
ʅɸʎɯʆʅɸʃʔʅʀʁ ʊɽʍʅɯʏʅʀʁ ʋʅɯɺɽʈʉʀʊɽʊ ʋʂʈɸɰʅʀ 

çʂʀɰɺʉʔʂʀʁ ʇʆʃɯʊɽʍʅɯʏʅʀʁ ɯʅʉʊʀʊʋʊ 

ʽʤʝʥʽ ɯɻʆʈʗ ʉɯʂʆʈʉʔʂʆɻʆè 

ɯʅɾɽʅɽʈʅʆ-ʍɯʄɯʏʅʀʁ ʌɸʂʋʃʔʊɽʊ 

ʂʘʚʝʜʨʘ ʭʽʤʽʯʥʦʛʦ ʧʦʣʽʤʝʨʥʦʛʦ ʽ ʩʠʣʽʢʘʪʥʦʛʦ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ 
çʅʘ ʧʨʘʚʘʭ ʨʫʢʦʧʠʩʫè 

ʋɼʂ ______________ 

                                   ɼʦ ʟʘʭʠʩʪʫ ʜʦʧʫʱʝʥʦ: 

                                         ɿʘʚʽʜʫʚʘʯ ʢʘʬʝʜʨʠ 

                     __________  ʆ.ʃ.ʉʦʢʦʣʴʩʴʢʠʡ 

                     ñ___ò_____________    2024 ʨ. 

ʄʘʛʽʩʪʝʨʩʴʢʘ ʜʠʩʝʨʪʘʮʽʷ 
ʥʘ ʟʜʦʙʫʪʪʷ ʩʪʫʧʝʥʷ ʤʘʛʽʩʪʨʘ ʟʘ ʦʩʚʽʪʥʴʦ-ʧʨʦʬʝʩʽʡʥʦʶ ʧʨʦʛʨʘʤʦʶ çɯʥʞʠʥʽʨʠʥʛ 

ʢʦʤʧôʶʪʝʨʥʦ ʽʥʪʝʛʨʦʚʘʥʽ ʪʝʭʥʦʣʦʛʽʽ ʧʨʦʝʢʪʫʚʘʥʥʷ ʽʥʦʚʘʮʽʡʥʦʛʦ ʛʘʣʫʟʝʚʦʛʦ 

ʦʙʣʘʜʥʘʥʥʷ è 

ʟʽ ʩʧʝʮʽʘʣʴʥʦʩʪʽ 133 çɻʘʣʫʟʝʚʝ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷè 

ʥʘ ʪʝʤʫ: çʃʽʥʽʷ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʨʫʢʘʚʥʦʾ ʧʦʣʽʤʝʨʥʦʾ ʧʣʽʚʢʠ ʟ ʤʦʜʝʨʥʽʟʘʮʽʻʶ 

ʝʢʩʪʨʫʜʝʨʘè   

ɺʠʢʦʥʘʚ: 

ʩʪʫʜʝʥʪ ɯɯ ʢʫʨʩʫ, ʛʨʫʧʠ ʃʇ-21ʤʧ 

ʂʘʩʷʥ ɺʽʪʘʣʽʡ ɺʦʣʦʜʠʤʠʨʦʚʠʯ                                                                 ____________        

           

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ:  

ʉʪʘʨʰʠʡ ʚʠʢʣʘʜʘʯ 

ɹʦʨʱʠʢ ʉʝʨʛʽʡ ʆʣʝʢʩʘʥʜʨʦʚʠʯ                                                       ___________        

         

ʂʦʥʩʫʣʴʪʘʥʪʠ ʟ ʨʦʟʜʽʣʫ çʄʦʥʪʘʞ ʽ ʝʢʩʧʣʫʘʪʘʮʽʷ ʦʙʣʘʜʥʘʥʥʷè: 

ʉʪʘʨʰʠʡ ʚʠʢʣʘʜʘʯ 

ɹʦʨʱʠʢ ʉʝʨʛʽʡ ʆʣʝʢʩʘʥʜʨ                                                              ____________ 

 

ʂʦʥʩʫʣʴʪʘʥʪʠ ʟ ʨʦʟʜʽʣʫ çɸʚʪʦʤʘʪʠʯʥʽ ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷè: 

ʉʪʘʨʰʠʡ ʚʠʢʣʘʜʘʯ 

ɾʫʨʘʢʦʚʩʴʢʠʡ ʗʨʦʩʣʘʚ ʖʨʽʡʦʚʠʯ                                                ____________ 

 

ʂʦʥʩʫʣʴʪʘʥʪʠ ʽʟ ʟʘʛʘʣʴʥʦʛʦ ʨʦʟʜʽʣʫ ʽ ʧʝʨʝʚʽʨʢʠ ʥʘ ʧʣʘʛʽʘʪ: 

ɼʦʢʪʦʨ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨ 

ʑʝʨʙʠʥʘ ɺʘʣʝʨʽʡ ʖʨʽʡʦʚʠʯ                                                          ____________ 

 

ʈʝʮʝʥʟʝʥʪ: 

ʂʪʥ. ʜʦʮ. ʢʘʬ. ʄɸʍʅɺ 

ʅʦʚʦʭʘʪ ʆʣʝʛ ɸʥʘʪʦʣʽʡʦʚʠʯ                                                           ____________ 

 

                                                                       ɿʘʩʚʽʜʯʫʶ, ʱʦ ʫ ʮʽʡ ʤʘʛʽʩʪʝʨʩʴʢʽʡ ʜʠʩʝʨʪʘʮʽʾ  
ʥʝʤʘʻ ʟʘʧʦʟʠʯʝʥʴ ʟ ʧʨʘʮʴ ʽʥʰʠʭ ʘʚʪʦʨʽʚ ʙʝʟ 

ʚʽʜʧʦʚʽʜʥʠʭ ʧʦʩʠʣʘʥʴ. 

 ʉʪʫʜʝʥʪ _____________ 

ʂʠʾʚ ï 2024 ʨʦʢʫ 



ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ 

çʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪ 

ʽʤʝʥʽ ɯʛʦʨʷ ʉʽʢʦʨʩʴʢʦʛʦè 

 

ɯʥʩʪʠʪʫʪ/ʬʘʢʫʣʴʪʝʪ ɯʥʞʝʥʝʨʥʦ-ʭʽʤʽʯʥʠʡ ʬʘʢʫʣʴʪʝʪ  

ʂʘʬʝʜʨʘ ʭʽʤʽʯʥʦʛʦ, ʧʦʣʽʤʝʨʥʦʛʦ ʽ ʩʠʣʽʢʘʪʥʦʛʦ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ 

ʈʽʚʝʥʴ ʚʠʱʦʾ ʦʩʚʽʪʠ ï ʜʨʫʛʠʡ (ʤʘʛʽʩʪʝʨʩʴʢʠʡ) ʟʘ ʦʩʚʽʪʥʴʦ-ʧʨʦʬʝʩʽʡʥʦʶ  

ʧʨʦʛʨʘʤʦʶ 

 

ʉʧʝʮʽʘʣʴʥʽʩʪʴ (ʩʧʝʮʽʘʣʽʟʘʮʽʷ) 133 ï ɻʘʣʫʟʝʚʝ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ 
 

ɿɸʊɺɽʈɼɾʋʖ 

ɿʘʚʽʜʫʚʘʯ ʢʘʬʝʜʨʠ 

__________  ʆ.ʃ. ʉʦʢʦʣʴʩʴʢʠʡ 

 ç___è_____________20__ ʨ. 

 

ɿɸɺɼɸʅʅʗ 

ʥʘ ʤʘʛʽʩʪʝʨʩʴʢʫ ʜʠʩʝʨʪʘʮʽʶ ʩʪʫʜʝʥʪʫ 

ʂʘʩʷʥ ɺʽʪʘʣʽʡ ɺʦʣʦʜʠʤʠʨʦʚʠʯ 

1. ʊʝʤʘ ʜʠʩʝʨʪʘʮʽʾ: ʃʽʥʽʷ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʨʫʢʘʚʥʦʾ ʧʦʣʽʤʝʨʥʦʾ ʧʣʽʚʢʠ ʟ 

ʤʦʜʝʨʥʽʟʘʮʽʻʶ ʝʢʩʪʨʫʜʝʨʘ 

ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʜʠʩʝʨʪʘʮʽʾ ɹʦʨʱʠʢ ʉʝʨʛʽʡ ʆʣʝʢʩʘʥʜʨʦʚʠʯ, ʩʪʘʨʰʠʡ ʚʠʢʣʘʜʘʯ, 

ʟʘʪʚʝʨʜʞʝʥʽ ʥʘʢʘʟʦʤ ʧʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʚʽʜ ç___è_________ 20__ ʨ. ˉ_____ 

2. ʊʝʨʤʽʥ ʧʦʜʘʥʥʷ ʩʪʫʜʝʥʪʦʤ ʜʠʩʝʨʪʘʮʽʾ  _____________________________  

3. ʆʙôʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ: ɽʢʩʪʨʫʜʝʨ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʨʫʢʘʚʥʦʾ ʧʦʣʽʤʝʨʥʦʾ ʧʣʽʚʢʠ 

4. ʇʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ: ɽʢʩʪʨʫʟʽʡʥʠʡ ʘʛʨʝʛʘʪ ʟ ʚʽʜʥʦʰʝʥʥʷʤ ʜʽʘʤʝʪʨʫ ʜʦ 

ʜʦʚʞʠʥʠ 36ʭ30 

5. ʇʝʨʝʣʽʢ ʟʘʚʜʘʥʴ, ʷʢʽ ʧʦʪʨʽʙʥʦ ʨʦʟʨʦʙʠʪʠ: ʧʦʷʩʥʶʚʘʣʴʥʘ ʟʘʧʠʩʢʘ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ: 

ʚʩʪʫʧ, ʧʨʠʟʥʘʯʝʥʥʷ ʪʘ ʛʘʣʫʟʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʝʢʩʪʨʫʟʽʡʥʦʛʦ ʘʛʨʝʛʘʪʫ, ʣʽʪʝʨʘʪʫʨʥʦ ï 

ʧʘʪʝʥʪʥʠʡ ʦʛʣʷʜ ʚʘʨʽʘʥʪʽʚ ʤʦʜʝʨʥʽʟʘʮʽʾ ʝʢʩʪʨʫʟʽʡʥʦʛʦ ʘʛʨʝʛʘʪʫ, ʦʙˇʨʫʥʪʫʚʘʥʥʷ 

ʚʠʙʦʨʫ ʚʘʨʽʘʥʪʽʚ ʤʦʜʝʨʥʽʟʘʮʽʾ ʝʢʩʪʨʫʟʽʡʥʦʛʦ ʘʛʨʝʛʘʪʫ, ʨʦʟʨʘʭʫʥʢʠ ̫ ʢʽ 

ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʧʨʘʮʝʟʜʘʪʥʽʩʪʴ ʝʢʩʪʨʫʟʽʡʥʦʛʦ ʘʛʨʝʛʘʪʫ, ʜʦʮʽʣʴʥʽʩʪʴ ʨʦʟʨʦʙʢʠ ʪʘ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʢʩʪʨʫʟʽʡʥʦʛʦ ʘʛʨʝʛʘʪʫ, ʤʦʜʝʨʥʽʟʘʮʽʷ ʯʝʨʚôʷʢʘ ʝʢʩʪʨʫʟʽʡʥʦʛʦ 

ʘʛʨʝʛʘʪʫ. 

6. ʇʝʨʝʣʽʢ ʛʨʘʬʽʯʥʦʛʦ (ʽʣʶʩʪʨʘʪʠʚʥʦʛʦ) ʤʘʪʝʨʽʘʣʫ: ʊʝʭʥʦʣʦʛʽʯʥʘ ʣʽʥʽʷ 

ʚʠʛʦʪʦʚʣʝʥʥʷ ʨʫʢʘʚʥʦʾ ʧʦʣʽʤʝʨʥʦʾ ʧʣʽʚʢʠ (ʬʦʨʤʘʪ ɸ1); ɿʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ ʤʘʰʠʥʠ 

(ʬʦʨʤʘʪ ɸ1); ɹʘʟʦʚʠʡ ʯʝʨʚôʷʢ (ʬʦʨʤʘʪ ɸ1); ʄʦʜʝʨʥʽʟʦʚʘʥʠʡ ʯʝʨʚôʷʢ (ʬʦʨʤʘʪ ɸ1)



ʌʦʨʤʫʶʯʘ ʛʦʣʦʚʢʘ (ʬʦʨʤʘʪ ɸ1); ʄʦʜʝʨʥʽʟʦʚʘʥʘ ʬʦʨʤʫʶʯʘ ʛʦʣʦʚʢʘ (ʬʦʨʤʘʪ ɸ1); 

ʇʣʘʢʘʪ ʨʦʟʨʘʭʫʥʢʽʚ (ʬʦʨʤʘʪ ɸ1).   

7. ʆʨʽʻʥʪʦʚʥʠʡ ʧʝʨʝʣʽʢ ʧʫʙʣʽʢʘʮʽʡ  ________________________________  

______________________________________________________________  

______________________________________________________________  

8. ʂʦʥʩʫʣʴʪʘʥʪʠ ʨʦʟʜʽʣʽʚ ʜʠʩʝʨʪʘʮʽʾ 

ʈʦʟʜʽʣ 
ʇʨʽʟʚʠʱʝ, ʽʥʽʮʽʘʣʠ ʪʘ ʧʦʩʘʜʘ  

ʢʦʥʩʫʣʴʪʘʥʪʘ 

ʇʽʜʧʠʩ, ʜʘʪʘ 

ʟʘʚʜʘʥʥʷ  

ʚʠʜʘʚ 

ʟʘʚʜʘʥʥʷ 

ʧʨʠʡʥʷʚ 

ʄʦʥʪʘʞ ʽ 

ʝʢʩʧʣʫʘʪʘʮʽ

 ̫

ʦʙʣʘʜʥʘʥʥʷ 

ɹʦʨʱʠʢ ʉ.ʆ., ʩʪ.ʚʠʢʣʘʜʘʯ 

ʢʘʬ. ʍʇʉʄ 

  

ɸʚʪʦʤʘʪʠʯʥ

ʘ ʩʠʩʪʝʤʘ 

ʢʝʨʫʚʘʥʥʷ 

ɾʫʨʘʢʦʚʩʴʢʠʡ ʗ. ʖ., ʩʪ. 

ʚʠʢʣʘʜʘʯ ʢʘʬ. ʊʇɿɸ 

  

ɿʘʛʘʣʴʥʠʡ ʑʝʨʙʠʥʘ ɺ.ʖ., ʜ.ʪ.ʥ., ʧʨʦʬ.   

ʇʝʨʝʚʽʨʢʘ ʑʝʨʙʠʥʘ ɺ.ʖ., ʜ.ʪ.ʥ., ʧʨʦʬ.    

9. ɼʘʪʘ ʚʠʜʘʯʽ ʟʘʚʜʘʥʥʷ: 14.11.2023ʨ. 

ʂʘʣʝʥʜʘʨʥʠʡ ʧʣʘʥ 

ˉ 

ʟ/ʧ 

ʅʘʟʚʘ ʝʪʘʧʽʚ ʚʠʢʦʥʘʥʥʷ  

ʤʘʛʽʩʪʝʨʩʴʢʦʾ ʜʠʩʝʨʪʘʮʽʾ 

ʉʪʨʦʢ ʚʠʢʦʥʘʥʥʷ 

ʝʪʘʧʽʚ ʤʘʛʽʩʪʝʨʩʴʢʦʾ 

ʜʠʩʝʨʪʘʮʽʾ 

ʇʨʠʤʽʪʢʘ 

1 ɺʩʪʫʧ. ʆʧʠʩ ʣʽʥʽʾ. 14.11- 27.11.2023  

2 ʃʽʪʝʨʘʪʫʨʥʦ-ʧʘʪʝʥʪʥʠʡ ʦʛʣʷʜ. 28.11- 06.12.2023  

3 ʄʦʥʪʘʞ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʷ. 07.12- 11.12.2023  

4 ɸʚʪʦʤʘʪʠʯʥʽ ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ. 12.12- 17.12.2023  

5 ʉʪʘʨʪʘʧ. 18.12- 20.12.2023  

6 ʆʭʦʨʦʥʘ ʧʨʘʮʽ. 21.12- 24.12.2023  

7 ʈʦʟʨʘʭʫʥʢʠ. 25.12- 31.12.2023  

8 ʂʨʝʩʣʝʥʥʷ. 01.01- 09.01.2024  

9 ʆʬʦʨʤʣʝʥʥʷ ʟʘʧʠʩʢʠ. 10.01- 12.01.2024  

 

 

ʉʪʫʜʝʥʪ  ____________ ɺ.ɺ. ʂʘʩʷʥ 
  (ʧʽʜʧʠʩ) 

 

ʂʝʨʽʚʥʠʢ ʜʠʩʝʨʪʘʮʽʾ                      ____________ ʉ.ʆ. ɹʦʨʱʠʢ 
  (ʧʽʜʧʠʩ)  



ʈʝʬʝʨʘʪ 

   ʆʙ'ʻʢʪ ʨʦʟʨʦʙʣʝʥʥʷ ʽ ʧʨʦʝʢʪʫʚʘʥʥʷ ï ʘʛʨʝʛʘʪ ʝʢʩʪʨʫʟʽʡʥʠʡ.  

ʄʝʪʘ ʧʨʦʝʢʪʫ ï ʩʪʚʦʨʠʪʠ ʥʦʚʠʡ ʝʢʩʪʨʫʟʽʡʥʠʡ ʘʛʨʝʛʘʪ, ʷʢʠʡ ʚʽʜʧʦʚʽʜʘʪʠʤʝ 

ʪʝʭʥʽʯʥʠʤ ʚʠʤʦʛʘʤ ʟʘʤʦʚʥʠʢʘ. ɼʣʷ ʮʴʦʛʦ ʥʝʦʙʭʽʜʥʦ ʧʨʦʚʝʩʪʠ ʘʥʘʣʽʟ 

ʽʩʥʫʶʯʠʭ ʧʨʦʤʠʩʣʦʚʠʭ ʘʥʘʣʦʛʽʚ ʽ ʚʠʟʥʘʯʠʪʠ ʤʦʞʣʠʚʦʩʪʽ ʾʭ ʤʦʜʝʨʥʽʟʘʮʽʾ.  

 ʇʦʷʩʥʶʚʘʣʴʥʘ ʟʘʧʠʩʢʘ ʜʠʧʣʦʤʫ ʩʢʣʘʜʘʻʪʴʩʷ ʟ̔ ʚʩʪʫʧʫ, 6 ʨʦʟʜ̔ ʣʽʚ, 

ʚʠʩʥʦʚʢʽʚ, ʣʽʪʝʨʘʪʫʨʠ ʟ 21 ʜʞʝʨʝʣʘ ʽ 12 ʜʦʜʘʪʢʽʚ, 23 ʨʠʩ., 23 ʪʘʙʣ. 

ɿʘʛʘʣʴʥʠʡ ʦʙʩʷʛ ʟʘʧʠʩʢʠ ʩʢʣʘʜʘʻ 144 ʩʪʦʨ. ʄʽʩʪʠʪʴ 6 ʢʨʝʩʣʝʥʴ ʬʦʨʤʘʪʫ ɸ1 

ʪʘ 1 ʧʣʘʢʘʪʠ ʟ ʨʦʟʨʘʭʫʥʢʘʤʠ ʚ ʧʨʦʛʨʘʤʽ ʬʦʨʤʘʪʫ ɸ1.  

ʋ ʧʨʦʝʢʪʽ ʦʧʠʩʘʥʦ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩ, ʚ ʷʢʦʤʫ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʝʢʩʪʨʫʟʽʡʥʠʡ ʘʛʨʝʛʘʪ. ʈʦʟʛʣʷʥʫʪʦ ʡʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʪʘ ʨʦʣʴ ʫ 

ʪʝʭʥʦʣʦʛʽʯʥʽʡ ʩʭʝʤʽ. 

ʋ ʨʦʙʦʪʽ ʥʘʚʝʜʝʥʦ ʪʝʭʥʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʝʢʩʪʨʫʟʽʡʥʦʛʦ ʘʛʨʝʛʘʪʫ, 

ʨʦʟʛʣʷʥʫʪʦ ʡʦʛʦ ʢʦʥʩʪʨʫʢʮʽʶ ʪʘ ʧʨʠʥʮʠʧ ʜʽʾ. ɺʠʢʦʥʘʥʽ ʧʘʨʘʤʝʪʨʠʯʥʽ, 

ʢʽʥʝʤʘʪʠʯʥʽ ʪʘ ʨʦʟʨʘʭʫʥʢʠ ʥʘ ʤʽʮʥʽʩʪʴ ʯʝʨʚ'ʷʢʘ, ʷʢʽ ʧʽʜʪʚʝʨʜʞʫʶʪʴ 

ʧʨʘʮʝʟʜʘʪʥʽʩʪʴ ʪʘ ʥʘʜʽʡʥʽʩʪʴ ʢʦʥʩʪʨʫʢʮʽʾ ʤʘʰʠʥʠ. 

ʇʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʽʩʥʫʶʯʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʝʢʩʪʨʫʟʽʡʥʠʭ ʘʛʨʝʛʘʪʽʚ, ʱʦʙ 

ʚʠʟʥʘʯʠʪʠ, ʷʢ ʤʦʞʥʘ ʤʦʜʝʨʥʽʟʫʚʘʪʠ ʯʝʨʚ'ʷʢ. ʋ ʤʘʛʽʩʪʝʨʩʴʢʽʡ ʜʠʩʝʨʪʘʮʽʾ 

ʨʦʟʛʣʷʥʫʪʦ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʝʢʩʪʨʫʟʽʡʥʦʛʦ ʘʛʨʝʛʘʪʫ, ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʾ ʩʠʩʪʝʤʠ 

ʢʝʨʫʚʘʥʥʷ, ʚʠʤʦʛʘʤ ʦʭʦʨʦʥʠ ʧʨʘʮʽ ʪʘ ʤʘʨʢʝʪʠʥʛʫ. ʊʘʢʦʞ ʥʘʜʘʥʦ ʨʝʢʦʤʝʥʜʘʮʽʾ 

ʱʦʜʦ ʤʦʥʪʘʞʫ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʾ ʧʨʠʩʪʨʦʶ. 

 ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʘʛʨʝʛʘʪ,  ʯʝʨʚôʷʢ, ʤʽʮʥʽʩʪʴ, ʝʢʩʪʨʫʜʝʨ, ʤʘʪʝʨʽʘʣʠ.  



Abstract 

   The object of development and design is an extrusion unit. 

      The goal of the project is to create a new extrusion unit that will meet the customer's 

technical requirements. For this, it is necessary to conduct an analysis of existing 

industrial analogues and determine the possibilities of their modernization. 

       The explanatory note of the diploma consists of an introduction, 6 chapters, 

conclusions, literature from 21 sources and 12 appendices, 23 figures, 23 tables. The 

total volume of the note is 144 pages. Contains 6 drawings in A1 format and 1 poster 

with calculations in the A1 format program. 

     The project describes the technological process in which the extrusion unit is used. 

Its purpose and role in the technological scheme are considered. 

     The work gives the technical characteristics of the extrusion unit, considers its 

design and principle of operation. Parametric, kinematic and worm strength calculations 

were performed, which confirm the performance and reliability of the machine design. 

      The project analyzed existing extrusion unit designs to determine how the worm 

could be modernized. The master's thesis examines the compliance of the extrusion unit, 

the automated control system, with the requirements of labor protection and marketing. 

Recommendations for installation and operation of the device are also provided. 

 Key words: AGGREGATE, WORM, STRENGTH, EXTRUDER, MATERIALS. 
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ɺʉʊʋʇ 

     ʆʜʥʠʤ ʽʟ ʢʣʶʯʦʚʠʭ ʥʘʧʨʷʤʽʚ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʚʠʨʦʙʥʠʮʪʚʘ ʨʫʢʘʚʥʠʭ ʧʣʽʚʦʢ ʻ 

ʨʦʟʨʦʙʢʘ ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʦʪʨʠʤʫʚʘʪʠ ʧʣʽʚʢʫ ʟ ʟʘʜʘʥʠʤʠ 

ʚʣʘʩʪʠʚʦʩʪʷʤʠ. ʅʘʧʨʠʢʣʘʜ, ʨʦʟʨʦʙʣʷʶʪʴʩʷ ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʙʥʠʮʪʚʘ ʧʣʽʚʦʢ ʟ 

ʧʽʜʚʠʱʝʥʦʶ ʤʽʮʥʽʩʪʶ, ʪʝʨʤʦʩʪʽʡʢʽʩʪʶ, ʟʥʦʩʦʩʪʽʡʢʽʩʪʶ ʪʦʱʦ. ɯʥʰʠʤ ʚʘʞʣʠʚʠʤ 

ʥʘʧʨʷʤʦʤ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʻ ʘʚʪʦʤʘʪʠʟʘʮʽʷ ʚʠʨʦʙʥʠʮʪʚʘ, ʱʦ ʜʦʟʚʦʣʷʻ ʧʽʜʚʠʱʠʪʠ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʪʘ ʷʢʽʩʪʴ ʧʣʽʚʢʠ. 

     ɿʘʚʜʷʢʠ ʧʦʩʪʽʡʥʠʤ ʫʜʦʩʢʦʥʘʣʝʥʥʷʤ ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʙʥʠʮʪʚʘ ʧʣʽʚʢʠ, ʢʦʤʧʘʥʽʾ 

ʤʘʶʪʴ ʰʠʨʦʢʠʡ ʚʠʙʽʨ ʤʦʞʣʠʚʦʩʪʝʡ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʨʽʟʥʠʭ ʪʠʧʽʚ ʧʣʽʚʦʢ. ɽʢʩʪʨʫʟʽʷ ʻ 

ʦʜʥʠʤ ʽʟ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʭ ʤʝʪʦʜʽʚ ʦʙʨʦʙʢʠ ʧʦʣʽʤʝʨʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʦʩʢʽʣʴʢʠ 

ʚʦʥʘ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʫʚʘʪʠ ʧʣʽʚʢʫ ʟ ʰʠʨʦʢʠʤ ʜʽʘʧʘʟʦʥʦʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. 

     ʋ ʩʚʦʶ ʯʝʨʛʫ, ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʝʢʩʪʨʫʟʽʾ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʫ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ. ɽʢʩʪʨʫʜʝʨ ï ʤʘʰʠʥʘ, ʷʢʘ ʧʨʠʤʫʩʦʚʦ ʝʢʩʪʨʫʜʫʻ ʧʣʘʩʪʤʘʩʦʚʽ 

ʤʘʪʝʨʽʘʣʠ ʰʣʷʭʦʤ ʬʦʨʤʫʚʘʥʥʷ ʽʥʩʪʨʫʤʝʥʪʽʚ. 

     ʄʝʪʦʶ  ʜʠʩʝʨʪʘʮʽʾ ʻ ʟʘʢʨʽʧʣʝʥʥʷ ʟʥʘʥʴ ʪʘ ʘʥʘʣʽʟ ʢʦʥʩʪʨʫʢʮʽ ̔ʯʝʨʚôʷʯʥʦʛʦ ʧʨʝʩʘ, 

ʧʦʰʫʢ ʪʘ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʚʘʨʽʘʥʪʫ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʢʦʥʩʪʨʫʢʮʽʾ ʯʝʨʚôʷʢʘ ʪʘ ʛʦʣʦʚʢʠ 

ʝʢʩʪʨʫʜʝʨʘ. 

    ʇʨʠ ʚʠʢʦʥʘʥʥʽ ʤʘʛʽʩʪʝʨʩʴʢʦʾ ʜʠʩʝʨʪʘʮʽʾ ʚʠʢʦʨʠʩʪʘʥʦ ʚʩʽ ʥʘʚʠʯʢʠ ʷʢʽ ʙʫʣʠ 

ʥʘʙʫʪʽ ʟʘ ʚʝʩʴ ʯʘʩ ʥʘʚʯʘʥʥʷ, ʘ ʩʘʤʝ ʟ ʪʘʢʠʭ ʜʠʩʮʠʧʣʽʥ, ʷʢ ʪʝʭʥʦʣʦʛʽʯʥʽ ʦʩʥʦʚʠ 

ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ, ʘʚʪʦʤʘʪʠʟʘʮʽʷ, ʤʦʥʪʘʞ, ʝʢʩʧʣʫʘʪʘʮʽʷ ʪʘ ʨʝʤʦʥʪ ʧʽʜʡʦʤʥʦ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʤʘʰʠʥ ʪʘ ʽʥʰʽ..   
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1.ʆʧʠʩ ʽ ʧʨʠʟʥʘʯʝʥʥʷ ʝʢʩʪʨʫʟʽʡʥʦʛʦ ʘʛʨʝʛʘʪʫ.  

