
 

 

 

 

 

 

 

 

 

ɹɯʆʊɽʍʅʆʃʆɻɯɰ ʊɸ ɹɯʆɯʅɾɽʅɽʈɯʗ. 

ɺʉʊʋʇ ɼʆ ʌɸʍʋ 

 

 

 

 

ʅɸɺʏɸʃʔʅʀʁ ʇʆʉɯɹʅʀʂ 
 

 

 

 

 

 

 

 

ʄʠʢʦʣʘʾʚ 

ʄʅɸʋ 

2022 



2 

ʋɼʂ 60 

ɹ63 

ɸʚʪʦʨʩʴʢʠʡ ʢʦʣʝʢʪʠʚ: 

ʆ. ɯ. ʖʣʝʚʠʯ  

ʉ. ɯ. ʃʫʛʦʚʠʡ 

ʆ. ɯ. ʂʘʨʘʪʻʻʚʘ 

ɭ. ɺ. ɹʘʨʢʘʨʴ 

 

ɼʨʫʢʫʻʪʴʩʷ ʟʘ ʨʽʰʝʥʥʷʤ ɺʯʝʥʦʾ ʨʘʜʠ ʄʠʢʦʣʘʾʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ 

ʘʛʨʘʨʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʚʽʜ ç28è ʯʝʨʚʥʷ 2022 ʨ., ʧʨʦʪʦʢʦʣ ˉ 11. 

 

ʈʝʮʝʥʟʝʥʪʠ: 

ʉ. ɯ. ʂʦʚʪʫʥ ï ʜ-ʨ ʩ.-ʛ. ʥʘʫʢ, ʧʨʦʬʝʩʦʨ, ʘʢʘʜʝʤʽʢ ʅɸɸʅ, ʧʝʨʰʠʡ 

ʟʘʩʪʫʧʥʠʢ ʜʠʨʝʢʪʦʨʘ ɯʥʩʪʠʪʫʪʫ ʨʦʟʚʝʜʝʥʥʷ ʽ ʛʝʥʝʪʠʢʠ 

ʪʚʘʨʠʥ ʽʤ. ʄ. ɺ. ɿʫʙʮʷ ʅɸɸʅ; 

ʉ. ɻ. ɼʘʥʠʣʝʥʢʦ ï ʜ-ʨ ʪʝʭ. ʥʘʫʢ, ʩ.ʥ.ʩ., ʟʘʚʽʜʫʚʘʯ ʚʽʜʜʽʣʫ ʙʽʦʪʝʭʥʦʣʦʛʽʾ 

ɯʥʩʪʠʪʫʪʫ ʧʨʦʜʦʚʦʣʴʯʠʭ ʨʝʩʫʨʩʽʚ ʅɸɸʅ; 

ɺ. ʄ. ɹʘʣʘʮʴʢʠʡ ï ʜ-ʨ ʩ.-ʛ. ʥʘʫʢ, ʧʨʦʬʝʩʦʨ, ʟʘʚʽʜʫʚʘʯ ʣʘʙʦʨʘʪʦʨʽʾ ʛʝʥʝʪʠʢʠ 

ɯʥʩʪʠʪʫʪʫ ʩʚʠʥʘʨʩʪʚʘ ʽ ʘʛʨʦʧʨʦʤʠʩʣʦʚʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ 

ʅɸɸʅ. 

 

 

 

ɹ63 

ɹʽʦʪʝʭʥʦʣʦʛʽʾ ʪʘ ʙʽʦʽʥʞʝʥʝʨʽʷ. ɺʩʪʫʧ ʜʦ ʬʘʭʫ : ʥʘʚʯʘʣʴʥʠʡ ʧʦʩʽʙʥʠʢ / 

ʆ. ɯ. ʖʣʝʚʠʯ ʉ. ɯ. ʃʫʛʦʚʠʡ, ʆ. ɯ. ʂʘʨʘʪʻʻʚʘ, ɭ. ɺ. ɹʘʨʢʘʨʴ. ʄʠʢʦʣʘʾʚ : 

ʄʅɸʋ, 2022. 285 ʩ. 

ISBN 978-617-7149-62-9  

 

ʋ ʥʘʚʯʘʣʴʥʦʤʫ ʧʦʩʽʙʥʠʢʫ ʥʘʚʝʜʝʥʦ ʽʥʬʦʨʤʘʮʽʶ ʱʦʜʦ ʩ̔ʪʦʨʽʾ ʨʦʟʚʠʪʢʫ 

ʙʽʦʪʝʭʥʦʣʦʛʽʾ, ʾʾ ʧʨʝʜʤʝʪʫ, ʤʝʪʦʜʽʚ ʪʘ ʟʘʚʜʘʥʴ; ʥʘʜʘʥʦ ʫʷʚʣʝʥʥʷ ʧʨʦ ʙʽʦʦʙᾷʻʢʪʠ 

ʪʘ ʩʪʘʜʽʾ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ, ʘ ʪʘʢʦʞ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʦ ʥʘʧʨʷʤʢʠ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʙʽʦʪʝʭʥʦʣʦʛʽʾ ʫ ʨʽʟʥʠʭ ʩʬʝʨʘʭ: ʩʽʣʴʩʴʢʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ, ʤʝʜʠʮʠʥʽ, 

ʭʘʨʯʦʚʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʝʥʝʨʛʝʪʠʮʽ ʪʘ ʦʭʦʨʦʥʽ ʜʦʚʢʽʣʣʷ.  

ʇʦʩʽʙʥʠʢ ʨʦʟʨʘʭʦʚʘʥʠʡ ʥʘ ʘʙʽʪʫʨʽʻʥʪʽʚ, ʩʪʫʜʝʥʪʽʚ ʩʧʝʮʽʘʣʴʥʦʩʪʽ 

162 ɹʽʦʪʝʭʥʦʣʦʛʽʾ ʪʘ ʙʽʦʽʥʞʝʥʝʨʽʷ, ʘ ʪʘʢʦʞ ʫʩʽʭ, ʭʪʦ ʮʽʢʘʚʠʪʴʩʷ ʦʜʥʽʻʶ ʟ 

ʥʘʡʜʘʚʥʽʰʠʭ ʽ ʚʦʜʥʦʯʘʩ ʦʜʥʽʻʶ ʟ ʥʘʡʤʦʣʦʜʰʠʭ ʥʘʫʢ ʽ ʛʘʣʫʟʝʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ. 

 

ʋɼʂ 60 

 
 

 

 

 

ISBN 978-617-7149-62-9 

É ʄʠʢʦʣʘʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ 

ʘʛʨʘʨʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, 2022 

É ʆ. ɯ. ʖʣʝʚʠʯ, ʉ. ɯ. ʃʫʛʦʚʠʡ,                                

ʆ. ɯ. ʂʘʨʘʪʻʻʚʘ ʪʘ ʽʥ., 2022 

 



3 

ɿʄɯʉʊ 

 

ɺʩʪʫʧééééééééééééééééééééééééééééé.. 4 

1. ɯʩʪʦʨʽʷ ʨʦʟʚʠʪʢʫ ʙʽʦʪʝʭʥʦʣʦʛʽʾéééééééééééééééééé 7 

2. ʇʨʝʜʤʝʪ, ʤʝʪʦʜʠ, ʟʘʚʜʘʥʥʷ ʪʘ ʥʘʧʨʷʤʠ ʙʽʦʪʝʭʥʦʣʦʛʽʾéééééééé. 41 

3. ɹʽʦʦʙᾷʻʢʪʠ ʙʽʦʪʝʭʥʦʣʦʛʽʾ ʪʘ ʰʣʷʭʠ ʧʽʜʚʠʱʝʥʥʷ  

ʭʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽééééééééééééééééééééééé. 

 

63 

4. ʉʪʘʜʽʾ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʪʘ ʡʦʛʦ ʩʢʣʘʜʦʚʽééééééééé. 96 

5. ʉʽʣʴʩʴʢʝ ʛʦʩʧʦʜʘʨʩʪʚʦ ʡ ʙʽʦʪʝʭʥʦʣʦʛʽʷéééééééééééééé. 123 

6. ɹʽʦʪʝʭʥʦʣʦʛʽʷ ʪʘ ʤʝʜʠʮʠʥʘééééééééééééééééééé. 153 

7. ɹʽʦʪʝʭʥʦʣʦʛʽʾ ʫ ʭʘʨʯʦʚʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽéééééééééééééé 180 

8. ɹʽʦʪʝʭʥʦʣʦʛʽʷ ʽ ʥʘʚʢʦʣʠʰʥʝ ʩʝʨʝʜʦʚʠʱʝééééééééééééé... 206 

9. ɹʽʦʪʝʭʥʦʣʦʛʽʷ ʪʘ ʦʪʨʠʤʘʥʥʷ ʝʥʝʨʛʽʾéééééééééééééééé 230 

10. ʅʘʥʦʙʽʦʪʝʭʥʦʣʦʛʽʷéééééééééééééééééééééé.. 255 

ʇʨʝʜʤʝʪʥʠʡ ʧʦʢʘʞʯʠʢéééééééééééééééééééééé. 279 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʦʾ ʪʘ ʨʝʢʦʤʝʥʜʦʚʘʥʦʾ ʣʽʪʝʨʘʪʫʨʠéééééééééé 282 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



4 

ɺʉʊʋʇ 

 

ʅʘ ʩʫʯʘʩʥʦʤʫ ʨʽʚʥʽ ʨʦʟʫʤʽʥʥʷ, ʙʽʦʪʝʭʥʦʣʦʛʽʷ ï ʮʝ ʥʘʫʢʘ, ʱʦ ʩʪʚʦʨʶʻ 

ʪʝʦʨʝʪʠʯʥʽ ʧʝʨʝʜʫʤʦʚʠ ʨʦʟʨʦʙʢʠ ʩʭʝʤ ʽ ʩʧʦʩʦʙʽʚ ʦʪʨʠʤʘʥʥʷ ʧʨʘʢʪʠʯʥʦ ʮʽʥʥʠʭ 

ʨʝʯʦʚʠʥ ʽ ʧʨʦʮʝʩʽʚ ʥʘ ʦʩʥʦʚʽ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʮʽʣʠʭ ʦʜʥʦʢʣʽʪʠʥʥʠʭ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʘʙʦ ʚʽʣʴʥʦ ʟʨʦʩʪʘʶʯʠʭ ʢʣʽʪʠʥ ʙʘʛʘʪʦʢʣʽʪʠʥʥʠʭ ʦʨʛʘʥʽʟʤʽʚ ï 

ʨʦʩʣʠʥ ʽ ʪʚʘʨʠʥ. 

ʅʘʫʢʘ ʻ ʽʥʪʝʛʨʘʣʴʥʦʶ ï ʚʦʥʘ ʩʧʠʨʘʻʪʴʩʷ ʥʘ ʪʝʦʨʽʶ ʽ ʧʨʘʢʪʠʢʫ 

ʤʽʢʨʦʙʽʦʣʦʛʽʾ, ʙʽʦʭʽʤʽʾ, ʤʦʣʝʢʫʣʷʨʥʦʾ ʙʽʦʣʦʛʽʾ ʽ ʛʝʥʝʪʠʢʠ, ʬʽʟʽʦʣʦʛʽʾ ʽ ʮʠʪʦʣʦʛʽʾ. 

ɺʦʥʘ ʚʠʢʦʨʠʩʪʦʚʫʻ ʪʘʢʦʞ ʧʨʦʛʨʝʩʠʚʥʽ ʭʽʤʽʯʥʽ ʪʝʭʥʦʣʦʛʽʾ. 

ɹʽʦʪʝʭʥʦʣʦʛʽʯʥʽ ʧʨʦʮʝʩʠ ʚʽʜʙʫʚʘʶʪʴʩʷ ʚ ʰʪʫʯʥʦ ʩʪʚʦʨʝʥʠʭ ʫʤʦʚʘʭ, ʮʽʣʠʡ 

ʨʽʢ ʽ ʧʦʚʩʶʜʥʦ. ʎʝ ʚʽʜʨʽʟʥʷʻ ʾʭ ʚʽʜ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʧʨʘʢʪʠʢʠ, ʜʝ 

ʢʣʽʤʘʪʠʯʥʽ, ʧʨʠʨʦʜʥʽ ʬʘʢʪʦʨʠ ʩʫʪʪʻʚʦ ʦʙʤʝʞʫʶʪʴ ʤʦʞʣʠʚʦʩʪʽ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʪʘ 

ʫʧʨʘʚʣʽʥʥʷ. 

ɼʦ ʥʝʜʘʚʥʴʦʛʦ ʯʘʩʫ ʙʽʦʪʝʭʥʦʣʦʛʽʷ ʚʢʣʶʯʘʣʘ ʪʽʣʴʢʠ ʧʨʦʤʠʩʣʦʚʫ 

ʤʽʢʨʦʙʽʦʣʦʛʽʶ, ʘʣʝ ʩʴʦʛʦʜʥʽ ʾʾ ʤʦʞʣʠʚʦʩʪʽ ʧʦʧʦʚʥʠʣʠʩʷ ʪʝʭʥʦʣʦʛʽʻʶ ʢʫʣʴʪʫʨʠ 

ʢʣʽʪʠʥ ʨʦʩʣʠʥ ʽ ʪʚʘʨʠʥ. 

ʅʦʚʠʤʠ ʥʘʧʨʷʤʢʘʤʠ ʙʽʦʪʝʭʥʦʣʦʛʽʾ ʻ ʛʝʥʥʘ ʽʥʞʝʥʝʨʽʷ, ʱʦ ʜʦʟʚʦʣʷʻ 

ʦʪʨʠʤʘʪʠ ʧʨʦʜʫʢʪʠ ʢʣʦʥʦʚʘʥʠʭ ʛʝʥʽʚ, ʽ ʽʥʞʝʥʝʨʥʘ ʝʥʟʠʤʦʣʦʛʽʷ ï ʨʝʘʣʽʟʫʻ 

ʤʦʞʣʠʚʦʩʪʽ ʧʨʘʢʪʠʯʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʬʝʨʤʝʥʪʽʚ. 

ɿʘ ʜʦʧʦʤʦʛʦʶ ʙʽʦʪʝʭʥʦʣʦʛʽʾ ʤʦʞʫʪʴ ʙʫʪʠ ʦʪʨʠʤʘʥʽ ʥʦʚʽ ʜʽʘʛʥʦʩʪʠʯʥʽ 

ʟʘʩʦʙʠ, ʚʘʢʮʠʥʠ ʪʘ ʣʽʢʘʨʩʴʢʽ ʧʨʝʧʘʨʘʪʠ. ɹʽʦʪʝʭʥʦʣʦʛʽʷ ʤʦʞʝ ʜʦʧʦʤʦʛʪʠ ʚ 

ʟʙʽʣʴʰʝʥʥʽ ʚʨʦʞʘʡʥʦʩʪʽ ʦʩʥʦʚʥʠʭ ʟʣʘʢʦʚʠʭ ʢʫʣʴʪʫʨ, ʱʦ ʦʩʦʙʣʠʚʦ ʘʢʪʫʘʣʴʥʦ ʫ 

ʟʚôʷʟʢʫ ʟ̔ ʨʦʩʪʦʤ ʯʠʩʝʣʴʥʦʩʪʽ ʥʘʩʝʣʝʥʥʷ ɿʝʤʣʽ. ʋ ʙʘʛʘʪʴʦʭ ʢʨʘʾʥʘʭ, ʜʝ ʚʝʣʠʢʽ 

ʦʙʩʷʛʠ ʙʽʦʤʘʩʠ ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʘʙʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʥʝ ʧʦʚʥʽʩʪʶ, 

ʙʽʦʪʝʭʥʦʣʦʛʽʷ ʤʦʛʣʘ ʙ ʟʘʧʨʦʧʦʥʫʚʘʪʠ ʩʧʦʩʦʙʠ ʾʭ ʧʝʨʝʪʚʦʨʝʥʥʷ ʚ ʮʽʥʥʽ ʧʨʦʜʫʢʪʠ, 

ʘ ʪʘʢʦʞ ʧʝʨʝʨʦʙʢʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʤʝʪʦʜʽʚ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ 

ʨʽʟʥʠʭ ʚʠʜʽʚ ʙʽʦʧʘʣʠʚʘ. ʂʨʽʤ ʪʦʛʦ, ʟʘ ʫʤʦʚʠ ʚʽʨʥʦʛʦ ʧʣʘʥʫʚʘʥʥ ̫ʪʘ ʫʧʨʘʚʣʽʥʥ,̫ 

ʙʽʦʪʝʭʥʦʣʦʛʽʷ ʤʦʞʝ ʟʥʘʡʪʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʫ ʨʝʛʽʦʥʘʭ ʷʢ ʽʥʩʪʨʫʤʝʥʪ 

ʽʥʜʫʩʪʨʽʘʣʽʟʘʮʽʾ ʩʽʣʴʩʴʢʦ ʾʤʽʩʮʝʚʦʩʪʽ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʥʝʚʝʣʠʢʠʭ ʚʠʨʦʙʥʠʮʪʚ, ʱʦ 
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ʟʘʙʝʟʧʝʯʠʪʴ ʙʽʣʴʰ ʘʢʪʠʚʥʝ ʦʩʚʦʻʥʥʷ ʧʦʨʦʞʥʽʭ ʪʝʨʠʪʦʨʽʡ ʽ ʙʫʜʝ ʚʠʨʽʰʫʚʘʪʠ 

ʧʨʦʙʣʝʤʫ ʟʘʡʥʷʪʦʩʪʽ ʥʘʩʝʣʝʥʥʷ. 

ʆʩʦʙʣʠʚʽʩʪʶ ʨʦʟʚʠʪʢʫ ʙʽʦʪʝʭʥʦʣʦʛʽʾ ʫ XXI ʩʪʦʣʽʪʪʽ ʻ ʥʝ ʪʽʣʴʢʠ ʾʾ ʧʨʦʛʨʝʩ 

ʷʢ ʧʨʠʢʣʘʜʥʦʾ ʥʘʫʢʠ, ʚʦʥʘ ʚʩʝ ʙʽʣʴʰ ʰʠʨʦʢʦ ʚʭʦʜʠʪʴ ʫ ʧʦʚʩʷʢʜʝʥʥʝ ʞʠʪʪʷ 

ʣʶʜʠʥʠ, ʽ ʱʦ ʱʝ ʙʽʣʴʰ ʽʩʪʦʪʥʦ ï ʟʘʙʝʟʧʝʯʫʶʯʠ ʚʠʥʷʪʢʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ 

ʝʬʝʢʪʠʚʥʦʛʦ ʨʦʟʚʠʪʢʫ ʧʨʘʢʪʠʯʥʦ ʚʩʽʭ ʛʘʣʫʟʝʡ ʝʢʦʥʦʤʽʢʠ, ʩʪʘʻ ʥʝʦʙʭʽʜʥʦʶ 

ʫʤʦʚʦʶ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʩʫʩʧʽʣʴʩʪʚʘ. 

ʐʠʨʦʢʝ ʧʨʦʥʠʢʥʝʥʥʷ ʙʽʦʪʝʭʥʦʣʦʛʽʡ ʚ ʝʢʦʥʦʤʽʢʫ ʩʚʽʪʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ 

ʟʥʘʡʰʣʦ ʩʚʦʻ ʚʽʜʦʙʨʘʞʝʥʥʷ ʽ ʚ ʪʦʤʫ, ʱʦ ʩʬʦʨʤʫʚʘʚʩʷ ʥʦʚʠʡ ʪʝʨʤʽʥ ʜʣʷ 

ʧʦʟʥʘʯʝʥʥʷ ʛʣʦʙʘʣʴʥʦʩʪʽ ʜʘʥʦʛʦ ʧʨʦʮʝʩʫ ï çʙʽʦʝʢʦʥʦʤʽʢʘè. ɿʘʚʜʘʥʥʷ ʧʝʨʝʭʦʜʫ 

ʚʽʜ ʪʨʘʜʠʮʽʡʥʦʾ ʝʢʦʥʦʤʽʢʠ ʜʦ ʝʢʦʥʦʤʽʢʠ ʥʦʚʦʛʦ ʪʠʧʫ ï ʙʽʦʝʢʦʥʦʤʽʢʠ, ʟʘʩʥʦʚʘʥʦʾ 

ʥʘ ʽʥʥʦʚʘʮʽʷʭ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻ ʤʦʞʣʠʚʦʩʪʽ ʙʽʦʪʝʭʥʦʣʦʛʽʾ ʫ ʨʽʟʥʠʭ ʛʘʣʫʟʷʭ 

ʚʠʨʦʙʥʠʮʪʚʘ, ʘ ʪʘʢʦʞ ʫ ʧʦʚʩʷʢʜʝʥʥʦʤʫ ʞʠʪʪʽ ʣʶʜʠʥʠ, ʚʞʝ ʦʛʦʣʦʰʝʥʦ 

ʩʪʨʘʪʝʛʽʯʥʦʶ ʤʝʪʦʶ ʚ ʙʘʛʘʪʴʦʭ ʢʨʘʾʥʘʭ ʩʚʽʪʫ. 

ɺʠʩʦʢʦʨʦʟʚʠʥʝʥʽ ʢʨʘʾʥʠ ʟ ʤʝʪʦʶ ʟʙʝʨʝʞʝʥʥʷ ʢʦʥʢʫʨʝʥʪʥʠʭ ʧʝʨʝʚʘʛ, 

ʦʩʦʙʣʠʚʦ ʫ ʛʘʣʫʟʽ ʚʽʜʥʦʚʣʶʚʘʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʩʧʨʠʷʶʪʴ ʩʪʘʣʦʤʫ ʨʦʟʚʠʪʢʫ 

ʝʢʦʥʦʤʽʢʠ ʥʘ ʦʩʥʦʚʽ ʙʽʦʝʢʦʥʦʤʽʢʠ. ʋʢʨʘʾʥʽ, ʷʢ ʢʨʘʾʥʽ, ʷʢʘ ʧʨʘʛʥʝ ʟ ʤʽʥʽʤʘʣʴʥʠʤʠ 

ʚʠʪʨʘʪʘʤʠ ʫʚʽʡʪʠ ʫ ʥʦʚʠʡ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʫʢʣʘʜ ʝʢʦʥʦʤʽʢʠ ʽ ʥʝ ʚʽʜʩʪʘʚʘʪʠ ʚʽʜ 

ʩʚʽʪʦʚʠʭ ʪʝʥʜʝʥʮʽʡ, ʩʣʽʜ ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʩʝʙʝ ʷʢ ʜʝʨʞʘʚʫ, ʷʢʘ ʬʦʨʤʫʻ ʽ ʨʦʟʚʠʚʘʻ 

ʙʽʦʪʝʭʥʦʣʦʛʽʾ ʪʘ ʙʽʦʝʢʦʥʦʤʽʢʫ.  

ɼʦʩʷʛʥʝʥʥʷ ʙʽʦʪʝʭʥʦʣʦʛʽʾ ʧʨʠʥʦʩʷʪʴ ʨʝʘʣʴʥʫ ʢʦʨʠʩʪʴ ʥʘʨʦʜʥʦʤʫ 

ʛʦʩʧʦʜʘʨʩʪʚʫ ʽ ʣʶʜʷʤ, ʢʦʣʠ ʥʘ ʾʭ ʦʩʥʦʚʽ ʚʽʜʢʨʠʚʘʶʪʴʩʷ ʧʨʦʤʠʩʣʦʚʽ 

ʚʠʨʦʙʥʠʮʪʚʘ, ʱʦ ʩʪʚʦʨʶʶʪʴ ʫ ʟʥʘʯʥʠʭ ʢʽʣʴʢʦʩʪʷʭ ʧʨʘʢʪʠʯʥʦ ʮʽʥʥʽ ʧʨʦʜʫʢʪʠ, 

ʱʦ ʽ ʻ ʦʩʥʦʚʥʠʤ ʟʘʚʜʘʥʥʷʤ ʙʽʦʪʝʭʥʦʣʦʛʽʚ. 

ʇʨʠ ʧʽʜʛʦʪʦʚʮʽ ʮʴʦʛʦ ʧʦʩʽʙʥʠʢʘ ʘʚʪʦʨʠ ʩʪʘʚʠʣʠ ʧʝʨʝʜ ʩʦʙʦʶ ʤʝʪʫ 

ʨʦʟʢʨʠʪʠ ʦʩʥʦʚʥʽ ʫʷʚʣʝʥʥʷ ʧʨʦ ʙʽʦʪʝʭʥʦʣʦʛʽʶ, ʾʾ ʨʦʟʜʽʣʠ, ʝʪʘʧʠ ʨʦʟʚʠʪʢʫ ʽ 

ʥʘʧʨʷʤʢʠ ʟʘʩʪʦʩʫʚʘʥʥʷ, ʘ ʪʘʢʦʞ ʦʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠ ʜʦʩʷʛʥʝʥʥʷ ʙʽʦʪʝʭʥʦʣʦʛʽʾ ʷʢ 

ʥʘʫʢʠ ʽ ʷʢ ʛʘʣʫʟʽ ʧʨʦʤʠʩʣʦʚʦʩʪʽ. 

ʋ ʨʝʟʫʣʴʪʘʪʽ ʚʠʚʯʝʥʥʷ ʜʠʩʮʠʧʣʽʥʠ çɺʩʪʫʧ ʜʦ ʬʘʭʫ. ɹʽʦʪʝʭʥʦʣʦʛʽʾ ʪʘ 

ʙʽʦʽʥʞʝʥʝʨʽʷè ʟʜʦʙʫʚʘʯ ʚʠʱʦʾ ʦʩʚʽʪʠ ʧʦʚʠʥʝʥ: 



6 

ʟʥʘʪʠ: 

Å ʧʨʝʜʤʝʪ, ʮʽʣʽ ʽ ʟʘʚʜʘʥʥʷ ʙʽʦʪʝʭʥʦʣʦʛʽʾ; 

Å ʦʩʥʦʚʥʽ ʚʽʜʢʨʠʪʪʷ ʚ ʦʙʣʘʩʪʽ ʮʠʪʦʣʦʛʽʾ, ʛʝʥʝʪʠʢʠ, ʙʽʦʭʽʤʽʾ, ʤʦʣʝʢʫʣʷʨʥʦʾ 

ʙʽʦʣʦʛʽʾ, ʷʢʽ ʩʧʨʠʷʪʠʤʫʪʴ ʨʦʟʚʠʪʢʫ ʙʽʦʪʝʭʥʦʣʦʛʽʾ; 

Å ʦʙôʻʢʪʠ ʙʽʦʪʝʭʥʦʣʦʛʽʾ; 

Å ʦʙʣʘʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʛʝʥʝʪʠʯʥʦ ʤʦʜʠʬʽʢʦʚʘʥʠʭ ʨʦʩʣʠʥ, ʪʚʘʨʠʥ ʽ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ; 

Å ʜʦʩʷʛʥʝʥʥʷ ʙʽʦʪʝʭʥʦʣʦʛʽʾ ʫ ʩʬʝʨʽ ʤʝʜʠʮʠʥʠ, ʭʘʨʯʦʚʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, 

ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʽ ʝʢʦʣʦʛʽʾ; 

Å ʦʩʥʦʚʠ ʪʝʭʥʽʢʠ ʙʝʟʧʝʢʠ ʽ ʦʨʛʘʥʽʟʘʮʽʶ ʨʦʙʦʪʠ ʚ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʣʘʙʦʨʘʪʦʨʽʷʭ; 

Å ʝʪʠʯʥʽ ʧʨʦʙʣʝʤʠ ʙʽʦʪʝʭʥʦʣʦʛʽʾ; 

ʚʤʽʪʠ: 

Å ʦʨʽʻʥʪʫʚʘʪʠʩʷ ʚ ʜʦʩʷʛʥʝʥʥʷʭ ʙʽʦʪʝʭʥʦʣʦʛʽʾ, ʚʢʣʶʯʘʶʯʠ ʾʭ ʧʨʘʢʪʠʯʥʝ 

ʟʥʘʯʝʥʥʷ ʽ ʧʨʘʚʦʚʫ ʟʘʙʝʟʧʝʯʝʥʽʩʪʴ; 

Å ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʪʝʦʨʝʪʠʯʥʽ ʟʥʘʥʥʷ ʟ ʙʽʦʪʝʭʥʦʣʦʛʽʾ; 

Å ʦʮʽʥʶʚʘʪʠ ʧʝʨʝʚʘʛʠ ʽ ʧʦʪʝʥʮʽʡʥʽ ʥʝʙʝʟʧʝʢʠ ʥʦʚʠʭ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʨʦʟʨʦʙʦʢ; 

ʚʦʣʦʜʽʪʠ ʥʘʚʠʯʢʘʤʠ: 

Å ʨʦʙʦʪʠ ʟ ʥʘʚʯʘʣʴʥʦʶ ʪʘ ʥʘʫʢʦʚʦʶ ʣʽʪʝʨʘʪʫʨʦʶ ʚ ʛʘʣʫʟʽ ʙʽʦʪʝʭʥʦʣʦʛʽʾ; 

Å ʧʦʰʫʢʫ ʽʥʬʦʨʤʘʮʽʾ ʟ ʧʨʦʙʣʝʤ ʙʽʦʪʝʭʥʦʣʦʛʽʾ; 

Å ʘʥʘʣʽʟʫ ʦʜʝʨʞʫʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʾʾ ʚ ʧʨʘʢʪʠʯʥʽʡ 

ʜʽʷʣʴʥʦʩʪʽ. 
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1. ɯʉʊʆʈɯʗ ʈʆɿɺʀʊʂʋ ɹɯʆʊɽʍʅʆʃʆɻɯɰ 

 

ɹʽʦʪʝʭʥʦʣʦʛʽʷ ʷʢ ʥʘʫʢʘ ʚʠʥʠʢʣʘ ʥʘ ʩʪʠʢʫ ʙʽʦʣʦʛʽʯʥʠʭ, ʭʽʤʽʯʥʠʭ ʽ ʪʝʭʥʽʯʥʠʭ 

ʥʘʫʢ. ʅʘʫʢʦʶ ʚʦʥʘ ʩʪʘʣʘ ʟʘʚʜʷʢʠ ʜʦʩʣʽʜʞʝʥʥʷʤ ʽ ʨʦʙʦʪʘʤ ʬʨʘʥʮʫʟʴʢʦʛʦ ʚʯʝʥʦʛʦ, 

ʦʩʥʦʚʦʧʦʣʦʞʥʠʢʘ ʩʫʯʘʩʥʦʾ ʤʽʢʨʦʙʽʦʣʦʛʽʾ ʪʘ ʽʤʫʥʦʣʦʛʽʾ ʃʫʾ ʇʘʩʪʝʨʘ (1822-1895). 

ʋ 1984 ʨʦʮʽ ʥʘ ɯɯɯ ʟôʾʟʜʽ ɭʚʨʦʧʝʡʩʴʢʦʾ ʘʩʦʮʽʘʮʽʾ ʙʽʦʪʝʭʥʦʣʦʛʽʚ ʫ ʄʶʥʭʝʥʽ 

ʛʦʣʣʘʥʜʩʴʢʠʤ ʫʯʝʥʠʤ ɽ. ʍʘʫʚʽʥʢʦʤ ʙʫʣʦ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʨʦʟʧʦʜʽʣʠʪʠ ʽʩʪʦʨʽʶ 

ʨʦʟʚʠʪʢʫ ʙʽʦʪʝʭʥʦʣʦʛʽʾ ʥʘ ʧôʷʪʴ ʧʝʨʽʦʜʽʚ. 

1. ɼʦʧʘʩʪʝʨʽʚʩʴʢʘ ʝʨʘ (ʜʦ 1865) 

ʎʝʡ ʧʝʨʽʦʜ ï ʥʘʡʙʽʣʴʰ ʪʨʠʚʘʣʠʡ, ʦʭʦʧʣʶʻ ʙʣʠʟʴʢʦ 8000 ʨʦʢʽʚ, ʟ ʷʢʠʭ 

ʙʽʣʴʰ ʥʽʞ 6000 ʨʦʢʽʚ ï ʜʦ ʥʘʰʦʾ ʝʨʠ ʽ ʙʽʣʷ 2000 ʨʦʢʽʚ ï ʥʘʰʘ ʝʨʘ. ʉʪʘʨʦʜʘʚʥʽ 

ʥʘʨʦʜʠ ʪʦʛʦ ʯʘʩʫ ʽʥʪʫʾʪʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʟʘʩʦʙʠ ʽ ʩʧʦʩʦʙʠ ʚʠʛʦʪʦʚʣʝʥʥʷ 

ʭʣʽʙʘ, ʧʠʚʘ ʪʘ ʽʥʰʠʭ ʧʨʦʜʫʢʪʽʚ, ʱʦ ʧʦʚôʷʟʘʥʽ ʟ ʧʨʦʮʝʩʘʤʠ ʙʨʦʜʽʥʥʷ, ʷʢʽ ʚ ʥʘʰ ʯʘʩ 

ʤʠ ʚʽʜʥʦʩʠʤʦ ʜʦ ʨʦʟʨʷʜʫ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʭ. 

ɼʦʩʚʽʜ ʦʪʨʠʤʘʥʥʷ ʬʝʨʤʝʥʪʦʚʘʥʠʭ ʧʨʦʜʫʢʪʽʚ ʧʝʨʝʜʘʚʘʚʩʷ ʣʶʜʠʥʦʶ ʟ 

ʧʦʢʦʣʽʥʥʷ ʚ ʧʦʢʦʣʽʥʥʷ ʧʨʦʪʷʛʦʤ ʪʠʩʷʯʦʣʽʪʴ, ʭʦʯʘ ʧʨʦ ʧʨʠʯʠʥʠ ʙʨʦʜʽʥʥʷ ʽ ʧʨʦ ʪʝ, 

ʷʢ ʚʦʥʦ ʟʜʽʡʩʥʶʻʪʴʩʷ ʱʝ ʥʽʯʦʛʦ ʥʝ ʙʫʣʦ ʚʽʜʦʤʦ. ʐʫʤʝʨʠ ï ʧʝʨʰʽ ʤʝʰʢʘʥʮʽ 

ʄʝʩʦʧʦʪʘʤʽʾ (ʥʘ ʪʝʨʠʪʦʨʽʾ ʩʫʯʘʩʥʦʛʦ ɯʨʘʢʫ), ʩʪʚʦʨʠʣʠ ʨʦʟʚʠʥʝʥʫ ʚ ʪʽ ʯʘʩʠ 

ʮʠʚʽʣʽʟʘʮʽʶ. ɺʦʥʠ ʚʠʧʽʢʘʣʠ ʭʣʽʙ ʟ ʢʠʩʣʦʛʦ ʪʽʩʪʘ, ʚʦʣʦʜʽʣʠ ʤʠʩʪʝʮʪʚʦʤ ʛʦʪʫʚʘʪʠ 

ʧʠʚʦ. ʄʘʡʞʝ ʯʦʪʠʨʠ ʪʠʩʷʯʽ ʨʦʢʽʚ ʪʦʤʫ ʰʫʤʝʨʠ ʇʽʚʜʝʥʥʦʾ ʄʝʩʦʧʦʪʘʤʽʾ 

ʧʨʠʩʚʷʪʠʣʠ ʛʽʤʥ ʅʽʥʢʘʩʽ, ʙʦʛʠʥʽ ʧʠʚʘ. ʇʨʠʙʣʠʟʥʦ ʚ ʪʦʡ ʞʝ ʯʘʩ (ʙʣʠʟʴʢʦ 1800 ʨ. 

ʜʦ ʥ.ʝ.), ʘ ʤʦʞʝ ʙʫʪʠ, ʥʘʚʽʪʴ ʟʘ 300 ʨʦʢʽʚ ʜʦ ʮʴʦʛʦ, ʻʛʠʧʪʷʥʠ ʟʦʙʨʘʞʫʚʘʣʠ ʧʨʦʮʝʩ 

ʧʠʚʦʚʘʨʽʥʥʷ ʥʘ ʩʪʽʥʘʭ ʛʨʦʙʥʠʮʴ (ʨʠʩ. 1).  

ʋ ʮʴʦʤʫ ʾʭ ʥʘʩʣʽʜʫʚʘʣʠ ʘʩʩʠʨʽʡʮʽ ʽ ʚʘʚʽʣʦʥʷʥʠ, ʷʢʽ ʪʘʢʦʞ ʤʝʰʢʘʣʠ ʚ 

ʄʝʩʦʧʦʪʘʤʽʾ, ʽ ʩʪʘʨʦʜʘʚʥʽ ʽʥʜʫʩʠ. ʋʧʨʦʜʦʚʞ ʢʽʣʴʢʦʭ ʪʠʩʷʯʦʣʽʪʴ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʦʮʝʪ; ʧʝʨʰʘ ʜʠʩʪʠʣʷʮʽʷ ʚʠʥʘ ʟʜʽʡʩʥʝʥʘ ʚ XII ʩʪ., ʛʦʨʽʣʢʫ ʽʟ 

ʭʣʽʙʥʠʭ ʟʣʘʢʽʚ ʦʜʝʨʞʫʚʘʣʠ ʚ XVI ʩʪ., ʰʘʤʧʘʥʩʴʢʝ ʚʽʜʦʤʝ ʟ XVII ʩʪ. ʋ XIV ʩʪ. 

(ʦʨʽʻʥʪʦʚʥʦ 1235-1315 ʨʨ.) ʽʩʧʘʥʮʝʚʽ ʈʘʡʤʫʥʜʫ ʃʫʣʣʽʶ ʚʧʝʨʰʝ ʚʜʘʣʦʩʷ 

ʦʜʝʨʞʘʪʠ ʤʘʡʞʝ ʘʙʩʦʣʶʪʥʠʡ ʝʪʘʥʦʣ ʧʝʨʝʛʦʥʢʦʶ ʚʠʥʘ ʟ ʥʝʛʘʰʝʥʠʤ ʚʘʧʥʦʤ.  



8 

 

ʈʠʩ. 1. ʇʨʦʮʝʩ ʧʠʚʦʚʘʨʽʥʥʷ, ʟʦʙʨʘʞʝʥʠʡ ʥʘ ʩʪʽʥʢʘʭ ʻʛʠʧʝʪʩʴʢʠʭ ʛʨʦʙʥʠʮʴ 

 

ɼʦ ʪʦʛʦ ʞ ʩʘʤʦʛʦ ʧʝʨʽʦʜʫ ʥʘʣʝʞʠʪʴ ʦʜʝʨʞʘʥʥʷ ʢʚʘʰʝʥʦʾ ʢʘʧʫʩʪʠ, ʤʝʜʦʚʠʭ 

ʘʣʢʦʛʦʣʴʥʠʭ ʥʘʧʦʾʚ, ʩʠʣʦʩʫʚʘʥʥʷ ʢʦʨʤʽʚ. ɼʫʞʝ ʜʘʚʥʽʤ ʚʚʘʞʘʻʪʴʩʷ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʧʨʦʮʝʩʫ ʬʝʨʤʝʥʪʘʮʽʾ ʜʣʷ ʧʨʦʜʦʚʞʝʥʥʷ ʪʝʨʤʽʥʫ ʧʨʠʜʘʪʥʦʩʪʽ ʤʦʣʦʢʘ, ʪʦʙʪʦ 

ʦʪʨʠʤʘʥʥʷ ʢʠʩʣʦʤʦʣʦʯʥʠʭ ʧʨʦʜʫʢʪʽʚ. ʌʘʭʽʚʮʽ ʚʚʘʞʘʶʪʴ, ʱʦ ʮʝ ʩʪʘʣʦʩʷ ʟʘ ʯʘʩʽʚ 

ʧʦʯʘʪʢʫ ʦʜʦʤʘʰʥʝʥʥʷ ʪʚʘʨʠʥ, ʧʨʠʙʣʠʟʥʦ 10-15 ʪʠʩ. ʨʦʢʽʚ ʪʦʤʫ. ɸʙʦʨʠʛʝʥʠ 

ʄʝʢʩʠʢʠ ʟʜʘʚʥʘ ʟʘʚʝʨʪʘʣʠ ʤôʷʩʦ ʧʝʨʝʜ ʚʘʨʽʥʥʷʤ ʘʙʦ ʩʤʘʞʝʥʥʷʤ ʚ ʣʠʩʪʷ ʜʠʥʥʦʛʦ 

ʜʝʨʝʚʘ. ʇʽʜ ʚʧʣʠʚʦʤ ʧʨʦʪʝʦʣʽʪʠʯʥʦʛʦ ʬʝʨʤʝʥʪʫ ʧʘʧʘʾʥʫ ʤôʷʩʦ ʩʪʘʚʘʣʦ ʙʽʣʴʰ 

ʤôʷʢʠʤ. 

ʉʪʠʭʽʡʥʘ ʙʽʦʪʝʭʥʦʣʦʛʽʷ, ʷʢʘ ʟʘʨʦʜʠʣʘʩʷ ʪʠʩʷʯʦʣʽʪʪʷ ʪʦʤʫ, ʧʦ-ʧʝʨʰʝ, 

ʧʨʦʜʦʚʞʫʚʘʣʘ ʚʜʦʩʢʦʥʘʣʶʚʘʪʠʩʷ, ʘ, ʧʦ-ʜʨʫʛʝ, ʚʦʥʘ ʜʘʣʘ ʧʦʯʘʪʦʢ ʥʦʚʠʤ ʥʘʫʢʘʤ ʽ 

ʪʝʭʥʦʣʦʛʽʷʤ.  

ɸʥʛʣʽʡʩʴʢʠʡ ʥʘʪʫʨʘʣʽʩʪ ʈʦʙʝʨʪ ɻʫʢ (1635-1703) ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʫʜʦʩʢʦʥʘʣʝʥʦʛʦ ʥʠʤ ʤʽʢʨʦʩʢʦʧʘ ʩʧʦʩʪʝʨʽʛʘʚ ʩʪʨʫʢʪʫʨʫ ʨʦʩʣʠʥ ʽ ʚʚʽʚ ʫ ʥʘʫʢʦʚʫ 

ʪʝʨʤʽʥʦʣʦʛʽʶ ʧʦʥʷʪʪʷ çʢʣʽʪʠʥʘè (ʨʠʩ. 2). ʎʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚʽʥ ʦʧʠʩʘʚ ʫ ʩʚʦʾʡ 

ʥʘʫʢʦʚʽʡ ʨʦʙʦʪʽ çʄʽʢʨʦʛʨʘʬʽʾè ʫ 1665 ʨʦʮʽ. 

 

ʈʠʩ. 2. ɸʥʛʣʽʡʩʴʢʠʡ ʥʘʪʫʨʘʣʽʩʪ ʈʦʙʝʨʪ ɻʫʢ  
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ʇʦʪʽʤ ɸʥʪʦʥʽ ʚʘʥ ʃʝʚʝʥʛʫʢ (1632-1723) ï ʥʽʜʝʨʣʘʥʜʩʴʢʠʡ ʥʘʪʫʨʘʣʽʩʪ, 

ʚʠʛʦʪʦʚʠʚʰʠ ʣʽʥʟʠ ʟ 150-300-ʢʨʘʪʥʠʤ ʟʙʽʣʴʰʝʥʥʷʤ, ʚʧʝʨʰʝ ʩʧʦʩʪʝʨʽʛʘʚ ʽ 

ʟʘʤʘʣʶʚʘʚ ʨʷʜ ʥʘʡʧʨʦʩʪʽʰʠʭ ʦʨʛʘʥʽʟʤʽʚ, ʩʧʝʨʤʘʪʦʟʦʾʜʠ, ʙʘʢʪʝʨʽʾ, ʝʨʠʪʨʦʮʠʪʠ ʪʘ 

ʾʭ ʨʫʭ ʫ ʢʘʧʽʣʷʨʘʭ (ʨʠʩ. 3, 4).  

          

ʈʠʩ. 3. ʅʽʜʝʨʣʘʥʜʩʴʢʠʡ ʥʘʪʫʨʘʣʽʩʪ      

ɸʥʪʦʥʽ ʚʘʥ ʃʝʚʝʥʛʫʢ 

ʈʠʩ. 4. ʄʽʢʨʦʩʢʦʧ ɸʥʪʦʥʽ ʚʘʥ 

ʃʝʚʝʥʛʫʢʘ 

 

ɺʽʥ ʙʫʚ ʧʝʨʰʠʤ, ʢʦʤʫ ʚʠʧʘʣʘ ʚʝʣʠʢʘ ʯʝʩʪʴ ʚʽʜʢʨʠʪʠ ʟʘʚʽʩʫ ʚ ʥʝʚʽʜʦʤʠʡ 

ʜʦʩʽ ʩʚʽʪ ʞʠʚʠʭ ʽʩʪʦʪ ï ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʷʢʽ ʚʽʜʽʛʨʘʶʪʴ ʚʝʣʠʯʝʟʥʫ ʨʦʣʴ ʫ 

ʧʨʠʨʦʜʽ ʽ ʚ ʞʠʪʪʽ ʣʶʜʠʥʠ, ʽ, ʧʦ ʩʫʪʽ, ʩʪʘʚ ʦʜʥʠʤ ʽʟ ʦʩʥʦʚʦʧʦʣʦʞʥʠʢʽʚ ʥʘʫʢʦʚʦʾ 

ʤʽʢʨʦʩʢʦʧʽʾ. ɯ ʭʦʯʘ ʜʝʷʢʽ ʜʦʩʣʽʜʥʠʢʠ ʽ ʨʘʥʽʰʝ ʚʠʩʣʦʚʣʶʚʘʣʠ ʥʝʷʩʥʽ ʟʜʦʛʘʜʠ ʧʨʦ 

ʽʩʥʫʚʘʥʥʷ ʷʢʠʭʦʩʴ ʜʨʽʙʥʠʭ, ʥʝ ʚʠʜʠʤʠʭ ʥʝʦʟʙʨʦʻʥʠʤ ʦʢʦʤ ʽʩʪʦʪ, ʚʠʥʥʠʭ ʫ 

ʧʦʰʠʨʝʥʥʽ ʽ ʚʠʥʠʢʥʝʥʥʽ ʟʘʨʘʟʥʠʭ ʭʚʦʨʦʙ, ʘʣʝ ʚʩʽ ʮʽ ʧʨʠʧʫʱʝʥʥʷ ʪʘʢ ʽ 

ʟʘʣʠʰʘʣʠʩʷ ʣʠʰʝ ʧʨʠʧʫʱʝʥʥʷʤʠ. ɸʜʞʝ ʥʽʭʪʦ ʥʽʢʦʣʠ ʥʝ ʙʘʯʠʚ ʪʘʢʠʭ ʜʨʽʙʥʠʭ 

ʞʠʚʠʭ ʽʩʪʦʪ. ʋ 1673 ʨʦʮʽ ɸʥʪʦʥʽ ʚʘʥ ʃʝʚʝʥʛʫʢ ʧʝʨʰʠʤ ʽʟ ʣʶʜʝʡ ʧʦʙʘʯʠʚ 

ʤʽʢʨʦʙʽʚ. ɼʦʚʛʽ ʛʦʜʠʥʠ ʚʽʥ ʨʦʟʛʣʷʜʘʚ ʧʽʜ ʤʽʢʨʦʩʢʦʧʦʤ ʚʩʝ, ʱʦ ʪʨʘʧʣʷʣʦʩʷ ʥʘ 

ʦʯʽ: ʰʤʘʪʦʯʦʢ ʤôʷʩʘ, ʢʨʘʧʣʶ ʜʦʱʦʚʦʾ ʚʦʜʠ, ʭʚʦʩʪʠʢ ʧʫʛʦʣʦʚʢʘ, ʦʯʽ ʤʫʭʠ ʪʘ 

ʽʥʰʝ. ʗʢʝ ʞ ʙʫʣʦ ʡʦʛʦ ʟʜʠʚʫʚʘʥʥʷ, ʢʦʣʠ ʚ ʢʨʘʧʣʠʥʽ ʚʦʜʠ ʽ ʙʘʛʘʪʴʦʭ ʽʥʰʠʭ 

ʨʽʜʠʥʘʭ ʚʽʥ ʧʦʙʘʯʠʚ ʙʝʟʣʽʯ ʞʠʚʠʭ ʽʩʪʦʪ. ɺʦʥʠ ʤʘʣʠ ʚʠʛʣʷʜ ʽ ʧʘʣʠʯʦʢ, ʽ ʩʧʽʨʘʣʝʡ, 

ʽ ʢʫʣʴʦʢ. ɯʥʦʜʽ ʮʽ ʽʩʪʦʪʠ ʤʘʣʠ ʭʠʤʝʨʥʽ ʚʽʜʨʦʩʪʢʠ ʘʙʦ ʚʽʾ. ɹʘʛʘʪʦ ʟ ʥʠʭ ʰʚʠʜʢʦ 

ʨʫʭʘʣʠʩʷ (ʨʠʩ. 5). 
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ʈʠʩ. 5. ʄʘʣʶʥʢʠ ɸʥʪʦʥʽ ʚʘʥ ʃʝʚʝʥʛʫʢʘ 

 

ɯ ʚʩʝ ʞ ʥʘʡʛʦʣʦʚʥʽʰʠʤ ʝʪʘʧʦʤ ʫ ʨʦʟʚʠʪʢʫ ʙʽʦʪʝʭʥʦʣʦʛʽʾ ʻ ʝʪʘʧ ʚʽʜʢʨʠʪʪʷ 

ʬʨʘʥʮʫʟʴʢʠʤ ʜʦʩʣʽʜʥʠʢʦʤ ʃʫʾ ʇʘʩʪʝʨʦʤ ʤʽʢʨʦʙʥʦʾ ʧʨʠʨʦʜʠ ʙʨʦʜʽʥʥʷ, 

ʤʦʞʣʠʚʽʩʪʴ ʞʠʪʪʷ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʫ ʙʝʟʢʠʩʥʝʚʠʭ ʫʤʦʚʘʭ ʽ ʪ. ʽʥ.  

2. ʇʽʩʣʷʧʘʩʪʝʨʽʚʩʴʢʠʡ ʧʝʨʽʦʜ (1866-1940 ʨʨ.) 

ʇʽʩʣʷʧʘʩʪʝʨʽʚʩʴʢʠʡ ʧʝʨʽʦʜ ʫ ʨʦʟʚʠʪʢʫ ʙʽʦʪʝʭʥʦʣʦʛʽʾ ʦʭʦʧʣʶʻ ʜʨʫʛʫ 

ʧʦʣʦʚʠʥʫ XIX ʩʪ. ʽ ʧʝʨʰʫ ʪʨʝʪʠʥʫ XX ʩʪ. ɺʽʥ ʧʦʚôʷʟʘʥʠʡ ʽʟ ʚʠʜʘʪʥʠʤʠ 

ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʚʝʣʠʢʦʛʦ ʬʨʘʥʮʫʟʴʢʦʛʦ ʚʯʝʥʦʛʦ ʃʫʾ ʇʘʩʪʝʨʘ (1822-1895) ï 

ʟʘʩʥʦʚʥʠʢʘ ʥʘʫʢʦʚʦʾ ʤʽʢʨʦʙʽʦʣʦʛʽʾ ʡ ʨʷʜʫ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʠʭ ʜʠʩʮʠʧʣʽʥ 

(ʧʨʦʤʠʩʣʦʚʦʾ, ʤʝʜʠʯʥʦʾ, ʭʽʤʽʯʥʦʾ, ʩʘʥʽʪʘʨʥʦʾ ʤʽʢʨʦʙʽʦʣʦʛʽʾ) (ʨʠʩ. 6).  

 

ʈʠʩ. 6. ʌʨʘʥʮʫʟʴʢʠʡ ʭʽʤʽʢ ʃʫʾ ʇʘʩʪʝʨ 

 

ʇʘʩʪʝʨ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʩʧʨʦʩʪʫʚʘʚ ʪʚʝʨʜʞʝʥʥʷ ʧʨʦ ʩʘʤʦʟʘʨʦʜʞʝʥʥʷ 

ʞʠʚʠʭ ʦʨʛʘʥʽʟʤʽʚ, ʱʦ ʽʩʥʫʚʘʣʦ ʪʦʜʽ, ʩʪʚʦʨʠʚ ʥʘʫʢʦʚʽ ʦʩʥʦʚʠ 
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ʚʘʢʮʠʥʦʧʨʦʬʽʣʘʢʪʠʢʠ ʡ ʚʘʢʮʠʥʦʪʝʨʘʧʽʾ, ʟʘʧʨʦʧʦʥʫʚʘʚ ʤʝʪʦʜ ʩʪʝʨʠʣʽʟʘʮʽʾ, 

ʥʘʟʚʘʥʠʡ ʟʘ ʡʦʛʦ ʽʤʝʥʝʤ çʧʘʩʪʝʨʠʟʘʮʽʻʶè ʽ ʪ. ʽʥ.  

ʗʚʠʱʝ ʙʨʦʜʽʥʥʷ ʟʘʮʽʢʘʚʠʣʦ ʇʘʩʪʝʨʘ ʥʝʚʠʧʘʜʢʦʚʦ. ɺʽʥ ʥʽʢʦʣʠ ʥʝ ʙʫʚ 

ʢʘʙʽʥʝʪʥʠʤ ʫʯʝʥʠʤ, ʱʦ ʚʽʜʛʦʨʦʜʞʫʻʪʴʩʷ ʚʽʜ ʚʠʤʦʛ ʞʠʪʪʷ. ʃ. ʇʘʩʪʝʨ ʜʦʙʨʝ 

ʨʦʟʫʤʽʚ, ʷʢʫ ʚʝʣʠʯʝʟʥʫ ʨʦʣʴ ʚ ʝʢʦʥʦʤʽʯʥʦʤʫ ʞʠʪʪʽ ʌʨʘʥʮʽʾ ʚʽʜʽʛʨʘʚʘʣʦ 

ʚʠʥʦʨʦʙʩʪʚʦ, ʷʢʝ ʮʽʣʢʦʤ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʷʚʠʱʘʭ ʙʨʦʜʽʥʥʷ ʚʠʥʦʛʨʘʜʥʦʛʦ ʩʦʢʫ. ʋ 

1857 ʨʦʮʽ ʇʘʩʪʝʨ ʟʨʦʙʠʚ ʯʫʜʦʚʝ ʚʽʜʢʨʠʪʪʷ. ɺʽʥ ʜʦʚʽʚ, ʱʦ ʙʨʦʜʽʥʥʷ ï ʥʝ ʭʽʤʽʯʥʠʡ 

ʧʨʦʮʝʩ, ʷʢ ʪʦʜʽ ʚʚʘʞʘʣʠ, ʘ ʙʽʦʣʦʛʽʯʥʝ ʷʚʠʱʝ. ɺʽʥ ʜʦʚʽʚ, ʱʦ ʙʨʦʜʽʥʥʷ ʻ ʧʨʦʮʝʩ, 

ʪʽʩʥʦ ʧʦʚ'ʷʟʘʥʠʡ ʟ ʞʠʪʪʻʜʽʷʣʴʥʽʩʪʶ ʜʨʽʞʜʞʦʚʠʭ ʛʨʠʙʢʽʚ, ʷʢʽ ʞʠʚʣʷʪʴʩʷ ʽ 

ʨʦʟʤʥʦʞʫʶʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʨʽʜʠʥʠ, ʱʦ ʙʨʦʜʠʪʴ. ʇʽʩʣʷ ʮʴʦʛʦ ʇʘʩʪʝʨ ʧʦʢʘʟʘʚ, ʱʦ 

ʡ ʜʣʷ ʤʦʣʦʯʥʦʛʦ ʙʨʦʜʽʥʥʷ ʪʘʢʦʞ ʥʝʦʙʭʽʜʥʘ ʧʨʠʩʫʪʥʽʩʪʴ ʦʩʦʙʣʠʚʦʛʦ 

çʦʨʛʘʥʽʟʦʚʘʥʦʛʦ ʬʝʨʤʝʥʪʫè (ʷʢ ʫ ʪʦʡ ʯʘʩ ʥʘʟʠʚʘʣʠ ʞʠʚʽ ʢʣʽʪʠʥʠ ʤʽʢʨʦʙʽʚ), ʷʢʠʡ 

ʨʦʟʤʥʦʞʫʻʪʴʩʷ ʚ ʨʽʜʠʥʽ, ʱʦ ʙʨʦʜʠʪʴ, ʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʦʛʦ ʤʦʞʥʘ ʚʠʢʣʠʢʘʪʠ 

ʬʝʨʤʝʥʪʘʮʽʶ ʚ ʥʦʚʠʭ ʧʦʨʮʽʷʭ ʨʽʜʠʥʠ. 

ʋ ʮʝʡ ʞʝ ʯʘʩ ʃʫʾ ʇʘʩʪʝʨ ʟʨʦʙʠʚ ʱʝ ʦʜʥʝ ʚʘʞʣʠʚʝ ʚʽʜʢʨʠʪʪʷ. ɺʽʥ ʚʩʪʘʥʦʚʠʚ, 

ʱʦ ʻ ʦʨʛʘʥʽʟʤʠ, ʷʢʽ ʤʦʞʫʪʴ ʞʠʪʠ ʙʝʟ ʢʠʩʥʶ. ɼʣʷ ʜʝʷʢʠʭ ʽʟ ʥʠʭ ʢʠʩʝʥʴ ʥʝ ʪʽʣʴʢʠ 

ʥʝ ʧʦʪʨʽʙʝʥ, ʘ ʡ ʦʪʨʫʡʥʠʡ. ʊʘʢʽ ʦʨʛʘʥʽʟʤʠ ʥʘʟʠʚʘʶʪʴʩʷ ʩʫʚʦʨʠʤʠ ʘʥʘʝʨʦʙʘʤʠ. 

ɰʭʥʽ ʧʨʝʜʩʪʘʚʥʠʢʠ ï ʤʽʢʨʦʙʠ, ʱʦ ʚʠʢʣʠʢʘʶʪʴ ʤʘʩʣʷʥʦʢʠʩʣʝ ʙʨʦʜʽʥʥʷ. 

ʈʦʟʤʥʦʞʝʥʥʷ ʪʘʢʠʭ ʤʽʢʨʦʙʽʚ ʩʧʨʠʯʠʥʷʻ ʧʨʦʛʽʨʢʣʽʩʪʴ ʚʠʥʘ ʪʘ ʧʠʚʘ. ɹʨʦʜʽʥʥʷ, 

ʪʘʢʠʤ ʯʠʥʦʤ, ʚʠʷʚʠʣʦʩʷ ʘʥʘʝʨʦʙʥʠʤ ʧʨʦʮʝʩʦʤ, çʞʠʪʪʷʤ ʙʝʟ ʢʠʩʥʶè, ʪʦʤʫ ʱʦ 

ʢʠʩʝʥʴ ʥʘ ʥʴʦʛʦ ʚʧʣʠʚʘʻ ʥʝʛʘʪʠʚʥʦ (ʝʬʝʢʪ ʇʘʩʪʝʨʘ). 

ʃʫʾ ʇʘʩʪʝʨ ʦʭʦʯʝ ʚʠʚʯʘʚ ʧʨʘʢʪʠʯʥʽ ʧʨʦʙʣʝʤʠ. ʂʦʣʠ ʬʨʘʥʮʫʟʴʢʽ ʚʠʥʦʨʦʙʠ 

ʟʚʝʨʥʫʣʠʩʷ ʜʦ ʥʴʦʛʦ ʟ ʧʨʦʭʘʥʥʷʤ ʜʦʧʦʤʦʛʪʠ ʾʤ ʫ ʨʦʟʨʦʙʮʽ ʟʘʩʦʙʽʚ ʪʘ ʤʝʪʦʜʽʚ 

ʙʦʨʦʪʴʙʠ ʟ ʭʚʦʨʦʙʘʤʠ ʚʠʥʘ, ʚʽʥ ʫ 1864 ʨʦʮʽ ʧʨʠʩʪʫʧʠʚ ʜʦ ʚʠʚʯʝʥʥʷ ʮʴʦʛʦ 

ʧʠʪʘʥʥʷ. ʈʝʟʫʣʴʪʘʪʦʤ ʡʦʛʦ ʜʦʩʣʽʜʞʝʥʴ ʩʪʘʣʘ ʤʦʥʦʛʨʘʬʽʷ, ʜʝ ʇʘʩʪʝʨ ʧʦʢʘʟʘʚ, ʱʦ 

ʭʚʦʨʦʙʠ ʚʠʥʘ ʚʠʢʣʠʢʘʶʪʴʩʷ ʨʽʟʥʠʤʠ ʤʽʢʨʦʦʨʛʘʥʽʟʤʘʤʠ, ʧʨʠʯʦʤʫ ʢʦʞʥʘ ʭʚʦʨʦʙʘ 

ʤʘʻ ʦʩʦʙʣʠʚʦʛʦ ʟʙʫʜʥʠʢʘ. ɼʣʷ ʟʥʠʱʝʥʥʷ ʰʢʽʜʣʠʚʠʭ çʦʨʛʘʥʽʟʦʚʘʥʠʭ ʬʝʨʤʝʥʪʽʚè 

ʚʽʥ ʟʘʧʨʦʧʦʥʫʚʘʚ ʧʨʦʛʨʽʚʘʪʠ ʚʠʥʦ ʜʦ ʪʝʤʧʝʨʘʪʫʨʠ 50-60Áʉ. ʎʝʡ ʤʝʪʦʜ, ʷʢʠʡ 

ʦʪʨʠʤʘʚ ʥʘʟʚʫ ʧʘʩʪʝʨʠʟʘʮʽʾ, ʟʥʘʡʰʦʚ ʰʠʨʦʢʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʽ ʚ ʣʘʙʦʨʘʪʦʨʽʷʭ, ʽ ʚ 

ʭʘʨʯʦʚʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ. 
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ʈʦʟʛʘʜʢʘ ʷʚʠʱ ʙʨʦʜʽʥʥʷ, ʷʢʘ ʤʘʣʘ ʚʝʣʠʢʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʬʨʘʥʮʫʟʴʢʦʛʦ 

ʚʠʥʦʨʦʙʩʪʚʘ, ʱʦ ʟʘʟʥʘʚʘʣʦ ʚʝʣʠʯʝʟʥʠʭ ʟʙʠʪʢʽʚ ʚʽʜ çʭʚʦʨʦʙ ʚʠʥʘè, ʚʽʜʽʛʨʘʣʘ 

ʚʠʥʷʪʢʦʚʫ ʨʦʣʴ ʽ ʚ ʨʦʟʚʠʪʢʫ ʙʽʦʣʦʛʽʯʥʦʾ ʥʘʫʢʠ, ʧʨʘʢʪʠʢʠ ʩʽʣʴʩʴʢʦʛʦ 

ʛʦʩʧʦʜʘʨʩʪʚʘ ʪʘ ʧʨʦʤʠʩʣʦʚʦʩʪʽ. ɻʣʠʙʦʢʝ ʧʽʟʥʘʥʥʷ ʧʨʠʨʦʜʠ ʙʨʦʜʽʥʥʷ ʜʘʣʦ 

ʤʦʞʣʠʚʽʩʪʴ ʢʝʨʫʚʘʪʠ ʧʨʦʮʝʩʦʤ. ʎʝ ʜʫʞʝ ʚʘʞʣʠʚʦ ʜʣʷ ʭʣʽʙʦʧʝʯʝʥʥʷ, 

ʚʠʥʦʨʦʙʩʪʚʘ, ʧʨʠʛʦʪʫʚʘʥʥʷ ʙʘʛʘʪʴʦʭ ʭʘʨʯʦʚʠʭ ʨʝʯʦʚʠʥ.  

ɿʘʚʜʷʢʠ ʧʨʘʮʷʤ ʃʫʾ ʇʘʩʪʝʨʘ ʥʘʧʨʠʢʽʥʮʽ XIX ʚ. ʙʫʣʠ ʩʪʚʦʨʝʥʽ ʫʤʦʚʠ ʜʣʷ 

ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ ʧʨʠʢʣʘʜʥʦʾ (ʪʝʭʥʽʯʥʦʾ) ʤʽʢʨʦʙʽʦʣʦʛʽʾ, ʘ ʪʘʢʦʞ ʫ ʟʥʘʯʥʽʡ 

ʤʽʨʽ ʽ ʙʽʦʪʝʭʥʦʣʦʛʽʾ. ʎʝʡ ʧʝʨʽʦʜ (ʜʨʫʛʘ ʧʦʣʦʚʠʥʘ ʍɯʍ ï ʧʦʯʘʪʦʢ ʍʍ ʩʪ.) ʙʫʚ 

ʟʥʘʤʝʥʥʠʡ ʪʠʤ, ʱʦ ʚʜʘʣʦʩʷ ʜʦʚʝʩʪʠ ʽʥʜʠʚʽʜʫʘʣʴʥʽʩʪʴ ʤʽʢʨʦʙʽʚ ʽ ʦʪʨʠʤʘʪʠ ʾʭ ʚ 

ʯʠʩʪʠʭ ʢʫʣʴʪʫʨʘʭ. ʈʦʟʚʠʚʘʣʘʩʷ ʪʝʭʥʦʣʦʛʽʷ ʧʨʠʛʦʪʫʚʘʥʥʷ ʧʦʞʠʚʥʠʭ ʩʝʨʝʜʦʚʠʱ 

ʜʣʷ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʙʽʦʣʦʛʽʯʥʠʭ ʦʙôʻʢʪʽʚ. ʂʦʞʝʥ ʚʠʜ ʤʽʛ ʙʫʪʠ ʨʦʟʤʥʦʞʝʥʠʡ ʫ 

ʧʝʚʥʠʭ ʩʝʨʝʜʦʚʠʱʘʭ ʽ ʚʠʢʦʨʠʩʪʘʥʠʡ ʟ ʤʝʪʦʶ ʚʽʜʪʚʦʨʝʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ ʧʨʦʮʝʩʽʚ 

(ʙʨʦʜʠʣʴʥʠʭ, ʦʢʠʩʣʶʚʘʣʴʥʠʭ ʪʘ ʽʥ.). ʋ ʮʝʡ ʧʝʨʽʦʜ ʙʫʣʦ ʨʦʟʧʦʯʘʪʦ ʚʠʛʦʪʦʚʣʝʥʥʷ 

ʧʨʝʩʦʚʘʥʠʭ ʭʘʨʯʦʚʠʭ ʜʨʽʞʜʞʽʚ, ʘ ʪʘʢʦʞ ʦʢʨʝʤʠʭ ʧʨʦʜʫʢʪʽʚ ʦʙʤʽʥʫ ʨʝʯʦʚʠʥ ï 

ʘʮʝʪʦʥʫ, ʙʫʪʘʥʦʣʫ, ʣʠʤʦʥʥʦʾ ʽ ʤʦʣʦʯʥʦʾ ʢʠʩʣʦʪ. ʇʦʯʠʥʘʚʩʷ ʧʝʨʽʦʜ 

ʚʝʣʠʢʦʤʘʩʰʪʘʙʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʢʦʨʠʩʥʦʾ ʜʣʷ ʣʶʜʠʥʠ ʧʨʦʜʫʢʮʽʾ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ.  

ʅʽʤʝʮʴʢʠʡ ʙʽʦʭʽʤʽʢ ɽʜʫʘʨʜ ɹʶʭʥʝʨ ʫʪʦʯʥʠʚ, ʱʦ ʙʨʦʜʽʥʥʷ ʚʠʢʣʠʢʘʻʪʴʩʷ ʽ 

ʙʝʟʢʣʽʪʠʥʥʠʤ ʝʢʩʪʨʘʢʪʦʤ, ʱʦ ʤʽʩʪʠʪʴ ʬʝʨʤʝʥʪʠ, ʷʢʽ ʟʜʘʪʥʽ ʢʘʪʘʣʽʟʫʚʘʪʠ ʭʽʤʽʯʥʽ 

ʨʝʘʢʮʽʾ (ʨʠʩ. 7). ʋ ʮʝʡ ʧʝʨʽʦʜ ʧʦʯʘʣʘ ʟʘʨʦʜʞʫʚʘʪʠʩʷ ʝʥʟʠʤʦʣʦʛʽʷ (ʥʘʫʢʘ ʧʨʦ 

ʬʝʨʤʝʥʪʠ). ɼʣʷ ʚʠʚʯʝʥʥʷ ʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʬʝʨʤʝʥʪʽʚ ʧʦʪʨʽʙʥʘ ʙʫʣʘ ʨʦʟʨʦʙʢʘ ʽ 

ʧʽʜʙʽʨ ʩʧʝʮʽʘʣʴʥʠʭ çʤôʷʢʠʭè ʤʝʪʦʜʽʚ ʾʭ ʚʠʜʽʣʝʥʥʷ ʽ ʦʯʠʱʝʥʥʷ. ʇʦʯʘʣʦʩʷ 

ʧʨʘʢʪʠʯʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʬʝʨʤʝʥʪʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʜʣʷ ʧʽʜʩʦʣʦʜʞʫʚʘʥʥʷ ʨʷʜʫ 

ʨʝʯʦʚʠʥ, ʟôʷʚʠʣʠʩʷ ʧʨʝʧʘʨʘʪʠ ʜʣʷ ʜʫʙʣʝʥʥʷ ʰʢʽʨ ʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʘʥʘʣʽʪʠʯʥʽʡ 

ʭʽʤʽʾ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʯʠʩʪʠʭ ʬʝʨʤʝʥʪʽʚ ʜʣʷ ʧʝʨʝʨʦʙʢʠ ʩʠʨʦʚʠʥʠ ʧʦʩʣʫʞʠʣʦ 

ʧʦʰʪʦʚʭʦʤ ʜʦ ʨʦʟʚʠʪʢʫ ʟʽʤʦʣʦʛʽʾ (ʥʘʫʢʠ ʧʨʦ ʙʨʦʜʽʥʥʷ). 

ʎʝ ʩʪʘʣʦ ʦʩʥʦʚʦʶ ʨʦʟʚʠʪʢʫ ʚ ʢʽʥʮʽ XIX ï ʧʦʯʘʪʢʫ XX ʩʪ. ʙʨʦʜʠʣʴʥʦʛʦ 

ʚʠʨʦʙʥʠʮʪʚʘ ʦʨʛʘʥʽʯʥʠʭ ʨʦʟʯʠʥʥʠʢʽʚ (ʘʮʝʪʦʥʫ, ʝʪʘʥʦʣʫ, ʙʫʪʘʥʦʣʫ, 
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ʽʟʦʧʨʦʧʘʥʦʣʫ) ʪʘ ʽʥʰʠʭ ʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ, ʜʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʨʽʟʥʦʤʘʥʽʪʥʽ 

ʚʠʜʠ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ. 

 

ʈʠʩ. 7. ʅʽʤʝʮʴʢʠʡ ʙʽʦʭʽʤʽʢ ɽʜʫʘʨʜ ɹʶʭʥʝʨ 

 

ɺʝʣʠʢʝ ʟʥʘʯʝʥʥʷ ʤʘʣʠ ʨʦʙʦʪʠ ɯ. ɯ. ʄʝʯʥʠʢʦʚʘ (1845-1916 ʨʨ.) ʟ ʚʠʚʯʝʥʥʷ 

ʤʽʢʨʦʙʥʦʛʦ ʘʥʪʘʛʦʥʽʟʤʫ ʽ ʧʨʘʢʪʠʯʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʡʦʛʦ ʚ ʤʝʜʠʮʠʥʽ. 

ɯ. ɯ. ʄʝʯʥʠʢʦʚ ʥʘʨʦʜʠʚʩʷ ʚ ʋʢʨʘʾʥʽ, ʪʨʠʚʘʣʠʡ ʯʘʩ ʧʨʘʮʶʚʘʚ ʚ ʆʜʝʩʽ ʫ 

ʅʦʚʦʨʦʩʽʡʩʴʢʦʤʫ ʫʥʽʚʝʨʩʠʪʝʪʽ (ʥʠʥʽ ʆʜʝʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ 

ɯ. ɯ. ʄʝʯʥʠʢʦʚʘ). ʋ 1887 ʨʦʮʽ ɯʣʣʷ ʄʝʯʥʠʢʦʚ ʧʦʢʠʥʫʚ ʈʦʩʽʶ ʽ ʜʘʣʽ ʞʠʚ ʽ 

ʧʨʘʮʶʚʘʚ ʫ ʌʨʘʥʮʽʾ. ʋ 1909 ʨʦʮʽ ɯʣʣʷ ʄʝʯʥʠʢʦʚ ʦʪʨʠʤʘʚ ʅʦʙʝʣʽʚʩʴʢʫ ʧʨʝʤʽʶ 

ʟʘ ʚʽʜʢʨʠʪʪʷ ʷʚʠʱʘ ʬʘʛʦʮʠʪʦʟʫ (ʨʠʩ. 8). 

ʋ ʮʝʡ ʧʝʨʽʦʜ ʙʫʣʠ ʟʘʢʣʘʜʝʥʽ ʥʘʫʢʦʚʽ ʦʩʥʦʚʠ ʙʽʦʣʦʛʽʯʥʦʛʦ ʦʙʨʦʙʣʝʥʥʷ ʪʘ 

ʟʥʝʰʢʦʜʞʝʥʥʷ ʩʪʦʢʽʚ. ʆʯʠʩʥʽ ʩʧʦʨʫʜʠ, ʚʽʜʦʤʽ ʟ ʯʘʩʽʚ ʉʪʘʨʦʜʘʚʥʴʦʾ ɯʥʜʽʾ ʽ 

ʈʠʤʩʴʢʦʾ ʽʤʧʝʨʽʾ ʧʨʠʡʰʣʠ ʚ ʟʘʥʝʧʘʜ ʫ ʩʝʨʝʜʥʽ ʩʪʦʣʽʪʪʷ, ʽ ʟ ʙʫʨʭʣʠʚʠʤ 

ʨʦʟʚʠʪʢʦʤ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʥʘ ʤʝʞʽ XIX-XX ʩʪʦʣʽʪʴ ʟʥʦʚʫ ʩʪʘʣʠ ʧʨʝʜʤʝʪʦʤ 

ʧʠʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. ʊʘʢ, ʫ 1865 ʨʦʮʽ ʚʽʜʙʫʚʩʷ ʟʘʧʫʩʢ ʩʠʩʪʝʤʠ ʢʘʥʘʣʽʟʘʮʽʾ ʫ 

ʃʦʥʜʦʥʽ, ʷʢʘ ʥʝ ʪʽʣʴʢʠ ʥʘʜʽʡʥʦ ʚʽʜʚʦʜʠʣʘ ʚʽʜ ʩʪʦʣʠʮʽ ɺʝʣʠʢʦʙʨʠʪʘʥʽʾ ʩʪʽʯʥʽ 

ʚʦʜʠ ʧʦ ʜʚʦʭ ʚʝʣʠʯʝʟʥʠʭ ʪʫʥʝʣʷʭ, ʘ ʡ ʩʪʘʣʘ ʝʪʘʣʦʥʦʤ ʜʣʷ ʩʫʯʘʩʥʠʭ 

ʢʘʥʘʣʽʟʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʚʝʣʠʢʦʛʦ ʤʽʩʪʘ ʽ ʩʚʦʻʨʽʜʥʦʶ ʧʘʤôʷʪʢʦʶ ʃʦʥʜʦʥʘ, ʦʜʥʠʤ 

ʟ ʩʝʤʠ ʯʫʜʝʩ ʽʥʜʫʩʪʨʽʘʣʴʥʦʛʦ ʩʚʽʪʫ.  
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ʈʠʩ. 8. ʋʢʨʘʾʥʩʴʢʠʡ, ʨʦʩʽʡʩʴʢʠʡ ʪʘ ʬʨʘʥʮʫʟʴʢʠʡ ʙʽʦʣʦʛ ɯ. ɯ. ʄʝʯʥʠʢʦʚ  

 

ʋ 70-80-ʪʽ ʨʦʢʠ XIX ʩʪʦʣʽʪʪʷ ʙʫʣʠ ʟʘʢʣʘʜʝʥʽ ʦʩʥʦʚʠ ʢʫʣʴʪʠʚʫʚʘʥʥʷ 

ʨʦʩʣʠʥʥʠʭ ʢʣʽʪʠʥ ʽ ʪʢʘʥʠʥ ʪʚʘʨʠʥ. ʇʽʩʣʷ ʨʦʙʽʪ ʊ. ʐʚʘʥʥʘ ʽ ʈ. ɺʽʨʭʦʚʘ, ʷʢʽ 

ʥʘʟʚʘʣʠ ʢʣʽʪʠʥʫ ʝʣʝʤʝʥʪʘʨʥʠʤ ʦʨʛʘʥʽʟʤʦʤ, ʚʠʥʠʢ ʽʥʪʝʨʝʩ ʜʦ ʚʠʚʯʝʥʥʷ ʞʠʚʠʭ 

ʢʣʽʪʠʥ, ʽ ʧʦʯʘʣʠʩʷ ʝʢʩʧʝʨʠʤʝʥʪʠ ʧʦ ʟʙʝʨʝʞʝʥʥʶ ʞʠʪʪʻʟʜʘʪʥʦʩʪʽ ʢʣʽʪʠʥ ʽ 

ʰʤʘʪʦʯʢʽʚ ʪʢʘʥʠʥ ʚ ʩʧʝʮʠʬʽʯʥʠʭ ʫʤʦʚʘʭ ʽ ʩʝʨʝʜʦʚʠʱʘʭ (ʨʠʩ. 9, 10). 

                        

ʈʠʩ. 9. ʅʽʤʝʮʴʢʠʡ ʮʠʪʦʣʦʛ, 

ʛʽʩʪʦʣʦʛ ʽ ʬʽʟʽʦʣʦʛ, ʘʚʪʦʨ 

ʢʣʽʪʠʥʥʦʾ ʪʝʦʨʽʾ ʊʝʦʜʦʨ ʐʚʘʥʥ 

 ʈʠʩ. 10. ʅʽʤʝʮʴʢʠʡ ʣʽʢʘʨ, 

ʧʘʪʦʣʦʛʦʘʥʘʪʦʤ, ʛʽʩʪʦʣʦʛ, ʬʽʟʽʦʣʦʛ 

ʈʫʜʦʣʴʬ ʃʶʜʚʽʛ ʂʘʨʣ ɺʽʨʭʦʚ 

 

ɺ ʮʝʡ ʞʝ ʯʘʩ ʟʨʦʙʣʝʥʦ ʚʘʞʣʠʚʽ ʚʽʜʢʨʠʪʪʷ ʚ ʛʝʥʝʪʠʮʽ, ʱʦ ʪʽʣʴʢʠ 

ʥʘʨʦʜʞʫʚʘʣʘʩʷ, ʽ ʙʝʟ ʷʢʦʾ ʙʫʣʘ ʙ ʥʝʤʠʩʣʠʤʘ ʙʽʦʪʝʭʥʦʣʦʛʽʷ ʩʫʯʘʩʥʦʛʦ ʨʽʚʥʷ. ʋ 

1865 ʨ. ʘʚʩʪʨʽʡʩʴʢʠʡ ʤʦʥʘʭ ɻʨʝʛʦʨ ʄʝʥʜʝʣʴ ʦʟʥʘʡʦʤʠʚ ɹʨʶʥʩʴʢʝ ʩʫʩʧʽʣʴʩʪʚʦ 
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ʥʘʪʫʨʘʣʽʩʪʽʚ ʟʽ ʩʚʦʾʤʠ çɼʦʩʣʽʜʘʤʠ ʥʘʜ ʨʦʩʣʠʥʥʠʤʠ ʛʽʙʨʠʜʘʤʠè, ʚ ʷʢʠʭ ʚʽʥ 

ʦʧʠʩʘʚ ʟʘʢʦʥʠ ʧʝʨʝʜʘʯʽ ʩʧʘʜʢʦʚʦʩʪʽ (ʨʠʩ. 11).  

ʋ 1902 ʨʦʮʽ ʙʽʦʣʦʛʠ ʋʦʣʪʝʨ ʉʘʪʪʦʥ ʽ ʊʝʦʜʦʨ ɹʦʚʝʨʽ ʧʨʠʧʫʩʪʠʣʠ, ʱʦ 

ʧʝʨʝʜʘʯʘ ʩʧʘʜʢʦʚʦʩʪʽ ʧʦʚôʷʟʘʥʘ ʟ ʤʘʪʝʨʽʘʣʴʥʠʤʠ ʥʦʩʽʷʤʠ ï ʭʨʦʤʦʩʦʤʘʤʠ 

(ʨʠʩ. 12, 13).  

                                

ʈʠʩ. 11. ʏʝʩʴʢʦ-

ʘʚʩʪʨʽʡʩʴʢʠʡ ʙʽʦʣʦʛ-

ʛʝʥʝʪʠʢ ɻʨʝʛʦʨ ɯʦʛʘʥʥ 

ʄʝʥʜʝʣʴ 

ʈʠʩ. 12. 

ɸʤʝʨʠʢʘʥʩʴʢʠʡ 

ʮʠʪʦʣʦʛ ʋʦʣʪʝʨ ʉʘʪʪʦʥ 

ʈʠʩ. 13. ʅʽʤʝʮʴʢʠʡ 

ʙʽʦʣʦʛ, ʝʤʙʨʽʦʣʦʛ 

ʊʝʦʜʦʨ ɻʝʥʨʽʭ ɹʦʚʝʨʠ 

ɺʞʝ ʪʦʜʽ ʙʫʣʦ ʚʽʜʦʤʦ, ʱʦ ʞʠʚʠʡ ʦʨʛʘʥʽʟʤ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʢʣʽʪʠʥ. 

ʅʽʤʝʮʴʢʠʡ ʧʘʪʦʣʦʛ ʈʫʜʦʣʴʬ ɺʽʨʭʦʚ ʜʦʧʦʚʥʶʻ ʢʣʽʪʠʥʥʫ ʪʝʦʨʽʶ ʧʨʠʥʮʠʧʦʤ 

çʢʦʞʥʘ ʢʣʽʪʠʥʘ ï ʟ ʢʣʽʪʠʥʠè. ɸ ʜʦʩʣʽʜʠ ʙʦʪʘʥʽʢʘ ɻʦʪʣʽʙʘ ʍʘʙʝʨʣʘʥʜʪʘ 

ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʠ, ʱʦ ʢʣʽʪʠʥʘ ʤʦʞʝ ʽʩʥʫʚʘʪʠ ʚ ʰʪʫʯʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʽ ʦʢʨʝʤʦ 

ʚʽʜ ʦʨʛʘʥʽʟʤʫ. ɽʢʩʧʝʨʠʤʝʥʪʠ ʦʩʪʘʥʥʴʦʛʦ ʧʨʠʚʝʣʠ ʜʦ ʚʽʜʢʨʠʪʪʷ ʨʦʣʽ ʚʽʪʘʤʽʥʽʚ, 

ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʘʚʦʢ ʽ ʛʦʨʤʦʥʽʚ (ʨʠʩ. 14).  

 

ʈʠʩ. 14. ɸʚʩʪʨʽʡʩʴʢʠʡ ʙʦʪʘʥʽʢ ʽ ʬʽʟʽʦʣʦʛ ʨʦʩʣʠʥ ɻʦʪʣʽʙ ʁʦʛʘʥʥ ʌʨʽʜʨʽʭ 

ʍʘʙʝʨʣʘʥʜʪ 
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ʈʦʢʦʤ ʥʘʨʦʜʞʝʥʥʷ ʩʘʤʦʛʦ ʪʝʨʤʽʥʫ çʙʽʦʪʝʭʥʦʣʦʛʽʷè ʧʨʠʡʥʷʪʦ ʚʚʘʞʘʪʠ 

1919 ʨ., ʢʦʣʠ ʙʫʣʦ ʦʧʫʙʣʽʢʦʚʘʥʦ ʤʘʥʽʬʝʩʪ çɹʽʦʪʝʭʥʦʣʦʛʽʷ ʧʝʨʝʨʦʙʢʠ ʤᾷ̫ ʩʘ, ʞʠʨʽʚ 

ʽ ʤʦʣʦʢʘ ʥʘ ʚʝʣʠʢʠʭ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʬʝʨʤʘʭè. ʁʦʛʦ ʘʚʪʦʨ ï ʫʛʦʨʩʴʢʠʡ 

ʘʛʨʦʝʢʦʥʦʤʽʩʪ, ʫ ʪʦʡ ʯʘʩ ï ʤʽʥʽʩʪʨ ʧʨʦʜʦʚʦʣʴʩʪʚʘ ʂʘʨʣ ɽʨʝʢʽ (ʨʠʩ. 15).  

 

ʈʠʩ. 15. ʋʛʦʨʩʴʢʠʡ ʘʛʨʦʝʢʦʥʦʤʽʩʪ ʂʘʨʣ ɽʨʝʢʽ 

 

ʄʘʥʽʬʝʩʪ ʦʧʠʩʫʚʘʚ ʧʝʨʝʨʦʙʢʫ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʩʠʨʦʚʠʥʠ ʚ ʽʥʰʽ 

ʭʘʨʯʦʚʽ ʧʨʦʜʫʢʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʙʽʦʣʦʛʽʯʥʠʭ ʦʨʛʘʥʽʟʤʽʚ. ɽʨʝʢʽ ʧʝʨʝʜʙʘʯʘʚ ʥʦʚʫ 

ʝʧʦʭʫ ʚ ʽʩʪʦʨʽʾ ʣʶʜʩʪʚʘ, ʧʦʨʽʚʥʶʶʯʠ ʚʽʜʢʨʠʪʪʷ ʮʴʦʛʦ ʤʝʪʦʜʫ ʟ ʥʘʡʙʽʣʴʰʠʤʠ 

ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʨʝʚʦʣʶʮʽʷʤʠ ʤʠʥʫʣʦʛʦ: ʧʦʷʚʦʶ ʚʠʨʦʙʥʠʯʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʚ 

ʝʧʦʭʫ ʥʝʦʣʽʪʫ ʽ ʤʝʪʘʣʫʨʛʽʾ ʚ ʙʨʦʥʟʦʚʦʤʫ ʩʪʦʣʽʪʪʽ. 

ɸʣʝ ʜʦ ʢʽʥʮʷ 1920-ʭ ʨʦʢʽʚ ʧʽʜ ʙʽʦʪʝʭʥʦʣʦʛʽʻʶ ʤʘʣʦʩʷ ʥʘ ʫʚʘʟʽ ʣʠʰʝ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʜʣʷ ʬʝʨʤʝʥʪʘʮʽʾ. 

3. ɽʨʘ ʘʥʪʠʙʽʦʪʠʢʽʚ (1941-1960 ʨʨ.) 

ʆʜʥʠʤ ʽʟ ʛʦʣʦʚʥʠʭ ʯʠʥʥʠʢʽʚ, ʱʦ ʚʧʣʠʥʫʣʠ ʥʘ ʬʦʨʤʫʚʘʥʥʷ 

ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʽ, ʚ ʮʽʣʦʤʫ, ʙʽʦʪʝʭʥʦʣʦʛʽʾ, ʙʫʣʦ ʩʪʚʦʨʝʥʥʷ 

ʚʠʨʦʙʥʠʮʪʚʘ ʘʥʪʠʙʽʦʪʠʢʽʚ.  

ɯʩʪʦʨʽʷ ʚʽʜʢʨʠʪʪʷ ʘʥʪʠʙʽʦʪʠʢʽʚ, ʷʢ ʽ ʙʽʣʴʰʽʩʪʴ ʽʥʰʠʭ ʚʽʜʢʨʠʪʽʚ ʫ ʥʘʫʮʽ, 

ʧʦʚôʷʟʘʥʘ ʷʢ ʟ ʢʨʦʧʽʪʢʦʶ ʨʦʙʦʪʦʶ ʜʦʩʣʽʜʥʠʢʘ, ʟ ʡʦʛʦ ʩʧʦʩʪʝʨʝʞʣʠʚʽʩʪʶ, ʪʘʢ ʽ ʟ 

ʚʠʧʘʜʢʦʚʠʤʠ ʧʦʜʽʷʤʠ, ʷʢʽ ʩʫʧʨʦʚʦʜʞʫʶʪʴ ʥʘʩ ʥʘ ʢʦʞʥʦʤʫ ʢʨʦʮʽ. ɼʨʝʚʥʽ ʢʘʟʘʣʠ: 

çʚʠʧʘʜʦʢ ʡʜʝ ʥʘʟʫʩʪʨʽʯ ʪʦʤʫ, ʭʪʦ ʡʜʝè. ʊʘʢ ʩʪʘʣʦʩʷ ʽ ʟ ʆʣʝʢʩʘʥʜʨʦʤ ʌʣʝʤʽʥʛʦʤ 

(1881-1955), ʷʢʠʡ ʚʽʜʢʨʠʚ ʩʧʦʯʘʪʢʫ ʣʽʟʦʮʠʤ (ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʠʡ ʬʝʨʤʝʥʪ, ʱʦ 
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ʚʠʨʦʙʣʷʻʪʴʩʷ ʣʶʜʩʴʢʠʤ ʦʨʛʘʥʽʟʤʦʤ) ʽ ʧʦʪʽʤ, ʚʧʝʨʰʝ ʚʠʜʽʣʠʚ ʧʝʥʽʮʠʣʽʥ ʟ 

ʮʚʽʣʝʚʠʭ ʛʨʠʙʽʚ Penicillium notatum ï ʽʩʪʦʨʠʯʥʦ ʧʝʨʰʠʡ ʘʥʪʠʙʽʦʪʠʢ (ʨʠʩ. 16). 

 

ʈʠʩ. 16. ɹʨʠʪʘʥʩʴʢʠʡ ʤʽʢʨʦʙʽʦʣʦʛ ʆʣʝʢʩʘʥʜʨ ʌʣʝʤʽʥʛ   

 

ʅʘʡʧʘʨʘʜʦʢʩʘʣʴʥʽʰʝ ʪʝ, ʱʦ ʮʚʽʣʴ ʽ ʚʙʠʪʽ ʥʝʶ ʢʦʣʦʥʽʾ ʤʽʢʨʦʙʽʚ 

ʥʝʦʜʥʦʨʘʟʦʚʦ ʩʧʦʩʪʝʨʽʛʘʣʠ ʽ ʜʦ ʌʣʝʤʽʥʛʘ. ʇʨʦʩʪʦ ʥʽʢʦʤʫ ʥʝ ʧʨʠʭʦʜʠʣʦ ʚ ʛʦʣʦʚʫ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʮʝʡ çʙʨʫʜè ʫ ʙʦʨʦʪʴʙʽ ʟ ʭʚʦʨʦʙʘʤʠ. ɿʘʟʚʠʯʘʡ ʚʦʥʘ ʟôʷʚʣʷʻʪʴʩʷ 

ʥʘ ʟʽʧʩʦʚʘʥʠʭ ʧʨʦʜʫʢʪʘʭ, ʪʦʤʫ ʥʘ ʥʝʾ ʟʚʠʢʣʠ ʜʠʚʠʪʠʩʷ ʷʢ ʥʘ ʱʦʩʴ ʰʢʽʜʣʠʚʝ. 

ʉʢʫʪʽʡ ʟʘʙʦʙʦʥʘʤʠ ʪʨʘʜʠʮʽʡ ʣʶʜʠʥʽ ʚʘʞʢʦ ʙʫʣʦ ʥʘʚʽʪʴ ʫʷʚʠʪʠ, ʱʦ ʮʚʽʣʴ ʤʦʞʥʘ 

ʧʨʠʢʣʘʩʪʠ ʜʦ ʨʘʥʠ ʘʙʦ ʚʚʝʩʪʠ ʚ ʦʨʛʘʥʽʟʤ ʭʚʦʨʦʛʦ. 

ɸʣʝ ʌʣʝʤʽʥʛ ʥʝʜʦʦʮʽʥʠʚ ʩʚʦʻ ʚʽʜʢʨʠʪʪʷ, ʚʚʘʞʘʶʯʠ, ʱʦ ʦʪʨʠʤʘʪʠ ʣʽʢʠ 

ʙʫʜʝ ʜʫʞʝ ʚʘʞʢʦ. ʁʦʛʦ ʨʦʙʦʪʫ ʧʨʦʜʦʚʞʠʣʠ ɻʦʚʘʨʜ ʌʣʦʨʽ ʽ ɽʨʥʩʪ ɹʦʨʠʩ ʏʝʡʥ, 

ʷʢʽ ʨʦʟʨʦʙʠʣʠ ʤʝʪʦʜʠ ʦʯʠʱʝʥʥʷ ʧʝʥʽʮʠʣʽʥʫ (ʨʠʩ. 17, 18).  

ʄʘʩʦʚʝ ʚʠʨʦʙʥʠʮʪʚʦ ʧʝʥʽʮʠʣʽʥʫ ʙʫʣʦ ʥʘʣʘʛʦʜʞʝʥʦ ʧʽʜ ʯʘʩ ɼʨʫʛʦʾ ʩʚʽʪʦʚʦʾ 

ʚʽʡʥʠ. ʋ 1945 ʨʦʮʽ ʌʣʝʤʽʥʛ, ʌʣʦʨʽ ʽ ʏʝʡʥ ʙʫʣʠ ʫʜʦʩʪʦʻʥʽ ʅʦʙʝʣʽʚʩʴʢʦʾ ʧʨʝʤʽʾ ʚ 

ʛʘʣʫʟʽ ʬʽʟʽʦʣʦʛʽʾ ʽ ʤʝʜʠʮʠʥʠ. 

ʇʽʩʣʷ ʪʦʛʦ, ʷʢ ʤʦʞʣʠʚʦʩʪʽ ʜʘʥʦʛʦ ʧʨʝʧʘʨʘʪʫ ʙʫʣʠ ʦʮʽʥʝʥʽ ʧʦ ʜʦʩʪʦʾʥʩʪʚʫ, 

ʧʝʥʽʮʠʣʽʥ ʩʪʘʚ ʥʝʚʽʜôʻʤʥʦʶ ʯʘʩʪʠʥʦʶ ʙʫʜʴ-ʷʢʦʾ ʤʝʪʦʜʠʢʠ ʣʽʢʫʚʘʥʥʷ 

ʙʘʢʪʝʨʽʘʣʴʥʠʭ ʽʥʬʝʢʮʽʡ. ɼʦ ʩʝʨʝʜʠʥʠ ʩʪʦʣʽʪʪʷ ʚʽʜʢʨʠʪʘ ʌʣʝʤʽʥʛʦʤ ʨʝʯʦʚʠʥʘ 

ʰʠʨʦʢʦ ʫʚʽʡʰʣʘ ʫ ʚʠʨʦʙʥʠʮʪʚʦ ʬʘʨʤʘʮʝʚʪʠʯʥʠʭ ʧʨʝʧʘʨʘʪʽʚ, ʨʦʟʧʦʯʘʣʠ 

ʟʜʽʡʩʥʶʚʘʪʠ ʾʾ ʰʪʫʯʥʠʡ ʩʠʥʪʝʟ, ʱʦ ʜʦʧʦʤʦʛʣʦ ʩʧʨʘʚʣʷʪʠʩʷ ʟ ʙʽʣʴʰʽʩʪʶ 

ʥʘʡʜʘʚʥʽʰʠʭ ʟʘʭʚʦʨʶʚʘʥʴ, ʪʘʢʠʭ ʷʢ ʩʠʬʽʣʽʩ, ʛʘʥʛʨʝʥʘ ʽ ʪʫʙʝʨʢʫʣʴʦʟ.  
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ʈʠʩ. 17. ɹʨʠʪʘʥʩʴʢʠʡ ʙʽʦʭʽʤʽʢ 

ɽʨʥʩʪ ɹʦʨʠʩ ʏʝʡʥ 

 ʈʠʩ. 18. ɸʚʩʪʨʘʣʽʡʩʴʢʠʡ ʬʘʨʤʘʢʦʣʦʛ 

ʽ ʧʘʪʦʣʦʛ ɻʦʚʘʨʜ ʋʦʣʪʝʨ ʌʣʦʨʽ 

ɿ ʧʦʯʘʪʢʦʤ ɼʨʫʛʦʾ ʩʚʽʪʦʚʦʾ ʚʽʡʥʠ ʥʝʦʙʭʽʜʥʽʩʪʴ ʫ ʮʴʦʤʫ ʟʘʩʦʙʽ ʥʘʟʨʽʣʘ ʷʢ 

ʥʽʢʦʣʠ. ʅʝ ʜʠʚʥʦ, ʱʦ ʫ ʈʘʜʷʥʩʴʢʦʤʫ ʉʦʶʟʽ ʪʝʞ ʧʨʘʮʶʚʘʣʠ ʥʘʜ ʮʠʤ ʧʠʪʘʥʥʷʤ. 

ʋ 1942 ʨʦʮʽ ʧʨʦʬʝʩʦʨ ɿʽʥʘʾʜʘ ɭʨʤʦʣʴʻʚʘ ʦʪʨʠʤʘʣʘ ʧʝʥʽʮʠʣʽʥ ʽʟ ʮʚʽʣʽ 

Penicillium crustosum, ʚʟʷʪʦʾ ʟʽ ʩʪʽʥʠ ʦʜʥʦʛʦ ʟ ʙʦʤʙʦʩʭʦʚʠʱ ʄʦʩʢʚʠ (ʨʠʩ. 19).  

 

ʈʠʩ. 19. ʈʘʜʷʥʩʴʢʠʡ ʤʽʢʨʦʙʽʦʣʦʛ ʽ ʝʧʽʜʝʤʽʦʣʦʛ ɿ. ɺ. ɭʨʤʦʣʴʻʚʘ  

 

ʋ 1944 ʨʦʮʽ ɭʨʤʦʣʴʻʚʘ, ʧʽʩʣʷ ʜʦʚʛʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ ʽ ʜʦʩʣʽʜʞʝʥʴ, 

ʚʠʨʽʰʠʣʘ ʚʠʧʨʦʙʫʚʘʪʠ ʩʚʽʡ ʧʨʝʧʘʨʘʪ ʥʘ ʧʦʨʘʥʝʥʠʭ. ɰʾ ʧʝʥʽʮʠʣʽʥ ʩʪʘʚ ʜʠʚʦʤ ʜʣʷ 

ʧʦʣʴʦʚʠʭ ʣʽʢʘʨʽʚ ʽ ʨʷʪʽʚʥʠʤ ʰʘʥʩʦʤ ʜʣʷ ʙʘʛʘʪʴʦʭ ʧʦʨʘʥʝʥʠʭ ʙʽʡʮʽʚ. ʋ ʪʦʤʫ ʞ 

ʨʦʮ̔ ʚ ʉʈʉʈ ʙʫʣʦ ʥʘʣʘʛʦʜʞʝʥʦ ʚʠʨʦʙʥʠʮʪʚʦ ʧʝʥʽʮʠʣʽʥʫ. 

https://uk.wikipedia.org/wiki/%D0%9C%D1%96%D0%BA%D1%80%D0%BE%D0%B1%D1%96%D0%BE%D0%BB%D0%BE%D0%B3%D1%96%D1%8F
https://uk.wikipedia.org/wiki/%D0%95%D0%BF%D1%96%D0%B4%D0%B5%D0%BC%D1%96%D0%BE%D0%BB%D0%BE%D0%B3%D1%96%D1%8F
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ɸʥʪʠʙʽʦʪʠʢʠ ï ʮʝ ʥʝ ʪʽʣʴʢʠ ʧʝʥʽʮʠʣʽʥ, ʘʣʝ ʽ ʚʝʣʠʢʘ çʩʽʤôʷè ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ. 

ɼʝʷʢʽ ʟ ʡʦʛʦ çʨʦʜʠʯʽʚè ʙʫʣʠ ʚʽʜʢʨʠʪʽ ʫ ʚʦʻʥʥʽ ʨʦʢʠ. ʊʘʢ, ʫ 1942 ʨʦʮʽ ɻ. ʌ. ɻʘʫʟʝ 

ʦʪʨʠʤʘʚ ʛʨʘʤʽʮʠʜʠʥ, ʘ ʫ 1944-ʤʫ ï ʘʤʝʨʠʢʘʥʝʮʴ ʫʢʨʘʾʥʩʴʢʦʛʦ ʧʦʭʦʜʞʝʥʥʷ 

ɿ. ɸ. ɺʘʢʩʤʘʥ ʚʠʜʽʣʠʚ ʩʪʨʝʧʪʦʤʽʮʠʥ. ʋ 1945 ʨ. ɼʞʫʟʝʧʧʝ ɹʨʦʪʮʫ ʟ ɯʥʩʪʠʪʫʪʫ ʛʽʛʽʻʥʠ 

ʚ ʂʘʣʴʘʨʽ (ʉʘʨʜʠʥʽʷ) ʚʠʜʽʣʠʚ ʟ ʧʨʦʙʠ ʤʦʨʩʴʢʦʾ ʚʦʜʠ ʮʚʽʣʴ Cephalosporium 

acremonium, ʱʦ ʩʠʥʪʝʟʫʻ ʢʽʣʴʢʘ ʘʥʪʠʙʽʦʪʠʢʽʚ; ʦʜʠʥ ʟ ʥʠʭ, ʮʝʬʘʣʦʩʧʦʨʠʥ ʉ, 

ʚʠʷʚʠʚʩʷ ʦʩʦʙʣʠʚʦ ʝʬʝʢʪʠʚʥʠʡ ʧʨʦʪʠ ʩʪʽʡʢʠʭ ʜʦ ʧʝʥʽʮʠʣʽʥʫ ʛʨʘʤʧʦʟʠʪʠʚʥʠʭ 

ʙʘʢʪʝʨʽʡ. 

ʇʦʯʠʥʘʶʯʠ ʟ ʩʝʨʝʜʠʥʠ 1960-ʭ ʨʨ. ʫ ʟʚôʷʟʢʫ ʽʟ ʧʽʜʚʠʱʝʥʦʶ ʩʢʣʘʜʥʽʩʪʶ 

ʚʠʜʽʣʝʥʥʷ ʝʬʝʢʪʠʚʥʠʭ ʘʥʪʠʙʽʦʪʠʢʽʚ ʽ ʧʦʰʠʨʝʥʥʷʤ ʩʪʽʡʢʦʩʪʽ ʜʦ ʥʘʡʙʽʣʴʰ ʰʠʨʦʢʦ 

ʟʘʩʪʦʩʦʚʫʚʘʥʠʭ ʩʧʦʣʫʢ ʫ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʧʘʪʦʛʝʥʥʠʭ ʙʘʢʪʝʨʽʡ ʜʦʩʣʽʜʥʠʢʠ 

ʧʝʨʝʡʰʣʠ ʚʽʜ ʧʦʰʫʢʫ ʥʦʚʠʭ ʘʥʪʠʙʽʦʪʠʢʽʚ ʜʦ ʤʦʜʠʬʽʢʘʮʽʾ ʩʪʨʫʢʪʫʨʠ ʚʞʝ ʥʘʷʚʥʠʭ. 

ɺʦʥʠ ʧʨʘʛʥʫʣʠ ʧʽʜʚʠʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʘʥʪʠʙʽʦʪʠʢʽʚ, ʟʥʘʡʪʠ ʟʘʭʠʩʪ ʚʽʜ ʽʥʘʢʪʠʚʘʮʽʾ 

ʬʝʨʤʝʥʪʘʤʠ ʩʪʽʡʢʠʭ ʙʘʢʪʝʨʽʡ ʽ ʧʦʣʽʧʰʠʪʠ ʬʘʨʤʘʢʦʣʦʛʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʧʨʝʧʘʨʘʪʽʚ. 

ɺʞʝ ʫ 1980 ʨ. ʩʚʽʪʦʚʝ ʚʠʨʦʙʥʠʮʪʚʦ ʘʥʪʠʙʽʦʪʠʢʽʚ ʩʪʘʥʦʚʠʣʦ ʧʨʠʙʣʠʟʥʦ 

25 ʪʠʩ. ʪ, ʘ ʫ 2014 ʨ. ʩʚʽʪʦʚʠʡ ʦʙʩʷʛ ʧʨʦʜʘʞʽʚ ʘʥʪʠʙʽʦʪʠʢʽʚ ʩʢʣʘʚ 566,8 ʪʠʩ. ʪ. 

1943 ʨʽʢ ʚʠʟʥʘʻʪʴʩʷ ʨʦʢʦʤ ʩʪʘʥʦʚʣʝʥʥʷ ʛʝʥʝʪʠʢʠ ʙʘʢʪʝʨʽʡ, ʧʦʯʘʪʢʦʚʠʤ 

ʧʝʨʽʦʜʦʤ ʨʦʟʚʠʪʢʫ ʛʝʥʝʪʠʯʥʦʾ ʽʥʞʝʥʝʨʽʾ, ʢʦʣʠ ʙʨʠʪʘʥʩʴʢʽ ʜʦʩʣʽʜʥʠʢʠ ʉ. ʃʫʨʽʷ ʪʘ 

ʄ. ɼʝʣʴʙʨʶʢ ʫ 1943 ʨ. ʚʠʷʚʣʷʶʪʴ ʤʫʪʘʮʽʾ ʙʘʢʪʝʨʽʡ (ʨʠʩ. 20, 21).   

                                           

ʈʠʩ. 20. ɯʪʘʣʽʡʩʴʢʠʡ ʽ 

ʘʤʝʨʠʢʘʥʩʴʢʠʡ ʤʽʢʨʦʙʽʦʣʦʛ, 

ʚʽʨʫʩʦʣʦʛ ʽ ʛʝʥʝʪʠʢ ʉʘʣʴʚʘʜʦʨ 

ɽʜʚʘʨʜ ʃʫʨʽʷ 

 ʈʠʩ. 21. ʅʽʤʝʮʴʢʦ-

ʘʤʝʨʠʢʘʥʩʴʢʠʡ ʤʦʣʝʢʫʣʷʨʥʠʡ 

ʙʽʦʣʦʛ ʄʘʢʩ ʃʶʜʚʽʛ ʍʝʥʥʽʥʛ 

ɼʝʣʴʙʨʶʢ 
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ʈʦʟʨʦʙʢʫ ʮʴʦʛʦ ʥʘʧʨʷʤʫ ʛʝʥʝʪʠʢʠ ʙʫʣʦ ʧʨʦʜʦʚʞʝʥʦ ʚ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʭ 

ʧʨʘʮʷʭ ʘʤʝʨʠʢʘʥʩʴʢʠʭ ʫʯʝʥʠʭ ʆ. ɽʚʝʨʽ, ʄ. ʄʘʢʢʘʨʪʽ ʡ ʂ. ʄʘʢʣʝʦʜʘ, ʷʢʽ 

ʚʽʜʢʨʠʣʠ ʤʦʣʝʢʫʣʫ ɼʅʂ (ʛʝʥ) (ʨʠʩ. 22-24).   

                             

ʈʠʩ. 22. ɸʤʝʨʠʢʘʥʩʴʢʠʡ 

ʤʦʣʝʢʫʣʷʨʥʠʡ ʙʽʦʣʦʛ, 

ʽʤʫʥʦʣʦʛ, ʤʝʜʠʢ 

ʆʩʚʘʣʴʜ ʊʝʦʜʦʨ ɽʚʝʨʽ 

ʈʠʩ. 23. ɸʤʝʨʠʢʘʥʩʴʢʠʡ 

ʙʽʦʣʦʛ ʄʘʢʣʽʥ 

ʄʘʢʢʘʨʪʽ 

 

ʈʠʩ. 24. ʂʘʥʘʜʩʴʢʦ-

ʘʤʝʨʠʢʘʥʩʴʢʠʡ ʛʝʥʝʪʠʢ 

ʂʦʣʽʥ ʄʘʥʨʦ ʄʘʢʣʝʦʜ 

 

ɺʠʟʥʘʯʝʥʥʷ ʭʽʤʽʯʥʦʾ ʩʪʨʫʢʪʫʨʠ ʪʘ ʧʨʦʩʪʦʨʦʚʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʤʦʣʝʢʫʣ ɼʅʂ 

ʩʪʘʣʦ ʦʜʥʠʤ ʽʟ ʥʘʡʷʩʢʨʘʚʽʰʠʭ ʚʽʜʢʨʠʪʪʽʚ ʍʍ ʩʪʦʣʽʪʪʷ. ʋ 1953 ʨ. ɼʞʝʡʤʩ 

ʋʦʪʩʦʥ ʽ ʌʨʝʥʩʽʩ ʂʨʠʢ ʥʘ ʧʽʜʩʪʘʚʽ ʨʝʥʪʛʝʥʦʩʪʨʫʢʪʫʨʥʦʛʦ ʘʥʘʣʽʟʫ ʢʨʠʩʪʘʣʽʚ 

ɼʅʂ, ʚʠʢʦʥʘʥʦʛʦ ʈʦʟʘʣʽʥʜ ʌʨʘʥʢʣʽʥ, ʟʘʧʨʦʧʦʥʫʚʘʣʠ ʤʦʜʝʣʴ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʷʢʦʾ 

ɼʅʂ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʚʦʭ ʧʦʣʽʤʝʨʥʠʭ ʣʘʥʮʶʛʽʚ, ʱʦ ʫʪʚʦʨʶʶʪʴ ʬʦʨʤʫ ʧʦʜʚʽʡʥʦʾ 

ʩʧʽʨʘʣʽ (ʨʠʩ. 25, 26).   

                                  

ʈʠʩ. 25. ɹʨʠʪʘʥʩʴʢʠʡ 

ʤʦʣʝʢʫʣʷʨʥʠʡ ʙʽʦʣʦʛ ʌʨʝʥʩʽʩ ʂʨʠʢ 

 ʈʠʩ. 26. ɸʤʝʨʠʢʘʥʩʴʢʠʡ 

ʙʽʦʣʦʛ ɼʞʝʡʤʩ ɼʴʶʾ ʋʦʪʩʦʥ 
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ɼʅʂ ʙʫʣʘ ʚʽʜʢʨʠʪʘ ɯʦʛʘʥʥʦʤ ʌʨʽʜʨʽʭʦʤ ʄʽʰʝʨʦʤ ʱʝ ʫ 1869 ʨʦʮʽ 

(ʨʠʩ. 27). ɯʟ ʟʘʣʠʰʢʽʚ ʢʣʽʪʠʥ, ʱʦ ʤʽʩʪʠʣʠʩʷ ʚ ʛʥʦʾ, ʚʽʥ ʚʠʜʽʣʠʚ ʨʝʯʦʚʠʥʫ, ʜʦ 

ʩʢʣʘʜʫ ʷʢʦʾ ʚʭʦʜʷʪʴ ʘʟʦʪ ʽ ʬʦʩʬʦʨ. ʉʧʦʯʘʪʢʫ ʥʦʚʘ ʨʝʯʦʚʠʥʘ ʦʪʨʠʤʘʣʘ ʥʘʟʚʫ 

ʥʫʢʣʝʾʥ, ʘ ʧʽʟʥʽʰʝ, ʢʦʣʠ ʄʽʰʝʨ ʚʠʟʥʘʯʠʚ, ʱʦ ʮʷ ʨʝʯʦʚʠʥʘ ʚʦʣʦʜʽʻ ʢʠʩʣʦʪʥʠʤʠ 

ʚʣʘʩʪʠʚʦʩʪʷʤʠ, ʨʝʯʦʚʠʥʘ ʦʪʨʠʤʘʣʘ ʥʘʟʚʫ ʥʫʢʣʝʾʥʦʚʘ ʢʠʩʣʦʪʘ. 

 

ʈʠʩ. 27. ʐʚʝʡʮʘʨʩʴʢʠʡ ʬʽʟʽʦʣʦʛ, ʛʽʩʪʦʣʦʛ ʽ ʙʽʦʣʦʛ ɯʦʛʘʥʥ ʌʨʽʜʨʽʭ ʄʽʰʝʨ 

 

ɹʽʦʣʦʛʽʯʥʘ ʬʫʥʢʮʽʷ ʥʦʚʦʚʽʜʢʨʠʪʦʾ ʨʝʯʦʚʠʥʠ ʙʫʣʘ ʥʝʷʩʥʘ, ʽ ʜʦʚʛʠʡ ʯʘʩ 

ɼʅʂ ʚʚʘʞʘʣʘʩʷ ʟʘʧʘʩʥʠʢʦʤ ʬʦʩʬʦʨʫ ʚ ʦʨʛʘʥʽʟʤʽ. ɹʽʣʴʰ ʪʦʛʦ, ʥʘʚʽʪʴ ʥʘ ʧʦʯʘʪʢʫ 

XX ʩʪʦʣʽʪʪʷ ʙʘʛʘʪʦ ʙʽʦʣʦʛʽʚ ʚʚʘʞʘʣʠ, ʱʦ ɼʅʂ ʥʝ ʤʘʻ ʥʽʷʢʦʛʦ ʚʽʜʥʦʰʝʥʥʷ ʜʦ 

ʧʝʨʝʜʘʯʽ ʽʥʬʦʨʤʘʮʽʾ, ʦʩʢʽʣʴʢʠ ʙʫʜʦʚʘ ʤʦʣʝʢʫʣʠ, ʥʘ ʾʭʥʶ ʜʫʤʢʫ, ʙʫʣʘ ʟʘʥʘʜʪʦ 

ʦʜʥʦʤʘʥʽʪʥʦʶ ʽ ʥʝ ʤʦʛʣʘ ʤʽʩʪʠʪʠ ʟʘʢʦʜʦʚʘʥʫ ʽʥʬʦʨʤʘʮʽʶ. ɿ 1944 ʨʦʢʫ, ʢʦʣʠ 

ʈʦʙʝʨʪ ʌʝʣʴʛʝʥ ʧʦʢʘʟʘʚ, ʱʦ ʦʜʥʠʤ ʟ ʢʦʤʧʦʥʝʥʪʽʚ ʭʨʦʤʦʩʦʤ ʻ ɼʅʂ, ʚʠʥʠʢʣʦ 

ʧʨʠʧʫʱʝʥʥʷ ʧʨʦ ʪʝ, ʱʦ ɼʅʂ ʚʠʢʦʥʫʻ ʷʢʫʩʴ ʬʫʥʢʮʽʶ ʚ ʩʧʘʜʢʦʚʦʩʪʽ. 

ʇʦʩʪʫʧʦʚʦ ʙʫʣʦ ʜʦʚʝʜʝʥʦ, ʱʦ ʩʘʤʝ ɼʅʂ, ʘ ʥʝ ʙʽʣʢʠ, ʷʢ ʚʚʘʞʘʣʦʩʷ ʨʘʥʽʰʝ, 

ʻ ʥʦʩʽʻʤ ʛʝʥʝʪʠʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. ʆʜʠʥ ʟ ʧʝʨʰʠʭ ʚʠʨʽʰʘʣʴʥʠʭ ʜʦʢʘʟʽʚ 

ʟʘʙʝʟʧʝʯʠʣʠ ʝʢʩʧʝʨʠʤʝʥʪʠ ʆ. ɽʚʝʨʽ, ʂ. ʄʘʢʣʝʦʜʘ ʽ ʄ. ʄʘʢʢʘʨʪʽ (1944 ʨ.) ʧʦ 

ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʙʘʢʪʝʨʽʡ. ɰʤ ʚʜʘʣʦʩʷ ʜʦʚʝʩʪʠ, ʱʦ ʟʘ ʪʘʢ ʟʚʘʥʫ çʪʨʘʥʩʬʦʨʤʘʮʽʶ 

ʥʘʙʫʪʪʷ ʭʚʦʨʦʙʦʪʚʦʨʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡè ʥʝʰʢʽʜʣʠʚʦʶ ʢʫʣʴʪʫʨʦʶ ʚ ʨʝʟʫʣʴʪʘʪʽ 

ʜʦʜʘʚʘʥʥʷ ʜʦ ʥʝʾ ʤʝʨʪʚʠʭ ʭʚʦʨʦʙʦʪʚʦʨʥʠʭ ʙʘʢʪʝʨʽʡ ʚʽʜʧʦʚʽʜʘʻ ʚʠʜʽʣʝʥʘ ʟ 

ʧʥʝʚʤʦʢʦʢʽʚ ɼʅʂ.  

ʄʘʣʦ ʭʪʦ ʟʥʘʻ, ʱʦ ʚʽʜʢʨʠʪʪʷ ʤʦʣʝʢʫʣʠ ɼʅʂ ʚʽʜʙʫʣʦʩʴ ʪʘʢʦʞ ʟʘʚʜʷʢʠ 

ʜʦʩʣʽʜʞʝʥʥʷʤ ʥʘʫʢʦʚʮʷ ʨʦʜʦʤ ʽʟ ʏʝʨʥʽʚʮʽʚ, ʪʘʣʘʥʦʚʠʪʦʛʦ ʙʽʦʭʽʤʽʢʘ ʡ 

ʧʫʙʣʽʮʠʩʪʘ ɽ. ʏʘʨʛʘʬʬʘ, ʷʢʠʡ ʩʬʦʨʤʫʣʶʚʘʚ ʪʘʢ ʟʚʘʥʽ çʧʨʘʚʠʣʘ ʏʘʨʛʘʬʬʘè, 
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ʟʛʽʜʥʦ ʟ ʷʢʠʤʠ ʚ ʢʦʞʥʽʡ ʤʦʣʝʢʫʣʽ ɼʅʂ ʜʦʪʨʠʤʫʶʪʴʩʷ ʩʫʚʦʨʽ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ, 

ʱʦ ʟʚôʷʟʫʶʪʴ ʤʽʞ ʩʦʙʦʶ ʢʽʣʴʢʽʩʪʴ ʘʟʦʪʠʩʪʠʭ ʦʩʥʦʚ ʨʽʟʥʠʭ ʪʠʧʽʚ (ʨʠʩ. 28). 

 

ʈʠʩ. 28. ɸʤʝʨʠʢʘʥʩʴʢʠʡ ʙʽʦʭʽʤʽʢ ɽʨʚʽʥ ʏʘʨʛʘʬʬ 

 

ʉʘʤʝ ʚʽʥ ʧʝʨʰʠʤ ʫ ʩʚʽʪʽ ʱʝ ʫ 1934 ʨ. ʦʧʠʩʘʚ ʢʦʤʧʣʝʤʝʥʪʘʨʥʫ ʩʪʨʫʢʪʫʨʫ 

ʤʦʣʝʢʫʣʠ ɼʅʂ, ʜʦʩʣʽʜʠʚ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʚʟʘʻʤʦʟʚôʷʟʢʫ ʤʽʞ ʧʫʨʠʥʦʚʠʤʠ ʡ 

ʧʽʨʠʤʽʜʠʥʦʚʠʤʠ ʦʩʥʦʚʘʤʠ ʚ ʥʽʡ (ʚʽʜʦʤʽ ʧʽʜ ʥʘʟʚʦʶ çʧʨʘʚʠʣʘ ʏʘʨʛʘʬʬʘè), ʷʢʠʡ 

ʧʦʜʽʣʠʚʩʷ ʨʝʟʫʣʴʪʘʪʘʤʠ ʩʚʦʾʭ ʜʦʩʣʽʜʞʝʥʴ ʽʟ ʱʝ ʤʦʣʦʜʠʤʠ ʥʘ ʪʦʡ ʯʘʩ 

ʘʤʝʨʠʢʘʥʩʴʢʠʤʠ ʥʘʫʢʦʚʮʷʤʠ ɼ. ʋʦʪʩʦʥʦʤ ʽ ʌ. ʂʨʠʢʦʤ, ʷʢʽ ʥʠʤʠ ʩʢʦʨʠʩʪʘʣʠʩʷ. 

ɯʩʥʫʻ ʜʫʤʢʘ, ʱʦ ʚʽʜʢʨʠʪʪʷ ɽ. ʏʘʨʛʘʬʬʘ ʚ ʙʽʦʭʽʤʽʾ ʨʽʚʥʦʩʠʣʴʥʝ ʚʽʜʢʨʠʪʪʶ ʘʪʦʤʘ 

ʫ ʬʽʟʠʮʽ. ɺʽʥ ʤʘʚ ʙʝʟʣʽʯ ʽʥʰʠʭ ʚʽʜʟʥʘʢ ʽ ʥʘʛʦʨʦʜ, ʧʨʦʪʝ ʡʦʛʦ ʜʽʷʣʴʥʽʩʪʴ ʪʘʢ ʽ ʥʝ 

ʙʫʣʘ ʦʮʽʥʝʥʘ ʥʘʣʝʞʥʠʤ ʯʠʥʦʤ. 

ʇʽʟʥʽʰʝ, ʟʘʧʨʦʧʦʥʦʚʘʥʘ ʋʦʪʩʦʥʦʤ ʽ ʂʨʠʢʦʤ ʤʦʜʝʣʴ ʙʫʜʦʚʠ ɼʅʂ ʙʫʣʘ 

ʜʦʚʝʜʝʥʘ. ʋ 1958 ʨ. ʤʦʣʝʢʫʣʘ ɼʅʂ ʙʫʣʘ ʚʧʝʨʰʝ ʩʠʥʪʝʟʦʚʘʥʘ ʚ ʣʘʙʦʨʘʪʦʨʽʾ, ʘ ʾʭ 

ʨʦʙʦʪʘ ʚʽʜʟʥʘʯʝʥʘ ʅʦʙʝʣʽʚʩʴʢʦʶ ʧʨʝʤʽʻʶ ʟ ʬʽʟʽʦʣʦʛʽʾ ʪʘ ʤʝʜʠʮʠʥʠ ʫ 1962 ʨ. ʎʽ 

ʚʽʜʢʨʠʪʪʷ ʟʘʢʣʘʣʠ ʬʫʥʜʘʤʝʥʪ ʤʦʣʝʢʫʣʷʨʥʦʾ ʙʽʦʣʦʛʽʾ ʪʘ ʛʝʥʥʦʾ ʽʥʞʝʥʝʨʽʾ. 

ɸʥʛʣʽʡʩʴʢʠʡ ʙʽʦʭʽʤʽʢ ʌ. ʉʝʥʛʝʨ (1953) ʚʠʢʦʥʘʚ ʧʦʚʥʠʡ ʦʧʠʩ ʩʪʨʫʢʪʫʨʠ 

ʙʽʣʢʘ ʽʥʩʫʣʽʥʫ; ʥʠʤ ʚʧʝʨʰʝ ʚ ʣʘʙʦʨʘʪʦʨʥʠʭ ʫʤʦʚʘʭ ʙʫʣʦ ʩʠʥʪʝʟʦʚʘʥʦ ʤʦʣʝʢʫʣʫ 

ɼʅʂ (1958).   

ɼʫʞʝ ʚʘʞʣʠʚʠʤ ʜʣʷ ʮʴʦʛʦ ʧʝʨʽʦʜʫ ʙʫʣʘ ʨʦʟʨʦʙʢʘ ʘʥʛʣʽʡʩʴʢʠʤ 

ʙʽʦʪʝʭʥʦʣʦʛʦʤ ɽ. ʂʦʢʽʥʛʦʤ ʬʝʨʤʝʥʪʘʪʠʚʥʦʛʦ ʤʝʪʦʜʫ ʚʠʜʽʣʝʥʥʷ ʽʟʦʣʴʦʚʘʥʠʭ 

ʧʨʦʪʦʧʣʘʩʪʽʚ ʽʟ ʨʽʟʥʠʭ ʚʠʜʽʚ ʨʦʩʣʠʥʥʠʭ ʢʣʽʪʠʥ (1960), ʥʘ ʙʘʟʽ ʷʢʠʭ ʥʘʜʘʣʽ ʩʪʘʣʦ 

ʤʦʞʣʠʚʠʤ ʦʪʨʠʤʘʥʥʷ ʩʦʤʘʪʠʯʥʠʭ ʛʽʙʨʠʜʽʚ ʥʦʚʠʭ ʛʝʥʝʪʠʯʥʠʭ ʬʦʨʤ ʨʦʩʣʠʥ.  
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4. ɽʨʘ ʢʝʨʦʚʘʥʦʛʦ ʙʽʦʩʠʥʪʝʟʫ (1961 - 1975 ʨʨ.) 

ʊʝʦʨʝʪʠʯʥʽ ʦʩʥʦʚʠ ʙʝʟʧʝʨʝʨʚʥʦʛʦ ʢʝʨʦʚʘʥʦʛʦ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʤʽʢʨʦʙʽʚ, ʷʢʽ 

ʨʦʟʨʦʙʠʚ ʫ 50-ʭ ʨʦʢʘʭ ɾʘʢ ʄʦʥʦ (1910-1976 ʨʨ.), ʩʪʘʣʠ ʩʧʦʥʫʢʘʣʴʥʠʤ ʤʦʪʠʚʦʤ 

ʜʣʷ ʨʦʟʨʦʙʢʠ ʩʧʦʩʦʙʽʚ ʚʝʣʠʢʦʤʘʩʰʪʘʙʥʦʛʦ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʢʣʽʪʠʥ ʨʽʟʥʦʛʦ 

ʧʦʭʦʜʞʝʥʥʷ (ʨʠʩ. 29).  

 

ʈʠʩ. 29. ʌʨʘʥʮʫʟʴʢʠʡ ʙʽʦʭʽʤʽʢ ʪʘ ʤʽʢʨʦʙʽʦʣʦʛ ɾʘʢ ʃʶʩʴʻʥ ʄʦʥʦ 

 

ɹʫʣʠ ʚʠʨʽʰʝʥʽ ʦʩʥʦʚʥʽ ʟʘʚʜʘʥʥʷ ʢʦʥʩʪʨʫʶʚʘʥʥʷ, ʩʪʚʦʨʝʥʥʷ ʽ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʚ ʧʨʘʢʪʠʢʫ ʥʝʦʙʭʽʜʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʛʦʣʦʚʥʦʛʦ ʟ 

ʥʠʭ ï ʙʽʦʨʝʘʢʪʦʨʽʚ. ʎʝ ʦʙʣʘʜʥʘʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʽ ʚ ʥʘʰ ʯʘʩ (ʨʠʩ. 30). 

 

ʈʠʩ. 30. ɹʦ̔ʨʝʘʢʪʦʨʠ (ʬʝʨʤʝʥʪʝʨʠ) ï ʮʝ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʚʠʨʦʱʫʚʘʥʥʷ 

ʙʽʦʣʦʛʽʯʥʠʭ ʢʫʣʴʪʫʨ ʫ ʢʦʥʪʨʦʣʴʦʚʘʥʠʭ ʩʪʘʙʽʣʴʥʠʭ ʫʤʦʚʘʭ 
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ʋ 60-70-ʭ ʨʦʢʘʭ ʍʍ ʩʪʦʣʽʪʪʷ ʨʦʟʚʠʚʘʻʪʴʩʷ çʤʝʪʘʙʦʣʽʯʥʘ ʽʥʞʝʥʝʨʽʷè ï 

ʦʪʨʠʤʘʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʘʤʽʥʦʢʠʩʣʦʪ, ʙʘʢʪʝʨʽʘʣʴʥʠʭ 

ʧʦʣʽʩʘʭʘʨʠʜʽʚ, ʬʝʨʤʝʥʪʽʚ, ʙʽʣʢʘ ʦʜʥʦʢʣʽʪʠʥʥʠʭ. ʄʽʢʨʦʙʥʠʡ ʩʠʥʪʝʟ ʜʦʟʚʦʣʠʚ 

ʚʠʢʣʶʯʠʪʠ ʪʘʢʽ ʥʝʜʦʣʽʢʠ ʭʽʤʽʯʥʦʛʦ ʩʠʥʪʝʟʫ ʘʤʽʥʦʢʠʩʣʦʪ, ʷʢ ʩʢʣʘʜʥʽʩʪʴ 

ʘʧʘʨʘʪʫʨʠ, ʱʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ, ʙʘʛʘʪʦʩʪʘʜʽʡʥʽʩʪʴ ʧʨʦʮʝʩʫ, ʫʪʚʦʨʝʥʥʷ 

ʨʘʮʝʤʽʯʥʠʭ ʬʦʨʤ ʘʤʽʥʦʢʠʩʣʦʪ. 

ɺʘʞʣʠʚʠʤ ʜʦʩʷʛʥʝʥʥʷʤ ʙʽʦʪʝʭʥʦʣʦʛʽʾ ʫ ʮʝʡ ʧʝʨʽʦʜ ʩʪʘʣʦ ʦʪʨʠʤʘʥʥʷ 

ʯʠʩʪʠʭ ʬʝʨʤʝʥʪʽʚ, ʧʨʦʤʠʩʣʦʚʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʤʤʦʙʽʣʽʟʦʚʘʥʠʭ ʬʝʨʤʝʥʪʽʚ ʽ 

ʢʣʽʪʠʥ. ɺʧʝʨʰʝ ʟʘ ʜʦʧʦʤʦʛʦʶ ʙʽʦʪʝʭʥʦʣʦʛʽʾ ʙʫʣʦ ʦʪʨʠʤʘʥʦ ʙʽʦʛʘʟ, ʥʘʣʘʛʦʜʞʝʥʦ 

ʚʠʨʦʙʥʠʮʪʚʦ ʙʘʢʪʝʨʽʘʣʴʥʠʭ ʧʦʣʽʩʘʭʘʨʠʜʽʚ. 

ɿʥʘʯʥʦʛʦ ʧʦʰʠʨʝʥʥʷ ʥʘʙʫʣʦ ʚʠʨʦʙʥʠʮʪʚʦ ʘʤʽʥʦʢʠʩʣʦʪ ʚ ʘʝʨʦʙʥʠʭ 

ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʘʭ. ɺ ʦʩʥʦʚʥʦʤʫ, ʮʝ ʛʣʫʪʘʤʘʪ ʥʘʪʨʽʶ, ʷʢʠʡ ʻ 

ʧʽʜʩʠʣʶʚʘʯʝʤ ʩʤʘʢʫ, ʪʘ ʣʽʟʠʥ, ʷʢʠʡ ʻ ʭʘʨʯʦʚʦʶ ʜʦʙʘʚʢʦʶ. 

ʋ ʧʨʦʤʠʩʣʦʚʠʭ ʤʘʩʰʪʘʙʘʭ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʟʜʘʪʥʽʩʪʴ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ 

ʧʝʨʝʪʚʦʨʶʚʘʪʠ ʨʦʩʣʠʥʥʫ ʙʽʦʤʘʩʫ ʟ ʥʠʟʴʢʠʤ ʚʤʽʩʪʦʤ ʙʽʣʢʘ ʥʘ ʭʘʨʯʦʚʽ ʧʨʦʜʫʢʪʠ 

ʟ ʡʦʛʦ ʚʠʩʦʢʠʤ ʚʤʽʩʪʦʤ. 

ʋ 1960-ʭ ʨʦʢʘʭ ʜʝʷʢʽ ʥʘʬʪʦʚʽ ʪʘ ʭʽʤʽʯʥʽ ʢʦʤʧʘʥʽʾ ʧʦʯʘʣʠ ʧʨʦʚʦʜʠʪʠ 

ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʤʝʪʦʶ ʦʜʝʨʞʘʥʥʷ ʙʽʣʢʘ, ʧʨʠʟʥʘʯʝʥʦʛʦ ʜʣʷ ʜʦʜʘʚʘʥʥʷ ʚ ʾʞʫ 

ʣʶʜʷʤ ʪʘ ʪʚʘʨʠʥʘʤ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʦʜʥʦʢʣʽʪʠʥʥʠʭ ʦʨʛʘʥʽʟʤʽʚ. ʇʝʚʥʦʶ ʤʽʨʦʶ ʮʝ 

ʙʫʣʦ ʧʦʚôʷʟʘʥʦ ʟ ʥʝʩʪʘʯʝʶ ʙʽʣʢʦʚʦʾ ʾʞʽ ʫ ʩʚʽʪʽ. ʋ ʅʽʤʝʯʯʠʥʽ ʚ ʧʝʨʽʦʜ ʇʝʨʰʦʾ 

ʩʚʽʪʦʚʦʾ ʚʽʡʥʠ ʚʠʨʦʱʫʚʘʣʠ ʜʨʽʞʜʞʽ Saccaharomyces cerevisiae, ʷʢʽ ʜʦʜʘʚʘʣʠ ʜʦ 

ʢʦʚʙʘʩʠ ʪʘ ʩʫʧʽʚ, ʱʦ ʢʦʤʧʝʥʩʫʚʘʣʦ ʙʣʠʟʴʢʦ 60% ʜʦʚʦʻʥʥʦʛʦ ʽʤʧʦʨʪʫ ʭʘʨʯʦʚʠʭ 

ʧʨʦʜʫʢʪʽʚ. ʇʽʜ ʯʘʩ ɼʨʫʛʦʾ ʩʚʽʪʦʚʦʾ ʚʽʡʥʠ ʟʜʽʡʩʥʶʚʘʣʠ ʧʦʜʽʙʥʽ ʧʨʦʮʝʩʠ, ʘʣʝ ʚʞʝ 

ʥʘ ʦʩʥʦʚʽ ʭʘʨʯʦʚʠʭ ʜʨʽʞʜʞʽʚ Candida arborea ʪʘ Candida utilis. ʗʢ ʩʫʙʩʪʨʘʪʠ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʥʘʬʪʫ, ʤʝʪʘʥ, ʤʝʪʘʥʦʣ ʽ ʢʨʦʭʤʘʣʴ. ʅʘʡʙʽʣʴʰ 

ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʠʤʠ ʚʠʷʚʠʣʠʩʷ ʧʨʦʮʝʩʠ ʥʘ ʦʩʥʦʚʽ ʤʝʪʘʥʦʣʫ ʪʘ ʢʨʦʭʤʘʣʶ. 

ʇʝʨʝʚʘʞʥʘ ʙʽʣʴʰʽʩʪʴ ʦʪʨʠʤʘʥʠʭ ʧʨʦʜʫʢʪʽʚ ʧʨʠʟʥʘʯʘʣʘʩʷ ʜʣʷ ʜʦʜʘʚʘʥʥʷ ʜʦ 

ʢʦʨʤʫ ʪʚʘʨʠʥʘʤ. 

ʆʩʚʦʻʥʦ ʚʠʨʦʙʥʠʮʪʚʦ ʘʤʽʥʦʢʠʩʣʦʪ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʽʢʨʦʙʥʠʭ ʤʫʪʘʥʪʽʚ 

(ʮʝʡ ʩʧʦʩʽʙ ʤʘʻ ʥʘʡʙʽʣʴʰʝ ʟʥʘʯʝʥʥʷ ʩʝʨʝʜ ʤʦʞʣʠʚʠʭ ʩʧʦʩʦʙʽʚ ʾʭ ʦʜʝʨʞʘʥʥʷ). 
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ʃʽʜʠʨʫʶʯʝ ʩʪʘʥʦʚʠʱʝ ʫ ʩʚʽʪʽ ʟ ʚʠʨʦʙʥʠʮʪʚʘ ʧʨʦʜʫʢʪʽʚ ʤʽʢʨʦʙʥʦʛʦ ʩʠʥʪʝʟʫ 

ʟʘʡʤʘʻ ʥʘ ʪʦʡ ʯʘʩ ʗʧʦʥʽʷ.  

ʋ ʈʘʜʷʥʩʴʢʦʤʫ ʉʦʶʟʽ ʙʫʣʘ ʩʪʚʦʨʝʥʘ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʘ ʽʥʜʫʩʪʨʽʷ ʧʽʜ 

ʢʝʨʽʚʥʠʮʪʚʦʤ ɺ. ʆ. ɹʠʢʦʚʘ, ʚʠʨʦʙʣʷʣʦʩʷ ʧʦʥʘʜ 1 ʤʣʥ ʪ ʤʽʢʨʦʙʥʦʛʦ ʙʽʣʢʘ, ʱʦ 

ʜʦʟʚʦʣʷʣʦ ʚʠʧʫʩʢʘʪʠ ʧʦʚʥʦʮʽʥʥʽ ʟʙʘʣʘʥʩʦʚʘʥʽ ʢʦʨʤʠ ʜʣʷ ʚʠʨʦʱʫʚʘʥʥʷ ʧʪʠʮʽ ʪʘ 

ʭʫʜʦʙʠ (ʨʠʩ. 31). 

 

ʈʠʩ. 31. ʈʘʜʷʥʩʴʢʠʡ ʚʯʝʥʠʡ ʫ ʛʘʣʫʟʽ ʙʽʦʪʝʭʥʦʣʦʛʽʾ ʨʦʩʣʠʥ, ʙʽʦʤʝʜʠʯʥʦʾ 

ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʩʪʚʦʨʝʥʥʷ ʬʽʪʦʧʨʝʧʘʨʘʪʽʚ ɺʘʣʝʨʽʡ ʆʣʝʢʩʽʡʦʚʠʯ ɹʠʢʦʚ 

 

ʆʪʨʠʤʘʥʥʷ ʙʽʣʢʦʚʠʭ ʨʝʯʦʚʠʥ ʥʝ ʻ ʻʜʠʥʠʤ ʥʘʧʨʷʤʦʤ ʚʝʣʠʢʦʪʦʥʥʘʞʥʦʾ 

ʛʘʣʫʟʽ ʙʽʦʪʝʭʥʦʣʦʛʽʾ. ɿʥʘʯʥʫ ʨʦʣʴ ʤʘʶʪʴ ʚʠʨʦʙʥʠʮʪʚʘ ʘʤʽʥʦʢʠʩʣʦʪ ʢʦʨʤʦʚʦʛʦ, 

ʭʘʨʯʦʚʦʛʦ ʪʘ ʤʝʜʠʯʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ, ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʬʝʨʤʝʥʪʥʠʭ ʧʨʝʧʘʨʘʪʽʚ 

ʜʣʷ ʤʝʜʠʮʠʥʠ ʪʘ ʚʝʪʝʨʠʥʘʨʽʾ, ʙʽʦʣʦʛʽʯʥʠʭ ʜʦʙʨʠʚ, ʟʘʩʦʙʽʚ ʟʘʭʠʩʪʫ ʨʦʩʣʠʥ, 

ʚʽʪʘʤʽʥʽʚ. 

ʋ ʮʝʡ ʧʝʨʽʦʜ ʙʫʜʫʶʪʴʩʷ ʧʝʨʰʽ ʟʘʚʦʜʠ, ʜʝ ʚʠʨʦʙʣʷʶʪʴ ʢʦʨʤʦʚʽ ʜʨʽʞʜʞʽ ʥʘ 

ʛʽʜʨʦʣʽʟʘʪʘʭ ʜʝʨʝʚʠʥʠ, ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʚʽʜʭʦʜʘʭ ʪʘ ʥʘ ʩʫʣʴʬʽʪʥʠʭ ʣʫʢʘʭ 

(ʚʽʜʭʦʜʘʭ ʮʝʣʶʣʦʟʥʦ-ʧʘʧʝʨʦʚʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ). ʅʘ ʧʽʜʧʨʠʻʤʩʪʚʘʭ 

ʚʧʨʦʚʘʜʞʫʻʪʴʩʷ ʚʝʣʠʢʦʛʘʙʘʨʠʪʥʝ ʛʝʨʤʝʪʠʟʦʚʘʥʝ ʦʙʣʘʜʥʘʥʥʷ, ʱʦ ʟʘʙʝʟʧʝʯʠʣʦ 

ʩʪʝʨʠʣʴʥʽʩʪʴ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʷʢ ʚʘʞʣʠʚʫ ʫʤʦʚʫ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʦʛʦ 

ʚʠʨʦʙʥʠʮʪʚʘ ʘʮʝʪʦʥʫ ʪʘ ʙʫʪʘʥʦʣʫ. 

ʉʫʪʪʻʚʫ ʨʦʣʴ ʫ ʮʽ ʨʦʢʠ ʚʽʜʽʛʨʘʣʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʣʽʪʠʥ ʪʚʘʨʠʥ ʽ ʨʦʩʣʠʥ. 

ʇʽʩʣʷ ʫʩʧʽʰʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʚʘʢʮʠʥʠ ʚʽʨʫʩʫ ʧʦʣʽʦʤʽʻʣʽʪʫ, ʱʦ 
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ʚʠʨʦʱʫʻʪʴʩʷ ʚ ʢʫʣʴʪʫʨʽ ʢʣʽʪʠʥ ʩʩʘʚʮʽʚ, ʣʽʥʽʾ ʢʫʣʴʪʫʨ ʢʣʽʪʠʥ ʣʶʜʠʥʠ ʩʪʘʣʠ 

ʥʝʟʘʤʽʥʥʠʤʠ ʜʣʷ ʚʠʜʽʣʝʥʥʷ ʪʘ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʽʥʰʠʭ ʚʽʨʫʩʽʚ, ʚʠʨʦʙʥʠʮʪʚʘ 

ʘʥʪʠʪʽʣ, ʽʥʪʝʨʬʝʨʦʥʫ, ʧʨʦʪʠʧʫʭʣʠʥʥʠʭ ʭʽʤʽʦʧʨʝʧʘʨʘʪʽʚ. ʋ ʮʝʡ ʧʝʨʽʦʜ ʙʫʣʦ 

ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʩʧʦʩʽʙ ʪʨʠʚʘʣʦʛʦ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʨʦʩʣʠʥʥʠʭ ʪʢʘʥʠʥ in vitro 

(ʫ ʩʢʣʽ) ʟʘ ʨʘʭʫʥʦʢ ʧʝʨʽʦʜʠʯʥʦʛʦ ʧʝʨʝʩʘʜʞʝʥʥʷ ʾʭ ʥʘ ʩʚʽʞʝ ʞʠʚʠʣʴʥʝ 

ʩʝʨʝʜʦʚʠʱʝ. ʎʝ ʚʽʜʢʨʠʪʪʷ ʜʘʣʦ ʥʦʚʠʡ ʧʦʰʪʦʚʭ ʫ ʨʦʙʦʪʽ ʟ ʢʫʣʴʪʫʨʦʶ ʪʢʘʥʠʥ, 

ʷʢʠʡ ʦʟʥʘʤʝʥʫʚʘʚʩʷ ʟʨʦʩʪʘʶʯʠʤ ʯʠʩʣʦʤ ʥʦʚʠʭ ʦʙôʻʢʪʽʚ, ʫʩʧʽʰʥʦ ʚʚʝʜʝʥʠʭ ʫ 

ʢʫʣʴʪʫʨʫ. 

ʅʘʧʨʠʢʽʥʮʽ 60-ʭ ʨʦʢʽʚ ʽʤʤʦʙʽʣʽʟʦʚʘʥʽ ʬʝʨʤʝʥʪʠ ʪʘ ʢʣʽʪʠʥʠ ʩʪʘʣʠ ʫʩʧʽʰʥʦ 

ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ ʥʝ ʪʽʣʴʢʠ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʥʘʧʽʚʩʠʥʪʝʪʠʯʥʠʭ ʧʨʝʧʘʨʘʪʽʚ, ʘ ʡ 

ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʥʝʩʢʣʘʜʥʠʭ ʙʽʦʭʽʤʽʯʥʠʭ ʘʥʘʣʽʟʽʚ. 

ʄʽʢʨʦʙʥʘ ʙʽʦʪʝʭʥʦʣʦʛʽʷ ʧʦʚôʷʟʘʥʘ ʽʟ ʛʝʦʣʦʛʽʯʥʦʶ ʤʽʢʨʦʙʽʦʣʦʛʽʻʶ. ʋ 

ʟʚôʷʟʢʫ ʟ ʮʠʤ ʚʠʥʠʢʣʘ ʥʦʚʘ ʛʘʣʫʟʴ ʙʽʦʪʝʭʥʦʣʦʛʽʾ ï ʙʽʦʛʝʦʪʝʭʥʦʣʦʛʽʷ. 

ɹʽʦʛʝʦʪʝʭʥʦʣʦʛʽʷ ï ʮʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʠʡʦʤʽʚ ʽ ʤʝʪʦʜʽʚ 

ʜʦ ʚʠʜʦʙʫʪʢʫ, ʟʙʘʛʘʯʝʥʥʷ ʪʘ ʧʝʨʝʨʦʙʢʠ ʨʫʜ, ʚʽʜʜʽʣʝʥʥʷ ʪʘ ʢʦʥʮʝʥʪʨʫʚʘʥʥʷ 

ʤʝʪʘʣʽʚ ʟʽ ʩʪʽʯʥʠʭ ʚʦʜ ʷʢ ʚʪʦʨʠʥʥʦʾ ʩʠʨʦʚʠʥʠ, ʝʢʩʪʨʘʢʮʽʾ ʟʘʣʠʰʢʦʚʠʭ ʧʦʨʮʽʡ 

ʥʘʬʪʠ ʟ ʨʦʜʦʚʠʱ, ʱʦ ʚʠʯʝʨʧʫʶʪʴʩʷ. ɹʽʦʛʝʦʪʝʭʥʦʣʦʛʽʷ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ 

ʟʘʩʪʦʩʫʚʘʥʥʽ ʟʤʽʰʘʥʠʭ ʢʫʣʴʪʫʨ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ (ʘʩʦʮʽʘʮʽʡ). ʄʝʪʦʜʠ 

ʙʽʦʛʝʦʪʝʭʥʦʣʦʛʽʾ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʰʠʨʦʢʦʛʦ ʢʦʣʘ ʮʽʥʥʠʭ 

ʤʝʪʘʣʽʚ: Cu, U, Mn, Au, Ag, Pt, Zn, Ni, Sn, Cd ʪʘ ʽʥ. 

ɿʘʚʜʷʢʠ ʨʦʙʦʪʘʤ ʌ. ʉʝʥʛʝʨʘ ʱʦʜʦ ʩʪʨʫʢʪʫʨʠ ʙʽʣʢʽʚ, ʷʢʽ ʧʽʟʥʽʰʝ ʧʨʠʥʝʩʣʠ 

ʡʦʤʫ ʩʣʘʚʫ ʪʘ ʧʝʨʰʫ ʅʦʙʝʣʽʚʩʴʢʫ ʧʨʝʤʽʶ, ʘ ʪʘʢʦʞ ʇ. ɽʜʤʘʥʘ, ʷʢʠʡ ʨʘʟʦʤ ʟʽ 

ʩʚʦʾʤ ʧʦʤʽʯʥʠʢʦʤ ɼʞʝʬʬʨʽ ɹʝʛʛʦʤ ʫ 1967 ʨʦʮʽ ʫʩʧʽʰʥʦ ʨʦʟʨʦʙʠʚ ʧʦʚʥʽʩʪʶ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʡ ʩʝʢʚʝʥʩʦʨ ʙʽʣʢʘ, ʥʘʟʚʘʥʠʡ ʩʝʢʚʝʥʘʪʦʨʦʤ, ʟᾷʷʚʠʣʠʩʷ ʧʨʠʣʘʜʠ 

ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʩʪʨʫʢʪʫʨʠ ʙʽʣʢʽʚ (ʨʠʩ. 32, 33).  

ʇʦʪʽʤ ʉʝʥʛʝʨ ʜʦʚʛʦ ʟʘʡʤʘʚʩʷ ʚʠʚʯʝʥʥʷʤ ʤʦʣʝʢʫʣ ʈʅʂ. ʁʦʛʦ ʛʨʫʧʘ 

ʦʪʨʠʤʘʣʘ ʯʠʤʘʣʦ ʮʽʢʘʚʠʭ ʨʝʟʫʣʴʪʘʪʽʚ, ʘʣʝ ʫ 1970-ʭ ʨʦʢʘʭ ʮʽ ʨʝʟʫʣʴʪʘʪʠ ʙʫʣʠ 

ʟʘʪʴʤʘʨʝʥʽ ʧʽʟʥʽʰʠʤ ʡʦʛʦ ʜʦʩʷʛʥʝʥʥʷʤ: ʚʠʥʘʭʦʜʦʤ ʤʝʪʦʜʫ ʯʠʪʘʥʥʷ ɼʅʂ, ʷʢʠʡ ʟʘ 

ʣʽʯʝʥʽ ʨʦʢʠ ʟʤʽʥʠʚ ʚʝʩʴ ʧʝʡʟʘʞ ʤʦʣʝʢʫʣʷʨʥʦʾ ʙʽʦʣʦʛʽʾ ʪʘ ʛʝʥʝʪʠʢʠ. ɿʘʢʦʥʦʤʽʨʥʦ, 

ʱʦ ʟʘ ʮʝ ʜʦʩʷʛʥʝʥʥʷ ʉʝʥʛʝʨ ʙʫʚ ʚʜʨʫʛʝ ʫʜʦʩʪʦʻʥʠʡ ʅʦʙʝʣʽʚʩʴʢʦʾ ʧʨʝʤʽʾ.  
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ʈʠʩ. 32. ɸʥʛʣʽʡʩʴʢʠʡ ʙʽʦʭʽʤʽʢ 

ʌʨʝʜʝʨʽʢ ʉʝʥʛʝʨ 

 ʈʠʩ. 33. ʐʚʝʜʩʴʢʠʡ ʙʽʦʭʽʤʽʢ  

ʇʝʨ ɺʽʢʪʦʨ ɽʜʤʘʥ 

  

ʋ 1959 ʨʦʮʽ ʅʦʙʝʣʽʚʩʴʢʫ ʧʨʝʤʽʶ ʦʪʨʠʤʘʣʠ ʉ. ʆʯʘʦ ʪʘ ɸ. ʂʦʨʥʙʝʨʛ, ʷʢʠʤ 

ʚʜʘʣʦʩʷ ʚʠʜʽʣʠʪʠ ʙʽʣʢʠ, ʱʦ çʟʰʠʚʘʶʪʴè ʘʙʦ çʩʢʣʝʶʶʪʴè ʥʫʢʣʝʦʪʠʜʠ ʚ 

ʧʦʣʽʤʝʨʥʽ ʣʘʥʮʶʞʢʠ, ʩʠʥʪʝʟʫʶʯʠ ʪʠʤ ʩʘʤʠʤ ʤʘʢʨʦʤʦʣʝʢʫʣʠ ɼʅʂ (ʨʠʩ. 34, 35). 

ʆʜʠʥ ʽʟ ʪʘʢʠʭ ʬʝʨʤʝʥʪʽʚ ʙʫʚ ʚʠʜʽʣʝʥʠʡ ʟ ʢʠʰʢʦʚʦʾ ʧʘʣʠʯʢʠ ʪʘ ʥʘʟʚʘʥʠʡ ɼʅʂ-

ʧʦʣʽʤʝʨʘʟʘ. ɺʦʥʘ ʟʜʽʡʩʥʶʻ ʩʠʥʪʝʟ ɼʅʂ ʥʘ ʤʘʪʨʠʮʽ ɼʅʂ. ʊʘʢʠʤ ʯʠʥʦʤ ʚʯʝʥʽ 

ʦʪʨʠʤʘʣʠ ʫ ʩʚʦʻ ʨʦʟʧʦʨʷʜʞʝʥʥʷ ʬʝʨʤʝʥʪʠ, ʱʦ ʟʰʠʚʘʶʪʴ ʽ ʧʦʣʽʤʝʨʠʟʫʶʪʴ ɼʅʂ, 

ʥʘʟʚʘʥʽ ʣʽʛʘʟʘʤʠ. ʋ 1960-ʭ ʨʦʢʘʭ ʰʚʝʡʮʘʨʩʴʢʠʡ ʙʽʦʭʽʤʽʢ ɺʝʨʥʝʨ ɸʨʙʝʨ ʚʽʜʢʨʠʚ 

ʬʝʨʤʝʥʪʠ, ʱʦ çʨʦʟʨʽʟʘʶʪʴè ɼʅʂ ʥʘ ʤʘʣʝʥʴʢʽ ʰʤʘʪʦʯʢʠ (ʨʠʩ. 36). ɺʦʥʠ 

ʦʪʨʠʤʘʣʠ ʥʘʟʚʫ ʨʝʩʪʨʠʢʪʘʟʠ.  

                        

ʈʠʩ. 34. ɯʩʧʘʥʩʴʢʠʡ ʪʘ 

ʘʤʝʨʠʢʘʥʩʴʢʠʡ ʙʽʦʭʽʤʽʢ 

ʉʝʚʝʨʦ ʆʯʦʘ ʜʝ 

ɸʣʴʙʦʨʥʦʩ 

ʈʠʩ. 35. ɸʤʝʨʠʢʘʥʩʴʢʠʡ 

ʙʽʦʭʽʤʽʢ  

ɸʨʪʫʨ ʂʦʨʥʙʝʨʛ 

ʈʠʩ. 36. ʐʚʝʡʮʘʨʩʴʢʠʡ 

ʤʽʢʨʦʙʽʦʣʦʛ ʪʘ ʛʝʥʝʪʠʢ 

ɺʝʨʥʝʨ ɸӢʨʙʝʨ 
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ʏʝʨʝʟ ʜʝʩʷʪʠʣʽʪʪʷ ɻʝʨʙʝʨʪ ɹʦʡʻʨ ʚʩʪʘʥʦʚʠʚ, ʱʦ ʮʽ ʬʝʨʤʝʥʪʘʪʠʚʥʽ 

çʥʦʞʠʮʽè ʨʦʟʨʽʟʘʶʪʴ ɼʅʂ ʣʠʰʝ ʫ ʧʝʚʥʠʭ ʤʽʩʮʷʭ. ʆʪʞʝ, ʙʫʣʦ ʟʥʘʡʜʝʥʦ 

çʥʦʞʠʮʽè ʪʘ çʢʣʝʡè ʜʣʷ ɼʅʂ. 

ʈʦʟʰʠʬʨʦʚʢʘ ʛʝʥʝʪʠʯʥʦʛʦ ʢʦʜʫ, ʱʦ ʘʩʦʮʽʶʻʪʴʩʷ ʟ ʜʦʩʣʽʜʞʝʥʥʷʤʠ 

ʄ. ʅʽʨʝʥʙʝʨʛʘ, ʍ. ɻ. ʂʦʨʘʥʠ ʽ ʈ. ʍʦʣʣʽ, ʚʠʢʦʥʘʥʠʤʠ ʚ 1966 ʨʦʮʽ, ʪʘʢʦʞ 

ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʨʦʟʨʷʜʫ ʥʘʡʙʽʣʴʰʠʭ ʚʽʜʢʨʠʪʪʽʚ ʫ ʛʘʣʫʟʽ ʤʦʣʝʢʫʣʷʨʥʦʾ ʛʝʥʝʪʠʢʠ, 

ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʧʝʨʝʡʪʠ ʚʽʜ ʘʥʘʣʽʟʫ ʛʝʥʽʚ ʜʦ ʘʥʘʣʽʟʫ ʙʽʣʢʽʚ ʪʘ ʚʠʚʯʝʥʥʷ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʢʣʽʪʠʥʠ ʷʢ ʮʽʣʦʾ ʚʟʘʻʤʦʧʦʚôʷʟʘʥʦʾ ʩʠʩʪʝʤʠ. ʉʧʨʘʚʜʽ, ʟʥʘʥʥʷ 

ʥʫʢʣʝʦʪʠʜʥʦʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʢʦʜʫʶʯʦʾ ɼʅʂ ʜʦʟʚʦʣʷʻ ʦʜʥʦʟʥʘʯʥʦ ʧʨʦʛʥʦʟʫʚʘʪʠ 

ʘʤʽʥʦʢʠʩʣʦʪʥʫ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʢʦʜʦʚʘʥʦʛʦ ʙʽʣʢʘ. ʈʦʙʝʨʪ ʍʦʣʣʽ, ʍʘʨ ɻʦʙʽʥʜ 

ʂʦʨʘʥʘ ʪʘ ʄʘʨʰʘʣʣ ʅʽʨʝʥʙʝʨʛ ʩʠʥʪʝʟʫʚʘʣʠ ʣʘʥʮʶʛʠ ɼʅʂ ʽ ʈʅʂ, ʽ ʚʠʷʚʠʣʠ 

ʪʨʠʧʣʝʪʠ, ʱʦ ʩʣʫʞʘʪʴ ʩʠʛʥʘʣʦʤ ʜʦ ʧʦʯʘʪʢʫ ʪʘ ʢʽʥʮʷ ʙʽʦʩʠʥʪʝʟʫ ʩʧʝʮʠʬʽʯʥʦʛʦ 

ʙʽʣʢʘ. ɰʤ ʚʜʘʣʦʩʷ ʚʩʪʘʥʦʚʠʪʠ, ʱʦ ʪʨʘʥʩʧʦʨʪʥʘ ʈʅʂ ʤʘʻ ʜʚʽ ʩʪʨʫʢʪʫʨʠ: ʧʝʨʚʠʥʥʫ 

ʽ ʚʪʦʨʠʥʥʫ, ʽ ʥʘʚʽʪʴ ʟôʷʩʫʚʘʪʠ ʱʦ ʚʦʥʠ ʩʦʙʦʶ ʧʨʝʜʩʪʘʚʣʷʶʪʴ. ʉʘʤʝ ʮʷ ʩʠʩʪʝʤʘ 

ʟʘʙʝʟʧʝʯʫʻ ʧʨʘʚʠʣʴʥʝ ʨʦʟʪʘʰʫʚʘʥʥʷ ʘʤʽʥʦʢʠʩʣʦʪ ʫ ʩʢʣʘʜʽ ʙʽʣʢʘ. ʋ 1968 ʂʦʨʘʥʘ 

ʨʘʟʦʤ ʟ ʍʦʣʣʽ ʪʘ ʅʽʨʝʥʙʝʨʛʦʤ ʙʫʣʠ ʫʜʦʩʪʦʻʥʽ ʅʦʙʝʣʽʚʩʴʢʦʾ ʧʨʝʤʽʾ ʟ ʬʽʟʽʦʣʦʛʽʾ ʪʘ 

ʤʝʜʠʮʠʥʠ çʟʘ ʨʦʟʰʠʬʨʫʚʘʥʥʷ ʛʝʥʝʪʠʯʥʦʛʦ ʢʦʜʫ ʪʘ ʡʦʛʦ ʨʦʣʽ ʚ ʩʠʥʪʝʟʽ ʙʽʣʢʘè. ʋ 

1970 ʨ. ʫʯʝʥʠʤ ʚʜʘʣʦʩʷ ʩʠʥʪʝʟʫʚʘʪʠ ɼʅʂ, ʘ ʯʝʨʝʟ ʢʽʣʴʢʘ ʨʦʢʽʚ ï ʛʝʥ ʢʠʰʢʦʚʦʾ 

ʧʘʣʠʯʢʠ (ʨʠʩ. 37-39). 

                           

ʈʠʩ. 37. ɯʥʜʽʡʩʴʢʠʡ ʪʘ 

ʘʤʝʨʠʢʘʥʩʴʢʠʡ 

ʤʦʣʝʢʫʣʷʨʥʠʡ ʙʽʦʣʦʛ 

ʍʘʨ ɻʦʙʽʥʜ ʂʦʨʘʥʘ 

ʈʠʩ. 38. ɸʤʝʨʠʢʘʥʩʴʢʠʡ 

ʙʽʦʭʽʤʽʢ  

ʈʦʙʝʨʪ ɺʽʣʴʷʤ ʍʦʣʣʽ 

ʈʠʩ. 39. ɸʤʝʨʠʢʘʥʩʴʢʠʡ 

ʙʽʦʭʽʤʽʢ ʽ ʛʝʥʝʪʠʢ 

ʄʘʨʰʘʣʣ ʋʦʨʨʝʥ 

ʅʽʨʝʥʙʝʨʛ 
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ʋ ʪʨʘʚʥʽ 1970 ʨ. ʥʘ ʄʽʞʥʘʨʦʜʥʦʤʫ ʧʨʦʪʠʨʘʢʦʚʦʤʫ ʢʦʥʛʨʝʩʽ ʚ ʍôʶʩʪʦʥʽ 

ɻ. ʊʝʤʽʥ ʟ ɺʽʩʢʦʥʩʠʥʩʴʢʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʧʦʚʽʜʦʤʠʚ, ʱʦ ʚʠʜʽʣʠʚ ʥʦʚʠʡ 

ʬʝʨʤʝʥʪ, ʱʦ ʜʽʻ ʫ çʟʚʦʨʦʪʥʦʤʫè ʥʘʧʨʷʤʢʫ, ʪʦʙʪʦ ʽʥʬʦʨʤʘʮʽʷ ʤʦʛʣʘ ʟʯʠʪʫʚʘʪʠʩʷ 

ʷʢ ʟ ɼʅʂ ʜʣʷ ʩʠʥʪʝʟʫ ʈʅʂ, ʪʘʢ ʽ ʥʘʚʧʘʢʠ. ʊʦʜʽ ʞ ʥʘ ʩʠʤʧʦʟʽʫʤʽ ʟ ʢʽʣʴʢʽʩʥʦʾ 

ʙʽʦʣʦʛʽʾ ʚ ʂʦʣʜ-ʉʧʨʽʥʛ-ʍʘʨʙʦʨ ʟ ʧʦʜʽʙʥʠʤ ʧʦʚʽʜʦʤʣʝʥʥʷʤ ʚʠʩʪʫʧʠʚ ɼ. ɹʘʣʪʽʤʦʨ 

ʟ ʄʘʩʩʘʯʫʩʝʪʩʴʢʦʛʦ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʽʥʩʪʠʪʫʪʫ. ʅʦʚʠʡ ʬʝʨʤʝʥʪ ʦʪʨʠʤʘʚ ʥʘʟʚʫ 

çʟʚʦʨʦʪʥʘè, ʘʙʦ çʨʝʚʝʨʩʠʚʥʘè ʪʨʘʥʩʢʨʠʧʪʘʟʘ (ʈʊ), ʦʩʢʽʣʴʢʠ ʟʜʽʡʩʥʶʻ ʩʠʥʪʝʟ 

ʥʫʢʣʝʾʥʦʚʦʾ ʢʠʩʣʦʪʠ ʷʢ ʙʠ ʫ ʟʚʦʨʦʪʥʦʤʫ ʥʘʧʨʷʤʢʫ. ʈʘʜʷʥʩʴʢʠʡ ʘʢʘʜʝʤʽʢ 

ɺ. ɸ. ɽʥʛʝʣʴʛʘʨʜʪ ʟʘʧʨʦʧʦʥʫʚʘʚ ʥʘʟʠʚʘʪʠ ʈʊ çʨʝʚʝʨʪʘʟʦʶè, ʱʦ ʚʩʽʤ ʜʦʚʝʣʦʩʷ 

ʜʦ ʩʤʘʢʫ. ʏʝʨʝʟ ʧôʷʪʴ ʨʦʢʽʚ ɻ. ʊʝʤʽʥʫ ʪʘ ɼ. ɹʘʣʪʠʤʦʨʫ ʨʘʟʦʤ ʟ ʈ. ɼʶʣʴʙʝʢʢʦ 

ʚʨʫʯʠʣʠ ʅʦʙʝʣʽʚʩʴʢʫ ʧʨʝʤʽʶ ʟʘ ʚʽʜʢʨʠʪʪʷ, ʱʦ ʩʪʦʩʫʶʪʴʩʷ ʚʟʘʻʤʦʜʽʾ ʤʽʞ 

ʦʥʢʦʛʝʥʥʠʤʠ ʚʽʨʫʩʘʤʠ ʪʘ ʛʝʥʝʪʠʯʥʠʤ ʤʘʪʝʨʽʘʣʦʤ ʢʣʽʪʠʥʠ (ʨʠʩ. 40-42). 

                      

ʈʠʩ. 40. ɸʤʝʨʠʢʘʥʩʴʢʠʡ 

ʛʝʥʝʪʠʢ  

ʍʘʫʘʨʜ ʄʘʨʪ̔ʥ ʊʝӢʤ̔ʥ 

ʈʠʩ. 41. ɸʤʝʨʠʢʘʥʩʴʢʠʡ 

ʤʦʣʝʢʫʣʷʨʥʠʡ ʙʽʦʣʦʛ 

ɼʝʡʚʽʜ ɹʘʣʪʠʤʦʨ 

ʈʠʩ. 42. ɸʤʝʨʠʢʘʥʩʴʢʠʡ 

ʚʽʨʫʩʦʣʦʛ  

ʈʝʥʘʪʦ ɼʶʣʴʙʝʢʢʦ 

 

ɿʘ ʜʦʧʦʤʦʛʦʶ ʈʊ ʤʦʞʥʘ ʣʝʛʢʦ ʥʘʧʨʘʮʴʦʚʫʚʘʪʠ ʦʢʨʝʤʽ ʛʝʥʠ. ɼʣʷ ʮʴʦʛʦ 

ʙʽʣʴʰʝ ʥʝ ʪʨʝʙʘ ʙʫʣʦ ʰʫʢʘʪʠ ʚʽʜʧʦʚʽʜʥʫ ʜʽʣʷʥʢʫ ɼʅʂ, çʚʠʨʽʟʘʪʠè ʾʾ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʩʧʝʮʽʘʣʴʥʠʭ ʬʝʨʤʝʥʪʽʚ ʽ ʪ. ʽʥ. ɺʩʝ ʩʪʘʣʦ ʧʨʦʩʪʽʰʝ ʽ ʥʘʚʧʘʢʠ. 

ʅʝʦʙʭʽʜʥʦ ʙʫʣʦ ʧʨʦʩʪʦ ʩʪʠʤʫʣʶʚʘʪʠ ʛʝʥ ʜʦ ʨʦʙʦʪʠ, ʚʥʘʩʣʽʜʦʢ ʯʦʛʦ ʚʽʥ 

çʚʠʨʦʙʣʷʚè ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʽʈʅʂ-ʢʦʧʽʡ, ʷʢʽ ʚʽʜʥʦʩʥʦ ʣʝʛʢʦ ʚʠʜʽʣʷʶʪʴʩʷ ʟ 

ʢʣʽʪʠʥʠ. ɸ ʧʦʪʽʤ ʟʘ ʜʦʧʦʤʦʛʦʶ ʈʊ ʤʦʞʥʘ ʙʫʣʦ ʟʨʦʙʠʪʠ ʢʦʧʽʶ ʛʝʥʘ ʫ ʚʠʛʣʷʜʽ 
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ɼʅʂ. ʑʦʙ ʥʝ ʧʣʫʪʘʪʠ ʮʶ ʟʨʦʙʣʝʥʫ ʣʶʜʠʥʦʶ ɼʅʂ-ʢʦʧʽʶ ʟʽ ʟʚʠʯʘʡʥʠʤ ʛʝʥʦʤ 

ʢʣʽʪʠʥʥʦʾ ɼʅʂ, çʢʦʧʽʡʥʠʡè ʛʝʥ ʩʪʘʣʠ ʧʦʟʥʘʯʘʪʠ ʢɼʅʂ. 

ʇʨʠʨʦʜʥʦ, ʱʦ ʙʝʟ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʾ ʨʦʙʦʪʠ ʟʽ ʚʩʪʘʥʦʚʣʝʥʥʷ ʩʪʨʫʢʪʫʨʠ 

ɼʅʂ, ʨʦʟʰʠʬʨʫʚʘʥʥʷ ʛʝʥʝʪʠʯʥʦʛʦ ʢʦʜʫ ʙʫʣʦ ʥʝʤʦʞʣʠʚʠʤ ʜʦʩʷʛʪʠ ʩʫʯʘʩʥʠʭ 

ʨʝʟʫʣʴʪʘʪʽʚ ʫ ʛʘʣʫʟʽ ʙʽʦʪʝʭʥʦʣʦʛʽʾ. ɿôʷʩʫʚʘʥʥʷ ʤʝʭʘʥʽʟʤʽʚ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʪʘ 

ʨʝʧʣʽʢʘʮʽʾ ɼʅʂ, ʚʠʜʽʣʝʥʥʷ ʪʘ ʚʠʚʯʝʥʥʷ ʩʧʝʮʠʬʽʯʥʠʭ ʬʝʨʤʝʥʪʽʚ ʧʨʠʟʚʝʣʦ ʜʦ 

ʬʦʨʤʫʚʘʥʥʷ ʩʫʚʦʨʦʛʦ ʥʘʫʢʦʚʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʨʦʟʨʦʙʢʠ ʙʽʦʪʝʭʥʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʥʘ 

ʦʩʥʦʚʽ ʛʝʥʥʦ-ʽʥʞʝʥʝʨʥʠʭ ʤʘʥʽʧʫʣʷʮʽʡ. ʎʽ ʚʽʜʢʨʠʪʪʷ ʟʘʢʣʘʣʠ ʬʫʥʜʘʤʝʥʪ 

ʤʦʣʝʢʫʣʷʨʥʦʾ ʙʽʦʣʦʛʽʾ ʪʘ ʛʝʥʥʦʾ ʽʥʞʝʥʝʨʽʾ. 

5. ʉʫʯʘʩʥʠʡ ʧʝʨʽʦʜ ʨʦʟʚʠʪʢʫ ʙʽʦʪʝʭʥʦʣʦʛʽʾ (1975 ʨ. - ʜʦ ʥʘʰʦʛʦ ʯʘʩʫ) 

ʑʝ ʚ 70-ʭ ʨʦʢʘʭ ʟᾷ̫ ʚʠʣʠʩʷ ʥʦʚʽ ʪʝʭʥʦʣʦʛʽʾ, ʷʢʽ ʩʴʦʛʦʜʥʽ ʥʘʟʠʚʘʶʪʴ 

çʛʝʥʝʪʠʯʥʘ ʽʥʞʝʥʝʨʽʷè. ɰʭʥʷ ʩʫʪʴ ʟʚʦʜʠʪʴʩʷ ʜʦ ʥʘʩʪʫʧʥʦʛʦ: ʫ ʢʣʽʪʠʥʘʭ 

ʝʫʢʘʨʽʦʪʽʚ ʻ ʭʨʦʤʦʩʦʤʠ (ʨʦʟʪʘʰʦʚʘʥʽ ʚ ʷʜʨʽ ʥʦʩʽʾ ʩʧʘʜʢʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ, 

ʫʢʣʘʜʝʥʦʾ ʚ ɼʅʂ), ʘ ʫ ʧʨʦʢʘʨʽʦʪʽʚ ï ʱʝ ʡ ʧʣʘʟʤʽʜʠ (ʧʦʟʘʭʨʦʤʦʩʦʤʥʽ ʥʦʩʽʾ ɼʅʂ). 

ʇʨʠ ʜʽʣʝʥʥʽ ʢʣʽʪʠʥʘ ʫʩʧʘʜʢʦʚʫʻ ʷʢ ʭʨʦʤʦʩʦʤʥʫ, ʪʘʢ ʽ ʧʣʘʟʤʽʜʥʫ ɼʅʂ, ʷʢʽ ʤʦʞʥʘ 

ʚʠʜʽʣʠʪʠ ʫ ʨʽʟʥʠʭ ʧʨʦʙʽʨʢʘʭ. ʇʣʘʟʤʽʜʘ ʩʣʫʛʫʻ ʩʚʦʻʨʽʜʥʠʤ ʪʨʘʥʩʧʦʨʪʦʤ ʜʣʷ 

ʜʦʩʪʘʚʢʠ ʚ ʢʣʽʪʠʥʫ ʙʫʜʴ-ʷʢʦʛʦ ʛʝʥʘ. ɼʣʷ ʮʴʦʛʦ ʪʨʝʙʘ ʨʦʟʨʽʟʘʪʠ ʧʣʘʟʤʽʜʫ ʪʘ 

ʚʩʪʘʚʠʪʠ ʚ ʤʽʩʮʝ ʨʦʟʨʽʟʫ ʧʦʪʨʽʙʥʠʡ ʛʝʥ. ʇʽʩʣʷ ʮʴʦʛʦ ʧʣʘʟʤʽʜʫ ʚʚʦʜʷʪʴ, 

ʥʘʧʨʠʢʣʘʜ, ʫ ʢʣʽʪʠʥʫ E. coli (ʢʠʰʢʦʚʫ ʧʘʣʠʯʢʫ), ʷʢʘ ʚ ʨʝʟʫʣʴʪʘʪʽ ʤʽʩʪʠʪʴ 

ʧʦʪʨʽʙʥʠʡ ʛʝʥ ʽ ʻ ɻʄ-ʦʙôʻʢʪ.  

ʋ 1973 ʨ. ɻʝʨʙʝʨʪ ɹʦʡʻʨ ʽ ʉʪʝʥʣʽ ʂʦʝʥ ʟʨʦʙʠʣʠ ʨʝʚʦʣʶʮʽʡʥʝ ʚʽʜʢʨʠʪʪʷ ʫ 

ʤʽʢʨʦʙʽʦʣʦʛʽʾ: ʚʦʥʠ ʚʠʥʘʡʰʣʠ ʧʨʦʩʪʠʡ ʽ ʝʬʝʢʪʠʚʥʠʡ ʤʝʪʦʜ ʚʽʜʙʦʨʫ ʧʝʚʥʠʭ ʛʝʥʽʚ 

ʟ ʦʨʛʘʥʽʟʤʫ ʪʘ ʚʽʜʪʚʦʨʝʥʥʷ ʮʴʦʛʦ ʛʝʥʝʪʠʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʧʨʘʢʪʠʯʥʦ ʫ 

ʥʝʦʙʤʝʞʝʥʠʭ ʢʽʣʴʢʦʩʪʷʭ (ʨʠʩ. 43, 44).  

