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ɹʫʨʦʚʘ ʊ.ɽ. ɹʠʦʣʦʛʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʩʳʨʴʷ ʠ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘ-

ʥʠʷ. ʇʦʪʝʥʮʠʘʣʴʥʦ ʦʧʘʩʥʳʝ ʚʝʱʝʩʪʚʘ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ: 

ʋʯʝʙ. ʧʦʩʦʙʠʝ.  ʉʇʙ.: ʅʀʋ ʀʊʄʆ; ʀʍʠɹʊ, 2014.  136 ʩ. 

 
ʈʘʩʩʤʦʪʨʝʥʳ ʦʩʥʦʚʥʳʝ ʧʦʥʷʪʠʷ, ʘ ʪʘʢʞʝ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʠʝ ʟʘʢʦʥʳ ʈʌ, ʢʘ-

ʩʘʶʱʠʝʩʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʳʨʴʷ  ʠ ʢʘʯʝʩʪʚʘ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ, ʘʣʠʤʝʥʪʘʨʥʳʭ, ʫʩʣʦʚʥʦ 

ʘʣʠʤʝʥʪʘʨʥʳʭ ʠ ʪʦʢʩʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ ʧʨʠʨʦʜʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʠ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʭ ʛʨʠʙʦʚ. 

ʋʯʝʙʥʦʝ ʧʦʩʦʙʠʝ ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʤʘʛʠʩʪʨʘʥʪʦʚ ʠ ʙʘʢʘʣʘʚʨʦʚ, ʦʙʫʯʘʶʱʠʭʩʷ 

ʧʦ ʥʘʧʨʘʚʣʝʥʠʷʤ 260100 ʇʨʦʜʫʢʪʳ ʧʠʪʘʥʠʷ ʠʟ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ, 260200 ʇʨʦʜʫʢʪʳ 

ʧʠʪʘʥʠʷ ʞʠʚʦʪʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. 

 

ʈʝʮʝʥʟʝʥʪ:r ʆʆʆ çʃʶʙʘʚʫʰʢʘ ʈʠʪʝʡʣ ɻʨʫʧè  (ʨʫʢʦʚʦʜʠʪʝʣʴ ʥʘʧʨʘʚʣʝ-

ʥʠʷ ɼʠʩʢʘʫʥʪʝʨ ʠ ʉʫʧʝʨʤʘʨʢʝʪ ʉ.ʖ. ʐʥʳʯʢʠʥʘ); ʢʘʥʜʠʜʘʪ ʪʝʭʥ. ʥʘʫʢ, 

ʜʦʮ. ʈ.ɸ. ɼʠʜʝʥʢʦ (ʀʍʠɹʊ) 

 

ʈʝʢʦʤʝʥʜʦʚʘʥʦ ʢ ʧʝʯʘʪʠ ʨʝʜʘʢʮʠʦʥʥʦ-ʠʟʜʘʪʝʣʴʩʢʠʤ ʩʦʚʝʪʦʤ 

ʀʥʩʪʠʪʫʪʘ ʭʦʣʦʜʘ ʠ ʙʠʦʪʝʭʥʦʣʦʛʠʡ 
 

 

 

 

 

 

 

 

ɺ 2009 ʛʦʜʫ ʋʥʠʚʝʨʩʠʪʝʪ ʩʪʘʣ ʧʦʙʝʜʠʪʝʣʝʤ ʤʥʦʛʦʵʪʘʧʥʦʛʦ ʢʦʥʢʫʨʩʘ,                  

ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʦʛʦ ʦʧʨʝʜʝʣʝʥʳ 12 ʚʝʜʫʱʠʭ ʫʥʠʚʝʨʩʠʪʝʪʦʚ ʈʦʩʩʠʠ, 

ʢʦʪʦʨʳʤ ʧʨʠʩʚʦʝʥʘ ʢʘʪʝʛʦʨʠʷ çʅʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ  

ʫʥʠʚʝʨʩʠʪʝʪè. ʄʠʥʠʩʪʝʨʩʪʚʦʤ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʥʘʫʢʠ ʈʦʩʩʠʡʩʢʦʡ  

ʌʝʜʝʨʘʮʠʠ ʙʳʣʘ ʫʪʚʝʨʞʜʝʥʘ ʧʨʦʛʨʘʤʤʘ ʝʛʦ ʨʘʟʚʠʪʠʷ ʥʘ 2009ï2018 ʛʦʜʳ. 

ɺ 2011 ʛʦʜʫ ʋʥʠʚʝʨʩʠʪʝʪ ʧʦʣʫʯʠʣ ʥʘʠʤʝʥʦʚʘʥʠʝ çʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ 

ʥʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦ-

ʣʦʛʠʡ, ʤʝʭʘʥʠʢʠ ʠ ʦʧʪʠʢʠè. 

 
 ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ  

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʤʝʭʘʥʠʢʠ ʠ ʦʧʪʠʢʠ, 2014 
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ɺɺɽɼɽʅʀɽ 
 

ɿʘʙʦʪʘ ʦ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʠʱʝʚʦʛʦ ʩʳʨʴʷ ʠ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ ï 

ʵʪʦ ʟʘʙʦʪʘ ʦ ʟʜʦʨʦʚʴʝ ʣʶʜʝʡ. ʇʦʣʥʦʮʝʥʥʦʝ ʧʠʪʘʥʠʝ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ 

ʠʟ ʦʩʥʦʚʥʳʭ ʬʘʢʪʦʨʦʚ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʟʜʦʨʦʚʴʝ ʯʝʣʦʚʝʢʘ, ʝʛʦ ʥʦʨ-

ʤʘʣʴʥʳʡ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ, ʬʠʟʠʯʝʩʢʫʶ ʠ ʫʤʩʪʚʝʥʥʫʶ ʨʘʙʦʪʦʩʧʦʩʦʙ-

ʥʦʩʪʴ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ, ʩʦʧʨʦʪʠʚʣʷʝʤʦʩʪʴ ʦʨʛʘʥʠʟʤʘ ʢ ʨʘʟ-

ʣʠʯʥʳʤ ʠʥʬʝʢʮʠʷʤ ʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʬʘʢʪʦʨʘʤ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜ .r 

ʉ ʧʨʦʜʫʢʪʘʤʠ ʧʠʪʘʥʠʷ ʚ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ ʤʦʛʫʪ ʧʦʩʪʫʧʘʪʴ 

ʟʥʘʯʠʪʝʣʴʥʳʝ ʢʦʣʠʯʝʩʪʚʘ ʚʝʱʝʩʪʚ, ʦʧʘʩʥʳʭ ʜʣʷ ʝʛʦ ʟʜʦʨʦʚʴʷ. ʇʦʵʪʦ-

ʤʫ ʦʩʪʨʦ ʩʪʦʷʪ ʧʨʦʙʣʝʤʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʦʚʳʰʝʥʠʝʤ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ 

ʟʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʦʙʲʝʢʪʠʚʥʦʩʪʴ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ʧʠʱʝʚʳʭ ʧʨʦ-

ʜʫʢʪʦʚ, ʛʘʨʘʥʪʠʨʫʶʱʠʭ ʠʭ ʙʝʟʦʧʘʩʥʦʩʪʴ ʜʣʷ ʟʜʦʨʦʚʴʷ ʧʦʪʨʝʙʠʪʝʣʷ. 

ʇʨʦʙʣʝʤʘ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ ï ʩʣʦʞʥʘʷ ʢʦʤʧ-

ʣʝʢʩʥʘʷ ʧʨʦʙʣʝʤʘ, ʪʨʝʙʫʶʱʘʷ ʜʣʷ ʩʚʦʝʛʦ ʨʝʰʝʥʠʷ ʫʩʠʣʠʡ ʢʘʢ ʩʦ ʩʪʦ-

ʨʦʥʳ ʫʯʝʥʳʭ-ʙʠʦʭʠʤʠʢʦʚ, ʤʠʢʨʦʙʠʦʣʦʛʦʚ, ʪʦʢʩʠʢʦʣʦʛʦʚ ʠ ʜʨ., ʪʘʢ  

ʠ ʩʦ ʩʪʦʨʦʥʳ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ, ʩʘʥʠʪʘʨʥʦ-ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʭ ʩʣʫʞʙ, 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʦʨʛʘʥʦʚ ʠ ʧʦʪʨʝʙʠʪʝʣʝʡ. 

ɺ ʫʯʝʙʥʦʤ ʧʦʩʦʙʠʠ ʨʘʩʩʤʦʪʨʝʥʳ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʠʝ ʟʘʢʦʥʦʜʘ-

ʪʝʣʴʥʳʝ ʘʢʪʳ ʈʌ ʧʦ ʚʦʧʨʦʩʘʤ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʢʘʯʝʩʪʚʘ ʧʠʱʝʚʦʛʦ ʩʳ-

ʨʴʷ ʠ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ, ʦʩʥʦʚʥʳʝ ʧʦʥʷʪʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʧʦʩʣʝʜ-

ʩʪʚʠʷ ʚʦʟʜʝʡʩʪʚʠʷ ʪʦʢʩʠʢʘʥʪʦʚ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʧʠʱʠ ʠ ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʘʢʪʠʚ-

ʥʦʩʪʴ ʝʝ ʢʦʤʧʦʥʝʥʪʦʚ ʩʧʦʩʦʙʥʳ ʦʩʣʘʙʠʪʴ ʠʣʠ ʜʘʞʝ ʧʦʣʥʦʩʪʴʶ ʫʩʪʨʘ-

ʥʠʪʴ ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʵʬʬʝʢʪ ʚʦʟʜʝʡʩʪʚʠʷ ʪʦʢʩʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʥʘ ʦʨ-

ʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ. ʂʨʦʤʝ ʪʦʛʦ, ʧʦʣʥʦʮʝʥʥʦʝ, ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʝ ʧʠʪʘ-

ʥʠʝ ʥʦʨʤʘʣʠʟʫʝʪ ʦʙʤʝʥ ʚʝʱʝʩʪʚ, ʫʩʠʣʠʚʘʝʪ ʟʘʱʠʪʥʳʝ ʩʚʦʡʩʪʚʘ ʦʨʛʘ-

ʥʠʟʤʘ. ɺ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʤ ʧʠʪʘʥʠʠ ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʪʩʷ ʦʧʪʠʤʘʣʴ-

ʥʳʝ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʠ ʢʘʯʝʩʪʚʝʥʥʳʝ ʩʦʦʪʥʦʰʝʥʠʷ ʦʩʥʦʚʥʳʭ ʧʠʪʘ-

ʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ï ʙʝʣʢʦʚ, ʞʠʨʦʚ, ʫʛʣʝʚʦʜʦʚ, ʚʠʪʘʤʠʥʦʚ ʠ ʤʠʥʝʨʘʣʴ-

ʥʳʭ ʚʝʱʝʩʪʚ. ʇʨʠʥʮʠʧ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʠ ʧʠʪʘʥʠʷ ʧʦʣʦʞʝʥ ʚ ʦʩʥʦ-

ʚʫ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ, ʢʦʪʦʨʦʤʫ ʧʨʠʥʘʜʣʝʞʠʪ ʚʘʞʥʘʷ ʨʦʣʴ  

ʚ ʙʦʨʴʙʝ ʩʦ ʤʥʦʛʠʤʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤʠ ʬʘʢʪʦʨʘʤʠ, ʜʝʡʩʪʚʫʶʱʠʤʠ 

ʥʘ ʯʝʣʦʚʝʢʘ. ʇʦʵʪʦʤʫ ʚ ʫʯʝʙʥʦʤ ʧʦʩʦʙʠʠ ʦʪʨʘʞʝʥʳ ʚʦʧʨʦʩʳ ʢʦʣʠʯʝ-

ʩʪʚʝʥʥʦʛʦ ʧʦʩʪʫʧʣʝʥʠʷ ʦʩʥʦʚʥʳʭ ʥʫʪʨʠʝʥʪʦʚ ʩ ʧʠʱʝʡ ʜʣʷ ʦʮʝʥʢʠ 

ʚʦʟʤʦʞʥʳʭ ʥʝʛʘʪʠʚʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚ ʦʨʛʘʥʠʟʤʝ ʯʝʣʦʚʝʢʘ. 

ʈʘʩʩʤʦʪʨʝʥʳ ʪʘʢʞʝ ʧʨʠʨʦʜʥʳʝ ʩʦʝʜʠʥʝʥʠʷ, ʦʙʣʘʜʘʶʱʠʝ ʘʥʪʠ-

ʘʣʠʤʝʥʪʘʨʥʳʤʠ ʠ ʪʦʢʩʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʘ ʪʘʢʞʝ ʚʨʝʜ, ʥʘʥʦ-
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ʩʠʤʳʡ ʧʠʱʝʚʦʤʫ ʩʳʨʴʶ ʠ ʧʨʦʜʫʢʪʘʤ ʧʠʪʘʥʠʷ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤʠ  

ʠ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʤʠ ʛʨʠʙʘʤʠ. 

ʋʯʝʙʥʦʝ ʧʦʩʦʙʠʝ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠ ʠʟʫʯʝʥʠʠ 

ʜʠʩʮʠʧʣʠʥ çɹʠʦʣʦʛʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʩʳʨʴʷ ʠ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘ-

ʥʠʷè, çɹʝʟʦʧʘʩʥʦʩʪʴ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ. ɹʠʦʣʦʛʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ 

ʩʳʨʴʷ ʠ ʧʨʦʜʫʢʪʦʚ ʞʠʚʦʪʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷè, çʆʩʥʦʚʳ ʧʨʦʜʦʚʦʣʴ-

ʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʆʩʥʦʚʳ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ ʯʝʣʦʚʝʢʘè. 



 5 

1. ʇʈʆɹʃɽʄɸ  ɹɽɿʆʇɸʉʅʆʉʊʀ  ʆʂʈʋɾɸʖʑɽʁ 
ʉʈɽɼʓ  ʀ  ʇʀʑɽɺʓʍ  ʇʈʆɼʋʂʊʆɺ 

 
1.1. ʉʦʟʜʘʥʠʝ ʠ ʨʘʟʨʘʙʦʪʢʘ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʡ ʙʘʟ  r

ʥʘ ʧʨʦʜʫʢʪʳ ʧʠʪʘʥʠ ̫
 

ʇʦ ʦʧʨʝʜʝʣʝʥʠʶ ɺʩʝʤʠʨʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ 

(ɺʆɿ), ʟʜʦʨʦʚʴʝ ʯʝʣʦʚʝʢʘ ï ʵʪʦ ʦʙʲʝʢʪʠʚʥʦʝ ʩʦʩʪʦʷʥʠʝ ʠ ʩʫʙʲʝʢʪʠʚ-

ʥʦʝ ʯʫʚʩʪʚʦ ʧʦʣʥʦʛʦ ʬʠʟʠʯʝʩʢʦʛʦ, ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ (ʧʩʠʭʠʯʝʩʢʦʛʦ)  

ʠ ʩʦʮʠʘʣʴʥʦʛʦ ʢʦʤʬʦʨʪʘ. ɺʩʝ ʢʦʤʧʦʥʝʥʪʳ ʟʜʦʨʦʚʴʷ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ 

ʥʘ ʟʘʚʠʩʷʱʠʝ ʦʪ ʢʘʞʜʦʛʦ ʢʦʥʢʨʝʪʥʦʛʦ ʯʝʣʦʚʝʢʘ ʠ ʚʦ ʤʥʦʛʦʤ ʧʨʝʜʦ-

ʧʨʝʜʝʣʝʥʥʳʝ ʜʣʷ ʥʝʛʦ.  

ɿʜʦʨʦʚʴʝ ʯʝʣʦʚʝʢʘ ï ʨʝʟʫʣʴʪʘʪ ʥʝ ʪʦʣʴʢʦ ʥʘʩʣʝʜʩʪʚʝʥʥʦʩʪʠ, ʦʙ-

ʨʘʟʘ ʞʠʟʥʠ, ʥʦ ʠ ʚʳʙʦʨʘ ʧʨʦʜʫʢʮʠʠ, ʢʦʪʦʨʫʶ ʤʳ ʧʦʢʫʧʘʝʤ ʠ ʧʦʪʨʝʙ-

ʣʷʝʤ, ʠ ʫʩʣʦʚʠʡ, ʚ ʢʦʪʦʨʳʭ ʤʳ ʞʠʚʝʤ. ʉʨʝʜʠ ʥʠʭ ʥʘ ʧʝʨʚʦʤ ʤʝʩʪʝ  ï

 ʙʝʟʦʧʘʩʥʦʩʪʴ ʧʦʪʨʝʙʣʷʝʤʳʭ ʢʘʞʜʳʤ ʯʝʣʦʚʝʢʦʤ ʪʦʚʘʨʦʚ, ʧʨʦʜʫʢʪʦʚ 

ʧʠʪʘʥʠʷ, ʚʦʜʳ, ʢʦʩʤʝʪʠʢʠ, ʦʜʝʞʜʳ, ʙʳʪʦʚʦʡ ʭʠʤʠʠ, ʙʳʪʦʚʦʡ ʵʣʝʢ-

ʪʨʦʥʠʢʠ ʠ ʪ. ʜ.  

ɿʘʢʦʥʳ ʦ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʘʭ, ʟʘʱʠʱʘʶʱʠʝ ʠʥʪʝʨʝʩʳ ʧʦʢʫʧʘ-

ʪʝʣʝʡ, ʩʫʱʝʩʪʚʫʶʪ ʜʘʚʥʦ. ʂ ʨʦʜʦʥʘʯʘʣʴʥʠʢʘʤ ʧʦʜʦʙʥʳʭ ʟʘʢʦʥʦʚ ʩʣʝ-

ʜʫʝʪ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʦʪʥʝʩʪʠ ɺʝʣʠʢʦʙʨʠʪʘʥʠʶ. ɽʱʝ ʚ XIII ʚʝʢʝ  

ʚ ʨʘʟʣʠʯʥʳʭ ʯʘʩʪʷʭ ʉʦʝʜʠʥʝʥʥʦʛʦ ʂʦʨʦʣʝʚʩʪʚʘ ʫʩʪʨʘʠʚʘʣʠʩʴ ʩʫʜʝʙ-

ʥʳʝ ʨʘʟʙʠʨʘʪʝʣʴʩʪʚʘ ʞʘʣʦʙ ʛʨʘʞʜʘʥ ʥʘ ʢʘʯʝʩʪʚʦ ʭʣʝʙʘ, ʧʠʚʘ ʠ ʜʨʫʛʠʭ 

ʧʨʦʜʫʢʪʦʚ. ʊʦʨʛʦʚʮʳ, ʚʠʥʦʚʥʳʝ ʚ ʧʨʦʜʘʞʝ ʥʝʢʘʯʝʩʪʚʝʥʥʳʭ ʧʨʦʜʫʢʪʦʚ 

ʠʣʠ ʥʝʜʦʚʝʰʠʚʘʥʠʠ, ʩʪʨʦʛʦ ʥʘʢʘʟʳʚʘʣʠʩʴ. ɺ 1266 ʛ. ʧʨʠ ɻʝʥʨʠʭʝ III 

ʙʳʣ ʠʟʜʘʥ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʡ ʘʢʪ, ʢʦʥʪʨʦʣʠʨʫʶʱʠʡ ʧʨʦʜʘʞʫ ʭʣʝʙʘ.  

ʉ ʪʝʭ ʧʦʨ ʙʳʣʦ ʧʨʠʥʷʪʦ ʤʥʦʞʝʩʪʚʦ ʧʦʩʪʘʥʦʚʣʝʥʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ 

ʧʨʦʪʠʚ ʧʦʜʜʝʣʦʢ ʠ ʤʦʰʝʥʥʠʯʝʩʪʚʘ ʧʨʠ ʧʨʦʜʘʞʝ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ. 

ɺ 1875 ʛ. ʚ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ ʙʳʣ ʧʨʠʥʷʪ ʧʝʨʚʳʡ ʟʘʢʦʥ ʦ ʧʨʦʜʘʞʝ ʧʠ-

ʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ ʠ ʣʝʢʘʨʩʪʚ, ʛʣʘʩʠʚʰʠʡ: çʅʠʢʪʦ ʥʝ ʜʦʣʞʝʥ ʧʨʦʜʘ-

ʚʘʪʴ ʧʦʪʨʝʙʠʪʝʣʶ ʧʠʱʝʚʳʝ ʧʨʦʜʫʢʪʳ, ʢʦʪʦʨʳʝ ʧʦ ʩʚʦʝʤʫ ʧʨʦʠʩʭʦʞ-

ʜʝʥʠʶ, ʩʦʩʪʘʚʫ ʠʣʠ ʢʘʯʝʩʪʚʫ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʪʨʝʙʦʚʘʥʠʷʤ ʧʦʪʨʝʙʠ-

ʪʝʣʷè. ʕʪʘ  ʘʢʩʠʦʤʘ ʣʝʞʠʪ ʚ ʦʩʥʦʚʝ ʩʦʚʨʝʤʝʥʥʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ  

ʦ ʧʨʦʜʫʢʪʘʭ ʧʠʪʘʥʠʷ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ ʠ ʩʪʨʘʥ, ʫʥʘʩʣʝʜʦʚʘʚʰʠʭ ʵʪʫ 

ʩʠʩʪʝʤʫ. ɿʘʢʦʥʳ ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʨʘʚʦ ʧʦʢʫʧʘʪʝʣʷ ʧʦʣʫʯʠʪʴ ʧʠʱʫ 

ʠʤʝʥʥʦ ʪʦʡ ʧʨʠʨʦʜʳ, ʩʦʩʪʘʚʘ ʠ ʢʘʯʝʩʪʚʘ, ʢʦʪʦʨʳʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʝʝ 

ʤʘʨʢʠʨʦʚʢʝ. ʇʦʩʪʘʚʱʠʢʠ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ ʦʙʷʟʘʥʳ ʩʣʝʜʠʪʴ, ʯʪʦʙʳ 

ʠʭ ʪʦʚʘʨ ʦʪʚʝʯʘʣ ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ, ʫʯʠʪʳʚʘʶʱʠʤ, ʧʨʝʞʜʝ 
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ʚʩʝʛʦ, ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ. ɺ ʩʪʨʘʥʘʭ, ʛʜʝ ʩʠʩʪʝʤʘ ʟʘ-

ʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʦʪʣʠʯʥʘ ʦʪ ʙʨʠʪʘʥʩʢʦʡ, ʪʘʢʞʝ ʚʚʝʜʝʥʳ ʧʨʘʚʠʣʘ ʢʦʥ-

ʪʨʦʣʷ ʟʘ ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʧʠʱʠ, ʢʦʪʦʨʳʝ ʟʘʱʠʱʘʶʪ ʧʨʘʚʘ ʧʦʢʫʧʘʪʝʣʷ. 

ʉ ʨʘʟʚʠʪʠʝʤ ʧʨʦʤʳʰʣʝʥʥʦʡ ʨʝʚʦʣʶʮʠʠ ʠ ʨʘʩʰʠʨʝʥʠʝʤ ʫʨʙʘʥʠ-

ʟʘʮʠʠ ʚ ʩʪʨʘʥʘʭ ɽʚʨʦʧʳ ʙʳʣʠ ʧʨʠʥʷʪʳ ʩʥʘʯʘʣʘ ʦʪʜʝʣʴʥʳʝ, ʘ ʟʘʪʝʤ  

ʠ ʦʙʱʠʝ ʟʘʢʦʥʳ ʦ ʧʨʦʜʫʢʪʘʭ ʧʠʪʘʥʠʷ. ʆʩʥʦʚʥʳʤʠ ʧʨʠʥʮʠʧʘʤʠ, ʧʦ-

ʣʦʞʝʥʥʳʤʠ ʚ ʦʩʥʦʚʫ ʪʘʢʠʭ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚ, ʙʳʣʠ ʟʘʱʠʪʘ ʟʜʦʨʦʚʴʷ  

ʠ ʠʩʢʣʶʯʝʥʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʦʙʤʘʥʘ ʧʦʢʫʧʘʪʝʣʷ. ʍʦʪʷ ʚʩʝ ʵʪʠ ʟʘʢʦʥʳ 

ʠʤʝʣʠ ʦʜʥʫ ʦʩʥʦʚʫ, ʨʘʟʣʠʯʠʝ ʥʘʮʠʦʥʘʣʴʥʳʭ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠʥʪʝʨʝ-

ʩʦʚ ʧʨʠʚʝʣʦ ʢ ʧʦʷʚʣʝʥʠʶ ʩʚʦʝʦʙʨʘʟʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʚ ʟʘʢʦʥʦʜʘʪʝʣʴ-

ʩʪʚʘʭ ʦʪʜʝʣʥɹʳʭ ʩʪʨʘʥ. 

ɺ ʩʚʷʟʠ ʩ ʥʝʫʢʣʦʥʥʳʤ ʨʦʩʪʦʤ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩʥʠʞʝʥʠ ̫ʪʦʨʛʦ-

ʚʳʭ ʙʘʨʴʝʨʦʚ, ʚʦʟʥʠʢʘʶʱʠʭ ʠʟ-ʟʘ ʥʝʧʨʝʨʳʚʥʦʛʦ ʨʘʟʚʠʪʠʷ ʩʨʝʜʩʪʚ ʧʝ-

ʨʝʚʦʟʢʠ ʧʨʦʜʫʢʪʦʚ, ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʩʚʷʟʝʡ ʠ ʪʦʨʛʦʚʣʠ, ʥʘ ʧʦʚʝʩʪʢʫ 

ʜʥʷ ʚʩʪʘʣ ʚʦʧʨʦʩ ʦ ʩʦʛʣʘʩʦʚʘʥʠʠ ʥʘʮʠʦʥʘʣʴʥʳʭ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚ ʦ ʩʦ-

ʩʪʘʚʝ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ ʠ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʠ ʦʙʱʠʭ ʩʪʘʥʜʘʨʪʦʚ  

ʥʘ ʧʠɦ ʝʚʳʝ ʧʨʦʜʫʢʪʳ. ʈʘʙʦʪʫ ʥʘʜ ʵʪʠʤ ʚʦʟʛʣʘʚʠʣʘ ʆʆʅ ʯʝʨʝʟ ʜʚʘ 

ʩʚʦʠʭ ʦʨʛʘʥʘ ï ʇʠʱʝʚʫʶ ʠ ʉʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʫʶ ʦʨʛʘʥʠʟʘʮʠʶ (ʌɸʆ) 

ʠ ɺʩʝʤʠʨʥʫʶ ʦʨʛʘʥʠʟʘʮʠʶ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ (ɺʆɿ). ɺ ʨʘʙʦʪʝ ʥʝʧʦ-

ʩʨʝʜʩʪʚʝʥʥʦʝ ʫʯʘʩʪʠʝ ʧʨʠʥʠʤʘʝʪ ʪʘʢʞʝ ɽʕʉ. 

ɺ 1958 ʛ. ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʤʠʩʩʠʝʡ ʧʦ ʩʝʣʴʩʢʦʤʫ ʭʦʟʷʡʩʪʚʫ  

ʠ ʇʦʩʪʦʷʥʥʳʤ ʙʶʨʦ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʭʠʤʠʠ ʙʳʣʘ ʫʯʨʝʞʜʝʥʘ ʚʩʧʦʤʦʛʘ-

ʪʝʣʴʥʘʷ ʛʨʫʧʧʘ, ʠʟʚʝʩʪʥʘʷ ʧʦʜ ʥʘʟʚʘʥʠʝʤ ʂʦʤʠʩʩʠʷ ʧʦ ʧʨʘʚʠʣʘʤ ʠʟʛʦ-

ʪʦʚʣʝʥʠʷ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ, ʠʣʠ ʂʦʜʝʢʩ ɸʣʠʤʝʥʪʘʨʠʫʩ (Codex 

Alimentarius Europaeus). ɺ 1961 ʛ. ʨʘʟʨʘʙʦʪʢʘ ʢʦʜʝʢʩʘ ʙʳʣʘ ʟʘʢʦʥʯʝʥʘ. 

ʕʪʘ ʢʦʤʠʩʩʠʷ ʷʚʣʷʝʪʩʷ ʤʝʞʥʘʮʠʦʥʘʣʴʥʳʤ ʦʨʛʘʥʦʤ, ʠ ʩʬʝʨʘ ʝʝ ʜʝʷ-

ʪʝʣʴʥʦʩʪʠ ʦʭʚʘʪʳʚʘʝʪ ʙʦʣʝʝ 97 % ʥʘʩʝʣʝʥʠʷ ɿʝʤʣʠ. ʈʫʢʦʚʦʜʩʪʚʦ ʝʝ 

ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʦʩʫʱʝʩʪʚʣʷʝʪʩ̫  ʌɸʆ ʠʟ ʈʠʤʘ. 

ʆʩʥʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʂʦʤʠʩʩʠʠ ʂʦʜʝʢʩʘ ɸʣʠʤʝʥʪʘʨʠʫʩ ʷʚʣʷ-

ʶʪʩʷ ʟʘʱʠʪʘ ʟʜʦʨʦʚʴʷ ʥʘʩʝʣʝʥʠʷ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠʥʪʝʨʝʩʦʚ ʧʦʪʨʝ-

ʙʠʪʝʣʝʡ, ʘ ʪʘʢʞʝ ʦʙʝʩʧʝʯʝʥʠʝ ʜʦʙʨʦʩʦʚʝʩʪʥʳʭ ʤʝʪʦʜʦʚ ʪʦʨʛʦʚʣʠ ʧʨʦ-

ʜʦʚʦʣʴʩʪʚʝʥʥʳʤʠ ʪʦʚʘʨʘʤʠ. ʂʦʤʠʩʩʠʷ ʩʦʟʜʘʥʘ ʜʣʷ ʦʙʣʝʛʯʝʥʠʷ ʪʦʨ-

ʛʦʚʣʠ, ʘ ʥʝ ʦʛʨʘʥʠʯʝʥʠʷ ʝʝ ʠʣʠ ʚʦʟʚʝʜʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʠʩʢʫʩʩʪ-

ʚʝʥʥʳʭ ʙʘʨʴʝʨʦʚ. ʉʪʘʥʜʘʨʪʳ ʂʦʜʝʢʩʘ ɸʣʠʤʝʥʪʘʨʠʫʩ ʜʘʶʪ ʚʦʟʤʦʞ-

ʥʦʩʪʴ ʧʨʘʚʠʪʝʣʴʩʪʚʝʥʥʳʤ ʦʨʛʘʥʘʤ ʫʜʦʩʪʦʚʝʨʠʪʴʩʷ, ʯʪʦ ʧʠʱʝʚʳʝ ʧʨʦ-

ʜʫʢʪʳ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʵʪʠʤ ʩʪʘʥʜʘʨʪʘʤ, ʥʝ ʧʦʜʚʝʨʛʘʶʪ ʦʧʘʩʥʦʩʪʠ 

ʟʜʦʨʦʚʴʝ ʥʘʩʝʣʝʥʠʷ ʠʣʠ ʠʥʪʝʨʝʩʳ ʧʦʪʨʝʙʠʪʝʣʝʡ, ʘ ʩʝʣʴʭʦʟʧʨʦʠʟʚʦʜʠ-
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ʪʝʣʠ ʤʦʛʫʪ ʩʧʦʢʦʡʥʦ ʨʝʘʣʠʟʦʚʳʚʘʪʴ ʩʚʦʶ ʧʨʦʜʫʢʮʠʶ, ʙʫʜʫʯʠ ʫʚʝʨʝʥ-

ʥʳʤʠ ʚ ʪʦʤ, ʯʪʦ ʦʥʘ ʧʨʠʟʥʘʥʘ ʙʝʟʦʧʘʩʥʦʡ ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʦʤ ʫʨʦʚʥʝ. 

ʂʦʥʝʯʥʦʡ ʮʝʣʴʶ ʂʦʤʠʩʩʠʠ ʙʳʣʦ ʩʦʟʜʘʥʠʝ ʤʝʞʜʫʥʘʨʦʜʥʳʭ 

ʩʪʘʥʜʘʨʪʦʚ ʥʘ ʧʨʦʜʫʢʪʳ ʧʠʪʘʥʠʷ ʚ ʚʠʜʝ ʧʨʘʚʠʣ ʧʦ ʠʟʛʦʪʦʚʣʝʥʠʶ ʧʨʦ-

ʜʫʢʪʦʚ ʧʠʪʘʥʠʷ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʵʪʠʤ ʙʳʣʘ ʧʨʦʜʝʣʘʥʘ ʙʦʣʴʰʘʷ ʨʘ-

ʙʦʪʘ ʧʦ ʠʟʫʯʝʥʠʶ ʚʦʧʨʦʩʦʚ ʩʦʩʪʘʚʘ ʧʨʦʜʫʢʪʦʚ, ʤʘʨʢʠʨʦʚʢʠ, ʚʚʝʜʝʥʠʷ 

ʜʦʙʘʚʦʢ, ʦʧʨʝʜʝʣʝʥʠʷ ʟʘʛʨʷʟʥʝʥʠʡ ʠ ʦʩʪʘʪʢʦʚ ʧʝʩʪʠʮʠʜʦʚ, ʛʠʛʠʝʥʳ, 

ʦʪʙʦʨʘ ʧʨʦʙ ʠ ʚʦʧʨʦʩʦʚ ʘʥʘʣʠʟʘ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʧʦʜʨʦʙʥʦʛʦ ʠ ʜʣʠʪʝʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʧʨʦʚʝʜʝʥʠʷ ʢʦʥ-

ʩʫʣʴʪʘʮʠʡ ʂʦʤʠʩʩʠʷ ʧʨʝʜʣʦʞʠʣʘ ʩʪʘʥʜʘʨʪʳ ʥʘ ʨʘʟʣʠʯʥʳʝ ʧʠʱʝʚʳʝ 

ʧʨʦʜʫʢʪʳ. ɺʩʝ ʩʪʘʥʜʘʨʪʳ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʚ ʝʜʠʥʦʦʙʨʘʟʥʦʡ ʬʦʨʤʝ  

ʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʫʪʚʝʨʞʜʝʥʠʝ ʚ ʤʝʞʜʫʥʘʨʦʜʥʦʤ ʤʘʩʰʪʘʙʝ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʂʦʜʝʢʩ ɸʣʠʤʝʥʪʘʨʠʫʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʝ 

ʩʦʙʨʘʥʠʝ ʧʨʠʥʷʪʳʭ ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʦʤ ʫʨʦʚʥʝ ʧʠʱʝʚʳʭ ʩʪʘʥʜʘʨʪʦʚ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʫʥʠʬʠʮʠʨʦʚʘʥʥʦʡ ʬʦʨʤʝ. ʕʪʠ ʩʪʘʥʜʘʨʪʳ ʨʘʩʧʨʦ-

ʩʪʨʘʥʷʶʪʩʷ ʥʘ ʩʘʥʠʪʘʨʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢ-

ʪʦʚ, ʘ ʪʘʢʞʝ ʠ ʥʘ ʜʨʫʛʠʝ ʘʩʧʝʢʪʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʥʘ ʤʝʪʦʜʳ ʦʪʙʦʨʘ ʧʨʦʙ 

ʠ ʧʨʦʚʝʜʝʥʠʷ ʘʥʘʣʠʟʦʚ. ʉʪʘʥʜʘʨʪʳ ʂʦʜʝʢʩʘ ʥʝ ʥʦʩʷʪ ʨʝʛʣʘʤʝʥʪʠʨʫʶ-

ʱʝʛʦ (ʦʙʷʟʘʪʝʣʴʥʦʛʦ) ʭʘʨʘʢʪʝʨʘ, ʠ ʦʥʠ ʥʝ ʟʘʪʨʘʛʠʚʘʶʪ ʥʘʧʨʷʤʫʶ ʪʘ-

ʢʠʝ ʩʬʝʨʳ, ʢʘʢ ʟʘʱʠʪʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠʣʠ ʟʜʦʨʦʚʴʝ ʩʝʣʴʩʢʦʭʦ-

ʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ, ʝʩʣʠ ʪʦʣʴʢʦ ʵʪʠ ʧʨʦʙʣʝʤʳ ʥʝ ʢʘʩʘʶʪʩʷ ʢʘʯʝ-

ʩʪʚʘ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʠɦ ʝʚʳʭ ʧʨʦʜʫʢʪʦʚ. 

ʈʘʟʨʘʙʦʪʢʘ ʝʜʠʥʳʭ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚ ï ʧʨʦʮʝʜʫʨʘ ʩʣʦʞʥʘʷ ʠ ʜʣʠ-

ʪʝʣʴʥʘʷ. ʂ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʯʘʩʪʴ ʟʘʢʦʥʦʚ ʦʢʦʥʯʘʪʝʣʴʥʦ ʫʪʚʝʨ-

ʞʜʝʥʘ, ʘ ʯʘʩʪʴ ʥʘʭʦʜʠʪʩʷ ʚ ʩʦʩʪʦʷʥʠʠ ʨʘʟʨʘʙʦʪʢʠ ʠʣʠ ʧʨʦʝʢʪʘ. ʊʝʢʩʪ 

ʟʘʢʦʥʘ ɽʕʉ ʧʫʙʣʠʢʫʝʪʩʷ ʚ ʞʫʨʥʘʣʝ çOfficial Journal of the European 

Communityè, ʢʦʪʦʨʳʡ ʠʟʜʘʝʪʩʷ ʚ ɹʨʶʩʩʝʣʝ ʥʘ ʷʟʳʢʘʭ ʚʩʝʭ ʩʪʨʘʥï

ʯʣʝʥʦʚ ʉʦʦʙʱʝʩʪʚʘ. ʆʜʥʘʢʦ ʜʘʞʝ ʧʦʩʣʝ ʦʜʦʙʨʝʥʠʷ ʧʨʦʝʢʪʘ ʩʦʚʝʪʦʤ 

ʤʠʥʠʩʪʨʦʚ ɽʕʉ ʚ ʩʪʨʘʥʘʭïʯʣʝʥʘʭ ʉʦʦʙʱʝʩʪʚʘ ʦʥ ʧʨʠʦʙʨʝʪʘʝʪ ʩʠʣʫ 

ʟʘʢʦʥʘ ʥʝ ʩʨʘʟʫ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʚ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ ʧʦʜʦʙʥʳʝ ʜʠʨʝʢ-

ʪʠʚʳ ʦʙʨʝʪʘʶʪ ʩʠʣʫ ʪʦʣʴʢʦ ʧʦʩʣʝ ʠʭ ʚʥʝʩʝʥʠʷ ʚ ʟʘʢʦʥ ʦ ʧʠʱʝʚʳʭ 

ʧʨʦʜʫʢʪʘʭ ʠ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʘʭ. 

ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʤʦʞʥʦ ʧʨʠʚʝʩʪʠ ʜʠʨʝʢʪʠʚʫ ɽʕʉ ˉ 76/462, 

ʦʧʫʙʣʠʢʦʚʘʥʥʫʶ 4 ʤʘʷ 1976 ʛ., ʢʦʪʦʨʘʷ ʢʘʩʘʝʪʩʷ ʢʨʠʪʝʨʠʝʚ ʯʠʩʪʦʪʳ 

ʢʦʥʩʝʨʚʘʥʪʦʚ, ʧʨʠʤʝʥʷʝʤʳʭ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ.  

ɺ ʥʝʡ ʫʢʘʟʳʚʘʝʪʩʷ, ʯʪʦ ʢʦʥʩʝʨʚʘʥʪʳ ʥʝ ʜʦʣʞʥʳ ʩʦʜʝʨʞʘʪʴ ʪʦʢʩʠʯʝʩʢʠ 

ʦʧʘʩʥʳʭ ʢʦʣʠʯʝʩʪʚ ʣʶʙʦʛʦ ʵʣʝʤʝʥʪʘ, ʦʩʦʙʝʥʥʦ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ. 

ʊʘʢ, ʢʦʥʮʝʥʪʨʘʮʠʷ ʤʳʰʴʷʢʘ ʠ ʩʚʠʥʮʘ ʥʝ ʜʦʣʞʥʘ ʧʨʝʚʳʰʘʪʴ ʩʦʦʪʚʝʪ-
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ʩʪʚʝʥʥʦ 3 ʤʛ/ʢʛ  ʠ  10 ʤʛ/ʢʛ, ʘ ʩʫʤʤʘʨʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʤʝʜʠ ʠ ʮʠʥʢʘ ï 

ʥʝ ʚʳʰʝ 50 ʤʛ/ʢʛ, ʧʨʠʯʝʤ ʮʠʥʢʘ ï ʥʝ ʙʦʣʝʝ 25 ʤʛ/ʢʛ. ʉʣʝʜʫʝʪ ʦʪʤʝ-

ʪʠʪʴ, ʯʪʦ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʪʦʢʩʠʯʥʦʩʪʠ ʪʦʯʥʦ ʦʧʨʝʜʝʣʝʥr  

ʪʦʣʴʢʦ ʜʣʷ ʤʳʰʴʷʢʘ, ʩʚʠʥʮʘ, ʤʝʜʠ ʠ ʮʠʥʢʘ. ʏʪʦ ʞʝ ʢʘʩʘʝʪʩʷ ʜʨʫʛʠʭ 

ʚʝʱʝʩʪʚ, ʪʦ ʵʪʦʪ ʚʦʧʨʦʩ ʧʦʩʪʦʷʥʥʦ ʚʳʟʳʚʘʝʪ ʶʨʠʜʠʯʝʩʢʠʝ ʩʧʦʨʳ. 

 

1.2. ɹʝʟʦʧʘʩʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ ʚ ʈʦʩʩʠʠ 
 

ɺ ʈʦʩʩʠʠ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ ʚ ʩʬʝʨʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʨʝʘʣʠʟʘʮʠʠ 

ʧʠɦ ʝʚʳʭ ʧʨʦʜʫʢʪʦʚ ï ʦʜʥʦʛʦ ʠʟ ʚʝʜʫʱʠʭ ʬʘʢʪʦʨʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ 

ʟʜʦʨʦʚʴʝ ʥʘʩʝʣʝʥʠ ̫ʩʪʨʘʥʳ, ï ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʝʛʫʣʠʨʫʶʪʩʷ ʜʝʡʩʪ-

ʚʫʶʱʠʤʠ ʟʘʢʦʥʘʤʠ. 

ʆʩʥʦʚʦʧʦʣʘʛʘʶʱʠʤʠ ʷʚʣʷʶʪʩʷ ʬʝʜʝʨʘʣʴʥʳʝ ʟʘʢʦʥʳ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ ʚ ʦʙʣʘʩʪʠ ʢʘʯʝʩʪʚʘ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʦʜʫʢʮʠʠ: 

 çʆ ʟʘʱʠʪʝ ʧʨʘʚ ʧʦʪʨʝʙʠʪʝʣʝʡè; 

 çʆ ʩʘʥʠʪʘʨʥʦ-ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʤ ʙʣʘʛʦʧʦʣʫʯʠʠ ʥʘʩʝʣʝʥʠʷè; 

 çʆ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠè; 

 çʆ ʩʝʨʪʠʬʠʢʘʮʠʠ ʧʨʦʜʫʢʮʠʠ ʠ ʫʩʣʫʛè; 

 çʆʙ ʦʙʝʩʧʝʯʝʥʠʠ ʝʜʠʥʩʪʚʘ ʠʟʤʝʨʝʥʠʷè; 

 çʆ ʢʘʯʝʩʪʚʝ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚè. 

ɼʝʡʩʪʚʫʶʪ ʩʣʝʜʫʶʱʠʝ ʟʘʢʦʥʳ ʈʌ, ʫʩʪʘʥʘʚʣʠʚʘʶʱʠʝ ʪʨʝʙʦʚʘ-

ʥʠʷ ʠ ʧʨʘʚʦʚʳʝ ʥʦʨʤʳ ʚ ʦʙʣʘʩʪʠ ʦʙʝʩʧʝʯʝʥʠʷ ʢʘʯʝʩʪʚʘ ʠ ʙʝʟʦʧʘʩʥʦ-

ʩʪʠ ʦʪʜʝʣʴʥʳʭ ʚʠʜʦʚ ʧʠʱʝʚʦʡ ʧʨʦʜʫʢʮʠʠ: 

 çʆ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʢʦʥʪʨʦʣʝ ʟʘ ʢʘʯʝʩʪʚʦʤ ʠ ʨʘʮʠʦʥʘʣʴʥʦʤ 

ʠʩʧʦʣʟɹʦʚʘʥʠʠ ʟʝʨʥʘ ʠ ʧʨʦʜʫʢʪʦʚ ʝʛʦ ʧʝʨʝʨʘʙʦʪʢʠè; 

 çʆ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʨʝʛʫʣʠʨʦʚʘʥʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʦʙʦʨʦʪʘ 

ʵʪʠʣʦʚʦʛʦ ʩʧʠʨʪʘ ʠ ʘʣʢʦʛʦʣʴʥʦʡ ʧʨʦʜʫʢʮʠʠè. 

ʂʨʦʤʝ ʪʦʛʦ, ʨʘʟʨʘʙʦʪʘʥʳ ʥʦʨʤʘʪʠʚʥʳʝ ʘʢʪʳ ʚʳʩʰʠʭ ʦʨʛʘʥʦʚ 

ʠʩʧʦʣʥʠʪʝʣʴʥʦʡ ʚʣʘʩʪʠ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʦʨʛʘʥʦʚ ʫʧʨʘʚʣʝʥʠʷ ʠ ʥʘʜ-

ʟʦʨʘ ʚ ʦʙʣʘʩʪʠ ʢʘʯʝʩʪʚʘ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʠʱʝʚʦʡ ʧʨʦʜʫʢʮʠʠ: ʧʦʩʪʘ-

ʥʦʚʣʝʥʠʷ ʧʨʘʚʠʪʝʣʴʩʪʚʘ ʈʌ, ʜʦʢʫʤʝʥʪʳ ɻʦʩʩʪʘʥʜʘʨʪʘ ʈʦʩʩʠʠ, ʜʦʢʫ-

ʤʝʥʪʳ ʜʨʫʛʠʭ ʦʨʛʘʥʦʚ ʠʩʧʦʣʥʠʪʝʣʴʥʦʡ ʚʣʘʩʪʠ. 

ɿʘʢʦʥ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ çʆ ʟʘʱʠʪʝ ʧʨʘʚ ʧʦʪʨʝʙʠʪʝʣʝʡè  

ʦʪ 07.02.92 ʛ. ˉ 2300-1 (ʨʝʜ. ʦʪ 09.01.93 ʛ.) ʨʝʛʣʘʤʝʥʪʠʨʫʝʪ ʙʝʟʚʨʝʜ-

ʥʦʩʪʴ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ, ʧʨʠʤʝʥʷʝʤʦʛʦ ʩʳʨʴʷ, ʤʘʪʝʨʠʘʣʦʚ ʠ ʜʦʙʨʦ-

ʢʘʯʝʩʪʚʝʥʥʳʭ ʦʪʭʦʜʦʚ ʜʣʷ ʥʘʩʝʣʝʥʠʷ ʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 

ɿʘʢʦʥ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ çʆ ʩʝʨʪʠʬʠʢʘʮʠʠ ʧʨʦʜʫʢʮʠʠ ʠ ʫʩ-

ʣʫʛè ʦʪ 10.06.93 ʛ. ˉ 5151-1 (ʨʝʜ. ʦʪ 27.12.95 ʛ.) ʠ ʌʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ 
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çʆ ʚʥʝʩʝʥʠʠ ʠʟʤʝʥʝʥʠʡ ʠ ʜʦʧʦʣʥʝʥʠʡ ʚ ɿʘʢʦʥ ʈʌ çʆ ʩʝʨʪʠʬʠʢʘʮʠʠ 

ʧʨʦʜʫʢʮʠʠ ʠ ʫʩʣʫʛè ʦʪ 31.07.98 ʛ. ˉ 154 ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʧʨʘʚʦʚʳʝ ʦʩ-

ʥʦʚʳ ʩʝʨʪʠʬʠʢʘʮʠʠ ʧʨʦʜʫʢʮʠʠ, ʚʢʣʶʯʘʷ ʧʠʱʝʚʫʶ ʧʨʦʜʫʢʮʠʶ, ʠ ʫʩ-

ʣʫʛ, ʚ ʪʦʤ ʯʠʩʣʝ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʧʠʪʘʥʠʷ. ɿʘʢʦʥʳ ʦʧʨʝʜʝʣʷʶʪ ʬʫʥʢ-

ʮʠʠ, ʧʨʘʚʘ, ʦʙʷʟʘʥʥʦʩʪʠ ʠ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʠ ʩʧʝʮʠ-

ʘʣʴʥʦ ʫʧʦʣʥʦʤʦʯʝʥʥʳʭ ʦʨʛʘʥʦʚ, ʧʨʝʜʧʨʠʷʪʠʡ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤ ʩʦʙʩʪ-

ʚʝʥʥʦʩʪʠ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʩʝʨʪʠʬʠʢʘʮʠʠ ʧʨʦʜʫʢʮʠʠ, ʢʦʪʦʨʘʷ ʦʩʫʱʝ-

ʩʪʚʣʷʝʪʩʷ ʩ ʮʝʣʴʶ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʚʳʧʫʩʢʘ ʠ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʜʫʢʮʠʠ, 

ʦʧʘʩʥʦʡ ʜʣʷ ʧʦʪʨʝʙʠʪʝʣʷ ʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 

ʇʨʦʙʣʝʤʘ ʦʨʛʘʥʠʟʘʮʠʠ ʥʘʜʟʦʨʘ ʠ ʢʦʥʪʨʦʣʷ ʚ ʦʙʣʘʩʪʠ ʦʙʝʩʧʝʯʝ-

ʥʠʷ ʢʘʯʝʩʪʚʘ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʧʦ-

ʣʫʯʠʣʘ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʦʝ ʨʘʟʚʠʪʠʝ ʚ ʩʚʷʟʠ ʩ ʚʚʝʜʝʥʠʝʤ ʬʝʜʝʨʘʣʴ-

ʥʳʭ ʟʘʢʦʥʦʚ çʆ ʩʘʥʠʪʘʨʥʦ-ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʤ ʙʣʘʛʦʧʦʣʫʯʠʠ ʥʘʩʝ-

ʣʝʥʠʷè (ˉ 52-ʌɿ ʦʪ 30.03.99 ʛ.) ʠ çʆ ʢʘʯʝʩʪʚʝ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʠʱʝ-

ʚʳʭ ʧʨʦʜʫʢʪʦʚè (ˉ 290-ʌɿ ʦʪ 02.01.2000 ʛ.). ʆʩʥʦʚʦʡ ʵʪʠʭ ʟʘʢʦʥʦʚ 

ʷʚʣʷʝʪʩʷ ʧʦʚʳʰʝʥʠʝ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʠʟʛʦʪʦʚʠʪʝʣʝʡ, ʧʦʩʪʘʚʱʠʢʦʚ  

ʠ ʧʨʦʜʘʚʮʦʚ ʧʨʦʜʫʢʮʠʠ, ʘ ʪʘʢʞʝ ʶʨʠʜʠʯʝʩʢʠʭ ʠ ʬʠʟʠʯʝʩʢʠʭ ʣʠʮ, ʟʘ-

ʥʷʪʳʭ ʚ ʩʬʝʨʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʦʙʦʨʦʪʘ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ, ʟʘ ʙʝʟʦ-

ʧʘʩʥʦʩʪʴ ʧʦʩʪʘʚʣʷʝʤʦʡ ʧʨʦʜʫʢʮʠʠ. ɺ ʨʘʟʚʠʪʠʝ ʫʢʘʟʘʥʥʳʭ ʚʳʰʝ ʟʘʢʦ-

ʥʦʚ ʧʨʠʥʷʪʳ ʧʦʩʪʘʥʦʚʣʝʥʠʷ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ: 

çʆ ʤʦʥʠʪʦʨʠʥʛʝ ʢʘʯʝʩʪʚʘ, ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ ʠ ʟʜʦʨʦ-

ʚʴʷ ʥʘʩʝʣʝʥʠʷè (ˉ 883 ʦʪ 22.11.2000 ʛ.), çʆ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʨʝʛʠʩʪ-

ʨʘʮʠʠ ʥʦʚʳʭ ʚʠʜʦʚ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ, ʤʘʪʝʨʠʘʣʦʚ ʠ ʠʟʜʝʣʠʡè  

(ˉ 988 ʦʪ 21.12.2000 ʛ.), çʆ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʥʘʜʟʦʨʝ ʠ ʢʦʥʪʨʦʣʝ  

ʚ ʦʙʣʘʩʪʠ ʦʙʝʩʧʝʯʝʥʠʷ ʢʘʯʝʩʪʚʘ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚè 

(ˉ 917 ʦʪ 21.12.2000 ʛ.). 

ʅʘ ʦʩʥʦʚʝ ʟʘʢʦʥʦʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ɻʦʩʩʪʘʥʜʘʨʪʦʤ ʨʘʟ-

ʨʘʙʘʪʳʚʘʶʪʩʷ ʥʦʨʤʘʪʠʚʥʳʝ ʜʦʢʫʤʝʥʪʘʮʠʠ ʥʘ ʧʨʦʜʫʢʮʠʶ, ʘ ʪʘʢʞʝ  

ʥʘ ʤʝʪʦʜʳ ʢʦʥʪʨʦʣʷ. 

ʅʦʨʤʘʪʠʚʥʳʝ ʜʦʢʫʤʝʥʪʳ ʬʝʜʝʨʘʣʴʥʳʭ ʦʨʛʘʥʦʚ ʠʩʧʦʣʥʠʪʝʣʴʥʦʡ 

ʚʣʘʩʪʠ: 

ʧʨʠʥʷʪʳʝ ɻʦʩʩʪʘʥʜʘʨʪʦʤ ʈʦʩʩʠʠ: 

 ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʠʝ ʥʦʨʤʘʪʠʚʥʳʝ ʜʦʢʫʤʝʥʪʳ: ɻʦʩʫʜʘʨʩʪʚʝʥ-

ʥʳʝ (ʤʝʞʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ) ʩʪʘʥʜʘʨʪʳ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʠʝ; 

 ʥʦʨʤʘʪʠʚʥʳʝ ʜʦʢʫʤʝʥʪʳ ʥʘ ʧʨʦʜʫʢʮʠʶ: ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʝ 

(ʤʝʞʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ) ʩʪʘʥʜʘʨʪʳ ʥʘ ʧʨʦʜʫʢʮʠʶ; ʂʣʘʩʩʠʬʠʢʘʪʦʨʳ 

ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʠ ʩʦʮʠʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ; 
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 ʥʦʨʤʘʪʠʚʥʳʝ ʜʦʢʫʤʝʥʪʳ ʥʘ ʤʝʪʦʜʳ ʢʦʥʪʨʦʣʷ: ɻʦʩʫʜʘʨʩʪʚʝʥ-

ʥʳʝ (ʤʝʞʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ) ʩʪʘʥʜʘʨʪʳ ʥʘ ʤʝʪʦʜʳ ʢʦʥʪʨʦʣʷ; 

 ʥʦʨʤʘʪʠʚʥʳʝ ʜʦʢʫʤʝʥʪʳ ʥʘ ʨʘʙʦʪʳ: ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʝ (ʤʝʞʛʦ-

ʩʫʜʘʨʩʪʚʝʥʥʳʝ) ʩʪʘʥʜʘʨʪʳ ʥʘ ʨʘʙʦʪʳ; 

ʫʪʚʝʨʞʜʝʥʥʳʝ ɻʦʩʢʦʤʩʘʥʵʧʠʜʥʘʜʟʦʨʦʤ ʈʦʩʩʠʠ: 

 ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʠʝ ʥʦʨʤʘʪʠʚʥʳʝ ʜʦʢʫʤʝʥʪʳ: ʉʘʥʠʪʘʨʥʳʝ ʧʨʘ-

ʚʠʣʘ; 

 ʥʦʨʤʘʪʠʚʥʳʝ ʜʦʢʫʤʝʥʪʳ ʥʘ ʧʨʦʜʫʢʮʠʶ: ʉʘʥʠʪʘʨʥʳʝ ʧʨʘʚʠʣʘ; 

 ʥʦʨʤʘʪʠʚʥʳʝ ʜʦʢʫʤʝʥʪʳ ʥʘ ʤʝʪʦʜʳ ʢʦʥʪʨʦʣʷ: ʉʘʥʠʪʘʨʥʳʝ 

ʧʨʘʚʠʣʘ. ʄʝʪʦʜʠʯʝʩʢʠʝ ʫʢʘʟʘʥʠʷ. ʀʥʩʪʨʫʢʮʠʠ; 

 ʥʦʨʤʘʪʠʚʥʳʝ ʜʦʢʫʤʝʥʪʳ ʥʘ ʨʘʙʦʪʳ: ʉʘʥʠʪʘʨʥʳʝ ʧʨʘʚʠʣʘ. ʀʥ-

ʩʪʨʫʢʮʠʠ; 

ʫʪʚʝʨʞʜʝʥʥʳʝ ɻʦʩʚʝʪʩʣʫʞʙʦʡ ʈʦʩʩʠʠ: 

 ʥʦʨʤʘʪʠʚʥʳʝ ʜʦʢʫʤʝʥʪʳ ʥʘ ʧʨʦʜʫʢʮʠʶ: ɺʝʪʝʨʠʥʘʨʥʳʝ ʧʨʘʚʠʣʘ. 

ʈʘʟʨʘʙʦʪʘʥʳ ʥʦʨʤʘʪʠʚʥʳʝ ʜʦʢʫʤʝʥʪʳ ʦʪʨʘʩʣʝʚʦʛʦ ʟʥʘʯʝʥʠʷ 

ʩʫʙʲʝʢʪʦʚ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ: 

 ʩʪʘʥʜʘʨʪʳ ʦʪʨʘʩʣʠ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʠʝ ʥʘ ʧʨʦʜʫʢʮʠʶ, ʤʝʪʦʜʳ 

ʢʦʥʪʨʦʣʷ, ʨʘʙʦʪʳ; 

 ʩʪʘʥʜʘʨʪʳ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʠ ʠʥʞʝʥʝʨʥʳʭ ʦʙʱʝʩʪʚ ʠ ʜʨʫ-

ʛʠʭ ʦʙɦ ʝʩʪʚʝʥʥʳʭ ʦʙʲʝʜʠʥʝʥʠʡ; 

 ʩʪʘʥʜʘʨʪʳ ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʪʝʭʥʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ. 

ɺ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʢʘʯʝʩʪʚʦ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ ʨʝʛʣʘ-

ʤʝʥʪʠʨʫʝʪʩʷ ʥʦʨʤʘʪʠʚʥʳʤʠ ʜʦʢʫʤʝʥʪʘʤʠ, ʠʤʝʶʱʠʤʠ ʩʠʣʫ ʟʘʢʦʥʘ ï 

ʩʪʘʥʜʘʨʪʘʤʠ ʠ ʪʝʭʥʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʟʘʢʦʥʦʤ ʈʌ çʆ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠè ʩʪʘʥʜʘʨʪʳ 

ʤʦʛʫʪ ʙʳʪʴ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ (ɻʆʉʊʳ) ʠ ʤʝʞʜʫʥʘʨʦʜʥʳʤʠ, ʘ ʪʘʢʞʝ 

ʩʪʘʥʜʘʨʪʳ ʧʨʝʜʧʨʠʷʪʠʡ, ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ, ʠʥʞʝʥʝʨʥʳʭ ʦʙʱʝʩʪʚ  

ʠ ʜʨʫʛʠʭ ʦʙʱʝʩʪʚʝʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ. ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʩʪʘʥʜʘʨʪʳ ʥʝ 

ʷʚʣʷʶʪʩʷ ʦʙʲʝʢʪʦʤ ʘʚʪʦʨʩʢʦʛʦ ʧʨʘʚʘ ʚ ʦʪʣʠʯʠʝ ʦʪ ʩʪʘʥʜʘʨʪʦʚ ʧʨʝʜ-

ʧʨʠʷʪʠʡ ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ (ʊʋ). 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʩʪʘʥʜʘʨʪʳ (ɻʆʉʊʳ) ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʧʦʢʘʟʘʪʝʣʠ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʢʘʯʝʩʪʚʦ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ. ɺ ʩʪʘʥʜʘʨʪʝ ʦʙʳʯʥʦ 

ʧʨʠʚʦʜʷʪʩ ̫ʩʣʝʜʫʶʱʠʝ ʩʚʝʜʝʥʠʷ: ʪʦʯʥʦʝ ʥʘʟʚʘʥʠʝ ʧʨʦʜʫʢʮʠʠ; ʢʣʘʩ-

ʩʠʬʠʢʘʮʠʷ ʧʨʦʜʫʢʮʠʠ ʧʦ ʚʠʜʘʤ ʠ ʩʦʨʪʘʤ; ʪʝʭʥʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ, 

ʪ.ʝ. ʢʘʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʜʣʷ ʢʘʞʜʦʛʦ ʚʠʜʘ ʠ ʩʦʨʪʘ ʧʨʦʜʫʢʮʠʠ; 

ʤʝʪʦʜʳ ʦʧʨʝʜʝʣʝʥʠʷ ʢʘʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʪʘʢ ʢʘʢ ʨʘʟʥʳʝ ʤʝʪʦ-

ʜʳ ʠʭ ʦʧʨʝʜʝʣʝʥʠʷ ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ ʨʘʟʣʠʯʥʳʤ ʨʝʟʫʣʴʪʘʪʘʤ; ʫʩʣʦʚʠʷ 

ʫʧʘʢʦʚʢʠ, ʤʘʨʢʠʨʦʚʢʠ, ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʠ ʭʨʘʥʝʥʠʷ ʧʨʦʜʫʢʮʠʠ. 
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ʇʨʠ ʦʪʩʫʪʩʪʚʠʠ ʩʪʘʥʜʘʨʪʘ (ʥʘʧʨʠʤʝʨ, ʚʳʧʫʩʢ ʥʦʚʦʡ ʧʨʦʜʫʢʮʠʠ) 

ʢʘʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʧʨʦʜʫʢʮʠʠ ʨʝʛʣʘʤʝʥʪʠʨʫʶʪʩʷ ʪʝʭʥʠʯʝʩʢʠʤʠ 

ʫʩʣʦʚʠʷʤʠ (ʊʋ). ʇʦ ʩʦʜʝʨʞʘʥʠʶ ʠ ʬʦʨʤʝ ʵʪʦʪ ʜʦʢʫʤʝʥʪ ʥʝ ʦʪʣʠʯʘʝʪ-

ʩʷ ʦʪ ʩʪʘʥʜʘʨʪʘ. ʆʪʣʠʯʠʝ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʊʋ ʫʪʚʝʨʞʜʘʝʪ ʨʫʢʦ-

ʚʦʜʠʪʝʣʴ ʚʝʜʦʤʩʪʚʘ, ʦʪʚʝʯʘʶʱʝʛʦ ʟʘ ʚʳʧʫʩʢ ʧʨʦʜʫʢʮʠʠ. ʊʘʢʦʡ ʧʦʨʷ-

ʜʦʢ ʫʩʢʦʨʷʝʪ ʫʪʚʝʨʞʜʝʥʠʝ ʊʋ, ʥʦ ʜʝʣʘʝʪ ʠʭ ʦʙʷʟʘʪʝʣʴʥʳʤʠ ʪʦʣʴʢʦ 

ʜʣʷ ʚʝʜʦʤʩʪʚʘ, ʨʫʢʦʚʦʜʷʱʝʛʦ ʧʨʝʜʧʨʠʷʪʠʷʤʠ, ʚʳʧʫʩʢʘʶʱʠʤʠ ʧʨʦ-

ʜʫʢʮʠʶ, ʠ ʚʝʜʦʤʩʪʚʘ, ʨʫʢʦʚʦʜʷʱʝʛʦ ʧʨʝʜʧʨʠʷʪʠʷʤʠ, ʧʦʪʨʝʙʣʷʶʱʠʤʠ 

ʝʝ, ʝʩʣʠ ʊʋ ʨʘʟʨʘʙʦʪʘʥʳ ʧʦ ʩʦʛʣʘʩʦʚʘʥʠʶ ʩ ʥʠʤ. 

ɺʩʝ ʩʪʘʥʜʘʨʪʳ ʥʘ ʥʦʚʳʝ ʚʠʜʳ ʩʳʨʴʷ ʠ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ ʧʨʠ ʠʭ 

ʧʨʝʜʩʪʘʚʣʝʥʠʠ ʥʘ ʫʪʚʝʨʞʜʝʥʠʝ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʤʫ ʢʦʤʠʪʝʪʫ ʈʌ ʧʦ 

ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ (ɻʦʩʩʪʘʥʜʘʨʪʫ ʈʌ) ʧʦʜʣʝʞʘʪ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʤʫ ʦʙʷ-

ʟʘʪʝʣʴʥʦʤʫ ʩʦʛʣʘʩʦʚʘʥʠʶ ʩ ʦʨʛʘʥʘʤʠ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ (ʉʘʥʵʧʠʜʥʘʜ-

ʟʦʨʘ). ʂʨʦʤʝ ʩʪʘʥʜʘʨʪʦʚ ʠ ʊʋ ʄʠʥʟʜʨʘʚʦʤ ʈʌ ʠʟʜʘʶʪʩʷ ʦʙʷʟʘʪʝʣʴ-

ʥʳʝ ʜʣʷ ʠʩʧʦʣʥʝʥʠʷ ʧʦʩʪʘʥʦʚʣʝʥʠʷ, ʩʘʥʠʪʘʨʥʳʝ ʧʨʘʚʠʣʘ, ʠʥʩʪʨʫʢʮʠʠ 

ʠ ʫʢʘʟʘʥʠʷ. ʉʫʱʝʩʪʚʫʝʪ ʩʠʩʪʝʤʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʥʘʜʟʦʨʘ ʟʘ ʢʘʯʝʩʪ-

ʚʦʤ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ. ɺ ʵʪʫ ʩʠʩʪʝʤʫ ʚʭʦʜʷʪ: ʚʝʪʝʨʠʥʘʨʥʘʷ ʩʣʫʞʙʘ, 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʠʥʩʧʝʢʮʠʷ ʧʦ ʢʘʯʝʩʪʚʫ ʪʦʚʘʨʦʚ ʠ ʪʦʨʛʦʚʣʝ (ɻʦʩʪʦʨʛ-

ʠʥʩʧʝʢʮʠʷ), ʙʶʨʦ ʪʦʚʘʨʥʳʭ ʵʢʩʧʝʨʪʠʟ ʪʦʨʛʦʚʦ-ʧʨʦʤʳʰʣʝʥʥʦʡ ʧʘʣʘ-

ʪʳ, ʚʝʜʦʤʩʪʚʝʥʥʘʷ ʩʘʥʠʪʘʨʥʘʷ ʩʣʫʞʙʘ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʩʘʥʠʪʘʨʥʦ-

ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʘʷ ʩʣʫʞʙʘ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʟʘʢʦʥʘʤʠ ʈʌ çʆ ʟʘʱʠʪʝ 

ʧʨʘʚ ʧʦʪʨʝʙʠʪʝʣʝʡè, çʆ ʢʘʯʝʩʪʚʝ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢ-

ʪʦʚè, çʆ ʩʝʨʪʠʬʠʢʘʮʠʠ ʧʨʦʜʫʢʮʠʠ ʠ ʫʩʣʫʛè ʧʨʦʚʦʜʠʪʩʷ ʦʙʷʟʘʪʝʣʴʥʘʷ 

ʩʝʨʪʠʬʠʢʘʮʠʷ ʪʝʭ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ, ʥʘ ʢʦʪʦʨʳʝ ʚ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʭ 

ʘʢʪʘʭ ʠʣʠ ʩʪʘʥʜʘʨʪʘʭ ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʪʨʝʙʦʚʘʥʠʷ ʧʦ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʣʷ 

ʟʜʦʨʦʚʴʷ ʠ ʞʠʟʥʠ ʛʨʘʞʜʘʥ, ʘ ʪʘʢʞʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʂʨʦʤʝ ʩʝʨʪʠ-

ʬʠʢʘʪʘ ʢʘʯʝʩʪʚʘ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ ʦʨʛʘʥʘʤʠ ʉʘʥʵʧʠʜʥʘʜʟʦʨʘ ʚʳ-

ʜʘʶʪʩʷ ʛʠʛʠʝʥʠʯʝʩʢʠʝ ʩʝʨʪʠʬʠʢʘʪʳ ʩʦʦʪʚʝʪʩʪʚʠʷ, ʛʘʨʘʥʪʠʨʫʶʱʠʝ 

ʙʝʟʦʧʘʩʥʦʩʪʴ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ, ʥʘʧʨʠʤʝʨ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʥʠʪʨʘʪʦʚ, 

ʥʠʪʨʠʪʦʚ, ʧʝʩʪʠʮʠʜʦʚ, ʩʦʣʝʡ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʠ ʜʨʫʛʠʭ ʚʨʝʜʥʳʭ 

ʚʝʱʝʩʪʚ. 

ʋʯʠʪʳʚʘʷ, ʯʪʦ ʚ ʪʦʚʘʨʥʦ-ʜʝʥʝʞʥʳʭ ʦʪʥʦʰʝʥʠʷʭ ʚʦʧʨʦʩ ʧʦʣʫʯʝ-

ʥʠʷ ʧʨʠʙʳʣʠ ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʷʚʣʷʝʪʩʷ ʛʣʘʚʥʳʤ  

ʠ ʦʩʥʦʚʥʳʤ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʤʝʜʠʮʠʥʩʢʠʤ ʘʩʧʝʢʪʦʤ ʨʘʟʚʠʪʠʷ ʜʘʥʥʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ, ʠʤʝʥʥʦ ʛʦʩʫʜʘʨʩʪʚʦ ʦʙʷʟʘʥʦ ʟʘʱʠʱʘʪʴ ʩʚʦʠʭ ʛʨʘʞʜʘʥ 

ʦʪ ʨʝʘʣʠʟʘʮʠʠ ʚʨʝʜʥʳʭ ʜʣʷ ʟʜʦʨʦʚʴʷ ʪʦʚʘʨʦʚ. ʅʠ ʚ ʦʜʥʦʡ ʩʪʨʘʥʝ ʤʠʨʘ 

ʥʝʪ 100 %-ʡ ʟʘʱʠʪʳ ʧʦʪʨʝʙʠʪʝʣʝʡ. ʅʦ ʥʘ ʦʩʥʦʚʘʥʠʠ ʠʤʝʶʱʠʭʩʷ ʜʘʥ-
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ʥʳʭ ʤʦʞʥʦ ʦʜʥʦʟʥʘʯʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʟʘʱʠʪʘ ʟʜʦʨʦʚʴʷ ʚ ʈʦʩʩʠʠ ʥʘʭʦ-

ʜʠʪʩʷ ʥʘ ʫʨʦʚʥʝ ʨʘʟʚʠʚʘʶʱʝʡʩʷ ʩʪʨʘʥʳ ʠ ʟʥʘʯʠʪʝʣʴʥʦ ʭʫʞʝ, ʯʝʤ  

ʚ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥʘʭ. ʂʦʨʨʫʧʮʠʷ ʠ ʙʶʨʦʢʨʘʪʠʟʘʮʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʘʧʧʘʨʘʪʘ ï ʦʜʥʘ ʠʟ ʛʣʘʚʥʳʭ ʧʨʠʯʠʥ ʵʪʦʛʦ. 

ʋʯʝʥʳʝ ʦʪʤʝʯʘʶʪ, ʯʪʦ ʚ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʩʪʨʘʥʘʭ ʧʦʩʪʫʧʣʝʥʠʝ  

ʚ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ ʭʣʦʨʦʨʛʘʥʠʯʝʩʢʠʭ ʧʝʩʪʠʮʠʜʦʚ, ʧʨʠʩʫʪʩʪʚʫʶʱʠʭ 

ʚ ʧʠʱʝ, ʚ 100 ʨʘʟ ʚʳʰʝ, ʯʝʤ ʚ ʙʦʣʝʝ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥʘʭ. ʕʪʦʪ ʤʝʪʘʙʦ-

ʣʠʪ ʧʦʩʪʫʧʘʝʪ ʚ ʦʨʛʘʥʠʟʤ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʩ ʨʳʙʦʡ. ʅʘ ʬʦʥʝ ʟʘʥʠ-

ʞʝʥʥʳʭ ʙʘʨʴʝʨʦʚ ʜʣʷ ʚʭʦʜʘ ʠʤʧʦʨʪʥʳʭ ʪʦʚʘʨʦʚ ʥʘ ʨʦʩʩʠʡʩʢʠʡ ʧʦʪʨʝ-

ʙʠʪʝʣʴʩʢʠʡ ʨʳʥʦʢ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ, ʯʪʦ ʜʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʭʘʨʘʢ-

ʪʝʨʝʥ ʠ ʜʣʷ ʈʦʩʩʠʠ: ʤʳ ʧʦʪʨʝʙʣʷʝʤ ʚ ʥʝʩʢʦʣʴʢʦ ʜʝʩʷʪʢʦʚ ʨʘʟ ʙʦʣʴʰʝ 

ʚʨʝʜʥʳʭ ʚʝʱʝʩʪʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʦʩʪʫʧʘʶʱʠʭ ʩ ʧʠʱʝʡ, ʯʝʤ ʥʘʩʝʣʝʥʠʝ 

ʨʘʟʚʠʪʳʭ ʩʪʨʘʥ. 

 

1.3. ʆʩʥʦʚʥʳʝ ʧʦʥʷʪʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ 
 

ʇʨʦʙʣʝʤʘ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ ï ʩʣʦʞʥʘʷ ʢʦʤ-

ʧʣʝʢʩʥʘʷ ʧʨʦʙʣʝʤʘ, ʪʨʝʙʫʶʱʘʷ ʜʣʷ ʩʚʦʝʛʦ ʨʝʰʝʥʠʷ ʫʩʠʣʠʡ ʢʘʢ ʩʦ 

ʩʪʦʨʦʥʳ ʫʯʝʥʳʭ-ʙʠʦʭʠʤʠʢʦʚ, ʤʠʢʨʦʙʠʦʣʦʛʦʚ, ʪʦʢʩʠʢʦʣʦʛʦʚ ʠ ʜʨ., ʪʘʢ 

ʠ ʩʦ ʩʪʦʨʦʥʳ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ, ʩʘʥʠʪʘʨʥʦ-ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʭ ʩʣʫʞʙ, 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʦʨʛʘʥʦʚ ʠ ʧʦʪʨʝʙʠʪʝʣʝʡ. 

ʇʦʜ ʙʝʟʦʧʘʩʥʦʩʪʴʶ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ ʩʣʝʜʫʝʪ ʧʦʥʠʤʘʪʴ ʦʪ-

ʩʫʪʩʪʚʠʝ ʦʧʘʩʥʦʩʪʠ ʜʣʷ ʟʜʦʨʦʚʴʷ ʯʝʣʦʚʝʢʘ ʧʨʠ ʠʭ ʫʧʦʪʨʝʙʣʝʥʠʠ ʢʘʢ  

ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʦʩʪʨʦʛʦ ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ (ʧʠʱʝʚʳʝ ʦʪʨʘʚʣʝ-

ʥʠʷ ʠ ʧʠʱʝʚʳʝ ʠʥʬʝʢʮʠʠ), ʪʘʢ ʠ ʚʦʟʤʦʞʥʦʡ ʦʧʘʩʥʦʩʪʠ ʦʪʜʘʣʝʥʥʳʭ 

ʧʦʩʣʝʜʩʪʚʠʡ (ʢʘʥʮʝʨʦʛʝʥʥʦʝ, ʤʫʪʘʛʝʥʥʦʝ ʠ ʪʝʨʘʪʦʛʝʥʥʦʝ ʜʝʡʩʪʚʠʝ). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʝʟʦʧʘʩʥʳʤʠ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʧʨʦʜʫʢʪʳ ʧʠʪʘʥʠʷ,  

ʥʝ ʦʢʘʟʳʚʘʶʱʠʝ ʚʨʝʜʥʦʛʦ, ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʟʜʦʨʦʚʴʝ 

ʥʘʩʪʦʷʱʝʛʦ ʠ ʙʫʜʫʱʠʭ ʧʦʢʦʣʝʥʠʡ. 

ʉ ʧʨʦʜʫʢʪʘʤʠ ʧʠʪʘʥʠʷ ʚ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ ʤʦʛʫʪ ʧʦʩʪʫʧʘʪʴ 

ʟʥʘʯʠʪʝʣʴʥʳʝ ʢʦʣʠʯʝʩʪʚʘ ʚʝʱʝʩʪʚ, ʦʧʘʩʥʳʭ ʜʣʷ ʝʛʦ ʟʜʦʨʦʚʴʷ. ʇʦʵʪʦ-

ʤʫ ʦʩʪʨʦ ʩʪʦʷʪ ʧʨʦʙʣʝʤʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʦʚʳʰʝʥʠʝʤ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ 

ʟʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʦʙʲʝʢʪʠʚʥʦʩʪʴ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ʧʠʱʝʚʳʭ ʧʨʦ-

ʜʫʢʪʦʚ, ʛʘʨʘʥʪʠʨʫʶʱʠʭ ʠʭ ʙʝʟʦʧʘʩʥʦʩʪʴ ʜʣʷ ʟʜʦʨʦʚʴʷ ʧʦʪʨʝʙʠʪʝʣʷ. 

