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ʅɸʎɯʆʅɸʃʔʅʀʁ ʋʅɯɺɽʈʉʀʊɽʊ ɹɯʆʈɽʉʋʈʉɯɺ ɯ 

ʇʈʀʈʆɼʆʂʆʈʀʉʊʋɺɸʅʅʗ ʋʂʈɸɰʅʀ 

ʌʘʢʫʣʴʪʝʪ ʟʘʭʠʩʪʫ ʨʦʩʣʠʥ, ʙʽʦʪʝʭʥʦʣʦʛʽʡ ʪʘ ʝʢʦʣʦʛʽʾ 

ʂʘʬʝʜʨʘ ʝʢʦʙʽʦʪʝʭʥʦʣʦʛʽʾ ʪʘ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ 
 
 
 
 
 

ʋɼʂ:602:547.918:579      ɼʦʧʫʩʢʘʻʪʴʩʷ ʜʦ ʟʘʭʠʩʪʫ: 

                   ʜʝʢʘʥ ʬʘʢʫʣʴʪʝʪʫ 

 

                 ____________ʖ.ɺ.ʂʦʣʦʤʽʻʮʴ 
 

ʇʦʷʩʥʶʚʘʣʴʥʘ ʟʘʧʠʩʢʘ 

ʜʦ ʚʠʧʫʩʢʥʦʾ ʤʘʛʽʩʪʝʨʩʴʢʦʾ ʨʦʙʦʪʠ  

çʄʘʛʽʩʪʨè 

ʥʘ ʪʝʤʫ: çʇʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʙʽʦʛʘʟʫ ʟʘ ʙʽʦʭʽʤʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʟ ɹɻʋ ʽ 

ʧʦʣʽʛʦʥʽʚ ʊʇɺè 

 

 

ɺʠʢʦʥʘʚ:  

ʩʪʫʜʝʥʪ ʆʉçʄʘʛʽʩʪʨè 

ʩʧʝʮʽʘʣʴʥʽʩʪʴ 162 çɹʽʦʪʝʭʥʦʣʦʛʽʾ ʪʘ ʙʽʦʽʥʞʝʥʝʨʽʷè         
 

_____________________________________________________________ 
                                       (ʧʨʽʟʚʠʱʝ ʪʘ ʽʥʽʮʽʘʣʠ) 
ʂʝʨʽʚʥʠʢ ___________________________ 
                                                          (ʧʨʽʟʚʠʱʝ ʪʘ ʽʥʽʮʽʘʣʠ) 
ʈʝʮʝʥʟʝʥʪ___________________________ 

                                                          (ʧʨʽʟʚʠʱʝ ʪʘ ʽʥʽʮʽʘʣʠ) 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʂʠʾʚ ï 2022 ʨ. 
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ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʽʦʨʝʩʫʨʩʽʚ ʽ 

ʧʨʠʨʦʜʦʢʦʨʠʩʫʚʘʥʥʷ ʋʢʨʘʾʥʠ 
 

ʌʘʢʫʣʴʪʝʪ ʟʘʭʠʩʪʫ ʨʦʩʣʠʥ, ʙʽʦʪʝʭʥʦʣʦʛʽʡ ʪʘ ʝʢʦʣʦʛʽʾ 

ʂʘʬʝʜʨʘ ʝʢʦʙʽʦʪʝʭʥʦʣʦʛʽʾ ʪʘ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ 

ʆʩʚʽʪʥʽʡ ʩʪʫʧʽʥʴ çʄʘʛʽʩʪʨè 

ʉʧʝʮʽʘʣʴʥʽʩʪʴ 162   çɹʽʦʪʝʭʥʦʣʦʛʽʾ ʪʘ ʙʽʦʽʥʞʝʥʝʨʽʷè  
 

 

                                                                          ɿɸʊɺɽʈɼɾʋʖ 

ɿʘʚʽʜʫʚʘʯ ʢʘʬʝʜʨʠ 

__________________________  

ç______è__________________2022 ʨ. 

 

 

ɿɸɺɼɸʅʅʗ 

ʅɸ ɺʀʇʋʉʂʅʋ ʄɸɻɯʉʊɽʈʉʔʂʋ ʈʆɹʆʊʋ ʉʊʋɼɽʅʊʋ 

ɸʥʜʨʫʱʝʥʢʦ ʂʘʪʝʨʠʥʽ ɯʚʘʥʽʚʥʽ 

1. ʊʝʤʘ ʨʦʙʦʪʠ: " ʇʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʙʽʦʛʘʟʫ ʟʘ ʙʽʦʭʽʤʽʯʥʠʤʠ 

ʧʦʢʘʟʥʠʢʘʤʠ ʟ ɹɻʋ ʽ ʧʦʣʽʛʦʥʽʚ ʊʇɺ"  ʟʘʪʚʝʨʜʞʝʥʘ ʥʘʢʘʟʦʤ ʨʝʢʪʦʨʘ ʚʽʜ ç   è 

ʚʝʨʝʩʥʷ 2021 ʨ. ˉ    ñ  ò 

2. ʉʪʨʦʢ ʧʦʜʘʥʥʷ ʩʪʫʜʝʥʪʦʤ:  ç25è ʣʠʩʪʦʧʘʜʘ 2022 ʨ.   

3. ɺʠʭʽʜʥʽ ʜʘʥʽ ʜʦ ʨʦʙʦʪʠ: ʣʽʪʝʨʘʪʫʨʥʽ ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʟʚʘʣʠʱʥʠʡ ʙʽʦʛʘʟ, ʙʽʦʛʘʟ ʟ 

ɹɻʋ, ʨʦʟʨʘʭʫʥʢʠ ʦʜʝʨʞʘʥʥʷ ʙʽʦʛʘʟʫ ʟ ʨʽʟʥʦʾ ʦʨʛʘʥʽʯʥʦʾ ʩʠʨʦʚʠʥʠ, ʟʥʘʯʝʥʥʷ ʨʦʟʚʠʪʢʫ 

ʙʽʦʛʘʟʦʚʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʜʣʷ ʥʘʨʦʜʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ. 

4. ɿʤʽʩʪ ʨʦʟʨʘʭʫʥʢʦʚʦ-ʧʦʷʩʥʶʚʘʣʴʥʦʾ ʟʘʧʠʩʢʠ: ɺʩʪʫʧ. ʈʦʟʜʽʣ 1. ʃʽʪʝʨʘʪʫʨʥʠʡ 

ʦʛʣʷʜ. ʈʦʟʜʽʣ 2. ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʴ. ʈʦʟʜʽʣ 3. ʈʝʟʫʣʴʪʘʪʠ ʧʨʦʚʝʜʝʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ. ʈʦʟʜʽʣ 4. ɿʘʭʦʜʠ ʙʝʟʧʝʢʠ ʧʨʠ ʨʦʙʦʪʽ ʟ ʤʝʪʘʥʪʝʥʢʦʤ. ʈʦʟʜʽʣ 5. 

ɽʬʝʢʪʠʚʥʽʩʪʴ ʙʽʦʛʘʟʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ. ɺʠʩʥʦʚʢʠ. ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ.   

̅ͦͪͣ͊ Ѕ ˹-9.01 
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 5. ʂʦʥʩʫʣʴʪʘʥʪʠ  ʨʦʟʜʽʣʽʚ ʨʦʙʦʪʠ 

ʈʦʟʜʽʣ ʇɯɹ, ʪʘ ʧʦʩʘʜʘ ʢʦʥcʫʣʴʪʘʥʪʘ 
ɼʘʪʘ, ʧ̔ ʜʧʠc  

ɿʘʚʜʘʥʥʷ ʚʠʜʘʚ ɿʘʚʜʘʥʥʷ ʧʨʠʡʥʷʚ 

 

ʃʽʩʦʚʠʡ ʄ.ʄ., ʧʨʦʬʝʩʦʨ 

ʢʘʬʝʜʨʠ ɽʢʦʙʽʦʪʝʭʥʦʣʦʛʽʾ ʪʘ 

ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ 

  

  

 6. ɼʘʪʘ ʚʠʜʘʯʽ ʟʘʚʜʘʥʥʷ ç2è ʚʝʨʝʩʥʷ 2021ʨ. 

 

ʂɸʃɽʅɼɸʈʅʀʁ ʇʃɸʅ 

ˉ  

ʟ/ʧ 
ʅʘʟʚʘ ʝʪʘʧʽʚ ʚʠʧʫʩʢʥʦʾ ʤʘʛʽʩʪʝʨʩʴʢʦʾ ʨʦʙʦʪʠ 

ʉʪʨʦʢ 

ʚʠʢʦʥʘʥʥʷ 

ʝʪʘʧʽʚ 

ʨʦʙʦʪʠ 

 

ʇʨʠʤʽʪʢʘ 

1 ʆʪʨʠʤʘʥʥʷ ʪʝʤʠ ʜʠʧʣʦʤʥʦʾ ʨʦʙʦʪʠ 3.09.2021  

2 
ʇʽʜʙʽʨ ʣʽʪʝʨʘʪʫʨʠ ʟʘ ʪʝʤʦ ,ʁ ʩʠʩʪʝʤʘʪʠʟʘʮʽʷ 

ʦʪʨʠʤʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ 

3.09.2021-

7.10.2021 
 

3 ʅʘʧʠʩʘʥʥʷ ʧʝʨʰʦʛʦ ʨʦʟʜʽʣʫ ʟʘ ʪʝʤʦʶ 
4.09.2021-

28.09.2021 
 

4 ʅʘʧʠʩʘʥʥʷ ʜʨʫʛʦʛʦ ʨʦʟʜʽʣʫ 
29.09.2021-

21.10.2021 
 

5 ʅʘʧʠʩʘʥʥʷ ʪʨʝʪʴʦʛʦ ʨʦʟʜʽʣʫ 
22.10.2021-

10.12.2021 
 

6 ʅʘʧʠʩʘʥʥʷ ʯʝʪʚʝʨʪʦʛʦ ʨʦʟʜʽʣʫ 
11.12.2021-

17.01.2022 
 

7 ʅʘʧʠʩʘʥʥʷ ʚʠʩʥʦʚʢʽʚ 
18.01.2022-

23.02.2022 
 

8 ʆʬʦʨʤʣʝʥʥʷ ʜʠʧʣʦʤʥʦʾ ʨʦʙʦʪʠ 
24.02.2022-

25.03.2022 
 

9 ʇʝʨʝʚʽʨʢʘ ʜʠʧʣʦʤʥʦʾ ʨʦʙʦʪʠ ʢʝʨʽʚʥʠʢʦʤ 
26.03.2022-

27.04.2022 
 

10 ɿʘʭʠʩʪ ʜʠʧʣʦʤʥʦʾ ʨʦʙʦʪʠ 
29.04.2022-

15.12.2022 
 

  

 

              ʉʪʫʜʝʥʪ ________________/ɸʥʜʨʫʱʝʥʢʦ ʂ.ɯ./ 

 

ʂʝʨʽʚʥʠʢ ʨʦʙʦʪʠ  ________________   / ʃʽʩʦʚʠʡ ʄ.ʄ./ 
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ʈɽʌɽʈɸʊ 

ʇʦc̫ʥʶʚʘʣʴʥʘ ʟʘʧʠcʢʘ ʜʦ ʜʠʧʣʦʤʥʦʾ ʨʦʙʦʪʠ "  ʇʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʙʽʦʛʘʟʫ 

ʟʘ ʙʽʦʭʽʤʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʟ ɹɻʋ ʽ ʧʦʣʽʛʦʥʽʚ ʊʇɺ":  92 cʪʦʨʽʥʢʠ,  14 ʨʠcʫʥʢʽʚ, 

11 ʪʘʙʣʠʮʴ,  43 ʚʠʢʦʨʠcʪʘʥʠʭ ʜʞʝʨʝʣʘ. 

ʆʙôʻʢʪ ʜʦcʣʽʜʞʝʥʥʷ ï ʙʽʦʪʝʭʥʦʣʦʛʽʾ ʦʪʨʠʤʘʥʥʷ ʙʽʦʛʘʟʫ ʪʘ ʧʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ 

ʟʘ ʙʽʦʭʽʤʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ. 

ʇʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ ï ʙʽʦʛʘʟ ʟ ɹɻʋ ʽ ʧʦʣʽʛʦʥʽʚ ʊʇɺ, ʙʽʦʭʽʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ. 

ʄʝʪʘ ʨʦʙʦʪʠ ï ʇʨʦʚʝʩʪʠ ʘʥʘʣʽʪʠʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʱʦʜʦ ʚʠʟʥʘʯʝʥʥʷ ʦʩʥʦʚʥʠʭ 

ʢʝʨʦʚʘʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʧʨʦʮʝʩʫ ʤʝʪʘʥʦʚʦʛʦ ʟʙʨʦʜʞʫʚʘʥʥʷ ʦʨʛʘʥʽʯʥʦʾ ʙʽʦʤʘʩʠ 

ʩʫʤʽʞʥʠʭ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʷʢ ʙʽʦʪʝʭʥʽʯʥʦʾ ʩʠʩʪʝʤʠ. 

ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ ʚʠʥʠʢʣʘ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚ ʦʛʣʷʜʽ ʪʝʭʥʦʣʦʛʽʡ ʽ 

ʧʨʦʜʫʢʪʽʚ ʧʝʨʝʨʦʙʢʠ ʦʨʛʘʥʽʯʥʠʭ ʚʽʜʭʦʜʽʚ. ʈʦʟʛʣʷʥʫʪʦ ʽʩʥʫʶʯʽ ʽ ʧʝʨʩʧʝʢʪʠʚʥʽ 

ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʽ ʧʨʦʮʝʩʠ ʧʝʨʝʨʦʙʢʠ ʦʨʛʘʥʽʯʥʠʭ ʚʽʜʭʦʜʽʚ. ʆʧʠʩʘʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʩʠʨʦʚʠʥʠ ʽ ʪʝʭʥʦʣʦʛʽʷ ʘʥʘʝʨʦʙʥʦʾ ʬʝʨʤʝʥʪʘʮʽʾ, ʷʢʘ ʜʘʻ ʟʤʦʛʫ ʧʝʨʝʨʦʙʠʪʠ ʦʨʛʘʥʽʯʥʽ 

ʚʽʜʭʦʜʠ ʥʘ ʚʠʩʦʢʦʷʢʽʩʥʽ ʟʥʝʟʘʨʘʞʝʥʽ ʦʨʛʘʥʽʯʥʽ ʜʦʙʨʠʚʘ ʪʘ ʦʪʨʠʤʘʪʠ ʙʽʦʛʘʟ ï 

ʥʝʪʨʘʜʠʮʽʡʥʝ ʜʞʝʨʝʣʦ ʚʽʜʥʦʚʣʶʚʘʥʦʾ ʝʥʝʨʛʽʾ.  

ʄʝʪʦʜʠ ʜʦcʣʽʜʞʝʥʥʷ: ʘʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʘʥʠʭ, ʧʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ, 

ʪʝʭʥʦʣʦʛʽʯʥ ̔ʩʭʝʤʠ ʦʪʨʠʤʘʥʥʷ ʙʽʦʛʘʟʫ ʨʽʟʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ. 

ɹɯʆɻɸɿ, ɿɺɸʃʀʑʅʀʁ ɻɸɿ, ɹɯʆɻɸɿʆɺɸ ʋʉʊɸʅʆɺʂɸ (ɹɻʋ), ʇʆʃɯɻʆʅ 

ʊɺɽʈɼʀʍ ʇʆɹʋʊʆɺʀʍ ɺɯɼʍʆɼɯɺ (ʇʊʇɺ), ʇʆʈɯɺʅʗʃʔʅʀʁ ɸʅɸʃɯɿ. 
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ɺʉʊʋʇ 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʪʝʤʠ 

ʉʫʯʘʩʥʠʡ ʩʪʘʥ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʧʦʪʨʝʙʫʻ ʟʥʠʞʝʥʥʷ ʚʠʪʨʘʪ 

ʝʥʝʨʛʽʾ, ʧʦʰʫʢʫ ʾʾ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʜʞʝʨʝʣ, ʦʪʨʠʤʘʥʥʷ ʚ ʜʦʩʪʘʪʥʽʡ ʢʽʣʴʢʦʩʪʽ ʷʢʽʩʥʠʭ 

ʦʨʛʘʥʽʯʥʠʭ ʜʦʙʨʠʚ ʜʣʷ ʚʽʜʪʚʦʨʝʥʥʷ ʨʦʜʶʯʦʩʪʽ ˇʨʫʥʪʽʚ, ʘ ʪʘʢʦʞ ʫʩʫʥʝʥʥʷ 

ʝʢʦʣʦʛʽʯʥʠʭ ʧʨʦʙʣʝʤ, ʧʦʚ'ʷʟʘʥʠʭ ʟ ʟʘʙʨʫʜʥʝʥʥʷʤ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

ʚʽʜʭʦʜʘʤʠ ʪʚʘʨʠʥʥʠʮʪʚʘ [9]. 

ʆʜʥʽʻʶ ʟ ʥʘʡʙʽʣʴʰ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫʪʠʣʽʟʘʮʽʾ ʙʝʟʧʽʜʩʪʠʣʢʦʚʦʛʦ ʛʥʦʶ 

ɺʈʍ ʻ ʤʝʪʘʥʦʚʝ ʟʙʨʦʜʞʫʚʘʥʥʷ, ʷʢʝ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʪʨʘʜʠʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʥʦʶ, ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʫʚʘʪʠ ʙʽʦʛʘʟ ʷʢ ʥʝʪʨʘʜʠʮʽʡʥʝ ʜʞʝʨʝʣʦ ʝʥʝʨʛʽʾ ʽ 

ʚʠʩʦʢʦʷʢʽʩʥʽ ʟʥʝʟʘʨʘʞʝʥʽ ʦʨʛʘʥʽʯʥʽ ʜʦʙʨʠʚʘ. 

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʚʩʽ ʧʝʨʝʚʘʛʠ ʽ ʟʥʘʯʥʽ ʜʦʩʷʛʥʝʥʥʷ ʟʘ ʦʩʪʘʥʥʽ ʜʝʩʷʪʠʣʽʪʪʷ ʧʦ 

ʨʦʟʨʦʙʮʽ ʪʝʭʥʦʣʦʛʽʡ ʽ ʦʙʣʘʜʥʘʥʥʷ ʤʝʪʘʥʦʚʝ ʟʙʨʦʜʞʫʚʘʥʥʷ ʥʝ ʟʥʘʡʰʣʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʚ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽ ʋʢʨʘʾʥʠ. ʐʠʨʦʢʝ ʚʧʨʦʚʘʜʞʝʥʥʷ ʤʝʪʘʥʦʚʦʛʦ 

ʟʙʨʦʜʞʫʚʘʥʥʷ ʙʝʟʧʽʜʩʪʠʣʢʦʚʦʛʦ ʛʥʦʶ ɺʈʍ ʩʪʨʠʤʫʻʪʴʩʷ ʜʝʢʽʣʴʢʦʤʘ ʧʨʠʯʠʥʘʤʠ, ʚ 

ʪʦʤʫ ʯʠʩʣʽ ʚʠʩʦʢʦʶ ʤʘʪʝʨʽʘʣʦʤʽʩʪʢʽʩʪʶ ʽ ʩʢʣʘʜʥʽʩʪʶ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, ʘ 

ʪʘʢʦʞ ʚʽʜʩʫʪʥʽʩʪʶ ʚʟʘʻʤʦʟʚ'ʷʟʢʫ ʡʦʛʦ ʦʩʥʦʚʥʠʭ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʟ 

ʩʫʤʽʩʥʠʤʠ ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʦʧʝʨʘʮʽʷʤʠ ʧʦ ʧʨʠʥʮʠʧʫ ʙʽʦʢʦʥʚʝʨʩʥʦʛʦ ʢʦʤʧʣʝʢʩʫ. 

ʇʨʦʪʝ, ʜʦ ʪʝʧʝʨʽʰʥʴʦʛʦ ʯʘʩʫ ʮʽ ʧʠʪʘʥʥʷ ʧʨʘʢʪʠʯʥʦ ʥʝ ʚʠʨʽʰʝʥʽ. ʇʨʘʢʪʠʯʥʦ ʥʝ 

ʚʠʚʯʘʚʩʷ ʧʨʦʮʝʩ ʧʽʜʛʦʪʦʚʢʠ ʙʽʦʤʘʩʠ ʙʝʟʧʽʜʩʪʠʣʢʦʚʦʛʦ ʛʥʦʶ ɺʈʍ ʜʦ ʬʝʨʤʝʥʪʘʮʽʾ ʟ 

ʚʨʘʭʫʚʘʥʥʷʤ ʧʘʨʘʤʝʪʨʽʚ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʚʠʜʘʣʝʥʥʷ ʪʘ ʥʘʢʦʧʠʯʝʥʥʷ ʛʥʦʶ. 

ʇʦʪʨʝʙʫʶʪʴ ʧʦʜʘʣʴʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʦʩʥʦʚʥʽ ʧʘʨʘʤʝʪʨʠ ʧʨʦʮʝʩʫ ʽ ʰʣʷʭʠ ʡʦʛʦ 

ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ. ɺʠʥʠʢʣʘ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚ ʨʦʟʨʦʙʮʽ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ 

ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʠʭ ʨʝʘʢʪʦʨʽʚ. 

ʇʽʜʨʘʭʦʚʘʥʦ, ʱʦ ʨʽʯʥʘ ʧʦʪʨʝʙʘ ʚ ʙʽʦʛʘʟʽ ʜʣʷ ʦʙʽʛʨʽʚʫ ʞʠʪʣʦʚʦʛʦ ʙʫʜʠʥʢʫ ʩʢʣʘʜʘʻ 

ʙʣʠʟʴʢʦ 45 ʤ3 ʥʘ 1 ʤ2 ʞʠʪʣʦʚʽʡ ʧʣʦʱʽ, ʜʦʙʦʚʝ ʩʧʦʞʠʚʘʥʥʷ ʧʨʠ ʧʽʜʽʛʨʽʚʽ ʚʦʜʠ ʜʣʷ 

100 ʛʦʣʽʚ ʚʝʣʠʢʦʾ ʨʦʛʘʪʦʾ ʭʫʜʦʙʠ ï 5ï6 ʤ3. ʉʧʦʞʠʚʘʥʥʷ ʙʽʦʛʘʟʫ ʧʨʠ ʩʫʰʮʽ ʩʽʥʘ (1 ʪ) 

ʚʦʛʢʽʩʪʶ 40% ʨʽʚʥʦ 100 ʤ3, 1 ʪ ʟʝʨʥʘ ï 15 ʤ3, ʜʣʷ ʦʪʨʠʤʘʥʥʷ 1 ʢɺʪ*ʛʦʜ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ 

ï 0,7ï0,8 ʤ3. 
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ɺ ʋʢʨʘʾʥʽ ʪʽʣʴʢʠ ʥʘ ʢʨʫʧʥʠʭ ʩʚʠʥʘʨʩʴʢʠʭ ʽ ʧʪʘʭʽʚʥʠʯʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʱʦʨʽʯʥʦ 

ʫʪʚʦʨʶʻʪʴʩʷ ʙʽʣʴʰʝ 3 ʤʣʥ. ʪ ʦʨʛʘʥʽʯʥʠʭ ʚʽʜʭʦʜʽʚ ʧʦ ʩʫʭʽʡ ʨʝʯʦʚʠʥʽ, ʧʝʨʝʨʦʙʢʘ ʷʢʠʭ 

ʜʦʟʚʦʣʠʪʴ ʦʪʨʠʤʘʪʠ ʙʣʠʟʴʢʦ 1 ʤʣʥ. ʪ ʫ.ʧ. ʫ ʚʠʛʣʷʜʽ ʙʽʦʛʘʟʫ, ʱʦ ʝʢʚʽʚʘʣʝʥʪʥʦ 8 ʤʣʨʜ. 

