
 

ʄɯʅɯʉʊɽʈʉʊɺʆ ʆʉɺɯʊʀ ɯ ʅɸʋʂʀ ʋʂʈɸɰʅʀ 

ʅɸʎɯʆʅɸʃʔʅʀʁ  ʋʅɯɺɽʈʉʀʊɽʊ ʍɸʈʏʆɺʀʍ ʊɽʍʅʆʃʆɻɯʁ 

 

ɯʥʩʪʠʪʫʪ (ʬʘʢʫʣʴʪʝʪ)   ʙʽʦʪʝʭʥʦʣʦʛʽʾ ʪʘ ʝʢʦʣʦʛʽʯʥʦʛʦ ʢʦʥʪʨʦʣʶ  . 

ʂʘʬʝʜʨʘ   ʙʽʦʪʝʭʥʦʣʦʛʽʾ ʽ ʤʽʢʨʦʙʽʦʣʦʛʽʾ  .   
 

çɼʦ ʟʘʭʠʩʪʫ ʚ ɽʂè çɼʦ ʟʘʭʠʩʪʫ ʜʦʧʫʱʝʥʦè 

ɼʠʨʝʢʪʦʨ ʽʥʩʪʠʪʫʪʫ (ʜʝʢʘʥ ʬʘʢʫʣʴʪʝʪʫ)  ɿʘʚʽʜʫʚʘʯ ʢʘʬʝʜʨʠ 

______                     ɻʨʝʛʽʨʯʘʢ ʅ.ʄ.           

(ʧʽʜʧʠʩ)                                     (ʧʨʽʟʚʠʱʝ ʪʘ ʽʥʽʮʽʘʣʠ) 

______                ʇʠʨʦʛ ʊ.ʇ.   .   
     (ʧʽʜʧʠʩ)                        (ʧʨʽʟʚʠʱʝ ʪʘ ʽʥʽʮʽʘʣʠ) 

ç___è _______________ 2020 ʨ. 

 

ç___è _______________ 2020 ʨ. 

 
 

ʂɺɸʃɯʌɯʂɸʎɯʁʅɸ ʈʆɹʆʊɸ 

ʅɸ ɿɼʆɹʋʊʊʗ ʆʉɺɯʊʅʔʆɻʆ ʉʊʋʇɽʅʗ ɹɸʂɸʃɸɺʈɸ 
 

ʟi ʩʧʝʮʽʘʣʴʥʦʩʪʽ                 162 çɹʽʦʪʝʭʥʦʣʦʛʽʾ ʪʘ ʙʽʦʽʥʞʝʥʝʨʽʷè                                       . 
 (ʢʦʜ ʪʘ ʥʘʟʚʘ ʩʧʝʮʽʘʣʴʥʦʩʪʽ) 

ʦʩʚʽʪʥʴʦ-ʧʨʦʬʝʩʽʡʥʦʾ ʧʨʦʛʨʘʤʠ              çɹʽʦʪʝʭʥʦʣʦʛʽʷè                                            . 

______________________________________________________________________ 

ʥʘ ʪʝʤʫ:_ ʆʜʝʨʞʘʥʥʷ ʤʽʮʝʣʽʘʣʴʥʦʾ ʤʘʩʠ Agaricus bisporus ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ 

ʧʨʦʤʠʩʣʦʚʦʤʫ ʚʠʨʦʱʫʚʘʥʥʽ ʛʨʠʙʽʚ                                                                                   

 

ɺʠʢʦʥʘʚ: ʟʜʦʙʫʚʘʯ     IV    ʢʫʨʩʫ, ʛʨʫʧʠ       1     .                  

          ɹʦʥʜʘʨʫʢ ʉʚʽʪʣʘʥʘ ɺʦʣʦʜʠʤʠʨʽʚʥʘ                                                        .  
                                                                      (ʧʨʽʟʚʠʱʝ, ʽʤô,̫ ʧʦ ʙʘʪʴʢʦʚʽ ʧʦʚʥʽʩʪʶ)                                                                        (ʧʽʜʧʠʩ) 

 

ʂʝʨʽʚʥʠʢ            ʂʨʘʩʽʥʴʢʦ ɺʽʢʪʦʨʽʷ ʆʣʝʛʽʚʥʘ                                                . 
                                       (ʧʨʽʟʚʠʱʝ , ʽʤô̫  ʪʘ ʧʦ ʙʘʪʴʢʦʚʽ ʧʦʚʥʽʩʪʶ)               (ʧʽʜʧʠʩ) 

 

 

ʂʦʥʩʫʣʴʪʘʥʪʠ         ʂʣʠʤʝʥʢʦ ʆ.ʄ.         ________________ 
         (ʧʨʽʟʚʠʱʝ ʪʘ ʽʥʽʮʽʘʣʠ)                 (ʧʽʜʧʠʩ) 

                         ___ ɸʣʴ-ʄʘʘʣʽ ɻ.ɸ.____        ________________ 
                  (ʧʨʽʟʚʠʱʝ ʪʘ ʽʥʽʮʽʘʣʠ)                                               (ʧʽʜʧʠʩ)        

ʈʝʮʝʥʟʝʥʪ        ___ʃʦʤʙʝʨʛ ʄ.ʃ. _____        ________________ 
(ʧʨʽʟʚʠʱʝ ʪʘ ʽʥʽʮʽʘʣʠ)                                              (ʧʽʜʧʠʩ)                                                              

 

  ɿʘʩʚʽʜʯʫʶ, ʱʦ ʚ ʮʽʡ ʢʚʘʣʽʬʽʢʘʮʽʡʥʽʡ 

ʨʦʙʦʪʽ ʥʝʤʘʻ ʟʘʧʦʟʠʯʝʥʴ ʽʟ ʧʨʘʮʴ 

ʽʥʰʠʭ ʘʚʪʦʨʽʚ ʙʝʟ ʚʽʜʧʦʚʽʜʥʠʭ  

ʧʦʩʠʣʘʥʴ.  

  ɿʜʦʙʫʚʘʯ____________________ 
                                                      (ʧʽʜʧʠʩ) 

 

ʂʠʾʚ ï 2020 ʨ.    



 

ʅɸʎɯʆʅɸʃʔʅʀʁ ʋʅɯɺɽʈʉʀʊɽʊ ʍɸʈʏʆɺʀʍ ʊɽʍʅʆʃʆɻɯʁ 

 

ɯʥʩʪʠʪʫʪ (ʬʘʢʫʣʴʪʝʪ)        ʙʽʦʪʝʭʥʦʣʦʛʽʾ ʪʘ ʝʢʦʣʦʛʽʯʥʦʛʦ ʢʦʥʪʨʦʣʶ                                 . 

ʂʘʬʝʜʨʘ         ʙʽʦʪʝʭʥʦʣʦʛʽʾ ʽ ʤʽʢʨʦʙʽʦʣʦʛʽʾ                                                                         . 

ʆʩʚʽʪʥʽʡ ʩʪʫʧʽʥʴ           ʙʘʢʘʣʘʚʨ                                                                                          . 

ʉʧʝʮʽʘʣʴʥʽʩʪʴ       162 çɹʽʦʪʝʭʥʦʣʦʛʽʾ ʪʘ ʙʽʦʽʥʞʝʥʝʨʽʷè                                                 . 
                                                        (ʢʦʜ ʽ ʥʘʟʚʘ)                                              
ʆʩʚʽʪʥʴʦ-ʧʨʦʬʝʩʽʡʥʘ ʧʨʦʛʨʘʤʘ_       çɹʽʦʪʝʭʥʦʣʦʛʽʷè ________________________ 

                                                       (ʥʘʟʚʘ) 

                                                                     

ɿɸʊɺɽʈɼɾʋʖ 

ɿʘʚʽʜʫʚʘʯ ʢʘʬʝʜʨʠ ʙʽʦʪʝʭʥʦʣʦʛʽʾ ʽ ʤʽʢʨʦʙʽʦʣʦʛʽʾ 

   ___________________ ʇʠʨʦʛ ʊ.ʇ. 

                                                                                                             ç17è ʙʝʨʝʟʥʷ  2020 ʨʦʢʫ 

 

 
 

ɿ  ɸ  ɺ  ɼ  ɸ  ʅ  ʅ  ʗ 
 

ʅɸ ʂɺɸʃɯʌɯʂɸʎɯʁʅʋ ʈʆɹʆʊʋ ɿɼʆɹʋɺɸʏʋ 
 

________________________     ɹʦʥʜʘʨʫʢ ʉʚʽʪʣʘʥʽ ɺʦʣʦʜʠʤʠʨʽʚʥʽ____________________________________ 
(ʧʨʽʟʚʠʱʝ, ʽʤôʷ,  ʧʦ ʙʘʪʴʢʦʚʽ) 

1. ʊʝʤʘ ʨʦʙʦʪʠ ʆʜʝʨʞʘʥʥʷ ʤʽʮʝʣʽʘʣʴʥʦʾ ʤʘʩʠ Agaricus bisporus ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ 

ʧʨʦʤʠʩʣʦʚʦʤʫ ʚʠʨʦʱʫʚʘʥʥʽ ʛʨʠʙʽʚ  _____________________________                             

__________________________________________________________________________ 

ʢʝʨʽʚʥʠʢ ʨʦʙʦʪʠ_ʂʨʘʩʽʥʴʢʦ ɺʽʢʪʦʨʽʷ ʆʣʝʛʽʚʥʘ, ʢ.ʪ.ʥ., ʜʦʮ.__                 ______________, 
                                                 ( ʧʨʽʟʚʠʱʝ, ʽʤôʷ, ʧʦ ʙʘʪʴʢʦʚʽ, ʥʘʫʢʦʚʠʡ ʩʪʫʧʽʥʴ, ʚʯʝʥʝ ʟʚʘʥʥʷ) 

ʟʘʪʚʝʨʜʞʝʥʽ ʥʘʢʘʟʦʤ ʚʠʱʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ ʚʽʜ ç16è ʙʝʨʝʟʥʷ 2020 ʨʦʢʫ ˉ 227-ʢʩ 

2. ʉʪʨʦʢ ʧʦʜʘʥʥʷ ʟʜʦʙʫʚʘʯʝʤ ʧʨʦʝʢʪʫ (ʨʦʙʦʪʠ)    01 ʯʝʨʚʥʷ 2020 ʨʦʢʫ                            . 

3. ɺʠʭʽʜʥʽ ʜʘʥʽ ʜʦ ʧʨʦʝʢʪʫ (ʨʦʙʦʪʠ)_ʙʽʦʣʦʛʽʯʥʠʡ ʘʛʝʥʪ: Agaricus bisporus, ʮʽʣʴʦʚʠʡ 

ʧʨʦʜʫʢʪ: ʤʽʮʝʣʽʘʣʴʥʘ ʤʘʩʘ___________________________________________________ 

__________________________________________________________________________

__________________________________________________________________________

4. ɿʤʽʩʪ ʨʦʟʨʘʭʫʥʢʦʚʦ-ʧʦʷʩʥʶʚʘʣʴʥʦʾ ʟʘʧʠʩʢʠ (ʧʝʨʝʣʽʢ ʧʠʪʘʥʴ, ʷʢʽ ʧʦʪʨʽʙʥʦ ʨʦʟʨʦʙʠʪʠ) 

ʈʦʟʜʽʣ 1. ʇʝʨʩʧʝʢʪʠʚʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʨʠʙʽʚ ʨʦʜʫ Agaricus, ʈʦʟʜʽʣ 2. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʟʙʫʜʥʠʢʽʚ ʭʚʦʨʦʙ Agaricus bisporus ʪʘ ʰʣʷʭʠ ʙʦʨʦʪʴʙʠ ʟ ʥʠʤʠ, ʈʦʟʜʽʣ 3. ʄʘʪʝʨʽʘʣʠ ʪʘ 

ʤʝʪʦʜʠ, ʈʦʟʜʽʣ 4. ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ, ʈʦʟʜʽʣ 5. ɼʽʣʷʥʢʘ ʜʦʬʝʨʤʝʥʪʘʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ 

ʪʘ ʚʠʨʦʙʥʠʯʦʾ ʬʝʨʤʝʥʪʘʮʽʾ, ʈʦʟʜʽʣ 6. ɸʚʪʦʤʘʪʠʟʘʮʽʷ ʜʽʣʷʥʢʠ ʜʦʬʝʨʤʝʥʪʘʮʽʡʥʠʭ 

ʧʨʦʮʝʩʽʚ ʪʘ ʚʠʨʦʙʥʠʯʦʛʦ 

ʙʽʦʩʠʥʪʝʟʫ_________________________________________________________________ 

__________________________________________________________________________ 

5. ʇʝʨʝʣʽʢ ʛʨʘʬʽʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ (ʟ ʪʦʯʥʠʤ ʟʘʟʥʘʯʝʥʥʷʤ ʦʙʦʚôʷʟʢʦʚʠʭ ʢʨʝʩʣʝʥʴ) 

ʊʝʭʥʦʣʦʛʽʯʥʘ ʩʭʝʤʘ ʚʠʨʦʙʥʠʮʪʚʘ ʤʽʮʝʣʽʘʣʴʥʦʾ ʤʘʩʠ Agaricus bisporus ï 1 ʢʨʝʩʣʝʥʥʷ 

ʬʦʨʤʘʪʫ ɸ2, ʘʧʘʨʘʪʫʨʥʘ ʩʭʝʤʘ ʚʠʨʦʙʥʠʮʪʚʘ ʤʽʮʝʣʽʘʣʴʥʦʾ ʤʘʩʠ Agaricus bisporus ï 1 

ʢʨʝʩʣʝʥʥʷ ʬʦʨʤʘʪʫ ɸ2, ʩʭʝʤʘ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʜʽʣʷʥʢʠ ʚʠʨʦʙʥʠʯʦʛʦ ʙʽʦʩʠʥʪʝʟʫ ï 1 

ʢʨʝʩʣʝʥʥʷ ʬʦʨʤʘʪʫ ɸ3_______________________________________________________ 

__________________________________________________________________________  



 
 

 

6. ʂʦʥʩʫʣʴʪʘʥʪʠ ʨʦʟʜʽʣʽʚ ʨʦʙʦʪʠ 

ʈʦʟʜʽʣ 
ʇʨʽʟʚʠʱʝ, ʽʥʽʮʽʘʣʠ ʪʘ ʧʦʩʘʜʘ  

ʢʦʥʩʫʣʴʪʘʥʪʘ 

ʇʽʜʧʠʩ, ʜʘʪʘ 

ʟʘʚʜʘʥʥʷ ʚʠʜʘʚ 
ʟʘʚʜʘʥʥʷ 

ʧʨʠʡʥʷʚ 

6 ʂʣʠʤʝʥʢʦ ʆʣʝʛ ʄʠʢʦʣʘʡʦʚʠʯ  ʜʦʮʝʥʪ, 

ʢ.ʪ.ʥ., ʢʘʬʝʜʨʘ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʪʘ 

ʢʦʤʧôʶʪʝʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʩʠʩʪʝʤ 

ʫʧʨʘʚʣʽʥʥʷ 

23.03.20 24.04.20 

1,2,3,4,5 ɸʣʴ-ʄʘʘʣʽ ɻ.ɸ., ʢ.ʙ.ʥ., ʥ.ʩ. ʚʽʜʜʽʣʫ 

ʤʽʢʦʣʦʛʽʾ ɯʥʩʪʠʪʫʪʫ ʙʦʪʘʥʽʢʠ ʽʤ. 

ʄ.ɻ.ʍʦʣʦʜʥʦʛʦ ʅɸʅ ʋʢʨʘʾʥʠ 

20.03.20 19.05.20 

 

7. ɼʘʪʘ ʚʠʜʘʯʽ ʟʘʚʜʘʥʥʷ    ç17è ʙʝʨʝʟʥʷ  2020 ʨʦʢʫ                                                                                       . 
 

 

ʂɸʃɽʅɼɸʈʅʀʁ ʇʃɸʅ 
 

 ̄

ʟ/ʧ 

ʅʘʟʚʘ ʝʪʘʧʽʚ ʢʚʘʣʽʬʽʢʘʮʽʡʥʦʾ 

ʨʦʙʦʪʠ 

ʉʪʨʦʢ  ʚʠʢʦʥʘʥʥʷ 

ʝʪʘʧʽʚ ʨʦʙʦʪʠ 
ʇʨʠʤʽʪʢʘ 

1. ʇʝʨʩʧʝʢʪʠʚʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʨʠʙʽʚ ʨʦʜʫ Agaricus 20.03.20-

29.03.20 
 

2. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʟʙʫʜʥʠʢʽʚ ʭʚʦʨʦʙ Agaricus bisporus 

ʪʘ ʰʣʷʭʠ ʙʦʨʦʪʴʙʠ ʟ ʥʠʤʠ 

30.03.20-

15.04.20 
 

3. ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ 16.04.20-

20.04.20 
 

4. ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ 21.04.20-

30.04.20 
 

5. ɼʽʣʷʥʢʘ ʜʦʬʝʨʤʝʥʪʘʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ ʪʘ ʚʠʨʦʙʥʠʯʦʾ 

ʬʝʨʤʝʥʪʘʮʽʾ 

1.05.20-

25.05.20 
 

6. ɸʚʪʦʤʘʪʠʟʘʮʽʷ ʜʽʣʷʥʢʠ ʜʦʬʝʨʤʝʥʪʘʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ 

ʪʘ ʚʠʨʦʙʥʠʯʦʛʦ ʙʽʦʩʠʥʪʝʟʫ 

17.05.20-

23.05.20 
 

7. ɻʨʘʬʽʯʥʘ ʯʘʩʪʠʥʘ 20.05.20-

31.05.20 
 

8. ʆʬʦʨʤʣʝʥʥʷ ʧʦʷʩʥʶʚʘʣʴʥʦʾ ʟʘʧʠʩʢʠ 24.05.20-

30.05.20 
 

    

    

    

    
 

 

                                                                                      ɿʜʦʙʫʚʘʯ    _____________  ______________________ 

                                                                                                    ʧʽʜʧʠʩ )                              (ʧʨʽʟʚʠʱʝ ʪʘ ʽʥʽʮʽʘʣʠ) 

             ʂʝʨʽʚʥʠʢ ʨʦʙʦʪʠ _____________  ______________________ 

                                                                                                   ( ʧʽʜʧʠʩ )                             (ʧʨʽʟʚʠʱʝ ʪʘ ʽʥʽʮʽʘʣʠ)  



3 

ʈɽʌɽʈɸʊ 

ʂʚʘʣʽʬʽʢʘʮʽʡʥʘ ʨʦʙʦʪʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʫ ʚʠʛʣʷʜʽ ʜʚʦʭ ʯʘʩʪʠʥ: ʥʘʫʢʦʚʦ-

ʜʦʩʣʽʜʥʦʾ ʪʘ ʽʥʞʝʥʝʨʥʦʾ.  

ʋ ʧʝʨʰʽʡ ʯʘʩʪʠʥʽ ʨʦʙʦʪʠ ʙʫʣʦ ʟʜʽʡʩʥʝʥʦ ʘʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʠ ʜʣʷ ʚʠʷʚʣʝʥʥʷ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʨʦʜʫ Agaricus, ʚʠʜʽʣʝʥʥʷ ʤʦʞʣʠʚʠʭ ʰʣʷʭʽʚ 

ʢʦʥʪʘʤʽʥʘʮʽʾ ʧʨʦʤʠʩʣʦʚʠʭ ʢʫʣʴʪʫʨ ʪʘ ʧʦʭʦʜʞʝʥʥʷ ʟʙʫʜʥʠʢʽʚ ʥʘʡʙʽʣʴʰ 

ʧʦʰʠʨʝʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ Agaricus bisporus. ɹʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʘʡʙʽʣʴʰʽ 

ʟʙʠʪʢʠ ʛʨʠʙʥʠʤ ʛʦʩʧʦʜʘʨʩʪʚʘʤ ʟʘʚʜʘʶʪʴ ʤʽʢʦʬʽʣʴʥʽ ʤʽʢʨʦʤʽʮʝʪʠ, ʟʦʢʨʝʤʘ ʨʦʜʫ 

Cladobotryum, ʪʦʤʫ ʤʝʪʦʶ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʨʦʙʦʪʠ ʙʫʣʦ ʚʠʷʚʣʝʥʥʷ 

ʝʬʝʢʪʠʚʥʠʭ ʩʧʦʩʦʙʽʚ ʙʦʨʦʪʴʙʠ ʟ ʚʠʜʽʣʝʥʠʤʠ ʥʘ ʛʨʠʙʥʠʭ ʬʝʨʤʘʭ ʰʪʘʤʘʤʠ 

Cladobotryum mycophilum. ʇʨʦʚʝʜʝʥʦ ʚʠʟʥʘʯʝʥʥʷ ʩʪʽʡʢʦʩʪʽ Cladobotryum spp. ʜʦ 

ʬʫʥʛʽʮʠʜʽʚ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʥʘ ʛʨʠʙʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ, ʪʘ ʚʠʟʥʘʯʝʥʥʷ 

ʚʟʘʻʤʦʚʽʜʥʦʩʠʥ A. bisporus ʟ̔ ʧʝʚʥʠʤʠ ʤʽʢʨʦʤʽʮʝʪʘʤʠ. ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ 

ʥʘʚʝʜʝʥʦ ʫ ʢʚʘʣʽʬʽʢʘʮʽʡʥʽʡ ʨʦʙʦʪʽ.  

ʋ ʜʨʫʛʽʡ ʯʘʩʪʠʥʽ ʨʦʙʦʪʠ ʥʘʚʝʜʝʥʦ ʦʙʛʨʫʥʪʫʚʘʥʥʷ ʚʠʙʦʨʫ ʧʦʞʠʚʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʜʣʷ ʢʫʣʴʪʠʚʫʚʘʥʥʷ A. bisporus ʪʘ ʡʦʛʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ, ʨʦʟʨʘʭʦʚʘʥʦ 

ʨʽʯʥʫ ʧʦʪʫʞʥʽʩʪʴ ʚʠʨʦʙʥʠʮʪʚʘ ʤʽʮʝʣʽʘʣʴʥʦʾ ʤʘʩʠ A. bisporus ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʧʦʪʨʝʙ ʛʨʠʙʥʦʾ ʬʝʨʤʠ çɻʝʣʝʢʘ ï ʄè. ʊʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩ ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ 

ʜʦʧʦʤʽʞʥʠʭ ʨʦʙʽʪ (ʩʘʥʽʪʘʨʥʘ ʧʽʜʛʦʪʦʚʢʘ ʚʠʨʦʙʥʠʮʪʚʘ, ʧʽʜʛʦʪʦʚʢʘ ʩʪʝʨʠʣʴʥʦʛʦ 

ʘʝʨʘʮʽʡʥʦʛʦ ʧʦʚʽʪʨʷ, ʧʽʜʛʦʪʦʚʢʘ ʽ ʩʪʝʨʠʣʽʟʘʮʽʷ ʧʽʥʦʛʘʩʥʠʢʘ, ʧʽʜʛʦʪʦʚʢʘ ʪʘ 

ʩʪʝʨʠʣʽʟʘʮʽʷ ʪʠʪʨʫʚʘʣʴʥʠʭ ʨʦʟʯʠʥʽʚ, ʧʽʜʛʦʪʦʚʢʘ ʪʘ ʩʪʝʨʠʣʽʟʘʮʽʷ ʧʦʞʠʚʥʠʭ 

ʩʝʨʝʜʦʚʠʱ ʜʣʷ ʚʠʨʦʱʫʚʘʥʥʷ ʧʦʩʽʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʽ ʜʣʷ ʚʠʨʦʙʥʠʯʦʛʦ 

ʢʫʣʴʪʠʚʫʚʘʥʥʷ) ʪʘ ʦʩʥʦʚʥʠʭ ʨʦʙʽʪ (ʧʽʜʪʨʠʤʘʥʥʷ ʢʦʣʝʢʮʽʡʥʦʾ ʢʫʣʴʪʫʨʠ, 

ʦʪʨʠʤʘʥʥʷ ʧʦʩʽʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʪʘ ʚʠʨʦʙʥʠʯʠʡ ʙʽʦʩʠʥʪʝʟ). 

ʂʚʘʣʽʬʽʢʘʮʽʡʥʫ ʨʦʙʦʪʫ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ 136 ʩʪʦʨʽʥʢʘʭ ʜʨʫʢʦʚʘʥʦʛʦ ʪʝʢʩʪʫ, 

ʤʽʩʪʠʪʴ 20 ʪʘʙʣʠʮʴ, 10 ʨʠʩʫʥʢʽʚ ʽ ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ ʚʩʪʫʧʫ, ʣʽʪʝʨʘʪʫʨʥʦʛʦ ʦʛʣʷʜʫ, 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʯʘʩʪʠʥʠ, ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʯʘʩʪʠʥʠ, ʩʧʠʩʢʫ ʚʠʢʦʨʠʩʪʘʥʦʾ 

ʣʽʪʝʨʘʪʫʨʠ, ʜʦʜʘʪʢʽʚ ʪʘ ʛʨʘʬʽʯʥʦʾ ʯʘʩʪʠʥʠ, ʷʢʘ ʧʨʝʜʩʪʘʚʣʝʥʘ 3 ʢʨʝʩʣʝʥʥʷʤʠ: ʦʜʥʝ 

ʢʨʝʩʣʝʥʥʷ ʬʦʨʤʘʪʫ ɸ3 ʪʘ ʜʚʘ ʢʨʝʩʣʝʥʥʷ ʬʦʨʤʘʪʫ ɸ2. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: Agaricus bisporus, ʙʘʟʠʜʽʦʤʽʮʝʪʠ, Cladobotryum mycophilum, 

ʬʫʥʛʽʮʠʜʠ, ʢʫʣʴʪʠʚʫʚʘʥʥʷ, ʧʦʩʽʚʥʠʡ ʤʘʪʝʨʽʘʣ.  

https://ru.wikipedia.org/wiki/Agaricus
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ɺʉʊʋʇ 

ɺʠʨʦʙʥʠʮʪʚʦ ʾʩʪʽʚʥʠʭ ʛʨʠʙʽʚ ʤʘʻ ʨʷʜ ʧʝʨʝʚʘʛ. ɰʩʪʽʚʥʽ ʛʨʠʙʠ ʤʘʶʪʴ ʚʠʩʦʢʫ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʪʘ ʤʽʩʪʷʪʴ ʟʥʘʯʥʫ ʢʽʣʴʢʽʩʪʴ ʧʨʦʪʝʾʥʫ. ɼʣʷ ʾʭ ʢʫʣʴʪʠʚʫʚʘʥʥʷ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʩʫʙʩʪʨʘʪʠ, ʚʠʛʦʪʦʚʣʝʥʽ ʽʟ ʰʠʨʦʢʦ ʧʦʰʠʨʝʥʠʭ ʚ ʋʢʨʘʾʥʽ ʚʽʜʭʦʜʽʚ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʪʘ ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚ: ʩʦʣʦʤʘ ʟʣʘʢʦʚʠʭ ʨʦʩʣʠʥ, 

ʩʦʥʷʰʥʠʢʦʚʝ ʣʫʰʧʠʥʥʷ, ʪʠʨʩʘ ʜʝʨʝʚʠʥʠ, ʢʫʨʷʯʠʡ ʧʦʩʣʽʜ, ʢʽʥʩʴʢʠʡ ʛʥʽʡ ʪʘ ʽʥʰʽ. 

ɺʘʨʪʦ ʜʦʜʘʪʠ, ʱʦ ʜʘʥʘ ʩʠʨʦʚʠʥʘ ʻ ʚʽʜʭʦʜʘʤʠ ʚʠʨʦʙʥʠʮʪʚ, ʪʦʤʫ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʩʧʨʠʷʻ ʟʤʝʥʰʝʥʥʶ ʚʘʨʪʦʩʪʽ ʧʨʦʜʫʢʪʫ. ɼʣʷ ʰʪʫʯʥʦʛʦ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʛʨʠʙʽʚ 

ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ, ʢʨʽʤ ʩʧʝʮʽʘʣʴʥʠʭ, ʨʽʟʥʽ ʧʨʠʤʽʱʝʥʥʷ, ʱʦ ʥʝ 

ʝʢʩʧʣʫʘʪʫʶʪʴʩʷ ʟʘ ʧʨʷʤʠʤ ʧʨʠʟʥʘʯʝʥʥʷʤ (ʩʢʣʘʜʠ, ʦʚʦʯʝʩʭʦʚʠʱʘ, ʬʝʨʤʠ, 

ʧʽʜʚʘʣʠ, ʪʦʱʦ). ʊʝʭʥʦʣʦʛʽʷ ʚʠʨʦʱʫʚʘʥʥʷ ʾʩʪʽʚʥʠʭ ʛʨʠʙʽʚ ʻ ʝʢʦʣʦʛʽʯʥʦ ʯʠʩʪʦʶ ʪʘ 

ʙʝʟʚʽʜʭʦʜʥʦʶ, ʪʦʤʫ ʱʦ ʩʫʙʩʪʨʘʪ ʧʽʩʣʷ ʾʭ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʷʢ ʮʽʥʥʝ ʜʦʙʨʠʚʦ ʘʙʦ ʢʦʨʤʦʚʽ ʜʦʙʘʚʢʠ ʜʦ ʨʘʮʽʦʥʫ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʪʚʘʨʠʥ 

ʽ ʧʪʠʮʽ [1].  

ɿʘ ʦʮʽʥʢʦʶ ɯʥʬʦʨʤʘʮʽʡʥʦʛʦ ʛʨʠʙʥʦʛʦ ʘʛʝʥʪʩʪʚʘ ʋʄɼɯʉ ʚ 2017 ʨʦʮʽ ʦʙʩʷʛ 

ʚʠʨʦʱʝʥʠʭ ʚ ʋʢʨʘʾʥʽ ʧʝʯʝʨʠʮʴ (Agaricus bisporus) ʩʢʣʘʚ ʙʣʠʟʴʢʦ 51,3 ʪʠʩʷʯʽ ʪʦʥ. 

ʂʽʣʴʢʽʩʪʴ ʰʘʤʧʽʥʴʡʦʥʥʠʭ ʬʝʨʤ ʧʝʨʝʚʠʱʫʻ 300, ʧʨʠ ʮʴʦʤʫ ʚʝʣʠʢʘ ʾʭ ʯʘʩʪʠʥʘ 

ʜʫʞʝ ʤʘʣʝʥʴʢʽ, ʱʦ ʚʠʨʦʙʣʷʶʪʴ ʚʩʴʦʛʦ ʧ'ʷʪʴ-ʜʝʩʷʪʴ ʪʦʥ ʛʨʠʙʘ ʥʘ ʤʽʩʷʮʴ. ʈʠʥʦʢ 

ʧʝʯʝʨʠʮʽ ʟʨʦʩʪʽʩ ʥʘ 8 % ʟʘ ʦʩʪʘʥʽʡ ʨʽʢ [2]. 

ɹʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʘ ʛʨʠʙʥʠʭ ʬʝʨʤʘʭ ʋʢʨʘʾʥʠ ʜʦʩʠʪʴ ʧʦʰʠʨʝʥʠʤʠ ʻ 

ʤʽʢʨʦʤʽʮʝʪʠ, ʷʢʽ ʻ ʢʦʥʢʫʨʝʥʪʘʤʠ ʟʘ ʧʦʞʠʚʥʠʡ ʩʫʙʩʪʨʘʪ ʜʣʷ Agaricus bisporus [3]. 

ɿʚʘʞʘʶʯʠ ʥʘ ʪʨʠʚʘʣʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʩʦʙʽʚ ʙʦʨʦʪʴʙʠ ʽʟ ʟʙʫʜʥʠʢʘʤʠ ʭʚʦʨʦʙ 

ʧʝʯʝʨʠʮʴ, ʚʠʢʣʠʢʘʥʠʭ ʧʨʝʜʩʪʘʚʥʠʢʘʤʠ ʨʦʜʫ Cladobotryum, ʪʘʢʽ ʧʨʝʧʘʨʘʪʠ 

ʧʦʩʪʫʧʦʚʦ ʚʪʨʘʯʘʶʪʴ ʩʚʦʶ ʝʬʝʢʪʠʚʥʽʩʪʴ. 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʪʝʤʠ. ʉʫʯʘʩʥʠʡ ʨʦʟʚʠʪʦʢ ʧʨʦʤʠʩʣʦʚʦʛʦ ʚʠʨʦʱʫʚʘʥʥʷ 

ʛʨʠʙʽʚ Agaricus bisporus ʚ ʋʢʨʘʾʥʽ ʡ ʫ ʩʚʽʪʽ ʚʠʷʚʠʚ ʧʦʪʨʝʙʫ ʚ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ 

ʽʩʥʫʶʯʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʟʦʢʨʝʤʘ ʰʣʷʭʦʤ ʧʽʜʚʠʱʝʥʥʷ ʩʪʽʡʢʦʩʪʽ ʢʫʣʴʪʠʚʦʚʘʥʠʭ 

ʰʪʘʤʽʚ ʜʦ ʢʦʥʢʫʨʝʥʪʥʦʾ ʤʽʢʨʦʙʽʦʪʠ ʪʘ ʟʘʭʠʩʪʫ ʛʨʠʙʥʠʭ ʢʦʤʧʦʩʪʽʚ ʚʽʜ 

ʢʦʥʪʘʤʽʥʘʮʽʾ ʩʪʦʨʦʥʥʴʦʶ ʤʽʢʨʦʬʣʦʨʦʶ ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʽʻʚʠʭ ʬʫʥʛʽʮʠʜʽʚ. 

ɿʙʽʣʴʰʝʥʥʷ ʚʠʨʦʙʥʠʮʪʚʘ ʧʝʯʝʨʠʮʴ (Agaricus bisporus), ʟʦʢʨʝʤʘ ʟʘ ʦʩʪʘʥʥʽʡ ʨʽʢ ʥʘ 

https://ru.wikipedia.org/wiki/Agaricus
https://ru.wikipedia.org/wiki/Agaricus
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8%, ʧʦʪʨʝʙʫʻ ʟʙʽʣʴʰʝʥʥʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʧʦʩʽʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʪʘ ʥʦʚʠʭ ʧʨʦʧʦʟʠʮʽʡ 

ʩʪʦʩʦʚʥʦ ʽʥʪʝʥʩʠʬʽʢʘʡ ʪʝʭʥʦʣʦʛʽʡ ʡʦʛʦ ʦʪʨʠʤʘʥʥʷ. 

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʴ ʧʦʣʷʛʘʻ ʚ ʥʘʫʢʦʚʦʤʫ ʦʙˇʨʫʥʪʫʚʘʥʥʽ ʡ ʧʦʢʨʘʱʝʥʥʽ 

ʦʢʨʝʤʠʭ ʝʪʘʧʽʚ ʧʨʦʤʠʩʣʦʚʦʛʦ ʢʫʣʴʪʠʚʫʚʘʥʥʷ Agaricus bisporus, ʜʣʷ ʟʙʽʣʴʰʝʥʥʷ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʚʠʨʦʙʥʠʮʪʚʘ ʽ ʦʜʝʨʞʘʥʥʷ ʤʽʮʝʣʽʶ ʪʘ ʛʨʠʙʽʚ ʥʘʣʝʞʥʦʾ ʷʢʦʩʪʽ. 

ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʤʝʪʠ ʙʫʣʠ ʧʦʩʪʘʚʣʝʥʽ ʪʘʢʽ ʟʘʚʜʘʥʥʷ: 

1. ɺʠʜʽʣʠʪʠ ʪʘ ʜʦʩʣʽʜʠʪʠ ʢʫʣʴʪʫʨʠ ʧʘʪʦʛʝʥʥʠʭ ʤʽʢʨʦʤʽʮʝʪʽʚ ʟ ʫʨʘʞʝʥʠʭ 

ʧʣʦʜʦʚʠʭ ʪʽʣ Agaricus bisporus, ʟʽʙʨʘʥʠʭ ʥʘ ʛʨʠʙʥʠʭ ʛʦʩʧʦʜʘʨʩʪʚʘʭ 

ʋʢʨʘʾʥʠ.  

2. ɼʦʩʣʽʜʠʪʠ ʩʪʽʡʢʽʩʪʴ ʧʨʦʤʠʩʣʦʚʠʭ ʰʪʘʤʽʚ Agaricus bisporus ʜʦ 

ʢʦʥʢʫʨʝʥʪʥʦʾ ʤʽʢʨʦʙʽʦʪʠ, ʟʦʢʨʝʤʘ ʤʽʢʦʬʽʣʴʥʠʭ ʤʽʢʨʦʤʽʮʝʪʽʚ ʪʘ ʧʽʜʽʙʨʘʪʠ 

ʤʘʢʩʠʤʘʣʴʥʦ ʜʽʻʚʽ ʬʫʥʛʽʮʠʜʥʽ ʧʨʝʧʘʨʘʪʠ ʜʣʷ ʟʘʧʦʙʽʛʘʥʥʷ ʾʭʥʴʦʛʦ ʨʦʟʚʠʪʢʫ 

ʚ ʫʤʦʚʘʭ ʚʠʨʦʙʥʠʮʪʚʘ ʧʝʯʝʨʠʮʽ. 

3. ʈʦʟʨʦʙʠʪʠ ʧʨʘʢʪʠʯʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʟ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʚʝʛʝʪʘʪʠʚʥʦʛʦ ʤʽʮʝʣʽʶ 

ʜʣʷ ʧʽʜʛʦʪʦʚʢʠ ʷʢʽʩʥʦʛʦ ʧʦʩʽʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʜʣʷ ʧʨʦʤʠʩʣʦʚʦʛʦ 

ʚʠʨʦʙʥʠʮʪʚʘ Agaricus bisporus ʥʘ ʛʨʠʙʽʚʥʠʮʴʢʦʤʫ ʢʦʤʧʣʝʢʩʽ çɻʝʣʝʢʘ-ʄè 

ʤ. ʆʜʝʩʘ, ʋʢʨʘʾʥʘ 

ʅʦʚʠʟʥʘ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ʈʝʟʫʣʴʪʘʪʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʨʦʟʰʠʨʶʶʪʴ ʟʥʘʥʥʷ ʧʨʦ ʘʥʪʘʛʦʥʽʩʪʠʯʥʽ ʚʟʘʻʤʦʚʽʜʥʦʩʠʥʠ ʤʽʞ 

ʙʘʟʠʜʽʻʚʠʤ ʛʨʠʙʦʤ Agaricus bisporus ʪʘ ʤʽʢʦʬʽʣʴʥʠʤʠ ʤʽʢʨʦʤʽʮʝʪʘʤʠ 

Cladobotryum spp. ʅʘʤʽʯʝʥʽ ʰʣʷʭʠ ʤʦʜʝʨʥʽʟʘʮʽʾ ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʱʫʚʘʥʥʷ 

ʧʝʯʝʨʠʮʽ ʚ ʧʨʦʤʠʩʣʦʚʠʭ ʦʙʩʷʛʘʭ ʟ ʤʝʪʦʶ ʟʘʧʦʙʽʛʘʥʥʷ ʚʪʨʘʪ ʚʽʜ ʨʦʟʚʠʪʢʫ 

ʢʦʥʪʘʤʽʥʫʶʯʦʾ ʤʽʢʨʦʙʽʦʪʠ ʰʣʷʭʦʤ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʽʜʽʙʨʘʥʠʭ ʜʽʻʚʠʭ ʬʫʥʛʽʮʠʜʽʚ. 

ʈʦʟʨʦʙʣʝʥʽ ʧʨʘʢʪʠʯʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʷʢʽʩʥʦʛʦ ʧʦʩʽʚʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ, ʚʠʨʦʱʝʥʦʛʦ ʛʣʠʙʠʥʥʠʤ ʩʧʦʩʦʙʦʤ. 

ɸʧʨʦʙʘʮʽʷ ʨʝʟʫʣʴʪʘʪʽʚ ʨʦʙʦʪʠ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʨʦʙʦʪʠ ʙʫʣʦ 

ʦʧʫʙʣʽʢʦʚʘʥʦ ʩʪʘʪʪʶ ʫ ʬʘʭʦʚʦʤʫ ʥʘʫʢʦʚʦʤʫ ʞʫʨʥʘʣʽ çʋʢʨʘʾʥʩʴʢʠʡ ʙʦʪʘʥʽʯʥʠʡ 

ʞʫʨʥʘʣè ʪʘ ʪʝʟʫ ʫ ʤʘʪʝʨʽʘʣʘʭ 86 ʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦʾ ʢʦʥʬʝʨʝʥʮʽʾ ʤʦʣʦʜʠʭ 

ʫʯʝʥʠʭ, ʘʩʧʽʨʘʥʪʽʚ ʽ ʩʪʫʜʝʥʪʽʚ "ʅʘʫʢʦʚʽ ʟʜʦʙʫʪʢʠ ʤʦʣʦʜʽ ï ʚʠʨʽʰʝʥʥʶ ʧʨʦʙʣʝʤ 

ʭʘʨʯʫʚʘʥʥʷ ʣʶʜʩʪʚʘ ʫ XXI ʩʪʦʣʽʪʪʽ" (2-3 ʢʚʽʪʥʷ 2020 ʨ., ʤ. ʂʠʾʚ).  
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ʃɯʊɽʈɸʊʋʈʅʀʁ ʆɻʃʗɼ  

ʈʆɿɼɯʃ 1. ʇʝʨʩʧʝʢʪʠʚʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʨʠʙʽʚ ʨʦʜʫ Agaricus 

ɺ ʥʘʰ ʯʘʩ ʧʝʨʩʧʝʢʪʠʚʥʠʤʠ ʽ ʥʘʜʟʚʠʯʘʡʥʦ ʚʘʞʣʠʚʠʤʠ ʻ ʨʦʟʨʦʙʢʘ ʩʧʦʩʦʙʽʚ 

ʦʪʨʠʤʘʥʥʷ ʝʢʦʣʦʛʽʯʥʦ ʯʠʩʪʠʭ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ ʽ ʣʽʢʫʚʘʣʴʥʦ-ʧʨʦʬʽʣʘʢʪʠʯʥʠʭ 

ʤʝʜʠʯʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʥʘ ʦʩʥʦʚʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʠʨʦʜʥʠʭ ʟʘʧʘʩʽʚ ʣʽʢʘʨʩʴʢʦʾ 

ʩʠʨʦʚʠʥʠ ʟ ʽʤʫʥʦʩʪʠʤʫʣʶʶʯʦʶ, ʦʥʢʦʩʪʘʪʠʯʥʦʶ, ʨʘʜʽʦʧʨʦʪʝʢʪʦʨʥʦʶ ʪʘ 

ʟʘʛʘʣʴʥʦʟʤʽʮʥʶʶʯʦʶ ʜʽʻʶ, ʦʩʢʽʣʴʢʠ ʮʝ ʻ ʦʜʥʽʻʶ ʟ ʥʘʡʘʢʪʫʘʣʴʥʽʰʠʭ ʧʨʦʙʣʝʤ ʚ 

ʋʢʨʘʾʥʽ ʪʘ ʩʚʽʪʽ. ɹʽʦʤʘʩʘ ʛʨʠʙʽʚ ʻ ʜʞʝʨʝʣʦʤ ʙʘʛʘʪʴʦʭ ʢʦʨʠʩʥʠʭ ʙʽʦʣʦʛʽʯʥʦ 

ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ. ʂʦʤʧʦʥʝʥʪʘʤʠ ʤʽʮʝʣʽʶ ʛʨʠʙʽʚ ʻ ʙʽʣʢʠ, ʧʦʣʽʩʘʭʘʨʠʜʠ, ʣʽʧʽʜʠ, 

ʥʫʢʣʝʾʥʦʚʽ ʢʠʩʣʦʪʠ, ʥʠʟʴʢʦʤʦʣʝʢʫʣʷʨʥʽ ʦʨʛʘʥʽʯʥʽ ʨʝʯʦʚʠʥʠ ʪʘ ʤʽʥʝʨʘʣʴʥʽ 

ʝʣʝʤʝʥʪʠ. ʅʘʡʙʽʣʴʰʘ ʯʘʩʪʠʥʘ ʚʠʨʦʱʫʚʘʥʠʭ ʫ ʩʚʽʪʽ ʛʨʠʙʽʚ ʻ ʧʨʝʜʩʪʘʚʥʠʢʘʤʠ 

ʢʣʘʩʫ Agaricomycetes. 

ʌʦʨʤʫʚʘʥʥʷ ʬʽʣʦʛʝʥʝʪʠʯʥʦʛʦ ʜʝʨʝʚʘ ʘʛʘʨʠʢʦʤʽʮʝʪʽʚ ʜʦʟʚʦʣʠʣʦ ʟôʷʩʫʚʘʪʠ, 

ʱʦ Agaricomycetes ï ʮʝ ʢʣʘc ʚʽʜʜʽʣʫ Basidiomycota ʱʦ ʤʽʩʪʠʪʴ 21000 ʦʧʠʩʘʥʠʭ 

ʚʠʜʽʚ, ʱʦ ʻ ʦʜʥʽʻʶ ʧôʷʪʦʶ ʟ ʫʩʽʭ ʚʽʜʦʤʠʭ ʛʨʠʙʽʚ. ʂʨʽʤ ʪʦʛʦ, ʙʽʣʴʰʽʩʪʴ ʾʩʪʽʚʥʠʭ 

ʛʨʠʙʽʚ - ʮʝ ʘʛʘʨʽʢʦʤʽʮʝʪʠ, ʚʢʣʶʯʘʶʯʠ ʢʫʣʴʪʠʚʦʚʘʥʽ ʩʘʧʨʦʪʨʦʬʠ, ʪʘʢʽ ʷʢ Agaricus 

bisporus, Pleurotus ostreatus, Lentinula edodes, Cantharellus cibarius, Tricholoma 

matsutake [4]. ɹʽʣʴʰʽʩʪʴ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʜʘʥʦʛʦ ʢʣʘʩʫ ʻ ʜʦʩʪʘʪʥʴʦ ʚʠʚʯʝʥʠʤʠ. 

ʅʘʡʙʽʣʴʰʘ ʫʚʘʛʘ ʧʨʠʜʽʣʷʻʪʴʩʷ ʨʦʜʠʥʽ Agaricaceae, ʦʩʢʽʣʴʢʠ ʜʦ ʜʘʥʦʾ ʨʦʜʠʥʠ 

ʥʘʣʝʞʠʪʴ ʥʘʡʙʽʣʴʰ ʢʫʣʴʪʠʚʦʚʘʥʠʡ ʛʨʠʙ ʫ ʚʩʴʦʤʫ ʩʚʽʪʽ Agaricus bisporus. ʇʨʦʪʝ 

ʢʨʽʤ ʥʴʦʛʦ, ʜʦ ʜʘʥʦʾ ʨʦʜʠʥʠ ʥʘʣʝʞʠʪʴ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʛʨʠʙʽʚ, ʷʢʽ ʻ 

ʧʝʨʩʧʝʢʪʠʚʥʠʤʠ ʜʞʝʨʝʣʘʤʠ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ. ɼʣʷ ʥʘʚʝʜʝʥʥʷ 

ʧʝʨʩʧʝʢʪʠʚ ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʨʠʙʽʚ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʦʪʨʝʙʠ ʣʶʜʠʥʠ, ʥʘʚʝʜʝʤʦ 

ʢʦʨʦʪʢʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʥʘʡʙʽʣʴʰ ʚʠʚʯʝʥʠʭ ʛʨʠʙʽʚ ʨʦʜʫ Agaricus. 

ɿʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʧʫʙʣʽʢʘʮʽʡ ʧʨʠʩʚʷʯʝʥʘ Agaricus blazei, ʷʢʠʡ ʻ ʾʩʪʽʚʥʠʤ 

ʛʨʠʙʦʤ ʟ ʚʠʷʚʣʝʥʠʤʠ ʩʧʨʠʷʪʣʠʚʠʤʠ ʥʘʩʣʽʜʢʘʤʠ ʜʣʷ ʟʜʦʨʦʚ'ʷ, ʪʘʢʠʤʠ ʷʢ 

ʧʨʦʬʽʣʘʢʪʠʢʘ ʜʽʘʙʝʪʫ, ʛʽʧʝʨʣʽʧʽʜʝʤʽ,ʾ ʘʨʪʝʨʽʦʩʢʣʝʨʦʟʫ ʪʘ ʭʨʦʥʽʯʥʦʛʦ ʛʝʧʘʪʠʪʫ. ʋ   

  

ɿʤʥ. ɸʨʢ. ˉ ʜʦʢʫʤ. ʇʽʜʧʠʩ ɼʘʪʘ 

ɸʨʢ. 

8 

ʅʋʍʊ ɹʊɽʂ 04.01.04 ʂʈ ʇɿ 

 ʈʦʟʨʦʙ. ɹʦʥʜʫʨʫʢ ʉ.ɺ. 

 ʇʝʨʝʚʽʨ. ʂʨʘʩʽʥʴʢʦ ɺ.ʆ. 

ʂʦʥʩʫʣʴʪ. ɸʣ-ɹʄʘʘʣʽ ɻ.ɸ. 

 ʅ. ʂʦʥʪʨ.  

 ɿʘʪʚʝʨʜ. ʇʠʨʦʛ ʊ.ʇ. 

ʈʦʟʜʽʣ 1. ʇʝʨʩʧʝʢʪʠʚʠ 
ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʨʠʙʽʚ 
ʨʦʜʫ Agaricus 

ʃʽʪ. ɸʢʨʫʰʽʚ 

8 

ʂʘʬʝʜʨʘ ɹʊʄ 

https://ru.wikipedia.org/wiki/Agaricus
https://en.wikipedia.org/wiki/Agaricaceae
https://ru.wikipedia.org/wiki/Agaricus
https://ru.wikipedia.org/wiki/Agaricus
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ʪʨʘʜʠʮʽʡʥʽʡ ʤʝʜʠʮʠʥʽ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ A. blazei ʫ ʚʠʛʣʷʜʽ ʣʽʢʘʨʩʴʢʦʛʦ 

ʝʢʩʪʨʘʢʪʫ ʜʣʷ ʧʨʦʬʽʣʘʢʪʠʢʠ ʪʘ ʣʽʢʫʚʘʥʥʷ ʨʘʢʫ, ʦʩʢʽʣʴʢʠ ʚʽʥ ʧʨʦʷʚʣʷʻ ʩʠʣʴʥʽ 

ʽʤʫʥʦʤʦʜʫʣʶʶʯʽ ʚʣʘʩʪʠʚʦʩʪʽ. ʋ ʜʦʩʣʽʜʞʝʥʥʽ [5] ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ ʧʦʟʠʪʠʚʥʠʡ 

ʚʧʣʠʚ ʚʦʜʥʦʛʦ ʝʢʩʪʨʘʢʪʫ ʣʽʢʘʨʩʴʢʦʛʦ ʛʨʠʙʘ A. blazei ʥʘ ʦʢʠʩʣʶʚʘʣʴʥʠʡ ʩʪʘʥ ʪʘ 

ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ ʤʽʪʦʭʦʥʜʨʽʡ ʤʦʟʢʫ ʩʪʘʨʠʭ ʱʫʨʽʚ (21 ʤʽʩʷʮʴ). ʎʷ ʪʝʤʘ ʻ 

ʘʢʪʫʘʣʴʥʦʶ ʯʝʨʝʟ ʜʠʩʬʫʥʢʮʽʾ ʤʽʪʦʭʦʥʜʨʽʘʣʴʥʠʭ ʜʠʭʘʣʴʥʠʭ ʣʘʥʮʶʛʽʚ ʪʘ 

ʧʽʜʚʠʱʝʥʠʡ ʦʢʠʩʣʶʚʘʣʴʥʠʡ ʩʪʨʝʩ, ʷʢʽ ʻ ʚʨʘʞʘʶʯʠʤʠ ʷʚʠʱʘʤʠ ʫ ʤʦʟʢʫ ʣʶʜʝʡ 

ʧʦʭʠʣʦʛʦ ʚʽʢʫ. ɼʘʥʠʡ ʙʘʟʠʜʽʦʤʽʮʝʪ ʚʦʣʦʜʽʻ ʘʥʪʠʦʢʩʠʜʘʥʪʥʠʤʠ ʪʘ 

ʘʥʪʠʜʽʘʙʝʪʠʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ [6]. ʂʨʽʤ ʪʦʛʦ, ʫ ʙʽʦʤʘʩʽ A. blazei ʤʽʩʪʠʪʴʩʷ 

ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʚʽʪʘʤʽʥʽʚ [7]. 

ɽʢʩʪʨʘʢʪ A. blazei ʟʜʘʪʥʠʡ ʟʘʙʝʟʧʝʯʠʪʠ ʧʝʚʥʠʡ ʩʪʫʧʽʥʴ ʟʘʭʠʩʪʫ ʚʽʜ 

ʫʨʘʞʝʥʥʷ ʧʘʨʘʮʝʪʘʤʦʣʫ ʚ ʧʝʯʽʥʢʦʚʽʡ ʪʢʘʥʠʥʽ ʪʘ ʚ ʪʢʘʥʠʥʽ ʤʦʟʢʫ. ɹʫʣʦ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʦʧʝʨʝʜʥʷ ʦʙʨʦʙʢʘ A. blazei ʟʥʘʯʥʦʶ ʤʽʨʦʶ 

ʟʘʧʦʙʽʛʣʘ ʧʽʜʚʠʱʝʥʥʶ ʨʽʚʥʷ ʧʝʯʽʥʢʦʚʠʭ ʬʝʨʤʝʥʪʽʚ ʫ ʧʣʘʟʤʽ ʢʨʦʚʽ. ʂʨʽʤ ʪʦʛʦ, 

ʧʦʧʝʨʝʜʥʷ ʦʙʨʦʙʢʘ ʧʨʝʧʘʨʘʪʘʤʠ A. blazei ʧʨʠ ʪʨʘʚʤʫʚʘʥʥʽ ʧʘʨʘʮʝʪʘʤʦʣʦʤ ʫ 

ʱʫʨʽʚ ʚʠʷʚʠʣʘ ʟʜʘʪʥʽʩʪʴ ʧʽʜʚʠʱʫʚʘʪʠ ʨʽʚʝʥʴ ʢʘʪʘʣʘʟʠ [8].  

ʇʦʣʽʩʘʭʘʨʠʜ ʚʠʜʽʣʝʥʠʡ ʽʟ A. blazei, b-ʛʣʶʢʘʥ ʤʘʻ ʙʽʦʣʦʛʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ, ʱʦ 

ʩʪʠʤʫʣʶʶʪʴ ʽʤʫʥʥʫ ʩʠʩʪʝʤʫ ʪʘ ʤʦʞʫʪʴ ʟʘʧʦʙʽʛʪʠ ʭʨʦʥʽʯʥʠʤ ʧʘʪʦʣʦʛʽʷʤ, 

ʚʢʣʶʯʘʶʯʠ ʨʘʢ. ʇʦʢʘʟʘʥʦ, ʱʦ ʚʽʥ ʟʘʧʦʙʽʛʘʻ ʧʦʰʢʦʜʞʝʥʥʶ ɼʅʂ, ʩʧʨʠʯʠʥʝʥʦʤʫ 

ʭʽʤʽʯʥʠʤʠ ʪʘ ʬʽʟʠʯʥʠʤʠ ʘʛʝʥʪʘʤʠ, ʷʢʠʤ ʧʽʜʜʘʶʪʴʩʷ ʣʶʜʠ. ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ 

[7] ʙʫʣʦ ʧʝʨʝʚʽʨʠʪʠ ʟʘʭʠʩʥʫ ʜʽʶ ɓ-ʛʣʶʢʘʥʫ ʥʘ ʝʢʩʧʨʝʩʽʶ ʛʝʥʽʚ ERCC5 (ʙʝʨʝ 

ʫʯʘʩʪʴ ʫ ʚʽʜʥʦʚʣʝʥʥʽ ʧʦʰʢʦʜʞʝʥʠʭ ɼʅʂ), CASP9 (ʙʝʨʝ ʫʯʘʩʪʴ ʚ ʘʧʦʧʪʦʟʽ) ʪʘ 

CYP1A1 (ʙʝʨʝ ʫʯʘʩʪʴ ʫ ʤʝʪʘʙʦʣʽʟʤʽ ʢʩʝʥʦʙʽʦʪʠʢʽʚ) ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʇʃʈ ʪʘ 

ʧʨʦʚʦʜʷʯʠ ʚʠʤʽʨʶʚʘʥʥʷ ʤʝʪʘʙʦʣʽʯʥʦʛʦ ʧʨʦʬʽʣʶ ʥʘ ʣʽʥʽʾ ʢʣʽʪʠʥ HepG2. ʎʝʡ 

ʨʝʟʫʣʴʪʘʪ ʜʝʤʦʥʩʪʨʫʻ, ʱʦ ʣʽʢʫʚʘʥʥʷ b-ʛʣʶʢʘʥʦʤ ʤʘʣʦ ʟʘʭʠʩʥʠʡ ʝʬʝʢʪ [9]. ʊʘʢʦʞ 

ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ ʮʠʪʦʪʦʢʩʠʯʥʠʡ ʝʬʝʢʪ A. blazei [10].  

ɺ ʜʦʩʣʽʜʞʝʥʥʽ [11] ʚʠʚʯʘʣʠ ʚʧʣʠʚ ʚʦʜʥʠʭ ʝʢʩʪʨʘʢʪʽʚ A. blazei ʥʘ ʤʽʛʨʘʮʽʶ 

ʥʝʡʪʨʦʬʽʣʽʚ, ʨʽʚʝʥʴ ʬʘʛʦʮʠʪʦʟʫ ʪʘ ʫʪʚʦʨʝʥʥʷ ʨʝʘʢʪʠʚʥʠʭ ʚʠʜʽʚ ʢʠʩʥʶ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʣʽʥʽʾ ʢʣʽʪʠʥ ʥʝʡʪʨʦʬʽʣʽʚ ʤʦʨʩʴʢʦʾ ʩʚʠʥʢʠ. ɹʫʣʦ ʪʘʢʦʞ 

ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʚʧʣʠʚ ʚʞʠʚʘʥʥʷ ʝʢʩʪʨʘʢʪʫ A. blazei ʥʘ ʧʝʨʝʙʽʛ ʤʘʣʷʨʽʾ [12]. ʂʨʽʤ 
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ʪʦʛʦ, ʫ ʧʫʙʣʽʢʘʮʽʷʭ [13, 14] ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʢʣʽʥʽʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘ ʥʘʷʚʥʽʩʪʴ 

ʽʤʤʫʥʦʤʦʜʫʣʶʶʯʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʨʝʧʘʨʘʪʫ, ʷʢʠʡ ʥʘ 82 % ʧʨʝʜʩʪʘʚʣʝʥʠʡ 

ʝʢʩʪʨʘʢʪʦʤ A. blazei.  

ɸʥʪʠʤʽʢʨʦʙʥʽ ʚʣʘʩʪʠʚʦʩʪʽ A. blazei ʙʫʣʠ ʧʽʜʪʚʝʨʜʞʝʥʽ ʫ ʙʽʣʴʰʦʩʪʽ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʷʭ in vitro ʪʘ in vivo ʥʘ ʤʠʰʘʭ, ʘʣʝ ʚʘʨʪʦ ʟʘʟʥʘʯʠʪʠ, 

ʱʦ ʚ ʮʽʡ ʛʨʫʧʽ ʟʨʘʟʢʽʚ ʛʨʠʙʥʠʡ ʝʢʩʪʨʘʢʪ ʟʜʽʡʩʥʶʚʘʚ ʜʽʶ ʧʨʦʪʠ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, 

ʱʦ ʩʧʨʠʯʠʥʷʶʪʴ ʩʤʝʨʪʝʣʴʥ ̔ʽʥʬʝʢʮʽ,ʾ ʩʧʨʠʯʠʥʝʥ ̔ʧʥʝʚʤʦʢʦʢʘʤʠ ʪʘ ʬʝʢʘʣʴʥʠʤ 

ʧʝʨʠʪʦʥʽʪʦʤ. ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʧʽʜʪʚʝʨʜʠʣʠ ʘʥʪʠʤʽʢʨʦʙʥʫ ʘʢʪʠʚʥʽʩʪʴ 

ʝʢʩʪʨʘʢʪʽʚ ʛʨʠʙʘ A. blazei, ʷʢʽ ʟʜʝʙʽʣʴʰʦʛʦ ʚʠʷʚʠʣʠ ʙʽʣʴʰʫ ʯʫʪʣʠʚʽʩʪʴ 

ʛʨʘʤʧʦʟʠʪʠʚʥʠʭ ʙʘʢʪʝʨʽʡ ʜʦ ʟʘʟʥʘʯʝʥʦʛʦ ʝʢʩʪʨʘʢʪʫ (ʧʦʨʽʚʥʷʥʦ ʟ 

ʛʨʘʤʥʝʛʘʪʠʚʥʠʤʠ ʙʘʢʪʝʨʽʷʤʠ), ʘ ʩʘʤʝ:  Salmonella typhi, Streptococcus 

pneumoniae, Streptococcus mutans, Streptococcus sobrinus, Staphylococcus aureus, 

Bacillus cereus, Listeria monocytogenes ʪʘ ʢʦʣʽʬʦʨʬʥʽ ʙʘʢʪʝʨʽʾ. ɼʦʩʣʽʜʥʠʢʠ 

ʚʠʷʚʠʣʠ, ʱʦ ʚ ʛʨʠʙʘʭ ʻ ʢʽʣʴʢʘ ʧʨʦʪʠʤʽʢʨʦʙʥʠʭ ʨʝʯʦʚʠʥ, ʧʨʝʜʩʪʘʚʣʝʥʠʭ 

ʥʠʟʴʢʦʤʦʣʝʢʫʣʷʨʥʠʤʠ ʩʧʦʣʫʢʘʤʠ, ʷʢʽ ʻ ʧʝʨʝʚʘʞʥʦ ʚʪʦʨʠʥʥʠʤʠ ʤʝʪʘʙʦʣʽʪʘʤʠ, 

ʪʘʢʠʤʠ ʷʢ ʪʝʨʧʝʥʠ, ʩʝʩʢʚʽʪʝʨʧʝʥʠ ʪʘ ʽʥʰʽ ʩʪʝʨʦʾʜʠ, ʘʥʪʨʘʭʽʥʦʥʠ, ʧʦʭʽʜʥʽ 

ʙʝʥʟʦʡʥʦʾ ʢʠʩʣʦʪʠ ʪʘ ʭʽʥʦʣʽʥ, ʘ ʪʘʢʦʞ ʧʝʨʚʠʥʥʽ ʤʝʪʘʙʦʣʽʪʠ, ʪʘʢʽ ʷʢ ʱʘʚʣʝʚʘ 

ʢʠʩʣʦʪʘ. ʆʜʥʘʢ ʧʝʧʪʠʜʠ ʪʘ ʙʽʣʢʠ ʚʚʘʞʘʶʪʴʩʷ ʦʩʥʦʚʥʠʤʠ ʘʥʪʠʤʽʢʨʦʙʥʠʤʠ 

ʩʧʦʣʫʢʘʤʠ ʟ ʚʠʩʦʢʦʶ ʤʦʣʝʢʫʣʷʨʥʦʶ ʤʘʩʦʶ, ʱʦ ʻ ʚ ʛʨʠʙʘʭ [15].  

ɼʦʩʠʪʴ ʘʢʪʠʚʥʦ ʜʦʩʣʽʜʞʫʻʪʴʩʷ ʽ ʪʘʢʠʡ ʧʨʝʜʩʪʘʚʥʠʢ ʨʦʜʫ Agaricus ʷʢ 

Agaricus brasiliensi. ʋ ʩʪʘʪʪʽ [16] ʜʦʩʣʽʜʞʫʚʘʣʠ ʘʥʪʠʛʝʥʦʪʦʢʩʠʯʥʫ ʪʘ 

ʘʥʪʠʢʣʘʩʪʦʛʝʥʥʫ ʘʢʪʠʚʥʽʩʪʴ ʝʢʩʪʨʘʢʪʽʚ A. brasiliensis, ʦʪʨʠʤʘʥʠʭ ʧʨʠ ʨʽʟʥʠʭ 

ʪʝʤʧʝʨʘʪʫʨʘʭ ʽʥʬʫʟʽʡ ʧʨʠ 4 Á C ʪʘ 25 Á C. ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʧʦʢʘʟʘʣʠ, ʱʦ 

ʚʧʣʠʚ in vitro ʧʝʨʠʬʝʨʠʯʥʠʭ ʣʽʤʬʦʮʠʪʽʚ ʥʘ A. brasiliensis ʥʝ ʩʧʨʠʯʠʥʠʚ ʥʽ 

ʛʝʥʦʪʦʢʩʠʯʥʦʛʦ, ʥʽ ʢʣʘʩʪʦʛʝʥʥʦʛʦ ʝʬʝʢʪʫ, ʘʣʝ ʚʠʷʚʣʷʚ ʘʥʪʠʛʝʥʦʪʦʢʩʠʯʥʫ 

ʘʢʪʠʚʥʽʩʪʴ. ɽʢʩʪʨʘʢʪ A. brasiliensis, ʦʪʨʠʤʘʥʠʡ ʧʨʠ ʨʽʟʥʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ, ʙʫʚ 

ʝʬʝʢʪʠʚʥʠʤ ʜʣʷ ʟʤʝʥʰʝʥʥʷ ʧʦʰʢʦʜʞʝʥʥʷ ɼʅʂ, ʫ ʣʽʤʬʦʮʠʪʘʭ ʧʝʨʠʬʝʨʠʯʥʦʾ 

ʢʨʦʚʽ, ʦʙʨʦʙʣʝʥʠʭ in vitro, ʽ ʟʥʠʞʝʥʥʷ ʭʨʦʤʦʩʦʤʥʦʾ ʘʙʝʨʘʮʽʾ ʙʫʣʦ ʙʽʣʴʰ ʟʥʘʯʥʠʤ, 

ʢʦʣʠ ʢʣʽʪʠʥʥʽ ʢʫʣʴʪʫʨʠ ʦʙʨʦʙʣʷʣʠʩʷ ʝʢʩʪʨʘʢʪʦʤ, ʦʪʨʠʤʘʥʠʤ ʧʨʠ 25 0ʉ [16]. ɹʫʣʦ 

ʪʘʢʦʞ ʜʦʩʣʽʜʞʝʥʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ A. brasiliensis ʜʣʷ ʣʽʢʫʚʘʥʥʷ 

https://ru.wikipedia.org/wiki/Agaricus
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ʮʫʢʨʦʚʦʛʦ ʜʽʘʙʝʪʫ ʫ ʱʫʨʽʚ [17]. ɼʦ ʩʢʣʘʜʫ A. brasiliensis ʥʘʣʝʞʘʪʴ ʙʽʦʘʢʪʠʚʥʽ 

ʩʧʦʣʫʢʠ, ʷʢʽ ʤʦʞʫʪʴ ʜʽʷʪʠ ʷʢ ʘʥʪʠʙʽʦʪʠʢʠ, ʙʘʢʪʝʨʽʦʩʪʘʪʠʯʥʽ, ʬʫʥʛʽʩʪʘʪʠʯʥʽ ʪʘ 

ʥʝʤʘʪʦʩʪʘʪʠʯʥʽ ʨʝʯʦʚʠʥʠ. ʊʦʤʫ ʙʫʣʦ ʟʜʽʡʩʥʝʥʦ ʜʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ʤʽʮʝʣʽʘʣʴʥʦʾ 

ʩʫʩʧʝʥʟʽʾ A. brasiliensis ʥʘ ʦʦʤʽʮʝʪ, ʷʢʠʡ ʻ ʰʢʽʜʥʠʢʦʤ ʚʠʥʦʛʨʘʜʥʠʢʽʚ [18]. 

ʇʦʰʫʢ ʥʦʚʠʭ ʨʝʯʦʚʠʥ ʟ ʘʥʪʠʤʽʢʨʦʙʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʻ ʜʦʩʠʪʴ 

ʘʢʪʫʘʣʴʥʠʤ, ʪʦʤʫ ʜʘʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʜʦʩʠʪʴ ʯʘʩʪʦ ʧʨʦʚʦʜʷʪʴʩʷ ʽ ʟ ʧʨʝʜʩʪʘʚʥʠʢʘʤʠ 

ʨʦʜʫ Agaricus. ɸʥʪʠʤʽʢʨʦʙʥʫ ʘʢʪʠʚʥʽʩʪʴ ʤʝʪʘʥʦʣʴʥʦʛʦ ʝʢʩʪʨʘʢʪʫ, ʦʪʨʠʤʘʥʦʛʦ ʟ 

ʧʣʦʜʦʚʠʭ ʪʽʣ Agaricus lanipes, ʙʫʣʦ ʧʨʦʪʝʩʪʦʚʘʥʦ ʚʯʝʥʠʤʠ [19] ʧʨʦʪʠ ʪʨʴʦʭ 

ʛʨʘʤʧʦʟʠʪʠʚʥʠʭ ʙʘʢʪʝʨʽʡ, ʪʨʴʦʭ ʛʨʘʤʥʝʛʘʪʠʚʥʠʭ ʙʘʢʪʝʨʽʡ ʪʘ ʦʜʥʦʛʦ ʚʠʜʫ 

ʜʨʽʞʜʞʽʚ. ʗʢ ʚʠʢʣʘʜʝʥʦ ʚ ʩʪʘʪʽ, ʤʝʪʘʥʦʣʴʥʠʡ ʝʢʩʪʨʘʢʪ A. lanipes ʧʨʠ ʪʝʩʪʦʚʽʡ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʚʠʷʚʣʷʚ ʘʥʪʠʤʽʢʨʦʙʥʫ ʜʽʶ ʧʨʦʪʠ ʚʩʽʭ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʰʪʘʤʽʚ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʫʪʚʦʨʶʶʯʠ ʟʦʥʠ ʛʘʣʴʤʫʚʘʥʥʷ 11ï22 ʤʤ. ɿʥʘʯʝʥʥʷ ʟʦʥʠ 

ʽʥʛʽʙʫʚʘʥʥʷ, ʦʪʨʠʤʘʥʽ ʚ ʜʦʩʣʽʜʞʝʥʥʽ, ʙʫʣʠ ʥʘʡʙʽʣʴʰʠʤʠ ʜʣʷ ʙʘʢʪʝʨʽʾ Micrococcus 

luteus NCIBM (22 Ñ 1 ʤʤ, ʜʽʘʤʝʪʨ ʟʦʥʠ ʽʥʛʽʙʫʚʘʥʥʷ), ʷʢʘ ʚʠʷʚʠʣʘ ʥʘʡʙʽʣʴʰʫ 

ʯʫʪʣʠʚʽʩʪʴ ʜʦ ʝʢʩʪʨʘʢʪʫ, ʽ ʥʘʡʤʝʥʰʝ ʜʣʷ ʙʘʢʪʝʨʽʾ Escherichia coli ATCC 35218 

(11 Ñ 0 ʤʤ, ʜʽʘʤʝʪʨ ʟʦʥʠ ʛʘʣʴʤʫʚʘʥʥʷ), ʷʢʠʡ ʧʦʢʘʟʘʚ ʥʘʡʥʠʞʯʫ ʯʫʪʣʠʚʽʩʪʴ. ʇʦʨʷʜ 

ʟ ʙʘʢʪʝʨʽʘʣʴʥʠʤʠ ʚʠʜʘʤʠ ʙʫʣʦ ʧʦʢʘʟʘʥʦ, ʱʦ ʜʨʽʞʜʞʦʚʠʡ ʚʠʜ Candida albicans 

ATCC 10231 ʯʫʪʣʠʚʠʡ ʜʦ ʝʢʩʪʨʘʢʪʫ A. lanipes (19 Ñ 1 ʤʤ, ʜʽʘʤʝʪʨ ʟʦʥʠ 

ʽʥʛʽʙʫʚʘʥʥʷ). ʉʧʦʩʪʝʨʽʛʘʣʦʩʷ, ʱʦ ʝʢʩʪʨʘʢʪ A. lanipes ʤʘʚ ʧʨʦʪʠʤʽʢʨʦʙʥʫ ʜʽʶ 

ʧʨʦʪʠ ʚʩʽʭ ʰʪʘʤʽʚ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʜʘʥʠʭ ʪʝʩʪʽʚ. 

ɺʯʝʥʠʤʠ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʨʽʟʥʽ ʝʢʩʪʨʘʢʪʠ ʚʠʜʽʚ Agaricus bisporus, Agaricus 

bitorquis, Agaricus essettei, Agaricus silvicola ʪʘ A. brasiliensis ʟ ʨʦʜʠʥʠ 

Agaricaceae ʚʠʷʚʠʣʠ ʧʨʦʪʠʤʽʢʨʦʙʥʫ ʜʽʶ ʧʨʦʪʠ ʨʽʟʥʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʪʘʢʠʭ ʷʢ 

M. luteus, S. aureus, B. subtilis, Proteus vulgaris, Yersinia enterecolitica ʪʘ C. 

albicans; ʦʜʥʘʢ, ʝʢʩʪʨʘʢʪ A. lanipes ʫ ʜʘʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʜʦʜʘʪʢʦʚʦ ʚʠʷʚʠʚ 

ʧʨʦʪʠʤʽʢʨʦʙʥʫ ʜʽʶ, ʭʦʯ ʽ ʥʝʟʥʘʯʥʫ, ʧʨʦʪʠ ʙʘʢʪʝʨʽʾ E. coli [19]. 

ɼʦʩʣʽʜʞʝʥʥʷ [20] ʜʦʚʦʜʠʪʴ, ʱʦ ʥʝʦʯʠʱʝʥʽ ʝʢʩʪʨʘʢʪʠ Agaricus spp. ʥʝ 

ʤʦʛʣʠ ʢʽʣʴʢʽʩʥʦ ʧʝʨʝʰʢʦʜʞʘʪʠ ʨʦʩʪʫ ʛʨʘʤʥʝʛʘʪʠʚʥʠʭ ʙʘʢʪʝʨʽʡ, ʚ ʪʦʡ ʯʘʩ ʷʢ ʮʝ 

ʧʝʨʝʰʢʦʜʞʘʣʦ ʨʦʩʪʫ ʛʨʘʤʧʦʟʠʪʠʚʥʠʭ ʙʘʢʪʝʨʽʡ ʟʘʣʝʞʥʦ ʚʽʜ ʜʦʟʠ. ʉʝʨʝʜ 

ʛʨʘʤʧʦʟʠʪʠʚʥʠʭ ʙʘʢʪʝʨʽʡ ʟʦʣʦʪʠʩʪʠʡ ʩʪʘʬʽʣʦʢʦʢ ʟʥʘʯʥʦ ʽʥʛʽʙʫʚʘʚʩʷ ʝʢʩʪʨʘʢʪʘʤʠ 
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ʢʫʣʴʪʠʚʦʚʘʥʠʭ ʪʘ ʜʠʢʠʭ ʰʪʘʤʽʚ A. bisporus ʟ MIC50 0,18 ʪʘ 0,039 ʤʛ/ʤʣ 

ʚʽʜʧʦʚʽʜʥʦ, ʪʦʜʽ ʷʢ ʡʦʛʦ ʤʝʥʰʝ 30% ʽʥʛʽʙʫʚʘʣʠ Agaricus devoniensis ʪʘ Agaricus 

gennadii ʚ 1,25 ʤʛ/ʤʣ Enterococcus faecalis ʪʘ B. cereus ʚ ʦʩʥʦʚʥʦʤʫ ʩʧʨʠʡʥʷʪʣʠʚʽ 

ʜʦ ʢʫʣʴʪʠʚʦʚʘʥʦʛʦ A. bisporus. 

A. devoniensis ʪʘ A. gennadii ʚʠʷʚʣʷʣʠ ʥʝʟʥʘʯʥʫ ʛʘʣʴʤʽʚʥʫ ʜʽʶ ʣʠʰʝ 

ʚʽʜʥʦʩʥʦ ʟʦʣʦʪʠʩʪʦʛʦ ʩʪʘʬʽʣʦʢʦʢʘ. ʋ ʜʦʩʣʽʜʞʝʥʥʽ ʰʽʩʪʴ ʨʽʟʥʠʭ ʬʨʘʢʮʽʡ 

ʝʣʶʶʚʘʣʠ ʟ ʥʝʦʯʠʱʝʥʦʛʦ ʝʢʩʪʨʘʢʪʫ ʢʫʣʴʪʠʚʦʚʘʥʦʛʦ A. bisporus ʰʣʷʭʦʤ 

ʩʪʫʧʽʥʯʘʩʪʦʛʦ ʛʨʘʜʽʻʥʪʥʦʛʦ ʝʣʶʶʚʘʥʥʷ, ʟ ʷʢʠʭ ʜʚʽ ʬʨʘʢʮʽʾ ʟʜʽʡʩʥʶʚʘʣʠ ʢʽʣʴʢʽʩʥʦ 

ʚʠʤʽʨʶʚʘʥʫ ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʫ ʘʢʪʠʚʥʽʩʪʴ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʥʝʦʯʠʱʝʥʦʛʦ 

ʝʢʩʪʨʘʢʪʫ, ʮʽ ʜʚʽ ʬʨʘʢʮʽʾ ʟʥʘʯʥʦ ʽʥʛʽʙʫʚʘʣʠ ʷʢ ʛʨʘʤʧʦʟʠʪʠʚʥʽ, ʪʘʢ ʽ ʛʨʘʤʥʝʛʘʪʠʚʥʽ 

ʙʘʢʪʝʨʽʾ, ʟʦʢʨʝʤʘ E. coli ʚ ʜʦʟʽ 8 ʤʛ/ʤʣ. ʎʽ ʬʨʘʢʮʽʾ ʤʦʞʫʪʴ ʧʝʨʩʧʝʢʪʠʚʥʦ ʤʘʪʠ 

ʙʽʦʘʢʪʠʚʥʽ ʩʧʦʣʫʢʠ ʽ ʚʠʤʘʛʘʪʠ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʜʣʷ ʨʦʟʨʦʙʢʠ ʥʦʚʠʭ 

ʘʥʪʠʤʽʢʨʦʙʥʠʭ ʧʨʝʧʘʨʘʪʽʚ, ʦʪʨʠʤʘʥʠʭ ʟ A. bisporus [20]. 

ɿʥʘʯʥʠʡ ʧʦʪʝʥʮʽʘʣ ʧʨʦʷʚʣʷʻ Agaricus campestris, ʷʢʠʡ ʧʨʦʷʚʣʷʻ ʜʦʩʠʪʴ 

ʟʥʘʯʥʽ ʮʠʪʦʪʦʢʩʠʯʥʽ, ʘʥʪʠʦʢʩʠʜʘʥʪʥʽ ʪʘ ʘʥʪʠʤʽʢʨʦʙʥʽ ʚʣʘʩʪʠʚʦʩʪʽ [21]. ʊʘʢʦʞ ʫ 

ʜʦʩʣʽʜʞʝʥʥʽ [22] ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ ʽʤʫʥʦʤʦʜʫʣʶʶʯʽ ʚʣʘʩʪʠʚʦʩʪʽ Agaricus 

subrufescens. 

ʇʦʪʝʥʮʽʘʣ A. bisporus ̫ ʢ ʘʥʪʠʤʽʢʨʦʙʥʦʛʦ/ʛʨʠʙʢʦʚʦʛʦ ʟʘʩʦʙʫ ʻ ʚʠʩʦʢʠʤ, ʘʣʝ 

ʛʣʠʙʦʢʽ ʜʦʩʣʽʜʞʝʥʥʷ ʱʦʜʦ ʚʠʜʦʙʫʪʢʫ, ʰʠʨʦʢʦʛʦ ʪʝʩʪʫʚʘʥʥʷ ʦʨʛʘʥʽʟʤʽʚ ʥʘ 

ʘʥʪʠʤʽʢʨʦʙʥʫ ʯʫʪʣʠʚʽʩʪʴ, ʟ'ʷʩʫʚʘʥʥʷ ʙʽʦʘʢʪʠʚʥʠʭ ʩʧʦʣʫʢ ʪʘ ʧʦʚ'ʷʟʘʥʦʛʦ ʟ ʥʠʤʠ 

ʤʝʭʘʥʽʟʤʫ ʜʽʾ ʚʽʜʩʫʪʥʽ ʪʘ ʧʦʚʠʥʥʽ ʙʫʪʠ ʚʨʘʭʦʚʘʥʽ. 

ʅʝʦʯʠʱʝʥʽ ʝʢʩʪʨʘʢʪʠ, ʦʪʨʠʤʘʥʽ ʟ A. bisporus, ʫ ʨʽʟʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʘʭ 

ʧʦʢʘʟʘʣʠ ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʫ ʘʢʪʠʚʥʽʩʪʴ ʚʽʜʥʦʩʥʦ ʛʨʘʤʧʦʟʠʪʠʚʥʠʭ (S. aureus, B. 

cereus, Micrococcus þavus ʪʘ L. monocytogenes) ʪʘ ʛʨʘʤʥʝʛʘʪʠʚʥʠʭ ʙʘʢʪʝʨʽʡ 

(Pseudomonas aeruginosa, Salmonella typhimurium, E. coli ʪʘ Enterobacter cloacae). 

ʆʜʥʘʢ ʟʘʟʥʘʯʝʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʙʫʣʘ ʧʦʚ'ʷʟʘʥʘ ʟ ʤʝʪʦʜʘʤʠ 

ʝʢʩʪʨʘʛʫʚʘʥʥʷ ʥʘ ʦʩʥʦʚʽ ʨʦʟʯʠʥʥʠʢʘ, ʷʢʽ ʜʝʤʦʥʩʪʨʫʚʘʣʠ ʚʝʣʠʢʫ ʨʽʟʥʠʮʶ ʚ 

ʫʨʦʞʘʷʭ ʪʘ ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʽʡ ʪʘ ʧʨʦʪʠʛʨʠʙʢʦʚʽʡ ʘʢʪʠʚʥʦʩʪʽ [23, 24, 25]. 

ɽʢʩʪʨʘʢʪʠ A. bisporus, ʧʨʠʛʦʪʦʚʘʥʽ ʨʽʟʥʠʤʠ ʨʦʟʯʠʥʥʠʢʘʤʠ, ʟʥʘʯʥʦ ʽʥʛʽʙʫʶʪʴ 

ʢʠʰʢʦʚʦʶ ʧʘʣʠʯʢʦʶ ʪʘ ʟʦʣʦʪʠʩʪʠʤ ʩʪʘʬʽʣʦʢʦʢʦʤ. ʎʽ ʨʝʟʫʣʴʪʘʪʠ ʦʙʽʮʷʶʪʴ 
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ʟʘʧʨʦʧʦʥʫʚʘʪʠ ʧʦʜʘʣʴʰʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʝʢʩʪʨʘʢʪʽʚ A. bisporus ʷʢ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ 

ʭʘʨʯʦʚʦʾ ʜʦʙʘʚʢʠ [26]. 

ɻʨʠʙ ʚʦʣʦʜʽʻ ʘʥʪʠʦʢʩʠʜʘʥʪʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʪʘ ʤʽʩʪʠʪʴ ʮʽʥʥʽ ʛʨʠʙʥʽ 

ʧʦʣʽʩʘʭʘʨʠʜʠ (ʛʣʶʢʘʥʠ, ʭʽʪʠʥ). ɽʪʘʥʦʣʴʥʽ ʝʢʩʪʨʘʢʪʠ, ʧʨʠʛʦʪʦʚʘʥʽ ʟ A. bisporus, ̒  

ʙʘʛʘʪ ̔ʝʨʛʦʩʪʝʨʦʣʦʤ, ʪʘ ʚʦʣʦʜʽʶʪʴ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʜʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʙʘʟʦʚʦʤʫ 

ʢʨʝʤʽ ʜʣʷ ʢʦʩʤʝʪʠʢʠ, ʦʩʢʽʣʴʢʠ ʝʨʛʦʩʪʝʨʦʣ, ʢʠʩʣʦʪʠ ʪʘ ʽʥʰʽ ʧʦʣʽʬʝʥʦʣʠ ʚʠʷʚʣʷʣʠ 

ʭʦʨʦʰʫ ʩʪʽʡʢʽʩʪʴ ʧʽʩʣʷ ʾʭ ʚʢʣʶʯʝʥʥʷ ʜʦ ʙʘʟʦʚʠʭ ʧʨʦʜʫʢʪʽʚ. ʂʨʽʤ ʪʦʛʦ, ʨʝʮʝʧʪʫʨʘ 

ʟ ʝʢʩʪʨʘʢʪʘʤʠ A. bisporus ʧʽʜʪʨʠʤʫʚʘʣʘ ʭʦʨʦʰʫ ʘʥʪʠʦʢʩʠʜʘʥʪʥʫ ʪʘ 

ʧʨʦʪʠʟʘʧʘʣʴʥʫ ʘʢʪʠʚʥʽʩʪʴ ʰʣʷʭʦʤ ʽʥʛʽʙʫʚʘʥʥʷ ʧʨʦʜʫʢʮʽʾ NO ʪʘ ʤʝʣʘʥʽʥʫ ʟʘ 

ʨʘʭʫʥʦʢ ʧʨʠʛʥʽʯʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ ʪʠʨʦʟʠʥʘʟʠ [23]. 

ɽʢʩʪʨʘʢʪʠ A. bisporus ʙʘʛʘʪʽ ʥʘ ʚʪʦʨʠʥʥʽ ʤʝʪʘʙʦʣʽʪʠ, ʪʘʢʽ ʷʢ ʬʝʥʦʣʠ, 

ʬʣʘʚʦʥʦʾʜʠ, ʘʩʢʦʨʙʽʥʦʚʘ ʢʠʩʣʦʪʘ, ɓ-ʢʘʨʦʪʠʥ ʪʘ ʣʽʢʦʧʥ̔. A. bisporus ̒  ʧʦʪʝʥʮʽʡʥʠʤ 

ʧʨʠʨʦʜʥʠʤ ʜʞʝʨʝʣʦʤ ʬʝʥʦʣʽʚ, ʷʢʽ, ʷʢ ʚʽʜʦʤʦ, ʻ ʝʬʝʢʪʠʚʥʠʤʠ ʘʥʪʠʦʢʩʠʜʘʥʪʘʤʠ 

[27]. ʍʽʤʽʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʜʠʭʣʦʨʤʝʪʘʥʦʚʦʛʦ ʝʢʩʪʨʘʢʪʫ A. bisporus ʧʨʠʟʚʝʣʦ ʜʦ 

ʚʠʜʽʣʝʥʥʷ ʝʨʛʦʩʪʝʨʦʣʫ, ʙʨʘʩʽʢʘʩʪʝʨʦʣʫ, ʪʨʠʣʽʥʦʣʝʾʥʫ ʪʘ ʣʽʥʦʣʝʚʦʾ ʢʠʩʣʦʪʠ [28]. 

ʋ ʧʫʙʣʽʢʘʮʽʾ [29] ʝʪʘʥʦʣʴʥʠʡ ʝʢʩʪʨʘʢʪ A. bisporus ʪʘ A. brasiliensis 

ʪʝʩʪʫʚʘʣʠ ʥʘ ʧʨʠʛʥʽʯʝʥʥʷ ʨʦʩʪʫ L. monocytogenes ʚ ʡʦʛʫʨʪʽ. ʆʙʠʜʚʘ ʚʠʜʠ 

ʚʠʷʚʠʣʠʩʴ ʭʦʨʦʰʠʤ ʜʞʝʨʝʣʦʤ ʙʽʦʘʢʪʠʚʥʠʭ ʩʧʦʣʫʢ. A. brasiliensis ʙʫʚ ʙʘʛʘʪʰʠʤ 

ʥʘ ʧʦʣʽʥʝʥʘʩʠʯʝʥʽ ʞʠʨʥʽ ʢʠʩʣʦʪʠ ʪʘ ʚʠʷʚʣʷʚ ʚʠʩʦʢʫ ʢʦʥʮʝʥʪʨʘʮʽʶ ʬʝʥʦʣʴʥʠʭ 

ʢʠʩʣʦʪ ʪʘ ʪʦʢʦʬʝʨʦʣʽʚ. A. bisporus ʧʦʢʘʟʘʚ ʙʽʣʴʰ ʚʠʩʦʢʠʡ ʚʤʽʩʪ 

ʤʦʥʦʥʝʥʘʩʠʯʝʥʠʭ ʞʠʨʥʠʭ ʢʠʩʣʦʪ ʪʘ ʝʨʛʦʩʪʝʨʦʣʫ. A. brasiliensis ʚʠʷʚʠʚ ʥʘʡʚʠʱʠʡ 

ʘʥʪʠʦʢʩʠʜʘʥʪʥʠʡ ʧʦʪʝʥʮʽʘʣ, ʘ ʡʦʛʦ ʝʪʘʥʦʣʦʚʠʡ ʝʢʩʪʨʘʢʪ ʚʠʷʚʠʚ ʥʘʡʚʠʱʠʡ 

ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʠʡ ʧʦʪʝʥʮʽʘʣ; ʤʝʪʘʥʦʣʦʚʠʡ ʝʢʩʪʨʘʢʪ A. bisporus ʚʠʷʚʠʚ ʥʘʡʚʠʱʫ 

ʧʨʦʪʠʛʨʠʙʢʦʚʫ ʘʢʪʠʚʥʽʩʪʴ. A. brasiliensis ʚʦʣʦʜʽʚ ʢʨʘʱʠʤʠ ʢʦʥʩʝʨʚʫʶʯʠʤʠ 

ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʚ ʡʦʛʫʨʪʽ. 

ʋ ʩʪʘʪʪʽ [30] ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʚʠʟʥʘʯʝʥʥʷ ʢʦʤʝʨʮʽʡʥʦʛʦ ʰʪʘʤʫ A. bisporus, 

ʷʢʠʡ ʧʨʦʷʚʣʷʻ ʥʘʡʙʽʣʴʰ ̔ʘʥʪʠʦʢʩʠʜʘʥʪʥ ̔ʚʣʘʩʪʠʚʦʩʪ̔ ʪʘ ʚʠʟʥʘʯʝʥʦ ʤʽʥʝʨʘʣʴʥʠʡ 

ʩʢʣʘʜ ʛʨʠʙʽʚ. ʋ ʜʦʩʣʽʜʞʝʥʥʽ [31] ʟʜʽʡʩʥʝʥʦ ʚʠʟʥʘʯʝʥʥʷ ʘʥʪʠʦʢʩʠʜʘʥʪʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʪʘ ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʠʡ ʩʢʨʠʥʽʥʛ ʭʽʪʦʟʘʥʫ ʟ A. bisporus in vitro ʱʦʜʦ 

ʚʠʙʨʘʥʠʭ ʢʣʽʥʽʯʥʠʭ ʽʟʦʣʷʪʽʚ. ɿʦʥʘ ʛʘʣʴʤʫʚʘʥʥʷ ʚʠʜʽʣʝʥʦʛʦ ʭʽʪʦʟʘʥʫ ʚʠʷʚʣʷʻ 
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ʥʘʡʚʠʱʫ ʘʢʪʠʚʥʽʩʪʴ ʫ ʚʽʜʥʦʰʝʥʥʽ ʜʦ B. subtilis, P. aeruginosa, K. pneumonia ʪʘ 

Acinetobacter baumannii. ɺʯʝʥʽ ʧʨʠʧʫʩʢʘʶʪʴ, ʱʦ A. bisporus ʚʠʩʪʫʧʘʻ 

ʧʦʪʝʥʮʽʡʥʠʤ ʜʞʝʨʝʣʦʤ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʝʢʦʣʦʛʽʯʥʦ ʯʠʩʪʠʭ ʭʽʪʠʥʫ ʪʘ ʭʽʪʦʟʘʥʫ ʧʨʠ 

ʨʦʟʨʦʙʮʽ ʣʽʢʽʚ, ʰʪʫʯʥʦʾ ʢʽʩʪʢʠ ʪʘ ʩʠʨʦʚʠʥʠ ʜʣʷ ʭʘʨʯʦʚʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ 

ʥʘʡʙʣʠʞʯʠʤ ʯʘʩʦʤ. ʊʘʢʦʞ ʽʟ ʢʫʣʴʪʫʨʘʣʴʥʦʾ ʨʽʜʠʥʠ A. bisporus ʙʫʣʦ ʝʢʩʪʨʘʛʦʚʘʥʦ 

ʝʢʟʦʧʦʣʽʩʘʭʘʨʠʜʠ, ʷʢʽ ʤʘʶʪʴ ʩʧʨʠʷʪʣʠʚʫ ʘʥʪʠʦʢʩʠʜʘʥʪʥʫ ʘʢʪʠʚʥʽʩʪʴ in vitro, 

ʧʨʦʪʠʜʽʘʙʝʪʠʯʥʫ ʜʽʶ ʥʘ ʤʠʰʝʡ, ʜʽʘʙʝʪʠʢʽʚ. ɽʢʟʦʧʦʣʽʩʘʭʘʨʠʜ ʟ A. bisporus ʤʦʞʝ 

ʙʫʪʠ ʥʦʚʠʤ ʨʝʩʫʨʩʦʤ ʧʨʠʨʦʜʥʠʭ ʘʥʪʠʦʢʩʠʜʘʥʪʽʚ ʪʘ ʧʨʦʪʠʜʽʘʙʝʪʠʯʥʠʭ ʟʘʩʦʙʽʚ 

ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʬʫʥʢʮʽʦʥʘʣʴʥʽʡ ʾʞʽ ʯʠ ʣʽʢʘʭ [32]. 

ʂʨʽʤ ʭʽʪʠʥʫ ʪʘ ʭʽʪʦʟʘʥʫ ʘʢʪʠʚʥʦ ʜʦʩʣʽʜʞʫʻʪʴʩʷ ʽ ʪʘʢʽ ʛʨʠʙʥʽ ʙʽʣʢʠ ʷʢ 

ʣʝʢʪʠʥʠ. ʇʨʠ ʧʨʦʚʝʜʝʥʥʽ ʜʦʩʣʽʜʞʝʥʴ ʥʘ ʤʠʰʘʭ [33] ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ 

ʣʝʢʪʠʥʠ ʚʠʜʽʣʝʥʽ ʽʟ A. bisporus ʤʘʶʪʴ ʽʤʫʥʦʤʦʜʫʣʶʶʯʠʡ ʝʬʝʢʪ in vivo, 

ʟʤʝʥʰʫʶʯʠ ʚʨʦʜʞʝʥʽ ʪʘ ʘʜʘʧʪʘʮʽʡʥʽ ʨʝʘʢʮʽʾ. ɿʘʟʥʘʯʝʥʠʡ ʣʝʢʪʠʥ ʜʝʤʦʥʩʪʨʫʻ 

ʧʦʪʝʥʮʽʡʥʝ ʪʝʨʘʧʝʚʪʠʯʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʣʷ ʢʦʥʪʨʦʣʶ ʟʘʧʘʣʴʥʠʭ ʘʫʪʦʽʤʫʥʥʠʭ 

ʧʘʪʦʣʦʛʽʡ. ʊʘʢʦʞ, ʚʩʪʘʥʦʚʣʝʥʦ ʱʦ ʧʨʠ ʚʠʨʦʱʫʚʘʥʥʽ ʥʘ ʮʝʣʶʣʦʟʥʦʤʫ ʩʫʙʩʪʨʘʪʽ 

A. bisporus ʤʦʞʝ ʙʫʪʠ ʧʦʪʝʥʮʽʡʥʠʤ ʜʞʝʨʝʣʦʤ ʪʘʢʦʛʦ ʬʝʨʤʝʥʪʫ ʷʢ b-ʛʣʶʢʦʟʠʜʘʟʘ 

[34]. 

ɼʦʩʠʪʴ ʚʘʞʣʠʚʠʤ ʻ ʪʝ ʱʦ ʚʞʠʚʘʥʥʷ A. bisporus ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʩʪʘʥ 

ʤʽʢʨʦʙʽʦʪʠ ʢʠʰʝʯʥʠʢʫ [35]. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʦʘʥʘʣʽʟʫʚʘʚʰʠ ʩʫʯʘʩʥʫ ʣʽʪʝʨʘʪʫʨʫ ʤʦʞʥʘ ʟʨʦʟʫʤʽʪʠ, ʱʦ ʚ 

ʜʘʥʠʡ ʯʘʩ ʚʠʟʥʘʯʝʥʥʷ ʢʦʨʠʩʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʛʨʠʙʽʚ ʻ ʜʦʩʠʪʴ ʧʝʨʩʧʝʢʪʠʚʥʠʤ. 

ʊʘʢʽ ʜʦʩʣʽʜʞʝʥʥʷ ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʚʽʜʢʨʠʪʠ ʥʦʚʽ ʜʞʝʨʝʣʘ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ 

ʨʝʯʦʚʠʥ ʟ ʽʤʫʥʦʩʪʠʤʫʣʶʶʯʠʤʠ, ʘʥʪʠʦʢʩʠʜʘʥʪʥʠʤʠ, ʧʨʦʪʠʜʽʘʙʝʪʠʯʥʠʤʠ ʪʘ 

ʘʥʪʠʤʽʢʨʦʙʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ. ʅʘʜʟʚʠʯʘʡʥʦ ʚʝʣʠʢʘ ʫʚʘʛʘ ʧʨʠʜʽʣʷʻʪʴʩʷ ʩʘʤʝ 

ʚʠʚʯʝʥʥʶ ʘʥʪʠʤʽʢʨʦʙʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʨʽʟʥʠʭ ʝʢʩʪʨʘʢʪʽʚ ʛʨʠʙʽʚ ʨʦʜʫ Agaricus, 

ʦʩʢʽʣʴʢʠ ʟʘʨʘʟ ʩʪʘʻ ʚʩʝ ʙʽʣʴʰ ʧʦʰʠʨʝʥʠʤ ʷʚʠʱʝ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʙʘʢʪʝʨʽʡ ʜʦ 

ʘʥʪʠʙʽʦʪʠʢʽʚ.  

ɼʣʷ ʢʨʘʱʦʛʦ ʘʥʘʣʽʟʫ ʨʝʟʫʣʴʪʘʪʠ ʥʘʚʝʜʝʤʦ ʫ ʚʠʛʣʷʜʽ ʪʘʙʣ. 1.1. 
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ʊʘʙʣʠʮʷ 1.1. 