ʇʠʱʝʚʳʝ ʧʨʦʜʫʢʪʳ ï ʩʣʦʞʥʳʝ ʤʥʦʛʦʢʦʤʧʦʥʝʥʪʥʳʝ ʩʠʩʪʝʤʳ, 

ʩʦʩʪʦʷʱʠʝ ʠʟ ʩʦʪʝʥ ʭʠʤʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ, ʢʦʪʦʨʳʝ ʫʩʣʦʚʥʦ ʤʦʞʥʦ 

ʨʘʟʜʝʣʠʪʴ ʥʘ 3 ʛʨʫʧʧʳ: 
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1) ʩʦʝʜʠʥʝʥʠʷ, ʠʤʝʶʱʠʝ ʘʣʠʤʝʥʪʘʨʥʦʝ ʟʥʘʯʝʥʠʝ. ʕʪʦ ʥʝʦʙʭʦ-

ʜʠʤʳʝ ʦʨʛʘʥʠʟʤʫ ʥʫʪʨʠʝʥʪʳ: ʙʝʣʢʠ, ʞʠʨʳ, ʫʛʣʝʚʦʜʳ, ʚʠʪʘʤʠʥʳ, ʤʠ-

ʥʝʨʘʣʴʥʳʝ ʚʝʱʝʩʪʚʘ; 

2) ʩʦʝʜʠʥʝʥʠʷ, ʫʯʘʩʪʚʫʶʱʠʝ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʚʢʫʩʘ, ʘʨʦʤʘʪʘ, 

ʮʚʝʪʘ, ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʠ ʠ ʧʨʦʜʫʢʪʳ ʨʘʩʧʘʜʘ ʦʩʥʦʚʥʳʭ ʥʫʪʨʠʝʥʪʦʚ, 

ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʝ ʚʝʱʝʩʪʚʘ (ɹɸɺ). ʆʥʠ ʥʦʩʷʪ ʫʩʣʦʚʥʦ ʥʝʘʣʠ-

ʤʝʥʪʘʨʥʳʡ ʭʘʨʘʢʪʝʨ. ʂ ʵʪʦʡ ʛʨʫʧʧʝ ʦʪʥʦʩʷʪ ʪʘʢʞʝ ʧʨʠʨʦʜʥʳʝ ʩʦʝʜʠ-

ʥʝʥʠʷ, ʦʙʣʘʜʘʶʱʠʝ ʘʥʪʠʘʣʠʤʝʥʪʘʨʥʳʤʠ (ʧʨʝʧʷʪʩʪʚʫʶʪ ʦʙʤʝʥʫ ʥʫʪ-

ʨʠʝʥʪʦʚ, ʥʘʧʨʠʤʝʨ, ʘʥʪʠʚʠʪʘʤʠʥʳ) ʠ ʪʦʢʩʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ (ʬʘ-

ʟʠʥ ʚ ʬʘʩʦʣʠ, ʩʦʣʘʥʠʥ ʚ ʢʘʨʪʦʬʝʣʝ); 

3) ʯʫʞʝʨʦʜʥʳʝ, ʧʦʪʝʥʮʠʘʣʴʥʦ ʦʧʘʩʥʳʝ ʩʦʝʜʠʥʝʥʠʷ ʘʥʪʨʦʧʦʛʝʥ-

ʥʦʛʦ ʠʣʠ ʧʨʠʨʦʜʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ʉʦʛʣʘʩʥʦ ʧʨʠʥʷʪʦʡ ʪʝʨʤʠʥʦʣʦ-

ʛʠʠ, ʠʭ ʥʘʟʳʚʘʶʪ ʟʘʛʨʷʟʥʠʪʝʣʷʤʠ, ʢʦʥʪʘʤʠʥʘʥʪʘʤʠ, ʢʩʝʥʦʙʠʦʪʠʢʘ-

ʤʠ, ʪʦʢʩʠʢʘʥʪʘʤʠ, ʯʫʞʝʨʦʜʥʳʤʠ ʭʠʤʠʯʝʩʢʠʤʠ ʚʝʱʝʩʪʚʘʤʠ. ʕʪʠ ʩʦ-

ʝʜʠʥʝʥʠʷ ʤʦʛʫʪ ʠʤʝʪʴ ʦʨʛʘʥʠʯʝʩʢʫʶ ʠ ʥʝʦʨʛʘʥʠʯʝʩʢʫʶ ʧʨʠʨʦʜʫ, 

ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʝ ʧʨʦʠʩʭʦʞʜʝʥʠʝ. 

ʂ ʦʩʥʦʚʥʳʤ ʧʫʪʷʤ ʟʘʛʨʷʟʥʝʥʠʷ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ ʠ ʧʨʦʜʦʚʦʣʴ-

ʩʪʚʝʥʥʦʛʦ ʩʳʨʴʷ ʦʪʥʦʩʷʪ: 

 ʧʦʩʪʫʧʣʝʥʠʝ ʚ ʧʨʦʜʫʢʪʳ ʧʠʪʘʥʠʷ ʪʦʢʩʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʠʟ ʦʢ-

ʨʫʞʘʶʱʝʡ ʩʨʝʜʳ (ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ, ʧʦʯʚʳ, ʚʦʜʦʝʤʦʚ); 

 ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝʨʘʟʨʝʰʝʥʥʳʭ ʧʠʱʝʚʳʭ ʜʦʙʘʚʦʢ (ʢʨʘʩʠʪʝʣʝʡ, 

ʘʥʪʠʦʢʩʠʜʘʥʪʦʚ, ʢʦʥʩʝʨʚʘʥʪʦʚ) ʠʣʠ ʧʨʠʤʝʥʝʥʠʝ ʨʘʟʨʝʰʝʥʥʳʭ ʚ ʧʦ-

ʚʳʰʝʥʥʳʭ ʜʦʟʘʭ; 

 ʧʨʠʤʝʥʝʥʠʝ ʥʦʚʳʭ ʥʝʪʨʘʜʠʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ ʠʣʠ ʦʪʜʝʣʴʥʳʭ ʧʠʱʝʚʳʭ ʚʝʱʝʩʪʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʦ-

ʣʫʯʝʥʥʳʭ ʧʫʪʝʤ ʭʠʤʠʯʝʩʢʦʛʦ ʠ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʠʥʪʝʟʘ; 

 ʦʙʨʘʟʦʚʘʥʠʝ ʚ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʘʭ ʵʥʜʦʛʝʥʥʳʭ ʪʦʢʩʠʯʝʩʢʠʭ 

ʩʦʝʜʠʥʝʥʠʡ ʚ ʧʨʦʮʝʩʩʝ ʪʝʧʣʦʚʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ (ʥʘʧʨʠʤʝʨ, ʢʠʧʷʯʝʥʠʷ, 

ʞʘʨʝʥʠʷ, ʦʙʣʫʯʝʥʠʷ), ʜʨʫʛʠʭ ʩʧʦʩʦʙʦʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ; 

 ʥʝʩʦʙʣʶʜʝʥʠʝ ʩʘʥʠʪʘʨʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʚ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʠʟʚʦʜ-

ʩʪʚʘ ʠ ʭʨʘʥʝʥʠʷ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʦʙʨʘʟʦʚʘʥʠʶ 

ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʪʦʢʩʠʥʦʚ (ʤʠʢʦʪʦʢʩʠʥʦʚ, ʙʦʪʫʣʦʪʦʢʩʠʥʦʚ ʠ ʜʨ.); 

 ʤʠʛʨʘʮʠʷ ʚ ʧʨʦʜʫʢʪʳ ʧʠʪʘʥʠʷ ʪʦʢʩʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʠʟ ʧʠʱʝ-

ʚʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʧʦʩʫʜʳ, ʠʥʚʝʥʪʘʨʷ, ʪʘʨʳ, ʫʧʘʢʦʚʦʢ ʚʩʣʝʜʩʪʚʠʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʝʨʘʟʨʝʰʝʥʥʳʭ ʧʦʣʠʤʝʨʥʳʭ, ʨʝʟʠʥʦʚʳʭ ʠ ʤʝʪʘʣʣʠʯʝ-

ʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ; 

 ʟʘʛʨʷʟʥʝʥʠʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʠ ʧʨʦʜʫʢʪʦʚ ʞʠ-

ʚʦʪʥʦʚʦʜʩʪʚʘ ʧʝʩʪʠʮʠʜʘʤʠ, ʠʩʧʦʣʴʟʫʝʤʳʤʠ ʜʣʷ ʙʦʨʴʙʳ ʩ ʚʨʝʜʠʪʝʣʷ-
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ʤʠ ʨʘʩʪʝʥʠʡ ʠ ʚ ʚʝʪʝʨʠʥʘʨʥʦʡ ʧʨʘʢʪʠʢʝ ʜʣʷ ʧʨʦʬʠʣʘʢʪʠʢʠ ʟʘʙʦʣʝʚʘ-

ʥʠʡ ʞʠʚʦʪʥʳʭ; 

 ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʞʠʚʦʪʥʦʚʦʜʩʪʚʝ ʠ ʧʪʠʮʝʚʦʜʩʪʚʝ ʥʝʨʘʟʨʝʰʝʥ-

ʥʳʭ ʢʦʨʤʦʚʳʭ ʜʦʙʘʚʦʢ, ʢʦʥʩʝʨʚʘʥʪʦʚ, ʩʪʠʤʫʣʷʪʦʨʦʚ ʨʦʩʪʘ, ʧʨʦʬʠʣʘʢ-

ʪʠʯʝʩʢʠʭ ʠ ʣʝʯʝʙʥʳʭ ʤʝʜʠʢʘʤʝʥʪʦʚ ʠʣʠ ʧʨʠʤʝʥʝʥʠʝ ʨʘʟʨʝʰʝʥʥʳʭ 

ʜʦʙʘʚʦʢ ʠ ʜʨʫʛʠʭ ʩʦʝʜʠʥʝʥʠʡ ʚ ʧʦʚʳʰʝʥʥʳʭ ʜʦʟʘʭ; 

 ʥʘʨʫʰʝʥʠʝ ʛʠʛʠʝʥʠʯʝʩʢʠʭ ʧʨʘʚʠʣ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʫʜʦʙʨʝʥʠʡ  

(ʚ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʝ), ʦʨʦʩʠʪʝʣʴʥʳʭ ʚʦʜ, ʪʚʝʨʜʳʭ ʠ ʞʠʜʢʠʭ ʦʪʭʦʜʦʚ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ, ʢʦʤʤʫʥʘʣʴʥʳʭ ʠ ʜʨʫʛʠʭ ʩʪʦʯ-

ʥʳʭ ʚʦʜ, ʦʩʘʜʢʦʚ ʦʯʠʩʪʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʠ ʪ. ʜ. 

ʇʠʱʘ ʤʦʞʝʪ ʙʳʪʴ ʠʩʪʦʯʥʠʢʦʤ ʠ ʥʦʩʠʪʝʣʝʤ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʧʦ-

ʪʝʥʮʠʘʣʴʥʦ ʦʧʘʩʥʳʭ ʜʣʷ ʟʜʦʨʦʚʴʷ ʯʝʣʦʚʝʢʘ ʭʠʤʠʯʝʩʢʠʭ ʠ ʙʠʦʣʦʛʠʯʝ-

ʩʢʠʭ ʚʝɦ ʝʩʪʚ. ʆʥʠ ʧʦʧʘʜʘʶʪ ʠ ʥʘʢʘʧʣʠʚʘʶʪʩʷ ʚ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʘʭ 

ʢʘʢ ʚ ʙʠʦʣʦʛʠʯʝʩʢʦʡ, ʪʘʢ ʠ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʧʠʱʝʚʦʡ ʮʝʧʠ. 

ɹʠʦʣʦʛʠʯʝʩʢʘʷ ʮʝʧʴ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ,  ʦʙʝʩʧʝʯʠʚʘʝʪ ʦʙʤʝʥ ʚʝ-

ʱʝʩʪʚ ʤʝʞʜʫ ʞʠʚʳʤʠ ʦʨʛʘʥʠʟʤʘʤʠ, ʘ ʩ ʚʦʟʜʫʭʦʤ, ʚʦʜʦʡ ʠ ʧʦʯʚʦʡ ï  

ʩ ʜʨʫʛʦʡ. ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʤʦʞʥʦ ʧʨʠʚʝʩʪʠ ʤʠʛʨʘʮʠʶ ʠʥʩʝʢʪʠʮʠ-

ʜʦʚ ʚ ʧʠʱʝʚʦʡ ʮʝʧʠ (ʨʠʩ. 1). 
 

 

ʆʩʪʘʪʢʠ ʠʥʩʝʢʪʠʮʠʜʦʚ, 

ʨʘʩʪʚʦʨʝʥʥʳʝ ʠʣʠ 

ʚʟʚʝʰʝʥʥʳʝ ʚ ʚʦʜʝ 

 

 

ʇʦʛʣʦʱʘʶʪʩʷ 

ʧʣʘʥʢʪʦʥʥʳʤʠ 

ʦʨʛʘʥʠʟʤʘʤʠ 

(ʭ10) 

 

 

ʂʦʥʮʝʥʪʨʠʨʫʶʪʩ ̫

ʚ ʜʘʬʥʠʷʭ ʠ ʜʨʫʛʠʭ 

ʤʝʣʢʠʭ ʨʘʢʦʦʙʨʘʟʥʳʭ 

(ʭ50) 

 

 

 

 

 

ɽʱʝ ʙʦʣʴʰʝ 

ʢʦʥʮʝʥʪʨʠʨʫʶʪʩʷ 

ʚ ʨʳʙʘʭ  

(ʭ10) 

 

 

ɸʢʢʫʤʫʣʠʨʫʶʪʩʷ 

ʚ ʧʪʠʮʘʭ, ʧʠʪʘʶʱʠʭʩ ̫

ʨʳʙʦʡ 

(ʭ10) 

 

 

ʈʠʩ. 1. ʄʠʛʨʘʮʠʷ ʠ ʢʫʤʫʣʷʮʠʷ ʠʥʩʝʢʪʠʮʠʜʦʚ ʚ ʧʠʱʝʚʦʡ ʮʝʧʠ 

 

 

ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʧʠʱʝʚʘʷ ʮʝʧʴ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʚʩʝ ʵʪʘʧʳ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʠ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʜʦʚʦʣʴʩʪ-

ʚʝʥʥʦʛʦ ʩʳʨʴʷ ʠ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ, ʘ ʪʘʢʞʝ ʠʭ ʭʨʘʥʝʥʠʝ, ʫʧʘʢʦʚʢʫ  

ʠ ʤʘʨʢʠʨʦʚʢʫ. 

ʈʝʰʘʶʱʝʝ ʟʥʘʯʝʥʠʝ ʧʨʠ ʦʮʝʥʢʝ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʪʦʚ ʠʤʝʶʪ ʧʦ-

ʢʘʟʘʪʝʣʠ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʠʭ ʧʠʱʝʚʫʶ ʮʝʥʥʦʩʪʴ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ. 
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ʉʪʝʧʝʥʴ ʟʘʛʨʷʟʥʝʥʠʷ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʛʦ ʩʳʨʴʷ ʠ ʧʠʱʝʚʳʭ 

ʧʨʦʜʫʢʪʦʚ ʪʦʢʩʠʢʘʥʪʘʤʠ ʟʘʚʠʩʠʪ ʦʪ ʩʪʝʧʝʥʠ ʟʘʛʨʷʟʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʦʜ ʪʦʢʩʠʢʘʥʪʘʤʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʧʦʥʠ-

ʤʘʶʪ ʪʘʢʠʝ ʚʨʝʜʥʳʝ ʚʝʱʝʩʪʚʘ, ʢʦʪʦʨʳʝ ʨʘʩʧʨʦʩʪʨʘʥʷʶʪʩʷ ʚ ʦʢʨʫ-

ʞʘʶʱʝʡ ʥʘʩ ʩʨʝʜʝ ʜʘʣʝʢʦ ʟʘ ʧʨʝʜʝʣʳ ʩʚʦʝʛʦ ʧʝʨʚʦʥʘʯʘʣʴʥʦʛʦ ʤʝʩʪʦ-

ʥʘʭʦʞʜʝʥʠʷ ʠ ʚ ʩʚʷʟʠ ʩ ʵʪʠʤ ʦʢʘʟʳʚʘʶʪ ʙʦʣʝʝ ʠʣʠ ʤʝʥʝʝ ʩʢʨʳʪʥʦʝ 

ʚʨʝʜʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʞʠʚʦʪʥʳʭ ʠʣʠ ʨʘʩʪʝʥʠʷ, ʘ ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ ʠ ʥʘ 

ʯʝʣʦʚʝʢʘ. ʕʪʦ ʤʦʛʫʪ ʙʳʪʴ ʧʨʠʨʦʜʥʳʝ ʷʜʦʚʠʪʳʝ ʚʝʱʝʩʪʚʘ, ʥʘʧʨʠʤʝʨ 

ʪʝ, ʯʪʦ ʨʘʩʩʝʠʚʘʶʪʩʷ ʧʦ ɿʝʤʣʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʳʜʝʣʝʥʠʷ ʛʘʟʦʚ ʚʫʣʢʘʥʘ-

ʤʠ, ʦʜʥʘʢʦ ʧʦʜʣʠʥʥʳʝ ʪʦʢʩʠʢʘʥʪʳ ï ʵʪʦ, ʢʘʢ ʧʨʘʚʠʣʦ, ʪʝ ʷʜʦʚʠʪʳʝ 

ʚʝʱʝʩʪʚʘ, ʢʦʪʦʨʳʝ ʩʘʤ ʯʝʣʦʚʝʢ ʥʝʦʩʤʦʪʨʠʪʝʣʴʥʦ ʚʢʣʶʯʘʝʪ ʚ ʢʨʫʛʦʚʦ-

ʨʦʪ ʧʨʠʨʦʜʳ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ ʚ ʙʠʦʩʬʝʨʝ 

ʮʠʨʢʫʣʠʨʫʝʪ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʟʣʠʯʥʳʭ ʪʦʢʩʠʢʘʥʪʦʚ ʥʝʦʨʛʘʥʠ-

ʯʝʩʢʦʡ ʠ ʦʨʛʘʥʠʯʝʩʢʦʡ ʧʨʠʨʦʜʳ, ʦʙʣʘʜʘʶʱʠʭ ʨʘʟʥʦʡ ʩʪʝʧʝʥʴʶ ʪʦʢ-

ʩʠʯʥʦʩʪʠ. 

ʊʦʢʩʠʢʘʥʪʳ, ʧʦʧʘʜʘʷ ʚ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ, ʩʧʦʩʦʙʥʳ ʥʘʢʘʧʣʠ-

ʚʘʪʴʩʷ ʚ ʧʦʯʚʘʭ, ʚʦʜʦʝʤʘʭ, ʨʘʩʧʨʦʩʪʨʘʥʷʪʩɹʷ ʥʘ ʪʳʩʷʯʠ ʢʠʣʦʤʝʪʨʦʚ  

ʩ ʘʪʤʦʩʬʝʨʥʳʤʠ ʠ ʚʦʜʥʳʤʠ ʧʦʪʦʢʘʤʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʠʦʣʦʛʠʯʝʩʢʠ 

ʘʢʪʠʚʥʳʝ ʚʝʱʝʩʪʚʘ (ɹɸɺ), ʩʦʜʝʨʞʘɦ ʠʝʩʷ ʚ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ, 

ʨʘʩʪʝʥʠʷʭ, ʤʝʜʠʢʘʤʝʥʪʘʭ, ʥʝ ʷʚʣʷʶʪʩʷ ʪʦʢʩʠʢʘʥʪʘʤʠ ʩʨʝʜʳ ʜʦ ʪʝʭ 

ʧʦʨ, ʧʦʢʘ ʦʥʠ ʥʝ ʧʦʧʘʜʫʪ ʚ ʚʠʜʝ ʫʩʪʦʡʯʠʚʳʭ ʦʩʪʘʪʦʯʥʳʭ ʩʦʝʜʠʥʝʥʠʡ 

ʚ ʧʦʯʚʫ, ʚʦʟʜʫʭ, ʩʪʦʯʥʳʝ ʚʦʜʳ ʠ ʥʝ ʩʪʘʥʫʪ ʧʨʠʯʠʥʦʡ ʙʝʜʳ. ʅʘʧʨʠʤʝʨ, 

ʥʝʬʪʴ ʣʠʰʴ ʪʦʛʜʘ ʩʪʘʥʦʚʠʪʩʷ ʪʦʢʩʠʢʘʥʪʦʤ, ʢʦʛʜʘ ʪʝʨʧʠʪ ʘʚʘʨʠʶ ʢʘ-

ʢʦʡ-ʥʠʙʫʜʴ ʪʘʥʢʝʨ ʠ ʚʩʷ ʤʘʩʩʘ ʚʳʪʝʢʰʝʡ ʥʝʬʪʠ ʧʦʩʪʫʧʘʝʪ ʚ ʧʠʱʝʚʳʝ 

ʮʝʧʠ ʤʦʨʩʢʠʭ ʞʠʚʦʪʥʳʭ. ʅʦ ʠ ʵʪʦ ʧʨʠʦʙʨʝʣʦ ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ 

ʣʠʰʴ ʪʦʛʜʘ, ʢʦʛʜʘ ʧʦʜʦʙʥʳʝ ʩʣʫʯʘʠ ʫʯʘʩʪʠʣʠʩʴ. 

ʇʝʨʝʜʚʠʛʘʷʩʴ ʧʦ ʧʠʱʝʚʳʤ ʮʝʧʷʤ ʠ ʧʦʧʘʜʘʷ ʚ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ, 

ʪʦʢʩʠʯʥʳʝ ʚʝʱʝʩʪʚʘ ʤʦʛʫʪ ʚʳʟʚʘʪʴ ʩʝʨʴʝʟʥʳʝ ʥʘʨʫʰʝʥʠʷ ʟʜʦʨʦʚʴʷ ï 

ʦʪ ʦʩʪʨʳʭ ʦʪʨʘʚʣʝʥʠʡ ʩ ʣʝʪʘʣʴʥʳʤ ʠʩʭʦʜʦʤ ʜʦ ʟʘʙʦʣʝʚʘʥʠʡ, ʧʨʦʷʚ-

ʣʷʶʱʠʭʩʷ ʧʦʨʦʡ ʪʦʣʴʢʦ ʯʝʨʝʟ ʛʦʜʳ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚʳʜʝʣʷʶʪ ʩʣʝ-

ʜʫʶʱʠʝ ʧʦʩʣʝʜʩʪʚʠʷ ʚʦʟʜʝʡʩʪʚʠʷ ʪʦʢʩʠʢʘʥʪʦʚ: 

1. ɸʣʣʝʨʛʝʥʥʦʝ ï ʧʦʚʳʰʝʥʠʝ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ ʢ ʢʘ-

ʢʦʤʫ-ʣʠʙʦ ʚʝʱʝʩʪʚʫ, ʢʦʪʦʨʦʝ ʷʚʣʷʝʪʩʷ ʜʣʷ ʥʝʛʦ ʚʦʟʙʫʜʠʪʝʣʝʤ ʙʦʣʝʟ-

ʥʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ; 

2. ʂʘʥʮʝʨʦʛʝʥʥʦʝ ï ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ ʥʦʚʦʦʙʨʘ-

ʟʦʚʘʥʠʡ; 
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3. ʄʫʪʘʛʝʥʥʦʝ ï ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʢʘʯʝʩʪʚʝʥʥʳʭ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ 

ʠʟʤʝʥʝʥʠʡ ʚ ʛʝʥʝʪʠʯʝʩʢʦʤ ʘʧʧʘʨʘʪʝ ʢʣʝʪʢʠ; 

4. ʊʝʨʘʪʦʛʝʥʥʦʝ ï ʧʦʷʚʣʝʥʠʝ ʘʥʦʤʘʣʠʡ ʚ ʨʘʟʚʠʪʠʠ ʧʣʦʜʘ, ʚʳ-

ʟʚʘʥʥʳʭ ʩʪʨʫʢʪʫʨʥʳʤʠ, ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ ʠ ʙʠʦʭʠʤʠʯʝʩʢʠʤʠ ʠʟʤʝ-

ʥʝʥʠʷʤʠ ʚ ʦʨʛʘʥʠʟʤʝ ʤʘʪʝʨʠ ʠ ʧʣʦʜʘ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʦʢʨʫʞʘʶʱʘʷ ʩʨʝʜʘ ʦʩʪʘʝʪʩʷ ʛʣʘʚʥʳʤ ʠʩʪʦʯ-

ʥʠʢʦʤ ʟʘʛʨʷʟʥʝʥʠʷ ʩʳʨʴʷ ʠ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʧʦʷʚʣʷʁ ʪʩʷ ʥʦʚʳʝ ʠ ʤʦʜʠʬʠʮʠʨʫʶʪʩʷ ʩʪʘʨʳʝ ʪʝʭʥʦʣʦʛʠʠ ʧʦʣʫʯʝʥʠʷ 

ʧʨʦʜʫʢʪʦʚ, ʢʦʪʦʨʳʝ ʩʚʷʟʘʥʳ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʞʝʩʪʢʠʭ ʚʠʜʦʚ ʚʦʟʜʝʡʩʪ-

ʚʠʷ ʥʘ ʩʳʨʴʝ ʠ ʧʦʣʫʧʨʦʜʫʢʪʳ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʪʦʢ-

ʩʠʯʥʳʭ ʚʝɦ ʝʩʪʚ. 

ʇʨʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʨʷʜ ʭʠʤʠʯʝʩʢʠʭ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ 

ʚʝʱʝʩʪʚ ʤʦʛʫʪ ʩʪʘʥʦʚʠʪʴʩʷ ʪʦʢʩʠʯʥʳʤʠ. ʇʦʜ ʪʦʢʩʠʯʥʦʩʪʴʶ ʩʦʚʨʝ-

ʤʝʥʥʘʷ ʪʦʢʩʠʢʦʣʦʛʠʷ ʧʦʥʠʤʘʝʪ ʩʧʦʩʦʙʥʦʩʪʴ ʚʝʱʝʩʪʚʘ ʥʘʥʦʩʠʪʴ ʚʨʝʜ 

ʞʠʚʦʤʫ ʦʨʛʘʥʠʟʤʫ. 

ʇʨʝʜʣʦʞʝʥʘ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʚʝʱʝʩʪʚ ʧʦ ʧʨʠʟʥʘʢʫ ʪʦʢʩʠʯʥʦʩʪʠ 

(ʤʛ/ʢʛ): 
 

ʏʨʝʟʚʳʯʘʡʥʦ ʪʦʢʩʠʯʥʳʝ ééééééééé...    ʄʝʥʝʝ 5 

ɺr ʩʦʢʦʪʦʢʩʠʯʥʳʝ éééééééééééé. ʦʪ 5 ʜʦ 50 

ʋʤʝʨʝʥʥʦ ʪʦʢʩʠʯʥʳʝ ééééééééééé ʦʪ 50 ʜʦ 500 

ʄʘʣʦʪʦʢʩʠʯʥʳʝ ééééééééééééé. ʦʪ 500 ʜʦ 5000 

ʇʨʘʢʪʠʯʝʩʢʠ ʥʝʪʦʢʩʠʯʥʳʝ éééééééé... ʦʪ 5000 ʜʦ 15000 

ʇʨʘʢʪʠʯʝʩʢʠ ʙʝʟʚʨʝʜʥʳʝ ééééééééé.. ɹʦʣʝʝ 15000 
 

ɼʣʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʦʢʩʠʯʥʦʩʪʠ ʚʝʱʝʩʪʚ ʚʚʝ-

ʜʝʥʦ ʧʦʥʷʪʠʝ ʣʝʪʘʣʴʥʦʡ ʜʦʟʳ (ʃɼ). 

ʉʫʱʝʩʪʚʫʶʪ ʜʚʝ ʦʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʦʢʩʠʯʥʦʩʪʠ ï ʃɼ50  

ʠ ʃɼ100 ï ʜʦʟʳ, ʚʳʟʳʚʘʶʱʠʝ ʧʨʠ ʦʜʥʦʢʨʘʪʥʦʤ ʚʚʝʜʝʥʠʠ ʛʠʙʝʣʴ 50 

ʠʣʠ 100 % ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʞʠʚʦʪʥʳʭ. 

ɺʝʣʠʯʠʥʘ t0,5 ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʚʨʝʤʷ ʧʦʣʫʚʳʚʝʜʝʥʠʷ ʠʟ ʦʨʛʘʥʠʟʤʘ 

ʪʦʢʩʠʥʘ ʠ ʧʨʦʜʫʢʪʦʚ ʝʛʦ ʧʨʝʚʨʘʱʝʥʠʷ. ɼʣʷ ʨʘʟʥʳʭ ʪʦʢʩʠʥʦʚ ʦʥʦ ʤʦ-

ʞʝʪ ʩʦʩʪʘʚʣʷʪʴ ʦʪ ʥʝʩʢʦʣʴʢʠʭ ʯʘʩʦʚ ʜʦ ʥʝʩʢʦʣʴʢʠʭ ʜʝʩʷʪʢʦʚ ʣʝʪ. 

ʊʦʢʩʠʯʥʦʩʪʴ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʚʝʱʝʩʪʚʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʜʦʟʦʡ ʜʘʥ-

ʥʦʛʦ ʚʝʱʝʩʪʚʘ, ʜʣʠʪʝʣʴʥʦʩʪʴʶ ʠ ʩʧʦʩʦʙʦʤ ʝʛʦ ʧʦʩʪʫʧʣʝʥʠʷ ʚ ʦʨʛʘ-

ʥʠʟʤ. 

ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʛʠʛʠʝʥʳ ʧʠʪʘʥʠʷ ʤʝʞʜʫʥʘʨʦʜʥʳʤʠ ʦʨʛʘʥʠʟʘ-

ʮʠʷʤʠ ɺʆɿ, ʌɸʆ, ʦʨʛʘʥʘʤʠ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʦʪʜʝʣʴʥʳʭ ʛʦʩʫʜʘʨʩʪʚ 

ʧʨʠʥʷʪʳ ʙʘʟʠʩʥʳʝ (ʦʩʥʦʚʥʳʝ) ʧʦʢʘʟʘʪʝʣʠ: ʇɼʂ, ɼʉɼ, ɼʉʇ. 



 17 

ʇɼʂ ï ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ (ʤʛ/ʢʛ) ʯʫʞʝʨʦʜʥʦ-

ʛʦ ʚʝʱʝʩʪʚʘ ʚ ʘʪʤʦʩʬʝʨʝ, ʚʦʜʝ, ʧʨʦʜʫʢʪʘʭ ʧʠʪʘʥʠʷ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʣʷ ʟʜʦʨʦʚʴʷ ʯʝʣʦʚʝʢʘ. ʇɼʂ ï ʵʪʦ ʪʘʢʠʝ ʢʦʥʮʝʥʪʨʘ- 

ʮʠʠ, ʢʦʪʦʨʳʝ ʧʨʠ ʝʞʝʜʥʝʚʥʦʤ ʚʦʟʜʝʡʩʪʚʠʠ ʚ ʪʝʯʝʥʠʝ ʩʢʦʣʴ ʫʛʦʜʥʦ 

ʜʣʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʥʝ ʤʦʛʫʪ ʚʳʟʚʘʪʴ ʟʘʙʦʣʝʚʘʥʠʡ ʠʣʠ ʦʪʢʣʦʥʝʥʠʡ  

ʚ ʩʦʩʪʦʷʥʠʠ ʟʜʦʨʦʚʴʷ, ʦʙʥʘʨʫʞʠʚʘʝʤʳʭ ʩʦʚʨʝʤʝʥʥʳʤʠ ʤʝʪʦʜʘʤʠ  

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʚ ʞʠʟʥʠ ʥʘʩʪʦʷʱʝʛʦ ʠ ʧʦʩʣʝʜʫʶʱʠʭ ʧʦʢʦʣʝʥʠʡ  

(ɻʆʉʊ 17.4.1.01ï84). 
 

ʇɼʂ = ɼʉʇ/ʨ, 
 

ʛʜʝ ɼʉʇ ï ʜʦʧʫʩʪʠʤʦʝ ʩʫʪʦʯʥʦʝ ʧʦʪʨʝʙʣʝʥʠʝ, ʤʛ/ʩʫʪ; ʨ ï ʢʦʣʠʯʝʩʪʚʦ 

ʧʨʦʜʫʢʪʦʚ ʚ ʩʫʪʦʯʥʦʤ ʨʘʮʠʦʥʝ, ʚ ʢʦʪʦʨʦʤ ʤʦʞʝʪ ʩʦʜʝʨʞʘʪʴʩʷ ʯʫʞʝ-

ʨʦʜʥʦʝ ʚʝɦ ʝʩʪʚʦ, ʢʛ/ʩʫʪ. 

ɼʉʇ ï ʜʦʧʫʩʪʠʤʦʝ ʩʫʪʦʯʥʦʝ ʧʦʪʨʝʙʣʝʥʠʝ (ʤʛ/ʩʫʪ) ï ʚʝʣʠʯʠʥʘ, 

ʨʘʩʩʯʠʪʳʚʘʝʤʘʷ ʢʘʢ ʧʨʦʠʟʚʝʜʝʥʠʝ ɼʉɼ ʥʘ ʩʨʝʜʥʶʶ ʚʝʣʠʯʠʥʫ ʤʘʩʩʳ 

ʪʝʣʘ (60 ʢʛ): 
 

ɼʉɼ  60. 
 

ɼʉɼ ï ʜʦʧʫʩʪʠʤʘʷ ʩʫʪʦʯʥʘʷ ʜʦʟʘ (ʤʛ/ʢʛ ʤʘʩʩʳ ʪʝʣʘ) ï ʤʘʢʩʠ-

ʤʘʣʴʥʦʝ ʝʞʝʜʥʝʚʥʦʝ ʧʦʩʪʫʧʣʝʥʠʝ ʚʝʱʝʩʪʚʘ, ʢʦʪʦʨʦʝ ʥʝ ʦʢʘʟʳʚʘʝʪ ʥʝ-

ʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʟʜʦʨʦʚʴʝ ʯʝʣʦʚʝʢʘ ʚ ʪʝʯʝʥʠʝ ʚʩʝʡ ʞʠʟʥʠ. 

ɺ ʬʝʜʝʨʘʣʴʥʦʤ ʟʘʢʦʥʝ çʆ ʢʘʯʝʩʪʚʝ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʠʱʝʚʳʭ 

ʧʨʦʜʫʢʪʦʚè ʛʦʚʦʨʠʪʩʷ, ʯʪʦ çʙʝʟʦʧʘʩʥʦʩʪʴ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ ï  

ʩʦʩʪʦʷʥʠʝ ʦʙʦʩʥʦʚʘʥʥʦʡ ʫʚʝʨʝʥʥʦʩʪʠ ʚ ʪʦʤ, ʯʪʦ ʧʠʱʝʚʳʝ ʧʨʦʜʫʢʪʳ 

ʧʨʠ ʦʙʳʯʥʳʭ ʫʩʣʦʚʠʷʭ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʝ ʷʚʣʷʶʪʩʷ ʚʨʝʜʥʳʤʠ  

ʠ ʥʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʦʧʘʩʥʦʩʪʠ ʜʣʷ ʟʜʦʨʦʚʴʷ ʥʳʥʝʰʥʝʛʦ ʠ ʙʫʜʫʱʠʭ ʧʦ-

ʢʦʣʝʥʠʡè. 

ʆʜʥʘʢʦ ʝʱʝ ʚ 1980-ʭ ʛʦʜʘʭ ʙʳʣʘ ʧʦʩʪʘʚʣʝʥʘ ʧʦʜ ʩʦʤʥʝʥʠʝ ʙʝʟ-

ʦʧʘʩʥʦʩʪʴ ʜʣʷ ʟʜʦʨʦʚʴʷ ʯʝʣʦʚʝʢʘ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠ-

ʤʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ. ʊʘʢ, ʚ ʭʦʜʝ ʦʙʩʣʝʜʦʚʘʥʠʷ 

100 ʧʨʘʢʪʠʯʝʩʢʠ ʟʜʦʨʦʚʳʭ ʣʠʮ ʘʜʝʢʚʘʪʥʦʛʦ ʚʦʟʨʘʩʪʘ, ʨʘʙʦʪʘʶʱʠʭ  

ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʘʭ, ʛʜʝ ʦʩʪʨʳʝ ʠ ʭʨʦʥʠʯʝʩʢʠʝ ʠʥʪʦʢʩʠʢʘʮʠʠ ʭʠʤʠʯʝ-

ʩʢʠʤʠ ʚʝʱʝʩʪʚʘʤʠ ʤʘʣʦʚʝʨʦʷʪʥʳ, ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʠʟ-ʟʘ ʧʨʠʩʫʪʩʪ-

ʚʠʷ ʚ ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʳʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ ʚ ʚʦʟʜʫʰʥʦʡ ʩʨʝʜʝ ʨʷʜʘ 

ʭʠʤʠʯʝʩʢʠʭ ʘʛʝʥʪʦʚ (ʬʝʥʦʣʘ, ʙʝʥʟʦʣʘ, ʘʮʝʪʦʥʘ ʠ ʜʨ.) ʫ ʨʘʙʦʪʘʶʱʠʭ 

ʚʦʟʥʠʢʣʠ ʜʦʢʣʠʥʠʯʝʩʢʠʝ (ʩʢʨʳʪʳʝ) ʬʦʨʤʳ ʨʘʩʩʪʨʦʡʩʪʚʘ ʩʠʩʪʝʤʳ ʢʨʦ-

ʚʦʦʙʨʘʱʝʥʠʷ: ʥʘʨʫʰʝʥʠʝ ʦʩʥʦʚʥʳʭ ʬʫʥʢʮʠʡ ʩʝʨʜʮʘ, ʪʦʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ 

ʘʨʪʝʨʠʘʣʴʥʳʭ ʩʦʩʫʜʦʚ, ʨʝʛʠʦʥʘʨʥʦʡ ʛʝʤʦʜʠʥʘʤʠʢʠ, ʣʠʧʠʜʥʦʛʦ ʦʙʤʝʥʘ. 
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ɸʤʝʨʠʢʘʥʩʢʠʝ ʩʧʝʮʠʘʣʠʩʪʳ ʧʦʜʯʝʨʢʠʚʘʶʪ, ʯʪʦ ʫʩʪʘʥʦʚʣʝʥʥʳʝ 

ʫʨʦʚʥʠ ʇɼʂ ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʥʘ ʪʦ, ʯʪʦ ʚʩʝ ʥʘʩʝ-

ʣʝʥʠʝ ʦʜʠʥʘʢʦʚʦ ʯʫʚʩʪʚʠʪʝʣʴʥʦ ʢ ʟʘʛʨʷʟʥʝʥʠʷʤ. ʆʩʦʙʘʷ ʯʫʚʩʪʚʠʪʝʣʴ-

ʥʦʩʪʴ ʙʝʨʝʤʝʥʥʳʭ ʞʝʥʱʠʥ, ʜʝʪʝʡ ʠ ʧʦʞʠʣʳʭ ʣʶʜʝʡ ʚ ʵʪʦʤ ʧʦʜʭʦʜʝ 

ʥʝ ʦʪʨʘʞʘʝʪʩʷ. 

ʅʘʠʙʦʣʝʝ ʦʧʘʩʥʳʤʠ ʩ ʤʝʜʠʮʠʥʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʠʩʪʦʯʥʠʢʘʤʠ 

ʚʨʝʜʥʳʭ ʭʠʤʠʯʝʩʢʠʭ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʘʛʝʥʪʦʚ ʷʚʣʷʶʪʩʷ ʧʨʠʤʝʩʠ  

ʚ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʘʭ. ʂ ʦʩʥʦʚʥʳʤ ʟʘʛʨʷʟʥʠʪʝʣʷʤ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢ-

ʪʦʚ ʦʪʥʦʩʷʪʩʷ ʧʝʩʪʠʮʠʜʳ, ʠʭ ʤʝʪʘʙʦʣʠʪʳ ʠ ʧʨʦʜʫʢʪʳ ʜʝʛʨʘʜʘʮʠʠ; 

ʥʠʪʨʘʪʳ, ʥʠʪʨʠʪʳ ʠ N-ʥʠʪʨʦʟʦʩʦʝʜʠʥʝʥʠʷ; ʪʦʢʩʠʯʥʳʝ ʤʝʪʘʣʣʳ; ʧʦʣʠ-

ʮʠʢʣʠʯʝʩʢʠʝ ʘʨʦʤʘʪʠʯʝʩʢʠʝ ʫʛʣʝʚʦʜʦʨʦʜʳ (ʇɸʋ); ʧʦʣʠʭʣʦʨʠʨʦʚʘʥ-

ʥʳʝ ʠ ʧʦʣʠʙʨʦʤʠʨʦʚʘʥʥʳʝ ʜʠ- ʠ ʪʨʠʬʝʥʠʣʳ; ʘʥʪʠʙʠʦʪʠʢʠ ʠ ʩʪʠʤʫʣʷ-

ʪʦʨʳ ʨʦʩʪʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ; ʤʠʢʦʪʦʢʩʠʥʳ ʥʠʟh ʠʭ 

ʛʨʠʙʦʚ; ʚ ʦʩʦʙʫʶ ʩʘʤʦʩʪʦʷʪʝʣʴʥʫʶ ʢʘʪʝʛʦʨʠʶ ʚʳʜʝʣʷʶʪ ʨʘʜʠʦʘʢʪʠʚ-

ʥʳʝ ʠʟʦʪʦʧʳ. 

ʇʨʠ ʭʨʦʥʠʯʝʩʢʦʡ ʠʥʪʦʢʩʠʢʘʮʠʠ ʨʝʰʘʶʱʝʝ ʟʥʘʯʝʥʠʝ ʧʨʠʦʙʨʝʪʘ-

ʝʪ ʩʧʦʩʦʙʥʦʩʪʴ ʚʝʱʝʩʪʚʘ ʧʨʦʷʚʣʷʪʴ ʢʫʤʫʣʷʪʠʚʥʳʝ ʩʚʦʡʩʪʚʘ, ʪ. ʝ. ʥʘ-

ʢʘʧʣʠʚʘʪʴʩʷ ʚ ʦʨʛʘʥʠʟʤʝ ʠ ʧʝʨʝʜʘʚʘʪʴʩʷ ʧʦ ʧʠʱʝʚʳʤ ʮʝʧʷʤ. ʂʘʢ ʚʠʜ-

ʥʦ ʠʟ ʨʠʩ. 1, ʠʥʩʝʢʪʠʮʠʜʳ ʧʦʧʘʚʰʠʝ ʚ ʚʦʜʫ, ʥʝ ʪʦʣʴʢʦ ʤʠʛʨʠʨʫʶʪ ʧʦ 

ʧʠʱʝʚʦʡ ʮʝʧʠ, ʥʦ ʠ ʢʫʤʫʣʠʨʫʶʪʩʷ ʥʘ ʢʘʞʜʦʡ ʧʦʩʣʝʜʫʶʱʝʡ ʩʪʘʜʠʠ, 

ʪʘʢ ʯʪʦ ʠʭ ʢʦʣʠʯʝʩʪʚʦ ʤʥʦʛʦʢʨʘʪʥʦ ʚʦʟʨʘʩʪʘʝʪ. 

ʈʦʩʩʠʡʩʢʠʝ ʚʨʘʯʠ-ʛʠʛʠʝʥʠʩʪʳ ʝʱʝ ʩ 1970-ʭ ʛʦʜʦʚ (ʝʚʨʦʧʝʡʩʢʘʷ 

ʥʘʫʢʘ ï ʩ ʢʦʥʮʘ 1960-ʭ ʛʦʜʦʚ) ʩʪʘʚʷʪ ʚʦʧʨʦʩ ʦ ʢʫʤʫʣʷʪʠʚʥʦʤ, ʥʘʢʘʧ-

ʣʠʚʘʶʱʝʤʩʷ ʚ ʪʝʯʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʣʝʪ ʚʣʠʷʥʠʠ ʚʨʝʜʥʳʭ ʚʝʱʝʩʪʚ ʥʘ 

ʟʜʦʨʦʚʴʝ ʯʝʣʦʚʝʢʘ: çɿʘʛʨʷʟʥʝʥʠʝ ʦʙʲʝʢʪʦʚ ʚʥʝʰʥʝʡ ʩʨʝʜʳ (ʧʨʦʠʟʚʦʜ-

ʩʪʚʝʥʥʦʡ, ʢʦʤʤʫʥʘʣʴʥʦʡ, ʙʳʪʦʚʦʡ ʠ ʧʨʠʨʦʜʥʦʡ) ʭʠʤʠʯʝʩʢʠʤʠ ʩʦʝʜʠ-

ʥʝʥʠʷʤʠ ʚ ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʚʝʢ ʧʨʝʜʩʪʘʚʣʷʝʪ ʨʘʩʪʫʱʫʶ ʫʛʨʦʟʫ ʟʜʦʨʦ-

ʚʴʶ ʥʘʩʝʣʝʥʠʷé ʆʜʥʘʢʦ ʧʨʦʙʣʝʤʘ ʦʪʜʘʣʝʥʥʳʭ, ʚ ʪʦʤ ʯʠʩʣʝ çʦʪʩʪʘʚ-

ʣʝʥʥʳʭè ʵʬʬʝʢʪʦʚ (ʦʪʜʘʣʝʥʥʳʝ ʧʦʨʘʞʝʥʠʷ ʩʦʩʫʜʦʚ ʠ ʩʝʨʜʮʘ, ʙʣʘʩʪʦ-

ʤʦʛʝʥʝʟ, ʧʘʨʝʟʳ ʠ ʧʘʨʘʣʠʯʠ, ʩʢʣʝʨʦʟ ʦʨʛʘʥʦʚ ï ʧʨʝʞʜʝ ʚʩʝʛʦ ʣʝʛʢʠʭ, 

ʧʦʯʝʢ ʠ ʧʝʯʝʥʠ, ʥʘʨʫʰʝʥʠʷ ʢʦʩʪʥʦʡ ʩʠʩʪʝʤʳ, ʥʘʨʫʰʝʥʠʷ ʨʝʧʨʦʜʫʢ-

ʪʠʚʥʦʡ ʬʫʥʢʮʠʠ ï ʠʟʤʝʥʝʥʠʷ ʛʦʥʘʜ, ʚʣʠʷʥʠʝ ʚʝʱʝʩʪʚ ʥʘ ʧʣʦʜ ʠ ʧʦ-

ʪʦʤʩʪʚʦ ʠ ʪ.ʜ.) ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʦʮʝʩʩʝ ʨʝʰʝʥʠʷè. ʋʯʝʥʳʝ ʧʦʜ ʪʝʨʤʠ-

ʥʦʤ çʦʪʜʘʣʝʥʥʳʡ ʵʬʬʝʢʪè ʧʦʥʠʤʘʶʪ ʨʘʟʚʠʪʠʝ ʙʦʣʝʟʥʝʪʚʦʨʥʳʭ ʧʨʦ-

ʮʝʩʩʦʚ ʠ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʩʦʩʪʦʷʥʠʡ ʫ ʠʥʜʠʚʠʜʫʫʤʦʚ, ʠʤʝʚʰʠʭ ʢʦʥ-

ʪʘʢʪ ʩ ʭʠʤʠʯʝʩʢʠʤʠ ʟʘʛʨʷʟʥʝʥʠʷʤʠ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ, ʚ ʦʪʜʘʣʝʥʥʳʝ 

ʩʨʦʢʠ ʠʭ ʞʠʟʥʠ, ʘ ʪʘʢʞʝ ʚ ʪʝʯʝʥʠʝ ʞʠʟʥʠ ʥʝʩʢʦʣʴʢʠʭ ʧʦʢʦʣʝʥʠʡ ʠʭ 
                                                 

 ʈʫʤʷʥʮʝʚʘ ɽ.ɽ. ʊʦʚʘʨʳ, ʚʨʝʜʥʳʝ ʜʣʷ ʟʜʦʨʦʚʴʷ. ï ʄ.: ʃʦʛʦʩ, 2005. ï 392 ʩ. 
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ʧʦʪʦʤʩʪʚʘ. ɺʚʦʜʷ ʪʝʨʤʠʥ çʦʪʩʪʘʚʣʝʥʥʳʡ ʵʬʬʝʢʪè, ʦʥʠ ʧʦʜʯʝʨʢʠʚʘʶʪ 

ʧʦʷʚʣʝʥʠʝ ʟʘʙʦʣʝʚʘʥʠʡ ʯʝʨʝʟ ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʧʦʩʣʝ ʧʨʝʢʨʘɦ ʝʥʠʷ 

ʭʠʤʠʯʝʩʢʠʭ ʜʝʡʩʪʚʠʡ. 

ʅʝʦʙʭʦʜʠʤʦ ʪʘʢʞʝ ʫʯʠʪʳʚʘʪʴ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʝ ʜʝʡʩʪʚʠʝ ʥʝ-

ʩʢʦʣʴʢʠʭ ʯʫʞʝʨʦʜʥʳʭ ʚʝʱʝʩʪʚ ʧʨʠ ʦʜʥʦʚʨʝʤʝʥʥʦʤ ʧʦʩʪʫʧʣʝʥʠʠ ʚ ʦʨ-

ʛʘʥʠʟʤ. ʈʘʟʣʠʯʘʶʪ ʜʚʘ ʦʩʥʦʚʥʳʭ ʵʬʬʝʢʪʘ: ʘʥʪʘʛʦʥʠʟʤ ï ʵʬʬʝʢʪ ʚʦʟ-

ʜʝʡʩʪʚʠʷ ʜʚʫʭ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ʚʝʱʝʩʪʚ, ʧʨʠ ʢʦʪʦʨʦʤ ʦʜʥʦ ʚʝʱʝʩʪʚʦ 

ʦʩʣʘʙʣʷʝʪ ʜʝʡʩʪʚʠʝ ʜʨʫʛʦʛʦ; ʩʠʥʝʨʛʠʟʤ ï ʵʬʬʝʢʪ ʚʦʟʜʝʡʩʪʚʠʷ, ʧʨʝ-

ʚʳʰʘʶʱʠʡ ʩʫʤʤʫ ʵʬʬʝʢʪʦʚ ʚʦʟʜʝʡʩʪʚʠʷ ʢʘʞʜʦʛʦ ʬʘʢʪʦʨʘ (ʥʘʧʨʠʤʝʨ, 

ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʢʩʝʥʦʙʠʦʪʠʢʦʚ ʠ ʥʝʢʦʪʦʨʳʭ ʤʝʜʠʢʘ-

ʤʝʥʪʦʚ). 

 

1.4. ʉʘʥʠʪʘʨʥʘʷ ʦʭʨʘʥʘ ʠ ʵʢʩʧʝʨʪʠʟʘ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ 
 

ʉʘʥʠʪʘʨʥʘʷ ʦʭʨʘʥʘ ʠ ʵʢʩʧʝʨʪʠʟʘ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ ʚʢʣʶʯʘʝʪ  

ʚ ʩʝʙʷ ʙʦʣʴʰʦʡ ʢʨʫʛ ʚʦʧʨʦʩʦʚ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʥʘʩʝʣʝʥʠʷ ʚʳʩʦʢʦʢʘ-

ʯʝʩʪʚʝʥʥʳʤʠ ʧʨʦʜʫʢʪʘʤʠ ʧʠʪʘʥʠʷ. 

ʆʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʩʘʥʠʪʘʨʥʦʡ ʦʭʨʘʥʝ ʧʨʦ-

ʜʫʢʪʦʚ ʷʚʣʝ̫ʪʩʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʩʪʘʥʜʘʨʪʠʟʘʮʠʷ. 

ɹʦʣʴʰʫʶ ʨʦʣʴ ʚ ʚʳʧʫʩʢʝ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʭ ʧʠʱʝʚʳʭ ʧʨʦ-

ʜʫʢʪʦʚ ʠ ʛʦʪʦʚʦʡ ʧʠʱʠ ʠʛʨʘʶʪ ʚʝʜʦʤʩʪʚʝʥʥʳʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʭʠ-

ʤʠʢʦ-ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʠʝ ʣʘʙʦʨʘʪʦʨʠʠ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʧʠʱʝʚʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʠʱʝʚʳʝ ʣʘʙʦʨʘʪʦʨʠʠ ʥʘ ʢʨʫʧ-

ʥʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʧʠʪʘʥʠʷ, ʮʝʥʪʨʘʣʴʥʳʝ ʩʘʥʠʪʘʨʥʦ-

ʧʠʱʝʚʳʝ ʣʘʙʦʨʘʪʦʨʠʠ ʚ ʦʙʣʘʩʪʷʭ, ʢʨʘʷʭ ʠ ʢʨʫʧʥʳʭ ʛʦʨʦʜʘʭ. 

ʉʪʝʧʝʥʴ ʧʨʠʛʦʜʥʦʩʪʠ ʧʨʦʜʫʢʪʦʚ ʜʣʷ ʧʠʪʘʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʯʝ-

ʩʪʚʦʤ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ. 

ʉʨʝʜʠ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ ʨʘʟʣʠʯʘʶʪ: 

 ʧʦʢʘʟʘʪʝʣʠ ʧʦʣʥʦʮʝʥʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʚʢʣʶʯʘʶʪ ʧʠʱʝʚʫʶ (ʧʦ-

ʪʨʝʙʠʪʝʣʴʩʢʠʝ ʩʚʦʡʩʪʚʘ) ʠ ʙʠʦʣʦʛʠʯʝʩʢʫʶ (ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪ-

ʚʘ) ʮʝʥʥʦʩʪʴ; 

 ʧʦʢʘʟʘʪʝʣʠ ʩʘʥʠʪʘʨʥʦ-ʵʧʠʜʝʤʠʯʝʩʢʦʡ ʙʝʟʫʧʨʝʯʥʦʩʪʠ, ʢʦʪʦʨʳʝ 

ʚʢʣʁʯʘʶʪ: 

ʘ) ʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʦʩʪʴ ï ʦʪʩʫʪʩʪʚʠʝ ʧʨʦʮʝʩʩʦʚ ʧʦʨʯʠ (ʛʥʠʝʥʠʷ, 

ʦʢʠʩʣʝʥʠʷ, ʧʨʦʛʦʨʢʘʥʠʷ, ʦʩʘʣʠʚʘʥʠʷ, ʙʨʦʞʝʥʠʷ, ʧʣʝʩʥʝʚʝʥʠʷ); 

ʙ) ʙʝʟʚʨʝʜʥʦʩʪʴ ï ʦʪʩʫʪʩʪʚʠʝ ʟʘʛʨʷʟʥʠʪʝʣʝʡ ʙʠʦʣʦʛʠʯʝʩʢʦʡ, ʭʠ-

ʤʠʯʝʩʢʦʡ ʠ ʤʝʭʘʥʠʯʝʩʢʦʡ ʧʨʠʨʦʜʳ (ʧʘʪʦʛʝʥʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, 

ʪʦʢʩʠʯʝʩʢʠʭ ʰʪʘʤʤʦʚ ʛʨʠʙʦʚ, ʷʜʦʚʠʪʳʭ ʚʝʱʝʩʪʚ ʦʨʛʘʥʠʯʝʩʢʦʡ ʠ ʥʝ-
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ʦʨʛʘʥʠʯʝʩʢʦʡ ʧʨʠʨʦʜʳ, ʚʨʝʜʥʳʭ ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʨʠʤʝʩʝʡ, ʥʘʩʝʢʦʤʳʭ-

ʚʨʝʜʠʪʝʣʝʡ). 

ʇʨʠ ʦʮʝʥʢʝ ʧʠʱʝʚʦʡ ʮʝʥʥʦʩʪʠ ʧʨʦʜʫʢʪʦʚ ʦʧʨʝʜʝʣʷʶʪ ʩʪʝʧʝʥʴ 

ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʠʟ ʥʠʭ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʡ ʧʠʱʠ ʚ ʨʘʟ-

ʥʦʦʙʨʘʟʥʦʤ ʘʩʩʦʨʪʠʤʝʥʪʝ, ʩ ʭʦʨʦʰʠʤʠ ʚʢʫʩʦʚʳʤʠ ʢʘʯʝʩʪʚʘʤʠ, ʣʝʛʢʦʡ 

ʧʝʨʝʚʘʨʠʚʘʝʤʦʩʪʴʶ, ʚʳʩʦʢʦʡ ʫʜʦʙʦʚʘʨʠʤʦʩʪʴʶ ʠ ʤʘʣʦʡ ʧʨʠʝʜʘʝʤʦ-

ʩʪʴʶ. 

ɹʠʦʣʦʛʠʯʝʩʢʘʷ ʮʝʥʥʦʩʪʴ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʧʫʪʝʤ ʚʳʷʩʥʝʥʠʷ ʭʠ-

ʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʧʨʦʜʫʢʪʦʚ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʩʧʦʩʦʙʥʦʩʪʠ ʫʜʦʚʣʝʪʚʦ-

ʨʷʪʴ ʧʦʪʨʝʙʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ ʚ ʵʥʝʨʛʝʪʠʯʝʩʢʦʤ, ʧʣʘʩʪʠʯʝʩʢʦʤ ʤʘʪʝ-

ʨʠʘʣʝ ʠ ʢʘʪʘʣʠʩʪʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚʘʭ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʥʦʨʤʘʣʴʥʳʡ 

ʭʦʜ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ. 

ʇʣʘʥʦʚʘʷ ʛʠʛʠʝʥʠʯʝʩʢʘʷ ʵʢʩʧʝʨʪʠʟʘ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ ʧʨʦʚʦ-

ʜʠʪʩʷ ʚ ʧʦʨʷʜʢʝ ʧʨʝʜʫʧʨʝʜʠʪʝʣʴʥʦʛʦ ʠ ʪʝʢʫʱʝʛʦ ʩʘʥʠʪʘʨʥʦʛʦ ʥʘʜʟʦʨʘ 

ʥʘ ʧʦʜʢʦʥʪʨʦʣʴʥʳʭ ʦʙʲʝʢʪʘʭ ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʦʙʱʝʩʪʚʝʥ-

ʥʦʛʦ ʧʠʪʘʥʠʷ ʠ ʪʦʨʛʦʚʣʠ. ʆʩʥʦʚʥʘʷ ʮʝʣʴ ʪʘʢʦʡ ʵʢʩʧʝʨʪʠʟʳ ï ʢʦʥʪʨʦʣʴ 

ʟʘ ʩʦʙʣʶʜʝʥʠʝʤ ʛʠʛʠʝʥʠʯʝʩʢʠʭ ʠ ʩʘʥʠʪʘʨʥʦ-ʧʨʦʪʠʚʦʵʧʠʜʝʤʠʯʝʩʢʠʭ 

ʧʨʘʚʠʣ ʠ ʥʦʨʤ ʧʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ, ʚʳʧʫʩʢʝ, ʭʨʘʥʝʥʠʠ, ʪʨʘʥʩʧʦʨʪʠʨʦʚ-

ʢʝ ʠ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ. 

ɺʥʝʧʣʘʥʦʚʘʷ ʛʠʛʠʝʥʠʯʝʩʢʘʷ ʵʢʩʧʝʨʪʠʟʘ ʧʨʦʚʦʜʠʪʩʷ ʧʦ ʩʧʝʮʠ-

ʘʣʴʥʳʤ ʩʘʥʠʪʘʨʥʦ-ʵʧʠʜʝʤʠʯʝʩʢʠʤ ʧʦʢʘʟʘʥʠʷʤ (ʟʘʙʦʣʝʚʘʥʠʷ, ʩʚʷʟʘʥ-

ʥʳʝ ʩ ʫʧʦʪʨʝʙʣʝʥʠʝʤ ʧʨʦʜʫʢʪʦʚ; ʧʠʱʝʚʳʝ ʦʪʨʘʚʣʝʥʠʷ ʠ ʜʨ.), ʧʦ ʧʦʨʫ-

ʯʝʥʠʶ ʚʳʰʝʩʪʦʷɦ ʠʭ ʦʨʛʘʥʦʚ ʠ ʫʯʨʝʞʜʝʥʠʡ ʉʘʥʠʪʘʨʥʦ-ʵʧʠʜʝʤʠʦʣʦ-

ʛʠʯʝʩʢʦʡ ʩʣʫʞʙʳ (ʉʕʉ), ʩʣʝʜʩʪʚʝʥʥʳʭ ʠ ʩʫʜʝʙʥʳʭ ʦʨʛʘʥʦʚ, ʧʨʠ ʚʦʟ-

ʥʠʢʥʦʚʝʥʠʠ ʨʘʟʥʦʛʣʘʩʠʡ ʤʝʞʜʫ ʤʝʩʪʥʳʤʠ ʉʕʉ ʠ ʭʦʟʷʡʩʪʚʝʥʥʳʤʠ 

ʦʨʛʘʥʠʟʘʮʠʷʤʠ. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʥʢʨʝʪʥʦʡ ʮʝʣʠ ʧʨʠ ʛʠʛʠʝʥʠʯʝʩʢʦʡ ʵʢʩʧʝʨʪʠ-

ʟʝ ʤʦʛʫʪ ʨʝʰʘʪʴʩʷ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

 ʫʩʪʘʥʦʚʣʝʥʠʝ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʧʨʦʜʫʢʪʘ, ʠʭ ʭʘ-

ʨʘʢʪʝʨ ʠ ʧʨʠʯʠʥʳ ʵʪʠʭ ʠʟʤʝʥʝʥʠʡ; 

 ʦʙʥʘʨʫʞʝʥʠʝ ʚʨʝʜʥʳʭ ʧʨʠʤʝʩʝʡ ʠʣʠ ʢʘʢʠʭ-ʣʠʙʦ ʧʦʩʪʦʨʦʥʥʠʭ 

ʚʝʱʝʩʪʚ ʚ ʢʦʣʠʯʝʩʪʚʘʭ, ʧʨʝʚʳʰʘʶʱʠʭ ʇɼʂ; 

 ʦʧʨʝʜʝʣʝʥʠʝ ʦʪʢʣʦʥʝʥʠʡ ʚ ʭʠʤʠʯʝʩʢʦʤ ʩʦʩʪʘʚʝ ʧʨʦʜʫʢʪʦʚ  

ʠ ʧʨʠʯʠʥʳ ʵʪʠʭ ʦʪʢʣʦʥʝʥʠʡ; 

 ʫʩʪʘʥʦʚʣʝʥʠʝ ʭʘʨʘʢʪʝʨʘ ʠ ʩʪʝʧʝʥʠ ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʦʙʩʝʤʝʥʝʥ-

ʥʦʩʪʠ ʧʨʦʜʫʢʪʘ; 
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 ʚʳʷʩʥʝʥʠʝ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʚ ʘʩʧʝʢʪʝ ʦʧʨʝʜʝʣʝʥʠʷ 

ʚʦʟʤʦʞʥʦʩʪʠ ʫʯʘʩʪʠʷ ʧʨʦʜʫʢʪʘ ʚ ʨʝʘʣʠʟʘʮʠʠ ʤʝʭʘʥʠʟʤʘ ʧʝʨʝʜʘʯʠ ʪʦʡ 

ʠʣʠ ʠʥʦʡ ʠʥʬʝʢʮʠʠ; 

 ʚʳʷʚʣʝʥʠʝ ʥʘʨʫʰʝʥʠʡ ʛʠʛʠʝʥʠʯʝʩʢʠʭ ʠ ʩʘʥʠʪʘʨʥʦ-ʧʨʦʪʠʚʦ-

ʵʧʠʜʝʤʠʯʝʩʢʠʭ ʧʨʘʚʠʣ ʠ ʥʦʨʤ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ, ʭʨʘʥʝʥʠʠ, ʪʨʘʥʩ-

ʧʦʨʪʠʨʦʚʢʝ ʠ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʜʫʢʮʠʠ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʠʟʤʝʥʝʥʠ ʁʠʭ 

ʩʚʦʡʩʪʚ. 

ʇʨʦʚʝʜʝʥʠʝ ʛʠʛʠʝʥʠʯʝʩʢʦʡ ʵʢʩʧʝʨʪʠʟʳ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ɻ ʪʘʧʳ: 

1. ʀʟʫʯʝʥʠʝ ʜʘʥʥʳʭ ʦ ʧʨʦʜʫʢʪʝ. 

2. ʆʙʱʠʡ ʦʩʤʦʪʨ ʧʘʨʪʠʠ ʧʨʦʜʫʢʪʦʚ ʥʘ ʤʝʩʪʝ. 

3. ʃʘʙʦʨʘʪʦʨʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ. 

4. ʆʙʦʙʱʝʥʠʝ ʜʘʥʥʳʭ ʠ ʩʦʩʪʘʚʣʝʥʠʝ ʘʢʪʘ ʩʘʥʠʪʘʨʥʦʡ ʵʢʩʧʝʨʪʠʟʳ. 

ʇʨʠ ʠʟʫʯʝʥʠʠ ʜʘʥʥʳʭ ʦ ʧʨʦʜʫʢʪʝ ʩʚʝʜʝʥʠʷ ʯʝʨʧʘʶʪʩʷ ʠʟ ʜʚʫʭ 

ʠʩʪʦʯʥʠʢʦʚ: 

1. ʀʟ ʩʦʧʨʦʚʦʜʠʪʝʣʴʥʳʭ ʜʦʢʫʤʝʥʪʦʚ (ʪʨʘʥʩʧʦʨʪʥʳʝ ʥʘʢʣʘʜʥʳʝ, 

ʚʝʪʝʨʠʥʘʨʥʦ-ʩʘʥʠʪʘʨʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʘ ʠ ʢʘʯʝʩʪʚʝʥʥʳʝ ʫʜʦʩʪʦʚʝʨʝ-

ʥʠʷ ï ʩʝʨʪʠʬʠʢʘʪʳ, ʘʢʪʳ ʧʨʝʜʰʝʩʪʚʫʶʱʠʭ ʵʢʩʧʝʨʪʠʟ ʠ ʜʨ.). 

2. ʇʨʠ ʦʧʨʦʩʝ ʣʠʮ, ʚ ʚʝʜʝʥʠʠ ʢʦʪʦʨʳʭ ʥʘʭʦʜʠʪʩʷ ʧʨʦʜʫʢʪ, ʠ ʣʠʮ, 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʝʛʦ ʦʙʨʘʙʦʪʢʝ. 

ʆʩʤʦʪʨ ʧʘʨʪʠʠ ʧʨʦʜʫʢʪʦʚ ʥʘ ʤʝʩʪʝ ʥʘʯʠʥʘʝʪʩʷ ʩ ʫʩʪʘʥʦʚʣʝʥʠʷ 

ʩʦʩʪʦʷʥʠʷ ʪʘʨʳ ʠ ʟʘʢʘʥʯʠʚʘʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝʤ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʭ 

ʩʚʦʡʩʪʚ ʧʨʦʜʫʢʪʘ. 

ʃʘʙʦʨʘʪʦʨʥʳʡ ʵʪʘʧ ʛʠʛʠʝʥʠʯʝʩʢʦʡ ʵʢʩʧʝʨʪʠʟʳ ʧʨʦʜʫʢʪʦʚ ʧʨʦ-

ʚʦʜʠʪʩʷ ʣʠʰʴ ʚ ʪʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʥʘ ʤʝʩʪʝ ʥʝʚʦʟʤʦʞʥʦ ʨʝʰʠʪʴ 

ʚʦʧʨʦʩ ʠ ʦʙʦʩʥʦʚʘʪʴ ʚʳʚʦʜʳ. ʆʙʨʘʟʮʳ, ʠʟʲʷʪʳʝ ʜʣʷ ʣʘʙʦʨʘʪʦʨʥʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ, ʜʦʣʞʥʳ ʦʪʨʘʞʘʪʴ ʩʚʦʡʩʪʚʘ ʚʩʝʡ ʧʘʨʪʠʠ ʧʨʦʜʫʢʪʦʚ,  

ʘ ʚ ʩʣʫʯʘʝ ʝʝ ʨʘʟʥʦʨʦʜʥʦʩʪʠ ï ʦʪʜʝʣʴʥʳʭ ʢʘʯʝʩʪʚʝʥʥʦ ʨʘʟʣʠʯʥʳʭ ʯʘʩ-

ʪʝʡ. ʇʨʠ ʣʘʙʦʨʘʪʦʨʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ ʚ ʟʘʚʠʩʠ-

ʤʦʩʪʠ ʦʪ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʤʝʪʦʜʳ (ʬʠ-

ʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ, ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʠʝ, ʙʠʦʣʦʛʠʯʝʩʢʠʝ, ʛʝʣʴʤʠʥʪʦʣʦ-

ʛʠʯʝʩʢʠʝ, ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ, ʨʘʜʠʦʣʦʛʠʯʝʩʢʠʝ ʠ ʜʨ.). 

ʕʢʩʧʝʨʪʠʟʘ ʟʘʢʘʥʯʠʚʘʝʪʩʷ ʩʦʩʪʘʚʣʝʥʠʝʤ ʘʢʪʘ ʛʠʛʠʝʥʠʯʝʩʢʦʡ 

ʵʢʩʧʝʨʪʠʟʳ ʩ ʧʨʝʜʣʦʞʝʥʠʷʤʠ ʦ ʚʦʟʤʦʞʥʦʩʪʠ ʠ ʧʦʨʷʜʢʝ ʨʝʘʣʠʟʘʮʠʠ 

ʧʨʦʜʫʢʪʦʚ. 

ʇʨʠ ʦʙʦʙʱʝʥʠʠ ʤʘʪʝʨʠʘʣʘ ʛʠʛʠʝʥʠʯʝʩʢʦʡ ʵʢʩʧʝʨʪʠʟʳ ʧʠʱʝʚʳʭ 

ʧʨʦʜʫʢʪʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʦʜʫʢʪ ʤʦ-

ʞʝʪ ʙʳʪʴ ʦʪʥʝʩʝʥ ʢ ʪʦʡ ʠʣʠ ʠʥʦʡ ʛʨʫʧʧʝ, ʯʪʦ ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʚʦʟʤʦʞ-

ʥʦʩʪʴ ʠ ʧʦʨʷʜʦʢ ʝʛʦ ʨʝʘʣʠʟʘʮʠʠ. 
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ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʳʷʚʣʝʥʥʳʭ ʩʘʥʠʪʘʨʥʦ-ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʦʜʫʢʪ ʤʦʞʝʪ ʙʳʪʴ ʦʪʥʝʩʝʥ ʣʠʙʦ ʢ ʧʨʦʜʫʢʪʘʤ, ʧʨʠʛʦʜ-

ʥʳʤ ʚ ʧʠʱʫ (ʩʲʝʜʦʙʥʳʤ), ʣʠʙʦ ʢ ʥʝʧʨʠʛʦʜʥʳʤ (ʥʝʩʲʝʜʦʙʥʳʤ). 

ʅʝʩʲʝʜʦʙʥʳʤʠ ʩʯʠʪʘʶʪʩʷ ʧʨʦʜʫʢʪʳ ʩ ʷʚʥʳʤʠ ʧʨʠʟʥʘʢʘʤʠ ʧʦʨ-

ʯʠ, ʩʦʜʝʨʞʘʱʠʝ ʧʘʪʦʛʝʥʥʳʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ ʠ ʠʭ ʪʦʢʩʠʥʳ, ʷʜʦʚʠʪʳʝ 

ʚʝʱʝʩʪʚʘ ʦʨʛʘʥʠʯʝʩʢʦʡ ʠ ʥʝʦʨʛʘʥʠʯʝʩʢʦʡ ʧʨʠʨʦʜʳ ʠ ʜʨ. ɼʘʥʥʘʷ 

ʛʨʫʧʧʘ ʧʨʦʜʫʢʪʦʚ ʥʠ ʧʨʠ ʢʘʢʠʭ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘʭ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʠʩ-

ʧʦʣʴʟʦʚʘʥʘ ʜʣʷ ʧʠʪʘʥʠʷ. ʄʷʩʦ ʥʝʧʨʠʛʦʜʥʦ ʚ ʧʠʱʫ ʚ ʩʣʝʜʫʶʱʠʭ ʩʣʫ-

ʯʘʷʭ: 

 ʞʠʚʦʪʥʦʝ ʙʦʣʝʣʦ ʠʥʚʘʟʠʦʥʥʳʤ ʟʘʙʦʣʝʚʘʥʠʝʤ, ʧʝʨʝʜʘʶʱʠʤʩʷ 

ʯʝʣʦʚʝʢʫ; 

 ʞʠʚʦʪʥʦʝ ʙʦʣʝʣʦ ʠʥʚʘʟʠʦʥʥʳʤ ʟʘʙʦʣʝʚʘʥʠʝʤ ʚ ʪʘʢʦʡ ʩʪʝʧʝʥʠ, 

ʯʪʦ ʚʦʟʤʦʞʥʦ ʧʦʨʘʞʝʥʠʝ ʪʢʘʥʝʡ ʪʦʢʩʠʥʘʤʠ ʧʘʨʘʟʠʪʦʚ; 

 ʠʤʝʶʪʩʷ ʟʘʩʪʦʠ ʢʨʦʚʠ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʠʝ ʦ ʪʦʤ, ʯʪʦ ʞʠʚʦʪ-

ʥʦʝ ʟʘʙʠʪʦ ʚʦ ʚʨʝʤʷ ʘʛʦʥʠʠ. 

ʇʨʠ ʤʝʩʪʥʦʤ ʧʦʨʘʞʝʥʠʠ ʟʘʙʦʣʝʚʘʥʠʝʤ ʪʢʘʥʝʡ ʠ ʦʨʛʘʥʦʚ ʪʫʰʫ 

ʠʩʧʦʣʴʟʫʶʪ ʪʦʣʴʢʦ ʧʦʩʣʝ ʫʜʘʣʝʥʠʷ ʧʦʨʘʞʝʥʥʳʭ ʯʘʩʪʝʡ. 

ʅʝʩʲʝʜʦʙʥʳʝ ʧʨʦʜʫʢʪʳ ʫʥʠʯʪʦʞʘʶʪ, ʧʝʨʝʨʘʙʘʪʳʚʘʶʪ ʜʣʷ ʪʝʭ-

ʥʠʯʝʩʢʠʭ ʮʝʣʝʡ ʠʣʠ, ʩ ʨʘʟʨʝʰʝʥʠʷ ʚʝʪʝʨʠʥʘʨʥʦʛʦ ʥʘʜʟʦʨʘ, ʥʘʧʨʘʚʣʷ-

ʶʪ ʥʘ ʢʦʨʤ ʩʢʦʪʫ. ʋʥʠʯʪʦʞʝʥʠʝ ʥʝʩʲʝʜʦʙʥʳʭ ʧʨʦʜʫʢʪʦʚ ʤʦʞʝʪ ʧʨʦ-

ʠʟʚʦʜʠʪʴʩʷ ʧʫʪʝʤ ʩʞʠʛʘʥʠʷ, ʟʘʢʘʧʳʚʘʥʠʷ ʚ ʟʝʤʣʶ ʩ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ 

ʜʝʥʘʪʫʨʘʮʠʝʡ, ʚʳʚʦʟʘ ʜʣʷ ʢʦʤʧʦʩʪʠʨʦʚʘʥʠʷ ʠ ʪ. ʜ. ʅʘ ʫʥʠʯʪʦʞʝʥʥʳʝ 

ʧʨʦʜʫʢʪʳ ʩʦʩʪʘʚʣʷʝʪʩʷ ʩʧʝʮʠʘʣʥɹʳʡ ʘʢʪ. 

ʉʲʝʜʦʙʥʳʝ ʧʨʦʜʫʢʪʳ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʤʦʛʫʪ ʙʳʪʴ ʩʪʘʥʜʘʨʪʥʳʤʠ 

ʠ ʥʝʩʪʘʥʜʘʨʪʥʳʤʠ. 

ʉʪʘʥʜʘʨʪʥʳʤʠ ʥʘʟʳʚʘʶʪ ʪʘʢʠʝ ʧʨʦʜʫʢʪʳ, ʢʦʪʦʨʳʝ ʧʦ ʧʠʪʘʪʝʣʴ-

ʥʦʡ ʮʝʥʥʦʩʪʠ ʠ ʩʘʥʠʪʘʨʥʦ-ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʦʪʚʝʯʘ-

ʶʪ ʪʨʝʙʦʚʘʥʠʷʤ ʩʪʘʥʜʘʨʪʘ. ʆʥʠ ʤʦʛʫʪ ʙʳʪʴ ʨʝʘʣʠʟʦʚʘʥʳ ʙʝʟ ʦʛʨʘʥʠ-

ʯʝʥʠʷ. 

