤʠ 20.12.2022 

 

7 ʇʦʨʷʜʦʢ ʢʦʥʪʨʦʣʶ ʪʘ ʧʨʠʡʦʤʢʠ 

ʇʨʠʡʤʘʣʴʥʦ-ʟʜʘʚʘʣʴʥʽ ʨʦʙʦʪʠ ʤʘʶʪʴ ʧʨʦʚʦʜʠʪʠʩʴ ʧʽʜ ʥʘʛʣʷʜʦʤ ɿʘʤʦʚʥʠʢʘ 

ʘʙʦ ʫʧʦʚʥʦʚʘʞʝʥʦʾ ʥʠʤ ʦʩʦʙʠ. 

ʇʨʠʡʤʘʣʴʥʦ-ʟʜʘʚʘʣʴʥʽ ʚʠʧʨʦʙʫʚʘʥʥʷ ʧʦʚʠʥʥʽ ʧʨʦʚʦʜʠʪʠʩʴ ʟʛʽʜʥʦ ʜʦʢʫʤʝʥʪʫ 

çʇʨʦʛʨʘʤʘ ʪʘ ʤʝʪʦʜʠʢʘ ʚʠʧʨʦʙʫʚʘʥʴè, ʷʢʠʡ ʫʟʛʦʜʞʫʻʪʴʩʷ ʤʽʞ ʩʪʦʨʦʥʦʶ 

ʨʦʟʨʦʙʥʠʢʘ ʪʘ ʩʪʦʨʦʥʦʶ ʟʘʤʦʚʥʠʢʘ. 

ʍʽʜ ʧʨʦʚʝʜʝʥʥʷ ʧʨʠʡʤʘʣʴʥʦ-ʟʜʘʚʘʣʴʥʠʭ ʨʦʙʽʪ ɿʘʤʦʚʥʠʢ ʪʘ ɺʠʢʦʥʘʚʝʮʴ 

ʜʦʢʫʤʝʥʪʫʶʪʴ ʚ çʇʨʦʪʦʢʦʣ ʧʨʦʚʝʜʝʥʥʷ ʚʠʧʨʦʙʫʚʘʥʴè. 

ʅʘ ʦʩʥʦʚʽ ʇʨʦʪʦʢʦʣʫ ʧʨʦʚʝʜʝʥʥʷ ʚʠʧʨʦʙʫʚʘʥʴ ɺʠʢʦʥʘʚʝʮʴ ʪʘ ɿʘʤʦʚʥʠʢ 

ʧʽʜʧʠʩʫʶʪʴ çɸʢʪ ʧʨʠʡʦʤʫ-ʟʜʘʯʽ ʧʨʦʛʨʘʤʠ ʫ ʝʢʩʧʣʫʘʪʘʮʽʶè. 
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ɼʆɼɸʊʆʂ ɹ ï ʇʈʆɻʈɸʄɸ ʊɸ ʄɽʊʆɼʀʂɸ ɺʀʇʈʆɹʋɺɸʅʔ 

 

 

1 ʆʙôʻʢʪ ʚʠʧʨʦʙʫʚʘʥʴ 

ʆʙôʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʨʦʟʤʽʨʫ 

ʩʝʨʚʝʨʥʠʭ ʟʘʩʪʦʩʫʥʢʽʚ, ʱʦ ʩʪʚʦʨʶʶʪʴʩʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʬʨʝʡʤʚʦʨʢʫ NestJS 

 

2 ʄʝʪʘ ʚʠʧʨʦʙʫʚʘʥʴ 

ʄʝʪʘ ʚʠʧʨʦʙʫʚʘʥʴ ï ʧʝʨʝʚʽʨʢʘ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʩʪʦʩʫʥʢʫ, 

ʧʝʨʝʚʽʨʢʘ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʬʘʢʪʠʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʩʪʦʩʫʥʢʫ ʪʠʤ 

ʚʠʤʦʛʘʤ, ʷʢʽ ʙʫʣʦ ʚʠʢʣʘʜʝʥʦ ʫ ʪʝʭʥʽʯʥʦʤʫ ʟʘʚʜʘʥʥʽ.  

 

3 ɺʠʤʦʛʠ ʜʦ ʟʘʩʪʦʩʫʥʢʫ  

ʇʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʚʠʧʨʦʙʫʚʘʥʴ ʧʝʨʝʚʽʨʷʶʪʴʩʷ ʬʫʥʢʮʽʦʥʘʣʴʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ (ʚʠʤʦʛʠ), ʱʦ ʙʫʣʠ ʚʠʢʣʘʜʝʥʽ ʚ ʪʝʭʥʽʯʥʦʤʫ ʟʘʚʜʘʥʥʽ. 

ʈʦʟʨʦʙʣʝʥʘ ʧʨʦʛʨʘʤʘ ʤʘʻ ʥʘʜʘʚʘʪʠ ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʥʫʚʘʪʠ ʥʘʩʪʫʧʥʽ ʬʫʥʢʮʽʾ: 

ï ʆʮʽʥʶʚʘʥʥʷ ʨʦʟʤʽʨʫ ʩʝʨʚʝʨʥʠʭ ʟʘʩʪʦʩʫʥʢʽʚ, ʱʦ ʩʪʚʦʨʶʶʪʴʩʷ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʬʨʝʡʤʚʦʨʢʫ NestJS ʫ ʪʠʩʷʯʘʭ ʩʪʨʦʢ ʢʦʜʫ.  

ï ʆʮʽʥʶʚʘʥʥʷ ʜʦʚʽʨʯʦʛʦ ʽʥʪʝʨʚʘʣʫ ʟʥʘʯʝʥʥʷ ʨʦʟʤʽʨʫ ʩʝʨʚʝʨʥʠʭ ʟʘʩʪʦʩʫʥʢʽʚ, 

ʱʦ ʩʪʚʦʨʶʶʪʴʩʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʬʨʝʡʤʚʦʨʢʫ NestJS. 