ʢɺʪ*ʛʦʜ. ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ. ʂʨʽʤ ʪʦʛʦ, ʚ ʋʢʨʘʾʥʽ ʻ ʙʣʠʟʴʢʦ 2 ʤʣʥ. ʥʝ ʛʘʟʠʬʽʢʦʚʘʥʠʭ 

ʩʽʤʝʡʥʠʭ ʩʘʜʠʙ. ɼʦʩʚʽʜ ʢʨʘʾʥ, ʥʝ ʟʘʙʝʟʧʝʯʝʥʠʭ ʧʨʠʨʦʜʥʠʤ ʛʘʟʦʤ (ʥʘʧʨʠʢʣʘʜ, ʂʅʈ), 

ʧʦʢʘʟʫʻ, ʱʦ ʚʽʜʜʘʣʝʥʽ ʩʽʣʴʩʴʢʽ ʤʽʩʮʝʚʦʩʪʽ ʜʦʮʽʣʴʥʦ ʛʘʟʠʬʽʢʫʚʘʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʤʘʣʠʭ ʙʽʦʫʩʪʘʥʦʚʦʢ, ʱʦ ʧʨʘʮʶʶʪʴ ʥʘ ʦʨʛʘʥʽʯʥʠʭ ʚʽʜʭʦʜʘʭ ʩʽʤʝʡʥʠʭ ʩʘʜʠʙ. ʊʘʢ, 

ʫʧʨʦʚʘʜʞʝʥʥʷ 2  ʤʣʥ. ʫʩʪʘʥʦʚʦʢ ʚ ʋʢʨʘʾʥʽ ʜʦʟʚʦʣʠʣʦ ʙ ʦʪʨʠʤʘʪʠ ʙʣʠʟʴʢʦ 2 ʤʣʨʜ. ʤ3 

ʙʽʦʛʘʟʫ ʚ ʨʽʢ, ʱʦ ʝʢʚʽʚʘʣʝʥʪʥʦ 13 ʤʣʨʜ. ʢɺʪ*ʛʦʜ ʝʥʝʨʛʽʾ, ʽ ʟʘʙʝʟʧʝʯʠʣʦ ʙ ʩʽʤʝʡʥʽ 

ʩʘʜʠʙʠ ʦʨʛʘʥʽʯʥʠʤ ʜʦʙʨʠʚʦʤ ʚ ʢʽʣʴʢʦʩʪʽ 10 ʤʣʥ. ʪʦʥʥ ʚ ʨʽʢ. 

ʈʽʟʢʝ ʟʨʦʩʪʘʥʥʷ ʩʧʦʞʠʚʘʥʥʷ ʚ ʦʩʪʘʥʥʽ ʜʝʩʷʪʠʣʽʪʪʷ ʫ ʚʩʴʦʤʫ ʩʚʽʪʽ ʧʨʠʚʽʚ ʜʦ 

ʽʩʪʦʪʥʦʛʦ ʟʙʽʣʴʰʝʥʥʷ ʦʙ'ʻʤʽʚ ʫʪʚʦʨʝʥʥʷ ʪʚʝʨʜʠʭ ʧʦʙʫʪʦʚʠʭ ʚʽʜʭʦʜʽʚ (ʊʇɺ). ɺ ʜʘʥʠʡ 

ʯʘʩ ʤʘʩʘ ʧʦʪʦʢʫ ʊʇɺ, ʱʦ ʥʘʜʭʦʜʠʪʴ ʱʦʨʽʯʥʦ ʚ ʙʽʦʩʬʝʨʫ, ʜʦʩʷʛʣʘ ʤʘʡʞʝ ʛʝʦʣʦʛʽʯʥʦʛʦ 

ʤʘʩʰʪʘʙʫ ʽ ʩʪʘʥʦʚʠʪʴ ʙʣʠʟʴʢʦ 400 ʤʣʥ. ʪʦʥʥ ʥʘ ʨʽʢ. ɺʧʣʠʚ ʧʦʪʦʢʫ ʊʇɺ ʛʦʩʪʨʦ 

ʧʦʟʥʘʯʘʻʪʴʩʷ ʥʘ ʛʣʦʙʘʣʴʥʠʭ ʛʝʦʭʽʤʽʯʥʠʭ ʮʠʢʣʘʭ ʨʷʜʫ ʙʽʦʬʽʣʴʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʟʦʢʨʝʤʘ 

ʦʨʛʘʥʽʯʥʦʛʦ ʚʫʛʣʝʮʶ. ʊʘʢ, ʤʘʩʘ ʮʴʦʛʦ ʝʣʝʤʝʥʪʘ, ʱʦ ʥʘʜʭʦʜʠʪʴ ʚ ʥʘʚʢʦʣʠʰʥʻ 

ʩʝʨʝʜʦʚʠʱʝ ʟ ʚʽʜʭʦʜʘʤʠ, ʩʪʘʥʦʚʠʪʴ ʧʨʠʙʣʠʟʥʦ 85 ʤʣʥ. ʪʦʥʥ ʥʘ ʨʽʢ, ʚ ʪʦʡ ʯʘʩ ʷʢ 

ʟʘʛʘʣʴʥʠʡ ʧʨʠʨʦʜʥʠʡ ʧʨʠʧʣʠʚ ʚʫʛʣʝʮʶ ʚ ʛʨʫʥʪʦʚʠʡ ʧʦʢʨʠʚ ʧʣʘʥʝʪʠ ʩʢʣʘʜʘʻ ʣʠʰʝ 

41,4 ʤʣʥ. ʪʦʥʥ ʚ ʨʽʢ. 

ʆʜʥʠʤ ʟ ʦʩʥʦʚʥʠʭ ʩʧʦʩʦʙʽʚ ʚʠʜʘʣʝʥʥʷ ʊʇɺ ʫ ʚʩʴʦʤʫ ʩʚʽʪʽ ʟʘʣʠʰʘʻʪʴʩʷ 

ʧʦʭʦʚʘʥʥʷ ʚ ʧʨʠʧʦʚʝʨʭʥʝʚʦʤʫ ʛʝʦʣʦʛʽʯʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ. ʋ ʮʠʭ ʫʤʦʚʘʭ ʚʽʜʭʦʜʠ 

ʧʽʜʜʘʶʪʴʩʷ ʽʥʪʝʥʩʠʚʥʦʤʫ ʙʽʦʭʽʤʽʯʥʦʤʫ ʨʦʟʢʣʘʜʫ, ʷʢʝ ʚʠʢʣʠʢʘʻ ʛʝʥʝʨʘʮʽʶ ʙʽʦʛʘʟʫ, 

ʟʚʘʥʦʛʦ (ɿɻ) ʟʚʘʣʠʱʘ ʛʘʟ. 

    ɼʣʷ ʨʦʟʚʠʪʢʫ ʙʽʦʝʥʝʨʛʝʪʠʢʠ ʚ ʋʢʨʘʾʥʽ ʟ ʤʝʪʦʶ ʦʪʨʠʤʘʥʥʷ ʙʽʦʛʘʟʫ ʽ 

ʚʠʩʦʢʦʷʢʽʩʥʠʭ ʜʦʙʨʠʚ ʥʝʦʙʭʽʜʥʝ ʩʪʚʦʨʝʥʥʷ ʝʢʦʥʦʤʽʯʥʦʛʦ ʤʝʭʘʥʽʟʤʫ, 

ʩʪʠʤʫʣʶʶʯʦʛʦ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʽ ʨʦʙʦʪʠ ʚ ʜʘʥʽʡ ʦʙʣʘʩʪʽ, ʚʠʨʦʙʥʠʮʪʚʦ ʽ 

ʫʧʨʦʚʘʜʞʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦʛʦ ʫʩʪʘʪʢʫʚʘʥʥʷ.
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ʈʆɿɼɯʃ 1. ʆɻʃʗɼ ʊɽʍʅʆʃʆɻɯʁ ɯ ʇʈʆɼʋʂʊɯɺ 

ʇɽʈɽʈʆɹʂʀ ʆʈɻɸʅɯʏʅʀʍ ɺɯɼʍʆɼɯɺ 

1.1  ʆʛʣʷʜ ʽʩʥʫʶʯʠʭ ʽ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ 

ʧʝʨʝʨʦʙʢʠ ʦʨʛʘʥʽʯʥʠʭ ʚʽʜʭʦʜʽʚ 

ɹʽʦʪʝʭʥʦʣʦʛʽʷ ï ʛʘʣʫʟʴ ʥʘʫʢʠ, ʷʢʘ ʚʠʚʯʘʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʭʽʤʽʢʦ-ʙʽʦʣʦ-

ʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʽ ʘʛʝʥʪʽʚ (ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʢʫʣʴʪʫʨ ʢʣʽʪʠʥ ʽ ʪʢʘʥʠʥ 

ʨʦʩʣʠʥʥʦʛʦ ʽ ʪʚʘʨʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ, ʬʝʨʤʝʥʪʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʪʘ ʽʥʰʠʭ 

ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ) ʜʣʷ ʨʦʟʚ'ʷʟʘʥʥʷ ʥʘʨʦʜʥʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʟʘʚʜʘʥʴ 

[2]. ɼʦ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚʽʜʥʦʩʷʪʴʩʷ ʢʝʨʦʚʘʥʽ ʪʝʭʥʦʣʦʛʽʯʥʽ 

ʧʨʦʮʝʩʠ, ʷʢʽ ʚʽʜʙʫʚʘʶʪʴʩʷ ʧʨʠ ʫʯʘʩʪʽ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʢʣʽʪʠʥ ʨʦʩʣʠʥ ʽ ʪʚʘʨʠʥ, 

ʘ ʪʘʢʦʞ ʬʝʨʤʝʥʪʽʚ [3]. 

ʇʝʨʝʚʘʛʠ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʧʦʣʷʛʘʶʪʴ ʚ ʚʽʜʩʫʪʥʦʩʪʽ ʥʝʦʙʭʽʜʥʦʩʪʽ 

ʟʘʩʪʦʩʫʚʘʪʠ ʚʠʩʦʢʽ ʪʝʤʧʝʨʘʪʫʨʠ ʽ ʪʠʩʢ ʧʨʠ ʨʝʘʣʽʟʘʮʽʾ ʬʝʨʤʝʥʪʘʪʠʚʥʠʭ ʨʝʘʢʮʽʡ, 

ʚ ʙʝʟʧʝʮʽ ʜʣʷ ʣʶʜʠʥʠ ʽ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʘ ʪʘʢʦʞ ʚ ʧʦʨʽʚʥʷʥʽʡ 

ʧʨʦʩʪʦʪʽ ʪʝʭʥʽʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʠʨʦʙʥʠʯʠʭ ʧʨʦʮʝʩʽʚ. 

ɹʽʦʪʝʭʥʦʣʦʛʽʯʥʽ ʧʨʦʮʝʩʠ ʧʨʠ ʫʪʠʣʽʟʘʮʽʾ ʽ ʧʝʨʝʨʦʙʮʽ ʦʨʛʘʥʽʯʥʠʭ ʽ ʦʨʛʘ-

ʥʦʚʤʽʱʫʶʯʠʭ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʚʽʜʭʦʜʽʚ ʚʽʜʦʤʽ ʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʴ 

ʣʶʜʩʪʚʦʤ ʱʝ ʟʘʜʦʚʛʦ ʜʦ ʚʠʥʠʢʥʝʥʥʷ ʙʽʦʪʝʭʥʦʣʦʛʽʡ ʷʢ ʥʘʫʢʠ, ʪʦʙʪʦ ʱʝ ʜʦ 

ʧʦʯʘʪʢʫ ɼʦʧʘʩʪʝʨʦʚʩʴʢʦʾ ʝʨʠ (ʜʦ 1865 ʨ.) ʚʽʜʧʦʚʽʜʥʦ ʟ ʧʨʠʡʥʷʪʦʶ ʥʘ III ʟ'ʾʟʜʽ 

ɭʚʨʦʧʝʡʩʴʢʦʾ ʘʩʦʮʽʘʮʽʾ ʙʽʦʪʝʭʥʦʣʦʛʽʚ (ʄʶʥʭʝʥ, 1984 ʨ.) ʢʣʘʩʠʬʽʢʘʮʽʶ 

ʧʝʨʽʦʜʽʚ ʽʩʪʦʨʽʾ ʨʦʟʚʠʪʢʫ ʙʽʦʪʝʭʥʦʣʦʛʽʾ. 