ʅʝʩʪʘʥʜʘʨʪʥʳʝ ʧʨʦʜʫʢʪʳ ʠʤʝʶʪ ʦʪʢʣʦʥʝʥʠʷ ʣʠʙʦ ʚ ʩʘʥʠʪʘʨʥʦ-

ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʷʭ, ʣʠʙʦ ʚ ʧʦʢʘʟʘʪʝʣʷʭ ʧʦʣʥʦʮʝʥʥʦʩʪʠ, 

ʣʠʙʦ ʧʦ ʦʙʝʠʤ ʵʪʠʤ ʛʨʫʧʧʘʤ. ʅʝʩʪʘʥʜʘʨʪʥʳʝ ʧʠʱʝʚʳʝ ʧʨʦʜʫʢʪʳ ʦʪ-

ʥʦʩʷʪ ʢ ʛʨʫʧʧʝ ʧʨʦʜʫʢʪʦʚ ʩ ʧʦʥʠʞʝʥʥʦʡ ʧʠʱʝʚʦʡ ʮʝʥʥʦʩʪʴʶ (ʥʘʧʨʠ-

ʤʝʨ, ʤʦʣʦʢʦ ʧʦʥʠʞʝʥʥʦʡ ʞʠʨʥʦʩʪʠ) ʠʣʠ ʢ ʛʨʫʧʧʝ ʫʩʣʦʚʥʦ ʩʲʝʜʦʙʥʳʭ 

ʧʨʦʜʫʢʪʦʚ (ʥʘʧʨʠʤʝʨ, ʩʣʘʙʦ ʟʘʨʘʞʝʥʥʦʝ ʬʠʥʥʦʟʥʦʝ ʤʷʩʦ). ʅʝʩʪʘʥ-

ʜʘʨʪʥʳʝ ʧʨʦʜʫʢʪʳ ʩ ʧʦʥʠʞʝʥʥʦʡ ʧʠʱʝʚʦʡ ʮʝʥʥʦʩʪʴʶ ʥʝ ʤʦʛʫʪ ʙʳʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʧʠʱʫ ʥʘ ʦʙʱʠʭ ʦʩʥʦʚʘʥʠʷʭ. ʇʦʪʨʝʙʣʝʥʠʝ ʧʠʱʝʚʳʭ 

ʧʨʦʜʫʢʪʦʚ ʩ ʧʦʥʠʞʝʥʥʦʡ ʧʠʱʝʚʦʡ ʮʝʥʥʦʩʪʴʶ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʦʧʨʝ-
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ʜʝʣʝʥʥʳʤʠ ʢʦʥʪʠʥʛʝʥʪʘʤʠ ʥʘʩʝʣʝʥʠʷ. ʆʥʠ ʥʝ ʨʝʢʦʤʝʥʜʫʶʪʩʷ ʜʣʷ ʧʠ-

ʪʘʥʠʷ ʚ ʜʝʪʩʢʠʭ ʢʦʣʣʝʢʪʠʚʘʭ, ʙʦʣʴʥʠʮʘʭ ʠ ʜʨ. ʅʝʩʪʘʥʜʘʨʪʥʳʝ ʫʩʣʦʚʥʦ 

ʩʲʝʜʦʙʥʳʝ ʧʨʦʜʫʢʪʳ ʤʦʛʫʪ ʙʳʪʴ ʨʝʘʣʠʟʦʚʘʥʳ ʪʦʣʴʢʦ ʧʦʩʣʝ ʩʦʦʪʚʝʪ-

ʩʪʚʫʶʱʝʡ ʩʧʝʮʠʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ (ʛʣʫʙʦʢʘʷ ʪʝʧʣʦʚʘʷ ʦʙʨʘʙʦʪʢʘ, ʟʘ-

ʤʦʨʘʞʠʚʘʥʠʝ, ʧʦʩʦʣ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʜʝʡʩʪʚʫʶʱʠʤʠ ʠʥʩʪʨʫʢʮʠʷʤʠ), 

ʜʝʣʘʶʱʝʡ ʵʪʠ ʧʨʦʜʫʢʪʳ ʙʝʟʚʨʝʜʥʳʤʠ ʜʣʷ ʟʜʦʨʦʚʴʷ ʧʦʪʨʝʙʠʪʝʣʝʡ. 

ʅʘʨʷʜʫ ʩ ʫʧʦʤʷʥʫʪʳʤʠ ʛʨʫʧʧʘʤʠ ʧʨʦʜʫʢʪʦʚ ʩʣʝʜʫʝʪ ʨʘʟʣʠʯʘʪʴ 

ʩʫʨʨʦʛʘʪʳ ʠ ʬʘʣʴʩʠʬʠʮʠʨʦʚʘʥʥʳʝ ʧʨʦʜʫʢʪʳ. ʉʫʨʨʦʛʘʪʳ ï ʵʪʦ ʧʨʦ-

ʜʫʢʪʳ-ʟʘʤʝʥʠʪʝʣʠ, ʢʦʪʦʨʳʝ ʧʦ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʤ ʩʚʦʡʩʪʚʘʤ ʠ ʚʥʝʰ-

ʥʝʤʫ ʚʠʜʫ ʦʯʝʥʴ ʩʭʦʜʥʳ ʩ ʥʘʪʫʨʘʣʴʥʳʤʠ ʧʨʦʜʫʢʪʘʤʠ, ʥʦ ʥʝ ʩʦʜʝʨʞʘʪ 

ʠʭ ʮʝʥʥʳʭ ʩʦʩʪʘʚʥʳʭ ʯʘʩʪʝʡ. ʌʘʣʴʩʠʬʠʮʠʨʦʚʘʥʥʳʤ ʧʨʦʜʫʢʪʘʤ ʧʨʠ-

ʜʘʶʪ ʩʚʦʡʩʪʚʘ ʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʳʭ ʧʨʦʜʫʢʪʦʚ ʩ ʮʝʣʴʶ ʦʙʤʘʥʘ ʧʦʪʨʝ-

ʙʠʪʝʣʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʛʠʛʠʝʥʠʯʝʩʢʦʡ ʵʢʩʧʝʨʪʠʟʳ ʧʠ-

ʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ ʚʘʞʥʦ ʯʝʪʢʦ ʨʘʟʛʨʘʥʠʯʠʪʴ ʬʫʥʢʮʠʠ ʩ ʚʝʪʝʨʠʥʘʨʥʦʡ 

ʩʣʫʞʙʦʡ ʠ ʠʥʩʧʝʢʮʠʷʤʠ ʧʦ ʢʘʯʝʩʪʚʫ, ʩʪʨʦʛʦ ʩʦʙʣʶʜʘʪʴ ʧʨʘʚʠʣʘ ʦʪʙʦ-

ʨʘ ʦʙʨʘʟʮʦʚ ʜʣʷ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʭʨʘʥʝʥʠʷ ʦʙʨʘʟʮʦʚ  

ʚ ʣʘʙʦʨʘʪʦʨʠʠ, ʧʨʠʤʝʥʷʪʴ ʘʜʝʢʚʘʪʥʳʝ ʤʝʪʦʜʳ ʠʩʧʳʪʘʥʠʡ, ʧʨʠʜʝʨʞʠ-

ʚʘʪʴʩʷ ʦʧʨʝʜʝʣʝʥʥʳʭ ʧʨʘʚʠʣ ʦʬʦʨʤʣʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ  

ʠ ʩʦʩʪʘʚʣʝʥʠʷ ʟʘʢʣʶʯʝʥʠʷ ʧʦ ʤʘʪʝʨʠʘʣʘʤ ʛʠʛʠʝʥʠʯʝʩʢʦʡ ʵʢʩʧʝʨʪʠʟʳ. 

 

1.5. ʕʢʩʧʝʨʪʠʟʘ ʤʷʩʘ ʠ ʧʨʦʜʫʢʪʦʚ ʫʙʦʷ 
ʥʘ ʤʷʩʦʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʭ ʧʨʝʜʧʨʠʷʪʠʷʭ 

 

ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʨʘʩʩʤʦʪʨʠʤ ʧʨʦʚʝʜʝʥʠʝ ʵʢʩʧʝʨʪʠʟʳ ʥʘ ʤʷ-

ʩʦʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʭ ʧʨʝʜʧʨʠʷʪʠʷʭ. 

ʉʧʝʮʠʬʠʢʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʤʷʩʥʦʡ ʠ ʧʪʠʮʝʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʨʷʜ ʦʩʦʙʝʥʥʦʩʪʝʡ ʢʦʥʪʨʦʣʷ ʵʪʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ʇʨʠʛʦʜʥʦʩʪʴ ʩʳʨʴʷ (ʞʠʚʦʡ ʩʢʦʪ, ʧʪʠʮʘ) ʜʣʷ ʧʝʨʝʨʘʙʦʪʢʠ ʠʭ ʥʘ 

ʧʠʱʝʚʳʝ ʮʝʣʠ ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʚʝʪʝʨʠʥʘʨʥʘʷ ʵʢʩʧʝʨʪʠʟʘ, ʦʩʥʦʚʥʘʷ ʟʘ-

ʜʘʯʘ ʢʦʪʦʨʦʡ ï ʥʝ ʜʦʧʫʩʪʠʪʴ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ ʞʠʚʦʪʥʳʭ ʠ ʧʪʠʮ, ʧʦʜʦʟ-

ʨʠʪʝʣʴʥʳʭ ʥʘ ʟʘʙʦʣʝʚʘʥʠʷ, ʦʧʘʩʥʳʝ ʜʣʷ ʞʠʟʥʠ ʠ ʟʜʦʨʦʚʴʷ ʯʝʣʦʚʝʢʘ. 

ʕʪʦ ʜʦʩʪʠʛʘʝʪʩʷ ʧʫʪʝʤ ʪʱʘʪʝʣʴʥʦʛʦ ʦʩʤʦʪʨʘ ʩʢʦʪʘ ʠ ʧʪʠʮʳ ʧʨʠ ʠʭ 

ʧʦʩʪʫʧʣʝʥʠʠ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷ, ʩʢʦʪʦʙʘʟʫ ʠ ʚ ʮʝʭ ʧʨʝʜʫʙʦʡʥʦʛʦ ʩʦʜʝʨ-

ʞʘʥʠʷ. 

ʆʜʥʘʢʦ ʧʨʠʞʠʟʥʝʥʥʳʡ ʚʝʪʝʨʠʥʘʨʥʳʡ ʦʩʤʦʪʨ ʥʝ ʚʩʝʛʜʘ ʜʦʩʪʘʪʦ-

ʯʝʥ ʜʣʷ ʪʦʯʥʦʛʦ ʩʫʞʜʝʥʠʷ ʦ ʩʦʩʪʦʷʥʠʠ ʟʜʦʨʦʚʴʷ ʞʠʚʦʪʥʳʭ ʠ ʧʪʠʮʳ, 

ʥʘʧʨʠʤʝʨ, ʥʘ ʨʘʥʥʠʭ ʩʪʘʜʠʷʭ ʠʥʬʝʢʮʠʦʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʠʣʠ ʧʨʠ ʠʥ-
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ʚʘʟʠʦʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʷʭ. ʇʦʵʪʦʤʫ ʦʢʦʥʯʘʪʝʣʴʥʦʝ ʟʘʢʣʶʯʝʥʠʝ ʜʝʣʘʶʪ 

ʥʘ ʦʩʥʦʚʘʥʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʦʩʤʦʪʨʘ ʪʢʘʥʝʡ, ʞʝʣʝʟ, ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ 

ʠ ʩʦʩʫʜʠʩʪʳʭ ʩʧʣʝʪʝʥʠʡ ʚ ʧʨʦʮʝʩʩʝ ʧʝʨʝʨʘʙʦʪʢʠ ʩʢʦʪʘ ʠ ʧʪʠʮʳ ʠ, ʝʩʣʠ 

ʵʪʦ ʥʝʦʙʭʦʜʠʤʦ, ï ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʇʨʦʜʫʢʪʳ ʫʙʦʷ ʷʚʣʷʶʪʩʷ ʙʣʘʛʦʧʨʠʷʪʥʦʡ ʩʨʝʜʦʡ ʜʣʷ ʨʘʟʚʠʪʠʷ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʧʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤ ʪʱʘʪʝʣʴʥʳʡ ʩʘʥʠʪʘʨʥʳʡ ʢʦʥ-

ʪʨʦʣʴ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʩʦʙʣʶʜʝʥʠʝ ʩʘʥʠʪʘʨʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʦʛʦ ʨʝ-

ʞʠʤʘ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ʉʣʦʞʥʦʩʪʴ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʩʳʨʴʷ, ʧʦʣʫʬʘʙʨʠʢʘʪʦʚ ʠ ʛʦʪʦ-

ʚʦʡ ʧʨʦʜʫʢʮʠʠ, ʩʧʦʩʦʙʥʦʩʪʴ ʠʭ ʠʟʤʝʥʷʪʴʩʷ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʬʝʨʤʝʥʪʦʚ 

ʪʨʝʙʫʶʪ ʧʨʠʤʝʥʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʦʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-ʪʝʭʥʠʯʝ-

ʩʢʦʛʦ ʠ ʭʠʤʠʢʦ-ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ. 

ɿʘʜʘʯʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ ï ʛʘʨʘʥʪʠʨʦʚʘʪʴ 

ʩʦʙʣʶʜʝʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʠʥʩʪʨʫʢʮʠʡ, ʩʪʘʥʜʘʨʪʦʚ ʠ ʪʝʭʥʠʯʝʩʢʠʭ 

ʫʩʣʦʚʠʡ ʥʘ ʩʳʨʴʝ, ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʧʦʣʫʬʘʙʨʠʢʘʪʳ ʠ ʛʦ-

ʪʦʚʫʶ ʧʨʦʜʫʢʮʠʶ; ʧʦʚʳʰʘʪʴ ʢʘʯʝʩʪʚʦ ʚʳʧʫʩʢʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ. 

ʄʝʪʦʜʳ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ ʚʝʩʴʤʘ ʨʘʟʥʦ-

ʦʙʨʘʟʥʳ ʠ ʦʧʨʝʜʝʣʷʶʪʩʷ ʩʚʦʡʩʪʚʘʤʠ ʚʳʧʫʩʢʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ. ʂ ʥʠʤ 

ʦʪʥʦʩʷʪʩʷ: 

 ʙʨʘʢʝʨʘʞ. ʘ ʪʘʢʞʝ ʦʮʝʥʢʘ ʢʘʯʝʩʪʚʘ ʩʳʨʴʷ, ʧʦʣʫʬʘʙʨʠʢʘʪʦʚ  

ʠ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ ʧʦ ʚʥʝʰʥʠʤ ʧʨʠʟʥʘʢʘʤ ʝʝ ʫʧʘʢʦʚʢʠ, ʯʪʦ ʧʦʟʚʦ-

ʣʷʝʪ ʧʨʦʠʟʚʦʜʠʪʴ ʩʦʨʪʠʨʦʚʢʫ ʠʣʠ ʦʪʙʨʘʢʦʚʢʫ; 

 ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʠ ʜʝʛʫʩʪʘʮʠʷ ï ʦʧʨʝʜʝʣʝʥʠʝ ʚʥʝʰ-

ʥʝʛʦ ʚʠʜʘ, ʟʘʧʘʭʘ ʠ ʚʢʫʩʘ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ. ʀʥʦʛʜʘ ʦʨʛʘʥʦʣʝʧʪʠʯʝ-

ʩʢʘʷ ʦʮʝʥʢʘ ʜʦʩʪʘʪʦʯʥʘ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʦʩʪʠ ʩʳʨʴʷ, 

ʤʘʪʝʨʠʘʣʦʚ, ʧʦʣʫʬʘʙʨʠʢʘʪʦʚ ʠ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ; 

 ʪʝʭʥʦʭʠʤʠʯʝʩʢʠʡ ʢʦʥʪʨʦʣʴ ʠʣʠ ʢʦʥʪʨʦʣʴ ʤʝʪʦʜʘʤʠ ʬʠʟʠʯʝ-

ʩʢʦʛʦ, ʭʠʤʠʯʝʩʢʦʛʦ ʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ, ʢʦʪʦʨʳʝ ʧʨʠʤʝ-

ʥʷʶʪ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʘʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʩʳʨʴʷ, ʤʘʪʝʨʠʘʣʦʚ, 

ʧʦʣʫʬʘʙʨʠʢʘʪʦʚ ʠ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ, ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʭ ʩʪʘʥʜʘʨʪʘʤʠ 

ʠ ʊʋ, ʘ ʪʘʢʞʝ ʜʣʷ ʩʫʞʜʝʥʠʷ ʦ ʧʨʘʚʠʣʴʥʦʩʪʠ ʚʝʜʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦ-

ʛʦ ʧʨʦʮʝʩʩʘ. 

ʆʜʥʠʤ ʠʟ ʩʧʦʩʦʙʦʚ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ ʠʣʠ ʢʘ-

ʯʝʩʪʚʘ ʚʳʧʦʣʥʝʥʥʦʡ ʦʧʝʨʘʮʠʠ, ʦʧʨʝʜʝʣʷʝʤʦʡ ʧʦ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʤ 

ʠʣʠ ʭʠʤʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ, ʷʚʣʷʝʪʩʷ ʙʘʣʣʴʥʘʷ ʦʮʝʥʢʘ. 

ʆʧʝʨʘʮʠʶ ʠʣʠ ʧʨʦʜʫʢʮʠʶ ʙʝʟ ʜʝʬʝʢʪʦʚ ʦʮʝʥʠʚʘʶʪ ʤʘʢʩʠʤʘʣʴ-

ʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʙʘʣʣʦʚ. ɿʘ ʢʘʞʜʳʡ ʜʝʬʝʢʪ ʚ ʚʳʧʦʣʥʝʥʠʠ ʦʧʝʨʘʮʠʠ 

ʠʣʠ ʚ ʢʘʯʝʩʪʚʝ ʧʨʦʜʫʢʮʠʠ ʩʥʠʞʘʶʪ ʦʮʝʥʢʫ ʥʘ ʦʧʨʝʜʝʣʝʥʥʦʝ ʢʦʣʠʯʝ-
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ʩʪʚʦ ʙʘʣʣʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʟʥʘʯʠʤʦʩʪʠ ʜʝʬʝʢʪʘ. ɹʘʣʣʴʥʫʶ ʦʮʝʥʢʫ 

ʦʪʜʝʣʴʥʳʭ ʦʧʝʨʘʮʠʡ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʠʥʩʪʨʫʢʮʠʷʤʠ ʦ ʚʥʫʪʨʠʟʘʚʦʜʩʢʦʤ 

ʙʨʘʢʝʨʘʞʝ, ʘ ʙʘʣʣʴʥʫʶ ʦʮʝʥʢʫ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ ï ʩʪʘʥʜʘʨʪʘʤʠ. 

ɺ ʨʷʜʝ ʩʣʫʯʘʝʚ ʦ ʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʦʩʪʠ ʧʠʱʝʚʦʡ ʠ ʢʦʨʤʦʚʦʡ 

ʧʨʦʜʫʢʮʠʠ ʩʫʜʷʪ ʧʦ ʥʘʣʠʯʠʶ ʚ ʥʝʡ ʧʘʪʦʛʝʥʥʳʭ ʙʘʢʪʝʨʠʡ ʠʣʠ ʦʙʱʝʤʫ 

ʢʦʣʠʯʝʩʪʚʫ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. ʆʢʦʥʯʘʪʝʣʴʥʦʝ ʟʘʢʣʶʯʝʥʠʝ ʦ ʧʨʠʛʦʜ-

ʥʦʩʪʠ ʪʘʢʦʡ ʧʨʦʜʫʢʮʠʠ ʜʝʣʘʶʪ ʥʘ ʦʩʥʦʚʘʥʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʙʘʢʪʝʨʠʦʣʦ-

ʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ. 

ɺʩʝ ʚʠʜʳ ʢʦʥʪʨʦʣʷ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʤʷʩʥʦʡ ʠ ʧʪʠʮʝʧʝʨʝʨʘʙʘ-

ʪʳʚʘʶʱʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʚʳʧʦʣʥʷʶʪ ʦʪʜʝʣʳ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-

ʚʝʪʝʨʠʥʘʨʥʦʛʦ ʢʦʥʪʨʦʣʷ (ʆʇɺʂ), ʚʦʟʛʣʘʚʣʷʝʤʳʝ ʥʘʯʘʣʴʥʠʢʦʤ ʆʇɺʂ. 

ɺ ʩʦʩʪʘʚ ʆʇɺʂ ʚʭʦʜʷʪ: 

ï ʚʝʪʝʨʠʥʘʨʥʘʷ ʩʣʫʞʙʘ; 

ï ʭʠʤʠʢʦ-ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʘʷ ʣʘʙʦʨʘʪʦʨʠʷ; 

ï ʪʝʭʥʦʣʦʛʠ-ʢʦʥʪʨʦʣʝʨʳ ʠ ʙʨʘʢʝʨʳ. 

ɺʝʪʝʨʠʥʘʨʥʘʷ ʩʣʫʞʙʘ ʦʙʲʝʜʠʥʷʝʪ ʚʩʝʭ ʚʝʪʝʨʠʥʘʨʥʳʭ ʨʘʙʦʪʥʠ-

ʢʦʚ, ʟʘʥʷʪʳʭ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ: ʚʝʪʝʨʠʥʘʨʥʳʭ ʚʨʘʯʝʡ ʠ ʬʝʣʴʜʰʝʨʦʚ, 

ʪʨʠʭʠʥʝʣʣʦʩʢʦʧʠʩʪʦʚ, ʪʝʨʤʦʤʝʪʨʠʩʪʦʚ, ʜʝʟʠʥʬʝʢʪʦʨʦʚ, ʚʝʪʝʨʠʥʘʨʥʳʭ 

ʩʘʥʠʪʘʨʦʚ. 

ʆʩʥʦʚʥʳʤʠ ʦʙʷʟʘʥʥʦʩʪʷʤʠ ʨʘʙʦʪʥʠʢʦʚ ʚʝʪʝʨʠʥʘʨʥʦʡ ʩʣʫʞʙʳ 

ʷʚʣʷʶʪʩʷ ʢʦʥʪʨʦʣʴ ʟʘ ʚʳʧʦʣʥʝʥʠʝʤ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ ɺʝʪʝʨʠʥʘʨʥʳʭ 

ʧʨʘʚʠʣ ʠ ʠʥʩʪʨʫʢʮʠʡ ʧʨʠ ʧʝʨʝʨʘʙʦʪʢʝ, ʭʨʘʥʝʥʠʠ ʠ ʚʳʧʫʩʢʝ ʧʨʦʜʫʢ-

ʮʠʠ; ʧʨʦʚʝʜʝʥʠʝ ʚʝʪʝʨʠʥʘʨʥʦʛʦ ʦʩʤʦʪʨʘ ʫʙʦʡʥʳʭ ʞʠʚʦʪʥʳʭ, ʚʝʪʝʨʠ-

ʥʘʨʥʦ-ʩʘʥʠʪʘʨʥʦʡ ʵʢʩʧʝʨʪʠʟʳ ʤʷʩʘ ʠ ʤʷʩʥʳʭ ʧʨʦʜʫʢʪʦʚ ʠ ʧʨʦʪʠʚʦ-

ʵʧʠʟʦʦʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ; ʢʣʝʡʤʝʥʠʝ ʤʷʩʥʳʭ ʪʫʰ; ʚʳʜʘʯʘ ʚʝʪʝ-

ʨʠʥʘʨʥʳʭ ʩʚʠʜʝʪʝʣʴʩʪʚ ʠ ʜʦʢʫʤʝʥʪʦʚ, ʫʜʦʩʪʦʚʝʨʷʶʱʠʭ ʩʘʥʠʪʘʨʥʦʝ 

ʙʣʘʛʦʧʦʣʫʯʠʝ ʤʷʩʥʳʭ ʧʨʦʜʫʢʪʦʚ; ʢʦʥʪʨʦʣʴ ʟʘ ʢʘʯʝʩʪʚʦʤ ʤʷʩʦʧʨʦʜʫʢ-

ʪʦʚ, ʥʘʭʦʜʷʱʠʭʩʷ ʥʘ ʭʦʣʦʜʠʣʴʥʠʢʘʭ ʠʣʠ ʩʢʣʘʜʘʭ ʧʨʝʜʧʨʠʷʪʠʷ; ʫʯʘ-

ʩʪʠʝ ʚ ʨʘʩʩʤʦʪʨʝʥʠʠ ʧʨʝʪʝʥʟʠʡ ʥʘ ʢʘʯʝʩʪʚʦ ʚʳʧʫʱʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ  

ʠ ʫʩʪʘʥʦʚʣʝʥʠʝ ʧʨʠʯʠʥ ʧʦʩʪʘʚʢʠ ʥʝʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʳʭ ʠʟʜʝʣʠʡ; ʫʯʝʪ 

ʧʨʦʚʦʜʠʤʦʡ ʚʝʪʝʨʠʥʘʨʥʦ-ʩʘʥʠʪʘʨʥʦʡ ʨʘʙʦʪʳ ʠ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʫʩʪʘ-

ʥʦʚʣʝʥʥʦʡ ʦʪʯʝʪʥʦʩʪʠ. 

ʍʠʤʠʢʦ-ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʘʷ ʣʘʙʦʨʘʪʦʨʠʷ ʦʙʲʝʜʠʥʷʝʪ ʠʥʞʝʥʝ-

ʨʦʚ-ʭʠʤʠʢʦʚ ʠ ʪʝʭʥʠʢʦʚ-ʭʠʤʠʢʦʚ, ʙʘʢʪʝʨʠʦʣʦʛʦʚ, ʙʠʦʣʦʛʦʚ, ʛʠʩʪʦʣʦ-

ʛʦʚ, ʨʝʥʪʛʝʥʦʣʦʛʦʚ, ʧʨʝʧʘʨʘʪʦʨʦʚ. ʆʥʠ ʦʩʫʱʝʩʪʚʣʷʶʪ ʪʝʭʥʦʭʠʤʠʯʝ-

ʩʢʠʡ, ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʠʡ, ʘ ʥʘ ʥʝʢʦʪʦʨʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ ʠ ʙʠʦʣʦʛʠ-

ʯʝʩʢʠʡ ʢʦʥʪʨʦʣʴ ʩʳʨʴʷ, ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʛʦʪʦʚʦʡ ʧʨʦ-

ʜʫʢʮʠʠ. ɺ ʦʙʷʟʘʥʥʦʩʪʠ ʨʘʙʦʪʥʠʢʦʚ ʣʘʙʦʨʘʪʦʨʠʠ ʚʭʦʜʠʪ ʪʘʢʞʝ ʧʨʦʚʝ-
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ʜʝʥʠʝ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʘʥʘʣʠʟʦʚ ʥʘ ʨʘʟʥʳʭ ʩʪʘʜʠʷʭ ʧʨʦʠʟʚʦʜʩʪʚʘ; 

ʩʚʦʝʚʨʝʤʝʥʥʦʝ ʜʦʚʝʜʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʦ ʨʘʙʦʪʥʠʢʦʚ 

ʮʝʭʦʚ; ʫʯʘʩʪʠʝ ʚ ʨʘʟʨʘʙʦʪʢʝ ʥʦʚʳʭ ʤʝʪʦʜʦʚ ʦʧʨʝʜʝʣʝʥʠʷ ʢʘʯʝʩʪʚʝʥ-

ʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʩʪʘʥʜʘʨʪʦʚ, ʊʋ ʥʘ ʩʳʨʴʝ, ʧʦʣʫʬʘʙʨʠʢʘʪʳ ʠ ʛʦʪʦʚʳʝ 

ʠʟʜʝʣʠʷ. 

ʇʦʤʠʤʦ ʵʪʦʛʦ ʚ ʟʘʜʘʯʠ ʣʘʙʦʨʘʪʦʨʠʠ ʚʭʦʜʠʪ ʧʨʦʚʝʜʝʥʠʝ ʩʘʥʠ-

ʪʘʨʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʠʭ (ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ) ʠʩʩʣʝʜʦʚʘʥʠʡ; ʫʯʘʩʪʠʝ  

ʚ ʜʝʛʫʩʪʘʮʠʠ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ, ʚʳʧʫʩʢʘʝʤʳʭ ʧʨʝʜʧʨʠʷʪʠʝʤ; ʦʢʘ-

ʟʘʥʠʝ ʧʦʤʦʱʠ ʮʝʭʘʤ ʚ ʦʩʚʦʝʥʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʦʚʳʭ ʚʠʜʦʚ ʧʨʦʜʫʢʮʠʠ 

ʠ ʙʦʣʝʝ ʩʦʚʨʝʤʝʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ; ʧʨʦʚʝʜʝʥʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʨʘ-

ʙʦʪ ʚ ʩʦʜʨʫʞʝʩʪʚʝ ʩ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ. 

ʊʝʭʥʦʣʦʛʠ-ʢʦʥʪʨʦʣʝʨʳ ʧʨʦʚʦʜʷʪ ʢʦʥʪʨʦʣʴ ʟʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ 

ʧʨʦʮʝʩʩʦʤ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʥʘ ʪʝʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʧʝʨʘʮʠʷʭ,  

ʦʪ ʧʨʘʚʠʣʴʥʦʩʪʠ ʚʝʜʝʥʠʷ ʢʦʪʦʨʳʭ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʟʘʚʠʩʠʪ ʢʘ-

ʯʝʩʪʚʦ ʚʳʧʫʩʢʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ ʠ ʝʝ ʩʘʥʠʪʘʨʥʦʝ ʙʣʘʛʦʧʦʣʫʯʠʝ. 

ʄʷʩʦ ʠ ʤʷʩʦʧʨʦʜʫʢʪʳ, ʚʳʧʫʩʢʘʝʤʳʝ ʩ ʧʨʝʜʧʨʠʷʪʠʷ, ʜʦʣʞʥʳ 

ʙʳʪʴ ʧʨʠʥʷʪʳ ʆʇɺʂ ʠʣʠ ʚʝʪʝʨʠʥʘʨʥʳʤ ʚʨʘʯʦʤ. ʇʨʝʜʧʨʠʷʪʠʝ ʜʦʣʞʥʦ 

ʛʘʨʘʥʪʠʨʦʚʘʪʴ ʩʦʦʪʚʝʪʩʪʚʠʝ ʚʳʧʫʩʢʘʝʤʳʭ ʧʨʦʜʫʢʪʦʚ ʪʨʝʙʦʚʘʥʠʷʤ 

ʜʝʡʩʪʚʫʶʱʠʭ ʩʪʘʥʜʘʨʪʦʚ ʠ ʩʦʧʨʦʚʦʞʜʘʪʴ ʢʘʞʜʫʶ ʧʘʨʪʠʶ ʤʷʩʘ ʠ ʤʷ-

ʩʦʧʨʦʜʫʢʪʦʚ ʜʦʢʫʤʝʥʪʘʤʠ ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʬʦʨʤʳ, ʫʜʦʩʪʦʚʝʨʷʶɦ ʠʤʠ 

ʠʭ ʢʘʯʝʩʪʚʦ. 

ʇʨʠ ʚʳʧʫʩʢʝ ʤʷʩʘ, ʩʫʙʧʨʦʜʫʢʪʦʚ I ʠ II ʢʘʪʝʛʦʨʠʡ, ʧʠʱʝʚʳʭ ʞʠ-

ʨʦʚ ʜʣʷ ʧʨʦʤʳʰʣʝʥʥʦʡ ʧʝʨʝʨʘʙʦʪʢʠ ʠ ʨʝʘʣʠʟʘʮʠʠ ʚ ʤʝʩʪʘʭ ʧʨʦʠʟʚʦʜ-

ʩʪʚʘ ʠ ʭʨʘʥʝʥʠʷ ʤʷʩʘ ʚʝʪʝʨʠʥʘʨʥʳʡ ʚʨʘʯ ʧʨʝʜʧʨʠʷʪʠʷ ʚʳʜʘʝʪ ʜʦʢʫ-

ʤʝʥʪ, ʫʜʦʩʪʦʚʝʨʷʶʱʠʡ ʢʘʯʝʩʪʚʦ ʧʨʦʜʫʢʮʠʠ, ʠʣʠ ʩʪʘʚʠʪ ʥʘ ʥʘʢʣʘʜʥʦʡ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʰʪʘʤʧ ʚʝʪʝʨʠʥʘʨʥʦʛʦ ʥʘʜʟʦʨʘ. 

ʄʷʩʦ ʠ ʤʷʩʦʧʨʦʜʫʢʪʳ, ʦʪʛʨʫʞʘʝʤʳʝ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʤ ʠʣʠ 

ʚʦʜʥʳʤ ʪʨʘʥʩʧʦʨʪʦʤ, ʩʦʧʨʦʚʦʞʜʘʶʪʩʷ ʚʳʜʘʚʘʝʤʳʤ ʆʇɺʂ ʠʣʠ ʚʝʪʝ-

ʨʠʥʘʨʥʳʤ ʚʨʘʯʦʤ ʧʨʝʜʧʨʠʷʪʠʷ ʫʜʦʩʪʦʚʝʨʝʥʠʝʤ ʦ ʢʘʯʝʩʪʚʝ ʠ ʚʝʪʝʨʠ-

ʥʘʨʥʳʤ ʩʚʠʜʝʪʝʣʴʩʪʚʦʤ ʦ ʧʨʠʛʦʜʥʦʩʪʠ ʤʷʩʘ ʠ ʤʷʩʦʧʨʦʜʫʢʪʦʚ ʜʣʷ 

ʧʠʱʝʚʳʭ ʮʝʣʝʡ. 

ɺ ʫʜʦʩʪʦʚʝʨʝʥʠʠ ʦ ʢʘʯʝʩʪʚʝ ʫʢʘʟʳʚʘʶʪ ʥʘʠʤʝʥʦʚʘʥʠʝ ʦʪʧʨʘʚʠ-

ʪʝʣʷ ʠ ʧʦʣʫʯʘʪʝʣʷ, ʥʦʤʝʨ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʜʦʢʫʤʝʥʪʘ, ʚʠʜ, ʢʘʪʝʛʦʨʠʶ, 

ʩʦʨʪ, ʥʘʟʚʘʥʠʝ ʠ ʪʝʨʤʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʤʷʩʘ ʠ ʤʷʩʦʧʨʦʜʫʢʪʦʚ (ʦʩ-

ʪʳʚʰʝʝ, ʦʭʣʘʞʜʝʥʥʦʝ, ʤʦʨʦʞʝʥʦʝ), ʦʙʦʟʥʘʯʝʥʠʝ ʜʝʡʩʪʚʫʶʱʝʛʦ ʩʪʘʥ-

ʜʘʨʪʘ, ʢʦʣʠʯʝʩʪʚʦ ʤʝʩʪ ʠ ʦʙʱʫʶ ʤʘʩʩʫ ʧʘʨʪʠʠ, ʜʘʪʫ ʚʳʨʘʙʦʪʢʠ (ʜʣʷ 

ʦʭʣʘʞʜʝʥʥʦʛʦ ʠ ʦʩʪʳʚʰʝʛʦ ʤʷʩʘ), ʥʘʟʥʘʯʝʥʠʝ (ʨʝʘʣʠʟʘʮʠʷ ʠʣʠ ʧʨʦ-

ʤʳʰʣʝʥʥʘʷ ʧʝʨʝʨʘʙʦʪʢʘ), ʩʨʦʢ ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʥʠʷ. 
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2. ɼʀʉɹɸʃɸʅʉ  ʄɸʂʈʆʅʋʊʈʀɽʅʊʆɺ  ɺ  ʇʀʊɸʅʀʀ 
 

2.1. ɹʝʣʢʠ 
 

ɹʝʣʢʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʦʩʥʦʚʫ ʩʪʨʫʢʪʫʨʥʳʭ ʵʣʝʤʝʥʪʦʚ ʢʣʝ-

ʪʦʢ ʠ ʪʢʘʥʝʡ. ɹʝʣʢʠ ʫʯʘʩʪʚʫʶʪ ʚ ʦʩʥʦʚʥʳʭ ʧʨʦʷʚʣʝʥʠʷʭ ʞʠʟʥʠ: ʦʙʤʝ-

ʥʝ ʚʝʱʝʩʪʚ, ʩʦʢʨʘʪʠʤʦʩʪʠ, ʨʘʟʜʨʘʞʠʤʦʩʪʠ, ʩʧʦʩʦʙʥʦʩʪʠ ʢ ʨʦʩʪʫ, ʨʘʟ-

ʤʥʦʞʝʥʠʶ ʠ ʜʘʞʝ ʚ ʚʳʩʰʝʡ ʬʦʨʤʝ ʜʚʠʞʝʥʠʷ ʤʘʪʝʨʠʠ ï ʤʳʰʣʝʥʠʠ. 

ʉʚʷʟʳʚʘʷ ʟʥʘʯʠʪʝʣʴʥʳʝ ʢʦʣʠʯʝʩʪʚʘ ʚʦʜʳ, ʙʝʣʢʠ ʦʙʨʘʟʫʶʪ ʧʣʦʪ-

ʥʳʝ ʢʦʣʣʦʠʜʥʳʝ ʩʪʨʫʢʪʫʨʳ, ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʪʝʣʘ ʯʝʣʦʚʝʢʘ. 

ʉʪʨʫʢʪʫʨʘ ʙʝʣʢʦʚ ʢʘʞʜʦʡ ʢʣʝʪʢʠ ʪʢʘʥʠ ʠ ʢʘʞʜʦʛʦ ʙʠʦʣʦʛʠʯʝ-

ʩʢʦʛʦ ʚʠʜʘ ʦʪʣʠʯʘʝʪʩʷ ʙʦʣʴʰʠʤ ʨʘʟʥʦʦʙʨʘʟʠʝʤ, ʥʦ ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʜʣʷ 

ʢʘʞʜʦʛʦ ʠʟ ʥʠʭ ʦʥʘ ʩʪʨʦʛʦ ʧʦʩʪʦʷʥʥʘ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʙʝʣʢʠ ʩʦʩʪʘʚʣʷʶʪ 1/5 ʪʝʣʘ ʯʝʣʦʚʝʢʘ ʠ ʦʢʦʣʦ 

2/3 ʝʛʦ "ʧʣʦʪʥʦʛʦ ʦʩʪʘʪʢʘ", ʦʨʛʘʥʠʟʤ ʦʙʣʘʜʘʝʪ ʣʠʰʴ ʥʝʟʥʘʯʠʪʝʣʴʥʤrʠ 

ʙʝʣʢʦʚʳʤʠ ʨʝʟʝʨʚʘʤʠ. ɽʜʠʥʩʪʚʝʥʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʦʙʨʘʟʦʚʘʥʠʷ ʙʝʣ-

ʢʦʚ ʚ ʦʨʛʘʥʠʟʤʝ ʷʚʣʷʶʪʩʷ ʘʤʠʥʦʢʠʩʣʦʪʳ ʙʝʣʢʦʚ ʧʠʱʠ. ʇʦʵʪʦʤʫ ʙʝʣ-

ʢʠ ʷʚʣʷʶʪʩʷ ʩʦʚʝʨʰʝʥʥʦ ʥʝʟʘʤʝʥʠʤʳʤʠ ʚ ʝʞʝʜʥʝʚʥʦʤ ʧʠʪʘʥʠʠ ʯʝʣʦ-

ʚʝʢʘ ʣʶʙʦʛʦ ʚʦʟʨʘʩʪʘ. 

ɹʠʦʣʦʛʠʯʝʩʢʘʷ ʮʝʥʥʦʩʪʴ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʢʘʯʝʩʪʚʝʥʥʳʡ ʩʦʩʪʘʚ 

ʙʝʣʢʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʧʠʱʝʚʦʛʦ ʧʨʦʜʫʢʪʘ ʠ ʦʪʨʘʞʘʝʪ ʢʘʢ ʩʪʝʧʝʥʴ ʩʦ-

ʦʪʚʝʪʩʪʚʠʷ ʝʛʦ ʘʤʠʥʦʢʠʩʣʦʪʥʦʛʦ ʩʦʩʪʘʚʘ ʧʦʪʨʝʙʥʦʩʪʷʤ ʦʨʛʘʥʠʟʤʘ  

ʚ ʘʤʠʥʦʢʠʩʣʦʪʘʭ ʜʣʷ ʩʠʥʪʝʟʘ ʩʦʙʩʪʚʝʥʥʳʭ ʙʝʣʢʦʚ, ʪʘʢ ʠ ʩʪʝʧʝʥʴ ʧʝʨʝ-

ʚʘʨʠʚʘʝʤʦʩʪʠ ʙʝʣʢʘ ʚ ʦʨʛʘʥʠʟʤʝ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʚʟʨʦʩʣʳʡ ʯʝʣʦʚʝʢ ʥʫʞʜʘʝʪʩʷ ʚ ʧʦʣʫʯʝʥʠʠ 1ï1,2 ʛ 

ʙʝʣʢʘ ʥʘ 1 ʢʛ ʚʝʩʘ ʪʝʣʘ ʚ ʩʫʪʢʠ. 

ʆʩʥʦʚʥʳʝ ʬʫʥʢʮʠʠ ʙʝʣʢʦʚ: 

ï ʧʣʘʩʪʠʯʝʩʢʘʷ: ʙʝʣʢʠ ʷʚʣʷʶʪʩʷ ʠʩʪʦʯʥʠʢʘʤʠ ʥʝʟʘʤʝʥʠʤʳʭ ʠ ʟʘ-

ʤʝʥʠʤʳʭ ʘʤʠʥʦʢʠʩʣʦʪ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʧʣʘʩʪʠʯʝ-

ʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ï ʩʪʨʦʠʪʝʣʴʥʳʭ ʙʣʦʢʦʚ ʚ ʧʨʦʮʝʩʩʝ ʙʠʦʩʠʥʪʝʟʘ ʫ ʯʝ-

ʣʦʚʝʢʘ (ʦʩʦʙʝʥʥʦ ʫ ʜʝʪʝʡ), ʦʙʝʩʧʝʯʠʚʘʷ ʧʦʩʪʦʷʥʥʦʝ ʚʦʟʦʙʥʦʚʣʝʥʠʝ 

ʙʝʣʢʦʚ ʠ ʠʭ ʢʨʫʛʦʦʙʦʨʦʪ; 

ï ʟʘʱʠʪʥʘʷ: ʠʟ ʙʝʣʢʦʚ ʧʠʱʠ ʩʠʥʪʝʟʠʨʫʶʪʩʷ ʘʥʪʠʪʝʣʘ, ʦʙʝʩʧʝ-

ʯʠʚʘʶʱʠʝ ʠʤʤʫʥʠʪʝʪ ʢ ʠʥʬʝʢʮʠʷʤ; 

ï ʬʝʨʤʝʥʪʘʪʠʚʥʘʷ: ʚʩʝ ʬʝʨʤʝʥʪʳ ʷʚʣʷʶʪʩʷ ʙʝʣʢʦʚʳʤʠ ʩʦʝʜʠ-

ʥʝʥʠʷʤʠ; 

ï ʛʦʨʤʦʥʘʣʴʥʘʷ: ʠʥʩʫʣʠʥ, ʪʝʩʪʦʩʪʝʨʦʥ, ʵʩʪʨʦʛʝʥʳ ʠ ʤʥʦʛʠʝ ʜʨʫ-

ʛʠʝ ʛʦʨʤʦʥʳ ʷʚʣʷʶʪʩʷ ʙʝʣʢʘʤʠ; 
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ï ʩʦʢʨʘʪʠʪʝʣʴʥʘʷ: ʙʝʣʢʠ ʘʢʪʠʥ ʠ ʤʠʦʟʠʥ ʦʙʝʩʧʝʯʠʚʘʶʪ ʤʳʰʝʯ-

ʥʦʝ ʩʦʢʨʘʱʝʥʠʝ; 

ï ʪʨʘʥʩʧʦʨʪʥʘʷ: ʩʦʜʝʨʞʘʱʠʡʩʷ ʚ ʵʨʠʪʨʦʮʠʪʘʭ ʙʝʣʦʢ ʛʝʤʦʛʣʦ-

ʙʠʥ ʧʝʨʝʥʦʩʠʪ ʢʠʩʣʦʨʦʜ, ʙʝʣʢʠ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ ʫʯʘʩʪʚʫʶʪ ʚ ʪʨʘʥʩ-

ʧʦʨʪʝ ʣʠʧʠʜʦʚ, ʫʛʣʝʚʦʜʦʚ, ʥʝʢʦʪʦʨʳʭ ʚʠʪʘʤʠʥʦʚ, ʛʦʨʤʦʥʦʚ; 

ï ʵʥʝʨʛʝʪʠʯʝʩʢʘʷ: ʙʝʣʢʠ ʷʚʣʷʶʪʩʷ ʠʩʪʦʯʥʠʢʦʤ ʵʥʝʨʛʠʠ, ʚʳʜʝ-

ʣʷʝʤʦʡ ʧʨʠ ʠʭ ʙʠʦʣʦʛʠʯʝʩʢʦʤ ʦʢʠʩʣʝʥʠʠ ʚ ʦʨʛʘʥʠʟʤʝ, ʭʦʪʷ ʠʭ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝ ʚ ʢʘʯʝʩʪʚʝ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʷʚʣʷʝʪʩʷ ʠʨʨʘʮʠʦ-

ʥʘʣʴʥʳʤ. 

ʆʜʥʠʤ ʠʟ ʪʦʯʥʳʭ ʤʝʪʦʜʦʚ ʦʧʨʝʜʝʣʝʥʠʷ ʥʘʨʫʰʝʥʠʷ ʙʝʣʢʦʚʦʛʦ 

ʦʙʤʝʥʘ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʘʟʦʪʠʩʪʦʛʦ ʙʘʣʘʥʩʘ. ʇʨʘʢʪʠʯʝʩʢʠ ʙʝʣʢʠ 

ʷʚʣʷʶʪʩʷ ʝʜʠʥʩʪʚʝʥʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʫʩʚʦʷʝʤʦʛʦ ʦʨʛʘʥʠʟʤʦʤ ʘʟʦʪʘ. 

ʇʦʵʪʦʤʫ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʘʟʦʪʘ, ʧʦʩʪʫʧʘʶʱʝʛʦ ʩ ʧʠʱʝʡ ʠ ʚʳʜʝʣʷʶʱʝ-

ʛʦʩʷ ʠʟ ʦʨʛʘʥʠʟʤʘ (ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʩ ʤʦʯʦʡ), ʤʦʞʥʦ ʩʫʜʠʪʴ ʦʙ ʫʨʦʚ-

ʥʝ ʙʝʣʢʦʚʦʛʦ ʦʙʤʝʥʘ. 

ʈʘʟʣʠʯʘʶʪ ʪʨʠ ʚʠʜʘ ʘʟʦʪʠʩʪʦʛʦ ʙʘʣʘʥʩʘ: ʘʟʦʪʠʩʪʦʝ ʨʘʚʥʦʚʝʩʠʝ, 

ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʠ ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʘʟʦʪʠʩʪʳʡ ʙʘʣʘʥʩ. 

ɸʟʦʪʠʩʪʦʝ ʨʘʚʥʦʚʝʩʠʝ ï ʵʪʦ ʨʘʚʝʥʩʪʚʦ ʢʦʣʠʯʝʩʪʚʘ ʘʟʦʪʘ, ʧʦʩʪʫ-

ʧʠʚʰʝʛʦ ʩ ʧʠʱʝʡ ʠ ʚʳʜʝʣʝʥʥʦʛʦ ʠʟ ʦʨʛʘʥʠʟʤʘ. ʕʪʦʪ ʚʠʜ ʙʘʣʘʥʩʘ ʦʪ-

ʤʝʯʘʝʪʩʷ ʫ ʟʜʦʨʦʚʦʛʦ ʚʟʨʦʩʣʦʛʦ ʯʝʣʦʚʝʢʘ ʧʨʠ ʧʦʣʥʦʮʝʥʥʦʤ ʧʠʪʘʥʠʠ, 

ʚʢʣʶʯʘʶʱʝʤ ʧʨʠʤʝʨʥʦ 50ï60 ʛ ʙʝʣʢʘ ʚ ʩʫʪʢʠ. 

ʇʦʣʦʞʠʪʝʣʴʥʳʡ ʘʟʦʪʠʩʪʳʡ ʙʘʣʘʥʩ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʩ ʧʠʱʝʡ ʘʟʦʪʘ 

ʧʦʩʪʫʧʘʝʪ ʙʦʣʴʰʝ, ʯʝʤ ʚʳʚʦʜʠʪʩʷ ʠʟ ʦʨʛʘʥʠʟʤʘ. ʕʪʦ ʭʘʨʘʢʪʝʨʠʟʫʝʪ 

ʥʘʢʦʧʣʝʥʠʝ ʙʝʣʢʘ (ʘʟʦʪʘ) ʚ ʦʨʛʘʥʠʟʤʝ ʚ ʫʩʣʦʚʠʷʭ ʧʨʝʦʙʣʘʜʘʥʠʷ ʘʥʘ-

ʙʦʣʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʥʘʜ ʢʘʪʘʙʦʣʠʯʝʩʢʠʤʠ. ɿʘʜʝʨʞʢʘ ʘʟʦʪʘ ʬʠʟʠʦ-

ʣʦʛʠʯʥʘ ʜʣʷ ʜʝʪʝʡ, ʙʝʨʝʤʝʥʥʳʭ ʠ ʢʦʨʤʷʱʠʭ ʞʝʥʱʠʥ, ʧʦʩʣʝ ʛʦʣʦʜʘ-

ʥʠʷ ʠ ʪ. ʜ. 

ʆʪʨʠʮʘʪʝʣʴʥʳʡ ʘʟʦʪʠʩʪʳʡ ʙʘʣʘʥʩ ï ʧʨʝʦʙʣʘʜʘʥʠʝ ʘʟʦʪʘ, ʚʳ-

ʜʝʣʝʥʥʦʛʦ ʠʟ ʦʨʛʘʥʠʟʤʘ, ʥʘʜ ʘʟʦʪʦʤ, ʢʦʪʦʨʳʡ ʧʦʩʪʫʧʠʣ ʩ ʧʠʱʝʡ, ʩʚʠ-

ʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʧʦʪʝʨʝ ʩʦʙʩʪʚʝʥʥʳʭ ʙʝʣʢʦʚ ʪʢʘʥʷʤʠ ʦʨʛʘʥʠʟʤʘ. ʇʨʠ 

ʵʪʦʤ ʠʩʪʦʯʥʠʢʘʤʠ ʩʚʦʙʦʜʥʳʭ ʘʤʠʥʦʢʠʩʣʦʪ ʩʪʘʥʦʚʷʪʩʷ ʙʝʣʢʠ ʧʣʘʟʤʳ 

ʢʨʦʚʠ, ʧʝʯʝʥʠ, ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʢʠʰʝʯʥʠʢʘ, ʤʳʰʝʯʥʦʡ ʪʢʘʥʠ, ʯʪʦ 

ʧʦʟʚʦʣʷʝʪ ʜʦʩʪʘʪʦʯʥʦ ʜʦʣʛʦ ʧʦʜʜʝʨʞʠʚʘʪʴ ʦʙʥʦʚʣʝʥʠʝ ʙʝʣʢʦʚ ʤʦʟʛʘ  

ʠ ʩʝʨʜʮʘ. ʆʪʨʠʮʘʪʝʣʴʥʳʡ ʘʟʦʪʠʩʪʳʡ ʙʘʣʘʥʩ ʥʘʙʣʶʜʘʝʪʩʷ ʧʨʠ ʛʦʣʦʜʘ-

ʥʠʠ, ʥʝʜʦʩʪʘʪʢʝ ʚ ʧʠʱʝ ʧʦʣʥʦʮʝʥʥʳʭ ʙʝʣʢʦʚ, ʨʷʜʝ ʟʘʙʦʣʝʚʘʥʠʡ, ʧʨʠ 

ʪʨʘʚʤʘʭ, ʦʞʦʛʘʭ, ʧʦʩʣʝ ʦʧʝʨʘʮʠʡ, ʘ ʪʘʢʞʝ ʧʨʠ ʩʪʘʨʝʥʠʠ. ɼʣʠʪʝʣʴʥʳʡ 

ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʘʟʦʪʠʩʪʳʡ ʙʘʣʘʥʩ ʧʨʠʚʦʜʠʪ ʢ ʛʠʙʝʣʠ. 



 29 

ʉʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʢʘʞʜʳʡ ʯʝʣʦʚʝʢ ʥʫʞʜʘʝʪʩʷ ʥʝ ʧʨʦʩʪʦ  

ʚ ʘʙʩʪʨʘʢʪʥʦʤ ʧʠʱʝʚʦʤ ʙʝʣʢʝ, ʘ ʚ ʙʝʣʢʝ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʘʤʠʥʦʢʠʩʣʦʪ-

ʥʦʛʦ ʩʦʩʪʘʚʘ. 

ɹʠʦʣʦʛʠʯʝʩʢʘʷ ʮʝʥʥʦʩʪʴ ʙʝʣʢʦʚ ʧʠʱʠ ï ʧʦʢʘʟʘʪʝʣʴ ʢʘʯʝʩʪʚʘ, ʦʪ-

ʨʘʞʘʶʱʠʡ ʩʪʝʧʝʥʴ ʩʦʦʪʚʝʪʩʪʚʠʷ ʠʭ ʘʤʠʥʦʢʠʩʣʦʪʥʦʛʦ ʩʦʩʪʘʚʘ ʧʦʪʨʝʙ-

ʥʦʩʪʷʤ ʦʨʛʘʥʠʟʤʘ ʚ ʘʤʠʥʦʢʠʩʣʦʪʘʭ ï ʦʩʥʦʚʥʳʭ ʩʦʩʪʘʚʥʳʭ ʯʘʩʪʷʭ  

ʠ ʩʪʨʫʢʪʫʨʥʳʭ ʵʣʝʤʝʥʪʘʭ ʙʝʣʢʦʚʦʡ ʤʦʣʝʢʫʣʳ. ɺ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʘʭ 

ʜʣʷ ʯʝʣʦʚʝʢʘ ʠʤʝʶʪ ʟʥʘʯʝʥʠʝ 20 ʘʤʠʥʦʢʠʩʣʦʪ. 

ɺ ʦʨʛʘʥʠʟʤʝ ʯʝʣʦʚʝʢʘ ʦʜʥʠ ʘʤʠʥʦʢʠʩʣʦʪ rʧʨʝʚʨʘʱʘʶʪʩʷ ʚ ʜʨʫ-

ʛʠʝ, ʯʪʦ ʯʘʩʪʠʯʥʦ ʧʨʦʠʩʭʦʜʠʪ ʚ ʧʝʯʝʥʠ. ʆʜʥʘʢʦ ʠʤʝʝʪʩʷ ʨʷʜ ʘʤʠʥʦ-

ʢʠʩʣʦʪ, ʥʝ ʩʠʥʪʝʟʠʨʫʶʱʠʭʩʷ ʚ ʦʨʛʘʥʠʟʤʝ ʠ ʧʦʩʪʫʧʘʶʱʠʭ ʪʦʣʴʢʦ  

ʩ ʧʠʱʝʡ: ʚʘʣʠʥ, ʣʝʡʮʠʥ, ʠʟʦʣʝʡʮʠʥ, ʪʨʠʧʪʦʬʘʥ, ʤʝʪʠʦʥʠʥ, ʣʠʟʠʥ, ʬʝ-

ʥʠʣʘʣʘʥʠʥ ʠ ʪʨʝʦʥʠʥ. ʕʪʠ ʘʤʠʥʦʢʠʩʣʦʪʳ ʥʘʟʳʚʘʶʪʩʷ ʥʝʟʘʤʝʥʠʤʳʤʠ, 

ʠʣʠ ʵʩʩʝʥʮʠʘʣʴʥʳʤʠ. ʊʠʨʦʟʠʥ, ʮʠʩʪʝʠʥ, ʘʨʛʠʥʠʥ ʠ ʛʠʩʪʠʜʠʥ ʩʯʠʪʘʶʪ 

ʫʩʣʦʚʥʦ ʥʝʟʘʤʝʥʠʤʳʤʠ (ʠʣʠ ʯʘʩʪʠʯʥʦ ʟʘʤʝʥʠʤʳʤʠ), ʪʘʢ ʢʘʢ ʚ ʦʨʛʘ-

ʥʠʟʤʝ ʦʥʠ ʩʠʥʪʝʟʠʨʫʶʪʩʷ ʜʦʚʦʣʴʥʦ ʤʝʜʣʝʥʥʦ. ʅʝʜʦʩʪʘʪʦʯʥʦʝ ʧʦʪʨʝʙ-

ʣʝʥʠʝ ʩ ʧʠʱʝʡ ʘʨʛʠʥʠʥʘ ʠ ʛʠʩʪʠʜʠʥʘ ʫ ʚʟʨʦʩʣʦʛʦ ʯʝʣʦʚʝʢʘ ʚ ʮʝʣʦʤ  

ʥʝ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʨʘʟʚʠʪʠʠ, ʦʜʥʘʢʦ ʤʦʞʝʪ ʚʦʟʥʠʢʥʫʪʴ ʵʢʟʝʤʘ ʠʣʠ ʥʘ-

ʨʫʰʝʥʠʝ ʩʠʥʪʝʟʘ ʛʝʤʦʛʣʦʙʠʥʘ. ɼʝʪʩʢʠʡ ʞʝ ʦʨʛʘʥʠʟʤ ʥʫʞʜʘʝʪʩʷ ʚ ʧʦ-

ʩʪʦʷʥʥʦʤ ʧʦʩʪʫʧʣʝʥʠʠ ʘʨʛʠʥʠʥʘ ʠ ʛʠʩʪʠʜʠʥʘ, ʧʦʵʪʦʤʫ ʢʦʣʠʯʝʩʪʚʦ ʥʝ-

ʟʘʤʝʥʠʤʳʭ ʘʤʠʥʦʢʠʩʣʦʪ ʚ ʧʠʪʘʥʠʠ ʜʝʪʝʡ ʨʘʩʰʠʨʝʥʦ ʜʦ 10. 

ɼʣʷ ʥʦʨʤʘʣʴʥʦʡ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʚʟʨʦʩʣʦʛʦ ʯʝʣʦʚʝʢʘ ʦʙʱʝʝ 

ʢʦʣʠʯʝʩʪʚʦ ʥʝʟʘʤʝʥʠʤʳʭ ʘʤʠʥʦʢʠʩʣʦʪ ʚ ʩʫʪʦʯʥʦʤ ʙʝʣʢʦʚʦʤ ʨʘʮʠʦʥʝ 

ʜʦʣʞʥʦ ʩʦʩʪʘʚʣʷʪʴ ʦʪ 36 ʜʦ 40 %. ʇʨʠ ʵʪʦʤ ʪʨʝʙʫʝʪʩʷ ʩʣʝʜʫʶʱʝʝ ʧʦ-

ʩʪʫʧʣʝʥʠʝ ʥʝʟʘʤʝʥʠʤʳʭ ʘʤʠʥʦʢʠʩʣʦʪ ʩ ʧʠʱʝʡ (ʛ/ʩʫʪ): ʪʨʠʧʪʦʬʘʥ ï 1, 

ʣʝʡʮʠʥ ï ʦʪ 4 ʜʦ 6, ʠʟʦʣʝʡʮʠʥ ï 3ï4, ʚʘʣʠʥ ï 3ï4, ʪʨʝʦʥʠʥ ï 2ï3, ʣʠ-

ʟʠʥ 3ï5, ʤʝʪʠʦʥʠʥ ï 2ï4, ʬʝʥʠʣʘʣʘʥʠʥ ï ʦʪ 2 ʜʦ 4. 

ɼʣʷ ʦʨʠʝʥʪʠʨʦʚʦʯʥʦʡ ʦʮʝʥʢʠ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʠ ʥʝʟʘʤʝʥʠʤʳʭ 

ʘʤʠʥʦʢʠʩʣʦʪ ʚ ʩʫʪʦʯʥʦʤ ʨʘʮʠʦʥʝ ʧʠʪʘʥʠʷ ʦʧʪʠʤʘʣʴʥʳʤ ʩʦʦʪʥʦʰʝʥʠ-

ʝʤ ʪʨʠʧʪʦʬʘʥʘ, ʣʠʟʠʥʘ ʠ ʤʝʪʠʦʥʠʥʘ ʷʚʣʷʝʪʩʷ 1:3:3 (ʛ/ʩʫʪ), ʯʪʦ ʩʦʦʪ-

ʚʝʪʩʪʚʫʝʪ ʩʦʜʝʨʞʘʥʠʶ ʜʘʥʥʳʭ ʘʤʠʥʦʢʠʩʣʦʪ ʚ ʞʝʥʩʢʦʤ ʤʦʣʦʢʝ ʠ ʫʩ-

ʨʝʜʥʝʥʥʦʤʫ ʘʤʠʥʦʢʠʩʣʦʪʥʦʤʫ ʩʦʩʪʘʚʫ ʪʝʣʘ ʯʝʣʦʚʝʢʘ. 

ʂʦʤʠʪʝʪʦʤ ʧʦ ʧʠʪʘʥʠʶ ʧʨʠ ʆʆʅ (ʌɸʆ) ʧʨʝʜʣʦʞʝʥʳ ʩʪʘʥʜʘʨʪʳ 

ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʠ ʥʝʟʘʤʝʥʠʤʳʭ ʘʤʠʥʦʢʠʩʣʦʪ ʜʣʷ ʣʶʜʝʡ, ʫ ʢʦʪʦʨʳʭ 

ʧʨʦʜʦʣʞʘʝʪʩʷ ʨʦʩʪ, ʠ ʣʶʜʝʡ ʩ ʟʘʢʦʥʯʝʥʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ ʨʦʩʪʘ. ɺʝ-

ʣʠʯʠʥʳ ʧʦʪʨʝʙʥʦʩʪʠ, ʧʨʠʚʝʜʝʥʥʳʝ ʚ ʵʪʠʭ ʩʪʘʥʜʘʨʪʘʭ, ʙʣʠʟʢʠ ʢ ʝʩʪʝ-

ʩʪʚʝʥʥʦʡ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʠ ʥʝʟʘʤʝʥʠʤʳʭ ʘʤʠʥʦʢʠʩʣʦʪ ʚ ʙʝʣʢʝ ʷʠʮ 

ʠ ʞʝʥʩʢʦʛʦ ʤʦʣʦʢʘ (ʪʘʙʣ. 1). 
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ʊʘʙʣʠʮʘ 1 

 

ʉʪʘʥʜʘʨʪ rʌɸʆ ʧʦ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʠ  

ʥʝʟʘʤʝʥʠʤʳʭ ʘʤʠʥʦʢʠʩʣʦʪ 

 

 

ɸʤʠʥʦʢʠʩʣʦʪʘ 

ɺʝʣʠʯʠʥʘ ʦʪʥʦʰʝʥʠʷ ʘʤʠʥʦʢʠʩʣʦʪ ʢ ʪʨʝʦʥʠʥʫ 

ʉʪʘʥʜʘʨʪ ʌɸʆ 
ɺ ʙʝʣʢʝ 

ʮʝʣʴʥʦʛʦ 

ʢʫʨʠʥʦʛʦ ʷʡʮʘ 

ɺ ʙʝʣʢʝ 

ʞʝʥʩʢʦʛʦ 

ʤʦʣʦʢʘ 

ʜʣʷ 

ʧʦʜʜʝʨʞʘʥʠʷ 

ʨʦʩʪʘ ʯʝʣʦʚʝʢʘ 

ʜʣʷ ʚʟʨʦʩʣʦʛʦ 

ʯʝʣʦʚʝʢʘ 

 

ʊʨʝʦʥʠʥ 

ɺʘʣʠʥ 

ʃʝʡʮʠʥ 

ʀʟʦʣʝʡʮʠʥ 

ʄʝʪʠʦʥʠʥ 

ʊʨʠʧʪʦʬʘʥ 

ʃʠʟʠʥ 

ʌʝʥʠʣʘʣʘʥʠʥ 

1,0 

1,5 

1,7 

1,5 

0,8 

0,5 

1,5 

1,0 

1,0 

1,5 

1,7 

1,4 

0,7 

0,25 

1,1 

1,1 

1,0 

1,5 

1,8 

1,3 

0,9 

0,24 

1,5 

1,2 

1,0 

1,4 

2,0 

1,2 

0,5 

0,36 

1,4 

1,0 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʯʠʪʘʝʪʩʷ, ʯʪʦ ʚ ʧʠʪʘʥʠʠ ʟʥʘʯʠʪʝʣʴʥʦʡ ʯʘʩʪʠ 

ʥʘʩʝʣʝʥʠʷ ʟʝʤʥʦʛʦ ʰʘʨʘ ʥʘʙʣʶʜʘʝʪʩʷ ʦʧʨʝʜʝʣʝʥʥʳʡ ʜʝʬʠʮʠʪ ʪʨʝʭ 

ʘʤʠʥʦʢʠʩʣʦʪ ï ʪʨʠʧʪʦʬʘʥʘ, ʣʠʟʠʥʘ ʠ ʤʝʪʠʦʥʠʥʘ, ʢʦʪʦʨʳʝ ʣʠʤʠʪʠʨʫ-

ʶʪ ʫʩʚʦʝʥʠʝ ʧʠʱʠ. ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʧʨʝʦʙʣʘʜʘʥʠʝʤ  

ʚ ʧʠʪʘʥʠʠ ʥʘʩʝʣʝʥʠʷ ʩʣʘʙʦʨʘʟʚʠʪʳʭ ʩʪʨʘʥ ʧʨʦʜʫʢʪʦʚ ʨʘʩʪʠʪʝʣʴʥʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʦʩʦʙʝʥʥʦ ʟʣʘʢʦʚʳʭ, ʚ ʙʝʣʢʘʭ ʢʦʪʦʨʳʭ ʥʠʟʢʦʝ ʩʦʜʝʨ-

ʞʘʥʠʝ ʪʨʠʧʪʦʬʘʥʘ, ʣʠʟʠʥʘ ʠ ʤʝʪʠʦʥʠʥʘ. 

ʇʨʦʜʫʢʪʳ ʞʠʚʦʪʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʛʦʨʘʟʜʦ ʙʦʛʘʯʝ ʥʘʟʚʘʥʥʳ-

ʤʠ ʘʤʠʥʦʢʠʩʣʦʪʘʤʠ ʠ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʣʠʟʠʥʘ ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʦʩʭʦ-

ʜʷʪ ʩʨʝʜʥʝʝ ʩʦʜʝʨʞʘʥʠʝ ʝʛʦ ʚ ʧʠʱʝ. ʇʦʵʪʦʤʫ ʙʝʣʢʠ ʞʠʚʦʪʥʦʛʦ ʧʨʦʠʩ-

ʭʦʞʜʝʥʠʷ ʥʝ ʪʦʣʴʢʦ ʭʦʨʦʰʦ ʫʩʚʘʠʚʘʶʪʩʷ, ʥʦ ʠ ʥʘʤʥʦʛʦ ʧʦʚʳʰʘʶʪ 

ʫʩʚʦʝʥʠʝ ʙʝʣʢʦʚ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʠ ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʩʙʘʣʘʥʩʠʨʦʚʘʪʴ ʘʤʠʥʦʢʠʩʣʦʪʥʳʡ ʩʦʩʪʘʚ ʧʠʱʠ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʘʜʦ 

ʦʧʨʝʜʝʣʷʪʴ ʥʝ ʪʦʣʴʢʦ ʩʫʤʤʘʨʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʙʝʣʢʦʚ. ʆʩʦʙʦʝ ʟʥʘʯʝʥʠʝ 

ʧʨʠʦʙʨʝʪʘʝʪ ʦʮʝʥʢʘ ʠʭ ʢʘʯʝʩʪʚʝʥʥʦʡ ʩʪʦʨʦʥʳ, ʪ. ʝ. ʩʦʜʝʨʞʘʥʠʝ ʚ ʙʝʣ-

ʢʘʭ ʦʪʜʝʣʴʥʳʭ ʥʝʟʘʤʝʥʠʤʳʭ ʘʤʠʥʦʢʠʩʣʦʪ.  

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʭ ʩʦʦʪ-

ʥʦʰʝʥʠʡ ʘʤʠʥʦʢʠʩʣʦʪ ʚ ʨʘʮʠʦʥʝ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʦʧʦʨʮʠʷ ʞʠʚʦʪʥʳʭ 

ʠ ʨʘʩʪʠʪʝʣʴʥʳʭ ʙʝʣʢʦʚ, ʨʘʚʥʘ ̫55:45. 
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ɺʳʷʩʥʠʣʦʩʴ, ʯʪʦ ʜʝʬʠʮʠʪ ʥʝʟʘʤʝʥʠʤʳʭ ʘʤʠʥʦʢʠʩʣʦʪ ʤʦʞʝʪ 

ʧʨʠʚʦʜʠʪʴ ʢ ʚʝʩʴʤʘ ʪʷʞʝʣʳʤ ʧʦʩʣʝʜʩʪʚʠʷʤ: 

ï ʚʘʣʠʥ: ʚ ʥʦʨʤʝ ʫʯʘʩʪʚʫʝʪ ʚ ʦʙʤʝʥʝ ʚʝʱʝʩʪʚ ʚ ʤʳʰʝʯʥʳʭ ʚʦ-

ʣʦʢʥʘʭ, ʚʣʠʷʝʪ ʥʘ ʢʦʦʨʜʠʥʘʮʠʦʥʥʦ-ʜʚʠʛʘʪʝʣʴʥʳʝ ʬʫʥʢʮʠʠ; ʧʨʠ ʥʝ-

ʜʦʩʪʘʪʢʝ ʚʝʜʝʪ ʢ ʥʘʨʫʰʝʥʠ ʁʢʦʦʨʜʠʥʘʮʠʠ ʜʚʠʞʝʥʠʡ, ʧʦʚʳʰʝʥʠ ʁ

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʢʦʞʠ ʢ ʨʘʟʜʨʘʞʝʥʠʷʤ; ʧʨʠ ʠʟʙʳʪʢʝ: ʥʘʙʣʶʜʘʝʪʩʷ 

ʧʦʷʚʣʝʥʠʝ ʛʘʣʣʶʮʠʥʘʮʠʡ, ʦʱʫʱʝʥʠʝ çʤʫʨʘʰʝʢè ʥʘ ʢʦʞʝ; 

ï ʠʟʦʣʝʡʮʠʥ: ʫʯʘʩʪʚʫʝʪ ʚ ʧʨʦʮʝʩʩʘʭ ʦʙʨʘʟʦʚʘʥʠʷ ʛʝʤʦʛʣʦʙʠʥʘ, 

ʩʪʘʙʠʣʠʟʠʨʫʝʪ ʫʨʦʚʝʥʴ ʩʘʭʘʨʘ ʚ ʢʨʦʚʠ; ʧʨʠ ʥʝʜʦʩʪʘʪʢʝ: ʚʦʟʥʠʢʥʦʚʝʥʠʝ 

ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʘʟʦʪʠʩʪʦʛʦ ʙʘʣʘʥʩʘ, ʧʨʦʷʚʣʝʥʠʝ ʬʠʟʠʯʝʩʢʠʭ ʠ ʧʩʠʭʠ-

ʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʩʥʠʞʝʥʠʝ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ ʠ ʝʛʦ ʚʳ-

ʥʦʩʣʠʚʦʩʪʠ; 

ï ʣʝʡʮʠʥ: ʚʣʠʷʝʪ ʥʘ ʧʨʦʮʝʩʩʳ ʨʦʩʪʘ, ʨʝʛʫʣʠʨʫʝʪ ʫʨʦʚʝʥʴ ʩʘʭʘʨʘ  

ʚ ʢʨʦʚʠ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ ʢʣʝʪʦʢ ʢʦʞʠ, ʢʦʩʪʝʡ, ʫʩʠʣʠʚʘʝʪ ʩʠʥ-

ʪʝʟ ʛʦʨʤʦʥʦʚ; ʧʨʠ ʥʝʜʦʩʪʘʪʢʝ: ʥʘʨʫʰʘʝʪʩʷ ʜʝʷʪʝʣʴʥʦʩʪ ɹʱʠʪʦʚʠʜʥʦʡ 

ʞʝʣʝʟʳ ʠ ʧʦʯʝʢ, ʧʦʷʚʣ̫ ʝʪʩ ̫ʜʠʩʪʨʦʬʠ;̫ 

ï ʣʠʟʠʥ: ʫʯʘʩʪʚʫʝʪ ʚ ʩʠʥʪʝʟʝ ʙʝʣʢʦʚ, ʘʥʪʠʪʝʣ, ʛʦʨʤʦʥʦʚ ʠ ʬʝʨ-

ʤʝʥʪʦʚ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʝʛʝʥʝʨʘʮʠʠ ʪʢʘʥʝʡ, ʚʣʠʷʝʪ ʥʘ ʧʨʦʮʝʩʩ ʨʦʩʪʘ, 

ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ, ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʚʠʪʘʤʠʥʦʤ ʉ ʧʨʝʜʦʪʚʨʘʱʘʝʪ ʨʘʟʚʠʪʠʝ 

ʘʪʝʨʦʩʢʣʝʨʦʟʘ ʠ ʠʥʬʘʨʢʪʘ ʤʠʦʢʘʨʜʘ; ʧʨʠ ʥʝʜʦʩʪʘʪʢʝ: ʩʦʟʜʘʥʠʝ ʧʨʝʜ-

ʧʦʩʳʣʦʢ ʜʣʷ ʩʥʠʞʝʥʠʷ ʤʳʰʝʯʥʦʡ ʤʘʩʩʳ ʠ ʦʪʣʦʞʝʥʠʷ ʢʘʣʴʮʠʷ ʚ ʢʦʩ-

ʪʷʭ, ʚʝʜʝʪ ʢ ʨʘʟʚʠʪʠ ʁʘʥʝʤʠʠ, ʚʳʧʘʜʝʥʠ ʁʚʦʣʦʩ, ʟʘʙʦʣʝʚʘʥʠʷʤ ʩʣʠʟʠ-

ʩʪʦʡ ʦʙʦʣʦʯʢʠ ʛʣʘʟ, ʧʦʪʝʨʝ ʘʧʧʝʪʠʪʘ, ʧʦʷʚʣʝʥʠ ʁʨʘʟʜʨʘʞʠʪʝʣʴʥʦʩʪʠ, 

ʥʘʨʫʰʝʥʠʁ ʨʝʧʨʦʜʫʢʪʠʚʥʦʡ ʬʫʥʢʮʠʠ; 

ï ʤʝʪʠʦʥʠʥ: ʫʯʘʩʪʚʫʝʪ ʚ ʦʙʤʝʥʝ ʞʠʨʦʚ, ʬʦʩʬʦʣʠʧʠʜʦʚ, ʚʠʪʘʤʠ-

ʥʦʚ, ʚ ʩʠʥʪʝʟʝ ʭʦʣʠʥʦ-ʣʠʦʪʨʦʧʥʦʛʦ ʚʝʱʝʩʪʚʘ, ʟʘʱʠʱʘʶʱʝʛʦ ʧʝʯʝʥʴ  

ʠ ʘʨʪʝʨʠʠ ʦʪ ʦʞʠʨʝʥʠʷ; ʩʧʦʩʦʙʝʥ ʚʳʚʦʜʠʪʴ ʪʷʞʝʣʳʝ ʤʝʪʘʣʣʳ ʠʟ ʦʨʛʘ-

ʥʠʟʤʘ, ʟʘʱʠʱʘʝʪ ʦʪ ʨʘʜʠʘʮʠʠ; ʫʯʘʩʪʚʫʝʪ ʚ ʩʝʢʨʝʮʠʠ ʘʜʨʝʥʘʣʠʥʘ ʥʘʜ-

ʧʦʯʝʯʥʠʢʘʤʠ; ʧʨʠ ʥʝʜʦʩʪʘʪʢʝ: ʧʦʷʚʣʝʥʠʝ ʧʨʠʟʥʘʢʦʚ ʦʞʠʨʝʥʠʷ, ʨʝʚʤʘ-

ʪʠʯʝʩʢʠʭ ʷʚʣʝʥʠʡ; 

ï ʪʨʝʦʥʠʥ: ʚʣʠʷʝʪ ʥʘ ʧʨʦʮʝʩʩʳ ʬʠʟʠʯʝʩʢʦʛʦ ʨʦʩʪʘ, ʫʢʨʝʧʣʷʝʪ 

ʠʤʤʫʥʥʫʶ ʩʠʩʪʝʤʫ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʦʙʨʘʟʦʚʘʥʠʶ ʘʥʪʠʪʝʣ, ʫʣʫʯʰʘʝʪ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʧʝʯʝʥʠ; ʧʨʠ ʥʝʜʦʩʪʘʪʢʝ: ʥʘʙʣʶʜʘʝʪʩʷ ʧʦʷʚʣʝʥʠʝ 

ʧʨʠʟʥʘʢʦʚ ʦʞʠʨʝʥʠʷ, ʩʥʠʞʝʥʠʝ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ; 

ï ʪʨʠʧʪʦʬʘʥ: ʚʦʟʜʝʡʩʪʚʫʝʪ ʥʘ ʧʨʦʮʝʩʩʳ ʨʦʩʪʘ, ʥʘ ʚʦʩʩʪʘʥʦʚʣʝ-

ʥʠʝ ʪʢʘʥʝʡ; ʫʯʘʩʪʚʫʝʪ ʚ ʙʝʣʢʦʚʦʤ ʦʙʤʝʥʝ, ʚ ʩʠʥʪʝʟʝ ʛʝʤʦʛʣʦʙʠʥʘ  

ʠ ʙʝʣʢʦʚ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ; ʧʨʠ ʥʝʜʦʩʪʘʪʢʝ: ʧʦʷʚʣʷʝʪʩʷ ʜʝʧʨʝʩʩʠ,̫ 

ʙʝʩʩʦʥʥʠʮʘ, ʧʦʚʳʰʝʥʥʘʷ ʚʦʟʙʫʜʠʤʦʩʪʴ, ʩʥʠʞʝʥʠʝ ʘʧʧʝʪʠʪʘ; 
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ï ʬʝʥʠʣʘʣʘʥʠʥ: ʩʪʠʤʫʣʠʨʫʝʪ ʠ ʪʦʥʠʟʠʨʫʝʪ ʥʝʨʚʥʫʶ ʩʠʩʪʝʤʫ, 

ʫʣʫʯh ʘʝʪ ʥʘʩʪʨʦʝʥʠʝ, ʩʥʠʞʘʝʪ ʙʦʣʝʚʳʝ ʦʱʫʱʝʥʠʷ; ʧʨʠ ʥʝʜʦʩʪʘʪʢʝ: 

ʥʘʨʫʰʘʝʪʩʷ ʬʫʥʢʮʠ ̫ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ ʠ ʥʘʜʧʦʯʝʯʥʠʢʦʚ, ʚʦʟʤʦʞ-

ʥʳ ʛʦʨʤʦʥʘʣʴʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʜʝʧʨʝʩʩʠʷ, ʘʨʪʨʠʪʳ. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʮʝʥʥʦʩʪʠ ʨʘʟʣʠʯʘʶʪ ʪʨʠ ʛʨʫʧ-

ʧʳ ʧʠʱʝʚʳʭ ʙʝʣʢʦʚ: ʚʳʩʦʢʦʡ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʮʝʥʥʦʩʪʠ, ʩʨʝʜʥʝʡ ʙʠʦ-

ʣʦʛʠʯʝʩʢʦʡ ʮʝʥʥʦʩʪʠ ʠ ʥʝʧʦʣʥʦʮʝʥʥʳʝ ʙʝʣʢʠ. 