ʊʝʭʥʦʣʦʛʽʷ ʨʝʢʦʤʙʽʥʘʥʪʥʦʾ ɼʅʂ (ʩʢʦʨʦʯʝʥʦ ʨɼʅʂ) ʧʝʨʝʜʙʘʯʘʻ ʰʪʫʯʥʝ 

ʟôʻʜʥʘʥʥʷ ʘʙʦ ʨʝʢʦʤʙʽʥʘʮʽʶ ʩʝʛʤʝʥʪʽʚ ʜʚʦʭ ʘʙʦ ʙʽʣʴʰʝ ʨʽʟʥʠʭ ʤʦʣʝʢʫʣ ɼʅʂ. 

ʉʧʦʣʫʯʝʥʽ ʩʝʛʤʝʥʪʠ ʚʩʪʘʚʣʷʶʪʴ ʫ ʙʘʢʪʝʨʽʾ ʘʙʦ ʽʥʰʠʡ ʪʠʧ ʦʨʛʘʥʽʟʤʫ, ʧʽʩʣʷ ʯʦʛʦ 

ʮʽ ʦʨʛʘʥʽʟʤʠ ʚʽʜʪʚʦʨʶʶʪʴ ʨʝʢʦʤʙʽʥʦʚʘʥʠʡ ʛʝʥʝʪʠʯʥʠʡ ʤʘʪʝʨʽʘʣ.  

ɺʠʥʘʭʽʜ ɹʦʡʻʨʘ ʪʘ ʂʦʝʥʘ ʚʠʟʥʘʥʦ ʦʜʥʠʤ ʽʟ ʥʘʡʟʥʘʯʥʽʰʠʭ ʟʘ ʦʩʪʘʥʥʽ 180 

ʨʦʢʽʚ. ʋ 2018 ʨ. ʅʘʮʽʦʥʘʣʴʥʠʤ ʙʶʨʦ ʝʢʦʥʦʤʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʦ ʨʦʟʨʦʙʣʝʥʦ 
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ʘʣʛʦʨʠʪʤ ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʟʥʘʯʫʱʦʩʪʽ ʧʘʪʝʥʪʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʝʢʩʪʦʚʦʛʦ 

ʘʥʘʣʽʟʫ ʜʘʥʠʭ ʟ ʧʘʪʝʥʪʥʠʭ ʜʦʢʫʤʝʥʪʽʚ USPTO ʟ 1840 ʧʦ 2010 ʨ. ɿʽ ʩʧʠʩʢʫ 250 

ʚʠʜʘʪʥʠʭ ʧʘʪʝʥʪʽʚ, ʚʠʜʘʥʠʭ ʟ 1840 ʨ., ʧʘʪʝʥʪʠ ɹʦʡʻʨʘ ʽ ʂʦʝʥʘ ʙʫʣʠ 

ʢʣʘʩʠʬʽʢʦʚʘʥʽ ʷʢ ʪʘʢʽ, ʱʦ ʩʧʨʘʚʠʣʠ ʥʘʡʙʽʣʴʰʠʡ ʚʧʣʠʚ, ʪʨʦʭʠ ʚʠʧʝʨʝʜʠʚʰʠ ʟʘ 

ʧʦʢʘʟʥʠʢʘʤʠ ʧʘʪʝʥʪ ʥʘ ʪʝʣʝʬʦʥ (ɸ. ɻ. ɹʝʣʣ), çʚ ʦʜʠʥ ʢʣʽʢè (ɼʞ. ʇ. ɹʝʟʦʩ) ʪʘ 

ʣʽʪʘʢ (ʆ. ʈʘʡʪ). 

                             

ʈʠʩ. 43. ɸʤʝʨʠʢʘʥʩʴʢʠʡ 

ʙʽʦʭʽʤʽʢ ɻʝʨʙʝʨʪ ɹʦʡʻʨ 

 ʈʠʩ. 44. ɸʤʝʨʠʢʘʥʩʴʢʠʡ ʛʝʥʝʪʠʢ 

ʉʪʝʥʣʽ ʅʦʨʤʘʥ ʂʦʝʥ 

 

ʇʦʜʘʣʴʰʠʡ ʨʦʟʚʠʪʦʢ ʪʝʭʥʦʣʦʛʽʾ ʨʝʢʦʤʙʽʥʘʥʪʥʠʭ ɼʅʂ ʧʨʠʟʚʽʚ ʜʦ 

ʩʪʚʦʨʝʥʥʷ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʤʝʪʦʜʠʢ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʚʠʜʽʣʷʪʠ, ʢʣʦʥʫʚʘʪʠ ʪʘ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʛʝʥʠ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʙʽʣʢʽʚ ʽʟ ʨʽʟʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ. ʎʝʡ 

ʥʦʚʠʡ ʧʽʜʭʽʜ ʚʧʣʠʥʫʚ ʥʘ ʨʦʟʚʠʪʦʢ ʙʘʛʘʪʴʦʭ ʨʦʟʜʽʣʽʚ ʙʽʦʣʦʛʽʯʥʦʾ ʥʘʫʢʠ. 

ʋ 1975-1978 pp. ʚʯʝʥʽ ʦʚʦʣʦʜʽʣʠ ʤʝʪʦʜʘʤʠ ʚʠʜʽʣʝʥʥʷ ʟ ʭʨʦʤʦʩʦʤʥʦʾ ʪʘ 

ʧʣʘʟʤʽʜʥʦʾ ɼʅʂ ʙʫʜʴ-ʷʢʠʭ ʛʝʥʽʚ ʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ʾʭ ʩʪʨʫʢʪʫʨʠ. ʋ 1977 ʨ. ʥʘ 

ʬʽʨʤʽ çɻʝʥʝʥʪʝʢè (ʉʐɸ) ʙʫʣʦ ʟʜʽʡʩʥʝʥʦ ʩʠʥʪʝʟ ʣʶʜʩʴʢʦʛʦ ʩʦʤʘʪʦʪʨʦʧʥʦʛʦ 

ʛʦʨʤʦʥʫ (ʛʦʨʤʦʥ ʨʦʩʪʫ) ï ʩʦʤʘʪʦʪʨʦʧʽʥʫ ï ʢʣʽʪʠʥʘʤʠ E. ʩoli; ʫ 1978 ʨ. ʪʘʤ ʞʝ 

ʙʫʣʦ ʦʪʨʠʤʘʥʦ ʽʥʩʫʣʽʥ. ʅʘ ʧʦʯʘʪʢʫ 80-ʭ ʨʦʢʽʚ ʪʘʢʦʞ ʟʘ ʜʦʧʦʤʦʛʦʶ ʮʽʻʾ ʙʘʢʪʝʨʽʾ 

ʙʫʣʠ ʚʠʜʽʣʝʥʽ ʝʥʜʦʨʬʽʥʠ (ʝʥʜʦʛʝʥʥʽ ʧʝʧʪʠʜʠ ʤʦʟʢʫ ʟ ʜʽʻʶ ʧʦʜʽʙʥʦʶ ʜʦ 

ʤʦʨʬʽʥʫ). ʋ 1980 ʨ. ʫʧʝʨʰʝ ʩʠʥʪʝʟʫʚʘʣʠ ʽʥʪʝʨʬʝʨʦʥ. ʊʘʢʠʤ ʯʠʥʦʤ, 

ʨʦʟʰʠʬʨʫʚʘʥʥʷ ʙʫʜʦʚʠ ɼʅʂ ʩʪʘʣʦ ʥʘʡʚʘʞʣʠʚʽʰʦʶ ʧʦʜʽʻʶ ʛʝʥʝʪʠʯʥʦʾ 

ʽʥʞʝʥʝʨʽʾ.  
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ɼʦʩʷʛʥʝʥʥʷʤ ʙʽʦʪʝʭʥʦʣʦʛʽʾ ʻ ʛʝʥʝʪʠʯʥʘ ʪʨʘʥʩʬʦʨʤʘʮʽʷ, ʧʝʨʝʥʝʩʝʥʥʷ 

ʯʫʞʦʨʽʜʥʠʭ ʜʦʥʦʨʩʴʢʠʭ ʛʝʥʽʚ ʫ ʢʣʽʪʠʥʠ-ʨʝʮʠʧʽʻʥʪʠ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʨʦʩʣʠʥ ʪʘ 

ʪʚʘʨʠʥ, ʦʪʨʠʤʘʥʥʷ ʪʨʘʥʩʛʝʥʥʠʭ ʦʨʛʘʥʽʟʤʽʚ ʽʟ ʥʦʚʠʤʠ ʯʠ ʧʦʩʠʣʝʥʠʤʠ 

ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʪʘ ʦʟʥʘʢʘʤʠ. ʋ 1980 ʨ. ʇ. ɹʝʨʛʫ ʙʫʣʦ ʚʨʫʯʝʥʦ ʅʦʙʝʣʽʚʩʴʢʫ 

ʧʨʝʤʽʶ ʟ ʭʽʤʽʾ ʟʘ ʩʠʥʪʝʟ ʧʝʨʰʦʾ ʨʝʢʦʤʙʽʥʘʥʪʥʦʾ ʤʦʣʝʢʫʣʠ ɼʅʂ (ʨʠʩ. 45). ɺʽʥ 

ʨʦʟʜʽʣʠʚ ʾʾ ʟ ʋ. ɻʽʣʙʝʨʪʦʤ, ʷʢʠʡ ʟʘʷʚʠʚ: çʄʠ ʤʦʞʝʤʦ ʦʪʨʠʤʘʪʠ ʜʣʷ ʤʝʜʠʯʥʠʭ 

ʮʽʣʝʡ ʘʙʦ ʜʣʷ ʢʦʤʝʨʮʽʡʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʬʘʢʪʠʯʥʦ ʙʫʜʴ-ʷʢʠʡ ʙʽʣʦʢ, ʟʜʘʪʥʠʡ 

ʚʧʣʠʚʘʪʠ ʥʘ ʚʘʞʣʠʚʽ ʬʫʥʢʮʽʾ ʣʶʜʩʴʢʦʛʦ ʪʽʣʘè (ʨʠʩ. 46).  

                                   

ʈʠʩ. 45. ɸʤʝʨʠʢʘʥʩʴʢʠʡ 

ʙʽʦʭʽʤʽʢ  

ʇʦʣ ʅʘʾʤ ɹʝʨʛ 

 ʈʠʩ. 46. ɸʤʝʨʠʢʘʥʩʴʢʠʡ ʙʽʦʭʽʤʽʢ, 

ʤʽʢʨʦʙʽʦʣʦʛ, ʬʽʟʠʢ ʪʘ ʤʦʣʝʢʫʣʷʨʥʠʡ 

ʙʽʦʣʦʛ  

ʋʦʣʪʝʨ ɻʽʣʙʝʨʪ 
 

ʋ 1983 ʨ. ʙʫʣʦ ʦʪʨʠʤʘʥʦ ʧʝʨʰʫ ʛʝʥʥʦ-ʤʦʜʠʬʽʢʦʚʘʥʫ ʨʦʩʣʠʥʫ ï ʪʶʪʶʥ, ʘ ʟ 

1987 ʨ. ʜʦʟʚʦʣʝʥʦ ʧʦʣʴʦʚʽ ʚʠʧʨʦʙʫʚʘʥʥʷ ʛʝʥʥʦ-ʤʦʜʠʬʽʢʦʚʘʥʠʭ (ɻʄ) ʨʦʩʣʠʥ 

(ʪʦʤʘʪ ʽ ʢʘʨʪʦʧʣʷ). ʋ 1984 ʨ. ʙʫʣʦ ʨʦʟʨʦʙʣʝʥʦ ʪʝʭʥʦʣʦʛʽʶ ʟʘʩʪʦʩʫʚʘʥʥʷ ʘʥʘʣʽʟʫ 

ɼʅʂ ʜʣʷ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʣʶʜʠʥʠ, ʽ ʟ 1985 ʨ. ʚʦʥʘ ʧʦʯʘʣʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʫ 

ʨʦʙʦʪʽ ʧʨʘʚʦʦʭʦʨʦʥʥʠʭ ʦʨʛʘʥʽʚ.  

ʇʦʣʽʤʝʨʘʟʥʘ ʣʘʥʮʶʛʦʚʘ ʨʝʘʢʮʽʷ (ʇʃʈ) ï ʤʝʪʦʜ ʤʦʣʝʢʫʣʷʨʥʦʾ ʙʽʦʣʦʛʽʾ, ʱʦ 

ʜʦʟʚʦʣʷʻ ʜʦʩʷʛʪʠ ʟʥʘʯʥʦʛʦ ʟʙʽʣʴʰʝʥʥʷ ʤʘʣʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ ʧʝʚʥʠʭ ʬʨʘʛʤʝʥʪʽʚ 

ʥʫʢʣʝʾʥʦʚʦʾ ʢʠʩʣʦʪʠ (ɼʅʂ ʘʙʦ ʈʅʂ) ʫ ʙʽʦʣʦʛʽʯʥʦʤʫ ʤʘʪʝʨʽʘʣʽ (ʧʨʦʙʽ) ʙʫʣʘ 

ʚʠʥʘʡʜʝʥʘ ʫ 1983 ʨʦʮʽ ʘʤʝʨʠʢʘʥʩʴʢʠʤ ʙʽʦʭʽʤʽʢʦʤ ʂʝʨʽ ʄʫʣʣʽʩʦʤ (ʨʠʩ. 47).  

ʋ 1986 ʨ. ʩʪʚʦʨʝʥʦ ʧʝʨʰʫ ʨʝʢʦʤʙʽʥʘʥʪʥʫ ʚʘʢʮʠʥʫ ʜʣʷ ʣʶʜʠʥʠ ï ʚʘʢʮʠʥʫ 

ʧʨʦʪʠ ʛʝʧʘʪʠʪʫ ɺ. ʈʦʙʦʪʠ ʟ ʨʝʢʦʤʙʽʥʘʥʪʥʠʤʠ ʤʦʣʝʢʫʣʘʤʠ ɼʅʂ ʜʦʟʚʦʣʠʣʠ 
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ʩʪʚʦʨʠʪʠ ʙʘʢʪʝʨʽʘʣʴʥʽ ʰʪʘʤʠ-ʧʨʦʜʫʮʝʥʪʠ ʚʩʽʭ ʪʠʧʽʚ ʽʥʪʝʨʬʝʨʦʥʽʚ, ʧʨʦʜʫʮʝʥʪʠ 

ʛʦʨʤʦʥʫ ʨʦʩʪʫ ʣʶʜʠʥʠ ʪʘ ʨʷʜʫ ʪʚʘʨʠʥ, ʧʨʦʽʥʩʫʣʽʥʫ ʣʶʜʠʥʠ ʪʦʱʦ. 

 

ʈʠʩ. 47. ɸʤʝʨʠʢʘʥʩʴʢʠʡ ʙʽʦʭʽʤʽʢ ʂʝʨʽ ɹʝʥʢʩ ʄʫʣʣʽʩ 

 

1989-ʛʦ ʚʜʘʣʦʩʷ ʦʪʨʠʤʘʪʠ ʧʝʨʰʫ ʤʠʰʫ ʟ ʥʦʢʘʫʪʦʚʘʥʠʤʠ (ʟʨʫʡʥʦʚʘʥʠʤʠ) 

ʛʝʥʘʤʠ. ʋ 1990 ʨʦʮʽ ʙʫʣʦ ʚʽʜʢʨʠʪʦ ʈʅʂ-ʽʥʪʝʨʬʝʨʝʥʮʽʶ. ɺʚʝʜʝʥʥʷ ʥʝʚʝʣʠʢʦʾ 

ʜʚʦʣʘʥʮʶʛʦʚʦʾ ʜʽʣʷʥʢʠ ʈʅʂ ʚʠʢʣʠʢʘʻ ʩʘʡʣʝʥʩʠʥʛ (ʧʨʠʛʥʽʯʝʥʥʷ ʝʢʩʧʨʝʩʽʾ) ʛʝʥʽʚ, 

ʷʢʽ ʤʽʩʪʷʪʴ ʢʦʤʧʣʝʤʝʥʪʘʨʥʽ ʮʽʡ ʈʅʂ ʜʽʣʷʥʢʠ. ɿʘʚʜʷʢʠ ʤʘʣʠʤ ʈʅʂ, ʱʦ 

ʨʝʛʫʣʶʶʪʴ ʝʢʩʧʨʝʩʽʶ ʛʝʥʽʚ, ʚʜʘʣʦʩʷ ʩʪʚʦʨʠʪʠ ʛʽʧʦʘʣʝʨʛʝʥʥʽ ʪʦʤʘʪʠ, ʪʶʪʶʥ ʙʝʟ 

ʥʽʢʦʪʠʥʫ, ʢʘʚʫ ʙʝʟ ʢʦʬʝʾʥʫ ʪʘ ʙʘʛʘʪʦ ʽʥʰʦʛʦ. ɼʚʦʣʘʥʮʶʛʦʚʽ ʤʦʣʝʢʫʣʠ ʚʠʷʚʠʣʠʩʷ 

ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤʠ, ʥʽʞ ʦʜʥʦʣʘʥʮʶʛʦʚʽ (ʧʨʦʩʪʽ ʘʥʪʠʩʤʠʩʣʦʚʽ ʈʅʂ), ʤʝʭʘʥʽʟʤ 

ʜʽʾ ʷʢʠʭ ʥʝ ʚʽʜʥʦʩʷʪʴ ʜʦ ʽʥʪʝʨʬʝʨʝʥʮʽʾ. 

ʅʝ ʤʝʥʰ ʚʘʞʣʠʚʠʡ ʥʘʧʨʷʤʦʢ, ʱʦ ʩʬʦʨʤʫʚʘʚʩʷ ʚ ʮʽ ʨʦʢʠ, ï ʦʜʝʨʞʘʥʥʷ 

ʛʽʙʨʠʜʽʚ, ʤʦʥʦʢʣʦʥʘʣʴʥʠʭ ʘʥʪʠʪʽʣ, ʛʽʙʨʠʜʽʚ ʽʟ ʧʨʦʪʦʧʣʘʩʪʽʚ ʪʘ ʤʝʨʠʩʪʝʤʥʠʭ 

ʢʫʣʴʪʫʨ, ʪʨʘʥʩʧʣʘʥʪʘʮʽʷ ʝʤʙʨʽʦʥʽʚ. ɯʥʪʝʥʩʠʚʥʦ ʨʦʟʚʠʚʘʻʪʴʩʷ ʥʘʧʨʷʤʦʢ 

ʽʤʤʦʙʽʣʽʟʘʮʽʾ ʬʝʨʤʝʥʪʽʚ ʪʘ ʢʣʽʪʠʥ ʥʘ ʩʧʝʮʽʘʣʴʥʠʭ ʥʦʩʽʷʭ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʾʭ 

ʙʘʛʘʪʦʨʘʟʦʚʝ ʚʠʢʦʨʠʩʪʘʥʥʷ.  

ɺ 1995 ʨ. ʩʝʢʚʝʥʫʚʘʣʠ ʧʝʨʰʠʡ ʛʝʥʦʤ ʚʽʣʴʥʦʞʠʚʫʯʦʛʦ ʧʨʦʢʘʨʽʦʪʘ ï 

Haemophilus influenzae. ɸ ʢʣʘʩʠʯʥʫ ʤʦʜʝʣʴ E. coli ʜʦʩʝʢʚʝʥʫʚʘʣʠ ʯʝʨʝʟ ʜʚʘ 

ʨʦʢʠ, ʚʞʝ ʧʽʩʣʷ ʧʨʦʯʠʪʘʥʥʷ ʟʥʘʯʥʦ ʙʽʣʴʰʦʾ ʧʝʨʰʦʾ ʝʫʢʘʨʽʦʪʠʯʥʦʾ ɼʅʂ 

(Saccharomyces cerevisiae, 16 ʭʨʦʤʦʩʦʤ, 1996). ʉʪʨʘʪʝʛʽʾ, ʱʦ ʙʫʣʠ ʨʦʟʨʦʙʣʝʥʽ 

ʜʣʷ ʩʝʢʚʝʥʫʚʘʥʥʷ ʜʨʽʞʜʞʦʚʦʾ ɼʅʂ, ʩʪʘʣʠ ʦʩʥʦʚʦʶ ʽʥʰʠʭ ʚʝʣʠʢʠʭ ʧʨʦʻʢʪʽʚ, 

ʚʢʣʶʯʘʶʯʠ çɻʝʥʦʤ ʣʶʜʠʥʠè 
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ʋ 1997 ʨ. ʩʚʽʪʫ ʩʪʘʣʠ ʚʽʜʦʤʽ ʨʝʟʫʣʴʪʘʪʠ ʝʢʩʧʝʨʠʤʝʥʪʫ ʙʨʠʪʘʥʩʴʢʦʛʦ 

ʝʤʙʨʽʦʣʦʛʘ ʗʥʘ ʋʾʣʤʫʪʘ. ʁʦʤʫ ʚʜʘʣʦʩʷ ʦʪʨʠʤʘʪʠ ʢʣʦʥʦʚʘʥʫ ʚʽʚʮʶ ɼʦʣʣʽ. ɼʦʣʣʽ 

ʢʣʦʥʫʚʘʣʠ ʟ ʢʣʽʪʠʥʠ, ʚʟʷʪʦʾ ʟ ʤʦʣʦʯʥʦʾ ʟʘʣʦʟʠ 6-ʨʽʯʥʦʾ ʚʽʚʮʽ ʧʦʨʦʜʠ ʌʽʥ ɼʦʨʩʝʪ, 

ʘ ʪʘʢʦʞ ʷʡʮʝʢʣʽʪʠʥʠ ʰʦʪʣʘʥʜʩʴʢʦʾ ʯʦʨʥʦʛʦʣʦʚʦʾ ʚʽʚʮʽ. ʂʣʦʥ ʦʪʨʠʤʘʚ ʽʤôʷ ʥʘ 

ʯʝʩʪʴ ʩʧʽʚʘʯʢʠ ɼʦʣʣʽ ʇʘʨʪʦʥ (ʨʠʩ. 48). 

 

ʈʠʩ. 48. ɺʽʚʮʷ ɼʦʣʣʽ ʪʘ ʙʨʠʪʘʥʩʴʢʠʡ ʝʤʙʨʽʦʣʦʛ ʗʥ ʋʾʣʤʫʪ,  

ʷʢʠʡ ʚʭʦʜʠʚ ʜʦ ʛʨʫʧʠ ʾʾ ʪʚʦʨʮʽʚ 

 

ɼʦʣʣʽ ʥʘʨʦʜʠʣʘʩʷ 5 ʣʠʧʥʷ 1996 ʥʘ ʰʦʪʣʘʥʜʩʴʢʽʡ ʬʝʨʤʽ ɼʨʘʡʜʝʥ. ʊʽʣʴʢʠ 

ʢʦʣʠ ʥʘ ʩʚʽʪ ʟôʷʚʠʣʘʩʷ ʦʚʝʯʢʘ ʟ ʭʘʨʘʢʪʝʨʥʠʤʠ ʜʣʷ ʧʦʨʦʜʠ ʌʽʥ ɼʦʨʩʝʪ ʤʽʪʢʘʤʠ, 

ʚʯʝʥʽ ʟʤʦʛʣʠ ʩʢʘʟʘʪʠ, ʱʦ ʾʭʥʽʡ ʝʢʩʧʝʨʠʤʝʥʪ ʫʜʘʚʩʷ. ɼʦ ʥʘʰʦʛʦ ʯʘʩʫ ʚʞʝ 

ʢʣʦʥʦʚʘʥʦ ʧʦʥʘʜ 20 ʚʠʜʽʚ ʪʚʘʨʠʥ: ʢʦʪʠ, ʩʦʙʘʢʠ, ʚʦʚʢʠ, ʢʦʥʽ, ʩʚʠʥʽ, ʤʫʬʣʦʥʠ, 

ʢʦʨʦʚʠ, ʚʝʨʙʣʶʜʠ ʪʘ ʽʥ. ʋ 2020 ʨʦʮʽ ʚ ʉʐɸ ʢʣʦʥʫʚʘʣʠ ʢʦʥʷ ʇʨʞʝʚʘʣʴʩʴʢʦʛʦ, 

ʷʢʠʡ ʟʥʘʭʦʜʠʪʴʩʷ ʧʽʜ ʟʘʛʨʦʟʦʶ ʟʥʠʢʥʝʥʥʷ. ʎʝ ʚʩʝʣʷʻ ʥʘʜʽʶ, ʱʦ ʢʣʦʥʫʚʘʥʥʷ 

ʤʦʞʥʘ ʙʫʜʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʟʙʝʨʝʞʝʥʥʷ ʧʨʠʨʦʜʠ. 

ʋ 2000 ʨʦʮʽ ʞʫʨʥʘʣ Science ʦʧʫʙʣʽʢʫʚʘʚ ʩʪʘʪʪʶ ʧʨʦ ʩʪʚʦʨʝʥʥʷ ʧʝʨʰʦʾ 

ʨʦʩʣʠʥʠ ʟ ʧʽʜʚʠʱʝʥʦʶ ʭʘʨʯʦʚʦʶ ʮʽʥʥʽʩʪʶ ï ʟʦʣʦʪʦʛʦ ʨʠʩʫ. ʎʝʡ ʨʠʩ 

ʩʪʚʦʨʶʚʘʚʩʷ ʜʣʷ ʣʽʢʚʽʜʘʮʽʾ ʩʤʝʨʪʝʣʴʥʦ ʥʝʙʝʟʧʝʯʥʦʛʦ ʜʝʬʽʮʠʪʫ ʚʽʪʘʤʽʥʫ ɸ ʫ 

ʥʘʩʝʣʝʥʥʷ ʙʽʜʥʠʭ ʢʨʘʾʥ ɸʟʽʾ ʪʘ ɸʬʨʠʢʠ. ʋ ɼʅʂ ʟʚʠʯʘʡʥʦʛʦ ʨʠʩʫ ʜʣʷ ʮʠʭ ʮʽʣʝʡ 

ʚʚʝʣʠ ʜʚʘ ʯʫʞʦʨʽʜʥʽ ʛʝʥʠ, ʷʢʽ ʚʜʦʩʢʦʥʘʣʶʶʪʴ ʩʠʥʪʝʟ ʢʘʨʦʪʠʥʦʾʜʽʚ. ʋ ʮʴʦʤʫ ʞ 

ʨʦʮʽ ʨʦʟʰʠʬʨʦʚʘʥʦ ʧʝʨʰʠʡ ʧʦʚʥʠʡ ʛʝʥʦʤ ʨʦʩʣʠʥʠ Arabidopsis thaliana. 
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ʋ 2002 ʨʦʮʽ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ ʩʪʨʫʢʪʫʨʫ ɼʅʂ ʨʠʩʫ, ʪʘʢʠʤ ʯʠʥʦʤ ʨʠʩ ʩʪʘʚ 

ʧʝʨʰʦʶ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʶ ʢʫʣʴʪʫʨʦʶ, ʛʝʥʦʤ ʷʢʦʾ ʙʫʣʦ ʨʦʟʰʠʬʨʦʚʘʥʦ. 

ʇʝʨʰʘ ɻʄ ʜʦʤʘʰʥʷ ʪʚʘʨʠʥʘ GloFish, ̫ ʢʘ ʙʫʣʘ ʩʧʝʮʽʘʣʴʥʦ ʚʠʚʝʜʝʥʘ ʜʣʷ 

ʚʠʷʚʣʝʥʥʷ ʟʘʙʨʫʜʥʝʥʥʷ ʚʦʜʠ ʟôʷʚʠʣʘʩʷ ʥʘ ʘʤʝʨʠʢʘʥʩʴʢʦʤʫ ʨʠʥʢʫ ʫ 2003 ʨ. ʈʠʙʘ 

ʩʚʽʪʠʪʴʩʷ ʯʝʨʚʦʥʠʤ ʩʚʽʪʣʦʤ ʥʘ ʯʦʨʥʦʤʫ ʪʣʽ ʟʘʚʜʷʢʠ ʜʦʜʘʚʘʥʥʶ ʛʝʥʘ 

ʙʽʦʣʶʤʽʥʝʩʮʝʥʮʽʾ. 

ʇʨʦʻʢʪ çɻʝʥʦʤ ʣʶʜʠʥʠè ʙʫʚ ʨʝʘʣʽʟʦʚʘʥʠʡ ʫ 2003 ʨ. ʟʘʚʜʷʢʠ ʧʦʷʚʽ ʪʘʢʦʾ 

ʪʝʭʥʦʣʦʛʽʾ, ʷʢ ʩʝʢʚʝʥʫʚʘʥʥʷ ɼʅʂ. ɼʣʷ ʟʘʚʝʨʰʝʥʥʷ ʮʴʦʛʦ ʤʘʩʰʪʘʙʥʦʛʦ ʧʨʦʻʢʪʫ 

ʟʥʘʜʦʙʠʣʠʩʷ ʤʽʣʴʷʨʜʠ ʜʦʣʘʨʽʚ ʜʝʨʞʘʚʥʦʛʦ ʬʽʥʘʥʩʫʚʘʥʥʷ ʪʘ ʜʦʩʣʽʜʥʠʮʴʢʽ 

ʤʦʞʣʠʚʦʩʪʽ ʪʠʩʷʯ ʚʯʝʥʠʭ. ʇʨʦʻʢʪ ʩʪʘʨʪʫʚʘʚ ʫ 1990 ʨ. ʡ ʚʞʝ ʫ 1994-1995 ʨʨ. 

ʦʧʫʙʣʽʢʦʚʘʥʦ ʜʦʢʣʘʜʥʽ ʛʝʥʝʪʠʯʥʽ ʪʘ ʬʽʟʠʯʥʽ ʢʘʨʪʠ ʭʨʦʤʦʩʦʤ ʣʶʜʠʥʠ. 

ʄʽʞʥʘʨʦʜʥʠʡ ʢʦʥʩʦʨʮʽʫʤ ʽʟ ʩʝʢʚʝʥʫʚʘʥʥʷ ʛʝʥʦʤʫ ʣʶʜʠʥʠ (2004 ʨ.) ʦʧʫʙʣʽʢʫʚʘʚ 

ʥʘʫʢʦʚʠʡ ʦʧʠʩ ʧʨʠʙʣʠʟʥʦ 20-25 ʪʠʩ. ʛʝʥʽʚ ʣʶʜʠʥʠ, ʟʨʦʙʠʚʰʠ ʾʭ ʜʦʩʪʫʧʥʠʤʠ 

ʜʣʷ ʚʯʝʥʠʭ ʽ ʪʠʤ ʩʘʤʠʤ ʜʦʟʚʦʣʠʚʰʠ ʧʨʦʜʦʚʞʫʚʘʪʠ ʧʦʜʘʣʴʰʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚ 

ʛʘʣʫʟʽ ʙʽʦʣʦʛʽʾ. ʋʢʨʘʾʥʫ ʪʘʢʦʞ ʙʫʣʦ ʟʘʣʫʯʝʥʦ ʜʦ ʫʯʘʩʪʽ ʚ ʄʽʞʥʘʨʦʜʥʽʡ ʧʨʦʛʨʘʤʽ 

çɻʝʥʦʤ ʣʶʜʠʥʠè, ʟʘ ʷʢʦʶ ʧʝʨʝʜ ʚʽʪʯʠʟʥʷʥʠʤʠ ʚʯʝʥʠʤʠ ʙʫʣʦ ʧʦʩʪʘʚʣʝʥʦ 

ʟʘʚʜʘʥʥʷ ʨʦʟʰʠʬʨʫʚʘʪʠ ʛʝʥʠ 21-ʾ ʧʘʨʠ ʭʨʦʤʦʩʦʤ. 

ʂʣʽʥʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʨʝʢʦʤʙʽʥʘʥʪʥʦʾ ʚʘʢʮʠʥʠ Gardasil ʚʽʜ ʣʶʜʩʴʢʠʭ 

ʧʘʧʽʣʦʤʘʚʽʨʫʩʽʚ ʚʠʩʦʢʦʛʦ ʦʥʢʦʛʝʥʥʦʛʦ ʨʠʟʠʢʫ ʫʩʧʽʰʥʦ ʟʘʚʝʨʰʝʥʽ ʚ 2007 ʨʦʮʽ. 

ʋ 2010 ʨʦʮʽ ʩʧʽʚʨʦʙʽʪʥʠʢʠ ɯʥʩʪʠʪʫʪʫ ɼʞ. ʂʨʝʡʛʘ ɺʝʥʪʝʨʘ (JCVI) ʩʪʚʦʨʠʣʠ 

ʧʝʨʰʫ ʧʦʚʥʽʩʪʶ ʩʠʥʪʝʪʠʯʥʫ ʛʝʥʝʪʠʯʥʫ ʙʘʢʪʝʨʽʶ, ʥʘʟʚʘʥʫ ʉʠʥʪʽʻʶ. 

ʊʝʭʥʦʣʦʛʽʷ CRISPR (Clustered Regularly Interspaced Short Palindromic 

Repeats), ʱʦ ʙʫʣʘ ʚʽʜʢʨʠʪʘ ʫ 2012 ʨʦʮʽ ʩʪʨʫʢʪʫʨʥʠʤ ʙʽʦʣʦʛʦʤ, ʧʨʦʬʝʩʦʨʦʤ 

ɼʞʝʥʥʽʬʝʨ ɼʫʜʥʦʶ ʪʘ ʾʾ ʢʦʣʝʛʦʶ ɽʤʤʘʥʫʝʣʴ ʐʘʨʧʘʥʪʴʻ, ʻ ʙʽʦʣʦʛʽʯʥʦʶ 

ʩʠʩʪʝʤʦʶ ʜʣʷ ʟʤʽʥʠ ɼʅʂ (ʨʠʩ. 49, 50).  

ɻʝʥʥʦ-ʽʥʞʝʥʝʨʥʠʡ ʘʨʩʝʥʘʣ ʧʦʧʦʚʥʠʚʩʷ ʥʦʚʠʤʠ, ʟʨʫʯʥʠʤʠ çʥʦʞʠʮʷʤʠè, 

ʱʦ ʪʦʯʥʦ ʥʘʩʪʨʦʶʶʪʴʩʷ, ï CRISPR-Cas9. ʅʠʤʠ ʤʦʞʥʘ ʨʦʟʨʽʟʘʪʠ ʦʙʨʘʥʽ 

ʧʦʩʣʽʜʦʚʥʦʩʪʽ ɼʅʂ ʥʝ ʪʽʣʴʢʠ ʫ ʧʨʦʙʽʨʮʽ, ʘ ʡ ʫ ʞʠʚʠʭ ʢʣʽʪʠʥʘʭ, ʪʦʙʪʦ ʨʝʜʘʛʫʚʘʪʠ 

ʛʝʥʦʤʠ in vivo. ɿʘ ʮʝ ʚʽʜʢʨʠʪʪʷ ɽʤʤʘʥʫʝʣʴ ʐʘʨʧʘʥʪʴʝ ʪʘ ɼʞʝʥʥʽʬʝʨ ɼʫʜʥʘ 

ʟʜʦʙʫʣʠ ʅʦʙʝʣʽʚʩʴʢʫ ʧʨʝʤʽʶ ʟ ʭʽʤʽʾ ʟʘ 2020 ʨʽʢ. 
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ʈʠʩ. 49. ɸʤʝʨʠʢʘʥʩʴʢʠʡ ʙʽʦʣʦʛ 

ɼʞʝʥʥʽʬʝʨ ɼʫʜʥʘ 

 ʈʠʩ. 50. ʌʨʘʥʮʫʟʴʢʠʡ ʤʽʢʨʦʙʽʦʣʦʛ 

ʪʘ ʛʝʥʝʪʠʢ  

ɽʤʤʘʥʫʝʣʴ ʐʘʨʧʘʥʪʴʻ 
 

2012 ʨʦʢʫ ɭʚʨʦʧʝʡʩʴʢʘ ʢʦʤʽʩʽʷ ʚʧʝʨʰʝ ʩʭʚʘʣʠʣʘ ʢʣʽʥʽʯʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʛʝʥʥʦ-ʪʝʨʘʧʝʚʪʠʯʥʠʭ ʣʽʢʽʚ ʥʘ ʪʝʨʠʪʦʨʽʾ ɭʉ. 

ʋ 2014 ʨʦʮʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ZFN (ʩʠʩʪʝʤʘ ʽʥʞʝʥʝʨʥʠʭ ʥʫʢʣʝʘʟ) 

ʤʦʜʠʬʽʢʫʚʘʣʠ ʊ-ʣʽʤʬʦʮʠʪʠ ʽʥʬʽʢʦʚʘʥʠʭ ɺɯʃ, ʱʦ ʟʥʠʟʠʣʦ ʚʽʨʫʩʥʝ 

ʥʘʚʘʥʪʘʞʝʥʥʷ. ʎʴʦʛʦ ʞ ʨʦʢʫ ʙʫʣʦ ʩʪʚʦʨʝʥʦ ʧʝʨʰʫ ʩʠʥʪʝʪʠʯʥʫ ʝʫʢʘʨʽʦʪʠʯʥʫ 

ʭʨʦʤʦʩʦʤʫ ï ʭʨʦʤʦʩʦʤʫ III Saccharomyces cerevisiae. 

ʋ 2016-2017 ʨʦʢʘʭ ʙʫʣʠ ʩʭʚʘʣʝʥʽ ʚ ɭʚʨʦʧʽ ʪʘ ʘʤʝʨʠʢʘʥʩʴʢʠʤ ʨʝʛʫʣʷʪʦʨʦʤ 

FDA ʧʨʝʧʘʨʘʪʠ ʜʣʷ ʛʝʥʥʦʾ ʪʝʨʘʧʽʾ B-ʢʣʽʪʠʥʥʠʭ ʣʝʡʢʦʟʽʚ. 

ʋ 2018 ʨʦʮʽ ʙʫʣʦ ʦʪʨʠʤʘʥʦ ʜʦʟʚʽʣ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʦʣʝʢʫʣʠ ʟ ʨʦʙʦʯʦʶ 

ʥʘʟʚʦʶ LUXTURNA (Spark Therapeutics) ï ʧʝʨʰʠʡ ʧʨʝʧʘʨʘʪ ʜʣʷ ʙʦʨʦʪʴʙʠ ʟ 

ʦʜʥʽʻʶ ʽʟ ʬʦʨʤ ʩʧʘʜʢʦʚʦʾ ʜʠʩʪʨʦʬʽʾ ʩʽʪʢʽʚʢʠ. 

ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʚʘʛʦʤʠʡ ʚʥʝʩʦʢ ʫ ʨʦʟʚʠʪʦʢ ʙʽʦʪʝʭʥʦʣʦʛʽʾ ʟʨʦʙʠʣʠ 

ʚʽʪʯʠʟʥʷʥʽ ʚʯʝʥʽ. ʊʫʪ ʤʦʞʝʤʦ ʟʛʘʜʘʪʠ ʥʘʫʢʦʚʽ ʟʜʦʙʫʪʢʠ ʚʽʜʦʤʦʛʦ ʤʽʢʨʦʙʽʦʣʦʛʘ 

ɼ. ʁ. ɯʚʘʥʽʚʩʴʢʦʛʦ, ʱʦ ʧʦʚôʷʟʘʥʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʙʘʢʪʝʨʽʘʣʴʥʠʭ ʬʽʣʴʪʨʽʚ ʜʣʷ 

ʚʽʜʢʨʠʪʪʷ ʚʽʨʫʩʽʚ; ʧʨʘʮʽ ʟʘʩʥʦʚʥʠʢʘ ʝʧʽʜʝʤʽʦʣʦʛʽʾ ɼ. ʂ. ɿʘʙʦʣʦʪʥʦʛʦ, ʷʢʠʡ 

ʨʦʟʨʦʙʠʚ ʪʝʦʨʽʾ ʽʥʬʝʢʮʽʡʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʪʘ ʽʤʫʥʽʪʝʪʫ, ʚʧʝʨʰʝ ʟʘʩʪʦʩʫʚʘʚ 

ʭʽʤʽʯʥʽ ʚʘʢʮʠʥʠ; ʨʦʙʦʪʠ ʘʚʪʦʨʘ ʧʝʨʰʦʛʦ ʫʢʨʘʾʥʩʴʢʦʛʦ ʧʽʜʨʫʯʥʠʢʘ ʟ 

ʤʽʢʨʦʙʽʦʣʦʛʽʾ ɺ. ʃ. ʆʤʝʣʷʥʩʴʢʦʛʦ, ʫ ʷʢʠʭ ʙʫʣʦ ʚʠʚʯʝʥʦ ʨʦʣʴ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʫ 

ʢʨʫʛʦʦʙʽʛʫ ʥʽʪʨʦʛʝʥʫ ʚ ʧʨʠʨʦʜʽ ʪʘ ʚ ʙʽʦʜʝʛʨʘʜʘʮʽʾ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ; ʥʘʫʢʦʚʫ 
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ʜʽʷʣʴʥʽʩʪʴ ʚʠʟʥʘʯʥʦʛʦ ʤʽʢʨʦʙʽʦʣʦʛʘ ʉ. ʄ. ɺʠʥʦʛʨʘʜʩʴʢʦʛʦ, ʷʢʠʡ ʜʦʩʣʽʜʞʫʚʘʚ 

ʧʨʦʮʝʩʠ ʭʝʤʦʩʠʥʪʝʟʫ, ʧʦʚôʷʟʘʥʽ ʟ ʪʠʧʦʤ ʞʠʚʣʝʥʥʷ ʩʽʨʢʦ-, ʥʽʪʨʠʬʽʢʫʚʘʣʴʥʠʭ ʽ 

ʟʘʣʽʟʦʙʘʢʪʝʨʽʡ, ʱʦ ʤʘʻ ʚʝʣʠʢʝ ʟʥʘʯʝʥʥʷ ʚ ʫʪʚʦʨʝʥʥʽ ʟʘʣʽʟʥʠʭ ʨʫʜ ʤʦʨʩʴʢʦʛʦ 

ʧʦʭʦʜʞʝʥʥʷ, ʚ ʫʪʨʠʤʘʥʥʽ ʘʟʦʪʫ, ʩʽʨʢʠ ʚ ˇʨʫʥʪʽ, ʚ ʦʯʠʱʝʥʥʽ ʩʪʽʯʥʠʭ ʚʦʜ ʪʦʱʦ 

(ʨʠʩ. 51-54).  

                             

ʈʠʩ. 51. ʄʽʢʨʦʙʽʦʣʦʛ, ʬʽʟʽʦʣʦʛ 

ʨʦʩʣʠʥ, ʟʘʩʥʦʚʥʠʢ ʚʽʨʫʩʦʣʦʛʽʾ 

ɼʤʠʪʨʦ ʁʦʩʠʧʦʚʠʯ ɯʚʘʥʽʚʩʴʢʠʡ 

 ʈʠʩ. 52. ʄʽʢʨʦʙʽʦʣʦʛ, ʝʧʽʜʝʤʽʦʣʦʛ 

ɼʘʥʠʣʦ ʂʠʨʠʣʦʚʠʯ ɿʘʙʦʣʦʪʥʠʡ 

 

                                  

ʈʠʩ. 53. ʄʽʢʨʦʙʽʦʣʦʛ  

ɺʘʩʠʣʴ ʃʝʦʥʽʜʦʚʠʯ 

ʆʤʝʣʷʥʩʴʢʠʡ  

 ʈʠʩ. 54. ʄʽʢʨʦʙʽʦʣʦʛ, ʝʢʦʣʦʛ ʪʘ 

ˇʨʫʥʪʦʟʥʘʚʝʮʴ  

ʉʝʨʛʽӢʡ ʄʠʢʦʣʘӢʡʦʚʠʯ ɺʠʥʦʛʨʘӢʜʩɹʢʠʡ 

 

ɯ ʩʴʦʛʦʜʥʽ ʫʩʧʽʰʥʦ ʧʨʘʮʶʶʪʴ ʫ ʩʬʝʨʽ ʙʽʦʪʝʭʥʦʣʦʛʽʡ ʧʨʝʜʩʪʘʚʥʠʢʠ 

ʫʢʨʘʾʥʩʴʢʦʾ ʥʘʫʢʠ ï ʘʢʘʜʝʤʽʢʠ ɺ. ʉ. ʇʽʜʛʦʨʩʴʢʠʡ, ɺ. ɺ. ʄʦʨʛʫʥ, 

ɺ. ʇ. ʐʠʨʦʙʦʢʦʚ, ʗ. ɹ. ɹʣʶʤ, ɸ. ɺ. ɭʣʴʩʴʢʘ ʪʘ ʽʥ. (ʨʠʩ. 55-59). 

https://znaimo.com.ua/%D0%92%D1%96%D1%80%D1%83%D1%81%D0%BE%D0%BB%D0%BE%D0%B3%D1%96%D1%8F
https://uk.wikipedia.org/wiki/%D0%9C%D1%96%D0%BA%D1%80%D0%BE%D0%B1%D1%96%D0%BE%D0%BB%D0%BE%D0%B3%D1%96%D1%8F
https://uk.wikipedia.org/wiki/%D0%95%D0%BF%D1%96%D0%B4%D0%B5%D0%BC%D1%96%D0%BE%D0%BB%D0%BE%D0%B3%D1%96%D1%8F
https://uk.wikipedia.org/wiki/%D0%9C%D1%96%D0%BA%D1%80%D0%BE%D0%B1%D1%96%D0%BE%D0%BB%D0%BE%D0%B3
https://uk.wikipedia.org/wiki/%D0%9C%D1%96%D0%BA%D1%80%D0%BE%D0%B1%D1%96%D0%BE%D0%BB%D0%BE%D0%B3%D1%96%D1%8F
https://uk.wikipedia.org/wiki/%D0%95%D0%BA%D0%BE%D0%BB%D0%BE%D0%B3%D1%96%D1%8F
https://uk.wikipedia.org/wiki/%D2%90%D1%80%D1%83%D0%BD%D1%82%D0%BE%D0%B7%D0%BD%D0%B0%D0%B2%D1%81%D1%82%D0%B2%D0%BE


38 

                     

ʈʠʩ. 55. ɺʯʝʥʠʡ-

ʤʽʢʨʦʙʽʦʣʦʛ, ʩʧʝʮʽʘʣʽʩʪ  

ʫ ʛʘʣʫʟʽ ʤʽʢʨʦʙʥʦʾ 

ʙʽʦʪʝʭʥʦʣʦʛʽʾ  

ɺʘʣʝʥʪʠʥ ʉʪʝʧʘʥʦʚʠʯ 

ʇʽʜʛʦʨʩʴʢʠʡ 

ʈʠʩ. 56. ʅʘʫʢʦʚʝʮʴ ʫ 

ʛʘʣʫʟʽ ʛʝʥʝʪʠʢʠ ʪʘ 

ʩʝʣʝʢʮʽʾ ʨʦʩʣʠʥ 

ɺʦʣʦʜʠʤʠʨ ɺʘʩʠʣʴʦʚʠʯ 

ʄʦʨʛʫʥ 

ʈʠʩ. 57. ʄʽʢʨʦʙʽʦʣʦʛ  

ʽ ʚʽʨʫʩʦʣʦʛ  

ɺʦʣʦʜʠʤʠʨ ʇʘʚʣʦʚʠʯ 

ʐʠʨʦʙʦʢʦʚ 

 

                                 

ʈʠʩ. 58. ɺʯʝʥʠʡ ʫ ʛʘʣʫʟʽ ʢʣʽʪʠʥʥʦʾ 

ʙʽʦʣʦʛʽʾ, ʛʝʥʦʤʽʢʠ ʪʘ ʙʽʦʪʝʭʥʦʣʦʛʽʾ 

ʨʦʩʣʠʥ  

ʗʨʦʩʣʘʚ ɹʦʨʠʩʦʚʠʯ ɹʣʶʤ 

 ʈʠʩ. 59. ɺʯʝʥʠʡ ʫ ʛʘʣʫʟʽ 

ʤʦʣʝʢʫʣʷʨʥʦʾ ʙʽʦʣʦʛʽʾ ʪʘ 

ʙʽʦʩʝʥʩʦʨʠʢʠ  

ɻʘʥʥʘ ɺʘʣʝʥʪʠʥʽʚʥʘ ɭʣʴʩʴʢʘ 

 

ɹʽʦʪʝʭʥʦʣʦʛʽʷ ʦʪʨʠʤʘʣʘ ʤʦʞʣʠʚʽʩʪʴ ʚʽʜʪʚʦʨʶʚʘʪʠ ʥʝʦʙʭʽʜʥʽ ʧʨʦʜʫʢʪʠ ʚ 

ʥʝʦʙʤʝʞʝʥʠʭ ʢʽʣʴʢʦʩʪʷʭ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʥʦʚʽ ʪʝʭʥʦʣʦʛʽʾ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ 

ʧʝʨʝʥʦʩʠʪʠ ʛʝʥʠ ʚ ʤʽʢʨʦʙʥʽ ʢʣʽʪʠʥʠ-ʧʨʦʜʫʮʝʥʪʠ ʘʙʦ ʚ ʦʨʛʘʥʽʟʤ ʩʩʘʚʮʽʚ 

(ʪʨʘʥʩʛʝʥʥʽ ʪʚʘʨʠʥʠ), ʩʠʥʪʝʟʫʚʘʪʠ ʧʝʧʪʠʜʠ, ʩʪʚʦʨʶʚʘʪʠ ʰʪʫʯʥʽ ʚʘʢʮʠʥʠ ï ʮʝ 

ʦʩʥʦʚʥʽ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʽ ʧʨʦʮʝʩʠ, ʱʦ ʨʝʘʣʽʟʫʶʪʴʩʷ ʥʘ ʨʽʚʥʽ ʢʣʽʪʠʥʠ ʘʙʦ ʟʘ 

https://uk.wikipedia.org/wiki/%D0%93%D0%B5%D0%BD%D0%B5%D1%82%D0%B8%D0%BA%D0%B0
https://uk.wikipedia.org/wiki/%D0%A1%D0%B5%D0%BB%D0%B5%D0%BA%D1%86%D1%96%D1%8F
https://uk.wikipedia.org/wiki/%D0%9C%D1%96%D0%BA%D1%80%D0%BE%D0%B1%D1%96%D0%BE%D0%BB%D0%BE%D0%B3%D1%96%D1%8F
https://uk.wikipedia.org/wiki/%D0%92%D1%96%D1%80%D1%83%D1%81%D0%BE%D0%BB%D0%BE%D0%B3%D1%96%D1%8F
https://uk.wikipedia.org/wiki/%D0%9A%D0%BB%D1%96%D1%82%D0%B8%D0%BD%D0%BD%D0%B0_%D0%B1%D1%96%D0%BE%D0%BB%D0%BE%D0%B3%D1%96%D1%8F
https://uk.wikipedia.org/wiki/%D0%9A%D0%BB%D1%96%D1%82%D0%B8%D0%BD%D0%BD%D0%B0_%D0%B1%D1%96%D0%BE%D0%BB%D0%BE%D0%B3%D1%96%D1%8F
https://uk.wikipedia.org/wiki/%D0%93%D0%B5%D0%BD%D0%BE%D0%BC%D1%96%D0%BA%D0%B0
https://uk.wikipedia.org/wiki/%D0%91%D1%96%D0%BE%D1%82%D0%B5%D1%85%D0%BD%D0%BE%D0%BB%D0%BE%D0%B3%D1%96%D1%8F#%D0%91%D1%96%D0%BE%D1%82%D0%B5%D1%85%D0%BD%D0%BE%D0%BB%D0%BE%D0%B3%D1%96%D1%8F_%D1%83_%D1%81%D1%96%D0%BB%D1%8C%D1%81%D1%8C%D0%BA%D0%BE%D0%BC%D1%83_%D0%B3%D0%BE%D1%81%D0%BF%D0%BE%D0%B4%D0%B0%D1%80%D1%81%D1%82%D0%B2%D1%96
https://uk.wikipedia.org/wiki/%D0%91%D1%96%D0%BE%D1%82%D0%B5%D1%85%D0%BD%D0%BE%D0%BB%D0%BE%D0%B3%D1%96%D1%8F#%D0%91%D1%96%D0%BE%D1%82%D0%B5%D1%85%D0%BD%D0%BE%D0%BB%D0%BE%D0%B3%D1%96%D1%8F_%D1%83_%D1%81%D1%96%D0%BB%D1%8C%D1%81%D1%8C%D0%BA%D0%BE%D0%BC%D1%83_%D0%B3%D0%BE%D1%81%D0%BF%D0%BE%D0%B4%D0%B0%D1%80%D1%81%D1%82%D0%B2%D1%96
https://uk.wikipedia.org/wiki/%D0%9C%D0%BE%D0%BB%D0%B5%D0%BA%D1%83%D0%BB%D1%8F%D1%80%D0%BD%D0%B0_%D0%B1%D1%96%D0%BE%D0%BB%D0%BE%D0%B3%D1%96%D1%8F
https://uk.wikipedia.org/wiki/%D0%91%D1%96%D0%BE%D1%81%D0%B5%D0%BD%D1%81%D0%BE%D1%80
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ʫʯʘʩʪʶ ʦʢʨʝʤʠʭ ʢʣʽʪʠʥʥʠʭ ʩʪʨʫʢʪʫʨ. ʋ ʧʨʦʤʠʩʣʦʚʦʤʫ ʤʘʩʰʪʘʙʽ ʧʦʜʽʙʥʘ 

ʙʽʦʪʝʭʥʦʣʦʛʽʷ ʻ ʙʽʦʽʥʜʫʩʪʨʽʻʶ. 

ʅʘʧʨʠʢʣʘʜ, ʟʘ ʦʮʽʥʢʘʤʠ IBISWorld, ʫ 2020 ʨ. ʚʩʷ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʘ 

ʧʨʦʤʠʩʣʦʚʽʩʪʴ ʉʐɸ ʥʘʣʽʯʫʚʘʣʘ ʧʨʠʙʣʠʟʥʦ 2200 ʢʦʤʧʘʥʽʡ, 288 ʪʠʩ. 

ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ ʪʘ 108 ʤʣʨʜ ʜʦʣ. ʨʽʯʥʦʛʦ ʜʦʭʦʜʫ. ʄʽʣʴʡʦʥʠ ʘʤʝʨʠʢʘʥʮʽʚ ï ʽ 

ʟʥʘʯʥʦ ʙʽʣʴʰʝ ʣʶʜʝʡ ʫ ʚʩʴʦʤʫ ʩʚʽʪʽ ï ʦʪʨʠʤʘʣʠ ʢʦʨʠʩʪʴ ʚʽʜ ʜʦʩʪʫʧʫ ʜʦ 

ʧʨʦʜʫʢʪʽʚ ʨɼʅʂ. ʈʝʢʦʤʙʽʥʘʥʪʥʽ ʪʝʨʘʧʝʚʪʠʯʥʽ ʟʘʩʦʙʠ ʧʨʠʟʚʝʣʠ ʜʦ ʙʽʣʴʰ 

ʙʝʟʧʝʯʥʠʭ ʪʘ ʝʬʝʢʪʠʚʥʠʭ ʥʝʜʦʩʪʫʧʥʠʭ ʨʘʥʽʰʝ ʤʝʪʦʜʽʚ ʣʽʢʫʚʘʥʥʷ ʨʽʟʥʠʭ 

ʟʘʭʚʦʨʶʚʘʥʴ, ʚʢʣʶʯʘʶʯʠ ʜʽʘʙʝʪ, ʜʝʬʽʮʠʪ ʛʦʨʤʦʥʫ ʨʦʩʪʫ, ʣʝʡʢʝʤʽʶ, 

ʢʦʣʦʨʝʢʪʘʣʴʥʠʡ ʨʘʢ, ʨʘʢ ʥʠʨʦʢ ʪʘ ʷʻʯʥʠʢʽʚ, ʘ ʪʘʢʦʞ ʪʘʢʽ ʩʧʘʜʢʦʚʽ ʟʘʭʚʦʨʶʚʘʥʥʷ, 

ʷʢ ʤʫʢʦʚʽʩʮʠʜʦʟ, ʩʠʥʜʨʦʤ ʥʘʙʫʪʦʛʦ ʽʤʫʥʦʜʝʬʽʮʠʪʫ (ʉʅɯɼ), ʛʝʧʘʪʠʪ ɺ, 

ʛʝʧʘʪʠʪ ʉ ʪʘ ʨʦʟʩʽʷʥʠʡ ʩʢʣʝʨʦʟ. 

ʈʦʟʤʽʨ ʨʠʥʢʫ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʚ ʮʽʣʦʤʫ ʪʘ ʨʝʢʦʤʙʽʥʘʥʪʥʠʭ 

ʧʨʝʧʘʨʘʪʽʚ, ʟʦʢʨʝʤʘ, ʩʣʫʞʘʪʴ ʢʦʨʠʩʥʠʤʠ ʽʥʜʠʢʘʪʦʨʘʤʠ ʨʠʥʢʦʚʦʛʦ ʧʦʧʠʪʫ ʪʘ 

ʮʽʥʥʦʩʪʽ ʪʘʢʠʭ ʤʝʪʦʜʽʚ ʣʽʢʫʚʘʥʥʷ. ʅʘʧʨʠʢʣʘʜ, ʩʪʘʥʦʤ ʥʘ 2018 ʨ. ʙʣʠʟʴʢʦ 8,2 ʤʣʥ 

ʘʤʝʨʠʢʘʥʮʽʚ ʭʚʦʨʽʣʠ ʥʘ ʜʽʘʙʝʪ. ɹʘʛʘʪʦ ʭʪʦ ʟ ʥʠʭ ʢʦʨʠʩʪʫʚʘʚʩʷ ʦʜʥʠʤ ʘʙʦ 

ʜʝʢʽʣʴʢʦʤʘ ʧʨʝʧʘʨʘʪʘʤʠ ʩʠʥʪʝʪʠʯʥʦʛʦ ʽʥʩʫʣʽʥʫ. ʋ ʇʽʚʥʽʯʥʽʡ ɸʤʝʨʠʮʽ ʦʙʩʷʛ 

ʨʠʥʢʫ ʣʶʜʩʴʢʦʛʦ ʽʥʩʫʣʽʥʫ ʚ 2018 ʨ. ʩʪʘʥʦʚʠʚ 10,4 ʤʣʨʜ ʜʦʣ., ʚʠʪʨʘʪʠ ʥʘ 

ʣʽʢʫʚʘʥʥʷ ʨʘʢʫ ï 150,8 ʤʣʨʜ ʜʦʣ. ʉʫʯʘʩʥʽ ʧʨʝʧʘʨʘʪʠ ʥʘ ʦʩʥʦʚʽ ʨɼʅʂ ʪʘ ʙʽʣʢʦʚʽ 

ʪʝʨʘʧʝʚʪʠʯʥʽ ʟʘʩʦʙʠ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʫ ʣʽʢʫʚʘʥʥʽ ʨʘʢʫ, ʜʦʟʚʦʣʷʶʪʴ 

ʧʦʢʨʘʱʠʪʠ ʧʦʢʘʟʥʠʢʠ ʨʝʤʽʩʽʾ ʪʘ ʟʥʠʟʠʪʠ ʩʤʝʨʪʥʽʩʪʴ, ʩʧʨʠʯʠʥʝʥʫ ʮʠʤ 

ʟʘʭʚʦʨʶʚʘʥʥʷʤ. 

ʍʦʯʘ, ʟʚʽʩʥʦ, ʻ ʧʝʚʥʽ ʧʦʙʦʶʚʘʥʥʷ ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʜʦʩʷʛʥʝʥʴ ʤʦʣʝʢʫʣʷʨʥʦʾ ʙʽʦʪʝʭʥʦʣʦʛʽʾ ʥʘ ʰʢʦʜʫ ʣʶʜʠʥʽ. ɸʣʝ ʮʽ ʧʨʦʙʣʝʤʠ 

ʦʙʛʦʚʦʨʶʶʪʴʩʷ ʥʘ ʤʽʞʥʘʨʦʜʥʠʭ ʢʦʥʬʝʨʝʥʮʽʷʭ, ʩʪʚʦʨʶʶʪʴʩʷ ʝʢʩʧʝʨʪʥʽ ʢʦʤʽʩʽʾ, 

ʫ ʜʝʷʢʠʭ ʢʨʘʾʥʘʭ ʦʢʨʝʤʽ ʧʠʪʘʥʥʷ ʙʽʦʪʝʭʥʦʣʦʛʽʾ ʚʢʣʶʯʘʶʪʴʩʷ ʜʦ ʟʘʢʦʥʦʜʘʚʯʦʾ 

ʙʘʟʠ. ɿʘʥʝʧʦʢʦʻʥʥʷ ʛʨʦʤʘʜʩʴʢʦʩʪʽ ʟ ʧʨʠʚʦʜʫ ʩʪʚʦʨʝʥʥʷ ʨʽʟʥʠʭ ʦʨʛʘʥʽʟʤʽʚ ʘʙʦ 

ʧʨʦʜʫʢʪʽʚ ʤʝʪʦʜʘʤʠ ʛʝʥʥʦʾ ʽʥʞʝʥʝʨʽʾ ʧʨʠʟʚʝʣʦ ʜʦ ʨʦʟʨʦʙʢʠ ʩʫʚʦʨʠʭ ʧʨʘʚʠʣ, ʱʦ 

ʨʝʛʫʣʶʶʪʴ ʜʦʩʣʽʜʞʝʥʥʷ ʚ ʛʘʣʫʟʽ ʨʝʢʦʤʙʽʥʘʥʪʥʠʭ ɼʅʂ, ʪʘ ʟʘʪʚʝʨʜʞʝʥʥʷ ʚʠʤʦʛ, 

ʷʢʠʤ ʤʘʶʪʴ ʟʘʜʦʚʦʣʴʥʷʪʠ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʽ ʧʨʦʜʫʢʪʠ, ʱʦ ʥʘʜʭʦʜʷʪʴ ʥʘ ʨʠʥʦʢ. 



40 

ɺʽʜ ʨʝʟʫʣʴʪʘʪʽʚ ʤʦʣʝʢʫʣʷʨʥʦʾ ʙʽʦʪʝʭʥʦʣʦʛʽʾ ʣʶʜʩʪʚʦ ʤʘʻ ʥʘʜʽʶ ʧʨʦ 

ʤʦʞʣʠʚʽʩʪʴ ʪʦʯʥʦʾ ʜʽʘʛʥʦʩʪʠʢʠ, ʧʨʦʬʽʣʘʢʪʠʢʠ ʪʘ ʣʽʢʫʚʘʥʥʷ ʙʝʟʣʽʯʽ ʽʥʬʝʢʮʽʡʥʠʭ 

ʪʘ ʛʝʥʝʪʠʯʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ; ʟʥʘʯʥʝ ʧʽʜʚʠʱʝʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ ʰʣʷʭʦʤ ʩʪʚʦʨʝʥʥʷ ʨʦʩʣʠʥ, ʩʪʽʡʢʠʭ ʜʦ 

ʰʢʽʜʥʠʢʽʚ, ʛʨʠʙʢʦʚʠʭ ʪʘ ʚʽʨʫʩʥʠʭ ʽʥʬʝʢʮʽʡ ʪʘ ʰʢʽʜʣʠʚʠʭ ʚʧʣʠʚʽʚ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ; ʩʪʚʦʨʝʥʥʷ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʷʢʽ ʧʨʦʜʫʢʫʶʪʴ ʨʽʟʥʽ 

ʭʽʤʽʯʥʽ ʩʧʦʣʫʢʠ, ʘʥʪʠʙʽʦʪʠʢʠ, ʧʦʣʽʤʝʨʠ, ʘʤʽʥʦʢʠʩʣʦʪʠ, ʬʝʨʤʝʥʪʠ; ʩʪʚʦʨʝʥʥʷ 

ʧʦʨʽʜ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʪʚʘʨʠʥ ʟ ʧʦʢʨʘʱʝʥʠʤʠ ʫʩʧʘʜʢʦʚʘʥʠʤʠ ʦʟʥʘʢʘʤʠ; 

ʧʝʨʝʨʦʙʢʠ ʚʽʜʭʦʜʽʚ, ʱʦ ʟʘʙʨʫʜʥʶʶʪʴ ʜʦʚʢʽʣʣʷ. 

 

ʂʦʥʪʨʦʣʴʥʽ ʧʠʪʘʥʥʷ 

1. ʆʭʘʨʘʢʪʝʨʠʟʫʡʪʝ ʤʽʩʮʝ ʪʘ ʨʦʣʴ ʙʽʦʪʝʭʥʦʣʦʛʽʾ ʷʢ ʥʘʫʢʠ, ʾʾ ʟʚôʷʟʦʢ ʟ ʽʥʰʠʤʠ 

ʥʘʫʢʘʤʠ. 

2. ʂʦʛʦ ʩʝʨʝʜ ʫʯʝʥʠʭ-ʜʦʩʣʽʜʥʠʢʽʚ ʤʦʞʝʤʦ ʚʚʘʞʘʪʠ ʟʘʩʥʦʚʥʠʢʘʤʠ 

ʙʽʦʪʝʭʥʦʣʦʛʽʾ?  

3. ʗʢʽ ʥʘʫʢʠ ʩʬʦʨʤʫʚʘʣʠ ʪʝʦʨʝʪʠʯʥʝ ʧʽʜˇʨʫʥʪʷ ʙʽʦʪʝʭʥʦʣʦʛʽʾ? 

4. ʗʢʽ ʦʩʥʦʚʥʽ ʧʝʨʽʦʜʠ ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ ʫ ʨʦʟʚʠʪʢʫ ʙʽʦʪʝʭʥʦʣʦʛʽʾ? 

5. ʆʭʘʨʘʢʪʝʨʠʟʫʡʪʝ ʜʦʧʘʩʪʝʨʽʚʩʴʢʠʡ ʝʪʘʧ ʫ ʨʦʟʚʠʪʢʫ ʥʘʫʢʠ. 

6. ʋ ʯʦʤʫ ʧʦʣʷʛʘʻ ʨʦʣʴ ʇʘʩʪʝʨʘ ʚ ʨʦʟʚʠʪʢʫ ʧʨʠʢʣʘʜʥʦʾ ʤʽʢʨʦʙʽʦʣʦʛʽʾ? 

7. ʗʢʽ ʦʩʥʦʚʥʽ ʚʽʜʢʨʠʪʪʷ ʪʘ ʨʦʟʨʦʙʢʠ ʧʽʩʣʷʧʘʩʪʝʨʽʚʩʴʢʦʾ ʝʨʠ ʫ ʙʽʦʪʝʭʥʦʣʦʛʽʾ? 

8. ʗʢʝ ʟʥʘʯʝʥʥʷ ʝʨʠ ʘʥʪʠʙʽʦʪʠʢʽʚ ʫ ʨʦʟʚʠʪʢʫ ʪʘ ʩʪʘʥʦʚʣʝʥʥʽ ʙʽʦʪʝʭʥʦʣʦʛʽʾ? 

9. ɿ ʽʤʝʥʘʤʠ ʷʢʠʭ ʫʯʝʥʠʭ ʧʦʚôʷʟʫʶʪʴ ʚʽʜʢʨʠʪʪʷ ʘʥʪʠʙʽʦʪʠʢʽʚ? 

10. ʂʦʣʠ ʙʫʣʦ ʟʘʧʦʯʘʪʢʦʚʘʥʦ ʧʨʦʤʠʩʣʦʚʝ ʚʠʨʦʙʥʠʮʪʚʦ ʘʥʪʠʙʽʦʪʠʢʽʚ? 

11. ʇʝʨʝʨʘʭʫʡʪʝ ʦʩʥʦʚʥʽ ʚʽʜʢʨʠʪʪʷ çɽʨʠ ʢʝʨʦʚʘʥʦʛʦ ʙʽʦʩʠʥʪʝʟʫè. 

12. ʂʦʣʠ ʽ ʢʠʤ ʫʧʝʨʰʝ ʙʫʣʦ ʩʠʥʪʝʟʦʚʘʥʦ ʤʦʣʝʢʫʣʫ ɼʅʂ? 

13. ʅʘ ʷʢʠʡ ʧʝʨʽʦʜ ʧʨʠʧʘʜʘʻ ʚʠʥʠʢʥʝʥʥʷ ʩʫʯʘʩʥʦʾ ʙʽʦʪʝʭʥʦʣʦʛʽʾ? 

14. ʗʢʠʤʠ ʻ ʦʩʥʦʚʥʽ ʜʦʩʷʛʥʝʥʥʷ ʙʽʦʪʝʭʥʦʣʦʛʽʾ ʥʘ ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ? 

15. ʗʢʠʡ ʚʥʝʩʦʢ ʟʨʦʙʠʣʠ ʫʢʨʘʾʥʩʴʢʽ ʫʯʝʥʽ ʚ ʨʦʟʚʠʪʦʢ ʙʽʦʪʝʭʥʦʣʦʛʽʾ? 

16. ʆʭʘʨʘʢʪʝʨʠʟʫʡʪʝ ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ ʙʽʦʪʝʭʥʦʣʦʛʽʾ ʚ ʜʘʥʠʡ ʯʘʩ? 
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2. ʇʈɽɼʄɽʊ, ʄɽʊʆɼʀ, ɿɸɺɼɸʅʅʗ ʊɸ ʅɸʇʈʗʄʀ ɹɯʆʊɽʍʅʆʃʆɻɯɰ 

 

ɹʽʦʪʝʭʥʦʣʦʛʽʷ (ʚʽʜ ʛʨʝʮ. bios ï ʞʠʪʪʷ, techne ï ʤʠʩʪʝʮʪʚʦ, ʤʘʡʩʪʝʨʥʽʩʪʴ ʪʘ 

logos ï ʩʣʦʚʦ, ʫʯʝʥʥʷ) ʷʚʣʷʻ ʩʦʙʦʶ ʥʘʫʢʦʚʫ ʛʘʣʫʟʴ, ʱʦ ʜʦʩʣʽʜʞʫʻ ʤʦʞʣʠʚʦʩʪʽ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʞʠʚʠʭ ʦʨʛʘʥʽʟʤʽʚ ʪʘ ʙʽʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʫ ʧʨʦʤʠʩʣʦʚʦʤʫ 

ʚʠʨʦʙʥʠʮʪʚʽ. ɹʽʦʪʝʭʥʦʣʦʛʽʷ ï ʥʘʫʢʘ ʧʨʦ ʩʧʦʩʦʙʠ ʩʪʚʦʨʝʥʥʷ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ 

ʨʝʯʦʚʠʥ ʥʘ ʦʩʥʦʚʽ ʞʠʚʠʭ ʦʨʛʘʥʽʟʤʽʚ (ʧʨʦʜʫʮʝʥʪʽʚ) ʽ ʚʠʢʦʨʠʩʪʘʥʥʽ ʙʽʦʣʦʛʽʯʥʠʭ 

ʦʙô̒ ʢʪʽʚ ʪʘ ʙʽʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʫ ʪʝʭʥʽʮʽ ʽ ʧʨʦʤʠʩʣʦʚʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽ. 

ɹʽʦʪʝʭʥʦʣʦʛʽʷ ʥʘʣʝʞʠʪʴ ʜʦ ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʠʭ ʛʘʣʫʟʝʡ. ɺʦʥʘ ʚʠʥʠʢʣʘ ʥʘ 

ʦʩʥʦʚʽ ʙʽʦʣʦʛʽʯʥʠʭ, ʭʽʤʽʯʥʠʭ ʽ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ. ʋʚʽʙʨʘʚʰʠ ʨʝʟʫʣʴʪʘʪʠ 

ʜʦʩʣʽʜʞʝʥʴ ʚʠʱʝʥʘʟʚʘʥʠʭ ʥʘʫʢ, ʙʽʦʪʝʭʥʦʣʦʛʽʷ ʩʪʘʣʘ ʩʠʤʚʦʣʦʤ ʨʦʟʚʠʪʢʫ 

ʩʫʩʧʽʣʴʩʪʚʘ.  

ɿʘ ʩʫʯʘʩʥʠʤ ʚʠʟʥʘʯʝʥʥʷʤ, çʙʽʦʪʝʭʥʦʣʦʛʽʷè ï ʮʝ ʩʫʢʫʧʥʽʩʪʴ ʧʨʦʤʠʩʣʦʚʠʭ 

ʤʝʪʦʜʽʚ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʞʠʚʽ ʦʨʛʘʥʽʟʤʠ, ʢʣʽʪʠʥʠ, ʪʢʘʥʠʥʠ, ʧʨʦʜʫʢʪʠ ʾʭ 

ʤʝʪʘʙʦʣʽʟʤʫ ʪʘ ʙʽʦʣʦʛʽʯʥʽ ʧʨʦʮʝʩʠ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʮʽʥʥʠʭ ʜʣʷ ʥʘʨʦʜʥʦʛʦ 

ʛʦʩʧʦʜʘʨʩʪʚʘ ʧʨʦʜʫʢʪʽʚ.  

ɹʽʦʪʝʭʥʦʣʦʛʽʶ ʚʽʜʥʦʩʷʪʴ ʜʦ ʧʨʽʦʨʠʪʝʪʥʠʭ ʥʘʫʢ, ʜʝ ʤʦʞʥʘ ʧʨʦʛʥʦʟʫʚʘʪʠ 

ʙʽʣʴʰ ʰʚʠʜʢʽ ʪʘ ʚʘʞʣʠʚʽ ʜʦʩʷʛʥʝʥʥʷ ʜʣʷ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʦʛʦ ʧʨʦʛʨʝʩʫ 

ʩʫʩʧʽʣʴʩʪʚʘ. ʎʝ ʫʥʽʢʘʣʴʥʘ ʥʘʫʢʘ ʪʦʤʫ, ʱʦ ʚʦʥʘ ʚʠʢʦʨʠʩʪʦʚʫʻ ʩʘʤʝ ʞʠʚʽ 

ʦʨʛʘʥʽʟʤʠ ʪʘ ʙʽʦʣʦʛʽʯʥʽ ʧʨʦʮʝʩʠ, ʷʢʽ ʧʦʚôʷʟʘʥʽ ʟ ʧʨʘʢʪʠʯʥʠʤʠ ʽʥʪʝʨʝʩʘʤʠ 

ʣʶʜʠʥʠ.  

ɹʽʦʪʝʭʥʦʣʦʛʽʯʥʽ ʨʦʟʨʦʙʢʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʚʘʛʦʤʠʡ ʚʥʝʩʦʢ ʫ ʚʠʨʽʰʝʥʥʷ 

ʢʦʤʧʣʝʢʩʥʠʭ ʧʨʦʙʣʝʤ ʫ ʨʽʟʥʠʭ ʛʘʣʫʟʷʭ ʥʘʨʦʜʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ, ʦʭʦʨʦʥʠ 

ʟʜʦʨʦʚôʷ, ʥʘʫʢʠ. 

ʋ ʙʽʦʪʝʭʥʦʣʦʛʽʾ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʷʢ ʟʘʛʘʣʴʥʽ, ʪʘʢ  ̔ʩʧʝʮʠʬʽʯʥʽ ʤʝʪʦʜʠ. 

ɼʦ ʩʧʝʮʠʬʽʯʥʠʭ ʥʘʣʝʞʘʪʴ: ʛʣʠʙʠʥʥʝ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʙʽʦʦʙᾷ̒ ʢʪʽʚ ʫ 

ʧʝʨʽʦʜʠʯʥʦʤʫ, ʥʘʧʽʚʙʝʟʧʝʨʝʨʚʥʦʤʫ ʘʙʦ ʙʝʟʧʝʨʝʨʚʥʦʤʫ ʨʝʞʠʤʘʭ; ʚʠʨʦʱʫʚʘʥʥʷ 

ʢʣʽʪʠʥ ʨʦʩʣʠʥʥʠʭ ʪʘ ʪʚʘʨʠʥʥʠʭ ʪʢʘʥʠʥ ʚ ʦʩʦʙʣʠʚʠʭ ʫʤʦʚʘʭ. ʅʘʧʨʠʢʣʘʜ, 

ʚʠʨʦʱʫʚʘʥʥʷ ʙʘʢʪʝʨʽʡ ʪʘ ʛʨʠʙʽʚ ʫ ʩʧʝʮʽʘʣʴʥʠʭ ʬʝʨʤʝʥʪʝʨʘʭ ʜʣʷ ʦʪʨʠʤʘʥʥʷ 
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ʘʥʪʠʙʽʦʪʠʢʽʚ, ʬʝʨʤʝʥʪʽʚ, ʦʨʛʘʥʽʯʥʠʭ ʢʠʩʣʦʪ, ʜʝʷʢʠʭ ʚʽʪʘʤʽʥʽʚ; ʚʠʨʦʱʫʚʘʥʥʷ 

ʢʣʽʪʠʥ ʣʶʜʠʥʠ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʙʽʣʢʘ ʽʥʪʝʨʬʝʨʦʥʫ. 

ɯʥʰʽ ʤʝʪʦʜʠ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʙʽʦʪʝʭʥʦʣʦʛʽʾ, ʻ ʟʘʛʘʣʴʥʠʤʠ ʟ 

ʤʝʪʦʜʘʤʠ ʤʽʢʨʦʙʽʦʣʦʛʽʾ, ʙʽʦʭʽʤʽʾ, ʙʽʦʽʥʞʝʥʝʨʽʾ, ʦʨʛʘʥʽʯʥʦʾ ʭʽʤʽʾ ʪʘ ʽʥ. 

ʆʩʦʙʣʠʚʦ ʩʣʽʜ ʚʠʜʽʣʠʪʠ ʤʝʪʦʜʠ ʢʣʽʪʠʥʥʦʾ ʪʘ ʛʝʥʥʦʾ ʽʥʞʝʥʝʨʽʾ, ʢʦʣʠ ʚ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʫʤʦʚʘʭ ʚʜʘʻʪʴʩʷ ʩʪʚʦʨʶʚʘʪʠ ʢʣʽʪʠʥʠ ʟʽ ʩʚʽʜʦʤʦ ʚʽʜʦʤʠʤʠ 

ʚʣʘʩʪʠʚʦʩʪʷʤʠ. ʎʽ ʤʝʪʦʜʠ ʩʪʘʣʠ ʦʩʥʦʚʦʶ ʩʫʯʘʩʥʦʾ ʙʽʦʪʝʭʥʦʣʦʛʽʾ. 

ɹʽʦʪʝʭʥʦʣʦʛʽʷ ʷʢ ʥʘʫʢʘ ʤʦʞʝ ʨʦʟʛʣʷʜʘʪʠʩʷ ʫ ʜʚʦʭ ʯʘʩʦʚʠʭ ʪʘ ʩʫʪʥʽʩʥʠʭ 

ʚʠʤʽʨʘʭ: ʪʨʘʜʠʮʽʡʥʦʤʫ, ʢʣʘʩʠʯʥʦʤʫ ʪʘ ʩʫʯʘʩʥʦʤʫ. ʋ ʪʨʘʜʠʮʽʡʥʦʤʫ, ʢʣʘʩʠʯʥʦʤʫ 

ʩʝʥʩʽ ʙʽʦʪʝʭʥʦʣʦʛʽʶ ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʷʢ ʥʘʫʢʫ ʧʨʦ ʤʝʪʦʜʠ ʪʘ ʪʝʭʥʦʣʦʛʽʾ 

ʚʠʨʦʙʥʠʮʪʚʘ, ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ, ʟʙʝʨʽʛʘʥʥʷ ʪʘ ʧʝʨʝʨʦʙʢʠ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ 

ʪʘ ʽʥʰʦʾ ʧʨʦʜʫʢʮʽʾ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʟʚʠʯʘʡʥʠʭ (ʧʨʠʨʦʜʥʠʭ ʪʘ ʩʝʣʝʢʮʽʡʥʠʭ) 

ʨʦʩʣʠʥ, ʪʚʘʨʠʥ ʪʘ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʫ ʧʨʠʨʦʜʥʠʭ ʪʘ ʰʪʫʯʥʠʭ ʫʤʦʚʘʭ. 

ʅʘʡʥʦʚʽʰʘ ʙʽʦʪʝʭʥʦʣʦʛʽʷ (ʙʽʦʽʥʞʝʥʝʨʽʷ) ï ʮʝ ʥʘʫʢʘ ʧʨʦ ʛʝʥʥʦ-ʽʥʞʝʥʝʨʥʽ 

ʪʘ ʢʣʽʪʠʥʥʽ ʤʝʪʦʜʠ ʪʘ ʪʝʭʥʦʣʦʛʽʾ ʩʪʚʦʨʝʥʥʷ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʝʥʝʪʠʯʥʦ 

ʪʨʘʥʩʬʦʨʤʦʚʘʥʠʭ (ʤʦʜʠʬʽʢʦʚʘʥʠʭ) ʨʦʩʣʠʥ, ʪʚʘʨʠʥ ʪʘ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʟ ʤʝʪʦʶ 

ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ ʦʪʨʠʤʘʥʥʷ ʥʦʚʠʭ ʚʠʜʽʚ ʧʨʦʜʫʢʪʽʚ ʨʽʟʥʦʛʦ 

ʧʨʠʟʥʘʯʝʥʥʷ. 

ɺʠʱʠʤ ʜʦʩʷʛʥʝʥʥʷʤ ʥʦʚʽʪʥʴʦʾ ʙʽʦʪʝʭʥʦʣʦʛʽʾ ʻ ʛʝʥʝʪʠʯʥʘ ʪʨʘʥʩʬʦʨʤʘʮʽʷ, 

ʧʝʨʝʥʝʩʝʥʥʷ ʯʫʞʦʨʽʜʥʠʭ (ʧʨʠʨʦʜʥʠʭ ʯʠ ʰʪʫʯʥʦ ʩʪʚʦʨʝʥʠʭ) ʜʦʥʦʨʩʴʢʠʭ ʛʝʥʽʚ ʫ 

ʢʣʽʪʠʥʠ-ʨʝʮʠʧʽʻʥʪʠ ʨʦʩʣʠʥ, ʪʚʘʨʠʥ ʪʘ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʦʪʨʠʤʘʥʥʷ ʪʨʘʥʩʛʝʥʥʠʭ 

ʦʨʛʘʥʽʟʤʽʚ ʽʟ ʥʦʚʠʤʠ ʯʠ ʧʦʩʠʣʝʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʪʘ ʦʟʥʘʢʘʤʠ. 

ʄʝʪʘ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ï ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ ʧʦʰʫʢ ʙʽʦʣʦʛʽʯʥʠʭ ʩʠʩʪʝʤ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʠʭ ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ 

ʮʽʣʴʦʚʠʡ ʧʨʦʜʫʢʪ. ʊʦʙʪʦ ʮʝʥʪʨʘʣʴʥʦʶ ʧʨʦʙʣʝʤʦʶ ʙʽʦʪʝʭʥʦʣʦʛʽʾ ʟʘʣʠʰʘʻʪʴʩʷ 

ʽʥʪʝʥʩʠʬʽʢʘʮʽʷ ʙʽʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʷʢ ʟʘ ʨʘʭʫʥʦʢ ʧʽʜʚʠʱʝʥʥʷ ʧʦʪʝʥʮʽʘʣʫ 

ʙʽʦʣʦʛʽʯʥʠʭ ʘʛʝʥʪʽʚ ʪʘ ʾʭ ʩʠʩʪʝʤ, ʪʘʢ ʽ ʟʘ ʨʘʭʫʥʦʢ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʦʙʣʘʜʥʘʥʥʷ, 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʙʽʦʢʘʪʘʣʽʟʘʪʦʨʽʚ (ʽʤʤʦʙʽʣʽʟʦʚʘʥʠʭ ʬʝʨʤʝʥʪʽʚ ʪʘ ʢʣʽʪʠʥ) ʫ 

ʤʝʜʠʮʠʥʽ, ʭʘʨʯʦʚʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʩʽʣʴʩʴʢʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ, ʦʭʦʨʦʥʽ ʪʘ 

ʚʽʜʥʦʚʣʝʥʥʽ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 



43 

ɹʽʦʪʝʭʥʦʣʦʛʽʷ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʚʽʜʪʚʦʨʶʚʘʪʠ ʥʝʦʙʭʽʜʥʽ ʧʨʦʜʫʢʪʠ ʚ 

ʥʝʦʙʤʝʞʝʥʠʭ ʢʽʣʴʢʦʩʪʷʭ, ʟʘʩʪʦʩʦʚʫʶʯʠ ʥʦʚʽ ʪʝʭʥʦʣʦʛʽʾ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ 

ʧʝʨʝʥʦʩʠʪʠ ʛʝʥʠ ʚ ʢʣʽʪʠʥʠ-ʧʨʦʜʫʮʝʥʪʠ ʘʙʦ ʮʽʣʠʡ ʦʨʛʘʥʽʟʤ (ʪʨʘʥʩʛʝʥʥʽ ʪʚʘʨʠʥʠ 

ʪʘ ʨʦʩʣʠʥʠ), ʩʠʥʪʝʟʫʚʘʪʠ ʧʝʧʪʠʜʠ, ʩʪʚʦʨʶʚʘʪʠ ʰʪʫʯʥʽ ʚʘʢʮʠʥʠ. 

ʇʝʨʰʦʯʝʨʛʦʚʠʤʠ ʟʘʚʜʘʥʥʷʤʠ, ʱʦ ʩʪʦʷʪʴ ʧʝʨʝʜ ʙʽʦʪʝʭʥʦʣʦʛʽʻʶ, ʻ 

ʜʦʩʣʽʜʞʝʥʥʷ ʚ ʛʘʣʫʟʽ ʨʦʟʨʦʙʢʠ ʪʘ ʦʜʝʨʞʘʥʥʷ: 

- ʥʦʚʠʭ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ ʪʘ ʣʽʢʘʨʩʴʢʠʭ ʧʨʝʧʘʨʘʪʽʚ ʜʣʷ ʤʝʜʠʮʠʥʠ 

(ʽʥʪʝʨʬʝʨʦʥʽʚ, ʽʥʩʫʣʽʥʫ, ʛʦʨʤʦʥʫ ʨʦʩʪʫ ʣʶʜʠʥʠ, ʤʦʥʦʢʣʦʥʘʣʴʥʠʭ ʘʥʪʠʪʽʣ ʽ ʪ. 

ʽʥ.), ʱʦ ʧʽʜʚʠʱʫʶʪʴ ʷʢʽʩʪʴ ʞʠʪʪʷ ʣʶʜʝʡ ʽ ʜʦʟʚʦʣʷʶʪʴ ʟʜʽʡʩʥʶʚʘʪʠ ʨʘʥʥʶ 

ʜʽʘʛʥʦʩʪʠʢʫ ʪʘ ʣʽʢʫʚʘʥʥʷ ʪʷʞʢʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ï ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʠʭ, 

ʟʣʦʷʢʽʩʥʠʭ, ʩʧʘʜʢʦʚʠʭ, ʽʥʬʝʢʮʽʡʥʠʭ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʚʽʨʫʩʥʠʭ; 

- ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʠʭ ʟʘʩʦʙʽʚ ʟʘʭʠʩʪʫ ʨʦʩʣʠʥ ʚʽʜ ʭʚʦʨʦʙ ʪʘ ʰʢʽʜʥʠʢʽʚ; 

- ʙʘʢʪʝʨʽʘʣʴʥʠʭ ʜʦʙʨʠʚ ʪʘ ʨʝʛʫʣʷʪʦʨʽʚ ʨʦʩʪʫ ʨʦʩʣʠʥ, ʧʽʜʚʠʱʝʥʥʷ ʨʦʜʶʯʦʩʪʽ 

ˇʨʫʥʪʽʚ; 

- ʥʦʚʠʭ, ʽʟ ʟʘʜʘʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ, ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʠʭ ʪʘ ʩʪʽʡʢʠʭ ʜʦ 

ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʬʘʢʪʦʨʽʚ ʟʦʚʥʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʩʦʨʪʽʚ ʪʘ ʛʽʙʨʠʜʽʚ            

ʩ.-ʛ. ʨʦʩʣʠʥ, ʦʪʨʠʤʘʥʠʭ ʤʝʪʦʜʘʤʠ ʛʝʥʝʪʠʯʥʦʾ ʪʘ ʢʣʽʪʠʥʥʦʾ ʽʥʞʝʥʝʨʽʾ; 

- ʮʽʥʥʠʭ ʢʦʨʤʦʚʠʭ ʜʦʙʘʚʦʢ ʪʘ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ (ʢʦʨʤʦʚʦʛʦ ʙʽʣʢʘ, 

ʘʤʽʥʦʢʠʩʣʦʪ, ʬʝʨʤʝʥʪʽʚ, ʚʽʪʘʤʽʥʽʚ, ʚʝʪʝʨʠʥʘʨʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʪʘ ʽʥ.), 

ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʚʘʨʠʥʥʠʮʪʚʘ; 

- ʥʦʚʠʭ ʤʝʪʦʜʽʚ ʙʽʦʽʥʞʝʥʝʨʽʾ ʜʣʷ ʝʬʝʢʪʠʚʥʦʾ ʧʨʦʬʽʣʘʢʪʠʢʠ, ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ 

ʪʝʨʘʧʽʾ ʦʩʥʦʚʥʠʭ ʭʚʦʨʦʙ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʪʚʘʨʠʥ; 

- ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʦʪʨʠʤʘʥʥʷ ʛʦʩʧʦʜʘʨʩʴʢʦ-ʮʽʥʥʠʭ ʧʨʦʜʫʢʪʽʚ ʜʣʷ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʭʘʨʯʦʚʽʡ, ʭʽʤʽʯʥʽʡ, ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʽʡ ʪʘ ʽʥʰʠʭ ʛʘʣʫʟʷʭ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ; 

- ʪʝʭʥʦʣʦʛʽʡ ʛʣʠʙʦʢʦʾ ʪʘ ʝʬʝʢʪʠʚʥʦʾ ʧʝʨʝʨʦʙʢʠ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ, 

ʧʨʦʤʠʩʣʦʚʠʭ ʪʘ ʧʦʙʫʪʦʚʠʭ ʚʽʜʭʦʜʽʚ;  

- ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʪʽʯʥʠʭ ʚʦʜ ʪʘ ʛʘʟʦʧʦʚʽʪʨʷʥʠʭ ʚʠʢʠʜʽʚ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʙʽʦʛʘʟʫ 

ʪʘ ʚʠʩʦʢʦʷʢʽʩʥʠʭ ʜʦʙʨʠʚ;  

- ʚʠʨʦʙʥʠʮʪʚʘ ʜʝʰʝʚʠʭ ʪʘ ʝʬʝʢʪʠʚʥʠʭ ʝʥʝʨʛʦʥʦʩʽʾʚ (ʙʽʦʧʘʣʠʚʘ). 
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ʆʩʥʦʚʥʽ ʥʘʧʨʷʤʢʠ ʨʦʟʚʠʪʢʫ ʙʽʦʪʝʭʥʦʣʦʛʽʾ 

ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ ʥʘ ʙʘʟʽ ʥʘʫʢʦʚʠʭ ʛʘʣʫʟʝʡ, ʟ ʷʢʠʤʠ ʧʦʚôʷʟʘʥʘ 

ʙʽʦʪʝʭʥʦʣʦʛʽʷ, ʙʫʣʦ ʩʬʦʨʤʦʚʘʥʦ ʮʽʣʠʡ ʨʷʜ ʦʢʨʝʤʠʭ ʨʦʟʚʠʥʝʥʠʭ ʥʘʧʨʷʤʽʚ, 

ʨʦʟʨʘʭʦʚʘʥʠʭ ʥʘ ʙʽʣʴʰ ʢʦʥʢʨʝʪʥʽ ʨʝʟʫʣʴʪʘʪʠ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ (ʨʠʩ. 60). 

 

ʈʠʩ. 60. ʅʘʫʢʦʚʽ ʛʘʣʫʟʽ ʪʘ ʥʘʧʨʷʤʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʙʽʦʪʝʭʥʦʣʦʛʽʾ 

 

ʉʪʚʦʨʝʥʽ ʥʘ ʦʩʥʦʚʽ ʪʝʦʨʝʪʠʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʙʘʛʘʪʴʦʭ ʥʘʫʢ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʽ 

ʨʦʟʨʦʙʢʠ ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʧʦʜʘʣʴʰʠʡ ʨʦʟʚʠʪʦʢ ʨʽʟʥʠʭ ʧʨʦʤʠʩʣʦʚʠʭ 

ʛʘʣʫʟʝʡ.  

ɹʽʦʪʝʭʥʦʣʦʛʽʷ ʟʜʘʪʥʘ ʟʨʦʙʠʪʠ ʚʘʛʦʤʠʡ ʚʥʝʩʦʢ ʫ ʢʦʤʧʣʝʢʩʥʝ ʚʠʨʽʰʝʥʥʷ 

ʧʨʦʙʣʝʤ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʫ ʨʽʟʥʠʭ ʛʘʣʫʟʷʭ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʡ ʩʽʣʴʩʴʢʦʛʦ 

ʛʦʩʧʦʜʘʨʩʪʚʘ, ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ ʪʘ ʥʘʫʢʠ. ʋʧʨʦʚʘʜʞʝʥʥʷ ʚ ʛʦʩʧʦʜʘʨʩʴʢʫ 

ʧʨʘʢʪʠʢʫ ʝʬʝʢʪʠʚʥʠʭ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʥʘ ʦʩʥʦʚʽ ʝʢʦʣʦʛʽʯʥʦ 
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ʙʝʟʧʝʯʥʠʭ ʤʘʣʦʚʽʜʭʦʜʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʟʘʟʚʠʯʘʡ ʜʘʻ ʚʠʩʦʢʽ ʝʢʦʥʦʤʽʯʥʽ 

ʨʝʟʫʣʴʪʘʪʠ.  

ɺ ʥʘʰ ʯʘʩ, ʟʘʛʘʣʦʤ, ʙʽʦʪʝʭʥʦʣʦʛʽʷ ʨʦʟʚʠʚʘʻʪʴʩʷ ʟʘ ʪʘʢʠʤʠ ʦʩʥʦʚʥʠʤʠ 

ʥʘʧʨʷʤʢʘʤʠ: 

- ʙʽʦʪʝʭʥʦʣʦʛʽʷ ʪʘ ʤʝʜʠʮʠʥʘ (ʚʢʣʶʯʘʶʯʠ ʦʪʨʠʤʘʥʥʷ ʣʽʢʘʨʩʴʢʠʭ ʧʨʝʧʘʨʘʪʽʚ, 

ʟʘʩʦʙʽʚ ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ ʨʝʘʢʪʠʚʽʚ); 

- ʙʽʦʪʝʭʥʦʣʦʛʽʷ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ; 

- ʙʽʦʪʝʭʥʦʣʦʛʽʷ ʫ ʩʽʣʴʩʴʢʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ (ʦʪʨʠʤʘʥʥʷ ʟʘʩʦʙʽʚ ʟʘʭʠʩʪʫ ʨʦʩʣʠʥ, 

ʩʪʠʤʫʣʷʪʦʨʽʚ ʫʨʦʞʘʡʥʦʩʪʽ, ʚʠʚʝʜʝʥʥʷ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʠʭ ʧʦʨʽʜ ʫ 

ʪʚʘʨʠʥʥʠʮʪʚʽ, ʝʬʝʢʪʠʚʥʘ ʚʘʢʮʠʥʘʮʽʷ); 

- ʙʽʦʩʠʥʪʝʟ ʧʨʝʧʘʨʘʪʽʚ ʪʘ ʧʨʦʜʫʢʪʽʚ ʜʣʷ ʧʨʦʤʠʩʣʦʚʦʛʦ ʪʘ ʧʦʙʫʪʦʚʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ; 

- ʙʽʦʪʝʭʥʦʣʦʛʽʷ ʟʘʭʠʩʪʫ ʪʘ ʚʽʜʥʦʚʣʝʥʥʷ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

(ʚʠʣʫʛʦʚʫʚʘʥʥʷ ʪʘ ʢʦʥʮʝʥʪʨʫʚʘʥʥʷ ʤʝʪʘʣʽʚ, ʜʝʛʨʘʜʘʮʽ ̫ʪʦʢʩʠʯʥʠʭ ʚʽʜʭʦʜʽʚ 

ʪʘ ʟʙʽʣʴʰʝʥʥʷ ʚʠʜʦʙʫʪʢʫ ʚʠʢʦʧʥʦʾ ʩʠʨʦʚʠʥʠ); 

- ʙʽʦʝʥʝʨʛʝʪʠʢʘ; 

- ʙʽʦʛʝʦʪʝʭʥʦʣʦʛʽʷ. 

ʈʦʟʰʠʨʝʥʥʷ ʩʬʝʨ ʟʘʩʪʦʩʫʚʘʥʥʷ ʙʽʦʪʝʭʥʦʣʦʛʽʾ ʩʫʪʪʻʚʦ ʚʧʣʠʚʘʻ ʥʘ 

ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʞʠʪʪʷ ʣʶʜʠʥʠ. ʅʘʡʰʚʠʜʰʝ ʟʘʧʨʦʚʘʜʞʝʥʥʷ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʧʨʦʮʝʩʽʚ ʜʘʻ ʨʝʟʫʣʴʪʘʪʠ ʚ ʤʝʜʠʮʠʥʽ, ʘʣʝ, ʥʘ ʜʫʤʢʫ ʙʘʛʘʪʴʦʭ ʬʘʭʽʚʮʽʚ, ʦʩʥʦʚʥʠʡ 

ʝʢʦʥʦʤʽʯʥʠʡ ʝʬʝʢʪ ʙʫʜʝ ʦʪʨʠʤʘʥʦ ʫ ʩʽʣʴʩʴʢʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ ʪʘ ʭʽʤʽʯʥʽʡ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ. ʄʽʢʨʦʯʠʧʠ, ʢʣʽʪʠʥʥʽ ʢʫʣʴʪʫʨʠ, ʤʦʥʦʢʣʦʥʘʣʴʥʽ ʘʥʪʠʪʽʣʘ ʪʘ 

ʙʽʣʢʦʚʘ ʽʥʞʝʥʝʨʽʷ ï ʮʝ ʣʠʰʝ ʥʝʚʝʣʠʢʘ ʯʘʩʪʠʥʘ ʩʫʯʘʩʥʠʭ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʧʨʠʡʦʤʽʚ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʥʘ ʨʽʟʥʠʭ ʩʪʘʜʽʷʭ ʨʦʟʨʦʙʢʠ ʙʘʛʘʪʴʦʭ ʚʠʜʽʚ 

ʧʨʦʜʫʢʮʽʾ. 

ɻʘʣʫʟʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʙʽʦʪʝʭʥʦʣʦʛʽʾ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʪʘʙʣʠʮʽ 1.  

ʋ ʥʘʰ ʯʘʩ ʨʦʟʨʦʙʣʝʥʽ ʩʧʦʩʦʙʠ ʦʪʨʠʤʘʥʥʷ ʧʦʥʘʜ 1000 ʥʘʡʤʝʥʫʚʘʥʴ 

ʧʨʦʜʫʢʪʽʚ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʩʧʦʩʦʙʘʤʠ. 

ɺʩʽ ʛʘʣʫʟʽ, ʚ ʷʢʠʭ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʘ ʙʽʦʪʝʭʥʦʣʦʛʽʷ, ʧʝʨʝʨʘʭʫʚʘʪʠ 

ʧʨʘʢʪʠʯʥʦ ʥʝʤʦʞʣʠʚʦ. 
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ʊʘʙʣʠʮʷ 1 

ɻʘʣʫʟʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʽʦʪʝʭʥʦʣʦʛʽʾ 

ɻʘʣʫʟʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʇʨʠʢʣʘʜʠ 

ʄʝʜʠʮʠʥʘ, ʦʭʦʨʦʥʘ 

ʟʜʦʨʦʚô̫ , ʬʘʨʤʘʢʦʣʦʛʽʷ 

ɸʥʪʠʙʽʦʪʠʢʠ, ʬʝʨʤʝʥʪʠ, ʘʤʽʥʦʢʠʩʣʦʪʠ, ʥʫʢʣʝʦʪʠʜʠ, 

ʢʨʦʚʦʟʘʤʽʥʥʠʢʠ, ʘʣʢʘʣʦʾʜʠ, ʽʤʫʥʦʨʝʛʫʣʷʪʦʨʠ, ʧʨʦʪʠʨʘʢʦʚʽ ʽ 

ʧʨʦʪʠʚʽʨʫʩʥʽ ʧʨʝʧʘʨʘʪʠ, ʥʦʚʽ ʚʘʢʮʠʥʠ, ʛʦʨʤʦʥʘʣʴʥʽ ʧʨʝʧʘʨʘʪʠ 

(ʽʥʩʫʣʽʥ, ʛʦʨʤʦʥ ʨʦʩʪʫ ʪʘ ʽʥ.), ʤʦʥʦʢʣʦʥʘʣʴʥʽ ʘʥʪʠʪʽʣʘ ʜʣʷ 

ʜʽʘʛʥʦʩʪʠʢʠ ʽ ʣʽʢʫʚʘʥʥʷ, ʧʨʦʙʠ ɼʅʂ ʜʣʷ ʜʽʘʛʥʦʩʪʠʢʠ ʽ 

ʛʝʥʦʪʝʨʘʧʽ,ʾ ʧʨʦʜʫʢʪʠ ʜʽʻʪʠʯʥʦʛʦ ʭʘʨʯʫʚʘʥʥ ̫

ʆʪʨʠʤʘʥʥʷ ʭʽʤʽʯʥʠʭ 

ʨʝʯʦʚʠʥ 

ɽʪʠʣʝʥ, ʧʨʦʧʽʣʝʥ, ʙʫʪʠʣʝʥ, ʦʢʠʩʣʝʥʽ ʚʫʛʣʝʚʦʜʥʽ, ʦʨʛʘʥʽʯʥʽ 

ʢʠʩʣʦʪʠ, ʪʝʨʧʝʥʠ, ʬʝʥʦʣʠ, ʘʢʨʠʣʘʪʠ, ʧʦʣʽʤʝʨʠ, ʬʝʨʤʝʥʪʠ, 

ʧʨʦʜʫʢʪʠ ʪʦʥʢʦʛʦ ʦʨʛʘʥʽʯʥʦʛʦ ʩʠʥʪʝʟʫ, ʧʦʣʽʩʘʭʘʨʠʜʠ 

ʊʚʘʨʠʥʥʠʮʪʚʦ 

ʋʜʦʩʢʦʥʘʣʝʥʥʷ ʢʦʨʤʦʚʠʭ ʨʘʮʽʦʥʽʚ (ʚʠʨʦʙʥʠʮʪʚʦ ʙʽʣʢʘ, 

ʘʤʽʥʦʢʠʩʣʦʪ, ʚʽʪʘʤʽʥʽʚ, ʢʦʨʤʦʚʠʭ ʘʥʪʠʙʽʦʪʠʢʽʚ, ʬʝʨʤʝʥʪʽʚ, 

ʟʘʢʚʘʩʦʢ ʜʣʷ ʩʠʣʦʩʫʚʘʥʥʷ), ʚʝʪʝʨʠʥʘʨʥʠʭ ʧʨʝʧʘʨʘʪʽʚ 

(ʘʥʪʠʙʽʦʪʠʢʠ, ʚʘʢʮʠʥʠ ʽ ʪ. ʜ.), ʛʦʨʤʦʥʽʚ ʨʦʩʪʫ, ʩʪʚʦʨʝʥʥʷ 

ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʠʭ ʧʦʨʽʜ, ʧʝʨʝʩʘʜʢʘ ʟʘʧʣʽʜʥʝʥʠʭ ʢʣʽʪʠʥ, 

ʝʤʙʨʽʦʥʽʚ, ʤʘʥʽʧʫʣʷʮʽʾ ʟ ʯʫʞʦʨʽʜʥʠʤʠ ʛʝʥʘʤʠ 

ʈʦʩʣʠʥʥʠʮʪʚʦ 

ɹʽʦʨʘʮʽʦʥʘʣʴʥ ̔ʧʝʩʪʠʮʠʜʠ, ʙʘʢʪʝʨʽʘʣʴʥʽ ʜʦʙʨʠʚʘ, ʛʽʙʙʝʨʝʣʽʥʠ, 

ʚʠʨʦʙʥʠʮʪʚʦ ʙʝʟʚʽʨʫʩʥʦʛʦ ʩʘʜʠʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʩʪʚʦʨʝʥʥʷ 

ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʠʭ ʛʽʙʨʠʜʽʚ, ʚʚʝʜʝʥʥʷ ʛʝʥʽʚ ʩʪʽʡʢʦʩʪʽ ʜʦ 

ʭʚʦʨʦʙ, ʧʦʩʫʭʠ, ʟʘʤʦʨʦʟʢʽʚ, ʟʘʩʦʣʝʥʦʩʪʽ ˇʨʫʥʪʽʚ 

ʈʠʙʥʝ ʛʦʩʧʦʜʘʨʩʪʚʦ 
ʂʦʨʤʦʚʠʡ ʙʽʣʦʢ, ʬʝʨʤʝʥʪʠ, ʘʥʪʠʙʽʦʪʠʢʠ, ʩʪʚʦʨʝʥʥʷ ʛʝʥʝʪʠʯʥʦ 

ʤʦʜʠʬʽʢʦʚʘʥʠʭ ʧʦʨʽʜ ʟ ʧʦʩʠʣʝʥʠʤ ʨʦʩʪʦʤ, ʩʪʽʡʢʠʭ ʜʦ 

ʟʘʭʚʦʨʶʚʘʥʴ 

ʍʘʨʯʦʚʘ ʧʨʦʤʠʩʣʦʚʽʩʪʴ 
ɹʽʣʦʢ, ʘʤʽʥʦʢʠʩʣʦʪʠ, ʟʘʤʽʥʥʠʢʠ ʮʫʢʨʫ (ʘʩʧʘʨʪʘʤ, 

ʛʣʶʢʦʟʦʬʨʫʢʪʦʚʠʡ ʩʠʨʦʧ), ʧʦʣʽʩʘʭʘʨʠʜʠ, ʦʨʛʘʥʽʯʥʽ ʢʠʩʣʦʪʠ, 

ʥʫʢʣʝʦʪʠʜʠ, ʣʽʧʽʜʠ, ʧʝʨʝʨʦʙʢʘ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ 

ɽʥʝʨʛʝʪʠʢʘ ʽ ʚʠʜʦʙʫʪʦʢ 

ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ 

ʉʧʠʨʪʠ, ʙʽʦʛʘʟ, ʞʠʨʥʽ ʢʠʩʣʦʪʠ, ʘʣʽʬʘʪʠʯʥʽ ʚʫʛʣʝʚʦʜʥʽ, ʚʦʜʝʥʴ, 

ʫʨʘʥ, ʽʥʪʝʥʩʠʬʽʢʘʮʽʷ ʚʠʜʦʙʫʪʢʫ ʥʘʬʪʠ, ʛʘʟʫ, ʚʫʛʽʣʣʷ, ʰʪʫʯʥʠʡ 

ʬʦʪʦʩʠʥʪʝʟ, ʙʽʦʤʝʪʘʣʫʨʛʽʷ, ʚʠʜʦʙʫʪʦʢ ʩʽʨʢʠ 

ɺʘʞʢʘ ʧʨʦʤʠʩʣʦʚʽʩʪʴ 

ʇʦʣʽʧʰʝʥʥʷ ʪʝʭʥʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʢʘʫʯʫʢʫ, ʙʝʪʦʥʥʠʭ, 

ʮʝʤʝʥʪʥʠʭ, ʛʽʧʩʦʚʠʭ ʨʦʟʯʠʥʽʚ, ʤʦʪʦʨʥʠʭ ʧʘʣʠʚ; ʘʥʪʠʢʦʨʦʟʽʡʥʽ 

ʧʨʠʩʘʜʢʠ, ʤʘʩʪʠʣʘ ʜʣʷ ʧʨʦʢʘʪʫ ʯʦʨʥʠʭ ʽ ʢʦʣʴʦʨʦʚʠʭ ʤʝʪʘʣʽʚ, 

ʪʝʭʥʽʯʥʠʡ ʙʽʣʦʢ ʽ ʣʽʧʽʜʠ 

ʃʝʛʢʘ ʧʨʦʤʠʩʣʦʚʽʩʪʴ 

ʇʦʣʽʧʰʝʥʥʷ ʪʝʭʥʦʣʦʛʽʾ ʧʝʨʝʨʦʙʢʠ ʰʢʽʨ, ʚʠʨʦʙʥʠʮʪʚʦ 

ʪʝʢʩʪʠʣʴʥʦʾ ʩʠʨʦʚʠʥʠ, ʚʦʚʥʠ, ʧʘʧʝʨʫ, ʧʘʨʬʤʁʝʨʥʦ-

ʢʦʩʤʝʪʠʯʥʠʭ ʚʠʨʦʙʽʚ, ʦʪʨʠʤʘʥʥʷ ʙʽʦʧʦʣʽʤʝʨʽʚ, ʰʪʫʯʥʠʭ ʰʢʽʨʠ 

ʪʘ ʚʦʚʥʠ ʽ ʪ. ʥ̔. 

ɹʽʦʝʣʝʢʪʨʦʥʽʢʘ ɹʽʦʩʝʥʩʦʨʠ, ʙʽʦʯʠʧʠ 

ʂʦʩʤʦʥʘʚʪʠʢʘ ʉʪʚʦʨʝʥʥʷ ʟʘʤʢʥʫʪʠʭ ʩʠʩʪʝʤ ʞʠʪʪʻʟʘʙʝʟʧʝʯʝʥʥʷ ʚ ʢʦʩʤʦʩʽ 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣ. 1 

ɽʢʦʣʦʛʽʷ 

ʋʪʠʣʽʟʘʮʽʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ, ʧʨʦʤʠʩʣʦʚʠʭ ʽ ʧʦʙʫʪʦʚʠʭ 

ʚʽʜʭʦʜʽʚ, ʙʽʦʜʝʛʨʘʜʘʮʽ̫  ʚʘʞʢʦʨʦʟʢʣʘʜʥʠʭ ʽ ʪʦʢʩʠʯʥʠʭ ʨʝʯʦʚʠʥ 

(ʧʝʩʪʠʮʠʜʽʚ, ʛʝʨʙʽʮʠʜʽʚ, ʥʘʬʪʠ), ʩʪʚʦʨʝʥʥʷ ʟʘʤʢʥʫʪʠʭ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʮʠʢʣʽʚ, ʚʠʨʦʙʥʠʮʪʚʦ ʥʝʰʢʽʜʣʠʚʠʭ ʧʝʩʪʠʮʠʜʽʚ, 

ʣʝʛʢʦʨʫʡʥʽʚʥʠʭ ʧʦʣʽʤʝʨʽʚ 

ʅʘʫʢʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ 

ɻʝʥʥʦ-ʽʥʞʝʥʝʨʥʽ ʪʘ ʤʦʣʝʢʫʣʷʨʥʦ-ʙʽʦʣʦʛʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ 

(ʬʝʨʤʝʥʪʠ ʨʝʩʪʨʠʢʮʽʾ ɼʅʂ, ɼʅʂ- ʪʘ ʈʅʂ-ʧʦʣʽʤʝʨʘʟʠ, ɼʅʂ- ʪʘ 

ʈʅʂ-ʣʽʛʘʟʠ, ʥʫʢʣʝʾʥʦʚʽ ʢʠʩʣʦʪʠ, ʥʫʢʣʝʦʪʠʜʠ ʽ ʪ. ʥ̔.). 

ɿʘʭʠʩʪ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʾ ʚʣʘʩʥʦʩʪʽ. 

 

ʈʦʟʫʤʽʥʥʷ ʤʦʣʝʢʫʣʷʨʥʠʭ ʦʩʥʦʚ ʙʽʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ 

ʟʥʘʯʥʦ ʩʢʦʨʦʪʠʪʠ ʚʠʪʨʘʪʠ ʥʘ ʨʦʟʨʦʙʢʫ ʪʘ ʧʽʜʛʦʪʦʚʢʫ ʚʠʨʦʙʥʠʮʪʚʘ ʧʝʚʥʦʛʦ 

ʧʨʦʜʫʢʪʫ, ʘ ʪʘʢʦʞ ʧʽʜʚʠʱʠʪʠ ʡʦʛʦ ʷʢʽʩʪʴ. ʅʘʧʨʠʢʣʘʜ, ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʽ 

ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʽ ʢʦʤʧʘʥʽʾ, ʱʦ ʩʪʚʦʨʶʶʪʴ ʩʪʽʡʢʽ ʜʦ ʢʦʤʘʭ ʩʦʨʪʠ ʨʦʩʣʠʥ, ʤʦʞʫʪʴ 

ʚʠʤʽʨʶʚʘʪʠ ʢʽʣʴʢʽʩʪʴ ʟʘʭʠʩʥʦʛʦ ʙʽʣʢʘ ʚ ʢʣʽʪʠʥʥʽʡ ʢʫʣʴʪʫʨʽ ʪʘ ʥʝ ʚʠʪʨʘʯʘʪʠ 

ʨʝʩʫʨʩʠ ʥʘ ʚʠʨʦʱʫʚʘʥʥʷ ʩʘʤʠʭ ʨʦʩʣʠʥ; ʬʘʨʤʘʢʦʣʦʛʽʯʥʽ ʢʦʤʧʘʥʽʾ ʤʦʞʫʪʴ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʢʣʽʪʠʥʥʽ ʢʫʣʴʪʫʨʠ ʪʘ ʤʽʢʨʦʯʠʧʠ ʜʣʷ ʧʝʨʝʚʽʨʢʠ ʙʝʟʧʝʢʠ ʪʘ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʨʝʧʘʨʘʪʽʚ, ʘ ʪʘʢʦʞ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʤʦʞʣʠʚʠʭ ʧʦʙʽʯʥʠʭ ʝʬʝʢʪʽʚ ʥʘ 

ʨʘʥʥʽʭ ʩʪʘʜʽʷʭ ʦʜʝʨʞʘʥʥʷ ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ. 

ɻʝʥʝʪʠʯʥʦ ʤʦʜʠʬʽʢʦʚʘʥʽ ʪʚʘʨʠʥʠ, ʚ ʦʨʛʘʥʽʟʤʘʭ ʷʢʠʭ ʚʽʜʙʫʚʘʶʪʴʩʷ 

ʧʨʦʮʝʩʠ, ʱʦ ʚʽʜʦʙʨʘʞʘʶʪʴ ʬʽʟʽʦʣʦʛʽʶ ʨʽʟʥʠʭ ʣʶʜʩʴʢʠʭ ʟʘʭʚʦʨʶʚʘʥʴ, 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʚʯʝʥʠʭ ʮʽʣʢʦʤ ʘʜʝʢʚʘʪʥʠʤʠ ʤʦʜʝʣʷʤʠ ʜʣʷ ʧʝʨʝʚʽʨʢʠ ʜʽʾ ʪʽʻʾ ʯʠ 

ʽʥʰʦʾ ʨʝʯʦʚʠʥʠ ʥʘ ʦʨʛʘʥʽʟʤ. ʎʝ ʪʘʢʦʞ ʜʦʟʚʦʣʷʻ ʢʦʤʧʘʥʽʷʤ ʚʠʷʚʣʷʪʠ ʥʘʡʙʽʣʴʰ 

ʙʝʟʧʝʯʥʽ ʪʘ ʝʬʝʢʪʠʚʥʽ ʧʨʝʧʘʨʘʪʠ ʥʘ ʨʘʥʥʽʭ ʩʪʘʜʽʷʭ ʨʦʟʨʦʙʢʠ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʠʡʦʤʽʚ ʤʦʞʝ ʧʽʜʚʠʱʠʪʠ ʧʨʠʙʫʪʢʦʚʽʩʪʴ 

ʚʠʨʦʙʥʠʮʪʚʘ ʟʘ ʨʘʭʫʥʦʢ ʩʢʦʨʦʯʝʥʥʷ ʧʨʦʮʝʩʫ ʦʪʨʠʤʘʥʥʷ ʧʨʦʜʫʢʪʫ. ʊʘʢ, 

ʥʝʚʝʣʠʢʠʡ ʬʨʘʛʤʝʥʪ ɼʅʂ, ʷʢʠʡ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚʯʝʥʠʤʠ ʜʦʩʣʽʜʥʠʮʴʢʦʾ 

ʣʘʙʦʨʘʪʦʨʽʾ ʜʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʣʦʢʘʣʽʟʘʮʽʾ ʛʝʥʘ ʚ ʛʝʥʦʤʽ ʧʘʨʘʟʠʪʘ ʨʦʩʣʠʥʠ, 

ʟʛʦʜʦʤ ʤʦʞʝ ʚʠʩʪʫʧʠʪʠ ʷʢ ʢʦʤʧʦʥʝʥʪ ʜʽʘʛʥʦʩʪʠʯʥʦʛʦ ʥʘʙʦʨʫ, ʱʦ ʚʠʷʚʣʷʻ 

ʥʘʷʚʥʽʩʪʴ ʜʘʥʦʛʦ ʧʘʪʦʛʝʥʫ, ʘ ʤʦʥʦʢʣʦʥʘʣʴʥʽ ʘʥʪʠʪʽʣʘ, ʩʠʥʪʝʟʦʚʘʥʽ ʜʣʷ 

ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʪʝʨʘʧʝʚʪʠʯʥʦʛʦ ʙʽʣʢʦʚʦʛʦ ʘʛʝʥʪʘ, ʥʘʜʘʣʽ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʜʣʷ ʚʠʜʽʣʝʥʥʷ ʪʘ ʦʯʠʱʝʥʥʷ ʩʧʦʣʫʢʠ, ʱʦ ʨʦʟhʫʢʫʻʪʴʩʷ. 
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ɺʩʝ ʮʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʙʽʦʪʝʭʥʦʣʦʛʽʾ ʪʘ ʰʠʨʦʢʽ 

ʤʦʞʣʠʚʦʩʪʽ ʾʾ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʨʽʟʥʠʭ ʛʘʣʫʟʷʭ ʥʘʨʦʜʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ.  

ʅʘʡʧʨʽʦʨʠʪʝʪʥʽʰʽ ʥʘʧʨʷʤʠ ʙʽʦʪʝʭʥʦʣʦʛʽʾ:  

1. ʇʽʜʚʠʱʝʥʥʷ ʙʝʟʧʝʢʠ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʜʣʷ ʣʶʜʠʥʠ ʪʘ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ʇʦʪʨʽʙʥʦ ʩʪʚʦʨʝʥʥʷ ʪʘʢʠʭ ʨʦʙʦʯʠʭ ʩʠʩʪʝʤ, ʷʢʽ 

ʬʫʥʢʮʽʦʥʫʚʘʪʠʤʫʪʴ ʣʠʰʝ ʟʘ ʩʪʨʦʛʦ ʢʦʥʪʨʦʣʴʦʚʘʥʠʭ ʫʤʦʚ. 

2. ɿʥʠʞʝʥʥʷ ʯʘʩʪʢʠ ʚʽʜʭʦʜʽʚ ʚʠʨʦʙʥʠʯʦʾ ʜʽʷʣʴʥʦʩʪʽ. ɺʽʜʭʦʜʘʤʠ 

ʚʠʨʦʙʥʠʮʪʚʘ ʥʘʟʠʚʘʶʪʴʩʷ ʡʦʛʦ ʧʦʙʽʯʥʽ ʧʨʦʜʫʢʪʠ, ʷʢʽ ʤʦʞʫʪʴ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʣʶʜʠʥʦʶ ʯʠ ʽʥʰʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʙʽʦʩʬʝʨʠ ʽ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʷʢʠʭ ʥʝʨʝʥʪʘʙʝʣʴʥʝ ʯʠ ʧʦʚô̫ ʟʘʥʝ ʟ ʷʢʠʤʦʩʴ ʨʠʟʠʢʦʤ. ʊʘʢʽ ʚʽʜʭʦʜʠ 

ʥʘʢʦʧʠʯʫʶʪʴʩʷ ʫ ʤʝʞʘʭ ʚʠʨʦʙʥʠʯʠʭ ʧʨʠʤʽʱʝʥʴ (ʪʝʨʠʪʦʨʽʡ) ʯʠ ʚʠʢʠʜʘʶʪʴʩʷ ʫ 

ʜʦʚʢʽʣʣʷ. 

3. ɿʥʠʞʝʥʥʷ ʝʥʝʨʛʝʪʠʯʥʠʭ ʚʠʪʨʘʪ ʥʘ ʚʠʨʦʙʥʠʮʪʚʦ ʧʨʦʜʫʢʪʫ, ʪʦʙʪʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʥʝʨʛʦʟʙʝʨʽʛʘʶʯʠʭ ʪʝʭʥʦʣʦʛʽʡ. ʇʨʠʥʮʠʧʦʚʝ ʚʠʨʽʰʝʥʥʷ ʮʽʻʾ 

ʧʨʦʙʣʝʤʠ ʤʦʞʣʠʚʝ ʥʘʩʘʤʧʝʨʝʜ ʟʘ ʨʘʭʫʥʦʢ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʥʦʚʣʶʚʘʥʠʭ ʜʞʝʨʝʣ 

ʝʥʝʨʛʽʾ. 

4. ʉʪʚʦʨʝʥʥʷ ʙʘʛʘʪʦʢʦʤʧʦʥʝʥʪʥʠʭ ʨʦʩʣʠʥʥʠʭ ʩʠʩʪʝʤ. ʗʢʽʩʪʴ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʧʨʦʜʫʢʮʽʾ ʟʥʘʯʥʦ ʧʦʛʽʨʰʫʻʪʴʩʷ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ 

ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʪʘ ʦʪʨʫʪʦʭʽʤʽʢʘʪʽʚ, ʷʢʽ ʟʘʚʜʘʶʪʴ ʢʦʣʦʩʘʣʴʥʦʾ ʰʢʦʜʠ 

ʧʨʠʨʦʜʥʠʤ ʝʢʦʩʠʩʪʝʤʘʤ. ʇʦʜʦʣʘʪʠ ʥʝʛʘʪʠʚʥʽ ʥʘʩʣʽʜʢʠ ʭʽʤʽʟʘʮʽʾ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʤʦʞʥʘ ʫ ʨʽʟʥʠʡ ʩʧʦʩʽʙ. ʅʘʩʘʤʧʝʨʝʜ 

ʥʝʦʙʭʽʜʥʦ ʚʽʜʤʦʚʠʪʠʩʷ ʚʽʜ ʤʦʥʦʢʫʣʴʪʫʨ, ʪʦʙʪʦ ʚʽʜ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʙʤʝʞʝʥʦʛʦ 

ʥʘʙʦʨʫ ʙʽʦʪʠʧʽʚ (ʩʦʨʪʽʚ, ʧʦʨʽʜ, ʰʪʘʤʽʚ). ʅʝʜʦʣʽʢʠ ʤʦʥʦʢʫʣʴʪʫʨʠ ʚʠʷʚʠʣʠ ʱʝ 

ʥʘʧʨʠʢʽʥʮʽ ʍɯʍ ʩʪʦʣʽʪʪʷ; ʚʦʥʠ ʦʯʝʚʠʜʥʽ. ʇʦ-ʧʝʨʰʝ, ʫ ʤʦʥʦʢʫʣʴʪʫʨʽ ʟʨʦʩʪʘʶʪʴ 

ʢʦʥʢʫʨʝʥʪʥʽ ʚʽʜʥʦʩʠʥʠ ʤʽʞ ʦʨʛʘʥʽʟʤʘʤʠ, ʱʦ ʚʠʨʦʱʫʶʪʴʩʷ; ʚʦʜʥʦʯʘʩ 

ʤʦʥʦʢʫʣʴʪʫʨʘ ʥʘʜʘʻ ʣʠʰʝ ʦʜʥʦʩʪʦʨʦʥʥʽʡ ʚʧʣʠʚ ʥʘ ʢʦʥʢʫʨʫʶʯʽ ʦʨʛʘʥʽʟʤʠ 

(ʙʫʨô̫ ʥʠ). ʇʦ-ʜʨʫʛʝ, ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʠʙʽʨʢʦʚʝ ʚʠʥʝʩʝʥʥʷ ʝʣʝʤʝʥʪʽʚ ʤʽʥʝʨʘʣʴʥʦʛʦ 

ʞʠʚʣʝʥʥʷ, ʱʦ ʚʝʜʝ ʜʦ ʜʝʛʨʘʜʘʮʽʾ ˇʨʫʥʪʽʚ. ɯ ʥʘʨʝʰʪʽ, ʤʦʥʦʢʫʣʴʪʫʨʘ ʥʝʩʪʽʡʢʘ ʜʦ 

ʧʘʪʦʛʝʥʽʚ ʪʘ ʰʢʽʜʥʠʢʽʚ. ʊʦʞ ʧʨʦʪʷʛʦʤ XX ʩʪ. ʚʦʥʘ ʧʽʜʪʨʠʤʫʚʘʣʘʩʷ ʚʠʥʷʪʢʦʚʦ ʟʘ 

ʨʘʭʫʥʦʢ ʚʠʩʦʢʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʚʠʨʦʙʥʠʮʪʚʘ. ɺʦʯʝʚʠʜʴ, ʚʠʢʦʨʠʩʪʘʥʥʷ 
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ʤʦʥʦʢʫʣʴʪʫʨ ʽʥʪʝʥʩʠʚʥʠʭ ʩʦʨʪʽʚ (ʧʦʨʽʜ, ʰʪʘʤʽʚ) ʩʧʨʦʱʫʻ ʨʦʟʨʦʙʢʫ ʪʝʭʥʦʣʦʛʽʾ 

ʚʠʨʦʙʥʠʮʪʚʘ. ʅʘʧʨʠʢʣʘʜ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʠʩʦʢʠʭ ʪʝʭʥʦʣʦʛʽʡ ʩʪʚʦʨʝʥʽ ʩʦʨʪʠ 

ʨʦʩʣʠʥ, ʩʪʽʡʢʽ ʜʦ ʧʝʚʥʦʛʦ ʧʝʩʪʠʮʠʜʫ, ʷʢʠʡ ʧʨʠ ʚʠʨʦʱʫʚʘʥʥʽ ʩʘʤʝ ʮʠʭ ʩʦʨʪʽʚ 

ʤʦʞʥʘ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʫ ʚʠʩʦʢʠʭ ʜʦʟʘʭ. ʆʜʥʘʢ, ʫ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʚʠʥʠʢʘʻ ʧʠʪʘʥʥʷ 

ʙʝʟʧʝʢʠ ʪʘʢʦʾ ʨʦʙʦʯʦʾ ʩʠʩʪʝʤʠ ʜʣʷ ʣʶʜʠʥʠ ʪʘ ʜʦʚʢʽʣʣʷ. ɿ ʽʥʰʦʛʦ ʙʦʢʫ, ʨʘʥʦ ʯʠ 

ʧʽʟʥʦ ʟô̫ ʚʣʷʪʴʩʷ ʨʘʩʠ ʧʘʪʦʛʝʥʽʚ (ʰʢʽʜʥʠʢʽʚ), ʩʪʽʡʢʠʭ ʜʦ ʮʴʦʛʦ ʧʝʩʪʠʮʠʜʫ. 

5. ʈʦʟʨʦʙʢʘ ʥʦʚʠʭ ʧʨʝʧʘʨʘʪʽʚ ʜʣʷ ʤʝʜʠʮʠʥʠ. ɺ ʜʘʥʠʡ ʯʘʩ ʚʝʜʫʪʴʩʷ ʘʢʪʠʚʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʚ ʛʘʣʫʟʽ ʤʝʜʠʮʠʥʠ: ʩʪʚʦʨʶʶʪʴʩʷ ʨʽʟʥʽ ʪʠʧʠ ʥʦʚʠʭ ʧʨʝʧʘʨʘʪʽʚ ï 

ʮʽʣʴʦʚʽ ʪʘ ʽʥʜʠʚʽʜʫʘʣʴʥʽ. 

ɼʦ ʦʩʥʦʚʥʠʭ ʨʦʟʜʽʣʽʚ ʩʫʯʘʩʥʦʾ ʙʽʦʪʝʭʥʦʣʦʛʽʾ ʥʘʣʝʞʠʪʴ ʤʽʢʨʦʙʥʘ 

ʙʽʦʪʝʭʥʦʣʦʛʽʷ (ʧʨʦʤʠʩʣʦʚʘ ʤʽʢʨʦʙʽʦʣʦʛʽʷ), ʽʥʞʝʥʝʨʥʘ ʝʥʟʠʤʦʣʦʛʽʷ, ʛʝʥʥʘ 

ʽʥʞʝʥʝʨʽʷ ʪʘ ʢʣʽʪʠʥʥʘ ʽʥʞʝʥʝʨʽʷ. 

ʈʦʟʜʽʣ ʤʽʢʨʦʙʥʦʾ ʙʽʦʪʝʭʥʦʣʦʛʽʾ ʻ ʦʩʥʦʚʥʠʤ, ʙʝʨʝ ʩʚʽʡ ʧʦʯʘʪʦʢ ʽʟ ʩʝʨʝʜʠʥʠ 

ʍʍ ʩʪ. ʽ ʧʦʚô̫ ʟʘʥʠʡ ʟ ʽʤô̫ ʤ ʃʫʾ ʇʘʩʪʝʨʘ, ʷʢʠʡ ʜʦʚ̔ʚ, ʱʦ ʧʨʝʜʩʪʘʚʥʠʢʠ 

ʤʽʢʨʦʩʚʽʪʫ ʨʦʟʨʽʟʥʷʶʪʴʩʷ ʥʝ ʪʽʣʴʢʠ ʥʘ ʚʠʛʣʷʜ, ʘʣʝ ʽ ʦʩʦʙʣʠʚʦʩʪʷʤ ʦʙʤʽʥʫ 

ʨʝʯʦʚʠʥ. ʎʝ ʩʪʘʣʦ ʦʩʥʦʚʦʶ ʨʦʟʚʠʪʢʫ ʤʽʢʨʦʙʥʦʾ ʙʽʦʪʝʭʥʦʣʦʛʽʾ, ʱʦ ʚʠʚʯʘʻ 

ʧʦʰʠʨʝʥʽ ʫ ʧʨʠʨʦʜʽ ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ ʟ ʧʦʛʣʷʜʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʥʘʨʦʜʥʦʤʫ 

ʛʦʩʧʦʜʘʨʩʪʚʽ. ʈʦʟʚʠʪʦʢ ʮʴʦʛʦ ʨʦʟʜʽʣʫ ʙʽʦʪʝʭʥʦʣʦʛʽʾ ʪʽʩʥʦ ʧʦʚô̫ ʟʘʥʠʡ ʽʟ 

ʧʨʦʮʝʩʘʤʠ ʚʠʨʦʙʥʠʮʪʚʘ ʨʽʟʥʠʭ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ (ʚʠʥʦ, ʭʣʽʙ, ʤʦʣʦʯʥʽ 

ʧʨʦʜʫʢʪʠ ʪʦʱʦ). ʊʝʭʥʽʯʥʘ, ʯʠ ʧʨʦʤʠʩʣʦʚʘ, ʤʽʢʨʦʙʽʦʣʦʛʽʷ ʚʠʚʯʘʻ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʫ ʚʠʨʦʙʥʠʯʠʭ ʧʨʦʮʝʩʘʭ ʜʣʷ ʦʪʨʠʤʘʥʥʷ 

ʨʽʟʥʠʭ ʧʨʘʢʪʠʯʥʦ ʚʘʞʣʠʚʠʭ ʨʝʯʦʚʠʥ: ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ, ʝʪʘʥʦʣʫ, ʛʣʽʮʝʨʠʥʫ, 

ʘʮʝʪʦʥʫ, ʦʨʛʘʥʽʯʥʠʭ ʢʠʩʣʦʪ ʪʘ ʽʥ. 

ɯʥʞʝʥʝʨʥʘ ʝʥʟʠʤʦʣʦʛʽʷ ï ʥʘʫʢʘ, ʷʢʘ ʨʦʟʨʦʙʣʷʻ ʤʝʪʦʜʠ ʩʪʚʦʨʝʥʥʷ 

ʚʠʩʦʢʦʝʬʝʢʪʠʚʥʠʭ ʬʝʨʤʝʥʪʽʚ ʜʣʷ ʧʨʦʤʠʩʣʦʚʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ. ʌʝʨʤʝʥʪʠ ʻ 

ʫʥʽʚʝʨʩʘʣʴʥʠʤʠ ʙʽʣʢʘʤʠ-ʢʘʪʘʣʽʟʘʪʦʨʘʤʠ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʠʭ ʟʜʽʡʩʥʶʶʪʴʩʷ ʚʩʽ 

ʧʨʦʮʝʩʠ ʞʠʚʦʾ ʢʣʽʪʠʥʠ. 

ɯʥʞʝʥʝʨʥʘ ʝʥʟʠʤʦʣʦʛʽʷ ʟʘʩʪʦʩʦʚʫʻ ʥʘ ʧʨʘʢʪʠʮʽ ʪʝʦʨʝʪʠʯʥʽ ʦʩʥʦʚʠ ʪʘʢʠʭ 

ʥʘʫʢ, ʷʢ ʙʽʦʭʽʤʽʷ, ʬʽʟʠʯʥʘ ʭʽʤʽʷ ʪʘ ʽʥ., ʱʦ ʚʠʚʯʘʶʪʴ ʩʪʨʫʢʪʫʨʫ, ʚʣʘʩʪʠʚʦʩʪʽ, 

ʬʫʥʢʮʽʾ ʪʘ ʤʝʭʘʥʽʟʤ ʜʽʾ ʬʝʨʤʝʥʪʽʚ. ɿʫʩʠʣʣʷʤʠ ʽʥʞʝʥʝʨʥʦʾ ʝʥʟʠʤʦʣʦʛʽʾ 
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ʚʠʨʽʰʫʻʪʴʩʷ ʥʠʟʢʘ ʚʘʞʣʠʚʠʭ ʥʘʨʦʜʥʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʟʘʚʜʘʥʴ: ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ 

ʧʨʦʜʫʢʪʽʚ ʪʘ ʧʦʣʽʧʰʝʥʥʷ ʾʭʥʴʦʾ ʷʢʦʩʪʽ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʝʪʨʘʜʠʮʽʡʥʠʭ ʚʠʜʽʚ 

ʩʠʨʦʚʠʥʠ, ʨʦʟʨʦʙʢʘ ʙʝʟʚʽʜʭʦʜʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. ɼʫʞʝ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʻ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʽʤʤʦʙʽʣʽʟʦʚʘʥʠʭ (ʥʝʨʫʭʦʤʦ ʟʘʢʨʽʧʣʝʥʠʭ ʥʘ ʩʠʥʪʝʪʠʯʥʠʭ 

ʧʦʣʽʤʝʨʘʭ, ʧʦʣʽʩʘʭʘʨʠʜʘʭ ʪʘ ʽʥʰʠʭ ʥʦʩʽʷʭ-ʤʘʪʨʠʮʷʭ) ʬʝʨʤʝʥʪʽʚ. ʌʝʨʤʝʥʪʠ 

ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʫ ʭʘʨʯʦʚʠʭ ʪʝʭʥʦʣʦʛʽʷʭ: ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʫ ʬʦʨʤʫʚʘʥʥʽ 

ʩʤʘʢʫ, ʘʨʦʤʘʪʫ, ʢʦʥʩʠʩʪʝʥʮʽʾ ʧʨʦʜʫʢʪʫ, ʩʧʨʠʷʶʯʠ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʪʘ ʧʝʚʥʽʡ 

ʩʧʨʷʤʦʚʘʥʦʩʪʽ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ, ʤʦʜʠʬʽʢʘʮʽʾ ʢʦʤʧʦʥʝʥʪʽʚ ʭʘʨʯʦʚʠʭ 

ʩʠʩʪʝʤ, ʩʪʘʙʽʣʽʟʘʮʽʾ ʧʨʠ ʟʙʝʨʽʛʘʥʥʽ, ʟʘʙʝʟʧʝʯʝʥʥ ʁʙʽʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ. 

ʄʝʪʘ ʛʝʥʥʦʾ ʽʥʞʝʥʝʨʽʾ, ʷʢ ʨʦʟʜʽʣʫ ʙʽʦʪʝʭʥʦʣʦʛʽʾ, ʧʦʣʷʛʘʻ ʚ ʩʧʨʷʤʦʚʘʥʦʤʫ 

ʩʪʚʦʨʝʥʥʽ ʦʨʛʘʥʽʟʤʽʚ ʽʟ ʟʘʜʘʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʥʘ ʧʽʜʩʪʘʚʽ ʟʤʽʥʠ 

(ʨʝʢʦʤʙʽʥʘʮʽʾ) ʾʭ ʛʝʥʦʪʠʧʫ. ʆʩʥʦʚʥʠʡ ʩʧʦʞʠʚʘʯ ʨʝʟʫʣʴʪʘʪʽʚ ʮʴʦʛʦ ʨʦʟʜʽʣʫ ï 

ʦʭʦʨʦʥʘ ʟʜʦʨʦʚô̫ . ʎʝ ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʚʘʢʮʠʥ, ʦʜʝʨʞʘʥʥʷ ʪʘʢʠʭ ʧʨʝʧʘʨʘʪʽʚ, ʷʢ 

ʽʥʪʝʨʬʝʨʦʥ ʪʘ ʽʥʩʫʣʽʥ. ɺʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʛʝʥʥʘ ʽʥʞʝʥʝʨʽʷ ʫ ʚʠʨʦʙʥʠʮʪʚʽ 

ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ, ʚ ʦʩʥʦʚʥʦʤʫ ʟʘ ʨʘʭʫʥʦʢ ʩʪʚʦʨʝʥʥʷ ʪʨʘʥʩʛʝʥʥʠʭ ʨʦʩʣʠʥ ʽ 

ʪʚʘʨʠʥ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʛʝʥʥʦʾ ʽʥʞʝʥʝʨʽʾ ʩʪʚʦʨʝʥʦ ʧʦʨʦʜʠ ʪʚʘʨʠʥ, ʩʪʽʡʢʠʭ ʜʦ 

ʚʽʨʫʩʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ, ʘ ʪʘʢʦʞ ʪʚʘʨʠʥ ʟ ʢʦʨʠʩʥʠʤʠ ʜʣʷ ʣʶʜʠʥʠ ʦʟʥʘʢʘʤʠ. 

ʋʩʧʽʰʥʠʡ ʨʦʟʚʠʪʦʢ ʤʝʪʦʜʽʚ ʛʝʥʥʦʾ ʽʥʞʝʥʝʨʽʾ ʚʽʜʢʨʠʚʘʻ ʰʠʨʦʢʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ 

ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʮʽʥʥʠʭ ʩʦʨʪʽʚ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʨʦʩʣʠʥ, ʩʪʽʡʢʠʭ ʜʦ 

ʨʽʟʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʪʘ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʬʘʢʪʦʨʽʚ ʟʦʚʥʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ɿʘ 

ʜʦʧʦʤʦʛʦʶ ʛʝʥʥʦʾ ʽʥʞʝʥʝʨʽʾ ʤʦʞʥʘ ʟʙʽʣʴʰʠʪʠ ʚʤʽʩʪ ʢʦʨʠʩʥʠʭ ʨʝʯʦʚʠʥ ʪʘ 

ʚʽʪʘʤʽʥʽʚ, ʥʘʜʘʪʠ ʨʦʩʣʠʥʘʤ ʣʽʢʫʚʘʣʴʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ. 

ʆʙô̒ ʢʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʢʣʽʪʠʥʥʦʾ ʽʥʞʝʥʝʨʽʾ ʻ ʢʫʣʴʪʫʨʠ ʢʣʽʪʠʥ (ʚʠʱʠʭ 

ʪʚʘʨʠʥ ʯʠ ʨʦʩʣʠʥʥʠʭ ʦʨʛʘʥʽʟʤʽʚ), ʦʪʨʠʤʘʥʽ ʢʫʣʴʪʠʚʫʚʘʥʥʷʤ ʫ ʨʽʟʥʠʭ 

ʩʝʨʝʜʦʚʠʱʘʭ ʦʢʨʝʤʦ ʚʠʜʽʣʝʥʠʭ ʽʟ ʦʨʛʘʥʽʟʤʽʚ ʢʣʽʪʠʥ, ʯʠ ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ, 

ʦʪʨʠʤʘʥʽ ʤʝʪʦʜʦʤ ʛʝʥʥʦʾ ʽʥʞʝʥʝʨʽʾ. 

ʄʝʪʦʜ ʢʣʽʪʠʥʥʦʾ ʽʥʞʝʥʝʨʽʾ ʜʦʟʚʦʣʷʻ ʟʥʘʯʥʦ ʧʨʠʩʢʦʨʠʪʠ ʩʝʣʝʢʮʽʡʥʠʡ 

ʧʨʦʮʝʩ ʧʽʜ ʯʘʩ ʚʠʚʝʜʝʥʥʷ ʥʦʚʠʭ ʩʦʨʪʽʚ ʭʣʽʙʥʠʭ ʟʣʘʢʽʚ ʪʘ ʽʥʰʠʭ ʮʽʥʥʠʭ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ; ʦʜʝʨʞʫʚʘʪʠ ʛʽʙʨʠʜʠ, ʷʢʽ ʥʝ ʤʦʞʫʪʴ ʙʫʪʠ 
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ʩʪʚʦʨʝʥʽ ʟʚʠʯʘʡʥʠʤ ʰʣʷʭʦʤ ʩʭʨʝʱʫʚʘʥʥʷ ʯʝʨʝʟ ʙʘʨô̒ ʨ ʤʽʞʚʠʜʦʚʦʾ 

ʥʝʩʫʤʽʩʥʦʩʪʽ. 

ɺʝʣʠʢʠʭ ʫʩʧʽʭʽʚ ʜʦʩʷʛʥʫʪʦ ʢʣʽʪʠʥʥʦʶ ʽʥʞʝʥʝʨʽʻʶ ʚ ʦʙʣʘʩʪʽ ʽʤʫʥʦʣʦʛʽʾ. 

ʈʦʟʨʦʙʣʝʥʦ ʤʝʪʦʜʠ ʦʪʨʠʤʘʥʥʷ ʦʩʦʙʣʠʚʠʭ ʛʽʙʨʠʜʥʠʭ ʢʣʽʪʠʥ, ʱʦ ʚʠʨʦʙʣʷʶʪʴ 

ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʘʙʦ ʤʦʥʦʢʣʦʥʘʣʴʥʽ ʘʥʪʠʪʽʣʘ. ʎʝ ʜʦʟʚʦʣʠʣʦ ʩʪʚʦʨʠʪʠ 

ʚʠʩʦʢʦʯʫʪʣʠʚʽ ʟʘʩʦʙʠ ʜʽʘʛʥʦʩʪʠʢʠ ʥʠʟʢʠ ʚʘʞʢʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʣʶʜʠʥʠ, ʪʚʘʨʠʥ 

ʪʘ ʨʦʩʣʠʥ. 

ʆʩʥʦʚʥʠʤʠ ʥʘʧʨʷʤʢʘʤʠ ʙʽʦʪʝʭʥʦʣʦʛʽʾ ʻ ʤʝʜʠʯʥʠʡ (ʬʘʨʤʘʮʝʚʪʠʯʥʠʡ, 

ʽʤʫʥʥʠʡ); ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʡ (ʚʝʪʝʨʠʥʘʨʽ,̫ ʨʦʩʣʠʥʥʠʮʪʚʦ); ʧʨʦʤʠʩʣʦʚʠʡ 

(ʭʘʨʯʦʚʘ, ʣʝʛʢʘ, ʭʽʤʽʯʥʘ ʧʨʦʤʠʩʣʦʚʽʩʪʴ, ʝʥʝʨʛʝʪʠʢʘ); ʝʢʦʣʦʛʽʯʥʠʡ (ʦʯʠʱʝʥʥʷ 

ʩʪʽʯʥʠʭ ʚʦʜ, ʧʝʨʝʨʦʙʢʘ ʚʽʜʭʦʜʽʚ ʪʘ ʽʥ.). 

 

ɹʽʦʪʝʭʥʦʣʦʛʽʯʥʽ ʦʩʥʦʚʠ ʚʠʩʦʢʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ɯʩʥʫʻ ʜʝʢʽʣʴʢʘ ʪʠʧʽʚ ʙʽʦʪʝʭʥʦʣʦʛʽʡ: ʪʝʭʥʦʣʦʛʽʾ ʥʠʟʴʢʦʛʦ ʪʘ ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ, 

ʝʢʩʪʝʥʩʠʚʥʽ ʪʘ ʽʥʪʝʥʩʠʚʥʽ, ʙʝʟʚʽʜʭʦʜʥʽ, ʙʝʟʧʝʯʥʽ, ʨʝʩʫʨʩʦ- ʪʘ ʝʥʝʨʛʦʟʙʝʨʽʛʘʶʯʽ, 

ʪʨʫʜʦʤʽʩʪʢʽ, ʥʘʫʢʦʤʽʩʪʢʽ, ʧʨʦʨʠʚʥʽ. ʉʫʯʘʩʥʽ ʙʽʦʪʝʭʥʦʣʦʛʽʾ ʨʽʟʥʠʭ ʥʘʧʨʷʤʽʚ ʪʘ 

ʨʽʟʥʠʭ ʨʽʚʥʽʚ ʥʝʨʦʟʨʠʚʥʦ ʧʦʚô̫ ʟʘʥʽ ʤʽʞ ʩʦʙʦʶ ʚ ʻʜʠʥʫ ʥʘʫʢʦʚʦ-ʚʠʨʦʙʥʠʯʫ 

ʩʠʩʪʝʤʫ. 

ʊʝʭʥʦʣʦʛʽʾ ʥʠʟʴʢʦʛʦ ʨʽʚʥʷ ï ʮʝ ʪʝʭʥʦʣʦʛʽʾ ʪʨʘʜʠʮʽʡʥʽ, ʧʝʚʥʦʶ ʤʽʨʦʶ 

ʟʘʩʪʘʨʽʣʽ. ɼʦ ʥʠʭ ʥʘʣʝʞʘʪʴ ʪʝʭʥʦʣʦʛʽʾ ʙʽʦʣʦʛʽʯʥʦʾ ʦʯʠʩʪʢʠ ʩʪʽʯʥʠʭ ʚʦʜ, 

ʦʪʨʠʤʘʥʥʷ ʙʽʦʧʘʣʠʚʘ, ʜʝʷʢʽ ʚʠʜʠ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʦʛʦ ʩʠʥʪʝʟʫ. ɺʦʥʠ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʥʠʟʴʢʦʶ ʥʘʫʢʦʻʤʥʽʩʪʶ, ʪʦʙʪʦ ʙʘʟʫʶʪʴʩʷ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥ ̔

ʨʦʙʦʯʠʭ ʩʠʩʪʝʤ, ʦʪʨʠʤʘʥʠʭ ʤʝʪʦʜʘʤʠ ʪʨʘʜʠʮʽʡʥʦʾ ʩʝʣʝʢʮʽʾ. ʊʘʢʽ ʪʝʭʥʦʣʦʛʽʾ 

ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʫ ʪʨʘʜʠʮʽʡʥʦʤʫ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʤʫ 

ʚʠʨʦʙʥʠʮʪʚʽ, ʟʦʢʨʝʤʘ ʫ ʨʦʩʣʠʥʥʠʮʪʚʽ. ʊʝʭʥʦʣʦʛʽʾ ʥʠʟʴʢʦʛʦ ʨʽʚʥʷ ʟ 

ʤʽʥʽʤʘʣʴʥʠʤʠ ʚʠʪʨʘʪʘʤʠ ʤʘʪʝʨʽʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ, ʝʥʝʨʛʽʾ ʪʘ ʣʶʜʩʴʢʦʾ ʧʨʘʮʽ 

ʥʘʟʠʚʘʶʪʴ ʝʢʩʪʝʥʩʠʚʥʠʤʠ (ʥʘʧʨʠʢʣʘʜ, ʧʽʜʚʠʱʝʥʥʷ ʨʦʜʶʯʦʩʪʽ ˇʨʫʥʪʽʚ ʰʣʷʭʦʤ 

ʚʠʚʝʟʝʥʥʷ ʥʘ ʧʦʣʷ ʛʥʦʶ ʪʘ ʪʦʨʬʫ, ʟʘʦʨʶʚʘʥʥʷ ʧʦʞʥʠʚʥʠʭ ʟʘʣʠʰʢʽʚ ʪʘ/ʘʙʦ 

ʩʠʜʝʨʘʪʽʚ ï ʩʧʝʮʽʘʣʴʥʦ ʚʠʨʦʱʝʥʠʭ ʙʦʙʦʚʠʭ ʨʦʩʣʠʥ). 
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ʅʘʡʝʬʝʢʪʠʚʥʽʰʠʤʠ ʻ ʽʥʪʝʥʩʠʚʥʽ ʪʝʭʥʦʣʦʛʽʾ ʥʠʟʴʢʦʛʦ ʨʽʚʥʷ, ʽ ʚ ʧʝʨʰʫ 

ʯʝʨʛʫ, ʪʝʭʥʦʣʦʛʽʾ ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʠʭ ʩʦʨʪʽʚ ʨʦʩʣʠʥ, ʧʦʨʽʜ ʪʚʘʨʠʥ ʽ ʰʪʘʤʽʚ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ. ʗʢʽʩʪʴ ʩʦʨʪʽʚ (ʧʦʨʽʜ, ʰʪʘʤʽʚ) ʚʠʟʥʘʯʘʻʪʴʩʷ ʾʭ ʧʽʜʚʠʱʝʥʦʶ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ ʚʠʪʨʘʪ ʣʶʜʩʴʢʦʾ ʧʨʘʮʽ, ʩʠʨʦʚʠʥʥʠʭ ʪʘ 

ʝʥʝʨʛʝʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ, ʜʝʜʘʣʽ ʘʢʪʠʚʥʽʰʦʤʫ ʚʧʨʦʚʘʜʞʝʥʥʽ ʟʘʩʦʙʽʚ ʤʝʭʘʥʽʟʘʮʽʾ, 

ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʪʘ ʭʽʤʽʟʘʮʽʾ. 

ʇʨʦʨʠʚʥʽ, ʧʨʠʥʮʠʧʦʚʦ ʥʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ʤʦʞʫʪʴ ʙʫʪʠ ʥʝʙʝʟʧʝʯʥʠʤʠ ʜʣʷ 

ʣʶʜʠʥʠ ʪʘ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʦʩʢʽʣʴʢʠ ʥʘʩʣʽʜʢʠ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʥʝʧʝʨʝʜʙʘʯʫʚʘʥʽ. ɺʧʨʦʚʘʜʞʝʥʥʷ ʧʨʦʨʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʷʢ ʧʨʘʚʠʣʦ, 

ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʧʦʷʚʦʶ ʥʦʚʠʭ ʚʠʜʽʚ ʧʨʦʜʫʢʪʽʚ ʪʘ ʥʦʚʠʭ ʚʠʜʽʚ ʚʽʜʭʦʜʽʚ. ɹʫʜʴ-

ʷʢʠʡ ʥʦʚʠʡ ʭʘʨʯʦʚʠʡ ʯʠ ʧʨʦʤʠʩʣʦʚʠʡ ʧʨʦʜʫʢʪ ʧʦʚʠʥʝʥ ʧʨʦʭʦʜʠʪʠ ʚʩʝʙʽʯʥʫ 

ʧʝʨʝʚʽʨʢʫ ʥʘ ʘʣʝʨʛʝʥʥʽʩʪʴ, ʢʘʥʮʝʨʦʛʝʥʥʽʩʪʴ ʪʘ ʤʫʪʘʛʝʥʥʽʩʪʴ, ʥʘ ʩʫʤʽʩʥʽʩʪʴ ʟ 

ʽʥʰʠʤʠ ʧʨʦʜʫʢʪʘʤʠ, ʥʘ ʙʝʟʧʝʢʫ ʜʣʷ ʜʦʚʢʽʣʣʷ ʪʦʱʦ. 

ʅʘ ʦʩʥʦʚʽ ʧʨʦʨʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʩʪʚʦʨʶʶʪʴʩʷ ʙʽʦʪʝʭʥʦʣʦʛʽʾ ʚʠʩʦʢʦʛʦ 

ʨʽʚʥʷ (ʘʙʦ ʚʠʩʦʢʽ ʙʽʦʪʝʭʥʦʣʦʛʽʾ). ʅʘ ʧʨʦʪʠʚʘʛʫ ʪʝʭʥʦʣʦʛʽʷʤ ʥʠʟʴʢʦʛʦ ʨʽʚʥʷ 

ʚʠʩʦʢʽ ʙʽʦʪʝʭʥʦʣʦʛʽʾ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʚʠʩʦʢʦʶ ʥʘʫʢʦʻʤʥ̔ʩʪʶ, ʪʦʙʪʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʠʩʪʝʤ, ʦʪʨʠʤʘʥʠʭ ʥʘʡʩʫʯʘʩʥʽʰʠʤʠ ʤʝʪʦʜʘʤʠ ʛʝʥʝʪʠʢʠ, 

ʤʽʢʨʦʙʽʦʣʦʛʽʾ, ʮʠʪʦʣʦʛʽʾ, ʝʢʦʣʦʛʽʾ, ʤʦʣʝʢʫʣʷʨʥʦʾ ʙʽʦʣʦʛʽʾ. ɺʠʩʦʢʽ ʙʽʦʪʝʭʥʦʣʦʛʽʾ 

ʪʘʢʦʞ ʧʦʜʽʣʷʶʪʴ ʥʘ ʝʢʩʪʝʥʩʠʚʥʽ ʪʘ ʽʥʪʝʥʩʠʚʥʽ. 

ɽʢʩʪʝʥʩʠʚʥʽ ʚʠʩʦʢʽ ʙʽʦʪʝʭʥʦʣʦʛʽʾ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʚʽʜʥʦʩʥʦ ʥʠʟʴʢʠʤʠ 

ʚʠʪʨʘʪʘʤʠ ʩʠʨʦʚʠʥʥʠʭ ʪʘ ʝʥʝʨʛʝʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ. ɼʦ ʪʝʭʥʦʣʦʛʽʡ ʧʦʜʽʙʥʦʛʦ ʪʠʧʫ 

ʚʽʜʥʦʩʠʪʴʩʷ ʙʽʣʴʰʽʩʪʴ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʠʭ ʚʠʨʦʙʥʠʮʪʚ, ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʟ 

ʧʽʜʛʦʪʦʚʢʠ ʪʘ ʧʝʨʝʨʦʙʢʠ ʧʨʦʤʠʩʣʦʚʦʾ ʩʠʨʦʚʠʥʠ, ʘ ʪʘʢʦʞ ʯʘʩʪʠʥʘ ʚʠʨʦʙʥʠʮʪʚʘ 

ʥʘ ʦʩʥʦʚʽ ʪʢʘʥʠʥʥʦ-ʢʣʽʪʠʥʥʠʭ ʢʫʣʴʪʫʨ. ʎʽ ʪʝʭʥʦʣʦʛʽʾ ʯʘʩʪʢʦʚʦ 

ʽʥʪʝʥʩʠʬʽʢʫʶʪʴʩʷ ʟ ʜʦʧʦʤʦʛʦʶ ʢʦʤʧôʁ ʪʝʨʠʟʘʮʽʾ ʚʠʨʦʙʥʠʮʪʚʘ. 

ɯʥʪʝʥʩʠʚʥʽ ʚʠʩʦʢʽ ʙʽʦʪʝʭʥʦʣʦʛʽʾ (ʥʘ ʧʨʦʪʠʚʘʛʫ ʝʢʩʪʝʥʩʠʚʥʠʤ) 

ʨʝʘʣʽʟʫʶʪʴʩʷ ʽʟ ʟʘʣʫʯʝʥʥʷʤ ʬʘʭʽʚʮʽʚ ʥʘʡʚʠʱʦʾ ʢʚʘʣʽʬʽʢʘʮʽʾ, ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʫʥʽʢʘʣʴʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʥʘʡʩʫʯʘʩʥʽʰʠʭ ʤʘʪʝʨʽʘʣʽʚ. ʎʽ ʙʽʦʪʝʭʥʦʣʦʛʽʾ 

ʟʘʩʪʦʩʦʚʫʶʪʴ ʫ ʤʝʜʠʮʠʥʽ, ʘ ʪʘʢʦʞ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʦʨʛʘʥʽʟʤʽʚ ʽʟ ʟʘʟʜʘʣʝʛʽʜʴ 

ʟʘʜʘʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ. ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʽʥʪʝʥʩʠʬʽʢʘʮʽʷ ʚʠʩʦʢʠʭ 
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ʪʝʭʥʦʣʦʛʽʡ, ʥʘ ʚʽʜʤʽʥʫ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʪʝʭʥʦʣʦʛʽʡ ʥʠʟʴʢʦʛʦ ʨʽʚʥʷ, ʧʦʣʷʛʘʻ ʫ 

ʧʽʜʚʠʱʝʥʥʽ ʷʢʦʩʪʽ ʨʝʩʫʨʩʥʦʛʦ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. 

ʊʝʭʥʦʣʦʛʽʾ ʨʽʟʥʠʭ ʨʽʚʥʽʚ ʥʝʨʦʟʨʠʚʥʦ ʧʦʚô̫ ʟʘʥʽ ʤʽʞ ʩʦʙʦʶ: ʟ ʦʜʥʦʛʦ ʙʦʢʫ, 

ʚʠʩʦʢʽ ʪʝʭʥʦʣʦʛʽʾ ʙʘʟʫʶʪʴʩʷ ʥʘ ʪʝʭʥʦʣʦʛʽʷʭ ʥʠʟʴʢʦʛʦ ʨʽʚʥʷ, ʜʣʷ ʾʭ ʟʜʽʡʩʥʝʥʥʷ 

ʧʦʪʨʽʙʥʠʡ ʧʝʚʥʠʡ ʨʝʩʫʨʩʥʠʡ, ʝʥʝʨʛʝʪʠʯʥʠʡ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʠʡ ʬʫʥʜʘʤʝʥʪ, ʟ 

ʽʥʰʦʛʦ ï ʜʦʩʷʛʥʝʥʥʷ ʚʠʩʦʢʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʥʘ ʥʠʞʯʠʭ ʨʽʚʥʷʭ 

ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʚʠʨʦʙʥʠʮʪʚ. 

ɺʠʩʦʢʽ ʪʝʭʥʦʣʦʛʽʾ ʻ ʥʘʡʙʽʣʴʰʠʤ ʜʦʩʷʛʥʝʥʥʷʤ ʣʶʜʩʴʢʦʛʦ ʨʦʟʫʤʫ. ʆʜʥʘʢ, 

ʟʘ ʥʠʟʢʦʶ ʧʘʨʘʤʝʪʨʽʚ ʚʦʥʠ ʥʝ ʪʽʣʴʢʠ ʥʝ ʧʝʨʝʚʝʨʰʫʶʪʴ ʪʝʭʥʦʣʦʛʽʾ ʥʠʟʴʢʦʛʦ 

ʨʽʚʥʷ, ʘʣʝ ʥʘʚʽʪʴ ʧʦʩʪʫʧʘʶʪʴʩʷ ʾʤ. ɿʦʢʨʝʤʘ, ʚʠʩʦʢʽ ʪʝʭʥʦʣʦʛʽʾ ʚʠʤʘʛʘʶʪʴ ʚʩʝ 

ʙʽʣʴʰʠʭ ʚʢʣʘʜʝʥʴ ʫʩʽʭ ʚʠʜʽʚ ʨʝʩʫʨʩʽʚ, ʚʦʥʠ ʥʝ ʚʠʨʽʰʫʶʪʴ ʧʨʦʙʣʝʤʠ ʦʪʨʠʤʘʥʥʷ 

ʝʢʦʣʦʛʽʯʥʦ ʯʠʩʪʦʾ ʧʨʦʜʫʢʮʽʾ, ʘ ʩʘʤʝ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʝ ʚʠʨʦʙʥʠʮʪʚʦ ʤʦʞʝ 

ʩʪʘʥʦʚʠʪʠ ʟʘʛʨʦʟʫ ʜʣʷ ʣʶʜʠʥʠ ʪʘ ʜʦʚʢʽʣʣʷ. 

 

ʂʦʣʴʦʨʦʚʘ ʢʣʘʩʠʬʽʢʘʮʽʷ ʙʽʦʪʝʭʥʦʣʦʛʽʡ 

ʆʩʢʽʣʴʢʠ ʙʽʦʪʝʭʥʦʣʦʛʽʷ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʨʽʟʥʠʭ ʛʘʣʫʟʷʭ ʧʨʦʤʠʩʣʦʚʦʩʪʽ 

ʽ ʟʘʯʽʧʘʻ ʙʘʛʘʪʦ ʩʬʝʨ ʞʠʪʪʷ ʣʶʜʠʥʠ, ʟʘʛʘʣʴʥʦʧʦʰʠʨʝʥʦʶ ʪʘ ʟʨʫʯʥʦʶ ʫ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʻ ʤʽʞʥʘʨʦʜʥʘ ʢʣʘʩʠʬʽʢʘʮʽʷ ʙʽʦʪʝʭʥʦʣʦʛʽʡ ʟʘ ʢʦʣʴʦʨʘʤʠ ʚʽʜʧʦʚʽʜʥʦ 

ʜʦ ʦʙô̒ ʢʪʽʚ ʜʽʷʣʴʥʦʩʪʽ: 

- çʯʝʨʚʦʥʘè ʙʽʦʪʝʭʥʦʣʦʛʽʷ ï (ʤʝʜʠʯʥʘ ʙʽʦʪʝʭʥʦʣʦʛʽʷ, ʙʽʦʬʘʨʤʘʮʝʚʪʠʢʘ), 

ʧʦʚô̫ ʟʘʥʘ ʽʟ ʟʘʙʝʟʧʝʯʝʥʥʷʤ ʟʜʦʨʦʚô̫  ʣʶʜʠʥʠ ʪʘ ʧʦʪʝʥʮʽʡʥʦʶ ʢʦʨʝʢʮʽʻʶ ʾʾ 

ʛʝʥʦʤʫ, ʘ ʪʘʢʦʞ ʽʟ ʚʠʨʦʙʥʠʮʪʚʦʤ ʙʽʦʬʘʨʤʘʮʝʚʪʠʯʥʠʭ ʧʨʝʧʘʨʘʪʽʚ (ʧʨʦʪʝʾʥʽʚ, 

ʬʝʨʤʝʥʪʽʚ, ʘʥʪʠʪʽʣ). ɺʠʨʦʙʥʠʮʪʚʦ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʤʝʪʦʜʘʤʠ ʜʽʘʛʥʦʩʪʠʢʫʤʽʚ 

ʪʘ ʣʽʢʘʨʩʴʢʠʭ ʧʨʝʧʘʨʘʪʽʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʝʭʥʦʣʦʛʽʡ ʢʣʽʪʠʥʥʦʾ ʪʘ ʛʝʥʝʪʠʯʥʦʾ 

ʽʥʞʝʥʝʨʽʾ.  

ʉʪʚʦʨʝʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʪʦʜʽʚ ʛʝʥʝʪʠʯʥʦʾ ʽʥʞʝʥʝʨʽʾ ʛʝʥʝʪʠʯʥʦ- 

ʤʦʜʠʬʽʢʦʚʘʥʽ ʦʨʛʘʥʽʟʤʠ ʜʦʟʚʦʣʷʶʪʴ ʦʪʨʠʤʘʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʨʘʥʩʛʝʥʥʠʭ 

ʪʚʘʨʠʥ: ʘʥʪʠʪʨʦʤʙʽʥ III (ʧʨʦʪʠ ʛʝʥʝʪʠʯʥʦʾ ʩʪʽʡʢʦʩʪʽ ʜʦ ʛʝʧʘʨʠʥʫ; ʧʨʦʜʫʢʫʶʪʴ 

ʪʨʘʥʩʛʝʥʥʽ ʢʦʟʠ ʪʘ ʢʠʪʘʡʩʴʢʽ ʭʦʤô̫ ʯʢʠ); ʨʝʢʦʤʙʽʥʘʥʪʥʽ ʬʘʢʪʦʨʠ ʟʛʦʨʪʘʥʥʷ ʢʨʦʚʽ 

(ʜʣʷ ʣʽʢʫʚʘʥʥʷ ʛʝʤʦʬʽʣʽʾ; ʧʨʦʜʫʢʫʶʪʴ ʚʽʚʮʽ); ŬI-ʘʥʪʠʪʨʠʧʩʠʥ (ʣʽʢʫʚʘʥʥʷ 
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ʝʤʬʽʟʝʤʠ ʪʘ ʬʽʙʨʦʟʫ ʣʝʛʝʥʴ; ʧʨʦʜʫʢʫʶʪʴ ʚʽʚʮʽ ʪʘ ʢʦʟʠ); ʣʘʢʪʦʬʝʨʠʥ (ʢʦʤʧʦʥʝʥʪ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʭʘʨʯʫʚʘʥʥʷ, ʘʥʪʠʤʽʢʨʦʙʥʘ ʜʽʷ; ʧʨʦʜʫʢʫʶʪʴ ʢʦʟʠ). 

ɿʘ ʜʦʧʦʤʦʛʦʶ ʪʨʘʥʩʛʝʥʥʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʦʜʝʨʞʫʶʪʴ: ʽʥʩʫʣʽʥ, 

ʽʥʪʝʨʬʝʨʦʥʠ, ʛʦʨʤʦʥ ʨʦʩʪʫ. 

ɿʘʩʪʦʩʦʚʫʶʪʴ ʪʨʘʥʩʛʝʥʥʽ ʨʦʩʣʠʥʠ: ʪʦʤʘʪʠ ʟ ʧʽʜʚʠʱʝʥʠʤ ʚʤʽʩʪʦʤ 

ʘʥʪʦʮʽʘʥʽʚ (ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʷʢ ʧʝʨʩʧʝʢʪʠʚʥʠʡ ʟʘʩʽʙ ʜʣʷ ʧʨʦʬʽʣʘʢʪʠʢʠ ʨʘʢʦʚʠʭ, 

ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ, ʜʽʘʙʝʪʫ); ʩʘʣʘʪ-ʣʘʪʫʢ, ʚ ʷʢʦʤʫ ʝʢʩʧʨʝʩʫʻʪʴʩʷ 

ʧʦʚʝʨʭʥʝʚʠʡ ʙʽʣʦʢ-ʘʥʪʠʛʝʥ ʚʽʨʫʩʫ ʛʝʧʘʪʠʪʫ ɺ, ʪʘʢ ʟʚʘʥʘ çʾ ʩʪʽʚʥʘ ʚʘʢʮʠʥʘè. 

ʂʣʽʪʠʥʥʘ ʪʝʨʘʧʽʷ ï ʢʦʤʧʣʝʢʩ ʪʝʨʘʧʝʚʪʠʯʥʠʭ ʧʽʜʭʦʜʽʚ, ʱʦ ʙʘʟʫʪ̒ʴʩʷ ʥʘ 

ʪʨʘʥʩʧʣʘʥʪʘʮʽʾ ʢʣʽʪʠʥ ʫ ʭʚʦʨʠʡ ʦʨʛʘʥʽʟʤ ʟ ʤʝʪʦʶ ʡʦʛʦ ʣʽʢʫʚʘʥʥʷ. ʅʘʧʨʠʢʣʘʜ, 

ʪʝʨʘʧʽʷ ʩʪʦʚʙʫʨʦʚʠʤʠ ʢʣʽʪʠʥʘʤʠ. 

ɻʝʥʥʘ ʪʝʨʘʧʽʷ ï ʣʽʢʫʚʘʥʥʷ ʩʧʘʜʢʦʚʠʭ ʪʘ ʥʘʙʫʪʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʰʣʷʭʦʤ 

ʚʚʝʜʝʥʥʷ ʚ ʩʦʤʘʪʠʯʥʽ ʢʣʽʪʠʥʠ ʧʘʮʽʻʥʪʘ ʛʝʥʝʪʠʯʥʠʭ ʝʣʝʤʝʥʪʽʚ ʜʣʷ ʚʽʜʥʦʚʣʝʥʥʷ 

ʘʙʦ ʧʨʠʛʥʽʯʝʥʥʷ ʬʫʥʢʮʽʡ ʛʝʥʽʚ ʪʘ ʥʘʜʘʥʥʷ ʢʣʽʪʠʥʘʤ ʟʘʜʘʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ. 

- çʟʝʣʝʥʘè ʙʽʦʪʝʭʥʦʣʦʛʽʷ ï ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʪʘ 

ʤʝʪʦʜʽʚ ʫ ʣʽʩʦʚʽʡ, ʮʝʣʶʣʦʟʥʦ-ʧʘʧʝʨʦʚʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʘ ʪʘʢʦʞ ʫ ʩʽʣʴʩʴʢʦʤʫ 

ʛʦʩʧʦʜʘʨʩʪʚʽ ʪʘ ʨʠʙʥʠʮʪʚʽ (ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʘ ʙʽʦʪʝʭʥʦʣʦʛʽʷ, 

ʘʛʨʦʙʽʦʪʝʭʥʦʣʦʛʽʷ, ʪʘʢʦʞ ʽʥʦʜʽ ʚʢʣʶʯʘʻ ʝʢʦʣʦʛʽʯʥʫ ʙʽʦʪʝʭʥʦʣʦʛʽʶ, 

ʙʽʦʝʥʝʨʛʝʪʠʢʫ), ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʨʦʟʨʦʙʢʫ ʪʘ ʩʪʚʦʨʝʥʥʷ ʛʝʥʝʪʠʯʥʦ ʤʦʜʠʬʽʢʦʚʘʥʠʭ 

(ɻʄ) ʨʦʩʣʠʥ, ʩʪʽʡʢʠʭ ʜʦ ʙʽʦʪʠʯʥʠʭ ʪʘ ʘʙʽʦʪʠʯʥʠʭ ʩʪʨʝʩʽʚ, ʚʠʟʥʘʯʘʻ ʩʫʯʘʩʥʽ 

ʤʝʪʦʜʠ ʚʝʜʝʥʥʷ ʩʽʣʴʩʴʢʦʛʦ ʪʘ ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ. ʈʦʟʨʦʙʢʘ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʤʝʪʦʜʽʚ ʪʘ ʧʨʝʧʘʨʘʪʽʚ ʜʣʷ ʙʦʨʦʪʴʙʠ ʟʽ ʰʢʽʜʥʠʢʘʤʠ ʪʘ ʟʙʫʜʥʠʢʘʤʠ ʭʚʦʨʦʙ 

ʢʫʣʴʪʫʨʥʠʭ ʨʦʩʣʠʥ ʪʘ ʩʚʽʡʩʴʢʠʭ ʪʚʘʨʠʥ, ʩʪʚʦʨʝʥʥʷ ʙʽʦʜʦʙʨʠʚ, ʧʽʜʚʠʱʝʥʥʷ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʨʦʩʣʠʥ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʝʪʦʜʽʚ ʛʝʥʝʪʠʯʥʦʾ ʽʥʞʝʥʝʨʽʾ. 