ï ʆʮʽʥʶʚʘʥʥʷ ʽʥʪʝʨʚʘʣʫ ʧʝʨʝʜʙʘʯʝʥʥʷ ʟʥʘʯʝʥʥʷ ʨʦʟʤʽʨʫ ʩʝʨʚʝʨʥʠʭ 

ʟʘʩʪʦʩʫʥʢʽʚ, ʱʦ ʩʪʚʦʨʶʶʪʴʩʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʬʨʝʡʤʚʦʨʢʫ NestJS. 

 

4 ɺʠʤʦʛʠ ʜʦ ʧʨʦʛʨʘʤʥʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ 

ʇʨʦʛʨʘʤʥʘ ʜʦʢʫʤʝʥʪʘʮʽʷ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʥʘʩʪʫʧʥʽ ʜʦʢʫʤʝʥʪʠ: 

1) ʪʝʭʥʽʯʥʝ ʟʘʚʜʘʥʥʷ; 

2) ʧʨʦʛʨʘʤʫ ʪʘ ʤʝʪʦʜʠʢʫ ʚʠʧʨʦʙʫʚʘʥʴ; 

3) ʽʥʩʪʨʫʢʮʽʶ ʢʦʨʠʩʪʫʚʘʯʘ; 

4) ʦʧʠʩ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. 

5) ʪʝʢʩʪ ʧʨʦʛʨʘʤʠ 
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5 ɿʘʩʦʙʠ ʽ ʧʦʨʷʜʦʢ ʚʠʧʨʦʙʫʚʘʥʴ 

5.1 ʊʝʭʥʽʯʥʽ ʟʘʩʦʙʠ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʽʜ ʯʘʩ ʚʠʧʨʦʙʫʚʘʥʴ 

ʉʢʣʘʜ ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʴ ʧʽʜ ʯʘʩ ʚʠʧʨʦʙʫʚʘʥʴ: 

ï Lenovo IdeaPad 3 15ALC6. 

ï AMD Ryzen 5 5500U (2.1 - 4.0 ɻɻʮ). 

ï ʆʧʝʨʘʪʠʚʥʘ ʧʘʤôʷʪʴ: 16 ɻʙʘʡʪ. 

ï ʅʘʢʦʧʠʯʫʚʘʯ ʜʘʥʠʭ: SSD 512 ɻʙʘʡʪ. 

 

5.2 ʇʨʦʛʨʘʤʥʽ ʟʘʩʦʙʠ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʴ ʧʽʜ ʯʘʩ ʚʠʧʨʦʙʫʚʘʥʴ 

ʆʧʝʨʘʮʽʡʥʘ ʩʠʩʪʝʤʘ Windows 10 Pro 21H2 19042.2006 

 

5.3 ʇʦʨʷʜʦʢ ʧʨʦʚʝʜʝʥʥʷ ʚʠʧʨʦʙʫʚʘʥʴ  

ʇʦʨʷʜʦʢ ʧʨʦʚʝʜʝʥʥʷ ʚʠʧʨʦʙʫʚʘʥʴ ï ʧʝʨʝʚʽʨʢʘ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʩʪʦʩʫʥʢʫ, ʧʝʨʝʚʽʨʢʘ ʚʠʤʦʛ ʜʦ ʧʨʦʛʨʘʤʥʦʾ 

ʜʦʢʫʤʝʥʪʘʮʽʾ. 

 

6 ʄʝʪʦʜʠ ʚʠʧʨʦʙʫʚʘʥʴ  

6.1 ʄʝʪʦʜʠʢʘ ʧʨʦʚʝʜʝʥʥʷ ʧʝʨʝʚʽʨʢʠ ʚʠʤʦʛ ʜʦ ʧʨʦʛʨʘʤʥʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ 

ɿʘ ʚʽʜʩʫʪʥʦʩʪʽ ʢʦʥʢʨʝʪʥʠʭ ʚʠʤʦʛ ʜʦ ʦʬʦʨʤʣʝʥʥʷ ʪʘ ʧʦʜʘʥʥʷ ʧʨʦʛʨʘʤʥʦʾ 

ʜʦʢʫʤʝʥʪʘʮʽʾ, ʨʦʟʨʦʙʣʝʥʽ ʧʨʦʛʨʘʤʥʽ ʜʦʢʫʤʝʥʪʠ ʧʝʨʝʚʽʨʷʶʪʴʩʷ ʧʨʝʜʩʪʘʚʥʠʢʦʤ 

ʟʘʤʦʚʥʠʢʘ ʚʽʟʫʘʣʴʥʦ. ʋʧʦʚʥʦʚʘʞʝʥʘ ʦʩʦʙʘ ʧʝʨʝʚʽʨʷʻ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʨʦʟʨʦʙʣʝʥʠʭ 

ʧʨʦʛʨʘʤʥʠʭ ʜʦʢʫʤʝʥʪʽʚ ʟ ʪʠʤʠ, ʱʦ ʙʫʣʠ ʚʢʘʟʘʥʽ ʫ ʧʫʥʢʪʽ çʉʢʣʘʜ ʧʨʦʛʨʘʤʥʦʾ 

ʜʦʢʫʤʝʥʪʘʮʽʾ, ʱʦ ʧʨʦʧʦʥʫʻʪʴʩʷ ʥʘ ʚʠʧʨʦʙʫʚʘʥʥʷè. 

 

6.2 ʄʝʪʦʜʠʢʘ ʧʨʦʚʝʜʝʥʥʷ ʧʝʨʝʚʽʨʢʠ ʚʠʤʦʛ ʜʦ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʧʨʦʛʨʘʤʥʦʛʦ ʧʨʦʜʫʢʪʫ 

ʇʝʨʝʚʽʨʢʘ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʧʨʦʛʨʘʤʠ ʚʠʢʦʥʫʻʪʴʩʷ ʟʛʽʜʥʦ ʟ ʧʫʥʢʪʦʤ çɺʠʤʦʛʠ ʜʦ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢè ʪʝʭʥʽʯʥʦʛʦ ʟʘʚʜʘʥʥʷ.  