ɹʝʣʢʠ ʚʳʩʦʢʦʡ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʮʝʥʥʦʩʪʠ ʩʦʜʝʨʞʘʪ ʜʦʩʪʘʪʦʯʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʚʩʝʭ ʥʝʟʘʤʝʥʠʤʳʭ ʘʤʠʥʦʢʠʩʣʦʪ ʚ ʦʧʪʠʤʘʣʴʥʦʡ ʩʙʘʣʘʥʩʠ-

ʨʦʚʘʥʥʦʩʪʠ ʠ ʦʙʣʘʜʘʶʪ ʚʳʩʦʢʦʡ ʫʩʚʦʷʝʤʦʩʪʴʶ ï ʙʦʣʝʝ 95 %. ʂ ʥʠʤ 

ʦʪʥʦʩʷʪʩʷ ʙʝʣʢʠ ʷʠʮ, ʤʦʣʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ, ʤʷʩʘ ʠ ʨʳʙʳ. 

ɹʝʣʢʠ ʩʨʝʜʥʝʡ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʮʝʥʥʦʩʪʠ ʩʦʜʝʨʞʘʪ ʚʩʝ ʥʝʟʘʤʝʥʠ-

ʤʳʝ ʘʤʠʥʦʢʠʩʣʦʪʳ, ʥʦ ʦʥʠ ʥʝʜʦʩʪʘʪʦʯʥʦ ʩʙʘʣʘʥʩʠʨʦʚʘʥʳ ʠ ʫʩʚʘʠʚʘ-

ʶʪʩʷ ʥʘ 70ï80 %. ʊʘʢ, ʥʝʜʦʩʪʘʪʦʢ ʣʠʟʠʥʘ ï ʦʩʥʦʚʥʘʷ ʧʨʠʯʠʥʘ ʧʦ-

ʥʠʞʝʥʥʦʡ ʮʝʥʥʦʩʪʠ ʙʝʣʢʦʚ ʭʣʝʙʘ. ʂʫʢʫʨʫʟʘ ʜʝʬʠʮʠʪʥʘ ʧʦ ʣʠʟʠʥʫ  

ʠ ʪʨʠʧʪʦʬʘʥʫ, ʨʠʩ ï ʧʦ ʣʠʟʠʥʫ ʠ ʪʨʝʦʥʠʥʫ. ɹʦʣʝʝ ʧʦʣʥʦʮʝʥʝʥ ʙʝʣʦʢ 

ʢʘʨʪʦʬʝʣʷ, ʥʦ ʩʦʜʝʨʞʘʥʠʝ ʝʛʦ ʚ ʧʨʦʜʫʢʪʝ ʥʝʚʝʣʠʢʦ ï ʦʢʦʣʦ 2 %. 

ʅʝʧʦʣʥʦʮʝʥʥʳʝ ʙʝʣʢʠ ʥʝ ʩʦʜʝʨʞʘʪ ʦʜʥʫ ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʥʝʟʘʤʝ-

ʥʠʤʳʭ ʘʤʠʥʦʢʠʩʣʦʪ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʥʝʧʦʣʥʦʤʫ ʫʩʚʦʝʥʠʶ ʜʨʫʛʠʭ 

ʘʤʠʥʦʢʠʩʣʦʪ ʠ ʚʩʝʛʦ ʙʝʣʢʘ. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ ʢʦʣʣʘʛʝʥ ʠ ʵʣʘʩʪʠʥ, ʢʦ-

ʪʦʨʳʝ ʩʦʜʝʨʞʘʪʩʷ ʚ ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʪʢʘʥʠ, ʘ ʪʘʢʞʝ ʢʝʨʘʪʠʥ (ʚʦʣʦʩʳ, 

ʰʝʨʩʪʴ) ʠ ʜʨ. ʊʘʢ, ʚ ʢʦʣʣʘʛʝʥʝ ʠ ʵʣʘʩʪʠʥʝ ʦʪʩʫʪʩʪʚʫʝʪ ʪʨʠʧʪʦʬʘʥ  

ʠ ʩʥʠʞʝʥʦ ʢʦʣʠʯʝʩʪʚʦ ʥʝʟʘʤʝʥʠʤʳʭ ʘʤʠʥʦʢʠʩʣʦʪ. 

ʇʦʪʨʝʙʥʦʩʪʴ ʚ ʙʝʣʢʘʭ ʚʟʨʦʩʣʦʛʦ ʟʜʦʨʦʚʦʛʦ ʯʝʣʦʚʝʢʘ ʟʘʚʠʩʠʪ ʦʪ 

ʚʦʟʨʘʩʪʘ, ʧʦʣʘ, ʬʠʟʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʭʘʨʘʢʪʝʨʘ ʪʨʫʜʦʚʦʡ ʜʝʷʪʝʣʴ-

ʥʦʩʪʠ, ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ. 

ʇʨʠ ʥʦʨʤʠʨʦʚʘʥʠʠ ʢʦʣʠʯʝʩʪʚʘ ʙʝʣʢʘ ʚ ʨʘʮʠʦʥʝ ʧʠʪʘʥʠʷ ʫʯʠʪʳ-

ʚʘʶʪ: 

ï ʦʩʥʦʚʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʙʝʣʢʘ (ʥʘʜʝʞʥʳʡ ʫʨʦʚʝʥʴ): ʙʝʣʢʦʚʳʡ 

ʤʠʥʠʤʫʤ, ʢʦʪʦʨʳʡ ʧʦʜʜʝʨʞʠʚʘʝʪ ʘʟʦʪʠʩʪʦʝ ʨʘʚʥʦʚʝʩʠʝ ʪʦʣʴʢʦ ʚ ʫʩ-

ʣʦʚʠʷʭ ʧʦʢʦʷ ʠ ʢʦʤʬʦʨʪʥʦʡ ʚʥʝʰʥʝʡ ʩʨʝʜʳ, ï ʦʪ 25 ʜʦ 35 ʛ/ʩʫʪ, ʜʣʷ 

ʦʪʜʝʣʴʥʳʭ ʢʘʪʝʛʦʨʠʡ ʣʜʁʝʡ ï ʜʦ 50 ʛ/ʩʫʪ ʠ ʙʦʣʝʝ; 

ï ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʙʝʣʢʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʩʦʢʠʡ ʫʨʦ-

ʚʝʥʴ ʘʟʦʪʠʩʪʦʛʦ ʤʝʪʘʙʦʣʠʟʤʘ ï ʦʢʦʣʦ 50 % ʦʪ ʦʩʥʦʚʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʙʝʣʢʘ. 

ʀʟ ʩʫʤʤʳ ʦʩʥʦʚʥʦʛʦ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʩʢʣʘʜʳʚʘ-

ʝʪʩʷ ʙʝʣʢʦʚʳʡ ʦʧʪʠʤʫʤ. ɽʩʣʠ ʙʳ ʚʩʝ ʙʝʣʢʠ ʧʠʱʠ ʙʳʣʠ ʧʦʣʥʦʮʝʥʥʳ-

ʤʠ, ʪʦ ʝʛʦ ʧʦʪʨʝʙʣʝʥʠʝ (ʙʝʣʢʦʚʳʡ ʦʧʪʠʤʫʤ) ʩʣʝʜʦʚʘʣʦ ʦʛʨʘʥʠʯʠʚʘʪʴ 



 33 

30ï55 ʛ/ʩʫʪ. ʅʦ ʚʚʠʜʫ ʪʦʛʦ, ʯʪʦ ʚ ʦʙʳʯʥʦʤ ʧʠʪʘʥʠʠ ʧʨʠʩʫʪʩʪʚʫʶʪ 

ʪʘʢʞʝ ʤʘʣʦʮʝʥʥʳʝ ʠ ʥʝʧʦʣʥʦʮʝʥʥʳʝ ʙʝʣʢʠ, ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʙʝʣʢʘ  

ʚ ʨʘʮʠʦʥʝ ʧʠʪʘʥʠʷ ʜʦʣʞʥʦ ʩʦʩʪʘʚʣʷʪʴ ʦʪ 0,8 ʜʦ 1,0 ʛ ʥʘ 1 ʢʛ ʤʘʩʩʳ ʪʝ-

ʣʘ ʠ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ 11ï13 % ʢʘʣʦʨʠʡʥʦʩʪʠ ʨʘʮʠʦʥʘ. ʕʪʦ ʢʦʣʠʯʝʩʪʚʦ 

ʜʦʣʞʥʦ ʙʳʪʴ ʫʚʝʣʠʯʝʥʦ ʜʣʷ ʜʝʪʝʡ ʜʦ 1,2ï1,5 ʛ ʥʘ 1 ʢʛ ʤʘʩʩʳ ʪʝʣʘ; ʜʣʷ 

ʙʝʨʝʤʝʥʥʳʭ ʠ ʢʦʨʤʷʱʠʭ ʞʝʥʱʠʥ ï ʜʦ 2,0 ʛ; ʜʣʷ ʙʦʣʴʥʳʭ ʚ ʧʝʨʠʦʜ 

ʚʳʟʜʦʨʦʚʣʝʥʠʷ ʧʦʩʣʝ ʪʷʞʝʣʳʭ ʠʥʬʝʢʮʠʡ, ʭʠʨʫʨʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ, 

ʧʨʠ ʧʝʨʝʣʦʤʘʭ ʢʦʩʪʝʡ, ʦʞʦʛʦʚʦʡ ʙʦʣʝʟʥʠ, ʪʫʙʝʨʢʫʣʝʟʝ ï ʜʦ 1,5ï2,0 ʛ. 

ɺʳʩʦʢʦʙʝʣʢʦʚʳʝ ʜʠʝʪʳ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʜʦʧʫʩʢʘʶʪ ʫʧʦʪʨʝʙ-

ʣʷʪʴ ʙʝʣʢʘ ʥʝ ʙʦʣʝʝ 120ï130 ʛ/ʩʫʪ. 

ɼʦʣʷ ʙʝʣʢʦʚ ʞʠʚʦʪʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʜʦʣʞʥʘ ʩʦʩʪʘʚʣʷʪʴ ʜʣʷ 

ʚʟʨʦʩʣʦʛʦ ʯʝʣʦʚʝʢʘ 55 % ʦʪ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʙʝʣʢʦʚ ʚ ʨʘʮʠʦʥʝ ʧʠ-

ʪʘʥʠʷ. ʇʨʝʜʫʩʤʦʪʨʝʥʦ ʧʦʚʳʰʝʥʠʝ ʜʦʣʠ ʞʠʚʦʪʥʳʭ ʙʝʣʢʦʚ ʜʣʷ ʜʝʪʝʡ 

ʜʦ 60ï70 %, ʜʣʷ ʙʝʨʝʤʝʥʥʳʭ ʞʝʥʱʠʥ ʠ ʢʦʨʤʷʱʠʭ ʤʘʪʝʨʝʡ ï ʜʦ 60 %. 

ɹʝʣʦʢ ʦʛʨʘʥʠʯʠʚʘʶʪ ʧʨʠ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ ʬʫʥʢʮʠʠ ʧʦʯʝʢ ʠ ʧʝ-

ʯʝʥʠ, ʧʦʜʘʛʨʝ ʠ ʥʝʢʦʪʦʨʳʭ ʜʨʫʛʠʭ ʟʘʙʦʣʝʚʘʥʠʷʭ. ɺʦʟʤʦʞʥʦ ʜʘʞʝ ʚʨʝ-

ʤʝʥʥʦʝ ʠʩʢʣʶʯʝʥʠʝ ʙʝʣʢʘ ʠʟ ʨʘʮʠʦʥʘ. ɺ ʤʘʣʦʙʝʣʢʦʚʳʭ ʜʠʝʪʘʭ ʧʨʠ 

ʭʨʦʥʠʯʝʩʢʦʡ ʧʦʯʝʯʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ ʩʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ ʩʥʠʞʘʝʪʩʷ 

ʜʦ 20ï40 ʛ/ʩʫʪ, ʠʟ ʥʠʭ 60ï70 % ʩʦʩʪʘʚʣʷʶʪ ʞʠʚʦʪʥʳʝ ʙʝʣʢʠ. 

ɺ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʩʪʨʘʥ ɽʚʨʦʧʳ ʠ ʉʝʚʝʨʥʦʡ ɸʤʝʨʠʢʠ ʨʝʢʦʤʝʥ-

ʜʫʝʤʳʝ ʥʦʨʤʳ ʙʝʣʢʘ ʥʝʩʢʦʣʴʢʦ ʥʠʞʝ, ʯʝʤ ʚ ʈʦʩʩʠʠ, ï 0,8ï0,9 ʛ/ʢʛ,  

ʚ ʪʦʤ ʯʠʩʣʝ ʩʦʜʝʨʞʘʥʠʝ ʞʠʚʦʪʥʳʭ ʙʝʣʢʦʚ ʥʝ ʜʦʣʞʥʦ ʧʨʝʚʳʰʘʪʴ 50 % 

ʦʪ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʙʝʣʢʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʦʣʠʯʝʩʪʚʝʥʥʦʝ ʧʦʩʪʫʧʣʝʥʠʝ ʙʝʣʢʘ ʩ ʧʠʱʝʡ 

ʜʦʣʞʥʦ ʩʪʨʦʛʦ ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʪʴʩʷ. 

ʇʨʠ ʜʝʬʠʮʠʪʝ ʙʝʣʢʘ ʤʦʛʫʪ ʧʨʦʪʝʢʘʪʴ ʟʘʯʘʩʪʫʶ ʥʝʦʙʨʘʪʠʤʳʝ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ: ʦʩʣʘʙʣʝʥʠʝ ʦʨʛʘ-

ʥʠʟʤʘ, ʟʘʜʝʨʞʢʘ ʨʦʩʪʘ, ʥʘʨʫʰʝʥʠʝ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ, ʥʘʨʫʰʝʥʠʝ ʬʫʥʢ-

ʮʠʡ ʞʝʣʝʟ ʚʥʫʪʨʝʥʥʝʡ ʩʝʢʨʝʮʠʠ, ʩʥʠʞʝʥʠʝ ʠʤʤʫʥʠʪʝʪʘ. 

ɹʝʣʢʦʚʦʝ ʛʦʣʦʜʘʥʠʝ ʜʦʚʦʣʴʥʦ ʙʳʩʪʨʦ ʧʨʠʚʦʜʠʪ ʢ ʪʷʞʝʣʦʤʫ ʨʘʩ-

ʩʪʨʦʡʩʪʚʫ ʟʜʦʨʦʚʴʷ. ʆʩʦʙʝʥʥʦ ʯʫʚʩʪʚʠʪʝʣʝʥ ʢ ʥʝʜʦʩʪʘʪʢʫ ʙʝʣʢʘ ʨʘʩ-

ʪʫʱʠʡ ʦʨʛʘʥʠʟʤ ʜʝʪʝʡ. ɹʝʣʢʦʚʘʷ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ ʧʨʠʚʦʜʠʪ ʢ ʟʘʜʝʨʞ-

ʢʝ, ʘ ʟʘʪʝʤ ʢ ʧʦʣʥʦʤʫ ʧʨʝʢʨʘʱʝʥʠʶ ʨʦʩʪʘ; ʚʷʣʦʩʪʴ, ʧʦʭʫʜʘʥʠʝ, ʪʷʞʝ-

ʣʳʝ ʦʪʝʢʠ, ʧʦʥʦʩʳ, ʚʦʩʧʘʣʝʥʠʝ ʢʦʞʥʳʭ ʧʦʢʨʦʚʦʚ, ʤʘʣʦʢʨʦʚʠʝ, ʪʷʞʝ-

ʣʳʝ ʨʘʩʩʪʨʦʡʩʪʚʘ ʬʫʥʢʮʠʡ ʧʝʯʝʥʠ ʠ ʧʦʜʞʝʣʫʜʦʯʥʦʡ ʞʝʣʝʟʳ, ʧʦʥʠʞʝ-

ʥʠʝ ʩʦʧʨʦʪʠʚʣʷʝʤʦʩʪʠ ʦʨʛʘʥʠʟʤʘ ʢ ʠʥʬʝʢʮʠʦʥʥʳʤ ʟʘʙʦʣʝʚʘʥʠʷʤ ï 

ʚʦʪ ʜʘʣʝʢʦ ʥʝ ʧʦʣʥʳʡ ʧʝʨʝʯʝʥʴ ʧʦʩʣʝʜʩʪʚʠʡ ʙʝʣʢʦʚʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦ-

ʩʪʠ. ʅʝʨʝʜʢʠ ʩʣʫʯʘʠ ʛʠʙʝʣʠ ʯʝʣʦʚʝʢʘ. 
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ʅʘʨʠʩʦʚʘʥʥʘʷ ʢʘʨʪʠʥʘ ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ ʟʘʙʦʣʝʚʘʥʠʷ ʢʚʘʰʠʦʨʢʦʨ 

(kwachiorcor), ʧʦʣʫʯʠʚʰʝʛʦ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʨʘʟʚʠʚʘʶ-

ʱʠʭʩʷ ʩʪʨʘʥʘʭ ɸʬʨʠʢʠ, ɸʟʠʠ ʠ ɸʤʝʨʠʢʠ ʠ ʷʚʣʷʶʱʝʛʦʩʷ ʙʠʯʦʤ ʜʝʪ-

ʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ. ʂʚʘʰʠʦʨʢʦʨ ʦʟʥʘʯʘʝʪ çʦʪʥʷʪʳʡ ʦʪ ʛʨʫʜʠ ʨʝʙʝʥʦʢè. 

ɿʘʙʦʣʝʚʘʶʪ ʜʝʪʠ, ʦʪʥʷʪʳʝ ʦʪ ʛʨʫʜʠ ʠ ʧʝʨʝʚʝʜʝʥʥʳʝ ʥʘ ʫʛʣʝʚʦʜʠʩʪʦʝ 

ʧʠʪʘʥʠʝ ʩ ʨʝʟʢʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴʶ ʞʠʚʦʪʥʦʛʦ ʙʝʣʢʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʵʪʘ ʙʦʣʝʟʥʴ ï ʨʝʟʫʣʴʪʘʪ ʧʠʪʘʥʠʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʨʘʩʪʠʪʝʣʴʥʦʡ ʧʠ-

ʱʝʡ. ɹʦʛʘʪʘʷ ʙʝʣʢʦʤ ʧʠʱʘ ʜʦʨʦʛʦ ʩʪʦʠʪ, ʧʦʵʪʦʤʫ ʥʝ ʚʩʝ ʩʣʦʠ ʥʘʩʝʣʝ-

ʥʠʷ ʤʦʛʫʪ ʝʶ ʧʦʩʪʦʷʥʥʦ ʧʠʪʘʪʴʩʷ. ʂʚʘʰʠʦʨʢʦʨ ʫ ʯʝʣʦʚʝʢʘ ʨʘʟʚʠʚʘʝʪ-

ʩʷ ʧʨʠ ʯʘʩʪʠʯʥʦʤ (ʠʣʠ ʧʦʣʥʦʤ) ʛʦʣʦʜʘʥʠʠ ʠ ʧʨʠ ʧʦʪʨʝʙʣʝʥʠʠ ʥʝʧʦʣ-

ʥʦʮʝʥʥʳʭ ʙʝʣʢʦʚ. ɿʘʙʦʣʝʚʘʥʠʝ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʥʘʨʫʰʝʥʠʝʤ ʬʫʥʢʮʠʠ 

ʢʠʰʝʯʥʠʢʘ, ʪʘʢ ʢʘʢ ʩ ʥʘʜʣʝʞʘʱʝʡ ʩʢʦʨʦʩʪʴʶ ʥʝ ʩʠʥʪʝʟʠʨʫʶʪʩʷ ʬʝʨ-

ʤʝʥʪʳ ʧʦʜʞʝʣʫʜʦʯʥʦʡ ʞʝʣʝʟʳ ʠ ʥʝ ʦʙʥʦʚʣʷʶʪʩʷ ʢʣʝʪʢʠ ʝʛʦ ʩʣʠʟʠ-

ʩʪʦʡ ʦʙʦʣʦʯʢʠ. ɺʦʟʥʠʢʘʝʪ ʧʦʨʦʯʥʳʡ ʢʨʫʛ ʢʚʘʰʠʦʨʢʦʨʘ, ʭʘʨʘʢʪʝʨʠ-

ʟʫʶʱʠʡʩʷ ʧʨʝʢʨʘʱʝʥʠʝʤ ʧʨʦʮʝʩʩʘ ʫʩʚʦʝʥʠʷ ʙʝʣʢʘ ʧʠʱʠ (ʨʠʩ. 2).  

ɺ ʦʨʛʘʥʠʟʤʝ ʨʘʟʚʠʚʘʝʪʩʷ ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʘʟʦʪʠʩʪʳʡ ʙʘʣʘʥʩ, ʥʘʨʫʰʘʝʪ-

ʩʷ ʚʦʜʥʦ-ʩʦʣʝʚʦʡ ʦʙʤʝʥ, ʧʦʷʚʣʷʝʪʩʷ ʘʪʦʥʠʷ ʤʳʰʮ ʠ ʦʩʪʘʥʦʚʢʘ ʨʦʩʪʘ. 

ʇʠʱʝʚʘʷ ʜʠʩʪʨʦʬʠʷ ʦʩʦʙʝʥʥʦ ʦʧʘʩʥʘ ʜʣʷ ʤʣʘʜʝʥʮʝʚ. ʂʚʘʰʠʦʨʢʦʨ 

ʤʦʞʝʪ ʩʦʧʨʦʚʦʞʜʘʪʴʩʷ ʠʭ ʛʠʙʝʣʴʶ ʦʪ ʜʠʘʨʝʠ, ʦʩʪʨʳʭ ʠʥʬʝʢʮʠʡ, ʟʘ-

ʙʦʣʝʚʘʥʠʡ ʧʝʯʝʥʠ ʠ ʦʪʩʪʘʚʘʥʠʝʤ ʚ ʬʠʟʠʯʝʩʢʦʤ ʠ ʫʤʩʪʚʝʥʥʦʤ ʨʘʟʚʠ-

ʪʠʠ. ʈʝʟʢʦʝ ʩʥʠʞʝʥʠʝ ʩʠʥʪʝʟʘ ʙʝʣʢʘ ʚ ʧʝʯʝʥʠ ʥʘ ʬʦʥʝ ʥʝʜʦʩʪʘʪʦʯʥʦʛʦ 

ʧʦʩʪʫʧʣʝʥʠʷ ʝʛʦ ʚ ʦʨʛʘʥʠʟʤ ʫʤʝʥʴʰʘʝʪ ʢʦʣʠʯʝʩʪʚʦ ʩʳʚʦʨʦʪʦʯʥʦʛʦ 

ʘʣʴʙʫʤʠʥʘ, ʣʠʧʦʧʨʦʪʝʠʜʦʚ ʥʠʟʢʦʡ ʧʣʦʪʥʦʩʪʠ (ʃʅʇ) ʠ ʛʝʤʦʛʣʦʙʠʥʘ  

ʚ ʢʨʦʚʠ. 

 
 

ʈʠʩ. 2. ʇʦʨʦʯʥʳʡ ʢʨʫʛ ʧʨʠ ʢʚʘʰʠʦʨʢʦʨʝ 

 

ɹʝʣʢʦʚʘʷ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ ʧʨʠʚʦʜʠʪ ʢ ʨʷʜʫ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ 

ʠʟʤʝʥʝʥʠʡ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʥʘʨʫʰʝʥʠʡ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʠʩʪʝʤ ʦʨ-

ʛʘʥʠʟʤʘ. ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʨʘʥʥʠʭ ʧʨʦʷʚʣʝʥʠʡ ʙʝʣʢʦʚʦʡ ʥʝʜʦʩʪʘ-

ʪʦʯʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʩʥʠʞʝʥʠʝ ʟʘʱʠʪʥʳʭ ʩʚʦʡʩʪʚ ʦʨʛʘʥʠʟʤʘ. ʉʫʱʝʩʪ-

ʚʝʥʥʳʝ ʥʘʨʫʰʝʥʠʷ ʧʦʜ ʚʣʠʷʥʠʝʤ ʙʝʣʢʦʚʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ ʚʦʟʥʠ-

ʢʘʶʪ ʚ ʵʥʜʦʢʨʠʥʥʦʡ ʩʠʩʪʝʤʝ ï ʛʠʧʦʬʠʟʝ, ʥʘʜʧʦʯʝʯʥʠʢʘʭ, ʧʦʣʦʚʳʭ 
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ʞʝʣʝʟʘʭ. ɺ ʛʠʧʦʬʠʟʝ ʦʪʤʝʯʘʝʪʩʷ ʨʝʟʢʦʝ ʩʥʠʞʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʵʦʟʠʥʦ-

ʬʠʣʴʥʳʭ ʢʣʝʪʦʢ, ʧʨʦʜʫʮʠʨʫʶʱʠʭ ʛʦʨʤʦʥ ʨʦʩʪʘ; ʥʝ ʤʝʥʝʝ ʩʫʱʝʩʪʚʝʥ-

ʥʳʝ ʥʘʨʫʰʝʥʠʷ ʥʘʙʣʶʜʘʶʪʩʷ ʚ ʥʘʜʧʦʯʝʯʥʠʢʘʭ: ʫʤʝʥʴʰʘʝʪʩʷ ʧʨʦʜʫʢ-

ʮʠʷ ʘʜʨʝʥʘʣʠʥʘ. 

ʉʨʝʜʠ ʠʟʤʝʥʝʥʠʡ, ʚʦʟʥʠʢʘʶʱʠʭ ʚ ʦʨʛʘʥʠʟʤʝ ʢʘʢ ʨʝʟʫʣʴʪʘʪ ʙʝʣ-

ʢʦʚʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ, ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʥʘʨʫʰʝʥʠʝ ʦʙʨʘʟʦʚʘʥʠ ̫ 

ʚ ʧʝʯʝʥʠ ʭʦʣʠʥʘ, ʩʣʝʜʩʪʚʠʝʤ ʯʝʛʦ ʷʚʣʷʝʪʩʷ ʞʠʨʦʚʘʷ ʠʥʬʠʣʴʪʨʘʮʠʷ 

ʧʝʯʝʥʠ. 

ʅʘʠʙʦʣʝʝ ʪʷʞʝʣʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ʚ ʩʦʩʪʦʷʥʠʠ ʟʜʦʨʦʚʴʷ (ʥʝʨʝʜʢʦ 

ʥʘ ʚʩʶ ʞʠʟʥʴ) ʦʩʪʘʚʣʷʝʪ ʪʘʢʦʡ ʚʠʜ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ ʧʠʪʘʥʠʷ, ʢʘʢ 

ʘʣʠʤʝʥʪʘʨʥʘʷ ʜʠʩʪʨʦʬʠʷ. ʕʪʘ ʙʦʣʝʟʥʴ ʨʘʟʚʠʚʘʝʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʥʝ-

ʜʦʩʪʘʪʦʯʥʦʛʦ ʧʠʪʘʥʠʷ, ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʵʥʝʨʛʝʪʠʯʝʩʢʠʤ ʟʘʪʨʘʪʘʤ 

ʦʨʛʘʥʠʟʤʘ. ʅʝʨʝʜʢʦ ʟʘʙʦʣʝʚʘʥʠʝ ʧʨʦʪʝʢʘʝʪ ʚ ʚʠʜʝ ʧʨʦʛʨʝʩʩʠʨʫʶʱʝʛʦ 

ʠʩʪʦʱʝʥʠʷ, ʩʦʧʨʦʚʦʞʜʘʶʱʝʛʦʩʷ ʨʝʟʢʠʤ ʧʘʜʝʥʠʝʤ ʪʨʫʜʦʩʧʦʩʦʙʥʦʩʪʠ. 

ɹʝʣʢʦʚʘʷ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ ʯʘʩʪʦ ʩʦʯʝʪʘʝʪʩʷ ʩ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴʶ 

ʜʨʫʛʠʭ ʧʠʱʝʚʳʭ ʚʝʱʝʩʪʚ ï ʞʠʨʦʚ, ʫʛʣʝʚʦʜʦʚ, ʚʠʪʘʤʠʥʦʚ. ʆʜʥʘʢʦ 

ʠʤʝʥʥʦ ʥʝʜʦʩʪʘʪʦʢ ʠʣʠ ʥʝʧʦʣʥʦʮʝʥʥʦʩʪʴ ʙʝʣʢʦʚ ʠʛʨʘʶʪ ʦʧʨʝʜʝʣʷʶ-

ʱʫʶ ʨʦʣʴ ʚ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʘʣʠʤʝʥʪʘʨʥʦʡ ʜʠʩʪʨʦʬʠʠ, ʤʘʨʘʟʤʘ ʠ ʢʚʘ-

ʰʠʦʨʢʦʨʘ. ɼʠʩʪʨʦʬʠʷ ʠ ʤʘʨʘʟʤ ʤʦʛʫʪ ʙʳʪʴ ʠ ʵʥʜʦʛʝʥʥʦʛʦ ʭʘʨʘʢʪʝʨʘ, 

ʢʦʛʜʘ ʚ ʦʨʛʘʥʠʟʤʝ ʥʘʨʫʰʝʥʦ ʠʣʠ ʨʝʟʢʦ ʦʛʨʘʥʠʯʝʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʧʠʱʝʚʳʭ ʚʝʱʝʩʪʚ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʭʘʨʘʢʪʝʨʥʳʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʧʨʠ ʜʝʬʠʮʠʪʝ ʧʦ-

ʩʪʫʧʣʝʥʠʷ ʙʝʣʢʘ ʚ ʦʨʛʘʥʠʟʤ ʷʚʣʷʶʪʩʷ ʘʣʠʤʝʥʪʘʨʥʘʷ ʜʠʩʪʨʦʬʠʷ, ʤʘ-

ʨʘʟʤ ʠ ʢʚʘʰʠʦʨʢʦʨ. 

ʇʨʠ ʠʟʙʳʪʦʯʥʦʤ ʙʝʣʢʦʚʦʤ ʧʠʪʘʥʠʠ ʪʘʢʞʝ ʤʦʞʝʪ ʧʦʷʚʣʷʪʴʩʷ 

ʨʷʜ ʥʝʛʘʪʠʚʥʳʭ ʷʚʣʝʥʠʡ: ʧʝʨʝʚʦʟʙʫʞʜʝʥʠʝ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ, ʥʝʚʨʦ-

ʟʳ, ʫʚʝʣʠʯʝʥʠʝ ʥʘʛʨʫʟʢʠ ʥʘ ʧʝʯʝʥʴ ʠ ʧʦʯʢʠ, ʢʦʪʦʨʳʝ ʥʝ ʚ ʩʦʩʪʦʷʥʠʠ 

ʩʧʨʘʚʠʪʴʩʷ ʩ ʦʙʝʟʚʨʝʞʠʚʘʥʠʝʤ ʠ ʚʳʚʝʜʝʥʠʝʤ ʠʟ ʦʨʛʘʥʠʟʤʘ ʧʦʚʳʰʝʥ-

ʥʳʭ ʢʦʣʠʯʝʩʪʚ ʧʨʦʜʫʢʪʦʚ ʙʝʣʢʦʚʦʛʦ ʦʙʤʝʥʘ ʠ ʪ.ʜ. ʍʘʨʘʢʪʝʨʥʳʝ ʟʘʙʦ-

ʣʝʚʘʥʠʷ: ʛʠʧʝʨʪʨʦʬʠʷ ʧʝʯʝʥʠ ʠ ʧʦʯʝʢ, ʣʝʪʘʣʴʥʳʡ ʠʩʭʦʜ. 

ʆʪʨʠʮʘʪʝʣʴʥʫʶ ʨʦʣʴ ʜʣʷ ʯʝʣʦʚʝʢʘ ʠʛʨʘʶʪ ʧʠʱʝʚʳʝ ʘʣʣʝʨʛʠʠ, 

ʩʚʷʟʘʥʥʳʝ ʩ ʥʝʧʝʨʝʥʦʩʠʤʦʩʪʴʶ ʦʨʛʘʥʠʟʤʦʤ ʦʪʜʝʣʴʥʳʭ ʚʠʜʦʚ ʙʝʣʢʦ-

ʚʦʡ ʧʠʱʠ (ʤʦʣʦʢʦ, ʷʡʮʘ, ʦʨʝʭʠ, ʙʝʣʢʠ ʥʝʢʦʪʦʨʳʭ ʟʣʘʢʦʚ). 

ʊʝʨʤʠʥ çʘʣʣʝʨʛʠʷè ʧʨʦʠʩʭʦʜʠʪ ʦʪ ʜʚʫʭ ʛʨʝʯʝʩʢʠʭ ʩʣʦʚ: çʘʣʣʦʩè ï 

ʜʨʫʛʦʡ ʠ çʵʨʛʦʥè ï ʜʝʡʩʪʚʠʝ. 

ʇʨʠ ʥʦʨʤʘʣʴʥʦʤ ʧʠʱʝʚʘʨʝʥʠʠ ʙʝʣʢʠ ʨʘʩʱʝʧʣʷʶʪʩʷ ʚ ʞʝʣʫʜʦʯ-

ʥʦ-ʢʠʰʝʯʥʦʤ ʪʨʘʢʪʝ (ɾʂʊ) ʜʦ ʘʤʠʥʦʢʠʩʣʦʪ, ʢʦʪʦʨʳʝ ʥʝ ʷʚʣʷʶʪʩʷ ʘʥ-

ʪʠʛʝʥʘʤʠ (ʘʣʣʝʨʛʝʥʘʤʠ) ʠ ʥʝ ʚʳʟʳʚʘʶʪ ʦʪʚʝʪʥʦʡ ʠʤʤʫʥʥʦʡ (ʟʘʱʠʪ-
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ʥʦʡ) ʨʝʘʢʮʠʠ. ɽʩʣʠ ʚ ʢʨʦʚʷʥʦʝ ʨʫʩʣʦ ʙʝʟ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʨʘʩʱʝʧʣʝ-

ʥʠʷ ʯʝʨʝʟ ʵʧʠʪʝʣʠʡ ʢʠʰʝʯʥʠʢʘ ʧʨʦʥʠʢʘʝʪ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʙʝʣʢʦʚ ʧʠʱʠ, ʪʦ ʚ ʦʨʛʘʥʠʟʤʝ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʢʘʢ ʙʳ ʪʨʝʥʠʥʛ ʠʤʤʫʥ-

ʥʦʡ ʩʠʩʪʝʤʳ ʜʣʷ ʟʘɦ ʠʪʳ ʦʪ ʜʝʡʩʪʚʠʷ ʯʫʞʝʨʦʜʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ. ʇʨʠ 

ʟʥʘʯʠʪʝʣʴʥʦʤ ʧʦʩʪʫʧʣʝʥʠʠ ʚ ʢʨʦʚʷʥʦʝ ʨʫʩʣʦ ʘʣʣʝʨʛʝʥʦʚ ʚʦʟʥʠʢʘʝʪ 

ʦʩʪʨʘʷ ʨʝʘʢʮʠʷ, ʧʨʦʷʚʣʷʶʱʘʷʩʷ ʚ ʟʫʜʝ, ʢʦʞʥʳʭ ʚʳʩʳʧʘʥʠʷʭ ʠʣʠ ʞʝ-

ʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʳʭ ʨʘʩʩʪʨʦʡʩʪʚʘʭ. ʇʨʠʨʦʜʘ ʪʘʢʠʭ ʨʝʘʢʮʠʡ ʜʦ ʢʦʥʮʘ 

ʥʝ ʚʳʷʩʥʝʥʘ. ʇʨʝʜʦʪʚʨʘʪʠʪʴ ʧʠʱʝʚʫʶ ʘʣʣʝʨʛʠʶ ʫ ʤʣʘʜʝʥʮʝʚ ʚʦʟʤʦʞʥʦ 

ʛʨʫʜʥʳʤ ʚʩʢʘʨʤʣʠʚʘʥʠʝʤ ʠʣʠ ʥʘʛʨʝʚʘʥʠʝʤ ʥʝʢʦʪʦʨʳʭ ʙʝʣʢʦʚ ʜʦ 120 ʉ, 

ʦʜʥʘʢʦ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʩʧʦʩʦʙʦʤ ʙʦʨʴʙʳ ʷʚʣʷʝʪʩʷ ʠʩʢʣʶʯʝ-

ʥʠʝ ʘʣʣʝʨʛʝʥʘ ʠʟ ʜʠʝʪʳ. 

ʊʷʞʝʣʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ʥʝʜʦʩʪʘʪʦʯʥʦʛʦ ʧʦʩʪʫʧʣʝʥʠʷ ʙʝʣʢʘ ʚ ʦʨ-

ʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ ʥʝʚʦʟʤʦʞʥʦ ʣʝʯʠʪʴ ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ, ʧʦ-

ʵʪʦʤʫ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʚʩʝʤ ʥʫʞʜʘʶʱʠʤʩʷ ʤʘʪʝʨʠʘʣʴʥʦʡ ʧʦʤʦʱʠ ʜʣʷ 

ʫʧʦʪʨʝʙʣʝʥʠʷ ʚ ʧʠʱʫ ʙʝʣʢʦʚʳʭ ʜʦʙʘʚʦʢ ʤʦʞʝʪ ʨʝʰʠʪʴ ʧʨʦʙʣʝʤʫ ʦʭ-

ʨʘʥʳ ʠ ʩʦʭʨʘʥʝʥʠʷ ʟʜʦʨʦʚʴʷ ʣʶʜʝʡ ʢʘʢ ʚ ʜʝʪʩʢʦʤ, ʪʘʢ ʠ ʚ ʟʨʝʣʦʤ ʚʦʟ-

ʨʘʩʪʝ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʨʘʮʠʦʥʝ ʧʦʣʥʦʮʝʥʥʦʛʦ ʞʠʚʦʪʥʦʛʦ ʙʝʣʢʘ ʠʣʠ 

ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʭ ʨʘʩʪʠʪʝʣʥɹʳʭ ʙʝʣʢʦʚʳʭ ʩʤʝʩʝʡ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ 

ʠʩʢʣʶʯʝʥʠʷ ʥʝʦʙʨʘʪʠʤʳʭ ʦʪʢʣʦʥʝʥʠʡ ʚ ʟʜʦʨʦʚʴʝ ʯʝʣʦʚʝʢʘ. 

 

2.2. ʋʛʣʝʚʦʜʳ 
 

ʋʛʣʝʚʦʜʳ ʩʦʩʪʘʚʣʷʶʪ ʦʩʥʦʚʥʫʶ ʯʘʩʪʴ ʧʠʱʝʚʦʛʦ ʨʘʮʠʦʥʘ ʠ ʦʙʝʩ-

ʧʝʯʠʚʘʶʪ ʦʪ 50 ʜʦ 60 % ʝʛʦ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʮʝʥʥʦʩʪʠ. ʉʦʜʝʨʞʘʪʩʷ  

ʫʛʣʝʚʦʜʳ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʚ ʨʘʩʪʠʪʝʣʴʥʳʭ ʧʨʦʜʫʢʪʘʭ. 

ɺ ʦʨʛʘʥʠʟʤʝ ʯʝʣʦʚʝʢʘ ʫʛʣʝʚʦʜʳ ʤʦʛʫʪ ʩʠʥʪʝʟʠʨʦʚʘʪʴʩʷ ʠʟ ʘʤʠ-

ʥʦʢʠʩʣʦʪ ʠ ʞʠʨʦʚ, ʧʦʵʪʦʤʫ ʦʥʠ ʥʝ ʦʪʥʦʩʷʪʩʷ ʢ ʥʝʟʘʤʝʥʠʤʳʤ ʬʘʢʪʦ-

ʨʘʤ ʧʠʪʘʥʠʷ. ʆʜʥʘʢʦ ʫʛʣʝʚʦʜʳ ʥʝʣʴʟʷ ʧʦʣʥʦʩʪʴʶ ʠʩʢʣʶʯʘʪʴ ʠʟ ʨʘ-

ʮʠʦʥʘ. ʄʠʥʠʤʫʤ ʧʦʪʨʝʙʣʝʥʠʷ ʫʛʣʝʚʦʜʦʚ ʩʦʩʪʘʚʣʷʝʪ ʧʨʠʤʝʨʥʦ        

150 ʛ/ʩʫʪ. 

ɹʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʦʨʛʘʥʠʟʤʘ ʠʤʝʝʪ ʩʦʩʪʘʚ ʫʛʣʝʚʦʜʦʚ, ʚ ʩʦ-

ʦʪʚʝʪʩʪʚʠʠ ʩ ʢʦʪʦʨʳʤ ʠʭ ʧʦʜʨʘʟʜʝʣʷʶʪ ʥʘ ʧʨʦʩʪʳʝ ʠ ʩʣʦʞʥʳʝ.  

ʂ ʧʨʦʩʪʳʤ ʫʛʣʝʚʦʜʘʤ ʦʪʥʦʩʷʪʩʷ ʤʦʥʦʩʘʭʘʨʠʜʳ (ʛʣʶʢʦʟʘ, ʬʨʫʢʪʦʟʘ, 

ʛʘʣʘʢʪʦʟʘ) ʠ ʜʠʩʘʭʘʨʠʜʳ (ʩʘʭʘʨʦʟʘ, ʣʘʢʪʦʟʘ, ʤʘʣʴʪʦʟʘ), ʢ ʩʣʦʞʥʳʤ ï 

ʧʦʣʠʩʘʭʘʨʠʜʳ (ʢʨʘʭʤʘʣ, ʛʣʠʢʦʛʝʥ) ʠ ʧʠʱʝʚʳʝ ʚʦʣʦʢʥʘ (ʢʣʝʪʯʘʪʢʘ, 

ʧʝʢʪʠʥʳ). 

ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʠʱʝʚʦʡ ʮʝʥʥʦʩʪʠ ʫʛʣʝʚʦʜʳ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ  

ʥʘ ʫʩʚʦʷʝʤʳʝ (ʙʳʩʪʨʦʫʩʚʦʷʝʤʳʝ, ʠʣʠ ʣʝʛʢʦʫʩʚʦʷʝʤʳʝ ï net carbs)  
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ʠ ʥʝʫʩʚʦʷʝʤʳʝ (ʫʛʣʝʚʦʜʳ çʟʘʤʝʜʣʝʥʥʦʛʦ ʜʝʡʩʪʚʠʷè), ʪ. ʝ. ʪʝ, ʢʦʪʦʨʳʝ 

ʫʩʚʘʠʚʘʶʪʩʷ ʚ ʦʨʛʘʥʠʟʤʝ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʜʣʝʥʥʝʝ. ʋʩʚʦʷʝʤʳʝ ʫʛʣʝʚʦ-

ʜ  rï ʤʦʥʦ- ʠ ʦʣʠʛʦʩʘʭʘʨʠʜʳ, ʢʨʘʭʤʘʣ, ʛʣʠʢʦʛʝʥ; ʥʝʫʩʚʦʷʝʤʳʝ ï ʮʝʣ-

ʣʶʣʦʟʘ, ʛʝʤʠʮʝʣʣʶʣʦʟʳ, ʠʥʫʣʠʥ, ʧʝʢʪʠʥ, ʛʫʤʤʠ, ʩʣʠʟʠ. 

ʆʩʥʦʚʥʳʝ ʬʫʥʢʮʠʠ ʫʛʣʝʚʦʜʦʚ: 

ï ʵʥʝʨʛʝʪʠʯʝʩʢʘʷ: ʧʨʠ ʦʢʠʩʣʝʥʠʠ 1 ʛ ʫʩʚʦʷʝʤʳʭ ʫʛʣʝʚʦʜʦʚ ʚ ʦʨ-

ʛʘʥʠʟʤʝ ʚʳʜʝʣʷʝʪʩʷ 4 ʢʢʘʣ; 

ï ʧʣʘʩʪʠʯʝʩʢʘʷ: ʦʥʠ ʚʭʦʜʷʪ ʚ ʩʦʩʪʘʚ ʩʪʨʫʢʪʫʨ ʤʥʦʛʠʭ ʢʣʝʪʦʢ  

ʠ ʪʢʘʥʝʡ, ʫʯʘʩʪʚʫʶʪ ʚ ʩʠʥʪʝʟʝ ʥʫʢʣʝʠʥʦʚʳʭ ʢʠʩʣʦʪ (ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦ-

ʚʠ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʧʦʩʪʦʷʥʥʳʡ ʫʨʦʚʝʥʴ ʛʣʶʢʦʟʳ, ʛʣʠʢʦʛʝʥ ʝʩʪʴ ʚ ʧʝ-

ʯʝʥʠ ʠ ʤʳʰʮʘʭ, ʛʘʣʘʢʪʦʟʘ ʚʭʦʜʠʪ ʚ ʩʦʩʪʘʚ ʣʠʧʠʜʦʚ ʤʦʟʛʘ, ʣʘʢʪʦʟʘ ʩʦ-

ʜʝʨʞʠʪʩʷ ʚ ʞʝʥʩʢʦʤ ʤʦʣʦʢʝ ʠ ʪ.ʜ.); 

ï ʨʝʛʫʣʷʪʦʨʥʘʷ: ʠʭ ʫʯʘʩʪʠʝ ʚ ʨʝʛʫʣʷʮʠʠ ʢʠʩʣʦʪʥʦ-ʱʝʣʦʯʥʦʛʦ 

ʨʘʚʥʦʚʝʩʠʷ ʚ ʦʨʛʘʥʠʟʤʝ, ʦʥʠ ʧʨʝʧʷʪʩʪʚʫʶʪ ʥʘʢʦʧʣʝʥʠʶ ʢʝʪʦʥʦʚʳʭ 

ʪʝʣ ʧʨʠ ʦʢʠʩʣʝʥʠʠ ʞʠʨʦʚ; 

ï ʟʘʱʠʪʥʘʷ: ʛʠʘʣʫʨʦʥʦʚʘʷ ʢʠʩʣʦʪʘ ʧʨʝʧʷʪʩʪʚʫʝʪ ʧʨʦʥʠʢʥʦʚʝ-

ʥʠʶ ʙʘʢʪʝʨʠʡ ʯʝʨʝʟ ʢʣʝʪʦʯʥʫʶ ʩʪʝʥʢʫ; ʛʣʶʢʫʨʦʥʦʚʘʷ ʢʠʩʣʦʪʘ ʧʝʯʝʥʠ 

ʩʦʝʜʠʥʝ̫ʪʩʷ ʩ ʪʦʢʩʠʯʝʩʢʠʤʠ ʚʝʱʝʩʪʚʘʤʠ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʨʘʩʪʚʦʨʠʤʳʭ 

ʚ ʚʦʜʝ ʥʝʪʦʢʩʠʯʥʳʭ ʩʣʦʞʥʳʭ ʵʬʠʨʦʚ, ʢʦʪʦʨʳʝ ʚʳʚʦʜʷʪʩʷ ʩ ʤʦʯʦʡ; 

ʧʝʢʪʠʥʳ ʩʚʷʟʳʚʘʶʪ ʪʦʢʩʠʥʳ ʠ ʨʘʜʠʦʥʫʢʣʠʜʳ ʠ ʚʳʚʦʜʷʪ ʠʭ ʠʟ ʦʨʛʘ-

ʥʠʟʤʘ. 

ʂʨʦʤʝ ʪʦʛʦ, ʫʛʣʝʚʦʜʳ ʧʨʠʜʘʶʪ ʩʣʘʜʢʠʡ ʚʢʫʩ ʠ ʪʦʥʠʟʠʨʫʶʪ ʮʝʥ-

ʪʨʘʣʴʥʫʶ ʥʝʨʚʥʫʶ ʩʠʩʪʝʤʫ; ʦʙʣʘʜʘʶʪ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ï 

ʚ ʢʦʤʧʣʝʢʩʝ ʩ ʙʝʣʢʘʤʠ ʠ ʣʠʧʠʜʘʤʠ ʦʙʨʘʟʫʶʪ ʥʝʢʦʪʦʨʳʝ ʬʝʨʤʝʥʪʳ, 

ʛʦʨʤʦʥʳ, ʩʣʠʟʠʩʪʳʝ ʩʝʢʨʝʪʳ ʞʝʣʝʟ ʠ ʜʨ. ʇʠʱʝʚʳʝ ʚʦʣʦʢʥʘ ʷʚʣʷʶʪʩʷ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤʠ ʩʪʠʤʫʣʪ̫ʦʨʘʤʠ ʜʚʠʛʘʪʝʣʴʥʦʡ ʬʫʥʢʮʠʠ ɾʂʊ. 

ʇʨʠ ʧʦʩʪʫʧʣʝʥʠʠ ʚ ʧʠʱʝʚʘʨʠʪʝʣʴʥʳʡ ʪʨʘʢʪ ʫʩʚʦʷʝʤʳʝ ʫʛʣʝʚʦ-

ʜʳ (ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʤʦʥʦʩʘʭʘʨʠʜʦʚ) ʨʘʩʱʝʧʣʷʶʪʩʷ, ʚʩʘʩʳʚʘʶʪʩʷ,  

ʘ ʟʘʪʝʤ ʠʣʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʫʪʠʣʠʟʠʨʫʶʪʩʷ (ʚ ʚʠʜʝ ʛʣʶʢʦʟʳ), ʠʣʠ 

ʧʨʝʚʨʘʱʘʶʪʩʷ ʚ ʞʠʨ, ʠʣʠ ʦʪʢʣʘʜʳʚʘʶʪʩʷ ʥʘ ʚʨʝʤʝʥʥʦʝ ʭʨʘʥʝʥʠʝ  

(ʚ ʚʠʜʝ ʛʣʠʢʦʛʝʥʘ). ʅʘʢʦʧʣʝʥʠʝ ʞʠʨʘ ʦʩʦʙʝʥʥʦ ʚʳʨʘʞʝʥʦ ʧʨʠ ʠʟʙʳʪʢʝ 

ʚ ʜʠʝʪʝ ʧʨʦʩʪʳʭ ʩʘʭʘʨʦʚ ʠ ʦʪʩʫʪʩʪʚʠʠ ʨʘʩʭʦʜʘ ʵʥʝʨʛʠʠ. 

ʆʙʤʝʥ ʫʛʣʝʚʦʜʦʚ ʚ ʦʨʛʘʥʠʟʤʝ ʯʝʣʦʚʝʢʘ ʧʨʦʠʩʭʦʜʠʪ ʚ ʦʩʥʦʚʥʦʤ  

ʚ ʩʣʝʜʫʶʱʠʭ ʧʨʦʮʝʩʩʘʭ: 

ï ʨʘʩʱʝʧʣʝʥʠʝ ʜʦ ʤʦʥʦʩʘʭʘʨʠʜʦʚ ʚ ɾʂʊ ʧʦʩʪʫʧʘʶʱʠʭ ʩ ʧʠʱʝʡ 

ʧʦʣʠʩʘʭʘʨʠʜʦʚ ʠ ʜʠʩʘʭʘʨʠʜʦʚ. ɺʩʘʩʳʚʘʥʠʝ ʤʦʥʦʩʘʭʘʨʠʜʦʚ ʠʟ ʢʠʰʝʯ-

ʥʠʢʘ ʚ ʢʨʦʚʴ; 

ï ʩʠʥʪʝʟ ʠ ʨʘʩʧʘʜ ʛʣʠʢʦʛʝʥʘ ʚ ʪʢʘʥʷʭ, ʧʨʝʞʜʝ ʚʩʝʛʦ ʚ ʧʝʯʝʥʠ; 
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ï ʘʥʘʵʨʦʙʥʦʝ ʨʘʩʱʝʧʣʝʥʠʝ ʛʣʶʢʦʟʳ: ʛʣʠʢʦʣʠʟ, ʧʨʠʚʦʜʷʱʠʡ  

ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʧʠʨʫʚʘʪʘ; 

ï ʘʵʨʦʙʥʳʡ ʤʝʪʘʙʦʣʠʟʤ ʧʠʨʫʚʘʪʘ (ʜʳʭʘʥʠʝ); 

ï ʚʪʦʨʠʯʥʳʝ ʧʫʪʠ ʢʘʪʘʙʦʣʠʟʤʘ ʛʣʶʢʦʟʳ (ʧʝʥʪʦʟʦʬʦʩʬʘʪʥʳʡ 

ʧʫʪʴ ʠ ʜʨ.); 

ï ʚʟʘʠʤʦʧʨʝʚʨʘʱʝʥʠʝ ʛʝʢʩʦʟ; 

ï ʛʣʶʢʦʥʝʦʛʝʥʝʟ, ʠʣʠ ʦʙʨʘʟʦʚʘʥʠʝ ʫʛʣʝʚʦʜʦʚ ʠʟ ʥʝʫʛʣʝʚʦʜʥʳʭ 

ʧʨʦʜʫʢʪʦʚ (ʧʠʨʦʚʠʥʦʛʨʘʜʥʦʡ ʠ ʤʦʣʦʯʥʦʡ ʢʠʩʣʦʪ, ʛʣʠʮʝʨʠʥʘ, ʘʤʠʥʦ-

ʢʠʩʣʦʪ ʠ ʨʷʜʘ ʜʨʫʛʠʭ ʩʦʝʜʠʥʝʥʠʡ). 

ɻʣʶʢʦʟʘ ʧʦʩʪʫʧʘʝʪ ʩ ʧʠʱʝʚʳʤʠ ʧʨʦʜʫʢʪʘʤʠ ʠ ʦʙʨʘʟʫʝʪʩʷ ʚ ʦʨ-

ʛʘʥʠʟʤʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʘʩʱʝʧʣʝʥʠʷ ʜʨʫʛʠʭ ʫʛʣʝʚʦʜʦʚ; ʷʚʣʷʝʪʩʷ ʦʩʥʦʚ-

ʥʦʡ ʬʦʨʤʦʡ, ʚ ʚʠʜʝ ʢʦʪʦʨʦʡ ʫʛʣʝʚʦʜʳ ʮʠʨʢʫʣʠʨʫʶʪ ʚ ʢʨʦʚʠ, ʦʙʝʩʧʝ-

ʯʠʚʘʷ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʥʫʞʜʳ ʦʨʛʘʥʠʟʤʘ. ʆʥʘ ʙʳʩʪʨʦ ʚʩʘʩʳʚʘʝʪʩʷ  

ʚ ʢʨʦʚʴ ï ʯʝʨʝʟ 5ï10 ʤʠʥ ʧʦʩʣʝ ʧʦʩʪʫʧʣʝʥʠʷ ʚ ʞʝʣʫʜʦʢ, ʠ ʣʝʛʢʦ ʧʨʝ-

ʚʨʘʱʘʝʪʩʷ ʚ ʞʠʨʳ, ʦʩʦʙʝʥʥʦ ʧʨʠ ʠʟʙʳʪʦʯʥʦʤ ʝʝ ʧʦʩʪʫʧʣʝʥʠʠ. ɻʣʶʢʦ-

ʟʘ ʫʯʘʩʪʚʫʝʪ ʚ ʦʙʨʘʟʦʚʘʥʠʠ ʛʣʠʢʦʛʝʥʘ, ʢʦʪʦʨʳʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʘʢ ʠʩ-

ʪʦʯʥʠʢ ʛʣʶʢʦʟʳ, ʝʩʣʠ ʤʘʣʦ ʫʛʣʝʚʦʜʦʚ ʧʦʩʪʫʧʘʝʪ ʩ ʧʠʱʝʡ. ɻʣʢʁʦʟʘ ï 

ʛʣʘʚʥʳʡ ʧʦʩʪʘʚʱʠʢ ʵʥʝʨʛʠʠ ʜʣʷ ʥʝʡʨʦʥʦʚ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, ʤʳʰʝʯ-

ʥʳʭ ʢʣʝʪʦʢ (ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʩʝʨʜʝʯʥʦʡ ʤʳʰʮʳ) ʠ ʵʨʠʪʨʦʮʠʪʦʚ, ʢʦʪʦʨʳʝ 

ʩʠʣʴʥʝʝ ʚʩʝʛʦ ʩʪʨʘʜʘʶʪ ʦʪ ʝʝ ʥʝʜʦʩʪʘʪʢʘ. ɿʘ ʩʫʪʢʠ ʛʦʣʦʚʥʦʡ ʤʦʟʛ ʯʝ-

ʣʦʚʝʢʘ ʧʦʪʨʝʙʣʷʝʪ ʦʢʦʣʦ 100 ʛ ʛʣʶʢʦʟʳ, ʧʦʧʝʨʝʯʥʦ-ʧʦʣʦʩʘʪʳʝ ʤʳʰ-

ʮʳ ï 35 ʛ, ʵʨʠʪʨʦʮʠʪʳ ï 30 ʛ. ʆʩʪʘʣʴʥʳʝ ʪʢʘʥʠ ʚ ʫʩʣʦʚʠʷʭ ʛʦʣʦʜʘʥʠʷ 

ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʚʦʙʦʜʥʳʝ ʞʠʨʥʳʝ ʢʠʩʣʦʪʳ ʠʣʠ ʢʝʪʦʥʦʚʳʝ ʪʝʣʘ. 

ɺ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʯʝʣʦʚʝʢʘ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʧʦʩʪʦʷʥʥʳʡ ʫʨʦ-

ʚʝʥʴ ʛʣʶʢʦʟʳ ï ʛʣʠʢʝʤʠʷ, ʥʘʪʦʱʘʢ ʩʦʩʪʘʚʣʷʶʱʠʡ ʦʪ 80 ʜʦ 100 ʤʛ/100 ʤʣ 

ʠʣʠ 3,3ï5,5 ʤʤʦʣʴ/ʣ. ʕʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʧʦʩʪʦʷʥʥʦ ʧʨʦʪʝʢʘʶɦ ʠʤʠ 

ʧʨʦʮʝʩʩʘʤʠ ʛʣʠʢʦʛʝʥʦʣʠʟʘ (ʨʘʩʱʝʧʣʝʥʠʝ ʛʣʠʢʦʛʝʥʘ ʩ ʧʦʩʪʫʧʣʝʥʠʝʤ 

ʛʣʶʢʦʟʳ ʚ ʢʨʦʚʴ) ʠ ʛʣʶʢʦʥʝʦʛʝʥʝʟʘ (ʩʠʥʪʝʟ ʛʣʶʢʦʟʳ ʠʟ ʥʝʫʛʣʝʚʦʜʥʳʭ 

ʢʦʤʧʦʥʝʥʪʦʚ). ʈʘʩʱʝʧʣʝʥʠʝ ʠ ʩʠʥʪʝʟ ʛʣʶʢʦʟʳ ʨʝʛʫʣʠʨʫʶʪ ʛʦʨʤʦʥʳ 

ʧʦʜʞʝʣʫʜʦʯʥʦʡ ʞʝʣʝʟʳ (ʠʥʩʫʣʠʥ ʠ ʛʣʶʢʘʛʦʥ) ʠ ʢʦʨʳ ʥʘʜʧʦʯʝʯʥʠʢʦʚ 

(ʛʣʶʢʦʢʦʨʪʠʢʦʠʜʳ). 

ʇʦʚʳʰʝʥʥʦʝ (ʛʠʧʝʨʛʣʠʢʝʤʠʷ) ʠ ʧʦʥʠʞʝʥʥʦʝ (ʛʠʧʦʛʣʠʢʝʤʠʷ) ʩʦ-

ʜʝʨʞʘʥʠʝ ʛʣʶʢʦʟʳ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʤʦʞʝʪ ʥʘʙʣʶʜʘʪʴʩʷ ʢʘʢ ʧʨʠ 

ʨʘʟʣʠʯʥʳʭ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʷʭ, ʪʘʢ ʠ ʫ ʟʜʦʨʦʚʦʛʦ ʯʝʣʦʚʝʢʘ: 

ʛʠʧʦʛʣʠʢʝʤʠʷ ï ʧʨʠ ʛʦʣʦʜʝ, ʨʝʘʢʪʠʚʥʘʷ ʛʠʧʦʛʣʠʢʝʤʠʷ ï ʧʦʩʣʝ ʧʨʠʝʤʘ 

ʧʠʱʠ. ɻʠʧʦʛʣʠʢʝʤʠʷ ʫ ʟʜʦʨʦʚʦʛʦ ʯʝʣʦʚʝʢʘ ʧʨʠʚʦʜʠʪ ʢ ʘʢʪʠʚʘʮʠʠ ʧʠ-

ʱʝʚʦʛʦ ʧʦʚʝʜʝʥʠʷ. ʕʪʦ ʩʚʦʡʩʪʚʦ ʛʣʶʢʦʟʳ ï ʫʯʘʩʪʠʝ ʚ ʨʝʛʫʣʷʮʠʠ ʘʧʧʝ-
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ʪʠʪʘ ï ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʜʠʝʪ, ʥʘʧʨʘʚʣʝʥʥʳʭ  

ʥʘ ʩʥʠʞʝʥʠʝ ʚʝʩʘ. 

ɻʠʧʝʨʛʣʠʢʝʤʠʷ ʚʩʣʝʜʩʪʚʠʝ ʜʝʬʝʢʪʘ ʩʝʢʨʝʮʠʠ ʠʣʠ ʜʝʡʩʪʚʠʷ ʠʥ-

ʩʫʣʠʥʘ ʷʚʣʷʝʪʩʷ ʩʠʤʧʪʦʤʦʤ ʩʘʭʘʨʥʦʛʦ ʜʠʘʙʝʪʘ. ʇʨʠ ʥʝʜʦʩʪʘʪʦʯʥʦʡ 

ʚʳʨʘʙʦʪʢʝ ʧʦʜʞʝʣʫʜʦʯʥʦʡ ʞʝʣʝʟʦʡ ʛʦʨʤʦʥʘ ʠʥʩʫʣʠʥʘ ʟʘʤʝʜʣʷʶʪʩʷ 

ʧʨʦʮʝʩʩʳ ʫʪʠʣʠʟʘʮʠʠ ʛʣʶʢʦʟʳ. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʪʦʤʫ, ʯʪʦ ʫʨʦʚʝʥʴ 

ʛʣʶʢʦʟʳ ʚ ʢʨʦʚʠ ʧʦʚʳʰʘʝʪʩʷ ʜʦ 200ï400 ʤʛ/100 ʤʣ, ʧʦʯʢʠ ʧʝʨʝʩʪʘʁ ʪ 

ʟʘʜʝʨʞʠʚʘʪʴ ʪʘʢʠʝ ʚʳʩʦʢʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʩʘʭʘʨʘ, ʠ ʩʘʭʘʨ ʧʦʷʚʣʝ̫ʪʩʷ 

ʚ ʤʦʯʝ. ʈʘʟʚʠʚʘʝʪʩʷ ʪʷʞʝʣʦʝ ʟʘʙʦʣʝʚʘʥʠʝ ï ʩʘʭʘʨʥʳʡ ʜʠʘʙʝʪ. ɹʩrʪʨʳʡ 

ʧʦʜʲʝʤ ʩʘʭʘʨʘ ʚ ʢʨʦʚʠ ʚʳʟʳʚʘʶʪ ʤʦʥʦʩʘʭʘʨʠʜʳ ʠ ʜʠʩʘʭʘʨʠʜʳ, ʦʩʦ-

ʙʝʥʥʦ ʩʘʭʘʨʦʟʘ. ʅʘ ʚʦʨʩʠʥʢʘʭ ʪʦʥʢʦʛʦ ʢʠʰʝʯʥʠʢʘ ʠʟ ʩʘʭʘʨʦʟʳ ʠ ʜʨʫ-

ʛʠʭ ʜʠʩʘʭʘʨʠʜʦʚ ʚʳʩʚʦʙʦʞʜʘʶʪʩʷ ʦʩʪʘʪʢʠ ʛʣʶʢʦʟʳ, ʢʦʪʦʨʳʝ ʙʩrʪʨʦ 

ʧʦʩʪʫʧʘʶʪ ʚ ʢʨʦʚʴ. 

ɿʥʘʯʠʪʝʣʴʥʦʝ ʧʦʚʳʰʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʛʣʶʢʦʟʳ ʚ ʢʨʦʚʠ ʤʦʞʝʪ 

ʫʩʢʦʨʠʪʴ ʧʨʦʮʝʩʩʳ ʛʣʠʢʘʮʠʠ ï ʦʙʨʘʟʦʚʘʥʠʝ ʥʘ ʩʪʝʥʢʘʭ ʢʨʦʚʝʥʦʩʥʳʭ 

ʩʦʩʫʜʦʚ ʧʨʦʯʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʫʛʣʝʚʦʜʦʚ ʩ ʙʝʣʢʘʤʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʪʦʛʦ 

ʠʟʤʝʥʷʶʪʩʷ ʙʠʦʬʠʟʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʩʦʩʫʜʦʚ: ʩʥʠʞʘʝʪʩʷ ʠʭ ʨʘʩʪʷʞʠ-

ʤʦʩʪʴ, ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʢʨʦʚʦʪʦʢʫ ʠ ʧʦʚʳʰʘʝʪʩʷ ʘʨʪʝʨʠ-

ʘʣʴʥʦʝ ʜʘʚʣʝʥʠʝ. 

ʌʨʫʢʪʦʟʘ ʦʙʣʘʜʘʝʪ ʪʝʤʠ ʞʝ ʩʚʦʡʩʪʚʘʤʠ, ʯʪʦ ʠ ʛʣʶʢʦʟʘ, ʥʦ ʦʥʘ 

ʤʝʜʣʝʥʥʝʝ ʫʩʚʘʠʚʘʝʪʩʷ ʚ ʢʠʰʝʯʥʠʢʝ ʠ, ʧʦʩʪʫʧʘʷ ʚ ʢʨʦʚʴ, ʩʢʦʨʝʝ ʚʩʪʫ-

ʧʘʝʪ ʚ ʦʙʤʝʥʥʳʝ ʧʨʦʮʝʩʩʳ, ʥʝ ʚʳʟʳʚʘʷ ʨʝʟʢʦʛʦ ʫʚʝʣʠʯʝʥʠʷ ʫʨʦʚʥʷ 

ʩʘʭʘʨʘ ʚ ʢʨʦʚʠ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʝʝ ʚ ʨʘʮʠʦʥʝ ʙʦʣʴʥʳʭ ʩʘ-

ʭʘʨʥʳʤ ʜʠʘʙʝʪʦʤ. ʆʜʥʘʢʦ, ʧʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʙʦʣʴʰʘʷ ʯʘʩʪʴ 

ʬʨʫʢʪʦʟʳ ʫʪʠʣʠʟʠʨʫʝʪʩʷ ʪʢʘʥʷʤʠ ʙʝʟ ʠʥʩʫʣʠʥʘ, ʘ ʤʝʥʴʰʘʷ ʧʨʝʚʨʘʱʘ-

ʝʪʩʷ ʚ ʛʣʶʢʦʟʫ, ʥʝʦʙʭʦʜʠʤʦ ʦʛʨʘʥʠʯʠʚʘʪʴ ʧʦʩʪʫʧʣʝʥʠʝ ʙʦʣʴʰʦʛʦ ʢʦ-

ʣʠʯʝʩʪʚʘ ʬʨʫʢʪʦʟʳ ʧʨʠ ʩʘʭʘʨʥʦʤ ʜʠʘʙʝʪʝ. 

ʌʨʫʢʪʦʟʘ ʟʥʘʯʠʪʝʣʴʥʦ ʙʳʩʪʨʝʝ, ʯʝʤ ʛʣʶʢʦʟʘ, ʧʨʝʚʨʘʱʘʝʪʩʷ  

ʚ ʛʣʠʢʦʛʝʥ ʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʣʫʯʰʝʡ ʧʝʨʝʥʦʩʠʤʦʩʪʴʶ ʧʦ ʩʨʘʚʥʝʥʠʶ 

ʩ ʜʨʫʛʠʤʠ ʩʘʭʘʨʘʤʠ. ɹʦʣʴʰʘʷ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʧʦʪʨʝʙʣʝʥʠʷ ʬʨʫʢʪʦʟ  r

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʩʘʭʘʨʘʤʠ ʩʚʷʟʘʥʘ ʠ ʩ ʪʝʤ, ʯʪʦ ʬʨʫʢʪʦʟʘ ʦʙʣʘ-

ʜʘʝʪ ʙʦʣʴʰʝʡ ʩʣʘʜʦʩʪʴʶ: ʦʥʘ ʧʦʯʪʠ ʚ 2 ʨʘʟʘ ʩʣʘʱʝ ʩʘʭʘʨʦʟʳ ʠ ʚ 3 ʨʘʟʘ 

ʩʣʘʱʝ ʛʣʶʢʦʟʳ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʝʥʴʰʝʝ ʝʝ ʢʦʣʠʯʝʩʪʚʦ 

ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʩʣʘʜʢʦʛʦ ʚʢʫʩʘ, ʯʪʦ ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʧʠ-

ʱʝʚʳʭ ʨʘʮʠʦʥʦʚ ʦʛʨʘʥʠʯʝʥʥʦʡ ʢʘʣʦʨʠʡʥʦʩʪʠ. ʌʨʫʢʪʦʟʘ ʚ ʤʝʥʴʰʝʡ 

ʩʪʝʧʝʥʠ, ʯʝʤ ʛʣʶʢʦʟʘ ʠ ʩʘʭʘʨʦʟʘ, ʚʳʟʳʚʘʝʪ ʢʘʨʠʝʩ ʟʫʙʦʚ. 
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ʆʜʥʘʢʦ ʠʤʝʶʪʩʷ ʜʘʥʥʳʝ, ʯʪʦ ʧʨʦʜʫʢʪʳ ʩ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ 

ʬʨʫʢʪʦʟʳ ʤʦʛʫʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʙʦʣʝʝ ʙʳʩʪʨʦʤʫ ʥʘʙʦʨʫ ʚʝʩʘ, ʯʝʤ 

ʧʨʦʜʫʢʪʳ, ʩʦʜʝʨʞʘʱʠʝ ʛʣʶʢʦʟʫ. 

ʄʦʥʦʩʘʭʘʨʠʜ ʛʘʣʘʢʪʦʟʘ ʚ ʩʚʦʙʦʜʥʦʤ ʚʠʜʝ ʚ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʘʭ 

ʥʝ ʚʩʪʨʝʯʘʝʪʩʷ. ʆʥʘ ʷʚʣʷʝʪʩʷ ʧʨʦʜʫʢʪʦʤ ʨʘʩʱʝʧʣʝʥʠʷ ʤʦʣʦʯʥʦʛʦ ʩʘ-

ʭʘʨʘ. ʋʯʘʩʪʚʫʝʪ ʚ ʦʙʨʘʟʦʚʘʥʠʠ ʛʣʠʢʦʣʠʧʠʜʦʚ ʤʦʟʛʘ ʠ ʧʨʦʪʝʦʛʣʠʢʘʥʦʚ, 

ʚʭʦʜʷʱʠʭ ʚ ʩʦʩʪʘʚ ʤʝʞʢʣʝʪʦʯʥʦʛʦ ʚʝʱʝʩʪʚʘ ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʪʢʘʥʠ. 

ʃʘʢʪʦʟʘ (ʤʦʣʦʯʥʳʡ ʩʘʭʘʨ) ʩʦʜʝʨʞʠʪʩʷ ʪʦʣʴʢʦ ʚ ʤʦʣʦʢʝ ʠ ʤʦ-

ʣʦʯʥʳʭ ʧʨʦʜʫʢʪʘʭ (ʩʳʨʳ, ʢʝʬʠʨ ʠ ʪ. ʜ.), ʩʦʩʪʘʚʣʷʷ ʧʨʠʤʝʨʥʦ 30 % ʩʫ-

ʭʠʭ ʚʝʱʝʩʪʚ. ʇʨʠ ʛʠʜʨʦʣʠʟʝ ʣʘʢʪʦʟʳ ʦʙʨʘʟʫʶʪʩʷ ʛʘʣʘʢʪʦʟʘ ʠ ʛʣʶʢʦʟʘ. 

ɻʠʜʨʦʣʠʟ ʣʘʢʪʦʟʳ ʚ ʢʠʰʝʯʥʠʢʝ ʧʨʦʪʝʢʘʝʪ ʟʘʤʝʜʣʝʥʥʦ, ʦʛʨʘʥʠʯʠʚʘʷ 

ʧʨʦʮʝʩʩʳ ʙʨʦʞʝʥʠʷ ʚ ʢʠʰʝʯʥʠʢʝ ʠ ʥʦʨʤʘʣʠʟʫʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʢʠʰʝʯ-

ʥʦʡ ʤʠʢʨʦʬʣʦʨʳ, ʯʪʦ ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʚ ʧʠʪʘʥʠʠ ʜʝʪʝʡ ʛʨʫʜ-

ʥʦʛʦ ʚʦʟʨʘʩʪʘ. 

ʂʨʦʤʝ ʪʦʛʦ, ʧʦʩʪʫʧʣʝʥʠʝ ʣʘʢʪʦʟʳ ʚ ʧʠʱʝʚʘʨʠʪʝʣʴʥʳʡ ʪʨʘʢʪ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ ʤʦʣʦʯʥʦʢʠʩʣʳʭ ʙʘʢʪʝʨʠʡ, ʷʚʣʷʶʱʠʭʩʷ ʘʥʪʘ-

ʛʦʥʠʩʪʘʤʠ ʧʘʪʦʛʝʥʥʦʡ ʠ ʫʩʣʦʚʥʦ-ʧʘʪʦʛʝʥʥʦʡ ʤʠʢʨʦʬʣʦʨʳ, ʛʥʠʣʦʩʪ-

ʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. 

ʃʘʢʪʦʟʘ ʚ ʥʘʠʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʞʠʨʦʦʙʨʘʟʦ-

ʚʘʥʠʷ ʠ ʧʨʠ ʠʟʙʳʪʢʝ ʥʝ ʧʦʚʳʰʘʝʪ ʫʨʦʚʝʥʴ ʭʦʣʝʩʪʝʨʠʥʘ ʚ ʢʨʦʚʠ. ʇʦ-

ʩʪʫʧʣʝʥʠʝ ʣʘʢʪʦʟʳ ʫʣʫʯʰʘʝʪ ʚʩʘʩʳʚʘʥʠʝ ʢʘʣʴʮʠʷ. 

ʆʜʥʘʢʦ ʧʨʠ ʚʨʦʞʜʝʥʥʦʤ ʠʣʠ ʧʨʠʦʙʨʝʪʝʥʥʦʤ ʥʝʜʦʩʪʘʪʢʝ ʬʝʨ-

ʤʝʥʪʘ ʣʘʢʪʘʟʳ ʚ ʢʠʰʝʯʥʠʢʝ ʥʘʨʫʰʘʝʪʩʷ ʛʠʜʨʦʣʠʟ ʣʘʢʪʦʟʳ. ʅʝʧʝʨʝ-

ʥʦʩʠʤʦʩʪʴ ʤʦʣʦʢʘ ʧʨʦʷʚʣʷʝʪʩʷ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʳʤ ʜʠʩʢʦʤʬʦʨʪʦʤ: 

ʤʝʪʝʦʨʠʟʤ, ʙʦʣʠ ʚ ʞʠʚʦʪʝ ʠ ʜʨ. ɺ ʪʘʢʠʭ ʩʣʫʯʘʷʭ ʥʝʦʙʭʦʜʠʤʦ ʮʝʣʴʥʦʝ 

ʤʦʣʦʢʦ ʟʘʤʝʥʷʪʴ ʥʘ ʢʠʩʣʦʤʦʣʦʯʥʳʝ ʧʨʦʜʫʢʪʳ, ʚ ʢʦʪʦʨʳʭ ʢʦʣʠʯʝʩʪʚʦ 

ʣʘʢʪʦʟʳ ʩʥʠʞʝʥʦ ʟʘ ʩʯʝʪ ʩʢʚʘʰʠʚʘʥʠʷ ʝʝ ʤʦʣʦʯʥʦʢʠʩʣʳʤʠ ʙʘʢʪʝʨʠʷ-

ʤʠ ʜʦ ʤʦʣʦʯʥʦʡ ʢʠʩʣʦʪʳ. 