1.1. ʆʧʠʩ ʣʽʥʽʾ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥ ̫ʧʣʽʚʢʠ ʟ ʧʦʣʽʤʝʨʥʠʭ ʤʘʪʝʨʽʘʣʽʚ.  

  

  

 1- ʘʚʪʦʪʨʘʥʩʧʦʨʪ; 2- ʥʘʩʦʩ; 3- ʙʫʥʢʝʨ ʧʦʣʽʝʪʠʣʝʥʫ; 4- ʙʫʥʢʝʨ ʩʪʘʙʽʣʽʟʘʪʦʨʘ; 

5- ʙʫʥʢʝʨ ʬʘʨʙʫʶ ʯʦʛʦ ʧʽʛʤʝʥʪʫ; 6,7,8,11-  ʜʦʟʘʪʦʨʠ; 9- ʚʘʣʴʮʽ ʧʽʜʽʛʨʽʚʫ; 10- 

ʙʫʥʢʝʨ ʧʦʣʽʝʪʠʣʝʥʦʚʦʾ ʩʫʤʽʰʽ; 12- ʧʥʝʚʤʦʟʘʚʘʥʪʘʞʫʚʘʯ; 13- ʙʫʥʢʝʨ; 14- 

ʝʢʩʪʨʫʜʝʨ; 15- ʬʦʨʤʫʶʯʘ ʛʦʣʦʚʢʘ; 16- ʦʭʦʣʦʜʞʫʶʯʠʡ ʧʨʠʩʪʨʽʡ; 17- 

ʩʪʘʙʽʣʽʟʫʶʯʠʡ ʧʨʠʩʪʨʽʡ; 18- ʨʫʢʘʚ ʧʣʽʚʢʠ; 19- ʬʘʣʴʮʦʚʦʯʥʠʡ ʧʨʠʩʪʨʽʡ; 20- 

ʧʨʠʩʪʨʽʡ ʪʷʛʠ; 21- ʧʦʣʦʪʥʦ ʧʣʽʚʢʠ; 22- ʧʨʠʩʪʨʽʡ ʦʙʨʽʟʘʥʥʷ ʢʨʦʤʦʢ; 23- 

ʨʽʟʘʣʴʥʠʡ ʧʨʠʩʪʨʽʡ; 24- ʚʝʨʩʪʘʪ ʥʘʤʦʪʫʚʘʣʴʥʠʡ; 25- ʧʽʜʜʦʥ ʟ ʛʦʪʦʚʦʶ 

ʧʨʦʜʫʢʮʽʻʶ; 26- ʩʢʣʘʜ.  

ʈʠʩ 1.1 ï ʃʽʥʽʷ ʚʠʨʦʙʥʠʮʪʚʘ ʨʫʢʘʚʥʦʾ ʧʦʣʽʤʝʨʥʦʾ  ʧʣʽʚʢʠ. 

  

        ɼʘʥʠʡ ʝʢʩʪʨʫʟʽʡʥʠʡ ʘʛʨʝʛʘʪ ʧʨʘʮʶʻ ʪʘʢʠʤ ʯʠʥʦʤ: ʧʦʣʽʤʝʨʥʠʡ ʤʘʪʝʨʽʘʣ ʽʟ 

ʙʫʥʢʝʨʘ 3 ʧʦʜʘʻʪʴʩʷ ʚ ʤʘʪʝʨʽʘʣʴʥʠʡ ʮʠʣʽʥʜʨ 2, ʜʝ ʚʽʥ ʧʽʜʜʘʻʪʴʩʷ ʜʽʾ ʦʙʝʨʪʦʚʦʛʦ 

ʯʝʨʚ'ʷʢʘ 1. ʋ ʞʠʚʠʣʴʥʽʡ ʟʦʥʽ ʯʝʨʚ'ʷʢʘ ʧʦʣʽʤʝʨ ʨʦʟʤ'ʷʢʰʫʻʪʴʩʷ ʪʘ ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ 
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ʥʘ ʧʨʦʙʢʫ, ʫ ʟʦʥʽ ʩʪʠʩʥʝʥʥʷ ʚʽʥ ʧʦʚʥʽʩʪʶ ʧʣʘʚʠʪʴʩʷ ʪʘ ʥʘʙʫʚʘʻ ʦʜʥʦʨʽʜʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ, ʘ ʚ ʟʦʥʽ ʜʦʟʫʚʘʥʥʷ ʚʽʥ ʥʘʣʘʰʪʦʚʫʻʪʴʩʷ ʥʘ ʧʝʨʝʭʽʜ ʫ ʬʦʨʤʫʶʯʫ 

ʛʦʣʦʚʢʫ 7. ɿʦʥʠ ʦʭʦʣʦʜʞʝʥʥʷ 4, ʟʘʢʨʽʧʣʝʥʽ ʥʘ ʤʘʪʝʨʽʘʣʴʥʦʤʫ ʮʠʣʽʥʜʨʽ, 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʦʪʨʽʙʥʽ ʪʝʤʧʝʨʘʪʫʨʥʽ ʫʤʦʚʠ ʪʘ ʧʝʨʝʤʽʱʝʥʥʷ ʧʦʣʽʤʝʨʫ. ʊʝʨʤʦʧʘʨʠ 

6 ʢʦʥʪʨʦʣʶʶʪʴ ʪʝʤʧʝʨʘʪʫʨʫ ʚ ʨʽʟʥʠʭ ʟʦʥʘʭ ʝʢʩʪʨʫʟʽʡʥʦʛʦ ʘʛʨʝʛʘʪʫ. ɹʫʜʦʚʘ 

ʯʝʨʚ'ʷʢʘ, ʷʢ ʧʨʘʚʠʣʦ, ʧʝʨʝʜʙʘʯʘʻ ʩʠʩʪʝʤʫ ʦʭʦʣʦʜʞʝʥʥʷ, ʷʢʘ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ 

ʧʦʜʘʯʝʶ ʚʦʜʠ ʯʝʨʝʟ ʧʨʠʩʪʨʽʡ 10. ɽʣʝʢʪʨʦʤʝʭʘʥʽʯʥʠʡ ʧʨʠʚʽʜ, ʷʢʠʡ ʦʙʝʨʪʘʻ 

ʯʝʨʚ'ʷʢʘ, ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʝʣʝʢʪʨʠʯʥʦʛʦ ʜʚʠʛʫʥʘ 12 ʟ ʧʦʩʪʽʡʥʠʤ ʘʙʦ ʟʤʽʥʥʠʤ 

ʩʪʨʫʤʦʤ, ʤʫʬʪʠ 13 ʪʘ ʨʝʜʫʢʪʦʨʘ 9. ʉʠʣʘ, ʷʢʘ ʩʪʚʦʨʶʻʪʴʩʷ ʧʨʠ ʦʙʝʨʪʘʥʥʽ ʯʝʨʚ'ʷʢʘ, 

ʧʝʨʝʜʘʻʪʴʩʷ ʥʘ ʢʦʨʧʫʩ 8 ʧʦʜʦʚʞ ʦʩʽ ʯʝʨʝʟ ʚʫʟʦʣ ʧʽʜʰʠʧʥʠʢʘ 11. ʋʩʽ ʨʦʙʦʯʽ ʚʫʟʣʠ 

ʝʢʩʪʨʫʟʽʡʥʦʛʦ ʘʛʨʝʛʘʪʫ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʢʦʨʧʫʩʽ 8, ʷʢʠʡ ʨʦʟʤʽʱʝʥʠʡ ʥʘ ʩʪʘʥʠʥʽ 5. 

ɹʫʥʢʝʨ 

ɹʫʥʢʝʨ ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʨʫʯʥʦʛʦ ʟʘʚʘʥʪʘʞʝʥʥʷ ʟʝʨʥʠʩʪʦʛʦ ʤʘʪʝʨʽʘʣʫ ʪʘ ʡʦʛʦ 

ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʚ ʟʘʚʘʥʪʘʞʫʚʘʣʴʥʠʡ ʙʫʥʢʝʨ ʝʢʩʪʨʫʜʝʨʘ. ɹʫʥʢʝʨ ʷʚʣʷʻ ʩʦʙʦʶ 

ʤʝʪʘʣʝʚʫ ʢʦʨʦʙʢʫ ʦʙ'ʻʤʦʤ ʙʽʣʴʰʝ 500 ʣʽʪʨʽʚ. ɼʦ ʩʢʣʘʜʫ ʙʫʥʢʝʨʘ ʚʭʦʜʠʪʴ ʬʣʘʥʝʮʴ, 

ʷʢʠʡ ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʟ'ʻʜʥʘʥʥʷ ʟ ʟʘʚʘʥʪʘʞʫʚʘʣʴʥʠʤ ʙʫʥʢʝʨʦʤ ʝʢʩʪʨʫʜʝʨʘ, ʘ 

ʪʘʢʦʞ ʦʛʣʷʜʦʚʽ ʚʽʢʥʘ ʜʣʷ ʢʦʥʪʨʦʣʶ ʨʽʚʥʷ ʟʝʨʥʠʩʪʦʛʦ ʤʘʪʝʨʽʘʣʫ. ɿʘʪʚʦʨ, ʷʢʠʡ 

ʚʭʦʜʠʪʴ ʜʦ ʩʢʣʘʜʫ ʬʣʘʥʮʷ, ʜʦʟʚʦʣʷʻ ʧʝʨʝʢʨʠʚʘʪʠ ʧʦʜʘʯʫ ʟʝʨʥʠʩʪʦʛʦ ʤʘʪʝʨʽʘʣʫ ʚ 

ʟʘʚʘʥʪʘʞʫʚʘʣʴʥʠʡ ʙʫʥʢʝʨ ʝʢʩʪʨʫʜʝʨʘ. 

    ʇʨʝʩ ʦʜʥʦʯʝʨʚ'ʷʯʥʠʡ ʏʇ 36ʭ30 

    ʆʜʥʦʯʝʨʚʷʯʥʠʡ ʧʨʝʩ ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʙʝʟʧʝʨʝʨʚʥʦʛʦ ʧʝʨʝʪʚʦʨʝʥʥʷ ʟʝʨʥʠʩʪʦʛʦ 

ʤʘʪʝʨʽʘʣʫ ʚ ʛʦʤʦʛʝʥʽʟʦʚʘʥʠʡ ʨʦʟʧʣʘʚ, ʷʢʠʡ ʧʦʪʽʤ ʝʢʩʪʨʫʟʫʻʪʴʩʷ ʯʝʨʝʟ ʢʽʣʴʮʝʚʠʡ 

ʧʨʦʚʽʜʥʠʡ ʛʚʠʥʪ. ʆʩʥʦʚʥʽ ʝʣʝʤʝʥʪʠ ʧʨʝʩʘ: ʧʨʠʚʦʜ ʧʨʝʩʘ, ʨʘʤʘ, ʟʘʚʘʥʪʘʞʫʚʘʣʴʥʠʡ 

ʙʫʥʢʝʨ, ʢʦʨʧʫʩ, ʯʝʨʚ'ʷʢ, ʩʠʩʪʝʤʘ ʦʭʦʣʦʜʞʝʥʥʷ ʪʘ ʩʠʩʪʝʤʘ ʦʧʘʣʝʥʥʷ. 

    ɽʣʝʢʪʨʦʜʚʠʛʫʥ ʧʦʩʪʽʡʥʦʛʦ ʩʪʨʫʤʫ 

    ʎʠʣʽʥʜʨʠʯʥʘ ʢʦʨʦʙʢʘ ʧʝʨʝʜʘʯ ʽʟ ʚʙʫʜʦʚʘʥʠʤ ʫʧʦʨʥʠʤ ʧʽʜʰʠʧʥʠʢʦʤ ʤʘʻ 

ʦʩʴʦʚʠʡ ʯʝʨʚ'ʷʯʥʠʡ ʧʨʠʚʽʜ. ʐʝʩʪʝʨʥʷ ʟʤʘʱʫʻʪʴʩʷ ʥʘʪʫʨʘʣʴʥʠʤ ʣʴʦʥʦʤ. 

ʈʝʢʦʤʝʥʜʫʻʪʴʩʷ, ʱʦʙ ʨʘʤʘ, ʚʩʪʘʥʦʚʣʝʥʘ ʥʘ ʥʽʡ, ʙʫʣʘ ʦʩʥʦʚʥʦʶ ʢʦʥʩʪʨʫʢʮʽʻʶ, 

ʚʥʫʪʨʽʰʥʽʤ ʧʨʝʩʦʤ. ʃʽʞʢʦ ʧʨʠʟʥʘʯʝʥʝ ʜʣʷ ʟʚʘʨʶʚʘʥʥʷ ʪʘ ʧʨʦʢʘʪʢʠ. ɹʫʥʢʝʨ 
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ʟʘʚʘʥʪʘʞʫʻ ʤʘʪʝʨʽʘʣ ʫ ʜʨʫʢʘʨʩʴʢʠʡ ʚʝʨʩʪʘʪ ʪʘ ʦʙʨʦʙʢʫ. ʃʽʡʢʘ ʧʦʤʽʱʘʻʪʴʩʷ ʚ 

ʢʫʨʪʢʫ ʟ ʚʦʜʷʥʠʤ ʦʭʦʣʦʜʞʝʥʥʷʤ ʽ ʤʘʻ ʨʫʢʘʚʠ. ɺʦʨʦʥʢʘ ʚʩʪʘʥʦʚʣʝʥʘ ʚ 

ʝʣʝʢʪʨʠʯʥʦʤʫ ʧʨʠʩʪʨʦʾ ʥʘ ʟʦʚʥʽʰʥʴʦʤʫ ʟʘʭʠʩʥʦʤʫ ʢʦʨʧʫʩʽ. ʊʝʤʧʝʨʘʪʫʨʥʠʡ ʩʪʘʥ 

ʣʽʡʢʠ ʚʽʜʧʦʚʽʜʘʻ ʟʘ ʨʝʛʫʣʷʮʽʶ ʞʠʨʫ. ʆʙʦʣʦʥʢʘ ʻ ʦʜʥʽʻʶ ʟ ʦʩʥʦʚʥʠʭ ʩʢʣʘʜʘʣʴʥʠʭ 

ʦʜʠʥʠʮʴ ʧʨʝʩʘ, ʜʝ ʚʽʜʙʫʚʘʻʪʴʩʷ ʦʩʥʦʚʥʠʡ ʧʨʦʮʝʩ ʪʝʨʤʦʧʣʘʩʪʠʯʥʦʾ ʦʙʨʦʙʢʠ. ɺʦʥʘ 

ʤʘʻ ʬʦʨʤʫ ʮʠʣʽʥʜʨʘ ʽ ʟ'ʻʜʥʘʥʘ ʟ ʙʫʥʢʝʨʦʤ ʬʣʘʥʮʝʤ. ʆʙʦʣʦʥʢʘ ʤʘʻ ʯʦʪʠʨʠ 

ʥʘʛʨʽʚʘʣʴʥʽ ʟʦʥʠ ʟ ʦʧʦʨʥʠʤʠ ʥʘʛʨʽʚʘʯʘʤʠ. ɿʦʥʘ ʦʭʦʣʦʜʞʝʥʥʷ ʰʘʩʽ ʦʭʦʣʦʜʞʫʻʪʴʩʷ 

ʪʨʴʦʤʘ ʥʝʟʘʣʝʞʥʠʤʠ ʚʝʥʪʠʣʷʪʦʨʘʤʠ. ɼʽʣʦʚʘ ʟʦʥʘ ʧʦʜʽʣʝʥʘ ʥʘ ʩʝʢʪʦʨʠ. ɿʦʚʥʽ 

ʦʩʥʦʚʥʠʡ ʢʦʨʧʫʩ ʟʘʢʨʠʪʠʡ ʢʨʠʰʢʦʶ.           

       ʉʠʩʪʝʤʘ ʦʭʦʣʦʜʞʝʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʦʭʦʣʦʜʞʝʥʥʷ ʙʫʥʢʝʨʘ, ʯʝʨʚ'ʷʢʘ 

ʪʘ ʤʘʩʪʠʣʘ ʚ ʢʦʨʧʫʩʽ ʨʝʜʫʢʪʦʨʘ. ʆʭʦʣʦʜʞʝʥʥʷ ʟʜʽʡʩʥʶʻʪʴʩʷ ʦʯʠʱʝʥʦʶ ʚʦʜʦʶ, ʷʢʘ 

ʮʠʨʢʫʣʶʻ ʧʦ ʩʠʩʪʝʤʽ. ʇʦʜʘʯʘ ʚʦʜʠ ʨʝʛʫʣʶʻʪʴʩʷ ʚʨʫʯʥʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʣʘʧʘʥʘ. 

ɼʣʷ ʚʠʜʘʣʝʥʥʷ ʯʝʨʚ'ʷʢʘ ʟ ʧʨʝʩʘ ʧʝʨʝʜʙʘʯʝʥʠʡ ʩʧʝʮʽʘʣʴʥʠʡ ʧʨʠʩʪʨʽʡ. 

ʌʽʣʴʪʨ ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʚʠʜʘʣʝʥʥʷ ʩʪʦʨʦʥʥʽʭ ʨʝʯʦʚʠʥ ʽʟ ʨʦʟʧʣʘʚʫ ʧʦʣʽʤʝʨʫ ʧʝʨʝʜ 

ʡʦʛʦ ʧʦʜʘʯʝʶ ʚ ʛʦʣʦʚʢʫ ʢʽʣʴʮʷ. ʌʽʣʴʪʨ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʚʦʭ ʦʙʦʣʦʥʦʢ, ʟʘʪʠʩʢʫ ʪʘ 

ʜʚʝʨʮʷʪ. ɺʽʥ ʤʘʻ ʜʚʘ ʦʩʝʨʝʜʢʠ ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʬʽʣʴʪʨʫʶʯʠʭ ʝʣʝʤʝʥʪʽʚ. ʇʣʦʱʘ 

ʧʦʚʝʨʭʥʽ ʬʽʣʴʪʨʫ ʥʝ ʤʝʥʰʝ 0,005 ʤ2. ɿʘʤʽʥʘ ʬʽʣʴʪʨʫʶʯʦʛʦ ʝʣʝʤʝʥʪʘ ʟʜʽʡʩʥʶʻʪʴʩʷ 

ʚʨʫʯʥʫ. 

ʋ ʧʨʦʮʝʩʽ ʧʣʘʚʣʝʥʥʷ ʧʦʣʽʤʝʨʫ ʯʝʨʝʟ ʬʽʣʴʪʨ ʧʨʦʭʦʜʠʪʴ ʨʦʟʧʣʘʚ, ʷʢʠʡ ʧʽʜ ʪʠʩʢʦʤ 

ʧʦʪʨʘʧʣʷʻ ʚ ʟʘʪʠʩʢʥʫ ʛʽʣʴʟʫ. ɿʫʩʠʣʣʷ, ʷʢʝ ʩʪʚʦʨʶʻʪʴʩʷ ʚ ʟʘʪʠʩʢʥʽʡ ʛʽʣʴʟʽ, ʟʘʢʨʠʚʘʻ 

ʟ'ʻʜʥʘʥʥʷ ʤʽʞ ʦʙʦʣʦʥʢʦʶ ʙʝʟ ʩʦʨʦʯʢʠ ʽ ʢʦʚʟʘʥʥʷʤ, ʘ ʪʘʢʦʞ ʤʽʞ ʢʦʚʟʘʥʥʷʤ ʽ 

ʢʫʨʪʢʦʶ. 

    ɻʦʣʽʚʢʘ ʧʣʽʚʢʦʚʘ ʢʽʣʴʮʝʚʘ ʛʚʠʥʪʦʚʘ 

    ɻʦʣʦʚʢʘ ʤʝʤʙʨʘʥʥʦʛʦ ʢʽʣʴʮʝʚʦʛʦ ʛʚʠʥʪʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ 

ʚʪʫʣʦʢ ʽʟ ʧʦʣʽʤʝʨʥʠʭ ʢʦʤʧʦʟʠʮʽʡ. ɺʦʥʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʪʘʢʠʭ ʦʩʥʦʚʥʠʭ 

ʢʦʤʧʦʥʝʥʪʽʚ: ʦʙʦʣʦʥʢʠ, ʧʨʝʩ-ʬʦʨʤʠ, ʦʧʨʘʚʢʠ, ʧʨʦʤʽʞʥʦʾ ʦʧʨʘʚʢʠ, ʨʝʰʽʪʢʠ, 

ʢʨʦʥʰʪʝʡʥʘ ʦʧʨʘʚʢʠ, ʪʦʨʧʝʜʠ, ʥʘʛʨʽʚʘʯʘ ʦʧʦʨʫ ʪʘ ʢʨʦʥʰʪʝʡʥʘ. ʆʙʝʨʪʦʚʠʡ ʚʫʟʦʣ 

ʨʦʟʧʦʜʽʣʷʻ ʨʦʟʧʣʘʚ ʧʦʣʽʤʝʨʫ ʧʦ ʧʝʨʠʬʝʨʽʾ ʢʽʣʴʮʝʚʦʾ ʱʽʣʠʥʠ. ʉʽʪʢʘ ʚʠʜʘʣʷʻ ʩʣʽʜʠ ʟ 

ʨʦʟʧʣʘʚʫ ʧʦʣʽʤʝʨʫ. ʂʽʣʴʮʝʚʠʡ ʧʦʪʽʢ ʨʦʟʧʣʘʚʫ ʩʪʘʙʽʣʽʟʫʻʪʴʩʷ ʥʘ ʧʨʦʤʽʞʥʽʡ 

ʦʧʨʘʚʮʽ. ʅʘ ʦʧʨʘʚʮʽ ʬʦʨʤʫʻʪʴʩʷ ʟʘʛʦʪʦʚʢʘ ʜʣʷ ʚʪʫʣʢʠ, ʷʢʘ ʧʦʪʽʤ ʟʘʢʘʯʫʻʪʴʩʷ ʚ 

ʧʣʽʚʢʫ.ʈʝʛʫʣʶʚʘʥʥʷ ʰʠʨʠʥʠ ʬʦʨʤʫʶʯʦʛʦ ʢʽʣʴʮʝʚʦʛʦ ʟʘʟʦʨʫ ʟʜʽʡʩʥʶʻʪʴʩʷ ʰʣʷʭʦʤ 

ʟʤʽʱʝʥʥʷ ʤʘʪʨʠʮʽ ʟ ʨʝʛʫʣʶʚʘʣʴʥʠʤʠ ʙʦʣʪʘʤʠ, ʨʦʟʪʘʰʦʚʘʥʠʤʠ ʨʘʜʽʘʣʴʥʦ ʽ 

ʚʩʪʘʥʦʚʣʝʥʠʤʠ ʚ ʤʘʪʨʠʮʽ ʛʦʣʦʚʢʠ ʟ ʘʢʮʝʥʪʦʤ ʥʘ ʢʦʨʧʫʩ.  
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ɻʦʣʦʚʢʘ ʥʘʛʨʽʚʘʻʪʴʩʷ ʝʣʝʢʪʨʠʯʥʠʤʠ ʥʘʛʨʽʚʘʯʘʤʠ. ʊʝʤʧʝʨʘʪʫʨʘ ʨʝʛʫʣʶʻʪʴʩʷ 

ʘʚʪʦʤʘʪʠʯʥʦ. ʇʽʜʩʪʘʚʢʘ ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʛʦʣʦʚʢʠ ʽ ʟ'ʻʜʥʘʥʥʷ ʾʾ ʦʩʽ 

ʟ ʚʽʩʩʶ ʝʢʩʪʨʫʜʝʨʘ. ʆʭʦʣʦʜʞʫʶʯʝ ʢʽʣʴʮʝ ʧʦʜʘʻ ʦʭʦʣʦʜʞʫʶʯʝ ʧʦʚʽʪʨʷ ʥʘ 

ʟʦʚʥʽʰʥʶ ʧʦʚʝʨʭʥʶ ʚʪʫʣʢʠ ʧʣʽʚʢʠ. ɺʦʥʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʚʦʭ ʛʫʙʦʢ, ʤʽʞ ʷʢʠʤʠ 

ʫʪʚʦʨʶʻʪʴʩʷ ʢʘʤʝʨʘ. ʆʭʦʣʦʜʞʫʶʯʝ ʧʦʚʽʪʨʷ ʧʨʦʜʫʚʘʻʪʴʩʷ ʚʝʥʪʠʣʷʪʦʨʦʤ, ʷʢʠʡ 

ʨʝʛʫʣʶʻʪʴʩʷ ʟʘʩʣʽʥʢʦʶ. ʇʦʚʽʪʨʷ, ʨʽʚʥʦʤʽʨʥʦ ʨʦʟʧʦʜʽʣʝʥʝ ʧʦ ʧʝʨʠʬʝʨʽʾ 

ʢʽʣʴʮʝʚʦʾ ʱʽʣʠʥʠ, ʥʘʧʨʘʚʣʷʻʪʴʩʷ ʜʦ ʚʪʫʣʢʠ ʧʣʽʚʢʠ. ʉʪʘʙʽʣʽʟʫʶʯʠʡ ʧʨʠʩʪʨʽʡ 

ʬʽʢʩʫʻ ʚʪʫʣʢʫ ʧʣʽʚʢʠ ʱʦʜʦ ʚʝʨʪʠʢʘʣʴʥʦʾ ʣʽʥʽʾ. ʆʧʝʨʘʪʦʨ ʚʨʫʯʥʫ ʚʩʪʘʥʦʚʣʶʻ 

ʧʣʘʥʢʠ ʪʘʢ, ʱʦʙ ʚʪʫʣʢʘ ʧʣʽʚʢʠ ʙʫʣʘ ʜʝʬʦʨʤʦʚʘʥʘ ʥʘʣʝʞʥʠʤ ʯʠʥʦʤ. ʎʝ 

ʟʘʧʦʙʽʛʘʻ ʚʽʙʨʘʮʽʾ ʪʘ ʚʽʜʭʠʣʝʥʥʷʤ ʚʪʫʣʢʠ ʚʽʜ ʧʦʟʜʦʚʞʥʴʦʾ ʦʩʽ ʧʨʠʩʪʨʦʶ. 

ʇʨʠʩʪʨʽʡ ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʧʝʨʝʚʝʜʝʥʥʷ ʮʠʣʽʥʜʨʠʯʥʦʾ ʚʪʫʣʢʠ ʚ ʧʣʦʩʢʫ 

ʬʦʨʤʠ 

      ʇʨʠʩʪʨʽʡ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʨʫʢʘʚʘ ʟ ʧʦʣʽʤʝʨʥʦʾ ʧʣʽʚʢʠ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʚʦʭ 

ʩʢʣʘʜʘʥʠʭ ʩʪʨʠʞʥʽʚ, ʥʘ ʷʢʠʭ ʟʘʢʨʽʧʣʝʥʽ ʧʣʘʥʢʠ. ʂʫʪ ʤʽʞ ʩʪʨʠʞʥʷʤʠ 

ʨʝʛʫʣʶʻʪʴʩʷ ʚʨʫʯʥʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʛʚʠʥʪʦʚʦʛʦ ʤʝʭʘʥʽʟʤʫ. 