ɿʝʣʝʥʘ ʙʽʦʪʝʭʥʦʣʦʛʽʷ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʫ ʩʽʣʴʩʴʢʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ ʪʘ 

ʧʨʦʜʦʚʦʣʴʩʪʚʽ, ʘʣʝ ʪʘʢʦʞ ʽʥʚʝʩʪʫʻ ʚ ʽʥʰʽ ʛʘʣʫʟʽ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʟʝʣʝʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʜʦʩʣʽʜʥʠʢʠ ʩʧʦʜʽʚʘʶʪʴʩʷ ʚʠʨʽʰʠʪʠ ʧʨʦʙʣʝʤʠ ʩʽʣʴʩʴʢʦʛʦ 

ʛʦʩʧʦʜʘʨʩʪʚʘ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʚʠʨʦʙʥʠʮʪʚʦ ʧʨʦʜʫʢʪʽʚ ʭʘʨʯʫʚʘʥʥʷ, ʝʥʝʨʛʽʾ ʪʘ 

ʙʽʦʤʘʪʝʨʽʘʣʽʚ, ʟʙʝʨʽʛʘʶʯʠ ʧʨʠ ʮʴʦʤʫ ʜʦʚʢʽʣʣʷ. 
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ɿʝʣʝʥʘ ʙʽʦʪʝʭʥʦʣʦʛʽʷ ʧʝʨʝʚʘʞʥʦ ʩʧʠʨʘʻʪʴʩʷ ʥʘ ʟʥʘʥʥʷ, ʧʦʚô̫ ʟʘʥʽ ʟ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷʤ ʛʝʥʦʤʫ ʨʦʩʣʠʥ. ʉʴʦʛʦʜʥʽ ʤʝʪʦʜʠ ʛʝʥʥʦʾ ʽʥʞʝʥʝʨʽʾ ʜʦʟʚʦʣʷʶʪʴ 

ʧʝʨʝʥʦʩʠʪʠ ʧʝʚʥʽ ʛʝʥʠ ʚʽʜ ʦʜʥʦʛʦ ʚʠʜʫ ʨʦʩʣʠʥ ʜʦ ʽʥʰʦʛʦ ʟ ʤʝʪʦʶ 

ʮʽʣʝʩʧʨʷʤʦʚʘʥʦ ʧʽʜʚʠʱʠʪʠ ʩʪʽʡʢʽʩʪʴ ʨʦʩʣʠʥ ʷʢ ʜʦ ʭʚʦʨʦʙ ʪʘ ʰʢʽʜʥʠʢʽʚ, ʪʘʢ ʽ ʜʦ 

ʛʝʨʙʽʮʠʜʽʚ. 

ʋ ʚʠʧʘʜʢʫ ʙʽʦʪʝʭʥʦʣʦʛʽʾ ʪʝʨʤʽʥ çʟʝʣʝʥʠʡè ʥʝ ʦʙʦʚô̫ ʟʢʦʚʦ ʦʟʥʘʯʘʻ 

ʝʢʦʣʦʛʽʯʥʦ ʯʠʩʪʫ ʙʽʦʪʝʭʥʦʣʦʛʽʶ. 

- çʙʽʣʘè ʙʽʦʪʝʭʥʦʣʦʛʽʷ ï (ʧʨʦʤʠʩʣʦʚʘ ʙʽʦʪʝʭʥʦʣʦʛʽʷ, ʙʽʦʽʥʞʝʥʝʨʽʷ, ʪʘʢʦʞ 

ʽʥʦʜʽ ʚʢʣʶʯʘʻ ʤʦʣʝʢʫʣʷʨʥʫ ʪʘ ʢʣʽʪʠʥʥʫ ʧʨʦʤʠʩʣʦʚʫ ʙʽʦʪʝʭʥʦʣʦʛʽʶ), ʧʦʻʜʥʫʻ 

ʚʠʨʦʙʥʠʮʪʚʦ ʙʽʦʧʘʣʠʚʘ, ʙʽʦʪʝʭʥʦʣʦʛʽʾ ʫ ʭʽʤʽʯʥʽʡ ʪʘ ʥʘʬʪʦʧʝʨʝʨʦʙʥʽʡ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ. ɼʦ ʥʝʾ ʚʭʦʜʷʪʴ ʚʠʨʦʙʥʠʮʪʚʦ ʧʨʦʜʫʢʪʽʚ, ʱʦ ʨʘʥʽʰʝ ʚʠʨʦʙʣʷʣʠʩʷ 

ʭʽʤʽʯʥʦʶ ʧʨʦʤʠʩʣʦʚʽʩʪʶ, ʽʥʜʫʩʪʨʽʘʣʴʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʧʨʦʮʝʩʽʚ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʩʧʠʨʪʫ, ʚʽʪʘʤʽʥʽʚ, ʘʤʽʥʦʢʠʩʣʦʪ ʪʘ ʽʥ. ɺʦʥʘ ʦʙô̒ ʜʥʫʻ 

ʚʠʨʦʙʥʠʮʪʚʦ ʙʽʦʧʘʣʠʚʘ, ʙʽʦʪʝʭʥʦʣʦʛʽʾ ʫ ʭʘʨʯʦʚʽʡ, ʭʽʤʽʯʥʽʡ ʪʘ ʥʘʬʪʦʧʝʨʝʨʦʙʥʽʡ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ. 

çɹʽʣʘè ʙʽʦʪʝʭʥʦʣʦʛʽʷ ʚʢʣʶʯʘʻ ʟʘʤʽʱʝʥʥʷ ʪʨʘʜʠʮʽʡʥʠʭ ʧʨʦʤʠʩʣʦʚʠʭ 

ʧʨʦʮʝʩʽʚ ʥʘ ʙʽʦʢʘʪʘʣʽʟ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʮʽʥʥʠʭ ʧʨʦʜʫʢʪʽʚ, ʪʘʢʠʭ ʷʢ ʬʘʨʤʘʮʝʚʪʠʯʥʽ 

ʧʨʝʧʘʨʘʪʠ, ʢʦʩʤʝʪʠʢʘ, ʨʝʘʢʪʠʚʠ ʜʣʷ ʪʘʢ ʟʚʘʥʦʛʦ ʪʦʥʢʦʛʦ ʩʠʥʪʝʟʫ ʪʘ 

ʤʦʣʝʢʫʣʷʨʥʦʾ ʙʽʦʣʦʛʽʾ, ʭʘʨʯʦʚʽ ʜʦʙʘʚʢʠ. ʇʝʨʝʜʙʘʯʘʻ ʩʪʚʦʨʝʥʥʷ ʙʽʦʜʝʛʨʘʜʦʚʘʥʠʭ 

(ʙʽʦʨʦʟʢʣʘʜʥʠʭ) ʧʦʣʽʤʝʨʽʚ ʽ ʧʦʣʽʤʝʨʽʚ ʟʽ ʩʧʝʮʠʬʽʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ 

(çʨʦʟʫʤʥʽ ʧʦʣʽʤʝʨʠè ï ʩʠʥʪʝʪʠʯʥʽ ʧʦʣʽʤʝʨʠ, ʷʢʽ ʧʦʜʽʙʥʦ ʜʦ ʞʠʚʠʭ ʩʠʩʪʝʤ ʟʜʘʪʥʽ 

ʨʝʘʛʫʚʘʪʠ ʥʘ ʟʤʽʥʫ ʫʤʦʚ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ: ʩʚʽʪʣʦ, ʨʅ, ʪʝʤʧʝʨʘʪʫʨʫ, 

ʽʦʥʥʫ ʩʠʣʫ, ʝʣʝʢʪʨʠʯʥʽ ʘʙʦ ʤʘʛʥʽʪʥʽ ʧʦʣʷ; ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ, 

ʥʘʧʨʠʢʣʘʜ, ʜʣʷ ʮʽʣʴʦʚʦʾ ʜʦʩʪʘʚʢʠ ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ). ɿʘʙʝʟʧʝʯʫʻ ʚʠʨʦʙʥʠʮʪʚʦ 

ʧʘʣʠʚʘ ʟ ʚʽʜʥʦʚʣʶʚʘʥʠʭ ʨʝʩʫʨʩʽʚ ʘʙʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʬʦʪʦʩʠʥʪʝʟʫʶʯʠʭ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ (ʚʢʣʶʯʘʶʯʠ ɻʄʆ). ɺʢʣʶʯʘʻ ʧʨʦʮʝʩʠ ʦʜʝʨʞʘʥʥʷ ʧʨʦʤʠʩʣʦʚʦ 

ʢʦʨʠʩʥʠʭ ʬʝʨʤʝʥʪʽʚ ʪʘ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ. 

- çʩʽʨʘè ʙʽʦʪʝʭʥʦʣʦʛʽʷ ï (ʢʣʘʩʠʯʥʘ ʬʝʨʤʝʥʪʘʮʽʷ ʽ ʪʝʭʥʦʣʦʛʽʾ ʙʽʦʧʨʦʮʝʩʽʚ, 

ʪʝʭʥʽʯʥʘ, ʧʨʦʤʠʩʣʦʚʘ ʙʽʦʪʝʭʥʦʣʦʛʽʷ, ʪʘʢʦʞ ʚʢʣʶʯʘʻ ʝʢʦʣʦʛʽʯʥʫ ʙʽʦʪʝʭʥʦʣʦʛʽʶ, 

ʧʦʚô̫ ʟʘʥʘ ʟ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʦʶ ʜʽʷʣʴʥʽʩʪʶ). çʉʽʨʘè ʙʽʦʪʝʭʥʦʣʦʛʽʷ ʟʘʡʤʘʻʪʴʩʷ 
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ʨʦʟʨʦʙʢʦʶ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʧʨʝʧʘʨʘʪʽʚ ʜʣʷ ʟʘʭʠʩʪʫ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʙʽʦʣʦʛʽʯʥʠʭ ʘʛʝʥʪʽʚ ʪʘ ʙʽʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ. ɺʢʣʶʯʘʻ ʧʨʦʮʝʩʠ 

ʙʽʦʨʝʤʝʜʽʘʮʽʾ ˇʨʫʥʪʽʚ (ʧʨʦʮʝʩ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʘʢʪʝʨʽʡ ʪʘ ʨʦʩʣʠʥ ʜʣʷ ʦʯʠʱʝʥʥʷ 

ˇʨʫʥʪʽʚ ʚʽʜ ʥʝʙʝʟʧʝʯʥʠʭ ʪʘ ʧʦʪʝʥʮʽʡʥʦ ʥʝʙʝʟʧʝʯʥʠʭ ʨʝʯʦʚʠʥ), ʦʯʠʱʝʥʥʷ ʩʪʦʢʽʚ 

ʪʘ ʛʘʟʦʧʦʚʽʪʨʷʥʠʭ ʚʠʢʠʜʽʚ, ʫʪʠʣʽʟʘʮʽʾ ʧʨʦʤʠʩʣʦʚʠʭ ʚʽʜʭʦʜʽʚ, ʜʝʛʨʘʜʘʮʽʾ 

ʪʦʢʩʠʢʘʥʪʽʚ. 

- çʩʠʥʷè ʙʽʦʪʝʭʥʦʣʦʛʽʷ (ʘʢʚʘʙʽʦʪʝʭʥʦʣʦʛʽʷ) ï ʧʦʚô̫ ʟʘʥʘ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʤʦʨʩʴʢʠʭ ʦʨʛʘʥʽʟʤʽʚ ʪʘ ʩʠʨʦʚʠʥʥʠʭ ʨʝʩʫʨʩʽʚ. çʉʠʥʷè (ʤʦʨʩʴʢʘ) ʙʽʦʪʝʭʥʦʣʦʛʽʷ 

ʧʝʨʝʚʘʞʥʦ ʦʨʽʻʥʪʦʚʘʥʘ ʥʘ ʝʬʝʢʪʠʚʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʝʩʫʨʩʽʚ ʉʚʽʪʦʚʦʛʦ ʦʢʝʘʥʫ, 

ʤʦʨʩʴʢʦʾ ʙʽʦʪʠ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʭʘʨʯʦʚʠʭ, ʪʝʭʥʽʯʥʠʭ, ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʪʘ 

ʣʽʢʘʨʩʴʢʠʭ ʨʝʯʦʚʠʥ. 

ʄʦʨʩʴʢʘ ʙʽʦʪʝʭʥʦʣʦʛʽʷ ï ʮʝ ʚʠʚʯʝʥʥʷ ʪʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʦʣʝʢʫʣʷʨʥʠʭ 

ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʤʝʪʦʜʽʚ ʩʪʦʩʦʚʥʦ ʤʦʨʩʴʢʠʭ (ʚʦʜʥʠʭ) ʦʨʛʘʥʽʟʤʽʚ. ɼʘʥʠʡ 

ʥʘʧʨʷʤʦʢ ʚʢʣʶʯʘʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʪʨʠʤʘʥʠʭ ʦʨʛʘʥʽʟʤʽʚ ʪʘ ʾʭ ʯʘʩʪʠʥ ʟ ʤʝʪʦʶ 

ʟʙʝʨʝʞʝʥʥʷ ʤʦʨʩʴʢʠʭ ʙʽʦʣʦʛʽʯʥʠʭ ʨʝʩʫʨʩʽʚ, ʢʦʥʪʨʦʣʶ ʧʦʰʠʨʝʥʥʷ ʰʢʽʜʣʠʚʠʭ 

ʦʨʛʘʥʽʟʤʽʚ, ʩʪʚʦʨʝʥʥʷ ʧʘʣʠʚ, ʥʦʚʠʭ ʚʠʜʽʚ ʣʽʢʽʚ ʪʘ ʽʥʛʨʝʜʽʻʥʪʽʚ ʜʣʷ ʭʘʨʯʦʚʦʾ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ. 

ʆʜʥʽʻʶ ʟ ʥʘʡʧʝʨʩʧʝʢʪʠʚʥʽʰʠʭ ʤʦʨʩʴʢʠʭ ʙʽʦʪʝʭʥʦʣʦʛʽʡ ʻ ʚʠʨʦʙʥʠʮʪʚʦ 

ʙʽʦʧʘʣʠʚʘ ʪʨʝʪʴʦʛʦ ʧʦʢʦʣʽʥʥʷ ï ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʨʠʤʽʪʠʚʥʠʭ, ʟʜʘʪʥʠʭ ʜʦ 

ʬʦʪʦʩʠʥʪʝʟʫ ʦʨʛʘʥʽʟʤʽʚ (ʚʦʜʦʨʦʩʪʝʡ), ʘ ʩʘʤʝ ʾʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʫʣʦʚʣʶʚʘʥʥʷ 

ʩʦʥʷʯʥʦʾ ʝʥʝʨʛʽʾ ʜʣʷ ʧʝʨʝʪʚʦʨʝʥʥʷ ʜʽʦʢʩʠʜʫ ʚʫʛʣʝʮʶ ʚ ʧʘʣʠʚʦ. ɯʥʰʠʤʠ 

ʧʝʨʝʚʘʛʘʤʠ ʧʘʣʠʚʘ, ʱʦ ʦʪʨʠʤʫʻʪʴʩʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ çʩʠʥʽʭè ʪʝʭʥʦʣʦʛʽʡ, ʻ 

ʥʠʟʴʢʘ ʩʦʙʽʚʘʨʪʽʩʪʴ, ʚʠʩʦʢʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʪʘ ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʧʦʚʝʨʭʥʶ ʩʚʽʪʦʚʦʛʦ ʦʢʝʘʥʫ. 

ʉʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʡ ʝʬʝʢʪ ʚʽʜ ʨʝʘʣʽʟʘʮʽʾ ʮʽʣʝʩʧʨʷʤʦʚʘʥʠʭ ʟʘʭʦʜʽʚ 

ʱʦʜʦ ʨʦʟʚʠʪʢʫ ʤʦʨʩʴʢʦʾ ʙʽʦʪʝʭʥʦʣʦʛʽʾ ʧʦʣʷʛʘʻ ʫ ʨʦʟʨʦʙʮʽ ʥʦʚʠʭ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʧʨʦʜʫʢʪʽʚ ʭʘʨʯʫʚʘʥʥʷ ʟ ʚʠʩʦʢʦʶ ʭʘʨʯʦʚʦʶ ʮʽʥʥʽʩʪʶ (ɹɸʈ ʪʘ 

ɹɸɼ); ʧʽʜʚʠʱʝʥʥʷ ʝʢʦʥʦʤʽʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ 

ʨʠʙʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ; ʧʦʢʨʘʱʝʥʥʷ ʝʢʦʣʦʛʽʾ ʚ ʨʘʡʦʥʘʭ ʨʠʙʥʦʛʦ ʧʨʦʤʠʩʣʫ ʟʘ 
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ʨʘʭʫʥʦʢ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʡ ʦʪʨʠʤʘʥʥʷ ʮʽʥʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʽʟ ʚʽʜʭʦʜʽʚ 

ʧʝʨʝʨʦʙʢʠ ʨʠʙʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ. 

- çʞʦʚʪʘè ʙʽʦʪʝʭʥʦʣʦʛʽʷ (ʭʘʨʯʦʚʘ ʙʽʦʪʝʭʥʦʣʦʛʽʷ) ʜʦʟʚʦʣʠʣʘ ʟʘʤʽʥʠʪʠ 

ʪʨʘʜʠʮʽʡʥʽ ʭʽʤʽʯʥʽ ʤʝʪʦʜʠ ʚʠʨʦʙʥʠʮʪʚʘ ʭʘʨʯʦʚʠʭ ʜʦʙʘʚʦʢ ʤʽʢʨʦʙʥʠʤ ʩʠʥʪʝʟʦʤ, 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʦʛʦ ʦʪʨʠʤʫʶʪʴ ʘʨʦʤʘʪʠʟʘʪʦʨʠ ʡ ʧʦʩʠʣʶʚʘʯʽ ʩʤʘʢʫ (ʛʣʫʪʘʤʘʪ), 

ʟʘʤʽʥʥʠʢʠ ʚʫʛʣʝʚʦʜʽʚ (ʩʘʭʘʨʦʟʠ), ʛʣʶʢʦʟʦ-ʬʨʫʢʪʦʟʥʽ ʩʠʨʦʧʠ, ʬʝʨʤʝʥʪʥʽ 

ʧʨʝʧʘʨʘʪʠ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʧʦʞʠʚʥʦʾ ʮʽʥʥʦʩʪʽ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ, ʙʘʨʚʥʠʢʠ, 

ʦʨʛʘʥʽʯʥʽ ʢʠʩʣʦʪʠ (ʤʦʣʦʯʥʫ, ʣʠʤʦʥʥʫ, ʷʙʣʫʯʥʫ, ʛʣʶʢʦʥʦʚʫ, ʽʪʘʢʦʥʦʚʫ, 

ʬʫʤʘʨʦʚʫ), ʘʤʽʥʦʢʠʩʣʦʪʠ (ʣʽʟʠʥ, ʘʩʧʘʨʘʛʽʥʦʚʫ ʢʠʩʣʦʪʫ), ʭʘʨʯʦʚʽ ʢʦʥʩʝʨʚʘʥʪʠ 

(ʙʝʥʟʦʡʥʫ ʢʠʩʣʦʪʫ) ʪʘ ʟʘʛʫʩʥʠʢʠ, ʚʽʪʘʤʽʥʠ ʪʦʱʦ. ʉʴʦʛʦʜʥʽ ʪʨʠʚʘʶʪʴ 

ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʽʦʤʘʩʠ ʦʜʥʦʢʣʽʪʠʥʥʠʭ ʦʨʛʘʥʽʟʤʽʚ (ɹʆʆ), ʤʝʪʘ 

ʷʢʠʭ ï ʚʠʛʦʪʦʚʣʝʥʥʷ ʭʘʨʯʦʚʠʭ ʜʦʙʘʚʦʢ (ʟʦʢʨʝʤʘ ʙʽʣʢʘ ʦʜʥʦʢʣʽʪʠʥʥʠʭ). ɼʦʩʠʪʴ 

ʫʩʧʽʰʥʦ ʨʦʟʚʠʚʘʻʪʴʩʷ ʚʠʨʦʙʥʠʮʪʚʦ ʛʨʠʙʥʠʭ ʙʽʣʢʽʚ (ʤʽʢʨʦ- ʪʘ ʤʘʢʨʦʤʽʮʝʪʽʚ), 

ʙʽʣʢʽʚ ʨʦʩʣʠʥʥʠʭ ʦʨʛʘʥʽʟʤʽʚ (ʚʦʜʦʨʦʩʪʝʡ, ʩʦʻʚʠʭ ʙʽʣʢʽʚ ʪʘ ʽʥ.).  

ʅʘʡʙʽʣʴʰ ʫʩʧʽʰʥʠʤʠ ʚʠʜʘʶʪʴʩʷ ʜʚʘ ʚʟʘʻʤʦʧʦʚô̫ ʟʘʥʽ ʥʘʧʨʷʤʢʠ ʨʦʟʚʠʪʢʫ 

ʮʽ̒ʾ  ʛʘʣʫʟʽ ʙʽʦʪʝʭʥʦʣʦʛʽʾ: ʧʦ-ʧʝʨʰʝ, ʥʘ ʜʦʜʘʪʦʢ ʜʦ ʪʨʘʜʠʮʽʡʥʠʭ ʩʧʦʩʦʙʽʚ 

ʚʠʨʦʙʥʠʮʪʚʘ ʾʞʽ ʤʦʞʫʪʴ ʧʨʠʡʪʠ ʙʽʦʨʝʘʢʪʦʨʠ, ʚ ʷʢʠʭ ʟʨʦʩʪʘʪʠʤʫʪʴ ʢʣʽʪʠʥʠ 

ʪʚʘʨʠʥ ʽ ʨʦʩʣʠʥ ʘʙʦ ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ. ʉʧʨʘʚʘ ʚ ʪʦʤʫ, ʱʦ ʚʠʭʽʜ ʧʨʦʜʫʢʮʽʾ ʧʨʠ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʬʝʨʤʝʥʪʝʨʽʚ ʘʙʦ ʙʽʦʨʝʘʢʪʦʨʽʚ ʤʦʞʝ ʙʫʪʠ ʽʩʪʦʪʥʦ ʚʠʱʠʤ, ʥʽʞ ʫ 

ʩʽʣʴʩʴʢʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ: ʧʨʦʮʝʩʠ, ʱʦ ʡʜʫʪʴ ʫ ʥʠʭ, ʥʘʙʘʛʘʪʦ ʙʽʣʴʰ ʽʥʪʝʥʩʠʚʥʽ. 

ʈʦʟʚʠʪʢʫ ʮʴʦʛʦ ʥʘʧʨʷʤʫ ʩʧʨʠʷʻ ʽ ʚʩʝ ʟʨʦʩʪʘʶʯʘ ʢʦʥʢʫʨʝʥʮʽʷ ʟʘ ʽʩʥʫʶʯʽ ʟʝʤʝʣʴʥʽ 

ʨʝʩʫʨʩʠ. ʇʦ-ʜʨʫʛʝ, ʮʷ ʘʣʴʪʝʨʥʘʪʠʚʥʘ ʪʨʘʜʠʮʽʡʥʦʤʫ ʩʽʣʴʩʴʢʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʫ 

ʪʝʭʥʦʣʦʛʽʷ ʩʪʘʚʘʪʠʤʝ ʚʩʝ ʙʽʣʴʰ ʧʨʦʜʫʢʪʠʚʥʦʶ ʟʘʚʜʷʢʠ ʚʠʢʦʨʠʩʪʘʥʥʶ ʤʝʪʦʜʽʚ 

ʛʝʥʝʪʠʯʥʦʾ ʽʥʞʝʥʝʨʽʾ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʦʪʨʠʤʘʪʠ ʧʦʢʨʘʱʝʥʽ ʣʽʥʽʾ ʢʣʽʪʠʥ ʪʘ ʰʪʘʤʠ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ. 

- çʢʦʨʠʯʥʝʚʘè ʙʽʦʪʝʭʥʦʣʦʛʽʷ (ʙʽʦʪʝʭʥʦʣʦʛʽʷ ʧʫʩʪʝʣʴ ʪʘ ʧʦʩʫʰʣʠʚʠʭ ʟʦʥ). 

ʇʨʦʚʝʜʝʥʥʷ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʭ ʪʘ ʧʨʠʢʣʘʜʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʫ ʛʘʣʫʟʽ ʚʠʚʯʝʥʥʷ 

ʩʠʩʪʝʤ ʨʝʛʫʣʷʮʽʾ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʘʜʘʧʪʘʮʽʡʥʠʤʠ ʧʨʦʮʝʩʘʤʠ ʧʫʩʪʝʣʴʥʠʭ ʨʦʩʣʠʥ, ʘ 

ʪʘʢʦʞ ʚʧʣʠʚʫ ʟʦʚʥʽʰʥʽʭ ʬʘʢʪʦʨʽʚ ʥʘ ʧʨʦʮʝʩʠ ʜʣʷ ʨʦʟʨʦʙʢʠ ʤʝʪʦʜʽʚ ʝʢʩʧʨʝʩ-

ʜʽʘʛʥʦʩʪʠʢʠ ʩʪʽʡʢʦʩʪʽ ʨʦʩʣʠʥ. 
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ʇʨʦʚʝʜʝʥʥʷ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʱʦʜʦ ʚʠʨʦʱʫʚʘʥʥʷ ʧʫʩʪʝʣʴʥʠʭ ʧʦʩʫʭʦ- 

ʪʘ ʩʦʣʝʩʪʽʡʢʠʭ ʚʠʜʽʚ ʨʦʩʣʠʥ, ʦʧʪʠʤʽʟʘʮʽʷ ʫʤʦʚ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʨʦʩʣʠʥ in vitro. 

ʇʨʠʩʢʦʨʝʥʝ ʨʦʟʤʥʦʞʝʥʥʷ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʚʠʜʽʚ ʢʫʣʴʪʫʨ ʩʪʽʡʢʠʭ ʜʦ ʧʦʩʫʭʠ. 

ɿʙʝʨʝʞʝʥʥʷ ʮʽʥʥʦʛʦ ʛʝʥʝʪʠʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ in vitro. ʆʜʝʨʞʘʥʥʷ ʥʦʚʦʛʦ 

ʛʝʥʝʪʠʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʥʘ ʦʩʥʦʚʽ ʙʽʦʣʦʛʽʯʥʠʭ ʪʘ ʭʽʤʽʯʥʠʭ ʤʝʪʦʜʽʚ.  

ɹʘʛʘʪʦ ʪʨʘʜʠʮʽʡʥʠʭ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ ʧʦʪʨʝʙʫʶʪʴ ʚʝʣʠʢʦʾ 

ʢʽʣʴʢʦʩʪʽ ʚʦʜʠ. ʇʨʦʪʷʛʦʤ ʙʘʛʘʪʴʦʭ ʨʦʢʽʚ ʚʝʜʝʪʴʩʷ ʧʦʰʫʢ çʥʦʚʠʭè ʩʦʨʪʽʚ ʮʠʭ 

ʢʫʣʴʪʫʨ, ʷʢʽ ʢʨʘʱʝ ʘʜʘʧʪʫʶʪʴʩʷ ʜʦ ʫʤʦʚ ʧʫʩʪʝʣʽ. ʈʦʟʛʣʷʜʘʶʪʴʩʷ ʜʚʘ ʨʽʟʥʽ 

ʧʽʜʭʦʜʠ ʜʦ ʮʴʦʛʦ ʧʦʰʫʢʫ. ʆʜʠʥ ʧʦʣʷʛʘʻ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʫʥʽʢʘʣʴʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʤʽʩʮʝʚʠʭ ʨʦʩʣʠʥ. ɯʥʰʠʡ ï ʫ ʩʝʣʝʢʮʽʾ ʯʠ ʛʝʥʥʽʡ ʽʥʞʝʥʝʨʽʾ 

ʪʨʘʜʠʮʽʡʥʠʭ ʢʫʣʴʪʫʨ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ, ʩʪʽʡʢʦʩʪʽ ʜʦ ʧʦʩʫʭʠ ʯʠ 

ʭʚʦʨʦʙ. ʊʨʝʪʽʡ ʧʽʜʭʽʜ ʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʦʩʣʠʥ ʧʦʩʫʰʣʠʚʠʭ ʨʝʛʽʦʥʽʚ ʧʦʚôʷʟʘʥʠʡ 

ʟ ʪʠʤ, ʱʦ ʚʦʥʠ ʚʠʨʦʙʣʷʶʪʴ ʫʥʽʢʘʣʴʥʽ ʭʽʤʽʯʥʽ ʩʧʦʣʫʢʠ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʾʤ 

ʧʨʦʪʠʩʪʦʷʪʠ ʩʧʝʮʽ, ʧʦʩʫʩʽ ʪʘ ʚʠʥʠʱʫʚʘʥʥʶ. ʉʴʦʛʦʜʥʽ ʽʩʥʫʶʪʴ ʧʨʦʛʨʘʤʠ ʟ 

ʚʠʷʚʣʝʥʥʷ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʘʢʠʭ ʩʧʦʣʫʢ, ʱʦ ʛʝʥʝʨʫʶʪʴʩʷ 

ʨʦʩʣʠʥʘʤʠ ʧʦʩʫʰʣʠʚʠʭ ʨʝʛʽʦʥʽʚ ʪʘ ʚʽʜʧʦʚʽʜʥʠʤʠ ʤʽʢʨʦʙʘʤʠ, ʜʣʷ ʪʦʛʦ, ʱʦʙ 

ʦʮʽʥʠʪʠ ʤʦʞʣʠʚʽʩʪʴ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʣʷ ʣʽʢʫʚʘʥʥʷ ʨʘʢʫ ʪʘ ɺɯʃ/ʉʅɯɼ.  

- çʬʽʦʣʝʪʦʚʘè ʙʽʦʪʝʭʥʦʣʦʛʽʷ (ʧʘʪʝʥʪʠ, ʧʫʙʣʽʢʘʮʽʾ, ʚʽʜʢʨʠʪʪʷ, ʧʨʘʚʘ ʥʘ 

ʽʥʪʝʣʝʢʪʫʘʣʴʥʫ ʚʣʘʩʥʽʩʪʴ). ɺʨʘʭʦʚʫʶʯʠ ʧʦʪʝʥʮʽʘʣ ʨʦʟʚʠʪʢʫ ʙʽʦʪʝʭʥʦʣʦʛʽʾ ʜʣʷ 

ʜʦʚʢʽʣʣʷ ʪʘ, ʟʦʢʨʝʤʘ, ʢʦʨʠʩʥʽʩʪʴ ʮʽʻʾ ʪʝʭʥʦʣʦʛʽʾ ʫ ʩʬʝʨʽ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚô̫ , 

ʙʦʨʦʪʴʙʽ ʟ ʝʧʽʜʝʤʽʷʤʠ ʪʘ ʝʧʽʜʝʤʽʦʣʦʛʽʯʥʠʤʠ ʭʚʦʨʦʙʘʤʠ, ʫ ʩʬʝʨʽ ʙʦʨʦʪʴʙʠ ʟ 

ʧʦʜʦʣʘʥʥʷʤ ʛʦʣʦʜʫ ʫ ʩʚʽʪʽ, ʧʘʪʝʥʪʥʘ ʩʠʩʪʝʤʘ ʧʦʚʠʥʥʘ ʙʫʪʠ ʟʘʩʦʙʦʤ ʜʣʷ 

ʩʧʨʠʷʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷʤ ʪʘ ʟʘʩʪʦʩʫʚʘʥʥʶ ʪʘʢʠʭ ʧʨʦʮʝʩʽʚ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʈʝʢʦʤʝʥʜʘʮʽʡ ʌɸʆ (Food and Agriculture Organization, FAO ï ʦʨʛʘʥʽʟʘʮʽʷ ʆʆʅ, 

ʦʩʥʦʚʥʠʤ ʟʘʚʜʘʥʥʷʤ ʷʢʦʾ ʻ ʙʦʨʦʪʴʙʘ ʟ ʛʦʣʦʜʦʤ).  

ʋ ʚʩʴʦʤʫ ʩʚʽʪʽ ʥʘʣʽʯʫʻʪʴʩʷ 1750 ʦʢʨʝʤʠʭ ʛʝʥʥʠʭ ʙʘʥʢʽʚ, 130 ʟ ʷʢʠʭ 

ʟʙʝʨʽʛʘʶʪʴ ʙʽʣʴʰʝ 10 000 ʟʨʘʟʢʽʚ ʢʦʞʝʥ, ʟʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʢʦʣʝʢʮʽʡʥʠʭ ʟʨʘʟʢʽʚ, 

ʱʦ ʟʙʝʨʽʛʘʶʪʴʩʷ ʚ ʛʝʥʙʘʥʢʘʭ ʩʚʽʪʫ ʜʦʩʷʛʣʘ 7,4 ʤʽʣʴʡʦʥʘ. ɿ ʷʢʠʭ 25-30% ʻ 

ʦʨʠʛʽʥʘʣʴʥʠʤʠ, ʽʥʰʽ ʞ ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʜʫʙʣʝʪʥʽ (ʢʣʦʥʦʚʘʥʽ) ʟʨʘʟʢʠ. ʅʘʧʨʠʢʣʘʜ, 
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ʥʘ ʩʴʦʛʦʜʥʽ, ʚ ʛʝʥʙʘʥʢʘʭ ʛʝʥʝʪʠʯʥʘ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʢʫʣʴʪʫʨʠ ʧʰʝʥʠʮʽ ʽ ʨʠʩʫ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʦʚʥʽʩʪʶ. 

- çʟʦʣʦʪʘè ʙʽʦʪʝʭʥʦʣʦʛʽʷ (ʥʘʥʦʙʽʦʪʝʭʥʦʣʦʛʽʷ, ʙʽʦ̔ʥʬʦʨʤʘʪʠʢʘ). 

ʅʘʥʦʙʽʦʪʝʭʥʦʣʦʛʽʷ ï ʮʝ ʨʦʟʜʽʣ, ʧʨʠʩʚʷʯʝʥʠʡ ʚʠʚʯʝʥʥʶ ʚʧʣʠʚʫ ʥʘʥʦʯʘʩʪʠʥʦʢ ʥʘ 

ʞʠʚʽ ʩʠʩʪʝʤʠ, ʘ ʪʘʢʦʞ ʨʦʟʨʦʙʮʽ ʩʧʦʩʦʙʽʚ ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ ʧʨʘʢʪʠʯʥʦʛʦ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʙʽʦʣʦʛʽʯʥʠʭ ʥʘʥʦʩʪʨʫʢʪʫʨ, ʥʘʥʦʷʚʠ  ɦ ʪʘ ʥʘʥʦʧʨʦʮʝʩʽʚ ʚ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽʡ ʙʽʦʣʦʛʽʾ, ʤʝʜʠʮʠʥʽ, ʝʢʦʣʦʛʽʾ, ʩʽʣʴʩʴʢʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ ʪʘ 

ʽʥʰʠʭ ʛʘʣʫʟʷʭ ʝʢʦʥʦʤʽʢʠ. ʅʘʥʦʩʪʨʫʢʪʫʨʠ ï ʦʙô̒ ʢʪʠ, ʨʦʟʤʽʨʠ ʷʢʠʭ ʧʝʨʝʙʫʚʘʶʪʴ 

ʫ ʜʽʘʧʘʟʦʥʽ 1-100 ʥʤ (1 ʥʤ = 1Ĭ10-9 ʤ). ʅʘʧʨʷʤʠ ʨʦʟʚʠʪʢʫ ʥʘʥʦʙʽʦʪʝʭʥʦʣʦʛʽʡ 

ʧʦʣʷʛʘʶʪʴ ʫ ʤʦʜʝʣʶʚʘʥʥ ̔ʪʘ ʚʽʜʪʚʦʨʝʥʥ ̔ʥʘʥʦʷʚʠ  ɦʪʘ ʥʘʥʦʧʨʦʮʝʩʽʚ ʙʽʦʣʦʛʽʯʥʠʭ 

ʩʠʩʪʝʤ ʫ ʣʘʙʦʨʘʪʦʨʥʠʭ ʪʘ ʚʠʨʦʙʥʠʯʠʭ ʫʤʦʚʘʭ; ʦʪʨʠʤʘʥʥ ̔ ʥʘʥʦʯʘʩʪʠʥʦʢ ʪʘ 

ʥʘʥʦʤʘʪʝʨʽʘʣʽʚ ʟʘ ʫʯʘʩʪʶ ʞʠʚʠʭ ʦʨʛʘʥʽʟʤʽʚ; ʨʦʟʨʦʙʮ ̔ ʤʝʪʦʜʽʚ ʪʘ ʩʧʦʩʦʙʽʚ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘʥʦʩʪʨʫʢʪʫʨ ʪʘ ʥʘʥʦʧʨʦʮʝʩʽʚ ʜʣʷ ʚʪʦʨʛʥʝʥʥʷ ʚ ʞʠʚʠʡ ʦʨʛʘʥʽʟʤ ʟ 

ʤʝʪʦʶ ʡʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ, ʜʽʘʛʥʦʩʪʠʢʠ ʩʪʘʥʫ ʪʘ ʣʽʢʫʚʘʥʥʷ (ʜʦ ʥʘʥʦʯʘʩʪʦʢ ʤʦʞʥʘ 

ʧʨʠʻʜʥʫʚʘʪʠ ʨʘʜʽʦʘʢʪʠʚʥʽ ʽʟʦʪʦʧʠ, ʤʦʣʝʢʫʣʠ ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ ʜʣʷ ʜʽʘʛʥʦʩʪʠʢʠ 

ʪʘ ʣʽʢʫʚʘʥʥʷ ʨʘʢʦʚʠʭ ʟʘʭʚʦʨʶʚʘʥʴ). 

ɹʽʦʽʥʬʦʨʤʘʪʠʢʘ ï ʮʝ ʛʘʣʫʟʴ ʥʘʫʢʠ, ʱʦ ʟʜʽʡʩʥʶʻ ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʙʽʦʭʽʤʽ,ʾ 

ʤʦʣʝʢʫʣʷʨʥʦ ʾ ʙʽʦʣʦʛʽ ʾ ʪʘ ʙʽʦʪʝʭʥʦʣʦʛʽ ʾ ʟʘ ʜʦʧʦʤʦʛʦʶ ʦʙʯʠʩʣʶʚʘʣʴʥʦʾ, 

ʢʦʤʧôʁ ʪʝʨʥʦʾ ʪʝʭʥʽʢʠ. ɹʽʦʽʥʬʦʨʤʘʪʠʢʘ ï ʮʝ ʰʣʷʭ ʚʽʜ ʛʝʥʘ ʜʦ ʣʽʢʽʚ ʯʠ 

ʙʽʦʧʨʝʧʘʨʘʪʫ ʯʝʨʝʟ ʩʪʨʫʢʪʫʨʫ ʤʘʢʨʦʤʦʣʝʢʫʣʠ. ʗʢʱʦ ʻ ʛʝʥʦʤ, ʡʦʛʦ ʤʦʞʥʘ 

ʨʦʟʤʽʪʠʪʠ ʽ ʟʥʘʡʪʠ ʤʝʞʽ ʛʝʥʘ ʥʝ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʣʦʥʫʚʘʥʥʷ ʦʢʨʝʤʠʭ ʛʝʥʽʚ, ʘ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʧʝʚʥʠʭ ʢʦʤʧôʁ ʪʝʨʥʠʭ ʧʨʦʛʨʘʤ. ʗʢʱʦ ʻ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʙʽʣʢʘ, ʤʦʞʥʘ 

ʧʝʨʝʡʪʠ ʜʦ ʧʨʦʩʪʦʨʦʚʦʾ ʩʪʨʫʢʪʫʨʠ ʪʘ ʬʫʥʢʮʽʾ. ʗʢʱʦ ʦʪʨʠʤʘʥʦ ʥʦʚʫ 

ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʚʽʜ ɼʅʂ ʜʦ ʙʽʣʢʘ, ʾʾ ʤʦʞʥʘ ʧʦʨʽʚʥʷʪʠ ʟ ʽʩʥʫʶʯʠʤʠ 

ʧʦʩʣʽʜʦʚʥʦʩʪʷʤʠ ʚ ʙʘʥʢʘʭ ʜʘʥʠʭ. ʗʢʱʦ ʽʩʥʫʶʪʴ ʛʦʤʦʣʦʛʠ ï ʤʦʞʥʘ, ʟ ʧʝʚʥʠʤ 

ʩʪʫʧʝʥʝʤ ʪʦʯʥʦʩʪʽ, ʧʝʨʝʜʙʘʯʠʪʠ ʩʪʨʫʢʪʫʨʫ ʪʘ ʬʫʥʢʮʽʶ ʙʽʣʢʘ. ʈʦʟʨʦʙʣʝʥʦ 

ʪʝʭʥʦʣʦʛʽʶ ʧʦʛʣʠʙʣʝʥʦʛʦ ʚʠʚʯʝʥʥʷ ʬʘʢʪʠʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʧʨʠʩʚʷʯʝʥʦʛʦ ʨʘʢʫ 

ʪʘ ʘʧʦʧʪʦʟʫ (ʨʝʛʫʣʴʦʚʘʥʠʡ ʧʨʦʮʝʩ ʧʨʦʛʨʘʤʦʚʘʥʦʾ ʢʣʽʪʠʥʥʦʾ ʟʘʛʠʙʝʣʽ) ʪʘ 

ʩʪʚʦʨʝʥʦ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʡ ʧʦʰʫʢʦʚʠʡ ʽʥʩʪʨʫʤʝʥʪ (ɸʇɯ), ʷʢʠʡ ʚʠʢʦʥʫʻ ʨʫʪʠʥʥʫ 

ʨʦʙʦʪʫ ʟ ʘʥʘʣʽʟʫ ʚʝʣʠʢʦʛʦ ʤʘʩʠʚʫ ʜʘʥʠʭ (ʧʫʙʣʽʢʘʮʽʡ). ɸʇɯ ʦʪʨʠʤʘʚ ʥʘʟʚʫ 
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GeneWays. ʇʦʰʫʢʦʚʘ ʩʠʩʪʝʤʘ GeneWays ʥʝ ʪʽʣʴʢʠ ʰʫʢʘʻ ʧʦʚʥʽ ʧʫʙʣʽʢʘʮʽʾ, ʘʣʝ ʡ 

ʚʠʟʥʘʯʘʻ ʚʟʘʻʤʦʧʦʚô̫ ʟʘʥʽ ʣʘʥʮʶʞʢʠ ʟ ʚʽʜʦʤʠʤʠ ʟ ʣʽʪʝʨʘʪʫʨʠ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤʠ 

ʛʝʥʽʚ ʪʘ ʙʽʣʢʽʚ, ʧʦ ʩʫʪʽ, ʚʠʷʚʣʷʶʯʠ ʥʦʚʽ ʜʘʥʽ ʪʘ ʛʽʧʦʪʝʟʠ ʫ ʚʝʣʠʯʝʟʥʦʤʫ ʤʘʩʠʚʽ 

ʚʞʝ ʚʽʜʦʤʦʾ ʽʥʬʦʨʤʘʮʽʾ. ʊʝʭʥʦʣʦʛʽʷ ʪʝʢʩʪʦʚʦʾ ʧʨʦʭʦʜʢʠ ʜʦʟʚʦʣʷʻ ʨʦʙʠʪʠ 

ʚʽʜʢʨʠʪʪʷ, ʷʢʽ ʤʦʞʥʘ ʧʝʨʝʚʽʨʠʪʠ ʚ ʣʘʙʦʨʘʪʦʨʽʷʭ. GeneWays ʚʢʣʶʯʘʻ 

ʨʽʟʥʦʤʘʥʽʪʥʽ ʧʨʦʛʨʘʤʥʽ ʤʦʜʫʣʽ. ʆʜʠʥ ʟ ʥʠʭ ʰʫʢʘʻ ʪʘ ʟʘʚʘʥʪʘʞʫʻ ʧʫʙʣʽʢʘʮʽʾ ʟ 

ʄʝʨʝʞʽ, ʽʥʰʠʡ ʚʠʟʥʘʯʘʻ, ʷʢ ʚʦʥʠ ʧʦʚô̫ ʟʘʥʽ ʤʽʞ ʩʦʙʦʶ, ʪʨʝʪʽʡ ʚʠʷʚʣʷʻ ʪʘ 

ʚʠʚʦʜʠʪʴ ʜʘʥʽ ʱʦʜʦ ʛʝʥʽʚ ʪʘ ʙʽʣʢʽʚ. 

- çʯʦʨʥʘè ʙʽʦʪʝʭʥʦʣʦʛʽʷ (ʙʽʦʪʝʨʦʨʠʟʤ, ʙʽʦʣʦʛʽʯʥʘ ʟʙʨʦʷ, ʙʽʦʟʣʦʯʠʥʠ, 

ʧʨʦʪʠʫʨʦʞʘʡʥʽ ʜʽʾ). ʄʦʞʣʠʚʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʙʽʦʣʦʛʽʯʥʦʾ ʟʙʨʦʾ ʚ 

ʪʝʨʦʨʠʩʪʠʯʥʠʭ ʮʽʣʷʭ ʘʙʦ ʚ ʮʽʣʷʭ ʚʝʜʝʥʥʷ çʧʨʠʭʦʚʘʥʦʾ ʙʽʦʣʦʛʽʯʥʦʾ ʚʽʡʥʠè 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʫʥʽʢʘʣʴʥʠʤ ʧʦʻʜʥʘʥʥʷʤ ʚʣʘʩʪʠʚʦʩʪʝʡ ʮʴʦʛʦ ʚʠʜʫ ʟʙʨʦʾ, 

ʤʦʞʣʠʚʦʩʪʷʤʠ ʾʾ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʝ ʣʠʰʝ ʧʨʦʪʠ ʣʶʜʠʥʠ, ʘ ʡ ʧʨʦʪʠ ʪʚʘʨʠʥ ʪʘ 

ʨʦʩʣʠʥ, ʱʦ ʩʪʘʥʦʚʣʷʪʴ ʦʩʥʦʚʫ ʜʣʷ ʦʜʝʨʞʘʥʥʷ ʧʨʦʜʫʢʪʽʚ ʭʘʨʯʫʚʘʥʥʷ ʣʶʜʠʥʠ. 

ɯʥʪʝʥʩʠʚʥʠʡ ʨʦʟʚʠʪʦʢ ʙʽʦʪʝʭʥʦʣʦʛʽʾ, ʛʝʥʝʪʠʯʥʦʾ ʪʘ ʢʣʽʪʠʥʥʦʾ ʽʥʞʝʥʝʨʽʾ 

ʧʨʦʪʷʛʦʤ ʦʩʪʘʥʥʽʭ ʜʝʩʷʪʠʣʽʪʴ ʩʫʪʪʻʚʦ ʟʤʽʥʠʚ ʧʦʛʣʷʜʠ ʥʘ ʤʦʞʣʠʚʽʩʪʴ ʦʪʨʠʤʘʥʥʷ 

ʥʦʚʠʭ ʚʠʜʽʚ ʙʽʦʣʦʛʽʯʥʦʾ ʟʙʨʦʾ, ʱʦ ʡ ʟʫʤʦʚʣʶʻ ʾʾ ʦʩʦʙʣʠʚʫ ʟʘʛʨʦʟʫ ʩʚʽʪʦʚʽʡ 

ʩʪʘʙʽʣʴʥʦʩʪʽ, ʘ ʤʦʞʝ ʡ ʽʩʥʫʚʘʥʥʶ ʣʶʜʩʪʚʘ. ʉʪʨʘʪʝʛʽʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʽʦʣʦʛʽʯʥʦʾ 

ʟʙʨʦʾ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʚʦʥʘ ʤʦʞʝ ʙʫʪʠ ʟʘʩʪʦʩʦʚʘʥʘ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʽʜ ʯʘʩ 

ʚʦʻʥʥʠʭ ʜʽʡ ʪʘ ʪʝʨʦʨʠʩʪʘʤʠ. ɺʦʥʘ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʘ ʷʢ ʧʨʦʪʠ ʘʨʤʽʾ, ʪʘʢ ʽ 

ʮʠʚʽʣʴʥʦʛʦ ʥʘʩʝʣʝʥʥʷ. 

ɹʘʢʪʝʨʽʦʣʦʛʽʯʥʘ ʟʙʨʦʷ, ʟʘʩʥʦʚʘʥʘ ʥʘ ʟʘʩʪʦʩʫʚʘʥʥʽ ʟʙʫʜʥʠʢʽʚ ʦʩʦʙʣʠʚʦ 

ʥʝʙʝʟʧʝʯʥʠʭ ʽʥʬʝʢʮʽʡ (ʯʫʤʠ, ʩʠʙʽʨʢʠ, ʛʝʤʦʨʘʛʽʯʥʠʭ ʣʠʭʦʤʘʥʦʢ ʪʘ ʽʥ.), ʙʫʣʘ 

ʟʘʙʦʨʦʥʝʥʘ ʂʦʥʚʝʥʮʽʻʶ 1972 ʨ. ʋʯʘʩʥʠʢʘʤʠ ʾʾ ʩʪʘʥʦʤ ʥʘ ʣʠʧʝʥʴ 2020 ʨ. ʩʪʘʣʠ 

183 ʜʝʨʞʘʚʠ. ʆʜʥʘʢ, ʂʦʥʚʝʥʮʽʷ ʜʦʟʚʦʣʷʻ ʟʜʽʡʩʥʶʚʘʪʠ ʝʬʝʢʪʠʚʥʠʡ ʢʦʥʪʨʦʣʴ 

ʪʽʣʴʢʠ ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ ʨʦʙʽʪ ʥʘ ʦʙʦʨʦʥʥʠʭ ʘʙʦ ʜʝʨʞʘʚʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ, ʷʢʽ 

ʬʽʥʘʥʩʫʶʪʴʩʷ ʟ ʜʝʨʞʘʚʥʦʛʦ ʙʶʜʞʝʪʫ, ʘʣʝ ʥʝ ʚ ʢʦʤʝʨʮʽʡʥʠʭ ʩʪʨʫʢʪʫʨʘʭ. ʂʨʽʤ 

ʪʦʛʦ, ʚ ʥʽʡ ʥʝ ʦʙʫʤʦʚʣʶʻʪʴʩʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʙʽʦʣʦʛʽʯʥʦʾ ʟʙʨʦʾ ʥʦʚʦʛʦ ʧʦʢʦʣʽʥʥʷ 

(ʥʘʧʨʠʢʣʘʜ, ʛʝʥʝʪʠʯʥʦʾ). 
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ʅʝʙʝʟʧʝʢʘ ʙʘʢʪʝʨʽʦʣʦʛʽʯʥʦʾ ʚʽʡʥʠ ʽʩʥʫʻ ʡ ʜʦʩʽ. ɺ ʜʘʥʠʡ ʯʘʩ ʤʦʞʣʠʚʝ 

ʩʪʚʦʨʝʥʥʷ ʦʜʥʦʩʧʨʷʤʦʚʘʥʦʾ ʙʽʦʣʦʛʽʯʥʦʾ ʟʙʨʦʾ, ʙʝʟʧʝʯʥʦʾ ʜʣʷ ʘʛʨʝʩʦʨʘ, 

ʥʘʧʨʠʢʣʘʜ, ʥʘ ʦʩʥʦʚʽ çʧʦʚʽʣʴʥʠʭè ʽ çʩʧʣʷʯʠʭè ʚʽʨʫʩʽʚ ʟ ʚʝʣʠʢʠʤʠ ʣʘʪʝʥʪʥʠʤʠ 

ʧʝʨʽʦʜʘʤʠ. ʎʽʣʢʦʤ ʤ̔ʦʚʽʨʥʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʦʜʠʬʽʢʦʚʘʥʠʭ ʟʙʫʜʥʠʢʽʚ ʰʠʨʦʢʦ 

ʧʦʰʠʨʝʥʠʭ ʘʙʦ ʦʩʦʙʣʠʚʦ ʥʝʙʝʟʧʝʯʥʠʭ ʽʥʬʝʢʮʽʡ (ʫʪʨʫʜʥʝʥʝ ʚʧʽʟʥʘʥʥʷ, 

ʧʽʜʚʠʱʝʥʘ ʚʽʨʫʣʝʥʪʥʽʩʪʴ, ʩʪʽʡʢʽʩʪʴ ʜʦ ʘʥʪʠʙʽʦʪʠʢʽʚ ʪʦʱʦ). ʅʘ ʧʝʨʰʦʤʫ ʤʽʩʮʽ ʫ 

ʩʧʠʩʢʫ ʧʦʪʝʥʮʽʡʥʠʭ ʘʛʝʥʪʽʚ ʤʘʩʦʚʦʛʦ ʫʨʘʞʝʥʥʷ ʩʪʦʾʪʴ ʚʽʩʧʘ. ɯʩʥʫʶʪʴ 

ʩʪʨʘʪʝʛʽʯʥʽ ʟʘʧʘʩʠ ʧʨʦʪʠʚʩ̔ʧʝʥʠʭ ʚʘʢʮʠʥ, ʘʥʪʠʪʽʣ ʪʘ ʘʥʪʠʚʽʨʫʩʽʚ, ʧʨʦʪʝ ʚʦʥʠ 

ʤʦʞʫʪʴ ʚʠʷʚʠʪʠʩʷ ʥʝʜʦʩʪʘʪʥʽʤʠ ʫ ʨʘʟʽ ʝʧʽʜʝʤʽʾ. 

ʊʘʢʠʡ ʧʦʜʽʣ ʙʽʦʪʝʭʥʦʣʦʛʽʾ ʧʦ ʢʦʣʴʦʨʘʭ ʻ ʜʦʩʠʪʴ ʫʤʦʚʥʠʤ, ʦʩʢʽʣʴʢʠ ʥʘ 

ʧʨʘʢʪʠʮʽ ʥʝ ʟʘʚʞʜʠ ʚʽʜʦʙʨʘʞʘʻ ʩʧʝʮʠʬʽʢʫ ʾʾ ʛʘʣʫʟʝʡ. ɼʦ ʪʦʛʦ ʞ, ʽʩʥʫʶʪʴ 

ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʱʦ ʧʦʻʜʥʫʶʪʴ ʩʫʤʽʞʥʽ ʥʘʧʨʷʤʠ. ʂʣʘʩʠʬʽʢʘʮʽʷ, 

ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʨʽʟʥʠʭ ʢʨʘʾʥʘʭ, ʪʘʢʦʞ ʤʘ̒ ʩʚʦʾ ʦʩʦʙʣʠʚʦʩʪʽ. ʊʘʢ, ʯʘʩʪʦ 

ʜʦ çʙʽʣʦʾè ʙʽʦʪʝʭʥʦʣʦʛʽʾ ʚʽʜʥʦʩʷʪʴ ʣʠʰʝ ʧʨʦʤʠʩʣʦʚʫ ʙʽʦʪʝʭʥʦʣʦʛʽʶ, ʷʢʘ 

ʚʠʢʦʨʠʩʪʦʚʫʻ ʨʝʢʦʤʙʽʥʘʥʪʥʽ ʧʨʦʜʫʮʝʥʪʠ, ʘ ʢʣʘʩʠʯʥʽ ʬʝʨʤʝʥʪʘʮʽʡʥʽ ʪʘ ʽʥʰʽ 

ʙʽʦʧʨʦʮʝʩʠ ï ʜʦ çʩʽʨʦʾè ʙʽʦʪʝʭʥʦʣʦʛʽʾ. ʊʦʙʪʦ çʩʽʨʘè ʪʘ çʙʽʣʘè ʙʽʦʪʝʭʥʦʣʦʛʽʾ ʥʝ 

ʧʨʦʩʪʦ ʦʟʥʘʯʘʶʪʴ ʝʢʦʣʦʛʽʯʥʫ ʪʘ ʧʨʦʤʠʩʣʦʚʫ ʙʽʦʪʝʭʥʦʣʦʛʽʾ ʚʽʜʧʦʚʽʜʥʦ, ʘ 

ʨʦʙʠʪʴʩʷ ʘʢʮʝʥʪ ʥʘ ʪʦʤʫ, ʱʦ çʙʽʣʘè ʙʽʦʪʝʭʥʦʣʦʛʽʷ ï ʮʝ ʚʩʝ, ʱʦ ʙʘʟʫʻʪʴʩʷ ʥʘ 

ʜʦʩʣʽʜʞʝʥʥʷʭ ʛʝʥʽʚ, ʘ çʩʽʨʘè ï ʮʝ ʚʩʝ ʙʽʦʪʝʭʥʦʣʦʛʽʾ, ʧʦʚô̫ ʟʘʥʽ ʟ ʬʝʨʤʝʥʪʘʤʠ ʪʘ 

ʢʣʘʩʠʯʥʠʤʠ ʙʽʦʧʨʦʮʝʩʘʤʠ.  

ɯʥʦʜʽ ʜʦ çʟʝʣʝʥʦʾè ʙʽʦʪʝʭʥʦʣʦʛʽʾ ʚʽʜʥʦʩʷʪʴ ʝʢʦʣʦʛʽʯʥʫ ʙʽʦʪʝʭʥʦʣʦʛʽʶ ʪʘ 

ʪʘʢʽ ʛʽʣʢʠ ʙʽʦʪʝʭʥʦʣʦʛʽʾ, ʷʢ ʛʝʦʤʽʢʨʦʙʽʦʣʦʛʽʷ, ʦʪʨʠʤʘʥʥʷ ʙʽʦʧʘʣʠʚʘ, ʙʽʦʜʦʙʨʠʚ. 

ɺ ʛʘʣʫʟʽ ʟʝʣʝʥʦʾ, ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʙʽʦʪʝʭʥʦʣʦʛʽʾ ʧʨʝʜʤʝʪʦʤ ʜʽʷʣʴʥʦʩʪʽ 

ʤʦʞʝ ʙʫʪʠ ʨʦʩʣʠʥʥʠʮʪʚʦ, ʪʚʘʨʠʥʥʠʮʪʚʦ, ʚʝʪʝʨʠʥʘʨʽʷ. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʧʨʠʡʥʷʪʦʾ ʢʣʘʩʠʬʽʢʘʮʽʾ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʥʘʧʨʷʤʽʚ ʧʦʥʘʜ 

60% ʩʚʽʪʦʚʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʥʘʣʝʞʠʪʴ ʜʦ ʧʨʦʜʫʢʮʽʾ çʯʝʨʚʦʥʦʾè ʙʽʦʪʝʭʥʦʣʦʛʽʾ 

(ʙʽʦʬʘʨʤʘʮʝʚʪʠʯʥʽ ʧʨʝʧʘʨʘʪʠ ʪʘ ʙʽʦʤʝʜʠʮʠʥʘ), 12% ï ʜʦ çʟʝʣʝʥʦʾè (ʘʛʨʦʭʘʨʯʦʚʘ 

ʧʨʦʜʫʢʮʽʷ), ʨʝʰʪʘ ï ʙʽʦʤʘʪʝʨʽʘʣʠ ʧʨʦʤʠʩʣʦʚʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ (çʙʽʣʘè 

ʙʽʦʪʝʭʥʦʣʦʛʽʷ). 
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ɺʧʣʠʚ ʙʽʦʪʝʭʥʦʣʦʛʽʾ ʚʝʣʠʯʝʟʥʠʡ, ʦʩʢʽʣʴʢʠ ʚ ʛʘʣʫʟʽ ʙʽʦʣʦʛʽʯʥʠʭ ʥʘʫʢ 

ʚʽʜʟʥʘʯʘʻʪʴʩʷ ʰʚʠʜʢʠʡ ʧʨʦʛʨʝʩ, ʘ ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʥʝ ʪʽʣʴʢʠ ʚʧʣʠʚʘʶʪʴ ʥʘ 

ʨʷʜ ʩʝʢʪʦʨʽʚ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʘʣʝ ʡ ʩʧʨʠʷʶʪʴ ʫʩʪʘʥʦʚʣʝʥʥʶ ʙʽʣʴʰ ʪʽʩʥʦʛʦ 

ʟʚôʷʟʢʫ ʤʽʞ ʥʠʤʠ. ʊʘʢ, ʚʚʘʞʘʻʪʴʩʷ, ʱʦ ʫʩʧʽʰʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚ ʛʘʣʫʟʽ ʝʥʝʨʛʝʪʠʢʠ 

ʫʪʠʣʽʟʘʮʽʾ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʚʽʜʭʦʜʽʚ ʤʘʶʪʴ ʚʧʣʠʥʫʪʠ ʷʢ ʥʘ ʝʥʝʨʛʝʪʠʯʥʠʡ 

ʩʝʢʪʦʨ, ʪʘʢ ʽ ʥʘ ʝʢʦʥʦʤʽʢʫ ʚʩʴʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ. ɿʘʚʜʷʢʠ ʩʫʯʘʩʥʠʤ 

ʙʽʦʪʝʭʥʦʣʦʛʽʷʤ ʫ ʩʚʽʪʽ ʧʦʩʪʽʡʥʦ ʟʨʦʩʪʘʻ ʢʽʣʴʢʽʩʪʴ ʥʦʚʠʭ ʧʨʦʜʫʢʪʽʚ ʽ ʧʦʩʣʫʛ ʫ 

ʛʘʣʫʟʷʭ ʬʘʨʤʘʮʝʚʪʠʢʠ, ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ, ʭʘʨʯʦʚʠʭ ʜʦʙʘʚʦʢ, 

ʚʠʨʦʙʥʠʮʪʚʘ ʝʥʝʨʛʽʾ, ʦʯʠʱʝʥʥʷ ʩʪʽʯʥʠʭ ʚʦʜ ʽ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʽʥ. 

 

ʂʦʥʪʨʦʣʴʥʽ ʧʠʪʘʥʥʷ 

1. ɺʢʘʞʽʪʴ ʜʠʩʮʠʧʣʽʥʠ, ʟ ʷʢʠʤʠ ʧʦʚôʷʟʘʥʘ ʙʽʦʪʝʭʥʦʣʦʛʽʷ 

2. ʅʘʜʘʡʪʝ ʩʫʯʘʩʥʝ ʚʠʟʥʘʯʝʥʥʷ ʙʽʦʪʝʭʥʦʣʦʛʽʾ. 

3. ɺʢʘʞʽʪʴ ʦʩʥʦʚʥʽ ʮʽʣʽ ʙʽʦʪʝʭʥʦʣʦʛʽʾ.  

4. ɺʢʘʞʽʪʴ ʦʩʥʦʚʥʽ ʟʘʚʜʘʥʥʷ ʙʽʦʪʝʭʥʦʣʦʛʽʾ. 

5. ʗʢʽ ʥʘʧʨʷʤʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʙʽʦʪʝʭʥʦʣʦʛʽʡ ʫ ʧʨʦʤʠʩʣʦʚʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽ?  

6. ʗʢʝ ʟʥʘʯʝʥʥʷ ʤʘʶʪʴ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʽ ʧʨʦʮʝʩʠ ʜʣʷ ʭʘʨʯʦʚʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ?  

7. ʗʢʽ ʧʝʨʝʚʘʛʠ ʤʘʶʪʴ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʽ ʧʨʦʮʝʩʠ ʧʦʨʽʚʥʷʥʦ ʟ ʪʨʘʜʠʮʽʡʥʠʤʠ 

ʧʨʦʤʠʩʣʦʚʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ? 

8. ʗʢʽ ʚʠʜʠ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ 

ʘʛʨʦʧʨʦʤʠʩʣʦʚʦʤʫ ʢʦʤʧʣʝʢʩʽ?  

9. ʅʘʟʚʽʪʴ ʤʦʞʣʠʚʽ ʥʝʜʦʣʽʢʠ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʚʠʨʦʙʥʠʮʪʚ. 

10. ʏʠ ʤʦʞʣʠʚʘ ʧʦʚʥʘ ʙʝʟʧʝʢʘ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʚʠʨʦʙʥʠʮʪʚ? 

11. ʑʦ ʨʦʟʫʤʽʶʪʴ ʧʽʜ ʧʦʥʷʪʪʷʤ çʙʽʦʪʝʭʥʦʣʦʛʽʾ ʥʠʟʴʢʦʛʦ ʪʘ ʚʠʩʦʢʦʛʦ ʨʽʚʥʷè? 

12. ʑʦ ʪʘʢʝ çʧʨʦʨʠʚʥʽ ʪʝʭʥʦʣʦʛʽʾè? 

13. ɺʢʘʞʽʪʴ ʦʩʥʦʚʥʽ ʨʦʟʜʽʣʠ ʩʫʯʘʩʥʦʾ ʙʽʦʪʝʭʥʦʣʦʛʽʾ 

14. ʗʢʘ ʽʩʥʫʻ ʤʽʞʥʘʨʦʜʥʘ ʢʣʘʩʠʬʽʢʘʮʽʷ ʙʽʦʪʝʭʥʦʣʦʛʽʾ ʟʘ ʢʦʣʴʦʨʘʤʠ ʚʽʜʧʦʚʽʜʥʦ 

ʜʦ ʦʙôʻʢʪʽʚ ʜʽʷʣʴʥʦʩʪʽ?    
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3. ɹɯʆʆɹᾷɭʂʊʀ ɹɯʆʊɽʍʅʆʃʆɻɯɰ ʊɸ ʐʃʗʍʀ ʇɯɼɺʀʑɽʅʅʗ ɰʍ 

ʇʈʆɼʋʂʊʀɺʅʆʉʊɯ  

 

ʋ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦʶ, ʩʪʘʙʽʣʴʥʦʶ ʪʘ ʟʨʫʯʥʦʶ 

ʬʦʨʤʦʶ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʻ ʮʽʣʽʩʥʽ ʦʨʛʘʥʽʟʤʠ, 

ʚʥʘʩʣʽʜʦʢ ʯʦʛʦ ʚ ʙʽʦʪʝʭʥʦʣʦʛʽʾ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʽ 

ʧʨʦʮʝʩʠ. ɿʚʠʯʘʡʥʦ, ʮʝ ʥʝ ʚʠʢʣʶʯʘʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽ ʚʠʱʠʭ ʦʨʛʘʥʽʟʤʽʚ (ʟʦʢʨʝʤʘ 

ʢʫʣʴʪʫʨ ʨʦʩʣʠʥʥʠʭ ʽ ʪʚʘʨʠʥʥʠʭ ʢʣʽʪʠʥ). 

ɾʠʚʘ ʢʣʽʪʠʥʘ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʫʥʽʢʘʣʴʥʦʶ ʦʨʛʘʥʽʟʘʮʽʡʥʦʶ ʩʪʨʫʢʪʫʨʦʶ, 

ʩʢʦʨʝʛʦʚʘʥʽʩʪʶ ʧʨʦʮʝʩʽʚ, ʪʦʯʥʽʩʪʶ ʨʝʟʫʣʴʪʘʪʽʚ, ʝʢʦʥʦʤʽʯʥʽʩʪʶ ʪʘ 

ʨʘʮʽʦʥʘʣʴʥʽʩʪʶ, ʯʠʤ ʧʝʨʝʚʝʨʰʫʻ ʙʫʜʴ-ʷʢʠʡ ʟʘʚʦʜ. ʊʦʤʫ ʙʽʦʪʝʭʥʦʣʦʛʽʷ 

ʚʠʢʦʨʠʩʪʦʚʫʻ ʤʽʢʨʦ- ʪʘ ʤʘʢʨʦʦʨʛʘʥʽʟʤʠ (ʙʽʦʦʙᾷʻʢʪʠ), ʷʢʽ ʚ ʧʨʦʮʝʩʽ 

ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʚʠʨʦʙʣʷʶʪʴ ʧʨʠʨʦʜʥʽʤ ʰʣʷʭʦʤ ʥʝʦʙʭʽʜʥʽ ʥʘʤ ʨʝʯʦʚʠʥʠ ï 

ʚʽʪʘʤʽʥʠ, ʬʝʨʤʝʥʪʠ, ʘʤʽʥʦʢʠʩʣʦʪʠ, ʦʨʛʘʥʽʯʥʽ ʢʠʩʣʦʪʠ, ʩʧʠʨʪʠ, ʘʥʪʠʙʽʦʪʠʢʠ.  

ʍʘʨʘʢʪʝʨ ʙʽʦʣʦʛʽʯʥʦʾ ʩʠʩʪʝʤʠ (ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ, ʢʣʽʪʠʥʥʽ ʣʽʥʽʾ ʢʦʤʘʭ, 

ʨʦʩʣʠʥ ʪʘ ʩʩʘʚʮʽʚ, ʙʘʛʘʪʦʢʣʽʪʠʥʥʽ ʦʨʛʘʥʽʟʤʠ) ʚʠʥʷʪʢʦʚʦ ʚʘʞʣʠʚ ̔ ʜʣʷ 

ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ. ʋ ʙʘʛʘʪʴʦʭ ʚʠʧʘʜʢʘʭ ʩʘʤʝ ʛʝʥʝʪʠʯʥʦ ʤʦʜʠʬʽʢʦʚʘʥʘ 

ʙʽʦʣʦʛʽʯʥʘ ʦʜʠʥʠʮʷ, ʱʦ ʩʘʤʦʚʽʜʪʚʦʨʶʻʪʴʩʷ (ʤʽʢʨʦʦʨʛʘʥʽʟʤ, ʚʽʨʫʩ, ʨʦʩʣʠʥʘ ʘʙʦ 

ʪʚʘʨʠʥʘ) ʻ ʢʽʥʮʝʚʠʤ ʢʦʤʝʨʮʽʡʥʠʤ ʧʨʦʜʫʢʪʦʤ. 

ɹʽʦʦʙôʻʢʪ ï ʮʝ ʩʧʝʮʠʬʽʯʥʠʡ ʦʙʦʚôʷʟʢʦʚʠʡ ʝʣʝʤʝʥʪ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʦʛʦ 

ʚʠʨʦʙʥʠʮʪʚʘ. ʊʽ ʟ ʙʽʦʦʙôʻʢʪʽʚ, ʱʦ ʟʘʚʜʷʢʠ ʚʣʘʩʥʠʤ ʬʫʥʢʮʽʷʤ ʟʜʽʡʩʥʶʶʪʴ 

ʙʽʦʩʠʥʪʝʟ ʮʽʣʴʦʚʦʛʦ ʧʨʦʜʫʢʪʫ, ʥʘʟʠʚʘʶʪʴʩʷ ʧʨʦʜʫʮʝʥʪʘʤʠ. ɹʽʦʦʙôʻʢʪʘʤʠ-

ʧʨʦʜʫʮʝʥʪʘʤʠ ʚ ʙʽʦʪʝʭʥʦʣʦʛʽʾ ʤʦʞʫʪʴ ʙʫʪʠ ʷʢ ʩʘʤʽ ʦʨʛʘʥʽʟʤʠ (ʨʦʩʣʠʥʠ, 

ʪʚʘʨʠʥʠ, ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ), ʪʘʢ ʽ ʾʭʥʽ ʢʣʽʪʠʥʠ, ʪʢʘʥʠʥʠ, ʘ ʪʘʢʦʞ ʩʪʨʫʢʪʫʨʥʽ 

ʢʦʤʧʦʥʝʥʪʠ: ʙʽʦʤʦʣʝʢʫʣʠ, ʦʨʛʘʥʝʣʠ ʡ ʧʨʦʜʫʢʪʠ ʤʝʪʘʙʦʣʽʟʤʫ.  

ʆʪʞʝ, ʙʽʦʦʙôʻʢʪʠ, ʷʢʽ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʫ ʨʽʟʥʦʛʦ ʨʦʜʫ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʧʨʦʮʝʩʘʭ, ʧʝʨʝʙʫʚʘʶʪʴ ʥʘ ʨʽʟʥʠʭ ʨʽʚʥʷʭ ʦʨʛʘʥʽʟʘʮʽʾ ʞʠʚʦʾ ʤʘʪʝʨʽʾ. ʉʫʢʫʧʥʽʩʪʴ 

ʙʽʦʦʙôʻʢʪʽʚ-ʧʨʦʜʫʮʝʥʪʽʚ ʫ ʪʘʢʦʤʫ ʢʦʥʪʝʢʩʪʽ ʤʦʞʥʘ ʧʦʜʘʪʠ ʫ ʚʠʛʣʷʜʽ ʩʪʨʫʢʪʫʨʥʦʾ 

ʩʭʝʤʠ (ʨʠʩ. 61). 
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ʈʠʩ. 61. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʙʽʦʦʙôʻʢʪʽʚ-ʧʨʦʜʫʮʝʥʪʽʚ ʟʘ ʨʽʚʥʷʤʠ ʦʨʛʘʥʽʟʘʮʽʾ 

 

ʋ ʩʫʯʘʩʥʦʤʫ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽ ʩʝʨʝʜ ʚʽʜʦʤʠʭ ʙʽʦʦʙôʻʢʪʽʚ 

ʜʦʤʽʥʫʶʪʴ ʤʽʢʨʦʙʥʽ ʢʣʽʪʠʥʠ ʧʨʦʢʘʨʽʦʪʽʚ ʪʘ ʝʫʢʘʨʽʦʪʽʚ. ʎʽ ʢʣʽʪʠʥʠ ʟʜʘʪʥʽ 

ʧʨʦʜʫʢʫʚʘʪʠ ʧʝʨʚʠʥʥʽ (ʤʦʥʦ- ʡ ʜʠʩʘʭʘʨʠʜʠ, ʘʤʽʥʦʢʠʩʣʦʪʠ, ʘʟʦʪʠʩʪʽ ʦʩʥʦʚʠ, 

ʬʝʨʤʝʥʪʠ, ʢʦʬʝʨʤʝʥʪʠ, ʪʦʱʦ) ʪʘ ʚʪʦʨʠʥʥʽ ʤʝʪʘʙʦʣʽʪʠ (ʘʥʪʠʙʽʦʪʠʢʠ, ʘʣʢʘʣʦʾʜʠ, 

ʚʽʪʘʤʽʥʠ, ʦʨʛʘʥʽʯʥʽ ʢʠʩʣʦʪʠ ʪʘ ʽʥʰʽ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʽ ʨʝʯʦʚʠʥʠ). ɰʭʥʷ ʬʫʥʢʮʽʷ 

ʜʫʞʝ ʚʘʞʣʠʚʘ ʚ ʩʢʣʘʜʥʦʤʫ ʣʘʥʮʶʟʽ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ.  

ʄʽʢʨʦʦʨʛʘʥʽʟʤʠ ʷʢ ʦʙôʻʢʪʠ ʙʽʦʪʝʭʥʦʣʦʛʽʾ ʥʘʣʝʞʘʪʴ ʜʦ ʪʨʴʦʭ ʥʘʜʮʘʨʩʪʚ: 

ʙʝʟôʷʜʝʨʥʽ (ʘʢʘʨʽʦʪʠ), ʜʦʷʜʝʨʥʽ (ʧʨʦʢʘʨʽʦʪʠ), ʷʜʝʨʥʽ (ʝʫʢʘʨʽʦʪʠ), ʪʘ ʧôʷʪʠ ʮʘʨʩʪʚ: 

ʚʽʨʫʩʠ, ʙʘʢʪʝʨʽʾ (ʝʫʙʘʢʪʝʨʽʾ, ʮʽʘʥʦʙʘʢʪʝʨʽʾ, ʘʨʭʝʙʘʢʪʝʨʽʾ), ʨʦʩʣʠʥʠ, ʪʚʘʨʠʥʠ, 

ʛʨʠʙʠ.  

ʋ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʘʭ ʥʘʡʯʘʩʪʽʰʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʙʘʢʪʝʨʽʾ, 

ʥʘʡʧʨʦʩʪʽʰʽ, ʤʽʢʨʦʩʢʦʧʽʯʥʽ ʚʦʜʦʨʦʩʪʽ, ʛʨʠʙʠ, ʚʽʨʫʩʠ, ʙʘʢʪʝʨʽʦʬʘʛʠ. ʉʚʽʪ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚʝʣʠʢʦʶ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʶ ʬʦʨʤ, ʷʢʠʤ 
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ʚʣʘʩʪʠʚʽ ʤʘʣʽ ʨʦʟʤʽʨʠ, ʱʦ ʩʪʘʥʦʚʣʷʪʴ ʚʽʜ ʜʝʩʷʪʠʭ ʯʘʩʪʦʢ ʜʦ ʜʝʩʷʪʢʽʚ, ʩʦʪʝʥʴ 

ʤʽʢʨʦʤʝʪʨʽʚ. ɹʽʣʴʰʽʩʪʴ ʟ ʥʠʭ ʦʜʥʦʢʣʽʪʠʥʥʽ, ʘʣʝ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʡ ʙʘʛʘʪʦʢʣʽʪʠʥʥʽ, 

ʫ ʷʢʠʭ ʚʽʜʩʫʪʥʷ ʜʠʬʝʨʝʥʮʽʘʮʽʷ ʥʘ ʦʨʛʘʥʠ ʡ ʪʢʘʥʠʥʠ. ʇʨʠʨʦʜʥʝ ʩʝʨʝʜʦʚʠʱʝ 

ʽʩʥʫʚʘʥʥʷ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ï ʮʝ ̌ʨʫʥʪ, ʚʦʜʘ, ʧʦʚʽʪʨʷ ʪʘ ʦʨʛʘʥʽʟʤʠ ʣʶʜʠʥʠ, 

ʪʚʘʨʠʥ, ʨʦʩʣʠʥ. 

ʅʘʫʮʽ ʚʜ̔ʦʤʦ ʧʦʥʘʜ 100 ʪʠʩʷʯ ʨʽʟʥʠʭ ʚʠʜʽʚ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʘʣʝ ʣʶʜʠʥʘ 

ʜʣʷ ʩʚʦʾʭ ʧʦʪʨʝʙ ʚʠʢʦʨʠʩʪʦʚʫʻ ʥʝ ʙʽʣʴʰʝ 150 ʚʠʜʽʚ, ʜʦ ʷʢʠʭ ʥʘʣʝʞʘʪʴ ʢʽʣʴʢʘ 

ʪʠʩʷʯ ʰʪʘʤʽʚ (ʰʪʘʤ ï ʯʠʩʪʽ ʢʫʣʴʪʫʨʠ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʦʜʥʦʛʦ ʽ ʪʦʛʦ ʞ ʚʠʜʫ, 

ʚʠʜʽʣʝʥʽ ʟ ʨʽʟʥʠʭ ʧʨʠʨʦʜʥʠʭ ʩʝʨʝʜʦʚʠʱ ʘʙʦ ʟ ʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʘʣʝ ʫ ʨʽʟʥʠʡ 

ʯʘʩ. ʐʪʘʤʠ ʦʜʥʦʛʦ ʚʠʜʫ ʤʘʶʪʴ ʦʜʥʘʢʦʚʽ ʚʣʘʩʪʠʚʦʩʪʽ, ʘʣʝ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʟʘ 

ʦʢʨʝʤʠʤʠ ʦʟʥʘʢʘʤʠ.). ʇʨʦʚʽʜʥʘ ʨʦʣʴ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʷʢ ʦʙôʻʢʪʽʚ-ʧʨʦʜʫʮʝʥʪʽʚ ʫ 

ʙʽʦʪʝʭʥʦʣʦʛʽʾ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʟʘʚʜʷʢʠ ʪʘʢʠʤ ʚʣʘʩʪʠʚʦʩʪʷʤ:  

- ʤʘʣʽ ʨʦʟʤʽʨʠ (ʤʦʨʬʦʣʦʛʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ);  

- ʘʢʪʠʚʥʽʩʪʴ (ʚʠʩʦʢʘ ʰʚʠʜʢʽʩʪʴ ʨʦʩʪʫ ʥʘ ʞʠʚʠʣʴʥʠʭ ʩʝʨʝʜʦʚʠʱʘʭ);  

- ʧʨʦʩʪʦʪʘ ʛʝʥʦʤʘ;  

- çʛʥʫʯʢʽʩʪʴè ʦʙʤʽʥʫ ʨʝʯʦʚʠʥ;  

- ʜʦʙʨʘ ʘʜʘʧʪʘʮʽʡʥʘ ʟʜʘʪʥʽʩʪʴ ʜʦ ʫʤʦʚ ʟʦʚʥʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ.  

ʋ ʧʨʦʤʠʩʣʦʚʽʡ ʙʽʦʪʝʭʥʦʣʦʛʽʾ ʟʘʩʪʦʩʦʚʫʶʪʴ 3 ʚʠʜʠ ʰʪʘʤʽʚ:  

1) ʧʨʠʨʦʜʥʽ ʰʪʘʤʠ, ʧʦʢʨʘʱʝʥʽ ʧʨʠʨʦʜʥʠʤ ʪʘ ʰʪʫʯʥʠʤ ʚʽʜʙʦʨʦʤ (ʧʨʠ 

ʚʠʨʦʙʥʠʮʪʚʽ ʤʽʢʨʦʙʥʦʾ ʙʽʦʤʘʩʠ);  

2) ʰʪʘʤʠ, ʦʜʝʨʞʘʥʽ ʚ ʨʝʟʫʣʴʪʘʪʽ ʽʥʜʫʢʦʚʘʥʦʛʦ ʤʫʪʘʛʝʥʝʟʫ;  

3) ʛʝʥʥʦ-ʽʥʞʝʥʝʨʥʽ ʰʪʘʤʠ (ʤʘʶʪʴ ʥʘʡʚʠʱʫ ʛʝʥʝʪʠʯʥʫ ʥʝʩʪʘʙʽʣʴʥʽʩʪʴ). 

ʇʨʦʤʠʩʣʦʚʽ ʰʪʘʤʠ ʧʦʚʠʥʥʽ ʟʘʜʦʚʦʣʴʥʷʪʠ ʪʘʢʽ ʚʠʤʦʛʠ: 

1. ʅʝʰʢʽʜʣʠʚʽʩʪʴ ʜʣʷ ʩʧʦʞʠʚʘʯʘ ʪʘ ʦʙʩʣʫʛʦʚʫʶʯʦʛʦ ʧʝʨʩʦʥʘʣʫ. 

2. ɺʠʩʦʢʘ ʰʚʠʜʢʽʩʪʴ ʥʘʢʦʧʠʯʝʥʥʷ ʙʽʦʤʘʩʠ ʪʘ ʮʽʣʴʦʚʦʛʦ ʧʨʦʜʫʢʪʫ (ɹɸʈ) 

ʧʨʠ ʝʢʦʥʦʤʽʯʥʦʤʫ ʩʧʦʞʠʚʘʥʥʽ ʞʠʚʠʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

3. ʉʧʨʷʤʦʚʘʥʘ ʙʽʦʩʠʥʪʝʪʠʯʥʘ ʘʢʪʠʚʥʽʩʪʴ ʧʨʠ ʤʽʥʽʤʘʣʴʥʦʤʫ ʫʪʚʦʨʝʥʥʽ 

ʧʦʙʽʯʥʠʭ ʧʨʦʜʫʢʪʽʚ. 

4. ɻʝʥʝʪʠʯʥʽ ʦʜʥʦʨʽʜʥʽʩʪʴ ʪʘ ʩʪʘʙʽʣʴʥʽʩʪʴ ʱʦʜʦ ʩʫʙʩʪʨʘʪʽʚ ʪʘ ʫʤʦʚ 

ʢʫʣʴʪʠʚʫʚʘʥʥʷ. 
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5. ɺʽʜʩʫʪʥʽʩʪʴ ʪʦʢʩʠʯʥʠʭ ʨʝʯʦʚʠʥ ʫ ʮʽʣʴʦʚʦʤʫ ʧʨʦʜʫʢʪʽ ʪʘ ʧʨʦʤʠʩʣʦʚʠʭ 

ʩʪʦʢʘʭ. 

6. ʉʪʽʡʢʽʩʪʴ ʜʦ ʩʪʦʨʦʥʥʴʦʾ ʤʽʢʨʦʬʣʦʨʠ. 

7. ɿʜʘʪʥʽʩʪʴ ʨʦʩʪʠ ʥʘ ʜʝʰʝʚʠʭ ʪʘ ʜʦʩʪʫʧʥʠʭ ʩʫʙʩʪʨʘʪʘʭ, ʚʽʜʭʦʜʘʭ ʭʘʨʯʦʚʦʾ 

ʪʘ ʭʽʤʽʯʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʟʘ ʚʠʩʦʢʦʾ ʱʽʣʴʥʦʩʪʽ ʢʣʽʪʠʥ. 

ʊʽʣʴʢʠ ʟʘ ʩʫʢʫʧʥʽʩʪʶ ʮʠʭ ʪʘ ʽʥʰʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʤʦʞʥʘ ʦʮʽʥʠʪʠ 

ʢʦʨʠʩʥʽʩʪʴ ʪʘ ʨʝʥʪʘʙʝʣʴʥʽʩʪʴ ʧʨʦʜʫʮʝʥʪʘ. ʋ ʙʘʛʘʪʴʦʭ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʧʨʦʮʝʩʘʭ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʦʙʤʝʞʝʥʘ ʢʽʣʴʢʽʩʪʴ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʷʢʽ 

ʢʣʘʩʠʬʽʢʫʶʪʴʩʷ ʷʢ GRAS (çgenerally recognized as safeè ʟʘʟʚʠʯʘʡ ʚʚʘʞʘʶʪʴʩʷ 

ʙʝʟʧʝʯʥʠʤʠ). ɼʦ ʪʘʢʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʚʽʜʥʦʩʷʪʴ ʚ ʧʝʨʰʫ ʯʝʨʛʫ ʢʠʰʢʦʚʫ 

ʧʘʣʠʯʢʫ (Escherichia coli), ʩʽʥʥʫ ʧʘʣʠʯʢʫ (Bacillus subtilis) ʪʘ ʧʝʢʘʨʩʴʢʽ ʜʨʽʞʜʞʽ 

(Saccharomyces cerevisiae), ʘ ʪʘʢʦʞ ʙʘʢʪʝʨʽʾ Bac. amyloliquefaciens, ʽʥʰʽ ʚʠʜʠ 

ʙʘʮʠʣ ʪʘ ʣʘʢʪʦʙʘʮʠʣ, ʚʠʜʠ Streptomyces. ʉʶʜʠ ʪʘʢʦʞ ʚʽʜʥʦʩʷʪʴ ʚʠʜʠ ʛʨʠʙʽʚ 

Aspergillus, Penicillium, Mucor, Rhizopus ʽ ʜʨʽʞʜʞʽʚ Saccharomyces ʪʘ ʽʥ.  

ʄʽʢʨʦʙʽʦʣʦʛʽʯʥʘ ʧʨʦʤʠʩʣʦʚʽʩʪʴ ʩʴʦʛʦʜʥʽ ʚʠʢʦʨʠʩʪʦʚʫʻ ʪʠʩʷʯʽ ʰʪʘʤʽʚ ʽʟ 

ʩʦʪʝʥʴ ʚʠʜʽʚ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʷʢʽ ʧʝʨʚʠʥʥʦ ʙʫʣʠ ʚʠʜʽʣʝʥʽ ʟ ʧʨʠʨʦʜʥʠʭ ʜʞʝʨʝʣ 

ʥʘ ʧʽʜʩʪʘʚʽ ʾʭ ʢʦʨʠʩʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ, ʘ ʧʦʪʽʤ (ʟʜʝʙʽʣʴʰʦʛʦ) ʧʦʢʨʘʱʝʥʽ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʨʽʟʥʠʭ ʤʝʪʦʜʽʚ. ʋ ʟʚô̫ ʟʢʫ ʟ ʨʦʟʰʠʨʝʥʥʷʤ ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ 

ʘʩʦʨʪʠʤʝʥʪʫ ʧʨʦʜʫʢʮʽʾ ʜʦ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʦ ʾʧʨʦʤʠʩʣʦʚʦʩʪ̔ ʟʘʣʫʯʘʶʪʴʩʷ ʚʩʝ ʥʦʚʽ 

ʽ ʥʦʚʽ ʧʨʝʜʩʪʘʚʥʠʢʠ ʩʚʽʪʫ ʤʽʢʨʦʙʽʚ. 

ɹʘʢʪʝʨʽʾ ʙʽʦʭʽʤʽʯʥʦ ʫʥʽʚʝʨʩʘʣʴʥʽ ʪʦʤʫ, ʱʦ ʤʦʞʫʪʴ ʟʘʩʚʦʶʚʘʪʠ 

ʥʘʡʨʽʟʥʦʤʘʥʽʪʥʽʰʽ ʧʦʞʠʚʥʽ ʨʝʯʦʚʠʥʠ ʽ ʥʘʚʽʪʴ ʟʜʘʪʥʽ ʚʠʙʠʨʘʪʠ ʥʘʡʢʨʘʱʽ 

ʦʨʛʘʥʽʯʥʽ ʩʧʦʣʫʢʠ ʽʟ ʩʫʤʽʰʽ, ʪʦʤʫ ʤʦʞʫʪʴ ʧʨʠʩʪʦʩʦʚʫʚʘʪʠʩʷ ʜʦ ʨʽʟʥʦʤʘʥʽʪʥʠʭ 

ʫʤʦʚ ʽʩʥʫʚʘʥʥʷ. ʅʘʧʨʠʢʣʘʜ, Pseudomonas multivorans ʷʢ ʜʞʝʨʝʣʦ ʚʫʛʣʝʮʶ ʤʦʞʝ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 90 ʨʝʯʦʚʠʥ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʚʫʛʣʝʚʦʜʠ ʪʘ ʾʭ ʧʦʭʽʜʥʽ, ʞʠʨʥʽ 

ʢʠʩʣʦʪʠ, ʩʧʠʨʪʠ, ʘʤʽʥʦʢʠʩʣʦʪʠ ʽ ʥʘʚʽʪʴ ʮʠʢʣʽʯʥʽ ʚʫʛʣʝʚʦʜʥʽ (ʬʝʥʦʣ). ɿʘʣʝʞʥʦ 

ʚʽʜ ʩʪʘʚʣʝʥʥʷ ʜʦ ʆ2 ʙʘʢʪʝʨʽʾ ʧʨʠʡʥʷʪʦ ʨʦʟʧʦʜʽʣ̫ʪʠ ʥʘ ʦʙʣʽʛʘʪʥʽ (ʦʙʦʚôʷʟʢʦʚʠʡ) 

ʘʝʨʦʙʠ, ʬʘʢʫʣʴʪʘʪʠʚʥʽ (ʥʝʦʙʦʚôʷʟʢʦʚʠʡ) ʘʥʘʝʨʦʙʠ, ʘʝʨʦʪʦʣʝʨʘʥʪʥʽ ʘʥʘʝʨʦʙʠ. 

ɹʽʣʴʰʽʩʪʴ ʧʨʦʜʫʮʝʥʪʽʚ ʫ ʤʽʢʨʦʙʥʽʡ ʙʽʦʪʝʭʥʦʣʦʛʽʾ ʻ ʦʙʣʽʛʘʪʥʠʤʠ ʘʝʨʦʙʘʤʠ, ʪʦʤʫ 

ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʾʭ ʧʨʦʪʽʢʘʻ ʧʨʠ ʧʦʩʪʽʡʥʦʤʫ ʧʨʠʧʣʠʚʽ ʆ2, ʜʝʷʢʽ ʧʨʦʜʫʮʝʥʪʠ 
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ʨʦʩʪʫʪʴ ʟʘ ʥʠʟʴʢʦʛʦ ʚʤʽʩʪʫ ʆ2 (2-10%), ʾʭ ʥʘʟʠʚʘʶʪʴ ʤʽʢʨʦʘʝʨʦʬʽʣʘʤʠ, ʘ ʫʤʦʚʠ, 

ʚ ʷʢʠʭ ʾʭ ʢʫʣʴʪʠʚʫʶʪʴ, ï ʤʽʢʨʦʘʝʨʦʙʥʠʤʠ. ɼʦ ʬʘʢʫʣʴʪʘʪʠʚʥʠʭ ʘʥʘʝʨʦʙʽʚ 

ʥʘʣʝʞʘʪʴ ʜʝʷʢʽ ʧʨʝʜʩʪʘʚʥʠʢʠ ʨʦʜʫ Bacillus, Escherichia, ʜʦ ʘʝʨʦʪʦʣʝʨʘʥʪʥʠʭ 

ʘʥʘʝʨʦʙʽʚ ï ʤʝʪʘʥʦʫʪʚʦʨʶʶʯʽ ʙʘʢʪʝʨʽʾ. ɹʽʣʴʰʽʩʪʴ ʙʘʢʪʝʨʽʡ ʢʫʣʴʪʠʚʫʶʪʴ ʥʘ 

ʩʢʣʘʜʥʠʭ ʦʨʛʘʥʽʯʥʠʭ ʩʝʨʝʜʦʚʠʱʘʭ, ʱʦ ʤʽʩʪʷʪʴ 20 ʬʘʢʪʦʨʽʚ ʨʦʩʪʫ (ʚʽʪʘʤʽʥʠ, 

ʘʤʽʥʦʢʠʩʣʦʪʠ, ʧʫʨʠʥʠ, ʧʽʨʠʤʽʜʠʥʠ). ʇʨʦʜʫʮʝʥʪʠ, ʷʢʽ ʧʦʪʨʝʙʫʶʪʴ ʬʘʢʪʦʨʽʚ 

ʨʦʩʪʫ, ʥʘʟʠʚʘʶʪʴ ʘʫʢʩʦʪʨʦʬʘʤʠ, ʰʪʘʤʠ, ʷʢʽ ʥʝ ʚʠʷʚʣʷʶʪʴ ʮʽʻʾ ʧʦʪʨʝʙʠ, ï 

ʧʨʦʪʦʪʨʦʬʘʤʠ. ʄʦʣʦʯʥʦʢʠʩʣʽ ʙʘʢʪʝʨʽʾ ʤʦʞʥʘ ʟʘʨʘʭʫʚʘʪʠ ʜʦ ʘʫʢʩʦʪʨʦʬʽʚ. 

ɹʘʛʘʪʦ ʧʨʦʜʫʮʝʥʪʽʚ ʤʦʞʫʪʴ ʨʦʩʪʠ ʥʘ ʩʠʥʪʝʪʠʯʥʠʭ ʩʝʨʝʜʦʚʠʱʘʭ, ʱʦ ʤʽʩʪʷʪʴ 

ʣʠʰʝ ʦʜʥʫ ʦʨʛʘʥʽʯʥʫ ʨʝʯʦʚʠʥʫ ʚ ʷʢʦʩʪ ̔ʜʞʝʨʝʣʘ ʚʫʛʣʝʮʶ. ɼʝʷʢʽ ʧʨʦʜʫʮʝʥʪʠ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʷʢ ʜʞʝʨʝʣʦ ʝʥʝʨʛʽʾ ʤʝʪʘʥ, ʤʝʪʘʥʦʣ, ʤʝʪʠʣʦʚʘʥʽ ʘʤʽʥʠ. ʋ 

ʤʽʢʨʦʙʥʽʡ ʙʽʦʪʝʭʥʦʣʦʛʽʾ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʟʜʘʪʥʽʩʪʴ ʥʠʟʢʠ ʙʘʢʪʝʨʽʡ 

ʟʜʽʡʩʥʶʚʘʪʠ ʞʠʪʪʻʜʽʷʣʴʥʽʩʪʴ ʚʥʘʩʣʽʜʦʢ ʦʢʠʩʣʝʥʥʷ ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʚʦʜʥʶ, 

ʩʽʨʢʦʚʦʜʥʶ, ʘʤʦʥʽʶ, ʥʽʪʨʘʪʽʚ, ʩʦʣʝʡ ʜʚʦʚʘʣʝʥʪʥʦʛʦ ʟʘʣʽʟʘ ʪʘ ʜʝʷʢʠʭ ʽʥʰʠʭ 

ʥʝʦʨʛʘʥʽʯʥʠʭ ʩʧʦʣʫʢ. ɼʣʷ ʙʘʛʘʪʴʦʭ ʧʨʦʜʫʮʝʥʪʽʚ ʭʘʨʘʢʪʝʨʥʠʡ ʣʘʙʽʣʴʥʠʡ 

ʤʝʪʘʙʦʣʽʟʤ, ʱʦ ʚʠʷʚʣʷʻʪʴʩʷ ʫ ʟʜʘʪʥʦʩʪʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ 

ʨʽʟʥʠʭ ʩʧʦʣʫʢ ʚʫʛʣʝʮʶ, ʘʟʦʪʫ ʪʘ ʽʥʰʠʭ ʝʣʝʤʝʥʪʽʚ, ʘ ʪʘʢʦʞ ʧʝʨʝʤʠʢʘʥʥʷ ʟ 

ʦʜʥʦʛʦ ʪʠʧʫ ʞʠʚʣʝʥʥʷ ʥʘ ʽʥʰʠʡ. 

ʆʩʦʙʣʠʚʝ ʟʥʘʯʝʥʥʷ ʷʢ ʧʨʦʜʫʮʝʥʪʠ ʤʘʶʪʴ ʘʨʭʝʙʘʢʪʝʨʽʾ, ʜʘʚʥʽ 

ʧʨʝʜʩʪʘʚʥʠʢʠ ʧʨʦʢʘʨʽʦʪʽʚ. ɺʦʥʠ ʞʠʚʫʪʴ ʫ ʩʝʨʝʜʦʚʠʱʘʭ ʟ ʝʢʩʪʨʝʤʘʣʴʥʠʤʠ 

ʫʤʦʚʘʤʠ (ʚʠʩʦʢʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʥʝʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ, ʧʽʜʚʠʱʝʥʽ ʪʝʤʧʝʨʘʪʫʨʠ). 

ʉʝʨʝʜ ʘʨʭʝʙʘʢʪʝʨʽʡ ʚʝʣʠʢʠʡ ʽʥʪʝʨʝʩ ʜʣʷ ʙʽʦʪʝʭʥʦʣʦʛʽʾ ʩʪʘʥʦʚʣʷʪʴ ʛʘʣʦʙʘʢʪʝʨʽʾ. 

ɺʦʥʠ ʨʦʩʪʫʪʴ ʫ ʩʝʨʝʜʦʚʠʱʽ, ʱʦ ʤʽʩʪʠʪʴ 20-30% NaCl (ʢʦʥʮʝʥʪʨʦʚʘʥʠʡ ʨʦʟʯʠʥ, 

ʄʝʨʪʚʝ ʤʦʨʝ), ʞʠʚʫʪʴ ʥʘ ʩʫʭʽʡ ʩʦʣʦʥʽʡ ʨʠʙʽ, ʰʢʽʨʷʥʠʭ ʚʠʨʦʙʘʭ, ʤʘʶʪʴ ʙʽʣʢʠ, 

ʥʦʨʤʘʣʴʥʝ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʷʢʠʭ ʚʽʜʙʫʚʘʻʪʴʩʷ ʣʠʰʝ ʟʘ ʚʠʩʦʢʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ 

NaCl. ʎʝ ʧʘʣʠʯʢʠ, ʢʦʢʠ, ʢʚʘʜʨʘʪʠ, ʱʦ ʤʽʩʪʷʪʴ ʬʦʪʦʘʢʪʠʚʥʽ ʧʽʛʤʝʥʪʠ 

ʙʘʢʪʝʨʽʦʨʦʜʦʧʩʠʥ ʪʘ ʛʘʣʦʨʦʜʦʧʩʠʥ. ɻʘʣʦʨʦʜʦʧʩʠʥ ʟʜʘʪʥʠʡ ʧʝʨʝʪʚʦʨʶʚʘʪʠ 

ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʫ ʝʥʝʨʛʽʶ ʩʚʽʪʣʘ ʥʘ ʭʽʤʽʯʥʫ ʝʥʝʨʛʽʶ. ʗʢʱʦ ʧʫʨʧʫʨʦʚʽ ʙʘʢʪʝʨʽʾ 

Halobacterium ʽʤʤʦʙʽʣʽʟʫʚʘʪʠ ʥʘ ʥʦʩʽʾ, ʪʦ ʧʨʠ ʦʩʚʽʪʣʝʥʥʽ ʤʦʞʥʘ ʦʪʨʠʤʫʚʘʪʠ 

ʝʣʝʢʪʨʠʢʫ ʪʘ ʟʥʝʩʦʣʶʚʘʪʠ ʤʦʨʩʴʢʫ ʚʦʜʫ. 
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ʋ ʤʘʡʙʫʪʥʴʦʤʫ ʧʨʠʧʫʩʢʘʶʪʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʘʢʠʭ ʤʽʢʨʦʧʝʨʝʪʚʦʨʶʚʘʯʽʚ 

ʝʥʝʨʛʽʾ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʝʣʝʢʪʨʠʢʦʶ ʦʢʨʝʤʽ ʞʠʪʣʘ ʫ ʢʨʘʾʥʘʭ ʽʟ ʚʠʩʦʢʦʶ ʩʦʥʷʯʥʦʶ 

ʨʘʜʽʘʮʽʻʶ.  

ʄʝʪʘʥʦʛʝʥʥʽ ʙʘʢʪʝʨʽʾ ʰʠʨʦʢʦ ʚʠʚʯʘʶʪʴʩʷ ʚ ʙʽʦʪʝʭʥʦʣʦʛʽʾ ʷʢ ʩʧʦʩʽʙ 

ʦʪʨʠʤʘʥʥʷ ʜʦʜʘʪʢʦʚʦʾ ʝʥʝʨʛʽʾ ʟ ʩʫʙʩʪʨʘʪʫ, ʱʦ ʚʽʜʥʦʚʣʶʻʪʴʩʷ. ɹʽʦʣʦʛʽʯʥʠʡ 

ʤʝʪʘʥʦʛʝʥʝʟ ʙʫʚ ʚʽʜʦʤʠʡ ʫ ʂʠʪʘʾ ʱʝ ʫ II ʩʪʦʣʽʪʪʽ ʜʦ ʥ. ʝ. ʅʠʥʽ ʫ ʂʠʪʘʾ ʧʨʘʮʶʻ 

ʧʦʥʘʜ 7 ʤʣʥ ʫʩʪʘʥʦʚʦʢ ʽʟ ʚʠʨʦʙʥʠʮʪʚʘ ʙʽʦʛʘʟʫ. ʋ 1911 ʨʦʮʽ ʚ ʤ. ɹʽʨʤʝʥʛʝʤʽ ʙʫʚ 

ʧʦʙʫʜʦʚʘʥʠʡ ʟʘʚʦʜ ʟ ʘʥʘʝʨʦʙʥʦʛʦ ʨʦʟʢʣʘʜʘʥʥʷ ʩʪʽʯʥʠʭ ʚʦʜ. ɻʘʟʦʚʠʡ ʛʝʥʝʨʘʪʦʨ 

ʧʝʨʝʪʚʦʨʶʚʘʚ ʤʝʪʘʥ ʥʘ ʝʣʝʢʪʨʠʢʫ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʞʠʪʪʷ ʮʽʣʦʛʦ ʤʽʩʪʘ. ɹʽʦʤʘʩʫ 

ʤʝʪʘʥʦʛʝʥʥʠʭ ʙʘʢʪʝʨʽʡ ʤʦʞʥʘ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʷʢ ʢʦʥʮʝʥʪʨʘʪ ʚʽʪʘʤʽʥʫ ɺ12 ʜʣʷ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʪʚʘʨʠʥ. 

ʉʽʨʢʦʟʘʣʝʞʥʽ ʘʨʭʝʙʘʢʪʝʨʽʾ ʪʘ ʪʝʨʤʦʧʣʘʟʤʠ ʪʘʢʦʞ ʚʠʢʣʠʢʘʶʪʴ ʚʝʣʠʢʠʡ 

ʽʥʪʝʨʝʩ ʫ ʙʽʦʪʝʭʥʦʣʦʛʽʚ. ɺʦʥʠ ʞʠʚʫʪʴ ʫ ʛʘʨʷʯʠʭ ʽ ʢʠʩʣʠʭ ʚʦʜʦʡʤʘʭ, ʚʫʣʢʘʥʽʯʥʠʭ 

ʫʱʝʣʠʥʘʭ. ɽʥʝʨʛʽʶ ʦʜʝʨʞʫʶʪʴ ʟʘ ʨʘʭʫʥʦʢ ʦʢʠʩʣʝʥʥʷ ʅ2, S, Fe2+, ʩʫʣʴʬʽʪʽʚ 

ʤʝʪʘʣʽʚ. ʅʘʧʨʠʢʣʘʜ, Thermoproteales ʞʠʚʫʪʴ ʧʨʠ 108Üʉ, (ʥʝ ʥʠʞʯʝ 80Üʉ), ʻ 

ʘʥʘʝʨʦʙʘʤʠ, ʧʨʠʯʦʤʫ ʬʝʨʤʝʥʪʠ, ʩʠʥʪʝʟʦʚʘʥʽ ʚ ʾʭ ʢʣʽʪʠʥʘʭ, ʤʘʶʪʴ ʚʠʩʦʢʫ 

ʪʝʨʤʦʨʝʟʠʩʪʝʥʪʥʽʩʪʴ. ʌʝʨʤʝʥʪʠ, ʷʢʽ ʩʠʥʪʝʟʫʶʪʴʩʷ ʪʝʨʤʦʬʽʣʘʤʠ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʧʽʜʚʠʱʝʥʦʶ ʩʪʽʡʢʽʩʪʶ ʜʦ ʥʘʛʨʽʚʘʥʥʷ, ʜʝʷʢʠʭ ʦʢʠʩʣʶʚʘʯʽʚ, 

ʜʝʪʝʨʛʝʥʪʽʚ, ʦʨʛʘʥʽʯʥʠʭ ʨʦʟʯʠʥʥʠʢʽʚ ʪʘ ʽʥʰʠʭ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʬʘʢʪʦʨʽʚ. 

ɺʦʜʥʦʯʘʩ, ʚʦʥʠ ʤʘʣʦʘʢʪʠʚʥʽ ʟʘ ʥʦʨʤʘʣʴʥʠʭ ʪʝʤʧʝʨʘʪʫʨ. ʊʘʢ, ʧʨʦʪʝʘʟʠ ʦʜʥʦʛʦ ʟ 

ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʪʝʨʤʦʬʽʣʴʥʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʧʨʠ 20Áʉ ʫ 100 ʨʘʟʽʚ ʤʝʥʰ 

ʘʢʪʠʚʥʽ, ʥʽʞ ʧʨʠ 75Áʉ. ʆʩʪʘʥʥʻ ʻ ʜʫʞʝ ʚʘʞʣʠʚʦʶ ʚʣʘʩʪʠʚʽʩʪʶ ʜʣʷ ʜʝʷʢʠʭ 

ʧʨʦʤʠʩʣʦʚʠʭ ʚʠʨʦʙʥʠʮʪʚ. ʅʘʧʨʠʢʣʘʜ, ʰʠʨʦʢʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʫ ʛʝʥʝʪʠʯʥʽʡ 

ʽʥʞʝʥʝʨʽʾ ʜʣʷ ʟʜʽʡʩʥʝʥʥʷ ʧʦʣʽʤʝʨʘʟʥʦʾ ʣʘʥʮʶʛʦʚʦʾ ʨʝʘʢʮʽʾ (ʇʃʈ) ʟʥʘʡʰʦʚ 

ʬʝʨʤʝʥʪ Tag-ʧʦʣ̔ʤʝʨʘʟʘ ʟ ʪʝʨʤʦʬʽʣʴʥʦʾ ʙʘʢʪʝʨʽʾ Thermus aquaticus. ʆʩʥʦʚʥʘ 

ʧʝʨʝʚʘʛʘ ʪʝʨʤʦʬʽʣʴʥʠʭ ʘʥʘʝʨʦʙʥʠʭ ʘʨʭʝʙʘʢʪʝʨʽʡ ʧʦʣʷʛʘ ̒ʫ ʥʘʩʪʫʧʥʦʤʫ:  

1) ʩʢʦʨʦʯʝʥʥʷ ʪʝʨʤʽʥʽʚ ʢʫʣʴʪʠʚʫʚʘʥʥʷ;  

2) ʤʦʞʣʠʚʽʩʪʴ ʦʙʽʡʪʠʩʷ ʙʝʟ ʘʝʨʘʮʽʾ;  

3) ʟʤʝʥʰʝʥʥʷ ʡʤʦʚʽʨʥʦʩʪʽ ʟʘʨʘʞʝʥʥʷ. 
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ɺʠʚʯʝʥʥʷ ʦʙôʻʢʪʽʚ ʙʽʦʪʝʭʥʦʣʦʛʽʾ ʜʦʮʽʣʴʥʦ ʧʨʦʚʦʜʠʪʠ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʪʘʢʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ:  

- ʩʪʨʫʢʪʫʨʘ ʪʘ ʨʦʟʤʽʱʝʥʥʷ ʩʧʘʜʢʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ;  

- ʤʦʞʣʠʚʦʩʪʽ ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʥʦʚʠʭ ʢʣʽʪʠʥ ʽ ʢʣʽʪʠʥʥʠʭ ʩʠʩʪʝʤ;  

- ʦʩʦʙʣʠʚʦʩʪ ̔ʩʠʥʪʝʪʠʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʦʨʛʘʥʽʟʤʫ ʚ ʮʽʣʦʤʫ;  

- ʚʠʤʦʛʠ ʜʦ ʞʠʚʠʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʡ ʫʤʦʚ ʢʫʣʴʪʠʚʫʚʘʥʥʷ.  

 

ʄʦʨʬʦʣʦʛʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʙʽʦʧʨʦʜʫʮʝʥʪʽʚ 

ʇʨʦʢʘʨʽʦʪʠ ï ʮʝ ʜʦʷʜʝʨʥʽ ʦʜʥʦʢʣʽʪʠʥʥʽ ʦʨʛʘʥʽʟʤʠ, ʷʢʽ ʥʝ ʤʘʶʪʴ 

ʩʬʦʨʤʦʚʘʥʦʛʦ ʷʜʨʘ, ʦʩʢʽʣʴʢʠ ʚ ʥʠʭ ʷʜʝʨʥʠʡ ʤʘʪʝʨʽʘʣ ʥʝ ʚʽʜʜʽʣʝʥʠʡ ʚʽʜ 

ʮʠʪʦʧʣʘʟʤʠ ʷʜʝʨʥʦʶ ʦʙʦʣʦʥʢʦʶ. ʉʝʨʝʜ ʧʨʦʢʘʨʽʦʪʠʯʥʠʭ ʦʨʛʘʥʽʟʤʽʚ ʧʦʰʠʨʝʥʽ 

ʤʽʢʨʦʬʦʨʤʠ, ʜʦ ʷʢʠʭ ʚʽʜʥʦʩʷʪʴʩʷ ʙʘʢʪʝʨʽʾ ʪʘ ʮʽʘʥʦʙʘʢʪʝʨʽʾ (ʩʠʥʴʦ-ʟʝʣʝʥʽ 

ʚʦʜʦʨʦʩʪʽ). ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʤʘʣʽ ʨʦʟʤʽʨʠ, ʜʦʩʠʪʴ ʧʨʦʩʪʫ ʙʫʜʦʚʫ ʩʧʘʜʢʦʚʦʛʦ 

ʤʘʪʝʨʽʘʣʫ, ʦʙʤʝʞʝʥʫ ʢʽʣʴʢʽʩʪʴ ʙʽʣʢʦʚʠʭ ʤʦʣʝʢʫʣ, ʬʝʨʤʝʥʪʘʪʠʚʥʠʭ ʨʝʘʢʮʽʡ, 

ʧʨʦʢʘʨʽʦʪʠ ʩʚʦʻʶ ʬʫʥʢʮʽʦʥʘʣʴʥʦʶ ʘʢʪʠʚʥʽʩʪʶ ʥʝ ʧʦʩʪʫʧʘʶʪʴʩʷ ʢʣʽʪʠʥʘʤ 

ʙʘʛʘʪʦʢʣʽʪʠʥʥʠʭ ʝʫʢʘʨʽʦʪʠʯʥʠʭ ʦʨʛʘʥʽʟʤʽʚ, ʘ ʪʦʤʫ ʩʪʘʥʦʚʣʷʪʴ ʟʥʘʯʥʠʡ 

ʧʨʘʢʪʠʯʥʠʡ ʽʥʪʝʨʝʩ ʜʣʷ ʙʽʦʪʝʭʥʦʣʦʛʽʚ.  

ʉʪʨʫʢʪʫʨʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʧʨʦʢʘʨʽʦʪʠʯʥʦʾ ʢʣʽʪʠʥʠ, ʷʢʽ ʚʽʜʨʽʟʥʷʶʪʴ ʾʾ ʚʽʜ 

ʝʫʢʘʨʽʦʪʠʯʥʦʾ, ʻ ʢʣʽʪʠʥʥʘ ʩʪʽʥʢʘ, ʱʦ ʧʦʙʫʜʦʚʘʥʘ ʟ ʤʫʨʝʾʥʫ (ʧʝʧʪʠʜʦʛʣʽʢʘʥʫ) ʘʙʦ 

ʮʝʣʶʣʦʟʠ, ʧʨʦʩʪʽ ʡ ʩʢʣʘʜʥʽ ʮʠʪʦʧʣʘʟʤʘʪʠʯʥʽ ʤʝʤʙʨʘʥʥʽ ʫʪʚʦʨʝʥʥʷ (ʤʝʟʦʩʦʤʠ, 

ʭʨʦʤʘʪʦʬʦʨʠ, ʪʠʣʘʢʦʾʜʠ, ʭʣʦʨʦʩʦʤʠ, ʬʽʢʦʙʽʣʽʩʦʤʠ, ʢʘʨʙʦʢʩʠʩʦʤʠ, ʷʢʽ 

ʚʠʢʦʥʫʶʪʴ ʨʦʣʴ ʝʥʝʨʛʝʪʠʯʥʠʭ ʮʝʥʪʨʽʚ; ʘʝʨʦʩʦʤʠ ï ʛʘʟʦʚʽ ʚʘʢʫʦʣʽ, ʤʘʛʥʽʪʦʩʦʤʠ), 

ʨʠʙʦʩʦʤʠ 70S; ʨʽʟʥʦʤʘʥʽʪʥʽ ʢʣʽʪʠʥʥʽ ʚʢʣʶʯʝʥʥʷ (ʛʣʽʢʦʛʝʥ, ʩʽʨʢʘ, ʚʦʣʶʪʠʥ, 

ʣʽʧʽʜʥʽ ʢʨʘʧʣʽ, ʛʨʘʥʫʣʴʦʟʘ, ʧʦʣʽ-ɓ-ʦʢʩʠʙʫʪʠʨʘʪ ʪʘ ʽʥ.); ʫ ʪʘʢʠʭ ʢʣʽʪʠʥʘʭ ʥʝʤʘʻ 

ʤʽʪʦʭʦʥʜʨʽʡ, ʘʧʘʨʘʪʫ ɻʦʣʴʜʞʽ, ʝʥʜʦʧʣʘʟʤʘʪʠʯʥʦʛʦ ʨʝʪʠʢʫʣʫʤʫ, ʮʝʥʪʨʽʦʣʝʡ 

(ʨʠʩ 62). ʇʨʦʢʘʨʽʦʪʠʯʥʘ ʢʣʽʪʠʥʘ ʥʝ ʤʘʻ ʷʜʝʨʥʦʾ ʤʝʤʙʨʘʥʠ. ʗʜʝʨʥʠʤ 

ʝʢʚʽʚʘʣʝʥʪʦʤ ʚʠʩʪʫʧʘʻ ʥʫʢʣʝʦʾʜ ï ʢʽʣʴʮʝʚʘ ʟʘʤʢʥʝʥʘ ʤʦʣʝʢʫʣʘ ɼʅʂ, ʷʢʘ 

ʤʽʩʪʠʪʴʩʷ ʚ ʫʱʽʣʴʥʝʥʦʤʫ ʰʘʨʽ ʮʠʪʦʧʣʘʟʤʠ. 

ʉʝʨʝʜ ʩʪʨʫʢʪʫʨ ʙʘʢʪʝʨʽʘʣʴʥʦʾ ʢʣʽʪʠʥʠ ʨʦʟʨʽʟʥʷʶʪʴ: ʦʩʥʦʚʥʽ (ʦʙʦʚôʷʟʢʦʚʽ) 

ʪʘ ʥʝʦʩʥʦʚʥʽ (ʥʝʦʙʦʚôʷʟʢʦʚʽ) ʩʪʨʫʢʪʫʨʠ. ʆʩʥʦʚʥʽ ï ʮʝ ʢʣʽʪʠʥʥʘ ʩʪʽʥʢʘ, 
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ʮʠʪʦʧʣʘʟʤʘʪʠʯʥʘ ʤʝʤʙʨʘʥʘ, ʮʠʪʦʧʣʘʟʤʘ ʟ ʨʽʟʥʠʤʠ ʚʢʣʶʯʝʥʥʷʤʠ ʪʘ ʥʫʢʣʝʦʾʜ. 

ʅʝʦʩʥʦʚʥʽ, ʷʢʽ ʧʨʠʩʫʪʥʽ ʥʝ ʫ ʚʩʽʭ ʙʘʢʪʝʨʽʡ ï ʜʞʛʫʪʠʢʠ, ʩʣʠʟʦʚʘ ʢʘʧʩʫʣʘ, ʧʽʣʽ 

(ʬʽʤʙʨʽʾ, ʚʦʨʩʠʥʢʠ), ʬʦʪʦʩʠʥʪʝʟʫʶʯʽ ʤʝʤʙʨʘʥʠ, ʤʝʟʦʩʦʤʠ. 

 

ʈʠʩ. 62. ʉʭʝʤʘ ʙʫʜʦʚʠ ʧʨʦʢʘʨʽʦʪʠʯʥʦʾ (ʙʘʢʪʝʨʽʘʣʴʥʦʾ) ʢʣʽʪʠʥʠ: 1 ï ʢʣʽʪʠʥʥʘ 

ʩʪʽʥʢʘ; 2 ï ʩʣʠʟʦʚʘ ʢʘʧʩʫʣʘ; 3 ï ʜʞʛʫʪʠʢʠ; 4 ï ʬʽʤʙʨʽʾ; 5 ï ʮʠʪʦʧʣʘʟʤʘʪʠʯʥʘ ʤʝʤʙʨʘʥʘ; 6 ï 

ʥʫʢʣʝʦʾʜ; 7 ï ʨʠʙʦʩʦʤʠ; 8 ï ʞʠʨʦʚʽ ʢʨʘʧʣʽ; 9 ï ʤʝʟʦʩʦʤʘ; 10 ï ʘʝʨʦʩʦʤʠ; 11 ï ʣʘʤʝʣʷʨʥʽ 

ʩʪʨʫʢʪʫʨʠ; 12 ï ʧʦʣʽʩʘʭʘʨʠʜʠ; 13 ï ʚʢʣʶʯʝʥʥʷ ʩʽʨʢʠ; 14 ï ʧʦʣʽʬʦʩʬʘʪʠ; 15 ï ʭʨʦʤʘʪʦʬʦʨʠ; 16 

ï ʪʠʣʘʢʦʾʜʠ. 

 

ɽʫʢʘʨʽʦʪʠʯʥʽ ʦʨʛʘʥʽʟʤʠ ʤʘʶʪʴ ʢʣʽʪʠʥʠ ʟʽ ʩʬʦʨʤʦʚʘʥʠʤ ʷʜʨʦʤ ʪʘ 

ʚʠʩʦʢʦʦʨʛʘʥʽʟʦʚʘʥʠʤʠ ʦʨʛʘʥʝʣʘʤʠ (ʨʠʩ. 63, 64). ɼʦ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʝʫʢʘʨʽʦʪʽʚ 

ʚʽʜʥʦʩʷʪʴʩʷ ʦʜʥʦʢʣʽʪʠʥʥʽ ʪʘ ʙʘʛʘʪʦʢʣʽʪʠʥʥʽ ʦʨʛʘʥʽʟʤʠ, ʟʦʢʨʝʤʘ ʥʘʡʧʨʦʩʪʽʰʽ, 

ʛʨʠʙʠ, ʚʦʜʦʨʦʩʪʽ (ʢʨʽʤ ʩʠʥʴʦ-ʟʝʣʝʥʠʭ).   

 

ʈʠʩ. 63. ʉʭʝʤʘ ʙʫʜʦʚʠ ʝʫʢʘʨʽʦʪʠʯʥʦʾ (ʨʦʩʣʠʥʥʦʾ) ʢʣʽʪʠʥʠ: 1 ï ʧʣʘʟʤʦʜʝʩʤʠ; 2 ï 

ʢʣʽʪʠʥʥʘ ʩʪʽʥʢʘ; 3 ï ʜʚʦʤʝʤʙʨʘʥʥʘ ʷʜʝʨʥʘ ʦʙʦʣʦʥʢʘ; 4 ï ʷʜʝʨʥʘ ʧʦʨʘ; 5 ï ʷʜʝʨʮʝ; 6 ï 

ʛʝʪʝʨʦʭʨʦʤʘʪʠʥ; 7 ï ʝʫʭʨʦʤʘʪʠʥ; 8 ï ʝʥʜʦʧʣʘʟʤʘʪʠʯʥʘ ʩʽʪʢʘ ʘʛʨʘʥʫʣʷʨʥʘ; 9 ï ʧʣʘʟʤʘʪʠʯʥʘ 

ʤʝʤʙʨʘʥʘ; 10 ï ʮʠʪʦʧʣʘʟʤʘ; 11 ï ʤʽʢʨʦʪʨʫʙʦʯʢʠ; 12 ï ʤʽʢʨʦʬʽʣʘʤʝʥʪʠ; 13 ï ʢʦʤʧʣʝʢʩ 

ɻʦʣʴʜʞʽ; 14 ï ʪʦʥʦʧʣʘʩʪ; 15 ï ʚʘʢʫʦʣʷ; 16 ï ʤʽʪʦʭʦʥʜʨʽʾ; 17 ï ʭʣʦʨʦʧʣʘʩʪ; 18 ï ʜʚʦʤʝʤʙʨʘʥʥʘ 

ʦʙʦʣʦʥʢʘ ʭʣʦʨʦʧʣʘʩʪʘ; 19 ï ʝʥʜʦʧʣʘʟʤʘʪʠʯʥʘ ʩʽʪʢʘ ʛʨʘʥʫʣʷʨʥʘ; 20 ï ʨʠʙʦʩʦʤʠ; 21 ï 

ʩʝʨʝʜʠʥʥʘ ʧʣʘʩʪʠʥʢʘ. 



71 

ʆʙôʻʢʪʘʤʠ ʙʽʦʪʝʭʥʦʣʦʛʽʾ ʩʝʨʝʜ ʝʫʢʘʨʽʦʪʽʚ ʤʦʞʫʪʴ ʙʫʪʠ ʪʘʢʦʞ 

ʤʘʢʨʦʦʨʛʘʥʽʟʤʠ, ʩʝʨʝʜ ʷʢʠʭ ʥʠʞʯʽ (ʚʦʜʦʨʦʩʪʽ, ʣʠʰʘʡʥʠʢʠ) ʪʘ ʚʠʱʽ ʨʦʩʣʠʥʠ 

(ʧʘʧʦʨʦʪʝʧʦʜʽʙʥʽ, ʧʦʢʨʠʪʦʥʘʩʽʥʥʽ), ʙʘʛʘʪʦʢʣʽʪʠʥʥʽ ʪʚʘʨʠʥʠ (ʯʝʨʚôʷʢʠ), ʛʨʠʙʠ-

ʤʘʢʨʦʤʽʮʝʪʠ (ʧʝʯʝʨʠʮʷ, ʛʣʠʚʘ, ʦʧʝʥʴʢʠ ʪʘ ʽʥ.). 

 

ʈʠʩ. 64. ʉʭʝʤʘ ʙʫʜʦʚʠ ʝʫʢʘʨʽʦʪʠʯʥʦʾ (ʪʚʘʨʠʥʥʦʾ) ʢʣʽʪʠʥʠ: 1 ï ʩʝʢʨʝʪʦʨʥʽ 

ʤʽʢʨʦʚʦʨʩʠʥʢʠ; 2 ï ʝʢʟʦʮʠʪʦʟ; 3 ï ʛʨʘʥʫʣʘ (ʩʝʢʨʝʪʦʨʥʘ ʙʫʣʴʙʘʰʢʘ); 4, 5 ï ʢʦʤʧʣʝʢʩ ɻʦʣʴʜʞʽ; 

6 ï ʤʽʢʨʦʬʽʣʘʤʝʥʪʠ; 7 ï ʤʽʪʦʭʦʥʜʨʽʾ; 8 ï ʝʥʜʦʧʣʘʟʤʘʪʠʯʥʘ ʩʽʪʢʘ ʛʨʘʥʫʣʷʨʥʘ; 9 ï ʧʣʘʟʤʘʪʠʯʥʘ 

ʤʝʤʙʨʘʥʘ; 10 ï  ʮʠʪʦʧʣʘʟʤʘ; 11 ï ʝʫʭʨʦʤʘʪʠʥ; 12 ï ʛʝʪʝʨʦʭʨʦʤʘʪʠʥ; 13 ï ʷʜʝʨʮʝ; 14 ï ʷʜʝʨʥʘ 

ʧʦʨʘ; 15 ï ʜʚʦʤʝʤʙʨʘʥʥʘ ʷʜʝʨʥʘ ʦʙʦʣʦʥʢʘ; 16 ï ʮʝʥʪʨʽʦʣʽ; 17 ï ʨʠʙʦʩʦʤʠ; 18 ï ʣʽʟʦʩʦʤʠ; 19 ï 

ʤʽʢʨʦʪʨʫʙʦʯʢʠ; 20 ï ʝʥʜʦʧʣʘʟʤʘʪʠʯʥʘ ʩʽʪʢʘ ʘʛʨʘʥʫʣʷʨʥʘ; 21, 22 ï ʫʪʚʦʨʝʥʥʷ ʙʫʣʴʙʘʰʢʠ ʚ 

ʧʽʥʦʮʠʪʦʟʥʦʤʫ ʧʨʦʮʝʩʽ.   

 

ʋ ʧʨʦʢʘʨʽʦʪʠʯʥʽʡ ʙʘʢʪʝʨʽʘʣʴʥʽʡ ʢʣʽʪʠʥʽ ʭʨʦʤʦʩʦʤʥʘ ɼʅʂ ʟʥʘʭʦʜʠʪʴʩʷ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚ ʮʠʪʦʧʣʘʟʤʽ, ʢʣʽʪʠʥʘ ʦʪʦʯʝʥʘ ʨʠʛʽʜʥʦʶ ʢʣʽʪʠʥʥʦʶ ʩʪʽʥʢʦʶ. ʋ 

ʢʣʽʪʠʥʽ ʥʝʤʘʻ ʩʫʙʢʣʽʪʠʥʥʠʭ ʮʠʪʦʧʣʘʟʤʘʪʠʯʥʠʭ ʦʨʛʘʥʝʣ. ɺ ʦʧʪʠʤʘʣʴʥʠʭ ʫʤʦʚʘʭ 

ʧʨʦʢʘʨʽʦʪʠʯʥʘ ʢʣʽʪʠʥʘ ʤʦʞʝ ʜʽʣʠʪʠʩʷ ʢʦʞʥʽ 20 ʭʚ ʽ ʪʘʢʠʤ ʯʠʥʦʤ ʜʘʚʘʪʠ ʞʠʪʪʷ 

ʧʦʥʘʜ 10 ʤʣʨʜ ʢʣʽʪʠʥ ʤʝʥʰʝ ʥʽʞ ʟʘ ʜʦʙʫ. 

ɺ ʝʫʢʘʨʽʦʪʠʯʥʽʡ ʢʣʽʪʠʥʽ ʻ ʷʜʨʦ, ʚʽʜʦʢʨʝʤʣʝʥʝ ʚʽʜ ʮʠʪʦʧʣʘʟʤʠ ʷʜʝʨʥʦʶ 

ʤʝʤʙʨʘʥʦʶ, ʭʨʦʤʦʩʦʤʥʘ ɼʅʂ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʷʜʨʽ. ʋ ʮʠʪʦʧʣʘʟʤʽ ʤʽʩʪʷʪʴʩʷ ʨʽʟʥʽ 

ʩʫʙʢʣʽʪʠʥʥʽ ʦʨʛʘʥʝʣʠ: ʤʝʤʙʨʘʥʠ, ʱʦ ʦʪʦʯʫʶʪʴ ʷʜʨʦ, ʤʽʪʦʭʦʥʜʨʽʾ, ʱʦ 

ʫʪʚʦʨʶʶʪʴ ʣʘʙʽʨʠʥʪ ʝʥʜʦʧʣʘʟʤʘʪʠʯʥʦʛʦ ʨʝʪʠʢʫʣʫʤʫ (ɽʇʈ), ʜʝ ʩʠʥʪʝʟʫʶʪʴʩʷ 

ʣʽʧʽʜʠ ʪʘ ʤʝʤʙʨʘʥʥʽ ʙʽʣʢʠ. ʄʝʤʙʨʘʥʠ ʬʦʨʤʫʶʪʴ ʩʪʦʧʢʠ ʩʧʣʦʱʝʥʠʭ ʙʫʣʴʙʘʰʦʢ, 

ʱʦ ʩʪʘʥʦʚʣʷʪʴ ʘʧʘʨʘʪ ɻʦʣʴʜʞʽ, ʷʢʠʡ ʙʝʨʝ ʫʯʘʩʪʴ ʫ ʩʠʥʪʝʟʽ ʪʘ ʪʨʘʥʩʧʦʨʪʽ ʨʽʟʥʠʭ 

ʦʨʛʘʥʽʯʥʠʭ ʤʦʣʝʢʫʣ. ʄʝʤʙʨʘʥʠ ʦʪʦʯʫʶʪʴ ʣʽʟʦʩʦʤʠ (ʩʫʙʢʣʽʪʠʥʥʽ ʩʪʨʫʢʪʫʨʠ 
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ʜʽʘʤʝʪʨʦʤ 0,20-0,5 ʤʢʤ), ʱʦ ʤʽʩʪʷʪʴ ʛʽʜʨʦʣʽʪʠʯʥʽ ʬʝʨʤʝʥʪʠ, ʥʝʦʙʭʽʜʥʽ 

ʚʥʫʪʨʽʰʥʴʦʢʣʽʪʠʥʥʦʛʦ ʪʨʘʚʣʝʥʥʷ. ʄʝʤʙʨʘʥʠ, ʪʘʢʠʤ ʯʠʥʦʤ, ʟʘʭʠʱʘʶʪʴ ʚʽʜ ʜʽʾ 

ʮʠʭ ʬʝʨʤʝʥʪʽʚ ʙʽʣʢʠ ʪʘ ʥʫʢʣʝʾʥʦʚʽ ʢʠʩʣʦʪʠ ʩʘʤʦʾ ʢʣʽʪʠʥʠ. ʄʝʤʙʨʘʥʠ ʪʘʢʦʞ 

ʦʪʦʯʫʶʪʴ ʧʝʨʦʢʩʠʩʦʤʠ, ʱʦ ʤʽʩʪʷʪʴ ʦʢʠʩʥʽ ʬʝʨʤʝʥʪʠ, ʱʦ ʚʠʨʦʙʣʷʶʪʴ ʽ 

ʨʫʡʥʫʶʪʴ ʥʝʙʝʟʧʝʯʥʽ ʚʠʩʦʢʦʨʝʘʢʮʽʡʥʽ ʧʝʨʝʢʠʩʠ (ʧʝʨʦʢʩʠʜʠ). ʆʙʤʽʥ ʤʽʞ 

ʚʥʫʪʨʽʰʥʴʦʢʣʽʪʠʥʥʠʤʠ, ʦʪʦʯʝʥʠʤʠ ʤʝʤʙʨʘʥʘʤʠ ʩʪʨʫʢʪʫʨʘʤʠ ʪʘ ʧʦʟʘʢʣʽʪʠʥʥʠʤ 

ʩʝʨʝʜʦʚʠʱʝʤ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʝʥʜʦʮʠʪʦʟʫ. 

ɼʦ ʘʢʘʨʽʦʪʠʯʥʠʭ ʦʨʛʘʥʽʟʤʽʚ ʘʙʦ ʥʘʥʦʦʨʛʘʥʽʟʤʽʚ ʚʽʜʥʦʩʷʪʴʩʷ ʥʝʢʣʽʪʠʥʥʽ 

ʬʦʨʤʠ ʞʠʪʪʷ, ʪʦʙʪʦ ʚʽʨʫʩʠ, ʙʘʢʪʝʨʽʦʬʘʛʠ. ɺ ʦʩʥʦʚʽ ʾʭ ʩʪʨʫʢʪʫʨʠ ï ʥʫʢʣʝʾʥʦʚʽ 

ʢʠʩʣʦʪʠ (ɼʅʂ ʘʙʦ ʈʅʂ) ʪʘ ʙʽʣʢʠ, ʷʢʽ ʢʦʚʘʣʝʥʪʥʦ ʥʝ ʟʚôʷʟʘʥʽ ʤʽʞ ʩʦʙʦʶ.  

ɺʽʨʫʩʠ ï ʥʘʡʜʨʽʙʥʽʰʽ ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ, ʷʢʽ ʥʝ ʤʘʶʪʴ ʢʣʽʪʠʥʥʦʾ ʙʫʜʦʚʠ, 

ʤʽʩʪʷʪʴ ʪʽʣʴʢʠ ʦʜʠʥ ʪʠʧ ʥʫʢʣʝʾʥʦʚʠʭ ʢʠʩʣʦʪ: ʘʙʦ ʤʦʣʝʢʫʣʫ ʈʅʂ ï ʨʠʙʦʚʽʨʫʩʠ 

(ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ ʨʝʪʨʦʚʽʨʫʩʽʚ ʪʠʤ, ʱʦ ʨʝʪʨʦʚʽʨʫʩʠ ʤʘʶʪʴ ʈʅʂ ʛʝʥʦʤ, ʷʢʠʡ 

ʨʝʧʣʽʢʫʶʪʴ ʯʝʨʝʟ ɼʅʂ ʷʢ ʧʨʦʤʽʞʥʫ ʣʘʥʢʫ. ʈʝʪʨʦʚʽʨʫʩʠ ʟʘʣʝʞʘʪʴ ʚʽʜ ʬʝʨʤʝʥʪʫ 

ʟʚʦʨʦʪʥʦʾ ʪʨʘʥʩʢʨʠʧʪʘʟʠ ʜʣʷ ʟʜʽʡʩʥʝʥʥʷ ʟʚʦʨʦʪʥʦʾ ʪʨʘʥʩʢʨʠʧʮʽʾ ʩʚʦʛʦ ʛʝʥʦʤʫ ʟ 

ʈʅʂ ʚ ɼʅʂ), ʘʙʦ ʤʦʣʝʢʫʣʫ ɼʅʂ ï ʜʝʟʦʢʩʠʚʽʨʫʩʠ (ʤʘʶʪʴ ʧʨʠʙʣʠʟʥʦ 103 

ʥʫʢʣʝʦʪʠʜʽʚ ʘʙʦ ʧʘʨ ʥʫʢʣʝʦʪʠʜʽʚ). ɺʽʨʫʩʠ ʥʘʣʝʞʘʪʴ ʜʦ ʦʙʣʽʛʘʪʥʠʭ ʧʘʨʘʟʠʪʽʚ. 

ɺʦʥʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʜʫʞʝ ʤʘʣʠʤʠ ʨʦʟʤʽʨʘʤʠ (ʾʭ ʜʽʘʤʝʪʨ ʜʦʨʽʚʥʶʻ             

20-300 ʥʤ). ʅʫʢʣʝʾʥʦʚʽ ʢʠʩʣʦʪʠ ʫ ʚʽʨʫʩʘʭ ʤʘʶʪʴ ʨʽʟʥʽ ʬʦʨʤʠ, ʮʝ ʤʦʞʝ ʙʫʪʠ 

ʦʜʥʦʣʘʥʮʶʛʦʚʘ ʘʙʦ ʣʽʥʽʡʥʘ ʤʦʣʝʢʫʣʘ, ʜʚʦʣʘʥʮʶʛʦʚʘ ʢʽʣʴʮʝʚʘ ʯʠ ʣʽʥʽʡʥʘ 

ʤʦʣʝʢʫʣʘ, ʘʙʦ ʦʢʨʝʤʽ ʬʨʘʛʤʝʥʪʠ ʤʦʣʝʢʫʣʠ ʥʫʢʣʝʾʥʦʚʦʾ ʢʠʩʣʦʪʠ (ʨʠʩ. 65).  

ʄʦʣʝʢʫʣʠ ʥʫʢʣʝʾʥʦʚʠʭ ʢʠʩʣʦʪ ʤʽʩʪʷʪʴʩʷ ʚ ʙʽʣʢʦʚʽʡ ʦʙʦʣʦʥʮʽ, ʷʢʘ ʤʘʻ 

ʥʘʟʚʫ ʢʘʧʩʠʜ. ɺʽʨʫʩʠ ʥʝ ʟʜʘʪʥʽ ʜʦ ʨʦʩʪʫ ʡ ʙʽʥʘʨʥʦʛʦ ʧʦʜʽʣʫ. ʇʦʟʘʢʣʽʪʠʥʥʘ 

ʬʦʨʤʘ ʚʽʨʫʩʫ ʥʘʟʠʚʘʻʪʴʩʷ ʚʽʨʽʦʥʦʤ. ʈʦʟʤʥʦʞʝʥʥʷ ʚʽʨʫʩʫ (ʨʝʧʨʦʜʫʢʮʽʷ) ï ʮʝ 

ʯʽʪʢʦ ʦʨʛʘʥʽʟʦʚʘʥʠʡ ʮʠʢʣ, ʫ ʷʢʦʤʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʩʠʥʪʝʟ ʥʦʚʠʭ ʤʦʣʝʢʫʣ ʙʽʣʢʽʚ, ʘ 

ʪʘʢʦʞ ʫʪʚʦʨʶʻʪʴʩʷ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʢʦʧʽʡ ʚʽʨʫʩʥʦʾ ɼʅʂ (ʚʽʨʫʩʥʠʭ ʛʝʥʦʤʽʚ), ʱʦ 

ʟʫʤʦʚʣʶʻ ʬʦʨʤʫʚʘʥʥʷ ʟʨʽʣʠʭ ʚʽʨʫʩʥʠʭ ʯʘʩʪʠʥʦʢ. ʉʘʤʝ ʧʽʩʣʷ ʧʨʦʥʠʢʥʝʥʥʷ 

ʚʽʨʫʩʽʚ ʫ ʢʣʽʪʠʥʠ ʞʠʚʦʛʦ ʦʨʛʘʥʽʟʤʫ ʾʭ ʥʫʢʣʝʾʥʦʚʽ ʢʠʩʣʦʪʠ ʰʚʠʜʢʦ ʚʙʫʜʦʚʫʶʪʴʩʷ 

ʚ ɼʅʂ ʢʣʽʪʠʥʠ-ʭʘʟʷʾʥʘ, ʧʨʠʤʫʰʫʶʯʠ ʾʭ ʫʪʚʦʨʶʚʘʪʠ ʙʽʣʢʠ ʪʘ ʥʫʢʣʝʾʥʦʚʽ 

ʢʠʩʣʦʪʠ ʚʽʨʫʩʥʠʭ ʯʘʩʪʠʥʦʢ, ʱʦ ʧʨʠʛʥʽʯʫʻ ʙʽʦʩʠʥʪʝʟ ʟʜʦʨʦʚʠʭ ʢʣʽʪʠʥ. 

https://uk.wikipedia.org/wiki/%D0%A0%D0%9D%D0%9A
https://uk.wikipedia.org/wiki/%D0%93%D0%B5%D0%BD%D0%BE%D0%BC
https://uk.wikipedia.org/wiki/%D0%94%D0%9D%D0%9A
https://uk.wikipedia.org/wiki/%D0%97%D0%B2%D0%BE%D1%80%D0%BE%D1%82%D0%BD%D0%B0_%D1%82%D1%80%D0%B0%D0%BD%D1%81%D0%BA%D1%80%D0%B8%D0%BF%D1%82%D0%B0%D0%B7%D0%B0
https://uk.wikipedia.org/wiki/%D0%A2%D1%80%D0%B0%D0%BD%D1%81%D0%BA%D1%80%D0%B8%D0%BF%D1%86%D1%96%D1%8F_(%D0%B1%D1%96%D0%BE%D0%BB%D0%BE%D0%B3%D1%96%D1%8F)
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ʈʠʩ. 65. ʌʦʨʤʠ ʚʽʨʫʩʽʚ: 1 ï ʚʽʨʫʩ ʚʽʩʧʠ; 2 ï ʚʽʨʫʩ ʛʝʨʧʝʩʫ; 3 ï ʘʜʝʥʦʚʽʨʫʩ; 4 ï 

ʧʘʧʦʚʘʚʽʨʫʩ; 5 ï ʛʝʧʘʜʥʘʚʽʨʫʩ; 6 ï ʧʘʨʘʤʽʢʩʦʚʽʨʫʩ; 7 ï ʚʽʨʫʩ ʛʨʠʧʫ; 8 ï ʢʦʨʦʥʘʚʽʨʫʩ; 9 ï 

ʘʨʝʥʘʚʽʨʫʩ; 10 ï ʨʝʪʨʦʚʽʨʫʩ; 11 ï ʨʝʦʚʽʨʫʩ; 12 ï ʧʽʢʦʨʥʘʚʽʨʫʩ; 13 ï ʚʽʨʫʩ ʙʝʰʠʭʠ; 14 ï 

ʪʦʛʘʚʽʨʫʩ, ʬʣʘʚʽʚʽʨʫʩ; 15 ï ʙʫʥʴʷʚʽʨʫʩ. 

 

ɺʽʨʫʩʠ ʧʘʨʘʟʠʪʫʶʪʴ ʧʨʘʢʪʠʯʥʦ ʥʘ ʚʩʽʭ ʦʨʛʘʥʽʟʤʘʭ ï ʙʘʢʪʝʨʽʷʭ, ʛʨʠʙʘʭ, 

ʨʦʩʣʠʥʘʭ ʽ ʪʚʘʨʠʥʘʭ. ʇʦʥʘʜ 75% ʫʩʽʭ ʽʥʬʝʢʮʽʡʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʧʨʠʧʘʜʘʻ ʩʘʤʝ 

ʥʘ ʚʽʨʫʩʥʽ ʭʚʦʨʦʙʠ. 

ʆʩʦʙʣʠʚʘ ʛʨʫʧʘ ʚʽʨʫʩʽʚ ʧʘʨʘʟʠʪʫʻ ʥʘ ʙʘʢʪʝʨʽʷʭ. ɰʭ ʥʘʟʠʚʘʶʪʴ 

ʙʘʢʪʝʨʽʦʬʘʛʘʤʠ (ʨʠʩ. 66).  

 
ʈʠʩ. 66. ɹʫʜʦʚʘ ʙʘʢʪʝʨʽʦʬʘʛʘ: 1 ï ʛʦʣʦʚʢʘ ʬʘʛʘ, 2 ï ʥʫʢʣʝʾʥʦʚʘ ʢʠʩʣʦʪʘ, 3 ï ʩʪʨʠʞʝʥʴ,  

4 ï ʢʘʥʘʣʝʮʴ, 5 ï ʬʫʪʣʷʨ, 6 ï ʙʘʟʘʣʴʥʘ ʧʣʘʩʪʠʥʢʘ, 7 ï ʟʫʙʮʽ, 8 ï ʥʠʪʢʦʧʦʜʽʙʥ ̔ʚʽʜʨʦʩʪʢʠ 

 

ɿʚʠʯʘʡʥʦ ʙʘʢʪʝʨʽʦʬʘʛʠ ʤʘʶʪʴ ʙʘʛʘʪʦʛʨʘʥʥʫ ʧʨʠʟʤʘʪʠʯʥʫ ʛʦʣʽʚʢʫ ʡ 

ʚʽʜʨʦʩʪʦʢ (ʨʦʟʤʽʨʦʤ 60-200 ʥʤ). ɺʦʥʠ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʜʝʟʦʢʩʠʚʽʨʫʩʽʚ, ʩʢʽʣʴʢʠ ʚ 
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ʩʝʨʝʜʠʥʽ ʛʦʣʽʚʢʠ ʤʘʶʪʴ ʦʜʥʫ ʯʠ ʜʚʽ ʥʠʪʢʠ ɼʅʂ. ɯʟ ʛʦʣʽʚʢʠ ʙʘʢʪʝʨʽʦʬʘʛʘ ɼʅʂ 

ʧʝʨʝʭʦʜʠʪʴ ʫ ʢʣʽʪʠʥʫ ʤʽʢʨʦʦʨʛʘʥʽʟʤʫ. 

ɹʘʢʪʝʨʽʦʬʘʛʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʜʽʘʛʥʦʩʪʠʢʠ, ʧʨʦʬʽʣʘʢʪʠʢʠ ʡ ʣʽʢʫʚʘʥʥʷ 

ʙʘʢʪʝʨʽʘʣʴʥʠʭ ʽʥʬʝʢʮʽʡ: ʩʪʘʬʽʣʦʢʦʢʦʚʦʾ, ʩʪʨʝʧʪʦʢʦʢʦʚʦʾ, ʜʠʟʝʥʪʝʨʽʡʥʦʾ ʪʘ ʽʥ. 

ʄʝʭʘʥʽʟʤ ʜʽʾ ʬʘʛʽʚ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʷʚʠʱʝʤ ʣʽʟʠʩʫ, ʪʦʙʪʦ ʧʦʨʫʰʝʥʥʷ 

ʩʪʨʫʢʪʫʨʠ ʢʣʽʪʠʥ ʙʘʢʪʝʨʽʡ. 

 

ʇʨʦʢʘʨʽʦʪʠʯʥʽ ʦʨʛʘʥʽʟʤʠ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʙʽʦʪʝʭʥʦʣʦʛʽʾ 

ɹʘʢʪʝʨʽʾ (Eubacteria) ï ʧʝʨʰʽ ʚʠʷʚʣʝʥʽ ʣʶʜʠʥʦʶ ʞʠʚʽ ʤʽʢʨʦʩʢʦʧʽʯʥʽ 

ʦʨʛʘʥʽʟʤʠ (ʾʭʥʽʡ ʜʽʘʤʝʪʨ ʩʪʘʥʦʚʠʪʴ 0,2-10,0 ʤʢʤ), ʱʦ ʚʠʥʠʢʣʠ ʧʨʠʙʣʠʟʥʦ 3,5 

ʤʽʣɹ̫ ʨʜʽʚ ʨʦʢʽʚ ʪʦʤʫ. ɺʦʥʠ ʤʘʶʪʴ ʨʽʟʥʫ ʬʦʨʤʫ: ʢʫʣʷʩʪʫ (ʢʦʢʠ), ʧʘʣʠʯʢʦʧʦʜʽʙʥʫ 

(ʙʘʢʪʝʨʽʾ, ʙʘʮʠʣʠ), ʟʚʠʚʠʩʪʫ (ʚʽʙʨʽʦʥʠ, ʩʧʽʨʠʣʠ, ʩʧʽʨʦʭʝʪʠ) (ʨʠʩ. 67).  

 

ʈʠʩ. 67. ʌʦʨʤʠ ʙʘʢʪʝʨʽʡ: 1 ï ʢʦʢʠ; 2, 3 ï ʜʠʧʣʦʢʦʢʠ; 4 ï ʩʪʨʝʧʪʦʢʦʢʠ; 5 ï ʪʝʪʨʘʢʦʢʠ;      

6 ï ʩʘʨʮʠʥʠ; 7 ï ʧʘʣʠʯʢʠ; 8 ï ʣʘʥʮʶʛʠ ʧʘʣʠʯʦʢ; 9 ï ʙʘʮʠʣʠ; 10 ï ʚʽʙʨʽʦʥʠ; 11 ï ʩʧʽʨʠʣʠ;        

12 ï ʜʞʛʫʪʠʢʦʚʽ ʬʦʨʤʠ; 13 ï ʚʽʡʢʦʚʽ ʬʦʨʤʠ 

 

ɹʘʢʪʝʨʽʾ ʤʘʶʪʴ ʥʝ ʪʽʣʴʢʠ ʷʜʝʨʥʠʡ ʝʢʚʽʚʘʣʝʥʪ ï ʥʫʢʣʝʦʾʜ, ʘʣʝ ʡ ʜʦʜʘʪʢʦʚʠʡ 

ʧʝʨʠʬʝʨʽʡʥʠʡ ɼʅʂ-ʚʤʽʩʥʠʡ ʝʣʝʤʝʥʪ ï ʧʣʘʟʤʽʜʫ ï ʤʘʣʝʥʴʢʫ ʢʽʣʴʮʝʚʫ ʩʪʨʫʢʪʫʨʫ, 

ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʢʽʣʴʢʦʭ ʛʝʥʽʚ, ʟʜʘʪʥʠʭ ʟʘʙʝʟʧʝʯʠʪʠ ʢʦʜʫʚʘʥʥʷ ʧʝʚʥʠʭ 

ʬʝʨʤʝʥʪʽʚ ʢʣʽʪʠʥʠ. ʇʣʘʟʤʽʜʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʫ ʙʽʦʪʝʭʥʦʣʦʛʽʾ ʷʢ ʚʝʢʪʦʨ 

(ʪʨʘʥʩʧʦʨʪʥʠʡ ʟʘʩʽʙ) ʜʣʷ ʧʝʨʝʥʝʩʝʥʥʷ ʛʝʥʽʚ ʫ ʛʝʥʥʦ-ʽʥʞʝʥʝʨʥʠʭ ʪʝʭʥʦʣʦʛʽʷʭ. 
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ɹʘʢʪʝʨʽʾ ʥʘʣʝʞʘʪʴ ʜʦ ʪʘʢ ʟʚʘʥʠʭ ʛʝʪʝʨʦʪʨʦʬʽʚ, ʪʦʙʪʦ ʞʠʚʣʷʪʴʩʷ ʛʦʪʦʚʠʤʠ 

ʦʨʛʘʥʽʯʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ, ʨʦʟʢʣʘʜʘʶʯʠ ʾʭ ʥʘ ʙʽʣʴʰ ʧʨʦʩʪʽ, ʦʜʝʨʞʫʶʪʴ ʧʨʠ 

ʮʴʦʤʫ ʝʥʝʨʛʽʶ ʜʣʷ ʩʚʦʛʦ ʽʩʥʫʚʘʥʥʷ. ɼʝʷʢʽ ʟ ʥʠʭ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʝʥʝʨʛʽʶ, ʱʦ 

ʫʪʚʦʨʶʻʪʴʩʷ ʚʥʘʩʣʽʜʦʢ ʦʢʠʩʥʝʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ ʨʝʯʦʚʠʥ. ʃʠʰʝ ʥʝʚʝʣʠʢʘ ʛʨʫʧʘ 

ʮʠʭ ʦʨʛʘʥʽʟʤʽʚ (ʟʝʣʝʥʽ ʪʘ ʧʫʨʧʫʨʥʽ ʩʽʨʢʦʙʘʢʪʝʨʽʾ) ʤʘʶʪʴ ʫ ʩʚʦʻʤʫ ʩʢʣʘʜʽ 

ʙʘʢʪʝʨʽʦʭʣʦʨʦʬʽʣ ʽ ʟʜʘʪʥʽ ʩʠʥʪʝʟʫʚʘʪʠ ʦʨʛʘʥʽʯʥʽ ʨʝʯʦʚʠʥʠ, ʧʦʛʣʠʥʘʶʯʠ ʩʦʥʷʯʥʫ 

ʝʥʝʨʛʽʶ. 

ʆʜʥʽ ʛʨʫʧʠ ʙʘʢʪʝʨʽʡ ï ʘʝʨʦʙʠ ï ʚʠʤʘʛʘʶʪʴ ʜʣʷ ʩʚʦʛʦ ʽʩʥʫʚʘʥʥʷ 

ʦʙʦʚôʷʟʢʦʚʫ ʥʘʷʚʥʽʩʪʴ ʢʠʩʥʶ, ʽʥʰʽ ï ʘʥʘʝʨʦʙʠ ï ʨʦʟʚʠʚʘʶʪʴʩʷ ʙʝʟ ʥʴʦʛʦ, 

ʧʨʠʯʦʤʫ ʢʠʩʝʥʴ ʜʣʷ ʥʠʭ ʰʢʽʜʣʠʚʠʡ. ɭ ʧʨʦʤʽʞʥʽ ʬʦʨʤʠ ʙʘʢʪʝʨʽʡ ï 

ʬʘʢʫʣʴʪʘʪʠʚʥʽ ʘʝʨʦʙʠ, ʷʢʽ ʤʦʞʫʪʴ ʨʦʟʚʠʚʘʪʠʩʷ ʷʢ ʧʨʠ ʥʘʷʚʥʦʩʪʽ, ʪʘʢ ʽ ʟʘ 

ʚʽʜʩʫʪʥʦʩʪʽ ʢʠʩʥʶ. 

ɹʘʢʪʝʨʽʾ, ʱʦ ʞʠʚʣʷʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʤʝʨʪʚʦʾ ʦʨʛʘʥʽʯʥʦʾ ʨʝʯʦʚʠʥʠ, 

ʥʘʟʠʚʘʶʪʴʩʷ ʩʘʧʨʦʬʽʪʘʤʠ, ʘ ʪʽ, ʱʦ ʽʩʥʫʶʪʴ ʟʘ ʨʘʭʫʥʦʢ ʞʠʚʠʭ ʦʨʛʘʥʽʟʤʽʚ ï 

ʧʘʨʘʟʠʪʘʤʠ.  

ɹʘʢʪʝʨʽʾ ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʨʦʮʝʩʠ ʘʟʦʪʬʽʢʩʘʮʽʾ, ʘʤʦʥʽʬʽʢʘʮʽʾ, ʥʽʪʨʠʬʽʢʘʮʽʾ, 

ʜʝʥʽʪʨʠʬʽʢʘʮʽʾ, ʙʨʦʜʽʥʥʷ, ʛʥʠʪʪʷ ʪʦʱʦ. ɹʽʣʴʰʽʩʪʴ ʙʘʢʪʝʨʽʡ ï ʮʝ ʢʦʨʠʩʥʽ ʜʣʷ 

ʣʶʜʠʥʠ ʡ ʜʦʚʢʽʣʣʷ ʦʨʛʘʥʽʟʤʠ, ʘʣʝ ʩʝʨʝʜ ʥʠʭ ʯʠʤʘʣʦ ʧʘʪʦʛʝʥʥʠʭ, ʷʢʽ ʤʦʞʫʪʴ 

ʚʠʢʣʠʢʘʪʠ ʟʘʭʚʦʨʶʚʘʥʥʷ ʣʶʜʝʡ, ʪʚʘʨʠʥ ʽ ʨʦʩʣʠʥ. ɼʦ ʪʘʢʠʭ ʥʘʣʝʞʘʪʴ ʥʝʙʝʟʧʝʯʥʽ 

ʽʥʬʝʢʮʽʾ: ʪʫʙʝʨʢʫʣʴʦʟ, ʭʦʣʝʨʘ, ʧʥʝʚʤʦʥʽʷ, ʛʦʥʦʨʝʷ, ʜʠʬʪʝʨʽʷ, ʩʠʬʽʣʽʩ ʪʘ ʽʥ. ɼʦ 

ʨʝʯʽ, ʚ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʘʭ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʥʝ ʪʽʣʴʢʠ ʢʦʨʠʩʥʽ 

ʚʠʜʠ ʙʘʢʪʝʨʽʡ (ʘʟʦʪʬʽʢʩʫʚʘʣʴʥʽ, ʤʦʣʦʯʥʦʢʠʩʣʽ, ʦʮʪʦʚʦʢʠʩʣʽ, ʧʨʦʧʽʦʥʦʚʽ, 

ʤʝʪʘʥʦʪʚʽʨʥʽ, ʢʠʰʢʦʚʘ ʡ ʩʽʥʥʘ ʧʘʣʠʯʢʠ), ʘʣʝ ʡ ʧʘʪʦʛʝʥʥʽ. 

ɸʨʭʝʙʘʢʪʝʨʽʾ ʙʫʣʠ ʚʽʜʢʨʠʪʽ ʥʝʜʘʚʥʦ (ʫ 70 ʨʦʢʠ ʤʠʥʫʣʦʛʦ ʩʪʦʣʽʪʪʷ). ɺʽʜ 

ʽʥʰʠʭ ʚʠʜʽʚ ʙʘʢʪʝʨʽʡ ʾʭ ʚʽʜʨʽʟʥʷʻ ʩʪʽʡʢʽʩʪʴ ʜʦ ʝʢʩʪʨʝʤʘʣʴʥʠʭ ʫʤʦʚ. ʄʘʣʽ 

ʨʦʟʤʽʨʠ ʙʘʢʪʝʨʽʡ ʥʝ ʜʦʟʚʦʣʷʶʪʴ ʾʤ ʥʘʢʦʧʠʯʫʚʘʪʠ ʚ ʩʦʙʽ ʨʝʟʝʨʚ ʧʨʦʜʫʢʪʽʚ 

ʤʝʪʘʙʦʣʽʟʤʫ, ʬʝʨʤʝʥʪʽʚ, ʪʦʤʫ ʟʘ ʧʝʚʥʠʭ ʫʤʦʚ ʚʦʥʠ ʚʠʜʽʣʷʶʪʴ ʾʭ ʥʘʟʦʚʥʽ. 

ɿʘʚʜʷʢʠ ʤʽʢʨʦʙʥʦʤʫ ʩʠʥʪʝʟʫ ʙʘʢʪʝʨʽʾ ʧʨʦʜʫʢʫʶʪʴ ʬʝʨʤʝʥʪʠ, ʛʦʨʤʦʥʠ, ʚʽʪʘʤʽʥʠ 

(ʉ, ɺ2, ɺ12, ʧʨʦʚʽʪʘʤʽʥ ɸ ï ɓ-ʢʘʨʦʪʠʥ), ʘʥʪʠʙʽʦʪʠʢʠ, ʢʦʨʤʦʚʠʡ ʙʽʣʦʢ ʥʘ ʨʽʟʥʠʭ 

ʩʫʙʩʪʨʘʪʘʭ, ʙʽʦʛʘʟ ʪʘ ʽʥʰʽ ʢʦʨʠʩʥʽ ʜʣʷ ʣʶʜʠʥʠ ʧʨʦʜʫʢʪʠ.  
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ʎʽʘʥʦʙʘʢʪʝʨʽʾ, ʘʙʦ ʩʠʥʴʦ-ʟʝʣʝʥʽ ʚʦʜʦʨʦʩʪʽ (Cyanea) ï ʮʝ ʘʚʪʦʪʨʦʬʥʽ 

ʧʨʦʢʘʨʽʦʪʠ, ʱʦ ʧʦʩʽʜʘʶʪʴ ʧʨʦʤʽʞʥʫ ʧʦʟʠʮʽʶ ʤʽʞ ʙʘʢʪʝʨʽʷʤʠ ʪʘ ʨʦʩʣʠʥʘʤʠ 

(ʨʠʩ. 68). ɰʭ ʦʩʥʦʚʥʠʤ ʧʽʛʤʝʥʪʦʤ ʻ ʭʣʦʨʦʬʽʣ ʘ ʢʨʽʤ ʪʦʛʦ ʚʦʥʠ ʪʘʢʦʞ ʤʽʩʪʷʪʴ 

ʢʘʨʦʪʠʥʦʾʜʠ. ʋ ʩʠʩʪʝʤʽ ʬʦʪʦʪʨʦʬʥʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʚʦʥʠ ʚʽʜʽʛʨʘʶʪʴ ʦʩʦʙʣʠʚʫ 

ʨʦʣʴ, ʦʩʢʽʣʴʢʠ ʟʜʘʪʥʽ ʜʦ ʬʦʪʦʩʠʥʪʝʟʫ ʽʟ ʚʠʜʽʣʝʥʥʷʤ ʦʢʩʠʛʝʥʫ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ 

ʟʚʠʯʘʡʥʠʭ ʙʘʢʪʝʨʽʡ.  

 

ʈʠʩ. 68. ʉʠʥʴʦ-ʟʝʣʝʥʽ ʚʦʜʦʨʦʩʪʽ: 1 ï Synechococcus; 2 ï Micrococcus; 3 ï Gleocapsa;     

4 ï Chroococcus; 5 ï Merismopedia; 6 ï Stigonema; 7 ï Nostoc; 8 ï Anabena; 9 ï Ribularia;      

10 ï Tolypothrix; 11 ï Oscillatoria; 12 ï Spirulina; 13 ï Aphanizomenon 
 

ʎʽʘʥʦʙʘʢʪʝʨʽʾ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʙʽʦʜʦʙʨʠʚ, ʪʘʢ ʟʚʘʥʠʭ 

çʟʝʣʝʥʠʭ ʜʦʙʨʠʚè, ʧʽʜʩʠʣʶʚʘʯʽʚ ʩʤʘʢʫ, ʘ ʪʘʢʦʞ ʷʢ ʜʞʝʨʝʣʦ ʙʽʣʢʘ (ʥʘʧʨʠʢʣʘʜ, 

ʩʧʽʨʫʣʽʥʘ) ʪʘ ʽʥ. 

 

ɽʫʢʘʨʽʦʪʠʯʥʽ ʦʨʛʘʥʽʟʤʠ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʙʽʦʪʝʭʥʦʣʦʛʽʾ 

ɻʨʠʙʠ (Fungi) ï ʮʝ ʚʝʣʠʢʘ ʛʨʫʧʘ ʝʫʢʘʨʽʦʪʠʯʥʠʭ ʛʝʪʝʨʦʪʨʦʬʥʠʭ 

ʙʝʟʭʣʦʨʦʬʽʣʴʥʠʭ ʦʨʛʘʥʽʟʤʽʚ. ɺʝʛʝʪʘʪʠʚʥʝ ʪʽʣʦ ʛʨʠʙʽʚ ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ ʩʠʩʪʝʤʠ 

ʨʦʟʛʘʣʫʞʝʥʠʭ ʪʦʥʢʠʭ ʥʠʪʦʢ ï ʛʽʬʽʚ, ʷʢʽ ʫʪʚʦʨʶʶʪʴ ʛʨʠʙʥʠʮʶ (ʤʽʮʝʣʽʡ). ɿʘ 

ʩʪʨʫʢʪʫʨʦʶ ʤʽʮʝʣʽʶ ʛʨʠʙʠ ʧʦʜʽʣʷʶʪʴ ʥʘ ʚʠʱʽ ʡ ʥʠʞʯʽ. ʋ ʚʠʱʠʭ ʛʨʠʙʽʚ ʤʽʮʝʣʽʡ 

ʙʘʛʘʪʦʢʣʽʪʠʥʥʠʡ, ʘ ʫ ʥʠʞʯʠʭ ï ʥʝʢʣʽʪʠʥʥʠʡ, ʙʘʛʘʪʦʷʜʝʨʥʠʡ. 

ɻʨʠʙʠ ʤʘʶʪʴ ʩʧʽʣʴʥʽ ʨʠʩʠ ʷʢ ʟ ʨʦʩʣʠʥʘʤʠ, ʪʘʢ ʽ ʟ ʪʚʘʨʠʥʥʠʤʠ 

ʦʨʛʘʥʽʟʤʘʤʠ.  
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ʅʘʧʨʠʢʣʘʜ, ʽʟ ʪʚʘʨʠʥʘʤʠ ʾʭ ʧʦʻʜʥʫʻ ʥʘʷʚʥʽʩʪʴ ʫ ʢʣʽʪʠʥʥʽʡ ʩʪʽʥʮʽ ʭʽʪʠʥʫ, ʘ 

ʪʘʢʦʞ ʟʘʧʘʩʥʦʛʦ ʚʫʛʣʝʚʦʜʫ ʛʣʽʢʦʛʝʥʫ, ʚʽʜʩʫʪʥʽʩʪʴ ʧʣʘʩʪʠʜ, ʛʝʪʝʨʦʪʨʦʬʥʠʡ 

ʩʧʦʩʽʙ ʞʠʚʣʝʥʥʷ, ʧʦʪʨʝʙʘ ʫ ʚʽʪʘʤʽʥʘʭ. ʗʢ ʽ ʨʦʩʣʠʥʠ, ʛʨʠʙʠ ʟʜʘʪʥʽ ʜʦ 

ʥʝʦʙʤʝʞʝʥʦʛʦ ʨʦʩʪʫ, ʤʘʶʪʴ ʪʘʢʠʡ ʩʘʤʠʡ ʭʘʨʘʢʪʝʨ ʞʠʚʣʝʥʥʷ (ʰʣʷʭʦʤ 

ʚʩʤʦʢʪʫʚʘʥʥʷ ʨʝʯʦʚʠʥ), ʚʦʥʠ ʥʝʨʫʭʦʤʽ, ʨʦʟʤʥʦʞʫʶʪʴʩʷ ʩʧʦʨʘʤʠ, ʤʘʶʪʴ 

ʚʘʢʫʦʣʽ. ʋ ʪʦʡ ʞʝ ʯʘʩ ʣʠʰʝ ʛʨʠʙʘʤ ʚʣʘʩʪʠʚʘ ʤʽʮʝʣʽʘʣʴʥʘ ʙʫʜʦʚʘ ʪʘ, ʷʢ ʥʘʩʣʽʜʦʢ, 

ï ʘʙʩʦʨʙʮʽʡʥʠʡ ʩʧʦʩʽʙ ʭʘʨʯʫʚʘʥʥʷ (ʦʩʤʦʪʨʦʬʽ̫ ). ɼʣʷ ʥʠʭ ʚʽʜʦʤʽ ʷʚʠʱʘ 

ʜʠʢʘʨʽʦʟʠʩʫ ï ʨʦʟʜʽʣʴʥʝ ʟʥʘʭʦʜʞʝʥʥʷ ʜʚʦʭ ʷʜʝʨ ʚ ʦʜʥʽʡ ʢʣʽʪʠʥ,̔ ʱʦ ʽʤʽʪʫʶʪʴ 

ʜʠʧʣʦʾʜʥʝ ʷʜʨʦ ʪʘ ʟʜʘʪʥ ̔ʜʦ ʦʜʥʦʯʘʩʥʦʛʦ ʧʦʜʽʣʫ, ʘ ʪʘʢʦʞ ʽ ʛʝʪʝʨʦʢʘʨʽʦʟʠʩʫ ï 

ʟʥʘʭʦʜʞʝʥʥʷ ʨʽʟʥʦʷʢʽʩʥʠʭ ʷʜʝʨ ʚ ʦʜʥʽʡ ʢʣʽʪʠʥ̔. ɻʨʠʙʠ ʤʘʶʪʴ ʜʽʘʤʝʪʨ ʢʣʽʪʠʥ ʫ 

3-5 ʨʘʟʽʚ ʙʽʣʴʰʠʡ, ʥʽʞ ʙʘʢʪʝʨʽʾ, ʽ ʙʽʣʴʰ ʩʪʽʡʢʽ ʜʦ ʬʘʛʽʚ. 

ɼʦ ʤʽʢʨʦʩʢʦʧʽʯʥʠʭ ʛʨʠʙʽʚ ï ʤʽʢʨʦʤʽʮʝʪʽʚ ï ʚʽʜʥʦʩʷʪʴʩʷ ʜʨʽʞʜʞʽ, ʮʚʽʣʝʚʽ 

ʛʨʠʙʠ (ʤʫʢʦʨ, ʧʝʥʽʮʠʣ, ʘʩʧʝʨʛʽʣ ʪʘ ʽʥ.). ʄʘʢʨʦʩʢʦʧʽʯʥʽ ʛʨʠʙʠ ï ʤʘʢʨʦʤʽʮʝʪʠ 

(ʟʦʢʨʝʤʘ ʙʘʟʠʜʽʦʤʽʮʝʪʠ: ʛʣʠʚʘ, ʧʝʯʝʨʠʮʷ, ʙʽʣʠʡ ʛʨʠʙ, ʣʠʩʠʯʢʠ ʪʘ ʽʥ.) 

ʚʠʩʪʫʧʘʶʪʴ ʧʨʦʜʫʮʝʥʪʘʤʠ ʭʘʨʯʦʚʦʛʦ ʙʽʣʢʘ. ɼʦʩʣʽʜʞʝʥʥʷʤʠ ʦʩʪʘʥʥʽʭ ʨʦʢʽʚ ʙʫʣʦ 

ʚʠʷʚʣʝʥʦ ʙʘʢʪʝʨʠʮʠʜʥʫ ʡ ʧʨʦʪʠʧʫʭʣʠʥʥʫ ʘʢʪʠʚʥʽʩʪʴ ʚʠʱʠʭ ʙʘʟʠʜʽʦʤʽʮʝʪʽʚ. 

ɼʨʽʞʜʞʽ ï ʚʠʱʽ ʛʨʠʙʠ, ʱʦ ʚʪʨʘʪʠʣʠ ʟʜʘʪʥʽʩʪʴ ʫʪʚʦʨʶʚʘʪʠ ʤʽʮʝʣʽʡ ʽ 

ʧʝʨʝʪʚʦʨʠʣʠʩʷ ʚ ʨʝʟʫʣʴʪʘʪʽ ʥʘ ʦʜʥʦʢʣʽʪʠʥʥʽ ʦʨʛʘʥʽʟʤʠ. ʂʣʽʪʠʥʠ ʜʨʽʞʜʞʽʚ ʤʘʶʪʴ 

ʦʚʘʣʴʥʫ, ʷʡʮʝʧʦʜʽʙʥʫ ʪʘ ʝʣʽʧʪʠʯʥʫ ʬʦʨʤʫ, ʨʽʜʰʝ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʮʠʣʽʥʜʨʠʯʥʽ 

(ʧʘʣʠʯʢʦʧʦʜʽʙʥʽ), ʛʨʫʰʦʧʦʜʽʙʥʽ ʪʘ ʣʠʤʦʥʦʧʦʜʽʙʥʽ ʜʨʽʞʜʞʽ (ʨʠʩ. 69). 

 

ʈʠʩ. 69. ʌʦʨʤʘ ʜʨʽʞʜʞʦʚʠʭ ʢʣʽʪʠʥ: 1 ï ʩʪʨʽʣʦʧʦʜʽʙʥʘ; 2 ï ʩʝʨʧʦʧʦʜʽʙʥʘ;                       

3 ï ʣʠʤʦʥʦʧʦʜʽʙʥʘ; 4 ï ʦʚʘʣʴʥʘ, ʷʡʮʝʧʦʜʽʙʥʘ; 5 ï ʮʠʣʽʥʜʨʠʯʥʘ; 6 ï ʛʨʫʰʦʧʦʜʽʙʥʘ 
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ʄʽʢʨʦʩʢʦʧʽʯʥʽ ʛʨʠʙʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʷʢ ʩʠʨʦʚʠʥʫ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ 

ʘʤʽʣʦʣʽʪʠʯʥʠʭ, ʣʽʧʦʣʽʪʠʯʥʠʭ ʬʝʨʤʝʥʪʽʚ, ʚʽʪʘʤʽʥʽʚ (ɓ-ʢʘʨʦʪʠʥʫ, ʚʽʪʘʤʽʥʽʚ ʛʨʫʧʠ ɺ), 

ʭʘʨʯʦʚʦʛʦ ʙʽʣʢʘ, ʘʥʪʠʙʽʦʪʠʢʽʚ. ʎʝ ʘʢʪʠʚʥʽ ʧʨʦʜʫʮʝʥʪʠ ʬʝʨʤʝʥʪʽʚ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ 

ʩʠʨʽʚ, ʢʠʩʣʦʤʦʣʦʯʥʦʾ ʧʨʦʜʫʢʮʽʾ. ʅʘʧʨʠʢʣʘʜ, ʜʨʽʞʜʞʽ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʫ 

ʚʠʨʦʙʥʠʮʪʚʽ ʝʪʘʥʦʣʫ, ʧʠʚʘ, ʚʠʥʘ, ʭʘʨʯʦʚʦʛʦ ʪʘ ʢʦʨʤʦʚʦʛʦ ʙʽʣʢʘ. 

ɺʦʜʦʨʦʩʪʽ (Algae) ï ʮʝ ʥʠʞʯʽ ʪʘʣʦʤʥʽ ʨʦʩʣʠʥʠ, ʧʝʨʚʠʥʥʠʤ ʩʝʨʝʜʦʚʠʱʝʤ 

ʽʩʥʫʚʘʥʥʷ ʷʢʠʭ ʻ ʚʦʜʘ. ɿʜʘʪʥʽ ʜʦ ʬʦʪʦʩʠʥʪʝʟʫ ʢʣʽʪʠʥʠ ʚʦʜʦʨʦʩʪʝʡ, ʧʦʛʣʠʥʘʶʯʠ 

ʝʥʝʨʛʽʶ ʚʠʜʠʤʦʛʦ ʩʚʽʪʣʘ, ʧʝʨʝʪʚʦʨʶʶʪʴ ʾʾ ʚ ʭʽʤʽʯʥʫ ʝʥʝʨʛʽʶ ʬʦʩʬʘʪʥʠʭ ʟʚôʷʟʢʽʚ 

ʚʠʩʦʢʦʝʥʝʨʛʝʪʠʯʥʦʾ ʩʧʦʣʫʢʠ ʘʜʝʥʦʟʠʥʪʨʠʬʦʩʬʘʪʫ (ɸʊʌ). ʋʥʘʩʣʽʜʦʢ ʮʴʦʛʦ ʚ 

ʥʠʭ ʬʽʢʩʫʶʪʴʩʷ ʪʘʢʽ ʨʝʯʦʚʠʥʠ ʷʢ ʢʘʨʙʦʥ, ʥʽʪʨʦʛʝʥ, ʬʦʩʬʦʨ, ʢʦʪʨʽ ʫ ʩʚʦʶ ʯʝʨʛʫ 

ʚʭʦʜʷʪʴ ʜʦ ʩʢʣʘʜʥʠʭ ʤʦʣʝʢʫʣ ʦʨʛʘʥʽʯʥʠʭ ʩʧʦʣʫʢ. ʎʝʡ ʧʨʦʮʝʩ ʟʫʤʦʚʣʶʻ 

ʥʘʢʦʧʠʯʝʥʥʷ ʙʽʦʤʘʩʠ ʮʠʭ ʦʨʛʘʥʽʟʤʽʚ.  