ɺʣʘʩʪʠʚʦʩʪʽ ʛʨʠʙʽʚ ʨʦʜʫ Agaricus 

ɺʠʜ ʎʽʥʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ɼʞʝʨʝʣʦ 

ʽʥʬʦʨʤʘʮʽʾ 

ɸ. blazei ɯʤʫʥʦʤʦʜʫʣʶʶʯʽ, ʘʥʪʠʦʢʩʠʜʘʥʪʥʽ, 

ʘʥʪʠʜʽʘʙʝʪʠʯʥʽ, ʮʠʪʦʪʦʢʩʠʯʥʽ, ʘʥʪʠʤʽʢʨʦʙʥʽ, 

ʜʞʝʨʝʣʦ ʚʽʪʘʤʽʥʽʚ, ʧʦʣʽʩʘʭʘʨʠʜʽʚ 

[5, 6, 7, 8, 9, 

10, 15] 

ɸ. brasiliensi ɸʥʪʠʛʝʥʦʪʦʢʩʠʯʥʽ, ʘʥʪʠʤʽʢʨʦʙʥʽ, 

ʘʥʪʠʦʢʩʠʜʘʥʪʥʽ, ʜʞʝʨʝʣʦ ʙʘʢʪʝʨʽʦʩʪʘʪʠʯʥʠʭ 

ʪʘ ʬʫʥʛʽʩʪʘʪʠʯʥʠʭ ʨʝʯʦʚʠʥ 

[16, 17, 18] 

A. bitorquis, A. essettei, A. 

silvicola, A. lanipes, 

Agaricus spp., A. 

devoniensis, A. gennadii 

ɸʥʪʠʤʽʢʨʦʙʥʽ  [19, 20] 

A. campestris ʎʠʪʦʪʦʢʩʠʯʥʽ, ʘʥʪʠʦʢʩʠʜʘʥʪʥʽ, ʘʥʪʠʤʽʢʨʦʙʥʽ [21] 

A. subrufescens ɯʤʫʥʦʤʦʜʫʣʶʶʯʽ  [22] 

A. bisporus ɸʥʪʠʤʽʢʨʦʙʥʽ, ʘʥʪʠʦʢʩʠʜʘʥʪʥʽ, 

ʧʨʦʪʠʟʘʧʘʣʴʥʽ, ʜʞʝʨʝʣʦ ʬʝʥʦʣʽʚ, ʬʣʘʚʦʥʦʾʜʽʚ, 

ʘʩʢʦʨʙʽʥʦʚʦʾ ʢʠʩʣʦʪʠ, ɓ-ʛʣʶʢʦʟʠʜʘʟʠ, ɓ-

ʢʘʨʦʪʠʥʫ, ʣʽʢʦʧʽʥʫ, ʝʨʛʦʩʪʝʨʦʣʫ, ʣʽʥʦʣʝʚʦʾ 

ʢʠʩʣʦʪʠ, ʭʽʪʠʥʫ, ʭʽʪʦʟʘʥʫ, ʣʝʢʪʠʥʽʚ 

[23, 24, 25, 26, 

28, 31, 32, 34] 

ɿʚʘʞʘʶʯʠ ʥʘ ʫʩʽ ʥʘʚʝʜʝʥʽ ʧʝʨʩʧʝʢʪʠʚʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʨʠʙʽʚ ʨʦʜʫ Agaricus, 

ʜʦʩʠʪʴ ʚʠʛʽʜʥʠʤ ʩʪʘʻ ʾʭ ʚʠʨʦʱʫʚʘʥʥʷ. ʇʨʦʪʝ ʧʨʝʜʩʪʘʚʥʠʢʠ ʜʘʥʦʛʦ ʨʦʜʫ ʻ 

ʥʘʜʟʚʠʯʘʡʥʦ ʚʠʤʦʛʣʠʚʠʤʠ ʜʦ ʫʤʦʚ ʚʠʨʦʱʫʚʘʥʥʷ ʪʘ ʯʫʪʣʠʚʠʤʠ ʜʦ ʩʪʦʨʦʥʥʽʭ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ. ʊʦʤʫ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʷʢʽʩʥʠʭ ʛʨʠʙʽʚ ʥʝʦʙʭʽʜʥʦ ʚʠʟʥʘʯʠʪʠ 

ʜʞʝʨʝʣʘ ʟʘʙʨʫʜʥʝʥʥʷ ʪʘ ʟʙʫʜʥʠʢʽʚ ʟʘʭʚʦʨʶʚʘʥʴ. ʂʨʽʤ ʪʦʛʦ, ʥʘʜʟʚʠʯʘʡʥʦ 

ʘʢʪʫʘʣʴʥʠʤ ʧʠʪʘʥʥʷʤ ʻ ʧʦʰʫʢ ʩʧʦʩʦʙʽʚ ʙʦʨʦʪʴʙʠ ʽʟ ʰʢʽʜʥʠʢʘʤʠ ʛʨʠʙʽʚ. 

ɹʽʣʴʰʽʩʪʴ ʰʢʽʜʥʠʢʽʚ ʚʠʢʣʠʢʘʻ ʟʘʭʚʦʨʶʚʘʥʥʷ ʮʽʣʦʾ ʨʦʜʠʥʠ, ʪʦʤʫ ʜʦʮʽʣʴʥʦ 

ʨʦʟʛʣʷʥʫʪʠ ʜʞʝʨʝʣʘ ʟʘʙʨʫʜʥʝʥʥʷ ʪʘ ʟʙʫʜʥʠʢʽʚ ʟʘʭʚʦʨʶʚʘʥʥʷ ʜʣʷ ʥʘʡʙʽʣʴʰ 

ʢʫʣʴʪʠʚʦʚʘʥʦʛʦ ʛʨʠʙʘ A. bisporus. 
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ʈʆɿɼɯʃ 2. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʟʙʫʜʥʠʢʽʚ ʭʚʦʨʦʙ Agaricus bisporus ʪʘ 

ʰʣʷʭʠ ʙʦʨʦʪʴʙʠ ʟ ʥʠʤʠ 

2.1 ʍʚʦʨʦʙʠ ʧʝʯʝʨʠʮʴ ʪʘ ʜʞʝʨʝʣʘ ʢʦʥʪʘʤʽʥʘʮʽʾ 

ɺ ʋʢʨʘʾʥʽ ʟʥʘʯʥʦ ʧʦʰʠʨʝʥʠʤ ʻ ʚʠʨʦʱʫʚʘʥʥʷ ʧʝʯʝʨʠʮʴ ʷʢ ʥʘ ʛʨʠʙʥʠʭ 

ʬʝʨʤʘʭ ʪʘʢ ʽ ʫ ʧʨʠʚʘʪʥʠʭ ʛʦʩʧʦʜʘʨʩʪʚʘʭ. ʇʨʦʪʝ, ʜʣʷ ʪʦʛʦ ʱʦʙ ʚʠʨʦʩʪʠʪʠ ʧʨʠʜʘʪʥʽ 

ʜʣʷ ʧʨʦʜʘʞʫ ʛʨʠʙʠ ʥʝʦʙʭʽʜʥʦ ʱʦʙ ʚʦʥʠ ʙʫʣʠ ʙʝʟʧʝʯʥʠʤʠ ʜʣʷ ʩʧʦʞʠʚʘʥʥʷ. ɺʘʨʪʦ 

ʟʘʟʥʘʯʠʪʠ, ʱʦ ʧʝʯʝʨʠʮʽ ʻ ʜʦʩʠʪʴ ʚʨʘʟʣʠʚʠʤʠ ʽʥʰʠʤʠ ʦʨʛʘʥʽʟʤʘʤʠ. 

ʅʘʡʧʦʰʠʨʝʥʽʰʠʤʠ ʭʚʦʨʦʙʘʤʠ ʧʝʯʝʨʠʮʴ ʻ: ʩʫʭʘ ʛʥʠʣʠʟʥʘ ʘʙʦ ʚʝʨʪʠʮʠʣʴʦʟ; ʤʦʢʨʘ 

ʘʙʦ ʙʽʣʘ ʛʥʠʣʠʟʥʘ; ʧʘʚʫʪʠʥʥʘ ʮʚʽʣʴ; ʙʘʢʪʝʨʽʘʣʴʥʘ ʧʣʷʤʠʩʪʽʩʪʴ ʪʘ ʤʫʤʽʬʽʢʘʮʽʷ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʟʙʫʜʥʠʢʘʤʠ ʻ ʤʽʢʨʦʤʽʮʝʪʠ, ʙʘʢʪʝʨʽʾ ʪʘ ʚʽʨʫʩʠ. 

ʄʽʨʠ ʙʦʨʦʪʴʙʠ ʽʟ ʛʨʠʙʥʠʤʠ, ʚʽʨʫʩʥʠʤʠ ʡ ʙʘʢʪʝʨʽʘʣʴʥʠʤʠ ʭʚʦʨʦʙʘʤʠ: 

¶ ʩʪʨʦʛʝ ʜʦʪʨʠʤʘʥʥʷ ʩʘʥʽʪʘʨʥʦ-ʛʽʛʽʻʥʽʯʥʠʭ ʚʠʤʦʛ ʫ ʢʫʣʴʪʠʚʘʮʽʡʥʦʤʫ 

ʧʨʠʤʽʱʝʥʥʽ ʡ ʯʠʩʪʦʪʠ ʜʦʚʢʦʣʘ ʥʴʦʛʦ; 

¶ ʜʝʟʽʥʬʝʢʮʽʷ ʧʦʢʨʠʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ; 

¶ ʩʪʨʦʛʝ ʜʦʪʨʠʤʘʥʥʷ ʨʝʞʠʤʫ ʚʝʥʪʠʣʷʮʽʾ ʢʫʣʴʪʠʚʘʮʽʡʥʦʛʦ ʧʨʠʤʽʱʝʥʥʷ; 

¶ ʧʽʜʪʨʠʤʫʚʘʥʥʷ ʥʝʦʙʭʽʜʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʡ ʚʦʣʦʛʦʩʪʽ ʧʦʚʽʪʨʷ ʚ ʧʝʨʽʦʜ 

ʚʠʨʦʱʫʚʘʥʥʷ ʧʝʯʝʨʠʮʴ; 

¶ ʥʝʛʘʡʥʠʡ ʟʙʽʨ ʽ ʟʥʠʱʝʥʥʷ ʭʚʦʨʠʭ ʧʣʦʜʦʚʠʭ ʪʽʣ ʨʘʟʦʤ ʟ ʤʽʮʝʣʽʻʤ; 

¶ ʪʝʨʤʽʯʥʘ ʦʙʨʦʙʢʘ ʧʨʠʤʽʱʝʥʥʷ ʥʘʧʨʠʢʽʥʮʽ ʚʠʨʦʱʫʚʘʥʥʷ ʢʫʣʴʪʫʨʠ; 

¶ ʜʝʟʽʥʬʝʢʮʽʷ ʢʫʣʴʪʠʚʘʮʽʡʥʦʛʦ ʧʨʠʤʽʱʝʥʥʷ;  

¶ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʝʟʚʽʨʫʩʥʦʛʦ ʧʦʩ̔ʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. 

ɿ ʤʝʪʦʶ ʧʨʦʬʽʣʘʢʪʠʢʠ ʭʚʦʨʦʙ ʥʝʦʙʭʽʜʥʦ ʧʨʦʚʦʜʠʪʠ ʟʘʭʦʜʠ ʙʦʨʦʪʴʙʠ ʽʟ 

ʧʘʪʦʛʝʥʘʤʠ: ʩʚʦʻʯʘʩʥʘ ʜʽʘʛʥʦʩʪʠʢʘ ʟʙʫʜʥʠʢʽʚ, ʚʠʙʨʘʢʦʚʢʘ ʭʚʦʨʠʭ ʧʣʦʜʦʚʠʭ ʪʽʣ, 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʘʥʪʠʧʘʪʦʛʝʥʥʠʭ ʙʽʦʣʦʛʽʯʥʠʭ ʧʨʝʧʘʨʘʪʽʚ, ʧʽʜʙʽʨ ʩʪʽʡʢʠʭ ʜʦ 

ʟʘʭʚʦʨʶʚʘʥʴ ʚʠʜʽʚ ʪʘ ʰʪʘʤʽʚ ʛʨʠʙʽʚ. ʂʨʽʤ ʪʦʛʦ, ʥʝʦʙʭʽʜʥʦ ʚʩʪʘʥʦʚʣʶʚʘʪʠ, ʱʦ ʻ 

ʜʞʝʨʝʣʦʤ ʢʦʥʪʘʤʽʥʘʮʽʾ. 

ɯʩʥʫʻ ʚʝʣʠʢʘ ʽʤʦʚʽʨʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʩʽʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʚʞʝ ʚʨʘʞʝʥʦʛʦ 
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ʤʽʮʝʣʽʘʣʴʥʦʾ ʤʘʩʠ Agaricus bisporus. ʅʘʡʯʘʩʪʽʰʝ ʷʢ ʧʦʩʽʚʥʠʡ ʤʘʪʝʨʽʘʣ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʟʝʨʥʦʚʠʡ ʤʽʮʝʣʽʡ. ɼʣʷ ʧʨʠʛʦʪʫʚʘʥʥʷ ʧʦʩʽʚʥʦʛʦ ʤʽʮʝʣʽʶ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʟʝʨʥʦ ʟʣʘʢʦʚʠʭ ʢʫʣʴʪʫʨ: ʧʰʝʥʠʮʽ, ʧʨʦʩʘ, ʞʠʪʘ, ʚʽʚʩʘ, ʷʯʤʝʥʶ, 

ʢʫʢʫʨʫʜʟʠ, ʨʠʩʫ ʪʘ ʽʥʰʠʭ. ʋ ʪʦʡ ʞʝ ʯʘʩ, ʦʜʠʥ ʛʨʘʤ ʨʠʩʫ, ʷʢʠʡ ʪʘʢʦʞ 

ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʚʠʨʦʱʫʚʘʥʥʷ ʧʦʩʽʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʤʽʩʪʠʪʴ ʙʣʠʟʴʢʦ 50 000 ï 

100 000 ʢʣʽʪʠʥ ʙʘʢʪʝʨʽʡ, ʙʽʣʴʰ ʥʽʞ 200 000 ʘʢʪʠʥʦʤʽʮʝʪʽʚ, 12 000 ʩʧʦʨ ʛʨʠʙʽʚ ʽ 

ʟʥʘʯʥʫ ʢʽʣʴʢʽʩʪʴ ʢʣʽʪʠʥ ʜʨʽʞʜʞʽʚ. ʊʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ ʩʪʝʨʠʣʽʟʫʚʘʪʠ 1 ʛ ʟʝʨʥʘ, ʩʣʽʜ 

ʟʥʠʱʠʪʠ ʙʽʣʴʰ ʥʽʞ 300 000 ʢʣʽʪʠʥ-ʘʥʪʘʛʦʥʽʩʪʽʚ. ɼʣʷ ʫʥʝʤʦʞʣʠʚʣʶʚʘʥʥʷ 

ʢʦʥʪʘʤʽʥʘʮʽʾ ʩʪʦʨʦʥʥʴʦʶ ʤʽʢʨʦʙʽʦʪʦʶ ʦʩʥʦʚʥʽ ʚʠʤʦʛʠ ʪʘʢʽ: ʟʝʨʥʦ ʥʝ ʧʦʚʠʥʥʦ 

ʤʘʪʠ ʙʫʜʴ-ʷʢʠʭ ʛʨʠʙʥʠʭ ʪʘ ʙʘʢʪʝʨʽʘʣʴʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ, ʘ ʧʨʠʛʦʪʫʚʘʥʥʷ 

ʧʦʩʽʚʥʦʛʦ ʤʽʮʝʣʽʶ ï ʚʽʜʧʦʚʽʜʘʪʠ ʪʝʭʥʦʣʦʛʽʯʥʦʤʫ ʨʝʛʣʘʤʝʥʪʫ. ʇʝʨʝʚʘʛʘʤʠ 

ʟʝʨʥʦʚʦʛʦ ʧʦʩʽʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ̒  ʪʝ, ʱʦ ʦʜʥʘ ʟʝʨʥʠʥʘ ï ʦʜʥʘ ʪʦʯʢʘ ʧʨʦʨʦʩʪʘʥʥʷ ʡ 

ʟʨʫʯʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ. ʋʨʘʞʝʥʥʷ ʯʠʩʪʠʭ ʢʫʣʴʪʫʨ ʛʨʠʙʥʦʶ ʘʙʦ ʙʘʢʪʝʨʽʘʣʴʥʦʶ 

ʽʥʬʝʢʮʽʻʶ ʫʥʝʤʦʞʣʠʚʣʶʻ ʡʦʛʦ ʧʦʜʘʣʴʰʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʣʷ ʟʘʩʽʚʫ ʢʦʤʧʦʩʪʫ, ʘ ʫ 

ʨʘʟʽ ʥʝʚʯʘʩʥʦʛʦ ʚʠʷʚʣʝʥʥʷ ʩʧʨʠʯʠʥʷʻ ʟʥʘʯʥʝ ʫʨʘʞʝʥʥʷ ʩʫʙʩʪʨʘʪʽʚ ʽʥʬʝʢʮʽʻʶ ʪʘ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʘʭʚʦʨʶʚʘʥʥʷ ʧʣʦʜʦʚʠʭ ʪʽʣ ʧʝʯʝʨʠʮʽ, ʱʦ ʟʤʝʥʰʫʻ ʟʘʛʘʣʴʥʫ 

ʫʨʦʞʘʡʥʽʩʪʴ ʏʠʩʪʘ ʢʫʣʴʪʫʨʘ ʾʩʪʽʚʥʦʛʦ ʛʨʠʙʘ ʮʝ ʥʝʦʙʭʽʜʥʘ ʽ ʦʙʦʚ`ʷʟʢʦʚʘ 

ʧʝʨʝʜʫʤʦʚʘ ʡʦʛʦ ʫʩʧʽʰʥʦʛʦ ʟʙʝʨʽʛʘʥʥʷ, ʚʽʜʪʚʦʨʝʥʥʷ ʽ ʧʨʦʤʠʩʣʦʚʦʛʦ 

ʢʫʣʴʪʠʚʫʚʘʥʥʷ. 

ɿʘʟʚʠʯʘʡ, ʰʣʷʭʘʤʠ ʫʨʘʞʝʥʥʷ ʧʦʩʽʚʥʦʛʦ ʤʽʮʝʣʽʶ ʻ: ʟʝʨʥʦ, ʟʘʙʨʫʜʥʝʥʽ 

ʻʤʥʦʩʪʽ ʜʣʷ ʧʨʦʨʦʱʫʚʘʥʥʷ ʟʝʨʥʘ, ʟʘʙʨʫʜʥʝʥʝ ʧʨʠʤʽʱʝʥʥʷ, ʥʝʩʧʨʘʚʥʠʡ ʬʽʣʴʪʨ 

ʣʘʤʽʥʘʨʥʦʛʦ ʙʦʢʩʫ ʘʙʦ ʟʘʛʘʣʴʥʦʾ ʚʝʥʪʠʣʷʮʽʾ ʣʘʙʦʨʘʪʦʨʽʾ, ʽʥʩʪʨʫʤʝʥʪ, ʦʜʷʛ. ʇʨʠ 

ʮʴʦʤʫ ʜʞʝʨʝʣʘʤʠ ʟʘʙʨʫʜʥʝʥʥʷ ʤʦʞʫʪʴ ʙʫʪʠ: ʧʨʘʮʽʚʥʠʢ, ʧʦʚʽʪʨʷ, ʩʝʨʝʜʦʚʠʱʘ, 

ʽʥʩʪʨʫʤʝʥʪʠ, ʤʘʪʝʨʠʥʩʴʢʘ ʢʫʣʴʪʫʨʘ, ʨʫʭʦʤʽ ʢʦʥʪʘʤʽʥʘʮʽʡʥʽ ʯʘʩʪʦʯʢʠ. 

ʋ ʩʪʘʪʪʽ [36] ʥʘʚʝʜʝʥʦ ʜʘʥʽ ʱʦʜʦ ʜʦʩʣʽʜʞʝʥʴ ʟʨʘʟʢʽʚ ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʪʘ ʞʠʪʘ. 

ɸʚʪʦʨʘʤʠ ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʾʭ ʟʥʘʯʥʫ ʟʘʨʘʞʝʥʽʩʪʴ ʤʽʢʨʦʤʽʮʝʪʘʤʠ, ʱʦ ʩʪʘʥʦʚʠʣʦ 

ʚʽʜʧʦʚʽʜʥʦ 55,0 ̔ 79,5% (ʪʘʙʣ. 2.1). ʇʨʠʯʠʥʦʶ ʚʠʩʦʢʦʾ ʟʘʩʝʣʝʥʦʩʪʽ ʟʝʨʥʘ ʛʨʠʙʘʤʠ 

ʤʦʞʫʪʴ ʙʫʪʠ ʧʦʨʫʰʝʥʥʷ ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʱʫʚʘʥʥʷ ʨʦʩʣʠʥ ʪʘ ʟʙʝʨʽʛʘʥʥʷ ʡʦʛʦ.  
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ʊʘʙʣʠʮʷ 2.1 

ʄʽʢʨʦʦʨʛʘʥʽʟʤʠ, ʚʠʣʫʯʝʥʽ ʽʟ ʟʝʨʥʘ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ 

ʧʨʠʛʦʪʫʚʘʥʥʷ ʧʦʩʽʚʥʦʛʦ ʤʽʮʝʣʽʶ [36] 

ʄʽʢʨʦʦʨʛʘʥʽʟʤʠ ɿʝʨʥʦ ʧʰʝʥʠʮʽ ɿʝʨʥʦ ʞʠʪʘ 

ɿʘʨʘʞʝʥʽʩʪʴ ʥʘʩʽʥʥʷ ʭʚʦʨʦʙʘʤʠ,% 55,0 79,5 

ɹʘʢʪʝʨʽʦʟ,% 1,5 9,0 

ɸʣʴʪʝʨʥʘʨʽʦʟ (Alternaria sp.),% 27,0 65,5 

ʌʫʟʘʨʽʦʟ (Fusarium sp.),% 1,5 0,5 

ɿʝʣʝʥʝ ʧʣʽʩʥʷʚʽʥʥʷ (Penicillium sp.),% 25,0 4,5 

ɿʜʦʨʦʚʝ ʥʘʩʽʥʥʷ,% 45,0 20,5 

Absidia sp. 0,5 ʅʝ ʚʠʷʚʣʝʥʦ 

Aspergillus sp. 4,0 ʅʝ ʚʠʷʚʣʝʥʦ 

Cladosporium sp. 4,0 ʅʝ ʚʠʷʚʣʝʥʦ 

Chaetomium sp. 1,0 ʅʝ ʚʠʷʚʣʝʥʦ 

Nigrospora sp. ʅʝ ʚʠʷʚʣʝʥʦ 1,5 

Papularia sp. 0,5 2,5 

Rhizopus sp. 0,5 ʅʝ ʚʠʷʚʣʝʥʦ 

Trichoderma sp. 1,0 0,5 

ʅʝ ʚʠʟʥʘʯʝʥʽ*,% 3,0 6,0 

ʇʨʠʤʽʪʢʘ: * ʧʽʜ ʯʘʩ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʚʽʜʩʫʪʥʻ ʩʧʦʨʦʥʦʰʝʥʥʷ 

ɿʘʛʘʣʦʤ ʽʟ ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʽ ʞʠʪʘ ʙʫʣʦ ʚʠʣʫʯʝʥʦ ʤʽʢʨʦʤʽʮʝʪʠ 14 ʨʦʜʽʚ. 

ʅʘʡʙʽʣʴʰ ʧʨʝʜʩʪʘʚʣʝʥʠʤʠ ʚʠʷʚʠʣʠʩʴ ʛʨʠʙʠ ʨʦʜʽʚ Alternaria Nees ʽ Penicillium 

Link. ʉʝʨʝʜ ʽʜʝʥʪʠʬʽʢʦʚʘʥʠʭ ʤʽʢʨʦʤʽʮʝʪʽʚ ʙʫʣʠ ʥʝʙʝʟʧʝʯʥʽ ʢʦʥʢʫʨʝʥʪʠ ʤʽʮʝʣʽʶ 

ʧʝʯʝʨʠʮʽ, ʷʢʽ ʟʘ ʫʤʦʚ ʥʝʜʦʩʪʘʪʥʴʦʾ ʩʪʝʨʠʣʽʟʘʮʽʾ ʟʝʨʥʘ, ʤʦʞʫʪʴ ʨʦʟʚʠʚʘʪʠʩʴ ʧʽʜ ʯʘʩ 

ʚʠʨʦʱʫʚʘʥʥʷ ʟʝʨʥʦʚʦʾ ʛʨʠʙʥʠʮʽ, ʩʧʨʠʯʠʥʷʪʠ ʧʦʷʚʫ ʭʚʦʨʦʙ ʧʦʩʽʚʥʦʛʦ ʤʽʮʝʣʽʶ ʪʘ 

ʚʧʣʠʚʘʪʠ ʥʘ ʡʦʛʦ ʯʠʩʪʦʪʫ. ʎʝ ʧʨʝʜʩʪʘʚʥʠʢʠ ʨʦʜʽʚ Alternaria, Penicillium ʪʘ 

Trichoderma Pers. ɿʝʨʥʦ ʞʠʪʘ ʧʦʨʽʚʥʷʥʥʦ ʽʟ ʟʝʨʥʦʤ ʧʰʝʥʠʮʽ ʥʘʡʙʽʣʴʰʝ 

ʟʘʨʘʞʫʚʘʣʦʩʴ ʙʘʢʪʝʨʽʦʟʦʤ ʪʘ ʘʣʴʪʝʨʥʘʨʽʦʟʦʤ, ʱʦ ʩʧʨʠʯʠʥʷʻ ʯʦʨʥʝ ʧʣʽʩʥʷʚʽʥʥʷ 

ʤʽʮʝʣʽʶ ʚʽʜʧʦʚʽʜʥʦ 9,0 ʽ 65,5%, ʘ ʟʝʨʥʦ ʧʰʝʥʠʮʽ - ʧʝʥʽʮʠʣʘʤʠ (25,0%), ʱʦ ʻ 

ʥʝʙʝʟʧʝʯʥʠʤʠ ʟʙʫʜʥʠʢʘʤʠ ʟʝʣʝʥʦʾ ʧʣʽʩʥʷʚʠ ʧʦʩʽʚʥʦʛʦ ʤʽʮʝʣʽʶ. ɺʠʩʦʢʠʡ 
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ʚ̔ ʜʩʦʪʦʢ ʟʘʨʘʞʝʥʥʷ ʟʝʨʥʘ ʮʠʤʠ ʤʽʢʨʦʤʽʮʝʪʘʤʠ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʚ ʥʘ ʨʦʟʚʠʪʦʢ 

ʧʦʩʽʚʥʦʛʦ ʤʽʮʝʣʽʶ. ɿʝʨʥʦ ʦʙʦʭ ʢʫʣʴʪʫʨ ʙʫʣʦ ʟʘʨʘʞʝʥʦ ʪʨʠʭʦʜʝʨʤʦʶ, ʷʢʘ ʪʘʢʦʞ ʻ 

ʟʙʫʜʥʠʢʦʤ ʥʝʙʝʟʧʝʯʥʦʾ ʟʝʣʝʥʦʾ ʧʣʽʩʥʷʚʠ, ʱʦ ʩʪʘʥʦʚʠʚ 1,0 ʽ 0,5%.  

ɼʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ ʩʧʦʨʠ ʧʝʥʽʮʠʣʽʚ ʚʠʞʠʚʘʶʪʴ ʧʽʩʣʷ ʩʪʝʨʠʣʽʟʘʮʽʾ 

ʟʝʨʥʘ ʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʡʦʛʦ ʯʠʩʪʦʪʫ. ʇʽʜ ʯʘʩ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘʢʦʛʦ ʟʝʨʥʘ, 

ʢʦʥʪʘʤʽʥʘʮʽʷ ʧʦʩʽʚʥʦʾ ʛʨʠʙʥʠʮʽ ʤʽʢʨʦʤʽʮʝʪʘʤʠ ʨʦʜʫ Penicillium ʢʦʣʠʚʘʣʘʩʴ ʚ 

ʤʝʞʘʭ ʚʽʜ 1,0 ʜʦ 65%. ʉʝʨʝʜ ʽʜʝʥʪʠʬʽʢʦʚʘʥʠʭ ʤʽʢʨʦʤʽʮʝʪʽʚ ʥʘ ʟʝʨʥʽ ʧʰʝʥʠʮʽ 

ʩʧʦʩʪʝʨʽʛʘʣʠ ʪʘʢʦʞ ʨʽʜ Absidia Tiegh., ʧʨʝʜʩʪʘʚʥʠʢʠ ʷʢʦʛʦ ʟʘ ʣʽʪʝʨʘʪʫʨʥʠʤʠ 

ʜʘʥʠʤʠ, ʥʘʣʝʞʘʪʴ ʜʦ ʪʝʨʤʦʪʦʣʝʨʘʥʪʥʠʭ, ʱʦ ʤʦʞʫʪʴ ʚʠʞʠʚʘʪʠ ʧʽʜ ʜʽʻʶ ʚʠʩʦʢʠʭ 

ʪʝʤʧʝʨʘʪʫʨ ʩʪʝʨʠʣʽʟʘʮʽʾ, ʽ ʻ ʟʘʙʨʫʜʥʶʚʘʯʘʤʠ ʣʘʙʦʨʘʪʦʨʽʡ, ʫ ʪʦʤʫ ʯʠʩʣʽ 

ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʠʭ. ʅʘʜʘʣʽ, Absidia sp. ʙʫʣʘ ʚʠʷʚʣʝʥʘ ʧʽʜ ʯʘʩ ʦʙʨʦʩʪʘʥʥʷ ʟʝʨʥʦʚʦʛʦ 

ʩʫʙʩʪʨʘʪʫ ʤʽʮʝʣʽʻʤ ʧʝʯʝʨʠʮʽ ʜʚʦʩʧʦʨʦʚʦʾ, ʱʦ ʤʘʣʦ ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʡʦʛʦ ʨʽʩʪ 

[36]. 

ɼʣ̫  ʚʠʨʦʱʫʚʘʥʥʷ ʛʨʠʙʽʚ ʧʝʯʝʨʠʮʽ ʜʚʦʩʧʦʨʦʚʦʾ ʦʜʥʠʤ ʽʟ ʜʞʝʨʝʣ ʽʥʬʝʢʮʽʾ ʚ 

ʪʝʭʥʦʣʦʛʽʯʥʦʤʫ ʧʨʦʮʝʩʽ ʪʘʢʦʞ ʻ ʧʦʣʠʚʥʘ ʚʦʜʘ, ʷʢʘ ʩʧʦʥʫʢʘʻ ʧʘʪʦʛʝʥʠ ʨʽʟʥʦʾ 

ʧʨʠʨʦʜʠ ʮʠʨʢʫʣʶʚʘʪʠ ʫ ʚʠʨʦʙʥʠʯʠʭ ʧʨʠʤʽʱʝʥʥʷʭ. ʇʨʠ ʮʴʦʤʫ ʚʦʜʘ ʟʘʥʦʩʠʪʴ ʜʦ 

ʢʦʤʧʦʩʪʫ ʧʣʦʜʦʚʠʭ ʪʽʣ ʪʘ ʽʥʰʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʘʣʣʦʭʪʦʥʥʽ ʪʘ ʘʚʪʦʭʪʦʥʥʽ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ ʽ ʚʽʨʫʩʠ. ʅʘʧʨʠʢʣʘʜ, ʧʨʠ ʘʥʘʣʽʟʽ ʟʘʙʽʨʥʦʾ ʚʦʜʠ ʽʟ ʨʝʟʝʨʚʫʘʨʽʚ ʜʣʷ 

ʧʦʣʠʚʫ ʚʠʷʚʣʝʥʦ: ʙʘʢʪʝʨʽʾ ï E.coli, B.cereus, P.aeruginosa, ʤʽʢʨʦʩʢʦʧʽʯʥʽ ʛʨʠʙʠ ï 

A. þavus, P. funiculosum; ʚʽʨʫʩʠ ʪʘ ʚʽʨʫʩʦʧʦʜʽʙʥʽ ʯʘʩʪʢʠ ī 25-30ʥʤ (ʥʝ 

ʽʜʝʥʪʠʬʽʢʫʶʪʴʩʷ ʱʦʜʦ ʬʽʪʦʚʽʨʫʩʽʚ, ɺʊʄ (Tobamovirus), Y-ʚʽʨʫʩ (Potyvirus) [37]. 

ʂʨʽʤ ʪʦʛʦ, ʢʦʤʧʦʩʪ ʷʢʠʡ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʚʠʨʦʱʫʚʘʥʥʷ ʧʝʯʝʨʠʮʴ ʤʘʻ 

ʜʦʩʠʪʴ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʙʘʢʪʝʨʽʘʣʴʥʦʾ ʪʘ ʛʨʠʙʥʦʾ ʢʦʥʪʘʤʽʥʘʮʽʾ. ʉʝʨʝʜ ʙʘʢʪʝʨʽʡ 

ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʤʠ ʻ ʧʨʝʜʩʪʘʚʥʠʢʠ ʨʦʜʽʚ Solibacillus, Comamonas, 

Acinetobacter, Pseudomonas, Sphingomonas, Bacillus, Paenibacillus, Clostridia and 

Proteobacteria, Thermus thermophilusis. ʉʝʨʝʜ ʘʢʪʠʥʦʤʽʮʝʪʽʚ ʧʦʰʠʨʝʥʠʤʠ ʻ 

Corynebacterium ʽ Streptomyces. ʉʝʨʝʜ ʛʨʠʙʽʚ ʫ ʢʦʤʧʦʩʪʽ ʚʠʷʚʣʷʶʪʴʩʷ Lewia, 

Rhizomucor, Aspergillus, Talaromyces, Thermomyces, Thermus, Mycothermus 

thermophilus ʪʘ Chaetomium thermophilum. ɼʘʥʽ ʦʨʛʘʥʽʟʤʠ ʻ ʢʦʨʠʩʥʠʤʠ ʜʣʷ 

ʢʦʤʝʨʮʽʡʥʦʛʦ ʚʠʨʦʱʫʚʘʥʥʷ A. bisporus. ɺʦʥʠ ʨʦʟʱʝʧʣʶʶʪʴ ʣʝʛʢʦʜʦʩʪʫʧʥʽ 
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ʩʧʦʣʫʢʠ ʽ ʚʠʚʽʣʴʥʷʶʪʴ ʘʤʽʘʢ, ʘ ʧʦʪʽʤ ʟʜʽʡʩʥʶʶʪʴ ʧʝʨʝʪʚʦʨʝʥʥʷ ʮʝʣʶʣʦʟʠ ʪʘ 

ʛʝʤʽʮʝʣʶʣʦʟʠ ʚ ʧʨʦʜʫʢʪʠ, ʷʢ ̔ʻ ʦʩʥʦʚʥʠʤ ʜʞʝʨʝʣʦʤ ʞʠʚʣʝʥʥʷ ʜʣʷ A.bisporus. 

ɺʚʘʞʘʻʪʴʩʷ, ʱʦ ʙʘʢʪʝʨʽʘʣʴʥʽ ʪʘʢʩʦʥʠ ʩʧʨʠʷʶʪʴ ʧʦʜʦʚʞʝʥʥʶ ʛʽʬ A.bisporus, ʘ 

ʙʘʢʪʝʨʽʘʣʴʥʘ ʘʢʪʠʚʥʽʩʪʴ ʥʝʦʙʭʽʜʥʘ ʜʣʷ ʽʥʜʫʢʮʽʾ ʚʠʨʦʱʫʚʘʥʥʷ ʧʣʦʜʦʥʦʩʥʠʭ ʪʽʣ 

ʛʨʠʙʽʚ ʧʽʜ ʯʘʩ ʧʦʩʽʚʫ. ʉʧʨʦʙʠ ʚʠʜʽʣʝʥʥʷ ʙʘʢʪʝʨʽʡ, ʱʦ ʩʧʨʠʷʶʪʴ ʟʨʦʩʪʘʥʥʶ 

ʛʨʠʙʽʚ, ʜʣʷ ʢʦʤʝʨʮʽʡʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʛʨʠʙʽʚ ʱʝ ʥʝ ʙʫʣʠ ʫʩʧʽʰʥʠʤʠ. ʂʦʤʧʦʩʪʥʽ 

ʙʘʢʪʝʨʽʾ ʪʘ ʛʨʠʙʠ ʪʘʢʦʞ ʟʘʚʜʘʶʪʴ ʝʢʦʥʦʤʽʯʥʦ ʚʘʞʣʠʚʠʭ ʚʪʨʘʪ ʫ ʧʨʦʮʝʩʽ ʧʦʩʽʚʫ, 

ʩʧʨʠʯʠʥʷʶʯʠ ʥʠʟʢʫ ʨʫʡʥʽʚʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʛʽʬ ʛʨʠʙʽʚ ʪʘ ʧʣʦʜʦʥʦʰʝʥʥʷ. ɺ 

ʢʦʤʧʦʩʪʽ ʢʨʽʤ çʢʦʨʠʩʥʠʭè ʦʨʛʘʥʽʟʤʽʚ ʤʦʞʫʪʴ ʟʥʘʭʦʜʠʪʠʩʷ ʽ ʧʘʪʦʛʝʥʥʽ ʜʣʷ 

A.bisporus [38, 39, 40].  

ʇʽʜ ʯʘʩ ʚʠʨʦʱʫʚʘʥʥʷ ʧʝʯʝʨʠʮʴ ʤʦʞʣʠʚʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʽʦʜʦʙʨʠʚ. ʆʜʥʠʤ 

ʽʟ ʚʘʨʽʘʥʪʽʚ ʙʽʦʜʦʙʨʠʚ ʜʣʷ ʧʨʦʤʠʩʣʦʚʦʛʦ ʚʠʨʦʱʫʚʘʥʥʷ ʧʝʯʝʨʠʮʴ ʻ ʙʘʢʪʝʨʽʘʣʴʥʽ 

ʽʥʦʢʫʣʷʥʪʠ A. faecalis ʪʘ B. subtilis, ʱʦ ʜʦʜʘʶʪʴʩʷ ʫ ˇʨʫʥʪʦʚʽ ˇʨʫʥʪʠ, ʧʽʜʛʦʪʦʚʣʝʥʽ 

ʟ ʨʽʟʥʠʭ ʙʘʟʦʚʠʭ ʤʘʪʝʨʽʘʣʽʚ. ɼʦʚʝʜʝʥʦ ʾʭ ʩʪʠʤʫʣʶʶʯʠʡ ʚʧʣʠʚ ʥʘ ʨʽʩʪ A.bisporus 

[41]. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʦʘʥʘʣʽʟʫʚʘʚʰʠ ʜʞʝʨʝʣʘ ʽ ʰʣʷʭʠ ʢʦʥʪʘʤʽʥʘʮʽʾ A.bisporus 

ʧʜ̔ ʯʘʩ ʧʨʦʤʠʩʣʦʚʦʛʦ ʢʫʣʴʪʠʚʫʚʘʥʥʷ, ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʥʘʡʙʽʣʴʰʠʡ 

ʥʝʛʘʪʠʚʥʠʡ ʝʬʝʢʪ ʤʦʞʫʪʴ ʤʘʪʠ ʛʨʠʙʠ ʨʦʜʫ Trichoderma, ʷʢʽ ʤʦʞʫʪʴ ʧʦʪʨʘʧʠʪʠ 

ʥʘ ʚʠʨʦʙʥʠʮʪʚʦ ʟ ʥʝʷʢʽʩʥʠʤ ʧʦʩʽʚʥʠʤ ʤʘʪʝʨʽʘʣʦʤ. ʂʨʽʤ ʪʦʛʦ, ʚʝʣʠʢʫ ʫʚʘʛʫ 

ʧʦʪʨʽʙʥʦ ʟʚʝʨʪʘʪʠ ʥʘ ʷʢʽʩʪʴ ʧʦʣʠʚʥʦʾ ʚʦʜʠ ʥʘ ʚʠʨʦʙʥʠʮʪʚʽ. ɿʥʘʯʥʫ ʨʦʣʴ ʫ 

ʚʠʨʦʱʫʚʘʥʥʽ A.bisporus ʥʘ ʢʦʤʧʦʩʪʥʽʡ ʩʠʨʦʚʠʥʽ ʚʽʜʽʛʨʘʶʪʴ ʤʝʟʦʬʽʣʴʥʽ ʪʘ 

ʪʝʨʤʦʬʽʣʴʥʽ ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ, ʷʢʽ ʨʦʟʱʝʧʣʶʶʯʠ ʮʝʣʶʣʦʟʫ, ʨʦʙʣʷʪʴ ʩʫʙʩʪʨʘʪ 

ʛʦʪʦʚʠʤ ʜʦ ʚʠʨʦʱʫʚʘʥʥʷ A.bisporus. ʊʘʢʦʞ ʚʘʨʪʦ ʚʽʜʤʽʪʠʪʠ ʧʦʟʠʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ 

ʨʽʩʪ ʢʫʣʴʪʫʨʠ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʙʽʦʜʦʙʨʠʚ, ʷʢʽ ʧʨʝʜʩʪʘʚʣʝʥʽ ʢʫʣʴʪʫʨʘʤʠ 

A. faecalis ʪʘ B. subtilis, ʷʢʽ ʩʪʠʤʫʣʶʶʪʴ ʨʽʩʪ A.bisporus. 

2.2. ɺʽʨʫʩʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ Agaricus bisporus 

ɺʽʨʫʩʥʽ ʽʥʬʝʢʮʽʾ, ʷʢ ʧʨʘʚʠʣʦ, ʙʝʟʩʠʤʧʪʦʤʥʽ ʪʘ ʩʪʽʡʢʽ. ɼʣʷ ʢʫʣʴʪʫʨʠ 

A. bisporus ʦʧʠʩʘʥʦ ʧʦʥʘʜ ʜʝʩʷʪʴ ʧʘʪʦʛʝʥʥʠʭ ʚʽʨʫʩʽʚ, ʜʣʷ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʷʢʠʭ 

ʧʨʘʢʪʠʯʥʦ ʚʽʜʩʫʪʥʽ ʚʠʩʦʢʦʯʫʪʣʠʚʽ ʤʝʪʦʜʠ. ʅʘ ʩʴʦʛʦʜʥʽ ʚ ʋʢʨʘʾʥʽ ʧʨʘʢʪʠʯʥʦ ʥʝ 

ʽʩʥʫʻ ʤʦʣʝʢʫʣʷʨʥʦ-ʙʽʦʣʦʛʽʯʥʠʭ ʜʽʘʛʥʦʩʪʠʢʫʤʽʚ ʜʣʷ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʤʽʢʦʚʽʨʫʩʽʚ, ʷʢʽ 
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ʫʨʘʞʫʶʪʴ ʧʝʯʝʨʠʮʽ. ɼʦʚʝʜʝʥʦ, ʱʦ ʟʘ ʚʽʨʫʩʥʦʛʦ ʟʘʭʚʦʨʶʚʘʥʥʷ ʧʣʦʜʦʚʽ ʪʽʣʘ ʛʨʠʙʽʚ 

ʟʤʽʥʶʶʪʴʩʷ ʤʦʨʬʦʣʦʛʽʯʥʦ, ʚʪʨʘʯʘʶʯʠ ʧʨʠ ʮʴʦʤʫ ʩʚʦʾ ʩʤʘʢʦʚʽ ʷʢʦʩʪʽ ʽ ʥʝʨʽʜʢʦ 

ʩʪʘʶʪʴ ʥʝʙʝʟʧʝʯʥʠʤʠ ʜʣʷ ʚʞʠʚʘʥʥʷ. ʊʘʢʦʞ ʚʦʥʠ ʥʝ ʪʽʣʴʢʠ ʟʥʠʞʫʶʪʴ ʫʨʦʞʘʡ 

ʧʝʯʝʨʠʮʴ, ʘ ʡ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʧʦʚʥʦʾ ʟʘʛʠʙʝʣʽ ʤʽʮʝʣʽ.ʁ ɺ ʨʝʟʫʣʴʪʘʪʽ ʘʥʘʣʽʟʫ ʜʣʈʅʂ, 

ʷʢʽ ʚʠʜʽʣʝʥʽ ʟ ʧʣʦʜʦʚʠʭ ʪʽʣ ʧʝʯʝʨʠʮʽ, ʫʩʪʘʥʦʚʣʝʥʦ ʥʘʷʚʥʽʩʪʴ ʚʽʨʫʩʥʦʾ ʽʥʬʝʢʮʽʾ. 

ɼʣʷ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʧʨʦʤʠʩʣʦʚʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʧʝʯʝʨʠʮʴ ʥʘ ʙʝʟʚʽʨʫʩʥʽʡ ʦʩʥʦʚʽ ʽ 

ʟʘʧʦʙʽʛʘʥʥʷ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʤʽʢʦʚʽʨʫʩʽʚ ï ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʥʘ ʨʘʥʥʽʭ ʝʪʘʧʘʭ 

ʧʨʦʚʦʜʠʪʠ ʢʦʤʧʣʝʢʩʥʫ ʜʽʘʛʥʦʩʪʠʢʫ ʤʽʮʝʣʽʶ ʥʘ ʚʽʨʫʩʦʥʦʩʽʡʩʪʚʦ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʜʦʩʣʽʜʞʝʥʴ ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʪʝʩʪ-ʩʠʩʪʝʤ ʥʘ ʦʩʥʦʚʽ ʇʃʈ [42]. 

ʄʥʦʞʠʥʥʽ ʚʽʨʫʩʥʽ ʽʥʬʝʢʮʽʾ ʯʘʩʪʦ ʧʨʦʪʽʢʘʶʪʴ ʙʝʟʩʠʤʧʪʦʤʥʦ, 

ʧʨʝʜʩʪʘʚʣʷʶʯʠ ʩʪʽʡʢʽ ʩʪʘʪʠʯʥʽ ʩʧʦʩʦʙʠ ʞʠʪʪʷ, ʷʢʽ ʟʜʘʶʪʴʩʷ ʜʦʙʨʦʷʢʽʩʥʠʤʠ, 

ʩʠʤʙʽʦʪʠʯʥʠʤʠ ʘʙʦ, ʤʦʞʣʠʚʦ, ʢʦʨʠʩʥʠʤʠ ʜʣʷ ʛʦʩʧʦʜʘʨʷ. ɼʣʷ ʛʨʠʙʽʚ ʚʽʨʫʩʥʘ 

ʽʥʬʝʢʮʽʷ ʧʝʨʝʜʘʻʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʰʣʷʭʦʤ ʮʠʪʦʧʣʘʟʤʘʪʠʯʥʦʛʦ ʦʙʤʽʥʫ ʧʽʩʣʷ 

ʢʦʥʪʘʢʪʫ ʤʽʞ ʢʣʽʪʠʥʘʤʠ, ʘ ʧʦʯʘʪʢʦʚʽ ʽʥʬʝʢʮʽʾ ʚʽʜ ʚʽʣʴʥʠʭ ʥʝʢʣʽʪʠʥʥʠʭ ʚʽʨʫʩʽʚ 

ʙʫʣʦ ʚʘʞʢʦ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʪʠ ʣʠʰʝ ʦʜʥʠʤ ʧʨʠʢʣʘʜʦʤ, ʚʽʨʫʩʦʤ ɼʅʂ ʛʨʠʙʢʦʚʦʾ 

ʽʥʬʝʢʮʽʾ. ʄʥʦʞʠʥʥʽ ʚʽʨʫʩʥʽ ʽʥʬʝʢʮʽʾ ʚʢʣʶʯʘʶʪʴ ʯʠʩʣʝʥʥʽ ʚʟʘʻʤʦʜʽʾ ʤʽʞ ʩʘʤʠʤʠ 

ʚʽʨʫʩʘʤʠ, ʛʦʩʧʦʜʘʨʝʤ ʪʘ ʥʘʚʢʦʣʠʰʥʽʤ ʩʝʨʝʜʦʚʠʱʝʤ, ʚʥʘʩʣʽʜʦʢ ʯʦʛʦ ʟʤʽʥʶʶʪʴʩʷ 

ʷʢ ʥʘ ʤʦʣʝʢʫʣʷʨʥʦʤʫ, ʪʘʢ ʽ ʚ ʧʦʧʫʣʷʮʽʡʥʦʤʫ ʨʽʚʥʷʭ, ʱʦ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ 

ʧʝʨʝʭʦʜʫ ʩʧʦʩʦʙʫ ʞʠʪʪʷ ʚʽʜ ʩʪʽʡʢʦʛʦ ʜʦ ʛʦʩʪʨʦʛʦ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʬʝʥʦʪʠʧʫ 

ʟʘʭʚʦʨʶʚʘʥʥʷ.  

A. bisporus ʤʦʞʝ ʩʪʨʘʞʜʘʪʠ ʚʽʜ ʝʢʦʥʦʤʽʯʥʦ ʟʛʫʙʥʠʭ ʚʽʨʫʩʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ, 

ʪʘʢʠʭ ʷʢ ʭʚʦʨʦʙʘ La France ʪʘ ʛʨʠʙʥʠʡ ʚʽʨʫʩ X (MVX). ʍʚʦʨʦʙʘ La France ʤʘʻ 

ʩʠʤʧʪʦʤʠ ʟʘʪʨʠʤʢʠ ʨʦʩʪʫ ʪʘ ʩʧʦʪʚʦʨʝʥʥʷ ʧʣʦʜʦʚʠʭ ʪʽʣ ʽ ʘʩʦʮʽʶʻʪʴʩʷ ʟ 

ʽʜʝʥʪʠʬʽʢʦʚʘʥʠʤʠ ʯʘʩʪʠʥʢʘʤʠ ʪʘ ʚʽʨʫʩʦʤ 9 ʩʝʛʤʝʥʪʫ, AbV121. ʍʚʦʨʦʙʘ MVX - 

ʮʝ ʟʙʽʨʥʘ ʥʘʟʚʘ ʩʫʤʽʰʽ ʩʠʤʧʪʦʤʽʚ (ʧʦʞʦʚʪʽʥʥʷ ʧʣʦʜʦʚʠʭ ʪʽʣ, ʟʘʪʨʠʤʢʘ ʨʦʩʪʫ 

ʧʣʦʜʽʚ ʽ ʾʭ ʩʧʦʨʦʫʪʚʦʨʝʥʥʷ), ʧʦʚ'ʷʟʘʥʠʭ ʟ 30 ʜʈʅʂ. ʇʝʨʝʜʙʘʯʘʻʪʴʩʷ, ʱʦ ʮʽ ʈʅʂ ʻ 

ʥʝʢʘʧʩʫʣʴʦʚʘʥʠʤʠ ʚʽʨʫʩʥʠʤʠ ʛʝʥʦʤʘʤʠ, ʦʩʢʽʣʴʢʠ ʚʽʨʫʩʥʠʭ ʯʘʩʪʠʥʦʢ ʥʝ 

ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ, ʭʦʯʘ ʚʠʷʚʠʣʠ ʜʦʢʘʟʠ ʧʘʢʫʚʘʥʥʷ ʚʽʨʫʩʫ ʈʅʂ ʫ ʤʝʤʙʨʘʥʥʽ 

ʚʝʟʠʢʫʣʠ. ʇʦʤʽʪʥʦ ʨʽʟʥʽ ʨʽʚʥʽ ʈʅʂ ʟ ʥʠʟʴʢʦʶ ʤʦʣʝʢʫʣʷʨʥʦʶ ʤʘʩʦʶ (> 103-ʢʨʘʪʥʘ 

ʨʽʟʥʠʮʷ) ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ ʫ ʩʫʩʽʜʥʽʭ ʥʝʩʠʤʧʪʦʤʘʪʠʯʥʠʭ ʪʘ ʭʚʦʨʠʭ ʧʣʦʜʽʚ 
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A. bisporus, ʧʨʠʻʜʥʘʥʠʭ ʜʦ ʪʽʻʾ ʞ ʤʽʮʝʣʽʘʣʴʥʦʾ ʤʝʨʝʞʽ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ 

ʧʨʦʩʪʦʨʦʚʦ-ʚʽʜʦʢʨʝʤʣʝʥʠʡ, ʚʽʨʫʩʥʠʡ ʧʝʨʝʭʽʜ ʞʠʪʪʻʚʦʛʦ ʪʠʧʫ, ʩʪʽʡʢʽ ʜʦ 

ʧʨʦʥʠʢʣʠʚʦʛʦ.  

ɹʫʣʦ ʚʠʜʽʣʝʥʦ 30 ʨʽʟʥʠʭ ʚʽʨʫʩʥʠʭ ʈʅʂ ʽʟ ʬʨʫʢʪʦʚʠʭ ʪʽʣ ʛʨʠʙʽʚ A. bisporus, 

ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʦ ʪʘ ʢʣʘʩʠʬʽʢʦʚʘʥʦ ʬʽʣʦʛʝʥʝʪʠʯʥʦ. ʊʨʠ ʟ ʪʨʠʜʮʷʪʠ ʨʘʥʽʰʝ ʙʫʣʠ 

ʦʧʠʩʘʥʽ ʘʙʦ ʩʝʢʚʝʥʦʚʘʥʽ: ʚʽʨʫʩ ʛʨʠʙʥʠʭ ʙʘʢʪʝʨʽʦʬʦʨʤ, MBV, A. bisporus 

Endornavirus 1, AbEV127 ʪʘ ʩʬʝʨʠʯʥʠʡ ʚʽʨʫʩ A. bisporus, AbSV. ɺ ʨʝʟʫʣʴʪʘʪʽ 

ʚʠʷʚʣʝʥʥʷ 18 ʚʽʨʫʩʽʚ ʈʅʂ ʪʘ 8 ɺʈɿ (ʚʽʜʢʨʠʪʠʭ ʨʘʤʦʢ ʟʯʠʪʫʚʘʥʥʷ) ʰʣʷʭʦʤ 

ʛʣʠʙʦʢʦʛʦ ʩʝʢʚʝʥʫʚʘʥʥʷ ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʤʥʦʞʠʥʥʽ ʚʽʨʫʩʥʽ ʽʥʬʝʢʮʽʾ ʫ ʛʨʠʙʥʠʭ 

ʧʣʦʜʦʚʠʭ ʪʽʣʘʭ A. bisporus.  

ɺʽʨʫʩʠ ʻ ʬʽʣʦʛʝʥʝʪʠʯʥʦ ʚʠʨʘʟʥʠʤʠ, ʙʽʣʴʰʽʩʪʴ ʟ ʥʠʟʴʢʦʶ ʩʭʦʞʽʩʪʶ ʟ ʙʫʜʴ-

ʷʢʠʤ ʦʧʠʩʘʥʠʤ ʨʘʥʽʰʝ ʚʽʨʫʩʦʤ ʽ ʥʝ ʙʫʣʠ ʥʽ ʩʫʧʫʪʥʠʢʦʚʠʤʠ, ʥʽ ʜʝʬʝʢʪʥʠʤʠ ʈʅʂ. 

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʤʥʦʞʠʥʥʽ ʚʽʨʫʩʥʽ ʽʥʬʝʢʮʽʾ, ʢʫʣʴʪʫʨʘ A. bisporus ʨʦʩʪʝ ʽ 

ʨʦʟʤʥʦʞʫʻʪʴʩʷ, ʩʧʦʞʠʚʘʶʯʠ ʧʦʞʠʚʥʽ ʨʝʯʦʚʠʥʠ ʟʽ ʩʢʣʘʜʥʦʛʦ ʩʫʙʩʪʨʘʪʫ ʽ 

ʫʪʚʦʨʶʶʯʠ ʪʽʣʘ, ʱʦ ʫ ʣʽʪʝʨʘʪʫʨʽ ʧʦʷʩʥʶʻʪʴʩʷ ʝʬʝʢʪʠʚʥʠʤʠ ʩʪʨʘʪʝʛʽʷʤʠ 

ʩʧʽʣʴʥʦʛʦ ʽʩʥʫʚʘʥʥʷ ʪʘ ʘʜʘʧʪʘʮʽʡʥʠʤʠ ʤʝʭʘʥʽʟʤʠ [43]. ɼʝʷʢʽ ʟʨʘʟʢʠ ʚʠʷʚʣʷʣʠ 

ʣʠʰʝ ʩʣʘʙʢʽ ʦʟʥʘʢʠ ʚʠʩʥʘʞʝʥʥʷ ʩʠʤʧʪʦʤʠ ʙʫʨʽʥʥʷ ʧʣʦʜʦʚʠʭ ʪʽʣ, ʩʧʨʠʯʠʥʝʥʽ 

ʫʪʨʠʤʘʥʥʷʤ 17ï24 ʚʽʨʫʩʥʠʭ ʈʅʂ (ʚʽʨʫʩʽʚ ʪʘ ʯʘʩʪʠʥʠ ʈʅʂ ʙʝʟ ʧʦʜʽʙʥʦʩʪʽ ʜʦ 

ʚʽʜʦʤʠʭ ʧʦʩʣʽʜʦʚʥʦʩʪʝʡ). ɸʥʘʣʦʛʽʯʥʦ 10ï17 ʚʽʨʫʩʥʠʭ ʈʅʂ, ʚʠʷʚʣʝʥʠʭ ʫ ʛʨʠʙʥʠʭ 

ʪʽʣʘʭ, ʚʠʨʦʱʝʥʠʭ ʽʟ ʩʫʙʢʫʣʴʪʫʨ, ʪʘ 8 ʚʽʨʫʩʥʠʭ ʈʅʂ ʫ ʢʦʤʝʨʮʽʡʥʽʡ ʢʫʣʴʪʫʨʽ 

ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʚʽʨʫʩʽʚ ʽʟ ʩʪʽʡʢʠʤ ʞʠʪʪʻʚʠʤ ʩʪʠʣʝʤ ʪʘ ʥʠʟʴʢʠʤʠ ʚʧʣʠʚʦʤ ʥʘ 

ʭʘʟʷʾʥʘ. ʂʨʽʤ ʪʦʛʦ, ʛʝʥʦʤ A. bisporus ʤʽʩʪʠʪʴ ʢʦʤʧʦʥʝʥʪʠ ʚʽʨʫʩʥʠʭ ʟʘʭʠʩʥʠʭ 

ʤʝʭʘʥʽʟʤʽʚ.  

ʈʦʟʤʽʨʠ ʤʥʦʞʠʥʥʠʭ ʽʥʬʝʢʮʽʡ, ʧʨʦ ʷʢʽ ʧʦʚʽʜʦʤʣʷʻʪʴʩʷ, ʩʚʽʜʯʘʪʴ ʧʨʦ 

ʨʽʟʥʦʤʘʥʽʪʥʫ, ʜʠʥʘʤʽʯʥʫ ʪʘ ʽʥʪʝʨʘʢʪʠʚʥʫ ʝʢʦʩʠʩʪʝʤʫ ʽʟ ʟʤʽʥʦ  ʁʧʦʩʣʽʜʦʚʥʦʩʪʝʡ, 

ʘʣʴʪʝʨʥʘʪʠʚʥʠʤ ʩʧʣʘʡʩʠʥʛʦʤ, ʛʦʨʠʟʦʥʪʘʣʴʥʠʤ ʧʝʨʝʥʝʩʝʥʥʷʤ ʛʝʥʽʚ ʪʘ ʟʤʽʥʥʦ ʁ

ʯʠʩʣʘ ʬʨʘʛʤʝʥʪʽʚ. ʗʢ ʧʨʘʚʠʣʦ, ʤʽʢʦʚʽʨʫʩʠ ʥʝ ʤʘʶʪʴ ʟʘʨʘʞʝʥʦʩʪʽ ʷʢ ʧʦʟʘʢʣʽʪʠʥʥʽ 

ʚʽʣʴʥʽ ʯʘʩʪʠʥʢʠ, ʦʜʥʘʢ ʦʜʠʥ ʟʚʽʪ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʚ ʟʘʨʘʞʝʥʥʷ ʦʯʠʱʝʥʠʤ ɼʅʂ-

ʤʽʢʦʚʽʨʫʩʦʤ [43]. ʎʷ ʚʽʜʩʫʪʥʽʩʪʴ ʟʘʨʘʞʝʥʦʩʪʽ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʧʦʯʘʪʢʦʚʽ 
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ʽʥʬʝʢʮʽʾ A. bisporus ʤʦʞʫʪʴ ʙʫʪʠ ʜʘʚʥʽʤʠ ʽ ʧʦʰʠʨʝʥʠʤʠ ʚ 17 ʩʪʦʣʽʪʪʽ ̔ , ʡʤʦʚʽʨʥʦ, 

ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʯʠʩʣʝʥʥʽ, ʦʢʨʝʤʽ ʧʦʜʽʾ ʟʘʨʘʞʝʥʥʷ.  

ɺʠʨʦʱʫʚʘʥʥʷ A. bisporus ï ʮʝ ʤʽʞʥʘʨʦʜʥʠʡ ʙʽʟʥʝʩ, ʷʢʠʡ ʧʝʨʝʜʙʘʯʘʻ 

ʧʝʨʝʤʽʱʝʥʥʷ ʢʦʤʝʨʮʽʡʥʠʭ ʢʫʣʴʪʫʨ, ʢʦʣʦʥʽʟʦʚʘʥʦʛʦ ʢʦʤʧʦʩʪʫ ʪʘ ʛʨʠʙʥʠʭ 

ʧʣʦʜʦʚʠʭ ʪʽʣ ʥʘ ʚʝʣʠʢʽ ʚʽʜʩʪʘʥʽ, ʽ ʚʩʝ ʮʝ, ʡʤʦʚʽʨʥʦ, ʟʙʽʣʴʰʠʪʴ ʨʝʟʝʨʚʫʘʨʠ 

ʟʘʨʘʞʝʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʪʘ ʧʦʩʠʣʠʪʴ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʚʽʨʫʩʽʚ, ʱʦ ʧʨʠʟʚʝʜʝ ʜʦ 

ʩʧʽʣʴʥʦʛʦ ʟʘʨʘʞʝʥʥʷ ʚʽʨʫʩʘʤʠ, ʚʽʜʦʢʨʝʤʣʝʥʠʤʠ ʨʘʥʽʰʝ ʛʝʦʛʨʘʬʽʯʥʦ. ʇʝʨʝʜʘʯʘ 

ʚʽʨʫʩʫ ʚʽʜ ʜʠʢʠʭ ʜʦ ʢʫʣʴʪʠʚʦʚʘʥʠʭ ʢʫʣʴʪʫʨ A. bisporus, ʡʤʦʚʽʨʥʦ, ʚʽʜʙʫʚʘʣʘʩʷ 

ʯʝʨʝʟ ʧʦʚʽʪʨʷʥʽ ʛʽʬʠ ʪʘ ʩʧʦʨʠ. ɼʦʚʛʦʚʽʯʥʽʩʪʴ ʙʘʟʽʜʽʦʤʽʮʝʪʥʠʭ ʛʨʠʙʽʚ ʫ ʜʠʢʽʡ 

ʧʨʠʨʦʜʽ, ʾʭ ʩʭʠʣʴʥʽʩʪʴ ʜʦ ʚʝʛʝʪʘʪʠʚʥʦʛʦ ʨʦʩʪʫ ʪʘ ʧʨʠʨʦʜʥʘ ʚʠʪʨʠʚʘʣʽʩʪʴ ʩʧʨʠʷʣʠ 

ʙ ʜʦʚʛʦʪʨʠʚʘʣʦʤʫ ʚʠʞʠʚʘʥʥʶ ʤʽʮʝʣʽʶ, ʟʘʨʘʞʝʥʦʛʦ ʚʽʨʫʩʦʤ, ʫ ʥʘʚʢʦʣʠʰʥʴʦʤʫ 

ʩʝʨʝʜʦʚʠʱʽ [43]. 

ʆʜʥʠʤ ʽʟ ʰʣʷʭʽʚ ʟʘʧʦʙʽʛʘʥʥʷ ʚʽʨʫʩʥʠʭ ʽʥʬʝʢʮʽʡ ʻ ʚʣʘʩʥʝ ʾʾ ʚʠʷʚʣʝʥʥʷ, ʷʢʝ 

ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʧʨʦʚʦʜʠʪʠ ʤʝʪʦʜʦʤ ʭʨʦʤʘʪʦʛʨʘʬʽʯʥʦʛʦ ʦʯʠʱʝʥʥʷ ʜʣʈʅʂ, ʱʦ 

ʟʘʙʝʟʧʝʯʫʻ ʷʢʽʩʥʝ ʧʨʦʚʝʜʝʥʥʷ ʜʽʘʛʥʦʩʪʠʢʠ ʡ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʈʅʂ-ʚʤʽʩʥʠʭ ʚʽʨʫʩʽʚ ʫ 

ʤʽʢʨʦʩʢʦʧʽʯʥʠʭ ʪʘ ʾʩʪʽʚʥʠʭ ʛʨʠʙʘʭ. ʄʦʜʠʬʽʢʦʚʘʥʘ ʤʝʪʦʜʠʢʘ ʤʦʞʝ ʰʠʨʦʢʦ 

ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʴ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʚʽʨʫʩʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʢʫʣʴʪʫʨ A. bisporus [44]. 

2.3. ɹʘʢʪʝʨʽʘʣʴʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ Agaricus bisporus 

ɯʩʥʫʻ ʢʽʣʴʢʘ ʬʣʫʦʨʝʩʮʝʥʪʥʠʭ ʧʩʝʚʜʦʤʦʥʘʜ, ʟʜʘʪʥʠʭ ʚʠʢʣʠʢʘʪʠ 

ʟʘʭʚʦʨʶʚʘʥʥʷ A. bisporus. ʉʝʨʝʜ ʥʠʭ Pseudomonas tolaasii ï ʥʘʡʧʦʰʠʨʝʥʽʰʠʡ 

ʙʘʢʪʝʨʽʘʣʴʥʠʡ ʟʙʫʜʥʠʢ, ʱʦ ʚʠʢʣʠʢʘʻ ʪʝʤʥʦ-ʢʦʨʠʯʥʝʚʫ ʧʽʛʤʝʥʪʘʮʽ,ʁ ʫʨʘʞʝʥʥʷ ʥʘ 

ʰʘʧʢʘʭ ʽ ʩʪʝʙʣʘʭ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʠʞʝʥʥʷ ʚʨʦʞʘʶ, ʷʢʦʩʪʽ ʪʘ ʩʢʦʨʦʯʝʥʥʷ 

ʪʝʨʤʽʥʫ ʟʙʝʨʽʛʘʥʥʷ. ʂʨʽʤ ʪʦʛʦ, ʩʠʤʧʪʦʤʠ ʪʝʤʥʦ-ʢʦʨʠʯʥʝʚʦʾ ʧʽʛʤʝʥʪʘʮʽʾ 

ʧʣʷʤʠʩʪʦʩʪʽ ʥʘ A. bisporus, ʷʢʽ ʧʨʦʷʚʣʷʶʪʴʩʷ ʩʚʽʪʣʦ-ʢʦʨʠʯʥʝʚʠʤ ʧʽʛʤʝʥʪʘʮʽʷʤʠ, 

ʤʦʞʫʪʴ ʙʫʪʠ ʪʘʢʦʞ ʩʧʨʠʯʠʥʝʥʽ P. reactans, Pseudomonas sp. ʰʪʘʤ NZ17, 

ʦʯʝʚʠʜʥʦ, ʧʦʚ'ʷʟʘʥʠʡ ʟ P. syringae ʪʘ P. costantinii sp.nov. ɿʙʫʜʥʠʢʘʤʠ ʽʥʰʠʭ 

ʚʠʜʽʚ ʧʣʷʤʠʩʪʦʩʪʽ A. bisporus  ̒ P. gingeri ʪʘ P. agarici. ʂʨʽʤ ʪʦʛʦ, ʽʩʥʫʶʪʴ 

ʧʫʙʣʽʢʘʮʽʾ, ʫ ʷʢʠʭ ʧʦʚʽʜʦʤʣʝʥʦ, ʱʦ ʨʷʜ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʚʠʜʽʚ ʧʩʝʚʜʦʤʦʥʘʜ, ʦʢʨʽʤ 

ʚʽʜʦʤʠʭ ʟʙʫʜʥʠʢʽʚ çʧʣʷʤʠʩʪʠʭ ʭʚʦʨʦʙè (P. tolaasii, P. gingeri ʪʘ P. reactans), 
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ʪʘʢʦʞ ʤʘʶʪʴ ʟʜʘʪʥʽʩʪʴ ʚʠʢʣʠʢʘʪʠ ʟʘʭʚʦʨʶʚʘʥʥʷ ʟ ʧʣʷʤʘʤʠ ʟ ʨʽʟʥʠʤʠ 

ʟʥʝʙʘʨʚʣʝʥʥʷʤʠ. 

ʇʽʩʣʷ ʚʠʜʽʣʝʥʥʷ ʽʟ ʩʠʤʧʪʦʤʘʪʠʯʥʠʭ ʧʨʦʙ ʙʫʣʦ ʦʪʨʠʤʘʥʦ ʧʦʥʘʜ ʩʪʦ 

ʙʘʢʪʝʨʽʘʣʴʥʠʭ ʽʟʦʣʷʪʽʚ. ɼʣʷ ʪʝʩʪʽʚ ʥʘ ʧʘʪʦʛʝʥʥʽʩʪʴ ʙʫʣʦ ʚʽʜʽʙʨʘʥʦ ʩʦʨʦʢ ʧôʷʪʴ 

ʟʝʣʝʥʠʭ ʬʣʫʦʨʝʩʮʝʥʪʥʠʭ, ʛʨʘʤʥʝʛʘʪʠʚʥʠʭ ʽʟʦʣʷʪʽʚ ʟ ʨʽʟʥʠʭ ʜʞʝʨʝʣ ʪʘ ʤʽʩʮʴ. 

ɹʘʢʪʝʨʽʘʣʴʥʽ ʽʟʦʣʷʪʠ ʚʠʷʚʠʣʠ ʨʽʟʥʠʡ ʩʪʫʧʽʥʴ ʟʥʝʙʘʨʚʣʝʥʥʷ ʽ ʜʝʛʨʘʜʘʮʽʾ ʪʢʘʥʠʥ ʥʘ 

ʢʫʙʠʢʘʭ ʛʨʠʙʽʚ, ʟʤʽʥʶʶʯʠ ʢʦʣʽʨ ʤʘʪʝʨʽʘʣʫ ʚʽʜ ʩʚʽʪʣʦ-ʪʝʤʥʦ-ʢʦʨʠʯʥʝʚʦʛʦ. 

ʊʨʠʜʮʷʪʴ ʰʽʩʪʴ ʙʘʢʪʝʨʽʘʣʴʥʠʭ ʽʟʦʣʷʪʽʚ ʚʠʢʣʠʢʘʣʠ ʧʨʦʥʠʢʘʶʯʽ ʢʦʨʠʯʥʝʚʽ 

ʫʨʘʞʝʥʥʷ ʥʘ ʙʣʦʢʘʭ ʪʢʘʥʠʥʠ ʰʘʧʢʠ A. bisporus ʯʝʨʝʟ 72 ʛʦʜ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ 

ʷʚʣʝʥʦʤʫ h ʪʘʤʫ P. tolaasii. ʈʝʰʪʘ ʽʟʦʣʷʪʽʚ ʩʧʨʠʯʠʥʷʣʠ ʧʦʷʚʫ ʩʚʽʪʣʦ-ʢʦʨʠʯʥʝʚʦʛʦ 

ʧʦʚʝʨʭʥʝʚʦʛʦ ʢʦʣɹʦʨʫ ʷʢ ʥʘ ʪʢʘʥʠʥʥʠʭ ʙʣʦʢʘʭ, ʪʘʢ ʽ ʥʘ ʩʧʦʨʦʬʦʨʘʭ, ʧʦʜʽʙʥʠʭ ʜʦ 

ʨʝʬʝʨʝʥʪʥʦʛʦ ʰʪʘʤʫ P. agarici. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʧʦʢʘʟʘʣʠ, ʱʦ P. tolaasii ʙʫʣʘ ʧʝʨʝʚʘʞʘʶʯʦʶ 

ʙʘʢʪʝʨʽʻʶ, ʘʩʦʮʽʡʦʚʘʥʦʶ ʟ ʩʠʤʧʪʦʤʘʤʠ ʢʦʨʠʯʥʝʚʦʛʦ ʟʘʙʘʨʚʣʝʥʥʷ ʥʘ A. bisporus, 

ʦɦ ʥʝ ʻ ʥʝʩʧʦʜʽʚʘʥʠʤ, ʚʨʘʭʦʚʫʶʯʠ, ʱʦ P. tolaasii ʙʫʚ ʚʠʟʥʘʥʠʡ ʥʘʡʧʦʰʠʨʝʥʽʰʠʤ 

ʟʙʫʜʥʠʢʦʤ ʭʚʦʨʦʙ ʛʨʠʙʽʚ, ̫ ʢʽ ʩʧʨʠʯʠʥʷʶʪʴ ʟʥʘʯʥʽ ʚʪʨʘʪʠ ʚ ʧʨʦʮʝʩ ̔ʚʠʨʦʱʫʚʘʥʥʷ. 

ʆʜʥʘʢ ʦʩʪʘʥʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ ʙʫʨʘ ʧʣʷʤʘ A. bisporus, ʚʠʢʣʠʢʘʥʘ 

P. tolaasii, ʻ ʩʢʣʘʜʥʠʤ ʟʘʭʚʦʨʶʚʘʥʥʷʤ, ʦʩʢʽʣʴʢʠ ʜʝʷʢʽ ʽʥʰʽ ʚʠʜʠ ʧʩʝʚʜʦʤʦʥʘʜ 

ʪʘʢʦʞ ʤʘʶʪʴ ʟʜʘʪʥʽʩʪʴ ʚʠʢʣʠʢʘʪʠ ʩʠʤʧʪʦʤʠ ʧʣʷʤʠʩʪʦʩʪʽ ʧʨʠ ʨʽʟʥʠʭ ʨʽʚʥʷʭ 

ʟʘʙʘʨʚʣʝʥʥʷ. ʂʨʽʤ ʪʦʛʦ, ʪʝʩʪʠ ʥʘ ʧʘʪʦʛʝʥʥʽʩʪʴ ʫ ʜʦʩʣʽʜʞʝʥʥʽ ʪʘʢʦʞ ʧʦʢʘʟʘʣʠ 

ʚʽʜʤʽʥʥʦʩʪʽ ʚ ʨʽʚʥʽ ʟʘʙʘʨʚʣʝʥʥʷ ʪʢʘʥʠʥʠ ʧʨʠʱʝʧʣʝʥʦʾ ʛʨʠʙʥʦʾ ʰʘʧʢʠ, ʤʘʶʯʠ ʥʘ 

ʫʚʘʟʽ, ʱʦ ʜʝʷʢʽ ʽʥʰʽ ʬʣʫʦʨʝʩʮʝʥʪʥʽ ʧʩʝʚʜʦʤʦʥʘʜʠ ʙʨʘʣʠ ʫʯʘʩʪʴ ʫ ʚʠʨʘʞʝʥʥʽ 

ʩʠʤʧʪʦʤʽʚ ʟʘʭʚʦʨʶʚʘʥʥʷ [45]. 

ʆʪʞʝ, ʟʛʽʜʥʦ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʘʥʠʭ, ʩʝʨʝʜ ʟʙʫʜʥʠʢʽʚ ʙʘʢʪʝʨʽʘʣʴʥʦʛʦ 

ʧʦʭʦʜʞʝʥʥʷ ʫ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʟʘʭʚʦʨʶʚʘʥʥʷ ʜʣʷ A. bisporus ʩʧʨʠʯʠʥʷʶʪʴ 

ʙʘʢʪʝʨʽʾ ʨʦʜʫ Pseudomonas, ʰʢʦʜʘ ʚʽʜ ʮʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʫ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ 

ʚʠʢʣʠʢʘʻ ʧʽʛʤʝʥʪʘʮʽʶ ʧʝʯʝʨʠʮʴ, ʟʥʠʞʝʥʥʷ ʚʨʦʞʘʶ ʪʘ ʧʦʛʽʨʰʝʥʥʷ ʷʢʦʩʪʽ ʛʨʠʙʽʚ. 

ɸʣʝ ʪʘʢʽ ʭʚʦʨʦʙʠ ʥʝ ʩʪʘʥʦʚʣʷʪʴ ʚʝʣʠʢʦʾ ʥʝʙʝʟʧʝʢʠ, ʦʩʢʽʣʴʢʠ ʾʭ ʜʦʩʠʪʴ ʣʝʛʢʦ 

ʟʥʝhʢʦʜʠʪʠ. 
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2.4. ɻʨʠʙʥʽ ʽʥʬʝʢʮʽʾ Agaricus bisporus 

ʋ ʣʽʪʝʨʘʪʫʨʽ ʚʽʜʤʽʯʝʥʦ, ʱʦ ʧʝʯʝʨʠʮʷ ʥʘʜʟʚʠʯʘʡʥʦ ʯʫʪʣʠʚʘ ʜʦ ʽʥʬʝʢʮʽʾ, ʷʢʫ 

ʽʥʜʫʢʫʶʪʴ Verticillium fungicola, Mycogone perniciosa, Trichoderma viride, 

T. konidii. ʇʦʨʽʚʥʷʥʦ ʟ ʙʘʢʪʝʨʽʘʣʴʥʦʶ ʪʘ ʚʽʨʫʩʥʦʶ ʽʥʬʝʢʮʽʷʤʠ ʮʷ ʩʠʪʫʘʮʽʷ 

ʫʨʘʞʝʥʥʷ ʙʽʣʴʰ ʚʠʚʯʝʥʘ, ʘʜʞʝ ʤʽʢʨʦʩʢʦʧʽʯʥʽ ʛʨʠʙʠ ʨʽʟʥʠʭ ʪʘʢʩʦʥʦʤʽʯʥʠʭ ʛʨʫʧ ʫ 

ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʚʠʢʣʠʢʘʶʪʴ ʩʧʝʮʠʬʽʯʥʽ ʩʠʤʧʪʦʤʠ ʫʨʘʞʝʥʥʷ ʥʘ ʧʣʦʜʦʚʠʭ 

ʪʽʣʘʭ, ʷʢʽ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʚʽʟʫʘʣʴʥʦ [37]. 

ʇʘʚʫʪʠʥʥʘ ʭʚʦʨʦʙʘ, ʩʧʨʠʯʠʥʝʥʘ Cladobotryum sp., ʚʚʘʞʘʻʪʴʩʷ ʦʜʥʠʤ ʟ 

ʥʘʡʙʽʣʴʰ ʨʫʡʥʽʚʥʠʭ ʛʨʠʙʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʚʠʨʦʱʫʚʘʥʥʷ 

ʛʨʠʙʽʚ ʫ ʚʩʴʦʤʫ ʩʚʽʪʽ, ʚʥʘʩʣʽʜʦʢ ʯʦʛʦ ʩʧʦʩʪʝʨʽʛʘʶʪʴ ʟʥʘʯʥʽ ʚʪʨʘʪʠ ʚʨʦʞʘʶ ʪʘ 

ʷʢʦʩʪʽ. ʏʘʩʪ̔ ʝʧʽʜʝʤʽ ʾ ʧʘʚʫʪʠʥʥʦ ʾ ʭʚʦʨʦʙʠ ʚ ɯʨʣʘʥʜʽʾ ʪʘ ɹʨʠʪʘʥʽʾ.ʩʧʨʠʯʠʥʝʥʽ 

ʨʽʟʥʠʤʠ ʚʠʜʘʤʠ ʛʨʠʙʽʚ, ʚʢʣʶʯʘʶʯʠ Cladobotryum mycophilum, C. varium, C. 

dendroides ʪʘ C. protrusum. ʉʝʨʝʜ ʥʠʭ, C. mycophilum ʤʦʞʝ ʚʠʢʣʠʢʘʪʠ ʩʠʣʴʥʽ 

ʩʠʤʧʪʦʤʠ ʧʘʚʫʪʠʥʥʷ ʫ ʚʠʨʦʱʫʚʘʥʠʭ ʛʨʠʙʽʚ, ʚʢʣʶʯʘʶʯʠ Pleurotus eryngii, 

A. bisporus ʪʘ Ganoderma lingzhi. ʂʨʽʤ ʪʦʛʦ, ʜʝʷʢʽ ʚʠʜʠ Cladobotryum ʩʪʽʡʢʽ ʜʦ 

ʬʫʥʛʽʮʠʜʽʚ [46]. 

ʉʠʤʧʪʦʤʘʤʠ ʟʘʭʚʦʨʶʚʘʥʥʷ ʧʘʚʫʪʠʥʥʦʾ ʭʚʦʨʦʙʠ ʻ ʧʫʭʥʘʩʪʠʡ ʤʽʮʝʣʽʡ 

ʙʽʣʦʛʦ ʢʦʣʴʦʨʫ, ʱʦ  ʨʦʩʪʝ ʥʘʜ ʢʦʞʫʭʦʤ ʘʙʦ ʢʘʨʧʦʬʦʨʘʤʠ, ʷʢʽ ʰʚʠʜʢʦ ʟʘʛʥʠʚʘʶʪʴ 

ʽ ʩʪʘʶʪʴ ʛʥʠʣʠʤʠ. ʎʝʡ ʧʫʭʥʘʩʪʠʡ ʤʽʮʝʣʽʡ ʩʪʘʻ ʱʽʣʴʥʽʰʠʤ ʯʝʨʝʟ ʨʷʩʥʝ 

ʩʧʦʨʦʥʦʰʝʥʥʷ, ʟʨʽʜʢʘ ʥʘʙʫʚʘʶʯʠ ʞʦʚʪʦ-ʨʦʞʝʚʽ ʚʽʜʪʽʥʢʠ ʟʽ ʩʪʘʨʽʥʥʷʤ. ʂʦʨʠʯʥʝʚʽ 

ʘʙʦ ʩʽʨʽ ʧʣʷʤʠʩʪʦʩʪʽ ʪʘʢʦʞ ʤʦʞʫʪʴ ʚʧʣʠʚʘʪʠ ʥʘ ʰʘʧʢʠ ʛʨʠʙʽʚ. ʇʝʨʰʽ ʚʠʜʠ ʧʣʷʤ 

ʽʟ ʥʝʯʽʪʢʠʤ ʦʙʨʠʩʦʤ ʟôʷʚʣʷʶʪʴʩʷ ʥʘʜ ʟʘʨʘʞʝʥʠʤʠ ʢʦʚʧʘʢʘʤʠ, ʢʦʣʠ ʰʢʽʜʣʠʚʽ 

ʩʧʦʨʠ, ʱʦ ʧʦʪʨʘʧʣʷʶʪʴ ʫ ʧʦʚʽʪʨʷ, ʧʦʪʨʘʧʣʷʶʪʴ ʥʘ A. bisporus ʽ ʧʨʦʨʦʩʪʘʶʪʴ ʥʘ 

ʡʦʛʦ ʧʦʚʝʨʭʥʶ, ʪʦʜʽ ʷʢ ʩʽʨʽ ʧʣʷʤʠ ʚʠʢʣʠʢʘʥʽ ʽʥʬʝʢʮʽʻʶ ʧʘʪʦʛʝʥʥʠʤ ʤʽʮʝʣʽʻʤ. ʇʦ 

ʤʨ̔ʽ ʧʨʦʛʨʝʩʫʚʘʥʥʷ ʭʚʦʨʦʙʠ ʧʦʰʢʦʜʞʝʥʥʷ ʤʽʮʝʣʽʶ ʧʘʪʦʛʝʥʥʠʤʠ ʛʨʠʙʘʤʠ 

ʰʚʠʜʢʦ ʟʨʦʩʪʘʣʦ ʽ ʧʦʩʪʫʧʦʚʦ ʨʦʟʰʠʨʶʚʘʣʦʩʴ, ʦʭʦʧʣʶʶʯʠ ʥʽʞʢʠ, ʰʘʧʢʠ ʽ 

ʧʨʠʤʦʨʜʽʾ ʭʘʟʷʾʥʘ. ɺʨʝʰʪʽ-ʨʝʰʪ, ʫʩʽ ʧʣʦʜʦʥʦʩʥʽ ʪʽʣʘ ʧʦʯʠʥʘʶʪʴ ʛʥʠʪʠ, ʘ ʯʘʩʪʦʪʘ 

ʟʘʭʚʦʨʶʚʘʥʥʷ ʩʪʘʥʦʚʠʪʴ ʚʽʜ 5% ʜʦ 8%. ɿʛʽʜʥʦ ʟ ʜʦʩʣʽʜʞʝʥʥʷʤʠ, ʚʪʨʘʪʠ ʚʨʦʞʘʶ, 

ʩʧʨʠʯʠʥʝʥʽ ʭʚʦʨʦʙʦʶ ʧʘʚʫʪʠʥʥʷ ʫ ʢʦʤʝʨʮʽʡʥʠʭ ʰʪʘʤʽʚ A. bisporus, ʢʦʣʠʚʘʶʪʴʩʷ 

ʚʽʜ 10ï29% ʜʦ 22ï62%. ʂʦʣʠʚʘʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʩʧʨʠʯʠʥʝʥʦ ʨʽʟʥʠʤʠ ʫʤʦʚʘʤʠ 
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ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʧʽʜ ʯʘʩ ʝʢʩʧʝʨʠʤʝʥʪʫ ʪʘ ʨʽʟʥʠʤʠ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʤʠ ʰʪʘʤʘʤʠ. 

ɼʣʷ ʟʘʧʦʙʽʛʘʥʥʷ ʝʢʦʥʦʤʽʯʥʠʤ ʟʙʠʪʢʘʤ ʧʦʪʨʽʙʥʘ ʝʬʝʢʪʠʚʥʘ ʧʨʦʛʨʘʤʘ 

ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʚʽʜʧʦʚʽʜʥʽ ʤʝʪʦʜʠ ʙʦʨʦʪʴʙʠ ʽʟ ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ. Cladobotryum 

mycophilum ʫʪʚʦʨʶʻ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʩʧʦʨ, ʷʢʽ ʣʝʛʢʦ ʨʦʟʩʽʶʶʪʴʩʷ ʧʦʚʽʪʨʷʤ ʥʘ 

ʟʘʚʦʜʘʭ, ʱʦ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʰʚʠʜʢʦʛʦ ʨʦʟʚʠʪʢʫ ʝʧʽʜʝʤʽʡ ʧʘʚʫʪʠʥʥʦʾ ʭʚʦʨʦʙʠ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʟʘʭʦʜʠ ʧʨʦʬʽʣʘʢʪʠʢʠ ʪʘ ʢʦʥʪʨʦʣʶ ʚ ʦʩʥʦʚʥʦʤʫ ʤʦʞʫʪʴ 

ʟʦʩʝʨʝʜʞʫʚʘʪʠʩʷ ʥʘ ʫʩʫʥʝʥʥʽ ʰʣʷʭʫ ʧʝʨʝʜʘʯʽ ʟʙʫʜʥʠʢʘ ʰʣʷʭʦʤ ʧʦʩʠʣʝʥʦʾ ʛʽʛʽʻʥʠ 

ʪʘ ʟʘʭʠʩʪ ʚʽʜ ʚʪʦʨʠʥʥʦʾ ʽʥʬʝʢʮʽʾ [46, 47]. 

Trichoderma ʻ ʟʙʫʜʥʠʢʘʤʠ ʭʚʦʨʦʙʠ ʟʝʣʝʥʦʾ ʮʚʽʣʽ ʥʘ ʬʝʨʤʘʭ ʛʨʠʙʽʚ, 

ʩʧʠʨʘʶʯʠʩʴ ʥʘ ʤʦʨʬʦ-ʬʽʟʽʦʣʦʛʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ, ʤʦʣʝʢʫʣʷʨʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʘ 

ʪʘʢʦʞ ʚʽʨʫʣʝʥʪʥʽʩʪʴ. ʍʚʦʨʦʙʘ ʟʝʣʝʥʦʾ ʮʚʽʣʽ ʛʨʠʙʽʚ A. bisporus ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 

ʛʫʩʪʠʤ ʙʽʣʠʤ ʤʽʮʝʣʽʻʤ ʰʚʠʜʢʦʟʨʦʩʪʘʶʯʠʭ ʢʦʣʦʥʽʡ ʥʘ ʦʙʦʣʦʥʮʽ ʤʽʮʝʣʽʶ ʘʙʦ 

ʢʦʤʧʦʩʪʽ, ʱʦ ʟʤʽʥʶʻ ʢʦʣʽʨ ʥʘ ʟʝʣʝʥʠʡ ʧʽʩʣʷ ʚʝʣʠʢʦʛʦ ʩʧʦʨʦʥʦʰʝʥʥʷ. ʇʣʷʤʠ ʥʘ 

ʧʣʦʜʦʥʦʩʥʠʭ ʪʽʣʘʭ A. bisporus ʻ ʨʘʥʥʽʤʠ ʪʘ ʩʫʧʫʪʥʽʤʠ ʩʠʤʧʪʦʤʘʤʠ. ʇʨʠ 

ʩʝʨʡʦʟʥʠʭ ʩʧʘʣʘʭʘʭ ʥʝ ʫʪʚʦʨʶʶʪʴʩʷ ʧʣʦʜʦʥʦʩʥʽ ʪʽʣʘ. ɼʦ 1980-ʭ ʨʦʢʽʚ ʚʠʜʠ 

ʪʨʠʭʦʜʝʨʤʠ ʨʦʟʛʣʷʜʘʣʠʩʷ ʷʢ ʥʝʟʥʘʯʥʘ ʧʨʦʙʣʝʤʘ, ʷʢʘ ʧʝʨʽʦʜʠʯʥʦ ʩʧʨʠʯʠʥʷʣʘ 

ʚʪʨʘʪʠ ʥʘ ʛʨʠʙʥʠʭ ʬʝʨʤʘʭ. ʇʨʦʪʝ, ʝʧʽʜʝʤʽʾ ʟʝʣʝʥʦʾ ʮʚʽʣʽ ʩʧʨʠʯʠʥʠʣʠ ʚʝʣʠʯʝʟʥʽ 

ʚʪʨʘʪʠ ʫ ɺʝʣʠʢʦʙʨʠʪʘʥʽʾ ʪʘ ɯʨʣʘʥʜʽʾ ʧʨʦʪʷʛʦʤ 1985ï1986 ʨʨ. ʅʝʟʘʙʘʨʦʤ ʮʚʽʣʴ 

ʚʠʷʚʠʣʘʩʷ ʚ ʅʽʜʝʨʣʘʥʜʘʭ ʫ 1994 ʨ., ɯʩʧʘʥʽʾ ʪʘ ʌʨʘʥʮʽʾ ʫ 1997ï1998 ʨʨ. ʅʘ ʧʦʯʘʪʢʫ 

1990-ʭ ʟʝʣʝʥʘ ʮʚʽʣʴ ʟ'ʷʚʠʣʘʩʷ ʥʘ ʛʨʠʙʥʠʭ ʢʫʣʴʪʫʨʘʭ ʫ ʇʽʚʥʽʯʥʽʡ ɸʤʝʨʠʮʽ, ʉʐɸ 

ʪʘ ʂʘʥʘʜʽ, ʱʦ ʪʘʢʦʞ ʟʘʚʜʘʣʦ ʚʝʣʠʯʝʟʥʦʾ ʰʢʦʜʠ ʚʠʨʦʙʥʠʮʪʚʫ ʛʨʠʙʽʚ. ʇʨʦʪʷʛʦʤ 

ʦʩʪʘʥʥʴʦʛʦ ʜʝʩʷʪʠʣʽʪʪʷ ʭʚʦʨʦʙʘ ʟʝʣʝʥʦʾ ʮʚʽʣʽ A. bisporus ʧʦʰʠʨʠʣʘʩʷ ʚ 

ʋʛʦʨʱʠʥʽ, ʇʦʣʴʱʽ, ʄʝʢʩʠʮʽ, ɸʚʩʪʨʘʣʽʾ ʪʘ ʍʦʨʚʘʪʽʾ [48]. 

ʍʚʦʨʦʙʘ ʤʦʢʨʦʾ ʛʥʠʣʽ, ʦʜʥʝ ʟ ʥʘʡʙʽʣʴʰ ʨʫʡʥʽʚʥʠʭ ʛʨʠʙʢʦʚʠʭ ʟʘʭʚʦʨʶʚʘʥʴ, 

ʱʦ ʚʧʣʠʚʘʻ ʥʘ ʢʦʤʝʨʮʽʡʥʝ ʚʠʨʦʱʫʚʘʥʥʷ A. bisporus ʫ ʚʩʴʦʤʫ ʩʚʽʪʽ, ʚʠʢʣʠʢʘʻʪʴʩʷ 

Mycogone perniciosa. ʄʽʢʦʧʘʪʦʛʝʥ ʧʨʠʢʨʽʧʣʶʻʪʴʩʷ ʪʘ ʧʨʦʥʠʢʘʻ ʜʦ A. bisporus ʧʜ̔ 

ʯʘʩ ʙʫʜʴ-ʷʢʦʾ ʩʪʘʜʽʾ ʨʦʟʚʠʪʢʫ ʧʣʦʜʦʥʦʰʝʥʥʷ ʦʨʛʘʥʽʟʤʫ, ʚʠʢʣʠʢʘʶʯʠ ʭʘʨʘʢʪʝʨʥʽ 

ʥʝʜʠʬʝʨʝʥʮʽʡʦʚʘʥʽ ʛʨʫʜʢʠ ʧʨʠʤʦʨʜʽʾʚ ʘʙʦ ʢʦʣʽʨ ʧʣʦʜʦʥʦʩʥʠʭ ʪʽʣ ʟʤʽʥʶʻʪʴʩʷ ʥʘ 
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ʢʦʨʠʯʥʝʚʠʡ. ʎʽ ʧʫʭʣʠʥʥʽ ʪʽʣʘ ʚʢʨʠʪʽ ʚʦʣʦʛʠʤʠ ʙʫʣʴʙʘʰʢʘʤʠ, ʙʽʣʠʤ ʽ ʧʫʭʥʘʩʪʠʤ 

ʤʽʮʝʣʽʻʤ, ʙʫʨʰʪʠʥʦʚʠʤʠ ʢʨʘʧʝʣʴʢʘʤʠ.  

ʇʨʠ ʢʦʤʝʨʮʽʡʥʦʤʫ ʚʠʨʦʱʫʚʘʥʥʽ M. perniciosa ʟʘʟʚʠʯʘʡ ʤʦʞʝ ʩʧʨʠʯʠʥʠʪʠ 

ʚʪʨʘʪʠ ʚʨʦʞʘʶ ʧʨʠʙʣʠʟʥʦ ʥʘ 15% - 30%, ʧʨʠ ʨʦʟʚʠʪʢʫ ʭʚʦʨʦʙʠ ʤʦʢʨʦʛʦ ʤʽʭʫʨʘ. 

ʆʜʥʘʢ ʧʨʠ ʚʘʞʢʽʡ ʽʥʬʝʢʮʽʾ ʭʚʦʨʦʙʠ ʤʦʢʨʦʛʦ ʤʽʭʫʨʘ ʚʪʨʘʪʠ ʤʦʞʫʪʴ ʜʦʩʷʛʘʪʠ 50% 

- 60% ʘʙʦ ʥʘʚʽʪʴ ʧʨʠʟʚʦʜʠʪʠ ʜʦ ʚʪʨʘʪʠ ʚʨʦʞʘʶ ʮʽʣʠʭ ʛʨʠʙʥʠʭ ʬʝʨʤ [49]. 

ʆʩʥʦʚʥʽ ʟʙʠʪʢʠ ʩʧʨʠʯʠʥʝʥʥʽ ʟʘʟʥʘʯʝʥʠʤʠ ʤʽʢʦʬʽʣʴʥʠʤʠ ʛʨʠʙʘʤʠ ʧʦʚ'ʷʟʘʥʽ 

ʟʽ ʩʢʦʨʦʯʝʥʥʷʤ ʚʨʦʞʘʡʥʦʩʪʽ ʪʘ ʧʦʛʽʨʰʝʥʥʷ ʷʢʦʩʪʽ ʧʣʦʜʦʚʠʭ ʪʽʣ, ʚ ʦʩʥʦʚʥʦʤʫ ʟʘ 

ʨʘʭʫʥʦʢ ʫʪʚʦʨʝʥʥʷ ʙʫʨʦʾ ʧʣʷʤʠʩʪʦʩʪʽ, ʟʤʝʥʰʝʥʥʷ ʧʣʦʱʽ ʧʦʚʝʨʭʥʽ, ʷʢʫ ʤʦʞʥʘ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʚʠʨʦʱʫʚʘʥʥʷ ʛʨʠʙʽʚ, ʘ ʪʘʢʦʞ ʟ ʥʝʦʙʭʽʜʥʽʩʪʶ ʜʦʩʪʨʦʢʦʚʦʛʦ 

ʧʨʠʧʠʥʝʥʥʷ ʮʠʢʣʫ ʢʫʣʴʪʠʚʫʚʘʥʥʷ, ʜʣʷ ʟʘʧʦʙʽʛʘʥʥʷ ʧʦʰʠʨʝʥʥʷ ʽʥʬʝʢʮʽʾ. 

ʆʪʞʝ, ʥʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʛʨʠʙʥʽ ʽʥʬʝʢʮʽʾ ʩʫʪʪʻʚʦ ʚʧʣʠʚʘʶʪʴ ʥʘ 

ʦʪʨʠʤʘʥʥʷ ʧʨʠʙʫʪʢʫ ʚʽʜ ʢʦʤʝʨʮʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʧʦʚôʷʟʘʥʦʾ ʟ ʚʠʨʦʱʫʚʘʥʥʷʤ  

A. bisporus. ʅʘʡʙʽʣʴʰʫ ʟʘʛʨʦʟʫ ʧʨʠ ʮʴʦʤʫ ʩʪʘʥʦʚʠʪʴ ʧʘʚʫʪʠʥʥʘ ʭʚʦʨʦʙʘ, 

ʩʧʨʠʯʠʥʝʥʘ Cladobotryum spp. ʷʢʘ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ 28-40% ʚʪʨʘʪʠ ʚʨʦʞʘʶ, 

ʩʘʤʝ ʪʦʤʫ ʚʘʞʣʠʚʠʤ ʻ ʧʦʰʫʢ ʩʧʦʩʦʙʽʚ ʜʣʷ ʧʨʦʬʽʣʘʢʪʠʢʠ ʪʘ ʙʦʨʦʪʴʙʠ ʽʟ ʜʘʥʠʤʠ 

ʰʢʽʜʥʠʢʘʤʠ. 