 ʇʝʨʝʚʽʨʢʫ ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʫʩʧʽʰʥʦ ʟʘʚʝʨʰʝʥʦʶ ʫ ʚʠʧʘʜʢʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ 

ʚʠʢʦʥʫʚʘʥʠʭ ʬʫʥʢʮʽʾ ʪʝʭʥʽʯʥʦʤʫ ʟʘʚʜʘʥʥʶ. 
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ʇʦʨʷʜʦʢ ʚʠʧʨʦʙʫʚʘʥʴ: 

ï ʇʝʨʝʚʽʨʢʘ ʨʦʙʦʪʠ ʟʘʩʪʦʩʫʥʢʫ ʥʘ ʤʦʥʽʪʦʨʘʭ ʟ ʨʽʟʥʦʶ ʨʦʟʧʦʜʽʣʴʥʦʶ 

ʟʜʘʪʥʽʩʪʶ. 

ï ʇʝʨʝʚʽʨʢʘ ʚʽʜʦʙʨʘʞʝʥʥʷ ʰʨʠʬʪʽʚ. 

ï ʇʝʨʝʚʽʨʢʘ ʢʦʞʥʦʾ ʬʦʨʤʠ ʛʨʘʬʽʯʥʦʛʦ ʽʥʪʝʨʬʝʡʩʫ ʥʘ ʤʦʞʣʠʚʽʩʪʴ ʚʚʝʜʝʥʥʷ 

ʜʘʥʠʭ. 

ï ʇʝʨʝʚʽʨʢʘ ʢʦʞʥʦʾ ʬʦʨʤʠ ʛʨʘʬʽʯʥʦʛʦ ʽʥʪʝʨʬʝʡʩʫ ʥʘ ʚʚʝʜʝʥʥʷ ʥʝʚʘʣʽʜʥʠʭ 

ʜʘʥʠʭ. 

ï ʇʝʨʝʚʽʨʢʘ ʤʦʞʣʠʚʦʩʪʽ ʚʠʢʦʥʘʥʥʷ ʦʮʽʥʶʚʘʥʥʷ ʨʦʟʤʽʨʫ, ʚʠʟʥʘʯʝʥʥʷ 

ʜʦʚʽʨʯʦʛʦ ʽʥʪʝʨʚʘʣʫ ʪʘ ʽʥʪʝʨʚʘʣʫ ʧʝʨʝʜʙʘʯʝʥʥʷ ʜʣʷ ʩʝʨʚʝʨʥʠʭ ʟʘʩʪʦʩʫʥʢʽʚ, ɦ ʦ 

ʩʪʚʦʨʶʶʪʴʩʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʬʨʝʡʤʚʦʨʢʫ NestJS. 

 

7 ʈʝʟʫʣʴʪʘʪʠ ʚʠʧʨʦʙʫʚʘʥʴ 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʚʠʧʨʦʙʫʚʘʥʴ ʙʫʣʦ ʧʽʜʪʚʝʨʜʞʝʥʦ ʚʽʜʧʦʚʽʜʥʽʩʪʴ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʚʠʩʫʥʫʪʠʤ ʚʠʤʦʛʘʤ ʜʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. 

 

8 ɺʽʜʦʤʦʩʪʽ ʧʨʦ ʚʽʜʤʦʚʠ, ʟʙʦʾ ʪʘ ʘʚʘʨʽʡʥʽ ʩʠʪʫʘʮʽʾ 

ʇʽʜ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ʚʠʧʨʦʙʫʚʘʥʴ ʚʽʜʤʦʚ, ʟʙʦʾʚ ʪʘ ʘʚʘʨʽʡʥʠʭ ʩʠʪʫʘʮʽʡ ʧʦʤʽʯʝʥʦ 

ʥʝ ʙʫʣʦ. 

 

9 ɺʽʜʦʤʦʩʪʽ ʧʨʦ ʢʦʨʠʛʫʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʦʙôʻʢʪʘ ʚʠʧʨʦʙʫʚʘʥʴ ʪʘ ʪʝʭʥʽʯʥʦʾ 

ʜʦʢʫʤʝʥʪʘʮʽʾ 

ʂʦʨʠʛʫʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʦʙôʻʢʪʘ ʚʠʧʨʦʙʫʚʘʥʴ ʪʘ ʪʝʭʥʽʯʥʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ ʚ 

ʧʨʦʮʝʩʽ ʚʠʢʦʥʘʥʥʷ ʚʠʧʨʦʙʫʚʘʥʴ ʥʝ ʧʨʦʚʦʜʠʣʦʩʴ.  
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ɼʆɼɸʊʆʂ ɺ ï ɯʅʉʊʈʋʂʎɯʗ ʂʆʈʀʉʊʋɺɸʏɸ 

 

 

ɺʩʪʫʧ 

ɯʥʩʪʨʫʢʮʽʷ ʢʦʨʠʩʪʫʚʘʯʘ ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʦʟʥʘʡʦʤʣʝʥʥʷ ʢʦʨʠʩʪʫʚʘʯʘ ʟ 

ʧʨʘʚʠʣʘʤʠ ʪʘ ʧʦʨʷʜʢʦʤ ʚʠʢʦʥʘʥʥʷ ʦʧʝʨʘʮʽʡ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʪʁʴʩʷ ʨʦʙʦʪʦʶ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. 