ʅʘ ʦʩʥʦʚʽ ʚʦʜʦʨʦʩʪʝʡ ʚʠʛʦʪʦʚʣʷʶʪʴ ʭʘʨʯʦʚʽ ʜʦʙʘʚʢʠ, ʢʦʨʤʦʚʠʡ ʙʽʣʦʢ, 

ʤʽʢʨʦʝʣʝʤʝʥʪʠ (ʡʦʜ, ʙʨʦʤ), ʬʝʨʤʝʥʪʠ, ʦʨʛʘʥʽʯʥʽ ʢʠʩʣʦʪʠ, ʘ ʪʘʢʦʞ ʘʛʘʨ-ʘʛʘʨ ï 

ʩʢʣʘʜʥʠʡ ʧʦʣʽʩʘʭʘʨʠʜ, ʟʜʘʪʥʠʡ ʜʦ ʛʝʣʝʫʪʚʦʨʝʥʥʷ, ʷʢʠʡ ʟʘʩʪʦʩʦʚʫʶʪʴ ʜʣʷ 

ʫʱʽʣʴʥʝʥʥʷ ʞʠʚʠʣʴʥʠʭ ʩʝʨʝʜʦʚʠʱ ʫ ʤʽʢʨʦʙʽʦʣʦʛʽʾ. ɺʦʜʦʨʦʩʪʽ ʤʦʞʫʪʴ ʙʫʪʠ 

ʜʞʝʨʝʣʦʤ ʦʪʨʠʤʘʥʥʷ ʙʽʦʤʘʩʠ ʪʘ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ ʫ ʩʠʩʪʝʤʘʭ 

ʞʠʪʪʻʟʘʙʝʟʧʝʯʝʥʥʷ ʢʦʩʤʽʯʥʠʭ ʢʦʨʘʙʣʽʚ, ʾʭ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ 

ʚʠʨʦʙʥʠʮʪʚʘ ʝʥʝʨʛʽʾ (ʦʜʝʨʞʘʥʥʷ ʛʽʜʨʦʛʝʥʫ ʰʣʷʭʦʤ ʬʦʪʦʣʽʟʫ ʚʦʜʠ), ʘ ʪʘʢʦʞ ʷʢ 

ʙʽʦʬʽʣʴʪʨʠ ʚ ʘʝʨʦʪʝʥʢʘʭ ʜʣʷ ʦʯʠʱʝʥʥʷ ʩʪʽʯʥʦʾ ʚʦʜʠ ʪʦʱʦ.  

ʃʠʰʘʡʥʠʢʠ (Lichenes) ï ʮʝ ʩʠʤʙʽʦʪʠʯʥʽ ʦʨʛʘʥʽʟʤʠ, ʫ ʷʢʠʭ ʧʦʻʜʥʫʶʪʴʩʷ 

ʛʨʠʙ ï ʛʝʪʝʨʦʪʨʦʬʥʠʡ ʤʽʢʦʙʽʦʥʪ (ʧʝʨʝʚʘʞʥʦ ʨʦʜʫ ʘʩʢʦʤʽʮʝʪʽʚ, ʽʥʦʜʽ 

ʙʘʟʠʜʽʦʤʽʮʝʪʽʚ) ʡ ʘʚʪʦʪʨʦʬʥʠʡ ʬʽʢʦʙʽʦʥʪ, ʟʦʢʨʝʤʘ ʚʦʜʦʨʦʩʪʽ (ʯʘʩʪʽʰʝ ʟʝʣʝʥʽ, 

ʨʽʜʢʦ ʮʽʘʥʦʙʘʢʪʝʨʽʾ). ɺʦʥʠ ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʧʦʪʝʥʮʽʡʥʽ ʦʙôʻʢʪʠ-ʧʨʦʜʫʮʝʥʪʠ ʜʣʷ 

ʙʽʦʪʝʭʥʦʣʦʛʽʾ. 

ʋ ʙʽʦʪʝʭʥʦʣʦʛʽʾ ʣʠʰʘʡʥʠʢʠ ʤʦʞʥʘ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ 

ʥʘʪʫʨʘʣʴʥʠʭ ʙʘʨʚʥʠʢʽʚ, ʟʘʢʨʽʧʣʶʚʘʯʽʚ ʟʘʧʘʭʽʚ ʫ ʧʘʨʬʫʤʘʭ, ʷʢ ʧʨʦʜʫʢʪ 

ʭʘʨʯʫʚʘʥʥʷ, ï ʟʦʢʨʝʤʘ ʷʢ ʜʞʝʨʝʣʦ ʣʽʭʝʥʦʚʠʭ ʢʠʩʣʦʪ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ 

ʙʘʢʪʝʨʠʮʠʜʥʦʶ ʘʢʪʠʚʥʽʩʪʶ. ɯʟ ʪʘʡʛʦʚʦʛʦ ʣʠʰʘʡʥʠʢʘ ʚʠʛʦʪʦʚʣʷʶʪʴ 

ʘʥʪʠʩʝʧʪʠʯʥʫ ʨʝʯʦʚʠʥʫ ï ʫʩʥʽʥʦʚʫ ʢʠʩʣʦʪʫ.  
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ʅʘʡʧʨʦʩʪʽʰʽ (Protozoa) ï ʮʝ ʤʽʢʨʦʩʢʦʧʽʯʥʽ ʦʜʥʦʢʣʽʪʠʥʥʽ ʪʚʘʨʠʥʠ 

ʥʘʜʮʘʨʩʪʚʘ ʝʫʢʘʨʽʦʪʽʚ (Eucariotaʝ), ʷʢʽ ʧʨʦʞʠʚʘʶʪʴ ʫ ʚʦʜʽ, ˇʨʫʥʪʽ ʘʙʦ 

ʧʘʨʘʟʠʪʫʶʪʴ ʥʘ ʪʽʣʽ ʪʚʘʨʠʥ.  

ɹʽʣʴʰʽʩʪʴ ʥʘʡʧʨʦʩʪʽʰʠʭ ʞʠʚʝ ʫ ʚʦʜʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ (ʨʠʩ. 70).  

 

ʈʠʩ. 70. ʅʘʡʧʨʦʩʪʽʰʽ: 1 ï ʘʤʝʙʘ; 2 ï ʝʚʛʣʝʥʘ ʟʝʣʝʥʘ; 3 ï ʽʥʬʫʟʦʨʽʷ ʪʫʬʝʣʴʢʘ; 4 ï ʚʽʡʢʦʚʽ 

ʽʥʬʫʟʦʨʽʾ 

 

ʅʘʡʧʨʦʩʪʽʰʽ ʚʭʦʜʷʪʴ ʜʦ ʩʢʣʘʜʫ ˇʨʫʥʪʦʚʠʭ ʙʽʦʮʝʥʦʟʽʚ, ʘʢʪʠʚʥʠʭ ʤʫʣʽʚ 

(ʟʦʦʛʣʝʶ), ʱʦ ʥʘʙʫʣʠ ʧʦʰʠʨʝʥʥʷ ʚ ʧʨʦʮʝʩʘʭ ʙʽʦʣʦʛʽʯʥʦʛʦ ʦʯʠʱʝʥʥʷ ʚʦʜʦʡʤʠʱ, 

ʩʪʽʯʥʠʭ ʚʦʜ. ɺ ʘʢʪʠʚʥʦʤʫ ʤʫʣʽ ʥʘʡʧʨʦʩʪʽʰʽ ʚʠʢʦʥʫʶʪʴ ʬʫʥʢʮʽʾ ʧʽʜʪʨʠʤʘʥʥʷ 

ʧʝʚʥʦʾ ʢʽʣʴʢʦʩʪʽ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ. ɾʠʚʣʷʯʠʩʴ ʙʘʢʪʝʨʽʷʤʠ ʪʘ ʧʣʘʚʘʶʯʠʤʠ 

ʨʝʯʦʚʠʥʘʤʠ, ʚʦʥʠ ʪʘʢʦʞ ʩʧʨʠʷʶʪʴ ʦʩʚʽʪʣʝʥʥʶ ʚʦʜʠ. ʎʽ ʦʨʛʘʥʽʟʤʠ ʤʦʞʥʘ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʷʢ ʪʝʩʪ-ʽʥʜʠʢʘʪʦʨʠ ʷʢʦʩʪʽ ʦʯʠʱʝʥʥʷ ʩʪʦʢʽʚ. 

ʋ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʽʡ ʙʽʦʪʝʭʥʦʣʦʛʽʾ ʟ ʤʝʪʦʶ ʚʝʨʤʠʢʫʣʴʪʠʚʫʚʘʥʥʷ 

ˇʨʫʥʪʦʚʠʭ ʩʫʙʩʪʨʘʪʽʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʦʟʠʪʠʚʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʢʽʣʴʯʘʩʪʠʭ 

ʯʝʨʚôʷʢʽʚ (Annelida), ʟʜʘʪʥʠʭ ʰʚʠʜʢʦ ʥʘʨʦʱʫʚʘʪʠ ʙʽʦʤʘʩʫ, ʧʨʦʜʫʢʫʚʘʪʠ 

ʙʽʦʛʫʤʫʩ, ʟ ʷʢʦʛʦ ʧʦʪʽʤ ʚʠʛʦʪʦʚʣʷʶʪʴ ʙʽʦʛʫʤʘʪ (ʚʠʪʷʞʢʫ ʟ ʙʽʦʛʫʤʫʩʫ, ʱʦ 

ʤ̔ ʩʪʠʪʴ ʢʦʤʧʣʝʢʩ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ, ʟʦʢʨʝʤʘ ʬʽʪʦʛʦʨʤʦʥʽʚ). ʆʜʥʠʤʠ 

ʟ ʥʘʡʙʽʣʴʰ ʚʽʜʦʤʠʭ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʻ ʜʦʱʦʚʽ ʯʝʨʚôʷʢʠ (ʨʠʩ. 71). 

ɼʦʱʦʚʠʡ ʯʝʨʚôʷʢ (ʛʥʦʡʦʚʠʡ) ʯʘʩʪʦ ʪʨʘʧʣʷʻʪʴʩʷ ʚ ʢʫʧʘʭ ʛʥʦʶ ʯʠ 

ʢʦʤʧʦʩʪʫ. ɺʽʥ ʧʝʨʝʨʦʙʣʷʻ ʦʨʛʘʥʽʯʥʫ ʤʘʩʫ ʥʘ ʚʠʩʦʢʦʝʬʝʢʪʠʚʥʝ ʜʦʙʨʠʚʦ 

(ʙʽʦʛʫʤʫʩ). 
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ʈʠʩ. 71. ɼʦʱʦʚʠʡ (ʯʝʨʚʦʥʠʡ ʢʘʣʽʬʦʨʥʽʡʩʴʢʠʡ) ʯʝʨʚôʷʢ 

 

ʑʦʙ ʧʦʣʽʧʰʠʪʠ ʧʦʟʠʪʠʚʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʪʘʢʠʭ ʦʨʛʘʥʽʟʤʽʚ, ʫʯʝʥʽ ʚʠʚʝʣʠ 

ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʫ ʧʦʨʦʜʫ, ʥʘʟʚʘʥʫ ʢʘʣʽʬʦʨʥʽʡʩʴʢʠʤ ʯʝʨʚôʷʢʦʤ (Eisenia 

foetida). 

ɺʠʱʽ ʨʦʩʣʠʥʠ (Plantae). ɺʠʱʽ ʨʦʩʣʠʥʠ ʚʽʜ ʥʠʞʯʠʭ ʨʽʟʥʷʪʴʩʷ ʥʘʷʚʥʽʩʪʶ 

ʦʨʛʘʥʽʚ (ʮʝ ʢʦʨʽʥʴ, ʩʪʝʙʣʦ, ʣʠʩʪ) ʽ ʨʦʟʚʠʥʫʪʠʭ ʪʢʘʥʠʥ. ʗʢ ʦʙôʻʢʪʠ ʙʽʦʪʝʭʥʦʣʦʛʽʾ 

ʚʠʱʽ ʨʦʩʣʠʥʠ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʚ ʤʝʪʦʜʘʭ ʢʣʽʪʠʥʥʦʾ ʽʥʞʝʥʝʨʽʾ, ʜʣʷ 

ʤʽʢʨʦʨʦʟʤʥʦʞʝʥʥʷ ʨʦʩʣʠʥ in vitro, ʤʽʢʨʦʢʫʣʴʪʠʚʫʚʘʥʥʷ in vitro. ʋ ʙʽʦʪʝʭʥʦʣʦʛʽʾ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʫʞʝ ʚʘʞʣʠʚʫ ʾʭʥʶ ʟʜʘʪʥʽʩʪʴ ʬʦʨʤʫʚʘʪʠ ʮʽʣʠʡ ʦʨʛʘʥʽʟʤ ʽʟ 

ʦʜʥʽʻʾ ʢʣʽʪʠʥʠ. ɺ ʦʩʥʦʚʽ ʮʽʻʾ ʬʫʥʢʮʽʾ ï ʷʚʠʱʝ ʪʦʪʠʧʦʪʝʥʪʥʦʩʪʽ, ʪʦʙʪʦ 

ʚʣʘʩʪʠʚʽʩʪʴ ʩʦʤʘʪʠʯʥʠʭ ʨʦʩʣʠʥʥʠʭ ʢʣʽʪʠʥ ʧʦʚʥʽʩʪʶ ʨʝʘʣʽʟʫʚʘʪʠ ʚʣʘʩʥʠʡ 

ʛʝʥʝʪʠʯʥʠʡ ʧʦʪʝʥʮʽʘʣ ʨʦʟʚʠʪʢʫ. 

ɹʫʜʴ-ʷʢʠʡ ʚʠʜ ʨʦʩʣʠʥʠ ʟʘ ʧʝʚʥʠʭ ʫʤʦʚ ʟʜʘʪʝʥ ʫʪʚʦʨʶʚʘʪʠ 

ʥʝʜʠʬʝʨʝʥʮʽʡʦʚʘʥʫ ʤʘʩʫ ʢʣʽʪʠʥ (ʢʘʣʫʩ), ʷʢ ̔ ʧʦʜʚʦʶʶʪʴʩʷ, ʦʩʦʙʣʠʚʦ ʧʽʜ 

ʚʧʣʠʚʦʤ ʬʽʪʦʛʦʨʤʦʥʽʚ. ʂʘʣʫʩʥʽ ʢʣʽʪʠʥʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʫ ʙʽʦʪʝʭʥʦʣʦʛʽʾ ʜʣʷ 

ʤʽʢʨʦʨʦʟʤʥʦʞʝʥʥʷ ʨʦʩʣʠʥ in vitro. ʂʣʽʪʠʥʠ ʨʦʩʣʠʥ in vitro ʟʙʝʨʽʛʘʶʪʴ 

ʙʽʦʩʠʥʪʝʪʠʯʥʠʡ ʧʦʪʝʥʮʽʘʣ ʽ ʤʦʞʫʪʴ ʚʠʩʪʫʧʘʪʠ ʜʞʝʨʝʣʦʤ ʮʽʥʥʠʭ ʧʨʦʜʫʢʪʽʚ 

ʢʣʽʪʠʥʥʦʛʦ ʤʝʪʘʙʦʣʽʟʤʫ. ɿ ʤʝʪʦʶ ʚʠʛʦʪʦʚʣʝʥʥʷ ʩʠʨʦʚʠʥʠ ʜʣʷ ʣʽʢʘʨʩʴʢʠʭ 

ʟʘʩʦʙʽʚ, ʙʘʨʚʥʠʢʽʚ, ʘʨʦʤʘʪʠʟʘʪʦʨʽʚ ʪʦʱʦ, ʦʢʨʽʤ ʦʜʝʨʞʘʥʥʷ ʢʘʣʫʩʽʚ ʽʟ ʝʢʩʧʣʘʥʪʽʚ 

(ʪʦʙʪʦ ʢʫʣʴʪʫʨʠ ʪʢʘʥʠʥ, ʚʠʨʦʱʝʥʦʾ ʧʦʟʘ ʦʨʛʘʥʽʟʤʦʤ), ʤʦʞʣʠʚʝ ʪʘʢʦʞ 

ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʢʣʽʪʠʥ ʜʝʷʢʠʭ ʨʦʩʣʠʥ ʫ ʩʫʩʧʝʥʟʽʡʥʠʭ ʢʫʣʴʪʫʨʘʭ.  

ɺʘʞʣʠʚʠʤʠ ʦʙôʻʢʪʘʤʠ ʙʽʦʪʝʭʥʦʣʦʛʽʾ ʙʫʣʠ ʚʠʟʥʘʥʽ ʧʨʦʪʦʧʣʘʩʪʠ ʨʦʩʣʠʥʥʠʭ 

ʢʣʽʪʠʥ (ʚʦʥʠ ʧʦʟʙʘʚʣʝʥʽ ʢʣʽʪʠʥʥʠʭ ʩʪʽʥʦʢ). ʅʘʡʯʘʩʪʽʰʝ ʚ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʧʨʦʮʝʩʘʭ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʧʦʢʨʠʪʦʥʘʩʽʥʥʠʭ.  
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ʈʦʙʦʪʘ ʟ ʙʽʦʦʙôʻʢʪʘʤʠ ʨʦʩʣʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʜʦʟʚʦʣʷʻ ʦʜʝʨʞʫʚʘʪʠ 

ʪʨʘʥʩʛʝʥʥʽ ʦʨʛʘʥʽʟʤʠ, ʧʦʢʨʘʱʫʚʘʪʠ ʷʢʽʩʪʴ ʽ ʧʽʜʚʠʱʫʚʘʪʠ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʨʦʩʣʠʥ 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʪʦʜʽʚ ʛʝʥʥʦʾ ʽʥʞʝʥʝʨʽʾ; ʚʠʚʦʜʠʪʠ ʥʦʚʽ ʩʦʨʪʠ ʡ ʛʽʙʨʠʜʠ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʪʘ ʽʥʰʠʭ ʨʦʩʣʠʥ ʤʝʪʦʜʘʤʠ ʩʝʣʝʢʮʽʾ, ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʢʫʣʴʪʫʨʠ ʽʟʦʣʴʦʚʘʥʠʭ ʨʦʩʣʠʥʥʠʭ ʪʢʘʥʠʥ ʜʣʷ ʤʽʢʨʦʨʦʟʤʥʦʞʝʥʥʷ ʪʘ 

ʦʟʜʦʨʦʚʣʝʥʥʷ ʧʦʩʘʜʢʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʚʠʛʦʪʦʚʣʷʪʠ ʮʽʥʥʽ ʨʝʯʦʚʠʥʠ ʨʦʩʣʠʥʥʦʛʦ 

ʧʦʭʦʜʞʝʥʥʷ. 

ʂʣʽʪʠʥʥʽ ʢʫʣʴʪʫʨʠ ʣʶʜʠʥʠ ʡ ʪʚʘʨʠʥ (Animalia). ʗʢ ʙʽʦʣʦʛʽʯʥʽ ʩʠʩʪʝʤʠ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʢʫʣʴʪʫʨʫ ʪʢʘʥʠʥ ʧʝʚʥʦʛʦ ʦʨʛʘʥʽʟʤʫ. ʐʤʘʪʦʢ ʪʢʘʥʠʥʠ 

(ʣʶʜʠʥʠ, ʩʩʘʚʮʷ) ʦʙʨʦʙʣʷʶʪʴ ʧʨʦʪʝʦʣʽʪʠʯʥʠʤʠ ʬʝʨʤʝʥʪʘʤʠ (ʪʨʠʧʩʠʥʦʤ), ʱʦ 

ʨʦʟʱʝʧʣʶʶʪʴ ʙʽʣʢʠ ʤʽʞʢʣʽʪʠʥʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʂʣʽʪʠʥʠ, ʱʦ ʚʠʚʽʣʴʥʠʣʠʩʷ, 

ʧʦʤʽʱʘʶʪʴ ʫ ʧʦʞʠʚʥʝ ʩʝʨʝʜʦʚʠʱʝ, ʱʦ ʤʽʩʪʠʪʴ ʘʤʽʥʦʢʠʩʣʦʪʠ, ʘʥʪʠʙʽʦʪʠʢʠ, 

ʚʽʪʘʤʽʥʠ, ʩʦʣʽ, ʛʣʶʢʦʟʫ, ʬʘʢʪʦʨʠ ʨʦʩʪʫ. ɿʘ ʮʠʭ ʫʤʦʚ (ʧʦʜʽʣ ʢʣʽʪʠʥ ʩʩʘʚʮʽʚ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʨʠʙʣʠʟʥʦ ʨʘʟ ʥʘ ʜʦʙʫ) ʥʘ ʩʪʽʥʮʽ ʻʤʥʦʩʪʽ ʟ ʢʫʣʴʪʫʨʦʶ ʫʪʚʦʨʶʻʪʴʩʷ 

ʢʣʽʪʠʥʥʠʡ ʤʦʥʦʰʘʨ. ʇ̔ ʩʣʷ ʮʴʦʛʦ ʢʣʽʪʠʥʠ ʧʝʨʝʥʦʩ̫ʪɹ ʫ ʻʤʥʦʩʪʽ ʟʽ ʩʚʽʞʠʤ 

ʧʦʞʠʚʥʠʤ ʩʝʨʝʜʦʚʠʱʝʤ. ɿʘʟʚʠʯʘʡ ʚʜʘʻʪʴʩʷ ʧʝʨʝʥʦʩʠʪʠ (ʧʝʨʝʚʠʚʘʪʠ, 

ʩʫʙʢʫʣʴʪʠʚʫʚʘʪʠ) ʪʘ ʧʽʜʪʨʠʤʫʚʘʪʠ ʜʦ 50-100 ʢʣʽʪʠʥʥʠʭ ʛʝʥʝʨʘʮʽʡ ʚʠʭʽʜʥʦʾ 

(ʧʝʨʚʠʥʥʦʾ) ʢʣʽʪʠʥʥʦʾ ʢʫʣʴʪʫʨʠ, ʧʦʪʽʤ ʢʣʽʪʠʥʠ ʧʦʯʠʥʘʶʪʴ ʚʪʨʘʯʘʪʠ ʟʜʘʪʥʽʩʪʴ ʜʦ 

ʧʦʜʽʣʫ ʪʘ ʛʠʥʫʪʴ. 

ʋʚʝʜʝʥʥʷ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʠʭ ʢʣʽʪʠʥ ʫ ʢʫʣʴʪʫʨʫ ʡ ʬʦʨʤʫʚʘʥʥʷ ʟ ʥʠʭ 

ʧʦʩʪʽʡʥʠʭ ʢʣʽʪʠʥʥʠʭ ʣʽʥʽʡ, ʷʢʽ ʧʨʦʜʫʢʫʶʪʴ ʬʽʟʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʽ ʩʧʦʣʫʢʠ, 

ʚʠʢʣʠʢʘʣʦ ʧʝʚʥʽ ʪʨʫʜʥʦʱʽ. ʇʦ-ʧʝʨʰʝ, ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ ʧʨʠʧʠʥʝʥʥʷ ʨʦʟʤʥʦʞʝʥʥʷ 

ʪʚʘʨʠʥʥʠʭ ʢʣʽʪʠʥ ʥʘ ʰʪʫʯʥʦʤʫ ʞʠʚʠʣʴʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ, ʧʨʠʯʦʤʫ ʚʦʥʠ 

ʚʪʨʘʯʘʣʠ ʟʜʘʪʥʽʩʪʴ ʜʦ ʩʠʥʪʝʟʫ ʩʧʝʮʠʬʽʯʥʦʛʦ ʧʨʦʜʫʢʪʫ; ʧʦ-ʜʨʫʛʝ, ʢʣʽʪʠʥʠ 

ʥʘʙʫʚʘʣʠ ʚʣʘʩʪʠʚʽʩʪʴ ʟʣʦʷʢʽʩʥʠʭ, ʘ ʧʨʦʪʷʛʦʤ ʪʨʠʚʘʣʦʛʦ ʢʫʣʴʪʠʚʫʚʘʥʥʷ 

ʧʽʜʜʘʚʘʣʠʩʴ ʢʘʨʽʦʪʠʧʽʯʥʽʡ ʪʘ ʬʝʥʦʪʠʧʽʯʥʽʡ ʤʽʥʣʠʚʦʩʪʽ. ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ, ʥʘ 

ʩʴʦʛʦʜʥʽ ʤʘʻʤʦ ʥʝʙʘʛʘʪʦ ʧʨʠʢʣʘʜʽʚ ʫʩʧʽʰʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʣʽʪʠʥʥʠʭ ʢʫʣʴʪʫʨ 

ʟ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʦʶ ʤʝʪʦʶ. ʅʘ ʜʘʥʠʡ ʯʘʩ ʫ ʧʨʦʤʠʩʣʦʚʦʤʫ ʤʘʩʰʪʘʙʽ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʣʽʤʬʦʙʣʘʩʪʠ ʣʶʜʠʥʠ, ʷʢʽ ʧʨʦʜʫʢʫʶʪʴ ʽʥʪʝʨʬʝʨʦʥ; ʢʣʽʪʠʥʠ-

ʛʽʙʨʠʜʦʤʠ, ʱʦ ʫʪʚʦʨʶʶʪʴ ʤʦʥʦʢʣʦʥʘʣʴʥʽ ʘʥʪʠʪʽʣʘ; ʤʦʥʦʰʘʨʦʚʽ ʢʣʽʪʠʥʥʽ 
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ʢʫʣʴʪʫʨʠ ʨʽʟʥʠʭ ʪʢʘʥʠʥ, ʱʦ ʟʜʘʪʥʽ ʨʝʧʨʦʜʫʢʫʚʘʪʠ ʚʽʨʫʩʠ. ʋ ʙʽʦʪʝʭʥʦʣʦʛʽʾ ʩʪʽʡʢʽ 

ʣʽʥʽʾ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʚʝʣʠʢʦʤʘʩʰʪʘʙʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʚʘʢʮʠʥ ʪʘ 

ʨʝʢʦʤʙʽʥʘʥʪʥʠʭ ʙʽʣʢʽʚ, ʜʣʷ ʨʦʟʤʥʦʞʝʥʥʷ ʚʽʨʫʩʽʚ ʪʘ ʚʠʷʚʣʝʥʥʷ ʙʽʣʢʽʚ, ʱʦ 

ʢʦʜʫʶʪʴʩʷ ʢʣʦʥʦʚʘʥʠʤʠ ʧʦʩʣʽʜʦʚʥʦʩʪʷʤʠ ɼʅʂ (ʪʘʙʣ. 2).  

ʊʘʙʣʠʮʷ 2 

ʃʽʢʘʨʩʴʢʘ ʧʨʦʜʫʢʮʽʷ, ʦʪʨʠʤʘʥʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʣʽʪʠʥ ʣʶʜʠʥʠ ʽ ʪʚʘʨʠʥ 

 ̄

ʧʧ 

ʇʨʦʜʫʮʝʥʪ ɿʘʩʪʦʩʫʚʘʥʥʷ ʚ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽ 

ɺʠʜ ʃʽʢʘʨʩʴʢʠʡ ʟʘʩʽʙ ʆʨʛʘʥ 

1 ʃʶʜʠʥʘ  ɽʨʠʪʨʦʮʠʪʘʨʥʘ ʤʘʩʘ ʜʣʷ ʛʝʤʦʪʨʘʥʩʬʫʟʽʾ, 

ʣʝʡʢʦʮʠʪʘʨʥʘ ʤʘʩʘ 

ʂʨʦʚ 

2 ʂʽʥʴ, ʦʩʝʣ, ʤʫʣ ɸʥʪʠʩʪʘʬʽʣʦʢʦʢʦʚʘ ʧʣʘʟʤʘ, ʛʝʪʝʨʦʣʦʛʽʯʥʽ 

ʘʥʪʠʪʦʢʩʠʯʥʽ ʩʠʨʦʚʘʪʢʠ, ʧʨʦʪʠʜʠʬʪʝʨʽʡʥʘ,  

ʧʨʦʪʠʧʨʘʚʮʝʚʘ ʩʠʨʦʚʘʪʢʠ 

ʂʨʦʚ 

3 ʄʘʨʘʣ (ʽʟʶʙʨ, 

ʧʣʷʤʠʩʪʠʡ 

ʦʣʝʥʴ) 

ʇʘʥʪʦʢʨʽʥ ʇʘʥʪʠ 

4 ʂʦʨʦʚʘ, ʷʢ  ɯʥʩʫʣʽʥ 

ʇʘʥʢʨʝʦʪʠʥ 

ʇʘʨʘʪʠʨʝʦʾʜʠʥ 

ʊʠʨʝʦʪʨʦʧʽʥ 

ɻʽʘʣʫʨʦʥʽʜʘʟʘ 

ʈʫʤʘʣʦʥ 

ʊʢʘʥʠʥʘ 

ʧʽʜʰʣʫʥʢʦʚʦʾ 

ʟʘʣʦʟʠ, 

ʧʘʨʘʱʠʪʦʚʠʜʥʦ

ʾ ʟʘʣʦʟʠ, 

ʛʽʧʦʬʽʟʘ, 

ʩʽʤôʷʥʠʢʽʚ, 

ʭʨʷʱʽʚ 

5 ɹʘʨʘʥ  ʅʦʨʤʘʣʴʥʽ ʝʨʠʪʨʦʮʠʪʠ ʜʣʷ ʧʦʩʪʘʥʦʚʢʠ ɯʌɸ ʂʨʦʚ 

6 ʂʦʟʘ  ɻʝʪʝʨʦʣʦʛʽʯʥʘ ʘʥʪʠʩʠʨʦʚʘʪʢʘ ʜʦ ʚʽʨʫʩʫ 

ʢʣʽʱʦʚʦʛʦ ʝʥʮʝʬʘʣʽʪʫ 

ʂʨʦʚ 

7 ʉʚʠʥʷ  

 

ʇʝʧʩʠʥ 

ɯʥʩʫʣʽʥ 

ʉʣʠʟʦʚʘ 

ʰʣʫʥʢʘ 

8 ʂʨʦʣʠʢ, 

ʥʦʚʦʥʘʨʦʜʞʝʥʝ 

ʢʨʦʣʝʥʷ 

ɼʽʘʛʥʦʩʪʠʯʥʽ ʩʠʨʦʚʘʪʢʠ 

ɺʘʢʮʠʥʘ ʧʨʦʪʠ ʩʢʘʟʫ 

ʂʨʦʚ 

ʉʝʨʝʜʦʚʠʱʝ 

ʜʣʷ 

ʨʦʟʤʥʦʞʝʥʥʷ 

ʚʽʨʫʩʫ 

9 ʂʫʨʢʘ  

 

ʃʽʟʦʮʠʤ 

ʃʝʮʠʪʠʥ 

ɹʽʣʢʦʚʘ 

ʬʨʘʢʮʽʷ, 

ʞʦʚʪʦʢ ʷʻʮʴ 

10 ɿʤʽʾ  

 

ɸʥʪʠʪʦʢʩʠʯʥʽ ʩʠʨʦʚʘʪʢʠ 

(ʘʥʪʠ-ʝʬʘ, ʘʥʪʠ-ʛʶʨʟʘ)  

ɸʥʪʠʛʝʥʠ ʜʣʷ 

ʽʤʫʥʽʟʘʮʽʾ 

11 ɹʜʞʦʣʠ ɹʜʞʦʣʠʥʘ ʦʪʨʫʪʘ  

 

ʊʢʘʥʠʥʘ 

ʯʝʨʝʚʥʠʭ ʟʘʣʦʟ 

12 ʉʢʦʨʧʽʦʥʠ  ɸʥʪʠʪʦʢʩʠʯʥʘ ʩʠʨʦʚʘʪʢʘ ʆʪʨʫʪʘ 
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ʇʝʨʩʧʝʢʪʠʚʥʠʤ ʚʠʷʚʠʚʩʷ ʥʘʧʨʷʤ ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʣʽʪʠʥʥʠʭ ʢʫʣʴʪʫʨ ʜʣʷ 

ʚʠʛʦʪʦʚʣʝʥʥʷ ʮʽʥʥʠʭ ʬʽʟʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ: ʛʦʨʤʦʥʽʚ (ʩʪʘʪʝʚʠʭ, ʨʦʩʪʫ, 

ʽʥʩʫʣʽʥʫ); ʤʫʢʦʧʦʣʽʩʘʭʘʨʠʜʽʚ, ʢʦʣʘʛʝʥʫ, ʢʦʨʪʠʢʦʩʪʝʨʦʾʜʽʚ, ʙʽʣʢʽʚ, ʬʝʨʤʝʥʪʽʚ, 

ʤʦʥʦʢʣʦʥʘʣʴʥʠʭ ʘʥʪʠʪʽʣ, ʬʘʢʪʦʨʽʚ ʨʦʩʪʫ, ʬʘʢʪʦʨʽʚ ʟʛʦʨʪʘʥʥʷ ʢʨʦʚʽ, 

ʛʦʨʤʦʥʦʧʦʜʽʙʥʠʭ ʨʝʯʦʚʠʥ. ʅʘʧʨʠʢʣʘʜ, ʛʽʙʨʠʜʦʤʠ ʦʪʨʠʤʫʶʪʴ ʰʣʷʭʦʤ ʟʣʠʪʪʷ 

ʥʦʨʤʘʣʴʥʠʭ ʣʽʤʬʦʮʠʪʽʚ ʪʘ ʤʽʻʣʦʤʥʠʭ ʢʣʽʪʠʥ. ʎʽ ʢʣʽʪʠʥʠ ʤʘʶʪʴ ʟʜʘʪʥʽʩʪʴ ʜʦ 

ʩʠʥʪʝʟʫ ʩʧʝʮʠʬʽʯʥʠʭ ʘʥʪʠʪʽʣ ʪʘ ʜʦ ʥʝʦʙʤʝʞʝʥʦʛʦ ʨʦʩʪʫ ʚ ʧʨʦʮʝʩʽ 

ʢʫʣʴʪʠʚʫʚʘʥʥʷ.  

ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ ʜʦʚʦʣʽ ʫʩʧʽʰʥʦ ʨʦʟʚʠʚʘʻʪʴʩʷ ʥʘʧʨʷʤ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ 

ʙʽʦʪʝʭʥʦʣʦʛʽʾ ʦʢʨʝʤʠʭ ʯʘʩʪʠʥ ʪʢʘʥʠʥ ʪʘ ʦʨʛʘʥʽʚ ʣʶʜʠʥʠ, ʥʘʧʨʠʢʣʘʜ, ʰʢʽʨʠ ʜʣʷ 

ʧʦʜʘʣʴʰʦʛʦ ʾʾ ʚʠʨʦʱʫʚʘʥʥʷ ʚ ʰʪʫʯʥʠʭ ʫʤʦʚʘʭ ʟ ʥʘʩʪʫʧʥʦʶ 

ʘʫʪʦʪʨʘʥʩʧʣʘʥʪʘʮʽʻʶ ʣʶʜʠʥʽ ʧʨʠ ʣʽʢʫʚʘʥʥʽ ʦʧʽʢʽʚ. ʇʝʨʩʧʝʢʪʠʚʥʦʶ ʚʠʷʚʠʣʘʩʷ 

ʪʝʭʥʦʣʦʛʽʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʪʦʚʙʫʨʦʚʠʭ ʢʣʽʪʠʥ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ  

ʧʦʣ̔ʧʦʪʝʥʪʥʽʩʪʶ ʡ ʤʦʞʫʪʴ ʧʝʨʝʪʚʦʨʶʚʘʪʠʩʷ ʥʘ ʙʫʜʴ-ʷʢʫ ʢʣʽʪʠʥʫ ʦʨʛʘʥʽʟʤʫ; 

ʩʦʤʘʪʠʯʥʠʭ ʢʣʽʪʠʥ ʪʘ ʽʟʦʣʴʦʚʘʥʠʭ ʢʣʽʪʠʥʠ ʙʣʘʩʪʫʣʠ ʚ ʤʝʪʦʜʘʭ ʢʣʦʥʫʚʘʥʥʷ ʡ 

ʚʠʚʝʜʝʥʥʷ ʪʨʘʥʩʛʝʥʥʠʭ ʪʚʘʨʠʥ ʪʦʱʦ. 

 

ʋʜʦʩʢʦʥʘʣʝʥʥʷ ʙʽʦʦʙ'ʻʢʪʽʚ ʤʝʪʦʜʘʤʠ ʤʫʪʘʛʝʥʝʟʫ, ʩʝʣʝʢʮʽʾ, ʢʣʽʪʠʥʥʦʾ ʪʘ 

ʛʝʥʥʦʾ ʽʥʞʝʥʝʨʽʾ 

ɽʬʝʢʪʠʚʥʽʩʪʴ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ, ʧʝʨʰ ʟʘ ʚʩʝ, ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʙʽʦʩʠʥʪʝʪʠʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʙʽʦʦʙôʻʢʪʽʚ-ʧʨʦʜʫʮʝʥʪʽʚ. ʗʢʱʦ ʦʨʛʘʥʽʟʤ, 

ʚʠʜʽʣʝʥʠʡ ʟ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʥʝ ʙʫʜʝ ʚʜʦʩʢʦʥʘʣʝʥʠʡ, ʪʦ ʚʠʨʦʙʥʠʯʠʡ 

ʧʨʦʮʝʩ ʫʪʚʦʨʝʥʥʷ ʮʽʣʴʦʚʦʛʦ ʧʨʦʜʫʢʪʫ ʘʙʦ ʝʢʦʥʦʤʽʯʥʦ ʥʝʜʦʮʽʣʴʥʠʡ, ʘʙʦ 

ʪʝʭʥʽʯʥʦ ʚʘʞʢʦ ʟʜʽʡʩʥʠʪʠ. 

ɿʤʽʥʘ ʙʽʦʦʙᾷ̒ ʢʪʘ, ʱʦ ʩʧʨʠʷʪʣʠʚʘ ʜʣʷ ʡʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʚʠʨʦʙʥʠʮʪʚʽ, 

ʤʘʻ ʧʝʨʝʜʘʚʘʪʠʩʷ ʩʧʘʜʢʦʚʦ ʽ, ʚʽʜʧʦʚʽʜʥʦ, ʚʠʢʣʠʢʘʪʠʩʷ ʤʫʪʘʮʽʻʶ. ʅʘ 

ʙʽʦʭʽʤʽʯʥʦʤʫ ʨʽʚʥʽ ʤʫʪʘʮʽʷ ï ʟʤʽʥʘ ʧʝʨʚʠʥʥʦʾ ʩʪʨʫʢʪʫʨʠ ɼʅʂ ʫ ʢʦʥʢʨʝʪʥʽʡ ʾʾ 

ʜʽʣʷʥʮʽ, ʱʦ, ʟʨʝʰʪʦʶ, ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʤʽʥʠ ʬʝʥʦʪʠʧʫ ʙʽʦʦʙᾷ̒ ʢʪʘ. ɿʤʽʥʶʻʪʴʩʷ 

ʙʽʦʩʠʥʪʝʪʠʯʥʘ ʟʜʘʪʥʽʩʪʴ ʙʽʦʦʙᾷ̒ ʢʪʘ: ʟʤʽʥʶʻʪʴʩʷ ʘʙʦ ʥʘʙʽʨ ʡʦʛʦ ʬʝʨʤʝʥʪʽʚ, ʘʙʦ 

ʘʢʪʠʚʥʽʩʪʴ ʜʝʷʢʠʭ ʽʟ ʥʠʭ. ʄʫʪʘʮʽʾ ʤʦʞʫʪʴ ʙʫʪʠ ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʠʤʠ 
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(ʩʧʦʥʪʘʥʥʠʤʠ) ʪʘ ʢʦʥʪʨʦʣʴʦʚʘʥʠʤʠ (ʽʥʜʫʢʦʚʘʥʠʤʠ). ʇʝʨʰʽ ʚʽʜʙʫʚʘʶʪʴʩʷ ʽʟ 

ʯʘʩʪʦʪʦʶ 1Ĭ105-1Ĭ107 ʥʘ ʦʜʥʫ ʛʝʥʝʨʘʮʽʶ ʜʣʷ ʨʽʟʥʠʭ ʦʨʛʘʥʽʟʤʽʚ; ʮʝ ʦʟʥʘʯʘʻ, ʱʦ 

ʥʝ ʩʧʨʷʤʦʚʘʥʦ ʟʤʽʥʶʻʪʴʩʷ ʦʜʥʘ ʢʣʽʪʠʥʘ ʟʽ 106 ʢʣʽʪʠʥ. ʏʘʩʪʦʪʘ ʽʥʜʫʢʦʚʘʥʠʭ 

ʤʫʪʘʮʽʡ ʟʨʦʩʪʘʻ ʫ ʜʝʩʷʪʢʠ-ʪʠʩʷʯʽ ʨʘʟʽʚ. ʉʧʦʥʪʘʥʥʽ ʤʫʪʘʮʽʾ ʟʫʩʪʨʽʯʘʶʪʴʩʷ, 

ʟʘʟʚʠʯʘʡ, ʜʦʩʠʪʴ ʨʽʜʢʦ. ʏʠʥʥʠʢʠ, ʱʦ ʚʠʢʣʠʢʘʶʪʴ ʤʫʪʘʮʽʾ, ʚʽʜʥʦʩʷʪʴ ʜʦ ʨʦʟʨʷʜʫ 

ʬʽʟʠʯʥʠʭ, ʭʽʤʽʯʥʠʭ ʯʠ ʙʽʦʣʦʛʽʯʥʠʭ ʽ ʟʚʫʪʴʩʷ ʤʫʪʘʛʝʥʘʤʠ. ʄʫʪʘʛʝʥʠ ʟʘ ʜʽ̒ʁ 

ʧʦʜʽʣʷʶʪʴ ʥʘ ʜʚʘ ʢʣʘʩʠ ï ʧʨʷʤʦ ʾ (ʥʘ ʥʫʢʣʝʾʥʦʚ ̔ ʢʠʩʣʦʪʠ) ʪʘ ʥʝʧʨʷʤʦʾ, ʘʙʦ 

ʦʧʦʩʝʨʝʜʢʦʚʘʥʦʾ ʜʽʾ (ʧʝʨʝʚʘʞʥʦ ï ʯʝʨʝʟ ʧʝʨʚʠʥʥʽ ʤʝʪʘʙʦʣʽʪʠ, ʘʙʦ ʙʽʣʢʠ). ɺ 

ʷʢʦʩʪʽ ʬʽʟʠʯʥʠʭ ʤʫʪʘʛʝʥʽʚ ʤʦʞʫʪʴ ʙʫʪʠ ʧʽʜʚʠʱʝʥʘ ʘʙʦ ʟʥʠʞʝʥʘ ʪʝʤʧʝʨʘʪʫʨʘ, 

ʨʽʟʥʦʤʘʥʽʪʥ ̔ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ (ʫʣʴʪʨʘʬʽʦʣʝʪʦʚʝ, ʽʦʥʽʟʫʶʯʝ), ʫʣʴʪʨʘʟʚʫʢ. ʇʨʠ 

ʪʝʤʧʝʨʘʪʫʨʥʦʤʫ ʚʧʣʠʚʽ ʚʠʥʠʢʘʻ ʪʘʢ ʟʚʘʥʠʡ çʪʝʤʧʝʨʘʪʫʨʥʠʡ ʰʦʢè, ʱʦ ʤʦʞʝ 

ʧʨʠʟʚʦʜʠʪʠ ʜʦ ʽʩʪʦʪʥʠʭ ʟʤʽʥ ʫ ʨʽʟʥʠʭ ʢʣʽʪʠʥʘʭ ï ʣʝʪʘʣʴʥʠʭ ʪʘ ʚʠʜʠʤʠʭ ʤʫʪʘʮʽʡ. 

ʋʣʴʪʨʘʬʽʦʣʝʪʦʚʽ ʧʨʦʤʝʥʽ (ʋʌʇ) ʤʘʶʪʴ ʙʽʣʴʰʫ ʜʦʚʞʠʥʫ ʭʚʠʣʴ, ʥʽʞ 

ʽʦʥʽʟʫʶʯʽ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ, ʽ ʤʘʶʪʴ ʤʝʥʰʫ ʝʥʝʨʛʽʻʶ. ʋʌʇ ʽʟ ʜʦʚʞʠʥʦʶ ʭʚʠʣʽ 

260 ʥʤ ʧʦʛʣʠʥʘʶʪʴʩʷ ɼʅʂ, ʧʨʠ ʮʴʦʤʫ ʨʦʟʨʠʚʘʶʪʴʩʷ ʚʦʜʥʝʚʽ ʟʚô̫ ʟʢʠ ʤʽʞ 

ʢʦʤʧʣʝʤʝʥʪʘʨʥʠʤʠ ʥʠʪʢʘʤʠ. ʋ ʢʣʽʪʠʥʘʭ, ʱʦ ʤʫʪʫʚʘʣʠ, ʋʌʇ ʚʠʢʣʠʢʘʶʪʴ ʚ 

ʦʩʥʦʚʥʦʤʫ ʚʥʫʪʨʽʰʥʴʦʛʝʥʥʽ ʧʝʨʝʙʫʜʦʚʠ. 

ɼʦ ʭʽʤʽʯʥʠʭ ʤʫʪʘʛʝʥʽʚ ʚʽʜʥʦʩʷʪʴ: ʽʥʛʽʙʽʪʦʨʠ ʩʠʥʪʝʟʫ ʥʫʢʣʝʾʥʦʚʠʭ ʢʠʩʣʦʪ 

(ʅʂ), ʘʥʘʣʦʛʠ ʘʟʦʪʠʩʪʠʭ ʦʩʥʦʚ, ʘʣʢʽʣʫʶʯʽ ʩʧʦʣʫʢʠ, ʦʢʠʩʥʠʢʠ, ʚʽʜʥʦʚʥʠʢʠ, 

ʚʽʣʴʥʽ ʨʘʜʠʢʘʣʠ, ʘʢʨʠʜʠʥʦʚʽ ʙʘʨʚʥʠʢʠ, ʜʝʷʢʽ ʘʥʪʠʙʽʦʪʠʢʠ. 

ɼʦ ʙʽʦʣʦʛʽʯʥʠʭ ʤʫʪʘʛʝʥʽʚ ʚʽʜʥʦʩʷʪʴ ʚʽʨʫʩʠ (ʬʘʛʠ), ʞʠʚʽ ʚʘʢʮʠʥʠ, ʜʝʷʢʽ 

ʙʽʦʪʦʢʩʠʥʠ, ʱʦ ʫʪʚʦʨʶʶʪʴʩʷ ʛʨʠʙʘʤʠ, ʧʨʦʪʦʟʦʘ ʪʘ ʛʝʣʴʤʽʥʪʘʤʠ. ʊʘʢ, ʟʤʽʥʠ ʫ 

ʭʨʦʤʦʩʦʤʘʭ ʚʠʢʣʠʢʘʶʪʴ ʮʠʪʦʤʝʛʘʣʦʚʽʨʫʩ, ʚʽʨʫʩ ʧʨʦʩʪʦʛʦ ʛʝʨʧʝʩʫ, 

ʛʝʨʧʝʪʠʬʦʨʤʥʠʡ ʚʽʨʫʩ, ʚʽʨʫʩ ʉʝʥʜʘʡ, ʚʽʨʫʩ ʩʘʨʢʦʤʠ ʈʘʫʩʘ ʪʘ ʽʥ. ɿ ʛʨʠʙʥʠʭ 

ʪʦʢʩʠʥʽʚ-ʤʫʪʘʛʝʥʽʚ ï ʘʬʣʘʪʦʢʩʠʥ ɺ. 

ʄʫʪʘʛʝʥʠ ʨʽʟʥʠʭ ʢʣʘʩʽʚ (ʬʽʟʠʯʥʽ, ʭʽʤʽʯʥʽ, ʙʽʦʣʦʛʽʯʥʽ) ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʫ 

ʨʦʙʦʪʽ ʟ ʙʽʦʦʙᾷ̒ ʢʪʘʤʠ. ʇʨʠ ʮʴʦʤʫ ʧʨʘʛʥʫʪʴ ʦʪʨʠʤʘʪʠ ʰʪʘʤʠ ʘʙʦ ʟ ʤʘʨʢʝʨʥʠʤʠ 

ʦʟʥʘʢʘʤʠ, ʚʘʞʣʠʚʠʤʠ ʜʣʷ ʨʦʟʰʠʬʨʦʚʢʠ ʤʝʭʘʥʽʟʤʽʚ ʤʫʪʘʛʝʥʝʟʫ, ʘʙʦ ʰʪʘʤʠ-

ʩʫʧʝʨʧʨʦʜʫʮʝʥʪʠ ɹɸʈ, ʱʦ ʽʩʪʦʪʥʦ ʟʙʽʣʴʰʫʶʪʴ ʚʠʭʽʜ ʢʽʥʮʝʚʦʛʦ ʧʨʦʜʫʢʪʫ 

ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ. 
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ʇʨʠ ʮʽʣʝʩʧʨʷʤʦʚʘʥʦʤʫ ʦʪʨʠʤʘʥʥʽ ʤʫʪʘʥʪʽʚ ʥʝʦʙʭʽʜʥʠʡ ʾʭ ʚʽʜʙʽʨ, ʘʙʦ 

ʩʝʣʝʢʮʽʷ, ʟʥʘʯʝʥʥʷ ʷʢʦʾ ʚʠʥʷʪʢʦʚʦ ʚʝʣʠʢʝ ʫ ʚʠʚʝʜʝʥʥʽ ʨʽʟʥʠʭ ʧʦʨʽʜ ʪʚʘʨʠʥ, 

ʙʘʛʘʪʴʦʭ ʩʦʨʪʽʚ ʟʣʘʢʦʚʠʭ, ʜʝʢʦʨʘʪʠʚʥʠʭ ʪʘ ʽʥʰʠʭ ʨʦʩʣʠʥ, ʚ ʦʪʨʠʤʘʥʥʽ ʤʽʢʨʦʙʽʚ-

ʩʫʧʝʨʧʨʦʜʫʮʝʥʪʽʚ ɹɸʈ (ʨʷʜʫ ʘʥʪʠʙʽʦʪʠʢʽʚ, ʘʤʽʥʦʢʠʩʣʦʪ, ʚʽʪʘʤʽʥʽʚ ʪʘ ʽʥʰʠʭ 

ʨʝʯʦʚʠʥ). ɿʘʩʪʦʩʫʚʘʥʥʷ ʩʝʣʝʢʮʽʡʥʠʭ ʤʝʪʦʜʽʚ ʜʦʟʚʦʣʷʻ ʦʮʽʥʠʪʠ ʡ ʩʧʨʷʤʦʚʘʥʦ 

ʚʽʜʽʙʨʘʪʠ ʤʫʪʘʮʽʡʥʽ ʣʽʥʽʾ, ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʚʠʨʦʙʥʠʯʦʛʦ ʧʨʦʮʝʩʫ ʦʪʨʠʤʘʥʥʷ 

ʮʽʣʴʦʚʦʛʦ ʧʨʦʜʫʢʪʫ. ʋʥʘʩʣʽʜʦʢ ʩʝʣʝʢʮʽʡʥʦʾ ʨʦʙʦʪʠ ʟ ʤʽʢʨʦʦʙôʻʢʪʘʤʠ ʚʠʥʠʢʘʶʪʴ 

ʤʦʜʠʬʽʢʦʚʘʥʽ ʰʪʘʤʠ ʪʘ ʢʣʦʥʠ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ.   

ʐʪʘʤʘʤʠ ʥʘʟʠʚʘʶʪʴ ʨʽʟʥʽ ʯʠʩʪʽ ʤʽʢʨʦʙʥʽ ʢʫʣʴʪʫʨʠ ʦʜʥʦʛʦ ʡ ʪʦʛʦ ʩʘʤʦʛʦ 

ʚʠʜʫ, ʚʠʜʽʣʝʥʽ ʟ ʨʽʟʥʠʭ ʜʞʝʨʝʣ ʘʙʦ ʥʘʚʽʪʴ ʽʟ ʦʜʥʦʛʦ ʜʞʝʨʝʣʘ, ʘʣʝ ʚ ʨʽʟʥʠʡ ʯʘʩ. ɯʟ 

ʰʪʘʤʽʚ ʬʦʨʤʫʶʪʴʩʷ ʚʠʜʠ, ʦʜʥʘʢ ʚʣʘʩʪʠʚʦʩʪʽ ʨʽʟʥʠʭ ʰʪʘʤʽʚ ʥʝ ʚʠʭʦʜʷʪʴ ʟʘ ʤʝʞʽ 

ʚʠʜʫ.  

ʂʣʦʥʦʤ ʥʘʟʠʚʘʶʪʴ ʢʫʣʴʪʫʨʫ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʦʪʨʠʤʘʥʫ ʽʟ ʦʜʥʽʻʾ ʢʣʽʪʠʥʠ. 

ɺʽʜʽʙʨʘʥʽ ʢʣʦʥʠ ʧʨʦʭʦʜʷʪʴ ʧʝʨʝʚʽʨʢʫ (ʩʢʨʠʥʽʥʛ) ʪʘ ʙʘʛʘʪʦʩʪʫʧʝʥʝʚʠʡ ʚʽʜʙʽʨ ʟʘ 

ʥʝʦʙʭʽʜʥʦʶ ʦʟʥʘʢʦʶ (ʧʨʠ ʮʴʦʤʫ ʧʦʚʪʦʨʶʶʪʴ ʦʙʨʦʙʢʫ ʤʫʪʘʛʝʥʦʤ). ʉʝʣʝʢʮʽʡʥʠʡ 

ʝʪʘʧ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʙʽʦʦʙôʻʢʪʘ, ʷʢ ʧʨʘʚʠʣʦ, ʪʨʠʚʘʣʠʡ ʽ ʩʢʣʘʜʥʠʡ. 

ɼʣʷ ʧʦʨʽʚʥʷʥʥʷ ʤʦʞʥʘ ʚʢʘʟʘʪʠ ʥʘ ʫʩʧʽʭʠ ʽʟ ʩʝʣʝʢʮʽʻʶ ʤʫʪʘʥʪʽʚ ʧʝʥʽʮʠʣʫ, 

ʚʠʭʽʜʥʠʡ ʰʪʘʤ ʷʢʦʛʦ, ʚʠʜʽʣʝʥʠʡ ɸ. ʌʣʝʤʽʥʛʦʤ ʫ 1940 ʨ., ʧʨʦʜʫʢʫʚʘʚ ʣʠʰʝ 50 

ʦʜʠʥʠʮʴ ʘʥʪʠʙʽʦʪʠʢʘ ʧʝʥʽʮʠʣʽʥʫ ʚ 1 ʤʣ ʢʫʣʴʪʫʨʘʣʴʥʦʾ ʨʽʜʠʥʠ. ʋ 1951 ʨ. ʰʣʷʭʦʤ 

ʨʦʟʩʽʚʫ ʧʨʠʨʦʜʥʦʾ ʧʦʧʫʣʷʮʽʾ ʢʣʽʪʠʥ, ʱʦ ʚʠʨʦʩʣʠ ʚ ʛʣʠʙʠʥʥʠʭ ʫʤʦʚʘʭ 

ʢʫʣʴʪʠʚʫʚʘʥʥʷ Penicillium chrysogenum, ʙʫʣʦ ʚʠʜʽʣʝʥʦ ʰʪʘʤ NQ 1951 ʟ 

ʘʢʪʠʚʥʽʩʪʶ 100 ʆɼ/ʤʣ. ʁʦʛʦ ʢʦʣʦʥʽʷ ʽ ʩʪʘʣʘ ʨʦʜʦʥʘʯʘʣʴʥʠʮʝʶ ʚʩʽʭ ʚʠʨʦʙʥʠʯʠʭ 

ʰʪʘʤʽʚ ʫ ʨʽʟʥʠʭ ʢʨʘʾʥʘʭ ʩʚʽʪʫ. ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʩʝʣʝʢʮʽʶ ʪʘ ʢʦʤʙʽʥʦʚʘʥʫ ʜʽʶ 

ʨʽʟʥʠʤʠ ʤʫʪʘʛʝʥʘʤʠ (ʧʝʨʝʚʘʞʥʦ ï ʋʌʇ ʪʘ ʘʣʢʽʣʫʶʯʽ ʘʛʝʥʪʠ), ʚʞʝ ʥʘ ʧʦʯʘʪʢʫ 

60-ʭ ʨʦʢʽʚ ʚʜʘʣʦʩʷ ʧʝʨʝʜʘʪʠ ʫ ʚʠʨʦʙʥʠʮʪʚʦ ʰʪʘʤ, ʱʦ ʫʪʚʦʨʶʻ ʧʝʥʽʮʠʣʽʥ ʫ 

ʢʽʣʴʢʦʩʪʽ 5000 ʆɼ ʽ ʙʽʣʴʰʝ ʚ 1 ʤʣ ʢʫʣʴʪʫʨʘʣʴʥʦʾ ʨʽʜʠʥʠ. ɺ ʜʘʥʠʡ ʯʘʩ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʰʪʘʤʠ, ʷʢʽ ʧʨʦʜʫʢʫʶʪʴ ʜʝʩʷʪʢʠ ʪʠʩʷʯ ʦʜʠʥʠʮʴ ʘʥʪʠʙʽʦʪʠʢʘ ʚ 

1 ʤʣ ʩʝʨʝʜʦʚʠʱʘ. ɺʠʨʦʙʥʠʯʽ ʰʪʘʤʠ (ʩʪʦʩʦʚʥʦ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ) 

ʟ ʪʘʢʦʶ ʚʠʩʦʢʦʶ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ (ʮʝ ʚʽʜʥʦʩʠʪʴʩʷ ʥʝ ʪʽʣʴʢʠ ʜʦ ʧʝʥʽʮʠʣʽʥʫ, ʘ ʡ 

ʜʦ ʽʥʰʠʭ ʮʽʣʴʦʚʠʭ ʧʨʦʜʫʢʪʽʚ) ʚʢʨʘʡ ʥʝʩʪʘʙʽʣʴʥʽ ʚʥʘʩʣʽʜʦʢ ʪʦʛʦ, ʱʦ ʯʠʩʣʝʥʥʽ 
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ʰʪʫʯʥʽ ʟʤʽʥʠ ʚ ʛʝʥʦʤ ̔ʢʣ̔ʪʠʥ ʰʪʘʤʫ ʩʘʤʽ ʧʦ ʩʦʙʽ ʜʣʷ ʞʠʪʪʻʟʜʘʪʥʦʩʪʽ ʮʠʭ ʢʣʽʪʠʥ 

ʧʦʟʠʪʠʚʥʦʛʦ ʟʥʘʯʝʥʥʷ ʥʝ ʤʘʶʪʴ. ʊʦʤʫ ʤʫʪʘʥʪʥʽ ʰʪʘʤʠ ʚʠʤʘʛʘʶʪʴ ʧʦʩʪʽʡʥʦʛʦ 

ʢʦʥʪʨʦʣʶ ʧʨʠ ʟʙʝʨʽʛʘʥʥʽ: ʧʦʧʫʣʷʮʽʶ ʢʣʽʪʠʥ ʚʠʩʽʶʶʪʴ ʥʘ ʪʚʝʨʜʝ ʩʝʨʝʜʦʚʠʱʝ ʪʘ 

ʦʪʨʠʤʘʥʽ ʟ ʦʢʨʝʤʠʭ ʢʦʣʦʥʽʡ ʢʫʣʴʪʫʨʠ ʧʝʨʝʚʽʨʷʶʪʴ ʥʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ, ʧʨʠ 

ʮʴʦʤʫ ʨʝʚʝʨʪʘʥʪʠ ï ʢʫʣʴʪʫʨʠ ʟʽ ʟʥʠʞʝʥʦʶ ʘʢʪʠʚʥʽʩʪʶ, ʚʽʜʢʠʜʘʶʪʴ. ʈʝʚʝʨʩʽʷ 

ʧʦʷʩʥʶʻʪʴʩʷ ʟʚʦʨʦʪʥʠʤʠ ʩʧʦʥʪʘʥʥʠʤʠ ʤʫʪʘʮʽʷʤʠ, ʱʦ ʚʝʜʫʪʴ ʜʦ ʧʦʚʝʨʥʝʥʥʷ 

ʜʽʣʷʥʢʠ ʛʝʥʦʤʫ (ʢʦʥʢʨʝʪʥʦʛʦ ʬʨʘʛʤʝʥʪʘ ɼʅʂ) ʜʦ ʡʦʛʦ ʧʦʯʘʪʢʦʚʦʛʦ ʩʪʘʥʫ. 

ʇʨʠ ʩʝʣʝʢʮʽʾ ʟʘʩʪʦʩʦʚʫʶʪʴ ʤʝʪʦʜʠ ʚʠʚʝʜʝʥʥʷ ʥʦʚʠʭ ʬʦʨʤ ʦʨʛʘʥʽʟʤʽʚ, ʱʦ 

ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʟʘ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʚʽʜ ʚʠʭʽʜʥʠʭ ʙʘʪʴʢʽʚʩʴʢʠʭ ʦʨʛʘʥʽʟʤʽʚ. ʉʪʦʩʦʚʥʦ 

ʤʽʢʨʦʙʽʚ ʩʬʦʨʤʫʚʘʣʦʩʷ ʯʦʪʠʨʠ ʧʽʜʭʦʜʠ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʩʝʣʝʢʮʽʡʥʽʡ 

ʨʦʙʦʪʽ: 

1. ɺʽʜʙʽʨ ʧʨʠʨʦʜʥʠʭ ʰʪʘʤʽʚ, ʷʢʽ ʤʘʶʪʴ ʮʽʥʥʽ ʦʟʥʘʢʠ, ʱʦ ʚʠʷʚʣʷʶʪʴʩʷ ʚ 

ʢʦʥʢʨʝʪʥʠʭ ʫʤʦʚʘʭ ʾʭ ʽʩʥʫʚʘʥʥʷ. 

2. ʐʪʫʯʥʠʡ ʚʽʜʙʽʨ ʢʣʦʥʽʚ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʟ ʢʦʨʠʩʥʠʤʠ ʜʣʷ ʣʶʜʠʥʠ 

ʦʟʥʘʢʘʤʠ, ʱʦ ʚʠʥʠʢʣʠ ʥʘ ʦʩʥʦʚʽ ʧʨʠʨʦʜʥʦʾ ʤʽʥʣʠʚʦʩʪʽ ʙʘʪʴʢʽʚʩʴʢʠʭ ʬʦʨʤ. 

ʊʘʢʦʛʦ ʚʽʜʙʦʨʫ ʚʜʘʶʪʴʩʷ ʪʦʜʽ, ʢʦʣʠ ʢʦʥʪʨʦʣʴʦʚʘʥʘ ʦʟʥʘʢʘ ʙʽʦʣʦʛʽʯʥʦ ʤʘʣʦʮʽʥʥʘ 

ʜʣʷ ʤʽʢʨʦʙʘ ʽ ʪʦʤʫ ʚʘʞʢʦ ʩʪʚʦʨʠʪʠ ʫʤʦʚʠ ʚʠʨʦʱʫʚʘʥʥʷ ʢʫʣʴʪʫʨʠ, ʚ ʷʢʠʭ 

ʚʠʜʽʣʷʪʠ ʧʦʪʨʽʙʥʽ ʚʘʨʽʘʥʪʠ ʚʜʘ̒ʪʩɹʷ ʚʽʜʥʦʩʥʦ ʣʝʛʢʦ. 

3. ʉʪʫʧʽʥʯʘʩʪʘ ʩʝʣʝʢʮʽʷ ï ʝʬʝʢʪʠʚʥʠʡ ʤʝʪʦʜ ʰʪʫʯʥʦʛʦ ʚʽʜʙʦʨʫ ʬʦʨʤ ʽʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʤʫʪʘʛʝʥʽʚ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʤʫʪʘʛʝʥʽʚ ʟʙʽʣʴʰʫʶʪʴ ʤʽʥʣʠʚʽʩʪʴ ʪʝʩʪ-

ʢʫʣʴʪʫʨ, ʩʝʨʝʜ ʦʩʪʘʥʥʽʭ ʚʽʜʙʠʨʘʶʪʴ ʥʘʡʙʽʣʴʰ ʧʝʨʩʧʝʢʪʠʚʥʽ. ʊʘʢʠʡ ʧʽʜʭʽʜ, ʷʢ 

ʧʨʘʚʠʣʦ, ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʙʘʛʘʪʦʨʘʟʦʚʦ (ʩʪʫʧʽʥʯʘʩʪʦ), ʜʦʤʘʛʘʶʯʠʩʴ ʩʫʪʪʻʚʦʛʦ 

ʟʨʦʩʪʘʥʥʷ ʢʦʥʪʨʦʣʴʦʚʘʥʦʛʦ ʧʦʢʘʟʥʠʢʘ (ʘʢʪʠʚʥʽʩʪʴ, ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʪʘ ʽʥ.). 

ʇʦʪʝʥʮʽʡʥʽ ʤʦʞʣʠʚʦʩʪʽ ʤʫʪʘʛʝʥʝʟʫ (ʟ ʥʘʩʪʫʧʥʦʶ ʩʝʣʝʢʮʽʻʶ) ʟʫʤʦʚʣʝʥʽ 

ʟʘʣʝʞʥʽʩʪʶ ʙʽʦʩʠʥʪʝʟʫ ʮʽʣʴʦʚʦʛʦ ʧʨʦʜʫʢʪʫ ʚʽʜ ʙʘʛʘʪʴʦʭ ʤʝʪʘʙʦʣʽʯʥʠʭ ʧʨʦʮʝʩʽʚ 

ʚ ʦʨʛʘʥʽʟʤʽ ʧʨʦʜʫʮʝʥʪʘ. ʅʘʧʨʠʢʣʘʜ, ʧʽʜʚʠʱʝʥʘ ʘʢʪʠʚʥʽʩʪʴ ʦʨʛʘʥʽʟʤʫ, ʱʦ 

ʫʪʚʦʨʶʻ ʮʽʣʴʦʚʠʡ ʧʨʦʜʫʢʪ, ʦʯʽʢʫʻʪʴʩʷ, ʷʢʱʦ ʤʫʪʘʮʽʷ ʧʨʠʟʚʝʣʘ ʜʦ ʜʫʧʣʽʢʘʮʽʾ 

(ʧʦʜʚʦʻʥʥʷ) ʘʙʦ ʘʤʧʣʽʬʽʢʘʮʽʾ (ʤʥʦʞʝʥʥʷ) ʩʪʨʫʢʪʫʨʥʠʭ ʛʝʥʽʚ, ʚʢʣʶʯʝʥʠʭ ʫ 

ʩʠʩʪʝʤʫ ʩʠʥʪʝʟʫ ʮʽʣʴʦʚʦʛʦ ʧʨʦʜʫʢʪʫ. ɼʘʣʽ ʘʢʪʠʚʥʽʩʪʴ ʤʦʞʥʘ ʧʽʜʚʠʱʠʪʠ, ʷʢʱʦ 

ʟʘ ʨʘʭʫʥʦʢ ʨʽʟʥʠʭ ʪʠʧʽʚ ʤʫʪʘʮʽʡ ʙʫʜʫʪʴ ʧʨʠʛʥʽʯʝʥʽ ʬʫʥʢʮʽʾ ʨʝʧʨʝʩʦʨʥʠʭ ʛʝʥʽʚ, 
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ʱʦ ʨʝʛʫʣʶʶʪʴ ʩʠʥʪʝʟ ʮʽʣʴʦʚʦʛʦ ʧʨʦʜʫʢʪʫ. ʇʽʜʚʠʱʠʪʠ ʘʢʪʠʚʥʽʩʪʴ ʧʨʦʜʫʮʝʥʪʘ 

ʤʦʞʥʘ, ʟʤʽʥʠʚʰʠ (ʟʘ ʨʘʭʫʥʦʢ ʤʫʪʘʮʽʡ) ʩʠʩʪʝʤʫ ʪʨʘʥʩʧʦʨʪʫ ʧʦʧʝʨʝʜʥʠʢʽʚ 

ʮʽʣʴʦʚʦʛʦ ʧʨʦʜʫʢʪʫ ʫ ʢʣʽʪʠʥʫ. ʅʘʨʝʰʪʽ, ʽʥʦʜʽ ʨʽʟʢʝ ʟʙʽʣʴʰʝʥʥ ̫ ʢʽʣʴʢʦʩʪʽ 

ʮʽʣʴʦʚʦʛʦ ʧʨʦʜʫʢʪʫ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʞʠʪʪʻʟʜʘʪʥʽʩʪʴ ʚʣʘʩʥʦʛʦ ʧʨʦʜʫʮʝʥʪʘ 

(ʪʘʢ ʟʚʘʥʠʡ ʩʫʾʮʠʜʥʠʡ ʝʬʝʢʪ). ʇʽʜʚʠʱʝʥʥʷ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʧʨʦʜʫʮʝʥʪʘ ʜʦ 

ʫʪʚʦʨʝʥʦʾ ʥʠʤ ʨʝʯʦʚʠʥʠ ʯʘʩʪʦ ʥʝʦʙʭʽʜʥʦ ʜʣʷ ʦʪʨʠʤʘʥʥʷ, ʥʘʧʨʠʢʣʘʜ, 

ʩʫʧʝʨʧʨʦʜʫʮʝʥʪʽʚ ʘʥʪʠʙʽʦʪʠʢʽʚ. 

ʂʨʽʤ ʜʫʧʣʽʢʘʮʽʾ ʪʘ ʘʤʧʣʽʬʽʢʘʮʽʾ ʩʪʨʫʢʪʫʨʥʠʭ ʛʝʥʽʚ ʤʫʪʘʮʽʾ ʤʦʞʫʪʴ ʤʘʪʠ 

ʭʘʨʘʢʪʝʨ ʜʝʣʝʮʽʾ ï çʩʪʠʨʘʥʥʷè, ʪʦʙʪʦ, çʚʠʧʘʜʘʥʥʷè ʯʘʩʪʠʥʠ ʛʝʥʝʪʠʯʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ. ʄʫʪʘʮʽʾ ʤʦʞʫʪʴ ʙʫʪʠ ʟʫʤʦʚʣʝʥʽ ʪʨʘʥʩʧʦʟʠʮʽʻʶ (ʚʩʪʘʚʢʦʶ ʜʽʣʷʥʢʠ 

ʭʨʦʤʦʩʦʤʠ ʫ ʥʦʚʝ ʤʽʩʮʝ) ʘʙʦ ʽʥʚʝʨʩʽʻʶ (ʟʤʽʥʦʶ ʧʦʨʷʜʢʫ ʨʦʟʪʘʰʫʚʘʥʥʷ ʛʝʥʽʚ ʫ 

ʭʨʦʤʦʩʦʤʽ). ʇʨʠ ʮʴʦʤʫ ʛʝʥʦʤ ʤʫʪʘʥʪʥʦʛʦ ʦʨʛʘʥʽʟʤʫ ʟʘʟʥʘʻ ʟʤʽʥ, ʱʦ ʚʝʜʫʪʴ ʚ 

ʦʜʥʠʭ ʚʠʧʘʜʢʘʭ ʜʦ ʚʪʨʘʪʠ ʤʫʪʘʥʪʦʤ ʧʝʚʥʦʾ ʦʟʥʘʢʠ, ʘ ʚ ʽʥʰʠʭ ï ʜʦ ʧʦʷʚʠ ʥʦʚʦʾ. 

ʏʠʤʘʣʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʤʦʞʫʪʴ ʤʘʪʠ ʽ ʪʘʢ ʟʚʘʥʽ 

çʪʦʯʢʦʚʽè ʤʫʪʘʮʽʾ. ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʟʤʽʥʠ ʚʽʜʙʫʚʘʶʪʴʩʷ ʚ ʤʝʞʘʭ ʣʠʰʝ ʦʜʥʦʛʦ 

ʛʝʥʘ. ʅʘʧʨʠʢʣʘʜ, ʚʠʧʘʜʘʥʥʷ ʘʙʦ ʚʩʪʘʚʢʘ ʦʜʥʽʻʾ ʘʙʦ ʢʽʣʴʢʦʭ ʦʩʥʦʚ. ɼʦ 

çʪʦʯʢʦʚʠʭè ʤʫʪʘʮʽʡ ʚʽʜʥʦʩʷʪʴʩʷ ʪʨʘʥʩʚʝʨʩʽʷ (ʢʦʣʠ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘʤʽʥʘ ʧʫʨʠʥʫ 

ʥʘ ʧʽʨʠʤʽʜʠʥ) ʽ ʪʨʘʥʟʠʮʽʷ (ʟʘʤʽʥʘ ʦʜʥʦʛʦ ʧʫʨʠʥʫ ʥʘ ʽʥʰʠʡ ʧʫʨʠʥ ʘʙʦ ʦʜʥʦʛʦ 

ʧʽʨʠʤʽʜʠʥʫ ʥʘ ʽʥʰʠʡ ʧʽʨʠʤʽʜʠʥ). ɿʘʤʽʥʠ ʚ ʦʜʥʽʡ ʧʘʨʽ ʥʫʢʣʝʦʪʠʜʽʚ (ʤʽʥʽʤʘʣʴʥʽ 

ʟʘʤʽʥʠ) ʧʨʠ ʧʝʨʝʜʘʯʽ ʛʝʥʝʪʠʯʥʦʛʦ ʢʦʜʫ ʥʘ ʩʪʘʜʽʾ ʪʨʘʥʩʣʷʮʽʾ ʚʝʜʫʪʴ ʜʦ ʧʦʷʚʠ ʚ 

ʙʽʣʢʫ, ʱʦ ʢʦʜʫʻʪʴʩʷ, ʟʘʤʽʩʪʴ ʦʜʥʽʻʾ ʘʤʽʥʦʢʠʩʣʦʪʠ ʽʥʰʦ.ʾ ʎʝ ʤʦʞʝ ʨʽʟʢʦ ʟʤʽʥʠʪʠ 

ʢʦʥʬʦʨʤʘʮʽʶ ʜʘʥʦʛʦ ʙʽʣʢʘ ʪʘ, ʚʽʜʧʦʚʽʜʥʦ, ʡʦʛʦ ʬʫʥʢʮʽʦʥʘʣʴʥʫ ʘʢʪʠʚʥʽʩʪʴ. 

4. ɻʽʙʨʠʜʠʟʘʮʽʷ (ʧʨʦʮʝʩ ʦʪʨʠʤʘʥʥʷ ʛʽʙʨʠʜʽʚ, ʚ ʦʩʥʦʚʽ ʷʢʦʛʦ ʣʝʞʠʪʴ 

ʦʙô̒ ʜʥʘʥʥʷ ʛʝʥʝʪʠʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʨʽʟʥʠʭ ʢʣʽʪʠʥ ʚ ʦʜʥʽʡ ʢʣʽʪʠʥʽ) ï ʷʢ ʤʝʪʦʜ 

ʚʠʚʝʜʝʥʥʷ ʢʦʨʠʩʥʠʭ ʬʦʨʤ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ. ʊʫʪ ʻ ʘʥʘʣʦʛʽʷ ʟ ̔ ʩʧʦʩʦʙʦʤ 

ʩʭʨʝʱʫʚʘʥʥʷ ʫ ʚʠʱʠʭ ʝʫʢʘʨʽʦʪʽʚ. 

ɿ ʫʩʴʦʛʦ ʚʠʢʣʘʜʝʥʦʛʦ ʚʠʧʣʠʚʘʻ, ʱʦ ʩʫʯʘʩʥʠʡ ʙʽʦʦʙᾷ̒ ʢʪ, ʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ï ʮʝ ʩʫʧʝʨʧʨʦʜʫʮʝʥʪ, ʷʢʠʡ 

ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʚʠʭʽʜʥʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʰʪʘʤʫ ʥʝ ʟʘ ʦʜʥʠʤ, ʘ, ʷʢ ʧʨʘʚʠʣʦ, ʟʘ 

ʜʝʢʽʣʴʢʦʤʘ ʧʦʢʘʟʥʠʢʘʤʠ. ɿʙʝʨʽʛʘʥʥʷ ʪʘʢʠʭ ʰʪʘʤʽʚ-ʩʫʧʝʨʧʨʦʜʫʮʝʥʪʽʚ ʻ 



88 

ʩʝʨʡʦʟʥʦʶ ʩʘʤʦʩʪʽʡʥʦʶ ʧʨʦʙʣʝʤʦʶ. ʇʨʠ ʚʩʽʭ ʩʧʦʩʦʙʘʭ ʟʙʝʨʽʛʘʥʥʷ ʾʭ ʥʝʦʙʭʽʜʥʦ 

ʧʝʨʽʦʜʠʯʥʦ ʧʝʨʝʩʽʶʚʘʪʠ ʪʘ ʧʝʨʝʚʽʨʷʪʠ ʷʢ ʥʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ, ʪʘʢ ʽ ʥʘ ʽʥʰʽ 

ʚʘʞʣʠʚʽ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʚʣʘʩʪʠʚʦʩʪʽ. 

ʋ ʨʘʟʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʠʱʠʭ ʨʦʩʣʠʥ ʪʘ ʪʚʘʨʠʥ ʚ ʷʢʦʩʪʽ ʙʽʦʦʙᾷ̒ ʢʪ̔ʚ ʜʣʷ 

ʦʪʨʠʤʘʥʥʷ, ʥʘʧʨʠʢʣʘʜ, ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ ʤʦʞʣʠʚʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʫʪʘʛʝʥʝʟʫ 

ʪʘ ʩʝʣʝʢʮʽʾ ʜʣʷ ʾʭ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʦʙʤʝʞʝʥʽ. ʆʜʥʘʢ, ʫ ʧʨʠʥʮʠʧʽ ʤʫʪʘʛʝʥʝʟ ʪʘ 

ʩʝʣʝʢʮʽʷ ʪʫʪ ʥʝ ʚʠʢʣʶʯʝʥʽ. ʆʩʦʙʣʠʚʦ ʮʝ ʩʪʦʩʫʻʪʴʩʷ ʨʦʩʣʠʥ, ʱʦ ʫʪʚʦʨʶʶʪʴ 

ʚʪʦʨʠʥʥʽ ʤʝʪʘʙʦʣʽʪʠ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʷʢ ʣʽʢʘʨʩʴʢʽ ʨʝʯʦʚʠʥʠ. 

 

ʋʜʦʩʢʦʥʘʣʝʥʥʷ ʙʽʦʦʙ'ʻʢʪʽʚ ʤʝʪʦʜʘʤʠ ʢʣʽʪʠʥʥʦʾ ʽʥʞʝʥʝʨʽʾ 

ʇʨʦʪʷʛʦʤ ʙʘʛʘʪʴʦʭ ʨʦʢʽʚ ʤʫʪʘʛʝʥʝʟ ʪʘ ʩʝʣʝʢʮʽʷ ʫʩʧʽʰʥʦ ʟʘʩʪʦʩʦʚʫʚʘʣʠʩʷ ʽ 

ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠʤʫʪʴʩʷ ʧʨʠ ʫʜʦʩʢʦʥʘʣʝʥʥʽ ʙʽʦʦʙᾷ̒ ʢʪʽʚ ʥʘʜʘʣʽ. ʇʨʦʪʝ 

ʧʦʩʪʫʧʦʚʦ ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʩʫʪʪʻʚʽ ʦʙʤʝʞʝʥʥʷ ʫ ʜʦʩʷʛʥʝʥʥʽ ʮʽʣʝʡ, ʱʦ ʩʪʘʚʣʷʪʴʩʷ 

ʙʽʦʪʝʭʥʦʣʦʛʘʤʠ. ɯ ʭʦʯʘ ʛʦʣʦʚʥʠʡ ʰʣʷʭ ʟʥʷʪʪʷ ʪʘʢʠʭ ʦʙʤʝʞʝʥʴ ʧʦʚô̫ ʟʘʥʠʡ ʽʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʤʝʪʦʜʽʚ ʛʝʥʝʪʠʯʥʦʾ ʽʥʞʝʥʝʨʽʾ, ʧʝʚʥʽ ʧʝʨʩʧʝʢʪʠʚʠ ʤʘʻ ʽ ʢʣʽʪʠʥʥʘ 

ʽʥʞʝʥʝʨʽʷ ï ʦʙʤʽʥ ʜʽʣʷʥʢʘʤʠ ʭʨʦʤʦʩʦʤ ʫ ʧʨʦʢʘʨʽʦʪʽʚ ʘʙʦ ʜʽʣʷʥʢʘʤʠ ʽ ʥʘʚʽʪʴ 

ʮʽʣʠʤʠ ʭʨʦʤʦʩʦʤʘʤʠ ʫ ʝʫʢʘʨʽʦʪʽʚ. ʋ ʨʝʟʫʣʴʪʘʪʽ ʩʪʚʦʨʶʶʪʴʩʷ ʥʝʧʨʠʨʦʜʥʽ 

ʙʽʦʦʙᾷ̒ ʢʪʠ, ʩʝʨʝʜ ʷʢʠʭ ʤʦʞʫʪʴ ʙʫʪʠ ʚʽʜʽʙʨʘʥʽ ʧʨʦʜʫʮʝʥʪʠ ʥʦʚʠʭ ʨʝʯʦʚʠʥ ʘʙʦ 

ʦʨʛʘʥʽʟʤʠ ʟ ʮʽʥʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ. 

ʂʣʽʪʠʥʥʘ ʽʥʞʝʥʝʨʽʷ ï ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʩʧʝʮʽʘʣʴʥʠʤʠ ʤʝʪʦʜʘʤʠ ʢʣʽʪʠʥ 

ʥʦʚʦʛʦ ʪʠʧʫ. ʂʣʽʪʠʥʥʘ ʽʥʞʝʥʝʨʽʷ ʚʢʣʶʯʘʻ ʨʝʢʦʥʩʪʨʫʢʮʽʶ ʞʠʪʪʻʟʜʘʪʥʦʾ ʢʣʽʪʠʥʠ 

ʟ ʦʢʨʝʤʠʭ ʬʨʘʛʤʝʥʪʽʚ ʨʽʟʥʠʭ ʢʣʽʪʠʥ, ʦʙô̒ ʜʥʘʥʥʷ ʮʽʣʠʭ ʢʣʽʪʠʥ, ʱʦ ʥʘʣʝʞʘʪʴ ʜʦ 

ʨʽʟʥʠʭ ʚʠʜ̔ʚ (ʽ ʥʘʚʽʪʴ ʜʦ ʨʽʟʥʠʭ ʮʘʨʩʪʚ ï ʨʦʩʣʠʥʘʤ ʽ ʪʚʘʨʠʥʘʤ), ʟ ʫʪʚʦʨʝʥʥʷʤ 

ʢʣʽʪʠʥʠ, ʱʦ ʥʝʩʝ ʛʝʥʝʪʠʯʥʠʡ ʤʘʪʝʨʽʘʣ ʦʙʦʭ ʢʣʽʪʠʥ, ʪʘ ʽʥʰʽ ʦʧʝʨʘʮʽʾ. ʂʣʽʪʠʥʥʘ 

ʽʥʞʝʥʝʨʽʷ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʨʽʰʝʥʥʷ ʪʝʦʨʝʪʠʯʥʠʭ ʧʨʦʙʣʝʤ ʫ ʙʽʦʪʝʭʥʦʣʦʛʽʾ, 

ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʬʦʨʤ ʨʦʩʣʠʥ ʽ ʪʚʘʨʠʥ, ʱʦ ʚʦʣʦʜʽʶʪʴ ʢʦʨʠʩʥʠʤʠ ʦʟʥʘʢʘʤʠ. 

ʎʝʡ ʨʦʟʜʽʣ ʙʽʦʪʝʭʥʦʣʦʛʽʾ, ʱʦ ʽʥʪʝʥʩʠʚʥʦ ʨʦʟʚʠʚʘʻʪʴʩʷ ʚ ʥʘʰ ʯʘʩ, 

ʦʙʫʤʦʚʠʚ ʧʦʷʚʫ ʟʦʚʩʽʤ ʥʦʚʠʭ ʥʝʪʨʘʜʠʮʽʡʥʠʭ ʦʙô̒ ʢʪʽʚ ï ʪʢʘʥʠʥ ʽ ʢʣʽʪʠʥ ʚʠʱʠʭ 

ʙʘʛʘʪʦʢʣʽʪʠʥʥʠʭ ʦʨʛʘʥʽʟʤʽʚ, ʪʚʘʨʠʥ ʽ ʨʦʩʣʠʥ, ʱʦ ʢʫʣʴʪʠʚʫʶʪʴʩʷ, ʘ ʪʘʢʦʞ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʩʪʚʦʨʶʚʘʥʠʭ ʤʝʪʦʜʘʤʠ ʛʝʥʝʪʠʯʥʦʾ ʽʥʞʝʥʝʨʽʾ (ʨʠʩ. 72).  
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ʈʠʩ. 72. ʉʭʝʤʘ ʟʣʠʪʪʷ ʜʚʦʭ ʦʜʥʦʷʜʝʨʥʠʭ ʢʣʽʪʠʥ ɸ ʽ ɺ, ʱʦ ʥʘʣʝʞʘʪʴ 

ʪʚʘʨʠʥʘʤ ʜʚʦʭ ʨʽʟʥʠʭ ʚʠʜʽʚ  
 

ɹʘʛʘʪʦʷʜʝʨʥʽ ʢʣʽʪʠʥʠ (ʧʦʣʽʢʘʨʽʦʥʠ), ʱʦ ʫʪʚʦʨʠʣʠʩʷ ʚʥʘʩʣʽʜʦʢ ʟʣʠʪʪʷ 

ʢʣʽʪʠʥ ʜʚʦʭ ʨʽʟʥʠʭ ʪʠʧʽʚ (ɸ ʽ ɺ), ʤʦʞʫʪʴ ʙʫʪʠ ʫ ʪʨʴʦʭ ʢʦʤʙʽʥʘʮʽʷʭ ï ɸɸ, ɺɺ, 

ɸɺ. 

ʇʦʣʽʢʘʨʽʦʥʠ, ʱʦ ʤʽʩʪʷʪʴ ʷʜʨʘ ʣʠʰʝ ʦʜʥʦʛʦ ʢʣʽʪʠʥʥʦʛʦ ʪʠʧʫ (ɸɸ ʽ ɺɺ), 

ʥʘʟʠʚʘʶʪʴʩʷ ʛʦʤʦʢʘʨʽʦʥʘʤʠ; ʧʦʣʽʢʘʨʽʦʥʠ, ʜʦ ʩʢʣʘʜʫ ʷʢʠʭ ʚʭʦʜʷʪʴ ʷʜʨʘ ʦʙʦʭ 

ʙʘʪʴʢʽʚʩʴʢʠʭ ʪʠʧʽʚ (ɸɺ), ʥʘʣʝʞʘʪʴ ʜʦ ʛʝʪʝʨʦʢʘʨʽʦʥʽʚ. ɿʣʠʪʪʷ ʫ ʛʝʪʝʨʦʢʘʨʽʦʥʘʭ 

ʷʜʝʨ ʧʽʩʣʷ ʟʣʠʪʪʷ ʢʣʽʪʠʥ ʦʙʫʤʦʚʣʶʻ ʩʪʚʦʨʝʥʥʷ ʢʣʽʪʠʥʥʦʛʦ ʛʽʙʨʠʜʫ ï ʩʠʥʢʘʨʽʦʥʫ.  

ɺ ʦʩʪʘʥʥʽ ʨʦʢʠ ʜʫʞʝ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʶʪʴ ʤʝʪʦʜ ʟʣʠʪʪʷ ʧʨʦʪʦʧʣʘʩʪʽʚ 

(ʙʘʢʪʝʨʽʘʣʴʥʽ ʘʙʦ ʨʦʩʣʠʥʥʽ ʢʣʽʪʠʥʠ, ʧʦʚʥʽʩʪʶ ʧʦʟʙʘʚʣʝʥʽ ʢʣʽʪʠʥʥʦʾ ʩʪʽʥʢʠ ʪʘ 

ʦʪʦʯʝʥʽ ʣʠʰʝ ʮʠʪʦʧʣʘʟʤʘʪʠʯʥʦʶ ʤʝʤʙʨʘʥʦʶ). ʎʝʡ ʤʝʪʦʜ, ʦʯʝʚʠʜʥʦ, ʻ 

ʫʥʽʚʝʨʩʘʣʴʥʠʤ ʩʧʦʩʦʙʦʤ ʫʚʝʜʝʥʥʷ ʛʝʥʝʪʠʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʚ ʢʣʽʪʠʥʠ ʨʽʟʥʦʛʦ 

ʧʦʭʦʜʞʝʥʥʷ. ʇʨʦʩʪʦʪʘ ʤʝʪʦʜʫ ʨʦʙʠʪʴ ʡʦʛʦ ʜʦʩʪʫʧʥʠʤ ʜʣʷ ʩʝʣʝʢʮʽʾ ʧʨʦʤʠʩʣʦʚʦ 

ʚʘʞʣʠʚʠʭ ʧʨʦʜʫʮʝʥʪʽʚ. ʄʝʪʦʜ ʚʽʜʢʨʠʚʘʻ ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʦʜʝʨʞʘʥʥʷ 

ʤʽʞʚʠʜʦʚʠʭ ʽ ʤʽʞʨʦʜʠʥʥʠʭ ʛʽʙʨʠʜʽʚ ʽ ʩʭʨʝʱʫʚʘʥʥʷ ʬʝʥʦʪʠʧʽʯʥʦ ʚʽʜʜʘʣʝʥʠʭ 

ʬʦʨʤ ʞʠʚʦʛʦ. ʆʪʨʠʤʘʥʦ ʧʦʟʠʪʠʚʥʽ ʨʝʟʫʣʴʪʘʪʠ ʟʣʠʪʪʷ ʙʘʢʪʝʨʽʘʣʴʥʠʭ, 

ʜʨʽʞʜʞʦʚʠʭ ʽ ʨʦʩʣʠʥʥʠʭ ʢʣʽʪʠʥ, ʤʽʞʚʠʜʦʚʽ ʡ ʤʽʞʨʦʜʠʥʥʽ ʛʽʙʨʠʜʠ ʜʨʽʞʜʞʽʚ. 
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ɺʜʘʣʦʩʷ ʦʜʝʨʞʘʪʠ ʛʽʙʨʠʜʥʽ ʢʣʽʪʠʥʠ ʚ ʨʝʟʫʣʴʪʘʪʽ ʟʣʠʪʪʷ ʢʣʽʪʠʥ ʦʨʛʘʥʽʟʤʽʚ, ʱʦ 

ʥʘʣʝʞʘʪʴ ʜʦ ʨʽʟʥʠʭ ʮʘʨʩʪʚ: ʪʚʘʨʠʥʥʦʛʦ ʡ ʨʦʩʣʠʥʥʦʛʦ (ʨʠʩ. 73). 

 

ʈʠʩ. 73. ʉʭʝʤʘ ʟʣʠʪʪʷ ʧʨʦʪʦʧʣʘʩʪʽʚ:  
1 ï ʽʟʦʣʴʦʚʘʥʽ ʧʨʦʪʦʧʣʘʩʪʠ; 2 ï ʟʣʠʧʘʥʥʷ ʧʨʦʪʦʧʣʘʩʪʽʚ ʚ ʨʝʟʫʣʴʪʘʪʽ ʜʝʛʽʜʨʘʪʘʮʽʾ;                      

3 ï ʫʪʚʦʨʝʥʥʷ ʧʽʨ ʚ ʤʝʤʙʨʘʥʽ ʧʨʦʪʦʧʣʘʩʪʘ; 4 ï ʧʝʨʝʪʽʢʘʥʥʷ ʯʝʨʝʟ ʧʦʨʠ ʚʥʫʪʨʽʰʥʴʦʢʣʽʪʠʥʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ; 5 ï ʛʽʙʨʠʜʥʠʡ ʧʨʦʪʦʧʣʘʩʪ 

 

ʅʦʨʤʘʣʴʥʽ ʢʣʽʪʠʥʠ ʚ ʧʨʠʨʦʜʥʠʭ ʫʤʦʚʘʭ ʫʢʨʘʡ ʨʽʜʢʦ ʟʣʠʚʘʶʪʴʩʷ ʦʜʥʘ ʟ 

ʽʥʰʦʶ. ɺʠʥʷʪʦʢ ʩʪʘʥʦʚʠʪʴ ʧʨʦʮʝʩ ʟʘʧʣʽʜʥʝʥʥʷ, ʘ ʪʘʢʦʞ ʧʨʦʮʝʩ ʧʣʘʟʤʦʛʘʤʽʾ ʫ 

ʚʠʱʠʭ ʛʨʠʙʽʚ, ʢʦʣʠ ʦʜʥʦʷʜʝʨʥʽ ʛʘʧʣʦʾʜʥʽ ʢʣʽʪʠʥʠ ʟʣʠʚʘʶʪʴʩʷ, ʫʪʚʦʨʶʶʯʠ 

ʜʚʦʷʜʝʨʥʽ (ʜʠʢʘʨʽʦʥʠ) ʦʨʛʘʥʽʟʤʠ. ʊʘʢʽ ʢʣʽʪʠʥʠ ʨʦʟʤʥʦʞʫʶʪʴʩʷ ʤʽʪʦʪʠʯʥʦ, 

ʟʘʣʠʰʘʶʯʠʩʴ ʜʚʦʷʜʝʨʥʠʤʠ, ʽ ʚ ʨʝʟʫʣʴʪʘʪʽ ʫʪʚʦʨʶʶʪʴ ʜʦʙʨʝ ʚʽʜʦʤʽ ʧʣʦʜʦʚʽ ʪʽʣʘ. 

ʇʨʦʮʝʩʫ ʟʣʠʪʪʷ ʧʝʨʝʰʢʦʜʞʘʻ ʢʣʽʪʠʥʥʘ ʩʪʽʥʢʘ. ʊʘʢʠʤ ʯʠʥʦʤ, ʧʝʨʰʠʡ ʝʪʘʧ 

ʨʦʙʦʪʠ ʧʦʚô̫ ʟʘʥʠʡ ʽʟ ʚʠʜʘʣʝʥʥʷʤ ʢʣʽʪʠʥʥʦʾ ʩʪʽʥʢʠ ʽ ʦʪʨʠʤʘʥʥʷʤ ʧʨʦʪʦʧʣʘʩʪʽʚ. 

ʋ ʧʨʦʢʘʨʽʦʪʽʚ ï ʝʫʙʘʢʪʝʨʽʡ ʪʘ ʘʢʪʠʥʦʤʽʮʝʪʽʚ ï ʙʘʛʘʪʦʢʣʽʪʠʥʥʠʭ ʙʘʢʪʝʨʽʡ, 

ʢʣʽʪʠʥʥʘ ʩʪʽʥʢʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʞʦʨʩʪʢʦʛʦ ʧʦʣʽʤʝʨʫ ʧʝʧʪʠʜʦʛʣʽʢʘʥʫ, ʱʦ 

ʧʽʜʪʨʠʤʫʻ ʬʦʨʤʫ ʢʣʽʪʠʥʠ ʪʘ ʟʘʙʝʟʧʝʯʫʻ ʟʘʭʠʩʪ ʮʠʪʦʧʣʘʟʤʘʪʠʯʥʦʾ ʤʝʤʙʨʘʥʠ ʚʽʜ 

ʧʝʨʝʧʘʜʫ ʦʩʤʦʪʠʯʥʦʛʦ ʪʠʩʢʫ ʤʽʞ ʟʦʚʥʽʰʥʽʤ ʩʝʨʝʜʦʚʠʱʝʤ ʪʘ ʮʠʪʦʧʣʘʟʤʦʶ. 

ʇʝʧʪʠʜʦʛʣʽʢʘʥ ʤʦʞʝ ʙʫʪʠ ʨʦʟʱʝʧʣʝʥʠʡ ʟʘ ʜʦʧʦʤʦʛʦʶ ʬʝʨʤʝʥʪʽʚ, ʟ ʷʢʠʭ 

ʥʘʡʚʽʜʦʤʽʰʠʤ ʻ ʣʽʟʦʮʠʤ. 

ʗʢʱʦ ʙʽʦʦʙᾷ̒ ʢʪ ʥʘʣʝʞʠʪʴ ʜʦ ʤʽʢʨʦʩʢʦʧʽʯʥʠʭ (ʮʚʽʣʝʚʠʭ ʪʘ ʜʨʽʞʜʞʦʚʠʭ) 

ʛʨʠʙʽʚ, ʪʦ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʧʨʦʪʦʧʣʘʩʪʽʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ, ʷʢ ʧʨʘʚʠʣʦ, ʥʝ ʣʽʟʦʮʠʤ, 

ʘ ʢʦʤʧʣʝʢʩʥʠʡ ʬʝʨʤʝʥʪʥʠʡ ʧʨʝʧʘʨʘʪ, ʚʠʜʽʣʝʥʠʡ ʽʟ ʪʨʘʚʥʦʛʦ ʪʨʘʢʪʫ 

ʚʠʥʦʛʨʘʜʥʦʛʦ ʨʘʚʣʠʢʘ Helix pomatia. 
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ɼʣʷ ʚʠʜʘʣʝʥʥʷ ʢʣʽʪʠʥʥʦʾ ʩʪʽʥʢʠ ʧʨʠ ʦʪʨʠʤʘʥʥʽ ʨʦʩʣʠʥʥʠʭ ʧʨʦʪʦʧʣʘʩʪʽʚ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʬʝʨʤʝʥʪʥʽ ʧʨʝʧʘʨʘʪʠ ʪʨʴʦʭ ʪʠʧʽʚ ï ʮʝʣʶʣʘʟʠ, ʛʝʤʽʮʝʣʶʣʘʟʠ 

ʪʘ ʧʝʢʪʠʥʘʟʠ. ɼʽʷ ʮʠʭ ʬʝʨʤʝʥʪʽʚ ʧʦʣʷʛʘʻ ʫ ʜʝʩʪʨʫʢʮʽʾ ʦʩʥʦʚʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ 

ʢʣʽʪʠʥʥʦʾ ʩʪʽʥʢʠ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʾʾ ʤʝʭʘʥʽʯʥʫ ʤʽʮʥʽʩʪʴ. ʋ ʨʦʩʣʠʥʥʠʭ ʢʣʽʪʠʥ 

ʮʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʻ ʮʝʣʶʣʦʟʘ, ʛʝʤʽʮʝʣʶʣʦʟʘ ʪʘ ʧʝʢʪʠʥʦʚʽ ʨʝʯʦʚʠʥʠ, ʷʢʽ 

ʟʥʘʭʦʜʷʪʴʩʷ ʫ ʢʣʽʪʠʥʥʽʡ ʩʪʽʥʮʽ ʫ ʨʽʟʥʠʭ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʭ. ʊʦʤʫ ʢʦʤʙʽʥʘʮʽʾ 

ʬʝʨʤʝʥʪʥʠʭ ʧʨʝʧʘʨʘʪʽʚ, ʾʭ ʢʽʣʴʢʽʩʥʽ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʪʘ ʯʘʩ ʦʙʨʦʙʢʠ ʧʦʚʠʥʥʽ 

ʝʤʧʽʨʠʯʥʦ ʧʽʜʙʠʨʘʪʠʩʷ ʜʣʷ ʢʦʞʥʦʛʦ ʢʦʥʢʨʝʪʥʦʛʦ ʚʠʧʘʜʢʫ. 

ʆʜʥʘʢ, ʧʨʠ ʬʝʨʤʝʥʪʘʪʠʚʥʦʤʫ ʧʦʨʫʰʝʥʥʽ ʢʣʽʪʠʥʥʦʾ ʩʪʽʥʢʠ ʚʘʞʣʠʚʠʤ ʻ 

ʟʙʝʨʝʞʝʥʥʷ ʮʽʣʽʩʥʦʩʪʽ ʧʣʘʟʤʘʪʠʯʥʦʾ ʤʝʤʙʨʘʥʠ ʧʨʦʪʦʧʣʘʩʪʘ, ʘ ʮʝ ʟʫʤʦʚʣʝʥʦ 

ʨʽʟʥʠʮʝʶ ʚʝʣʠʯʠʥʠ ʦʩʤʦʪʠʯʥʦʛʦ ʪʠʩʢʫ ʚ ʢʣʽʪʠʥʽ ʪʘ ʚ ʩʝʨʝʜʦʚʠʱʽ. ɿʘ ʪʘʢʠʭ ʫʤʦʚ 

ʬʝʨʤʝʥʪʘʪʠʚʥʘ ʦʙʨʦʙʢʘ ʢʣʽʪʠʥʥʦʾ ʩʪʽʥʢʠ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʧʨʦʪʦʧʣʘʩʪʽʚ 

ʧʨʦʚʦʜʠʪʴʩʷ ʫ çʛʽʧʝʨʪʦʥʽʯʥʦʤʫè ʩʝʨʝʜʦʚʠʱʽ ʟ 20%-ʥʠʤ ʨʦʟʯʠʥʦʤ ʩʘʭʘʨʦʟʠ ʘʙʦ 

10%-ʥʠʤ ʨʦʟʯʠʥʦʤ NaCl ʟʘʣʝʞʥʦ ʚʽʜ ʦʩʦʙʣʠʚʦʩʪʝʡ ʙʽʦʦʙôʻʢʪʘ.   

ʅʘ ʜʨʫʛʦʤʫ, ʜʫʞʝ ʩʢʣʘʜʥʦʤʫ ʽ ʚʽʜʧʦʚʽʜʘʣʴʥʦʤʫ, ʝʪʘʧʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʣʠʪʪʷ 

ʜʚʦʭ ʧʨʦʪʦʧʣʘʩʪʽʚ ʨʽʟʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ. 

ɼʣʷ ʽʥʜʫʢʮʽʾ ʟʣʠʪʪʷ ʧʨʦʪʦʧʣʘʩʪʽʚ ʽ ʢʣʽʪʠʥ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʨʝʯʦʚʠʥʠ 

ʨʽʟʥʦʾ ʧʨʠʨʦʜʠ: ʡʦʥʠ ʉʘ2+, ʧʦʣʽʝʪʠʣʝʥʛʣʢ̔ʦʣʴ, ʣʽʟʦʣʝʮʠʪʠʥ, ʤʦʥʦʦʣʝʘʪ 

ʛʣʽʮʝʨʠʥʫ, ʚʽʨʫʩ ʉʝʥʜʘʡ. 

ʇʝʨʝʚʘʛʘ ʚʽʨʫʩʫ ʉʝʥʜʘʡ ʷʢ ʘʛʝʥʪʘ, ʱʦ ʩʧʨʠʷʻ ʟʣʠʪʪʶ ʢʣʽʪʠʥ, ʧʦʣʷʛʘʻ ʫ 

ʧʦʚʥʽʡ ʚʽʜʩʫʪʥʦʩʪʽ ʮʠʪʦʪʦʢʩʠʯʥʦʛʦ ʝʬʝʢʪʫ. ɺʽʨʫʩ ʧʝʨʝʜ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

ʽʥʘʢʪʠʚʫʶʪʴ, ʦʧʨʦʤʽʥʶʶʯʠ ʫʣʴʪʨʘʬʽʦʣʝʪʦʚʦʶ ʣʘʤʧʦʶ ʧʨʦʪʷʛʦʤ 5 ʭʚʠʣʠʥ, ʧʨʠ 

ʮʴʦʤʫ ʚʽʥ ʚʪʨʘʯʘʻ ʟʜʘʪʥʽʩʪʴ ʜʦ ʨʦʟʤʥʦʞʝʥʥʷ, ʘʣʝ ʟʙʝʨʽʛʘʻ ʤʦʞʣʠʚʽʩʪʴ ʟʣʠʚʘʪʠ 

ʢʣʽʪʠʥʠ. 

ʇʨʦʪʦʧʣʘʩʪʠ ï ʦʩʥʦʚʥʠʡ ʦʙô̒ ʢʪ, ʷʢʠʤ ʦʧʝʨʫʻ ʢʣʽʪʠʥʥʘ ʽʥʞʝʥʝʨʽʷ, ʪʘʢʦʞ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʽ ʚ ʛʝʥʝʪʠʯʥʽʡ ʽʥʞʝʥʝʨʽʾ. ʇʨʠ ʮʴʦʤʫ ʦʙʤʽʥ ʤʦʣʝʢʫʣʘʤʠ ʪʘ 

ʬʨʘʛʤʝʥʪʘʤʠ ʤʦʣʝʢʫʣ ɼʅʂ ʫ ʧʨʦʪʦʧʣʘʩʪʽʚ ʜʦʩʷʛʘʻʪʴʩʷ ʣʝʛʰʝ, ʥʽʞ ʧʨʠ 

ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʢʣʽʪʠʥ ʟ ʾʭ ʩʢʣʘʜʥʽʰʦʶ ʦʙʦʣʦʥʢʦʶ. 

ʇʝʨʩʧʝʢʪʠʚʠ ʢʣʽʪʠʥʥʦʾ ʽʥʞʝʥʝʨʽʾ ʧʦʣʷʛʘʶʪʴ ʥʘʩʘʤʧʝʨʝʜ ʫ ʪʦʤʫ, ʱʦ ʟ ʾʾ 

ʜʦʧʦʤʦʛʦʶ ʤʦʞʣʠʚʝ ʦʪʨʠʤʘʥʥʷ ʤʽʞʚʠʜʦʚʠʭ ʪʘ ʤʽʞʨʦʜʦʚʠʭ ʛʽʙʨʠʜʥʠʭ ʢʫʣʴʪʫʨ 
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ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʘ ʪʘʢʦʞ ʛʽʙʨʠʜʥʠʭ ʢʣʽʪʠʥ ʤʽʞ ʚʽʜʜʘʣʝʥʠʤʠ ʚ ʝʚʦʣʶʮʽʡʥʦʤʫ 

ʚʽʜʥʦʰʝʥʥʽ ʙʘʛʘʪʦʢʣʽʪʠʥʥʠʤʠ ʦʨʛʘʥʽʟʤʘʤʠ. 

ʄʝʪʦʜʘʤʠ ʢʣʽʪʠʥʥʦʾ ʽʥʞʝʥʝʨʽʾ ʙʫʣʦ ʦʪʨʠʤʘʥʦ ʙʽʦʦʙôʻʢʪʠ-ʧʨʦʜʫʮʝʥʪʠ 

ʙʘʛʘʪʴʦʭ ʛʽʙʨʠʜʥʠʭ ɓ-ʣʘʢʪʘʤʥʠʭ ʘʥʪʠʙʽʦʪʠʢʽʚ, ʛʽʙʨʠʜʠ ʜʨʽʞʜʞʽʚ, ʛʽʙʨʠʜʦʤʠ ï 

ʧʨʦʜʫʮʝʥʪʠ ʤʦʥʦʢʣʦʥʘʣʴʥʠʭ ʘʥʪʠʪʽʣ, ʦʨʛʘʥʽʟʤʠ-ʩʠʤʙʽʦʥʪʠ (ʚʠʱʽ ʨʦʩʣʠʥʠ ʟ 

ʘʟʦʪʬʽʢʩʫʚʘʣʴʥʠʤʠ ʮʽʘʥʦʙʘʢʪʝʨʽʷʤʠ). 

 

ʉʪʚʦʨʝʥʥʷ ʙʽʦʦʙԁ̒ ʢʪʽʚ ʤʝʪʦʜʘʤʠ ʛʝʥʝʪʠʯʥʦʾ ʽʥʞʝʥʝʨʽʾ 

ɻʝʥʝʪʠʯʥʘ ʽʥʞʝʥʝʨʽʷ ʥʘʙʘʛʘʪʦ ʢʦʥʢʨʝʪʥʽʰʘ ʽ ʪʦʯʥʽʰʘ ʟʘ ʢʣʽʪʠʥʥʫ ʟʘ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʭ ʦʙô̒ ʢʪʽʚ ʽ ʦʧʝʨʫʻ, ʚ ʦʩʥʦʚʥʦʤʫ, ʟ ʨʽʟʥʠʤʠ 

ʟʘ ʬʦʨʤʦʶ ʪʘ ʨʦʟʤʽʨʘʤʠ ʬʨʘʛʤʝʥʪʘʤʠ ʢʣʽʪʠʥʠ. ʄʝʪʘ ʧʨʠʢʣʘʜʥʦʾ ʛʝʥʝʪʠʯʥʦʾ 

ʽʥʞʝʥʝʨʽʾ ʧʦʣʷʛʘʻ ʚ ʢʦʥʩʪʨʫʶʚʘʥʥ ̔ʪʘʢʠʭ ʨʝʢʦʤʙʽʥʘʥʪʥʠʭ ʤʦʣʝʢʫʣ ɼʅʂ, ʷʢʽ ʧʨʠ 

ʚʧʨʦʚʘʜʞʝʥʥʽ ʚ ʛʝʥʝʪʠʯʥʠʡ ʘʧʘʨʘʪ ʥʘʜʘʚʘʣʠ ʙ ʦʨʛʘʥʽʟʤʫ ʚʣʘʩʪʠʚʦʩʪʽ, ʢʦʨʠʩʥʽ 

ʜʣʷ ʣʶʜʠʥʠ. 

ɻʝʥʝʪʠʯʥʫ ʽʥʞʝʥʝʨʽʶ ʤʦʞʥʘ ʧʨʝʜʩʪʘʚʠʪʠ ʷʢ ʧʦʻʜʥʘʥʥʷ ʬʨʘʛʤʝʥʪʽʚ ɼʅʂ 

ʧʨʠʨʦʜʥʦʛʦ ʪʘ ʩʠʥʪʝʪʠʯʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʘʙʦ ʾʭ ʢʦʤʙʽʥʘʮʽʶ in vitro ʟ 

ʧʦʜʘʣʴʰʠʤ ʚʚʝʜʝʥʥʷʤ ʦʪʨʠʤʘʥʠʭ ʨʝʢʦʤʙʽʥʘʥʪʥʠʭ ʩʪʨʫʢʪʫʨ ʫ ʞʠʚʫ ʢʣʽʪʠʥʫ ʜʣʷ 

ʪʦʛʦ, ʱʦʙ ʫʚʝʜʝʥʠʡ ʬʨʘʛʤʝʥʪ ɼʅʂ ʧʽʩʣʷ ʚʢʣʶʯʝʥʥʷ ʡʦʛʦ ʚ ʭʨʦʤʦʩʦʤʫ ʘʙʦ 

ʨʝʧʣʽʢʫʚʘʚʩʷ (ʩʪʚʦʨʶʚʘʚ ʢʦʧʽʾ), ʘʙʦ ʘʚʪʦʥʦʤʥʦ ʝʢʩʧʨʝʩʫʚʘʚʩʷ (ʧʨʦʮʝʩ, ʧʨʠ 

ʷʢʦʤʫ ʩʧʘʜʢʦʚʘ ʽʥʬʦʨʤʘʮʽʷ ʛʝʥʽʚ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʩʠʥʪʝʟʫ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʧʨʦʜʫʢʪʫ). ʆʪʞʝ, ʛʝʥʝʪʠʯʥʠʡ ʤʘʪʝʨʽʘʣ, ʱʦ ʚʚʦʜʠʪʴʩʷ, ʩʪʘʻ 

ʯʘʩʪʠʥʦʶ ʛʝʥʦʤʫ ʢʣʽʪʠʥʠ.  

ɼʣʷ ʨʦʙʦʪʠ ʥʝʦʙʭʽʜʥʦ ʤʘʪʠ: 

ʘ) ʛʝʥʝʪʠʯʥʠʡ ʤʘʪʝʨʽʘʣ (ʢʣʽʪʠʥʫ-ʛʦʩʧʦʜʘʨʷ); 

ʙ) ʪʨʘʥʩʧʦʨʪʥʠʡ ʧʨʠʩʪʨʽʡ ï ʚʝʢʪʦʨ, ʱʦ ʧʝʨʝʥʦʩʠʪʴ ʛʝʥʝʪʠʯʥʠʡ ʤʘʪʝʨʽʘʣ ʫ 

ʢʣʽʪʠʥʫ; 

ʚ) ʥʘʙʽʨ ʩʧʝʮʠʬʽʯʥʠʭ ʬʝʨʤʝʥʪʽʚ ï ç̔ ʥʩʪʨʫʤʝʥʪʽʚè ʛʝʥʥʦʾ ʽʥʞʝʥʝʨʽʾ. 

ʇʨʠʥʮʠʧʠ ʪʘ ʤʝʪʦʜʠ ʛʝʥʝʪʠʯʥʦʾ ʽʥʞʝʥʝʨʽʾ ʚʽʜʧʨʘʮʴʦʚʘʥʽ, ʥʘʩʘʤʧʝʨʝʜ, ʥʘ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʘʭ; ʙʘʢʪʝʨʽʷʭ ï ʧʨʦʢʘʨʽʦʪʘʭ ʪʘ ʜʨʽʞʜʞʘʭ ï ʝʫʢʘʨʽʦʪʘʭ. 
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ʊʝʭʥʦʣʦʛʽʷ ʨʝʢʦʤʙʽʥʘʥʪʥʠʭ ɼʅʂ ʚʠʢʦʨʠʩʪʦʚʫʻ ʪʘʢʽ ʤʝʪʦʜʠ: 

- ʩʧʝʮʠʬʽʯʥʝ ʨʦʟʱʝʧʣʝʥʥʷ ɼʅʂ ʨʝʩʪʨʠʢʪʘʟʘʤʠ, ʱʦ ʧʨʠʩʢʦʨʶʻ ʚʠʜʽʣʝʥʥʷ ʪʘ 

ʤʘʥʽʧʫʣʷʮʽʾ ʟ ʦʢʨʝʤʠʤʠ ʛʝʥʘʤʠ; 

- ʰʚʠʜʢʝ ʩʝʢʚʝʥʫʚʘʥʥʷ (ʙʽʦʭʽʤʽʯʥʽ ʤʝʪʦʜʠ ʚʩʪʘʥʦʚʣʝʥʥʷ ʧʦʩʣʽʜʦʚʥʦʩʪʽ 

ʥʫʢʣʝʦʪʠʜʥʠʭ ʦʩʥʦʚ ɼʅʂ) ʚʩʽʭ ʥʫʢʣʝʦʪʠʜʽʚ ʚ ʦʯʠʱʝʥʦʤʫ ʬʨʘʛʤʝʥʪʽ ɼʅʂ, 

ʱʦ ʜʦʟʚʦʣʷʻ ʚʠʟʥʘʯʠʪʠ ʤʝʞʽ ʛʝʥʘ ʪʘ ʘʤʽʥʦʢʠʩʣʦʪʥʫ ʧʦʩʣʽʜʦʚʥʽʩʪʴ, ʱʦ 

ʢʦʜʫʻʪʴʩʷ ʥʠʤ; 

- ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʨʝʢʦʤʙʽʥʘʥʪʥʦʾ ɼʅʂ; 

- ʛʽʙʨʠʜʠʟʘʮʽʷ ʥʫʢʣʝʾʥʦʚʠʭ ʢʠʩʣʦʪ, ʱʦ ʜʦʟʚʦʣʷʻ ʚʠʷʚʣʷʪʠ ʩʧʝʮʠʬʽʯʥʽ 

ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʈʅʂ ʘʙʦ ɼʅʂ ʟ ʙʽʣʴʰʦʶ ʪʦʯʥʽʩʪʶ ʪʘ ʯʫʪʣʠʚʽʩʪʶ, ʟʘʩʥʦʚʘʥʫ 

ʥʘ ʾʭ ʟʜʘʪʥʦʩʪʽ ʟʚô̫ ʟʫʚʘʪʠ ʢʦʤʧʣʝʤʝʥʪʘʨʥʽ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʥʫʢʣʝʾʥʦʚʠʭ 

ʢʠʩʣʦʪ; 

- ʢʣʦʥʫʚʘʥʥʷ ɼʅʂ: ʘʤʧʣʽʬʽʢʘʮʽʷ in vitro ʟʘ ʜʦʧʦʤʦʛʦʶ ʣʘʥʮʶʛʦʚʦʾ 

ʧʦʣʽʤʝʨʘʟʥʦʾ ʨʝʘʢʮʽʾ ʘʙʦ ʚʚʝʜʝʥʥʷ ʬʨʘʛʤʝʥʪʘ ɼʅʂ ʫ ʙʘʢʪʝʨʽʘʣʴʥʫ ʢʣʽʪʠʥʫ, 

ʷʢʘ ʧʽʩʣʷ ʪʘʢʦʾ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʚʽʜʪʚʦʨʶʻ ʮʝʡ ʬʨʘʛʤʝʥʪ ʫ ʤʽʣʴʡʦʥʘʭ ʢʦʧʽʡ; 

- ʚʚʝʜʝʥʥʷ ʨʝʢʦʤʙʽʥʘʥʪʥʦʾ ɼʅʂ ʫ ʢʣʽʪʠʥʠ ʯʠ ʦʨʛʘʥʽʟʤʠ. 

ɺʘʞʣʠʚʠʤ ʝʪʘʧʦʤ ʨʦʙʦʪʠ ʻ ʚʠʙʽʨ ʚʝʢʪʦʨʘ. ʅʘʡʯʘʩʪʽʰʝ ʾʭ ʢʦʥʩʪʨʫʶʶʪʴ ʥʘ 

ʦʩʥʦʚʽ ʧʣʘʟʤʽʜ (ʟʘ ʚʽʜʩʫʪʥʦʩʪʽ ʣʽʟʠʩʫ ʢʣʽʪʠʥʠ). ɿʘʚʜʘʥʥʷ ʚʝʢʪʦʨʘ ï ʜʦʥʝʩʪʠ 

ʦʙʨʘʥʫ ɼʅʂ ʫ ʢʣʽʪʠʥʫ-ʨʝʮʠʧʽʻʥʪ, ʚʙʫʜʫʚʘʪʠ ʾʾ ʚ ʛʝʥʦʤ, ʜʦʟʚʦʣʠʪʠ ʽʜʝʥʪʠʬʽʢʘʮʽʶ 

ʪʨʘʥʩʬʦʨʤʦʚʘʥʠʭ ʢʣʽʪʠʥ, ʟʘʙʝʟʧʝʯʠʪʠ ʩʪʘʙʽʣʴʥʫ ʝʢʩʧʨʝʩʽʶ ʚʚʝʜʝʥʦʛʦ ʛʝʥʘ. ʑʦʙ 

ʟʘʙʝʟʧʝʯʠʪʠ ʧʨʦʥʠʢʥʝʥʥʷ ʚʝʢʪʦʨʘ ʟ ʯʫʞʦʨʽʜʥʠʤ ʛʝʥʦʤ ʫ ʢʣʽʪʠʥʫ ʤʽʢʨʦʦʨʛʘʥʽʟʤʫ, 

ʟʘʣʝʞʥʦ ʚʽʜ ʾʾ ʚʠʜʫ, ʧʨʦʚʦʜʷʪʴ ʩʧʝʮʽʘʣʴʥʫ ʦʙʨʦʙʢʫ ʤʘʪʝʨʽʘʣʫ ʩʦʣʷʤʠ ʣʽʪʽʶ ʘʙʦ 

ʢʘʣʴʮʽʶ. ɺʥʘʩʣʽʜʦʢ ʮʴʦʛʦ ʚ ʢʣʽʪʠʥʥʽʡ ʩʪʽʥʮʽ ʬʦʨʤʫʶʪʴʩʷ ʦʪʚʦʨʠ ʥʝʚʝʣʠʢʦʛʦ 

ʜʽʘʤʝʪʨʘ, ʯʝʨʝʟ ʷʢʽ ʧʨʦʥʠʢʘʶʪʴ ʤʦʣʝʢʫʣʠ ʚʝʢʪʦʨʘ.  

ɺʙʫʜʦʚʫʚʘʥʥʷ ʛʝʥʘ ʫ ʚʝʢʪʦʨ (ʧʣʘʟʤʽʜʫ) ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʥʘʙʦʨʫ ʩʧʝʮʠʬʽʯʥʠʭ ʬʝʨʤʝʥʪʽʚ ï ʨʝʩʪʨʠʢʪʘʟ. ɻʝʥ ʫʪʨʠʤʫʻʪʴʩʷ ʫ ʚʝʢʪʦʨʽ 

ʩʧʦʯʘʪʢʫ ʟʘ ʨʘʭʫʥʦʢ ʚʦʜʥʝʚʠʭ ʟʚôʷʟʢʽʚ ʤʽʞ ʢʦʤʧʣʝʤʝʥʪʘʨʥʠʤʠ ʢʽʥʮʷʤʠ 

ʤʦʣʝʢʫʣʠ ɼʅʂ, ʘ ʧʦʪʽʤ ʟʘʢʨʽʧʣʷʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʬʝʨʤʝʥʪʽʚ ʣʽʛʘʟ 

ʢʦʚʘʣʝʥʪʥʠʤʠ ʟʚôʷʟʢʘʤʠ. ʉʫʩʧʝʥʟʽʷ ʢʣʽʪʠʥ ʤʽʢʨʦʦʨʛʘʥʽʟʤʫ ʨʘʟʦʤ ʽʟ ʚʝʢʪʦʨʦʤ 

ʧʽʩʣʷ ʽʥʢʫʙʘʮʽʾ ʟʘʩʽʚʘʻʪʴʩʷ ʥʘ ʫʱʽʣʴʥʝʥʝ ʞʠʚʠʣʴʥʝ ʩʝʨʝʜʦʚʠʱʝ, ʘ ʜʘʣʽ ʢʦʣʦʥʽʾ, 
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ʱʦ ʧʨʠ ʮʴʦʤʫ ʫʪʚʦʨʶʶʪʴʩʷ, ʧʝʨʝʥʦʩʷʪʴʩʷ ʥʘ ʘʛʘʨʦʚʠʡ ʢʦʩʷʢ. ʆʪʨʠʤʘʥʽ ʢʣʦʥʠ 

ʧʝʨʝʚʽʨʷʶʪʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʛʝʥʽʚ-ʤʘʨʢʝʨʽʚ (ʛʝʥ, ʱʦ ʜʦʟʚʦʣʷʻ ʨʦʟʨʽʟʥʷʪʠ ʛʽʙʨʠʜʥʽ 

ʢʣʽʪʠʥʠ ʜʣʷ ʝʬʝʢʪʠʚʥʦʾ ʾʭ ʩʝʣʝʢʮʽʾ) ʥʘ ʚʤʽʩʪ ʫ ʾʭ ʢʣʽʪʠʥʘʭ ʚʝʢʪʦʨʘ ʟ ʛʝʥʦʤ, ʷʢʠʡ 

ʚʽʜʧʦʚʽʜʘʻ ʟʘ ʘʢʪʠʚʥʽʩʪʴ ʙʽʦʩʠʥʪʝʟʫ ʮʽʣʴʦʚʦʛʦ ʧʨʦʜʫʢʪʫ, ʘ ʜʘʣʽ ʧʨʦʚʦʜʷʪʴ ʚʽʜʙʽʨ 

ʨʝʢʦʤʙʽʥʘʥʪʥʠʭ ʧʨʦʜʫʮʝʥʪʽʚ (ʨʠʩ. 74).  

ʄʘʨʢʝʨʥʽ ʛʝʥʠ ʤʦʞʫʪʴ ʚʽʜʧʦʚʽʜʘʪʠ ʟʘ ʩʪʽʡʢʽʩʪʴ ʜʦ ʘʥʪʠʙʽʦʪʠʢʽʚ 

(ʢʘʥʘʤʽʮʠʥʫ, ʪʝʪʨʘʮʠʢʣʽʥʫ, ʥʝʦʤʽʮʠʥʫ ʪʘ ʽʥ.), ʛʝʨʙʽʮʠʜʽʚ (ʫ ʨʦʩʣʠʥ). ʆʩʥʦʚʥʠʡ 

ʧʨʠʥʮʠʧ ʨʦʙʦʪʠ ʪʘʢʦʛʦ ʤʘʨʢʝʨʘ ï ʟʜʘʪʥʽʩʪʴ ʪʨʘʥʩʬʦʨʤʦʚʘʥʠʭ ʢʣʽʪʠʥ ʨʦʩʪʠ ʥʘ 

ʩʝʣʝʢʪʠʚʥʦʤʫ ʧʦʞʠʚʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ, ʟ ʜʦʙʘʚʢʦʶ ʧʝʚʥʠʭ ʨʝʯʦʚʠʥ, ʱʦ 

ʽʥʛʽʙʫʶʪʴ ʨʽʩʪ ʪʘ ʧʦʜʽʣ ʥʝʪʨʘʥʩʬʦʨʤʦʚʘʥʠʭ, ʥʦʨʤʘʣʴʥʠʭ ʢʣʽʪʠʥ. ɸʙʦ ʢʦʜʫʚʘʪʠ 

ʥʝʡʪʨʘʣʴʥʽ ʜʣʷ ʢʣʽʪʠʥ ʙʽʣʢʠ, ʥʘʷʚʥʽʩʪʴ ʷʢʠʭ ʫ ʪʢʘʥʠʥʘʭ ʤʦʞʥʘ ʣʝʛʢʦ ʪʝʩʪʫʚʘʪʠ. 

 

ʈʠʩ. 74. ʉʭʝʤʘ ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʙʽʦʦʙᾷʻʢʪʽʚ ʤʝʪʦʜʘʤʠ ʛʝʥʝʪʠʯʥʦʾ ʽʥʞʝʥʝʨʽʾ 

 

ʅʘʡʙʽʣʴʰʽ ʧʨʘʢʪʠʯʥʽ ʫʩʧʽʭʠ ʛʝʥʝʪʠʯʥʦʾ ʽʥʞʝʥʝʨʽʾ ʩʪʦʩʦʚʥʦ ʙʽʦʪʝʭʥʦʣʦʛʽʾ 

ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ ʜʦʩʷʛʥʫʪʦ ʥʠʥʽ ʫ ʩʬʝʨʽ ʩʪʚʦʨʝʥʥʷ ʰʪʘʤʽʚ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ï 

ʧʨʦʜʫʮʝʥʪʽʚ ʚʠʜʦʩʧʝʮʠʬʽʯʥʠʭ ʜʣʷ ʣʶʜʠʥʠ ʙʽʣʢʽʚ. ʊʘʢʽ ʙʽʣʢʠ ʜʣʷ ʤʽʢʨʦʙʥʦʾ 

ʢʣʽʪʠʥʠ ʻ ʯʫʞʦʨʽʜʥʠʤʠ, ʘ ʚ ʦʨʛʘʥʽʟʤʽ ʣʶʜʠʥʠ ʦʜʥʽ ʟ ʥʠʭ ʚʽʜʽʛʨʘʶʪʴ ʨʦʣʴ 
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ʙʽʦʨʝʛʫʣʷʪʦʨʽʚ (ʙʽʣʢʦʚʽ ʛʦʨʤʦʥʠ), ʽʥʰʽ ï ʬʘʢʪʦʨʽʚ ʚʨʦʜʞʝʥʦʛʦ ʽʤʫʥʽʪʝʪʫ 

(ʽʥʪʝʨʬʝʨʦʥʠ ʪʦʱʦ). 

 

ʂʦʥʪʨʦʣʴʥʽ ʧʠʪʘʥʥʷ 

1. ʗʢʫ ʨʦʣʴ ʛʨʘʻ ʙʽʦʦʙᾷ̒ ʢʪ ʫ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽ? ʑʦ ʤʦʞʝ ʙʫʪʠ 

ʚʠʢʦʨʠʩʪʘʥʝ ʚ ʷʢʦʩʪʽ ʙʽʦʦʙᾷ̒ ʢʪʘ ʚ ʙʽʦʪʝʭʥʦʣʦʛʽʾ? 

2. ʆʭʘʨʘʢʪʝʨʠʟʫʡʪʝ ʨʦʣʴ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʷʢ ʦʙôʻʢʪʽʚ-ʧʨʦʜʫʮʝʥʪʽʚ ʫ 

ʙʽʦʪʝʭʥʦʣʦʛʽʾ.  

3. ʗʢʠʤ ʯʠʥʦʤ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʙʽʦʦʙôʻʢʪʠ-ʧʨʦʜʫʮʝʥʪʠ ʟʘ ʨʽʚʥʷʤʠ 

ʦʨʛʘʥʽʟʘʮʽʾ? 

4. ʋ ʯʦʤʫ ʧʦʣʷʛʘʻ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ (ʚʽʨʫʩʽʚ, ʬʘʛʽʚ, ʙʘʢʪʝʨʽʡ, 

ʚʦʜʦʨʦʩʪʝʡ, ʛʨʠʙʽʚ, ʥʘʡʧʨʦʩʪʽʰʠʭ)?  

5. ʋ ʷʢʠʭ ʧʨʠʨʦʜʥʠʭ ʩʝʨʝʜʦʚʠʱʘʭ ʞʠʚʫʪʴ ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ?  

6. ʗʢʠʤ ʯʠʥʦʤ ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ (ʘʚʪʦʪʨʦʬʠ, ʛʝʪʝʨʦʪʨʦʬʠ) ʨʦʟʨʽʟʥʷʶʪʴʩʷ ʟʘ 

ʝʣʝʤʝʥʪʘʤʠ ʞʠʚʣʝʥʥʷ?  

7. ɺʠʤʦʛʠ ʜʦ ʰʪʘʤʽʚ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʧʨʦʤʠʩʣʦʚʦʩʪʽ. 

8. ɺʢʘʞʽʪʴ ʬʘʢʪʦʨʠ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʨʽʩʪ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ-ʧʨʦʜʫʮʝʥʪʽʚ. 

9. ʗʢ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ ʫ ʚʠʨʦʙʥʠʮʪʚʽ ʨʽʟʥʠʭ ʚʠʜʽʚ ʧʨʦʜʫʢʮʽʾ 

ʰʠʨʦʢʦʛʦ ʚʞʠʪʢʫ?  

10. ʗʢʽ ʽʩʥʫʶʪʴ ʤʝʪʦʜʠ ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʙʽʦʦʙôʻʢʪʽʚ? 

11. ʗʢʽ ʚʣʘʩʪʠʚʦʩʪʽ ʙʽʦʦʙᾷ̒ ʢʪʘ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʡʦʛʦ 

ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʟ ʤʝʪʦʶ ʩʪʚʦʨʝʥʥʷ ʝʬʝʢʪʠʚʥʦʛʦ ʪʘ ʙʝʟʧʝʯʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ 

ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ? 

12. ʑʦ ʦʟʥʘʯʘʻ ʨʝʧʘʨʘʮʽʷ ʙʽʦʦʙᾷ̒ ʢʪʘ ʜʣʷ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ 

ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ? 

13. ʗʢ ʨʝʘʣʽʟʫʶʪʴʩʷ ʤʫʪʘʛʝʥʝʟ ʪʘ ʩʝʣʝʢʮʽʷ ʚ ʦʪʨʠʤʘʥʥʽ ʙʽʣʴʰ ʧʨʦʜʫʢʪʠʚʥʠʭ 

ʙʽʦʦʙᾷʻʢʪʽʚ? 

14. ʗʢʽ ʚʠʜʠ ʤʫʪʘʮʽʡ ʽʩʥʫʶʪʴ? 

15. ʋ ʯʦʤʫ ʧʦʣʷʛʘʻ ʧʨʠʥʮʠʧʦʚʘ ʚʽʜʤʽʥʥʽʩʪʴ ʤʝʪʦʜʽʚ ʢʣʽʪʠʥʥʦʾ ʽʥʞʝʥʝʨʽʾ ʚʽʜ 

ʛʝʥʥʦʾ? 
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4. ʉʊɸɼɯɰ ɹɯʆʊɽʍʅʆʃʆɻɯʏʅʆɻʆ ʇʈʆʎɽʉʋ ʊɸ ʁʆɻʆ ʉʂʃɸɼʆɺɯ 

 

ʉʫʯʘʩʥʝ ʧʨʦʤʠʩʣʦʚʝ ʚʠʨʦʙʥʠʮʪʚʦ ʧʨʦʜʫʢʪʽʚ ʙʽʦʩʠʥʪʝʟʫ ʻ ʻʜʠʥʦʶ 

ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʦʶ ʩʠʩʪʝʤʦʶ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʧʦʩʣʽʜʦʚʥʠʭ ʩʪʘʜʽʡ ʪʘ ʦʧʝʨʘʮʽʡ, 

ʢʽʣʴʢʽʩʪʴ ʪʘ ʦʩʦʙʣʠʚʦʩʪʽ ʷʢʠʭ ʟʘʣʝʞʘʪʴ ʚʽʜ ʚʠʜʫ ʧʨʦʜʫʢʮʽʾ ʱʦ ʚʠʨʦʙʣʷʻʪʴʩʷ ʪʘ ʾʾ 

ʪʦʚʘʨʥʦʾ ʬʦʨʤʠ. 

ɹʽʦʪʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩ ï ʮʝ ʚʠʨʦʙʥʠʯʠʡ ʧʨʦʮʝʩ, ʫ ʷʢʦʤʫ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʞʠʪʪʻʜʽʷʣʴʥʽʩʪʴ ʦʨʛʘʥʽʟʤʽʚ ʘʙʦ ʧʨʦʜʫʢʪʠ ʾʭ ʤʝʪʘʙʦʣʽʟʤʫ. ʋ 

ʟʘʛʘʣʴʥʦʤʫ ʚʠʛʣʷʜʽ ʙʫʜʴ-ʷʢʠʡ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩ ʚʢʣʶʯʘʻ ʪʨʠ ʦʩʥʦʚʥʽ 

ʩʪʘʜʽʾ: ʧʝʨʝʜʬʝʨʤʝʥʪʘʮʽʡʥʫ ï ʧʽʜʛʦʪʦʚʯʫ (ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʚʦʭ ʧʨʦʮʝʩʽʚ ï 

ʧʽʜʛʦʪʦʚʢʠ ʧʦʞʠʚʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʽ ʧʽʜʛʦʪʦʚʢʠ ʧʨʦʜʫʮʝʥʪʘ); ʬʝʨʤʝʥʪʘʮʽʡʥʫ ï 

ʦʩʥʦʚʥʫ (ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʙʽʦʦʙôʻʢʪʘ) ʽ ʧʦʩʪʬʝʨʤʝʥʪʘʮʽʡʥʫ ï ʟʘʢʣʶʯʥʫ 

(ʚʽʜʜʽʣʝʥʥʷ, ʦʯʠʱʝʥʥʷ ʪʘ ʤʦʜʠʬʽʢʘʮʽʷ ʮʽʣʴʦʚʦʛʦ ʧʨʦʜʫʢʪʫ).  

ʆʩʥʦʚʦʶ ʩʫʯʘʩʥʠʭ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʚʠʨʦʙʥʠʮʪʚ ʻ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʠʡ 

ʩʠʥʪʝʟ. ʆʙôʻʢʪʠ ʨʦʩʣʠʥʥʦʛʦ ʪʘ ʪʚʘʨʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʟʥʘʭʦʜʷʪʴ ʤʝʥʰ ʰʠʨʦʢʝ 

ʚʠʢʦʨʠʩʪʘʥʥʷ, ʥʽʞ ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ, ʚʥʘʩʣʽʜʦʢ ʚʠʩʦʢʠʭ ʚʠʤʦʛ ʜʦ ʫʤʦʚ 

ʢʫʣʴʪʠʚʫʚʘʥʥʷ (ʟʥʘʯʥʝ ʧʦʜʦʨʦʞʯʘʥʥʷ ʚʠʨʦʙʥʠʯʠʭ ʧʨʦʮʝʩʽʚ). ʍʘʨʘʢʪʝʨʥʘ 

ʦʩʦʙʣʠʚʽʩʪʴ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ï ʾʭ ʟʜʘʪʥʽʩʪʴ ʜʦ ʥʘʜʩʠʥʪʝʟʫ, ʪʦʙʪʦ ʥʘʜʣʠʰʢʦʚʦʛʦ 

ʫʪʚʦʨʝʥʥ ̫ ʜʝʷʢʠʭ ʧʨʦʜʫʢʪʽʚ ʦʙʤʽʥʫ ʨʝʯʦʚʠʥ (ʙʘʛʘʪʴʦʭ ʘʤʽʥʦʢʠʩʣʦʪ, 

ʥʫʢʣʝʦʪʠʜʽʚ, ʚʽʪʘʤʽʥʽʚ), ʷʢʽ ʧʝʨʝʚʠʱʫʶʪʴ ʧʦʪʨʝʙʠ ʤʽʢʨʦʙʥʦʾ ʢʣʽʪʠʥʠ.  

ʈʝʘʣʽʟʘʮʽʷ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʥʘʩʪʫʧʥʦʶ 

ʧʨʠʥʮʠʧʦʚʦʶ ʩʭʝʤʦʶ (ʨʠʩ. 75). 

 

ʈʠʩ. 75. ɹʣʦʢ-ʩʭʝʤʘ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ 
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ʈʝʘʣʴʥʽ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʽ ʚʠʨʦʙʥʠʮʪʚʘ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʨʽʟʥʽ 

ʙʽʦʦʙôʻʢʪʠ-ʧʨʦʜʫʮʝʥʪʠ, ʩʠʨʦʚʠʥʫ, ʧʝʨʝʜʙʘʯʘʪʠ ʨʽʟʥʫ ʢʽʣʴʢʽʩʪʴ ʚʠʨʦʙʥʠʯʠʭ 

ʩʪʘʜʽʡ, ʦʩʦʙʣʠʚʽ ʪʝʭʥʦʣʦʛʽʯʥʽ ʨʝʞʠʤʠ. ʊʦʙʪʦ ʫʟʘʛʘʣʴʥʝʥʫ ʪʠʧʦʚʫ ʩʭʝʤʫ 

ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʤʦʞʣʠʚʦ ʫʷʚʠʪʠ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ (ʨʠʩ. 76). 

 

ʈʠʩ. 76. ʋʟʘʛʘʣʴʥʝʥʘ ʩʭʝʤʘ ʩʪʘʜʽʡ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ 
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ʉʪʨʫʢʪʫʨʘ ʪʘ ʦʩʦʙʣʠʚʦʩʪʽ ʙʽʦʪʝʭʥʦʣʦʛʽʾ ʤʦʞʫʪʴ ʦʭʦʧʣʶʚʘʪʠ ʦʢʨʝʤʽ 

ʦʧʝʨʘʮʽʾ ʯʠ ʧʨʦʮʝʩ ʟʘʛʘʣʦʤ. ʋʜʦʩʢʦʥʘʣʝʥʥʷ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʤʦʞʝ 

ʧʨʠʟʚʝʩʪʠ ʜʦ ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʩʪʨʫʢʪʫʨʥʠʭ ʦʜʠʥʠʮʴ ʪʘ ʣʽʢʚʽʜʘʮʽʾ ʟʘʩʪʘʨʽʣʠʭ. 

ɺʠʟʥʘʯʘʣʴʥʠʤʠ ʯʠʥʥʠʢʘʤʠ ʫ ʪʘʢʦʤʫ ʨʘʟʽ ʻ: 

- ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʡ ʙʽʦʣʦʛʽʯʥʠʡ ʘʛʝʥʪ (ʦʙô̒ ʢʪ); 

- ʩʫʙʩʪʨʘʪ ʪʘ ʡʦʛʦ ʙʽʦʭʽʤʽʯʥʽ ʪʘ ʙʽʦʬʽʟʠʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ; 

- ʘʧʘʨʘʪʫʨʥʝ ʦʬʦʨʤʣʝʥʥʷ, ʚʢʣʶʯʘʶʯʠ ʩʠʩʪʝʤʠ ʢʦʥʪʨʦʣʶ ʪʘ ʫʧʨʘʚʣʽʥʥʷ; 

- ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʨʝʞʠʤ ʯʠ ʩʧʦʩʽʙ ʨʝʘʣʽʟʘʮʽʾ; 

- ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ, ʦʙʣʘʜʥʘʥʥʷ, ʧʨʠʤʽʱʝʥʴ, ʷʢʦʩʪʽ 

ʧʨʦʜʫʢʮʽʾ ʪʘ ʾʾ ʧʘʢʫʚʘʥʥʷ ʚʠʤʦʛʘʤ ʩʪʘʥʜʘʨʪʽʚ. 

ʅʘ ʧʝʨʝʜʬʝʨʤʝʥʪʘʮʽʡʥʽʡ ʩʪʘʜʽʾ ʟʜʽʡʩʥʶʶʪʴ ʟʙʝʨʽʛʘʥʥʷ ʪʘ ʧʽʜʛʦʪʦʚʢʫ 

ʢʫʣʴʪʫʨʠ ʧʨʦʜʫʮʝʥʪʘ (ʽʥʦʢʫʣʷʪʘ), ʦʪʨʠʤʘʥʥʷ ʪʘ ʧʽʜʛʦʪʦʚʢʫ ʧʦʞʠʚʥʠʭ 

ʩʫʙʩʪʨʘʪʽʚ ʽ ʩʝʨʝʜʦʚʠʱ, ʬʝʨʤʝʥʪʘʮʽʡʥʦʾ ʘʧʘʨʘʪʫʨʠ, ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʪʘ 

ʨʝʮʠʨʢʫʣʶʶʯʦʾ ʚʦʜʠ ʽ ʧʦʚʽʪʨʷ.  

ʇʽʜʪʨʠʤʘʥʥʷ ʽ ʧʽʜʛʦʪʦʚʢʘ ʯʠʩʪʦʾ ʢʫʣʴʪʫʨʠ ʻ ʜʫʞʝ ʚʘʞʣʠʚʠʤ ʤʦʤʝʥʪʦʤ 

ʧʝʨʝʜʬʝʨʤʝʥʪʘʮʽʡʥʦʾ ʩʪʘʜʽʾ, ʦʩʢʽʣʴʢʠ ʧʨʦʜʫʮʝʥʪ, ʡʦʛʦ ʬʽʟʽʦʣʦʛʦ-ʙʽʦʭʽʤʽʯʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʽ ʚʣʘʩʪʠʚʦʩʪʽ ʚʠʟʥʘʯʘʶʪʴ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʩʴʦʛʦ 

ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ. ʋ ʚʽʜʜʽʣʝʥʥʽ ʯʠʩʪʦʾ ʢʫʣʴʪʫʨʠ ʟʜʽʡʩʥʶʶʪʴ 

ʟʙʝʨʽʛʘʥʥʷ ʚʠʨʦʙʥʠʯʠʭ ʰʪʘʤʽʚ ʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʾʭ ʨʝʘʢʪʠʚʘʮʽʶ ʽ ʥʘʧʨʘʮʶʚʘʥʥʷ 

ʽʥʦʢʫʣʷʪʘ ʚ ʢʽʣʴʢʦʩʪʷʭ, ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʧʦʯʘʪʢʫ ʧʨʦʮʝʩʫ. ʇʨʠ ʚʠʨʦʱʫʚʘʥʥʽ 

ʧʦʩʽʚʥʠʭ ʜʦʟ ʽʥʦʢʫʣʷʪʘ ʟʘʩʪʦʩʦʚʫʶʪʴ ʧʨʠʥʮʠʧ ʤʘʩʰʪʘʙʫʚʘʥʥʷ, ʪʦʙʪʦ ʧʨʦʚʦʜʷʪʴ 

ʧʦʩʣʽʜʦʚʥʝ ʥʘʨʦʱʫʚʘʥʥʷ ʙʽʦʤʘʩʠ ʧʨʦʜʫʮʝʥʪʘ ʚ ʢʦʣʙʘʭ, ʙʫʪʣʷʭ, ʜʘʣʽ ʚ ʩʝʨʽʾ 

ʧʦʩʣʽʜʦʚʥʠʭ ʬʝʨʤʝʥʪʝʨʽʚ. ʂʦʞʝʥ ʥʘʩʪʫʧʥʠʡ ʝʪʘʧ ʜʘʥʦʛʦ ʧʨʦʮʝʩʫ ʚʽʜʨʽʟʥʷʻʪʴʩʷ 

ʟʘ ʦʙʩʷʛʦʤ ʚʽʜ ʧʦʧʝʨʝʜʥʴʦʛʦ ʟʘʟʚʠʯʘʡ ʥʘ ʧʦʨʷʜʦʢ, ʪʦʙʪʦ ʫ 10 ʨʘʟʽʚ (ʨʠʩ. 77). 

ʇʨʠʛʦʪʫʚʘʥʥʷ ʧʦʞʠʚʥʠʭ ʩʝʨʝʜʦʚʠʱ ʟʜʽʡʩʥʶʻʪʴʩʷ ʚ ʩʧʝʮʽʘʣʴʥʠʭ 

ʨʝʘʢʪʦʨʘʭ, ʦʙʣʘʜʥʘʥʠʭ ʤʽʰʘʣʢʘʤʠ. ɿʘʣʝʞʥʦ ʚʽʜ ʨʦʟʯʠʥʥʦʩʪʽ ʽ ʩʫʤʽʩʥʦʩʪʽ 

ʢʦʤʧʦʥʝʥʪʽʚ ʩʝʨʝʜʦʚʠʱ ʤʦʞʫʪʴ ʙʫʪʠ ʟʘʩʪʦʩʦʚʘʥʽ ʦʢʨʝʤʽ ʨʝʘʢʪʦʨʠ. ʊʝʭʥʦʣʦʛʽʷ 

ʧʨʠʛʦʪʫʚʘʥʥʷ ʩʝʨʝʜʦʚʠʱ ʟʥʘʯʥʦ ʫʩʢʣʘʜʥʶʻʪʴʩʷ, ʷʢʱʦ ʜʦ ʾʭ ʩʢʣʘʜʫ ʚʭʦʜʷʪʴ 

ʥʝʨʦʟʯʠʥʥʽ ʢʦʤʧʦʥʝʥʪʠ.  
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ʈʠʩ. 77. ʄʘʩʰʪʘʙʫʚʘʥʥʷ ʢʫʣʴʪʫʨʠ ʧʨʦʜʫʮʝʥʪʘ ʫ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʦʤʫ 

ʚʠʨʦʙʥʠʮʪʚʽ 

 

ʋ ʨʽʟʥʠʭ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʘʭ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʨʽʟʥʽ ʟʘ 

ʧʦʭʦʜʞʝʥʥʷʤ ʽ ʢʽʣʴʢʽʩʪʶ ʩʫʙʩʪʨʘʪʠ, ʪʦʤʫ ʧʨʦʮʝʩ ʾʭ ʧʨʠʛʦʪʫʚʘʥʥʷ ʚʘʨʽʶʻ. 

ɼʦʟʫʚʘʥʥʷ ʞʠʚʠʣʴʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʧʽʜʙʠʨʘʻʪʴʩʷ ʡ ʟʜʽʡʩʥʶʻʪʴʩʷ ʽʥʜʠʚʽʜʫʘʣʴʥʦ 

ʥʘ ʢʦʞʥʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽ ʚʽʜʧʦʚʽʜʥʦ ʜʦ çʊʝʭʥʦʣʦʛʽʯʥʦʛʦ ʨʝʛʣʘʤʝʥʪʫè 

ʢʦʥʢʨʝʪʥʦʛʦ ʧʨʦʮʝʩʫ. ɺ ʷʢʦʩʪʽ ʜʦʟʫʶʯʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʧʨʠ ʮʴʦʤʫ 

ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʚʘʛʦʚʽ ʽ ʦʙô̒ ʤʥʽ ʧʨʠʩʪʨʦʾ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʭʘʨʯʦʚʽʡ ʪʘ 

ʭʽʤʽʯʥʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ. ʊʨʘʥʩʧʦʨʪ ʨʝʯʦʚʠʥ ʟʜʽʡʩʥʶʻʪʴʩʷ ʥʘʩʦʩʘʤʠ, 

ʩʪʨʽʯʢʦʚʠʤʠ ʽ ʰʥʝʢʦʚʠʤʠ ʪʨʘʥʩʧʦʨʪʝʨʘʤʠ. ʉʠʧʫʯʽ ʢʦʤʧʦʥʝʥʪʠ ʧʦʜʘʶʪʴ ʫ 

ʬʝʨʤʝʥʪʝʨʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʘʢʫʫʤʥʠʭ ʥʘʩʦʩʽʚ. ʏʘʩʪʦ ʟʘʩʪʦʩʦʚʫʶʪʴ ʧʨʠʥʮʠʧ 

ʧʦʧʝʨʝʜʥʽʭ ʩʫʤʽʰʝʡ, ʪʦʙʪʦ ʩʦʣʽ ʧʦʧʝʨʝʜʥʴʦ ʨʦʟʯʠʥʷʶʪʴ ʽ ʧʦʪʽʤ ʪʨʘʥʩʧʦʨʪʫʶʪʴ 

ʧʦ ʪʨʫʙʦʧʨʦʚʦʜʘʭ, ʜʦʟʫʶʯʠ ʾʭ ʧʦʜʘʯʫ ʟʘ ʦʙʩʷʛʦʤ.  

ʆʩʥʦʚʥʦʶ, ʬʝʨʤʝʥʪʘʮʽʡʥʦʶ, ʩʪʘʜʽʻʶ ʻ ʚʣʘʩʥʝ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʘ ʩʪʘʜʽʷ 

(ʬʝʨʤʝʥʪʘʮʽʷ, ʙʽʦʪʨʘʥʩʬʦʨʤʘʮʽʷ, ʙʽʦʢʘʪʘʣʽʟ, ʤʝʪʘʥʦʚʝ ʙʨʦʜʽʥʥʷ, ʙʽʦʦʢʠʩʥʝʥʥʷ, 

ʙʽʦʢʦʤʧʦʩʪʫʚʘʥʥʷ, ʙʽʦʩʦʨʙʮʽʷ, ʙʽʦʜʝʛʨʘʜʘʮʽʷ, ʙʘʢʪʝʨʽʘʣʴʥʝ ʚʠʣʫʛʦʚʫʚʘʥʥʷ), ʥʘ 

ʷʢʽʡ ʟʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʦʛʦ ʘʙʦ ʽʥʰʦʛʦ ʙʽʦʣʦʛʽʯʥʦʛʦ ʘʛʝʥʪʘ ï ʦʙôʻʢʪʘ 

(ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʽʟʦʣʴʦʚʘʥʠʭ ʢʣʽʪʠʥ, ʪʢʘʥʠʥ, ʬʝʨʤʝʥʪʽʚ ʯʠ ʢʣʽʪʠʥʥʠʭ ʦʨʛʘʥʝʣ), 
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ʚʠʥʠʢʘʻ ʫʪʚʦʨʝʥʥʷ ʮʽʣʴʦʚʦʛʦ ʧʨʦʜʫʢʪʫ ʟʘ ʥʘʩʪʫʧʥʠʤʠ ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ 

ʧʨʦʮʝʩʘʤʠ: 

- ʬʝʨʤʝʥʪʘʮʽʷ ï ʧʨʦʮʝʩ, ʷʢʠʡ ʟʜʽʡʩʥʶʻʪʴʩʷ ʰʣʷʭʦʤ ʢʫʣʴʪʠʚʫʚʘʥʥʷ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ (ʚʠʨʦʙʥʠʮʪʚʦ ʢʝʬʽʨʫ, ʡʦʛʫʨʪʫ ʰʣʷʭʦʤ ʤʦʣʦʯʥʦʢʠʩʣʦʛʦ 

ʙʨʦʜʽʥʥʷ; ʚʠʨʦʙʥʠʮʪʚʦ ʩʧʠʨʪʫ, ʧʠʚʘ ï ʩʧʠʨʪʦʚʠʤ ʙʨʦʜʽʥʥʷʤ; ʚʠʨʦʙʥʠʮʪʚʦ 

ʘʤʽʥʦʢʠʩʣʦʪʠ ʣʽʟʠʥʫ, ʣʠʤʦʥʥʦʾ ʢʠʩʣʦʪʠ ʟ ʤʝʣʷʩʠ (ʚʽʜʭʦʜʽʚ ʮʫʢʨʦʚʦʛʦ 

ʚʠʨʦʙʥʠʮʪʚʘ); ʚʠʨʦʙʥʠʮʪʚʦ ʢʦʨʤʦʚʦʛʦ ʙʽʣʢʘ ʰʣʷʭʦʤ ʥʘʨʦʱʫʚʘʥʥʷ ʜʨʽʞʜʞʦʚʦʾ 

ʙʽʦʤʘʩʠ);  

- ʙʽʦʪʨʘʥʩʬʦʨʤʘʮʽʷ ï ʧʨʦʮʝʩ ʧʝʨʝʪʚʦʨʝʥʥʷ ʭʽʤʽʯʥʦʾ ʩʪʨʫʢʪʫʨʠ ʨʝʯʦʚʠʥʠ 

ʧʽʜ ʚʧʣʠʚʦʤ ʬʝʨʤʝʥʪʘʪʠʚʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʢʣʽʪʠʥ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʘʙʦ ʛʦʪʦʚʠʭ 

ʬʝʨʤʝʥʪʽʚ. ʇʨʠ ʮʴʦʤʫ ʥʝ ʚʠʥʠʢʘʻ ʥʘʢʦʧʠʯʝʥʥʷ ʢʣʽʪʠʥ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʘ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʭʽʤʽʯʥʘ ʤʦʜʠʬʽʢʘʮʽʷ ʨʝʯʦʚʠʥ ʩʫʙʩʪʨʘʪʫ ʰʣʷʭʦʤ ʜʦʜʘʚʘʥʥʷ ʯʠ 

ʚʽʜʥʽʤʘʥʥʷ ʨʘʜʠʢʘʣʽʚ, ʛʽʜʨʦʢʩʠʣʴʥʠʭ ʽʦʥʽʚ ʘʙʦ ʜʝʛʽʜʨʫʚʘʥʥʷ (ʚʠʨʦʙʥʠʮʪʚʦ 

ʩʪʝʨʦʾʜʥʠʭ ʛʦʨʤʦʥʽʚ, ʘʣʢʘʣʦʾʜʽʚ, ʘʥʪʠʙʽʦʪʠʢʽʚ); 

- ʙʽʦʢʘʪʘʣʽʟ ï ʭʽʤʽʯʥʝ ʧʝʨʝʪʚʦʨʝʥʥʷ ʨʝʯʦʚʠʥʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʬʝʨʤʝʥʪʽʚ-ʙʽʦʢʘʪʘʣʽʟʘʪʦʨʽʚ (ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʛʨʠʙʽʚ ʰʣʷʭʦʤ ʬʝʨʤʝʥʪʘʪʠʚʥʦʛʦ 

ʨʫʡʥʫʚʘʥʥʷ ʮʝʣʶʣʦʟʦʚʤʽʩʥʠʭ ʨʦʩʣʠʥʥʠʭ ʚʽʜʭʦʜʽʚ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʽʦʩʝʥʩʦʨʽʚ); 

- ʤʝʪʘʥʦʚʝ ʙʨʦʜʽʥʥʷ ï ʧʝʨʝʨʦʙʢʘ ʦʨʛʘʥʽʯʥʠʭ ʚʽʜʭʦʜʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʘʩʦʮʽʘʮʽʾ ʤʝʪʘʥʦʛʝʥʥʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʚ ʘʥʘʝʨʦʙʥʠʭ ʫʤʦʚʘʭ (ʚʠʨʦʙʥʠʮʪʚʦ 

ʙʽʦʛʘʟʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʨʛʘʥʽʯʥʠʭ ʚʽʜʭʦʜʽʚ);  

- ʙʽʦʦʢʠʩʥʝʥʥʷ ï ʫʪʠʣʽʟʘʮʽʷ ʨʝʯʦʚʠʥ-ʟʘʙʨʫʜʥʶʚʘʯʽʚ ʟʘ ʫʯʘʩʪʶ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʘʙʦ ʘʩʦʮʽʘʮʽʾ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʚ ʘʝʨʦʙʥʠʭ ʫʤʦʚʘʭ (ʧʦʯʘʪʢʦʚʘ 

ʘʝʨʦʙʥʘ ʩʪʘʜʽʷ ʩʠʣʦʩʫʚʘʥʥʷ, ʦʯʠʱʝʥʥʷ ʩʪʽʯʥʠʭ ʚʦʜ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʙʽʦʬʽʣʴʪʨʽʚ);  

- ʙʽʦʢʦʤʧʦʩʪʫʚʘʥʥʷ ï ʮʝ ʟʥʠʞʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʰʢʽʜʣʠʚʠʭ ʦʨʛʘʥʽʯʥʠʭ 

ʨʝʯʦʚʠʥ ʫ ʪʚʝʨʜʠʭ ʚʽʜʭʦʜʘʭ ʟʘ ʜʦʧʦʤʦʛʦʶ ʘʩʦʮʽʘʮʽʾ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ (ʥʘʧʨʠʢʣʘʜ, 

ʤʽʢʨʦʙʥʝ ʦʯʠʱʝʥʥʷ ˇʨʫʥʪʫ ʚʽʜ ʥʘʬʪʦʚʠʭ ʟʘʙʨʫʜʥʝʥʴ);  

- ʙʽʦʩʦʨʙʮʽʷ ï ʧʦʛʣʠʥʘʥʥʷ ʰʢʽʜʣʠʚʠʭ ʜʦʤʽʰʦʢ ʽʟ ʛʘʟʽʚ ʘʙʦ ʨʽʜʠʥ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʘʤʠ, ʷʢʽ ʟʘʢʨʽʧʣʝʥʽ ʥʘ ʩʧʝʮʽʘʣʴʥʠʭ ʪʚʝʨʜʠʭ ʥʦʩʽʷʭ (ʥʘʧʨʠʢʣʘʜ, 

ʦʯʠʱʝʥʥʷ ʩʪʽʯʥʠʭ ʚʦʜ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʙʽʦʬʽʣʴʪʨʽʚ);  
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- ʙʽʦʜʝʛʨʘʜʘʮʽʷ ï ʨʫʡʥʫʚʘʥʥʷ ʰʢʽʜʣʠʚʠʭ ʩʧʦʣʫʢ ʧʽʜ ʚʧʣʠʚʦʤ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ-ʜʝʩʪʨʫʢʪʦʨʽʚ (ʘʥʘʝʨʦʙʥʘ ʩʪʘʜʽʷ ʩʠʣʦʩʫʚʘʥʥʷ, ʤʽʢʨʦʙʥʝ 

ʨʦʟʢʣʘʜʘʥʥʷ ʧʝʩʪʠʮʠʜʽʚ);  

- ʙʘʢʪʝʨʽʘʣʴʥʝ ʚʠʣʫʛʦʚʫʚʘʥʥʷ ï ʧʨʦʮʝʩ ʧʝʨʝʚʝʜʝʥʥʷ ʥʝʨʦʟʯʠʥʥʠʭ ʩʧʦʣʫʢ 

ʤʝʪʘʣʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʫ ʨʦʟʯʠʥʥʠʡ ʚʠʛʣʷʜ (ʚʠʜʽʣʝʥʥʷ ʤʝʪʘʣʽʚ ʽʟ 

ʧʽʨʠʪʥʠʭ ʨʫʜ). 

ʉʪʘʜʽʷ ʬʝʨʤʝʥʪʘʮʽʾ ʻ ʦʩʥʦʚʥʦʶ ʩʪʘʜʽʻʶ ʚ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʦʤʫ ʧʨʦʮʝʩʽ, 

ʦʩʢʽʣʴʢʠ ʚ ʾʾ ʭʦʜʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʟʘʻʤʦʜʽʷ ʧʨʦʜʫʮʝʥʪʘ ʽʟ ʩʫʙʩʪʨʘʪʦʤ ʽ ʫʪʚʦʨʝʥʥʷ 

ʮʽʣʴʦʚʠʭ ʧʨʦʜʫʢʪʽʚ (ʙʽʦʤʘʩ, ʝʥʜʦ-ʪʘ ʝʢʟʦʧʨʦʜʫʢʪʽʚ). ʎʷ ʩʪʘʜʽʷ ʟʜʽʡʩʥʶʻʪʴʩʷ ʚ 

ʙʽʦʭʽʤʽʯʥʦʤʫ ʨʝʘʢʪʦʨʽ (ʬʝʨʤʝʥʪʝʨʽ) ʽ ʤʦʞʝ ʙʫʪʠ ʦʨʛʘʥʽʟʦʚʘʥʘ ʟʘʣʝʞʥʦ ʚʽʜ 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʧʨʦʜʫʮʝʥʪʘ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ, ʽ ʚʠʤʦʛ ʜʦ ʪʠʧʫ ʪʘ ʷʢʦʩʪʽ 

ʢʽʥʮʝʚʦʛʦ ʧʨʦʜʫʢʪʫ ʨʽʟʥʠʤʠ ʩʧʦʩʦʙʘʤʠ (ʨʠʩ. 78).  

 

ʈʠʩ. 78. ʉʭʝʤʘ ʙʫʜʦʚʠ ʬʝʨʤʝʥʪʝʨʘ 

 

ʌʝʨʤʝʥʪʘʮʽʷ ʤʦʞʝ ʧʨʦʭʦʜʠʪʠ ʫ ʩʫʚʦʨʦ ʘʩʝʧʪʠʯʥʠʭ ʫʤʦʚʘʭ ʽ ʙʝʟ 

ʜʦʪʨʠʤʘʥʥʷ ʧʨʘʚʠʣ ʩʪʝʨʠʣʴʥʦʩʪʽ (ʪʘʢ ʟʚʘʥʘ çʥʝʟʘʭʠʱʝʥʘè ʬʝʨʤʝʥʪʘʮʽʷ); ʥʘ 

ʨʽʜʢʠʭ ʽ ʥʘ ʪʚʝʨʜʠʭ ʩʝʨʝʜʦʚʠʱʘʭ; ʘʥʘʝʨʦʙʥʦ ʽ ʘʝʨʦʙʥʦ. ɸʝʨʦʙʥʘ ʬʝʨʤʝʥʪʘʮʽʷ, ʚ 

ʩʚʦʶ ʯʝʨʛʫ, ʤʦʞʝ ʧʨʦʪʽʢʘʪʠ ʧʦʚʝʨʭʦʚʦ ʘʙʦ ʛʣʠʙʠʥʥʦ (ʫ ʚʩʽʡ ʪʦʚʱʽ ʞʠʚʠʣʴʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ). 
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ʂʫʣʴʪʠʚʫʚʘʥʥʷ ʙʽʦʣʦʛʽʯʥʠʭ ʦʙôʻʢʪʽʚ ʤʦʞʝ ʚʽʜʙʫʚʘʪʠʩʷ ʚ ʧʝʨʽʦʜʠʯʥʦʤʫ, 

ʥʘʧʽʚʙʝʟʧʝʨʝʨʚʥʦʤʫ ʽ ʧʨʦʪʦʯʥʦʤʫ ʨʝʞʠʤʘʭ. ʇʨʠ ʧʝʨʽʦʜʠʯʥʦʤʫ ʩʧʦʩʦʙʽ 

ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʬʝʨʤʝʥʪʝʨ ʟʘʧʦʚʥʶʻʪʴʩʷ ʚʠʭʽʜʥʠʤ ʞʠʚʠʣʴʥʠʤ ʩʝʨʝʜʦʚʠʱʝʤ ʽ 

ʽʥʦʢʫʣʷʪʦʤ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ. ʇʨʦʪʷʛʦʤ ʧʝʚʥʦʛʦ ʧʝʨʽʦʜʫ ʯʘʩʫ ʚ ʘʧʘʨʘʪʽ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʟʘʻʤʦʜʽʷ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʽ ʩʫʙʩʪʨʘʪʫ, ʱʦ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ 

ʫʪʚʦʨʝʥʥʷʤ ʚ ʢʫʣʴʪʫʨʽ ʧʨʦʜʫʢʪʫ. ɺ ʭʦʜʽ ʧʝʨʽʦʜʠʯʥʦʾ ʬʝʨʤʝʥʪʘʮʽʾ ʚʠʨʦʱʫʚʘʥʘ 

ʢʫʣʴʪʫʨʘ ʧʨʦʭʦʜʠʪʴ ʨʷʜ ʧʦʩʣʽʜʦʚʥʠʭ ʩʪʘʜʽʡ: ʣʘʛ-ʬʘʟʫ, ʝʢʩʧʦʥʝʥʮʽʡʥʫ (log-

ʬʘʟʘ), ʩʪʘʮʽʦʥʘʨʥʫ (const-ʬʘʟʘ), ʚʽʜʤʠʨʘʥʥʷ (ʨʠʩ. 79). 

 

ʈʠʩ. 79. ʂʨʠʚʘ ʨʦʩʪʫ ʢʣʽʪʠʥʥʦʾ ʧʦʧʫʣʷʮʽʾ  

 

ʇʨʠ ʮʴʦʤʫ ʚʽʜʙʫʚʘʶʪʴʩʷ ʩʫʪʪʻʚʽ ʟʤʽʥʠ ʬʽʟʽʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʙʽʦʦʙᾷʻʢʪʘ, ʘ 

ʪʘʢʦʞ ʨʷʜʫ ʧʘʨʘʤʝʪʨʽʚ ʩʝʨʝʜʦʚʠʱʘ. ʎʽʣʴʦʚʽ ʧʨʦʜʫʢʪʠ ʫʪʚʦʨʶʶʪʴʩʷ ʚ 

ʝʢʩʧʦʥʝʥʮʽʡʥʫ (ʧʝʨʚʠʥʥʽ ʤʝʪʘʙʦʣʽʪʠ ï ʬʝʨʤʝʥʪʠ, ʘʤʽʥʦʢʠʩʣʦʪʠ, ʚʽʪʘʤʽʥʠ) ʘʙʦ 

ʩʪʘʮʽʦʥʘʨʥʫ (ʚʪʦʨʠʥʥʽ ʤʝʪʘʙʦʣʽʪʠ ï ʘʥʪʠʙʽʦʪʠʢʠ) ʬʘʟʫ, ʪʦʤʫ ʟʘʣʝʞʥʦ ʚʽʜ ʮʽʣʝʡ 

ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʚ ʩʫʯʘʩʥʠʭ ʧʨʦʤʠʩʣʦʚʠʭ ʧʨʦʮʝʩʘʭ ʟʘʩʪʦʩʦʚʫʶʪʴ 

ʧʨʠʥʮʠʧ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʠʭ ʨʝʞʠʤʽʚ ʢʫʣʴʪʠʚʫʚʘʥʥʷ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʮʴʦʛʦ 

ʩʪʚʦʨʶʶʪʴʩʷ ʫʤʦʚʠ ʜʣʷ ʤʘʢʩʠʤʘʣʴʥʦʾ ʧʨʦʜʫʢʮʽʾ ʪʦʛʦ ʯʠ ʽʥʰʦʛʦ ʮʽʣʴʦʚʦʛʦ 

ʧʨʦʜʫʢʪʫ. 

ʃʘʛ-ʬʘʟʘ ʧʦʯʠʥʘʻʪʴʩʷ ʟ ʤʦʤʝʥʪʫ ʧʦʩʽʚʫ ʢʣʽʪʠʥ ʫ ʩʚʽʞʝ ʧʦʞʠʚʥʝ ʩʝʨʝʜʦʚʠʱʝ. 

ʋ ʮʝʡ ʧʝʨʽʦʜ ʢʣʽʪʠʥʠ ʘʜʘʧʪʫʶʪʴʩʷ ʜʦ ʜʘʥʠʭ ʫʤʦʚ ʢʫʣʴʪʠʚʫʚʘʥʥʷ. ʊʨʠʚʘʣʽʩʪʴ ʣʘʛ-

ʬʘʟʠ ʟʘʣʝʞʠʪʴ ʚʽʜ ʧʝʨʝʜʽʩʪʦʨʽʾ ʽʥʦʢʫʣʷʪʫ ʪʘ ʡʦʛʦ ʚʽʢʫ, ʘ ʪʘʢʦʞ ʚʽʜ ʪʦʛʦ, ʥʘʩʢʽʣʴʢʠ 

ʧʨʠʜʘʪʥʠʤ ʜʣʷ ʨʦʩʪʫ ʻ ʜʘʥʝ ʩʝʨʝʜʦʚʠʱʝ ʽ ʫʤʦʚʠ ʢʫʣʴʪʠʚʫʚʘʥʥʷ (ʨʅ, ʪʝʤʧʝʨʘʪʫʨʘ, 

ʢʦʥʮʝʥʪʨʘʮʽʷ ʨʦʟʯʠʥʝʥʦʛʦ ʢʠʩʥʶ).  
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ɽʢʩʧʦʥʝʥʮʽʡʥʘ ʬʘʟʘ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʤʘʢʩʠʤʘʣʴʥʦʶ ʰʚʠʜʢʽʩʪʶ ʧʦʜʽʣʫ 

ʢʣʽʪʠʥ. ʋ ʮʽʡ ʬʘʟʽ ʧʨʦʮʝʩʠ ʨʦʩʪʫ ʧʨʦʭʦʜʷʪʴ ʟʙʘʣʘʥʩʦʚʘʥʦ (ʧʦʜʚʦʻʥʥʷ ʙʽʦʤʘʩʠ 

ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʧʦʜʚʦʻʥʥʷʤ ʢʽʣʴʢʦʩʪʽ ʙʽʣʢʘ, ɼʅʂ, ʈʅʂ ʪʘ ʽʥ.). ʂʫʣʴʪʫʨʘ ʚ 

ʝʢʩʧʦʥʝʥʮʽʡʥʽʡ ʬʘʟʽ ʩʢʣʘʜʘʻʪʴʩʷ ʟʽ çʩʪʘʥʜʘʨʪʥʠʭè ʢʣʽʪʠʥ, ʘʣʝ ʢʣʽʪʠʥʠ 

ʧʝʨʽʦʜʠʯʥʦʾ ʢʫʣʴʪʫʨʠ ʟʘʟʥʘʶʪʴ ʟʤʽʥ, ʦʩʢʽʣʴʢʠ ʧʦʩʪʽʡʥʦ ʟʤʽʥʶʻʪʴʩʷ ʩʝʨʝʜʦʚʠʱʝ 

ï ʟʤʝʥʰʫʻʪʴʩʷ ʢʦʥʮʝʥʪʨʘʮʽʷ ʩʫʙʩʪʨʘʪʫ, ʟʙʽʣʴʰʫʻʪʴʩʷ ʛʫʩʪʠʥʘ ʢʣʽʪʠʥʥʦʾ 

ʩʫʩʧʝʥʟʽʾ, ʥʘʢʦʧʠʯʫʶʪʴʩʷ ʧʨʦʜʫʢʪʠ ʦʙʤʽʥʫ.  

ʉʪʘʮʽʦʥʘʨʥʘ ʬʘʟʘ ʥʘʩʪʘʻ ʪʦʜʽ, ʢʦʣʠ ʢʽʣʴʢʽʩʪʴ ʢʣʽʪʠʥ ʧʝʨʝʩʪʘʻ 

ʟʙʽʣʴʰʫʚʘʪʠʩ̫, ʪʦʙʪʦ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʨʽʚʥʦʚʘʛʦʶ ʤʽʞ ʢʣʽʪʠʥʘʤʠ, ʱʦ 

ʫʪʚʦʨʶʶʪʴʩʷ, ʪʘ ʢʣʽʪʠʥʘʤʠ, ʱʦ ʛʠʥʫʪʴ. ʋ ʩʪʘʮʽʦʥʘʨʥʽʡ ʬʘʟʽ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ 

ʤʘʢʩʠʤʘʣʴʥʘ ʙʽʦʤʘʩʘ ʽ ʤʘʢʩʠʤʘʣʴʥʘ ʩʫʤʘʨʥʘ ʢʽʣʴʢʽʩʪʴ ʢʣʽʪʠʥ. 