      ʇʨʠʩʪʨʽʡ ʜʣʷ ʚʠʪʷʞʢʠ ʨʫʢʘʚʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʨʘʤʠ, ʜʚʦʭ ʚʘʣʽʚ, ʧʨʠʚʦʜʫ ʪʘ ʜʚʦʭ 

ʧʥʝʚʤʦʮʠʣʽʥʜʨʽʚ. ʈʘʤʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʚʦʭ ʧʣʠʪ, ʷʢʽ ʟ'ʻʜʥʘʥʽ ʤʽʞ ʩʦʙʦʶ 

ʩʪʛ̫ʫʚʘʥʥʷʤʠ. ʅʘ ʧʣʠʪʘʭ ʟʘʢʨʽʧʣʝʥʽ ʦʧʦʨʠ ʚʘʣʽʚ, ʧʨʠʚʦʜ ʪʘ ʧʥʝʚʤʦʮʠʣʽʥʜʨʠ. ʆʜʠʥ 

ʚʘʣ ʥʝʨʫʭʦʤʠʡ ʽ ʦʙʝʨʪʘʻʪʴʩʷ ʚʽʜ ʧʨʠʚʦʜʫ, ʜʨʫʛʠʡ ï ʨʫʭʦʤʠʡ ʽ ʧʨʠʪʠʩʢʘʻʪʴʩʷ ʜʦ 

ʥʝʨʫʭʦʤʦʛʦ ʚʘʣʫ ʧʥʝʚʤʦʮʠʣʽʥʜʨʘʤʠ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʜʚʦʭ ʧʥʝʚʤʦʮʠʣʽʥʜʨʽʚ 

ʟʘʙʝʟʧʝʯʫʻ ʨʽʚʥʦʤʽʨʥʠʡ ʨʦʟʧʦʜʽʣ ʩʠʣʠ ʧʨʠʪʠʩʥʝʥʥʷ ʧʦ ʜʦʚʞʠʥʽ ʚʘʣʽʚ. 

     ʇʨʠʩʪʨʽʡ ʜʣʷ ʦʙʨʽʟʘʥʥʷ ʢʨʘʾʚ ʨʫʢʘʚʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʚʦʭ ʚʘʣʽʚ, ʪʨʴʦʭ 

ʧʨʠʪʠʩʢʥʠʭ ʨʦʣʠʢʽʚ ʪʘ ʪʨʴʦʭ ʥʦʞʽʚ. ʈʽʟʝʮʴ ʚʩʪʘʚʣʷʻʪʴʩʷ ʚ ʨʫʢʘʚ, ʥʘʪʷʛʥʫʪʠʡ ʤʽʞ 

ʜʚʦʤʘ ʚʘʣʘʤʠ, ʽ ʨʽʞʫʯʘ ʢʨʦʤʢʘ ʟʘʪʷʛʫʻʪʴʩʷ ʧʽʜ ʧʨʠʪʠʩʢʥʠʡ ʨʦʣʠʢ. 

      ʅʘʤʦʪʫʚʘʣʴʥʘ ʤʘʰʠʥʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʨʘʤʠ, ʟʦʚʥʽʰʥʴʦʾ ʦʙʤʦʪʢʠ, ʧʨʠʚʦʜʫ ʪʘ 

ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʧʨʠʚʦʜʦʤ. ʈʘʤʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʚʦʭ ʧʣʠʪ, ʷʢʽ ʟ'ʻʜʥʘʥʽ ʤʽʞ 



 

8 

 

ʩʦʙʦʶ ʩʪʷʛʫʚʘʥʥʷʤʠ. ɿʦʚʥʽʰʥʷ ʦʙʤʦʪʢʘ ï ʮʝ ʤʝʭʘʥʽʟʤ, ʷʢʠʡ ʟʘʙʝʟʧʝʯʫʻ 

ʥʘʤʦʪʫʚʘʥʥʷ ʨʫʢʘʚʘ ʥʘ ʢʦʪʫʰʢʫ. ɺʽʥ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʚʦʭ ʜʝʪʘʣʝʡ, ʷʢʽ ʚʩʪʘʥʦʚʣʝʥʽ 

ʥʘ ʨʘʤʽ ʚ ʢʨʦʥʰʪʝʡʥʽ ʧʽʜʰʠʧʥʠʢʘ ʽ ʦʩʥʘʱʝʥʽ ʟʽʨʦʯʢʘʤʠ ʜʣʷ ʧʝʨʝʜʘʯʽ ʢʨʫʪʥʦʛʦ 

ʤʦʤʝʥʪʫ. 

1.2. ʆʧʠʩ ʢʦʥʩʪʨʫʢʮʽʾ ʝʢʩʪʨʫʜʝʨʘ.  

  

      ɼʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʧʦʣʽʝʪʠʣʝʥʦʚʠʭ ʚʠʨʦʙʽʚ ʚʠʩʦʢʦʛʦ ʪʠʩʢʫ ʥʘʡʯʘʩʪʽʰʝ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʛʚʠʥʪʦʚʽ ʝʢʩʪʨʫʜʝʨʠ. ʇʨʠʥʮʠʧ ʨʦʙʦʪʠ ʪʘʢʠʭ ʝʢʩʪʨʫʜʝʨʽʚ ʩʭʦʞʠʡ 

ʥʘ ʨʦʙʦʪʫ ʟʚʠʯʘʡʥʦʾ ʤ'ʷʩʦʨʫʙʢʠ. ɽʢʩʪʨʫʜʝʨʠ ʤʦʞʫʪʴ ʤʘʪʠ ʦʜʠʥ ʘʙʦ ʢʽʣʴʢʘ ʛʚʠʥʪʽʚ, 

ʷʢʽ ʦʙʝʨʪʘʶʪʴʩʷ ʚ ʦʜʥʦʤʫ ʘʙʦ ʧʨʦʪʠʣʝʞʥʠʭ ʥʘʧʨʷʤʢʘʭ. 

      ʊʝʭʥʦʣʦʛʽʷ ʚʠʨʦʙʥʠʮʪʚʘ ʣʠʩʪʦʚʠʭ ʚʠʨʦʙʽʚ ʟ ʧʦʣʽʝʪʠʣʝʥʫ ʚʠʩʦʢʦʾ ʱʽʣʴʥʦʩʪʽ 

(ʇɽɺʊ) ʟʘʩʥʦʚʘʥʘ ʥʘ ʝʢʩʪʨʫʟʽʾ. ɽʢʩʪʨʫʟʽʷ ï ʮʝ ʧʨʦʮʝʩ ʧʨʦʜʘʚʣʶʚʘʥʥʷ 

ʨʦʟʧʣʘʚʣʝʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʯʝʨʝʟ ʬʦʨʤʫʚʘʣʴʥʫ ʛʦʣʦʚʢʫ ʧʽʜ ʪʠʩʢʦʤ. 

ʊʝʭʥʦʣʦʛʽʷ ʚʠʨʦʙʥʠʮʪʚʘ ʧʣʽʚʢʠ ʟ ʇɽɺʊ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʥʘʩʪʫʧʥʽ ʝʪʘʧʠ: 

¶ ɻʦʤʦʛʝʥʽʟʘʮʽʷ ï ʧʝʨʝʤʽʰʫʚʘʥʥʷ ʛʨʘʥʫʣʴʦʚʘʥʦʾ ʩʠʨʦʚʠʥʠ ʜʣʷ ʨʽʚʥʦʤʽʨʥʦʛʦ 

ʨʦʟʧʦʜʽʣʫ ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ. 

¶ ʇʣʘʚʣʝʥʥʷ ï ʥʘʛʨʽʚʘʥʥʷ ʩʠʨʦʚʠʥʠ ʜʦ ʪʝʤʧʝʨʘʪʫʨʠ ʧʣʘʚʣʝʥʥʷ. 

¶ ʇʣʘʩʪʠʬʽʢʘʮʽʷ ï ʧʝʨʝʪʚʦʨʝʥʥʷ ʪʚʝʨʜʦʾ ʩʠʨʦʚʠʥʠ ʚ ʧʣʘʩʪʠʯʥʠʡ ʩʪʘʥ. 

¶ ʌʦʨʤʫʚʘʥʥʷ ï ʚʠʪʠʩʢʫʚʘʥʥʷ ʨʦʟʧʣʘʚʣʝʥʦʾ ʩʠʨʦʚʠʥʠ ʯʝʨʝʟ ʬʦʨʤʫʚʘʣʴʥʫ ʛʦʣʦʚʢʫ. 

¶ ʆʭʦʣʦʜʞʝʥʥʷ ï ʦʭʦʣʦʜʞʝʥʥʷ ʛʦʪʦʚʦʛʦ ʚʠʨʦʙʫ ʜʦ ʢʽʤʥʘʪʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ. 

¶ ʂʘʣʽʙʨʫʚʘʥʥʷ ï ʚʠʨʽʚʥʶʚʘʥʥʷ ʪʦʚʱʠʥʠ ʛʦʪʦʚʦʛʦ ʚʠʨʦʙʫ. 

ɺʠʨʦʙʥʠʮʪʚʦ ʧʣʽʚʢʠ ʟ ʇɽɺʊ ʧʦʯʠʥʘʻʪʴʩʷ ʟ ʟʘʚʘʥʪʘʞʝʥʥʷ ʛʨʘʥʫʣʴʦʚʘʥʦʾ ʩʠʨʦʚʠʥʠ 

ʚ ʙʫʥʢʝʨ ʧʨʠʡʤʘʯʘ. ɿʚʽʜʪʠ ʩʠʨʦʚʠʥʘ ʧʦʪʨʘʧʣʷʻ ʚ ʨʦʙʦʯʠʡ ʮʠʣʽʥʜʨ, ʷʢʠʡ 
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ʦʩʥʘʱʝʥʠʡ ʥʘʛʨʽʚʘʣʴʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ. ʇʦʩʪʫʧʦʚʦ ʩʠʨʦʚʠʥʘ ʧʝʨʝʭʦʜʠʪʴ ʥʘ ʙʽʣʴʰ 

ʛʘʨʷʯʽ ʩʝʢʮʽʾ ʮʠʣʽʥʜʨʘ, ʜʝ ʚʦʥʘ ʧʣʘʚʠʪʴʩʷ ʽ ʧʣʘʩʪʠʬʽʢʫʻʪʴʩʷ. 

ɼʣʷ ʥʘʰʦʛʦ ʟʘʚʜʘʥʥʷ ʚʠʙʠʨʘʻʤʦ ʧʨʝʩ ʟ ʜʽʘʤʝʪʨʦʤ ʰʥʝʢʘ 36 ʤʤ ʽ ʚʽʜʥʦʰʝʥʥʷʤ 

ʨʦʙʦʯʦʾ ʜʦʚʞʠʥʠ ʜʦ ʜʽʘʤʝʪʨʘ 30. ɽʢʩʪʨʫʜʝʨ ʧʨʘʮʶʻ ʪʘʢʠʤ ʯʠʥʦʤ. 

ʇʝʨʝʨʦʙʣʶʚʘʥʠʡ ʪʝʨʤʦʧʣʘʩʪʠʯʥʠʡ ʤʘʪʝʨʽʘʣ ʧʨʦʩʫʚʘʻʪʴʩʷ ʯʝʨʚ'ʷʢʦʤ ʚʟʜʦʚʞ 

ʧʦʨʦʞʥʠʥʠ ʢʦʨʧʫʩʫ ʜʦ ʫʱʽʣʴʥʶʚʘʣʴʥʦʛʦ ʝʣʝʤʝʥʪʘ. ʇʽʜ ʯʘʩ ʨʫʭʫ ʯʝʨʚ'ʷʢʘ ʤʘʪʝʨʽʘʣ 

ʥʘʛʨʽʚʘʻʪʴʩʷ ʽ ʫʱʽʣʴʥʶʻʪʴʩʷ. ʋʱʽʣʴʥʶʚʘʣʴʥʠʡ ʝʣʝʤʝʥʪ ʥʝ ʜʦʟʚʦʣʷʻ ʤʘʪʝʨʽʘʣʫ 

ʨʫʭʘʪʠʩʷ ʜʘʣʽ, ʪʦʤʫ ʚʽʥ ʚʠʰʪʦʚʭʫʻʪʴʩʷ ʟ ʢʦʨʧʫʩʫ ʧʽʜ ʥʘʜʣʠʰʢʦʚʠʤ ʪʠʩʢʦʤ. 

ʄʘʪʝʨʽʘʣ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʚʭʽʜʥʠʡ ʢʘʥʘʣ ʜʦ ʤʘʩʣʦʧʨʦʚʦʜʫ, ʜʝ ʚʽʥ ʦʭʦʣʦʜʞʫʻʪʴʩʷ. 

ʇʦʪʽʤ ʤʘʪʝʨʽʘʣ ʧʦʪʨʘʧʣʷʻ ʜʦ ʚʠʭʽʜʥʦʛʦ ʢʘʥʘʣʫ, ʯʝʨʝʟ ʷʢʠʡ ʚʽʥ ʚʠʭʦʜʠʪʴ ʟ ʢʦʨʧʫʩʫ. 

ʅʘ ʜʽʣʷʥʮʽ ʨʦʟʪʘʰʫʚʘʥʥʷ ʜʝʛʘʟʘʮʽʡʥʦʛʦ ʦʪʚʦʨʫ ʛʘʟʦʧʦʜʽʙʥʽ ʨʝʯʦʚʠʥʠ, ʷʢʽ 

ʚʠʜʽʣʠʣʠʩʷ ʟ ʤʘʪʝʨʽʘʣʫ ʧʽʜ ʯʘʩ ʧʣʘʚʣʝʥʥʷ, ʚʠʜʘʣʷʶʪʴʩʷ ʢʨʽʟʴ ʮʝʡ ʦʪʚʽʨ. 

  

ʈʠʩ 1.2 ï ɽʢʩʪʨʫʜʝʨ.  

 

1.3.  ʊʝʭʥʽʯʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʙʘʟʦʚʦʾ ʤʘʰʠʥʠ  

ʆʩʥʦʚʥʽ ʧʦʢʘʟʥʠʢʠ ʝʢʩʪʨʫʜʝʨʘ 36Ĭ30 ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣʠʮʽ 1.1.  
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   ʊʘʙʣʠʮʷ 1.1 ï ʊʝʭʥʽʯʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʨʝʩʘ ʏʇ36Ĭ30 

ʅʘʡʤʝʥʫʚʘʥʥʷ ʧʘʨʘʤʝʪʨʘ ɿʥʘʯʝʥʥʷ 

ʄʘʢʩʠʤʘʣʴʥʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʧʨʠ ʝʢʩʪʨʫʟʽʾ 

ʧʣʽʚʢʠ ʢʛ/ʛʦʜ 

130 

ʄʘʢʩʠʤʘʣʴʥʘ ʰʠʨʠʥʘ ʧʣʽʚʢʠ ʚ ʨʦʟʛʦʨʥʫʪʦʤʫ 

ʚʠʛʣʷʜʽ, ʤʤ 

3000 

ɻʨʘʥʠʯʥʽ ʚʽʜʭʠʣʝʥʥʷ, ʤʤ +-5 

ʊʦʚʱʠʥʘ ʧʣʽʚʢʠ, ʤʤ 0,03-0,2 

ʐʠʨʠʥʘ ʨʫʣʦʥʫ ʟ ʧʣʽʚʢʦʶ, ʤʤ, ʥʝ ʙʽʣʴʰʝ 1500 

ɿʦʚʥʽʰʥʽʡ ʜʽʘʤʝʪʨ ʛʦʪʦʚʦʛʦ ʨʫʣʦʥʫ, ʤʤ 500 

      ʃʽʥʽʡʥʘ ʰʚʠʜʢʽʩʪʴ ʧʨʠʡʦʤʫ ʧʣʽʚʢʠ, ʤ/ʩ 0,067-0,67 

ɽʣʝʢʪʨʦʧʦʩʪʘʯʘʥʥʷ: 

ʊʨʠʬʘʟʥʘ ʤʝʨʝʞʘ ʽʟ ʛʣʫʭʦ ʟʘʟʝʤʣʝʥʦʶ 

ʥʝʡʪʨʘʣʣʶ: 

      ʥʘʧʨʫʛʘ, ɺ 

      ʯʘʩʪʦʪʘ, ɻʮ 

      ʥʘʧʨʫʛʘ ʢʽʣʘ ʫʧʨʘʚʣʽʥʥʷ ʪʘ ʩʠʛʥʘʣʽʟʘʮʽʾ, 

ɺ 

      ʯʘʩʪʦʪʘ, ɻʮ   

 

 

 

380 

50 

220 

 

220 

ʉʧʦʞʠʚʘʥʘ ʧʦʪʫʞʥʽʩʪʴ ʝʣʝʢʪʨʦʦʙʣʘʜʥʘʥʥʷ, 

ʢɺʪ 

100 

ɻʘʙʘʨʠʪʥʽ ʨʦʟʤʽʨʠ, ʤʤ 

      ʚʠʩʦʪʘ 

      h ʠʨʠʥʘ 

      ʜʦʚʞʠʥʘ 

 

6700 

3500 

7700 

ʄʘʩʘ, ʢʛ 7325 
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2. ʃʽʪʝʨʘʪʫʨʥʦ-ʧʘʪʝʥʪʥʠʡ ʦʛʣʷʜ ʩʪʘʥʫ ʧʠʪʘʥʥʷ, 

ʬʦʨʤʫʣʶʚʘʥʥʷ ʤʝʪʠ ʨʦʙʦʪʠ  

  

2.1 ʇʘʪʝʥʪʥʦ-ʣʽʪʝʨʘʪʫʨʥʠʡ ʦʛʣʷʜ ʢʦʥʩʪʨʫʢʮʽʡ ʯʝʨʚôʷʯʥʦʛʦ ʧʨʝʩʫ  

  

       ɺ [1,2] ʥʘʚʝʜʝʥʦ ʢʦʥʩʪʨʫʢʮʽʾ ʯʝʨʚôʷʢʽʚ ʪʘ ʬʦʨʤʫʶʯʠʭ ʛʦʣʦʚʦʢ ʜʣʷ 

ʝʢʩʪʨʫʟʽʡʥʦʛʦ ʘʛʨʝʛʘʪʫ. ʅʝʜʦʣʽʢʘʤʠ ʮʠʭ ʢʦʥʩʪʨʫʢʮʽʡ  ̒ʪʝ ʱʦ ʚʦʥʠ ʤʘʣʦ ʝʬʝʢʪʠʚʥʽ, 

ʛʦʣʦʚʢʠ ʥʝ ʤʘʶʪʴ ʩʪʘʙʽʣʴʥʦʛʦ ʜʦʟʫʚʘʥʥʷ, ʯʝʨʚôʷʢʠ ʥʝ ʤʘʶʪʴ ʛʘʨʥʦʛʦ ʟʤʽʰʫʚʘʥʥʷ 

ʤʘʪʝʨʽʘʣʽʚ. ɿ ʤʝʪʦʶ ʧʦʢʨʘʱʝʥʥʷ ʙʘʟʦʚʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʧʨʠʩʪʨʦʚʾ ʨʦʟʛʣʷʥʝʤʦ ʽʜʝʾ 

[3,13]  ʪʘ ʥʘ ʭʾ ʙʘʟʽ ʙʫʜʫʤ̒ʦ ʥʘʩʪʫʧʥʽ ʢʦʥʩʪʨʫʢʮʽ.ʾ 

¶       ɸʚʪʦʨʩʴʢʝ ʩʚʽʜʦʮʪʚʦ [3] ʚ ʷʢʦʤʫ ʮʽʣʣ  ʁʚʠʥʘʭʦʜʫ ʻ  ʟʤʽɦʝʥʥʷ ʩʫʩʽʜʥʽʭ 

ʟʤʽʰʫʚʘʣʴʥʠʭ ʝʣʝʤʝʥʪʽʚ ʧʦ ʢʫʪʫ ʦʜʠʥ ʚʽʜʥʦʩʥʦ ʦʜʥʦʛʦ ʟʘʙʝʟʧʝʯʫʻ ʙʽʣʴʰ 

ʝʬʝʢʪʠʚʥʝ ʧʝʨʝʤʽʰʫʚʘʥʥʷ ʤʘʪʝʨʽʘʣʫ ʟʘ ʨʘʭʫʥʦʢ ʪʦʛʦ, ʱʦ ʚʽʥ ʧʽʜʜʘʻʪʴʩʷ ʜʽʾ ʩʠʣ 

ʪʝʨʪʷ ʽ ʨʦʟʪʷʛʫʚʘʥʥʷ ʟ ʨʽʟʥʠʭ ʥʘʧʨʷʤʢʽʚ. ʎʝ ʜʦʟʚʦʣʷʻ ʜʦʩʷʛʪʠ ʙʽʣʴʰ 

ʨʽʚʥʦʤʽʨʥʦʛʦ ʨʦʟʧʦʜʽʣʫ ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ʤʘʪʝʨʽʘʣʫ, ʘ ʪʘʢʦʞ 

ʧʽʜʚʠʱʠʪʠ ʡʦʛʦ ʧʣʘʩʪʠʯʥʽʩʪʴ. 

¶ ʅʘʩʢʨʽʟʥʽ ʦʪʚʦʨʠ ʚ ʟʤʽʰʫʚʘʣʴʥʦʤʫ ʝʣʝʤʝʥʪʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʜʦʜʘʪʢʦʚʝ 

ʧʝʨʝʤʽʰʫʚʘʥʥʷ ʤʘʪʝʨʽʘʣʫ ʟʘ ʨʘʭʫʥʦʢ ʡʦʛʦ ʧʨʦʪʽʢʘʥʥʷ ʯʝʨʝʟ ʥʠʭ. ʎʝ ʜʦʟʚʦʣʷʻ 

ʱʝ ʙʽʣʴʰʝ ʧʦʢʨʘʱʠʪʠ ʨʽʚʥʦʤʽʨʥʽʩʪʴ ʨʦʟʧʦʜʽʣʫ ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ ʭʽʤʽʯʥʦʛʦ 

ʩʢʣʘʜʫ ʤʘʪʝʨʽʘʣʫ. 
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      ʆʜʥʠʤʠ ʟ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʭ ʝʢʩʪʨʫʜʝʨʽʚ ʻ ʯʝʨʚ'ʷʯʥʽ, ʦʩʥʦʚʥʠʤ ʨʦʙʦʯʠʤ 

ʦʨʛʘʥʦʤ ʷʢʠʭ ʻ ʯʝʨʚ'ʷʢ, ʷʢʠʡ ʟ ʤʝʪʦʶ ʧʽʜʚʠʱʝʥʥʷ ʟʤʽʰʫʚʘʣʴʥʦʾ ʟʜʘʪʥʦʩʪʽ ʚ ʟʦʥʽ 

ʛʦʤʦʛʝʥʽʟʘʮʽʾ ʦʩʥʘʱʫʶʪʴ ʦʜʥʽʻʶ ʘʙʦ ʜʝʢʽʣʴʢʦʤʘ ʟʤʽʰʫʚʘʣʴʥʠʤʠ ʩʝʢʮʽʷʤʠ. ɺʽʜʦʤʘ 

ʟʤʽʰʫʚʘʣʴʥʘ ʩʝʢʮʽʷ ʯʝʨʚ'ʷʢʘ, ʱʦ ʚʠʢʦʥʘʥʘ ʷʢ ʝʣʝʤʝʥʪ ʯʝʨʚ'ʷʢʘ ʽ ʤʽʩʪʠʪʴ 

ʩʫʢʫʧʥʽʩʪʴ ʧʦʩʣʽʜʦʚʥʦ ʨʦʟʤʽʱʝʥʠʭ ʟʤʽʰʫʚʘʣʴʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʧʨʠ ʮʴʦʤʫ ʩʫʩʽʜʥʽ 

ʟʤʽʰʫʚʘʣʴʥʽ ʝʣʝʤʝʥʪʠ ʟʤʽʱʝʥʽ ʧʦ ʢʫʪʫ ʦʜʠʥ ʚʽʜʥʦʩʥʦ ʦʜʥʦʛʦ. ʎʷ ʟʤʽʰʫʚʘʣʴʥʘ 

ʩʝʢʮʽʷ ʯʝʨʚ'ʷʢʘ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʢʣʘʩʠʯʥʦʛʦ ʯʝʨʚ'ʷʢʘ, ʩʧʦʨʷʜʞʝʥʦʛʦ ʣʠʰʝ 

ʛʚʠʥʪʦʚʦʶ ʥʘʨʽʟʢʦʶ, ʟʘʙʝʟʧʝʯʫʻ ʝʬʝʢʪʠʚʥʝ ʧʝʨʝʨʦʙʣʝʥʥʷ ʧʝʚʥʦʛʦ ʢʣʘʩʫ 

ʤʘʪʝʨʽʘʣʽʚ, ʧʨʦʪʝ ʚʦʥʘ ʤʘʻ ʥʠʟʴʢʫ ʜʠʩʧʝʨʛʫʚʘʣʴʥʫ ʟʜʘʪʥʽʩʪʴ. ɿʘʧʨʦʧʦʥʦʚʘʥʘ 

ʢʦʨʠʩʥʘ ʤʦʜʝʣʴ ʧʝʨʝʜʙʘʯʘʻ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʟʤʽʰʫʚʘʣʴʥʦʾ ʩʝʢʮʽʾ ʯʝʨʚ'ʷʢʘ ʰʣʷʭʦʤ 

ʚʠʢʦʥʘʥʥʷ ʚ ʦʜʥʦʤʫ ʟ ʟʤʽʰʫʚʘʣʴʥʠʭ ʝʣʝʤʝʥʪʽʚ ʥʘʩʢʨʽʟʥʦ ʦʪʚʦʨʽʚ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ 

ʜʦʜʘʪʢʦʚʝ ʧʝʨʝʤʽʰʫʚʘʥʥʷ ʤʘʪʝʨʽʘʣʫ ʟʘ ʨʘʭʫʥʦʢ ʡʦʛʦ ʧʨʦʪʽʢʘʥʥʷ ʯʝʨʝʟ ʥʠʭ. 

ɿʤʽʰʫʚʘʣʴʥʘ ʩʝʢʮʽʷ ʯʝʨʚ'ʷʢʘ ʝʢʩʪʨʫʜʝʨʘ ʤʽʩʪʠʪʴ ʩʫʢʫʧʥʽʩʪʴ ʧʦʩʣʽʜʦʚʥʦ 

ʨʦʟʤʽʱʝʥʠʭ ʟʤʽʰʫʚʘʣʴʥʠʭ ʝʣʝʤʝʥʪʽʚ ʟ ʮʝʥʪʨʘʣʴʥʠʤ ʰʣʽʮʴʦʚʠʤ ʦʪʚʦʨʦʤ, ʧʨʠ 

ʮʴʦʤʫ ʩʫʩʽʜʥʽ ʟʤʽʰʫʚʘʣʴʥʽ ʝʣʝʤʝʥʪʠ ʟʤʽʱʝʥʽ ʧʦ ʢʫʪʫ ʦʜʠʥ ʚʽʜʥʦʩʥʦ ʦʜʥʦʛʦ. 