ɼʦ ʽʩʥʫʶʯʠʭ ʽ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʧʝʨʝʨʦʙʢʠ 

ʦʨʛʘʥʽʯʥʠʭ ʚʽʜʭʦʜʽʚ ʤʦʞʣʠʚʦ ʚʽʜʥʝʩʪʠ ʥʘʩʪʫʧʥʽ ʧʨʦʮʝʩʠ [10]: 

ʧʨʠ ʧʝʨʝʨʦʙʮʽ ʨʽʜʢʠʭ ʚʽʜʭʦʜʽʚ: 

- ʘʥʘʝʨʦʙʥʝ ʟʙʨʦʜʞʫʚʘʥʥʷ; 

- ʘʝʨʦʙʥʝ ʟʙʨʦʜʞʫʚʘʥʥʷ; 

- ʢʫʣʴʪʠʚʘʮʽʷ ʤʽʢʨʦʚʦʜʦʨʦʩʪʝʡ; 

ʧʨʠ ʧʝʨʝʨʦʙʮʽ ʪʚʝʨʜʠʭ ʚʽʜʭʦʜʽʚ: 



 

 8 

- ʢʦʤʧʦʩʪʫʚʘʥʥʷ; 

- ʚʝʨʤʠʢʫʣʴʪʠʚʫʚʘʥʥʷ; 

- ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʩʠʥʘʥʪʨʦʧʥʠʭ ʤʫʭ; 

- ʤʽʢʦʢʫʣʴʪʠʚʫʚʘʥʥʷ. 

ʆʩʥʦʚʥʽ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʽ ʧʨʦʮʝʩʠ ʧʝʨʝʨʦʙʢʠ ʦʨʛʘʥʽʯʥʠʭ ʚʽʜʭʦʜʽʚ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʽ ʾʭ ʢʣʘʩʠʬʽʢʘʮʽʷ ʟʘ ʪʠʧʦʤ ʬʝʨʤʝʥʪʝʨʘ 

ʪʘ ʟʘ ʚʠʜʦʤ ʧʝʨʝʨʦʙʣʶʚʘʥʠʭ ʚʽʜʭʦʜʽʚ ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʘ ʨʠʩ. 1.1. 

ɺ ʜʘʥʫ ʩʠʩʪʝʤʫ ʢʣʘʩʠʬʽʢʘʮʽʾ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʚʚʽʡʰʣʠ 

ʙʽʦʣʦʛʽʯʥʽ ʧʨʦʮʝʩʠ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʥʠʞʯʠʭ ʽ ʚʠʱʠʭ ʦʨʛʘʥʽʟʤʽʚ, ʘ ʩʘʤʝ 

ʚʝʨʤʠʢʫʣʴʪʠʚʫʚʘʥʥʷ, ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʤʽʢʨʦʚʦʜʦʨʦʩʪʝʡ, ʢʫʣʴʪʠʚʫʚʘʥʥʷ 

ʣʠʯʠʥʦʢ ʩʠʥʘʥʪʨʦʧʥʠʭ ʤʫʭ, ʘ ʪʘʢʦʞ ʤʽʢʦʢʫʣʴʪʠʚʫʚʘʥʥʷ. ʂʨʽʤ ʪʦʛʦ, 

ʢʦʤʧʦʩʪʫʚʘʥʥʷ ʦʨʛʘʥʽʯʥʠʭ ʚʽʜʭʦʜʽʚ ʪʝʞ ʚʽʜʥʝʩʝʥʦ ʜʦ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʧʨʦʮʝʩʽʚ ʷʢ ʜʠʥʘʤʽʯʥʠʡ ʙʘʛʘʪʦʩʪʘʜʽʡʥʠʡ ʤʽʢʨʦʙʥʠʡ ʧʨʦʮʝʩ, ʷʢʠʡ ʧʨʦʭʦʜʠʪʴ 

ʟʘʚʜʷʢʠ ʘʢʪʠʚʥʦʩʪʽ ʩʧʽʣʴʥʦʪʠ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʛʨʫʧ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʪʘ ʤʘʢʨʦʬʣʦʨʠ ʽ ʬʘʫʥʠ [3]. 

ʇʨʦʮʝʩ ʢʦʤʧʦʩʪʫʚʘʥʥʷ ʻ ʦʜʥʠʤ ʟ ʥʘʡʙʽʣʴʰ ʚʠʚʯʝʥʠʭ ʽ ʰʠʨʦʢʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʭ ʙʽʦʣʦʛʽʯʥʠʭ ʩʧʦʩʦʙʽʚ ʧʝʨʝʨʦʙʢʠ ʦʨʛʘʥʽʯʥʠʭ ʚʽʜʭʦʜʽʚ. ɺ 

ʧʨʦʮʝʩʽ ʢʦʤʧʦʩʪʫʚʘʥʥʷ ʧʨʠʡʤʘʻ ʫʯʘʩʪʴ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʚʠʜʽʚ ʙʘʢʪʝʨʽʡ ï 

ʙʽʣʴʰʝ 2000 ʽ ʥʝ ʤʝʥʰʝ 50 ʚʠʜʽʚ ʛʨʠʙʽʚ. ʎʽ ʚʠʜʠ ʤʦʞʣʠʚʦ ʧʽʜʨʦʟʜʽʣʠʪʠ ʥʘ 

ʛʨʫʧʠ ʧʦ ʪʝʤʧʝʨʘʪʫʨʥʠʤ ʽʥʪʝʨʚʘʣʘʤ, ʚ ʷʢʠʭ ʢʦʞʥʘ ʟ ʥʠʭ ʘʢʪʠʚʥʘ. ɼʣʷ 

ʧʨʠʭʨʦʬʽʣʽʚ ʦʧʪʠʤʘʣʴʥʦʶ ʻ ʪʝʤʧʝʨʘʪʫʨʘ ʥʠʞʯʝ 20Áʉ, ʜʣʷ ʤʝʟʦʬʽʣʽʚ ï ʚʽʜ 

20Áʉ ʜʦ 40Áʉ ʽ ʪʝʨʤʦʬʽʣʽʚ ï ʚʠʱʝ 40Áʉ. ʉʘʤ ʧʨʦʮʝʩ ʢʦʤʧʦʩʪʫʚʘʥʥʷ ʧʨʠʡʥʷʪʦ 

ʧʦʜʽʣʷʪʠ ʥʘ ʯʦʪʠʨʠ ʩʪʘʜʽʾ: ʤʝʟʦʬʽʣʴʥʫ, ʪʝʨʤʦʬʽʣʴʥʫ, ʦʩʪʠʛʘʥʥʷ ʽ ʜʦʟʨʽʚʘʥʥʷ. 

ʂʦʤʧʦʩʪʫʚʘʥʥʷ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʚ ʩʠʩʪʝʤʘʭ ʫʪʠʣʽʟʘʮʽʾ ʚʽʜʭʦʜʽʚ 

ʪʚʘʨʠʥʥʠʮʴʢʠʭ ʧʽʜʧʨʠʻʤʩʪʚ. ʐʚʠʜʢʽʩʪʴ ʨʦʟʧʦʜʽʣʝʥʥʷ ʦʨʛʘʥʽʯʥʦʾ ʨʝʯʦʚʠʥʠ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʦʣʦʛʦʩʪʽ ʤʘʩʠ ʪʘ ʘʝʨʘʮʽʾ. ʅʘʡʙʽʣʴʰ ʝʥʝʨʛʽʡʥʦ ʚʦʥʘ 

ʨʦʟʢʣʘʜʘʻʪʴʩʷ ʧʨʠ ʚʦʣʦʛʦʩʪʽ 55...77%. ʇʨʠ ʟʥʠʞʝʥʥʽ ʘʙʦ ʧʽʜʚʠʱʝʥʥʽ ʚʦʣʦʛʦʩʪʽ 

ʰʚʠʜʢʽʩʪʴ ʨʦʟʢʣʘʜʘʥʥʷ ʨʽʟʢʦ ʟʥʠʞʫʻʪʴʩʷ. ʆʧʪʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʫ 

ʘʝʨʘʮʽʾ ʧʨʠ ʢʦʤʧʦʩʪʫʚʘʥʥʽ ʧʦʚʠʥʥʦ ʧʽʜʪʨʠʤʫʚʘʪʠ ʢʦʥʮʝʥʪʨʘʮʽʶ ʢʠʩʥʶ (ʆ2) ʚ 

ʤʝʞʘʭ 10... 18% [10]. 
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ɺʽʪʯʠʟʥʷʥʽ ʽ ʟʘʨʫʙʽʞʥʽ ʩʠʩʪʝʤʠ ʧʝʨʝʨʦʙʢʠ ʙʝʟʧʽʜʩʪʠʣʢʦʚʦʛʦ ʛʥʦʶ ʰʣʷʭʦʤ 

ʢʦʤʧʦʩʪʫʚʘʥʥʷ ʙʘʟʫʶʪʴʩʷ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ ʤʝʭʘʥʽʯʥʠʭ ʦʧʝʨʘʮʽʡ 

ʬʨʘʢʮʽʦʥʫʚʘʥʥʷ ʘʙʦ ʟʤʽʰʫʚʘʥʥʷ ʟ ʚʦʣʦʛʦʧʦʛʣʠʥʘʯʘʤʠ (ʩʦʣʦʤʦʶ, ʪʦʨʬʦʤ, 

ʪʠʨʩʦʶ, ˇʨʫʥʪʦʤ, ʪʦʱʦ) ʟ ʤʝʪʦʶ ʜʦʩʷʛʥʝʥʥʷ ʦʧʪʠʤʘʣʴʥʠʭ ʟʥʘʯʝʥʴ ʚʦʣʦʛʦʩʪʽ 

ʤʘʩʠ [1]. 
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ʈʠʩ. 1.1 ɹʽʦʪʝʭʥʦʣʦʛʽʯʥʽ ʧʨʦʮʝʩʠ ʧʝʨʝʨʦʙʢʠ ʦʨʛʘʥʽʯʥʠʭ ʚʽʜʭʦʜʽʚ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʽ ʾʭ ʢʣʘʩʠʬʽʢʘʮʽʷ ʟʘ ʪʠʧʦʤ 

ʬʝʨʤʝʥʪʝʨʘ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ, ʪʘ ʟʘ ʚʠʜʦʤ ʚʽʜʭʦʜʽʚ, ʱʦ 

ʧʝʨʝʨʦʙʣʷʶʪʴʩʷ 

 
ʇʨʦʮʝʩ ʢʦʤʧʦʩʪʫʚʘʥʥʷ ʙʣʠʟʴʢʠʡ ʜʦ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ 

ʪʚʝʨʜʦʬʘʟʥʦʾ ʬʝʨʤʝʥʪʘʮʽʾ ʽ ʧʦ ʪʠʧʫ ʬʝʨʤʝʥʪʝʨʘ ʩʠʩʪʝʤʠ ʢʦʤʧʦʩʪʫʚʘʥʥʷ 

ʤʦʞʣʠʚʦ ʢʣʘʩʠʬʽʢʫʚʘʪʠ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ: 

ʚʽʜʢʨʠʪʽ ʘʙʦ ʙʝʟʨʝʘʢʪʦʨʥʽ ʩʠʩʪʝʤʠ (ʩʪʘʮʽʦʥʘʨʥʽ ʙʫʨʪʠ ʟ ʧʨʠʨʦʜʥʦʶ ʘʙʦ 

ʧʨʠʤʫʩʦʚʦʶ ʘʝʨʘʮʽʻʶ);  

ʙʫʨʪʠ, ʱʦ ʧʝʨʝʤʽʰʫʶʪʴʩʷ, ʟ ʧʨʠʨʦʜʥʦʶ ʘʙʦ ʧʨʠʤʫʩʦʚʦʶ ʘʝʨʘʮʽʻʶ; 

ʪʚʝʨʜʦʬʘʟʥʽ ʨʝʘʢʪʦʨʠ. 

ɺ ʩʚʦʶ ʯʝʨʛʫ ʪʚʝʨʜʦʬʘʟʥʽ ʨʝʘʢʪʦʨʠ ʤʦʞʫʪʴ ʙʫʪʠ ʧʝʨʽʦʜʠʯʥʦʾ ʯʠ 

ʙʝʟʧʝʨʝʨʚʥʦʾ ʜʽʾ, ʟ ʨʫʭʦʤʠʤ ʯʠ ʥʝʨʫʭʦʤʠʤ ʰʘʨʦʤ, ʱʦ ʘʝʨʫʻʪʴʩʷ. 