ʌʘʟʘ ʚʽʜʤʠʨʘʥʥʷ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʟʥʠʞʝʥʥʷʤ ʢʽʣʴʢʦʩʪʽ ʞʠʚʠʭ ʢʣʽʪʠʥ, 

ʩʠʩʪʝʤʘ ʧʦʚʥʽʩʪʶ ʚʠʯʝʨʧʫʻʪʴʩʷ ʟʘ ʩʫʙʩʪʨʘʪʦʤ ʘʙʦ ʥʘʢʦʧʠʯʝʥʥʷ ʧʨʦʜʫʢʪʽʚ 

ʦʙʤʽʥʫ ʻ ʟʥʘʯʥʠʤ. ʇʝʨʝʚʘʞʘʶʪʴ ʧʨʦʮʝʩʠ ʟʘʛʠʙʝʣʽ ʢʣʽʪʠʥ ʽ ʧʨʘʢʪʠʯʥʦ ʥʝ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʤʽʪʦʪʠʯʥʠʡ ʧʦʜʽʣ. ʏʝʨʝʟ ʧʦʯʘʪʦʢ ʘʚʪʦʣʽʟʫ (ʣʽʟʠʩ ʢʣʽʪʠʥ ʧʽʜ 

ʜʽʻʶ ʩʚʦʾʭ ʚʣʘʩʥʠʭ ʬʝʨʤʝʥʪʽʚ) ʟʤʝʥʰʫʻʪʴʩʷ ʽ ʩʫʤʘʨʥʘ ʙʽʦʤʘʩʘ ʢʫʣʴʪʫʨʠ. 

ɺʽʜʟʥʘʯʘʶʪʴʩʷ ʤʦʨʬʦʣʦʛʽʯʥʽ ʽ ʬʽʟʽʦʣʦʛʽʯʥʽ ʟʤʽʥʠ, ʟô̫ʚʣʷʶʪʴʩʷ ʽʥʚʦʣʶʮʽʡʥʽ 

(ʥʝʟʚʠʯʘʡʥʽ) ʬʦʨʤʠ ʢʣʽʪʠʥ. ʌʘʟʘ ʚʽʜʤʠʨʘʥʥʷ ʧʨʦʪʠʣʝʞʥʘ ʝʢʩʧʦʥʝʥʮʽʡʥʽʡ ʬʘʟʽ. 

ɿʘʢʣʶʯʥʘ, ʧʦʩʪʬʝʨʤʝʥʪʘʮʽʡʥʘ, ʩʪʘʜʽʷ ʟʘʙʝʟʧʝʯʫʻ ʦʜʝʨʞʘʥʥʷ ʛʦʪʦʚʦʾ 

ʪʦʚʘʨʥʦʾ ʧʨʦʜʫʢʮʽʾ ʽ ʪʘʢʦʞ, ʱʦ ʥʝ ʤʝʥʰ ʚʘʞʣʠʚʦ, ʟʥʝʰʢʦʜʞʝʥʥʷ ʚʽʜʭʦʜʽʚ ʪʘ 

ʧʦʙʽʯʥʠʭ ʧʨʦʜʫʢʪʽʚ. ɿʘʣʝʞʥʦ ʚʽʜ ʣʦʢʘʣʽʟʘʮʽʾ ʢʽʥʮʝʚʦʛʦ ʧʨʦʜʫʢʪʫ (ʢʣʽʪʠʥʘ ʯʠ 

ʢʫʣʴʪʫʨʘʣʴʥʘ ʨʽʜʠʥʘ) ʽ ʡʦʛʦ ʧʨʠʨʦʜʠ ʥʘ ʧʦʩʪʬʝʨʤʝʥʪʘʮʽʡʥʽʡ ʩʪʘʜʽʾ 

ʟʘʩʪʦʩʦʚʫʶʪʴ ʨʽʟʥʫ ʘʧʘʨʘʪʫʨʫ ʽ ʤʝʪʦʜʠ ʚʠʜʽʣʝʥʥʷ ʽ ʦʯʠʱʝʥʥʷ. ʅʘʡʙʽʣʴʰ 

ʧʨʘʮʝʤʽʩʪʢʠʤ ʻ ʚʠʜʽʣʝʥʥʷ ʧʨʦʜʫʢʪʫ, ʱʦ ʥʘʢʦʧʠʯʫʻʪʴʩʷ ʚ ʢʣʽʪʠʥʘʭ.  

ʇʝʨʰʠʤ ʝʪʘʧʦʤ ʧʦʩʪʬʝʨʤʝʥʪʘʮʽʡʥʦʾ ʩʪʘʜʽʾ ʻ ʬʨʘʢʮʽʦʥʫʚʘʥʥʷ 

ʢʫʣʴʪʫʨʘʣʴʥʦʾ ʨʽʜʠʥʠ ʽ ʚʽʜʜʽʣʝʥʥʷ ʟʚʘʞʝʥʦʾ ʬʘʟʠ ï ʙʽʦʤʘʩʠ. ʅʘʡʙʽʣʴʰ 

ʧʦʰʠʨʝʥʠʡ ʜʣʷ ʮʠʭ ʮʽʣʝʡ ʤʝʪʦʜ ï ʩʝʧʘʨʘʮʽʷ (ʚʽʜʦʢʨʝʤʣʝʥʥʷ ʪʚʝʨʜʠʭ ʯʘʩʪʠʥʦʢ 

ʚʽʜ ʨʽʜʠʥʠ; ʨʦʟʜʽʣʝʥʥʷ ʥʘ ʩʢʣʘʜʦʚʽ ʯʘʩʪʠʥʠ ʨʽʜʢʠʭ ʩʫʤʽʰʝʡ), ʱʦ ʟʜʽʡʩʥʶʻʪʴʩʷ ʚ 

ʩʧʝʮʽʘʣʴʥʠʭ ʘʧʘʨʘʪʘʭ ï ʩʝʧʘʨʘʪʦʨʘʭ, ʷʢʽ ʧʨʘʮʶʶʪʴ ʟʘ ʨʽʟʥʠʤʠ ʩʭʝʤʘʤʠ ʟʘʣʝʞʥʦ 

ʚʽʜ ʚʣʘʩʪʠʚʦʩʪʝʡ ʦʙʨʦʙʣʶʚʘʥʦʾ ʢʫʣʴʪʫʨʘʣʴʥʦʾ ʨʽʜʠʥʠ. ʆʩʥʦʚʥʽ ʧʨʦʙʣʝʤʠ 
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ʚʠʥʠʢʘʶʪʴ ʧʨʠ ʥʝʦʙʭʽʜʥʦʩʪʽ ʚʽʜʜʽʣʝʥʥʷ ʜʨʽʙʥʦʟʚʽʰʝʥʠʭ ʯʘʩʪʦʢ ʟ ʨʦʟʤʽʨʦʤ 0,5-

1,0 ʤʢʤ ʽ ʤʝʥʰʝ (ʙʘʢʪʝʨʽʘʣʴʥʽ ʢʣʽʪʠʥʠ) ʽ ʥʝʦʙʭʽʜʥʦʩʪ̔ ʧʝʨʝʨʦʙʢʠ ʚʝʣʠʢʠʭ 

ʦʙô̒ ʤʽʚ ʨʽʜʠʥʠ (ʚʠʨʦʙʥʠʮʪʚʦ ʢʦʨʤʦʚʦʛʦ ʙʽʣʢʘ, ʨʷʜʫ ʘʤʽʥʦʢʠʩʣʦʪ). ɼʣʷ 

ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʨʦʮʝʩʫ ʩʝʧʘʨʘʮʽʾ ʟʘʩʪʦʩʦʚʫʶʪʴ ʧʦʧʝʨʝʜʥʶ 

ʩʧʝʮʽʘʣʴʥʫ ʦʙʨʦʙʢʫ ʢʫʣʴʪʫʨʠ ï ʟʤʽʥʘ ʨʅ, ʥʘʛʨʽʚʘʥʥʷ, ʜʦʜʘʚʘʥʥʷ ʭʽʤʽʯʥʠʭ 

ʘʛʝʥʪʽʚ.  

ɿʘʣʝʞʥʦ ʚʽʜ ʚʣʘʩʪʠʚʦʩʪʝʡ ʙʽʦʤʘʩʠ ʪʘ ʨʽʜʠʥʠ, ʜʣʷ ʾʭ ʧʦʜʽʣʫ ʤʦʞʫʪʴ ʙʫʪʠ 

ʚʠʢʦʨʠʩʪʘʥʽ ʨʽʟʥʽ ʤʝʪʦʜʠ: 

- ʚʽʜʩʪʦʶʚʘʥʥʷ ï ʧʦʜʽʣ ʧʽʜ ʜʽʻʶ ʛʨʘʚʽʪʘʮʽʡʥʠʭ ʩʠʣ (ʟʘʟʚʠʯʘʡ ʧʨʠ 

ʦʯʠʝɦʥʥʽ ʩʪʽʯʥʠʭ ʚʦʜ); 

- ʬʽʣʴʪʨʘʮʽʷ ï ʧʨʦʧʫʩʢʘʥʥʷ ʩʫʩʧʝʥʟʽʾ ʯʝʨʝʟ ʤʘʪʝʨʽʘʣ, ʱʦ ʬʽʣʴʪʨʫʻ, ʥʘ 

ʷʢʦʤʫ ʟʘʪʨʠʤʫʶʪʴʩʷ ʯʘʩʪʠʥʢʠ ʪʚʝʨʜʦʾ ʬʘʟʠ ï ʙʽʦʤʘʩʘ. ʊʘʢʠʡ ʩʧʦʩʽʙ 

ʟʘʩʪʦʩʦʚʫʶʪʴ ʫ ʚʠʨʦʙʥʠʮʪʚʽ ʘʥʪʠʙʽʦʪʠʢʽʚ, ʦʩʦʙʣʠʚʦ ʫ ʚʠʧʘʜʢʘʭ, ʢʦʣʠ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤ-ʧʨʦʜʫʮʝʥʪ ʤʘʻ ʤʽʮʝʣʽʘʣʴʥʠʡ ʭʘʨʘʢʪʝʨ; 

- ʩʝʧʘʨʘʮʽʷ, ʮʝʥʪʨʠʬʫʛʫʚʘʥʥʷ ï ʧʦʜʽʣ ʧʽʜ ʜʽʻʶ ʚʽʜʮʝʥʪʨʦʚʠʭ ʩʠʣ. 

ʅʘʡʯʘʩʪʽʰʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʚʽʜʜʽʣʝʥʥʷ ʜʨʽʞʜʞʽʚ ʯʠ ʙʘʢʪʝʨʽʡ ʧʨʠ ʚʠʨʦʙʥʠʮʪʚʽ 

ʢʦʨʤʦʚʦʾ ʙʽʦʤʘʩʠ; 

- ʤʽʢʨʦʬʽʣʴʪʨʘʮʽʷ, ʫʣʴʪʨʘʬʽʣʴʪʨʘʮʽʷ ï ʧʨʦʧʫʩʢʘʥʥʷ ʩʫʩʧʝʥʟʽʾ ʯʝʨʝʟ 

ʤʝʤʙʨʘʥʠ ʟ ʜʫʞʝ ʤʘʣʠʤ ʨʦʟʤʽʨʦʤ ʧʦʨ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʫʪʨʠʤʘʥʥʷ ʢʣʽʪʠʥ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʥʘ ʤʝʤʙʨʘʥʽ ʪʘ ʦʪʨʠʤʘʥʥʷ ʯʠʩʪʦʛʦ ʨʦʟʯʠʥʫ. ʇʨʠ 

ʫʣʴʪʨʘʬʽʣʴʪʨʘʮʽʾ ʚʽʜʦʢʨʝʤʣʶʶʪʴʩʷ ʷʢ ʢʣʽʪʠʥʠ, ʪʘʢ  ̔ ʚʝʣʠʢʽ ʤʦʣʝʢʫʣʠ 

ʨʦʟʯʠʥʝʥʠʭ ʨʝʯʦʚʠʥ; 

- ʢʦʘʛʫʣʷʮʽʷ ï ʜʦʜʘʚʘʥʥʷ ʚ ʩʫʩʧʝʥʟʽʶ ʨʝʘʛʝʥʪʽʚ, ʱʦ ʩʧʨʠʷʶʪʴ ʫʪʚʦʨʝʥʥʶ 

ʪʘ ʦʩʘʜʞʝʥʥʶ ʙʽʣʴʰʠʭ ʢʣʽʪʠʥʥʠʭ ʯʘʩʪʠʥʦʢ ʪʘ ʚʽʜʦʢʨʝʤʣʝʥʥʶ ʾʭ ʚʽʜ ʨʽʜʠʥʠ 

ʤʝʪʦʜʦʤ ʚʽʜʩʪʦʶʚʘʥʥʷ; 

- ʬʣʦʪʘʮʽʷ ï ʟʘʭʦʧʣʝʥʥʷ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʙʫʣʴʙʘʰʢʘʤʠ ʧʽʥʠ ʽ ʚʠʜʽʣʝʥʥʷ ʾʭ 

ʟ ʧʽʥʥʦʾ ʬʨʘʢʮʽʾ. 

ʎʽʣʴʦʚʽ ʧʨʦʜʫʢʪʠ ʙʽʦʩʠʥʪʝʟʫ ʤʦʞʫʪʴ ʙʫʪʠ ʧʦʟʘʢʣʽʪʠʥʥʠʤʠ ʪʘ 

ʚʥʫʪʨʽʰʥʴʦʢʣʽʪʠʥʥʠʤʠ. 



105 

ɼʣʷ ʚʠʜʽʣʝʥʥʷ ʚʥʫʪʨʽʰʥʴʦʢʣʽʪʠʥʥʠʭ ʧʨʦʜʫʢʪʽʚ ʩʧʦʯʘʪʢʫ ʥʝʦʙʭʽʜʥʦ 

ʟʨʫʡʥʫʚʘʪʠ ʦʙʦʣʦʥʢʫ ʢʣʽʪʠʥ. ʎʝ ʤʦʞʥʘ ʟʜʽʡʩʥʠʪʠ ʜʝʟʽʥʪʝʛʨʘʮʽʻʶ ʢʣʽʪʠʥ, 

ʟʨʫʡʥʫʚʘʚʰʠ ʢʣʽʪʠʥʥʫ ʦʙʦʣʦʥʢʫ ʬʽʟʠʯʥʠʤʠ ʤʝʪʦʜʘʤʠ (ʧʦʜʨʽʙʥʝʥʥʷ; ʰʣʷʭʦʤ 

ʟʘʤʦʨʦʞʫʚʘʥʥʷ ʽ ʧʨʦʜʘʚʣʶʚʘʥʥʷ; ʚʧʣʠʚʦʤ ʫʣʴʪʨʘʟʚʫʢʫ; ʤʝʪʦʜʦʤ ʜʝʢʦʤʧʨʝʩʽʾ ï 

ʨʽʟʢʦʛʦ ʩʢʠʜʘʥʥʷ ʪʠʩʢʫ), ʭʽʤʽʯʥʠʤʠ ʘʙʦ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʤʝʪʦʜʘʤʠ. 

ɺʠʢʦʨʠʩʪʦʚʫʶʪʴ ʪʘʢʦʞ ʛʽʜʨʦʣʽʟ (ʨʫʡʥʫʚʘʥʥʷ ʢʣʽʪʠʥʥʠʭ ʦʙʦʣʦʥʦʢ ʧʽʜ ʜʽʻʶ 

ʭʽʤʽʯʥʠʭ ʨʝʘʛʝʥʪʽʚ ʪʘ ʪʝʤʧʝʨʘʪʫʨʠ), ʬʝʨʤʝʥʪʦʣʽʟ (ʨʫʡʥʫʚʘʥʥʷ ʢʣʽʪʠʥʥʠʭ 

ʦʙʦʣʦʥʦʢ ʧʽʜ ʜʽʻʶ ʬʝʨʤʝʥʪʽʚ ʧʨʠ ʧʽʜʚʠʱʝʥʽʡ ʪʝʤʧʝʨʘʪʫʨʽ) ʘʙʦ ʘʚʪʦʣʽʟ 

(ʨʽʟʥʦʚʠʜ ʬʝʨʤʝʥʪʦʣʽʟʫ, ʢʦʣʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʚʣʘʩʥʽ ʬʝʨʤʝʥʪʠ ʢʣʽʪʠʥʠ). 

ʇʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ ʙʫʜʴ-ʷʢʦʾ ʟ ʧʝʨʝʨʘʭʦʚʘʥʠʭ ʚʠʱʝ ʦʧʝʨʘʮʽʡ ʧʦʜʘʣʴʰʝ 

ʚʠʜʽʣʝʥʥʷ ʮʽʣʴʦʚʦʛʦ ʧʨʦʜʫʢʪʫ ʟʜʽʡʩʥʶʶʪʴ ʤʝʪʦʜʘʤʠ, ʟʘʛʘʣʴʥʠʤʠ ʜʣʷ 

ʧʦʟʘʢʣʽʪʠʥʥʠʭ ʽ ʚʥʫʪʨʽʰʥʴʦʢʣʽʪʠʥʥʠʭ ʧʨʦʜʫʢʪʽʚ. ʆʩʥʦʚʥʠʤʠ ʟ ʥʠʭ ʻ: 

ï ʝʢʩʪʨʘʢʮʽʷ ï ʧʝʨʝʭʽʜ ʮʽʣʴʦʚʦʛʦ ʧʨʦʜʫʢʪʫ ʟ ʚʦʜʥʦʾ ʬʘʟʠ ʚ ʦʨʛʘʥʽʯʥʫ 

ʨʽʜʠʥʫ (ʝʢʩʪʨʘʛʝʥʪ), ʱʦ ʥʝ ʟʤʽʰʫʻʪʴʩʷ ʟ ʚʦʜʦʶ. ʅʘʡʙʽʣʴʰ ʚʽʜʦʤʝ ʚʠʜʽʣʝʥʥʷ 

ʞʠʨʦʧʦʜʽʙʥʠʭ ʨʝʯʦʚʠʥ ʨʽʜʢʠʤʠ ʚʫʛʣʝʚʦʜʥʷʤʠ (ʪʠʧʫ ʙʝʥʟʠʥʫ). ɿʘʩʪʦʩʦʚʫʶʪʴ ʽ 

ʙʘʛʘʪʦ ʽʥʰʠʭ ʚʠʜʽʚ ʝʢʩʪʨʘʛʝʥʪʽʚ (ʭʣʦʨʦʬʦʨʤ, ʝʬʽʨ, ʙʫʪʠʣʘʮʝʪʘʪ). ɯʥʦʜʽ 

ʝʢʩʪʨʘʢʮʽʶ ʟʜʽʡʩʥʶʶʪʴ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʟ ʙʽʦʤʘʩʠ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ; 

- ʦʩʘʜʞʝʥʥʷ ï ʚʠʜʽʣʝʥʥʷ ʮʽʣʴʦʚʦʛʦ ʧʨʦʜʫʢʪʫ ʰʣʷʭʦʤ ʜʦʜʘʚʘʥʥʷ ʜʦ 

ʨʽʜʠʥʠ ʨʝʘʛʝʥʪʫ, ʱʦ ʚʟʘʻʤʦʜʽʻ ʟ ʨʦʟʯʠʥʝʥʠʤ ʧʨʦʜʫʢʪʦʤ ʽ ʧʝʨʝʚʦʜʠʪʴ ʡʦʛʦ ʫ 

ʪʚʝʨʜʫ ʬʘʟʫ; 

- ʘʜʩʦʨʙʮʽʷ ï ʧʝʨʝʚʝʜʝʥʥʷ ʨʦʟʯʠʥʝʥʦʛʦ ʚ ʨʽʜʠʥʽ ʧʨʦʜʫʢʪʫ ʚ ʪʚʝʨʜʫ ʬʘʟʫ 

ʰʣʷʭʦʤ ʡʦʛʦ ʩʦʨʙʮʽʾ ʥʘ ʩʧʝʮʽʘʣʴʥʠʭ ʪʚʝʨʜʠʭ ʥʦʩʽʷʭ (ʩʦʨʙʝʥʪʘʭ); 

- ʽʦʥʥʠʡ ʦʙʤʽʥ ï ʫ ʪʚʝʨʜʫ ʬʘʟʫ ʧʝʨʝʭʦʜʷʪʴ ʽʦʥʠ (ʢʘʪʽʦʥʠ ʘʙʦ ʘʥʽʦʥʠ), ʘ ʥʝ 

ʤʦʣʝʢʫʣʘ ʮʽʣʴʦʚʦʛʦ ʧʨʦʜʫʢʪʫ ʘʙʦ ʜʦʤʽʰʢʠ; 

- ʚʽʜʛʽʥ, ʨʝʢʪʠʬʽʢʘʮʽʷ ï ʚʠʜʽʣʝʥʥʷ ʨʦʟʯʠʥʝʥʠʭ ʫ ʢʫʣʴʪʫʨʘʣʴʥʽʡ ʨʽʜʠʥʽ 

ʣʝʛʢʦʢʠʧʣʷʯʠʭ ʧʨʦʜʫʢʪʽʚ, ʥʘʧʨʠʢʣʘʜ ʝʪʠʣʦʚʦʛʦ ʩʧʠʨʪʫ; 

- ʫʣʴʪʨʘʬʽʣʴʪʨʘʮʽʷ, ʥʘʥʦʬʽʣʴʪʨʘʮʽʷ ʪʘ ʟʚʦʨʦʪʥʠʡ ʦʩʤʦʩ ï ʚʠʜʽʣʝʥʥʷ 

ʚʠʩʦʢʦʤʦʣʝʢʫʣʷʨʥʠʭ ʩʧʦʣʫʢ (ʙʽʣʢʽʚ, ʧʦʣʽʧʝʧʪʠʜʽʚ, ʧʦʣʽʥʫʢʣʝʦʪʠʜʽʚ). ɿʚʦʨʦʪʥʠʡ 

ʦʩʤʦʩ ʪʘ ʥʘʥʦʬʽʣʴʪʨʘʮʽʷ ʜʦʟʚʦʣʷʶʪʴ ʚʽʜʦʢʨʝʤʣʶʚʘʪʠ ʥʘʚʽʪʴ ʥʝʚʝʣʠʢʽ ʟʘ 

ʨʦʟʤʽʨʦʤ ʤʦʣʝʢʫʣʠ; 
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- ʮʝʥʪʨʠʬʫʛʫʚʘʥʥʷ, ʫʣʴʪʨʘʮʝʥʪʨʠʬʫʛʫʚʘʥʥʷ ï ʚʠʜʽʣʝʥʥʷ ʚʽʨʫʩʽʚ, 

ʢʣʽʪʠʥʥʠʭ ʦʨʛʘʥʝʣ, ʚʠʩʦʢʦʤʦʣʝʢʫʣʷʨʥʠʭ ʩʧʦʣʫʢ. 

ʆʯʠʱʝʥʥʷ ʥʝʦʙʭʽʜʥʝ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʙʽʦʧʨʦʜʫʢʪʽʚ ʚʠʩʦʢʦʛʦ ʩʪʫʧʝʥʷ 

ʯʠʩʪʦʪʠ. ʆʩʥʦʚʥʦʶ ʤʝʪʦʶ ʻ ʚʠʜʘʣʝʥʥʷ ʜʦʤʽʰʦʢ, ʱʦ ʜʦʩʷʛʘʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʝʢʩʪʨʘʢʮʽʾ, ʘʜʩʦʨʙʮʽʾ, ʽʦʥʥʦʛʦ ʦʙʤʽʥʫ, ʫʣʴʪʨʘʬʽʣʴʪʨʘʮʽʾ, ʟʚʦʨʦʪʥʦʛʦ ʦʩʤʦʩʫ, 

ʨʝʢʪʠʬʽʢʘʮʽʾ ʪʘ ʬʝʨʤʝʥʪʦʣʽʟʫ. ʂʨʽʤ ʧʝʨʝʨʘʭʦʚʘʥʠʭ, ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʽʥʰʽ 

ʧʨʦʮʝʩʠ, ʪʘʢʽ, ʷʢ: 

- ʭʨʦʤʘʪʦʛʨʘʬʽʷ ï ʧʨʦʮʝʩ, ʱʦ ʥʘʛʘʜʫʻ ʘʜʩʦʨʙʮʽʶ. ʅʘ ʪʚʝʨʜʦʤʫ ʩʦʨʙʝʥʪʽ 

ʟʙʠʨʘʶʪʴʩʷ ʨʦʟʯʠʥʝʥʽ ʨʝʯʦʚʠʥʠ, ʯʘʩʪʦ ʙʣʠʟʴʢʽ ʟʘ ʩʪʨʫʢʪʫʨʦʶ (ʥʘʧʨʠʢʣʘʜ, 

ʩʫʤʽʰʽ ʙʽʣʢʽʚ, ʥʫʢʣʝʦʪʠʜʽʚ, ʮʫʢʨʽʚ, ʘʥʪʠʙʽʦʪʠʢʽʚ). ʇʨʠ ʘʜʩʦʨʙʮʽʾ ʚʦʥʠ 

ʜʝʩʦʨʙʫʶʪʴʩʷ ʨʘʟʦʤ, ʘ ʧʨʠ ʭʨʦʤʘʪʦʛʨʘʬʽʾ ʚʦʥʠ ʚʠʜʽʣʷʶʪʴʩʷ ʟ ʩʦʨʙʝʥʪʫ ʥʙ̔ʠ ʧʦ 

ʯʝʨʟʽ, ʱʦ ʜʦʟʚʦʣʷʻ ʚʽʜʦʢʨʝʤʠʪʠ ʾʭ ʦʜʠʥ ʚʽʜ ʦʜʥʦʛʦ; 

- ʜʽʘʣʽʟ ï ʧʨʦʮʝʩ, ʚ ʷʢʦʤʫ ʯʝʨʝʟ ʥʘʧʽʚʧʨʦʥʠʢʥʫ ʧʣʽʚʢʫ ʤʦʞʫʪʴ ʧʨʦʭʦʜʠʪʠ 

ʥʠʟʴʢʦʤʦʣʝʢʫʣʷʨʥʽ ʨʝʯʦʚʠʥʠ, ʘ ʚʠʩʦʢʦʤʦʣʝʢʫʣʷʨʥʽ ʟʘʣʠʰʘʶʪʴʩʷ. ʐʣʷʭʦʤ 

ʜʽʘʣʽʟʫ ʟʜʽʡʩʥʶʶʪʴ ʦʯʠʱʝʥʥʷ ʚʘʢʮʠʥ ʪʘ ʬʝʨʤʝʥʪʽʚ ʚʽʜ ʩʦʣʝʡ ʪʘ 

ʥʠʟʴʢʦʤʦʣʝʢʫʣʷʨʥʠʭ ʨʦʟʯʠʥʥʠʭ ʜʦʤʽʰʦʢ; 

- ʢʨʠʩʪʘʣʽʟʘʮʽʷ ï ʧʨʦʮʝʩ, ʟʘʩʥʦʚʘʥʠʡ ʥʘ ʨʽʟʥʽʡ ʨʦʟʯʠʥʥʦʩʪʽ ʨʝʯʦʚʠʥ ʧʨʠ 

ʨʽʟʥʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ. ʇʦʚʽʣʴʥʝ ʦʭʦʣʦʜʞʝʥʥʷ ʜʦʟʚʦʣʷʻ ʬʦʨʤʫʚʘʪʠ ʢʨʠʩʪʘʣʠ ʟ 

ʨʦʟʯʠʥʽʚ ʮʽʣʴʦʚʠʭ ʧʨʦʜʫʢʪʽʚ, ʧʨʠʯʦʤʫ ʾʭ ʯʠʩʪʦʪʘ ʟʘʟʚʠʯʘʡ ʜʫʞʝ ʚʠʩʦʢʘ. ʄʦʞʥʘ 

ʥʘʚʽʪʴ ʦʪʨʠʤʘʪʠ ʱʝ ʯʠʩʪʽʰʠʡ ʧʨʦʜʫʢʪ, ʷʢʱʦ ʢʨʠʩʪʘʣʠ ʨʦʟʯʠʥʠʪʠ ʫ ʚʦʜʽ ʘʙʦ 

ʨʦʟʯʠʥʥʠʢʫ, ʘ ʧʦʪʽʤ ʟʥʦʚʫ ʢʨʠʩʪʘʣʽʟʫʚʘʪʠ (ʪʦʙʪʦ ʧʨʦʚʝʩʪʠ ʧʨʦʮʝʩ 

ʧʝʨʝʢʨʠʩʪʘʣʽʟʘʮʽʾ). 

ʂʦʥʮʝʥʪʨʫʚʘʥʥʷ ʧʨʦʜʫʢʪʫ ʧʽʜʚʠʱʫʻ ʡʦʛʦ ʚʠʭʽʜ. ɺʽʜʦʤʦ, ʱʦ ʧʽʩʣʷ 

ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʦʾ ʩʪʘʜʽʾ ʚʤʽʩʪ ʧʨʦʜʫʢʪʫ ʟʘʟʚʠʯʘʡ ʩʪʘʥʦʚʠʪʴ ʧʨʠʙʣʠʟʥʦ 0,1-1%, 

ʧʽʩʣʷ ʩʪʘʜʽʾ ʚʽʜʜʽʣʝʥʥʷ ʙʽʦʤʘʩʠ ï 0,1-2%, ʧʽʩʣʷ ʩʪʘʜʽʾ ʚʠʜʽʣʝʥʥʷ ï 1-10%, ʧʽʩʣʷ 

ʩʪʘʜʽʾ ʦʯʠʱʝʥʥʷ ï 50-80% ʽ, ʥʘʨʝʰʪʽ, ʧʽʩʣʷ ʩʪʘʜʽʾ ʢʦʥʮʝʥʪʨʫʚʘʥʥʷ ï 90-100%. 

ʅʘ ʩʪʘʜʽʾ ʢʦʥʮʝʥʪʨʫʚʘʥʥʷ ʟʘʩʪʦʩʦʚʫʶʪʴ ʪʘʢʽ ʧʨʦʮʝʩʠ, ʷʢ ʚʠʧʘʨʶʚʘʥʥʷ, 

ʩʫʰʽʥʥʷ, ʦʩʘʜʞʝʥʥʷ, ʢʨʠʩʪʘʣʽʟʘʮʽʷ, ʬʽʣʴʪʨʘʮʽʷ, ʫʣʴʪʨʘʬʽʣʴʪʨʘʮʽʷ, 

ʛʽʧʝʨʬʽʣʴʪʨʘʮʽʷ ʘʙʦ ʥʘʥʦʬʽʣʴʪʨʘʮʽʷ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʥʙ̔ʠ ʚʽʜʞʠʤʘʥʥʷ 

ʨʦʟʯʠʥʥʠʢʘ ʟ ʨʦʟʯʠʥʫ. 
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ɼʣʷ ʟʙʽʣʴʰʝʥʥʷ ʪʝʨʤʽʥʽʚ ʧʨʠʜʘʪʥʦʩʪʽ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʜʫʢʪʽʚ 

ʟʜʽʡʩʥʶʶʪʴ ʾʭ ʜʦʜʘʪʢʦʚʝ ʟʥʝʚʦʜʥʝʥʥʷ ʽ ʩʪʘʙʽʣʽʟʘʮʽʶ. ɺ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʨʦʜʫʢʪʫ ʟʘʩʪʦʩʦʚʫʶʪʴ ʨʽʟʥʽ ʤʝʪʦʜʠ ʚʠʩʫʰʫʚʘʥʥʷ. ʉʫʰʽʥʥʷ 

ʪʝʨʤʦʩʪʘʙʽʣʴʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʟʜʽʡʩʥʶʻʪʴʩʷ ʥʘ ʧʽʜʥʦʩʘʭ, ʩʪʨʽʯʢʦʚʦʤʫ ʢʦʥʚʝʻʨʽ, ʘ 

ʪʘʢʦʞ ʫ ʢʠʧʣʷʯʦʤʫ ʰʘʨʽ. ʆʩʦʙʣʠʚʦ ʯʫʪʣʠʚʽ ʜʦ ʥʘʛʨʽʚʘʥʥʷ ʧʨʝʧʘʨʘʪʠ 

ʚʠʩʫʰʫʶʪʴ ʚ ʚʘʢʫʫʤʩʫʰʠʣʴʥʠʭ ʰʘʬʘʭ ʧʨʠ ʟʥʠʞʝʥʦʤʫ ʪʠʩʢʫ ʽ ʪʝʤʧʝʨʘʪʫʨʽ ʪʘ ʚ 

ʨʦʟʧʠʣʶʚʘʣʴʥʠʭ ʩʫʰʘʨʢʘʭ.  

ʉʪʘʙʽʣʽʟʘʮʽ ʁ ʚʣʘʩʪʠʚʦʩʪʝʡ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʜʫʢʪʽʚ ʟʘʙʝʟʧʝʯʫʻ 

ʜʦʜʘʚʘʥʥʷ ʚ ʷʢʦʩʪʽ ʥʘʧʦʚʥʶʚʘʯʽʚ ʨʽʟʥʠʭ ʨʝʯʦʚʠʥ. ɼʣʷ ʩʪʘʙʽʣʽʟʘʮʽʾ, ʥʘʧʨʠʢʣʘʜ, 

ʢʦʨʤʦʚʦʛʦ ʙʽʣʢʘ ʟʘʩʪʦʩʦʚʫʶʪʴ ʧʰʝʥʠʯʥʽ ʚʠʩʽʚʢʠ, ʢʫʢʫʨʫʜʟʷʥʝ ʙʦʨʦʰʥʦ, ʱʦ 

ʤʘʶʪʴ ʜʦʜʘʪʢʦʚʫ ʧʦʞʠʚʥʫ ʮʽʥʥʽʩʪ.ɹ ɼʣʷ ʩʪʘʙʽʣʽʟʘʮʽʾ ʬʝʨʤʝʥʪʥʠʭ ʧʨʝʧʘʨʘʪʽʚ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʛʣʽʮʝʨʠʥ ʽ ʚʫʛʣʝʚʦʜʠ, ʷʢʽ ʧʝʨʝʰʢʦʜʞʘʶʪʴ ʜʝʥʘʪʫʨʘʮʽʾ 

ʬʝʨʤʝʥʪʽʚ, ʘ ʪʘʢʦʞ ʥʝʦʨʛʘʥʽʯʥʽ ʽʦʥʠ ʢʦʙʘʣʴʪʫ, ʤʘʛʥʽʶ, ʘʥʪʠʙʽʦʪʠʢʠ ʪʘ ʽʥ. 

ʆʜʝʨʞʘʥʥʷ ʛʦʪʦʚʦʾ ʬʦʨʤʠ ʧʨʦʜʫʢʪʫ ʟʘʚʝʨʰʫʻ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʝ 

ʚʠʨʦʙʥʠʮʪʚʦ. ʇʨʦʜʫʢʪ ʥʘʙʫʚʘʻ ʪʦʚʘʨʥʦʾ ʬʦʨʤʠ ʟʘ ʨʘʭʫʥʦʢ ʧʨʦʚʝʜʝʥʥʷ ʧʨʦʮʝʩʽʚ 

ʛʨʘʥʫʣʶʚʘʥʥʷ (ʬʦʨʤʫʚʘʥʥʷ ʛʨʘʥʫʣ ʟ ʧʦʨʦʰʢʫ ʘʙʦ ʧʨʷʤʦ ʟ ʨʦʟʯʠʥʫ), 

ʜʨʘʞʫʚʘʥʥʷ, ʪʘʙʣʝʪʫʚʘʥʥʷ (ʬʦʨʤʫʚʘʥʥʷ ʜʨʘʞʝ, ʪʘʙʣʝʪʦʢ), ʨʦʟʣʠʚʫ ʘʙʦ 

ʬʘʩʫʚʘʥʥʷ, ʘʤʧʫʣʶʚʘʥʥʷ (ʟʘʪʘʨʶʚʘʥʥʷ ʚ ʘʤʧʫʣʠ). 

 

ɽʣʝʤʝʥʪʠ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ 

ʆʩʥʦʚʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ, ʱʦ ʩʢʣʘʜʘʶʪʴ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩ, ʻ: 

ʙʽʦʣʦʛʽʯʥʠʡ ʘʛʝʥʪ, ʩʫʙʩʪʨʘʪ, ʪʝʭʥʦʣʦʛʽʯʥʝ ʦʙʣʘʜʥʘʥʥʷ ʽ ʧʨʦʜʫʢʪ.  

ɹʽʦʣʦʛʽʯʥʠʡ ʘʛʝʥʪ ʻ ʘʢʪʠʚʥʠʤ ʧʦʯʘʪʢʦʤ ʫ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʘʭ ʽ 

ʦʜʥʠʤ ʟ ʥʘʡʙʽʣʴʰ ʚʘʞʣʠʚʠʭ ʾʭ ʝʣʝʤʝʥʪʽʚ. 

ʅʦʤʝʥʢʣʘʪʫʨʘ ʙʽʦʣʦʛʽʯʥʠʭ ʘʛʝʥʪʽʚ ʙʫʨʭʣʠʚʦ ʨʦʟʰʠʨʶʻʪʴʩʷ, ʘʣʝ ʜʦ 

ʪʝʧʝʨʽʰʥʴʦʛʦ ʯʘʩʫ ʥʘʡʚʘʞʣʠʚʽʰʝ ʤʽʩʮʝ ʟʘʡʤʘʻ ʪʨʘʜʠʮʽʡʥʠʡ ʦʙô̒ ʢʪ ï ʤʽʢʨʦʙʥʘ 

ʢʣʽʪʠʥʘ. ʄʽʢʨʦʙʥʽ ʢʣʽʪʠʥʠ ʟ ʨʽʟʥʠʤʠ ʭʽʤʽʢʦ-ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ 

ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʜʽʣʝʥʽ ʟ ʧʨʠʨʦʜʥʠʭ ʜʞʝʨʝʣ ʽ ʜʘʣʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʨʘʜʠʮʽʡʥʠʭ 

(ʩʝʣʝʢʮʽʷ, ʚʽʜʙʽʨ) ʽ ʥʦʚʽʪʥʽʭ ʤʝʪʦʜʽʚ (ʢʣʽʪʠʥʥʘ ʽ ʛʝʥʝʪʠʯʥʘ ʽʥʞʝʥʝʨʽʷ) ʽʩʪʦʪʥʦ 

ʤʦʜʠʬʽʢʦʚʘʥʽ ʪʘ ʧʦʢʨʘʱʝʥʽ. ʇʨʠ ʚʠʙʦʨʽ ʙʽʦʣʦʛʽʯʥʦʛʦ ʘʛʝʥʪʘ ʽ ʧʦʩʪʘʥʦʚʮʽ ʡʦʛʦ 
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ʥʘ ʚʠʨʦʙʥʠʮʪʚʦ ʥʘʩʘʤʧʝʨʝʜ ʩʣʽʜ ʜʦʪʨʠʤʫʚʘʪʠʩʷ ʧʨʠʥʮʠʧʫ ʪʝʭʥʦʣʦʛʽʯʥʦʩʪʽ 

ʰʪʘʤʽʚ. ʎʝ ʦʟʥʘʯʘʻ, ʱʦ ʤʽʢʨʦʙʥʘ ʢʣʽʪʠʥʘ, ʧʦʧʫʣʷʮʽʷ ʘʙʦ ʩʧʽʣʴʥʦʪʘ ʦʩʦʙʠʥ 

ʧʦʚʠʥʥʽ: 

- ʟʙʝʨʽʛʘʪʠ ʩʚʦʾ ʦʩʥʦʚʥʽ ʬʽʟʽʦʣʦʛʦ-ʙʽʦʭʽʤʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʚ ʧʨʦʮʝʩʽ ʪʨʠʚʘʣʦʛʦ 

ʚʝʜʝʥʥʷ ʬʝʨʤʝʥʪʘʮʽʾ; 

- ʧʨʦʤʠʩʣʦʚʽ ʧʨʦʜʫʮʝʥʪʠ ʪʘʢʦʞ ʧʦʚʠʥʥʽ ʚʦʣʦʜʽʪʠ ʩʪʽʡʢʽʩʪʶ ʜʦ ʤʫʪʘʮʽʡʥʠʭ 

ʚʧʣʠʚʽʚ, ʬʘʛʽʚ, ʟʘʨʘʞʝʥʥ ̫ʩʪʦʨʦʥʥʴʦ ʁʤʽʢʨʦʬʣʦʨʦʶ (ʢʦʥʪʘʤʽʥʘʮʽʾ);  

- ʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠʩʷ ʥʝʰʢʽʜʣʠʚʽʩʪʶ ʜʣʷ ʣʶʜʝʡ ʽ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, 

ʥʝ ʤʘʪʠ ʧʨʠ ʚʠʨʦʱʫʚʘʥʥʽ ʧʦʙʽʯʥʠʭ ʪʦʢʩʠʯʥʠʭ ʧʨʦʜʫʢʪʽʚ ʦʙʤʽʥʫ ʽ ʚʽʜʭʦʜʽʚ;  

- ʤʘʪʠ ʚʠʩʦʢʽ ʚʠʭʦʜʠ ʧʨʦʜʫʢʪʫ ʽ ʧʨʠʡʥʷʪʥʽ ʪʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ. 

ʋ ʜʘʥʠʡ ʯʘʩ ʙʘʛʘʪʦ ʧʨʦʤʠʩʣʦʚʠʭ ʤʽʢʨʦʙʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʙʘʟʫʶʪʴʩʷ ʥʘ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʛʝʪʝʨʦʪʨʦʬʥʠʭ ʦʨʛʘʥʽʟʤʽʚ, ʘ ʚ ʤʘʡʙʫʪʥʴʦʤʫ ʚʠʨʽʰʘʣʴʥʝ ʤʽʩʮʝ 

ʩʝʨʝʜ ʧʨʦʜʫʮʝʥʪʽʚ ʟʘʡʤʫʪʴ ʘʚʪʦʪʨʦʬʥʽ ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ, ʷʢʽ ʥʝ ʧʦʪʨʝʙʫʶʪʴ ʜʣʷ 

ʨʦʩʪʫ ʜʝʬʽʮʠʪʥʠʭ ʦʨʛʘʥʽʯʥʠʭ ʩʝʨʝʜʦʚʠʱ, ʘ ʪʘʢʦʞ ʝʢʩʪʨʝʤʦʬʽʣʠ ï ʦʨʛʘʥʽʟʤʠ, ʱʦ 

ʨʦʟʚʠʚʘʶʪʴʩʷ ʚ ʝʢʩʪʨʝʤʘʣʴʥʠʭ ʫʤʦʚʘʭ ʩʝʨʝʜʦʚʠʱʘ (ʪʝʨʤʦʬʽʣʴʥʽ, ʘʣʢʘ- ʽ 

ʘʮʠʜʦʬʽʣʴʥʽ).  

ɺ ʦʩʪʘʥʥʽ ʨʦʢʠ ʨʦʟʰʠʨʶʻʪʴʩʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʤʽʰʘʥʠʭ ʤʽʢʨʦʙʥʠʭ ʢʫʣʴʪʫʨ 

ʪʘ ʾʭ ʧʨʠʨʦʜʥʠʭ ʘʩʦʮʽʘʮʽʡ. ʋ ʧʦʨʽʚʥʷʥʥʽ ʟ ʤʦʥʦʢʫʣʴʪʫʨʘʤʠ, ʤʽʢʨʦʙʥʽ ʘʩʦʮʽʘʮʽʾ 

ʟʜʘʪʥʽ ʘʩʠʤʽʣʶʚʘʪʠ ʩʢʣʘʜʥʽ, ʥʝʦʜʥʦʨʽʜʥʽ ʟʘ ʩʢʣʘʜʦʤ ʩʫʙʩʪʨʘʪʠ, ʤʽʥʝʨʘʣʽʟʫʶʪʴ 

ʩʢʣʘʜʥʽ ʦʨʛʘʥʽʯʥʽ ʩʧʦʣʫʢʠ, ʤʘʶʯʠ ʧʽʜʚʠʱʝʥʫ ʟʜʘʪʥʽʩʪʴ ʜʦ ʙʽʦʪʨʘʥʩʬʦʨʤʘʮʽʾ, 

ʤʘʶʪʴ ʧʽʜʚʠʱʝʥʫ ʩʪʽʡʢʽʩʪʴ ʜʦ ʚʧʣʠʚʫ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʬʘʢʪʦʨʽʚ ʩʝʨʝʜʦʚʠʱʘ ʽ 

ʪʦʢʩʠʯʥʠʭ ʨʝʯʦʚʠʥ, ʘ ʪʘʢʦʞ ʧʽʜʚʠʱʝʥʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʽ ʤʦʞʣʠʚʽʩʪʴ ʦʙʤʽʥʫ 

ʛʝʥʝʪʠʯʥʦʶ ʽʥʬʦʨʤʘʮʽʻʶ ʤʽʞ ʦʢʨʝʤʠʤʠ ʚʠʜʘʤʠ ʩʧʽʚʪʦʚʘʨʠʩʪʚʘ. ʆʩʥʦʚʥʽ 

ʦʙʣʘʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʤʽʰʘʥʠʭ ʢʫʣʴʪʫʨ ï ʦʭʦʨʦʥʘ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, 

ʙʽʦʜʝʛʨʘʜʘʮʽʷ ʽ ʟʘʩʚʦʻʥʥʷ ʩʢʣʘʜʥʠʭ ʩʫʙʩʪʨʘʪʽʚ. 

ʆʩʦʙʣʠʚʘ ʛʨʫʧʘ ʙʽʦʣʦʛʽʯʥʠʭ ʘʛʝʥʪʽʚ ʚ ʙʽʦʪʝʭʥʦʣʦʛʽʾ ï ʬʝʨʤʝʥʪʠ, ʪʘʢ ʟʚʘʥʽ 

ʢʘʪʘʣʽʟʘʪʦʨʠ ʙʽʦʣʦʛʽʯʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ. ʌʝʨʤʝʥʪʠ ʟʥʘʭʦʜʷʪʴ ʚʩʝ ʙʽʣʴʰʝ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʨʽʟʥʠʭ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʘʭ ʽ ʛʘʣʫʟʷʭ ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ, ʘʣʝ 

ʜʦ 60-ʭ ʨʦʢʽʚ ʮʝʡ ʥʘʧʨʷʤʦʢ ʩʪʨʠʤʫʚʘʚʩʷ ʪʨʫʜʥʦʱʘʤʠ ʾʭ ʦʜʝʨʞʘʥʥʷ, 

ʥʝʩʪʽʡʢʽʩʪʶ, ʚʠʩʦʢʦʶ ʚʘʨʪʽʩʪʶ. ʗʢ ʦʢʨʝʤʫ ʛʘʣʫʟʴ ʫ ʩʪʚʦʨʝʥʥʽ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʽ 
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ʥʦʚʠʭ ʙʽʦʣʦʛʽʯʥʠʭ ʘʛʝʥʪʽʚ ʩʣʽʜ ʚʠʜʽʣʠʪʠ ʽʤʤʦʙʽʣʽʟʦʚʘʥʽ ʬʝʨʤʝʥʪʠ (ʧʨʠʢʨʽʧʣʝʥʽ 

ʚ ʘʢʪʠʚʥʽʡ ʬʦʨʤʽ ʜʦ ʥʝʨʦʟʯʠʥʥʦʾ ʦʩʥʦʚʠ ʘʙʦ ʚʢʣʶʯʝʥʽ ʚ ʥʘʧʽʚʧʨʦʥʠʢʥʫ 

ʤʝʤʙʨʘʥʥʫ ʩʠʩʪʝʤʫ), ʷʢʽ ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʛʘʨʤʦʥʽʡʥʦ ʬʫʥʢʮʽʦʥʫʶʯʫ ʩʠʩʪʝʤʫ, ʜʽʷ 

ʷʢʦʾ ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʨʘʚʠʣʴʥʠʤ ʚʠʙʦʨʦʤ ʬʝʨʤʝʥʪʘ, ʥʦʩʽʷ ʽ ʩʧʦʩʦʙʫ ʽʤʤʦʙʽʣʽʟʘʮʽʾ.  

ʇʝʨʝʚʘʛʘ ʽʤʤʦʙʽʣʽʟʦʚʘʥʠʭ ʬʝʨʤʝʥʪʽʚ ʧʦʨʽʚʥʷʥʦ ʟ ʨʦʟʯʠʥʥʠʤʠ ʧʦʣʷʛʘʻ ʚ 

ʥʘʩʪʫʧʥʦʤʫ: 

- ʩʪʘʙʽʣʴʥʽʩʪʴ ʽ ʧʽʜʚʠʱʝʥʘ ʘʢʪʠʚʥʽʩʪʴ;  

- ʫʪʨʠʤʘʥʥʷ ʚ ʦʙᾷ̒ ʤ̔ ʨʝʘʢʪʦʨʘ;  

- ʤʦʞʣʠʚʽʩʪʴ ʧʦʚʥʦʛʦ ʽ ʰʚʠʜʢʦʛʦ ʚʽʜʜʽʣʝʥʥʷ ʮʽʣʴʦʚʠʭ ʧʨʦʜʫʢʪʽʚ;  

- ʦʨʛʘʥʽʟʘʮʽ ̫ ʙʝʟʧʝʨʝʨʚʥʠʭ ʧʨʦʮʝʩʽʚ ʬʝʨʤʝʥʪʘʮʽʾ ʟ ʙʘʛʘʪʦʨʘʟʦʚʠʤ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʙʽʦʣʦʛʽʯʥʦʛʦ ʘʛʝʥʪʘ.  

ɯʤʤʦʙʽʣʽʟʦʚʘʥʽ ʬʝʨʤʝʥʪʠ ʚʽʜʢʨʠʚʘʶʪʴ ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʚ ʩʪʚʦʨʝʥʥʽ 

ʙʽʦʣʦʛʽʯʥʠʭ ʤʽʢʨʦʧʨʠʩʪʨʦʾʚ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʘʥʘʣʽʪʠʮʽ, ʧʝʨʝʪʚʦʨʝʥʥʽ ʝʥʝʨʛʽʾ 

ʪʘ ʙʽʦʝʣʝʢʪʨʦʢʘʪʘʣʽʟ.̔  

ɼʦ ʥʝʪʨʘʜʠʮʽʡʥʠʭ ʙʽʦʣʦʛʽʯʥʠʭ ʘʛʝʥʪʽʚ ʙʽʦʪʝʭʥʦʣʦʛʽʾ ʚʽʜʥʦʩʷʪʴ ʨʦʩʣʠʥʥʽ ʽ 

ʪʚʘʨʠʥʥʽ ʢʣʽʪʠʥʠ ʽ ʪʢʘʥʠʥʠ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʛʽʙʨʠʜʦʤʠ, ʪʨʘʥʩʧʣʘʥʪʘʥʪʠ. ɺʝʣʠʢʘ 

ʫʚʘʛʘ ʚ ʜʘʥʠʡ ʯʘʩ ʧʨʠʜʽʣʷʻʪʴʩʷ ʦʪʨʠʤʘʥʥʶ ʥʦʚʽʪʥʽʭ ʙʽʦʣʦʛʽʯʥʠʭ ʘʛʝʥʪʽʚ ï 

ʢʣʽʪʠʥ ʪʨʘʥʩʛʝʥʥʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʨʦʩʣʠʥ, ʪʚʘʨʠʥ, ʱʦ ʩʪʚʦʨʝʥ ̔ ʛʝʥʥʦ-

ʽʥʞʝʥʝʨʥʠʤʠ ʤʝʪʦʜʘʤʠ. 

ʈʦʟʨʦʙʣʝʥʦ ʪʘʢʦʞ ʥʦʚʽ ʤʝʪʦʜʠ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʦʪʨʠʤʫʚʘʪʠ ʰʪʫʯʥʽ 

ʢʣʽʪʠʥʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʨʽʟʥʠʭ ʩʠʥʪʝʪʠʯʥʠʭ ʽ ʙʽʦʣʦʛʽʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ 

(ʤʝʤʙʨʘʥʠ ʽʟ ʟʘʜʘʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ, ʽʟʦʪʦʧʠ, ʤʘʛʥʽʪʥʽ ʤʘʪʝʨʽʘʣʠ, ʘʥʪʠʪʽʣʘ). 

ʈʦʟʨʦʙʣʷʶʪʴʩʷ ʧʽʜʭʦʜʠ ʜʦ ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʬʝʨʤʝʥʪʽʚ ʽʟ ʟʘʜʘʥʠʤʠ 

ʚʣʘʩʪʠʚʦʩʪʷʤʠ, ʷʢʽ ʤʘʶʪʴ ʧʽʜʚʠʱʝʥʫ ʨʝʘʢʮʽʡʥʫ ʘʢʪʠʚʥʽʩʪʴ ʽ ʩʪʘʙʽʣʴʥʽʩʪʴ. ɺ 

ʜʘʥʠʡ ʯʘʩ ʨʝʘʣʽʟʦʚʘʥʠʡ ʩʠʥʪʝʟ ʧʦʣʽʧʝʧʪʠʜʽʚ ʙʘʞʘʥʦʾ ʩʪʝʨʝʦʢʦʥʬʽʛʫʨʘʮʽʾ ʪʘ ʽʥ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʫ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʘʭ ʤʦʞʣʠʚʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʽʟʥʠʭ 

ʙʽʦʣʦʛʽʯʥʠʭ ʘʛʝʥʪʽʚ ʟ ʨʽʟʥʠʤ ʨʽʚʥʝʤ ʦʨʛʘʥʽʟʘʮʽʾ ï ʚʽʜ ʢʣʽʪʠʥʥʦʾ ʜʦ ʤʦʣʝʢʫʣʷʨʥʦʾ.  

ʉʫʙʩʪʨʘʪʠ ʪʘ ʩʝʨʝʜʦʚʠʱʘ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʙʽʦʪʝʭʥʦʣʦʛʽʾ, ʜʦʩʠʪʴ 

ʨʽʟʥʦʤʘʥʽʪʥʽ ʽ ʾʭ ʩʧʝʢʪʨ ʙʝʟʧʝʨʝʨʚʥʦ ʨʦʟʰʠʨʶʻʪʴʩʷ. ʇʦʞʠʚʥʽ ʩʝʨʝʜʦʚʠʱʘ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʞʠʪʪʻʟʜʘʪʥʽʩʪʴ, ʨʽʩʪ ʽ ʨʦʟʚʠʪʦʢ ʚʽʜʧʦʚʽʜʥʠʭ ʧʨʦʜʫʮʝʥʪʽʚ, ʘ ʪʘʢʦʞ 
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ʩʠʥʪʝʟ ʮʽʣʴʦʚʦʛʦ ʧʨʦʜʫʢʪʫ ʟ ʤʘʢʩʠʤʘʣʴʥʦʶ ʝʬʝʢʪʠʚʥʽʩʪʶ. ɺʠʤʦʛʠ ʜʦ ʧʦʞʠʚʥʠʭ 

ʩʝʨʝʜʦʚʠʱ ʚ ʙʽʦʪʝʭʥʦʣʦʛʽʾ ʥʽʯʠʤ ʥʝ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ ʚʠʤʦʛ, ʱʦ ʚʠʩʫʚʘʶʪʴʩʷ 

ʜʦ ʧʦʞʠʚʥʠʭ ʩʝʨʝʜʦʚʠʱ, ʷʢʽ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʚ ʤʽʢʨʦʙʽʦʣʦʛʽʾ ʜʣʷ ʢʫʣʴʪʠʚʫʚʘʥʥʷ 

ʪʠʭ ʯʠ ʽʥʰʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ. ɼʣʷ ʧʨʠʛʦʪʫʚʘʥʥʷ ʧʦʞʠʚʥʠʭ ʩʝʨʝʜʦʚʠʱ ʫ 

ʙʽʦʪʝʭʥʦʣʦʛʽʾ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʨʽʟʥʦʤʘʥʽʪʥʽ ʩʫʙʩʪʨʘʪʠ, ʷʢʽ ʧʦʚʠʥʥʽ 

ʟʘʜʦʚʦʣʴʥʷʪʠ ʧʝʚʥʠʤ ʢʨʠʪʝʨʽʷʤ: ʙʫʪʠ ʥʝʜʝʬʽʮʠʪʥʠʤʠ, ʜʝʰʝʚʠʤʠ, ʟʘ 

ʤʦʞʣʠʚʽʩʪʶ ʣʝʛʢʦʜʦʩʪʫʧʥʠʤʠ. 

ɼʦ ʩʢʣʘʜʫ ʩʝʨʝʜʦʚʠʱ ʜʣʷ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʚʭʦʜʠʪʴ ʨʝʯʦʚʠʥʘ, 

ʷʢʘ ʻ ʜʞʝʨʝʣʦʤ ʚʫʛʣʝʮʶ ʪʘ ʝʥʝʨʛʽʾ, ʟʘʙʝʟʧʝʯʫʻ ʥʦʨʤʘʣʴʥʠʡ ʨʦʟʚʠʪʦʢ ʪʘ 

ʙʽʦʩʠʥʪʝʪʠʯʥʫ ʘʢʪʠʚʥʽʩʪʴ ʦʙôʻʢʪʘ. ʊʘʢʘ ʨʝʯʦʚʠʥʘ ʥʘʟʠʚʘʻʪʴʩʷ ʩʫʙʩʪʨʘʪʦʤ. ɼʣʷ 

ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʦʙôʻʢʪʘ ʥʝʦʙʭʽʜʥʽ ʪʘʢʦʞ ʤʽʥʝʨʘʣʴʥʽ ʝʣʝʤʝʥʪʠ 

ʽ ʨʦʩʪʦʚʽ ʬʘʢʪʦʨʠ.  

ʇʦʞʠʚʥʽ ʩʝʨʝʜʦʚʠʱʘ ʜʣʷ ʚʠʨʦʱʫʚʘʥʥʷ ʦʙô̒ ʢʪʽʚ ʙʽʦʪʝʭʥʦʣʦʛʽʾ ʤʦʞʫʪʴ 

ʙʫʪʠ ʥʝʚʠʟʥʘʯʝʥʦʛʦ ʩʢʣʘʜʫ, ʪʦʙʪʦ ʚʢʣʶʯʘʪʠ ʙʽʦʛʝʥʥʽ (ʨʦʩʣʠʥʥʽ, ʪʚʘʨʠʥʥʽ, 

ʤʽʢʨʦʙʥʽ) ʨʝʯʦʚʠʥʠ ï ʥʘʪʫʨʘʣʴʥʽ ʩʝʨʝʜʦʚʠʱʘ, ʱʦ ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʩʢʣʘʜʥʫ 

ʩʫʤʽʰ ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ, ʜʝ ʚʽʜʦʤʦ, ʷʢ ʧʨʘʚʠʣʦ, ʚʤʽʩʪ çʛʦʣʦʚʥʦʛʦè 

ʽʥʛʨʝʜʽʻʥʪʘ, ʷʢʠʡ ʚʧʣʠʚʘʻ ʥʘ ʨʽʩʪ ʘʙʦ ʙʽʦʩʠʥʪʝʪʠʯʥʫ ʘʢʪʠʚʥʽʩʪʴ ʰʪʘʤʘ-

ʧʨʦʜʫʮʝʥʪʘ. ʎʝ ʥʝʦʯʠʱʝʥʽ ʧʨʦʜʫʢʪʠ ʭʘʨʯʦʚʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʩʽʣʴʩʴʢʦʛʦ 

ʛʦʩʧʦʜʘʨʩʪʚʘ, ʧʘʧʝʨʦʚʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ ʽʥ.  

ɿʘʩʪʦʩʦʚʫʶʪʴʩʷ ʪʘʢʦʞ ʩʝʨʝʜʦʚʠʱʘ ʟ ʯʠʩʪʠʭ ʭʽʤʽʯʥʠʭ ʩʧʦʣʫʢ ʚʠʟʥʘʯʝʥʦʛʦ 

ʩʢʣʘʜʫ, ʪʘʢ ʟʚʘʥʽ ʩʠʥʪʝʪʠʯʥʽ ʩʝʨʝʜʦʚʠʱʘ. ʉʠʥʪʝʪʠʯʥʘ ʩʠʨʦʚʠʥʘ ʷʚʣʷʻ ʩʦʙʦʶ 

ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʩʧʦʣʫʢʠ ʟ ʪʦʯʥʠʤ ʭʽʤʽʯʥʠʤ ʩʢʣʘʜʦʤ, ʥʘʧʨʠʢʣʘʜ, ʛʣʶʢʦʟʘ, ʮʫʢʦʨ, 

ʢʨʦʭʤʘʣʴ, ʝʪʘʥʦʣ, ʚʫʛʣʝʢʠʩʣʦʪʘ, ʤʝʪʘʥ, ʧʘʨʘʬʽʥ ʪʘ ʽʥ. ʎʝ ʦʯʠʱʝʥʽ ʧʨʦʜʫʢʪʠ 

ʭʽʤʽʯʥʦʾ ʪʘ ʭʘʨʯʦʚʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ.  

ʉʝʨʝʜʦʚʠʱʘ ʪʘʢʦʞ ʤʦʞʫʪʴ ʙʫʪʠ ʥʘʧʽʚʩʠʥʪʝʪʠʯʥʠʤʠ (ʜʦ ʥʘʪʫʨʘʣʴʥʦʛʦ 

ʩʫʙʩʪʨʘʪʫ ʜʦʜʘʶʪʴʩʷ ʨʝʯʦʚʠʥʠ ʚʽʜʦʤʦʾ ʭʽʤʽʯʥʦʾ ʧʨʠʨʦʜʠ).  

ʅʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʤʠ ʻ ʥʘʧʽʚʩʠʥʪʝʪʠʯʥʽ ʩʫʙʩʪʨʘʪʠ. 

ʇʨʠʨʦʜʥʽ ʩʠʨʦʚʠʥʥʽ ʤʘʪʝʨʽʘʣʠ 

ɼʞʝʨʝʣʦʤ ʧʨʠʨʦʜʥʦʾ ʩʠʨʦʚʠʥʠ ʜʣʷ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʚʠʨʦʙʥʠʮʪʚ ʻ 

ʩʽʣʴʩʴʢʝ ʛʦʩʧʦʜʘʨʩʪʚʦ ʪʘ ʛʘʣʫʟʽ ʣʽʩʽʚʥʠʮʪʚʘ. ʄʘʪʝʨʽʘʣʠ, ʱʦ ʦʜʝʨʞʫʶʪʴ ʫ ʮʠʭ 
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ʛʘʣʫʟʷʭ, ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʩʧʦʣʫʢʠ ʨʽʟʥʦʾ ʭʽʤʽʯʥʦʾ ʩʢʣʘʜʥʦʩʪʽ ʽ ʚʢʣʶʯʘʶʪʴ ʮʫʢʦʨ, 

ʢʨʦʭʤʘʣʴ, ʮʝʣʶʣʦʟʫ, ʛʝʤʽʮʝʣʶʣʦʟʠ ʽ ʣʽʛʥʽʥ.  

ʈʦʩʣʠʥʥʽ ʜʞʝʨʝʣʘ ʤʦʞʫʪʴ ʨʦʟʛʣʷʜʘʪʠʩʷ ʷʢ ʧʨʘʢʪʠʯʥʦ ʥʝʚʠʯʝʨʧʥʽ. 

ʇʝʨʚʠʥʥʘ ʧʨʦʜʫʢʮʽʷ ʬʦʪʦʩʠʥʪʝʟʫ (ʨʽʩʪ ʨʦʩʣʠʥ ʟʘ ʨʘʭʫʥʦʢ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʩʦʥʷʯʥʦʾ ʝʥʝʨʛʽʾ) ʥʘ ɿʝʤʣʽ ʟʘʙʝʟʧʝʯʫʻ 2Ĭ1011 ʪ ʨʝʯʦʚʠʥʠ (ʙʽʦʤʘʩʠ) ʚ ʨʽʢ ʫ 

ʧʝʨʝʨʘʭʫʥʢʫ ʥʘ ʩʫʭʫ ʚʘʛʫ. ʅʘʡʙʽʣʴʰʘ ʯʘʩʪʢʘ ʙʽʦʤʘʩʠ (ʙʣʠʟʴʢʦ 44%) 

ʫʪʚʦʨʶʻʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʜʝʨʝʚʠʥʠ, ʧʨʦʜʫʢʮʽʷ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʩʪʘʥʦʚʠʪʴ 

ʣʠʰʝ 6% ʧʝʨʚʠʥʥʦʾ ʧʨʦʜʫʢʮʽʾ, ʦʪʨʠʤʘʥʦʾ ʟʘ ʨʘʭʫʥʦʢ ʬʦʪʦʩʠʥʪʝʟʫ, ʭʦʯʘ ʩʘʤʝ ʟ 

ʮʽʻʾ ʢʽʣʴʢʦʩʪʽ ʚʠʭʦʜʠʪʴ ʦʩʥʦʚʥʘ ʯʘʩʪʠʥʘ ʾʞʽ ʜʣʷ ʣʶʜʝʡ ʽ ʪʚʘʨʠʥ, ʘ ʪʘʢʦʞ ʙʘʛʘʪʦ 

ʥʝʦʙʭʽʜʥʠʭ ʤʘʪʝʨʽʘʣʽʚ (ʥʘʧʨʠʢʣʘʜ, ʜʣʷ ʪʝʢʩʪʠʣʴʥʦ ʾʽ ʧʘʧʝʨʦʚʦ ʾʧʨʦʤʠʩʣʦʚʦʩʪʽ). 

ʇʦʣʦʚʠʥʫ ʚʠʩʫʰʝʥʦʾ ʨʦʩʣʠʥʥʦʾ ʤʘʩʠ ʷʢ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ, ʪʘʢ ʽ 

çʣʽʩʦʚʦʛʦè ʧʦʭʦʜʞʝʥʥʷ ʩʪʘʥʦʚʠʪʴ ʦʜʠʥ ʟ ʥʘʡʧʦʰʠʨʝʥʽʰʠʭ ʙʽʦʧʦʣʽʤʝʨʽʚ ï 

ʧʦʣʽʩʘʭʘʨʠʜ ʮʝʣʶʣʦʟʘ, ʷʢʠʡ ʻ ʮʽʥʥʠʤ ʜʞʝʨʝʣʦʤ ʝʥʝʨʛʽʾ ʪʘ ʚʫʛʣʝʮʶ. ʄʘʡʞʝ ʥʝ 

ʚʠʢʣʠʢʘʻ ʩʫʤʥʽʚʫ, ʱʦ ʮʝʣʶʣʦʟʘ ʧʦʚʠʥʥʘ ʨʦʟʛʣʷʜʘʪʠʩʷ ʚ ʷʢʦʩʪʽ ʦʩʥʦʚʥʦʾ 

ʧʦʞʠʚʥʦʾ ʩʠʨʦʚʠʥʠ ʜʣʷ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ. ʆʜʥʘʢ, ʥʝʦʙʭʽʜʥʦʶ ʫʤʦʚʦʶ 

ʧʽʜʛʦʪʦʚʢʠ ʜʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʷʢʦʩʪʽ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʦʾ ʩʠʨʦʚʠʥʠ 

ʻ ʾʾ ʛʽʜʨʦʣʽʟ ʜʦ ʧʨʦʩʪʠʭ ʚʦʜʦʨʦʟʯʠʥʥʠʭ ʮʫʢʨʽʚ (ʛʣʶʢʦʟʠ, ʮʝʣʣʦʙʽʦʟʠ). ʅʘʡʙʽʣʴʰʽ 

ʩʢʣʘʜʥʦʱʽ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʧʨʠ ʩʧʨʦʙʘʭ ʫʪʠʣʽʟʘʮʽʾ ʜʝʨʝʚʠʥʠ, ʚ ʷʢʽʡ ʮʝʣʶʣʦʟʘ 

ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʢʦʤʧʣʝʢʩʽ ʟ ʛʝʤʽʮʝʣʶʣʦʟʦʶ ʽ ʣʽʛʥʽʥʦʤ. ʃʽʛʥʦʮʝʣʶʣʦʟʥʽ ʢʦʤʧʣʝʢʩʠ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʜʫʞʝ ʚʠʩʦʢʠʤ ʩʪʫʧʝʥʝʤ ʩʪʽʡʢʦʩʪʽ ʜʦ ʧʨʠʨʦʜʥʠʭ ʩʧʦʩʦʙʽʚ 

ʙʽʦʜʝʛʨʘʜʘʮʽʾ. ʉʘʤʝ ʮʷ ʚʣʘʩʪʠʚʽʩʪʴ ʽ ʟʫʤʦʚʣʶʻ ʜʦʚʛʦʚʽʯʥʽʩʪʴ ʜʝʨʝʚ ʽ, ʧʨʠʨʦʜʥʦ, 

ʙʫʜʽʚʝʣʴ ʟ ʜʝʨʝʚʘ. ʃʽʛʥʦʮʝʣʶʣʦʟʘ ʻ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʤ ʽ ʧʦʥʦʚʣʶʚʘʥʠʤ 

ʧʨʠʨʦʜʥʠʤ ʜʞʝʨʝʣʦʤ ʩʠʨʦʚʠʥʠ, ʜʦʩʪʫʧʥʠʤ ʣʶʜʠʥʽ ʧʨʘʢʪʠʯʥʦ ʫ ʚʩʽʭ ʢʨʘʾʥʘʭ 

ʩʚʽʪʫ. ʆʜʥʘʢ ʥʝʦʙʭʽʜʥʦ ʧʦʜʦʣʘʪʠ ʟʥʘʯʥʽ ʪʝʭʥʦʣʦʛʽʯʥʽ ʪʨʫʜʥʦʱʽ, ʧʝʨʰ ʥʽʞ 

ʚʠʷʚʠʪʴʩʷ ʝʢʦʥʦʤʽʯʥʦ ʚʠʛʽʜʥʠʤ ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʽʻʾ ʝʥʝʨʛʝʪʠʯʥʦ ʙʘʛʘʪʦʾ ʩʠʨʦʚʠʥʠ. 

ɺ ʥʘʰ ʯʘʩ ʜʣʷ ʪʦʛʦ, ʱʦʙ ʟʨʦʙʠʪʠ ʾʾ ʜʦʩʪʫʧʥʦʶ ʜʣʷ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʦʾ ʜʝʛʨʘʜʘʮʽʾ, 

ʥʝʦʙʭʽʜʥʽ ʜʦʩʠʪʴ ʜʦʨʦʛʽ ʽ ʝʥʝʨʛʦʻʤʥʽ ʧʨʦʮʝʩʠ ʧʦʧʝʨʝʜʥʴʦʾ ʦʙʨʦʙʢʠ. 

ʏʠʩʪʘ ʮʝʣʶʣʦʟʘ ʤʦʞʝ ʙʫʪʠ ʜʦʩʠʪʴ ʣʝʛʢʦ ʟʨʫʡʥʦʚʘʥʘ ʰʣʷʭʦʤ ʭʽʤʽʯʥʦʛʦ 

ʘʙʦ ʬʝʨʤʝʥʪʘʪʠʚʥʦʛʦ ʛʽʜʨʦʣʽʟʫ ʜʦ ʨʦʟʯʠʥʥʠʭ ʮʫʢʨʽʚ, ʷʢʽ ʧʦʪʽʤ ʣʝʛʢʦ ʧʽʜʜʘʶʪʴʩʷ 
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ʬʝʨʤʝʥʪʘʮʽʾ (ʙʨʦʜʽʥʥʶ) ʤʽʢʨʦʦʨʛʘʥʽʟʤʘʤʠ ʟ ʫʪʚʦʨʝʥʥʷʤ ʝʪʘʥʦʣʫ, ʙʫʪʘʥʦʣʫ, 

ʘʮʝʪʦʥʫ, ʦʜʥʦʢʣʽʪʠʥʥʦʛʦ ʙʽʣʢʘ (SCP), ʤʝʪʘʥʫ ʪʘ ʙʘʛʘʪʴʦʭ ʽʥʰʠʭ ʧʨʦʜʫʢʪʽʚ. 

ɯʩʪʦʪʥʝ ʟʥʘʯʝʥʥʷ ʤʘʁʪʴ ʢʨʦʭʤʘʣʴʚʤʽʩʥʽ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʽ ʧʨʦʜʫʢʪʠ, 

ʷʢʽ ʚʢʣʶʯʘʶʪʴ ʨʽʟʥʽ ʟʣʘʢʠ, ʪʘʢʽ ʷʢ ʢʫʢʫʨʫʜʟʘ, ʨʠʩ, ʧʰʝʥʠʮʷ; ʢʦʨʝʥʝʧʣʦʜʠ ï 

ʢʘʨʪʦʧʣʷ, ʩʦʣʦʜʢʘ ʢʘʨʪʦʧʣʷ ʽ ʤʘʥʽʦʢʘ. ɼʝʷʢʠʤ ʥʝʜʦʣʽʢʦʤ ʢʨʦʭʤʘʣʶ ʻ ʪʝ, ʱʦ ʜʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʷʢʦʩʪʽ ʧʦʞʠʚʥʦʛʦ ʩʫʙʩʪʨʘʪʫ ʚʽʥ, ʷʢ ʧʨʘʚʠʣʦ, ʧʦʚʠʥʝʥ ʙʫʪʠ 

ʨʦʟʱʝʧʣʝʥʠʡ ʜʦ ʤʦʥʦʩʘʭʘʨʠʜʽʚ ʘʙʦ ʦʣʽʛʦʩʘʭʘʨʠʜʽʚ ʰʣʷʭʦʤ ʬʝʨʤʝʥʪʘʪʠʚʥʦʛʦ 

ʘʙʦ ʭʽʤʽʯʥʦʛʦ ʛʽʜʨʦʣʽʟʫ. ʊʠʤ ʥʝ ʤʝʥʰʝ, ʚ ʥʘʰ ʯʘʩ ʟ ʧʝʚʥʠʤ ʫʩʧʽʭʦʤ 

ʨʦʟʨʦʙʣʷʶʪʴʩʷ ʧʝʨʩʧʝʢʪʠʚʥʽ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʽ ʧʨʦʮʝʩʠ, ʟʘʩʥʦʚʘʥʽ ʥʘ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʜʘʥʦʛʦ ʧʦʣʽʩʘʭʘʨʠʜʫ. 

ʇʦʰʠʨʝʥʠʤ ʜʞʝʨʝʣʦʤ ʚʫʛʣʝʮʶ ʪʘ ʝʥʝʨʛʽʾ ʻ ʢʦʤʧʦʥʝʥʪʠ ʥʘʬʪʠ ʽ ʛʘʟʫ. 

ʅʘʡʢʨʘʱʠʤ ʩʫʙʩʪʨʘʪʦʤ ʟ ʢʦʤʧʦʥʝʥʪʽʚ ʥʘʬʪʠ ʻ ʥ-ʘʣʢʘʥʠ (ʦʩʦʙʣʠʚʦ ʨʽʜʢʽ) ʟ 

ʯʠʩʣʦʤ ʚʫʛʣʝʮʝʚʠʭ ʘʪʦʤʽʚ ʚʽʜ 10 ʜʦ 20. ɰʭ ʤʦʞʫʪʴ ʫʪʠʣʽʟʫʚʘʪʠ ʙʽʣʴʰʽʩʪʴ 

ʙʘʢʪʝʨʽʡ ʽ ʜʨʽʞʜʞʽ. ʆʜʥʘʢ ʟʘʧʘʩʠ ʽ ʥʘʬʪʠ, ʽ ʛʘʟʫ ʟʤʝʥʰʫʶʪʴʩʷ. ʊʦʤʫ 

ʙʽʦʪʝʭʥʦʣʦʛʽʾ ʦʨʽʻʥʪʫʶʪʴʩʷ ʥʘ ʧʦʥʦʚʣʶʚʘʥʽ ʜʞʝʨʝʣʘ ʩʠʨʦʚʠʥʠ. 

ʇʦʙʽʯʥʽ ʧʨʦʜʫʢʪʠ ʚʠʨʦʙʥʠʮʪʚ ʚ ʷʢʦʩʪʽ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʦʾ ʩʠʨʦʚʠʥʠ 

ʆʜʥʠʤ ʽʟ ʛʦʣʦʚʥʠʭ ʟʘʚʜʘʥʴ ʙʽʦʪʝʭʥʦʣʦʛʽʾ ʻ ʤʘʢʩʠʤʘʣʴʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʚʝʣʠʯʝʟʥʠʭ ʦʙʩʷʛʽʚ ʦʨʛʘʥʽʯʥʠʭ ʚʽʜʭʦʜʽʚ, ʷʢʽ ʧʦʩʪʽʡʥʦ ʫʪʚʦʨʶʶʪʴʩʷ ʫ ʩʚʽʪʦʚʦʤʫ 

ʚʠʨʦʙʥʠʮʪʚʽ. ɹʽʦʪʝʭʥʦʣʦʛʽʯʥʘ ʫʪʠʣʽʟʘʮʽʷ ʮʠʭ ʚʽʜʭʦʜʽʚ, ʧʦ-ʧʝʨʰʝ, ʟʘʙʝʟʧʝʯʠʪʴ 

ʚʠʜʘʣʝʥʥʷ ʜʞʝʨʝʣ ʟʘʙʨʫʜʥʝʥʥʷ (ʥʘʧʨʠʢʣʘʜ, ʩʪʽʯʥʠʭ ʚʦʜ), ʘ ʧʦ-ʜʨʫʛʝ, ʟʫʤʦʚʠʪʴ 

ʧʝʨʝʪʚʦʨʝʥʥʷ ʮʠʭ ʚʽʜʭʦʜʽʚ ʫ ʢʦʨʠʩʥʽ ʮʽʣʴʦʚʽ ʧʨʦʜʫʢʪʠ. ʇʨʦʜʫʢʪʠ ʚʽʜʭʦʜʽʚ 

ʚʽʜʽʛʨʘʶʪʴ ʚʘʞʣʠʚʫ ʨʦʣʴ ʚ ʝʢʦʥʦʤʽʮʽ ʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʩʪʘʥ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ. ʊʘʢ, ʙʘʛʘʪʦ ʧʦʙʽʯʥʠʭ ʨʝʯʦʚʠʥ ʭʘʨʯʦʚʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʚʠʷʚʣʷʶʪʴʩʷ 

ʝʢʦʥʦʤʽʯʥʦ ʤʘʣʦʟʥʘʯʥʠʤʠ ʽ ʯʘʩʪʦ ʚʠʢʠʜʘʶʪʴʩʷ ʚ ʤʘʛʽʩʪʨʘʣʴʥʽ ʚʦʜʥʽ ʩʠʩʪʝʤʠ, 

ʟʫʤʦʚʣʶʶʯʠ ʧʦʪʫʞʥʝ ʟʘʙʨʫʜʥʝʥʥʷ ʟʦʚʥʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ʊʦʤʫ ʟʜʘʻʪʴʩʷ 

ʜʦʩʠʪʴ ʧʨʠʚʘʙʣʠʚʠʤ ʨʦʟʨʦʙʠʪʠ ʪʝʭʥʦʣʦʛʽʾ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʚ 

ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽ, ʟ ʦʪʨʠʤʘʥʥʷʤ ʧʦʜʚʽʡʥʠʡ ʚʠʛʦʜʠ. 

ɼʚʦʤʘ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʤʠ ʚʠʜʘʤʠ ʚʽʜʭʦʜʽʚ, ʱʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʚ 

ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʘʭ ʚ ʷʢʦʩʪʽ ʩʠʨʦʚʠʥʠ ʜʣʷ ʬʝʨʤʝʥʪʘʮʽʾ, ʻ ʤʝʣʷʩʘ (ʯʦʨʥʘ 

ʧʘʪʦʢʘ) ʽ ʤʦʣʦʯʥʘ ʩʠʨʦʚʘʪʢʘ. 
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ʄʝʣʷʩʘ ʷʚʣʷʻ ʩʦʙʦʶ ʧʦʙʽʯʥʠʡ ʧʨʦʜʫʢʪ ʚʠʨʦʙʥʠʮʪʚʘ ʮʫʢʨʫ ʽ ʤʽʩʪʠʪʴ ʜʦ 

50% ʮʫʢʨʽʚ. ʄʝʣʷʩʘ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʷʢ ʧʦʞʠʚʥʠʡ ʩʫʙʩʪʨʘʪ ʜʣʷ 

ʬʝʨʤʝʥʪʘʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʘʥʪʠʙʽʦʪʠʢʽʚ, ʦʨʛʘʥʽʯʥʠʭ ʢʠʩʣʦʪ ʽ 

ʢʦʤʝʨʮʽʡʥʠʭ ʜʨʽʞʜʞʽʚ ʜʣʷ ʭʣʽʙʦʧʝʯʝʥʥʷ. 

ʉʠʨʦʚʘʪʢʘ ʻ ʧʦʙʽʯʥʠʤ ʧʨʦʜʫʢʪʦʤ ʩʠʨʦʚʘʨʽʥʥʷ. ɰʾ ʩʢʣʘʜ ʟʘʣʝʞʠʪʴ ʚʽʜ ʪʠʧʫ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʦʛʦ ʤʦʣʦʢʘ ʽ ʚʠʨʦʙʣʶʚʘʥʦʛʦ ʩʠʨʫ. ʈʦʟʨʦʙʣʝʥʦ ʩʧʦʩʦʙʠ 

ʜʦʙʫʚʘʥʥʷ ʟ ʩʠʨʦʚʘʪʢʠ ʙʽʣʢʽʚ ʰʣʷʭʦʤ ʫʣʴʪʨʘʬʽʣʴʪʨʘʮʽʾ, ʦʩʘʜʞʝʥʥʷ ʘʙʦ 

ʚʠʜʽʣʝʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʽʦʥʥʦʛʦ ʦʙʤʽʥʫ. ɿ ʪʘʢʠʭ ʙʽʣʢʽʚ ʤʦʞʥʘ ʦʪʨʠʤʫʚʘʪʠ 

ʙʽʣʢʦʚʽ ʛʽʜʨʦʣʽʟʘʪʠ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʜʣʷ ʮʴʦʛʦ ʬʝʨʤʝʥʪʝʨʠ. ʇʽʩʣʷ ʚʠʜʘʣʝʥʥʷ 

ʙʽʣʢʽʚ ʟʘʣʠʰʘʶʪʴʩʷ ʚʝʣʠʢʽ ʦʙʩʷʛʠ ʬʽʣʴʪʨʘʪʽʚ ʟ ʚʠʩʦʢʠʤʠ ʢʦʥʮʝʥʪʨʘʮʽʷʤʠ 

ʣʘʢʪʦʟʠ (5-50 ʛ/ʣ), ʤʽʥʝʨʘʣʴʥʠʭ ʨʝʯʦʚʠʥ, ʚʽʪʘʤʽʥʽʚ, ʤʦʣʦʯʥʦʾ ʢʠʩʣʦʪʠ ʽ ʧʦʩʪʘʻ 

ʧʨʦʙʣʝʤʘ ʧʦʜʘʣʴʰʦʛʦ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ. ʗʢʱʦ ʧʝʨʝʪʚʦʨʠʪʠ ʣʘʢʪʦʟʫ ʚ ʤʦʣʦʯʥʫ 

ʢʠʩʣʦʪʫ ʟʘ ʫʯʘʩʪʶ ʤʦʣʦʯʥʦʢʠʩʣʠʭ ʙʘʢʪʝʨʽʡ, ʩʪʚʦʨʶʻʪʴʩʷ ʜʞʝʨʝʣʦ ʚʫʛʣʝʮʶ, ʷʢʝ 

ʤʦʞʝ ʟʙʨʦʜʞʫʚʘʪʠʩʷ ʜʨʽʞʜʞʘʤʠ. ʄʦʞʣʠʚʝ ʽ ʧʨʷʤʝ ʟʙʨʦʜʞʫʚʘʥʥʷ ʣʘʢʪʦʟʠ 

ʜʨʽʞʜʞʘʤʠ Kluyveromyces fragilis ʘʙʦ Candida intermedia. ɿ ʩʠʨʦʚʘʪʢʠ 

ʦʪʨʠʤʫʶʪʴ ʥʝ ʪʽʣʴʢʠ ʙʽʣʢʦʚʽ ʧʨʦʜʫʢʪʠ, ʘʣʝ ʡ, ʬʝʨʤʝʥʪʘʮʽʻʶ, ʩʠʨʦʚʠʥʫ ʜʣʷ 

ʭʽʤʽʯʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ (ʥʘʧʨʠʢʣʘʜ, ʚʠʨʦʙʥʠʮʪʚʘ ʝʪʘʥʦʣʫ). ʐʣʷʭʦʤ ʭʽʤʽʯʥʦʛʦ 

ʛʽʜʨʦʣʽʟʫ ʣʘʢʪʦʟʠ ʟ ʧʦʜʘʣʴʰʠʤ ʚʠʜʘʣʝʥʥʷʤ ʛʣʶʢʦʟʠ ʟ ʨʦʟʯʠʥʫ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʬʝʨʤʝʥʪʘʮʽʾ ʤʦʞʥʘ ʦʪʨʠʤʫʚʘʪʠ ʛʘʣʘʢʪʦʟʫ. 

ɺʽʜʭʦʜʠ ʮʝʣʶʣʦʟʥʦ-ʧʘʧʝʨʦʚʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ. ɺʦʣʦʢʥʠʩʪʠʡ ʤʘʪʝʨʽʘʣ, ʱʦ 

ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʧʨʠ ʚʠʨʦʙʥʠʮʪʚʽ ʧʘʧʝʨʫ ʪʘ ʽʥʰʠʭ ʧʨʦʜʫʢʪʽʚ, ʦʪʨʠʤʫʶʪʴ ʷʢ ʟ 

ʜʝʨʝʚʠʥʠ, ʪʘʢ ʽ ʟ ʪʨʘʚô̫ ʥʠʩʪʠʭ ʨʦʩʣʠʥ ʧʽʩʣʷ ʭʽʤʽʯʥʦʛʦ ʨʦʟʱʝʧʣʝʥʥʷ ʣʽʛʥʽʥʫ. 

ʆʜʥʘʢ ʮʝʡ ʧʨʦʮʝʩ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʫʪʚʦʨʝʥʥʷʤ ʚʝʣʠʯʝʟʥʦʾ ʢʽʣʴʢʦʩʪʽ ʚʽʜʭʦʜʽʚ. 

ʎʽ ʨʽʜʢʽ ʚʽʜʭʦʜʠ ï ʜʦʙʨʘ ʩʠʨʦʚʠʥʘ ʜʣʷ ʬʝʨʤʝʥʪʘʮʽʾ ʟʘʚʜʷʢʠ ʚʠʩʦʢʦʤʫ ʚʤʽʩʪʫ ʚ 

ʥʠʭ ʚʫʛʣʝʚʦʜʽʚ. ɰʭ ʬʝʨʤʝʥʪʘʮʽʷ ʚ ʰʠʨʦʢʠʭ ʤʘʩʰʪʘʙʘʭ ʨʦʟʧʦʯʘʪʘ ʱʝ ʫ 1909 ʨ. 

ʋ ʥʘʰ ʯʘʩ ʪʨʘʜʠʮʽʡʥʠʤ ʤʝʪʦʜʦʤ ʚʠʜʘʣʝʥʥʷ ʧʝʥʪʦʟ, ʛʝʢʩʦʟ ʽ ʦʮʪʦʚʦʾ ʢʠʩʣʦʪʠ ʟ 

ʪʘʢʠʭ ʚʽʜʭʦʜʽʚ ʩʣʫʛʫʻ ʾʭ ʬʝʨʤʝʥʪʘʮʽʷ ʟʘ ʫʯʘʩʪʶ ʜʨʽʞʜʞʽʚ. ʂʨʽʤ ʮʠʭ ʪʨʘʜʠʮʽʡʥʠʭ 

ʤʝʪʦʜʽʚ ʤʦʞʣʠʚʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʽ ʥʦʚʽ ʧʨʦʮʝʩʠ ʧʝʨʝʪʚʦʨʝʥʥʷ ʚʽʜʭʦʜʽʚ ʫ 

ʛʨʠʙʥʠʡ ʙʽʣʦʢ. 
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ʄʽʥʝʨʘʣʴʥʽ ʝʣʝʤʝʥʪʠ, ʱʦ ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʨʦʩʪʫ ʙʽʦʣʦʛʽʯʥʠʭ ʘʛʝʥʪʽʚ ʽ 

ʚʭʦʜʷʪʴ ʜʦ ʩʢʣʘʜʫ ʧʦʞʠʚʥʠʭ ʩʝʨʝʜʦʚʠʱ, ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʤʘʢʨʦ- ʽ 

ʤʽʢʨʦʝʣʝʤʝʥʪʠ. ʉʝʨʝʜ ʤʘʢʨʦʝʣʝʤʝʥʪʽʚ ʥʘ ʧʝʨʰʦʤʫ ʤʽʩʮʽ ʩʪʦʾʪʴ ʘʟʦʪ, ʦʩʢʽʣʴʢʠ 

ʧʦʪʨʝʙʠ ʚ ʥʴʦʤʫ ʫ ʙʽʦʣʦʛʽʯʥʠʭ ʦʙô̒ ʢʪʽʚ ʥʘ ʧʦʨʷʜʦʢ ʧʝʨʝʚʠʱʫʶʪʴ ʧʦʪʨʝʙʠ ʚ 

ʽʥʰʠʭ ʝʣʝʤʝʥʪʘʭ (ʬʦʩʬʦʨʽ, ʢʘʣʽʾ ʽ ʤʘʛʥʽʾ). ɸʟʦʪ ʟʘʟʚʠʯʘʡ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʘʤʠ ʫ ʚʽʜʥʦʚʣʝʥʽʡ ʬʦʨʤʽ (ʩʝʯʦʚʠʥʘ, ʘʤʦʥʽʡ ʘʙʦ ʾʭ ʩʦʣʽ). ʏʘʩʪʦ 

ʘʟʦʪ ʚʚʦʜʠʪʴʩʷ ʚ ʢʦʤʧʣʝʢʩʽ ʟ ʽʥʰʠʤʠ ʤʘʢʨʦʝʣʝʤʝʥʪʘʤʠ ï ʬʦʩʬʦʨʦʤ, ʩʽʨʢʦʶ. 

ɼʣʷ ʮʴʦʛʦ ʚ ʷʢʦʩʪʽ ʾʭ ʜʞʝʨʝʣ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʩʦʣʽ (ʩʫʣʴʬʘʪʠ ʘʙʦ ʬʦʩʬʘʪʠ 

ʘʤʦʥʽʶ). ʄʽʥʝʨʘʣʴʥʽ ʝʣʝʤʝʥʪʠ ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʨʦʩʪʫ ʙʫʜʴ-ʷʢʦʛʦ ʙʽʦʣʦʛʽʯʥʦʛʦ 

ʘʛʝʥʪʘ, ʘʣʝ ʾʭ ʢʦʥʮʝʥʪʨʘʮʽʷ ʚ ʩʝʨʝʜʦʚʠʱʽ ʟʘʣʝʞʠʪʴ ʚʽʜ ʙʽʦʣʦʛʽʾ ʙʽʦʦʙᾷ̒ ʢʪʘ ʽ 

ʟʘʚʜʘʥʴ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ. ʊʘʢ, ʢʦʥʮʝʥʪʨʘʮʽʷ ʤʘʢʨʦʝʣʝʤʝʥʪʽʚ (K, Mg, 

P, S) ʟʘʟʚʠʯʘʡ ʩʪʘʥʦʚʠʪʴ ʙʣʠʟʴʢʦ 10-3-10-4 ʄ. ʇʦʪʨʝʙʠ ʚ ʤʽʢʨʦʝʣʝʤʝʥʪʘʭ 

ʥʝʚʝʣʠʢʽ, ʽ ʾʭ ʢʦʥʮʝʥʪʨʘʮʽʷ ʚ ʩʝʨʝʜʦʚʠʱʘʭ ʽʩʪʦʪʥʦ ʥʠʞʯʘ ï 10-6-10-8 ʄ. ʊʦʤʫ 

ʤʽʢʨʦʝʣʝʤʝʥʪʠ ʯʘʩʪʦ ʩʧʝʮʽʘʣʴʥʦ ʥʝ ʚʥʦʩʷʪʴ ʫ ʩʝʨʝʜʦʚʠʱʝ, ʦʩʢʽʣʴʢʠ ʾʭ ʜʦʤʽʰʢʠ 

ʚ ʦʩʥʦʚʥʠʭ ʩʦʣʷʭ ʽ ʚʦʜʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʦʪʨʝʙʠ ʧʨʦʜʫʮʝʥʪʽʚ. 

ʆʢʨʝʤʽ ʧʨʦʜʫʮʝʥʪʠ ʚ ʩʠʣʫ ʩʧʝʮʠʬʽʢʠ ʤʝʪʘʙʦʣʽʟʤʫ ʘʙʦ ʧʦʞʠʚʥʠʭ ʧʦʪʨʝʙ 

ʧʦʪʨʝʙʫʶʪʴ ʜʣʷ ʨʦʩʪʫ ʥʘʷʚʥʽʩʪʴ ʫ ʩʝʨʝʜʦʚʠʱʽ ʨʦʩʪʦʚʠʭ ʬʘʢʪʦʨʽʚ (ʦʢʨʝʤʠʭ 

ʘʤʽʥʦʢʠʩʣʦʪ, ʚʽʪʘʤʽʥʽʚ ʪʘ ʽʥ.) ʂʨʽʤ ʯʠʩʪʠʭ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʨʝʯʦʚʠʥ ʪʘʢʦʾ 

ʧʨʠʨʦʜʠ, ʥʘ ʧʨʘʢʪʠʮʽ ʚ ʷʢʦʩʪʽ ʨʦʩʪʦʚʠʭ ʜʦʙʘʚʦʢ ʯʘʩʪʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʢʫʢʫʨʫʜʟʷʥʠʡ ʘʙʦ ʜʨʽʞʜʞʦʚʠʡ ʝʢʩʪʨʘʢʪ, ʢʘʨʪʦʧʣʷʥʠʡ ʩʽʢ, ʝʢʩʪʨʘʢʪ ʧʘʨʦʩʪʢʽʚ 

ʷʯʤʝʥʶ, ʟʝʨʥʦʚʠʭ ʚʽʜʭʦʜʽʚ ʽ ʚʽʜʭʦʜʠ ʤʦʣʦʯʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ. ʉʪʠʤʫʣʶʶʯʘ ʜʽʷ 

ʜʘʥʠʭ ʨʦʩʪʦʚʠʭ ʬʘʢʪʦʨʽʚ ʙʘʛʘʪʦ ʚ ʯʦʤʫ ʟʘʣʝʞʠʪʴ ʚʽʜ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʨʦʜʫʮʝʥʪʘ, ʩʢʣʘʜʫ ʦʩʥʦʚʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʫʤʦʚ ʬʝʨʤʝʥʪʘʮʽʾ ʪʘ 

ʽʥ. ɼʦʜʘʚʘʥʥʷ ʨʦʩʪʦʚʠʭ ʬʘʢʪʦʨʽʚ ʟʜʘʪʥʝ ʟʙʽʣʴʰʠʪʠ ʚʠʭʽʜ ʮʽʣʴʦʚʦʛʦ ʧʨʦʜʫʢʪʫ, 

ʥʘʧʨʠʢʣʘʜ ʬʝʨʤʝʥʪʽʚ, ʫ ʜʝʩʷʪʢʠ ʨʘʟʽʚ. 

ʊʨʘʜʠʮʽʡʥʦ ʩʢʣʘʜ ʞʠʚʠʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʦʧʪʠʤʘʣʴʥʦʛʦ ʜʣʷ 

ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ, ʚʠʟʥʘʯʘʻʪʴʩʷ ʤʝʪʦʜʦʤ ʪʨʠʚʘʣʦʛʦ ʝʤʧʽʨʠʯʥʦʛʦ 

ʧʽʜʙʦʨʫ, ʚ ʭʦʜʽ ʷʢʦʛʦ ʥʘ ʧʝʨʰʠʭ ʝʪʘʧʘʭ ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢʽʩʥʠʡ ʽ ʢʽʣʴʢʽʩʥʠʡ ʩʢʣʘʜ 

ʩʝʨʝʜʦʚʠʱʘ. ɹʫʣʦ ʟʨʦʙʣʝʥʦ ʙʘʛʘʪʦ ʩʧʨʦʙ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʩʢʣʘʜʫ ʩʝʨʝʜʦʚʠʱ ʟ 

ʧʦʟʠʮʽʡ ʬʽʟʽʦʣʦʛʽʾ ʽ ʙʽʦʭʽʤʽʾ ʧʨʦʜʫʮʝʥʪʘ, ʘʣʝ ʦʩʢʽʣʴʢʠ ʧʦʪʨʝʙʠ ʚ ʧʦʞʠʚʥʠʭ 
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ʨʝʯʦʚʠʥʘʭ ʚʠʜʦ- ʽ ʥʘʚʽʪʴ ʰʪʘʤʦʩʧʝʮʠʬʽʯʥʽ, ʚ ʢʦʞʥʦʤʫ ʢʦʥʢʨʝʪʥʦʤʫ ʚʠʧʘʜʢʫ 

ʜʦʚʦʜʠʪʴʩʷ ʧʽʜʙʠʨʘʪʠ ʦʧʪʠʤʘʣʴʥʠʡ ʜʣʷ ʧʝʚʥʦʛʦ ʧʨʦʜʫʮʝʥʪʘ ʩʢʣʘʜ ʩʝʨʝʜʦʚʠʱʘ. 

ɺ ʦʩʪʘʥʥʽ 20-25 ʨʦʢʽʚ ʚʩʝ ʰʠʨʰʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʤʘʪʝʤʘʪʠʯʥʠʡ ʤʝʪʦʜ 

ʧʣʘʥʫʚʘʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʽʚ, ʤʘʪʝʤʘʪʠʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʧʨʦʮʝʩʽʚ; ʮʝ ʜʦʟʚʦʣʷʻ ʦʙˇʨʫʥʪʦʚʘʥʦ ʧʽʜʭʦʜʠʪʠ ʜʦ ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʧʦʞʠʚʥʠʭ 

ʩʝʨʝʜʦʚʠʱ, ʟʨʦʙʠʪʠ ʾʭ ʝʢʦʥʦʤʽʯʥʠʤʠ. 

ɼʣʷ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʨʽʟʥʠʭ ʙʽʦʣʦʛʽʯʥʠʭ ʦʙôʻʢʪʽʚ, ʫ ʪʦʤʫ ʯʠʩʣʽ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʪʘ ʢʫʣʴʪʫʨ ʢʣʽʪʠʥ, ʟʘʣʝʞʥʦ ʚʽʜ ʧʦʩʪʘʚʣʝʥʠʭ ʟʘʚʜʘʥʴ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʨʽʟʥʝ ʪʝʭʥʦʣʦʛʽʯʥʝ ʦʙʣʘʜʥʘʥʥʷ. ʎʝ ʤʦʞʫʪʴ ʙʫʪʠ ʛʦʡʜʘʣʢʠ ʪʘ 

ʨʦʣʝʨʠ ï ʧʨʠ ʣʘʙʦʨʘʪʦʨʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ, ʙʽʦʨʝʘʢʪʦʨʠ ʪʘ ʬʝʨʤʝʥʪʝʨʠ ï ʧʨʠ 

ʧʨʦʤʠʩʣʦʚʠʭ ʚʠʨʦʙʥʠʮʪʚʘʭ. 

ʇʨʦʤʠʩʣʦʚʝ ʚʠʨʦʱʫʚʘʥʥʷ ʢʣʽʪʠʥ ʟʜʽʡʩʥʶʶʪʴ ʫ ʙʽʦʨʝʘʢʪʦʨʘʭ ʘʙʦ 

ʬʝʨʤʝʥʪʝʨʘʭ. ɰʭ ʧʦʜʽʣʷʶʪʴ ʥʘ ʜʚʽ ʛʨʫʧʠ: ʟʘ ʢʦʥʩʪʨʫʢʮʽʻʶ ʪʘ ʟʘ ʧʨʠʥʮʠʧʦʤ 

ʧʝʨʝʤʽʰʫʚʘʥʥʷ ʢʫʣʴʪʫʨʘʣʴʥʦʾ ʨʽʜʠʥʠ. 

ʋ ʙʽʦʨʝʘʢʪʦʨʘʭ, ʱʦ ʥʘʣʝʞʘʪʴ ʜʦ ʧʝʨʰʦʾ ʛʨʫʧʠ, ʧʝʨʝʤʽʰʫʚʘʥʥʷ ʢʣʽʪʠʥ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʰʣʷʭʦʤ ʘʝʨʫʚʘʥʥʷ ʧʦʚʽʪʨʷʤ (ʨʠʩ. 80). ʎʝ ʙʘʨʙʦʪʘʞʥʠʡ ʪʠʧ 

ʙʽʦʨʝʘʢʪʦʨʘ, ʧʨʠ ʷʢʦʤʫ ʧʨʦʮʝʩ ʧʝʨʝʤʽʰʫʚʘʥʥʷ ʩʫʩʧʝʥʟʽʾ ʟʜʽʡʩʥʶʻʪʴʩʷ 

ʧʫʭʠʨʮʷʤʠ ʧʦʚʽʪʨʷ, ʱʦ ʧʽʜʥʽʤʘʶʪʴʩʷ. ʋ ʨʘʟʽ ʙʘʨʙʦʪʘʞʥʠʭ ʙʽʦʨʝʘʢʪʦʨʽʚ 

ʟʘʟʚʠʯʘʡ ʦʪʨʠʤʫʶʪʴ ʭʦʨʦʰʽ ʨʦʩʪʦʚʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʣʷ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ 

ʢʣʽʪʠʥʥʠʭ ʢʫʣʴʪʫʨ. ʆʜʥʘʢ ʩʢʣʘʜʥʽʩʪʴ ʧʽʜʪʨʠʤʢʠ ʩʫʩʧʝʥʟʽʾ ʚ ʛʦʤʦʛʝʥʥʦʤʫ ʩʪʘʥʽ 

ʧʨʠ ʚʠʩʦʢʠʭ ʢʦʥʮʝʥʪʨʘʮʽʷʭ ʙʽʦʤʘʩʠ ʢʣʽʪʠʥ ʟʚʫʞʫʻ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ. 

ɼʝʢʽʣʴʢʘ ʙʽʣʴʰʠʭ ʟʥʘʯʝʥʴ ʤʘʢʩʠʤʘʣʴʥʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʢʣʽʪʠʥʥʦʾ ʙʽʦʤʘʩʠ 

ʤʦʞʥʘ ʜʦʩʷʛʪʠ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʝʨʣʽʬʪʥʠʭ ʙʽʦʨʝʘʢʪʦʨʽʚ, ʫ ʷʢʠʭ ʩʪʚʦʨʶʶʪʴʩʷ 

ʮʠʨʢʫʣʷʮʽʡʥʽ ʧʦʪʦʢʠ. ɺ ʝʨʣʽʬʪʥʠʭ ʙʽʦʨʝʘʢʪʦʨʘʭ ʧʝʨʝʤʽʰʫʚʘʥʥʷ ʩʫʩʧʝʥʟʽʾ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʧʝʮʽʘʣʴʥʦʾ ʢʦʥʩʪʨʫʢʮʽʾ, ʱʦ ʩʪʚʦʨʶʻ 

ʛʨʘʜʽʻʥʪ ʱʽʣʴʥʦʩʪʽ (ʷʢ ʧʨʘʚʠʣʦ, ʮʝ ʢʦʥʩʪʨʫʢʮʽʷ ʟ ʚʥʫʪʨʽʰʥʽʤ ʮʠʣʽʥʜʨʦʤ). 

ɼʨʫʛʘ ʛʨʫʧʘ ʙʽʦʨʝʘʢʪʦʨʽʚ ʷʚʣʷʻ ʩʦʙʦʶ ʘʧʘʨʘʪʠ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

ʤʝʭʘʥʽʯʥʠʭ ʧʨʠʩʪʨʦʾʚ, ʱʦ ʧʝʨʝʤʽʰʫʶʪʴ. 
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ʈʠʩ. 80. ɹʘʨʙʦʪʘʞʥʽ ʢʦʣʦʥʠ, ʝʨʣʽʬʪʥʽ ʨʝʘʢʪʦʨʠ ʪʘ ʨʝʘʢʪʦʨʠ ʟ ʚʥʫʪʨʽʰʥʽʤ 

ʢʦʥʪʫʨʦʤ 

 

ɹʽʦʨʝʘʢʪʦʨʠ ʮʴʦʛʦ ʪʠʧʫ ʜʦʟʚʦʣʷʶʪʴ ʚʠʚʯʘʪʠ ʢʣʽʪʠʥʥʽ ʧʦʧʫʣʷʮʽʾ ʫ 

ʰʠʨʦʢʦʤʫ ʜʽʘʧʘʟʦʥʽ ʢʦʥʮʝʥʪʨʘʮʽʡ ʙʽʦʤʘʩʠ ʢʣʽʪʠʥ. ʈʘʟʦʤ ʟ ʪʠʤ, ʩʪʨʝʩʦʚʠʡ ʚʧʣʠʚ 

ʧʨʠʩʪʨʦʶ, ʱʦ ʧʝʨʝʤʽʰʫʻ, ʥʘ ʢʣʽʪʠʥʥʫ ʧʦʧʫʣʷʮʽʶ ʯʘʩʪʦ ʦʙʤʝʞʫʻ ʾʭ 

ʟʘʩʪʦʩʫʚʘʥʥʷ (ʨʠʩ. 81). 

 

ʈʠʩ. 81. ʈʝʘʢʪʦʨʠ ʟ ʤʝʭʘʥʽʯʥʠʤ ʧʝʨʝʤʽʰʫʚʘʥʥʷʤ 

 

ʋ ʩʫʯʘʩʥʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʥʘʡʙʽʣʴʰʦʛʦ ʧʦʰʠʨʝʥʥʷ ʥʘʙʫʣʠ ʨʝʘʢʪʦʨʠ ʟ 

ʧʝʨʝʤʽʰʫʚʘʥʥʷʤ, ʟʘʙʝʟʧʝʯʝʥʽ ʩʠʩʪʝʤʦʶ ʢʦʥʪʨʦʣʶ ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ ʽʥʪʝʥʩʠʚʥʦʩʪʽ 

ʘʝʨʘʮʽʾ, ʚʝʥʪʠʣʷʤʠ ʜʣʷ ʚʽʜʙʦʨʫ ʧʨʦʙ ʪʘ ʩʪʝʨʠʣʴʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʢʦʥʩʪʨʫʢʮʽʾ 

(ʪʨʫʙʠ ʪʦʱʦ). 
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ʋ ʧʨʦʮʝʩʘʭ ʟ ʙʘʛʘʪʦʩʪʫʧʽʥʯʘʩʪʦʶ ʬʝʨʤʝʥʪʘʮʽʻʶ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 

ʨʝʘʢʪʦʨʠ ʟ ʣʦʧʘʪʝʚʠʤʠ ʤʽʰʘʣʢʘʤʠ, ʘ ʚ ʨʘʟʽ ʦʜʥʦʢʣʽʪʠʥʥʠʭ ʦʨʛʘʥʽʟʤʽʚ ï ʝʨʣʽʬʪʥʽ 

ʨʝʘʢʪʦʨʠ ʘʙʦ ʙʘʨʙʦʪʘʞʥʽ ʢʦʣʦʥʠ. ʇʨʠ ʬʝʨʤʝʥʪʘʮʽʾ ʫ ʚʝʣʠʢʠʭ ʦʙʩʷʛʘʭ ʟʥʘʯʥʠʤʠ 

ʚʠʷʚʣʷʶʪʴʩʷ ʝʥʝʨʛʝʪʠʯʥʽ ʚʠʪʨʘʪʠ ʟʘʙʝʟʧʝʯʝʥʥʷ ʰʚʠʜʢʦʛʦ ʧʝʨʝʤʽʰʫʚʘʥʥʷ 

ʩʝʨʝʜʦʚʠʱʘ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʽ ʚʽʜʚʝʜʝʥʥʷ ʪʝʧʣʘ ʟʘʜʣʷ ʟʙʝʨʝʞʝʥʥʷ ʧʦʩʪʽʡʥʦʾ 

ʪʝʤʧʝʨʘʪʫʨʠ. ʋ ʤʘʩʰʪʘʙʥʠʭ ʚʠʨʦʙʥʠʮʪʚʘʭ (ʥʘʧʨʠʢʣʘʜ, ʚʠʨʦʙʥʠʮʪʚʽ ʛʣʫʪʘʤʽʥʦʚʦʾ 

ʢʠʩʣʦʪʠ, ʙʽʣʢʽʚ ʦʜʥʦʢʣʽʪʠʥʥʠʭ ʦʨʛʘʥʽʟʤʽʚ ʘʙʦ ʧʨʠ ʦʯʠʱʝʥʥʽ ʩʪʦʢʽʚ) 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʝʨʣʽʬʪʥʽ ʨʝʘʢʪʦʨʠ ʦʙôʻʤʦʤ ʜʦ 1500 ʤ3, ʫ ʷʢʠʭ ʘʝʨʘʮʽʷ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʚʥʫʪʨʽʰʥʴʦʾ ʯʠ ʟʦʚʥʽʰʥʴʦʾ ʨʝʮʠʨʢʫʣʷʮʽʾ ʛʘʟʫ. 

ʂʦʥʪʨʦʣʴʥʦ-ʚʠʤʽʨʶʚʘʣʴʥʘ ʘʧʘʨʘʪʫʨʘ. ʂʦʥʪʨʦʣʴ ʫʤʦʚ ʢʫʣʴʪʠʚʫʚʘʥʥʷ 

ʥʝʦʙʭʽʜʥʠʡ ʽ ʚ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʫʩʪʘʥʦʚʢʘʭ ʜʣʷ ʧʽʜʙʦʨʫ ʦʧʪʠʤʘʣʴʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ, ʽ ʧʽʜ ʯʘʩ ʚʠʨʦʙʥʠʯʦʛʦ ʧʨʦʮʝʩʫ. ɿʘʟʚʠʯʘʡ ʚʠʤʽʨʶʶʪʴ ʪʘʢʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ: ʚʘʛʘ ʢʣʽʪʠʥʥʦʾ ʤʘʩʠ, ʪʝʤʧʝʨʘʪʫʨʫ ʢʫʣʴʪʫʨʘʣʴʥʦʾ ʨʽʜʠʥʠ, 

ʰʚʠʜʢʽʩʪʴ ʦʙʝʨʪʘʥʥʷ ʽ ʧʦʪʫʞʥʽʩʪʴ ʧʝʨʝʤʽʰʫʚʘʣʴʥʠʭ ʧʨʠʩʪʨʦʾʚ, ʚʤʽʩʪ ʢʠʩʥʶ ʽ ʨʅ 

ʩʝʨʝʜʦʚʠʱʘ. ʏʘʩʪʦ ʫ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟʘʭ ʘʥʘʣʽʟʫʶʪʴ ʚʤʽʩʪ ʉʆ2 (ʤʝʪʦʜʦʤ 

ʽʥʬʨʘʯʝʨʚʦʥʦʾ ʩʧʝʢʪʨʦʩʢʦʧʽʾ) ʪʘ ʆ2 (ʤʝʪʦʜʦʤ ʧʘʨʘʤʘʛʥʽʪʥʦʛʦ ʨʝʟʦʥʘʥʩʫ). ɿʘ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʚʩʽʭ ʘʥʘʣʽʟʽʚ ʦʪʨʠʤʫʶʪʴ ʧʦʚʥʫ ʢʘʨʪʠʥʫ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ. 

ʉʢʣʘʜ ʧʨʦʜʫʢʪʫ ʪʘ ʚʠʪʨʘʪʫ ʩʫʙʩʪʨʘʪʫ ʚʠʟʥʘʯʘʶʪʴ ʰʣʷʭʦʤ ʧʝʨʽʦʜʠʯʥʦʛʦ ʚʽʜʙʦʨʫ 

ʧʨʦʙ ʙʝʟ ʧʦʨʫʰʝʥʥʷ ʩʪʝʨʠʣʴʥʦʩʪʽ ʩʠʩʪʝʤʠ. ʏʝʨʝʟ ʚʝʣʠʢʽ ʚʠʪʨʘʪʠ ʥʘ ʧʨʦʚʝʜʝʥʥʷ 

ʬʝʨʤʝʥʪʘʮʽʾ ʪʘ ʚʠʩʦʢʽ ʮʽʥʠ ʥʘ ʩʠʨʦʚʠʥʫ, ʚʝʜʝʪʴʩʷ ʧʦʩʪʽʡʥʠʡ ʧʦʰʫʢ ʤʦʞʣʠʚʦʩʪʝʡ 

ʜʣʷ ʟʥʠʞʝʥʥʷ ʚʠʪʨʘʪ. 

ɺʠʨʦʱʫʚʘʥʥʷ ʢʣʽʪʠʥʥʠʭ ʢʫʣʴʪʫʨ ʪʘ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʫ ʙʽʦʨʝʘʢʪʦʨʘʭ ʤʦʞʥʘ 

ʧʨʦʚʦʜʠʪʠ ʚ ʨʝʞʠʤʘʭ ʧʝʨʽʦʜʠʯʥʦʛʦ ʪʘ ʧʨʦʪʦʯʥʦʛʦ (ʙʝʟʧʝʨʝʨʚʥʦʛʦ) 

ʢʫʣʴʪʠʚʫʚʘʥʥʷ. 

ʇʝʨʽʦʜʠʯʥʝ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ï ʮʝ ʘʥʘʣʦʛ ʚʠʨʦʱʫʚʘʥʥʷ ʢʣʽʪʠʥʥʠʭ ʢʫʣʴʪʫʨ ʫ 

ʢʦʣʙʘʭ ʥʘ ʢʘʯʘʣʮʽ. ʇʝʨʽʦʜʠʯʥʫ ʢʫʣʴʪʫʨʫ ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʟʘʤʢʥʫʪʫ ʩʠʩʪʝʤʫ, 

ʷʢʘ ʫ ʩʚʦʻʤʫ ʨʦʟʚʠʪʢʫ ʧʨʦʭʦʜʠʪʴ ʯʦʪʠʨʠ ʬʘʟʠ ï ʧʦʯʘʪʢʦʚʫ, ʝʢʩʧʦʥʝʥʮʽʡʥʫ, 

ʩʪʘʮʽʦʥʘʨʥʫ ʪʘ ʚʽʜʤʠʨʘʥʥʷ. ʋʤʦʚʠ ʽʩʥʫʚʘʥʥʷ ʢʫʣʴʪʫʨʠ ʫ ʚʩʽʭ ʮʠʭ ʬʘʟʘʭ ʨʽʟʥʽ. 

ʇʨʦʪʦʯʥʝ (ʙʝʟʧʝʨʝʨʚʥʝ) ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʧʦʩʪʽʡʥʠʤ 

ʜʦʜʘʚʘʥʥʷʤ ʫ ʙʽʦʨʝʘʢʪʦʨ ʩʚʽʞʦʛʦ ʞʠʚʠʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʧʦʩʪʽʡʥʠʤ 
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ʚʽʜʙʦʨʦʤ ʘʙʦ ʩʫʩʧʝʥʟʽʾ (ʚʽʜʢʨʠʪʝ ʧʨʦʪʦʯʥʝ ʢʫʣʴʪʠʚʫʚʘʥʥʷ), ʘʙʦ ʚʽʜʧʨʘʮʴʦʚʘʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ (ʟʘʢʨʠʪʝ ʧʨʦʪʦʯʥʝ ʢʫʣʴʪʠʚʫʚʘʥʥʷ). ɼʣʷ ʦʨʛʘʥʽʟʤʽʚ ʩʪʚʦʨʶʶʪʴʩʷ 

ʧʦʩʪʽʡʥʽ ʫʤʦʚʠ ʩʝʨʝʜʦʚʠʱʘ. ʇʨʦʪʦʯʥʝ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʢʦʥʩʪʨʫʢʪʠʚʥʦ 

ʩʢʣʘʜʥʽʰʝ, ʘʣʝ ʧʽʜʜʘʻʪʴʩʷ ʘʚʪʦʤʘʪʠʯʥʦʤʫ ʨʝʛʫʣʶʚʘʥʥʶ, ʦʩʢʽʣʴʢʠ ʧʦʚô̫ ʟʘʥʝ ʟ 

ʫʚʝʜʝʥʥʷʤ ʫ ʩʭʝʤʫ ʙʽʦʨʝʘʢʪʦʨʘ ʜʦʜʘʪʢʦʚʠʭ ʧʨʠʩʪʨʦʾʚ (ʧʝʨʠʩʪʘʣʴʪʠʯʥʠʭ 

ʥʘʩʦʩʽʚ, ʨʦʟʜʽʣʦʚʠʭ ʧʨʠʩʪʨʦʾʚ ʪʘ ʽʥ.). 

ʉʝʨʝʜ ʧʨʦʜʫʢʪʽʚ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʦʛʦ ʩʠʥʪʝʟʫ ï ʚʝʣʠʯʝʟʥʘ ʢʽʣʴʢʽʩʪʴ ʨʽʟʥʠʭ 

ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʩʧʦʣʫʢ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʙʽʣʢʦʚʠʭ ʽ ʣʽʢʘʨʩʴʢʠʭ ʨʝʯʦʚʠʥ, 

ʬʝʨʤʝʥʪʽʚ, ʘ ʪʘʢʦʞ ʝʥʝʨʛʦʥʦʩʽʾ (ʙʽʦʛʘʟ, ʩʧʠʨʪʠ) ʪʘ ʤʽʥʝʨʘʣʴʥʽ ʨʝʩʫʨʩʠ (ʤʝʪʘʣʠ), 

ʟʘʩʦʙʠ ʜʣʷ ʙʦʨʦʪʴʙʠ ʟʽ ʰʢʽʜʥʠʢʘʤʠ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ 

(ʙʽʦʽʥʩʝʢʪʠʮʠʜʠ) ʽ ʙʽʦʜʦʙʨʠʚʘ. ʋ ʟʚô̫ ʟʢʫ ʟ ʨʦʟʚʠʪʢʦʤ ʥʦʚʽʪʥʽʭ ʤʝʪʦʜʽʚ 

ʙʽʦʪʝʭʥʦʣʦʛʽʾ (ʽʥʞʝʥʝʨʥʦʾ ʝʥʟʠʤʦʣʦʛʽʾ, ʢʣʽʪʠʥʥʦʾ ʪʘ ʛʝʥʥʦʾ ʽʥʞʝʥʝʨʽʾ) ʩʧʝʢʪʨ 

ʮʽʣʴʦʚʠʭ ʧʨʦʜʫʢʪʽʚ ʙʝʟʧʝʨʝʨʚʥʦ ʜʦʧʦʚʥʶʻʪʴʩʷ. ʉʝʨʝʜ ʥʠʭ ʚʩʝ ʙʽʣʴʰʝ ʤʽʩʮʝ 

ʟʘʡʤʘʶʪʴ ʟʘʩʦʙʠ ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ ʣʽʢʫʚʘʥʥʷ (ʛʽʙʨʠʜʦʤʠ, ʤʦʥʦʢʣʦʥʘʣʴʥʽ ʘʥʪʠʪʽʣʘ, 

ʚʘʢʮʠʥʠ ʪʘ ʩʠʨʦʚʘʪʢʠ, ʛʦʨʤʦʥʠ, ʤʦʜʠʬʽʢʦʚʘʥʽ ʘʥʪʠʙʽʦʪʠʢʠ). 

ɺʩʽ ʧʨʦʜʫʢʪʠ, ʱʦ ʦʪʨʠʤʫʶʪʴ ʚ ʙʽʦʪʝʭʥʦʣʦʛʽʾ, ʤʦʞʥʘ ʨʦʟʜʽʣʠʪʠ ʥʘ ʜʚʽ ʛʨʫʧʠ: 

1. ʇʨʦʜʫʢʪʠ ʦʩʥʦʚʥʦ ʾʙʽʦʪʝʭʥʦʣʦʛʽʾ ï ʚʝʣʠʢʦʪʦʥʥʘʞʥʽ ʚʠʨʦʙʥʠʮʪʚʘ ʟ 

ʥʝʚʠʩʦʢʠʤ ʩʪʫʧʝʥʝʤ ʦʯʠʱʝʥʥʷ: 

- ʪʝʭʥʽʯʥʽ ʬʝʨʤʝʥʪʥʽ ʧʨʝʧʘʨʘʪʠ: ʧʨʦʪʝʘʟʠ (ʜʣʷ ʦʙʣʘʛʦʨʦʜʞʫʚʘʥʥʷ ʜʝʷʢʠʭ 

ʚʠʜʽʚ ʤô̫ ʩʘ, ʦʙʨʦʙʢʠ ʰʢʫʨ); ʘʤʽʣʘʟʠ (ʜʣʷ ʯʘʩʪʢʦʚʦʛʦ ʛʽʜʨʦʣʽʟʫ ʢʨʦʭʤʘʣʶ ʚ 

ʢʨʦʭʤʘʣʴʚʤʽʩʥʠʭ ʚʠʜʘʭ ʭʘʨʯʦʚʦʾ ʩʠʨʦʚʠʥʠ, ʦʙʨʦʙʢʠ ʙʦʨʦʰʥʘ), ʧʝʢʪʠʥʘʟʘ 

(ʜʣʷ ʦʩʚʽʪʣʝʥʥʷ ʩʦʢʽʚ); 

- ʭʘʨʯʦʚʽ ʜʦʙʘʚʢʠ ʘʙʦ ʩʠʨʦʚʠʥʘ ʜʣʷ ʾʭ ʧʨʠʛʦʪʫʚʘʥʥʷ (ʙʽʣʦʢ ʦʜʥʦʢʣʽʪʠʥʥʠʭ 

ʦʨʛʘʥʽʟʤʽʚ); 

- ʤ̔ ʢʨʦʙʽʦʣʦʛʽʯʥʽ ʟʘʩʦʙʠ ʟʘʭʠʩʪʫ ʨʦʩʣʠʥ, ʯʘʩʪʦ ʚ̫ʣʷʶʪʴ ʩʦʙʦʶ ʚʠʩʫʰʝʥʫ 

ʢʫʣʴʪʫʨʫ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʧʘʪʦʛʝʥʥʠʭ ʜʣʷ ʢʦʤʘʭ-ʰʢʽʜʥʠʢʽʚ ʩʽʣʴʩʴʢʦʛʦ 

ʛʦʩʧʦʜʘʨʩʪʚʘ; 

- ʤʝʪʘʙʦʣʽʪʠ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʾʞʽ ʽ ʢʦʨʤʘʭ: ʧʝʨʚʠʥʥʽ ʤʝʪʘʙʦʣʽʪʠ ï 

ʘʤʽʥʦʢʠʩʣʦʪʠ, ʚʽʪʘʤʽʥʠ, ʢʠʩʣʦʪʠ (ʣʠʤʦʥʥʘ ʢʠʩʣʦʪʘ), ʩʧʠʨʪʠ, ʨʦʟʯʠʥʥʠʢʠ; 

ʚʪʦʨʠʥʥʽ ʤʝʪʘʙʦʣʽʪʠ ï ʘʥʪʠʙʽʦʪʠʢʠ ʜʣʷ ʤʝʜʠʮʠʥʠ ʪʘ ʚʝʪʝʨʠʥʘʨʽʾ. 
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2. ʇʨʦʜʫʢʪʠ ʪʦʥʢʦʾ ʙʽʦʪʝʭʥʦʣʦʛʽʾ ï ʢʦʤʧʣʝʢʩ ʧʨʦʮʝʩʽʚ ʽ ʚʠʨʦʙʥʠʮʪʚ, 

ʦʨʽʻʥʪʦʚʘʥʠʡ ʥʘ ʦʪʨʠʤʘʥʥʷ ʚʠʩʦʢʦʦʯʠʱʝʥʠʭ ʧʨʦʜʫʢʪʽʚ: 

- ʚʠʩʦʢʦʦʯʠʱʝʥʽ ʬʝʨʤʝʥʪʥʽ ʧʨʝʧʘʨʘʪʠ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʫ ʤʝʜʠʮʠʥʽ ʚ 

ʷʢʦʩʪʽ ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ, ʧʨʠ ʦʙʨʦʙʮʽ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ, ʷʢ ʘʥʘʣʽʪʠʯʥ ̔

ʨʝʘʛʝʥʪʠ ʚ ʢʣʽʥʽʯʥʽʡ ʣʘʙʦʨʘʪʦʨʥʽʡ ʜʽʘʛʥʦʩʪʠʮ ̔ʪʘ ʚʠʨʦʙʥʠʮʪʚʽ (ʧʨʠ ʢʦʥʪʨʦʣʽ 

ʟʘ ʭʦʜʦʤ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʽ ʷʢʩ̔ʪʁ ʛʦʪʦʚʦʾ ʧʨʦʜʫʢʮʽʾ ʭʽʤʽʯʥʦʾ 

ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʙʽʦʪʝʭʥʦʣʦʛʽʾ); 

- ʜʽʶʯʽ ʦʩʥʦʚʠ ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ (ʽʥʩʫʣʽʥ ʪʘ ʽʥʰʽ ʨʝʯʦʚʠʥʠ ʛʦʨʤʦʥʘʣʴʥʦʾ ʜʽʾ).  

ʇʨʦʜʫʢʪʠ, ʱʦ ʦʪʨʠʤʫʶʪʴ ʫ ʧʨʦʮʝʩʘʭ, ʟʘʩʥʦʚʘʥʠʭ ʥʘ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʨʦʟʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʪʨʠ ʦʩʥʦʚʥʽ ʢʘʪʝʛʦʨʽʾ: 

1-ʘ ʢʘʪʝʛʦʨʽʷ ï ʙʽʦʤʘʩʘ, ʷʢʘ ʻ ʮʽʣʴʦʚʠʤ ʧʨʦʜʫʢʪʦʤ (ʙʽʣʦʢ ʦʜʥʦʢʣʽʪʠʥʥʠʭ) 

ʘʙʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʷʢʦʩʪʽ ʙʽʦʣʦʛʽʯʥʦʛʦ ʘʛʝʥʪʘ (ʙʽʦʤʝʪʘʥʦʛʝʥʝʟ, 

ʙʘʢʪʝʨʽʘʣʴʥʝ ʚʠʣʫʛʦʚʫʚʘʥʥʷ ʤʝʪʘʣʽʚ); 

2-ʘ ʢʘʪʝʛʦʨʽʷ ï ʧʝʨʚʠʥʥʽ ʤʝʪʘʙʦʣʽʪʠ ï ʮʝ ʥʠʟʴʢʦʤʦʣʝʢʫʣʷʨʥʽ ʩʧʦʣʫʢʠ, 

ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʨʦʩʪʫ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʚ ʷʢʦʩʪʽ ʙʫʜʽʚʝʣʴʥʠʭ ʙʣʦʢʽʚ ʤʘʢʨʦʤʦʣʝʢʫʣ, 

ʢʦʬʝʨʤʝʥʪʽʚ (ʘʤʽʥʦʢʠʩʣʦʪʠ, ʚʽʪʘʤʽʥʠ, ʦʨʛʘʥʽʯʥʽ ʢʠʩʣʦʪʠ); 

3-ʷ ʢʘʪʝʛʦʨʽʷ ï ʚʪʦʨʠʥʥʽ ʤʝʪʘʙʦʣʽʪʠ (ʽʜʽʦʣʽʪʠ) ï ʮʝ ʩʧʦʣʫʢʠ, ʱʦ ʥʝ 

ʧʦʪʨʽʙʥʽ ʜʣʷ ʨʦʩʪʫ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʽ ʥʝ ʧʦʚô̫ ʟʘʥʽ ʟ ʾʭ ʨʦʩʪʦʤ (ʘʥʪʠʙʽʦʪʠʢʠ, 

ʘʣʢʘʣʦʾʜʠ, ʛʦʨʤʦʥʠ ʨʦʩʪʫ ʽ ʪʦʢʩʠʥʠ). 

ɿ ʤʝʪʦʶ ʜʦʜʘʚʘʥʥʷ ʧʨʦʜʫʢʪʘʤ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ 

ʩʧʝʮʠʬʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ, ʥʝʦʙʭʽʜʥʠʭ ʣʶʜʠʥʽ ʟʜʽʡʩʥʶʶʪʴ ʾʭ ʤʦʜʠʬʽʢʘʮʽʶ ï 

ʧʝʨʝʙʫʜʦʚʫ ʦʪʨʠʤʘʥʠʭ ʩʧʦʣʫʢ ʪʚʘʨʠʥʥʦʛʦ, ʨʦʩʣʠʥʥʦʛʦ ʘʙʦ ʤʽʢʨʦʙʥʦʛʦ 

ʧʦʭʦʜʞʝʥʥʷ.  

ʄʦʜʠʬʽʢʘʮʽʷ ï ʥʝʦʙʭʽʜʥʠʡ ʝʪʘʧ ʚ ʦʪʨʠʤʘʥʥʽ ʨʷʜʫ ʬʝʨʤʝʥʪʽʚ, ʛʦʨʤʦʥʚ̔, 

ʧʨʝʧʘʨʘʪʽʚ ʤʝʜʠʯʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ.  

ʈʦʟʨʽʟʥʷʶʪʴ ʜʝʢʽʣʴʢʘ ʚʠʜʽʚ ʤʦʜʠʬʽʢʘʮʽʾ: 

- ʭʽʤʽʯʥʘ; 

- ʙʽʦʣʦʛʽʯʥʘ; 

- ʙʽʣʢʦʚʘ. 
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ʍʽʤʽʯʥʘ ʤʦʜʠʬʽʢʘʮʽʷ ʥʝʦʙʭʽʜʥʘ ʚ ʪʠʭ ʚʠʧʘʜʢʘʭ, ʢʦʣʠ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʡ 

ʧʨʦʮʝʩ ʜʘʻ ʣʠʰʝ çʟʘʛʦʪʦʚʢʫè ʮʽʣʴʦʚʦʛʦ ʧʨʦʜʫʢʪʫ. ʅʘʧʨʠʢʣʘʜ, ʫ ʙʠʯʘʯʦʛʦ 

ʽʥʩʫʣʽʥʫ çʚʽʜʩʪʨʠʛʘʶʪèɹ ʘʤʽʥʦʢʠʩʣʦʪʥʽ ʟʘʣʠʰʢʠ, ʧʽʩʣʷ ʯʦʛʦ ʚʽʥ ʩʪʘʻ ʽʜʝʥʪʠʯʥʠʤ 

ʣʶʜʩʴʢʦʤʫ ʛʦʨʤʦʥʫ. ɸʥʪʠʙʽʦʪʠʢ, ʱʦ ʧʨʦʜʫʢʫʻʪʴʩʷ ʤʽʢʨʦʙʥʦʶ ʢʫʣʴʪʫʨʦʶ, 

ʰʣʷʭʦʤ ʭʽʤʽʯʥʠʭ ʧʝʨʝʙʫʜʦʚ ʤʦʞʝ ʙʫʪʠ ʧʝʨʝʪʚʦʨʝʥʠʡ ʫ ʨʽʟʥʽ ʤʝʜʠʯʥʽ 

ʧʨʝʧʘʨʘʪʠ. ʇʝʥʽʮʠʣʽʥ G, ʫʪʚʦʨʝʥʠʡ Penicillium notatum, ʤʦʜʠʬʽʢʫʶʪʴ ʟ ʤʝʪʦʶ 

ʦʪʨʠʤʘʥʥʷ ʘʤʧʽʮʠʣʽʥʫ, ʤʝʪʠʮʠʣʽʥʫ ʪʘ ʽʥʰʠʭ ʥʘʧʽʚʩʠʥʪʝʪʠʯʥʠʭ ʧʝʥʽʮʠʣʽʥʽʚ. 

ʆʜʝʨʞʘʥʥʷ ʥʦʚʠʭ, ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʭ ʘʥʘʣʦʛʽʚ ʧʝʥʽʮʠʣʽʥʫ ʧʦʚôʷʟʘʥʝ ʟʽ ʟʤʽʥʦʶ 

ʡʦʛʦ ʙʽʯʥʦʛʦ ʣʘʥʮʶʛʘ ʧʨʠ ʟʙʝʨʝʞʝʥʥʽ ʮʽʣʽʩʥʦʩʪʽ ʨʝʰʪʠ ʯʘʩʪʠʥʠ, ʪʘʢ ʟʚʘʥʦʛʦ 

çʷʜʨʘè ʘʥʪʠʙʽʦʪʠʢʘ ï 6-ʘʤʽʥʦʧʝʥʽʮʠʣʘʥʦʚʦʾ ʢʠʩʣʦʪʠ.  

ɻʝʥʥʦ-ʽʥʞʝʥʝʨʥʽ ʙʽʣʢʠ ʯʘʩʪʦ ʧʦʨʷʜ ʟ ʧʦʪʨʽʙʥʠʤʠ ʣʶʜʠʥʽ ʥʝʩʫʪʴ ʙʘʣʘʩʪʥʽ 

ʘʤʽʥʦʢʠʩʣʦʪʥʽ ʧʦʩʣʽʜʦʚʥʦʩʪʽ. ʂʦʨʦʪʢʽ ʧʝʧʪʠʜʠ (ʩʦʤʘʪʦʩʪʘʪʠʥ ʪʘ ʽʥ.) ʟʘʟʚʠʯʘʡ 

ʦʪʨʠʤʫʶʪʴ ʫ ʩʢʣʘʜʽ ʭʠʤʝʨʥʠʭ ʙʽʣʢʽʚ, ʱʦ ʚʢʣʶʯʘʶʪʴ ʘʤʽʥʦʢʠʩʣʦʪʥʫ 

ʧʦʩʣʽʜʦʚʥʽʩʪʴ ɓ-ʛʘʣʘʢʪʦʟʠʜʘʟʠ ɽ. coli ʘʙʦ ʽʥʰʦʛʦ ʙʘʢʪʝʨʽʘʣʴʥʦʛʦ ʙʽʣʢʘ. ʍʽʤʽʯʥʘ 

ʤʦʜʠʬʽʢʘʮʽʷ ʟʚʦʜʠʪʴʩʷ ʚ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʜʦ ʚʽʜʱʝʧʣʝʥʥʷ ʟʘʡʚʠʭ ʘʤʽʥʦʢʠʩʣʦʪʥʠʭ 

ʧʦʩʣʽʜʦʚʥʦʩʪʝʡ. ʗʢʱʦ ʧʨʦʜʫʢʪ ʦʜʝʨʞʫʶʪʴ ʫ ʚʠʛʣʷʜʽ ʤʫʣʴʪʠʤʝʨʘ (ʩʧʦʩʽʙ 

ʟʘʭʠʩʪʫ ʚʽʜ ʚʥʫʪʨʽʰʥʴʦʢʣʽʪʠʥʥʠʭ ʧʨʦʪʝʘʟ), ʥʝʦʙʭʽʜʥʦ ʡʦʛʦ ʧʦʜʘʣʴʰʝ 

çʥʘʨʽʟʫʚʘʥʥʷè ʥʘ ʬʫʥʢʮʽʦʥʘʣʴʥʦ ʘʢʪʠʚʥʽ ʤʦʥʦʤʝʨʠ. 

ɹʽʦʣʦʛʽʯʥʘ ʤʦʜʠʬʽʢʘʮʽʷ. ʉʫʯʘʩʥʠʤʠ ʤʝʪʦʜʘʤʠ ʪʦʥʢʦʛʦ ʦʨʛʘʥʽʯʥʦʛʦ 

ʩʠʥʪʝʟʫ ʤʦʞʥʘ ʦʜʝʨʞʘʪʠ D- ʽ L-ʬʦʨʤʠ ʘʤʽʥʦʢʠʩʣʦʪ ʫ ʙʫʜʴ-ʷʢʠʭ ʢʽʣʴʢʦʩʪʷʭ, 

ʦʜʥʘʢ ʚʦʥʠ ʟʥʘʭʦʜʷʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʨʘʮʝʤʘʪʽʚ, ʪʦʙʪʦ ʨʽʚʥʠʭ ʟʘ ʤʘʩʦʶ ʩʫʤʽʰʝʡ L- ʽ 

D-ʘʤʽʥʦʢʠʩʣʦʪ, ʤʦʣʝʢʫʣʠ ʷʢʠʭ ʚ L- ʽ D-ʬʦʨʤʽ ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʜʟʝʨʢʘʣʴʥʝ 

ʚʽʜʦʙʨʘʞʝʥʥʷ ʦʜʥʘ ʦʜʥʦʾ. ʋ ʭʽʤʽʯʥʠʭ ʨʝʘʢʮʽʷʭ ʮʽ ʽʟʦʤʝʨʠ ʥʝ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʦʜʠʥ 

ʚʽʜ ʦʜʥʦʛʦ. ɸʣʝ, ʷʢ ʚʽʜʦʤʦ, ʚ ʦʨʛʘʥʽʟʤʽ ʪʚʘʨʠʥ (ʣʶʜʝʡ) ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʪʽʣʴʢʠ 

L-ʘʤʽʥʦʢʠʩʣʦʪʘ. ɼʨʫʛʠʡ ʽʟʦʤʝʨ (D-ʘʤʽʥʦʢʠʩʣʦʪʘ) ʥʝ ʤʘʻ ʙʽʦʣʦʛʽʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʽ 

ʪʦʤʫ ʥʝ ʤʦʞʝ ʙʨʘʪʠ ʫʯʘʩʪʽ ʚ ʙʽʦʩʠʥʪʝʟʽ ʙʽʣʢʘ. ɹʽʣʢʠ ʩʩʘʚʮʽʚ ʧʦʙʫʜʦʚʘʥʽ 

ʚʠʢʣʶʯʥʦ ʟ ʦʜʥʦʛʦ ʪʠʧʫ ʘʤʽʥʦʢʠʩʣʦʪ ï L-ʬʦʨʤʠ. ʇʨʠʩʫʪʥʽʩʪʴ D-ʘʤʽʥʦʢʠʩʣʦʪʠ ʚ 

ʛʦʪʦʚʦʤʫ ʧʨʦʜʫʢʪʽ ʟʘʚʞʜʠ ʥʝʙʘʞʘʥʘ ʥʝ ʪʽʣʴʢʠ ʯʝʨʝʟ ʪʝ, ʱʦ ʚʦʥʘ ʻ ʙʘʣʘʩʪʦʤ, ʘʣʝ 

ʡ ʪʦʤʫ, ʱʦ ʜʝʷʢʽ ʘʤʽʥʦʢʠʩʣʦʪʠ ʤʘʶʪʴ ʪʦʢʩʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ. ɺʠʥʷʪʢʦʤ ʻ ʛʣʽʮʠʥ ʽ 
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ʤʝʪʽʦʥʽʥ. ɼʣʷ ʧʝʨʰʦ ʾʥʝ ʽʩʥʫʶʪʴ ʦʧʪʠʯʥʦ ʘʢʪʠʚʥʽ ʽʟʦʤʝʨʠ, ʘ ʫ ʜʨʫʛʦʾ D- ʪʘ L-

ʬʦʨʤʠ ʟʘʩʚʦʶʶʪʴʩʷ ʦʨʛʘʥʽʟʤʦʤ ʣʶʜʠʥʠ ʽ ʪʚʘʨʠʥʠ ʦʜʥʘʢʦʚʦ. 

ɿ ʽʩʥʫʶʯʠʭ ʤʝʪʦʜʽʚ ʨʦʟʜʽʣʝʥʥʷ ʨʘʮʝʤʽʯʥʦʾ ʩʫʤʽʰʽ ʥʘ L- ʽ D-ʘʤʽʥʦʢʠʩʣʦʪʠ 

ʥʘʡʙʽʣʴʰ ʧʨʠʜʘʪʥʦ  ʁʻ ʙʽʦʣʦʛʽʯʥʘ ʤʦʜʠʬʽʢʘʮʽʷ, ʱʦ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ 

ʧʣʽʩʥʷʚʦʾ ʘʤʽʥʦʘʮʠʣʘʟʠ. ʗʢ ʚʠʭʽʜʥʫ ʩʠʨʦʚʠʥʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʘʮʠʣʴʦʚʘʥʽ D-, 

L-ʽʟʦʤʝʨʠ ʘʤʽʥʦʢʠʩʣʦʪʠ, ʦʜʝʨʞʘʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʭʽʤʽʯʥʦʛʦ ʩʠʥʪʝʟʫ, ʽ ʚʧʣʠʚʘʶʪʴ 

ʥʘ ʥʠʭ ʘʤʽʥʦʘʮʠʣʘʟʦʶ. ʌʝʨʤʝʥʪ ʚʠʙʽʨʢʦʚʦ ʛʽʜʨʦʣʽʟʫʻ ʪʽʣʴʢʠ ʘʮʠʣ-L-ʽʟʦʤʝʨ, 

ʚʽʜʱʝʧʣʶʶʯʠ ʚʽʜ ʥʴʦʛʦ ʦʙôʻʤʥʫ ʘʮʠʣʴʥʫ ʛʨʫʧʫ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʫʪʚʦʨʶʻʪʴʩʷ 

ʚʽʜʧʦʚʽʜʥʘ L-ʘʤʽʥʦʢʠʩʣʦʪʘ, ʷʢʘ ʤʘʻ ʚʠʱʫ ʨʦʟʯʠʥʥʽʩʪʴ, ʥʽʞ ʘʮʠʣ-D-ʽʟʦʤʝʨ, ʱʦ 

ʟʘʣʠʰʠʚʩʷ ʥʝʨʦʟʱʝʧʣʝʥʠʤ ʫ ʨʦʟʯʠʥʽ. ɸʮʠʣ-D-ʘʤʽʥʦʢʠʩʣʦʪʘ, ʱʦ ʟʘʣʠʰʘʻʪʴʩʷ, 

ʧʨʠ ʧʽʜʽʛʨʽʚʘʥʥʽ ʨʘʮʝʤʽʟʫʻʪʴʩʷ, ʪʦʙʪʦ ʟʥʦʚʫ ʧʝʨʝʭʦʜʠʪʴ ʫ ʩʫʤʽʰ ʘʮʠʣʴʦʚʘʥʠʭ L-

 ̔ D-ʘʤʽʥʦʢʠʩʣʦʪ ʽ ʧʨʦʮʝʩ ʧʦʚʪʦʨʶʻʪʴʩʷ ʩʧʦʯʘʪʢʫ. ʊʘʢʠʤ ʯʠʥʦʤ, ʻʜʠʥʠʤ 

ʧʨʦʜʫʢʪʦʤ ʟʘʣʠʰʘʻʪʴʩʷ L-ʘʤʽʥʦʢʠʩʣʦʪʘ. 

ɹʽʣʢʦʚʘ ʤʦʜʠʬʽʢʘʮʽʷ ʘʙʦ çʤʦʣʝʢʫʣʷʨʥʘ ʭʽʨʫʨʛʽʷè ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʘʩʷ ʜʣʷ 

ʟʤʽʥʠ ʚʣʘʩʪʠʚʦʩʪʝʡ ʤʦʣʝʢʫʣ ʬʝʨʤʝʥʪʽʚ. ɹʽʣʢʦʚʘ ʽʥʞʝʥʝʨʽʷ ʬʝʨʤʝʥʪʽʚ ʚʢʣʶʯʘʻ 

ʩʪʚʦʨʝʥʥʷ ʪʨʠʚʠʤʽʨʥʦʾ ʛʨʘʬʽʯʥʦʾ ʤʦʜʝʣʽ ʦʯʠʱʝʥʦʛʦ ʬʝʨʤʝʥʪʫ, ʦʪʨʠʤʘʥʦʾ 

ʤʝʪʦʜʦʤ ʨʝʥʪʛʝʥʦʩʪʨʫʢʪʫʨʥʦʛʦ ʘʥʘʣʽʟʫ. 

ʄʦʞʥʘ ʚʚʘʞʘʪʠ, ʱʦ ʟʤʽʥʠ ʚ ʩʪʨʫʢʪʫʨʽ ʬʝʨʤʝʥʪʫ, ʱʦ ʧʨʠʟʚʦʜʷʪʴ ʜʦ 

ʙʽʣʴʰʦʾ ʩʪʘʙʽʣʴʥʦʩʪʽ ʧʨʠ ʟʤʽʥʽ, ʥʘʧʨʠʢʣʘʜ, pH ʽ ʪʝʤʧʝʨʘʪʫʨʠ, ʟʨʦʙʣʝʥʽ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʟʘʤʽʥ ʜʽʣʷʥʦʢ ʛʝʥʘ, ʱʦ ʢʦʜʫʻ ʬʝʨʤʝʥʪ, ʥʘ ʤʦʣʝʢʫʣʷʨʥʦʤʫ ʨʽʚʥʽ. 

ɭ ʜʚʘ ʛʦʣʦʚʥʠʭ ʧʽʜʭʦʜʠ ʜʣʷ ʟʤʽʥʠ ʬʫʥʢʮʽʾ ʬʝʨʤʝʥʪʽʚ. 

ʇʝʨʰʠʡ ï ʤʫʪʘʛʝʥʝʟ ʢʣʦʥʦʚʘʥʦʛʦ ʧʨʦʜʫʢʪʫ: ʘʤʽʥʦʢʠʩʣʦʪʥʽ ʟʘʣʠʰʢʠ ʚ 

ʧʝʚʥʦʤʫ ʧʦʣʦʞʝʥʥʽ ʚ ʩʪʨʫʢʪʫʨʽ ʬʝʨʤʝʥʪʫ ʤʦʞʥʘ ʟʘʤʽʥʠʪʠ ʽʥʰʠʤʠ ʧʨʠʜʘʪʥʠʤʠ 

ʟʘʢʦʜʦʚʘʥʠʤʠ ʘʤʽʥʦʢʠʩʣʦʪʥʠʤʠ ʟʘʣʠʰʢʘʤʠ. ɿʤʽʥʝʥʠʡ ʛʝʥ ʜʘʣʽ 

ʪʨʘʥʩʬʦʨʤʫʻʪʴʩʷ ʫ ʚʽʜʧʦʚʽʜʥʠʡ ʦʨʛʘʥʽʟʤ çʛʦʩʧʦʜʘʨʷè, ʽ ʧʨʦʚʦʜʠʪʴʩʷ ʤʫʪʘʥʪʥʠʡ 

ʬʝʨʤʝʥʪ. ʎʝʡ ʧʨʦʮʝʩ ʚʽʜʦʤʠʡ ʷʢ çʤʫʪʘʛʝʥʝʟ ʩʧʨʷʤʦʚʘʥʦʾ ʜʽʣʷʥʢʠè. 

ɼʨʫʛʠʡ ʤʝʪʦʜ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ, ʚʢʣʶʯʘʻ ʚʠʜʽʣʝʥʥʷ ʧʨʠʨʦʜʥʦʛʦ 

ʬʝʨʤʝʥʪʫ ʽ ʤʦʜʠʬʽʢʘʮʽʶ ʡʦʛʦ ʩʪʨʫʢʪʫʨʠ ʭʽʤʽʯʥʠʤʠ ʘʙʦ ʬʝʨʤʝʥʪʥʠʤʠ ʤʝʪʦʜʘʤʠ, 

ʽʥʦʜʽ ʮʝʡ ʤʝʪʦʜ ʥʘʟʠʚʘʻʪʴʩʷ ʭʽʤʽʯʥʦʾ ʤʫʪʘʮʽʻʶ. ʅʝʜʘʚʥʽʡ ʫʩʧʽʰʥʠʡ ʧʨʠʢʣʘʜ 

ʙʽʣʢʦʚʦʾ ʽʥʞʝʥʝʨʽʾ ï ʤʦʜʠʬʽʢʘʮʽʷ ʬʝʨʤʝʥʪʫ ʬʦʩʬʦʣʽʧʘʟʠ, ʷʢʠʡ ʙʫʚ ʟʤʽʥʝʥʠʡ ʜʣʷ 
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ʪʦʛʦ, ʱʦʙ ʚʽʥ ʤʽʛ ʧʨʘʮʶʚʘʪʠ ʧʨʠ ʙʽʣʴʰ ʚʠʩʦʢʠʭ ʢʦʥʮʝʥʪʨʘʮʽʷʭ ʢʠʩʣʦʪʠ. ʎʝʡ 

ʬʝʨʤʝʥʪ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʷʢ ʝʤʫʣʴʛʘʪʦʨ ʫ ʭʘʨʯʦʚʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ.  

ʉʪʘʙʽʣʽʟʘʮʽʷ ʧʨʦʜʫʢʪʫ ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʟʙʝʨʝʞʝʥʥʷ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʨʦʜʫʢʪʫ 

ʚ ʧʝʨʽʦʜ ʡʦʛʦ ʟʙʝʨʽʛʘʥʥʷ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʧʦʞʠʚʘʯʝʤ (ʜʦʜʘʚʘʥʥʷ 

ʥʘʧʦʚʥʶʚʘʯʽʚ, ʤʦʜʠʬʽʢʘʮʽʷ ʪʘ ʽʥ.) ʚʢʣʶʯʘʻ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʚʧʣʠʚʠ ʥʘ ʧʨʦʜʫʢʪ. 

ʉʫʰʢʘ ʧʽʜʚʠʱʫʻ ʩʪʽʡʢʽʩʪʴ ʧʨʦʜʫʢʪʫ ʜʦ ʟʦʚʥʽʰʥʽʭ ʚʧʣʠʚʽʚ. ɿʥʝʚʦʜʥʝʥʥʷ 

ʬʝʨʤʝʥʪʽʚ ʟʘʙʝʟʧʝʯʫʻ ʾʭ ʩʪʽʡʢʽʩʪʴ ʜʦ ʥʘʛʨʽʚʘʥʥʷ. 

ɼʦ ʩʪʘʙʽʣʽʟʘʮʽʾ ʧʨʦʜʫʢʪʽʚ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʢʦʨʤʦʚʦʛʦ ʤʽʢʨʦʙʥʦʛʦ ʙʽʣʢʘ, 

ʧʨʠʟʚʦʜʠʪʴ ʜʦʜʘʚʘʥʥʷ ʥʘʧʦʚʥʶʚʘʯʽʚ ʟ ʛʨʠʙʥʦʛʦ ʤʽʮʝʣʽʶ, ʧʰʝʥʠʯʥʠʭ ʚʠʩʽʚʦʢ, 

ʢʫʢʫʨʫʜʟʷʥʦʛʦ ʙʦʨʦʰʥʘ, ʷʢʽ ʩʘʤʽ ʚʦʣʦʜʽʶʪʴ ʧʦʞʠʚʥʦʶ ʮʽʥʥʽʩʪʶ. 

 

ʂʦʥʪʨʦʣʴʥʽ ʧʠʪʘʥʥʷ 

1. ʇʝʨʝʨʘʭʫʡʪʝ ʦʩʥʦʚʥʽ ʩʪʘʜʽʾ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʦʾ ʩʭʝʤʠ ʦʪʨʠʤʘʥʥʷ ʧʨʦʜʫʢʪʽʚ 

ʤʽʢʨʦʙʥʦʛʦ ʩʠʥʪʝʟʫ. 

2. ʗʢ ʚʠʟʥʘʯʠʪʠ ʬʽʟʽʦʣʦʛʽʯʥʽ ʧʦʪʨʝʙʠ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʫ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥʘʭ? 

3. ʗʢʽ ʤʝʪʦʜʠ ʟʘʩʪʦʩʦʚʫʶʪʴ ʜʣʷ ʟʥʝʟʘʨʘʞʝʥʥʷ ʧʦʞʠʚʥʠʭ ʩʝʨʝʜʦʚʠʱ ʫ 

ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽ? 

4. ʆʧʠʰʽʪʴ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʦʜʝʨʞʘʥʥʷ ʧʦʩʽʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʜʣʷ ʧʨʦʤʠʩʣʦʚʦʛʦ 

ʚʠʨʦʙʥʠʮʪʚʘ ʧʨʦʜʫʢʪʫ. 

5. ʋ ʯʦʤʫ ʧʦʣʷʛʘʻ ʦʩʥʦʚʥʝ ʧʨʠʟʥʘʯʝʥʥʷ ʬʝʨʤʝʥʪʝʨʘ? 

6. ʗʢʽ ʧʘʨʘʤʝʪʨʠ ʚʠʤʽʨʶʶʪʴ ʧʽʜ ʯʘʩ ʟʜʽʡʩʥʝʥʥʷ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ? 

7. ʗʢʽ ʤʝʪʦʜʠ ʟʘʩʪʦʩʦʚʫʶʪʴ ʜʣʷ ʚʽʜʦʢʨʝʤʣʝʥʥʷ ʙʽʦʤʘʩʠ ʢʣʽʪʠʥ ʚʽʜ 

ʢʫʣʴʪʫʨʘʣʴʥʦʾ ʨʽʜʠʥʠ? 

8. ʑʦ ʪʘʢʝ ʜʝʟʽʥʪʝʛʨʘʮʽʷ, ʫ ʷʢʠʭ ʚʠʧʘʜʢʘʭ ʾʾ ʟʜʽʡʩʥʶʶʪʴ? 

9. ʗʢʽ ʽʩʥʫʶʪʴ ʦʩʥʦʚʥʽ ʤʝʪʦʜʠ ʜʝʟʽʥʪʝʛʨʘʮʽʾ ʢʣʽʪʠʥ? 

10. ʋ ʯʦʤʫ ʚʽʜʤʽʥʥʽʩʪʴ ʩʝʧʘʨʫʚʘʥʥʷ ʚʽʜ ʮʝʥʪʨʠʬʫʛʫʚʘʥʥʷ? 

11. ʑʦ ʪʘʢʝ ʤʦʜʠʬʽʢʘʮʽʷ ʢʽʥʮʝʚʦʛʦ ʧʨʦʜʫʢʪʫ, ʷʢʽ ʚʠʜʠ ʤʦʜʠʬʽʢʘʮʽʾ ʽʩʥʫʶʪʴ? 
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5. ʉɯʃʔʉʔʂɽ ɻʆʉʇʆɼɸʈʉʊɺʆ ʁ ɹɯʆʊɽʍʅʆʃʆɻɯʗ 

 

ʇʨʦʪʷʛʦʤ ʚʩʽʻʾ ʽʩʪʦʨʽʾ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ (ʙʣʠʟʴʢʦ 10 000 ʨʦʢʽʚ) 

ʣʶʜʠʥʘ ʟʘʨʘʜʠ ʚʣʘʩʥʦʾ ʢʦʨʠʩʪʽ ʧʦʢʨʘʱʫʚʘʣʘ ʪʚʘʨʠʥ ʽ ʨʦʩʣʠʥʠ. ʉʧʦʯʘʪʢʫ 

ʩʝʣʝʢʮʽʶ ʙʘʟʫʚʘʣʠ ʥʘ ʷʚʠʱʽ ʧʨʠʨʦʜʥʦʾ ʛʝʥʝʪʠʯʥʦʾ ʤʽʥʣʠʚʦʩʪʽ, ʧʽʟʥʽʰʝ ʣʶʜʠ 

ʥʘʚʯʠʣʠʩʷ ʰʪʫʯʥʦ ʩʪʚʦʨʶʚʘʪʠ ʢʦʤʙʽʥʘʪʦʨʥʫ ʤʽʥʣʠʚʽʩʪʴ (ʧʨʠ ʛʽʙʨʠʜʠʟʘʮʽʾ), ʘ ʚ 

ʦʩʪʘʥʥʽ ʜʝʩʷʪʠʨʽʯʯʷ ï ʽ ʤʫʪʘʮʽʡʥʫ (ʧʨʠ ʤʫʪʘʛʝʥʝʟʽ). ʇʨʠʥʮʠʧ ʩʝʣʝʢʮʽʾ ʟʘʚʞʜʠ 

ʟʘʣʠʰʘʚʩʷ ʥʝʟʤʽʥʥʠʤ ï ʚʽʜʙʽʨ ʮʽʥʥʠʭ ʛʝʥʦʪʠʧʽʚ. ʈʝʟʫʣʴʪʘʪ ʚʽʜʦʤʠʡ ï ʩʫʯʘʩʥʽ 

ʚʠʜʠ ʢʘʧʫʩʪʠ ʥʝ ʩʭʦʞʽ ʥʘ ʩʚʦʾʭ ʜʘʣʝʢʠʭ ʧʨʝʜʢʽʚ, ʘ ʢʘʯʘʥʠ ʢʫʢʫʨʫʜʟʠ ʩʴʦʛʦʜʥʽ 

ʧʨʠʙʣʠʟʥʦ ʚ 10 ʨʘʟʽʚ ʙʽʣʴʰʽ ʪʠʭ, ʱʦ ʚʠʨʦʱʫʚʘʣʠʩʷ ʧô̫ ʪʴ ʪʠʩʷʯʦʣʽʪʴ ʪʦʤʫ. ʅʘ 

ʞʘʣʴ, ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʠʩʥʦʾ ʜʽʾ ʩʝʣʝʢʮʽʾ ʜʫʞʝ ʥʠʟʴʢʠʡ ï ʟ ʪʠʩʷʯ ʽ ʜʝʩʷʪʢʽʚ ʪʠʩʷʯ 

ʧʦʯʘʪʢʦʚʠʭ ʨʦʩʣʠʥ ʩʝʣʝʢʮʽʦʥʝʨ ʚʠʚʦʜʠʪʴ ʚʩʴʦʛʦ ʦʜʠʥ-ʜʚʘ ʩʦʨʪʠ. 

ʅʘ ʧʦʯʘʪʦʢ ʍʍɯ-ʛʦ ʩʪʦʨʽʯʯʷ ʫ ʩʚʽʪʽ ʧʨʦʞʠʚʘʻ ʙʣʠʟʴʢʦ 7 ʤʣʨʜ ʯʦʣʦʚʽʢ. ɿʘ 

ʧʨʦʛʥʦʟʘʤʠ ʚʯʝʥʠʭ, ʜʦ 2050 ʨʦʢʫ ʥʘʩʝʣʝʥʥʷ ɿʝʤʣʽ ʤʦʞʝ ʟʙʽʣʴʰʠʪʠʩʷ ʜʦ 10 

ʤʽʣʴʷʨʜʽʚ, ʟʨʦʩʪʘʻ ʧʨʠ ʮʴʦʤʫ ʡ ʧʦʪʨʝʙʘ ʚ ʧʨʦʜʫʢʪʘʭ ʭʘʨʯʫʚʘʥʥʷ. 

ʏʘʩʪʠʥʘ ʙʽʦʩʬʝʨʠ, ʷʢʫ ʣʶʜʠʥʘ ʚʠʢʦʨʠʩʪʦʚʫʻ ʜʣʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ 

ʚʠʨʦʙʥʠʮʪʚʘ, ʤʘʻ ʥʘʟʚʫ ʘʛʨʦʩʬʝʨʘ. ɺ ʜʘʥʠʡ ʯʘʩ ʘʛʨʦʩʬʝʨʘ ʚʩʪʫʧʠʣʘ ʫ 

ʦʯʝʚʠʜʥʠʡ ʢʦʥʬʣʽʢʪ ʟʽ ʩʪʘʙʽʣʴʥʽʩʪʶ ʙʽʦʩʬʝʨʠ. ʈʽʣʣʝ  ʁ ʟʘʡʥʷʪʦ 10% ʩʫʰʽ, 

ʩʽʥʦʞʘʪʷʤʠ ʪʘ ʧʘʩʦʚʠʱʘʤʠ ï ʱʝ 20%. ʋ ʙʘʛʘʪʴʦʭ ʨʘʡʦʥʘʭ ʧʣʘʥʝʪʠ ʾʾ ʨʝʩʫʨʩʠ 

ʚʠʯʝʨʧʘʥʽ, ʽ ʧʦʜʘʣʴʰʝ ʟʙʽʣʴʰʝʥʥʷ ʯʘʩʪʢʠ ʘʛʨʦʩʬʝʨʠ ʥʝʤʦʞʣʠʚʝ. 

ʈʝʟʝʨʚʥʠʭ ʧʣʦʱ ʜʣʷ ʝʢʩʪʝʥʩʠʚʥʦʛʦ ʨʦʟʚʠʪʢʫ ʛʘʣʫʟʽ ʧʨʘʢʪʠʯʥʦ ʥʝʤʘʻ, ʚʝʩʴ 

ʥʝʦʙʭʽʜʥʠʡ ʧʨʠʨʽʩʪ ʧʨʦʜʫʢʮʽʾ ʤʦʞʣʠʚʠʡ ʣʠʰʝ ʟʘ ʜʦʧʦʤʦʛʦʶ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ 

ʚʠʨʦʙʥʠʮʪʚʘ. ʈʦʟʚʠʪʦʢ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʧʦʰʠʨʝʥʥʷ ʾʭ ʥʘ 

ʚʩʽ ʢʦʥʪʠʥʝʥʪʠ ʨʫʡʥʫʻ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ. ʉʫʯʘʩʥʽ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʽ 

ʪʝʭʥʦʣʦʛʽʾ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʨʫʡʥʫʚʘʥʥʷ ˇʨʫʥʪʫ, ʟʘʙʨʫʜʥʝʥʥʷ ʚʦʜʠ ʪʦʱʦ. 

ɿʘ 100 ʦʩʪʘʥʥʽʭ ʨʦʢʽʚ ʝʨʦʟʽʷ ʪʘ ʽʥʰʽ ʧʨʦʮʝʩʠ, ʱʦ ʩʧʨʠʯʠʥʷʶʪʴ ʜʝʛʨʘʜʘʮʽʶ 

ˇʨʫʥʪʫ, ʚʠʚʝʣʠ ʟ ʢʦʨʠʩʪʫʚʘʥʥʷ 27% (2 ʤʣʨʜ ʛʘ) ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʫʛʽʜʴ. 

ʇʨʦʮʝʩ ʦʧʫʩʪʝʣʶʚʘʥʥʷ ʦʭʦʧʠʚ 19% (ʙʣʠʟʴʢʦ 30 ʤʣʥ ʢʤ2) ʚʩʽʻʾ ʩʫʰʽ ʧʣʘʥʝʪʠ ʽ 

ʧʦʰʠʨʶʻʪʴʩʷ ʥʘ ʥʦʚʽ ʪʝʨʠʪʦʨʽʾ ʟʽ ʰʚʠʜʢʽʩʪʶ 50 ʪʠʩ. ʢʤ2 ʥʘ ʨʽʢ.  
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ɯʟ ɿʝʤʣʽ ʟʥʠʢʣʠ (ʘʙʦ ʙʣʠʟʴʢʽ ʜʦ ʟʥʠʢʥʝʥʥʷ) ʜʦ 25 ʪʠʩ. ʚʠʜʽʚ ʚʠʱʠʭ ʨʦʩʣʠʥ ʽ 

ʙʽʣʴʰʝ 1 ʪʠʩ. ʚʠʜʽʚ ʭʨʝʙʝʪʥʠʭ. ɺʠʤʝʨʣʠ ʪʠʩʷʯʽ ʫʥʽʢʘʣʴʥʠʭ ʧʦʨʽʜ ʩʚʽʡʩʴʢʠʭ ʪʚʘʨʠʥ. 

ʋ ʦʯʝʚʠʜʥʠʡ ʛʣʫʭʠʡ ʢʫʪ ʧʨʠʡʰʣʠ ʪʨʘʜʠʮʽʡʥʽ ʤʝʪʦʜʠ ʩʘʤʦʾ çɿʝʣʝʥʦʾ ʨʝʚʦʣʶʮʽʾè ï 

ʟʙʽʣʴʰʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʘʛʨʦʩʠʩʪʝʤ ʟʘ ʨʘʭʫʥʦʢ ʾʭ ʭʽʤʽʟʘʮʽʾ, ʰʣʷʭʦʤ ʚʥʝʩʝʥʥʷ 

ʜʦʙʨʠʚ ʪʘ ʭʽʤʽʯʥʠʭ ʟʘʩʦʙʽʚ ʟʘʭʠʩʪʫ. ʋ ʩʝʨʝʜʥʴʦʤʫ, ʟʘ ʧʽʜʨʘʭʫʥʢʘʤʠ ʬʘʭʽʚʮʽʚ, 

ʱʦʜʥʷ ʟʥʠʢʘʻ 50 ʚʠʜʽʚ ʨʽʟʥʠʭ ʦʨʛʘʥʽʟʤʽʚ, ʱʦʪʠʞʥʷ ʟʥʠʢʘʻ ʧʨʠʙʣʠʟʥʦ ʜʚʽ ʧʦʨʦʜʠ 

ʪʚʘʨʠʥ. ʆʯʽʢʫʻʪʴʩʷ, ʱʦ ʚʞʝ ʚ ʧʝʨʰʝ ʩʪʦʣʽʪʪʷ 3-ʛʦ ʪʠʩʷʯʦʣʽʪʪʷ ʙʽʦʩʬʝʨʘ ʤʦʞʝ 

ʚʪʨʘʪʠʪʠ ʜʦ 10-15% ʾʾ ʚʠʜʽʚ. ɺʠʢʣʠʢʘʥʠʡ ʘʥʪʨʦʧʦʛʝʥʥʠʤ ʚʧʣʠʚʦʤ ʪʝʤʧ ʚʠʤʠʨʘʥʥʷ 

ʧʝʨʝʚʠʱʫʻ ʚʩʝ, ʱʦ ʚʽʜʦʤʦ ʟ ʮʴʦʛʦ ʧʨʠʚʦʜʫ ʟ ʧʘʣʝʦʥʪʦʣʦʛʽʯʥʦʛʦ ʣʽʪʦʧʠʩʫ. 

ʅʘʡʙʽʣʴʰ ʥʝʙʝʟʧʝʯʥʘ ʟʘʛʘʣʴʥʘ ʝʨʦʟʽʷ ʛʝʥʦʬʦʥʜʫ ʧʣʘʥʝʪʠ, ʦʩʢʽʣʴʢʠ 

ʦʩʪʘʥʥʽʡ ʤʦʞʝ ʽʩʥʫʚʘʪʠ ʣʠʰʝ ʚ ʫʤʦʚʘʭ ʚʠʜʦʚʦʾ ʨʽʟʥʦʤʘʥʽʪʥʦʩʪʽ, ʘ ʚʩʝ ʡʜʝ ʜʦ 

ʡʦʛʦ ʨʽʟʢʦʛʦ ʪʘ ʥʝʚʽʜʚʦʨʦʪʥʦʛʦ ʟʙʽʜʥʝʥʥʷ. ʋ ʪʦʡ ʞʝ ʯʘʩ, ʷʢʱʦ ʧʦʨʽʚʥʷʪʠ ʫ 

ʛʣʦʙʘʣʴʥʦʤʫ ʤʘʩʰʪʘʙʽ ʚʽʜʦʤʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʦʩʥʦʚʥʽ ʤʽʩʮʷ ʚʠʥʠʢʥʝʥʥʷ 

ʘʛʨʘʨʥʠʭ ʮʠʚʽʣʽʟʘʮʽʡ ʪʘ ʜʘʥʽ ʧʨʦ ʤʘʢʩʠʤʘʣʴʥʫ ʜʝʛʨʘʜʘʮʽʶ ˇʨʫʥʪʽʚ, ʩʪʘʻ 

ʦʯʝʚʠʜʥʠʤ, ʱʦ ʟʘ 10 ʪʠʩʷʯʦʣʽʪʴ ʽʩʥʫʚʘʥʥʷ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʚʩʽ 

ʪʝʭʥʦʣʦʛʽʾ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʝʤʝʣʴ ʧʨʘʢʪʠʯʥʦ ʚʠʯʝʨʧʘʣʠ ʩʝʙʝ. ɸʛʨʘʨʥʽ ʩʠʩʪʝʤʠ 

ʜʦʩʷʛʣʠ ʥʝ ʪʽʣʴʢʠ ʩʚʦʻʾ ʤʝʞʽ ʧʦʰʠʨʝʥʥʷ, ʘʣʝ ʡ ʚʠʢʦʨʠʩʪʘʥʥʷ ˇʨʫʥʪʽʚ. 

ɼʣʷ 3-4 ʪʠʩ. ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʭ ʣʶʜʠʥʦʶ çʢʫʣʴʪʫʨʥʠʭè ʨʦʩʣʠʥ ʚʽʜʦʤʦ 

ʙʣʠʟʴʢʦ 30 ʪʠʩ. ʚʠʜʽʚ ʧʘʪʦʛʝʥʽʚ: 25 ʪʠʩ. ʛʨʠʙʢʦʚʠʭ ʭʚʦʨʦʙ, 600 ʚʠʢʣʠʢʘʶʪʴ 

ʯʝʨʚô̫ ʢʠ-ʥʝʤʘʪʦʜʠ, ʧʦʥʘʜ 200 ï ʙʘʢʪʝʨʽʾ, ʧʦʥʘʜ 300 ï ʚʽʨʫʩʠ. ʋ ʨʠʩʫ ʪʘ ʧʰʝʥʠʮʽ 

ʚʽʜʦʤʽ ʧʦ 100 ʟʙʫʜʥʠʢʽʚ ʭʚʦʨʦʙ, ʫ ʢʫʢʫʨʫʜʟʠ ï 60, ʫ ʷʯʤʝʥʶ ʪʘ ʩʦʨʛʦ ï ʧʦ 50. 