ʉʘʭʘʨʦʟʘ ï ʦʜʠʥ ʠʟ ʩʘʤʳʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʫʛʣʝʚʦʜʦʚ, ʢʦʪʦ-

ʨʳʡ ʧʨʠ ʛʠʜʨʦʣʠʟʝ ʚ ɾʂʊ ʜʘʝʪ ʛʣʶʢʦʟʫ ʠ ʬʨʫʢʪʦʟʫ. ʇʨʦʜʫʢʪʳ, ʙʦʛʘ-

ʪʳʝ ʩʘʭʘʨʦʟʦʡ, ʠʤʝʶʪ ʚʳʩʦʢʠʝ ʚʢʫʩʦʚʳʝ ʢʘʯʝʩʪʚʘ ʠ ʷʚʣʷʶʪʩʷ ʠʩʪʦʯ-

ʥʠʢʘʤʠ ʣʝʛʢʦʫʩʚʦʷʝʤʦʡ ʵʥʝʨʛʠʠ. 

ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʘʭʘʨʦʟʳ ʩʦʩʨʝʜʦʪʦʯʝʥʦ ʚ ʩʘʭʘʨʥʦʤ 

ʧʝʩʢʝ ï 99,75 % ʠ ʩʘʭʘʨʝ-ʨʘʬʠʥʘʜʝ ï 99,9 %. ʇʦʩʢʦʣʴʢʫ ʩʘʭʘʨ ʩʦʜʝʨ-

ʞʠʪ ʧʨʘʢʪʠʯʝʩʢʠ ʦʜʥʫ ʩʘʭʘʨʦʟʫ, ʦʥ ʢʘʢ ʧʨʦʜʫʢʪ ʧʠʪʘʥʠʷ ʠʤʝʝʪ ʥʠʟ-

ʢʫʶ ʧʠʱʝʚʫʶ ʮʝʥʥʦʩʪʴ ʠ ʷʚʣʷʝʪʩʷ ʧʦʩʪʘʚʱʠʢʦʤ çʧʫʩʪʳʭè ʢʘʣʦʨʠʡ. 

ʕʥʝʨʛʝʪʠʯʝʩʢʘʷ ʮʝʥʥʦʩʪʴ ʩʘʭʘʨʘ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʘ: ʜʣʷ ʩʘʭʘʨʘ-ʧʝʩʢʘ ï 

399 ʢʢʘʣ/100 ʛ, ʜʣʷ ʩʘʭʘʨʘ-ʨʘʬʠʥʘʜʘ ï 400 ʢʢʘʣ/100 ʛ. 
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ʀʟʙʳʪʦʯʥʦʝ ʧʦʩʪʫʧʣʝʥʠʝ ʩʘʭʘʨʦʟʳ ʩ ʧʠʱʝʡ ʤʦʞʝʪ ʥʘʨʫʰʠʪʴ 

ʞʠʨʦʚʦʡ ʠ ʭʦʣʝʩʪʝʨʠʥʦʚʳʡ ʦʙʤʝʥ ʚ ʦʨʛʘʥʠʟʤʝ ʯʝʣʦʚʝʢʘ, ʧʦʩʢʦʣʴʢʫ 

ʩʘʭʘʨʦʟʘ ʩʧʦʩʦʙʥʘ ʧʨʝʚʨʘʱʘʪʴʩʷ ʚ ʞʠʨ. ʇʦʚʳʰʝʥʥʦʝ ʧʦʪʨʝʙʣʝʥʠʝ ʩʘ-

ʭʘʨʦʟʳ ʦʪʨʠʮʘʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʩʦʩʪʦʷʥʠʝ ʠ ʬʫʥʢʮʠʶ ʢʠʰʝʯʥʦʡ ʤʠʢ-

ʨʦʬʣʦʨʳ, ʧʦʚʳʰʘʷ ʫʜʝʣʴʥʳʡ ʚʝʩ ʛʥʠʣʦʩʪʥʦʡ ʤʠʢʨʦʬʣʦʨʳ ʠ ʫʩʠʣʠʚʘʷ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʨʦʮʝʩʩʦʚ ʛʥʠʝʥʠʷ. ʇʠʱʝʚʳʝ ʩʘʭʘʨʘ ʦʪʥʝʩʝʥʳ ʢ ʙʝʟ-

ʫʩʣʦʚʥʳʤ ʬʘʢʪʦʨʘʤ ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ ʢʘʨʠʝʩʘ ʟʫʙʦʚ. 

ʉʣʦʞʥʳʝ ʫʩʚʦʷʝʤʳʝ ʫʛʣʝʚʦʜʳ, ʠʣʠ ʧʦʣʠʩʘʭʘʨʠʜʳ ï ʢʨʘʭʤʘʣ  

ʠ ʛʣʠʢʦʛʝʥ ï ʷʚʣʷʶʪʩʷ ʠʩʪʦʯʥʠʢʘʤʠ ʧʦʧʦʣʥʝʥʠʷ ʦʨʛʘʥʠʟʤʘ ʛʣʶʢʦʟʦʡ. 

ʅʘ ʜʦʣʶ ʢʨʘʭʤʘʣʘ ʧʨʠʭʦʜʠʪʩʷ ʦʢʦʣʦ 75ï85 % ʚʩʝʭ ʧʦʪʨʝʙʣʷʝ-

ʤʳʭ ʯʝʣʦʚʝʢʦʤ ʫʛʣʝʚʦʜʦʚ. ʂʨʘʭʤʘʣ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʬʨʘʢʮʠʡ ï ʘʤʠʣʦ-

ʟʳ ʠ ʘʤʠʣʦʧʝʢʪʠʥʘ, ʢʦʪʦʨʳʝ ʛʠʜʨʦʣʠʟʫʶʪʩʷ ʚ ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʤ ʪʨʘʢ-

ʪʝ ʯʝʨʝʟ ʨʷʜ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ (ʜʝʢʩʪʨʠʥʦʚ) ʜʦ ʤʘʣʴʪʦʟʳ,  

ʘ ʤʘʣʴʪʦʟʘ ʨʘʩʱʝʧʣʷʝʪʩʷ ʜʦ ʛʣʶʢʦʟʳ. 

ʇʨʦʜʫʢʪʳ, ʙʦʛʘʪʳʝ ʢʨʘʭʤʘʣʦʤ, ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʝʝ ʚ ʢʘʯʝʩʪʚʝ ʠʩ-

ʪʦʯʥʠʢʘ ʫʛʣʝʚʦʜʦʚ, ʯʝʤ ʩʘʭʘʨ, ʪʘʢ ʢʘʢ ʚʤʝʩʪʝ ʩ ʥʠʤʠ ʧʦʩʪʫʧʘʶʪ ʚʠʪʘ-

ʤʠʥʳ ʛʨʫʧʧʳ B, ʤʠʥʝʨʘʣʴʥʳʝ ʚʝʱʝʩʪʚʘ, ʧʠʱʝʚʳʝ ʚʦʣʦʢʥʘ. 

ɻʣʠʢʦʛʝʥ ʷʚʣʷʝʪʩʷ ʨʝʟʝʨʚʥʳʤ ʫʛʣʝʚʦʜʦʤ ʞʠʚʦʪʥʳʭ ʪʢʘʥʝʡ. ʀʟ-

ʙʳʪʦʢ ʫʛʣʝʚʦʜʦʚ, ʧʦʩʪʫʧʘʶʱʠʭ ʩ ʧʠʱʝʡ, ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ ʛʣʠʢʦʛʝʥ, 

ʦʙʨʘʟʫʷ ʜʝʧʦ ʫʛʣʝʚʦʜʦʚ. ɻʣʠʢʦʛʝʥ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʵʥʝʨʛʝʪʠ-

ʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʜʣʷ ʧʠʪʘʥʠʷ ʨʘʙʦʪʘʶʱʠʭ ʤʳʰʮ, ʦʨʛʘʥʦʚ ʠ ʩʠʩʪʝʤ. 

ɺ ʦʨʛʘʥʠʟʤʝ ʩʦʜʝʨʞʠʪʩʷ ʦʢʦʣʦ 500 ʛ ʛʣʠʢʦʛʝʥʘ. ɹʦʣʴʰʝ ʚʩʝʛʦ 

ʝʛʦ ʚ ʧʝʯʝʥʠ ï ʦʢʦʣʦ 10 % ʦʪ ʤʘʩʩʳ ʧʝʯʝʥʠ (150ï200 ʛ) ʠ ʚ ʤʳʰʝʯʥʦʡ 

ʪʢʘʥʠ ï ʦʪ 0,3 ʜʦ 1 %. ʕʪʠ ʟʘʧʘʩʳ ʩʧʦʩʦʙʥʳ ʦʙʝʩʧʝʯʠʪʴ ʦʨʛʘʥʠʟʤ 

ʛʣʁʢʦʟʦʡ ʠ ʵʥʝʨʛʠʝʡ ʪʦʣʴʢʦ ʚ ʧʝʨʚʳʝ 1ï2 ʜʥʷ ʛʦʣʦʜʘʥʠʷ. ɺ ʩʚʷʟʠ ʩ 

ʠʩʪʦɦ ʝʥʠʝʤ ʨʝʟʝʨʚʦʚ ʫʛʣʝʚʦʜʦʚ ʫʩʠʣʠʚʘʶʪʩʷ ʧʨʦʮʝʩʩʳ ʦʢʠʩʣʝʥʠʷ 

ʞʠʨʥʳʭ ʢʠʩʣʦʪ. ʆʙʝʜʥʝʥʠʝ ʧʝʯʝʥʠ ʛʣʠʢʦʛʝʥʦʤ ʚʝʜʝʪ ʢ ʚʦʟʥʠʢʥʦʚʝ-

ʥʠʶ ʝʝ ʞʠʨʦʚʦʡ ʠʥʬʠʣʴʪʨʘʮʠʠ, ʘ ʟʘʪʝʤ ï ʢ ʞʠʨʦʚʦʡ ʜʠʩʪʨʦʬʠʠ. 

ɼʣʷ ʟʜʦʨʦʚʳʭ ʚʟʨʦʩʣʳʭ ʣʶʜʝʡ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʫʩʚʦʷʝʤʳʭ ʫʛʣʝ-

ʚʦʜʘʭ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 5 ʛ/ʩʫʪ ʥʘ 1 ʢʛ ʤʘʩʩʳ ʪʝʣʘ. ʇʨʠ ʙʦʣʴʰʦʡ ʬʠ-

ʟʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʝ (ʪʷʞʝʣʳʡ ʬʠʟʠʯʝʩʢʠʡ ʪʨʫʜ, ʟʘʥʷʪʠʷ ʩʧʦʨʪʦʤ) ʧʦ-

ʪʨʝʙʥʦʩʪʴ ʚ ʫʛʣʝʚʦʜʘʭ ʚʦʟʨʘʩʪʘʝʪ ʜʦ 8 ʛ/ʩʫʪ ʥʘ 1 ʢʛ ʤʘʩʩʳ ʪʝʣʘ. ɿʘ ʩʯʝʪ 

ʫʛʣʝʚʦʜʦʚ ʜʦʣʞʥʦ ʦʙʝʩʧʝʯʠʚʘʪʴʩʷ ʧʨʠʤʝʨʥʦ 58 % ʩʫʪʦʯʥʦʡ ʵʥʝʨʛʠʠ. 

ʉʨʝʜʥʝʩʫʪʦʯʥʘʷ ʬʠʟʠʦʣʦʛʠʯʝʩʢʘʷ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʫʩʚʦʷʝʤʳʭ ʫʛʣʝʚʦʜʘʭ 

ʜʣʷ ʟʜʦʨʦʚʦʛʦ ʚʟʨʦʩʣʦʛʦ ʯʝʣʦʚʝʢʘ ʩʦʩʪʘʚʣʷʝʪ 365 ʛ/ʩʫʪ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʩʘʭʘʨʝ (ʩʘʭʘʨʦʟʝ) ï 65 ʛ/ʩʫʪ (18 % ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʫʩ-

ʚʦʷʝʤʳʭ ʫʛʣʝʚʦʜʦʚ). ɺʆɿ ʩʨʝʜʥʷʷ ʥʦʨʤʘ ʧʦʪʨʝʙʣʝʥʠʷ ʫʛʣʝʚʦʜʦʚ  

ʦʧʨʝʜʝʣʝʥʘ ʚ 50ï75 % ʩʫʪʦʯʥʦʡ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʮʝʥʥʦʩʪʠ ʨʘʮʠʦʥʦʚ, 
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ʟʘ ʩʯʝʪ ʩʚʦʙʦʜʥʳʭ ʩʘʭʘʨʦʚ ʜʦʣʞʥʦ ʧʦʩʪʫʧʘʪʴ ʥʝ ʙʦʣʝʝ 10 % ʩʫʪʦʯʥʦʡ 

ʵʥʝʨʛʠʠ. 

ɺ ʜʠʝʪʘʭ ʧʨʠ ʥʘʨʫʰʝʥʠʷʭ ʣʠʧʠʜʥʦʛʦ ʦʙʤʝʥʘ ʩ ʧʦʚʳʰʝʥʥʳʤ ʩʦ-

ʜʝʨʞʘʥʠʝʤ ʣʠʧʦʧʨʦʪʝʠʥʦʚ ʦʯʝʥʴ ʥʠʟʢʦʡ ʧʣʦʪʥʦʩʪʠ, ʩʘʭʘʨʥʦʤ ʜʠʘʙʝ-

ʪʝ, ʦʞʠʨʝʥʠʠ, ʤʝʪʘʙʦʣʠʯʝʩʢʦʤ ʩʠʥʜʨʦʤʝ ʠ ʨʷʜʝ ʜʨʫʛʠʭ ʟʘʙʦʣʝʚʘʥʠʡ 

ʦʛʨʘʥʠʯʠʚʘʶʪ ʧʦʪʨʝʙʣʝʥʠʝ ʩʘʭʘʨʦʚ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʩʘʭʘʨʘ ʠ ʩʘʭʘ-

ʨʦʩʦʜʝʨʞʘʱʠʭ ʧʨʦʜʫʢʪʦʚ, ʋʚʝʣʠʯʠʚʘʶʪ ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʫʛʣʝʚʦʜʦʚ 

ʧʨʠ ʧʦʚʳʰʝʥʥʦʡ ʬʫʥʢʮʠʠ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ (ʪʠʨʝʦʪʦʢʩʠʢʦʟ), ʪʫ-

ʙʝʨʢʫʣʝʟʝ ʠ ʜʨʫʛʠʭ ʟʘʙʦʣʝʚʘʥʠʷʭ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʥʦʨʤʳ ʧʦʪʨʝʙʣʝʥʠʷ ʫʩʚʦʷʝ-

ʤʳʭ ʫʛʣʝʚʦʜʦʚ, ʠ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʩʘʭʘʨʦʟʳ, ʜʦʣʞʥʳ ʩʪʨʦʛʦ ʨʝʛʣʘ-

ʤʝʥʪʠʨʦʚʘʪʴʩʷ. ɺ ʩʣʫʯʘʝ ʠʟʙʳʪʦʯʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʩʘʭʘʨʘ ʚ ʨʘʮʠʦʥʝ 

ʧʠʪʘʥʠʷ ʧʦʚʳʰʘʝʪʩʷ ʨʠʩʢ ʥʘʨʫʰʝʥʠʷ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ, ʫʭʫʜʰʘʝʪʩʷ 

ʜʝʷʪʝʣʴʥʦʩʪʴ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ, ʤʦʛʫʪ ʧʦʷʚʠʪʴʩʷ ʧʨʠʟʥʘ-

ʢʠ ʩʘʭʘʨʥʦʛʦ ʜʠʘʙʝʪʘ, ʦʞʠʨʝʥʠʷ. ʇʨʠ ʜʝʬʠʮʠʪʝ ʫʩʚʦʷʝʤʳʭ ʫʛʣʝʚʦʜʦʚ 

(ʤʝʥʝʝ 90 ʛ/ʩʫʪ) ʦʪʤʝʯʘʝʪʩʷ ʩʥʠʞʝʥʠʝ ʠʤʤʫʥʠʪʝʪʘ, ʦʩʣʘʙʣʝʥʠʝ ʦʨʛʘ-

ʥʠʟʤʘ, ʜʠʩʪʨʦʬʠʷ. 

ʅʝʫʩʚʦʷʝʤʳʝ ʫʛʣʝʚʦʜʳ ï ʙʦʣʴʰʘʷ ʛʨʫʧʧʘ ʚʝʱʝʩʪʚ ʨʘʟʣʠʯʥʦʡ 

ʭʠʤʠʯʝʩʢʦʡ ʧʨʠʨʦʜʳ, ʢ ʢʦʪʦʨʳʤ ʦʪʥʦʩʷʪʩʷ ʢʣʝʪʯʘʪʢʘ (ʮʝʣʣʶʣʦʟʘ), 

ʛʝʤʠʮʝʣʣʶʣʦʟʘ, ʧʝʢʪʠʥʳ, ʢʘʤʝʜʠ (ʛʫʤʤʠ). ʆʥʠ ʥʝ ʨʘʩʱʝʧʣʷʶʪʩʷ 

ʬʝʨʤʝʥʪʘʤʠ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ ʯʝʣʦʚʝʢʘ. ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ 

ʠʭ ʥʘʟʚʘʣʠ ʙʘʣʣʘʩʪʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ ʠʣʠ ʧʠʱʝʚʳʤʠ ʚʦʣʦʢʥʘʤʠ. ʂ ʧʠ-

ʱʝʚʳʤ ʚʦʣʦʢʥʘʤ ʦʪʥʦʩʷʪ ʪʘʢʞʝ ʥʝ ʷʚʣʷʶʱʠʡʩʷ ʫʛʣʝʚʦʜʦʤ ʣʠʛʥʠʥ. 

ʊʝʨʤʠʥ çʧʠʱʝʚʳʝ ʚʦʣʦʢʥʘè (dietary fiber) ʚʧʝʨʚʳʝ ʚʚʝʣ ʍʠʧʩʣʝʡ 

(Hipsley) ʚ 1953 ʛ. ʧʨʠ ʠʟʫʯʝʥʠʠ ʢʦʤʧʦʥʝʥʪʦʚ ʨʘʩʪʠʪʝʣʴʥʳʭ ʢʣʝʪʦʢ  

ʠ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚ ʣʝʯʝʙʥʦ-ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʜʠʝʪʘʭ. 

ʀʩʪʦʯʥʠʢʦʤ ʧʠʱʝʚʳʭ ʚʦʣʦʢʦʥ ʩʣʫʞʘʪ ʨʘʩʪʠʪʝʣʴʥʳʝ ʧʨʦʜʫʢʪʳ. 

ʀʩʭʦʜʷ ʠʟ ʢʦʣʠʯʝʩʪʚʘ ʠ ʩʦʦʪʥʦʰʝʥʠʷ ʚ ʠʩʭʦʜʥʦʤ ʩʳʨʴʝ ʩʦʧʫʪʩʪʚʫʶ-

ʱʠʭ ʚʝɦ ʝʩʪʚ (ʢʨʘʭʤʘʣʳ, ʣʠʧʠʜʳ, ʙʝʣʢʠ, ʤʠʥʝʨʘʣʴʥʳʝ ʠ ʜʫʙʠʣʴʥʳʝ 

ʚʝʱʝʩʪʚʘ) ʚʜrʝʣʷʶʪ: 

 ʧʠʱʝʚʳʝ ʚʦʣʦʢʥʘ, ʩʦʜʝʨʞʘʥʠʝ ʢʦʪʦʨʳʭ ʚ ʠʩʭʦʜʥʦʤ ʩʳʨʴʝ ʥʝ 

ʧʨʝʚʳh ʘʝʪ 30 % ï ʧʦʙʦʯʥʳʝ ʧʨʦʜʫʢʪʳ ʧʝʨʝʨʘʙʦʪʢʠ ʩʳʨʴʷ, ʬʨʫʢʪʦʚʳʝ 

ʚʳʞʠʤʢʠ, ʦʯʠʩʪʢʠ, ʪʨʘʚʳ, ʥʝʢʦʪʦʨʳʝ ʦʚʦʱʠ ʠ ʜʨ.; 

 ʧʦʣʫʢʦʥʮʝʥʪʨʘʪʳ ʧʠʱʝʚʳʭ ʚʦʣʦʢʦʥ, ʩʦʜʝʨʞʘʱʠʝ ʦʪ 30 ʜʦ 60 % 

ʩʦʙʩʪʚʝʥʥʦ ʚʦʣʦʢʦʥ ï ʦʪʨʫʙʠ ʠ ʜʨ.; 

 ʢʦʥʮʝʥʪʨʘʪʳ ʧʠʱʝʚʳʭ ʚʦʣʦʢʦʥ, ʩʦʜʝʨʞʘʱʠʝ 60ï90 % ʚʦʣʦʢʦʥ: 

ʧʠʱʝʚʳʝ ʚʦʣʦʢʥʘ ʪʦʤʘʪʥʳʭ ʚʳʪʷʞʝʢ, ʚʠʥʦʛʨʘʜʥʦʡ ʣʦʟʳ, ʧʰʝʥʠʯʥʳʭ 

ʦʪʨʫʙʝʡ; 
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 ʠʟʦʣʷʪʳ ʧʠʱʝʚʳʭ ʚʦʣʦʢʦʥ, ʩʦʜʝʨʞʘʱʠʝ ʙʦʣʝʝ 90 % ʩʦʙʩʪʚʝʥ-

ʥʦ ʚʦʣʦʢʦʥ: ʮʝʣʣʶʣʦʟʘ, ʣʠʛʥʠʥ ʠ ʜʨʫʛʠʝ ʚʳʩʦʢʦʦʯʠʱʝʥʥʳʝ ʨʘʩʪʠ-

ʪʝʣʴʥʳʝ ʧʨʦʜʫʢʪʳ. 

ʂʣʝʪʯʘʪʢʘ ʧʦʩʪʫʧʘʝʪ ʚ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ ʩ ʨʘʩʪʠʪʝʣʴʥʳʤʠ 

ʧʨʦʜʫʢʪʘʤʠ. ɺ ʧʨʦʮʝʩʩʝ ʧʠʱʝʚʘʨʝʥʠʷ ʦʥʘ ʤʝʭʘʥʠʯʝʩʢʠ ʨʘʟʜʨʘʞʘʝʪ 

ʩʪʝʥʢʠ ʢʠh ʝʯʥʠʢʘ, ʚʦʟʙʫʞʜʘʝʪ ʩʝʢʨʝʪʦʨʥʫʶ ʠ ʜʚʠʛʘʪʝʣʴʥʫʶ ʬʫʥʢʮʠʠ 

ʢʠʰʝʯʥʠʢʘ ʠ ʪʝʤ ʩʘʤʳʤ ʩʧʦʩʦʙʩʪʚʫʝʪ ʣʫʯʰʝʤʫ ʧʝʨʝʚʘʨʠʚʘʥʠʶ ʠ ʧʨʦ-

ʜʚʠʞʝʥʠʶ ʧʠʱʠ ʧʦ ɾʂʊ. ɺ ʢʠʰʝʯʥʠʢʝ ʯʝʣʦʚʝʢʘ ʥʝʪ ʬʝʨʤʝʥʪʦʚ, ʨʘʩ-

ʱʝʧʣʷʶʱʠʭ ʢʣʝʪʯʘʪʢʫ. ʆʥʘ ʨʘʩʱʝʧʣʷʝʪʩʷ ʤʠʢʨʦʬʣʦʨʦʡ ʪʦʣʩʪʦʛʦ ʢʠ-

ʰʝʯʥʠʢʘ. ʄʘʢʩʠʤʘʣʴʥʦʝ ʫʩʚʦʝʥʠʝ ʢʣʝʪʯʘʪʢʠ ʥʝ ʧʨʝʚʳʰʘʝʪ 30ï50 %, 

ʧʦʵʪʦʤʫ ʝʝ ʥʝʣʴʟʷ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʘ ʵʥʝʨʛʠʠ. 

ʋʧʦʪʨʝʙʣʝʥʠʝ ʢʣʝʪʯʘʪʢʠ ʚʳʟʳʚʘʝʪ ʯʫʚʩʪʚʦ ʥʘʩʳʱʝʥʠʷ, ʫʤʝʥʴ-

ʰʘʝʪ ʘʧʧʝʪʠʪ, ʥʦʨʤʘʣʠʟʫʝʪ ʢʠʰʝʯʥʫʶ ʤʠʢʨʦʬʣʦʨʫ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʚʳ-

ʜʝʣʝʥʠʶ ʠʟ ʦʨʛʘʥʠʟʤʘ ʭʦʣʝʩʪʝʨʠʥʘ, ʢʩʝʥʦʙʠʦʪʠʢʦʚ ʠ ʨʘʜʠʦʥʫʢʣʠʜʦʚ. 

ʅʝʜʦʩʪʘʪʦʢ ʢʣʝʪʯʘʪʢʠ ʚ ʧʠʪʘʥʠʠ ï ʦʜʠʥ ʠʟ ʤʥʦʛʠʭ ʬʘʢʪʦʨʦʚ 

ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ ʩʠʥʜʨʦʤʘ ʨʘʟʜʨʘʞʝʥʥʦʡ ʪʦʣʩʪʦʡ ʢʠʰʢʠ, ʨʘʢʘ ʪʦʣʩʪʦʡ 

ʢʠʰʢʠ, ʞʝʣʯʥʦʢʘʤʝʥʥʦʡ ʙʦʣʝʟʥʠ, ʤʝʪʘʙʦʣʠʯʝʩʢʦʛʦ ʩʠʥʜʨʦʤʘ, ʩʘʭʘʨ-

ʥʦʛʦ ʩʠʥʜʨʦʤʘ, ʘʪʝʨʦʩʢʣʝʨʦʟʘ, ʚʘʨʠʢʦʟʥʦʛʦ ʨʘʩʰʠʨʝʥʠʷ ʠ ʪʨʦʤʙʦʟʘ 

ʚʝʥ ʥʠʞʥʠʭ ʢʦʥʝʯʥʦʩʪʝʡ. ɼʝʬʠʮʠʪ ʢʣʝʪʯʘʪʢʠ ʫʭʫʜʰʘʝʪ ʧʨʦʜʚʠʞʝʥʠʝ 

ʧʠʱʠ ʧʦ ʢʠʰʝʯʥʠʢʫ ʠ ʩʪʘʥʦʚʠʪʩʷ ʧʨʠʯʠʥʦʡ ʟʘʧʦʨʘ, ʧʦʵʪʦʤʫ ʚ ʦʨʛʘ-

ʥʠʟʤʝ ʥʘʢʘʧʣʠʚʘʶʪʩʷ ʠ ʚʩʘʩʚrʘʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʪʦʢʩʠʯʥʳʝ ʘʤʠʥʳ,  

ʚ ʪʦʤ ʯʠʩʣʝ ʦʙʣʘʜʘʶʱʠʝ ʢʘʥʮʝʨʦʛʝʥʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʧʠʱʝʚʳʭ ʨʘʮʠʦʥʘʭ ʞʠʪʝʣʝʡ ʵʢʦʥʦʤʠʯʝʩʢʠ 

ʨʘʟʚʠʪʳʭ ʩʪʨʘʥ ʧʨʝʦʙʣʘʜʘʶʪ ʧʨʦʜʫʢʪʳ, ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʣʠʰʝʥ-

ʥʳʝ ʧʠɦ ʝʚʳʭ ʚʦʣʦʢʦʥ. ʕʪʠ ʧʨʦʜʫʢʪʳ ʥʘʟʳʚʘʶʪʩʷ ʨʘʬʠʥʠʨʦʚʘʥʥʳʤʠ. 

ʆʥʠ ʦʩʣʘʙʣʷʶʪ ʤʦʪʦʨʠʢʫ ʢʠʰʝʯʥʠʢʘ, ʧʦʚʳʰʘʶʪ ʢʘʣʦʨʠʡʥʦʩʪʴ ʧʠʱʠ, 

ʩʧʦʩʦʙʩʪʚʫʶʪ ʨʘʟʚʠʪʠʶ ʦʞʠʨʝʥʠʷ, ʩʘʭʘʨʥʦʛʦ ʜʠʘʙʝʪʘ, ʫʭʫʜʰʘʶʪ ʙʠʦ-

ʩʠʥʪʝʟ ʚʠʪʘʤʠʥʦʚ ʠ ʪ. ʜ. ʇʦʵʪʦʤʫ ʩʣʝʜʫʝʪ ʦʛʨʘʥʠʯʠʚʘʪʴ ʨʘʬʠʥʠʨʦ-

ʚʘʥʥʳʝ ʧʨʦʜʫʢʪʳ ʚ ʧʠʪʘʥʠʠ ʣʠʮ ʧʦʞʠʣʦʛʦ ʚʦʟʨʘʩʪʘ, ʫʤʩʪʚʝʥʥʦʛʦ 

ʪʨʫʜʘ ʠ ʣʶʜʝʡ, ʚʝʜʫʱʠʭ ʤʘʣʦʧʦʜʚʠʞʥʳʡ ʦʙʨʘʟ ʞʠʟʥʠ. 

ʀʟʙʳʪʦʯʥʦʝ ʧʦʪʨʝʙʣʝʥʠʝ ʢʣʝʪʯʘʪʢʠ ʪʘʢʞʝ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦ 

ʚʣʠʷʝʪ ʥʘ ʦʨʛʘʥʠʟʤ: ʚʝʜʝʪ ʢ ʙʨʦʞʝʥʠʶ ʚ ʪʦʣʩʪʦʤ ʢʠʰʝʯʥʠʢʝ, ʫʩʠʣʝʥ-

ʥʦʤʫ ʛʘʟʦʦʙʨʘʟʦʚʘʥʠʶ ʩ ʷʚʣʝʥʠʷʤʠ ʤʝʪʝʦʨʠʟʤʘ; ʫʭʫʜʰʘʝʪ ʫʩʚʦʝʥʠʝ 

ʙʝʣʢʦʚ, ʞʠʨʦʚ ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʩʦʣʝʡ (ʢʘʣʴʮʠʷ, ʤʘʛʥʠʷ, ʮʠʥʢʘ, ʞʝʣʝʟʘ 

ʠ ʜʨ.), ʘ ʪʘʢʞʝ ʨʷʜʘ ʚʦʜʦʨʘʩʪʚʦʨʠʤʳʭ ʚʠʪʘʤʠʥʦʚ. ʋ ʣʶʜʝʡ, ʩʪʨʘʜʘʶ-

ʱʠʭ ʛʘʩʪʨʠʪʦʤ, ʷʟʚʝʥʥʦʡ ʙʦʣʝʟʥʴʶ ʠ ʜʨʫʛʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ɾʂʊ, 

ʛʨʫʙʘʷ ʢʣʝʪʯʘʪʢʘ ʤʦʞʝʪ ʩʧʨʦʚʦʮʠʨʦʚʘʪʴ ʦʙʦʩʪʨʝʥʠʝ ʙʦʣʝʟʥʠ. 
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ʇʝʢʪʠʥʦʚʳʝ ʚʝʱʝʩʪʚʘ ï ʚʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʳʝ ʩʦʝʜʠʥʝʥʠʷ ʫʛʣʝ-

ʚʦʜʥʦʡ ʧʨʠʨʦʜʳ. ɺ ʨʘʩʪʠʪʝʣʴʥʦʤ ʩʳʨʴʝ ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʚʠʜʝ ʧʝʢʪʠʥʘ, 

ʧʨʦʪʦʧʝʢʪʠʥʘ ʠ ʧʝʢʪʦʚʦʡ ʢʠʩʣʦʪʳ. ʇʨʦʪʦʧʝʢʪʠʥ ʚʭʦʜʠʪ ʚ ʩʦʩʪʘʚ ʢʣʝ-

ʪʦʯʥʳʭ ʦʙʦʣʦʯʝʢ, ʩʦʜʝʨʞʠʪʩʷ ʚ ʤʝʞʢʣʝʪʦʯʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚʘʭ, ʦʥ ʥʝ-

ʨʘʩʪʚʦʨʠʤ ʚ ʚʦʜʝ ʠ ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʪʚʝʨʜʦʩʪʴ ʧʣʦʜʦʚ. ʇʦ ʤʝʨʝ ʩʦʟʨʝ-

ʚʘʥʠʷ ʧʨʦʪʦʧʝʢʪʠʥ ʨʘʩʱʝʧʣʷʝʪʩʷ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʨʘʩʪʚʦʨʠʤʦʛʦ ʧʝʢ-

ʪʠʥʘ. 

ɺ ʦʨʛʘʥʠʟʤʝ ʯʝʣʦʚʝʢʘ ʧʝʢʪʠʥʳ ʨʘʩʱʝʧʣʷʶʪʩʷ ʧʦʜ ʜʝʡʩʪʚʠʝʤ 

ʤʠʢʨʦʬʣʦʨʳ ʪʦʣʩʪʦʛʦ ʢʠʰʝʯʥʠʢʘ. 

ʇʝʢʪʠʥʳ ʩʧʦʩʦʙʥʳ ʦʙʨʘʟʦʚʳʚʘʪʴ ʛʝʣʴ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʩʣʠʟʠʩʪʦʡ 

ʦʙʦʣʦʯʢʠ ʞʝʣʫʜʢʘ ʠ ʢʠʰʝʯʥʠʢʘ, ʙʣʘʛʦʜʘʨʷ ʯʝʤʫ ʦʢʘʟʳʚʘʶʪ ʦʙʚʦʣʘ-

ʢʠʚʘʶɦ ʝʝ ʠ ʟʘʱʠʪʥʦʝ ʜʝʡʩʪʚʠʝ, ʧʨʝʜʦʭʨʘʥʷʷ ʩʣʠʟʠʩʪʫʶ ʦʙʦʣʦʯʢʫ  

ʦʪ ʧʦʚʨʝʞʜʘʁʱʝʛʦ ʜʝʡʩʪʚʠʷ ʘʛʨʝʩʩʠʚʥʳʭ ʬʘʢʪʦʨʦʚ ʧʠʱʠ. 

ɺ ɾʂʊ ʧʝʢʪʠʥʳ ʩʚʷʟʳʚʘʶʪ ʪʷʞʝʣʳʝ ʤʝʪʘʣʣʳ, ʨʘʜʠʦʥʫʢʣʠʜʳ  

ʠ ʚʳʚʦʜʷʪ ʠʭ ʠʟ ʦʨʛʘʥʠʟʤʘ. ɺ ʯʘʩʪʥʦʩʪʠ, 1 ʤʛ ʧʝʢʪʠʥʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʩʪʝʧʝʥʠ ʵʪʝʨʠʬʠʢʘʮʠʠ ʤʦʞʝʪ ʩʚʷʟʳʚʘʪʴ ʦʪ 37 ʜʦ 61 ʤʛ ʩʚʠʥʮʘ,  

ʘ ʪʘʢʞʝ ʤʝʜʴ, ʮʝʟʠʡ, ʣʘʥʪʘʥ, ʮʠʨʢʦʥʠʡ, ʥʠʢʝʣʴ. ɺ ʢʠʰʝʯʥʠʢʝ ʧʝʢʪʠʥʳ 

ʚʧʠʪʳʚʘʶʪ ʚʨʝʜʥʳʝ ʚʝʱʝʩʪʚʘ ʠ ʩʥʠʞʘʶʪ ʩʪʝʧʝʥʴ ʠʥʪʦʢʩʠʢʘʮʠʠ ʦʨʛʘ-

ʥʠʟʤʘ. ʋʯʠʪʳʚʘʷ ʵʪʦ, ʧʝʢʪʠʥ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʣʝʯʝʙʥʦ-ʧʨʦ-

ʬʠʣʘʢʪʠʯʝʩʢʦʤ ʧʠʪʘʥʠʠ ʣʠʮ, ʨʘʙʦʪʘʶʱʠʭ ʩʦ ʩʚʠʥʮʦʤ ʠ ʜʨʫʛʠʤʠ ʪʦʢ-

ʩʠʯʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ. ʇʝʢʪʠʥʳ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ, ʯʝʤ ʜʨʫʛʠʝ ʧʠʱʝ-

ʚʳʝ ʚʦʣʦʢʥʘ (ʢʨʦʤʝ ʢʘʤʝʜʝʡ), ʩʧʦʩʦʙʩʪʚʫʶʪ ʚʳʚʝʜʝʥʠʶ ʠʟ ʦʨʛʘʥʠʟʤʘ 

ʭʦʣʝʩʪʝʨʠʥʘ. ʀʤʝʶʪʩʷ ʜʘʥʥʳʝ ʦ ʨʦʣʠ ʧʝʢʪʠʥʦʚʳʭ ʚʝʱʝʩʪʚ ʚ ʧʦʜʘʚʣʝ-

ʥʠʠ ʨʘʟʚʠʪʠʷ ʛʥʠʣʦʩʪʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʙʣʘʛʦʧʨʠ̫ ʪʥʦʤ ʚʣʠʷʥʠʠ 

ʥʘ ʠʤʤʫʥʥʫʶ ʩʠʩʪʝʤʫ ʢʠʰʝʯʥʠʢʘ, ʟʘʱʠʪʥʦʤ ʜʝʡʩʪʚʠʠ ʚ ʦʪʥʦʰʝʥʠʠ 

ʷʟʚʳ ʞʝʣʫʜʢʘ ʠ ʨʘʢʘ ʪʦʣʩʪʦʛʦ ʢʠʰʝʯʥʠʢʘ. 

ʇʝʨʝʯʠʩʣʝʥʥʳʝ ʜʦʩʪʦʠʥʩʪʚʘ ʧʝʢʪʠʥʦʚ ʧʨʝʜʦʧʨʝʜʝʣʠʣʠ ʠʭ ʰʠ-

ʨʦʢʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʚ ʮʝʣʷʭ ʦʙʦʛʘʱʝ-

ʥʠʷ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ, ʚ ʢʘʯʝʩʪʚʝ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʜʦʙʘʚʦʢ  

ʠ ʧʨʝʧʘʨʘʪʦʚ ʚ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʡ ʠ ʣʝʯʝʙʥʦʡ ʤʝʜʠʮʠʥʝ. 

ʉʫʪʦʯʥʘʷ ʥʦʨʤʘ ʧʦʪʨʝʙʣʝʥʠʷ ʧʠʱʝʚʳʭ ʚʦʣʦʢʦʥ ʜʣʷ ʚʟʨʦʩʣʦʛʦ 

ʯʝʣʦʚʝʢʘ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 25 ʜʦ 30 ʛ. 

 

2.3. ɾʠʨʳ 
 

ɾʠʨʳ, ʠʣʠ ʣʠʧʠʜʳ (ʛʨʝʯ. lipos ï ʞʠʨ), ʦʪʥʦʩʷʪʩʷ ʢ ʦʩʥʦʚʥʳʤ 

ʧʠʝɦʚʳʤ ʚʝʱʝʩʪʚʘʤ ʠ ʷʚʣʷʶʪʩʷ ʚʘʞʥʳʤ ʢʦʤʧʦʥʝʥʪʦʤ ʧʠʪʘʥʠʷ. 

ɾʠʨʳ ʚ ʦʨʛʘʥʠʟʤʝ ʯʝʣʦʚʝʢʘ ʚʳʧʦʣʥʷʶʪ ʩʣʝʜʫʶʱʠʝ ʦʩʥʦʚʥʳʝ 

ʬʫʥʢʮʠʠ: 
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ï ʩʣʫʞʘʪ ʚʘʞʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʵʥʝʨʛʠʠ, ʧʨʝʚʦʩʭʦʜʷʱʠʤ ʚ ʵʪʦʤ 

ʧʣʘʥʝ ʚʩʝ ʧʠʱʝʚʳʝ ʚʝʱʝʩʪʚʘ: ʧʨʠ ʦʢʠʩʣʝʥʠʠ 1 ʛ ʞʠʨʘ ʦʙʨʘʟʫʶʪʩʷ   

9 ʢʢʘʣ (37,7 ʢɼʞ); 

ï ʚʭʦʜʷʪ ʚ ʩʦʩʪʘʚ ʚʩʝʭ ʢʣʝʪʦʢ ʠ ʪʢʘʥʝʡ; 

ï ʷʚʣʷʶʪʩʷ ʨʘʩʪʚʦʨʠʪʝʣʷʤʠ ʚʠʪʘʤʠʥʦʚ  A, D, E, K; 

ï ʧʦʩʪʘʚʣʷʶʪ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʝ ʚʝʱʝʩʪʚʘ: ʧʦʣʠʥʝʥʘʩʳʱʝʥ-

ʥʳʝ ʞʠʨʥʳʝ ʢʠʩʣʦʪʳ (ʇʅɾʂ), ʬʦʩʬʘʪʠʜʳ, ʩʪʝʨʠʥʳ ʠ ʜʨ.; 

ï ʩʦʟʜʘʶʪ ʟʘʱʠʪʥʳʝ ʠ ʪʝʨʤʦʠʟʦʣʷʮʠʦʥʥʳʝ ʧʦʢʨʦʚʳ: ʧʦʜʢʦʞʥʳʡ 

ʞʠʨʦʚʦʡ ʩʣʦʡ ʧʨʝʜʦʭʨʘʥʷʝʪ ʯʝʣʦʚʝʢʘ ʦʪ ʧʝʨʝʦʭʣʘʞʜʝʥʠʷ; 

ï ʫʣʫʯʰʘʶʪ ʚʢʫʩ ʧʠʱʠ; 

ï ʚʳʟʳʚʘʶʪ ʯʫʚʩʪʚʦ ʜʣʠʪʝʣʴʥʦʛʦ ʥʘʩʳʱʝʥʠʷ. 

ɾʠʨʳ ʤʦʛʫʪ ʦʙʨʘʟʦʚʳʚʘʪʴʩʷ ʠʟ ʫʛʣʝʚʦʜʦʚ ʠ ʙʝʣʢʦʚ, ʥʦ ʚ ʧʦʣʥʦʡ 

ʤʝʨʝ ʟʘʤʝʥʷʪʴʩʷ ʠʤʠ ʥʝ ʤʦʛʫʪ. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʳʧʦʣʥʷʝʤʦʡ ʬʫʥʢʮʠʠ ʞʠʨʳ ʧʨʠʥʷʪʦ ʜʝʣʠʪʴ 

ʥʘ ʜʚʝ ʢʘʪʝʛʦʨʠʠ: ʨʝʟʝʨʚʥʳʝ ʞʠʨʳ, ʢʦʪʦʨʳʝ ʦʪʢʣʘʜʳʚʘʶʪʩʷ ʚ ʪʘʢ ʥʘ-

ʟʳʚʘʝʤʳʭ çʞʠʨʦʚʳʭ ʜʝʧʦè, ʛʜʝ ʩʦʩʨʝʜʦʪʦʯʝʥʘ ʞʠʨʦʚʘʷ ʪʢʘʥʴ, ʠ ʧʨʦʪʦ-

ʧʣʘʟʤʘʪʠʯʝʩʢʠʝ ʞʠʨʳ, ʢʦʪʦʨʳʝ ʚʭʦʜʷʪ ʚ ʩʦʩʪʘʚ ʢʣʝʪʦʯʥʳʭ ʩʪʨʫʢʪʫʨ. 

ʈʝʟʝʨʚʥʳʝ ʞʠʨʳ ʧʦ ʤʝʨʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʤʦʙʠʣʠʟʫʶʪʩʷ ʢʘʢ ʠʩ-

ʪʦʯʥʠʢʠ ʵʥʝʨʛʠʠ. ɺʳʩʦʢʘʷ ʢʘʣʦʨʠʡʥʦʩʪʴ ʞʠʨʘ ʧʦʟʚʦʣʷʝʪ ʦʨʛʘʥʠʟʤʫ 

ʩʫʱʝʩʪʚʦʚʘʪʴ ʟʘ ʩʯʝʪ çʞʠʨʦʚʳʭ ʜʝʧʦè ʜʘʞʝ ʧʨʠ ʧʦʣʥʦʤ ʛʦʣʦʜʘʥʠʠ  

ʚ ʪʝʯʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʥʝʜʝʣʴ. ɼʘʞʝ ʝʩʣʠ ʦʨʛʘʥʠʟʤ ʜʦʰʝʣ ʜʦ ʧʦʩʣʝʜ-

ʥʝʡ ʩʪʝʧʝʥʠ ʠʩʪʦɦ ʝʥʠʷ ʠ ʯʝʣʦʚʝʢ ʧʦʛʠʙʘʝʪ ʦʪ ʛʦʣʦʜʘ, ʚʩʝ ʨʘʚʥʦ ʚ ʪʝʣʝ 

ʝʛʦ ʩʦʭʨʘʥʷʝʪʩʷ ʠʟʚʝʩʪʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʞʠʨʘ ʠ ʞʠʨʦʧʦʜʦʙʥʳʭ ʚʝʱʝʩʪʚ ï 

ʦʢʦʣʦ 2 %. ʕʪʦʪ ʞʠʨ ʧʨʦʯʥʦ ʩʚʷʟʘʥ ʩ ʢʣʝʪʦʯʥʳʤʠ ʩʪʨʫʢʪʫʨʘʤʠ ʠ ʥʝ-

ʦʙʭʦʜʠʤ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ. 

ʇʨʦʪʦʧʣʘʟʤʘʪʠʯʝʩʢʠʝ ʞʠʨʳ ʠ ʞʠʨʦʧʦʜʦʙʥʳʝ ʚʝʱʝʩʪʚʘ ʚʤʝʩʪʝ 

ʩ ʙʝʣʢʘʤʠ ʦʙʨʘʟʫʶʪ ʢʦʤʧʣʝʢʩʥʳʝ ʩʦʝʜʠʥʝʥʠʷ ʠ ʚ ʪʘʢʦʤ ʚʠʜʝ ʚʭʦʜʷʪ  

ʚ ʩʦʩʪʘʚ ʢʣʝʪʦʯʥʳʭ ʤʝʤʙʨʘʥ ʠ ʩʫʙʢʣʝʪʦʯʥʳʭ ʩʪʨʫʢʪʫʨ. ʆʥʠ ʩʧʦʩʦʙʩʪ-

ʚʫʶʪ ʨʝʛʫʣʷʮʠʠ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʚʥʫʪʨʴ ʢʣʝʪʦʢ ʚʦʜʳ, ʩʦʣʝʡ, ʘʤʠʥʦ-

ʢʠʩʣʦʪ, ʩʘʭʘʨʘ ʠ ʫʜʘʣʝʥʠʷ ʠʟ ʥʠʭ ʧʨʦʜʫʢʪʦʚ ʦʙʤʝʥʘ. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʭʠʤʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʞʠʨʳ ʧʦʜʨʘʟʜʝʣʷʶʪ  

ʥʘ ʥʝʡʪʨʘʣʴʥʳʝ ï ʪʨʠʛʣʠʮʝʨʠʜʳ ʠ ʞʠʨʦʧʦʜʦʙʥʳʝ ʚʝʱʝʩʪʚʘ ï ʣʠʧʦʠʜ .r 

ʊʨʠʛʣʠʮʝʨʠʜʳ ʩʦʩʪʦʷʪ ʠʟ ʛʣʠʮʝʨʠʥʘ ʠ ʞʠʨʥʳʭ ʢʠʩʣʦʪ. ʂʦʣʠʯʝʩʪ-

ʚʦ ʛʣʠʮʝʨʠʥʘ ʥʝ ʧʨʝʚʳʰʘʝʪ 9ï10 %, ʪ.ʝ. ʦʩʥʦʚʥʦʡ ʢʦʤʧʦʥʝʥʪ ʞʠʨʘ ï 

ʞʠʨʥʳʝ ʢʠʩʣʦʪʳ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʟʚʝʩʪʥʦ ʙʦʣʝʝ 200 ʞʠʨʥʳʭ ʢʠʩ-

ʣʦʪ, ʥʦ ʧʨʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʶʪ ʪʦʣʴʢʦ 20. 

ʇʦ ʭʠʤʠʯʝʩʢʦʤʫ ʩʪʨʦʝʥʠʶ (ʥʘʣʠʯʠʶ ʜʚʦʡʥʳʭ ʩʚʷʟʝʡ) ʞʠʨʥʳʝ 

ʢʠʩʣʦʪʳ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʥʘʩʳʱʝʥʥʳʝ (ʥʝ ʠʤʝʶʪ ʜʚʦʡʥʳʭ ʩʚʷʟʝʡ), 
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ʤʦʥʦʥʝʥʘʩʳɦ ʝʥʥʳʝ (ʩ ʦʜʥʦʡ ʜʚʦʡʥʦʡ ʩʚʷʟʴʶ) ʠ ʧʦʣʠʥʝʥʘʩʳʱʝʥʥʳʝ 

(ʩʦʜʝʨʞʘʪ ʜʚʝ ʠ ʙʦʣʝʝ ʜʚʦʡʥʳʭ ʩʚʷʟʝʡ). 

ʅʘʩʳʱʝʥʥʳʝ ʞʠʨʥʳʝ ʢʠʩʣʦʪʳ (ʅɾʂ) ʧʨʝʦʙʣʘʜʘʶʪ ʚ ʪʚʝʨʜʳʭ 

ʧʠʱʝʚʳʭ ʞʠʨʘʭ ï ʞʠʨʳ ʞʠʚʦʪʥʳʭ ʠ ʧʪʠʮ. ʋʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʥʘ-

ʩʳʱʝʥʥʳʭ ʞʠʨʥʳʭ ʢʠʩʣʦʪ ʧʦʚʳʰʘʝʪ ʪʝʤʧʝʨʘʪʫʨʫ ʧʣʘʚʣʝʥʠʷ ʞʠʨʦʚ, 

ʫʭʫʜʰʘʝʪ ʠʭ ʧʝʨʝʚʘʨʠʚʘʥʠʝ ʠ ʫʩʚʦʝʥʠʝ. ʊʘʢ, ʪʫʛʦʧʣʘʚʢʠʝ ʙʘʨʘʥʠʡ  

ʠ ʛʦʚʷʞʠʡ ʞʠʨʳ ʧʝʨʝʚʘʨʠʚʘʶʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦ ʭʫʞʝ, ʯʝʤ ʩʚʠʥʦʡ, ʢʫ-

ʨʠʥʳʡ, ʦʩʦʙʝʥʥʦ ʤʦʣʦʯʥʳʡ ʠ ʨʳʙʠʡ ʞʠʨʳ. ʇʦʵʪʦʤʫ ʙʘʨʘʥʠʡ ʠ ʛʦʚʷ-

ʞʠʡ ʞʠʨʳ ʠʩʢʣʶʯʘʶʪ ʠʟ ʜʠʝʪʠʯʝʩʢʦʛʦ ʠ ʣʝʯʝʙʥʦ-ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʛʦ 

ʧʠʪʘʥʠʷ. 

ʀʟʙʳʪʦʯʥʦʝ ʧʦʪʨʝʙʣʝʥʠʝ ʥʘʩʳʱʝʥʥʳʭ ʞʠʨʥʳʭ ʢʠʩʣʦʪ ʤʦʞʝʪ 

ʦʪʨʠʮʘʪʝʣʴʥʦ ʚʣʠʷʪʴ ʥʘ ʞʠʨʦʚʦʡ ʦʙʤʝʥ ʠ ʩʦʩʪʦʷʥʠʝ ʟʜʦʨʦʚʴʷ. ʀʟ-

ʚʝʩʪʥʦ, ʯʪʦ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʭʦʣʝʩʪʝʨʠʥʘ ʚ ʢʨʦʚʠ ʩʚʷʟʘʥ ʩ ʧʦʩʪʫʧʣʝ-

ʥʠʝʤ ʞʠʚʦʪʥʳʭ ʞʠʨʦʚ, ʠʤʝʶʱʠʭ ʚ ʩʚʦʝʤ ʩʦʩʪʘʚʝ ʥʘʩʳʱʝʥʥʳʝ ʞʠʨ-

ʥʳʝ ʢʠʩʣʦʪʳ, ʘ ʠʟʙʳʪʦʢ ʚ ʧʠʪʘʥʠʠ ʪʚʝʨʜʳʭ ʞʠʨʦʚ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟ-

ʚʠʪʠʶ ʠʰʝʤʠʯʝʩʢʦʡ ʙʦʣʝʟʥʠ ʩʝʨʜʮʘ, ʦʞʠʨʝʥʠʶ, ʞʝʣʯʥʦʢʘʤʝʥʥʦʡ ʙʦ-

ʣʝʟʥʠ ʠ ʜʨ. 

ʇʨʝʜʩʪʘʚʠʪʝʣʝʤ ʤʦʥʦʥʝʥʘʩʳʱʝʥʥʳʭ ʞʠʨʥʳʭ ʢʠʩʣʦʪ (ʄʅɾʂ) 

ʷʚʣʷʝʪʩʷ ʦʣʝʠʥʦʚʘʷ ʢʠʩʣʦʪʘ, ʚʭʦʜʷʱʘʷ ʚ ʩʦʩʪʘʚ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝʭ ʞʠ-

ʨʦʚ ʞʠʚʦʪʥʦʛʦ ʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ʆʥʘ ʙʣʘʛʦʧʨʠʷʪʥʦ 

ʚʣʠʷʝʪ ʥʘ ʣʠʧʠʜʥʳʡ ʦʙʤʝʥ (ʦʙʤʝʥ ʭʦʣʝʩʪʝʨʠʥʘ, ʬʫʥʢʮʠʠ ʞʝʣʯʝʚʳʚʦ-

ʜʷʱʠʭ ʧʫʪʝʡ) ʠ ʦʪʥʝʩʝʥʘ ʢ ʚʦʟʤʦʞʥʳʤ, ʭʦʪʷ ʦʢʦʥʯʘʪʝʣʴʥʦ ʠ ʥʝʜʦʢʘ-

ʟʘʥʥʳʤ ʘʣʠʤʝʥʪʘʨʥʳʤ ʬʘʢʪʦʨʘʤ, ʩʥʠʞʘʶɦ ʠʤ ʨʠʩʢ ʩʝʨʜʝʯʥʦ-ʩʦʩʫ-

ʜʠʩʪʳʭ ʟʘʙʦʣʝʚʘʥʠʡ. 

ʂ ʧʦʣʠʥʝʥʘʩʳʱʝʥʥʳʤ ʞʠʨʥʳʤ ʢʠʩʣʦʪʘʤ (ʇʅɾʂ) ʦʪʥʦʩʷʪʩʷ 

ʣʠʥʦʣʝʚʘʷ, ʣʠʥʦʣʝʥʦʚʘʷ ʠ ʘʨʘʭʠʜʦʥʦʚʘʷ ʢʠʩʣʦʪʳ. ʃʠʥʦʣʝʚʘʷ ʠ ʣʠʥʦ-

ʣʝʥʦʚʘʷ ʢʠʩʣʦʪʳ ʦʪʥʦʩʷʪʩʷ ʢ ʵʩʩʝʥʮʠʘʣʴʥʳʤ (ʥʝʟʘʤʝʥʠʤʳʤ) ʬʘʢʪʦ-

ʨʘʤ ʧʠʪʘʥʠʷ, ʪʘʢ ʢʘʢ ʥʝ ʩʠʥʪʝʟʠʨʫʶʪʩʷ ʚ ʦʨʛʘʥʠʟʤʝ ʯʝʣʦʚʝʢʘ ʠ ʧʦʩʪʫ-

ʧʘʶʪ ʪʦʣʴʢʦ ʩ ʧʠʱʝʡ. ɸʨʘʭʠʜʦʥʦʚʘʷ ʢʠʩʣʦʪʘ ʤʦʞʝʪ ʩʠʥʪʝʟʠʨʦʚʘʪʴʩʷ  

ʚ ʦʨʛʘʥʠʟʤʝ ʠʟ ʣʠʥʦʣʝʚʦʡ ʢʠʩʣʦʪʳ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʚʠʪʘʤʠʥʘ ɺ6 ʠ ʙʠʦ-

ʪʠʥʘ. ɼʦʚʦʣʴʥʦ ʯʘʩʪʦ ʩʦʚʦʢʫʧʥʦʩʪʴ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʞʠʨʥʳʭ ʢʠʩʣʦʪ 

ʥʘʟʳʚʘʶʪ ʚʠʪʘʤʠʥʦʤ F. 

ʇʦ ʙʠʦʭʠʤʠʯʝʩʢʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʣʠʥʦʣʝʚʘʷ ʢʠʩʣʦʪʘ ʠ ʧʨʦʜʫʢ-

ʪʳ ʝʝ ʧʨʝʚʨʘʱʝʥʠʷ ʦʙʲʝʜʠʥʷʶʪ ʚ ʩʝʤʝʡʩʪʚʦ ʦʤʝʛʘ-6-ʞʠʨʥʳʭ ʢʠʩʣʦʪ 

( -6) ï ʧʦ ʧʦʣʦʞʝʥʠʶ ʧʝʨʚʦʡ ʜʚʦʡʥʦʡ ʩʚʷʟʠ ʚ ʤʦʣʝʢʫʣʝ ʞʠʨʥʦʡ  

ʢʠʩʣʦʪʳ, ʩʯʠʪʘʷ ʦʪ ʤʝʪʠʣʴʥʦʛʦ (ʧʦʩʣʝʜʥʝʛʦ ʚ ʮʝʧʠ) ʘʪʦʤʘ ʫʛʣʝʨʦʜʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢ -6 ʞʠʨʥʳʤ ʢʠʩʣʦʪʘʤ ʦʪʥʦʩʷʪʩʷ ʣʠʥʦʣʝʚʘʷ, -ʣʠ-
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ʥʦʣʝʥʦʚʘʷ (ʉ18), ʜʠʛʦʤʦ- -ʣʠʥʦʣʝʥʦʚʘʷ (ʉ20) ʠ ʘʨʘʭʠʜʦʥʦʚʘʷ (ʉ20)  

ʢʠʩʣʦʪʳ. 

ʇʨʦʜʫʢʪʳ ʧʨʝʚʨʘʱʝʥʠʷ ʜʨʫʛʦʡ ʥʝʟʘʤʝʥʠʤʦʡ ʞʠʨʥʦʡ ʢʠʩʣʦʪʳ ï 

ʣʠʥʦʣʝʥʦʚʦʡ, ʘ ʪʘʢʞʝ ʵʡʢʦʟʘʧʝʥʪʘʝʥʦʚʦʡ ʠ ʜʦʢʦʟʘʛʝʢʩʘʝʥʦʚʦʡ ï ʭʘ-

ʨʘʢʪʝʨʠʟʫʶʪʩʷ ʥʘʣʠʯʠʝʤ ʧʝʨʚʦʡ ʜʚʦʡʥʦʡ ʩʚʷʟʠ, ʩʯʠʪʘʷ ʦʪ ʉʅ3-ʛʨʫʧ-

ʧʳ ʤʝʞʜʫ ʪʨʝʪʴʠʤ ʠ ʯʝʪʚʝʨʪʳʤ ʫʛʣʝʨʦʜʥʳʤʠ ʘʪʦʤʘʤʠ, ʠ ʦʪʥʦʩʷʪʩʷ  

ʢ ʩʝʤʝʡʩʪʚʫ -3. 

ʌʠʟʠʦʣʦʛʠʯʝʩʢʘʷ ʨʦʣʴ ʇʅɾʂ ʚ ʦʨʛʘʥʠʟʤʝ ʯʝʣʦʚʝʢʘ ʚʦ ʤʥʦʛʦʤ 

ʩʚ̫ʟʘʥʘ ʩ ʠʭ ʤʝʪʘʙʦʣʠʪʘʤʠ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʇʅɾʂ ʩʝʤʝʡʩʪʚʘ -3: 

 ʥʦʨʤʘʣʠʟʫʶʪ ʞʠʨʦʚʦʡ ʦʙʤʝʥ; 

 ʩʥʠʞʘʶʪ ʢʦʥʮʝʥʪʨʘʮʠʶ ʚ ʧʣʘʟʤʝ ʢʨʦʚʠ ʪʨʠʛʣʠʮʝʨʠʜʦʚ, ʠʩ-

ʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʩʠʥʪʝʟʘ ʭʦʣʝʩʪʝʨʠʥʘ; 

 ʧʦʚʳʰʘʶʪ ʧʣʘʩʪʠʯʥʦʩʪʴ ʢʨʦʚʝʥʦʩʥʳʭ ʩʦʩʫʜʦʚ; 

 ʫʤʝʥʴʰʘʶʪ ʚʷʟʢʦʩʪʴ ʢʨʦʚʠ; 

 ʦʛʨʘʥʠʯʠʚʘʶʪ ʚʝʨʦʷʪʥʦʩʪʴ ʚʥʫʪʨʠʩʦʩʫʜʠʩʪʦʛʦ ʪʨʦʤʙʦʦʙʨʘʟʦ-

ʚʘʥʠʷ; 

 ʘʢʪʠʚʠʟʠʨʫʶʪ ʠʤʤʫʥʠʪʝʪ; 

 ʩʪʠʤʫʣʠʨʫʶʪ ʧʨʦʜʫʢʮʠʶ ʧʨʦʩʪʘʛʣʘʥʜʠʥʦʚ; 

 ʦʙʣʘʜʘʶʪ ʘʥʪʠʦʢʩʠʜʘʥʪʥʳʤ ʠ ʘʥʪʠʢʘʥʮʝʨʦʛʝʥʥʳʤ ʜʝʡʩʪʚʠʝʤ. 

ʋʩʪʘʥʦʚʣʝʥʘ ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʨʦʣʴ ʇʅɾʂ ʩʝʤʝʡʩʪʚʘ -3 ʧʨʠ ʣʝ-

ʯʝʥʠʠ ʘʪʝʨʦʩʢʣʝʨʦʟʘ, ʠʰʝʤʠʯʝʩʢʦʡ ʙʦʣʝʟʥʠ ʩʝʨʜʮʘ, ʛʠʧʝʨʪʦʥʠʯʝʩʢʦʡ 

ʙʦʣʝʟʥʠ, ʷʟʚʳ ʞʝʣʫʜʢʘ, ʩʘʭʘʨʥʦʛʦ ʜʠʘʙʝʪʘ, ʘʣʣʝʨʛʠʯʝʩʢʠʭ ʠ ʢʦʞʥʳʭ 

ʟʘʙʦʣʝʚʘʥʠʡ. ɺ ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʘ -3 ʠ -6 ʇʅɾʂ ʤʦʞʥʦ ʨʘʩʩʤʘʪ-

ʨʠʚʘʪʴ ʤʥʦʛʠʝ ʨʘʩʪʠʪʝʣʴʥʳʝ ʤʘʩʣʘ (ʪʘʙʣ. 2). 

ʇʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʇʅɾʂ ʦʪʥʦʩʷʪʩʷ ʢ ʵʩʩʝʥʮʠʘʣʴʥʳʤ 

ʬʘʢʪʦʨʘʤ ʧʠʪʘʥʠʷ, ʠʭ ʤʠʥʠʤʘʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʚ ʩʫʪʦʯʥʦʤ ʨʘʮʠʦʥʝ 

ʜʦʣʞʥʦ ʩʦʩʪʘʚʣʷʪʴ ʦʪ 2 ʜʦ 6 ʛ, ʧʨʠ ʵʪʦʤ ʦʯʝʥʴ ʚʘʞʥʦ, ʯʪʦʙʳ ʩʦʦʪʥʦ-

ʰʝʥʠʝ -6/ -3 ʇʅɾʂ (ʦʮʝʥʠʚʘʝʤʦʝ, ʢʘʢ ʧʨʘʚʠʣʦ, ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʣʠ-

ʥʦʣʝʚʦʡ ʠ ʣʠʥʦʣʝʥʦʚʦʡ ʢʠʩʣʦʪ) ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʦ ʦʪ 8:1 ʜʦ 10:1. 

ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʠʟʫʯʝʥʠʝ ʬʘʢʪʠʯʝʩʢʦʛʦ ʧʠʪʘʥʠʷ ʛʨʘʞʜʘʥ ʈʦʩʩʠʠ 

ʧʦʢʘʟʘʣʦ, ʯʪʦ ʫ ʟʥʘʯʠʪʝʣʴʥʦʡ ʯʘʩʪʠ ʥʘʩʝʣʝʥʠʷ ʵʪʦ ʩʦʦʪʥʦʰʝʥʠʝ ʩʦ-

ʩʪʘʚʣʷʝʪ ʦʪ 10:1 ʜʦ 30:1, ʪ.ʝ. ʠʤʝʝʪʩʷ ʜʝʬʠʮʠʪ -3 ʞʠʨʥʳʭ ʢʠʩʣʦʪ, ʢʦ-

ʪʦʨʳʡ ʤʦʞʝʪ ʙʳʪʴ ʫʩʪʨʘʥʝʥ ʚʚʝʜʝʥʠʝʤ ʞʝʩʪʢʦʛʦ ʢʦʥʪʨʦʣʷ ʟʘ ʢʘʯʝʩʪ-

ʚʦʤ ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʞʠʨʦʚʦʛʦ ʩʳʨʴʷ. 

ɻʣʘʚʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʇʅɾʂ ʜʣʷ ʦʨʛʘʥʠʟʤʘ ʯʝʣʦʚʝʢʘ ʷʚʣʷʶʪ-

ʩʷ ʨʘʩʪʠʪʝʣʴʥʳʝ ʤʘʩʣʘ ʠ ʨʳʙʘ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʚ ʟʜʦʨʦʚʦʤ ʧʠʪʘʥʠʠ 
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ʩʦʩʪʘʚʣʷʪʴ ʧʨʠʤʝʨʥʦ 1/3 ʚʩʝʛʦ ʞʠʨʘ ʩʫʪʦʯʥʦʛʦ ʨʘʮʠʦʥʘ, ʚ ʧʦʞʠʣʦʤ 

ʚʦʟʨʘʩʪʝ ï 1/2. 
 

ʊʘʙʣʠʮʘ 2 
 

ʉʦʜʝʨʞʘʥʠʝ -6/ -3 ʇʅɾʂ ʚ ʥʝʢʦʪʦʨʳʭ ʚʠʜʘʭ ʨʘʩʪʠʪʝʣʴʥʳʭ ʤʘʩʝʣ 
 

ɺʠʜ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʤʘʩʣʘ 
ʉʦʜʝʨʞʘʥʠʝ, ʛ/100 ʛ 

-ʣʠʥʦʣʝʥʦʚʘʷ ʢʠʩʣʦʪʘ ʣʠʥʦʣʝʚʘʷ ʢʠʩʣʦʪʘ 

ʃʴʥʷʥʦʝ 

ʉʦʝʚʦʝ 

ɻʦʨʯʠʯʥʦʝ 

ʂʫʢʫʨʫʟʥʦʝ 

ʆʣʠʚʢʦʚʦʝ 

ʂʫʥʞʫʪʥʦʝ 

ʊʳʢʚʝʥʥʦʝ 

ʄʘʩʣʦ ʯʝʨʥʦʡ ʩʤʦʨʦʜʠʥ  r

ʇʦʜʩʦʣʥʝʯʥʦʝ 

ʈʳʞʠʢʦʚʦʝ: 

ʥʝʨʘʬʠʥʠʨʦʚʘʥʥʦʝ 

ʨʘʬʠʥʠʨʦʚʘʥʥʦʝ 

28,0ï65,0 

5,0ï9,5 

5ï16 

2,0 

0ï1,5 

0 

15,0 

13,0 

0,3 

 

52,6 

47,2 

10,0ï20,0 

50,0 

9,0ï23,0 

59,0 

8,0 

15,0 

42,0 

47,0 

65,0 

 

17,0 

32,1 

 

ɺʤʝʩʪʝ ʩ ʪʝʤ ʠʟʙʳʪʦʯʥʳʡ ʧʨʠʝʤ ʇʅɾʂ ʩ ʨʘʩʪʠʪʝʣʴʥʳʤʠ ʤʘʩ-

ʣʘʤʠ ʪʘʢʞʝ ʥʝʣʴʟʷ ʩʯʠʪʘʪʴ ʧʨʠʝʤʣʝʤʳʤ. ʇʦ ʜʘʥʥʳʤ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝ-

ʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʵʪʦ ʥʝ ʪʦʣʴʢʦ ʫʚʝʣʠʯʠʚʘʝʪ ʢʘʣʦʨʠʡʥʦʩʪʴ ʧʠʪʘʥʠʷ, 

ʥʦ ʠ ʩʥʠʞʘʝʪ ʘʢʪʠʚʥʦʩʪʴ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ, ʧʨʠʚʦʜʠʪ ʢ ʥʝʜʦʩʪʘʪʢʫ 

ʚʠʪʘʤʠʥʘ E, ʜʣʷ ʢʦʪʦʨʦʛʦ ʇʅɾʂ ʷʚʣʷʶʪʩʷ ʘʥʪʘʛʦʥʠʩʪʘʤʠ. ʂʨʦʤʝ ʪʦ-

ʛʦ, ʧʦʚʳʰʝʥʥʦʝ ʧʦʪʨʝʙʣʝʥʠʝ ʨʘʩʪʠʪʝʣʴʥʳʭ ʤʘʩʝʣ ʫʚʝʣʠʯʠʚʘʝʪ ʦʙʨʘ-

ʟʦʚʘʥʠʝ ʘʨʘʭʠʜʦʥʦʚʦʡ ʢʠʩʣʦʪʳ ʠ ʝʝ ʧʨʦʤʦʪʦʨʥʦʝ (ʩʪʠʤʫʣʠʨʫʶʱʝʝ) 

ʜʝʡʩʪʚʠʝ ʥʘ ʨʘʟʚʠʪʠʝ ʦʯʘʛʦʚ ʦʧʫʭʦʣʠ. 

ɾʠʨʥʳʝ ʢʠʩʣʦʪʳ ʦʙʣʘʜʘʶʪ ʩʧʦʩʦʙʥʦʩʪʴʶ ʥʘʠʙʦʣʝʝ ʧʦʣʥʦ ʦʙʝʩ-

ʧʝʯʠʚʘʪʴ ʩʠʥʪʝʟ ʩʪʨʫʢʪʫʨʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʢʣʝʪʦʯʥʳʭ ʤʝʤʙʨʘʥ. ʇʦ-

ʩʣʝʜʥʝʝ ʤʦʞʥʦ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʩ ʧʦʤʦʱʴʶ ʩʧʝʮʠʘʣʴʥʦʛʦ ʢʦʵʬʬʠ-

ʮʠʝʥʪʘ, ʦʪʨʘʞʘʶʱʝʛʦ ʦʪʥʦʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʘʨʘʭʠʜʦʥʦʚʦʡ ʢʠʩʣʦʪʳ 

(ʢʘʢ ʛʣʘʚʥʦʛʦ ʧʨʝʜʩʪʘʚʠʪʝʣʷ ʇʅɾʂ ʚ ʤʝʤʙʨʘʥʥʳʭ ʣʠʧʠʜʘʭ) ʢ ʩʫʤʤʝ 

ʚʩʝʭ ʜʨʫʛʠʭ ʇʅɾʂ ʩ 20 ʠ 22 ʫʛʣʝʨʦʜʥʳʤʠ ʘʪʦʤʘʤʠ. ʕʪʦʪ ʢʦʵʬʬʠʮʠ-

ʝʥʪ ʥʘʟʚʘʥ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʤʝʪʘʙʦʣʠʟʘʮʠʠ ʵʩʩʝʥʮʠ-

ʘʣʴʥʳʭ ʞʠʨʥʳʭ ʢʠʩʣʦʪ ï ʂʕʄ, ʢʦʪʦʨʳʡ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ 
 

6:225:223:225:203:202:20

4:20
ʂʕʄ , 
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ʛʜʝ ʜʚʫʟʥʘʯʥʘʷ ʮʠʬʨʘ ï ʯʠʩʣʦ ʫʛʣʝʨʦʜʥʳʭ ʘʪʦʤʦʚ ʇʅɾʂ, ʦʜʥʦʟʥʘʯ-

ʥʘʷ ï ʯʠʩʣʦ ʜʚʦʡʥʳʭ ʩʚʷʟʝʡ. 

ʇʦ ʟʘʢʣʶʯʝʥʠʶ ʀʥʩʪʠʪʫʪʘ ʧʠʪʘʥʠʷ ʈɸʄʅ, ʂʕʄ ʤʦʞʥʦ ʠʩ-

ʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʦʮʝʥʢʠ ʘʜʝʢʚʘʪʥʦʩʪʠ ʞʠʨʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʨʘʮʠʦʥʘ. 

ɾʠʨʦʧʦʜʦʙʥʳʝ ʚʝʱʝʩʪʚʘ ï ʣʠʧʦʠʜʳ, ʚʭʦʜʷʱʠʝ ʚ ʩʦʩʪʘʚ ʞʠʨʘ, 

ʪʘʢʞʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʟʥʘʯʠʪʝʣʴʥʫʶ ʮʝʥʥʦʩʪʴ ʜʣʷ ʦʨʛʘʥʠʟʤʘ. ʂ ʣʠʧʦʠ-

ʜʘʤ ʦʪʥʦʩʷʪʩʷ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʝ ʚʝʱʝʩʪʚʘ ï ʬʦʩʬʦʣʠʧʠʜʳ  

ʠ ʩʪʝʨʠʥʳ. 

ʌʦʩʬʦʣʠʧʠʜʳ (ʬʦʩʬʘʪʠʜʳ) ʦʙʣʘʜʘʶʪ ʙʦʣʴʰʦʡ ʙʠʦʣʦʛʠʯʝʩʢʦʡ 

ʘʢʪʠʚʥʦʩʪʴʶ, ʥʝ ʷʚʣʷʶʪʩʷ ʩʫʱʝʩʪʚʝʥʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʵʥʝʨʛʠʠ ʠ ʥʝ 

ʦʪʥʦʩʷʪʩʷ ʢ ʥʝʟʘʤʝʥʠʤʳʤ ʢʦʤʧʦʥʝʥʪʘʤ ʧʠʪʘʥʠʷ. ʆʩʥʦʚʥʳʝ ʧʨʝʜʩʪʘ-

ʚʠʪʝʣʠ ʬʦʩʬʦʣʠʧʠʜʦʚ ï ʣʝʮʠʪʠʥ, ʢʝʬʘʣʠʥ ʠ ʩʬʠʥʛʦʤʠʝʣʠʥ ï ʚʳʧʦʣ-

ʥʷʶʪ ʩʣʝʜʫʶʱʠʝ ʬʫʥʢʮʠʠ: 

 ʚ ʢʦʤʧʣʝʢʩʝ ʩ ʙʝʣʢʘʤʠ ʦʙʨʘʟʫʶʪ ʪʢʘʥʠ: ʥʝʨʚʥʫʶ, ʧʝʯʝʥʠ, ʩʝʨ-

ʜʝʯʥʦʡ ʤʳʰʮʳ, ʧʦʣʦʚʳʭ ʞʝʣʝʟ; 

 ʫʯʘʩʪʚʫʶʪ ʚ ʧʦʩʪʨʦʝʥʠʠ ʤʝʤʙʨʘʥ ʢʣʝʪʦʢ, ʦʧʨʝʜʝʣʷʶʪ ʠʭ ʧʨʦ-

ʥʠʮʘʝʤʦʩʪʴ ʜʣʷ ʞʠʨʦʨʘʩʪʚʦʨʠʤʳʭ ʚʝʱʝʩʪʚ; 

 ʟʘʜʝʡʩʪʚʦʚʘʥʳ ʚ ʘʢʪʠʚʥʦʤ ʪʨʘʥʩʧʦʨʪʝ ʩʣʦʞʥʳʭ ʚʝʱʝʩʪʚ ʠ ʦʪ-

ʜʝʣʴʥʳʭ ʠʦʥʦʚ ʤʝʞʜʫ ʢʣʝʪʢʘʤʠ ʠ ʚ ʢʣʝʪʢʝ; 

 ʧʨʠʥʠʤʘʶʪ ʫʯʘʩʪʠʝ ʚ ʩʚʝʨʪʳʚʘʥʠʠ ʢʨʦʚʠ; 

 ʩʧʦʩʦʙʩʪʚʫʶʪ ʵʬʬʝʢʪʠʚʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʙʝʣʢʘ ʠ ʞʠʨʘ  

ʚ ʪʢʘʥʷʭ; 

 ʫʩʠʣʠʚʘʶʪ ʘʥʪʠʦʢʩʠʜʘʥʪʥʫʶ ʟʘʱʠʪʫ ʦʨʛʘʥʠʟʤʘ; 

 ʘʢʪʠʚʠʟʠʨʫʶʪ ʠʤʤʫʥʦʢʦʤʧʝʪʝʥʪʥʳʝ ʢʣʝʪʢʠ. 