ɿʘʩʪʦʩʦʚʫʶʪʴ ʨʽʟʥʽ ʩʧʦʩʦʙʠ ʫʢʣʘʜʢʠ ʤʘʩʠ ʚ ʙʫʨʪʠ ʘʙʦ ʚ ʢʦʤʧʦʩʪʥʽ ʢʫʧʠ. 

ʈʠʭʣʘ ʫʢʣʘʜʢʘ ʤʘʩʠ ʚ ʚʫʟʴʢʽ, ʥʝ ʰʠʨʰʝ 2...ɿ ʤ, ʰʪʘʙʝʣʽ ʤʘʻ ʥʘʟʚʫ ʛʘʨʷʯʦʛʦ 

ʟʙʝʨʽʛʘʥʥʷ. ɹʽʣʴʰ ʱʽʣʴʥʝ ʫʢʣʘʜʘʥʥʷ ʤʘʩʠ ʚ ʰʪʘʙʝʣʽ ʨʦʟʤʽʨʦʤ ʥʝ ʤʝʥʰʝ 5 ʤ ʚ 

ʰʠʨʠʥʫ ʽ 2 ʤ ʚ ʚʠʩʦʪʫ ʥʘʟʠʚʘʶʪʴ ʘʥʘʝʨʦʙʥʠʤ ʘʙʦ ʭʦʣʦʜʥʠʤ ʟʙʝʨʽʛʘʥʥʷʤ. 

ʇʨʠ ʛʘʨʷʯʝʧʨʝʩʦʚʘʥʦʤʫ ʩʧʦʩʦʙʽ ʢʦʤʧʦʩʪʫʚʘʥʥʷ ʤʘʩʫ ʫʢʣʘʜʘʶʪʴ ʨʠʭʣʦ 

ʰʘʨʘʤʠ ʪʦʚʱʠʥʦʶ ʧʦ 80... 100 ʩʤ ʟ ʧʦʩʣʽʜʦʚʥʠʤ ʫʱʽʣʴʥʝʥʥʷʤ ʢʦʞʥʦʛʦ ʰʘʨʫ 

ʧʽʩʣʷ ʧʽʜʚʠʱʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʚ ʰʪʘʙʝʣʽ ʜʦ 55...60Áʉ. ɺ ʥʴʦʛʦ ʢʣʘʜʫʪʴ ʥʝ 

ʤʝʥʰʝ 3...4 ʰʘʨʽʚ, ʱʦʙ ʟʘʛʘʣʴʥʘ ʚʠʩʦʪʘ ʡʦʛʦ ʧʽʩʣʷ ʫʱʽʣʴʥʝʥʥʷ ʙʫʣʘ ʥʝ ʤʝʥʰʝ 

2 ʤ [11].  

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʠ ʚʽʜʢʨʠʪʦʤʫ ʢʦʤʧʦʩʪʫʚʘʥʥʽ ʦʨʛʘʥʽʯʥʘ ʤʘʩʘ ʧʽʜʣʷʛʘʻ 

ʬʝʨʤʝʥʪʫʚʘʥʥʶ ʽ ʧʨʠ ʨʠʭʣʽʡ (ʥʝ ʫʱʽʣʴʥʝʥʽʡ) ʫʢʣʘʜʮʽ ʜʦʤʽʥʫʻ ʘʝʨʦʙʥʘ 

ʪʚʝʨʜʦʬʘʟʥʘ ʬʝʨʤʝʥʪʘʮʽʷ, ʧʨʠ ʭʦʣʦʜʥʦʤʫ ʟʙʝʨʽʛʘʥʥʽ ï ʘʥʘʝʨʦʙʥʘ ʪʚʝʨʜʦʬʘʟʥʘ 

ʬʝʨʤʝʥʪʘʮʽʷ, ʧʨʠ ʛʘʨʷʯʝʧʨʝʩʦʚʘʥʦʤʫ ʩʧʦʩʦʙʽ ï ʩʧʦʯʘʪʢʫ ʘʝʨʦʙʥʘ, ʘ ʧʦʪʽʤ 

ʘʥʘʝʨʦʙʥʘ ʬʝʨʤʝʥʪʘʮʽʷ. 

ɺ ʤʝʭʘʥʽʟʦʚʘʥʠʭ ʩʠʩʪʝʤʘʭ ʢʦʤʧʦʩʪʫʚʘʥʥʷ, ʷʢʽ ʟʥʘʡʰʣʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ 

ʨʦʟʚʠʥʝʥʠʭ ʢʨʘʾʥʘʭ, ʟʘʩʪʦʩʦʚʫʶʪʴ ʚ ʦʩʥʦʚʥʦʤʫ ʪʚʝʨʜʦʬʘʟʥʽ ʨʝʘʢʪʦʨʠ 

ʧʨʠʩʢʦʨʝʥʦʾ ʘʝʨʦʙʥʦʾ ʬʝʨʤʝʥʪʘʮʽʾ. ɺʽʜʧʦʚʽʜʥʦ ʧʨʦʮʝʩʫ ɼʝʡʥʦ ʤʘʩʫ 
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ʨʦʟʤʽʱʫʶʪʴ ʥʘ 1...5 ʜʽʙ ʚ ʘʝʨʦʚʘʥʠʡ ʙʘʨʘʙʘʥ, ʷʢʠʡ ʧʦʚʽʣʴʥʦ ʦʙʝʨʪʘʻʪʴʩʷ, ʘ 

ʧʦʪʽʤ ʚʠʪʨʠʤʫʶʪʴ ʥʘ ʧʨʦʪʷʟʽ 14...30 ʜʽʙ ʚ ʙʫʨʪʘʭ ʧʨʠ ʧʝʨʽʦʜʠʯʥʦʤʫ 

ʤʝʭʘʥʽʯʥʦʤʫ ʧʝʨʝʣʦʧʘʯʫʚʘʥʥʽ [11]. ʇʨʦʪʝ, ʪʘʢʽ ʪʚʝʨʜʦʬʘʟʥʽ ʨʝʘʢʪʦʨʠ 

ʙʘʨʘʙʘʥʥʦʛʦ, ʘ ʧʦʪʽʤ ʙʘʰʪʦʚʦʛʦ ʪʠʧʫ, ʧʨʘʢʪʠʯʥʦ ʥʝ ʟʥʘʡʰʣʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽ, ʘ ʥʘʡʙʽʣʴʰ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ 

ʧʨʠ ʧʝʨʝʨʦʙʮʽ ʪʚʝʨʜʠʭ ʚʽʜʭʦʜʽʚ ʢʦʤʫʥʘʣʴʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ. 

ʅʝ ʟʚʘʞʘʶʯʠ ʥʘ ʟʥʘʯʥʽ ʧʝʨʝʚʘʛʠ ʧʨʦʮʝʩʫ ʢʦʤʧʦʩʪʫʚʘʥʥʷ ʚ ʚʽʜʢʨʠʪʠʭ 

ʙʝʟʨʝʘʢʪʦʨʥʠʭ ʩʠʩʪʝʤʘʭ (ʙʫʨʪʘʭ), ʘ ʩʘʤʝ: ʚʽʜʩʫʪʥʦʩʪʽ ʧʦʪʨʝʙʠ ʚ ʜʦʨʦʛʦʤʫ ʽ 

ʩʢʣʘʜʥʦʤʫ ʦʙʣʘʜʥʘʥʥʽ, ʟʤʝʥʰʝʥʥʽ ʢʽʣʴʢʦʩʪʽ ʚʽʜʭʦʜʽʚ ʥʘ 40..60% ʚʽʜ 

ʧʦʯʘʪʢʦʚʦʾ, ʟʥʝʟʘʨʘʞʝʥʥʷ ʙʽʣʴʰʦʩʪʽ ʧʘʪʦʛʝʥʥʦʾ ʤʽʢʨʦʬʣʦʨʠ ʽ ʦʪʨʠʤʘʥʥʷ 

ʷʢʽʩʥʠʭ ʛʫʤʽʥʦʚʤʽʱʫʶʯʠʭ ʦʨʛʘʥʽʯʥʠʭ ʜʦʙʨʠʚ, ʧʦʜʘʣʴʰʠʡ ʨʦʟʚʠʪʦʢ ʩʠʩʪʝʤ 

ʢʦʤʧʦʩʪʫʚʘʥʥʷ ʡʜʝ ʚ ʥʘʧʨʷʤʢʫ ʨʦʟʨʦʙʢʠ ʟʘʢʨʠʪʠʭ ʬʝʨʤʝʥʪʝʨʽʚ ï 

ʪʚʝʨʜʦʬʘʟʥʠʭ ʘʝʨʦʙʥʠʭ ʨʝʘʢʪʦʨʽʚ [12]. ʎʝ ʦʙʫʤʦʚʣʝʥʦ, ʚ ʧʝʨʰʫ ʯʝʨʛʫ, 

ʝʢʦʣʦʛʽʯʥʠʤʠ ʧʨʦʙʣʝʤʘʤʠ ʯʝʨʝʟ ʟʥʘʯʥʝ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷʥʦʛʦ ʽ ʚʦʜʥʠʭ 

ʙʘʩʝʡʥʽʚ ʧʨʠ ʚʽʜʢʨʠʪʦʤʫ ʢʦʤʧʦʩʪʫʚʘʥʥʽ, ʘ ʪʘʢʦʞ ʟʥʘʯʥʠʤʠ ʚʪʨʘʪʘʤʠ ʦʨʛʘʥʽʢʠ 

ʽ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ. ʊʘʢ, ʥʘʧʨʠʢʣʘʜ, ʟ ʥʘʢʦʧʠʯʫʚʘʥʠʭ ʚ ʋʢʨʘʾʥʽ ʥʘ ʧʦʯʘʪʢʫ 

90-ʭ ʨʦʢʽʚ 240 ʤʣʥ. ʪʦʥʥ ʧʽʜʩʪʠʣʢʦʚʦʛʦ ʛʥʦʶ ʜʦ 90 ʤʣʥ. ʪʦʥʥ ʙʝʟʧʦʚʦʨʦʪʥʦ 

ʙʫʣʠ ʚʪʨʘʯʝʥʽ ʧʨʠ ʢʦʤʧʦʩʪʫʚʘʥʥʽ [13]. ʂʨʽʤ ʪʦʛʦ, ʚ ʋʢʨʘʾʥʽ ʜʦ 10 ʤʣʥ. ʪʦʥʥ 

ʩʦʣʦʤʠ ʚʠʪʨʘʯʘʻʪʴʩʷ ʚ ʷʢʦʩʪʽ ʚʦʣʦʛʦʧʦʛʣʠʥʘʯʘ ʽ ʧʽʜʩʪʠʣʢʠ. ɺʩʝ ʮʝ ʦʙʫʤʦʚʠʣʦ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʦʰʫʢʫ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʚʘʨʽʘʥʪʽʚ ʚʠʜʘʣʝʥʥʷ ʪʘ ʧʝʨʝʨʦʙʢʠ ʛʥʦʶ. 

ɺ ʪʝʧʝʨʽʰʥʽʡ ʯʘʩ ʩʧʝʮʽʘʣʽʩʪʘʤʠ ɯʄʊ ʅɸɸʅ, ʅʅʎ ñɯʄɽʉɻ ʅɸɸʅò ʚʝʜʝʪʴʩʷ 

ʨʦʟʨʦʙʢʘ ʪʝʭʥʦʣʦʛʽʡ ʽ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʚʠʩʦʢʦʷʢʽʩʥʠʭ ʢʦʤʧʦʩʪʽʚ 

ʰʣʷʭʦʤ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʚʝʨʜʦʬʘʟʥʠʭ ʘʝʨʦʙʥʠʭ ʨʝʘʢʪʦʨʽʚ [1]. ɺ ʦʩʥʦʚʥʦʤʫ, ʮʝ 

ʟʘʢʨʠʪʽ ʬʝʨʤʝʥʪʝʨʠ ʟ ʧʨʠʤʫʩʦʚʦʶ ʘʝʨʘʮʽʻʶ ʽ ʧʝʨʽʦʜʠʯʥʠʤ ʟʘʚʘʥʪʘʞʝʥʥʷʤ. 