ʏʝʨʝʟ ʥʠʭ ʱʝ ʜʦ ʟʙʠʨʘʥʥʷ ʚʨʦʞʘʶ ʚʪʨʘʯʘʻʪʴʩʷ 10-15% ʟʝʨʥʘ. ʈʽʟʥʽ ʧʘʨʘʟʠʪʠ, ʫ 

ʪʦʤʫ ʯʠʩʣʽ ʢʦʤʘʭʠ ʪʘ ʙʫʨôʷʥʠ, ʜʦʚʦʜʷʪʴ ʦʙʩʷʛ ʧʝʨʝʜʟʙʠʨʘʣʴʥʠʭ ʚʪʨʘʪ ʫʞʝ ʜʦ 

25-40%. ʋ ʩʚʽʪʽ ʯʝʨʝʟ ʢʦʤʘʭ ʚʪʨʘʯʘʻʪʴʩʷ 14% ʫʨʦʞʘʶ, ʟʘʭʚʦʨʶʚʘʥʴ ʨʦʩʣʠʥ, 

ʚʠʢʣʠʢʘʥʠʭ ʭʨʦʙʘʢʘʤʠ ʪʘ ʛʨʠʙʘʤʠ, ï 12%, ʙʫʨô̫ ʥʽʚ ï 9% ʪʘ 10% ʟʥʠʱʫʶʪʴʩʷ 

ʛʨʠʟʫʥʘʤʠ. ʇʝʨʝʜʟʙʠʨʘʣʴʥʽ ʚʪʨʘʪʠ ʟʝʨʥʦʚʠʭ ʩʪʘʥʦʚʣʷʪʴ 1800 ʤʣʥ ʪ, ʘ ʧʽʩʣʷ 

ʟʙʠʨʘʥʥʷ, ʫ ʧʨʦʮʝʩʽ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʪʘ ʟʙʝʨʽʛʘʥʥʷ, ʛʠʥʫʪʴ ʱʝ 5-25% ʫʨʦʞʘʶ. ɯ 

ʚʠʭʦʜʠʪʴ, ʱʦ ʚ ʨʦʟʚʠʥʝʥʠʭ ʢʨʘʾʥʘʭ ʩʫʤʘʨʥʽ ʚʪʨʘʪʠ ʜʦʩʷʛʘʶʪʴ 40%, ʫ ʢʨʘʾʥʘʭ, 

ʱʦ ʨʦʟʚʠʚʘʶʪʴʩʷ, ʟ ʮʽʣʢʦʤ ʟʨʦʟʫʤʽʣʠʭ ʧʨʠʯʠʥ, ʚʦʥʠ ʧʝʨʝʚʠʱʫʶʪʴ 50% 

ʤʦʞʣʠʚʦʛʦ ʚʨʦʞʘʶ. 
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ʉʴʦʛʦʜʥʽ ʥʘ ʥʘʰʽʡ ɿʝʤʣʽ ʧʽʚʤʽʣʴʷʨʜʘ ʣʶʜʝʡ ʛʦʣʦʜʫʶʪʴ. ʅʘʩʘʤʧʝʨʝʜ 

ʚʽʜʯʫʚʘʻʪʴʩʷ ʥʝʩʪʘʯʘ ʧʨʦʜʫʢʪʽʚ-ʧʦʩʪʘʯʘʣʴʥʠʢʽʚ ʙʽʣʢʽʚ: ʤôʷʩʘ, ʨʠʙʠ, ʷʻʮʴ, ʤʦʣʦʢʘ ʪʘ 

ʙʦʙʦʚʠʭ (ʢʚʘʩʦʣʷ, ʛʦʨʦʭ, ʩʦʷ). ʇʨʦʙʣʝʤʘ ʫʩʢʣʘʜʥʶʻʪʴʩʷ ʪʠʤ, ʱʦ ʥʘʩʝʣʝʥʥʷ ʟʝʤʥʦʾ 

ʢʫʣʽ ʟʙʽʣʴʰʫʻʪʴʩʷ ʧʨʠʙʣʠʟʥʦ ʥʘ 70 ʤʣʥ ʯʦʣ. ʱʦʨʽʯʥʦ. ɼʣʷ ʪʦʛʦ ʱʦʙ ʧʦʢʨʠʪʠ ʣʠʰʝ 

ʜʦʜʘʪʢʦʚʫ ʧʦʪʨʝʙʫ ʚ 2 ʤʣʥ ʪ ʙʽʣʢʘ, ʟʫʤʦʚʣʝʥʫ ʧʨʠʨʦʩʪʦʤ ʥʘʩʝʣʝʥʥʷ, ʩʣʽʜ ʙʠ 

ʚʠʨʦʱʫʚʘʪʠ ʙʘʛʘʪʫ ʙʽʣʢʦʤ ʩʦʶ ʥʘ ʧʣʦʱʽ 40 ʤʣʥ ʛʘ. ʉʘʤʝ ʚ ʨʝʛʽʦʥʘʭ, ʜʝ ʛʦʩʪʨʦ 

ʚʽʜʯʫʚʘʻʪʴʩʷ ʥʝʩʪʘʯʘ ʙʽʣʢʦʚʠʭ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ, ʚʽʜʟʥʘʯʘʶʪʴʩʷ ʽ ʥʘʡʚʠʱʽ ʪʝʤʧʠ 

ʟʙʽʣʴʰʝʥʥʷ ʥʘʩʝʣʝʥʥʷ ʧʨʠ ʚʽʜʩʪʘʣʦʤʫ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʤʫ ʪʘ ʧʨʦʤʠʩʣʦʚʦʤʫ 

ʚʠʨʦʙʥʠʮʪʚʽ. ʑʦʙ ʦʪʨʠʤʫʚʘʪʠ ʜʦʩʪʘʪʥʶ ʢʽʣʴʢʽʩʪʴ ʨʦʩʣʠʥʥʦʛʦ ʙʽʣʢʘ, ʱʦ ʡʜʝ ʥʘ 

ʫʪʨʠʤʘʥʥʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʪʚʘʨʠʥ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʦʚʥʦʮʽʥʥʠʤ 

ʪʚʘʨʠʥʥʠʤ ʙʽʣʢʦʤ, ʛʦʩʧʦʜʘʨʩʪʚʘʤ ʧʦʪʨʽʙʥʽ ʘʟʦʪʥʽ ʜʦʙʨʠʚʘ, ʱʦ ʚʠʧʫʩʢʘʶʪʴʩʷ 

ʧʨʦʤʠʩʣʦʚʽʩʪʶ. ʈʦʟʨʘʭʫʥʦʢ ʪʘʢʠʡ: ʜʣʷ ʦʪʨʠʤʘʥʥʷ 1 ʢʛ ʪʚʘʨʠʥʥʦʛʦ ʙʽʣʢʘ ʧʦʪʨʽʙʥʦ 

5-10 ʢʛ ʨʦʩʣʠʥʥʦʛʦ. ʆʪʞʝ, ʚʞʝ ʥʘ ʜʘʥʦʤʫ ʝʪʘʧʽ ʷʢ ʙʠ çʟʥʠʢʘʻè (çʚʪʨʘʯʘʻʪʴʩʷè) 

ʯʘʩʪʠʥʘ ʙʽʣʢʘ. ɯ ʮʝ ʜʦʜʘʪʢʦʚʦ ʜʦ ʪʠʭ ʢʦʣʦʩʘʣʴʥʠʭ ʚʪʨʘʪ ʧʨʦʜʫʢʪʽʚ, ʱʦ ʤʘʶʪʴ 

ʩʚʦʾʤʠ ʧʨʠʯʠʥʘʤʠ çʨʦʙʦʪʫè ʰʢʽʜʥʠʢʽʚ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ, ʥʝʘʢʫʨʘʪʥʽʩʪʴ ʧʨʠ 

ʟʙʠʨʘʥʥʽ, ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʽ ʪʘ ʟʙʝʨʽʛʘʥʥʽ. 

ʉʧʨʦʙʠ ʢʦʤʧʝʥʩʫʚʘʪʠ ʮʽ ʚʪʨʘʪʠ ʟʘ ʨʘʭʫʥʦʢ ʽʨʠʛʘʮʽʾ ʪʘ ʭʽʤʽʟʘʮʽʾ ʜʘʣʠ ʧʝʚʥʠʡ 

ʧʦʟʠʪʠʚʥʠʡ ʝʬʝʢʪ, ʘʣʝ ʨʫʡʥʽʚʥʦ ʚʧʣʠʥʫʣʠ ʥʘ ʜʦʚʢʽʣʣʷ. ʊʦʤʫ ʧʠʪʘʥʥʷ ʧʦʣʷʛʘʻ ʚ 

ʪʦʤʫ, ʯʠ ʙʦʨʦʪʠʩʷ ʟ ʛʣʦʙʘʣʴʥʦʶ ʟʤʽʥʦʶ ʢʣʽʤʘʪʫ, ʟʥʠʱʝʥʥʷʤ ʣʽʩʽʚ ʽ ʛʦʣʦʜʦʤ ʘʙʦ ʞ 

çʩʧʽʚʧʨʘʮʶʚʘʪʠè ʟʽ ʟʤʽʥʘʤʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʙʝʨʫʯʠ ʥʘ ʦʟʙʨʦʻʥʥʷ 

ʙʽʦʪʝʭʥʦʣʦʛʽʶ ʪʘ ʛʝʥʥʫ ʽʥʞʝʥʝʨʽʶ, ʥʝ ʟʘʜʘʶʯʠʩʴ ʧʠʪʘʥʥʷʤ ʧʨʦ ʝʚʦʣʶʮʽʡʥʽ, 

ʝʢʦʣʦʛʽʯʥʽ ʪʘ ʤʝʜʠʢʦ-ʙʽʦʣʦʛʽʯʥʽ ʥʘʩʣʽʜʢʠ ʰʠʨʦʢʦʛʦ ʧʦʰʠʨʝʥʥʷ ʛʝʥʝʪʠʯʥʦ 

ʤʦʜʠʬʽʢʦʚʘʥʠʭ ʦʨʛʘʥʽʟʤʽʚ. ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤʠ ʽʩʥʫʻ ʨʷʜ ʤʝʪʦʜʽʚ:  

- çʘʜʘʧʪʠʚʥʘ ʩʝʣʝʢʮʽʷè, ʧʦʰʫʢ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʥʠʭ ʤʘʨʢʝʨʽʚ 

ʘʜʘʧʪʘʮʽʾ ʜʦ ʢʦʥʢʨʝʪʥʠʭ ʫʤʦʚ ʚʠʨʦʱʫʚʘʥʥʷ;  

- ʧʦʰʫʢ ʜʦʥʦʨʽʚ ʛʝʥʥʠʭ ʘʥʩʘʤʙʣʽʚ ï ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʥʽ 

ʧʦʨʽʚʥʷʥʥʷ ʛʝʥʦʬʦʥʜʽʚ ʜʦʤʝʩʪʠʢʦʚʘʥʠʭ ʪʘ ʙʣʠʟʴʢʦʩʧʦʨʽʜʥʝʥʠʭ ʜʠʢʠʭ ʚʠʜʽʚ;  

- ʚʠʢʦʨʠʩʪʘʥʥʷ çʧʨʦʚʦʢʘʮʽʡʥʠʭ ʬʦʥʽʚè ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʛʝʥʥʠʭ 

ʘʥʩʘʤʙʣʽʚ, ʘʩʦʮʽʡʦʚʘʥʠʭ ʟ ʧʽʜʚʠʱʝʥʦʶ ʩʪʽʡʢʽʩʪʶ ʜʦ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʚʧʣʠʚʽʚ 

ʩʝʨʝʜʦʚʠʱ;  
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- ʥʝʦʙʭʽʜʥʽʩʪʴ ʥʘʷʚʥʦʩʪʽ ʚʠʭʽʜʥʠʭ, ʚʠʩʦʢʦʘʜʘʧʪʦʚʘʥʠʭ ʜʦ ʤʽʩʮʝʚʠʭ 

ʫʤʦʚ ʩʦʨʪʽʚ ʪʘ ʽʥ. 

ɹʘʛʘʪʦ ʬʘʭʽʚʮʽʚ ʚʚʘʞʘʶʪʴ, ʱʦ ʫ ʍʍɯ ʩʪ. ʯʝʢʘʻ ʜʨʫʛʘ çɿʝʣʝʥʘ ʨʝʚʦʣʶʮʽʷè ï 

ɼʅʂ-ʪʝʭʥʦʣʦʛʽʯʥʘ. ɹʝʟ ʮʴʦʛʦ ʥʝ ʚʜʘʩʪʴʩʷ ʟʘʙʝʟʧʝʯʠʪʠ ʣʶʜʩʴʢʝ ʽʩʥʫʚʘʥʥʷ ʚʩʽʤ, 

ʭʪʦ ʧʨʠʭʦʜʠʪʴ ʫ ʮʝʡ ʩʚʽʪ. ʇʦʪʨʽʙʥʽ ʯʠʤʘʣʽ ʟʫʩʠʣʣʷ ʷʢ ʪʨʘʜʠʮʽʡʥʦʾ ʩʝʣʝʢʮʽʾ, ʪʘʢ ʽ 

ʩʫʯʘʩʥʦʾ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ɼʅʂ-ʪʝʭʥʦʣʦʛʽʾ ʜʣʷ ʪʦʛʦ, ʱʦʙ ʜʦʙʠʪʠʩʷ 

ʛʝʥʝʪʠʯʥʦʛʦ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʧʨʦʜʦʚʦʣʴʯʠʭ ʨʦʩʣʠʥ ʫ ʪʝʤʧʽ, ʷʢʠʡ ʜʦʟʚʦʣʠʚ ʙʠ ʜʦ 

2025 ʨʦʢʫ ʟʘʜʦʚʦʣʴʥʠʪʠ ʧʦʪʨʝʙʠ 8,3 ʤʣʨʜ ʦʩʽʙ. 

ɸ ʨʦʟʨʦʙʢʘ ʤʝʪʦʜʽʚ ʪʝʭʥʦʣʦʛʽʾ ʨʝʢʦʤʙʽʥʘʥʪʥʠʭ ɼʅʂ ʪʘ ʾʾ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʦ 

ʧʨʦʛʨʘʤ ʨʦʟʚʝʜʝʥʥʷ ʪʚʘʨʠʥ ʤʦʞʝ ʟʥʘʯʥʦ ʟʙʽʣʴʰʠʪʠ ʰʚʠʜʢʽʩʪʴ ʪʘ ʨʦʟʰʠʨʠʪʠ 

ʤʦʞʣʠʚʦʩʪʽ ʾʭ ʩʝʣʝʢʪʠʚʥʦʛʦ ʨʦʟʚʝʜʝʥʥʷ. 

 

ɹʽʦʪʝʭʥʦʣʦʛʽʷ ʪʘ ʪʚʘʨʠʥʥʠʮʪʚʦ 

ɿ ʯʘʩʽʚ ʥʝʦʣʽʪʫ ʚʞʝ ʤʘʡʞʝ 11 000 ʨʦʢʽʚ ʣʶʜʠʥʘ ʧʨʠʨʫʯʘʣʘ ʩʦʙʘʢ, ʦʚʝʮʴ ʪʘ 

ʢʽʟ, ʙʣʠʟʴʢʦ 8 000 ʨʦʢʽʚ ï ʢʦʨʽʚ ʪʘ ʩʚʠʥʝʡ. ʆʩʥʦʚʥʠʤ ʟʘʚʜʘʥʥʷʤ ʪʦʜʽ ʙʫʣʦ 

ʧʨʠʨʫʯʝʥʥʷ ʪʘ ʟʙʽʣʴʰʝʥʥʷ ʯʠʩʝʣʴʥʦʩʪʽ ʮʠʭ ʪʚʘʨʠʥ. ʅʠʥʽ ʟʘʚʜʘʥʥʷ ʪʚʘʨʠʥʥʠʮʪʚʘ 

ï ʜʘʪʠ ʣʶʜʠʥʽ ʚʠʩʦʢʦʷʢʽʩʥʽ ʧʨʦʜʫʢʪʠ ʭʘʨʯʫʚʘʥʥʷ (ʤô̫ ʩʦ, ʤʦʣʦʢʦ, ʷʡʮʷ) ʪʘ 

ʩʠʨʦʚʠʥʫ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʦʜʷʛʫ (ʚʦʚʥʘ). ɿʘ ʦʩʪʘʥʥʽ 30 ʨʦʢʽʚ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ 

ʟʙʽʣʴʰʠʣʘʩʷ ʤʘʡʞʝ ʚʜʚʽʯʽ ʡ ʜʣʷ ʤôʷʩʥʠʭ ʢʦʨʽʚ ʩʪʘʥʦʚʠʪʴ 300 ʢʛ ʥʘ ʪʚʘʨʠʥʫ ʥʘ 

ʨʽʢ, ʘ ʜʣʷ ʤʦʣʦʯʥʠʭ ʢʦʨʽʚ ï 10 000 ʣ ʤʦʣʦʢʘ ʥʘ ʪʚʘʨʠʥʫ ʥʘ ʨʽʢ. 

ʑʝ ʟ ʜʘʚʥʽʭ-ʜʘʚʝʥ ʣʶʜʠʥʘ ʟʘʡʤʘʣʘʩʷ ʩʭʨʝʱʫʚʘʥʥʷʤ ʚʠʜʽʚ ʽ ʩʝʣʝʢʮʽʻʶ ʟ 

ʤʝʪʦʶ ʟʤʽʥʠ ʬʝʥʦʪʠʧʦʚʠʭ ʦʟʥʘʢ ʜʠʢʠʭ ʚʠʜʽʚ ʋ ʩʫʯʘʩʥʦʤʫ ʪʚʘʨʠʥʥʠʮʪʚʽ ʧʦʨʷʜ 

ʽʟ ʢʣʘʩʠʯʥʠʤʠ ʤʝʪʦʜʘʤʠ ʧʦʧʫʣʷʮʽʡʥʦʾ ʛʝʥʝʪʠʢʠ ʪʘ ʤʝʪʦʜʽʚ ʙʽʦʤʝʪʨʠʯʥʦʛʦ 

ʘʥʘʣʽʟʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʪʘʢʽ ʙʽʦ- ʪʘ ʛʝʥʥʦ-ʽʥʞʝʥʝʨʥʽ ʧʽʜʭʦʜʠ, ʷʢ ʰʪʫʯʥʝ 

ʟʘʧʣʽʜʥʝʥʥʷ, ʟʘʧʣʽʜʥʝʥʥʷ in vitro (IVF), ʪʨʘʥʩʧʣʘʥʪʘʮʽʶ ʝʤʙʨʽʦʥʽʚ (ʊɽ) ʪʘ 

ʧʦʙʫʜʦʚʫ ʛʝʥʝʪʠʯʥʠʭ ʢʘʨʪ. ʑʦ ʩʪʦʩʫʻʪʴʩʷ ʪʨʘʥʩʛʝʥʥʠʭ ʽ ʢʣʦʥʦʚʘʥʠʭ ʪʚʘʨʠʥ ï 

ʚʦʥʠ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʚ ʦʩʥʦʚʥʦʤʫ ʟ ʜʦʩʣʽʜʥʠʮʴʢʦʶ ʤʝʪʦʶ, ʽ, ʤʝʥʰʦʶ ʤʽʨʦʶ ï ʚ 

ʧʨʘʢʪʠʯʥʦʤʫ ʪʚʘʨʠʥʥʠʮʪʚʽ (ʨʠʩ. 82). 

ʐʪʫʯʥʝ ʦʩʽʤʝʥʽʥʥʷ. ʇʝʨʰʘ ʟʛʘʜʢʘ ʧʨʦ ʰʪʫʯʥʝ ʟʘʧʣʽʜʥʝʥʥʷ ʫ 

ʩʦʙʘʢʽʚʥʠʮʪʚʽ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ 1729 ʨ.  
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ʈʠʩ. 82. ɹʽʦʪʝʭʥʦʣʦʛʽʯʥʽ ʤʝʪʦʜʠ ʨʦʟʚʝʜʝʥʥʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʪʚʘʨʠʥ 

 

ʋ 1942 ʨ. ʫ ʅʽʤʝʯʯʠʥʽ ʟô̫ ʚʠʣʘʩʷ ʧʝʨʰʘ ʩʪʘʥʮʽʷ ʰʪʫʯʥʦʛʦ ʟʘʧʣʽʜʥʝʥʥʷ 

ʚʝʣʠʢʦʾ ʨʦʛʘʪʦʾ ʭʫʜʦʙʠ. ʎʝ ʚʽʜʥʦʩʥʦ ʥʝʜʦʨʦʛʠʡ ʤʝʪʦʜ; ʥʘʩʘʤʧʝʨʝʜ ʧʨʦʚʦʜʷʪʴ 

ʚ̔ ʜʙʽʨ ʯʦʣʦʚʽʯʠʭ ʦʩʦʙʠʥ ʽʟ ʥʘʡʢʨʘʱʠʤʠ ʷʢʦʩʪʷʤʠ. ɿ ʝʷʢʫʣʷʪʫ ʦʜʥʦʛʦ ʙʫʛʘʷ 

ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ 400 ʧʦʨʮʽʡ ʩʧʝʨʤʠ, ʫ ʢʦʞʥʽʡ ʧʦ 20 ʤʣʥ ʩʧʝʨʤʘʪʦʟʦʾʜʽʚ. ʉʫʤʽʰ 

ʩʧʝʨʤʠ ʟ ʘʥʪʠʬʨʠʟʥʠʤʠ ʜʦʙʘʚʢʘʤʠ ʛʣʠʙʦʢʦ ʦʭʦʣʦʜʞʫʶʪʴ ʧʨʠ -196Áʉ ʽ 

ʟʙʝʨʽʛʘʶʪʴ. ʆʜʠʥ ʜʦʥʦʨ ʩʧʝʨʤʠ ʤʦʞʝ ʟʘʤʽʥʠʪʠ ʧʨʠʙʣʠʟʥʦ 1000 ʙʫʛʘʾʚ. 

ɿʘʧʣʽʜʥʝʥʥʷ ʞʽʥʦʯʠʭ ʦʩʦʙʠʥ ʨʦʟʤʦʨʦʞʝʥʦʶ ʩʧʝʨʤʦʶ ʟʜʽʡʩʥʶʻʪʴʩʷ 

ʩʧʝʮʽʘʣʽʩʪʦʤ ʽʟ ʟʘʧʣʽʜʥʝʥʥʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘ ʬʝʨʤʽ. ʋ ʨʦʟʚʠʥʝʥʠʭ ʢʨʘʾʥʘʭ 

ʙʣʠʟʴʢʦ 90% ʤʦʣʦʯʥʠʭ ʢʦʨʽʚ ʦʩʽʤʝʥʷʻʪʴʩʷ ʰʪʫʯʥʠʤ ʰʣʷʭʦʤ. ʋ ʩʚʠʥʝʡ 

ʰʪʫʯʥʦʤʫ ʟʘʧʣʽʜʥʝʥʥʷ ʧʽʜʣʷʛʘʶʪʴ ʙʣʠʟʴʢʦ 60% ʩʚʠʥʦʤʘʪʦʢ. 

ʊʨʘʥʩʧʣʘʥʪʘʮʽʷ ʝʤʙʨʽʦʥʽʚ (ʊɽ) ʪʘ ʟʘʧʣʽʜʥʝʥʥʷ in vitro (IVF) 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʪʝʤʧʽʚ ʨʦʟʤʥʦʞʝʥʥʷ ʞʽʥʦʯʠʭ ʦʩʦʙʠʥ ʪʚʘʨʠʥ 

ʟ ʮʽʥʥʠʤʠ ʦʟʥʘʢʘʤʠ. ʄʝʪʦʜ ʪʨʘʥʩʧʣʘʥʪʘʮʽʾ (ʧʝʨʝʥʝʩʝʥʥʷ) ʝʤʙʨʽʦʥʽʚ ʧʦʣʷʛʘʻ ʚ 

ʪʦʤʫ, ʱʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʚʝʜʝʥʥʷ ʛʦʨʤʦʥʽʚ ʩʪʠʤʫʣʶʶʪʴ ʩʫʧʝʨʦʚʫʣʷʮʽʶ 

(ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʜʦʟʨʽʚʘʥʥʷ ʚ ʷʻʯʥʠʢʘʭ ʦʜʨʘʟʫ ʜʝʢʽʣʴʢʦʭ ʷʡʮʝʢʣʽʪʠʥ ʪʘ ʾʭ 

ʦʜʥʦʯʘʩʥʦʾ ʦʚʫʣʷʮʽʾ) ʫ ʩʘʤʦʢ ʪʘ ʟʜʽʡʩʥʶʶʪʴ ʾʭ ʰʪʫʯʥʝ ʟʘʧʣʽʜʥʝʥʥʷ. ʇʨʠ ʮʴʦʤʫ 

ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʜʦ ʚʦʩʴʤʠ ʝʤʙʨʽʦʥʽʚ, ʧʨʠʜʘʪʥʠʭ ʜʣʷ ʧʝʨʝʩʘʜʢʠ; ʟ ʥʠʭ ʧʽʩʣʷ 

ʧʝʨʝʩʘʜʢʠ ʚ ʩʫʨʦʛʘʪʥʫ ʤʘʪʽʨ ʨʦʟʚʠʚʘʻʪʴʩʷ ʚ ʩʝʨʝʜʥʴʦʤʫ ʯʦʪʠʨʠ ʪʝʣʷʪʠ. 
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ʎʷ ʧʨʦʮʝʜʫʨʘ ʜʫʞʝ ʜʦʨʦʛʘ, ʪʦʤʫ ʚʦʥʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʪʽʣʴʢʠ ʜʣʷ 

ʪʚʘʨʠʥ, ʷʢʽ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʦʩʦʙʣʠʚʠʡ ʽʥʪʝʨʝʩ ʜʣʷ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ. 

ʐʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʪʘʢʦʞ ʟʘʧʣʽʜʥʝʥʥʷ ʷʡʮʝʢʣʽʪʠʥ ʧʦʟʘ ʞʽʥʦʯʠʭ 

ʩʪʘʪʝʚʠʭ ʰʣʷʭʽʚ: ʜʣʷ ʮʴʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʩʧʝʮʽʘʣʴʥʽ ʤʝʪʦʜʠ ʢʫʣʴʪʠʚʫʚʘʥʥʷ 

ʪʘ ʟʙʝʨʽʛʘʥʥʷ ʦʪʨʠʤʘʥʠʭ ʪʘʢʠʤ ʯʠʥʦʤ ʝʤʙʨʽʦʥʽʚ. ʋ ʢʦʨʽʚ ʷʡʮʝʢʣʽʪʠʥʫ 

ʚʠʣʫʯʘʶʪʴ ʰʣʷʭʦʤ ʙʝʟʢʨʦʚʥʦʾ ʦʧʝʨʘʮʽʾ, ʚ ʽʥʰʠʭ ʪʚʘʨʠʥ (ʦʚʝʮʴ ʪʘ ʩʚʠʥʝʡ) ï ʧʨʠ 

ʟʚʠʯʘʡʥʦʤʫ ʦʧʝʨʘʪʠʚʥʦʤʫ ʚʪʨʫʯʘʥʥʽ. ʏʝʨʝʟ 3-6 ʛʦʜʠʥ ʚʞʝ ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ 

ʩʪʘʪʴ ʝʤʙʨʽʦʥʽʚ ʤʝʪʦʜʦʤ ʇʃʈ. ʋ ʢʦʨʽʚ ʟʘʧʣʽʜʥʝʥʥʷ in vitro ʰʠʨʦʢʦ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʥʘ ʧʨʘʢʪʠʮʽ: ʚʽʜʽʙʨʘʥʽ ʟʘ ʩʪʘʪʪʶ ʝʤʙʨʽʦʥʠ ʥʘʜʭʦʜʷʪʴ ʫ ʧʨʦʜʘʞ 

ʽ ʤʦʞʫʪʴ ʙʫʪʠ ʧʝʨʝʥʝʩʝʥʽ ʚ ʩʫʨʦʛʘʪʥʫ ʤʘʪʽʨ. 

ɻʝʥʝʪʠʯʥʽ ʢʘʨʪʠ. ʂʣʘʩʠʯʥʽ ʤʝʪʦʜʠ ʪʚʘʨʠʥʥʠʮʪʚʘ ʟ ̔ ʩʭʨʝʱʫʚʘʥʥʷ ʪʘ 

ʩʝʣʝʢʮʽʾ ʟʘʩʥʦʚʘʥʽ ʥʘ ʛʝʥʝʪʠʮʽ. ʉʝʣʝʢʮʽʦʥʝʨʠ, ʟʘʩʪʦʩʦʚʫʶʯʠ ʤʝʪʦʜʠ 

ʤʘʪʝʤʘʪʠʯʥʦʾ ʩʪʘʪʠʩʪʠʢʠ, ʤʦʞʫʪʴ ʦʮʽʥʶʚʘʪʠ ʚʧʣʠʚ ʥʘ ʬʝʥʦʪʠʧ ʜʦʚʢʽʣʣʷ ʪʘ 

ʛʝʥʝʪʠʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ. ɼʣʷ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʽ 

ʩʚʽʡʩʴʢʠʭ ʪʚʘʨʠʥ (ʢʦʥʝʡ, ʢʦʨʽʚ, ʩʚʠʥʝʡ, ʦʚʝʮʴ, ʢʽʟ, ʢʫʨʝʡ, ʩʦʙʘʢ ʽ ʢʽʰʦʢ) 

ʩʪʚʦʨʝʥʦ ʜʦʢʣʘʜʥʽ ʛʝʥʝʪʠʯʥʽ ʢʘʨʪʠ, ʱʦ ʧʦʙʫʜʦʚʘʥʽ ʥʘ ʩʧʦʩʪʝʨʝʞʝʥʥʷʭ ʟʘ 

ʫʩʧʘʜʢʫʚʘʥʥʷʤ ʟʯʝʧʣʝʥʠʭ ʛʝʥʽʚ. ʅʘ ʛʝʥʝʪʠʯʥʽʡ ʢʘʨʪʽ ʚʢʘʟʘʥʦ ʤʽʩʮʝ 

ʨʦʟʪʘʰʫʚʘʥʥʷ ʛʝʥʘ ʥʘ ʢʦʥʢʨʝʪʥʽʡ ʭʨʦʤʦʩʦʤʽ. 

ɻʝʥʦʤʠ ʙʽʣʴʰʦʩʪʽ ʜʦʤʘʰʥʽʭ ʪʚʘʨʠʥ ʤʘʶʪʴ ʨʦʟʤʽʨ ʙʣʠʟʴʢʦ 3 ʤʣʨʜ ʧʘʨ 

ʦʩʥʦʚ ʽ ʟʘ ʩʢʣʘʜʥʽʩʪʶ ʧʦʨʽʚʥʷʥʽ ʟ ʛʝʥʦʤʦʤ ʣʶʜʠʥʠ. ʋ 2005 ʨ. ʦʧʫʙʣʽʢʦʚʘʥʦ 

ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʛʝʥʦʤʽʚ ʢʫʨʢʠ ʪʘ ʢʦʥʷ. ɼʣʷ ʢʦʨʦʚʠ, ʩʚʠʥʽ, ʢʦʥʷ ʽ ʢʽʰʢʠ ʽʩʥʫʶʪʴ 

ʜʦʩʠʪʴ ʜʦʢʣʘʜʥʽ ʢʘʨʪʠ ʟʯʝʧʣʝʥʥʷ ʛʝʥʽʚ, ʱʦ ʚʢʣʶʯʘʶʪʴ ʫ ʷʢʦʩʪʽ ʤʘʨʢʝʨʽʚ ʪʠʩʷʯʽ 

ʤʽʢʨʦʩʘʪʝʣʽʪʽʚ ʽ ʩʦʪʥʽ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʛʝʥʽʚ ʜʣʷ ʢʦʞʥʦʛʦ ʚʠʜʫ. ɿʘʚʜʷʢʠ ʮʴʦʤʫ ʫ 

ʩʝʣʝʢʮʽʦʥʝʨʽʚ ʻ ʤʦʞʣʠʚʽʩʪʴ ʤʝʪʦʜʦʤ ʇʃʈ ʚʩʪʘʥʦʚʣʶʚʘʪʠ ʟʚô̫ ʟʢʠ ʤʽʞ 

ʛʝʥʝʪʠʯʥʠʤʠ ʪʘ ʬʝʥʦʪʠʧʦʚʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʪʚʘʨʠʥ, ʷʢʠʭ ʨʦʟʚʦʜʷʪʴ. 

ɼʦʚʛʠʡ ʯʘʩ ʚʝʜʫʪʴʩʷ ʨʦʙʦʪʠ ʟ ʦʪʨʠʤʘʥʥʷ ʛʝʥʝʪʠʯʥʠʭ ʢʘʨʪ ʜʦʤʘʰʥʽʭ ʪʚʘʨʠʥ, 

ʧʝʨʝʜʫʩʽʤ ʚʽʜʧʦʚʽʜʘʣʴʥʠʭ ʟʘ ʮʽʥʥʽ ʜʣʷ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʦʟʥʘʢʠ. ɼʣʷ 

ʤʦʥʦʛʝʥʥʠʭ ʦʟʥʘʢ (ʦʙʫʤʦʚʣʝʥʠʭ ʦʜʥʠʤ ʛʝʥʦʤ) ʫʩʧʘʜʢʫʚʘʥʥʷ ʤʦʞʥʘ 

ʧʨʦʩʪʝʞʠʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʇʃʈ. ʇʨʠʢʣʘʜʦʤ ʚʘʞʣʠʚʦʾ ʤʦʥʦʛʝʥʥʦʾ ʦʟʥʘʢʠ ʻ 
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ʩʪʽʡʢʽʩʪʴ ʜʦ ʩʪʨʝʩʫ ʫ ʩʚʠʥʝʡ, ʘ ʪʘʢʦʞ ʦʟʥʘʢʠ, ʟʫʤʦʚʣʝʥʽ ʨʽʟʥʠʤʠ ʛʝʥʘʤʠ, ʱʦ 

ʢʦʜʫʶʪʴ ʙʽʣʢʠ ʤʦʣʦʢʘ ʫ ʢʦʨʽʚ. 

ʊʨʘʥʩʛʝʥʥʽ ʪʚʘʨʠʥʠ. ʇʝʨʰʠʤ ʧʨʠʢʣʘʜʦʤ ʧʝʨʝʥʝʩʝʥʥʷ ʯʫʞʦʨʽʜʥʠʭ ʛʝʥʽʚ ʚ 

ʦʨʛʘʥʽʟʤ ʪʚʘʨʠʥʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʝʭʥʦʣʦʛʽʾ ʨʝʢʦʤʙʽʥʘʪʥʠʭ ɼʅʂ ʙʫʣʦ 

ʚʙʫʜʦʚʫʚʘʥʥʷ ʚ ʛʝʥʦʤ ʤʠʰʽ ʛʝʥʘ ʛʦʨʤʦʥʫ ʨʦʩʪʫ ʱʫʨʘ. ʆʪʨʠʤʘʥʽ ʧʽʜ ʯʘʩ ʪʘʢʦʾ 

ʤʘʥʽʧʫʣʷʮʽʾ ʥʘʱʘʜʢʠ ʤʠʰʽ ʙʫʣʠ ʟʥʘʯʥʦ ʙʽʣʴʰʠʤʠ, ʥʽʞ ʾʭʥʽ ʙʘʪʴʢʠ (ʨʠʩ. 83).  

 

ʈʠʩ. 83. ʉʭʝʤʘ ʦʪʨʠʤʘʥʥʷ ʪʨʘʥʩʛʝʥʥʦʾ ʤʠʰ ̔ʩ ʛʝʥʦʤ ʛʦʨʤʦʥʫ ʨʦʩʪʫ ʱʫʨʘ 

 

çʉʫʧʝʨʤʠʰʘè ʧʨʠʚʝʨʥʫʣʘ ʚʝʣʠʢʫ ʫʚʘʛʫ ʛʨʦʤʘʜʩʴʢʦʩʪʽ, ʦʩʢʽʣʴʢʠ ʮʝ ʙʫʣʘ 

ʧʝʨʰʘ ʚʜʘʣʘ ʩʧʨʦʙʘ ʦʪʨʠʤʘʥʥʷ ʪʨʘʥʩʛʝʥʥʦʾ ʪʚʘʨʠʥʠ, ʪʦʙʪʦ, ʪʚʘʨʠʥʠ, ʷʢʘ 

ʦʜʝʨʞʘʣʘ ʥʦʚʠʡ ʛʝʥʝʪʠʯʥʠʡ ʤʘʪʝʨʽʘʣ ʰʪʫʯʥʠʤ ʩʧʦʩʦʙʦʤ. ɺʽʜʙʫʚʘʣʠʩʷ ʪʨʠʚʘʣʽ 

ʜʠʩʢʫʩʽʾ ʱʦʜʦ ʝʢʦʥʦʤʽʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʪʨʘʥʩʛʝʥʥʠʭ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ 

ʪʚʘʨʠʥ. ʇʨʦʪʝ ʥʠʥʽ ʥʝʤʘʻ ʩʫʤʥʽʚʫ, ʱʦ ʮʝʡ ʥʘʧʨʷʤʦʢ ʻ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʽ ʦʙʽʮʷʻ 

ʚʝʣʠʢʽ ʚʠʛʦʜʠ ʚʩʴʦʤʫ ʣʶʜʩʪʚʫ. ʋ ʪʦʡ ʞʝ ʯʘʩ ï ʮʝ ʦʜʥʘ ʟ ʥʘʡʙʽʣʴʰ ʩʧʽʨʥʠʭ 

ʦʙʣʘʩʪʝʡ ʩʫʯʘʩʥʦʾ ʙʽʦʪʝʭʥʦʣʦʛʽʾ. ʍʦʯʘ ʥʝ ʟʘʚʞʜʠ ʜʦʩʣʽʜʠ ʟ ʦʪʨʠʤʘʥʥʷ 

ʪʨʘʥʩʛʝʥʥʠʭ ʪʚʘʨʠʥ ʟʘʢʽʥʯʫʚʘʣʠʩʷ ʧʦʟʠʪʠʚʥʠʤ ʨʝʟʫʣʴʪʘʪʦʤ, ʦʜʥʘʢ ʦʩʪʘʥʥʽʤʠ 

ʨʦʢʘʤʠ ʮʝʡ ʥʘʧʨʷʤʦʢ ʫʩʧʽʰʥʦ ʨʦʟʚʠʚʘʻʪʴʩʷ: 
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1) ʫ ʩʽʣʴʩʴʢʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʩʪʽʡʢʦʩʪʽ ʪʚʘʨʠʥ ʜʦ ʨʽʟʥʠʭ 

ʟʘʭʚʦʨʶʚʘʥʴ, ʱʦ ʧʨʠʟʚʝʜʝ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʪʘ ʧʦʢʨʘʱʝʥʥʷ ʷʢʦʩʪʽ 

ʧʨʦʜʫʢʪʽʚ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ; 

2) ʷʢ ʜʞʝʨʝʣʦ ʦʨʛʘʥʽʚ ʜʣʷ ʪʨʘʥʩʧʣʘʥʪʘʮʽʾ (ʚʥʘʩʣʽʜʦʢ ʘʢʪʠʚʥʦʩʪʽ ʫ ʥʠʭ 

ʛʝʥʽʚ ʣʶʜʠʥʠ, ʦʨʛʘʥʠ ʪʘʢʠʭ ʪʚʘʨʠʥ ʧʽʩʣʷ ʪʨʘʥʩʧʣʘʥʪʘʮʽʾ ʚʠʢʣʠʢʘʶʪʴ ʤʝʥʰʝ 

ʰʢʽʜʣʠʚʠʭ ʥʘʩʣʽʜʢʽʚ); 

3) ʷʢ ʞʠʚʽ ʙʽʦʨʝʘʢʪʦʨʠ ʜʣʷ ʩʠʥʪʝʟʫ ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʣʶʜʠʥʠ ʙʽʣʢʽʚ; 

4) ʜʣʷ ʪʝʩʪʫʚʘʥʥʷ ʚʘʢʮʠʥ ʪʘ ʦʮʽʥʢʠ ʪʦʢʩʠʯʥʦʩʪʽ, ʢʘʥʮʝʨʦʛʝʥʥʦʩʪʽ ʪʘ 

ʤʫʪʘʛʝʥʥʦʩʪʽ ʨʽʟʥʠʭ ʨʝʯʦʚʠʥ; 

5) ʜʣʷ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ. ʅʘʧʨʠʢʣʘʜ, ʜʣʷ ʨʦʟʰʠʬʨʫʚʘʥʥʷ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʧʝʚʥʠʭ ʛʝʥʽʚ ʫ ʨʽʟʥʠʭ ʚʠʜʽʚ ʪʚʘʨʠʥ. 

ɿ ʧʝʨʝʨʘʭʦʚʘʥʠʭ ʚʠʱʝ ʥʘʧʨʷʤʢʽʚ ʥʘʡʥʝʟʚʠʯʘʡʥʽʰʠʤ ʽ ʢʦʤʝʨʮʽʡʥʦ 

ʧʝʨʩʧʝʢʪʠʚʥʽʰʠʤ ʚʚʘʞʘʻʪʴʩʷ ʧʨʦʢ̒ʪ, ʱʦ ʧʝʨʝʜʙʘʯʘʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʝʷʢʠʭ 

ʣʘʢʪʫʶʯʠʭ ʪʚʘʨʠʥ, ʪʘʢʠʭ ʷʢ ʢʦʨʦʚʠ, ʚʽʚʮʽ, ʩʚʠʥʽ ʪʘ ʢʨʦʣʠʢʠ, ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʚ ʾʭ 

ʤʦʣʦʮʽ ʙʽʣʢʽʚ ʣʶʜʠʥʠ ʘʙʦ ʪʚʘʨʠʥ, ʷʢʽ ʤʦʞʥʘ ʧʦʪʽʤ ʚʠʜʽʣʷʪʠ ʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚ 

ʷʢʦʩʪʽ ʬʘʨʤ- ʽ ʙʽʦʧʨʝʧʘʨʘʪʽʚ.  

ɿʘʧʨʦʧʦʥʦʚʘʥʠʡ ʥʘʚʽʪʴ ʥʦʚʠʡ ʪʝʨʤʽʥ çʙʽʦʬʘʨʤʽʥʛè ʜʣʷ ʧʦʟʥʘʯʝʥʥʷ 

ʧʨʦʮʝʩʫ ʦʪʨʠʤʘʥʥʷ ʟ ʤʦʣʦʢʘ ʩʚʽʡʩʴʢʠʭ ʪʚʘʨʠʥ ʘʫʪʝʥʪʠʯʥʠʭ ʙʽʣʢʽʚ ʣʶʜʠʥʠ ʪʘ 

ʬʘʨʤʘʮʝʚʪʠʯʥʠʭ ʧʨʝʧʘʨʘʪʽʚ.  

ɺʠʢʦʨʠʩʪʘʥʥʷ ʤʦʣʦʢʘ ʜʦʮʽʣʴʥʝ ʪʦʤʫ, ʱʦ ʚʦʥʦ ʫʪʚʦʨʶʻʪʴʩʷ ʚ ʦʨʛʘʥʽʟʤʽ 

ʪʚʘʨʠʥʠ ʫ ʚʝʣʠʢʽʡ ʢʽʣʴʢʦʩʪʽ; ʡʦʛʦ ʤʦʞʥʘ ʥʘʜʦʶʚʘʪʠ ʧʨʠ ʧʦʪʨʝʙʽ ʙʝʟ ʰʢʦʜʠ ʜʣʷ 

ʪʚʘʨʠʥʠ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʪʘʢʠʭ ʪʨʘʥʩʛʝʥʥʠʭ ʪʚʘʨʠʥ ʜʦʟʚʦʣʠʪʴ ʚʠʨʽʰʠʪʠ ʱʝ ʦʜʥʫ 

ʧʨʠʯʝʪʥʫ ʜʦ ʮʴʦʛʦ ʧʨʦʙʣʝʤʫ ï ʧʨʦʙʣʝʤʫ ʦʯʠʱʝʥʥʷ ʣʽʢʫʚʘʣʴʥʠʭ ʙʽʣʢʽʚ. ʅʘʚʽʪʴ 

ʷʢʱʦ ʧʽʩʣʷ ʦʯʠʱʝʥʥʷ ʚ ʧʨʝʧʘʨʘʪʽ ʟʘʣʠʰʘʪʴʩʷ ʜʦʤʽʰʢʠ ï ʮʝ ʙʫʜʫʪʴ ʥʝʪʦʢʩʠʯʥʽ 

ʜʣʷ ʣʶʜʠʥʠ ʙʽʣʢʠ ʤʦʣʦʢʘ.  

ʉʴʦʛʦʜʥʽ ʥʘʡʙʽʣʴʰʘ ʯʘʩʪʢʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʪʚʘʨʠʥ, ʷʢʽ ʚʠʜʽʣʷʶʪʴ 

ʪʨʘʥʩʛʝʥʥʽ ʧʨʦʜʫʢʪʠ ʫ ʤʦʣʦʢʦ ï ʮʝ ʤʠʰʽ. ʎʽ ʪʚʘʨʠʥʠ, ʟ ʾʭʥʽʤ ʢʦʨʦʪʢʠʤ 

ʧʝʨʽʦʜʦʤ ʚʠʨʦʱʫʚʘʥʥʷ ʪʘ ʚʘʛʽʪʥʦʩʪʽ ï ʟʨʫʯʥʠʡ ʦʙô̒ ʢʪ ʜʣʷ ʘʥʘʣʽʟʫ ʝʢʩʧʨʝʩʽʾ 

ʛʝʥʥʦʾ ʢʦʥʩʪʨʫʢʮʽʾ; ʥʘ ʤʠʰʘʭ ʚʽʜʧʨʘʮʴʦʚʫʶʪʴ ʪʽ ʤʝʪʦʜʠʢʠ, ʷʢʽ ʧʦʪʽʤ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʧʨʦʤʠʩʣʦʚʠʭ ʪʨʘʥʩʛʝʥʥʠʭ ʪʚʘʨʠʥ-ʙʽʦʨʝʘʢʪʦʨʽʚ. 
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ɿ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʮʽʻʾ ʤʦʜʝʣʽ, ʥʘ ʩʴʦʛʦʜʥʽ ʦʪʨʠʤʘʥʦ ʮʽʣʠʡ ʨʷʜ ʚʘʞʣʠʚʠʭ ʟ 

ʤʝʜʠʯʥʦʾ ʪʦʯʢʠ ʟʦʨʫ ʙʽʣʢʽʚ ʣʶʜʠʥʠ; ʮʝ, ʥʘʧʨʠʢʣʘʜ, ʘʥʪʠʪʨʠʧʩʠʥ, ʽʥʪʝʨʬʝʨʦʥ, 

ʬʘʢʪʦʨ ʟʛʦʨʪʘʥʥʷ ʢʨʦʚʽ IX, ʩʠʨʦʚʘʪʢʦʚʠʡ ʘʣʴʙʫʤʽʥ, ʪʨʦʬʦʙʣʘʩʪʠʥ, ʫʨʦʢʽʥʘʟʘ, 

ʜʝʷʢʽ ʽʤʫʥʦʛʣʦʙʫʣʽʥʠ ʪʦʱʦ. ʑʦʜʦ ʙʽʣʴʰ ʢʨʫʧʥʠʭ ʪʨʘʥʩʛʝʥʥʠʭ ʩʩʘʚʮʽʚ, ʷʢʽ 

ʚʠʜʽʣʷʶʪʴ ʙʽʣʢʦʚʽ ʧʨʦʜʫʢʪʠ ʪʨʘʥʩʛʝʥʽʚ ʫ ʤʦʣʦʢʦ, ʪʦ ʥʘ ʩʴʦʛʦʜʥʽ ʩʧʠʩʦʢ ʾʭ 

ʧʦʨʽʚʥʷʥʦ ʥʝʚʝʣʠʢʠʡ; ʢʨʦʣʽ ʩʠʥʪʝʟʫʶʪʴ ʽʥʪʝʨʣʝʡʢʽʥ ʪʘ ʪʢʘʥʠʥʥʠʡ ʘʢʪʠʚʘʪʦʨ 

ʧʣʘʟʤʽʥʦʛʝʥʫ, ʚʽʚʮʽ ï ʘʥʪʠʪʨʠʧʩʠʥ ʪʘ ʬʘʢʪʦʨ ʟʛʦʨʪʘʥʥʷ ʢʨʦʚʽ IX, ʢʦʟʠ ï 

ʪʢʘʥʠʥʥʠʡ ʘʢʪʠʚʘʪʦʨ ʧʣʘʟʤʽʥʦʛʝʥʫ. ɺʽʜʩʫʪʥʽʩʪʴ ʫ ʮʴʦʤʫ ʩʧʠʩʢʫ ʢʦʨʽʚ, ʥʘʡʙʽʣʴʰ 

ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʧʨʦʜʫʮʝʥʪʽʚ ʙʽʣʢʽʚ ʣʶʜʠʥʠ, ʧʦʷʩʥʶʻʪʴʩʷ ʪʠʤ, ʱʦ ʜʣʷ ʦʪʨʠʤʘʥʥʷ 

ʪʨʘʥʩʛʝʥʥʦʾ ʢʦʨʦʚʠ ʧʦʪʨʽʙʝʥ ʚʽʜʥʦʩʥʦ ʜʦʚʛʠʡ ʯʘʩ. 

ʊʨʘʥʩʛʝʥʥʽ ʩʚʠʥʽ, ʚʽʚʮʽ ʪʘ ʢʦʨʦʚʠ ʚ ʜʘʥʠʡ ʯʘʩ ʚʞʝ ʦʪʨʠʤʘʥʽ, ʭʦʯʘ ʯʘʩʪʦʪʘ 

ʫʩʧʽʭʫ ï ʣʠʰʝ ʙʣʠʟʴʢʦ 1%, ʧʦʨʽʚʥʷʥʦ ʟ 2-5% ʜʣʷ ʤʠʰʝʡ. ʊʘʢʘ ʥʠʟʴʢʘ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʩʪʨʠʤʫʻ ʰʠʨʦʢʝ ʦʜʝʨʞʘʥʥʷ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʨʘʥʩʛʝʥʥʠʭ ʪʚʘʨʠʥ. 

ʇʨʦʪʝ ʟ ʷʡʮʝʢʣʽʪʠʥʘʤʠ ʨʠʙ ʝʬʝʢʪʠʚʥʽʩʪʴ ʜʦʩʷʛʘʻ 70%. ʎʝ ʧʦʚôʷʟʘʥʦ ʟ ʪʠʤ ʱʦ, 

ʟʘʧʣʽʜʥʝʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʫ ʟʦʚʥʽʰʥʴʦʤʫ ʩʝʨʝʜʦʚʠʱʽ. ʊʘʢʠʤ ʯʠʥʦʤ, ʚʠʧʘʜʘʻ 

ʢʽʣʴʢʘ ʝʪʘʧʽʚ, ʷʢʽ ʥʝʦʙʭʽʜʥʦ ʧʨʦʚʦʜʠʪʠ ʧʨʠ ʨʦʙʦʪʽ ʟ ʩʩʘʚʮʷʤʠ, ʟʦʢʨʝʤʘ, 

ʚʠʜʽʣʝʥʥʷ ʷʡʮʝʢʣʽʪʠʥ, ʟʘʧʣʽʜʥʝʥʥʷ ʾʭ, ʘ ʧʦʪʽʤ ʫʚʝʜʝʥʥʷ ʝʤʙʨʽʦʥʽʚ ʫ ʩʫʨʦʛʘʪʥʫ 

ʤʘʪʽʨ (ʨʠʩ. 84). 

 

ʈʠʩ. 84. ɿʚʠʯʘʡʥʘ ʪʘ ʪʨʘʥʩʛʝʥʥʘ ʚʝʨʩʽʾ ʣʦʩʦʩʷ 

 

ɿʥʘʥʥʷ ʤʝʭʘʥʽʟʤʽʚ, ʱʦ ʨʝʛʫʣʶʶʪʴ ʝʢʩʧʨʝʩʽʶ ʛʝʥʘ ʫ ʚʠʱʠʭ ʪʚʘʨʠʥ, ʻ 

ʥʝʜʦʩʪʘʪʥʽʤʠ ʽ ʮʝ ʦʙʤʝʞʫʻ ʤʦʞʣʠʚʦʩʪʽ ʩʪʚʦʨʝʥʥʷ ʪʨʘʥʩʛʝʥʥʠʭ ʪʚʘʨʠʥ. ʇʽʩʣʷ 
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ʦʪʨʠʤʘʥʥʷ ʾʭ ʥʝʦʙʭʽʜʥʦ ʧʝʨʝʢʦʥʘʪʠʩʷ ʚ ʪʦʤʫ, ʱʦ ʯʫʞʦʨʽʜʥʘ ɼʅʂ ʩʪʘʙʽʣʴʥʘ ʽ 

ʫʩʧʘʜʢʦʚʫʻʪʴʩʷ ʱʦʥʘʡʤʝʥʰʝ ʜʝʷʢʠʤʠ ʥʘʱʘʜʢʘʤʠ. ɻʦʣʦʚʥʠʤ ʤʦʤʝʥʪʦʤ ʻ ʜʦʢʘʟ 

ʪʦʛʦ, ʱʦ ʛʝʥ ʜʦʙʨʝ ʨʝʛʫʣʶʻʪʴʩʷ ʪʘ ʬʫʥʢʮʽʦʥʫʻ ʚ ʥʦʚʦʤʫ ʜʣʷ ʥʴʦʛʦ ʦʨʛʘʥʽʟʤʽ. 

ʆʜʥʘʢ, ʩʪʚʦʨʝʥʥʷ ʪʨʘʥʩʛʝʥʥʠʭ ʪʚʘʨʠʥ ʟ ʥʦʚʠʤʠ ʢʦʨʠʩʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ï 

ʙʝʟʧʝʨʝʨʚʥʠʡ ʧʨʦʮʝʩ. ʋ ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ ʚʞʝ ʽʩʥʫʶʪʴ ʪʘʢʽ ʪʨʘʥʩʛʝʥʥʽ ʪʚʘʨʠʥʠ: 

- ʫ ɺʝʣʠʢʦʙʨʠʪʘʥʽʾ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʨʘʥʩʛʝʥʝʟʫ ʙʫʣʠ ʚʠʚʝʜʝʥʽ ʚʽʚʮʽ, ʤʦʣʦʢʦ 

ʷʢʠʭ ʤʽʩʪʠʪʴ ʫ ʩʦʙʽ ʬʘʢʪʦʨ, ʱʦ ʩʧʨʠʷʻ ʟʛʦʨʪʘʥʥʶ ʢʨʦʚʽ; 

- ʫ ʪʨʘʥʩʛʝʥʥʠʭ ʩʚʠʥʝʡ, ʩʪʚʦʨʝʥʠʭ ʫ ʉʐɸ, ʙʫʣʦ ʟʤʽʥʝʥʦ ʦʙʤʽʥ ʨʝʯʦʚʠʥ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʚʚʝʜʝʥʥʷ ʛʝʥʘ ʩʦʤʘʪʦʪʨʦʧʽʥʫ, ʱʦ ʜʦʟʚʦʣʠʣʦ ʟʥʠʟʠʪʠ ʞʠʨʥʽʩʪʴ 

ʤô̫ ʩʘ; 

- ʘʤʝʨʠʢʘʥʮʽ ʪʘʢʦʞ ʧʨʘʮʶʶʪʴ ʥʘʜ ʩʪʚʦʨʝʥʥʷʤ ʢʦʨʽʚ, ʫ ʤʦʣʦʮʽ ʷʢʠʭ 

ʤʽʩʪʠʪʴʩʷ ʣʶʜʩʴʢʠʡ ʘʣʴʙʫʤʽʥ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʧʽʜʪʨʠʤʘʥʥʷ 

ʥʦʨʤʘʣʴʥʦʛʦ ʪʠʩʢʫ ʢʨʦʚʽ; 

- ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ ʩʪʚʦʨʝʥʥʷ ʪʘʢʠʭ ʪʚʘʨʠʥ, ʦʜʥʽ ʛʝʥʠ ʷʢʠʭ ʥʦʢʘʫʪʦʚʘʥʽ 

(ʟʨʫʡʥʦʚʘʥʽ), ʽʥʰʽ ï ʚʚʝʜʝʥʽ ʜʦ ʩʢʣʘʜʫ ʾʭʥʴʦʛʦ ʛʝʥʦʤʫ; 

- ʦʜʝʨʞʘʥʥʷ ʪʨʘʥʩʛʝʥʥʠʭ ʪʚʘʨʠʥ, ʷʢʽ ʩʠʥʪʝʟʫʶʪʴ ʤʦʜʠʬʽʢʦʚʘʥʝ ʤʦʣʦʢʦ. 

ʇʝʨʝʜʙʘʯʘʻʪʴʩʷ, ʱʦ ʪʘʢʝ ʤʦʣʦʢʦ ʙʫʜʝ ʤʘʢʩʠʤʘʣʴʥʦ ʥʘʙʣʠʞʝʥʝ ʜʦ ʩʢʣʘʜʫ 

ʤʘʪʝʨʠʥʩʴʢʦʛʦ ʤʦʣʦʢʘ ʣʶʜʠʥʠ. ʋ ʮʴʦʤʫ ʥʘʧʨʷʤʢʫ ʧʨʦʚʦʜʠʪʴʩʷ ʨʦʙʦʪʘ ʟ 

ʝʤʙʨʽʦʥʘʣʴʥʠʤʠ ʩʪʦʚʙʫʨʦʚʠʤʠ ʢʣʽʪʠʥʘʤʠ; 

- ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʨʘʥʩʛʝʥʥʠʭ ʪʚʘʨʠʥ ʜʣʷ ʦʜʝʨʞʘʥʥʷ ʦʨʛʘʥʽʚ, ʱʦ 

ʧʝʨʝʩʘʜʞʫʶʪʴ ʣʶʜʠʥʽ. ɺʽʜʦʤʦ, ʱʦ ʣʶʜʩʪʚʦ ʧʦʪʨʝʙʫʻ ʜʦʥʦʨʩʴʢʠʭ ʦʨʛʘʥʽʚ. 

ʅʘʨʘʟʽ ʛʝʥʝʪʠʢʠ ʚʝʜʫʪʴ ʨʦʙʦʪʫ ʥʘʜ ʚʠʨʦʱʫʚʘʥʥʷʤ ʪʘʢʠʭ ʦʨʛʘʥʽʚ ʫ ʪʽʣʽ ʪʚʘʨʠʥ. 

ʅʘʧʨʠʢʣʘʜ, ʦʨʛʘʥʠ ʩʚʠʥʝʡ ʮʽʣʢʦʤ ʤʦʛʣʠ ʙ ʧʽʜʽʡʪʠ ʟʘ ʩʚʦʾʤ ʨʦʟʤʽʨʦʤ ʪʘ 

ʩʢʣʘʜʦʤ. ɸʣʝ ʚʦʥʠ ʙʫʜʫʪʴ ʥʝʛʘʡʥʦ ʚʽʜʢʠʥʫʪʽ ʣʶʜʩʴʢʦʶ ʽʤʫʥʥʦʶ ʩʠʩʪʝʤʦʶ. 

ʑʦʙ ʮʴʦʛʦ ʥʝ ʚʽʜʙʫʚʘʣʦʩʷ, ʩʪʚʦʨʶʶʪʴʩʷ ʪʨʘʥʩʛʝʥʥʽ ʩʚʠʥʽ, ʫ ʷʢʠʭ ʚʠʤʢʥʝʥʦ 

ʚʣʘʩʥʽ ʛʝʥʠ ʛʽʩʪʦʩʫʤʽʩʥʦʩʪʽ, ʘ ʟʘʤʽʩʪʴ ʥʠʭ ʟʘʧʨʦʚʘʜʞʝʥʦ ʛʝʥʠ ʛʽʩʪʦʩʫʤʽʩʥʦʩʪʽ 

ʣʶʜʠʥʠ; 

- ʢʣʦʥʫʚʘʥʥʷ ʪʨʘʥʩʛʝʥʥʠʭ ʪʚʘʨʠʥ. ʉʪʚʦʨʝʥʥʷ ʪʨʘʥʩʛʝʥʥʠʭ ʪʚʘʨʠʥ ï 

ʪʨʫʜʦʤʽʩʪʢʠʡ ʧʨʦʮʝʩ. ɿʛʽʜʥʦ ʟʽ ʩʪʘʪʠʩʪʠʢʦʶ, ʥʘ 100 ʽʥô̒ ʢʪʦʚʘʥʠʭ ʟʠʛʦʪ ʚʽʚʮʽ, 40 

ʤʠʰʘʯʠʭ ʟʠʛʦʪ ʽ 1500 ʟʠʛʦʪ ʢʦʨʦʚʠ ʧʨʠʧʘʜʘʻ ʤʝʥʰʝ 50% ʦʩʦʙʠʥ, ʱʦ 
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ʝʢʩʧʨʝʩʫʶʪʴ ʪʨʘʥʩʛʝʥʥʠʡ ʙʽʣʦʢ. ʇʨʠ ʫʩʧʽʰʥʽʡ ʩʧʨʦʙʽ ʦʪʨʠʤʘʥʥʷ ʪʨʘʥʩʛʝʥʥʦʾ 

ʪʚʘʨʠʥʠ ʟʦʚʩʽʤ ʥʝʦʙʦʚô̫ ʟʢʦʚʦ, ʱʦ ʾʾ ʥʘʱʘʜʢʘʤʠ ʙʫʜʝ ʫʩʧʘʜʢʦʚʘʥʠʡ ʪʨʘʥʩʛʝʥ. 

ʊʦʤʫ ʢʣʦʥʫʚʘʥʥʷ ʪʚʘʨʠʥʠ ʟ ʥʝʦʙʭʽʜʥʠʤʠ ʛʝʥʝʪʠʯʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʻ 

ʦʧʪʠʤʘʣʴʥʠʤ ʚʠʭʦʜʦʤ ʟʽ ʩʪʘʥʦʚʠʱʘ.  

ɯʩʥʫʻ, ʥʘʨʝʰʪʽ, ʱʝ ʡ ʪʘʢʠʡ ʥʘʧʨʷʤʦʢ, ʷʢ ʩʪʚʦʨʝʥʥʷ ʪʚʘʨʠʥ ï ʛʝʥʝʪʠʯʥʠʭ 

ʤʦʜʝʣʝʡ ʩʧʘʜʢʦʚʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʣʶʜʠʥʠ. ʋ ʚʠʧʘʜʢʫ ʪʘʢʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʯʘʩʪʦ 

ʚʘʞʢʦ ʚʩʪʘʥʦʚʠʪʠ ʢʦʥʢʨʝʪʥʫ ʧʨʠʯʠʥʫ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʩʧʽʚʚʽʜʥʝʩʪʠ ʟʥʘʡʜʝʥʽ ʫ 

ʧʘʮ̔̒ ʥʪʘ ʛʝʥʝʪʠʯʥʽ ʜʝʬʝʢʪʠ ʟ ʡʦʛʦ ʜʽʘʛʥʦʟʦʤ. ɺ ʦʩʪʘʥʥʽ ʨʦʢʠ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʮʠʭ 

ʧʠʪʘʥʴ ʚʩʝ ʯʘʩʪʽʰʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʪʨʘʥʩʛʝʥʥʽ ʤʦʜʝʣʽ ʩʧʘʜʢʦʚʠʭ ʟʘʭʚʦʨʶʚʘʥʴ 

ʣʶʜʠʥʠ. ʇʽʩʣʷ ʪʦʛʦ, ʷʢ ʟʥʘʡʜʝʥʦ ʛʝʥ, ʤ̔ʦʚʽʨʥʦ ʚʽʜʧʦʚʽʜʘʣʴʥʠʡ ʟʘ ʜʘʥʝ 

ʟʘʭʚʦʨʶʚʘʥʥʷ, ʤʦʞʥʘ ʩʪʚʦʨʠʪʠ ʜʚʘ ʪʠʧʠ ʤʦʜʝʣʴʥʠʭ ʪʚʘʨʠʥ: ʤʠʰʽ ʟ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʤ ʪʨʘʥʩʛʝʥʦʤ ʽ ʤʠʰʽ, ʫ ʷʢʠʭ ʚʪʨʘʯʝʥʦ ʬʫʥʢʮʽʶ ʜʘʥʦʛʦ ʛʝʥʘ. 

ʇʝʨʰʠʡ ʪʠʧ ï ʮʝ ʢʣʘʩʠʯʥʽ ʪʨʘʥʩʛʝʥʥʽ ʤʠʰʽ, ʚ ʛʝʥʦʤ ʷʢʠʭ ʚʚʝʜʝʥʦ ʛʝʥ ʣʶʜʠʥʠ, 

ʚʽʜʧʦʚʽʜʘʣʴʥʠʡ ʟʘ ʢʦʥʢʨʝʪʥʝ ʟʘʭʚʦʨʶʚʘʥʥʷ. ʗʢʱʦ ʩʭʠʣʴʥʽʩʪʴ ʜʦ ʟʘʭʚʦʨʶʚʘʥʥʷ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʥʘʷʚʥʦʩʪʽ ʚ ʛʝʥʦʤʽ ʦʜʥʽʻʾ ʟ ʘʣʝʣʝʡ, ʪʦ ʜʣʷ ʧʝʨʝʚʽʨʢʠ ʮʽʻʾ ʛʽʧʦʪʝʟʠ 

ʩʪʚʦʨʶʶʪʴʩʷ ʣʽʥʽʾ ʪʨʘʥʩʛʝʥʥʠʭ ʤʠʰʝʡ, ʱʦ ʥʝʩʫʪʴ ʨʽʟʥʽ ʘʣʝʣʽ ʜʘʥʦʛʦ ʛʝʥʘ. ʅʘ 

ʮʠʭ ʤʦʜʝʣʷʭ ʤʦʞʥʘ ʜʦʩʣʽʜʞʫʚʘʪʠ ʚʧʣʠʚ ʢʽʣʴʢʦʩʪʽ ʢʦʧʽʡ ʛʝʥʘ ʪʘ ʨʽʚʥʷ ʡʦʛʦ 

ʝʢʩʧʨʝʩʽʾ ʥʘ ʧʨʦʷʚ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʘ ʪʘʢʦʞ ʨʦʟʨʦʙʣʷʪʠ ʥʦʚʽ ʤʝʪʦʜʠ ʣʽʢʫʚʘʥʥʷ. 

ɼʨʫʛʠʡ ʪʠʧ ʤʦʜʝʣʴʥʠʭ ʪʚʘʨʠʥ ï ʮʝ ʤʠʰʽ, ʫ ʷʢʠʭ ʚʠʤʢʥʝʥʦ ʛʝʥ, ʘʥʘʣʦʛʽʯʥʠʡ 

ʪʦʤʫ, ʷʢʠʡ ʚʠʢʣʠʢʘʻ ʜʘʥʝ ʟʘʭʚʦʨʶʚʘʥʥʷ ʫ ʣʶʜʠʥʠ. ʅʘ ʪʘʢʽʡ ʤʦʜʝʣʽ 

ʜʦʩʣʽʜʞʫʶʪʴ ʢʦʥʢʨʝʪʥʽ ʬʫʥʢʮʽʾ ʛʝʥʽʚ, ʱʦ ʦʩʦʙʣʠʚʦ ʚʘʞʣʠʚʦ ʜʣʷ ʘʥʘʣʽʟʫ ʧʨʠʯʠʥ 

ʤʫʣʴʪʠʛʝʥʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ. 

ɺʝʣʠʯʝʟʥʽ ʧʝʨʩʧʝʢʪʠʚʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʨʘʥʩʛʝʥʥʠʭ ʪʚʘʨʠʥ ʦʯʽʢʫʶʪʴʩʷ ʫ 

ʤʝʜʠʮʠʥʽ. ʋ ʩʽʣʴʩʴʢʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ ʦʩʥʦʚʥʦʶ ʤʝʪʦʶ ʦʪʨʠʤʘʥʥʷ ʪʨʘʥʩʛʝʥʥʠʭ 

ʪʚʘʨʠʥ ʻ ʟʘʧʨʦʚʘʜʞʝʥʥʷ ʩʧʝʮʠʬʽʯʥʠʭ, ʝʢʦʥʦʤʽʯʥʦ ʚʘʞʣʠʚʠʭ ʦʟʥʘʢ, ʷʢʽ 

ʧʨʠʥʝʩʫʪʴ ʢʦʨʠʩʪʴ ʣʶʜʠʥʽ. 

ɺʝʪʝʨʠʥʘʨʥʽ ʧʨʝʧʘʨʘʪʠ. ɹʽʦʧʨʝʧʘʨʘʪʠ ï ʟʘʩʦʙʠ ʙʽʦʣʦʛʽʯʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ, 

ʱʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʚ ʤʝʜʠʮʠʥʽ ʪʘ ʚʝʪʝʨʠʥʘʨʽʾ ʜʣʷ ʜʽʘʛʥʦʩʪʠʢʠ, ʧʨʦʬʽʣʘʢʪʠʢʠ ʪʘ 

ʣʽʢʫʚʘʥʥʷ ʥʝʽʥʬʝʢʮʽʡʥʠʭ, ʽʥʬʝʢʮʽʡʥʠʭ ʪʘ ʧʘʨʘʟʠʪʘʨʥʠʭ ʭʚʦʨʦʙ ʣʶʜʠʥʠ ʪʘ 

ʪʚʘʨʠʥ. ɺʘʞʣʠʚʠʤ ʥʘʧʨʷʤʦʤ ʙʽʦʪʝʭʥʦʣʦʛʽʾ ʩʪʘʣʘ ʨʦʟʨʦʙʢʘ ʙʽʦʧʨʝʧʘʨʘʪʽʚ, ʾʭ 
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ʚʠʨʦʙʥʠʮʪʚʦ ʪʘ ʟʘʩʪʦʩʫʚʘʥʥʷ. ɿʙʫʜʥʠʢʠ ʽʥʬʝʢʮʽʡʥʠʭ ʭʚʦʨʦʙ ʚʠʢʣʠʢʘʶʪʴ 

ʟʘʭʚʦʨʶʚʘʥʥʷ ʚʩʽʭ ʚʠʜʽʚ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʪʚʘʨʠʥ ʪʘ ʨʦʩʣʠʥ. ʗʢʱʦ 

ʢʽʣʴʢʽʩʪʴ ʭʚʦʨʠʭ ʪʚʘʨʠʥ ʙʫʜʝ ʟʤʝʥʰʝʥʦ ʯʠ ʭʚʦʨʦʙʫ ʣʽʢʚʽʜʦʚʘʥʦ, ʪʦ ʟʨʦʩʪʝ 

ʚʠʨʦʙʥʠʮʪʚʦ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʧʨʦʜʫʢʮʽʾ. ʂʨʽʤ ʪʦʛʦ, ʙʽʦʧʨʝʧʘʨʘʪʠ 

ʥʝʦʙʭʽʜʥʽ ʪʘʢʦʞ ʜʣʷ ʜʦʤʘʰʥʽʭ ʪʘ ʜʠʢʠʭ ʪʚʘʨʠʥ. 

ʆʜʥʠʤ ʽʟ ʚʠʜʽʚ ʙʽʦʧʨʝʧʘʨʘʪʽʚ ʻ ʚʘʢʮʠʥʠ. ɰʭ ʚʠʛʦʪʦʚʣʷʶʪʴ ʽʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʨʽʟʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʫ ʪʚʘʨʠʥ 

ʘʢʪʠʚʥʦʛʦ ʽʤʫʥʽʪʝʪʫ. ɺ ʜʘʥʠʡ ʯʘʩ ʨʦʟʨʦʙʣʝʥʦ ʚʘʢʮʠʥʠ ʧʨʦʪʠ ʙʘʛʘʪʴʦʭ 

ʽʥʬʝʢʮʽʡʥʠʭ ʭʚʦʨʦʙ ʪʚʘʨʠʥ. ɿʘʟʚʠʯʘʡ ʾʭ ʟʘʩʪʦʩʦʚʫʶʪʴ ʟ ʧʨʦʬʽʣʘʢʪʠʯʥʦʶ 

(ʚʘʢʮʠʥʦʧʨʦʬʽʣʘʢʪʠʢʘ) ʪʘ ʨʽʜʰʝ ʣʽʢʫʚʘʣʴʥʦʶ (ʚʘʢʮʠʥʦʪʝʨʘʧʽʷ) ʮʽʣʷʤʠ. 

ʅʘʡʙʽʣʴʰ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʚʘʢʮʠʥʦʧʨʦʬʽʣʘʢʪʠʢʘ ʧʨʦʪʠ ʙʘʢʪʝʨʽʘʣʴʥʠʭ 

(ʩʠʙʽʨʢʘ, ʙʨʫʮʝʣʴʦʟ, ʙʝʰʠʭʘ ʩʚʠʥʝʡ, ʩʘʣʴʤʦʥʝʣʴʦʟʠ ʪʘ ʽʥ.) ʽ ʚʽʨʫʩʥʠʭ (ʩʢʘʟ, 

ʢʣʘʩʠʯʥʘ ʯʫʤʘ ʩʚʠʥʝʡ, ʯʫʤʘ ʤô̫ ʩʦʾʜʥʠʭ, ʷʱʫʨ ʪʘ ʽʥ.) ʭʚʦʨʦʙ. 

ɺʝʜʝʪʴʩʷ ʽʥʪʝʥʩʠʚʥʘ ʨʦʟʨʦʙʢʘ ʚʘʢʮʠʥ ʧʨʦʪʠ ʽʥʬʝʢʮʽʡʥʠʭ ʭʚʦʨʦʙ ʪʚʘʨʠʥ ʽʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʛʝʥʥʦ-ʽʥʞʝʥʝʨʥʠʭ ʤʝʪʦʜʽʚ ʥʘ ʦʩʥʦʚʽ ʤʫʪʘʥʪʽʚ ʪʘ ʨʝʢʦʤʙʽʥʘʥʪʽʚ 

ʟʙʫʜʥʠʢʽʚ ʪʘ ɼʅʂ-ʚʘʢʮʠʥ. ʎʝ ʱʝ ʨʘʟ ʧʽʜʢʨʝʩʣʶʻ ʚʘʞʣʠʚʫ ʨʦʣʴ ʙʽʦʪʝʭʥʦʣʦʛʽʾ ʫ 

ʙʦʨʦʪʴʙʽ ʟ ʽʥʬʝʢʮʽʡʥʠʤʠ ʭʚʦʨʦʙʘʤʠ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ, ʜʦʤʘʰʥʽʭ ʪʘ ʜʠʢʠʭ 

ʪʚʘʨʠʥ. 

ʄʝʪʦʜʠ ʜʽʘʛʥʦʩʪʠʢʠ. ʂʨʽʤ ʢʣʘʩʠʯʥʠʭ ʚʽʨʫʩʦʣʦʛʽʯʥʠʭ, ʩʝʨʦʣʦʛʽʯʥʠʭ ʪʘ 

ʽʤʫʥʦʣʦʛʽʯʥʠʭ ʤʝʪʦʜʽʚ, ʥʠʥʽ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʢʽʣʴʢʘ ʥʦʚʠʭ, ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ 

ʙʽʦʪʝʭʥʦʣʦʛʽʻʶ, ʤʝʪʦʜʽʚ, ʘ ʩʘʤʝ: ʽʤʫʥʦʬʝʨʤʝʥʪʥʠʡ ʘʥʘʣʽʟ (ɯʌɸ), ʧʦʣʽʤʝʨʘʟʥʘ 

ʣʘʥʮʶʛʦʚʘ ʨʝʘʢʮʽʷ (ʇʃʈ) ʪʘ ʽʥ. ʎʽ ʤʝʪʦʜʠ ʨʝʚʦʣʶʮʽʦʥʽʟʫʶʪʴ ʙʘʛʘʪʦ ʘʩʧʝʢʪʽʚ 

ʘʥʘʣʽʟʫ ʪʘ ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʧʨʦʚʦʜʠʪʠ ʚʠʟʥʘʯʝʥʥʷ in situ (ʚʠʚʯʝʥʥʷ ʧʨʦʮʝʩʫ ʥʘ 

ʪʦʤʫ ʩʘʤʦʤʫ ʤʽʩʮʽ, ʜʝ ʚʽʥ ʚʽʜʙʫʚʘʻʪʴʩʷ) ʙʝʟ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʢʣʘʜʥʠʭ ʧʨʦʮʝʜʫʨ 

ʚʠʜʽʣʝʥʥʷ ʘʥʘʣʽʟʦʚʘʥʦʾ ʨʝʯʦʚʠʥʠ. ʂʨʽʤ ʪʦʛʦ, ʚʦʥʠ ʣʝʛʰʝ ʧʽʜʜʘʶʪʴʩʷ 

ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʽ ʰʚʠʜʰʝ ʚʠʢʦʥʫʶʪʴʩʷ. ɼʣʷ ʫʩʧʽʰʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʠ 

ʤʘʶʪʴ ʙʫʪʠ ʰʚʠʜʢʠʤʠ, ʪʦʯʥʠʤʠ ʪʘ ʥʘʜʽʡʥʠʤʠ; ʧʨʦʩʪʠʤʠ ʫ ʚʠʢʦʥʘʥʥʽ ʪʘ 

ʜʝʰʝʚʠʤʠ; ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʛʦʪʦʚʽ ʪʘ ʩʪʘʙʽʣʴʥʽ ʨʝʘʛʝʥʪʠ; ʚʠʤʘʛʘʪʠ ʥʝʚʝʣʠʢʠʭ 

ʚʠʪʨʘʪ ʧʨʘʮʽ; ʤʘʪʠ ʚʠʩʦʢʫ ʯʫʪʣʠʚʽʩʪʴ ʪʘ ʩʧʝʮʠʬʽʯʥʽʩʪʴ. 
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ɿʘʟʚʠʯʘʡ ʮʽ ʚʠʤʦʛʠ ʜʫʞʝ ʩʢʣʘʜʥʦ ʧʦʻʜʥʘʪʠ. ɹʘʛʘʪʦ ʤʝʪʦʜʽʚ ʚʞʝ 

ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʘʙʦ ʧʨʦʭʦʜʷʪʴ ʚʠʧʨʦʙʫʚʘʥʥʷ ʟ ʤʝʪʦʶ ʚʠʷʚʣʝʥʥʷ ʟʙʫʜʥʠʢʽʚ 

ʭʚʦʨʦʙ ʨʦʩʣʠʥ ʽ ʪʚʘʨʠʥ, ʘ ʪʘʢʦʞ ʤʦʥʽʪʦʨʠʥʛʫ ʬʽʟʽʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʪʚʘʨʠʥ. 

ʄʘʡʞʝ ʟʘʚʞʜʠ ʚʦʥʠ ʙʫʣʠ ʨʦʟʨʦʙʣʝʥʽ ʩʧʦʯʘʪʢʫ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʤʝʜʠʮʠʥʽ, ʘ 

ʧʦʪʽʤ ʜʫʞʝ ʰʚʠʜʢʦ ʟʥʘʡʰʣʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʫ ʚʝʪʝʨʠʥʘʨʽʾ. ɯʌɸ ʫ ʢʦʤʧʣʝʢʩʽ ʟ 

ʧʦʣʽʢʣʦʥʘʣʴʥʠʤʠ ʪʘ ʦʩʦʙʣʠʚʦ ʄɸʪ (ʤʦʥʦʢʣʦʥʘʣʴʥʽ) ʘʥʪʠʪʽʣʘʤʠ ʰʠʨʦʢʦ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʥʝ ʣʠʰʝ ʜʣʷ ʜʽʘʛʥʦʩʪʠʢʠ, ʘʣʝ ʡ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʥʝʙʘʞʘʥʠʭ 

ʜʦʤʽʰʦʢ ʫ ʧʨʦʜʫʢʪʘʭ ʭʘʨʯʫʚʘʥʥʷ. ʄʝʪʦʜ ʟʦʥʜʽʚ ʥʫʢʣʝʾʥʦʚʠʭ ʢʠʩʣʦʪ 

ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʧʨʠʥʮʠʧʽ ʛʽʙʨʠʜʠʟʘʮʽʾ ʢʦʤʧʣʝʤʝʥʪʘʨʥʠʭ ʧʦʩʣʽʜʦʚʥʦʩʪʝʡ ɼʅʂ 

ʘʙʦ ʈʅʂ, ʇʃʈ ï ʥʘ ʘʤʧʣʽʬʽʢʘʮʽʾ ɼʅʂ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʮʠʭ ʤʝʪʦʜʽʚ ʜʽʘʛʥʦʩʪʠʢʠ 

ʜʦʟʚʦʣʷʻ ʚʠʟʥʘʯʘʪʠ ʽʥʬʝʢʮʽʡʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ ʥʘ ʜʫʞʝ ʨʘʥʥʽʡ ʩʪʘʜʽʾ ʟʘʨʘʞʝʥʥʷ, 

ʥʘʧʨʠʢʣʘʜ, ʰʣʷʭʦʤ ʘʥʘʣʽʟʫ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʨʽʜʠʥ, ʱʦ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʚʠʷʚʣʷʪʠ 

ʭʚʦʨʫ ʪʚʘʨʠʥʫ ʱʝ ʜʦ ʧʨʦʷʚʫ ʢʣʽʥʽʯʥʠʭ ʦʟʥʘʢ. ʈʘʥʥʷ ʜʽʘʛʥʦʩʪʠʢʘ ʟʥʘʯʥʦ 

ʧʦʣʝʛʰʫʻ ʣʽʢʚʽʜʘʮʽʶ ʪʽʻʾ ʯʠ ʽʥʰʦʾ ʭʚʦʨʦʙʠ. ɹʘʛʘʪʦ ʭʚʦʨʦʙ ʪʚʘʨʠʥ ʤʦʞʥʘ ʣʝʛʢʦ 

ʢʦʥʪʨʦʣʶʚʘʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʥʘʙʦʨʽʚ ʧʝʚʥʠʭ ʙʽʦʧʨʝʧʘʨʘʪʽʚ ʚʝʪʝʨʠʥʘʨʦʤ ʘʙʦ 

ʥʘʚʽʪʴ ʬʝʨʤʝʨʦʤ. ʐʠʨʦʢʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʘʙʦʨʠ ʟʥʘʭʦʜʷʪʴ ʧʨʠ ʚʠʟʥʘʯʝʥʥʽ 

ʩʪʘʪʝʚʠʭ ʛʦʨʤʦʥʽʚ (ʪʘʢʠʭ ʷʢ ʧʨʦʛʝʩʪʝʨʦʥ, ʝʩʪʨʦʛʝʥʩʫʣʴʬʘʪ, ʪʝʩʪʦʩʪʝʨʦʥ ʪʘ ʽʥ.), 

ʛʦʨʤʦʥʫ ʨʦʩʪʫ ʪʘ ʘʥʪʠʙʽʦʪʠʢʽʚ ʫ ʤʦʣʦʮʽ ʪʘ ʢʨʦʚʽ ʪʚʘʨʠʥ. ʅʠʥʽ ʚʠʧʫʩʢʘʶʪʴʩʷ 

ʩʦʪʥʽ ʥʘʡʤʝʥʫʚʘʥʴ ʪʘʢʠʭ ʥʘʙʦʨʽʚ. 

ɺʠʨʦʙʥʠʮʪʚʦ ʢʦʨʤʽʚ. ɼʣʷ ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʚʘʨʠʥ ʧʦʪʨʽʙʝʥ 

ʧʦʚʥʦʮʽʥʥʠʡ ʢʦʨʤ. ɺʝʣʠʢʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʪʚʘʨʠʥʥʠʮʪʚʘ ʤʘʻ ʟʙʘʛʘʯʝʥʥʷ 

ʨʦʩʣʠʥʥʠʭ ʢʦʨʤʽʚ ʤʽʢʨʦʙʥʠʤ ʙʽʣʢʦʤ. ɼʣʷ ʮʴʦʛʦ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʶʪʴ 

ʪʚʝʨʜʦʬʘʟʥʽ ʧʨʦʮʝʩʠ. ʄʽʢʨʦʙʽʦʣʦʛʽʯʥʘ ʧʨʦʤʠʩʣʦʚʽʩʪʴ ʚʠʧʫʩʢʘʻ ʢʦʨʤʦʚʠʡ ʙʽʣʦʢ 

ʥʘ ʦʩʥʦʚʽ ʨʽʟʥʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ï ʙʘʢʪʝʨʽʡ, ʛʨʠʙʽʚ, ʜʨʽʞʜʞʽʚ, ʚʦʜʦʨʦʩʪʝʡ. 

ɹʘʛʘʪʘ ʙʽʣʢʘʤʠ ʙʽʦʤʘʩʘ ʦʜʥʦʢʣʽʪʠʥʥʠʭ ʦʨʛʘʥʽʟʤʽʚ ʽʟ ʚʠʩʦʢʦʶ ʝʬʝʢʪʠʚʥʽʩʪʶ 

ʟʘʩʚʦʶʻʪʴʩʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʤʠ ʪʚʘʨʠʥʘʤʠ. ʊʘʢ, 1 ʪ ʢʦʨʤʦʚʠʭ ʜʨʽʞʜʞʽʚ 

ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʘʪʠ 0,4-0,6 ʪ ʩʚʠʥʠʥʠ, ʜʦ 1,5 ʪ ʤô̫ ʩʘ ʧʪʘʭʽʚ, 25-30 ʪʠʩ. ʷʻʮʴ ʪʘ 

ʟʘʦʱʘʜʠʪʠ 5-7 ʪ ʟʝʨʥʘ. ʎʝ ʤʘʻ ʚʝʣʠʢʝ ʥʘʨʦʜʥʦʛʦʩʧʦʜʘʨʩʴʢʝ ʟʥʘʯʝʥʥʷ, ʦʩʢʽʣʴʢʠ 

80% ʧʣʦʱ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʫʛʽʜʴ ʫ ʩʚʽʪʽ ʚʽʜʚʦʜʷʪʴʩʷ ʜʣʷ ʚʠʨʦʱʫʚʘʥʥʷ 

ʢʦʨʤʫ ʭʫʜʦʙʽ ʪʘ ʧʪʠʮʽ. 
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ʆʜʥʦʢʣʽʪʠʥʥʽ ʦʨʛʘʥʽʟʤʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʚʠʩʦʢʠʤ ʚʤʽʩʪʦʤ ʙʽʣʢʘ ï ʚʽʜ 40 

ʜʦ 80% ʽ ʙʽʣʴʰʝ. ɹʽʣʦʢ ʦʜʥʦʢʣʽʪʠʥʥʠʭ ʙʘʛʘʪʠʡ ʥʘ ʣʽʟʠʥ, ʥʝʟʘʤʽʥʥʫ 

ʘʤʽʥʦʢʠʩʣʦʪʫ, ʱʦ ʚʠʟʥʘʯʘʻ ʡʦʛʦ ʢʦʨʤʦʚʫ ʮʽʥʥʽʩʪʴ. ɼʦʙʘʚʢʘ ʙʽʦʤʘʩʠ 

ʦʜʥʦʢʣʽʪʠʥʥʠʭ ʜʦ ʥʝʜʦʩʪʘʪʥʽʭ ʟʘ ʣʽʟʠʥʦʤ ʨʦʩʣʠʥʥʠʭ ʢʦʨʤʽʚ ʜʦʟʚʦʣʷʻ ʥʘʙʣʠʟʠʪʠ 

ʾʭ ʘʤʽʥʦʢʠʩʣʦʪʥʠʡ ʩʢʣʘʜ ʜʦ ʦʧʪʠʤʘʣʴʥʦʛʦ. ʇʦʞʠʚʥʘ ʮʽʥʥʽʩʪʴ ʙʽʦʤʘʩʠ 

ʦʜʥʦʢʣʽʪʠʥʥʠʭ ʪʘʢʦʞ ʤʦʞʝ ʙʫʪʠ ʟʥʘʯʥʦ ʧʽʜʚʠʱʝʥʘ ʜʦʙʘʚʢʦʶ ʩʠʥʪʝʪʠʯʥʦʛʦ 

ʤʝʪʽʦʥʽʥʫ. 

ɺʠʨʦʙʥʠʮʪʚʦ ʢʦʨʤʦʚʦʛʦ ʙʽʣʢʘ ʥʘ ʦʩʥʦʚʽ ʦʜʥʦʢʣʽʪʠʥʥʠʭ ï ʧʨʦʮʝʩ, ʱʦ ʥʝ 

ʚʠʤʘʛʘʻ ʧʦʩʽʚʥʠʭ ʧʣʦʱ, ʥʝ ʟʘʣʝʞʠʪʴ ʚʽʜ ʢʣʽʤʘʪʠʯʥʠʭ ʪʘ ʧʦʛʦʜʥʠʭ ʫʤʦʚ. ɺʽʥ 

ʤʦʞʝ ʙʫʪʠ ʟʜʽʡʩʥʝʥʠʡ ʫ ʙʝʟʧʝʨʝʨʚʥʦʤʫ ʪʘ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʤʫ ʨʝʞʠʤʽ. 

 

ɹʽʦʪʝʭʥʦʣʦʛʽʾ ʫ ʨʦʩʣʠʥʥʠʮʪʚʽ 

ɹʣʠʟʴʢʦ 11 000 ʨʦʢʽʚ ï ʟ ʯʘʩʽʚ çʨʝʚʦʣʶʮʽʡʥʦʛʦ ʥʝʦʣʽʪʫè ï ʣʶʜʠ 

ʢʫʣʴʪʠʚʫʶʪʴ ʨʦʩʣʠʥʠ ʽ ʥʘʤʘʛʘʶʪʴʩʷ ʧʽʜʚʠʱʫʚʘʪʠ ʾʭʥʶ ʚʨʦʞʘʡʥʽʩʪʴ ʨʽʟʥʠʤʠ 

ʩʧʦʩʦʙʘʤʠ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʪʨʠʚʘʣʦʾ ʩʝʣʝʢʮʽʾ ʚʠʥʠʢʣʠ ʩʫʯʘʩʥʽ ʢʫʣʴʪʫʨʥʽ ʨʦʩʣʠʥʠ, 

ʷʢʽ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ ʜʠʢʠʭ ʧʨʝʜʢʽʚ ʟʘ ʢʽʣʴʢʽʩʪʶ ʙʽʦʤʘʩʠ, ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ ʪʘ 

ʢʽʣʴʢʽʩʪʶ ʥʘʩʽʥʥʷ. ʃʶʜʠ ʪʘ ʜʦʤʘʰʥʽ ʪʚʘʨʠʥʠ ʛʦʜʫʶʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʮʠʤʠ 

ʢʫʣʴʪʫʨʥʠʤʠ ʨʦʩʣʠʥʘʤʠ. ʇʨʦʪʝ, ʚʞʝ ʩʴʦʛʦʜʥʽ ʽʟ 6,6 ʤʣʨʜ ʣʶʜʝʡ ʥʘ ɿʝʤʣʽ ʤʘʡʞʝ 

ʪʨʝʪʠʥʘ ʥʝ ʦʪʨʠʤʫʻ ʧʦʚʥʦʮʽʥʥʦʛʦ ʭʘʨʯʫʚʘʥʥʷ. ʗʢʱʦ ʚʨʘʭʫʚʘʪʠ ʧʨʦʛʥʦʟʦʚʘʥʝ 

ʧʦʜʚʦʻʥʥʷ ʥʘʩʝʣʝʥʥʷ ɿʝʤʣʽ ʚ ʥʘʩʪʫʧʥʽ 50 ʨʦʢʽʚ, ʩʪʘʻ ʦʯʝʚʠʜʥʦʶ ʥʝʦʙʭʽʜʥʽʩʪʴ 

ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʨʦʩʣʠʥ, ʱʦ ʚʠʨʦʱʫʶʪʴʩʷ. 

ɹʣʠʟʴʢʦ ʩʦʨʦʢʘ ʨʦʢʽʚ ʪʦʤʫ ʩʪʘʣʦ ʤʦʞʣʠʚʠʤ ʚʠʨʦʱʫʚʘʪʠ ʪʢʘʥʠʥʠ ʪʘ 

ʢʣʽʪʠʥʠ ʦʨʛʘʥʽʚ ʨʦʩʣʠʥ (ʥʘʧʨʠʢʣʘʜ, ʢʦʨʽʥʥʷ ʘʙʦ ʣʠʩʪʷ) ʫ ʚʠʛʣʷʜʽ ʢʫʣʴʪʫʨʠ 

ʪʢʘʥʠʥ. ʆʙʨʦʙʣʷʶʯʠ ʪʘʢʽ ʢʫʣʴʪʫʨʠ ʬʽʪʦʛʦʨʤʦʥʘʤʠ ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʮʽʣʽ 

ʨʦʩʣʠʥʠ, ʟʜʘʪʥʽ ʜʦ ʚʽʜʪʚʦʨʝʥʥʷ. ʂʫʣʴʪʫʨʘ ʨʦʩʣʠʥʥʠʭ ʢʣʽʪʠʥ ʜʦʟʚʦʣʷʻ ʧʦʨʽʚʥʷʥʦ 

ʰʚʠʜʢʦ ʦʪʨʠʤʫʚʘʪʠ ʯʠʩʣʝʥʥʽ ʧʦʧʫʣʷʮʽʾ ʚ ʢʝʨʦʚʘʥʠʭ ʪʘ ʢʦʥʪʨʦʣʴʦʚʘʥʠʭ ʫʤʦʚʘʭ 

ʩʝʨʝʜʦʚʠʱʘ ʥʘ ʦʙʤʝʞʝʥʦʤʫ ʧʨʦʩʪʦʨʽ ʪʘ ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʣʽʥʽʾ ʨʦʩʣʠʥ ʽʟ 

ʧʽʜʚʠʱʝʥʦʶ ʙʽʦʣʦʛʽʯʥʦʶ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ. ʈʦʩʣʠʥʥʽ ʢʣʽʪʠʥʠ ʤʦʞʫʪʴ 

ʢʫʣʴʪʠʚʫʚʘʪʠʩʷ ʷʢ ʥʘ ʨʽʜʢʠʭ, ʪʘʢ ʽ ʥʘ ʪʚʝʨʜʠʭ ʩʝʨʝʜʦʚʠʱʘʭ. ʇʨʠʡʦʤʠ, ʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʨʠ ʮʴʦʤʫ, ʘʥʘʣʦʛʽʯʥʽ ʢʫʣʴʪʠʚʫʚʘʥʥʶ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ. 
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ʂʫʣʴʪʫʨʠ ʨʦʩʣʠʥʥʠʭ ʢʣʽʪʠʥ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ 

ʙʽʦʪʨʘʥʩʬʦʨʤʘʮʽʾ ʭʽʤʽʯʥʠʭ ʩʧʦʣʫʢ ʪʘ ʜʣʷ ʝʬʝʢʪʠʚʥʦʛʦ ʩʠʥʪʝʟʫ ʙʽʦʣʦʛʽʯʥʦ 

ʘʢʪʠʚʥʠʭ ʩʧʦʣʫʢ. ʆʩʦʙʣʠʚʽʩʪʶ ʢʣʽʪʠʥʥʠʭ ʢʫʣʴʪʫʨ ʨʦʩʣʠʥ ʻ ʾʭ ʟʜʘʪʥʽʩʪʴ ʜʦ 

ʪʦʪʠʧʦʪʝʥʮʽʾ, ï ʫ ʧʝʚʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʪʘ ʟʘ ʧʝʚʥʠʭ ʫʤʦʚ ʤʦʞʥʘ ʨʝʛʝʥʝʨʫʚʘʪʠ 

ʮʽʣʫ ʨʦʩʣʠʥʫ ʟ ʦʜʥʽʻʾ ʢʣʽʪʠʥʠ. ʊʘʢʠʤ ʯʠʥʦʤ, ʫ ʙʫʜʴ-ʷʢʽʡ ʨʦʩʣʠʥʥʽʡ ʢʣʽʪʠʥʽ 

ʟʘʢʣʘʜʝʥʘ ʛʝʥʝʪʠʯʥʘ ʽʥʬʦʨʤʘʮʽʷ, ʥʝʦʙʭʽʜʥʘ ʜʣʷ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʢʣʽʪʠʥ ʫ 

ʧʨʦʮʝʩʽ ʧʦʜʚʦʻʥʥʷ. ʎʝʡ ʬʝʥʦʤʝʥ ʯʘʩʪʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʨʠ ʤʽʢʨʦʨʦʟʤʥʦʞʝʥʥʽ 

ʨʦʩʣʠʥ. ʎʷ ʪʝʭʥʦʣʦʛʽʷ ʤʘʻ ʽʩʪʦʪʥʽ ʧʝʨʝʚʘʛʠ, ʦʩʢʽʣʴʢʠ ʜʦʟʚʦʣʷʻ ʰʚʠʜʢʦ 

ʦʪʨʠʤʫʚʘʪʠ ʤʘʪʝʨʽʘʣ ʜʣʷ ʨʦʟʤʥʦʞʝʥʥʷ ʨʦʩʣʠʥ, ʱʦ ʥʝ ʤʽʩʪʠʪʴ ʟʙʫʜʥʠʢʽʚ ʭʚʦʨʦʙ; 

ʮʽʣʠʡ ʨʽʢ ʤʘʪʠ ʧʦʩʘʜʢʦʚʠʡ ʤʘʪʝʨʽʘʣ ʪʘ ʧʽʜʚʠʱʫʚʘʪʠ ʡʦʛʦ ʦʜʥʦʨʽʜʥʽʩʪʴ; ʜʦʚʛʦ 

ʟʙʝʨʽʛʘʪʠ ʛʝʥʝʪʠʯʥʠʡ ʤʘʪʝʨʽʘʣ ʽ ʩʪʚʦʨʶʚʘʪʠ ʥʦʚʽ ʛʝʥʦʪʠʧʠ. 

ʂʫʣʴʪʫʨʠ ʨʦʩʣʠʥʥʠʭ ʢʣʽʪʠʥ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ:  

- ʫ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ; 

- ʜʣʷ ʚʠʚʝʜʝʥʥʷ ʨʦʩʣʠʥ ʽʟ ʧʦʢʨʘʱʝʥʠʤʠ ʷʢʦʩʪʷʤʠ;  

- ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʩʪʽʡʢʠʭ ʜʦ ʚʽʨʫʩʽʚ ʜʝʢʦʨʘʪʠʚʥʠʭ ʪʘ ʩʘʜʦʚʠʭ ʨʦʩʣʠʥ;  

- ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʪʨʘʥʩʛʝʥʥʠʭ ʨʦʩʣʠʥ;  

- ʜʣʷ ʟʙʝʨʝʞʝʥʥʷ ʟʥʠʢʘʶʯʠʭ ʨʦʩʣʠʥ ʫ ʚʠʛʣʷʜʽ ʟʜʘʪʥʠʭ ʜʦ ʨʝʛʝʥʝʨʘʮʽʾ 

ʢʫʣʴʪʫʨ ʢʣʽʪʠʥ (ʟʘʨʦʜʢʦʚʘ ʧʣʘʟʤʘ).  

ɿ ʢʫʣʴʪʫʨ ʨʦʩʣʠʥʥʠʭ ʢʣʽʪʠʥ ʪʘʢʦʞ ʤʦʞʣʠʚʝ ʦʪʨʠʤʘʥʥʷ ʜʦʩʪʘʪʥʴʦʾ 

ʢʽʣʴʢʦʩʪʽ ʚʪʦʨʠʥʥʠʭ ʤʝʪʘʙʦʣʽʪʽʚ.  

ɿʘ ʩʧʦʩʦʙʦʤ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʨʦʟʨʽʟʥʷʶʪʴ ʢʘʣʫʩʥʽ ʪʘ ʩʫʩʧʝʥʟʽʡʥʽ ʢʫʣʴʪʫʨʠ. 

ʂʘʣʫʩʥʽ ʢʫʣʴʪʫʨʠ. ɺʽʜʽʨʚʘʥʘ ʚʽʜ ʢʦʣʝʢʪʠʚʫ ʩʦʙʽ ʧʦʜʽʙʥʠʭ ʢʣʽʪʠʥʘ ʨʦʩʣʠʥʠ 

ʚ ʧʨʦʙʽʨʮʽ ʟʙʝʨʽʛʘʻ çʧʘʤô̫ ʪʴè ï ʛʝʥʝʪʠʯʥʫ ʽʥʬʦʨʤʘʮʽʶ, ʟʘʢʣʘʜʝʥʫ ʙʘʪʴʢʘʤʠ. ɸʣʝ 

ʩʧʝʮʽʘʣʽʟʘʮʽʶ ʚʦʥʘ ʚʪʨʘʯʘʻ ʽ ʫʪʚʦʨʶʻ ʧʨʠ ʨʦʟʧʦʜʽʣʽ ʱʦʩʴ ʘʤʦʨʬʥʝ, ʱʦ ʥʘʛʘʜʫʻ 

ʬʦʨʤʦʶ ʤʦʨʩʴʢʫ ʛʫʙʢʫ ï ʢʘʣʫʩ ï ʮʝ ʪʢʘʥʠʥʘ, ʷʢʘ ʚʠʥʠʢʘʻ ʥʝ ʪʽʣʴʢʠ ʚ ʧʨʦʙʽʨʮʽ, 

ʘʣʝ ʽ ʚ ʧʨʠʨʦʜʥʠʭ ʫʤʦʚʘʭ ʧʨʠ ʧʦʨʘʥʝʥʥʽ ʨʦʩʣʠʥʠ. ʂʘʣʫʩʠ ʚʠʨʦʱʫʶʪʴ ʫ ʯʘʰʢʘʭ 

ʟ ʘʛʘʨʦʤ ʫ ʚʠʛʣʷʜʽ ʧʦʚʝʨʭʥʝʚʠʭ ʢʫʣʴʪʫʨ, ʧʽʩʣʷ ʯʦʛʦ ʚʦʥʠ ʩʪʘʶʪʴ ʚʠʭʽʜʥʠʤ 

ʤʘʪʝʨʽʘʣʦʤ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʢʫʣʴʪʫʨ ʥʝʜʠʬʝʨʝʥʮʽʡʦʚʘʥʠʭ ʪʦʪʠʧʦʪʝʥʪʥʠʭ 

ʨʦʩʣʠʥʥʠʭ ʢʣʽʪʠʥ. ɿ ʚʽʜʥʦʩʥʦ ʤʦʣʦʜʠʭ ʢʘʣʫʩʥʠʭ ʢʫʣʴʪʫʨ ʰʣʷʭʦʤ ʦʙʨʦʙʢʠ 

ʬʽʪʦʛʦʨʤʦʥʘʤʠ ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʥʦʨʤʘʣʴʥʽ ʧʦʚʥʦʮʽʥʥʽ ʨʦʩʣʠʥʠ. 
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ʉʫʩʧʝʥʟʽʡʥʽ ʢʫʣʴʪʫʨʠ. ʇʦʜʽʙʥʦ ʜʦ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʽ ʪʚʘʨʠʥʥʠʭ ʢʣʽʪʠʥ, 

ʨʦʩʣʠʥʥʽ ʢʣʽʪʠʥʠ ʤʦʞʥʘ ʚʠʨʦʱʫʚʘʪʠ ʚ ʨʽʜʢʦʤʫ ʩʪʝʨʠʣʴʥʦʤʫ ʧʦʞʠʚʥʦʤʫ 

ʩʝʨʝʜʦʚʠʱʽ. ʉʫʩʧʝʥʟʽʡʥʽ ʢʫʣʴʪʫʨʠ ʨʦʩʣʠʥʥʠʭ ʢʣʽʪʠʥ ʟʘʩʪʦʩʦʚʫʶʪʴ:  

1) ʜʣʷ ʰʚʠʜʢʦʛʦ ʩʢʨʠʥʽʥʛʫ ʪʘ ʚʽʜʙʦʨʫ ʚʘʨʽʘʥʪʽʚ, ʱʦ ʤʘʶʪʴ ʦʩʦʙʣʠʚʽ 

ʚʣʘʩʪʠʚʦʩʪʽ;  

2) ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʢʫʣʴʪʫʨ ʧʨʦʪʦʧʣʘʩʪʽʚ ʪʘ ʪʨʘʥʩʛʝʥʥʠʭ ʨʦʩʣʠʥ;  

3) ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʚʪʦʨʠʥʥʠʭ ʤʝʪʘʙʦʣʽʪʽʚ ʫ ʙʽʦʨʝʘʢʪʦʨʘʭ (ʨʠʩ. 85). 

 

ʈʠʩ. 85. ʉʫʩʧʝʥʟʽʡʥʘ ʢʫʣʴʪʫʨʘ ʜʣʷ ʩʝʣʝʢʮʽʾ 

 

ʉʫʩʧʝʥʟʽʡʥʽ ʢʫʣʴʪʫʨʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʪʘʢʦʞ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʪʨʘʥʩʛʝʥʥʠʭ 

ʨʦʩʣʠʥ, ʚ ʷʢʠʭ ʥʝʦʙʭʽʜʥʽ ʤʦʜʠʬʽʢʘʮʽʾ ʜʦʩʷʛʘʶʪʴʩʷ ʥʝ ʩʭʨʝʱʫʚʘʥʥʷʤ ʽ 

ʩʝʣʝʢʮʽʻʶ, ʘ ʙʝʟʧʦʩʝʨʝʜʥʽʤ ʧʝʨʝʥʦʩʦʤ ʛʝʥʽʚ. 

ʂʫʣʴʪʫʨʠ ʧʨʦʪʦʧʣʘʩʪʽʚ. ʇʨʦʪʦʧʣʘʩʪʠ ʦʜʝʨʞʫʶʪʴ ʽʟ ʢʣʽʪʠʥ ʪʢʘʥʠʥ ʘʙʦ 

ʢʫʣʴʪʫʨ ʰʣʷʭʦʤ ʤᾷ̫ ʢʦʛʦ ʛʽʜʨʦʣʽʟʫ ʧʦʣʽʩʘʭʘʨʠʜʥʠʭ ʢʣʽʪʠʥʥʠʭ ʩʪʽʥʦʢ 

ʮʝʣʶʣʘʟʘʤʠ, ʛʝʤʽʮʝʣʶʣʘʟʘʤʠ ʪʘ ʧʝʢʪʠʥʘʟʘʤʠ ʚ ʽʟʦʪʦʥʽʯʥʦʤʫ ʨʦʟʯʠʥʽ. ɿʣʠʪʪʷ 

ʧʨʦʪʦʧʣʘʩʪʽʚ ʤʦʞʥʘ ʟʜʽʡʩʥʶʚʘʪʠ ʭʽʤʽʯʥʠʤʠ ʤʝʪʦʜʘʤʠ ʯʠ ʧʽʜ ʚʧʣʠʚʦʤ 

ʝʣʝʢʪʨʠʯʥʦʛʦ ʧʦʣʷ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʨʝʢʦʤʙʽʥʘʮʽʷ ʛʝʥʽʚ ʫ ʩʦʤʘʪʠʯʥʠʭ 

ʛʽʙʨʠʜʘʭ (ʨʠʩ. 86). 

 

ʈʠʩ. 86. ʉʭʝʤʘ ʟʣʠʪʪʷ ʧʨʦʪʦʧʣʘʩʪʽʚ 
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ɻʝʥʝʪʠʯʥʘ ʽʥʞʝʥʝʨʽʷ ʨʦʩʣʠʥ. ɼʦʩʣʽʜʞʝʥʥʷ ʫ ʛʘʣʫʟʽ ʛʝʥʝʪʠʯʥʦʾ ʽʥʞʝʥʝʨʽʾ 

ʨʦʩʣʠʥ ʽʥʪʝʥʩʠʚʥʦ ʧʨʦʚʦʜʷʪʴʩʷ ʫ ʙʘʛʘʪʴʦʭ ʣʘʙʦʨʘʪʦʨʽʷʭ. ɿʘ ʜʦʧʦʤʦʛʦʶ 

ʛʝʥʝʪʠʯʥʦʾ ʽʥʞʝʥʝʨʽʾ ʩʪʘʚʠʪʴʩʷ ʟʘʚʜʘʥʥʷ ʧʦʣʽʧʰʠʪʠ ʪʽ ʯʠ ʽʥʰʽ ʥʘʷʚʥʽ ʷʢʦʩʪʽ 

ʨʦʩʣʠʥʠ ʥʝ ʪʽʣʴʢʠ ʟʘ ʪʨʘʜʠʮʽʡʥʦʾ ʩʝʣʝʢʮʽʾ, ʘ ʡ ʦʪʨʠʤʘʪʠ ʨʦʩʣʠʥʠ, ʟʜʘʪʥʽ 

ʚʠʨʦʙʣʷʪʠ ʘʙʩʦʣʶʪʥʦ ʥʦʚʽ ʩʧʦʣʫʢʠ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʫ ʤʝʜʠʮʠʥʽ, 

ʭʽʤʽʯʥʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽ ʪʘ ʽʥʰʠʭ ʛʘʣʫʟʷʭ ʜʽʷʣʴʥʦʩʪʽ. 

ʎʠʤʠ ʩʧʦʣʫʢʘʤʠ ʤʦʞʫʪʴ ʙʫʪʠ, ʥʘʧʨʠʢʣʘʜ, ʦʩʦʙʣʠʚʽ ʞʠʨʥʽ ʢʠʩʣʦʪʠ, 

ʢʦʨʠʩʥʽ ʙʽʣʢʠ ʟ ʚʠʩʦʢʠʤ ʚʤʽʩʪʦʤ ʥʝʟʘʤʽʥʥʠʭ ʘʤʽʥʦʢʠʩʣʦʪ, ʤʦʜʠʬʽʢʦʚʘʥʽ 

ʧʦʣʽʩʘʭʘʨʠʜʠ, çʾʩʪʽʚʥʽè ʚʘʢʮʠʥʠ, ʘʥʪʠʪʽʣʘ, ʽʥʪʝʨʬʝʨʦʥʠ ʪʘ ʽʥʰʽ çʣʽʢʘʨʩʴʢʽè ʙʽʣʢʠ, 

ʥʦʚʽ ʧʦʣʽʤʝʨʠ, ʱʦ ʥʝ ʟʘʙʨʫʜʥʶʶʪʴ ʜʦʚʢʽʣʣʷ, ʽ ʙʘʛʘʪʦ ʽʥʰʠʭ. ɺʠʢʦʨʠʩʪʘʥʥʷ 

ʪʨʘʥʩʛʝʥʥʠʭ ʨʦʩʣʠʥ ʜʦʟʚʦʣʷʻ ʥʘʣʘʛʦʜʠʪʠ ʤʘʩʰʪʘʙʥʝ ʪʘ ʜʝʰʝʚʝ ʚʠʨʦʙʥʠʮʪʚʦ 

ʪʘʢʠʭ ʨʝʯʦʚʠʥ ʽ ʪʠʤ ʩʘʤʠʤ ʟʨʦʙʠʪʠ ʾʭ ʜʦʩʪʫʧʥʽʰʠʤʠ ʜʣʷ ʰʠʨʦʢʦʛʦ ʩʧʦʞʠʚʘʥʥʷ. 

ʅʘ ʟʘʛʘʣʴʥʫ ʜʫʤʢʫ, ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʽʚ ʢʣʽʪʠʥʥʦʾ ʪʘ ʛʝʥʝʪʠʯʥʦʾ ʽʥʞʝʥʝʨʽʾ ʫ 

ʩʽʣʴʩʴʢʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ ʜʦʟʚʦʣʠʪʴ ʧʦʢʨʘʱʠʪʠ ʚʣʘʩʪʠʚʦʩʪʽ ʢʫʣʴʪʫʨʥʠʭ ʨʦʩʣʠʥ. 

ʆʩʥʦʚʥʽ ʰʣʷʭʠ ʨʦʟʚʠʪʢʫ ʛʝʥʝʪʠʢʠ ʚʠʱʠʭ ʨʦʩʣʠʥ ʚʢʣʶʯʘʶʪʴ ʢʽʣʴʢʘ 

ʥʘʧʨʷʤʽʚ: 

- ʥʘʜʘʥʥʷ ʨʦʩʣʠʥʘʤ ʟʜʘʪʥʦʩʪʽ ʩʠʥʪʝʟʫʚʘʪʠ ʜʦʜʘʪʢʦʚʽ ʮʽʥʥʽ ʧʨʦʜʫʢʪʠ; 

- ʧʽʜʚʠʱʝʥʥʷ ʬʦʪʦʩʠʥʪʝʪʠʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʦʩʣʠʥ; 

- ʥʘʜʘʥʥʷ ʨʦʩʣʠʥʘʤ ʜʽʘʟʦʪʨʦʬʥʦʩʪʽ; 

- ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʪʽʡʢʦʩʪʽ ʜʦ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʬʘʢʪʦʨʽʚ ʟʦʚʥʽʰʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ. 

ɻʝʥʝʪʠʯʥʘ ʽʥʞʝʥʝʨʽʷ ʨʦʩʣʠʥ ʩʧʨʷʤʦʚʫʻ ʟʜʽʡʩʥʝʥʥʷ ʪʨʘʥʩʛʝʥʥʦʶ ʢʣʽʪʠʥʦʶ 

ʥʦʚʠʭ ʙʽʦʭʽʤʽʯʥʠʭ ʨʝʘʢʮʽʡ ʰʣʷʭʦʤ ʟʘʧʨʦʚʘʜʞʝʥʥʷ ʯʫʞʦʨʽʜʥʠʭ ʛʝʥʽʚ ʯʠ 

ʤʦʜʠʬʽʢʘʮʽʻʶ ʛʝʥʽʚ ʢʣʽʪʠʥʠ-ʛʦʩʧʦʜʘʨʷ. ʈʦʩʣʠʥʠ ʻ ʦʜʥʠʤ ʟ ʥʘʡʙʽʣʴʰ 

ʧʨʠʚʘʙʣʠʚʠʭ ʦʙô̒ ʢʪʽʚ ʜʣʷ ʛʝʥʝʪʠʯʥʦʾ ʽʥʞʝʥʝʨʽʾ. ʄʘʶʯʠ ʦʜʥʘʢʦʚʽ ʰʣʷʭʠ ʩʠʥʪʝʟʫ 

ʦʩʥʦʚʥʠʭ ʙʽʦʣʦʛʽʯʥʠʭ ʩʧʦʣʫʢ, ʨʦʩʣʠʥʠ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʶ ʩʚʦʾʭ 

ʢʽʥʮʝʚʠʭ ʧʨʦʜʫʢʪʽʚ: ʮʫʢʨʽʚ, ʘʨʦʤʘʪʠʯʥʠʭ ʩʧʦʣʫʢ, ʞʠʨʥʠʭ ʢʠʩʣʦʪ, ʩʪʝʨʦʾʜʥʠʭ 

ʩʧʦʣʫʢ ʪʘ ʽʥʰʠʭ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ. ʈʦʩʣʠʥʠ ʜʘʶʪʴ ʣʶʜʩʪʚʫ ʜʝʩʷʪʢʠ 

ʪʠʩʷʯ ʧʨʠʨʦʜʥʠʭ ʧʨʦʜʫʢʪʽʚ, ʙʘʛʘʪʦ ʟ ʷʢʠʭ ʩʪʘʥʦʚʣʷʪʴ ʚʝʣʠʢʫ ʮʽʥʥʽʩʪʴ ʜʣʷ 

ʬʘʨʤʘʢʦʣʦʛʽʾ ʪʘ ʧʨʦʤʠʩʣʦʚʦʩʪʽ. 
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ɯʥʦʜʽ ʪʘʢʠʤʠ ʧʨʦʜʫʮʝʥʪʘʤʠ ʚʘʞʣʠʚʠʭ ʣʽʢʘʨʩʴʢʠʭ ʨʝʯʦʚʠʥ ʻ ʫʥʽʢʘʣʴʥʽ 

ʪʨʦʧʽʯʥʽ ʪʘ ʝʥʜʝʤʽʯʥʽ ʨʦʩʣʠʥʠ, ʥʝʜʦʩʪʫʧʥʽ ʜʣʷ ʾʭʥʴʦʛʦ ʘʛʨʦʪʝʭʥʽʯʥʦʛʦ 

ʚʠʨʦʙʥʠʮʪʚʘ ʚ ʧʦʤʽʨʥʠʭ ʢʣʽʤʘʪʠʯʥʠʭ ʟʦʥʘʭ ʙʽʣʴʰʦʩʪʽ ʨʦʟʚʠʥʝʥʠʭ ʢʨʘʾʥ ʩʚʽʪʫ. 

ɺʠʜʽʣʝʥʥʷ ʟ ʪʘʢʠʭ ʨʦʩʣʠʥ ʛʝʥʽʚ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʩʧʨʷʤʦʚʘʥʠʡ ʩʠʥʪʝʟ 

ʩʧʝʮʠʬʽʯʥʠʭ ʦʨʛʘʥʽʯʥʠʭ ʩʧʦʣʫʢ, ʪʘ ʾʭ ʧʝʨʝʥʝʩʝʥʥʷ ʥʘ ʧʽʜʽʙʨʘʥʽ ʚʽʜʧʦʚʽʜʥʽ 

ʦʙôʻʢʪʠ ʧʝʨʝʪʚʦʨʶʶʪʴ ʮʽ ʨʦʩʣʠʥʠ ʚ ʥʦʚʠʭ ʧʨʦʜʫʮʝʥʪʽʚ ʚʘʞʣʠʚʠʭ ʙʽʦʣʦʛʽʯʥʦ 

ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ. 

ʉʪʚʦʨʝʥʥʷ ʨʦʩʣʠʥ ʽʟ ʧʦʢʨʘʱʝʥʠʤʠ ʣʽʢʫʚʘʣʴʥʦ-ʜʽʻʪʠʯʥʠʤʠ 

ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʜʦʧʦʤʦʞʝ ʧʦʢʨʘʱʠʪʠ ʭʘʨʯʦʚʫ ʮʽʥʥʽʩʪʴ ʨʦʩʣʠʥ. ʈʘʥʽʰʝ ʙʫʣʦ 

ʧʨʘʢʪʠʯʥʦ ʥʝʤʦʞʣʠʚʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʝʣʝʢʮʽʾ ʚʠʚʝʩʪʠ ʨʦʩʣʠʥʠ ʟ ʧʽʜʚʠʱʝʥʠʤ 

ʚʤʽʩʪʦʤ ʚʽʪʘʤʽʥʽʚ. ʇʨʦʪʝ, ʟ ʨʦʟʚʠʪʢʦʤ ʙʽʦʭʽʤʽʾ ʨʦʩʣʠʥ ʩʪʘʣʦ ʟʨʦʟʫʤʽʣʽʰʝ, ʷʢʽ 

ʤʝʪʘʙʦʣʽʯʥʽ ʰʣʷʭʠ ʻ ʢʨʠʪʠʯʥʠʤʠ ʜʣʷ ʙʽʦʩʠʥʪʝʟʫ ʚʽʪʘʤʽʥʽʚ. ʅʘʧʨʠʢʣʘʜ, ʜʣʷ 

ʩʠʥʪʝʟʫ ɓ-ʢʘʨʦʪʠʥʫ (ʧʨʦʚʽʪʘʤʽʥʫ ɸ) ʫ ʨʦʩʣʠʥʘʭ ʥʝʦʙʭʽʜʥʘ ʬʽʪʦʝʥ-ʩʠʥʪʝʪʘʟʘ. ɻʝʥ 

ʬʽʪʦʝʥ-ʩʠʥʪʝʪʘʟʠ ʟ ʥʘʨʮʠʩʫ ʙʫʣʦ ʚʚʝʜʝʥʦ ʚ ʨʠʩ ʽ ʪʘʢʠʤ ʯʠʥʦʤ ʦʪʨʠʤʘʥʦ 

çʟʦʣʦʪʠʡ ʨʠʩè, ʷʢʠʡ ʤʦʞʝ ʜʦʧʦʤʦʛʪʠ 2 ʤʣʨʜ ʯʦʣ., ʷʢʽ ʩʪʨʘʞʜʘʶʪʴ ʚʽʜ ʜʝʬʽʮʠʪʫ 

ʚʽʪʘʤʽʥʫ ɸ, ʜʣʷ ʥʠʭ ʨʠʩ ï ʦʩʥʦʚʥʘ ʾʞʘ. ʆʪʨʠʤʘʥʦ ʪʨʘʥʩʛʝʥʥʽ ʨʦʩʣʠʥʠ ʨʽʧʘʢʫ, ʱʦ 

ʝʢʩʧʨʝʩʫʶʪʴ ʛʝʥ ʬʽʪʦʝʥ-ʩʠʥʪʝʪʘʟʠ, ʚ ʥʘʩʽʥʥʽ ʷʢʦʛʦ ʟʥʘʯʥʦ ʧʽʜʚʠʱʠʚʩʷ ʚʤʽʩʪ 

ʢʘʨʦʪʠʥʦʾʜʽʚ. ʇʦʢʘʟʘʥʦ ʝʢʩʧʨʝʩʽʶ ʮʴʦʛʦ ʞ ʬʝʨʤʝʥʪʫ ʚ ʙʫʣʴʙʘʭ ʢʘʨʪʦʧʣʽ, ʱʦ 

ʧʨʠʟʚʦʜʠʣʦ ʜʦ ʧʽʜʚʠʱʝʥʦʛʦ ʩʠʥʪʝʟʫ ʢʘʨʦʪʠʥʦʾʜʽʚ ʪʘ ʣʶʪʝʾʥʫ. 

ʅʝʱʦʜʘʚʥʦ ʦʪʨʠʤʘʥʽ ʪʨʘʥʩʛʝʥʥʽ ʨʦʩʣʠʥʠ ʩʫʥʠʮʽ ʽʟ ʧʽʜʚʠʱʝʥʠʤ ʩʠʥʪʝʟʦʤ 

L-ʘʩʢʦʨʙʽʥʦʚʦʾ ʢʠʩʣʦʪʠ. ʉʪʚʦʨʝʥʦ ʨʦʩʣʠʥʠ ʩʦʾ ʟ ʧʽʜʚʠʱʝʥʠʤ ʫ ʧô̫ ʪʴ ʨʘʟʽʚ 

ʚʤʽʩʪʦʤ ʚʽʪʘʤʽʥʫ ɽ ʚ ʥʘʩʽʥʥʽ. ɺʞʝ ʽʩʥʫʻ ʩʘʣʘʪ ʽʟ ʟʙʽʣʴʰʝʥʠʤ ʚʤʽʩʪʦʤ ʟʘʣʽʟʘ, 

ʟʙʘʛʘʯʝʥʘ ʣʽʟʠʥʦʤ ʢʫʢʫʨʫʜʟʘ. ʏʝʢʘʻ ʥʘ ʩʚʽʡ ʟʘʧʫʩʢ ʫ ʧʨʘʢʪʠʢʫ ʩʦʨʪ ʩʦʾ ʟ 

ʧʽʜʚʠʱʝʥʠʤ ʚʤʽʩʪʦʤ ʥʝʥʘʩʠʯʝʥʠʭ ʞʠʨʥʠʭ ʢʠʩʣʦʪ (ʦʤʝʛʘ-3, ʦʤʝʛʘ-6 ʪʘ ʽʥ.), ʷʢʽ 

ʥʝ ʩʠʥʪʝʟʫʶʪʴʩʷ ʚ ʦʨʛʘʥʽʟʤʽ ʣʶʜʠʥʠ, ʘ ʧʦʪʨʘʧʣʷʶʪʴ ʧʦ ʭʘʨʯʦʚʠʭ ʣʘʥʮʶʛʘʭ ʚ 

ʦʩʥʦʚʥʦʤʫ ʯʝʨʝʟ ʤʦʨʝʧʨʦʜʫʢʪʠ ʟ ʚʦʜʦʨʦʩʪʝʡ. ɻʝʥʠ, ʱʦ ʚʙʫʜʦʚʫʶʪʴʩʷ ʚ ʛʝʥʦʤ 

ʩʦʻʚʠʭ ʙʦʙʽʚ, ʙʫʣʦ ʚʠʜʽʣʝʥʦ ʟ ʢʣʽʪʠʥ ʚʦʜʦʨʦʩʪʝʡ. ʈʦʟʨʦʙʣʝʥʦ ʚ ʣʘʙʦʨʘʪʦʨʽʷʭ ʪʘ 

ʽʥʰʽ ʨʽʟʥʦʤʘʥʽʪʥʽ ʪʨʘʥʩʛʝʥʥʽ ʬʦʨʤʠ ʨʦʩʣʠʥ ʽʟ ʧʦʢʨʘʱʝʥʠʤʠ ʣʽʢʫʚʘʣʴʥʦ-

ʜʽʻʪʠʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ. 
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ʇʝʨʰʠʤʠ ʢʦʤʝʨʮʽʡʥʠʡ ʫʩʧʽʭ ʦʪʨʠʤʘʣʠ ʨʦʩʣʠʥʠ, ʩʪʽʡʢʽ ʜʦ ʛʝʨʙʽʮʠʜʽʚ, 

ʦʩʢʽʣʴʢʠ ʜʦʟʚʦʣʠʣʠ ʜʫʞʝ ʫʩʧʽʰʥʦ ʙʦʨʦʪʠʩʷ ʟ ʙʫʨôʷʥʘʤʠ. ʅʘʡʧʦʰʠʨʝʥʽʰʠʤʠ ʻ 

ʪʨʘʥʩʛʝʥʥʽ ʨʦʩʣʠʥʠ, ʩʪʽʡʢʽ ʜʦ ʛʣʽʬʦʩʘʪʫ (ʈʘʫʥʜʘʧ) ï ʥʘʡʧʦʧʫʣʷʨʥʽʰʦʛʦ ʛʝʨʙʽʮʠʜʫ, 

ʱʦ ʨʦʟʢʣʘʜʘʻʪʴʩʷ ʫ ˇʨʫʥʪʽ ʥʘ ʥʝʪʦʢʩʠʯʥʽ ʩʢʣʘʜʦʚʽ ʽ ʪʦʤʫ ʻ ʙʝʟʧʝʯʥʠʤ ʜʣʷ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ɻʝʥ ʙʫʚ ʚʠʜʽʣʝʥʠʡ ʽʟ ʛʣʽʬʦʩʘʪ-ʩʪʽʡʢʦʛʦ ʰʪʘʤʫ E. coli. 

ɺʠʚʝʜʝʥʥʷ ʨʦʩʣʠʥ, ʩʪʽʡʢʠʭ ʜʦ ʰʢʽʜʥʠʢʽʚ ʪʘ ʭʚʦʨʦʙ, ʜʦʧʦʤʦʞʝ ʨʽʟʢʦ ʩʢʦʨʦʪʠʪʠ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʭʽʤʽʯʥʠʭ ʟʘʩʦʙʽʚ ʟʘʭʠʩʪʫ ʨʦʩʣʠʥ ʪʘ ʟʤʝʥʰʠʪʠ ʚʘʨʪʽʩʪʴ 

ʢʫʣʴʪʠʚʫʚʘʥʥʷ. ʆʜʥʠʤʠ ʟ ʧʝʨʰʠʭ ʫ ʰʠʨʦʢʫ ʧʨʘʢʪʠʢʫ ʫʚʽʡʰʣʠ ʽʥʩʝʢʪʠʮʠʜʥʽ 

ʙʘʚʦʚʥʘ ʪʘ ʢʫʢʫʨʫʜʟʘ ï ʪʘʢ ʟʚʘʥʽ Bt-ʩʦʨʪʠ, ʷʢʽ ʙʫʣʠ ʦʪʨʠʤʘʥʽ ʚʚʝʜʝʥʥʷʤ ʫ ʥʠʭ ʛʝʥʘ 

ʜʝʣʴʪʘ-ʝʥʜʦʪʦʢʩʠʥʫ ʟ Bacillus thuringiensis. Bt-ʙʽʣʦʢ ʚʠʩʦʢʦʪʦʢʩʠʯʥʠʡ ʜʣʷ ʢʦʤʘʭ, 

ʘʣʝ ʙʝʟʧʝʯʥʠʡ ʜʣʷ ʽʥʰʠʭ ʚʠʜʽʚ ʪʚʘʨʠʥ ʪʘ ʣʶʜʠʥʠ. ɺʽʥ ʻ ʧʨʦʪʦʢʩʠʥʦʤ, ʷʢʠʡ 

ʨʦʟʱʝʧʣʶʻʪʴʩʷ ʫ ʢʠʰʝʯʥʠʢʫ ʣʠʯʠʥʦʢ ʢʦʤʘʭ, ʫʪʚʦʨʶʶʯʠ ʘʢʪʠʚʦʚʘʥʠʡ ʪʦʢʩʠʥ. 

ɸʢʪʠʚʦʚʘʥʠʡ ʪʦʢʩʠʥ, ʫ ʩʚʦʶ ʯʝʨʛʫ, ʩʧʝʮʠʬʽʯʥʦ ʟʚôʷʟʫʻʪʴʩʷ ʟ ʨʝʮʝʧʪʦʨʘʤʠ ʚ 

ʩʝʨʝʜʥʽʡ ʢʠʰʮʽ ʢʦʤʘʭ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʣʽʟʠʩʫ ʢʣʽʪʠʥ ʢʠʰʢʦʚʦʛʦ ʝʧʽʪʝʣʽʶ. ʎʝʡ 

ʝʥʪʦʤʦʪʦʢʩʠʥ ï ʩʤʝʨʪʝʣʴʥʘ ʦʪʨʫʪʘ ʜʣʷ ʥʠʟʢʠ ʢʦʤʘʭ (ʟʦʢʨʝʤʘ ʽ ʢʦʣʦʨʘʜʩʴʢʦʛʦ 

ʞʫʢʘ), ʘʣʝ ʫ ʪʦʡ ʩʘʤʠʡ ʯʘʩ ʮʽʣʢʦʤ ʙʝʟʧʝʯʥʠʡ ʜʣʷ ʣʶʜʠʥʠ ʽ ʪʚʘʨʠʥ, ʦʩʢʽʣʴʢʠ ʚ 

ʦʨʛʘʥʽʟʤʽ ʩʩʘʚʮʽʚ ʥʝʤʘʻ ʬʝʨʤʝʥʪʽʚ ʡʦʛʦ ʨʦʟʱʝʧʣʝʥʥʷ ʽ ʟʘʩʚʦʻʥʥʷ. ɺʟʘʻʤʦʜʽʷ Bt-

ʪʦʢʩʠʥʫ ʟ ʨʝʮʝʧʪʦʨʘʤʠ ʢʦʤʘʭ ʩʫʚʦʨʦ ʩʧʝʮʠʬʽʯʥʘ. ʋ ʧʨʠʨʦʜʽ ʟʥʘʡʜʝʥʦ ʚʝʣʠʢʫ 

ʢʽʣʴʢʽʩʪʴ ʰʪʘʤʽʚ B. thuringiensis, ʯʠʾ ʪʦʢʩʠʥʠ ʜʽʶʪʴ ʥʘ ʧʝʚʥʽ ʚʠʜʠ ʢʦʤʘʭ. 

ʈʘʥʽʰʝ ʧʨʝʧʘʨʘʪʠ ʙʘʢʪʝʨʽʡ B. thuringiensis, ʱʦ ʤʽʩʪʷʪʴ Bt-ʙʽʣʦʢ, ʫʩʧʽʰʥʦ 

ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʜʣʷ ʙʦʨʦʪʴʙʠ ʟ ʢʦʤʘʭʘʤʠ-ʰʢʽʜʥʠʢʘʤʠ, ʭʦʯʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘʢʠʭ 

ʧʨʝʧʘʨʘʪʽʚ ʜʦʩʠʪʴ ʜʦʨʦʛʝ ʽ ʥʝ ʟʘʚʞʜʠ ʝʬʝʢʪʠʚʥʝ. ɺʚʝʜʝʥʥʷ ʛʝʥʘ ʧʨʦʪʦʢʩʠʥʫ ʫ 

ʨʦʩʣʠʥʠ ʧʨʠʟʚʝʣʦ ʜʦ ʪʦʛʦ, ʱʦ Bt-ʨʦʩʣʠʥʠ ʧʝʨʝʩʪʘʣʠ ʧʦʾʜʘʪʠʩʷ ʢʦʤʘʭʘʤʠ. ʎʠʤ 

ʰʣʷʭʦʤ ʙʫʣʘ ʦʪʨʠʤʘʥʘ ʪʨʘʥʩʛʝʥʥʘ ʢʘʨʪʦʧʣʷ, ʩʪʽʡʢʘ ʜʦ ʢʦʣʦʨʘʜʩʴʢʦʛʦ ʞʫʢʘ. 

ʉʪʽʡʢʽʩʪʴ ʜʦ ʚʽʨʫʩʽʚ ʤʦʞʝ ʤʘʪʠ ʚʠʥʷʪʢʦʚʫ ʚʘʞʣʠʚʽʩʪʴ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʨʦʩʣʠʥ. ʅʘʨʘʟʽ ʫ ʨʽʟʥʠʭ ʢʨʘʾʥʘʭ ʩʚʽʪʫ 

ʧʨʦʚʦʜʷʪʴ ʧʦʣʴʦʚʽ ʚʠʧʨʦʙʫʚʘʥʥʷ ʩʪʽʡʢʠʭ ʜʦ ʚʽʨʫʩʽʚ ʩʦʨʪʽʚ ʙʘʪʘʪʫ (ʚʽʨʫʩ SPFMV, 

sweet potato feathery mottle virus), ʢʫʢʫʨʫʜʟʠ (MSV, maize streak virus) ʪʘ 

ʘʬʨʠʢʘʥʩʴʢʦʾ ʤʘʥʽʦʢʠ (ʤʦʟʘʾʯʥʠʡ ʚʽʨʫʩ). ʈʦʟʨʦʙʣʝʥʦ ʪʘʢʦʞ ʩʪʽʡʢʫ ʜʦ ʥʝʤʘʪʦʜ 

(ʢʦʨʝʥʝʚʠʭ ʯʝʨʚô̫ ʢʽʚ) ɻʄ-ʢʘʨʪʦʧʣʶ. 
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ɻʝʥʥʦ-ʽʥʞʝʥʝʨʥʘ ʙʽʦʪʝʭʥʦʣʦʛʽʷ ʨʦʩʣʠʥ ʜʣʷ ʬʘʨʤʘʢʦʣʦʛʽʾ ʨʦʙʠʪʴ ʩʚʦʾ 

ʧʝʨʰʽ ʫʩʧʽʰʥʽ ʧʨʘʢʪʠʯʥʽ ʢʨʦʢʠ. ʈʦʩʣʠʥʠ ʻ ʟʨʫʯʥʦʶ, ʙʝʟʧʝʯʥʦʶ ʪʘ ʝʢʦʥʦʤʽʯʥʦ 

ʢʦʨʠʩʥʦʶ ʘʣʴʪʝʨʥʘʪʠʚʦʶ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʨʽʟʥʠʭ ʙʽʣʢʽʚ, ʚʘʢʮʠʥ ʪʘ ʘʥʪʠʪʽʣ ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʩʠʩʪʝʤʘʤʠ ʝʢʩʧʨʝʩʽʾ ʥʘ ʦʩʥʦʚʽ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʢʫʣʴʪʫʨ ʢʣʽʪʠʥ 

ʪʚʘʨʠʥ ʘʙʦ ʪʨʘʥʩʛʝʥʥʠʭ ʪʚʘʨʠʥ. 

ɿʘ ʦʩʪʘʥʥʽ 25 ʨʦʢʽʚ ʙʝʟʣʽʯ ʮʽʥʥʠʭ ʙʽʣʢʽʚ ʝʬʝʢʪʠʚʥʦ ʝʢʧʨʝʩʦʚʘʥʽ ʚ 

ʨʦʩʣʠʥʘʭ. ʎʝ ʙʽʣʢʠ ʣʶʜʩʴʢʦʾ ʩʠʨʦʚʘʪʢʠ, ʨʝʛʫʣʷʪʦʨʠ ʨʦʩʪʫ, ʘʥʪʠʪʽʣʘ, ʚʘʢʮʠʥʠ, 

ʧʨʦʤʠʩʣʦʚʽ ʬʝʨʤʝʥʪʠ, ʙʽʦʧʦʣʽʤʝʨʠ ʪʘ ʨʝʘʛʝʥʪʠ ʜʣʷ ʤʦʣʝʢʫʣʷʨʥʦʾ ʙʽʦʣʦʛʽʾ. ʉʣʽʜ 

ʚʽʜʟʥʘʯʠʪʠ ʧʝʨʩʧʝʢʪʠʚʥʽʩʪʴ ʦʪʨʠʤʘʥʥʷ ɻʄ-ʨʦʩʣʠʥ, ʱʦ ʩʠʥʪʝʟʫʶʪʴ ʥʦʚʽ ʬʦʨʤʠ 

ʘʥʪʠʤʽʢʨʦʙʥʠʭ ʧʝʧʪʠʜʽʚ. 

ʈʦʩʣʠʥʥʽ ʩʠʩʪʝʤʠ ʤʘʶʪʴ ʫʩʽ ʧʝʨʩʧʝʢʪʠʚʠ ʫʩʧʽʰʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʣʷ 

ʚʠʨʦʙʥʠʮʪʚʘ ʨʝʢʦʤʙʽʥʘʥʪʥʠʭ ʙʽʣʢʽʚ ʫ ʧʨʦʤʠʩʣʦʚʦʤʫ ʤʘʩʰʪʘʙʽ. ɼʝʷʢʽ ʙʽʣʢʠ, ʱʦ 

ʩʠʥʪʝʟʫʶʪʴʩʷ ʪʨʘʥʩʛʝʥʥʠʤʠ ʨʦʩʣʠʥʘʤʠ, ʚʞʝ ʚʠʨʦʙʣʷʁ ʪʴʩʷ ʟʘʭʽʜʥʠʤʠ 

ʢʦʤʧʘʥʽʷʤʠ ʘʙʦ ʙʫʜʫʪʴ ʚʠʧʫʱʝʥʽ ʥʘ ʨʠʥʦʢ ʫ ʥʘʡʙʣʠʞʯʽ ʨʦʢʠ. ʅʘʧʨʠʢʣʘʜ, 

ʘʚʽʜʠʥ, ʪʨʠʧʩʠʥ ʽ ɓ-ʛʣʶʢʫʨʦʥʽʜʘʟʘ, ʱʦ ʚʠʜʽʣʷʶʪʴʩʷ ʟ ʪʨʘʥʩʛʝʥʥʦʾ ʢʫʢʫʨʫʜʟʠ, 

ʚʠʨʦʙʣʷʶʪʴʩʷ ʬʽʨʤʦʶ Sigma-Aldrich (ʉʐɸ). ʇʽʜʛʦʪʦʚʣʝʥʽ ʜʦ ʧʨʦʤʠʩʣʦʚʦʛʦ 

ʚʠʨʦʙʥʠʮʪʚʘ ʢʦʣʘʛʝʥ, ʣʽʧʘʟʘ, ʣʘʢʪʦʬʝʨʠʥ, ʣʽʟʦʮʠʤ, ʱʦ ʩʠʥʪʝʟʫʶʪʴʩʷ 

ʪʨʘʥʩʛʝʥʥʠʤʠ ʨʦʩʣʠʥʘʤʠ. 

ʉʠʥʪʝʟ ʩʫʙʦʜʠʥʠʯʥʠʭ ʚʘʢʮʠʥ ʫ ʪʨʘʥʩʛʝʥʥʠʭ ʨʦʩʣʠʥʘʭ. ɺʠʷʚʣʝʥʦ, ʱʦ ʧʨʠ 

ʝʢʩʧʨʝʩʽʾ ʨʽʟʥʠʭ ʘʥʪʠʛʝʥʽʚ ʫ ʨʦʩʣʠʥʘʭ ʟʙʝʨʽʛʘʻʪʴʩʷ ʾʭ ʩʪʨʫʢʪʫʨʥʘ ʽʜʝʥʪʠʯʥʽʩʪʴ 

ʪʘ ʽʤʫʥʦʛʝʥʥʽʩʪʴ. ɸʥʪʠʛʝʥʠ, ʱʦ ʩʠʥʪʝʟʫʶʪʴʩʷ ʨʦʩʣʠʥʘʤʠ, ʚʠʢʣʠʢʘʣʠ ʽʤʫʥʥʫ 

ʚʽʜʧʦʚʽʜʴ ʧʨʠ ʚʚʝʜʝʥʥʽ. ʅʘʧʨʠʢʣʘʜ, HBs-ʘʥʪʠʛʝʥ, ʩʠʥʪʝʟʦʚʘʥʠʡ ʨʦʩʣʠʥʘʤʠ 

ʢʘʨʪʦʧʣʽ, ʚʠʢʣʠʢʘʚ ʫ ʤʠʰʝʡ ʩʠʣʴʥʽʰʫ ʽʤʫʥʥʫ ʚʽʜʧʦʚʽʜʴ, ʥʽʞ ʜʨʽʞʜʞʦʚʠʡ. ʋ 

ʜʘʥʠʡ ʯʘʩ ʧʦʥʘʜ ʧô̫ ʪʜʝʩʷʪ ʨʽʟʥʠʭ ʘʥʪʠʛʝʥʽʚ ʙʫʣʠ ʝʢʩʧʨʝʩʦʚʘʥʽ ʚ ɻʄ-ʨʦʩʣʠʥʘʭ, 

ʜʣʷ ʜʝʷʢʠʭ ʟ ʥʠʭ ʧʦʢʘʟʘʥʘ ʽʤʫʥʦʛʝʥʥʽʩʪʴ ʧʨʠ ʦʨʘʣʴʥʦʤʫ ʚʚʝʜʝʥʥʽ. ɯʥʪʝʥʩʠʚʥʦ 

ʨʦʟʨʦʙʣʷʻʪʴʩʷ ʢʦʥʮʝʧʮʽʷ çʾʩʪʽʚʥʠʭ ʚʘʢʮʠʥè ʥʘ ʦʩʥʦʚʽ ʪʨʘʥʩʛʝʥʥʠʭ ʨʦʩʣʠʥ, ʯʠʾ 

ʧʣʦʜʠ, ʣʠʩʪʷ ʪʘ ʥʘʩʽʥʥʷ ʧʨʠʜʘʪʥʽ ʚ ʾʞʫ. ʋ ʨʘʟʽ ʫʩʧʽʭʫ ʟʥʠʢʥʝ ʧʦʪʨʝʙʘ ʫ 

ʜʦʨʦʛʦʤʫ ʦʯʠʱʝʥʥʽ ʘʥʪʠʛʝʥʽʚ, ʷʢʘ ʥʝʦʙʭʽʜʥʘ ʧʨʠ ʩʪʚʦʨʝʥʥʽ ʚʘʢʮʠʥ ʜʣʷ 

ʧʘʨʝʥʪʝʨʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ. ɸʥʪʠʛʝʥʠ, ʱʦ ʝʢʩʧʨʝʩʫʶʪʴʩʷ ʚ ʨʦʩʣʠʥʘʭ, ʟʘʭʠʱʝʥʽ 

ʨʦʩʣʠʥʥʠʤʠ ʢʣʽʪʠʥʥʠʤʠ ʩʪʽʥʢʘʤʠ ʚʽʜ ʧʨʦʪʝʦʣʽʟʫ ʧʨʠ ʧʨʦʭʦʜʞʝʥʥʽ ʪʨʘʚʥʦʛʦ 
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ʪʨʘʢʪʫ ʽ ʤʦʞʫʪʴ ʙʫʪʠ ʣʝʛʢʦ ʜʦʩʪʘʚʣʝʥʽ ʜʦ ʢʣʽʪʠʥ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʢʠʰʝʯʥʠʢʘ, 

ʚʽʜʧʦʚʽʜʘʣʴʥʠʭ ʟʘ ʤʫʢʦʟʥʫ ʩʠʩʪʝʤʫ ʽʤʫʥʽʪʝʪʫ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʙʝʟʧʝʨʝʨʚʥʦ ʨʦʟʨʦʙʣʷʶʪʴʩʷ ʥʦʚʽ ʚʠʜʠ ʭʘʨʯʦʚʠʭ ʽ ʪʝʭʥʽʯʥʠʭ 

ʨʦʩʣʠʥ ʟʽ ʟʤʽʥʝʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ï ʟ ʧʦʣʽʧʰʝʥʠʤ ʩʢʣʘʜʦʤ ʞʠʨʽʚ, ʧʽʜʚʠʱʝʥʠʤ 

ʚʤʽʩʪʦʤ ʙʽʣʢʽʚ ʽ ʚʽʪʘʤʽʥʽʚ, ʩʦʣʦʜʢʽ ʙʝʟ ʮʫʢʨʫ ʽ ʥʘʢʦʧʠʯʫʶʪʴ ʤʝʥʰʝ ʰʢʽʜʣʠʚʠʭ 

ʟʜʦʨʦʚôʁ  ʥʽʪʨʘʪʽʚ, ʟ ʧʦʢʨʘʱʝʥʠʤʠ ʜʝʢʦʨʘʪʠʚʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ. ɼʦʩʣʽʜʥʽ 

ʚʠʧʨʦʙʫʚʘʥʥʷ ʧʨʦʭʦʜʷʪʴ ʩʦʪʥʽ ʧʦʨʽʜ ʜʝʨʝʚ, ʫ ʷʢʠʭ ʯʘʩʪʠʥʘ ʥʝʧʦʪʨʽʙʥʦʛʦ ʣʶʜʠʥʽ 

ʣʽʛʥʽʥʫ ʟʘʤʽʥʝʥʘ ʥʘ ʢʦʨʠʩʥʫ ʮʝʣʶʣʦʟʫ. ʇʨʠ ʮʴʦʤʫ ʨʦʩʪʫʪʴ ɻʄ-ʜʝʨʝʚʘ ʚʜʚʽʯʽ 

ʰʚʠʜʰʝ ʟʘ ʟʚʠʯʘʡʥʽ. 

ʊʨʘʥʩʛʝʥʥʽ ʨʦʩʣʠʥʠ ʚʠʨʦʙʣʷʶʪʴ ʚʘʢʮʠʥʠ ʪʘ ʣʽʢʠ, ʦʯʠʱʫʶʪʴ ˇʨʫʥʪ ʚʽʜ 

ʭʽʤʽʯʥʦʛʦ ʪʘ ʨʘʜʽʦʘʢʪʠʚʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ, ʩʠʥʪʝʟʫʶʪʴ ʙʽʦʜʝʛʨʘʜʦʚʘʥʽ ʧʦʣʽʤʝʨʠ 

ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʫʧʘʢʦʚʢʠ ʪʘ ʙʽʣʦʢ ʧʘʚʫʪʠʥʠ, ʟ ʷʢʦʛʦ ʤʦʞʥʘ ʨʦʙʠʪʠ ʢʦʣʛʦʪʢʠ ʪʘ 

ʙʨʦʥʝʞʠʣʝʪʠ ʧʽʜʚʠʱʝʥʦʾ ʤʽʮʥʦʩʪʽ. 

ʈʦʟʧʦʚʩʶʜʞʝʥʥʷ ɻʄ-ʨʦʩʣʠʥ ʪʘ ʙʽʦʙʝʟʧʝʢʘ. ɿ ʤʦʤʝʥʪʫ ʧʫʙʣʽʢʘʮʽʾ ʫ 

1983 ʨ. ʧʝʨʰʠʭ ʨʦʙʽʪ ʟ ʦʪʨʠʤʘʥʥʷ ʪʨʘʥʩʛʝʥʥʠʭ ʨʦʩʣʠʥ ʪʶʪʶʥʫ ʧʨʦʡʰʣʦ ʤʝʥʰʝ 

40 ʨʦʢʽʚ, ʘʣʝ ʽʩʥʫʶʯʘ ʟʘʨʘʟ ʢʽʣʴʢʽʩʪʴ ʥʘʡʨʽʟʥʦʤʘʥʽʪʥʽʰʠʭ ʪʨʘʥʩʛʝʥʥʠʭ ʨʦʩʣʠʥ 

ʥʝ ʧʽʜʜʘʻʪʴʩʷ ʦʙʣʽʢʫ. ɯ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʰʣʷʭ ʚʽʜ ʣʘʙʦʨʘʪʦʨʥʦʛʦ 

ʦʜʝʨʞʘʥʥʷ ʪʨʘʥʩʛʝʥʥʦʾ ʨʦʩʣʠʥʠ ʜʦ ʾʾ ʢʦʤʝʨʮʽʡʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʻ ʜʦʩʠʪʴ 

ʜʦʚʛʠʤ, ʥʠʥʽ ʫ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽ ʟʘʛʘʣʴʥʽ ʧʣʦʱʽ 

ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʢʫʣʴʪʫʨ ʜʦʩʷʛʣʠ ʚʞʝ 190,4 ʤʣʥ ʛʘ (ʪʘʙʣ. 3). ɼʦʟʚʦʣʠ ʥʘ 

ʢʦʤʝʨʮʽʡʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʯʝʢʘʶʪʴ ʩʦʪʥʽ ʩʦʨʪʽʚ ʜʝʩʷʪʢʽʚ ʚʠʜʽʚ ʭʘʨʯʦʚʠʭ ʪʘ 

ʪʝʭʥʽʯʥʠʭ ʨʦʩʣʠʥ ʟ ʥʘʡʨʽʟʥʦʤʘʥʽʪʥʽʰʠʤʠ ʥʦʚʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ. ʅʦʚʽ ʢʫʣʴʪʫʨʠ 

ʧʨʦʭʦʜʷʪʴ ʪʨʠʚʘʣʫ ʚʩʝʙʽʯʥʫ ʨʝʪʝʣʴʥʫ ʧʝʨʝʚʽʨʢʫ ʱʦʜʦ ʙʽʦʙʝʟʧʝʢʠ. 

ʅʝʦʙʭʽʜʥʦ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʜʝʷʢʽ ʛʝʥʥʦ-ʤʦʜʠʬʽʢʦʚʘʥʽ ʢʫʣʴʪʫʨʠ (ʥʘʧʨʠʢʣʘʜ, 

ɻʄ-ʩʦʷ) ʚʞʝ ʦʙʽʛʥʘʣʠ ʥʘ ʟʘʭʦʧʣʝʥʽʡ ʧʣʦʱʽ ʩʚʦʾ çʪʨʘʜʠʮʽʡʥʽè ʘʥʘʣʦʛʠ.  

ɿʘ ʨʝʡʪʠʥʛʦʤ ʚʣʘʩʪʠʚʦʩʪʝʡ ʢʦʤʝʨʮʽʘʣʽʟʦʚʘʥʠʭ ʪʨʘʥʩʛʝʥʥʠʭ ʨʦʩʣʠʥ, 

ʩʢʣʘʜʝʥʠʤ ʄʽʞʥʘʨʦʜʥʦʶ ʩʣʫʞʙʦʶ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʛʨʦʙʽʦʪʝʭʥʦʣʦʛʽʾ (ISAAA), 

ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʧʝʨʽʦʜʫ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʟ 1996 ʜʦ 2019 ʨʦʢʫ ʧʝʨʰʝ ʤʽʩʮʝ 

ʟʘʡʤʘʶʪʴ ʛʝʨʙʽʮʠʜʦʩʪʽʡʢʽ ʢʫʣʴʪʫʨʠ, ʧʦʪʽʤ ʽʜʫʪʴ Bt-ʢʫʣʴʪʫʨʠ, ʩʪʽʡʢʽ ʜʦ ʢʦʤʘʭ-

ʰʢʽʜʥʠʢʽʚ, ʟʘ ʥʠʤʠ ï ʢʦʤʙʽʥʦʚʘʥʽ ʢʫʣʴʪʫʨʠ (ʦʙʠʜʚʽ ʮʽ ʦʟʥʘʢʠ). 
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ʊʘʙʣʠʮʷ 3 

ɻʣʦʙʘʣʴʥʘ ʧʣʦʱʘ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʢʫʣʴʪʫʨ ʫ 2019 ʨ. 

 ̄ ʂʨʘʾʥʘ ʇʣʦʱʘ 

(ʤʣʥ ʛʘ) 

ɹʽʦʪʝʭʥʦʣʦʛʽʯʥʽ ʢʫʣʴʪʫʨʠ 

1 ʉʐɸ 

71,5 

ʂʫʢʫʨʫʜʟʘ, ʩʦʻʚʽ ʙʦʙʠ, ʙʘʚʦʚʥʘ, 
ʣʶʮʝʨʥʘ, ʨʽʧʘʢ, ʮʫʢʨʦʚʽ ʙʫʨʷʢʠ, 
ʢʘʨʪʦʧʣʷ, ʧʘʧʘʡʷ, ʢʘʙʘʯʢʠ, ʷʙʣʫʢʘ 

2 ɹʨʘʟʠʣʽʷ 
52,8 

ʉʦʻʚʽ ʙʦʙʠ, ʢʫʢʫʨʫʜʟʘ, ʙʘʚʦʚʥʘ, ʮʫʢʨʦʚʘ 
ʪʨʦʩʪʠʥʘ 

3 ɸʨʛʝʥʪʠʥʘ 24,0 ʉʦʷ, ʢʫʢʫʨʫʜʟʘ, ʙʘʚʦʚʥʘ, ʣʶʮʝʨʥʘ 

4 ʂʘʥʘʜʘ 
12,5 

ʈʽʧʘʢ, ʩʦʷ, ʢʫʢʫʨʫʜʟʘ, ʮʫʢʨʦʚʠʡ ʙʫʨʷʢ, 
ʣʶʮʝʨʥʘ, ʢʘʨʪʦʧʣʷ 

5 ɯʥʜʽʷ 11,9 ɹʘʚʦʚʥʘ 

6 ʇʘʨʘʛʚʘʡ 4.1 ʉʦʷ, ʢʫʢʫʨʫʜʟʘ, ʙʘʚʦʚʥʘ 

7 ʂʠʪʘʡ 3.2 ɹʘʚʦʚʥʘ, ʧʘʧʘʡʷ 

8 ʇʽʚʜʝʥʥʘ ɸʬʨʠʢʘ 2,7 ʂʫʢʫʨʫʜʟʘ, ʩʦʷ, ʙʘʚʦʚʥʘ 

9 ʇʘʢʠʩʪʘʥ 2,5 ɹʘʚʦʚʥʘ 

10 ɹʦʣʽʚʽʷ 1,4 ʉʦʻʚʽ ʙʦʙʠ, 

11 ʋʨʫʛʚʘʡ 1,2 ʉʦʻʚʽ ʙʦʙʠ, ʢʫʢʫʨʫʜʟʘ 

12 ʌʽʣʽʧʧʽʥʠ 0,9 ʂʫʢʫʨʫʜʟʘ 

13 ɸʚʩʪʨʘʣʽʷ 0,6 ɹʘʚʦʚʥʘ, ʨʽʧʘʢ, ʩʘʬʣʦʨ 

14 ʄô̫ ʥʤʘ 0,3 ɹʘʚʦʚʥʘ 

15 ʉʫʜʘʥ 0,2 ɹʘʚʦʚʥʘ 

16 ʄʝʢʩʠʢʘ 0,2 ɹʘʚʦʚʥʘ 

17 ɯʩʧʘʥʽʷ 0,1 ʂʫʢʫʨʫʜʟʘ 

18 ʂʦʣʫʤʙʽʷ 0,1 ʂʫʢʫʨʫʜʟʘ, ʙʘʚʦʚʥʘ 

19 ɺô̒ ʪʥʘʤ 0,1 ʂʫʢʫʨʫʜʟʘ 

20 ɻʦʥʜʫʨʘʩ <0,1 ʂʫʢʫʨʫʜʟʘ 

21 ʏʠʣʽ <0,1 ʂʫʢʫʨʫʜʟʘ, ʨʽʧʘʢ 

22 ʄʘʣʘʚʽ <0,1 ɹʘʚʦʚʥʘ 

23 ʇʦʨʪʫʛʘʣʽʷ <0,1 ʂʫʢʫʨʫʜʟʘ 

24 ɯʥʜʦʥʝʟʽʷ <0,1 ʉʦʣʦʜʢʘ ʧʘʣʠʯʢʘ 

25 ɹʘʥʛʣʘʜʝʰ <0,1 ɹʘʢʣʘʞʘʥʠ/ʙʘʢʣʘʞʘʥʠ 

26 ʅʽʛʝʨʽʷ <0,1 ɹʘʚʦʚʥʘ 

27 ɽʩʚʘʪʠʥʽ <0,1 ɹʘʚʦʚʥʘ 

28 ɽʬʽʦʧʽʷ <0,1 ɹʘʚʦʚʥʘ 

29 ʂʦʩʪʘ-ʈʽʢʘ <0,1 ɹʘʚʦʚʥʘ, ʘʥʘʥʘʩ 

  ʋʩʴʦʛʦ 190,4   
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ɺ ʦʩʪʘʥʥʽ ʨʦʢʠ ʟô̫ ʚʠʣʠʩʷ ʢʫʣʴʪʫʨʠ, ʱʦ ʧʦʻʜʥʫʶʪʴ ʪʨʠ ʦʟʥʘʢʠ. ʋ 2019 ʨ. 

ʫʩʽ ʩʪʽʡʢʽ ʜʦ ʛʝʨʙʽʮʠʜʽʚ ʢʫʣʴʪʫʨʠ (ʩʦʷ, ʢʫʢʫʨʫʜʟʘ, ʨʽʧʘʢ, ʙʘʚʦʚʥʘ, ʣʶʮʝʨʥʘ ʪʘ 

ʽʥ.) ʩʫʤʘʨʥʦ ʟʘʡʤʘʣʠ 43%; Bt-ʢʫʣʴʪʫʨʠ ï12%; ʢʦʤʙʽʥʦʚʘʥʽ ʢʫʣʴʪʫʨʠ ʟ ʜʚʦʤʘ ʘʙʦ 

ʪʨʴʦʤʘ ʦʟʥʘʢʘʤʠ ï 45% ʧʣʦʱʽ (ʨʠʩ. 87). 

 

ʈʠʩ. 87. ɻʣʦʙʘʣʴʥʘ ʢʘʨʪʘ ʢʨʘʾʥ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʢʫʣʴʪʫʨ ʫ 2019 ʨ. 
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ʋ 2019 ʨ. ʥʘʡʙʽʣʴʰ ʚʠʚʯʝʥʠʤʠ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʢʫʣʴʪʫʨʘʤʠ ʫ 

29 ʢʨʘʾʥʘʭ ʙʫʣʠ ʩʦʷ, ʢʫʢʫʨʫʜʟʘ, ʙʘʚʦʚʥʘ ʪʘ ʨʽʧʘʢ. ʉʦʷ ʙʫʣʘ ʧʨʦʚʽʜʥʦʶ 

ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʦʶ ʢʫʣʴʪʫʨʦʶ ʥʘ 91,9 ʤʣʥ ʛʘ, ʱʦ ʟʘʡʤʘʻ 48% ʩʚʽʪʦʚʦʾ ʧʣʦʱʽ 

ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʦʩʽʚʽʚ. ɿʘ ʥʝʶ ʩʣʽʜʫʻ ʢʫʢʫʨʫʜʟʘ (60,9 ʤʣʥ ʛʘ), ʙʘʚʦʚʥʘ 

(25,7 ʤʣʥ ʛʘ) ʪʘ ʨʽʧʘʢ (10,1 ʤʣʥ ʛʘ). ʋ 2019 ʨʦʮʽ 79% ʙʘʚʦʚʥʠ, 74% ʩʦʾ, 31% 

ʢʫʢʫʨʫʜʟʠ ʪʘ 27% ʨʽʧʘʢʫ ʙʫʣʠ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʢʫʣʴʪʫʨʘʤʠ. 

ɿʙʽʣʴʰʫʻʪʴʩʷ ʯʘʩʪʢʘ ʢʫʣʴʪʠʚʦʚʘʥʠʭ ʪʨʘʥʩʛʝʥʥʠʭ ʨʦʩʣʠʥ, ʩʪʽʡʢʠʭ ʜʦ 

ʚʽʨʫʩʽʚ, ʛʨʠʙʢʽʚ, ʥʝʤʘʪʦʜ ʪʘ ʽʥʰʠʭ ʰʢʽʜʥʠʢʽʚ, ʭʦʣʦʜʫ, ʞʘʨʠ, ʧʦʩʫʭʠ ʘʙʦ ʪʽ, ʱʦ 

ʜʦʚʛʦ ʥʝ ʧʩʫʶʪʴʩʷ ʧʨʠ ʟʙʝʨʽʛʘʥʥʽ. ʅʦʚʽ ʩʦʨʪʠ ʟʜʘʪʥʽ ʥʝ ʪʽʣʴʢʠ ʨʦʩʪʠ, ʘʣʝ ʡ 

ʧʨʠʥʦʩʠʪʠ ʭʦʨʦʰʠʡ ʫʨʦʞʘʡ ʪʘʤ, ʜʝ ʩʪʘʨʽ ʩʦʨʪʠ ʧʨʦʩʪʦ ʥʝ ʤʦʛʣʠ ʚʠʞʠʪʠ (ʥʘʜʪʦ 

ʭʦʣʦʜʥʦ ʘʙʦ ʪʝʧʣʦ, ʘʙʦ ʩʫʭʦ). ʅʘʧʨʠʢʣʘʜ, ʇʽʚʥʽʯʥʘ ɼʘʢʦʪʘ, ʱʦ ʨʘʥʽʰʝ 

ʚʚʘʞʘʣʘʩʷ ʟʦʚʩʽʤ ʥʝ ʧʨʠʜʘʪʥʦʶ ʜʣʷ ʚʠʨʦʱʫʚʘʥʥʷ ʩʦʻʚʠʭ ʙʦʙʽʚ, ʥʠʥʽ ʚʞʝ ʩʪʘʣʘ 

ʦʜʥʠʤ ʽʟ ʛʦʣʦʚʥʠʭ ʧʦʩʪʘʯʘʣʴʥʠʢʽʚ ʮʽʻʾ ʢʫʣʴʪʫʨʠ ʫ ʉʐɸ. 

ʐʠʨʦʢʝ ʧʦʰʠʨʝʥʥʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʪʨʘʥʩʛʝʥʥʠʭ ʨʦʩʣʠʥ 

ʧʦʷʩʥʶʻʪʴʩʷ ʣʠʰʝ ʪʠʤ, ʱʦ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʜʦʟʚʦʣʠʣʦ ʬʝʨʤʝʨʘʤ ʨʽʟʢʦ 

ʧʽʜʚʠʱʠʪʠ ʚʨʦʞʘʾ, ʧʨʠ ʮʴʦʤʫ ʟʥʠʟʠʪʠ ʟʘʢʫʧʽʚʣʽ ʛʝʨʙʽʮʠʜʽʚ (ʟʘʩʦʙʽʚ ʙʦʨʦʪʴʙʠ ʟ 

ʙʫʨô̫ ʥʘʤʠ) ʪʘ ʽʥʩʝʢʪʠʮʠʜʽʚ. ʅʘʧʨʠʢʣʘʜ, ʧʨʦʚʝʜʝʥʽ ʚ ɯʥʜʽʾ ʪʘ ʂʠʪʘʾ ʜʦʩʣʽʜʞʝʥʥʷ 

ʧʦʢʘʟʘʣʠ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ Bt-ʙʘʚʦʚʥʠ ʜʘʣʦ ʤʦʞʣʠʚʽʩʪʴ ʟʙʽʣʴʰʠʪʠ ʚʨʦʞʘʡʥʽʩʪʴ 

ʜʦ 50 ʪʘ 10% ʚʽʜʧʦʚʽʜʥʦ ʪʘ ʩʢʦʨʦʪʠʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʩʝʢʪʠʮʠʜʽʚ ʚ ʦʙʦʭ ʢʨʘʾʥʘʭ 

ʜʦ 50% ʪʘ ʙʽʣʴʰʝ. ɺʠʨʦʱʫʚʘʥʥʷ ʛʝʨʙʽʮʠʜʦʩʪʽʡʢʠʭ ʨʦʩʣʠʥ ʚʠʤʘʛʘʻ ʫ 2-4 ʨʘʟʠ 

ʤʝʥʰʝ ʦʙʨʦʙʦʢ ʧʦʣʽʚ. ʅʝ ʚʠʧʘʜʢʦʚʦ ʟʘ ʨʦʢʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʨʘʥʩʛʝʥʥʠʭ ʨʦʩʣʠʥ 

ʧʨʦʜʘʞ ʭʽʤʽʯʥʠʭ ʟʘʩʦʙʽʚ ʟʘʭʠʩʪʫ ʨʦʩʣʠʥ ʥʝʫʭʠʣʴʥʦ ʟʥʠʞʫʻʪʴʩʷ. 

ʊʨʘʥʩʛʝʥʥʽ ʧʦʩʘʜʢʠ ʧʨʦʜʦʚʞʫʶʪʴ ʨʦʟʨʦʩʪʘʪʠʩʷ ʫ ʚʩʴʦʤʫ ʩʚʽʪʽ. ʋ 

ʩʝʨʝʜʥʴʦʤʫ ʧʨʦʪʷʛʦʤ ʨʦʢʫ ʚʦʥʠ ʟʙʽʣʴʰʫʶʪʴʩʷ ʥʘ 10-15%. ʍʦʯʘ ʙʝʟʧʝʨʝʯʥʠʤ 

ʣʽʜʝʨʦʤ ʫ ʢʫʣʴʪʠʚʫʚʘʥʥʽ ʪʨʘʥʩʛʝʥʥʠʭ ʨʦʩʣʠʥ, ʷʢ ʽ ʨʘʥʽʰʝ, ʟʘʣʠʰʘʶʪʴʩʷ ʉʐɸ, 

ʾʭʥʷ ʯʘʩʪʢʘ ʥʝʫʭʠʣʴʥʦ ʟʤʝʥʰʫʻʪʴʩʷ, ʦʩʢʽʣʴʢʠ ʚʩʝ ʙʽʣʴʰʝ ʢʨʘʾʥ ʧʦʯʠʥʘʶʪʴ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ɻʄ ʩʦʨʪʠ ʚ ʩʽʣʴʩʴʢʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ. ʋ 2019 ʨʦʮʽ ʧʣʦʱʘ 

ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʦʩʽʚʽʚ ʫ ʉʐɸ ʩʢʣʘʣʘ 71,5 ʤʣʥ ʛʘ, ʱʦ ʩʪʘʥʦʚʠʪʴ 38% ʩʚʽʪʦʚʦʾ 

ʧʣʦʱʽ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʨʦʩʣʠʥ, ʧʨʠ ʮʴʦʤʫ ʩʝʨʝʜʥʽʡ ʨʽʚʝʥʴ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʦʩʥʦʚʥʠʭ ʢʫʣʴʪʫʨ ʩʪʘʥʦʚʠʪʴ 94%: ʢʫʢʫʨʫʜʟʘ (33,17 ʤʣʥ ʛʘ), ʙʘʚʦʚʥʘ (5,31 ʤʣʥ 
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ʛʘ), ʨʽʧʘʢ (800 ʪʠʩ. ʛʘ), ʮʫʢʨʦʚʽ ʙʫʨʷʢʠ (454,1 ʪʠʩ. ʛʘ), ʣʶʮʝʨʥʘ (1,28 ʤʣʥ ʛʘ), 

ʢʘʨʪʦʧʣʷ (1780 ʛʘ), ʙʣʠʟʴʢʦ 1000 ʛʝʢʪʘʨʽʚ ʧʘʧʘʡʾ ʪʘ ʛʘʨʙʫʟʘ ʪʘ 265 ʛʝʢʪʘʨʽʚ 

ʷʙʣʫʢ. 

ɻʝʥʝʪʠʯʥʦ ʤʦʜʠʬʽʢʦʚʘʥʽ ʧʨʦʜʫʢʪʠ ʩʪʘʣʠ ʦʜʥʠʤ ʽʟ ʜʦʩʷʛʥʝʥʴ ʙʽʦʣʦʛʽʾ 

ʍʍ ʩʪʦʣʽʪʪʷ. ɿʨʦʩʪʘʥʥʷ ʩʧʦʞʠʚʘʥʥʷ ʪʘʢʠʭ ʧʨʦʜʫʢʪʽʚ ʚʚʘʞʘʻʪʴʩʷ ʦʜʥʠʤ ʽʟ 

ʩʧʦʩʦʙʽʚ ʙʦʨʦʪʴʙʠ ʟ ʛʦʣʦʜʦʤ. ʅʠʥʽ ʫ ʙʘʛʘʪʴʦʭ ʢʨʘʾʥʘʭ ʩʚʽʪʫ ʧʨʘʢʪʠʯʥʦ 

ʥʝʤʦʞʣʠʚʦ ʫʥʠʢʥʫʪʠ ʚʞʠʚʘʥʥʷ ʛʝʥʝʪʠʯʥʦ ʤʦʜʠʬʽʢʦʚʘʥʠʭ ʨʦʩʣʠʥ. ʊʘʢ, ʟ 

ʚʝʣʠʢʦʶ ʡʤʦʚʽʨʥʽʩʪʶ ʤʦʞʥʘ ʩʢʘʟʘʪʠ, ʱʦ ʧʨʘʢʪʠʯʥʦ ʚʩʽ ʧʨʦʜʫʢʪʠ, ʚʠʨʦʙʣʝʥʽ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʫʢʫʨʫʜʟʷʥʦʾ, ʩʦʻʚʦʾ ʘʙʦ ʙʘʚʦʚʥʷʥʦʾ ʦʣʽʾ, ʤʽʩʪʷʪʴ ʛʝʥʝʪʠʯʥʦ 

ʟʤʽʥʝʥʠʡ ʤʘʪʝʨʽʘʣ. 

ɹʽʦʙʝʟʧʝʢʘ ʪʨʘʥʩʛʝʥʥʠʭ ʨʦʩʣʠʥ ʟʘʣʠʰʘʻʪʴʩʷ ʧʨʝʜʤʝʪʦʤ ʛʦʩʪʨʠʭ ʜʠʩʢʫʩʽʡ 

ʫ ʩʫʩʧʽʣʴʩʪʚʽ. ʗʢ ʽ ʚʩʝ ʚʘʞʣʠʚʦ ʥʦʚʝ ʫ ʥʘʰʦʤʫ ʞʠʪʪʽ, ʪʨʘʥʩʛʝʥʥʽ ʨʦʩʣʠʥʠ 

ʥʝʦʜʥʦʟʥʘʯʥʦ ʩʧʨʠʡʤʘʶʪʴʩʷ ʩʫʩʧʽʣʴʩʪʚʦʤ. ʇʨʦʪʠʚʥʠʢʠ ʪʨʘʥʩʛʝʥʥʠʭ ʨʦʩʣʠʥ 

ʩʪʚʝʨʜʞʫʶʪʴ, ʱʦ ʚʠʨʦʱʫʚʘʥʥʷ ʪʘʢʠʭ ʨʦʩʣʠʥ ʤʦʞʝ ʙʫʪʠ ʥʝʙʝʟʧʝʯʥʠʤ ʷʢ ʜʣʷ 

ʣʶʜʠʥʠ, ʪʘʢ ʽ ʜʣʷ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ɹʽʣʴʰʽʩʪʴ ʮʠʭ ʩʪʨʘʭʽʚ, ʰʚʠʜʰʝ 

ʟʘ ʚʩʝ, ʧʦʨʦʜʞʝʥʽ ʥʝʜʦʩʪʘʪʥʽʤ ʨʦʟʫʤʽʥʥʷʤ ʩʫʪʥʦʩʪʽ ʪʨʘʥʩʛʝʥʥʠʭ ʨʦʩʣʠʥ ʽ 

ʧʨʦʩʪʦ ʥʝʧʨʠʷʟʥʶ ʜʦ ʚʩʴʦʛʦ ʥʦʚʦʛʦ. ɸʣʝ ʜʝʷʢʽ ʘʨʛʫʤʝʥʪʠ ʧʨʦʪʠ ɻʄ-ʨʦʩʣʠʥ 

ʟʘʩʣʫʛʦʚʫʶʪʴ ʥʘ ʜʦʢʣʘʜʥʠʡ ʨʦʟʛʣʷʜ. ʊʘʢ, ʧʨʦʪʠʚʥʠʢʠ ɻʄ-ʨʦʩʣʠʥ ʩʪʚʝʨʜʞʫʶʪʴ, 

ʱʦ ʪʨʘʥʩʛʝʥʥʽ ʨʦʩʣʠʥʠ ʟʜʘʪʥʽ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʪʠ ʥʘ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ: 

ʯʝʨʝʟ ʪʘʢ ʟʚʘʥʝ çʛʦʨʠʟʦʥʪʘʣʴʥʝ ʧʝʨʝʥʝʩʝʥʥʷ ʛʝʥʽʚè ʫ ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ; 

ʥʝʧʝʨʝʜʙʘʯʝʥʫ ʜʽʶ ʥʘ ʦʨʛʘʥʽʟʤʠ, ʱʦ ʞʠʚʫʪʴ ʚ ʘʛʨʦʮʝʥʦʟʽ ʘʙʦ ʧʦʨʫʯ (ʥʝʮʽʣʴʦʚʘ 

ʜʽʷ); ʚʠʪʽʢ ʪʨʘʥʩʛʝʥʽʚ ʟ ʧʠʣʢʦʤ ʜʦ ʜʠʢʠʭ ʨʦʜʠʯʽʚ, ʱʦ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ 

ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ. 