2.5. ɹʦʨʦʪʴʙʘ ʽʟ ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ ʛʨʠʙʽʚ  

ʂʦʥʪʨʦʣʴ ʤʽʢʦʧʘʪʦʛʝʥʽʚ ʚ ʧʨʦʮʝʩʽ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʛʨʠʙʽʚ ʟʘʩʥʦʚʘʥʠʡ ʥʘ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʜʫʞʝ ʦʙʤʝʞʝʥʠʭ ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ ʪʘ ʤʝʪʦʜʘʭ ʟʘʭʠʩʪʫ ʢʫʣʴʪʫʨʠ, 

ʷʢʽ ʧʦʚôʷʟʘʥʽ ʽʟ ʩʘʥʽʪʘʨʥʠʤʠ ʟʘʧʦʙʽʞʥʠʤʠ ʟʘʭʦʜʘʤʠ. ɹʨʘʢ ʟʘʨʝʻʩʪʨʦʚʘʥʠʭ 

ʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ ʻ ʧʨʦʙʣʝʤʦʶ ʚ ʧʨʘʢʪʠʮʽ. ɯʥʪʝʛʨʦʚʘʥʘ ʙʦʨʦʪʴʙʘ ʟ ʭʚʦʨʦʙʘʤʠ 

ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʧʨʠ ʚʠʨʦʱʫʚʘʥʥʽ ʛʨʠʙʽʚ, ʘʣʝ ʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʫ ʧʦʰʫʢʫ ʥʦʚʠʭ 

ʩʝʣʝʢʪʠʚʥʠʭ ʬʫʥʛʽʮʠʜʘʭ ʪʘ ʜʝʰʝʚʠʭ ʥʘʜʽʡʥʠʭ ʜʝʟʽʥʬʽʢʫʶʯʠʭ ʟʘʩʦʙʘʭ.  

ɿʘʭʚʦʨʶʚʘʥʥʷ ʨʝʛʫʣʷʨʥʦ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʪʘ ʩʧʨʠʯʠʥʷʶʪʴ ʚʪʨʘʪʫ ʜʦʭʦʜʫ ʚ 

ʧʨʦʮʝʩʽ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʧʝʯʝʨʠʮʴ: ʧʘʚʫʪʠʥʥʘ ʭʚʦʨʦʙʘ (Clabobotryum dendroides), 

ʭʚʦʨʦʙʘ ʤʦʢʨʦʛʦ ʤʽʭʫʨʘ (Mycogone perniciosa), ʭʚʦʨʦʙʘ ʩʫʭʦʛʦ ʤʽʭʫʨʘ 

(Lecanicillium fungicola) ʪʘ ʧʣʽʩʥʷʚʘ ʢʦʤʧʦʩʪʫ ʟʝʣʝʥʦʛʦ ʢʦʣʴʦʨʫ (Trichoderma 

aggressivum f. aggressivum). ʋ ʢʦʞʥʦʤʫ ʚʠʧʘʜʢʫ ʧʝʨʰʠʡ ʢʨʦʢ ʟʘʭʠʩʪʫ ʛʨʠʙʽʚ ï ʮʝ 

ʧʨʦʬʽʣʘʢʪʠʢʘ. ɼʝʷʢʽ ʚʠʨʦʙʥʠʢʠ ʟʘʩʪʦʩʦʚʫʶʪʴ ʭʽʤʽʯʥʽ ʨʝʯʦʚʠʥʠ ʨʝʛʫʣʷʨʥʦ, ʘ ʥʝ 
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ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʾʭ ʣʠʰʝ ʪʦʜʽ, ʢʦʣʠ ʰʢʽʜʥʠʢʠ ʪʘ ʭʚʦʨʦʙʦʪʚʦʨʥʽ ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ 

ʩʧʨʘʚʜʽ ʧʨʠʩʫʪʥʽ ʚ ʢʫʣʴʪʫʨʽ. ʑʦʙ ʟʘʙʝʟʧʝʯʠʪʠ ʥʘʣʝʞʥʽ ʛʽʛʽʻʥʽʯʥʽ ʫʤʦʚʠ ʟ ʧʦʯʘʪʢʫ 

ʪʘ ʧʦʯʠʥʘʪʠ ʣʽʢʫʚʘʪʠ ʚʞʝ ʟʘʨʘʞʝʥʽ ʛʨʠʙʥʽ ʢʫʣʴʪʫʨʠ, ʚʘʞʣʠʚʠʤ ̒  ʧʦʰʫʢ ʘʢʪʠʚʥʠʭ 

ʘʛʝʥʪʽʚ, ʷʢʽ ʤʘʶʪʴ ʚʠʙʽʨʢʦʚʠʡ ʭʘʨʘʢʪʝʨ, ʷʢʽ ʙʫʣʦ ʙ ʣʝʛʢʦ ʣʽʮʝʥʟʫʚʘʪʠ, ʥʝʜʦʨʦʛ ̔ʽ 

ʧʨʦʩʪ ̔ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʫ ʚʠʨʦʙʥʠʮʪʚʽ ʛʨʠʙʽʚ [50]. 

ʉʝʨʝʜ ʬʫʥʛʽʮʠʜʽʚ ʜʣʷ ʙʦʨʦʪʴʙʠ ʽʟ ʟʘʭʚʦʨʶʚʘʥʥʷʤ, ʱʦ ʚʠʢʣʠʢʘʻ 

Cladobotryum mycophilum, ʙʫʣʦ ʚʠʜʽʣʝʥʦ ʜʝʢʽʣʴʢʘ ʪʘʢʠʭ, ʱʦ ʤʘʶʪʴ ʟʥʘʯʥʫ 

ʝʬʝʢʪʠʚʥʽʩʪʴ. ɺ ʧʨʦʮʝʩʽ ʜʦʩʣʽʜʞʝʥʥʷ ʭʣʦʨʦʪʘʣʦʥʣ̔ʫ, ʤʝʪʨʘʬʝʥʦʥʫ, ʧʨʦʭʣʦʨʘʟʫ, 

ʪ̔ʘʙʝʥʜʘʟʦʣʫ ʪʘ ʪ̔ʦʬʘʥʘʪ-ʤʝʪʠʣʫ, ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʘʡʢʨʘʱʠʡ ʨʝʟʫʣʴʪʘʪ ʥʘ 

ʧʨʠʛʥʽʯʝʥʥʷ ʨʦʩʪʫ ʤʽʢʦʧʘʨʘʟʠʪʘ ʜʘʻ ʤʝʪʨʘʬʝʥʦʥ ʪʘ ʧʨʦʭʣʦʨʘʟ. ʇʦʢʘʟʥʠʢʠ 

ʩʝʣʝʢʪʠʚʥʦʩʪʽ ʚʠʧʨʦʙʫʚʘʥʠʭ ʬʫʥʛʽʮʠʜʽʚ ʷʢ ʥʘ C. mycophilum, ʪʘʢ ʽ ʥʘ A. bisporus 

ʚʢʘʟʫʚʘʚ, ʱʦ ʤʝʪʨʘʬʝʥʦʥ ʙʫʚ ʪʘʢʦʞ ʥʘʡʙʽʣʴʰ ʩʝʣʝʢʪʠʚʥʠʤ ʬʫʥʛʽʮʠʜʦʤ, ʪʦʜʽ ʷʢ 

ʭʣʦʨʦʪʘʣʦʥʽʣ ʙʫʚ ʥʘʡʙʽʣʴʰ ʪʦʢʩʠʯʥʠʤ ʬʫʥʛʽʮʠʜʦʤ ʧʨʦʪʠ ʤʽʮʝʣʽʶ A. bisporus, 

ʪʦʤʫ ʟʘʩʪʦʩʫʚʘʥʥʷ ʮʴʦʛʦ ʬʫʥʛʽʮʠʜʫ ʻ ʥʝʙʘʞʘʥʠʤ ʚ ʧʨʦʮʝʩʽ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʛʨʠʙʘ 

[51]. 

ɿ ʤʝʪʦʶ ʧʨʦʬʽʣʘʢʪʠʢʠ ʪʘ ʣʽʢʫʚʘʥʥʷ A. bisporus ʧʨʦʪʠ ʛʨʠʙʢʦʚʠʭ 

ʟʘʭʚʦʨʶʚʘʥʴ, ʙʫʚ ʟʜʽʡʩʥʝʥʠʡ ʧʦʰʫʢ ʝʬʝʢʪʠʚʥʠʭ ʟʘʩʦʙʽʚ ʩʝʨʝʜ ʧʨʠʨʦʜʥʠʭ 

ʩʧʦʣʫʢ, ʘ ʩʘʤʝ ʝʬʽʨʥʠʭ ʦʣʽʡ. ɹʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʦʣʽʡ ʤôʷʪʠ, 

ʢʦʨʠʮʽ ʪʘ ʧʝʣʘʨʛʦʥʽʾ ʧʦʚʥʽʩʪʶ ʽʥʛʽʙʫʚʘʣʠ ʨʽʩʪ  ʫʩʽʭ ʯʦʪʠʨʴʦʭ ʧʘʪʦʛʝʥʽʚ ï 

Clabobotryum dendroides, M. perniciosa, Lecanicillium fungicola ̔ Trichoderma 

aggressivum f. aggressivum. ʆʜʥʘʢ ʚʘʨʪʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʬʽʨʥʠʭ 

ʦʣʽʡ ʟʫʤʦʚʣʶʚʘʣʦ ʪʘʢʦʞ ʡ ʟʘʪʨʠʤʢʫ ʨʦʩʪʫ ʛʨʠʙʥʠʭ ʛʽʬʽʚ ʧʝʯʝʨʠʮʽ [50]. 

ʋ ʩʫʯʘʩʥʽʡ ʣʽʪʝʨʘʪʫʨʽ ʥʘʷʚʥʘ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʨʠʙʥʠʭ 

ʝʢʩʪʨʘʢʪʽʚ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʡ A. bisporus, ̫ ʢ ʟʘʩʦʙʽʚ, ʱʦ ʤʘʶʪʴ ʧʨʦʪʠʛʨʠʙʢʦʚʫ 

ʘʢʪʠʚʥʽʩʪʴ. ɺ ʧʨʦʮʝʩʽ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʧʝʨʝʚʽʨʝʥʦ ʝʢʩʪʨʘʢʪʠ A. bisporus ʧʨʦʪʠʚ 

ʰʝʩʪʠ ʛʨʠʙʽʚ, ʱʦ ʥʘʣʝʞʘʪʴ ʜʦ ʧôʷʪʠ ʨʦʜʽʚ:  Aspergillus flavus, Aspergillus 

fumigatous, Penicillium chrysogenum, Sporotricum carnis, Humicola grisea ʽ 

Thermoascus aurantiacus. ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʫʶʪʴ, ʱʦ ʝʢʩʪʨʘʢʪ 

A. bisporus ʤʘʻ ʤʘʢʩʠʤʘʣʴʥʝ ʧʨʠʛʥʽʯʝʥʥʷ ʧʨʦʪʠ H. grisea ʽ ʤʽʥʽʤʘʣʴʥʝ ʧʨʦʪʠ ʪʠʭ 

ʞʝ ʛʨʠʙʽʚ A. flavus [52]. 
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ʌʨʘʥʮʫʟʴʢʽ ʚʯʝʥʽ ʧʨʦʧʦʥʫʶʪʴ ʱʝ ʦʜʠʥ ʟʘʩʽʙ ʜʣʷ ʙʦʨʦʪʴʙʠ ʟ Trichoderma 

aggressivum f. ʝuropaeum, ʷʢʘ ʻ ʟʙʫʜʥʠʢʦʤ ʟʝʣʝʥʦʾ ʮʚʽʣʽ. ʅʘ ʜʘʥʠʡ ʯʘʩ ʧʨʦʚʝʜʝʥʦ 

ʣʘʙʦʨʘʪʦʨʥʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʷʢʽ ʜʦʚʦʜʷʪʴ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʽʦʧʣʽʚʢʠ 

ʫʪʚʦʨʝʥʦʾ Bacillus velezensis QST713, ʷʢʘ ʚʭʦʜʠʪʴ ʜʦ ʩʢʣʘʜʫ ʙʽʦʧʨʝʧʘʨʘʪʫ ʥʘ 

ʦʩʥʦʚʽ ʘʥʪʘʛʦʥʽʩʪʠʯʥʦ ʘʢʪʠʚʥʠʭ ʙʘʢʪʝʨʽʡ. ɼʘʥʠʡ ʤʽʢʨʦʦʨʛʘʥʽʟʤ ʚʞʝ ʪʨʠʚʘʣʠʡ ʯʘʩ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ ʜʣʷ ʟʘʭʠʩʪʫ ʨʦʩʣʠʥ ʪʘ ʙʣʠʟʴʢʠʭ ʜʦ ʛʨʠʙʽʚ ʦʨʛʘʥʽʟʤʽʚ ʚʽʜ 

ʭʚʦʨʦʙʠ ʟʝʣʝʥʦʾ ʮʚʽʣʽ. ʂʨʽʤ ʪʦʛʦ, ʧʨʦʚʝʜʝʥʦ ʛʝʥʝʪʠʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʱʦ 

ʜʦʟʚʦʣʠʣʦ ʚʩʪʘʥʦʚʠʪʠ ʛʝʥʠ, ʷʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʟʘ ʮʽ ʚʣʘʩʪʠʚʦʩʪʽ ʤʽʢʨʦʦʨʛʘʥʽʟʤʫ. 

ʎʝ ʨʦʙʠʪʴ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʧʝʨʝʥʝʩʝʥʥʷ ʪʘʢʠʭ ʛʝʥʽʚ ʫ ʽʥʰʽ ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ, ʜʣʷ 

ʩʪʚʦʨʝʥʥʷ ʧʨʦʤʠʩʣʦʚʦʛʦ ʧʨʝʧʘʨʘʪʫ [53, 54, 55]. 

ʆʪʞʝ, ʧʨʦʘʥʘʣʽʟʫʚʘʚʰʠ ʩʫʯʘʩʥʫ ʣʽʪʝʨʘʪʫʨʫ ʤʦʞʥʘ ʟʨʦʟʫʤʽʪʠ, ʱʦ ʧʦʰʫʢ 

ʝʬʝʢʪʠʚʥʠʭ ʟʘʩʦʙʽʚ ʜʣʷ ʙʦʨʦʪʴʙʠ ʽʟ ʭʚʦʨʦʙʘʤʠ ʛʨʠʙʽʚ ʻ ʜʦʩʠʪʴ ʧʦʰʠʨʝʥʠʤ ʽ ʮʠʤ 

ʧʠʪʘʥʥʷʤ ʘʢʪʠʚʥʦ ʟʘʡʤʘʶʪʴʩʷ ʜʦʩʣʽʜʥʠʢʠ. ʎʝ ʧʦʪʨʝʙʫʻ ʟʥʘʯʥʠʭ ʟʫʩʠʣʴ, ʦʩʢʽʣʴʢʠ 

ʙʽʣʴʰʽʩʪʴ ʟʙʫʜʥʠʢʽʚ ʭʚʦʨʦʙ ʻ ʤʽʢʨʦʤʽʮʝʪʘʤʠ, ʪʦʙʪʦ ʧʦʪʨʽʙʥʦ ʧʽʜʽʙʨʘʪʠ ʟʘʩʦʙʠ 

ʘʢʪʠʚʥʽ ʣʠʰʝ ʧʨʦʪʠ ʰʢʽʜʥʠʢʽʚ ʽ ʧʨʠ ʮʴʦʤʫ ʥʝ ʚʽʜʙʫʚʘʪʠʤʝʪʴʩʷ ʧʨʠʛʥʽʯʝʥʥʷ 

ʢʫʣʴʪʫʨʠ A. bisporus. ɼʦʩʠʪʴ ʮʽʢʘʚʠʤ ʻ ʧʦʰʫʢ ʰʪʘʤʽʚ A. bisporus ʷʢʽ ʙʫʜʫʪʴ 

ʩʪʽʡʢʠʤʠ ʜʦ ʟʙʫʜʥʠʢʽʚ. ɸʣʝ ʧʨʠ ʧʨʦʤʠʩʣʦʚʦʤʫ ʚʠʨʦʱʫʚʘʥʥʽ ʪʘʢʽ ʢʫʣʴʪʫʨʠ ʜʘʶʪʴ 

ʤʝʥʰʠʡ ʚʨʦʞʘʡ.  

ɿʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʜʦʩʣʽʜʞʝʥʴ ʧʨʠʩʚʷʯʝʥʘ ʧʦʰʫʢʘʤ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʜʞʝʨʝʣ 

ʨʝʯʦʚʠʥ ʟ ʘʥʪʠʬʫʥʛʘʣʴʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ, ʧʨʦʪʝ ʫʩʽ ʚʦʥʠ ʧʨʦʚʝʜʝʥʽ ʣʠʰʝ ʫ 

ʣʘʙʦʨʘʪʦʨʽʷʭ ʽ ʥʝ ʤʘʶʪʴ ʧʨʘʢʪʠʯʥʦʛʦ ʧʽʜʪʚʝʨʜʞʝʥʥʷ. ʅʘ ʜʘʥʠʡ ʤʦʤʝʥʪ ʥʘʡʙʽʣʴʰ 

ʘʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʨʦʤʠʩʣʦʚʽ ʬʫʥʛʽʮʠʜʠ, ʽ ʚʩʝ ʙʽʣʴʰʝ ʜʦʩʣʽʜʞʝʥʴ 

ʧʨʠʩʚʷʯʝʥʽ ʚʠʷʚʣʝʥʥʶ ʙʝʟʧʝʯʥʠʭ ʜʣʷ A. bisporus ʬʫʥʛʽʮʠʜʽʚ. ʊʦʤʫ ʜʣʷ ʙʦʨʦʪʴʙʠ 

ʟ ʦʜʥʽʻʶ ʟ ʥʘʡʥʝʙʝʟʧʝʯʥʽʰʠʭ ʭʚʦʨʦʙ ï ʧʘʚʫʪʠʥʥʦʶ ʭʚʦʨʦʙʦʶ, ʥʝʦʙʭʽʜʥʦ 

ʧʽʜʽʙʨʘʪʠ ʜʽʻʚʽ ʩʧʦʩʦʙʠ, ʷʢʽ ʚʧʣʠʚʘʪʠʤʫʪʴ ʥʘ ʟʙʫʜʥʠʢʽʚ ʟʘʭʚʦʨʶʚʘʥʴ ʪʘ ʥʝ 

ʤʘʪʠʤʫʪʴ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʨʽʩʪ A. bisporus.  

ʆʪʞʝ, ʟʛʽʜʥʦ ʧʦʧʝʨʝʜʥʴʦ ʧʨʦʚʝʜʝʥʦʛʦ ʘʥʘʣʽʟʫ ʩʫʯʘʩʥʠʭ ʣʽʪʝʨʘʪʫʨʥʠʭ 

ʜʘʥʠʭ, ʥʘʡʙʽʣʴʰʫ ʥʝʙʝʟʧʝʢʫ ʜʣʷ ʧʨʦʤʠʩʣʦʚʦʛʦ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʛʨʠʙʽʚ ʨʦʜʫ 

Agaricus ʩʪʘʥʦʚʣʷʪʴ ʢʦʥʪʘʤʽʥʘʥʪʠ ʤʽʢʨʦʤʽʮʝʪʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ, ʘ ʩʘʤʝ: 

Clabobotryum, Mycogone, ̔ Trichoderma. ʊʦʤʫ ʧʽʜʙʽʨ ʩʫʯʘʩʥʠʭ ʬʫʥʛʽʮʠʜʽʚ ʪʘ 
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ʚʠʟʥʘʯʝʥʥʷ ʾʭ ʚʧʣʠʚʦʚʦʩʪʽ ʥʘ ʢʦʥʪʘʤʽʥʘʥʪʽʚ ʽ ʙʝʟʧʝʯʥʦʩʪʽ ʜʣʷ ʧʨʦʤʠʩʣʦʚʦʾ 

ʢʫʣʴʪʫʨʠ A. bisporus ʻ ʘʢʪʫʘʣʴʥʠʤ ʟʘʚʜʘʥʥʷʤ, ʷʢʝ ʧʦʪʨʝʙʫʻ ʚʠʨʽʰʝʥʥʷ. 
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ɽʂʉʇɽʈʀʄɽʅʊɸʃʔʅɸ ʏɸʉʊʀʅɸ  

ʈʆɿɼɯʃ 3. ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʴ 

3.1. ʐʪʘʤʠ ʢʫʣʴʪʫʨ ʛʨʠʙʽʚ ʚʠʢʦʨʠʩʪʘʥʥʽ ʫ ʜʦʩʣʽʜʞʝʥʥʽ.  

ɺ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽʡ ʨʦʙʦʪʽ ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʰʪʘʤʠ Agaricus bisporus ̄  

15, 36, F57, ʐ-1 ʢʫʣʴʪʫʨ ʛʨʠʙʽʚ ʟ ʂʦʣʝʢʮʽʾ ʢʫʣʴʪʫʨ ʰʘʧʠʥʢʦʚʠʭ ʛʨʠʙʽʚ (Bisko et 

al., 2016). ʐʪʘʤʠ Cladobotryum spp. ʙʫʣʠ ʚʠʜʽʣʝʥʽ ʫ ʯʠʩʪʫ ʢʫʣʴʪʫʨʫ ʥʘʫʢʦʚʠʤ 

ʩʧʽʚʨʦʙʽʪʥʠʢʦʤ ʚʽʜʜʽʣʫ ʤʽʢʦʣʦʛʽʾ ɯʥʩʪʠʪʫʪʫ ʙʦʪʘʥʽʢʠ ʽʤ. ʄ.ɻ. ʍʦʣʦʜʥʦʛʦ, ʢ.ʙ.ʥ. 

ɸʣʴ-ʄʘʘʣʽ ɻ. ɸ. ʪʘ ʘʩʧʽʨʘʥʪʦʤ ʚʽʜʜʽʣʫ ɼ.ɻ. ʄʝʜʚʝʜʻʚʠʤ. ʂʫʣʴʪʫʨʠ Trichoderma 

harzianum, Mycogone perniciosus  ʙʫʣʠ ʽʟʦʣʴʦʚʘʥʽ ɸʣʴ-ʄʘʘʣʽ ɻ. ɸ. ʪʘ ʩʪʫʜʝʥʢʦʶ 

4 ʢʫʨʩʫ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʭʘʨʯʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ɹʦʥʜʘʨʫʢ ʉ. ɺ. 

ʄʘʪʝʨʽʘʣʦʤ ʜʣʷ ʚʠʜʽʣʝʥʥʷ ʯʠʩʪʠʭ ʢʫʣʴʪʫʨ ʟʘʟʥʘʯʝʥʠʭ ʤʽʢʦʬʽʣʴʥʠʭ ʛʨʠʙʽʚ  

ʩʣʫʛʫʚʘʣʠ ʫʨʘʞʝʥʽ ʧʣʦʜʦʚʽ ʪʽʣʘ Agaricus bisporus, ʱʦ ʙʫʣʠ ʟʽʙʨʘʥʽ ʥʘ ʛʨʠʙʥʠʭ 

ʛʦʩʧʦʜʘʨʩʪʚʘʭ ʨʦʟʪʘh ʦʚʘʥʠʭ ʫ ʨʽʟʥʠʭ ʦʙʣʘʩʪʷʭ ʋʢʨʘʾʥʠ. ʄʦʥʽʪʦʨʠʥʛ 

ʛʦʩʧʦʜʘʨʩʪʚ ʟ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʟ ʚʠʨʦʱʫʚʘʥʥʷ ʧʝʯʝʨʠʮʴ ʧʨʦʚʦʜʠʣʠ ʚʧʨʦʜʦʚʞ 

2016ï2019 ʨʨ. ɿ ʚʽʜʽʙʨʘʥʠʭ ʧʣʦʜʦʚʠʭ ʪʽʣ ʫ ʩʪʝʨʠʣʴʥʠʭ ʫʤʦʚʘʭ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʩʢʘʣʴʧʝʣʶ ʚʠʨʽʟʘʣʠ  ʥʝʚʝʣʠʢʽ ʟʘ ʨʦʟʤʽʨʦʤ (ʜʦ 5 ʤʤ) ʯʘʩʪʠʥʠ ʫʨʘʞʝʥʦʾ ʪʢʘʥʠʥʠ, 

ʷʢʽ ʦʜʨʘʟʫ ʧʝʨʝʥʦʩʠʣʠ ʥʘ ʩʪʝʨʠʣʴʥʝ ʞʠʚʠʣʴʥʝ ʩʝʨʝʜʦʚʠʱʝ ʄɽɸ (ʤʘʣʴʮ ʝʢʩʪʨʘʢʪ 

ʘʛʘʨ) ʟ ʘʥʪʠʙʽʦʪʠʢʦʤ. ʏʘʰʢʠ ʇʝʪʨʽ ʟ ʯʘʩʪʠʥʘʤʠ ʫʨʘʞʝʥʠʭ ʧʣʦʜʦʚʠʭ ʪʽʣ  

ʧʝʨʝʥʦʩʠʣʠ ʜʦ ʪʝʨʤʦʩʪʘʪʫ ʟ ʪʝʤʧʝʨʘʪʫʨʦʶ 18 Ñ 1 Áʉ ʥʘ ʪʝʨʤʽʥ  3ï4 ʜʽʙ ʜʦ ʧʦʷʚʠ 

ʢʦʣʦʥʽʡ ʟ ʦʟʥʘʢʘʤʠ ʧʨʠʪʘʤʘʥʥʠʤʠ ʜʣʷ ʚʠʱʝʟʘʟʥʘʯʝʥʠʭ ʤʽʢʦʬʽʣʴʥʠʭ ʛʨʠʙʽʚ. 

ʆʜʝʨʞʘʥʽ ʯʠʩʪʽ ʢʫʣʴʪʫʨʠ ʧʝʨʝʩʽʚʘʣʠ ʥʘ ʩʝʨʝʜʦʚʠʱʝ ʄɽɸ ʜʣʷ ʧʦʜʘʣʴʰʦʾ 

ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʟʘ ʤʦʨʬʦʣʦʛʽʯʥʠʤʠ ʪʘ ʤʽʢʨʦʩʢʦʧʽʯʥʠʤʠ ʦʟʥʘʢʘʤʠ. ʉʚʽʪʣʦʚʫ 

ʤʽʢʨʦʩʢʦʧʽʶ ʧʨʦʚʦʜʠʣʠ ʥʘ ʤʽʢʨʦʩʢʦʧʽ ʤʘʨʢʠ Zeiss (ʅʽʤʝʯʯʠʥʘ). ʇʨʝʧʘʨʘʪʠ 

ʛʦʪʫʚʘʣʠ ʫ ʜʠʩʪʠʣʷʪʽ ʪʘ  ʚ 3%-ʤʫ ʨʦʟʯʠʥʽ ʂʆʅ. 

3.2. ʇʦʞʠʚʥʽ ʩʝʨʝʜʦʚʠʱʘ 

ʋ ʜʦʩʣʽʜʞʝʥʥʷʭ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʥʘʩʪʫʧʥʽ ʩʝʨʝʜʦʚʠʱʘ:  

1) ʛʣʶʢʦʟʦ-ʧʝʧʪʦʥ-ʜʨʽʞʜʞʦʚʠʡ ʘʛʘʨ (ɻʇɼɸ), ʛ/ʣ: ʛʣʶʢʦʟʘ ï 25, ʧʝʧʪʦʥ ï 3, 

  

ɿʤʥ. ɸʨʢ. ˉ ʜʦʢʫʤ. ʇʽʜʧʠʩ ɼʘʪʘ 

ɸʨʢ. 
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ʅʋʍʊ ɹʊɽʂ 04.01.04 ʂʈ ʇɿ 

 ʈʦʟʨʦʙ. ɹʦʥʜʘʨʫʢ ʉ.ɺ. 

 ʇʝʨʝʚʽʨ. ʂʨʘʩʽʥʴʢʦ ɺ.ʆ. 

 ʂʦʥʩʫʣʴʪ. ɸʣ-ɹʄʘʘʣʽ ɻ.ɸ. 

 ʅ. ʂʦʥʪʨ.  

 ɿʘʪʚʝʨʜ. ʇʠʨʦʛ ʊ.ʇ. 

ʈʦʟʜʽʣ 3. ʄʘʪʝʨʽʘʣʠ ʪʘ 
ʤʝʪʦʜʠ 

ʃʽʪ. ɸʢʨʫʰʽʚ 

4 

ʂʘʬʝʜʨʘ ɹʊʄ 

https://ru.wikipedia.org/wiki/Agaricus
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ʜʨʽʞʜʞʦʚʠʡ ʝʢʩʪʨʘʢʪ ï 3, KH2PO4 ï 1, K2HPO4 ï 1, MgSO4 Ĭ 7H2O ï 0,25, ʘʛʘʨ ï 

20;  

2) ʏʘʧʝʢʘ (Biolife Italiana S.r.l., ɯʪʘʣʽʷ);  

3) ʄɽɸ (Pronadisa, ɯʩʧʘʥʽʷ);  

4) ʢʦʤʧʦʩʪʥʠʡ ʘʛʘʨ (ʂɸ), ʛ/ʣ: ʩʫʭʠʡ ʧʦʜʨʽʙʥʝʥʠʡ ʢʦʤʧʦʩʪ ï 76, ʘʛʘʨ ï 20.  

3.3. ɺʠʟʥʘʯʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʨʦʩʪʫ 

ʂʫʣʴʪʠʚʫʚʘʥʥʷ ʤʽʮʝʣʽʶ Cladobotryum spp. ʥʘ ʩʝʨʝʜʦʚʠʱʘʭ ɻʇɼɸ, ʏʘʧʝʢʘ 

ʪʘ ʄɽɸ ʧʨʦʚʦʜʠʣʠ ʧʨʠ 25 Ñ 1 Áʉ. ɺʠʤʽʨʶʚʘʥʥʷ ʧʨʦʚʦʜʠʣʠ ʢʦʞʝʥ ʜʝʥʴ 

ʧʦʯʠʥʘʶʯʠ ʟ 2 ʜʦʙʠ ʢʫʣʴʪʠʚʫʚʘʥʥʷ. ɺʠʤʽʨʶʚʘʥʥʷ ʰʚʠʜʢʦʩʪʽ ʨʦʩʪʫ ʟʜʽʡʩʥʶʚʘʣʠ 

ʟʘ ʬʦʨʤʫʣʦʶ (Bisko et al., 2012):  

V = (R2 ïR1 ) / (t2 ït1 ), 

ʜʝ V ï ʰʚʠʜʢʽʩʪʴ ʨʦʩʪʫ, ʤʤ/ʜʦʙʘ; R1ï ʨʘʜʽʫʩ ʢʦʣʦʥʽʾ ʥʘ ʯʘʩ t1 ; R2ï ʨʘʜʽʫʩ 

ʢʦʣʦʥʽʾ ʥʘ ʯʘʩ t2 .  

 3.4. ɺʠʟʥʘʯʝʥʥʷ ʯʫʪʣʠʚʦʩʪ̔ ʰʪʘʤʽʚ Cladobotryum spp. ʜʦ ʚʧʣʠʚʫ ʬʫʥʛʽʮʠʜʽʚ 

ʇʨʠ ʧʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʥʘʡʙʽʣʴʰ ʨʦʟʧʦʚʩʶʜʞʝʥʽ ʫ 

ʫʢʨʘʾʥʩʴʢʦʤʫ ʛʨʠʙʽʚʥʠʮʪʚʽ ʬʫʥʛʽʮʠʜʥʽ ʧʨʝʧʘʨʘʪʠ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʷʢʠʭ 

ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʪʘʙʣ. 3.1 

ʊʘʙʣʠʮʷ 3.1 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʠʢʦʨʠʩʪʘʥʠʭ ʫ ʜʦʩʣʽʜʞʝʥʥʽ ʬʫʥʛʽʮʠʜʥʠʭ ʧʨʝʧʘʨʘʪʽʚ 

  

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʂʦʤʝʨʮʽʡʥʘ ʥʘʟʚʘ 

ʐʠʨʣʘʥ  ʌʣʝʢʩʽʪʽ  ʉʧʦʨʛʦʥ  ɼʝʨʦʟʘʣ  ʌʫʥʜʘʟʦʣ  

ɸʢʪʠʚʥʘ ʨʝʯʦʚʠʥʘ ʬʣʫʘʟʽʥʘʤ ʤʝʪʨʘʬʝʥʦʥ ʧʨʦ-

ʭʣʦʨʘʟ 

ʢʘʨʙʝʥʜʘʟʠʤ ʙʝʥʦʤʠʣ 

ɺʠʨʦʙʥʠʢ Syngenta, 

ʐʚʝʡʮʘʨʽʷ 

BASF, 

ʅʽʤʝʯʯʠʥʘ 

BASF, 

ʅʽʤʝʯ-

ʯʠʥʘ 

Bayer, 

ʅʽʤʝʯʯʠʥʘ 

Agro-

Chemie 

Ltd, 

ʋʛʦʨʱʠ-ʥʘ 

ʌʦʨʤʘ ʧʨʝʧʘʨʘʪʫ ʩʫʩʧʝʥʟʽʷ ʩʫʩʧʝʥʟʽʷ ʧʦʨʦʰʦʢ ʩʫʩʧʝʥʟʽʷ ʧʦʨʦʰʦʢ 

ʂʣʘʩ ʜʽʶʯʦʾ 

ʨʝʯʦʚʠʥʠ 

ʘʨʽʣʦʘʤʽʥʦʧʝ

ʨʝʜʽʥ 

ʙʝʥʟʦʬʝʥʦʥ ʽʤʽʜʘʟʦʣ ʙʝʥʟʽʤʽʜʘʟʦʣ 
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ɿʘʢʽʥʯʝʥʥʷ ʪʘʙʣ. 3.1 

ʂʦʥʮʝʥʪʨʘʮʽʷ 

ʜʽʶʯʦʾ ʨʝʯʦʚʠʥʠ 

500 ʛ/ʣ 300 ʛ/ʣ 450 ʛ/ʢʛ 500 ʛ/ʣ 500 ʛ/ʢʛ 

ʈʝʢʦʤʝʥʜʦʚʘʥʘ 

ʜʦʟʘ ʬʫʥʛʽʮʠʜʫ* 

0,125 ʛ/ʣ 0,9 ʛ/ʣ 1,35 ʛ/ʣ 1,5 ʛ/ʣ 1,5 ʛ/ʣ 

 

*ʈʝʢʦʤʝʥʜʦʚʘʥʘ ʚʠʨʦʙʥʠʢʦʤ ʜʦʟʘ ʜʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʛʨʠʙʽʚʥʠʮʪʚʽ ʧʦʜʘʥʘ 

ʚ ʧʝʨʝʨʘʭʫʥʢʫ ʥʘ ʜʽʶʯʽ ʨʝʯʦʚʠʥʠ. 

ʉʪʽʡʢʽʩʪʴ ʚʠʜʽʣʝʥʠʭ ʰʪʘʤʽʚ C. mycophilum ʜʦ ʬʫʥʛʽʮʠʜʽʚ ʚʠʚʯʘʣʠ ʥʘ 

ʩʝʨʝʜʦʚʠʱʽ ɻʇɼɸ, ʮʝ ʧʦʚôʷʟʘʥʦ ʟ ʪʠʤ ʱʦ ʚʩʽ ʚʠʢʦʨʠʩʪʘʥʥʽ ʫ ʝʢʩʧʝʨʠʤʝʥʪʽ ʰʪʘʤʠ 

ʟʘʟʥʘʯʝʥʦʛʦ ʚʠʜʫ ʤʘʣʠ ʚʠʩʦʢʫ ʰʚʠʜʢʽʩʪʴ ʨʦʩʪʫ ʥʘ ʜʘʥʦʤʫ ʞʠʚʠʣʴʥʦʤʫ 

ʩʝʨʝʜʦʚʠʱʽ. ʋ ʜʦʩʣʽʜʞʝʥʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʘʚʪʦʨʩʴʢʫ ʤʦʜʠʬʽʢʘʮʽʶ ʜʠʬʫʟʽʡʥʦʛʦ 

ʤʝʪʦʜʫ. ʐʣʷʭʦʤ ʘʛʘʨʠʟʘʮʽʾ ʩʪʝʨʠʣʴʥʦʛʦ ʨʦʟʯʠʥʫ ʧʨʝʧʘʨʘʪʫ ʙʫʣʦ ʚʠʛʦʪʦʚʣʝʥʦ 

ʙʣʦʢʠ ʽʟ ʬʫʥʛʽʮʠʜʘʤʠ ʜʽʘʤʝʪʨʦʤ 5 ʤʤ ʽ ʚʠʩʦʪʦʶ 3 ʤʤ, ʟ ʚʤʽʩʪʦʤ ʬʫʥʛʽʮʠʜʽʚ 

ʨʽʚʥʠʤ ʤʘʢʩʠʤʘʣʴʥʽʡ ʜʦʟ̔, ʨʝʢʦʤʝʥʜʦʚʘʥʽʡ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʧʝʯʝʨʠʮʴ (ʪʘʙʣ. 2.1). 

ʅʘ ʧʦʚʝʨʭʥʽ ʩʝʨʝʜʦʚʠʱʘ ɻʇɼɸ ʨʦʟʤʽʱʫʚʘʣʠ ʙʣʦʢʠ ʽʟ ʬʫʥʛʽʮʠʜʦʤ ʥʘ ʚʽʜʩʪʘʥʽ 20ï

25 ʤʤ ʚʽʜ ʽʥʦʢʫʣʶʤʘ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʰʪʘʤʫ ʟ ʨʦʟʨʘʭʫʥʢʦʤ ʥʝ ʙʽʣʴʰʝ ʜʚʦʭ ʙʣʦʢʽʚ 

ʟ ʦʜʥʠʤ ʬʫʥʛʽʮʠʜʦʤ ʥʘ ʯʘʰʢʫ. ɯʥʦʢʫʣʷʮʽʶ ʟʜʽʡʩʥʶʚʘʣʠ ʚʥʝʩʝʥʥʷʤ ʩʧʦʨʦʚʦʛʦ 

ʤʘʪʝʨʽʘʣʫ ʤʝʪʦʜʦʤ ʧʨʦʢʦʣʫ ʥʘ ʧʦʚʝʨʭʥʶ ʘʛʘʨʠʟʦʚʘʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

ʂʫʣʴʪʠʚʫʚʘʥʥʷ ʯʘʰʦʢ ʇʝʪʨʽ ʧʨʦʚʦʜʠʣʦʩʷ ʧʨʠ 25 Ñ 1 Áʉ. ɺʠʤʽʨʶʚʘʥʥʷ ʟʦʥʠ 

ʽʥʛʽʙʫʚʘʥʥʷ ʟʜʽʡʩʥʶʚʘʣʠ ʥʘ ʤʦʤʝʥʪ ʧʦʚʥʦʛʦ ʧʨʠʧʠʥʝʥʥʷ ʨʦʩʪʫ ʤʽʮʝʣʽʶ, ʪʦʙʪʦ ʥʘ 

7 ʜʦʙʫ ʢʫʣʴʪʠʚʫʚʘʥʥʷ. ʆʩʢʽʣʴʢʠ ʟʦʥʘ ʽʥʛʽʙʫʚʘʥʥʷ ʥʝ ʫ ʚʩʽʭ ʚʠʧʘʜʢʘʭ ʤʘʣʘ 

ʧʨʘʚʠʣʴʥʫ ʦʢʨʫʛʣʫ ʬʦʨʤʫ, ʪʦ ʨʦʟʤʽʨʠ ʟʦʥʠ ʽʥʛʽʙʫʚʘʥʥʷ ʦʙʯʠʩʣʶʚʘʣʠ ʟʘ ʧʣʦʱʝʶ 

(ʩʤ2) ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʠ ImageJ. ʗʢʱʦ ʟʦʥʘ ʽʥʛʽʙʫʚʘʥʥʷ ʩʪʘʥʦʚʠʪʴ ʙʽʣʴʰʝ 2 

ʩʤ2 (ʩʝʨʝʜʥʽʡ ʜʽʘʤʝʪʨ ʟʦʥʠ 16 ʤʤ) ʰʪʘʤ ʚʚʘʞʘʻʪʴʩʷ ʯʫʪʣʠʚʠʤ ʜʦ ʚʽʜʧʦʚʽʜʥʦʛʦ 

ʬʫʥʛʽʮʠʜʫ. ɿʘ ʫʤʦʚʠ ʢʦʣʠ ʟʦʥʘ ʽʥʛʽʙʫʚʘʥʥʷ ʻ ʙʽʣʴʰʦʶ ʟʘ 1,5 ʩʤ2 ʽ ʤʝʥʰʦʶ, ʥʽʞ 2 

ʩʤ2 (ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʜʽʘʧʘʟʦʥʫ ʜʽʘʤʝʪʨʽʚ 14ï 16 ʤʤ) ʰʪʘʤ ʚʚʘʞʘʻʪʴʩʷ ʧʦʤʽʨʥʦ-

ʩʪʽʡʢʠʤ; ʢʦʣʠ ʨʦʟʤʽʨ ʟʦʥʠ ʥʝ ʧʝʨʝʚʠʱʫ ̒1,5 ʩʤ2 (ʜʽʘʤʝʪʨ ʤʝʥʰʝ 14 ʤʤ), ʰʪʘʤ 

ʚʚʘʞʘʻʪʴʩʷ ʩʪʽʡʢʠʤ ʜʦ ʚʽʜʧʦʚʽʜʥʦʛʦ ʬʫʥʛʽʮʠʜʫ. ɿʦʥʘ ʫ ʷʢʽʡ ʙʫʣʠ ʚʽʜʩʫʪʥʽ ʦʟʥʘʢʠ 

ʨʦʩʪʫ ʤʽʮʝʣʽʶ ʚʠʟʥʘʯʘʣʘʩʷ ʷʢ ʟʦʥʘ ʽʥʛʽʙʫʚʘʥʥʷ. ɿʦʥʘ ʧʨʠʛʥʽʯʝʥʥʷ ʚʠʟʥʘʯʘʣʘʩʷ ̫ ʢ 

ʪʘʢʘ, ʷʢʘ ʤʽʩʪʠʣʘ ʟʤʽʥʝʥʫ, ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʢʦʥʪʨʦʣʶ, ʤʦʨʬʦʣʦʛʽ ʁʢʦʣʦʥʽʾ. 
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ɿʘ ʥʘʷʚʥʦʩʪʽ ʽʥʛʽʙʫʶʯʦ ʾʜʽʾ ʬʫʥʛʽʮʠʜʽʚ ʥʘ ʨʽʩʪ C. mycophilum, ʟʜʽʡʩʥʶʚʘʣʠ 

ʜʦʜʘʪʢʦʚʽ ʝʢʩʧʝʨʠʤʝʥʪʠ, ʱʦʜʦ ʚʧʣʠʚʫ ʧʨʝʧʘʨʘʪʽʚ ʥʘ ʤʽʢʨʦʤʦʨʬʦʣʦʛʽʶ ʤʽʮʝʣʽʶ. 

ʋ ʟʘʟʥʘʯʝʥʦʤʫ ʜʦʩʣʽʜʞʝʥʽ ʫ ʤʘʢʩʠʤʘʣʴʥʦ ʨʝʢʦʤʝʥʜʦʚʘʥʠʭ ʜʦʟʘʭ ʬʫʥʛʽʮʠʜʥʽ 

ʧʨʝʧʘʨʘʪʠ ʜʦʜʘʚʘʣʠ ʜʦ ɻʇɼɸ-ʩʝʨʝʜʦʚʠʱʘ ʯʝʨʝʟ ʩʪʝʨʠʣʽʟʫʶʯʽ ʬʽʣʴʪʨʠ ʟ 

ʨʦʟʤʽʨʦʤ ʧʦʨ 0,2 ʤʢʤ (Filtres Fioroni, ʂʠʪʘʡ). ʋ ʨʽʜʢʝ (50 Áʉ) ʘʛʘʨʠʟʦʚʘʥʝ 

ʩʝʨʝʜʦʚʠʱʝ ʜʦʜʘʚʘʣʠ ʜʦʩʣʽʜʞʫʚʘʥʽ ʧʨʝʧʘʨʘʪʠ ʪʘ ʰʚʠʜʢʦ ʨʦʟʣʠʚʘʣʠ ʦʪʨʠʤʘʥʝ 

ʩʝʨʝʜʦʚʠʱʝ ʧʦ ʦʭʦʣʦʜʞʝʥʠʭ ʯʘʰʢʘʭ ʇʝʪʨʽ, ʟ ʤʝʪʦʶ ʟʤʝʥʰʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ 

ʫʰʢʦʜʞʝʥʥʷ ʬʫʥʛʽʮʠʜʽʚ. ʂʫʣʴʪʠʚʫʚʘʣʠ ʜʦʩʣʽʜʞʫʚʘʥʽ ʰʪʘʤʠ C. mycophilum ʧʨʠ 

25 Ñ 1 Áʉ. ɺʩʽ ʜʦʩʣʽʜʠ ʧʨʦʚʦʜʠʣʠ ʫ 3ï6 ʧʦʚʪʦʨʥʦʩʪʷʭ, ʩʪʘʪʠʩʪʠʯʥʫ ʦʙʨʦʙʢʫ ʜʘʥʠʭ 

ʟʜʽʡʩʥʶʚʘʣʠʩʷ ʫ ʧʨʦʛʨʘʤʽ Statistica 10. 

3.3. ɺʠʟʥʘʯʝʥʥʷ ʚʟʘʻʤʦʜʽʾ Agaricus bisporus ʟ ʤʽʢʨʦʤʽʮʝʪʘʤʠ 

ʋ ʜʦʩʣʽʜʞʝʥʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʯʦʪʠʨʠ ʰʪʘʤʠ A. bisporus, 5 ʰʪʘʤʽʚ C. 

mycophilum, 4 ʰʪʘʤʠ Cladobotryum spp., ʦʜʠʥ ʰʪʘʤ Trichoderma harzianum ʪʘ 

ʦʜʠʥ ʰʪʘʤ Mycogone perniciosus. ɼʦʩʣʽʜʞʝʥʥʷ ʟʜʽʡʩʥʶʚʘʣʠʩʷ ʥʘ ʯʘʰʢʠ ʇʝʪʨʽ ʽʟ 

ʩʝʨʝʜʦʚʠʱʝʤ ʂɸ ʪʘ ɻʇɼɸ. ʅʘ ʢʨʘʡ ʯʘʰʢʠ ʇʝʪʨʽ ʚʥʦʩʠʣʠ ʘʛʘʨʠʟʦʚʘʥʽ ʙʣʦʢʠ 

ʜʽʘʤʝʪʨʦʤ 5 ʤʤ ʟ ʽʥʦʢʫʣʶʤʦʤ A. bisporus, ʟ ʨʦʟʨʘʭʫʥʢʫ 1 ʙʣʦʢ ʥʘ ʯʘʰʢʫ, ʪʘ 

ʟʜʽʡʩʥʶʚʘʣʠ ʧʦʧʝʨʝʜʥʶ ʽʥʢʫʙʘʮʽʶ ʧʨʦʪʷʛʦʤ 5 ʜʽʙ ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ 25 Ñ 1 Áʉ. 

ʇʽʩʣʷ ʧʦʧʝʨʝʜʥʴʦʾ ʽʥʢʫʙʘʮʽʾ ʫ ʯʘʰʢʠ ʤʝʪʦʜʦʤ ʫʢʦʣʫ ʚʥʦʩʠʣʠ ʢʫʣʴʪʫʨʠ 

Cladobotryum spp., Trichoderma harzianum, Mycogone perniciosus ʥʘ ʧʨʦʪʠʣʝʞʥʫ 

ʜʦ A. bisporus ʩʪʦʨʦʥʫ. ɿʜʽʡʩʥʶʚʘʣʠ ʽʥʢʫʙʘʮʽʶ ʧʨʦʪʷʛʦʤ 5 ʜʽʙ ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ 25 

Ñ 1 Áʉ. ʄʦʥʽʪʦʨʠʥʛ ʢʫʣʴʪʫʨ ʧʨʦʚʦʜʠʣʠ ʢʦʞʥʫ ʜʦʙʫ, ʬʽʢʩʫʶʯʠ ʟʤʽʥʠ ʫ ʤʦʨʬʦʣʦʛʽʾ 

ʢʦʣʦʥʽʡ. ʐʪʘʤ A. bisporus ʚʚʘʞʘʚʩʷ ʨʝʟʠʩʪʝʥʪʥʠʤ ʟʘ ʫʤʦʚʠ ʚʽʜʩʫʪʥʦʩʪʽ 

ʧʦʪʨʘʧʣʷʥʥʷ ʧʦʚʽʪʨʷʥʦʛʦ ʤʽʮʝʣʽʶ ʢʫʣʴʪʫʨ ʤʽʢʨʦʤʽʮʝʪʽʚ ʥʘ ʧʦʚʽʪʨʷʥʠʡ ʤʽʮʝʣʽʡ 

A. bisporus. 

  

https://ru.wikipedia.org/wiki/Agaricus
https://ru.wikipedia.org/wiki/Agaricus
https://ru.wikipedia.org/wiki/Agaricus
https://ru.wikipedia.org/wiki/Agaricus
https://ru.wikipedia.org/wiki/Agaricus
https://ru.wikipedia.org/wiki/Agaricus
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ʈʆɿɼɯʃ 4. ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ 

4.1. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʟʙʫʜʥʠʢʽʚ ʧʘʚʫʪʠʥʥʦʾ ʮʚʽʣʽ ʽʟʦʣʴʦʚʘʥʠʭ ʟ 

ʛʨʠʙʥʠʭ ʛʦʩʧʦʜʘʨʩʪʚ ʋʢʨʘʾʥʠ 

ʋ ʨʝʟʫʣʴʪʘʪʽ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʙʫʜʥʠʢʠ ʧʘʚʫʪʠʥʥʦʾ ʮʚʽʣʽ 

ʥʘʣʝʞʘʪʴ ʜʦ ʚʠʜʫ C. mycophilum. ʋʩʽ ʚʠʜʽʣʝʥʽ ʰʪʘʤʠ ʤʘʣʠ ʥʘʩʪʫʧʥʽ ʭʘʨʘʢʪʝʨʥʽ 

ʜʣʷ C. mycophilum ʦʟʥʘʢʠ: ʢʦʣʦʥʽʾ ʥʘ ʄɽɸ ʩʝʨʝʜʦʚʠʱʽ ʰʚʠʜʢʦ ʨʦʩʪʫʪʴ ,ʤʘʶʪʴ 

ʨʷʩʥʠʡ ʙʘʚʦʚʥʷʥʠʡ ʤʽʮʝʣʽʡ, ʰʠʨʦʢʦʨʦʟʧʨʦʩʪʝʨʪʽ ʢʦʣʦʥʽʾ, ʨʦʞʝʚʠʡ ʪʘ ʯʝʨʚʦʥʠʡ 

ʨʝʚʝʨʟʫʤ. ʋ ʚʠʜʽʣʝʥʠʭ ʰʪʘʤʽʚ ʥʘʷʚʥʽ ʜʦʚʛʽ ʥʝʨʦʟʛʘʣʫʞʝʥʽ ʢʦʥʽʜʽʻʥʦʩʮʽ, 

ʚʝʨʪʠʮʠʣʷʪʥʦ ʨʦʟʛʘʣʫʞʝʥʽ ʘʙʦ ʥʝʨʽʚʥʦʤʽʨʥʦ ʨʦʟʛʘʣʫʞʝʥʽ; ʢʦʥʽʜʽʦʛʝʥʥʽ ʢʣʽʪʠʥʠ 

ʤʘʶʪʴ ʜʦʚʞʠʥʫ 30ï37 ʤʢʤ ʪʘ ʰʠʨʠʥʫ 3,5ï5,3 ʤʢʤ. ʅʝʩʝʧʪʦʚʘʥʽ ʘʙʦ ʟ ʦʜʥʦʶ ʯʠ 

ʜʚʦʤʘ ʧʝʨʝʪʠʥʢʘʤʠ ʢʦʥʽʜʽʾ ʮʠʣʽʥʜʨʠʯʥʦʾ ʘʙʦ ʝʣʽʧʩʦʾʜʥʦʾ ʬʦʨʤʠ ʨʦʟʤʽʨʘʤʠ 15ï32 

Ĭ 5ï7 ʤʢʤ. ʅʘʷʚʥʽʩʪʴ ʩʧʦʨ ʟ ʰʠʨʦʢʠʤ ʙʘʟʘʣʴʥʠʤ ʨʫʙʮʝʤ ʪʘ ʨʝʪʨʦʛʨʝʩʠʚʥʠʡ 

ʢʦʥʽʜʽʦʛʝʥʝʟ ʜʦʟʚʦʣʷʶʪʴ ʚʽʜʨʽʟʥʠʪʠ C. mycophilum ʚʽʜ ʩʭʦʞʦʛʦ C. dendroides. 

ʈʘʥʽʰʝ ʧʨʦ ʧʦʰʠʨʝʥʥʷ C. mycophilum ʫ ʛʦʩʧʦʜʘʨʩʪʚʘʭ ʋʢʨʘʾʥʠ ʟ 

ʚʠʨʦʱʫʚʘʥʥʷ ʧʝʯʝʨʠʮʴ ʥʝ ʧʦʚʽʜʦʤʣʷʣʦʩʷ, ʧʨʦʪʝ, ʮʴʦʛʦ ʩʣʽʜ ʙʫʣʦ ʦʯʽʢʫʚʘʪʠ 

ʟʚʘʞʘʶʯʠ ʥʘ ʡʦʛʦ ʧʦʰʠʨʝʥʥʷ ʚ ʛʨʠʙʥʠʭ ʛʦʩʧʦʜʘʨʩʪʚʘʭ ʫ ʩʚʽʪʽ. ʋʧʨʦʜʦʚʞ ʫʩʴʦʛʦ 

ʨʦʢʫ ʦʙʩʪʝʞʫʚʘʣʠʩʷ ʛʨʠʙʥʽ ʛʦʩʧʦʜʘʨʩʪʚʘ ʟ ʚʠʨʦʱʫʚʘʥʥʷ ʧʝʯʝʨʠʮʽ, ʘʣʝ ʰʪʘʤʠ 

C. mycophilum ʥʘ ʫʨʘʞʝʥʠʭ ʜʽʣʷʥʢʘʭ A. bisporus ʙʫʣʠ ʚʠʷʚʣʝʥʽ ʣʠʰʝ ʫ ʪʨʘʚʥʽ-

ʚʝʨʝʩʥʽ. ʎʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʟʘʣʝʞʥʽʩʪʴ ʨʦʟʚʠʪʢʫ C. mycophilum ʚʽʜ ʪʝʧʣʠʭ ʤʽʩʷʮʽʚ. 

ʋ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʘʥʠʭ ʟʘʟʥʘʯʘʻʪʴʩʷ ʧʨʦ ʪʝ, ʱʦ ʩʪʠʤʫʣʶʶʯʫ ʜʽʶ ʥʘ ʨʦʟʚʠʪʦʢ 

ʧʘʚʫʪʠʥʥʦʾ ʮʚʽʣʽ ʥʘ ʛʨʠʙʥʠʭ ʛʦʩʧʦʜʘʨʩʪʚʘʭ ʯʠʥʠʪʴ ʪʝʧʣʘ ʡ ʚʦʣʦʛʘ ʧʦʛʦʜʘ  

ɼʦʩʣʽʜʞʝʥʥʷ ʚʠʜʦʚʦʛʦ ʨʽʟʥʦʤʘʥʽʪʪʷ ʪʘ ʚʣʘʩʪʠʚʦʩʪʝʡ ʚʠʜʽʣʝʥʠʭ ʰʪʘʤʽʚ 

Cladobotryum, ʷʢʽ ʧʨʝʜʩʪʘʚʣʝʥʽ ʫ ʢʦʣʝʢʮʽʾ ɯʥʩʪʠʪʫʪʫ ʙʦʪʘʥʽʢʠ ʽʤ. ʄ.ɻ. ʍʦʣʦʜʥʦʛʦ 

ʙʫʣʠ ʟʜʽʡʩʥʝʥʽ ɼ.ɻ. ʄʝʜʚʝʜʻʚʠʤ. ʐʪʘʤʠ C. mycophilum ʙʫʣʠ ʟʽʙʨʘʥʽ ʥʘ ʛʨʠʙʥʠʭ 

ʬʝʨʤʘʭ ʋʢʨʘʾʥʠ, ʷʢʽ ʟʜʽʡʩʥʶʶʪʴ ʧʨʦʤʠʩʣʦʚʝ ʚʠʨʦʱʫʚʘʥʥ ̫A. bisporus, ʟ ʤʽʮʝʣʽʶ 

ʫʨʘʞʝʥʦʛʦ ʧʘʚʫʪʠʥʥʦʶ ʮʚʽʣʣʶ (ʪʘʙʣ. 4.1). 

  

ɿʤʥ. ɸʨʢ. ˉ ʜʦʢʫʤ. ʇʽʜʧʠʩ ɼʘʪʘ 

ɸʨʢ. 
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 ʈʦʟʨʦʙ. ɹʦʥʜʘʨʫʢ ʉ.ɺ. 

 ʇʝʨʝʚʽʨ. ʂʨʘʩʽʥʴʢʦ ɺ.ʆ. 

 ʂʦʥʩʫʣʴʪ.  ɸʣ-ɹʄʘʘʣʽ ɻ.ɸ. 

 ʅ. ʂʦʥʪʨ.  

 ɿʘʪʚʝʨʜ. ʇʠʨʦʛ ʊ.ʇ. 

ʈʦʟʜʽʣ 4. ʈʝʟʫʣʴʪʘʪʠ 
ʜʦʩʣʽʜʞʝʥʴ 

ʃʽʪ. ɸʢʨʫʰʽʚ 

440 

ʂʘʬʝʜʨʘ ɹʊʄ 
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ʊʘʙʣʠʮʷ 4. 1.  

ʄʽʩʮʷ ʪʘ ʜʘʪʠ ʟʙʦʨʫ ʤʘʪʝʨʽʘʣʫ ʜʣʷ ʽʟʦʣʷʮʽʾ ʯʠʩʪʠʭ ʢʫʣʴʪʫʨ ʨʽʟʥʠʭ 

ʰʪʘʤʽʚ Cladobotryum mycophilum. 

ʅʦʤʝʨ 

ʰʪʘʤʫ  

ʄʽʩʮʝ ʟʙʦʨʫ ʤʘʪʝʨʽʘʣʫ ʐʪʘʤ A. bisporus ʟ ʷʢʦʛʦ 

ʚʠʜʽʣʝʥʦ ʢʫʣʴʪʫʨʫ  

ɼʘʪʘ ʟʙʦʨʫ 

ʤʘʪʝʨʽʘʣʫ 

1 ʩ. ʍʦʨʦʰʝʚʦ, 

ʍʘʨʢʽʚʩʴʢʘ ʦʙʣ. 

Amycel Triplex 21.05.2016 

2 ʩ. ɺʘʩʠʱʝʚʦ, 

ʍʘʨʢʽʚʩʢʘ ʦʙʣ. 

(ʛʦʩʧʦʜʘʨʩʪʚʦ ˉ1)* 

Amycel Triplex 23.05.2016 

3 ʩ. ɺʘʩʠʱʝʚʦ, 

ʍʘʨʢʽʚʩʢʘ ʦʙʣ. 

(ʛʦʩʧʦʜʘʨʩʪʚʦ ˉ2)* 

Amycel Triplex 30.05.2016 

4 ʤ. ʄʘʨʽʫʧʦʣʴ, ɼʦʥʝʮʴʢʘ ʦʙʣ. Sylvan A-15 23.06.2016 

5 ʉ. ʄʘʨʴʷʥʽʚʢʘ, 

ʂʠʝʚʩʢʘʷ ʦʙʣ. 

Sylvan A-15 15.07.16 

6 ʤ. ʉʫʤʠ, ʉʫʤʩʴʢʘ ʦʙʣ. Amycel Triplex 03.05.2017 

7 ʩ. ɼʦʣʠʥʩʴʢʝ, ɿʘʧʦʨʽʟʴʢʘ ʦʙʣ. Italspawn F-57 23.05.2017 

8 ʩ. ʆʣʝʢʩʘʥʜʨʦ-ʂʘʣʠʥʦʚʝ, 

ɼʦʥʝʮʴʢʘ ʦʙʣ. 

Amycel Triplex 17.07.2017 

9**  ʤ. ɺʦʣʥʦʚʘʭʘ, 

ɼʦʥʝʮʢʘʷ ʦʙʣ. 

Sylvan A-15 22.08.2017 

10 ʩ. ʉʝʨʛʽʾʚʢʘ, ɿʘʧʦʨʽʟʴʢʘ ʦʙʣ. Sylvan A-15 15.09.2017 

*ʐʪʘʤʠ ˉ2 ʪʘ ˉ3 ʚʠʜʽʣʝʥʽ ʟ ʨʽʟʥʠʭ ʛʨʠʙʥʠʭ ʛʦʩʧʦʜʘʨʩʪʚ ʚ ʦʜʥʦʤʫ ʩʝʣʠʱʽ, 

ʟʘ ʫʤʦʚʘʤʠ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʘ ʟ ʜʘʥʠʤʠ ʛʦʩʧʦʜʘʨʩʪʚʘʤʠ ʾʭ ʦʬʽʮʽʡʥʽ ʥʘʟʚʠ ʥʝ 

ʫʢʘʟʫʶʪʴʩʷ.  
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**  ʐʪʘʤ ˉ9 ʫ ʯʠʩʪʫ ʢʫʣʴʪʫʨʫ ʚʚʝʜʝʥʦ ʥʝ ʙʫʣʦ, ʫ ʟʚ'ʷʟʢʫ ʟ ʥʘʷʚʥʽʩʪʶ 

ʩʫʧʫʪʥʦʾ ʢʣʽʱʦʚʦʾ ʽʥʬʝʢʮʽʾ ʥʝʙʝʟʧʝʯʥʦʾ ʜʣʷ ʢʫʣʴʪʫʨ ʢʦʣʝʢʮʽʾ 

4.2. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʨʦʩʪʫ ʪʘ ʤʦʨʬʦʣʦʛʽʾ ʢʦʣʦʥʽʡ C. mycophilum ʥʘ 

ʩʪʘʥʜʘʨʪʥʠʭ ʞʠʚʠʣʴʥʠʭ ʩʝʨʝʜʦʚʠʱʘʭ. 

ʅʘ ʞʠʚʠʣʴʥʠʭ ʩʝʨʝʜʦʚʠʱʘʭ ʨʽʟʥʦʛʦ ʩʢʣʘʜʫ ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʥʝʦʜʥʘʢʦʚʫ 

ʰʚʠʜʢʽʩʪʴ ʨʦʩʪʫ ʫʩʽʭ ʜʦʩʣʽʜʞʝʥʠʭ ʰʪʘʤʽʚ C. mycophilum (ʨʠʩ. 4.1). ʅʘ 

ʩʝʨʝʜʦʚʠʱʽ ɻʇɼɸ ʰʪʘʤʠ C. mycophilum ʤʘʣʠ ʚʠʩʦʢʫ ʰʚʠʜʢʽʩʪʴ ʨʦʩʪʫ: ʚʽʜ 14 ʤʤ 

ʥʘ ʜʦʙʫ ʜʦ 20 ʤʤ ʜʣʷ ʰʪʘʤʽʚ ˉ7 ʪʘ ˉ10 ʚʽʜʧʦʚʽʜʥʦ. ʅʘ ʩʝʨʝʜʦʚʠʱʘʭ ɻʇɼɸ ʪʘ 

ʄɽɸ ʰʪʘʤʠ ˉ 6, 7 ʪʘ 8 ʤʘʣʠ ʦʜʥʘʢʦʚʫ (ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʩʪʘʪʠʩʪʠʯʥʦʾ ʧʦʭʠʙʢʠ) 

ʰʚʠʜʢʽʩʪʴ ʨʦʩʪʫ ʥʘ ʩʝʨʝʜʦʚʠʱʘʭ. ɺ ʮʽʣʦʤʫ ʰʚʠʜʢʽʩʪʴ ʨʦʩʪʫ ʥʘ ʩʝʨʝʜʦʚʠʱʽ ʄɽɸ 

ʰʪʘʤʽʚ C. mycophilum ʧʦʚʥʽʩʪʶ ʚʽʜʧʦʚʽʜʘʣʘ ʟʥʘʯʝʥʥʷʤ, ʷʢʽ ʙʫʣʠ ʦʪʨʠʤʘʥʽ ʟʘ 

ʘʥʘʣʦʛʽʯʥʠʭ ʫʤʦʚ ʽʥʰʠʤʠ ʜʦʩʣʽʜʥʠʢʘʤʠ. 

ʅʘ ʩʝʨʝʜʦʚʠʱʽ ʏʘʧʝʢʘ ʰʚʠʜʢʽʩʪʴ ʨʦʩʪʫ ʙʽʣʴʰʦʩʪʽ ʰʪʘʤʽʚ ʙʫʣʘ 

ʧʦʚʽʣʴʥʽʰʦʶ, ʥʽʞ ʥʘ ʽʥʰʠʭ ʩʝʨʝʜʦʚʠʱʘʭ, ʘʣʝ ʰʚʠʜʢʽʩʪʴ ʨʦʩʪʫ ʰʪʘʤʫ ˉ 7 ʥʘ 

ʜʘʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʜʦʨʽʚʥʶʚʘʣʘ ʰʚʠʜʢʦʩʪʽ ʨʦʩʪʫ ʥʘ ʄɽɸ.  

ɺʽʜʤʽʯʝʥʘ ʨʽʟʥʠʮʷ ʫ ʤʦʨʬʦʣʦʛʽʾ ʢʦʣʦʥʽʡ ʥʘ ʨʽʟʥʠʭ ʩʝʨʝʜʦʚʠʱʘʭ. ʇʨʠ 

ʢʫʣʴʪʠʚʫʚʘʥʥʽ C. mycophilum ʥʘ ɻʇɼɸ-ʩʝʨʝʜʦʚʠʱʽ ʩʧʦʩʪʝʨʽʛʘʚʩʷ ʱʽʣʴʥʠʡ 

ʤʽʮʝʣʽʡ ʥʘ ʧʦʚʝʨʭʥʽ ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʥʝʦʜʥʦʨʽʜʥʠʡ ʟʘ ʩʪʨʫʢʪʫʨʦʶ ʧʦʚʽʪʨʷʥʠʡ 

ʤʽʮʝʣʽʡ, ʩʬʦʨʤʦʚʘʥʠʡ ʧʫʯʢʘʤʠ ʚʠʩʦʢʠʭ ʨʦʟʛʘʣʫʞʝʥʠʭ ʢʦʥʽʜʽʻʥʦʩʮʽʚ. ʅʘ ʜʘʥʦʤʫ 

ʩʝʨʝʜʦʚʠʱʽ ʢʦʣʦʥʽʾ ʫʩʽʭ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʰʪʘʤʽʚ ʤʘʣʠ ʞʦʚʪʦ-ʩʦʣʦʤôʷʥʠʡ ʢʦʣʽʨ, 

ʪʦʜʽ ʷʢ ʢʨʘʾ ʢʦʣʦʥʽʾ ʙʫʣʠ ʙʽʣʦʛʦ ʢʦʣʴʦʨʫ. ʇʦʷʚʘ ʞʦʚʪʦʛʦ ʟʘʙʘʨʚʣʝʥʥʷ 

ʩʧʦʩʪʝʨʽʛʘʣʘʩʷ ʥʘ 4ï5 ʜʦʙʫ ʢʫʣʴʪʠʚʫʚʘʥʥʷ. ʅʘ 3ï4 ʜʦʙʫ ʨʝʚʝʨʟʫʤ ʢʦʣʦʥʽʾ ʥʘʙʫʚʘʚ 

ʷʩʢʨʘʚʦ-ʞʦʚʪʦʛʦ ʟʘʙʘʨʚʣʝʥʥʷ, ʷʢʝ ʧʦʩʪʫʧʦʚʦ ʟʤʽʥʶʚʘʣʦʩʴ ʥʘ ʢʦʨʠʯʥʝʚʝ ʽ ʥʘ 6ï7 

ʜʦʙʫ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʩʪʘʚʘʣʦ ʷʩʢʨʘʚʦ-ʨʦʞʝʚʠʤ ʪʘ ʯʝʨʚʦʥʠʤ.  

ʄʽʮʝʣʽʡ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʰʪʘʤʽʚ ʥʘ ʩʝʨʝʜʦʚʠʱʽ ʄɽɸ ʙʽʣʠʡ ʘʙʦ ʢʦʣʴʦʨʫ 

ʩʣʦʥʦʚʦʾ ʢʽʩʪʢʠ ʟ ʥʝʦʜʥʦʨʽʜʥʦʶ ʩʪʨʫʢʪʫʨʦʶ ʟ ʚʠʨʘʞʝʥʦʶ ʨʘʜʽʘʣʴʥʦʶ 

ʢʦʥʮʝʥʪʨʠʯʥʽʩʪʶ. ʅʘ 3ï5 ʜʦʙʫ ʨʝʚʝʨʟʫʤ ʢʦʣʦʥʽʾ ʩʪʘʚʘʚ ʷʩʢʨʘʚʦ-ʞʦʚʪʦʛʦ ʢʦʣʴʦʨʫ, 

ʘ ʥʘ 7ï9 ʜʦʙʫ ï ʨʦʞʝʚʦʛʦ ʪʘ ʯʝʨʚʦʥʦʛʦ. ɿʘʟʥʘʯʠʤʦ, ʱʦ ʨʦʞʝʚʠʡ ʢʦʣʽʨ ʥʘ ʄɽɸ-

ʩʝʨʝʜʦʚʠʱʽ ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ɻʇɼɸ-ʩʝʨʝʜʦʚʠʱʘ, ʙʫʚ ʟʥʘʯʥʦ ʩʚʽʪʣʽʰʠʤ, ʟʘʙʘʨʚʣʝʥʥʷ 
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ʨʝʚʝʨʟʫʤʫ ʨʦʞʝʚʠʤ ʧʽʛʤʝʥʪʦʤ ʙʫʣʦ ʥʝʨʽʚʥʦʤʽʨʥʠʤ, ʘ ʧʨʦʤʽʞʥʘ ʩʪʘʜʽʷ, ʥʘ ʷʢʽʡ 

ʨʝʚʝʨʟʫʤ ʤʘʻ ʢʦʨʠʯʥʝʚʝ ʟʘʙʘʨʚʣʝʥʥʷ, ʙʫʣʘ ʚʽʜʩʫʪʥʷ ʥʘ ʄɽɸ ʩʝʨʝʜʦʚʠʱʽ.  

 

ʈʠʩ. 4.1. ʐʚʠʜʢʽʩʪʴ ʨʦʩʪʫ ʰʪʘʤʽʚ Cladobotryum mycophilum ʥʘ ʨʽʟʥʠʭ 

ʞʠʚʠʣʴʥʠʭ ʩʝʨʝʜʦʚʠʱʘʭ: GPYA (ɻʇɼɸ ï ʛʣʶʢʦʟʦʧʝʧʪʦʥ-ʜʨʽʞʜʞʦʚʠʡ ʘʛʘʨ), 

ʄɽɸ (ʤʘʣʴʮ ʝʢʩʪʨʘʢʪ ʘʛʘʨ) ʪʘ Czapek (ʩʝʨʝʜʦʚʠʱʝ ʏʘʧʝʢʘ) (ʭ Ñ SE) 

ʄʽʮʝʣʽʡ ʚʩʽʭ ʰʪʘʤʽʚ ʥʘ ʩʝʨʝʜʦʚʠʱʽ ʏʘʧʝʢʘ ʙʫʚ ʤʝʥʰ ʱʽʣʴʥʠʤ, ʧʦʨʽʚʥʷʥʦ ʟ 

ʤʽʮʝʣʽʻʤ ʥʘ ʩʝʨʝʜʦʚʠʱʘʭ ɻʇɼɸ ʪʘ ʄɽɸ. ʋʟʘʛʘʣʴʥʝʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʟʤʽʥʠ ʚ 

ʧʨʦʮʝʩʽ ʨʦʩʪʫ ʢʫʣʴʪʫʨʘʣʴʥʠʭ ʦʟʥʘʢ ʥʘʚʝʜʝʥʘ ʫ ʪʘʙʣ.. 4.2.  

ʊʘʙʣʠʮʷ 4.2. 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʢʫʣʴʪʫʨʘʣʴʥʠʭ ʦʟʥʘʢ C. mycophilum ʧʽʜ ʯʘʩ 

ʚʠʨʦʱʫʚʘʥʥʷ ʥʘ ʩʝʨʝʜʦʚʠʱʽ ʏʘʧʝʢʘ 

ʅʦʤʝʨ 

ʰʪʘʤʫ 

ʂʦʣʽʨ ʤʽʮʝʣʽʶ  ʇʽʛʤʝʥʪʘʮʽʷ 

ʨʝʚʝʨʟʫʤʫ 

ɿʤʽʥʘ 

ʟʘʙʘʨʚʣʝʥʥʷ 

ʇʝʨʽʦʜ ʟʤʽʥʠ 

ˉ4 ʉʦʣʦʤôʷʥʠʡ ɾʦʚʪʠʡ ʊʝʤʥʦ-ʟʝʣʝʥʠʡ ʇôʷʪʘ ʜʦʙʘ 

ˉ6 ɹʽʣʠʡ ɾʦʚʪʠʡ - ʇôʷʪʘ ʜʦʙʘ 

ˉ7 ɹʽʣʠʡ ʊʝʤʥʦ-ʟʝʣʝʥʠʡ ʈʦʞʝʚʠʡ, 

ʞʦʚʪʠʡ, 

ʦʣʠʚʢʦʚʦ-

ʟʝʣʝʥʠʡ 

ʊʨʝʪʷ ʜʦʙʘ, 

ʢʽʥʝʮʴ 

ʢʫʣʴʪʠʫʚʘʥʥʷ 

ˉ8 ɹʽʣʠʡ ɾʦʚʪʠʡ - ʇôʷʪʘ ʜʦʙʘ 

ˉ10 ɹʽʣʠʡ ɾʦʚʪʠʡ - ʇôʷʪʘ ʜʦʙʘ 
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ʆʪʞʝ, ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʜʣʷ ʢʦʞʥʦʛʦ ʰʪʘʤʫ C. mycophilum 

ʧʨʠʪʘʤʘʥʥʽ ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʙʽʦʣʦʛʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ, ʷʢʽ ʧʨʦʷʚʣʷʶʪʴʩʷ ʫ ʤʦʨʬʦʣʦʛʽʾ 

ʢʦʣʦʥʽʾ ʪʘ ʰʚʠʜʢʦʩʪʽ ʨʦʩʪʫ ʥʘ ʞʠʚʠʣʴʥʠʭ ʩʝʨʝʜʦʚʠʱʘʭ ʟ ʦʨʛʘʥʽʯʥʠʤʠ ʪʘ 

ʥʝʦʨʛʘʥʽʯʥʠʤʠ ʜʞʝʨʝʣʘʤʠ ʘʟʦʪʫ. 

4.3. ʉʪʽʡʢʽʩʪʴ ʜʦ ʬʫʥʛʽʮʠʜʽʚ. 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʩʪʽʡʢʦʩʪʽ ʚʠʜʽʣʝʥʠʭ ʰʪʘʤʽʚ C. mycophilum ʜʦ ʬʫʥʛʽʮʠʜʽʚ 

ʥʘʤʠ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʬʫʥʛʽʮʠʜʠ ʙʝʥʟʠʤʽʜʘʟʦʣʴʥʦʛʦ ʨʷʜʫ (ʜʝʨʦʟʘʣ ʪʘ 

ʬʫʥʜʘʟʦʣ) ʪʘ ʬʫʥʛʽʮʠʜʠ ʽʥʰʦʾ ʭʽʤʽʯʥʦʾ ʧʨʠʨʦʜʠ (ʰʠʨʣʘʥ, ʬʣʝʢʩʽʪʽ, ʩʧʦʨʛʦʥ), ʱʦ 

ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʫ ʚʽʪʯʠʟʥʷʥʽʡ ʛʨʠʙʥʽʡ ʽʥʜʫʩʪʨʽʾ. ɼʽʶ ʚʩʽʭ ʬʫʥʛʽʮʠʜʽʚ ʚʠʚʯʘʣʠ ʧʨʠ 

ʤʘʢʩʠʤʘʣʴʥʽʡ ʢʦʥʮʝʥʪʨʘʮʽʾ, ʷʢʘ ʙʫʣʘ ʨʝʢʦʤʝʥʜʦʚʘʥʘ ʚʠʨʦʙʥʠʢʘʤʠ. ʎʝ ʙʫʣʦ 

ʦʙʫʤʦʚʣʝʥʦ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʘʥʠʭ ʬʫʥʛʽʮʠʜʽʚ ʫ ʛʨʠʙʥʠʭ 

ʛʦʩʧʦʜʘʨʩʪʚʘʭ. ʋ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʚʠʨʦʙʥʠʢʠ ʛʨʠʙʽʚ ʟʘʩʪʦʩʦʚʫʶʪʴ ʬʫʥʛʽʮʠʜʥʽ 

ʧʨʝʧʘʨʘʪʠ ʫ ʤʘʢʩʠʤʘʣʴʥʠʭ ʜʦʟʘʭ ʜʣʷ ʟʤʝʥʰʝʥʥʷ ʤʦʞʣʠʚʦʩʪʽ ʫʪʚʦʨʝʥʥʷ ʩʪʽʡʢʦʩʪʽ 

C. mycophilum ʜʦ ʤʝʥʰʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ ʧʨʝʧʘʨʘʪʫ. ʗʢʱʦ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ 

ʬʫʥʛʽʮʠʜʫ ʫ ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʟʚʦʣʝʥʽʡ ʜʦʟʽ ʚʽʜʩʫʪʥʷ ʝʬʝʢʪʠʚʥʽʩʪʴ, ʪʦ ʚʠʟʥʘʯʝʥʥʷ 

ʚʧʣʠʚʫ ʙʽʣʴʰ ʚʠʩʦʢʠʭ ʜʦʟ ʻ ʥʝʜʦʮʽʣʴʥʠʤ, ʦʩʢʽʣʴʢʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʠʱʠʭ ʟʘ 

ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʫ ʜʦʟʫ ʢʽʣʴʢʦʩʪʝʡ ʬʫʥʛʽʮʠʜʫ ʫ ʛʨʠʙʥʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ 

ʩʪʘʻ ʧʦʨʫʰʝʥʥʷʤ ʩʘʥʽʪʘʨʥʦ-ʛʽʛʽʻʥʽʯʥʠʭ ʥʦʨʤ.  

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʚʠʚʯʝʥʥʷ ʩʪʽʡʢʦʩʪʽ ʨʽʟʥʠʭ ʰʪʘʤʽʚ C. mycophilum, 

ʜʦ ʧʨʝʜʩʪʘʚʣʝʥʠʭ ʬʫʥʛʽʮʠʜʽʚ, ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʨʠʩ 4.2.  

ɸʥʘʣʽʟʫʶʯʠ ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ, ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʞʦʜʝʥ ʟ 

ʚʠʜʽʣʝʥʠʭ ʰʪʘʤʽʚ ʥʝ ʤʘʚ ʯʫʪʣʠʚʦʩʪʽ ʜʦ ʜʝʨʘʟʦʣʫ. ʐʪʘʤʠ ˉ 4 ʪʘ ˉ 6 ʚʠʷʚʣʷʣʠ 

ʯʫʪʣʠʚʽʩʪʴ ʜʦ ʰʠʨʣʘʥʫ ʪʘ ʬʣʝʢʩʽʪʽ ʪʘ ʩʪʽʡʢʽʩʪʴ ʜʦ ʽʥʰʠʭ ʬʫʥʛʽʮʠʜʽʚ. ʏʫʪʣʠʚʽʩʪʴ 

ʜʦ ʰʠʨʣʘʥʫ ʪʘ ʧʦʤʽʨʥʫ ʩʪʽʡʢʽʩʪʴ ʜʦ ʬʣʝʢʩʽʪʽ ʪʘ ʬʫʥʜʘʟʦʣʫ ʪʘ ʩʪʽʡʢʽʩʪʴ ʜʦ ʽʥʰʠʭ 

ʬʫʥʛʽʮʠʜʽʚ ʧʨʦʷʚʠʚ ʰʪʘʤ ˉ 7. ʐʪʘʤ ˉ8 ʚʠʷʚʠʚʩʷ ʯʫʪʣʠʚʠʤ ʜʦ ʰʠʨʣʘʥʫ, 

ʬʣʝʢʩʽʪʽ, ʩʧʦʨʛʦʥʫ ʪʘ ʧʦʤʽʨʥʫ ʩʪʽʡʢʽʩʪʴ ʜʦ ʬʫʥʜʘʟʦʣʫ. ʏʫʪʣʠʚʽʩʪʴ ʜʦ ʚʩʽʭ 

ʬʫʥʛʽʮʠʜʽʚ, ʢʨʽʤ ʜʝʨʘʟʦʣʫ, ʚʠʷʚʠʚ ʰʪʘʤ ˉ10. 
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ʈʠʩʫʥʦʢ 4.2. ɺʧʣʠʚ ʬʫʥʛʽʮʠʜʽʚ ʥʘ ʨʽʩʪ ʰʪʘʤʽʚ Cladobotryum mycophilum ʫ 

ʜʦʩʣʽʜʘʭ in vitro ʥʘ ɻʇɼɸ-ʩʝʨʝʜʦʚʠʱʽ (ʭ Ñ SE) 

ʅʘʡʝʬʝʢʪʠʚʥʽʰʠʤʠ ʬʫʥʛʽʮʠʜʘʤʠ ʙʫʣʠ ʬʣʝʢʩʽʪʽ ʪʘ ʰʠʨʣʘʥ ʱʦ ʜʦʙʨʝ ʚʠʜʥʦ 

ʥʘ ʨʠʩ. 4.3.  

 

ʈʠʩ. 4.3. ɺʧʣʠʚ ʨʽʟʥʠʭ ʬʫʥʛʽʮʠʜʽʚ ʥʘ ʨʽʩʪ ʪʘ ʤʦʨʬʦʣʦʛʽʶ ʢʦʣʦʥʽʡ 

Cladobotryum mycophilum. ɸ: ʰʠʨʣʘʥ, ʰʪʘʤ ˉ 6; ʪʫʪ ʽ ʜʘʣʽ: 1 ï ʟʘʛʘʣʴʥʠʡ ʚʠʜ 

Ѕп Ѕс Ѕт Ѕу Ѕмл

͙̊ͪ͊ͤ͡ 6,87 4,31 10,2 6,87 7,12

͔̅ͫͭ͟͜͡4͜,65 16,68 1,71 8,34 15,66

˿͎ͨͦͪͦͤ 0 0 0 19,86 45,45

͔͒ͪͦ͊͘͡ 0 0 0 0 0

ͺͯͤ͒͊ͦ͘ 0͡ 0 2,49 2,1 9,27
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ʢʦʣʦʥʽʾ; 2 ï ʨʝʚʝʨʟʫʤ ʢʦʣʦʥʽʾ; B: ʜʝʨʘʟʦʣ, ʰʪʘʤ ˉ 10; C: ʬʣʝʢʩʽʪʽ, ʰʪʘʤ ˉ 8; D: 

ʬʫʥʜʘʟʦʣ, ʰʪʘʤ ˉ 8; E: ʩʧʦʨʛʦʥ, ʰʪʘʤ ˉ 8 

ʅʘʡʫʨʘʟʣʠʚʽʰʠʤ ʜʦ ʜʽʾ ʰʠʨʣʘʥʫ ʚʠʷʚʠʚʩʷ ʰʪʘʤ ˉ 7, ʘ ʥʘʡʤʝʥʰ ʯʫʪʣʠʚʠʤ 

ð h ʪʘʤ ˉ 4. ʇʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʜʘʥʦʛʦ ʬʫʥʛʽʮʠʜʫ ʧʝʨʝʜ ʟʦʥʦʶ ʽʥʛʽʙʫʚʘʥʥʷ ʙʫʣʘ 

ʩʬʦʨʤʦʚʘʥʘ ʟʦʥʘ ʧʨʠʛʥʽʯʝʥʥʷ. ɿʦʥʘ ʧʨʠʛʥʽʯʝʥʥʷ ʨʦʟʤʽʨʦʤ ʫ ʩʝʨʝʜʥʴʦʤʫ 5 ʤʤ, 

ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ ʱʽʣʴʥʦʛʦ ʧʨʠʪʠʩʥʫʪʦʛʦ ʜʦ ʩʝʨʝʜʦʚʠʱʘ ʤʽʮʝʣʽʶ ʞʦʚʪʦʛʦ ʢʦʣʴʦʨʫ; 

ʨʝʚʝʨʟʫʤ ʟʦʥʠ ʧʨʠʛʥʽʯʝʥʥʷ ʪʝʤʥʦ-ʢʦʨʠʯʥʝʚʦʛʦ ʢʦʣʴʦʨʫ, ʥʘʷʚʥʠʡ ʚʠʨʘʟʥʦ 

ʩʚʽʪʣʠʡ ʢʨʘʡ ʥʘ ʩʪʠʢʫ ʟʦʥʠ ʧʨʠʛʥʽʯʝʥʥʷ ʟ ʟʦʥʦʶ ʽʥʛʽʙʫʚʘʥʥʷ.  

ʌʣʝʢʩʽʪʽ ʽʥʛʽʙʫʚʘʚ ʨʽʩʪ 4 ʰʪʘʤʽʚ. ʐʪʘʤʠ ˉ 6 ʪʘ ˉ 10 ʙʫʣʠ ʦʩʦʙʣʠʚʦ 

ʯʫʪʣʠʚʠʤʠ, ʰʪʘʤ ˉ 7 ʙʫʚ ʧʦʤʽʨʥʦ ʩʪʽʡʢʠʤ ʜʦ ʜʘʥʦʛʦ ʬʫʥʛʽʮʠʜʫ. ʅʘ ʩʪʠʢʫ ʽʟ 

ʟʦʥʦʶ ʽʥʛʽʙʫʚʘʥʥʷ ʙʽʣʠʡ ʚʘʪʦʧʦʜʽʙʥʠʡ ʧʦʚʽʪʨʷʥʠʡ ʤʽʮʝʣʽʡ. ʇʽʜ ʯʘʩ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʬʣʝʢʩʽʪʽ ʟʥʘʯʥʠʭ ʟʤʽʥ ʟʘʟʥʘʻ ʤʽʢʨʦʤʦʨʬʦʣʦʛʽʷ C. mycophilum. ɿʦʢʨʝʤʘ ʚʽʜʙʫʣʦʩʷ 

ʟʤʝʥʰʝʥʥʷ ʟʘʛʘʣʴʥʦʾ ʪʦʚʱʠʥʠ ʛʽʬ ʟ 6,1Ñ 1,15 ʤʢʤ ʜʣʷ ʢʦʥʪʨʦʣʶ ʜʦ 2,5ï3,1 ʤʢʤ 

ʜʣʷ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʟʨʘʟʢʘ, ʦʢʨʝʤʽ ʛʽʬʠ ʤʽʩʪʠʣʠ ʯʠʩʣʝʥʥʽ ʛʨʘʥʫʣʠ (ʨʠʩ. 4.4). ʇʽʜ 

ʚʧʣʠʚʦʤ ʬʣʝʢʩʽʪʽ ʤʽʮʝʣʽʡ ʟʥʝʙʘʨʚʠʚʩʷ, ʥʝ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʫʪʚʦʨʝʥʥʷ ʨʦʞʝʚʦʛʦ 

ʧʽʛʤʝʥʪʫ, ʘ ʚʝʛʝʪʘʪʠʚʥʽ ʛʽʬʠ ʟʘ ʜʽʾ 3%-ʛʦ ʨʦʟʯʠʥʫ ʂʆʅ ʥʝ ʥʘʙʫʚʘʣʠ ʭʘʨʘʢʪʝʨʥʦʛʦ 

ʨʦʞʝʚʦʛʦ ʟʘʙʘʨʚʣʝʥʥʷ. ʆʩʢʽʣʴʢʠ ʥʝ ʫʪʚʦʨʶʚʘʣʠʩʷ ʢʦʥʽʜʽʾ ʪʘ ʢʦʥʽʜʽʻʥʦʩʮʽ , ʤʦʞʥʘ 

ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʬʣʝʢʩʽʪʽ ʧʦʚʥʽʩʪʶ ʧʨʠʛʥʽʯʫʻ ʩʧʦʨʫʣʷʮʽʶ.  

ɿʤʽʥʠ ʤʽʢʨʦʤʦʨʬʦʣʦʛʽʯʥʠʭ ʦʟʥʘʢ ʤʽʮʝʣʽʶ ʚʽʜʙʫʚʘʣʠʩʷ ʽ ʟʘ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʰʠʨʣʘʥʫ. ʋ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʰʪʘʤʽʚ C. mycophilum ʚʽʜʙʫʚʘʣʠʩʷ ʜʝʬʦʨʤʘʮʽʷ 

ʢʦʥʽʜʽʻʥʦʩʮʽʚ, ʷʢʘ ʩʫʧʨʦʚʦʜʞʫʚʘʣʘʩʷ ʛʽʧʝʨʪʨʦʬʽʻʶ ʩʧʦʨʦʥʦʩʥʠʭ ʢʣʽʪʠʥ, 

ʟʙʽʣʴʰʝʥʥʷ ʪʦʚʱʠʥʠ ʛʽʬ ʪʘ ʫʪʚʦʨʝʥʥʷ ʚʘʢʫʦʣʽʟʦʚʘʥʠʭ ʜʽʣʷʥʦʢ. ʐʠʨʣʘʥ 

ʧʨʠʛʥʽʯʫʚʘʚ ʩʧʦʨʦʫʪʚʦʨʝʥʥʷ ʫʩʽʭ ʰʪʘʤʽʚ C. mycophilum.  
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ʈʠʩʫʥʦʢ 4.4. ɿʤʽʥʠ ʫ ʤʽʢʨʦʤʦʨʬʦʣʦʛʽʾ Cladobotryum mycophilum (ʰʪʘʤ ˉ 10)  

ʧʽʜ ʚʧʣʠʚʦʤ ʬʫʥʛʽʮʠʜʽʚ: 

ʘ) ʢʦʥʪʨʦʣʴ, ʙʝʟ ʬʫʥʛʽʮʠʜʽʚ; b) ʬʣʝʢʩʽʪʽ; ʩ) ʪʘ d) ʰʠʨʣʘʥ 

ʉʪʨʽʣʢʘʤʠ ʧʦʟʥʘʯʝʥʥʷ ʜʝʬʦʨʤʦʚʘʥʽ ʚʘʢʫʦʣʽʟʦʚʘʥʽ ʪʘ ʢʦʥʽʜʽʦʛʝʥʽ ʢʣʽʪʠʥʠ 

ʜʽʣʷʥʢʠ (d) 

4.4. ɺʟʘʻʤʦʜʽʷ Agaricus bisporus ʟ ʤʽʢʨʦʤʽʮʝʪʘʤʠ 

ʆʩʢʽʣʴʢʠ ʤʽʮʝʣʽʡ A. bisporus ʜʦʩʠʪʴ ʚʨʘʟʣʠʚʠʡ ʜʦ ʤʽʢʨʦʤʽʮʝʪʽʚ ʜʦʮʽʣʴʥʠʤ 

ʻ ʧʝʨʝʚʽʨʠʪʠ ʚʽʜʥʦʩʠʥʠ ʤʽʞ ʥʘʷʚʥʠʤʠ ʫ ʢʦʣʝʢʮʽʾ ʰʪʘʤʘʤʠ A. bisporus ʪʘ 

ʤʽʢʨʦʤʽʮʝʪʘʤʠ ʨʦʜʽʚ Cladobotryum h ʪʘʤʠ ˉ 1 - 8, 10, Trichoderma harzianum. 

M20 ʪʘ Mycogone perniciosus. ɼʦʩʣʽʜʞʫʚʘʥʥʷ ʟʜʽʡʩʥʶʚʘʣʠ ʥʘ ʜʚʦʭ ʚʠʜʘʭ 

ʧʦʞʠʚʥʠʭ ʩʝʨʝʜʦʚʠʱ: ɻʇɼɸ ʪʘ ʂɸ. ɺ ʭʦʜʽ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʚʠʷʚʣʝʥʦ, ʱʦ ʧʝʚʥʽ 

ʰʪʘʤʠ A. bisporus ʧʨʠ ʚʠʨʦʱʫʚʘʥʥʽ ʥʘ ʂɸ ʙʫʣʠ ʥʝʚʨʘʟʣʠʚʽ ʜʦ ʧʝʚʥʠʭ ʰʪʘʤʽʚ 

Cladobotryum spp., ʱʦ ʤʦʞʝ ʩʚʽʜʯʠʪʠ ʧʨʦ ʾʭ ʨʝʟʠʩʪʝʥʪʥʽʩʪʴ ʜʦ ʜʘʥʠʭ ʰʪʘʤʽʚ 

ʟʙʫʜʥʠʢʽʚ, ʪʦʜʽ ʷʢ ʧʨʠ ʚʠʨʦʱʫʚʘʥʥʽ ʜʘʥʠʭ ʢʫʣʴʪʫʨ ʥʘ ʩʝʨʝʜʦʚʠʱʽ ɻʇɼɸ ʫʩʽ 

ʰʪʘʤʠ ʙʫʣʠ ʯʫʪʣʠʚʠʤʠ ʜʦ ʤʽʢʨʦʤʽʮʝʪʽʚ. ʇʨʦ ʤʦʞʣʠʚʫ ʨʝʟʠʩʪʝʥʪʥʽʩʪʴ A. bisporus 

ʜʦ ʨʽʟʥʠʭ ʰʪʘʤʽʚ Cladobotryum spp. ʧʦʚʽʜʦʤʣʷʣʦʩʷ ʨʘʥʽʰʝ, ʘʣʝ ʫ ʚʞʝ ʧʨʦʚʝʜʝʥʠʭ 

ʜʦʩʣʽʜʞʝʥʥʷʭ ʨʝʟʠʩʪʝʥʪʥʽʩʪʴ ʧʨʦʷʚʣʷʣʠ ʣʠʰʝ ʜʠʢʽ ʰʪʘʤʠ ʪʦʜʽ ʷʢ ʢʦʤʝʨʮʽʡʥʽ 

ʙʫʣʠ ʚʨʘʟʣʠʚʠʤʠ. ʈʝʟʫʣʴʪʘʪʠ ʧʨʦʚʝʜʝʥʦʛʦ ʜʦʩʣʽʜʫ ʥʘʚʝʜʝʥʦ ʫ ʪʘʙ.4.3.  
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ʊʘʙʣʠʮʷ 4.3 

ɺʟʘʻʤʦʜʽʷ ʨʽʟʥʠʭ ʰʪʘʤʽʚ Cladobotryum spp. ʚʠʜʽʣʝʥʠʭ ʟ ʫʢʨʘʾʥʩʴʢʠʭ 

ʛʨʠʙʥʠʭ ʛʦʩʧʦʜʘʨʩʪʚ ʟ ʨʽʟʥʠʤʠ ʧʨʦʤʠʩʣʦʚʠʤʠ ʰʪʘʤʘʤʠ  Agaricus bisporus 

ʥʘ ʩʝʨʝʜʦʚʠʱʽ ʂɸ 

ʰʪʘʤʠ 

Cladobotryum spp. 

ʰʪʘʤʠ Agaricus bisporus 

ɸ57 Ab15 Ab36 ʐ1 

1 + - - - 

2 - - - - 

3 - - - - 

4 - - - - 

5 + - - - 

6 + - - - 

7 + - - - 

8 - - - - 

10 - + - - 

Trichoderma - + - - 

Mycogonʝ - - - - 

ʇʨʠʤʽʪʢʘ: ç+è ʦʟʥʘʯʘʻ, ʱʦ ʜʘʥʠʡ ʰʪʘʤ A. bisporus ʚʨʘʟʣʠʚʠʡ ʜʦ ʜʘʥʦʛʦ ʢʦʥʢʫʨʝʥʪʥʦʛʦ 

ʰʪʘʤʫ, ç-è ʦʟʥʘʯʘʻ, ʱʦ ʜʘʥʠʡ ʰʪʘʤ A. bisporus ʻ ʩʪʽʡʢʠʤ ʜʦ ʜʘʥʦʛʦ ʢʦʥʢʫʨʝʥʪʥʦʛʦ ʰʪʘʤʫ.  

ɸʥʘʣʽʟʫʶʯʠ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʤʦʞʥʘ ʟʨʦʟʫʤʽʪʠ, ʱʦ ʪʘʢʽ ʰʪʘʤʠ 

A. bisporus, ʷʢ 36 ʪʘ ʐ1 ʻ ʩʪʽʡʢʠʤʠ ʜʦ ʫʩʽʭ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʭ ʤʽʢʨʦʤʽʮʝʪʽʚ ʽ 

ʤʦʞʫʪʴ ʙʫʪʠ ʨʝʢʦʤʝʥʜʦʚʘʥʽ ʜʦ ʧʨʦʤʠʩʣʦʚʦʛʦ ʚʠʨʦʱʫʚʘʥʥʷ ʚ ʫʤʦʚʘʭ ʋʢʨʘʾʥʠ 

(ʨʠʩ. 4.5).  
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ʘ ʙ  

ʚ ʛ  

ʈʠʩ. 4.5. ʉʪʽʡʢʽʩʪʴ Agaricus bisporus ʐ-1 ʜʦ ʨʽʟʥʠʭ ʰʪʘʤʽʚ Cladobotryum 

spp. 

ʐʪʘʤʠ A. bisporus F57 ʻ ʚʨʘʟʣʠʚʠʤ ʜʦ C. mycophilum ̄ 5, 6, 7, ʪʘ A. bisporus 

15 ʚʨʘʟʣʠʚʠʡ ʜʦ C. mycophilum ̄ 10 ʪʘ Trichoderma ʧʨʦ ʱʦ ʩʚʽʜʯʘʪʴ ʨʠʩ. 4.6. 