ʎʷ ʧʨʦʛʨʘʤʘ ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʨʦʟʤʽʨʫ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʽʥʪʝʨʚʘʣʴʥʠʭ 

ʦʮʽʥʦʢ ʨʦʟʤʽʨʫ ʫ ʪʠʩʷʯʘʭ ʩʪʨʦʢ ʢʦʜʫ ʩʝʨʚʝʨʥʠʭ ʟʘʩʪʦʩʫʥʢʽʚ, ʱʦ ʩʪʚʦʨʶʶʪʴʩʷ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʬʨʝʡʤʚʦʨʢʫ NestJS. ʇʨʦʛʨʘʤʘ ʻ ʚʽʣʴʥʠʤ ʧʨʦʛʨʘʤʥʠʤ 

ʟʘʙʝʟʧʝʯʝʥʥʷʤ ʟ ʛʨʘʬʽʯʥʠʤ ʽʥʪʝʨʬʝʡʩʦʤ ʢʦʨʠʩʪʫʚʘʯʘ ʟ ʤʦʞʣʠʚʩ̔ʪʶ ʚʚʦʜʠʪʠ ʜʘʥʽ ʪʘ 

ʧʝʨʝʛʣʷʜʘʪʠ ʨʝʟʫʣʴʪʘʪʠ. 

ɿʘʛʘʣʴʥʽ ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʧʨʦʛʨʘʤʫ 

ʅʘʡʤʝʥʫʚʘʥʥʷ ʧʨʦʛʨʘʤʠ: çNestJS LOC estimationè. 

ɺʠʢʦʨʠʩʪʘʥʽ ʤʦʚʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ 

ʇʨʦʛʨʘʤʘ ʥʘʧʠʩʘʥʘ ʥʘ ʤʦʚʽ Python, ʜʣʷ ʨʦʟʨʦʙʢʠ ʛʨʘʬʽʯʥʦʛʦ ʽʥʪʝʨʬʝʡʩʫ 

ʢʦʨʠʩʪʫʚʘʯʘ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʩʫʤʽʩʥʫ ʟ Python ʙʽʙʣʽʦʪʝʢʫ Qt. 

ʇʨʠʟʥʘʯʝʥʥʷ ʧʨʦʛʨʘʤʠ 

ʇʨʦʛʨʘʤʘ ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʨʦʟʤʽʨʫ (ʚ ʪʠʩʷʯʘʭ ʨʷʜʢʽʚ ʢʦʜʫ) 

ʩʝʨʚʝʨʥʠʭ ʟʘʩʪʦʩʫʥʢʽʚ, ʱʦ ʩʪʚʦʨʶʶʪʴʩʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʬʨʝʡʤʚʦʨʢʫ NestJS ʥʘ 

ʦʩʥʦʚʽ ʪʘʢʠʭ ʤʝʪʨʠʢ ʷʢ ʢʽʣʴʢʽʩʪʴ ʢʣʘʩʽʚ ʪʘ ʢʽʣʴʢʽʩʪʴ ʬʫʥʢʮʽʡ. 

ʌʫʥʢʮʽʦʥʘʣʴʥʽ ʤʦʞʣʠʚʦʩʪʽ ʧʨʦʛʨʘʤʠ 

ï ʆʮʽʥʶʚʘʥʥʷ ʨʦʟʤʽʨʫ ʩʝʨʚʝʨʥʠʭ ʟʘʩʪʦʩʫʥʢʽʚ, ʱʦ ʩʪʚʦʨʶʶʪʴʩʷ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʬʨʝʡʤʚʦʨʢʫ NestJS, ʫ ʪʠʩʷʯʘʭ ʩʪʨʦʢ ʢʦʜʫ.  

ï ʆʮʽʥʶʚʘʥʥʷ ʜʦʚʽʨʯʦʛʦ ʽʥʪʝʨʚʘʣʫ ʟʥʘʯʝʥʥʷ ʨʦʟʤʽʨʫ ʩʝʨʚʝʨʥʦʛʦ ʟʘʩʪʦʩʫʥʢʫ, 

ʱʦ ʩʪʚʦʨʶʪ̒ʴʩʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʬʨʝʡʤʚʦʨʢʫ NestJS. 

ï ʆʮʽʥʶʚʘʥʥʷ ʽʥʪʝʨʚʘʣʫ ʧʝʨʝʜʙʘʯʝʥʥʷ ʟʥʘʯʝʥʥʷ ʨʦʟʤʽʨʫ ʩʝʨʚʝʨʥʦʛʦ  

ʟʘʩʪʦʩʫʥʢʫ, ʱʦ ʩʪʚʦʨʶʪ̒ʴʩʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʬʨʝʡʤʚʦʨʢʫ NestJS. 

ʆʙʤʝʞʝʥʥʷ ʦʙʣʘʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʦʛʨʘʤʠ 

ʆʙʣʘʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʦʛʨʘʤʠ ʦʙʤʝʞʝʥʘ ʛʘʣʫʟʟʶ ʨʦʟʨʦʙʢʠ ʧʨʦʛʨʘʤʥʦʛʦ 
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ʟʘʙʝʟʧʝʯʝʥʥʷ. 

ʋʤʦʚʠ, ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʛʨʘʤʠ 

ʉʧʝʮʽʘʣʴʥʽ ʫʤʦʚʠ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʛʨʘʤʠ ʚʽʜʩʫʪʥʽ 

ɺʠʤʦʛʠ ʜʦ ʪʝʭʥʽʯʥʦ ʾʩʫʤʽʩʥʦʩʪʽ ʪʘ ʧʨʦʛʨʘʤʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

ʇʨʦʛʨʘʤʘ ʤʘʻ ʝʢʩʧʣʫʘʪʫʚʘʪʠʩʴ ʥʘ ʦʙʣʘʜʥʘʥʥʽ ʟ ʧʘʨʘʤʝʪʨʘʤʠ ʥʝ ʥʠʞʯʠʤʠ ʟʘ 

ʥʘʩʪʫʧʥʽ: 64-ʙʽʪʥʽʡ ʧʨʦʮʝʩʦʨ ʥʘ ʘʨʭʽʪʝʢʪʫʨʽ x86 ʘʙʦ ARM, ʦʧʝʨʘʪʠʚʥʘ ʧʘʤôʷʪʴ 2ɻʙ 

(1 ɻʙ ʤʽʥʽʤʫʤ), ʧʨʦʩʪʽʨ ʥʘ ʞʦʨʩʪʢʦʤʫ ʜʠʩʢʫ 100 ʄʙ ʤʽʥʽʤʫʤ. 