ɺ ʦʩʪʘʥʥʽʡ ʯʘʩ ʟʨʽʩ ʽʥʪʝʨʝʩ ʜʦ ʧʨʦʮʝʩʫ ʢʦʤʧʦʩʪʫʚʘʥʥʷ ʷʢ ʜʦ ʪʝʭʥʦʣʦʛʽʯʥʦʾ 

ʦʧʝʨʘʮʽʾ ʧʨʠʛʦʪʫʚʘʥʥʷ ʧʦʞʠʚʥʠʭ ʩʫʙʩʪʨʘʪʽʚ ʜʣʷ ʧʨʦʮʝʩʽʚ ʚʝʨʤʠ-ʪʘ 

ʤʽʢʦʢʫʣʴʪʠʚʫʚʘʥʥʷ. 

ɺ ʦʩʪʘʥʥʻ ʜʝʩʷʪʠʨʽʯʯʷ ʚ ʟʚ'ʷʟʢʫ ʟ ʟʘʛʦʩʪʨʝʥʥʷʤ ʝʢʦʣʦʛʽʯʥʦʾ ʩʠʪʫʘʮʽʾ ʽ 

ʥʝʦʙʭʽʜʥʽʩʪʶ ʚʽʜʥʦʚʣʝʥʥʷ ʨʦʜʶʯʦʩʪʽ ˇʨʫʥʪʽʚ ʦʩʦʙʣʠʚʠʡ ʽʥʪʝʨʝʩ ʚʠʢʣʠʢʘʻ 

ʚʝʨʤʠʢʫʣʴʪʠʚʫʚʘʥʥʷ ï ʧʨʦʮʝʩ ʚʠʨʦʱʫʚʘʥʥʷ ʢʫʣʴʪʫʨʠ ʜʦʱʦʚʠʭ ʯʝʨʚ'ʷʢʽʚ ʟ 
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ʤʝʪʦʶ ʦʪʨʠʤʘʥʥʷʤ ʚʠʩʦʢʦʷʢʽʩʥʦʛʦ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʦʛʦ ʜʦʙʨʠʚʘ 

(ʙʽʦʛʫʤʫʩʫ) ʽ ʙʽʣʢʦʚʦʾ ʤʘʩʠ ʯʝʨʚ'ʷʢʽʚ. ɺ ʧʨʠʨʦʜʽ ʽʩʥʫʻ ʙʘʛʘʪʦ ʨʽʟʥʦʤʘʥʽʪʥʠʭ 

ʚʠʜʽʚ ʯʝʨʚ'ʷʢʽʚ, ʙʽʣʴʰʽʩʪʴ ʟ ʷʢʠʭ ʥʘ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ 

ʩʽʤʝʡʩʪʚʘ ʣʶʤʙʨʠʮʠʜ. ʇʨʦʪʝ, ʣʠʰʝ ʜʝʷʢʽ ʧʽʜʜʘʶʪʴʩʷ ʢʫʣʴʪʠʚʫʚʘʥʥʶ ʚ 

ʰʪʫʯʥʠʭ ʫʤʦʚʘʭ. ʎʝ ʛʥʦʡʦʚʠʡ ʯʝʨʚ'ʷʢ ɽs̔ʝʧʽʘ foetʽda, ʟʚʠʯʘʡʥʠʡ ʜʦʱʦʚʠʡ 

ʯʝʨʚ'ʷʢ Lumbricus terrestris ʪʘ ʜʝʢʽʣʴʢʘ ʽʥʰʠʭ ʚʠʜʽʚ [10]. 

ɺʝʨʤʠʢʫʣʴʪʠʚʫʚʘʥʥʷ ʟʥʘʡʰʣʦ ʰʠʨʦʢʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʉʐɸ, ʗʧʦʥʽʾ, 

ʌʈʅ, ʌʨʘʥʮʽʾ, ɯʪʘʣʽʾ, ʐʚʝʡʮʘʨʽʾ, ʇʦʣʴʱʽ, ʋʛʦʨʱʠʥʽ, ʂʠʪʘʾ ʽ ʽʥʰʠʭ ʢʨʘʾʥʘʭ ʜʣʷ 

ʧʝʨʝʨʦʙʢʠ ʦʨʛʘʥʽʯʥʦʾ ʩʠʨʦʚʠʥʠ ʚ ʙʽʦʛʫʤʫʩ ʽ ʦʪʨʠʤʘʥʥʷ ʙʽʣʢʦʚʠʭ ʢʦʨʤʦʚʠʭ 

ʜʦʙʘʚʦʢ ʚ ʨʘʮʽʦʥʠ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʪʚʘʨʠʥ, ʘ ʪʘʢʦʞ ʦʪʨʠʤʘʥʥʷ 

ʩʠʨʦʚʠʥʠ ʜʣʷ ʭʘʨʯʦʚʦʾ, ʬʘʨʤʘʢʦʣʦʛʽʯʥʦʾ ʪʘ ʧʘʨʬʫʤʝʨʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ. 

ʆʩʦʙʣʠʚʦ ʟʥʘʯʥʽ ʫʩʧʽʭʠ ʨʦʟʚʠʪʢʫ ʚʝʨʤʠʢʫʣʴʪʠʚʫʚʘʥʥʷ ʚʽʜʙʫʣʠʩʷ ʧʽʩʣʷ 

ʚʠʚʝʜʝʥʥʷ ʚ ʫʥʽʚʝʨʩʠʪʝʪʽ ʰʪʘʪʫ ʂʘʣʽʬʦʨʥʽʷ ʣʽʢʘʨʝʤ ɹʘʨʨʝʪʦʤ ʚ 1959 ʨ., ʧʽʩʣʷ 

20 ʨʦʢʽʚ ʨʦʙʦʪʠ ʥʘʜ ʟʚʠʯʘʡʥʠʤ ʛʥʦʡʦʚʠʤ ʯʝʨʚ'ʷʢʦʤ, ʥʦʚʦʾ ʨʘʩʠ ï 

ʢʘʣʽʬʦʨʥʽʡʩʴʢʦʛʦ ʯʝʨʚʦʥʦʛʦ ʛʽʙʨʠʜʫ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʟʚʠʯʘʡʥʦʛʦ ʜʦʱʦʚʦʛʦ 

ʯʝʨʚ'ʷʢʘ, ʚʽʥ ʞʠʚʝ ʥʝ 4, ʘ 16 ʨʦʢʽʚ, ʧʨʠʩʪʦʩʦʚʘʥʠʡ ʜʦ ʰʪʫʯʥʠʭ ʫʤʦʚ ʞʠʪʪʷ 

(ʚʪʨʘʪʠʚ ʽʥʩʪʠʥʢʪ ʧʦʢʠʜʘʪʠ ʩʫʙʩʪʨʘʪ ʧʨʠ ʥʝʟʚʠʯʘʡʥʠʭ ʫʤʦʚʘʭ, ʤʘʻ ʚʠʱʫ 

ʧʣʦʜʦʚʠʪʽʩʪʴ, ʰʚʠʜʰʝ ʨʦʩʪʝ, ʭʘʨʯʫʻʪʴʩʷ ʨʽʟʥʦʤʘʥʽʪʥʠʤʠ ʦʨʛʘʥʽʯʥʠʤʠ 

ʚʽʜʭʦʜʘʤʠ). ɺ 80-ʪʽ ʨʦʢʠ ʪʝʭʥʦʣʦʛʽʷ ʚʝʨʤʠʢʫʣʴʪʠʚʫʚʘʥʥʷ ʽ ʢʫʣʴʪʫʨʘ ʯʝʨʚ'ʷʢʘ 

ʧʦʪʨʘʪʠʣʠ ʥʘ ʪʝʨʠʪʦʨʽʶ ʋʢʨʘʾʥʠ [14]. 

ʄʘʪʦʯʥʫ ʢʫʣʴʪʫʨʫ ʯʝʨʚʦʥʦʛʦ ʢʘʣʽʬʦʨʥʽʡʩʴʢʦʛʦ ʯʝʨʚ'ʷʢʘ ʚ ʢʽʣʴʢʦʩʪʽ 6 

ʤʣʥ.ʰʪ. ʙʫʣʦ ʟʘʚʝʟʝʥʦ ʚ ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʫ ʦʙʣʘʩʪʴ ʟ ʇʦʣʴʱʽ, ʘ ʚ 1990 ʨ. ʚ 

ʛʦʩʧʦʜʘʨʩʪʚʘʭ ʘʩʦʮʽʘʮʽʾ "ɹʽʦʢʦʥʚʝʨʩʽʷ" ʾʭ ʙʫʣʦ ʚʞʝ 700 ʤʣʥ. ʰʪ. ʧʨʠ 

ʚʠʨʦʙʥʠʮʪʚʽ ʙʽʦʛʫʤʫʩʫ ʜʦ 1000 ʪʦʥʥ ʥʘ ʨʽʢ. ɺ ʪʝʧʝʨʽʰʥʽʡ ʯʘʩ ʟʘ ʜʘʥʠʤʠ ʅɼʎ 

"ɹʽʦʛʫʤʫʩ" (ʤ. ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢ) ʚʠʨʦʙʥʠʮʪʚʦ ʪʦʚʘʨʥʦʛʦ ʙʽʦʛʫʤʫʩʫ ʚ ʋʢʨʘʾʥʽ 

ʩʢʣʘʜʘʻ ʧʨʠʙʣʠʟʥʦ 100 ʪʠʩ. ʪʦʥʥ ʥʘ ʨʽʢ. 

ʇʨʦʮʝʩ ʚʝʨʤʠʢʫʣʴʪʠʚʫʚʘʥʥʷ ʧʨʦʚʦʜʷʪʴ ʷʢ ʥʘ ʚʽʜʢʨʠʪʠʭ ʤʘʡʜʘʥʯʠʢʘʭ, ʪʘʢ 

ʽ ʚ ʩʧʝʮʽʘʣʴʥʠʭ ʟʘʢʨʠʪʠʭ ʩʧʦʨʫʜʘʭ (ʚʝʨʤʠʽʥʢʫʙʘʪʦʨʘʭ). ɺ ʚʽʪʯʠʟʥʷʥʽʡ ʽ 

ʟʘʢʦʨʜʦʥʥʽʡ ʣʽʪʝʨʘʪʫʨʽ ʦʧʠʩʘʥʽ ʨʽʟʥʦʤʘʥʽʪʥʽ ʩʧʦʩʦʙʠ ʚʝʨʤʠʢʫʣʴʪʠʚʫʚʘʥʥʷ. 

ʅʘʡʙʽʣʴʰ ʨʦʟʧʦʚʩʶʜʞʝʥʠʤ ʻ ʚʝʨʤʠʢʫʣʴʪʠʚʫʚʘʥʥʷ ʚ ʣʦʞʘʭ ʽ ʚ ʛʨʷʜʘʭ. 
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ʇʦʜʘʣʴʰʝ ʰʠʨʦʢʝ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚʝʨʤʠʢʫʣʴʪʠʚʫʚʘʥʥʷ ʚ ʋʢʨʘʾʥʽ ʩʪʨʠʤʫʻʪʴʩʷ 

ʚʽʜʩʫʪʥʽʩʪʶ ʟʘʩʦʙʽʚ ʤʝʭʘʥʽʟʘʮʽʾ (40...60% ʚʩʽʭ ʦʧʝʨʘʮʽʡ ʚʝʨʤʠʢʫʣʴʪʠʚʫʚʘʥʥʷ 

ʚ ʣʦʞʘʭ ʚʠʢʦʥʫʻʪʴʩʷ ʚʨʫʯʥʫ). ɺ ʪʝʧʝʨʽʰʥʽʡ ʯʘʩ ʨʦʟʨʦʙʣʝʥʽ ʚʠʭʽʜʥʽ ʚʠʤʦʛʠ ʥʘ 

ʤʝʭʘʥʽʟʦʚʘʥʽ ʪʝʭʥʦʣʦʛʽʾ, ʥʘ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʾʭ ʨʝʘʣʽʟʘʮʽʾ [15,16] ʽ ʧʨʠʚʦʜʷʪʴʩʷ 

ʨʦʙʦʪʠ ʧʦ ʨʦʟʨʦʙʮʽ ʽ ʚʠʧʫʩʢʫ ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʷʢ ʜʣʷ ʚʽʜʢʨʠʪʠʭ 

ʤʘʡʜʘʥʯʠʢʽʚ, ʪʘʢ ʽ ʜʣʷ ʚʝʨʤʠʽʥʢʫʙʘʪʦʨʽʚ. 