ʑʦʥʘʡʤʝʥʰʝ ʚ ʦʜʥʦʤʫ ʟʤʽʰʫʚʘʣʴʥʦʤʫ ʝʣʝʤʝʥʪʽ ʢʨʽʟʴ ʡʦʛʦ ʙʦʢʦʚʫ ʧʦʚʝʨʭʥʶ 
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ʚʠʢʦʥʘʥʦ ʥʘʩʢʨʽʟʥʽ ʦʪʚʦʨʠ. ɿʘʟʥʘʯʝʥʽ ʥʘʩʢʨʽʟʥʽ ʦʪʚʦʨʠ ʤʦʞʫʪʴ ʙʫʪʠ ʨʦʟʤʽʱʝʥʽ ʧʽʜ 

ʢʫʪʦʤ ʚʽʜʥʦʩʥʦ ʧʦʟʜʦʚʞʥʴʦʾ ʦʩʽ ʟʤʽʰʫʚʘʣʴʥʦʛʦ ʝʣʝʤʝʥʪʘ. ʂʫʪ ʟʤʽʱʝʥʥʷ ʩʫʩʽʜʥʽʭ 

ʟʤʽʰʫʚʘʣʴʥʠʭ ʝʣʝʤʝʥʪʽʚ ʤʦʞʝ ʙʫʪʠ ʨʽʟʥʠʤ, ʥʘʧʨʠʢʣʘʜ, 45Á ʘʙʦ 90Á. ʊʘʢʝ 

ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʟʤʽʰʫʚʘʣʴʥʦʾ ʩʝʢʮʽʾ ʟʘʙʝʟʧʝʯʫʻ ʧʽʜʚʠʱʝʥʥʷ ʾʾ ʜʠʩʧʝʨʛʫʚʘʣʴʥʦʾ 

ʟʜʘʪʥʦʩʪʽ, ʱʦ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʫʚʘʪʠ ʙʽʣʴʰ ʦʜʥʦʨʽʜʥʽ ʧʨʦʜʫʢʪʠ ʧʝʨʝʨʦʙʢʠ. ʆʩʴ 

ʙʽʣʴʰ ʜʝʪʘʣʴʥʠʡ ʦʧʠʩ ʪʦʛʦ, ʷʢ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʟʤʽʰʫʚʘʣʴʥʦʾ ʩʝʢʮʽʾ ʟʘʙʝʟʧʝʯʫʻ 

ʧʽʜʚʠʱʝʥʥʷ ʾʾ ʜʠʩʧʝʨʛʫʚʘʣʴʥʦʾ ʟʜʘʪʥʦʩʪʽ: 

¶ ʅʘʩʢʨʽʟʥʽ ʦʪʚʦʨʠ ʚ ʟʤʽʰʫʚʘʣʴʥʦʤʫ ʝʣʝʤʝʥʪʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʜʦʜʘʪʢʦʚʝ 

ʧʝʨʝʤʽʰʫʚʘʥʥʷ ʤʘʪʝʨʽʘʣʫ ʟʘ ʨʘʭʫʥʦʢ ʡʦʛʦ ʧʨʦʪʽʢʘʥʥʷ ʯʝʨʝʟ ʥʠʭ. ʎʝ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʟʘ ʨʘʭʫʥʦʢ ʪʦʛʦ, ʱʦ ʤʘʪʝʨʽʘʣ, ʧʨʦʭʦʜʷʯʠ ʯʝʨʝʟ ʦʪʚʦʨʠ, ʧʽʜʜʘʻʪʴʩʷ ʜʽʾ ʩʠʣ ʪʝʨʪʷ ʽ 

ʨʦʟʪʷʛʫʚʘʥʥʷ. 

¶ ʂʫʪ ʟʤʽʱʝʥʥʷ ʩʫʩʽʜʥʽʭ ʟʤʽʰʫʚʘʣʴʥʠʭ ʝʣʝʤʝʥʪʽʚ ʪʘʢʦʞ ʩʧʨʠʷʻ ʧʦʣʽʧʰʝʥʥʶ 

ʜʠʩʧʝʨʛʫʚʘʥʥʷ ʤʘʪʝʨʽʘʣʫ. ʎʝ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʪʦʛʦ, ʱʦ ʤʘʪʝʨʽʘʣ, 

ʧʨʦʭʦʜʷʯʠ ʤʽʞ ʩʫʩʽʜʥʽʤʠ ʟʤʽʰʫʚʘʣʴʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ, ʧʽʜʜʘʻʪʴʩʷ ʜʽʾ ʩʠʣ ʪʝʨʪʷ ʽ 

ʨʦʟʪʷʛʫʚʘʥʥʷ ʟ ʨʽʟʥʠʭ ʥʘʧʨʷʤʢʽʚ. 

ʎʽʣʴ ʚʠʥʘʭʦʜʫ ï ʫʜʦʩʢʦʥʘʣʠʪʠ ʟʤʽʰʫʚʘʣʴʥʫ ʩʝʢʮʽʶ ʝʢʩʪʨʫʜʝʨʘ, ʽʩʪʦʪʥʦ 

ʧʽʜʚʠʱʠʚʰʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʯʝʨʚ'ʷʢʘ ʪʘ ʝʢʩʪʨʫʜʝʨʘ ʚ ʮʽʣʦʤʫ. 

ʆʩʥʦʚʥʘ ʽʜʝʷ ʚʠʥʘʭʦʜʫ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦʙ ʟʨʦʙʠʪʠ ʟʤʽʰʫʚʘʣʴʥʫ ʩʝʢʮʽʶ 

ʝʢʩʪʨʫʜʝʨʘ ʰʚʠʜʢʦʟʤʽʥʥʦʶ, ʱʦ ʜʦʟʚʦʣʠʪʴ ʰʚʠʜʢʦ ʽ ʟʨʫʯʥʦ ʟʤʽʥʶʚʘʪʠ ʬʦʨʤʫ ʽ 

(ʘʙʦ) ʨʦʟʤʽʨʠ ʨʦʙʦʯʠʭ ʚʠʩʪʫʧʽʚ ʟʤʽʰʫʚʘʣʴʥʠʭ ʝʣʝʤʝʥʪʽʚ. 

ɿʤʽʰʫʚʘʣʴʥʘ ʩʝʢʮʽʷ ʯʝʨʚ'ʷʢʘ ʝʢʩʪʨʫʜʝʨʘ, ʱʦ ʤʽʩʪʠʪʴ ʢʦʨʧʫʩ ʟ ʮʝʥʪʨʘʣʴʥʠʤ 

ʰʣʽʮʴʦʚʠʤ ʦʪʚʦʨʦʤ, ʘ ʪʘʢʦʞ ʧʦʩʣʽʜʦʚʥʦ ʨʦʟʤʽʱʝʥʠʤʠ ʥʘ ʥʴʦʤʫ ʟʤʽʰʫʚʘʣʴʥʠʤʠ 

ʝʣʝʤʝʥʪʘʤʠ, ʟʛʽʜʥʦ ʟ ʧʨʦʧʦʥʦʚʘʥʦʶ ʢʦʨʠʩʥʦʶ ʤʦʜʝʣʣʶ ʤʘʻ ʥʘʩʪʫʧʥʫ 

ʢʦʥʩʪʨʫʢʮʽʶ: 
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¶ ʂʦʨʧʫʩ ʚʠʢʦʥʘʥʦ ʫ ʚʠʛʣʷʜʽ ʮʠʣʽʥʜʨʠʯʥʦʾ ʚʪʫʣʢʠ ʟ ʨʘʜʽʘʣʴʥʠʤʠ ʰʣʽʮʴʦʚʠʤʠ 

ʦʪʚʦʨʘʤʠ. 

¶ ʂʦʞʝʥ ʽʟ ʟʤʽʰʫʚʘʣʴʥʠʭ ʝʣʝʤʝʥʪʽʚ ʚʠʢʦʥʘʥʦ ʫ ʚʠʛʣʷʜʽ ʨʦʟʤʽʱʝʥʦʛʦ ʫ ʚʽʜʧʦʚʽʜʥʦʤʫ 

ʨʘʜʽʘʣʴʥʦʤʫ ʮʠʣʽʥʜʨʠʯʥʦʤʫ ʦʪʚʦʨʽ ʮʠʣʽʥʜʨʠʯʥʦʾ ʚʪʫʣʢʠ ʩʪʨʠʞʥʷ ʟʽ ʰʣʽʮʴʦʚʦʶ ʡ 

ʨʦʙʦʯʦʶ ʜʽʣʷʥʢʘʤʠ. 

ʇʝʨʝʚʘʛʠ ʚʠʥʘʭʦʜʫ 

ɿʘʧʨʦʧʦʥʦʚʘʥʝ ʢʦʥʩʪʨʫʢʪʠʚʥʝ ʚʠʢʦʥʘʥʥʷ ʟʤʽʰʫʚʘʣʴʥʦʾ ʩʝʢʮʽʾ ʯʝʨʚ'ʷʢʘ ʝʢʩʪʨʫʜʝʨʘ 

ʤʘʻ ʥʘʩʪʫʧʥʽ ʧʝʨʝʚʘʛʠ: 

¶ ʐʚʠʜʢʽʩʪʴ ʽ ʟʨʫʯʥʽʩʪʴ ʟʤʽʥʶʚʘʥʥʷ ʬʦʨʤʠ ʽ (ʘʙʦ) ʨʦʟʤʽʨʽʚ ʨʦʙʦʯʠʭ ʚʠʩʪʫʧʽʚ 

ʟʤʽʰʫʚʘʣʴʥʠʭ ʝʣʝʤʝʥʪʽʚ. ʎʝ ʜʦʩʷʛʘʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʪʦʛʦ, ʱʦ ʟʤʽʰʫʚʘʣʴʥʽ 

ʝʣʝʤʝʥʪʠ ʚʠʢʦʥʘʥʽ ʫ ʚʠʛʣʷʜʽ ʦʢʨʝʤʠʭ ʩʪʨʠʞʥʽʚ, ʷʢʽ ʤʦʞʥʘ ʣʝʛʢʦ ʟʘʤʽʥʠʪʠ ʘʙʦ 

ʚʽʜʨʝʛʫʣʶʚʘʪʠ. 

ʇʨʠʢʣʘʜʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʠʥʘʭʦʜʫ 

ɿʘʧʨʦʧʦʥʦʚʘʥʝ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʟʤʽʰʫʚʘʣʴʥʦʾ ʩʝʢʮʽʾ ʯʝʨʚ'ʷʢʘ ʝʢʩʪʨʫʜʝʨʘ ʤʦʞʝ ʙʫʪʠ 

ʚʠʢʦʨʠʩʪʘʥʦ ʜʣʷ ʧʝʨʝʨʦʙʣʝʥʥʷ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʫ ʪʝʨʤʦʧʣʘʩʪʠʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, 

ʪʘʢʠʭ ʷʢ ʧʦʣʽʝʪʠʣʝʥ, ʧʦʣʽʧʨʦʧʽʣʝʥ, ʧʦʣʽʚʽʥʽʣʭʣʦʨʠʜ, ʧʦʣʽʘʤʽʜʠ ʪʘ ʽʥʰʽ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʚʠʥʘʭʦʜʫ ʜʦʟʚʦʣʠʪʴ: 

¶ ʇʦʣʽʧʰʠʪʠ ʷʢʽʩʪʴ ʛʦʪʦʚʠʭ ʚʠʨʦʙʽʚ. 

¶ ɿʙʽʣʴʰʠʪʠ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʝʢʩʪʨʫʜʝʨʘ. 

¶ ɿʥʠʟʠʪʠ ʚʠʪʨʘʪʠ ʥʘ ʧʝʨʝʨʦʙʣʝʥʥʷ ʤʘʪʝʨʽʘʣʽʚ. 

ʆʧʠʩ ʧʝʨʝʚʘʛ ʚʠʥʘʭʦʜʫ 



 

15 

 

ʆʩʦʙʣʠʚʽʩʪʴ ʟʤʽʰʫʚʘʣʴʥʦʾ ʩʝʢʮʽʾ ʯʝʨʚ'ʷʢʘ ʝʢʩʪʨʫʜʝʨʘ, ʦʧʠʩʘʥʦʾ ʚ ʢʦʨʠʩʥʽʡ ʤʦʜʝʣʽ, 

ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʟʤʽʰʫʚʘʣʴʥʽ ʝʣʝʤʝʥʪʠ ʚʠʢʦʥʘʥʽ ʫ ʚʠʛʣʷʜʽ ʦʢʨʝʤʠʭ ʩʪʨʠʞʥʽʚ, 

ʷʢʽ ʚʩʪʘʚʣʷʶʪʴʩʷ ʚ ʨʘʜʽʘʣʴʥʽ ʮʠʣʽʥʜʨʠʯʥʽ ʦʪʚʦʨʠ ʢʦʨʧʫʩʫ ʩʝʢʮʽʾ. ʅʘ ʰʣʽʮʴʦʚʽʡ 

ʜʽʣʷʥʮʽ ʢʦʞʥʦʛʦ ʩʪʨʠʞʥʷ ʚʠʢʦʥʘʥʘ ʢʽʣʴʮʝʚʘ ʧʨʦʪʦʯʢʘ, ʘ ʚ ʮʠʣʽʥʜʨʠʯʥʽʡ ʚʪʫʣʮʽ ï 

ʧʦʟʜʦʚʞʥʽ ʦʪʚʦʨʠ ʟ ʨʦʟʤʽʱʝʥʠʤʠ ʚ ʥʠʭ ʬʽʢʩʘʪʦʨʘʤʠ, ʚʩʪʘʥʦʚʣʝʥʠʤʠ ʟ 

ʤʦʞʣʠʚʽʩʪʶ ʚʟʘʻʤʦʜʽʾ ʟ ʢʽʣʴʮʝʚʠʤʠ ʧʨʦʪʦʯʢʘʤʠ ʚʽʜʧʦʚʽʜʥʠʭ ʩʪʨʠʞʥʽʚ. 

ʊʘʢʝ ʢʦʥʩʪʨʫʢʪʠʚʥʝ ʚʠʢʦʥʘʥʥʷ ʟʤʽʰʫʚʘʣʴʥʦʾ ʩʝʢʮʽʾ ʟʘʙʝʟʧʝʯʫʻ ʥʘʩʪʫʧʥʽ ʧʝʨʝʚʘʛʠ: 

¶ ʐʚʠʜʢʽʩʪʴ ʽ ʟʨʫʯʥʽʩʪʴ ʟʤʽʥʶʚʘʥʥʷ ʬʦʨʤʠ ʽ (ʘʙʦ) ʨʦʟʤʽʨʽʚ ʨʦʙʦʯʠʭ ʚʠʩʪʫʧʽʚ 

ʟʤʽʰʫʚʘʣʴʥʠʭ ʝʣʝʤʝʥʪʽʚ. ɼʣʷ ʮʴʦʛʦ ʟ ʧʦʟʜʦʚʞʥʽʭ ʦʪʚʦʨʽʚ ʮʠʣʽʥʜʨʠʯʥʦʾ ʚʪʫʣʢʠ 

ʚʠʡʤʘʶʪʴ ʬʽʢʩʘʪʦʨʠ, ʧʽʩʣʷ ʯʦʛʦ ʩʪʨʠʞʥʽ ʙʝʟ ʟʘʡʚʠʭ ʟʫʩʠʣʴ ʚʠʣʫʯʘʶʪʴ ʟ 

ʨʘʜʽʘʣʴʥʠʭ ʮʠʣʽʥʜʨʠʯʥʠʭ ʦʪʚʦʨʽʚ ʮʠʣʽʥʜʨʠʯʥʦʾ ʚʪʫʣʢʠ ʟ ʙʦʢʫ ʾʾ ʟʦʚʥʽʰʥʴʦʾ 

ʧʦʚʝʨʭʥʽ. ɿʘ ʧʦʪʨʝʙʠ ʟʤʽʥʠ ʬʦʨʤʠ, ʨʦʟʤʽʨʽʚ ʽ (ʘʙʦ) ʦʨʽʻʥʪʘʮʽʾ ʨʦʙʦʯʦʾ ʜʽʣʷʥʢʠ 

ʩʪʨʠʞʥʽʚ ʚ ʧʨʦʩʪʦʨʽ ʚ ʢʦʞʥʠʡ ʨʘʜʽʘʣʴʥʠʡ ʮʠʣʽʥʜʨʠʯʥʠʡ ʦʪʚʽʨ ʮʠʣʽʥʜʨʠʯʥʦʾ 

ʚʪʫʣʢʠ, ʷʢʠʡ ʨʦʟʤʽʱʝʥʠʡ ʧʦ ʜʦʚʞʠʥʽ ʧʝʚʥʦʛʦ ʧʦʟʜʦʚʞʥʴʦʛʦ ʦʪʚʦʨʫ ʮʠʣʽʥʜʨʠʯʥʦʾ 

ʚʪʫʣʢʠ, ʚʩʪʘʚʣʷʶʪʴ ʧʦʪʨʽʙʥʠʡ ʩʪʨʠʞʝʥʴ, ʧʽʩʣʷ ʯʦʛʦ ʚʩʽ ʚʩʪʘʥʦʚʣʝʥʽ ʩʪʨʠʞʥʽ 

ʬʽʢʩʫʶʪʴ ʬʽʢʩʘʪʦʨʦʤ, ʷʢʠʡ ʚʚʦʜʷʪʴ ʫ ʧʦʟʜʦʚʞʥʽʡ ʦʪʚʽʨ ʮʠʣʽʥʜʨʠʯʥʦʾ ʚʪʫʣʢʠ. 

¶ ʇʦʢʨʘʱʝʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʝʨʝʨʦʙʣʝʥʥʷ ʙʽʣʴʰ ʰʠʨʦʢʦʛʦ ʢʣʘʩʫ ʤʘʪʝʨʽʘʣʽʚ. ʎʝ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʪʦʛʦ, ʱʦ ʟʤʽʥʘ ʬʦʨʤʠ ʽ (ʘʙʦ) ʨʦʟʤʽʨʽʚ ʨʦʙʦʯʠʭ ʚʠʩʪʫʧʽʚ 

ʜʦʟʚʦʣʷʻ ʦʧʪʠʤʽʟʫʚʘʪʠ ʧʨʦʮʝʩ ʧʝʨʝʨʦʙʣʝʥʥʷ ʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. 

ʇʨʠʢʣʘʜʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʠʥʘʭʦʜʫ: 

ɿʘʧʨʦʧʦʥʦʚʘʥʝ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʟʤʽʰʫʚʘʣʴʥʦʾ ʩʝʢʮʽʾ ʯʝʨʚ'ʷʢʘ ʝʢʩʪʨʫʜʝʨʘ ʤʦʞʝ ʙʫʪʠ 

ʚʠʢʦʨʠʩʪʘʥʦ ʜʣʷ ʧʝʨʝʨʦʙʣʝʥʥʷ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʫ ʪʝʨʤʦʧʣʘʩʪʠʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, 

ʪʘʢʠʭ ʷʢ ʧʦʣʽʝʪʠʣʝʥ, ʧʦʣʽʧʨʦʧʽʣʝʥ, ʧʦʣʽʚʽʥʽʣʭʣʦʨʠʜ, ʧʦʣʽʘʤʽʜʠ ʪʘ ʽʥʰʽ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʚʠʥʘʭʦʜʫ ʜʦʟʚʦʣʠʪʴ: 
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¶ ʇʦʣʽʧʰʠʪʠ ʷʢʽʩʪʴ ʛʦʪʦʚʠʭ ʚʠʨʦʙʽʚ. 

¶ ɿʙʽʣʴʰʠʪʠ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʝʢʩʪʨʫʜʝʨʘ. 

 

 

      ʉʫʪʥʽʩʪʴ ʢʦʨʠʩʥʦʾ ʤʦʜʝʣʽ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʟʤʽʰʫʚʘʣʴʥʘ ʩʝʢʮʽʷ ʯʝʨʚ'ʷʢʘ 

ʝʢʩʪʨʫʜʝʨʘ ʤʽʩʪʠʪʴ ʢʦʨʧʫʩ, ʚʠʢʦʥʘʥʠʡ ʫ ʚʠʛʣʷʜʽ ʮʠʣʽʥʜʨʠʯʥʦʾ ʚʪʫʣʢʠ ʟ 

ʮʝʥʪʨʘʣʴʥʠʤ ʰʣʽʮʴʦʚʠʤ ʦʪʚʦʨʦʤ, ʘ ʪʘʢʦʞ ʧʦʩʣʽʜʦʚʥʦ ʨʦʟʤʽʱʝʥʠʤʠ ʥʘ ʥʽʡ 

ʟʤʽʰʫʚʘʣʴʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ. ʎʠʣʽʥʜʨʠʯʥʫ ʚʪʫʣʢʫ ʚʠʢʦʥʘʥʦ ʟ ʨʘʜʽʘʣʴʥʠʤʠ 

ʰʣʽʮʴʦʚʠʤʠ ʦʪʚʦʨʘʤʠ, ʘ ʢʦʞʝʥ ʽʟ ʟʤʽʰʫʚʘʣʴʥʠʭ ʝʣʝʤʝʥʪʽʚ ʚʠʢʦʥʘʥʦ ʫ ʚʠʛʣʷʜʽ 

ʨʦʟʤʽʱʝʥʦʛʦ ʫ ʚʽʜʧʦʚʽʜʥʦʤʫ ʨʘʜʽʘʣʴʥʦʤʫ ʰʣʽʮʴʦʚʦʤʫ ʦʪʚʦʨʽ ʩʪʨʠʞʥʷ ʟʽ 

ʰʣʽʮʴʦʚʦʶ ʽ ʨʦʙʦʯʦʶ ʜʽʣʷʥʢʘʤʠ. ʆʩʦʙʣʠʚʽʩʪʶ ʟʤʽʰʫʚʘʣʴʥʦʾ ʩʝʢʮʽʾ, ʦʧʠʩʘʥʦʾ ʚ 

ʢʦʨʠʩʥʽʡ ʤʦʜʝʣʽ, ʻ ʪʝ, ʱʦ ʟʤʽʰʫʚʘʣʴʥʽ ʝʣʝʤʝʥʪʠ ʚʠʢʦʥʘʥʽ ʫ ʚʠʛʣʷʜʽ ʦʢʨʝʤʠʭ 

ʩʪʨʠʞʥʽʚ, ʷʢʽ ʚʩʪʘʚʣʷʶʪʴʩʷ ʚ ʨʘʜʽʘʣʴʥʽ ʮʠʣʽʥʜʨʠʯʥʽ ʦʪʚʦʨʠ ʢʦʨʧʫʩʫ ʩʝʢʮʽʾ. ʅʘ 

ʰʣʽʮʴʦʚʽʡ ʜʽʣʷʥʮʽ ʢʦʞʥʦʛʦ ʩʪʨʠʞʥʷ ʚʠʢʦʥʘʥʘ ʢʽʣʴʮʝʚʘ ʧʨʦʪʦʯʢʘ, ʘ ʚ ʮʠʣʽʥʜʨʠʯʥʽʡ 

ʚʪʫʣʮʽ ï ʧʦʟʜʦʚʞʥʽ ʦʪʚʦʨʠ ʟ ʨʦʟʤʽʱʝʥʠʤʠ ʚ ʥʠʭ ʬʽʢʩʘʪʦʨʘʤʠ, ʚʩʪʘʥʦʚʣʝʥʠʤʠ ʟ 

ʤʦʞʣʠʚʽʩʪʶ ʚʟʘʻʤʦʜʽʾ ʟ ʢʽʣʴʮʝʚʠʤʠ ʧʨʦʪʦʯʢʘʤʠ ʚʽʜʧʦʚʽʜʥʠʭ ʩʪʨʠʞʥʽʚ. 
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ʇʝʨʝʚʘʛʠ ʟʤʽʰʫʚʘʣʴʥʦʾ ʩʝʢʮʽʾ 

ʊʘʢʝ ʢʦʥʩʪʨʫʢʪʠʚʥʝ ʚʠʢʦʥʘʥʥʷ ʟʤʽʰʫʚʘʣʴʥʦʾ ʩʝʢʮʽʾ ʟʘʙʝʟʧʝʯʫʻ ʥʘʩʪʫʧʥʽ ʧʝʨʝʚʘʛʠ: 

¶ ʐʚʠʜʢʽʩʪʴ ʽ ʟʨʫʯʥʽʩʪʴ ʟʤʽʥʶʚʘʥʥʷ ʬʦʨʤʠ ʽ (ʘʙʦ) ʨʦʟʤʽʨʽʚ ʨʦʙʦʯʠʭ ʚʠʩʪʫʧʽʚ 

ʟʤʽʰʫʚʘʣʴʥʠʭ ʝʣʝʤʝʥʪʽʚ. ɼʣʷ ʮʴʦʛʦ ʟ ʧʦʟʜʦʚʞʥʽʭ ʦʪʚʦʨʽʚ ʮʠʣʽʥʜʨʠʯʥʦʾ ʚʪʫʣʢʠ 

ʚʠʡʤʘʶʪʴ ʬʽʢʩʘʪʦʨʠ, ʧʽʩʣʷ ʯʦʛʦ ʩʪʨʠʞʥʽ ʙʝʟ ʟʘʡʚʠʭ ʟʫʩʠʣʴ ʚʠʣʫʯʘʶʪʴ ʟ 

ʨʘʜʽʘʣʴʥʠʭ ʮʠʣʽʥʜʨʠʯʥʠʭ ʦʪʚʦʨʽʚ ʮʠʣʽʥʜʨʠʯʥʦʾ ʚʪʫʣʢʠ ʟ ʙʦʢʫ ʾʾ ʟʦʚʥʽʰʥʴʦʾ 

ʧʦʚʝʨʭʥʽ. ɿʘ ʧʦʪʨʝʙʠ ʟʤʽʥʠ ʬʦʨʤʠ, ʨʦʟʤʽʨʽʚ ʽ (ʘʙʦ) ʦʨʽʻʥʪʘʮʽʾ ʨʦʙʦʯʦʾ ʜʽʣʷʥʢʠ 

ʩʪʨʠʞʥʽʚ ʚ ʧʨʦʩʪʦʨʽ ʚ ʢʦʞʥʠʡ ʨʘʜʽʘʣʴʥʠʡ ʮʠʣʽʥʜʨʠʯʥʠʡ ʦʪʚʽʨ ʮʠʣʽʥʜʨʠʯʥʦʾ 

ʚʪʫʣʢʠ, ʷʢʠʡ ʨʦʟʤʽʱʝʥʠʡ ʧʦ ʜʦʚʞʠʥʽ ʧʝʚʥʦʛʦ ʧʦʟʜʦʚʞʥʴʦʛʦ ʦʪʚʦʨʫ ʮʠʣʽʥʜʨʠʯʥʦʾ 

ʚʪʫʣʢʠ, ʚʩʪʘʚʣʷʶʪʴ ʧʦʪʨʽʙʥʠʡ ʩʪʨʠʞʝʥʴ, ʧʽʩʣʷ ʯʦʛʦ ʚʩʽ ʚʩʪʘʥʦʚʣʝʥʽ ʩʪʨʠʞʥʽ 

ʬʽʢʩʫʶʪʴ ʬʽʢʩʘʪʦʨʦʤ, ʷʢʠʡ ʚʚʦʜʷʪʴ ʫ ʧʦʟʜʦʚʞʥʽʡ ʦʪʚʽʨ ʮʠʣʽʥʜʨʠʯʥʦʾ ʚʪʫʣʢʠ. 

¶ ʇʦʢʨʘʱʝʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʝʨʝʨʦʙʣʝʥʥʷ ʙʽʣʴʰ ʰʠʨʦʢʦʛʦ ʢʣʘʩʫ ʤʘʪʝʨʽʘʣʽʚ. ʎʝ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʪʦʛʦ, ʱʦ ʟʤʽʥʘ ʬʦʨʤʠ ʽ (ʘʙʦ) ʨʦʟʤʽʨʽʚ ʨʦʙʦʯʠʭ ʚʠʩʪʫʧʽʚ 

ʜʦʟʚʦʣʷʻ ʦʧʪʠʤʽʟʫʚʘʪʠ ʧʨʦʮʝʩ ʧʝʨʝʨʦʙʣʝʥʥʷ ʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. 

ɿʘʧʨʦʧʦʥʦʚʘʥʝ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʟʤʽʰʫʚʘʣʴʥʦʾ ʩʝʢʮʽʾ ʯʝʨʚ'ʷʢʘ ʝʢʩʪʨʫʜʝʨʘ ʤʦʞʝ ʙʫʪʠ 

ʚʠʢʦʨʠʩʪʘʥʦ ʜʣʷ ʧʝʨʝʨʦʙʣʝʥʥʷ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʫ ʪʝʨʤʦʧʣʘʩʪʠʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, 

ʪʘʢʠʭ ʷʢ ʧʦʣʽʝʪʠʣʝʥ, ʧʦʣʽʧʨʦʧʽʣʝʥ, ʧʦʣʽʚʽʥʽʣʭʣʦʨʠʜ, ʧʦʣʽʘʤʽʜʠ ʪʘ ʽʥʰʽ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʟʤʽʰʫʚʘʣʴʥʦʾ ʩʝʢʮʽʾ ʜʦʟʚʦʣʠʪʴ: 

¶ ʇʦʣʽʧʰʠʪʠ ʷʢʽʩʪʴ ʛʦʪʦʚʠʭ ʚʠʨʦʙʽʚ. 

¶ ɿʙʽʣʴʰʠʪʠ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʝʢʩʪʨʫʜʝʨʘ. 

¶ ɿʥʠʟʠʪʠ ʚʠʪʨʘʪʠ ʥʘ ʧʝʨʝʨʦʙʣʝʥʥʷ ʤʘʪʝʨʽʘʣʽʚ. 

      ɿʤʽʰʫʚʘʣʴʥʠʡ ʯʝʨʚôʷʢ ʦʜʥʦʯʝʨʚôʷʯʥʦʛʦ ʝʢʩʪʨʫʜʝʨʘ. 
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ʈʠʩ. 2.1 ɿʤʽʰʫʚʘʣʴʥʠʡ ʯʝʨʚôʷʢ. 