ɼʣʷ ʟʘʧʫʩʢʫ ʪʘ ʧʦʜʘʣʴʰʦʾ ʨʦʙʦʪʠ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʝʦʙʭʽʜʥʘ 

ʦʧʝʨʘʮʽʡʥʘ ʩʠʩʪʝʤʘ Windows 7/8/10/11, Ubuntu 17/18/19/20.  

ɿʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ ʩʪʘʨʪʦʚʦʛʦ ʚʽʢʥʘ ʧʨʦʛʨʘʤʠ 

ɿʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ ʩʪʘʨʪʦʚʦʛʦ ʚʽʢʥʘ ʧʨʦʛʨʘʤʠ çNestJS LOC estimationè 

ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩʫʥʢʫ ɺ.1. 

ʉʪʘʨʪʦʚʝ ʚʽʢʥʦ ʤʽʩʪʠʪʴ ʥʘʩʪʫʧʥʠʡ ʧʝʨʝʣʽʢ ʧʦʣʽʚ ʜʣʷ ʚʚʝʜʝʥʥʷ ʜʘʥʠʭ: 

ï ʇʦʣʝ çCount of classesè ʜʦʟʚʦʣʷʻ ʚʢʘʟʘʪʠ ʢʽʣʴʢʽʩʪʴ ʢʣʘʩʽʚ ʦʮʽʥʶʚʘʥʦʛʦ 

ʩʝʨʚʝʨʥʦʛʦ ʟʘʩʪʦʩʫʥʢʫ. ɺ ʷʢʦʩʪʽ ʢʽʣʴʢʦʩʪʽ ʢʣʘʩʽʚ ʤʦʞʥʘ ʚʚʝʩʪʠ ʥʘʪʫʨʘʣʴʥʝ ʯʠʩʣʦ. 

ï ʇʦʣʝ çCount of functionsè ʜʦʟʚʦʣʷʻ ʚʢʘʟʘʪʠ ʢʽʣʴʢʽʩʪʴ ʤʝʪʦʜʽʚ ʚ ʦʮʽʥʶʚʘʥʦʤʫ 

ʩʝʨʚʝʨʥʦʤʫ ʟʘʩʪʦʩʫʥʢʫ. ɺ ʢʽʣʴʢʦʩʪʽ ʬʫʥʢʮʽʡ ʤʦʞʥʘ ʚʚʝʩʪʠ ʥʘʪʫʨʘʣʴʥʝ ʯʠʩʣʦ. 

ï ʇʦʣʝ çConfidence levelè ʜʦʟʚʦʣʷʻ ʚʢʘʟʘʪʠ ʜʦʚʽʨʯʫ ʡʤʦʚʽʨʥʽʩʪʴ ʜʣʷ 

ʚʠʢʦʥʘʥʥʷ ʨʦʟʨʘʭʫʥʢʽʚ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʨʦʟʤʽʨʫ, ʜʦʚʽʨʯʦʛʦ ʽʥʪʝʨʚʘʣʫ ʪʘ ʽʥʪʝʨʚʘʣʫ 

ʧʝʨʝʜʙʘʯʝʥʥʷ. ɺ ʷʢʦʩʪʽ ʜʦʚʽʨʯʦʾ ʡʤʦʚʽʨʥʦʩʪʽ ʤʦʞʥʘ ʚʚʝʩʪʠ ʜʽʡʩʥʝ ʯʠʩʣʦ ʚʽʜ 0 ʜʦ 1. 
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ʈʠʩʫʥʦʢ ɺ.1 ï ɺʠʛʣʷʜ ʚʽʢʥʘ ʧʨʦʛʨʘʤʠ ʜʦ ʚʠʢʦʥʘʥʥʷ ʦʮʽʥʶʚʘʥʥʷ 

  

 ʈʝʟʫʣʴʪʘʪʠ ʦʮʽʥʶʚʘʥʥʷ ʨʦʟʤʽʨʫ ʩʝʨʚʝʨʥʠʭ ʟʘʩʪʦʩʫʥʢʽʚ, ʱʦ ʩʪʚʦʨʶʶʪʴʩʷ 

ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʬʨʝʡʤʚʦʨʢʫ NestJS 

 ʇʽʩʣʷ ʚʚʝʜʝʥʥʷ ʚʭʽʜʥʠʭ ʜʘʥʠʭ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʘʚʪʦʤʘʪʠʯʥʦ ʚʠʢʦʥʘʻ 

ʨʦʟʨʘʭʫʥʦʢ ʚʽʜʧʦʚʽʜʥʠʭ ʦʮʽʥʦʢ. ʈʝʟʫʣʴʪʘʪʠ ʦʮʽʥʶʚʘʥʥʷ ʨʦʟʤʽʨʫ ʩʝʨʚʝʨʥʦʛʦ 

ʟʘʩʪʦʩʫʥʢʫ (ʡʦʛʦ ʨʦʟʤʽʨ ʫ ʪʠʩʷʯʘʭ ʩʪʨʦʢ ʢʦʜʫ, ʜʦʚʽʨʯʽ ʽʥʪʝʨʚʘʣʠ ʪʘ ʽʥʪʝʨʚʘʣʠ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʥʝʣʽʥʽʡʥʦʾ ʨʝʛʨʝʩʽʾ), ʙʫʜʫʪʴ ʧʦʢʘʟʘʥʽ ʚ ʧʦʣʷʭ ʚ ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ 

ʝʢʨʘʥʫ. 