ɿʥʘʯʥʦʶ ʢʽʣʴʢʽʩʪʶ ʜʦʩʣʽʜʽʚ, ʘ ʪʘʢʦʞ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʚʛʦʩʪʨʦʢʦʚʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʽʦʛʫʤʫʩʫ ʚ ʷʢʦʩʪʽ ʜʦʙʨʠʚʘ, ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʡʦʛʦ ʚʥʝʩʝʥʥʷ ʚ 

ʜʦʟʘʭ ʥʘ ʧʦʨʷʜʦʢ ʥʠʞʯʠʡ, ʥʽʞ ʪʨʘʜʠʮʽʡʥʠʭ ʦʨʛʘʥʽʯʥʠʭ ʜʦʙʨʠʚ ʜʘʻ ʧʨʠʙʘʚʢʫ 

ʚʨʦʞʘʡʥʦʩʪʽ ʥʘ 15...100% ʽ ʚʽʜʥʦʚʣʶʻ ʨʦʜʶʯʽʩʪʴ ˇʨʫʥʪʽʚ [1]. ʇʨʠ ʮʴʦʤʫ 

ʟʥʘʯʥʦ ʧʦʢʨʘʱʫʻʪʴʩʷ ʷʢʽʩʪʴ ʦʪʨʠʤʘʥʦʾ ʧʨʦʜʫʢʮʽʾ ʨʦʩʣʠʥʥʠʮʪʚʘ, ʧʽʜʚʠʱʫʻʪʴʩʷ 

ʚʤʽʩʪ ʚʽʪʘʤʽʥʽʚ, ʨʽʟʢʦ ʟʥʠʞʫʻʪʴʩʷ ʢʽʣʴʢʽʩʪʴ ʥʽʪʨʘʪʽʚ, ʩʦʣʝʡ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ ʽ 

ʨʘʜʽʦʥʫʢʣʽʜʽʚ. ʂʨʽʤ ʙʽʦʛʫʤʫʩʫ, ʤʦʞʣʠʚʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʽʦʤʘʩʠ ʯʝʨʚ'ʷʢʽʚ, ʷʢʘ 

ʚʤʽʱʫʻ ʤʘʡʞʝ ʚʩʽ ʘʤʽʥʦʢʠʩʣʦʪʠ, ʜʦ 60% ʩʠʨʦʛʦ ʧʨʦʪʝʾʥʫ, 6...9% ʣʽʧʽʜʽʚ ʽ 

7...16% ʘʟʦʪʠʩʪʠʭ ʝʢʩʪʨʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ. ɹʽʦʤʘʩʫ ʯʝʨʚ'ʷʢʽʚ ʤʦʞʣʠʚʦ 

ʟʛʦʜʦʚʫʚʘʪʠ ʪʚʘʨʠʥʘʤ ʽ ʧʪʠʮʽ ʷʢ ʚ ʩʠʨʦʤʫ, ʪʘʢ ʽ ʚ ʧʝʨʝʨʦʙʣʝʥʦʤʫ ʚʠʛʣʷʜʽ, ʚ 

ʢʽʣʴʢʦʩʪʽ, ʷʢʘ ʟʘʜʦʚʦʣʴʥʷʻ ʾʭ ʧʦʪʨʝʙʫ ʚ ʙʽʣʢʫ. ʄ'ʷʩʦ ʪʚʘʨʠʥ ʧʨʠ ʮʴʦʤʫ ʥʘʙʫʚʘʻ 

ʚʠʩʦʢʦʾ ʪʦʚʘʨʥʦʾ ʷʢʦʩʪʽ. ɺʩʝ ʮʝ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʦʮʽʥʶʚʘʪʠ ʧʨʦʮʝʩ 

ʚʝʨʤʠʢʫʣʴʪʠʚʫʚʘʥʥʷ ʷʢ ʦʜʠʥ ʟ ʥʘʡʧʝʨʩʧʝʢʪʠʚʥʠʭ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ. 

ɼʦ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʚʽʜʥʦʩʠʪʴʩʷ ʽ ʧʨʦʮʝʩ 

ʤʽʢʦʢʫʣʴʪʠʚʫʚʘʥʥʷ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʽ ʚʠʨʦʱʫʚʘʥʥʷ ʙʘʟʠʜʽʘʣʴʥʠʭ ʽ ʤʽʮʝʣʽʘʣʴʥʠʭ 

ʛʨʠʙʽʚ ʧʨʠ ʫʪʠʣʽʟʘʮʽʾ ʪʚʝʨʜʠʭ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʚʽʜʭʦʜʽʚ [14]. 

ɺ ʧʨʦʤʠʩʣʦʚʦʤʫ ʢʫʣʴʪʠʚʫʚʘʥʥʽ ʦʩʦʙʣʠʚʠʡ ʽʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʪʘʢ 

ʟʚʘʥʽ ʜʝʨʝʚʦʨʫʡʥʫʶʯʽ ʛʨʠʙʠ ï ʻʜʠʥʘ ʛʨʫʧʘ ʦʨʛʘʥʽʟʤʽʚ, ʷʢʽ ʤʘʶʪʴ ʟʜʘʪʥʽʩʪʴ 

ʝʬʝʢʪʠʚʥʦ ʫʪʠʣʽʟʫʚʘʪʠ ʣʛ̔ʥʦ ï ʮʝʣʶʣʦʟʥʽ ʢʦʤʧʣʝʢʩʠ. ʎʽ ʛʨʠʙʠ ʤʘʶʪʴ 

ʟʜʘʪʥʽʩʪʴ ʧʣʦʜʦʥʦʩʠʪʠ ʚ ʩʪʝʨʠʣʴʥʠʭ ʫʤʦʚʘʭ ʙʝʟ ʙʫʜʴ-ʷʢʦʛʦ ʩʠʤʙʽʦʟʫ. ɽʥʝʨʛʽʷ 

ʨʦʩʪʫ ʢʩʠʣʦʬʽʪʽʚ ʚ ʜʝʢʽʣʴʢʘ ʨʘʟ ʚʠʱʘ, ʥʽʞ ʚ ʽʥʰʠʭ ʚʠʱʠʭ ʙʘʟʠʜʽʘʣʴʥʠʭ ʛʨʠʙʽʚ. 

ʅʘʡʙʽʣʴʰʦʛʦ ʧʦʰʠʨʝʥʥʷ ʚ ʧʨʦʤʠʩʣʦʚʦʤʫ ʤʽʢʦʢʫʣʴʪʠʚʫʚʘʥʥʽ ʦʪʨʠʤʘʣʠ 

Cuitake lentinus Ed., ʛʣʠʚʘ ʫʩʪʨʠʯʥʘ ʈleurotus ostreatus, ʷʢʽ ʟʘʡʤʘʶʪʴ ʚ 
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ʩʚʽʪʦʚʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽ ʚʽʜʥʦʩʥʦ ʜʨʫʛʝ ʽ ʪʨʝʪʻ ʤʽʩʮʝ ʧʽʩʣʷ ʧʝʯʝʨʠʮʽ 

ʜʚʦʭʩʧʦʨʦʚʦʾ Agaricus bisporus. 

ʇʨʦʮʝʩ ʤʽʢʦʢʫʣʴʪʠʚʫʚʘʥʥʷ ʧʝʨʝʜʙʘʯʘʻ ʩʪʝʨʠʣʽʟʘʮʽʶ ʧʦʞʠʚʥʦʛʦ 

ʩʫʙʩʪʨʘʪʫ, ʪʦʙʪʦ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʩʪʝʨʠʣʴʥʠʭ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ. 

ɺʽʜʭʦʜʠ ʪʚʘʨʠʥʥʠʮʪʚʘ ʧʨʠ ʤʽʢʦʢʫʣʴʪʠʚʫʚʘʥʥʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʚʠʛʣʷʜʽ 

ʩʢʣʘʜʦʚʠʭ ʯʘʩʪʠʥ ʧʦʞʠʚʥʦʛʦ ʩʫʙʩʪʨʘʪʫ ʘʙʦ ʧʨʠʨʦʜʥʽ ʟʘʤʽʥʥʠʢʠ ʜʦʙʘʚʦʢ 

ʤʽʥʝʨʘʣʴʥʠʭ ʩʦʣʝʡ ʧʽʩʣʷ ʧʦʧʝʨʝʜʥʴʦʾ ʬʝʨʤʝʥʪʘʮʽʾ. ɺ ʦʩʪʘʥʥʽʡ ʯʘʩ ʧʽʜʚʠʱʠʚʩʷ 

ʽʥʪʝʨʝʩ ʜʦ ʤʽʢʦʢʫʣʴʪʠʚʫʚʘʥʥʷ ʷʢ ʜʦ ʜʞʝʨʝʣʘ ʩʠʨʦʚʠʥʠ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʭʽʪʠʥʫ, 

ʷʢʠʡ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʦʙʦʣʦʥʢʘ ʢʣʽʪʠʥ ʛʨʠʙʽʚ. ʍʽʪʠʥʦʚʤʽʱʫʶʯʽ ʧʨʝʧʘʨʘʪʠ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʷʢ ʘʜʩʦʨʙʝʥʪʠ ʨʘʜʽʦʥʫʢʣʽʜʽʚ, ʘ ʪʘʢʦʞ ʤʦʞʫʪʴ ʩʣʫʞʠʪʠ ʚ 

ʤʘʡʙʫʪʥʴʦʤʫ ʘʣʴʪʝʨʥʘʪʠʚʦʶ ʘʥʪʠʙʽʦʪʠʢʘʤ. 

ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʨʦʟʚʠʥʝʥʠʭ ʢʨʘʾʥ ʚ ʋʢʨʘʾʥʽ ʤʽʢʦʢʫʣʴʪʠʚʫʚʘʥʥʷ ʱʝ ʥʝ 

ʟʥʘʡʰʣʦ ʜʦʩʪʘʪʥʴʦ ʰʠʨʦʢʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ. 

ʆʜʥʠʤ ʽʟ ʧʝʨʩʧʝʢʪʠʚʥʠʭ, ʥʘ ʧʦʯʘʪʢʫ 70-ʭ ʨʦʢʽʚ, ʧʨʠ ʫʪʠʣʽʟʘʮʽʾ ʚʽʜʭʦʜʽʚ 

ʪʚʘʨʠʥʥʠʮʪʚʘ ʚʚʘʞʘʚʩʷ ʧʨʦʮʝʩ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʣʠʯʠʥʦʢ ʩʠʥʘʥʪʨʦʧʥʠʭ ʤʫʭ. ɿ 

1972 ʨ. ʫ ɺʩʝʩʦʶʟʥʦʤʫ ʽʥʩʪʠʪʫʪʽ ʪʚʘʨʠʥʥʠʮʪʚʘ ʙʫʣʦ ʨʦʟʧʦʯʘʪʦ ʜʦʩʣʽʜʞʝʥʥʷ 

ʧʦ ʚʠʨʦʱʫʚʘʥʥʶ ʣʠʯʠʥʦʢ ʢʽʤʥʘʪʥʦʾ ʤʫʭʠ ʟ ʤʝʪʦʶ ʟʥʝʟʘʨʘʞʝʥʥʷ ʛʥʦʶ ʽ 

ʦʪʨʠʤʘʥʥʷ ʢʦʨʤʦʚʦʛʦ ʧʨʦʜʫʢʪʫ ʜʣʷ ʪʚʘʨʠʥ [10]. ɺ ʧʦʯʘʪʢʦʚʽʡ ʩʪʘʜʽʾ 

ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʣʠʯʠʥʦʢ ʥʝʟʥʘʯʥʦ ʟʥʠʞʫʚʘʣʦʩʴ ʟʘʛʘʣʴʥʝ ʙʘʢʪʝʨʽʘʣʴʥʝ 