ɿʤʽʰʫʚʘʣʴʥʠʡ ʯʝʨʚôʷʢ [5] ʟ ʨʦʟʪʘʰʦʚʘʥʠʤʠ ʟʦʥʘʤʠ ʧʦʜʘʯʽ, ʧʣʘʚʣʝʥʥʷ ʽ ʜʦʟʫʚʘʥʥʷ 

ʉ (ʜʠʚ. ʈʠʩ. 2.1.) ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʪʠʤ, ʱʦ ʥʘ ʟʤʽʰʫʚʘʣʴʥʽʡ ʜʽʣʷʥʮʽ D ʧʦ ʜʚʽ ʩʪʦʨʦʥʠ 

ʧʣʦʱʠʥʠ ɽ-ɽ, ɦʦ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʚʽʩʴ ʯʝʨʚôʷʢʘ, ʦʜʠʥ ʥʘʧʨʦʪʠ ʦʜʥʦʛʦ ʨʦʟʤʽʱʝʥʽ 

ʙʘʛʘʪʦʟʘʭʽʜʥʽ ʛʨʝʙʥʽ, ʱʦ ʥʘʧʨʘʚʣʝʥʽ ʚʧʝʨʝʜ ʪʘ ʪʨʘʥʩʧʦʨʪʫʶʪʴ ʤʘʪʝʨʽʘʣ ʚʧʝʨʝʜ, ʽ 

ʧʨʦʪʠ ʥʘʧʨʘʚʣʝʥʽ ʙʘʛʘʪʦʟʘʭʽʜʥʽ ʛʨʝʙʥʽ, ʷʢʽ ʪʨʘʥʩʧʦʨʪʫʶʪʴ ʤʘʪʝʨʽʘʣ ʫ ʟʚʦʨʦʪʥʦʤʫ 

ʥʘʧʨʷʤʢʫ. ʆʙʠʜʚʘ ʢʽʥʮʽ ʛʨʝʙʥʽʚ ʚʩʪʘʥʦʚʣʝʥʽ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʢʘʥʘʚʦʢ ʤʽʞ ʽʥʰʠʤʠ 

ʛʨʝʙʥʷʤʠ. 

      ʂʦʨʠʩʥʘ ʤʦʜʝʣʴ ʯʝʨʚôʷʢʘ [6] ʥʘʣʝʞʠʪʴ ʜʦ ʝʢʩʪʨʫʟʽʡʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, ʘ ʩʘʤʝ ʜʦ 

ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ ʯʝʨʚ'ʷʯʥʠʭ ʝʢʩʪʨʫʜʝʨʽʚ ʱʦ ʧʝʨʝʨʦʙʣʷʶʪʴ ʤʘʪʝʨʽʘʣʠ ʥʘ ʦʩʥʦʚʽ 

ʚʠʩʦʢʦʤʦʣʝʢʫʣʷʨʥʠʭ ʩʧʦʣʫʢ. 

 

ʉʫʪʴ ʢʦʨʠʩʥʦʾ ʤʦʜʝʣʽ ʧʦʷʩʥʶʻʪʴʩʷ ʢʨʝʩʣʝʥʥʷʤʠ, ʱʦ ʟʦʙʨʘʞʝʥ:̔ ʥʘ ʌʽʛ.1 - 

ʟʤʽʰʫʚʘʣʴʥʘ ʩʝʢʮʽʷ, ʧʦʟʜʦʚʞʥʽʡ ʨʦʟʪʠʥ ʥʘ ʌʽʛ.2 - ʨʦʟʪʠʥ ʟʘ ɸ-ɸ ʥʘ ʌʽʛ.1; ʥʘ ʌʽʛ.3 

- ʚʠʜ ɹ ʥʘ ʌʽʛ.1. ɿʤʽʰʫʚʘʣʴʥʘ ʩʝʢʮʽʷ ʱʦ ʤʽʩʪʠʪʴ ʢʦʨʧʫʩ 1 ʟ ʮʝʥʪʨʘʣʴʥʠʤ 

ʰʣʽʮʴʦʚʠʤ ʦʪʚʦʨʦʤ 2, ʘ ʪʘʢʦʞ ʧʦʩʣʽʜʦʚʥʦ ʨʦʟʤʽʱʝʥ ̔ ʥʘ ʥʴʦʤʫ ʟʤʽʰʫʚʘʣʴʥ ̔
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ʝʣʝʤʝʥʪʠ 3, ʷʢʽ ʟʤʽʱʝʥ ̔ʧʦ ʢʫʪʫ ʦʜʠʥ ʚʽʜʥʦʩʥʦ ʦʜʥʦʛʦ(ʌʽʛ.1-3).  ʂʦʨʧʫʩ 1 ʤʘʻ 

ʚʠʛʣʷʜ  ʮʠʣʽʥʜʨʠʯʥʦʾ ʚʪʫʣʢʠ ʽʟ ʰʣʽʮʘʤʠ 4 ʥʘ ʟʦʚʥʽʰʥʽʡ ʧʦʚʝʨʭʥʽ, ʘ ʢʦʞʥʠʡ ʽʟ 

ʟʤʽʰʫʚʘʣʴʥʠʭ ʝʣʝʤʝʥʪʽʚ 3 - ʫ ʚʠʛʣʷʜʽ ʨʦʟʤʽʱʝʥʦʛʦ ʥʘ ʮʠʣʽʥʜʨʠʯʥʽʡ ʚʪʫʣʮʽ 

ʢʫʣʘʯʢʘ ʟ ʮʝʥʪʨʘʣʴʥʠʤ ʰʣʽʮʴʦʚʠʤ ʦʪʚʦʨʦʤ 5 (ʜʠʚ. ʌʽʛ.3). ɿʤʽʰʫʚʘʣʴʥʘ ʩʝʢʮʽʷ 

ʯʝʨʚ'ʷʢʘ ʧʨʘʮʶʻ ʪʘʢʠʠ ʩʧʦʩʦʙʦʤ: ʟʘʣʝʞʥʦ ʚʽʜ ʚʣʘʩʪʠʚʦʩʪʝʡ ʤʘʪʝʨʽʘʣʫ ʡ ʨʝʞʠʤʽʚ  

ʧʝʨʝʨʦʙʣʝʥʥʷ ʟʤʽʰʫʚʘʣʴʥʽ ʝʣʝʤʝʥʪʠ 3 ʨʦʟʤʽʰʫʶʪʴ ʥʘ ʢʦʨʧʫʩʽ 1, ʟʥʷʚʰʠ ʜʣʷ 

ʟʨʫʯʥʦʩʪʽ ʟ ʦʩʝʨʜʷ ʯʝʨʚ'ʷʢʘ , ʟ ʧʝʚʥʠʤ ʢʫʪʦʚʠʤ ʟʤʽʱʝʥʥʷʤ ʦʜʠʥ ʚʽʜʥʦʩʥʦ ʦʜʥʦʛʦ. 

ʇʽʩʣʷ ʮʴʦʛʦ ʟʽʙʨʘʥʫ ʟʤʽʰʫʚʘʣʴʥʫ ʩʝʢʮʽʶ ʚʩʪʘʥʦʚʣʶʶʪʴ ʥʘ ʦʩʝʨʜʷ ʯʝʨʚ'ʷʢʘ 

ʝʢʩʪʨʫʜʝʨʘ, ʷʢʠʡ ʫ ʩʚʦʶ ʯʝʨʛʫ ʚʩʪʘʥʦʚʣʶʶʪʴ ʫ ʢʦʨʧʫʩʽ ʝʢʩʪʨʫʜʝʨʘ. ɼʘʥʘ 

ʟʤʽʰʫʚʘʣʴʥʘ ʩʝʢʮʽʷ  ʨʦʟʰʠʨʶʻ ʪʝʭʥʦʣʦʛʽʯʥʽ ʤʦʞʣʠʚʦʩʪʽ ʯʝʨʚ'ʷʢʘ, ʘ ʪʘʢʦʞ ʽ 

ʝʢʩʪʨʫʜʝʨʘ ʚ ʮʽʣʦʤʫ. 

      ʂʦʨʠʩʥʘ ʤʦʜʝʣʴ [7] ʥʘʣʝʞʠʪʴ ʜʣ ̫ ʦʙʣʘʩʪʽ ʧʝʨʝʨʦʙʢʠ ʪʝʨʤʦʧʣʘʩʪʠʯʥʠʭ 

ʧʦʣʽʤʝʨʽʚ ʪʘ ʢʦʤʧʦʟʠʮʽʡ, ʟʦʢʨʝʤʘ ʜʦ ʝʢʩʪʨʫʟʽʡʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ. ɼʘʥʘ ʤʦʜʝʣʴ 

ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ ʫ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʣʽʥʽʷʭ ʧʦ ʚʠʛʦʪʦʚʣʝʥʥʶ ʧʦʣʽʤʝʨʥʠʭ 

ʚʠʨʦʙʽʚ. ʂʽʣʴʮʝʚʘ ʛʦʣʦʚʢʘ , ʜʠʚ. ʄʘʣ.1.1 ,ʤʽʩʪʠʪʴ ʤʘʪʨʠʮʶ 1, ʷʢʘ ʬʦʨʤʫʻ 

ʟʦʚʥʽʰʥʶ ʧʦʚʝʨʭʥʶ ʚʠʨʦʙʫ, ʪʘ ʜʦʨʥ, ʱʦ ʬʦʨʤʫʻ ʚʥʫʪʨʽʰʥʶ ʧʦʚʝʨʭʥʶ 

ʧʦʣʽʤʝʨʥʦʛʦ ʚʠʨʦʙʫ ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʚʭʽʜʥʦʾ ʯʘʩʪʠʥʠ 2 ʪʘ ʚʠʭʽʜʥʦʾ ʯʘʩʪʠʥʠ 3. 

ɺʠʭʽʜʥʘ ʯʘʩʪʠʥʘ ʜʦʨʥʫ 3 ʽ ʤʘʪʨʠʮʷ 1 ʧʨʠʢʨʽʧʣʝʥʽ ʜʦ ʨʫʭʦʤʦ ʾ ʯʘʩʪʠʥʠ 

ʜʦʨʥʦʪʨʠʤʘʯʘ 4, ʷʢʽ ʫʪʚʦʨʶʪʁ ɹʢʘʥʘʣ 5 ʜʣʷ ʧʨʦʪʽʢʘʥʥʷ ʨʦʟʧʣʘʚʫ ʟ ʚʠʭʽʜʥʦʶ 

ʜʽʣʷʥʢʦʶ 6, ʧʨʠʯʦʤʫ ʤʘʪʨʠʮʷ 1 ʪʘ ʚʠʭʽʜʥʘ ʯʘʩʪʠʥʘ ʜʦʨʥʫ 3 ʤʦʞʫʪʴ ʨʫʭʘʪʠʩʴ ʚ 

ʟʚʦʨʦʪʥʦʧʦʩʪʫʧʘʣʴʥʦʤʫ ʥʘʧʨʷʤʢʫ ʚʟʜʦʚʞ ʦʩʽ, ʚʽʜʥʦʩʥʦ ʥʝʨʫʭʦʤʦʾ ʯʘʩʪʠʥʠ 

ʜʦʨʥʦʪʨʠʤʘʯʘ 7, ʟʤʽʥʶʶʯʠ ʜʦʚʞʠʥʫ ʢʘʥʘʣʫ 5. ʅʘ ʤʘʪʨʠʮʽ 1 ʚʩʪʘʥʦʚʣʝʥʦ 

ʧʨʫʞʠʥʥʠʡ 8 ʽ ʜʝʤʧʬʫʶʯʠʡ 9 ʝʣʝʤʝʥʪʠ, ʱʦ ʧʝʨʝʜʘʶʪʴ ʟʫʩʠʣʣʷ ʥʘ ʢʨʠʰʢʫ 10.   
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ʈʠʩ. 2.2 ɻʦʣʦʚʢʘ ʝʢʩʪʨʫʟʽʡʥʘ 

      ʂʦʨʠʩʥʘ ʤʦʜʝʣʴ [8] ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʦʙʣʘʩʪʽ ʧʝʨʝʨʦʙʢʠ ʪʝʨʤʦʧʣʘʩʪʠʯʥʠʭ 

ʧʦʣʽʤʝʨʽʚ  ̔ʢʦʤʧʦʟʠʮʽʡ ʥʘ ʾʭ ʦʩʥʦʚʽ, ʘ ʩʘʤʝ, ʜʦ ʝʢʩʪʨʫʟʽʡʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ. ʂʦʨʠʩʥʘ 

ʤʦʜʝʣʴ ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ ʫ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʣʽʥʽʷʭ ʧʦ ʚʠʛʦʪʦʚʣʝʥʥʶ 

ʧʦʣʽʤʝʨʥʠʭ ʪʨʫʙ, ʰʣʘʥʛʽʚ, ʽʥʠhʭ ʚʠʨʦʙʽʚ ʘʙʦ ʟʘʛʦʪʽʚʦʢ ʢʽʣʴʮʝʚʦʛʦ ʧʝʨʝʨʽʟʫ. 

      ʂʦʨʠʩʥʘ ʤʦʜʝʣʴ ʧʨʘʮʶʻ ʪʘʢʠʤ ʩʧʦʩʦʙʦʤ.  

      ʈʦʟʧʣʘʚ, ʷʢʠʡ ʚʭʦʜʠʪʴ ʫ ʛʦʣʦʚʢʫ, ʧʦʪʨʘʧʣʷʻ ʚ ʢʘʥʘʣ 4 ʤʽʞ ʚʥʫʪʨʽʰʥʴʦʶ 

ʧʦʚʝʨʭʥʝʶ ʢʦʨʧʫʩʫ 1 ʪʘ ʟʦʚʥʽʰʥʴʦʶ ʧʦʚʝʨʭʥʶ ʜʦʨʥʘ 2, ʧʨʠʡʤʘʶʪ ɹʢʽʣʴʮʝʚʫ 

ʬʦʨʤʫ. ʆʤʠʥʘʶʯʠ ʜʦʨʥʦʪʨʠʤʘʯ 3, ʨʦʟʧʣʘʚ ʨʦʟʙʠʚʘʻʪʴʩʷ ʥʘ ʧʽʜʧʦʪʦʢʠ, ʷʢʽ 

ʟ'ʻʜʥʫʶʪʴʩʷ ʟʘ ʥʠʤ. ɺ ʧʨʦʤʽʞʢʫ ʤʽʞ ʜʦʨʥʦʪʨʠʤʘʯʝʤ 3  ̔ʚʠʭʽʜʥʦʶ ʜʽʣʷʥʢʦʶ 5 

ʢʘʥʘʣʫ 4, ʨʦʟʧʣʘʚ ʤʘʻ ʚʟʘʻʤʦʜʽʷʪʠ ʟ ʪʽʣʘʤʠ ʦʙʝʨʪʘʥʥʷ 6 ʪʘ ʣʦʧʘʪʷʤʠ 8, ʷʢʽ 

ʚʩʪʘʥʦʚʣʝʥ ̔ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦ ʧʨʠ ʮʴʦʤʫ ʚʦʥʠ ʦʪʨʠʤʫʶʪʴ ʽʤʧʫʣʴʩ ɦʦ ʤʘʻ 

ʢʨʫʛʦʚʠʡ ʥʘʧʨʷʤʦʢ. ʆʩʢʽʣʴʢʠ ʣʦʧʘʪʽ 8 ʧʦʚ'ʷʟʘʥʽ ʟ ʩʝʧʘʨʘʪʦʨʦʤ 7, ʷʢʠʡ ʦʙ'ʻʜʥʫʻ 

ʪʽʣʘ ʦʙʝʨʪʘʥʥʷ 6, ʚʦʥʠ ʨʘʟʦʤ ʥʘʙʫʚʘʶʪʴ ʨʫʭ ʧʦ ʢʦʣʫ, ʟʘʣʫʯʘʶʯʠ ʪʫʜʠ ʯʘʩʪʠʥʫ 

ʨʦʟʧʣʘʚʫ. ʇʨʠ ʮʴʦʤʫ ʣʽʥʽʾ ʟʚʘʨʝʥʥʷ ʧʦʪʦʢʽʚ, ʷʢʽ ʟ'ʻʜʥʘʣʠʩʷ ʧʽʩʣʷ ʧʽʩʣʷ ʪʦʛʦ ʷʢ 

ʧʨʦʡʰʣʠ ʜʦʨʥʦʪʨʠʤʘʯ 3, ʜʝʬʦʨʤʫʶʪʴʩʷ ʚ ʢʦʣʦʚʦʤʫ ʥʘʧʨʷʤʢʫ ʽ ʨʦʟʤʠʚʘʶʪʴʩʷ. 

ʇʨʠ ʮʴʦʤʫ ʚʽʜʧʘʜʘʻ ʧʦʪʨʝʙʘ ʚ ʟʚʫʞʝʥʥʽ ʧʝʨʝʜ ʚʠʭʽʜʥʦʶ ʜʽʣʷʥʢʦʶ 5, ʘ ʪʘʢʦʞ ʽ ʚ 

ʟʥʘʯʥʦʤʫ ʨʦʟʰʠʨʝʥʥʽ ʧʦʪʦʢʫ ʧʝʨʝʜ ʜʦʨʥʦʪʨʠʤʘʯʝʤ 3.  
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      ʊʘʢʠʤ ʯʠʥʦʤ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʨʠʩʥʦʾ ʤʦʜʝʣʽ ʷʢʘ ʦʧʠʩʘʥʘ ʜʦʟʚʦʣʠʪʴ 

ʦʪʨʠʤʫʚʘʪʠ ʧʦʣʽʤʝʨʥʽ ʚʠʨʦʙʠ ʙʝʟ ʥʘʷʚʥʦʩʪʽ ʣʽʥʽʡ ʟʚʘʨʝʥʥʷ, ʟʤʝʥʰʠʚʰʠ ʧʨʠ ʮʴʦʤʫ 

ʛʘʙʘʨʠʪʠ ʝʢʩʪʨʫʟʽʡʥʦʾ ʛʦʣʦʚʢʠ. 

 

 

      ʂʦʨʠʩʥʘ ʤʦʜʝʣʴ [9] ʥʘʣʝʞʠʪʴ ʜʦ ʦʙʣʘʩʪʽ ʧʝʨʝʨʦʙʢʠ ʪʝʨʤʦʧʣʘʩʪʠʯʥʠʭ 

ʧʦʣʽʤʝʨʽʚ  ̔ʢʦʤʧʦʟʠʮʽʡ ʥʘ ʾʭ ʦʩʥʦʚʽ, ʟʦʢʨʝʤʘ, ʜʦ ʝʢʩʪʨʫʟʽʡʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ.  
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      ʂʦʨʠʩʥʘ ʤʦʜʝʣʴ ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ ʫ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʣʽʥʽʷʭ ʧʦ 

ʚʠʛʦʪʦʚʣʝʥʥʶ ʝʢʩʪʨʫʜʦʚʘʥʠʭ ʚʠʨʦʙʽʚ ʟ ʧʦʣʽʤʝʨʫ. ʂʦʨʠʩʥʘ ʤʦʜʝʣʴ ʧʨʘʮʶʻ ʪʘʢʠʤ 

ʯʠʥʦʤ.  

      ʈʦʟʧʣʘʚ, ʷʢʠʡ ʥʘʜʭʦʜʠʪʴ ʫ ʛʦʣʦʚʢʫ, ʧʦʪʨʘʧʣʷʻ ʚ ʢʘʥʘʣ 4 ʤʽʞ ʚʥʫʪʨʽʰʥʴʦʶ 

ʧʦʚʝʨʭʥʝʶ ʤʘʪʨʠʮʽ 1  ̔ʟʦʚʥʽʰʥʴʦʶ ʧʦʚʝʨʭʥʝʶ ʜʦʨʥʘ 2, ʫʪʚʦʨʶʶʯʠ ʧʝʨʝʧʘʜ ʪʠʩʢʫ, 

ʷʢʠʡ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʫʪʚʦʨʝʥʥʷ ʩʠʣʠ, ʷʢʘ ʧʝʨʝʤʽʱʫʻ ʜʘʥʫ ʤʘʪʨʠʮʶ ʚ ʦʩʴʦʚʦʤʫ 

ʥʘʧʨʷʤʢʫ. ʇʨʠ ʮʴʦʤʫ ʧʦʧʝʨʝʯʥʠʡ ʧʝʨʝʨʽʟ ʢʘʥʘʣʫ 4 ʟʙʽʣʴʰʫʻʪʴʩʷ, ʚʽʜʧʦʚʽʜʥʦ ʪʠʩʢ 

ʚ ʥʴʦʤʫ ʧʦʯʠʥʘʻ ʟʤʝʥʰʫʚʘʪʠʩʴ. ʄʘʪʨʠʮʷ 1, ʧʝʨʝʤʽʱʫʶʯʠʩʴ ʚ ʦʩʴʦʚʦʤʫ ʥʘʧʨʷʤʢʫ, 

ʧʦʪʽʤ ʧʝʨʝʜʘʻ ʟʫʩʠʣʣʷ ʥʘ ʢʨʠʰʢʫ 8 ʯʝʨʝʟ ʜʝʤʧʬʝʨ 7, ʱʦ ʟʤʝʥʰʫʻ ʰʚʠʜʢʽʩʪʴ 

ʧʝʨʝʤʽʱʝʥʥʷ, ʪʘ ʧʨʫʞʠʥʫ 6, ʷʢʘ ʥʘʤʘʛʘʻʪʴʩʷ ʚʽʜʚʝʩʪʠ ʜʘʥʫ ʤʘʪʨʠʮʶ ʚ ʧʦʯʘʪʢʦʚʝ 

ʧʦʣʦʞʝʥʥʷ. ʊʘʢ ʷʢ ʜʘʥʠʡ ʧʨʦʮʝʩ ʚʽʜʙʫʚʘʻʪʴʩʷ ʙʝʟʧʝʨʝʨʚʥʦ, ʪʦ ʤʘʪʨʠʮʷ ʚʠʢʦʥʫʻ 

ʟʚʦʨʦʪʥʦ-ʧʦʩʪʫʧʘʣʴʥʽ ʨʫʭʠ, ʪʠʤ ʩʘʤʠʤ ʧʦʛʣʠʥʘʶʯʠ ʧʫʣʴʩʘʮʽʾ. ʊʦʤʫ, 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʧʠʩʘʥʦʾ ʢʦʨʠʩʥʦʾ ʤʦʜʝʣʽ ʜʦʟʚʦʣʷ ̒ ʦʪʨʠʤʫʚʘʪʠ ʝʢʩʪʨʫʟʽʡʥʽ 

ʧʦʣʽʤʝʨʥʽ ʚʠʨʦʙʠ ʙʝʟ ʜʝʬʝʢʪʽʚ ʧʦʚʝʨʭʥʽ, ʟʤʝʥʰʫʶʯʠ ʧʨʠ ʮʴʦʤʫ ʢʽʣʴʢʽʩʪʴ 

ʙʨʘʢʦʚʘʥʦʾ ʧʨʦʜʫʢʮʽʾ. 

 

ʈʠʩ. 2.3 ɻʦʣʦʚʢʘ ʝʢʩʪʨʫʟʽʡʥʘ 

      ʂʦʨʠʩʥʘ ʤʦʜʝʣʴ [10]  ʚʭʦʜʠʪʴ  ʜʦ ʝʢʩʪʨʫʟʽʡʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʧʝʨʝʨʦʙʢʠ 

ʪʝʨʤʦʧʣʘʩʪʠʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʡ ʢʦʤʧʦʟʠʮʽʡʥʠʭ, ʪʘʢʦʞ ʤʦʞʝ ʙʫʪʠ 

ʚʠʢʦʨʠʩʪʘʥʘ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʧʦʣʽʤʝʨʥʠʭ ʰʣʘʥʛʽʚ, ʪʨʫʙ, ʨʫʢʘʚʥʠʭ ʧʣʽʚʦʢ,  ̔

ʪʘʢʦʞ ʧʦʨʦʞʥʠʩʪʠʭ ʧʦʛʦʥʥʠʭ ʚʠʨʦʙʽʚ.  
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      ɽʢʩʪʨʫʟʽʡʥʘ ʛʦʣʦʚʢʘ (ʜʠʚ. ʈʠʩ. 2.4) ʤʽʩʪʠʪʴ ʧʦʨʦʞʥʠʩʪʠʡ ʢʦʨʧʫʩ 1, ʷʢʠʡ 

ʨʦʟʪʘʰʦʚʘʥʠʡ ʥʘ ʟʦʚʥʽʰʥʽʡ ʧʦʚʝʨʭʥʽ 2 ʷʢ ʥʘʡʤʝʥʰʝ ʦʜʠʥ ʥʘʛʨʽʚʥʠʢ 3, ʘ ʪʘʢʦʞ 

ʨʦʟʤʽʱʝʥʠʡ ʫ ʧʦʨʦʞʥʠʥʽ ʢʦʨʧʫʩʘ 1 ʜʦʨʥ 4, ʷʢʠʡ ʟôʻʜʥʘʥʠʡ ʟ ʢʦʨʧʫʩʦʤ 1 ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʜʦʨʥʦʪʨʠʤʘʯʘ 5. ʋ ʜʦʨʥʦʪʨʠʤʘʯʽ 5 ʟ ̔ʩʪʦʨʦʥʠ ʟʦʚʥʽʰʥʴʦʾ ʧʦʚʝʨʭʥʽ 2 

ʢʦʨʧʫʩʘ ʚʠʢʦʥʘʥʦ ʦʜʠʥ ʛʣʫʭʠʡ ʦʪʚʽʨ 6 ʟ ʨʦʟʤʽʱʝʥʦʶ ʚ ʥʴʦʤʫ ʚʩʪʘʚʢʦʶ 7, ʚ ʷʢʦʛʦ 

ʢʦʝʬʽʮʽʻʥʪ ʪʝʧʣʦʧʨʦʚʽʜʥʦʩʪʽ ʤʘʪʝʨʽʘʣʫ ʙʽʣʴʰʠʡ ʟʘ ʢʦʝʬʽʮʽʻʥʪ ʪʝʧʣʦʧʨʦʚʽʜʥʦʩʪʽ 

ʤʘʪʝʨʽʘʣʫ ʜʦʨʥʦʪʨʠʤʘʯʘ. ʇʨʠ ʮʴʦʤʫ ʚʩʪʘʚʢʫ 7 ʤʦʞʥʘ ʙʫʜʝ ʚʠʢʦʥʘʪʠ ʟ ʤʽʜʽ. 

      ɽʢʩʪʨʫʟʽʡʥʘ ʛʦʣʦʚʢʘ ʧʨʘʮʶʻ ʚ ʪʘʢʠʤ ʩʧʦʩʦʙʦʤ: ʨʦʟʧʣʘʚ ʤʘʪʝʨʽʘʣʫ ʧʦʩʪʫʧʦʚʦ 

ʧʨʦʩʫʚʘʻʪʴʩʷ ʚ ʢʽʣʴʮʝʚʦʤʫ ʧʨʦʤʽʞʢʫ, ʱʦ ʫʪʚʦʨʝʥʠʡ ʩʪʽʥʢʦʶ ʧʦʨʦʞʥʠʥʠ ʢʦʨʧʫʩʘ 

1 ʽ ʧʦʚʝʨʭʥʝʶ ʜʦʨʥʘ 4, ʧʨʠ ʮʴʦʤʫ ʚʽʥ ʦʙʤʠʥʘ ̒ʜʦʨʥʦʪʨʠʤʘʯ 5. ʇʽʜ ʯʘʩ ʨʦʙʦʪʠ 

ʥʘʛʨʽʚʥʠʢʘ 3 ʪʝʧʣʦʚʠʡ ʧʦʪʽʢ ʨʘʮʽʦʥʘʣʴʥʦ ʨʦʟʧʦʚʩʶʜʞʫʻʪʴʩʷ ʚ ʚʛʣʠʙ ʢʦʨʧʫʩʘ 1. 