ʇʨʠʤʝʨʥʦ ʧʦʣʦʚʠʥʫ ʚʩʝʭ ʬʦʩʬʦʣʠʧʠʜʦʚ ʪʢʘʥʝʡ ʢʣʝʪʦʢ ʩʦʩʪʘʚ-

ʣʷʝʪ ʣʝʮʠʪʠʥ, ʚ ʩʦʩʪʘʚ ʢʦʪʦʨʦʛʦ ʚʭʦʜʷʪ ʛʣʠʮʝʨʠʥ, ʥʝʥʘʩʳʱʝʥʥʳʝ 

ʞʠʨʥʳʝ ʢʠʩʣʦʪʳ, ʬʦʩʬʦʨ ʠ ʚʠʪʘʤʠʥʦʧʦʜʦʙʥʦʝ ʚʝʱʝʩʪʚʦ ʭʦʣʠʥ. 

ʃʝʮʠʪʠʥ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʝʨʝʚʘʨʠʚʘʥʠʶ ʠ ʚʩʘʩʳʚʘʥʠʶ ʞʠʨʦʚ, 

ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʤʝʤʙʨʘʥ ʢʣʝʪʦʢ, ʧʦʜʜʝʨʞʘʥʠʶ ʠʤʤʫʥʠʪʝʪʘ, ʫʯʘʩʪʚʫʝʪ 

ʚ ʧʨʦʮʝʩʩʘʭ ʨʝʛʝʥʝʨʘʮʠʠ (ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ) ʪʢʘʥʝʡ, ʚʭʦʜʠʪ ʚ ʩʦʩʪʘʚ 

ʥʝʨʚʥʦʡ ʠ ʤʦʟʛʦʚʦʡ ʪʢʘʥʠ, ʚʣʠʷʝʪ ʥʘ ʜʝʷʪʝʣʴʥʦʩʪʴ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ. 

ʅʝʜʦʩʪʘʪʦʯʥʳʡ ʩʠʥʪʝʟ ʣʝʮʠʪʠʥʘ ʚ ʧʝʯʝʥʠ ʥʘʨʫʰʘʝʪ ʦʙʨʘʟʦʚʘ-

ʥʠʝ ʚ ʥʝʡ ʣʠʧʦʧʨʦʪʝʠʥʦʚ ʠ ʧʨʠʚʦʜʠʪ ʢ ʥʘʢʦʧʣʝʥʠʶ ʪʨʠʛʣʠʮʝʨʠʜʦʚ, 

ʪ.ʝ. ʣʝʮʠʪʠʥ ʦʙʣʘʜʘʝʪ ʣʠʧʦʪʨʦʧʥʳʤ ʜʝʡʩʪʚʠʝʤ ï ʫʤʝʥʴʰʘʝʪ ʥʘʢʦʧʣʝ-

ʥʠʝ ʞʠʨʦʚ ʚ ʧʝʯʝʥʠ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʠʭ ʪʨʘʥʩʧʦʨʪʫ ʚ ʢʨʦʚʴ. ʃʝʮʠʪʠʥ 

ʥʦʨʤʘʣʠʟʫʝʪ ʭʦʣʝʩʪʝʨʠʥʦʚʳʡ ʦʙʤʝʥ ï ʧʨʝʜʦʪʚʨʘʱʘʝʪ ʥʘʢʦʧʣʝʥʠʝ 

ʠʟʙʳʪʦʯʥʦʛʦ ʭʦʣʝʩʪʝʨʠʥʘ, ʩʧʦʩʦʙʩʪʚʫʷ ʝʛʦ ʨʘʩʱʝʧʣʝʥʠʶ ʠ ʚʳʚʝʜʝ-

ʥʠʶ ʠʟ ʦʨʛʘʥʠʟʤʘ. 
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ɹʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʜʦʩʪʘʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʣʝʮʠʪʠʥʘ  

ʚ ʜʠʝʪʘʭ ʧʨʠ ʘʪʝʨʦʩʢʣʝʨʦʟʝ, ʙʦʣʝʟʥʷʭ ʧʝʯʝʥʠ, ʞʝʣʯʥʦʢʘʤʝʥʥʦʡ ʙʦʣʝʟ-

ʥʠ, ʚ ʨʘʮʠʦʥʘʭ ʧʠʪʘʥʠʷ ʣʠʮ ʫʤʩʪʚʝʥʥʦʛʦ ʪʨʫʜʘ, ʧʦʞʠʣʳʭ ʣʶʜʝʡ,  

ʘ ʪʘʢʞʝ ʣʝʯʝʙʥʦ-ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʛʦ ʧʠʪʘʥʠʷ. 

ʉʪʝʨʠʥʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʥʝ ʨʘʩʪʚʦʨʠʤʳʝ ʚ ʚʦʜʝ ʛʠʜʨʦʘʨʦ-

ʤʘʪʠʯʝʩʢʠʝ ʩʧʠʨʪʳ ʩʣʦʞʥʦʛʦ ʩʪʨʦʝʥʠʷ, ʢʦʪʦʨʳʝ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ  

ʥʘ ʬʠʪʦʩʪʝʨʠʥʳ (ʩʦʜʝʨʞʘʪʩʷ ʚ ʨʘʩʪʠʪʝʣʴʥʳʭ ʤʘʩʣʘʭ) ʠ ʟʦʦʩʪʝʨʠʥʳ 

(ʩʦʜʝʨʞʘʪʩʷ ʚ ʞʠʚʦʪʥʳʭ ʞʠʨʘʭ). 

ʀʟ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʬʠʪʦʩʪʝʨʠʥʦʚ ʥʘʠʙʦʣʝʝ ʠʟʚʝʩʪʝʥ -ʩʠʪʦ-

ʩʪʝʨʠʥ. ʆʥ ʥʦʨʤʘʣʠʟʫʝʪ ʭʦʣʝʩʪʝʨʠʥʦʚʳʡ ʦʙʤʝʥ, ʦʙʨʘʟʫʷ ʩ ʭʦʣʝʩʪʝʨʠ-

ʥʦʤ ʥʝʨʘʩʪʚʦʨʠʤʳʝ ʢʦʤʧʣʝʢʩʳ, ʢʦʪʦʨʳʝ ʧʨʝʧʷʪʩʪʚʫʶʪ ʚʩʘʩʳʚʘʥʠʶ 

ʭʦʣʝʩʪʝʨʠʥʘ ʚ ɾʂʊ ʠ ʪʝʤ ʩʘʤʳʤ ʩʥʠʞʘʶʪ ʝʛʦ ʩʦʜʝʨʞʘʥʠʝ ʚ ʢʨʦʚʠ. 

ɼʦʩʪʘʪʦʯʥʦʝ ʩʦʜʝʨʞʘʥʠʝ -ʩʠʪʦʩʪʝʨʠʥʘ ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʚ ʧʨʦ-

ʬʠʣʘʢʪʠʢʝ ʘʪʝʨʦʩʢʣʝʨʦʟʘ ʠ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʧʘʪʦʣʦʛʠʠ. 

ʂ ʟʦʦʩʪʝʨʠʥʘʤ ʦʪʥʦʩʠʪʩʷ ʭʦʣʝʩʪʝʨʠʥ ï ʥʦʨʤʘʣʴʥʳʡ ʩʪʨʫʢʪʫʨ-

ʥʳʡ ʢʦʤʧʦʥʝʥʪ ʚʩʝʭ ʢʣʝʪʦʢ ʠ ʪʢʘʥʝʡ, ʠʛʨʘʶʱʠʡ ʚʘʞʥʫʶ ʬʠʟʠʦʣʦʛʠ-

ʯʝʩʢʫʶ ʨʦʣʴ (ʨʠʩ. 3).  

ʍʦʣʝʩʪʝʨʠʥ ʫʯʘʩʪʚʫʝʪ ʚ ʦʙʨʘʟʦʚʘʥʠʠ ʞʝʣʯʥʳʭ ʢʠʩʣʦʪ, ʵʤʫʣʴʛʠ-

ʨʦʚʘʥʠʠ ʞʠʨʦʚ ʚ ʢʠʰʝʯʥʠʢʝ, ʩʠʥʪʝʟʝ ʩʪʝʨʦʠʜʥʳʭ ʛʦʨʤʦʥʦʚ ʧʦʣʦʚʳʭ 

ʞʝʣʝʟ ʠ ʢʦʨʳ ʥʘʜʧʦʯʝʯʥʠʢʦʚ (ʪʝʩʪʦʩʪʝʨʦʥ, ʢʦʨʪʠʟʦʥ, ʵʩʪʨʘʜʠʦʣ ʠ ʜʨ.), 

ʩʠʥʪʝʟʝ ʚʠʪʘʤʠʥʘ D3 ʚ ʢʦʞʝ, ʩʚʷʟʳʚʘʝʪ ʥʝʢʦʪʦʨʳʝ ʷʜʳ ʠ ʪʦʢʩʠʥʳ ʠ ʜʨ. 

 

 
 

ʈʠʩ. 3. ʍʦʣʝʩʪʝʨʠʥ 

 

ɺʤʝʩʪʝ ʩ ʪʝʤ ʭʦʣʝʩʪʝʨʠʥ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʬʘʢʪʦʨʦʚ ʨʘʟʚʠʪʠʷ 

ʭʨʦʥʠʯʝʩʢʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ ï ʘʪʝʨʦʩʢʣʝʨʦʟʘ, ʤʝʭʘʥʠʟʤʳ ʚʦʟʥʠʢʥʦʚʝ-

ʥʠʷ ʢʦʪʦʨʦʛʦ ʩʣʦʞʥʳ ʠ ʤʥʦʛʦʦʙʨʘʟʥʳ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʭʦʣʝʩʪʝʨʠʥ ʚʭʦʜʠʪ ʚ ʩʦʩʪʘʚ ʩʣʦʞʥʳʭ ʧʣʘʟʤʝʥʥʳʭ 

ʙʝʣʢʦʚ ï ʣʠʧʦʧʨʦʪʝʠʥʦʚ. ɺʳʜʝʣʷʶʪ ʣʠʧʦʧʨʦʪʝʠʥʳ ʚʳʩʦʢʦʡ ʧʣʦʪʥʦ-

ʩʪʠ (ʃʇɺʇ), ʣʠʧʦʧʨʦʪʝʠʥʳ ʥʠʟʢʦʡ ʧʣʦʪʥʦʩʪʠ (ʃʇʅʇ) ʠ ʣʠʧʦʧʨʦʪʝʠ-

ʥʳ ʦʯʝʥʴ ʥʠʟʢʦʡ ʧʣʦʪʥʦʩʪʠ (ʃʇʆʅʇ). ʂ ʘʪʨʦʛʝʥʥʳʤ, ʪ.ʝ. ʩʧʦʩʦʙʩʪ-

ʚʫʶʱʠʤ ʨʘʟʚʠʪʠʶ ʘʪʝʨʦʩʢʣʝʨʦʟʘ, ʦʪʥʦʩʷʪ ʃʇʅʇ ʠ ʃʇʆʅʇ, ʠʟ ʢʦʪʦ-
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ʨʳʭ ʭʦʣʝʩʪʝʨʠʥ ʚ ʚʠʜʝ ʤʝʣʢʠʭ ʢʨʠʩʪʘʣʣʦʚ ʦʩʝʜʘʝʪ ʥʘ ʩʦʩʫʜʠʩʪʦʡ 

ʩʪʝʥʢʝ ʠ ʬʦʨʤʠʨʫʝʪ ʘʪʝʨʦʩʢʣʝʨʦʪʠʯʝʩʢʠʝ ʙʣʷʰʢʠ. 

ɺ ʦʨʛʘʥʠʟʤʝ ʟʜʦʨʦʚʦʛʦ ʯʝʣʦʚʝʢʘ ʢʦʣʠʯʝʩʪʚʦ ʭʦʣʝʩʪʝʨʠʥʘ ʢʦʣʝʙ-

ʣʝʪʩʷ ʦʪ 150 ʜʦ 220 ʤʛ ʚ 100 ʤʣ ʢʨʦʚʠ. ʇʨʠ ʵʪʦʤ ʧʝʨʚʘʷ ʠʟ ʥʘʟʚʘʥʥʳʭ 

ʮʠʬʨ ʚ ʙʦʣʴʰʝʡ ʤʝʨʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʤʦʣʦʜʦʤʫ, ʘ ʚʪʦʨʘʷ ï ʧʦʞʠʣʦʤʫ 

ʚʦʟʨʘʩʪʫ. ʂʦʛʜʘ ʨʘʚʥʦʚʝʩʠʝ ʤʝʞʜʫ ʧʦʩʪʫʧʘʶʱʠʤ ʠ ʫʜʘʣʷʶʱʠʤʩʷ  

ʠʟ ʦʨʛʘʥʠʟʤʘ ʭʦʣʝʩʪʝʨʠʥʦʤ ʥʘʨʫʰʘʝʪʩʷ, ʦʩʦʙʝʥʥʦ ʧʨʠ ʧʝʨʝʥʘʧʨʷʞʝ-

ʥʠʠ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ, ʝʛʦ ʩʦʜʝʨʞʘʥʠʝ ʚ ʢʨʦʚʠ ʧʦʚʳʰʘʝʪʩʷ ʠ ʥʘʙʣʶ-

ʜʘʝʪʩʷ ʦʪʣʦʞʝʥʠʝ ʭʦʣʝʩʪʝʨʠʥʘ ʚʦ ʚʥʫʪʨʝʥʥʝʡ ʦʙʦʣʦʯʢʝ ʢʨʦʚʝʥʦʩʥʳʭ 

ʩʦʩʫʜʦʚ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʩʚʝʪ ʢʨʦʚʝʥʦʩʥʳʭ ʩʦʩʫʜʦʚ ʩʫʞʘʝʪʩʷ, ʥʘʨʫ-

ʰʘʝʪʩʷ ʢʨʦʚʦʩʥʘʙʞʝʥʠʝ ʪʢʘʥʝʡ, ʩʦʩʫʜʠʩʪʘʷ ʩʪʝʥʢʘ ʩʪʘʥʦʚʠʪʩʷ ʥʝ-

ʧʨʦʯʥʦʡ ʠ ʭʨʫʧʢʦʡ. ɸʪʝʨʦʩʢʣʝʨʦʪʠʯʝʩʢʠʝ ʧʦʚʨʝʞʜʝʥʠʷ ʢʨʦʚʝʥʦʩʥʳʭ 

ʩʦʩʫʜʦʚ ʣʝʞʘʪ ʚ ʦʩʥʦʚʝ ʨʘʟʚʠʪʠʷ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʭ ʟʘʙʦʣʝʚʘʥʠʡ,  

ʚ ʪʦʤ ʯʠʩʣʝ ʠʰʝʤʠʯʝʩʢʦʡ ʙʦʣʝʟʥʠ ʩʝʨʜʮʘ, ʩʪʝʥʦʢʘʨʜʠʠ, ʠʥʬʘʨʢʪʘ 

ʤʠʦʢʘʨʜʘ, ʛʠʧʝʨʪʦʥʠʯʝʩʢʦʡ ʙʦʣʝʟʥʠ, ʘ ʪʘʢʞʝ ʩʘʭʘʨʥʦʛʦ ʜʠʘʙʝʪʘ. ɺ ʥʘ-

ʰʠ ʜʥʠ ʘʪʝʨʦʩʢʣʝʨʦʟ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ 

ʟʘʙʦʣʝʚʘʥʠʡ. 

ɼʦʢʘʟʘʥʦ, ʯʪʦ ʦʢʦʣʦ 80 % ʭʦʣʝʩʪʝʨʠʥʘ ʩʠʥʪʝʟʠʨʫʝʪʩʷ ʚ ʧʝʯʝʥʠ 

ʠʟ ʞʠʨʥʳʭ ʢʠʩʣʦʪ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʥʘʩʳʱʝʥʥʳʭ. ʉ ʧʠʱʝʡ ʯʝʣʦʚʝʢ 

ʧʦʣʫʯʘʝʪ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 20 % ʭʦʣʝʩʪʝʨʠʥʘ (ʪʘʙʣ. 3). ʂʘʯʝʩʪʚʝʥʥʳʡ  

ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʩʦʩʪʘʚ ʧʠʱʠ ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʝʪ ʥʘ ʦʙʤʝʥ ʭʦʣʝ-

ʩʪʝʨʠʥʘ. ʏʝʤ ʙʦʣʴʰʝ ʭʦʣʝʩʪʝʨʠʥʘ ʧʦʩʪʫʧʘʝʪ ʩ ʧʠʱʝʡ, ʪʝʤ ʤʝʥʴʰʝ ʝʛʦ 

ʩʠʥʪʝʟʠʨʫʝʪʩʷ ʚ ʧʝʯʝʥʠ ʠ ʥʘʦʙʦʨʦʪ. ʇʦʪʨʝʙʣʝʥʠʝ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪ-

ʚʘ ʅɾʂ ʠ ʣʝʛʢʦʫʩʚʦʷʝʤʳʭ ʫʛʣʝʚʦʜʦʚ ʧʦʚʳʰʘʝʪ ʙʠʦʩʠʥʪʝʟ ʭʦʣʝʩʪʝʨʠ-

ʥʘ ʚ ʧʝʯʝʥʠ, ʧʨʝʦʙʣʘʜʘʥʠʝ ʚ ʨʘʮʠʦʥʝ ʇʅɾʂ ï ʥʘʦʙʦʨʦʪ, ʩʥʠʞʘʝʪ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʜʣʷ ʩʠʥʪʝʟʘ ʭʦʣʝʩʪʝʨʠʥʘ ʚ ʧʝʯʝʥʠ ʠʩʭʦʜʥʳʤ 

ʩʦʝʜʠʥʝʥʠʝʤ ʷʚʣʷʝʪʩʷ ʩʪʦʣʴ ʧʨʦʩʪʦʡ ʧʨʦʜʫʢʪ ʫʛʣʝʚʦʜʥʦʛʦ ʠ ʞʠʨʦʚʦʛʦ 

ʦʙʤʝʥʘ, ʢʘʢ ʘʢʪʠʚʠʨʦʚʘʥʥʘʷ ʬʦʨʤʘ ʫʢʩʫʩʥʦʡ ʢʠʩʣʦʪʳ. ɸ ʝʩʣʠ ʵʪʦ ʪʘʢ, 

ʪʦ ʟʘʛʨʫʟʢʘ ʦʨʛʘʥʠʟʤʘ ʠʟʙʳʪʦʯʥʳʤʠ ʢʦʣʠʯʝʩʪʚʘʤʠ ʫʛʣʝʚʦʜʦʚ ʠ ʞʠʨʦʚ 

ʜʦʣʞʥʘ ʫʚʝʣʠʯʠʪʴ ʩʠʥʪʝʟ ʭʦʣʝʩʪʝʨʠʥʘ. ɺʦʪ ʧʦʯʝʤʫ ʧʨʠ ʘʪʝʨʦʩʢʣʝʨʦʟʝ 

ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʫʤʝʨʝʥʥʦʝ ʧʦ ʢʘʣʦʨʠʡʥʦʩʪʠ ʧʠʪʘʥʠʝ ʠ ʧʦ ʚʦʟʤʦʞʥʦ-

ʩʪʠ ʙʦʣʝʝ ʨʝʛʫʣʷʨʥʳʝ ʟʘʥʷʪʠʷ ʬʠʟʢʫʣʴʪʫʨʦʡ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʩʦ-

ʩʪʦʷʥʠʶ ʟʜʦʨʦʚʴʷ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʫʜʘʝʪʩʷ ʜʦʙʠʪʴʩʷ ʩʙʘʣʘʥʩʠʨʦʚʘʥʠʷ 

ʵʥʝʨʛʦʟʘʪʨʘʪ ʩ ʢʘʣʦʨʠʡʥʦʩʪʴʶ ʨʘʮʠʦʥʘ. 

ʆʙʤʝʥ ʭʦʣʝʩʪʝʨʠʥʘ ʥʦʨʤʘʣʠʟʫʶʪ ʣʝʮʠʪʠʥ, ʤʝʪʠʦʥʠʥ, -ʩʠʪʦ-

ʩʪʝʨʠʥ, ʚʠʪʘʤʠʥʳ ʉ, ɺ6, ɺ12, ʘ ʪʘʢʞʝ ʤʠʢʨʦʵʣʝʤʝʥʪʳ. 

ɺ ʦʙʳʯʥʦʤ ʜʥʝʚʥʦʤ ʨʘʮʠʦʥʝ ʧʠʪʘʥʠʷ ʟʜʦʨʦʚʦʛʦ ʯʝʣʦʚʝʢʘ ʜʦʣʞ-

ʥʦ ʩʦʜʝʨʞʘʪʴʩʷ ʥʝ ʙʦʣʝʝ 300 ʤʛ ʭʦʣʝʩʪʝʨʠʥʘ. 
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ʊʘʙʣʠʮʘ 3 

 

ʉʦʜʝʨʞʘʥʠʝ ʭʦʣʝʩʪʝʨʠʥʘ ʚ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʘʭ, ʤʛ/100 ʛ 

 

ʇʨʦʜʫʢʪ ʍʦʣʝʩʪʝʨʠʥ ʇʨʦʜʫʢʪ ʍʦʣʝʩʪʝʨʠʥ 

ʄʦʣʦʢʦ, ʢʝʬʠʨ: 

     1 %-ʡ ʞʠʨʥʦʩʪʠ 

     2,5 %-ʡ ʞʠʨʥʦʩʪʠ 

ʉʣʠʚʢʠ: 

     10 %-ʡ ʞʠʨʥʦʩʪʠ 

     20 %-ʡ ʞʠʨʥʦʩʪʠ 

ʉʤʝʪʘʥʘ 20 %-ʡ ʞʠʨʥʦʩʪʠ 

ʊʚʦʨʦʛ: 

   1,8 %-ʡ ʞʠʨʥʦʩʪʠ 

(ʥ/ʞ) 

   18 %-ʡ ʞʠʨʥʦʩʪʠ 

ʄʘʩʣʦ ʩʣʠʚʦʯʥʦʝ 

ʉʳʨ çʉʦʚʝʪʩʢʠʡè 

ʗʡʮʘ ʢʫʨʠʥʳʝ 

ɾʝʣʪʦʢ ʢʫʨʠʥʳʡ 

ɻʦʚʷʜʠʥʘ, ʙʘʨʘʥʠʥʘ, 

ʩʚʠʥʠʥʘ 

ʇʝʯʝʥʴ ʛʦʚʷʞʴʷ 

ʄʦʟʛʠ ʛʦʚʷʞʴʠ, ʩʚʠʥʳʝ 
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ʂʦʣʙʘʩʘ: 

     ʚʘʨʝʥʘʷ (ʜʦʢʪʦʨʩʢʘʷ) 

     ʩ/ʢ (ʩʝʨʚʝʣʘʪ) 

ɾʠʨʳ: 

     ʛʦʚʷʞʠʡ, ʙʘʨʘʥʠʡ, 

ʩʚʠʥʦʡ 

ʂʫʨʳ: 

     ʞʠʨʥʳʝ 

     ʥʝʞʠʨʥʳʝ 

ʈʳʙʘ: 

     ʪʨʝʩʢʘ 

     ʤʠʥʪʘʡ 

     ʩʘʡʨʘ 

     ʩʝʣʴʜʴ, ʢʝʪʘ, ʩʝʚʨʶʛʘ 

     ʛʦʨʙʫʰʘ, ʩʫʜʘʢ 

ʀʢʨʘ: 

     ʢʝʪʳ ʟʝʨʥʠʩʪʘʷ 

     ʦʩʝʪʨʦʚʘʷ ʧʘʶʩʥʘʷ 
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ʅʦʨʤʠʨʦʚʘʥʠʝ ʞʠʨʦʚ ʚ ʨʘʮʠʦʥʝ ʧʠʪʘʥʠʷ ʧʨʦʠʟʚʦʜʠʪʩʷ ʩ ʫʯʝʪʦʤ 

ʚʦʟʨʘʩʪʘ, ʧʦʣʘ, ʭʘʨʘʢʪʝʨʘ ʪʨʫʜʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʥʘʮʠʦʥʘʣʴʥʳʭ  

ʠ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ. ʇʦ ʥʦʨʤʘʤ ʧʠʪʘʥʠʷ ʈʦʩʩʠʠ ʜʣʷ ʟʜʦ-

ʨʦʚʦʛʦ ʚʟʨʦʩʣʦʛʦ ʯʝʣʦʚʝʢʘ ʚ ʩʨʝʜʥʝʤ ʪʨʝʙʫʝʪʩʷ ʚ ʩʫʪʢʠ 1,1 ʛ ʞʠʨʘ  

ʥʘ  1 ʢʛ ʤʘʩʩʳ ʪʝʣʘ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʦʪʨʝʙʣʝʥʠʶ 90ï100 ʛ ʞʠʨʦʚ  

ʚ ʩʫʪʢʠ. ʀʟ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʧʦʪʨʝʙʣʷʝʤʳʭ ʞʠʨʦʚ ʦʢʦʣʦ 30 % 

ʜʦʣʞʥʳ ʩʦʩʪʘʚʣʷʪʴ ʞʠʨʳ ʨʘʩʪʠʪʝʣʴʥʳʝ. 

ɸʜʝʢʚʘʪʥʳʡ ʫʨʦʚʝʥʴ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʫʪʦʯʥʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ 

ʩʦʩʪʘʚʣʷʝʪ ʜʣʷ ʞʠʨʥʳʭ ʢʠʩʣʦʪ: ʥʘʩʳʱʝʥʥʳʭ ï 25 ʛ, ʤʦʥʦʥʝʥʘʩʳʱʝʥ-

ʥʳʭ ï 30 ʛ, ʧʦʣʠʥʝʥʘʩʳʱʝʥʥʳʭ ï 11 ʛ, ʩʝʤʝʡʩʪʚʘ -3 ï 1 ʛ, ʩʝʤʝʡʩʪʚʘ 

-6 ï 10 ʛ, ʬʦʩʬʦʣʠʧʠʜʦʚ ï 7 ʛ, -ʩʠʪʦʩʪʝʨʠʥʘ ï 20 ʤʛ. 

ɿʘ ʩʯʝʪ ʞʠʨʘ ʜʦʣʞʥʦ ʦʙʝʩʧʝʯʠʚʘʪʴʩʷ ʦʢʦʣʦ 30 % ʩʫʪʦʯʥʦʡ ʵʥʝʨ-

ʛʝʪʠʯʝʩʢʦʡ ʮʝʥʥʦʩʪʠ ʨʘʮʠʦʥʘ. ʇʦʪʨʝʙʥʦʩʪʴ ʚ ʞʠʨʘʭ ʥʘ ʂʨʘʡʥʝʤ ʉʝ-

ʚʝʨʝ ʧʦʚʳʰʘʝʪʩʷ ʥʘ 5ï7 %, ʚ ʫʩʣʦʚʠʷʭ ʶʛʘ ʦʥʘ ʩʥʠʞʘʝʪʩʷ ʥʘ 5 %  

ʦʪ ʦʙʱʝʡ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʮʝʥʥʦʩʪʠ ʨʘʮʠʦʥʘ. 
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ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʝʨʝʩʤʦʪʨʝʥʳ ʥʝʢʦʪʦʨʳʝ ʪʨʘʜʠʮʠʦʥʥʳʝ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʨʦʣʠ ʞʠʨʦʚ ʚ ʧʠʪʘʥʠʠ ʯʝʣʦʚʝʢʘ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʩʠʩ-

ʪʝʤʘʪʠʯʝʩʢʦʝ ʠʟʙʳʪʦʯʥʦʝ ʧʦʪʨʝʙʣʝʥʠʝ ʞʠʨʦʚ ʧʨʠʚʦʜʠʪ ʢ ʥʘʨʫʰʝ-

ʥʠʶ ʦʙʤʝʥʘ ʚʝɦ ʝʩʪʚ, ʩʥʠʞʝʥʠʶ ʠʤʤʫʥʠʪʝʪʘ, ʫʚʝʣʠʯʝʥʠʶ ʤʘʩʩʳ ʪʝʣʘ; 

ʭʘʨʘʢʪʝʨʥʳʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʷʚʣʷʶʪʩʷ ʘʪʝʨʦʩʢʣʝʨʦʪʠʯʝʩʢʠʡ ʢʘʨ-

ʜʠʦʩʢʣʝʨʦʟ, ʦʞʠʨʝʥʠʝ, ʨʘʢ ʪʦʣʩʪʦʛʦ ʢʠh ʝʯʥʠʢʘ. 

ɺʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʩʬʦʨʤʠʨʦʚʘʣʘʩʴ ʪʝʥʜʝʥʮʠʷ  

ʢ ʧʨʦʠʟʚʦʜʩʪʚʫ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ ʩ ʧʦʥʠʞʝʥʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʞʠ-

ʨʘ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʥʠʞʝʥʠʝ ʜʦʣʠ ʞʠʨʘ ʚ ʨʘʮʠʦʥʝ ʧʠʪʘʥʠʷ ʩ 37  

ʜʦ 30 % ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʫʧʨʝʜʠʪʴ ʦʢʦʣʦ 2 % ʩʤʝʨʪʝʡ ʦʪ ʩʝʨʜʝʯʥʦ-ʩʦʩʫ-

ʜʠʩʪʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʩʨʝʜʠ ʣʠʮ ʩʪʘʨʰʝ 65 ʣʝʪ. ʇʨʠ ʵʪʦʤ ʩʥʠʞʝʥʠʝ  

ʜʦʣʠ ʥʘʩʳʱʝʥʥʳʭ ʞʠʨʦʚ ʚ ʨʘʮʠʦʥʝ ʧʠʪʘʥʠʷ ʤʦʞʝʪ ʠʛʨʘʪʴ ʙʦʣʝʝ ʩʫ-

ʱʝʩʪʚʝʥʥʫʶ ʨʦʣʴ, ʯʝʤ ʩʥʠʞʝʥʠʝ ʧʦʪʨʝʙʣʝʥʠʷ ʦʙʱʝʛʦ ʞʠʨʘ. ʂʘʢ ʧʦʢʘ-

ʟʳʚʘʝʪ ʦʧʳʪ ʌʠʥʣʷʥʜʠʠ, ʟʘʤʝʥʘ ʟʥʘʯʠʪʝʣʴʥʦʡ ʯʘʩʪʠ ʪʨʘʜʠʮʠʦʥʥʳʭ 

ʞʠʚʦʪʥʳʭ ʧʨʦʜʫʢʪʦʚ ʥʘ ʥʠʟʢʦʞʠʨʥʳʝ, ʩʣʠʚʦʯʥʦʛʦ ʤʘʩʣʘ ʨʘʩʪʠʪʝʣʴ-

ʥʳʤʠ ʞʠʨʘʤʠ, ʫʤʝʥʴʰʝʥʠʝ ʧʦʪʨʝʙʣʝʥʠʷ ʧʦʚʘʨʝʥʥʦʡ ʩʦʣʠ ʧʦʟʚʦʣʠʣʦ 

ʩʥʠʟʠʪʴ ʩʤʝʨʪʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʚ ʚʦʟʨʘʩʪʝ 35ï65 ʣʝʪ ʦʪ ʩʝʨʜʝʯʥʦ-ʩʦʩʫ-

ʜʠʩʪʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʟʘ ʧʝʨʠʦʜ ʩ 1972 ʧʦ 1992 ʛʛ. ʥʘ 60ï80 %. 

ʅʝʩʤʦʪʨʷ ʥʘ ʚʳʰʝʩʢʘʟʘʥʥʦʝ, ʥʝʜʦʩʪʘʪʦʯʥʦʝ ʧʦʩʪʫʧʣʝʥʠʝ ʞʠ-

ʨʦʚ ʪʘʢʞʝ ʥʝʞʝʣʘʪʝʣʴʥʦ. ʅʝʜʦʩʪʘʪʦʢ ʞʠʨʦʚ ʧʨʠʚʦʜʠʪ ʢ ʥʘʨʫʰʝʥʠʶ 

ʧʠʱʝʚʘʨʝʥʠʷ, ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ ʠ ʚʠʪʘʤʠʥʦʚ; ʚʳʟʳʚʘʝʪ ʦʩʣʘʙʣʝʥʠʝ ʦʨ-

ʛʘʥʠʟʤʘ ʠ ʩʥʠʞʘʝʪ ʩʦʧʨʦʪʠʚʣʷʝʤʦʩʪʴ ʢ ʠʥʬʝʢʮʠʦʥʥʳʤ ʟʘʙʦʣʝʚʘʥʠʷʤ; 

ʭʘʨʘʢʪʝʨʥʳʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʷʚʣʷʶʪʩʷ ʛʥʦʡʥʠʯʢʦʚʳʝ ʟʘʙʦʣʝʚʘʥʠʷ 

ʢʦʞʠ ʠ ʠʩʪʦʱʝʥʠʝ ʦʨʛʘʥʠʟʤʘ. 
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3. ɸʅʊʀɸʃʀʄɽʅʊɸʈʅʓɽ  ʌɸʂʊʆʈʓ  ʇʀʊɸʅʀʗ 
 

ʇʦʤʠʤʦ ʯʫʞʝʨʦʜʥʳʭ ʩʦʝʜʠʥʝʥʠʡ, ʟʘʛʨʷʟʥʷʶʱʠʭ ʧʠʱʝʚʳʝ ʧʨʦ-

ʜʫʢʪʳ, ʠ ʧʨʠʨʦʜʥʳʭ ʪʦʢʩʠʢʘʥʪʦʚ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʜʝʡʩʪʚʠʝ 

ʚʝʱʝʩʪʚ, ʥʝ ʦʙʣʘʜʘʶʱʠʭ ʦʙʱʝʡ ʪʦʢʩʠʯʥʦʩʪʴʶ, ʥʦ ʩʧʦʩʦʙʥʳʭ ʠʟʙʠʨʘ-

ʪʝʣʴʥʦ ʫʭʫʜʰʘʪʴ ʠʣʠ ʙʣʦʢʠʨʦʚʘʪʴ ʫʩʚʦʝʥʠʝ ʥʫʪʨʠʝʥʪʦʚ. ʕʪʠ ʩʦʝʜʠ-

ʥʝʥʠʷ ʧʨʠʥʷʪʦ ʥʘʟʳʚʘʪʴ ʘʥʪʠʘʣʠʤʝʥʪʘʨʥʳʤʠ ʬʘʢʪʦʨʘʤʠ ʧʠʪʘʥʠʷ. 

ʕʪʦʪ ʪʝʨʤʠʥ ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʪʦʣʴʢʦ ʥʘ ʚʝʱʝʩʪʚʘ ʧʨʠʨʦʜʥʦʛʦ ʧʨʦʠʩʭʦ-

ʞʜʝʥʠʷ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʩʦʩʪʘʚʥʦʡ ʯʘʩʪʴ  ʁʥʘʪʫʨʘʣʴʥʳʭ ʧʨʦʜʫʢʪʦʚ 

ʧʠʪʘʥʠʷ. ʇʨʝʜʩʪʘʚʠʪʝʣʠ ʵʪʦʡ ʛʨʫʧʧʳ ʚʝʱʝʩʪʚ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʘʢ 

ʩʚʦʝʦʙʨʘʟʥʳʝ ʘʥʪʘʛʦʥʠʩʪʳ ʦʙʳʯʥʳʭ ʧʠʱʝʚʳʭ ʚʝʱʝʩʪʚ. ɺ ʫʢʘʟʘʥʥʫʶ 

ʛʨʫʧʧʫ ʚʭʦʜʷʪ ʘʥʪʠʬʝʨʤʝʥʪʳ, ʘʥʪʠʚʠʪʘʤʠʥʳ, ʜʝʤʠʥʝʨʘʣʠʟʫʶʱʠʝ 

ʚʝʱʝʩʪʚʘ, ʜʨʫʛʠʝ ʩʦʝʜʠʥʝʥʠʷ. 

 

3.1. ɸʥʪʠʬʝʨʤʝʥʪʳ 
 

ɸʥʪʠʬʝʨʤʝʥʪʳ (ʠʥʛʠʙʠʪʦʨʳ ʧʠʱʝʚʘʨʠʪʝʣʴʥʳʭ ʬʝʨʤʝʥʪʦʚ ï 

ʧʨʦʪʝʠʥʘʟ) ï ʚʝʱʝʩʪʚʘ ʙʝʣʢʦʚʦʡ ʧʨʠʨʦʜʳ, ʙʣʦʢʠʨʫʶʱʠʝ ʘʢʪʠʚʥʦʩʪʴ 

ʬʝʨʤʝʥʪʦʚ. ʆʥʠ ʩʦʜʝʨʞʘʪʩʷ ʚ ʩʳʨʳʭ ʙʦʙʦʚʳʭ, ʷʠʯʥʦʤ ʙʝʣʢʝ, ʧʰʝʥʠ-

ʮʝ, ʷʯʤʝʥʝ ʠ ʜʨʫʛʠʭ ʧʨʦʜʫʢʪʘʭ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʠ ʞʠʚʦʪʥʦʛʦ ʧʨʦʠʩʭʦʞ-

ʜʝʥʠʷ, ʥʝ ʧʦʜʚʝʨʛʰʠʭʩʷ ʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ. ʀʟʫʯʝʥʦ ʜʝʡʩʪʚʠʝ 

ʘʥʪʠʬʝʨʤʝʥʪʦʚ ʥʘ ʪʘʢʠʝ ʧʠʱʝʚʘʨʠʪʝʣʴʥʳʝ ʬʝʨʤʝʥʪʳ, ʢʘʢ ʧʝʧʩʠʥ, 

ʪʨʠʧʩʠʥ, ʭʠʤʦʪʨʠʧʩʠʥ, -ʘʤʠʣʘʟʘ. ʀʩʢʣʯʁʝʥʠʝ ʩʦʩʪʘʚʣʷʝʪ ʪʨʠʧʩʠʥ 

ʯʝʣʦʚʝʢʘ, ʢʦʪʦʨʳʡ ʥʘʭʦʜʠʪʩʷ ʚ ʢʘʪʠʦʥʥʦʡ ʬʦʨʤʝ ʠ ʧʦʵʪʦʤʫ ʥʝʯʫʚʩʪ-

ʚʠʪʝʣʝʥ ʢ ʘʥʪʠʧʨʦʪʝʠʥʘʟʝ ʙʦʙʦʚʳʭ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʟʫʯʝʥʳ ʥʝʩʢʦʣʴʢʦ ʜʝʩʷʪʢʦʚ ʧʨʠʨʦʜʥʳʭ ʠʥ-

ʛʠʙʠʪʦʨʦʚ ʧʨʦʪʝʠʥʘʟ, ʠʭ ʧʝʨʚʠʯʥʘʷ ʩʪʨʫʢʪʫʨʘ ʠ ʤʝʭʘʥʠʟʤ ʜʝʡʩʪʚʠʷ. 

ɺʩʝ ʙʝʣʢʦʚʳʝ ʠʥʛʠʙʠʪʦʨʳ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʥʝʩʢʦʣʴʢʦ ʦʩ-

ʥʦʚʥʳʭ ʛʨʫʧʧ: 

 ʩʝʤʝʡʩʪʚʦ ʩʦʝʚʦʛʦ ʠʥʛʠʙʠʪʦʨʘ ʂʫʥʠʪʮʘ; 

 ʩʝʤʝʡʩʪʚʦ ʩʦʝʚʦʛʦ ʠʥʛʠʙʠʪʦʨʘ ɹʘʫʤʘʥʘïɹʠʨʢʘ; 

 ʩʝʤʝʡʩʪʚʦ ʢʘʨʪʦʬʝʣʴʥʦʛʦ ʠʥʛʠʙʠʪʦʨʘ I; 

 ʩʝʤʝʡʩʪʚʦ ʢʘʨʪʦʬʝʣʴʥʦʛʦ ʠʥʛʠʙʠʪʦʨʘ II ; 

 ʩʝʤʝʡʩʪʚʦ ʠʥʛʠʙʠʪʦʨʦʚ ʪʨʠʧʩʠʥʘ/-ʘʤʠʣʘʟʳ. 

ʇʝʨʚʳʝ ʜʚʘ ʩʝʤʝʡʩʪʚʘ ʷʚʣʷʶʪʩʷ ʪʨʠʧʩʠʥʦʚʳʤʠ ʠʥʛʠʙʠʪʦʨʘʤʠ, 

ʢʦʪʦʨʳʝ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʠʨʦʜʳ ʩʦʜʝʨʞʘʱʝʡʩʷ ʚ ʥʠʭ ʜʠʘʤʠʥʦ-

ʤʦʥʦʢʘʨʙʦʥʦʚʦʡ ʢʠʩʣʦʪʳ, ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʩʣʝʜʫʶʱʠʝ ʜʚʘ ʪʠʧʘ ï 

ʘʨʛʠʥʠʥʦʚʳʡ ʠ ʣʠʟʠʥʦʚʳʡ. 
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ʂ ʪʨʠʧʩʠʥʦʚʳʤ ʠʥʛʠʙʠʪʦʨʘʤ ʘʨʛʠʥʠʥʦʚʦʛʦ ʪʠʧʘ ʦʪʥʦʩʷʪ ʩʦ-

ʝʚʳʡ ʠʥʛʠʙʠʪʦʨ ʂʫʥʠʪʮʘ. ɺʧʝʨʚʳʝ ʦʥ ʙʳʣ ʚʳʜʝʣʝʥ ʠʟ ʩʝʤʷʥ ʩʦʠ  

ʚ 1946 ʛ. ɽʛʦ ʤʦʣʝʢʫʣʷʨʥʘʷ ʤʘʩʩʘ ʩʦʩʪʘʚʣʷʝʪ 20100 ɼʘ. ʄʦʣʝʢʫʣʘ ʠʥ-

ʛʠʙʠʪʦʨʘ ʩʦʩʪʦʠʪ ʠʟ 181 ʘʤʠʥʦʢʠʩʣʦʪʥʦʛʦ ʦʩʪʘʪʢʘ ʠ ʩʦʜʝʨʞʠʪ ʜʚʝ ʜʠ-

ʩʫʣʴʬʠʜʥʳʝ ʩʚʷʟʠ ʚ ʧʦʣʦʞʝʥʠʠ ʮʠʩ(39) ï ʮʠʩ(86) ʠ ʮʠʩ(136) ï 

ʮʠʩ(145). ʊʨʠʧʩʠʥʦʩʚʷʟʳʚʘʶʱʠʡ ʨʝʘʢʪʠʚʥʳʡ ʮʝʥʪʨ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 

ʦʩʪʘʪʦʢ ʘʨʛʠʥʠʥʘ, ʩʚʷʟʘʥʥʳʡ ʧʝʧʪʠʜʥʦʡ ʩʚʷʟʴʶ ʩ ʦʩʪʘʪʢʦʤ ʠʟʦʣʝʡʮʠ-

ʥʘ ʘʨʛ(63) ï ʠʣʝ(64). ʂ ʪʨʠʧʩʠʥʦʚʳʤ ʠʥʛʠʙʠʪʦʨʘʤ ʘʨʛʠʥʠʥʦʚʦʛʦ ʪʠʧʘ 

ʦʪʥʦʩʷʪʩʷ ʪʘʢʞʝ ʠʥʛʠʙʠʪʦʨʳ ʧʰʝʥʠʮʳ, ʢʫʢʫʨʫʟʳ, ʨʞʠ, ʷʯʤʝʥʷ, ʢʘʨ-

ʪʦʬʝʣʷ, ʦʚʦʤʫʢʦʠʜ ʢʫʨʠʥʦʛʦ ʷʡʮʘ ʠ ʜʨ. 

ʂ ʪʨʠʧʩʠʥʦʚʳʤ ʠʥʛʠʙʠʪʦʨʘʤ ʣʠʟʠʥʦʚʦʛʦ ʪʠʧʘ ʦʪʥʦʩʷʪ ʩʦʝʚʳʡ 

ʠʥʛʠʙʠʪʦʨ ɹʘʫʤʘʥʘïɹʠʨʢʘ. ʕʪʦʪ ʠʥʛʠʙʠʪʦʨ ʪʘʢʞʝ ʚʧʝʨʚʳʝ ʙʳʣ ʚʳʜʝ-

ʣʝʥ ʚ 1946 ʛ. ʀʥʛʠʙʠʪʦʨ ʵʬʬʝʢʪʠʚʥʦ ʧʦʜʘʚʣʷʝʪ ʘʢʪʠʚʥʦʩʪʴ ʪʨʠʧʩʠʥʘ  

ʠ ʭʠʤʦʪʨʠʧʩʠʥʘ, ʧʨʠʯʝʤ ʩ ʦʜʥʦʡ ʤʦʣʝʢʫʣʦʡ ʠʥʛʠʙʠʪʦʨʘ ʤʦʛʫʪ ʩʚʷʟʳ-

ʚʘʪʴʩʷ ʤʦʣʝʢʫʣʳ ʦʙʦʠʭ ʬʝʨʤʝʥʪʦʚ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʠʥʛʠʙʠʪʦʨ ɹʘʫʤʘ-

ʥʘïɹʠʨʢʘ ʙʳʣ ʥʘʟʚʘʥ çʜʚʫʭʛʣʘʚʳʤè (ʠʣʠ ʜʚʫʭʮʝʥʪʨʦʚʳʤ) ʠʥʛʠʙʠʪʦ-

ʨʦʤ ʩʝʨʠʥʦʚʳʭ ʧʨʦʪʝʠʥʘʟ. ʆʥ ʠʤʝʝʪ ʤʦʣʝʢʫʣʷʨʥʫʶ ʤʘʩʩʫ, ʨʘʚʥʫʶ 

ʧʨʠʤʝʨʥʦ 8000 ɼʘ. ʄʦʣʝʢʫʣʘ ʩʦʩʪʦʠʪ ʠʟ 71 ʘʤʠʥʦʢʠʩʣʦʪʥʦʛʦ ʦʩʪʘʪʢʘ. 

ʆʩʦʙʝʥʥʦʩʪʴ ʘʤʠʥʦʢʠʩʣʦʪʥʦʛʦ ʩʦʩʪʘʚʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʚʳʩʦʢʦʤ ʩʦ-

ʜʝʨʞʘʥʠʠ ʦʩʪʘʪʢʦʚ ʮʠʩʪʝʠʥʘ (7 ʥʘ ʦʜʥʫ ʤʦʣʝʢʫʣʫ) ʠ ʦʪʩʫʪʩʪʚʠʠ ʦʩ-

ʪʘʪʢʦʚ ʛʣʠʮʠʥʘ ʠ ʪʨʠʧʪʦʬʘʥʘ. ʄʦʣʝʢʫʣʘ ʠʥʛʠʙʠʪʦʨʘ ɹʘʫʤʘʥʘïɹʠʨʢʘ 

ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʯʘʩʪʝʡ ï ʜʦʤʝʥʦʚ, ʩʭʦʜʥʳʭ ʧʦ ʩʪʨʫʢʪʫʨʝ ʠ ʩʦʝʜʠʥʝʥ-

ʥʳʭ ʤʝʞʜʫ ʩʦʙʦʡ ʢʦʨʦʪʢʠʤʠ ʧʦʣʠʧʝʧʪʠʜʥʳʤʠ ʮʝʧʦʯʢʘʤʠ. ʈʝʘʢʪʠʚʥʳʡ 

ʮʝʥʪʨ, ʦʪʚʝʪʩʪʚʝʥʥʳʡ ʟʘ ʩʚʷʟʳʚʘʥʠʝ ʪʨʠʧʩʠʥʘ, ʣʦʢʘʣʠʟʦʚʘʥ ʚ ʧʝʨʚʦʤ 

ʜʦʤʝʥʝ ʠ ʩʦʜʝʨʞʠʪ ʧʝʧʪʠʜʥʫʶ ʩʚʷʟʴ ʣʠʟ(16) ï ʩʝʨ(17); ʘ ʨʝʘʢʪʠʚʥʳʡ 

ʮʝʥʪʨ, ʦʪʚʝʪʩʪʚʝʥʥʳʡ ʟʘ ʩʚʷʟʳʚʘʥʠʝ ʭʠʤʦʪʨʠʧʩʠʥʘ, ʥʘʭʦʜʠʪʩʷ ʚʦ ʚʪʦ-

ʨʦʤ ʜʦʤʝʥʝ ʠ ʩʦʜʝʨʞʠʪ ʧʝʧʪʠʜʥʫʶ ʩʚʷʟʴ ʣʝʡ(43) ï ʩʝʨ(44). ʂʨʦʤʝ ʠʥ-

ʛʠʙʠʪʦʨʘ ɹʘʫʤʘʥʘïɹʠʨʢʘ ʢ ʠʥʛʠʙʠʪʦʨʘʤ ʣʠʟʠʥʦʚʦʛʦ ʪʠʧʘ ʦʪʥʦʩʷʪ 

ʦʚʦʤʫʢʦʠʜʳ ʷʠʮ ʠʥʜʝʡʢʠ, ʧʠʥʛʚʠʥʦʚ, ʫʪʢʠ, ʘ ʪʘʢʞʝ ʠʥʛʠʙʠʪʦʨʳ, ʚʳ-

ʜʝʣʝʥʥʳʝ ʠʟ ʤʦʣʦʟʠʚʘ ʢʦʨʦʚʳ. 

ɺ ʨʘʩʪʝʥʠʷʭ ʩʝʤʝʡʩʪʚʘ ʧʘʩʣʝʥʦʚʳʭ (ʢʣʫʙʥʠ ʢʘʨʪʦʬʝʣʷ, ʪʦʤʘʪʳ, 

ʙʘʢʣʘʞʘʥʳ, ʪʘʙʘʢ) ʩʦʜʝʨʞʠʪʩʷ ʮʝʣʳʡ ʥʘʙʦʨ ʠʥʛʠʙʠʪʦʨʦʚ ʪʨʠʧʩʠʥʘ  

ʠ ʭʠʤʦʪʨʠʧʩʠʥʘ, ʦʪʣʠʯʘʶʱʠʭʩʷ ʤʦʣʝʢʫʣʷʨʥʦʡ ʤʘʩʩʦʡ, ʦʩʦʙʝʥʥʦʩʪʤ̫ʠ 

ʘʤʠʥʦʢʠʩʣʦʪʥʦʛʦ ʩʦʩʪʘʚʘ, ʠʟʦʵʣʝʢʪʨʠʯʝʩʢʠʤʠ ʪʦʯʢʘʤʠ, ʪʝʨʤʦ- ʠ ʨʅ-

ʩʪʘʙʠʣʴʥʦʩʪʴ  ʁʠ ʜʨ. ʅʘʨʷʜʫ ʩ ʠʥʛʠʙʠʪʦʨʘʤʠ ʩʝʨʠʥʦʚʳʭ ʧʨʦʪʝʠʥʘʟ  

ʚ ʥʠʭ ʦʙʥʘʨʫʞʝʥʳ ʠʥʛʠʙʠʪʦʨʳ ʮʠʩʪʝʠʥʦʚʳʭ, ʘʩʧʘʨʪʠʣʴʥʳʭ ʧʨʦʪʝʠ-

ʥʘʟ, ʘ ʪʘʢʞʝ ʤʝʪʘʣʣʦʵʢʟʦʧʝʧʪʠʜʘʟʘ. 
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ɺ ʩʝʤʝʥʘʭ ʨʘʩʪʝʥʠʡ ʠ ʢʣʫʙʥʷʭ ʢʘʨʪʦʬʝʣʷ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ 

çʜʚʫʭʛʣʘʚʳʝè ʠʥʛʠʙʠʪʦʨʳ, ʩʧʦʩʦʙʥʳʝ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩʚʷʟʳʚʘʪʴ ʠ ʠʥ-

ʛʠʙʠʨʦʚʘʪʴ ʧʨʦʪʝʘʟʫ ʠ -ʘʤʠʣʘʟʫ. ɸʥʘʣʦʛʠʯʥʳʝ ʙʝʣʢʦʚʳʝ ʠʥʛʠʙʠʪʦ-

ʨʳ ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʠʟ ʨʠʩʘ, ʷʯʤʝʥʷ, ʧʰʝʥʠʮʳ, ʨʞʠ, ʪʨʠʪʠʢʘʣʝ. 

ʄʝʭʘʥʠʟʤ ʜʝʡʩʪʚʠʷ ʠʥʛʠʙʠʪʦʨʦʚ ʧʨʦʪʝʠʥʘʟ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʙʨʘ-

ʟʦʚʘʥʠʠ ʩʪʦʡʢʠʭ ʢʦʤʧʣʝʢʩʦʚ çʬʝʨʤʝʥʪ ï ʠʥʛʠʙʠʪʦʨè, ʧʦʜʘʚʣʝʥʠʠ ʘʢ-

ʪʠʚʥʦʩʪʠ ʛʣʘʚʥʳʭ ʧʠʱʝʚʘʨʠʪʝʣʴʥʳʭ ʬʝʨʤʝʥʪʦʚ, ʯʪʦ ʚʝʜʝʪ ʢ ʩʥʠʞʝ-

ʥʠʁ ʫʩʚʦʝʥʠʷ ʙʝʣʢʦʚʳʭ ʚʝʱʝʩʪʚ ʠ ʜʨʫʛʠʭ ʤʘʢʨʦʥʫʪʨʠʝʥʪʦʚ. 

ʆʪʣʠʯʠʪʝʣʴʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʙʝʣʢʦʚʳʭ ʠʥʛʠʙʠʪʦʨʦʚ ʨʘʩʪʠ-

ʪʝʣʴʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʷʚʣʷʝʪʩʷ ʚʳʩʦʢʘʷ ʪʝʨʤʦʩʪʘʙʠʣʴʥʦʩʪʴ, ʯʪʦ  

ʚ ʮʝʣʦʤ ʥʝ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʚʝʱʝʩʪʚ ʙʝʣʢʦʚʦʡ ʧʨʠʨʦʜʳ. ʅʘʧʨʠʤʝʨ, 

ʧʦʣʥʦʝ ʨʘʟʨʫʰʝʥʠʝ ʩʦʝʚʦʛʦ ʠʥʛʠʙʠʪʦʨʘ ʪʨʠʧʩʠʥʘ ʜʦʩʪʠʛʘʝʪʩʷ ʣʠʰʴ 

20-ʤʠʥʫʪʥʳʤ ʘʚʪʦʢʣʘʚʠʨʦʚʘʥʠʝʤ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 115 ʉ ʠʣʠ ʢʠʧʷ-

ʯʝʥʠʝʤ ʩʦʝʚʳʭ ʙʦʙʦʚ ʚ ʪʝʯʝʥʠʝ 2ï3 ʯ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʫʧʦʪʨʝʙʣʝʥʠʝ 

ʦʩʦʙʝʥʥʦ ʙʦʛʘʪʳʭ ʙʝʣʢʦʚʳʤʠ ʠʥʛʠʙʠʪʦʨʘʤʠ ʧʠʱʝʚʘʨʠʪʝʣʴʥʳʭ ʬʝʨ-

ʤʝʥʪʦʚ ʩʝʤʷʥ ʙʦʙʦʚʳʭ ʢʫʣʴʪʫʨ ʚ ʢʘʯʝʩʪʚʝ ʢʦʨʤʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥ-

ʥʳʭ ʞʠʚʦʪʥʳʭ ʠ ʚ ʧʠʱʝʚʦʤ ʨʘʮʠʦʥʝ ʯʝʣʦʚʝʢʘ ʚʦʟʤʦʞʥʦ ʣʠʰʴ ʧʦʩʣʝ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʪʝʧʣʦʚʦʡ ʦʙʨʘʙʦʪʢʠ. ʊʘʢ, ʧʦʪʨʝʙʣʝʥʠʝ ʯʝʣʦʚʝʢʦʤ 

ʩʳʨʳʭ ʷʠʮ ʚ ʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ ʤʦʞʝʪ ʦʢʘʟʘʪʴ ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʚʣʠʷ-

ʥʠʝ ʥʘ ʫʩʚʦʝʥʠʝ ʙʝʣʢʦʚʦʡ ʯʘʩʪʠ ʨʘʮʠʦʥʘ. ʊʝʧʣʦʚʘʷ ʦʙʨʘʙʦʪʢʘ ʧʨʠʚʦ-

ʜʠʪ ʢ ʜʝʥʘʪʫʨʘʮʠʠ ʙʝʣʢʦʚʦʡ ʤʦʣʝʢʫʣʳ ʘʥʪʠʬʝʨʤʝʥʪʘ. 

 

3.2. ɸʥʪʠʚʠʪʘʤʠʥʳ 
 

ʉʦʛʣʘʩʥʦ ʩʦʚʨʝʤʝʥʥʳʤ ʧʨʝʜʩʪʘʚʣʝʥʠʷʤ, ʢ ʘʥʪʠʚʠʪʘʤʠʥʘʤ ʦʪʥʦ-

ʩʷʪ ʜʚʝ ʛʨʫʧʧʳ ʩʦʝʜʠʥʝʥʠʡ: 

ï ʩʦʝʜʠʥʝʥʠʷ, ʷʚʣʷʶʱʠʝʩʷ ʭʠʤʠʯʝʩʢʠʤʠ ʘʥʘʣʦʛʘʤʠ ʚʠʪʘʤʠʥʦʚ, 

ʩ ʟʘʤʝʱʝʥʠʝʤ ʢʘʢʦʡ-ʣʠʙʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦ ʚʘʞʥʦʡ ʛʨʫʧʧʳ ʥʘ ʥʝʘʢʪʠʚ-

ʥʳʡ ʨʘʜʠʢʘʣ, ʪ. ʝ. ʵʪʦ ʯʘʩʪʥʳʡ ʩʣʫʯʘʡ ʢʣʘʩʩʠʯʝʩʢʠʭ ʘʥʪʠʤʝʪʘʙʦʣʠʪʦʚ; 

ï ʩʦʝʜʠʥʝʥʠʷ, ʩʧʦʩʦʙʥʳʝ ʤʦʜʠʬʠʮʠʨʦʚʘʪʴ ʚʠʪʘʤʠʥʳ, ʫʤʝʥʴ-

ʰʘʪʴ ʠʭ ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʠ ʧʨʠʚʦʜʠʪʴ ʢ ʠʭ ʨʘʟʨʫʰʝʥʠʶ. 

ɸʥʪʠʚʠʪʘʤʠʥʳ ï ʵʪʦ ʩʦʝʜʠʥʝʥʠʷ ʨʘʟʣʠʯʥʦʡ ʧʨʠʨʦʜʳ, ʦʙʣʘʜʘʶ-

ʱʠʝ ʩʧʦʩʦʙʥʦʩʪʴʶ ʫʤʝʥʴʰʘʪʴ ʠʣʠ ʧʦʣʥʦʩʪʴʶ ʣʠʢʚʠʜʠʨʦʚʘʪʴ ʩʧʝʮʠ-

ʬʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʚʠʪʘʤʠʥʦʚ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʤʝʭʘʥʠʟʤʘ ʜʝʡʩʪʚʠʷ ʵʪʠʭ 

ʚʠʪʘʤʠʥʦʚ. 

ʂ ʘʥʪʠʚʠʪʘʤʠʥʘʤ ʥʝ ʦʪʥʦʩʷʪʩʷ ʚʝʱʝʩʪʚʘ, ʫʚʝʣʠʯʠʚʘʶʱʠʝ ʠʣʠ 

ʫʤʝʥʴʰʘʶʱʠʝ ʧʦʪʨʝʙʥʦʩʪʴ ʦʨʛʘʥʠʟʤʘ ʚ ʚʠʪʘʤʠʥʘʭ (ʥʘʧʨʠʤʝʨ, ʫʛʣʝ-

ʚʦʜʳ ʧʦ ʦʪʥʦh ʝʥʠʶ ʢ ʪʠʘʤʠʥʫ). 
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ʈʘʩʩʤʦʪʨʠʤ ʥʝʢʦʪʦʨʳʝ ʢʦʥʢʨʝʪʥʳʝ ʧʨʠʤʝʨʳ ʩʦʝʜʠʥʝʥʠʡ, 

ʠʤʝʶʱʠʭ ʷʨʢʦ ʚʳʨʘʞʝʥʥʫʶ ʘʥʪʠʚʠʪʘʤʠʥʥʫʶ ʘʢʪʠʚʥʦʩʪʴ. 

ʊʘʢ, ʚ ʘʩʢʦʨʙʠʥʦʚʦʡ ʢʠʩʣʦʪʝ (ʚʠʪʘʤʠʥʝ ʉ) ʘʥʪʠʚʠʪʘʤʠʥʥʳʤʠ 

ʬʘʢʪʦʨʘʤʠ ʷʚʣʷʶʪʩʷ ʦʢʠʩʣʠʪʝʣʴʥʳʝ ʬʝʨʤʝʥʪʳ ï ʘʩʢʦʨʙʘʪʦʢʩʠʜʘʟʘ, 

ʧʦʣʠʬʝʥʦʣʦʢʩʠʜʘʟʘ, ʧʝʨʦʢʩʠʜʘʟʘ, ʭʣʦʨʦʬʠʣʣ. 

ʆʩʦʙʝʥʥʦ ʩʠʣʴʥʦʝ ʚʣʠʷʥʠʝ ʦʢʘʟʳʚʘʝʪ ʘʩʢʦʨʙʘʪʦʢʩʠʜʘʟʘ, ʩʦ-

ʜʝʨʞʘʱʘʷʩʷ ʚ ʦʚʦʱʘʭ, ʬʨʫʢʪʘʭ ʠ ʷʛʦʜʘʭ. ʆʥʘ ʢʘʪʘʣʠʟʠʨʫʝʪ ʨʝʘʢʮʠʶ 

ʦʢʠʩʣʝʥʠʷ ʘʩʢʦʨʙʠʥʦʚʦʡ ʢʠʩʣʦʪʳ ʜʦ ʜʝʛʠʜʨʦʘʩʢʦʨʙʠʥʦʚʦʡ, ʢʦʪʦʨʘʷ  

ʚ ʦʨʛʘʥʠʟʤʝ ʯʝʣʦʚʝʢʘ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʩʧʦʩʦʙʥʘ ʧʨʦʷʚʣʷʪʴ ʙʠʦʣʦʛʠʯʝ-

ʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʚʠʪʘʤʠʥʘ ʉ, ʚʦʩʩʪʘʥʘʚʣʠʚʘʷʩʴ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʛʣʫʪʘ-

ʪʠʦʥʨʝʜʫʢʪʘʟʳ ʜʦ ʘʩʢʦʨʙʠʥʦʚʦʡ ʢʠʩʣʦʪʳ. ɺʥʝ ʦʨʛʘʥʠʟʤʘ ʦʥʘ ʭʘʨʘʢʪʝ-

ʨʠʟʫʝʪʩʷ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʪʝʨʤʦʣʘʙʠʣʥɹʦʩʪʠ, ʧʦʜʚʝʨʛʘʷʩʴ ʧʦʣʥʦ- 

ʤʫ ʨʘʟʨʫʰʝʥʠʶ ʚ ʱʝʣʦʯʥʦʡ ʩʨʝʜʝ ʫʞʝ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ,  

ʘ ʚ ʥʝʡʪʨʘʣʴʥʦʡ ï ʧʨʠ 10-ʤʠʥʫʪʥʦʤ ʥʘʛʨʝʚʘʥʠʠ ʜʦ 60 ʉ. ʇʦʵʪʦʤʫ 

ʫʯʝʪ ʘʢʪʠʚʥʦʩʪʠ ʘʩʢʦʨʙʘʪʦʢʩʠʜʘʟʳ ʠʤʝʝʪ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠ ʨʝʰʝ-

ʥʠʠ ʨʷʜʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʚʦʧʨʦʩʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʩʦʭʨʘʥʝʥʠʝʤ ʚʠʪʘ-

ʤʠʥʦʚ ʚ ʧʠʱʝ. 

ʉʦʜʝʨʞʘʥʠʝ ʠ ʘʢʪʠʚʥʦʩʪʴ ʘʩʢʦʨʙʘʪʦʢʩʠʜʘʟʳ ʚ ʨʘʟʣʠʯʥʳʭ ʧʨʦ-

ʜʫʢʪʘʭ ʧʠʪʘʥʠʷ ʥʝʦʜʠʥʘʢʦʚʳ. ʅʘʠʙʦʣʴʰʝʝ ʝʝ ʢʦʣʠʯʝʩʪʚʦ ʦʙʥʘʨʫʞʝʥʦ 

ʚ ʦʛʫʨʮʘʭ ʠ ʢʘʙʘʯʢʘʭ, ʥʘʠʤʝʥʴʰʝʝ ï ʚ ʤʦʨʢʦʚʠ, ʩʚʝʢʣʝ, ʧʦʤʠʜʦʨʘʭ, 

ʯʝʨʥʦʡ ʩʤʦʨʦʜʠʥʝ ʠ ʜʨ. ʈʘʟʣʦʞʝʥʠʝ ʘʩʢʦʨʙʠʥʦʚʦʡ ʢʠʩʣʦʪʳ ʧʦʜ ʚʦʟ-

ʜʝʡʩʪʚʠʝʤ ʘʩʢʦʨʙʘʪʦʢʩʠʜʘʟʳ ʠ ʭʣʦʨʦʬʠʣʣʘ ʧʨʦʠʩʭʦʜʠʪ ʥʘʠʙʦʣʝʝ ʘʢ-

ʪʠʚʥʦ ʧʨʠ ʠʟʤʝʣʴʯʝʥʠʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ, ʢʦʛʜʘ ʥʘʨʫʰʘʝʪʩʷ ʮʝ-

ʣʦʩʪʥʦʩʪʴ ʢʣʝʪʦʢ ʠ ʚʦʟʥʠʢʘʶʪ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʚʟʘʠʤʦʜʝʡ-

ʩʪʚʠʷ ʬʝʨʤʝʥʪʘ ʠ ʩʫʙʩʪʨʘʪʘ. ʉʤʝʩʴ ʩʳʨʳʭ ʠʟʤʝʣʴʯʝʥʥʳʭ ʦʚʦʱʝʡ  

ʟʘ 6 ʯ ʭʨʘʥʝʥʠʷ ʪʝʨʷʝʪ ʙʦʣʝʝ ʧʦʣʦʚʠʥʳ ʚʠʪʘʤʠʥʘ ʉ. ɼʣʷ ʦʢʠʩʣʝʥʠʷ 

ʧʦʣʦʚʠʥʳ ʘʩʢʦʨʙʠʥʦʚʦʡ ʢʠʩʣʦʪʳ ʜʦʩʪʘʪʦʯʥʦ 15 ʤʠʥ ʧʦʩʣʝ ʧʨʠʛʦʪʦʚ-

ʣʝʥʠʷ ʪʳʢʚʝʥʥʦʛʦ ʩʦʢʘ, 35 ʤʠʥ ï ʩʦʢʘ ʢʘʧʫʩʪʳ, 45 ʤʠʥ ï ʩʦʢʘ ʢʨʝʩʩ-

ʩʘʣʘʪʘ. ʇʦʵʪʦʤʫ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʠʪʴ ʩʦʢʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʦʩʣʝ ʠʭ 

ʠʟʛʦʪʦʚʣʝʥʠʷ ʠʣʠ ʧʦʪʨʝʙʣʷʪʴ ʬʨʫʢʪʳ, ʦʚʦʱʠ ʠ ʷʛʦʜʳ ʚ ʥʘʪʫʨʘʣʴʥʦʤ 

ʚʠʜʝ, ʠʟʙʝʛʘʷ ʠʭ ʠʟʤʝʣʴʯʝʥʠʷ ʠ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʩʘʣʘʪʦʚ. 

ɸʢʪʠʚʥʦʩʪʴ ʘʩʢʦʨʙʘʪʦʢʩʠʜʘʟʳ ʧʦʜʘʚʣʷʝʪʩʷ ʧʦʜ ʚʣʠʷʥʠʝʤ ʙʠʦʬʣʘʚʦ-

ʥʦʠʜʦʚ (ʧʨʦʛʨʝʚʘʥʠʠ ʩʳʨʴʷ ʧʨʠ 100 ʉ ʚ ʪʝʯʝʥʠʝ 1ï3 ʤʠʥ), ʯʪʦ ʥʝʦʙ-

ʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʚ ʪʝʭʥʦʣʦʛʠʠ ʠ ʧʨʠʛʦʪʦʚʣʝʥʠʠ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ 

ʠ ʢʫʣʠʥʘʨʥʳʭ ʠʟʜʝʣʠʡ. 

ʊʠʘʤʠʥʘʟʘ ï ʘʥʪʠʚʠʪʘʤʠʥʥʳʡ ʬʘʢʪʦʨ ʜʣʷ ʚʠʪʘʤʠʥʘ ɺ1 (ʪʠʘʤʠ-

ʥʘ). ʊʠʘʤʠʥʘʟʘ ʚ ʦʪʣʠʯʠʝ ʦʪ ʘʩʢʦʨʙʘʪʦʢʩʠʜʘʟʳ çʨʘʙʦʪʘʝʪè ʚʥʫʪʨʠ  
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ʦʨʛʘʥʠʟʤʘ ʯʝʣʦʚʝʢʘ, ʩʦʟʜʘʚʘʷ ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʜʝʬʠʮʠʪ 

ʪʠʘʤʠʥʘ. 

ʆʥʘ ʩʦʜʝʨʞʠʪʩʷ ʚ ʧʨʦʜʫʢʪʘʭ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʠ ʞʠʚʦʪʥʦʛʦ ʧʨʦʠʩ-

ʭʦʞʜʝʥʠʷ. ʅʘʠʙʦʣʴʰʝʝ ʩʦʜʝʨʞʘʥʠʝ ʵʪʦʛʦ ʬʝʨʤʝʥʪʘ ʦʪʤʝʯʝʥʦ ʫ ʧʨʝ-

ʩʥʦʚʦʜʥʳʭ ʨʳʙ ʩʝʤʝʡʩʪʚ ʢʘʨʧʦʚʳʭ, ʩʝʣʴʜʝʚʳʭ, ʢʦʨʶʰʢʦʚʳʭ, ʘ ʪʘʢʞʝ 

ʫ ʤʦʨʩʢʠʭ ʨʳʙ. ʆʜʥʘʢʦ ʫ ʨʷʜʘ ʤʦʨʩʢʠʭ ʨʳʙ (ʪʨʝʩʢʘ, ʥʘʚʘʛʘ, ʙʳʯʦʢ) 

ʵʪʦʪ ʬʝʨʤʝʥʪ ʧʦʣʥʦʩʪʴʶ ʦʪʩʫʪʩʪʚʫʝʪ. 

ɺʦʟʥʠʢʥʦʚʝʥʠʝ ʜʝʬʠʮʠʪʘ ʪʠʘʤʠʥʘ ʫ ʣʶʜʝʡ ʤʦʞʝʪ ʙʳʪʴ ʦʙʫʩ-

ʣʦʚʣʝʥʦ ʥʘʣʠʯʠʝʤ ʚ ʢʠʰʝʯʥʦʤ ʪʨʘʢʪʝ ʙʘʢʪʝʨʠʡ Bac. thiaminolytic  

ʠ Bac. anekrinolytieny, ʧʨʦʜʫʮʠʨʫʶʱʠʭ ʪʠʘʤʠʥʘʟʫ. ʊʠʘʤʠʥʘʟʥʫʶ ʙʦ-

ʣʝʟʥʴ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʢʘʢ ʦʜʥʫ ʠʟ ʬʦʨʤ ʜʠʩʙʘʢʪʝʨʠʦʟʘ. 

ɸʥʪʠʚʠʪʘʤʠʥʘʤʠ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʪʠʘʤʠʥʫ ʤʦʛʫʪ ʚʳʩʪʫʧʘʪʴ 

ʦʨʪʦʜʠʬʝʥʦʣʳ ʠ ʙʠʦʬʣʘʚʦʥʦʠʜʳ ʢʦʬʝ ʠ ʯʘʷ ï ʠʩʪʦʯʥʠʢʠ ʚʝʱʝʩʪʚ  

ʩ ʈ-ʚʠʪʘʤʠʥʥʳʤ ʜʝʡʩʪʚʠʝʤ ʧʨʠ ʠʟʙʳʪʦʯʥʦʤ ʧʦʪʨʝʙʣʝʥʠʠ ʵʪʠʭ ʥʘ-

ʧʠʪʢʦʚ. 

ʇʨʠ ʜʣʠʪʝʣʴʥʦʤ ʥʘʛʨʝʚʘʥʠʠ ʢʠʩʣʳʭ ʷʛʦʜ ʠ ʬʨʫʢʪʦʚ ʪʠʘʤʠʥ ʠʥ-

ʛʠʙʠʨʫʝʪʩʷ ʦʢʩʠʪʠʘʤʠʥʦʤ. ɺ ʮʝʣʷʭ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʨʝʢʦʤʝʥʜʫʝʪʩʷ 

ʱʘʜʷʱʘʷ ʪʝʧʣʦʚʘʷ ʦʙʨʘʙʦʪʢʘ ʵʪʦʛʦ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ. 

ɼʣʷ ʚʠʪʘʤʠʥʘ ɺ6 (ʧʠʨʠʜʦʢʩʠʥʘ) ʘʥʪʘʛʦʥʠʩʪʦʤ ʷʚʣʷʝʪʩʷ ʣʠʥʘʪʠʥ, 

ʩʦʜʝʨʞʘʱʠʡʩʷ ʚ ʩʝʤʝʥʘʭ ʣʴʥʘ. ʀʥʛʠʙʠʪʦʨʳ ʧʠʨʠʜʦʢʩʘʣʝʚʳʭ ʬʝʨʤʝʥ-

ʪʦʚ ʦʙʥʘʨʫʞʝʥʳ ʚ ʨʷʜʝ ʜʨʫʛʠʭ ʧʨʦʜʫʢʪʦʚ ï ʚ ʩʲʝʜʦʙʥʳʭ ʛʨʠʙʘʭ, ʥʝʢʦ-

ʪʦʨʳʭ ʚʠʜʘʭ ʩʝʤʷʥ ʙʦʙʦʚʳʭ ʠ ʜʨ. 

ɺ ʢʘʯʝʩʪʚʝ ʘʥʪʠʚʠʪʘʤʠʥʘ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʦʜʥʦʤʫ ʠʟ ʚʘʞʥʝʡ-

ʰʠʭ ʚʦʜʦʨʘʩʪʚʦʨʠʤʳʭ ʚʠʪʘʤʠʥʦʚ ï ʚʠʪʘʤʠʥʫ ʈʈ (ʥʠʘʮʠʥʫ) ï ʤʦʞʥʦ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʘʤʠʥʦʢʠʩʣʦʪʫ ʣʝʡʮʠʥ. ʀʟʙʳʪʦʯʥʦʝ ʧʦʪʨʝʙʣʝʥʠʝ ʧʨʦ-

ʜʫʢʪʦʚ, ʙʦʛʘʪʳʭ ʣʝʡʮʠʥʦʤ, ʥʘʨʫʰʘʝʪ ʦʙʤʝʥ ʪʨʠʧʪʦʬʘʥʘ, ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʯʝʛʦ ʙʣʦʢʠʨʫʝʪʩʷ ʦʙʨʘʟʦʚʘʥʠʝ ʥʠʘʮʠʥʘ ʠʟ ʪʨʠʧʪʦʬʘʥʘ. 

ʀʥʜʦʣʠʣʫʢʩʫʩʥʘʷ ʢʠʩʣʦʪʘ ʠ ʘʮʝʪʠʣʧʠʨʠʜʠʥ, ʩʦʜʝʨʞʘʱʠʝʩʷ ʚ ʢʫ-

ʢʫʨʫʟʝ, ʪʘʢʞʝ ʷʚʣʷʶʪʩʷ ʘʥʪʠʚʠʪʘʤʠʥʘʤʠ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʚʠʪʘʤʠʥʫ ʈʈ. 

ʏʨʝʟʤʝʨʥʦʝ ʫʧʦʪʨʝʙʣʝʥʠʝ ʧʨʦʜʫʢʪʦʚ, ʩʦʜʝʨʞʘʱʠʭ ʚʳʰʝʫʢʘʟʘʥʥʳʝ 

ʩʦʝʜʠʥʝʥʠʷ, ʤʦʞʝʪ ʫʩʠʣʠʚʘʪʴ ʨʘʟʚʠʪʠʝ ʧʝʣʣʘʛʨʳ, ʦʙʫʩʣʦʚʣʝʥʥʦʡ ʜʝ-

ʬʠʮʠʪʦʤ ʜʘʥʥʦʛʦ ʚʠʪʘʤʠʥʘ. 

ʀʟʙʳʪʦʯʥʦʝ ʧʦʪʨʝʙʣʝʥʠʝ ʩʳʨʳʭ ʷʠʮ ʧʨʠʚʦʜʠʪ ʢ ʜʝʬʠʮʠʪʫ ʙʠʦ-

ʪʠʥʘ ï ʚʠʪʘʤʠʥʘ ʅ, ʪʘʢ ʢʘʢ ʚ ʷʠʯʥʦʤ ʙʝʣʢʝ ʩʦʜʝʨʞʠʪʩʷ ʬʨʘʢʮʠʷ ʧʨʦ-

ʪʝʠʥʘ ï ʘʚʠʜʠʥ, ʩʚʷʟʳʚʘʶʱʘ ̫ʚʠʪʘʤʠʥ ʚ ʥʝʫʩʚʦʷʝʤʦʝ ʩʦʝʜʠʥʝʥʠʝ.  