ʈʝʟʫʣʴʪʘʪ ʚʠʢʦʥʘʥʥʷ ʦʮʽʥʶʚʘʥʥʷ ʤʦʞʥʘ ʧʦʙʘʯʠʪʠ ʥʘ ʨʠʩʫʥʢʫ ɺ.2. 
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ʈʠʩʫʥʦʢ ɺ.2 ï ʈʝʟʫʣʴʪʘʪ ʦʮʽʥʶʚʘʥʥʷ ʩʝʨʚʝʨʥʦʛʦ ʟʘʩʪʦʩʫʥʢʫ, ʱʦ ʩʪʚʦʨʶʻʪʴʩʷ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʬʨʝʡʤʚʦʨʢʫ NestJS 
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ɼʆɼɸʊʆʂ ɻ ï ʊɽʂʉʊ ʇʈʆɻʈɸʄʀ  

 

 

# General libraries  

import sys  

 

# Libraries for calculations  

import math  

import numpy as np 

from scipy import stats  

 

# User interface libraries  

from PySide2 import QtWidgets, QtGui  

 

 

class KLOCPredictor:  

    N = 45 

    k = 2 

    V = N -  k -  1 

 

    B = [  

        - 1.99787698508896 ,  

        0.187113121751769 ,  

        0.884520277756632  

    ]  

 

    SZY = 0.061780775235153  

 

    # Inverse covariance matrix  

    ICM = np.array([  

        [ 1.13885728885 , - 0.72182851705254 ],  

        [ - 0.721828 51705254 , 0.731137536286726 ]  

    ])  

 

    ZXMeans = [ 1.43484 , 1.97255 ]  

 

    def predictKLOC(self, X):  

        return ( 10 ** self.B[ 0]) * (X[ 0] ** self.B[ 1]) * (X[ 1] ** self.B[ 2])  

 

    def getSEZ(self, X):  

        zx = np.log10(X) -  self.ZXMeans  

        retu rn np.matmul(np.matmul(zx.T, self.ICM), zx)  

 

    def calcPredInterval(self, value, X, alpha):  

        Y = math.log10(value)  

        sez = self.getSEZ(X)  

        predHalfIntervalValue = (stats.t.ppf( 1 -  alpha / 2, self.V) * self.SZY * 

math.sqrt(( 1 + 1.0 / self.N + sez)))  

        return 10 ** (Y -  predHalfIntervalValue), 10 ** (Y + 

predHalfIntervalValue)  

 

    def calcConfInterval(self, value, X, alpha):  

        Y = math.log10(value)  

        sez = self.getSEZ(X)  

        confHalfIntervalValue = (stats.t. ppf( 1 -  alpha / 2, self.V) * self.SZY * 

math.sqrt(( 1.0 / self.N + sez)))  

        return 10 ** (Y -  confHalfIntervalValue), 10 ** (Y + 

confHalfIntervalValue)  
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class AppMainWindow(QtWidgets.QMainWindow):  

    def __init__(self):  

        super().__init__()  

 

        self.KLOCPredictor = KLOCPredictor()  

 

        # Input for count of classes  

        self.UIClassesCountInput = QtWidgets.QLineEdit( "" , self)  

        self.UIClassesCountInput.setValidator(QtGui.QIntValidator(self))  

        self.UIClassesCountInput.set PlaceholderText( "Enter count of classes" )  

        self.UIClassesCountInput.textChanged.connect(self.execCalculations)  

 

        # Input for count of functions  

        self.UIFunctionsCountInput = QtWidgets.QLineEdit( "" , self)  

        self.UIFunctionsCountIn put.setValidator(QtGui.QIntValidator(self))  

        self.UIFunctionsCountInput.setPlaceholderText( "Enter count of functions" )  

        self.UIFunctionsCountInput.textChanged.connect(self.execCalculations)  

 

        # Input for value of confidence  

        sel f.UIConfidenceInput = QtWidgets.QLineEdit( "0,95" , self)  

        self.UIConfidenceInput.setValidator(QtGui.QDoubleValidator( 0.0 , 1.0 , 2, 

parent=self))  

        self.UIConfidenceInput.setPlaceholderText( "E.g. : 0,95" )  

        self.UIConfidenceInput.textChanged.connect(self.execCalculations)  

 

        # Output for result predicted KLOC  

        self.UIKLOCInput = QtWidgets.QLineEdit(self)  

        self.UIKLOCInput.setReadOnly( True )  

        self.UIKLOCInput.setMinimumWidth( 150)  

        self.UIKLOCInput.setPlaceholderText( "Enter count of classes and functions 

to get result!" )  

 

        # Button for copy the calculated value of KLOK to the clipboard  

        self.UICopyToClipboardBtn = QtWidgets.QPushButton(self)  

        self.UIC opyToClipboardBtn.setText( "Copy KLOC to clipboard" )  

        self.UICopyToClipboardBtn.clicked.connect(self.copyToClipboard)  

 

        # Output for result predicted confidence interval  

        self.UIConfidenceIntervalInput = QtWidgets.QLineEdit(self)  

        self.UIConfidenceIntervalInput.setReadOnly( True )  

        self.UIConfidenceIntervalInput.setMinimumWidth( 150 )  

        self.UIConfidenceIntervalInput.setPlaceholderText( "E.g. : 2.3741 -  

2.7685" )  

 

        # Output for result predicted prediction interval  

        self.UIPredictionIntervalInput = QtWidgets.QLineEdit(self)  

        self.UIPredictionIntervalInput.setReadOnly( True )  

        self.UIPredictionIntervalInput.setMinimumWidth( 150 )  

        self.UIPredictionIntervalInput.setPlaceholderText( "E.g. : 1.9046 -  

3.4509" )  

 

        UIDataInputGroup = QtWidgets.QGroupBox(self)  

        UIDataOutputGroup = QtWidgets.QGroupBox(self)  

 

        UIMainWidget = QtWidgets.QWidget()  

        self.setCentralWidget(UIMainWidget)  

 

        UIMainLayout = QtWidgets.QVBoxLayout(UIMa inWidget)  

        UIMainLayout.addWidget(UIDataInputGroup)  