ʅʘʷʚʥʽʩʪʴ ʫ ʜʦʨʥʦʪʨʠʤʘʯʽ 5 ʦʜʥʽʻʾ ʘʙʦ ʜʝʢʽʣʴʢʦʭ, ʤʽʜʥʠʭ, ʚʩʪʘʚʦʢ 7, ʟʘʙʝʟʧʝʯʫʻ 

ʙʽʣʴʰʝ ʝʬʝʢʪʠʚʥʝ ʧʽʜʚʝʜʝʥʥʷ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʫ ʚʽʜ ʥʘʛʨʽʚʥʠʢʘ 3 ʜʦ ʜʦʨʥʦʪʨʠʤʘʯʘ 

5, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʧʽʜʚʠʱʝʥʫ ʪʝʤʧʝʨʘʪʫʨʫ, ʘ ʦʪʞʝ ʤʝʥʰʫ ʚôʷʟʢʽʩʪʴ ʧʨʠʣʝʛʣʠʭ ʰʘʨʽʚ 

ʨʦʟʧʣʘʚʫ ʜʦ ʥʴʦʛʦ, ʱʦ ʩʧʨʠʷʻ ʡʤʦʚʽʨʥʦʩʪʽ ʩʧʘʁʚʘʥʥʷ ʪʝʨʤʦʧʣʘʩʪʠʯʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ ʚ ʧʦʨʦʞʥʠʩʪʦʤʫ ʚʠʨʦʙʽ.  

      ʇʨʦʧʦʥʦʚʘʥʘ  ʤʦʜʝʣʴ ʧʦʣʽʧʰʫʻ ʪʝʤʧʝʨʘʪʫʨʥʠʡ ʨʝʞʠʤ ʤʘʪʝʨʽʘʣʫ ʱʦ 

ʧʝʨʝʨʦʙʣʷʻʪʴʩʷ ʚ ʝʢʩʪʨʫʟʽʡʥʽʡ ʛʦʣʦʚʮʽ ʪʘ ʤʘʢʩʠʤʘʣʴʥʦ ʫʩʫʚʘʻ ʤʦʞʣʠʚʦʩʪʽ 

ʫʪʚʦʨʝʥʥʷ ʫ ʛʦʪʦʚʦʤʫ ʚʠʨʦʙʽ ʩʧʘʾʚ, ʱʦ ʧʦʣʽʧʰʫʻ ʡʦʛʦ ʷʢʽʩʪʴ. 

 

ʈʠʩ. 2.4 ɻʦʣʦʚʢʘ ʝʢʩʪʨʫʟʽʡʥʘ 
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      ʎʣ̔ʴ ʚʠʥʘʭʦʜʫ [11]  ï ʫʜʦʩʢʦʥʘʣʝʥʷ ʝʢʩʪʨʫʟʽʡʥʦʾ ʛʦʣʦʚʢʠ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ 

ʧʦʨʦʞʥʠʩʪʦʛʦ ʚʠʨʦʙʫ.  

      ʉʫʪʥʽʩʪʶ ʚʠʥʘʭʦʜʫ: ʚ ʝʢʩʪʨʫʟʽʡʥʽʡ ʛʦʣʦʚʮʽ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʧʦʨʦʞʥʠʩʪʦʛʦ 

ʚʠʨʦʙʫ, ʷʢʠʡ ʤʽʩʪʠʪʴ ʢʦʨʧʫʩ, ʨʦʟʤʽʱʝʥʠʡ ʚ ʡʦʛʦ ʧʦʨʦʞʥʠʥʽ ʜʦʨʥ ʱʦ ʤʽʩʪʠʪʴ 

ʢʘʥʘʣ ʜʣʷ ʧʦʜʘʚʘʥʥʷ ʧʦʚʽʪʨʷ ʚʩʝʨʝʜʠʥʫ ʬʦʨʤʦʚʘʥʥʦʛʦ ʚʠʨʦʙʫ, ʟʛʽʜʥʦ ʟ 

ʧʨʦʧʦʥʦʚʘʥʦʶ ʢʦʨʠʩʥʦʶ ʤʦʜʝʣʣʶ, ʥʦʚʠʟʥʦʶ ʻ ʪʝ, ʱʦ ʢʦʨʧʫʩ ʚʠʢʦʥʘʥʦ ʟ 

ʥʝʤʘʛʥʽʪʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʽʟ ʟʦʚʥʽʰʥʴʦʛʦ ʙʦʢʫ ʢʦʨʧʫʩʫ ʥʘ ʜʽʣʷʥʮʽ ʨʦʟʤʽʱʝʥʥʷ 

ʜʦʨʥʘ ʟʤʦʥʪʦʚʘʥʦ ʽʥʜʫʢʪʠʚʥʫ ʢʦʪʫʰʢʫ, ʘ ʜʦʨʥ ʚʠʢʦʥʘʥʦ ʟ ʤʘʛʥʽʪʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟ 

ʪʦʯʢʦʶ ʂʶʨʽ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʪʝʤʧʝʨʘʪʫʨʽ ʧʝʨʝʙʽʛʫ ʧʨʦʮʝʩʫ ʬʦʨʤʫʚʘʥʥʷ.  

      ɽʢʩʪʨʫʟʽʡʥʘ ʛʦʣʦʚʢʘ ʧʨʘʮʶʻ ʪʘʢʠʤ ʩʧʦʩʦʙʦʤ.  

      ʇʝʨʝʨʦʙʣʶʚʘʥʠʡ ʪʝʨʤʦʧʣʘʩʪʠʯʥʠʡ ʤʘʪʝʨʽʘʣ ʧʨʦʩʫʚʘʻʪʴʩʷ ʚ ʢʽʣʴʮʝʚʦʤʫ 

ʧʨʦʤʽʞʢʫ, ʫʪʚʦʨʝʥʦʤʫ ʩʪʽʥʢʦʶ ʧʦʨʦʞʥʠʥʠ ʢʦʨʧʫʩʫ 1 ʽ ʧʦʚʝʨʭʥʝʶ ʜʦʨʥʘ 3. 

ʇʦʚʽʪʨʷ, ʷʢʝ ʨʫʭʘʻʪʴʩʷ ʚʩʝʨʝʜʠʥʽ ʜʦʨʥʘ 3, ʡʦʛʦ ʦʭʦʣʦʜʞʫʻ. 

      ʇʽʩʣʷ ʧʽʜʢʣʶʯʝʥʥʷ ʢʦʪʫʰʢʠ ʽʥʜʫʢʪʠʚʥʦʩʪʽ 5 ʜʦ  ʜʞʝʨʝʣʘ  ʩʪʨʫʤʫ ʚʥʘʩʣʽʜʦʢ 

ʪʦʛʦ, ʱʦ ʢʦʨʧʫʩ 1 ʚʠʢʦʥʘʥʦ ʟ ʥʝʤʘʛʥʽʪʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʬʝʨʦʤʘʛʥʽʪʥʠʡ ʜʦʨʥ 3 

ʥʘʛʨʽʚʘʻʪʴʩʷ  ʫ ʥʘʩʣʽʜʦʢ ʽʥʜʫʢʮʽʾ. ʇʨʠ ʜʦʩʷʛʥʝʥʥʽ ʪʝʤʧʝʨʘʪʫʨʠ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ 

ʪʦʯʮʽ ʂʶʨʽ ʤʘʪʝʨʽʘʣʫ ʜʦʨʥʘ 3, ʚʽʥ ʧʦʯʠʥʘʻ ʚʪʨʘʯʘʻ ʤʘʛʥʽʪʥʽ ʚʣʘʩʪʠʚʦʩʪʽ, ʚʥʘʩʣʽʜʦʢ 

ʯʦʛʦ  ̔ʧʝʨʝʩʪʘʻ ʥʘʛʨʽʚʘʪʠʩʷ. ɿʘ ʧʦʜʘʣʴʰʦʛʦ ʧʦʩʪʫʧʦʚʦʛʦ ʦʭʦʣʦʜʞʝʥʥʷ ʜʦʨʥ ʟʥʦʚʫ 

ʥʘʙʫʚʘʻ ʤʘʛʥʽʪʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʽ ʟʥʦʚʫ ʥʘʛʨʽʚʘʻʪʴʩʷ. ʊʘʢʠʤ ʯʠʥʦʤ, ʙʝʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʢʣʘʜʥʦʾ ʩʠʩʪʝʤʠ ʘʚʪʦʤʘʪʠʢʠ ʧʽʜʪʨʠʤʫʻʪʴʩʷ ʧʦʩʪʽʡʥʘ ʪʝʤʧʝʨʘʪʫʨʘ 

ʜʦʨʥʘ 3, ʱʦ ʜʦʨʽʚʥʶʻ ʪʦʯʮʽ ʂʶʨʽ ʤʘʪʝʨʽʘʣʫ ʜʦʨʥʘ 3.  

      ʇʨʦʧʦʥʦʚʘʥʘ ʢʦʨʠʩʥʘ ʤʦʜʝʣʴ ʧʦʢʨʘʱʫʻ ʪʝʤʧʝʨʘʪʫʨʥʠʡ ʨʝʞʠʤ ʧʝʨʝʨʦʙʣʝʥʥʷ 

ʤʘʪʝʨʽʘʣʫ ʚ ʝʢʩʪʨʫʟʽʡʥʽʡ ʛʦʣ̔ʚʮʽ ʪʘ ʩʧʨʦʱʫʻ ʢʦʥʩʪʨʫʢʮʽʶ ʛʦʣʦʚʢʠ ʯʝʨʝʟ 

ʚʽʜʩʫʪʥʽʩʪʴ ʧʦʪʨʝʙʠ ʪʝʨʤʦʩʪʘʙʽʣʽʟʘʮʽʾ ʜʦʨʥʘ. 
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ʈʠʩ. 2.5 ɻʦʣʦʚʢʘ ʝʢʩʪʨʫʟʽʡʥʘ 

 

3. ʆʙʨ̌ʫʥʪʫʚʘʥʥʷ ʚʠʙʦʨʫ ʤʦʜʝʨʥʽʟʘʮʽʾ 

 ʄʇʂ B29C47/20 (2014)  

      ɿʤʽʰʫʚʘʣʴʥʘ ʩʝʢʮʽʷ ʯʝʨʚôʷʢʘ ʝʢʩʪʨʫʜʝʨʘ. ɿʘʛʘʣʴʥʽ ʧʦʣʦʞʝʥʥʷ. 

ʂʦʨʠʩʥʘ ʤʦʜʝʣʴ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʝʢʩʪʨʫʟʽʡʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, ʟʦʢʨʝʤʘ ʜʦ ʨʦʙʦʯʠʭ 

ʦʨʛʘʥʽʚ ʯʝʨʚ'ʷʯʥʠʭ ʝʢʩʪʨʫʜʝʨʽʚ ʜʣʷ ʧʝʨʝʨʦʙʣʝʥʥʷ ʤʘʪʝʨʽʘʣʽʚ ʥʘ ʦʩʥʦʚʽ 

ʚʠʩʦʢʦʤʦʣʝʢʫʣʷʨʥʠʭ ʩʧʦʣʫʢ. 

ʄʝʪʘ ʢʦʨʠʩʥʦʾ ʤʦʜʝʣʽ ï ʚʜʦʩʢʦʥʘʣʠʪʠ ʟʤʽʰʫʚʘʣʴʥʫ ʩʝʢʮʽʶ ʯʝʨʚ'ʷʢʘ ʝʢʩʪʨʫʜʝʨʘ, 

ʟʘʙʝʟʧʝʯʠʚʰʠ ʨʝʛʫʣʶʚʘʥʥʷ ʨʦʙʦʯʦʾ ʛʝʦʤʝʪʨʽʾ ʩʝʢʮʽʾ, ʘ ʦʪʞʝ ʨʦʟʰʠʨʝʥʥʷ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʩʝʢʮʽʾ. 

       ʂʦʥʩʪʨʫʢʪʠʚʥʝ ʚʠʢʦʥʘʥʥʷ 

¶ ɿʤʽʰʫʚʘʣʴʥʘ ʩʝʢʮʽʷ ʚʠʢʦʥʘʥʘ ʫ ʚʠʛʣʷʜʽ ʮʠʣʽʥʜʨʠʯʥʦʾ ʚʪʫʣʢʠ ʟʽ ʰʣʽʮʘʤʠ ʥʘ 

ʟʦʚʥʽʰʥʽʡ ʧʦʚʝʨʭʥʽ. 

¶ ʅʘ ʮʠʣʽʥʜʨʠʯʥʽʡ ʚʪʫʣʮʽ ʨʦʟʪʘʰʦʚʘʥʽ ʢʫʣʘʯʢʠ ʟ ʮʝʥʪʨʘʣʴʥʠʤ ʰʣʽʮʴʦʚʠʤ 

ʦʪʚʦʨʦʤ. 

¶ ʂʫʪʦʚʠʡ ʟʩʫʚ ʩʫʩʽʜʥʽʭ ʢʫʣʘʯʢʦʚʠʭ ʝʣʝʤʝʥʪʽʚ ʤʦʞʝ ʟʤʽʥʶʚʘʪʠʩʷ ʚ ʜʽʘʧʘʟʦʥʽ 

ʚʽʜ 0 ʜʦ 90Á. 

ʇʨʠʥʮʠʧ ʨʦʙʦʪʠ 

¶ ɿʤʽʰʫʚʘʣʴʥʘ ʩʝʢʮʽʷ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʥʘ ʦʩʝʨʜʷ ʯʝʨʚ'ʷʢʘ ʝʢʩʪʨʫʜʝʨʘ. 
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¶ ʇʨʠ ʨʦʙʦʪʽ ʝʢʩʪʨʫʜʝʨʘ ʢʫʣʘʯʢʦʚʽ ʝʣʝʤʝʥʪʠ ʧʝʨʝʤʽʰʫʶʪʴ ʤʘʪʝʨʽʘʣ, ʱʦ 

ʧʝʨʝʨʦʙʣʷʻʪʴʩʷ. 

ʇʝʨʝʚʘʛʠ 

¶ ɿʤʽʰʫʚʘʣʴʥʘ ʩʝʢʮʽʷ ʟʘʙʝʟʧʝʯʫʻ ʨʝʛʫʣʶʚʘʥʥʷ ʨʦʙʦʯʦʾ ʛʝʦʤʝʪʨʽʾ, ʱʦ ʜʦʟʚʦʣʷʻ 

ʘʜʘʧʪʫʚʘʪʠ ʾʾ ʜʦ ʨʽʟʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʽ ʨʝʞʠʤʽʚ ʧʝʨʝʨʦʙʢʠ. 

¶ ɿʘʚʜʷʢʠ ʮʴʦʤʫ ʩʝʢʮʽʷ ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʜʣʷ ʧʝʨʝʨʦʙʢʠ ʙʽʣʴʰ 

ʰʠʨʦʢʦʛʦ ʢʣʘʩʫ ʤʘʪʝʨʽʘʣʽʚ. 

ʆʧʠʩ ʢʨʝʩʣʝʥʴ 

¶ ʅʘ ʨʠʩʫʥʢʫ 1 ʧʦʢʘʟʘʥʦ ʧʦʟʜʦʚʞʥʽʡ ʨʦʟʨʽʟ ʟʤʽʰʫʚʘʣʴʥʦʾ ʩʝʢʮʽʾ. 

¶ ʅʘ ʨʠʩʫʥʢʫ 2 ʧʦʢʘʟʘʥʠʡ ʨʦʟʨʽʟ ʟʘ ɸ-ɸ ʥʘ ʨʠʩʫʥʢʫ 1. 

¶ ʅʘ ʨʠʩʫʥʢʫ 3 ʧʦʢʘʟʘʥʠʡ ʚʠʜ ɹ ʥʘ ʨʠʩʫʥʢʫ 1. 

ʇʨʦʧʦʥʦʚʘʥʘ ʟʤʽʰʫʚʘʣʴʥʘ ʩʝʢʮʽʷ ʽʩʪʦʪʥʦ ʨʦʟʰʠʨʶʻ ʪʝʭʥʦʣʦʛʽʯʥʽ ʤʦʞʣʠʚʦʩʪʽ 

ʯʝʨʚ'ʷʢʘ ʪʘ ʝʢʩʪʨʫʜʝʨʘ ʚ ʮʽʣʦʤʫ. 

ɽʢʩʪʨʫʟʽʡʥʘ ʛʦʣʦʚʢʘ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʧʦʨʦʞʥʠʩʪʦʛʦ ʚʠʨʦʙʫ 

 

ɿʘʛʘʣʴʥʽ ʧʦʣʦʞʝʥʥʷ 

¶ ʂʦʨʠʩʥʘ ʤʦʜʝʣʴ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʝʢʩʪʨʫʟʽʡʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʧʝʨʝʨʦʙʣʝʥʥʷ 

ʪʝʨʤʦʧʣʘʩʪʠʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʡ ʢʦʤʧʦʟʠʮʽʡʥʠʭ. 

¶ ɽʢʩʪʨʫʟʽʡʥʘ ʛʦʣʦʚʢʘ ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʧʦʨʦʞʥʠʩʪʠʭ ʚʠʨʦʙʽʚ, 

ʪʘʢʠʭ ʷʢ ʪʨʫʙʠ, ʰʣʘʥʛʠ, ʨʫʢʘʚʥʽ ʧʣʽʚʢʠ ʪʘ ʧʦʨʦʞʥʠʩʪʽ ʧʦʛʦʥʥʽ ʚʠʨʦʙʠ. 

ʂʦʥʩʪʨʫʢʪʠʚʥʝ ʚʠʢʦʥʘʥʥʷ 

¶ ɻʦʣʦʚʢʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʧʦʨʦʞʥʠʩʪʦʛʦ ʢʦʨʧʫʩʫ, ʥʘʛʨʽʚʥʠʢʽʚ, ʨʦʟʪʘʰʦʚʘʥʠʭ ʥʘ 

ʡʦʛʦ ʟʦʚʥʽʰʥʽʡ ʧʦʚʝʨʭʥʽ, ʪʘ ʜʦʨʥʫ, ʨʦʟʤʽʱʝʥʦʛʦ ʫ ʧʦʨʦʞʥʠʥʽ ʢʦʨʧʫʩʫ. 

¶ ɼʦʨʥʦʪʨʠʤʘʯ ʟ'ʻʜʥʫʻ ʜʦʨʥ ʟ ʢʦʨʧʫʩʦʤ. 

¶ ʋ ʜʦʨʥʦʪʨʠʤʘʯʽ ʟ ʙʦʢʫ ʟʦʚʥʽʰʥʴʦʾ ʧʦʚʝʨʭʥʽ ʢʦʨʧʫʩʘ ʚʠʢʦʥʘʥʦ ʛʣʫʭʠʡ ʦʪʚʽʨ, 

ʫ ʷʢʦʤʫ ʨʦʟʤʽʱʝʥʘ ʚʩʪʘʚʢʘ. 

ʇʨʠʥʮʠʧ ʨʦʙʦʪʠ 
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¶ ʇʨʠ ʨʦʙʦʪʽ ʝʢʩʪʨʫʜʝʨʘ ʤʘʪʝʨʽʘʣ, ʱʦ ʧʝʨʝʨʦʙʣʷʻʪʴʩʷ, ʧʨʦʜʘʚʣʶʻʪʴʩʷ ʯʝʨʝʟ 

ʛʦʣʦʚʢʫ. 

¶ ʅʘʛʨʽʚʥʠʢʠ ʥʘʛʨʽʚʘʶʪʴ ʢʦʨʧʫʩ ʽ ʜʦʨʥ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʧʣʘʚʣʝʥʥʷ ʤʘʪʝʨʽʘʣʫ. 

¶ ɺʩʪʘʚʢʘ ʚ ʜʦʨʥʦʪʨʠʤʘʯʽ ʩʧʨʠʷʻ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦʤʫ ʪʝʧʣʦʦʙʤʽʥʫ ʤʽʞ 

ʢʦʨʧʫʩʦʤ ʽ ʜʦʨʥʦʤ, ʱʦ ʧʽʜʚʠʱʫʻ ʷʢʽʩʪʴ ʚʠʨʦʙʫ. 

ʇʝʨʝʚʘʛʠ 

¶ ɺʩʪʘʚʢʘ ʚ ʜʦʨʥʦʪʨʠʤʘʯʽ ʧʽʜʚʠʱʫʻ ʢʦʝʬʽʮʽʻʥʪ ʪʝʧʣʦʧʨʦʚʽʜʥʦʩʪʽ ʤʘʪʝʨʽʘʣʫ 

ʜʦʨʥʦʪʨʠʤʘʯʘ, ʱʦ ʩʧʨʠʷʻ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦʤʫ ʪʝʧʣʦʦʙʤʽʥʫ ʤʽʞ ʢʦʨʧʫʩʦʤ ʽ 

ʜʦʨʥʦʤ. 

¶ ʎʝ ʧʽʜʚʠʱʫʻ ʷʢʽʩʪʴ ʚʠʨʦʙʫ, ʟʤʝʥʰʫʻ ʡʦʛʦ ʪʦʚʱʠʥʫ ʩʪʽʥʢʠ ʪʘ ʧʦʢʨʘʱʫʻ 

ʘʜʛʝʟʽʶ ʤʽʞ ʰʘʨʘʤʠ ʤʘʪʝʨʽʘʣʫ ʚ ʨʘʟʽ ʚʠʛʦʪʦʚʣʝʥʥʷ ʢʦʤʧʦʟʠʮʽʡʥʠʭ ʚʠʨʦʙʽʚ. 

ʇʨʦʧʦʥʦʚʘʥʘ ʝʢʩʪʨʫʟʽʡʥʘ ʛʦʣʦʚʢʘ ʤʘʻ ʨʷʜ ʧʝʨʝʚʘʛ, ʱʦ ʧʽʜʚʠʱʫʶʪʴ ʾʾ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʽ ʷʢʽʩʪʴ ʚʠʨʦʙʽʚ 

 

       

 

       ʄʇʂ B29C47/20 (2014)  

     ɽʢʩʪʨʫʟʽʡʥʘ ʛʦʣʦʚʢʘ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʧʦʨʦʞʥʠʩʪʦʛʦ ʚʠʨʦʙʫ 

 

ɿʘʛʘʣʴʥʽ ʧʦʣʦʞʝʥʥʷ 

 



 

28 

 

¶ ʂʦʨʠʩʥʘ ʤʦʜʝʣʴ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʝʢʩʪʨʫʟʽʡʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʧʝʨʝʨʦʙʣʝʥʥʷ 

ʪʝʨʤʦʧʣʘʩʪʠʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʡ ʢʦʤʧʦʟʠʮʽʡʥʠʭ. 

¶ ɽʢʩʪʨʫʟʽʡʥʘ ʛʦʣʦʚʢʘ ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʧʦʨʦʞʥʠʩʪʠʭ ʚʠʨʦʙʽʚ, 

ʪʘʢʠʭ ʷʢ ʪʨʫʙʠ, ʰʣʘʥʛʠ, ʨʫʢʘʚʥʽ ʧʣʽʚʢʠ ʪʘ ʧʦʨʦʞʥʠʩʪʽ ʧʦʛʦʥʥʽ ʚʠʨʦʙʠ. 

ʂʦʥʩʪʨʫʢʪʠʚʥʝ ʚʠʢʦʥʘʥʥʷ 

¶ ɻʦʣʦʚʢʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʧʦʨʦʞʥʠʩʪʦʛʦ ʢʦʨʧʫʩʫ, ʥʘʛʨʽʚʥʠʢʽʚ, ʨʦʟʪʘʰʦʚʘʥʠʭ ʥʘ 

ʡʦʛʦ ʟʦʚʥʽʰʥʽʡ ʧʦʚʝʨʭʥʽ, ʪʘ ʜʦʨʥʫ, ʨʦʟʤʽʱʝʥʦʛʦ ʫ ʧʦʨʦʞʥʠʥʽ ʢʦʨʧʫʩʫ. 

¶ ɼʦʨʥʦʪʨʠʤʘʯ ʟ'ʻʜʥʫʻ ʜʦʨʥ ʟ ʢʦʨʧʫʩʦʤ. 

¶ ʋ ʜʦʨʥʦʪʨʠʤʘʯʽ ʟ ʙʦʢʫ ʟʦʚʥʽʰʥʴʦʾ ʧʦʚʝʨʭʥʽ ʢʦʨʧʫʩʘ ʚʠʢʦʥʘʥʦ ʛʣʫʭʠʡ ʦʪʚʽʨ, 

ʫ ʷʢʦʤʫ ʨʦʟʤʽʱʝʥʘ ʚʩʪʘʚʢʘ. 

ʇʨʠʥʮʠʧ ʨʦʙʦʪʠ 

¶ ʇʨʠ ʨʦʙʦʪʽ ʝʢʩʪʨʫʜʝʨʘ ʤʘʪʝʨʽʘʣ, ʱʦ ʧʝʨʝʨʦʙʣʷʻʪʴʩʷ, ʧʨʦʜʘʚʣʶʻʪʴʩʷ ʯʝʨʝʟ 

ʛʦʣʦʚʢʫ. 

¶ ʅʘʛʨʽʚʥʠʢʠ ʥʘʛʨʽʚʘʶʪʴ ʢʦʨʧʫʩ ʽ ʜʦʨʥ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʧʣʘʚʣʝʥʥʷ ʤʘʪʝʨʽʘʣʫ. 

¶ ɺʩʪʘʚʢʘ ʚ ʜʦʨʥʦʪʨʠʤʘʯʽ ʩʧʨʠʷʻ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦʤʫ ʪʝʧʣʦʦʙʤʽʥʫ ʤʽʞ 

ʢʦʨʧʫʩʦʤ ʽ ʜʦʨʥʦʤ, ʱʦ ʧʽʜʚʠʱʫʻ ʷʢʽʩʪʴ ʚʠʨʦʙʫ. 

ʇʝʨʝʚʘʛʠ 

¶ ɺʩʪʘʚʢʘ ʚ ʜʦʨʥʦʪʨʠʤʘʯʽ ʧʽʜʚʠʱʫʻ ʢʦʝʬʽʮʽʻʥʪ ʪʝʧʣʦʧʨʦʚʽʜʥʦʩʪʽ ʤʘʪʝʨʽʘʣʫ 

ʜʦʨʥʦʪʨʠʤʘʯʘ, ʱʦ ʩʧʨʠʷʻ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦʤʫ ʪʝʧʣʦʦʙʤʽʥʫ ʤʽʞ ʢʦʨʧʫʩʦʤ ʽ 

ʜʦʨʥʦʤ. 

¶ ʎʝ ʧʽʜʚʠʱʫʻ ʷʢʽʩʪʴ ʚʠʨʦʙʫ, ʟʤʝʥʰʫʻ ʡʦʛʦ ʪʦʚʱʠʥʫ ʩʪʽʥʢʠ ʪʘ ʧʦʢʨʘʱʫʻ 

ʘʜʛʝʟʽʶ ʤʽʞ ʰʘʨʘʤʠ ʤʘʪʝʨʽʘʣʫ ʚ ʨʘʟʽʚʠʛʦʪʦʚʣʝʥʥʷ ʢʦʤʧʦʟʠʮʽʡʥʠʭ ʚʠʨʦʙʽʚ. 

ʇʨʦʧʦʥʦʚʘʥʘ ʝʢʩʪʨʫʟʽʡʥʘ ʛʦʣʦʚʢʘ ʤʘʻ ʨʷʜ ʧʝʨʝʚʘʛ, ʱʦ ʧʽʜʚʠʱʫʶʪʴ ʾʾ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʽ ʷʢʽʩʪʴ ʚʠʨʦʙʽʚ. 
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ʈʠʩ. 3.1 ɻʦʣʦʚʢʘ ʝʢʩʪʨʫʟʽʡʥʘ 

ɽʢʩʪʨʫʟʽʡʥʘ ʛʦʣʦʚʢʘ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʧʦʨʦʞʥʠʩʪʦʛʦ ʚʠʨʦʙʫ 

 

ɿʘʛʘʣʴʥʽ ʧʦʣʦʞʝʥʥʷ 

 

¶ ɽʢʩʪʨʫʟʽʡʥʘ ʛʦʣʦʚʢʘ ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʧʦʨʦʞʥʠʩʪʠʭ ʚʠʨʦʙʽʚ ʟ 

ʪʝʨʤʦʧʣʘʩʪʠʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. 

¶ ɻʦʣʦʚʢʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʧʦʨʦʞʥʠʩʪʦʛʦ ʢʦʨʧʫʩʫ, ʥʘʛʨʽʚʥʠʢʽʚ, ʨʦʟʪʘʰʦʚʘʥʠʭ ʥʘ 

ʡʦʛʦ ʟʦʚʥʽʰʥʽʡ ʧʦʚʝʨʭʥʽ, ʪʘ ʜʦʨʥʘ, ʨʦʟʤʽʱʝʥʦʛʦ ʫ ʧʦʨʦʞʥʠʥʽ ʢʦʨʧʫʩʫ. 

¶ ɼʦʨʥʦʪʨʠʤʘʯ ʟ'ʻʜʥʫʻ ʜʦʨʥ ʟ ʢʦʨʧʫʩʦʤ. 

ʅʝʜʦʣʽʢʠ ʚʽʜʦʤʠʭ ʢʦʥʩʪʨʫʢʮʽʡ 

 

¶ ʋ ʚʽʜʦʤʠʭ ʢʦʥʩʪʨʫʢʮʽʷʭ ʝʢʩʪʨʫʟʽʡʥʠʭ ʛʦʣʽʚʦʢ ʜʦʨʥʦʪʨʠʤʘʯ ʦʭʦʣʦʜʞʫʻʪʴʩʷ 

ʧʦʚʽʪʨʷʤ, ʱʦ ʥʘʜʭʦʜʠʪʴ ʫʩʝʨʝʜʠʥʫ ʚʠʨʦʙʫ. ʎʝ ʟʥʠʞʫʻ ʪʝʤʧʝʨʘʪʫʨʫ 

ʜʦʨʥʦʪʨʠʤʘʯʘ, ʘ ʦʪʞʝ ʡ ʧʽʜʚʠʱʫʻ ʚ'ʷʟʢʽʩʪʴ ʧʨʠʣʝʛʣʠʭ ʜʦ ʥʴʦʛʦ ʰʘʨʽʚ 

ʨʦʟʧʣʘʚʫ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʫʪʚʦʨʶʶʪʴʩʷ ʩʧʘʾ ʧʦʪʦʢʽʚ ʨʦʟʧʣʘʚʫ ʧʽʩʣʷ 

ʧʨʦʭʦʜʞʝʥʥʷ ʥʠʤ ʜʦʨʥʦʪʨʠʤʘʯʘ, ʱʦ ʟʥʠʞʫʻ ʷʢʽʩʪʴ ʚʠʨʦʙʫ. 

ʈʽʰʝʥʥʷ 

 



 

30 

 

¶ ʋ ʟʘʧʨʦʧʦʥʦʚʘʥʽʡ ʝʢʩʪʨʫʟʽʡʥʽʡ ʛʦʣʦʚʮʽ ʚ ʜʦʨʥʦʪʨʠʤʘʯʽ ʚʠʢʦʥʘʥʦ ʛʣʫʭʠʡ 

ʦʪʚʽʨ, ʫ ʷʢʦʤʫ ʨʦʟʤʽʱʝʥʘ ʚʩʪʘʚʢʘ ʟ ʤʘʪʝʨʽʘʣʫ ʟ ʚʠʩʦʢʦʶ ʪʝʧʣʦʧʨʦʚʽʜʥʽʩʪʶ. 

ɺʩʪʘʚʢʘ ʟʘʙʝʟʧʝʯʫʻ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʝ ʧʽʜʚʝʜʝʥʥʷ ʪʝʧʣʘ ʚʽʜ ʥʘʛʨʽʚʥʠʢʽʚ ʜʦ 

ʜʦʨʥʦʪʨʠʤʘʯʘ, ʱʦ ʧʽʜʚʠʱʫʻ ʡʦʛʦ ʪʝʤʧʝʨʘʪʫʨʫ ʽ ʟʥʠʞʫʻ ʚ'ʷʟʢʽʩʪʴ ʧʨʠʣʝʛʣʠʭ 

ʜʦ ʥʴʦʛʦ ʰʘʨʽʚ ʨʦʟʧʣʘʚʫ. ʎʝ ʤʽʥʽʤʽʟʫʻ ʫʪʚʦʨʝʥʥʷ ʩʧʘʾʚ ʽ ʧʽʜʚʠʱʫʻ ʷʢʽʩʪʴ 

ʚʠʨʦʙʫ. 

ʇʨʠʢʣʘʜʠ ʚʠʢʦʥʘʥʥʷ 

 

¶ ʋʩʪʘʚʢʘ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʥʘʥʘ ʟ ʤʽʜʽ, ʘʣʶʤʽʥʽʶ ʘʙʦ ʽʥʰʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟ 

ʚʠʩʦʢʦʶ ʪʝʧʣʦʧʨʦʚʽʜʥʽʩʪʶ. 

ʇʝʨʝʚʘʛʠ 

 

¶ ɿʘʧʨʦʧʦʥʦʚʘʥʘ ʝʢʩʪʨʫʟʠʡʥʘ ʛʦʣʦʚʢʘ ʤʘʻ ʨʷʜ ʧʝʨʝʚʘʛ ʧʦʨʽʚʥʷʥʦ ʟ ʚʽʜʦʤʠʤʠ 

ʢʦʥʩʪʨʫʢʮʽʷʤʠ: 

¶ ʇʦʢʨʘʱʝʥʘ ʷʢʽʩʪʴ ʚʠʨʦʙʫ ʟʘ ʨʘʭʫʥʦʢ ʤʽʥʽʤʽʟʘʮʽʾ ʫʪʚʦʨʝʥʥʷ ʩʧʘʾʚ.ɿʙʽʣʴʰʝʥʘ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʝʢʩʪʨʫʜʝʨʘ ʟʘ ʨʘʭʫʥʦʢ ʟʥʠʞʝʥʥʷ ʚ'ʷʟʢʦʩʪʽ ʨʦʟʧʣʘʚʫ. 

ɿʘʧʨʦʧʦʥʦʚʘʥʘ ʝʢʩʪʨʫʟʠʡʥʘ ʛʦʣʦʚʢʘ ʻ ʝʬʝʢʪʠʚʥʠʤ ʨʽʰʝʥʥʷʤ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ 

ʷʢʦʩʪʽ ʧʦʨʦʞʥʠʩʪʠʭ ʚʠʨʦʙʽʚ ʟ ʪʝʨʤʦʧʣʘʩʪʠʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ 
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4. ʈʦʟʨʘʭʫʥʢʠ ʝʣʝʤʝʥʪʽʚ ʙʘʟʦʚʦʾ  ʢʦʥʩʪʨʫʢʮʽʾ, ʷʢʽ 

ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʧʨʘʮʝʟʜʘʪʥʽʩʪʴ 

4.1. ʇʘʨʘʤʝʪʨʠʯʥʽ ʨʦʟʨʘʭʫʥʢʠ 

4.1.1. ʈʦʟʨʘʭʫʥʦʢ ʛʝʦʤʝʪʨʽʾ ʯʝʨʚ`ʷʢʘ  

1. ɿʘʛʘʣʴʥʘ ʜʦʚʞʠʥʘ ʯʝʨʚôʷʢʘ:  

ὰʨ = Ὀẗ30 = 36 Ā 30 = 1080 ʤʤ. 

2. ɼʦʚʞʠʥʘ ʟʦʥʠ ʜʦʟʫʚʘʥʥʷ lʜ: 

lʜ = (0,4 õ 0,6)Ŀὰʨ = 0,5Ŀ1080 = 540 ʤʤ. 

3. ɼʦʚʞʠʥʘ ʟʦʥʠ ʟʘʚʘʥʪʘʞʝʥʥʷ lʟ: 

lʟ = (0,25 õ 0,35)Ŀὰʨ = 0,30Ŀ1080 = 324 ʤʤ. 

4. ɼʦʚʞʠʥʘ ʟʦʥʠ ʧʣʘʩʪʠʢʘʮʽʾ lʧ: 

lʧ = 0,35Ŀὰʨ = 0,35Ŀ1080 = 378 ʤʤ. 

5. ʂʨʦʢ ʥʘʨʽʟʢʠ ʚʠʪʢʽʚ t: 

ὸ = (0,8 õ 1,2)ĿὈ = 1,2 Ā 36 = 43,2 ʤʤ. 

6. ʐʠʨʠʥʘ ʚʠʪʢʽʚ ʝ: 

 ʝ = (0,08 õ 0,12)ĿὈ = 0,12 Ā 36 = 4,32 ʤʤ. 

7. ɻʣʠʙʠʥʘ ʥʘʨʽʟʢʠ ʚ ʟʦʥʽ ʟʘʚʘʥʪʘʞʝʥʥʷ h1: 

h1 = (0,1 õ 0,14)ĿD = 0,1Ŀ36 = 5,04 ʤʤ. 

8. ɻʣʠʙʠʥʘ ʥʘʨʽʟʢʠ ʚ ʟʦʥʽ ʜʦʟʫʚʘʥʥʷ h2: 

i= 1,5é4;   

Ὤ πȟυϽὈ Ὀ
τϽὬ

Ὥ
Ὀ Ὤ  πȟυϽσφ σφ

τϽυȟπτ

τ
σφυȟπτ 

ρȟς ̍ Ȣ̍ 

9. ɿʘʟʦʨ ʤʽʞ ʢʦʨʧʫʩʦʤ ʽ ʛʨʝʙʝʥʝʤ ʯʝʨʚôʷʢʘ: 

ŭ = (0,002é0,003)ĿD; 
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ŭ = 0,003ĿD= 0,003Ŀ36 = 0,108 ʤʤ. 

4.1.2. ʈʦʟʨʘʭʫʥʦʢ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʯʝʨʚôʷʯʥʦʾ ʤʘʰʠʥʠ 

 ʂʫʪ ʥʘʭʠʣʫ ʣʽʥʽʾ ʥʘʨʽʟʢʠ: 

• ὥὶὧὸὫ
ὸ

“Ὀ
ὥὶὧὸὫ

τσȟς

σȟρτϽσφ
πȟσψς ̑́Ȣ̅ 

 ʂʦʝʬʽʮʽʻʥʪ ʧʨʷʤʦʛʦ ʧʦʪʦʢʫ: 


“ὈὬ ὸ Ὡὧέί•

ς

σȟρτϽσφϽρȟςϽτσȟς τȟσςϽὧέίπȟσψς

ς

ςφσφȢσψ ̍ Ȣ̍ 

 ʂʦʝʬʽʮʽʻʥʪ ʟʚʦʨʦʪʥʦʛʦ ʧʦʪʦʢʫ: 


Ὤ ὸ ὩÓÉÎς•

ςτὰ̅

ρȢςϽτσȢς τȢσςϽÓÉÎςϽπȟσψς

ςτϽυτπ
πȟπππρρω ̍ Ȣ̍ 

 ʂʦʝʬʽʮʽʻʥʪ ʧʦʪʦʢʫ ʚʠʪʦʢʫ: 


“ὈϽÔÇʒϽÓÉÎ•

ρπὩϽὰ̅

σȟρτϽσφϽπȟρπψ ϽÔÇπȟσψςϽÓÉÎπȟσψς

ρπϽτȢσςϽυτπ

πȟπππρπσσ ̍ Ȣ̍ 

 

 ʆʙôʻʤʥʘ ʩʝʢʫʥʜʥʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ: 

ὗ
ὑὲ

ὑ  

ςφσφϽπȟςτωϽς

πȟςτωπȟπππρρωπȟπππρπσσ 
υςφχȢςω ̍ Ⱦ̍ὧȢ 

 ɺʘʛʦʚʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ 

˜ σφππϽὗϽ”Ͻρπ σφππϽυςφχȟςωϽωτπϽρπ ρχȢψς ̋ Ⱦ̄̄ ̏Ȣ̅ 

  

4.1.3. ʈʦʟʨʘʭʫʥʦʢ ʧʦʪʫʞʥʦʩʪʽ ʧʨʠʚʦʜʫ ʝʢʩʪʨʫʜʝʨʘ  

ɺʠʟʥʘʯʝʥʥʷ ʧʦʪʫʞʥʽʩʪʴ, ʷʢʘ ʚʠʪʨʘʯʘʻʪʴʩʷ ʥʘ ʧʝʨʝʨʦʙʢʫ ʧʦʣʽʝʪʠʣʝʥʫ. 

1) ʇʦʪʫʞʥʽʩʪʴʱʦ ʩʧʦʞʠʚʘʻʪʴʩʷ ʚ ʛʚʠʥʪʦʚʦʤʫ ʢʘʥʘʣʽ: 

˴
“ ϽὈ τϽὸ

“

“ ϽὈ

ὸ “ ϽὈ

σȟρτϽσφ τϽτσȢς

σȟρτ
 

   
σȟρτϽσφ

τσȢς σȟρτϽσφ
τρςτωȢρς ̍  ̍
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̋
“ ϽὈ Ͻὲ

φπὬϽЍ“ ϽὈ ςϽὸ

σȟρτϽσφϽρτπ

φπϽρȢςϽσȟρτϽσφ ςϽτσȟς
ρωσȢσφυ 

ʧʨʠ ̋ ρςρȟ‘̋ ρσρψȢ 

ὔ
“ Ͻὸ ὩϽὰ̅ϽὍϽ‘̋Ͻὲ

ρσφϽὸ
Ͻρπ

ϽЎὖϽὲ

φ
Ͻρπ  

σȟρτϽτσȢς τȢσςϽυτπϽτρςτωȢρςϽρσρψϽρτπ

ρσφϽτσȢς
Ͻρπ  

ςφσφϽωȢρυπψϽρτπ

φ
Ͻρπ φȟψστ ̋ˏ̓ 

2) ʇʦʪʫʞʥʽʩʪʴ ʱʦ ʩʧʦʞʠʚʘʻʪʴʩʷ ʚ ʟʘʟʦʨʽ ʤʽʞ ʛʨʝʙʝʥʝʤ ʽ ʢʦʨʧʫʩʦʤ: 

ὔ
“ ϽὈ ϽὩϽὰ̅Ͻ‘̈Ͻὲ

ρσφϽὸϽ
Ͻρπ

σȟρτϽσφϽτȟσςϽσφπϽρψφϽρςπ

ρσφϽσφϽπȟρπψ
Ͻ 

Ͻρπ πȢωτψ ̋ˏ̓ 

3) ʇʦʪʫʞʥʽʩʪʴ ʱʦ ʩʧʦʞʠʚʘʻʪʴʩʷ ʚ ʟʦʥʽ ʜʦʟʫʚʘʥʥʷ: 

ὔ̅ ὔ ὔ φȟψστπȢωτψχȟχψς ̋ˏ̓ 

 

4) ʇʦʪʫʞʥʽʩʪʴ ʷʢʫ ʩʧʦʞʠʚʘʻ ʯʝʨʚ'ʷʢ:  

ὔ ςὔ̅ ςϽχȟχψςρυȟυφ ̋ˏ̓ 

5) ʇʦʪʫʞʥʽʩʪʴ ʜʚʠʛʫʥʘ:  

ʂʂɼ ʧʨʠʚʦʜʫ ʧʨʠʡʤʘʻʤʦ ɖ = 0.7 õ 0.8; 

ὔ̅ ̃

ὔ

ʂ

ρυȟυφ

πȟψ
ρωȟτυ ̋ˏ̓ 
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4.2. ʂʽʥʝʤʘʪʠʯʥʠʡ ʨʦʟʨʘʭʫʥʦʢ ʛʦʣʦʚʢʠ ʯʝʨʚôʷʯʥʦʛʦ ʝʢʩʪʨʫʜʝʨʘ  

4.2.1. ʈʦʟʨʘʭʫʥʦʢ ʢʦʝʬʽʮʽʻʥʪʽʚ ʛʝʦʤʝʪʨʠʯʥʦʾ ʬʦʨʤʠ ʛʦʣʦʚʢʠ  

˗̈ ́̄

ρ

ρ
˗

ρ
˗

ρ
˗

ρ
˗

ρ
˗

ρ
˗

ρ
˗

 

 

ʈʠʩʫʥʦʢ. 4.1 ï ʉʭʝʤʘ ʨʦʟʨʘʭʫʥʢʫ ʢʦʝʬʽʮʽʻʥʪʘ ʛʝʦʤʝʪʨʠʯʥʦʾ ʬʦʨʤʠ ʛʦʣʦʚʢʠ 

1. ʂʦʥʽʯʥʠʡ ʢʽʣʴʮʝʚʠʡ ʟ ʢʦʥʽʯʥʦʶ ʱʽʣʠʥʦʶ: 

ὒ χψȟρ ̍ Ƞ̍ Ὑ ρτȟχ ̍ Ƞ̍ Ὑ ρυȟρυ ̍ Ƞ̍  ρȟς ̍ Ƞ̍  πȟσ ̍ Ȣ̍ 

 


Ὑ Ὑ

Ὑ Ὑ
ÌÎ
Ὑ

Ὑ

Ὑ Ὑ  

Ὑ Ὑ 

 

ς
 


ρτȢχ ρυȢρυ

ρτȟχϽπȟσ ρυȟρυϽρȟς
ÌÎ
ρτȢχϽπȢσ

ρυȟρυϽρȟς
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ρτȟχ ρυȟρυρȟς πȟσ

ρτȟχϽπȟσ ρυȟρυϽρȟςϽρȟςϽπȟσ

ρȟς πȟσ

ςϽρȟςϽπȟσ
πȟρςςτψχπτ 

˗
“Ὑ Ὑ

φὒ

σȟρτϽρτȟχ Ͻπȟσ ρυȟρυ Ͻρȟς

φϽρυϽ πȟρςςτψ
ρπȟςφ ̍  ̍

2. ʂʦʥʽʯʥʠʡ ʢʽʣʴʮʝʚʠʡ ʟ ʢʦʥʽʯʥʦʶ ʱʽʣʠʥʦʶ: 

ὒ ςρȟψχ ̍ Ƞ̍ Ὑ ρς ̍ Ƞ̍ Ὑ ρτȟχ ̍ Ƞ̍  πȟφ ̍ Ƞ̍  ρȟς ̍ Ȣ̍ 

 


Ὑ Ὑ

Ὑ Ὑ
ÌÎ
Ὑ

Ὑ

Ὑ Ὑ  

Ὑ Ὑ 

 

ς
 


ρςρτȟχ

ρςϽρȟς ρτȟχϽπȟφ
ÌÎ
ρςϽρȟς

ρτȟχϽπȟφ
 

ρςρτȟχ πȟφ ρȟς

ρςϽρȟς ρτȟχϽπȟφϽπȟφϽρȟς

πȟφ ρȟς

ςϽπȟφϽρȟς
πȟπρ 

˗
“Ὑ Ὑ

φὒ

σȟρτϽρς Ͻρȟς ρτȟχ Ͻπȟφ

φϽψȟτϽ πȟπρ
ςτȟφ ̍  ̍

3. ʂʨʫʛʣʠʡ ʢʽʣʴʮʝʚʠʡ  

ὒ ρπωȟχσ ̍ Ƞ̍ Ὠ ςσȟτ ̍ Ƞ̍ Ὠ ςτȟφ ̍ Ȣ̍ 

 

Ὑ
Ὠ

ς

ςσȟτ

ς
ρρȟχ ̍ Ƞ̍ Ὑ

Ὠ

ς

ςτȟφ

ς
ρςȟσ ̍ Ȣ̍ 

ὑ
“Ὑ Ὑ Ὑ Ὑ

ρςϽὒ

σȟρτϽρρȟχ ρςȟσ ρςȟσ ρρȟχ

ρςϽςρ
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 πȟφυς ̍  ̍

4. 120 ʢʨʫʛʣʠʭ ʮʠʣʽʥʜʨʠʯʥʠʭ ʦʪʚʦʨʽʚ: 

ὒ ρφπȟψω ̍ Ƞ̍Ὠ φ ̍ Ȣ̍ 

 

+
ʌÄ

ρςψ,
Ͻρςπ

σȟρτϽφ

ρςψϽςψȟωχυ
Ͻρςπφψȟσψσ  ̍  ̍

5. 140 ʢʨʫʛʣʠʭ ʮʠʣʽʥʜʨʠʯʥʠʭ ʦʪʚʦʨʽʚ: 

ὒ ρτπȟυψ ̍ Ƞ̍Ὠ ρ ̍ Ȣ̍ 

 

+
ʌÄ

ρςψ,
Ͻρςπ

σȟρτϽρ

ρςψϽχȟυ
Ͻρτππȟτυψ  ̍  ̍

6. ʂʦʥʽʯʥʠʡ ʢʽʣʴʮʝʚʠʡ ʟ ʢʦʥʽʯʥʦʶ ʱʽʣʠʥʦʶ: 

ὒ σρȟςτ ̍ Ƞ̍ Ὑ ρπȟυ ̍ Ƞ̍ Ὑ ςχȟχυ ̍ Ƞ̍  υ ̍ Ƞ̍  τȟυ ̍ .̍ 

 


Ὑ Ὑ

Ὑ Ὑ
ÌÎ
Ὑ

Ὑ

Ὑ Ὑ  

Ὑ Ὑ 

 

ς
 


ρπȟυ ςχȟχυ

ρπȟυϽτȟυ ςχȟχυϽυ
ÌÎ
ρπȟυϽτȟυ

ςχȟχυϽυ
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ρπȟυ ςχȟχυυ τȟυ

ρπȟυϽτȟυ ςχȟχυϽυϽυϽτȟυ

υ τȟυ

ςϽυϽτȟυ
πȟπτχς 

˗
“Ὑ Ὑ

φὒ

σȟρτϽρπȟυ Ͻτȟυ ςχȟχυ Ͻυ

φϽρτςϽ πȟπτχς
χȟρττυ ̍  ̍

7. ʂʦʥʽʯʥʠʡ ʢʽʣʴʮʝʚʠʡ ʟ ʢʦʥʽʯʥʦʶ ʱʽʣʠʥʦʶ: 

ὒ τπȟφρ ̍ Ƞ̍ Ὑ ρωȟυ ̍ Ƞ̍ Ὑ ςχȟχυ ̍ Ƞ̍  ςρ ̍ Ƞ̍  τȟυ ̍ Ȣ̍ 


Ὑ Ὑ

Ὑ Ὑ
ÌÎ
Ὑ

Ὑ

Ὑ Ὑ  

Ὑ Ὑ 

 

ς
 


ρωȢυ ςχȟχυ

ρωȢυϽτȟυ ςχȟχυϽςρ
ÌÎ
ρωȟυϽτȟυ

ςχȟχυϽςρ
 

ρωȟυ ςχȟχυςρτȟυ

ρωȟυϽτȟυ ςχȟχυϽςρϽςρϽτȟυ

ςρ τȟυ

ςϽςρϽτȟυ
πȟπςφωω 

˗
“Ὑ Ὑ

φὒ

σȟρτϽρωȟυ Ͻτȟυ ςχȟχυ Ͻςρ

φϽςχȟχωϽ πȟπςφωω
στυȟσχφ ̍  ̍

8. ʈʦʟʨʘʭʦʚʫʻʤʦ ʢʦʝʬʽʮʽʻʥʪ ʛʝʦʤʝʪʨʠʯʥʦʾ ʬʦʨʤʠ ʛʦʣʦʚʢʠ: 

˗̈ ́̄

ρ

ρ
˗

ρ
˗

ρ
˗

ρ
˗

ρ
˗

ρ
˗

ρ
˗

 

ρ

ρ
πȟτυψ

ρ
ρπȟςφ

ρ
ςτȟφ

ρ
πȟφυς

ρ
φψȟσψσ

ρ
χȟρττυ

ρ
στυȟσχφ

πȟςτω ̍  ̍

 

4.2.2. ʈʦʟʨʘʭʫʥʦʢ ʧʝʨʝʧʘʜʫ ʪʠʩʢʫ ʚ ʝʢʩʪʨʫʟʽʡʥʽʡ ʛʦʣʦʚʮʽ 

 ɺ ʢʦʞʥʾ̔ ʜʽʣʷʥʮ ̔ʧʦʩʪʽʡʥʦʾ ʛʝʦʤʝʪʨʽʾ ʚʠʟʥʘʯʘʶʪʴ ʰʚʠʜʢʽʩʪʴ ʟʩʫʚʫ ɔ, ʧʽʩʣʷ ʯʦʛʦ ʟ 

ʛʨʘʬʽʢʘ, ʬʦʨʤʫʣʠ ʯʠ ʪʘʙʣʠʯʥʠʭ ʜʘʥʠʭ ʚʠʟʥʘʯʘʶʪʴ ʚ'ʷʟʢʽʩʪʴ ‘. 
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Ўὖ
ὗϽ‘

ὑ
 

ʄʘʪʝʨʽʘʣ: ʇɽɺʊ; ὸ ρυπЈȠ ‘ τπσπϽ ȟ . 

1. 140 ʢʨʫʛʣʠʭ ʮʠʣʽʥʜʨʠʯʥʠʭ ʦʪʚʦʨʽʚ: 

Ὠ ρ ̍ ȟ̍ὑ πȟτυψ ̍ .̍ 


σςὗ

“Ὠ
Ͻ
ρ

ρςπ

σςϽφςςςȢστ

σȟρτϽρ
Ͻ
ρ

ρςπ
υςψȢτ ὧ  

‘ τπσπϽ ȟ τπσπϽυςψȢτ ȟ ρτσȢττφ ̃ Ͻ́̒ 

Ў̋
ὗϽ‘

ὑ

φςςςȢστϽρτσȢττφ

πȢτυψ
ρȢωτω ̇˜ ́

2. ʂʦʥʽʯʥʠʡ ʢʽʣʴʮʝʚʠʡ ʟ ʢʦʥʽʯʥʦʶ ʱʽʣʠʥʦʶ: 

Ὑ χσȟυ ̍ Ƞ̍ Ὑ χυȟχυ ̍ Ƞ̍  φ ̍ Ƞ̍  ρȟυ ̍ Ƞ̍ ὑ ρρȟσυ ̍ Ȣ̍ 


ςςȟσςὗ

“Ὑ Ὑ  

ςςȟσςϽφςςςȟστ

σȟρτϽχσȟυ χυȟχυφ ρȟυ
υȟςφψ ̒  

‘ τπσπϽ ȟ τπσπϽυȟςφψ ȟ ρφφτȟωρ ʇʘʩ 

Ў̋
ὗϽ‘

ὑ

φςςςȟστϽρφφτȟωρ

ρρȟσυ
πȟωρσ ̇˜ ́

3. ʂʦʥʽʯʥʠʡ ʢʽʣʴʮʝʚʠʡ ʟ ʢʦʥʽʯʥʦʶ ʱʽʣʠʥʦʶ: 

Ὑ φπ ̍ Ƞ̍ Ὑ χσȟυ ̍ Ƞ̍  σ ̍ Ƞ̍  φ ̍ Ƞ̍ ὑ υχȟω ̍ Ȣ̍ 


ςςȟσςὗ

“Ὑ Ὑ  

ςςȟσςϽφςςςȟστ

σȟρτϽφπχσȟυ σ φ
τȟπω ̒  

‘ τπσπϽ ȟ τπσπϽτȟπω ȟ ρωπτȟψψσ ʇʘʩ 

Ў̋
ὗϽ‘

ὑ

φςςςȟστϽρωπτȟψψσ

υχȟω
πȟςπυ ̇˜ ́

4. ʂʨʫʛʣʠʡ ʢʽʣʴʮʝʚʠʡ:  

Ὑ υψȟυ ̍ Ƞ̍ Ὑ φρȟυ ̍ Ƞ̍ ὑ ρȟωωτ ̍ Ȣ̍ 


υȟυψὗ

“Ὑ Ὑ Ὑ Ὑ

υȟυψϽφςςςȟστ

σȟρτϽυψȟυ φρȟυ φρȟυ υψȟυ
 

ρπȟςσψυ ̒  

‘ τπσπϽ ȟ τπσπϽρπȟςσψυ ȟ ρρφωȟρςρ ̃ Ͻ́̒  
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Ў̋
ὗϽ‘

ὑ

φςςςȟστϽρρφωȟρςρ

ρȟωωτ
σȟφτψ ̇˜ ́

5. 1 ʢʨʫʛʣʠʭ ʮʠʣʽʥʜʨʠʯʥʠʭ ʦʪʚʦʨʽʚ: 

Ὠ σπ ̍ Ƞ̍ ὑ ρσχȟωψω ̍ Ȣ̍ 


σςὗ

“Ὠ
Ͻ
ρ

ρςπ

σςϽφςςςȟστ

σȟρτϽσπ
Ͻ
ρ

ρςπ
πȟπρωφ ὧ  

‘ τπσπϽ ȟ τπσπϽπȟπρωφȟ σςφτυȟφ ̃ Ͻ́̒ 

Ў̋
ὗϽ‘

ὑ

φςςςȟστϽσςφτυȟφ

ρσχȟωψω
ρȟτχς ̇˜ ́

6. ʂʦʥʽʯʥʠʡ ʢʽʣʴʮʝʚʠʡ ʟ ʢʦʥʽʯʥʦʶ ʱʽʣʠʥʦʶ: 

Ὑ ρπȟυ ̍ Ƞ̍ Ὑ ςχȟχυ ̍ Ƞ̍  υ ̍ Ƞ̍  τȟυ ̍ Ƞ̍ ὑ χȟρττυ ̍ Ȣ̍ 


ςςȟσςὗ

“Ὑ Ὑ  

ςςȟσςϽφςςςȟστ

σȟρτϽρπȟυ ςχȟχυυ τȟυ
ρςȟψρσ ̒  

‘ τπσπϽ ȟ τπσπϽρςȟψρσȟ ρπσχȟφρς ̃ Ͻ́̒ 

Ў̋
ὗϽ‘

ὑ

φςςςȟστϽρπσχȟφρς 

χȟρττυ
πȟωπτ ̇ ˜́ 

7. ʂʦʥʽʯʥʠʡ ʢʽʣʴʮʝʚʠʡ ʟ ʢʦʥʽʯʥʦʶ ʱʽʣʠʥʦʶ: 

Ὑ ρωȟυ ̍ Ƞ̍ Ὑ ςχȟχυ ̍ Ƞ̍  ςρ ̍ Ƞ̍  τȟυ ̍ Ƞ̍ ὑ στυȟσχφ ̍ Ȣ̍ 


ςςȟσςὗ

“Ὑ Ὑ  

ςςȟσςϽφςςςȟστ

σȟρτϽρωȟυ ςχȟχυςρτȟυ
ρȟτσωφ ̒  

‘ τπσπϽ ȟ τπσπϽρȟτσωφȟ σσρωȟψφ  ̃ Ͻ́̒ 

Ў̋
ὗϽ‘

ὑ

φςςςȢστϽσσρωȢψφ 

στυȢσχφ
πȢπυωψ ̇˜ ́

ɿʘʛʘʣʴʥʠʡ ʧʝʨʝʧʘʜ ʪʠʩʢʫ ʚ ʛʦʣʦʚʮʽ ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 

Ў̋ ВЎ̨̋ ρȟωτωπȟωρσπȟςπυσȟφτψρȟτχςπȟωπτπȟπυωψ 

ωȟρυπψ ̇̐ ́
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4.3.ʊɽʇʃʆɺʀʁ ʈʆɿʈɸʍʋʅʆʂ 

ɺʠʟʥʘʯʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʪʝʧʣʘ, ʷʢʫ ʥʝʦʙʭʽʜʥʦ ʧʽʜʚʝʩʪʠ ʝʣʝʢʪʨʦʥʘʛʨʽʚʘʯʘʤʠ. 