ʊʝʧʣʦʚʘʷ ʦʙʨʘʙʦʪʢʘ ʷʠʮ ʧʨʠʚʦʜʠʪ ʢ ʜʝʥʘʪʫʨʘʮʠʠ ʙʝʣʢʘ ʠ ʣʠʰʘʝʪ ʝʛʦ 

ʘʥʪʠʚʠʪʘʤʠʥʥʳʭ ʩʚʦʡʩʪʚ. 
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ʉʦʭʨʘʥʷʝʤʦʩʪʴ ʨʝʪʠʥʦʣʘ ï ʚʠʪʘʤʠʥʘ ɸ ʩʥʠʞʘʝʪʩʷ ʧʦʜ ʚʦʟʜʝʡʩʪ-

ʚʠʝʤ ʧʝʨʝʛʨʝʪʳʭ ʣʠʙʦ ʛʠʜʨʦʛʝʥʠʟʠʨʦʚʘʥʥʳʭ ʞʠʨʦʚ. ʕʪʠ ʜʘʥʥʳʝ ʩʚʠ-

ʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʱʘʜʷʱʝʡ ʪʝʧʣʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʞʠʨʦ-

ʝʤʢʠʭ ʧʨʦʜʫʢʪʦʚ, ʩʦʜʝʨʞʘʱʠʭ ʨʝʪʠʥʦʣ, ʘ ʪʘʢʞʝ ʜʦʟʠʨʦʚʘʥʥʦʤ ʧʦ-

ʪʨʝʙʣʝʥʠʠ ʤʘʨʛʘʨʠʥʦʚ ʠ ʩʧʨʝʜʦʚ. 

ʅʝʜʦʩʪʘʪʦʯʥʘʷ ʪʝʧʣʦʚʘʷ ʦʙʨʘʙʦʪʢʘ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʠʥʛʠʙʠʨʦ-

ʚʘʥʠʶ ʪʦʢʦʬʝʨʦʣʦʚ (ʚʠʪʘʤʠʥ ɽ) ʥʝʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʥʳʤʠ ʚʝʱʝʩʪ-

ʚʘʤʠ ʬʘʩʦʣʠ ʠ ʩʦʠ. 

ʀʟʙʳʪʦʯʥʦʝ ʧʦʪʨʝʙʣʝʥʠʝ ʨʘʩʪʠʪʝʣʴʥʳʭ ʤʘʩʝʣ, ʩʦʜʝʨʞʘʱʠʭ 

ʇʅɾʂ, ʪʘʢʞʝ ʤʦʞʝʪ ʚʳʟʚʘʪʴ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ ʚʠʪʘʤʠʥʘ ɽ. ʇʦʵʪʦʤʫ 

ʨʘʮʠʦʥ ʩ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʇʅɾʂ ʪʨʝʙʫʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʚʚʝ-

ʜʝʥʠʷ ʪʦʢʦʬʝʨʦʣʦʚ. 

ʅʝʜʦʩʪʘʪʦʯʥʘʷ ʪʝʧʣʦʚʘʷ ʦʙʨʘʙʦʪʢʘ ʩʦʝʚʳʭ ʙʦʙʦʚ ʠʥʛʠʙʠʨʫʝʪ 

ʢʘʣʴʮʠʬʝʨʦʣ ï ʚʠʪʘʤʠʥ D. ɺ ʢʘʯʝʩʪʚʝ ʘʥʪʠʚʠʪʘʤʠʥʥʦʛʦ ʬʘʢʪʦʨʘ ʚʳ-

ʩʪʫʧʘʶʪ ʥʝʜʦʩʪʘʪʦʯʥʦ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʥʳʝ ʚʝʱʝʩʪʚʘ ʩʦʠ. 

 

3.3. ɼʝʤʠʥʝʨʘʣʠʟʫʶʱʠʝ ʬʘʢʪʦʨʳ 
 

ʂ ʬʘʢʪʦʨʘʤ, ʩʥʠʞʘʶʱʠʤ ʫʩʚʦʝʥʠʝ ʤʠʥʝʨʘʣʴʥʳʭ ʚʝʱʝʩʪʚ, ʚ ʧʝʨ-

ʚʫʶ ʦʯʝʨʝʜʴ ʩʣʝʜʫʝʪ ʦʪʥʝʩʪʠ ʱʘʚʝʣʝʚʫʶ ʢʠʩʣʦʪʫ ʠ ʝʝ ʩʦʣʠ (ʦʢʩʘʣʘ-

ʪʳ), ʬʠʪʠʥ (ʠʥʦʟʠʪʦʣʛʝʢʩʘʬʦʩʬʦʨʥʫʶ ʢʠʩʣʦʪʫ) ʠ ʜʫʙʠʣʴʥʳʝ ʚʝʱʝʩʪ-

ʚʘ (ʪʘʥʥʠʥʳ). 

ʅʘʠʙʦʣʝʝ ʠʟʫʯʝʥʘ ʚ ʵʪʦʤ ʧʣʘʥʝ ʱʘʚʝʣʝʚʘʷ ʢʠʩʣʦʪʘ ʅʆʆʉïʉʆʆʅ. 

ʇʨʦʜʫʢʪʳ ʩ ʚʳʩʦʢʠʤ ʝʝ ʩʦʜʝʨʞʘʥʠʝʤ ʩʧʦʩʦʙʥʳ ʨʝʟʢʦ ʩʥʠʞʘʪʴ ʫʪʠʣʠ-

ʟʘʮʠʶ ʢʘʣʴʮʠʷ ʧʫʪʝʤ ʦʙʨʘʟʦʚʘʥʠʷ ʚʦʜʦʥʝʨʘʩʪʚʦʨʠʤʳʭ ʩʦʣʝʡ. ʊʘʢʦʝ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʧʨʠʯʠʥʦʡ ʪʷʞʝʣʳʭ ʦʪʨʘʚʣʝʥʠʡ ʟʘ ʩʯʝʪ 

ʘʙʩʦʨʙʮʠʠ ʢʘʣʴʮʠʷ ʚ ʪʦʥʢʦʤ ʢʠʰʝʯʥʠʢʝ. 

ʇʨʦʜʫʢʪʳ ʩ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʱʘʚʝʣʝʚʦʡ ʢʠʩʣʦʪʳ ʩʧʦʩʦʙʥʳ 

ʧʨʠʚʦʜʠʪʴ ʢ ʩʝʨʴʝʟʥʳʤ ʥʘʨʫʰʝʥʠʷʤ ʩʦʣʝʚʦʛʦ ʦʙʤʝʥʘ, ʥʝʦʙʨʘʪʠʤʦ ʩʚʷ-

ʟʳʚʘʷ ʠʦʥʳ ʢʘʣʴʮʠʷ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʠʥʪʦʢʩʠʢʘʮʠʷ ʱʘʚʝʣʝʚʦʡ ʢʠ-

ʩʣʦʪʦʡ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʥʘ ʬʦʥʝ ʜʝʬʠʮʠʪʘ ʚʠʪʘʤʠʥʘ D. 

ʀʟʚʝʩʪʥʳ ʩʣʫʯʘʠ ʦʪʨʘʚʣʝʥʠʷ ʩ ʣʝʪʘʣʴʥʳʤ ʠʩʭʦʜʦʤ ʢʘʢ ʦʪ ʩʘʤʦʡ 

ʱʘʚʝʣʝʚʦʡ ʢʠʩʣʦʪʳ, ʪʘʢ ʠ ʦʪ ʠʟʙʳʪʦʯʥʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ ʧʨʦʜʫʢʪʦʚ, 

ʩʦʜʝʨʞʘʱʠʭ ʝʝ ʚ ʙʦʣʴʰʠʭ ʢʦʣʠʯʝʩʪʚʘʭ. ʀʟ ʨʘʩʪʝʥʠʡ ʥʘʠʙʦʣʝʝ ʙʦʛʘʪʳ 

ʱʘʚʝʣʝʚʦʡ ʢʠʩʣʦʪʦʡ (ʚ ʤʛ/100 ʛ) ʰʧʠʥʘʪ ï 1000, ʧʦʨʪʫʣʘʢ ï 1300, ʨʝ-

ʚʝʥʴ ï 800, ʱʘʚʝʣʴ ï 500, ʢʨʘʩʥʘʷ ʩʚʝʢʣʘ ï 250. ɺ ʦʩʪʘʣʴʥʳʭ ʦʚʦʱʘʭ  

ʠ ʬʨʫʢʪʘʭ ʱʘʚʝʣʝʚʘʷ ʢʠʩʣʦʪʘ ʩʦʜʝʨʞʠʪʩʷ ʚ ʥʝʟʥʘʯʠʪʝʣʴʥʳʭ ʢʦʣʠʯʝ-

ʩʪʚʘʭ. ʆʪʨʘʚʣʝʥʠʷ ʩʘʤʦʡ ʱʘʚʝʣʝʚʦʡ ʢʠʩʣʦʪʦʡ ʙʳʣʠ ʩʚʷʟʘʥʳ ʩ ʧʦʪʨʝʙ-
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ʣʝʥʠʝʤ ʬʘʣʴʩʠʬʠʮʠʨʦʚʘʥʥʳʭ ʚʠʥ, ʢʦʪʦʨʳʝ ʧʦʜʢʠʩʣʷʣʠ ʱʘʚʝʣʝʚʦʡ 

ʢʠʩʣʦʪʦʡ ʚʚʠʜʫ ʝʝ ʜʝʰʝʚʠʟʥʳ. 

ʉʤʝʨʪʝʣʴʥʘʷ ʜʦʟʘ ʜʣʷ ʩʦʙʘʢʠ ʩʦʩʪʘʚʣʷʝʪ 1 ʛ ʱʘʚʝʣʝʚʦʡ ʢʠʩʣʦʪʳ 

ʥʘ 1 ʢʛ ʤʘʩʩʳ ʪʝʣʘ. ʉʦʜʝʨʞʘʥʠʝ ʝʝ ʚ ʢʦʨʤʝ ʢʫʨ ʥʘ ʫʨʦʚʥʝ 2 % ʤʦʞʝʪ 

ʧʨʠʚʝʩʪʠ ʢ ʠʭ ʛʠʙʝʣʠ. ʉʤʝʨʪʝʣʴʥʘʷ ʜʦʟʘ ʜʣʷ ʚʟʨʦʩʣʳʭ ʣʶʜʝʡ ʢʦʣʝʙ-

ʣʝʪʩʷ ʦʪ 5 ʜʦ 150 ʛ ʠ ʟʘʚʠʩʠʪ ʦʪ ʮʝʣʦʛʦ ʨʷʜʘ ʬʘʢʪʦʨʦʚ. 

ʋʩʪʨʘʥʠʪʴ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʟʥʘʯʠʪʝʣʴʥʳʭ ʢʦʣʠʯʝʩʪʚ ʱʘʚʝʣʝ-

ʚʦʡ ʢʠʩʣʦʪʳ ʚʦʟʤʦʞʥʦ ʧʫʪʝʤ ʫʚʝʣʠʯʝʥʠʷ ʧʦʪʨʝʙʣʝʥʠʷ ʠʩʪʦʯʥʠʢʦʚ 

ʫʩʚʦʷʝʤʦʛʦ ʢʘʣʴʮʠʷ ʠ ʜʨʫʛʠʭ ʢʘʪʠʦʥʦʚ. 

ʌʠʪʠʥ (ʠʥʦʟʠʪʦʣʛʝʢʩʘʬʦʩʬʦʨʥʘʷ ʢʠʩʣʦʪʘ) ʙʣʘʛʦʜʘʨʷ ʩʚʦʝʤʫ 

ʭʠʤʠʯʝʩʢʦʤʫ ʩʪʨʦʝʥʠʶ ʣʝʛʢʦ ʦʙʨʘʟʫʝʪ ʪʨʫʜʥʦʨʘʩʪʚʦʨʠʤʳʝ ʢʦʤʧʣʝʢ-

ʩʳ ʩ ʠʦʥʘʤʠ ʢʘʣʴʮʠʷ, ʤʘʛʥʠʷ, ʞʝʣʝʟʘ, ʮʠʥʢʘ ʠ ʤʝʜʠ. ʕʪʠʤ ʦʙʲʷʩʥʷʝʪ-

ʩʷ ʝʛʦ ʜʝʤʠʥʝʨʘʣʠʟʫʶʱʠʡ ʵʬʬʝʢʪ ï ʩʧʦʩʦʙʥʦʩʪʴ ʫʤʝʥʴʰʘʪʴ ʘʜʩʦʨʙ-

ʮʠʶ ʤʝʪʘʣʣʦʚ ʚ ʢʠʰʝʯʥʠʢʝ. 

ɼʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʬʠʪʠʥʘ ʩʦʜʝʨʞʠʪʩʷ ʚ ʟʣʘʢʦʚʳʭ 

ʠ ʙʦʙʦʚʳʭ: ʚ ʧʰʝʥʠʮʝ, ʬʘʩʦʣʠ, ʛʦʨʦʭʝ, ʢʫʢʫʨʫʟʝ ï ʦʢʦʣʦ 400 ʤʛ ʥʘ  

100 ʛ, ʧʨʠʯʝʤ ʦʩʥʦʚʥʘʷ ʯʘʩʪʴ ï ʚ ʥʘʨʫʞʥʦʤ ʩʣʦʝ ʟʝʨʥʘ. ɺʳʩʦʢʠʡ ʫʨʦ-

ʚʝʥʴ ʬʠʪʠʥʘ ʚ ʟʣʘʢʘʭ ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʦʧʘʩʥʦʩʪʠ, ʪʘʢ ʢʘʢ ʩʦʜʝʨʞʘ-

ʱʠʡʩʷ ʚ ʟʝʨʥʝ ʬʝʨʤʝʥʪ ʬʠʪʘʟʘ ʩʧʦʩʦʙʝʥ ʨʘʩʱʝʧʣʷʪʴ ʬʠʪʠʥ. ʇʦʣʥʦʪʘ 

ʨʘʩʱʝʧʣʝʥʠʷ ʟʘʚʠʩʠʪ ʦʪ ʘʢʪʠʚʥʦʩʪʠ ʬʠʪʘʟʳ, ʢʘʯʝʩʪʚʘ ʤʫʢʠ ʠ ʪʝʭʥʦʣʦ-

ʛʠʠ ʚʳʧʝʯʢʠ ʭʣʝʙʘ. ʌʠʪʘʟʘ ʨʘʙʦʪʘʝʪ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʜʦ 70 ʉ, ʤʘʢ-

ʩʠʤʫʤ ʝʝ ʘʢʪʠʚʥʦʩʪʠ ʧʨʦʷʚʣʷʝʪʩʷ ʧʨʠ ʨʅ 5,0ï5,5 ʠ ʪʝʤʧʝʨʘʪʫʨʝ 55 ʉ. 

ʍʣʝʙ, ʚʳʧʝʯʝʥʥʳʡ ʠʟ ʨʘʬʠʥʠʨʦʚʘʥʥʦʡ ʤʫʢʠ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʦʙʳʯʥʦʡ 

ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʩʦʜʝʨʞʠʪ ʬʠʪʠʥʘ. ɺ ʭʣʝʙʝ ʠʟ ʨʞʘʥʦʡ ʤʫʢʠ ʬʠʪʠʥʘ 

ʤʘʣʦ ʙʣʘʛʦʜʘʨʷ ʚʳʩʦʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʬʠʪʘʟʳ. 

ʆʪʤʝʯʝʥʦ, ʯʪʦ ʜʝʢʘʣʴʮʠʥʠʨʫʶʱʠʡ ʵʬʬʝʢʪ ʬʠʪʠʥʘ ʪʝʤ ʚʳʰʝ, 

ʯʝʤ ʤʝʥʴʰʝ ʩʦʦʪʥʦʰʝʥʠʝ ʢʘʣʴʮʠʷ ʠ ʬʦʩʬʦʨʘ ʚ ʧʨʦʜʫʢʪʝ ʠ ʥʠʞʝ ʦʙʝʩ-

ʧʝʯʝʥʠʝ ʦʨʛʘʥʠʟʤʘ ʚʠʪʘʤʠʥʦʤ D. 

ɼʫʙʠʣʴʥʳʝ ʚʝʱʝʩʪʚʘ (ʪʘʥʥʠʥʳ), ʢʦʬʝʠʥ, ʥʝʢʦʪʦʨʳʝ ʙʘʣʣʘʩʪ-

ʥʳʝ ʩʦʝʜʠʥʝʥʠʷ ʤʦʛʫʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ ʬʘʢʪʦʨʳ, ʩʥʠʞʘʶʱʠʝ ʫʩ-

ʚʦʝʥʠʝ ʤʠʥʝʨʘʣʴʥʳʭ ʚʝʱʝʩʪʚ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʫʩʚʦʷʝʤʦʩʪʴ ʞʝʣʝʟʘ ʩʥʠʞʘʝʪʩʷ ʚ ʧʨʠʩʫʪʩʪʚʠʠ 

ʜʫʙʠʣʴʥʳʭ ʚʝʱʝʩʪʚ ʯʘʷ, ʧʦʩʢʦʣʴʢʫ ʦʥʠ ʦʙʨʘʟʫʶʪ ʩ ʥʠʤ ʭʝʣʘʪʥʳʝ ʩʦ-

ʝʜʠʥʝʥʠʷ, ʢʦʪʦʨʳʝ ʥʝ ʚʩʘʩʳʚʘʶʪʩʷ ʚ ʪʦʥʢʦʤ ʢʠʰʝʯʥʠʢʝ. ʊʘʢʦʝ ʚʦʟ-

ʜʝʡʩʪʚʠʝ ʜʫʙʠʣʴʥʳʭ ʚʝɦ ʝʩʪʚ ʥʝ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʥʘ ʛʝʤʦʚʦʝ ʞʝʣʝʟʦ 

ʤʷʩʘ, ʨʳʙʳ ʠ ʷʠʯʥʦʛʦ ʞʝʣʪʢʘ. ʀʟʙʳʪʦʯʥʦʝ ʧʦʪʨʝʙʣʝʥʠʝ ʯʘʷ ʧʨʠʚʦʜʠʪ 

ʢ ʩʥʠʞʝʥʠʶ ʫʩʚʦʝʥʠʷ ʡʦʜʘ. 
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ʅʝʙʣʘʛʦʧʨʠʷʪʥʦʝ ʚʣʠʷʥʠʝ ʜʫʙʠʣʴʥʳʭ ʠ ʙʘʣʣʘʩʪʥʳʭ ʩʦʝʜʠʥʝʥʠʡ 

(ʦʪʨʫʙʠ, ʯʝʨʥʳʡ ʭʣʝʙ, ʤʥʦʛʠʝ ʢʨʫʧʳ, ʦʚʦʱʠ, ʧʣʦʜʳ ï ʧʨʠ ʠʟʙʳʪʦʯʥʦʤ 

ʧʦʪʨʝʙʣʝʥʠʠ) ʥʘ ʫʩʚʦʷʝʤʦʩʪʴ ʞʝʣʝʟʘ ʪʦʨʤʦʟʠʪʩʷ ʘʩʢʦʨʙʠʥʦʚʦʡ ʢʠʩʣʦ-

ʪʦʡ, ʮʠʩʪʝʠʥʦʤ, ʢʘʣʴʮʠʝʤ, ʬʦʩʬʦʨʦʤ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʥʝʦʙʭʦʜʠ-

ʤʦʩʪʴ ʠʭ ʩʦʚʤʝʩʪʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʨʘʮʠʦʥʝ. 

ʂʦʬʝʠʥ, ʩʦʜʝʨʞʘʱʠʡʩʷ ʚ ʢʦʬʝ, ʧʨʠ ʠʟʙʳʪʦʯʥʦʤ ʝʛʦ ʧʦʪʨʝʙʣʝ-

ʥʠʠ ʘʢʪʠʚʠʟʠʨʫʝʪ ʚʳʜʝʣʝʥʠʝ ʠʟ ʦʨʛʘʥʠʟʤʘ ʢʘʣʴʮʠʷ, ʤʘʛʥʠʷ, ʥʘʪʨʠʷ, 

ʨʷʜʘ ʜʨʫʛʠʭ ʵʣʝʤʝʥʪʦʚ, ʫʚʝʣʠʯʠʚʘʷ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʪʨʝʙʥʦʩʪʴ ʦʨ-

ʛʘʥʠʟʤʘ ʚ ʥʠʭ. 

ʇʦʢʘʟʘʥʦ, ʯʪʦ ʠʟʙʳʪʦʯʥʦʝ ʧʦʪʨʝʙʣʝʥʠʝ ʧʨʦʜʫʢʪʦʚ ʩ ʜʦʩʪʘʪʦʯʥʦ 

ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʩʝʨʦʩʦʜʝʨʞʘʱʠʭ ʩʦʝʜʠʥʝʥʠʡ (ʟʦʙʦʛʝʥʦʚ ʠʣʠ 

ʩʪʨʫʤʦʛʝʥʦʚ) ʦʢʘʟʳʚʘʝʪ ʠʥʛʠʙʠʨʫʶʱʝʝ ʜʝʡʩʪʚʠʝ ʥʘ ʫʩʚʦʝʥʠʝ ʡʦʜʘ.  

ʂ ʪʘʢʠʤ ʧʨʦʜʫʢʪʘʤ ʦʪʥʦʩʷʪʩʷ ʢʘʧʫʩʪʘ (ʙʝʣʦʢʦʯʘʥʥʘʷ, ʮʚʝʪʥʘʷ, ʢʦʣʴ-

ʨʘʙʠ), ʪʫʨʥʝʧʩ, ʨʝʜʠʩ, ʥʝʢʦʪʦʨʳʝ ʙʦʙʦʚʳʝ, ʘʨʘʭʠʩ. 

 

3.4. ɸʣʢʦʛʦʣʴ 
 

ɸʣʢʦʛʦʣʴ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʨʘʬʠʥʠʨʦʚʘʥʥʳʡ ʧʨʦʜʫʢʪ 

ʧʠʪʘʥʠʷ, ʢʦʪʦʨʳʡ ʠʤʝʝʪ ʪʦʣʴʢʦ ʵʥʝʨʛʝʪʠʯʝʩʢʫʶ ʮʝʥʥʦʩʪʴ. ʇʨʠ ʦʢʠʩ-

ʣʝʥʠʠ 1 ʛ ʵʪʘʥʦʣʘ ʚʳʜʝʣʷʝʪʩʷ 7 ʢʢʘʣ ʵʥʝʨʛʠʠ; ʜʘʥʥʘʷ ʚʝʣʠʯʠʥʘ ʣʝʞʠʪ 

ʤʝʞʜʫ ʢʘʣʦʨʠʡʥʦʩʪʴʶ ʫʛʣʝʚʦʜʦʚ ʠ ʞʠʨʦʚ. ɸʣʢʦʛʦʣʴ ʥʝ ʷʚʣʷʝʪʩʷ ʠʩ-

ʪʦʯʥʠʢʦʤ ʢʘʢʠʭ-ʣʠʙʦ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ, ʧʦʵʪʦʤʫ ʝʛʦ ʯʘʩʪʦ ʥʘʟʳ-

ʚʘʶʪ ʠʩʪʦʯʥʠʢʦʤ çʭʦʣʦʩʪʳʭè ʢʘʣʦʨʠʡ. 

ɸʣʢʦʛʦʣʴ ʩʠʥʪʝʟʠʨʫʝʪʩʷ ʬʝʨʤʝʥʪʥʳʤʠ ʩʠʩʪʝʤʘʤʠ ʦʨʛʘʥʠʟʤʘ ʜʣʷ 

ʩʦʙʩʪʚʝʥʥʳʭ ʥʫʞʜ, ʠ ʚ ʪʝʯʝʥʠʝ ʜʥʷ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ ʩʧʦʩʦʙʝʥ ʩʠʥ-

ʪʝʟʠʨʦʚʘʪʴ ʦʪ 1 ʜʦ 9 ʛ ʵʪʠʣʦʚʦʛʦ ʩʧʠʨʪʘ. ʕʥʜʦʛʝʥʥʳʡ ʘʣʢʦʛʦʣʴ ʷʚʣʷ-

ʝʪʩʷ ʝʩʪʝʩʪʚʝʥʥʳʤ ʤʝʪʘʙʦʣʠʪʦʤ, ʠ ʬʝʨʤʝʥʪʥʳʭ ʤʦʱʥʦʩʪʝʡ ʦʨʛʘʥʠʟʤʘ 

ʚʧʦʣʥʝ ʭʚʘʪʘʝʪ ʜʣʷ ʝʛʦ ʦʢʠʩʣʝʥʠʷ ʚ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʮʝʣʷʭ. 

ʇʦ ʜʝʡʩʪʚʠʶ ʥʘ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ ʘʣʢʦʛʦʣʴ ʦʪʥʦʩʠʪʩʷ ʢ ʥʘʨʢʦ-

ʪʠʢʘʤ ʞʠʨʥʦʛʦ ʨʷʜʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʜʝʡʩʪʚʠʷ ʵʪʘʥʦʣʘ ʥʘ ʢʦʨʫ ʛʦʣʦʚʥʦ-

ʛʦ ʤʦʟʛʘ ʥʘʩʪʫʧʘʝʪ ʦʧʴʷʥʝʥʠʝ ʩ ʭʘʨʘʢʪʝʨʥʳʤ ʘʣʢʦʛʦʣʴʥʳʤ ʚʦʟʙʫʞʜʝ-

ʥʠʝʤ. ɺ ʙʦʣʴʰʠʭ ʜʦʟʘʭ ʦʥ ʦʢʘʟʳʚʘʝʪ ʧʩʠʭʦʪʨʦʧʥʦʝ (ʥʘʨʢʦʪʠʯʝʩʢʦʝ) 

ʜʝʡʩʪʚʠʝ. 

ʉʤʝʨʪʝʣʴʥʘʷ ʜʦʟʘ ï ʦʢʦʣʦ 300 ʤʣ 96 %-ʛʦ ʩʧʠʨʪʘ, ʫ ʧʨʠʚʳʯʥʳʭ  

ʢ ʘʣʢʦʛʦʣʶ ï ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ. ʋ ʜʝʪʝʡ ʩʤʝʨʪʝʣʴʥʦʡ ʤʦʞʝʪ ʦʢʘʟʘʪʴ-

ʩʷ ʜʦʟʘ ʦʪ 6 ʜʦ 30 ʤʣ 96 %-ʛʦ ʩʧʠʨʪʘ. ʊʦʢʩʠʯʝʩʢʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʘʣʢʦ-

ʛʦʣʷ ʚ ʢʨʦʚʠ ʩʦʩʪʘʚʣʷʝʪ 1,5 ʛ/ʣ, ʩʤʝʨʪʝʣʴʥʘʷ ï 3,5 ʛ/ʣ. ɹʳʩʪʨʦ ï ʚ ʪʝ-

ʯʝʥʠʝ 40ï90 ʤʠʥ ï ʚʩʘʩʳʚʘʝʪʩʷ ʚ ʞʝʣʫʜʢʝ (20 %) ʠ ʪʦʥʢʦʤ ʢʠʰʝʯ-
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ʥʠʢʝ  (80 %). ɺʳʚʦʜʠʪʩʷ ʠʟ ʦʨʛʘʥʠʟʤʘ ʯʝʨʝʟ ʣʝʛʢʠʝ ʠ ʩ ʤʦʯʦʡ ʚ ʪʝʯʝ-

ʥʠʝ ʦʪ  7 ʜʦ 12 ʯ. 

ʇʨʠ ʧʦʪʨʝʙʣʝʥʠʠ ʘʣʢʦʛʦʣʷ ʚ ʙʦʣʴʰʠʭ ʢʦʣʠʯʝʩʪʚʘʭ ʬʝʨʤʝʥʪʳ  

ʥʝ ʩʧʨʘʚʣʷʶʪʩʷ ʩ ʝʛʦ ʦʢʠʩʣʝʥʠʝʤ, ʧʨʦʠʩʭʦʜʠʪ ʥʘʢʦʧʣʝʥʠʝ ʵʪʠʣʦʚʦʛʦ 

ʩʧʠʨʪʘ ʠ ʫʢʩʫʩʥʦʛʦ ʘʣʴʜʝʛʠʜʘ (ʧʨʦʤʝʞʫʪʦʯʥʳʡ ʧʨʦʜʫʢʪ ʦʢʠʩʣʝʥʠʷ), 

ʯʪʦ ʚʳʟʳʚʘʝʪ ʩʠʤʧʪʦʤʳ ʦʙʰʠʨʥʦʡ ʠʥʪʦʢʩʠʢʘʮʠʠ: ʛʦʣʦʚʥʘʷ ʙʦʣʴ, 

ʪʦʰʥʦʪʘ, ʘʨʠʪʤʠʷ ʩʝʨʜʝʯʥʳʭ ʩʦʢʨʘʱʝʥʠʡ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʣʢʦʛʦʣʴ 

ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʘʥʪʠʘʣʠʤʝʥʪʘʨʥʳʡ ʬʘʢʪʦʨ ʧʠʪʘʥʠʷ, ʧʨʠʚʦ-

ʜʷʱʠʡ ʢ ʩʧʝʮʠʬʠʯʝʩʢʠʤ ʥʘʨʫʰʝʥʠʷʤ ʦʙʤʝʥʘ ʚʝɦ ʝʩʪʚ. 

ʋ ʣʶʜʝʡ, ʧʦʪʨʝʙʣʷʶʱʠʭ ʙʦʣʴʰʠʝ ʢʦʣʠʯʝʩʪʚʘ ʘʣʢʦʛʦʣʷ, ʦʙʥʘʨʫ-

ʞʠʚʘʝʪʩʷ ʜʝʬʠʮʠʪ ʥʝʟʘʤʝʥʠʤʳʭ ʚʝʱʝʩʪʚ. ʂʘʢ ʧʨʠʤʝʨ, ʵʪʦ ʪʷʞʝʣʳʝ 

ʚʠʜr ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ ʚʠʪʘʤʠʥʦʚ: ʘʣʢʦʛʦʣʴʥʳʝ ʬʦʨʤʳ ʧʦʣʠʥʝʚʨʠʪʘ, 

ʧʝʣʣʘʛʨʳ, ʙʝʨʠ-ʙʝʨʠ ʠ ʪ. ʧ., ʘ ʪʘʢʞʝ ʛʠʧʦʛʣʠʢʝʤʠʷ, ʧʦʩʢʦʣʴʢʫ ʵʪʘʥʦʣ 

ʙʣʦʢʠʨʫʝʪ ʩʠʥʪʝʟ ʛʣʶʢʦʟʳ ʠʟ ʣʘʢʪʘʪʘ ʠ ʘʤʠʥʦʢʠʩʣʦʪ. 

ʍʨʦʥʠʯʝʩʢʦʝ ʧʦʪʨʝʙʣʝʥʠʝ ʘʣʢʦʛʦʣʴʥʳʭ ʥʘʧʠʪʢʦʚ ʧʨʠʚʦʜʠʪ  

ʥʝ ʪʦʣʴʢʦ ʢ ʘʚʠʪʘʤʠʥʦʟʘʤ, ʥʦ ʠ ʢ ʥʘʨʫʰʝʥʠʶ ʫʛʣʝʚʦʜʥʦʛʦ, ʞʠʨʦʚʦʛʦ 

ʠ ʙʝʣʢʦʚʦʛʦ ʦʙʤʝʥʘ ʠ ʟʘʢʘʥʯʠʚʘʝʪʩʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʙʠʦʭʠʤʠʯʝʩʢʦʡ ʢʘ-

ʪʘʩʪʨʦʬʦʡ ʩ ʪʷʞʝʣʳʤʠ ʧʘʪʦʣʦʛʠʷʤʠ. ʂʨʦʤʝ ʪʦʛʦ, ʘʣʢʦʛʦʣʴ ʦʙʣʘʜʘʝʪ 

ʥʘʨʢʦʪʠʯʝʩʢʠʤ ʜʝʡʩʪʚʠʝʤ, ʚʳʟʳʚʘʷ ʫʩʪʦʡʯʠʚʫʶ ʟʘʚʠʩʠʤʦʩʪʴ, ʢʦʪʦʨʘʷ 

ʧʨʠʚʦʜʠʪ ʢ ʥʝʛʘʪʠʚʥʳʤ ʠʟʤʝʥʝʥʠʷʤ ʧʩʠʭʠʢʠ ʠ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʢ ʜʝ-

ʛʨʘʜʘʮʠʠ ʣʠʯʥʦʩʪʠ. 
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4. ʊʆʂʉʀʏɽʉʂʀɽ  ɺɽʑɽʉʊɺɸ  ʇʈʀʈʆɼʅʆɻʆ 
ʇʈʆʀʉʍʆɾɼɽʅʀʗ 

 

ʉʨʝʜʠ ʦʙʠʪʘʶʱʠʭ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʞʠʚʦʪʥʳʭ ʠ ʨʘʩʪʝʥʠʡ ʠʤʝʝʪʩʷ 

ʥʝʤʘʣʦ ʚʠʜʦʚ, ʢʦʪʦʨʳʝ ʧʨʠʥʷʪʦ ʥʘʟʳʚʘʪʴ ʷʜʦʚʠʪʳʤʠ. ʏʘʱʝ ʚʩʝʛʦ ʧʦ-

ʥʷʪʠʝ ʷʜʦʚʠʪʦʩʪʠ ʘʩʩʦʮʠʠʨʫʝʪʩʷ ʩ ʪʦʡ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʦʧʘʩʥʦʩʪʴʶ, 

ʢʦʪʦʨʫʶ ʥʝʩʫʪ ʜʣʷ ʯʝʣʦʚʝʢʘ ʪʘʢʠʝ ʞʠʚʦʪʥʳʝ, ʢʘʢ ʟʤʝʠ, ʧʘʫʢʠ, ʞʘʣʦ-

ʥʦʩʥʳʝ ʥʘʩʝʢʦʤʳʝ ʠ ʜʨʫʛʠʝ, ʘ ʪʘʢʞʝ ʪʘʢʠʝ ʨʘʩʪʝʥʠʷ, ʢʘʢ ʙʝʣʝʥʘ, 

ʚʦʣʯʥʠʢ, ʜʫʨʤʘʥ ʠ ʪ. ʜ. 

ʗʜʳ, ʚʳʨʘʙʘʪʳʚʘʝʤʳʝ ʞʠʚʳʤʠ ʦʨʛʘʥʠʟʤʘʤʠ, ʩʣʫʞʘʪ ʭʠʤʠʯʝ-

ʩʢʠʤʠ ʬʘʢʪʦʨʘʤʠ, ʫʯʘʩʪʚʫʶʱʠʤʠ ʚ ʤʝʞʚʠʜʦʚʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷʭ. 

ʇʨʠʤʝʨʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʜʣʷ ʟʘʱʠʪʳ ʠ ʥʘʧʘʜʝ-

ʥʠʷ ʚʩʪʨʝʯʘʶʪʩʷ ʢʘʢ ʩʨʝʜʠ ʞʠʚʦʪʥʳʭ, ʪʘʢ ʠ ʩʨʝʜʠ ʨʘʩʪʝʥʠʡ. ɺʝʱʝʩʪ-

ʚʘ, ʫʯʘʩʪʚʫʶʱʠʝ ʚ ʘʣʣʝʣʦʭʠʤʠʯʝʩʢʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷʭ ʠ ʧʨʠʥʦʩʷʱʠʝ 

ʧʦʣʴʟʫ ʦʨʛʘʥʠʟʤʫ-ʧʨʦʜʫʮʝʥʪʫ, ʥʘʟʳʚʘʶʪʩʷ ʘʣʣʦʤʦʥʘʤʠ. ʂ ʠʭ ʯʠʩʣʫ 

ʦʪʥʦʩʷʪʩʷ ʷʜʳ, ʚʳʨʘʙʘʪʳʚʘʝʤʳʝ ʞʠʚʦʪʥʳʤʠ ï ʟʦʦʪʦʢʩʠʥʳ ʠ ʨʘʩʪʝ-

ʥʠʷʤʠ ï ʬʠʪʦʪʦʢʩʠʥʳ. 

 

4.1. ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʞʠʚʦʪʥʳʭ ʦʨʛʘʥʠʟʤʦʚ 
ʩ ʧʦʟʠʮʠʠ ʪʦʢʩʠʯʥʦʩʪʠ 

 

ɺʩʝ ʞʠʚʦʪʥʳʝ ʦʨʛʘʥʠʟʤʳ ʩ ʧʦʟʠʮʠʠ ʪʦʢʩʠʯʥʦʩʪʠ ʤʦʞʥʦ ʨʘʟ-

ʜʝʣʠʪʴ ʥʘ ʜʚʝ ʛʨʫʧʧʳ ï ʧʝʨʚʠʯʥʦ-ʷʜʦʚʠʪʳʝ ʠ ʚʪʦʨʠʯʥʦ-ʷʜʦʚʠʪʳʝ. 

ʂ ʧʝʨʚʠʯʥʦ-ʷʜʦʚʠʪʳʤ ʦʪʥʦʩʷʪʩʷ ʩʫʱʝʩʪʚʘ, ʷʜʦʚʠʪʦʩʪʴ ʢʦʪʦʨʳʭ 

ʷʚʣʷʝʪʩʷ ʚʠʜʦʚʳʤ ʧʨʠʟʥʘʢʦʤ ʠ ʚʩʪʨʝʯʘʝʪʩʷ ʫ ʚʩʝʭ ʦʩʦʙʝʡ ʜʘʥʥʦʛʦ ʚʠ-

ʜʘ: ʷʜʦʚʠʪʳʝ ʟʤʝʠ, ʥʘʩʝʢʦʤʳʝ, ʨʳʙʳ. ʂʘʢ ʧʨʘʚʠʣʦ, ʧʝʨʚʠʯʥʦ-ʷʜʦʚʠ-

ʪʳʝ ʞʠʚʦʪʥʳʝ ʥʝ ʷʚʣʷʶʪʩʷ ʦʙʲʝʢʪʘʤʠ ʧʠʪʘʥʠʷ, ʧʦʩʢʦʣʴʢʫ ʠʭ ʟʦʦʪʦʢ-

ʩʠʥʳ ʦʙʣʘʜʘʶʪ ʚʳʩʦʢʦʡ ʪʦʢʩʠʯʥʦʩʪʴʶ ʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʨʝʘʣʥɹʫʶ 

ʦʧʘʩʥʦʩʪʴ ʜʣʷ ʯʝʣʦʚʝʢʘ, ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʠ ʜʦʤʘʰʥʠʭ ʞʠʚʦʪ-

ʥʳʭ. ʆʜʥʘʢʦ ʵʪʠ ʷʜʦʚʠʪʳʝ ʚʝʱʝʩʪʚʘ ʟʘʯʘʩʪʫʶ ʩʣʫʞʘʪ ʠʩʪʦʯʥʠʢʘʤʠ 

ʮʝʥʥʳʭ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ, ʧʨʠʤʝʥʷʝʤʳʭ ʚ ʬʘʨʤʘʢʦʣʦ-

ʛʠʠ ʠ ʤʝʜʠʮʠʥʝ. 

ʀʟʚʝʩʪʥʳ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʧʝʨʚʠʯʥʦ-ʷʜʦʚʠʪʳʭ ʛʠʜʨʦʙʠʦʥʪʦʚ.  

ʂ ʧʦʩʪʦʷʥʥʦ ʷʜʦʚʠʪʳʤ ʤʦʛʫʪ ʙʳʪʴ ʦʪʥʝʩʝʥʳ ʠʛʣʦʙʨʶʭʠ (ʨʦʜʳ Tetro-

don, Spheroides). ʀʢʨʘ, ʚʥʫʪʨʝʥʥʦʩʪʠ ʠ ʤʷʩʦ ʠʛʣʦʙʨʶʭʦʚ, ʚʩʪʨʝʯʘʶ-

ʱʠʭʩʷ ʫ ʙʝʨʝʛʦʚ ʗʧʦʥʠʠ ʠ ʂʠʪʘʷ, ʩʠʣʴʥʦ ʷʜʦʚʠʪʳ ʠ, ʧʦ ʜʘʥʥʳʤ ʷʧʦʥ-

ʩʢʠʭ ʘʚʪʦʨʦʚ, ʚʳʟʳʚʘʶʪ ʩʨʝʜʠ ʧʨʠʙʨʝʞʥʦʛʦ ʥʘʩʝʣʝʥʠʷ ʥʝʨʝʜʢʦ ʩʤʝʨ-

ʪʝʣʴʥʳʝ ʦʪʨʘʚʣʝʥʠʷ. ʇʨʠʤʝʨʦʤ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʨʳʙʘ ʬʫʛʫ: ʚ 3106 ʩʣʫ-
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ʯʘ̫ʭ ʦʪʨʘʚʣʝʥʠʡ 2090 ʠʟ ʥʠʭ ʙʳʣʠ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ rʩʦ ʩʤʝʨʪʝʣʴʥʳʤ 

ʠʩʭʦʜʦʤ. ʀʢʨʘ ʵʪʦʡ ʨʳʙʳ ʥʘʩʪʦʣʴʢʦ ʷʜʦʚʠʪʘ, ʯʪʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʘʢ 

ʩʨʝʜʩʪʚʦ ʜʣʷ ʩʘʤʦʫʙʠʡʩʪʚʘ. ʀʟ ʠʢʨʳ ʚʳʜʝʣʝʥ ʷʜ ï ʪʝʪʨʦʜʦʢʩʠʥ, ʚʳʟʳ-

ʚʘʶʱʠʡ ʯʝʨʝʟ 10 ʤʠʥ ʧʘʨʘʣʠʯ ʩʝʨʜʮʘ ʠ ʜʳʭʘʥʠʷ, ʘ ʪʘʢʞʝ ʷʚʣʝʥʠʷ ʛʘ-

ʩʪʨʦʵʥʪʝʨʠʪʘ. ʉʠʤʧʪʦʤʘʤʠ ʦʪʨʘʚʣʝʥʠʷ ʷʚʣʷʶʪʩʷ ʛʦʣʦʚʦʢʨʫʞʝʥʠʝ, ʛʦ-

ʣʦʚʥʘʷ ʙʦʣʴ, ʙʦʣʠ ʚ ʞʝʣʫʜʢʝ, ʦʙʤʦʨʦʯʥʦʝ ʩʦʩʪʦʷʥʠʝ, ʧʘʨʝʟ ʢʦʥʝʯʥʦ-

ʩʪʝʡ, ʥʝʷʩʥʘʷ ʨʝʯʴ, ʦʪʩʫʪʩʪʚʠʝ ʟʨʘʯʢʦʚʦʡ ʨʝʘʢʮʠʠ, ʨʘʩʩʪʨʦʡʩʪʚʦ ʜʳ-

ʭʘʥʠʷ ʠ ʩʝʨʜʝʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʉʤʝʨʪʴ ʥʘʩʪʫʧʘʝʪ ʧʨʠ ʦʩʪʘʥʦʚʢʝ 

ʜʳʭʘʥʠʷ ʯʝʨʝʟ ʥʝʩʢʦʣʴʢʦ ʯʘʩʦʚ ʧʦʩʣʝ ʫʧʦʪʨʝʙʣʝʥʠʷ ʨʳʙʳ. ɺ ʣʝʯʝʥʠʠ 

ʦʪʨʘʚʣʝʥʠʷ ʷʧʦʥʩʢʠʝ ʚʨʘʯʠ ʧʨʠʤʝʥʷʶʪ, ʢʨʦʤʝ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʜʳʭʘ-

ʥʠʷ ʠ ʬʘʨʘʜʠʟʘʮʠʠ, ʠʥʲʝʢʮʠʠ ʘʜʨʝʥʘʣʠʥʘ ʩ ʵʢʩʪʨʘʢʪʦʤ ʛʠʧʦʬʠʟʘ. 

ʗʧʦʥʮʳ ʫʧʦʪʨʝʙʣʷʶʪ ʚ ʧʠʱʫ ʨʳʙʫ ʬʫʛʫ ʧʦʩʣʝ ʧʦʚʪʦʨʥʦʡ ʚʚrʘʨʢʠ  

ʠ ʫʜʘʣʝʥʠʷ ʦʪʚʘʨʘ. ʆʜʥʘʢʦ ʚ ʥʝʢʦʪʦʨʳʝ ʧʝʨʠʦʜʳ ʛʦʜʘ ʚ ʗʧʦʥʠʠ ʚʦʚʩʝ 

ʟʘʧʨʝʱʘʝʪʩʷ ʣʦʚʣʷ ʠʛʣʦʙʨʭʁʦʚ. 

ʋ ʥʘʰʠʭ ʜʘʣʴʥʝʚʦʩʪʦʯʥʳʭ ʙʝʨʝʛʦʚ (ʟʘʣʠʚ ʆʣʴʛʠ; ʇʝʪʨʘ ɺʝʣʠʢʦ-

ʛʦ) ʚʩʪʨʝʯʘʝʪʩʷ ʨʘʟʥʦʚʠʜʥʦʩʪʴ ʠʛʣʦʙʨʶʭʘ, ʥʦʩʷʱʘʷ ʥʘʟʚʘʥʠʝ çʩʝʚʝʨ-

ʥʘʷ ʩʦʙʘʢʘ-ʨʳʙʘè (Spheroides borealis). ɺʦ ʚʨʝʤʷ ɺʝʣʠʢʦʡ ʆʪʝʯʝʩʪ-

ʚʝʥʥʦʡ ʚʦʡʥʳ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʪʘʢʞʝ ʦʪʤʝʯʘʣʠʩʴ ʩʣʫʯʘʠ ʦʪʨʘʚʣʝʥʠʷ 

ʵʪʦʡ ʨʳʙʦʡ ʩʦ ʩʤʝʨʪʝʣʴʥʳʤʠ ʠʩʭʦʜʘʤʠ. ʂʣʠʥʠʢʘ ʦʪʨʘʚʣʝʥʠʷ ʙʳʣʘ 

ʘʥʘʣʦʛʠʯʥʘ ʦʪʨʘʚʣʝʥʠʷʤ, ʥʘʙʣʶʜʘʶʱʠʤʩʷ ʚ ʗʧʦʥʠʠ, ʦʜʥʘʢʦ ʚ ʟʥʘʯʠ-

ʪʝʣʴʥʦ ʦʩʣʘʙʣʝʥʥʦʡ ʬʦʨʤʝ. ɺ ʜʚʫʭ ʦʧʫʙʣʠʢʦʚʘʥʥʳʭ ʩʣʫʯʘʷʭ ʦʪʨʘʚʣʝ-

ʥʠʝ ʧʨʦʠʟʦʰʣʦ ʦʪ ʫʧʦʪʨʝʙʣʝʥʠʷ ʚ ʧʠʱʫ ʤʦʣʦʢ ʩʦʙʘʢʠ-ʨʳʙʳ. ʀʥʢʫʙʘ-

ʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʚ ʵʪʠʭ ʩʣʫʯʘʷʭ ʢʦʣʝʙʘʣʩʷ ʦʪ 30 ʤʠʥ ʜʦ 8 ʯ ʚ ʟʘʚʠʩʠ-

ʤʦʩʪʠ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʩʲʝʜʝʥʥʳʭ ʤʦʣʦʢ. ɹʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʤʦʣʦʢ 

ʦʙʫʩʣʦʚʠʣʦ ʠ ʙʦʣʝʝ ʪʷʞʝʣʦʝ ʪʝʯʝʥʠʝ ʠ ʠʩʭʦʜʳ ʦʪʨʘʚʣʝʥʠʷ. ɺ ʦʜʥʦʤ 

ʩʣʫʯʘʝ ʙʦʣʴʥʦʡ, ʫʧʦʪʨʝʙʣʷʚʰʠʡ ʚ ʧʠʱʫ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʤʦʣʦʢʠ ʩʦʙʘ-

ʢʠ-ʨʳʙʳ, ʧʦʛʠʙ ʯʝʨʝʟ 1 ʯ 20 ʤʠʥ ʧʦʩʣʝ ʝʜʳ. ʇʦʣʘʛʘʶʪ, ʯʪʦ ʚʘʨʝʥʦʝ 

ʤʷʩʦ ʩʦʙʘʢʠ-ʨʳʙʳ ʪʦʢʩʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʥʝ ʦʙʣʘ-

ʜʘʝʪ ʠ ʦʪʨʘʚʣʝʥʠʡ ʥʝ ʚʳʟʚrʘʝʪ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʚʳʰʝʩʢʘʟʘʥʥʦʝ, ʧʝʨʝʨʘʙʦʪʢʘ ʷʜʦʚʠʪʳʭ ʨʳʙ, ʩʦʜʝʨ-

ʞʘʱʠʭ ʪʝʪʨʦʜʦʢʩʠʥ, ʷʚʣʷʝʪʩʷ ʚʝʩʴʤʘ ʨʝʥʪʘʙʝʣʴʥʦʡ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, 

ʯʪʦ ʪʝʪʨʦʜʦʢʩʠʥ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʤʝʜʠʮʠʥʝ, ʪʘʢ ʢʘʢ ʦʙʣʘʜʘʝʪ ʰʠʨʦʢʠʤ 

ʩʧʝʢʪʨʦʤ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʜʝʡʩʪʚʠʷ: ʚʳʟʳʚʘʝʪ ʧʦʥʠʞʝʥʠʝ ʘʨʪʝʨʠ-

ʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ, ʠʟʤʝʥʝʥʠʝ ʙʠʦʧʦʪʝʥʮʠʘʣʦʚ, ʦʢʘʟʳʚʘʝʪ ʩʠʣʴʥʦʝ 

ʦʙʝʟʙʦʣʠʚʘʶʱʝʝ ʜʝʡʩʪʚʠʝ ʠ ʜʨ. 

ʗʜʦʚʠʪʳʤ ʷʚʣʷʝʪʩʷ ʩʣʠʟʠʩʪʳʡ ʩʝʢʨʝʪ ʢʦʞʥʳʭ ʞʝʣʝʟ ʤʠʥʦʛ, ʢʦ-

ʪʦʨʳʡ ʧʝʨʝʜ ʢʫʣʠʥʘʨʥʦʡ ʦʙʨʘʙʦʪʢʦʡ ʜʦʣʞʝʥ ʦʙʷʟʘʪʝʣʴʥʦ ʫʜʘʣʷʪʴʩʷ 

ʧʫʪʝʤ ʟʘʩʳʧʢʠ ʩʦʣʴʶ ʞʠʚʳʭ ʤʠʥʦʛ ʠ ʧʦʩʣʝʜʫʶʱʠʤ ʩʪʠʨʘʥʠʝʤ ʠ ʩʤʳ-
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ʚʘʥʠʝʤ ʚʳʩʪʫʧʠʚʰʝʡ ʩʣʠʟʠ. ɿʘʬʠʢʩʠʨʦʚʘʥʳ ʩʣʫʯʘʠ ʦʪʨʘʚʣʝʥʠʷ ʩʚʝ-

ʞʝʚʘʨʝʥʳʤʠ ʤʠʥʦʛʘʤʠ, ʢʦʪʦʨʳʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʥʝ ʙʳʣʠ ʦʙʝʟʚʨʝʞʝʥʳ. 

ʂ ʧʝʨʚʠʯʥʦ-ʷʜʦʚʠʪʳʤ ʦʪʥʦʩʷʪʩʷ ʪʘʢʞʝ ʞʠʚʦʪʥʳʝ, ʫ ʢʦʪʦʨʳʭ 

ʷʜʦʚʠʪʳʝ ʤʝʪʘʙʦʣʠʪʳ ʚʳʨʘʙʘʪʳʚʘʶʪʩʷ ʚ ʦʨʛʘʥʠʟʤʝ ʠ ʥʘʢʘʧʣʠʚʘʶʪʩʷ 

ʚ ʨʘʟʣʠʯʥʳʭ ʦʨʛʘʥʘʭ ʠ ʪʢʘʥʷʭ (ʧʠʱʝʚʘʨʠʪʝʣʴʥʳʭ, ʧʦʣʦʚʳʭ) ʣʠʰʴ ʥʘ 

ʦʧʨʝʜʝʣʝʥʥʳʭ ʵʪʘʧʘʭ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ. 

ʅʘʧʨʠʤʝʨ, ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʲʝʜʦʙʥʳʭ ʨʳʙ ʤʦʞʝʪ ʚʨʝʤʝʥʥʦ 

ʧʨʠʦʙʨʝʪʘʪʴ ʷʜʦʚʠʪʳʝ ʩʚʦʡʩʪʚʘ. ʕʪʦ ʪʝʩʥʦ ʩʚʷʟʘʥʦ ʩ ʮʠʢʣʠʯʥʦʩʪʴʶ ʠʭ 

ʥʝʨʝʩʪʘ. ɺʦ ʚʨʝʤʷ ʥʝʨʝʩʪʘ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʚ ʦʨʛʘʥʠʟʤʝ 

ʨʳʙ ʧʦʜʚʝʨʛʘʶʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʤ ʠʟʤʝʥʝʥʠʷʤ: ʧʦʷʚʣʷʶʪʩʷ ʙʠʦʛʝʥʥʳʝ 

ʚʝʱʝʩʪʚʘ, ʦʙʣʘʜʘʶʱʠʝ ʚʳʩʦʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʠ ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ 

ʷʚʣʷʶʱʠʝʩʷ ʧʨʠʯʠʥʦʡ ʨʳʙʥʳʭ ʦʪʨʘʚʣʝʥʠʡ. ʅʝ ʪʦʣʴʢʦ ʥʝʨʝʩʪ ʤʦʞʝʪ 

ʦʙʫʩʣʦʚʣʠʚʘʪʴ ʧʦ̫ ʚʣʝʥʠʝ ʪʦʢʩʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʫ ʨʳʙ. ʀʥʦʛʜʘ ʠʛʨʘʶʪ 

ʨʦʣʴ ʠʟʤʝʥʝʥʠʷ ʫʩʣʦʚʠʡ ʧʠʪʘʥʠʷ ʨʳʙ ï ʧʦʷʚʣʝʥʠʝ ʪʦʢʩʠʯʝʩʢʠʭ ʢʦʨ-

ʤʦʚʳʭ ʚʝʱʝʩʪʚ. ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ, ʢʘʢ ʧʨʘʚʠʣʦ, ʷʜʦʚʠʪʳʤʠ 

ʩʚʦʡʩʪʚʘʤʠ ʦʙʣʘʜʘʶʪ ʥʝ ʚʩʝ ʯʘʩʪʠ ʦʨʛʘʥʠʟʤʘ ʨʳʙʳ. ʅʘʠʙʦʣʝʝ ʷʜʦʚʠ-

ʪʳ ʢʨʦʚʴ, ʧʝʯʝʥʴ ʠ, ʦʩʦʙʝʥʥʦ, ʠʢʨʘ ʠ ʤʦʣʦʢʠ. 

ʄʘʨʠʥʢʘ (Schizothorax argentatus, Schizothorax oxigensis) ʦʪʥʦ-

ʩʠʪʩʷ ʢ ʩʝʤʝʡʩʪʚʫ ʢʘʨʧʦʚʳʭ, ʥʘʩʝʣʷʝʪ ʦʟʝʨʘ ɹʘʣʭʘʰ, ʀʩʩʳʢ-ʂʫʣʴ  

ʠ ʙʘʩʩʝʡʥʳ ʩʚʟ̫ʘʥʥʳʭ ʩ ʥʠʤʠ ʨʝʢ. ʄʝʩʪʥʳʝ ʞʠʪʝʣʠ ʩʯʠʪʘʶʪ ʤʘʨʠʥʢʫ 

ʩʲʝʜʦʙʥʦʡ ʨʳʙʦʡ ʧʨʠ ʫʩʣʦʚʠʠ ʫʜʘʣʝʥʠʷ ʯʝʨʥʦʡ ʧʨʠʩʪʝʥʦʯʥʦʡ ʧʣʝʥ-

ʢʠ, ʚʥʫʪʨʝʥʥʦʩʪʝʡ, ʘ ʪʘʢʞʝ ʛʦʣʦʚʳ. ʗʜʦʚʠʪʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʦʙʣʘʜʘʝʪ 

ʥʝ ʧʨʠʩʪʝʥʦʯʥʘʷ ʧʣʝʥʢʘ, ʘ ʪʦʣʴʢʦ ʠʢʨʘ ʠ ʤʦʣʦʢʠ. ʗʜʦʚʠʪʦʝ ʥʘʯʘʣʦ ï 

ʮʠʧʨʠʥʠʜʠʥ ï ʠʤʝʝʪ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʥʝʙʝʣʢʦʚʫʶ ʧʨʠʨʦʜʫ, ʭʠʤʠʯʝʩʢʘʷ 

ʩʪʨʫʢʪʫʨʘ ʝʛʦ ʥʝ ʫʩʪʘʥʦʚʣʝʥʘ. ʊʦʢʩʠʥ ʦʯʝʥʴ ʩʪʦʝʢ. ʂʠʧʷʯʝʥʠʝ, ʩʦʣʝ-

ʥʠʝ ʠ ʢʦʧʯʝʥʠʝ ʥʘ ʪʦʢʩʠʥ ʥʝ ʜʝʡʩʪʚʫʶʪ. ʅʝ ʚʩʝʛʜʘ ʫʜʘʣʝʥʠʝ ʠʢʨʳ  

ʠ ʧʨʠʩʪʝʥʦʯʥʦʡ ʯʝʨʥʦʡ ʧʣʝʥʢʠ ʠʟ ʨʳʙʳ ʷʚʣʷʝʪʩʷ ʥʘʜʝʞʥʳʤ ʩʨʝʜʩʪ-

ʚʦʤ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʦʪʨʘʚʣʝʥʠʡ. ʆʩʪʘʚʣʝʥʠʝ ʚʥʫʪʨʝʥʥʦʩʪʝʡ ʚ ʫʩ-

ʥʫʚʰʝʡ ʨʳʙʝ ʥʘ ʙʦʣʝʝ ʠʣʠ ʤʝʥʝʝ ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ  

ʢ ʧʝʨʝʭʦʜʫ ʪʦʢʩʠʥʦʚ ʚ ʤʳʰʝʯʥʫʶ ʪʢʘʥʴ ʨʳʙʳ. ʕʪʠʤ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦʤ 

ʦʙʲʷʩʥʷʶʪʩʷ ʦʪʨʘʚʣʝʥʠʷ ʩʦʣʝʥʦʡ ʤʘʨʠʥʢʦʡ, ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ ʯʪʦ ʧʝʨʝʜ 

ʫʧʦʪʨʝʙʣʝʥʠʝʤ ʝʝ ʚ ʧʠʱʫ ʚʩʝ ʚʥʫʪʨʝʥʥʦʩʪʠ ʚʤʝʩʪʝ ʩ ʯʝʨʥʦʡ ʧʣʝʥʢʦʡ 

ʙʳʣʠ ʫʜʘʣʝʥʳ. 

ʗʚʣʝʥʠʷ ʦʪʨʘʚʣʝʥʠʷ ʥʘʩʪʫʧʘʶʪ ʯʝʨʝʟ 2ï4 ʯ ʧʦʩʣʝ ʫʧʦʪʨʝʙʣʝʥʠʷ 

ʚ ʧʠʱʫ ʠʢʨʳ ʠʣʠ ʨʳʙʳ ʩ ʥʝʫʜʘʣʝʥʥʳʤʠ ʠʢʨʦʡ ʠʣʠ ʤʦʣʦʢʘʤʠ. ɺʦʟʥʠ-

ʢʘʶʪ ʨʚʦʪʘ ʠ ʩʠʣʴʥʳʡ ʧʦʥʦʩ, ʠʥʦʛʜʘ ʩ ʢʨʦʚʴʶ, ʫʧʘʜʦʢ ʩʝʨʜʝʯʥʦʡ ʜʝʷ-

ʪʝʣʴʥʦʩʪʠ, ʛʦʣʦʚʥʘʷ ʙʦʣʴ ʠ ʧʦʪʝʨʷ ʩʦʟʥʘʥʠʷ ʚ ʪʷʞʝʣʳʭ ʩʣʫʯʘʷʭ. ʉʦ-

ʩʪʦʷʥʠʝ ʙʦʣʴʥʦʛʦ ʚ ʧʝʨʚʳʡ ʜʝʥʴ ʥʘʧʦʤʠʥʘʝʪ ʘʣʴʛʠʜʥʳʡ ʧʝʨʠʦʜ ʭʦʣʝ-
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ʨʳ. ʇʦʚʳʰʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʝ ʥʘʙʣʶʜʘʝʪʩʷ. ɺ ʦʪʥʦʩʠ-

ʪʝʣʴʥʦ ʣʝʛʢʠʭ ʩʣʫʯʘʷʭ ʦʩʪʨʳʝ ʦʪʨʘʚʣʝʥʠʷ ʧʨʦʭʦʜʷʪ ʥʘ 2ï4-ʡ ʜʝʥʴ, ʦʜ-

ʥʘʢʦ ʦʢʦʥʯʘʪʝʣʴʥʦʝ ʚʳʟʜʦʨʦʚʣʝʥʠʝ ʥʘʩʪʫʧʘʝʪ ʯʝʨʝʟ ʥʝʩʢʦʣʴʢʦ ʥʝʜʝʣʴ. 

ʆʪʤʝʯʘʶʪʩʷ ʪʘʢʞʝ ʣʝʪʘʣʴʥʳʝ ʠʩʭʦʜʳ, ʧʨʠʯʝʤ ʥʘ ʚʩʢʨʳʪʠʠ ʦʙʥʘʨʫ-

ʞʠʚʘʶʪʩʷ ʨʝʟʢʦʝ ʚʦʩʧʘʣʝʥʠʝ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʞʝʣʫʜʦʯʥʦ-

ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ, ʛʝʤʦʨʨʘʛʠʠ ʠ ʥʝʢʨʦʪʠʯʝʩʢʠʝ ʦʯʘʛʠ ʚ ʩʣʠʟʠʩʪʦʡ  

ʠ ʧʦʜʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʘʭ. 

ʃʝʯʝʥʠʝ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʨʦʤʳʚʘʥʠʠ ʞʝʣʫʜʢʘ, ʜʘʯʝ ʫʛʣʷ, ʚʥʫʪʨʠ-

ʚʝʥʥʦʤ ʚʚʝʜʝʥʠʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʩʪʚʦʨʘ, ʛʣʶʢʦʟʳ, ʧʦʜʜʝʨʞʘʥʠʠ 

ʩʝʨʜʝʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʇʨʦʬʠʣʘʢʪʠʯʝʩʢʠʝ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦʩʣʝ ʫʣʦʚʘ 

ʪʨʝʙʫʶʪ ʥʝʤʝʜʣʝʥʥʦʡ ʪʱʘʪʝʣʴʥʦʡ ʟʘʯʠʩʪʢʠ ʤʘʨʠʥʢʠ ʦʪ ʠʢʨʳ, ʤʦʣʦʢ  

ʠ ʚʥʫʪʨʝʥʥʦʩʪʝʡ ʧʝʨʝʜ ʫʧʦʪʨʝʙʣʝʥʠʝʤ ʝʝ ʚ ʧʠʱʫ ʠ ʧʝʨʝʜ ʧʝʨʝʨʘʙʦʪʢʦʡ. 

ʆʪʨʘʚʣʝʥʠʷ ʠʢʨʦʡ ʫʩʘʯʘ (Barbus sp.) ʠʟʚʝʩʪʥʳ ʩ XVI  ʚʝʢʘ. ʅʘ 

ɺʦʣʛʝ ʠʢʨʫ ʫʩʘʯʘ ʤʝʩʪʥʦʝ ʥʘʩʝʣʝʥʠʝ ʥʝ ʝʩʪ. ɺ ʀʪʘʣʠʠ ʧʨʦʜʘʞʘ ʫʩʘʯʝ-

ʚʦʡ ʠʢʨʳ ʟʘʧʨʝʱʝʥʘ ʩ ʤʘʨʪʘ ʧʦ ʤʘʡ. ʗʜʦʚʠʪʳʤ ʥʘʯʘʣʦʤ, ʩʦʜʝʨʞʘ-

ʱʠʤʩʷ ʚ ʠʢʨʝ, ʷʚʣʝ̫ʪʩʷ ʮʠʧʨʠʥʠʜʠʥ. ʆʪʨʘʚʣʝʥʠʷ ʥʘʙʣʶʜʘʶʪʩʷ ʪʦʣʴʢʦ 

ʚʝʩʥʦʡ (ʯʘʱʝ ʚ ʤʘʝ), ʯʝʨʝʟ 45 ʤʠʥ ʠ ʙʦʣʴʰʝ (ʜʦ 3 ʯ) ʧʦʩʣʝ ʫʧʦʪʨʝʙʣʝ-

ʥʠʷ ʠʢʨʳ ʫʩʘʯʘ. ʇʦʷʚʣʷʶʪʩʷ ʛʦʣʦʚʦʢʨʫʞʝʥʠʝ, ʙʝʩʧʨʝʨʳʚʥʘʷ ʨʚʦʪʘ, 

ʙʦʣʠ ʚ ʪʝʣʝ, ʙʦʣʝʟʥʝʥʥʳʡ ʧʦʥʦʩ, ʩʫʭʦʩʪʴ ʠ ʞʞʝʥʠʝ ʚ ʛʣʦʪʢʝ, ʩʠʣʴʥʘʷ 

ʞʘʞʜʘ, ʩʫʜʦʨʦʛʠ. ʃʝʪʘʣʴʥʳʝ ʠʩʭʦʜʳ ʥʝʠʟʚʝʩʪʥʳ. ɼʠʘʛʥʦʟ ʟʘʪʨʫʜʥʠ-

ʪʝʣʝʥ, ʦʜʥʘʢʦ ʘʥʘʤʥʝʟ ʠ ʚʥʝʰʥʠʝ ʫʩʣʦʚʠʷ (ʩʝʟʦʥ, ʨʳʙʥʘʷ ʣʦʚʣʷ) ʤʦʛʫʪ 

ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʦʙʣʝʛʯʠʪʴ ʜʠʘʛʥʦʩʪʠʢʫ. ʃʝʯʝʥʠʝ ʧʨʦʚʦʜʠʪʩʷ, ʢʘʢ 

ʧʨʠ ʦʪʨʘʚʣʝʥʠʠ ʤʘʨʠʥʢʦʡ. 

ʀʢʨʘ ʨʳʙʳ ʢʦʛʘʢ, ʠʣʠ ʩʝʚʘʥʩʢʦʡ ʭʨʦʤʫʣʠ (Varicorhinus capoeta 

Sevan), ʚʦʜʷʱʝʡʩʷ ʚ ʦʟʝʨʝ ʉʝʚʘʥ ʠ ʚ ʧʨʦʪʦʢʘʭ ʨ. ʂʫʨʳ, ʪʘʢʞʝ ʚʳʟʳʚʘ-

ʝʪ ʦʩʪʨʳʡ ʛʘʩʪʨʦʵʥʪʝʨʠʪ. ʇʨʠʙʨʝʞʥʳʝ ʞʠʪʝʣʠ ʝʜʷʪ ʵʪʫ ʨʳʙʫ ʪʦʣʴʢʦ 

ʧʦʩʣʝ ʪʱʘʪʝʣʴʥʦʛʦ ʧʦʪʨʦʰʝʥʠʷ. ʅʘʙʣʶʜʘʣʠʩʴ ʩʣʫʯʘʠ ʦʪʨʘʚʣʝʥʠʷ. 

ʂ ʚʪʦʨʠʯʥʦ-ʷʜʦʚʠʪʳʤ ʦʪʥʦʩʷʪ ʞʠʚʦʪʥʳʭ, ʘʢʢʫʤʫʣʠʨʫʶʱʠʭ ʵʢ-

ʟʦʛʝʥʥʳʝ ʷʜʳ ʠ ʧʨʦʷʚʣʷʶʱʠʭ ʪʦʢʩʠʯʥʦʩʪʴ ʪʦʣʴʢʦ ʧʨʠ ʧʨʠʝʤʝ ʚ ʧʠʱʫ. 

ʇʨʠʤʝʨʦʤ ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʤʦʣʣʶʩʢʠ ʠ ʨʳʙʳ, ʥʘʢʘʧʣʠʚʘʶʱʠʝ ʚ ʩʚʦʝʤ 

ʪʝʣʝ ʷʜ ʚʦʜʦʨʦʩʣʝʡ, ʘ ʪʘʢʞʝ ʥʘʩʝʢʦʤʳʝ, ʧʠʪʘʶʱʠʝʩʷ ʥʝʢʪʘʨʦʤ ʷʜʦʚʠ-

ʪʳʭ ʨʘʩʪʝʥʠʡ. 

ʄʠʜʠʠ (Mytilus edulis, M. galloprovincialis, M. californianus) ʥʘ-

ʨʷʜʫ ʩ ʫʩʪʨʠʮʘʤʠ ʦʪʥʦʩʷʪʩʷ ʢ ʤʦʣʣʶʩʢʘʤ ʠ ʠʟʚʝʩʪʥʳ ʚ ʢʘʯʝʩʪʚʝ ʧʝʨʝ-

ʜʘʪʯʠʢʘ ʙʨʶʰʥʦʪʠʬʦʟʥʳʭ ʠ ʧʘʨʘʪʠʬʦʟʥʳʭ ʤʠʢʨʦʙʦʚ, ʘ ʪʘʢʞʝ ʢʘʢ 

ʩʨʝʜʘ ʜʣʷ ʨʘʟʚʠʪʠʷ ʚʦʟʙʫʜʠʪʝʣʝʡ ʧʠʱʝʚʳʭ ʦʪʨʘʚʣʝʥʠʡ (ʥʘʧʨʠʤʝʨ, 

ʧʨʦʪʝʷ). ʆʜʥʘʢʦ ʤʝʥʝʝ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʚ ʦʧʨʝʜʝʣʝʥʥʳʝ ʩʝʟʦʥʳ ʠ ʚ ʦʧʨʝ-

ʜʝʣʝʥʥʳʭ ʤʝʩʪʘʭ (ʧʦʙʝʨʝʞʴʝ ʉʝʚʝʨʥʦʛʦ ʤʦʨʷ, ʂʘʣʠʬʦʨʥʠʷ ʠ ʜʨ.)  
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ʤʠʜʠʠ ʤʦʛʫʪ ʩʪʘʥʦʚʠʪʴʩʷ ʩʠʣʴʥʦ ʷʜʦʚʠʪʳʤʠ ʠ ʚʳʟʳʚʘʪʴ ʪʷʞʝʣʦʝ ʥʝ-

ʙʘʢʪʝʨʠʘʣʴʥʦʝ ʟʘʙʦʣʝʚʘʥʠʝ ï ʤʠʪʠʣʠʟʤ. ʅʘ ʧʦʙʝʨʝʞʴʝ ʂʘʣʠʬʦʨʥʠʠ  

ʟʘ 20 ʣʝʪ (1927ï1947 ʛʛ.) ʙʳʣʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 409 ʩʣʫʯʘʝʚ ʦʪʨʘʚʣʝ-

ʥʠʡ ʠ 35 ʩʤʝʨʪʝʣʴʥʳʭ ʠʩʭʦʜʦʚ. ʀʩʪʦʯʥʠʢʦʤ ʷʜʘ ʷʚʣʷʶʪʩʷ ʦʜʥʦʢʣʝ-

ʪʦʯʥʳʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ (Dynoflagellatae), ʷʚʣʷʶʱʠʝʩʷ ʢʦʨʤʦʤ ʜʣʷ 

ʤʠʜʠʡ. ʇʦʜʦʙʥʦ ʚʩʝʤ ʧʣʘʥʢʪʦʥʥʳʤ ʦʨʛʘʥʠʟʤʘʤ, ʦʥʠ ʯʨʝʟʚʳʯʘʡʥʦ 

ʩʠʣʴʥʦ ʨʘʟʤʥʦʞʘʶʪʩʷ ʚ ʣʝʪʥʝʝ ʚʨʝʤʷ (40 ʤʣʥ ʚ 1 ʣ), ʦʙʫʩʣʦʚʣʠʚʘʷ 

ʢʨʘʩʥʦʝ ʦʢʨʘʰʠʚʘʥʠʝ ʤʦʨʷ ʠ ʥʦʯʥʫʶ ʣʶʤʠʥʝʩʮʝʥʮʠʶ. ʈʘʟʤʥʦʞʝʥʠʝ 

ʠʭ ʩʦʚʧʘʜʘʝʪ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʪʦʢʩʠʯʥʦʩʪʠ ʤʠʜʠʡ. ʗʜ, ʢʦʪʦʨʳʡ ʩʦʜʝʨ-

ʞʠʪʩʷ ʚ ʵʪʠʭ ʧʨʦʪʦʟʦʘ, ï ʦʜʠʥ ʠʟ ʩʠʣʴʥʝʡʰʠʭ ʠ ʧʨʦʷʚʣʷʝʪ ʢʫʨʘʨʝʧʦ-

ʜʦʙʥʦʝ ʜʝʡʩʪʚʠʝ. 

ɺ ʪʘʙʣ. 4 ʧʨʝʜʩʪʘʚʣʝʥʳ ʙʠʦʪʦʢʩʠʥʳ ʛʠʜʨʦʙʠʦʥʪʦʚ ʠ ʩʠʤʧʪʦʤʳ 

ʚʳʟʳʚʘʝʤʳʭ ʠʤʠ ʦʪʨʘʚʣʝʥʠʡ. 

 
ʊʘʙʣʠʮʘ 4 

ʆʪʨʘʚʣʝʥʠʷ ʛʠʜʨʦʙʠʦʥʪʦʚ ʙʠʦʪʦʢʩʠʥʘʤʠ  

 

ɹʠʦʪʦʢʩʠʥʳ ʉʠʤʧʪʦʤʳ ʦʪʨʘʚʣʝʥʠʷ 
ʉʪʦʡʢʦʩʪʴ 

ʪʦʢʩʠʥʦʚ 

ʈʳʙʳ,  

ʚʳʟʳʚʘʶɦ ʠʝ  

ʦʪʨʘʚʣʝʥʠʷ 

ʊʝʪʨʦʜʦʪʦʢ-

ʩʠʥʦʚʦʝ ʦʪ-

ʨʘʚʣʝʥʠʝ 

C11H19O9N3 

 

 

 

 

 

ʇʨʠʟʥʘʢʠ ʦʪʨʘʚʣʝʥʠʷ ʯʝ-

ʨʝʟ 40ï50 ʤʠʥ: ʥʘʨʫʰʝʥʠʝ 

ʜʳʭʘʥʠʷ, ʩʫʜʦʨʦʛʠ ʤʳʰʮ, 

ʧʦʥʠʞʝʥʠʝ ʢʨʦʚʷʥʦʛʦ ʜʘʚ-

ʣʝʥʠʷ ʠ ʪʝʤʧʝʨʘʪʫʨʳ ʪʝʣʘ, 

ʧʘʨʘʣʠʯ. 

ʃʝʪʘʣʴʥʳʡ ʠʩʭʦʜ ï ʯʝʨʝʟ 

6ï24 ʯ ʚ 61 ʩʣʫʯʘʝ ʠʟ  

100 ʦʪʨʘʚʣʝʥʠʡ 

ʅʝ ʨʘʟʨʫʰʘʝʪʩʷ 

ʧʦʜ ʜʝʡʩʪʚʠʝʤ 

ʪʝʧʣʦʚʦʡ ʦʙʨʘ-

ʙʦʪʢʠ ʠ ʧʠʱʝ-

ʚʘʨʠʪʝʣʴʥʳʭ 

ʩʦʢʦʚ 

 

 

 

ʈʳʙʳ ʩʝʤʝʡʩʪʚ: 

ʟʘʡʮʝʛʦʣʦʚʳʝ 

ʠʛʣʦʙʨʶʭʠ, 

ʢʫʟʦʚʢʦʚʳʝ 

 

 

 

 

 

ʉʠʛʫʘʪʝʨʦʚʳʝ 

ʦʪʨʘʚʣʝʥʠʷ 

C28H52NO5C1 

 

 

 

 

 

 

 

 

 

 

ʉʠʤʧʪʦʤʳ ʯʝʨʝʟ 30 ʯ, ʯʘ-

ʱʝ ʯʝʨʝʟ 1ï10 ʯ. ʄʳʰʝʯ-

ʥʘʷ ʩʣʘʙʦʩʪʴ, ʥʘʨʫʰʝʥʠʝ 

ʢʦʦʨʜʠʥʘʮʠʠ ʜʚʠʞʝʥʠʷ, 

ʩʫʭʦʩʪʴ ʚʦ ʨʪʫ, ʨʘʩʪʨʝʩʢʠ-

ʚʘʥʠʝ ʛʫʙ, ʤʝʪʘʣʣʠʯʝʩʢʠʡ 

ʧʨʠʚʢʫʩ, ʨʘʩʩʪʨʦʡʩʪʚʦ ʞʝ-

ʣʫʜʢʘ, ʩʫʜʦʨʦʛʠ, ʧʘʨʘʣʠʯ. 

ʃʝʪʘʣʴʥʳʡ ʠʩʭʦʜ ʚ 10 ʩʣʫ-

ʯʘʝʚ ʠʟ 100 

 

 

 

ʊʦ ʞʝ 

 

 

 

 

 

 

 

 

 

 

 

 

ɹʦʣʝʝ 300 ʚʠʜʦʚ 

ʤʦʨʩʢʠʭ ʨʳʙ,  

ʚ ʪʦʤ ʯʠʩʣʝ 

ʩʪʘʚʨʠʜʘ, ʤʦʨ-

ʩʢʦʡ ʦʢʫʥʴ ʠ ʜʨ. 