ʘ ʙ  

ʈʠʩ. 4.6. ɺʨʘʟʣʠʚʽʩʪʴ Agaricus bisporus F57 (ʘ) ʪʘ 15 (ʙ) ʜʦ C. mycophilum 

ˉ5 ʪʘ Trichoderma ʚʽʜʧʦʚʽʜʥʦ   
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ʊɽʍʅʆʃʆɻɯʏʅɸ ʏɸʉʊʀʅɸ 

ʈʆɿɼɯʃ 5. ɼ̔ ʣʷʥʢʘ ʜʦʬʝʨʤʝʥʪʘʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ ʪʘ ʚʠʨʦʙʥʠʯʦʾ ʬʝʨʤʝʥʪʘʮʽʾ  

5.1. ʆʙˇʨʫʥʪʫʚʘʥʥʷ ʚʠʙʦʨʫ ʙʽʦʣʦʛʽʯʥʦʛʦ ʘʛʝʥʪʘ ʪʘ ʞʠʚʠʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

ʜʣʷ ʡʦʛʦ ʢʫʣʴʪʠʚʫʚʘʥʥʷ 

ɺ ʯʠʩʣʝʥʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʜʦʚʝʜʝʥʦ, ʱʦ ʛʨʠʙʠ ʻ 

ʢʦʨʠʩʥʠʤʠ ʜʣ̫ ʧʨʦʬʽʣʘʢʪʠʢʠ ʽ ʣʽʢʫʚʘʥʥʷ ʟʘʭʚʦʨʶʚʘʥ ɹʣʶʜʠʥʠ, ʦʩʢʽʣʴʢʠ ʚʦʥʠ 

ʤʘʶʪʴ ʙʘʛʘʪʦ ʬʘʨʤʘʢʦʣʦʛʽʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ: ʟʜʘʪʥʽʩʪʴ ʩʪʠʤʫʣʶʚʘʪʠ ʦʙʤʽʥ 

ʨʝʯʦʚʠʥ, ʟʘʧʦʙʽʛʘʪʠ ʪʘ ʢʦʥʪʨʦʣʶʚʘʪʠ ʧʨʦʮʝʩʠ ʽʥʪʦʢʩʠʢʘʮʽʾ, ʟʙʽʣʴʰʠʪʠ ʦʧʽʨ 

ʦʨʛʘʥʽʟʤʫ ʜʦ ʤʽʢʨʦʙʥʠʭ ʪʘ ʚʽʨʫʩʥʠʭ ʽʥʬʝʢʮʽʡ, ʥʦʨʤʘʣʽʟʫʚʘʪʠ ʛʦʤʝʦʩʪʘʟ, ʘ ʪʘʢʦʞ 

ʤʘʶʪʴ ʘʥʪʠʦʢʩʠʜʘʥʪʥʫ, ʽʤʫʥʦʤʦʜʫʣʶʶʯʫ ʪʘ ʝʥʝʨʛʝʪʠʯʥʫ ʚʣʘʩʪʠʚʦʩʪʽ. 

ɹʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʽ ʩʧʦʣʫʢʠ ʛʨʠʙʽʚ ʢʦʨʠʩʥʽ ̫ʢ ʚʠʭʽʜʥ ̔ʤʘʪʝʨʽʘʣʠ ʜʣʷ ʨʦʟʨʦʙʢʠ 

ʭʽʤʽʦʪʝʨʘʧʝʚʪʠʯʥʠʭ ʟʘʩʦʙʽʚ ʧʨʠ ʣʽʢʫʚʘʥʥʽ ʨʘʢʫ ʪʘ ʽʥʰʠʭ ʟʘʭʚʦʨʶʚʘʥʴ. ɼʦʚʝʜʝʥʦ, 

ʱʦ ʧʦʣʽʩʘʭʘʨʠʜʠ ʛʨʠʙʽʚ ʧʽʜʚʠʱʫʶʪʴ ʽʤʫʥʥʫ ʚʽʜʧʦʚʽʜʴ ʦʨʛʘʥʽʟʤʫ ʟʘʤʽʩʪʴ ʧʨʷʤʦʛʦ 

ʮʠʪʦʪʦʢʩʠʯʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʢʣʽʪʠʥ [56]. 

ʅʘʡʙʽʣʴʰ ʢʫʣʴʪʠʚʦʚʘʥʠʤ ʛʨʠʙʦʤ ʫ ʩʚʽʪʽ ʻ Agaricus bisporus, ʷʢʠʡ ʤʦʞʝ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʽ ʷʢ ʧʨʦʜʫʢʪ ʭʘʨʯʫʚʘʥʥʷ ʽ ʷʢ ʜʞʝʨʝʣʦ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ 

ʨʝʯʦʚʠʥ. ʆʩʢʽʣʴʢʠ ʪʝʤʦʶ ʜʘʥʦʾ ʨʦʙʦʪʠ ʻ ʦʪʨʠʤʘʥʥʷ ʤʽʮʝʣʽʘʣʴʥʦʾ ʤʘʩʠ A. bisporus 

ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʧʦʩʽʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʜʣʷ ʛʨʠʙʥʠʭ ʬʝʨʤ ʧʦʨʽʚʥʶʚʘʪʠ ʨʽʟʥʽ 

ʙʽʦʣʦʛʽʯʥʽ ʘʛʝʥʪʠ ʥʝʜʦʮʽʣʴʥʦ. ʎʝ ʧʦʚôʷʟʘʥʦ ʽʟ ʪʠʤ, ʱʦ ʩʢʣʘʜ ʙʽʦʤʘʩʠ ʤʦʞʝ 

ʚʽʜʨʽʟʥʷʪʠʩʷ ʫ ʨʽʟʥʠʭ ʚʠʜʽʚ ʥʘʚʽʪʴ ʦʜʥʦʛʦ ʨʦʜʫ ʟʘ ʚʤʽʩʪʦʤ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ 

ʨʝʯʦʚʠʥ ʪʘ ʙʽʦʣʦʛʽʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ. ʂʨʽʤ ʪʦʛʦ, ʧʦʨʽʚʥʶʚʘʪʠ ʧʨʦʤʠʩʣʦʚʽ 

ʰʪʘʤʠ, ʷʢʽ ʚʠʨʦʱʫʶʪʴʩʷ ʥʘ ʛʨʠʙʥʠʭ ʬʝʨʤʘʭ ʥʝʜʦʮʽʣʴʥʦ, ʦʩʢʽʣʴʢʠ ʜʘʥʽ ʧʨʦ ʾʭ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʚʩʪʘʥʦʚʣʝʥʦ ʧʨʠ ʚʠʨʦʱʫʚʘʥʥʽ ʧʣʦʜʦʚʠʭ ʪʽʣ, ʘ ʜʦʩʣʽʜʞʝʥʥʷ 

ʩʪʦʩʫʶʪʴʩʷ ʦʪʨʠʤʘʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦ ʤʦʞʣʠʚʦʾ ʙʽʦʤʘʩʠ ʧʨʠ ʚʠʨʦʱʫʚʘʥʥʽ ʥʘ 

ʢʦʤʧʦʩʪʽ ʧʨʠ ʤʽʥʽʤʘʣʴʥʠʭ ʪʝʨʤʽʥʘʭ ʪʦʜʽ ʷʢ ʤʽʮʝʣʽʘʣʴʥʘ ʤʘʩʘ ʦʪʨʠʤʫʻʪʴʩʷ ʧʨʠ 

ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʫ ʙʽʦʨʝʘʢʪʦʨʽ.  

ʆʩʢʽʣʴʢʠ ʙʽʦʣʦʛʽʯʥʠʡ ʘʛʝʥʪ ʥʝʜʦʮʽʣʴʥʦ ʧʦʨʽʚʥʶʚʘʪʠ ʽʟ ʽʥʰʠʤʠ 

ʙʘʟʠʜʽʦʤʽʮʝʪʘʤʠ ʟʘ ʢʽʣʴʢʽʩʪʶ  ʙʽʦʤʘʩʠ ʪʘ ʟʚʘʞʘʶʯʠ ʥʘ ʢʦʤʝʨʮʽʡʥʽ ʪʘʻʤʥʠʮʽ ʧʨʦ-    

ɿʤʥ. ɸʨʢ. ˉ ʜʦʢʫʤ. ʇʽʜʧʠʩ ɼʘʪʘ 

ɸʨʢ. 
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ʈʦʟʜʽʣ 5. ɼʽʣʷʥʢʘ 
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ʧʨʦʮʝʩʽʚ ʪʘ ʚʠʨʦʙʥʠʯʦʾ 
ʬʝʨʤʝʥʪʘʮʽʾ 

ʃʽʪ. ɸʢʨʫʰʽʚ 

76 

ʂʘʬʝʜʨʘ ɹʊʄ 



46 
 

ʤʠʩʣʦʚʠʭ ʰʪʘʤʽʚ ʧʝʯʝʨʠʮʴ ʜʦʮʽʣʴʥʠʤ ʻ ʨʦʟʛʣʷʥʫʪʠ ʚʘʨʽʘʥʪʠ ʧʦʞʠʚʥʠʭ 

ʩʝʨʝʜʦʚʠʱ ʥʘ ʷʢʠʭ ʤʦʞʣʠʚʝ ʛʣʠʙʠʥʥʝ ʢʫʣʴʪʠʚʫʚʘʥʥʷ A. bisporus ʟ ʤʝʪʦʶ 

ʦʜʝʨʞʘʥʥʷ ʤʽʮʝʣʽʘʣʴʥʦʾ ʤʘʩʠ. ʉʝʨʝʜ ʩʫʯʘʩʥʠʭ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʘʥʠʭ ʤʦʞʥʘ 

ʚʠʜʽʣʠʪʠ ʯʦʪʠʨʠ ʩʪʘʪʪʽ ʧʨʦ ʢʫʣʴʪʠʚʫʚʘʥʥʷ A. bisporus ʫ ʙʽʣʴʰʦʩʪʽ ʷʢʠʭ ʥʝ 

ʚʢʘʟʘʥʦ ʰʪʘʤʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʭ ʢʫʣʴʪʫʨ [57, 58, 59, 60].  

ʇʨʦʘʥʘʣʽʟʫʚʘʚʰʠ ʜʘʥʽ ʥʘʚʝʜʝʥʽ ʫ ʪʘʙʣʠʮʽ 5.1 ʤʦʞʥʘ ʧʦʙʘʯʠʪʠ, ʱʦ 

ʥʘʡʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ ʙʽʦʤʘʩʠ ʫʪʚʦʨʶʻʪʴʩʷ ʧʨʠ ʢʫʣʴʪʠʚʫʚʘʥʥʽ A. bisporus ʥʘ 

ʤʘʥʜʘʨʠʥʦʚʦʤʫ ʩʦʮʽ. ɸʣʝ ʜʘʥʠʡ ʩʧʦʩʽʙ ʤʘʻ ʜʝʢʽʣʴʢʘ ʥʝʜʦʣʽʢʽʚ. ʇʦ-ʧʝʨʰʝ, ʜʘʥʘ 

ʢʦʥʮʝʥʪʨʘʮʽʷ ʙʽʦʤʘʩʠ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʣʠʰʝ ʧʨʠ ʩʫʚʦʨʦʤʫ ʜʦʪʨʠʤʘʥʥʷ ʫʤʦʚ 

ʢʫʣʴʪʠʚʫʚʘʥʥʷ. ʈʦʟʙʽʞʥʦʩʪʽ ʧʘʨʘʤʝʪʨʽʚ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʟʤʝʥʰʝʥʥʷ 

ʢʽʣʴʢʦʩʪʽ ʫʪʚʦʨʝʥʦʾ ʙʽʦʤʘʩʠ. ʇʦ-ʜʨʫʛʝ, ʜʘʥʽ ʟʥʘʯʝʥʥʷ ʦʪʨʠʤʘʥʥʽ ʧʨʠ 

ʢʫʣʴʪʠʚʫʚʘʥʥʽ A. bisporus ʫ ʢʦʣʙʘʭ ʽ ʥʝ ʧʝʨʝʚʽʨʝʥʦ ʢʽʣʴʢʽʩʪʴ ʫʪʚʦʨʝʥʦʾ ʙʽʦʤʘʩʠ 

ʧʨʠ ʢʫʣʴʪʠʚʫʚʘʥʥʽ ʫ ʚʠʨʦʙʥʠʯʦʤʫ ʬʝʨʤʝʥʪʝʨʽ. ʇʦ-ʪʨʝʪʻ, ʫ ʩʪʘʪʪʽ ʚʢʘʟʘʥʠʡ 

ʪʝʨʤʽʥ ʢʫʣʴʪʠʚʫʚʘʥʥʷ 8 ʜʽʙ, ʱʦ ʻ ʩʪʘʮʽʦʥʘʨʥʦʶ ʬʘʟʦʶ ʨʦʩʪʫ ʢʫʣʴʪʫʨʠ. ʆʩʢʽʣʴʢʠ 

ʮʽʣʴʦʚʠʡ ʧʨʦʜʫʢʪ ʤʘʻ ʙʫʪʠ ʫ ʩʝʨʝʜʠʥʽ ʝʢʩʧʦʥʝʥʮʽʡʥʦʾ ʬʘʟʠ ʨʦʩʪʫ, ʽʩʥʫʻ ʨʠʟʠʢ 

ʪʦʛʦ, ʱʦ ʫʪʚʦʨʠʪʴʩʷ ʤʝʥʰʘ ʢʽʣʴʢʽʩʪʴ ʙʽʦʤʘʩʠ [59]. 

ʉʝʨʝʜ ʚʘʨʽʘʥʪʽʚ, ʷʢʽ ʟʘʣʠʰʘʶʪʴʩʷ ʥʘʡʙʽʣʴʰ ʜʦʮʽʣʴʥʠʤ ʻ ʚʠʨʦʱʫʚʘʥʥʷ ʥʘ 

ʝʢʩʪʨʘʢʪʽ ʮʫʢʨʦʚʦʾ ʪʨʦʩʪʠʥʠ. ʍʦʯʘ ʜʘʥʠʡ ʩʧʦʩʽʙ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʧʦʪʨʝʙʫʻ 

ʚʥʝʩʝʥʥʷ ʧʽʜʞʠʚʣʶʚʘʣʴʥʦʛʦ ʨʦʟʯʠʥʫ, ʚʽʥ ʤʘʻ ʜʝʢʽʣʴʢʘ ʧʝʨʝʚʘʛ ʧʦʨʽʚʥʷʥʦ ʟ 

ʨʝʰʪʦʶ. ʇʦ-ʧʝʨʰʝ, ʦʪʨʠʤʘʥʘ ʤʽʮʝʣʽʘʣʴʥʘ ʤʘʩʘ ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʩʝʨʝʜʠʥʽ 

ʝʢʩʧʦʥʝʥʮʽʡʥʦʾ ʬʘʟʠ ʨʦʩʪʫ, ʱʦ ʻ ʦʜʥʽʻʶ ʽʟ ʚʠʤʦʛ ʜʦ ʢʽʥʮʝʚʦʛʦ ʧʨʦʜʫʢʪʫ 

ʙʽʦʩʠʥʪʝʟʫ, ʥʘ ʚʽʜʤʽʥʦ ʚʽʜ ʽʥʰʠʭ ʚʘʨʽʘʥʪʽʚ. ʇʦ-ʜʨʫʛʝ, ʧʝʨʝʚʽʨʝʥʦ, ʷʢ 

ʚʽʜʙʫʚʘʪʠʤʝʪʴʩʷ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʜʘʥʠʤ ʩʧʦʩʦʙʦʤ ʫ ʬʝʨʤʝʥʪʝʨʘʭ ʽ ʨʠʟʠʢ ʟʤʽʥʠ 

ʨʝʟʫʣʴʪʘʪʽʚ ʧʨʠ ʤʘʩʰʪʘʙʫʚʘʥʥʽ ʚʠʨʦʙʥʠʮʪʚʘ ʫ ʧʨʦʤʠʩʣʦʚʽ ʤʘʩʰʪʘʙʠ 

ʥʝʘʢʪʫʘʣʴʥʠʡ. ʂʨʽʤ ʪʦʛʦ, ʩʢʣʘʜ ʧʦʞʠʚʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʻ ʙʽʣʴʰ ʜʦʩʪʫʧʥʠʤ 

ʧʦʨʽʚʥʷʥʦ ʟ ʽʥʰʠʤʠ ʚʘʨʽʘʥʪʘʤʠ [57,58,60]. 
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ʊʘʙʣʠʮʷ 5.1 

ʆʙʛʨʫʥʪʫʚʘʥʥʷ ʚʠʙʦʨʫ ʧʦʞʠʚʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʜʣʷ ʢʫʣʴʪʠʚʫʚʘʥʥʷ Agaricus bisporus  

ɹʽʦʣʦʛʽʯʥʠʡ  

ʘʛʝʥʪ 

ʉʢʣʘʜ ʧʦʞʠʚʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ, ʛ/ʣ 

ʊʨʠʚʘʣʽʩʪʴ 

ʢʫʣʴʪʠʚʫʚʘʥʥʷ, 

ʜʽʙ 

ʂʦʥʮʝʥʪʨʘʮʽʷ  

ʙʽʦʤʘʩʠ, ʛ/ʣ 

ʆʩʦʙʣʠʚʦʩʪʽ 

ʧʨʦʮʝʩʫ ʙʽʦʩʠʥʪʝʟʫ 

ɺʠʢʦʨʠʩʪʘʥʘ 

ʣʽʪʝʨʘʪʫʨʘ, ʨʽʢ 

Agaricus bisporus ɽʢʩʪʨʘʢʪ ʮʫʢʨʦʚʦʾ 

ʪʨʦʩʪʠʥʠ ï 40;  

ʅʽʪʨʠʪ ʥʘʪʨʽʶ ï 10; 

ɼʨʽʞʜʞʦʚʠʡ ʝʢʩʪʨʘʢʪ 

ï 5. 

4 15 ɺʥʝʩʝʥʥʷ 

ʧʽʜʞʠʚʣʶʚʘʣʴʥʦʛʦ 

ʨʦʟʯʠʥʫ ʥʘ 2 ʜʦʙʫ 

ʢʫʣʴʪʠʚʫʚʘʥʥʷ, 

ʽʥʛʽʙʫʚʘʥʥʷ 

ʝʢʩʪʨʘʢʪʦʤ ʮʫʢʨʦʚʦʾ 

ʪʨʦʩʪʠʥʠ ʧʨʠ 

ʢʦʥʮʝʥʪʨʘʮʽʾ 30 ʛ/ʣ ʽ 

ʙʽʣʴʰʝ, ʨʅ= 6.5, t=28 
0ʉ 

[57], 2011 

Agaricus bisporus 

ATTC 10893 

ɻʽʜʨʦʣʽʟʘʪ ʨʦʛʫ ʙʘʨʘʥʘ 

ï 20; 

ɻʣʶʢʦʟʘ ï 20;  

KH2PO4 ï 1.  

8 9,8 ʨʅ= 5, t=25 0ʉ [58], 2004 

Agaricus bisporus ʄʘʥʜʘʨʠʥʦʚʠʡ ʩʽʢ ï 1 

ʣ.  

8 47,06 ʨʅ= 6, t=28 0ʉ [59], 2017 

Agaricus bisporus 

CBS 57166  

ɼʝʢʩʪʨʦʟʘ ï 0,5; 

ʂʘʨʪʦʧʣʷʥʠʡ ʝʢʩʪʨʘʢʪ 

ï 2,5; 

ʉʝʯʦʚʠʥʘ ï 0,45;  

7 14 ʨʅ= 5,6, t=28 0ʉ [60], 2018 
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ɿʘʢʽʥʯʝʥʥʷ ʪʘʙʣ. 5.1. 

 MgSO4*7 H2O -590 

ʤʛ/ʣ; 

CaCl2*2 H2O ï 602 ʤʛ/ʣ; 

ʙʦʨʦʰʥʦ ʟ ʦʣʠʚʢʦʚʦʛʦ 

ʣʠʩʪʷ ï 20; 

ʈʦʟʯʠʥ ʩʦʣʝʡ 20 ʤʣ/ʣ.  

ʉʢʣʘʜ ʨʦʟʯʠʥʫ ʩʦʣʝʡ 

(ʤʛ/ʣ): 

FeSO4*7 H2O, 250, 

MnSO4*H2O, 80,  

ZnSO4*7 H2O, 70; 

CoCl2*6 H2O 100. 
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ʆʙʛʨʫʥʪʦʚʫʶʯʠ ʝʢʦʥʦʤʽʯʥʫ ʜʦʮʽʣʴʥʽʩʪʴ ʚʠʨʦʙʥʠʮʪʚʘ ʥʝʦʙʭʽʜʥʦ 

ʨʦʟʨʘʭʫʚʘʪʠ ʚʘʨʪʽʩʪʴ ʞʠʚʠʣʴʥʠʭ ʩʝʨʝʜʦʚʠʱ, ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʭ ʜʣʷ ʧʨʦʜʫʮʝʥʪʽʚ 

ʤʽʮʝʣʽʘʣʴʥʦʾ ʤʘʩʠ A. bisporus ʜʣʷ ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ ʚʘʨʽʘʥʪʽʚ (ʪʘʙʣ. 5.2).  

ʊʘʙʣʠʮʷ 5.2 

ɺʘʨʪʽʩʪʴ ʢʦʤʧʦʥʝʥʪʽʚ ʧʦʞʠʚʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʜʣʷ  

ʢʫʣʴʪʠʚʫʚʘʥʥʷ Agaricus bisporus 

ʇʨʦʜʫʮʝʥʪ ʂʦʤʧʦʥʝʥʪ ʧʦʞʠʚʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ, ʛ/ʣ 

ʎʽʥʘ  

ʢʦʤʧʦ- 

ʥʝʥʪʘ, 

ʛʨʥ/ʢʛ 

ɺʘʨʪʽʩʪʴ 

ʢʦʤʧʦʥʝʥʪʘ 

(ʛʨʥ.) ʥʘ 1 ʣ  

ʩʝʨʝʜʦʚʠʱʘ 

ɼʞʝʨʝ-

ʣʦ 

ʽʥʬʦʨ-

ʤʘʮʽʾ 

Agaricus bisporus ɽʢʩʪʨʘʢʪ ʮʫʢʨʦʚʦʾ ʪʨʦʩʪʠʥʠ, 

40 

133 5,32 1**  

ʅʽʪʨʠʪ ʥʘʪʨʽʶ, 10 52 0,52 1**  

ɼʨʽʞʜʞʦʚʠʡ ʝʢʩʪʨʘʢʪ, 5 936 4,68 1**  

ɺʘʨʪʽʩʪʴ 1 ʣ ʩʝʨʝʜʦʚʠʱʘ 10,52 ʛʨʥ 

Agaricus bisporus 

ATTC 10893 

ɻʽʜʨʦʣʽʟʘʪ ʨʦʛʫ ʙʘʨʘʥʘ, 20 700 14 2**  

ɻʣʶʢʦʟʘ, 20 50 1 1**  

KH2PO4, 1 23,8 0,024 1**  

ɺʘʨʪʽʩʪʴ 1 ʣ ʩʝʨʝʜʦʚʠʱʘ 15,024 ʛʨʥ 

Agaricus bisporus ʄʘʥʜʘʨʠʥʦʚʠʡ ʩʽʢ  104 104 3**  

ɺʘʨʪʽʩʪʴ 1 ʣ ʩʝʨʝʜʦʚʠʱʘ 104 ʛʨʥ 

Agaricus bisporus 

CBS 57166 

ɼʝʢʩʪʨʦʟʘ, 0,5 18 0,009 1**  

ʂʘʨʪʦʧʣʷʥʠʡ ʝʢʩʪʨʘʢʪ, 2,5  1287,6 3,2 4**  

ʉʝʯʦʚʠʥʘ, 0,45 9 0,004 1**  

MgSO4*7 H2O, 590 ʤʛ 55 0,033 1**  

CaCl2*2 H2O, 602 ʤʛ 45 0,027 1**  

ɹʦʨʦʰʥʦ ʦʣʠʚʢʦʚʦʛʦ ʣʠʩʪʷ, 

20  

450 9 1**  

ʈʦʟʯʠʥ ʩʦʣʝʡ 20 ʤʣ 

ʉʢʣʘʜ ʨʦʟʯʠʥʫ ʩʦʣʝʡ (ʤʛ/ʣ): 

FeSO4*7 H2O, 250, 

MnSO4*H2O, 80, 

ZnSO4*7 H2O, 70; 

CoCl2*6 H2O 100 

0,1174 

 

20 

25 

120 

1020 

0,0023 

 

0,005 

0,002 

0,0084 

0,102 

1**, 

5**,  6**  

ɺʘʨʪʽʩʪʴ 1 ʣ ʩʝʨʝʜʦʚʠʱʘ 12,28 ʛʨʥ 
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*ʇʨʠʤʽʪʢʘ: ʮʽʥʠ ʥʘʚʝʜʝʥʦ ʩʪʘʥʦʤ ʥʘ 1 ʙʝʨʝʟʥʷ 2020 ʨʦʢʫ. ** 1 - 

https://prom.ua, 2 - https://www.olx.ua, 3 - https://asiafoods.com.ua, 4 - 

https://www.formedium.com, 5 - https://dnepropetrovsk.flagma.ua, 6 - 

https://www.systopt.com.ua.  

ɼʣʷ ʪʦʛʦ, ʱʦʙ ʜʝʪʘʣʴʥʽʰʝ ʟʨʦʟʫʤʽʪʠ ʝʢʦʥʦʤʽʯʥʦ ʚʠʛʽʜʥʠʡ ʚʘʨʽʘʥʪ 

ʧʦʞʠʚʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʟʥʘʭʦʜʠʤʦ ʫʤʦʚʥʫ ʚʘʨʪʽʩʪʴ 1 ʛ ʤʽʮʝʣʽʘʣʴʥʦʾ ʤʘʩʠ 

A. bisporus (ʪʘʙʣ. 5.3) 

ʊʘʙʣʠʮʷ 5.3 

ʋʤʦʚʥʘ ʚʘʨʪʽʩʪʴ 1 ʛ ʤʽʮʝʣʽʘʣʴʥʘʦʾ ʤʘʩʠ Agaricus bisporus 

ɹʽʦʣʦʛʽʯʥʠʡ 

ʘʛʝʥʪ 

 

 

 

 

ɺʘʨʪʽʩʪʴ 

1 ʣ ʩʝʨʝ-

ʜʦʚʠʱʘ, 

ʛʨʥ 

ʂʦʥʮʝʥ-

ʪʨʘʮʽʷ 

ʙʽʦʤʘʩʠ 

ʛ/ʣ 

ʋʤʦʚʥʘ 

ʚʘʨʪʽʩʪʴ 1 

ʛ 

ʮʽʣʴʦʚʦʛʦ 

ʧʨʦʜʫʢʪʫ, 

ʛʨʥ/ʛ 

ʊʨʠʚʘʣʽʩʪʴ 

ʢʫʣʴʪʠʚʫ-

ʚʘʥʥʷ, 

ʜʽʙ 

ʂʽʣʴʢʽʩʪʴ 

ʫʪʚʦʨʝʥʦʾ 

ʙʽʦʤʘʩʠ ʟʘ 

ʜʦʙʫ, ʛ/ʣ 

Agaricus bisporus 10,52 15 0,7 4 3,75 

Agaricus bisporus 

ATTC 10893 

15,024 9,8 1,53 8 1,225 

Agaricus bisporus 104 47,06 2,21 8 5,8825 

Agaricus bisporus 

CBS 57166 
12,28 14 0,87 7 2 

ɸʥʘʣʽʟʫʶʯʠ ʧʨʦʚʝʜʝʥʽ ʨʦʟʨʘʭʫʥʢʠ ʟʨʦʟʫʤʽʣʠʤ ʻ ʪʝ, ʱʦ ʥʘʡʢʨʘʱʠʤ 

ʚʘʨʽʘʥʪʦʤ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʤʽʮʝʣʽʘʣʴʥʦʾ ʤʘʩʠ 

A. bisporus ʩʝʨʝʜʦʚʠʱʘ, ʜʦ ʩʢʣʘʜʫ ʷʢʦʛʦ ʚʭʦʜʠʪʴ ʝʢʩʪʨʘʢʪ ʮʫʢʨʦʚʦʾ ʪʨʦʩʪʠʥʠ, 

ʜʨʽʞʜʞʦʚʠʡ ʝʢʩʪʨʘʢʪ ʪʘ ʥʽʪʨʠʪ ʥʘʪʨʽʶ. ɻʦʣʦʚʥʠʤʠ ʧʝʨʝʚʘʛʘʤʠ ʜʘʥʦʛʦ ʩʧʦʩʦʙʫ, 

ʢʨʽʤ ʝʢʦʥʦʤʽʯʥʦʾ ʜʦʮʽʣʴʥʦʩʪʽ, ʻ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʡʦʛʦ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʨʠ 

ʧʨʦʤʠʩʣʦʚʦʤʫ ʢʫʣʴʪʠʚʫʚʘʥʥʽ ʪʘ ʦʪʨʠʤʘʥʥʷ ʧʨʦʜʫʢʪʫ ʙʽʦʩʠʥʪʝʟʫ ʚ ʝʢʩʧʦʥʝʥʮʽʡʥʽ 

ʬʘʟʽ ʨʦʩʪʫ. 

5.2. ʈʦʟʨʘʭʫʥʦʢ ʩʢʣʘʜʫ ʧʦʞʠʚʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʜʣʷ ʦʪʨʠʤʘʥʥʷ 

ʤʽʮʝʣʽʘʣʴʥʦʾ ʤʘʩʠ Agaricus bisporus 

https://prom.ua/
https://www.olx.ua/
https://asiafoods.com.ua/
https://www.formedium.com/
https://dnepropetrovsk.flagma.ua/
https://www.systopt.com.ua/
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ʊʨʠʚʘʣʽʩʪʴ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʩʪʘʥʦʚʠʪʴ 4 ʜʦʙʠ, ʢʦʥʮʝʥʪʨʘʮʽʷ ʙʽʦʤʘʩʠ 15 ʛ/ʣ, 

ʜʞʝʨʝʣʦʤ ʂʘʨʙʦʥʫ ʻ ʝʢʩʪʨʘʢʪ ʮʫʢʨʦʚʦʾ ʪʨʦʩʪʠʥʠ ʢʦʥʮʝʥʪʨʘʮʽʻʶ 20 ʛ/ʣ, ʘʟʦʪʫ ï 

ʥʽʪʨʠʪ ʥʘʪʨʽʶ ʢʦʥʮʝʥʪʨʘʮʽʻʶ 10 ʛ/ʣ [57].  

ʆʩʢʽʣʴʢʠ ʚʤʽʩʪ ʂʘʨʙʦʥʫ ʫ ʙʽʦʤʘʩʽ ʛʨʠʙʽʚ ʩʪʘʥʦʚʠʪʴ 50 %, ʪʦ ʜʣʷ ʦʜʝʨʞʘʥʥʷ 

15 ʛ/ʣ ʙʽʦʤʘʩʠ ʥʝʦʙʭʽʜʥʦ, ʱʦʙ ʫ ʩʢʣʘʜʽ ʧʦʞʠʚʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʙʫʣʦ: 

15*0,5=7,5 ʛ/ʣ ʂʘʨʙʦʥʫ. 

ʆʩʢʽʣʴʢʠ ʟ 20 ʛ/ʣ ʝʢʩʪʨʘʢʪʫ ʮʫʢʨʦʚʦʾ ʪʨʦʩʪʠʥʠ ʙʣʠʟʴʢʦ ʧʦʣʦʚʠʥʠ ʧʦʪʨʘʧʣʷʻ 

ʥʘ çʭʦʣʦʩʪʝ ʦʢʠʩʣʝʥʥʷè, ʪʦ ʚ 10 ʛ/ʣ ʝʢʩʪʨʘʢʪʫ ʮʫʢʨʦʚʦʾ ʪʨʦʩʪʠʥʠ, ʷʢʘ 

ʨʦʟʱʝʧʣʶʻʪʴʩʷ ʜʦ ʩʘʭʘʨʦʟʠ C H O , ʤʽʩʪʠʪʴʩʷ : ʚ 342 ʛ ʩʘʭʘʨʦʟʠ ï 144 ʛ 

ʂʘʨʙʦʥʫ, ʚ 10 ʛ ï 4,2 ʛ ʂʘʨʙʦʥʫ. ɼʘʥʦʾ ʢʽʣʴʢʦʩʪʽ ʥʝ ʜʦʩʪʘʪʥʴʦ ʜʣʷ ʦʪʨʠʤʘʥʥʷ 

ʚʢʘʟʘʥʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʙʽʦʤʘʩʠ.  

ɼʣʷ ʦʪʨʠʤʘʥʥʷ 15 ʛ/ʣ ʙʽʦʤʘʩʠ ʥʝʦʙʭʽʜʥʦ: ʷʢʱʦ ʚ 342 ʛ ʩʘʭʘʨʦʟʠ ï 144 ʛ 

ʢʘʨʙʦʥʫ, ʪʦ 7,5 ʛ ʂʘʨʙʦʥʫ ʤʽʩʪʠʪʴʩʷ ʚ 18 ʛ ʩʘʭʘʨʦʟʠ. 

ʊʦʤʫ ʨʝʢʦʤʝʥʜʦʚʘʥʘ ʟʘʛʘʣʴʥʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʝʢʩʪʨʘʢʪʫ ʮʫʢʨʦʚʦʾ ʪʨʦʩʪʠʥʠ 

ʩʪʘʥʦʚʠʪʴ ʙʣʠʟʴʢʦ 40 ʛ/ʣ, ʚʨʘʭʦʚʫʶʯʠ ʱʦ ʧʦʥʘʜ 50% ʨʝʯʦʚʠʥʠ ʚʠʪʨʘʯʘʻʪʴʩʷ ʥʘ 

çʭʦʣʦʩʪʝ ʦʢʠʩʣʝʥʥʷè. ʂʽʣʴʢʽʩʪʴ ʂʘʨʙʦʥʫ ʩʪʘʥʦʚʠʪʠʤʝ: ʟ 342 ʛ ï 144 ʛ ʂʘʨʙʦʥʫ, ʟ 

20 ʛ ï 8,4 ʛ ʂʘʨʙʦʥʫ. 

ʆʩʢʽʣʴʢʠ ʧʨʠ ʚʥʝʩʝʥʥʽ ʫ ʩʝʨʝʜʦʚʠʱʝ ʝʢʩʪʨʘʢʪʫ ʮʫʢʨʦʚʦʾ ʪʨʦʩʪʠʥʠ ʫ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʙʽʣʴʰʝ 30 ʛ/ʣ ʚʠʥʠʢʘʻ ʽʥʛʽʙʫʚʘʥʥʷ ʨʦʩʪʫ, ʪʦ ʯʘʩʪʠʥʫ ʩʫʙʩʪʨʘʪʫ 

ʧʦʜʘʶʪʴ ʫ ʚʠʛʣʷʜʽ ʧʽʜʞʠʚʣʶʚʘʣʴʥʦʛʦ ʨʦʟʯʠʥʫ. ʆʩʢʽʣʴʢʠ ʪʨʠʚʘʣʽʩʪʴ 

ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʩʪʘʥʦʚʠʪʴ 4 ʜʦʙʠ, ʪʦ ʧʽʜʞʠʚʣʶʚʘʣʴʥʠʡ ʨʦʟʯʠʥ ʚʚʦʜʠʪʴʩʷ ʯʝʨʝʟ 2 

ʜʦʙʠ, ʢʦʣʠ ʢʦʥʮʝʥʪʨʘʮʽʷ ʛʣʶʢʦʟʠ, ʜʦ ʷʢʦʾ ʨʦʟʱʝʧʣʶʻʪʴʩʷ ʝʢʩʪʨʘʢʪ ʮʫʢʨʦʚʦʾ 

ʪʨʦʩʪʠʥʠ ʯʝʨʝʟ ʩʘʭʘʨʦʟʫ, ʩʪʘʥʦʚʠʪʴ 5 ʛ/ʣ. 

ʇʦʯʘʪʢʦʚʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʝʢʩʪʨʘʢʪʫ ʮʫʢʨʦʚʦʾ ʪʨʦʩʪʠʥʠ ʩʪʘʥʦʚʠʪʴ 20 ʛ/ʣ, 

ʪʦʤʫ ʜʨʦʙʥʠʤ ʧʽʜʞʠʚʣʝʥʥʷʤ ʥʝʦʙʭʽʜʥʦ ʚʥʝʩʪʠ ʱʝ 20 ʛ/ʣ ʝʢʩʪʨʘʢʪʫ ʮʫʢʨʦʚʦʾ 

ʪʨʦʩʪʠʥʠ.  

ɹʽʦʤʘʩʘ ʛʨʠʙʽʚ ʥʘ 8 % ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʅʽʪʨʦʛʝʥʫ. ʆʪʞʝ, ʚʤʽʩʪ ʅʽʪʨʦʛʝʥʫ ʫ 15 

ʛ ʙʽʦʤʘʩʠ ʩʪʘʥʦʚʠʪʴ  

15*0,08 =1,2 ʛ ʅʽʪʨʦʛʝʥʫ 
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ɼʞʝʨʝʣʦʤ ʅʽʪʨʦʛʝʥʫ ʥʽʪʨʠʪ ʥʘʪʨʽʶ. ʄʦʣʝʢʫʣʷʨʥʘ ʤʘʩʘ NaNO3 ʩʪʘʥʦʚʠʪʴ 

85. ʆʪʞʝ, ʫ 85 ʛ ʥʽʪʨʠʪʫ ʥʘʪʨʽʶ ʤʽʩʪʠʪʴʩʷ 14 ʛ ʅʽʪʨʦʛʝʥʫ (N), ʪʦʜʽ 1,2 ʛ ʅʽʪʨʦʛʝʥʫ 

ʙʫʜʝ ʤʽʩʪʠʪʠʩʴ ʫ (85 Ĭ 1,2) / 14 = 7,29 ʛ ʩʦʣʽ. 

ɿʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʢʦʥʮʝʥʪʨʘʮʽʷ ʥʽʪʨʠʪʫ ʥʘʪʨʽʶ ʫ ʧʦʞʠʚʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ 

ʩʪʘʥʦʚʠʪʴ 10 ʛ/ʣ, ʪʦ ʅʽʪʨʦʛʝʥ ʥʝ ʻ ʣʽʤʽʪʫʶʯʠʤ ʬʘʢʪʦʨʦʤ ʫ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʽ ʡʦʛʦ 

ʢʽʣʴʢʦʩʪʽ ʻ ʜʦʩʪʘʪʥʴʦ ʜʣʷ ʫʪʚʦʨʝʥʥʷ 15 ʛ/ʣ ʤʽʮʝʣʽʘʣʴʥʦʾ ʤʘʩʠ A. bisporus. 

ʆʪʞʝ, ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʚʢʘʟʘʥʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʙʽʦʤʘʩʠ ʥʝʦʙʭʽʜʥʦ ʟʙʽʣʴʰʠʪʠ 

ʢʦʥʮʝʥʪʨʘʮʽʶ ʝʢʩʪʨʘʢʪʫ ʮʫʢʨʦʚʦʾ ʪʨʦʩʪʠʥʠ ʫʜʚʽʯʽ [57, 61].  

5.3. ʄʦʨʬʦʣʦʛʦ-ʢʫʣʴʪʫʨʘʣʴʥʽ ʪʘ ʬʽʟʽʦʣʦʛʦ-ʙʽʦʭʽʤʽʯʥʽ ʦʟʥʘʢʠ Agaricus 

bisporus 

Agaricus bisporus ï ʮʝ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʡ ʾʩʪʽʚʥʠʡ ʛʨʠʙ ʙʘʟʠʜʽʦʤʽʮʝʪ, 

ʷʢʠʡ ʥʘʣʝʞʠʪʴ ʜʦ ʨʦʜʠʥʠ Agaricaceae. ʗʢ ʧʨʘʚʠʣʦ, ʜʘʥʠʡ ʛʨʠʙ ʚʠʨʦʱʫʻʪʴʩʷ ʥʘ 

ʢʦʤʧʦʩʪʽ ʧʨʦʪʷʛʦʤ 36-40 ʜʽʙ ʜʦ ʫʪʚʦʨʝʥʥʷ ʧʣʦʜʦʚʠʭ ʪʽʣ, ʷʢʽ ʚʽʜʧʨʘʚʣʷʶʪʴʩʷ ʥʘ 

ʧʨʦʜʘʞ. ʄʽʮʝʣʽʘʣʴʥʘ ʤʘʩʘ A. bisporus ʧʨʝʜʩʪʘʚʣʝʥʘ ʦʜʥʦʨʽʜʥʠʤ ʧʦʚʽʪʨʷʥʠʤ 

ʤʽʮʝʣʽʻʤ ʙʽʣʦʛʦ ʢʦʣʴʦʨʫ, ʷʢʠʡ ʻ ʭʘʦʪʠʯʥʠʤ ʨʦʟʛʘʣʫʞʝʥʥʷʤ ʛʽʬ (ʨʠʩ. 5.1), ʧʨʠ 

ʨʦʩʪʽ ʥʘ ʪʚʝʨʜʠʭ ʧʦʞʠʚʥʠʭ ʩʝʨʝʜʦʚʠʱʘʭ ʜʦ 10 ʜʽʙ. ʇʨʠ ʪʨʠʚʘʣʽʰʦʤʫ 

ʢʫʣʴʪʠʚʫʚʘʥʥʽ ʚʽʜʙʫʚʘʪʠʤʝʪʴʩʷ ʬʦʨʤʫʚʘʥʥʷ ʧʣʦʜʦʚʠʭ ʪʽʣ. ʈʦʟʤʥʦʞʝʥʥʷ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʫʯʘʩʪʽ ʩʧʦʨ. ʄʽʢʨʦʩʢʦʧʽʯʥʽ ʦʟʥʘʢʠ: ʩʧʦʨʠ 6ï8 x 5ï6 ʤʢʤ 

ʝʣʽʧʩʦʾʜʥʦʾ ʬʦʨʤʠ; ʛʣʘʜʢʽ, ʪʦʚʩʪʦʩʪʽʥʥʽ ʛʽʬʠ, ʷʢʽ ʧʨʠ ʜʦʜʘʚʘʥʥʽ KOH ʥʘʙʫʚʘʶʪʴ 

ʢʦʨʠʯʥʝʚʦʛʦ ʟʘʙʘʨʚʣʝʥʥʷ (ʨʠʩ. 5.1) [62, 63]. 

 

ʈʠʩ. 5.1. ɸ ï ʧʣʦʜʦʚʽ ʪʽʣʘ Agaricus bisporus, ɺ ï ʯʠʩʪʘ ʢʫʣʴʪʫʨʘ Agaricus 

bisporus, ʉ- ʙʘʟʠʜʽʦʩʧʦʨʠ [64]. 

ʇʨʠ ʢʫʣʴʪʠʚʫʚʘʥʥʽ A. bisporus ʥʘ ʘʛʨʘʨʠʟʦʚʘʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ɻʇɼɸ 

(ʛʣʶʢʦʟʦ-ʧʝʧʪʦʥ-ʜʨʽʞʜʞʦʚʝ ʩʝʨʝʜʦʚʠʱʝ) ʧʨʦʪʷʛʦʤ 5 ʜʽʙ ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ 25 Á C 
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ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʙʽʣʠʡ ʦʜʥʦʪʦʥʥʠʡ ʤʽʮʝʣʽʡ ʟ ʨʽʚʥʠʤʠ ʢʨʘʷʤʠ, ʙʝʟ ʦʧʫʢʣʦʩʪʝʡ, 

ʨʝʚʝʨʟʫʤ ʢʦʣʦʥʽʡ ʥʝʟʘʙʘʨʚʣʝʥʠʡ. ʊʘʢʦʞ ʤʦʞʣʠʚʝ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʥʘ ʥʘʩʪʫʧʥʠʭ 

ʩʝʨʝʜʦʚʠʱʘʭ: ʢʘʨʪʦʧʣʷʥʦ-ʜʝʢʩʪʨʦʟʥʠʡ ʘʛʘʨ, ʩʝʨʝʜʦʚʠʱʝ ʉʘʙʫʨʦ, ʩʝʨʝʜʦʚʠʱʝ 

ʏʘʧʝʢʘ, ʩʫʩʣʦ-ʘʛʘʨ, ʢʦʤʧʦʩʪʥʠʡ ʘʛʘʨ, ʘʛʘʨ ʚʽʚʩʷʥʦʛʦ ʙʦʨʦʰʥʘ, ʧʰʝʥʠʯʥʠʡ ʘʛʘʨ, 

ʢʘʨʪʦʧʣʷʥʦ-ʜʝʢʩʪʨʦʟʥʦ-ʜʨʽʞʜʞʦʚʠʡ ʘʛʘʨ [65, 66].  

ʆʧʪʠʤʘʣʴʥʦʶ ʜʣʷ ʨʦʩʪʫ ʤʽʮʝʣʽʶ ʻ ʪʝʤʧʝʨʘʪʫʨʘ ʽʥʢʫʙʘʮʽʾ ʚʽʜ 24 ʜʦ 26 Á ʉ 

ʪʘ ʨʅ 6-7. A. bisporus ʥʘʣʝʞʠʪʴ ʜʦ ʛʝʪʝʨʦʪʨʦʬʥʠʭ ʞʠʚʠʭ ʦʨʛʘʥʽʟʤʽʚ ʪʘ ʧʦʪʨʝʙʫʻ 

ʜʦʩʪʫʧʫ ʢʠʩʥʶ ʜʣʷ ʘʢʪʠʚʥʦʛʦ ʨʦʩʪʫ ʪʘ ʨʦʟʤʥʦʞʝʥʥʷ. ʂʦʣʝʢʮʽʡʥʫ ʢʫʣʴʪʫʨʫ 

ʤʦʞʥʘ ʟʙʝʨʽʛʘʪʠ ʫ ʟʘʤʦʨʦʞʝʥʦʤʫ ʩʪʘʥʽ ʟʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʫʭʦʛʦ ʣʴʦʜʫ ʘʙʦ ʨʽʜʢʦʛʦ 

ʘʟʦʪʫ ʜʦ ʪʝʤʧʝʨʘʪʫʨʠ -70 Á ʉ [66, 67].   

ʋ ʨʦʣʽ ʚʫʛʣʝʮʝʚʠʭ ʩʫʙʩʪʨʘʪʽʚ ʜʣʷ ʢʫʣʴʪʠʚʫʚʘʥʥʷ A. bisporus 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ: ʛʣʶʢʦʟʘ, ʩʘʭʘʨʦʟʘ, ʬʨʫʢʪʦʟʘ, ʢʩʠʣʦʟʘ, ʤʘʥʦʟʘ, ʛʘʣʘʢʪʦʟʘ, 

ʤʘʣʴʪʦʟʘ, ʣʘʢʪʦʟʘ, ʜʝʢʩʪʨʠʥ ʪʘ ʽʥʰʽ. ɺʘʨʪʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʥʘʡʙʽʣʴʰʘ 

ʢʦʥʮʝʥʪʨʘʮʽʷ ʤʽʮʝʣʽʘʣʴʥʦʾ ʤʘʩʠ A. bisporus ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ 

ʛʣʶʢʦʟʠ ʪʘ ʩʘʭʘʨʦʟʠ ʷʢ ʜʞʝʨʝʣ ʂʘʨʙʦʥʫ. ʋ ʨʦʣʽ ʜʞʝʨʝʣ ʅʽʪʨʦʛʝʥʫ ʜʦ ʩʢʣʘʜʫ 

ʧʦʞʠʚʥʠʭ ʩʝʨʝʜʦʚʠʱ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʭ ʜʣʷ ʢʫʣʴʪʠʚʫʚʘʥʥʷ A. bisporus 

ʜʦʜʘʶʪʴʩʷ: ʝʢʩʪʨʘʢʪ ʷʣʦʚʠʯʠʥʠ, ʜʨʽʞʜʞʦʚʠʡ ʝʢʩʪʨʘʢʪ, ʧʝʧʪʦʥ, ʭʣʦʨʠʜ ʘʤʦʥʽʶ, 

ʢʘʣʽʻʚʘ ʩʝʣʽʪʨʘ, ʬʦʩʬʘʪ ʘʤʦʥʽʶ, ʥʽʪʨʠʪ ʥʘʪʨʽʶ, ʛʣʽʮʠʥ, ʘʨʛʽʥʽʥ. ʅʝ 

ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʛʽʩʪʠʜʠʥ, ʘʣʘʥʽʥ ʪʘ ʩʝʯʦʚʠʥʫ [65, 66, 67].  

5.4. ʊʘʢʩʦʥʦʤʽʯʥʠʡ ʩʪʘʪʫʩ Agaricus bisporus 

ʆʩʢʽʣʴʢʠ ʽʩʥʫʻ ʜʚʘ ʚʠʜʠ ʢʣʘʩʠʬʽʢʘʮʽʡ ʞʠʚʠʭ ʦʨʛʘʥʽʟʤʽʚ: ʬʝʥʦʪʠʧʦʚʘ ʪʘ 

ʬʽʣʦʛʝʥʝʪʠʯʥʘ; ʚʘʨʪʦ ʧʦʨʽʚʥʷʪʠ ʥʘʩʢʽʣʴʢʠ ʟʤʽʥʠʚʩʷ ʪʘʢʩʦʥʦʤʽʯʥʠʡ ʩʪʘʪʫʩ 

Agaricus bisporus ʧʽʩʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʡʦʛʦ ʛʝʥʝʪʠʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. 

ʆʜʥʽʻʶ ʽʟ ʬʝʥʦʪʠʧʦʚʠʭ ʢʣʘʩʠʬʽʢʘʮʽʡ ʙʫʣʘ ʩʠʩʪʝʤʘʪʠʢʘ ʊ. ʂʘʚʘʣʽʨ-ʉʤʽʪʘ 

1998 ʨ. ɿʛʽʜʥʦ ʥʝʾ A. bisporus ʤʘʚ ʥʘʩʪʫʧʥʠʡ ʪʘʢʩʦʥʦʤʽʯʥʠʡ ʩʪʘʪʫʩ: 

ʅʘʜʮʘʨʩʪʚʦ: Eukaryota (ɽʫʢʘʨʽʦʪʠ) 

ʎʘʨʩʪʚʦ: Fungi (ɻʨʠʙʠ) 

ɺʽʜʜʽʣ: Basidiomycota (ɹʘʟʠʜʽʦʤʽʮʝʪʠ) 

ʇʽʜʚʽʜʜʽʣ: Orthomycotina  (ʆʨʪʦʤʽʢʦʪʠ) 

ʅʘʜʢʣʘʩ: Hymenomycetia (ɻʽʤʝʥʦʤʽʮʝʪʽʷ) 

https://www.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi?mode=Undef&id=5341&lvl=3&keep=1&srchmode=1&unlock
https://www.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi?mode=Undef&id=5341&lvl=3&keep=1&srchmode=1&unlock
https://www.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi?mode=Undef&id=2759&lvl=3&keep=1&srchmode=1&unlock
https://www.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi?mode=Undef&id=4751&lvl=3&keep=1&srchmode=1&unlock
https://www.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi?mode=Undef&id=5204&lvl=3&keep=1&srchmode=1&unlock
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ʂʣʘʩ: Homobasidiomycete (ɻʦʤʦʙʘʟʠʜʽʦʤʽʮʝʪʠ) 

ʇʽʜʢʣʘʩ: Pileomycetidae (ʇʽʣʝʦʤʽʮʝʪʦʚʽ) 

ʇʦʨʷʜʦʢ: Agaricales (ɸʛʘʨʠʢʦʚʽ) 

ʈʦʜʠʥʘ: Agaricaceae (ɸʛʘʨʠʢʘʣʴʥʽ) 

ʈʽʜ: Agaricus (ʇʝʯʝʨʠʮʽ) 

ɺʠʜ: Agaricus bisporus (ʇʝʯʝʨʠʮʷ ʜʚʦʩʧʦʨʦʚʘ) [68].   

ʌʝʥʦʪʠʧʦʚʘ ʢʣʘʩʠʬʽʢʘʮʽʷ ʙʫʣʘ ʩʪʚʦʨʝʥʘ 2007 ʨʦʢʫ. ɺʦʥʘ ʙʫʣʘ ʟʘʩʥʦʚʘʥʘ ʥʘ 

ʛʝʥʝʪʠʯʥʦʤʫ ʘʥʘʣʽʟʽ 18S ʨʈʅʂ, ʱʦ ʥʝʚʨʘʭʦʚʘʥʦ ʫ ʩʠʩʪʝʤʘʪʠʮʽ ʊ. ʂʘʚʘʣʽʨ-ʉʤʽʪʘ. 

ɿʛʽʜʥʦ ʬʝʥʦʪʠʧʦʚʦʶ ʢʣʘʩʠʬʽʢʘʮʽʾ A. bisporus ʤʘʻ ʥʘʩʪʫʧʥʠʡ ʪʘʢʩʦʥʦʤʽʯʥʠʡ 

ʩʪʘʪʫʩ: 

ʅʘʜʮʘʨʩʪʚʦ: Eukaryota (ɽʫʢʘʨʽʦʪʠ) 

ʎʘʨʩʪʚʦ: Fungi (ɻʨʠʙʠ) 

ʇʽʜʮʘʨʩʪʚʦ: Dikarya (ɺʠʱʽ ʛʨʠʙʠ) 

ɺʽʜʜʽʣ: Basidiomycota (ɹʘʟʠʜʽʦʤʽʮʝʪʠ) 

ʇʽʜʚʽʜʜʽʣ: Agaricomycotina (ɸʛʘʨʠʢʦʤʽʢʦʪʠ) 

ʂʣʘʩ: Agaricomycetes (ɸʛʘʨʠʢʦʤʽʮʝʪʠ) 

ʇʽʜʢʣʘʩ: Agaricomycetidae (ɸʛʘʨʠʢʦʤʽʮʝʪʦʚʽ) 

ʇʦʨʷʜʦʢ: Agaricales (ɸʛʘʨʠʢʦʚʽ) 

ʈʦʜʠʥʘ: Agaricaceae (ɸʛʘʨʠʢʘʣʴʥʽ) 

ʈʽʜ: Agaricus (ʇʝʯʝʨʠʮʽ) 

ɺʠʜ: Agaricus bisporus (ʇʝʯʝʨʠʮʷ ʜʚʦʩʧʦʨʦʚʘ) [69].   

ɸʥʘʣʽʟʫʶʯʠ ʥʘʚʝʜʝʥʽ ʢʣʘʩʠʬʽʢʘʮʽʾ ʩʪʘʻ ʟʨʦʟʫʤʽʣʦ, ʱʦ ʚʽʜʤʽʥʥʦʩʪʽ ʫ 

ʬʝʥʦʪʠʧʦʚʽʡ ʪʘ ʬʽʣʦʛʝʥʝʪʠʯʥʽʡ ʩʠʩʪʝʤʘʪʠʮʽ ʤʽʥʽʤʘʣʴʥʽ, ʟʦʢʨʝʤʘ ʨʽʟʥʽ ʥʘʟʚʠ 

ʪʘʢʠʭ ʨʘʥʛʽʚ ʷʢ ʧʽʜʚʽʜʜʽʣ, ʢʣʘʩ, ʧʽʜʢʣʘʩ. ʅʝʟʥʘʯʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʩʠʩʪʝʤʘʪʠʢʠ ʛʨʠʙʽʚ 

ʤʦʞʫʪʴ ʙʫʪʠ ʧʦʚôʷʟʘʥʽ  ʽʟ ʜʦʩʠʪʴ ʤʘʣʠʤ ʯʘʩʦʚʠʤ ʧʨʦʤʽʞʢʦʤ ʤʽʞ ʾʭ ʩʪʚʦʨʝʥʥʷʤ. 

5.5. ʊʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʝ ʦʙˇʨʫʥʪʫʚʘʥʥʷ  

5.5.1. ʇʦʪʨʝʙʘ ʫ ʮʽʣʴʦʚʦʤʫ ʧʨʦʜʫʢʪʽ 

ʎʣ̔ʴʦʚʠʤ ʧʨʦʜʫʢʪʦʤ ʢʫʣʴʪʠʚʫʚʘʥʥʷ A. bisporus ʻ ʡʦʛʦ ʤʽʮʝʣʽʘʣʴʥʘ ʤʘʩʘ, 

ʷʢʘ ʥʝʦʙʭʽʜʥʘ ʜʣʷ ʧʨʦʤʠʩʣʦʚʦʛʦ ʛʨʠʙʽʚʥʠʮʪʚʘ. ʇʦʪʨʝʙʘ ʫ ʮʽʣʴʦʚʦʤʫ ʧʨʦʜʫʢʪʽ 

ʜʠʢʪʫʻʪʴʩʷ ʪʠʤ, ʱʦ ʛʨʠʙʠ ʻ ʜʦʩʠʪʴ ʧʦʰʠʨʝʥʠʤʠ ʥʘ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ ʽ ʪʨʠʚʘʣʠʡ 

https://www.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi?mode=Undef&id=5338&lvl=3&keep=1&srchmode=1&unlock
https://www.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi?mode=Undef&id=5339&lvl=3&keep=1&srchmode=1&unlock
https://www.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi?mode=Undef&id=5341&lvl=3&keep=1&srchmode=1&unlock
https://www.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi?mode=Undef&id=5341&lvl=3&keep=1&srchmode=1&unlock
https://www.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi?mode=Undef&id=2759&lvl=3&keep=1&srchmode=1&unlock
https://www.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi?mode=Undef&id=4751&lvl=3&keep=1&srchmode=1&unlock
https://www.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi?mode=Undef&id=451864&lvl=3&keep=1&srchmode=1&unlock
https://www.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi?mode=Undef&id=5204&lvl=3&keep=1&srchmode=1&unlock
https://www.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi?mode=Undef&id=5302&lvl=3&keep=1&srchmode=1&unlock
https://www.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi?mode=Undef&id=155619&lvl=3&keep=1&srchmode=1&unlock
https://www.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi?mode=Undef&id=452333&lvl=3&keep=1&srchmode=1&unlock
https://www.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi?mode=Undef&id=5338&lvl=3&keep=1&srchmode=1&unlock
https://www.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi?mode=Undef&id=5339&lvl=3&keep=1&srchmode=1&unlock
https://www.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi?mode=Undef&id=5341&lvl=3&keep=1&srchmode=1&unlock
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ʯʘʩ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʷʢ ʧʨʦʜʫʢʪʠ ʭʘʨʯʫʚʘʥʥʷ. ɹʘʟʠʜʽʦʤʽʮʝʪʠ ʤʽʩʪʷʪʴ ʫ ʩʚʦʻʤʫ 

ʩʢʣʘʜʽ ʚʫʛʣʝʚʦʜʠ, ʥʝʟʘʤʽʥʥʽ ʘʤʽʥʦʢʠʩʣʦʪʠ, ʣʽʧʽʜʠ, ʚʽʪʘʤʽʥʠ ʪʘ ʽʥʰʽ ʙʽʦʣʦʛʽʯʥʦ 

ʘʢʪʠʚʥʽ ʨʝʯʦʚʠʥʠ. ʇʝʨʝʚʘʛʘʤʠ ʰʪʫʯʥʦʛʦ ʚʠʨʦʱʫʚʘʥʥʷ ʛʨʠʙʽʚ ʻ: ʤʦʞʣʠʚʽʩʪʴ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʷʢ ʩʫʙʩʪʨʘʪʠ ʚʽʜʭʦʜʠ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ, ʥʝʟʘʣʝʞʥʽʩʪʴ ʚʽʜ 

ʧʦʨʠ ʨʦʢʫ ʪʘ ʫʤʦʚ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʚʽʜʩʫʪʥʽʩʪʴ ʢʦʥʪʘʤʽʥʘʥʪʽʚ, 

ʢʝʨʦʚʘʥʽʩʪʴ ʧʨʦʮʝʩʫ, ʤʦʞʣʠʚʽʩʪʴ ʯʘʩʪʢʦʚʦʾ ʘʚʪʦʤʘʪʠʟʘʮʽʾ.  

ɿʘ ʦʩʪʘʥʥʽ 10 ʨʦʢʽʚ ʚʠʨʦʙʥʠʮʪʚʦ ʛʨʠʙʽʚ ʫ ʩʚʽʪʽ ʟʙʽʣʴʰʠʣʦʩʷ ʚ 2 ʨʘʟʠ ʽ 

ʜʦʩʷʛʣʦ 12 ʤʣʥ. ʪ. ɿ ʥʠʭ ʙʽʣʷ 9 ʤʣʥ. ʪ, ʱʦ ʩʪʘʥʦʚʠʪʴ 75% ʩʚʽʪʦʚʦʛʦ ʦʙʩʷʛʫ 

ʢʫʣʴʪʠʚʦʚʘʥʠʭ ʛʨʠʙʽʚ, ʚʠʨʦʱʫʶʪʴ ʫ ʂʠʪʘʾ. ɺ ʢʨʘʾʥʘʭ ɭʚʨʦʧʠ ʱʦʨʽʯʥʦ 

ʚʠʨʦʱʫʶʪʴ ʙʣʠʟʴʢʦ 1 ʤʣʥ. ʪ ʛʨʠʙʽʚ (ʨʠʩ. 5.5.1), ʟ ʷʢʠʭ ʪʨʝʪʠʥʘ ʩʪʘʥʦʚʠʪʴ 

ʝʢʩʧʦʨʪʥʦ-ʽʤʧʦʨʪʥʽ ʦʙʩʷʛʠ. ʋ ʙʘʛʘʪʴʦʭ ʨʦʟʚʠʥʝʥʠʭ ʢʨʘʾʥʘʭ ʩʚʽʪʫ ʩʪʚʦʨʝʥʦ 

ʛʨʠʙʥʫ ʽʥʜʫʩʪʨʽʶ. 

 

ʈʠʩ. 5.5.1. ɺʠʨʦʙʥʠʮʪʚʦ ʾʩʪʽʚʥʠʭ ʛʨʠʙʽʚ ʫ ʢʨʘʥʘʭ ɭʚʨʦʧʠ, ʪʠʩ. ʪ ʥʘ ʨʽʢ [1]. 

ʅʘʡʙʽʣʴʰ ʚʠʨʦʱʫʚʘʥʠʤʠ ʛʨʠʙʘʤʠ ʻ: ʧʝʯʝʨʠʮʽ, ʙʽʣʽ ʛʨʠʙʠ, ʛʣʠʚʘ, ʰʠʾʪʘʢʝ 

ʪʘ ʽʥ. ʇʨʦʪʝ ʧʝʨʝʚʘʛʘ ʥʘʜʘʻʪʴʩʷ ʚʠʨʦʱʫʚʘʥʥʷ ʧʝʯʝʨʠʮʴ. ʋʢʨʘʾʥʘ ʧʦʩʽʜʘʻ 11-ʪʝ 

ʤʽʩʮʝ ʫ ʩʚʽʪʽ ʟʘ ʦʙʩʷʛʘʤʠ ʚʠʨʦʙʥʠʮʪʚʘ ʧʝʯʝʨʠʮʴ. ɿʘ ʽʥʬʦʨʤʘʮʽʻʶ ʅʘʮʽʦʥʘʣʴʥʦʛʦ 

ʛʨʠʙʥʦʛʦ ʘʛʝʥʪʩʪʚʘ (ʅɻɸ), ʫ ʢʨʘʾʥʽ ʜʽʶʪʴ ʙʣʠʟʴʢʦ 300 ʬʝʨʤ ʟ ʚʠʨʦʱʫʚʘʥʥʷ 
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ʧʝʯʝʨʠʮʴ. ʄʠʥʫʣʦʛʦ ʨʦʢʫ ʟʘʛʘʣʴʥʝ ʚʠʨʦʙʥʠʮʪʚʦ ʛʨʠʙʽʚ ʩʪʘʥʦʚʠʣʦ ʤʘʡʞʝ 57 000 

ʪ, ʟ ʷʢʠʭ ʣʝʚʦʚʘ ʯʘʩʪʢʘ ʧʨʠʧʘʜʘʻ ʩʘʤʝ ʥʘ ʧʝʯʝʨʠʮʽ ð 51 300 ʪ. ʉʝʨʝʜʥʷ 

ʚʨʦʞʘʡʥʽʩʪʴ ʛʦʩʧʦʜʘʨʩʪʚ ð 22 ʢʛ ʟ ʢʦʞʥʦʛʦ ʢʚʘʜʨʘʪʥʦʛʦ ʤʝʪʨʘ ʥʘ ʨʽʢ, ʘ ʜʝʷʢʽ 

ʛʦʩʧʦʜʘʨʩʪʚʘ ʟʙʠʨʘʣʠ ʽ ʧʦ 28 ʢʛ ʧʝʯʝʨʠʮʴ ʟ ʤʝʪʨʘ. 

ɿʥʘʯʥʠʡ ʧʦʪʝʥʮʽʘʣ ʜʣʷ ʨʦʟʚʠʪʢʫ ʩʝʢʪʦʨʘ ʟʘʣʠʰʘʻʪʴʩʷ ʫ ʝʢʩʧʦʨʪʽ ʛʨʠʙʽʚ. 

ʅʝʟʘʧʝʨʝʯʥʦʶ ʧʝʨʝʚʘʛʦʶ ʚʽʪʯʠʟʥʷʥʦʾ ʧʨʦʜʫʢʮʽʾ ʻ ʾʾ ʥʠʟʴʢʘ ʚʘʨʪʽʩʪʴ ð ʮʽʥʠ ʥʘ 

ʛʨʠʙʠ ʫʢʨʘʾʥʩʴʢʠʭ ʬʝʨʤʝʨʽʚ ʱʦʥʘʡʤʝʥʰʝ ʚʜʚʽʯʽ ʥʠʞʯʝ ʟʘ ʛʫʨʪʦʚʽ ʮʽʥʠ ʥʘ 

ʧʦʣʴʩʴʢʦʤʫ ʘʙʦ ʨʦʩʽʡʩʴʢʦʤʫ ʨʠʥʢʘʭ. ʋ 2017-ʤʫ ʝʢʩʧʦʨʪ ʫʢʨʘʾʥʩʴʢʠʭ ʧʝʯʝʨʠʮʴ ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʦʧʝʨʝʜʥʽʤ ʨʦʢʦʤ ʟʨʽʟ ʫ 13 ʨʘʟʽʚ ð ʜʦ 528 ʪ (ʟʘ ʽʥʰʠʤʠ ʜʘʥʠʤʠ ð 

533 ʪ). ʊʘ ʮʝ ʩʪʘʥʦʚʠʪʴ ʚʩʴʦʛʦ ʙʣʠʟʴʢʦ 1% ʚʽʜ ʫʢʨʘʾʥʩʴʢʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʛʨʠʙʽʚ 

[70]. 

ʆʩʢʽʣʴʢʠ ʧʨʦʤʠʩʣʦʚʝ ʚʠʨʦʱʫʚʘʥʥʷ ʧʝʯʝʨʠʮʴ ʻ ʜʦʩʠʪʴ ʤʘʩʰʪʘʙʥʠʤ, ʜʣʷ 

ʚʠʨʦʱʫʚʘʥʥʷ ʙʝʟʧʝʯʥʠʭ ʜʣʷ ʚʞʠʚʘʥʥʷ ʛʨʠʙʽʚ ʥʝʦʙʭʽʜʥʦ ʜʦʪʨʠʤʫʚʘʪʠʩʷ ʧʝʚʥʠʭ 

ʫʤʦʚ. ɻʦʣʦʚʥʦʶ ʚʠʤʦʛʦʶ ʜʣʷ ʧʨʦʤʠʩʣʦʚʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʧʝʯʝʨʠʮʴ ʻ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʷʢʽʩʥʦʛʦ ʧʦʩʽʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʪʦʙʪʦ ʟʝʨʥʦʚʦʾ ʤʽʮʝʣʽʘʣʴʥʦʾ ʤʘʩʠ 

A. bisporus. 

5.5.2 ʈʦʟʨʘʭʫʥʦʢ ʧʦʪʫʞʥʦʩʪʽ ʚʠʨʦʙʥʠʮʪʚʘ 

ɺʠʛʦʪʦʚʣʝʥʥʷ ʧʦʩʽʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʜʣʷ ʚʠʨʦʱʫʚʘʥʥʷ ʧʝʯʝʨʠʮʴ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʥʘ ʪʘʢʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʷʢ: çɭʚʨʦ-ʤʽʮʝʣʽʡè, ɺɸʊ çʄʽʢʦʛʝʥ-

ʋʢʨʘʾʥʘè, çʌʫʨʘʪè, çʄʽʢʦʩè, çʅʘʩʽʥʥʷ ʢʨʘʾʥʠè, çʋʢʨʄʽʮʝʣʽʡè ʪʘ ʽʥʰʽ. ʂʨʽʤ 

ʚʽʪʯʠʟʥʷʥʠʭ ʚʠʨʦʙʥʠʢʽʚ, ʧʦʰʠʨʝʥʠʤ ʻ ʽʤʧʦʨʪʥʠʡ ʤʽʮʝʣʽʡ. ʁʦʛʦ ʧʨʠʚʦʟʷʪʴ ʽʟ 

ʈʦʩʽʾ, ʌʨʘʥʮʽʾ, ʅʽʜʝʨʣʘʥʜʽʚ, ɯʪʘʣʽʾ ʪʘ ʽʥʰʠʭ ʢʨʘʾʥ [71, 72]. 

ʅʝ ʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʤʦʞʣʠʚʠʡ ʽʤʧʦʨʪ ʧʦʩʽʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʧʝʨʝʚʘʛʘ ʫ 

ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʤʘʻ ʥʘʜʘʚʘʪʠʩʷ ʚʽʪʯʠʟʥʷʥʠʤ ʚʠʨʦʙʥʠʢʘʤ. ʎʝ ʧʦʷʩʥʶʻʪʴʩʷ 

ʪʠʤ, ʱʦ ʪʨʠʚʘʣʽʩʪʴ ʟʙʝʨʽʛʘʥʥʷ ʧʨʦʜʫʢʪʫ ʩʪʘʥʦʚʠʪʴ 4-6 ʤʽʩʷʮʽʚ. ʊʨʘʥʩʧʦʨʪʫʚʘʥʥʷ 

ʟ ʽʥʰʠʭ ʢʨʘʾʥ ʻ ʜʦʚʛʦʪʨʠʚʘʣʠʤ ʽ ʜʦʨʦʛʠʤ ʧʨʦʮʝʩʦʤ. ʗʢʽʩʪʴ ʧʦʩʽʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ 

ʚʽʪʯʠʟʥʷʥʠʭ ʚʠʨʦʙʥʠʢʽʚ ʻ ʜʦʩʠʪʴ ʚʠʩʦʢʦʶ, ʘ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʫ ʤʝʞʘʭ ʥʘʰʦʾ 

ʢʨʘʾʥʠ ʻ ʥʘʙʘʛʘʪʦ ʟʨʫʯʥʽʰʠʤ.  

ʆʩʢʽʣʴʢʠ ʬʝʨʤ ʟ ʚʠʨʦʱʫʚʘʥʥʷ ʧʝʯʝʨʠʮʴ ʻ ʜʦʩʠʪʴ ʙʘʛʘʪʦ, ʧʦʧʠʪ ʥʘ ʧʦʩʽʚʥʠʡ 

ʤʘʪʝʨʽʘʣ ʧʝʯʝʨʠʮʴ ï ʚʝʣʠʢʠʡ. ɿ ʦʛʣʷʜʫ ʥʘ ʚʘʞʢʽʩʪʴ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʧʦʩʽʚʥʦʛʦ 
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ʤʘʪʝʨʽʘʣʫ ʫ ʨʽʟʥʽ ʨʝʛʽʦʥʠ ʋʢʨʘʾʥʠ, ʥʦʚʦʛʦ ʚʠʨʦʙʥʠʢʘ ʪʘ ʢʦʥʢʫʨʝʥʮʽʶ ʥʘ ʨʠʥʢʫ 

ʧʨʠʧʫʩʢʘʻʤʦ, ʱʦ ʧʦʩʽʚʥʠʤ ʤʘʪʝʨʽʘʣʦʤ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʛʨʠʙʥʘ ʬʝʨʤʘ çɻʝʣʝʢʘ-ʄè 

ʆʜʝʩʴʢʦʾ ʦʙʣʘʩʪʽ, ʷʢʘ ʻ ʦʜʥʽʻʶ ʟ ʥʘʡʙʽʣʴʰʠʭ ʚ ʋʢʨʘʾʥʽ.  

ɼʣʷ ʧʨʦʤʠʩʣʦʚʦʛʦ ʚʠʨʦʱʫʚʘʥʥʷ ʧʝʯʝʨʠʮʴ ʬʽʨʤʘ ʚʠʢʦʨʠʩʪʦʚʫʻ 

ʽʤʧʦʨʪʦʚʘʥʠʡ ʧʦʩʽʚʥʠʡ ʤʘʪʝʨʽʘʣ, ʱʦ ʻ ʝʢʦʥʦʤʽʯʥʦ ʥʝʜʦʮʽʣʴʥʠʤ ʯʝʨʝʟ ʚʠʪʨʘʪʠ ʥʘ 

ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ. ʊʦʤʫ ʧʨʦʧʦʥʫʻʪʴʩʷ ʟʨʦʙʠʪʠ ʚʠʨʦʙʥʠʮʪʚʦ ʧʦʩʽʚʥʦʛʦ ʤʽʮʝʣʽʶ  

A. bisporus ʨʦʟʪʘʰʦʚʘʥʠʤ ʥʘ ʪʝʨʠʪʦʨʽʾ ʛʨʠʙʥʦʾ ʬʝʨʤʠ çɻʝʣʝʢʘ-ʄè ʜʣʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʦʪʨʝʙ ʜʘʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʫ ʧʦʩʽʚʥʦʤʫ ʤʘʪʝʨʽʘʣʽ.  

ɿʘʛʘʣʴʥʘ ʧʦʩʽʚʥʘ ʧʣʦʱʘ ʛʨʠʙʥʦʾ ʬʝʨʤʠ çɻʝʣʝʢʘ-ʄè ʩʪʘʥʦʚʠʪʴ 8100 ʤ2. ʅʘ 

ʬʝʨʤʽ ʨʦʟʤʽʱʝʥʦ ʰʽʩʪʴ ʢʘʤʝʨ ʧʦ 200 ʤ2, ʰʽʩʪʴ ʧʦ 300 ʤ2 ʽ 12 ʧʦ 400 ʤ2. ʇʨʦʪʝ 

ʢʨʽʤ ʧʝʯʝʨʠʮʴ, ʪʘʤ ʪʘʢʦʞ ʚʠʨʦʱʫʶʪʴ ʛʣʠʚʫ ʪʘ ʰʠʾʪʘʢʝ. ɼʣʷ ʚʠʨʦʱʫʚʘʥʥʷ 

ʧʝʯʝʨʠʮʴ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʦ 6000 ʤ2 ʧʦʩʽʚʥʠʭ ʧʣʦʱ [73]. 

ʋʧʘʢʦʚʢʘ ʤʽʮʝʣʽʶ ʤʘʩʦʶ 130 ʛ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʟʘʩʽʚʘʥʥʷ 2,75 ʤ2 

ʧʣʦʱʽ. ʄʽʮʝʣʽʡ ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʤʘʩʠ ʫʧʘʢʦʚʢʠ ʩʪʘʥʦʚʠʪʴ 1 %. ʊʦʙʪʦ, ʥʘ ʧʦʩʽʚʥʫ 

ʧʣʦʱʫ 2,75 ʤ2 ʥʝʦʙʭʽʜʥʦ 1,3 ʛ ʤʽʮʝʣʽʶ. ɺʽʜʧʦʚʽʜʥʦ, ʥʘ ʧʦʩʽʚʥʫ ʧʣʦʱʫ 6000 ʤ2 

ʥʝʦʙʭʽʜʥʦ 2836,36 ʛ ʤʽʮʝʣʽʶ A. bisporus. ɻʨʠʙʠ ʚʠʨʦʱʫʶʪʴʩʷ ʚ ʩʝʨʝʜʥʴʦʤʫ 36-40 

ʜʽʙ, ʧʨʦʪʝ ʧʽʩʣʷ ʚʠʨʦʱʫʚʘʥʥʷ ʧʦʪʨʽʙʥʦ ʧʨʦʚʦʜʠʪʠ ʧʨʠʙʠʨʘʥʥʷ ʪʘ ʜʝʟʽʥʬʝʢʮʽʶ 

ʜʣʷ ʪʦʛʦ, ʱʦʙ ʤʦʞʥʘ ʙʫʣʦ ʟʥʦʚʫ ʚʠʨʦʱʫʚʘʪʠ ʛʨʠʙʠ. ʊʘʢʠʤ ʯʠʥʦʤ, ʥʘ ʨʽʢ ʛʨʠʙʠ 

ʩʽʶʪʴ 9 ʨʘʟʽʚ. ʆʪʞʝ, ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʽʯʥʠʭ ʧʦʪʨʝʙ ʧʽʜʧʨʠʻʤʩʪʚʘ çɻʝʣʝʢʘ-ʄè 

ʥʝʦʙʭʽʜʥʦ 25530 ʛ ʤʽʮʝʣʽʶ A. bisporus [74,75].  

ʆʩʢʽʣʴʢʠ ʦʪʨʠʤʘʥʘ ʧʨʠ ʛʣʠʙʠʥʥʦʤʫ ʢʫʣʴʪʠʚʫʚʘʥʥʽ ʤʽʮʝʣʽʘʣʴʥʘ ʤʘʩʘ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʽʥʦʢʫʣʷʮʽʾ ʧʨʦʩʪʝʨʠʣʽʟʦʚʘʥʦʛʦ ʟʝʨʥʘ ʜʣʷ ʦʪʨʠʤʘʥʥʷ 

ʟʝʨʥʦʚʦʛʦ ʧʦʩʽʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʧʨʠʧʠʥʷʻʪʴʩʷ ʧʨʠ ʜʦʩʷʛʥʝʥʥʽ 

ʝʢʩʧʦʥʝʥʮʽʡʥʦʾ ʬʘʟʠ ʨʦʩʪʫ. ɿʛʽʜʥʦ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʘʥʠʭ ʫ ʩʝʨʝʜʠʥʽ ʝʢʩʧʦʥʝʥʮʽʡʥʦʾ 

ʬʘʟʠ ʨʦʩʪʫ ʤʘʢʩʠʤʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʙʽʦʤʘʩʠ ʧʨʠ ʢʫʣʴʪʠʚʫʚʘʥʥʽ A. bisporus 

ʩʪʘʥʦʚʠʪʴ 15 ʛ/ʣ. ʂʽʣʴʢʽʩʪʴ ʢʫʣʴʪʫʨʘʣʴʥʦʾ ʨʽʜʠʥʠ ʥʝʦʙʭʽʜʥʘ ʜʣʷ ʦʪʨʠʤʘʥʥʷ 25530 

ʛ ʙʽʦʤʘʩʠ [57].  

15 ʛ ï 1 ʣ ʢʫʣʴʪʫʨʘʣʴʥʦʾ ʨʽʜʠʥʠ 

25530 ʛ ï ʭ; 

ʍ = 1702 ʣ 
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ʋ ʟʚôʷʟʢʫ ʽʟ ʚʪʨʘʪʘʤʠ ʤʽʮʝʣʽʘʣʴʥʦʾ ʤʘʩʠ ʧʽʜ ʯʘʩ ʚʠʜʽʣʝʥʥʷ ʢʽʣʴʢʽʩʪʴ 

ʢʫʣʴʪʫʨʘʣʴʥʦʾ ʨʽʜʠʥʠ, ʷʢʫ ʥʝʦʙʭʽʜʥʦ ʦʪʨʠʤʘʪʠ ʫ ʧʨʦʮʝʩʽ ʢʫʣʴʪʠʚʫʚʘʥʥʷ 

ʩʪʘʥʦʚʠʪʴ:  

Vʢʨ. = 1702/(1-0,3)=2431,4 ʣ 

5.5.3 ʈʦʟʨʘʭʫʥʦʢ ʢʽʣʴʢʦʩʪʽ ʚʠʨʦʙʥʠʯʠʭ ʮʠʢʣʽʚ ʪʘ ʛʝʦʤʝʪʨʠʯʥʦʛʦ ʦʙôʻʤʫ 

ʬʝʨʤʝʥʪʝʨʘ 

ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʦʪʨʝʙ çɻʝʣʝʢʘ-ʄè ʫ ʟʝʨʥʦʚʦʤʫ ʧʦʩʽʚʥʦʤʫ ʤʘʪʝʨʽʘʣʽ 

ʧʝʯʝʨʠʮʴ ʚʨʘʭʦʚʫʶʯʠ ʚʪʨʘʪʠ ʥʝʦʙʭʽʜʥʦ ʦʜʝʨʞʘʪʠ 2431,4 ʣ ʢʫʣʴʪʫʨʘʣʴʥʦʾ ʨʽʜʠʥʠ 

(Vʢʨ).  

ɿ ʤʝʪʦʶ ʚʠʟʥʘʯʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʩʪʘʜʽʡ ʦʪʨʠʤʘʥʥʷ ʧʦʩʽʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ 

ʟʜʽʡʩʥʝʥʦ ʨʦʟʨʘʭʫʥʦʢ ʢʽʣʴʢʦʩʪʽ ʢʫʣʴʪʫʨʘʣʴʥʦʾ ʨʽʜʠʥʠ, ʷʢʫ ʧʦʪʨʽʙʥʦ ʦʪʨʠʤʘʪʠ ʟʘ 

ʦʜʠʥ ʮʠʢʣ ʚʠʨʦʙʥʠʯʦʛʦ ʙʽʦʩʠʥʪʝʟʫ. 

ɿʚʘʞʘʶʯʠ ʥʘ ʪʨʠʚʘʣʽʩʪʴ ʟʙʝʨʽʛʘʥʥʷ ʧʨʦʜʫʢʪʫ (4-6 ʤʽʩʷʮʽʚ) ʧʨʠʡʤʘʻʤʦ 

ʢʽʣʴʢʽʩʪʴ ʨʦʙʦʯʠʭ ʪʨʫʜʦʜʥʽʚ (ʊʨʜ) 81, ʪʦʜʽ ʢʽʣʴʢʽʩʪʴ ʢʽʥʮʝʚʦʛʦ ʧʨʦʜʫʢʪʫ 

ʦʪʨʠʤʘʥʦʛʦ ʟʘ ʜʦʙʫ (Vʜ) ʩʪʘʥʦʚʠʪʠʤʝ: 

Vʜ = Vʢʨ./ʊʜ = 2431,4/81=30 ʣ 

ɺʽʜʧʦʚʽʜʥʦ ʢʽʣʴʢʽʩʪʴ ʧʨʦʜʫʢʪʫ ʟʘ ʮʠʢʣ (Vʮʢ) ʩʪʘʥʦʚʠʪʠʤʝ: 

Vʮʢ =( ʂ1ĿVʜ ĿTʮʬ)/24 = (1,3Ŀ 30 Ŀ104)/24 = 169 ʣ /ʮʠʢʣ,  

ʜʝ Tʮʬ ï ʮʝ ʮʠʢʣ ʨʦʙʦʪʠ ʬʝʨʤʝʥʪʝʨʘ, ʷʢʠʡ ʻ ʩʫʤʦʶ ʯʘʩʫ ʚʠʪʨʘʯʝʥʦʛʦ ʥʘ 

ʧʽʜʛʦʪʦʚʢʫ ʬʝʨʤʝʥʪʝʨʘ ʜʦ ʨʦʙʦʪʠ (8 ʛʦʜ)  ʪʘ ʪʨʠʚʘʣʦʩʪʽ ʚʠʨʦʙʥʠʯʦʛʦ ʙʽʦʩʠʥʪʝʟʫ 

(96 ʛʦʜ). ʂ1 ï ʮʝ ʢʦʝʬʽʮʽʻʥʪ ʟʘʧʘʩʫ, ʷʢʠʡ ʚʨʘʭʦʚʫʻ ʤʦʞʣʠʚʽʩʪʴ ʥʝʩʪʝʨʠʣʴʥʠʭ 

ʦʧʝʨʘʮʽʡ (ʂ1 = 1,1 ï 1,5).  

ʇʽʜ ʯʘʩ ʧʽʜʛʦʪʦʚʢʠ ʬʝʨʤʝʥʪʝʨʘ ʟʜʽʡʩʥʶʶʪʴʩʷ ʥʘʩʪʫʧʥʽ ʪʝʭʥʦʣʦʛʽʯʥʽ 

ʦʧʝʨʘʮʽʾ: 1,5 ʛʦʜ ʪʨʠʚʘʻ ʤʠʪʪʷ ʟʘ ʫʯʘʩʪʽ ʉɯʈ-ʤʠʡʢʠ ʪʘ ʦʛʣʷʜ, 1 ʛʦʜ ï ʧʝʨʝʚʽʨʢʘ 

ʦʙʣʘʜʥʘʥʥʷ ʥʘ ʛʝʨʤʝʪʠʯʥʽʩʪʴ, ʧʦ 1 ʛʦʜ ï ʩʪʝʨʠʣʽʟʘʮʽʷ ʪʘ ʦʭʦʣʦʜʞʝʥʥʷ, 2 ʛʦʜ ï 

ʟʘʚʘʥʪʘʞʝʥʥʷ ʞʠʚʠʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, 1,5 ʛʦʜ ï ʚʥʝʩʝʥʥʷ ʧʦʩʽʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʪʘ 

ʟʘʢʣʶʯʥʠʤ ʝʪʘʧʦʤ ʻ ʚʠʚʘʥʪʘʞʝʥʥʷ ʢʫʣʴʪʫʨʘʣʴʥʦʾ ʨʽʜʠʥʠ ʪʨʠʚʘʣʽʩʪʶ 1 ʛʦʜ.   

ɼʣʷ ʦʜʝʨʞʘʥʥʷ 169 ʣ (Vʮʢ) ʢʫʣʴʪʫʨʘʣʴʥʦʾ ʨʽʜʠʥʠ ʟ ʤʽʮʝʣʽʘʣʴʥʦʶ ʤʘʩʦʶ 

A. bisporus ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʙʽʦʨʝʘʢʪʦʨ ʟ ʛʝʦʤʝʪʨʠʯʥʠʤ ʦʙôʻʤʦʤ:   

Vʛ = Vʮʢ / ʂʟʘʧ = 169/0,6 = 281,7 ʣ,  
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ʜʝ ʂʟʘʧ = 0,6 ï ʢʦʝʬʽʮʽʻʥʪ ʟʘʧʦʚʥʝʥʥʷ ʬʝʨʤʝʥʪʝʨʘ.  

ɿʘ ʛʝʦʤʝʪʨʠʯʥʠʤ ʦʙôʻʤʦʤ ʥʘʡʙʣʠʞʯʠʤ ʻ ʬʝʨʤʝʥʪʝʨ Vʬ = 300 ʣ. 

ʋʪʦʯʥʶʻʤʦ ʢʦʝʬʽʮʽʻʥʪ ʟʘʧʦʚʥʝʥʥʷ   

ʂʟʬ = Vʮʢ/Vʬ = 169/300 = 0,56. 

ʆʩʢʽʣʴʢʠ ʦʜʝʨʞʘʥʝ ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʟʘʧʦʚʥʝʥʥʷ ʙʣʠʟʴʢʝ ʜʦ ʚʠʙʨʘʥʠʭ 

ʤʝʞ, ʦʪʞʝ ʛʝʦʤʝʪʨʠʯʥʠʡ ʦʙôʻʤ ʬʝʨʤʝʥʪʝʨʘ ʚʠʙʨʘʥʦ ʚʽʨʥʦ.  

5.5.4 ʈʦʟʨʘʭʫʥʦʢ ʢʽʣʴʢʦʩʪʽ ʩʪʘʜʽʡ ʧʽʜʛʦʪʦʚʢʠ ʧʦʩʽʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ 

ʇʨʠ ʢʫʣʴʪʠʚʫʚʘʥʥʽ A. bisporus ʧʨʦʪʷʛʦʤ ʦʜʥʦʛʦ ʚʠʨʦʙʥʠʯʦʛʦ ʮʠʢʣʫ 

ʫʪʚʦʨʶʻʪʴʩʷ ʦʪʨʠʤʫʶʪʴ Vʢʨ = 169 ʣ ʢʫʣʴʪʫʨʘʣʴʥʦʾ ʨʽʜʠʥʠ.  

ʂʨʽʤ ʪʦʛʦ, ʧʨʠ ʦʜʝʨʞʘʥʥʽ ʢʫʣʴʪʫʨʘʣʴʥʦʾ ʨʽʜʠʥʠ, ʧʦʪʨʽʙʥʦ ʱʦ ʧʨʠ 

ʢʨʘʧʣʝʚʠʥʦʩʽ ʯʝʨʝʟ ʢʦʣʝʢʪʦʨ ʚʽʜʧʨʘʮʴʦʚʘʥʦʛʦ ʧʦʚʽʪʨʷ ʚʽʜʙʫʚʘʶʪʴʩʷ ʚʪʨʘʪʠ ʚʽʜ 

10 ʜʦ 15 %.  

ʂ̔ ʣʴʢʽʩʪʴ ʧʦʞʠʚʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʧʦʩʽʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʟʚʘʞʘʶʯʠ ʥʘ 

ʚʪʨʘʪʠ ʧʽʜ ʯʘʩ ʙʽʦʩʠʥʪʝʟʫ, ʧʝʨʝʜ ʚʠʨʦʙʥʠʯʠʤ ʙʽʦʩʠʥʪʝʟʦʤ ʩʪʘʥʦʚʠʪʠʤʝ:  

Vʨʦʙ.1 = Vʢʨ/(1-ɽʬ) =169/(1-0,13) = 194 ʣ , 

ʜʝ ɽʬ ï ʚʪʨʘʪʠ ʢʫʣʴʪʫʨʘʣʴʥʦʾ ʨʽʜʠʥʠ, ʷʢʽ ʚʽʜʙʫʚʘʶʪʴʩʷ ʧʽʜ ʯʘʩ ʙʽʦʩʠʥʪʝʟʫ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʚʠʨʦʙʥʠʯʠʡ ʙʽʦʩʠʥʪʝʟ ʙʫʜʝ ʟʜʽʡʩʥʶʚʘʪʠʩʷ ʫ ʬʝʨʤʝʥʪʝʨʽ ʟ 

ʨʦʙʦʯʠʤ ʦʙôʻʤʦʤ Vʨʦʙ.1=194 ʣ.  

ʌʝʨʤʝʥʪʝʨ ʤʘʻ ʢʦʝʬʽʮʽʻʥʪ ʟʘʧʦʚʥʝʥʥʷ ʂʟʘʧ = 0,5 - 0,65, ʪʦʤʫ ʤʦʞʣʠʚʠʡ 

ʛʝʦʤʝʪʨʠʯʥʠʡ ʦʙôʻʤ ʬʝʨʤʝʥʪʝʨʘ (Vʬ) ʩʪʘʥʦʚʠʪʴ:  

Vʬ = Vʨʦʙ.1ʛ/ʂʟʘʧ = 194/0,6 = 323 ʣ. 

ɿʘ ʦʙôʻʤʦʤ ʥʘʡʙʣʠʞʯʠʤ ʚʘʨʽʘʥʪʦʤ ʻ ʩʪʘʥʜʘʨʪʥʠʡ ʬʝʨʤʝʥʪʝʨ Vʩʬ = 300 ʣ. 

ʂʦʝʬʽʮʽʻʥʪ ʟʘʧʦʚʥʝʥʥʷ ʜʣʷ ʬʝʨʤʝʥʪʝʨʘ ʦʙôʻʤʦʤ 300 ʣ ʩʪʘʥʦʚʠʪʠʤʝ:  

ʂʟʘʧ1= Vʨʦʙ.1/Vʩʬ = 194/300 =0,646. 

ʆʪʨʠʤʘʥʠʡ ʫ ʨʝʟʫʣʴʪʘʪʽ ʨʦʟʨʘʭʫʥʢʽʚ ʢʦʝʬʽʮʽʻʥʪ ʟʘʧʦʚʥʝʥʥʷ ʚ̔ ʜʨʽʟʥʷʻʪʴʩʷ 

ʚʽʜ ʚʠʙʨʘʥʠʭ ʤʝʞ ʥʘ ʜʦʧʫʩʪʠʤʦʤʫ ʨʽʚʥʽ, ʪʦʙʪʦ ʛʝʦʤʝʪʨʠʯʥʠʡ ʦʙôʻʤ ʬʝʨʤʝʥʪʝʨʘ 

ʚʠʙʨʘʥʦ ʚʽʨʥʦ.  

ɼʦ 10 % ʚʽʜ ʦʙôʻʤʫ ʧʦʞʠʚʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʧʨʝʜʩʪʘʚʣʝʥʦ ʜʦʟʦʶ ʧʦʩʽʚʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ.  

ɺʨʘʭʦʚʫʶʯʠ ʚʤʽʩʪ ʧʦʩʽʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʢʽʣʴʢʽʩʪʴ ʧʦʞʠʚʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

ʜʣʷ ʚʠʨʦʙʥʠʯʦʛʦ ʙʽʦʩʠʥʪʝʟʫ ʩʪʘʥʦʚʠʪʴ:  
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Vʧʩ1 = Vʨʦʙ.1/(1+ʍʧʤ) = 194/(1+0,1) = 176,4 ʣ , 

ʜʝ Xʧʤ = 0,1 ï ʜʦʟʘ ʧʦʩʽʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʜʣʷ ʬʝʨʤʝʥʪʝʨʘ.  

ɺʽʜʧʦʚʽʜʥʦ ʢʽʣʴʢʽʩʪʴ ʧʦʩʽʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʷʢʘ ʚʥʦʩʠʪʴʩʷ ʫ ʬʝʨʤʝʥʪʝʨ, 

ʩʪʘʥʦʚʠʪʴ:  

Vʧʤ1=Vʨʦʙ.1ïVʧʩ1=194-176,4=17,6 ʣ. 

ʇʽʜ ʯʘʩ ʦʪʨʠʤʘʥʥʷ ʽʥʦʢʫʣʷʪʫ ʪʘʢʦʞ ʤʦʞʣʠʚʽ ʚʪʨʘʪʠ ʫ ʨʝʟʫʣʴʪʘʪʽ 

ʢʨʘʧʣʝʚʠʥʦʩʫ (ɽʢʨ) ʚʽʜ 10 ʜʦ 15 %. ɺʨʘʭʦʚʫʶʯʠ ʚʪʨʘʪʠ ʢʽʣʴʢʽʩʪʴ ʧʦʞʠʚʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʧʦʩʽʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʷʢʘ ʤʽʩʪʠʪʴʩʷ ʫ ʧʦʩʽʚʥʦʤʫ ʘʧʘʨʘʪʽ 

ʩʪʘʥʦʚʠʪʠʤʝ:  

Vʨʦʙ.2=Vʧʤ1/(1-ɽʢʨ)=18/(1-0,1)=19,6 ʣ. 

ɼʦ 10 % ʚʤʽʩʪʫ ʘʧʘʨʘʪʫ ʩʪʘʥʦʚʠʪʴ ʧʦʩʽʚʥʠʡ ʤʘʪʝʨʽʘʣ, ʪʦʤʫ ʢʽʣʴʢʽʩʪʴ 

ʧʦʞʠʚʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚ ʧʦʩʽʚʥʦʤʫ ʘʧʘʨʘʪʽ:  

Vʧʩ2=Vʨʦʙ.2/(1+ʍʬʘ)=19,6/(1+0,1)=17,8 ʣ, 

ʜʝ Xʬʘ = 0,1 ï ʜʦʟʘ ʽʥʦʢʫʣʷʪʫ ʜʣʷ ʧʦʩʽʚʥʦʛʦ ʘʧʘʨʘʪʫ.   

ɺʽʜʧʦʚʽʜʥʦ ʫ ʧʦʩʽʚʥʦʤʫ ʘʧʘʨʘʪʽ ʟʥʘʭʦʜʠʪʴʩʷ ʥʘʩʪʫʧʥʘ ʢʽʣʴʢʽʩʪʴ ʧʦʩʽʚʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ:  

Vʧʤ2 = Vʨʦʙ.2  ï Vʧʩ2 = 19,6 ï 17,8= 1,8 ʣ. 

ɺʨʘʭʦʚʫʶʯʠ ʥʝʦʙʭʽʜʥʠʡ ʦʙôʻʤ ʽʥʦʢʫʣʷʪʫ Vʧʤ1=19,6 ʣ, ʡʦʛʦ ʤʦʞʥʘ 

ʦʜʝʨʞʘʪʠ ʧʨʠ ʢʫʣʴʪʠʚʫʚʘʥʥʷ A. bisporus ʫ ʧʦʩʽʚʥʦʤʫ ʘʧʘʨʘʪʽ ʛʝʦʤʝʪʨʠʯʥʠʤ 

ʦʙôʻʤʦʤ:  

Vʧʘ2=Vʨʦʙ.2/ʂʟʘʧ=19,6/0,6 = 32,7 ʣ. 

ʅʘʡʙʣʠʞʯʠʤ ʜʦ ʨʦʟʨʘʭʦʚʘʥʦʛʦ ʟʥʘʯʝʥʥʷ ʻ ʩʪʘʥʜʘʨʪʥʠʡ ʬʝʨʤʝʥʪʝʨ Vʩʬ = 30 

ʣ. ɼʣʷ ʧʝʨʝʚʽʨʢʠ ʟʜʽʡʩʥʶʻʤʦ ʧʝʨʝʚʽʨʦʯʥʠʡ ʨʦʟʨʘʭʫʥʦʢ:   

ʂʟ1=Vʨʦʙ.2/ Vʩʬ = 19,6/30 = 0,65. 

ʇʦʩʽʚʥʠʡ ʤʘʪʝʨʽʘʣ ʢʽʣʴʢʽʩʪʶ Vʧʤ2=1800 ʤʣ ʜʦʮʽʣʴʥʦ ʦʪʨʠʤʘʪʠ 

ʢʫʣʴʪʠʚʫʚʘʥʥʷʤ ʛʨʠʙʽʚ A. bisporus ʫ ʢʦʣʙʘʭ ʥʘ ʢʘʯʘʣʮʽ ʦʙôʻʤʦʤ Vʢʦʣʙ = 750 ʤʣ ʪʘ 

ʽʟ ʢʦʝʬʽʮʽʻʥʪʦʤ ʟʘʧʦʚʥʝʥʥʷ ʂʟʘʧ = 0,2. ɼʣʷ ʦʪʨʠʤʘʥʥʷ ʟʘʜʘʥʦʾ ʢʽʣʴʢʦʩʪʽ ʽʥʦʢʫʣʷʪʫ 

ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʨʠʩʪʘʪʠ:  

Nʢʦʣʙ = Vʧʤ2/(Vʢʦʣʙ Ŀ ʂʟʘʧ) = 1800/750Ŀ0,2=12 ʢʦʣʙ. 
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ɸʥʘʣʽʟʫʶʯʠ ʧʨʦʚʝʜʝʥʽ ʨʦʟʨʘʭʫʥʢʠ ʩʪʘʻ ʟʨʦʟʫʤʽʣʠʤ ʧʨʦ ʜʚʦʭʝʪʘʧʥʝ 

ʦʪʨʠʤʘʥʥʷ ʧʦʩʽʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʜʣʷ ʚʠʨʦʙʥʠʯʦʛʦ ʙʽʦʩʠʥʪʝʟʫ. ʊʘʢʠʤ ʯʠʥʦʤ, ʟʘ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʨʦʟʨʘʭʫʥʢʽʚ ʜʣʷ ʙʽʦʩʠʥʪʝʟʫ ʤʽʮʝʣʽʘʣʴʥʦʾ ʤʘʩʠ A. bisporus ʜʣʷ 

ʧʦʪʨʝʙ ʛʨʠʙʥʦʾ ʬʝʨʤʠ çɻʝʣʝʢʘ-ʄè ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʜʦ ʚʩʪʘʥʦʚʣʝʥʥʷ ʦʜʠʥ 

ʬʝʨʤʝʥʪʝʨ ʦʙôʻʤʦʤ 300 ʣ ʽ ʦʜʠʥ ʽʥʦʢʫʣʷʪʦʨ ʦʙôʻʤʦʤ 30 ʣ. ʂʽʣʴʢʽʩʪʴ ʪʨʫʜʦʜʥʽʚ 

ʨʽʚʥʦʤʽʨʥʦ ʨʦʟʧʦʜʽʣʷʻʪʴʩʷ 3 ʨʘʟʠ ʥʘ ʨʽʢ, ʱʦ ʻ ʜʦʩʠʪʴ ʟʨʫʯʥʠʤ ʚʘʨʽʘʥʪʦʤ. 