ʑʦʜʦ ʤʦʞʣʠʚʦʩʪʽ ʧʝʨʝʥʝʩʝʥʥʷ ɼʅʂ ʟ ɻʄ-ʨʦʩʣʠʥ ʜʦ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, 

ʥʘʫʢʘ ʧʦʢʠ ʱʦ ʪʘʢʠʭ ʬʘʢʪʽʚ ʫ ʧʨʠʨʦʜʽ ʥʝ ʚʠʷʚʠʣʘ. ʗʢʙʠ ʮʝ ʥʘʩʧʨʘʚʜʽ 

ʚʽʜʙʫʚʘʣʦʩʷ ʪʘʢ ʰʚʠʜʢʦ ʽ ʧʨʦʩʪʦ, ʷʢ ʚʚʘʞʘʶʪʴ ʦʧʦʥʝʥʪʠ ʛʝʥʥʦʾ ʽʥʞʝʥʝʨʽʾ 

ʨʦʩʣʠʥ, ʪʦ ʟʘ ʤʽʣʴʡʦʥʠ ʨʦʢʽʚ ʝʚʦʣʶʮʽʾ ʛʝʥʠ ʚʩʽʭ ʦʨʛʘʥʽʟʤʽʚ ʮʽʣʢʦʤ 

ʧʝʨʝʤʽʰʘʣʠʩʷ ʙʠ. ʇʝʨʝʚʘʛʘ ʙʽʣʢʦʚʠʭ ʪʦʢʩʠʥʽʚ, ʱʦ ʧʨʦʜʫʢʫʶʪʴʩʷ ɻʄ-

ʨʦʩʣʠʥʘʤʠ, ʧʝʨʝʜ ʩʠʥʪʝʪʠʯʥʠʤʠ ʧʝʩʪʠʮʠʜʘʤʠ ʦʯʝʚʠʜʥʘ: ʚʝʣʠʢʽ ʪʘ ʥʝʩʪʽʡʢʽ 

ʤʦʣʝʢʫʣʠ ʙʽʣʢʽʚ ʥʝ ʥʘʢʦʧʠʯʫʶʪʴʩʷ ʫ ʧʨʠʨʦʜʽ ï ʰʚʠʜʢʦ ʨʦʟʧʘʜʘʶʪʴʩʷ ʜʦ 
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ʘʤʽʥʦʢʠʩʣʦʪ; ʱʝ, ʚʦʥʠ ʩʧʝʮʠʬʽʯʥʽ, ʪʦʙʪʦ, ʟʥʠʱʫʶʪʴ ʣʠʰʝ ʧʝʚʥʠʭ ʰʢʽʜʥʠʢʽʚ 

(ʙʘʢʪʝʨʽʾ, ʛʨʠʙʠ, ʢʦʤʘʭʠ). ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʮʴʦʛʦ, ʤʘʣʝʥʴʢʽ ʤʦʣʝʢʫʣʠ ʭʽʤʽʯʥʠʭ 

ʧʝʩʪʠʮʠʜʽʚ ʤʘʡʞʝ ʥʝ ʤʘʶʪʴ ʚʠʙʽʨʢʦʚʦʩʪ̔, ʚʨʘʞʘʶʯʠ ʚʩʝ ʚ ʟʦʥʽ ʟʘʩʪʦʩʫʚʘʥʥʷ, ʽ 

ʯʝʨʝʟ ʚʠʩʦʢʫ ʭʽʤʽʯʥʫ ʩʪʘʙʽʣʴʥʽʩʪʴ ʤʦʞʫʪʴ ʧʨʦʭʦʜʠʪʠ ʧʦ ʭʘʨʯʦʚʠʭ ʣʘʥʮʶʛʘʭ ʽ 

ʥʘʢʦʧʠʯʫʚʘʪʠʩʷ ʥʘ ʾʭ ʚʝʨʰʠʥʽ. ʗʩʢʨʘʚʠʤ ʧʨʠʢʣʘʜʦʤ ʻ ʟʘʙʦʨʦʥʝʥʠʡ ɼɼʊ, ʷʢʠʡ 

ʧʽʩʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʦ ʭʘʨʯʦʚʠʭ ʣʘʥʮʶʛʘʭ ʧʦʪʨʘʧʣʷʻ ʥʘ ʩʪʽʣ ʣʶʜʠʥʠ ʫ 

ʢʦʥʮʝʥʪʨʦʚʘʥʦʤʫ ʪʘ ʥʝʟʤʽʥʝʥʦʤʫ ʚʠʛʣʷʜʽ. ʅʝʩʧʨʦʤʦʞʥʠʤʠ ʻ ʽ ʪʚʝʨʜʞʝʥʥʷ, ʱʦ 

ʧʝʨʝʥʝʩʝʥʥʷ ʙʫʜʴ-ʷʢʦʛʦ ʪʨʘʥʩʛʝʥʫ ʟ ʧʠʣʢʦʤ ʥʘʜʘʩʪʴ ʜʠʢʦʤʫ ʚʠʜʫ ʪʘʢʫ ʧʝʨʝʚʘʛʫ, 

ʱʦ ʚʽʥ ʚʠʪʽʩʥʷʻ ʚʩʽ ʽʥʰʽ. ɼʠʢʽ ʨʦʩʣʠʥʠ, ʱʦ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 

ʩʝʣʝʢʮʽʦʥʝʨʘʤʠ ʜʣʷ ʚʠʚʝʜʝʥʥʷ ʥʦʚʠʭ ʩʦʨʪʽʚ ʷʢ ʜʦʥʦʨʠ ʧʦʪʨʽʙʥʠʭ ʦʟʥʘʢ, ʥʝ 

ʚʠʪʽʩʥʷʶʪʴ ʥʘʚʢʦʣʠʰʥʽ. ʋʩʽ ʢʫʣʴʪʫʨʥʽ ʨʦʩʣʠʥʠ ʥʝ ʚʠʪʨʠʤʫʶʪʴ ʢʦʥʢʫʨʝʥʮʽʾ ʟ 

ʜʠʢʠʤʠ, ʦʩʢʽʣʴʢʠ ʚʦʥʠ ʟʘʣʝʞʘʪʴ ʚʽʜ ʣʶʜʠʥʠ ʽ ʟʜʘʪʥʽ ʽʩʥʫʚʘʪʠ ʣʠʰʝ ʟ ʾʾ 

ʜʦʧʦʤʦʛʦʶ. ʇʦʢʠ ʱʦ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʶ, ʥʘʩʘʤʧʝʨʝʜ, ʟʘʛʨʦʞʫʻ ʥʝ ʟʘʤʽʥʘ ʦʜʥʦʛʦ 

ʩʦʨʪʫ (ʘʙʦ ʥʘʚʽʪʴ ʜʝʩʷʪʠ ʩʦʨʪʽʚ) ʥʘ ʽʥʰʠʡ, ʘ ʧʝʨʝʪʚʦʨʝʥʥʷ ʧʨʠʨʦʜʥʠʭ 

ʣʘʥʜʰʘʬʪʽʚ ʥʘ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʽ. ʅʘʚʽʪʴ ʛʽʧʦʪʝʪʠʯʥʘ ʥʝʙʝʟʧʝʢʘ ʟʘʥʝʩʝʥʥʷ 

ʪʨʘʥʩʛʝʥʽʚ ʟ ʧʠʣʢʦʤ ʫ ʜʠʢʽ ʧʦʧʫʣʷʮʽʾ ʩʧʦʨʽʜʥʝʥʠʭ ʚʠʜʽʚ, ʱʦ ʟʘʧʠʣʶʶʪʴʩʷ, ʚ 

ʜʘʥʠʡ ʯʘʩ ʤʦʞʝ ʙʫʪʠ ʟʥʷʪʘ ʦʪʨʠʤʘʥʥʷʤ ʪʨʘʥʩʛʝʥʥʠʭ ʨʦʩʣʠʥ ʟ 

ʪʨʘʥʩʬʦʨʤʦʚʘʥʠʤʠ ʭʣʦʨʦʧʣʘʩʪʘʤʠ (ʪʨʘʥʩʧʣʘʩʪʦʤʥʽ ʨʦʩʣʠʥʠ), ʧʠʣʦʢ ʷʢʠʭ ʥʝ 

ʤʽʩʪʠʪʴ ʪʨʘʥʩʛʝʥʽʚ. 

ɹʽʦʧʝʩʪʠʮʠʜʠ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʭʽʤʽʯʥʠʭ ʧʝʩʪʠʮʠʜʽʚ ʚʠʢʣʠʢʘʣʦ ʧʦʤʽʪʥʝ 

ʟʙʽʣʴʰʝʥʥʷ ʨʽʚʥʷ ʚʠʨʦʙʥʠʮʪʚʘ ʧʨʦʜʫʢʪʽʚ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ. ɰʭʥʻ ʰʠʨʦʢʝ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʠʟʚʝʣʦ ʜʦ ʪʦʛʦ, ʱʦ ʣʶʜʠʥʘ ʤʦʞʝ ʚ ʜʘʥʠʡ ʯʘʩ ʚʠʨʦʙʣʷʪʠ ʙʽʣʴʰʝ 

ʧʨʦʜʫʢʪʽʚ ʟ ʤʝʥʰʠʤʠ ʚʠʪʨʘʪʘʤʠ, ʥʽʞ ʨʘʥʽʰʝ. ʇʨʦʪʝ ʩʧʦʞʠʚʘʯʽ ʚʩʝ ʙʽʣʴʰʝ 

ʪʫʨʙʫʶʪʴʩʷ ʧʨʦ ʷʢʽʩʪʴ ʧʨʦʜʫʢʪʽʚ ʪʘ ʤʦʞʣʠʚʝ ʟʙʝʨʝʞʝʥʥʷ ʟʘʣʠʰʢʽʚ ʧʝʩʪʠʮʠʜʽʚ ʫ 

ʛʦʪʦʚʠʭ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʘʭ. ɹʽʦʪʝʭʥʦʣʦʛʠ ʥʠʥʽ ʽʥʪʝʥʩʠʚʥʦ ʰʫʢʘʶʪʴ ʟʘʤʽʥʫ 

ʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʠʭ ʤʦʞʥʘ ʙʫʣʦ ʙ ʙʦʨʦʪʠʩʷ ʟʽ ʰʢʽʜʥʠʢʘʤʠ ʪʘ 

ʭʚʦʨʦʙʘʤʠ. ʆʯʝʚʠʜʥʠʤ ʧʽʜʭʦʜʦʤ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʽʦʣʦʛʽʯʥʠʭ ʤʝʪʦʜʽʚ ʙʦʨʦʪʴʙʠ, 

ʱʦ ʽʩʥʫʶʪʴ ʫ ʧʨʠʨʦʜʽ. ɺʽʜʦʤʦ, ʱʦ ʚʩʽ ʦʨʛʘʥʽʟʤʠ ʭʚʦʨʽʶʪʴ ʥʘ ʭʘʨʘʢʪʝʨʥʽ ʣʠʰʝ 

ʜʣʷ ʥʠʭ ʩʧʝʮʠʬʽʯʥʽ ʭʚʦʨʦʙʠ, ʘ ʪʘʢʦʞ ʤʘʶʪʴ ʭʠʞʘʢʽʚ, ʚʦʨʦʛʽʚ, ʷʢʽ ʾʭ ʟʥʠʱʫʶʪʴ. 

ʋ ʮʴʦʤʫ ʢʦʥʪʝʢʩʪʽ ʙʽʦʣʦʛʽʯʥʽ ʤʝʪʦʜʠ ʙʦʨʦʪʴʙʠ ʧʦʚô̫ʟʘʥʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 
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ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʾʭ ʫ ʧʦʣʴʦʚʠʭ ʫʤʦʚʘʭ ʜʣʷ ʙʦʨʦʪʴʙʠ ʟʽ 

ʰʢʽʜʥʠʢʘʤʠ ʪʘ ʭʚʦʨʦʙʘʤʠ. ʂʨʽʤ ʪʦʛʦ, ʢʦʤʘʭʠ-ʭʠʞʘʢʠ ʪʘʢʦʞ ʤʦʞʫʪʴ ʙʫʪʠ 

ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ ʮʠʭ ʮʽʣʝʡ. 

ʅʘʡʙʽʣʴʰ ʫʩʧʽʰʥʠʤ ʘʛʝʥʪʦʤ ʙʽʦʢʦʥʪʨʦʣʶ ʚʚʘʞʘʻʪʴʩʷ Bacillus 

thuringiensis, ʷʢʘ ʻ ʩʧʦʨʦʫʪʚʦʨʶʶʯʦʶ ʙʘʢʪʝʨʽʻʶ, ʱʦ ʤʽʩʪʠʪʴ ʢʨʠʩʪʘʣʽʯʥʽ ʙʽʣʢʦʚʽ 

ʚʢʣʶʯʝʥʥʷ. ɰʾ ʙʽʣʢʠ ʜʫʞʝ ʪʦʢʩʠʯʥʽ ʜʣʷ ʢʦʤʘʭ-ʰʢʽʜʥʠʢʽʚ ʽ ʩʧʝʮʠʬʽʯʥʽ ʫ ʧʨʦʷʚʽ 

ʾʭʥʴʦʾ ʘʢʪʠʚʥʦʩʪʽ. ɺʦʥʠ ʚʞʝ ʧʦʥʘʜ 30 ʨʦʢʽʚ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʨʦʪʠ 

ʢʦʤʘʭ, ʷʢʽ ʤʘʶʪʴ ʫ ʩʚʦʻʤʫ ʮʠʢʣʽ ʨʦʟʤʥʦʞʝʥʥʷ ʩʪʘʜʽʶ ʛʫʩʝʥʠʮʽ. B. thuringiensis 

ʟʘʟʚʠʯʘʡ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʩʧʦʨ ʯʠ ʢʨʠʩʪʘʣʽʯʥʠʭ ʚʢʣʶʯʝʥʴ, ʦʪʨʠʤʘʥʠʭ 

ʧʽʩʣʷ ʾʾ ʨʫʡʥʫʚʘʥʥʷ. ɺ ʜʘʥʠʡ ʯʘʩ ʛʝʥ, ʱʦ ʢʦʜʫʻ ʪʦʢʩʠʥ, ʚʠʜʽʣʝʥʠʡ ʪʘ 

ʨʦʟʰʠʬʨʦʚʘʥʠʡ. ʊʦʢʩʠʥ ʚʠʨʦʙʣʷʻʪʴʩʷ ʪʘ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʫ ʚʠʛʣʷʜʽ 

ʨʝʢʦʤʙʽʥʘʥʪʥʦʛʦ ʙʽʣʢʘ. ɻʝʥ ʤʦʞʝ ʙʫʪʠ ʪʘʢʦʞ ʚʢʣʶʯʝʥʠʡ ʫ ʨʽʟʥʽ ʚʠʜʠ ʨʦʩʣʠʥ. 

ʊʘʢʠʤ ʯʠʥʦʤ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʛʦʪʦʚʽ ʤʽʢʨʦʙʥʽ ʙʽʣʢʠ (ʙʽʦʧʝʩʪʠʮʠʜʠ) ʘʙʦ 

ʟʘʭʠʱʘʪʠ ʨʦʩʣʠʥʠ ʰʣʷʭʦʤ ʚʙʫʜʦʚʫʚʘʥʥʷ ʛʝʥʘ, ʱʦ ʢʦʜʫʻ ʪʦʢʩʠʯʥʠʡ ʙʽʣʦʢ, ʷʢʠʡ 

ʝʢʩʧʨʝʩʫʻʪʴʩʷ ʚ ʪʢʘʥʠʥʽ ʨʦʩʣʠʥʠ. 

ʄʽʢʨʦʦʨʛʘʥʽʟʤʠ ʘʙʦ ʧʨʦʜʫʢʪʠ ʾʭ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ, ʷʢʽ ʤʦʞʫʪʴ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ ʷʢ ʙʽʦʣʦʛʽʯʥʽ ʘʛʝʥʪʠ ʧʨʠ ʙʦʨʦʪʴʙʽ ʟ ʢʦʤʘʭʘʤʠ-ʰʢʽʜʥʠʢʘʤʠ, 

ʧʦʚʠʥʥʽ ʚʽʜʧʦʚʽʜʘʪʠ ʥʘʩʪʫʧʥʠʤ ʚʠʤʦʛʘʤ: ʜʽʷʪʠ ʥʝ ʛʽʨʰʝ ʥʽʞ ʭʽʤʽʯʥʽ ʧʝʩʪʠʮʠʜʠ; 

ʙʫʪʠ ʙʝʟʧʝʯʥʠʤʠ, ʤʘʪʠ ʥʠʟʴʢʫ ʪʦʢʩʠʯʥʽʩʪʴ ʜʣʷ ʽʥʰʠʭ ʚʠʜʽʚ ʪʚʘʨʠʥ, ʷʢʽ ʻ 

ʤʽʰʝʥʷʤʠ; ʙʫʪʠ ʩʪʘʙʽʣʴʥʠʤʠ ʧʨʠ ʟʙʝʨʽʛʘʥʥʽ ʪʘ ʜʝʰʝʚʠʤʠ ʟʘ ʾʭ ʤʘʩʦʚʦʛʦ 

ʚʠʨʦʙʥʠʮʪʚʘ; ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʟʚʠʯʘʡʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʙʝʟ ʟʥʘʯʥʠʭ 

ʟʤʽʥ ʤʝʪʦʜʽʚ, ʷʢʽ ʟʘʟʚʠʯʘʡ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʩʽʣʴʩʴʢʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ. ʄʘʶʯʠ 

ʟʘʟʥʘʯʝʥʽ ʚʠʱʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ ʟʥʘʡʜʫʪʴ ʥʝʟʤʽʥʥʠʡ ʨʠʥʦʢ ʟʙʫʪʫ. 

ɹʽʦʛʝʨʙʽʮʠʜʠ. ɻʝʨʙʽʮʠʜʠ ï ʭʽʤʽʯʥʽ ʧʨʝʧʘʨʘʪʠ, ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʙʦʨʦʪʴʙʠ ʟ 

ʙʫʨᾷ̫ ʥʘʤʠ, ʩʪʘʥʦʚʣʷʪʴ ʙʣʠʟʴʢʦ 50% ʩʫʤʘʨʥʦʛʦ ʨʠʥʢʫ ʭʽʤʽʢʘʪʽʚ ʜʣʷ ʩʽʣʴʩʴʢʦʛʦ 

ʛʦʩʧʦʜʘʨʩʪʚʘ. ɰʤ ʚʣʘʩʪʠʚʽ ʪʽ ʩʘʤʽ ʥʝʜʦʣʽʢʠ, ʷʢ ʽ ʧʝʩʪʠʮʠʜʘʤ. ʊʦʤʫ ʥʝʦʙʭʽʜʥʽʩʪʴ 

ʩʪʚʦʨʝʥʥʷ ʙʽʦʛʝʨʙʽʮʠʜʽʚ ʦʯʝʚʠʜʥʘ. ɰʭ ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʥʘ ʦʩʥʦʚʽ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ-ʧʘʪʦʛʝʥʽʚ ʨʦʩʣʠʥ, ʬʝʨʤʝʥʪʽʚ, ʘ ʪʘʢʦʞ ʥʘʧʽʚʧʨʦʜʫʢʪʽʚ, ʷʢʽ 

ʦʪʨʠʤʫʶʪʴ ʙʽʦʢʦʥʚʝʨʩʽʶ. ɼʣʷ ʙʦʨʦʪʴʙʠ ʟ ʦʢʨʝʤʠʤʠ ʚʠʜʘʤʠ ʙʫʨô̫ ʥʽʚ, ʩʪʽʡʢʠʭ ʜʦ 

ʭʽʤʽʯʥʠʭ ʧʨʝʧʘʨʘʪʽʚ, ʟʘʩʪʦʩʦʚʫʶʪʴ ʩʧʝʮʠʬʽʯʥʽ ʪʘ ʪʦʢʩʠʯʥʽ ʜʣʷ ʥʠʭ 
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ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ. ʅʘʡʯʘʩʪʽʰʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʛʨʠʙʢʦʚʽ ʬʽʪʦʧʘʪʦʛʝʥʠ ʪʘ 

ʬʽʪʦʪʦʢʩʠʥʠ. ɼʣʷ ʨʦʟʰʠʨʝʥʥʷ ʩʬʝʨʠ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʝʦʙʭʽʜʥʦ ʦʪʨʠʤʘʥʥʷ 

ʛʨʠʙʢʦʚʠʭ ʬʦʨʤ, ʙʽʣʴʰ ʩʪʽʡʢʠʭ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʫʤʦʚ ʟʦʚʥʽʰʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ, ʱʦ ʟʤʽʥʶʶʪʴʩʷ. ɹʘʢʪʝʨʽʘʣʴʥʽ ʬʽʪʦʧʘʪʦʛʝʥʠ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ 

ʛʨʠʙʢʦʚʠʭ, ʤʝʥʰ ʯʫʪʣʠʚʽ ʜʦ ʬʘʢʪʦʨʽʚ ʟʦʚʥʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʘʣʝ ʡ ʤʝʥʰʦʶ 

ʤʽʨʦʶ ʚʨʘʞʘʶʪʴ ʨʦʩʣʠʥʠ. ʆʩʪʘʥʥʽ ʨʦʟʨʦʙʢʠ ʫ ʮʴʦʤʫ ʥʘʧʨʷʤʽ ʦʙʽʮʷʶʪʴ ʟʥʘʯʥʽ 

ʧʝʨʩʧʝʢʪʠʚʠ. ʂʨʽʤ ʙʽʦʧʝʩʪʠʮʠʜʽʚ ʪʘ ʙʽʦʛʝʨʙʽʮʠʜʽʚ, ʜʣʷ ʟʘʭʠʩʪʫ ʨʦʩʣʠʥ ʚʩʝ 

ʰʠʨʰʝ ʟʘʩʪʦʩʦʚʫʶʪʴ ʙʽʦʣʦʛʽʯʥʽ ʧʨʝʧʘʨʘʪʠ ʜʣʷ ʙʦʨʦʪʴʙʠ ʟʽ ʟʙʫʜʥʠʢʘʤʠ 

ʟʘʭʚʦʨʶʚʘʥʴ. ʅʠʥʽ ʤʘʩʰʪʘʙʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʽʟʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʙʦʨʦʪʴʙʠ ʟ 

ʰʢʽʜʥʠʢʘʤʠ ʽ ʟʙʫʜʥʠʢʘʤʠ ʭʚʦʨʦʙ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ ʜʝʜʘʣʽ ʙʽʣʴʰʝ 

ʨʦʟʰʠʨʶʶʪʴʩʷ. 

ɹʽʦʜʦʙʨʠʚʘ. ɯʥʪʝʥʩʠʚʥʝ ʨʦʩʣʠʥʥʠʮʪʚʦ ʟʙʽʜʥʶʻ ˇʨʫʥʪ ʘʟʦʪʦʤ, ʦʩʢʽʣʴʢʠ 

ʟʥʘʯʥʘ ʡʦʛʦ ʯʘʩʪʢʘ ʱʦʨʽʯʥʦ ʚʠʥʦʩʠʪʴʩʷ ʟ ʥʴʦʛʦ ʨʘʟʦʤ ʽʟ ʫʨʦʞʘʻʤ. ɿ ʜʘʚʥʽʭ ʯʘʩʽʚ 

ʜʣʷ ʚʽʜʥʦʚʣʝʥʥʷ ʪʘ ʧʦʣʽʧʰʝʥʥʷ ˇʨʫʥʪʽʚ ʽʩʥʫʻ ʧʨʘʢʪʠʢʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʦʙʦʚʠʭ 

ʨʦʩʣʠʥ, ʟʜʘʪʥʠʭ ʫ ʩʠʤʙʽʦʟʽ ʟ ʘʟʦʪʬʽʢʩʫʶʯʠʤʠ ʤʽʢʨʦʦʨʛʘʥʽʟʤʘʤʠ ʧʦʧʦʚʥʶʚʘʪʠ 

ˇʨʫʥʪʦʚʽ ʟʘʧʘʩʠ ʘʟʦʪʫ ʚ ʨʝʟʫʣʴʪʘʪʽ ʜʽʘʟʦʪʨʦʬʥʦʩʪʽ. ɺʝʣʠʢʠʡ ʧʦʟʠʪʠʚʥʠʡ ʝʬʝʢʪ 

ʚʽʜ ʚʠʨʦʱʫʚʘʥʥʷ ʙʦʙʦʚʠʭ ʩʧʦʥʫʢʘʚ ʚʯʝʥʠʭ ʜʦ ʚʠʚʯʝʥʥʷ ʮʴʦʛʦ ʧʨʦʮʝʩʫ. ʗʢ 

ʪʽʣʴʢʠ ʙʫʣʘ ʟô̫ ʩʦʚʘʥʘ ʨʦʣʴ ʩʠʤʙʽʦʪʠʯʥʠʭ ʙʘʢʪʝʨʽʡ ʨʦʜʫ Rhizobium ʚ 

ʘʟʦʪʬʽʢʩʘʮʽʾ, ʩʪʘʣʠ ʨʦʟʨʦʙʣʷʪʠ ʩʧʦʩʦʙʠ ʚʥʝʩʝʥʥʷ ʮʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʫ ˇʨʫʥʪ ʪʘ 

ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʜʣʷ ʽʥʦʢʫʣʷʮʽʾ ʥʘʩʽʥʥʷ. ʅʘʡʙʽʣʴʰ ʧʨʦʩʪʠʡ ʩʧʦʩʽʙ ʽʥʦʢʫʣʷʮʽʾ 

ʟʘʩʥʦʚʘʥʠʡ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ ˇʨʫʥʪʫ ʧʽʩʣʷ ʚʠʨʦʱʫʚʘʥʥʷ ʥʘ ʥʴʦʤʫ ʙʦʙʦʚʠʭ 

ʨʦʩʣʠʥ. ɺ ʦʩʪʘʥʥʽ ʨʦʢʠ ʜʣʷ ʚʠʚʯʝʥʥʷ ʙʽʦʣʦʛʽʯʥʦʾ ʘʟʦʪʬʽʢʩʘʮʽʾ ʩʪʘʣʠ 

ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʤʝʪʦʜʠ ʤʦʣʝʢʫʣʷʨʥʦʾ ʙʽʦʣʦʛʽʾ ʪʘ ʥʦʚʽ ʤʝʪʦʜʠ ʛʝʥʝʪʠʢʠ. ɺʠʷʚʣʝʥʦ 

ʧʣʘʟʤʽʜʠ, ʷʢʽ ʥʝʩʫʪʴ ʛʝʥʠ ʘʟʦʪʬʽʢʩʘʮʽʾ, ʱʦ ʚʽʜʥʦʩʥʦ ʣʝʛʢʦ ʧʝʨʝʜʘʶʪʴʩʷ ʚʽʜ 

ʦʜʥʦʛʦ ʰʪʘʤʫ ʙʘʢʪʝʨʽʾ ʜʦ ʽʥʰʦʛʦ. ʇʽʩʣʷ ʮʴʦʛʦ ʟô̫ ʚʠʣʠʩʷ ʩʧʦʜʽʚʘʥʥʷ ʦʪʨʠʤʘʪʠ 

ʤʝʪʦʜʘʤʠ ʢʣʽʪʠʥʥʦʾ ʽ ʛʝʥʝʪʠʯʥʦʾ ʽʥʞʝʥʝʨʽʾ ʨʦʩʣʠʥʠ, ʱʦ ʟʜʘʪʥʽ ʬʽʢʩʫʚʘʪʠ 

ʘʪʤʦʩʬʝʨʥʠʡ ʘʟʦʪ. ʇʨʦʪʝ ʧʝʨʝʥʝʩʝʥʥʷ ʛʝʥʽʚ ʘʟʦʪʬʽʢʩʘʮʽʾ ʪʘ ʡʦʛʦ ʝʢʩʧʨʝʩʽʷ ï 

ʥʘʜʟʚʠʯʘʡʥʦ ʩʢʣʘʜʥʝ ʟʘʚʜʘʥʥʷ. 

ɼʣʷ ʧʦʢʨʘʱʝʥʥʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ ʬʦʩʬʘʪʘʤʠ 

ʽʩʥʫʻ ʝʬʝʢʪʠʚʥʠʡ ʤʝʪʦʜ ʟʘʩʪʦʩʫʚʘʥʥʷ ʬʦʩʬʦʨʦʙʘʢʪʝʨʠʥʫ. ʇʨʝʧʘʨʘʪ ʦʜʝʨʞʫʶʪʴ 
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ʥʘ ʦʩʥʦʚʽ ʩʧʦʨ ʢʫʣʴʪʫʨʠ Bacillus megaterium var. phosphaticum. ʎʽ ʙʘʢʪʝʨʽʾ 

ʧʝʨʝʪʚʦʨʶʶʪʴ ʚʘʞʢʦ ʟʘʩʚʦʶʚʘʥʽ ʤʽʥʝʨʘʣʴʥʽ ʬʦʩʬʘʪʠ ʽ ʬʦʩʬʦʨʦʨʛʘʥʽʯʥʽ 

ʩʧʦʣʫʢʠ (ʥʫʢʣʝʾʥʦʚʽ ʢʠʩʣʦʪʠ, ʥʫʢʣʝʦʧʨʦʪʝʾʜʠ) ʫ ʜʦʩʪʫʧʥʫ ʜʣʷ ʨʦʩʣʠʥ ʬʦʨʤʫ. 

ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʬʦʩʬʦʨʦʙʘʢʪʝʨʠʥ ʥʝ ʟʘʤʽʥʶʻ ʬʦʩʬʦʨʥʽ ʜʦʙʨʠʚʘ ʽ ʥʝ ʜʽʻ ʙʝʟ 

ʥʠʭ. ʇʦʟʠʪʠʚʥʠʡ ʝʬʝʢʪ ʚʽʜ ʟʘʩʪʦʩʫʚʘʥʥʷ ʬʦʩʬʦʨʦʙʘʢʪʝʨʠʥʫ ʧʦʚô̫ ʟʘʥʠʡ ʥʝ 

ʪʽʣʴʢʠ ʟ ʜʦʩʪʘʚʢʦʶ ʟʘʩʚʦʶʚʘʥʠʭ ʬʦʩʬʘʪʽʚ ʜʦ ʨʦʩʣʠʥ, ʘʣʝ ʟʫʤʦʚʣʝʥʠʡ ʪʘʢʦʞ 

ʜʽʻʶ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ (ʪʽʘʤʽʥʫ, ʙʽʦʪʠʥʫ, ʥʽʢʦʪʠʥʦʚʦʾ ʪʘ 

ʧʘʥʪʦʪʝʥʦʚʦʾ ʢʠʩʣʦʪ, ʚʽʪʘʤʽʥʫ ɺ12 ʪʘ ʽʥ.). ɼʘʥʽ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʽ ʨʝʯʦʚʠʥʠ, 

ʧʦʪʨʘʧʣʷʶʯʠ ʥʘ ʧʦʚʝʨʭʥʶ ʥʘʩʽʥʥʷ ʧʨʠ ʽʥʦʢʫʣʷʮʽʾ, ʘ ʧʦʪʽʤ ʫ ʪʢʘʥʠʥʠ ʨʦʩʣʠʥʠ, 

ʩʪʠʤʫʣʶʶʪʴ ʬʦʩʬʦʨʥʝ ʪʘ ʘʟʦʪʥʝ ʞʠʚʣʝʥʥʷ, ʪʦʙʪʦ ʩʧʨʠʷʪʣʠʚʦ ʜʽʶʪʴ ʥʘ 

ʨʦʟʚʠʪʦʢ ʨʦʩʣʠʥ ʥʘ ʧʝʨʰʠʭ ʝʪʘʧʘʭ. 

ʊʦʤʫ ʥʘʡʙʽʣʴʰʠʡ ʚʥʝʩʦʢ ʙʽʦʪʝʭʥʦʣʦʛʽʾ ʚ ʩʽʣʴʩʴʢʝ ʛʦʩʧʦʜʘʨʩʪʚʦ, ʥʘ 

ʟʘʛʘʣʴʥʫ ʜʫʤʢʫ, ʩʣʽʜ ʦʯʽʢʫʚʘʪʠ ʟʘ ʨʘʭʫʥʦʢ ʧʦʢʨʘʱʝʥʥʷ ʚʣʘʩʪʠʚʦʩʪʝʡ 

ʢʫʣʴʪʫʨʥʠʭ ʨʦʩʣʠʥ ʟʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʦʚʠʭ ʤʝʪʦʜʽʚ ʢʣʽʪʠʥʥʦʾ ʪʘ ʛʝʥʝʪʠʯʥʦʾ 

ʽʥʞʝʥʝʨʽʾ. 

 

ʂʦʥʪʨʦʣʴʥʽ ʧʠʪʘʥʥʷ 

1. ʗʢʽ ʽʩʥʫʶʪʴ ʥʘʧʨʷʤʢʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʫ 

ʪʚʘʨʠʥʥʠʮʪʚʽ? 

2. ɺʢʘʞʽʪʴ, ʷʢʽ ʽʩʥʫʶʪʴ ʥʘʧʨʷʤʢʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʨʘʥʩʛʝʥʥʠʭ ʪʚʘʨʠʥ. 

3. ʗʢ ʦʪʨʠʤʫʶʪʴ ʪʨʘʥʩʛʝʥʥʠʭ ʪʚʘʨʠʥ?  

4. ʑʦ ʪʘʢʝ ʢʣʦʥʫʚʘʥʥʷ?  

5. ʏʠʤ ʦʙˇʨʫʥʪʦʚʘʥʘ ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʦʣʦʯʥʦʾ ʟʘʣʦʟʠ ʚ 

ʪʨʘʥʩʛʝʥʥʠʭ ʪʚʘʨʠʥ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʯʫʞʦʨʽʜʥʠʭ ʧʨʦʪʝʾʥʽʚ?  

6. ʗʢʽ ʧʝʨʝʚʘʛʠ ʤʘʶʪʴ ʪʨʘʥʩʛʝʥʥʽ ʪʚʘʨʠʥʠ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʨʝʢʦʤʙʽʥʘʥʪʥʠʤʠ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʘʤʠ ʡ ʢʣʽʪʠʥʥʠʤʠ ʣʽʥʽʷʤʠ ʩʩʘʚʮʽʚ ʚ ʦʜʝʨʞʘʥʥʽ ʢʦʰʪʦʚʥʠʭ 

ʬʘʨʤʘʢʦʣʦʛʽʯʥʠʭ ʨʝʯʦʚʠʥ?  

7. ʗʢʠʤ ʯʠʥʦʤ ʪʨʘʥʩʛʝʥʝʟ ʤʦʞʝ ʧʦʣʝʛʰʠʪʠ ʪʨʘʥʩʧʣʘʥʪʘʮʽʶ ʦʨʛʘʥʽʚ? 

8. ɺʢʘʞʽʪʴ ʦʩʥʦʚʥʽ ʰʣʷʭʠ ʨʦʟʚʠʪʢʫ ʛʝʥʝʪʠʢʠ ʚʠʱʠʭ ʨʦʩʣʠʥ. 

9. ʗʢʽ ʽʩʥʫʶʪʴ ʥʘʧʨʷʤʢʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʨʘʥʩʛʝʥʥʠʭ ʨʦʩʣʠʥ? 
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10. ʑʦ ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʙʽʦʜʦʙʨʠʚʘ?  

11. ʅʘʟʚʽʪʴ ʧʨʠʥʮʠʧʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʙʽʦʧʨʝʧʘʨʘʪʽʚ ʚ ʘʛʨʦʧʨʦʤʠʩʣʦʚʽʡ ʛʘʣʫʟʽ.  

12. ʗʢʽ ʝʢʦʣʦʛʽʯʥʦ ʙʝʟʧʝʯʥʽ ʩʧʦʩʦʙʠ ʟʘʭʠʩʪʫ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʨʦʩʣʠʥ ʻ 

ʘʣʴʪʝʨʥʘʪʠʚʦʶ ʧʝʩʪʠʮʠʜʘʤ?  

13. ʋ ʯʦʤʫ ʧʦʣʷʛʘʻ ʝʢʦʣʦʛʽʯʥʘ ʙʝʟʧʝʯʥʽʩʪʴ ʙʽʦʧʨʝʧʘʨʘʪʽʚ ʪʘ ʙʽʦʜʦʙʨʠʚ?  

14. ʅʘ ʦʩʥʦʚʽ ʷʢʠʭ ʧʦʧʫʣʷʮʽʡ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ ʙʽʦʧʨʝʧʘʨʘʪʠ?  

15. ʗʢʽ ʧʝʨʩʧʝʢʪʠʚʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʽʦʧʨʝʧʘʨʘʪʽʚ ʽ ʙʽʦʜʦʙʨʠʚ ʫ ʧʨʘʢʪʠʮʽ ɸʇʂ?   

16. ʗʢʽ ʽʩʥʫʶʪʴ ʝʢʦʣʦʛʽʯʥʽ ʧʝʨʝʚʘʛʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʙʽʦʧʨʝʧʘʨʘʪʽʚ ʪʘ ʙʽʦʜʦʙʨʠʚ, 

ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʧʝʩʪʠʮʠʜʽʚ?  

17. ʗʢʽ ʙʽʦʣʦʛʽʯʥʽ ʩʧʦʩʦʙʠ ʟʙʘʛʘʯʝʥʥʷ ˇʨʫʥʪʫ ʘʟʦʪʦʤ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ 

ʩʽʣʴʩʴʢʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ? 
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6. ɹɯʆʊɽʍʅʆʃʆɻɯʗ ʊɸ ʄɽɼʀʎʀʅɸ  

 

ɺ ʦʩʥʦʚʽ ʤʝʜʠʯʥʠʭ ʙʽʦʪʝʭʥʦʣʦʛʽʡ ʣʝʞʘʪʴ ʜʦʩʷʛʥʝʥʥʷ ʙʽʦʣʦʛʽʾ ʦʩʪʘʥʥʴʦʾ 

ʯʚʝʨʪʽ ʍʍ ʩʪʦʣʽʪʪʷ: ʨʦʟʰʠʬʨʦʚʢʘ ʛʝʥʦʤʫ ʣʶʜʠʥʠ, ʚʽʜʢʨʠʪʪʷ ʤʦʣʝʢʫʣʷʨʥʠʭ 

ʤʝʭʘʥʽʟʤʽʚ, ʱʦ ʣʝʞʘʪʴ ʚ ʦʩʥʦʚʽ ʧʝʚʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ, ʬʦʨʤʫʚʘʥʥʷ ʫʷʚʣʝʥʥʷ ʧʨʦ 

ʢʣʽʪʠʥʥʽ ʧʨʦʮʝʩʠ ʷʢ ʦʨʛʘʥʽʯʥʫ ʮʽʣʽʩʥʫ ʩʠʩʪʝʤʫ ʽ ʤʦʞʣʠʚʦʩʪʽ ʤʦʜʠʬʽʢʘʮʽʾ 

ʢʣʽʪʠʥʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ɹʽʦʤʝʜʠʯʥʽ ʪʝʭʥʦʣʦʛʽʾ ʧʦʪʨʽʙʥʽ ʜʣʷ ʨʦʟʚʠʪʢʫ 

ʤʦʣʝʢʫʣʷʨʥʦʾ ʤʝʜʠʮʠʥʠ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʾʾ ʜʦʩʷʛʥʝʥʴ ʫ ʢʣʽʥʽʯʥʽʡ ʧʨʘʢʪʠʮʽ, ʫ 

ʪʦʤʫ ʯʠʩʣʽ ʜʣʷ ʧʦʧʝʨʝʜʞʝʥʥʷ ʭʚʦʨʦʙ ʪʘ ʨʝʘʙʽʣʽʪʘʮʽʾ ʧʘʮʽʻʥʪʽʚ. 

ɼʦʩʷʛʥʝʥʥʷ ʫ ʛʘʣʫʟʽ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʦʾ ʙʽʦʣʦʛʽʾ ʪʘ ʙʽʦʪʝʭʥʦʣʦʛʽʾ ʟʘʢʣʘʣʠ 

ʦʩʥʦʚʠ ʥʦʚʦʾ ʤʝʜʠʮʠʥʠ. ʉʫʯʘʩʥʘ ʙʽʦʪʝʭʥʦʣʦʛʽʷ ʨʝʚʦʣʶʮʽʦʥʽʟʫʻ ʤʝʜʠʯʥʫ ʥʘʫʢʫ. 

ɺʦʥʘ ʩʪʚʦʨʶʻ ʪʝʭʥʦʣʦʛʽʯʥʫ ʧʣʘʪʬʦʨʤʫ ʜʣʷ ʚʽʜʢʨʠʪʪʷ ʪʘ ʚʠʨʦʙʥʠʮʪʚʘ ʣʽʢʽʚ, 

ʨʦʟʨʦʙʢʠ ʥʦʚʠʭ ʚʠʜʽʚ ʪʘ ʤʝʪʦʜʽʚ ʣʽʢʫʚʘʥʥʷ, ʚʘʢʮʠʥ ʪʘ ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʤʝʪʦʜʽʚ ʫ 

ʤʝʜʠʮʠʥʽ. ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʙʣʠʟʴʢʦ 90% ʫʩʽʭ ʧʨʦʛʨʘʤ ʙʽʦʪʝʭʥʦʣʦʛʽʾ ʥʘʣʝʞʠʪʴ 

ʜʦ ʤʝʜʠʮʠʥʠ ʪʘ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚô̫ . ʉʪʨʽʤʢʦ ʨʦʟʚʠʚʘʶʪʴʩʷ ʥʦʚʽ ʤʝʪʦʜʠ 

ʜʽʘʛʥʦʩʪʠʢʠ ʟʘʭʚʦʨʶʚʘʥʴ, ʱʦ ʚʘʞʢʦ ʜʽʘʛʥʦʩʪʫʶʪʴʩʷ, ʽ ʚʠʷʚʣʝʥʥʷ ʩʪʽʡʢʠʭ ʜʦ 

ʚʧʣʠʚʫ ʘʥʪʠʙʽʦʪʠʢʽʚ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ. ʅʝʟʘʙʘʨʦʤ ʥʘʡʧʦʰʠʨʝʥʽʰʽ ʛʝʥʝʪʠʯʥʽ 

ʟʘʭʚʦʨʶʚʘʥʥʷ ʜʽʘʛʥʦʩʪʫʚʘʪʠʤʫʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʝʩʪʽʚ, ʩʪʚʦʨʝʥʠʭ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʙʽʦʪʝʭʥʦʣʦʛʽʡ.  

ɺʝʜʫʪʴʩʷ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʽ ʨʦʟʨʦʙʢʠ ʥʦʚʠʭ ʤʝʪʦʜʽʚ ʣʽʢʫʚʘʥʥʷ ʥʘ ʦʩʥʦʚʽ 

ʛʝʥʥʦʾ ʪʘ ʢʣʽʪʠʥʥʦʾ ʪʝʨʘʧʽʾ. ʆʜʥʽʻʶ ʟ ʦʙʣʘʩʪʝʡ, ʱʦ ʥʘʡʙʽʣʴʰ ʘʢʪʠʚʥʦ 

ʨʦʟʚʠʚʘʶʪʴʩʷ, ʥʘ ʩʪʠʢʫ ʤʝʜʠʮʠʥʠ ʪʘ ʙʽʦʪʝʭʥʦʣʦʛʽʾ ʻ ʩʘʤʝ ʛʝʥʥʘ ʪʝʨʘʧʽʷ.  

ɻʝʥʥʘ ʪʝʨʘʧʽʷ ï ʮʝ ʧʝʨʩʧʝʢʪʠʚʥʘ ʙʽʦʪʝʭʥʦʣʦʛʽʷ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻ ʛʝʥʠ ʷʢ 

ʣʽʢʠ ʜʣʷ ʣʽʢʫʚʘʥʥʷ ʧʘʮʽʻʥʪʽʚ. ʄʝʪʦʶ ʛʝʥʥʦʾ ʪʝʨʘʧʽʾ ʻ ʜʦʩʪʘʚʢʘ ʚ ʦʨʛʘʥʽʟʤ 

ʣʶʜʠʥʠ ʛʝʥʝʪʠʯʥʠʭ ʽʥʩʪʨʫʢʮʽʡ ʪʘ ʚʠʨʦʙʥʠʮʪʚʦ ʪʝʨʘʧʝʚʪʠʯʥʠʭ ʙʽʣʢʽʚ ʧʨʦʪʷʛʦʤ 

ʪʨʠʚʘʣʦʛʦ ʧʝʨʽʦʜʫ ʯʘʩʫ. ʇʨʠ ʢʣʽʪʠʥʥʽʡ ʪʝʨʘʧʽʾ ʩʪʘʨʽ ʪʘ ʭʚʦʨʽ ʢʣʽʪʠʥʠ ʪʝʦʨʝʪʠʯʥʦ 

ʤʦʞʫʪʴ ʙʫʪʠ ʟʘʤʽʥʝʥʽ ʥʦʚʠʤʠ ʟʜʦʨʦʚʠʤʠ ʢʣʽʪʠʥʘʤʠ. ɹʘʛʘʪʦ ʚʠʜʽʚ ʨʘʢʫ, ʘ ʪʘʢʦʞ 

ʛʝʥʝʪʠʯʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʪʘʢʽ ʷʢ ʭʚʦʨʦʙʘ ɸʣʴʮʛʝʡʤʝʨʘ ʪʘ ʇʘʨʢʽʥʩʦʥʘ, ʻ 

ʧʦʪʝʥʮʽʡʥʠʤʠ ʢʘʥʜʠʜʘʪʘʤʠ ʥʘ ʛʝʥʥʫ ʪʘ ʢʣʽʪʠʥʥʫ ʪʝʨʘʧʽʶ. ʅʘʡʢʨʘʱʘ 

ʽʥʪʝʨʧʨʝʪʘʮʽʷ ʣʶʜʩʴʢʦʛʦ ʛʝʥʝʪʠʯʥʦʛʦ ʢʦʜʫ ʪʘ ʨʦʟʫʤʽʥʥʷ ʪʦʛʦ, ʷʢ ʛʝʥʠ 
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ʨʝʛʫʣʶʶʪʴ ʙʽʦʣʦʛʽʯʥʽ ʧʨʦʮʝʩʠ, ʜʦʟʚʦʣʠʪʴ ʟʨʦʟʫʤʽʪʠ, ʷʢʽ ʟʤʽʥʠ ʪʘ ʧʦʤʠʣʢʠ ʚ 

ʛʝʥʝʪʠʯʥʦʤʫ ʢʦʜʽ ʤʦʞʫʪʴ ʧʨʠʟʚʦʜʠʪʠ ʜʦ ʧʦʨʫʰʝʥʥʷ ʤʦʣʝʢʫʣʷʨʥʠʭ ʧʨʦʮʝʩʽʚ ʪʘ 

ʨʦʟʚʠʪʢʫ ʟʘʭʚʦʨʶʚʘʥʴ. ʎʝ, ʫ ʩʚʦʶ ʯʝʨʛʫ, ʧʨʠʟʚʝʜʝ ʜʦ ʨʦʟʨʦʙʢʠ ʣʽʢʘʨʩʴʢʠʭ 

ʟʘʩʦʙʽʚ, ʜʽʷ ʷʢʠʭ ʙʫʜʝ ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʫʩʫʥʝʥʥʷ ʧʨʠʯʠʥ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʘ ʥʝ ʣʠʰʝ 

ʥʘ ʢʦʨʝʢʮʽʶ ʩʠʤʧʪʦʤʽʚ. ʌʘʨʤʘʢʦʣʦʛʽʷ ʚʞʝ ʦʪʨʠʤʘʣʘ ʙʝʟʣʽʯ ʨʘʥʽʰʝ ʥʝʜʦʩʪʫʧʥʠʭ 

ʤʦʞʣʠʚʦʩʪʝʡ ʟʘʚʜʷʢʠ ʚʽʜʢʨʠʪʪʶ ʥʦʚʠʭ ʛʝʥʽʚ ʪʘ ʾʭ ʙʽʣʢʦʚʠʭ ʧʨʦʜʫʢʪʽʚ, ʱʦ ʚʝʜʝ 

ʜʦ ʚʠʥʠʢʥʝʥʥʷ ʥʦʚʦʛʦ ʧʦʢʦʣʽʥʥʷ ʣʽʢʽʚ ʽʟ ʚʠʩʦʢʦʶ ʚʠʙʽʨʢʦʚʽʩʪʶ ʜʽʾ ʪʘ ʤʘʣʦʶ 

ʪʦʢʩʠʯʥʽʩʪʶ. 

ɻʦʚʦʨʷʯʠ ʧʨʦ ʤʝʜʠʯʥʫ ʙʽʦʪʝʭʥʦʣʦʛʽʶ, ʥʝ ʤʦʞʥʘ ʥʝ ʚʽʜʟʥʘʯʠʪʠ ʾʾ 

ʚʠʥʷʪʢʦʚʠʡ ʚʥʝʩʦʢ ʫ ʙʦʨʦʪʴʙʫ ʟʽ ʩʪʘʨʽʥʥʷʤ, ʱʦ ʩʪʘʣʦ ʤʦʞʣʠʚʠʤ ʟʘʚʜʷʢʠ 

ʚʽʜʢʨʠʪʪʷʤ ʫ ʤʦʣʝʢʫʣʷʨʥʽʡ ʙʽʦʣʦʛʽʾ, ʨʦʟʛʘʜʮʽ ʩʪʨʫʢʪʫʨʠ ɼʅʂ, ʨʦʟʰʠʬʨʦʚʮʽ 

ʛʝʥʦʤʫ ʣʶʜʠʥʠ ʪʘ ʽʥʰʠʤ ʫʩʧʽʭʘʤ ʫ ʮʽʡ ʛʘʣʫʟʽ. ʈʦʟʚʠʪʦʢ ʛʝʥʝʪʠʯʥʦʾ ʽʥʞʝʥʝʨʽʾ 

ʜʦʟʚʦʣʠʪʴ ʩʫʪʪʻʚʦ ʧʦʣʽʧʰʠʪʠ ʷʢʽʩʪʴ ʤʝʜʠʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʥʘʩʝʣʝʥʥʷ ʽ ʚʞʝ 

ʥʘ ʝʤʙʨʽʦʥʘʣʴʥʽʡ ʩʪʘʜʽʾ ʪʦʯʥʦ ʚʠʷʚʣʷʪʠ ʽ ʚ ʨʝʞʠʤʽ, ʱʦ ʱʘʜʠʪʴ ʦʨʛʘʥʽʟʤ, ʫʩʫʚʘʪʠ 

ʟʘʯʘʪʢʠ ʪʠʭ ʯʠ ʽʥʰʠʭ ʟʘʭʚʦʨʶʚʘʥʴ (ʛʝʥʝʪʠʯʥʠʭ, ʦʥʢʦʣʦʛʽʯʥʠʭ, ʽʥʬʝʢʮʽʡʥʠʭ). 

ʌʘʨʤʘʮʝʚʪʠʯʥʘ ʪʘ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʘ ʛʘʣʫʟʴ ʧʦʩʽʜʘʻ ʦʩʦʙʣʠʚʝ ʤʽʩʮʝ ʫ 

ʩʚʽʪʦʚʽʡ ʝʢʦʥʦʤʽʮʽ. ʎʝ ʚʠʩʦʢʦʪʝʭʥʦʣʦʛʽʯʥʘ ʧʨʦʤʠʩʣʦʚʽʩʪʴ ʟʘ ʦʙʩʷʛʦʤ 

ʘʙʩʦʣʶʪʥʠʭ ʽ ʚʽʜʥʦʩʥʠʭ ʚʠʪʨʘʪ ʥʘ ʅɼɼʂʈ (ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʽ ʪʘ ʜʦʩʣʽʜʥʦ-

ʢʦʥʩʪʨʫʢʪʦʨʩʴʢʽ ʨʦʙʦʪʠ ï ʩʫʢʫʧʥʽʩʪʴ ʨʦʙʽʪ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʦʪʨʠʤʘʥʥʷ ʥʦʚʠʭ 

ʟʥʘʥʴ ʪʘ ʾʭʥʻ ʧʨʘʢʪʠʯʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʠ ʩʪʚʦʨʝʥʥʽ ʥʦʚʦʛʦ ʚʠʨʦʙʫ ʘʙʦ 

ʪʝʭʥʦʣʦʛʽʾ). ʂʨʽʤ ʪʦʛʦ, ʮʝ ʦʜʥʘ ʟ ʥʘʡʙʽʣʴʰ ʩʦʮʽʘʣʴʥʦ ʟʥʘʯʫʱʠʭ ʛʘʣʫʟʝʡ, ʱʦ 

ʟʘʙʝʟʧʝʯʫʻ ʜʦʩʪʫʧ ʧʘʮʽʻʥʪʽʚ ʜʦ ʩʫʯʘʩʥʠʭ ʣʽʢʘʨʩʴʢʠʭ ʧʨʝʧʘʨʘʪʽʚ ʽ ʧʽʜʪʨʠʤʫʻ 

ʩʪʘʙʽʣʴʥʠʡ ʨʦʟʚʠʪʦʢ ʩʠʩʪʝʤʠ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ. 

ʋ ʥʘʰ ʯʘʩ ʬʘʨʤʘʮʝʚʪʠʢʘ ʪʘ ʙʽʦʪʝʭʥʦʣʦʛʽʾ ï ʥʘʡʙʽʣʴʰʠʡ ʩʝʛʤʝʥʪ ʨʠʥʢʫ 

ʦʭʦʨʦʥʠ ʟʜʦʨʦʚô.̫ ʅʘ ʥʴʦʛʦ ʧʨʠʧʘʜʘ ̒70% ʪʘ ʧʦʥʘʜ 1 ʪʨʣʥ ʜʦʣ. ʋ XXI ʩʪʦʣʽʪʪʽ 

ʬʘʨʤʘʮʝʚʪʠʯʥʠʡ ʨʠʥʦʢ ʚʩʪʫʧʠʚ ʫ ʥʦʚʫ ʬʘʟʫ ʩʚʦʛʦ ʨʦʟʚʠʪʢʫ. ɿʘ ʧʨʦʛʥʦʟʦʤ 

Frost&Sullivan, ʫ ʧʝʨʽʦʜ 2016-2025 ʨʦʢʽʚ ʩʚʽʪʦʚʠʡ ʨʠʥʦʢ ʬʘʨʤʘʮʝʚʪʠʢʠ ʪʘ 

ʙ̔ ʦʪʝʭʥʦʣʦʛʽʡ ʟʨʦʩʪʘʪʠʤʝ ʫ ʩʝʨʝʜʥʴʦʤʫ ʥʘ 4,6%, ʘ ʜʦ 2025 ʨʦʢʫ ʡʦʛʦ ʦʙʩʷʛʠ 

ʩʪʘʥʦʚʠʪʠʤʫʪʴ 1,7 ʪʨʣʥ ʜʦʣ. 
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ɹʽʦʪʝʭʥʦʣʦʛʽʯʥʽ ʧʨʝʧʘʨʘʪʠ (ʙʽʦʧʨʝʧʘʨʘʪʠ) ï ʦʜʠʥ ʽʟ ʥʘʡʙʽʣʴʰ ʰʚʠʜʢʦ 

ʟʨʦʩʪʘʶʯʠʭ ʩʝʛʤʝʥʪʽʚ ʬʘʨʤʘʮʝʚʪʠʯʥʦʛʦ ʨʠʥʢʫ. ʅʘ ʾʭʥʶ ʯʘʩʪʢʫ ʧʨʠʧʘʜʘʻ ʧʦʥʘʜ 

20% ʚʩʴʦʛʦ ʦʙʩʷʛʫ ʧʨʦʜʘʞʽʚ. ʋʩʧʽʭ ʮʽʻʾ ʢʘʪʝʛʦʨʽʾ ʧʨʝʧʘʨʘʪʽʚ ʟʘʟʚʠʯʘʡ 

ʧʦʚô̫ ʟʘʥʠʡ ʟ ʾʭ ʙʽʣʴʰʦʶ ʝʬʝʢʪʠʚʥʽʩʪʶ ʧʨʦʪʠ ʭʽʤʽʯʥʦ ʩʠʥʪʝʟʦʚʘʥʠʭ ʧʨʝʧʘʨʘʪʽʚ, 

ʽ ʥʘʚʽʪʴ ʟ ʤʝʥʰʦʶ ʢʽʣʴʢʽʩʪʶ ʧʦʙʽʯʥʠʭ ʝʬʝʢʪʽʚ.  

ɿʘʚʜʷʢʠ ʰʠʨʦʢʦʤʫ ʟʘʩʪʦʩʫʚʘʥʥʶ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʤʝʪʦʜʽʚ ʫ 

ʬʘʨʤʘʮʝʚʪʠʮʽ ʪʘ ʤʝʜʠʮʠʥʽ ʟô̫ ʚʠʣʦʩʷ ʥʦʚʝ ʧʦʥʷʪʪʷ ï çʧʝʨʩʦʥʘʣʽʟʦʚʘʥʘ 

ʤʝʜʠʮʠʥʘè, ʢʦʣʠ ʣʽʢʫʚʘʥʥʷ ʧʘʮʽʻʥʪʘ ʟʜʽʡʩʥʶʻʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʡʦʛʦ 

ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ (ʫ ʪʦʤʫ ʯʠʩʣʽ ʛʝʥʝʪʠʯʥʠʭ) ʦʩʦʙʣʠʚʦʩʪʝʡ, ʽ ʥʘʚʽʪʴ ʧʨʝʧʘʨʘʪʠ, ʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʧʨʦʮʝʩʽ ʣʽʢʫʚʘʥʥʷ, ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ ʽʥʜʠʚʽʜʫʘʣʴʥʦ ʜʣʷ 

ʢʦʞʥʦʛʦ ʢʦʥʢʨʝʪʥʦʛʦ ʧʘʮʽʻʥʪʘ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʡʦʛʦ ʩʪʘʥʫ. 

ʆʜʥʠʤ ʽʟ ʥʘʡʧʝʨʩʧʝʢʪʠʚʥʽʰʠʭ ʥʘʧʨʷʤʢʽʚ ʻ ʩʪʚʦʨʝʥʥʷ ʣʽʢʽʚ ʥʘ ʦʩʥʦʚʽ 

ʤʦʥʦʢʣʦʥʘʣʴʥʠʭ ʘʥʪʠʪʽʣ. ʉʝʨʝʜ ʧô̫ ʪʠ ʧʨʝʧʘʨʘʪʽʚ ʽʟ ʥʘʡʙʽʣʴʰʠʤ ʦʙʩʷʛʦʤ 

ʧʨʦʜʘʞʽʚ ʫ ʩʚʽʪʽ ï ʯʦʪʠʨʠ ʻ ʧʨʝʧʘʨʘʪʘʤʠ ʤʦʥʦʢʣʦʥʘʣʴʥʠʭ ʘʥʪʠʪʽʣ. ɿʘʛʘʣʴʥʠʡ 

ʦʙʩʷʛ ʩʚʽʪʦʚʦʛʦ ʨʠʥʢʫ ʪʘʢʠʭ ʣʽʢʽʚ ʧʝʨʝʚʠʱʫʻ 70 ʤʣʨʜ ʜʦʣ. ʇʦʷʚʘ ʮʠʭ ʧʨʝʧʘʨʘʪʽʚ 

ʩʪʘʣʘ ʤʦʞʣʠʚʦʶ, ʟʦʢʨʝʤʘ, ʟʘʚʜʷʢʠ ʟʘʩʪʦʩʫʚʘʥʥʶ ʪʘʢʦʛʦ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʦʛʦ 

ʤʝʪʦʜʫ, ʷʢ ʛʽʙʨʠʜʠʟʘʮʽʷ (ʰʪʫʯʥʝ ʟʣʠʪʪʷ) ʢʣʽʪʠʥ.  

ʄʦʥʦʢʣʦʥʘʣʴʥʽ ʘʥʪʠʪʽʣʘ ï ʮʝ ʩʧʝʮʽʘʣʴʥʽ çʟʘʭʠʩʥʽè ʙʽʣʢʠ, ʱʦ 

ʧʨʦʜʫʢʫʶʪʴʩʷ ʢʣʽʪʠʥʘʤʠ ʽʤʫʥʥʦʾ ʩʠʩʪʝʤʠ ʣʶʜʠʥʠ ʫ ʚʽʜʧʦʚʽʜʴ ʥʘ ʧʦʷʚʫ ʚ ʢʨʦʚʽ 

ʙʫʜʴ-ʷʢʠʭ ʯʫʞʦʨʽʜʥʠʭ ʘʛʝʥʪʽʚ (ʟʚʘʥʠʭ ʘʥʪʠʛʝʥʘʤʠ): ʙʘʢʪʝʨʽʡ, ʚʽʨʫʩʽʚ, ʦʪʨʫʪ ʪʘ 

ʥ̔. ʄʦʥʦʢʣʦʥʘʣʴʥʽ ʘʥʪʠʪʽʣʘ ʤʘʶʪʴ ʥʝʟʚʠʯʘʡʥʫ, ʫʥʽʢʘʣʴʥʫ ʩʧʝʮʠʬʽʯʥʽʩʪʴ, ʽ 

ʢʦʞʥʝ ʘʥʪʠʪʽʣʦ ʚʧʽʟʥʘ ̒ʪʽʣʴʢʠ ʩʚʽʡ ʘʥʪʠʛʝʥ, ʟʚô̫ ʟʫʻʪʴʩʷ ʟ ʥʠʤ ʽ ʨʦʙʠʪʴ ʡʦʛʦ 

ʙʝʟʧʝʯʥʠʤ ʜʣʷ ʣʶʜʠʥʠ. 

ʋ ʩʫʯʘʩʥʽʡ ʤʝʜʠʮʠʥʽ ʤʦʥʦʢʣʦʥʘʣʴʥʽ ʘʥʪʠʪʽʣʘ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʫ 

ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʮʽʣʷʭ. ʋ ʜʘʥʠʡ ʯʘʩ ʚʦʥʠ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʪʘʢʦʞ ʷʢ 

ʚʠʩʦʢʦʝʬʝʢʪʠʚʥʽ ʧʨʝʧʘʨʘʪʠ ʜʣʷ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ʧʘʮʽʻʥʪʽʚ, ʷʢʽ 

ʩʪʨʘʞʜʘʶʪʴ ʥʘ ʪʘʢʽ ʚʘʞʢʽ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʷʢ ʨʘʢ, ʉʅɯɼ ʪʘ ʽʥ. 

ʉʴʦʛʦʜʥʽ ʤʝʜʠʯʥʘ ʙʽʦʪʝʭʥʦʣʦʛʽʷ ʧʦʩʠʣʝʥʦ ʨʦʟʚʠʚʘʻʪʴʩʷ ʫ ʚʩʴʦʤʫ ʩʚʽʪʽ. 

ʋ ʜʝʷʢʠʭ ʢʨʘʾʥʘʭ, ʥʘʧʨʠʢʣʘʜ ʗʧʦʥʽʾ, ʙʽʦʪʝʭʥʦʣʦʛʽʷ ʦʛʦʣʦʰʝʥʘ çʩʪʨʘʪʝʛʽʯʥʦʶ 
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ʽʥʜʫʩʪʨʽʻʶè, ʘ ʚ ʽʥʰʠʭ, ʥʘʧʨʠʢʣʘʜ ɯʟʨʘʾʣʽ, ʚʭʦʜʠʪʴ ʜʦ ʥʘʫʢʦʚʠʭ ʥʘʧʨʷʤʽʚ ʽʟ 

ʟʘʟʥʘʯʝʥʥʷʤ çʥʘʮʽʦʥʘʣʴʥʠʡ ʧʨʽʦʨʠʪʝʪè. 

ɺʠʜʠ ʤʝʜʠʯʥʠʭ ʙʽʦʪʝʭʥʦʣʦʛʽʡ: 

- ʢʣʽʪʠʥʥʘ ʪʝʨʘʧʽʷ ï ʪʝʭʥʦʣʦʛʽʷ, ʟʘʩʥʦʚʘʥʘ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ ʩʪʦʚʙʫʨʦʚʠʭ 

ʢʣʽʪʠʥ ʘʙʦ ʾʭ ʧʨʦʜʫʢʪʽʚ; 

- ʛʝʥʥʘ ʪʝʨʘʧʽʷ ï ʪʝʭʥʦʣʦʛʽʷ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻ ʤʝʪʦʜʠ ʛʝʥʥʦʾ ʽʥʞʝʥʝʨʽʾ ʫ 

ʤʝʜʠʯʥʽʡ ʧʨʘʢʪʠʮʽ; 

- ʛʝʥʝʪʠʯʥʘ ʜʽʘʛʥʦʩʪʠʢʘ ï ʪʝʭʥʦʣʦʛʽʷ, ʱʦ ʜʦʟʚʦʣʷʻ ʚʠʟʥʘʯʠʪʠ ʥʘʷʚʥʽʩʪʴ 

ʩʧʘʜʢʦʚʠʭ ʟʘʭʚʦʨʶʚʘʥʴ, ʤ̔ʦʚʽʨʥʽʩʪʴ ʾʭ ʥʦʩʽʡʩʪʚʘ; ʟʜʽʡʩʥʶʚʘʪʠ ʧʝʨʝʜʠʢʪʠʚʥʫ 

(ʧʨʦʛʥʦʟʫʻ ʥʝʚʽʜʦʤʽ ʧʦʜʽʾ ʫ ʤʘʡʙʫʪʥʴʦʤʫ) ʜʽʘʛʥʦʩʪʠʢʫ ʪʘ ʚʠʟʥʘʯʘʪʠ ʩʭʠʣʴʥʽʩʪʴ 

ʜʦ ʜʝʷʢʠʭ ʟʘʭʚʦʨʶʚʘʥʴ; ʟʜʽʡʩʥʶʚʘʪʠ ʛʝʥʝʪʠʯʥʦ ʦʙˇʨʫʥʪʦʚʘʥʠʡ ʚʠʙʽʨ ʟʘʩʦʙʽʚ 

ʣʽʢʘʨʩʴʢʦʾ ʪʝʨʘʧʽʾ; 

- ʙʽʦʽʥʬʦʨʤʘʪʠʢʘ ï ʜʦʟʚʦʣʷʻ ʚʠʚʯʘʪʠ ʙʽʦʣʦʛʽʯʥʽ ʧʨʦʮʝʩʠ in silico (ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʢʦʤʧôʁ ʪʝʨʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ); 

- ʙʽʦʬʘʨʤʘʢʦʣʦʛʽʷ ï ʚʠʚʯʘʻ ʬʽʟʽʦʣʦʛʽʯʥʽ ʝʬʝʢʪʠ, ʱʦ ʟʜʽʡʩʥʶʶʪʴʩʷ 

ʨʝʯʦʚʠʥʘʤʠ ʙʽʦʣʦʛʽʯʥʦʛʦ ʪʘ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ. 

ʂʣʽʪʠʥʥʘ ʪʝʨʘʧʽʷ ï ʮʝ ʤʝʜʠʯʥʠʡ ʥʘʧʨʷʤʦʢ, ʱʦ ˇʨʫʥʪʫʪ̒ʴʩʷ ʥʘ ʚʚʝʜʝʥʥʽ 

ʚ ʦʨʛʘʥʽʟʤ ʧʘʮʽʻʥʪʘ ʧʨʝʧʘʨʘʪʽʚ, ʱʦ ʤʽʩʪʷʪʴ ʞʠʚʽ ʢʣʽʪʠʥʠ ʣʶʜʠʥʠ. ʋ ʢʣʽʪʠʥʥʽʡ 

ʪʝʨʘʧʽʾ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʨʽʟʥʦʤʘʥʽʪʥʽ ʚʠʜʠ ʩʪʦʚʙʫʨʦʚʠʭ ʢʣʽʪʠʥ. ʉʪʦʚʙʫʨʦʚʽ 

ʢʣʽʪʠʥʠ ï ʮʝ ʢʣʽʪʠʥʠ-ʧʦʧʝʨʝʜʥʠʢʠ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʢʣʽʪʠʥ ʚ ʦʨʛʘʥʽʟʤʽ, ʷʢʽ 

ʤʦʞʫʪʴ ʜʘʪʠ ʧʦʯʘʪʦʢ ʙʫʜʴ-ʷʢʽʡ ʪʢʘʥʠʥʽ. ʊʝʨʘʧʝʚʪʠʯʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʩʪʦʚʙʫʨʦʚʠʭ ʢʣʽʪʠʥ ʦʙʫʤʦʚʣʝʥʘ ʾʭ ʚʽʜʥʦʚʣʶʚʘʣʴʥʠʤ ʝʬʝʢʪʦʤ. ʅʘ ʩʴʦʛʦʜʥʽ 

ʢʣʽʪʠʥʥʘ ʪʝʨʘʧʽʷ ï ʦʜʠʥ ʽʟ ʥʘʡʧʝʨʩʧʝʢʪʠʚʥʽʰʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʣʽʢʫʚʘʥʥʷ ʭʚʦʨʦʙ, 

ʷʢʽ ʥʝʱʦʜʘʚʥʦ ʚʚʘʞʘʣʠʩʷ ʥʝʚʠʣʽʢʦʚʥʠʤʠ.  

ʉʪʦʚʙʫʨʦʚʽ ʢʣʽʪʠʥʠ ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʥʘ ʝʤʙʨʽʦʥʘʣʴʥʽʡ ʩʪʘʜʽʾ, ʘ ʪʘʢʦʞ ʟ 

ʜʦʨʦʩʣʦʛʦ ʦʨʛʘʥʽʟʤʫ. ʅʘ ʨʘʥʥʴʦʤʫ ʝʪʘʧʽ ʟʘʨʦʜʢʦʚʦʛʦ ʨʦʟʚʠʪʢʫ (ʩʪʘʜʽʷ ʤʦʨʫʣʠ) 

ʚʩʽ ʩʪʦʚʙʫʨʦʚʽ ʢʣʽʪʠʥʠ ʦʨʛʘʥʽʟʤʫ, ʱʦ ʙʝʨʫʪʴ ʧʦʯʘʪʦʢ ʚʽʜ ʟʘʧʣʽʜʥʝʥʦʾ 

ʷʡʮʝʢʣʽʪʠʥʠ, ʻ ʪʦʪʠʧʦʪʝʥʪʥʠʤʠ, ʪʦʙʪʦ ʤʘʶʪʴ ʟʜʘʪʥʽʩʪʴ ʜʦ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʫ 

ʨʽʟʥʽ ʪʠʧʠ ʢʣʽʪʠʥ. ʗʢʱʦ ʥʘ ʮʽʡ ʩʪʘʜʽʾ ʤʦʨʫʣʘ ʜʽʣʠʪʴʩʷ ʥʘʚʧʽʣ, ʫʪʚʦʨʶʶʪʴʩʷ 

ʦʜʥʦʷʡʮʝʚʽ (ʤʦʥʦʟʠʛʦʪʥʽ) ʙʣʠʟʥʶʢʠ. ʏʝʨʝʟ ʯʦʪʠʨʠ ʜʦʙʠ ʧʽʩʣʷ ʟʘʧʣʽʜʥʝʥʥʷ ʟ 
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ʤʦʨʫʣʠ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʙʘʛʘʪʦʨʘʟʦʚʦʛʦ ʢʣʽʪʠʥʥʦʛʦ ʧʦʜʽʣʫ, ʬʦʨʤʫʻʪʴʩʷ 

ʙʣʘʩʪʦʮʠʩʪʘ, ʱʦ ʤʽʩʪʠʪʴ ʧʝʨʰʽ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʽ ʢʣʽʪʠʥʠ: ʚʦʥʠ 

ʜʠʬʝʨʝʥʮʽʶʶʪʴʩʷ ʚ ʨʽʟʥʽ ʪʠʧʠ ʢʣʽʪʠʥ (ʤʫʣʴʪʠʧʦʪʝʥʪʥʽ), ʥʘʧʨʠʢʣʘʜ ʢʣʽʪʠʥʠ 

ʢʨʦʚʽ ʘʙʦ ʰʢʽʨʥʠʭ ʧʦʢʨʠʚʽʚ. ʋ ʟʘʨʦʜʢʘ ʣʶʜʠʥʠ ʜʦ ʚʦʩʴʤʦʛʦ ʪʠʞʥʷ ʧʽʩʣʷ 

ʟʘʧʣʽʜʥʝʥʥʷ ʙʽʣʴʰʽʩʪʴ ʝʤʙʨʽʦʥʘʣʴʥʠʭ ʩʪʦʚʙʫʨʦʚʠʭ ʢʣʽʪʠʥ ʫʞʝ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥ ̔

(ʨʠʩ. 88).  

 

ʈʠʩ. 88. ʉʭʝʤʘ ʜʠʬʝʨʝʥʮʽʘʮʽʾ ʩʪʦʚʙʫʨʦʚʠʭ ʢʣʽʪʠʥ ʫ ʧʨʦʮʝʩʽ ʨʦʟʚʠʪʢʫ 

ʝʤʙʨʽʦʥʘ ʣʶʜʠʥʠ 

 

ʊʘʢʠʤ ʯʠʥʦʤ, ʝʤʙʨʽʦʥʘʣʴʥʽ ʩʪʦʚʙʫʨʦʚʽ ʢʣʽʪʠʥʠ ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ:  

1) ʟ ʙʣʘʩʪʦʮʠʩʪʠ ʣʶʜʠʥʠ, ʷʢʱʦ ʚ ʨʝʟʫʣʴʪʘʪʽ ʟʘʧʣʽʜʥʝʥʥʷ in vitro 

ʫʪʚʦʨʶʻʪʴʩʷ ʙʝʟʣʽʯ ʙʣʘʩʪʦʮʠʩʪ, ʟ ʷʢʠʭ ʧʦʪʨʽʙʥʘ ʣʠʰʝ ʦʜʥʘ (ʘʙʦ ʢʽʣʴʢʘ);  

2) ʟ ʝʤʙʨʽʦʥʘʣʴʥʦʾ ʪʢʘʥʠʥʠ ʧʽʜ ʯʘʩ ʧʝʨʝʨʠʚʘʥʥʷ ʚʘʛʽʪʥʦʩʪʽ;  

3) ʟ ʢʫʣʴʪʫʨʠ ʢʣʽʪʠʥ, ʱʦ ʨʦʟʚʠʥʫʣʠʩʷ ʜʦ ʩʪʘʜʽʾ ʙʣʘʩʪʦʮʠʩʪʠ, ʦʪʨʠʤʘʥʠʭ ʚ 

ʨʝʟʫʣʴʪʘʪʽ ʧʝʨʝʥʝʩʝʥʥʷ ʜʠʧʣʦʾʜʥʦʛʦ ʢʣʽʪʠʥʥʦʛʦ ʷʜʨʘ ʚ ʷʡʮʝʢʣʽʪʠʥʫ, ʚʣʘʩʥʝ ʷʜʨʦ 

ʷʢʦʾ ʙʫʣʦ ʧʦʧʝʨʝʜʥʴʦ ʚʠʜʘʣʝʥʦ (ʢʣʦʥʫʚʘʥʥʷ). 

ɽʤʙʨʽʦʥʘʣʴʥʽ ʩʪʦʚʙʫʨʦʚʽ ʢʣʽʪʠʥʠ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʧʨʠ ʚʠʚʯʝʥʥʽ 

ʤʦʣʝʢʫʣʷʨʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʨʦʟʚʠʪʢʫ ʦʨʛʘʥʽʟʤʫ ʪʘ ʧʨʠʯʠʥ ʧʘʪʦʣʦʛʽʡ, ʥʘʧʨʠʢʣʘʜ 

ʚʨʦʜʞʝʥʠʭ ʜʝʬʝʢʪʽʚ, ʦʥʢʦʣʦʛʽʯʥʠʭ ʭʚʦʨʦʙ ʪʘ ʽʥʰʠʭ. ɯʥʰʠʡ ʧʨʠʢʣʘʜ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʤʙʨʽʦʥʘʣʴʥʠʭ ʩʪʦʚʙʫʨʦʚʠʭ ʢʣʽʪʠʥ ï ʩʪʚʦʨʝʥʥʷ ʢʦʣʝʢʮʽʾ 

ʢʣʽʪʠʥʥʠʭ ʢʫʣʴʪʫʨ ʨʽʟʥʠʭ ʣʽʥʽʡ ʟ ʤʝʪʦʶ ʚʠʚʯʝʥʥʷ ʜʽʾ ʥʦʚʠʭ ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ 

ʥʘ ʪʢʘʥʠʥʠ ʦʨʛʘʥʽʟʤʫ. ʅʘʨʝʰʪʽ, ʪʨʝʪʽʡ ʧʝʨʩʧʝʢʪʠʚʥʠʡ ʥʘʧʨʷʤʦʢ ï ʢʣʽʪʠʥʥʘ 

ʪʝʨʘʧʽʷ ʭʨʦʥʽʯʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ: ʟʦʢʨʝʤʘ ʪʨʘʥʩʧʣʘʥʪʘʮʽʷ ʢʣʽʪʠʥ ʦʩʪʨʽʚʮʽʚ 

ʧʽʜʰʣʫʥʢʦʚʦʾ ʟʘʣʦʟʠ, ʦʪʨʠʤʘʥʠʭ ʟʽ ʩʪʦʚʙʫʨʦʚʠʭ ʢʣʽʪʠʥ, ʤʦʛʣʘ ʙ ʜʦʧʦʤʦʛʪʠ 

ʜʽʪʷʤ ʟ ʜʽʘʙʝʪʦʤ ɯ ʪʠʧʫ (ʨʠʩ. 89). 
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ʈʠʩ. 89. ʉʭʝʤʠ ʪʝʨʘʧʝʚʪʠʯʥʦʛʦ ʢʣʦʥʫʚʘʥʥʷ 

 

ʉʪʦʚʙʫʨʦʚʽ ʢʣʽʪʠʥʠ, ʭʦʯʘ ʡ ʫ ʟʥʘʯʥʦ ʤʝʥʰʽʡ ʢʽʣʴʢʦʩʪʽ, ʤʦʞʥʘ ʦʪʨʠʤʫʚʘʪʠ 

ʟ ʜʦʨʦʩʣʦʛʦ ʦʨʛʘʥʽʟʤʫ. ʄʫʣʴʪʠʧʦʪʝʥʪʥʽ ʩʪʦʚʙʫʨʦʚʽ ʢʣʽʪʠʥʠ ʢʽʩʪʢʦʚʦʛʦ ʤʦʟʢʫ 

ʢʦʨʦʪʢʠʡ ʯʘʩ ʧʝʨʝʙʫʚʘʶʪʴ ʫ ʢʨʦʚô̫ ʥʦʤʫ ʨʫʩʣʽ, ʧʦʪʽʤ ʚʦʥʠ ʜʠʬʝʨʝʥʮʽʶʶʪʴʩʷ ʽ 

ʜʘʶʪʴ ʧʦʯʘʪʦʢ ʫʩʽʤ ʣʽʥʽʷʤ ʢʣʽʪʠʥ ʢʨʦʚʽ. 

ʉʪʦʚʙʫʨʦʚʽ ʢʣʽʪʠʥʠ ʙʫʣʠ ʚʠʷʚʣʝʥʽ ʽ ʚ ʽʥʰʠʭ ʪʢʘʥʠʥʘʭ ʜʦʨʦʩʣʠʭ ʪʚʘʨʠʥ: 

ʥʘʧʨʠʢʣʘʜ ʩʪʦʚʙʫʨʦʚʽ ʢʣʽʪʠʥʠ ʥʝʡʨʦʥʽʚ (ʫ ʚʽʜʜʘʣʝʥʽʡ ʪʢʘʥʠʥʽ ʤʦʟʢʫ). ɺ 

ʝʢʩʧʝʨʠʤʝʥʪʘʭ ʟ ʪʚʘʨʠʥʘʤʠ ʙʫʣʦ ʧʦʢʘʟʘʥʦ, ʱʦ ʩʪʦʚʙʫʨʦʚʽ ʢʣʽʪʠʥʠ ʤʦʞʫʪʴ 

ʟʘʟʥʘʚʘʪʠ çʧʝʨʝʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷè, ʪʦʙʪʦ ʧʨʠ ʪʨʘʥʩʧʣʘʥʪʘʮʽʾ ʟ ʦʜʥʽʻʾ ʪʢʘʥʠʥʠ ʚ 

ʽʥʰʫ ʥʘʙʫʚʘʪʠ ʥʦʚʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ, ʭʘʨʘʢʪʝʨʥʠʭ ʜʣʷ ʢʣʽʪʠʥ ʪʢʘʥʠʥʠ-

ʨʝʮʠʧʽʻʥʪʘ. ɺʚʝʜʝʥʥʷ ʩʪʦʚʙʫʨʦʚʠʭ ʢʣʽʪʠʥ ʢʽʩʪʢʦʚʦʛʦ ʤʦʟʢʫ ʧʘʮʽʻʥʪʘʤ, ʷʢʽ 

ʧʝʨʝʥʝʩʣʠ ʽʥʬʘʨʢʪ ʤʽʦʢʘʨʜʘ, ʧʦʢʨʘʱʫʻ ʨʦʙʦʪʫ ʩʝʨʮʷ. 

ʋ ʨʘʟʽ ʣʝʡʢʝʤʽʾ ʪʘʢʦʞ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʦʟʠʪʠʚʥʠʡ ʝʬʝʢʪ ʚʽʜ ʪʝʨʘʧʽʾ 

ʩʪʦʚʙʫʨʦʚʠʤʠ ʢʣʽʪʠʥʘʤʠ ʜʦʨʦʩʣʦʛʦ ʦʨʛʘʥʽʟʤʫ. ɼʫʞʝ ʚʝʣʠʢʘ ʧʝʨʝʚʘʛʘ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʪʦʚʙʫʨʦʚʠʭ ʢʣʽʪʠʥ ʜʦʨʦʩʣʦʛʦ ʦʨʛʘʥʽʟʤʫ ʧʦʣʷʛʘʻ ʚ ʾʭ 

ʽʤʫʥʦʩʫʤʽʩʥʦʩʪʽ, ʦʩʢʽʣʴʢʠ ʜʦʥʦʨ ʨʝʮʠʧʽʻʥʪʘ ï ʪʘ ʩʘʤʘ ʣʶʜʠʥʘ. ɺʦʥʠ ʤʘʶʪʴ 

ʫʨʦʜʞʝʥʽ ʪʘ ʥʘʙʫʪʽ ʧʨʦʪʷʛʦʤ ʞʠʪʪʷ ʛʝʥʝʪʠʯʥʽ ʜʝʬʝʢʪʠ. ʆʜʥʘʢ, ʦʪʨʠʤʘʥʥʷ 

ʩʪʦʚʙʫʨʦʚʠʭ ʢʣʽʪʠʥ ʜʦʨʦʩʣʦʛʦ ï ʟʥʘʯʥʦ ʙʽʣʴʰʝ ʩʢʣʘʜʥʝ ʟʘʚʜʘʥʥʷ, ʥʽʞ 

ʦʪʨʠʤʘʥʥʷ ʝʤʙʨʽʦʥʘʣʴʥʠʭ ʩʪʦʚʙʫʨʦʚʠʭ ʢʣʽʪʠʥ. 
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ɻʝʥʥʘ ʪʝʨʘʧʽʷ ï ʮʝ ʣʽʢʫʚʘʥʥʷ ʩʧʘʜʢʦʚʠʭ, ʪʘ ʥʝʩʧʘʜʢʦʚʠʭ (ʽʥʬʝʢʮʽʡʥʠʭ, 

ʟʣʦʷʢʽʩʥʠʭ ʪʘ ʽʥ.) ʟʘʭʚʦʨʶʚʘʥʴ ʰʣʷʭʦʤ ʫʚʝʜʝʥʥʷ ʛʝʥʽʚ ʫ ʩʦʤʘʪʠʯʥʽ ʢʣʽʪʠʥʠ 

ʧʘʮʽʻʥʪʽʚ ʟ ʤʝʪʦʶ ʩʧʨʷʤʦʚʘʥʦʾ ʟʤʽʥʠ ʛʝʥʥʠʭ ʜʝʬʝʢʪʽʚ ʘʙʦ ʥʘʜʘʥʥʷ ʢʣʽʪʠʥʘʤ 

ʥʦʚʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ. ɻʝʥʥʘ ʪʝʨʘʧʽʷ ʤʦʞʝ ʧʨʘʮʶʚʘʪʠ ʟʘ ʜʝʢʽʣʴʢʦʤʘ ʤʝʭʘʥʽʟʤʘʤʠ: 

- ʟʘʤʽʥʘ ʭʚʦʨʦʙʦʪʚʦʨʥʦʛʦ ʛʝʥʘ ʟʜʦʨʦʚʦʶ ʢʦʧʽʻʶ; 

- çʚʠʢʣʶʯʝʥʥʷè ʛʝʥʘ, ʱʦ ʚʠʢʣʠʢʘʻ ʭʚʦʨʦʙʫ; 

- ʚʚʝʜʝʥʥʷ ʥʦʚʦʛʦ ʘʙʦ ʤʦʜʠʬʽʢʦʚʘʥʦʛʦ ʛʝʥʘ ʚ ʦʨʛʘʥʽʟʤ, ʱʦʙ ʜʦʧʦʤʦʛʪʠ ʫ 

ʣʽʢʫʚʘʥʥʽ ʭʚʦʨʦʙʠ. 

ɼʣʷ ʚʚʝʜʝʥʥʷ ʫ ʢʣʽʪʠʥʠ ʥʦʚʠʭ ʛʝʥʽʚ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʚʝʢʪʦʨʠ ï ʤʦʣʝʢʫʣʠ 

ɼʅʂ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʷʢ çʪʨʘʥʩʧʦʨʪʥʠʡ ʟʘʩʽʙè ʜʣʷ ʰʪʫʯʥʦʛʦ ʧʝʨʝʥʝʩʝʥʥʷ 

ʛʝʥʝʪʠʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. 

ʅʘʧʨʠʢʣʘʜ, ʚʽʨʫʩʠ ʤʘʶʪʴ ʧʨʠʨʦʜʥʫ ʟʜʘʪʥʽʩʪʴ ʜʦʩʪʘʚʣʷʪʠ ʛʝʥʝʪʠʯʥʠʡ 

ʤʘʪʝʨʽʘʣ ʫ ʢʣʽʪʠʥʠ ʽ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʷʢ ʚʝʢʪʦʨʠ. ʇʝʨʰ ʥʽʞ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚʽʨʫʩ ʜʣʷ ʧʝʨʝʥʝʩʝʥʥʷ ʪʝʨʘʧʝʚʪʠʯʥʠʭ ʛʝʥʽʚ ʫ ʢʣʽʪʠʥʠ, ʡʦʛʦ 

ʤʦʜʠʬʽʢʫʶʪʴ, ʱʦʙ ʫʩʫʥʫʪʠ ʟʜʘʪʥʽʩʪʴ ʚʠʢʣʠʢʘʪʠ ʟʘʭʚʦʨʶʚʘʥʥʷ.  

ɺʠʢʦʨʠʩʪʘʥʥʷ ʪʝʭʥʦʣʦʛʽʾ CRISPR/Cas9 ʫ ʛʝʥʥʽʡ ʪʝʨʘʧʽʾ ʜʦʟʚʦʣʷʻ ʪʦʯʥʦ 

ʟʤʽʥʶʚʘʪʠ ɼʅʂ ʢʣʽʪʠʥ. ʗʢʱʦ ʧʦʻʜʥʘʪʠ CRISPR/Cas9 ʟ ʜʦʩʪʘʚʢʦʶ ʟʘ 

ʜʦʧʦʤʦʛʦʶ çʚʝʢʪʦʨʽʚè, ʮʝ ʜʦʟʚʦʣʠʪʴ ʩʠʩʪʝʤʥʦ ʚʧʣʠʚʘʪʠ ʥʘ ʦʨʛʘʥʽʟʤ ʪʘ 

ʟʤʽʥʶʚʘʪʠ ʛʝʥʦʤ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʢʣʽʪʠʥ. 

ɻʝʥʥʘ ʪʝʨʘʧʽʷ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʘ ʜʣʷ ʤʦʜʠʬʽʢʘʮʽʾ ʢʣʽʪʠʥ ʫʩʝʨʝʜʠʥʽ 

(in vivo) ʘʙʦ ʧʦʟʘ (ex vivo) ʦʨʛʘʥʽʟʤʦʤ (ʨʠʩ. 90, 91).  

 

ʈʠʩ. 90. ɻʝʥʥʘ ʪʝʨʘʧʽ̫  in vivo 
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ʂʦʣʠ ʮʝ ʨʦʙʠʪʴʩʷ ʚʩʝʨʝʜʠʥʽ ʪʽʣʘ, ʣʽʢʘʨ ʚʚʦʜʠʪʴ ʛʝʥ, ʚ ʪʫ ʡʦʛʦ ʯʘʩʪʠʥʫ, ʷʢʘ 

ʤʘʻ ʜʝʬʝʢʪʥʽ ʢʣʽʪʠʥʠ.  

ɼʣʷ ʤʦʜʠʬʽʢʘʮʽʾ ʢʣʽʪʠʥ ʧʦʟʘ ʦʨʛʘʥʽʟʤʦʤ ʢʨʦʚ, ʢʽʩʪʢʦʚʠʡ ʤʦʟʦʢ ʘʙʦ ʽʥʰʫ 

ʪʢʘʥʠʥʫ ʤʦʞʥʘ ʚʟʷʪʠ ʫ ʧʘʮʽʻʥʪʘ, ʘ ʢʦʥʢʨʝʪʥʽ ʪʠʧʠ ʢʣʽʪʠʥ ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ ʫ 

ʣʘʙʦʨʘʪʦʨʽʾ. ʅʦʚʠʡ ʛʝʥ ʚʚʦʜʠʪʴʩʷ ʫ ʮʽ ʢʣʽʪʠʥʠ. ʂʣʽʪʠʥʠ ʟʘʣʠʰʘʶʪʴ ʜʣʷ 

ʨʦʟʤʥʦʞʝʥʥʷ ʚ ʣʘʙʦʨʘʪʦʨʽʾ, ʘ ʧʦʪʽʤ ʟʥʦʚʫ ʚʚʦʜʷʪʴ ʧʘʮʽʻʥʪʫ, ʜʝ ʚʦʥʠ 

ʨʦʟʤʥʦʞʫʶʪʴʩʷ ʜʘʣʽ ʽ ʚ ʢʽʥʮʝʚʦʤʫ ʧʽʜʩʫʤʢʫ ʜʘʶʪʴ ʙʘʞʘʥʠʡ ʝʬʝʢʪ. ɿʘʤʽʥʝʥʽ 

ʧʨʘʮʶʶʯʽ ʢʣʽʪʠʥʠ ʚʠʣʽʢʫʶʪʴ ʣʶʜʠʥʫ, ʘʣʝ ʮʝ ʥʝ ʟʘʚʘʜʠʪʴ ʾʭʥʽʤ ʜʽʪʷʤ 

ʫʩʧʘʜʢʦʚʫʚʘʪʠ ʚʠʭʽʜʥʠʡ ʜʝʬʝʢʪʥʠʡ ʛʝʥ. ʑʦʙ ʛʘʨʘʥʪʫʚʘʪʠ, ʱʦ ʤʘʡʙʫʪʥʽ 

ʧʦʢʦʣʽʥʥʷ ʩʽʤôʾ ʧʘʮʽʻʥʪʘ ʥʝ ʙʫʜʫʪʴ ʤʘʪʠ ʛʝʥʝʪʠʯʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʡʦʛʦ ʩʪʘʪʝʚʽ 

ʢʣʽʪʠʥʠ ʧʦʚʠʥʥʽ ʧʨʦʡʪʠ ʛʝʥʥʫ ʪʝʨʘʧʽʶ. ɸʣʝ ʯʝʨʝʟ ʝʪʠʯʥʽ ʧʠʪʘʥʥʷ ʟʘʨʘʟ ʮʝ 

ʚʽʜʜʘʣʝʥʘ ʧʝʨʩʧʝʢʪʠʚʘ. 

 

ʈʠʩ. 91. ɻʝʥʥʘ ʪʝʨʘʧʽʷ ex vivo (ʥʘ ʧʨʠʢʣʘʜʽ ʩʪʦʚʙʫʨʦʚʠʭ ʢʣʽʪʠʥ) 

 

ɻʝʥʥʘ ʪʝʨʘʧʽʷ ʤʘʻ ʧʝʚʥʽ ʨʠʟʠʢʠ. ʅʘʧʨʠʢʣʘʜ, ʷʢʱʦ ʛʝʥʠ ʚʙʫʜʦʚʫʶʪʴʩʷ ʫ 

ʥʝʚʽʜʧʦʚʽʜʥʦʤʫ ʤʽʩʮʽ ʛʝʥʦʤʫ, ʚʦʥʠ ʤʦʞʫʪʴ ʩʪʚʦʨʠʪʠ ʰʢʽʜʣʠʚʽ ʤʫʪʘʮʽʾ ʪʘ 

ʽʥʽʮʽʶʚʘʪʠ ʨʦʟʚʠʪʦʢ ʧʫʭʣʠʥʠ. ɼʦ ʦʩʥʦʚʥʠʭ ʧʨʦʙʣʝʤ ʪʘʢʦʞ ʚʽʜʥʦʩʷʪʴ ʽʤʫʥʥʫ 

ʚʽʜʧʦʚʽʜʴ ʦʨʛʘʥʽʟʤʫ, ʚʧʣʠʚ ʥʘ ʨʦʙʦʪʫ ʽʥʰʠʭ ʛʝʥʽʚ ʪʘ ʚʘʨʪʽʩʪʴ ʣʽʢʫʚʘʥʥʷ. 

ɻʝʥʝʪʠʯʥʘ ʜʽʘʛʥʦʩʪʠʢʘ ï ʮʝ ʤʝʪʦʜ ʦʙʩʪʝʞʝʥʥʷ ʦʨʛʘʥʽʟʤʫ, ʱʦ ʜʦʟʚʦʣʷʻ 

ʪʦʯʥʦ ʪʘ ʰʚʠʜʢʦ ʚʠʷʚʠʪʠ ʚʽʨʫʩʠ ʪʘ ʽʥʬʝʢʮʽʾ, ʤʫʪʘʮʽʾ ʛʝʥʽʚ, ʱʦ ʚʠʢʣʠʢʘʶʪʴ 

ʧʘʪʦʣʦʛʽʶ, ʦʮʽʥʠʪʠ ʨʠʟʠʢʠ ʩʧʘʜʢʦʚʠʭ ʪʘ ʽʥʰʠʭ ʟʘʭʚʦʨʶʚʘʥʴ. ɼʣʷ ʫʧʨʘʚʣʽʥʥʷ 

ʟʜʦʨʦʚô̫ ʤ ʥʝʦʙʭʽʜʥʦ ʤʘʪʠ ʝʬʝʢʪʠʚʥʽ ʪʘ ʧʨʦʩʪʽ ʤʝʪʦʜʠ ʨʘʥʥʴʦʾ ʜʽʘʛʥʦʩʪʠʢʠ 

ʟʘʭʚʦʨʶʚʘʥʴ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ ʯʫʪʣʠʚʦʩʪʽ ʜʦ ʪʝʨʘʧʝʚʪʠʯʥʠʭ 
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ʧʨʝʧʘʨʘʪʽʚ, ʘ ʪʘʢʦʞ ʬʘʢʪʦʨʽʚ ʟʦʚʥʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ʅʘʡʚʘʞʣʠʚʽʰʦʶ 

ʧʝʨʝʚʘʛʦʶ ʛʝʥʝʪʠʯʥʦʾ ʜʽʘʛʥʦʩʪʠʢʠ ʻ ʤʽʥʽʤʘʣʴʥʠʡ ʨʽʚʝʥʴ ʤʝʜʠʯʥʦʛʦ ʚʪʨʫʯʘʥʥʷ, 

ʦʩʢ̔ʣʴʢʠ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʷʪʴ in vitro. ʄʝʪʦʜ ʫʩʧʽʰʥʦ ʟʘʩʪʦʩʦʚʫʶʪʴ ʥʘʚʽʪʴ 

ʜʣʷ ʜʽʘʛʥʦʩʪʠʢʠ ʟʘʭʚʦʨʶʚʘʥʴ ʫ ʝʤʙʨʽʦʥʽʚ, ʘ ʪʘʢʦʞ ʫ ʦʩʣʘʙʣʝʥʠʭ ʪʘ ʪʷʞʢʦʭʚʦʨʠʭ 

ʧʘʮʽʻʥʪʽʚ (ʨʠʩ. 92). 

 

ʈʠʩ. 92. ʉʭʝʤʘ ʟʜʽʡʩʥʝʥʥʷ ʛʝʥʝʪʠʯʥʦʾ ʜʽʘʛʥʦʩʪʠʢʠ ʝʤʙʨʽʦʥʘ 

 

ʅʘʡʧʦʰʠʨʝʥʽʰʠʡ ʤʘʪʝʨʽʘʣ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ï ʢʨʦʚ ʽʟ ʚʝʥʠ, ʧʨʦʪʝ 

ʤʦʞʣʠʚʝ ʚʠʜʽʣʝʥʥʷ ɼʅʂ/ʈʅʂ ʟ ʽʥʰʠʭ ʨʽʜʠʥ ʪʘ ʪʢʘʥʠʥ: ʩʣʠʥʠ, ʩʣʠʟʦʚʦʾ 

ʦʙʦʣʦʥʢʠ ʨʦʪʘ, ʥʘʚʢʦʣʦʧʣʽʜʥʦʾ ʨʽʜʠʥʠ, ʚʦʣʦʩʩʷ, ʥʽʛʪʽʚ ʪʦʱʦ. 

ʈʦʟʨʦʙʣʝʥʦ ʤʝʪʦʜʠ ʨʘʥʥʴʦʾ ʜʽʘʛʥʦʩʪʠʢʠ ʧʫʭʣʠʥʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ, 

ʟʘʩʥʦʚʘʥʠʭ ʥʘ ʘʥʘʣʽʟʽ ʧʦʟʘʢʣʽʪʠʥʥʦʾ ɼʅʂ ʪʘ ʈʅʂ. ɼʞʝʨʝʣʦʤ ʪʘʢʠʭ ʥʫʢʣʝʾʥʦʚʠʭ 

ʢʠʩʣʦʪ ʻ ʢʣʽʪʠʥʠ, ʱʦ ʟʘʛʠʥʫʣʠ, ʘ ʪʘʢʦʞ ʞʠʚʽ ʢʣʽʪʠʥʠ. 

ʋ ʥʦʨʤʽ ʾʭʥʷ ʢʦʥʮʝʥʪʨʘʮʽʷ ʚʽʜʥʦʩʥʦ ʥʠʟʴʢʘ, ʘʣʝ ʟʥʘʯʥʦ ʟʨʦʩʪʘʻ ʧʨʠ ʩʪʨʝʩʽ 

ʪʘ ʨʦʟʚʠʪʢʫ ʧʘʪʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ. ʇʨʠ ʚʠʥʠʢʥʝʥʥʽ ʟʣʦʷʢʽʩʥʦʾ ʧʫʭʣʠʥʠ ʚ 

ʢʨʦʚʦʦʙʽʛ ʧʦʪʨʘʧʣʷʶʪʴ ʥʫʢʣʝʾʥʦʚʽ ʢʠʩʣʦʪʠ, ʱʦ ʚʠʜʽʣʷʶʪʴʩʷ ʨʘʢʦʚʠʤʠ 

ʢʣʽʪʠʥʘʤʠ, ʽ ʪʘʢʽ ʭʘʨʘʢʪʝʨʥʽ ʮʠʨʢʫʣʶʶʯʽ ʈʅʂ ʽ ɼʅʂ ʤʦʞʫʪʴ ʙʫʪʠ ʤʘʨʢʝʨʘʤʠ 

ʟʘʭʚʦʨʶʚʘʥʥʷ.  

ɿʘ ʜʦʧʦʤʦʛʦʶ ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʩʝʢʚʝʥʫʚʘʥʥʷ ʈʅʂ ʪʘ ɼʅʂ ʤʦʞʝ ʙʫʪʠ 

ʩʪʚʦʨʝʥʘ ʧʣʘʪʬʦʨʤʘ ʜʣʷ ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ ʧʨʦʛʥʦʟʫ ʦʥʢʦʣʦʛʽʯʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ 

ʣʶʜʠʥʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʫʯʘʩʥʠʭ ʧʨʠʩʪʨʦʾʚ ï ʙʽʦʣʦʛʽʯʥʠʭ ʤʽʢʨʦʯʠʧʽʚ, 
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ʤʽʥʽʘʪʶʨʥʠʭ ʧʨʠʣʘʜʽʚ ʜʣʷ ʧʘʨʘʣʝʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʩʧʝʮʠʬʽʯʥʠʭ ʙʽʦʣʦʛʽʯʥʠʭ 

ʤʘʢʨʦʤʦʣʝʢʫʣ. ʉʫʯʘʩʥʽ ʪʝʭʥʦʣʦʛʽʾ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʙʽʦʣʦʛʽʯʥʠʭ ʤʽʢʨʦʯʠʧʽʚ 

ʜʦʟʚʦʣʷʶʪʴ ʰʚʠʜʢʦ ʽ ʝʬʝʢʪʠʚʥʦ ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʟʙʫʜʥʠʢʽʚ ʨʷʜʫ ʭʚʦʨʦʙ 

(ʪʫʙʝʨʢʫʣʴʦʟʫ, ʉʅɯɼʫ, ʛʝʧʘʪʠʪʽʚ ɺ ʽ ʉ, ʩʠʙʽʨʢʠ, ʽʥʬʝʢʮʽʡ ʥʦʚʦʥʘʨʦʜʞʝʥʠʭ), 

ʬʽʢʩʫʚʘʪʠ ʥʘʷʚʥʽʩʪʴ ʧʝʚʥʠʭ ʙʽʦʪʦʢʩʠʥʽʚ, ʚʠʟʥʘʯʘʪʠ ʭʨʦʤʦʩʦʤʥʽ ʪʨʘʥʩʣʦʢʘʮʽʾ 

ʧʨʠ ʣʝʡʢʦʟʘʭ, ʽʥʜʠʚʽʜʫʘʣʴʥʫ ʯʫʪʣʠʚʽʩʪʴ ʜʦ ʭʚʦʨʦʙ ʪʘ ʜʦ ʜʝʷʢʠʭ ʪʠʧʽʚ ʪʝʨʘʧʽʾ. 

ʊʝʭʥʦʣʦʛʽʾ ʪʘʢʦʞ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʛʝʥʝʪʠʯʥʦʾ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʦʩʦʙʠ 

ʧʽʜ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ʩʫʜʦʚʦ-ʛʝʥʝʪʠʯʥʠʭ ʝʢʩʧʝʨʪʠʟ ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʙʘʟ ʜʘʥʠʭ 

ɼʅʂ. 

ɻʝʥʝʪʠʯʥʘ ʜʽʘʛʥʦʩʪʠʢʘ ï ʟʥʘʯʥʠʡ ʢʨʦʢ ʜʦ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʦʾ ʤʝʜʠʮʠʥʠ, 

ʚʦʥʘ ʜʦʟʚʦʣʷʻ ʚʨʘʭʦʚʫʚʘʪʠ ʚʩʽ ʦʩʦʙʣʠʚʦʩʪʽ ʢʦʥʢʨʝʪʥʦʛʦ ʧʘʮʽʻʥʪʘ ʧʽʜ ʯʘʩ 

ʦʙʩʪʝʞʝʥʥʷ ʪʘ ʪʝʨʘʧʽʾ. 

ɹʽʦʽʥʬʦʨʤʘʪʠʢʘ ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ ʦʭʦʧʣʶʻ ʟʙʝʨʽʛʘʥʥʷ ʽ ʧʦʰʫʢ ʜʘʥʠʭ, ʱʦ 

ʟʙʠʨʘʶʪʴʩʷ ʧʽʜ ʯʘʩ ʜʦʩʣʽʜʞʝʥʥʷ ʛʝʥʦʤʽʚ, ʘ ʪʘʢʦʞ ʘʥʘʣʽʟ, ʦʙʨʦʙʢʫ ʽ 

ʩʧʽʚʩʪʘʚʣʝʥʥʷ ʮʠʭ ʜʘʥʠʭ. ɹʽʦʽʥʬʦʨʤʘʪʠʢʘ ʪʘʢʦʞ ʟʥʘʯʥʦʶ ʤʽʨʦʶ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʪʝʨʘʧʝʚʪʠʯʥʠʭ ʘʛʝʥʪʽʚ. ʋ ʙʘʛʘʪʴʦʭ ʚʠʧʘʜʢʘʭ 

ʨʦʟʨʦʙʢʘ ʥʦʚʠʭ ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ ʥʝʤʦʞʣʠʚʘ ʙʝʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʢʣʘʜʥʠʭ 

ʧʨʦʮʝʜʫʨ ʙʽʦʽʥʬʦʨʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ ʦʙʯʠʩʣʶʚʘʣʴʥʦʾ ʪʝʭʥʽʢʠ. 

ɹʽʦʽʥʬʦʨʤʘʪʠʢʘ ʪʘʢʦʞ ʻ ʟʘʩʦʙʦʤ ʜʣʷ ʧʦʰʠʨʝʥʥʷ, ʦʙʤʽʥʫ ʪʘ ʦʙô̒ ʜʥʘʥʥʷ 

ʥʘʫʢʦʚʠʭ ʟʥʘʥʴ. ɼʦʙʨʝ ʚʽʜʦʤʦ, ʱʦ ʚʠʥʠʢʥʝʥʥʷ ʪʘ ʨʦʟʚʠʪʦʢ ʧʨʘʢʪʠʯʥʦ ʙʫʜʴ-

ʷʢʦʛʦ ʧʘʪʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʨʫʰʝʥʥʷ ʤʝʪʘʙʦʣʽʯʥʦʛʦ 

ʛʦʤʝʦʩʪʘʟʫ ʚ ʦʨʛʘʥʽʟʤʽ, ʱʦ ʤʦʞʝ ʙʫʪʠ ʽʜʝʥʪʠʬʽʢʦʚʘʥʝ ʟʘ ʜʦʧʦʤʦʛʦʶ ʘʥʘʣʽʟʫ 

ʧʣʘʟʤʠ ʢʨʦʚʽ. ʇʨʦʪʝ ʮʽ ʟʤʽʥʠ ʩʣʘʙʦ ʨʝʻʩʪʨʫʶʪʴʩʷ ʽ ʟʘʣʠʰʘʶʪʴʩʷ 

ʤʘʣʦʧʦʤʽʪʥʠʤʠ, ʷʢʱʦ ʚʽʜʩʫʪʥʽʡ ʘʜʨʝʩʥʠʡ ʧʽʜʭʽʜ. ʆʜʥʠʤ ʽʟ ʧʽʜʭʦʜʽʚ 

ʽʥʪʝʛʨʘʪʠʚʥʦʛʦ ʘʥʘʣʽʟʫ ʻ ʤʦʜʝʣʽ ʤʝʪʘʙʦʣʽʟʤʫ ʚ ʢʣʽʪʠʥʘʭ ʫ ʤʘʩʰʪʘʙʽ ʛʝʥʦʤʫ 

(GEMs, genome-scale metabolic models). ʇʦ ʩʫʪʽ, GEMs-ʤʦʜʝʣʽ ʤʝʪʘʙʦʣʽʟʤʫ ʚ 

ʤʘʩʰʪʘʙʽ ʛʝʥʦʤʫ ʻ ʧʣʘʪʬʦʨʤʦʶ ʜʣʷ ʘʥʘʣʽʟʫ ʡ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʥʘʧʨʷʤʽʚ 

ʜʦʩʣʽʜʞʝʥʥʷ ʦʙʤʽʥʫ ʨʝʯʦʚʠʥ ʽ ʡʦʛʦ ʫʯʘʩʪʽ ʚ ʧʽʜʪʨʠʤʮʽ ʢʣʽʪʠʥʥʦʛʦ ʛʦʤʝʦʩʪʘʟʫ, 

ʙʦ ʦʙôʻʜʥʫʶʪʴ ʚ ʻʜʠʥʝ ʮʽʣʝ ʚʝʩʴ ʢʦʤʧʣʝʢʩ ʨʝʘʢʮʽʡ ʦʙʤʽʥʫ, ʱʦ ʧʨʦʪʽʢʘʶʪʴ ʫ 

ʢʦʞʥʽʡ ʢʣʽʪʠʥʽ, ʪʢʘʥʠʥʘʭ ʽ ʦʨʛʘʥʽʟʤʽ. ʇʨʠ ʮʴʦʤʫ ʢʦʞʥʘ ʨʝʘʢʮʽʷ ʧʦʚôʷʟʘʥʘ ʟ 
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ʦʜʥʠʤ ʘʙʦ ʙʽʣʴʰʝ ʬʝʨʤʝʥʪʘʤʠ ʽ ʟʘʢʦʜʦʚʘʥʘ ʩʧʝʮʠʬʽʯʥʠʤʠ ʛʝʥʘʤʠ (ʘʙʦ ʛʨʫʧʦʶ 

ʛʝʥʽʚ), ʱʦ ʜʦʟʚʦʣʷʻ ʨʝʻʩʪʨʫʚʘʪʠ ʧʨʷʤʽ ʛʝʥ-ʙʽʣʢʦʚʽ ʚʟʘʻʤʦʜʽʾ. GEMs-ʤʦʜʝʣʽ 

ʥʘʙʫʣʠ ʧʦʰʠʨʝʥʥʷ ʫ ʙʽʦʤʝʜʠʯʥʠʭ ʧʨʦʛʨʘʤʘʭ, ʚʢʣʶʯʘʶʯʠ ʧʨʦʛʥʦʟʫʚʘʥʥʷ 

ʙʽʦʤʘʨʢʝʨʽʚ ʫ ʤʝʨʝʞʘʭ ʤʝʪʘʙʦʣʽʟʤʫ.  

ɹʽʦʬʘʨʤʘʢʦʣʦʛʽʷ. ʈʦʟʨʦʙʮʽ ʩʫʯʘʩʥʠʭ ʙʽʦʬʘʨʤʘʮʝʚʪʠʯʥʠʭ ʧʨʝʧʘʨʘʪʽʚ 

ʧʝʨʝʜʫʚʘʣʦ ʦʩʚʦʻʥʥʷ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʤʝʪʦʜʽʚ, ʟʦʢʨʝʤʘ ʬʝʨʤʝʥʪʘʮʽʾ ʙʘʢʪʝʨʽʡ 

ʪʘ ʛʨʠʙʽʚ, ʱʦ ʜʦʟʚʦʣʠʣʦ ʨʦʟʚʠʥʫʪʠ ʧʨʦʤʠʩʣʦʚʝ ʚʠʨʦʙʥʠʮʪʚʦ 

ʥʠʟʴʢʦʤʦʣʝʢʫʣʷʨʥʠʭ ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ, ʥʘʧʨʠʢʣʘʜ, ʘʥʪʠʙʽʦʪʠʢʽʚ, ʽʥʛʽʙʽʪʦʨʽʚ, 

ʬʝʨʤʝʥʪʽʚ, ʽʤʫʥʦʩʫʧʨʝʩʦʨʽʚ ʪʘ ʽʥ. 

ʉʴʦʛʦʜʥʽ ʬʘʨʤʘʮʝʚʪʠʯʥʘ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʘ ʧʨʦʜʫʢʮʽʷ ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʢʣʘʩʠʯʥʠʤʠ ʧʨʦʜʫʢʪʘʤʠ: ʘʥʪʠʙʽʦʪʠʢʘʤʠ ʨʽʟʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ (ʜʣʷ ʣʽʢʫʚʘʥʥʷ 

ʟʘʭʚʦʨʶʚʘʥʴ ʣʶʜʠʥʠ ʪʘ ʪʚʘʨʠʥ), ʭʘʨʯʦʚʠʤʠ ʜʦʙʘʚʢʘʤʠ ʪʘ ʧʨʝʤʽʢʩʘʤʠ, 

ʚʽʪʘʤʽʥʘʤʠ, ʚʘʢʮʠʥʘʤʠ ʪʘ ʬʝʨʤʝʥʪʘʤʠ, ʘ ʪʘʢʦʞ ʧʨʦʜʫʢʪʘʤʠ çʥʦʚʦʾ 

ʙʽʦʪʝʭʥʦʣʦʛʽʾè, ʷʢʠʤʠ ʻ ʛʝʥʥʦ-ʽʥʞʝʥʝʨʥʽ ʣʽʢʘʨʩʴʢʽ ʧʨʝʧʘʨʘʪʠ, ʚʘʢʮʠʥʠ ʪʘ 

ʜʽʘʛʥʦʩʪʠʢʫʤʠ ʥʦʚʦʛʦ ʧʦʢʦʣʽʥʥʷ. ɻʝʥʥʦ-ʽʥʞʝʥʝʨʥʽ ʣʽʢʘʨʩʴʢʽ ʧʨʝʧʘʨʘʪʠ, ʱʦ 

ʟô̫ ʚʠʣʠʩʷ ʥʘ ʨʠʥʢʫ ʚ ʦʩʪʘʥʥ ̔ ʜʝʩʷʪʠʣʽʪʪʷ, ʻ ʧʨʠʨʦʜʥʠʤʠ ʙʽʦʨʝʛʫʣʷʪʦʨʘʤʠ ʽ 

ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ, ʩʠʥʪʝʟ ʷʢʠʭ ʜʣʷ ʤʝʜʠʯʥʠʭ ʮʽʣʝʡ ʧʦʟʘ 

ʦʨʛʘʥʽʟʤʦʤ ʥʝʤʦʞʣʠʚʠʡ ʘʙʦ ʜʫʞʝ ʩʢʣʘʜʥʠʡ. ɼʦ ʪʘʢʠʭ ʧʨʝʧʘʨʘʪʽʚ ʚʽʜʥʦʩʷʪʴʩʷ 

ʽʥʩʫʣʽʥ, ʛʦʨʤʦʥ ʨʦʩʪʫ, ʬʘʢʪʦʨʠ ʟʩʽʜʘʥʥʷ ʢʨʦʚʽ, ʝʨʠʪʨʦʧʦʝʪʠʥ, ʽʥʪʝʨʣʝʡʢʽʥʠ, 

ʬʘʢʪʦʨʠ ʨʦʩʪʫ, ʘʥʛʽʦʛʝʥʽʥ, ʧʣʘʟʤʽʥʦʛʝʥ, ʚʘʢʮʠʥʠ, ʤʦʥʦʢʣʦʥʘʣʴʥʽ ʘʥʪʠʪʽʣʘ. 

ʅʘʡʙʽʣʴʰʠʤ ʻ ʚʠʨʦʙʥʠʮʪʚʦ ʛʝʥʥʦ-ʽʥʞʝʥʝʨʥʦʛʦ ʽʥʩʫʣʽʥʫ, ʯʘʩʪʢʘ ʷʢʦʛʦ ʥʘ 

ʩʚʽʪʦʚʦʤʫ ʨʠʥʢʫ ʧʨʦʜʫʢʪʽʚ ʩʫʯʘʩʥʦʾ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʩʪʘʥʦʚʠʪʴ 

18%. ʃʽʜʝʨʘʤʠ ʧʨʦʜʘʞ ʥʘ ʨʠʥʢʫ ʛʝʥʥʦ-ʽʥʞʝʥʝʨʥʠʭ ʤʝʜʠʢʘʤʝʥʪʽʚ ʛʦʨʤʦʥʘʣʴʥʦʾ 

ʧʨʠʨʦʜʠ ʧʨʦʪʷʛʦʤ ʦʩʪʘʥʥʽʭ ʢʽʣʴʢʦʭ ʨʦʢʽʚ ʙʫʣʠ ʧʨʝʧʘʨʘʪʠ ʨʝʢʦʤʙʽʥʘʥʪʥʦʛʦ 

ʝʨʠʪʨʦʧʦʝʪʠʥʫ, ʨʽʟʥʽ ʤʦʜʠʬʽʢʘʮʽʾ ʷʢʦʛʦ ʟʘʩʪʦʩʦʚʫʶʪʴ ʧʨʠ ʣʽʢʫʚʘʥʥʽ ʘʥʝʤʽʾ, 

ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʠʭ ʪʘ ʦʥʢʦʣʦʛʽʯʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ. ɿʥʘʯʥʫ ʯʘʩʪʢʫ ʨʠʥʢʫ ʛʝʥʥʦ-

ʽʥʞʝʥʝʨʥʠʭ ʤʝʜʠʢʘʤʝʥʪʽʚ ʩʪʘʥʦʚʣʷʪʴ ʨʝʢʦʤʙʽʥʘʥʪʥʽ ʘʣʴʬʘ-, ʙʝʪʘ- ʪʘ ʛʘʤʤʘ-

ʽʥʪʝʨʬʝʨʦʥʠ, ʨʽʟʥʽ ʬʦʨʤʠ ʷʢʠʭ ʝʬʝʢʪʠʚʥʽ ʧʨʠ ʣʽʢʫʚʘʥʥʽ ʧʫʭʣʠʥʥʠʭ 

ʟʘʭʚʦʨʶʚʘʥʴ, ʭʚʦʨʦʙ ʢʨʦʚʽ, ʚʽʨʫʩʥʠʭ ʽʥʬʝʢʮʽʡ. 
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ɹʽʦʪʝʭʥʦʣʦʛʽʯʥʽ ʣʽʢʘʨʩʴʢʽ ʟʘʩʦʙʠ ï ʮʝ ʣʽʢʘʨʩʴʢʽ ʧʨʝʧʘʨʘʪʠ, ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ 

ʧʨʦʬʽʣʘʢʪʠʢʠ, ʣʽʢʫʚʘʥʥʷ ʯʠ ʜʽʘʛʥʦʩʪʠʢʠ in vivo, ʱʦ ʨʦʟʚʠʚʘʶʪʴ ʥʝ 

ʬʘʨʤʘʢʦʣʦʛʽʯʥʫ, ʘ ʙʽʦʣʦʛʽʯʥʫ ʘʢʪʠʚʥʽʩʪʴ. ɺʦʥʠ ʤʘʶʪʴ ʥʠʟʢʫ ʽʩʪʦʪʥʠʭ 

ʚʽʜʤʽʥʥʦʩʪʝʡ ʚʽʜ ʭʽʤʽʢʦ-ʩʠʥʪʝʪʠʯʥʠʭ ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ. ɼʽʶʯʘ ʨʝʯʦʚʠʥʘ 

ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʤʘʻ ʙʽʦʣʦʛʽʯʥʝ ʧʦʭʦʜʞʝʥʥʷ ʽ ʻ ʧʦʭʽʜʥʦʶ ʚʽʜ ʞʠʚʠʭ 

ʢʣʽʪʠʥ, ʤʘʻ ʩʢʣʘʜʥʫ ʛʝʪʝʨʦʛʝʥʥʫ ʤʦʣʝʢʫʣʷʨʥʫ ʩʪʨʫʢʪʫʨʫ. ɺʠʭʽʜʥʠʤ ʩʫʙʩʪʨʘʪʦʤ 

ʩʣʫʞʘʪʴ ʢʣʽʪʠʥʠ ʪʚʘʨʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʘʙʦ ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ (ʙʘʢʪʝʨʽʾ ʪʠʧʫ 

E.coli, ʜʨʽʞʜʞʽ ʪʦʱʦ), ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʾʭ ʢʣʽʪʠʥʥʽ ʪʘ ʩʫʙʢʣʽʪʠʥʥʽ ʩʪʨʫʢʪʫʨʠ. 

ɯʩʪʦʪʥʦʶ ʚʽʜʤʽʥʥʽʩʪʶ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ ʻ ʪʝ, ʱʦ ʫ ʥʠʭ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʨʠʨʦʜʥʘ ʟʜʘʪʥʽʩʪʴ ʜʦ ʤʝʪʘʙʦʣʽʟʤʫ. ɼʣʷ ʾʭ ʦʪʨʠʤʘʥʥʷ 

ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʽʟʦʣʷʮʽʷ ʪʘ ʟʤʽʥʘ ʛʝʥʦʤʥʦʾ ɼʅʂ ʚʠʭʽʜʥʦʛʦ ʧʨʦʜʫʢʪʫ ʪʘʢʠʤ 

ʯʠʥʦʤ, ʱʦ ʚʽʥ ʦʪʨʠʤʫʻ ʥʦʚʫ, ʥʝʩʧʝʮʠʬʽʯʥʫ ʜʣʷ ʜʘʥʦʛʦ ʚʠʜʫ ʟʜʘʪʥʽʩʪʴ ʜʦ 

ʙʽʦʩʠʥʪʝʟʫ, ʷʢʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʫ ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʘʭ. ʅʘʩʘʤʧʝʨʝʜ ʪʫʪ ʩʣʽʜ 

ʥʘʟʚʘʪʠ ʩʪʚʦʨʝʥʥʷ ʛʝʥʥʦ-ʤʦʜʠʬʽʢʦʚʘʥʠʭ ʦʨʛʘʥʽʟʤʽʚ ʜʣʷ ʦʪʨʠʤʘʥʥʷ 

ʨʝʢʦʤʙʽʥʘʥʪʥʠʭ ʪʝʨʘʧʝʚʪʠʯʥʠʭ ʧʨʦʪʝʾʥʽʚ. 

ɸʥʪʠʙʽʦʪʠʢʠ. ɺʽʜʢʨʠʪʪʷ ʫ 1928 ʨ. ʆʣʝʢʩʘʥʜʨʦʤ ʌʣʝʤʽʥʛʦʤ ʪʦʛʦ, ʱʦ 

ʛʨʠʙʦʢ, ʟʚʘʥʠʡ Penicillum notatum, ʤʦʞʝ ʧʨʦʜʫʢʫʚʘʪʠ ʩʧʦʣʫʢʫ, ʱʦ ʟʘʧʦʙʽʛʘʻ 

ʨʦʟʤʥʦʞʝʥʥ ʁʨʷʜʫ ʙʘʢʪʝʨʽʡ ʙʝʟ ʧʦʤʽʪʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʦʨʛʘʥʽʟʤ ʣʶʜʠʥʠ ʘʙʦ 

ʪʚʘʨʠʥ, ʟʽʛʨʘʣʦ ʚʝʣʠʯʝʟʥʫ ʨʦʣʴ. ʅʘʩʪʫʧʥʽ ʯʠʩʣʝʥʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʫ ʮʴʦʤʫ 

ʥʘʧʨʷʤʢʫ ʟʤʽʥʠʣʠ ʤʝʪʦʜʠ ʙʦʨʦʪʴʙʠ ʣʶʜʠʥʠ ʟ ʽʥʬʝʢʮʽʡʥʠʤʠ, ʥʘʩʘʤʧʝʨʝʜ, 

ʙʘʢʪʝʨʽʘʣʴʥʠʤʠ ʭʚʦʨʦʙʘʤʠ. ɸʥʪʠʙʽʦʪʠʢʠ ʧʦʯʘʣʠ ʽʥʪʝʥʩʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ 

ʧʨʠʙʣʠʟʥʦ ʟ 1945 ʨ., ʧʽʩʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʝʥʽʮʠʣʽʥʫ. ʅʦʚʽ ʘʥʪʠʙʽʦʪʠʢʠ 

ʥʝʟʘʙʘʨʦʤ ʨʦʟʰʠʨʠʣʠ ʩʧʝʢʪʨ ʘʥʪʠʤʽʢʨʦʙʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʽ ʚ ʜʘʥʠʡ ʯʘʩ ʰʠʨʦʢʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʤʝʜʠʮʠʥʽ ʪʘ ʚʝʪʝʨʠʥʘʨʽʾ. ɺʦʥʠ ʤʦʞʫʪʴ ʪʘʢʦʞ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʜʣʷ ʙʦʨʦʪʴʙʠ ʟ ʭʚʦʨʦʙʘʤʠ ʨʦʩʣʠʥ, ʘ ʪʘʢʦʞ ʷʢ ʽʥʩʝʢʪʠʮʠʜʠ. 

ɸʥʪʠʙʽʦʪʠʢʠ, ʱʦ ʜʽʶʪʴ ʥʘ ʥʠʟʢʫ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʥʘʟʠʚʘʶʪʴʩʷ 

ʘʥʪʠʙʽʦʪʠʢʘʤʠ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʫ. ɼʦ ʥʠʭ ʚʽʜʥʦʩʷʪʴʩʷ, ʥʘʧʨʠʢʣʘʜ, 

ʭʣʦʨʘʤʬʝʥʽʢʦʣ ʪʘ ʪʝʪʨʘʮʠʢʣʽʥʠ, ʷʢʽ ʤʦʞʫʪʴ ʜʽʷʪʠ ʥʘ ʪʘʢʽ ʥʝʩʧʦʨʽʜʥʝʥʽ ʛʨʫʧʠ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʷʢ ʨʠʢʝʪʩʽʾ, ʭʣʘʤʽʜʽʾ ʪʘ ʤʽʢʦʧʣʘʟʤʠ. ʅʘ ʧʨʦʪʠʚʘʛʫ ʾʤ 

ʩʪʨʝʧʪʦʤʽʮʠʥ ʪʘ ʧʝʥʽʮʠʣʽʥ ʤʘʶʪʴ ʚʫʟʴʢʠʡ ʩʧʝʢʪʨ ʜʽʾ, ʦʩʢʽʣʴʢʠ ʝʬʝʢʪʠʚʥʽ ʣʠʰʝ 
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ʧʨʦʪʠ ʜʝʷʢʠʭ ʚʠʜʽʚ ʙʘʢʪʝʨʽʡ. ɺʽʜʦʤʦ ʙʣʠʟʴʢʦ 6000 ʘʥʪʠʙʽʦʪʠʢʽʚ, ʱʦ 

ʧʨʦʜʫʢʫʶʪʴʩʷ ʛʨʠʙʘʤʠ, ʩʪʨʝʧʪʦʤʽʮʝʪʘʤʠ, ʙʘʢʪʝʨʽʷʤʠ. ʋ ʤʝʜʠʯʥʽʡ ʧʨʘʢʪʠʮʽ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʙʣʠʟʴʢʦ 100 ʚʠʜʽʚ ʘʥʪʠʙʽʦʪʠʢʽʚ. ɹʽʣʴʰʽʩʪʴ ʾʭ ʧʨʦʜʫʢʫʻʪʴʩʷ 

ʘʢʪʠʥʦʤʽʮʝʪʘʤʠ, ʟʦʢʨʝʤʘ, ʧʨʝʜʩʪʘʚʥʠʢʘʤʠ ʨʦʜʫ Streptomyces. 

ɺ ʦʩʪʘʥʥʽ ʨʦʢʠ ʚʠʥʠʢʣʘ ʧʨʦʙʣʝʤʘ, ʧʦʚôʷʟʘʥʘ ʽʟ ʧʽʜʚʠʱʝʥʥʷʤ ʩʪʽʡʢʦʩʪʽ 

ʙʘʢʪʝʨʽʡ ʜʦ ʘʥʪʠʙʽʦʪʠʢʽʚ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʽʚ ʛʝʥʝʪʠʯʥʦʾ ʽʥʞʝʥʝʨʽʾ ʜʦʟʚʦʣʠʣʦ 

ʦʪʨʠʤʘʪʠ ʥʦʚʽ ʰʪʘʤʠ-ʧʨʦʜʫʮʝʥʪʠ ʟ ʚʠʩʦʢʦʶ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ, ʢʨʘʱʦʶ 

ʩʪʘʙʽʣʴʥʽʩʪʶ ʪʘ ʜʘʣʦ ʤʦʞʣʠʚʽʩʪʴ ʩʠʥʪʝʟʫʚʘʪʠ ʥʦʚʽ ʘʥʪʠʙʽʦʪʠʢʠ. ʎʽ ʤʦʜʠʬʽʢʘʮʽʾ 

ʜʦʟʚʦʣʠʣʠ ʟʥʠʟʠʪʠ ʩʦʙʽʚʘʨʪʽʩʪʴ ʘʥʪʠʙʽʦʪʠʢʽʚ. ʅʠʥʽ ʫ ʚʠʨʦʙʥʠʮʪʚʽ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʪʘʥʢʦʚʽ ʨʝʘʢʪʦʨʠ ʟ ʧʝʨʝʤʽʰʫʚʘʥʥʷʤ, ʷʢʽ ʧʨʘʮʶʶʪʴ ʫ 

ʘʝʨʦʙʥʠʭ ʮʠʢʣʽʯʥʠʭ ʫʤʦʚʘʭ. ʆʜʥʠʤ ʽʟ ʰʣʷʭʽʚ ʦʪʨʠʤʘʥʥʷ ʥʦʚʠʭ ʘʥʪʠʙʽʦʪʠʢʽʚ 

ʚʚʘʞʘʻʪʴʩʷ ʾʭʥʷ ʧʦʩʪʩʠʥʪʝʪʠʯʥʘ ʭʽʤʽʯʥʘ ʤʦʜʠʬʽʢʘʮʽʷ. 

ʇʨʘʢʪʠʢʘ ʧʦʢʘʟʫʻ, ʱʦ ʧʦʰʫʢ ʥʦʚʠʭ ʘʥʪʠʙʽʦʪʠʢʽʚ ʥʝʦʙʭʽʜʥʦ ʧʨʦʚʦʜʠʪʠ 

ʧʦʩʪʽʡʥʦ, ʦʩʢʽʣʴʢʠ ʙʘʢʪʝʨʽʾ ʜʫʞʝ ʰʚʠʜʢʦ ʥʘʙʫʚʘʶʪʴ ʩʪʽʡʢʦʩʪʽ ʜʦ ʥʠʭ. ʅʘʡʙʽʣʴʰ 

ʘʢʪʫʘʣʴʥʠʤʠ ʟʘʚʜʘʥʥʷʤʠ, ʱʦ ʧʦʚô̫ ʟʘʥʽ ʟ ʨʦʟʨʦʙʢʦʶ, ʚʠʨʦʙʥʠʮʪʚʦʤ ʪʘ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʘʥʪʠʙʽʦʪʠʢʽʚ :̒ 

- ʩʪʚʦʨʝʥʥʷ ʪʘ ʨʦʟʨʦʙʢʘ ʩʧʦʩʦʙʽʚ ʧʦʜʦʣʘʥʥʷ ʘʥʪʠʙʽʦʪʠʢʦʨʝʟʠʩʪʝʥʪʥʦʩʪʽ 

ʤʽʢʨʦʙʽʚ; 

- ʧʦʰʫʢ ʧʨʠʨʦʜʥʠʭ ʪʘ ʩʪʚʦʨʝʥʥʷ ʥʘʧʽʚʩʠʥʪʝʪʠʯʥʠʭ ʘʥʪʠʙʽʦʪʠʢʽʚ, ʝʬʝʢʪʠʚʥʠʭ 

ʫ ʙʦʨʦʪʴʙʽ ʟʽ ʩʪʘʬʽʣʦʢʦʢʦʚʦʶ, ʩʠʥʴʦʛʥʽʡʥʦʶ ʪʘ ʽʥʰʠʤʠ ʽʥʬʝʢʮʽʷʤʠ; 

- ʧʦʰʫʢʠ ʽʥʰʠʭ ʚʠʜʽʚ ʦʨʛʘʥʽʟʤʽʚ-ʧʨʦʜʫʮʝʥʪʽʚ ʘʥʪʠʙʽʦʪʠʢʽʚ; 

- ʦʪʨʠʤʘʥʥʷ ʥʦʚʠʭ ʘʥʪʠʙʽʦʪʠʢʽʚ ʰʣʷʭʦʤ ʩʧʨʷʤʦʚʘʥʦʛʦ ʙʽʦʩʠʥʪʝʟʫ ʪʘ ʧʽʜʙʦʨʫ 

ʚʽʜʧʦʚʽʜʥʠʭ ʤʫʪʘʥʪʽʚ ʪʘ ʨʝʢʦʤʙʽʥʘʥʪʽʚ. 

ʉʪʠʤʫʣʦʤ ʜʦ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʻ ʜʚʘ ʦʩʥʦʚʥʠʭ ʬʘʢʪʦʨʠ ï ʚʝʣʠʢʝ 

ʟʥʘʯʝʥʥʷ ʘʥʪʠʙʽʦʪʠʢʽʚ ʫ ʤʝʜʠʮʠʥʽ ʪʘ ʚʝʪʝʨʠʥʘʨʽʾ ʪʘ ʥʠʟʴʢʘ ʚʘʨʪʽʩʪʴ ʩʠʨʦʚʠʥʠ, 

ʱʦ ʡʜʝ ʥʘ ʾʭ ʚʠʛʦʪʦʚʣʝʥʥʷ. ʎʷ ʛʘʣʫʟʴ ʚʠʨʦʙʥʠʮʪʚʘ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʽʥʰʠʭ, ʥʝ 

ʚʽʜʯʫʚʘʻ ʢʦʥʢʫʨʝʥʮʽʾ ʟ ʙʦʢʫ ʭʽʤʽʯʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ. ʇʨʦʪʝ ʧʨʦʙʣʝʤʠ, ʟʘʟʥʘʯʝʥʽ 

ʚʠʱʝ, ʟʤʫʰʫʶʪʴ ʚʠʰʫʢʫʚʘʪʠ ʥʦʚʽ ʧʽʜʭʦʜʠ ʙʦʨʦʪʴʙʠ ʟ ʽʥʬʝʢʮʽʡʥʠʤʠ ʭʚʦʨʦʙʘʤʠ. 

ʆʜʥʠʤ ʽʟ ʥʘʡʙʽʣʴʰ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʰʣʷʭʽʚ ʫ ʙʦʨʦʪʴʙʽ ʟ ʜʝʷʢʠʤʠ 

ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʩʪʚʦʨʝʥʥʷ ʪʘ ʰʠʨʦʢʝ ʟʘʩʪʦʩʫʚʘʥʥʷ 



166 

ʧʨʦʙʽʦʪʠʢʽʚ. ɹʽʣʴʰʽʩʪʴ ʧʨʦʙʽʦʪʠʢʽʚ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʜʘʥʠʡ ʯʘʩ, ʩʪʚʦʨʝʥʘ 

ʥʘ ʦʩʥʦʚʽ ʙʘʢʪʝʨʽʡ ʨʦʜʫ Bacillus. 

ʌʝʨʤʝʥʪʠ. ʌʝʨʤʝʥʪʠ ʜʫʞʝ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʙʽʦʪʝʭʥʦʣʦʛʽʾ ʷʢ 

ʽʥʩʪʨʫʤʝʥʪʠ ʜʣʷ ʟʜʽʡʩʥʝʥʥʷ ʪʦʥʢʦʛʦ ʭʽʤʽʯʥʦʛʦ ʦʨʛʘʥʽʯʥʦʛʦ ʩʠʥʪʝʟʫ, ʚ ʣʝʛʢʽʡ, 

ʭʘʨʯʦʚʽʡ ʪʘ ʬʘʨʤʘʮʝʚʪʠʯʥʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʘ ʪʘʢʦʞ ʫ ʛʝʥʥʦ-ʽʥʞʝʥʝʨʥʠʭ 

ʜʦʩʣʽʜʞʝʥʥʷʭ. ʅʘʡʯʘʩʪʽʰʝ ʦʪʨʠʤʘʥʥʷ ʬʝʨʤʝʥʪʽʚ ï ʮʝ ʘʝʨʦʙʥʠʡ ʧʨʦʮʝʩ. ɰʭ 

ʚʠʛʽʜʥʽʰʝ ʦʪʨʠʤʫʚʘʪʠ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʠʤ ʰʣʷʭʦʤ, ʥʽʞ ʚʠʜʽʣʷʪʠ ʽʟ ʨʦʩʣʠʥʥʦʾ ʯʠ 

ʪʚʘʨʠʥʥʦʾ ʩʠʨʦʚʠʥʠ. 

ʗʢ ʧʨʠʢʣʘʜʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʬʝʨʤʝʥʪʽʚ ʫ ʤʝʜʠʮʠʥʽ ʤʦʞʥʘ ʥʘʚʝʩʪʠ ʪʘʢʽ: 

ʫʨʦʢʽʥʘʟʘ, ʷʢʘ ʧʨʦʜʫʢʫʻʪʴʩʷ ʢʫʣʴʪʫʨʦʶ ʢʣʽʪʠʥ, ʾʾ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ 

ʨʫʡʥʫʚʘʥʥʷ ʪʨʦʤʙʽʚ; ʩʫʧʝʨʦʢʩʠʜʜʠʩʤʫʪʘʟʘ ï ʩʠʥʪʝʟʫʻʪʴʩʷ ʙʘʢʪʝʨʽʷʤʠ ʪʘ 

ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʣʽʢʫʚʘʥʥʷ ʽʰʝʤʽʯʥʦʾ ʭʚʦʨʦʙʠ ʩʝʨʮʷ; ʩʪʨʝʧʪʦʢʽʥʘʟʘ ï 

ʩʠʥʪʝʟʫʻʪʴʩʷ ʙʘʢʪʝʨʽʷʤʠ, ʟʜʘʪʥʘ ʧʝʨʝʪʚʦʨʶʚʘʪʠ ʧʣʘʟʤʽʥʦʛʝʥ ʥʘ ʧʣʘʟʤʽʥ ʽ ʪʦʤʫ 

ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʨʫʡʥʫʚʘʥʥʷ ʪʨʦʤʙʽʚ.  

ʌʝʨʤʝʥʪʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʣʽʢʫʚʘʥʥʷ ʩʧʘʜʢʦʚʠʭ ʟʘʭʚʦʨʶʚʘʥʴ (ʟʘʤʽʩʪʴ 

ʚʽʜʩʫʪʥʽʭ ʝʥʜʦʛʝʥʥʠʭ ʬʝʨʤʝʥʪʽʚ), ʚʠʜʘʣʝʥʥʷ ʥʝʞʠʪʪʻʟʜʘʪʥʠʭ, ʜʝʥʘʪʫʨʦʚʘʥʠʭ 

ʩʪʨʫʢʪʫʨ, ʢʣʽʪʠʥʥʠʭ ʪʘ ʪʢʘʥʠʥʥʠʭ ʬʨʘʛʤʝʥʪʽʚ, ʟʚʽʣʴʥʝʥʥʷ ʦʨʛʘʥʽʟʤʫ ʚʽʜ 

ʪʦʢʩʠʯʥʠʭ ʨʝʯʦʚʠʥ.  

ʅʦʚʠʤ ʥʘʧʨʷʤʦʤ ʫ ʤʝʜʠʮʠʥʽ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʬʝʨʤʝʥʪʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʪʠʧʫ 

çʢʦʥʪʝʡʥʝʨè, ʚʠʛʦʪʦʚʣʝʥʥʷ ʷʢʠʭ ʩʪʘʣʦ ʤʦʞʣʠʚʠʤ ʟʘʚʜʷʢʠ ʧʦʷʚʽ ʪʘ 

ʚʜʦʩʢʦʥʘʣʝʥʥʶ ʤʝʪʦʜʽʚ ʽʤʤʦʙʽʣʽʟʘʮʽʾ ʨʝʯʦʚʠʥ. ʎʽ ʧʨʝʧʘʨʘʪʠ ʷʚʣʷʶʪʴ ʩʦʙʦʶ 

ʤʽʢʨʦʩʬʝʨʠ ʟ ʙʽʣʴʰ ʤʝʥʰ ʪʚʝʨʜʦʶ ʽ ʧʨʦʥʠʢʥʦʶ ʦʙʦʣʦʥʢʦʶ. ʇʨʠʟʥʘʯʝʥʥʷ ʮʠʭ 

ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ ʨʽʟʥʝ. ʇʝʨʰʠʤ ʪʠʧʦʤ çʰʪʫʯʥʠʭ ʢʣʽʪʠʥè ʩʣʽʜ ʥʘʟʚʘʪʠ 

ʤʢ̔ʨʦʢʘʧʩʫʣʠ. ʌʝʨʤʝʥʪ, ʱʦ ʟʥʘʭʦʜʠʪʴʩʷ ʚʩʝʨʝʜʠʥʽ ʦʙʦʣʦʥʢʠ, ʥʝ ʢʦʥʪʘʢʪʫʻ ʟ 

ʨʽʜʠʥʘʤʠ ʪʘ ʪʢʘʥʠʥʘʤʠ ʦʨʛʘʥʽʟʤʫ, ʥʝ ʨʫʡʥʫʻʪʴʩʷ ʧʨʦʪʝʾʥʘʟʘʤʠ, ʥʝ 

ʧʨʠʛʥʽʯʫʻʪʴʩʷ, ʥʝ ʚʠʢʣʠʢʘʻ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ ʦʨʛʘʥʽʟʤʫ. ʆʩʥʦʚʥʘ ʧʝʨʝʚʘʛʘ 

ʤʽʢʨʦʢʘʧʩʫʣ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʾʭ ʤʦʞʥʘ ʽʤʧʣʘʥʪʫʚʘʪʠ ʫ ʧʦʪʨʽʙʥʝ ʤʽʩʮʝ, 

ʥʘʧʨʠʢʣʘʜ, ʫ ʙʝʟʧʦʩʝʨʝʜʥʽʡ ʙʣʠʟʴʢʦʩʪʽ ʚʽʜ ʧʫʭʣʠʥʠ. ʇʨʠ ʮʴʦʤʫ ʤʽʢʨʦʢʘʧʩʫʣʘ ʟ 

ʚʽʜʧʦʚʽʜʥʠʤ ʚʤʽʩʪʦʤ ʧʝʨʝʨʦʙʣʷʪʠʤʝ ʤʝʪʘʙʦʣʽʪʠ, ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʨʦʩʪʫ ʧʫʭʣʠʥʥʦʾ 

ʪʢʘʥʠʥʠ, ʽ ʮʷ ʪʢʘʥʠʥʘ ʥʝ ʙʫʜʝ ʨʦʟʚʠʚʘʪʠʩʷ. 
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ʉʣʽʜ ʚʨʘʭʦʚʫʚʘʪʠ, ʱʦ ʤʽʢʨʦʢʘʧʩʫʣʠ, ʷʢʽ ʚʚʦʜʷʪʴʩʷ ʚ ʢʨʦʚ, ʤʦʞʫʪʴ 

ʟʘʙʠʚʘʪʠ ʢʨʦʚʦʥʦʩʥʽ ʩʫʜʠʥʠ ʽ ʚʠʢʣʠʢʘʪʠ ʫʪʚʦʨʝʥʥʷ ʪʨʦʤʙʽʚ. ʆʜʥʘʢ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʤʽʢʨʦʢʘʧʩʫʣ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʾʭ ʫ ʚʠʛʣʷʜʽ ʢʦʣʦʥʦʢ ʜʣʷ ʜʽʘʣʽʟʫ ʚ 

ʘʧʘʨʘʪʽ çh ʪʫʯʥʘ ʥʠʨʢʘè ʙʝʟʩʫʤʥʽʚʥʘ, ʦʩʢʽʣʴʢʠ ʦʙʩʷʛ ʘʧʘʨʘʪʽʚ ʽ ʚʽʜʧʦʚʽʜʥʦ 

ʢʽʣʴʢʽʩʪʴ ʥʝʦʙʭʽʜʥʠʭ ʽ ʜʫʞʝ ʜʦʨʦʛʠʭ ʨʦʟʯʠʥʽʚ ʨʽʟʢʦ ʩʢʦʨʦʯʫʻʪʴʩʷ. ʅʘʧʨʠʢʣʘʜ, 

ʜʣʷ ʤʽʢʨʦʢʘʧʩʫʣʴʦʚʘʥʦʾ çʰʪʫʯʥʦʾ ʥʠʨʢʠè ʧʦʪʨʽʙʥʘ ʢʦʣʦʥʢʘ ʦʙô̒ ʤʦʤ ʚʩʴʦʛʦ 

30 ʤʣ, ʷʢʘ ʧʨʘʮʶʻ ʤʘʡʞʝ ʚ 100 ʨʘʟʽʚ ʰʚʠʜʰʝ ʟʘ ʟʚʠʯʘʡʥʠʡ ʘʧʘʨʘʪ. ɺʩʝʨʝʜʠʥʫ 

ʤʽʢʨʦʢʘʧʩʫʣʠ ʤʦʞʫʪʴ ʙʫʪʠ ʚʢʣʶʯʝʥʽ ʤʘʛʥʽʪʥʽ ʯʘʩʪʠʥʢʠ. ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʟʟʦʚʥʽ 

ʧʽʜʚʦʜʷʪʴ ʤʘʛʥʽʪʥʝ ʧʦʣʝ ʪʘ ʧʨʝʧʘʨʘʪ ʫʪʨʠʤʫʶʪʴ ʧʦʙʣʠʟʫ ʦʨʛʘʥʫ-ʤʽʰʝʥʽ. 

ɿʘʨʘʟ ʽʥʪʝʥʩʠʚʥʦ ʜʦʩʣʽʜʞʫʶʪʴʩʷ ʚʣʘʩʪʠʚʦʩʪʽ ʤʽʢʨʦʢʘʧʩʫʣ, ʩʪʽʥʢʘ ʷʢʠʭ 

ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʦʙʦʣʦʥʦʢ ʝʨʠʪʨʦʮʠʪʽʚ. ɺʤʽʩʪ ʝʨʠʪʨʦʮʠʪʽʚ ʚʠʜʘʣʷʻʪʴʩʷ, ʘ çʪʽʥʴè 

ʟʘʧʦʚʥʶʻʪʴʩʷ ʬʝʨʤʝʥʪʦʤ. ɺʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʪʘʢʦʞ ʦʙʦʣʦʥʢʠ ʽʥʰʠʭ ʢʣʽʪʠʥ. 

ʊʘʢ, ʦʧʠʩʘʥʽ ʣʽʢʘʨʩʴʢʽ ʧʨʝʧʘʨʘʪʠ, ʱʦ ʚʢʣʶʯʝʥʽ ʚ ʦʙʦʣʦʥʢʠ ʤʘʢʨʦʬʘʛʽʚ. ʆʩʪʘʥʥʽ 

ʤʘʶʪʴ ʪʝʥʜʝʥʮʽʶ ʥʘʢʦʧʠʯʫʚʘʪʠʩʷ ʫ ʚʦʛʥʠʱʘʭ ʟʘʧʘʣʝʥʴ, ʦʪʞʝ, ʤʦʞʫʪʴ 

ʪʨʘʥʩʧʦʨʪʫʚʘʪʠ ʪʫʜʠ ʷʢ ʥʠʟʴʢʦ-, ʪʘʢ ʽ ʚʠʩʦʢʦʤʦʣʝʢʫʣʷʨʥʠʡ ʣʽʢʘʨʩʴʢʠʡ 

ʧʨʝʧʘʨʘʪ. ɯʩʪʦʪʥʦʶ ʧʦʟʠʪʠʚʥʦʶ ʚʣʘʩʪʠʚʽʩʪʶ çʪʽʥʝʡè ʢʣʽʪʠʥ ʚ ̫ʢʦʩʪʽ ʥʦʩʽʾʚ ʻ 

ʾʭʥʷ ʧʦʚʥʘ ʩʫʤʽʩʥʽʩʪʴ ʟ ʦʨʛʘʥʽʟʤʦʤ ʧʘʮʽʻʥʪʘ, ʦʩʢʽʣʴʢʠ ʮʝʡ ʥʦʩʽʡ ʛʦʪʫʶʪʴ ʥʘ 

ʦʩʥʦʚʽ ʢʣʽʪʠʥ, ʚʠʜʽʣʝʥʠʭ ʟ ʢʨʦʚʽ ʧʘʮʽʻʥʪʘ, ʽ ʧʦʚʝʨʪʘʶʪʴ ʾʭ ʡʦʤʫ ʟ ʥʦʚʠʤ 

ʚʤʽʩʪʦʤ. 

ɺʽʜʦʤʦ, ʱʦ ʧʨʦʪʝʾʥʘʟʠ, ʨʦʟʱʝʧʣʶʶʯʠ ʜʝʥʘʪʫʨʦʚʘʥʽ ʙʽʣʢʠ, ʩʧʨʠʷʶʪʴ 

ʦʯʠʱʝʥʥʶ ʨʘʥ, ʘ ʦʪʞʝ, ʾʭ ʟʘʛʦʻʥʥʶ. ʋ ʮʴʦʤʫ ʥʘʧʨʷʤʢʫ ʚ ʢʣʽʥʽʯʥʽʡ ʧʨʘʢʪʠʮʽ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʽʤʤʦʙʽʣʽʟʦʚʘʥʠʭ ʧʨʦʪʝʾʥʘʟ ʟʨʦʙʣʝʥʦ ʙʘʛʘʪʦ. ʗʢ ʥʦʩʽʾ ʜʣʷ 

ʽʤʤʦʙʽʣʽʟʘʮʽʾ ʧʨʦʪʝʦʣʽʪʠʯʥʠʭ ʬʝʨʤʝʥʪʽʚ ʟʘʩʪʦʩʦʚʫʶʪʴ ʚʦʣʦʢʥʠʩʪʽ ʤʘʪʝʨʽʘʣʠ ʥʘ 

ʦʩʥʦʚʽ ʮʝʣʶʣʦʟʠ, ʧʦʣʽʚʽʥʽʣʦʚʦʛʦ ʩʧʠʨʪʫ, ʩʦʣʝʡ ʘʣʴʛʽʥʦʚʦʾ ʢʠʩʣʦʪʠ, ʧʦʣʽʘʤʽʜʥʝ 

ʪʘ ʢʦʣʘʛʝʥʦʚʝ ʚʦʣʦʢʥʦ. ɻʦʪʫʶʪʴ ʥʠʪʢʠ, ʚ ̫ʢʽ ʧʨʠ ʬʦʨʤʫʚʘʥʥʽ ʚʢʣʶʯʘʶʪʴ 

ʬʝʨʤʝʥʪ ʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʾʭ ʷʢ ʰʦʚʥʠʡ ʤʘʪʝʨʽʘʣ. ʇʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʜʽʾ 

ʥʘʪʠʚʥʠʭ ʪʘ ʽʤʤʦʙʽʣʽʟʦʚʘʥʠʭ ʧʨʦʪʝʾʥʘʟ (ʚ ʦʩʥʦʚʥʦʤʫ ʭʽʤʦʪʨʠʧʩʠʥʫ, ʪʨʠʧʩʠʥʫ, 

ʢʦʣʘʛʝʥʘʟʠ) ʧʦʢʘʟʘʚ, ʱʦ ʚʞʝ ʥʘ 2-4-ʡ ʜʝʥʴ ʨʘʥʘ ʦʯʠʱʘʻʪʴʩʷ ʚʽʜ ʥʝʢʨʦʪʠʯʥʠʭ 

ʤʘʩ ʽ ʧʨʠʥʘʡʤʥʽ ʚʜʚʽʯʽ ʰʚʠʜʰʝ ʥʘʩʪʘʻ ʟʘʛʦʻʥʥʷ. ʇʝʨʝʢʦʥʣʠʚʽ ʨʝʟʫʣʴʪʘʪʠ 

ʦʪʨʠʤʘʥʽ ʧʽʜ ʯʘʩ ʣʽʢʫʚʘʥʥʷ ʪʨʦʬʽʯʥʠʭ ʚʠʨʘʟʦʢ, ʧʨʦʤʝʥʝʚʠʭ ʚʠʨʘʟʦʢ ʰʢʽʨʠ. 
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ʆʩʦʙʣʠʚʦ ʝʬʝʢʪʠʚʥʽ ʽʤʤʦʙʽʣʽʟʦʚʘʥʽ ʧʨʦʪʝʾʥʘʟʠ ʧʨʠ ʧʝʨʝʜʦʧʝʨʘʮʽʡʥʽʡ ʧʽʜʛʦʪʦʚʮʽ 

ʪʘ ʧʽʩʣʷ ʧʣʘʩʪʠʯʥʠʭ ʦʧʝʨʘʮʽʡ. ɯʤʤʦʙʽʣʽʟʦʚʘʥʽ ʧʨʦʪʝʦʣʽʪʠʯʥʽ ʬʝʨʤʝʥʪʠ ʟ 

ʚʝʣʠʢʠʤ ʫʩʧʽʭʦʤ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʚ ʣʽʢʫʚʘʥʥʽ ʛʥʽʡʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʣʝʛʝʥʴ ʪʘ 

ʧʣʝʚʨʠ. 

ʃʽʢʫʚʘʥʥʷ ʨʘʢʫ ʧʦʚôʷʟʘʥʝ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ L-ʘʩʧʘʨʘʛʽʥʘʟʠ, ʷʢʘ ʧʦʟʙʘʚʣʷʻ 

ʨʘʢʦʚʽ ʢʣʽʪʠʥʠ ʨʝʩʫʨʩʽʚ ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʩʠʥʪʝʟʫ ʘʩʧʘʨʘʛʽʥʫ. ɿʜʦʨʦʚʽ ʢʣʽʪʠʥʠ, ʥʘ 

ʚʽʜʤʽʥʫ ʚʽʜ ʨʘʢʦʚʠʭ (ʜʝʷʢʠʭ ʪʠʧʽʚ), ʟʜʘʪʥʽ ʜʦ ʩʘʤʦʩʪʽʡʥʦʛʦ ʩʠʥʪʝʟʫ ʘʩʧʘʨʘʛʽʥʫ. 

ɻʦʨʤʦʥʠ. ɹʽʦʪʝʭʥʦʣʦʛʽʷ ʥʘʜʘʻ ʤʝʜʠʮʠʥʽ ʥʦʚʽ ʰʣʷʭʠ ʦʜʝʨʞʘʥʥʷ ʮʽʥʥʠʭ 

ʛʦʨʤʦʥʘʣʴʥʠʭ ʧʨʝʧʘʨʘʪʽʚ. ʆʩʦʙʣʠʚʦ ʚʝʣʠʢʽ ʟʨʫʰʝʥʥʷ ʚʽʜʙʫʣʠʩʷ ʦʩʪʘʥʥʽʤʠ 

ʨʦʢʘʤʠ ʫ ʥʘʧʨʷʤʽ ʩʠʥʪʝʟʫ ʧʝʧʪʠʜʥʠʭ ʛʦʨʤʦʥʽʚ. 

ʈʘʥʽʰʝ ʛʦʨʤʦʥʠ ʦʪʨʠʤʫʚʘʣʠ ʟ ʦʨʛʘʥʽʚ ʪʘ ʪʢʘʥʠʥ ʪʚʘʨʠʥ ʪʘ ʣʶʜʠʥʠ (ʢʨʦʚʽ 

ʜʦʥʦʨʽʚ, ʚʠʜʘʣʝʥʠʭ ʧʨʠ ʦʧʝʨʘʮʽʷʭ ʦʨʛʘʥʽʚ, ʪʨʫʧʥʦʛʦ ʤʘʪʝʨʽʘʣʫ). ʇʦʪʨʽʙʥʦ ʙʫʣʦ 

ʙʘʛʘʪʦ ʤʘʪʝʨʽʘʣʫ ʜʣʷ ʦʜʝʨʞʘʥʥʷ ʥʝʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʧʨʦʜʫʢʪʫ. ʊʘʢ, ʣʶʜʩʴʢʠʡ 

ʛʦʨʤʦʥ ʨʦʩʪʫ (ʩʦʤʘʪʦʪʨʦʧʽʥ) ʦʪʨʠʤʫʚʘʣʠ ʟ ʛʽʧʦʬʽʟʘ ʣʶʜʠʥʠ, ʢʦʞʝʥ ʛʽʧʦʬʽʟ 

ʤʽʩʪʠʪʴ ʡʦʛʦ ʪʨʦʭʠ ʙʽʣʴʰʝ 4 ʤʛ. ʋ ʪʦʡ ʞʝ ʯʘʩ ʜʣʷ ʣʽʢʫʚʘʥʥʷ ʦʜʥʽʻʾ ʜʠʪʠʥʠ, ʷʢʘ 

ʩʪʨʘʞʜʘʻ ʥʘ ʢʘʨʣʠʢʦʚʽʩʪʴ, ʧʦʪʨʽʙʥʦ ʙʣʠʟʴʢʦ 7 ʤʛ ʩʦʤʘʪʦʪʨʦʧʽʥʫ ʥʘ ʪʠʞʜʝʥʴ; 

ʢʫʨʩ ʣʽʢʫʚʘʥʥʷ ʤʘʻ ʪʨʠʚʘʪʠ ʢʽʣʴʢʘ ʨʦʢʽʚ. ɯʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʛʝʥʥʦ-ʽʥʞʝʥʝʨʥʦʛʦ 

ʰʪʘʤʫ ɽ. coli ʚ ʜʘʥʠʡ ʯʘʩ ʦʪʨʠʤʫʶʪʴ ʜʦ 100 ʤʛ ʛʦʨʤʦʥʫ ʨʦʩʪʫ ʥʘ 1 ʣ 

ʩʝʨʝʜʦʚʠʱʘ ʢʫʣʴʪʠʚʫʚʘʥʥʷ. ɺʽʜʢʨʠʚʘʶʪʴʩʷ ʧʝʨʩʧʝʢʪʠʚʠ ʙʦʨʦʪʴʙʠ ʥʝ ʣʠʰʝ ʟ 

ʢʘʨʣʠʢʦʚʽʩʪʶ, ʘ ʡ ʽʟ ʥʠʟʴʢʦʨʦʩʣʽʩʪʶ ï ʩʣʘʙʰʠʤ ʩʪʫʧʝʥʝʤ ʜʝʬʽʮʠʪʫ 

ʩʦʤʘʪʦʪʨʦʧʽʥʫ. ʉʦʤʘʪʦʪʨʦʧʽʥ ʩʧʨʠʷʻ ʟʘʛʦʻʥʥʶ ʨʘʥ ʪʘ ʦʧʽʢʽʚ, ʧʦʨʷʜ ʟ 

ʢʘʣʴʮʠʪʦʥʽʥʦʤ (ʛʦʨʤʦʥʦʤ ʱʠʪʦʚʠʜʥʦʾ ʟʘʣʦʟʠ) ʨʝʛʫʣʶʻ ʦʙʤʽʥ ʉʘ2+ ʫ ʢʽʩʪʢʦʚʽʡ 

ʪʢʘʥʠʥʽ. 

ɯʥʩʫʣʽʥ, ʧʝʧʪʠʜʥʠʡ ʛʦʨʤʦʥ ʦʩʪʨʽʚʮʽʚ ʃʘʥʛʝʨʛʘʥʩʘ ʧʽʜʰʣʫʥʢʦʚʦʾ ʟʘʣʦʟʠ, ʻ 

ʦʩʥʦʚʥʠʤ ʟʘʩʦʙʦʤ ʣʽʢʫʚʘʥʥʷ ʧʨʠ ʮʫʢʨʦʚʦʤʫ ʜʽʘʙʝʪʽ. ʎʷ ʭʚʦʨʦʙʘ ʩʧʨʠʯʠʥʝʥʘ 

ʜʝʬʽʮʠʪʦʤ ʽʥʩʫʣʽʥʫ ʪʘ ʧʨʦʷʚʣʷʻʪʴʩʷ ʧʽʜʚʠʱʝʥʥʷʤ ʨʽʚʥʷ ʛʣʶʢʦʟʠ ʚ ʢʨʦʚʽ. 

ɼʦʥʝʜʘʚʥʘ ʽʥʩʫʣʽʥ ʦʪʨʠʤʫʚʘʣʠ ʟ ʧʽʜʰʣʫʥʢʦʚʦʾ ʟʘʣʦʟʠ ɺʈʍ ʪʘ ʩʚʠʥʝʡ. 

ʇʨʝʧʘʨʘʪ ʚʽʜʨʽʟʥʷʚʩʷ ʚʽʜ ʣʶʜʩʴʢʦʛʦ ʽʥʩʫʣʽʥʫ 1-3 ʘʤʽʥʦʢʠʩʣʦʪʥʠʤʠ ʟʘʣʠʰʢʘʤʠ, 

ʪʦʤʫ ʚʠʥʠʢʘʣʘ ʟʘʛʨʦʟʘ ʘʣʝʨʛʽʯʥʠʭ ʨʝʘʢʮʽʡ, ʦʩʦʙʣʠʚʦ ʚ ʜʽʪʝʡ. ʐʠʨʦʢʦʤʘʩʰʪʘʙʥʝ 

ʪʝʨʘʧʝʚʪʠʯʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʽʥʩʫʣʽʥʫ ʩʪʨʠʤʫʚʘʣʦʩʷ ʡʦʛʦ ʚʠʩʦʢʦʶ ʚʘʨʪʽʩʪʶ ʪʘ 



169 

ʦʙʤʝʞʝʥʽʩʪʶ ʨʝʩʫʨʩʽʚ. ʐʣʷʭʦʤ ʭʽʤʽʯʥʦʾ ʤʦʜʠʬʽʢʘʮʽʾ ʽʥʩʫʣʽʥ ʽʟ ʪʚʘʨʠʥ ʚʜʘʣʦʩʷ 

ʟʨʦʙʠʪʠ ʤʘʡʞʝ ʥʝʚʽʜʤʽʥʥʠʤ ʚʽʜ ʣʶʜʩʴʢʦʛʦ, ʘʣʝ ʮʝ ʦʟʥʘʯʘʣʦ ʜʦʜʘʪʢʦʚʝ 

ʧʦʜʦʨʦʞʯʘʥʥʷ ʧʨʦʜʫʢʪʫ. 

ʂʦʤʧʘʥʽʷ EliLilly  ʟ 1982 ʨ. ʚʠʨʦʙʣʷʻ ʛʝʥʥʦ-ʽʥʞʝʥʝʨʥʠʡ ʽʥʩʫʣʽʥ ʥʘ ʦʩʥʦʚʽ 

ʩʠʥʪʝʟʫ ʢʣʽʪʠʥʘʤʠ ɽ. coli ʦʢʨʝʤʦ ɸ- ʪʘ ɺ-ʣʘʥʮʶʛʽʚ ʛʝʥʘ. ɺʘʨʪʽʩʪʴ ʧʨʦʜʫʢʪʫ 

ʟʥʘʯʥʦ ʟʥʠʟʠʣʘʩʷ, ʦʪʨʠʤʫʚʘʥʠʡ ʽʥʩʫʣʽʥ ʽʜʝʥʪʠʯʥʠʡ ʣʶʜʩʴʢʦʤʫ.  

ɺ ʥʘʰ ʯʘʩ ʤʘʡʞʝ ʚʝʩʴ ʽʥʩʫʣʽʥ ʚʠʨʦʙʣʷʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʣʽʪʠʥ E. coli, ʚ 

ʷʢ̔ ʚʙʫʜʦʚʘʥʠʡ ʛʝʥ, ʱʦ ʢʦʜʫʻ ʽʥʩʫʣʽʥ ʣʶʜʠʥʠ (ʨʠʩ. 93). 

 

ʈʠʩ. 93. ʉʭʝʤʘ ʦʪʨʠʤʘʥʥʷ ʛʝʥʥʦ-ʽʥʞʝʥʝʨʥʦʛʦ ʽʥʩʫʣʽʥʫ  

 

ɻʝʥʝʪʠʯʥʦ ʟʤʽʥʝʥʽ ʜʨʽʞʜʞʽ ʦʩʪʘʥʥʽʤʠ ʨʦʢʘʤʠ ʪʘʢʦʞ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʣʷ 

ʚʠʨʦʙʥʠʮʪʚʘ ʽʥʩʫʣʽʥʫ. ɭ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʪʦʛʦ, ʱʦ ʽʥʩʫʣʽʥ ʫ ʪʨʘʥʩʛʝʥʥʠʭ 

ʨʦʩʣʠʥʘʭ ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʟ ʤʝʥʰʠʤʠ ʚʠʪʨʘʪʘʤʠ, ʥʽʞ ʫ ʙʽʦʨʝʘʢʪʦʨʘʭ. 

ʅʘʧʨʠʢʣʘʜ, ʦʜʥʘ ʟ ʢʘʥʘʜʩʴʢʠʭ ʬʽʨʤ ʧʦʚʽʜʦʤʠʣʘ, ʱʦ ʚʠʨʦʙʣʝʥʠʡ ʥʠʤʠ ʫ 

ʩʦʥʷʰʥʠʢʫ ʽʥʩʫʣʽʥ ʜʝʰʝʚʰʠʡ ʙʽʣʴʰʝ, ʥʽʞ ʥʘ 25%. ʅʦʚʘ ʪʝʭʥʦʣʦʛʽʷ ʟʤʝʥʰʠʪʴ 

ʚʠʪʨʘʪʠ ʥʘ ʙʫʜʽʚʥʠʮʪʚʦ ʥʝʦʙʭʽʜʥʠʭ ʚʠʨʦʙʥʠʯʠʭ ʧʦʪʫʞʥʦʩʪʝʡ. 
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ʇʨʠ ʣʽʢʫʚʘʥʥʽ ʜʽʘʙʝʪʫ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʪʘʢʦʞ ʪʝʭʥʦʣʦʛʽʷ 

ʽʥʢʘʧʩʫʣʶʚʘʥʥʷ: ʩʪʚʦʨʝʥʥʷ ʜʝʧʦ ʽʥʩʫʣʽʥʫ ʰʣʷʭʦʤ ʽʤʧʣʘʥʪʘʮʽʾ ʤʽʢʨʦʢʘʧʩʫʣ, ʱʦ 

ʤʽʩʪʷʪʴ ʦʩʪʨʽʚʮʽ ʃʘʥʛʝʨʛʘʥʩʘ, ʷʢʽ ʩʠʥʪʝʟʫʶʪʴ ʫ ʧʽʜʰʣʫʥʢʦʚʽʡ ʟʘʣʦʟʽ ʽʥʩʫʣʽʥ. 

ʆʜʥʦʨʘʟʦʚʘ ʽʤʧʣʘʥʪʘʮʽʷ ʤʽʢʨʦʢʘʧʩʫʣʠ ʚ ʦʨʛʘʥʽʟʤ ʭʚʦʨʦʛʦ ʧʦʟʙʘʚʣʷʻ ʧʘʮʽʻʥʪʘ 

ʚʽʜ ʱʦʜʝʥʥʠʭ ʽʥô̒ ʢʮʽʡ ʽʥʩʫʣʽʥʫ ʦʩʢʽʣʴʢʠ ʚʽʥ ʧʨʦʜʫʢʫʻʪʴʩʷ ʧʨʦʪʷʛʦʤ ʨʦʢʫ. 

ɿʥʘʯʥʠʤ ʻ ʚʥʝʩʦʢ ʙʽʦʪʝʭʥʦʣʦʛʽʾ ʽ ʚ ʧʨʦʤʠʩʣʦʚʝ ʚʠʨʦʙʥʠʮʪʚʦ ʥʝʧʝʧʪʠʜʥʠʭ 

ʛʦʨʤʦʥʽʚ, ʥʘʩʘʤʧʝʨʝʜ ʩʪʝʨʦʾʜʽʚ. ʄʝʪʦʜʠ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʦʾ ʪʨʘʥʩʬʦʨʤʘʮʽʾ 

ʜʦʟʚʦʣʠʣʠ ʨʽʟʢʦ ʩʢʦʨʦʪʠʪʠ ʢʽʣʴʢʽʩʪʴ ʝʪʘʧʽʚ ʭʽʤʽʯʥʦʛʦ ʩʠʥʪʝʟʫ ʢʦʨʪʠʟʦʥʫ, 

ʛʦʨʤʦʥʫ ʥʘʜʥʠʨʢʦʚʠʭ ʟʘʣʦʟ, ʱʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʣʽʢʫʚʘʥʥʷ ʨʝʚʤʘʪʦʾʜʥʦʛʦ 

ʘʨʪʨʠʪʫ. ʇʨʠ ʚʠʨʦʙʥʠʮʪʚʽ ʩʪʝʨʦʾʜʥʠʭ ʛʦʨʤʦʥʽʚ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʽʤʤʦʙʽʣʽʟʦʚʘʥʽ ʤʽʢʨʦʙʥʽ ʢʣʽʪʠʥʠ ʜʣʷ ʩʠʥʪʝʟʫ ʧʨʝʜʥʽʟʦʣʦʥʫ ʟ ʛʽʜʨʦʢʦʨʪʠʟʦʥʫ. ɭ 

ʨʦʟʨʦʙʢʠ ʟ ʦʜʝʨʞʘʥʥʷ ʛʦʨʤʦʥʫ ʱʠʪʦʚʠʜʥʦʾ ʟʘʣʦʟʠ ʪʠʨʦʢʩʠʥʫ ʽʟ 

ʤʽʢʨʦʚʦʜʦʨʦʩʪʝʡ. 

ɯʥʪʝʨʬʝʨʦʥʠ ʚʠʜʽʣʷʶʪʴʩʷ ʢʣʽʪʠʥʘʤʠ ʣʶʜʠʥʠ ʪʘ ʪʚʘʨʠʥ ʫ ʚʽʜʧʦʚʽʜʴ ʥʘ 

ʽʥʬʽʢʫʚʘʥʥʷ ʚʽʨʫʩʘʤʠ. ɺʦʥʠ ʤʘʶʪʴ ʘʥʪʠʚʽʨʫʩʥʫ ʘʢʪʠʚʥʽʩʪʴ. ʇʝʨʝʜʙʘʯʘʻʪʴʩʷ, 

ʟʦʢʨʝʤʘ, ʱʦ ʽʥʪʝʨʬʝʨʦʥʠ ʧʝʨʝʰʢʦʜʞʘʶʪʴ ʧʨʦʥʠʢʥʝʥʥʶ ʚʽʨʫʩʥʠʭ ʯʘʩʪʠʥʦʢ ʫ 

ʢʣʽʪʠʥʫ. ɯʥʪʝʨʬʝʨʦʥʠ ʩʪʠʤʫʣʶʶʪʴ ʜʽʷʣʴʥʽʩʪʴ ʽʤʫʥʥʦʾ ʩʠʩʪʝʤʠ ʪʘ 

ʧʝʨʝʰʢʦʜʞʘʶʪʴ ʨʦʟʤʥʦʞʝʥʥʶ ʢʣʽʪʠʥ ʨʘʢʦʚʠʭ ʧʫʭʣʠʥ. ʋʩʽ ʘʩʧʝʢʪʠ ʜʽʾ 

ʽʥʪʝʨʬʝʨʦʥʽʚ ʻ ʚʘʞʣʠʚʠʤʠ ʟ ʪʦʯʢʠ ʟʦʨʫ ʾʭ ʪʝʨʘʧʝʚʪʠʯʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ. 

ɼʦ ʚʚʝʜʝʥʥʷ ʤʝʪʦʜʽʚ ʛʝʥʝʪʠʯʥʦʾ ʽʥʞʝʥʝʨʽʾ ʽʥʪʝʨʬʝʨʦʥʠ ʦʪʨʠʤʫʚʘʣʠ ʟ 

ʜʦʥʦʨʩʴʢʦʾ ʢʨʦʚʽ ʜʦ 1 ʤʢʛ ʥʝʦʯʠʱʝʥʦʛʦ ʽʥʪʝʨʬʝʨʦʥʫ ʟ 1 ʣ ʢʨʦʚʽ, ʪʦʙʪʦ 

ʧʨʠʙʣʠʟʥʦ ʦʜʥʫ ʜʦʟʫ ʜʣʷ ʽʥô̒ ʢʮʽʾ. ɺ ʜʘʥʠʡ ʯʘʩ ʽʥʪʝʨʬʝʨʦʥʠ ʫʩʧʽʰʥʦ ʦʪʨʠʤʫʶʪʴ 

ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʛʝʥʥʦ-ʽʥʞʝʥʝʨʥʠʭ ʰʪʘʤʽʚ ɽ. coli, ʜʨʽʞʜʞʽʚ, ʢʫʣʴʪʠʚʦʚʘʥʠʭ 

ʢʣʽʪʠʥ ʢʦʤʘʭ (Drosophila) ʪʘ ʩʩʘʚʮʽʚ. ɻʝʥʥʦ-ʽʥʞʝʥʝʨʥʽ ʽʥʪʝʨʬʝʨʦʥʠ ʤʦʞʫʪʴ 

ʙʫʪʠ ʦʯʠʱʝʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʦʥʦʢʣʦʥʘʣʴʥʠʭ ʘʥʪʠʪʽʣ. 

ɯʥʪʝʨʬʝʨʦʥʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʣʽʢʫʚʘʥʥʷ ʭʚʦʨʦʙ, ʱʦ ʚʠʢʣʠʢʘʶʪʴʩʷ 

ʚʽʨʫʩʘʤʠ ʛʝʨʧʝʩʫ, ʩʢʘʟʫ, ʛʝʧʘʪʠʪʽʚ, ʘ ʪʘʢʦʞ ʜʣʷ ʧʨʦʬʽʣʘʢʪʠʢʠ ʚʽʨʫʩʥʠʭ 

ʽʥʬʝʢʮʽʡ. ɯʥʪʝʨʬʝʨʦʥʠ ʥʘʜʘʶʪʴ ʣʽʢʫʚʘʣʴʥʠʡ ʚʧʣʠʚ ʥʘ ʦʨʛʘʥʽʟʤ ʭʚʦʨʠʭ ʥʘ ʨʘʢ 

ʛʨʫʜʝʡ, ʰʢʽʨʠ, ʛʦʨʪʘʥʽ, ʣʝʛʝʥʽʚ, ʤʦʟʢʫ, ʨʦʟʩʽʷʥʦʾ ʤʽʻʣʦʤʠ ʪʘ ʩʘʨʢʦʤʠ ʂʘʧʦʮʽ ï 

ʜʚʘ ʦʩʪʘʥʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʦʩʽʙ, ʷʢʽ ʩʪʨʘʞʜʘʶʪʴ ʥʘ ʥʘʙʫʪʽ 
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ʽʤʫʥʦʜʝʬʽʮʠʪʠ. ɯʥʪʝʨʬʝʨʦʥʠ ʢʦʨʠʩʥʽ ʪʘʢʦʞ ʧʽʜ ʯʘʩ ʣʽʢʫʚʘʥʥʷ ʨʦʟʩʽʷʥʦʛʦ 

ʩʢʣʝʨʦʟʫ. 