ɼʘʥʦ: 

ʇʦʪʫʞʥʽʩʪʴ ʝʣʝʢʪʨʦʜʚʠʛʫʥʘ ὔ ρωȟτυ ̋ˏ̓, 

ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ  ʧʣʘʩʪʠʬʽʢʦʚʘʥʦʛʦ ʇɽɺʊ Ὃ̇ ρχȟψς ̋ Ⱦ̄̄ ̏̅, 

ʂ.ʂ.ɼ. ʝʣʝʢʪʨʦʜʚʠʛʫʥʘ – πȟψ, 

ʊʝʤʧʝʨʘʪʫʨʘ ʤʘʪʝʨʽʘʣʫ ʚ ʢʽʥʮʽ Ὕ̠ ρυπЈὅ, 

ʊʝʤʧʝʨʘʪʫʨʘ ʥʘ ʧʦʚʝʨʭʥʽ ʢʦʞʫʭʘ Ὕ̋̏̇ τυЈὅ, 

ʊʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ Ὕˏ ςπЈὅ, 

ʊʝʤʧʝʨʘʪʫʨʘ ʤʘʪʝʨʽʘʣʫ ʥʘ ʧʦʯʘʪʢʫ Ὕ̃ ςπЈὅ, 

ɼʦʚʞʠʥʘ ʪʝʧʣʦʦʙʤʽʥʥʦʾ ʧʦʚʝʨʭʥʽ ὒ πȟψσ ̍, 

ʂ.ʂ.ɼ. ʧʨʠʚʦʜʫ ʧʨʝʩʘ – πȟφ, 

  

1) ʊʝʧʣʦʚʠʡ ʙʘʣʘʥʩ ʧʨʝʩʘ: 

ὗ ὗ Ὃ̇ Ͻὅ̇ Ὕ̠ Ὕ̃ ὗ̃ ̓ ̑

ʜʝ QN ï ʢʽʣɹʢʽʩʪʴ ʪʝʧʣʘ, ʱʦ ʚʠʜʽʣʷʻʪʴʩʷ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʪʫʞʥʦʩʪʽ: 

ὗ ὔϽ–Ͻ– ρωȟτυϽπȟφϽπȟψ ωȟσσφ ˏ  ̓

2) ╠̃ ̓̑ ï ʚʪʨʘʪʠ ʪʝʧʣʘ: 

ὗ̃ ̓̑ ὗ̠ ὗ̃ ̉̐̑ 

ʜʝ ὗ̠  ï ʚʪʨʘʪʠ ʪʝʧʣʘ ʢʦʥʚʝʢʮʽʻʶ: 

ὗ  ϽὊϽὝ̋̏̇ Ὕˏ  

ʜʝ F ï ʧʣʦʱʘ ʪʝʧʣʦʦʙʤʽʥʥʦʾ ʧʦʚʝʨʭʥʽ ʢʦʞʫʭʘ: 

Ὂ ὄϽὒ πȟςσϽπȢψσ πȟρωρ ̍  

 ï ʢʦʝʬʽʮʽʻʥʪ ʪʝʧʣʦʚʽʜʜʘʯʽ ʚ ʦʪʦʯʫʶʯʝ ʩʝʨʝʜʦʚʠʱʝ ʚʽʜ ʩʪʽʥʢʠ ʢʦʨʧʫʩʘ, 

ʚʠʟʥʘʯʝʥʠʡ ʟʘ ʬʦʨʤʫʣʦʶ: 


ὔόϽ‗

ὄ
 

ʜʝ Nu ï ʢʨʠʪʝʨʽʡ ʅʫʩʩʝʣʴʪʘ, 

ɚM ï ʢʦʝʬʽʮʽʻʥʪ ʪʝʧʣʦʧʨʦʚʽʜʥʦʩʪʽ, 
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ʂʨʠʪʝʨʽʡ ʅʫʩʩʝʣʴʪʘ ʚʠʟʥʘʯʘʶʪʴ ʟʘ ʬʦʨʤʫʣʦʶ: 

 ὔό ὅϽὋὶϽ0Ò  

ʜʝ Ὃὶ ï ʢʨʠʪʝʨʽʡ ɻʨʘʩʛʦʬʘ, ʷʢʠʡ ʚʠʟʥʘʯʝʥʠʡ ʟʘ ʬʦʨʤʫʣʦʶ: 

Ὃὶ
Ͻὄ ϽὫϽЎὝ

’ 
 

ʈʦʟʨʘʭʫʥʢʦʚʘ ʪʝʤʧʝʨʘʪʫʨʘ: 

Ὕ
Ὕ̋̏̇ Ὕ

ς

τυςπ

ς
σςȟυ ὅ  

ɿʥʘʡʜʝʤʦ ʟʥʘʯʝʥʥʷ ʪʝʧʣʦʬʽʟʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ  ̔ ʢʨʠʪʝʨʽʾʚ ʧʦʜʽʙʥʦʩʪʽ ʧʨʠ 

ʨʦʟʨʘʭʫʥʢʦʚʽʡ ʪʝʤʧʝʨʘʪʫʨʽ: 

‗̍ ςȟφωϽρπ 
ˏ̓

̍Ͻ̠
̨̨̗̤̋̏̆̎̓̕ ̨̨̓̆̐̌̏̐̑̏̃̅̎̏̒̓ 

’̍ ρψȟωυϽρπ 
̍

̒
̨̨̗̤̋̏̆̎̓̕ ̨̘̩̋̎̆̍́̓̉̎̏ ̃ᴂ̠ ̨̈̋̏̒̓ 

ὖὶ πȟχ ̨̋̑̉̓̆̑̊ ̠̃̑́̎̅̌ 

ɿʘ ʬʦʨʤʫʣʦʶ ʟʥʘʭʦʜʠʤʦ ʢʨʠʪʝʨʽʡ ɻʨʘʩʛʦʬʘ: 

Ὃὶ
Ͻὄ ϽὫϽЎὝ

’̍

ρ

ςχσσςȟυ
Ͻ
πȟςσϽωȟψ

ρψȟωυ Ͻρπ
Ͻτυςπ ςχȟρχϽρπ 

ɼʦʙʫʪʦʢ ὋὶϽ0Ò: 

ὋὶϽὖὶ ςχȟρχϽρπϽπȟχ ρωȟπςϽρπ 

ʂʨʠʪʝʨʽʡ ʅʫʩʩʝʣʴʪʘ ʟʥʘʭʦʜʠʤʦ ʟʘ ʬʦʨʤʫʣʦʶ: 

ὔό ὅϽὋὶϽ0Ò πȟυτϽρωȟπςϽρπ συȟφφ 

ʂʦʝʬʽʮʽʻʥʪ ʪʝʧʣʦʚʽʜʜʘʯʽ ʚʽʜ ʩʪʽʥʢʠ ʢʦʨʧʫʩʘ ʚ ʦʪʦʯʫʶʯʝ ʩʝʨʝʜʦʚʠʱʝ, ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʟʘ ʬʦʨʤʫʣʦʶ:  


ὔόϽ‗

ὄ

συȟφφϽςȟφωϽρπ

πȟςσ
τȟρχ 

ˏ̓

̍ Ͻ̠
 

ɺʪʨʘʪʠ ʪʝʧʣʘ ʚ ʦʪʦʯʫʶʯʝ ʩʝʨʝʜʦʚʠʱʝ ʚʠʟʥʘʯʘʶʪʴ ʢʦʥʚʝʢʮʽʻʶ ʟʘ ʬʦʨʤʫʣʦʶ: 

ὗ  ϽὊϽὝ̋̏̇ Ὕˏ τȟρχϽπȟρωρϽτυςπ ρωȢωρς ˏ  ̓

ɺʪʨʘʪʠ ʪʝʧʣʘ ʚ ʦʪʦʯʫʶʯʝ ʩʝʨʝʜʦʚʠʱʝ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷʤ: 
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ὗ̃ ̉̐̑υȟφχϽ‐ϽὊϽ
Ὕ

ρππ

Ὕ

ρππ
υȟφχϽπȟφϽπȟρωρϽ 

Ͻ
σπφȟυ

ρππ

ςωσ

ρππ
ωȢτυτ ˏ  ̓

ʜʝ ɽ = 0,6 ï ʩʪʝʧʽʥʴ ʯʦʨʥʦʪʠ ʤʘʪʝʨʽʘʣʫ ʢʦʞʫʭʘ,  

T1 = 306,5 ʂ ï ʘʙʩʦʣʶʪʥʘ ʪʝʤʧʝʨʘʪʫʨʘ,  

T2 = 293 ʂ ï ʘʙʩʦʣʶʪʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʩʝʨʝʜʦʚʠʱʘ. 

ɺʪʨʘʪʠ ʪʝʧʣʦʪʠ ʚ ʦʪʦʯʫʶʯʝ ʩʝʨʝʜʦʚʠʱʝ ʚʠʟʥʘʯʘʻʤʦ ʟʘ ʬʦʨʤʫʣʦʶ: 

ὗ̃ ̓̑ ὗ̠ ὗ̃ ̉̐̑ρωȟωρςωȟτυτςωȟσφφ ˏ  ̓

ʂʽʣʴʢʽʩʪʴ ʪʝʧʣʘ, ʷʢʝ ʧʽʜʚʦʜʠʪʴʩʷ ʜʦ ʢʦʨʧʫʩʫ ʝʣʝʢʪʨʦʥʘʛʨʽʚʘʯʘʤʠ: 

ὗ Ὃ̇ Ͻὅ̇ Ὕ̠ Ὕ̃ ὗ̃ ̓̑ὗ ςρȟπφϽφȟπτφϽρυπςπ  

ςωȟσφφρςȟυρ ρφȟυφω ̋ˏ̓ 

ʑʦʙ ʟʘʙʝʟʧʝʯʠʪʠ ʥʘʛʨʽʚʘʥʥʷ ʤʘʪʝʨʽʘʣʫ ʜʦ ʟʘʜʘʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ  ̔ʢʦʤʧʝʥʩʘʮʽʾ 

ʚʪʨʘʪʠ ʪʝʧʣʘ ʚ ʧʨʝʩʽ ʚ ʦʪʦʯʫʶʯʝ ʩʝʨʝʜʦʚʠʱʝ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ 4 ʽʥʜʫʢʮʽʡʥʠʭ 

ʥʘʛʨʽʚʥʠʢʽʚ ʪʠʧʫ IOT ï 50 ʧʦʪʫʞʥʽʩʪʶ 5 ʢɺʪ. 

 

4.4 ʈʆɿʈɸʍʋʅʆʂ ʏɽʈɺ`ʗʂɸ ʅɸ ʉʊʀʉʂ 

ʄʝʪʘ ʨʦʟʨʘʭʫʥʢʫ: ʚʠʟʥʘʯʝʥʥʷ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʯʝʨʚËʷʢʘ.  

ʅʘ ʯʝʨʚôʷʢ ʜʽʶʪʴ ʪʘʢʽ ʬʘʢʪʦʨʠ:  

½ ʦʙʝʨʪʘʣʴʥʠʡ ʤʦʤʝʥʪ ʄʦʙ.  

½ ʦʩʴʦʚʝ ʟʫʩʠʣʣʷ ʈʦʩ.;  

½ ʨʽʚʥʦʤʽʨʥʦ ʨʦʟʧʦʜʽʣʝʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʽʜ ʚʣʘʩʥʦʾ ʚʘʛʠ q;  

ʉʭʝʤʘ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʯʝʨʚôʷʢ ʪʘ ʝʧʶʨʠ ʥʘʧʨʫʞʝʥʴ ʟʦʙʨʘʞʝʥʽ ʥʘ ʨʠʩʫʥʢʫ 4.1.  

ʈʦʟʨʘʭʫʻʤʦ ʢʨʫʪʥʠʡ ʤʦʤʝʥʪ:  

ὓ̋ ̑

ωυυπϽὔ

ὲ

ωυυπϽρυȟυφ

ρςπ
ρρωσ ὌϽ̍  

ʜʝ ὔ ρυȟυφ ïʧʦʪʫʞʥʽʩʪʴ, ʷʢʘ ʩʧʦʞʠʚʘʻʪʴʩʷ ʯʝʨʚôʷʢʦʤ, ʢɺʪ;  

ὲ ρςπ ï ʰʚʠʜʢʽʩʪʴ ʦʙʝʨʪʘʥʥʷ, ʦʙ/ʭʚ.  

ɺʩ̔ʴʦʚʝ ʟʫʩʠʣʣʷ: 
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ὖ̏̒
ςϽὓ̋ ̑

Ὀ

ςϽρȟρωσϽρπ

πȟπσφ
φφȟςχ ̋  ̊

ʜʝ Ὀ πȟπσφ ï ʟʦʚʥʽʰʥʽʡ ʜʽʘʤʝʪʨ ʯʝʨʚôʷʢʘ, ʤ. 

‰ ρφȟυЈ ï ʢʫʪ ʧʽʜʡʦʤʫ ʥʘʨʽʟʢʠ.  

ʈʦʟʧʦʜʽʣʝʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʽʜ ʚʣʘʩʥʦʾ ʚʘʛʠ: 

ή
ωȟψρϽὋ

ὰ

ωȟψρϽψȟτχ

ρȟπψ
χφȟωυ ̊Ⱦ̍  

ὰ̑ ρȟπψ ï ʜʦʚʞʠʥʘ ʨʦʙʦʯʦʾ ʯʘʩʪʠʥʠ, ʤ. 

Ὃ
“ϽὈ

τ
Ͻ”Ͻὰ

σȟρτϽπȟπσφϽχχρπϽρȟπψ

τ
ψȟτχ 

ὓ
ρ

ς
ϽήϽὰ

ρ

ς
ϽχφȢωυϽρȟπψ ττȢψψ Ὄ ̍ 

ὡ  ï ʦʩʴʦʚʠʡ ʤʦʤʝʥʪ ʦʧʦʨʫ: 

ὡ
“ϽὨϽρ 

σς

σȟρτϽπȟπσφϽρ π

σς
πȟτυϽρπ  

 

 

ʈʠʩʫʥʦʢ 4.2 ï ʈʦʟʨʘʭʫʥʦʢ ʥʘ ʩʪʠʩʢ ʯʝʨʚôʷʢʘ 
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ʉʪʠʩʢʥʝ ʥʘʧʨʫʞʝʥʥʷ: 

„̒ ̓

˝̏ ̒

Ὂ

ὓ

ὡ

φφȢςχϽρπ

ρȟπρχϽρπ

ττȟψψ

πȟτυϽρπ
χυȟρσ ̇˜ ́

 

ʜʝ Ὂ ï ʧʣʦʱʘ ʥʝʙʝʟʧʝʯʥʦʛʦ ʧʝʨʝʨʽʟʫ: 

Ὂ
“ϽὨ

τ
ρ 

σȟρτϽπȟπσφ

τ
ρ π ρȢπρχϽρπ ̍  

 π 

d0 ïʜʽʘʤʝʪʨ ʦʩʝʨʜʷ ʚ ʟʦʥʽ ʟʘʚʘʥʪʘʞʝʥʥʷ; 

ʅʘʧʨʫʞʝʥʥʷ ʜʦʪʠʯʥʝ: 

†
ὓ̋ ̑

ὡ

ρρωσϽρπ

πȟωρϽρπ 
ρσρ ̇˜ ́

ʜʝ ὡ  ïʤʦʤʝʥʪ ʦʧʦʨʫ ʧʦʣʷʨʥʠʡ: 

ὡ
“ϽὨ ρ 

ρφ

σȟρτϽπȟπσφρ π

ρφ
πȟωρϽρπ ̍  

ɽʢʚʽʚʘʣʝʥʪʥ ̔ʥʘʧʨʫʞʝʥʥʷ ʟʘ ʪʨʝʪʴʦʶ ʪʝʦʨʽʻʶ ʤʽʮʥʦʩʪʽ: 

„̆ ̋̃ „̒ ̓ τϽ† χυȟρσ τϽρσρ ςχςȟυυ ̇˜ ́

ʂʦʝʬʽʮʽʻʥʪ ʟʘʧʘʩʫ ʤʘʻ ʧʝʨʝʚʠʱʫʚʘʪʠ ʜʦʧʫʩʪʠʤʝ ʟʥʘʯʝʥʥʷ: 

ὲ
„

„̤ ̋̃
ὲ 

ʄʘʪʝʨʽʘʣ ʜʝʪʘʣʽ ʩʪʘʣʴ 38ʍ2ʄʖɸ ʜʣʷ ʷʢʦʾ ůt=880 ʄʇʘ 

ɼʦʧʫʩʪʠʤʦʛʦ ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʟʘʧʘʩʫ ʟʘʟʚʠʯʘʡ 1,6...2: 

ὲ
ψψπ

ςχςȟυυ
σȟςςψ 

 

4.5. ʈʆɿʈɸʍʋʅʆʂ ʏɽʈɺôʗʂɸ ʅɸ ʂʈʋʏɽʅʅʗ 

ʇʝʨʝʚʽʨʠʤʦ ʥʘʡʙʽʣʴʰ ʩʣʘʙʢʠʡ ʧʝʨʝʨʽʟ ʥʘ ʢʨʫʯʝʥʥʷ: 

ὔ
ʐ

ʐϽ
Ë
ɼϽʀ

ʊ

ςυςϽρπ

ρψȟυςϽρπ
ρȟω

πȟωϽπȟυω
πȟπυ

σȟχυ 

ʜʝ ʐ ςυςϽρπ ï ʤʝʞʘ ʚʪʦʤʠ ʤʝʪʘʣʫ ʧʨʠ ʢʨʫʯʝʥʥʽ ʜʣʷ ʩʪʘʣʽ 38ʍ2ʄʖɸ, ʇʘ;  
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ɼ πȟω ïʢʦʝʬʽʮʽʻʥʪ ʩʪʘʥʫ ʧʦʚʝʨʭʥʽ; 

Ë ρȟω ï ʝʬʝʢʪʠʚʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʢʦʥʮʝʥʪʨʘʮʽʾ ʥʘʧʨʫʞʝʥʴ; 

ʀ πȟυω ï ʢʦʝʬʽʮʽʻʥʪ, ʚʨʘʭʦʚʫʻ ʚʧʣʠʚ ʟʤʽʥʥʦʾ ʩʢʣʘʜʦʚʦʾ ʥʘʧʨʫʞʝʥʥʷ; 

z πȟπυ ï ʢʦʝʬʽʮʽʻʥʪ ʱʦ ʚʨʘʭʦʚʫʻ ʚʧʣʠʚ ʧʦʩʪʽʡʥʦʾ ʩʢʣʘʜʦʚʦʾ ʥʘʧʨʫʞʝʥʥʷ. 

ʈʦʟʨʘʭʫʥʦʢ ʥʘʧʨʫʞʝʥʥʷ ʢʨʫʯʝʥʥʷ: 

ʐ
˙̋ ̑

ςϽὡ

ρȟρωσϽρπ

ςϽσȟςςϽρπ
ρψȟυς ̇˜ ́

ʜʝ ὡ  ï ʤʦʤʝʥʪ ʦʧʦʨʫ ʢʨʫʯʝʥʥʶ ʧʝʨʝʨʽʟʫ ʯʝʨʚôʷʢʘ ʟ̔ ʚʨʘʭʫʚʘʥʥʷʤ ʞʦʨʩʪʢʦʩʪʽ 

ʚʠʪʢʽʚ  

ὡ ςϽ
Ὅ

Ὑ
ςϽ
ωȟςχψϽρπ

πȟπυχυ
σȢςςϽρπ ̍  

Ὅ ωȟςχψϽρπï ʧʦʣʷʨʥʠʡ ʤʦʤʝʥʪ ʽʥʝʨʮʽʾ ʧʝʨʝʪʠʥʫ ʯʝʨʚôʷʢʘ; 

Ὑ πȟπυχυ ï ʨʘʜʽʫʩ ʩʝʨʜʝʯʥʠʢʘ ʯʝʨʚôʷʢʘ.  

ɿʘʧʘʩ ʤʽʮʥʦʩʪʽ ʣʝʞʠʪʴ ʚ ʤʝʞʘʭ: ὔ Ó 3é5 

ʇʽʜʩʪʘʚʠʚʰʠ ʚʩʽ ʟʥʘʯʝʥʥʷ ʚ ʬʦʨʤʫʣʫ, ʦʪʨʠʤʫʻʤʦ ʟʘʧʘʩ ʤʽʮʥʦʩʪʽ ὔ σȟχυ, ʱʦ 

ʟʘʜʦʚʦʣʴʥʷʻ ʫʤʦʚʠ.  

 

4.6. ʈʆɿʈɸʍʋʅʆʂ ʏɽʈɺôʗʂɸ ʅɸ ɺʀʊʈʀɺɸʃɯʉʊʔ 

ʆʩʢʽʣʴʢʠ ʯʝʨʚôʷʢ ʚʠʪʨʠʤʘ̒  ʟʛʠʥʘʣʴʥʠʡ ʤʦʤʝʥʪ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʽʜ ʮʠʢʣʽʯʥʦʾ ʜʽʾ 

ʚʣʘʩʥʦʾ ʚʘʛʠ, ʜʦʮʽʣʴʥʦ ʡʦʛʦ ʧʝʨʝʚʽʨʠʪʠ ʥʘ ʚʠʪʨʠʚʘʣʽʩʪʴ.  

ʈʦʟʨʘʭʫʚʘʥʥʷ ʢʦʝʬʽʮʽʻʥʪʫ ʟʘʧʘʩʫ ʤʽʮʥʦʩʪʽ ʧʽʜ ʯʘʩ ʮʠʢʣʽʯʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ 

ὲ̗
Ὧ Ͻ ʕ

πȟτϽωππ

τȟφτσϽωȟωχσπȟςυϽπ
χȟχχ 

ʜʝ πȟτϽ  ̃ ï ʜʦʧʫʩʪʠʤʝ ʥʘʧʨʫʞʝʥʥʷ ʧʽʜ ʯʘʩ ʮʠʢʣʽʯʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ 

( =̃800...1200 ʄʇʘ); 

-ʘʤʧʣʽʪʫʜʘ ʟʤʽʥʝʥʥʷʥʥʷ ʥʘʧʨʫʞʝʥʴ, ʫ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʚʦʥʠ ʟʤʽʥʶʶʪʴʩʷ ʚʽʜ 

+  Ò Ò ī   

ʜʝ  -ʥʘʡʙʽʣʴʰʽ ʥʘʧʨʫʞʝʥʥʷ ʚʽʜ ʜʽʾ ʟʛʠʥʘʣʴʥʦʛʦ ʤʦʤʝʥʪʫ. 
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ὓ

ὡ

ττȟψψ

πȟτυϽρπ
ωȟωχσ ̇˜ ́

sʩ = 0 ï ʩʝʨʝʜʥʻ ʥʘʧʨʫʞʝʥʥʷ ʮʠʢʣʫ, ʦʩʢʽʣʴʢʠ ʮʠʢʣ ʩʠʤʝʪʨʠʯʥʠʡ;  

ʕ = 0,25; Ὧ  ï ʢʦʝʬʽʮʽʻʥʪ ʢʦʥʮʝʥʪʨʘʮʽʾ ʥʘʧʨʫʞʝʥʴ, ʷʢʠʡ ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʟʘ 

ʬʦʨʤʫʣʦʶ: 

Ὧ  
Ὧ

ɼϽʀ

ρȟωυ

ρϽπȟτς
τȟφτσ 

ʜʝ Ὧ =1,9..2 ï ʢʦʝʬʽʮʽʻʥʪ ʢʦʥʮʝʥʪʨʘʮʽʾ ʥʘʧʨʫʞʝʥʴ; 

b ï ʢʦʝʬʽʮʽʻʥʪ, ʱʦ ʚʨʘʭʦʚʫʻ ʷʢʽʩʪʴ ʧʦʚʝʨʭʥʽ ʜʝʪʘʣʽ (ʜʣʷ ʧʦʣʽʨʦʚʘʥʦʾ ʜʝʪʘʣʽ  

b =1), e = 0,42- ʢʦʝʬʽʮʽʻʥʪ, ʷʢʠʡ ʚʨʘʭʦʚʫʻ ʨʦʟʤʽʨ ʧʝʨʝʨʽʟʫ ʜʝʪʘʣʽ ʪʘ ʦʙʠʨʘʻʪʴʩʷ ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʜʽʘʤʝʪʨʘ ʟ ʪʘʙʣʠʮʴ. 

ɺʩʽ ʫʤʦʚʠ ʱʦ  ʨʦʟʨʘʭʦʚʫʚʘʣʠʩʴ ʚʠʢʦʥʫʶʪʴʩʷ. 
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5. ɼʦʮʽʣʴʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘ ʨʦʟʨʦʙʢʠ ʝʢʩʪʨʫʟʽʡʥʦʛʦ ʘʛʨʝʛʘʪʫ 

5.1 ʄʦʥʪʘʞ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʷ. 

 5.1.1 ʂʨʝʩʣʝʥʥʷ ʟʘʛʘʣʴʥʦʛʦ ʚʠʜʫ ʤʘʰʠʥʠ 

 