ʆʩʢʽʣʴʢʠ ʢʽʣʴʢʽʩʪʴ ʪʨʫʜʦʜʥʽʚ ʩʪʘʥʦʚʠʪʴ ʣʠʰʝ 81 ʜʥʽʚ ʥʘ ʨʽʢ, ʫ ʽʥʰʠʡ ʯʘʩ ʥʘ 

ʧʽʜʧʨʠʻʤʩʪʚʽ ʤʦʞʥʘ ʚʠʨʦʱʫʚʘʪʠ ʧʦʩʽʚʥʠʡ ʤʘʪʝʨʽʘʣ ʜʣʷ ʽʥʰʠʭ ʛʨʠʙʽʚ ʘʙʦ 

ʟʘʧʫʩʢʘʪʠ ʽʥʰʝ ʚʠʨʦʙʥʠʮʪʚʦ.  

5.6. ʆʙˇʨʫʥʪʫʚʘʥʥʷ ʚʠʙʦʨʫ ʜʦʧʦʤʽʞʥʠʭ ʩʪʘʜʽʡ ʚʠʨʦʙʥʠʮʪʚʘ 

5.6.1. ʆʙˇʨʫʥʪʫʚʘʥʥʷ ʪʠʧʫ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʪʘ ʬʝʨʤʝʥʪʝʨʘ 

ɿʚʘʞʘʶʯʠ ʥʘ ʪʦʡ ʬʘʢʪ, ʱʦ ʧʽʜ ʯʘʩ ʢʫʣʴʪʠʚʫʚʘʥʥʷ Agaricus bisporus 

ʢʫʣʴʪʫʨʘ ʻ ʜʦʩʠʪʴ ʚʨʘʟʣʠʚʦʶ ʜʦ ʢʦʥʪʘʤʽʥʘʥʪʽʚ (ʜʠʚ. ʈʦʟʜʽʣ 2) ʚʠʨʦʙʥʠʯʝ 

ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʤʽʮʝʣʽʘʣʴʥʦʾ ʤʘʩʠ A. bisporus ʧʦʚʠʥʥʝ 

ʚʠʢʦʥʫʚʘʪʠʩʷ ʫ ʘʩʝʧʪʠʯʥʠʭ ʫʤʦʚʘʭ. ɼʣʷ ʫʥʠʢʥʝʥʥʷ ʧʦʪʨʘʧʣʷʥʥʷ ʢʦʥʪʘʤʽʥʘʥʪʽʚ 

ʥʝʦʙʭʽʜʥʦ ʟʜʽʡʩʥʶʚʘʪʠ ʩʪʝʨʠʣʽʟʘʮʽʶ ʚʠʨʦʙʥʠʯʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, ʧʦʞʠʚʥʠʭ 

ʩʝʨʝʜʦʚʠʱ, ʧʽʥʦʛʘʩʥʠʢʘ, ʪʠʪʨʫʚʘʣʴʥʠʭ ʨʦʟʯʠʥʽʚ, ʘʝʨʘʮʽʡʥʦʛʦ ʧʦʚʽʪʨʷ.  

ʆʩʢʽʣʴʢʠ ʥʝ ʽʩʥʫʻ ʜʦʩʪʘʪʥʴʦʾ ʢʽʣʴʢʦʩʪʽ ʜʦʩʪʦʚʽʨʥʠʭ ʧʫʙʣʽʢʘʮʽʡ ʱʦʜʦ 

ʧʨʘʢʪʠʯʥʦʾ ʨʝʘʣʽʟʘʮʽʾ ʙʝʟʧʝʨʝʨʚʥʦʛʦ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʚʠʱʠʭ ʙʘʟʠʜʽʦʤʽʮʝʪʽʚ ʜʘʥʝ 

ʚʠʨʦʙʥʠʯʝ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʟʜʽʡʩʥʶʻʪʴʩʷ ʧʝʨʽʦʜʠʯʥʠʤ ʩʧʦʩʦʙʦʤ. ʆʩʢʽʣʴʢʠ ʟʛʽʜʥʦ 

ʨʦʟʨʘʭʫʥʢʫ ʚʤʽʩʪʫ ʜʞʝʨʝʣʘ ʂʘʨʙʦʥʫ ʫ ʩʝʨʝʜʦʚʠʱʽ ʡʦʛʦ ʢʽʣʴʢʽʩʪʴ ʩʪʘʥʦʚʠʪʴ 40 

ʛ/ʣ, ʪʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʜʨʦʙʥʝ ʞʠʚʣʝʥʥʷ. ʅʘ ʧʦʯʘʪʦʢ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʫ ʩʝʨʝʜʦʚʠʱʝ 

ʚʥʦʩʠʪʴʩʷ ʝʢʩʪʨʘʢʪ ʮʫʢʨʦʚʦʾ ʪʨʦʩʪʠʥʠ ʫ ʢʦʥʮʝʥʪʨʘʮʽʾ 20 ʛ/ʣ, ʦʩʢʽʣʴʢʠ ʟʤʝʥʰʝʥʥʷ 

ʪʘ ʟʙʽʣʴʰʝʥʥʷ ʥʝ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʘʪʠ ʤʘʢʩʠʤʫʤ ʙʽʦʤʘʩʠ. ɿʛʽʜʥʦ ʣʽʪʝʨʘʪʫʨʥʠʭ 

ʜʘʥʠʭ ʜʨʦʙʥʝ ʚʥʝʩʝʥʥʷ ʜʞʝʨʝʣʘ ʂʘʨʙʦʥʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʽʩʣʷ 2 ʜʦʙʠ 

ʢʫʣʴʪʠʚʫʚʘʥʥʷ [57].  

ʂʫʣʴʪʫʨʘ A. bisporus ʚʠʨʦʱʫʻʪʴʩʷ ʛʣʠʙʠʥʥʠʤ ʩʧʦʩʦʙʦʤ ʥʘ ʨʽʜʢʦʤʫ 

ʧʦʞʠʚʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ. ʊʘʢʠʤ ʯʠʥʦʤ, ʥʘ ʚʽʜʤʽʥʦ ʚʽʜ ʤʘʣʦ ʢʦʥʪʨʦʣʴʦʚʘʥʠʭ ʫʤʦʚ 

ʧʨʠ ʪʚʝʨʜʦʬʘʟʥʦʤʫ ʢʫʣʴʪʠʚʫʚʘʥʥ ̔ʥʘ ʧʨʠʨʦʜʥʠʭ ʩʫʙʩʪʨʘʪʽʚ ʤʦʞʥʘ ʫʥʠʢʥʫʪʠ 

ʥʘʷʚʥʦʩʪʽ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ ʫ ʢʽʥʮʝʚʦʤʫ ʧʨʦʜʫʢʪʽ. ʄʝʪʦʜ ʛʣʠʙʠʥʥʦʛʦ 
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ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʤʽʮʝʣʽʶ ʤʘʢʨʦʤʽʮʝʪʽʚ ʜʦʟʚʦʣʷʻ ʩʢʦʨʦʪʠʪʠ ʯʘʩ ʚʠʨʦʱʫʚʘʥʥʷ 

ʙʦ̔ʤʘʩʠ ʪʘ ʜʘʻ ʟʤʦʛʫ ʢʦʥʪʨʦʣʶʚʘʪʠ ʾʾ ʭʽʤʽʯʥʠʡ ʩʢʣʘʜ , ʱʦ ʚʢʨʘʡ ʚʘʞʣʠʚʦ ʜʣʷ 

ʧʨʦʜʫʢʪʽʚ ʭʘʨʯʫʚʘʥʥʷ. ʂʨʽʤ ʪʦʛʦ, ʧʨʠ ʛʣʠʙʠʥʥʦʤʫ ʢʫʣʴʪʠʚʫʚʘʥʥʽ ʟʜʽʡʩʥʶʻʪʴʩʷ 

ʪʦʯʥʠʡ ʢʦʥʪʨʦʣʴ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ ʨʅ, ʘʝʨʘʮʽʾ, ʚʦʣʦʛʦʩʪʽ, ʪʝʤʧʝʨʘʪʫʨʠ [76]. 

ɿʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ A. bisporus ʻ ʘʝʨʦʙʦʤ ʫ ʧʨʦʮʝʩʽ ʢʫʣʴʪʠʚʫʚʘʥʥʷ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʘʝʨʘʮʽʷ ʪʘ ʧʝʨʝʤʽʰʫʚʘʥʥʷ. ɿʛʽʜʥʦ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʘʥʠʭ ʧʨʠ 

ʛʣʠʙʠʥʥʦʤʫ ʢʫʣʴʪʠʚʫʚʘʥʥʽ A. bisporus ʰʚʠʜʢʽʩʪʴ ʦʙʝʨʪʽʚ ʤʽʰʘʣʢʠ ʩʪʘʥʦʚʠʪʴ 

ʦʙ/ʭʚ ʧʨʠ ʘʝʨʘʮʽʾ 0,25 ʣ ʧʦʚʽʪʨʷ/ʣ*ʛʦʜ [57]. 

ɺ ʧʨʦʮʝʩʽ ʢʫʣʴʪʠʚʫʚʘʥʥʷ A. bisporus ʥʘʷʚʥʠʤ ʻ ʧʽʥʦʫʪʚʦʨʝʥʥʷ, ʦʩʢʽʣʴʢʠ ʜʦ 

ʩʢʣʘʜʫ ʧʦʞʠʚʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚʭʦʜʷʪʴ ʨʝʯʦʚʠʥʠ ʟʜʘʪʥʽ ʜʦ ʧʽʥʦʫʪʚʦʨʝʥʥʷ, ʪʦʤʫ 

ʫ ʧʨʦʮʝʩʽ ʢʫʣʴʪʠʚʫʚʘʥʥʷ A. bisporus ʥʝʦʙʭʽʜʥʠʤ ʻ ʧʽʥʦʛʘʩʽʥʥʷ. 

ʇʨʦʮʝʩ ʚʠʨʦʙʥʠʯʦʛʦ ʙʽʦʩʠʥʪʝʟʫ A. bisporus ʚʽʜʙʫʚʘʻʪʴʩʷ ʫ ʧʨʦʤʠʩʣʦʚʦʤʫ 

ʬʝʨʤʝʥʪʝʨʽ ʦʙôʻʤʦʤ 300ʣ ʟ ʨʦʙʦʯʠʤ ʦʙôʻʤʦʤ 210 ʣ. ʆʙʣʘʜʥʘʥʥʷ ʚʠʛʦʪʦʚʣʝʥʦ ʽʟ 

ʥʝʨʞʘʚʽʶʯʦʾ ʩʪʘʣʽ ʤʘʨʦʢ 316L ʪʘ 304L, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʯʘʩʪʠʥ 

ʢʦʥʪʘʢʪʫʶʯʠʭ ʪʘ ʥʝ ʢʦʥʪʘʢʪʫʶʯʠʭ ʟ ʧʨʦʜʫʢʪʦʤ ʚʽʜʧʦʚʽʜʥʦ. ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʜʦʩʪʫʧʫ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ ʪʘ ʢʠʩʥʶ ʜʦ ʫʩʽʭ ʢʣʽʪʠʥ ʤʽʮʝʣʽʶ ʬʝʨʤʝʥʪʝʨ 

ʦʩʥʘʱʝʥʠʡ ʣʦʧʘʪʝʚʦʶ ʤʽʰʘʣʢʦʶ ʪʘ ʙʘʨʙʦʪʝʨʦʤ. ʂʨʽʤ ʪʦʛʦ, ʬʝʨʤʝʥʪʝʨ 

ʦʩʥʘʱʝʥʠʡ ʧʨʠʚʘʨʝʥʠʤʠ ʚʽʜʙʠʚʥʠʤʠ ʧʝʨʝʛʦʨʦʜʢʘʤʠ, ʷʢʽ ʧʦʯʠʥʘʶʪʴʩʷ ʙʽʣʷ ʜʥʘ 

ʘʧʘʨʘʪʘ. ɼʣʷ ʧʽʜʪʨʠʤʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʧʽʜ ʯʘʩ ʩʪʝʨʠʣʽʟʘʮʽʾ ʪʘ ʢʫʣʴʪʠʚʫʚʘʥʥʷ 

A. bisporus ʘʧʘʨʘʪ ʦʙʣʘʜʥʘʥʠʡ ʩʦʨʦʯʢʦʶ. ɺʘʞʣʠʚʦʶ ʧʝʨʝʚʘʛʦʶ ʜʘʥʦʛʦ 

ʬʝʨʤʝʥʪʝʨʘ ʻ ʚʽʜʩʫʪʥʽʩʪʴ çʤʝʨʪʚʠʭ ʟʦʥè. ʊʘʢʦʞ ʘʧʘʨʘʪ ʦʙʣʘʜʥʘʥʠʡ ʬʽʣʴʪʨʦʤ ʜʣʷ 

ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ ʩʪʝʨʠʣʽʟʘʮʽʾ ʧʦʚʽʪʨʷ. 

ɸʝʨʘʮʽʷ ʤʘʻ ʚʧʣʠʚ ʥʘ ʨʽʩʪ, ʤʦʨʬʦʣʦʛʽʶ ʢʣʽʪʠʥ, ʩʧʦʞʠʚʘʥʥʷ ʧʦʞʠʚʥʠʭ 

ʨʝʯʦʚʠʥ ʪʘ ʙʽʦʩʠʥʪʝʟ. ɺ ʘʧʘʨʘʪʽ ʚʩʪʘʥʦʚʣʝʥʠʡ ʢʽʣʴʮʝʚʠʡ ʙʘʨʙʦʪʝʨ. ʐʚʠʜʢʽʩʪʴ 

ʧʦʜʘʯʽ ʧʦʚʽʪʨʷ ʩʪʘʥʦʚʠʪʴ 0,25 ʣ ʧʦʚʽʪʨʷ/ʣ*ʛʦʜ. ɼʘʥʠʡ ʬʝʨʤʝʥʪʝʨ ʦʙʣʘʜʥʘʥʠʡ 

ʨʽʟʥʦʤʘʥʽʪʥʠʤʠ ʜʘʪʯʠʢʘʤʠ: ʨʅ, ʪʝʤʧʝʨʘʪʫʨʠ, ʧʽʥʠ, pO2, ʪʠʩʢʫ. ʊʘʢʦʞ ʥʘʷʚʥʠʤ ʻ 

ʤʝʭʘʥʽʯʥʠʡ ʧʽʥʦʛʘʩʥʠʢ ʪʘ ʧʦʨʪ ʜʣʷ ʭʽʤʽʯʥʦʛʦ ʧʽʥʦʛʘʩʥʠʢʘ.  

ɺʠʭʽʜ ʧʦʚʽʪʨʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʯʝʨʝʟ ʚʝʨʭʥʶ ʢʨʠʰʢʫ ʬʝʨʤʝʥʪʝʨʘ. ʊʘʢʦʞ ʫ 

ʚʝʨʭʥʽʡ ʯʘʩʪʠʥʽ ʚʩʪʘʥʦʚʣʝʥʦ ʧʦʩʽʚʥʠʡ ʣʶʢ ʟ ʰʚʠʜʢʦʟʡʦʤʥʦʶ ʢʨʠʰʢʦʶ ʪʘ 
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ʬʦʨʩʫʥʢʘ ʜʣʷ ʉɯʈ-ʤʠʡʢʠ. ʂʦʝʬʽʮʽʻʥʪ ʟʘʧʦʚʥʝʥʥʷ ʬʝʨʤʝʥʪʝʨʘ ʧʨʠ ʢʫʣʴʪʠʚʫʚʘʥʥʽ 

ʤʽʮʝʣʽʘʣʴʥʠʭ ʛʨʠʙʽʚ ʩʪʘʥʦʚʠʪʴ 0,55-0,65 [57, 77, 78]. 

5.6.2. ʆʙˇʨʫʥʪʫʚʘʥʥʷ ʩʪʘʜʽʾ ʧʽʜʛʦʪʦʚʢʠ ʚʠʨʦʙʥʠʯʠʭ ʧʨʠʤʽʱʝʥʴ, ʚʠʙʦʨʫ 

ʤʠʡʥʠʭ ʪʘ ʜʝʟʽʥʬʽʢʫʚʘʣʴʥʠʭ ʟʘʩʦʙʽʚ 

ɺʠʨʦʙʥʠʮʪʚʦ ʧʦʩʽʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ Agaricus bisporus ʪʨʠʚʘʻ 81 ʜʥʽʚ ʽ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʪʨʠ ʨʘʟʠ ʥʘ ʨʽʢ, ʯʝʨʝʟ ʥʠʟʴʢʫ ʪʨʠʚʘʣʽʩʪʴ ʟʙʝʨʽʛʘʥʥʷ 4-6 ʤʽʩʷʮʽʚ. 

ʆʩʢʽʣʴʢʠ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʚʠʩʦʪʠ ʜʦ ʜʽʘʤʝʪʨʫ ʚʠʨʦʙʥʠʯʦʛʦ ʬʝʨʤʝʥʪʝʨʘ 

ʩʪʘʥʦʚʠʪʴ 3:1, ʘ ʦʙôʻʤ ʮʠʣʽʥʜʨʘ ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ  

V =    ́R2 h 

ʜʝ V ï ʦʙôʻʤ ʮʠʣʽʥʜʨʘ,  

R - ʨʘʜʽʫʩ ʮʠʣʽʥʜʨʘ,  

h - ʚʠʩʦʪʘ ʮʠʣʥ̔ʜʨʘ,  

 ́= 3.141592.  

ɺʽʜʧʦʚʽʜʥʦ ʰʠʨʠʥʘ ʚʠʨʦʙʥʠʯʦʛʦ ʬʝʨʤʝʥʪʝʨʘ ʩʪʘʥʦʚʠʪʴ 0,5 ʤ, ʘ ʚʠʩʦʪʘ 

ʚʽʜʧʦʚʽʜʥʦ ï 1,5 ʤ. ʉʧʽʚʚʽʜʥʦʰʝʥʥʷ ʚʠʩʦʪʠ ʜʦ ʜʽʘʤʝʪʨʫ ʽʥʦʢʫʣʷʪʦʨʘ ʦʙôʻʤʦʤ 30 

ʣ ʩʪʘʥʦʚʠʪʴ 3:1, ʰʠʨʠʥʘ ʽʥʦʢʫʣʷʪʦʨʘ ʩʪʘʥʦʚʠʪʴ ï 0,025 ʤ, ʘ ʚʠʩʦʪʘ ï 0,75 ʤ. 

ɺʽʜʩʪʘʥʴ ʤʽʞ ʦʙʣʘʜʥʘʥʥʷʤ ʩʪʘʥʦʚʠʪʴ 1 ʤ, ʪʘ ʤʽʞ ʦʙʣʘʜʥʘʥʥʷʤ ʪʘ ʩʪʽʥʦʶ 1 ʤ. 

ʆʧʪʠʤʘʣʴʥʘ ʧʣʦʱʘ ʚʠʨʦʙʥʠʯʦʛʦ ʧʨʠʤʽʱʝʥʥʷ ʚ ʷʢʦʤʫ ʨʦʟʤʽʱʫʻʪʴʩʷ ʬʝʨʤʝʥʪʝʨ 

ʦʙôʻʤʦʤ 300 ʣ, ʟʘʧʘʩʥʠʡ ʬʝʨʤʝʥʪʝʨ ʦʙôʻʤʦʤ 300 ʣ, ʨʝʘʢʪʦʨ-ʟʤʽʰʫʚʘʯ ʦʙôʻʤʦʤ 63 

ʣ, ʨʝʘʢʪʦʨ ʦʙôʻʤʦʤ 15 ʣ ʜʣʷ ʧʨʠʛʦʪʫʚʘʥʥʷ ʧʽʜʞʠʚʣʶʚʘʣʴʥʦʛʦ ʨʦʟʯʠʥʫ, 

ʽʥʦʢʫʣʷʪʦʨ ʦʙôʻʤʦʤ 30 ʣ, ʟʘʧʘʩʥʠʡ ʽʥʦʢʫʣʷʪʦʨ ʥʘ 30 ʣ ʪʘ ʉɯʈ-ʤʠʡʢʘ ʩʪʘʥʦʚʠʪʴ 42 

ʤ2 (7*6 ʤ). ʆʩʢʽʣʴʢʠ ʚʠʩʦʪʘ ʬʝʨʤʝʥʪʝʨʘ ʩʪʘʥʦʚʠʪʴ 2,1 ʽ ʚ ʥʴʦʛʦ ʧʦʜʘʻʪʴʩʷ 

ʩʘʤʦʪʦʢʦʤ ʧʽʜʞʠʚʣʶʚʘʣʴʥʠʡ ʨʦʟʯʠʥ ʟ ʨʝʘʢʪʦʨʘ-ʟʤʽʰʫʚʘʯʘ ʥʘ ʚʠʩʦʪʽ 2,5 ʤ, 

ʚʠʩʦʪʘ ʩʪʽʥ ï 3 ʤ, ʧʨʦʪʝ ʚʠʩʦʪʘ ʤʠʪʪʷ ʩʪʘʥʦʚʠʪʴ 2,5 ʤ. ɿʘʛʘʣʴʥʘ ʧʣʦʱʘ ʩʪʽʥ 

ʩʪʘʥʦʚʠʪʴ ((7*2,5)+(6*2,5))*2= 65 ʤ2. ʇʣʦʱʘ ʧʽʜʣʦʛʠ 42 ʤ2 [78, 79].  

ʆʧʪʠʤʘʣʴʥʘ ʧʣʦʱʘ ʣʘʙʦʨʘʪʦʨʽʾ ʚ ʷʢʽʡ ʨʦʟʤʽʱʫʶʪʴʩʷ ʪʝʭʥʽʯʥʽ ʚʘʛʠ, 

ʘʚʪʦʢʣʘʚ, ʢʘʯʘʣʢʠ ʜʣʷ ʢʦʣʙ, ʪʝʨʤʦʩʪʘʪ, ʰʘʬʘ ʟ ʨʝʘʢʪʠʚʘʤʠ, ʭʦʣʦʜʠʣʴʥʠʢ, 

ʩʫʭʦʞʘʨʦʚʘ ʰʘʬʘ, ʤʠʡʢʘ ʪʘ ʙʦʢʩ ʩʪʘʥʦʚʠʪʴ 20 ʤ2 (4*5 ʤ). ɺʠʩʦʪʘ ʩʪʽʥ ï 3 ʤ, 

ʚʠʩʦʪʘ ʤʠʪʪʷ ï 2,5 ʤ. ɿʘʛʘʣʴʥʘ ʧʣʦʱʘ ʩʪʽʥ ʩʪʘʥʦʚʠʪʴ ((4*2,5)+(5*2,5))*2= 45 ʤ2. 
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ʇʣʦʱʘ ʧʽʜʣʦʛʠ 20 ʤ2. ɿʘʛʘʣʴʥʘ ʧʣʦʱʘ, ʷʢʘ ʧʽʜʣʷʛʘʻ ʤʠʪʪʶ ʪʘ ʜʝʟʽʥʬʝʢʮʽʾ 

ʥʘʚʝʜʝʥʘ ʫ ʪʘʙʣ. 5.6.1. 

ɿ ʤʝʪʦʶ ʚʠʙʦʨʫ ʦʧʪʠʤʘʣʴʥʦʛʦ ʤʠʶʯʦʛʦ ʡ ʜʝʟʽʥʬʽʢʫʶʯʦʛʦ ʟʘʩʦʙʫ 

ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʾʭ ʚʘʨʪʽʩʪʴ ʪʘ ʨʦʟʨʘʭʦʚʫʶʪʴʩʷ ʚʠʪʨʘʪʠ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ. 

ʇʨʠʙʣʠʟʥʦ ʥʘ 1 ʤĮ ʧʦʚʝʨʭʥʽ ʟʘʪʨʘʯʘʻʪʴʩʷ 100 ʤʣ ʨʦʙʦʯʦʛʦ ʨʦʟʯʠʥʫ ʤʠʡʥʦʛʦ ʯʠ 

ʜʝʟ̔ʥʬʽʢʫʚʘʣʴʥʦʛʦ ʟʘʩʦʙʫ (ʟʛʽʜʥʦ ʟ ʤʝʪʦʜʠʯʥʠʤʠ ʨʝʢʦʤʝʥʜʘʮʽʷʤʠ ʱʦʜʦ 

ʧʽʜʛʦʪʦʚʢʠ ʚʠʨʦʙʥʠʯʠʭ ʧʨʠʤʽʱʝʥʴ, ʥʘʢʘʟ ʄʆɿ ʋʢʨʘʾʥʠ ʚʽʜ 14.12.2001 ˉ 502) 

[80].  

ɺʘʨʪʽʩʪʴ ʢʦʥʮʝʥʪʨʘʪʽʚ ʤʠʡʥʠʭ ʪʘ ʜʝʟʽʥʬʽʢʫʚʘʣʴʥʠʭ ʟʘʩʦʙʽʚ ʪʘ ʾʭ ʚʠʪʨʘʪʠ 

ʧʨʠ ʚʠʨʦʙʥʠʮʪʚʽ ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣ. 5.6.2. 

ʊʘʙʣʠʮʷ 5.6.1 

ʈʦʟʨʘʭʫʥʦʢ ʟʘʛʘʣʴʥʦʾ ʧʣʦʱʽ ʤʠʪʪʷ ʪʘ/ʘʙʦ ʜʝʟʽʥʬʝʢʮʽʾ ʦʙʨʦʙʣʶʚʘʥʦʛʦ 

ʦʙôʻʢʪʫ ʟʘ ʚʝʩʴ ʧʝʨʽʦʜ ʚʠʨʦʙʥʠʮʪʚʘ ʧʦʩʽʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ A. bisporus 

ʆʙôʻʢʪ ʤʠʪʪʷ 

ʪʘ/ʘʙʦ ʜʝʟʽʥʬʝʢʮʽʾ 

ʇʣʦʱʘ 

ʦʙʨʦʙʣʶʚʘʥʦʛʦ 

ʦʙôʻʢʪʫ, ʤ2 (ʣ) 

ʂʽʣʴʢʽʩʪʴ 

ʧʨʦʮʝʩʽʚ ʤʠʪʪʷ 

ʪʘ/ʘʙʦ 

ʜʝʟʽʥʬʝʢʮʽʡ ʟʘ 

ʚʝʩʴ ʧʝʨʽʦʜ 

ʚʠʨʦʙʥʠʮʪʚʘ 

ɿʘʛʘʣʴʥʘ ʧʣʦʱʘ 

ʤʠʪʪʷ ʪʘ/ʘʙʦ 

ʜʝʟʽʥʬʝʢʮʽʭ 

ʦʙôʻʢʪʫ ʟʘ ʚʝʩʴ 

ʧʝʨʽʦʜ 

ʚʠʨʦʙʥʠʮʪʚʘ, ʤ2 

(ʣ) 

ʆʙʣʘʜʥʘʥʥʷ, 

ʽʥʚʝʥʪʘʨ, 

ʢʦʤʫʥʽʢʘʮʽʾ 

78,6 12 918 

ʉʪʽʥʠ, ʩʪʝʣʷ, 

ʚʽʢʥʘ, ʧʽʜʣʦʛʘ 

172 11 1892 

ɺʘʨʪʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʜʝʟʽʥʬʽʢʫʶʯʠʡ ʟʘʩʽʙ çɹʣʘʥʽʜʘʩ 300è ʚʠʧʫʩʢʘʻʪʴʩʷ ʫ 

ʚʠʛʣʷʜʽ ʪʘʙʣʝʪʦʢ. 100 ʪʘʙʣʝʪʦʢ ʜʦʩʪʘʪʥʴʦ ʜʣʷ ʧʨʠʛʦʪʫʚʘʥʥʷ 3000 ʣ ʨʦʟʯʠʥʫ.  
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ʊʘʙʣʠʮʷ 5.6.2 

ʋʟʘʛʘʣʴʥʝʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʚʠʪʨʘʪ ʤʠʡʥʠʭ ʪʘ ʜʝʟʽʥʬʽʢʫʶʯʠʭ ʟʘʩʦʙʽʚ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ  

ʧʦʩʽʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ  A. bisporus  
ʅʘʟʚʘ ʤʠʶʯʦʛʦ/ 

ʜʝʟʽʥʬʽʢʫʶʯʦʛʦ ʟʘʩʦʙʫ 

ʆʙôʻʢʪ ʤʠʪʪʷ 

ʪʘ/ʘʙʦ 

ʜʝʟʽʥʬʝʢʮʽʾ 

ʂʦʥʮʝʥʪʨʘʮʽʷ 

ʨʦʙʦʯʦʛʦ 

ʨʦʟʯʠʥʫ, % 

ɿʘʛʘʣʴʥʘ ʧʣʦʱʘ 

ʤʠʪʪʷ ʪʘ/ʘʙʦ 

ʜʝʟʽʥʬʝʢʮʽʾ ʦʙôʻʢʪʫ 

ʟʘ ʚʝʩʴ ʧʝʨʽʦʜ 

ʚʠʨʦʙʥʠʮʪʚʘ, ʤ2 (ʣ) 

ʂʽʣʴʢʽʩʪʴ 

ʨʦʙʦʯʦʛʦ 

ʨʦʟʯʠʥʫ ʟʘ ʚʝʩʴ 

ʧʝʨʽʦʜ 

ʚʠʨʦʙʥʠʮʪʚʘ, ʣ 

ɺʘʨʪʽʩʪʴ 1 ʣ/ʢʛ 

ʤʠʡʥʦʛʦ ʘʙʦ 

ʜʝʟʽʥʬʽʢʫʚʘʣʴʥʦʛʦ 

ʟʘʩʦʙʫ, ʛʨʥ 

ɿʘʛʘʣʴʥʘ ʚʘʨʪʽʩʪʴ 

ʤʠʪʪʷ ʪʘ/ʘʙʦ 

ʜʝʟʽʥʬʝʢʮʽʾ ʟʘ 

ʚʝʩʴ ʧʝʨʽʦʜ 

ʚʠʨʦʙʥʠʮʪʚʘ, ʛʨʥ 

ʂʘʫʩʪʠʯʥʘ ʩʦʜʘ1 ʆʙʣʘʜʥʘʥʥʷ, 

ʽʥʚʝʥʪʘʨ, 

ʢʦʤʫʥʽʢʘʮʽʾ 

2,0 918 183,6 21,9 80,5 

ʂʘʣɹʮʠʥʦʚʘʥʘ ʩʦʜʘ1 ʆʙʣʘʜʥʘʥʥʷ, 

ʽʥʚʝʥʪʘʨ, 

ʢʦʤʫʥʽʢʘʮʽʾ 

2,0 918 183,6 9,5 34,90 

ɸʝʨʦʜʝʟʠʥ1  

(1-ʧʨʦʧʘʥʦʣ, ʝʪʘʥʦʣ, 

ʯʝʪʚʝʨʪʠʥʥʽ ʘʤʦʥʽʡʥʽ 

ʟôʻʜʥʘʥʥʷ) 

ʉʪʽʥʠ, ʜʚʝʨʽ, 

ʚʽʢʥʘ, ʽʥʚʝʥʪʘʨ 

100 1892 189,2 195 36894 

ɹʣʘʥʽʜʘʩ 3002 

(ʥʘʪʨʽʻʚʘ ʩʽʣʴ 

ʜʠʭʣʦʨʽʟʦʮʽʘʥʫʨʦʚʦʾ 

ʢʠʩʣʦʪʠ, ʘʜʠʧʽʥʦʚʘ 

ʢʠʩʣʦʪʘ) 

ʉʪʽʥʠ, ʜʚʝʨʽ, 

ʚʽʢʥʘ, 

ʦʙʣʘʜʥʘʥʥʷ  

0,06 1892 189,2 56,25 136,2 

ʉʘʥʦʢʚʘʨʪ1 

(ʛʫʘʥʽʜʠʥʦʚʽ ʦʩʥʦʚʠ) 

ʉʪʽʥʠ, ʜʚʝʨʽ, 

ʚʽʢʥʘ 

1,0 1892 189,2 259 490 

ɹʘʮʠʣʦʣ ɸʌ1 

(1-ʧʨʦʧʘʥʦʥ, 2-

ʧʨʦʧʘʥʦʥ, ʝʪʘʥʦʣ, 2-

ʙʫʪʘʥʦʥ) 

ʉʪʽʥʠ, ʜʚʝʨʽ, 

ʚʽʢʥʘ 

100 1892 189,2 250 47300 

ʇʨʠʤʽʪʢʘ: 1 ï https://prom.ua, 2 ï https://blanidas.com.ua. 
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ʂʦʥʮʝʥʪʨʘʮʽʷ ʨʦʙʦʯʦʛʦ ʨʦʟʯʠʥʫ ʜʣʷ ʜʝʟʽʥʬʝʢʮʽʾ ʩʪʽʥ, ʩʪʝʣʽ, ʧʽʜʣʦʛʠ, ʚʽʢʦʥ ʪʘ 

ʦʙʣʘʜʥʘʥʥʷ ʩʪʘʥʦʚʠʪʴ 0,06 %, ʜʣʷ ʡʦʛʦ ʧʨʠʛʦʪʫʚʘʥʥʷ ʥʝʦʙʭʽʜʥʦ ʚʩʴʦʛʦ 4 ʪʘʙʣʝʪʢʠ 

ʥʘ 10 ʣ ʚʦʜʠ. ʆʩʢʽʣʴʢʠ ʟʘ ʚʝʩʴ ʧʝʨʽʦʜ ʚʠʨʦʙʥʠʮʪʚʘ ʥʝʦʙʭʽʜʥʦ 172 ʣ ʜʣʷ ʤʠʪʪʷ ʩʪʽʥ, 

ʩʪʝʣʽ ʪʘ ʧʽʜʣʦʛʠ, ʪʦ ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʨʠʩʪʘʪʠ ʚʩʴʦʛʦ 76 ʪʘʙʣʝʪʦʢ.  

ʇʨʦʘʥʘʣʽʟʫʚʘʚʰʠ ʜʘʥʽ, ʥʘʚʝʜʝʥʽ ʫ ʪʘʙʣ. 5.6.2, ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʥʘʩʪʫʧʥʽ 

ʚʠʩʥʦʚʢʠ:  

- ʜʣʷ ʤʠʪʪʷ ʦʙʣʘʜʥʘʥʥʷ, ʢʦʤʫʥʽʢʘʮʽʡ, ʽʥʚʝʥʪʘʨʶ ʽ ʪʘʨʠ ʜʦʮʽʣʴʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʘʩʪʫʧʥʽ ʤʠʡʥʽ ʟʘʩʦʙʠ: ʢʘʣʴʮʠʥʦʚʘʥʘ ʩʦʜʘ ʘʙʦ ʢʘʫʩʪʠʯʥʘ ʩʦʜʘ [81];  

- ʜʣʷ ʤʠʪʪʷ ʪʘ ʜʝʟʠʥʬʝʢʮʽʾ ʩʪʽʥ, ʚʽʢʦʥ, ʧʽʜʣʦʛʠ, ʪʘ ʜʚʝʨʝʡ ï çɹʣʘʥʽʜʘʩ 300è ʪʘ 

çʉʘʥʦʢʚʘʨʪè. ʆʩʢʽʣʴʢʠ ʚʠʨʦʙʥʠʮʪʚʦ ʪʨʠʚʘʻ ʜʦʚʰʝ ʤʽʩʷʮʷ ʪʘ ʤʦʞʣʠʚʝ ʚʠʨʦʱʫʚʘʥʥʷ 

ʽʥʰʦʛʦ ʧʦʩʽʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʛʨʠʙʽʚ ʧʽʩʣʷ ʧʨʠʧʠʥʝʥʥʷ ʜʘʥʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ 

ʦʙʠʨʘʻʤʦ ʧʨʝʧʘʨʘʪʠ ʨʽʟʥʦʾ ʭʽʤʽʯʥʦʾ ʧʨʠʨʦʜʠ [82,83].  

ʄʠʪʪʷ ʬʝʨʤʝʥʪʝʨʘ (300 ʣ), ʽʥʦʢʫʣʷʪʦʨʘ (30 ʣ), ʟʙʽʨʥʠʢʘ ʜʣʷ ʧʨʠʛʦʪʫʚʘʥʥʷ 

ʢʦʤʧʦʟʠʮʽʡ ʜʣʷ ʚʠʨʦʙʥʠʯʦʛʦ ʢʫʣʴʪʠʚʫʚʘʥʥʷ (ʟʘʛʘʣʦʤ 130 ʣ) ʚʽʜʙʫʚʘʪʠʤʝʪʴʩʷ 

ʮʠʨʢʫʣʷʮʽʡʥʠʤ ʩʧʦʩʦʙʦʤ. ʆʙôʻʤ ʤʠʡʥʦʛʦ ʟʘʩʦʙʫ ʩʢʣʘʜʘʪʠʤʝ ʙʣʠʟʴʢʦ 20 % ʢʦʞʥʦʛʦ 

ʟ ʚʽʜʧʦʚʽʜʥʠʭ ʦʙôʻʤʽʚ ʦʙʣʘʜʥʘʥʥʷ. ɺʩʴʦʛʦ ʜʣʷ ʦʜʥʦʛʦ ʮʠʢʣʫ ʥʝʦʙʭʽʜʥʦ ʚʠʪʨʘʪʠʪʠ 

ʧʨʠʙʣʠʟʥʦ 61,2 ʣ ʨʦʙʦʯʦʛʦ ʨʦʟʯʠʥʫ ʤʠʡʥʦʛʦ ʟʘʩʦʙʫ, ʘ ʜʣʷ ʚʩʴʦʛʦ ʧʝʨʽʦʜʫ 

ʚʠʨʦʙʥʠʮʪʚʘ ï 183,6 ʣ.  

ʇʽʜʣʦʛʫ ʥʝʦʙʭʽʜʥʦ ʤʠʪʠ ʢʦʞʥʦʛʦ ʜʥʷ (ʚʩʴʦʛʦ 81 ʨʘʟʽʚ), ʘʣʝ ʚʨʘʭʦʚʫʶʯʠ 

ʥʝʟʥʘʯʥʽ ʟʘʙʨʫʜʥʝʥʥʷ ʜʣʷ ʮʴʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚʦʜʘ, ʩʪʽʥʠ, ʚʽʢʥʘ, ʜʚʝʨʽ ʪʘ ʧʽʜʣʦʛʘ 

- ʧʽʜ ʯʘʩ ʛʝʥʝʨʘʣʴʥʦʛʦ ʧʨʠʙʠʨʘʥʥʷ (1 ʨʘʟ ʥʘ ʪʠʞʜʝʥʴ), ʪʦʙʪʦ ʙʣʠʟʴʢʦ 10 ʨʘʟʽʚ.   

ʇʝʨʝʚʘʛʘʤʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʝʟʽʥʬʽʢʫʶʯʦʛʦ ʟʘʩʦʙʫ çɹʣʘʥʽʜʘʩ 300è ʻ: 

¶ ʥʠʟʴʢʽ ʚʪʨʘʪʠ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ; 

¶ ʤʦʞʣʠʚʽʩʪʴ ʦʜʥʦʯʘʩʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʣʷ ʜʝʟʽʥʬʝʢʮʽʾ ʩʪʽʥ, ʧʽʜʣʦʛʠ, 

ʜʚʝʨʝʡ ʪʘ ʽʥʚʝʥʪʘʨʶ; 

¶ ʪʨʠʚʘʣʽʩʪʴ ʟʙʝʨʽʛʘʥʥʷ (ʙʽʣʴʰʝ 3 ʨʦʢʽʚ);  

¶ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʧʨʦʪʠʤʽʢʨʦʙʥʠʭ ʪʘ ʬʫʥʛʽʮʠʜʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ; 

¶ ʚʠʩʦʢʦʝʬʝʢʪʠʚʥʠʡ; 



67 
 

¶ ʜʦʙʨʝ ʟʤʠʚʘʻʪʴʩʷ. 

ʇʝʨʝʚʘʛʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʝʟʽʥʬʽʢʫʶʯʦʛʦ ʟʘʩʦʙʫ çʉʘʥʦʢʚʘʨʪè: 

¶ ʧʨʦʣʦʥʛʦʚʘʥʠʡ ʟʥʝʟʘʨʘʞʫʶʯʠʡ ʝʬʝʢʪ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ; 

¶ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʘʥʪʠʤʽʢʨʦʙʥʦʾ ʪʘ ʬʫʥʛʽʮʠʜʥʦʾ ʜʽʾ; 

¶ ʝʢʦʥʦʤʽʯʥʽʩʪʴ; 

¶ ʥʠʟʴʢʦ ʪʦʢʩʠʯʥʘ ʜʣʷ ʧʝʨʩʦʥʘʣʫ [82,83]. 

ɼʣʷ ʧʽʜʪʨʠʤʘʥʥʷ ʯʠʩʪʦʪʠ ʧʦʚʽʪʨʷ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʙʘʢʪʝʨʠʮʠʜʥʽ ʣʘʤʧʠ. 

ʊʨʠʚʘʣʽʩʪʴ ʾʭ ʨʦʙʦʪʠ ʧʽʩʣʷ ʛʝʥʝʨʘʣʴʥʠʭ ʧʨʠʙʠʨʘʥʴ ʩʪʘʥʦʚʠʪʴ 1 ʛʦʜ, ʘ ʢʦʞʥʦʛʦ ʜʥʷ ï 

0,5 ʛʦʜ.  

5.6.3. ʆʙˇʨʫʥʪʫʚʘʥʥʷ ʩʪʘʜʽʾ ʧʽʜʛʦʪʦʚʢʠ ʦʙʣʘʜʥʘʥʥʷ ʽ ʢʦʤʫʥʽʢʘʮʽʡ 

ʄʠʪʪʷ. ʈʦʟʨʽʟʥʷʶʪʴ ʚʥʫʪʨʽʰʥʻ ʽ ʟʦʚʥʽʰʥʻ ʤʠʪʪʷ. ɼʣʷ ʚʥʫʪʨʽʰʥʴʦʛʦ ʤʠʪʪʷ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʉɯʈ-ʤʠʡʢʘ. ʇʨʦʮʝʩʠ ʤʠʡʢʠ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʚʠʢʦʥʫʚʘʥʠʭ 

ʧʦʩʣʽʜʦʚʥʦ ʦʧʝʨʘʮʽʡ ʘʙʦ ʾʭ ʮʠʢʣʽʚ: 

¶ ʚʠʜʘʣʝʥʥʷ ʟʘʣʠʰʢʽʚ ʧʨʦʜʫʢʪʫ; 

¶ ʧʦʧʝʨʝʜʥʻ ʦʧʦʣʽʩʢʫʚʘʥʥʷ; 

¶ ʨʝʮʠʨʢʫʣʷʮʽʷ ʤʠʶʯʦʛʦ ʨʦʟʯʠʥʫ; 

¶ ʧʨʦʤʽʞʥʝ ʦʧʦʣʽʩʢʫʚʘʥʥʷ; 

¶ ʧʦʚʪʦʨʥʘ ʨʝʮʠʨʢʫʣʷʮʽʷ ʤʠʶʯʦʛʦ ʨʦʟʯʠʥʫ (ʧʨʠ ʥʝʦʙʭʽʜʥʦʩʪʽ); 

¶ ʧʨʦʤʽʞʥʝ ʦʧʦʣʽʩʢʫʚʘʥʥʷ; 

¶ ʦʩʪʘʪʦʯʥʝ ʦʧʦʣʽʩʢʫʚʘʥʥʷ. 

ʇʝʨʝʚʘʛʘʤʠ ʾʾ ʚʠʢʦʨʠʩʪʘʥʥʷ ʻ: 

¶ ʤʦʞʣʠʚʽʩʪʴ ʙʘʛʘʪʦʨʘʟʦʚʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʠʶʯʠʭ ʨʦʟʯʠʥʽʚ;  

¶ ʧʽʜʪʨʠʤʘʥʥʷ ʟʘʜʘʥʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ, ʪʝʤʧʝʨʘʪʫʨʠ ʤʠʶʯʠʭ ʨʦʟʯʠʥʽʚ, 

ʯʘʩʫ ʦʙʨʦʙʢʠ ʚ ʘʚʪʦʤʘʪʠʯʥʦʤʫ ʨʝʞʠʤʽ;  

¶ ʤʦʞʣʠʚʽʩʪʴ ʟʙʦʨʫ ʦʧʦʣʽʩʢʫʶʯʦʾ ʚʦʜʠ;  

¶ ʤʦʞʣʠʚʽʩʪʴ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʽ ʨʫʯʥʦʛʦ ʨʝʞʠʤʫ ʨʦʙʦʪʠ;  

¶ ʚʙʫʜʦʚʘʥʘ ʬʫʥʢʮʽʷ ʧʽʜʪʨʠʤʘʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʤʠʶʯʠʭ ʨʦʟʯʠʥʽʚ;  
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¶ ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʧʨʦʛʨʘʤʠ ʤʠʡʢʠ ʜʣʷ ʨʽʟʥʠʭ ʦʙ'ʻʢʪʽʚ;  

¶ ʤʦʞʣʠʚʽʩʪʴ ʤʦʜʝʨʥʽʟʘʮʽʾ ï ʜʦʜʘʚʘʥʥʷ ʜʦʜʘʪʢʦʚʠʭ ʢʦʥʪʫʨʽʚ ʤʠʡʢʠ 

ʽ ʦʧʮʽʡ;  

¶ ʬʫʥʢʮʽʷ ʟʚʦʨʦʪʥʴʦʛʦ ʟʚ'ʷʟʢʫ ʟ ʦʙ'ʻʢʪʘʤʠ ʤʠʡʢʠ;  

¶ ʤʦʞʣʠʚʽʩʪʴ ʥʝʡʪʨʘʣʽʟʘʮʽʾ ʤʠʶʯʠʭ ʨʦʟʯʠʥʽʚ;  

¶ ʤʽʥʽʤʘʣʴʥʠʡ ʚʧʣʠʚ ʣʶʜʩʴʢʦʛʦ ʬʘʢʪʦʨʫ;  

¶ ʝʢʦʥʦʤʥʘ ʚʠʪʨʘʪʘ ʧʘʨʠ ʟʘ ʨʘʭʫʥʦʢ ʩʠʩʪʝʤʠ ʨʝʢʫʧʝʨʘʮʽʾ ʪʝʧʣʘ;  

¶ ʝʢʦʥʦʤʥʘ ʚʠʪʨʘʪʘ ʤʠʶʯʠʭ ʟʘʩʦʙʽʚ, ʟʘ ʨʘʭʫʥʦʢ ʢʦʥʪʨʦʣʶ 

ʧʨʦʚʽʜʥʦʩʪʽ ʧʨʠ ʚʠʪʽʩʥʝʥʥʽ ʤʠʶʯʠʭ ʨʦʟʯʠʥʽʚ ʽ ʚʦʜʠ ʟ ʢʦʥʪʫʨʽʚ ʤʠʡʢʠ;  

¶ ʥʘʜʽʡʥʽʩʪʴ ʽ ʧʨʦʩʪʦʪʘ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ;  

¶ ʝʢʦʥʦʤʽʯʥʽʩʪʴ (ʥʠʟʴʢʘ ʚʠʪʨʘʪʘ ʚʦʜʠ, ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ, ʧʘʨʠ ʧʨʠ 

ʚʠʩʦʢʽʡ ʷʢʦʩʪʽ ʤʠʡʢʠ);  

¶ ʧʦʚʥʘ ʘʚʪʦʤʘʪʠʟʘʮʽʷ ʽ ʢʦʤʧôʶʪʝʨʥʝ ʢʝʨʫʚʘʥʥʷ ʧʘʨʘʤʝʪʨʘʤʠ [84]. 

ʈʝʞʠʤ ʨʦʙʦʪʠ ʉɯʈ-ʤʠʡʢʠ ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ ʥʘʩʪʫʧʥʠʭ ʩʪʘʜʽʡ: 

1. ʇʽʜʛʦʪʦʚʢʘ ʤʠʶʯʠʭ ʨʦʟʯʠʥʽʚ; 

2. ʇʦʜʘʯʘ ʤʠʶʯʠʭ ʨʦʟʯʠʥʽʚ ʽ ʧʦʚʝʨʥʝʥʥʷ; 

3. ʆʧʦʣʽʩʢʫʚʘʥʥʷ ʦʙʣʘʜʥʘʥʥʷ. 

ɼʣʷ ʟʦʚʥʽʰʥʴʦʾ ʤʠʡʢʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʤʠʶʯʽ ʪʘ ʜʝʟʽʥʬʽʢʫʶʯʽ ʟʘʩʦʙʠ. 

ʄʠʪʪʷ ʟʜʽʡʩʥʶʻʪʴʩʷ ʚʨʫʯʥʫ. 

ʉʪʘʜʽʷ ʪʝʭʥʽʯʥʦʛʦ ʦʛʣʷʜʫ (ʊʆ). ʇʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ ʧʨʦʮʝʩʽʚ ʤʠʪʪʷ ʪʘ 

ʦʧʦʣʽʩʢʫʚʘʥʥʷ ʤ̒ʥʽʩʪʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʧʨʦʚʦʜʠʪʴʩʷ ʡʦʛʦ ʪʝʭʥʽʯʥʠʡ ʦʛʣʷʜ ʜʣʷ 

ʚʠʷʚʣʝʥʥʷ ʤʦʞʣʠʚʠʭ ʥʝʫʱʽʣʴʥʝʥʴ ʪʘ ʨʫʡʥʫʚʘʥʴ ʚ ʢʦʤʫʥʽʢʘʮʽʷʭ ʪʘ ʟʘʧʽʨʥʽʡ ʘʨʤʘʪʫʨʽ 

ʥʘ ʦʙʣʘʜʥʘʥʥʽ. ʋ ʨʘʟʽ ʚʠʷʚʣʝʥʥʷ ʚʽʜʭʠʣʝʥʴ ʧʨʦʚʦʜʠʪʴʩʷ ʧʽʜʪʷʛʫʚʘʥʥʷ ʨʽʟʴʙʦʚʠʭ 

ʟôʻʜʥʘʥʴ ʘʙʦ ʟʘʤʽʥʘ ʧʨʦʢʣʘʜʦʢ.  

ʇʝʨʝʚʽʨʢʘ ʥʘ ʛʝʨʤʝʪʠʯʥʽʩʪʴ. ɼʣʷ ʪʦʛʦ, ʱʦʙ ʧʨʦʩʪʝʨʠʣʽʟʫʚʘʪʠ ʘʧʘʨʘʪ, 

ʥʝʦʙʭʽʜʥʦ ʧʝʨʝʚʽʨʠʪʠ ʡʦʛʦ ʛʝʨʤʝʪʠʯʥʽʩʪʴ. ɼʣʷ ʮʴʦʛʦ ʟʘʢʨʠʚʘʻʪʴʩʷ ʫʩʷ ʟʘʧʽʨʥʘ 

ʘʨʤʘʪʫʨʘ ʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʦʜʘʯʘ ʘʝʨʘʮʽʡʥʦʛʦ ʧʦʚʽʪʨʷ ʜʦ ʚʩʪʘʥʦʚʣʝʥʥʷ ʥʘʜʣʠʰʢʦʚʦʛʦ 

ʪʠʩʢʫ ʈ = 0,1 - 0,2 ʄʇʘ. ʇʝʨʝʢʨʠʚʘʶʪʴʩ ̫ʚʝʥʪʠʣʴ ʧʦʜʘʯʽ ʧʦʚʽʪʨʷ ʽ ʘʚʪʦʤʘʪʠʯʥʦ 



69 
 

ʬʽʢʩʫʶʪʴʩʷ ʧʦʢʘʟʥʠʢʠ ʤʘʥʦʤʝʪʨʘ ʥʘ ʢʨʠʰʮʽ ʘʧʘʨʘʪʫ  ̔ʯʘʩ ʚʠʪʨʠʤʢʠ (30ī60 ʭʚ) ʚ 

ʦʧʝʨʘʮʽʡʥʦʤʫ ʞʫʨʥʘʣʽ. ɸʧʧʘʨʘʪ ʛʝʨʤʝʪʠʯʥʠʡ, ʷʢʱʦ ʪʠʩʢ ʟʤʽʥʶʻʪʴʩʷ ʥʝ ʙʽʣʴʰʝ ʥʽʞ 

ʥʘ 0,01 ʄʇʘ. ʗʢʱʦ ʟʤʽʥʘ ʪʠʩʢʫ ʙʽʣʴʰʘ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʦʰʫʢ ʥʝʫʱʽʣʴʥʝʥʴ ʥʘ ʘʧʘʨʘʪʽ 

ʽ ʚ ʤʽʩʮʷʭ ʟ'ʻʜʥʘʥʥʷ ʟʘʧʽʨʥʦʾ ʘʨʤʘʪʫʨʠ ʽʟ ʢʦʤʫʥʽʢʘʮʽʷʤʠ.  

ɼʣʷ ʧʦʰʫʢʫ ʥʝʫʱʽʣʴʥʦʩʪʝʡ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʤʝʪʦʜʠ çʦʤʠʣʶʚʘʥʥʷè ʽ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʯʽʻʰʫʢʘʯʽʚ. ʅʘʡʧʨʦʩʪʽʰʠʤ ʫ ʨʝʘʣʽʟʘʮʽʾ ʻ ʩʧʦʩʽʙ çʦʤʠʣʶʚʘʥʥʷè 

ʤʽʩʮʴ ʟôʻʜʥʘʥʴ. ɼʣʷ ʮʴʛʦ ʛʦʪʫ̒ʪʴʩʷ ʤʠʣʴʥʠʡ ʨʦʟʯʠʥ ʽ ʨʝʟʠʥʦʚʦʶ ʛʨʫʰʦʶ 

ʦʧʨʠʩʢʫʶʪʴʩʷ ʚʩʽ ʤʽʩʮʷ ʟôʻʜʥʘʥʴ ʘʧʘʨʘʪʫʨʠ. ʋ ʨʘʟʽ ʧʦʷʚʠ ʫ ʤʽʩʮʷʭ ʦʧʨʠʩʢʫʚʘʥʥʷ 

ʜʨʽʙʥʠʭ ʤʠʣʴʥʠʭ ʙʫʣʴʙʘʰʦʢ ʮʝ ʤʽʩʮʝ ʬʽʢʩʫʶʪʴ ʽ ʟʜʽʡʩʥʶʻʪʴʩʷ ʧʽʜʪʷʛʫʚʘʥʥʷ 

ʨʽʟʴʙʦʚʦʛʦ ʟôʻʜʥʘʥʥʷ. ʗʢʱʦ ʜʘʥʘ ʦʧʝʨʘʮʽʷ ʥʝ ʜʘʣʘ ʧʦʟʠʪʠʚʥʦʛʦ ʨʝʟʫʣʴʪʘʪʫ, ʟʤʽʥʶʪʴ 

ʧʨʦʢʣʘʜʢʫ ʽ ʧʦʚʪʦʨʶʶʪʴ çʦʤʠʣʶʚʘʥʥʷè. ʇʨʦʮʝʩ ʟʜʽʡʩʥʶʪ̒ɹ ʩʷ ʜʦ ʣʽʢʚʽʜʘʮʽʾ ʫʩʽʭ 

ʚʠʷʚʣʝʥʠʭ ʥʝʫʱʽʣʴʥʝʥʴ ʦʙʣʘʜʥʘʥʥʷ.   

ʉʧʦʩʦʙʫ ʦʤʠʣʝʥʥʷ ʧʨʠʪʘʤʘʥʥʽ ʥʘʩʪʫʧʥʽ ʥʝʜʦʣʽʢʠ: 

o ʪʨʫʜʦʤʽʩʪʢʽʩʪʴ; 

o ʥʝʤʦʞʣʠʚʽʩʪʴ ʢʦʥʪʨʦʣʶ ʟʘ ʧʽʜʚʠʱʝʥʠʭ ʪʝʤʧʝʨʘʪʫʨ ʧʦʚʝʨʭʥʦʩʪʝʡ ʚʫʟʣʽʚ 

ʪʘ ʘʧʘʨʪʘ; 

o ʥʝʦʙʭʽʜʥʽʩʪʴ ʩʪʚʦʨʝʥʥʷ ʚʠʩʦʢʦʛʦ ʪʠʩʢʫ ʚ ʘʧʧʘʨʘʪʘʭ; 

o ʥʝʤʦʞʣʠʚʽʩʪʴ ʧʝʨʝʚʽʨʢʠ ʚʘʞʢʦʜʦʩʪʫʧʥʠʭ ʚʫʟʣʽʚ. 

ɯʥʰʠʡ ʤʝʪʦʜ ʧʝʨʝʚʽʨʢʠ ʥʘ ʛʝʨʤʝʪʠʯʥʽʩʪʴ ʛʨʫʥʪʫʻʪʴʩʷ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ 

ʛʘʣʦʛʝʥʦʚʠʭ ʪʝʯʽʻʰʫʢʘʯʽʚ. ʇʨʠʣʘʜ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ, ʫʢʦʤʧʣʝʢʪʦʚʘʥʠʡ ʪʦʥʢʠʤ 

ʱʫʧʦʤ  ̔ʚʠʤʽʨʶʚʘʯʝʤ ʚʤʽʩʪʫ ʛʘʣʦʛʝʥʫ. ʇʝʨʝʜ ʩʪʚʦʨʝʥʥʷʤ ʪʠʩʢʫ ʚ ʘʧʘʨʘʪ ʧʦʜʘʻʪʴʩʷ 

ʥʝʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʣʝʪʢʦʾ ʛʘʣʦʛʝʥʚʤʽʩʥʦʾ ʨʝʯʦʚʠʥʠ, ʷʢ ʧʨʘʚʠʣʦ ʮʝ ʯʦʪʠʨʠʭʣʦʨʠʩʪʠʡ 

ʢʘʨʙʦʥ (CCl4), ʬʨʝʦʥ-12 ʘʙʦ ʰʝʩʪʠʬʪʦʨʠʩʪʠʡ ʩʫʣʴʬʫʨ (SF6), ʟʘʢʨʠʚʘʻʪʴʩʷ ʫʩ̫ 

ʟʘʧʽʨʥʘ ʘʨʤʘʪʫʨʘ, ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʘʛʨʽʚʘʥʥʷ ʘʧʧʘʨʘʪʫ ʜʦ ʪʝʤʧʝʨʘʪʫʨʠ 80Ü ʉ ʽ 

ʟʙʽʣʴʰʫʻʪʴʩʷ ʪʠʩʢ ʚ ʘʧʘʨʘʪʽ ʜʦ 0,2 ʄʇʘ. ʇʘʨʠ ʛʘʣʦʛʝʥʚʤʽʩʥʦʾ ʨʝʯʦʚʠʥʠ ʤʘʶʪʴ 

ʤʦʞʣʠʚʽʩʪʴ ʧʨʦʥʠʢʘʪʠ ʯʝʨʝʟ ʥʝʫʱʽʣʴʥʝʥʥʷ ʽ ʾʭ ʚʠʷʚʣʷʶʪʴ ʧʨʠ ʥʘʙʣʠʞʝʥʥ ̔ʱʫʧʘ 

ʪʝʯ̔̒ ʧʦʰʫʢʘʯʘ ʜʦ ʜʘʥʠʭ ʤʽʩʮʴ. ʊʨʠʚʘʣʽʩʪʴ ʧʝʨʝʚʽʨʢʠ ʦʜʥʦʛʦ ʘʧʘʨʘʪʫ ʜʘʥʠʤ 
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ʩʧʦʩʦʙʦʤ ʩʪʘʥʦʚʠʪʴ ʚʽʜ 1,5 ʜʦ 2 ʛʦʜ. ʇʨʠ ʚʠʷʚʣʝʥʥ ̔ ʥʝʫʱʽʣʴʥʦʩʪʝʡ 

ʟʜʽʡʩʥʶʻʪʴʩʷʦʧʝʨʘʮʽʾ ʟ ʾʭ ʣʽʢʚʽʜʘʮʽʷ ʷʢ ʦʧʠʩʘʥʦ ʚʠʱʝ.  

ʉʪʘʜʽʷ ʩʪʝʨʠʣʽʟʘʮʽʾ ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʢʦʤʫʥʽʢʘʮʽʡ. ɼʣʷ ʮʴʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ, 

ʷʢ ʧʨʘʚʠʣʦ, ʪʝʨʤʽʯʥʫ ʩʪʝʨʠʣʽʟʘʮʽʶ ʚʦʜʷʥʦʶ ʥʘʩʠʯʝʥʦʶ ʧʘʨʦʶ ʟ ʪʠʩʢʦʤ ʈ= 0,28ī0,3 

ʄʇʘ. ʇʨʦʮʝʩ ʫʤʦʚʥʦ ʧʦʜʽʣʷʶʪʴ ʥʘ ʪʨʠ ʝʪʘʧʠ: ʥʘʛʨʽʚ ʘʧʘʨʘʪʘ, ʚʠʪʨʠʤʫʚʘʥʥʷ ʟʘ 

ʪʝʤʧʝʨʘʪʫʨʠ ʩʪʝʨʠʣʽʟʘʮʽʾ (ʩʪʝʨʠʣʽʟʘʮʽʷ) ʪʘ ʦʭʦʣʦʜʞʝʥʥʷ.  

ʅʘʛʨʽʚ ʘʧʘʨʘʪʘ. ʇʽʜ ʯʘʩ ʩʪʝʨʠʣʽʟʘʮʽʾ ʘʧʘʨʘʪʘ ʧʦʧʝʨʝʜʥʴʦ ʚ ʩʦʨʦʯʢʫ ʧʦʜʘʶʪʴ 

ʛʣʫʭʫ ʧʘʨʫ ʽ ʧʨʦʛʨʽʚʘʶʪʴ ʘʧʘʨʘʪ ʜʦ ʪʝʤʧʝʨʘʪʫʨʠ 80ī90 Üʉ, ʜʣʷ ʪʦʛʦ, ʱʦʙ ʫʥʠʢʥʫʪʠ 

ʨʝʟʦʥʘʥʩʫ ʪʝʤʧʝʨʘʪʫʨ ʧʨʠ ʧʦʜʘʯʽ ʛʦʩʪʨʦʾ ʧʘʨʠ.   

ʉʪʝʨʠʣʽʟʘʮʽʷ. ʇʽʜ ʯʘʩ ʩʪʝʨʠʣʽʟʘʮʽʾ ʚʽʜʢʨʠʚʘʪ̒ʩɹ ̫ʫʩ̫ ʟʘʧʽʨʥʘ ʘʨʤʘʪʫʨʘ ʥʘ 

ʚʽʜʢʨʠʪʠʭ ʪʨʫʙʥʠʭ ʟʘʢʽʥʯʝʥʥʷʭ  ̔ʧʽʜʚʝʜʝʥʠʭ ʜʦ ʘʧʘʨʘʪʘ ʢʦʤʫʥʽʢʘʮʽʷʭ ʽ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʧʦʜʘʯʘ ʛʦʩʪʨʦʾ ʧʘʨʠ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚ ʘʧʘʨʘʪ ʯʝʨʝʟ ʙʥʠʞʥʽʡ ʩʧʫʩʢ ʘʙʦ ʙʘʨʙʦʪʝʨ, 

ʧʦʧʝʨʝʜʥʴʦ ʚʽʜʢʨʠʚʰʠ ʚʝʥʪʠʣʴ ʚʠʭʦʜʫ ʚʽʜʧʨʘʮʴʦʚʘʥʦʛʦ ʧʦʚʽʪʨʷ ʜʣʷ ʚʠʜʘʣʝʥʥʷ 

ʧʦʚʽʪʨʷ ʟ ʘʧʘʨʘʪʫ. ʇʨʠ ʜʦʩʷʛʥʝʥʥʽ ʚ ʘʧʘʨʘʪʽ ʪʝʤʧʝʨʘʪʫʨʠ ʩʪʝʨʠʣʽʟʘʮʽʾ tcʪ = 130ī135 

Üʉ ʟʘʢʨʠʚʘʶʪʴ ʫʩʶ ʟʘʧʽʨʥʫ ʘʨʤʘʪʫʨʫ ʥʘ ʘʧʘʨʘʪʽ, ʢʨʽʤ ʧʘʨʦʚʦʾ, ̔  ʚʠʪʨʠʤʫʶʪʴ ʟʘʜʘʥʠʡ 

ʯʘʩ ʩʪʝʨʠʣʽʟʘʮʽʾ. ʇʽʜ ʯʘʩ ʩʪʝʨʠʣʽʟʘʮʽʾ ʘʧʘʨʘʪʘ ʧʘʨʘʣʝʣʴʥʦ ʩʪʝʨʠʣʽʟʫʶʪʴʩʷ 

ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʬʽʣʴʪʨʠ ʩʪʝʨʠʣʴʥʦʛʦ ʪʘ ʚʽʜʧʨʘʮʴʦʚʘʥʦʛʦ ʧʦʚʽʪʨʷ.  

ʆʭʦʣʦʜʞʝʥʥʷ. ɿʘʢʨʠʚʘʻʪʴʩʷ ʫʩʷ ʟʘʧʽʨʥʘ ʘʨʤʘʪʫʨʘ ʧʦʜʘʯʽ ʧʘʨʠ ʚ ʘʧʘʨʘʪ. ʋ 

ʩʦʨʦʯʢʫ ʧʦʜʘʻʪʴʩʷ ʭʦʣʦʜʥʘ ʚʦʜʘ. ɼʣʷ ʢʦʤʧʝʥʩʘʮʽʾ ʧʘʜʽʥʥʷ ʪʠʩʢʫ (ʫʪʚʦʨʝʥʥʷ ʚʘʢʫʫʤʫ 

ʧʨʠ ʢʦʥʜʝʥʩʘʮʽʾ ʧʘʨʠ ʚ ʘʧʘʨʘʪʽ) ʚ ʘʧʘʨʘʪ ʧʦʜʘʶʪʴ ʩʪʝʨʠʣʴʥʝ ʧʦʚʽʪʨʷ. ʇʨʦʮʝʩ 

ʦʭʦʣʦʜʞʝʥʥʷ ʟʜʽʡʩʥʶʶʪʴ ʜʦ ʜʦʩʷʛʥʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʜʦ 30ī40 Üʉ ʽ ʥʘʜʣʠʰʢʦʚʦʛʦ 

ʪʠʩʢʫ ʈ= 0,003ī0,005 ʄʇʘ. 

5.6.4. ʆʙˇʨʫʥʪʫʚʘʥʥʷ ʩʪʘʜʽʾ ʧʽʜʛʦʪʦʚʢʠ ʘʝʨʘʮʽʡʥʦʛʦ ʧʦʚʽʪʨʷ 

A. bisporus ʻ ʘʝʨʦʙʥʠʤ ʦʨʛʘʥʽʟʤʦʤ. ʈʽʚʝʥʴ ʘʝʨʘʮʽʾ ʩʪʘʥʦʚʠʪʴ 0,25 ʣ 

ʧʦʚʽʪʨʷ/ʣ*ʛʦʜ. ʊʦʤʫ ʧʽʜʛʦʪʦʚʢʘ ʩʪʝʨʠʣʴʥʦʛʦ ʘʝʨʘʮʽʡʥʦʛʦ ʧʦʚʽʪʨʷ ʻ ʜʦʩʠʪʴ ʚʘʞʣʠʚʠʤ 

ʝʪʘʧʦʤ. 
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ɼʣʷ ʩʪʝʨʠʣʽʟʘʮʽʾ ʧʦʚʽʪʨʷ ʫ ʙʦʢʩʽ ʪʘ ʣʘʙʦʨʘʪʦʨʽʾ, ʜʝ ʧʨʘʮʶʶʪʴ ʽʟ ʧʦʩʽʚʥʦʶ 

ʢʫʣʴʪʫʨʦʶ ʪʘ ʽʥʦʢʫʣʷʪʦʤ, ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʋʌ-ʣʘʤʧʠ (ʦʧʨʦʤʽʥʝʥʥʷ 

ʫʣʴʪʨʘʬʽʦʣʝʪʦʚʠʤʠ ʧʨʦʤʝʥʷʤʠ). 

ʇʽʜʛʦʪʦʚʢʘ ʘʝʨʘʮʽʡʥʦʛʦ ʧʦʚʽʪʨʷ  ʥʘ ʚʠʨʦʙʥʠʮʪʚʽ ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ ʪʘʢʠʭ ʩʪʘʜʽʡ:  

- ʟʘʙʽʨ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʝʨʪʠʢʘʣʴʥʦʾ ʪʨʫʙʠ ʟ 

ʧʦʚʽʪʨʝʟʘʙʽʨʥʠʢʦʤ ʥʘ ʚʠʩʦʪʽ ʅ ~ 3 ʤ ʚʽʜ ʜʘʭʫ ʙʫʜʽʚʣʽ, ʜʝ ʨʦʟʤʽʱʝʥʝ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ 

ʩʪʠʩʥʝʥʥʷ ʪʘ ʦʯʠʱʝʥʥʷ ʧʦʚʽʪʨʷ.  

- ʦʯʠʱʝʥʥʷ ʧʦʚʽʪʨʷ ʚʽʜ ʧʠʣʫ (ŭ > 50 ʤʢʤ) ʬʽʣʴʪʨʘʭ ʛʨʫʙʦʛʦ ʦʯʠʱʝʥʥʷ. ɿ ʮʽʻʶ 

ʤʝʪʦʶ ʥʘʡʢʨʘʱʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚʠʩʦʢʦʝʬʝʢʪʠʚʥʽ ʧʠʣʦʚʣʦʚʣʶʚʘʯʽ, ʧʨʠʥʮʠʧ 

ʨʦʙʦʪʠ ʷʢʠʭ ʟʘʩʥʦʚʘʥʠʡ ʥʘ ʨʦʙʦʪʽ ʮʠʢʣʦʥʫ ʟ ʜʝʷʢʠʤʠ ʢʦʥʩʪʨʫʢʪʠʚʥʠʤʠ 

ʚʽʜʤʽʥʥʦʩʪʷʤʠ. ʇʦʚʽʪʨʷ ʧʦʪʨʘʧʣʷʻ ʫ ʧʨʠʩʪʨʽʡ ʯʝʨʝʟ ʚʝʨʪʠʢʘʣʴʥʝ ʩʦʧʣʦ, ʜʘʣʽ ʟʘ 

ʨʘʭʫʥʦʢ ʩʧʝʮʽʘʣʴʥʦʛʦ ʨʝʣʴʻʬʫ ʚʩʝʨʝʜʠʥʽ ʢʦʨʧʫʩʫ ʩʪʚʦʨʝʥʽ ʟʦʥʠ ʨʦʟʨʷʜʞʝʥʥʷ, ʜʝ 

ʟʘʪʨʠʤʫʶʪʴʩʷ ʯʘʩʪʠʥʢʠ ʧʠʣʫ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʯʘʩʪʠʥʢʠ ʦʩʽʜʘʶʪʴ ʥʘ ʜʥʦ ʙʫʥʢʝʨʘ, ʘ 

ʦʯʠʱʝʥʝ ʧʦʚʽʪʨʷ ʧʦʪʨʘʧʣʷʻ ʥʘ ʧʦʜʘʣʴʰʝ ʦʯʠʱʝʥʥʷ [85]. 

- ʩʪʠʩʥʝʥʥʷ ʧʦʚʽʪʨʷ ʚ ʢʦʤʧʨʝʩʦʨʘʭ ʘʙʦ ʪʫʨʙʦʧʦʚʽʪʨʦʜʫʚʢʘʭ. ʈʦʙʦʪʘ, ʷʢʘ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʫ ʢʦʤʧʨʝʩʦʨʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʜʣʷ ʟʙʽʣʴʰʝʥʥʷ ʪʠʩʢʫ ʧʦʚʽʪʨʷ, ʜʣʷ 

ʟʙʽʣʴʰʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ ʪʘ ʥʘ ʪʝʧʣʦ, ʷʢʝ ʚʠʚʦʜʠʪʴʩʷ ʽʟ ʢʦʤʧʨʝʩʦʨʘ. 

ʅʘʡʢʨʘʱʠʤ ʚʘʨʽʘʥʪʦʤ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʝʟʤʘʩʣʷʥʠʩʪʠʭ ʢʦʤʧʨʝʩʦʨʽʚ ʩʝʨʽʾ EnviroAire 

T/TVS, ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʢʦʥʩʪʨʫʢʪʠʚʥʠʤ ʜʠʟʘʡʥʦʤ, ʽʥʥʦʚʘʮʽʡʥʠʤ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʤ ʧʨʠʥʮʠʧʦʤ ʪʘ ʚʠʩʦʢʦʶ ʷʢʽʩʪʶ ʚʠʛʦʪʦʚʣʝʥʥʷ. ʅʘʜʽʡʥʘ ʷʢʽʩʪʴ ʪʘ 

ʚʠʩʦʢʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʢʦʤʧʨʝʩʦʨʘ ʛʘʨʘʥʪʫʶʪʴ ʙʝʟʧʝʯʥʝ ʪʘ ʤʘʣʦʟʘʪʨʘʪʥʝ ʩʪʠʩʥʝʥʝ 

ʙʝʟʤʘʩʣʷʥʝ ʧʦʚʽʪʨʷ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʜʚʦʩʪʫʧʽʥʯʘʩʪʦʛʦ ʢʦʤʧʨʝʩʦʨʥʦʛʦ ʙʣʦʢʫ 

ʟʘʙʝʟʧʝʯʫʻ ʥʠʟʴʢʝ ʧʠʪʦʤʝ ʩʧʦʞʠʚʘʥʥʷ ʝʥʝʨʛʽʾ [86].  

- ʦʭʦʣʦʜʞʝʥʥʷ ʩʪʠʩʥʝʥʦʛʦ ʧʦʚʽʪʨʷ ʜʦ ʪʝʤʧʝʨʘʪʫʨʠ çʪʦʯʢʠ ʨʦʩʠè, ʟʘ ʷʢʦʾ 

ʚʦʣʦʛʘ ʧʦʚʽʪʨʷ ʢʦʥʜʝʥʩʫʻʪʴʩʷ. ɼʣʷ ʮʴʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚʦʜʷʥʽ ʪʝʧʣʦʦʙʤʽʥʥʠʢʠ 

ʨʽʟʥʦʛʦ ʪʠʧʫ ʘʙʦ ʦʩʫʰʫʚʘʯʽ ʭʦʣʦʜʠʣʴʥʦʛʦ ʪʠʧʫ. ʆʩʫʰʫʚʘʯʽ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʦʩʫʰʢʠ 

ʩʪʠʩʥʝʥʦʛʦ ʧʦʚʽʪʨʷ ʟ ʥʝʦʙʭʽʜʥʦʶ ʪʦʯʢʦʶ ʨʦʩʠ. ɺʽʜʥʦʩʥʘ ʚʦʣʦʛʽʩʪʴ ʩʪʠʩʥʝʥʦʛʦ 

ʧʦʚʽʪʨʷ ʧʽʩʣʷ ʙʫʜʴ-ʷʢʦʛʦ ʢʦʤʧʨʝʩʦʨʘ ʩʪʘʥʦʚʠʪʴ 100%, ʽ ʟʥʠʞʫʻʪʴʩʷ ʦʩʫʰʫʚʘʯʘʤʠ 
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ʭʦʣʦʜʠʣʴʥʦʛʦ ʪʠʧʫ ʜʦ 21% (ʪʦʙʪʦ 0,75 ʛ/ʤ3 H2O), ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʪʦʯʮʽ ʨʦʩʠ +3 Á ʉ. 

ʊʝʤʧʝʨʘʪʫʨʘ ʩʪʠʩʥʝʥʦʛʦ ʧʦʚʽʪʨʷ, ʱʦ ʚʠʭʦʜʠʪʴ ʟʽ ʩʪʠʩʢʘʶʯʦʛʦ ʝʣʝʤʝʥʪʫ ʢʦʤʧʨʝʩʦʨʘ, 

ʥʘʡʯʘʩʪʽʰʝ ʙʫʚʘʻ ʚ ʤʝʞʘʭ 70-200 Áʉ. ɼʣʷ ʟʥʠʞʝʥʥʷ ʮʽʻʾ ʪʝʤʧʝʨʘʪʫʨʠ ʚ ʢʦʤʧʨʝʩʦʨʽ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚʙʫʜʦʚʘʥʠʡ ʢʽʥʮʝʚʠʡ ʦʭʦʣʦʜʞʫʚʘʯ, ʷʢʠʡ ʪʘʢʦʞ ʩʧʨʠʷʻ 

ʟʤʝʥʰʝʥʥʶ ʚʤʽʩʪʫ ʚʦʜʠ. ɺʽʥ ʧʨʝʜʩʪʘʚʣʷʻ ʟ ʩʝʙʝ ʪʝʧʣʦʦʙʤʽʥʥʠʢ, ʱʦ ʦʭʦʣʦʜʞʫʻ 

ʛʘʨʷʯʝ ʧʦʚʽʪʨʷ ʜʦ ʪʝʤʧʝʨʘʪʫʨʠ, ʷʢʘ ʥʝ ʧʝʨʝʚʠʱʫʻ + 10 Áʉ ʚʽʜ ʪʝʤʧʝʨʘʪʫʨʠ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ʂʽʥʮʝʚʠʡ ʦʭʦʣʦʜʞʫʚʘʯ ʤʦʞʝ ʤʘʪʠ ʘʙʦ ʧʦʚʽʪʨʷʥʝ, ʘʙʦ 

ʚʦʜʷʥʝ ʦʭʦʣʦʜʞʝʥʥʷ, ʽ ʟʘʟʚʠʯʘʡ ʦʩʥʘʱʫʻʪʴʩʷ ʚʦʣʦʛʦʚʽʜʦʢʨʝʤʣʶʚʘʯʝʤ ʟ 

ʘʚʪʦʤʘʪʠʯʥʠʤ ʟʣʠʚʦʤ ʢʦʥʜʝʥʩʘʪʫ, ʱʦ ʜʦʟʚʦʣʷʻ ʚʠʣʫʯʠʪʠ ʩʢʦʥʜʝʥʩʦʚʘʥʫ ʚʦʣʦʛʫ, ʷʢʘ 

ʙ ʚ ʽʥʰʦʤʫ ʚʠʧʘʜʢʫ ʧʦʪʨʘʧʠʣʘ ʚ ʧʥʝʚʤʦʩʠʩʪʝʤʫ. ɸʣʝ ʩʣʽʜ ʚʨʘʭʦʚʫʚʘʪʠ, ʱʦ ʚʽʜʥʦʩʥʘ 

ʚʦʣʦʛʽʩʪʴ ʩʪʠʩʣʦʛʦ ʧʦʚʽʪʨʷ ʧʽʩʣʷ ʢʽʥʮʝʚʦʛʦ ʦʭʦʣʦʜʞʫʚʘʯʘ ʽ ʚʦʣʦʛʦʚʽʜʦʢʨʝʤʣʶʚʘʯʘ 

ʟʘʚʞʜʠ ʩʪʘʥʦʚʠʪʴ 100% [87].  

- ʚʠʜʘʣʝʥʥʷ ʢʦʥʜʝʥʩʦʚʘʥʦʾ ʚʦʣʦʛʠ ʪʘ ʧʘʨʽʚ ʤʘʩʪʠʣʘ, ʱʦ ʧʦʪʨʘʧʠʣʠ ʟ 

ʢʦʤʧʨʝʩʦʨʘ, ʫ ʨʝʩʠʚʝʨʽ (ʻʤʥʽʩʪʴ ʚʝʣʠʢʦʛʦ ʦʙôʻʤʫ);  

- ʩʪʘʙʽʣʽʟʘʮʽʷ ʧʦʢʘʟʥʠʢʽʚ (ʪʠʩʢ, ʪʝʤʧʝʨʘʪʫʨʘ) ʧʽʜʽʛʨʽʚʘʥʥʷʤ ʜʦ ʪʝʤʧʝʨʘʪʫʨʠ 

45ī50 Üʉ ʧʘʨʦʶ ʫ ʚʽʜʧʦʚʽʜʥʠʭ ʪʝʧʣʦʦʙʤʽʥʥʠʢʘʭ, ʥʘʧʨʠʢʣʘʜ ʢʦʞʫʭʦʪʨʫʙʥʠʭ ʘʙʦ 

ʪʠʧʫ çʪʨʫʙʘ ʚ ʪʨʫʙʽè;  

- ʦʯʠʱʝʥʥʷ ʫ ʛʦʣʦʚʥʠʭ ʻʤʥʽʩʪʥʠʭ ʥʘʙʠʚʥʠʭ ʬʽʣʴʪʨʘʭ ʜʦ ʩʪʫʧʝʥʷ ʦʯʠʱʝʥʥʷ 

ɽ=95%. ɻʦʣʦʚʥʽ ʬʽʣʴʪʨʠ, ʟʘʟʚʠʯʘʡ, ʚʩʪʘʥʦʚʣʶʪʴ ʧʦʙʣʠʟʫ ʬʝʨʤʝʥʪʘʮʽʡʥʠʭ ʚʽʜʜʽʣʝʥʴ;  

- ʦʯʠʱʝʥʥʷ ʚ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʬʽʣʴʪʨʘʭ. ʇʦʚʽʪʨʷ ʚʽʜ ʛʦʣʦʚʥʠʭ ʬʽʣʴʪʨʽʚ ʯʝʨʝʟ 

ʪʨʫʙʦʧʨʦʚʦʜʠ (ʢʦʣʝʢʪʦʨʠ) ʧʦʜʘʻʪʴʩʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʜʦ ʽʥʜʠʚʽʜʫʣʴʥʠʭ ʬʽʣʴʪʨʽʚ, 

ʚʩʪʘʥʦʚʣʝʥʠʭ ʥʘ ʬʝʨʤʝʥʪʝʨʽ. ʇʨʠ ʮʴʦʤʫ ʧʦʚʽʪʨʷ ʦʯʠʱʘʶʪʴ ʜʦ ʩʪʫʧʝʥʷ ʦʯʠʱʝʥʥʷ ɽ 

99,99%. ʉʧʝʮʠʬʽʯʥʦʶ ʚʠʤʦʛʦʶ, ʧʨʦʧʦʥʦʚʘʥʦʶ ʜʦ ʬʽʣʴʪʨʫʶʯʠʭ ʤʘʪʝʨʽʘʣʽʚ, 

ʟʘʩʪʦʩʦʚʫʚʘʥʠʭ ʥʘ ʜʘʥʽʡ ʩʪʘʜʽʾ ʦʯʠʱʝʥʥʷ, ʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʾʭʥʴʦʾ ʧʝʨʽʦʜʠʯʥʦʾ 

ʩʪʝʨʠʣʽʟʘʮʽʾ ʛʦʩʪʨʦʶ ʧʘʨʦʶ ʨʘʟʦʤ ʟ ʫʩʽʤ ʫʩʪʘʪʢʫʚʘʥʥʷʤ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʣʽʥʽʾ. 

ʌʽʣʴʪʨʫʶʯʽ ʤʘʪʝʨʽʘʣʠ, ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʽ ʥʘ ʩʪʘʜʽʾ ʪʦʥʢʦʛʦ ʦʯʠʱʝʥʥʷ, ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ 

ʢʽʣʴʢʘ ʛʨʫʧ: ʪʦʥʢʦʚʦʣʦʢʥʠʩʪʽ ʤʘʪʝʨʽʘʣʠ ʫ ʚʠʛʣʷʜʽ ʤʘʪʽʚ, ʢʘʨʪʦʥʫ ʡ ʧʘʧʝʨʫ, ʟʝʨʥʠʩʪʽ 

ʪʚʝʨʜʽ ʬʽʣʴʪʨʫʶʯʽ ʧʝʨʝʛʦʨʦʜʢʠ (ʢʝʨʘʤʽʯʥʽ, ʤʝʪʘʣʦʢʝʨʘʤʽʯʥʽ, ʟ ʧʦʣʽʤʝʨʥʠʭ 
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ʤʘʪʝʨʽʘʣʽʚ) ʽ ʤʝʤʙʨʘʥʥʽ ʬʽʣʴʪʨʠ. ɼʣʷ ʚʦʣʦʢʥʠʩʪʠʭ ʬʽʣʴʪʨʽʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʙʘʟʘʣʴʪʦʚʝ ʩʫʧʝʨʪʦʥʢʝ ʚʦʣʦʢʥʦ (ɹʉʊɺ), ʭʣʦʧʢʦʘʩʙʝʩʪ, ʩʢʣʦ, ʩʦʧʦʣʽʤʝʨ ʚʽʥʽʣʭʣʦʨʠʜʫ 

ʽ ʘʢʨʠʣʦʥʽʪʨʠʣʫ. ʂʘʨʪʦʥ ʽ ʧʘʧʽʨ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʫʱʽʣʴʥʝʥʥʷ ʤʘʪʽʚ ʧʨʠ 

ʚʧʘʢʫʚʘʥʥʽ ʾʭ ʫ ʬʽʣʴʪʨʽ. ɺʦʣʦʢʥʠʩʪʽ ʤʘʪʝʨʽʘʣʠ ʜʝʰʝʚʽ, ʚʦʥʠ ʤʘʶʪʴ ʤʘʣʠʡ 

ʛʽʜʨʘʚʣʽʯʥʠʡ ʦʧʽʨ (0,01-0,03 ʄʇʘ) ʽ ʚʝʣʠʢʫ ʧʠʣʦʻʤʥʽʩʪʴ, ʪʦʤʫ ʚʦʥʠ ʚʚʘʞʘʶʪʴʩʷ 

ʜʦʩʠʪʴ ʧʝʨʩʧʝʢʪʠʚʥʠʤʠ ʜʣʷ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ. ɼʣʷ ʧʽʜʚʠʱʝʥʥʷ 

ʩʪʽʡʢʦʩʪʽ ʜʦ ʚʧʣʠʚʫ ʛʦʩʪʨʦʾ ʧʘʨʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʣʘʪʝʢʩʥʽ ʧʨʦʩʦʯʝʥʥʷ. ɼʦʜʘʪʢʦʚʦ 

ʧʨʦʚʦʜʷʪʴ ʧʨʦʩʦʯʝʥʥʷ ʚʦʣʦʢʦʥ ʙʘʢʪʝʨʠʮʠʜʥʠʤʠ ʟ'ʻʜʥʘʥʥʷʤʠ, ʥʘʧʨʠʢʣʘʜ, 

ʘʥʪʠʙʽʦʪʠʢʘʤʠ, ʛʝʢʩʘʭʣʦʨʦʬʝʥʦʤ ʽ ʽʥʰʠʤʠ ʨʝʯʦʚʠʥʘʤʠ [88].  

ʊʘʢʠʤ ʯʠʥʦʤ, ʜʣʷ ʧʽʜʛʦʪʦʚʢʠ ʧʦʚʽʪʨʷ ʜʣʷ ʚʠʨʦʱʫʚʘʥʥʷ ʧʦʩʽʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʪʘ 

ʚʠʨʦʙʥʠʯʦʛʦ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʬʽʣʴʪʨʠ ʛʨʫʙʦʾ ʦʯʠʩʪʢʠ ʪʘ 

ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʬʽʣʴʪʨʽʚ. ɯʥʜʠʚʽʜʫʘʣʴʥʽ ʬʽʣʴʪʨʠ ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʝʨʝʜ 

ʢʦʞʥʠʤ ʬʝʨʤʝʥʪʝʨʦʤ. ɻʦʣʦʚʥʽ ʬʽʣʴʪʨʠ ʟʘʧʦʚʥʶʶʪʴʩʷ ʥʘʙʠʚʥʠʤ ʚʦʣʦʢʥʦʤ ʽ 

ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʚ ʮʝʭʫ ʬʝʨʤʝʥʪʘʮʽʾ ʥʘ ʛʦʣʦʚʥʦʤʫ ʧʦʚʽʪʨʷʥʦʤʫ ʢʦʣʝʢʪʦʨʽ 

ʩʪʠʩʥʫʪʦʛʦ ʘʝʨʘʮʽʡʥʦʛʦ ʧʦʚʽʪʨʷ. ʅʘ ʮʠʭ ʬʽʣʴʪʨʘʭ ʚʠʜʘʣʷʻʪʴʩʷ ʙʣʠʟʴʢʦ 98 % 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ-ʢʦʥʪʘʤʽʥʘʥʪʽʚ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʞ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʬʽʣʴʪʨʽʚ, ʷʢʽ 

ʟʘʧʦʚʥʶʪʁʴʩʷ ʥʘʜʪʦʥʢʠʤʠ ʤʝʤʙʨʘʥʘʤʠ ʯʠ ʚʦʣʦʢʥʘʤʠ, ʜʘʻ ʟʤʦʛʫ ʦʪʨʠʤʘʪʠ ʧʦʚʽʪʨʷ 

ʟʽ ʩʪʫʧʝʥʝʤ ʦʯʠʩʪʢʠ 99,9999% 

ɺʽʜʧʨʘʮʴʦʚʘʥʝ ʧʦʚʽʪʨʷ ʯʝʨʝʟ ʢʦʣʝʢʪʦʨʠ ʧʦʜʘʻʪʴʩʷ ʥʘ ʘʥʘʣʦʛʽʯʥʽ ʛʦʣʦʚʥʽ 

ʬʽʣʴʪʨʠ ʜʣʷ ʦʯʠʱʝʥʥʷ ʪʘ ʟʥʝʰʢʦʜʞʝʥʥʷ. ʋ ʨʘʟʽ ʥʝʚʝʣʠʢʠʭ ʚʠʪʨʘʪ ʧʦʚʽʪʨʷ ʪʘʢʽ 

ʬʽʣʴʪʨʠ ʚʩʪʘʥʦʚʣʶʶʪʴ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘ ʬʝʨʤʝʥʪʝʨʽ. 

5.6.5. ʆʙˇʨʫʥʪʫʚʘʥʥʷ ʩʧʦʩʦʙʫ ʧʽʜʛʦʪʦʚʢʠ ʪʘ ʩʪʝʨʠʣʽʟʘʮʽʾ ʧʦʞʠʚʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ 

ɼʣʷ ʦʜʝʨʞʘʥʥʷ ʧʦʩʽʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ A. bisporus ʪʘ ʚʠʨʦʙʥʠʯʦʛʦ ʙʽʦʩʠʥʪʝʟʫ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʨʽʟʥʽ ʟʘ ʩʢʣʘʜʦʤ ʧʦʞʠʚʥʽ ʩʝʨʝʜʦʚʠʱʘ. ɼʣʷ ʦʜʝʨʞʘʥʥʷ ʧʦʩʽʚʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ A. bisporus ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʦʞʠʚʥʝ ʩʝʨʝʜʦʚʠʱʝ ʥʘʩʪʫʧʥʦʛʦ ʩʢʣʘʜʫ (ʛ/ʣ): 

ʉʝʨʝʜʦʚʠʱʝ ʢʘʨʪʦʧʣʷʥʦʾ ʜʝʢʩʪʨʦʟʠ ï 20; 

ɼʨʽʞʜʞʦʚʠʡ ʝʢʩʪʨʘʢʪ ï 10; 
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ʉʦʣʦʜʦʚʠʡ ʝʢʩʪʨʘʢʪ ï 5; 

ʉʦʻʚʠʡ ʧʝʧʪʦʥ ï 5. 

ɼʣʷ ʚʠʨʦʙʥʠʯʦʛʦ ʙʽʦʩʠʥʪʝʟʫ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʤʽʮʝʣʽʘʣʴʥʦʾ ʤʘʩʠ A. bisporus 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʦʞʠʚʥʝ ʩʝʨʝʜʦʚʠʱʝ ʥʘʩʪʫʧʥʦʛʦ ʩʢʣʘʜʫ (ʛ/ʣ): 

ɽʢʩʪʨʘʢʪ ʮʫʢʨʦʚʦʾ ʪʨʦʩʪʠʥʠ ï 40;  

ʅʽʪʨʠʪ ʥʘʪʨʽʶ ï 10; 

ɼʨʽʞʜʞʦʚʠʡ ʝʢʩʪʨʘʢʪ ï 5 [57].  

ʇʽʜʛʦʪʦʚʢʘ ʧʽʜʞʠʚʣʶʚʘʣʴʥʦʛʦ ʨʦʟʯʠʥʫ 

ʆʩʢʽʣʴʢʠ ʧʨʠ ʚʥʝʩʝʥʥʽ ʫ ʩʝʨʝʜʦʚʠʱʝ ʝʢʩʪʨʘʢʪʫ ʮʫʢʨʦʚʦʾ ʪʨʦʩʪʠʥʠ ʫ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʙʽʣʴʰʝ 30 ʛ/ʣ ʚʠʥʠʢʘʻ ʽʥʛʽʙʫʚʘʥʥʷ ʨʦʩʪʫ, ʪʦ ʯʘʩʪʠʥʫ ʩʫʙʩʪʨʘʪʫ ʧʦʜʘʶʪʴ 

ʫ ʚʠʛʣʷʜʽ ʧʽʜʞʠʚʣʶʚʘʣʴʥʦʛʦ ʨʦʟʯʠʥʫ. ʆʩʢʽʣʴʢʠ ʪʨʠʚʘʣʽʩʪʴ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʩʪʘʥʦʚʠʪʴ 

4 ʜʦʙʠ, ʪʦ ʧʽʜʞʠʚʣʶʚʘʣʴʥʠʡ ʨʦʟʯʠʥ ʚʚʦʜʠʪʴʩʷ ʢʦʞʥʽ 2 ʜʦʙʠ, ʢʦʣʠ ʢʦʥʮʝʥʪʨʘʮʽʷ 

ʛʣʶʢʦʟʠ, ʜʦ ʷʢʦʾ ʨʦʟʱʝʧʣʶʻʪʴʩʷ ʝʢʩʪʨʘʢʪ ʮʫʢʨʦʚʦʾ ʪʨʦʩʪʠʥʠ ʯʝʨʝʟ ʩʘʭʘʨʦʟʫ, 

ʩʪʘʥʦʚʠʪʴ 5 ʛ/ʣ. 

ʇʦʯʘʪʢʦʚʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʝʢʩʪʨʘʢʪʫ ʮʫʢʨʦʚʦʾ ʪʨʦʩʪʠʥʠ ʩʪʘʥʦʚʠʪʴ 20 ʛ/ʣ, ʪʦ 

ʜʨʦʙʥʠʤ ʧʽʜʞʠʚʣʝʥʥʷʤ ʥʝʦʙʭʽʜʥʦ ʚʥʝʩʪʠ 20 ʛ/ʣ ʝʢʩʪʨʘʢʪʫ ʮʫʢʨʦʚʦʾ ʪʨʦʩʪʠʥʠ. 

ʆʩʢʽʣʴʢʠ ʧʽʜʞʠʚʣʶʶʪʴ ʢʦʞʥʽ ʜʚʽ ʜʦʙʠ, ʪʦ ʧʽʜʞʠʚʣʝʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʣʠʰʝ 1 ʨʘʟ 

[57].  

ʇʽʜʛʦʪʦʚʢʘ ʧʽʥʦʛʘʩʥʠʢʘ. ʆʩʢʽʣʴʢʠ ʦʙʠʜʚʘ ʩʝʨʝʜʦʚʠʱʘ ʜʣʷ ʢʫʣʴʪʠʚʫʚʘʥʥʷ 

A. bisporus ʤʘʶʪʴ ʫ ʩʚʦʻʤʫ ʩʢʣʘʜʽ ʧʽʥʦʫʪʚʦʨʶʶʯʽ ʨʝʯʦʚʠʥʠ (ʩʦʣʦʜʦʚʠʡ ʝʢʩʪʨʘʢʪ, 

ʜʨʽʞʜʞʦʚʠʡ ʝʢʩʪʨʘʢʪ) ʪʘ ʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʚ ʧʨʦʮʝʩʽ ʢʫʣʴʪʠʚʫʚʘʥʥʷ A. bisporus 

ʫʪʚʦʨʶʻ ʧʽʥʦʫʪʚʦʨʶʶʯʽ ʙʽʣʢʠ, ʚ ʢʦʥʩʪʨʫʢʮʽʷʭ ʬʝʨʤʝʥʪʝʨʘ ʪʘ ʽʥʦʢʫʣʷʪʦʨʘ ʤʘʻ ʙʫʪʠ 

ʧʝʨʝʜʙʘʯʝʥʠʡ ʤʝʭʘʥʽʯʥʠʡ ʧʽʥʦʛʘʩʥʠʢ. ʂʨʽʤ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʭʘʥʽʯʥʦʛʦ ʧʽʥʦʛʘʩʥʠʢʘ, 

ʥʝʦʙʭʽʜʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽ ʭʽʤʽʯʥʦʛʦ ʧʽʥʦʛʘʩʥʠʢʘ. ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʯʘʩ ʥʝʜʦʩʪʘʪʥʴʦ 

ʚʠʚʯʝʥʠʡ ʚʧʣʠʚ ʩʠʥʪʝʪʠʯʥʠʭ ʧʽʥʦʛʘʩʥʠʢʽʚ ʥʘ ʨʽʩʪ ʚʠʱʠʭ ʙʘʟʠʜʽʦʤʽʮʝʪʽʚ, ʪʦʤʫ ʜʣʷ 

ʧʽʥʦʛʘʩʽʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʻʤʦ ʨʦʩʣʠʥʥʫ ʦʣʽʶ. ʅʘʡʙʽʣʴʰ ʦʧʪʠʤʘʣʴʥʠʤ ʚʘʨʽʘʥʪʦʤ ʻ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʣʠʚʢʦʚʦʾ ʦʣʽʾ, ʱʦ ʙʫʣʦ ʜʦʚʝʜʝʥʦ ʫ ʯʠʩʝʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ. 