ɯʥʪʝʨʣʝʡʢʽʥʠ ï ʧʦʨʽʚʥʷʥʦ ʢʦʨʦʪʢʽ (ʙʣʠʟʴʢʦ 150 ʘʤʽʥʦʢʠʩʣʦʪʥʠʭ ʟʘʣʠʰʢʽʚ) 

ʧʦʣʽʧʝʧʪʠʜʠ, ʱʦ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʚ ʦʨʛʘʥʽʟʘʮʽʾ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ. ɯʥʪʝʨʣʝʡʢʽʥʠ ï 

ʦʩʥʦʚʥʽ ʣʽʢʫʚʘʣʴʥʽ ʟʘʩʦʙʠ ʧʨʠ ʽʤʫʥʥʠʭ ʨʦʟʣʘʜʘʭ, ʦʪʨʠʤʫʶʪʴ ʰʣʷʭʦʤ 

ʢʣʦʥʫʚʘʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ ʛʝʥʽʚ ʫ ʢʣʽʪʠʥʘʭ ɽ. coli ʘʙʦ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʣʽʤʬʦʮʠʪʽʚ 

in vitro. ɸʥʛʣʽʡʩʴʢʘ ʢʦʤʧʘʥʽʷ Celltech Ltd ʪʘ ʷʧʦʥʩʴʢʘ Sakyo Company 

ʧʨʦʧʦʥʫʶʪʴ ʩʠʥʪʝʟʦʚʘʥʠʡ ʛʝʥʥʦ-ʽʥʞʝʥʝʨʥʠʤʠ ʙʘʢʪʝʨʽʷʤʠ ʽʥʪʝʨʣʝʡʢʽʥ ʜʣʷ 

ʣʽʢʫʚʘʥʥʷ ʥʠʟʢʠ ʧʫʭʣʠʥʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ. 

ʆʜʝʨʞʫʚʘʥʽ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʤ ʰʣʷʭʦʤ ʬʘʢʪʦʨʠ ʟʛʦʨʪʘʥʥʷ ʢʨʦʚʽ, 

ʦʩʦʙʣʠʚʦ ʬʘʢʪʦʨ VIII (ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʫʣʴʪʠʚʦʚʘʥʠʭ ʢʣʽʪʠʥ ʩʩʘʚʮʽʚ) ʽ ʬʘʢʪʦʨ IX 

(ʟʘ ʜʦʧʦʤʦʛʦʶ ʛʝʥʥʦ-ʽʥʞʝʥʝʨʥʦʛʦ ʰʪʘʤʫ ɽ. coli), ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʪʝʨʘʧʽʾ ʬʦʨʤ 

ʛʝʤʦʬʽʣʽʾ ï ʩʧʘʜʢʦʚʦʾ ʭʚʦʨʦʙʠ, ʧʨʠ ʷʢʽʡ ʢʨʦʚ ʚʪʨʘʯʘʻ ʟʜʘʪʥʽʩʪʴ ʟʛʦʨʪʘʪʠʩʷ. 

ɺʘʢʮʠʥʠ. çɸʢʪʠʚʥʘ ʽʤʫʥʽʟʘʮʽʷè, ʪʦʙʪʦ ʚʘʢʮʠʥʘʮʽʷ, ʷʢʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʣʶʜʠʥʦʶ ʚʞʝ ʧʦʥʘʜ 200 ʨʦʢʽʚ, ʻ ʝʬʝʢʪʠʚʥʠʤ ʩʧʦʩʦʙʦʤ ʩʪʠʤʫʣʷʮʽʾ ʽʤʫʥʥʦʾ 

ʩʠʩʪʝʤʠ. ʋ ʚʽʜʧʦʚʽʜʴ ʥʘ ʚʚʝʜʝʥʥʷ ʚʘʢʮʠʥʠ, ʚ ʦʨʛʘʥʽʟʤʽ ʚʽʜʙʫʚʘʶʪʴʩʷ ʪʘʢʽ 

ʧʨʦʮʝʩʠ: ʘʢʪʠʚʫʶʪʴʩʷ ɺ-ʣʽʤʬʦʮʠʪʠ ï ʧʨʦʜʫʮʝʥʪʠ ʘʥʪʠʪʽʣ; ʘʢʪʠʚʫʶʪʴʩʷ ʊ-

ʣʽʤʬʦʮʠʪʠ, ʷʢʽ ʤʘʶʪʴ ʟʜʘʪʥʽʩʪʴ ʟʥʠʱʫʚʘʪʠ ʯʫʞʦʨʽʜʥʠʡ ʘʥʪʠʛʝʥ; ʫʪʚʦʨʶʶʪʴʩʷ 

ʜʦʚʛʦʞʠʚʫʯʽ ɺ- ʪʘ ʊ-ʣʽʤʬʦʮʠʪʠ (ʢʣʽʪʠʥʠ ʧʘʤô̫ ʪʽ), ʷʢʽ ʰʚʠʜʢʦ ʘʢʪʠʚʽʟʫʶʪʴʩʷ 

ʧʨʠ ʥʘʩʪʫʧʥʽʡ ʟʫʩʪʨʽʯʽ ʟ ʪʠʤ ʩʘʤʠʤ ʘʥʪʠʛʝʥʦʤ. ʗʢ ʚʘʢʮʠʥʠ ʤʦʞʫʪʴ ʩʣʫʞʠʪʠ 

ʽʥʘʢʪʠʚʦʚʘʥʽ ʘʙʦ ʦʩʣʘʙʣʝʥʽ (ʘʪʪʝʥʫʡʦʚʘʥʽ) ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ, ʷʢʽ ʥʝ ʻ 

ʚʽʨʫʣʝʥʪʥʠʤʠ (ʦʪʨʫʡʥʠʤʠ), ʧʨʦʪʝ ʚʠʢʣʠʢʘʶʪʴ ʽʤʫʥʥʫ ʨʝʘʢʮʽʶ. 

ɯʤʫʥʥʫ ʚʽʜʧʦʚʽʜʴ ʚʠʢʣʠʢʘʶʪʴ ʥʝ ʪʽʣʴʢʠ ʮʽʣʽ ʢʣʽʪʠʥʠ, ʘʣʝ ʡ ʦʢʨʝʤʽ ʢʣʽʪʠʥʥʽ 

ʢʦʤʧʦʥʝʥʪʠ, ʥʘʧʨʠʢʣʘʜ, ʧʦʣʽʩʘʭʘʨʠʜʠ, ʘ ʪʘʢʦʞ ʪʦʢʩʠʯʥʽ ʙʽʣʢʠ (ʪʦʢʩʠʥʠ). ɼʣʷ 

ʦʪʨʠʤʘʥʥʷ ʘʪʪʝʥʫʡʦʚʘʥʠʭ ʚʽʨʫʩʽʚ ʨʦʟʨʦʙʣʝʥʦ ʮʽʣʫ ʥʠʟʢʫ ʩʧʝʮʽʘʣʴʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ. ʇʨʦʪʷʛʦʤ ʙʘʛʘʪʴʦʭ ʨʦʢʽʚ ʚʘʢʮʠʥʠ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʣʷ ʧʨʦʬʽʣʘʢʪʠʢʠ 

ʪʘʢʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʣʶʜʠʥʠ, ʷʢ ʢʽʨ, ʜʠʬʪʝʨʽʷ, ʧʨʘʚʝʮʴ, ʢʘʰʣʶʢ, ʪʫʙʝʨʢʫʣʴʦʟ, 

ʭʦʣʝʨʘ ʪʘ ʧʦʣʽʦʤʽʻʣʽʪ. ʅʘ ʞʘʣʴ, ʻ ʙʝʟʣʽʯ ʟʘʭʚʦʨʶʚʘʥʴ, ʧʨʦʪʠ ʷʢʠʭ ʜʦʩʽ ʥʝ 

ʦʪʨʠʤʘʥʦ ʚʘʢʮʠʥ. ɼʦ ʪʘʢʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʚʽʜʥʦʩʷʪʴʩʷ ʙʘʛʘʪʦ ʪʨʦʧʽʯʥʠʭ ʭʚʦʨʦʙ 

ʪʘ ʉʅɯɼ. ʂʨʽʤ ʪʦʛʦ, ʟʥʦʚʫ ʩʪʘʻ ʘʢʪʫʘʣʴʥʦʶ ʧʨʦʬʽʣʘʢʪʠʢʘ ʜʝʷʢʠʭ ʭʚʦʨʦʙ, ʷʢʽ 
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ʚʞʝ ʚʚʘʞʘʣʠʩʷ ʧʝʨʝʤʦʞʝʥʠʤʠ, ʷʢ, ʥʘʧʨʠʢʣʘʜ, ʪʫʙʝʨʢʫʣʴʦʟ. ɿʥʘʯʥʦʶ ʤʽʨʦʶ 

ʨʠʟʠʢ ʟʘʭʚʦʨʶʚʘʥʥʷ ʥʘ ʪʫʙʝʨʢʫʣʴʦʟ ʦʙʫʤʦʚʣʝʥʠʡ ʧʦʷʚʦʶ ʥʦʚʠʭ ʰʪʘʤʽʚ, ʱʦ 

ʤʘʶʪʴ ʩʪʽʡʢʽʩʪʴ ʜʦ ʘʥʪʠʙʽʦʪʠʢʽʚ.  

ʄʝʪʦʜʠ ʛʝʥʝʪʠʯʥʦʾ ʽʥʞʝʥʝʨʽʾ ʜʦʟʚʦʣʷʶʪʴ ʦʜʝʨʞʫʚʘʪʠ ʥʦʚʽ 

ʚʠʩʦʢʦʝʬʝʢʪʠʚʥʽ ʚʘʢʮʠʥʠ. ʉʫʯʘʩʥʽ ʚʘʢʮʠʥʠ, ʦʪʨʠʤʘʥʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʝʪʦʜʽʚ 

ʛʝʥʝʪʠʯʥʦʾ ʽʥʞʝʥʝʨʽʾ, ʤʽʩʪʷʪʴ, ʷʢ ʧʨʘʚʠʣʦ, ʥʝ ʮʽʣʽ ʢʣʽʪʠʥʠ ʟʙʫʜʥʠʢʘ 

ʟʘʭʚʦʨʶʚʘʥʥʷ, ʘ ʦʢʨʝʤʽ ʡʦʛʦ ʢʦʤʧʦʥʝʥʪʠ, ʥʘʧʨʠʢʣʘʜ, ʩʧʝʮʠʬʽʯʥʽ ʧʦʚʝʨʭʥʝʚʽ 

ʙʽʣʢʠ. ɻʝʥʠ ʚʽʨʫʣʝʥʪʥʦʛʦ ʤʽʢʨʦʦʨʛʘʥʽʟʤʫ, ʱʦ ʚʽʜʧʦʚʽʜʘʣʴʥ ̔ʟʘ ʩʠʥʪʝʟ ʟʘʭʠʩʥʠʭ 

ʘʥʪʠʛʝʥʽʚ, ʚʙʫʜʦʚʫʶʪʴ ʫ ʛʝʥʦʤ ʥʝʧʘʪʦʛʝʥʥʦʛʦ ʤʽʢʨʦʦʨʛʘʥʽʟʤʫ, ʱʦ ʧʨʠ 

ʢʫʣʴʪʠʚʫʚʘʥʥʽ ʧʨʦʜʫʢʫʻ ʽ ʥʘʢʦʧʠʯʫʻ ʚʽʜʧʦʚʽʜʥʠʡ ʘʥʪʠʛʝʥ. ʇʨʠʢʣʘʜʦʤ ʮʴʦʛʦ 

ʧʽʜʭʦʜʫ ʻ ʩʪʚʦʨʝʥʥʷ ʨʝʢʦʤʙʽʥʘʥʪʥʦʾ ʚʘʢʮʠʥʠ ʧʨʦʪʠ ʛʝʧʘʪʠʪʫ ɺ. 

ɯʥʰʠʤ ʥʘʧʨʷʤʢʦʤ ʨʦʟʚʠʪʢʫ ʥʦʚʦʛʦ ʧʦʢʦʣʽʥʥʷ ʚʘʢʮʠʥ ʻ ʦʪʨʠʤʘʥʥʷ 

ʘʪʪʝʥʫʡʦʚʘʥʠʭ ʰʪʘʤʽʚ. ʅʘʧʨʠʢʣʘʜ, ʟʘ ʪʘʢʦʶ ʪʝʭʥʦʣʦʛʽʻʶ ʙʫʣʦ ʩʪʚʦʨʝʥʦ ʥʦʚʠʡ 

ʰʪʘʤ Vibrio cholerʝae ʜʣ̫ ʽʤʫʥʽʟʘʮʽʾ ʧʨʦʪʠ ʭʦʣʝʨʠ. ʄʝʪʦʜʘʤʠ ʛʝʥʝʪʠʯʥʦʾ 

ʽʥʞʝʥʝʨʽʾ ʚʜʘʣʦʩʷ ʦʪʨʠʤʘʪʠ ʰʪʘʤ V. cholerae, ʷʢʠʡ ʚʠʢʣʠʢʘʻ ʧʦʚʥʦʮʽʥʥʫ ʽʤʫʥʥʫ 

ʚʽʜʧʦʚʽʜʴ, ʧʨʦʪʝ ʥʝ ʻ ʧʘʪʦʛʝʥʥʠʤ.  

çɺʝʢʪʦʨʥʽè ʚʘʢʮʠʥʠ ï ʱʝ ʦʜʥʘ ʥʦʚʘ ʩʪʨʘʪʝʛʽʷ ʽʤʫʥʽʟʘʮʽʾ. ɺ ʢ̫ʦʩʪʽ ʚʘʢʮʠʥʠ 

ʧʨʠ ʪʘʢʦʤʫ ʧʽʜʭʦʜʽ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚʽʨʫʩʥʘ ɼʅʂ, ʤʦʜʠʬʽʢʦʚʘʥʘ ʪʘʢʠʤ ʯʠʥʦʤ, 

ʱʦ ʚʦʥʘ ʙʽʣʴʰʝ ʥʝ ʯʠʥʠʪʴ ʧʘʪʦʛʝʥʥʦʾ ʜʽʾ, ʧʨʦʪʝ ʚʠʢʣʠʢʘʻ ʽʤʫʥʥʫ ʚʽʜʧʦʚʽʜʴ. ɼʣʷ 

ʜʦʩʪʘʚʢʠ ʚʽʨʫʩʥʦʾ ɼʅʂ ʫ ʢʣʽʪʠʥʠ ʦʙʨʘʥʦ ʚʽʨʫʩ ʢʦʨʦʚô̫ ʯʦʾ ʚʽʩʧʠ (Vaccinia). 

ɻʝʥʦʤ ʮʴʦʛʦ ʚʽʨʫʩʫ ʜʦʙʨʝ ʚʠʚʯʝʥʠʡ, ʘ ʩʘʤ ʚʽʨʫʩ ʽʥʬʽʢʫʻ ʢʣʽʪʠʥʠ ʟ ʚʠʩʦʢʦʶ 

ʝʬʝʢʪʠʚʥʽʩʪʶ ʪʘ ʙʝʟʧʝʯʥʠʡ ʜʣʷ ʣʶʜʠʥʠ. ʋ ʛʝʥʦʤ Vaccinia ʤʦʞʥʘ ʚʙʫʜʦʚʫʚʘʪʠ 

ʨʽʟʥʽ ʚʽʨʫʩʥʽ ʘʥʪʠʛʝʥʠ ʪʘ ʩʧʦʩʪʝʨʽʛʘʪʠ ʽʤʫʥʥʫ ʚʽʜʧʦʚʽʜʴ. 

ʄʦʥʦʢʣʦʥʘʣʴʥʽ ʘʥʪʠʪʽʣʘ (ʤʦʥʦɸʊʠ). ɸʥʪʠʪʽʣʘ ï ʮʝ ʙʽʣʢʠ, ʷʢʽ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʟʘʭʠʩʥʫ ʬʫʥʢʮʽʶ ʽʤʫʥʥʦʾ ʩʠʩʪʝʤʠ. ɺʦʥʠ ʮʠʨʢʫʣʶʶʪʴ ʫ ʢʨʦʚʽ ʪʘ 

ʣʽʤʬʽ ʭʨʝʙʝʪʥʠʭ ʪʚʘʨʠʥ. ɸʥʪʠʪʽʣʘ ʤʘʶʪʴ ʟʜʘʪʥʽʩʪʴ ʚʠʩʦʢʦʩʧʝʮʠʬʽʯʥʦ 

ʟʚô̫ ʟʫʚʘʪʠʩʷ ʟ ʘʥʪʠʛʝʥʦʤ, ʷʢʠʤ ʤʦʞʝ ʙʫʪʠ ʯʫʞʦʨʽʜʥʠʡ ʙʽʣʦʢ, ʪʦʢʩʠʥ, 

ʧʦʣʽʩʘʭʘʨʠʜ ʘʙʦ ʣʽʧʦʩʘʭʘʨʠʜ ʦʙʦʣʦʥʢʠ ʚʽʨʫʩʫ ʘʙʦ ʧʘʪʦʛʝʥʥʦʛʦ ʤʽʢʨʦʦʨʛʘʥʽʟʤʫ. 

ʋʪʚʦʨʝʥʥʷ ʩʧʝʮʠʬʽʯʥʠʭ ʘʥʪʠʪʽʣ ʧʦʯʠʥʘʻʪʴʩʷ ʧʨʠ ʧʦʧʘʜʘʥʥʽ ʘʥʪʠʛʝʥʘ ʚ 

ʦʨʛʘʥʽʟʤ. ʇʦʣʽʢʣʦʥʘʣʴʥʽ ʘʥʪʠʪʽʣʘ ï ʮʝ ʩʫʤʽʰ ʘʥʪʠʪʽʣ, ʫʪʚʦʨʝʥʠʭ ɺ-ʣʽʤʬʦʮʠʪʘʤʠ 
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ʫ ʚʽʜʧʦʚʽʜʴ ʥʘ ʚʚʝʜʝʥʥʷ ʘʥʪʠʛʝʥʘ. ʈʽʟʥʽ ʘʥʪʠʪʽʣʘ ʜʽʟʥʘʶʪʴʩʷ ʧʨʦ ʨʽʟʥʽ ʯʘʩʪʠʥʠ 

ʤʦʣʝʢʫʣʠ ʘʥʪʠʛʝʥʘ (ʝʧʽʪʦʧʠ), ʪʦʤʫ ʧʨʝʧʘʨʘʪ ʧʦʣʽʢʣʦʥʘʣʴʥʠʭ ʘʥʪʠʪʽʣ ʟʘʚʞʜʠ 

ʧʝʚʥʦʶ ʤʽʨʦʶ ʛʝʪʝʨʦʛʝʥʥʠʡ. ɿʘʟʚʠʯʘʡ ʘʥʪʠʪʽʣʘ ʦʪʨʠʤʫʶʪʴ ʟʽ ʟʙʘʛʘʯʝʥʦʾ 

ʘʥʪʠʪʽʣʘʤʠ ʩʠʨʦʚʘʪʢʠ ʢʨʦʚʽ, ʷʢʫ ʦʜʝʨʞʫʶʪʴ ʰʣʷʭʦʤ ʙʘʛʘʪʦʨʘʟʦʚʦʛʦ ʚʚʝʜʝʥʥʷ 

ʘʥʪʠʛʝʥʘ ʪʚʘʨʠʥʘʤ (ʢʨʦʣʠʢʫ, ʚʽʚʮʽ, ʢʦʟʽ, ʢʦʨʦʚʽ, ʢʦʥ)ʁ. ɯʤʫʥʽʟʘʮʽʶ ʤʦʞʥʘ 

ʧʦʚʪʦʨʶʚʘʪʠ ʯʝʨʝʟ 1-2 ʪʠʞʥʽ ʽ ʟ ʚʝʣʠʢʠʭ ʪʚʘʨʠʥ (ʢʦʥʷ, ʢʦʨʦʚʠ ʘʙʦ ʢʦʟʠ) 

ʚʜʘʻʪʴʩʷ ʦʪʨʠʤʫʚʘʪʠ ʟʥʘʯʥʫ ʢʽʣʴʢʽʩʪʴ ʩʠʨʦʚʘʪʢʠ. ʆʜʥʘʢ, ʘʥʪʠʪʽʣʘ, ʱʦ ʦʪʨʠʤʘʥʽ 

ʟ ʪʚʘʨʠʥ, ʨʦʟʧʽʟʥʘʶʪʴʩʷ ʽʤʫʥʥʦʶ ʩʠʩʪʝʤʦʶ ʣʶʜʠʥʠ ʷʢ ʯʫʞʦʨʽʜʥʽ, ʪʦʤʫ ʧʨʠ 

ʧʦʚʪʦʨʥʦʤʫ ʚʚʝʜʝʥʥʽ ʤʦʞʣʠʚʝ ʚʠʥʠʢʥʝʥʥʷ ʽʤʫʥʥʦʾ ʨʝʘʢʮʽʾ. ʋ ʤʝʜʠʮʠʥʽ ʮʶ 

ʧʨʦʙʣʝʤʫ ʚʠʨʽʰʫʶʪʴ ʯʘʩʪʦʶ ʟʤʽʥʦʶ ʘʥʪʠʪʽʣ, ʦʪʨʠʤʘʥʠʭ ʽʟ ʨʽʟʥʠʭ ʪʚʘʨʠʥ. 

ɸʣʴʪʝʨʥʘʪʠʚʦʶ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʥʪʠʪʽʣ, ʚʠʜʽʣʝʥʠʭ ʽʟ ʢʨʦʚʽ ʜʦʥʦʨʽʚ. 

ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʧʦʣʽʢʣʦʥʘʣʴʥʠʭ ʘʥʪʠʪʽʣ, ʷʢʽ ʻ ʩʫʤʽʰʰʶ ʨʽʟʥʠʭ ʘʥʪʠʪʽʣ, ʱʦ 

ʧʨʦʜʫʢʫʶʪʴʩʷ ɺ-ʣʽʤʬʦʮʠʪʘʤʠ ʫ ʚʽʜʧʦʚʽʜʴ ʥʘ ʚʚʝʜʝʥʥʷ ʪʚʘʨʠʥʽ ʘʥʪʠʛʝʥʘ, 

ʧʨʝʧʘʨʘʪʠ ʤʦʥʦʢʣʦʥʘʣʴʥʠʭ ʘʥʪʠʪʽʣ ʛʦʤʦʛʝʥʥʽ. ɼʣʷ ʾʭ ʦʪʨʠʤʘʥʥʷ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʛʽʙʨʠʜʦʤʥʫ ʪʝʭʥʦʣʦʛʽʶ, ʪʦʙʪʦ ʩʪʚʦʨʶʶʪʴ çʙʝʟʩʤʝʨʪʥʫè ʣʽʥʽʶ 

ʢʣʽʪʠʥ ʟʘ ʨʘʭʫʥʦʢ ʟʣʠʪʪʷ ɺ-ʣʽʤʬʦʮʠʪʘ ʟ ʧʫʭʣʠʥʥʦʶ ʢʣʽʪʠʥʦʶ ʽʤʫʥʥʦʾ ʩʠʩʪʝʤʠ ï 

ʤʽʻʣʦʤʦ,ʁ ʷʢʽ ʧʨʦʜʫʢʫʶʪʴ ʘʥʪʠʪʽʣʘ ʧʝʚʥʦʾ ʩʧʝʮʠʬʽʯʥʦʩʪʽ (ʨʠʩ. 94). ɻʽʙʨʠʜʥʘ 

ʢʣʽʪʠʥʘ, ʱʦ ʩʪʚʦʨʶʻʪʴʩʷ ʚ ʨʝʟʫʣʴʪʘʪʽ ï ʛʽʙʨʠʜʦʤʘ ï ʧʦʻʜʥʫʻ ʚ ʩʦʙʽ ʟʜʘʪʥʽʩʪʴ 

ʪʨʠʚʘʣʦʛʦ ʨʦʟʤʥʦʞʝʥʥʷ ʚ ʢʫʣʴʪʫʨʽ, ʷʢ ʧʫʭʣʠʥʥʘ ʢʣʽʪʠʥʘ, ʟʽ ʟʜʘʪʥʽʩʪʶ 

ʙʽʦʩʠʥʪʝʟʫ ʤʦʥʦʢʣʦʥʘʣʴʥʠʭ ʘʥʪʠʪʽʣ, ʷʢ ʣʽʤʬʦʮʠʪʘʨʥʘ ʢʣʽʪʠʥʘ. ʄʦʥʦʢʣʦʥʘʣʴʥʽ 

ʘʥʪʠʪʽʣʘ ʦʜʥʦʨʽʜʥʽ ʟʘ ʩʚʦʾʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ, ʚʦʣʦʜʽʶʪʴ ʦʜʥʘʢʦʚʦ ʁ

ʩʧʦʨʽʜʥʝʥʽʩʪʶ ʜʦ ʘʥʪʠʛʝʥʘ ʽ ʟʚôʷʟʫʶʪʴʩʷ ʟ ʦʜʥʽʻʶ ʻʜʠʥʦʶ ʘʥʪʠʛʝʥʥʦʶ 

ʜʝʪʝʨʤʽʥʘʥʪʦʶ.  

ʄʦʥʦɸʊʠ ʤʦʞʫʪɹ ʙʫʪʠ ʦʪʨʠʤʘʥʽ ʥʘ ʤʠʰʘʭ, ʘʣʝ, ʙʫʜʫʯʠ ʚʚʝʜʝʥʠʤʠ ʚ 

ʦʨʛʘʥʽʟʤ ʣʶʜʠʥʠ, ʨʦʟʧʽʟʥʘʶʪʴʩʷ ʽʤʫʥʥʦʶ ʩʠʩʪʝʤʦʶ, ʱʦ ʯʘʩʪʦ ʧʨʠʟʚʦʜʠʪʴ ʥʝ 

ʪʽʣʴʢʠ ʜʦ ʾʭ ʨʫʡʥʫʚʘʥʥʷ ʙʝʟ ʪʝʨʘʧʝʚʪʠʯʥʦʛʦ ʝʬʝʢʪʫ, ʘʣʝ ʡ ʚʠʢʣʠʢʘʻ 

ʧʦʰʢʦʜʞʝʥʥʷ ʥʠʨʦʢ. ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʮʽʻʾ ʧʨʦʙʣʝʤʠ ʚʯʝʥʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʭʠʤʝʨʥʽ (ʣʶʜʠʥʘ-ʤʠʰʘ) ʘʥʪʠʪʽʣʘ. 

ɻ̔ ʙʨʠʜʦʤʥʘ ʪʝʭʥʦʣʦʛʽʷ ʜʦʟʚʦʣʠʣʘ ʚʠʨʽʰʠʪʠ ʧʨʦʙʣʝʤʫ ʩʧʨʷʤʦʚʘʥʦʾ 

ʜʦʩʪʘʚʢʠ ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ ʢʣʽʪʠʥʘʤ ʽ ʪʢʘʥʠʥʘʤ-ʤʽʰʝʥʷʤ. 
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ʈʠʩ. 94. ʉʭʝʤʘ ʦʪʨʠʤʘʥʥʷ ʤʦʥʦʢʣʦʥʘʣʴʥʠʭ ʘʥʪʠʪʽʣ 

 

ʅʘʩʘʤʧʝʨʝʜ ʨʝʘʣʽʟʘʮʽʷ ʮʠʭ ʽʜʝʡ ʙʫʣʘ ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʣʽʢʫʚʘʥʥʷ 

ʦʥʢʦʣʦʛʽʯʥʠʭ ʭʚʦʨʠʭ ʫ ʟʚôʷʟʢʫ ʟ ʪʠʤ, ʱʦ ʩʘʤʝ ʚ ʮʽʡ ʛʘʣʫʟʽ ʪʨʘʜʠʮʽʡʥʽ 

ʭʽʤʽʦʪʝʨʘʧʝʚʪʠʯʥʽ ʪʘ ʨʘʜʽʦʪʝʨʘʧʝʚʪʠʯʥʽ ʟʘʩʦʙʠ ʥʘʜʘʶʪʴ ʧʦʪʫʞʥʫ ʰʢʽʜʣʠʚʫ ʜʽʶ ʽ 

ʥʘ ʥʦʨʤʘʣʴʥʽ ʢʣʽʪʠʥʠ. ɯʥʪʝʥʩʠʚʥʠʡ ʨʦʟʚʠʪʦʢ ʛʽʙʨʠʜʦʤʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʥʘʜʘʚ 

ʤʦʞʣʠʚʽʩʪʴ ʦʪʨʠʤʘʥʥʷ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʚʠʩʦʢʦʩʧʝʮʠʬʽʯʥʠʭ ʤʦʥʦɸʊʽʚ ʧʨʦʪʠ 

ʤʘʨʢʝʨʥʠʭ ʘʥʪʠʛʝʥʽʚ ʥʘ ʧʦʚʝʨʭʥʽ ʢʣʽʪʠʥ, ʜʣʷ ʚʠʙ̔ʨʢʦʚʦʛʦ ʨʫʡʥʫʚʘʥʥʷ 

ʧʦʧʫʣʷʮʽʡ ʢʣʽʪʠʥ-ʤʽʰʝʥʝʡ. ʋ ʥʘʰ ʯʘʩ ʜʦʩʷʛʥʫʪʦ ʟʥʘʯʥʦʛʦ ʧʨʦʛʨʝʩʫ ʫ ʩʪʚʦʨʝʥʥʽ 

ʬʘʨʤʘʢʦʣʦʛʽʯʥʠʭ ʘʛʝʥʪʽʚ ʩʧʨʷʤʦʚʘʥʦʾ ʜʽʾ ï ʽʤʫʥʦʪʦʢʩʠʥʽʚ, ʨʝʯʦʚʠʥ ʨʦʩʣʠʥʥʦʛʦ 

ʘʙʦ ʙʘʢʪʝʨʽʘʣʴʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʟô̒ ʜʥʘʥʠʭ ʟ ʘʥʪʠʪʽʣʦʤ, ʱʦ ʟʜʽʡʩʥʶʶʪʴ 

ʪʦʢʩʠʯʥʠʡ ʚʧʣʠʚ ʥʘ ʧʫʭʣʠʥʥʫ ʢʣʽʪʠʥʫ, ʩʧʨʷʤʦʚʘʥʠʡ ʥʘ ʢʦʥʢʨʝʪʥʠʡ ʾʾ ʬʨʘʛʤʝʥʪ. 

ɺʽʪʘʤʽʥʠ. ɺʽʪʘʤʽʥ ɺ2 (ʨʠʙʦʬʣʘʚʽʥ) ʦʪʨʠʤʘʚ ʩʚʦʶ ʥʘʟʚʫ ʚʽʜ ʮʫʢʨʫ ʨʠʙʦʟʠ, 

ʱʦ ʚʭʦʜʠʪʴ ʜʦ ʩʢʣʘʜʫ ʤʦʣʝʢʫʣʠ ʚʽʪʘʤʽʥʫ. ʇʦʰʠʨʝʥʠʡ ʫ ʧʨʠʨʦʜʽ ʪʘ ʫ ʟʥʘʯʥʠʭ 

ʢʽʣʴʢʦʩʪʷʭ ʩʠʥʪʝʟʫʻʪʴʩʷ ʨʦʩʣʠʥʘʤʠ, ʜʨʽʞʜʞʘʤʠ, ʛʨʠʙʘʤʠ ʪʘ ʙʘʢʪʝʨʽʷʤʠ. 

ʇʨʦʜʫʮʝʥʪʘʤʠ ʚʽʪʘʤʽʥʫ ʻ ʙʘʢʪʝʨʽʾ (Brevibacterium ammoniagenes, Micrococcus 

glutamaticus), ʜʨʽʞʜʞʽ (Candida guilliermondii, C. flaveri), ʤʽʢʨʦʩʢʦʧʽʯʥʽ (Ashbya 

gossypii) ʪʘ ʮʚʽʣʝʚʽ ʛʨʠʙʠ (Aspergillus niger). ʇʨʦʤʠʩʣʦʚʝ ʦʪʨʠʤʘʥʥʷ 

ʨʠʙʦʬʣʘʚʽʥʫ ʟʜʽʡʩʥʶʻʪʴʩʷ ʭʽʤʽʯʥʠʤ, ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʠʤ ʯʠ ʢʦʤʙʽʥʦʚʘʥʠʤ 
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ʤʝʪʦʜʦʤ: ʧʨʠ ʮʴʦʤʫ ʩʠʥʪʝʟʦʚʘʥʘ ʤʽʢʨʦʦʨʛʘʥʽʟʤʘʤʠ ʨʠʙʦʟʘ ʭʽʤʽʯʥʦ 

ʪʨʘʥʩʬʦʨʤʫʻʪʴʩʷ ʫ ʚʽʪʘʤʽʥ ɺ2. ʇʨʝʧʘʨʘʪʠ ʨʠʙʦʬʣʘʚʽʥʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʫ 

ʤʝʜʠʮʠʥʽ ʜʣʷ ʣʽʢʫʚʘʥʥʷ ʥʠʟʢʠ ʟʘʭʚʦʨʶʚʘʥʴ. ɼʣʷ ʤʝʜʠʯʥʠʭ ʮʽʣʝʡ 

ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʠʡ ʨʠʙʦʬʣʘʚʽʥ ʦʜʝʨʞʫʶʪʴ ʥʘ ʦʩʥʦʚʽ ʛʨʠʙʘ Aspergillus. ɺ ʦʩʪʘʥʥʽ 

ʜʝʩʷʪʠʣʽʪʪʷ ʙʫʨʭʣʠʚʦ ʨʦʟʚʠʚʘʻʪʴʩʷ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʝ ʚʠʨʦʙʥʠʮʪʚʦ ʚʽʪʘʤʽʥʫ ɺ2 

ʰʣʷʭʦʤ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʤʽʢʨʦʩʢʦʧʽʯʥʦʛʦ ʛʨʠʙʘ Eremothecium ashbyii, ʷʢʝ 

ʫʩʧʽʰʥʦ ʢʦʥʢʫʨʫʻ ʟ ʡʦʛʦ ʭʽʤʽʯʥʠʤ ʩʠʥʪʝʟʦʤ. 

ɺʽʪʘʤʽʥ ɺ12 ï ʮʽʘʥʢʦʙʘʣʘʤʽʥ ï ʮʝ ʧʦʣʽʤʝʨ ʩʢʣʘʜʥʦʾ ʙʫʜʦʚʠ, ʱʦ ʻ 

ʛʝʤʘʪʦʧʦʝʪʠʯʥʠʤ ʽ ʨʦʩʪʦʚʠʤ ʬʘʢʪʦʨʦʤ ʜʣʷ ʙʘʛʘʪʴʦʭ ʪʚʘʨʠʥ ʪʘ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ. 

ʄʽʢʨʦʙʽʦʣʦʛʽʯʥʠʡ ʩʠʥʪʝʟ ʻ ʻʜʠʥʠʤ ʩʧʦʩʦʙʦʤ ʦʪʨʠʤʘʥʥʷ ʚʽʪʘʤʽʥʫ. ɿʜʘʪʥʽʩʪʴ ʜʦ 

ʩʠʥʪʝʟʫ ʜʘʥʦʛʦ ʚʽʪʘʤʽʥʫ ʧʦʰʠʨʝʥʘ ʩʝʨʝʜ ʧʨʦʢʘʨʽʦʪʠʯʥʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ. 

ɸʢʪʠʚʥʦ ʧʨʦʜʫʢʫʶʪʴ ʚʽʪʘʤʽʥ ɺ12 Propionibacterium, ʘ ʪʘʢʦʞ Pseudomonas ʪʘ 

ʟʤʽʰʘʥʽ ʢʫʣʴʪʫʨʠ ʤʝʪʘʥʦʫʪʚʦʨʶʶʯʠʭ ʙʘʢʪʝʨʽʡ. 

ɽʨʛʦʩʪʝʨʠʥ ʻ ʚʠʭʽʜʥʠʤ ʧʨʦʜʫʢʪʦʤ ʚʠʨʦʙʥʠʮʪʚʘ ʚʽʪʘʤʽʥʫ D2. ɺʽʪʘʤʽʥ D2 

(ʝʨʛʦʢʘʣʴʮʠʬʝʨʦʣ) ʫʪʚʦʨʶʻʪʴʩʷ ʧʨʠ ʦʧʨʦʤʽʥʝʥʥʽ ʫʣʴʪʨʘʬʽʦʣʝʪʦʤ ʝʨʛʦʩʪʝʨʠʥʫ, 

ʷʢʠʡ ʫ ʟʥʘʯʥʠʭ ʢʽʣʴʢʦʩʪʷʭ ʩʠʥʪʝʟʫʶʪʴ ʙʫʨʽ ʚʦʜʦʨʦʩʪʽ, ʜʨʽʞʜʞʽ ʪʘ ʧʣʽʩʥʷʚʽ 

ʛʨʠʙʠ. 

ɼʣʷ ʦʪʨʠʤʘʥʥʷ ʢʨʠʩʪʘʣʽʯʥʦʛʦ ɓ-ʢʘʨʦʪʠʥʫ, ʷʢʠʡ ʻ ʧʦʧʝʨʝʜʥʠʢʦʤ ʜʣʷ 

ʩʠʥʪʝʟʫ ʚʽʪʘʤʽʥʫ ɸ, ʫ ʧʨʦʤʠʩʣʦʚʦʤʫ ʤʘʩʰʪʘʙʽ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʥʠʞʯʠʡ ʛʨʠʙ 

Blakeslea trispora, ʭʘʨʘʢʪʝʨʥʦʶ ʦʩʦʙʣʠʚʽʩʪʶ ʷʢʦʛʦ ʻ ʟʜʘʪʥʽʩʪʴ ʜʦ ʥʘʜʩʠʥʪʝʟʫ 

ʮʽʣʴʦʚʦʛʦ ʧʨʦʜʫʢʪʫ. 

ɹʽʦʧʦʣʽʤʝʨʠ (ɹʇ). ʅʠʥʽ ʫ ʤʝʜʠʮʠʥʽ ʜʝʜʘʣʽ ʙʽʣʴʰʝ ʫʚʘʛʠ ʧʨʠʜʽʣʷʻʪʴʩʷ 

ʧʦʣʽʤʝʨʘʤ ʙʽʦʣʦʛʽʯʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ. ʎʝ ʧʦʷʩʥʶʻʪʴʩʷ ʾʭ ʨʽʟʥʦʤʘʥʽʪʪʷʤ, 

ʫʥʽʢʘʣʴʥʽʩʪʶ ʚʣʘʩʪʠʚʦʩʪʝʡ, ʽ ʥʘʚʽʪʴ ʪʠʤ, ʱʦ ʤʝʪʦʜʠ ʙʽʦʪʝʭʥʦʣʦʛʽʾ, ʥʘ ʚʽʜʤʽʥʫ 

ʚʽʜ ʪʨʘʜʠʮʽʡʥʠʭ ʭʽʤʽʯʥʠʭ, ʜʦʟʚʦʣʷʶʪʴ ʦʪʨʠʤʫʚʘʪʠ ʝʢʦʣʦʛʽʯʥʦ ʯʠʩʪʽ ʤʘʪʝʨʽʘʣʠ. 

ʂʨʽʤ ʙʽʣʢʽʚ ʽ ʥʫʢʣʝʾʥʦʚʠʭ ʢʠʩʣʦʪ, ʦʩʦʙʣʠʚʦʛʦ ʨʦʟʛʣʷʜʫ ʟʘʩʣʫʛʦʚʫʶʪʴ ʤʽʢʨʦʙʥʽ 

ʪʝʨʤʦʧʣʘʩʪʠʯʥʽ ʧʦʣʽʤʝʨʠ 3-ʦʢʩʠʥʘʩʠʯʝʥʠʭ ʞʠʨʥʠʭ ʢʠʩʣʦʪ. ʎʽ ɹʇ ʚʦʣʦʜʽʶʪʴ 

ʤʝʭʘʥʦʬʽʟʠʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ, ʙʣʠʟʴʢʠʤʠ ʜʦ ʧʦʣʽʝʪʠʣʝʥʫ ʪʘ ʧʦʣʽʧʨʦʧʽʣʝʥʫ, 

ʘ ʪʘʢʦʞ ʨʷʜʦʤ ʩʧʝʮʠʬʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ï ʙʽʦʜʝʛʨʘʜʦʚʘʥʽʩʪʶ, ʩʫʤʽʩʥʽʩʪʶ ʟ 

ʪʢʘʥʠʥʘʤʠ ʣʶʜʠʥʠ ʪʘ ʪʚʘʨʠʥ, ʧô̒ ʟʦʝʣʝʢʪʨʠʯʥʠʤ ʝʬʝʢʪʦʤ ʪʘ ʽʥʰʠʤʠ ʢʦʨʠʩʥʠʤʠ 
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ʚʣʘʩʪʠʚʦʩʪʷʤʠ. ɺʦʥʠ ʫʩʧʽʰʥʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʤʝʜʠʮʠʥʽ, ʟʦʢʨʝʤʘ, ʚ ʭʽʨʫʨʛʽʾ 

(ʤʽʮʥʠʡ ʭʽʨʫʨʛʽʯʥʠʡ ʤʘʪʝʨʽʘʣ, ʱʦ ʨʦʟʩʤʦʢʪʫʻʪʴʩʷ, ʝʣʝʤʝʥʪʠ ʜʣʷ ʦʩʪʝʦʩʠʥʪʝʟʫ, 

ʩʫʜʠʥʥʦʾ ʧʣʘʩʪʠʢʠ, ʧʣʽʚʢʦʚʽ ʧʦʢʨʠʪʪʷ ʨʘʥ ʽ ʦʧʽʢʦʚʠʭ ʧʦʚʝʨʭʦʥʴ, ʦʜʥʦʨʘʟʦʚʽ 

ʚʠʨʦʙʠ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʥʝʪʢʘʥʽ ʤʘʪʝʨʽʘʣʠ), ʬʘʨʤʘʢʦʣʦʛʽʾ (ʧʨʦʣʦʥʛʘʮʽʷ ʜʽʾ 

ʣʽʢʘʨʩʴʢʠʭ ʨʝʯʦʚʠʥ). ɺ ʦʩʪʘʥʥʽ ʨʦʢʠ ʽʜʝʥʪʠʬʽʢʦʚʘʥʽ ʥʦʚʽ ʙʽʦʧʦʣʽʤʝʨʠ ʮʴʦʛʦ 

ʢʣʘʩʫ, ʱʦ ʚʦʣʦʜʽʶʪʴ ʪʝʨʤʦʧʣʘʩʪʠʯʥʽʩʪʶ ʪʘ ʙʽʦʜʝʛʨʘʜʫʤ̒ʽʩʪʶ. 

ɺ ʜʘʥʠʡ ʯʘʩ ʧʨʦʚʦʜʠʪʴʩʷ ʘʢʪʠʚʥʠʡ ʧʦʰʫʢ ʥʦʚʠʭ ʧʨʦʜʫʮʝʥʪʽʚ ɹʇ, 

ʦʧʪʠʤʽʟʫʶʪʴʩʷ ʫʤʦʚʠ ʾʭʥʴʦʾ ʬʝʨʤʝʥʪʘʮʽʾ, ʚʠʚʯʘʶʪʴʩʷ ʚʣʘʩʪʠʚʦʩʪʽ ʦʪʨʠʤʘʥʠʭ ʥʘ 

ʾʭ ʦʩʥʦʚʽ ʤʘʪʝʨʽʘʣʽʚ. 

ɹʽʦʪʝʭʥʦʣʦʛʽʷ ʧʨʠʩʢʦʨʶʻ ʚʠʨʦʙʥʠʮʪʚʦ ʪʘ ʧʦʰʫʢ ʥʦʚʠʭ ʧʨʝʧʘʨʘʪʽʚ, ʘ 

ʪʘʢʦʞ ʜʦʧʦʤʘʛʘʻ ʙʽʣʴʰ ʪʦʯʥʦ ʧʦʷʩʥʠʪʠ ʾʭʥʶ ʜʽʶ ʚ ʦʨʛʘʥʽʟʤʽ ʣʶʜʠʥʠ ʪʘ ʪʚʘʨʠʥ. 

ɺʦʥʘ ʧʦʤʽʪʥʦ ʟʥʠʞʫʻ ʚʘʨʪʽʩʪʴ ʥʦʚʠʭ ʧʨʝʧʘʨʘʪʽʚ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʚʘʨʪʦʩʪʽ 

ʚʽʜʢʨʠʪʪʷ, ʨʦʟʨʦʙʢʠ, ʤʘʩʰʪʘʙʫʚʘʥʥʷ, ʢʣʽʥʽʯʥʦʛʦ ʚʠʧʨʦʙʫʚʘʥʥʷ ʧʨʝʧʘʨʘʪʫ ʪʘ 

ʦʬʦʨʤʣʝʥʥʷ ʜʦʢʫʤʝʥʪʘʮʽʾ, ʥʝʦʙʭʽʜʥʦʾ ʜʣʷ ʡʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʪʨʘʥʩʛʝʥʥʠʭ ʨʦʩʣʠʥ ʪʘ ʪʚʘʨʠʥ ʫ ʤʝʜʠʮʠʥʽ. ɺ ʜʘʥʠʡ ʯʘʩ 

ʙʘʛʘʪʦ ʙʽʦʬʘʨʤʘʮʝʚʪʠʯʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʚʠʨʦʙʣʷʶʪʴʩʷ ʤʝʪʦʜʦʤ ʛʝʥʝʪʠʯʥʦʾ 

ʽʥʞʝʥʝʨʽʾ ʚ ʢʣʽʪʠʥʘʭ ʩʩʘʚʮʽʚ, ʨʦʩʣʠʥ, ʙʘʢʪʝʨʽʷʭ ʘʙʦ ʢʣʘʩʠʯʥʠʤ ʤʝʪʦʜʦʤ ï 

ʤʽʢʨʦʙʥʦʶ ʬʝʨʤʝʥʪʘʮʽʻʶ. ʆʜʥʘʢ ʟ ̔ ʩʪʚʦʨʝʥʥʷʤ ʪʨʘʥʩʛʝʥʥʠʭ ʪʚʘʨʠʥ ʩʪʘʻ 

ʤʦʞʣʠʚʠʤ ʦʪʨʠʤʫʚʘʪʠ ʜʝʷʢʽ ʙʽʣʢʠ ʣʶʜʠʥʠ, ʧʝʨʩʧʝʢʪʠʚʥʽ ʜʣʷ ʬʘʨʤʽʥʜʫʩʪʨʽʾ, 

ʚʢʣʶʯʘʶʯʠ ʪʢʘʥʠʥʥʠʡ ʘʢʪʠʚʘʪʦʨ ʧʣʘʟʤʽʥʦʛʝʥʫ, ʬʘʢʪʦʨ ʟʩʽʜʘʥʥʷ ʢʨʦʚʽ ʽ ʪ.ʽʥ., ʫ 

ʤʦʣʦʯʥʠʭ ʟʘʣʦʟʘʭ ʢʽʣʴʢʦʭ ʚʠʜʽʚ ʪʚʘʨʠʥ, ʪʘʢʠʭ ʷʢ ʤʠʰʽ, ʢʨʦʣʠʢʠ, ʚʽʚʮʽ, ʢʦʨʦʚʠ 

ʪʘ ʩʚʠʥʽ. ʋ ʮʠʭ ʪʚʘʨʠʥ ʥʝʦʙʭʽʜʥʽ ʧʨʝʧʘʨʘʪʠ ʥʘʢʦʧʠʯʫʶʪʴʩʷ ʫ ʤʦʣʦʮʽ. 

ʋ ʜʝʷʢʠʭ ʣʶʜʝʡ, ʭʚʦʨʠʭ ʥʘ ʛʝʤʦʬʽʣʽʶ, ʚʽʜʩʫʪʥʽʡ ʘʛʝʥʪ ʟʛʦʨʪʘʥʥʷ ʢʨʦʚʽ, 

ʟʚʘʥʠʡ ʢʦʘʛʫʣʶʶʯʠʤ ʬʘʢʪʦʨʦʤ ɯʍ. ɹʫʣʦ ʩʢʦʥʩʪʨʫʡʦʚʘʥʦ ʛʝʥ, ʱʦ ʢʦʜʫʻ ʮʝʡ 

ʙʽʣʦʢ, ʽ ʫʩʧʽʰʥʦ ʚʙʫʜʦʚʘʥʠʡ ʫ ʛʝʥʦʤ ʦʚʝʮʴ. ʎʝʡ ʛʝʥ ʝʢʩʧʨʝʩʫʻʪʴʩʷ, ʭʦʯ ʽ 

ʥʝʟʥʘʯʥʦʶ ʤʽʨʦʶ, ʽ ʫʩʧʘʜʢʦʚʫʻʪʴʩʷ ʧʦʪʦʤʩʪʚʦʤ. ʋ 2006 ʨ. ʙʫʣʦ ʦʪʨʠʤʘʥʦ 

ʪʨʘʥʩʛʝʥʥʽ ʩʚʠʥʽ ʰʣʷʭʦʤ ʚʙʫʜʦʚʫʚʘʥʥʷ ʛʝʥʘ çʞʠʨ-1è. ɻʝʥ ʙʫʚ ʫʟʷʪʠʡ ʚʽʜ 

ʥʝʤʘʪʦʜʠ Caenorhabditis elegans. ʋ 6 ʟ 10 ʦʪʨʠʤʘʥʠʭ ʢʣʦʥʽʚ ʩʚʠʥʝʡ 

ʝʢʩʧʨʝʩʫʚʘʣʠʩʷ ʚʠʩʦʢʽ ʨʽʚʥʽ ʦʤʝʛʘ-3 ʞʠʨʥʠʭ ʢʠʩʣʦʪ, ʢʦʨʠʩʥʠʭ ʜʣʷ 

ʧʨʦʬʽʣʘʢʪʠʢʠ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ. 
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ʇʦʪʝʥʮʽʘʣ ʪʨʘʥʩʛʝʥʥʠʭ ʪʚʘʨʠʥ, ʷʢʽ ʤʦʞʫʪʴ ʩʝʢʨʝʪʫʚʘʪʠ ʨʽʟʥʽ ʢʦʤʝʨʮʽʡʥʦ 

ʚʘʞʣʠʚʽ ʜʣʷ ʤʝʜʠʮʠʥʠ ʧʨʦʜʫʢʪʠ, ʥʝʦʙʤʝʞʝʥʠʡ ʪʘ ʙʫʜʝ ʨʝʘʣʽʟʦʚʘʥʠʡ ʫ 

ʤʘʡʙʫʪʥʴʦʤʫ. ʆʩʥʦʚʥʦʶ ʧʝʨʝʚʘʛʦʶ ʜʘʥʦʾ ʩʠʩʪʝʤʠ ʻ ʪʝ, ʱʦ ʩʠʥʪʝʟ ʧʨʦʚʦʜʠʪʴʩʷ ʚ 

ʦʨʛʘʥʽʟʤʽ ʩʩʘʚʮʽʚ, ʮʝ ʟʘʙʝʟʧʝʯʫʻ ʧʦʩʪʪʨʘʥʩʣʷʮʽʡʥʫ ʤʦʜʠʬʽʢʘʮʽʶ ʩʢʣʘʜʥʠʭ ʙʽʣʢʽʚ 

ʣʶʜʠʥʠ, ʥʝʦʙʭʽʜʥʫ ʜʣʷ ʧʨʦʷʚʫ ʾʭʥʴʦʾ ʙʽʦʣʦʛʽʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ. ʊʘʢʘ ʤʦʜʠʬʽʢʘʮʽʷ 

ʤʦʞʝ ʙʫʪʠ ʜʦʩʷʛʥʫʪʘ ʚ ʙʘʢʪʝʨʽʘʣʴʥʠʭ ʩʠʩʪʝʤʘʭ. ʇʦʢʠ ʱʦ ʥʝʤʘʻ ʢʦʤʝʨʮʽʡʥʦʛʦ 

ʚʠʨʦʙʥʠʮʪʚʘ, ʨʦʙʦʪʘ ʫ ʥʘʰ ʯʘʩ ʧʨʦʚʦʜʠʪʴʩʷ ʫ ʥʘʧʨʷʤʢʫ ʧʽʜʚʠʱʝʥʥʷ ʚʠʭʦʜʫ 

ʮʽʣʴʦʚʠʭ ʪʦʚʘʨʽʚ. ʇʨʦʮʝʩ ʝʢʩʧʨʝʩʽʾ ʥʝ ʟʘʚʜʘʻ ʰʢʦʜʠ ʪʚʘʨʠʥʽ, ʷʢʘ ʧʨʦʜʦʚʞʫʻ 

ʜʘʚʘʪʠ ʤʦʣʦʢʦ ʷʢ ʟʘʚʞʜʠ. ʅʝʤʘʻ ʩʫʤʥʽʚʫ, ʱʦ ʮʝʡ ʰʣʷʭ ʩʪʘʥʝ ʦʜʥʠʤ ʟ ʦʩʥʦʚʥʠʭ 

ʧʨʠ ʦʪʨʠʤʘʥʥʽ ʥʠʟʢʠ ʙʽʣʢʽʚ, ʥʝʦʙʭʽʜʥʠʭ ʣʶʜʠʥʽ. ʗʢ ʧʨʠʢʣʘʜ ʤʦʞʥʘ ʥʘʚʝʩʪʠ ʜʝʷʢʽ 

ʘʤʝʨʠʢʘʥʩʴʢʽ ʢʦʤʧʘʥʽʾ, ʷʢʽ ʤʦʞʫʪʴ ʟʘʨʘʟ ʚʠʨʦʙʣʷʪʠ ʛʝʤʦʛʣʦʙʽʥ ʣʶʜʠʥʠ ʚ ʢʨʦʚʽ 

ʪʨʘʥʩʛʝʥʥʠʭ ʪʚʘʨʠʥ ʽ ʥʘ ʡʦʛʦ ʦʩʥʦʚʽ ʛʦʪʫʚʘʪʠ ʟʘʤʽʥʥʠʢ ʢʨʦʚʽ ʣʶʜʠʥʠ, ʷʢʠʡ ʤʦʞʝ 

ʤʘʪʠ ʚʝʣʠʯʝʟʥʠʡ ʧʦʧʠʪ. ʑʦʨʦʢʫ ʫ ʩʚʽʪʽ ʟʜʽʡʩʥʶʻʪʴʩʷ 70 ʤʣʥ ʧʝʨʝʣʠʚʘʥʴ ʢʨʦʚʽ 

ʟʘʛʘʣʴʥʦʶ ʚʘʨʪʽʩʪʶ 10 ʤʣʨʜ ʜʦʣʘʨʽʚ ʉʐɸ. ʊʘʢʠʡ ʢʨʦʚʦʟʘʤʽʥʥʠʢ ʙʫʜʝ ʚʽʣʴʥʠʤ 

ʚʽʜ ʙʘʛʘʪʴʦʭ ʧʘʪʦʛʝʥʽʚ ʣʶʜʠʥʠ ʪʘʢʠʭ, ʥʘʧʨʠʢʣʘʜ, ʷʢ ɺɯʃ ʽ ʙʫʜʝ ʚʠʢʣʶʯʝʥʦ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʠʟʥʘʯʝʥʥʷ ʛʨʫʧʠ ʢʨʦʚʽ ʧʝʨʝʜ ʡʦʛʦ ʚʚʝʜʝʥʥʷʤ, ʦʩʢʽʣʴʢʠ ʚʽʥ ʥʝ 

ʤʽʩʪʠʪʴ ʯʝʨʚʦʥʠʭ ʢʣʽʪʠʥ ʢʨʦʚʽ (ʝʨʠʪʨʦʮʠʪʽʚ). ʆʜʥʘʢ ʧʦʪʨʽʙʥʦ ʧʨʦʚʝʩʪʠ ʜʦʜʘʪʢʦʚʽ 

ʜʦʩʣʽʜʞʝʥʥʷ, ʧʝʨʰ ʥʽʞ ʜʘʥʘ ʪʝʭʥʦʣʦʛʽʷ ʟʘʩʪʦʩʦʚʫʚʘʪʠʤʝʪʴʩʷ ʥʘ ʧʨʘʢʪʠʮʽ. 

ɺʘʞʣʠʚʠʤ ʥʘʧʨʷʤʢʦʤ ʤʦʞʥʘ ʥʘʟʚʘʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʨʘʥʩʛʝʥʥʠʭ ʪʚʘʨʠʥ ʫ 

ʷʢʦʩʪʽ ʜʦʥʦʨʽʚ ʦʨʛʘʥʽʚ ʪʘ ʪʢʘʥʠʥ, ʱʦ ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʪʨʘʥʩʧʣʘʥʪʘʮʽʾ. ʄʘʡʞʝ 

ʯʚʝʨʪ ̔ ʤʽʣʴʡʦʥʘ ʣʶʜʝʡ ʧʨʦʜʦʚʞʝʥʦ ʞʠʪʪʷ ʟʘʚʜʷʢʠ ʧʝʨʝʩʘʜʮʽ ʦʨʛʘʥʽʚ. ɿʘ 

ʩʪʘʪʠʩʪʠʯʥʠʤʠ ʜʘʥʠʤʠ, ʥʠʥʽ ʚ ʝʢʦʥʦʤʽʯʥʦ ʨʦʟʚʠʥʝʥʠʭ ʢʨʘʾʥʘʭ ʙʣʠʟʴʢʦ 150 000 

ʦʩʽʙ ʧʦʪʨʝʙʫʶʪʴ ʧʝʨʝʩʘʜʢʠ ʜʦʥʦʨʩʴʢʠʭ ʦʨʛʘʥʽʚ ʪʘ ʪʢʘʥʠʥ. ʉʚʽʪʦʚʘ ʧʦʪʨʝʙʘ ʫ 

ʪʨʘʥʩʧʣʘʥʪʘʮʽʾ ʤʦʞʝ ʚʠʷʚʠʪʠʩʷ ʟʥʘʯʥʦ ʙʽʣʴʰʦʶ. ʇʦʨʽʚʥʷʥʦ ʟ 1988 ʨ. ʚʦʥʘ 

ʧʽʜʚʠʱʠʣʘʩʷ ʚʜʚʽʯʽ ʪʘ ʧʨʦʜʦʚʞʫʻ ʱʦʨʽʯʥʦ ʟʙʽʣʴʰʫʚʘʪʠʩʷ ʥʘ 15%. ʆʜʥʠʤ ʽʟ 

ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʰʣʷʭʽʚ ʚʠʨʽʰʝʥʥʷ ʮʽʻʾ ʧʨʦʙʣʝʤʠ ʚʚʘʞʘʶʪʴ ʨʦʟʨʦʙʢʫ ʤʝʪʦʜʫ 

ʧʝʨʝʩʘʜʢʠ ʣʶʜʠʥʽ ʦʨʛʘʥʽʚ ʪʘ ʪʢʘʥʠʥ ʚʽʜ ʪʚʘʨʠʥ (ʢʩʝʥʦʪʨʘʥʩʧʣʘʥʪʘʮʽʷ). 

ʇʨʠʨʦʜʥʠʤ ʙʫʣʦ ʙ ʚʚʘʞʘʪʠ, ʱʦ ʥʘʡʙʣʠʞʯʝ ʜʦ ʥʘʩ ʩʪʦʷʪʴ ʣʶʜʠʥʦʧʦʜʽʙʥʽ ʤʘʚʧʠ, 

ʧʨʦʪʝ ʢʽʣʴʢʽʩʪʴ ʪʚʘʨʠʥ ʮʴʦʛʦ ʚʠʜʫ ʦʙʤʝʞʝʥʘ ʪʘ ʾʭ ʚʘʞʢʦ ʨʦʟʚʦʜʠʪʠ ʫ ʥʝʚʦʣʽ. ʅʝ 

ʦʩʪʘʥʥʶ ʨʦʣʴ ʚʽʜʽʛʨʘʻ ʝʪʠʯʥʘ ʩʪʦʨʦʥʘ ʧʠʪʘʥʥʷ, ʧʦʚôʷʟʘʥʘ ʟ ʥʝʦʙʭʽʜʥʽʩʪʶ 
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ʚʙʠʚʘʪʠ ʾʭ ʟ ʤʝʪʦʶ ʦʜʝʨʞʘʥʥʷ ʦʨʛʘʥʽʚ, ʽ, ʥʘʨʝʰʪʽ, ʥʝʤʦʞʣʠʚʽʩʪʴ ʧʦʚʥʽʩʪʶ 

ʫʙʝʟʧʝʯʠʪʠ ʨʝʮʠʧʽʻʥʪʘ ʚʽʜ ʽʥʬʝʢʮʽʡʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʟʤʫʰʫʻ ʰʫʢʘʪʠ ʜʦʥʦʨʘ 

ʦʨʛʘʥʽʚ ʜʣʷ ʣʶʜʠʥʠ ʩʝʨʝʜ ʪʚʘʨʠʥ ʽʥʰʦʛʦ ʚʠʜʫ. ʗʢ ʚʠʷʚʠʣʦʩʷ, ʪʘʢʦʶ ʪʚʘʨʠʥʦʶ 

ʤʦʞʝ ʩʪʘʪʠ ʩʚʠʥʷ, ʷʢʘ ʤʘʻ ʧʝʚʥʫ ʘʥʘʪʦʤʽʯʥʫ ʪʘ ʬʽʟʽʦʣʦʛʽʯʥʫ ʩʭʦʞʽʩʪʴ ʽʟ 

ʣʶʜʠʥʦʶ. ɼʝʷʢʽ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʽ ʢʦʤʧʘʥʽʾ ʧʨʘʮʶʶʪʴ ʥʘʜ ʩʪʚʦʨʝʥʥʷʤ ʩʚʠʥʝʡ ʟ 

ʛʝʥʦʤ ʛʽʩʪʦʩʫʤʽʩʥʦʩʪʽ ʣʶʜʠʥʠ. ʇʝʨʝʜʙʘʯʘʻʪʴʩʷ, ʱʦ ʮʷ ʪʝʭʥʦʣʦʛʽʷ ʟʘʚʦʶʻ 

ʚʝʣʠʯʝʟʥʠʡ ʨʠʥʦʢ. ʋ ʜʘʥʠʡ ʯʘʩ ʦʩʥʦʚʥʠʤ ʣʽʤʽʪʫʶʯʠʤ ʬʘʢʪʦʨʦʤ ʻ ʦʪʨʠʤʘʥʥʷ 

ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʪʨʘʥʩʛʝʥʥʠʭ ʪʚʘʨʠʥ. 

ʆʜʥʠʤ ʽʟ ʰʣʷʭʽʚ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʨʘʥʩʛʝʥʥʠʭ ʨʦʩʣʠʥ ʫ ʤʝʜʠʮʠʥʽ ʪʘ 

ʚʝʪʝʨʠʥʘʨʽʾ  ̒ʦʪʨʠʤʘʥʥʷ ʚʘʢʮʠʥ. ɼʣʷ ʮʴʦʛʦ ʚ ʨʦʩʣʠʥʫ ʚʙʫʜʦʚʫʶʪʴ ʛʝʥʠ, ʱʦ 

ʢʦʜʫʶʪʴ ʙʽʣʢʠ ʟʙʫʜʥʠʢʽʚ ʽʥʬʝʢʮʽʡʥʠʭ ʭʚʦʨʦʙ, ʱʦ ʽʥʜʫʢʫʶʪʴ ʚʠʨʦʙʣʝʥʥʷ 

ʘʥʪʠʪʽʣ, ʷʢʽ ʾʭ ʥʝʡʪʨʘʣʽʟʫʶʪʴ. ʋ ʜʘʥʠʡ ʯʘʩ ʦʪʨʠʤʘʥʽ ʛʝʥʝʪʠʯʥʦ ʤʦʜʠʬʽʢʦʚʘʥʽ 

ʢʘʨʪʦʧʣ,ʁ ʪʦʤʘʪʠ, ʩʦʥʷʰʥʠʢ, ʩʘʣʘʪ, ʪʶʪʶʥ, ʨʠʩ ʪʘ ʽʥʰʽ ʨʦʩʣʠʥʠ. ʗʢʱʦ 

ʤʘʡʙʫʪʥʽ ʢʣʽʥʽʯʥʽ ʚʠʧʨʦʙʫʚʘʥʥʷ ʧʨʦʡʜʫʪʴ ʫʩʧʽʰʥʦ, ʪʦ ʟô̫ ʚʣʷʪʴʩʷ çʾʩʪʽʚʥʽè 

ʚʘʢʮʠʥʠ, ʷʢʽ ʚʽʜʽʛʨʘʚʘʪʠʤʫʪʴ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʙʦʨʦʪʴʙʽ ʟ ʽʥʬʝʢʮʽʡʥʠʤʠ 

ʭʚʦʨʦʙʘʤʠ, ʦʩʦʙʣʠʚʦ ʚ ʢʨʘʾʥʘʭ, ʱʦ ʨʦʟʚʠʚʘʶʪʴʩʷ. ɰʭʥʷ ʧʝʨʝʚʘʛʘ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, 

ʱʦ ʪʨʘʥʩʛʝʥʥʽ ʨʦʩʣʠʥʠ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʨʦʱʝʥʽ ʚʩʶʜʠ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

ʧʦʨʽʚʥʷʥʦ ʜʝʰʝʚʦʾ ʪʝʭʥʦʣʦʛʽʾ. ɺʠʛʦʪʦʚʣʝʥʽ ʟʘ ʾʭ ʜʦʧʦʤʦʛʦʶ ʚʘʢʮʠʥʠ ʜʦʟʚʦʣʠʣʠ 

ʙ ʫʥʠʢʥʫʪʠ ʤʘʪʝʨʽʘʣʴʥʦ-ʪʝʭʥʽʯʥʠʭ ʧʨʦʙʣʝʤ, ʧʦʚô̫ ʟʘʥʠʭ ʽʟ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷʤ 

ʚʘʢʮʠʥ ʥʘ ʚʝʣʠʢʽ ʚʽʜʩʪʘʥʽ ʪʘ ʩʪʚʦʨʝʥʥʷʤ ʭʦʣʦʜʦʚʦʛʦ ʣʘʥʮʶʛʘ, ʥʝʦʙʭʽʜʥʦʛʦ ʜʣʷ 

ʙʽʣɹh ʦʩʪʽ ʟʚʠʯʘʡʥʠʭ ʚʘʢʮʠʥ. ɯ ʦʩʢʽʣʴʢʠ ʚʦʥʠ ʾʩʪʽʚʥʽ, ʚʦʥʠ ʥʝ ʙʫʜʫʪʴ 

ʧʦʪʨʝʙʫʚʘʪʠ ʰʧʨʠʮʽʚ, ʷʢʽ ʥʝ ʪʽʣʴʢʠ ʩʪʚʦʨʶʶʪʴ ʜʦʜʘʪʢʦʚʽ ʤʘʪʝʨʽʘʣʴʥʽ ʚʠʪʨʘʪʠ, 

ʘʣʝ ʪʘʢʦʞ ʫ ʨʘʟʽ ʾʭ ʢʦʥʪʘʤʽʥʘʮʽʾ ʤʦʞʫʪʴ ʙʫʪʠ ʜʞʝʨʝʣʦʤ ʽʥʬʝʢʮʽʡ. ʆʜʥʘʢ 

ʚʠʥʠʢʘʻ ʽʥʰʘ ʧʨʦʙʣʝʤʘ, ʧʦʚô̫ ʟʘʥʘ ʟ ʪʠʤ, ʱʦ ʫ ʰʣʫʥʢʦʚʦ-ʢʠʢhʦʚʦʤʫ ʪʨʘʢʪʽ 

ʘʥʪʠʛʝʥʠ ʨʦʟʱʝʧʣʶʶʪʴʩʷ. ʎʝ ʫʩʢʣʘʜʥʶʻ ʦʪʨʠʤʘʥʥʷ ʙʘʞʘʥʦʛʦ ʝʬʝʢʪʫ.  

ʇʨʦʛʨʘʤʠ ʽʤʫʥʽʟʘʮʽʾ, ʟʘʩʥʦʚʘʥʽ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ ʪʨʘʥʩʛʝʥʥʠʭ ʨʦʩʣʠʥ, 

ʥʘʡʙʽʣʴʰʝ ʦʙʛʦʚʦʨʶʶʪʴʩʷ ʫ ʢʨʘʾʥʘʭ ʪʨʝʪʴʦʛʦ ʩʚʽʪʫ. ʊʘʢʽ çʾʩʪʽʚʥʽ ʚʘʢʮʠʥʠè 

ʥʘʜʭʦʜʷʪʴ ʚ ʦʨʛʘʥʽʟʤ ʧʝʨʦʨʘʣʴʥʠʤ ʰʣʷʭʦʤ, ʪʦʤʫ ʦʩʦʙʣʠʚʘ ʫʚʘʛʘ ʧʨʠʜʽʣʷʻʪʴʩʷ 

ʪʦʤʫ, ʷʢʠʤ ʯʠʥʦʤ ʚʘʢʮʠʥʘ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʰʣʫʥʢʦʚʦ-ʢʠʰʢʦʚʠʡ ʪʨʘʢʪ ʽ ʥʘʩʢʽʣʴʢʠ 

ʝʬʝʢʪʠʚʥʦʶ ʙʫʜʝ ʽʤʫʥʥʘ ʚʽʜʧʦʚʽʜʴ ʢʣʽʪʠʥ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ. ɺʠʢʦʨʠʩʪʘʥʥʷ 
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ʪʨʘʥʩʛʝʥʥʠʭ ʨʦʩʣʠʥ ʜʣʷ ʽʤʫʥʽʟʘʮʽʾ ʤʦʞʣʠʚʦ ʫ ʤʘʡʙʫʪʥʴʦʤʫ, ʦʜʥʘʢ ʧʦʢʠ ʱʦ ʪʘʢʠʡ 

ʧʽʜʭʽʜ ʚʠʢʣʠʢʘʻ ʙʝʟʣʽʯ ʧʠʪʘʥʴ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʱʦʜʦ ʫʤʦʚ ʜʦʟʨʽʚʘʥʥʷ, ʟʙʝʨʽʛʘʥʥʷ ʪʘ 

ʧʝʨʝʨʦʙʢʠ ʧʣʦʜʽʚ ʪʨʘʥʩʛʝʥʥʠʭ ʨʦʩʣʠʥ, ʱʦ ʥʝʩʫʪʴ ʚʘʢʮʠʥʫ. 

 

ʂʦʥʪʨʦʣʴʥʽ ʧʠʪʘʥʥʷ 

1. ʅʘʟʚʽʪʴ ʦʩʥʦʚʥʽ ʥʘʧʨʷʤʠ ʤʝʜʠʯʥʦʾ ʙʽʦʪʝʭʥʦʣʦʛʽʾ.  

2. ʗʢʠʡ ʚʥʝʩʦʢ ʨʦʙʠʪʴ ʙʽʦʪʝʭʥʦʣʦʛʽʷ ʫ ʨʦʟʚʠʪʦʢ ʜʽʘʛʥʦʩʪʠʢʠ, ʣʽʢʫʚʘʥʥʷ ʪʘ 

ʧʨʦʬʽʣʘʢʪʠʢʠ ʭʚʦʨʦʙ? 

3. ʇʦʷʩʥʽʪʴ, ʯʦʤʫ ʜʣʷ ʦʜʝʨʞʘʥʥʷ ʙʽʣʢʽʚ ʣʶʜʠʥʠ ʟʘʩʪʦʩʦʚʫʶʪʴ ʝʫʢʘʨʽʦʪʠʯʥʽ, ʘ 

ʥʝ ʧʨʦʢʘʨʽʦʪʠʯʥʽ ʩʠʩʪʝʤʠ ʝʢʩʧʨʝʩʽʾ.  

4. ʗʢʽ ʚʠʜʠ ʧʨʝʧʘʨʘʪʽʚ ʜʣʷ ʣʽʢʫʚʘʥʥʷ ʪʘ ʧʨʦʬʽʣʘʢʪʠʢʠ ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʙʽʦʪʝʭʥʦʣʦʛʽʾ? 

5. ʑʦ ʪʘʢʝ ɼʅʂ-ʚʘʢʮʠʥʠ? ʗʢʽ ʧʝʨʝʚʘʛʠ ʚʦʥʠ ʤʘʶʪʴ ʧʦʨʽʚʥʷʥʦ ʟ 

ʪʨʘʜʠʮʽʡʥʠʤʠ ʚʘʢʮʠʥʘʤʠ?  

6. ʑʦ ʪʘʢʝ ʤʦʥʦʢʣʦʥʘʣʴʥʽ ʘʥʪʠʪʽʣʘ? ʅʘʚʝʜʽʪʴ ʧʨʠʢʣʘʜʠ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʤʦʥʦʢʣʦʥʘʣʴʥʠʭ ʘʥʪʠʪʽʣ ʫ ʤʝʜʠʮʠʥʽ.  

7. ɺʢʘʞʽʪʴ ʧʝʨʩʧʝʢʪʠʚʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʝʨʘʧʽ ʾʛʝʥʽʚ ʫ ʤʝʜʠʮʠʥʽ. 

8. ʇʦʷʩʥʽʪʴ ʨʦʣʴ ʛʝʥʥʦʾ ʪʝʨʘʧʽʾ ʫ ʣʽʢʫʚʘʥʥʽ ʥʝʩʧʘʜʢʦʚʠʭ ʟʘʭʚʦʨʶʚʘʥʴ 

ʣʶʜʠʥʠ.  

9. ʗʢʽ ʧʨʠʯʠʥʠ ʦʙʤʝʞʝʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʛʝʥʥʦʾ ʪʝʨʘʧʽʾ ʫ ʤʝʜʠʮʠʥʽ?  

10. ʏʠ ʽʩʥʫʻ ʡʤʦʚʽʨʥʽʩʪʴ ʟʘʙʨʫʜʥʝʥʥʷ ʛʝʥʦʬʦʥʜʫ ʣʶʜʩʴʢʦʾ ʧʦʧʫʣʷʮʽʾ ʚʥʘʩʣʽʜʦʢ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʛʝʥʥʦʾ ʪʝʨʘʧʽʾ? 

11. ɺʢʘʞʽʪʴ ʥʘʧʨʷʤʢʠ ʚʠʨʦʙʥʠʮʪʚʘ ʡ ʟʘʩʪʦʩʫʚʘʥʥʷ ʘʥʪʠʙʽʦʪʠʢʽʚ. 

12. ʗʢʽ ʦʩʥʦʚʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʘʥʪʠʙʽʦʪʠʢʽʚ ʚʽʜ ʧʨʦʙʽʦʪʠʢʽʚ? 

13. ʗʢʽ ʽʩʥʫʶʪʴ ʰʣʷʭʠ ʚʠʨʦʙʥʠʮʪʚʘ ʡ ʟʘʩʪʦʩʫʚʘʥʥʷ ʽʥʩʫʣʽʥʫ? 

14. ʗʢʽ ʽʩʥʫʶʪʴ ʰʣʷʭʠ ʚʠʨʦʙʥʠʮʪʚʘ ʡ ʟʘʩʪʦʩʫʚʘʥʥʷ ʽʥʪʝʨʬʝʨʦʥʫ? 

15. ʗʢʽ ʽʩʥʫʶʪʴ ʰʣʷʭʠ ʚʠʨʦʙʥʠʮʪʚʘ ʡ ʟʘʩʪʦʩʫʚʘʥʥʷ ʛʦʨʤʦʥʫ ʨʦʩʪʫ? 

16. ʗʢʽ ʽʩʥʫʶʪʴ ʰʣʷʭʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʦʥʦɸʊ̔ ʚ ʫ ʤʝʜʠʮʠʥʽ? 

17. ʗʢʠʤ ʯʠʥʦʤ ʤʦʞʣʠʚʦ ʟʘʩʪʦʩʫʚʘʪʠ ʬʝʨʤʝʥʪʠ ʫ ʤʝʜʠʮʠʥʽ? 

18. ɿ ʷʢʦʶ ʤʝʪʦʶ ʦʪʨʠʤʫʶʪʴ ʪʨʘʥʩʛʝʥʥʠʭ ʪʚʘʨʠʥ ʪʘ ʨʦʩʣʠʥ ʫ ʤʝʜʠʮʠʥʽ? 
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7. ɹɯʆʊɽʍʅʆʃʆɻɯɰ ʋ ʍɸʈʏʆɺɯʁ ʇʈʆʄʀʉʃʆɺʆʉʊɯ 

 

ɿʘ ʜʘʥʠʤʠ ʌɸʆ ʪʘ ɺʆɿ ʢʽʣʴʢʽʩʪʴ ʛʦʣʦʜʫʶʯʠʭ ʫ 2020 ʨ. ʦʮʽʥʶʻʪʴʩʷ ʚ   

720-811 ʤʣʥ ʣʶʜʝʡ. ʗʢʱʦ ʚʽʜʰʪʦʚʭʫʚʘʪʠʩʷ ʚʽʜ ʩʝʨʝʜʥʴʦʛʦ ʟʥʘʯʝʥʥʷ ʮʴʦʛʦ 

ʧʦʢʘʟʥʠʢʘ (768 ʤʣʥ), ʪʦ ʫ 2020 ʨ. ʚʽʜ ʛʦʣʦʜʫ ʩʪʨʘʞʜʘʣʠ ʥʘ 118 ʤʣʥ ʣʶʜʝʡ 

ʙʽʣʴʰʝ, ʥʽʞ ʫ 2019 ʨ. ï ʘʙʦ ʥʘ 161 ʤʣʥ, ʷʢʱʦ ʙʨʘʪʠ ʟʘ ʦʩʥʦʚʫ ʤʘʢʩʠʤʫʤ ʡʦʛʦ 

ʧʝʨʝʜʙʘʯʫʚʘʥʦʾ ʤʝʞ.̔ ʋ 2020 ʨ. ʤʘʡʞʝ ʢʦʞʥʘ ʪʨʝʪʷ ʣʶʜʠʥʘ ʫ ʩʚʽʪʽ (2,37 ʤʣʨʜ) 

ʥʝ ʤʘʣʘ ʜʦʩʪʫʧʫ ʜʦ ʜʦʩʪʘʪʥʴʦʾ ʢʽʣʴʢʦʩʪʽ ʧʨʦʜʦʚʦʣʴʩʪʚʘ; ʚʩʴʦʛʦ ʟʘ ʦʜʠʥ ʨʽʢ 

ʢʽʣʴʢʽʩʪʴ ʪʘʢʠʭ ʣʶʜʝʡ ʟʙʽʣʴʰʠʣʘʩʷ ʤʘʡʞʝ ʥʘ 320 ʤʣʥ. 

ʑʦʙ ʧʨʦʛʦʜʫʚʘʪʠ ʥʘʩʝʣʝʥʥʷ ʩʚʽʪʫ, ʷʢʝ, ʟʛʽʜʥʦ ʟ ʧʨʦʛʥʦʟʘʤʠ, ʜʦ 2050 ʨ. 

ʜʦʩʷʛʥʝ ʤʘʡʞʝ 10 ʤʣʨʜ ʣʶʜʝʡ, ʩʽʣʴʩʴʢʝ ʛʦʩʧʦʜʘʨʩʪʚʦ ʤʘʻ ʚʠʨʦʙʣʷʪʠ ʥʘ 40-50% 

ʙʽʣʴʰʝ ʧʨʦʜʫʢʪʽʚ ʭʘʨʯʫʚʘʥʥʷ, ʢʦʨʤʽʚ ʪʘ ʩʠʨʦʚʠʥʠ ʜʣʷ ʙʽʦʧʘʣʠʚʘ, ʥʽʞ ʫ 2012 ʨ. 

ʎʝ ʜʫʞʝ ʩʢʣʘʜʥʝ ʟʘʚʜʘʥʥʷ, ʷʢʝ ʤʦʞʝ ʯʠʥʠʪʠ ʥʝʧʦʩʠʣʴʥʠʡ ʪʠʩʢ ʥʘ ʧʨʠʨʦʜʥʽ 

ʨʝʩʫʨʩʠ ɿʝʤʣʽ. 

ʅʝʦʙʭʽʜʥʠʡ ʧʝʨʝʭʽʜ ʜʦ ʩʪʽʡʢʽʰʦʛʦ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʪʘ 

ʚʠʨʦʙʥʠʮʪʚʘ ʧʨʦʜʫʢʪʽʚ ʭʘʨʯʫʚʘʥʥʷ. ʎʝʥʪʨʘʣʴʥʝ ʤʽʩʮʝ ʫ ʮʴʦʤʫ ʧʣʘʥʽ 

ʚʽʜʚʦʜʠʪʴʩʷ ʪʨʴʦʤ ʧʨʽʦʨʠʪʝʪʥʠʤ ʟʘʚʜʘʥʥʷʤ: ʟʘʭʠʩʪ ʧʨʠʨʦʜʠ; ʚʽʜʥʦʚʣʝʥʥʷ ʪʘ 

ʨʝʘʙʽʣʽʪʘʮʽʷ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʘ ʪʘʢʦʞ ʩʪʽʡʢʝ ʫʧʨʘʚʣʽʥʥʷ ʩʠʩʪʝʤʘʤʠ 

ʚʠʨʦʙʥʠʮʪʚʘ ʧʨʦʜʫʢʪʽʚ ʭʘʨʯʫʚʘʥʥʷ. 

ɹʽʦʪʝʭʥʦʣʦʛʽʷ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʧʨʦʜʫʢʪʽʚ ʫʞʝ 

ʧʨʦʪʷʛʦʤ ʧʦʥʘʜ 8000 ʨʦʢʽʚ. ʅʘʷʚʥʽʩʪʁ ʥʘ ʧʦʣʠʮʷʭ ʤʘʛʘʟʠʥʽʚ ʪʘ ʚ ʭʦʣʦʜʠʣʴʥʠʢʫ 

ʭʣʽʙʘ, ʘʣʢʦʛʦʣʴʥʠʭ ʥʘʧʦʾʚ, ʦʮʪʫ, ʩʠʨʫ, ʡʦʛʫʨʪʫ ʪʘ ʙʘʛʘʪʦ ʽʥʰʦʛʦ ʤʠ ʟʦʙʦʚô̫ ʟʘʥʽ 

ʬʝʨʤʝʥʪʘʤ, ʱʦ ʚʠʨʦʙʣʷʶʪʴʩʷ ʨʽʟʥʠʤʠ ʤʽʢʨʦʦʨʛʘʥʽʟʤʘʤʠ. ʉʫʯʘʩʥʘ 

ʙʽʦʪʝʭʥʦʣʦʛʽʷ ʧʦʩʪʽʡʥʦ ʚʧʣʠʚʘʻ ʥʘ ʭʘʨʯʦʚʫ ʧʨʦʤʠʩʣʦʚʽʩʪʴ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʧʨʦʜʫʢʪʽʚ, ʘ ʪʘʢʦʞ ʟʥʠʞʝʥʥʷ ʩʦʙʽʚʘʨʪʦʩʪʽ ʪʘ ʚʜʦʩʢʦʥʘʣʝʥʥʷ 

ʙʘʢʪʝʨʽʘʣʴʥʠʭ ʧʨʦʮʝʩʽʚ, ʷʢʽ ʟ ʥʝʟʘʧʘʤôʷʪʥʠʭ ʯʘʩʽʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʫ 

ʚʠʨʦʙʥʠʮʪʚʽ ʧʨʦʜʫʢʪʽʚ ʭʘʨʯʫʚʘʥʥʷ. 

ʉʫʯʘʩʥʽ ʤʝʪʦʜʠ ʙʽʦʪʝʭʥʦʣʦʛʽʾ ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʤʘʩʦʚʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ 

ʦʢʨʝʤʠʭ ʭʘʨʯʦʚʠʭ ʢʦʤʧʦʥʝʥʪʽʚ, ʥʘʧʨʠʢʣʘʜ, ʪʘʢʠʭ ʷʢ ʭʘʨʯʦʚʽ ʦʨʛʘʥʽʯʥʽ ʪʘ 

ʘʤʽʥʦʢʠʩʣʦʪʠ, ʷʢʽ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʧʨʠ ʚʠʨʦʙʥʠʮʪʚʽ ʧʨʦʜʫʢʪʽʚ ʽ ʥʘʧʦʾʚ. 
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ʎʽ ʧʨʦʜʫʢʪʠ ʤʘʶʪʴ ʩʝʨʝʜʥʶ ʮʽʥʫ. ɼʦʨʦʛʽ ʭʘʨʯʦʚʽ ʢʦʤʧʦʥʝʥʪʠ, ʱʦ 

ʚʠʨʦʙʣʷʶʪʴʩʷ ʚ ʤʝʥʰʽʡ ʢʽʣʴʢʦʩʪʽ, ʮʝ: ʙʽʣʢʠ ʚʠʩʦʢʦʾ ʯʠʩʪʦʪʠ ʪʘ ʙʽʣʢʠ 

ʚʠʥʷʪʢʦʚʦʛʦ ʘʤʽʥʦʢʠʩʣʦʪʥʦʛʦ ʧʨʦʬʽʣʶ, ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʽ ʭʘʨʯʦʚʽ ʜʦʙʘʚʢʠ, 

ʟʘʤʽʥʥʠʢʠ ʮʫʢʨʫ, ʘʨʦʤʘʪʠʟʘʪʦʨʠ ʪʘ ʽʥ. 

ʅʘʡʙʣʠʞʯʠʤ ʯʘʩʦʤ ʭʘʨʯʦʚʘ ʧʨʦʤʠʩʣʦʚʽʩʪʴ ʟʥʘʡʜʝ ʩʚʽʡ ʨʦʟʚʠʪʦʢ ʫ 

ʟʙʽʣʴʰʝʥʥʽ ʚʨʦʞʘʡʥʦʩʪʽ ʨʦʩʣʠʥ, ʧʽʜʚʠʱʝʥʥʽ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʪʘ 

ʪʚʘʨʠʥ. ʎʴʦʛʦ ʤʦʞʥʘ ʜʦʩʷʛʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʩʽʭ ʩʧʦʩʦʙʽʚ (ʢʣʘʩʠʯʥʘ ʩʝʣʝʢʮʽʷ, 

ʤʫʪʘʛʝʥʝʟ, ʢʣʽʪʠʥʥʘ ʪʘ ʛʝʥʥʘ ʽʥʞʝʥʝʨʽʷ) ʽ ʙʝʟ ʫʥʽʬʽʢʘʮʽʾ ʟʙʽʣʴʰʠʪʴʩʷ 

ʚʠʨʦʙʥʠʯʠʡ ʧʦʪʝʥʮʽʘʣ ʛʘʣʫʟʽ, ʧʦʢʨʘʱʠʪʴʩʷ ʷʢʽʩʪʴ ʧʨʦʜʫʢʪʽʚ ʭʘʨʯʫʚʘʥʥʷ, ʙʫʜʝ 

ʟʘʙʝʟʧʝʯʝʥʘ ʾʭʥʷ ʚʠʩʦʢʘ ʝʢʦʣʦʛʽʯʥʘ ʯʠʩʪʦʪʘ. ɿʥʘʯʥʽ ʟʤʽʥʠ ʦʯʽʢʫʶʪʴʩʷ ʚʥʘʩʣʽʜʦʢ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʛʝʥʥʦʾ ʽʥʞʝʥʝʨʽʾ ʫ ʪʝʭʥʦʣʦʛʽʶ ʚʠʨʦʙʥʠʮʪʚʘ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʪʨʘʥʩʛʝʥʥʠʭ ʚʠʩʦʢʦʚʨʦʞʘʡʥʠʭ, ʩʪʽʡʢʠʭ ʜʦ ʟʘʭʚʦʨʶʚʘʥʴ ʨʦʩʣʠʥ, 

ʱʦ ʰʚʠʜʢʦ ʨʦʩʪʫʪʴ, ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʽ ʪʚʘʨʠʥ ʤʦʞʝ ʜʘʪʠ ʧʦʯʘʪʦʢ ʥʦʚʠʤ 

ʥʘʧʨʷʤʢʘʤ ʛʘʣʫʟʽ.  

ʉʫʯʘʩʥʘ ʙʽʦʪʝʭʥʦʣʦʛʽʷ ʪʽʩʥʦ ʧʦʚô̫ ʟʘʥʘ ʟ ʫʩʽʤʘ ʛʘʣʫʟʷʤʠ ʭʘʨʯʦʚʦʾ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʧʦʯʠʥʘʶʯʠ ʟ ʷʢʽʩʥʦʛʦ ʧʦʣʽʧʰʝʥʥʷ ʦʨʛʘʥʽʟʤʽʚ, ʷʢʽ ʙʝʨʫʪʴ ʫʯʘʩʪʴ 

ʫ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʘʭ, ʽ ʟʘʢʽʥʯʫʶʯʠ ʷʢʽʩʪʶ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ. ʆʯʽʢʫʻʪʴʩʷ 

ʘʢʪʠʚʥʝ ʚʪʨʫʯʘʥʥʷ ʙʽʦʪʝʭʥʦʣʦʛʽʾ ʫ ʧʨʦʮʝʩʠ, ʧʦʚôʷʟʘʥʽ ʟ ʙʨʦʜʽʥʥʷʤ. ʍʘʨʯʦʚʽ 

ʧʨʦʜʫʢʪʠ (ʭʣʽʙ, ʩʠʨ, ʢʝʬʽʨ, ʡʦʛʫʨʪ), ʥʘʧʦʾ (ʚʠʥʦ, ʧʠʚʦ, ʢʦʥʴʷʢ, ʙʨʝʥʜʽ, ʚʽʩʢʽ, 

ʩʘʢʝ, ʛʦʨʽʣʢʘ), ʦʚʦʯʝʚʽ ʩʦʣʽʥʥʷ (ʦʪʨʠʤʘʥʽ ʬʝʨʤʝʥʪʘʪʠʚʥʠʤ ʰʣʷʭʦʤ) ʚ ʨʝʟʫʣʴʪʘʪʽ 

ʯʠʩʣʝʥʥʠʭ ʙʽʦʭʽʤʽʯʥʠʭ ʨʝʘʢʮʽʡ ʧʝʨʝʪʚʦʨʶʶʪʴʩʷ ʥʘ ʣʝʛʢʦʟʘʩʚʦʶʚʘʥʽ ʭʘʨʯʦʚʽ 

ʢʦʤʧʦʥʝʥʪʠ ʟ ʚʠʩʦʢʦʶ ʩʪʽʡʢʽʩʪʶ ʜʦ ʤʽʢʨʦʙʥʠʭ ʟʘʙʨʫʜʥʶʚʘʯʽʚ. ʗʢʱʦ ʜʦ ʮʴʦʛʦ 

ʜʦʜʘʪʠ ʽ ʩʫʯʘʩʥʽ ʤʦʞʣʠʚʦʩʪʽ, ʧʦʚôʷʟʘʥʽ ʟ ʪʘʢʠʤʠ ʧʨʦʮʝʩʘʤʠ, ʷʢ ʢʫʣʴʪʠʚʫʚʘʥʥʷ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʫ ʛʽʛʘʥʪʩʴʢʠʭ ʨʝʘʢʪʦʨʘʭ (500-1000 ʤ3), ʤʝʤʙʨʘʥʥʫ ʬʽʣʴʪʨʘʮʽʶ, 

ʚʠʨʦʙʥʠʯʫ ʩʝʧʘʨʘʮʽʶ, ʩʝʣʝʢʪʠʚʥʫ ʧʨʦʤʝʥʝʚʫ ʦʙʨʦʙʢʫ ʧʨʦʜʫʢʪʽʚ ʽ ʩʫʯʘʩʥʫ, 

ʟʘʩʥʦʚʘʥʫ ʥʘ ʬʝʨʤʝʥʪʥʠʭ ʧʝʨʝʪʚʦʨʝʥʥʷʭ, ʙʽʦʭʽʤʽʯʥʫ ʽʥʞʝʥʝʨʽʶ, ʩʪʘʥʝ ʷʩʥʦ, ʱʦ 

ʤʦʜʝʨʥʽʟʘʮʽʷ ʛʘʣʫʟʽ, ʱʦ ʧʨʦʜʠʢʪʦʚʘʥʘ ʯʘʩʦʤ, ʚʞʝ ʨʦʟʧʦʯʘʪʘ ʽ ʚʩʝ ʙʽʣʴʰʝ 

ʧʨʠʩʢʦʨʶʻ ʪʝʤʧʠ. 

ʇʝʨʝʪʚʦʨʝʥʥʷ, ʱʦ ʚʽʜʙʫʚʘʶʪʴʩʷ ʫ ʧʨʦʮʝʩʽ ʚʠʨʦʙʥʠʮʪʚʘ ʭʘʨʯʦʚʠʭ 

ʧʨʦʜʫʢʪʽʚ, ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʧʨʠʨʦʜʥʽ ʙʽʦʣʦʛʽʯʥʽ ʧʨʦʮʝʩʠ ʪʘ ʧʨʦʪʽʢʘʶʪʴ ʟʘ 
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ʜʦʧʦʤʦʛʦʶ ʬʝʨʤʝʥʪʽʚ. ɿ ʽʥʰʦʛʦ ʙʦʢʫ, ʜʣʷ ʧʨʠʩʢʦʨʝʥʥʷ ʯʠ ʫʜʦʩʢʦʥʘʣʝʥʥʷ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʫ ʨʝʘʢʮʽʡʥʝ ʩʝʨʝʜʦʚʠʱʝ ʰʪʫʯʥʦ ʚʚʦʜʷʪʴ ʬʝʨʤʝʥʪʠ. 

ɹʘʛʘʪʦ ʬʝʨʤʝʥʪʘʪʠʚʥʠʭ ʧʨʦʮʝʩʽʚ ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʤʽʩʮʝʚʽ, 

ʧʨʠʪʘʤʘʥʥʽ ʜʘʥʽʡ ʢʨʘʾʥ ̔ʽ ʥʘʚʽʪʴ ʦʢʨʝʤʦʤʫ ʨʝʛʽʦʥʫ. ɼʝʷʢʽ ʟ ʥʠʭ ʨʦʟʨʦʙʣʝʥʽ ʥʘ 

ʟʦʨʽ ʽʩʪʦʨʽʾ ʣʶʜʩʪʚʘ. ʅʘʡʯʘʩʪʽʰʝ ʮʽ ʧʨʦʮʝʩʠ ʟʘʩʪʦʩʦʚʫʚʘʣʠʩʷ ʙʝʟ ʫʨʘʭʫʚʘʥʥʷ 

ʨʦʣʽ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ. ʄʘʡʩʪʨʠ ʢʦʥʪʨʦʣʶʚʘʣʠ ʪʘ ʩʧʨʷʤʦʚʫʚʘʣʠ ʘʢʪʠʚʥʽʩʪʴ 

ʥʝʫʩʚʽʜʦʤʣʝʥʦ, ʯʘʩʪʦ ʝʤʧʽʨʠʯʥʠʤʠ ʤʝʪʦʜʘʤʠ, ʧʨʦʪʝ, ʦʪʨʠʤʫʚʘʣʠ ʚʠʩʦʢʦʷʢʽʩʥʠʡ 

ʢʽʥʮʝʚʠʡ ʧʨʦʜʫʢʪ. ʊʽʣʴʢʠ ʧʦʨʽʚʥʷʥʦ ʥʝʜʘʚʥʦ ʨʦʣʴ ʽ ʧʨʠʨʦʜʘ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʫ 

ʥʠʟʮʽ ʮʠʭ ʧʨʦʮʝʩʽʚ ʙʫʣʘ ʚʠʚʯʝʥʘ ʽ ʚʠʷʚʠʣʦʩʷ, ʱʦ ʜʝʷʢʽ ʬʝʨʤʝʥʪʘʪʠʚʥʽ ʧʨʦʮʝʩʠ 

ʚʽʜʥʦʩʥʦ ʧʨʦʩʪʽ, ʽʥʰʽ ʥʘʩʪʽʣʴʢʠ ʩʢʣʘʜʥʽ, ʱʦ ʜʣʷ ʾʭʥʴʦʾ ʨʦʟʰʠʬʨʦʚʢʠ ʧʦʪʨʽʙʥʘ 

ʫʯʘʩʪʴ ʬʘʭʽʚʮʽʚ ʨʽʟʥʠʭ ʥʘʧʨʷʤʢʽʚ. ɼʝʷʢʽ ʟ ̔ʩʪʘʨʠʭ ʚʠʧʨʦʙʫʚʘʥʠʭ ʙʽʦʪʝʭʥʦʣʦʛʽʡ, 

ʥʘ ʷʢʠʭ ʪʨʠʤʘʻʪʴʩʷ ʧʨʦʤʠʩʣʦʚʽʩʪʴ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ, ʨʝʪʝʣʴʥʦ ʚʠʚʯʘʶʪʴʩʷ ʟ 

ʤʝʪʦʶ ʚʠʟʥʘʯʝʥʥʷ ʤʦʞʣʠʚʦʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʫʯʘʩʥʠʭ ʤʝʪʦʜʽʚ ʙʽʦʪʝʭʥʦʣʦʛʽʾ ʫ 

ʚʠʨʦʙʥʠʮʪʚʽ ʪʨʘʜʠʮʽʡʥʠʭ ʧʨʦʜʫʢʪʽʚ ʭʘʨʯʫʚʘʥʥʷ. 

ʄʦʣʦʯʥʽ ʧʨʦʜʫʢʪʠ. ʊʝʭʥʦʣʦʛʽʾ ʦʪʨʠʤʘʥʥʷ ʤʦʣʦʯʥʠʭ ʧʨʦʜʫʢʪʽʚ, ʪʘʢʠʭ ʷʢ 

ʢʠʩʣʝ ʤʦʣʦʢʦ, ʤʘʩʣʦ, ʩʠʨ ʪʘ ʽʥ. ʧʨʠʡʰʣʠ ʜʦ ʥʘʩ ʟ ʛʣʠʙʦʢʦʾ ʜʘʚʥʠʥʠ. ʋ ʩʚʽʪʽ 

ʬʝʨʤʝʥʪʦʚʘʥʽ ʤʦʣʦʯʥʽ ʧʨʦʜʫʢʪʠ ʩʪʘʥʦʚʣʷʪʴ ʙʣʠʟʴʢʦ 10% ʚʩʽʭ ʧʨʦʜʫʢʪʽʚ 

ʭʘʨʯʫʚʘʥʥʷ, ʦʪʨʠʤʘʥʠʭ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʬʝʨʤʝʥʪʘʮʽʾ. ʆʩʥʦʚʥʘ ʢʽʣʴʢʽʩʪʴ 

ʤʦʣʦʯʥʠʭ ʧʨʦʜʫʢʪʽʚ ʚʠʨʦʙʣʷʻʪʴʩʷ ʚ ʟʦʥʘʭ ʟ̔ ʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ ʣʘʢʪʫʶʯʠʭ 

ʪʚʘʨʠʥ. ɭʚʨʦʧʘ ï ʦʜʠʥ ʽʟ ʦʩʥʦʚʥʠʭ ʚʠʨʦʙʥʠʢʽʚ ʪʘʢʠʭ ʧʨʦʜʫʢʪʽʚ. ʅʘʨʘʟʽ ʚʽʜʦʤʦ, 

ʱʦ ʮʽ ʧʨʦʮʝʩʠ ʧʨʦʪʽʢʘʶʪʴ ʟʘ ʫʯʘʩʪʶ ʛʨʫʧʠ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʷʢʽ ʥʘʟʠʚʘʶʪʴʩʷ 

ʤʦʣʦʯʥʦʢʠʩʣʠʤʠ ʙʘʢʪʝʨʽʷʤʠ. 

ʋ ʤʠʥʫʣʦʤʫ ʬʝʨʤʝʥʪʘʮʽʾ ʟʜʽʡʩʥʶʚʘʣʠʩʷ ʟʘʚʜʷʢʠ ʧʨʠʨʦʜʥʠʤ 

ʤʦʣʦʯʥʦʢʠʩʣʠʤ ʙʘʢʪʝʨʽʷʤ, ʘʣʝ ʧʦʪʽʤ ʙʫʣʦ ʧʦʤʽʯʝʥʦ, ʱʦ ʷʢʱʦ ʧʦʧʝʨʝʜʥʴʦ 

ʚʥʝʩʪʠ ʯʠʩʪʫ ʩʪʘʨʪʦʚʫ ʢʫʣʴʪʫʨʫ ʚʽʜʩʝʣʝʢʮʽʦʥʦʚʘʥʠʭ ʙʘʢʪʝʨʽʡ, ʪʦ ʤʦʞʥʘ 

ʦʪʨʠʤʘʪʠ ʥʘʡʢʨʘʱʽ ʨʝʟʫʣʴʪʘʪʠ. ʅʝʦʙʭʽʜʥʦ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʪʝʭʥʦʣʦʛʽʷ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʦʣʦʯʥʦʢʠʩʣʠʭ ʙʘʢʪʝʨʽʡ ʤʘʻ ʨʷʜ ʧʝʨʝʚʘʛ ʟʘʚʜʷʢʠ ʥʘʩʪʫʧʥʠʤ 

ʤʦʤʝʥʪʘʤ: 

1) ʤʦʣʦʯʥʦʢʠʩʣʽ ʙʘʢʪʝʨʽʾ ʧʨʠʛʥʽʯʫʶʪʴ ʨʦʟʤʥʦʞʝʥʥʷ ʥʝʙʘʞʘʥʠʭ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʪʠʤ ʩʘʤʠʤ ʢʦʥʩʝʨʚʫʶʯʠ ʤʦʣʦʢʦ; 
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2) ʚʦʥʠ ʜʦʟʚʦʣʷʶʪʴ ʦʪʨʠʤʘʪʠ ʟ ʤʦʣʦʢʘ ʚʠʩʦʢʦʷʢʽʩʥʠʡ ʟʘ ʩʤʘʢʦʤ ʪʘ 

ʩʪʨʫʢʪʫʨʦʶ ʤʦʣʦʯʥʠʡ ʧʨʦʜʫʢʪ; 

3) ʮʽ ʙʘʢʪʝʨʽʾ ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʟʜʦʨʦʚô̫  ʣʶʜʠʥʠ, ʧʝʨʝʙʫʚʘʶʯʠ ʚ ʾʾ 

ʢʠʰʝʯʥʠʢʫ. 

ʇʨʠ ʟʨʦʩʪʘʥʥʽ ʪʘ ʨʦʟʤʥʦʞʝʥʥʽ ʚ ʤʦʣʦʮʽ ʤʦʣʦʯʥʦʢʠʩʣʽ ʙʘʢʪʝʨʽʾ 

ʨʦʟʱʝʧʣʶʶʪʴ ʣʘʢʪʦʟʫ ʜʦ ʤʦʣʦʯʥʦʾ ʢʠʩʣʦʪʠ. ʆʜʥʘʢ ʤʦʞʫʪʴ ʧʨʦʪʽʢʘʪʠ ʽʥʰʽ 

ʨʝʘʢʮʽʾ, ʱʦ ʟʘʣʝʞʘʪʴ ʚʽʜ ʩʫʙʩʪʨʘʪʫ, ʪʠʧʽʚ ʜʦʙʘʚʦʢ ʽ ʩʧʦʩʦʙʫ ʬʝʨʤʝʥʪʘʮʽʾ. ʎʝ 

ʤʦʞʝ ʧʨʠʟʚʦʜʠʪʠ ʜʦ ʫʪʚʦʨʝʥʥʷ ʨʽʟʥʠʭ ʤʝʪʘʙʦʣʽʪʽʚ, ʱʦ ʥʘʜʘʶʪʴ ʨʽʟʥʠʡ ʩʤʘʢ, ʽ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʩʪʚʦʨʝʥʥʷ ʚʝʣʠʢʦʾ ʨʽʟʥʦʤʘʥʽʪʥʦʩʪʽ ʤʦʣʦʯʥʠʭ ʧʨʦʜʫʢʪʽʚ, ʪʘʢʠʭ ʷʢ 

ʡʦʛʫʨʪ, ʩʤʝʪʘʥʘ, ʧʘʭʪʘ, ʩʠʨ ʪʦʱʦ. 

ʉʠʨ. ʆʜʥʽʻʶ ʟ ʥʘʡʨʦʟʚʠʥʝʥʽʰʠʭ ʛʘʣʫʟʝʡ ʭʘʨʯʦʚʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʻ 

ʚʠʨʦʙʥʠʮʪʚʦ ʩʠʨʫ, ʱʦ ʧʦʯʠʥʘʻʪʴʩʷ ʟ ʚʽʜʜʽʣʝʥʥʷ ʢʘʟʝʾʥʫ ʤʦʣʦʢʘ ʟ ʡʦʛʦ ʨʽʜʢʦʾ 

ʯʘʩʪʠʥʠ (ʩʠʨʦʚʘʪʢʠ). ʈʦʟʨʽʟʥʷʶʪʴ ʧʦʥʘʜ 900 ʨʽʟʥʠʭ ʪʠʧʽʚ ʩʠʨʫ. ɺʩʽ ʚʦʥʠ ʤʦʞʫʪʴ 

ʙʫʪʠ ʚʠʛʦʪʦʚʣʝʥʽ ʟ ʤʦʣʦʢʘ ʰʣʷʭʦʤ ʩʫʚʦʨʦʛʦ ʢʦʥʪʨʦʣʶ ʬʝʨʤʝʥʪʘʮʽʾ, ʨʝʪʝʣʴʥʦʾ 

ʩʝʣʝʢʮʽʾ ʧʦʪʨʽʙʥʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʪʘ ʚʥʝʩʝʥʥʷ ʨʽʟʥʠʭ ʜʦʙʘʚʦʢ. ɼʦ ʚʽʜʢʨʠʪʪʷ 

ʨʦʣʽ ʩʠʯʫʛʘ, ʱʦ ʤʽʩʪʠʪʴ ʭʽʤʦʟʠʥ (ʩʠʯʫʞʥʠʡ ʬʝʨʤʝʥʪ), ʢʦʯʽʚʥʠʢʠ ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ 

ʪʘ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʤʦʣʦʢʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʰʣʫʥʢʠ ʦʚʝʮʴ. ʇʨʠ ʮʴʦʤʫ ʚʦʥʦ 

ʥʘʛʨʽʚʘʣʦʩʷ ʥʘ ʩʦʥʮʽ ʪʘ ʩʢʠʩʘʣʦ ʧʽʜ ʜʽʻʶ ʙʘʢʪʝʨʽʡ. ɼʦʜʘʪʢʦʚʘ ʜʽʷ ʬʝʨʤʝʥʪʽʚ 

ʰʣʫʥʢʦʚʦʛʦ ʩʦʢʫ ʧʨʠʟʚʦʜʠʣʘ ʜʦ ʟʤʽʥʠ ʤʦʣʦʢʘ, ʚʦʥʦ ʧʦʜʽʣʷʣʦʩʷ ʥʘ ʪʚʝʨʜʫ 

ʯʘʩʪʠʥʫ ʪʘ ʩʠʨʦʚʘʪʢʫ. ʊʚʝʨʜʘ ʯʘʩʪʠʥʘ ʧʦʪʽʤ ʚʠʩʫʰʫʚʘʣʘʩʷ, ʩʦʣʠʣʘʩʷ ʽ ʤʦʛʣʘ 

ʜʦʚʛʦ ʟʙʝʨʽʛʘʪʠʩʷ, ʱʦ ʻ ʧʨʠʢʣʘʜʦʤ ʨʘʥʥʴʦʾ ʨʦʟʨʦʙʢʠ ʪʝʭʥʦʣʦʛʽʾ ʟʙʝʨʝʞʝʥʥʷ 

ʧʨʦʜʫʢʪʫ ʭʘʨʯʫʚʘʥʥʷ. 

ʇʨʠʙʣʠʟʥʦ 100 ʨʦʢʽʚ ʪʦʤʫ ʚʠʨʦʙʥʠʮʪʚʦ ʩʠʨʫ ʜʦʩʷʛʣʦ ʪʘʢʦʛʦ ʨʽʚʥʷ ʪʘ 

ʢʦʤʝʨʮʽʡʥʠʭ ʤʘʩʰʪʘʙʽʚ, ʱʦ ʚʠʨʦʙʥʠʢʠ ʧʝʨʝʩʪʘʣʠ ʜʦʚʽʨʷʪʠ ʧʨʦʮʝʩʫ 

ʩʧʦʥʪʘʥʥʦʛʦ ʨʦʟʤʥʦʞʝʥʥʷ ʤʦʣʦʯʥʦʢʠʩʣʠʭ ʙʘʢʪʝʨʽʡ ʽ ʧʦʯʘʣʠ ʟʘʩʪʦʩʦʚʫʚʘʪʠ 

ʯʠʩʪʽ ʙʘʢʪʝʨʽʘʣʴʥʽ ʢʫʣʴʪʫʨʠ. ʈʦʟʤʘʾʪʪʷ ʙʘʢʪʝʨʽʡ ʚʠʢʣʠʢʘʣʦ ʟʥʘʯʥʝ ʨʦʟʰʠʨʝʥʥʷ 

ʘʩʦʨʪʠʤʝʥʪʫ ʩʠʨʽʚ. ʉʤʘʢ, ʘʨʦʤʘʪ ʪʘ ʷʢʽʩʪʴ ʨʽʟʥʠʭ ʩʦʨʪʽʚ ʩʠʨʫ ʚʠʟʥʘʯʘʶʪʴ ʪʘʢʽ 

ʬʘʢʪʦʨʠ: ʨʽʟʥʦʚʠʜ ʤʦʣʦʢʘ (ʢʦʟʷʯʝ, ʢʦʨʦʚô̫ ʯʝ, ʦʚʝʯʝ), ʪʝʤʧʝʨʘʪʫʨʘ ʧʨʠʛʦʪʫʚʘʥʥʷ 

ʩʠʨʫ, ʥʘʷʚʥʽʩʪʴ ʚʪʦʨʠʥʥʦʾ ʤʽʢʨʦʬʣʦʨʠ. ʗʢʱʦ ʧʝʨʚʠʥʥʘ ʤʽʢʨʦʬʣʦʨʘ ï 

ʤʦʣʦʯʥʦʢʠʩʣʽ ʙʘʢʪʝʨʽʾ, ʟʜʽʡʩʥʶʶʪʴ ʬʦʨʤʫʚʘʥʥʷ ʩʠʨʫ ʷʢ ʧʨʦʜʫʢʪʫ, ʪʦ ʚʪʦʨʠʥʥʘ 
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ʤʽʢʨʦʬʣʦʨʘ (ʙʘʢʪʝʨʽʾ, ʛʨʠʙʠ) ʥʘʜʘʶʪʴ ʘʨʦʤʘʪ ʪʘ ʚʣʘʩʪʠʚʦʩʪʽ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ 

ʩʧʝʮʠʬʽʯʥʠʡ ʩʤʘʢ ʩʠʨʫ.  

ɼʣʷ ʧʨʦʤʠʩʣʦʚʠʭ ʮʽʣʝʡ ʩʠʯʫʞʥʠʡ ʬʝʨʤʝʥʪ ʦʪʨʠʤʫʶʪʴ ʟ ʦʨʛʘʥʽʟʤʽʚ 

ʪʚʘʨʠʥ (ʷʛʥʷʪ, ʪʝʣʷʪ, ʧʦʨʦʩʷʪ) ʪʘ ʟ ʢʫʣʴʪʫʨ ʛʨʠʙʽʚ. ɺʠʨʦʙʥʠʮʪʚʦ ʧʨʠʨʦʜʥʦʛʦ 

ʩʠʯʫʞʥʦʛʦ ʬʝʨʤʝʥʪʫ ʫ ʩʚʽʪʦʚʦʤʫ ʤʘʩʰʪʘʙʽ ʩʢʣʘʜʘʻ ʙʽʣʴʰʝ 25 ʤʣʥ ʢʛ. 

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʮʝ, ʚʽʥ ʻ ʜʝʬʽʮʠʪʥʠʤ ʪʘ ʣʽʤʽʪʫʶʯʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʫ ʪʝʭʥʦʣʦʛʽʾ 

ʚʠʨʦʙʥʠʮʪʚʘ ʩʠʨʫ. ɺʥʘʩʣʽʜʦʢ ʯʠʩʣʝʥʥʠʭ ʧʦʰʫʢʽʚ ʦʪʨʠʤʘʥʦ ʧʨʦʪʝʦʣʽʪʠʯʥʠʡ 

ʬʝʨʤʝʥʪ ʤʽʢʨʦʙʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʟ ʘʥʘʣʦʛʽʯʥʦʶ ʩʠʯʫʞʥʦʤʫ ʬʝʨʤʝʥʪʫ 

ʩʫʙʩʪʨʘʪʥʦʶ ʩʧʝʮʠʬʽʯʥʽʩʪʶ. ʎʝʡ ʬʝʨʤʝʥʪ ʯʘʩʪʢʦʚʦ ʧʦʧʦʚʥʠʚ ʜʝʬʽʮʠʪ 

ʩʠʯʫʞʥʦʛʦ ʬʝʨʤʝʥʪʫ. ɯʥʰʘ ʟʥʘʯʥʘ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʘ ʥʦʚʠʟʥʘ ʧʦʣʷʛʘʻ ʫ 

ʢʣʦʥʫʚʘʥʥʽ ʛʝʥʘ ʭʽʤʦʟʠʥʫ ʚ ʦʜʥʽʡ ʟ ʢʫʣʴʪʫʨ ʤʽʮʝʣʽʘʣʴʥʠʭ ʛʨʠʙʽʚ. ʎʝ ʜʦʟʚʦʣʠʣʦ 

ʦʪʨʠʤʘʪʠ ʘʙʩʦʣʶʪʥʠʡ ʘʥʘʣʦʛ ʩʠʯʫʞʥʦʛʦ ʬʝʨʤʝʥʪʫ. ʆʜʥʘʢ, ʘʥʘʣʦʛ ʭʽʤʦʟʠʥʫ, 

ʚʠʜʽʣʝʥʠʡ ʟ ʛʨʠʙʽʚ, ʟʘʜʦʚʦʣʴʥʷʻ ʧʦʪʨʝʙʫ ʫ ʮʴʦʤʫ ʬʝʨʤʝʥʪʽ ʪʽʣʴʢʠ ʥʘ ʦʜʥʫ 

ʪʨʝʪʠʥʫ. 

ʄʽʢʨʦʙʥʠʡ ʬʝʨʤʝʥʪ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʫ ʉʐɸ ʪʘ ʌʨʘʥʮʽʾ ï 

ʢʨʘʾʥʘʭ ʟ ʚʝʣʠʢʠʤʠ ʪʨʘʜʠʮʽʷʤʠ ʚʠʨʦʙʥʠʮʪʚʘ ʩʠʨʫ. ʇʨʦʪʷʛʦʤ ʦʩʪʘʥʥʴʦʛʦ 

ʜʝʩʷʪʠʣʽʪʪʷ ʦʪʨʠʤʘʥʦ ʛʝʥʝʪʠʯʥʦ ʤʦʜʠʬʽʢʦʚʘʥʽ ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ, ʷʢʽ ʧʨʦʜʫʢʫʶʪʴ 

ʭʽʤʦʟʠʥ, ʽʜʝʥʪʠʯʥʠʡ ʭʽʤʦʟʠʥʫ ʪʚʘʨʠʥ. ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʮʝʡ ʤʝʪʦʜ, ʨʷʜ 

ʧʨʦʤʠʩʣʦʚʠʭ ʢʦʤʧʘʥʽʡ ʚʠʨʦʙʣʷʶʪʴ ʯʠʩʪʠʡ ʭʽʤʦʟʠʥ, ʷʢʠʡ ʥʘʙʫʚ ʧʦʰʠʨʝʥʥʷ ʫ 

ʚʩʴʦʤʫ ʩʚʽʪʽ. 

ʁʦʛʫʨʪ. ɼʨʫʛʦ  ʁʚʝʣʠʢʦ  ʁʛʨʫʧʦʶ ʧʨʦʜʫʢʪʽʚ, ʱʦ ʦʪʨʠʤʫʶʪʴʩʷ ʟ ʤʦʣʦʢʘ, ʻ 

ʡʦʛʫʨʪʠ. ɺʦʥʠ ʤʘʶʪʴ ʚʝʣʠʢʠʡ ʧʦʧʠʪ ʫ ʩʧʦʞʠʚʘʯʽʚ ʨʽʟʥʠʭ ʢʨʘʾʥ. ʋ ʜʘʥʠʡ ʯʘʩ 

ʚʽʜʦʤʦ, ʱʦ ʞʠʚʽ ʙʘʢʪʝʨʽʾ, ʱʦ ʤʽʩʪʷʪʴʩʷ ʚ ʡʦʛʫʨʪʽ, ʤʦʞʫʪʴ ʧʨʠʥʦʩʠʪʠ ʚʝʣʠʢʫ 

ʢʦʨʠʩʪʴ ʣʶʜʠʥʽ, ʧʦʢʨʘʱʫʶʯʠ ʧʝʨʝʪʨʘʚʣʝʥʥʷ ʾʞʽ ʪʘ ʚʧʣʠʚʘʶʯʠ ʥʘ ʽʥʰʽ ʧʨʦʮʝʩʠ. 

ɿô̫ʚʠʚʩʷ ʥʦʚʠʡ ʚʠʜ ʧʨʝʧʘʨʘʪʽʚ, ʟʚʘʥʠʡ ʧʨʦʙʽʦʪʠʢʘʤʠ, ʚʦʥʠ ʨʦʟʛʣʷʜʘʶʪʴʩʷ 

ʥʝ ʣʠʰʝ ʟ ʧʦʛʣʷʜʫ ʧʨʦʜʫʢʪʽʚ ʭʘʨʯʫʚʘʥʥʷ, ʘʣʝ ʡ ʷʢ ʚʘʞʣʠʚʽ ʜʣʷ ʤʝʜʠʮʠʥʠ. 

ʊʨʘʜʠʮʽʡʥʦ ʡʦʛʫʨʪ ʦʪʨʠʤʫʶʪʴ ʟ ʮʽʣʴʥʦʛʦ ʤʦʣʦʢʘ, ʧʽʜʜʘʶʯʠ ʡʦʛʦ 

ʬʝʨʤʝʥʪʘʮʽʾ ʩʫʤʽʰʰʶ ʢʫʣʴʪʫʨ Lactobacillus bulgaricus ʪʘ Streptococcus 

thermoplulus. ɸʮʝʪʘʣʴʜʝʛʽʜ, ʱʦ ʩʪʚʦʨʶʻ ʭʘʨʘʢʪʝʨʥʠʡ ʩʤʘʢ, ʧʨʦʜʫʢʫʻʪʴʩʷ 

ʧʝʨʰʦʶ ʟ ʥʠʭ, ʜʨʫʛʘ ʧʝʨʝʪʚʦʨʶʻ ʣʘʢʪʦʟʫ ʥʘ ʤʦʣʦʯʥʫ ʢʠʩʣʦʪʫ, ʥʘʜʘʶʯʠ ʡʦʛʫʨʪʫ 
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ʩʧʝʮʠʬʽʯʥʠʡ ʩʤʘʢ. ʆʙʠʜʚʽ ʙʘʢʪʝʨʽʾ ʧʨʦʜʫʢʫʶʪʴ ʧʦʟʘʢʣʽʪʠʥʥʽ ʧʦʣʽʤʝʨʠ, ʷʢʽ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʝʚʥʫ ʚô̫ ʟʢʽʩʪʴ ʧʨʦʜʫʢʪʫ. ɯʥʢʫʙʘʮʽʷ ʧʨʦʪʽʢʘʻ ʟʘ 30-45Áʉ. 

ɿʘʤʦʨʦʞʝʥʠʡ ʡʦʛʫʨʪ ʢʦʨʠʩʪʫʻʪʴʩʷ ʚʝʣʠʢʦʶ ʧʦʧʫʣʷʨʥʽʩʪʶ ʷʢ ʘʣʴʪʝʨʥʘʪʠʚʘ 

ʤʦʨʦʟʠʚʫ. 

ɿʘʣʝʞʥʦ ʚʽʜ ʩʢʣʘʜʫ ʤʽʢʨʦʬʣʦʨʠ ʟʘʢʚʘʩʦʢ ʪʘ ʩʧʦʩʦʙʫ ʧʨʠʛʦʪʫʚʘʥʥʷ 

ʢʠʩʣʦʤʦʣʦʯʥʽ ʧʨʦʜʫʢʪʠ ʧʦʜʽʣʷʶʪʴ ʥʘ ʥʘʩʪʫʧʥʽ ʛʨʫʧʠ: 

- ʚʠʛʦʪʦʚʣʝʥʽ ʟʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʘʛʘʪʦʢʦʤʧʦʥʝʥʪʥʠʭ ʟʘʢʚʘʩʦʢ (ʢʝʬʽʨ, 

ʢʫʤʠʩ). ʄʽʢʨʦʬʣʦʨʘ ʮʽʻʾ ʛʨʫʧʠ ʧʨʦʜʫʢʪʽʚ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʤʦʣʦʯʥʦʢʠʩʣʠʭ ʙʘʢʪʝʨʽʡ 

(ʦʜʥʦʛʦ ʘʙʦ ʢʽʣʴʢʦʭ ʚʠʜʽʚ), ʜʨʽʞʜʞʽʚ ʪʘ ʥʝʨʽʜʢʦ ʦʮʪʦʚʦʢʠʩʣʠʭ ʙʘʢʪʝʨʽʡ. 

ɼʨʽʞʜʞʽ ʪʘ ʦʮʪʦʚʦʢʠʩʣʽ ʙʘʢʪʝʨʽʾ ʥʘʜʘʶʪʴ ʧʨʦʜʫʢʪʘʤ ʩʧʝʮʠʬʽʯʥʦʛʦ ʩʤʘʢʫ ʽ 

ʘʨʦʤʘʪʫ. ʇʨʠ ʚʠʨʦʙʥʠʮʪʚʽ ʢʝʬʽʨʫ ʟʘʩʪʦʩʦʚʫʶʪʴ ʧʨʠʨʦʜʥʫ ʩʠʤʙʽʦʪʠʯʥʫ ʟʘʢʚʘʩʢʫ 

ï ʛʨʠʙʠ ʢʝʬʽʨʫ, ʱʦ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʤʦʣʦʯʥʦʢʠʩʣʠʭ ʙʘʢʪʝʨʽʡ Lactobacillus, 

ʜʨʽʞʜʞʽʚ Saccharomyces kefir ʽ ʜʝʷʢʠʭ ʚʠʜʽʚ ʩʪʨʝʧʪʦʢʦʢʽʚ. ʂʫʤʠʩ ʦʪʨʠʤʫʶʪʴ ʟ 

ʢʦʙʠʣʷʯʦʛʦ ʤʦʣʦʢʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʦʣʦʯʥʦʢʠʩʣʠʭ ʙʘʢʪʝʨʽʡ (Lactobacillus casei 

ʪʘ ʽʥ), ʩʪʨʝʧʪʦʢʦʢʽʚ ʪʘ ʜʨʽʞʜʞʽʚ, ʱʦ ʟʙʨʦʜʞʫʶʪʴ ʣʘʢʪʦʟʫ; 

- ʚʠʛʦʪʦʚʣʝʥʽ ʟʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʟʦʬʽʣʴʥʠʭ ʤʦʣʦʯʥʦʢʠʩʣʠʭ ʩʪʨʝʧʪʦʢʦʢʽʚ 

(ʩʠʨ, ʩʤʝʪʘʥʘ, ʢʠʩʣʷʢ ʟʚʠʯʘʡʥʠʡ). ʆʩʥʦʚʥʠʤʠ ʧʨʝʜʩʪʘʚʥʠʢʘʤʠ ʤʽʢʨʦʬʣʦʨʠ 

ʪʘʢʠʭ ʧʨʦʜʫʢʪʽʚ ʻ ʤʦʣʦʯʥʦʢʠʩʣʽ ʩʪʨʝʧʪʦʢʦʢʠ: Streptococcus lactis, Streptococcus 

acetoinicus, Streptococcus cremoris, Streptococcus diacetylactis; 

- ʚʠʛʦʪʦʚʣʝʥʽ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʪʝʨʤʦʬʽʣʴʥʠʭ ʤʦʣʦʯʥʦʢʠʩʣʠʭ ʙʘʢʪʝʨʽʡ 

(ʨʷʞʘʥʢʘ, ʚʘʨʝʥʝʮ,ɹ ʡʦʛʫʨʪ, ʢʠʩʣʷʢ ʇʽʚʜʝʥʥʠʡ). ɼʣʷ ʧʨʠʛʦʪʫʚʘʥʥʷ ʮʠʭ 

ʢʠʩʣʦʤʦʣʦʯʥʠʭ ʧʨʦʜʫʢʪʽʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʩʫʤʽʰ ʤʦʣʦʯʥʦʢʠʩʣʠʭ ʙʘʢʪʝʨʽʡ 

(10:1) Streptococcus thermophillus ʪʘ Lactobacillus bulgaricus (ʙʦʣʛʘʨʩʴʢʘ 

ʧʘʣʠʯʢʘ). 

- ʚʠʛʦʪʦʚʣʝʥʽ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʪʝʨʤʦʬʽʣʴʥʠʭ ʪʘ ʤʝʟʦʬʽʣʴʥʠʭ 

ʤʦʣʦʯʥʦʢʠʩʣʠʭ ʙʘʢʪʝʨʽʡ (ʣʶʙʠʪʝʣʴʩʴʢʘ ʩʤʝʪʘʥʘ, ʩʤʝʪʘʥʘ ʟʽ ʟʥʠʞʝʥʠʤ ʚʤʽʩʪʦʤ 

ʞʠʨʫ). ʆʩʥʦʚʥʠʤʠ ʧʨʝʜʩʪʘʚʥʠʢʘʤʠ ʤʽʢʨʦʬʣʦʨʠ ʪʘʢʠʭ ʧʨʦʜʫʢʪʽʚ ʻ ʤʝʟʦʬʽʣʴʥʽ ʪʘ 

ʪʝʨʤʦʬʽʣʴʥʽ ʤʦʣʦʯʥʦʢʠʩʣʽ ʩʪʨʝʧʪʦʢʦʢʠ. 

- ʚʠʛʦʪʦʚʣʝʥʽ ʟʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʮʠʜʦʬʽʣʴʥʠʭ ʙʘʢʪʝʨʽʡ ʪʘ ʙʽʬʽʜʦʙʘʢʪʝʨʽʡ: 

ʘʮʠʜʦʬʽʣʴʥʝ ʤʦʣʦʢʦ, ʘʬʽʜʦʬʽʣʽʥ, ʙʽʬʽʜʦʧʨʦʜʫʢʪʠ ï ʧʨʦʜʫʢʪʠ ʣʽʢʫʚʘʣʴʥʦ-
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ʧʨʦʬʽʣʘʢʪʠʯʥʦʛʦ ʭʘʨʯʫʚʘʥʥʷ. ɼʦ ʩʢʣʘʜʫ ʤʽʢʨʦʬʣʦʨʠ ʮʠʭ ʧʨʦʜʫʢʪʽʚ ʚʭʦʜʷʪʴ: 

Lactobacillus acidophilus, Lactobacillus bulgaricus, Streptococcus lactis, 

Streptococcus thermophilus ʟ ʜʦʜʘʚʘʥʥʷʤ ʟʘʢʚʘʩʢʠ ʢʝʬʽʨʫ; Bifidobacterium 

bifidum ʪʘ ʽʥ. 

ʄô̫ ʩʥʽ ʧʨʦʜʫʢʪʠ. ʊʝʭʥʦʣʦʛʽʷ ʚʠʨʦʙʥʠʮʪʚʘ ʙʘʛʘʪʴʦʭ ʩʫʯʘʩʥʠʭ 

ʤô̫ ʩʦʧʨʦʜʫʢʪʽʚ ʦʙʦʚô̫ ʟʢʦʚʦ ʚʢʣʶʯʘʻ ʤʦʣʦʯʥʦʢʠʩʣʝ ʙʨʦʜʽʥʥʷ. ʋ ʩʠʨʦʢʦʧʯʝʥʠʭ 

ʢʦʚʙʘʩʘʭ ʽ ʚ ʨʦʟʩʦʣʘʭ ʜʣʷ ʦʢʦʩʪʽʚ, ʛʨʫʜʠʥʢʠ, ʢʦʨʝʡʢʠ ʤʦʣʦʯʥʦʢʠʩʣʽ ʙʘʢʪʝʨʽʾ 

ʧʨʠʛʥʽʯʫʶʪʴ ʨʽʩʪ ʛʥʠʣʴʥʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʪʘ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʫ ʬʦʨʤʫʚʘʥʥʽ 

ʩʤʘʢʫ ʪʘ ʘʨʦʤʘʪʫ ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʫ. ʋ ʤô̫ ʩʦʧʨʦʜʫʢʪʠ, ʱʦ ʚʠʤʘʛʘʶʪʴ 

ʙʘʢʪʝʨʽʘʣʴʥʦʾ ʬʝʨʤʝʥʪʘʮʽʾ, ʟʘʟʚʠʯʘʡ ʜʦʜʘʶʪʴ ʟʘʢʚʘʩʢʫ, ʱʦ ʤʽʩʪʠʪʴ ʩʧʝʮʽʘʣʴʥʦ 

ʚʽʜʽʙʨʘʥʽ ʰʪʘʤʠ ʩʪʨʝʧʪʦʢʦʢʽʚ, ʣʘʢʪʦʙʘʮʠʣ ʽ ʧʝʜʽʦʢʦʢʽʚ. ɿ ʤʝʪʦʶ ʨʦʟʤô̫ ʢʰʝʥʥʷ 

ʤô̫ʩʘ, ʧʦʣʝʛʰʝʥʥʷ ʡʦʛʦ ʦʙʨʦʙʢʠ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʬʝʨʤʝʥʪʥʽ ʧʨʝʧʘʨʘʪʠ 

ʧʨʦʪʝʦʣʽʪʠʯʥʦʾ ʜʽʾ. ɼʣʷ ʦʙʨʦʙʢʠ ʤôʷʟʦʚʦʾ ʪʢʘʥʠʥʠ ʟʘʩʪʦʩʦʚʫʶʪʴ ʬʝʨʤʝʥʪʥʽ 

ʧʨʝʧʘʨʘʪʠ ʪʚʘʨʠʥʥʦʛʦ, ʨʦʩʣʠʥʥʦʛʦ ʪʘ ʤʽʢʨʦʙʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ. ɿ ʬʝʨʤʝʥʪʽʚ 

ʪʚʘʨʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʚʠʩʦʢʦʶ ʘʢʪʠʚʥʽʩʪʶ ʚʦʣʦʜʽʻ ʬʝʨʤʝʥʪ ʧʘʥʢʨʝʘʪʠʥ, ʱʦ 

ʦʪʨʠʤʫʪʁʴ ʟ ʧʽʜʰʣʫʥʢʦʚʦʾ ʟʘʣʦʟʠ ʩʚʠʥʽ. ɯʥʦʜʽ ʡʦʛʦ ʟʘʩʪʦʩʦʚʫʶʪʴ ʫ ʩʫʤʽʰʽ ʽʟ 

ʬʝʨʤʝʥʪʘʤʠ ʪʨʠʧʩʠʥʦʤ, ʭʽʤʦʪʨʠʧʩʠʥʦʤ, ʧʝʧʩʠʥʦʤ. ʇʨʦʪʝ ʬʝʨʤʝʥʪʠ 

ʪʚʘʨʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʤʘʶʪʴ ʦʙʤʝʞʝʥʽ ʩʠʨʦʚʠʥʥʽ ʜʞʝʨʝʣʘ. 

ʉʝʨʝʜ ʛʨʫʧʠ ʬʝʨʤʝʥʪʽʚ ʨʦʩʣʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʜʣʷ ʦʙʨʦʙʢʠ ʤôʷʟʦʚʦʾ 

ʪʢʘʥʠʥʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʘʧʘʾʥ, ʬʽʮʠʥ, ʙʨʦʤʝʣʘʾʥ ʪʘ ʽʥʰʽ. ʅʘʧʨʠʢʣʘʜ, ʧʘʧʘʾʥ 

ʟʘʩʪʦʩʦʚʫʶʪʴ ʷʢ ʨʦʟʤôʷʢʰʫʚʘʯ ʪʚʝʨʜʦʛʦ ʤô̫ ʩʘ. ɺʽʥ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʨʠ 

ʜʦʟʨʽʚʘʥʥʽ ʤôʷʩʘ, ʚʠʛʦʪʦʚʣʝʥʥʽ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ, ʦʪʨʠʤʘʥʥʽ ʛʽʜʨʦʣʽʟʘʪʽʚ. ʉʣʽʜ 

ʟʘʟʥʘʯʠʪʠ, ʱʦ ʮʽ ʧʨʦʪʝʘʟʠ ʪʘʢʦʞ ʥʝ ʤʦʞʫʪʴ ʧʦʚʥʽʩʪʶ ʟʘʜʦʚʦʣʴʥʠʪʠ ʟʘʧʠʪʠ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʯʝʨʝʟ ʜʝʬʽʮʠʪ ʩʠʨʦʚʠʥʠ ʾʭʥʴʦʛʦ ʦʪʨʠʤʘʥʥʷ, ʤʘʣʦʛʦ ʚʠʭʦʜʫ ʧʽʜ 

ʯʘʩ ʧʝʨʝʨʦʙʢʠ ʨʦʩʣʠʥ, ʘ ʦʪʞʝ, ʚʠʩʦʢʦʾ ʚʘʨʪʦʩʪʽ. 

ʇʨʦʪʝʾʥʘʟʠ ʤʽʢʨʦʙʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʤʘʶʪʴ ʨʷʜ ʧʝʨʝʚʘʛ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʽʥʰʠʤʠ ʜʞʝʨʝʣʘʤʠ: ʥʝʦʙʤʝʞʝʥʽʩʪʴ ʩʠʨʦʚʠʥʥʦʾ ʙʘʟʠ, ʚʽʜʥʦʩʥʦ ʧʨʦʩʪʘ 

ʪʝʭʥʦʣʦʛʽʷ ʦʪʨʠʤʘʥʥʷ, ʥʝʚʠʩʦʢʘ ʚʘʨʪʽʩʪʴ ʪʘ ʽʥ. ʂʨʽʤ ʪʦʛʦ, ʤʽʢʨʦʙʥʽ ʧʨʦʪʝʾʥʘʟʠ, 

ʷʢ ʧʨʘʚʠʣʦ, ʟʜʘʪʥʽ ʜʦ ʙʽʣʴʰ ʛʣʠʙʦʢʦʾ ʜʝʩʪʨʫʢʮʽʾ ʙʽʣʢʽʚ, ʘ ʪʘʢʦʞ ʤʘʶʪʴ ʰʠʨʦʢʠʡ 

ʩʧʝʢʪʨ ʜʽʾ ʥʘ ʨʽʟʥʽ ʩʫʙʩʪʨʘʪʠ. ʐʪʫʯʥʦ ʚʥʝʩʝʥʽ ʜʦ ʩʠʨʦʚʠʥʠ ʧʨʝʧʘʨʘʪʠ ʧʨʦʪʝʘʟ 
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ʟʘʙʝʟʧʝʯʫʶʪʴ ʝʬʝʢʪ ʧʝʨʝʪʚʦʨʝʥʥʷ ʙʽʣʢʦʚʠʭ ʩʪʨʫʢʪʫʨ. ʇʨʦʮʝʩʠ ʜʦʟʨʽʚʘʥʥʷ ʤô̫ ʩʘ 

ʧʽʜ ʾʭ ʚʧʣʠʚʦʤ ʧʨʦʪʽʢʘʶʪʴ ʫ 3-5 ʨʘʟʽʚ ʽʥʪʝʥʩʠʚʥʽʰʝ ʽ ʟʘʢʽʥʯʫʶʪʴʩʷ ʫ ʙʽʣʴʰ 

ʢʦʨʦʪʢʠʡ ʪʝʨʤʽʥ. ʇʨʠ ʮʴʦʤʫ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʪʘ ʛʣʠʙʠʥʘ ʧʝʨʝʪʚʦʨʝʥʴ ʙʽʣʢʦʚʠʭ 

ʩʪʨʫʢʪʫʨ ʟʘʣʝʞʠʪʴ ʚʽʜ ʜʦʟʫʚʘʥʥʷ ʧʨʝʧʘʨʘʪʽʚ, ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʫʤʦʚ, ʪʨʠʚʘʣʦʩʪʽ 

ʦʙʨʦʙʢʠ. ʌʝʨʤʝʥʪʥʘ ʦʙʨʦʙʢʘ ʩʠʨʦʚʠʥʠ ʥʘʜʘʻ ʤôʷʩʫ ʥʽʞʥʫ ʢʦʥʩʠʩʪʝʥʮʽʶ, 

ʧʦʪʨʽʙʥʽ ʩʤʘʢ ʪʘ ʘʨʦʤʘʪ. 

ʍʣʽʙ ʫ ʨʽʟʥʠʭ ʡʦʛʦ ʚʠʜʘʭ ï ʦʩʥʦʚʥʠʡ ʧʨʦʜʫʢʪ ʬʝʨʤʝʥʪʘʮʽʾ ʟʝʨʥʦʚʠʭ, ʚʽʥ 

ʙʫʚ ʚʽʜʦʤʠʡ ʱʝ ʟ ʯʘʩʽʚ ʈʠʤʩʴʢʦʾ ɯʤʧʝʨʽʾ. ʋ ɭʚʨʦʧʽ ʥʘʡʙʽʣʴʰ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʤʠ ʚʠʜʘʤʠ ʟʝʨʥʦʚʠʭ ʻ ʧʰʝʥʠʮʷ ʪʘ ʞʠʪʦ.  

ʇʨʠ ʧʨʠʛʦʪʫʚʘʥʥʽ ʭʣʽʙʘ ʙʦʨʦʰʥʦ ʟʤʽʰʫʻʪʴʩʷ ʟ ʚʦʜʦʶ ʘʙʦ ʤʦʣʦʢʦʤ, ʩʽʣʣʶ, 

ʞʠʨʦʤ, ʮʫʢʨʦʤ ʪʘ ʽʥʰʠʤʠ ʽʥʛʨʝʜʽʻʥʪʘʤʠ, ʘ ʪʘʢʦʞ ʽʟ ʜʨʽʞʜʞʘʤʠ Saccharomyces 

cerevisiae. ʋ ʧʨʦʮʝʩʽ ʬʝʨʤʝʥʪʘʮʽʾ ʟʘʚʜʷʢʠ ʫʪʚʦʨʝʥʥʶ ʉʆ2 ʪʽʩʪʦ ʧʽʜʥʽʤʘʻʪʴʩʷ ʽ 

ʟʘʡʤʘʻ ʬʦʨʤʫ, ʚ ʷʢʽʡ ʚʠʧʽʢʘʶʪʴ ʭʣʽʙ. ʋ ʟʙʽʣʴʰʝʥʥʽ ʦʙôʻʤʫ ʪʽʩʪʘ, ʟʦʢʨʝʤʘ 

ʧʰʝʥʠʯʥʦʛʦ, ʚʝʣʠʢʫ ʨʦʣʴ ʚʽʜʽʛʨʘʻ ʝʣʘʩʪʠʯʥʽʩʪʴ ʙʽʣʢʽʚ ʢʣʝʡʢʦʚʠʥʠ. ʉʪʨʫʢʪʫʨʘ 

ʭʣʽʙʘ ʟʘʣʝʞʠʪʴ ʚʽʜ ʞʠʨʽʚ, ʝʤʫʣʴʛʫʶʯʠʭ ʽ ʦʢʠʩʣʷʶʯʠʭ ʘʛʝʥʪʽʚ, ʪʦʜʽ ʷʢ ʰʚʠʜʢʽʩʪʴ 

ʚʠʧʽʢʘʥʥʷ (ʢʦʤʝʨʮʽʡʥʦ ʚʘʞʣʠʚʠʡ ʧʦʢʘʟʥʠʢ) ʟʘʣʝʞʠʪʴ ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ ʚʽʜ 

ʚʤʽʩʪʫ ʞʠʨʽʚ. ʌʝʨʤʝʥʪʠ ʜʨʽʞʜʞʽʚ ʪʘʢʦʞ ʚʽʜʽʛʨʘʶʪʴ ʚʘʞʣʠʚʫ ʨʦʣʴ, ʥʘʧʨʠʢʣʘʜ, 

ʜʦʜʘʚʘʥʥʷ ʘʤʽʣʘʟʠ ʧʦʤʽʪʥʦ ʚʧʣʠʚʘʻ ʥʘ ʷʢʽʩʪʴ ʭʣʽʙʘ ʪʘ ʪʨʠʚʘʣʽʩʪʴ ʡʦʛʦ 

ʟʙʝʨʽʛʘʥʥʷ. 

ɹʽʦʪʝʭʥʦʣʦʛʽʯʥʽ ʧʨʦʮʝʩʠ ʚ ʭʣʽʙʦʧʝʯʝʥʥʽ ʧʦʚô̫ ʟʘʥʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʭʣʽʙʦʧʝʢʘʨʩʴʢʠʭ ʜʨʽʞʜʞʽʚ, ʽʥʰʠʭ ʟʘʢʚʘʩʦʢ, ʱʦ ʟʫʤʦʚʣʶʶʪʴ ʙʨʦʜʽʥʥʷ, ʽ ʥʘʚʽʪʴ 

ʜʝʷʢʠʭ ʬʝʨʤʝʥʪʥʠʭ ʧʨʝʧʘʨʘʪʽʚ. ɼʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʭʣʽʙʘ ʧʝʨʝʚʘʞʥʦ ʟʘʩʪʦʩʦʚʫʶʪʴ 

ʜʨʽʞʜʞʽ Saʩcharomyces ʩerevisiae. ɿʘʟʚʠʯʘʡ ʾʭ ʚʠʨʦʱʫʶʪʴ ʫ ʬʝʨʤʝʥʪʝʨʘʭ 

ʧʝʨʽʦʜʠʯʥʦʾ ʜʽʾ ʥʘ ʤʝʣʷʩʽ ï ʚʽʜʭʦʜʽ ʮʫʢʨʦʚʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ. ʈʽʜʰʝ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʨʽʞʜʞʽ Candida milleri. ʇʨʠ ʚʠʨʦʙʥʠʮʪʚʽ ʭʣʽʙʘ 

ʬʝʨʤʝʥʪʘʮʽʡʥʠʡ ʧʨʦʮʝʩ ʟʜʽʡʩʥʶʻʪʴʩʷ ʫ ʧʘʩʪʦʧʦʜʽʙʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ (ʦʧʘʨʘ, 

ʪʽʩʪʦ). ɹʦʨʦʰʥʦ ʤʽʩʪʠʪʴ ʬʝʨʤʝʥʪʠ (ʘʤʽʣʘʟʫ ʪʘ ʧʨʦʪʝʘʟʫ), ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʯʘʩʪʢʦʚʠʡ ʛʽʜʨʦʣʽʟ ʢʨʦʭʤʘʣʶ ʪʘ ʙʽʣʢʽʚ ʙʦʨʦʰʥʘ, ʩʪʚʦʨʶʶʯʠ ʩʧʨʠʷʪʣʠʚʠʡ 

ʩʫʙʩʪʨʘʪ ʜʣʷ ʟʨʦʩʪʘʥʥʷ ʜʨʽʞʜʞʽʚ. ʋ ʙʦʨʦʰʥʽ ʪʘʢʦʞ ʤʽʩʪʠʪʴʩʷ ʙʘʛʘʪʦ 

ʤʦʣʦʯʥʦʢʠʩʣʠʭ ʙʘʢʪʝʨʽʡ, ʷʢʽ ʩʪʚʦʨʶʶʪʴ ʫ ʪʩ̔ʪʽ ʢʠʩʣʝ ʩʝʨʝʜʦʚʠʱʝ, ʩʧʨʠʷʶʯʠ 
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ʟʨʦʩʪʘʥʥʶ ʜʨʽʞʜʞʽʚ. ʋʤʦʚʠ ʘʝʨʘʮʽʾ ʚ ʪʩ̔ʪʽ ʧʦʛʘʥʽ, ʪʦʤʫ ʨʦʟʚʠʪʦʢ ʜʨʽʞʜʞʽʚ 

ʦʙʤʝʞʝʥʠʡ, ʘʣʝ ʤʦʣʦʯʥʦʢʠʩʣʽ ʙʘʢʪʝʨʽʾ ʟʘ ʪʘʢʠʭ ʫʤʦʚ ʨʦʟʤʥʦʞʫʶʪʴʩʷ ʜʦʩʠʪʴ 

ʽʥʪʝʥʩʠʚʥʦ. ɿ ʤʝʪʦʶ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʧʨʦʮʝʩʫ ʙʨʦʜʽʥʥʷ ʚ ʪʽʩʪʦ ʤʦʞʥʘ ʜʦʜʘʪʠ 

ʮʫʢʨʦʟʫ ʘʙʦ ʩʦʣʦʜʦʚʠʡ ʝʢʩʪʨʘʢʪ. ʋ ʜʨʽʞʜʞʘʭ, ʚʠʨʦʱʝʥʠʭ ʥʘ ʤʝʣʷʩʽ, ʙʘʛʘʪʦ 

ʽʥʚʝʨʪʘʟʠ. ʋ ʙʽʦʤʘʩʽ ʜʨʽʞʜʞʽʚ ʙʣʠʟʴʢʦ 50% ʙʽʣʢʽʚ, ʚʽʣʴʥʽ ʘʤʽʥʦʢʠʩʣʦʪʠ ʪʘ 

ʚʽʪʘʤʽʥʠ (ʨʠʙʦʬʣʘʚʽʥ, ʧʽʨʠʜʦʢʩʠʥ, ʪʽʘʤʽʥ, ʬʦʣʽʻʚʘ ʢʠʩʣʦʪʘ ʪʘ ʽʥ.), ʪʦʙʪʦ ʜʨʽʞʜʞʽ 

ʟʙʘʛʘʯʫʶʪʴ ʭʣʽʙ ʮʽʥʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ. 

ʉʫʯʘʩʥʽ ʜʦʩʷʛʥʝʥʥʷ ʛʝʥʝʪʠʢʠ ʪʘ ʛʝʥʝʪʠʯʥʦʾ ʽʥʞʝʥʝʨʽʾ ʜʦʟʚʦʣʷʶʪʴ 

ʦʪʨʠʤʘʪʠ Saccharomyces cerevisiae ʟ ʧʽʜʚʠʱʝʥʦʶ ʘʢʪʠʚʥʽʩʪʶ, ʟʘʩʪʦʩʦʚʫʚʘʪʠ 

ʨʽʟʥʽ ʤʦʜʠʬʽʢʦʚʘʥʽ ʬʝʨʤʝʥʪʠ, ʱʦ ʧʦʢʨʘʱʫʶʪʴ ʩʤʘʢ ʪʘ ʩʪʨʫʢʪʫʨʫ ʧʨʦʜʫʢʪʫ. 

ʆʜʥʘʢ ʜʦʩʽ ʜʝʷʢʽ ʢʦʤʧʘʥʽʾ-ʚʠʨʦʙʥʠʢʠ ʥʝ ʥʘʚʘʞʫʶʪʴʩʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʾʭ ʜʣʷ 

ʢʦʤʝʨʮʽʡʥʠʭ ʮʽʣʝʡ. 

ʋ ʨʽʟʥʠʭ ʢʨʘʾʥʘʭ ʩʚʽʪʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʥʘʡʨʽʟʥʦʤʘʥʽʪʥʽʰʽ ʪʝʭʥʦʣʦʛʽʾ 

ʭʣʽʙʦʧʝʯʝʥʥʷ (ʨʠʩ. 95). 

 

ʈʠʩ. 95. ɺʠʜʠ ʭʣʽʙʘ ʫ ʨʽʟʥʠʭ ʨʝʛʽʦʥʘʭ ʩʚʽʪʫ 

 

ʋ ʅʽʤʝʯʯʠʥʽ ʪʘ ʉʐɸ ʟ ʞʠʪʥʴʦʛʦ ʙʦʨʦʰʥʘ ʚʠʧʽʢʘʶʪʴ ʭʣʽʙ çʟ ʢʠʩʣʠʥʢʦʶè. 

ʆʩʥʦʚʘ ʪʝʭʥʦʣʦʛʽʾ ʪʫʪ ʪʘ ʩʘʤʘ, ʱʦ ʽ ʧʨʠ ʚʠʧʽʢʘʥʥʽ ʭʣʽʙʘ ʟ ʧʰʝʥʠʯʥʦʛʦ ʙʦʨʦʰʥʘ, 

ʘʣʝ ʧʨʠ ʟʘʤʽʩʽ ʞʠʪʥʴʦʛʦ ʙʦʨʦʰʥʘ ʪʘ ʚʦʜʠ ʜʦʜʘʶʪʴ ʦʧʘʨʫ, ʟʘʢʚʘʰʝʥʫ ʟʤʽʰʘʥʦʶ 
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ʢʫʣʴʪʫʨʦʶ ʣʘʢʪʦʙʘʮʠʣ. ʂʠʩʣʦʪʘ, ʱʦ ʤʽʩʪʠʪʴʩʷ ʚ ʮʽʡ ʟʘʢʚʘʩʮʽ (ʦʧʘʨʽ) ʽ ʥʘʜʘʻ 

ʭʣʽʙʫ ʦʩʦʙʣʠʚʠʡ ʩʤʘʢ. 

ɺ ʽʥʰʠʭ ʯʘʩʪʠʥʘʭ ʉʚʽʪʫ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʭʣʽʙʘ ʟ ʢʠʩʣʦʛʦ ʪʽʩʪʘ ʟʘʩʪʦʩʦʚʫʶʪʴ 

ʜʨʽʞʜʞʽ Candida milleri ʪʘ ʙʘʢʪʝʨʽʶ Lactobacillus sanfrancisco ʜʣʷ ʩʪʘʜʽʾ 

ʬʝʨʤʝʥʪʘʮʽʾ, ʘ ʥʘ ʽʥʜʽʡʩʴʢʦʤʫ ʩʫʙʢʦʥʪʠʥʝʥʪʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ Streptococcus ʪʘ 

Pediococus ʜʣʷ ʬʝʨʤʝʥʪʘʮʽʾ ʙʦʨʦʰʥʘ ʟʝʨʥʦʚʠʭ ʪʘ ʙʦʙʦʚʠʭ. 

ɹʨʦʜʠʣʴʥʽ ʚʠʨʦʙʥʠʮʪʚʘ. ɸʣʢʦʛʦʣʴʥʽ ʥʘʧʦʾ ʦʪʨʠʤʫʶʪʴ ʰʣʷʭʦʤ 

ʟʙʨʦʜʞʫʚʘʥʥʷ ʩʠʨʦʚʠʥʠ, ʱʦ ʤʽʩʪʠʪʴ ʮʫʢʦʨ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ ʫʪʚʦʨʶʶʪʴʩʷ 

ʩʧʠʨʪ ʽ ʚʫʛʣʝʢʠʩʣʠʡ ʛʘʟ. ʇʝʨʰʠʤʠ ʥʘʧʦʷʤʠ, ʦʪʨʠʤʘʥʠʤʠ ʥʘ ʦʩʥʦʚʽ ʩʧʠʨʪʦʚʦʛʦ 

ʙʨʦʜʽʥʥʷ, ʙʫʣʠ ʚʠʥʦ ʪʘ ʧʠʚʦ. ɼʦ ʧʦʷʚʠ ʨʦʙʽʪ ʇʘʩʪʝʨʘ ʥʘʧʨʠʢʽʥʮʽ XIX ʩʪʦʣʽʪʪʷ 

ʧʨʦ ʩʫʪʴ ʧʨʦʮʝʩʽʚ, ʱʦ ʚʽʜʙʫʚʘʶʪʴʩʷ ʧʨʠ ʙʨʦʜʽʥʥʽ, ʪʘ ʾʭ ʤʝʭʘʥʽʟʤʽʚ ʙʫʣʦ ʚʽʜʦʤʦ 

ʜʫʞʝ ʤʘʣʦ. ʇʘʩʪʝʨ ʧʦʢʘʟʘʚ, ʱʦ ʙʨʦʜʽʥʥʷ ʟʜʽʡʩʥʶʻʪʴʩʷ ʙʝʟ ʜʦʩʪʫʧʫ ʧʦʚʽʪʨʷ 

ʞʠʚʠʤʠ ʢʣʽʪʠʥʘʤʠ ʜʨʽʞʜʞʽʚ, ʧʨʠ ʮʴʦʤʫ ʮʫʢʦʨ ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʥʘ ʩʧʠʨʪ ʪʘ 

ʚʫʛʣʝʢʠʩʣʠʡ ʛʘʟ. ɿʙʨʦʜʞʫʚʘʥʥʷ ʟʜʽʡʩʥʶʻʪʴʩʷ ʜʨʽʞʜʞʘʤʠ ʨʦʜʫ Saʩcharomyces. ɺ 

ʦʜʥʠʭ ʚʠʧʘʜʢʘʭ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʨʠʨʦʜʥʠʡ ʮʫʢʦʨ (ʥʘʧʨʠʢʣʘʜ, ʱʦ ʤʽʩʪʠʪʴʩʷ ʫ 

ʚʠʥʦʛʨʘʜʽ, ʟ ʷʢʦʛʦ ʨʦʙʣʷʪʴ ʚʠʥʦ), ʚ ʽʥʰʠʭ ï ʮʫʢʦʨ ʦʪʨʠʤʫʶʪʴ ʟ̔ ʢʨʦʭʤʘʣʶ 

(ʥʘʧʨʠʢʣʘʜ, ʧʨʠ ʧʝʨʝʨʦʙʮʽ ʟʝʨʥʦʚʠʭ ʢʫʣʴʪʫʨ ʫ ʧʠʚʦʚʘʨʽʥʥʽ). ʅʘʷʚʥʽʩʪʴ ʚʽʣʴʥʠʭ 

ʮʫʢʨʽʚ ʦʙʦʚô̫ ʟʢʦʚʘ ʜʣʷ ʩʧʠʨʪʦʚʦʛʦ ʙʨʦʜʽʥʥʷ ʟʘ ʫʯʘʩʪʶ Sacʩharomyces, ʪʦʤʫ ʱʦ 

ʮʽ ʚʠʜʠ ʜʨʽʞʜʞʽʚ ʥʝ ʤʦʞʫʪʴ ʛʽʜʨʦʣʽʟʫʚʘʪʠ ʧʦʣʽʩʘʭʘʨʠʜʠ. 

ʇʠʚʦʚʘʨʽʥʥʷ. ɺʠʙʽʨ ʰʪʘʤʫ ʧʠʚʥʠʭ ʜʨʽʞʜʞʽʚ ʻ ʥʘʡʚʘʞʣʠʚʽʰʦʶ ʫʤʦʚʦʶ, 

ʱʦ ʚʠʟʥʘʯʘʻ ʚʣʘʩʪʠʚʦʩʪʽ ʧʠʚʘ: ʡʦʛʦ ʢʦʣʽʨ, ʩʤʘʢ ʪʘ ʘʨʦʤʘʪ, ʤʽʮʥʽʩʪʴ. 

ʋ 1880 ʨ. ʜʘʪʩʴʢʠʡ ʚʯʝʥʠʡ ʍʘʥʩʝʥ ʚʠʜʽʣʠʚ ʯʠʩʪʽ ʢʫʣʴʪʫʨʠ ʜʨʽʞʜʞʽʚ ʪʘ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʚ ʾʭ ʧʨʠ ʚʠʨʦʙʥʠʮʪʚʽ ʧʠʚʘ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʰʪʘʤʽʚ 

ʜʨʽʞʜʞʽʚ ʫ ʧʠʚʦʚʘʨʽʥʥʽ ʩʴʦʛʦʜʥʽ ʩʪʘʣʦ ʥʦʨʤʦʶ. Sacʩharomyces carlsbergensis ï 

ʜʨʽʞʜʞʽ ʛʣʠʙʠʥʥʦʛʦ ʙʨʦʜʽʥʥʷ, ʾʭ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʫ ʚʠʨʦʙʥʠʮʪʚʽ ʣʝʛʢʦʛʦ ʧʠʚʘ. 

ɹʝʨʫʪʴʩʷ ʜʦ ʫʚʘʛʠ ʽ ʩʤʘʢʦʚʽ ʚʣʘʩʪʠʚʦʩʪʽ ʧʠʚʘ, ʪʦʙʪʦ ʫʪʚʦʨʝʥʥʷ ʨʝʯʦʚʠʥ, 

ʚʽʜʧʦʚʽʜʘʣʴʥʠʭ ʟʘ ʾʭ ʬʦʨʤʫʚʘʥʥʷ. 

ɼʣʷ ʟʜʽʡʩʥʝʥʥʷ ʩʧʠʨʪʦʚʦʛʦ ʙʨʦʜʽʥʥʷ ʥʘʩʘʤʧʝʨʝʜ ʥʝʦʙʭʽʜʥʦ, ʱʦʙ ʫ 

ʧʠʚʦʚʘʨʥʽʡ ʩʠʨʦʚʠʥʽ ʫʪʚʦʨʠʚʩʷ ʮʫʢʦʨ. ʊʨʘʜʠʮʽʡʥʠʤ ʜʞʝʨʝʣʦʤ ʧʦʪʨʽʙʥʠʭ ʜʣʷ 

ʮʴʦʛʦ ʧʦʣʽʩʘʭʘʨʠʜʽʚ ʟʘʚʞʜʠ ʙʫʚ ʷʯʤʽʥʴ, ʘʣʝ ʷʢ ʜʦʜʘʪʢʦʚʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʡ 
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ʽʥʰʽ ʚʠʜʠ ʩʠʨʦʚʠʥʠ. ʗʯʤʽʥʥʠʡ ʩʦʣʦʜ ʪʘ ʽʥʰʽ ʢʦʤʧʦʥʝʥʪʠ ʧʦʜʨʽʙʥʶʶʪʴ ʪʘ 

ʟʤʽʰʫʶʪʴ ʟ ʚʦʜʦʶ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ ʜʦ 67Áʉ. ʋ ʭʦʜʽ ʧʝʨʝʤʽʰʫʚʘʥʥʷ ʧʨʠʨʦʜʥʽ 

ʬʝʨʤʝʥʪʠ ʷʯʤʽʥʥʦʛʦ ʩʦʣʦʜʫ ʨʫʡʥʫʶʪʴ ʚʫʛʣʝʚʦʜʠ ʟʝʨʥʘ. ʇʠʚʥʝ ʩʫʩʣʦ ʧʽʩʣʷ 

ʛʽʜʨʦʣʽʟʫ ʢʨʦʭʤʘʣʶ ʤʽʩʪʠʪʴ ʤʘʣʴʪʦʟʫ, ʛʣʶʢʦʟʫ, ʷʢʽ ʟʙʨʦʜʞʫʶʪʴʩʷ 

ʮʫʢʨʦʤʽʮʝʪʘʤʠ, ʘ ʪʘʢʦʞ ʜʝʢʩʪʨʠʥʠ, ʷʢʽ ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʠʚʥʠʤʠ 

ʜʨʽʞʜʞʘʤʠ. ʆʪʨʠʤʘʥʝ ʩʫʩʣʦ ʚʽʜʦʢʨʝʤʣʶʶʪʴ ʚʽʜ ʥʝʨʦʟʯʠʥʥʠʭ ʟʘʣʠʰʢʽʚ. 

ɼʦʜʘʚʰʠ ʭʤʽʣʴ, ʡʦʛʦ ʢʠʧô̫ ʪʷʪʴ ʫ ʤʽʜʥʠʭ ʢʘʟʘʥʘʭ. ʋ ʧʨʦʮʝʩʽ ʢʠʧô̫ ʪʽʥʥʷ 

ʧʨʠʧʠʥʷʻʪʴʩʷ ʬʝʨʤʝʥʪʘʪʠʚʥʘ ʘʢʪʠʚʥʽʩʪʴ, ʦʩʘʜʞʫʶʪʴʩʷ ʙʽʣʢʠ ʽʟ ʩʫʩʣʘ ʪʘ 

ʝʢʩʪʨʘʛʫʶʪʴʩʷ ʩʤʘʢʦʚʽ ʢʦʤʧʦʥʝʥʪʠ ʭʤʝʣʶ. ɼʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʧʠʚʘ ʟ ʧʝʚʥʠʤ 

ʚʤʽʩʪʦʤ ʘʣʢʦʛʦʣʶ ʩʫʩʣʦ ʧʽʩʣʷ ʢʠʧô̫ ʪʽʥʥʷ ʜʦʚʦʜʷʪʴ ʜʦ ʧʦʪʨʽʙʥʦʾ ʛʫʩʪʠʥʠ. 

ʇʠʪʦʤʘ ʛʫʩʪʠʥʘ ʩʫʩʣʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʤʽʩʪʦʤ ʝʢʩʪʨʘʛʦʚʘʥʠʭ ʮʫʢʨʽʚ, ʱʦ 

ʧʽʜʣʷʛʘʶʪʴ ʟʙʨʦʜʞʫʚʘʥʥʶ. ʇʦʪʽʤ ʩʫʩʣʦ ʟʘʩʽʚʘʶʪʴ ʰʪʘʤʘʤʠ ʧʠʚʥʠʭ ʜʨʽʞʜʞʽʚ, 

ʷʢʽ ʟʙʨʦʜʞʫʶʪʴ ʮʫʢʦʨ ʜʦ ʩʧʠʨʪʫ ʽ ʚʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʫ (ʚ ʧʨʦʮʝʩʽ ʙʨʦʜʽʥʥʷ 

ʜʨʽʞʜʞʦʚʘ ʙʽʦʤʘʩʘ ʟʙʽʣʴʰʫʻʪʴʩʷ ʚ ʧô̫ ʪʴ ʨʘʟʽʚ). ʈʷʜ ʽʥʰʠʭ ʩʧʦʣʫʢ, ʱʦ ʥʘʜʘʶʪʴ 

ʧʠʚʫ ʡʦʛʦ ʦʩʦʙʣʠʚʠʡ ʩʤʘʢ, ʫʪʚʦʨʶʶʪʴʩʷ ʫ ʥʝʟʥʘʯʥʠʭ ʢʽʣʴʢʦʩʪʷʭ. ʉʝʨʝʜ ʥʠʭ 

ʘʤʽʣʦʚʠʡ, ʽʟʦʘʤʽʣʦʚʠʡ ʪʘ ʬʝʥʽʣʝʪʠʣʦʚʠʡ ʩʧʠʨʪʠ, ʢʦʥʮʝʥʪʨʘʮʽʷ ʷʢʠʭ ʩʪʘʥʦʚʠʪʴ 

ʙʣʠʟʴʢʦ ʢʽʣʴʢʦʭ ʤʽʣʽʛʨʘʤʽʚ ʥʘ 1 ʣ, ʦʮʪʦʚʘ ʪʘ ʤʘʩʣʷʥʘ ʢʠʩʣʦʪʠ, ʘ ʪʘʢʦʞ ʝʬʽʨʠ. 

ʏʝʨʝʟ ʧʝʚʥʠʡ ʯʘʩ ʙʨʦʜʽʥʥʷ ʟʘʢʽʥʯʫʻʪʴʩʷ, ʜʨʽʞʜʞʽ ʚʽʜʦʢʨʝʤʣʶʶʪʴ ʚʽʜ ʧʠʚʘ ʽ 

ʚʠʪʨʠʤʫʶʪʴ ʜʝʷʢʠʡ ʯʘʩ ʜʣʷ ʜʦʟʨʽʚʘʥʥʷ. ʇʽʩʣʷ ʬʽʣʴʪʨʘʮʽʾ ʪʘ ʽʥʰʠʭ ʥʝʦʙʭʽʜʥʠʭ 

ʧʨʦʮʝʜʫʨ (ʧʘʩʪʝʨʠʟʘʮʽʾ) ʧʠʚʦ ʛʦʪʦʚʝ (ʨʠʩ. 96). 

ɼʣʷ ʩʧʨʦʱʝʥʥʷ ʪʝʭʥʦʣʦʛʽʾ ʧʠʚʦʚʘʨʽʥʥʷ ʤʝʪʦʜʘʤʠ ʛʝʥʥʦʾ ʽʥʞʝʥʝʨʽʾ ʙʫʚ 

ʦʪʨʠʤʘʥʠʡ ʰʪʘʤ ʧʠʚʥʠʭ ʜʨʽʞʜʞʽʚ Sacʩharomyces ʩerevisiae ʟ ʚʥʝʩʝʥʠʤ ʜʦ ɼʅʂ 

ʛʝʥʦʤ ʙʘʢʪʝʨʽʾ Bacillus subtilis, ʱʦ ʜʝʪʝʨʤʽʥʽʟʫʻ ɓ-ʛʣʶʢʦʥʘʟʫ. ʅʦʚʠʡ ʰʪʘʤ ʥʝ 

ʚʠʤʘʛʘʻ ʧʦʧʝʨʝʜʥʴʦʛʦ ʩʦʣʦʜʫʚʘʥʥʷ ʷʯʤʝʥʶ, ʪʦʤʫ ʱʦ ʟʜʘʪʥʠʡ ʟʙʨʦʜʞʫʚʘʪʠ 

ʢʨʦʭʤʘʣʴ. ʆʩʢʽʣʴʢʠ ʥʘʡʧʦʧʫʣʷʨʥʽʰʠʤʠ ʻ ʩʚʽʪʣʽ ʩʦʨʪʠ ʧʠʚʘ (ʟ ʥʠʟʴʢʠʤ ʚʤʽʩʪʦʤ 

ʚʫʛʣʝʚʦʜʽʚ), ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʪʦʜʽʚ ʛʝʥʝʪʠʯʥʦʾ ʽʥʞʝʥʝʨʽʾ ʜʦʩʣʽʜʥʠʢʠ 

ʥʘʤʘʛʘʶʪʴʩʷ ʩʪʚʦʨʠʪʠ ʧʠʚʥʽ ʜʨʽʞʜʞʽ, ʱʦ ʟʜʘʪʥʽ ʟʙʨʦʜʞʫʚʘʪʠ ʜʝʢʩʪʨʠʥʠ. 

ʆʩʢʽʣʴʢʠ ʧʠʚʦ ʚʠʩʦʢʦʾ ʷʢʦʩʪʽ ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʪʽʣʴʢʠ ʟʘ ʚʽʜʩʫʪʥʦʩʪʽ ʚ 

ʨʦʟʯʠʥʽ, ʱʦ ʟʙʨʦʜʞʫʻʪʴʩʷ, ʩʪʦʨʦʥʥʽʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʧʨʦʚʦʜʷʪʴʩʷ ʜʦʩʣʽʜʞʝʥʥʷ 

ʚ ʮʴʦʤʫ ʥʘʧʨʷʤʢʫ. 
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ʈʠʩ. 96. ʉʭʝʤʘ ʟʜʽʡʩʥʝʥʥʷ ʧʨʦʮʝʩʫ ʧʠʚʦʚʘʨʽʥʥʷ 

 

ʐʣʷʭʦʤ ʩʭʨʝʱʫʚʘʥʥʷ ʜʨʽʞʜʞʽʚ, ʱʦ ʤʘʶʪʴ ʘʛʨʝʩʠʚʥʽ ʚʣʘʩʪʠʚʦʩʪʽ, ʟ 

ʧʨʦʤʠʩʣʦʚʠʤʠ ʧʠʚʥʠʤʠ ʜʨʽʞʜʞʘʤʠ ʦʪʨʠʤʘʥʦ ʰʪʘʤ ʧʠʚʥʠʭ ʜʨʽʞʜʞʽʚ, ʱʦ 

ʚʙʠʚʘʶʪʴ ʜʠʢʽ ʜʨʽʞʜʞʽ. ʉʝʣʝʢʮʽʦʥʝʨʠ ʪʘʢʦʞ ʥʘʤʘʛʘʶʪʴʩʷ ʦʪʨʠʤʘʪʠ ʰʪʘʤ 

ʧʠʚʥʠʭ ʜʨʽʞʜʞʽʚ, ʱʦ ʟʥʠʱʫʻ ʙʘʢʪʝʨʽʘʣʴʥʫ ʤʽʢʨʦʬʣʦʨʫ. ʋʜʦʩʢʦʥʘʣʠʪʠ ʧʠʚʥʽ 

ʜʨʽʞʜʞʽ ʤʦʞʥʘ ʪʘʢʦʞ ʟʘ ʨʘʭʫʥʦʢ ʥʘʜʘʥʥʷ ʾʤ ʟʜʘʪʥʦʩʪʽ ʜʦ ʬʣʦʢʫʣʷʮʽʾ (ʟʣʠʧʘʥʥʷ) 

ʢʣʽʪʠʥ ʥʘʧʨʠʢʽʥʮʽ ʬʝʨʤʝʥʪʘʮʽʾ, ʱʦ ʜʦʟʚʦʣʷʻ ʚʠʜʘʣʠʪʠ ʜʨʽʞʜʞʽ ʟ ʛʦʪʦʚʦʛʦ ʧʠʚʘ. 

ʌʣʦʢʫʣʷʮʽʷ ʟʘʣʝʞʠʪʴ ʚʽʜ ʩʢʣʘʜʫ ʩʝʨʝʜʦʚʠʱʘ, ʫʤʦʚ ʢʫʣʴʪʠʚʫʚʘʥʥʷ, ʘʣʝ 

ʦʜʥʦʯʘʩʥʦ ʻ ʛʝʥʝʪʠʯʥʦ ʟʫʤʦʚʣʝʥʦʶ ʚʣʘʩʪʠʚʽʩʪʶ, ʱʦ ʢʦʥʪʨʦʣʶʻʪʴʩʷ ʛʝʥʘʤʠ. 

ʇʠʚʦʚʘʨʽʥʥʷ ʻ ʜʫʞʝ ʢʦʥʩʝʨʚʘʪʠʚʥʦʶ ʛʘʣʫʟʟʶ ʭʘʨʯʦʚʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ. 

ʇʨʦʪʝ, ʫ ʛʘʣʫʟʽ ʧʦʩʪʽʡʥʦ ʚʧʨʦʚʘʜʞʫʶʪʴʩʷ ʥʦʚʽ ʪʝʭʥʦʣʦʛʽʯʥʽ ʧʨʠʡʦʤʠ, ʱʦ 

ʜʦʟʚʦʣʷʶʪʴ ʽʥʪʝʥʩʠʬʽʢʫʚʘʪʠ ʚʠʨʦʙʥʠʯʽ ʧʨʦʮʝʩʠ. ʉʝʨʝʜ ʥʠʭ ʥʘʡʙʽʣʴʰʠʡ ʽʥʪʝʨʝʩ 

ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʙʝʟʧʝʨʝʨʚʥʽ ʧʨʦʮʝʩʠ, ʥʘʧʨʠʢʣʘʜ, ʙʝʟʧʝʨʝʨʚʥʝ ʩʦʣʦʜʫʚʘʥʥʷ, 

ʙʝʟʧʝʨʝʨʚʥʝ ʙʨʦʜʽʥʥʷ ʧʠʚʥʦʛʦ ʩʫʩʣʘ ʚ ʩʧʝʮʽʘʣʴʥʠʭ ʙʨʦʜʠʣʴʥʠʭ ʢʦʣʦʥʘʭ ʟ 

ʨʝʮʠʨʢʫʣʷʮʽʻʶ ʧʠʚʥʠʭ ʜʨʽʞʜʞʽʚ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʰʪʘʤʽʚ, ʱʦ ʬʣʦʢʫʣʶʶʪʴʩʷ. 

ʊʨʫʜʦʤʽʩʪʢʠʡ ʪʘ ʪʨʠʚʘʣʠʡ ʧʨʦʮʝʩ ʩʦʣʦʜʫʚʘʥʥʷ ʟʝʨʥʘ ʟʘʤʽʥʶʶʪʴ ʡʦʛʦ ʦʙʨʦʙʢʦʶ 

ʢʦʤʧʣʝʢʩʦʤ ʬʝʨʤʝʥʪʽʚ ʤʽʢʨʦʙʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ, ʱʦ ʟʜʘʪʥʽ ʜʦ ʦʮʫʢʨʶʚʘʥʥʷ 

ʩʠʨʦʚʠʥʠ ʪʘ ʽʥ. 