        UIMainLayout.addWidget(UIDataOutputGroup)  

 

        # Add UI items to data input group layout  

        UIDataInputGroupLayout = QtWidgets.QFormLayout(UIDataInputGroup)  
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        UIDataInputGrou pLayout.addRow( "Count of classes:" , 

self.UIClassesCountInput)  

        UIDataInputGroupLayout.addRow( "Count of functions:" , 

self.UIFunctionsCountInput)  

        UIDataInputGroupLayout.addRow( "Confidence level" , self.UIConfidenceInput)  

 

        # Add UI items  to data output group layout  

        UIDataOutputGroupLayout = QtWidgets.QFormLayout(UIDataOutputGroup)  

        UIDataOutputGroupLayout.addRow( "KLOC" , self .UIKLOCInput)  

        UIDataOutputGroupLayout.addRow( "Copy result:" , self .UICopyToClipboardBtn)  

        UIDataOutputGroupLayout.addRow( "Confidence interval:" , 

self .UIConfidenceIntervalInput)  

        UIDataOutputGroupLayout.addRow( "Prediction interval:" , 

self .UIPredictionIntervalInput)  

 

    def copyToClipboard( self ):  

        QtGui.QClipboard().setText( self .UIKLOCInput.text())  

 

    def getAlpha( self ):  

        return 1 -  float( self .UIConfidenceInput.text().replace( "," , "." ))  

 

    def execCalculations( self ):  

        X = []  

        for edit in [ self .UIClassesCountInput, self .UIFuncti onsCountInput]:  

            if edit.text() and edit.hasAcceptableInput():  

                potentialNumber = edit.text().replace( "," , "." )  

                X.append(float(potentialNumber))  

            else :  

                return  

 

        alpha = self .getAlpha()  

        value = self .KLOCPredictor.predictKLOC(X)  

        predIntervalValues = self .KLOCPredictor.calcPredInterval(value, X, alpha)  

        confIntervalValues = self .KLOCPredictor.calcConfInterval(value, X, alpha)  

 

        self .UIKLOCInput.setT ext( '%.4f' % value)  

        self .UIPredictionIntervalInput.setText( '%.4f -  %.4f' % predIntervalValues)  

        self .UIConfidenceIntervalInput.setText( '%.4f -  %.4f' % confIntervalValues)  

 

 

if __name__ == "__main__" :  

    app = QtWidgets.QApplication([])  

    widget = AppMainWindow()  

    widget.setWindowTitle( "Predict KLOC of server apps on NestJS" )  

    widget.resize( 550 , 300 )  

    widget.show()  

    sys.exit(app.exec_())  
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ɼʆɼɸʊʆʂ ɼ ï ʆʇʀʉ ʇʈʆɻʈɸʄʀ 

 

 

1 ɿʘʛʘʣʴʥʽ ʚʽʜʦʤʦʩʪʽ 

ʅʘʡʤʝʥʫʚʘʥʥʷ: çNestJS LOC estimationè. 

 

1.2 ʇʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʥʝʦʙʭʽʜʥʝ ʜʣʷ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʧʨʦʛʨʘʤʠ 

ɼʣʷ ʟʘʧʫʩʢʫ ʪʘ ʧʦʜʘʣʴʰʦʾ ʨʦʙʦʪʠ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʝʦʙʭʽʜʥʘ 

ʦʧʝʨʘʮʽʡʥʘ ʩʠʩʪʝʤʘ Windows 7/8/10/11, Ubuntu 17/18/19/20.   

 

1.3 ʄʦʚʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ 

ʇʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʨʦʟʤʽʨʫ ʩʝʨʚʝʨʥʠʭ ʟʘʩʪʦʩʫʥʢʽʚ, ʱʦ 

ʩʪʚʦʨʶʶʪʴʩʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʬʨʝʡʤʚʦʨʢʫ NestJS, ʨʦʟʨʦʙʣʝʥʝ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʤʦʚʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ Python ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʙʽʙʣʽʦʪʝʢ NumPy ʪʘ SciPy ʜʣʷ 

ʚʠʢʦʥʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʠʭ ʦʙʯʠʩʣʝʥʴ. ɼʣʷ ʩʪʚʦʨʝʥʥʷ ʛʨʘʬʽʯʥʦʛʦ ʽʥʪʝʨʬʝʡʩʫ 

ʢʦʨʠʩʪʫʚʘʯʘ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʩʫʤʽʩʥʫ ʟ Python ʙʽʙʣʽʦʪʝʢʫ Qt. 

 

2 ʌʫʥʢʮʽʦʥʘʣʴʥʝ ʧʨʠʟʥʘʯʝʥʥʷ 

ʌʫʥʢʮʽʦʥʘʣʴʥʠʤ ʧʨʠʟʥʘʯʝʥʥʷʤ ʧʨʦʛʨʘʤʠ ʻ ʥʘʜʘʥʥʷ ʢʦʨʠʩʪʫʚʘʯʫ ʤʦʞʣʠʚʦʩʪʽ 

ʦʮʽʥʠʪʠ ʨʦʟʤʽʨ ʩʝʨʚʝʨʥʠʭ ʟʘʩʪʦʩʫʥʢʽʚ, ʱʦ ʩʪʚʦʨʶʶʪʴʩʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʬʨʝʡʤʚʦʨʢʫ NestJS. 

ʌʫʥʢʮʽʾ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʩʪʦʩʫʥʢʫ, ʷʢʽ ʜʦʩʪʫʧʥʽ ʢʦʨʠʩʪʫʚʘʯʫ: 

ï ʆʮʽʥʶʚʘʥʥʷ ʨʦʟʤʽʨʫ ʩʝʨʚʝʨʥʠʭ ʟʘʩʪʦʩʫʥʢʽʚ, ʱʦ ʩʪʚʦʨʶʶʪʴʩʷ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʬʨʝʡʤʚʦʨʢʫ NestJS ʫ ʪʠʩʷʯʘʭ ʩʪʨʦʢ ʢʦʜʫ.  