ʇʝʨʝʚʘʛʘʤʠ ʾʾ ʚʠʢʦʨʠʩʪʘʥʥʷ ʻ ʪʝ ʱʦ ʚʦʥʘ ʥʝ ʧʨʠʛʥʽʯʫʻ ʨʽʩʪ ʢʫʣʴʪʫʨʠ ʧʨʠ 
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ʛʣʠʙʠʥʥʦʤʫ ʢʫʣʴʪʠʚʫʚʘʥʥʽ ʽ ʤʘʡʞʝ ʚʜʚʽʯʽ ʟʙʽʣʴʰʫʻ ʨʽʩʪ ʙʽʦʤʘʩʠ, ʟʘ ʨʘʭʫʥʦʢ ʚʧʣʠʚʫ 

ʦʣʝʘʪʽʚ ʪʘ ʧʘʣʴʤʽʪʘʪʽʚ. ɿʚʘʞʘʶʯʠ ʥʘ ʤʦʞʣʠʚʽʩʪʴ ʧʨʠʩʫʪʥʦʩʪʽ ʩʧʦʨ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ 

ʪʘ ʥʝʟʥʘʯʥʠʡ ʦʙôʻʤ, ʧʝʨʝʜ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʣʽʷ ʩʪʝʨʠʣʽʟʫʻʪʴʩʷ ʫ ʘʚʪʦʢʣʘʚʽ ʟʘ 

ʪʝʤʧʝʨʘʪʫʨʠ 112 0ʉ ʧʨʦʪʷʛʦʤ 30 ʭʚ.[89,90].  

ʇʽʜʛʦʪʦʚʢʘ ʪʠʪʨʫʚʘʣʴʥʠʭ ʨʦʟʯʠʥʽʚ. ʆʩʢʽʣʴʢʠ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʧʨʠ ʨʅ 6-6,5 ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʪʠʪʨʫʚʘʣʴʥʽ ʨʦʟʯʠʥʠ. ɼʣʷ ʪʠʪʨʫʚʘʥʥʷ 

ʧʦʞʠʚʥʠʭ ʩʝʨʝʜʦʚʠʱ ʧʨʠ ʢʫʣʴʪʠʚʫʚʘʥʥʽ A. bisporus ʤʦʞʣʠʚʝ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʨʦʟʯʠʥʽʚ ʬʦʩʬʦʨʥʦʾ ʪʘ ʩʦʣʷʥʦʾ ʢʠʩʣʦʪ ʪʘ ʛʽʜʨʦʢʩʠʜʫ ʥʘʪʨʽʶ. ɺʘʨʪʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ, 

ʷʢ ʧʨʘʚʠʣʦ, ʩʦʣʷʥʘ ʢʠʩʣʦʪʘ ʫ ʷʢʦʩʪʽ ʪʠʪʨʫʚʘʣʴʥʦʛʦ ʘʛʝʥʪʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʨʠ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʝʢʩʪʨʦʟʠ ʘʙʦ ʛʣʶʢʦʟʠ ʫ ʷʢʦʩʪʽ ʜʞʝʨʝʣʘ ʂʘʨʙʦʥʫ, ʦʩʢʽʣʴʢʠ ʫ 

ʧʦʞʠʚʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʦʤʫ ʫ ʜʘʥʽʡ ʨʦʙʦʪʽ ʝʢʩʪʨʘʢʪ ʮʫʢʨʦʚʦʾ 

ʪʨʦʩʪʠʥʠ ʤʦʞʥʘ ʧʨʠʧʫʩʪʠʪʠ ʱʦ ʫ ʪʘʢʦʤʫ ʚʠʧʘʜʢʫ ʜʣʷ ʪʠʪʨʫʚʘʥʥʷ ʢʨʘʱʝ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʨʦʟʯʠʥ ʬʦʩʬʦʨʥʦʾ ʢʠʩʣʦʪʠ. ʊʠʪʨʫʚʘʣʴʥʽ ʨʦʟʯʠʥʠ ʜʦʜʘʶʪʴ ʽʟ 

ʨʦʟʨʘʭʫʥʢʫ 1 ʤʣ ʥʘ 1 ʣ ʩʝʨʝʜʦʚʠʱʘ. ʇʨʦʪʝ ʟʚʘʞʘʶʯʠ ʥʘ ʪʝ ʱʦ ʟʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ 

ʪʠʪʨʫʚʘʣʴʥʠʭ ʨʦʟʯʠʥʽʚ ʩʪʘʥʦʚʠʪʴ ʧʦ 200 ʤʣ, ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʾʭ ʧʨʠʛʦʪʫʚʘʥʥʷ 

ʟʙʽʨʥʠʢ ʻ ʥʝʜʦʮʽʣʴʥʠʤ [57, 64, 65.].  

ʇʽʜʛʦʪʦʚʢʘ ʧʦʞʠʚʥʠʭ ʩʝʨʝʜʦʚʠʱ. ʅʘ ʧʝʨʰʦʤʫ ʝʪʘʧʽ ʜʣʷ ʚʠʨʦʱʫʚʘʥʥʷ 

ʧʦʩʽʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ A. bisporus ʚ ʢʦʣʙʘʭ ʧʦʪʨʽʙʥʦ 1,8 ʣ ʧʦʞʠʚʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ (ʜʠʚ. 

ʨʦʟʜʽʣ 1). ʊʦʤʫ ʦʙʠʨʘʻʤʦ ʘʚʪʦʢʣʘʚ ʥʘ 10 ʣ ʟ ʚʝʨʪʠʢʘʣʴʥʠʤ ʟʘʚʘʥʪʘʞʝʥʥʷʤ. ʆʩʢʽʣʴʢʠ 

ʫʩʽ ʨʝʯʦʚʠʥʠ ʩʪʝʨʠʣʽʟʫʶʪʴʩʷ ʟʘ ʦʜʥʘʢʦʚʠʭ ʫʤʦʚ, ʩʝʨʝʜʦʚʠʱʝ ʥʘ ʢʦʤʧʦʟʠʮʽʾ ʥʝ 

ʜʽʣʠʪʴʩʷ. ʉʪʝʨʠʣʽʟʘʮʽʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʨʦʪʷʛʦʤ 30 ʭʚʠʣʠʥ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 112 0ʉ.  

ʅʘ ʜʨʫʛʦʤʫ ʝʪʘʧʽ ʛʦʪʫʶʪʴ 17,8 ʣ ʧʦʞʠʚʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ʆʩʢʽʣʴʢʠ ʨʝʞʠʤ 

ʩʪʝʨʠʣʽʟʘʮʽʾ ʜʣʷ ʫʩʽʭ ʢʦʤʧʦʥʝʥʪʽʚ ʦʜʥʘʢʦʚʠʡ, ʧʦʞʠʚʥʝ ʩʝʨʝʜʦʚʠʱʝ ʩʪʝʨʠʣʽʟʫʻʪʴʩʷ ʫ 

ʽʥʦʢʫʣʷʪʦʨʽ ʧʨʦʪʷʛʦʤ 30 ʭʚʠʣʠʥ ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ 112 0ʉ. 

ɼʣʷ ʚʠʨʦʙʥʠʯʦʛʦ ʬʝʨʤʝʥʪʝʨʘ ʦʙôʻʤ ʩʝʨʝʜʦʚʠʱʘ ʩʪʘʥʦʚʠʪʴ 176,4 ʣ. ʆʩʢʽʣʴʢʠ 

ʜʣʷ ʥʽʪʨʘʪʫ ʥʘʪʨʽʶ ʨʝʞʠʤ ʩʪʝʨʠʣʽʟʘʮʽʾ ʩʪʘʥʦʚʠʪʴ 131 0ʉ ʧʨʦʪʷʛʦʤ 40 ʭʚʠʣʠʥ, ʡʦʛʦ 

ʩʪʝʨʠʣʽʟʘʮʽʷ ʧʨʦʚʦʜʠʪʴʩʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʫ ʚʠʨʦʙʥʠʯʦʤʫ ʬʝʨʤʝʥʪʝʨʽ. ɺʽʜʧʦʚʽʜʥʦ 
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ʝʢʩʪʨʘʢʪ ʮʫʢʨʦʚʦʾ ʪʨʦʩʪʠʥʠ ʪʘ ʜʨʽʞʜʞʦʚʠʡ ʝʢʩʪʨʘʢʪ ʩʪʝʨʠʣʽʟʫʶʪʴʩʷ ʫ ʟʙʽʨʥʠʢʫ 

ʧʨʦʪʷʛʦʤ 30 ʭʚʠʣʠʥ ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ 112 0ʉ ʫ ʚʠʛʣʷʜʽ 40 % ʨʦʟʯʠʥʫ. 

5.7. ʇʨʦʜʫʢʪʦʚʠʡ ʨʦʟʨʘʭʫʥʦʢ, ʤʘʪʝʨʽʘʣʴʥʠʡ ʙʘʣʘʥʩ ʥʘ ʦʜʠʥ ʮʠʢʣ ʚʠʨʦʙʥʠʯʦʛʦ 

ʙʽʦʩʠʥʪʝʟʫ, ʨʦʟʨʘʭʫʥʦʢ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ 

ɿʛʽʜʥʦ ʪʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʦʛʦ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʧʦʪʨʝʙʘ ʚ ʤ̔ ʮʝʣʽʘʣʴʥʽʡ ʤʘʩʽ 

Agaricus bisporus ʩʢʣʘʜʘʻ Gʥʜ =25,53 ʢʛ. ɿʘ ʫʤʦʚʘʤʠ ʟʘʤʦʚʥʠʢʘ ʮʶ ʢʽʣʴʢʽʩʪʴ 

ʧʦʩʽʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʧʦʪʨʽʙʥʦ ʚʠʨʦʙʠʪʠ ʟʘ ʊʨʜ = 81 ʜʥʽʚ. ɿʘ ʣʽʪʝʨʘʪʫʨʥʠʤʠ ʜʘʥʠʤʠ 

ʤʘʢʩʠʤʘʣʴʥʠʡ ʩʠʥʪʝʟ ʙʽʦʤʘʩʠ (Pʢʨ =15 ʛ/ʣ ʟʘ 96 ʛʦʜ) ʜʦʩʷʛʘʻʪʴʩʷ ʟʘ ʫʤʦʚ ʨʦʩʪʫ 

A. bisporus ʥʘ ʩʝʨʝʜʦʚʠʱʽ ʪʘʢʦʛʦ ʩʢʣʘʜʫ (ʛ/ʣ):  

ʝʢʩʪʨʘʢʪ ʮʫʢʨʦʚʦʾ ʪʨʦʩʪʠʥʠ ï ʉ1=20,0;  

ʥʘʪʨʽʶ ʥʽʪʨʠʪ ï ʉ2=10,0;  

ʜʨʽʞʜʞʦʚʠʡ ʝʢʩʪʨʘʢʪ ï ʉ3=5,0. 

ɺʩʴʦʛʦ ï CɆʬ=35,0 ʛ/ʣ.  

ʂʨʽʤ ʧʦʞʠʚʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʪʘʢʦʞ 

ʧʽʜʞʠʚʣʶʚʘʣʴʥʠʡ ʨʦʟʯʠʥ, ʷʢʠʡ ʧʨʝʜʩʪʘʚʣʝʥʠʡ 40% ʨʦʟʯʠʥʦʤ ʝʢʩʪʨʘʢʪʫ ʮʫʢʨʦʚʦʾ ʟ 

ʨʦʟʨʘʭʫʥʢʫ 20 ʛ/ʣ. 

ʇʦʩʽʚʥʠʡ ʤʘʪʝʨʽʘʣ A. bisporus ʚʠʨʦʱʫʶʪʴ ʥʘ ʧʦʞʠʚʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʪʘʢʦʛʦ 

ʩʢʣʘʜʫ (ʛ/ʣ):  

ʢʘʨʪʦʧʣʷʥʦ-ʜʝʢʩʪʨʦʟʥʝ ʩʝʨʝʜʦʚʠʱʝ ï ʉ1=20,0;  

ʜʨʽʞʜʞʦʚʠʡ ʝʢʩʪʨʘʢʪ ï ʉ2=10,0; 

ʩʦʣʦʜʦʚʠʡ ʝʢʩʪʨʘʢʪ ï ʉ3=5,0; 

ʩʦʻʚʠʡ ʧʝʧʪʦʥ ï ʉ4=5,0. 

ɺʩʴʦʛʦ ï CɆʧ = 40 ʛ/ʣ.  

ʆʩʢʽʣʴʢʠ ʮʽʣʴʦʚʠʤ ʧʨʦʜʫʢʪʦʤ ʻ ʚʦʣʦʛʘ ʙʽʦʤʘʩʘ, ʚʦʣʦʛʽʩʪʴ ʧʨʦʜʫʢʪʫ ʩʪʘʥʦʚʠʪʴ 

95 % (W=95%). ɼʣʷ ʧʦʜʘʣʴʰʠʭ ʨʦʟʨʘʭʫʥʢʽʚ ʧʨʠʡʤʘʻʤʦ ʥʘʩʪʫʧʥʽ ʧʦʯʘʪʢʦʚʽ ʜʘʥʽ: ʯʘʩ 

ʮʠʢʣʫ ʨʦʙʦʪʠ ʬʝʨʤʝʥʪʝʨʘ Tʮʬ = ʊʬ+ʊʧʦ = 96+8 = 104 ʛʦʜ, ʜʝ ʊʧʦ ï ʯʘʩ ʧʽʜʛʦʪʦʚʯʠʭ 

ʦʧʝʨʘʮʽʡ (ʜʠʚ. ʨʦʟʜʽʣ 1); ʢʦʝʬʽʮʽʻʥʪ ʟʘʧʘʩʫ (ʚʪʨʘʪʠ ʢʫʣʴʪʫʨʘʣʴʥʦʾ ʨʽʜʠʥʠ ʘʙʦ 

ʧʦʩʽʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʚʽʜ ʥʝʩʪʝʨʠʣʴʥʠʭ ʦʧʝʨʘʮʽʡ 1,1-1,5) K1 = 1,3 ʜʣʷ ʬʝʨʤʝʥʪʝʨʫ ʪʘ 
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K2=0,1 ʜʣʷ ʽʥʦʢʫʣʷʪʦʨʘ; ʢʦʝʬʽʮʽʻʥʪ ʟʘʧʦʚʥʝʥʥʷ ʬʝʨʤʝʥʪʝʨʘ, ʯʘʩʪʢʘ, (0,5 - 0,65) ; 

ʧʨʠʡʤʘʻʤʦ Kʟʬ=0,6; ʢʦʝʬʽʮʽʻʥʪ ʟʘʧʦʚʥʝʥʥʷ ʧʦʩʽʚʥʦʛʦ ʘʧʘʨʘʪʘ, ʯʘʩʪʢʘ Kʧʘ =0,6; 

ʢʦʝʬʽʮʽʻʥʪ ʟʘʧʦʚʥʝʥʥʷ ʢʦʣʙ, ʯʘʩʪʢʘ Kʢʦʣ =0,2; ʢʦʝʬʽʮʽʻʥʪ ʟʘʧʦʚʥʝʥʥʷ ʟʙʽʨʥʠʢʘ, 

ʯʘʩʪʢʘ (0,7-0,8) Kʟʙ =0,7.  

ʉʫʤʘʨʥʽ ʚʪʨʘʪʠ ʧʨʠ ʚʠʜʽʣʝʥʥʽ ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʫ (ʩʫʤʘ ʚʩʽʭ ʚʪʨʘʪ ʥʘ ʩʪʘʜʽʷʭ 

ʚʠʜʽʣʝʥʥʷ ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʫ), ʯʘʩʪʢʘ Eʩʚ =0,3; ʢʽʣʴʢʽʩʪʴ ʧʦʩʽʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʜʣʷ 

ʚʠʨʦʙʥʠʯʠʭ ʬʝʨʤʝʥʪʝʨʽʚ, ʯʘʩʪʢʘ (0,05-0,1) ʍʬ = 0,1; ʢʽʣʴʢʽʩʪʴ ʧʦʩʽʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ 

ʜʣʷ ʧʦʩʽʚʥʠʭ ʘʧʘʨʘʪʽʚ, ʯʘʩʪʢʘ (0,02-0,1) ʍʧʘ = 0,1; ʢʽʣʴʢʽʩʪʴ ʧʦʩʽʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʜʣʷ 

ʢʘʯʘʣʦʯʥʠʭ ʢʦʣʙ, ʯʘʩʪʢʘ (0,02-0,1) ʍʢʦʣ=0,1; ʚʪʨʘʪʠ ʢʫʣʴʪʫʨʘʣʴʥʦʾ ʨʽʜʠʥʠ ʧʨʠ 

ʙʽʦʩʠʥʪʝʟʽ, ʯʘʩʪʢʘ (0,1- 0,2) ɽʬ = 0,1; ʚʪʨʘʪʠ ʧʦʩʽʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʫ ʧʨʦʮʝʩʽ ʡʦʛʦ 

ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʚ ʧʦʩʽʚʥʠʭ ʘʧʘʨʘʪʘʭ, ʯʘʩʪʢʘ (0,1- 0,2) ɽʧʘ =0,1; ʚʪʨʘʪʠ ʧʦʩʽʚʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ ʫ ʧʨʦʮʝʩʽ ʡʦʛʦ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʚ ʢʦʣʙʘʭ, ʯʘʩʪʢʘ (0,01- 0,02) ɽʢʦʣ =0,01.  

5.7.1. ʈʦʟʨʘʭʫʥʦʢ ʚʠʨʦʙʥʠʯʠʭ ʮʠʢʣʽʚ 

I. ʈʦʟʨʘʭʫʥʦʢ ʢʽʣʴʢʦʩʪ̔ ʧʨʦʜʫʢʪʫ ʫʪʚʦʨʝʥʦʛʦ ʟʘ ʜʦʙʫ ʢʫʣʴʪʠʚʫʚʘʥʥʷ: 

Gʥʪʜ = Gʥʪ/ʊʨʜ = 25,53/81= 0,32 ʢʛ /ʜʦʙʫ 

II. ʂʽʣʴʢʽʩʪʴ ʧʨʦʜʫʢʪʫ ʟʘ ʮʠʢʣ: 

Gʮʢ = Gʧʜ Ŀʊʮʬ/24 = 0,32Ŀ104/24 = 1,37 ʢʛ/ʮʠʢʣ 

III.  ʈʦʟʨʘʭʫʥʦʢ ʦʙ'ʻʤʫ ʂʈ, ʷʢʠʡ ʟʣʠʚʘʻʪʴʩʷ ʟʘ ʦʜʠʥ ʮʠʢʣ ʧʨʠ ʚʨʘʭʫʚʘʥʥ ̔ʚʪʨʘʪ ʟʘ 

ʚʠʨʦʙʥʠʯʠʡ ʮʠʢʣ (ɽʩʚ):  

Vʢʨ = K1ĿGʮʢĿW/ ʈʢʨ(1-ɽʩʚ)= 1,3Ŀ1,37 Ŀ0,95/15 (1-0,3) = 0,16 ʤ3 

IV. ʂʽʣʴʢʽʩʪʴ ʬʝʨʤʝʥʪʘʮʽʡ (ʮʠʢʣʽʚ) ʥʘ ʨʽʢ: 

Nʮʢ = Gʥʪ/ Gʮʢ = 25,53/1,37 = 18,69. 

ʆʢʨʫʛʣʶʻʤʦ ʢʽʣʴʢʽʩʪʴ ʮʠʢʣʽʚ ʜʦ ʮʽʣʦʛʦ Nʮʢ = 19. 

5.7.2. ʈʦʟʨʘʭʫʥʦʢ ʦʙ'ʻʤʽʚ ʧʦʞʠʚʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʧʦʩʽʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʜʣʷ 

ʚʠʨʦʙʥʠʯʦʛʦ ʙʽʦʩʠʥʪʝʟʫ 

1.1. ʆʙ'ʻʤ ʛʦʪʦʚʦʛʦ ʧʦʞʠʚʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʟ ʚʨʘʭʫʚʘʥʥʷʤ ʚʥʝʩʝʥʥʷ 

ʧʽʜʞʠʚʣʶʚʘʣʴʥʦʛʦ ʨʦʟʯʠʥʫ ʫ ʢʽʣʴʢʦʩʪʽ ʥʝʦʙʭʽʜʥʽʡ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ 40 % 
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ʢʦʥʮʝʥʪʨʘʮʽʾ ʧʨʠ ʢʦʥʮʝʥʪʨʘʮʽʾ 20 ʛ/ʣ ʪʘ ʧʦʩʽʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʫ ʚʠʨʦʙʥʠʯʦʤʫ 

ʬʝʨʤʝʥʪʝʨʽ ʧʨʠ ʚʨʘʭʫʚʘʥʥʽ ʚʪʨʘʪ ʧʨʠ ʙʽʦʩʠʥʪʝʟʽ (ʯʘʩʪʢʘ ɽʬ = 0,13) ʩʢʣʘʜʝ:   

Vʬ=Vʢʨ/(1-ɽʬ)= 160/(1-0,1) = 184 ʣ. 

1.2. ʋ ʚʠʨʦʙʥʠʯʦʤʫ ʬʝʨʤʝʥʪʝʨʽ ʦʙ'ʻʤ ʧʦʞʠʚʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʩʪʘʥʦʚʠʪʠʤʝ: 

Vʧʩʬ=Vʬ /(1+ʍʬ)= 184/(1+0,1) = 167,3 ʣ. 

1.3. ɺʠʪʨʘʪʠ ʧʦʩʽʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʥʘ ʽʥʦʢʫʣʷʮʽʶ ʚʠʨʦʙʥʠʯʦʛʦ ʬʝʨʤʝʥʪʝʨʘ:  

Vʧʤʬ=Vʬ - Vʧʩʬ = 184 - 167,3 =16,7 ʣ 

1.4. ʈʦʟʨʘʭʫʥʦʢ ʢʽʣʴʢʦʩʪʽ ʢʦʤʧʦʥʝʥʪʽʚ ʧʦʞʠʚʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʪʘ 

ʧʽʜʞʠʚʣʶʚʘʣʴʥʦʛʦ ʨʦʟʯʠʥʫ ʚʠʨʦʙʥʠʯʦʛʦ ʬʝʨʤʝʥʪʝʨʘ. 

1.4.1. ɼʨʦʙʥʠʤ ʚʥʝʩʝʥʥʷʤ ʥʝʦʙʭʽʜʥʦ ʚʥʝʩʪʠ ʝʢʩʪʨʘʢʪ ʮʫʢʨʦʚʦʾ ʪʨʦʩʪʠʥʠ ʫ 

ʢʦʥʮʝʥʪʨʘʮʽʾ 20 ʛ/ʣ. ʅʘ ʚʠʟʥʘʯʝʥʠʡ ʦʙôʻʤ ʩʝʨʝʜʦʚʠʱʘ ʥʝʦʙʭʽʜʥʦ ʚʥʝʩʪʠ: 

Gʝ =VʧʩʬĿCɆʬ = 167,3 Ŀ 0,02 = 3,3 ʢʛ 

ɼʣʷ ʧʨʠʛʦʪʫʚʘʥʥʷ 40 % ʨʦʟʯʠʥʫ ʥʝʦʙʭʽʜʥʦ 8 ʣ ʚʦʜʠ. ʆʙôʻʤ ʧʽʜʞʠʚʣʶʚʘʣʴʥʦʛʦ 

ʨʦʟʯʠʥʫ 11,3 ʣ. ʂʽʣʴʢʽʩʪʴ ʢʦʥʜʝʥʩʘʪʫ ʫʪʚʦʨʝʥʘ ʧʽʜ ʯʘʩ ʩʪʝʨʠʣʽʟʘʮʽʾ ʩʪʘʥʦʚʠʪʠʤʝ:  

Vʬʢ=VʧʩʬĿʂʢʦʥ = 11Ŀ0,1 = 1,1 ʣ. 

ʉʫʤʘʨʥʠʡ ʦʙôʻʤ ʧʽʜʞʠʚʣʶʚʘʣʴʥʦʛʦ ʨʦʟʯʠʥʫ ʩʪʘʥʦʚʠʪʴ 12,4 ʣ. 

1.4.2. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʩʢʣʘʜʫ ʧʦʞʠʚʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʜʣʷ ʚʠʨʦʙʥʠʯʦʛʦ 

ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʪʘ ʚʨʘʭʦʚʫʶʯʠ ʚʥʝʩʝʥʥʷ ʧʽʜʞʠʚʣʶʚʘʣʴʥʦʛʦ ʨʦʟʯʠʥʫ, ʟʘʛʘʣʴʥʽ 

ʚʠʪʨʘʪʠ ʢʦʤʧʦʥʝʥʪʽʚ ʜʣʷ ʧʨʠʛʦʪʫʚʘʥʥʷ ʚʠʟʥʘʯʝʥʦʛʦ ʦʙôʻʤʫ ʧʦʞʠʚʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

Vʧʩʬ ʩʢʣʘʜʫʪʴ:   

Gʬ=VʧʩʬĿCɆʬ = (167,3-12,4) Ŀ 35 = 5,4 ʢʛ, ʚ ʪʦʤʫ ʯʠʩʣʽ: 

ɽʢʩʪʨʘʢʪ ʮʫʢʨʦʚʦʾ ʪʨʦʩʪʠʥʠ G1=Gʬ Ŀʉ1/ CɆʬ = 5,4Ŀ20/35 = 3,1 

ʅʽʪʨʠʪ ʥʘʪʨʽʶ G2=Gʬ Ŀʉ2/ CɆʬ = 5,4Ŀ10/35 = 1,5 

ɼʨʽʞʜʞʦʚʠʡ ʝʢʩʪʨʘʢʪ G3=Gʬ Ŀʉ3/ CɆʬ = 5,4Ŀ5/35 = 0,8. 

1.4.3. ɼʣʷ ʧʨʠʛʦʪʫʚʘʥʥʷ ʧʦʞʠʚʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʥʝʦʙʭʽʜʥʦʛʦ ʜʣʷ ʚʠʨʦʙʥʠʯʦʛʦ 

ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʥʝʦʙʭʽʜʥʦ ʚʩʪʘʥʦʚʠʪʠ ʢʽʣʴʢʽʩʪʴ ʚʦʜʠ ʜʣʷ ʨʦʟʯʠʥʝʥʥʷ ʢʦʤʧʦʥʝʥʪʽʚ.  

ʂʽʣʴʢʽʩʪʴ ʥʝʦʙʭʽʜʥʦʾ ʚʦʜʠ ʚʠʟʥʘʯʘʶʪʴ ʟʘ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ:  

Vʚʬ=Vʧʩʬ-Gʬ-Vʬʢ, 
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ʜʝ Vʬʢ=VʧʩʬĿʂʢʦʥ - ʨʦʟʙʘʚʣʝʥʥʷ ʚʠʨʦʙʥʠʯʦʛʦ ʧʦʞʠʚʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

ʢʦʥʜʝʥʩʘʪʦʤ ʧʘʨʠ ʧʨʠ ʡʦʛʦ ʩʪʝʨʠʣʽʟʘʮʽʾ, ʂʢʦʥ ï ʯʘʩʪʢʘ ʢʦʥʜʝʥʩʘʪʫ ʫ ʟʘʛʘʣʴʥʽʡ 

ʢʽʣʴʢʦʩʪʽ ʚʦʜʠ, ʱʦ ʡʜʝ ʥʘ ʧʨʠʛʦʪʫʚʘʥʥʷ ʧʦʞʠʚʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ.  

ʇʨʠ ʦʙôʻʤ ̔ʧʦʞʠʚʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʫ ʬʝʨʤʝʥʪʝʨʽ Vʧʩʬ=153,6 ʣ, ʜʦʮʽʣʴʥʠʤ ʻ 

ʧʨʦʚʝʜʝʥʥʷ ʩʪʝʨʠʣʽʟʘʮʽʾ ʢʦʤʧʦʟʠʮʽʡ ɸ ʡ ɹ ʫ ʨʝʘʢʪʦʨʽ-ʟʤʽʰʫʚʘʯʽ ʪʘ ʬʝʨʤʝʥʪʝʨʽ 

ʚʽʜʧʦʚʽʜʥʦ. ʊʦʜʽ ʢʽʣʴʢʽʩʪʴ ʢʦʥʜʝʥʩʘʪʫ ʩʪʘʥʦʚʠʪʠʤʝ:  

Vʬʢ=VʧʩʬĿʂʢʦʥ=154,9Ŀ0,1=15,4 ʣ. 

ɼʣʷ ʨʦʟʯʠʥʝʥʥʷ ʜʦ ʥʝʦʙʭʽʜʥʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʥʘʩʪʫʧʥʘ 

ʢʽʣʴʢʽʩʪʴ ʚʦʜʠ:  

Vʚʬ=Vʧʩʬ-Gʬ-Vʬʢ=154,9ï5,4ï15,4=134,1 ʣ 

ɼʣʷ ʩʧʨʦʱʝʥʥʷ ʨʦʟʨʘʭʫʥʢʽʚ ʧʨʠʡʤʘʻʤʦ, ʱʦ ʛʫʩʪʠʥʘ ʢʦʤʧʦʥʝʥʪʽʚ ʧʨʠʙʣʠʟʥʦ 

ʨʽʚʥʘ ʛʫʩʪʠʥʽ ʚʦʜʠ, ʪʦʙʪʦ 1 ʣ=1 ʢʛ. 

ɼʣʷ ʬʦʨʤʫʚʘʥʥʷ ʢʦʤʧʦʟʠʮʽʡ ʧʨʦʚʦʜʠʤʦ ʨʦʟʨʘʭʫʥʦʢ ʢʽʣʴʢʦʩʪ̔ ʚʦʜʠ ʜʣʷ 

ʨʦʟʯʠʥʝʥʥʷ ʢʦʤʧʦʥʝʥʪʽʚ. ɽʢʩʪʨʘʢʪ ʮʫʢʨʦʚʦʾ ʪʨʦʩʪʠʥʠ ʥʝʦʙʭʽʜʥʦ ʛʦʪʫʚʘʪʠ ʫ ʚʠʛʣʷʜʽ 

40 % ʨʦʟʯʠʥʫ, ʱʦʙ ʫʥʠʢʥʫʪʠ ʧʦʪʨʘʧʣʷʥʥʷ ʩʪʦʨʦʥʥʴʦʾ ʤʽʢʨʦʙʽʦʪʠ. ʊʦʤʫ ʜʣʷ 

ʨʦʟʯʠʥʝʥʥʷ 3,1 ʢʛ ʝʢʩʪʨʘʢʪʫ ʮʫʢʨʦʚʦʾ ʪʨʦʩʪʠʥʠ ʥʝʦʙʭʽʜʥʦ 8,1 ʣ ʚʦʜʠ. ʅʘ 5 ʛ 

ʜʨʽʞʜʞʦʚʦʛʦ ʝʢʩʪʨʘʢʪʫ ʥʝʦʙʭʽʜʥʦ 100 ʤʣ ʚʦʜʠ ʟʚʘʞʘʶʯʠ ʥʘ ʧʦʛʘʥʫ ʨʦʟʯʠʥʥʽʩʪʴ 

ʜʘʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ. ʆʩʢʽʣʴʢʠ ʜʣʷ ʧʨʠʛʦʪʫʚʘʥʥʷ ʧʦʞʠʚʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʷʢʝ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʨʠ ʚʠʨʦʙʥʠʯʦʤʫ ʙʽʦʩʠʥʪʝʟʽ ʥʝʦʙʭʽʜʥʦ 800 ʛ ʜʨʽʞʜʞʦʚʦʛʦ 

ʝʢʩʪʨʘʢʪʫ, ʜʣʷ ʡʦʛʦ ʨʦʟʯʠʥʝʥʥʷ ʥʝʦʙʭʽʜʥʦ 17 ʣ ʚʦʜʠ. ɺʽʜʧʦʚʽʜʥʦ ʨʝʰʪʘ ʚʦʜʠ, ʪʦʙʪʦ 

109 ʣ, ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʨʦʟʯʠʥʝʥʥʷ ʥʽʪʨʠʪʫ ʥʘʪʨʽʶ. 

ʈʦʟʨʘʭʫʥʦʢ ʢʦʥʜʝʥʩʘʪʫ ʧʦʢʦʤʧʦʥʝʥʪʥʦ: 

ɽʢʩʪʨʘʢʪ ʮʫʢʨʦʚʦʾ ʪʨʦʩʪʠʥʠ V1ʢ = Vʬʢ (ʉ1/ CɆʬ) = 15,4(20/35)= 8,8 

ʅʽʪʨʠʪ ʥʘʪʨʽʶ V2ʢ = Vʬʢ (ʉ2/ CɆʬ) = 15,4(10/35) = 4,4 

ɼʨʽʞʜʞʦʚʠʡ ʝʢʩʪʨʘʢʪ V3ʢ = Vʬʢ (ʉ3/ CɆʬ) = 15,4(5/35) = 2,2 

1.4.3.1 ʌʦʨʤʫʚʘʥʥʷ ʢʦʤʧʦʟʠʮʽʡ ɸ, ɹ 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʨʝʞʠʤʽʚ ʩʪʝʨʠʣʽʟʘʮʽʾ ʢʦʤʧʦʥʝʥʪʽʚ ʧʦʞʠʚʥʝ ʩʝʨʝʜʦʚʠʱʝ ʜʣʷ 

ʚʠʨʦʙʥʠʯʦʛʦ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʜʽʣʠʪʴʩʷ ʥʘ ʢʦʤʧʦʟʠʮʽʾ ʥʘʚʝʜʝʥʽ ʫ ʪʘʙʣ. 5.7.2.  

ʊʘʙʣʠʮʷ 5.7.2 
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ʂʦʤʧʦʟʠʮʽʾ ʜʣʷ ʩʪʝʨʠʣʽʟʘʮʽʾ ʧʦʞʠʚʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

ʂʦʤʧʦʥʝʥʪ 

ʧʦʞʠʚʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ 

ɺʤʽʩʪ, 

ʛ/ʣ 

ʂʽʣʴʢʽʩʪʴ ʜʣʷ 

ʧʨʠʛʦʪʫʚʘʥʥʷ 153,6 

ʣ ʩʝʨʝʜʦʚʠʱʘ, ʢʛ 

(ʣ) 

ʂʦʤʧʦʟʠʮʽʷ ʆʙôʻʤ 

ʢʦʤʧʦʟʠʮʽʾ, 

V, ʣ 

ɽʢʩʪʨʘʢʪ ʮʫʢʨʦʚʦʾ 

ʪʨʦʩʪʠʥʠ 

20 3,1 

ɸ 40,7 
ɼʨʞ̔ʜʞʦʚʠʡ 

ʝʢʩʪʨʘʢʪ 

5 0,8 

ɺʦʜʘ  25,1 

ʂʦʥʜʝʥʩʘʪ  11 

ʅʽʪʨʠʪ ʥʘʪʨʽʶ 10 1,5 

ɹ 112,9 ɺʦʜʘ  109 

ʂʦʥʜʝʥʩʘʪ  4,4 

ʈʘʟʦʤ:  154,9  154,9 

2.1. ɿ ʚʨʘʭʫʚʘʥʥʷʤ ʚʪʨʘʪ ʧʨʠ ʙʽʦʩʠʥʪʝʟʽ (ʯʘʩʪʢʘ, ɽʬ = 0,1) ʢʽʣʴʢʽʩʪʴ ʧʦʞʠʚʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʽʥʦʢʫʣʷʪʫ ʚ ʽʥʦʢʫʣʷʪʦʨʽ ʩʪʘʥʦʚʠʪʴ:  

Vʬ=Vʢʨ/(1-ɽʬ)=16,7/(1-0,1)=18,6 ʣ. 

2.2. ʆʙ'ʻʤ ʛʦʪʦʚʦʛʦ ʧʦʞʠʚʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʜʣʷ ʽʥʦʢʫʣʷʪʦʨʘ ʩʪʘʥʦʚʠʪʴ, ʣ:  

Vʧʩʬ=Vʬ/(1+ʍʬ)=18,6/(1+0,1)=16,9 ʣ , 

2.3. ɺʠʪʨʘʪʠ ʧʦʩʽʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʥʘ ʽʥʦʢʫʣʷʮʽʶ ʽʥʦʢʫʣʷʪʦʨʘ:  

Vʧʤʬ=Vʬ-Vʧʩʬ=18,6-16,9=1,7 ʣ 

2.4. ʈʦʟʨʘʭʫʥʦʢ ʢʽʣʴʢʦʩʪʽ ʢʦʤʧʦʥʝʥʪʽʚ ʧʦʞʠʚʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʽʥʦʢʫʣʷʪʦʨʘ  

2.4.1. ɿʛʽʜʥʦ ʟʽ ʩʢʣʘʜʦʤ ʧʦʞʠʚʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʟʘʛʘʣʴʥʽ ʚʠʪʨʘʪʠ ʢʦʤʧʦʥʝʥʪʽʚ 

ʥʘ ʧʨʠʛʦʪʫʚʘʥʥʷ 16,9 ʣ ʧʦʞʠʚʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ Vʧʩʬ ʩʢʣʘʜʫʪʴ:  

Gʬ=VʧʩʬĿCɆʬ=16,9Ŀ40=676 ʛ, ʚ ʪʦʤʫ ʯʠʩʣʽ: 

ʂʘʨʪʦʧʣʷʥʦ-ʜʝʢʩʪʨʦʟʥʝ ʩʝʨʝʜʦʚʠʱʝ G1ʧ=GʬĿʉ1ʧ/CɆʬ=676Ŀ20/40=338.  

ɼʨʽʞʜʞʦʚʠʡ ʝʢʩʪʨʘʢʪ G3ʧ=GʬĿʉ3ʧ/CɆʬ=676Ŀ10/40=169. 

ʉʦʣʦʜʦʚʠʡ ʝʢʩʪʨʘʢʪ G2ʧ=Gʬ ʉ2ʧ/CɆʬ=676Ŀ5/40=84. 

ʉʦʻʚʠʡ ʧʝʧʪʦʥ G4ʧ=Gʬ ʉ4ʧ/ CɆʬ=676Ŀ5/40=85. 

2.4.2. ʈʦʟʨʘʭʫʥʦʢ ʢʽʣʴʢʦʩʪʽ ʚʦʜʠ ʜʣʷ ʧʨʠʛʦʪʫʚʘʥʥʷ ʧʦʞʠʚʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʜʣʷ 

ʽʥʦʢʫʣʷʪʦʨʘ  
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ʇʨʠ ʩʪʝʨʠʣʽʟʘʮʽʾ ʩʝʨʝʜʦʚʠʱʘ ʫ ʽʥʦʢʫʣʷʪʦʨʽ ʢʽʣʴʢʽʩʪʴ ʢʦʥʜʝʥʩʘʪʫ ʙʫʜʝ:  

Vʬʢ=VʧʩʬĿʂʢʦʥ=16,9Ŀ0,1=1,69 ʣ. 

ɼʣʷ ʨʦʟʯʠʥʝʥʥʷ ʢʦʤʧʦʥʝʥʪʽʚ ʥʝʦʙʭʽʜʥʘ ʢʽʣʴʢʽʩʪʴ ʚʦʜʠ ʩʪʘʥʦʚʠʪʴ:  

Vʚʬ=Vʧʩʬ-Gʬ-Vʬʢ=16,9ï0,676ï1,69=14,534 ʣ. 

ʆʩʢʽʣʴʢʠ ʚʩʽ ʢʦʤʧʦʥʝʥʪʠ ʧʦʞʠʚʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʩʪʝʨʠʣʽʟʫʶʪʴʩʷ ʧʨʠ 112 0ʉ 

ʨʦʟʜʽʣʝʥʥʷ ʥʘ ʢʦʤʧʦʟʠʮʽʾ ʥʝ ʟʜʽʡʩʥʶʻʪʴʩʷ. 

3.1. ʂʽʣʴʢʽʩʪʴ ʧʦʞʠʚʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʧʦʩʽʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʚ ʢʦʣʙʘʭ 

ʩʪʘʥʦʚʠʪʴ 1,6 ʣ. 

3.2. ʆʙ'ʻʤ ʛʦʪʦʚʦʛʦ ʧʦʞʠʚʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʫ ʢʦʣʙʘʭ, ʣ  

Vʧʩʬ=Vʬ/(1+ʍʬ)=1,7/(1+0,1)=1,5ʣ , 

3.3. ɺʠʪʨʘʪʠ ʧʦʩʽʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʥʘ ʟʘʩʽʚ ʢʦʣʙ  

Vʧʤʬ=Vʬ-Vʧʩʬ=1,7-1,5=0,2 ʣ 

3.4. ʈʦʟʨʘʭʫʥʦʢ ʢʽʣʴʢʦʩʪʽ ʢʦʤʧʦʥʝʥʪʽʚ ʧʦʞʠʚʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚ ʢʦʣʙʘʭ 

3.4.1. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʩʢʣʘʜʫ ʧʦʞʠʚʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʟʘʛʘʣʴʥʽ ʚʠʪʨʘʪʠ 

ʢʦʤʧʦʥʝʥʪʽʚ ʥʘ ʚʠʟʥʘʯʝʥʠʡ ʦʙôʻʤ ʧʦʞʠʚʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ Vʧʩʬ ʩʢʣʘʜʫʪʴ:   

Gʬ=VʧʩʬĿCɆʬ=1,5Ŀ40=60 ʛ, ʚ ʪʦʤʫ ʯʠʩʣʽ: 

ʂʘʨʪʦʧʣʷʥʦ-ʜʝʢʩʪʨʦʟʥʝ ʩʝʨʝʜʦʚʠʱʝ G1ʧ=Gʬ ʉ1ʧ/CɆʬ=60Ŀ20/40=30.  

ɼʨʽʞʜʞʦʚʠʡ ʝʢʩʪʨʘʢʪ G3ʧ=Gʬ ʉ3ʧ/CɆʬ=60Ŀ10/40=15. 

ʉʦʣʦʜʦʚʠʡ ʝʢʩʪʨʘʢʪ G2ʧ=Gʬ ʉ2ʧ/CɆʬ=60Ŀ5/40=7,5. 

ʉʦʻʚʠʡ ʧʝʧʪʦʥ G4ʧ=Gʬ ʉ4ʧ/CɆʬ=60Ŀ5/40=7,5. 

3.4.2. ʈʦʟʨʘʭʫʥʦʢ ʢʽʣʴʢʦʩʪʽ ʚʦʜʠ ʜʣʷ ʧʨʠʛʦʪʫʚʘʥʥʷ ʧʦʞʠʚʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʜʣʷ 

ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʫ ʢʦʣʙʘʭ. ʂʽʣʴʢʽʩʪʴ ʚʦʜʠ ʥʝʦʙʭʽʜʥʦʾ ʜʣʷ ʨʦʟʚʝʜʝʥʥʷ ʜʦ ʥʝʦʙʭʽʜʥʦʾ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʢʦʤʧʦʥʝʥʪ̔ ʚ ʩʝʨʝʜʦʚʠʱʘ ʩʪʘʥʦʚʠʪʴ: 

Vʚʬ=Vʧʩʬ-Gʬ-Vʬʢ=1500ï60=1440 ʤʣ. 

ʆʩʢʽʣʴʢʠ ʚʩʽ ʢʦʤʧʦʥʝʥʪʠ ʧʦʞʠʚʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʩʪʝʨʠʣʽʟʫʶʪʴʩʷ ʧʨʠ 112 0ʉ 

ʨʦʟʜʽʣʝʥʥʷ ʥʘ ʢʦʤʧʦʟʠʮʽʾ ʥʝ ʟʜʽʡʩʥʶʻʪʴʩʷ. 
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5.7.3. ʈʦʟʨʘʭʫʥʦʢ ʤʘʪʝʨʽʘʣʴʥʦʛʦ ʙʘʣʘʥʩʫ 

ʊʘʙʣʠʮʷ 5.7.3 

ʄʘʪʝʨʽʘʣʴʥʠʡ ʙʘʣʘʥʩ ʥʘ ʦʜʠʥ ʮʠʢʣ ʚʠʨʦʙʥʠʯʦʛʦ ʙʽʦʩʠʥʪʝʟʫ 

 ̄

ɺʠʢʦʨʠʩʪʘʥʦ ʆʪʨʠʤʘʥʦ 

ʅʘʟʚʘ ʩʠʨʦʚʠʥʠ ʽ 

ʥʘʧʽʚʧʨʦʜʫʢʪʫ 

ʂʽʣʴʢʽʩʪʴ, 

ʢʛ, ʣ 

ʅʘʟʚʘ ʢʽʥʮʝʚʦʛʦ 

ʧʨʦʜʫʢʪʫ, ʚʽʜʭʦʜʽʚ 

ʪʘ ʚʪʨʘʪ 

ʂʽʣʴʢʽʩʪʴ, ʢʛ, 

ʣ 

1 
ʇʈʀɻʆʊʋɺɸʅʅʗ ʇʆɾʀɺʅʆɻʆ ʉɽʈɽɼʆɺʀʑɸ ɼʃʗ 

ɺʀʈʆʑʋɺɸʅʅʗ ɯʅʆʂʋʃʗʊʋ ɺ ʂʆʃɹɸʍ ʅɸ ʂɸʏɸʃʂɸʍ 

1.1 ʂʘʨʪʦʧʣʷʥʦ-

ʜʝʢʩʪʨʦʟʥʝ 

ʩʝʨʝʜʦʚʠʱʝ 

0,03 ʅʝʩʪʝʨʠʣʴʥʝ ʇʉ 1,5 

1.2 ɼʨʽʞʜʞʦʚʠʡ ʝʢʩʪʨʘʢʪ 0,015   

1.3 ʉʦʣʦʜʦʚʠʡ ʝʢʩʪʨʘʢʪ 0,0075   

1.4 ʉʦʻʚʠʡ ʝʢʩʪʨʘʢʪ 0,0075   

1.5 ɺʦʜʘ 1,44   

 ɺʩʴʦʛʦ: 1,5 ɺʩʴʦʛʦ: 1,5 

2 ʉʊɽʈʀʃɯɿɸʎɯʗ ʇʆɾʀɺʅʆɻʆ ʉɽʈɽɼʆɺʀʑɸ ɺ ɸɺʊʆʂʃɸɺɯ 

2.1 ʅʝʩʪʝʨʠʣʴʥʝ ʇʉ 1,5 ʉʪʝʨʠʣʴʥʝ ʇʉ 1,5 

 ɺʩʴʦʛʦ: 1,5 ɺʩʴʦʛʦ: 1,5 

3. ɺʀʈʆʑʋɺɸʅʅʗ ʇʆʉɯɺʅʆɻʆ ʄɸʊɽʈɯɸʃʋɺ ʂʆʃɹɸʍ ʅɸ ʂɸʏɸʃʎɯ 

3.1 ʉʪʝʨʠʣʴʥʝ ʇʉ 1,5 ʇʦʩʽʚʥʠʡ ʤʘʪʝʨʽʘʣ 1,7 

3.2 ʇʦʩʽʚʥʠʡ ʤʘʪʝʨʽʘʣ ʟ 

ʯʘʰʢʠ 

0,2   

3.3 ɺʪʨʘʪʠ (ʯʘʩʪʢʘ) 0,01  0,01 

 ɺʩʴʦʛʦ: 1,7 ɺʩʴʦʛʦ: 1,7 

4 ʇʈʀɻʆʊʋɺɸʅʅʗ ʇʆɾʀɺʅʆɻʆ ʉɽʈɽɼʆɺʀʑɸ ɼʃʗ ɯʅʆʂʋʃʗʊʆʈɸ 

ʆɹôɭʄʆʄ 30 ʃ 

4.1 ʂʘʨʪʦʧʣʷʥʦ-

ʜʝʢʩʪʨʦʟʥʝ 

ʩʝʨʝʜʦʚʠʱʝ 

0,338 ʅʝʩʪʝʨʠʣʴʥʝ ʇʉ 15,21 

4.2 ɼʨʽʞʜʞʦʚʠʡ ʝʢʩʪʨʘʢʪ 0,169   

4.3 ʉʦʣʦʜʦʚʠʡ ʝʢʩʪʨʘʢʪ 0,084   

4.4 ʉʦʻʚʠʡ ʝʢʩʪʨʘʢʪ 0,085   

4.5 ɺʦʜʘ 14,534   

 ɺʩʴʦʛʦ: 15,21 ɺʩʴʦʛʦ: 15,21 

5 ʉʊɽʈʀʃɯɿɸʎɯʗ ʇʆɾʀɺʅʆɻʆ ʉɽʈɽɼʆɺʀʑɸ ɼʃʗ ɯʅʆʂʋʃʗʊʆʈɸ 

ʆɹôɭʄʆʄ 3ʆ ʃ 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣ. 5.7.3 

5.1 ʅʝʩʪʝʨʠʣʴʥʝ ʇʉ 15,21 ʉʪʝʨʠʣʴʥʝ ʇʉ 16,9 

5.2 ʂʦʥʜʝʥʩʘʪ 1,69 (ʚʪʨʘʪ ʥʝʤʘʻ)  

 ɺʩʴʦʛʦ: 16,9 ɺʩʴʦʛʦ: 16,9 

6 ɺʀʈʆʑʋɺɸʅʅʗ ʇʆʉɯɺʅʆɻʆ ʄɸʊɽʈɯɸʃʋ ɺ ɯʅʆʂʋʃʗʊʆʈɯ 

ʆɹôɭʄʆʄ 30 ʃ 

6.1 ʉʪʝʨʠʣʴʥʝ ʇʉ 16,9 ʇʦʩʽʚʥʠʡ ʤʘʪʝʨʽʘʣ 16,7 

6.2 ʇʦʩʽʚʥʠʡ ʤʘʪʝʨʽʘʣ ʟ 

ʢʦʣʙ ʥʘ ʢʘʯʘʣʢʘʭ 

1,7   

6.3 ɺʪʨʘʪʠ (ʯʘʩʪʢʘ) 0,1 ɺʪʨʘʪʠ (ʢʽʣʴʢʽʩʪʴ) 1,9 

 ɺʩʴʦʛʦ: 18,6 ɺʩʴʦʛʦ: 18,6 

7 ʇʈʀɻʆʊʋɺɸʅʅʗ ʇʆɾʀɺʅʆɻʆ ʉɽʈɽɼʆɺʀʑɸ ɼʃʗ ʌɽʈʄɽʅʊɽʈɸ 

ʆɹôɭʄʆʄ 300 ʃ 

7.1 ɽʢʩʪʨʘʢʪ ʮʫʢʨʦʚʦʾ 

ʪʨʦʩʪʠʥʠ 

3,1 ʅʝʩʪʝʨʠʣʴʥʝ ʇʉ 139,5 

7.2 ɼʨʽʞʜʞʦʚʠʡ ʝʢʩʪʨʘʢʪ 0,8   

7.3. ʅʘʪʨʽʶ ʥʽʪʨʠʪ 1,5   

7.4. ɺʦʜʘ 134,1   

 ɺʩʴʦʛʦ: 139,5 ɺʩʴʦʛʦ: 139,5 

8 ʉʊɽʈʀʃɯɿɸʎɯʗ ʇʆɾʀɺʅʆɻʆ ʉɽʈɽɼʆɺʀʑɸ ɼʃʗ ʌɽʈʄɽʅʊɽʈɸ 

ʆɹôɭʄʆʄ 300 ʃ 

8.1. ʅʝʩʪʝʨʠʣʴʥʝ ʇʉ 139,5 ʉʪʝʨʠʣʴʥʝ ʇʉ 154,9 

8.2. ʂʦʥʜʝʥʩʘʪ 15,4   

 ɺʩʴʦʛʦ: 154,9 ɺʩʴʦʛʦ: 154,9 

9 ʇʈʀɻʆʊʋɺɸʅʅʗ ʇɯɼɾʀɺʃʖɺɸʃʔʅʆɻʆ ʈʆɿʏʀʅʋ ɼʃʗ 

ɺʀʈʆɹʅʀʏʆɻʆ ɹɯʆʉʀʅʊɽɿʋ 

9.1 ɽʢʩʪʨʘʢʪ ʮʫʢʨʦʚʦʾ 

ʪʨʦʩʪʠʥʠ 

3,3 ʅʝʩʪʝʨʠʣʴʥʠʡ ʇʈ 11,3 

9.2 ɺʦʜʘ 8   

 ɺʩʴʦʛʦ: 11,3 ɺʩʴʦʛʦ: 11,3 

10 ʉʊɽʈʀʃɯɿɸʎɯʗ ʇɯɼɾʀɺʃʖɺɸʃʔʅʆɻʆ ʈʆɿʏʀʅʋ ɼʃʗ 

ɺʀʈʆɹʅʀʏʆɻʆ ɹɯʆʉʀʅʊɽɿʋ 

10.1 ʅʝʩʪʝʨʠʣʴʥʠʡ ʇʈ 11,3 ʉʪʝʨʠʣʴʥʠʡ ʇʈ 12,4 

10.2 ʂʦʥʜʝʥʩʘʪ 1,1   

 ɺʩʴʦʛʦ: 12,4 ɺʩʴʦʛʦ 12,4 

11 ɺʀʈʆɹʅʀʏʀʁ ɹɯʆʉʀʅʊɽɿ 

11.1 

ʉʪʝʨʠʣʴʥʝ ʇʉ 154,9 

ʂʫʣʴʪʫʨʘʣʴʥʘ 

ʨʽʜʠʥʘ ʥʘ 

ʬʽʣʴʪʨʘʮʽʶ 

165,6 
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ɿʘʢʽʥʯʝʥʥʷ ʪʘʙʣ. 5.7.3  

11.2 ʇʦʩʽʚʥʠʡ ʤʘʪʝʨʽʘʣ ʟ 

ʽʥʦʢʫʣʷʪʦʨʘ 

16,7   

9.3 ʇʽʜʞʠʚʣʶʚʘʣʴʥʠʡ 

ʨʦʟʯʠʥ 

12,4   

9.3 ɺʪʨʘʪʠ (ʯʘʩʪʢʘ) 0,1 ɺʪʨʘʪʘ (ʢʽʣʴʢʽʩʪʴ) 18,4 

 ɺʩʴʦʛʦ: 184 ɺʩʴʦʛʦ: 184 

ʆʩʢʽʣʴʢʠ ʢʽʣʴʢʽʩʪʴ ʢʫʣʴʪʫʨʘʣʴʥʦʾ ʨʽʜʠʥʠ ʟʛʽʜʥʦ ʤʘʪʝʨʽʘʣʴʥʦʛʦ ʙʘʣʘʥʩʫ (165,6 

ʣ) ʥʝ ʩʧʽʚʧʘʜʘʻ ʟ ʢʽʣʴʢʽʩʪʶ ʢʫʣʴʪʫʨʘʣʴʥʦʾ ʨʽʜʠʥʠ, ʚʽʜʧʦʚʽʜʥʦ ʧ.1.4. (160 ʣ) 

ʨʦʟʨʘʭʫʥʢʫ ʧʘʨʪʽʡ ʧʨʦʜʫʢʪʫ ʟʥʘʭʦʜʠʤʦ ʧʦʭʠʙʢʫ: 

(165,6-160)Ŀ100/165,6 = 3,38%,  

ɼʘʥʝ ʟʥʘʯʝʥʥʷ ʤʝʥʰʝ 5 % ʪʦʤʫ ʚʚʘʞʘʻʤʦ, ʱʦ ʤʘʪʝʨʽʘʣʴʥʠʡ ʙʘʣʘʥʩ ʟʨʦʙʣʝʥʠʡ 

ʚʽʨʥʦ. 

5.7.4. ʈʦʟʨʘʭʫʥʦʢ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ 

1. ʈʦʟʨʘʭʫʥʦʢ ʢʽʣʴʢʦʩʪʽ ʚʠʨʦʙʥʠʯʠʭ ʬʝʨʤʝʥʪʝʨʽʚ.   

1.1. ʇʨʠʙʣʠʟʥʠʡ ʟʘʛʘʣʴʥʠʡ ʛʝʦʤʝʪʨʠʯʥʠʡ ʦʙ'ʻʤ ʬʝʨʤʝʥʪʝʨʽʚ ʧʨʠ ʟʘʜʘʥʦʤʫ 

ʂʟʬ=0,6, ʣ:   

Vʬʛ=Vʬ/ʂʟʬ=184/0,6=306,7 ʣ 

1.2. ɺʠʙʠʨʘʻʤʦ ʥʘʡʙʣʠʞʯʠʡ ʟʘ ʦʙ'ʻʤʦʤ ʬʝʨʤʝʥʪʝʨ, ʣ: 

Vʬʪ=300 

1.3. ʂʽʣʴʢʽʩʪʴ ʚʠʨʦʙʥʠʯʠʭ ʬʝʨʤʝʥʪʝʨʽʚ ʧʨʠ ʟʘʜʘʥʦʤʫ ʂʟ, ʦʜ.: 

Nʬʨ=Vʬʛ/Vʬʪ=306,7/300=1,02 - ʧʨʠʡʤʘʻʤʦ 1 

1.4.ʋʪʦʯʥʶʻʤʦ ʢʦʝʬʽʮʽʻʥʪ ʟʘʧʦʚʥʝʥʥʷ ʚʠʙʨʘʥʦʛʦ ʬʝʨʤʝʥʪʝʨʘ, ʯʘʩʪʢʘ, ʂʟʬ : 

ʂʟʬ=Vʬ/VʬʪĿNʬʪ=184/300Ŀ1=0,613. 

ʆʩʢʽʣʴʢʠ ʫʪʦʯʥʝʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʟʘʧʦʚʥʝʥʥʷ ʥʝ ʧʝʨʝʚʠʱʫʻ ʟʘʜʘʥʠʭ ʤʝʞ (0,5-

0,65) ʧʨʠʡʤʘʻʤʦ ʜʦ ʫʩʪʘʥʦʚʢʠ ʢʽʣʴʢʽʩʪʴ ʬʝʨʤʝʥʪʝʨʽʚ Nʬʪ + 1 ʟʘʧʘʩʥʠʡ.  

2. ʈʦʟʨʘʭʫʥʦʢ ʢʽʣʴʢʦʩʪʽ ʧʦʩʽʚʥʠʭ ʘʧʘʨʘʪʽʚ. 

2.1. ʇʨʠʙʣʠʟʥʠʡ ʟʘʛʘʣʴʥʠʡ ʛʝʦʤʝʪʨʠʯʥʠʡ ʦʙ'ʻʤ ʧʦʩʽʚʥʦʛʦ ʘʧʘʨʘʪʘ ʧʨʠ 

ʟʘʜʘʥʦʤʫ ʂʧʘ=0,6:  

Vʧʛ=Vʧʘ/ʂʧʘ=18,6/0,6=31 ʣ 
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2.2. ɺʠʙʠʨʘʻʤʦ ʥʘʡʙʣʠʞʯʠʡ ʟʘ ʦʙ'ʻʤʦʤ ʬʝʨʤʝʥʪʝʨ:  

Vʧʪ=30 ʣ  

2.3. ʂʽʣʴʢʽʩʪʴ ʧʦʩʽʚʥʠʭ ʘʧʘʨʘʪʽʚ ʧʨʠ ʟʘʜʘʥʦʤʫ ʂʟ, ʦʜ.:  

Nʧʨ=Vʧʛ/Vʧʪ=31/30=1,033 - ʧʨʠʡʤʘʻʤʦ 1 

2.4.ʋʪʦʯʥʶʻʤʦ ʢʦʝʬʽʮʽʻʥʪ ʟʘʧʦʚʥʝʥʥʷ ʚʠʙʨʘʥʠʭ ʟ ʪʘʙʣʠʮʽ ʬʝʨʤʝʥʪʝʨʽʚ, 

ʯʘʩʪʢʘ, ʂʟʧʘ: 

ʂʟʧʘ=Vʧʘ/Vʧʪ ĿNʧʪ=18,6/30Ŀ1=0,62. 

ʆʩʢʽʣʴʢʠ ʫʪʦʯʥʝʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʟʘʧʦʚʥʝʥʥʷ ʥʝ ʧʝʨʝʚʠʱʫʻ ʟʘʜʘʥʠʭ ʤʝʞ (0,5-

0,65) ʧʨʠʡʤʘʻʤʦ ʜʦ ʫʩʪʘʥʦʚʢʠ ʢʽʣʴʢʽʩʪʴ ʬʝʨʤʝʥʪʝʨʽʚ Nʧʪ + 1 ʟʘʧʘʩʥʠʡ.  

3. ʈʦʟʨʘʭʫʥʦʢ ʢʽʣʴʢʦʩʪʽ ʢʘʯʘʣʦʯʥʠʭ ʢʦʣʙ.  

3.1. ʇʨʠʙʣʠʟʥʠʡ ʟʘʛʘʣʴʥʠʡ ʥʝʦʙʭʽʜʥʠʡ ʦʙ'ʻʤ ʢʘʯʘʣʦʯʥʠʭ ʢʦʣʙ ʧʨʠ ʟʘʜʘʥʦʤʫ 

ʂʢʦʣ=0,2:   

Vʢʦʣʛ=Vʢʦʣ/ʂʢʦʣ=1,717/0,2=8,6 ʣ 

3.2. ʆʙ'ʻʤ 1 ʢʘʯʘʣʦʯʥʦʾ ʢʦʣʙʠ:  

Vʢʦʣʪ=0,750 ʣ 

3.3. ʂʽʣʴʢʽʩʪʴ ʢʘʯʘʣʦʯʥʠʭ ʢʦʣʙ ʧʨʠ ʟʘʜʘʥʦʤʫ ʂʢʦʣ, ʦʜ.:  

Nʢʦʣ=Vʢʦʣʛ/Vʢʦʣʪ=8,6/0,75=11,5 - ʧʨʠʡʤʘʻʤʦ 12. 

4. ʈʦʟʨʘʭʫʥʦʢ ʢʽʣʴʢʦʩʪʽ ʨʝʘʢʪʦʨʽʚ-ʟʤʽʰʫʚʘʯʽʚ ʜʣʷ ʧʨʠʛʦʪʫʚʘʥʥʷ ʢʦʤʧʦʟʠʮʽʡ ɸ, 

ɹ ʜʣʷ ʚʠʨʦʙʥʠʯʦʛʦ ʙʽʦʩʠʥʪʝʟʫ. 

ʂʦʤʧʦʟʠʮʽʷ ɸ ʩʪʝʨʠʣʽʟʫʻʪʴʩʷ ʫ ʨʝʘʢʪʦʨʽ-ʟʤʽʰʫʚʘʯʽ. ʉʪʝʨʠʣʽʟʘʮʽʷ ʢʦʤʧʦʟʠʮʽʾ ɹ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʫ ʚʠʨʦʙʥʠʯʦʤʫ ʬʝʨʤʝʥʪʝʨʽ.   

4.1. ʇʽʜʙʠʨʘʻʤʦ ʛʝʦʤʝʪʨʠʯʥʠʡ ʦʙôʻʤ ʨʝʘʢʪʦʨʘ-ʟʤʽʰʫʚʘʯʘ ʜʣʷ ʢʦʤʧʦʟʠʮʽʾ ɸ. 

ʇʨʠʙʣʠʟʥʠʡ ʟʘʛʘʣʴʥʠʡ ʛʝʦʤʝʪʨʠʯʥʠʡ ʦʙôʻʤ ʨʝʘʢʪʦʨʘ-ʟʤʽʰʫʚʘʯʘ ʧʨʠ ʟʘʜʘʥʦʤʫ ʂʟʙ = 

0,8:  

Vɸʛ=Vɸ/ʂʟʙ=40,7/0,8=50,9 ʣ 

4.2 ɺʠʙʠʨʘʻʤʦ ʥʘʡʙʣʠʞʯʠʡ ʟʘ ʦʙ'ʻʤʦʤ ʨʝʘʢʪʦʨ : 

Vʨʪ=63 ʣ 

4.3 ʂʽʣʴʢʽʩʪʴ ʨʝʘʢʪʦʨʽʚ ʧʨʠ ʟʘʜʘʥʦʤʫ ʂʟʙ: 
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Nʨ=Vɸʛ/Vʨʪ=50,9/63=0,8, ʧʨʠʡʤʘʻʤʦ 1 ʦʜ. 

4.4 ʋʪʦʯʥʶʻʤʦ ʢʦʝʬʽʮʽʻʥʪ ʟʘʧʦʚʥʝʥʥʷ ʚʠʙʨʘʥʠʭ ʟ ʪʘʙʣʠʮʽ ʬʝʨʤʝʥʪʝʨʽʚ, 

ʯʘʩʪʢʘ, ʂʟʨ:  

ʂʟʨ=Vɸ/VʨʪĿNʨ=40,7/63Ŀ1=0,64 

ʆʩʢʽʣʴʢʠ ʜʘʥʝ ʟʥʘʯʝʥʥʷ ʂʟʨ ʥʝ ʩʠʣʴʥʦ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʧʨʠʡʥʷʪʠʭ ʤʝʞʘʭ (0,7-

0,85). ʇʨʠʡʤʘʻʤʦ ʜʦ ʫʩʪʘʥʦʚʢʠ ʢʽʣʴʢʽʩʪʴ ʨʝʘʢʪʦʨʽʚ ʜʣʷ ʧʨʠʛʦʪʫʚʘʥʥʷ ʢʦʤʧʦʟʠʮʽʾ ɸ 

Nʨʪ =1 + 1 ʟʘʧʘʩʥʠʡ.  

5. ʈʦʟʨʘʭʫʥʦʢ ʢʽʣʴʢʦʩʪʽ ʨʝʘʢʪʦʨʽʚ-ʟʤʽʰʫʚʘʯʽʚ ʜʣʷ ʧʨʠʛʦʪʫʚʘʥʥʷ 

ʧʽʜʞʠʚʣʶʚʘʣʴʥʦʛʦ ʨʦʟʯʠʥʫ. 

5.1. ʇʽʜʙʠʨʘʻʤʦ ʛʝʦʤʝʪʨʠʯʥʠʡ ʦʙôʻʤ ʨʝʘʢʪʦʨʘ-ʟʤʽʰʫʚʘʯʘ ʜʣʷ ʢʦʤʧʦʟʠʮʽʾ ɸ. 

ʇʨʠʙʣʠʟʥʠʡ ʟʘʛʘʣʴʥʠʡ ʛʝʦʤʝʪʨʠʯʥʠʡ ʦʙôʻʤ ʨʝʘʢʪʦʨʘ-ʟʤʽʰʫʚʘʯʘ ʧʨʠ ʟʘʜʘʥʦʤʫ ʂʟʙ = 

0,8:   

Vɸʛ=Vɸ/ʂʟʙ=12,4/0,8=15,5 ʣ 

5.2. ɺʠʙʠʨʘʻʤʦ ʥʘʡʙʣʠʞʯʠʡ ʟʘ ʦʙ'ʻʤʦʤ ʨʝʘʢʪʦʨ:  

Vʨʪ =16 ʣ 

5.3. ʂʽʣʴʢʽʩʪʴ ʨʝʘʢʪʦʨʽʚ ʧʨʠ ʟʘʜʘʥʦʤʫ ʂʟʙ:  

Nʨ=Vɸʛ/Vʨʪ=15,5/16=0,98, ʧʨʠʡʤʘʻʤʦ 1 ʦʜ. 

5.4. ʋʪʦʯʥʶʻʤʦ ʢʦʝʬʽʮʽʻʥʪ ʟʘʧʦʚʥʝʥʥʷ ʚʠʙʨʘʥʠʭ ʟ ʪʘʙʣʠʮʽ ʬʝʨʤʝʥʪʝʨʽʚ, 

ʯʘʩʪʢʘ, ʂʟʨ  

ʂʟʨ=Vɸ/VʨʪĿNʨ=12,4/16Ŀ1=0,775 

ʆʩʢʽʣʴʢʠ ʜʘʥʝ ʟʥʘʯʝʥʥʷ ʂʟʨ ʥʝ ʩʠʣʴʥʦ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʧʨʠʡʥʷʪʠʭ ʤʝʞʘʭ (0,7 

-0,85). ʇʨʠʡʤʘʻʤʦ ʜʦ ʫʩʪʘʥʦʚʢʠ ʢʽʣʴʢʽʩʪʴ ʨʝʘʢʪʦʨʽʚ ʜʣʷ ʧʨʠʛʦʪʫʚʘʥʥʷ 

ʧʽʜʞʠʚʣʶʚʘʥʦʛʦ ʨʦʟʯʠʥʫ Nʨʪ =1 + 1 ʟʘʧʘʩʥʠʡ.  

5.8. ʉʧʝʮʠʬʽʢʘʮʽʷ ʦʙʣʘʜʥʘʥʥʷ 

ʉʧʝʮʠʬʽʢʘʮʽʷ ʥʘʚʝʜʝʥʦʛʦ ʚ ʘʧʘʨʘʪʫʨʥʽʡ ʩʭʝʤʽ ʦʙʣʘʜʥʘʥʥʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʫ 

ʪʘʙʣ. 5.8. 
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ʊʘʙʣʠʮʷ 5.8 

ʉʧʝʮʠʬʽʢʘʮʽʷ ʦʙʣʘʜʥʘʥʥʷ ʜʽʣʷʥʢʠ ʜʦʧʦʤʽʞʥʠʭ ʨʦʙʽʪ ʪʘ ʚʠʨʦʙʥʠʯʦʛʦ 

ʙʽʦʩʠʥʪʝʟʫ ʤʽʮʝʣʽʘʣʴʥʦʾ ʤʘʩʠ  

ʇʦʟʠʮʽʷ ʅʘʡʤʝʥʫʚʘʥʥʷ ʂʽʣʴʢʽʩʪʴ ʊʝʭʥʽʯʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ 

(ʚʠʨʦʙʥʠʢ) 

ʉʄ-1 ʉɯʈ-ʤʠʡʢʘ 1 ʉɯʈ-ʤʠʡʢʘ BIORUS ʛʘʙʘʨʠʪʠ 

ʜʦʚʞʠʥʠ*ʰʠʨʠʥʘ*ʚʠʩʦʪʘ 

1900ʭ850ʭ1520 ʤʤ, ʟ ʜʚʦʤʘ 

ʨʝʟʝʨʚʫʘʨʘʤʠ ʦʙôʻʤʦʤ 100 ʣ, 

ʜʚʦʤʘ ʬʽʣʴʪʨʘʤʠ, ʜʚʦʤʘ ʥʘʩʦʩʘʤʠ 

ʧʦʪʫʞʥʽʩʪʶ 4 ʢɺʊ, ʙʣʦʢʘ 

ʢʝʨʫʚʘʥʥʷ, ʜʘʪʯʠʢʘʤʠ 

ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ ʨʅ 

ʂʠʪʘʡ [91] 

ɼɿ-2, 

ɼɿ-15, 

ɼɿ-20, 

ɼɿ-22 

ɺʘʛʦʚʠʡ ʜʦʟʘʪʦʨ 4 ɻʘʙʘʨʠʪʠ ʥʝ ʙʽʣʴʰʝ 

560*725*750ʤʤ, ʧʦʭʠʙʢʘ 

ʟʚʘʞʫʚʘʥʥʷ ð 0,5%, 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ 1,6-8 ʢʛ/ʭʚ, 

ʜʽʘʧʘʟʦʥ ʥʦʤʽʥʘʣʴʥʠʭ ʟʥʘʯʝʥʴ 0,4 

ï 1 ʢʛ. ɺʠʨʦʙʥʠʢ ʆʆʆ çɸʩʢʚʽʢ 

ʎʝʥʪʨè ʋʢʨʘʾʥʘ[92] 

ʇɿ-3 ʇʦʚʽʪʨʦʟʘʙʽʨʥʠʢ 1 ɺʠʛʦʪʦʚʣʝʥʠʡ ʽʟ ʥʝʨʞʘʚʽʶʯʦʾ 

ʩʪʘʣʽ, ʽʟ ʧʦʣʽʨʦʚʘʥʦʶ ʧʦʚʝʨʭʥʝʶ, 

ʟ ʤʝʪʘʣʝʚʦʶ ʨʝʰʽʪʢʦʶ ʜʣʷ 

ʚʠʜʘʣʝʥʥʷ ʤʝʭʘʥʽʯʥʠʭ ʟʘʙʨʫʜʥʝʥʴ 

ʌ-4 ʌʽʣʴʪʨ ʛʨʫʙʦʾ 

ʦʯʠʩʪʢʠ ʧʦʚʽʪʨʷ 

1 ʈʘʤʢʘ ʽʟ ʦʮʠʥʢʦʚʘʥʦʛʦ ʧʨʦʬʽʣʶ ʟ 

ʬʽʣʴʪʨʫʶʯʠʤ ʩʠʥʪʝʪʠʯʥʠʤ 

ʤʘʪʝʨʽʘʣʦʤ. ɻʘʙʘʨʠʪʠ 

490ʭ592ʭ300 ʤʤ. ʊʠʧ 

ʬʽʣʴʪʨʫʚʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ U35 

ʰʚʠʜʢʽʩʪʴ ʧʨʦʪʽʢʘʥʥʷ 1,5 ʤ/ʩ, 

ʧʝʨʝʧʘʜ ʧʦʯʘʪʢʦʚʦʛʦ ʪʠʩʢʫ 50 ʇʘ, 

ʨʽʟʥʠʮʷ ʢʽʥʮʝʚʦʛʦ ʪʠʩʢʫ 250 ʇʘ. 

ʌʗʂ G4. ʌʽʨʤʘ çɸʉ ʌɯʃʔʊʈè 

ʋʢʨʘʾʥʘ [93,94] 

ʂ-5 ʂʦʤʧʨʝʩʦʨ 1 ʂʦʤʧʨʝʩʦʨ EnviroAire T110 ʬʽʨʤʠ 

Compressors international, 

ʛʘʙʘʨʠʪʠ 2597ʭ1744ʭ2001 ʤʤ, 

ʧʦʪʫʞʥʽʩʪʴ 19,51 ʣ/ʩ, ʨʦʙʦʯʠʡ 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣ. 5.8 

   ʪʠʩʢ 0,8 ʄʇʘ. ɺʠʨʦʙʥʠʢ Gardner 

Denver, ʉʐɸ [86] 

ʊ-6 ʊʝʧʣʦʦʙʤʽʥʥʠʢ-

ʦʭʦʣʦʜʞʫʚʘʯ 

1 ʆʩʫʰʫʚʘʯ Airpol ʭʦʣʦʜʠʣʴʥʦʛʦ 

ʪʠʧʫ ʆʈ30, ʛʘʙʘʨʠʪʠ 350x497x450 

ʤʤ, ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ 110 

ʤ3/ʛʦʜ,ʧʦʪʫʞʥʽʩʪʴ 0,29 ʢɺʪ. 

ɺʠʨʦʙʥʠʢ Airpol, ʇʦʣʴʱʘ[87] 

ʈʉ-7 ʈʝʩʠʚʝʨ 1 ʈʝʩʠʚʝʨ ʧʦʚʽʪʨʷʥʠʡ ʚʝʨʪʠʢʘʣʴʥʠʡ 

ʈɺ 100.370 ʦʙôʻʤʦʤ 100 ʣ, ʨʦʙʦʯʠʡ 

ʪʠʩʢ 1 ʄʇʘ, ʨʦʙʦʯʘ ʪʝʤʧʝʨʘʪʫʨʘ -

20 - +100 0ʉ. ɺʠʨʦʙʥʠʢ ʆʆʆ ʇʂʇ 

ʂʦʥʛʫʨ, ʋʢʨʘʾʥʘ [95] 

ʊ-8 ʊʝʧʣʦʦʙʤʽʥʥʠʢ 

ʥʘʛʨʽʚʘʯ 

1 ʊʝʧʣʦʦʙʤʽʥʥʠʢ VS150 ʽʟ 

ʥʝʨʞʘʚʽʶʯʦʾ ʩʪʘʣʽ 316 ʟ ʪʦʚʱʠʥʦʶ 

ʩʪʽʥʢʠ 0,37 ʤʤ. ɺʠʨʦʙʥʠʢ Ventus, 

ʇʦʣʴʱʘ [96] 

ʌ-9 ʌʽʣʴʪʨ ʪʦʥʢʦʾ 

ʦʯʠʩʪʢʠ 

1 ʌʽʣʴʪʨ ʪʦʥʦʾ ʦʯʠʩʪʢʠ 

CLEARPOINT FWF S050. 

ɻʘʙʘʨʠʪʠ ʚʠʩʦʪʘ*ʰʠʨʠʥʘ ï 210*75 

ʤʤ. ʇʨʦʧʫʩʢʥʘ ʟʜʘʪʥʽʩʪʴ 65 ʤ3/ʛʦʜ, 

ʪʠʩʢ 0,7 ʄʇʘ, ʝʬʝʢʪʠʚʥʽʩʪʴ ɽ=95 

%. ɺʠʨʦʙʥʠʢ 

BEKOTECHNOLOGIES, 

ʅʽʤʝʯʯʠʥʘ [97] 

ʄ-10, 

ʄ-23 

ʄʽʨʥʠʢ  2 ʆʙôʻʤ 5 ʣ, ʚʠʢʦʥʘʥʠʡ ʽʟ 

ʥʝʨʞʘʚʽʶʯʦʾ ʩʪʘʣʽ 316 L. ɺʠʨʦʙʥʠʢ 

çʇʨʦʤʚʽʪè, ʋʢʨʘʾʥʘ [98] 

ʌ - 12,  

ʌ - 13, 

ʌ ï 16, 

ʌ ï 19, 

ʌ ï 24, 

ʌ - 25 

ɯʥʜʠʚʽʜʫʘʣʴʥʽ 

ʬʽʣɹʪʨʠ 

6 ʌʽʣʴʪʨ ʽʟ ʬʽʣʴʪʨʫʚʘʣʴʥʠʤ 

ʝʣʝʤʝʥʪʦʤ ʬʪʦʨʦʧʣʘʩʪʦʚʦʶ 

ʤʝʤʙʨʘʥʦʶ. ʇʨʦʧʫʩʢʥʘ ʟʜʘʪʥʽʩʪʴ 

14 ʤ3/ʛʦʜ, ʝʬʝʢʪʠʚʥʽʩʪʴ ɽ=99,995 

%. ɺʠʨʦʙʥʠʢ çʊʝʭʥʦʬʽʣʴʪʨ-

ʋʢʨʘʾʥʘè [99] 

ɿʇ-11 ɿʘʩʽʚʥʠʡ ʙʘʢ 1 ʆʙôʻʤ 5 ʣ, ʚʠʢʦʥʘʥʠʡ ʽʟ 

ʥʝʨʞʘʚʽʶʯʦʾ ʩʪʘʣʽ 316 L 

ɯ-14 ɯʥʦʢʫʣʷʪʦʨ 1 ʆʙôʻʤ 30 ʣ. ʅʝʨʞʘʚʽʶʯʘ ʩʪʘʣʴ AISI 

304, 316L. ɻʘʙʘʨʠʪʠ 25*750 ʤʤ. 

ʐʚʠʜʢʽʩʪʴ ʧʝʨʝʤʽʰʫʚʘʥʥʷ 

http://nevacom.org/promyshlennye-kompressory/gardner-denver
http://nevacom.org/promyshlennye-kompressory/gardner-denver
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ɿʘʢʽʥʯʝʥʥʷ ʪʘʙʣ. 5.8 

   20ï600 ʦʙ/ʭʚ. ɺʠʨʦʙʥʠʢ ʆʆʆ 

çʉʘʨʪʦʛʦʩʤè, ʈʦʩʽʷ-ʅʽʤʝʯʠʥʥʘ [79] 

ʈɿ-17 ʈʝʘʢʪʦʨ- ʟʤʽʰʫʚʘʯ 

ʜʣʷ ʧʨʠʛʦʪʫʚʘʥʥʷ 

ʪʘ ʩʪʝʨʠʣʽʟʘʮʽʾ 

ʢʦʤʧʦʟʠʮʽʾ ɸ 

1 ʆʙôʻʤʦʤ 63 ʣ, ʚʠʛʦʪʦʚʣʝʥʠʡ ʽʟ 

ʥʝʨʞʘʚʽʶʯʦʾ ʩʪʘʣʽ 316L. 

ʆʩʥʘʱʝʥʠʡ ʩʦʨʦʯʢʦʶ ʪʘ 

ʧʨʦʧʝʣʝʨʥʦʶ ʤʽʰʘʣʢʦʶ. ɺʠʨʦʙʥʠʢ 

çʇʨʦʤʚʽʪè, ʋʢʨʘʾʥʘ [100] 

ʅ-18, 

ʅ-27 

ɺʽʜʮʝʥʪʨʦʚʠʡ 

ʥʘʩʦʩ 

2 DM 06 ʟ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ 8,3 ʣ/ʭʚ, ʫ 

ʤʘʛʥʽʪʥʽʡ ʤʫʬʪʽ  

ɺʠʨʦʙʥʠʢ çDebemè ɯʪʘʣʽʷ [101] 

ʈɿ-21 ʈʝʘʢʪʦʨ-ʟʤʽʰʫʚʘʯ 1 ʈʝʘʢʪʦʨ-ʟʤʽhʫʚʘʯ ʦʙôʻʤʦʤ 15 ʣ, 

ʚʠʛʦʪʦʚʣʝʥʠʡ ʽʟ ʩʪʘʣʽ AISI 316L. 

ɿʜʘʪʥʠʡ ʧʨʘʮʶʚʘʪʠ ʧʽʜ ʪʠʩʢʦʤ. 

ʆʩʥʘʱʝʥʠʡ ʩʦʨʦʯʢʦʶ, ʜʘʪʯʠʢʘʤʠ 

ʪʝʤʧʝʨʘʪʫʨʠ, ʨʽʚʥʷ ʪʘ ʤʽʰʘʣʢʦʶ. ɺ 

ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ ʨʦʟʤʽʱʝʥʦ ʥʠʞʥʽʡ 

ʩʧʫʩʢ. ɺʠʨʦʙʥʠʢ 

çʉʪʨʦʡʪʦʨʛʩʝʨʚʠʩè, ʋʢʨʘʾʥʘ [102] 

ʌʨ-26 ʌʝʨʤʝʥʪʝʨ 1 ʌʝʨʤʝʥʪʝʨ Biotechno ʽʟ 

ʥʝʨʞʘʚʽʶʯʦʾ ʩʪʘʣʽ 316L ʦʙôʻʤʦʤ 

300 ʣ. ɻʘʙʘʨʠʪʠ 500*1500. 

ʆʩʥʘʱʝʥʠʡ ʬʦʨʩʫʥʢʦʶ ʜʣʷ ʉɯʈ-

ʤʠʡʢʠ. ɸʚʪʦʤʘʪʠʯʥʘ ʧʦʜʘʯʘ 

ʧʦʚʽʪʨʷ ʫ ʙʘʨʙʦʪʝʨ. ʆʩʥʘʱʝʥʠʡ 

ʘʚʪʦʤʘʪʠʯʥʠʤ ʚʠʪʨʘʪʦʤʽʨʦʤ 

ʧʦʚʽʪʨʷ ʪʘ ʘʚʪʦʤʘʪʠʯʥʠʤ 

ʚʠʪʨʘʪʦʤʽʨʦʤ ʢʠʩʥʶ. ʐʚʠʜʢʽʩʪʴ 

ʧʝʨʝʤʽʰʫʚʘʥʥʷ 30 ï 700 ʦʙ/ʭʚ. 

ɺʠʨʦʙʥʠʢ çɹʽʦʪʝʭʥʦè ʈʦʩʽʷ [77] 

5.9. ʆʧʠʩ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʩʭʝʤʠ ʧʨʦʮʝʩʫ ʙʽʦʩʠʥʪʝʟʫ ʤʽʮʝʣʽʘʣʴʥʦʾ ʤʘʩʠ Agaricus 

bisporus  

ʊʝʭʥʦʣʦʛʽʯʥʘ ʩʭʝʤʘ ʙʽʦʩʠʥʪʝʟʫ ʤʽʮʝʣʽʘʣʴʥʦʾ ʤʘʩʠ Agaricus bisporus ʚʢʣʶʯʘʻ 

ʜʦʧʦʤʽʞʥʽ ʨʦʙʦʪʠ (ʩʘʥʽʪʘʨʥʘ ʧʽʜʛʦʪʦʚʢʘ ʚʠʨʦʙʥʠʮʪʚʘ, ʧʽʜʛʦʪʦʚʢʘ ʽ ʩʪʝʨʠʣʽʟʘʮʽʷ 
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ʧʦʞʠʚʥʠʭ ʩʝʨʝʜʦʚʠʱ, ʘ ʪʘʢʦʞ ʧʽʜʛʦʪʦʚʢʘ ʧʦʚʽʪʨʷ,) ʪʘ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩ 

(ʧʽʜʛʦʪʦʚʢʘ ʧʦʩʽʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ A. bisporus ʪʘ ʚʠʨʦʙʥʠʯʠʡ ʙʽʦʩʠʥʪʝʟ). 

ʊʝʭʥʦʣʦʛʽʯʥʘ ʩʭʝʤʘ ʙʽʦʩʠʥʪʝʟʫ ʤʽʮʝʣʽʘʣʴʥʦʾ ʤʘʩʠ A. bisporus ʥʘʚʝʜʝʥʘ ʫ 

ʛʨʘʬʽʯʥʽʡ ʯʘʩʪʠʥʽ ʧʨʦʝʢʪʫ. 

ɼʈ 1. ʉʘʥʽʪʘʨʥʘ ʧʽʜʛʦʪʦʚʢʘ ʚʠʨʦʙʥʠʮʪʚʘ 

ɼʈ 1.1. ʇʽʜʛʦʪʦʚʢʘ ʧʝʨʩʦʥʘʣʫ 

ʇ̔ ʜ ʯʘʩ ʨʦʙʦʪʠ ʧʨʦʚʦʜʠʪʴʩʷ ʧʝʨʝʚʽʨʢʘ ʟʥʘʥʴ ʧʝʨʩʦʥʘʣʦʤ ʧʦʩʘʜʦʚʠʭ 

ʽʥʩʪʨʫʢʮʽʡ. ʅʘ ʚʠʨʦʙʥʠʮʪʚʽ ʤʽʮʝʣʽʘʣʴʥʦʾ ʤʘʩʠ A. bisporus ʧʝʨʩʦʥʘʣ ʟʘʙʝʟʧʝʯʝʥʠʡ 

ʩʧʝʮʽʘʣʴʥʠʤ ʦʜʷʛʦʤ.  

ɼʈ 1.2. ʇʽʜʛʦʪʦʚʢʘ ʤʠʡʥʠʭ ʪʘ ʜʝʟʽʥʬʽʢʫʚʘʣʴʥʠʭ ʟʘʩʦʙʽʚ 

ɼʈ 1.2.1. ʇʽʜʛʦʪʦʚʢʘ 2 % ʨʦʟʯʠʥʫ ʢʘʫʩʪʠʯʥʦʾ ʩʦʜʠ 

ʋ ʧʽʜʛʦʪʦʚʣʝʥʠʡ ʨʝʘʢʪʦʨ ʉɯʈ-ʤʠʡʢʠ (ʉʄ-1), ʯʝʨʝʟ ʦʙôʻʤʥʦ-ʚʘʛʦʚʠʡ ʜʦʟʘʪʦʨ 

ɼɿ-2 ʧʦʜʘʻʪʴʩʷ 1,57 ʢʛ ʢʘʫʩʪʠʯʥʦʾ ʩʦʜʠ (NaOH). ɿ ʤʝʪʦʶ ʨʦʟʯʠʥʝʥʥʷ ʪʘ ʫʪʚʦʨʝʥʥʷ 

ʨʦʟʯʠʥʫ ʢʦʥʮʝʥʪʨʘʮʽʻʶ 2 %, ʜʦʜʘʻʪʴʩʷ 77,3 ʣ ʧʠʪʥʦʾ ʚʦʜʠ. ʄʽʰʘʣʢʘ ʟʜʽʡʩʥʙʻ 

ʧʝʨʝʤʽʰʫʚʘʥʥʷ ʜʦ ʤʦʤʝʥʪʫ ʧʦʚʥʦʛʦ ʨʦʟʯʠʥʝʥʥʷ ʩʦʣʽ. ɼʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʽʥʦʛʦ 

ʨʟʯʠʥʫ ʫ ʷʢʦʩʪʽ ʤʠʶʯʦʛʦ, ʡʦʛʦ ʧʦʧʝʨʝʜʥʴʦ ʥʘʛʨʽʚʘʶʪʴ ʛʣʫʭʦʶ ʧʘʨʦʶ ʜʦ 40 0ʉ. 

ɺʠʛʦʪʦʚʣʝʥʠʡ 2% ʨʦʟʯʠʥ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʤʠʪʪʷ ɯ-14, ʈɿ-17, ʌʨ-26. 

ɼʈ 1.2.2. ʇʽʜʛʦʪʦʚʢʘ 2 % ʨʦʟʯʠʥʫ ʘʟʦʪʥʦʾ ʢʠʩʣʦʪʠ 

ʉʣʘʙʢʠʡ (2%) ʨʦʟʯʠʥ ʢʠʩʣʦʪʠ, ʷʢ ʧʨʘʚʠʣʦ, ʛʦʪʫʻʪʴʩʷ ʽʟ ʙʽʣʴʰ ʢʦʥʮʝʥʪʨʦʚʘʥʦʾ 

(37%) ʢʠʩʣʦʪʠ. ɿʛʽʜʥʦ ʧʨʦʧʦʨʮʽʡ 4,25 ʣ 37% ʢʠʩʣʦʪʠ ʚʠʪʨʘʯʘʻʪʴʩʷ ʥʘ ʧʨʠʛʦʪʫʚʘʥʥʷ 

78,6 ʣ 2%. ʇʨʠʡʤʘʶʯʠ ʜʦ ʫʚʘʛʠ ʤʘʣʠʡ ʦʙôʻʤ 37% ʨʦʟʯʠʥʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʦʙôʻʤʥʦ-ʚʘʛʦʚʠʡ ʜʦʟʘʪʦʨ ʥʝ ʜʦʮʽʣʴʥʦ. ʋ ʧʽʜʛʦʪʦʚʣʝʥʠʡ ʨʝʘʢʪʦʨ ʉɯʈ-ʤʠʡʢʠ (ʉʄ-1) 

ʟʘ ʫʯʘʩʪʽ ʮʠʣʽʥʜʨʘ ʥʘ 2 ʣ ʧʦʪʨʘʧʣʷʻ 4,25 ʣ 37% ʘʟʦʪʥʦʾ ʢʠʩʣʦʪʠ (HNO3), ʜʣʷ 

ʜʦʚʝʜʝʥʥʷ ʜʘʥʦʛʦ ʨʦʟʯʠʥʫ ʜʦ ʟʘʜʘʥʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʫ ʨʝʘʪʦʨ ʟʘ ʫʯʘʩʪʽ ʨʦʪʘʤʝʪʨʘ 

ʧʦʜʘʻʪʴʩʷ 74,35 ʣ ʧʠʪʥʦʾ ʚʦʜʠ, ʟʘ ʫʯʘʩʪʽ ʤʽʰʘʣʢʠ ʚʽʜʙʫʚʘʻʪʴʩʷ ʩʪʘʙʽʣʽʟʘʮʽʷ ʢʠʩʣʦʪʠ. 

ɺʠʛʦʪʦʚʣʝʥʠʡ ʨʦʟʯʠʥ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʤʠʪʪʷ ɯ-14, ʈɿ-17 , ʌʨ-26. 

ɼʈ 1.2.3. ʇʨʠʛʦʪʫʚʘʥʥʷ ʜʝʟʽʥʬʽʢʫʶʯʦʛʦ ʨʦʟʯʠʥʫ ɹʣʘʥʽʜʘʩ 300 
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ʆʩʢʽʣʴʢʠ ʜʣʷ ʧʨʠʛʦʪʫʚʘʥʥʷ 10 ʣ 0,06% ʨʦʙʦʯʦʛʦ ʨʦʟʯʠʥʫ ʥʝʦʙʭʽʜʥʦ 

ʚʠʢʦʨʠʩʪʘʪʠ 4 ʪʘʙʣʝʪʢʠ, ʪʦ ʜʣʷ ʧʨʠʛʦʪʫʚʘʥʥʷ 189,2 ʣ ʪʘʢʦʛʦ ʞ ʨʦʟʯʠʥʫ ʥʝʦʙʭʽʜʥʦ 76 

ʪʘʙʣʝʪʦʢ. ɿʚʘʞʘʶʯʠ ʥʘ ʪʦʡ ʬʘʢʪ, ʱʦ ʜʘʥʠʡ ʨʦʟʯʠʥ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ 

ʟʦʚʥʽʰʥʴʦʛʦ ʤʠʪʪʷ, ʡʦʛʦ ʧʨʠʛʦʪʫʚʘʥʥʷ ʫ ʨʝʘʢʪʦʨʽ ʥʝ ʻ ʝʢʦʥʦʤʽʯʥʦ ʜʦʮʽʣʴʥʠʤ. ʊʦʤʫ 

ʤʠʶʯʠʡ ʛʦʪʫʶʪʴ ʫ ʧʣʘʩʪʠʢʦʚʽʡ ʪʘʨʽ ʦʙ'ʻʤʦʤ 5 ʣ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 1,2 ʪʘʙʣʝʪʢʠ ʪʘ 3 ʣ 

ʚʦʜʠ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʢʦʥʮʝʥʪʨʘʮʽʾ ʤʠʶʯʦʛʦ ʨʦʟʯʠʥʫ 0,06% ʟʘ ʭʣʦʨʦʤ. ɺʠʛʦʪʦʚʣʝʥʦʛʦ 

ʨʦʟʯʠʥʫ ʜʦʩʪʘʪʥʴʦ ʜʣʷ ʤʠʪʪʷ 30 ʤ2 ʧʨʠʤʽʱʝʥʥʷ, ʧʽʩʣʷ ʯʦʛʦ ʛʦʪʫʶʪʴ ʥʦʚʠʡ ʨʦʟʯʠʥ. 

ʇʨʠʛʦʪʦʚʘʥʠʡ ʨʦʟʯʠʥ ʟʙʝʨʽʛʘʻʪʴʩʷ 6 ʜʥʽʚ. 

ɼʈ 1.3. ʇʽʜʛʦʪʦʚʢʘ ʚʠʨʦʙʥʠʯʠʭ ʧʨʠʤʽʱʝʥʴ 

ɼʈ 1.3.1. ʑʦʜʝʥʥʝ ʧʨʠʙʠʨʘʥʥʷ ʚʠʨʦʙʥʠʯʠʭ ʧʨʠʤʽʱʝʥʴ 

ɿʚʘʞʘʶʯʠ ʥʘ ʪʨʠʚʘʣʽʩʪʴ ʚʠʨʦʙʥʠʯʦʛʦ ʙʽʦʩʠʥʪʝʟʫ (4 ʜʥʽ) ʪʘ ʥʝʟʥʘʯʥʽ 

ʟʘʙʨʫʜʥʝʥʥʷ ʱʦʜʝʥʥʝ ʧʨʠʙʠʨʘʥʥʷ ʜʦʮʽʣʴʥʦ ʨʝʘʣʽʟʫʚʘʪʠ ʟʘ ʫʯʘʩʪʽ ʚʦʜʠ ʣʠʰʝ ʜʣʷ 

ʧʽʜʣʦʛʠ.  

ɼʈ 1.3.2. ɻʝʥʝʨʘʣʴʥʝ ʧʨʠʙʠʨʘʥʥʷ ʚʠʨʦʙʥʠʯʠʭ ʧʨʠʤʽʱʝʥʴ 

ɻʝʥʝʨʘʣʴʥʝ ʧʨʠʙʠʨʘʥʥʷ ʚʠʨʦʙʥʠʮʪʚʘ ʚʽʜʙʫʚʘʻʪʴʩʷ 1 ʨʘʟ ʥʘ ʪʠʞʜʝʥʴ. ʆʩʢʽʣʴʢʠ 

ʢʽʣʴʢʽʩʪʴ ʪʨʫʜʦʜʥʽʚ ʩʪʘʥʦʚʠʪʴ 81, ʪʦ ʟʘ ʧʝʨʽʦʜ ʚʠʨʦʙʥʠʮʪʚʘ ʧʨʦʚʦʜʠʪʴʩʷ 12 

ʛʝʥʝʨʘʣʴʥʠʭ ʧʨʠʙʠʨʘʥʥʷ. ɻʝʥʝʨʘʣʴʥʝ ʧʨʠʙʠʨʘʥʥʷ ʨʦʙʦʯʠʭ ʟʦʥ ʚʢʣʶʯʘʻ ʤʠʪʪʷ ʩʪʽʥ, 

ʚʽʢʦʥ ʪʘ ʜʚʝʨʝʡ 0,06% ʨʦʟʯʠʥʦʤ ɹʣʘʥʽʜʘʩ 300.  