ʦʙʩʽʤʝʥʽʥʥʷ. ɺ ʢʽʥʮʽ ʧʨʦʮʝʩʫ ʚʽʜʤʽʯʘʣʦʩʴ ʧʦʜʘʣʴʰʝ ʟʥʠʞʝʥʥʷ ʟʘʛʘʣʴʥʦʛʦ 

ʙʘʢʪʝʨʽʘʣʴʥʦʛʦ ʦʙʩʽʤʝʥʽʥʥʷ, ʢʦʣʽ-ʪʠʪʨ ʜʦʭʦʜʠʚ ʜʦ 10 ʽ ʟʤʝʥʰʫʚʘʣʘʩʴ 

ʘʥʘʝʨʦʙʥʘ ʤʽʢʨʦʬʣʦʨʘ. ʅʘ ʦʩʥʦʚʽ ʮʠʭ ʜʦʩʣʽʜʞʝʥʴ ʅʦʚʦʩʠʙʽʨʩʴʢʠʤ ʉʇ ʙʫʣʘ 

ʨʦʟʨʦʙʣʝʥʘ ʩʪʘʮʽʦʥʘʨʥʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘ ʫʩʪʘʥʦʚʢʘ ʧʦ ʧʝʨʝʨʦʙʮʽ ʛʥʦʶ 

ʩʚʠʥʝʡ ʣʠʯʠʥʢʘʤʠ ʢʽʤʥʘʪʥʦʾ ʤʫʭʠ. ɼʣʷ ʦʪʨʠʤʘʥʥʷ ʷʻʮʴ ʚ ʽʥʩʝʢʪʘʨʽʾ 

ʧʽʜʪʨʠʤʫʚʘʣʘʩʴ ʪʝʤʧʝʨʘʪʫʨʘ 26...28Áʉ, ʚʦʣʦʛʽʩʪʴ 50...60% ʽ ʦʩʚʽʪʣʝʥʥʽʩʪʴ 40 

ʣʢ. ʋʩʪʘʥʦʚʢʘ ʜʦʟʚʦʣʷʣʘ ʧʝʨʝʨʦʙʣʷʣʘ ʜʦ 1 ʪʦʥʥʠ ʛʥʦʶ ʩʚʠʥʝʡ ʚʦʣʦʛʽʩʪʶ 

65...80% ʧʨʠ ʦʧʪʠʤʘʣʴʥʽʡ ʥʦʨʤʽ ʚʥʝʩʝʥʥʷ ʷʻʮʴ ʤʫʭʠ 0,3...0,4 ʛ ʥʘ 1 ʢʛ ʛʥʦʶ. 

ɺʠʭʽʜ ʣʠʯʠʥʦʢ ʩʢʣʘʚ ʜʦ 100... 125 ʛ ʥʘ 1 ʢʛ ʛʥʦʶ. ɽʢʩʧʦʟʠʮʽʷ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ 

ʮʠʢʣʫ ʩʢʣʘʜʘʣʘ 4...5 ʜʽʙ. ʅʝ ʜʠʚʣʷʯʠʩʴ ʥʘ ʦʪʨʠʤʘʥʥʷ ʷʢʽʩʥʦʾ ʙʽʣʢʦʚʦʾ ʤʘʩʠ ʽ 

ʤʦʞʣʠʚʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʾʾ ʚ ʷʢʦʩʪʽ ʢʦʨʤʦʚʦʾ ʜʦʙʘʚʢʠ, ʜʘʥʠʡ ʤʝʪʦʜ ʥʝ 
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ʟʥʘʡʰʦʚ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ ʯʝʨʝʟ ʩʚʦʾ ʥʝʜʦʣʽʢʠ: ʥʝʜʦʩʪʘʪʥʽʡ 

ʟʥʝʟʘʨʘʞʫʶʯʠʡ ʝʬʝʢʪ, ʪʨʫʜʥʦʱʽ ʧʽʜʪʨʠʤʘʥʥʷ ʙʝʟʧʝʨʝʨʚʥʦʩʪʽ ʧʨʦʮʝʩʫ, 

ʤʦʞʣʠʚʽʩʪʴ ʥʘʢʦʧʠʯʝʥʥʷ ʰʢʽʜʣʠʚʠʭ ʨʝʯʦʚʠʥ ʚ ʦʨʛʘʥʽʟʤʘʭ ʢʫʣʴʪʠʚʦʚʘʥʠʭ 

ʣʠʯʠʥʦʢ, ʚʠʩʦʢʘ ʪʨʫʜʦʤʽʩʪʢʽʩʪʴ. 

ɹʽʦʪʝʭʥʦʣʦʛʽʯʥʽ ʧʨʦʮʝʩʠ ʟʥʘʡʰʣʠ ʰʠʨʦʢʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʠ ʧʝʨʝʨʦʙʮʽ ʽ 

ʫʪʠʣʽʟʘʮʽʾ ʨʽʜʢʠʭ ʦʨʛʘʥʦʚʤʽʱʫʶʯʠʭ ʚʽʜʭʦʜʽʚ. ɹʽʦʣʦʛʽʯʥʽ ʤʝʪʦʜʠ ʦʯʠʱʝʥʥʷ 

ʩʪʽʯʥʠʭ ʚʦʜ ʚʚʘʞʘʶʪʴʩʷ ʥʘʡʙʽʣʴʰ ʝʢʦʥʦʤʽʯʥʦ ʝʬʝʢʪʠʚʥʠʤʠ ʽ ʩʧʨʠʡʥʷʪʥʠʤʠ ʟ 

ʝʢʦʣʦʛʽʯʥʦʾ ʪʦʯʢʠ ʟʦʨʫ. ʆʩʥʦʚʦʶ ʮʠʭ ʧʨʦʮʝʩʽʚ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʣʘʩʪʠʚʦʩʪʽ 

ʥʠʞʯʠʭ ʽ ʚʠʱʠʭ ʦʨʛʘʥʽʟʤʽʚ ʫʪʠʣʽʟʫʚʘʪʠ ʷʢ ʧʦʞʠʚʥʽ ʨʝʯʦʚʠʥʠ ʨʦʟʯʠʥʝʥʽ ʚ 

ʩʪʽʯʥʠʭ ʚʦʜʘʭ ʦʨʛʘʥʽʯʥʽ ʩʧʦʣʫʢʠ. ɺ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʪʠʧʫ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʷʢʽ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʷʢ ʙʽʦʣʦʛʽʯʥʠʡ ʘʛʝʥʪ, ʦʯʠʱʝʥʥʷ ʤʦʞʝ ʚʽʜʙʫʚʘʪʠʩʷ ʷʢ ʚ 

ʧʨʠʩʫʪʥʦʩʪʽ ʢʠʩʥʶ (ʘʝʨʦʙʥʘ ʬʝʨʤʝʥʪʘʮʽʷ) ʪʘʢ ʽ ʧʨʠ ʡʦʛʦ ʚʽʜʩʫʪʥʦʩʪʽ 

(ʘʥʘʝʨʦʙʥʘ ʬʝʨʤʝʥʪʘʮʽʷ). ʅʘʡʙʽʣʴʰ ʰʠʨʦʢʝ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʨʘʥʽʰʝ ʤʘʚ 

ʩʧʦʩʽʙ ʧʨʠʨʦʜʥʦʛʦ ʙʽʦʣʦʛʽʯʥʦʛʦ ʦʯʠʱʝʥʥʷ ï ʧʦʣʷ ʟʨʦʰʝʥʥʷ. ʆʩʢʽʣʴʢʠ ʚ ˇʨʫʥʪʽ 

ʚʽʜʩʫʪʥʽ ʩʧʨʠʷʪʣʠʚʽ ʫʤʦʚʠ ʜʣʷ ʨʦʟʚʠʪʢʫ ʧʘʪʦʛʝʥʥʦʾ ʤʽʢʨʦʬʣʦʨʠ, ʪʦ ʧʨʠ 

ʥʘʷʚʥʦʩʪʽ ʥʦʨʤʘʣʴʥʦʾ ˇʨʫʥʪʦʚʦʾ ʤʽʢʨʦʬʣʦʨʠ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʨʠʨʦʜʥʝ 

ʟʥʝʟʘʨʘʞʝʥʥʷ ʩʪʽʯʥʠʭ ʚʦʜ. ɺ ʨʝʟʫʣʴʪʘʪʽ ˇʨʫʥʪʦʚʦʛʦ ʦʯʠʱʝʥʥʷ ʦʜʥʦʯʘʩʥʦ 

ʚʠʨʽʰʫʶʪʴʩʷ ʜʚʽ ʦʩʥʦʚʥʽ ʟʘʜʘʯʽ ï ʤʽʥʝʨʘʣʽʟʘʮʽʷ ʚʥʝʩʝʥʦʾ ʦʨʛʘʥʽʯʥʦʾ ʨʝʯʦʚʠʥʠ 

ʽ ʟʥʝʟʘʨʘʞʝʥʥʷ. ˆʨʫʥʪ ʤʘʻ ʚʠʩʦʢʽ ʚʣʘʩʪʠʚʦʩʪʽ ʧʝʨʝʨʦʙʣʷʪʠ ʦʨʛʘʥʽʯʥʽ ʨʝʯʦʚʠʥʠ, 

ʝʬʝʢʪʠʚʥʽʩʪʴ ˇʨʫʥʪʦʚʦʛʦ ʦʯʠʱʝʥʥʷ ʚʽʜ ʥʠʭ ʜʦʩʷʛʘʻ 90...99% [1,2]. ʅʝ 

ʜʠʚʣʷʯʠʩʴ ʥʘ ʪʝ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʣʽʚ ʟʨʦʰʝʥʴ ʧʨʠ ʫʪʠʣʽʟʘʮʽʾ ʩʪʽʯʥʠʭ ʚʦʜ 

ʪʚʘʨʠʥʥʠʮʴʢʠʭ ʢʦʤʧʣʝʢʩʽʚ ʩʧʨʠʷʻ ʧʽʜʚʠʱʝʥʥʶ ʫʨʦʞʘʡʥʦʩʪʽ ʽ ʝʢʦʥʦʤʽʾ 

ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ, ʚ ʧʨʦʮʝʩʽ ˇʨʫʥʪʦʚʦʾ ʫʪʠʣʽʟʘʮʽʾ ʚ ˇʨʫʥʪ ʧʦʩʪʫʧʘʶʪʴ 

ʰʢʽʜʣʠʚʽ ʨʝʯʦʚʠʥʠ, ʧʘʪʦʛʝʥʥʽ ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ ʽ ʷʡʮʷ ʛʝʣʴʤʽʥʪʽʚ, ʷʢʽ 

ʟʙʝʨʽʛʘʶʪʴ ʩʚʦʶ ʞʠʪʪʻʟʜʘʪʥʽʩʪʴ ʜʦʚʛʠʡ ʯʘʩ. ʎʽʣʠʡ ʨʷʜ ʜʦʩʣʽʜʞʝʥʴ [17] ʚʠʷʚʠʚ 

ʜʦʚʛʦʩʪʨʦʢʦʚʝ ʟʙʝʨʽʛʘʥʥʷ ʧʘʪʦʛʝʥʥʠʭ ʦʨʛʘʥʽʟʤʽʚ, ʦʙʩʽʤʝʥʽʥʥʷ ʥʠʤʠ 

ˇʨʫʥʪʦʚʠʭ ʚʦʜ, ʟʘʩʦʣʝʥʥʷ ˇʨʫʥʪʽʚ. ɽʢʦʣʦʛʽʯʥʘ ʥʝʙʝʟʧʝʯʥʽʩʪʴ ʜʘʥʦʛʦ ʧʨʦʮʝʩʫ 

ʦʙʫʤʦʚʠʣʘ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʦʰʫʢʫ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. 

ɹʽʦʣʦʛʽʯʥʽ ʩʪʘʚʢʠ (ʣʘʛʫʥʠ) ʟʘʡʤʘʶʪʴ ʧʨʦʤʽʞʥʝ ʧʦʣʦʞʝʥʥʷ ʤʽʞ 

ʧʨʠʨʦʜʥʠʤʠ ʽ ʰʪʫʯʥʠʤʠ ʬʝʨʤʝʥʪʝʨʘʤʠ. ɰʤ ʧʨʠʪʘʤʘʥʥʘ ʩʪʘʙʽʣʴʥʘ ʟʘʜʦʚʽʣʴʥʘ 