ï ʆʮʽʥʶʚʘʥʥʷ ʜʦʚʽʨʯʦʛʦ ʽʥʪʝʨʚʘʣʫ ʟʥʘʯʝʥʥʷ ʨʦʟʤʽʨʫ ʩʝʨʚʝʨʥʠʭ ʟʘʩʪʦʩʫʥʢʽʚ, 

ʱʦ ʩʪʚʦʨʶʶʪʴʩʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʬʨʝʡʤʚʦʨʢʫ NestJS. 

ï ʆʮʽʥʶʚʘʥʥʷ ʽʥʪʝʨʚʘʣʫ ʧʝʨʝʜʙʘʯʝʥʥʷ ʟʥʘʯʝʥʥʷ ʨʦʟʤʽʨʫ ʩʝʨʚʝʨʥʠʭ 

ʟʘʩʪʦʩʫʥʢʽʚ, ʱʦ ʩʪʚʦʨʶʶʪʴʩʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʬʨʝʡʤʚʦʨʢʫ NestJS. 
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2.1 ʌʫʥʢʮʽʦʥʘʣʴʥʽ ʦʙʤʝʞʝʥʥʷ 

ʇʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʝ ʚʠʤʘʛʘʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʦʚʥʽʰʥʽʭ ʨʝʩʫʨʩʽʚ, ʪʦʤʫ 

ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʦʙʤʝʞʝʥʥʷ ʚʽʜʩʫʪʥʽ. 

 

3 ʊʝʭʥʽʯʥʽ ʟʘʩʦʙʠ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 

ʇʨʦʛʨʘʤʘ ʤʘʻ ʝʢʩʧʣʫʘʪʫʚʘʪʠʩʴ ʥʘ ʦʙʣʘʜʥʘʥʥʽ ʟ ʧʘʨʘʤʝʪʨʘʤʠ ʥʝ ʥʠʞʯʠʤʠ ʟʘ 

ʥʘʩʪʫʧʥʽ: 64-ʙʽʪʥʽʡ ʧʨʦʮʝʩʦʨ ʥʘ ʘʨʭʽʪʝʢʪʫʨʽ x86 ʘʙʦ ARM, ʦʧʝʨʘʪʠʚʥʘ ʧʘʤôʷʪʴ 2ɻʙ 

(1 ɻʙ ʤʽʥʽʤʫʤ), ʧʨʦʩʪʽʨ ʥʘ ʞʦʨʩʪʢʦʤʫ ʜʠʩʢʫ 100 ʄʙ ʤʽʥʽʤʫʤ. 

 

4 ɺʠʢʣʠʢ ʪʘ ʟʘʚʘʥʪʘʞʝʥʥʷ 

ɼʣʷ ʟʘʧʫʩʢʫ ʪʘ ʧʦʜʘʣʴʰʦʾ ʨʦʙʦʪʠ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʝʦʙʭʽʜʥʘ 

ʦʧʝʨʘʮʽʡʥʘ ʩʠʩʪʝʤʘ Windows 7/8/10/11, Ubuntu 17/18/19/20.   

ɿʘʧʫʩʢ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʩʪʦʩʫʥʢʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʥʘʪʠʩʢʘʥʥʷ ʥʘ ʷʨʣʠʢ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʩʪʦʩʫʥʢʫ. 

 

5 ɺʭʽʜʥʽ ʜʘʥʽ 

ɺʭʽʜʥʠʤʠ ʜʘʥʠʤʠ ʜʣʷ ʧʨʦʛʨʘʤʠ ʻ ʢʽʣʴʢʽʩʪʴ ʢʣʘʩʽʚ, ʢʽʣʴʢʽʩʪʴ ʬʫʥʢʮʽʡ. 

ʂʽʣʴʢʽʩʪʴ ʢʣʘʩʽʚ ʪʘ ʢʽʣʴʢʽʩʪʴ ʬʫʥʢʮʽʡ ʩʝʨʚʝʨʥʦʛʦ ʟʘʩʪʦʩʫʥʢʫ ï ʮʝ ʥʘʪʫʨʘʣʴʥʽ 

ʯʠʩʣʘ, ʜʦʚʽʨʯʘ ʡʤʦʚʽʨʥʽʩʪʴ. 

ɼʦʚʽʨʯʘ ʡʤʦʚʽʨʥʽʩʪʴ ʚʢʘʟʫʻ ʥʘ ʚʽʜʩʦʪʢʠ ʪʘ ʻ ʜʽʡʩʥʠʤ ʯʠʩʣʦʤ ʚʽʜ ʥʫʣʷ ʜʦ 

ʦʜʠʥʠʮʽ ʚʢʣʶʯʥʦ. 

 

6 ɺʠʭʽʜʥʽ ʜʘʥʽ 

ɺʠʭʽʜʥʠʤʠ ʜʘʥʠʤʠ ʻ ʦʪʨʠʤʘʥʽ ʦʮʽʥʢʠ ʨʦʟʤʽʨʫ ʫ ʪʠʩʷʯʘʭ ʨʷʜʢʽʚ ʢʦʜʫ, ʦʮʽʥʢʠ 

ʜʦʚʽʨʯʦʛʦ ʽʥʪʝʨʚʘʣʫ ʪʘ ʽʥʪʝʨʚʘʣʫ ʧʝʨʝʜʙʘʯʝʥʥʷ. ʆʪʨʠʤʘʥʽ ʟʥʘʯʝʥʥʷ ʙʫʜʝ 

ʚʽʜʦʙʨʘʞʝʥʦ ʫ ʚʽʜʧʦʚʽʜʥʠʭ ʧʦʣʷʭ ʛʨʘʬʽʯʥʦʛʦ ʽʥʪʝʨʬʝʡʩʫ ʧʨʦʛʨʘʤʠ. 
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