ɼʈ 1.4. ʇʽʜʛʦʪʦʚʢʘ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ 

ɼʈ 1.4.1. ʄʠʪʪʷ ʦʙʣʘʜʥʘʥʥʷ 

ʉɯʈ-ʤʠʡʢʘ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʤʠʪʪʷ ʻʤʥʽʩʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ: ʽʥʦʢʫʣʷʪʦʨʘ, 

ʨʝʘʢʪʦʨʘ-ʟʤʽʰʫʚʘʯʘ ʡ ʚʠʨʦʙʥʠʯʦʛʦ ʬʝʨʤʝʥʪʝʨ. ʉʧʝʨʰʫ ʫ ʘʧʘʨʘʪ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʧʦʜʘʯʘ ʭʦʣʦʜʥʦ ʾʚʦʜʠ ʟ ʤʝʪʦʶ ʚʠʜʘʣʝʥʥʷ ʟʘʣʠʰʢʽʚ ʨʝʯʦʚʠʥ. ʇʽʩʣʷ ʦʧʦʣʽʩʢʫʚʘʥʥʷ 

ʧʨʦʚʦʜʠʪʴʩʷ ʧʦʜʘʯʘ 2% ʨʦʟʯʠʥʫ ʢʘʫʩʪʠʯʥʦʾ ʩʦʜʠ ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ 40 0ʉ ʪʘ ʧʦʜʘʣʴʰʝ 

ʤʠʪʪʷ, ʪʨʠʚʘʣʽʩʪʴ ʧʨʦʮʝʩʫ ï 20 ʭʚ. ʇʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʤʠʪʪʷ ʩʦʜʘ ʨʝʮʠʨʢʫʣʶʻ ʫ ʉɯʈ-

ʤʠʡʢʫ ʧʨʠ ʧʦʧʝʨʝʜʥʴʦʤʫ ʬʽʣʴʪʨʫʚʘʥʥʽ. 2% ʨʦʟʯʠʥ ʘʟʦʪʥʦʾ ʢʠʩʣʦʪʠ ʧʦʜʘʻʪʴʩʷ ʚ 

ʘʧʘʨʘʪ ʽʟ ʤʝʪʦʶ ʥʝʡʪʨʘʣʽʟʘʮʽʾ ʫ ʧʨʦʮʝʩʽ ʤʠʪʪʷ, ʪʨʠʚʘʣʽʩʪʴ ï 30 ʭʚ. ʂʠʩʣʦʪʘ ʪʘʢʦʞ 

ʨʝʮʠʨʢʫʣʶʻ ʫ ʉɯʈ-ʤʠʡʢʫ. ʇʦʚʪʦʨʶʻʪʴʩʷ ʧʝʨʰʘ ʦʧʝʨʘʮʽʷ. 
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ɼʈ 1.4.2. ʉʪʘʜʽʷ ʪʝʭʥʽʯʥʦʛʦ ʦʛʣʷʜʫ 

ʅʘ ʜʘʥʦʤʫ ʝʪʘʧʽ ʽʟ ʤʝʪʦʶ ʚʠʷʚʣʝʥʥʷ ʥʝʫʱʽʣʴʥʝʥʴ ʡ ʨʫʡʥʫʚʘʥʴ ʫ ʢʦʤʫʥʽʢʘʮʽʷʭ, 

ʘ ʪʘʢʦʞ ʫ ʟʘʧʽʨʥʽʡ ʘʨʤʘʪʫʨʽ ʥʘ ʦʙʣʘʜʥʘʥʥʽ. ɿʘ ʫʤʦʚʠ ʚʠʷʚʣʝʥʥʷ ʥʘʚʝʜʝʥʠʭ ʚʠʱʝ 

ʚʽʜʭʠʣʝʥʴ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʽʜʪʷʛʫʚʘʥʥʷ ʨʽʟʴʙʦʚʠʭ ʟôʻʜʥʘʥʴ, ʟʘʤʽʥʘ ʧʨʦʢʣʘʜʦʢ ʪʘ ʽʥ. 

ɼʈ 1.4.3. ʇʝʨʝʚʽʨʢʘ ʦʙʣʘʜʥʘʥʥʷ ʥʘ ʛʝʨʤʝʪʠʯʥʽʩʪʴ 

ʑʦʙ ʚʩʪʘʥʦʚʠʪʠ ʛʝʨʤʝʪʠʯʥʽʩʪʴ ʦʙʣʘʜʥʘʥʥʷ ʧʨʦʚʦʜʠʪʴʩʷ ʟʘʢʨʠʪʪʷ ʟʘʧʽʨʥʦʾ 

ʘʨʤʘʪʫʨʠ ʽʟ ʧʦʜʣʴʰʦʶ ʧʦʜʘʯʝʶ ʘʝʨʘʮʽʡʥʦʛʦ ʧʦʚʽʪʨʷ ʜʦ ʫʩʪʘʥʦʚʣʝʥʥʷ ʥʘʜʣʠʰʢʦʚʦʛʦ 

ʪʠʩʢʫ ʈ = 0,1 - 0,2 ʄʇʘ. ɿʘ ʜʦʩʷʛʥʝʥʥʷ ʧʦʪʨʽʙʥʦʛʦ ʥʘʜʣʠʰʢʦʚʦʛʦ ʪʠʩʢʫ 

ʧʨʠʧʠʥʷʻʪʴʩʷ ʧʦʜʘʯʘ ʧʦʚʽʪʨʷ, ʚʽʜʙʫʚʘʻʪʴʩʷ ʬʽʢʩʘʮʽʷ ʧʦʢʘʟʽʚ ʤʘʥʦʤʝʪʨʫ ʡ ʯʘʩʫ 

ʚʠʪʨʠʤʢʠ, ʪʦʙʪʦ 30ī60 ʭʚ, ʚ ʦʧʝʨʘʮʽʡʥʦʤʫ ʞʫʨʥʘʣʽ. ɿʘ ʨʽʟʥʠʮʽ ʧʝʨʝʧʘʜʫ ʪʠʩʢʫ ʥʝ 

ʙʽʣʴʰʝ ʥʽʞ ʥʘ 0,01 ʄʇʘ ʧʨʠʡʤʘʻʪʴʩʷ ʨʽʰʝʥʥʷ ʧʨʦ ʛʝʨʤʝʪʠʯʥʽʩʪʴ ʘʧʘʨʘʪʫ.  

ɼʈ 1.4.4. ʉʪʝʨʠʣʽʟʘʮʽʷ ʦʙʣʘʜʥʘʥʥʷ  

ɼʣʷ ʪʦʛʦ ʱʦʙ ʫʥʠʢʥʫʪʠ ʨʝʟʦʥʘʥʩʫ ʪʝʤʧʝʨʘʪʫʨ ʫ ʬʝʨʤʝʥʪʝʨʽ ʪʘ ʩʦʨʦʯʮʽ ʫ 

ʘʧʘʨʘʪ ʧʦʜʘʶʪʴ ʛʣʫʭʫ ʧʘʨʫ ʜʦ ʫʩʪʘʥʦʚʣʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʥʘ ʨʽʚʥʽ 80ī90 Üʉ. ʈʘʟʦʤ ʽʟ 

ʬʝʨʤʝʥʪʝʨʦʤ ʚʽʜʙʫʚʘʻʪʴʩʷ ʽ ʩʪʝʨʠʣʽʟʘʮʽʷ ʟʘʧʽʨʦʾ ʘʨʤʘʪʫʨʠ ʪʘ ʢʦʤʫʥʽʢʘʮʽʡ, ʷʢʽ 

ʢʦʥʪʘʢʪʫʶʪʴ ʽʟ ʬʝʨʤʝʥʪʝʨʦʤ. ʋ ʬʝʨʤʝʥʪʝʨ ʛʦʩʪʨʘ ʧʘʨʘ ʧʦʜʘʻʪʴʩʷ ʢʨʽʟʴ ʙʘʨʙʦʪʝʨ ʘʙʦ 

ʥʠʞʥʽʡ ʩʧʫʩʢ. ɺʘʞʣʠʚʠʤ ʤʦʤʝʥʪʦʤ ʧʨʠ ʮʴʦʤʫ ʻ ʚʠʭʽʜ ʚʽʜʧʨʘʮʴʦʚʘʥʦʛʦ ʧʦʚʽʪʨʷ 

ʯʝʨʝʟ ʚʝʥʪʠʣʴ ʜʣʷ ʚʠʜʘʣʝʥʥʷ ʧʦʚʽʪʨʷ ʟ ʘʧʘʨʘʪʫ. ɿʘ ʫʤʦʚʠ ʫʩʪʘʥʦʚʣʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ 

ʩʪʝʨʠʣʽʟʘʮʽʾ tcʪ = 130ī135 Üʉ ʧʨʦʚʦʜʠʪʴʩʷ ʟʘʢʨʠʪʪʷ ʘʨʤʘʪʫʨʠ, ʬʽʢʩʫʻʪʴʩʷ ʧʦʯʘʪʦʢ 

ʩʪʝʨʠʣʽʟʘʮʽʾ ʪʘ ʚʠʪʨʠʤʫʚʘʥʥʷ ʥʘ ʧʨʦʪʷʟʽ ʟʘʜʘʥʦʛʦ ʯʘʩʫ ʩʪʝʨʠʣʽʟʘʮʽʾ (1 ʛʦʜ).  

ɼʈ 1.4.5. ʆʭʦʣʦʜʞʝʥʥʷ ʦʙʣʘʜʥʘʥʥʷ 

ʇʦ ʟʘʢʽʥʯʝʥʥʽ ʩʪʝʨʠʣʽʟʘʮʽʾ ʫ ʩʦʨʦʯʢʫ ʘʧʘʨʘʪʘ ʧʨʦʚʦʜʠʪʴʩʷ ʧʦʜʘʯʘ ʭʦʣʦʜʥʦʾ 

ʚʦʜʠ. ɿʘʜʣʷ ʫʥʠʢʥʝʥʥʷ ʫʪʚʦʨʝʥʥʷ ʚʘʢʫʫʤʫ ʧʨʠ ʧʘʜʽʥʽ ʪʠʩʢʫ ʫ ʚʠʨʦʙʥʠʯʠʡ ʘʧʧʘʨʘʪ 

ʨʝʘʣʽʟʫʻʪʴʩʷ ʧʦʜʘʯʘ ʩʪʝʨʠʣʴʥʦʛʦ ʧʦʚʽʪʨʷ. ʆʙʣʘʜʥʘʥʥʷ ʚʚʘʞʘʻʪʴʩʷ ʦʭʦʣʦʜʞʝʥʠʤ ʟʘ 

ʪʝʤʧʝʨʘʪʫʨʠ 30ī40 Üʉ, ʥʘʜʣʠʰʢʦʚʦʛʦ ʪʠʩʢʫ ʈ= 0,003ī0,005 ʄʧʘ. ɿʚʘʞʘʶʯʠ ʥʘ 

ʧʦʩʪʫʧʦʚʽʩʪʴ ʦʭʦʣʦʜʞʝʥʥʷ ʡʦʛʦ ʪʨʠʚʘʣʽʩʪʴ 1 ʛʦʜ. 

ɼʈ 2. ʇʽʜʛʦʪʦʚʢʘ ʘʝʨʘʮʽʡʥʦʛʦ ʧʦʚʽʪʨʷ 

ɼʈ 2.1. ɿʘʙʽʨ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ 
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ɿʘʨʘʜʠ ʚʽʜʙʦʨʫ ʥʘʡʤʝʥʰʟʘʙʨʫʜʥʝʥʦʛʦ ʧʦʚʽʪʨʷ ʟʘʙʽʨ ʨʝʘʣʽʟʫʻʪʴʩʷ ʟʘ ʫʯʘʩʪʽ 

ʚʝʨʪʠʢʘʣʴʥʦʾ ʪʨʫʙʠ ʟ ʧʦʚʽʪʨʝʟʘʙʽʨʥʠʢʦʤ ʇɿ-3. ʆʧʪʠʤʘʣʴʥʘ ʚʠʩʦʪʘ ʟʘʙʦʨʫ ʧʦʚʽʪʨʷ ï 

ʅ ~ 3 ʤ ʚʽʜ ʜʘʭʫ ʚʠʨʦʙʥʠʯʦʾ ʙʫʜ̔ʚʣʽ. 

ɼʈ 2.2. ʆʯʠʱʝʥʥʷ ʧʦʚʽʪʨʷ ʚʽʜ ʤʝʪʘʣʽʯʥʠʭ ʜʦʤʽʰʦʢ  

ʅʘʩʪʫʧʥʠʤ ʝʪʘʧʦʤ ʦʯʠʱʝʥʥʷ ʦʚʽʪʨʷ ʻ ʡʦʛʦ ʧʦʪʨʘʧʣʷʥʥʷ ʫ ʬʽʣʴʪʨ ʛʨʫʙʦʾ 

ʦʯʠʩʪʢʠ ʌ-4 ʯʝʨʝʟ ʚʝʨʪʠʢʘʣʴʥʝ ʩʦʧʣʦ, ʜʘʣʽ ʟʘ ʨʘʭʫʥʦʢ ʩʧʝʮʽʘʣʴʥʦʛʦ ʨʝʣʴʻʬʫ 

ʚʩʝʨʝʜʠʥʽ ʢʦʨʧʫʩʫ ʩʪʚʦʨʝʥʽ ʟʦʥʠ ʨʦʟʨʷʜʞʝʥʥʷ, ʜʝ ʟʘʪʨʠʤʫʶʪʴʩʷ ʯʘʩʪʠʥʢʠ ʧʠʣʫ. ɺ 

ʨʝʟʫʣʴʪʘʪʽ ʯʘʩʪʠʥʢʠ ʦʩʽʜʘʶʪʴ ʥʘ ʜʥʦ ʙʫʥʢʝʨʘ, ʘ ʦʯʠʱʝʥʝ ʧʦʚʽʪʨʷ ʧʦʪʨʘʧʣʷʻ ʥʘ 

ʧʦʜʘʣʴʰʝ ʦʯʠʱʝʥʥʷ. ɽʬʝʢʪʠʚʥʽʩʪʴ ʧʨʦʮʝʩʫ 80 %. 

ɼʈ 2.3. ʉʪʠʩʥʝʥʥʷ ʧʦʚʽʪʨʷ 

ʅʘʟʚʘʥʠʡ ʧʨʦʮʝʩ ʚʽʜʙʫʚʘʻʪʴʩʷ ʫ ʢʦʤʧʨʝʩʦʨʽ ʂ-5. ʇʦʚʽʪʨʷ ʧʦʪʨʘʧʣʷʻ ʫ 

ʢʦʨʤʧʨʝʩʦʨ ʰʣʷʭʦʤ ʧʨʦʭʦʜʞʝʥʥʷ ʯʝʨʝʟ ʚʧʫʩʢʥʠʡ ʢʣʘʧʘʥ. ʇʨʠ ʧʦʜʘʣʴʦʰʦʤʫ 

ʧʝʨʝʤʽʱʝʥʥʽ ʧʦʨʰʥʷ ʧʨʦʚʦʜʠʪʴʩʷ ʩʪʠʩʥʝʥʥʷ ʧʦʚʽʪʨʷ ʪʘ ʦʜʥʦʯʘʩʥʦ ʧʝʨʝʢʨʠʪʪʷ 

ʚʧʫʩʢʥʦʛʦ ʢʣʘʧʘʥʫ ʡ ʚʠʪʽʩʥʝʥʥʷ ʩʪʠʩʥʝʥʦʛʦ ʧʦʚʽʪʨʷ ʯʝʨʝʟ ʚʠʧʫʩʢʥʠʡ ʢʣʘʧʘʥ. ʇʨʠ 

ʩʪʠʩʥʝʥʥʽ ʙʫʜʴ-ʷʢʦʾ ʨʝʯʦʚʠʥʠ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʤʝʥʰʝʥʥʷ ʾʾ ʦʙôʻʤʫ. ʇʨʠ ʩʪʠʩʥʝʥʥʽ 

ʧʦʚʽʪʨʷ ʥʘʛʨʽʚʘʻʪʴʩʷ ʜʦ 120 ï 150 0ʉ. ʇʽʜ ʯʘʩ ʟʚʦʨʦʪʥʦʛʦ ʨʫʭʫ ʧʦʨʰʥʷ ʯʝʨʝʟ ʨʽʟʥʠʮʶ 

ʪʠʩʢʽʚ ʚʠʧʫʩʢʥʠʡ ʢʣʘʧʘʥ ʟʘʢʨʠʚʘʻʪʴʩʷ, ʘ ʚʧʫʩʢʥʠʡ ʚʽʜʢʨʠʚʘʻʪʴʩʷ ʽ ʟʘʧʦʚʥʶʻ 

ʧʦʨʰʥʝʚʫ ʧʦʨʦʞʥʠʥʫ ʧʦʚʽʪʨʷʤ. ʇʦʪʽʤ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʦʚʪʦʨʝʥʥʷ ʮʠʢʣʫ [103] 

ɼʈ 2.4. ʆʭʦʣʦʜʞʝʥʥʷ ʩʪʠʩʥʫʪʦʛʦ ʧʦʚʽʪʨʷ  

ʊʝʧʣʦʦʙʤʽʥʥʠʢ ʊ-6 ʦʭʦʣʦʜʞʫʻ ʛʘʨʷʯʝ ʧʦʚʽʪʨʷ ʟ ʤʝʪʦʶ ʢʦʥʜʝʥʩʘʮʽʾ ʟʘʡʚʦʾ 

ʚʦʣʦʛʠ ʜʦ ʪʝʤʧʝʨʘʪʫʨʠ, ʷʢʘ ʥʝ ʙʽʣʴʰʘ ʟʘ +10 Áʉ ʚʽʜ ʪʝʤʧʝʨʘʪʫʨʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ. ʋ ʨʝʟʫʣʴʪʘʪʽ ʥʘʟʚʘʥʦʛʦ ʝʪʘʧʫ ʧʦʚʽʪʨʷ ʦʭʦʣʦʜʞʫʻʪʴʩʷ ʜʦ 25 Áʉ ʟ 

ʚʦʣʦʛʽʩʪʶ 21 %. 

ɼʈ 2.5. ɺʠʜʘʣʝʥʥʷ ʩʢʦʥʜʝʥʩʦʚʘʥʦʾ ʚʦʣʦʛʠ 

ʇʨʠ ʧʝʨʝʤʽʱʝʥʥʽ ʧʦʪʦʢʫ ʧʦʚʽʪʨʷ ʯʝʨʝʟ ʨʝʩʠʚʝʨ ʈʉ-7, ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʚʽʜʦʢʨʝʤʣʝʥʥʷ ʚʽʜ ʥʴʦʛʦ ʯʘʩʪʦʯʦʢ ʤʘʩʣʘ ʪʘ ʩʢʦʥʜʝʥʩʦʚʘʥʦʾ ʚʦʣʦʛʠ. ʂʦʥʜʝʥʩʘʪ ʪʘ 

ʤʘʩʣʦ ʧʦʪʨʘʧʣʷʶʪʴ ʫ ʥʠʞʥʶ ʯʘʩʪʠʥʫ ʘʧʘʨʘʪʫ ʪʘ ʚʠʣʠʚʘʶʪʴʩʷ ʫ ʢʘʥʘʣʽʟʘʮʽʶ. ʇʦʚʽʪʨʷ 

ʧʦʪʨʘʧʣʷʻ ʥʘ ʩʪʘʜʽʶ ʩʪʘʙʽʣʽʟʘʮʽʾ. 
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ɼʈ 2.6. ʉʪʘʙʽʣʽʟʘʮʽʷ ʧʦʚʽʪʨʷ 

ɼʣʷ ʨʽʚʥʦʤʽʨʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʚʤʽʩʪʫ ʛʘʟʽʚ ʩʪʠʩʥʝʥʝ ʘʝʨʘʮʽʡʥʝ ʧʦʚʽʪʨʷ 

ʩʪʘʙʽʣʽʟʫʻʪʴʩ ̫ ʰʣʷʭʦʤ ʧʽʜʽʛʨʽʚʘʥʥʷ ʜʦ 45ī50 Üʉ ʟʘ ʫʯʘʩʪʽ ʛʣʫʭʦʾ ʧʘʨʠ ʫ 

ʪʝʧʣʦʦʙʤʽʥʥʠʢʫ ʊ-8. 

ɼʈ 2.7. ʆʯʠʱʝʥʥʷ ʧʦʚʽʪʨʷ ʫ ʛʦʣʦʚʥʦʤʫ ʬʽʣʴʪʨʽ 

ʉʪʘʙʽʣʽʟʦʚʘʥʝ ʧʦʚʽʪʨʷ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʛʦʣʦʚʥʠʡ ʬʽʣʴʪʨ ʌ-9, ʫ ʷʢʦʤʫ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʽʜʜʽʣʝʥʥʷ ʟʘʚʠʩʣʠʭ ʯʘʩʪʦʢ, ʜʦ ʦʪʨʠʤʘʥʥʷ ʧʦʚʽʪʨʷ ʽʟ ʩʪʫʧʝʥʝʤ 

ʦʯʠʱʝʥʥʷ ɽ=95%.  

ɼʈ 2.8. ʆʯʠʱʝʥʥʷ ʧʦʚʽʪʨʷ ʫ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʬʽʣʴʪʨʘʭ 

ʆʯʠʱʝʥʝ ʧʦʚʽʪʨʷ ʯʝʨʝʟ ʪʨʫʙʦʧʨʦʚʦʜʠ ʧʦʜʘʻʪʴʩʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʜʦ 

ʽʥʜʠʚʽʜʫʣʴʥʠʭ ʬʽʣʴʪʨʽʚ (ʌ-12, ʌ-13 ʌ ï 16, ʌ ï 19, ʌ - 24, ʌ-25), ̫ ʢʽ ʙʝʟʧʦʩʝʨʝʜʥʴʦ 

ʚʩʪʘʥʦʚʣʝʥ ̔ʥʘ ʬʝʨʤʝʥʪʝʨʽ ʪʘ ʽʥʦʢʫʣʷʪʦʨʽ, ʜʣʷ ʩʪʝʨʠʣʽʟʘʮʽʾ ʘʝʨʘʮʽʡʥʦʛʦ ʧʦʚʽʪʨʷ. 

ʂʽʥʮʝʚʠʡ ʩʪʫʧʝʥ ɹ ʦʯʠʱʝʥʥʷ ɽ 99,9999%. ɯʥʜʠʚʽʜʫʘʣʴʥʽ ʬʽʣʴʪʨʠ ʩʪʝʨʠʣʽʟʫʶʪʴ 

ʛʦʩʪʨʦʶ ʧʘʨʦʶ ʧʨʽʜ ʯʘʩ ʟʜʽʡʩʥʝʥʥʷ ʩʪʝʨʠʣʽʟʘʮʽʾ ʦʙʣʘʜʥʘʥʥʷ. 

ɼʈ 3. ʇʨʠʛʦʪʫʚʘʥʥʷ ʪʘ ʩʪʝʨʠʣʽʟʘʮʽʷ ʧʽʥʦʛʘʩʥʠʢʘ 

ɼʈ 3.1. ʇʨʠʛʦʪʫʚʘʥʥʷ ʪʘ ʩʪʝʨʠʣʽʟʘʮʽʷ ʧʽʥʦʛʘʩʥʠʢʘ ʜʣʷ ʽʥʦʢʫʣʷʪʦʨʘ 

ɿʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʬʽʥʦʢʫʣʷʪʦʨ ʦʩʥʘʱʝʥʦ ʤʝʭʘʥʽʯʥʠʤ ʧʽʥʦʛʘʩʥʠʢʦʤ ʜʣʷ 

ʧʽʥʦʛʘʩʽʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 0,1 % ʭʽʤʽʯʥʦʛʦ ʧʽʥʦʛʘʩʥʠʢʘ ʧʦ ʚʽʜʥʦʰʝʥʶ ʜʦ ʦʙôʻʤʫ 

ʧʦʞʠʚʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ɿʛʽʜʥʦ ʧʨʦʧʦʨʮʽʾ ʢʽʣʴʢʽʩʪʴ ʧʦʞʠʚʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

ʩʪʘʥʦʚʠʪʴ 16,9 ʣ, ʚʽʜʧʦʚʽʜʥʦ ʢʽʣʴʢʽʩʪʴ ʧʽʥʦʛʘʩʥʠʢʘ ʩʪʘʥʦʚʠʪʴ 0,017 ʣ.  

ɿʚʘʞʘʶʯʠ ʥʘ ʤʘʣʠʡ ʦʙôʻʤ (17 ʤʣ) ʦʣʠʚʢʦʚʦʾ ʦʣʽʾ, ʚʠʤʽʨʶʚʘʥʥʷ ʨʦʙʠʪʴʩʷ ʟʘ 

ʫʯʘʩʪʽ ʤʽʨʥʦʛʦ ʮʠʣʽʥʜʨʫ. ʅʝʦʙʭʽʜʥʫ ʢʽʣʴʢʽʩʪʴ ʧʝʨʝʥʦʩʷʪʴ ʫ ʢʦʣʙʫ ʦʙôʻʤʦʤ 50 ʤʣ, ʷʢʘ 

ʟʘʢʨʠʚʘʻʪʩɹ ̫ʚʘʪʥʦʶ ʧʨʦʙʢʦʶ. ʉʪʝʨʠʣʽʟʘʮʽʶ ʦʣʠʚʢʦʚʦʾ ʦʣʽʾ ʧʨʦʚʦʜʷʪʴ ʟʘ ʫʯʘʩʪʽ 

ʘʚʪʦʢʣʘʚʘ (ʨʝʞʠʤ ʩʪʝʨʠʣʽʟʘʮʽʾ: 112 0ʉ ʧʨʦʪʷʛʦʤ 30 ʭʚʠʣʠʥ). ʇʽʜʛʦʪʦʚʣʝʥʠʡ 

ʧʽʥʦʛʘʩʥʠʢ ʧʦʜʘʻʪʴʩʷ ʟʘ ʧʦʢʘʟʘʤʠ ʜʘʪʯʠʢʫ ʧʽʥʠ ʫ ʽʥʦʢʫʣʷʪʦʨ ɯ-14. 

ɼʈ 3.1. ʇʨʠʛʦʪʫʚʘʥʥʷ ʪʘ ʩʪʝʨʠʣʽʟʘʮʽʷ ʧʽʥʦʛʘʩʥʠʢʘ ʜʣʷ ʚʠʨʦʙʥʠʯʦʛʦ 

ʬʝʨʤʝʥʪʝʨʘ 



95 
 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʧʨʦʧʦʨʮʽʾ 1 ʤʣ ʦʣʠʚʢʦʚʦʾ ʦʣʽʾ ʚʠʪʨʘʯʘʻʪʴʩʷ ʥʘ 1 ʣ ʩʝʨʝʜʦʚʠʱʘ, 

ʟʛʽʜʥʦ ʨʦʟʨʘʭʫʥʢʫ ʥʘ ʢʽʣʴʢʽʩʪʴ ʧʦʞʠʚʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 167,3 ʣ ʢʽʣʴʢʽʩʪʴ ʧʽʥʦʛʘʩʥʠʢʘ 

ʩʪʘʥʦʚʠʪʴ 167 ʤʣ.  

167 ʤʣ ʦʣʠʚʢʦʚʦʾ ʦʣʽʾ ʚʽʜʙʠʨʘʶʪʴ ʤʽʨʥʠʤ ʮʠʣʽʥʜʨʦʤ, ʨʦʟʨʘʭʦʚʘʥʫ ʢʽʣʴʢʽʩʪʴ 

ʦʣʠʚʢʦʚʦʾ ʦʣʽʾ ʧʝʨʝʥʦʩʷʪʴ ʫ ʢʦʣʙʫ ʦʙôʻʤʦʤ 500 ʤʣ, ʷʢʫ ʜʘʣʽ ʟʘʢʨʠʚʘʶʪʴ ʚʘʪʥʦʶ 

ʧʨʦʙʢʦʶ ʪʘ ʧʨʦʚʦʜʷʪʴ ʩʪʝʨʠʣʽʟʘʮʽʶ ʫ ʘʚʪʦʢʣʘʚʽ (112 0ʉ, 30 ʭʚʠʣʠʥ). 

ʇʨʦʩʪʝʨʠʣʽʟʦʚʘʥʘ ʦʣʠʚʢʦʚʘ ʦʣʽʷ ʧʦʜʘʻʪʴʩʷ ʟʘ ʜʘʪʯʠʢʦʤ ʧʽʥʠ ʫ ʬʝʨʤʝʥʪʝʨ ʌʨ-26. 

ɼʈ 4. ʇʽʜʛʦʪʦʚʢʘ ʪʠʪʨʫʚʘʣʴʥʠʭ ʨʦʟʯʠʥʽʚ 

ʆʩʢʽʣʴʢʠ ʩʫʤʘʨʥʘ ʢʽʣʴʢʽʩʪʴ ʪʠʪʨʫʚʘʣʴʥʠʭ ʨʦʟʯʠʥʽʚ ʻ ʜʦʩʠʪʴ ʤʘʣʦʶ, 

ʜʦʮʽʣʴʥʽʰʝ ʛʦʪʫʚʘʪʠ ʪʠʪʨʫʚʘʣʴʥʽ ʨʦʟʯʠʥʠ ʨʘʟʦʤ ʜʣʷ ʫʩʽʭ ʩʪʘʜʽʡ. 

ɼʈ 4.1. ʇʽʜʛʦʪʦʚʢʘ 6 % ʨʦʟʯʠʥʫ ʬʦʩʬʦʨʥʦʾ ʢʠʩʣʦʪʠ 

ʏʝʨʝʟ ʣʝʪʢʽʩʪʴ ʢʠʩʣʦʪʠ 6% ʨʦʟʯʠʥ ʛʦʪʫʻʪʴʩʷ ʧʽʜ ʚʠʪʷʞʥʦʶ ʰʘʬʦʶ ʙʽʣʷ 

ʧʦʣʷʤôʷ ʧʘʣʴʥʠʢ ʟʘʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʘʩʝʧʪʠʯʥʠʭ ʚʠʤʦʛ. 171 ʤʣ ʩʪʝʨʠʣʴʥʦʾ 

ʜʠʩʪʠʣʴʦʚʘʥʦʾ ʚʦʜʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʪʝʨʠʣʴʥʦʛʦ ʮʠʣʽʥʜʨʘ ʧʝʨʝʥʦʩʠʪʴʩʷ ʫ ʢʨʫʛʣʫ 

ʢʦʣʙʫ V=500 ʤʣ, ʘʥʘʣʦʛʽʯʥʠʤ ʩʧʦʩʦʙʦʤ ʧʨʠ ʧʦʩʪʽʡʥʦʤʫ ʧʝʨʝʤʽʰʫʚʘʥʥʽ ʜʦʜʘʻʪʴʩʷ 

33 ʤʣ 37 % ʬʦʩʬʦʨʥʦʾ ʢʠʩʣʦʪʠ. ʂʦʣʙʫ ʽʟ ʧʨʠʛʦʪʦʚʘʥʠʤ ʨʦʟʯʠʥʦʤ ʟʘʢʨʠʚʘʶʪʴ 

ʩʢʣʷʥʦʶ ʧʨʠʪʝʨʪʦʶ ʧʨʦʙʢʦʶ.  

ɼʈ 4.2. ʇʽʜʛʦʪʦʚʢʘ 6 % ʨʦʟʯʠʥʫ ʛʽʜʨʦʢʩʠʜʫ ʥʘʪʨʽʶ 

14 ʛ ʛʽʜʨʦʢʩʠʜʫ ʥʘʪʨʽʶ ʟʚʘʞʫʶʪʴ ʥʘ ʪʝʭʥʽʯʥʠʭ ʚʘʛʘʭ, ʦʪʨʠʤʘʥʫ ʥʘʚʘʞʢʫ 

ʧʝʨʝʤʽʱʫʶʪʴ ʫ ʢʦʣʙʫ ʦʙôʻʤʦʤ 500 ʤʣ ʪʘ ʜʦʜʘʶʪʴ 190 ʤʣ ʜʠʩʪʠʣʴʦʚʘʥʦʾ ʚʦʜʠ, 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʧʝʨʝʤʽʰʫʚʘʥʥʷ ʜʦ ʨʦʟʯʠʥʝʥʥʷ ʩʦʣʽ. ʂʦʣʙʘ ʽʟ ʧʽʜʛʦʪʦʚʣʝʥʠʤ ʨʦʟʯʠʥʦʤ 

ʟʘʢʨʠʚʘʻʪʴʩʷ ʚʘʪʥʦ-ʤʘʨʣʝʚʦʶ ʧʨʦʙʢʦʶ ʽ ʩʪʝʨʠʣʽʟʫʻʪʩɹʷ ʚ ʘʚʪʦʢʣʘʚʽ (131 0 ʉ 

ʫʧʨʦʜʦʚʞ 40 ʭʚ). 

ɼʈ 5. ʇʨʠʛʦʪʫʚʘʥʥʷ ʪʘ ʩʪʝʨʠʣʽʟʘʮʽʷ ʧʦʞʠʚʥʠʭ ʩʝʨʝʜʦʚʠʱ 

ɼʈ 5.1. ʇʨʠʛʦʪʫʚʘʥʥʷ ʽ ʩʪʝʨʠʣʽʟʘʮʽʷ ʧʦʞʠʚʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʜʣʷ ʚʠʨʦʱʫʚʘʥʥʷ 

ʽʥʦʢʫʣʷʪʫ ʚ ʢʦʣʙʘʭ ʥʘ ʢʘʯʘʣʢʘʭ 

ɼʣʷ ʚʠʨʦʱʫʚʘʥʥʷ ʽʥʦʢʫʣʷʪʫ ʥʘ ʧʝʨʰʽʡ ʩʪʘʜʽʾ ʥʝʦʙʭʽʜʥʦ ʧʨʠʛʦʪʫʚʘʪʠ 1700 ʤʣ 

ʧʦʞʠʚʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ɼʞʝʨʝʣʦʤ ʚʫʛʣʝʮʶ ʫ ʩʝʨʝʜʦʚʠʱʽ ʻ ʝʢʩʪʨʘʢʪ ʮʫʢʨʦʚʦʾ 
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ʪʨʦʩʪʠʥʠ, ʜʞʝʨʝʣʦʤ ʘʟʦʪʫ ï ʥʘʪʨʽʶ ʥʽʪʨʠʪ. ɺʤʽʩʪ ʢʦʤʧʦʥʝʥʪʽʚ ʜʣʷ ʧʨʠʛʦʪʫʚʘʥʥʷ 

1700 ʤʣ ʩʝʨʝʜʦʚʠʱʘ ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣ. 5.9.1. 34 ʛ ʢʘʨʪʦʧʣʷʥʦ-ʜʝʢʩʪʨʦʟʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ, 17 ʛ ʜʨʽʞʜʞʦʚʦʛʦ ʝʢʩʪʨʘʢʪʫ, 9 ʛ ʩʦʣʦʜʦʚʦʛʦ ʝʢʩʪʨʘʢʪʫ ʽ 9 ʛ ʩʦʻʚʦʛʦ 

ʧʝʧʪʦʥʫ ʟʚʘʞʫʶʪʴ ʥʘ ʪʝʭʥʽʯʥʠʭ ʚʘʛʘʭ. ʇʽʜʛʦʪʦʚʣʝʥʽ ʥʘʚʘʞʢʠ ʧʦʤʽʱʘʶʪʴ ʫ ʢʦʥʽʯʥʫ 

ʢʦʣʙʫ ʦʙôʻʤʦʤ 3 ʣ ʪʘ ʧʨʠ ʧʝʨʝʤʽʰʫʚʘʥʥʽ ʜʦʜʘʶʪʴ 1661 ʤʣ ʜʠʩʪʠʣʴʦʚʘʥʦʾ ʚʦʜʠ. ɿʘʜʣʷ 

ʟʨʫʯʥʦʩʪʽ ʚʠʨʦʱʫʚʘʥʥʷ ʧʦʩʽʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʧʽʜʛʦʪʦʚʣʝʥʝ ʥʝʩʪʝʨʠʣʴʥʝ ʧʦʞʠʚʥʝ 

ʩʝʨʝʜʦʚʠʱʝ ʨʽʚʥʦʤʽʨʥʦ ʨʦʟʣʠʚʘʶʪʴ ʫ 12 ʪʝʨʤʦʩʪʽʡʢʠʭ ʢʦʣʙ ʦʙôʻʤʦʤ 750 ʤʣ. ɿʘʢʨʠʪʽ 

ʚʘʪʥʦ-ʤʘʨʣʝʚʠʤʠ ʧʨʦʙʢʘʤʠ ʢʦʣʙʠ ʩʪʝʨʠʣʽʟʫʶʪʴʩʷ ʫ ʘʚʪʦʢʣʘʚʽ (112 0 ʉ, 30 ʭʚ). 

ʊʘʙʣʠʮʷ 5.9.1 

ʈʦʟʨʘʭʫʥʦʢ ʚʤʽʩʪʫ ʢʦʤʧʦʥʝʥʪʽʚ ʜʣʷ ʧʨʠʛʦʪʫʚʘʥʥʷ 1700 ʤʣ ʩʝʨʝʜʦʚʠʱʘ 

ʂʦʤʧʦʥʝʥʪ 

ʧʦʞʠʚʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ 

ʂʦʥʮʝʥʪʨʘʮʽʷ, 

ʛ/ʣ 

ɺʤʽʩʪ 

ʢʦʤʧʦʥʝʥʪʘ ʫ 

1700 ʤʣ 

ʩʝʨʝʜʦʚʠʱʘ, 

ʛ 

ʂʘʨʪʦʧʣʷʥʦ-

ʜʝʢʩʪʨʦʟʥʝ 

ʩʝʨʝʜʦʚʠʱʝ 

20 34 

ɼʨʽʞʜʞʦʚʠʡ 

ʝʢʩʪʨʘʢʪ 

10 17 

ʉʦʣʦʜʦʚʠʡ 

ʝʢʩʪʨʘʢʪ 

5 9 

ʉʦʻʚʠʡ ʧʝʧʪʦʥ 5 9 

ɼʈ 5.2. ʇʨʠʛʦʪʫʚʘʥʥʷ ʽ ʩʪʝʨʠʣʽʟʘʮʽʷ ʧʦʞʠʚʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʜʣʷ ʦʜʝʨʞʘʥʥʷ 

ʧʦʩʽʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʚ ʬʝʨʤʝʥʪʝʨʽ ʦʙôʻʤʦʤ 30 ʣ 

ʅʘ ʜʘʥʦʤʫ ʝʪʘʧʽ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʥʝʦʙʭʽʜʥʦ ʦʪʨʠʤʘʪʠ 18,6 ʣ ʽʥʦʢʫʣʷʪʫ. 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʚʦʜʠ ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʫʚʘʪʠ ʢʽʣʴʢʽʩʪʴ ʧʦʩʽʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ 

(1,7 ʣ) ʪʘ ʢʦʥʜʝʥʩʘʪʫ (1,8). ɼʣʷ ʧʨʠʛʦʪʫʚʘʥʥʷ ʟʘʜʘʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʟʘʛʘʣʴʥʘ 



97 
 

ʢʽʣʴʢʽʩʪʴ ʚʦʜʠ ʩʪʘʥʦʚʠʪʴ 15,1 ʣ. ʋ ʪʘʙʣ. 5.9.2 ʥʘʚʝʜʝʥʦ ʚʠʪʨʘʪʠ ʢʦʤʧʦʥʝʥʪʽʚ ʥʘ 

ʚʠʛʦʪʦʚʣʝʥʥʷ 18,6 ʣ ʩʝʨʝʜʦʚʠʱʘ.  

 ʊʘʙʣʠʮʷ 5.9.2 

ʈʦʟʨʘʭʫʥʦʢ ʚʤʽʩʪʫ ʢʦʤʧʦʥʝʥʪʽʚ ʜʣʷ ʧʨʠʛʦʪʫʚʘʥʥʷ 18,6 ʣ ʩʝʨʝʜʦʚʠʱʘ 

ʂʦʤʧʦʥʝʥʪ 

ʧʦʞʠʚʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ 

ʂʦʥʮʝʥʪʨʘʮʽʷ, 

ʛ/ʣ 

ɺʤʽʩʪ 

ʢʦʤʧʦʥʝʥʪʘ ʫ 

18,6 ʣ 

ʩʝʨʝʜʦʚʠʱʘ, ʛ 

ʂʘʨʪʦʧʣʷʥʦ-

ʜʝʢʩʪʨʦʟʥʝ 

ʩʝʨʝʜʦʚʠʱʝ 

20 372 

ɼʨʽʞʜʞʦʚʠʡ 

ʝʢʩʪʨʘʢʪ 

10 186 

ʉʦʣʦʜʦʚʠʡ 

ʝʢʩʪʨʘʢʪ 

5 93 

ʉʦʻʚʠʡ ʧʝʧʪʦʥ 5 93 

ʅʘ ʪʝʭʥʽʯʥʠʭ ʚʘʛʘʭ ʟʚʘʞʫʶʪʴ ʢʘʨʪʦʧʣʷʥʦ-ʜʝʢʩʪʨʦʟʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 372 ʛ, 

ʜʨʽʞʜʞʦʚʦʛʦ ʝʢʩʪʨʘʢʪʫ186 ʛ, ʧʦ 93 ʛ ʩʦʣʦʜʦʚʦʛʦ ʝʢʩʪʨʘʢʪʫ ʪʘ ʩʦʻʚʦʛʦ ʧʝʧʪʦʥʫ. 

ʈʦʟʯʠʥʝʥʥʷ ʥʘʚʘʞʦʢ ʜʣʷ ʟʨʫʯʥʦʩʪʽ ʧʝʨʝʥʦʩʷʪʴ ʫ ʢʦʣʙʫ ʦʙôʻʤʦʤ 2 ʣ ʽ ʧʨʠ 

ʧʝʨʝʤʽʰʫʚʘʥʽ ʜʦʜʘʶʪʴ 1 ʣ ʚʦʜʠ ʜʣʷ ʾʭ ʨʦʟʯʠʥʝʥʥʷ. ʇʽʜʛʦʪʦʚʣʝʥʠʡ ʨʦʟʯʠʥ ʯʝʨʝʟ 

ʢʦʥʝʢʪʦʨ ʧʦʜʘʻʪʴʩʷ ʫ ʽʥʦʢʫʣʷʪʦʨ ɯ-15 ʨʘʟʦʤ ʽʟ ʨʝʰʪʦʶ ʚʦʜʠ (11,7 ʣ) ʟʛʽʜʥʦ ʽʟ 

ʨʦʪʘʤʝʪʨʦʤ. ʋ ʽʥʦʢʫʣʷʪʦʨʽ ʧʨʦʚʦʜʠʪʴʩʷ ʩʪʝʨʠʣʽʟʘʮʽʷ ʩʝʨʝʜʦʚʠʱʘ (112 0 ʉ, 30 ʭʚ).  

ɼʈ 5.3. ʇʨʠʛʦʪʫʚʘʥʥʷ ʽ ʩʪʝʨʠʣʽʟʘʮʽʷ ʧʦʞʠʚʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʜʣʷ ʚʠʨʦʙʥʠʯʦʛʦ 

ʙʽʦʩʠʥʪʝʟʫ ʚ ʬʝʨʤʝʥʪʝʨʽ ʦʙôʻʤʦʤ 300 ʣ (0,3 ʤ3) 

ʋ ʚʠʨʦʙʥʠʯʦʤʫ ʬʝʨʤʝʥʪʝʨʽ ʤʽʩʪʠʪʴʩʷ 184 ʣ ʢʫʣʴʪʫʨʘʣʴʥʦʾ ʨʽʜʠʥʠ. ɼʣʷ 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʚʦʜʠ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʧʦʞʠʚʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

ʜʦʮʽʣʴʥʦ ʚʨʘʭʫʚʘʪʠ ʢʽʣʴʢʽʩʪʴ ʧʦʩʽʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ (16,7 ʣ), ʘ ʪʘʢʦʞ ʚʥʝʩʝʥʥʷ 

ʧʽʜʞʠʚʣʶʚʘʣʴʥʦʛʦ ʨʦʟʯʠʥʫ (12,4 ʣ) ʥʘ 2 ʜʦʙʫ ʢʫʣʴʪʠʚʫʚʘʥʥʷ. ɿʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ 

ʚʦʜʠ ï 154,9 ʣ. ɺʤʽʩʪ ʢʦʤʧʦʥʝʥʪʽʚ ʜʣʷ ʧʨʠʛʦʪʫʚʘʥʥʷ 184 ʣ ʩʝʨʝʜʦʚʠʱʘ ʥʘʚʝʜʝʥʦ ʚ 

ʪʘʙʣ. 5.9.3.  
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ʊʘʙʣʠʮʷ 5.9.3 

ʈʦʟʨʘʭʫʥʦʢ ʚʤʽʩʪʫ ʢʦʤʧʦʥʝʥʪʽʚ ʜʣʷ ʧʨʠʛʦʪʫʚʘʥʥʷ 184 ʣ ʩʝʨʝʜʦʚʠʱʘ 

ʂʦʤʧʦʥʝʥʪ 

ʧʦʞʠʚʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ 

ʂʦʥʮʝʥʪʨʘʮʽʷ, 

ʛ/ʣ 

ɺʤʽʩʪ 

ʢʦʤʧʦʥʝʥʪʘ ʫ 

184 ʣ 

ʩʝʨʝʜʦʚʠʱʘ, 

ʢʛ 

ʂʦʤʧʦʟʠʮʽʷ ʆʙôʻʤ 

ʢʦʤʧʦʟʠʮʽʾ, ʣ 

ɽʢʩʪʨʘʢʪ 

ʮʫʢʨʦʚʦʾ 

ʪʨʦʩʪʠʥʠ 

20 3,7  

 

ɸ 

 

 

41,1 

ɼʨʽʞʜʞʦʚʠʡ 

ʝʢʩʪʨʘʢʪ 

5 0,9 

ʅʽʪʨʘʪ ʥʘʪʨʽʶ 10 1,8 ɹ 113,8 

ɼʈ 5.3.1. ʇʨʠʛʦʪʫʚʘʥʥʷ ʽ ʩʪʝʨʠʣʽʟʘʮʽʷ ʢʦʤʧʦʟʠʮʽʾ ɸ 

3,7 ʢʛ ʝʢʩʪʨʘʢʪʫ ʮʫʢʨʦʚʦʾ ʪʨʦʩʪʠʥʠ ʽ 0,9 ʢʛ ʜʨʽʞʜʞʦʚʦʛʦ ʝʢʩʪʨʘʢʪʫ ʯʝʨʝʟ 

ʚʘʛʦʚʦʚʠʡ ʜʦʟʘʪʦʨ ɼɿ-15 ʧʦʪʨʘʧʣʷʶʪʴ ʫ ʟʙʽʨʥʠʢ (ʈ-17) ʦʙôʻʤʦʤ 63 ʣ. ɼʦ 

ʢʦʤʧʦʥʝʥʪʽʚ ʜʦʜʘʶʪʴʩʷ 25,5 ʣ ʧʠʪʥʦʾ ʚʦʜʠ ʪʘ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʝʨʝʤʽʰʫʚʘʥʥʷ ʽʟ 

ʧʦʜʘʣʴʰʦʶ ʩʪʝʨʠʣʽʟʘʮʽʻʶ ʢʦʤʧʦʟʠʮʽʾ. ʇʽʜ ʯʘʩ ʩʪʝʨʠʣʽʟʘʮʽʾ ʢʽʣʴʢʽʩʪʴ ʢʦʥʜʝʥʩʘʪʫ 

ʩʪʘʥʦʚʠʪʴ 11 ʣ. ʈʝʞʠʤ ʩʪʝʨʠʣʽʟʘʮʽʾ - 112 0 ʉ ʫʧʨʦʜʦʚʞ 30 ʭʚ. ɿʜʽʡʩʥʝʥʥʷ ʩʪʝʨʠʣʽʟʘʮʽʾ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʰʣʷʭʦʤ ʧʦʜʘʯʽ ʛʦʩʪʨʦʾ ʧʘʨʠ ʯʝʨʝʟ ʥʠʞʥʽʡ ʩʧʫʩʢ ʟʙʽʨʥʠʢʘ ʪʘ 

ʦʜʥʦʯʘʩʥʦʶ ʧʦʜʘʯʝʶ ʛʣʫʭʦʾ ʧʘʨʠ ʫ ʩʦʨʦʯʢʫ ʟʙʽʨʥʠʢʘ.  

ɼʈ 5.3.2. ʇʨʠʛʦʪʫʚʘʥʥʷ ʽ ʩʪʝʨʠʣʽʟʘʮʽʷ ʢʦʤʧʦʟʠʮʽʾ ɹ 

1,8 ʢʛ ʥʽʪʨʘʪʫ ʥʘʪʨʽʶ ʯʝʨʝʟ ʚʘʛʦʚʠʡ ʜʦʟʘʪʦʨ ɼɿ-22 ʧʦʜʘʻʪʴʩʷ ʫ ʤʽʨʥʠʢ ʦʙôʻʤʦʤ 

5 ʣ ʄ-23 ʨʘʟʦʤ ʟ 3 ʣ ʚʦʜʠ ʟ ʪʨʫʙʦʧʨʦʚʦʜʫ ʟʛʽʜʥʦ ʨʦʪʘʤʝʪʨʫ, ʟʚʘʞʘʶʯʠ ʥʘ ʛʘʨʥʝ 

ʨʦʟʯʠʥʝʥʥʷ ʥʽʪʨʠʪʫ ʥʘʪʨʽʶ ʫ ʚʦʜʽ ʧʝʨʝʤʽʰʫʚʘʥʥʷ ʥʝ ʟʜʽʡʩʥʶʻʪʴʩʷ. ʂʦʥʮʝʥʪʨʦʚʘʥʠʡ 

ʨʦʟʯʠʥ ʨʘʟʦʤ ʽʟ 104,6 ʣ ʧʠʪʥʦʾ ʚʦʜʠ ʯʝʨʝʟ ʨʦʪʘʤʝʪʨ ʟ ʪʨʫʙʦʧʨʦʚʦʜʫ ʧʦʜʘʶʪʴʩʷ ʫ 

ʧʨʦʩʪʝʨʠʣʽʟʦʚʘʥʠʡ ʤʝʪʘʣʝʚʠʡ ʬʝʨʤʝʥʪʝʨ ʚ ʷʢʦʤʫ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʩʪʝʨʠʣʽʟʘʮʽʷ. ʇʽʜ ʯʘʩ ʩʪʝʨʠʣʽʟʘʮʽʾ ʢʽʣʴʢʽʩʪʴ ʢʦʥʜʝʥʩʘʪʫ ʩʪʘʥʦʚʠʪʴ 4,4 ʣ. ʇʘʨʘʤʝʪʨʠ 
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ʩʪʝʨʠʣʽʟʘʮʽʾ: t=131 0 ʉ, Ű= 40 ʭʚ. ʉʪʝʨʠʣʽʟʘʮʽʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʰʣʷʭʦʤ ʧʦʜʘʯʽ ʛʦʩʪʨʦʾ 

ʧʘʨʠ, ʷʢʘ ʧʦʜʘʻʪʴʩʷ ʯʝʨʝʟ ʙʘʨʙʦʪʝʨ, ʘ ʪʘʢʦʞ ʛʣʫʭʦʾ ʧʘʨʠ ʫ ʩʦʨʦʯʢʫ.  

ɼʈ 5.4. ʇʽʜʛʦʪʦʚʢʘ ʧʽʜʞʠʚʣʶʚʘʣʴʥʦʛʦ ʨʦʟʯʠʥʫ ʜʣʷ ʚʠʨʦʙʥʠʯʦʛʦ ʙʽʦʩʠʥʪʝʟʫ 

3,66 ʢʛ ʝʢʩʪʨʘʢʪʫ ʮʫʢʨʦʚʦʾ ʪʨʦʩʪʠʥʠ ʯʝʨʝʟ ʚʘʛʦʚʠʡ ʜʦʟʘʪʦʨ ɼɿ-20 ʧʦʜʘʻʪʴʩʷ ʫ 

ʨʝʘʢʪʦʨ ʈɿ ï 21 ʦʙôʻʤʦʤ 15 ʣ, ʦʜʥʦʯʘʩʥʦ ʟʜʽʡʩʥʶʻʪʴʩʷ ʧʦʜʘʯʘ ʽ 8 ʣ ʚʦʜʠ, ʜʣʷ 

ʧʨʠʰʚʠʜʰʝʥʥʷ ʨʦʟʯʠʥʝʥʥʷ ʧʨʦʚʦʜʠʪʴʩʷ ʧʝʨʝʤʽʰʫʚʘʥʥʷ ʟ ʥʘʩʪʫʧʥʦʶ 

ʩʪʝʨʠʣʽʟʘʮʽʻʶ. ʈʝʞʠʤ ʩʪʝʨʠʣʽʟʘʮʽʾ ï ʪʝʤʧʝʨʘʪʫʨʘ 112 0ʉ, ʪʨʠʚʘʣʽʩʪʴ 30 ʭʚ. 

ʇʨʦʩʪʝʨʠʣʽʟʦʚʘʥʠʡ ʨʦʟʯʠʥ ʧʦʜʘʻʪʴʩʷ ʫ ʚʠʨʦʙʥʠʯʠʡ ʬʝʨʤʝʥʪʝʨ ʌ - 26 ʥʘ 2 ʜʦʙʫ 

ʢʫʣʴʪʠʚʫʚʘʥʥʷ, ʢʦʣʠ ʢʦʥʮʝʥʪʨʘʮʽʷ ʜʞʝʨʝʣʘ ʂʘʨʙʦʥʫ ʩʪʘʻ ʤʝʥʰʦʶ 5 ʛ/ʣ.  

ʊʇ 6. ʇʽʜʛʦʪʦʚʢʘ ʧʦʩʽʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. 

ʊʇ 6.1. ʇʽʜʪʨʠʤʘʥʥʷ ʢʦʣʝʢʮʽʡʥʦʾ ʢʫʣʴʪʫʨʠ 

A. bisporus ʫ ʷʢʦʩʪʽ ʢʦʣʝʢʮʽʡʥʦʾ ʢʫʣʴʪʫʨʠ ʟʙʝʨʽʛʘʶʪʴ ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ 4 0ʉ 

ʧʨʦʪʷʛʦʤ 3-4 ʤʽʩʷʮʽʚ ʫ ʧʨʦʙʽʨʢʘʭ ʟʽ ʩʢʦʰʝʥʠʤ ʢʘʨʪʦʧʣʷʥʦ-ʜʝʩʪʨʦʟʥʠʤ ʘʛʘʨʦʤ. ɺʩʽ 

ʨʦʙʦʪʠ ʟ̔ ʢʦʣʝʢʮʽʡʥʦʶ ʢʫʣʴʪʫʨʦʶ A. bisporus ʧʨʦʚʦʜʷʪʴʩʷ ʣʠʰʝ ʫ ʘʩʝʧʪʠʯʥʠʭ 

ʫʤʦʚʘʭ. 

ʊʇ 6.2. ʆʜʝʨʞʘʥʥʷ ʨʦʙʦʯʦʾ ʢʫʣʴʪʫʨʠ ʥʘ ʘʛʘʨʠʟʦʚʘʥʠʭ ʩʝʨʝʜʦʚʠʱʘʭ 

ʂʦʣʝʢʮʽʡʥʫ ʢʫʣʴʪʫʨʫ A. bisporus, ̔ ʟ ʧʨʦʙʽʨʦʢ ʟ ʢʘʨʪʦʧʣʷʥʦ-ʜʝʩʪʨʦʟʥʠʤ ʘʛʘʨʦʤ, 

ʫ ʚʠʛʣʷʜʽ ʘʛʘʨʦʚʠʭ ʙʣʦʢʽʚ ʨʦʟʩʽʚʘʶʪʴ ʥʘ ʯʘʰʢʠ ʇʝʪʨʽ ʟ ʢʘʨʪʦʧʣʷʥʦ-ʜʝʩʪʨʦʟʥʠʤ 

ʘʛʘʨʦʤ ʪʘ ʽʥʢʫʙʫʶʪʴ ʟʘ ʥʘʩʪʫʧʥʠʭ ʫʤʦʚ: ʪʝʤʧʝʨʘʪʫʨʘ 25 0ʉ, ʪʨʠʚʘʣʽʩʪʴ 4 ʜʦʙʠ. 

ʊʇ 6.3.ɺʠʨʦʱʫʚʘʥʥʷ ʢʫʣʴʪʫʨʠ ʚ ʢʦʣʙʘʭ ʥʘ ʢʘʯʘʣʢʘʭ 

ɼʣʷ ʚʠʨʦʱʫʚʘʥʥʷ ʧʦʩʽʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ A. bisporus ʫ ʢʦʣʙʘʭ ʦʙôʻʤʦʤ 750 ʤʣ ʽʟ 

121 ʤʣ ʧʦʞʠʚʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʥʝʦʙʭʽʜʥʦ ʚʩʪʘʥʦʚʠʪʠ ʧʦʢʘʟʥʠʢ ʨʅ ʫ ʤʝʞʘʭ 6-6,5 

ʜʦʜʘʚʘʥʥʷʤ 1,7 ʤʣ 6 % ʨʦʟʯʠʥʫ ʬʦʩʬʦʨʥʦʾ ʢʠʩʣʦʪʠ (ʚʽʜ ɼʈ 4.1) ʪʘ ʟʘ ʥʝʦʙʭʽʜʥʦʩʪʽ 

ʨʝʛʫʣʶʚʘʥʥʷ ʨʅ ʫ ʤʝʞʘʭ 6-6,5 ʚʥʝʩʝʥʥʷʤ ʩʪʝʨʠʣʴʥʦʛʦ 6 % ʨʦʟʯʠʥʫ ʛʽʜʨʦʢʩʠʜʫ 

ʥʘʪʨʽʶ (ʚʽʜ ɼʈ 4.2). ʇʽʜʛʦʪʦʚʣʝʥʽ ʩʪʝʨʠʣʴʥʽ ʨʦʟʯʠʥʠ ʫ ʢʦʣʙʠ ʚʥʦʩʷʪʴʩʷ ʣʠʰʝ ʫ 

ʘʩʝʧʪʠʯʥʠʭ ʫʤʦʚʘʭ. 

ʅʘ ʯʘʰʮʽ ʇʝʪʨʽ ʩʚʝʨʜʣʦʤ ʚʠʨʽʟʘʶʪʴ ʜʠʩʢʠ ʤʽʮʝʣʽʶ A. bisporus ʜʽʘʤʝʪʨʦʤ 5 ʤʤ 

ʽ ʚ ʘʩʝʧʪʠʯʥʠʭ ʫʤʦʚʘʭ ʚʥʦʩʷʪʴ ʚ ʜʚʘʥʘʜʮʷʪʴ ʩʪʝʨʠʣʴʥʠʭ ʢʘʯʘʣʦʯʥʠʭ ʢʦʣʙ. 
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ɯʥʦʢʫʣʷʮʽʶ ʢʦʣʙ ʟʜʽʡʩʥʶʶʪʴ ʟ ʨʦʟʨʘʭʫʥʢʫ 5 ʜʠʩʢʽʚ ʥʘ 50 ʤʣ ʧʦʞʠʚʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

ʄʽʢʨʦʙʽʦʣʦʛʽʯʥʠʡ ʘʥʘʣʽʟ ʟʜʽʡʩʥʶʶʪʴ ʧʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʢʫʣʴʪʠʚʫʚʘʥʥʷ.  

ʇʽʩʣʷ ʚʠʨʦʱʫʚʘʥʥʷ ʛʨʠʙʽʚ A. bisporus ʫ ʢʦʣʙʘʭ ʥʘ ʢʘʯʘʣʮʽ (200 ʦʙ/ʭʚ) 

ʫʧʨʦʜʦʚʞ 3 ʜʽʙ, ʦʪʨʠʤʘʥʫ ʢʫʣʴʪʫʨʘʣʴʥʫ ʨʽʜʠʥʫ ʟ ʤʽʮʝʣʽʻʤ ʽʟ 12 ʢʦʣʙ ʧʽʩʣʷ 

ʧʝʨʝʤʽʰʫʚʘʥʥʷ ʚ ʘʩʝʧʪʠʯʥʠʭ ʫʤʦʚʘʭ ʧʝʨʝʥʦʩʷʪʴ ʫ ʩʪʝʨʠʣʴʥʫ ʟʘʩʽʚʥʫ ʢʦʣʙʫ ʦʙôʻʤʦʤ 

5 ʣ. 

ʊʇ.6.4. ɺʠʨʦʱʫʚʘʥʥʷ ʢʫʣʴʪʫʨʠ ʚ ʽʥʦʢʫʣʷʪʦʨʽ ʦʙôʻʤʦʤ 30 ʣ 

ʋ ʬʝʨʤʝʥʪʝʨʽ ɯ-15 ʟ ʧʨʦʩʪʝʨʠʣʽʟʦʚʘʥʠʤ ʧʦʞʠʚʥʠʤ ʩʝʨʝʜʦʚʠʱʝʤ (ʚʽʜ ɼʈ 5.2) 

ʧʝʨʝʜ ʚʥʝʩʝʥʥʷʤ ʧʦʩʽʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʘʚʪʦʤʘʪʠʯʥʦ ʚʩʪʘʥʦʚʣʶʶʪʴ ʨʅ ʫ ʤʝʞʘʭ 6-6,5 

ʜʦʜʘʚʘʥʥʷʤ 6% ʨʦʟʯʠʥʫ ʬʦʩʬʦʨʥʦʾ ʢʠʩʣʦʪʠ (ʚʽʜ ɼʈ 4.1), ʘ ʪʘʢʦʞ 6 % ʨʦʟʯʠʥʫ 

ʛʽʜʨʦʢʩʠʜʫ ʥʘʪʨʽʶ (ʚʽʜ ɼʈ 4.2) ʟʘ ʧʦʢʘʟʘʤʠ ʜʘʪʯʠʢʦʤ ʨʅ. ʅʘʩʪʫʧʥʠʤ ʝʪʘʧʦʤ ʻ 

ʚʥʝʩʝʥʥʷ ʧʦʩʽʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ A. bisporus (ʯʝʨʝʟ ʟʘʩʽʚʥʫ ʢʦʣʙʫ ʚʽʜ ʊʇ 6.3). ɼʘʪʯʠʢ 

ʧʽʥʠ ʨʝʛʫʣʶʻ ʧʨʦʮʝʩ ʧʽʥʦʫʪʚʦʨʝʥʥʷ, ʷʢʝ ʤʽʥʽʤʽʟʫʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʥʘʷʚʥʦʩʪʽ 

ʤʝʭʘʥʽʯʥʦʛʦ ʧʽʥʦʛʘʩʥʠʢʘ, ʢʨʽʤ ʪʦʛʦ, ʟʘ ʥʝʦʙʭʽʜʥʦʩʪʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʽʥʦʛʘʩʽʥʥʷ 

ʦʣʠʚʢʦʚʦʶ ʦʣʽʻʶ (ʚʽʜ ɼʈ 3.1). ɸʩʝʧʪʠʯʥʽʩʪʴ ʧʽʜôʻʜʥʘʥʥʷ ʻʤʥʦʩʪʝʡ ʟʽ ʩʪʝʨʠʣʴʥʠʤʠ 

ʨʦʟʯʠʥʘʤʠ ʜʦ ʬʝʨʤʝʥʪʝʨʘ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʬʣʘʤʙʫʚʘʥʥʷʤ. ʂʦʞʥʽ 8 ʛʦʜʠʥ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʨʦʙʦʚʽʜʙʽʨ ʽʟ ʬʝʨʤʝʥʪʝʨʘ, ʜʣʷ ʚʽʜʽʙʨʘʥʠʭ ʧʨʦʙ ʟʜʽʡʩʥʶʻʪʴʩʷ 

ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʠʡ ʘʥʘʣʽʟ, ʚʠʟʥʘʯʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʙʽʦʤʘʩʠ ʪʘ ʚʩʪʘʥʦʚʣʝʥʥʷ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʜʞʝʨʝʣ ʚʫʛʣʝʮʝʚʦʛʦ ʪʘ ʘʟʦʪʥʦʛʦ ʞʠʚʣʝʥʥʷ.  

ʇʽʩʣʷ ʚʠʨʦʱʫʚʘʥʥʷ ʛʨʠʙʽʚ A. bisporus ʫ ʽʥʦʢʫʣʷʪʦʨʽ ɯ-15 ʧʨʠ ʨʝʞʠʤʽ 

ʧʝʨʝʤʽʰʫʚʘʥʥʷ 150 ʦʙ/ʭʚ, ʘʝʨʘʮʽʾ 0,25 ʣ ʧʦʚʽʪʨʷ/ʣ*ʛʦʜ ʫʧʨʦʜʦʚʞ 3 ʜʽʙ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʽ 25 0ʉ ʪʘ ʨʅ 6-6,5 ʢʫʣʴʪʫʨʘʣʴʥʫ ʨʽʜʠʥʫ ʟ ʤʽʮʝʣʽʻʤ A. bisporus ʫ 

ʘʩʝʧʪʠʯʥʠʭ ʫʤʦʚʘʭ ʧʝʨʝʢʘʯʫʶʪʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʨʫʙʠ ʧʝʨʝʪʠʩʢʘʥʥʷ ʚ ʚʠʨʦʙʥʠʯʠʡ 

ʬʝʨʤʝʥʪʝʨ ʌʨ ï 26 ʦʙôʻʤʦʤ 300 ʣ. 

ʊʇ 7. ɹʽʦʩʠʥʪʝʟ 

ʊʇ 7.1.ɺʠʨʦʙʥʠʯʝ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʫ ʬʝʨʤʝʥʪʝʨʽ ʦʙôʻʤʦʤ 300 ʣ 

ɺʠʨʦʙʥʠʯʝ ʢʫʣʴʪʠʚʫʚʘʥʥʷ A. bisporus ʟʜʽʡʩʥʶʻʪʴʩʷ ʫ ʬʝʨʤʝʥʪʝʨʽ ʌʨ ï 26 ̔ ʟ 

ʨʦʙʦʯʠʤ ʦʙôʻʤʦʤ 300 ʣ. ʋ ʬʝʨʤʝʥʪʝʨ ʟ̔ ʧʨʦʩʪʝʨʠʣʽʟʦʚʘʥʦʶ ʢʦʤʧʦʟʠʮʽʻʶ ɹ (ʚʽʜ ɼʈ 
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5.3.2) ʚ ʘʩʝʧʪʠʯʥʠʭ ʫʤʦʚʘʭ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʪʝʨʠʣʴʥʦʛʦ ʚʽʜʮʝʥʪʨʦʚʦʛʦ ʥʘʩʦʩʫ ʅ-18 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʝʨʝʢʘʯʫʚʘʥʥʷ 41,1 ʣ ʢʦʤʧʦʟʠʮʽʾ ɸ (ʚʽʜ ɼʈ 5.3.1). ɿʘ ʧʦʢʘʟʘʤʠ ʜʘʪʯʠʢʘ 

ʘʚʪʦʤʘʪʠʯʥʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʨʝʛʫʣʶʚʘʥʥʷ ʨʅ ʫ ʤʝʞʘʭ 6-6,5 ʜʦʜʘʚʘʥʥʷʤ 6% ʨʦʟʯʠʥʫ 

ʬʦʩʬʦʨʥʦʾ ʢʠʩʣʦʪʠ (ʚʽʜ ɼʈ 4.1) ʪʘ 6% ʨʦʟʯʠʥʫ ʛʽʜʨʦʢʩʠʜʫ ʥʘʪʨʽʶ (ʚʽʜ ɼʈ 4.2). 

ʅʘʩʪʫʧʥʠʤ ʝʪʘʧʦʤ ʻ ʚʥʝʩʝʥʥʷ ʧʦʩʽʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ A. bisporus ʯʝʨʝʟ ʪʨʫʙʫ 

ʧʝʨʝʪʠʩʢʘʥʥʷ (ʚʽʜ ʊʇ 6.4).ɿʘ ʧʦʢʘʟʘʤʠ ʜʘʪʯʠʢʫ ʧʽʥʠ ʟʜʽʡʩʥʶʻʪʴʩʷ ʨʝʛʫʣʶʚʘʥʥʷ 

ʚʤʽʩʪʫ ʧʽʥʠ, ʟʘ ʥʝʦʙʭʽʜʥʦʩʪʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʽʥʦʛʘʩʽʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʭʘʥʽʯʥʦʛʦ 

ʧʽʥʦʛʘʩʥʠʢʘ ʪʘ ʦʣʠʚʢʦʚʦʶ ʦʣʽʻʶ (ɼʈ 3.1). ɸʩʝʧʪʠʯʥʽʩʪʴ ʧʽʜôʻʜʥʘʥʥʷ ʻʤʥʦʩʪʝʡ ʟʽ 

ʩʪʝʨʠʣʴʥʠʤʠ ʨʦʟʯʠʥʘʤʠ ʜʦ ʬʝʨʤʝʥʪʝʨʘ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʬʣʘʤʙʫʚʘʥʥʷʤ. ʊʨʠʚʘʣʽʩʪʴ 

ʢʫʣʴʪʠʚʫʚʘʥʥʷ A. bisporus ʩʪʘʥʦʚʠʪʴ 4 ʜʦʙʠ ʧʨʠʥʘʩʪʫʧʥʠʭ ʫʤʦʚʘʭ: ʪʝʤʧʝʨʘʪʫʨʘ 25 

0ʉ, ʨʅ 6-6,5, ʨʝʞʠʤ ʧʝʨʝʤʽʰʫʚʘʥʥʷ 150 ʦʙ/ʭʚ, ʘʝʨʘʮʽ ̫0,25 ʣ ʧʦʚʽʪʨʷ/ ʣ *ʛʦʜ. 

ʂʦʞʥʽ 8 ʛʦʜʠʥ ʟʜʽʡʩʥʶʻʪʴʩʷ ʧʨʦʙʦʚʽʜʙʽʨ. ɼʣʷ ʚʽʜʽʙʨʘʥʠʭ ʧʨʦʙ ʧʨʦʚʦʜʠʪʩɹ ̫

ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʠʡ ʘʥʘʣʽʟ, ʚʠʟʥʘʯʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʙʽʦʤʘʩʠ ʪʘ ʜʞʝʨʝʣ ʚʫʛʣʝʮʝʚʦʛʦ ʪʘ 

ʘʟʦʪʥʦʛʦ ʞʠʚʣʝʥʥʷ.  

ɺʠʨʦʙʥʠʯʠʡ ʙʽʦʩʠʥʪʝʟ ʟʘʢʽʥʯʫʻʪʴʩʷ ʥʘ 4 ʜʦʙʫ ʧʦ ʜʦʩʷʛʥʝʥʽ ʢʫʣʴʪʫʨʦʶ 

A. bisporus ʝʢʩʧʦʥʝʥʮʽʡʥʦʾ ʬʘʟʠ ʨʦʩʪʫ, ʢʦʥʮʝʥʪʨʘʮʽʷ ʙʽʦʤʘʩʠ ʥʘ ʢʽʥʝʮʴ 

ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʩʪʘʥʦʚʠʪʴ 15 ʛ/ʣ, ʧʨʠ ʫʪʚʦʨʝʥʥʽ ʤʝʥʰʦʾ ʢʽʣʴʢʦʩʪʽ ʙʽʦʤʘʩʠ 

ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʧʨʠʧʠʥʷʻʪʴʩʷ ʟʘ ʫʤʦʚʠ, ʱʦ ʚʝʩʴ ʚʫʛʣʝʮʝʚʤʽʩʥʠʡ ʩʫʙʩʪʨʘʪ ʙʫʜʝ 

ʩʧʦʞʠʪʠʡ. 

ɿɺ 8. ɿʥʝʰʢʦʜʞʝʥʥʷ ʚʽʜʭʦʜʽʚ 

ɿɺ 8.1. ɿʥʝʰʢʦʜʞʝʥʥʷ ʛʘʟʦʧʦʜʽʙʥʠʭ ʚʽʜʭʦʜʽʚ 

ɼʦ ʛʘʟʦʚʠʭ ʚʠʢʠʜʽʚ ʚʠʨʦʙʥʠʮʪʚʘ ʦʜʝʨʞʘʥʥʷ ʤʽʮʝʣʽʘʣʴʥʦʾ ʤʘʩʠ A. bisporus 

ʥʘʣʝʞʘʪʴ ʣʠʰʝ ʚʠʢʠʜʠ ʚʽʜʧʨʘʮʴʦʚʘʥʦʛʦ ʧʦʚʽʪʨʷ. ʇʦʚʽʪʨʷ, ʷʢʝ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ 

ʧʝʨʝʚʽʨʢʠ ʛʝʨʤʝʪʠʯʥʦʩʪʽ ʦʙʣʘʜʥʘʥʥʷ, ʥʝ ʤʽʩʪʠʪʴ ʰʢʽʜʣʠʚʠʭ ʨʝʯʦʚʠʥ. ɿʘʛʘʣʴʥʽ 

ʦʙʩʷʛʠ ʚʠʢʠʜʽʚ ʩʪʘʥʦʚʣʷʪʴ 441 ʣ ʟʘ ʦʜʠʥ ʚʠʨʦʙʥʠʯʠʡ ʮʠʢʣ, ʦʩʢʽʣʴʢʠ ʟʘ ʨʽʢ ʥʘ 

ʚʠʨʦʙʥʠʮʪʚʽ ʟʜʽʡʩʥʶʻʪʴʩʷ 12 ʮʠʢʣʽʚ ʨʽʯʥʽ ʦʙʩʷʛʠ ʛʘʟʦʚʠʭ ʚʠʢʠʜʽʚ ʩʪʘʥʦʚʣʷʪʴ 5292 

ʣ. ʆʩʢʽʣʴʢʠ ʪʘʢʝ ʧʦʚʽʪʨʷ ʤʘʻ ʥʠʟʴʢʠʡ ʨʽʚʝʥʴ ʟʘʙʨʫʜʥʝʥʥʷ, ʚʩʪʘʥʦʚʣʶʚʘʪʠ ʜʦʨʦʛʽ 

ʩʧʦʩʦʙʠ ʦʯʠʱʝʥʥʷ ʥʝʜʦʮʽʣʴʥʦ. ɼʣʷ ʦʯʠʱʝʥʥʷ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟʦʚʠʭ ʚʠʢʠʜʽʚ 
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ʜʘʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʬʽʣʴʪʨʠ, ʚ ʷʢʠʭ ʧʦʚʽʪʨʷ 

ʦʯʠʱʫʻʪʴʩʷ ʜʦ ʩʪʫʧʝʥʶ ʦʯʠʱʝʥʥʷ 99,999 % ʽ ʧʽʩʣʷ ʤʦʞʝ ʧʦʚʪʦʨʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ. ɸʣʝ, ʟʚʘʞʘʶʯʠ ʥʘ ʤʦʞʣʠʚʽʩʪʴ ʧʦʪʨʘʧʣʷʥʥʷ ʩʧʦʨ ʜʘʥʦʛʦ 

ʦʨʛʘʥʽʟʤʫ, ʧʨʠ ʦʯʠʱʝʥʥʽ ʧʦʚʽʪʨʷ ʽʟ ʚʠʨʦʙʥʠʯʦʛʦ ʬʝʨʤʝʥʪʝʨʘ ʪʘ ʽʥʦʢʫʣʷʪʦʨʘ 

ʥʝʦʙʭʽʜʥʦ ʩʪʝʞʠʪʠ ʟʘ ʰʚʠʜʢʽʩʪʶ ʬʽʣʴʪʨʫʚʘʥʥʷ, ʱʦʙ ʫʥʠʢʥʫʪʠ ʟʘʙʠʚʘʥʥʷ ʬʽʣʴʪʨʘ. 

ɺʘʨʪʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʧʦʪʨʘʧʣʷʥʥʷ ʜʘʥʦʛʦ ʦʨʛʘʥʽʟʤʫ ʫ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ ʥʝ ʻ 

ʥʝʙʝʟʧʝʯʥʠʤ, ʦʩʢʽʣʴʢʠ ʜʘʥʘ ʢʫʣʴʪʫʨʘ ʻ ʜʦʩʠʪʴ ʚʨʘʟʣʠʚʘ ʜʦ ʨʽʟʥʠʭ ʰʢʽʜʥʠʢʽʚ. ʇʽʩʣʷ 

ʬʽʣʴʪʨʫʚʘʥʥʷ ʪʘʢʠʡ ʬʽʣʴʪʨ ʥʝʦʙʭʽʜʥʦ ʧʨʦʩʪʝʨʠʣʽʟʫʚʘʪʠ ʜʣʷ ʟʥʠʱʝʥʥʷ ʥʝ 

ʪʝʨʤʦʩʪʽʡʢʠʭ ʩʧʦʨ ʜʘʥʦʛʦ ʙʘʟʠʜʽʦʤʽʮʝʪʘ. 

ɿɺ 8.2. ɿʝʰʢʦʜʞʝʥʥʷ ʨʽʜʢʠʭ ʚʽʜʭʦʜʽʚ 

ʅʘ ʜʘʥʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽ ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ ʨʽʟʥʽ ʛʨʫʧʠ ʨʽʜʢʠʭ ʚʽʜʭʦʜʽʚ: 

ʚʽʜʧʨʘʮʴʦʚʘʥʘ ʚʦʜʘ, ʚʽʜʧʨʘʮʴʦʚʘʥʠʡ ʨʦʟʯʠʥ ʢʘʫʩʪʠʯʥʦʾ ʩʦʜʠ, ʚʽʜʧʨʘʮʴʦʚʘʥʠʡ 

ʨʦʟʯʠʥ ʘʟʦʪʥʦʾ ʢʠʩʣʦʪʠ, ʚʽʜʧʨʘʮʴʦʚʘʥʠʡ ʨʦʟʯʠʥ ɹʣʘʥʽʜʘʩ 300 ʪʘ ʚʽʜʬʽʣʴʪʨʦʚʘʥʘ 

ʢʫʣʴʪʫʨʘʣʴʥʘ ʨʽʜʠʥʘ. 

ʂʽʣʴʢʽʩʪʴ ʚʽʜʭʦʜʽʚ ʟʘ ʦʜʠʥ ʚʠʨʦʙʥʠʯʠʡ ʮʠʢʣ ʩʪʘʥʦʚʠʪʴ 549 ʣ, ʚʽʜʧʦʚʽʜʥʦ ʟʘ ʨʽʢ 

ʨʦʙʦʪʠ ʚʠʨʦʙʥʠʮʪʚʘ ʢʽʣʴʢʽʩʪʴ ʨʽʜʢʠʭ ʚʽʜʭʦʜʽʚ ʚʠʨʦʙʥʠʮʪʚʘ ʩʢʣʘʜʝ 5174 ʣ, ʪʦʤʫ ʜʣʷ 

ʾʭ ʟʥʝʰʢʦʜʞʝʥʥʷ ʥʝʦʙʭʽʜʥʦ ʟʚʝʨʪʘʪʠ ʟʥʘʯʥʫ ʫʚʘʛʫ. 

ʈʦʟʯʠʥʠ ʢʘʫʩʪʠʯʥʦʾ ʩʦʜʠ ʪʘ ʘʟʦʪʥʦʾ ʢʠʩʣʦʪʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʤʠʪʪʷ 

ʻʤʥʽʩʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʟʘ ʫʯʘʩʪʶ ʉɯʈ-ʤʠʡʢʠ. ʊʘʢʽ ʨʦʟʯʠʥʠ ʧʝʚʥʠʡ ʯʘʩ 

ʚʽʜʥʦʚʣʶʶʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʬʽʣʴʪʨʽʚ ʚʽʜ ʟʘʣʠʰʢʽʚ ʟʘʙʨʫʜʥʝʥʴ ʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 

ʧʦʚʪʦʨʥʦ. ʇʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ ʚʠʨʦʙʥʠʮʪʚʘ ʨʦʟʯʠʥ ʢʘʫʩʪʠʯʥʦʾ ʩʦʜʠ ʥʝʡʪʨʘʣʽʟʫʻʪʴʩʷ 

ʨʦʟʯʠʥʦʤ ʘʟʦʪʥʦʾ ʢʠʩʣʦʪʠ: 

NaOH + HNO3 = NaNO3 + H2O. 

ʆʪʨʠʤʘʥʽ ʩʪʽʯʥʽ ʚʦʜʠ ʟ ʥʽʪʨʠʪʦʤ ʥʘʪʨʽʶ ʟʤʽʰʫʶʪʴʩʷ ʟ ʚʽʜʧʨʘʮʴʦʚʘʥʠʤʠ 

ʚʦʜʘʤʠ. ɺʽʜʧʨʘʮʴʦʚʘʥʘ ʚʦʜʘ ʤʘʻ ʥʠʟʴʢʠʡ ʨʽʚʝʥʴ ʟʘʙʨʫʜʥʝʥʥʷ, ʦʩʢʽʣʴʢʠ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʤʠʪʪʷ. ʋ ʥʽʡ ʤʦʞʝ ʤʽʩʪʠʪʠʩʷ ʙʘʛʘʪʦ ʦʨʛʘʥʽʯʥʠʭ ʟʘʙʨʫʜʥʝʥʴ. 

ɼʦ ʥʠʭ ʜʦʜʘʻʪʴʩʷ ʚʽʜʧʨʘʮʴʦʚʘʥʠʡ ʨʦʟʯʠʥ ɹʣʘʥʽʜʘʩ 300. ʋ ʩʪʽʯʥʽ ʚʦʜʠ ʪʘʢʦʞ 
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ʧʦʪʨʘʧʣʷʻ ʚʽʜʬʽʣʴʪʨʦʚʘʥʘ ʪʘ ʩʠʣʴʥʦ ʨʦʟʙʘʚʣʝʥʘ ʢʫʣʴʪʫʨʘʣʴʥʘ ʨʽʜʠʥʘ. ʊʘʢʽ ʩʪʽʯʥʽ 

ʚʦʜʠ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ 3 ʢʣʘʩʫ ʥʝʙʝʟʧʝʢʠ. 

ʆʯʠʱʝʥʥʷ ʩʪʽʯʥʠʭ ʚʦʜ ʜʘʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʫʯʘʩʪʽ SBR-

ʨʝʘʢʪʦʨʘ. ʇʨʦʮʝʩ ʦʯʠʱʝʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʪʘʢ:  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ɼʘʥʠʡ ʩʧʦʩʽʙ ʦʯʠʱʝʥʥʷ ʻ ʧʨʦʩʪʠʤ ʫ ʨʝʘʣʽʟʘʮʽʾ, ʝʬʝʢʪʠʚʥʠʤ, ʥʝ ʧʦʪʨʝʙʫʻ 

ʙʘʛʘʪʦ ʤʽʩʮʷ ʜʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʦʯʠʩʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, ʘʚʪʦʤʘʪʠʯʥʠʤ, ʦʯʠʱʫʻ ʚʦʜʫ 

ʜʦ ʚʠʩʦʢʦʾ ʷʢʦʩʪʽ, ʱʦ ʨʦʙʠʪʴ ʤʦʞʣʠʚʠʤ ʾʾ ʧʦʜʘʣʴʰʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘ ʚʠʨʦʙʥʠʮʪʚʽ ʽ 

ʟʤʝʥʰʫʻ ʨʽʯʥʫ ʢʽʣʴʢʽʩʪʴ ʩʪʽʯʥʠʭ ʚʦʜ ʧʽʜʧʨʠʻʤʩʪʚʘ [105]. 

ʅʘʜʭʦʜʞʝʥʥʷ 

ʩʪʽʯʥʠʭ ʚʦʜ 

ɼʝʥʽʪʨʠʬʽʢʘʮʽʷ 

ʅʽʪʨʠʬʽʢʘʮʽʷ 

ʉʝʜʠʤʝʥʪʘʮʽʷ 

ɺʽʜʚʝʜʝʥʥʷ 

ʦʯʠʱʝʥʦʾ ʚʦʜʠ 
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ɿɺ 8.3. ɿʥʝʰʢʦʜʞʝʥʥʷ ʪʚʝʨʜʠʭ ʚʽʜʭʦʜʽʚ 

ʊʚʝʨʜʠʤʠ ʚʽʜʭʦʜʘʤʠ ʚʠʨʦʙʥʠʮʪʚʘ ʤʽʮʝʣʽʘʣʴʥʦʾ ʤʘʩʠ ʧʝʯʝʨʠʮʴ ʻ ʧʣʘʩʪʠʢʦʚʘ 

ʪʘʨʘ ʪʘ ʧʦʣʽʝʪʠʣʝʥ, ʷʢʽ ʜʦʚʛʦ ʨʦʟʢʣʘʜʘʶʪʴʩʷ ʫ ʥʘʚʢʦʣʠʰʥʴʦʤʫ ʩʝʨʝʜʦʚʠʱʽ. ɿʘ ʨʽʢ 

ʚʠʨʦʙʥʠʮʪʚʘ ʫʪʚʦʨʶʻʪʴʩʷ 36 ʢʛ ʪʚʝʨʜʠʭ ʚʽʜʭʦʜʽʚ. ʊʘʢʽ ʚʽʜʭʦʜʠ ʤʦʞʥʘ ʨʦʟʢʣʘʩʪʠ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʙʘʢʪʝʨʽʡ Ideonella sakaiensis, ʷʢʽ ʙʫʣʠ ʚʽʜʢʨʠʪʽ ʢʠʪʘʡʩʴʢʠʤʠ ʚʯʝʥʠʤʠ. 

ɸʣʝ ʜʘʥʠʡ ʩʧʦʩʽʙ ʱʝ ʥʝ ʜʦʩʪʘʪʥʴʦ ʚʠʚʯʝʥʠʡ ʽ ʥʝ ʤʘʻ ʧʨʦʤʠʩʣʦʚʠʭ ʰʪʘʤʽʚ ʜʘʥʦʛʦ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʫ, ʷʢʽ ʤʦʞʥʘ ʙʫʣʦ ʙ ʧʨʠʜʙʘʪʠ. ʊʦʤʫ ʥʘʡʙʽʣʴʰ ʜʦʮʽʣʴʥʠʤ ʻ ʩʧʦʩʽʙ 

ʟʙʠʨʘʥʥʷ ʧʣʘʩʪʠʢʦʚʦʛʦ ʪʘ ʧʦʣʽʝʪʠʣʝʥʦʚʦʛʦ ʩʤʽʪʪʷ, ʡʦʛʦ ʩʦʨʪʫʚʘʥʥʷ ʪʘ ʚʽʜʧʨʘʚʣʷʥʥʷ 

ʥʘ ʩʤʽʪʪʻʧʝʨʝʨʦʙʣʶʶʯʽ ʟʘʚʦʜʠ, ʦʩʢʽʣʴʢʠ ʾʭ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʦʚʪʦʨʥʦ. 

ɼʘʥʠʡ ʩʧʦʩʽʙ ʟʥʝʰʢʦʜʞʝʥʥʷ ʚʽʜʭʦʜʽʚ ʻ ʜʦʩʠʪʴ ʜʝʰʝʚʠʡ ʽ ʥʘʚʽʪʴ ʤʦʞʝ ʧʨʠʥʦʩʠʪʠ 

ʧʝʚʥʽ ʢʦʰʪʠ [106, 107]. 

5.10. ʂʦʥʪʨʦʣʴ ʚʠʨʦʙʥʠʮʪʚʘ ʤʽʮʝʣʽʘʣʴʥʦʾ ʤʘʩʠ Agaricus bisporus 

ʇʨʠ ʢʫʣʴʪʠʚʫʚʘʥʥʽ A. bisporus ʢʦʞʥʽ 8 ʛʦʜʠʥ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʨʦʙʦʚʽʜʙʽʨ. 

ʆʪʨʠʤʘʥʽ ʧʨʦʙʠ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʦʛʦ ʢʦʥʪʨʦʣʶ, 

ʚʠʟʥʘʯʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʙʽʦʤʘʩʠ A. bisporus, ʘ ʪʘʢʦʞ ʚʠʟʥʘʯʝʥʥʷ ʚʤʽʩʪʫ ʜʞʝʨʝʣʘ 

ʚʫʛʣʝʮʶ, ʷʢʠʤ ʚʠʩʪʫʧʘʻ ʝʢʩʪʨʘʢʪ ʮʫʢʨʦʚʦʾ ʪʨʦʩʪʠʥʠ, ʽ ʘʟʦʪʫ ï ʥ̔ ʪʨʠʪʫ ʥʘʪʨʽʶ.  

ʄʽʢʨʦʙʽʦʣʦʛʽʯʥʠʡ ʢʦʥʪʨʦʣʴ ʟʜʽʡʩʥʶʻʪʴʩʷ ʨʦʟʩʽʚʦʤ ʥʘ ʯʘʰʢʠ ʇʝʪʨʽ ʟ 

ʘʛʘʨʠʟʦʚʘʥʠʤʠ ʩʝʨʝʜʦʚʠʱʘʤʠ ʽ ʤʽʢʨʦʩʢʦʧʫʚʘʥʥʷʤ.  

ʆʪʨʠʤʘʥʫ ʧʨʦʙʫ ʨʦʟʩʽʚʘʶʪʴ ʩʪʝʨʠʣʴʥʦʶ ʧʝʪʣʝʶ ʥʘ ʯʘʰʢʠ ʇʝʪʨʽ ʜʦ 

ʽʟʦʣʴʦʚʘʥʠʭ ʢʦʣʦʥʽʡ. ɺʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʥʘʩʪʫʧʥʽ ʚʠʜʠ ʧʦʞʠʚʥʠʭ ʩʝʨʝʜʦʚʠʱ: 

ʤôʷʩʦ-ʧʝʧʪʦʥʥʠʡ ʘʛʘʨ (ʄʇɸ) ʽʟ ʤʝʪʦʶ ʚʠʷʚʣʝʥʥʷ ʙʘʢʪʝʨʽʡ ʪʘ ʩʫʩʣʦ-ʘʛʘʨ (ʉɸ) ī 

ʜʨʽʞʜʞʽʚ ʽ ʩʪʦʨʦʥʥʽʭ ʛʨʠʙʽʚ. ʂʨʽʤ ʪʦʛʦ, ʧʨʦʙʫ ʢʫʣʴʪʫʨʘʣʴʥʦʾ ʨʽʜʠʥʫ ʧʝʨʝʚʽʨʷʶʪʴ ʥʘ 

ʥʘʷʚʥʽʩʪʴ ʧʨʦʜʫʮʝʥʪʘ. ɿ ʮʽʻʶ ʤʝʪʦʶ ʟʨʘʟʦʢ ʧʨʦʙʠ ʚʥʦʩʷʪʴ ʥʘ ʯʘʰʢʠ ʟ ʢʘʨʪʦʧʣʷʥʦ-

ʜʝʢʩʪʨʦʟʥʠʤ ʘʛʘʨʠʟʦʚʘʥʠʤ ʩʝʨʝʜʦʚʠʱʝʤ ʜʣʷ ʧʝʨʝʚʽʨʢʠ ʤʦʨʬʦʣʦʛʦ-ʢʫʣʴʪʫʨʘʣʴʥʠʭ 

ʦʟʥʘʢ ʧʨʦʜʫʮʝʥʪʘ A. bisporus. ʂʦʣʦʥʽʷ A. bisporus ʨʦʩʪʝ ʩʫʮʽʣʴʥʠʤ ʛʘʟʦʥʦʤ ʙʽʣʦʛʦ 

ʢʦʣʴʦʨʫ ʟ ʜʦʙʨʝ ʨʦʟʚʠʥʫʪʠʤ ʧʦʚʽʪʨʷʥʠʤ ʤʽʮʝʣʽʻʤ (ʨʠʩ. 5.10.1). ʊʨʠʚʘʣʽʩʪʴ 

ʽʥʢʫʙʫʚʘʥʥʷ ʯʘʰʦʢ ï 5 ʜʽʙ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 25-27 0ʉ.  
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ʈʠʩ. 5.10.1. ʂʫʣʴʪʫʨʘ A. bisporus ʥʘ ʯʘʰʮʽ ʇʝʪʨʽ  

ɼʣʷ ʤʽʢʨʦʩʢʦʧʫʚʘʥʥʷ ʧʦʚʽʪʨʷʥʦʛʦ ʤʽʮʝʣʽʶ A. bisporus ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʧʨʝʧʘʨʘʪ çʨʦʟʜʘʚʣʝʥʘ ʢʨʘʧʣʷè, ʷʢʠʡ ʛʦʪʫʶʪʴ ʥʘ ʟʥʝʞʠʨʝʥʦʤʫ ʧʨʝʜʤʝʪʥʦʤʫ ʩʢʣ ̔

ʥʘʥʝʩʝʥʥʷʤ ʢʨʘʧʣʽ ʢʫʣʴʪʫʨʘʣʴʥʦʾ ʨʽʜʠʥʠ, ʥʘʢʨʠʚʘʶʪʴ ʥʘʢʨʠʚʥʠʤ ʩʢʝʣʴʮʝʤ ʽ ʟ 

ʧʦʜʘʣʴʰʠʤ ʩʽʢʨʦʩʢʦʧʫʚʘʥʥʷʤ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʙôʻʢʪʠʚʫ 40ʭ. ʇʨʠ ʤʽʢʨʦʩʢʦʧʽʾ 

ʚʠʷʚʣʷʶʪʴʩʷ ʩʧʦʨʠ ʷʡʮʝʧʦʜʽʙʥʽ ʛʣʘʜʢʽ, 4-7,5 ʭ 4-5,5 ʤʢʤ. 

 

ʈʠʩ. 6.2. ʄʽʢʨʦʩʢʦʧʽʷ ʩʧʦʨ A. bisporus [104]. 

ʂʦʥʮʝʥʪʨʘʮʽʷ ʙʽʦʤʘʩʠ. ɹʽʦʤʘʩʫ A. bisporus ʚʠʟʥʘʯʘʶʪʴ ʚʘʛʦʚʠʤ ʤʝʪʦʜʦʤ. ɼʣʷ 

ʚʠʟʥʘʯʝʥʥʷ ʚʤʽʩʪʫ ʙʽʦʤʘʩʠ ʢʫʣʴʪʫʨʘʣʴʥʫ ʨʽʜʠʥʫ ʦʙôʻʤʦʤ 100 ʤʣ ʮʝʥʪʨʠʬʫʛʫʚʘʣʠ ʥʘ 

ʧʨʦʪʷʟʽ 10 ʭʚʠʣʠʥ. ʆʪʨʠʤʘʥʠʡ ʦʩʘʜ ʢʣʽʪʠʥ ʜʚʽʯʽ ʧʨʦʤʠʚʘʶʪʴ ʚʽʜ ʟʘʣʠʰʢʽʚ 

ʧʦʞʠʚʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʽ ʧʝʨʝʥʦʩʠʣʠ ʫ ʙʶʢʩʠ. ɹʶʢʩʠ ʟ ʙʽʦʤʘʩʦʶ ʚʠʩʫʰʫʶʪʴʩʷ ʚ 

ʩʫhʠʣʴʥʽʡ ʰʘʬʽ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 100 Áʉ ʜʦ ʧʦʩʪʽʡʥʦʾ ʤʘʩʠ ʤʽʮʝʣʽʶ. 

ʂʦʥʮʝʥʪʨʘʮʽʷ ʜʞʝʨʝʣ ʢʘʨʙʦʥʫ. ʆʩʢʽʣʴʢʠ ʟʘ ʚʤʽʩʪʦʤ ʂʘʨʙʦʥʫ ʫ ʧʦʞʠʚʥʦʤʫ 

ʩʝʨʝʜʦʚʠʱʽ ʨʝʛʫʣʶʻʪʴʩʷ ʚʥʝʩʝʥʥʷ ʧʽʜʞʠʚʣʶʚʘʣʴʥʦʛʦ ʨʦʟʯʠʥʫ, ʜʣʷ ʡʦʛʦ ʚʠʟʥʘʯʝʥʥʷ 

ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʝʢʩʧʨʝʩ-ʤʝʪʦʜ. ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚʤʽʩʪʫ ʛʣʶʢʦʟʠ, ʷʢʘ 
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ʫʪʚʦʨʶʶʪʴʩʷ ʧʨʠ ʙʽʦʩʠʥʪʝʟʽ ʝʢʩʪʨʘʢʪʫ ʮʫʢʨʦʚʦʾ ʪʨʦʩʪʠʥʠ, ʫ ʢʫʣʴʪʫʨʘʣʴʥʽʡ ʨʽʜʠʥʽ 

ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʙʽʦʭʽʤʽʯʥʠʡ ʘʥʘʣʽʟʘʪʦʨ 2950D, ʚ ʷʢʦʤʫ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʽʤʤʦʙʽʣʽʟʦʚʘʥʽ ʬʝʨʤʝʥʪʥʽ ʝʣʝʢʪʨʦʜʠ YSI, ʱʦ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʘʪʠ 

ʨʝʟʫʣʴʪʘʪ ʧʨʦʪʷʛʦʤ 60 ʩ. YSI ʽʤʤʦʙʽʣʽʟʫʻ ʩʫʙʩʪʨʘʪ-ʩʧʝʮʠʬʽʯʥʽ ʬʝʨʤʝʥʪʠ ʤʽʞ ʜʚʦʤʘ 

ʩʝʣʝʢʪʠʚʥʠʤʠ, ʽʥʪʝʨʬʝʨʫʶʯʠʤʠ ʤʝʤʙʨʘʥʘʤʠ ʽ ʟ'ʻʜʥʫʶʪʴ ʤʝʤʙʨʘʥʥʠʡ ʢʦʤʧʦʥʝʥʪ ʟ 

ʧʣʘʪʠʥʦʚʠʤ ʝʣʝʢʪʨʦʜʦʤ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʠʩʦʢʦʩʧʝʮʠʬʽʯʥʦʛʦ ʚʠʤʽʨʶʚʘʥʥʷ. 

ɺʽʜʽʙʨʘʥʘ ʫ ʢʽʣʴʢʦʩʪʽ 100 ʤʣ ʧʨʦʙʘ ʽʟ ʬʝʨʤʝʥʪʝʨʘ ʧʝʨʝʤʽʰʫʻʪʴʩʷ ʪʘ 

ʧʨʦʚʦʜʠʪʴʩʷ ʬʣʴʪʨʫʚʘʥʥʷ ʯʝʨʝʟ ʧʘʧʝʨʦʚʠʡ ʬʽʣʴʪʨ ʜʣʷ ʚʽʜʦʢʨʝʤʣʝʥʥʷ ʙʽʦʤʘʩʠ. ɯʟ 

ʧʨʠʛʦʪʦʚʣʝʥʦʛʦ ʬʽʣʴʪʨʘʪʫ ʧʦ 5 ʤʣ ʟʨʘʟʢʘ ʬʽʣʴʪʨʫʶʪʴ ʫ ʦʢʨʝʤʽ ʧʨʦʙʽʨʢʠ ʯʝʨʝʟ 

ʟʘʢʨʽʧʣʝʥʠʡ ʬʽʣʴʪʨ ʟ̔ ʜʽʘʤʝʪʨʦʤ ʧʦʨ 0,22 ʤʢʤ. ʆʪʨʠʤʘʥʠʡ ʫ ʧʨʦʙʽʨʢʘʭ ʬʽʣʴʪʨʘʪ 

ʨʦʟʚʦʜʷʪʴ ʜʦ ʢʦʥʮʝʥʪʨʘʮʽʾ ʛʣʶʢʦʟʠ 0 ï 9 ʛ/ʣ ʟʘ ʜʦʧʦʤʦʛʦʶ ʙʫʬʝʨʥʦʛʦ ʨʦʟʯʠʥʫ ʪʘ 

ʜʠʩʪʠʣʴʦʚʘʥʦʾ ʚʦʜʠ. ɻʦʪʦʚʽ ʟʨʘʟʢʠ ʨʦʟʤʽʱʫʶʪʴ ʫ ʘʥʘʣʽʟʘʪʦʨʽ ̔  ʟʘʧʠʩʫʶʪʴ ʦʪʨʠʤʘʥʠʡ 

ʨʝʟʫʣʴʪʘʪ. 

ʌʝʨʤʝʥʪʥʠʡ ʟʦʥʜ, ʷʢʠʡ ʻ ʦʩʥʦʚʥʠʤ ʝʣʝʤʝʥʪʦʤ, ʦʩʥʘʱʝʥʠʡ ʪʨʠʰʘʨʦʚʦʶ 

ʤʝʤʙʨʘʥʦʶ, ʥʘ ʷʢʽʡ ʤʽʩʪʠʪʴʩ ̫ ʽʤʤʦʙʽʣʽʟʦʚʘʥʠʡ ʬʝʨʤʝʥʪ ʛʣʶʢʦʟʦʦʢʩʠʜʘʟʠ ʚ 

ʩʝʨʝʜʥʴʦʤʫ ʰʘʨʽ. ʃʠʮʴʦʚʘ ʯʘʩʪʠʥʘ ʟʦʥʜʘ, ʨʦʟʪʘʰʦʚʘʥʘ ʚ ʙʫʬʝʨʥʦʤʫ ʟʨʘʟʢʦʚʦʤʫ 

ʤʦʜʫʣʽ, ʢʫʜʠ ʽʥʩʪʨʫʤʝʥʪʦʤ ʚʚʦʜʠʪʴʩ ̫ʧʨʦʙʘ. ɻʣʶʢʦʟʘ ʽʟ ʧʨʦʙʠ ʜʠʬʫʥʜʫʻ ʯʝʨʝʟ 

ʧʝʨʰʫ ʤʝʤʙʨʘʥʫ. ʇʨʠ ʢʦʥʪʘʢʪʽ ʟ ʽʤʤʦʙʽʣʽʟʦʚʘʥʦʶ ʛʣʶʢʦʟʦʦʢʩʠʜʘʟʦʶ ʚʦʥʘ ʰʚʠʜʢʦ 

ʦʢʠʩʣʶʻʪʴʩʷ, ʫʪʚʦʨʶʶʯʠ ʧʝʨʝʢʠʩ ʚʦʜʥʶ (H2O2).  

ɻʣʶʢʦʟʘ + ʆ2= H2O2 + ɻʣʶʢʦʥʦ-1,5-ʣʘʢʪʦʥ 

H2O2, ʫ ʩʚʦʶ ʯʝʨʛʫ, ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʚʥʫʪʨʽʰʥʶ ʤʝʤʙʨʘʥʫ, ʽ ʫ ʨʝʟʫʣʴʪʘʪʽ 

ʦʢʠʩʣʶʻʪʴʩʷ ʥʘ ʧʣʘʪʠʥʦʚʦʤʫ ʘʥʦʜʽ, ʧʨʠ ʮʴʦʤʫ ʫʪʚʦʨʶʶʪʴʩʷ ʝʣʝʢʪʨʦʥʠ. ɼʠʥʘʤʽʯʥʘ 

ʨʽʚʥʦʚʘʛʘ ʜʦʩʷʛʘʻʪʴʩʷ ʟʘ ʫʤʦʚʠ, ɦ ʦ h ʚʠʜʢʽʩʪʴ ʚʠʨʦʙʣʝʥʥʷ H2O2 ʨʘʟʦʤ ʽʟ ʰʚʠʜʢʽʩʪʶ, 

ʟ ʷʢʦʶ ʧʝʨʝʢʠʩ ʚʦʜʥʶ ʟʘʣʠʰʘʻ ʽʤʤʦʙʽʣʽʟʦʚʘʥʠʡ ʬʝʨʤʝʥʪʥʠʡ ʰʘʨ, ʻ ʧʦʩʪʽʡʥʠʤʠ ʽ 

ʧʦʟʥʘʯʘʶʪʴʩʷ ʩʪʽʡʢʦʶ ʨʝʘʢʮʽʻʶ. ʇʦʪʽʢ ʝʣʝʢʪʨʦʥʽʚ ʣʽʥʽʡʥʦ ʧʨʦʧʦʨʮʽʡʥʠʡ 

ʩʪʘʮʽʦʥʘʨʥʽʡ ʢʦʥʮʝʥʪʨʘʮʽʾ H2O2 ʽ, ʚʽʜʧʦʚʽʜʥʦ, ʢʦʥʮʝʥʪʨʘʮʽʾ ʩʫʙʩʪʨʘʪʫ. ɺʩʝ ʮʝ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʣʽʯʝʥʽ ʩʝʢʫʥʜʠ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ ʮʠʢʣ ʘʥʘʣʽʟʫ ʧʽʜʛʪʦʚʣʝʥʦʾ ʧʨʦʙʠ 

ʩʪʘʥʦʚʠʪʴ 60 ʩ [57, 108,109]. 
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ʅʽʪʨʦʥʠʡ ʤʝʪʦʜ ʚʠʟʥʘʯʝʥʥʷ ʥʝʦʨʛʘʥʽʯʥʦʛʦ ʘʟʦʪʫ. ʄʝʪʦʜ çʥ̔ ʪʨʦʥʽʚè 

ʟʘʩʥʦʚʘʥʠʡ ʥʘ ʫʪʚʦʨʝʥʥʽ ʥʝʨʦʟʯʠʥʥʦʾ ʩʧʦʣʫʢʠ ʚʟʘʻʤʦʜʽʻʶ ʥʽʪʨʦʥʫ (ʜʠʬʝʥʽʣ-ʝʥʜʦ-

ʘʥʽʣʦ-ʛʽʜʨʦ-ʪʨʠʘʟʦʣʫ) ʪʘ ʘʟʦʪʥʦʾ ʢʠʩʣʦʪʠ (HNO). ʍʦʯʘ ʜʘʥʠʡ ʤʝʪʦʜ ʻ ʜʦʩʠʪʴ 

ʪʨʠʚʘʣʠʤ, ʦʩʢʽʣʴʢʠ ʧʦʪʨʝʙʠ ʫ ʝʢʩʧʨʝʩ ʚʠʟʥʘʯʝʥʥʽ ʚʤʽʩʪʫ ʥʽʪʨʘʪʫ ʥʝʤʘʻ, ʘʜʞʝ ʚʽʥ 

ʧʨʠʩʫʪʥʽʡ ʫ ʥʘʜʣʠʰʢʫ, ʜʘʥʠʡ ʤʝʪʦʜ ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ. ʇʝʨʝʚʘʛʦʶ ʜʘʥʦʛʦ 

ʤʝʪʦʜʫ ʻ ʪʝ ʱʦ ʥʘ ʨʝʟʫʣʴʪʘʪ ʥʝ ʙʫʜʝ ʚʧʣʠʚʘʪʠ ʥʘʷʚʥʽʩʪʴ ʝʢʩʪʨʘʢʪʫ ʮʫʢʨʦʚʦʾ ʪʨʦʩʪʠʥʠ 

ʫ ʢʫʣʴʪʫʨʘʣʴʥʽʡ ʨʽʜʠʥʽ. 

ʈʝʘʛʝʥʪʠ: ʅʽʪʨʦʥ. ʈʦʟʯʠʥʷʶʪʴ 10 ʛʨ. ʥʽʪʨʦʥʫ ʚ 100 ʤʣ. 5% (ʤʘʩ. / ʦʙ.) ʨʦʟʯʠʥʫ 

ʦʮʪʦʚʦʾ ʢʠʩʣʦʪʠ; ʟʙʝʨʽʛʘʶʪʴ ʨʝʘʛʝʥʪ; ʩʧʣʘʚ ɼʝʚʘʨʜʠ; ʨʝʘʛʝʥʪ ʅʝʩʩʣʝʨʘ; ʙʝʟʘʟʦʪʥʘ 

ʚʦʜʘ.  

ʊʝʭʥʽʢʘ ʘʥʘʣʽʟʫ. ʇʝʨʰʠʤ ʝʪʘʧʦʠ ʻ ʧʝʨʝʥʝʩʝʥʥʷ 10-ʤʣ. ʚʽʜʬʽʣʴʪʨʦʚʘʥʦʾ ʯʝʨʝʟ 

ʧʘʧʝʨʦʚʠʡ ʬʽʣʴʪʨ ʢʫʣʴʪʫʨʘʣʴʥʦʾ ʨʽʜʠʥʠ ʫ ʧʨʦʙʽʨʢʫ ʪʘ ʜʦʜʘʚʘʥʥʷ 1-5 ʤʣ. ʢʦʥʮ. 

ʩʽʨʯʘʥʦ ʾ ʢʠʩʣʦʪʠ ʧʦ ʢʨʘʧʣʷʭ ʧʨʠ ʧʦʩʪʽʡʥʦʤʫ ʩʪʨʫʰʫʚʘʥʥʽ. ʆʪʨʠʤʘʥʫ ʩʫʤʽʰ 

ʥʘʛʨʽʚʘʶʪʴ ʜʦ 70 Áʉ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʦʜʷʥʦʾ ʙʘʥʽ ʽ ʜʦʜʘʶʪʴ 1,5 ʤʣ. ʥʽʪʨʦʥʦʛʦ ʨʝʘʛʝʥʪʫ. 

ʆʭʦʣʦʜʞʫʶʪʴ ʽ ʚʽʜʢʣʘʜʘʶʪʴ ʥʘ ʜʝʢʽʣʴʢʘ ʛʦʜʠʥ, ʫ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʧʝʨʝʚʘʞʥʠʤ ʻ 

ʟʘʣʠʰʝʥʥʷ ʟʨʘʟʢʘ ʥʘ ʥʽʯ, ʱʦʙ ʜʦʟʚʦʣʠʪʠ ʢʨʠʩʪʘʣʽʟʘʮʽʾ ʥʽʪʨʘʪʥʦʛʦ ʥʽʪʨʘʪʫ 

ʟʘʚʝʨʰʠʪʠʩʷ, ʘʣʝ ʟʚʘʞʘʶʯʠ ʥʘ ʥʝʦʙʭʽʜʥʫ ʰʚʠʜʢʽʩʪʴ ʤʦʞʣʠʚʠʤ ʻ ʚʠʪʨʠʤʫʚʘʥʥʷ 

ʧʽʜʛʦʪʦʚʣʝʥʦʛʦ ʟʨʘʟʢʫ ʧʨʦʪʷʛʦʤ 4-6 ʛʦʜ ʧʨʠ ʧʝʨʽʦʜʠʯʥʦʤʫ ʩʪʨʫʰʫʚʘʥʥʽ. ʆʪʨʠʤʘʥʠʡ 

ʨʦʟʯʠʥ ʧʨʦʮʽʜʞʫʻʪʴʩʷ ʯʝʨʝʟ ʢʨʠʞʘʥʫ ʧʘʣʠʯʢʫ ʜʣʷ ʟʙʦʨʫ ʦʩʘʜʫ ̔  ʧʨʦʤʠʚʘʻʪʴʩʷ ʜʚʦʤʘ 

3 ʤʣ. ʚʦʜʠ. ʆʪʨʠʤʘʥʠʡ ʦʩʘʜ ʨʦʟʚʦʜʠʪʴʩʷ ʧʨʠʙʣʠʟʥʦ ʚ 15 ʘʙʦ 30 ʤʣ. ʛʘʨʷʯʦʾ ʚʦʜʠ 

ʰʣʷʭʦʤ ʧʨʦʮʽʜʞʫʚʘʥʥʷ ʚʦʜʠ ʯʝʨʝʟ ʬʽʣʴʪʨʫʚʘʣʴʥʫ ʧʘʣʠʯʢʫ ʚ ʥʘʧʨʷʤʢʫ, 

ʧʨʦʪʠʣʝʞʥʦʤʫ ʪʦʤʫ, ʷʢʠʡ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʬʽʣʴʪʨʘʮʽʾ. ʇʽʩʣʷ ʨʦʟʚʝʜʝʥʥʷ 

ʨʦʟʯʠʥ ʦʭʦʣʦʜʞʫʻʪʴʩʷ ʪʘ ʧʝʨʝʥʦʩʠʪʴʩʷ ʫ ʢʦʣʙʫ ʦʙôʻʤʦʤ 100 ʤʣ, ʨʦʟʚʦʜʠʪʴʩʷ 15 ʤʣ 

ʥʘʪʨʽʶ ʛʽʜʨʦʢʩʠʜʫ ʽ ʧʨʦʚʦʜʠʪʴʩʷ ʢʠʧôʷʪʽʥʥʷ ʧʨʦʪʷʛʦʤ ʢʽʣʴʢʦʭ ʭʚʠʣʠʥ, ʜʣʷ 

ʚʠʜʘʣʝʥʥʷ ʚʽʣʴʥʦʛʦ ʘʤʽʘʢʫ. ʈʦʟʯʠʥ ʦʭʦʣʦʜʞʫʻʪʴʩʷ ʽ ʜʦ ʥʴʦʛʦ ʜʦʜʘʻʪʩɹ ̫ʙʣʠʟʴʢʦ 0,1 

ʛ. ʩʧʣʘʚʫ ɼʝʚʘʨʜʠ ʽ ʥʝʦʙʭʽʜʥʠʤ ʻ ʰʚʠʜʢʝ ʧʨʠʻʜʥʘʥʥʷ ʢʦʣʙʠ ʜʦ ʨʝʢʪʠʬʽʢʘʮʽʡʥʦʛʦ 

ʘʧʘʨʘʪʫ, ʦʩʥʘʱʝʥʦʛʦ ʨʝʩʠʚʝʨʦʤ, ʷʢʠʡ ʤʽʩʪʠʪʴ ʢʽʣʴʢʘ ʤʽʣʽʣʽʪʨʽʚ ʨʦʟʚʝʜʝʥʦʾ ʩʦʣʷʥʦʾ 

ʢʠʩʣʦʪʠ, ʜʦʩʪʘʪʥʴʦʾ ʜʣʷ ʧʦʢʨʠʪʪʷ ʢʽʥʯʠʢʘ ʪʨʫʙʢʠ ʜʣʷ ʜʦʩʪʘʚʢʠ. ʂʦʣʙʫ ʦʙʝʨʝʞʥʦ 



108 
 

ʥʘʛʨʽʚʘʶʪʴ ʧʨʦʪʷʛʦʤ 10 ʭʚ, ʜʦʜʘ̒ʪʴʩʷ 2,5 ʤʣ. ʨʝʘʛʝʥʪʫ ʅʝʩʩʣʝʨʘ ʽ ʚʽʜʨʝʛʫʣʴʦʚʫʻʪʴʩʷ 

ʟʘʛʘʣʴʥʠʡ ʦʙ'ʻʤ ʜʦ 25 ʤʣ. ɺʠʤʽʨʶ̒ ʪʴʩʷ ʦʧʪʠʯʥʘ ɦ ʽʣʴʥʽʩʪʴ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʚʦʜʥʦʛʦ 

ʟʨʘʟʢʘ. ɯʟ ʮʽʻʶ ʤʝʪʦʶ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʬʦʪʦʝʣʝʢʪʨʦʢʦʣʦʨʠʤʝʪʨ ʽʟ ʧʽʢʦʤ 

ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʧʨʦʧʫʩʢʘʥʥʷ 470 ʤʧ [110]. 

ɼʣʷ ʢʨʘʱʦʛʦ ʨʦʟʫʤʽʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʢʦʥʪʨʦʣʶ ʧʽʜ ʯʘʩ ʚʠʨʦʙʥʠʮʪʚʘ 

ʤʽʮʝʣʽʘʣʴʥʦʾ ʤʘʩʠ A. bisporus ʥʘʚʝʜʝʥʦ ʪʘʙʣʠʮʶ 5.10.1. 
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ʊʘʙʣʠʮʷ 5.10.1 

ʂʘʨʪʘ ʧʦʩʪʘʜʽʡʥʦʛʦ ʢʦʥʪʨʦʣʶ ʙʽʦʩʠʥʪʝʟʫ ʤʽʮʝʣʽʘʣʴʥʦʾ ʤʘʩʠ Agaricus bisporus 

ʅʦʤʝʨ 

ʢʦʥʪʨʦʣʴʥʦʾ 

ʪʦʯʢʠ ʪʘ ʥʘʟʚʘ 

ʩʪʘʜʽʾ 

ʆʙôʻʢʪ ʢʦʥʪʨʦʣʶ 

ʪʘ ʧʦʢʘʟʥʠʢ, ʱʦ 

ʚʠʟʥʘʯʘʻʪʴʩʷ 

ɿʘʩʦʙʠ ʪʘ ʤʝʪʦʜʠ 

ʢʦʥʪʨʦʣʶ 

ʇʝʨʽʦʜʠʯʥʽʩʪʴ 

ʧʝʨʝʚʽʨʢʠ ʪʘ 

ʚʽʜʙʦʨʫ ʧʨʦʙ 

ʅʦʨʤʘʪʠʚʥ

ʽ ʟʥʘʯʝʥʥʷ 

ʧʦʢʘʟʥʠʢʘ 

ʂʪ, ʂʭ 1.2.1 

ʇʨʠʛʦʪʫʚʘʥʥʷ 2 

% ʨʦʟʯʠʥʫ 

ʢʘʫʩʪʠʯʥʦʾ ʩʦʜʠ 

ʂʦʥʮʝʥʪʨʘʮʽʷ 

ʨʦʟʯʠʥʫ, 

ʪʝʤʧʝʨʘʪʫʨʘ 

ʊʝʨʤʦʤʝʪʨ 

ʪʝʭʥʽʯʥʠʡ, 

ʭʽʤʽʯʥʠʡ ʤʝʪʦʜ 

ʇʽʩʣʷ 

ʧʨʠʛʦʪʫʚʘʥʥʷ 

ʨʦʟʯʠʥʫ 

ʉ=2%, t= 75 

ÁC 

ʂʪ, ʂʭ 1.2.2 

ʇʨʠʛʦʪʫʚʘʥʥʷ 2 

% ʨʦʟʯʠʥʫ 

ʘʟʦʪʥʦʾ ʢʠʩʣʦʪʠ 

ʂʦʥʮʝʥʪʨʘʮʽʷ 

ʨʦʟʯʠʥʫ, 

ʪʝʤʧʝʨʘʪʫʨʘ 

ʊʝʨʤʦʤʝʪʨ 

ʪʝʭʥʽʯʥʠʡ, 

ʭʽʤʽʯʥʠʡ ʤʝʪʦʜ 

ʇʽʩʣʷ 

ʧʨʠʛʦʪʫʚʘʥʥʷ 

ʨʦʟʯʠʥʫ 

ʉ=2%, t= 20 

ÁC 

ʂʪ, ʂʭ 1.2.1 

ʇʨʠʛʦʪʫʚʘʥʥʷ 

0,06 % ʨʦʟʯʠʥʫ 

ɹʣʘʥʽʜʘʩ 300 

ʂʦʥʮʝʥʪʨʘʮʽʷ 

ʨʦʟʯʠʥʫ 

ʍʽʤʽʯʥʠʡ ʤʝʪʦʜ ʇʽʩʣʷ 

ʧʨʠʛʦʪʫʚʘʥʥʷ 

ʨʦʟʯʠʥʫ 

ʉ= 0,06 % 

ʂʪ, 1.3.1, 1.3.2 

ʇʽʜʛʦʪʦʚʢʘ 

ʚʠʨʦʙʥʠʯʠʭ 

ʧʨʠʤʽʱʝʥ ɹ

ʇʽʜʣʦʛʘ, ʩʪʽʥʠ, 

ʦʙʣʘʜʥʘʥʥʷ, 

ʯʠʩʪʦʪʘ 

ɺʽʟʫʘʣʴʥʠʡ ʦʛʣʷʜ ʇʽʩʣʷ ʧʨʠʙʠʨʘʥʥʷ ʏʠʩʪʝ 

ʧʨʠʤʽʱʝʥʥʷ

, ʚʽʜʩʫʪʥʽʩʪʴ 

ʧʠʣʫ ʪʘ 

ʙʨʫʜʫ 

ʂʪ 1.4.1 

ʄʠʪʪʷ 

ʦʙʣʘʜʥʘʥʥʷ 

ʄʠʡʥʠʡ ʨʦʟʯʠʥ, 

ʪʝʤʧʝʨʘʪʫʨʘ 

ʤʠʡʥʦʛʦ ʨʦʟʯʠʥʫ, 

ʯʠʩʪʦʪʘ 

ʦʙʣʘʜʥʘʥʥʷ 

ʊʝʨʤʦʤʝʪʨ 

ʪʝʭʥʽʯʥʠʡ, 

ʛʦʜʠʥʥʠʢ 

ʇʽʜ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ 

ʦʧʝʨʘʮʽʾ 

t= 75 ʽ 20 

ÁC, t= 20 ʽ 

30 ʭʚ  

ʂʪ 1.4.3 

ʇʝʨʝʚʽʨʢʘ ʥʘ 

ʛʝʨʤʝʪʠʯʥʽʩʪʴ 

ɻʝʨʤʝʪʠʯʥʽʩʪʴ 

ʨʦʙʦʪʠ 

ʦʙʣʘʜʥʘʥʥʷ, ʯʘʩ 

ʨʦʙʦʪʠ, ʪʠʩʢ 

ʄʦʥʦʤʝʪʨ 

ʪʝʭʥʽʯʥʠʡ, 

ʛʦʜʠʥʥʠʢ 

ʊʠʩʢ ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʙʝʟʧʝʨʝʨʚʥʦ ʧʽʜ 

ʯʘʩ ʧʝʨʝʚʽʨʢʠ ʥʘ 

ʛʝʨʤʝʪʠʯʥʽʩʪʴ 

ʈ=0,1-0,2 

ʄʇʘ, t= 

0,5-1 ʛʦʜ 

 

  



110 
 

ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣ 5.10.1 

ʂʪ 1.4.4 

ʉʪʝʨʠʣʽʟʘʮʽʷ 

ʦʙʣʘʜʥʘʥʥʷ 

ʆʙʣʘʜʥʘʥʥʷ, 

ʪʝʤʧʝʨʘʪʫʨʘ, ʪʠʩʢ, 

ʯʘʩ ʩʪʝʨʠʣʽʟʘʮʽʾ 

ʄʦʥʦʤʝʪʨ 

ʪʝʭʥʽʯʥʠʡ, 

ʪʝʨʤʦʤʝʪʨ 

ʪʝʭʥʽʯʥʠʡ, 

ʛʦʜʠʥʥʠʢ 

ʊʠʩʢ ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʙʝʟʧʝʨʝʨʚʥʦ ʧʽʜ 

ʯʘʩ ʩʪʝʨʠʣʽʟʘʮʽʾ 

ʈ=0,15 

ʄʇʘ, t= 

130-135 ÁC, 

 t= 1 ʛʦʜ 

ʂʪ 1.4.5 

ʆʭʦʣʦʜʞʝʥʥʷ 

ʦʙʣʘʜʥʘʥʥʷ 

ʆʙʣʘʜʥʘʥʥʷ, 

ʪʝʤʧʝʨʘʪʫʨʘ, ʪʠʩʢ, 

ʯʘʩ  

ʄʦʥʦʤʝʪʨ 

ʪʝʭʥʽʯʥʠʡ, 

ʪʝʨʤʦʤʝʪʨ 

ʪʝʭʥʽʯʥʠʡ, 

ʛʦʜʠʥʥʠʢ 

ʊʠʩʢ ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʙʝʟʧʝʨʝʨʚʥʦ ʧʽʜ 

ʯʘʩ ʦʭʦʣʦʜʞʝʥʥʷ 

ʈ=0,15 

ʄʇʘ, t= 

130-135 ÁC, 

 t= 1 ʛʦʜ 

ʂʪ 2.2 

ɻʨʫʙʝ 

ʦʯʠʱʝʥʥʷ 

ʧʦʚʽʪʨʷ 

ʇʦʚʽʪʨʷ ʥʘ ʚʠʭʦʜʽ 

ʟ ʬʽʣʴʪʨʘ, ʩʪʫʧʽʥʴ 

ʦʯʠʱʝʥʥʷ, ʧʝʨʝʧʘʜ 

ʪʠʩʢʽʚ 

ʄʘʥʦʤʝʪʨ, 

ʧʝʨʝʚʽʨʢʘ ʩʪʫʧʝʥʷ 

ʦʯʠʱʝʥʥʷ ʟʛʽʜʥʦ 

ʧʘʩʧʦʨʪʫ 

ʦʙʣʘʜʥʘʥʥʷ 

ʇʽʩʣʷ ʦʯʠʱʝʥʥʷ 

ʧʦʚʽʪʨʷ ʫ ʬʽʣʴʪʨʽ 

ʛʨʫʙʦʾ ʦʯʠʩʪʢʠ 

ɽ=80% 

ʂʪ 2.3 

ʂʦʤʧʨʝʩʫʚʘʥʥʷ 

ʧʦʚʽʪʨʷ 

ʉʪʠʩʥʝʥʝ ʧʦʚʽʪʨʷ, 

ʪʝʤʧʝʨʘʪʫʨʘ, ʪʠʩʢ 

ʄʘʥʦʤʝʪʨ 

ʪʝʭʥʽʯʥʠʡ, 

ʪʝʨʤʦʤʝʪʨ  

ʇʽʩʣʷ 

ʢʦʤʧʨʝʩʫʚʘʥʥʷ 

ʧʦʚʽʪʨʷ 

t= 120-150 

ÁC 

ʂʪ 2.4 

ʆʭʦʣʦʜʞʝʥʥʷ 

ʧʦʚʽʪʨʷ 

ʆʭʦʣʦʜʞʝʥʝ 

ʧʦʚʽʪʨʷ, 

ʪʝʤʧʝʨʘʪʫʨʘ, 

ʊʝʨʤʦʤʝʪʨ 

ʪʝʭʥʽʯʥʠʡ 

ʇʽʩʣʷ ʦʭʦʣʦʜʞʝʥʥʷ 

ʧʦʚʽʪʨʷ 

t= 25  0C, 

W=21 % 

ʂʪ 2.5 

ɺʠʜʘʣʝʥʥʷ 

ʟʘʡʚʦʾ ʚʦʣʦʛʠ 

ʇʦʚʽʪʨʷ ʧʽʩʣʷ 

ʚʠʜʘʣʝʥʥʷ ʟʘʡʚʦʾ 

ʚʦʣʦʛʠ 

ʇʩʠʭʨʦʤʝʪʨʠʯʥʠʡ 

ʤʝʪʦʜ 

ʇʽʩʣʷ ʚʠʜʘʣʝʥʥʷ 

ʟʘʡʚʦʾ ʚʦʣʦʛʠ 

W=50 % 

ʂʪ 2.6 

ʅʘʛʨʽʚʘʥʥʷ 

ʧʦʚʽʪʨʷ 

ʅʘʛʨʽʪʝ ʧʦʚʽʪʨʷ, 

ʪʝʤʧʝʨʘʪʫʨʘ, 

ʊʝʨʤʦʤʝʪʨ 

ʪʝʭʥʽʯʥʠʡ 

ʇʽʩʣʷ ʥʘʛʨʽʚʘʥʥʷ 

ʧʦʚʽʪʨʷ 

t= 45-50 0C, 

W=21 % 

ʂʪ 2.7 

ʊʦʥʢʝ 

ʦʯʠʱʝʥʥʷ 

ʧʦʚʽʪʨʷ 

ʇʦʚʽʪʨʷ ʥʘ ʚʠʭʦʜʽ 

ʟ ʬʽʣʴʪʨʘ, ʩʪʫʧʽʥʴ 

ʦʯʠʱʝʥʥʷ, ʧʝʨʝʧʘʜ 

ʪʠʩʢʽʚ 

ʄʘʥʦʤʝʪʨ, 

ʧʝʨʝʚʽʨʢʘ ʩʪʫʧʝʥʷ 

ʦʯʠʱʝʥʥʷ ʟʛʽʜʥʦ 

ʧʘʩʧʦʨʪʫ 

ʦʙʣʘʜʥʘʥʥʷ 

ʇʽʩʣʷ ʦʯʠʱʝʥʥʷ 

ʧʦʚʽʪʨʷ ʫ ʬʽʣʴʪʨʽ 

ʪʦʥʢʦʾ ʦʯʠʩʪʢʠ 

ɽ=95% 

ʂʪ 2.8 

ʆʯʠʱʝʥʥʷ 

ʧʦʚʽʪʨʷ ʫ 

ʽʥʜʠʚʽʜʫʘʣʴʥʦʤ

ʫ ʬʽʣʴʪʨʽ 

ʇʦʚʽʪʨʷ ʥʘ ʚʠʭʦʜʽ 

ʟ ʬʽʣʴʪʨʘ, ʩʪʫʧʽʥʴ 

ʦʯʠʱʝʥʥʷ, ʧʝʨʝʧʘʜ 

ʪʠʩʢʽʚ 

ʄʘʥʦʤʝʪʨ, 

ʧʝʨʝʚʽʨʢʘ ʩʪʫʧʝʥʷ 

ʦʯʠʱʝʥʥʷ ʟʛʽʜʥʦ 

ʧʘʩʧʦʨʪʫ 

ʦʙʣʘʜʥʘʥʥʷ 

ʇʽʩʣʷ ʦʯʠʱʝʥʥʷ 

ʧʦʚʽʪʨʷ ʫ ʬʽʣʴʪʨʽ 

ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ 

ʦʯʠʩʪʢʠ 

ɽ=99,9999% 

ʂʤ, ʂʪ 3.1, 3.2 

ʇʨʠʛʦʪʫʚʘʥʥʷ 

ʧʽʥʦʛʘʩʥʠʢʘ 

ʇʽʥʦʛʘʩʥʠʢ, 

ʪʝʤʧʝʨʘʪʫʨʘ, ʯʘʩ, 

ʚʽʜʩʫʪʥʽʩʪʴ 

ʤʽʢʨʦʙʽʦʪʠ 

ʊʝʨʤʦʤʝʪʨ, 

ʛʦʜʠʥʥʠʢ, 

ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʠʡ 

ʢʦʥʪʨʦʣʴ 

ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʠʡ 

ʢʦʥʪʨʦʣʴ ʧʽʩʣʷ 

ʧʨʠʛʦʪʫʚʘʥʥʷ 

t= 112 ÁC, 

t= 30 ʭʚ, 

ʚʽʜʩʫʪʥʽʩʪʴ 

ʤʽʢʨʦʙʽʦʪʠ 
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ʂʤ, ʂʭ 4.1 

ʇʨʠʛʦʪʫʚʘʥʥʷ 

ʬʦʩʬʦʨʥʦʾ 

ʢʠʩʣʦʪʠ 

ʈʦʟʯʠʥ ʬʦʩʬʦʨʥʦʾ 

ʢʠʩʣʦʪʠ, 

ʢʦʥʮʝʥʪʨʘʮʽʷ, 

ʚʽʜʩʫʪʥʽʩʪʴ 

ʤʽʢʨʦʙʽʦʪʠ 

ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʠʡ 

ʢʦʥʪʨʦʣʴ 

ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʠʡ 

ʢʦʥʪʨʦʣʴ ʧʽʩʣʷ 

ʧʨʠʛʦʪʫʚʘʥʥʷ 

ʉ=6 %, 

ʚʽʜʩʫʪʥʽʩʪʴ 

ʤʽʢʨʦʙʽʦʪʠ 

ʂʪ, ʂʭ, ʂʤ 4.2 

ʇʨʠʛʦʪʫʚʘʥʥʷ ʽ 

ʩʪʝʨʠʣʽʟʘʮʽʷ 

ʛʽʜʨʦʢʩʠʜʫ 

ʥʘʪʨʽʶ 

ʈʦʟʯʠʥ ʛʽʜʨʦʢʩʠʜʫ 

ʥʘʪʨʽʶ 

ʊʝʤʧʝʨʘʪʫʨʘ, ʯʘʩ, 

ʢʦʥʮʝʥʪʨʘʮʽʷ, 

ʚʽʜʩʫʪʥʽʩʪʴ 

ʤʽʢʨʦʙʽʦʪʠ 

ʊʝʨʤʦʤʝʪʨ, 

ʛʦʜʠʥʥʠʢ, 

ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʠʡ 

ʢʦʥʪʨʦʣʴ 

ʊʝʤʧʝʨʘʪʫʨʘ  

ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʙʝʟʧʝʨʝʨʚʥʦ ʧʽʜ 

ʯʘʩ ʩʪʝʨʠʣʽʟʘʮʽʾ, 

ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʠʡ 

ʢʦʥʪʨʦʣʴ ʧʽʩʣʷ 

ʩʪʝʨʠʣʽʟʘʮʽʾ 

t= 131 ÁC, 

t= 60 ʭʚ, ʉ 

=6 %, 

ʚʽʜʩʫʪʥʽʩʪʴ 

ʤʽʢʨʦʙʽʦʪʠ 

ʂʪ, ʂʤ 5.1, 5.2  

ʇʨʠʛʦʪʫʚʘʥʥʷ 

ʪʘ ʩʪʝʨʠʣʽʟʘʮʽʷ 

ʧʦʞʠʚʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʜʣʷ 

ʚʠʨʦʱʫʚʘʥʥʷ 

ʽʥʦʢʫʣʷʪʫ 

ʇʦʞʠʚʥʝ 

ʩʝʨʝʜʦʚʠʱʝ, 

ʪʝʤʧʝʨʘʪʫʨʘ, ʯʘʩ, 

ʩʪʝʨʠʣʴʥʽʩʪʴ 

ʄʘʥʦʤʝʪʨ, 

ʛʦʜʠʥʥʠʢ, 

ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʠʡ 

ʢʦʥʪʨʦʣʴ 

ʊʝʤʧʝʨʘʪʫʨʘ  

ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʙʝʟʧʝʨʝʨʚʥʦ ʧʽʜ 

ʯʘʩ ʩʪʝʨʠʣʽʟʘʮʽʾ, 

ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʠʡ 

ʢʦʥʪʨʦʣʴ ʧʽʩʣʷ 

ʩʪʝʨʠʣʽʟʘʮʽʾ 

t= 112 ÁC, 

t= 30 ʭʚ, 

ʚʽʜʩʫʪʥʽʩʪʴ 

ʤʽʢʨʦʙʽʦʪʠ 

ʂʪ, ʂʤ 5.3.1  

ʇʨʠʛʦʪʫʚʘʥʥʷ 

ʪʘ ʩʪʝʨʠʣʽʟʘʮʽʷ 

ʢʦʤʧʦʟʠʮʽʾ ɸ  

ʂʦʤʧʦʟʠʮʽʷ ɸ, 

ʪʝʤʧʝʨʘʪʫʨʘ, ʯʘʩ, 

ʩʪʝʨʠʣʴʥʽʩʪʴ 

ʄʘʥʦʤʝʪʨ, 

ʛʦʜʠʥʥʠʢ, 

ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʠʡ 

ʢʦʥʪʨʦʣʴ 

ʊʝʤʧʝʨʘʪʫʨʘ  

ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʙʝʟʧʝʨʝʨʚʥʦ ʧʽʜ 

ʯʘʩ ʩʪʝʨʠʣʽʟʘʮʽʾ, 

ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʠʡ 

ʢʦʥʪʨʦʣʴ ʧʽʩʣʷ 

ʩʪʝʨʠʣʽʟʘʮʽʾ 

t= 112 ÁC, 

t= 30 ʭʚ, 

ʚʽʜʩʫʪʥʽʩʪʴ 

ʤʽʢʨʦʙʽʦʪʠ 

ʂʪ, ʂʤ 5.3.2  

ʇʨʠʛʦʪʫʚʘʥʥʷ 

ʪʘ ʩʪʝʨʠʣʽʟʘʮʽʷ 

ʢʦʤʧʦʟʠʮʽʾ ɹ 

ʂʦʤʧʦʟʠʮʽʷ ɹ, 

ʪʝʤʧʝʨʘʪʫʨʘ, ʯʘʩ, 

ʩʪʝʨʠʣʴʥʽʩʪʴ 

ʄʘʥʦʤʝʪʨ, 

ʛʦʜʠʥʥʠʢ, 

ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʠʡ 

ʢʦʥʪʨʦʣʴ 

ʊʝʤʧʝʨʘʪʫʨʘ  

ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʙʝʟʧʝʨʝʨʚʥʦ ʧʽʜ 

ʯʘʩ ʩʪʝʨʠʣʽʟʘʮʽʾ, 

ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʠʡ 

ʢʦʥʪʨʦʣʴ ʧʽʩʣʷ 

ʩʪʝʨʠʣʽʟʘʮʽʾ 

t= 131 ÁC, 

t= 60 ʭʚ, 

ʚʽʜʩʫʪʥʽʩʪʴ 

ʤʽʢʨʦʙʽʦʪʠ 

ʂʪ, ʂʤ 5.3.3  

ʇʨʠʛʦʪʫʚʘʥʥʷ 

ʪʘ ʩʪʝʨʠʣʽʟʘʮʽʷ 

ʧʽʜʞʠʚʣʶʚʘʣʴʥ

ʦʛʦ ʨʦʟʯʠʥʫ  

ʇʽʜʞʠʚʣʶʚʘʣʴʥʠʡ 

ʨʦʟʯʠʥ, 

ʪʝʤʧʝʨʘʪʫʨʘ, ʯʘʩ, 

ʩʪʝʨʠʣʴʥʽʩʪʴ 

ʄʘʥʦʤʝʪʨ, 

ʛʦʜʠʥʥʠʢ, 

ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʠʡ 

ʢʦʥʪʨʦʣʴ 

ʊʝʤʧʝʨʘʪʫʨʘ  

ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʙʝʟʧʝʨʝʨʚʥʦ ʧʽʜ 

ʯʘʩ ʩʪʝʨʠʣʽʟʘʮʽʾ, 

ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʠʡ 

ʢʦʥʪʨʦʣʴ ʧʽʩʣʷ 

ʩʪʝʨʠʣʽʟʘʮʽʾ 

t= 112 ÁC, 

t= 30 ʭʚ, 

ʚʽʜʩʫʪʥʽʩʪʴ 

ʤʽʢʨʦʙʽʦʪʠ 
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ʂʪ, ʂʤ 6.1 

ʇʽʜʪʨʠʤʘʥʥʷ 

ʢʦʣʝʢʮʽʡʥʦʾ 

ʢʫʣʴʪʫʨʠ 

ʂʦʣʝʢʮʽʡʥʘ 

ʢʫʣʴʪʫʨʘ A. 

bisporus, 

ʤʦʨʬʦʣʦʛʽʯʥʘ 

ʦʜʥʦʨʽʜʥʽʩʪʴ, 

ʪʝʤʧʝʨʘʪʫʨʘ, 

ʚ̔ ʜʩʫʪʥʽʩʪʴ 

ʩʪʦʨʦʥʥʴʦʾ 

ʤʽʢʨʦʙʽʦʪʠ 

ʊʝʨʤʦʤʝʪʨ, 

ʛʦʜʠʥʥʠʢ, 

ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʠʡ 

ʢʦʥʪʨʦʣʴ 

ʊʝʤʧʝʨʘʪʫʨʘ  

ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʙʝʟʧʝʨʝʨʚʥʦ ʧʽʜ 

ʯʘʩ 

ʚʠʨʦʱʫʚʘʥʥʷ,ʤʽʢʨʦ

ʙʽʦʣʦʛʽʯʥʠʡ 

ʢʦʥʪʨʦʣʴ ʧʽʜ ʯʘʩ 

ʧʝʨʝʩʽʚʽʚ ʨʘʟ ʥʘ 3 

ʤʽʩʷʮʽ 

t= 4 ÁC, 

ʦʜʥʦʨʽʜʥʠʡ 

ʛʘʟʦʥ ʙʽʣʦʛʦ 

ʢʦʣʴʦʨʫ, 

ʚʽʜʩʫʪʥʽʩʪʴ 

ʩʪʦʨʦʥʥʴʦʾ 

ʤʽʢʨʦʙʽʦʪʠ 

ʂʪ, ʂʤ 6.2 

ʆʜʝʨʞʘʥʥʷ 

ʨʦʙʦʯʦʾ 

ʢʫʣʴʪʫʨʠ ʥʘ 

ʘʛʘʨʠʟʦʚʘʥʦʤʫ 

ʩʝʨʝʜʦʚʠʱʽ 

ʂʫʣʴʪʫʨʘ A. 

bisporus 

ʚʽʜʩʫʪʥʽʩʪʴ 

ʩʪʦʨʦʥʥʴʦʾ 

ʤʽʢʨʦʙʽʦʪʠ, 

ʚʽʜʩʫʪʥʽʩʪʴ 

ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʠʭ 

ʤʫʪʘʮʽʡ 

ʊʝʨʤʦʤʝʪʨ, 

ʛʦʜʠʥʥʠʢ, 

ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʠʡ 

ʢʦʥʪʨʦʣʴ 

ʊʝʤʧʝʨʘʪʫʨʘ 

ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʙʝʟʧʝʨʝʨʚʥʦ ʧʽʜ 

ʯʘʩ ʚʠʨʦʱʫʚʘʥʥʷ, 

ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʠʡ 

ʢʦʥʪʨʦʣʴ 

ʧʨʦʚʦʜʷʪʴ ʢʦʞʥʽ 8 

ʛʦʜʠʥ 

t= 25 ÁC, t= 

4 ʜʽ,ʢʦʣʦʥʽʾ 

ʙʽʣʦʛʦ 

ʢʦʣʴʦʨʫ ʟ 

ʜʦʙʨʝ 

ʚʠʨʘʞʝʥʠʤ 

ʧʦʚʽʪʨʷʥʠʤ 

ʤʽʮʝʣʽʻʤ, 

ʚʽʜʩʫʪʥʽʩʪʴ 

ʩʪʦʨʦʥʥʴʦʾ 

ʤʽʢʨʦʙʽʦʪʠ 

ʂʪ, ʂʤ 6.3 

ʆʜʝʨʞʘʥʥʷ 

ʨʦʙʦʯʦʾ 

ʢʫʣʴʪʫʨʠ ʚ 

ʢʦʣʙʘʭ ʥʘ 

ʢʘʯʘʣʢʘʭ 

ʇʦʩʽʚʥʠʡ ʤʘʪʝʨʽʘʣ, 

ʪʨʠʚʘʣʽʩʪʴ 

ʚʠʨʦʱʫʚʘʥʥʷ, 

ʪʝʤʧʝʨʘʪʫʨʘ, 

ʯʘʩʪʦʪʘ ʦʙʝʨʪʽʚ 

ʢʘʯʘʣʢʠ, 

ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʘ 

ʯʠʩʪʦʪʘ ʢʫʣʴʪʫʨʠ 

ɻʦʜʠʥʥʠʢ, 

ʪʝʨʤʦʤʝʪʨ 

ʪʝʭʥʽʯʥʠʡ,ʜʘʪʯʠʢ 

ʨʅ, ʪʝʭʥʽʯʥʠʡ 

ʪʘʭʦʤʝʪʨ, 

ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʠʡ 

ʢʦʥʪʨʦʣʴ 

ʊʝʤʧʝʨʘʪʫʨʘ ʽ 

ʰʚʠʜʢʽʩʪʴ 

ʦʙʝʨʪʘʥʥʷ 

ʢʦʥʪʨʦʣʶʶʪʴʩʷ ʽ 

ʧʽʜʪʨʠʤʫʶʪʴʩʷ 

ʘʚʪʦʤʘʪʠʯʥʦ ʚʝʩʴ 

ʯʘʩ ʚʠʨʦʱʫʚʘʥʥʷ, 

ʤʽʢʨʦʩʢʦʧʽʶʚʘʥʥʷ 

ʧʽʩʣʷ 

ʢʫʣʴʪʠʚʫʚʘʥʥʷ. 

t= 25 ÁC, t= 

3 ʜʽʙ,  

ʨʅ = 6-6,5, 

w = 200 

ʦʙ/ʭʚ, 

ʚʽʜʩʫʪʥʽʩʪʴ 

ʩʪʦʨʦʥʥʴʦʾ 

ʤʽʢʨʦʙʽʦʪʠ 

ʂʪ, ʂʤ 6.4 

ɺʠʨʦʱʫʚʘʥʥʷ 

ʢʫʣʴʪʫʨʠ ʚ 

ʽʥʦʢʫʣʷʪʦʨʽ 

ʦʙôʻʤʦʤ 30 ʣ 

ʇʦʩʽʚʥʠʡ ʤʘʪʝʨʽʘʣ, 

ʪʨʠʚʘʣʽʩʪʴ 

ʚʠʨʦʱʫʚʘʥʥʷ, 

ʪʝʤʧʝʨʘʪʫʨʘ, 

ʯʘʩʪʦʪʘ ʦʙʝʨʪʽʚ 

ʤʽʰʘʣʢʠ,ʨʅ, 

ʢʦʥʮʝʥʪʨʘʮʽʷ 

ʨʦʟʯʠʥʝʥʦʛʦ 

ʢʠʩʥʶ, 

ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʘ 

ʯʠʩʪʦʪʘ ʢʫʣʴʪʫʨʠ, 

ʢʦʥʮʝʥʪʨʘʮʽʷ 

ʙʽʦʤʘʩʠ, ʛʣʶʢʦʟʠ 

ʪʘ ʤʽʥʝʨʘʣʴʥʦʛʦ 

ʘʟʦʪʫ 

ɻʦʜʠʥʥʠʢ,  

ʪʝʨʤʦʤʝʪʨ 

ʪʝʭʥʽʯʥʠʡ, 

ʪʝʭʥʽʯʥʠʡ 

ʪʘʭʦʤʝʪʨ, ʜʘʪʯʠʢ 

ʧʽʥʠ, ʜʘʪʯʠʢ 

ʧʦʚʽʪʨʷ, ʤʽʢʨʦʩʢʦʧ, 

ʚʘʛʦʚʠʡ ʤʝʪʦʜ, 

ʦʨʪʦʪʦʣʫʽʜʠʥʦʚʠʡ 

ʤʝʪʦʜ, 

çʥʽʪʨʦʥʥʠʡè ʤʝʪʦʜ 

ʊʝʤʧʝʨʘʪʫʨʘ ʽ 

ʰʚʠʜʢʽʩʪʴ 

ʦʙʝʨʪʘʥʥʷ 

ʢʦʥʪʨʦʣʶʶʪʴʩʷ ʽ 

ʧʽʜʪʨʠʤʫʶʪʴʩʷ 

ʘʚʪʦʤʘʪʠʯʥʦ ʚʝʩʴ 

ʯʘʩ ʚʠʨʦʱʫʚʘʥʥʷ, 

ʤʽʢʨʦʩʢʦʧʽʶʚʘʥʥʷ, 

ʚʠʟʥʘʯʝʥʥʷ 

ʢʦʥʮʝʥʪʨʘʮʽʡ 

ʙʽʦʤʘʩʠ, ʜʞʝʨʝʣ 

ʢʘʨʙʦʥʫ ʪʘ ʘʟʦʪʫ ï 

ʢʦʞʥʽ 8 ʛʦʜʠʥ 

t= 25 ÁC, t= 

3 ʜʽʙ,           

w = 150 

ʦʙ/ʭʚ, ʨʅ=6-

6,5, 

ʨʆ =0,25 ʛ 

ʧʦʚʽʪʨʷ/ʣ*ʛʦ

ʜ, c(X), ʩ(ʉ), 

ʩ(N), 

ʚʽʜʩʫʪʥʽʩʪʴ 

ʩʪʦʨʦʥʥʴʦʾ 

ʤʽʢʨʦʙʽʦʪʠ 

ʂʪ, ʂʭ, ʂʤ 7.1 

 
ʇʦʩʽʚʥʠʡ 

ʤʘʪʝʨʽʘʣ,  

ɼʘʪʯʠʢ ʨʅ 

ʛʦʜʠʥʥʠʢ,  

ʨʅ; ʪʝʤʧʝʨʘʪʫʨʘ ʽ 

ʰʚʠʜʢʽʩʪʴ  
t= 25 ÁC, t= 

4 ʜʽʙ, ʨʅ=  
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ɿʘʢʽʥʯʝʥʥʷ ʪʘʙʣ. 5.10.1. 

ɺʠʨʦʙʥʠʯʝ 

ʢʫʣʴʪʠʚʫʚʘʥʥʷ 

ʫ ʬʝʨʤʝʥʪʝʨʽ 

ʦʙôʻʤʦʤ 300 ʣ 

ʪʨʠʚʘʣʽʩʪʴ 

ʢʫʣʴʪʠʚʫʚʘʥʥʷ, 

ʪʝʤʧʝʨʘʪʫʨʘ, 

ʯʘʩʪʦʪʘ ʦʙʝʨʪʽʚ 

ʤʽʰʘʣʢʠ, ʨʅ, 

ʢʦʥʮʝʥʪʨʘʮʽʷ 

ʨʦʟʯʠʥʝʥʦʛʦ 

ʢʠʩʥʶ, 

ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʘ 

ʯʠʩʪʦʪʘ ʢʫʣʴʪʫʨʠ, 

ʢʦʥʮʝʥʪʨʘʮʽʷ 

ʙʽʦʤʘʩʠ, 

ʢʦʥʮʝʥʪʨʘʮʽʷ 

ʝʥʜʦʧʦʣʽʩʘʭʘʨʠʜʫ, 

ʢʦʥʮʝʥʪʨʘʮʽʷ 

ʜʞʝʨʝʣ ʢʘʨʙʦʥʫ 

ʪʘ ʤʽʥʝʨʘʣʴʥʦʛʦ 

ʘʟʦʪʫ 

ʪʝʨʤʦʤʝʪʨ 

ʪʝʭʥʽʯʥʠʡ, 

ʪʘʭʦʤʝʪʨ, 

ʤʘʥʦʤʝʪʨ, ʜʘʪʯʠʢ 

ʧʽʥʠ, ʜʘʪʯʠʢ 

ʧʦʚʽʪʨʷ, 

ʤʽʢʨʦʩʢʦʧ, 

ʢʦʥʮʝʥʪʨʘʮʽʷ 

ʙʽʦʤʘʩʠ, 

ʦʨʪʦʪʦʣʫʽʜʠʥʦʚʠʡ 

ʤʝʪʦʜ, 

çʥʽʪʨʦʥʥʠʡè 

ʤʝʪʦʜ. 

ʦʙʝʨʪʘʥʥʷ 

ʢʦʥʪʨʦʣʶʶʪʴʩʷ ʽ 

ʧʽʜʪʨʠʤʫʶʪʴʩʷ 

ʘʚʪʦʤʘʪʠʯʥʦ ʚʝʩʴ 

ʯʘʩ ʚʠʨʦʱʫʚʘʥʥʷ; 

ʤʽʢʨʦʩʢʦʧʽʶʚʘʥʥʷ, 

ʚʠʟʥʘʯʝʥʥʷ 

ʢʦʥʮʝʥʪʨʘʮʽʡ 

ʙʽʦʤʘʩʠ, ʜʞʝʨʝʣ 

ʢʘʨʙʦʥʫ ʪʘ ʘʟʦʪʫ ï 

ʢʦʞʥʽ 8 ʛʦʜʠʥ. 

6-6,5,          w 

= 150 ʦʙ/ʭʚ, 

ʨʆ=0,25 ʛ 

ʧʦʚʽʪʨʷ/ʣ*ʛʦʜ, 

ʩ(ʉ), ʩ(N), 

c(X)=15 ʛ/ʣ, 

ʚʽʜʩʫʪʥʽʩʪʴ 

ʩʪʦʨʦʥʥʴʦʾ 

ʤʽʢʨʦʙʽʦʪʠ 
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ʈʆɿɼɯʃ 6. ɸʚʪʦʤʘʪʠʟʘʮʽʷ ʜʽʣʷʥʢʠ ʜʦʬʝʨʤʝʥʪʘʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ ʪʘ 

ʚʠʨʦʙʥʠʯʦʛʦ ʙʽʦʩʠʥʪʝʟʫ  

ʅʘʡʚʘʞʣʠʚʽʰʠʤ ʝʪʘʧʦʤ ʜʘʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʻ ʚʠʨʦʙʥʠʯʠʡ ʙʽʦʩʠʥʪʝʟ, 

ʦʩʢʽʣʴʢʠ ʧʦʤʠʣʢʠ ʧʽʜ ʯʘʩ ʧʨʦʮʝʩʫ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʥʘʡʙʽʣʴʰʠʭ ʟʙʠʪʢʽʚ, ʪʦʤʫ 

ʥʘʡʢʨʘʱʠʤ ʨʽʰʝʥʥʷʤ ʻ ʤʘʢʩʠʤʘʣʴʥʘ ʘʚʪʦʤʘʪʠʟʘʮʽʷ ʜʘʥʦʛʦ ʧʨʦʮʝʩʫ. ʋ ʙʽʦʩʠʥʪʝʟʽ 

ʤʽʮʝʣʽʘʣʴʥʦʾ ʤʘʩʠ Agaricus bisporus ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʥʘʩʪʫʧʥʘ ʩʠʨʦʚʠʥʘ: ʧʦʞʠʚʥʝ 

ʩʝʨʝʜʦʚʠʱʝ, ʧʦʩʽʚʥʠʡ ʤʘʪʝʨʽʘʣ A. bisporus, ʪʠʪʨʫʚʘʣʴʥʽ ʨʦʟʯʠʥʠ ʪʘ ʧʽʥʦʛʘʩʥʠʢ. 

ʇʦʩʽʚʥʠʡ ʤʘʪʝʨʽʘʣ ʧʝʨʝʜʘʻʪʴʩʷ ʟ ʽʥʦʢʫʣʷʪʦʨʘ, ʯʘʩʪʠʥʘ ʧʦʞʠʚʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʬʝʨʤʝʥʪʝʨʽ, ʘ ʯʘʩʪʠʥʘ ʧʦʜʘʻʪʴʩʷ ʟ ʟʙʽʨʥʠʢʘ, ʪʠʪʨʫʚʘʣʴʥʽ ʨʦʟʯʠʥʠ ʪʘ 

ʧʽʥʦʛʘʩʥʠʢ ʧʦʜʘʶʪʴʩʷ ʽʟ ʩʢʣʷʥʠʭ ʻʤʥʦʩʪʝʡ ʯʝʨʝʟ ʢʦʥʝʢʪʦʨ.  

ʋ ʨʝʟʫʣʴʪʘʪʽ ʘʥʘʣʽʟʫ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʦʧʠʩʘʥʦʛʦ ʫ ʧʫʥʢʪʽ 5.9 ʟʨʦʙʣʝʥʽ 

ʚʠʩʥʦʚʢʠ, ʱʦ ʘʚʪʦʤʘʪʠʟʘʮʽʷ ʮʴʦʛʦ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʧʦʚʠʥʥʘ ʟʘʙʝʟʧʝʯʫʚʘʪʠ: 

1. ʂʦʥʪʨʦʣʴ ʽ ʨʝʛʫʣʶʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʫ ʬʝʨʤʝʥʪʝʨʽ ʰʣʷʭʦʤ ʟʤʽʥʠ ʧʦʜʘʯʽ 

ʧʘʨʠ ʪʘ ʚʦʜʠ ʚʽʜ ʊɽʎ. 

2. ʂʦʥʪʨʦʣʴ ʚʠʪʨʘʪʠ ʧʦʚʽʪʨʷ ʫ ʬʝʨʤʝʥʪʝʨʽ. 

3. ʂʦʥʪʨʦʣʴ ʟʘ ʨʽʚʥʝʤ ʨʽʜʠʥʠ ʫ ʬʝʨʤʝʥʪʝʨʽ ʟ ʩʠʛʥʘʣʽʟʘʮʽʻʶ ʜʦʩʷʛʥʝʥʥʷ 

ʚʝʨʭʥʴʦʛʦ ʧʨʠʧʫʩʪʠʤʦʛʦ ʨʽʚʥʷ ʽ ʫʧʨʘʚʣʽʥʥʷ ʢʣʘʧʘʥʦʤ ʧʦʜʘʯʽ ʨʽʜʠʥʠ ʫ ʬʝʨʤʝʥʪʝʨ.  

4. ʂʦʥʪʨʦʣʴ ʽ ʨʝʛʫʣʶʚʘʥʥʷ ʨʅ ʚ ʬʝʨʤʝʥʪʝʨʽ ʰʣʷʭʦʤ ʟʤʽʥʠ ʚʠʪʨʘʪʠ 

ʪʠʪʨʫʚʘʣʴʥʠʭ ʨʦʟʯʠʥʽʚ ʚʽʜ ʩʪʘʥʮʽʾ ʧʽʜʛʦʪʦʚʢʠ. 

5. ʂʦʥʪʨʦʣʴ ʽ ʨʝʛʫʣʶʚʘʥʥʷ ʧʽʥʦʫʪʚʦʨʝʥʥʷ ʚ ʬʝʨʤʝʥʪʝʨʽ ʰʣʷʭʦʤ ʟʤʽʥʠ ʚʠʪʨʘʪʠ 

ʧʽʥʦʛʘʩʥʠʢʘ ʚʽʜ ʩʪʘʜʽʾ ʧʽʜʛʦʪʦʚʢʠ. 

ɼʣʷ ʨʦʟʫʤʽʥʥʷ ʟʘʚʜʘʥʥʷ ʥʘ ʨʦʟʨʦʙʢʫ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʧʦʙʫʜʫʻʤʦ ʪʘʙʣʠʮʶ (ʪʘʙʣ. 

6.1) ʪʝʭʥʦʣʦʛʽʯʠʭ ʚʠʤʦʛ ʜʦ ʩʠʩʪʝʤʠ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʽʟ ʚʢʘʟʘʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ, ʷʢʽ 

ʢʦʥʪʨʦʣʶʶʪʴʩʷ. 

  

ɿʤʥ. ɸʨʢ. ˉ ʜʦʢʫʤ. ʇʽʜʧʠʩ ɼʘʪʘ 

ɸʨʢ. 
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ʅʋʍʊ ɹʊɽʂ 04.01.04 ʂʈ ʇɿ 

 ʈʦʟʨʦʙ. ɹʦʥʜʘʨʫʢ ʉ.ɺ. 

 ʇʝʨʝʚʽʨ. ʂʨʘʩʽʥʴʢʦ ɺ.ʆ. 

ʂʦʥʩʫʣʴʪ. ʂʣʠʤʝʥʢʦ ʆ.ʄ. 

 ʅ. ʂʦʥʪʨ.  

 ɿʘʪʚʝʨʜ. ʇʠʨʦʛ ʊ.ʇ. 

ʈʦʟʜʽʣ 6. ɸʚʪʦʤʘʪʠʟʘʮʽʷ 
ʜʽʣʷʥʢʠ ʜʦʬʝʨʤʝʥʪʘʮʽʡʥʠʭ 
ʧʨʦʮʝʩʽʚ ʪʘ ʚʠʨʦʙʥʠʯʦʛʦ 
ʙʽʦʩʠʥʪʝʟʫ 

ʃʽʪ. ɸʢʨʫʰʽʚ 

6 

ʂʘʬʝʜʨʘ ɹʊʄ 
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ʊʘʙʣʠʮʷ 6.1 

ʊʝʭʥʦʣʦʛʽʯʥʽ ʚʠʤʦʛʠ ʜʦ ʩʠʩʪʝʤʠ ʘʚʪʦʤʘʪʠʟʘʮʽʾ 

ˉ 

ʧ/ʧ 

ʄʘʰʠʥʘ, 

ʘʧʘʨʘʪ, 

ʘʛʨʝʛʘʪ 

ʇʘʨʘʤʝʪʨ, 

ʤʽʩʮʝ 

ʚʽʜʙʦʨʫ 

ʽʤʧʫʣʴʩʫ 

ɿʥʘʯʝʥʥʷ 

ʧʘʨʘʤʝʪʨʫ, 

ʜʦʧʫʩʪʠʤʽ 

ʚʽʜʭʠʣʝʥ-ʥ ̫

ʉʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʟʘʮʽʾ 

ɺʠʜ 

ʩʠʩʪʝʤʠ 

ʘʚʪʦʤʘʪʠ-

ʟʘʮʽʾ 

ʍʘʨʘʢʪʝʨ 

ʢʦʥʪʨʦʣʶ, 

ʨʝʛʫʣʶʚʘʥ-

ʥʷ, 

ʫʧʨʘʚʣʽʥʥʷ 

ɼʦʜʘʪʢʦʚʽ 

ʚʠʤʦʛʠ 

1  

 

 

 

 

 

 

 

 

ʌʝʨʤʝʥ-

ʪʝʨ 

ʊʝʤʧʝʨʘ-

ʪʫʨʘ 

 

25Ñ1 0ʉ 

 

ʂʦʥʪʨʦʣʴ  ɺʜ̔ʦʙʨʘʞʝʥʥʷ ɸʈʄ 

ʦʧʝʨʘʪʦʨʘ  

ʈʝʛʫʣʶʚʘʥ-

ʥ ̫

ʉʪʘʙʽʣʽʟʘʮʽʷ ɼʽʷ ʥʘ 

ʧʦʜʘʯʫ 

ʧʘʨʠ ʪʘ 

ʚʦʜʠ 

2 ɸʝʨʘʮʽʷ 

 

42,5 Ñ1 ʣ/ʛʦʜ 

 

ʂʦʥʪʨʦʣʴ  ɺʽʜʦʙʨʘʞʝʥʥʷ ɸʈʄ 

ʦʧʝʨʘʪʦʨʘ  

3 ʈʽʚʝʥʴ 

 

169Ñ10 ʣ 

 

ʂʦʥʪʨʦʣʴ 

 

ʉʠʛʥʘʣʽʟʘʮʽʷ ʉʚʽʪʣʦʚʘ 

4 ʨʅ 6-6,5 

 

ʂʦʥʪʨʦʣʴ 

 

ɺʽʜʦʙʨʘʞʝʥʥʷ 

 

ɸʈʄ 

ʦʧʝʨʘʪʦʨʘ  

ʈʝʛʫʣʶʚʘʥ-

ʥ ̫

ʉʪʘʙʽʣʽʟʘʮʽʷ 

 

ɼʽʷ ʥʘ 

ʧʦʜʘʯʫ 

ʪʠʪʨʫʚʘʣʴ- 

ʥʠʭ 

ʨʦʟʯʠʥʽʚ 

5 ʇʽʥʦʫʪʚʦ-

ʨʝʥʥʷ 

ʈʽʚʝʥʴ 

ʧʽʥʦʫʪʚʦʨʝʥʥʷ 

ʈʝʛʫʣʶʚʘʥ-

ʥ ̫

ʉʠʛʥʘʣʽʟʘʮʽʷ ɼʽʷ ʥʘ 

ʧʦʜʘʯʫ 

ʧʽʥʦʛʘʩʥʠʢʘ 

ʆʩʢʽʣʴʢʠ ʫʩʽ ʥʘʚʝʜʝʥʽ ʫ ʪʘʙʣʠʮʽ ʧʘʨʘʤʝʪʨʠ ʻ ʚʘʞʣʠʚʠʤʠ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʷʢʽʩʥʦʾ 

ʤʽʮʝʣʽʘʣʴʥʦʾ ʤʘʩʠ A. bisporus, ʪʦʤʫ ʟʘʩʦʙʠ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʤʘʶʪʴ ʙʫʪʠ ʤʘʢʩʠʤʘʣʴʥʦ 

ʩʫʯʘʩʥʠʤʠ, ʥʘʜʽʡʥʠʤʠ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ, ʰʚʠʜʢʠʤʠ ʪʘ ʜʘʚʘʪʠ ʧʦʭʠʙʢʫ ʚʠʤʽʨʶʚʘʥʴ ʜʦ 

1 %. ʋ ʟʚ'ʷʟʢʫ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʟʘʩʦʙʽʚ ʘʚʪʦʤʘʪʠʟʘʮʽʷ ʜʣʷ ʢʦʥʪʨʦʣʶ ʨʽʟʥʠʭ ʬʽʟʠʯʥʠʭ 

ʚʝʣʠʯʠʥ, ʫʩʽ ʜʘʪʯʠʢʠ ʧʦʚʠʥʥʽ ʙʫʪʠ ʦʩʥʘʱʝʥʽ ʫʥʽʬʽʢʦʚʘʥʠʤ ʚʭʽʜʥʠʤ ʩʠʛʥʘʣʦʤ 4-20 ʤɸ, 

ʘ ʪʘʢʦʞ ʚʘʞʣʠʚʠʤ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫʥʽʬʽʢʦʚʘʠʭ ʚʠʭʽʜʥʠʭ ʩʠʛʥʘʣʽʚ 0-10 ɺ.  
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ɺ ʧʝʨʰʦʤʫ ʢʦʥʪʫʨʽ ʫʧʨʘʚʣʽʥʥʷ ʪʘ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʢʦʥʪʨʦʣʶ ʟʛʽʜʥʦ ʽʟ ʟʘʧʠʩʦʤ ʫ 

ʪʘʙʣʠʮʽ ʚʢʘʟʘʥʦ, ʱʦ ʫ ʚʠʨʦʙʥʠʯʦʤʫ ʬʝʨʤʝʥʪʝʨʽ ʤʘʻ ʙʫʪʠ ʥʘʷʚʥʠʤ ʢʦʥʪʨʦʣ ɹ ʪʘ 

ʨʝʛʫʣʶʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ, ʷʢʘ ʟʘ ʫʤʦʚʘʤʠ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʤʘʻ ʨʝʛʣʘʤʝʥʪʦʚʘʥʝ 

ʟʥʘʯʝʥʥʷ 25Ñ 1 0ʉ. ɿʤʽʥʠ ʧʘʨʘʤʝʪʨʫ ʚʽʜʦʙʨʘʞʘʶʪʴʩʷ ʥʘ ɸʈʄʽ ʦʧʝʨʘʪʦʨʘ-ʪʝʭʥʦʣʦʛʘ ʟ 

ʦʜʥʦʯʘʩʥʦʶ ʨʝʻʩʪʨʘʮʽʻʶ ʟʤʽʥ ʫ ʡʦʛʦ ʘʨʭʽʚʽ. ɼʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʬʝʨʤʝʥʪʝʨ 

ʦʩʥʘʱʝʥʠʡ ʪʝʨʤʦʤʝʪʨʦʤ ʦʧʦʨʫ PT100-SMD1206, ʷʢʠʡ ʨʦʟʤʽʱʝʥʠʡ ʥʠʞʥ̔ʡ ʙʦʢʦʚ ̔

ʯʘʩʪʠʥ ̔ ʬʝʨʤʝʥʪʝʨʘ. ɼʘʥʠʡ ʪʝʨʤʦʤʝʪʨ ʦʧʦʨʫ ʧʽʜʭʦʜʠʪʴ ʥʘʡʢʨʘʱʝ ʟʘ ʜʽʘʧʘʟʦʥʦʤ 

ʚʠʤʽʨʶʚʘʥʥʷ, ʷʢʠʡ ʩʪʘʥʦʚʠʪʴ ʜʣʷ ʜʘʥʦʛʦ ʧʨʠʣʘʜʫ 50...130ÁC ʽʟ ʢʣʘʩʦʤ ʪʦʯʥʦʩʪʽ B 0,12 

%. ʋ ʜʘʪʯʠʢ ʚʙʫʜʦʚʘʥʦ ʧʝʨʝʪʚʦʨʶʚʘʯ ʪʝʤʧʝʨʘʪʫʨʠ ʪʠʧʫ ɸʊ ʜʣʷ ʧʝʨʝʪʚʦʨʝʥʥʷ 

ʟʙʽʣʴʰʝʥʥʷ ʘʢʪʠʚʥʦʛʦ ʦʧʦʨʫ ʪʝʨʤʦʤʝʪʨʘ ʚ ʫʥʽʬʽʢʦʚʘʥʠʡ ʩʠʛʥʘʣ 4-20 ʤɸ. 

ʋʧʨʘʚʣʷʶʯʠʡ ʩʠʛʥʘʣ ʚʽʜ  4é20 ʤɸ ʧʦʩʪʫʧʘʻ ʥʘ ʧʝʨʝʪʚʦʨʶʚʘʯ ʝʣʝʢʪʨʠʯʥʦʛʦ ʩʠʛʥʘʣʫ 

ʚ ʧʥʝʚʤʘʪʠʯʥʠʡ ï PC-28G/A (1ʙ) ʽ ʜʘʣʽ ʧʝʨʝʜʘʻʪʴʩʷ ʥʘ ʧʥʝʚʤʘʪʠʯʥʠʡ ʧʨʠʚʽʜ ʜʣʷ 

ʫʧʨʘʚʣʽʥʥʷ ʢʣʘʧʘʥʘʤʠ ʪʠʧʫ P150 (1ʚ), ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʚʦʜʷʥʦʾ ʧʘʨʠ. ɼʣʷ 

ʫʧʨʘʚʣʽʥʥʷ ʪʝʤʧʝʨʘʪʫʨʦʶ ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ ʩʪʘʙʽʣʽʟʘʮʽʷ ʪʝʤʧʝʨʘʪʫʨʠ ʥʘ ʟʘʜʘʥʦʤʫ 

ʟʥʘʯʝʥʥʽ ʟʘ ʨʘʭʫʥʦʢ ʟʤʽʥʠ ʚʠʪʨʘʪʠ ʧʘʨʠ ʘʙʦ ʚʦʜʠ ʟʘʣʝʞʥʦ ʚʽʜ ʩʠʪʫʘʮʽʾ, ʷʢʽ ʧʦʜʘʶʪʴʩʷ 

ʫ ʩʦʨʦʯʢʫ ʘʧʘʨʘʪʘ [111,112,113,114]. 

ʋ ʜʨʫʛʦʤʫ ʢʦʥʪʫʨʽ ʥʝʦʙʭʽʜʥʦ ʢʦʥʪʨʦʣʶʚʘʪʠ ʢʽʣʴʢʽʩʪʴ ʘʝʨʘʮʽʡʥʦʛʦ ʧʦʚʽʪʨʷ, 

ʷʢʝ ʥʘʜʭʦʜʠʪʴ ʫ ʬʝʨʤʝʥʪʝʨ. ɼʣʷ ʮʴʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʣʽʯʠʣʴʥʠʢ ʚʠʪʨʘʪʠ ʧʦʚʽʪʨʷ 

ɼʅɽʇʈ-7ʋ, ʚ ʷʢʠʡ ʚʙʫʜʦʚʘʥʠʡ ʢʦʤʧôʶʪʝʨ ʪʠʧʫ ʥʦʫʪʙʫʢ ʟʜʘʪʥʠʡ ʚʽʜʦʙʨʘʞʘʪʠ 

ʽʥʬʦʨʤʘʮʽʶ. ɺʩʽ ʜʘʥʽ ʟʙʝʨʽʛʘʶʪʴʩʷ ʚ ʧʘʤôʷʪʽ ʢʦʤʧôʶʪʝʨʘ. ɺʠʪʨʘʪʦʤʽʨʠ ʟʘʙʝʟʧʝʯʫʻ 

ʚʠʤʽʨ ʦʙ'ʻʤʥʦʾ ʚʠʪʨʘʪʠ ʽ ʩʫʤʘʨʥʦʛʦ ʦʙ'ʻʤʫ ʧʦʚʽʪʨʷ ʚ ʪʨʫʙʦʧʨʦʚʦʜʘʭ ʟʘ ʨʘʭʫʥʦʢ 

ʙʝʟʧʝʨʝʨʚʥʦʛʦ ʚʠʤʽʨʶʚʘʥʥʷ ʰʚʠʜʢʦʩʪʽ ʽ ʚʽʜʦʤʦʾ ʧʣʦʱʽ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʨʽʟʫ. 

ʆʩʢʽʣʴʢʠ ʜʘʥʘ ʚʝʣʠʯʠʥʘ ʩʪʘʣʘ ʧʨʦʪʷʛʦʤ ʧʨʦʮʝʩʫ ʽ ʥʝ ʟʘʟʥʘʻ ʚʧʣʠʚʫ ʚʽʜ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʨʝʛʫʣʶʚʘʥʥʷ ʧʨʦʪʷʛʦʤ ʧʨʦʮʝʩʫ ʢʫʣʴʪʠʚʫʚʘʥʥʷ 

ʥʝʜʦʮʽʣʴʥʝ. [115]. 

ʋ ʪʨʝʪʴʦʤʫ ʢʦʥʪʫʨʽ ʧʝʨʝʜʙʘʯʝʥʦ ʩʠʛʥʘʣʽʟʘʮʽʶ ʧʨʦ ʘʚʘʨʽʡʥʝ ʧʽʜʚʠʱʝʥʥʷ 

ʨʽʚʥʷ ʫ ʬʝʨʤʝʥʪʝʨʽ. ʈʽʚʝʥʴ ʚʠʤʽʨʶʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʦʧʣʘʚʢʦʚʦʛʦ ʤʘʛʥʽʪʥʦʛʦ 

ʨʽʚʥʝʤʽʨʫ ʇɼʋ-ʀ (3ʘ). ɼʘʥʠʡ ʜʘʪʯʠʢ ʧʦʧʝʨʝʜʞʘʻ ʧʨʦ ʜʦʩʷʛʥʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦ 
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ʜʦʧʫʩʪʠʤʦʛʦ ʨʽʚʥʷ ʚ ʘʧʘʨʘʪʽ ʟʘ ʨʘʭʫʥʦʢ ʩʚʽʪʣʦʚʦʾ ʩʠʛʥʘʣʽʟʘʮʽʾ. ʉʠʛʥʘʣʽʟʘʮʽʷ 

ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ ʥʘ ɸʈʄʽ ʦʧʝʨʘʪʦʨʘ-ʪʝʭʥʦʣʦʛʘ [116]. 

ʏʝʪʚʝʨʪʠʡ ʢʦʥʪʫʨ ʧʝʨʝʜʙʘʯʘʻ ʢʦʥʪʨʦʣʴ ʪʘ ʨʝʛʫʣʶʚʘʥʥʷ ʧʦʢʘʟʥʠʢʘ ʨʅ, ʷʢʠʡ 

ʨʝʛʣʘʤʝʥʪʦʚʘʥʦ ʤʘʻ ʙʫʪʠ ʫ ʤʝʞʘʭ 6,0-6,5. ɿʤʽʥʠ ʨʅ ʧʽʜ ʯʘʩ ʧʨʦʮʝʩʫ ʚʽʜʦʙʨʘʞʘʶʪʴʩʷ 

ʽ ʨʝʻʩʪʨʫʶʪʴʩʷ ʥʝʧʝʨʝʨʚʥʦ ʫ ʯʘʩʽ ʥʘ ɸʈʄʽ ʦʧʝʨʘʪʦʨʘ. ʇʨʠ ʚʽʜʭʠʣʝʥʥʽ ʧʦʢʘʟʥʠʢʽʚ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʨʝʛʫʣʶʚʘʥʥʷ. ɼʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʨʅ ʩʝʨʝʜʦʚʠʱʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʜʘʪʯʠʢ SMARTPAT PH 8570, ʧʝʨʝʚʘʛʦʶ ʷʢʦʛʦ ʻ ʤʦʞʣʠʚʽʩʪʴ ʡʦʛʦ ʩʪʝʨʠʣʽʟʘʮʽʾ ʨʘʟʦʤ 

ʟ ʬʝʨʤʝʥʪʝʨʦʤ, ʱʦ ʜʦʟʚʦʣʷʻ ʟʙʝʨʝʛʪʠ ʘʩʝʧʪʠʯʥʽʩʪʴ ʧʨʦʮʝʩʫ. ʊʘʢʦʞ ʜʘʥʠʡ ʜʘʪʯʠʢ 

ʦʩʥʘʱʝʥʠʡ ʘʥʘʣʦʛʦʚʠʤ ʚʠʭʦʜʦʤ ʟ ʫʥʽʬʽʢʦʚʘʥʠʤ ʩʠʛʥʘʣʦʤ 4-20 ʤɸ, ʪʦʤʫ ʥʝ ʤʘʻ 

ʥʝʦʙʭʽʜʥʦʩʪʽ ʜʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʟʦʚʥʽʰʥʴʦʛʦ ʧʝʨʝʪʚʦʨʶʚʘʯʘ. ʋʥʽʬʽʢʦʚʘʥʠʡ ʩʠʛʥʘʣ 

ʧʦʩʪʫʧʘʻ ʥʘ ʧʝʨʝʪʚʦʨʶʚʘʯ ʝʣʝʢʪʨʠʯʥʦʛʦ ʩʠʛʥʘʣʫ ʚ ʧʥʝʚʤʘʪʠʯʥʠʡ ï Fisher i2ʈ-100 

(4ʙ). ʇʥʝʚʤʘʪʠʯʥʠʡ ʩʠʛʥʘʣ ʜʘʣʽ ʧʝʨʝʜʘʻʪʴʩʷ ʥʘ ʧʨʠʚʽʜ ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ ʢʣʘʧʘʥʘʤʠ 

ʪʠʧʫ P150 (4ʚ) ʯʝʨʝʟ ʷʢʽ ʧʦʜʘʶʪʴʩʷ ʪʠʪʨʫʚʘʣʴʥʽ ʨʦʟʯʠʥʠ ʽʟ ʩʢʣʷʥʦʾ ʻʤʥʦʩʪʽ [117,118]. 

ʋ ʧôʷʪʦʤʫ ʢʦʥʪʫʨʽ ʥʝʦʙʭʽʜʥʦ ʢʦʥʪʨʦʣʶʚʘʪʠ ʧʨʦʮʝʩ ʧʽʥʦʫʪʚʦʨʝʥʥʷ. 

ɸʚʪʦʤʘʪʠʯʥʠʡ ʢʦʥʪʨʦʣʴ ʧʽʥʦʛʘʩʽʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʝʣʝʢʪʨʦʜʘ ʜʘʪʯʠʢʘ 

ʧʽʥʠ LBFS-B1421.0. ʇʨʠ ʥʘʷʚʥʦʩʪʽ ʩʠʛʥʘʣʫ ʚʽʜ ʜʘʪʯʠʢʘ ʧʽʥʠ, ʨʦʟʤʽʱʝʥʦʛʦ ʥʘ ʢʨʠʰʮʽ 

ʬʝʨʤʝʥʪʝʨʘ, ʷʢʠʡ ʚʠʟʥʘʯʘʻ ʨʽʚʝʥʴ ʨʽʜʠʥʠ ʪʘ ʚʝʨʭʥʶ ʤʝʞʫ ʧʽʥʠ, ʘʢʪʠʚʫʻʪʴʩʷ ʧʦʜʘʯʘ 

ʧʽʥʦʛʘʩʥʠʢʘ ʽʟ ʩʢʣʷʥʦʾ ʻʤʥʦʩʪʽ ʯʝʨʝʟ ʢʣʘʧʘʥ, ʧʦ ʟʘʜʘʥʦʤʫ ʢʦʨʠʩʪʫʚʘʯʝʤ ʘʣʛʦʨʠʪʤʫ. 

ʋʧʨʘʚʣʷʶʯʠʡ ʩʠʛʥʘʣ 4é20 ʤɸ ʚʽʜ ʜʘʪʯʠʢʘ LBFS-B1421 ʧʦʩʪʫʧʘʻ ʥʘ ʧʝʨʝʪʚʦʨʶʚʘʯ 

ʝʣʝʢʪʨʠʯʥʦʛʦ ʩʠʛʥʘʣʫ ʚ ʧʥʝʚʤʘʪʠʯʥʠʡ ï Fisher i2ʈ-100 (5ʙ). ʇʥʝʚʤʘʪʠʯʥʠʡ ʩʠʛʥʘʣ 

ʜʘʣʽ ʧʝʨʝʜʘʻʪʴʩʷ ʥʘ ʧʨʠʚʽʜ ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ ʢʣʘʧʘʥʘʤʠ ʪʠʧʫ P150 (5ʚ) ʯʝʨʝʟ ʷʢʽ 

ʧʦʜʘʻʪʴʩʷ ʧʽʥʦʛʘʩʥʠʢ ʽʟ ʩʢʣʷʥʦʾ ʻʤʥʦʩʪʽ. ʂʨʽʤ ʪʦʛʦ, ʧʝʨʝʜʙʘʯʝʥʦ ʤʝʭʘʥʽʯʥʝ 

ʧʽʥʦʛʘʩʽʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʧʝʮʽʘʣʴʥʦʾ ʣʦʧʘʪʽ ʥʘ ʚʝʨʭʥʴʦʤʫ ʨʽʚʥʽ ʚʘʣʘ ʤʽʰʘʣʢʠ, ʱʦ 

ʥʘʩʪʨʦʶʻʪʴʩʷ ʧʦ ʚʠʩʦʪʽ [118,119].  

ɼʣʷ ʥʘʚʝʜʝʥʥʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʚʠʨʦʙʥʠʮʪʚʘ 

ʤʽʮʝʣʽʘʣʴʥʦʾ ʤʘʩʠ  ʜʘʪʯʠʢʽʚ ʩʪʚʦʨʝʥʦ ʪʘʙʣʠʮʶ 6.2, ʫ ʷʢʽʡ ʚʢʘʟʘʥʦ ʦʩʥʦʚʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʘ ʢʨʘʾʥʠ ʚʠʨʦʙʥʠʢʠ. 
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ʊʘʙʣʠʮʷ 6.2 

ʉʧʝʮʠʬʽʢʘʮʽʷ ʥʘ ʧʨʠʣʘʜʠ ʽ ʟʘʩʦʙʠ ʘʚʪʦʤʘʪʠʟʘʮʽʾ 

ʇʦʟʠʮʽʷ ʄʽʩʮʝ 

ʫʩʪʘʥʦʚʢʠ 
ʅʘʡʤʝʥʫʚʘʥʥʷ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʧʨʠʣʘʜʫ 

ʊʠʧ 

ʤʦʜʝʣʽ 
ɺʠʨʦʙʥʠʢ 

1ʘ ʇʦ ʤʽʩʮʶ ʊʝʨʤʦʤʝʪʨ ʦʧʦʨʫ, ʤʘʪʝʨʽʘʣ 

ʚʠʛʦʪʦʚʣʝʥʥʷ ï ʥʝʨʞʘʚʽʶʯʘ ʩʪʘʣʴ, 

ʛʨʘʜʫʚʘʣʴʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ Pt100, 

ʜʽʘʧʘʟʦʥ ʚʠʤʽʨʶʚʘʥʴ: -50é+130 Áʉ, 
ʨʦʟʤʽʨʠ 3,2x1,6x0,55ʤʤ, ʢʣʘʩ ʪʦʯʥʦʩʪʽ ï 

0,12, ʧʨʠʻʜʥʘʥʥʷ G1/2,  ʤʘʢʩʠʤʘʣʴʥʠʡ 

ʦʧʽʨ ʜʣʷ ʚʠʭʽʜʥʠʭ ʩʠʛʥʘʣʽʚ  - 100 ʆʤ, 

ʚʠʭʽʜʥʠʡ ʩʠʛʥʘʣ ï ʘʥʘʣʦʛʦʚʠʡ 4é20 ʤɸ 

ʘʙʦ RS 485 (ʧʨʦʪʦʢʦʣ RTU ʘʙʦ T-bus), 

ʪʝʨʤʦʦʧʽʨ ï RS485 

PT100-

SMD120 
PROFFUSE 

(ʋʢʨʘʾʥʘ) 

1ʙ 

 
ʅʘ ʱʠʪʽ 

ɽʣʝʢʪʨʦʧʥʝʚʤʦʧʝʨʝʪʚʦʨʶʚʘʯ, ʚʭʽʜʥʠʡ 

ʩʠʛʥʘʣ - ʝʣʝʢʪʨʠʯʥʠʡ 4é20 ʤɸ, 

ʚʠʭʽʜʥʠʡ ʩʠʛʥʘʣ - ʧʥʝʚʤʘʪʠʯʥʠʡ  20 ... 

100 ʢʇʘ, ʦʩʥʦʚʥʘ ʧʦʭʠʙʢʘ 0,5 

PC-

28G/A 

APLISENS 

(ʇʦʣʴʱʘ) 

1ʚ 

4ʚ 

5ʚ 

 

ʇʦ ʤʽʩʮʶ 

ʇʥʝʚʤʘʪʠʯʥʠʡ ʧʨʠʚʽʜ ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ 

ʢʨʘʥʘʤʠ ʪʘ ʟʘʩʣʽʥʢʘʤʠ, ʫʧʨʘʚʣʷʶʯʠʡ 

ʩʠʛʥʘʣ 20é100ʢʇʘ, ʧʨʠʻʜʥʘʥʥʷ ʚʽʜ 1/2ò 

ʜʦ 1ò GAS ʘʙʦ NPT, ʪʝʤʧʝʨʘʪʫʨʘ 

ʨʦʙʦʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ  -40 + 180Áʉ 

P150 
ACL s.r.l. 

(ɯʪʘʣʽʷ) 

2ʘ ʇʦ ʤʽʩʮʶ 

ʄʘʢʩʠʤʘʣʴʥʘ ʚʽʜʥʦʩʥʘ ʧʦʭʠʙʢʘ 

ʚʠʤʽʨʶʚʘʥʥʷ 2 %,  ʯʘʩʪʦʪʥʠʡ ʚʠʭʽʜʥʠʡ 

ʩʠʛʥʘʣ ʟ ʯʘʩʪʦʪʦʶ ʚʽʜ 0 ʜʦ 1000 ɻʮ, 

ʧʨʦʧʦʨʮʽʡʥʠʡ ʦʙ'ʻʤʥʽʡ ʚʠʪʨʘʪʽ ʧʦʚʽʪʨʷ, 

ʜʦʜʘʪʢʦʚʦʠʤ ʻ  ʦʨʛʘʥʽʟʘʮʽʷ 

ʫʥʽʬʽʢʦʚʘʥʦʛʦ ʚʠʭʽʜʥʦʛʦ ʩʠʛʥʘʣʫ 

ʧʦʩʪʽʡʥʦʛʦ ʩʪʨʫʤʫ (4-20) ʤɸ, ʘ ʪʘʢʦʞ 

ʟʙʝʨʽʛʘʥʥʷ ʚ ʝʥʝʨʛʦʥʝʟʘʣʝʞʥʽʡ ʧʘʤ'ʷʪʽ ʪʘ 

ʧʝʨʝʜʘʚʘʥʥʷ ʘʨʭʽʚʥʦʾ ʚʠʤʽʨʶʚʘʣʴʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʯʝʨʝʟ ʧʦʩʣʽʜʦʚʥʠʡ ʽʥʪʝʨʬʝʡʩ 

RS232 ʽ RS485  ʜʦ ʧʝʨʩʦʥʘʣʴʥʦʛʦ 

ʢʦʤʧ'ʶʪʝʨʫ. 

ɼʥʝʧʨ-7 

ʆʆʆ 

çɼʥʝʧʨè 

(ʋʢʨʘʾʥʘ) 

3ʘ ʇʦ ʤʽʩʮʶ 

ʄʘʪʝʨʽʘʣ ï ʥʝʨʞʘʚʽʶʯʘ ʩʪʘʣʴ 

12X18H10T, ʜʽʘʧʘʟʦʥ ʨʦʙʦʯʠʭ 

ʪʝʤʧʝʨʘʪʫʨ ï ï60é+125 ÁC, ʜʽʘʧʘʟʦʥ 

ʨʦʙʦʯʦʛʦ ʪʠʩʢʫ ï ʚʽʜ ʚʘʢʫʫʤʫ ʜʦ 2 ʄʇʘ, 

ʛʫʩʪʠʥʘ ʩʝʨʝʜʦʚʠʱʘ - Ó0,65 ʛ/ʩʤ3. 

ɸʥʘʣʦʛʦʚʠʡ ʚʠʭʽʜ ʟ ʫʥʽʬʽʢʦʚʘʥʠʤ 

ʩʠʛʥʘʣʦʤ 4-20 ʤɸ. 

ʇɼʋ-ʀ 
ʆɺɽʅ 

(ʋʢʨʘʾʥʘ) 

п ͊ ʇʦ ʤʽʩʮʶ 

2-ʜʨʦʪʦʚʠʡ ʢʦʥʪʫʨ, ʫʥʽʬʽʢʦʚʘʥʠʡ ʩʠʛʥʘʣ 

4 ... 20 ʤɸ, ʦʩʥʘʱʝʥʠʡ  ʚʙʫʜʦʚʘʥʠʤ 
ʧʝʨʝʪʚʦʨʶʚʘʯʝʤ ʟ ʽʥʪʝʛʨʦʚʘʥʦʶ 
ʽʥʪʝʨʬʝʡʩʥʦʾ ʰʠʥʦʶ HART 7, 

SMAR-
TPAT 

PH 8570 

KROHNE 

(ʋʢʨʘʾʥʘ) 



119 
 

 ɿʘʢʽʥʯʝʥʥʷ ʪʘʙʣ. 6.2 

ʆʪʞʝ, ʚʠʢʦʥʘʥʦ ʩʭʝʤʫ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʧʨʦʮʝʩʫ ʙʽʦʩʠʥʪʝʟʫ ʜʣʷ ʢʫʣʴʪʠʚʫʚʘʥʥʷ 

A. bisporus. ɹʫʣʦ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ ʥʘʩʪʫʧʥʽ ʧʘʨʘʤʝʪʨʠ: ʪʝʤʧʝʨʘʪʫʨʫ, 

ʘʝʨʘʮʽʶ, ʨʽʚʝʥʴ ʟʘʧʦʚʥʝʥʥʷ ʬʝʨʤʝʥʪʝʨʘ, ʨʅ ʪʘ ʧʽʥʦʫʪʚʦʨʝʥʥʷ. ɸʚʪʦʤʘʪʠʟʘʮʽʷ ʜʘʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ ʜʦʟʚʦʣʠʪʴ ʜʦʪʨʠʤʫʚʘʪʠʩʷ ʫʤʦʚ ʪʘ ʧʘʨʘʤʝʪʨʽʚ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʪʘ ʟʚʝʩʪʠ 

ʜʦ ʤʽʥʽʤʫʤʫ ʨʠʟʠʢʠ ʧʦʤʠʣʦʢ ʧʨʠ ʢʫʣʴʪʠʚʫʚʘʥʥʽ A. bisporus. 

  

  
ʘʚʪʦʢʣʘʚʫʻʤʠʡ ʜʘʪʯʠʢ ʟ ʪʝʨʤʦʤʝʪʨʦʤ 

ʦʧʦʨʫ  Pt1000. ʊʠʧ ʟôʻʜʥʘʥʥʷ -  PG13.5. 
  

4ʙ 

5ʙ 
ʅʘ ʱʠʪʽ 

ɽʣʝʢʪʨʦʧʥʝʚʤʦʧʝʨʝʪʚʦʨʶʚʘʯ, ʚʭʽʜʥʠʡ 

ʩʠʛʥʘʣ - ʝʣʝʢʪʨʠʯʥʠʡ 4é20 ʤɸ, ʚʠʭʽʜʥʠʡ 

ʩʠʛʥʘʣ - ʧʥʝʚʤʘʪʠʯʥʠʡ 0,2 - 1,0 ʙʘʨ, 

ʛʽʩʪʝʨʝʟʠʩ - 0,4% ʚʽʜ ʧʦʚʥʦʛʦ ʜʽʘʧʘʟʦʥʫ 

ʚʠʭʽʜʥʦʛʦ ʩʠʛʥʘʣʫ   

i2ʈ-100 
Fisher 

(ʉʐɸ) 

5ʘ ʇʦ ʤʽʩʮʶ ʄʘʪʝʨʽʘʣ ï ʥʝʨʞʘʚʽʶʯʘ ʩʪʘʣʴ, 

ʪʝʤʧʝʨʘʪʫʨʘ ʧʨʦʮʝʩʫ -40é+115Áʉ, ʪʠʩʢ - 

-1é10 ʙʘʨ, ʪʦʯʥʽʩʪʴ Ñ1 ʤʤ, ʚʠʭʽʜʥʠʡ 

ʩʠʛʥʘʣ ʘʥʘʣʦʛʦʚʠʡ ï 4é20 ʤɸ, 

ʧʨʠʻʜʥʘʥʥʷ G İ, ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʧʽʥʠ 

LBFS-

B1421.0 
 

Baumer Group 

(ʐʚʝʡʮʘʨʽʷ) 
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ɺʀʉʅʆɺʂʀ 

1. ɺʠʷʚʣʝʥʦ ʧʦʩʪʽʡʥʦ ʟʨʦʩʪʘʶʯʠʡ ʽʥʪʝʨʝʩ ʜʦ ʢʦʤʝʨʮʽʡʥʦʛʦ ʚʠʨʦʱʫʚʘʥʥʷ 

ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʨʠʙʽʚ ʨʦʜʫ Agaricus ʫ ʨʽʟʥʠʭ ʩʬʝʨʘʭ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʣʶʜʠʥʠ. 

ɺʩʪʘʥʦʚʣʝʥʦ ʥʘʡʙʽʣʴʰ ʥʝʙʝʟʧʝʯʥʽ ʜʣʷ ʧʨʦʤʠʩʣʦʚʦʛʦ ʛʨʠʙʽʚʥʠʮʪʚʘ ʤʽʢʦʧʘʪʦʛʝʥʥʽ 

ʽʥʬʝʢʮʽʾ ʚʽʨʫʩʥʦʛʦ, ʙʘʢʪʝʨʽʘʣʴʥʦʛʦ ʪʘ ʤʽʢʨʦʤʽʮʝʪʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ, ʩʝʨʝʜ ʷʢʠʭ 

ʥʘʡʙʽʣʴʰʫ ʚʪʨʘʪʫ ʚʨʦʞʘʶ ʜʣʷ ʛʨʠʙʽʚ ʨʦʜʫ Agaricus ʟʘʚʜʘʶʪʴ ʤʽʢʨʦʤʽʮʝʪʠ, ʟʦʢʨʝʤʘ 

ʚʠʜʽʣʝʥʽ ʟ ʧʨʦʤʠʩʣʦʚʠʭ ʛʨʠʙʥʠʭ ʛʦʩʧʦʜʘʨʩʪʚ ʋʢʨʘʾʥʠ ʤʽʢʦʬʽʣʠ, ʽʜʝʥʪʠʬʽʢʦʚʘʥʽ ʷʢ 

Cladobotryum mycophilum ʪʘ Cladobotryum sp. ï ʟʙʫʜʥʠʢʠ ʧʘʚʫʪʠʥʥʦʾ ʮʚʽʣʽ. 

2. ɼʦʩʣʽʜʞʝʥʦ ʨʦʜʦʚʫ ʧʨʠʥʘʣʝʞʥʽʩʪʴ ʧʘʪʦʛʝʥʥʠʭ ʤʽʢʨʦʤʽʮʝʪʽʚ ʟ ʫʨʘʞʝʥʠʭ 

ʧʣʦʜʦʚʠʭ ʪʽʣ Agaricus bisporus, ʟʽʙʨʘʥʠʭ ʥʘ ʛʨʠʙʥʠʭ ʛʦʩʧʦʜʘʨʩʪʚʘʭ ʋʢʨʘʾʥʠ. 

3. ʋ ʨʝʟʫʣʴʪʘʪʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʭʘʨʘʢʪʝʨʫ ʚʟʘʻʤʦʜʽʾ 

ʯʦʪʠʨʴʦʭ ʰʪʘʤʽʚ A. bisporus ʽʟ ʚʠʜʽʣʝʥʠʤʠ ʤʽʢʦʬʽʣʴʥʠʤʠ ʤʽʢʨʦʤʽʮʝʪʘʤʠ ʙʫʣʦ 

ʚʩʪʘʥʦʚʣʝʥʦ ʨʝʟʠʩʪʝʥʪʥʽʩʪʴ ʜʚʦʭ ʰʪʘʤʽʚ: A. bisporus 36 ʪʘ A. bisporus ʐ1 ʜʦ 

ʤʽʢʦʧʘʪʦʛʝʥʽʚ. 

4. ɺʠʷʚʣʝʥʦ ʝʬʝʢʪʠʚʥʽ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʛʨʠʙʥʠʭ ʛʦʩʧʦʜʘʨʩʪʚʘʭ ʋʢʨʘʾʥʠ 

ʬʫʥʛʽʮʠʜʥʽ ʧʨʝʧʘʨʘʪʠ ʜʣʷ ʙʦʨʦʪʴʙʠ ʽʟ Cladobotryum spp., ʥʘʡʝʬʝʢʪʠʚʥʽʰʠʤʠ ʟ ʷʢʠʭ 

ʻ ʐʠʨʣʘʥ (ʜʽʶʯʘ ʨʝʯʦʚʠʥʘ ʬʣʫʘʟʽʥʘʤ) ʪʘ ʌʣʝʢʩʽʪʽ (ʜʽʶʯʘ ʨʝʯʦʚʠʥʘ ʤʝʪʨʘʬʝʥʦʥ) ʟʘ 

ʨʘʭʫʥʦʢ ʧʨʠʛʥʽʯʝʥʥʷ ʨʦʩʪʫ ʪʘ ʤʝʭʘʥʽʟʤʽʚ ʩʧʦʨʦʫʪʚʦʨʝʥʥʷ Cladobotryum spp.  

5. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʠʜʽʣʝʥʽ ʥʘ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ ʰʪʘʤʠ Cladobotryum spp. 

ʧʨʦʷʚʣʷʶʪʴ ʩʪʽʡʢʽʩʪʴ ʜʦ ʬʫʥʛʽʮʠʜʥʦʛʦ ʧʨʝʧʘʨʘʪʫ ʉʧʦʨʛʦʥ (ʜʽʶʯʘ ʨʝʯʦʚʠʥʘ 

ʧʨʦʭʣʦʨʘʟ) ʪʘ ɼʝʨʘʟʦʣʫ ʟ ʌʫʥʜʘʟʦʣʦʤ (ʙʝʥʟʠʤʽʜʘʟʦʣʴʥʽ ʬʫʥʛʽʮʠʜʠ), ʱʦ ʤʦʞʝ ʙʫʪʠ 

ʥʘʩʣʽʜʢʦʤ ʪʨʠʚʘʣʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʘʥʠʭ ʬʫʥʛʽʮʠʜʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʥʘ ʛʨʠʙʥʠʭ 

ʛʦʩʧʦʜʘʨʩʪʚʘʭ.  

6. ɿʙʽʣʴʰʝʥʥʷ ʚʠʨʦʙʥʠʮʪʚʘ ʧʝʯʝʨʠʮʴ (Agaricus bisporus), ʟʦʢʨʝʤʘ ʟʘ 

ʦʩʪʘʥʥʽʡ ʨʽʢ ʥʘ 8%, ʧʦʪʨʝʙʫʻ ʟʙʽʣʴʰʝʥʥʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʧʦʩʽʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʪʘ ʥʦʚʠʭ 

ʧʨʦʧʦʟʠʮʽʡ ʩʪʦʩʦʚʥʦ ʪʝʭʥʦʣʦʛʽʡ ʦʪʨʠʤʘʥʥʷ ʧʦʩʽʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ.  

  

https://ru.wikipedia.org/wiki/Agaricus
https://ru.wikipedia.org/wiki/Agaricus
https://ru.wikipedia.org/wiki/Agaricus
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119. ɼʘʪʯʠʢʠ ʫʨʦʚʥʷ CleverLevel LBFS ʉʠʛʥʘʣʠʟʘʪʦʨ ʧʨʝʜʝʣʴʥʦʛʦ 
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https://www.prst.ru/docs/baumer/cleverlevel/LBFS.pdf     
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