ʚ ʦʧʨʝʜʝʣʝʥʥʳʭ 

ʨʝʛʠʦʥʘʭ ʧʨʦ-

ʤʳʩʣʘ (ʂʘʨʠʙ-

ʩʢʦʝ ʤʦʨʝ, ʪʨʦ-

ʧʠʢʠ ʠ ʩʫʙʪʨʦ-

ʧʠʢʠ ʊʠʭʦʛʦ 

ʦʢʝʘʥʘ) 
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ʆʢʦʥʯʘʥʠʝ ʪʘʙʣ. 4 
 

ɹʠʦʪʦʢʩʠʥʳ ʉʠʤʧʪʦʤʳ ʦʪʨʘʚʣʝʥʠʷ 

ʉʪʦʡʢʦʩʪʴ 

ʪʦʢʩʠʥʦʚ 

 

ʈʳʙʳ,  

ʚʳʟʳʚʘʶʱʠʝ  

ʦʪʨʘʚʣʝʥʠʷ 

ʉʢʦʤʙʨʦʠʜ-

ʥʳʝ 

ʦʪʨʘʚʣʝʥʠʷ 

(ʛʠʩʪʘʤʠʥʦʤ) 

 

 

 

 

 

 

 

 

ʉʠʤʧʪʦʤʳ ʯʝʨʝʟ ʥʝʩʢʦʣʴ-

ʢʦ ʤʠʥʫʪ: ʛʦʣʦʚʥʘʷ ʙʦʣʴ, 

ʛʦʣʦʚʦʢʨʫʞʝʥʠʝ, ʪʦʰʥʦʪʘ, 

ʩʝʨʜʝʯʥʘʷ ʘʨʠʪʤʠʷ, ʨʘʩ-

ʩʪʨʦʡʩʪʚʦ ʞʝʣʫʜʢʘ, ʩʧʘʟ-

ʤʳ ʚ ʙʨʦʥʭʘʭ, ʟʘʪʨʫʜʥʝʥʠʝ 

ʜʳʭʘʥʠʷ, ʚʦʟʤʦʞʝʥ ʣʝ-

ʪʘʣʴʥʳʡ ʠʩʭʦʜ 

 

 

 

 

ʄʠʢʨʦʦʨʛʘʥʠ-

ʤʳ Proteus 

morgani, 

Proteus hista-

mineum, Ach-

romobacter 

aerogenes  ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʝ 

17ï20 ʉ ʦʙʨʘ-

ʟʫʶʪ ʛʠʩʪʘʤʠʥ; 

ʧʨʠ ʚʘʨʢʝ ʥʝ 

ʨʘʟʨʫʰʘʶʪʩ ̫

ʈʳʙʳ ʩ ʪʝʤʥʳʤ 

ʮʚʝʪʦʤ ʤʷʩʘ 

(ʩʢʫʤʙʨʠʷ,  

ʩʪʘʚʨʠʜʘ) 

 

 

 

 

 

 

 

 

ɻʘʣʣʶʮʠʥʘ-

ʪʦʨʥʳʝ  

ʦʪʨʘʚʣʝʥʠʷ 

 

 

 

 

 

ʇʦʷʚʣʝʥʠʝ ʯʝʨʝʟ ʥʝʩʢʦʣʴ-

ʢʦ ʤʠʥʫʪ, ʠʥʦʛʜʘ ʥʘ ʚʪʦ-

ʨʳʝ ʩʫʪʢʠ: ʥʘʨʫʰʝʥʠʝ ʢʦ-

ʦʨʜʠʥʘʮʠʠ, ʜʝʧʨʝʩʩʠʷ, 

ʛʘʣʣʶʮʠʥʘʮʠʠ, ʩʤʝʨʪʝʣʴ-

ʥʳʝ ʠʩʭʦʜʳ ʥʝ ʦʪʤʝʯʘʣʠʩʴ 

 

 

ʊʦʢʩʠʥ ʩʪʦʝʢ 

ʧʨʠ ʚʘʨʢʝ 

 

 

 

 

 

 

ʈʳʙʳ ʀʥʜʠʡʩʢʦ-

ʛʦ ʠ ʊʠʭʦʛʦ 

ʦʢʝʘʥʦʚ: ʙʘʨʘ-

ʙʫʣʴʢʦʚʳʝ, ʨʠ-

ʬʦʚʳʡ ʦʢʫʥʴ, ʩʝ-

ʨʘʥʦʚʳʝ ʦʢʫʥʠ, 

ʩʠʛʘʥʦʚʳʝ (ʤʷʩʦ, 

ʛʦʣʦʚʘ) 

Clupeo-

ʪʦʢʩʠʢʘʮʠʠ 

 

 

 

 

ʇʦʷʚʣʝʥʠʝ ʯʝʨʝʟ 30 ʤʠʥ: 

ʛʦʣʦʚʥʘʷ ʙʦʣʴ, ʨʘʩʩʪʨʦʡ-

ʩʪʚʦ ʞʝʣʫʜʢʘ, ʥʝʚʨʦʛʝʥ-

ʥʳʝ ʨʝʘʢʮʠʠ 

 

 

ʊʦ ʞʝ 

 

 

 

 

 

ʉʝʣʴʜʝʚʳʝ, ʘʥ-

ʯʦʫʩʦʚʳʝ ʛʣʫʙʦ-

ʢʦʚʦʜʥʳʝ, ʛʣʘʜ-

ʢʦʛʦʣʦʚʳʝ, 

ʙʦʣʴʰʝʛʣʘʟʳʝ 

ʩʝʣʴʜʠ, ʘʣʴʙʫʣʝ-
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   ʚʳʝ ʠ ʜʨ. 

ʅʝʡʨʦʪʦʢ-

ʩʠʯʥʳʝ 

ʦʪʨʘʚʣʝʥʠʷ 

C10H17O4N7 

2HCl 

 

 

 

ʇʦʷʚʣʝʥʠʝ ʯʝʨʝʟ 30 ʤʠʥ: 

ʤʳʰʝʯʥʘʷ ʩʣʘʙʦʩʪʴ, ʟʚʦʥ  

ʚ ʫʰʘʭ, ʧʘʨʘʣʠʯ ʜʳʭʘʥʠʷ. 

ɺ 10 ʩʣʫʯʘʷʭ ʠʟ 100 ʦʪʨʘʚ-

ʣʝʥʠʡ ï ʣʝʪʘʣʴʥʳʡ ʠʩʭʦʜ 

 

 

 

ʊʦ ʞʝ 

 

 

 

 

 

 

 

ʄʦʣʣʶʩʢʠ: ʤʠ-

ʜʠʷ ʦʙʳʢʥʦʚʝʥ-

ʥʘʷ, ʙʝʣʘʷ, ʩʝ-

ʚʝʨʥʘʷ, ʩʝʨʜʮʝ-

ʚʠʜʥʘʷ; ʛʨʝʙʝ-

ʰʦʢ, ʢʨʘʙʳ, ʣʘʥ-

ʛʫʩʪʳ ʪʨʦʧʠʯʝ-

ʩʢʠʭ ʤʦʨʝʡ 

ɹʠʦʠʥʪʦ-

ʢʩʠʢʘʮʠʠ  

ʦʪ Hg, Cd, 

ʧʝʩʪʠʮʠʜʦʚ 

ʊʷʞʝʣʳʝ ʦʪʨʘʚʣʝʥʠʷ ʩʦ 

ʩʤʝʨʪʝʣʴʥʳʤ ʠʩʭʦʜʦʤ 

 

 

ʊʦ ʞʝ 

 

 

 

ʈʳʙʳ ʟʘʛʨʷʟʥʝʥ-

ʥʳʭ ʫʯʘʩʪʢʦʚ 

ʤʦʨʝʡ 

 

ʄʠʪʠʣʠʟʤ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʪʨʘʚʣʝʥʠʝ ʥʝʡʨʦʪʦʢʩʠʯʝʩʢʦʛʦ 

ʭʘʨʘʢʪʝʨʘ. ʅʘʯʠʥʘʝʪʩʷ ʚʥʝʟʘʧʥʦ ʯʝʨʝʟ 3ï5 ʯ ʧʦʩʣʝ ʫʧʦʪʨʝʙʣʝʥʠʷ  

ʚ ʧʠʱʫ ʤʠʜʠʡ, ʠʥʦʛʜʘ ʨʘʥʴʰʝ. ɺʦʟʥʠʢʘʶʪ ʦʙʱʘʷ ʩʣʘʙʦʩʪʴ, ʪʦʰʥʦʪʘ, 

ʛʦʣʦʚʦʢʨʫʞʝʥʠʝ, ʧʘʨʝʩʪʝʟʠʠ ʚ ʢʦʥʝʯʥʦʩʪʷʭ. ɹʦʣʴʥʦʡ ʥʘʭʦʜʠʪʩʷ ʚ ʩʦ-

ʩʪʦʷʥʠʠ ʢʦʣʣʘʧʩʘ, ʙʣʝʜʥʳʡ, ʭʦʣʦʜʥʳʡ, ʪʦ ʚ ʜʝʧʨʝʩʩʠʠ, ʪʦ ʚ ʚʦʟʙʫʞ-

ʜʝʥʠʠ. ʆʥ ʦʱʫʱʘʝʪ ʦʥʝʤʝʥʠʝ ʣʠʮʘ, ʛʫʙ, ʷʟʳʢʘ, ʯʫʚʩʪʚʦ ʩʜʘʚʣʝʥʠʷ 

ʛʦʨʣʘ ʩ ʜʠʩʬʘʛʠʝʡ, ʟʘʪʨʫʜʥʝʥʠʝ ʜʳʭʘʥʠʷ. ʇʦʷʚʣʷʶʪʩʷ ʧʘʨʝʟʳ, ʤʫʯʠ-

ʪʝʣʴʥʳʡ ʩʪʨʘʭ, ʙʝʩʧʦʢʦʡʩʪʚʦ. ɿʨʘʯʢʠ ʨʘʩʰʠʨʝʥʳ ʠ ʩʣʘʙʦ ʨʝʘʛʠʨʫʶʪ 

ʥʘ ʩʚʝʪ. ʉʤʝʨʪʴ ʥʘʩʪʫʧʘʝʪ ʦʪ ʧʘʨʘʣʠʯʘ ʜʳʭʘʪʝʣʴʥʦʛʦ ʮʝʥʪʨʘ. ɺ ʙʣʘʛʦ-

ʧʨʠʷʪʥʳʭ ʩʣʫʯʘʷʭ ʥʘʙʣʶʜʘʝʪʩʷ ʜʣʠʪʝʣʴʥʦʝ ʚʳʟʜʦʨʦʚʣʝʥʠʝ. ɼʠʘʛʥʦʟ 

ʩʪʘʚʠʪʩʷ ʧʦ ʩʚʦʝʦʙʨʘʟʥʳʤ ʩʠʤʧʪʦʤʘʤ, ʜʘʥʥʳʤ ʘʥʘʤʥʝʟʘ ʠ ʫʯʝʪʘ ʩʦ-

ʧʫʪʩʪʚʫʶʱʠʭ ʫʩʣʦʚʠʡ. ʃʝʯʝʥʠʝ ʩʠʤʧʪʦʤʘʪʠʯʝʩʢʦʝ, ʘ ʪʘʢʞʝ ʢʦʬʝʠʥ, 

ʩʪʨʠʭʥʠʥ, ʬʝʥʘʤʠʥ, ʠʩʢʫʩʩʪʚʝʥʥʦʝ ʜʳʭʘʥʠʝ, ʢʠʩʣʦʨʦʜ. 

ʇʨʦʬʠʣʘʢʪʠʯʝʩʢʠʝ ʤʝʨʦʧʨʠʷʪʠʷ ʧʨʦʚʦʜʷʪʩʷ ʢʦʤʧʣʝʢʩʥʦ ʤʦʨ-

ʩʢʠʤʠ ʙʠʦʣʦʛʠʯʝʩʢʠʤʠ ʩʪʘʥʮʠʷʤʠ ʠ ʤʝʩʪʥʳʤʠ ʩʘʥʠʪʘʨʥʳʤʠ ʠʥʩʧʝʢ-

ʮʠʷʤʠ. ʇʨʠ ʦʙʥʘʨʫʞʝʥʠʠ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʜʠʥʦʬʣʘʛʝʣʣʘʪʦʚ ʚ ʧʨʠ-

ʙʨʝʞʥʳʭ ʚʦʜʘʭ, ʛʜʝ ʚʦʜʷʪʩʷ ʤʠʜʠʠ, ʩʪʨʦʞʘʡʰʝ ʟʘʧʨʝʱʘʝʪʩʷ ʩʙʦʨ 

ʤʦʣʣʶʩʢʦʚ (ʥʝ ʪʦʣʴʢʦ ʤʠʜʠʡ). 

 

4.2. ʊʦʢʩʠʢʦʣʦʛʠʯʝʩʢʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ  
ʷʜʦʚʠʪʳʭ ʨʘʩʪʝʥʠʡ 
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ɺ ʩʦʚʨʝʤʝʥʥʦʡ ʥʘʫʢʝ ʷʜʦʚʠʪʳʤʠ ʧʨʠʥʷʪʦ ʩʯʠʪʘʪʴ ʪʝ ʨʘʩʪʝʥʠʷ, 

ʢʦʪʦʨʳʝ ʚʳʨʘʙʘʪʳʚʘʶʪ ʪʦʢʩʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ ï ʬʠʪʦʪʦʢʩʠʥʳ, ʜʘʞʝ  

ʚ ʥʝʟʥʘʯʠʪʝʣʴʥʳʭ ʢʦʣʠʯʝʩʪʚʘʭ ʚʳʟʳʚʘʶʱʠʝ ʩʤʝʨʪʴ ʠ ʧʦʨʘʞʝʥʠʝ ʦʨ-

ʛʘʥʠʟʤʘ ʯʝʣʦʚʝʢʘ ʠ ʞʠʚʦʪʥʳʭ. 

ʉʫʱʝʩʪʚʫʶʪ ʨʘʟʣʠʯʥʳʝ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʷʜʦʚʠʪʳʭ ʨʘʩʪʝʥʠʡ, ʦʩ-

ʥʦʚʘʥʥʳʝ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʥʘ ʩʧʝʮʠʬʠʢʝ ʩʦʩʪʘʚʘ ʠʣʠ ʪʦʢʩʠʯʝʩʢʦʛʦ 

ʜʝʡʩʪʚʠʷ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ. 

ʉʨʝʜʠ ʚʩʝʛʦ ʤʥʦʛʦʦʙʨʘʟʠʷ ʷʜʦʚʠʪʳʭ ʨʘʩʪʝʥʠʡ ʚʳʜʝʣʷʶʪ ʙʝʟʫʩ-

ʣʦʚʥʦ ʷʜʦʚʠʪʳʝ (ʩ ʧʦʜʛʨʫʧʧʦʡ ʦʩʦʙʦ ʷʜʦʚʠʪʳʭ) ʠ ʫʩʣʦʚʥʦ ʷʜʦʚʠʪʳʝ. 

ʇʨʠʤʝʨʦʤ ʙʝʟʫʩʣʦʚʥʦ ʷʜʦʚʠʪʦʛʦ ʨʘʩʪʝʥʠʷ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʧʨʝʜ-

ʩʪʘʚʠʪʝʣʴ ʩʝʤʝʡʩʪʚʘ ɿʦʥʪʠʯʥʳʭ ɹʦʣʠʛʦʣʦʚ ʢʨʘʧʯʘʪʳʡ (ɹ. ʧʷʪʥʠ-

ʩʪʳʡ) (Conium maculatum L.) ï ʦʛʦʨʦʜʥʳʡ ʩʦʨʥʷʢ, ʟʘʩʦʨʠʪʝʣʴ ʧʘʩʪ-

ʙʠʱ, ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʚ ʝʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʠ, ʥʘ ʂʘʚ-

ʢʘʟʝ, ʚ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ, ʉʨʝʜʥʝʡ ɸʟʠʠ. ʗʜʦʚʠʪʳʤ ʷʚʣʷʝʪʩʷ ʚʩʝ ʨʘʩ-

ʪʝʥʠʝ, ʤʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʷʜʦʚʠʪʳʭ ʚʝʱʝʩʪʚ ʥʘʭʦʜʠʪʩʷ ʚ ʥʝ-

ʟʨʝʣʳʭ ʧʣʦʜʘʭ. ɺ ʜʨʝʚʥʦʩʪʠ ʙʦʣʠʛʦʣʦʚ ʧʨʠʤʝʥʷʣʩʷ ʢʘʢ ʩʤʝʨʪʝʣʴʥʳʡ 

ʷʜ. ʊʦʢʩʠʯʝʩʢʠʤ ʥʘʯʘʣʦʤ ʙʦʣʠʛʦʣʦʚʘ ʷʚʣʷʶʪʩʷ ʘʣʢʘʣʦʠʜʳ ʢʦʥʠʠʥ, 

ʢʦʥʛʠʜʨʠʥ ʠ ʧʩʝʚʜʦʢʦʥʛʠʜʨʠʥ. ʂʦʥʠʠʥ ʦʙʣʘʜʘʝʪ ʥʠʢʦʪʠʥʦʧʦʜʦʙʥʳʤ 

ʜʝʡʩʪʚʠʝʤ, ʚ ʤʘʣʳʭ ʜʦʟʘʭ ʚʳʟʳʚʘʝʪ ʩʦʢʨʘʱʝʥʠʝ ʤʳʰʮ, ʚ ʪʦʢʩʠʯʝʩʢʠʭ ï 

ʧʘʨʘʣʠʯ. ʉʫʙʣʝʪʘʣʴʥʳʝ ʜʦʟʳ ʢʦʥʠʠʥʘ ʧʦʚʳʰʘʶʪ ʘʨʪʝʨʠʘʣʴʥʦʝ ʜʘʚʣʝ-

ʥʠʝ, ʚʳʟʳʚʘʶʪ ʪʘʭʠʢʘʨʜʠʶ. ɺ ʪʦʢʩʠʯʝʩʢʠʭ ʜʦʟʘʭ ʧʨʠʚʦʜʠʪ ʢ ʦʩʪʘʥʦʚ-

ʢʝ ʜʳʭʘʥʠʷ. 

ʆʪʨʘʚʣʝʥʠʝ ʥʘʩʪʫʧʘʝʪ ʧʨʠ ʧʦʝʜʘʥʠʠ ʩʝʤʷʥ, ʧʦʭʦʞʠʭ ʥʘ ʫʢʨʦʧ-

ʥʳʝ, ʠʣʠ ʤʦʣʦʜʦʡ ʟʝʣʝʥʠ ʙʦʣʠʛʦʣʦʚʘ, ʟʘʩʦʨʷʶʱʝʡ ʦʛʦʨʦʜʥʳʝ ʛʨʷʜʢʠ. 

ʆʩʥʦʚʥʳʤʠ ʩʠʤʧʪʦʤʘʤʠ ʦʪʨʘʚʣʝʥʠʷ ʷʚʣʷʶʪʩʷ ʪʦʰʥʦʪʘ, ʩʣʶʥʦʪʝʯʝ-

ʥʠʝ, ʛʦʣʦʚʦʢʨʫʞʝʥʠʝ, ʥʘʨʫʰʝʥʠʝ ʛʣʦʪʘʥʠʷ, ʨʝʯʠ, ʧʦʙʣʝʜʥʝʥʠʝ ʢʦʞʠ. 

ʅʘʯʘʣʴʥʦʝ ʚʦʟʙʫʞʜʝʥʠʝ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʩʫʜʦʨʦʛʘʤʠ ʠ ʧʝʨʝʭʦʜʠʪ  

ʚ ʫʛʥʝʪʝʥʠʝ ʮʝʥʪʨʘʣʴʥʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ. ʍʘʨʘʢʪʝʨʥʳʤ ʷʚʣʷʝʪʩʷ 

ʚʦʩʭʦʜʷʱʠʡ ʧʘʨʘʣʠʯ, ʥʘʯʠʥʘʶʱʠʡʩʷ ʩ ʥʠʞʥʠʭ ʢʦʥʝʯʥʦʩʪʝʡ ʠ ʩʦʧʨʦ-

ʚʦʞʜʘʶʱʠʡʩʷ ʧʦʪʝʨʝʡ ʢʦʞʥʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ. ɿʨʘʯʢʠ ʨʘʩʰʠʨʝʥʳ, 

ʥʘ ʩʚʝʪ ʥʝ ʨʝʘʛʠʨʫʶʪ. ʅʘʨʘʩʪʘʶʱʝʝ ʫʜʫʰʴʝ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʦʩʪʘ-

ʥʦʚʢʝ ʜʳʭʘʥʠʷ. ʇʨʠ ʢʦʥʪʘʢʪʝ ʩ ʢʦʞʝʡ ʩʦʢ ʚʳʟʳʚʘʝʪ ʜʝʨʤʘʪʠʪ. 

ʀʟʚʝʩʪʥʳ ʩʣʫʯʘʠ ʦʪʨʘʚʣʝʥʠʷ ʦʛʦʣʦʜʘʚʰʝʛʦ ʩʢʦʪʘ. ʆʪʨʘʚʣʝʥʠʝ 

ʥʘʩʪʫʧʘʝʪ ʧʨʠ ʧʦʝʜʘʥʠʠ ʣʦʰʘʜʴʤʠ 2ï3 ʢʛ ʩʚʝʞʝʡ ʪʨʘʚʳ, ʢʨʫʧʥʳʤ ʨʦ-

ʛʘʪʳʤ ʩʢʦʪʦʤ ï ʦʪ 4 ʜʦ 5 ʢʛ, ʫʪʢʘʤʠ ï ʦʪ 50 ʜʦ 70 ʛ. 

ʇʝʨʚʘʷ ʧʦʤʦʱʴ ʧʨʠ ʦʪʨʘʚʣʝʥʠʠ ʯʝʣʦʚʝʢʘ ʙʦʣʠʛʦʣʦʚʦʤ ʟʘʢʣʶʯʘ-

ʝʪʩʷ ʚ ʧʨʦʤʳʚʘʥʠʠ ʞʝʣʫʜʢʘ 0,1 %-ʤ ʨʘʩʪʚʦʨʦʤ ʧʝʨʤʘʥʛʘʥʘʪʘ ʢʘʣʠʷ  
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ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʥʘʟʥʘʯʝʥʠʝʤ ʚʦʜʥʦʡ ʚʟʚʝʩʠ ʘʢʪʠʚʠʨʦʚʘʥʥʦʛʦ ʫʛʣʷ, 

ʜʣʷ ʞʠʚʦʪʥʳʭ ï ʥʝʟʘʤʝʜʣʠʪʝʣʴʥʦʝ ʩʢʘʨʤʣʠʚʘʥʠʝ ʧʘʨʥʳʤ ʤʦʣʦʢʦʤ. 

ʋʩʣʦʚʥʦ ʷʜʦʚʠʪʳʤʠ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʨʘʩʪʝʥʠʷ, ʢʦʪʦʨʳʝ ʩʪʘʥʦʚʷʪ-

ʩʷ ʪʦʢʩʠʯʥʳʤʠ ʣʠʰʴ ʚ ʦʧʨʝʜʝʣʝʥʥʳʭ ʤʝʩʪʦʦʙʠʪʘʥʠʷʭ ʠʣʠ ʧʨʠ ʥʝʧʨʘ-

ʚʠʣʴʥʦʤ ʭʨʘʥʝʥʠʠ ʩʳʨʴʷ, ʬʝʨʤʝʥʪʘʪʠʚʥʦʤ ʚʦʟʜʝʡʩʪʚʠʠ ʛʨʠʙʦʚ, ʤʠʢ-

ʨʦʦʨʛʘʥʠʟʤʦʚ. 

ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʤʦʞʥʦ ʧʨʠʚʝʩʪʠ ʷʜʦʚʠʪʳʡ ʛʣʠʢʦʘʣʢʘʣʦʠʜ 

ʩʦʣʘʥʠʥ, ʢʦʪʦʨʳʡ ʥʘʢʘʧʣʠʚʘʝʪʩʷ ʚ ʧʦʟʝʣʝʥʝʚʰʠʭ ʥʘ ʩʚʝʪʫ ʠʣʠ ʧʝʨʝ-

ʟʠʤʦʚʘʚʰʠʭ ʚ ʧʦʯʚʝ ʢʣʫʙʥʷʭ ʢʘʨʪʦʬʝʣʷ. 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ ʩʫʱʝʩʪʚʫʶʪ ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ ʩʝʣʝʥʦʚʳʝ 

ʛʝʦʭʠʤʠʯʝʩʢʠʝ ʧʨʦʚʠʥʮʠʠ, ʠ ʨʘʩʪʝʥʠʷ, ʧʨʦʠʟʨʘʩʪʘʶʱʠʝ ʚ ʵʪʠʭ ʤʝʩ-

ʪʘʭ, ʥʘʢʘʧʣʠʚʘʶʪ ʩʝʣʝʥ ʚ ʪʦʢʩʠʯʝʩʢʠʭ ʢʦʣʠʯʝʩʪʚʘʭ. ʉʝʣʝʥ, ʷʚʣʷʷʩʴ 

ʘʥʪʘʛʦʥʠʩʪʦʤ ʩʝʨʳ, ʚʳʪʝʩʥʷʝʪ ʝʝ ʠʟ ʨʘʟʣʠʯʥʳʭ ʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʝʜʠ-

ʥʝʥʠʡ. ʅʘʧʨʠʤʝʨ, ʫ ʢʨʝʩʪʦʮʚʝʪʥʳʭ ʩʝʣʝʥ ʚʢʣʶʯʘʝʪʩʷ ʚʤʝʩʪʦ ʩʝʨʳ  

ʚ ʩʦʩʪʘʚ ʪʠʦʛʣʠʢʦʟʠʜʦʚ, ʫ ʙʦʙʦʚʳʭ ʟʘʤʝʥʷʝʪ ʝʝ ʚ ʘʤʠʥʦʢʠʩʣʦʪʘʭ (ʤʝ-

ʪʠʦʥʠʥʝ, ʮʠʩʪʝʠʥʝ ʠ ʜʨ.), ʚ ʟʝʨʥʘʭ ʟʣʘʢʦʚ ï ʚ ʨʝʟʝʨʚʥʳʭ ʙʝʣʢʘʭ. ʇʨʠ 

ʩʦʜʝʨʞʘʥʠʠ ʙʦʣʝʝ 5ï10 ʤʛ ʩʝʣʝʥʘ ʚ 1 ʢʛ ʧʠʱʠ ʦʪʤʝʯʘʝʪʩʷ ʟʘʜʝʨʞʢʘ 

ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʞʠʚʦʪʥʳʭ, ʫ ʢʦʪʦʨʳʭ ʦʥ ʥʘʢʘʧʣʠʚʘʝʪʩʷ ʚ ʧʦʯʢʘʭ, ʧʝ-

ʯʝʥʠ, ʩʝʨʜʮʝ, ʣʝʛʢʠʭ, ʩʝʣʝʟʝʥʢʝ. ʉʝʣʝʥ ʦʙʨʘʟʫʝʪ ʩʦʝʜʠʥʝʥʠʷ ʩ ʙʝʣʢʘʤʠ 

ʢʨʦʚʠ, ʤʦʣʦʢʘ, ʦʨʛʘʥʦʚ ʠ ʪʢʘʥʝʡ, ʫʛʥʝʪʘʝʪ ʪʢʘʥʝʚʦʝ ʜʳʭʘʥʠʝ, ʠʥʘʢʪʠ-

ʚʠʨʫʷ ʦʢʠʩʣʠʪʝʣʴʥʳʝ ʬʝʨʤʝʥʪʳ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʧʨʠ ʧʦʝʜʘʥʠʠ ʩʝʣʝʥ-

ʩʦʜʝʨʞʘʱʠʭ ʨʘʩʪʝʥʠʡ ʫ ʞʠʚʦʪʥʳʭ ʨʘʟʚʠʚʘʝʪʩʷ ʤʘʣʦʢʨʦʚʠʝ, ʨʘʟʨʫʰʝ-

ʥʠʝ ʢʝʨʘʪʠʥʦʚʳʭ ʩʪʨʫʢʪʫʨ (ʨʘʟʤʷʛʯʝʥʠʝ ʢʦʧʳʪ ʠ ʨʦʛʦʚ, ʚʳʧʘʜʝʥʠʝ 

ʚʦʣʦʩ). ʈʘʩʪʝʥʠʷ ʠʟ ʩʝʣʝʥʦʚʳʭ ʧʨʦʚʠʥʮʠʡ ʧʨʠ ʧʝʨʝʩʘʜʢʝ ʠʭ ʚ ʙʝʩʩʝ-

ʣʝʥʦʚʳʝ ʧʦʯʚʳ ʟʥʘʯʠʪʝʣʴʥʦ ʫʛʥʝʪʘʶʪʩʷ. ɼʣʷ ʙʦʨʴʙʳ ʩ ʘʢʪʠʚʥʳʤ ʥʘ-

ʢʦʧʣʝʥʠʝʤ ʩʝʣʝʥʘ ʢʦʨʤʦʚʳʤʠ ʨʘʩʪʝʥʠʷʤʠ ʧʨʠʤʝʥʷʝʪʩʷ ʧʦʚʳʰʝʥʥʦʝ 

ʚʥʝʩʝʥʠʝ ʚ ʧʦʯʚʫ ʩʝʨʳ. 

ʇʦʚʳʰʝʥʥʘʷ ʪʦʢʩʠʯʥʦʩʪʴ ʨʘʩʪʝʥʠʡ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʩʨʝʜʩʪ-

ʚʦʤ ʙʦʨʴʙʳ ʟʘ ʩʘʤʦʩʦʭʨʘʥʝʥʠʝ. ʆʪʩʶʜʘ ï ʛʦʨʴʢʠʡ ʚʢʫʩ, ʨʝʟʢʠʡ, ʥʝ-

ʧʨʠʷʪʥʳʡ ʟʘʧʘʭ, ʧʦʚʳʰʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʵʬʠʨʥʳʭ ʤʘʩʝʣ, ʛʣʠʢʦʟʠ-

ʜʦʚ, ʩʘʧʦʥʠʥʦʚ, ʩʤʦʣ, ʢʠʩʣʦʪ, ʪʘʥʠʥʦʚ, ʦʢʩʘʣʘʪʦʚ ʠ ʜʨʫʛʠʭ ʷʜʦʚʠʪʳʭ, 

ʝʜʢʠʭ ʠʣʠ ʚʷʞʫʱʠʭ ʚʝʱʝʩʪʚ. 

ʅʝ ʪʦʣʴʢʦ ʚ ʵʢʩʪʨʝʤʘʣʴʥʳʭ, ʥʦ ʠ ʚ ʥʦʨʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʧʨʦʠʟ-

ʨʘʩʪʘʥʠʷ ʧʨʦʷʚʣʷʶʪʩʷ ʤʝʭʘʥʠʟʤʳ ʪʦʢʩʠʯʝʩʢʦʡ ʟʘʱʠʪʳ. ʅʘʧʨʠʤʝʨ, 

ʤʥʦʛʠʝ ʢʦʨʤʦʚʳʝ ʨʘʩʪʝʥʠʷ (ʩʦʨʛʦ, ʩʫʜʘʥʩʢʘʷ ʪʨʘʚʘ, ʢʣʝʚʝʨ, ʤʘʥʥʠʢ, 

ʚʠʢʘ, ʯʠʥʘ) ʥʘ ʨʘʥʥʠʭ ʩʪʘʜʠʷʭ ʬʦʨʤʠʨʦʚʘʥʠʷ ʷʚʣʷʶʪʩʷ ʮʠʘʥʦʛʝʥʥʳʤʠ 

ʨʘʩʪʝʥʠʷʤʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʟʘʱʠʱʘʪʴ ʤʦʣʦʜʳʝ ʧʦʙʝʛʠ ʦʪ ʧʦʝʜʘʥʠʷ 

ʞʠʚʦʪʥʳʤʠ. 
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ʀʥʦʛʜʘ ʨʘʩʪʝʥʠʷ ʧʨʠʙʝʛʘʶʪ ʢ ʟʘʱʠʪʝ ʧʦʩʨʝʜʩʪʚʦʤ çʦʪʭʦʜʦʚè 

ʩʚʦʝʛʦ ʤʝʪʘʙʦʣʠʟʤʘ. ʀʟʚʝʩʪʥʦ, ʥʘʧʨʠʤʝʨ, ʟʥʘʯʠʪʝʣʴʥʦʝ ʥʘʢʦʧʣʝʥʠʝ 

ʩʦʣʝʡ ʱʘʚʝʣʝʚʦʡ ʢʠʩʣʦʪʳ (ʜʦ 1ï1,3 % ʚ ʢʣʝʪʦʯʥʦʤ ʩʦʢʝ) ʧʨʝʜʩʪʘʚʠʪʝ-

ʣʷʤʠ ʨʦʜʦʚ ʱʘʚʝʣʴ (Rumex), ʢʠʩʣʠʮʘ (Oxalis) ʠ ʨʝʚʝʥʴ (Rheum), ʦʙʣʘ-

ʜʘʶʱʠʭ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤʠ ʜʣʷ ʧʦʝʜʘʥʠʷ ʣʠʩʪʴʷʤʠ. ʆʜʥʘʢʦ ʞʠʚʦʪ-

ʥʳʝ ʠʭ ʥʝ ʪʨʦʛʘʶʪ, ʪʘʢ ʢʘʢ ʩʦʜʝʨʞʘʱʠʝʩʷ ʚ ʥʠʭ ʦʢʩʘʣʘʪʳ ʧʨʠʚʦʜʷʪ  

ʢ ʩʠʣʴʥʦʤʫ ʥʘʨʫʰʝʥʠʶ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ ʚ ʞʠʚʦʪʥʦʤ ʦʨʛʘʥʠʟʤʝ. ʄʦ-

ʥʦʛʠʜʨʘʪ ʦʢʩʘʣʘʪʘ ʢʘʣʠʷ ʟʘʤʝʱʘʝʪ ʢʘʣʴʮʠʡ ʚ ʢʨʦʚʠ ʠ ʦʩʘʞʜʘʝʪ ʝʛʦ  

ʚ ʚʠʜʝ ʥʝʨʘʩʪʚʦʨʠʤʦʛʦ ʦʢʩʘʣʘʪʘ ʢʘʣʴʮʠʷ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʫʤʝʥʴʰʝʥʠʶ 

ʩʚʝʨʪʳʚʘʝʤʦʩʪʠ ʢʨʦʚʠ. ɿʘʤʝʥʘ ʢʘʣʴʮʠʷ ʢʘʣʠʝʤ ʤʦʞʝʪ ʪʘʢʞʝ ʧʨʠʚʝʩʪʠ 

ʢ ʩʠʣʴʥʦʤʫ ʚʦʟʙʫʞʜʝʥʠʶ ʮʝʥʪʨʘʣʴʥʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ, ʚʧʣʦʪʴ  

ʜʦ ʩʫʜʦʨʦʞʥʦʛʦ ʩʦʩʪʦʷʥʠʷ. ʂʨʦʤʝ ʪʦʛʦ, ʦʢʩʘʣʘʪ ʢʘʣʴʮʠʷ ʦʩʘʞʜʘʝʪʩʷ  

ʚ ʤʦʯʝʚʳʭ ʢʘʥʘʣʴʮʘʭ, ʚʳʟʳʚʘʷ ʥʝʬʨʠʪʳ ʠ ʫʨʝʤʠʶ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʪʦʢʩʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʦʜʥʠʭ ʠ ʪʝʭ ʞʝ ʨʘʩʪʝʥʠʡ 

ʥʝʦʜʠʥʘʢʦʚʳ ʧʦ ʚʦʟʜʝʡʩʪʚʠʶ ʥʘ ʯʝʣʦʚʝʢʘ ʠ ʨʘʟʣʠʯʥʳʝ ʛʨʫʧʧʳ ʞʠ-

ʚʦʪʥʳʭ. ʉʠʣʴʥʦʪʦʢʩʠʯʥʳʝ ʜʣʷ ʯʝʣʦʚʝʢʘ ʜʫʨʤʘʥ ʠ ʙʝʣʣʘʜʦʥʥʘ ʩʦʚʝʨ-

ʰʝʥʥʦ ʙʝʟʚʨʝʜʥʳ ʜʣʷ ʛʨʳʟʫʥʦʚ, ʧʩʦʚʳʭ, ʢʫʨ, ʜʨʦʟʜʦʚ ʠ ʜʨʫʛʠʭ ʧʪʠʮ, 

ʢʦʣʦʨʘʜʩʢʦʛʦ ʞʫʢʘ, ʥʦ ʚʳʟʳʚʘʶʪ ʦʪʨʘʚʣʝʥʠʷ ʫʪʦʢ ʠ ʮʳʧʣʷʪ. ʏʫʚʩʪʚʠ-

ʪʝʣʴʥʦʩʪʴ ʢ ʦʧʠʶ ʫ ʣʦʰʘʜʠ ʠ ʩʦʙʘʢʠ ʚ 10 ʨʘʟ ʤʝʥʴʰʝ, ʯʝʤ ʫ ʯʝʣʦʚʝʢʘ, 

ʫ ʛʦʣʫʙʷ ï ʚ 100, ʫ ʣʷʛʫʰʢʠ ï ʚ 1000 ʨʘʟ. 

ʗʜʦʚʠʪʳʝ ʨʘʩʪʝʥʠʷ ʟʘʯʘʩʪʫʶ ʷʚʣʷʶʪʩʷ ʧʨʠʯʠʥʦʡ ʦʪʨʘʚʣʝʥʠʷ 

ʯʝʣʦʚʝʢʘ ʠ ʞʠʚʦʪʥʳʭ. ɹʦʣʴʰʝʡ ʯʘʩʪʴʶ ʦʪʨʘʚʣʝʥʠʷ ʨʘʩʪʝʥʠʷʤʠ ʚʦʟʥʠ-

ʢʘʶʪ ʢʘʢ ʧʠʱʝʚʳʝ (ʘʣʠʤʝʥʪʘʨʥʳʝ). ʇʨʠ ʵʪʦʤ ʦʩʦʙʝʥʥʦ ʩʣʝʜʫʝʪ ʚʳʜʝ-

ʣʠʪʴ ʦʪʨʘʚʣʝʥʠʷ ʜʝʪʝʡ, ʧʦʝʜʘʶʱʠʭ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʝ ʧʣʦʜʳ, ʩʦʯʥʳʝ 

ʢʦʨʝʰʢʠ, ʣʫʢʦʚʠʮʳ, ʩʪʝʙʣʠ. ʈʝʞʝ ʪʦʢʩʠʯʝʩʢʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʦʢʘʟʳʚʘʝʪ 

ʚʜʳʭʘʥʠʝ ʷʜʦʚʠʪʳʭ ʚʳʜʝʣʝʥʠʡ ï ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʦʪʨʘʚʣʝʥʠʝ ʙʘʛʫʣʴ-

ʥʠʢʦʤ, ʘʨʦʠʜʥʳʤʠ, ʷʩʝʥʮʝʤ (çʥʝʦʧʘʣʠʤʘʷ ʢʫʧʠʥʘè), ʨʦʜʦʜʝʥʜʨʦʥʘ-

ʤʠ ʠ ʜʨ. ʂʨʦʤʝ ʪʦʛʦ, ʤʦʛʫʪ ʚʦʟʥʠʢʘʪʴ ʢʦʥʪʘʢʪʥʳʝ ʧʦʚʨʝʞʜʝʥʠʷ ʢʦʞʠ 

ʠ ʩʣʠʟʠʩʪʳʭ (ʢʨʘʧʠʚʘ, ʙʦʨʱʝʚʠʢ, ʷʩʝʥʝʮ, ʙʦʣʠʛʦʣʦʚ, ʚʦʣʯʴʝ ʣʳʢʦ, ʚʦ-

ʨʦʥʝʮ ʠ ʜʨ.), ʧʨʦʪʝʢʘʶʱʠʝ ʧʦ ʪʠʧʫ ʩʠʣʥɹʳʭ ʘʣʣʝʨʛʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ. 

ʀʥʦʛʜʘ ʦʪʨʘʚʣʝʥʠʝ ʨʘʩʪʠʪʝʣʴʥʳʤʠ ʧʨʦʜʫʢʪʘʤʠ ʩʚʷʟʘʥʦ ʩ ʫʧʦʪ-

ʨʝʙʣʝʥʠʝʤ ʚ ʧʠʱʫ ʤʝʜʘ, ʟʘʛʨʷʟʥʝʥʥʦʛʦ ʷʜʦʚʠʪʦʡ ʧʳʣʴʮʦʡ ʨʘʩʪʝʥʠʡ. 

ʆʪʨʘʚʣʝʥʠʷ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʤʥʦʛʦʦʙʨʘʟʠʝʤ ʩʠʤʧʪʦʤʘʪʠʢʠ, ʯʪʦ ʟʘ-

ʚʠʩʠʪ ʦʪ ʜʝʡʩʪʚʫʶʱʝʛʦ ʥʘʯʘʣʘ ʷʜʦʚʠʪʦʛʦ ʨʘʩʪʝʥʠʷ, ʩ ʢʦʪʦʨʦʛʦ ʧʯʝʣʘ-

ʤʠ ʩʦʙʨʘʥ ʥʝʢʪʘʨ, ï ʙʘʛʫʣʴʥʠʢʠ, ʨʦʜʦʜʝʥʜʨʦʥʳ, ʣʘʚʨʦʚʠʰʥʠ, ʙʝʣʝʥʘ, 

ʜʫʨʤʘʥ, ʚʦʣʯʴʝ ʣʳʢʦ, ʚʦʨʦʥʠʡ ʛʣʘʟ, ʯʝʤʝʨʠʮʘ, ʣʶʪʠʢʦʚʳʝ ʠ ʜʨ. ɺ ʮʝ-

ʣʷʭ ʧʨʦʬʠʣʘʢʪʠʢʠ ʪʘʢʠʭ ʦʪʨʘʚʣʝʥʠʡ ʧʘʩʝʢʠ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʨʘʟʤʝʱʘʪʴ 

ʚ ʤʝʩʪʘʭ, ʩʚʦʙʦʜʥʳʭ ʦʪ ʧʨʦʠʟʨʘʩʪʘʥʠʷ ʷʜʦʚʠʪʳʭ ʨʘʩʪʝʥʠʡ. 
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ʀʟʚʝʩʪʥʳ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʩʣʫʯʘʠ ʟʘʛʨʷʟʥʝʥʠʷ ʤʦʣʦʢʘ ʠ ʤʷʩʘ 

ʧʦʩʣʝ ʧʦʝʜʘʥʠʷ ʞʠʚʦʪʥʳʤʠ ʪʦʢʩʠʯʥʳʭ ʨʘʩʪʝʥʠʡ: ʣʶʪʠʢʦʚʳʝ, ʤʘʢʦ-

ʚʳʝ, ʙʝʟʚʨʝʤʝʥʥʠʢ, ʭʣʦʧʢʦʚʳʡ ʞʤʳʭ ï ʟʘʛʨʷʟʥʝʥʠʝ ʤʦʣʦʢʘ; ʯʝʤʝʨʠʮʘ, 

ʧʠʢʫʣʴʥʠʢ, ʘʢʦʥʠʪʳ ï ʟʘʛʨʷʟʥʝʥʠʝ ʤʷʩʘ. ʇʦʨʯʫ ʤʦʣʦʢʘ ʚʳʟʳʚʘʶʪ 

ʪʘʢʞʝ ʛʦʨʴʢʠʝ, ʘʨʦʤʘʪʠʯʝʩʢʠʝ, ʩʤʦʣʦʥʦʩʥʳʝ, ʢʨʝʤʥʝʟʝʤʠʩʪʳʝ ʠ ʩʦ-

ʜʝʨʞʘʱʠʝ ʦʢʩʘʣʘʪʳ ʨʘʩʪʝʥʠʷ ï ʧʦʣʳʥʠ, ʧʠʞʤʘ, ʧʠʨʝʪʨʫʤʳ, ʪʳʩʷʯʝ-

ʣʠʩʪʥʠʢʠ, ʭʚʦʱʠ, ʤʦʣʦʯʘʠ, ʣʶʧʠʥ, ʱʘʚʝʣʠ, ʢʠʩʣʠʮʘ, ʛʦʨʯʠʯʥʳʝ ʢʨʝ-

ʩʪʦʮʚʝʪʥʳʝ, ʛʫʙʦʮʚʝʪʥʳʝ. ɺ ʧʨʦʜʫʢʮʠʶ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʪʦʢʩʠʯʝʩʢʠʝ 

ʚʝʱʝʩʪʚʘ ʤʦʛʫʪ ʧʦʩʪʫʧʘʪʴ ʧʨʠ ʢʦʨʤʣʝʥʠʠ ʩʢʦʪʘ ʟʝʨʥʦʤ ʠ ʤʫʢʦʡ, ʟʘ-

ʛʨʷʟʥʝʥʥʳʤʠ ʩʧʦʨʳʥʴʝʡ, ʩʝʤʝʥʘʤʠ ʢʫʢʦʣʷ, ʧʣʝʚʝʣʘ, ʙʝʣʝʥʳ ʠ ʜʨ. 

ʂʘʢ ʧʨʘʚʠʣʦ, ʚʦ ʤʥʦʛʠʭ ʨʘʩʪʝʥʠʷʭ ʧʨʠʩʫʪʩʪʚʫʝʪ ʮʝʣʳʡ ʢʦʤʧʣʝʢʩ 

ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ, ʧʨʠʯʝʤ ʦʜʥʠ ʠʟ ʥʠʭ ʤʦʛʫʪ ʩʝʥʩʠʙʠ-

ʣʠʟʠʨʦʚʘʪʴ ʦʨʛʘʥʠʟʤ ʢ ʚʦʟʜʝʡʩʪʚʠʶ ʜʨʫʛʠʭ. ʊʘʢ, ʩʠʣʴʥʦʝ ʨʘʟʜʨʘʞʝ-

ʥʠʝ ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʛʦ ʪʨʘʢʪʘ ʪʨʠʛʣʠʢʦʟʠʜʘʤʠ, ʩʘʧʦʥʠʥʘʤʠ ʠ ʥʝʢʦʪʦ-

ʨʳʤʠ ʘʣʢʘʣʦʠʜʘʤʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦʤʫ ʚʩʘʩʳʚʘʥʠʶ 

ʜʨʫʛʠʭ ʪʦʢʩʠʥʦʚ. 

ʅʝʢʦʪʦʨʳʝ ʪʦʢʩʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ ʦʙʣʘʜʘʶʪ ʢʫʤʫʣʷʪʠʚʥʳʤ ʜʝʡ-

ʩʪʚʠʝʤ, ʧʦʩʪʝʧʝʥʥʦ ʥʘʢʘʧʣʠʚʘʷʩʴ ʚ ʦʨʛʘʥʠʟʤʝ ʧʦʩʣʝ ʥʝʦʜʥʦʢʨʘʪʥʦʛʦ 

ʧʦʝʜʘʥʠʷ ʷʜʦʚʠʪʳʭ ʨʘʩʪʝʥʠʡ ʚ ʪʝʯʝʥʠʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ. 

ʇʦʜʦʙʥʳʤ ʵʬʬʝʢʪʦʤ ʦʙʣʘʜʘʶʪ ʪʦʢʩʠʥʳ ʵʬʝʜʨʳ, ʦʨʣʷʢʘ, ʥʘʧʝʨʩʪʷʥʢʠ, 

ʧʠʢʫʣʴʥʠʢʦʚ ʠ ʜʨ. ʊʘʢʦʝ ʧʦʩʪʝʧʝʥʥʦʝ ʥʘʢʦʧʣʝʥʠʝ ʧʠʱʝʚʳʭ ʪʦʢʩʠʥʦʚ 

ʚ ʦʨʛʘʥʠʟʤʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʫʶ ʦʧʘʩʥʦʩʪʴ ʚ ʩʚʷʟʠ ʩ ʥʝʟʘʤʝ-

ʯʘʝʤʦʡ ʥʘ ʧʝʨʚʳʭ ʧʦʨʘʭ ʚʦʟʤʦʞʥʦʩʪʴʶ ʦʪʨʘʚʣʝʥʠʷ, ʧʨʦʥʠʢʥʦʚʝʥʠʝʤ 

ʪʦʢʩʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʚʦ ʤʥʦʛʠʝ ʩʠʩʪʝʤʳ ʦʨʛʘʥʦʚ ʠ ʚʦʟʥʠʢʥʦʚʝʥʠʝʤ 

ʩʪʦʡʢʠʭ ʜʣʠʪʝʣʴʥʳʭ ʨʘʩʩʪʨʦʡʩʪʚ. 

ʂʫʤʫʣʷʮʠʷ ʬʠʪʦʪʦʢʩʠʥʦʚ ʚ ʦʨʛʘʥʠʟʤʝ ʞʠʚʦʪʥʦʛʦ ʦʙʫʩʣʦʚʣʠʚʘ-

ʝʪ ʪʘʢʞʝ ʪʦʢʩʠʯʥʦʩʪʴ ʧʨʦʜʫʢʪʦʚ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ (ʤʦʣʦʢʘ, ʤʷʩʘ, ʞʠ- 

ʨʘ ʠ ʜʨ.). ʅʘʧʨʠʤʝʨ, ʠʟʚʝʩʪʥʳ ʪʷʞʝʣʳʝ ʦʪʨʘʚʣʝʥʠʷ ʩʚʠʥʠʥʦʡ, ʚ ʞʠʨʝ  

ʢʦʪʦʨʦʡ ʧʨʦʠʩʭʦʜʠʣʦ ʧʦʩʪʝʧʝʥʥʦʝ ʥʘʢʦʧʣʝʥʠʝ ʪʦʢʩʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ 

ʠʟ ʩʝʤʷʥ ʧʠʢʫʣʴʥʠʢʦʚ. ʂʫʤʫʣʷʪʠʚʥʦʝ ʜʝʡʩʪʚʠʝ ʦʩʦʙʝʥʥʦ ʦʧʘʩʥʦ ʝʱʝ 

ʠ ʪʝʤ, ʯʪʦ, ʠʩʧʳʪʳʚʘʷ ʥʘ ʩʝʙʝ ʨʘʟʦʚʦʝ ʙʝʟʦʧʘʩʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʪʦʛʦ 

ʠʣʠ ʠʥʦʛʦ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʨʦʜʫʢʪʘ, ʯʝʣʦʚʝʢ ʧʨʠʦʙʨʝʪʘʝʪ ʥʝʦʙʦʩʥʦʚʘʥ-

ʥʫʶ ʫʚʝʨʝʥʥʦʩʪʴ ʚ ʝʛʦ ʙʝʟʚʨʝʜʥʦʩʪʠ ʠ ʧʨʠ ʜʘʣʴʥʝʡʰʝʤ ʫʧʦʪʨʝʙʣʝʥʠʠ. 

ʉʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ ʠ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʞʠʚʦʪʥʳʡ ʦʨ-

ʛʘʥʠʟʤ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʛʦ (ʠʣʠ ʜʨʫʛʦʛʦ ʙʦʣʝʝ ʜʣʠʥʥʦʚʦʣʥʦʚʦʛʦ) ʠʟ-

ʣʫʯʝʥʠʷ ʫʩʠʣʠʚʘʝʪ ʧʦʨʘʞʝʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ, 

ʪʘʢ ʢʘʢ ʨʘʩʪʝʥʠʷ ʧʦʚʳʰʘʶʪ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʧʦʢʨʦʚʦʚ ʢ ʚʦʟʜʝʡʩʪ-

ʚʠʶ ʫʣʴʪʨʘʬʠʦʣʝʪʘ. 
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4.3. ʆʩʥʦʚʥʳʝ ʪʦʢʩʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ, ʚʳʟʳʚʘʶʱʠʝ 
ʧʠʱʝʚʳʝ ʦʪʨʘʚʣʝʥʠ ̫

 

ʂʘʢ ʠʟʚʝʩʪʥʦ, ʟʦʦ- ʠ ʬʠʪʦʪʦʢʩʠʥʳ ʚʝʩʴʤʘ ʤʥʦʛʦʯʠʩʣʝʥʥʳ. ʉʨʝ-

ʜʠ ʚʩʝʛʦ ʵʪʦʛʦ ʤʥʦʞʝʩʪʚʘ ʨʘʩʩʤʦʪʨʠʤ ʦʩʥʦʚʥʳʝ ʛʨʫʧʧʳ ʪʦʢʩʠʯʝʩʢʠʭ 

ʚʝʱʝʩʪʚ ï ʘʣʢʘʣʦʠʜʳ, ʮʠʘʥʦʛʝʥʥʳʝ ʛʣʠʢʦʟʠʜʳ, ʙʠʦʛʝʥʥʳʝ ʘʤʠʥʳ. 
 

4.3.1. ɸʣʢʘʣʦʠʜʳ 
 

ɸʣʢʘʣʦʠʜʳ ï ʪʨʝʪʠʯʥʳʝ ʘʤʠʥʳ, ʩʦʜʝʨʞʘʱʠʝʩʷ ʚ ʨʘʩʪʝʥʠʷʭ  

ʚ ʚʠʜʝ ʩʦʣʝʡ ʦʨʛʘʥʠʯʝʩʢʠʭ ʢʠʩʣʦʪ (ʣʠʤʦʥʥʦʡ, ʷʙʣʦʯʥʦʡ, ʱʘʚʝʣʝʚʦʡ, 

ʷʥʪʘʨʥʦʡ ʠ ʜʨ.). ʆʙʱʠʤ ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʘʣʢʘʣʦʠʜʦʚ ʩʚʦʡʩʪʚʦʤ ʷʚʣʷ-

ʝʪʩʷ ʥʘʣʠʯʠʝ ʚ ʠʭ ʤʦʣʝʢʫʣʘʭ ʘʟʦʪʘ, ʩʦʜʝʨʞʘʱʝʛʦʩʷ ʚ ʩʦʩʪʘʚʝ ʮʠʢʣʦʚ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʣʢʘʣʦʠʜʳ ʧʨʠʥʘʜʣʝʞʘʪ ʢ ʛʝʪʝʨʦʮʠʢʣʠʯʝʩʢʠʤ ʩʦʝʜʠ-

ʥʝʥʠʷʤ. ʆʙʳʯʥʦ ʵʪʦ ʙʝʩʮʚʝʪʥʳʝ ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʝ ʩʦʝʜʠʥʝʥʠʷ, ʛʦʨʴ-

ʢʠʝ ʥʘ ʚʢʫʩ ʠ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʨʘʩʪʚʦʨʠʤʳʝ ʚ ʚʦʜʝ, ʥʦ ʭʦʨʦʰʦ ʨʘʩʪʚʦ-

ʨʠʤʳʝ ʚ ʦʨʛʘʥʠʯʝʩʢʠʭ ʨʘʩʪʚʦʨʠʪʝʣʷʭ ï ʵʬʠʨʝ, ʭʣʦʨʦʬʦʨʤʝ, ʙʝʥʟʦʣʝ. 

ʉʦʣʠ ʘʣʢʘʣʦʠʜʦʚ, ʥʘʧʨʦʪʠʚ, ʭʦʨʦʰʦ ʨʘʩʪʚʦʨʠʤʳ ʚ ʚʦʜʝ, ʥʦ ʥʝ ʨʘʩʪʚʦ-

ʨʷʶʪʩʷ ʚ ʦʨʛʘʥʠʯʝʩʢʠʭ ʨʘʩʪʚʦʨʠʪʝʣʷʭ. 

ʀʟʚʝʩʪʥʦ ʦʢʦʣʦ 10
 
000 ʘʣʢʘʣʦʠʜʦʚ. ʆʙʱʠʤ ʜʣʷ ʚʩʝʭ ʘʣʢʘʣʦʠʜʦʚ 

ʩʚʦʡʩʪʚʦʤ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʦʥʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠ 

ʯʨʝʟʚʯrʘʡʥʦ ʘʢʪʠʚʥʳʝ ʚʝʱʝʩʪʚʘ, ʦʢʘʟʳʚʘʶʱʠʝ ʩʠʣʴʥʦʝ ʜʝʡʩʪʚʠʝ  

ʥʘ ʞʠʚʦʪʥʳʡ ʦʨʛʘʥʠʟʤ; ʤʥʦʛʠʝ ʠʟ ʥʠʭ ʪʦʢʩʠʯʥʳ. ʀʟʙʠʨʘʪʝʣʴʥʦʩʪʴ 

ʜʝʡʩʪʚʠʷ ʘʣʢʘʣʦʠʜʦʚ ʥʘ ʨʘʟʣʠʯʥʳʝ ʩʠʩʪʝʤʳ ʠ ʦʨʛʘʥʳ ʯʝʣʦʚʝʢʘ ʠ ʞʠ-

ʚʦʪʥʳʭ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʭ ʚ ʢʘʯʝʩʪʚʝ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ. 

ɸʣʢʘʣʦʠʜʳ ʢʣʘʩʩʠʬʠʮʠʨʫʶʪ ʧʦ ʭʘʨʘʢʪʝʨʫ ʛʝʪʝʨʦʮʠʢʣʘ (ʪʘʙʣ. 5). 

 
ʊʘʙʣʠʮʘ 5 

ʆʩʥʦʚʥʳʝ ʛʨʫʧʧʳ ʘʣʢʘʣʦʠʜʦʚ ʠ ʧʨʦʜʫʮʠʨʫʶʱʠʝ ʠʭ ʨʘʩʪʝʥʠʷ 
 

ɻʨʫʧʧʳ ʘʣʢʘʣʦʠʜʦʚ 
ɺʘʞʥʝʡʰʠʝ 

ʧʨʝʜʩʪʘʚʠʪʝʣʠ 
ʈʘʩʪʝʥʠʷ 

ʇʠʨʠʜʠʥʦʚʳʝ  

ʠ ʧʠʧʝʨʠʜʠʥʦʚʳʝ 

ʂʦʥʠʠʥ 

ʅʠʢʦʪʠʥ 

ʃʦʙʝʣʠʥ 

ɹʦʣʠʛʦʣʦʚ 

ʊʘʙʘʢ 

ʃʦʙʝʣʠʷ 

ʇʠʨʨʦʣʠʜʠʥʦʚʳʝ ʠ 

ʧʠʧʝʨʠʜʠʥʦʚʳʝ 

ɻʠʦʩʮʠʘʤʠʥ 

ʉʢʦʧʦʣʘʤʠʥ 

ɹʝʣʝʥʘ 

ʉʢʦʧʦʣʠʷ 

ʇʠʨʨʦʣʠʟʠʜʠʥʦʚʳʝ 
ʇʣʘʪʠʬʠʣʣʠʥ 

ʉʝʥʝʮʠʬʠʣʠʥ 

ʂʨʝʩʪʦʚʥʠʢ 

ʊʦ ʞʝ 

ʍʠʥʦʣʠʥʦʚʳʝ ʕʭʠʥʦʧʩʠʥ ʄʦʨʜʦʚʥʠʢ 
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ɹʝʥʟʠʣʠʟʦʭʠʥʦʣʠʥʦʚʳʝ ʇʘʧʘʚʝʨʠʥ ʄʘʢ 

ʌʝʥʘʥʪʨʝʥʠʟʦʭʠʥʦʣʠʥʦʚʳʝ 
ʄʦʨʬʠʥ 

ʂʦʜʝʠʥ 

ʄʘʢ 

ʊʦ ʞʝ 

ɼʠʙʝʥʟʠʣʠʟʦʭʠʥʦʣʠʥʦʚʳʝ ɼʘʫʨʠʮʠʥ ʃʫʥʦʩʝʤʷʥʥʠʢ 

ɹʝʥʟʦʬʝʥʘʥʪʨʠʜʠʥʦʚʳʝ 
ʍʝʣʠʜʦʥʠʥ 

ʉʘʥʛʚʠʥʘʨʠʥ 

ʏʠʩʪʦʪʝʣ 

ʊʦ ʞʝ 

ʀʥʜʦʣʴʥʳʝ 

ɻʘʣʘʥʪʘʤʠʥ 

ɺʠʥʢʘʥʠʥ 

ʕʨʛʦʪʘʤʠʥ 

ʇʦʜʩʥʝʞʥʠʢ ɺʦʨʦʥʦʚʘ 

ɹʘʨʚʠʥʦʢ 

ʉʧʦʨʳʥʴʷ 

ʀʤʠʜʘʟʦʣʴʥʳʝ ʇʠʣʦʢʘʨʧʠʥ ʇʠʣʦʢʘʨʧʫʩ 

ʇʫʨʠʥʦʚʳʝ 
ʂʦʬʝʠʥ 

ʊʝʦʬʠʣʣʠʥ 

ʏʘʡ 

ʊʦ ʞʝ 

ɼʠʪʝʨʧʝʥʦʚʳʝ 
ɸʢʦʥʠʪʠʥ 

ɼʝʣʴʩʠʤʠʥ 

ɹʦʨʝʮ 

ʊʦ ʞʝ 

ʉʪʝʨʦʠʜʥʳʝ 
ʉʦʣʘʥʠʜʠʥ 

ʁʝʨʚʠʥ 

ʂʘʨʪʦʬʝʣʴ 

ʏʝʤʝʨʠʮʘ ʃʦʙʝʣʷ 

ɸʮʠʢʣʠʯʝʩʢʠʝ ʕʬʝʜʨʠʥ ʕʬʝʜʨʘ 

ʂʦʣʭʠʮʠʥʦʚʳʝ ʂʦʣʭʠʮʠʥ ɹʝʟʚʨʝʤʝʥʥʠʢ 

ʈʘʩʩʤʦʪʨʠʤ ʥʝʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʘʣʢʘʣʦʠʜʦʚ. 

ʄʥʦʛʠʝ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʩʝʤʝʡʩʪʚʘ ʇʘʩʣʝʥʦʚʳʭ (Solanaceae) ʩʦ-

ʜʝʨʞʘʪ ʩʪʝʨʦʠʜʥʳʝ ʘʣʢʘʣʦʠʜʳ ï ʩʦʣʘʥʠʥʳ ʠ ʯʘʢʦʥʠʥʳ. ʀʥʘʯʝ ʠʭ ʥʘ-

ʟʳʚʘʶʪ ʛʣʠʢʦʘʣʢʘʣʦʠʜʘʤʠ, ʦʥʠ ʩʦʜʝʨʞʘʪ ʦʜʠʥ ʠ ʪʦʪ ʞʝ ʘʛʣʠʢʦʥ ʩʦʣʘ-

ʥʠʜʠʥ, ʥʦ ʨʘʟʣʠʯʥʳʝ ʦʩʪʘʪʢʠ ʩʘʭʘʨʦʚ: 

 

-ʩʦʣʘʥʠʥ ʩʦʣʘʥʠʜʠʥ + ʛʘʣʘʢʪʦʟʘ + ʛʣʶʢʦʟʘ + ʨʘʤʥʦʟʘ 

-ʩʦʣʘʥʠʥ ʩʦʣʘʥʠʜʠʥ + ʛʘʣʘʢʪʦʟʘ + ʛʣʶʢʦʟʘ 

-ʩʦʣʘʥʠʥ ʩʦʣʘʥʠʜʠʥ + ʛʘʣʘʢʪʦʟʘ 

-ʯʘʢʦʥʠʥ ʩʦʣʘʥʠʜʠʥ + ʛʣʶʢʦʟʘ + ʨʘʤʥʦʟʘ + ʨʘʤʥʦʟʘ 

-ʯʘʢʦʥʠʥ ʩʦʣʘʥʠʜʠʥ + ʛʣʶʢʦʟʘ + ʨʘʤʥʦʟʘ 

-ʯʘʢʦʥʠʥ ʩʦʣʘʥʠʜʠʥ + ʛʣʶʢʦʟʘ 

   

ʅʘʠʙʦʣʝʝ ʰʠʨʦʢʦ ʢʫʣʴʪʠʚʠʨʫʝʤʳʤ ʧʨʝʜʩʪʘʚʠʪʝʣʝʤ ʩʝʤʝʡʩʪʚʘ 

ʇʘʩʣʝʥʦʚʳʭ, ʩʦʜʝʨʞʘʱʠʤ ʚʳʰʝʥʘʟʚʘʥʥʳʝ ʘʣʢʘʣʦʠʜʳ, ʷʚʣʷʝʪʩʷ ʧʘʩ-

ʣʝʥ ʢʣʫʙʥʝʥʦʩʥʳʡ, ʠʣʠ ʢʘʨʪʦʬʝʣʴ (Solanum tuberosum L.). ɺ ʢʘʨʪʦʬʝ-

ʣʝ ʦʙʥʘʨʫʞʝʥʳ 6 ʛʣʠʢʦʘʣʢʘʣʦʠʜʦʚ, ʢʦʪʦʨʳʝ ʚʝʩʴʤʘ ʙʣʠʟʢʠ ʧʦ ʩʦʩʪʘʚʫ 

ʠ ʷʚʣʷʶʪʩʷ ʧʨʦʤʝʞʫʪʦʯʥʳʤʠ ʧʨʦʜʫʢʪʘʤʠ ʧʨʠ ʙʠʦʩʠʥʪʝʟʝ -ʩʦʣʘʥʠʥʘ, 

ʚʩʪʨʝʯʘʶʱʝʛʦʩʷ ʚ ʥʝʤ ʚ ʥʘʠʙʦʣʴʰʠʭ ʢʦʣʠʯʝʩʪʚʘʭ (ʨʠʩ. 4). 
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ʈʠʩ. 4. ɸʣʢʘʣʦʠʜʳ ʢʘʨʪʦʬʝʣʷ 

 

ʉʦʣʘʥʠʥ ʚʭʦʜʠʪ ʚ ʩʦʩʪʘʚ ʟʜʦʨʦʚʦʛʦ ʢʘʨʪʦʬʝʣʷ ʚ ʢʦʣʠʯʝʩʪʚʝ  

ʦʪ 0,002 ʜʦ 0,01 % (ʠʥʦʛʜʘ ʚ ʥʦʨʤʝ ʩʦʜʝʨʞʘʥʠʝ ʝʛʦ ʜʦʩʪʠʛʘʝʪ 0,02 %). 

ʅʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʩʦʣʘʥʠʥʘ (ʦʪ 0,03 ʜʦ 0,064 %) ʩʦʜʝʨʞʠʪʩʷ  

ʚ ʢʦʞʫʨʝ. ɺ ʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ ʩʦʣʘʥʠʥ ʩʦʜʝʨʞʠʪʩʷ ʚ ʢʘʨʪʦʬʝʣʥɹʦʡ 

ʙʦʪʚʝ, ʟʝʣʝʥʳʭ ʧʣʦʜʘʭ ʠ ʧʦʟʝʣʝʥʝʚʰʠʭ ʥʘ ʩʚʝʪʫ ʢʣʫʙʥʷʭ, ʘ ʪʘʢʞʝ  

ʚ ʢʣʫʙʥʷʭ ʧʨʠ ʥʘʨʫʰʝʥʠʠ ʘʛʨʦʪʝʭʥʠʢʠ ʚʦʟʜʝʣʳʚʘʥʠʷ, ʥʝʧʨʘʚʠʣʴʥʦʤ 

ʭʨʘʥʝʥʠʠ ʠ ʪ. ʧ. ʅʘʧʨʠʤʝʨ, ʢʦʣʠʯʝʩʪʚʦ ʩʦʣʘʥʠʥʘ ʚ ʧʦʟʝʣʝʥʝʚʰʠʭ ʯʘʩ-

ʪʷʭ ʢʣʫʙʥʷ ʤʦʞʝʪ ʫʚʝʣʠʯʠʚʘʪʴʩʷ ʙʦʣʝʝ ʯʝʤ ʚ 10 ʨʘʟ ʠ ʜʦʩʪʠʛʘʪʴ      

500 ʤʛ/ʢʛ (0,42ï0,73 %). 

ʆʪʨʘʚʣʝʥʠʷ ʩʦʣʘʥʠʥʦʤ ʢʘʨʪʦʬʝʣʷ ʨʝʜʢʠ, ʪʘʢ ʢʘʢ ʦʩʥʦʚʥʳʝ ʝʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʫʜʘʣʷʶʪʩʷ ʩ ʢʦʞʫʨʦʡ. ɺʦʟʤʦʞʥʦʩʪʴ ʦʪʨʘʚʣʝʥʠʷ ʧʦʚʳʰʘ-

ʝʪʩʷ ʚ ʩʣʫʯʘʷʭ ʧʦʪʨʝʙʣʝʥʠʷ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʢʘʨʪʦʬʝʣʷ, ʩʚʘʨʝʥ-

ʥʦʛʦ ʩ ʢʦʞʫʨʦʡ. ʇʨʠ ʫʧʦʪʨʝʙʣʝʥʠʠ ʚ ʧʠʱʫ ʪʘʢʦʛʦ ʢʘʨʪʦʬʝʣʷ ʦʪʤʝʯʘ-

ʶʪ ʛʦʨʴʢʦʚʘʪʳʡ ʚʢʫʩ ʠ ʮʘʨʘʧʘʶʱʝʝ ʦʱʫʱʝʥʠʝ ʚ ʟʝʚʝ. ʊʦʢʩʠʯʝʩʢʠʝ 

ʩʚʦʡʩʪʚʘ ʩʦʣʘʥʠʥʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʚʝʣʠʢʠ. ɼʣʷ ʯʝʣʦʚʝʢʘ ʜʦʟʘ, ʩʧʦ-

ʩʦʙʥʘ ̫ʚʳʟʚʘʪʴ ʦʪʨʘʚʣʝʥʠʝ, ʢʦʣʝʙʣʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 200ï400 ʤʛ ʩʦʣʘ-

ʥʠʥʘ. ʆʪʨʘʚʣʝʥʠʝ ʩʦʣʘʥʠʥʦʤ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʪʦʰʥʦʪʦʡ, ʨʚʦʪʦʡ  

ʠ ʜʠʩʬʫʥʢʮʠʝʡ ʢʠʰʝʯʥʠʢʘ. ʇʝʨʚʘʷ ʧʦʤʦʱʴ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʨʦʤʳʚʘ-

ʥʠʠ ʞʝʣʫʜʢʘ ʚʦʜʥʦʡ ʚʟʚʝʩʴʶ ʘʢʪʠʚʠʨʦʚʘʥʥʦʛʦ ʫʛʣʷ ʠʣʠ 0,1 %-ʤ ʨʘʩ-

ʪʚʦʨʦʤ ʧʝʨʤʘʥʛʘʥʘʪʘ ʢʘʣʠʷ. 

ʇʦʤʠʤʦ ʢʘʨʪʦʬʝʣʷ ʩʦʣʘʥʠʥ ʩʦʜʝʨʞʠʪʩʷ ʚ ʙʦʪʚʝ ʠ ʥʝʜʦʟʨʝʣʳʭ 

ʧʣʦʜʘʭ ʪʦʤʘʪʘ, ʦʚʦʱʥʦʛʦ ʬʠʟʘʣʠʩʘ, ʘ ʪʘʢʞʝ ʚ ʣʠʩʪʴʷʭ ʥʝʢʦʪʦʨʳʭ ʚʠ-

ʜʦʚ ʪʘʙʘʢʘ. 
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ʍʦʨʦʰʦ ʠʟʫʯʝʥʳ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ ʧʫʨʠʥʦʚʳʝ 

ʘʣʢʘʣʦʠʜʳ, ʢ ʢʦʪʦʨʳʤ ʦʪʥʦʩʷʪʩʷ ʢʦʬʝʠʥ, ʩʦʜʝʨʞʘʱʠʡʩʷ ʚ ʢʦʬʝ ʠ ʯʘʝ, 

ʠ ʯʘʩʪʦ ʩʦʧʨʦʚʦʞʜʘʶʱʠʝ ʝʛʦ ʪʝʦʙʨʦʤʠʥ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʩʦʙʦʡ ʘʢ-

ʪʠʚʥʦʝ ʥʘʯʘʣʦ ʧʣʦʜʦʚ ʰʦʢʦʣʘʜʥʦʛʦ ʜʝʨʝʚʘ (Theobroma cacao), ʠ ʪʝʦ-

ʬʠʣʠʥ (ʨʠʩ. 5). ɺʦʟʙʫʞʜʘʶʱʝʝ ʩʝʨʜʝʯʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʜʝʡʩʪʚʠʝ ʢʦ-

ʬʝ ʠ ʯʘʷ ʟʘʚʠʩʠʪ ʦʪ ʥʘʣʠʯʠʷ ʚ ʥʠʭ ʢʦʬʝʠʥʘ. 

 

 
 

ʈʠʩ. 5. ʇʫʨʠʥʦʚʳʝ ʘʣʢʘʣʦʠʜʳ 

 

ʉʦʜʝʨʞʘʥʠʝ ʢʦʬʝʠʥʘ ʚ ʩʳʨʴʝ ʠ ʨʘʟʣʠʯʥʳʭ ʧʨʦʜʫʢʪʘʭ ʢʦʣʝʙʣʝʪʩʷ 

ʚ ʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢʠʭ ʧʨʝʜʝʣʘʭ. ʂʦʬʝʡʥʳʝ ʟʝʨʥʘ ʩʦʜʝʨʞʘʪ ʜʦ 1,5 % 

ʢʦʬʝʠʥʘ. ɽʱʝ ʚʳʰʝ ʝʛʦ ʩʦʜʝʨʞʘʥʠʝ ʚ ʯʘʡʥʳʭ ʣʠʩʪʴʷʭ ï ʜʦ 5 %. ʉʦ-

ʜʝʨʞʘʥʠʝ ʪʝʦʙʨʦʤʠʥʘ ʚ ʙʦʙʘʭ ʢʘʢʘʦ ʜʦʭʦʜʠʪ ʜʦ 1,8 %. 

ʉʦʜʝʨʞʘʥʠʝ ʢʦʬʝʠʥʘ ʚ ʥʘʧʠʪʢʘʭ ʟʘʚʠʩʠʪ ʦʪ ʠʩʭʦʜʥʦʛʦ ʩʳʨʴʷ,  

ʘ ʪʘʢʞʝ ʦʪ ʩʧʦʩʦʙʘ ʠʭ ʧʨʠʛʦʪʦʚʣʝʥʠʷ: 
 

ʅʘʧʠʪʦʢ ʂʦʬʝʠʥ, ʤʛ/200 ʛ 

ʏʘʡ ʟʝʣʝʥʳʡ éééééééééééééé. 30 

ʏʘʡ ʯʝʨʥʳʡ ʙʘʡʭʦʚʳʡ éééééééééé 35ï40 

ʏʘʡ ʙʳʩʪʨʦʨʘʩʪʚʦʨʠʤʳʡ ééééééééé 15 

ʂʦʬʝ ʵʩʧʨʝʩʩʦ ééééééééééééé. 400 

ʂʦʬʝ ʯʝʨʥʳʡ ééééééééééééé... 80ï135 

ʂʦʬʝ ʙʳʩʪʨʦʨʘʩʪʚʦʨʠʤʳʡ éééééééé. 65ï100 

ʂʦʢʘ-ʢʦʣʘ ééééééééééééééé. 27 

ʇʝʧʩʠ-ʢʦʣʘ éééééééééééééé.. 23 
     

ʆʙʳʯʥʘʷ ʨʘʟʦʚʘʷ ʜʦʟʘ ʧʨʠ ʧʨʠʝʤʝ ʚʥʫʪʨʴ ʢʦʬʝʠʥʘ ʢʘʢ ʣʝʢʘʨʩʪʚʘ 

ʨʘʚʥʘ 100 ʤʛ, ʚʳʩʰʘʷ ʨʘʟʦʚʘʷ ʜʦʟʘ ï 300 ʤʛ, ʚʳʩʰʘʷ ʩʫʪʦʯʥʘʷ ʜʦʟʘ ï 

1000 ʤʛ. ʋʤʝʩʪʥʦ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʧʫʨʠʥʦʚʳʝ ʘʣʢʘʣʦʠʜʳ ʧʨʠ ʩʠʩʪʝ-

ʤʘʪʠʯʝʩʢʦʤ ʫʧʦʪʨʝʙʣʝʥʠʠ ʠʭ ʥʘ ʫʨʦʚʥʝ 1000 ʤʛ ʚ ʜʝʥʴ ʚʳʟʳʚʘʶʪ  
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ʫ ʯʝʣʦʚʝʢʘ ʧʦʩʪʦʷʥʥʫʶ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʥʠʭ, ʥʘʧʦʤʠʥʘʶʱʫʶ ʘʣʢʦʛʦʣʴ-

ʥʫʶ ʟʘʚʠʩʠʤʦʩʪʴ. 

ʉ 1806 ʛ. ʠʟʚʝʩʪʝʥ ʤʦʨʬʠʥ ï ʧʨʝʜʩʪʘʚʠʪʝʣʴ ʛʨʫʧʧʳ ʠʟʦʭʠʥʦʣʠ-

ʥʦʚʳʭ ʘʣʢʘʣʦʠʜʦʚ (ʨʠʩ 6). ʆʥ ʩʦʜʝʨʞʠʪʩʷ ʚ ʦʧʠʠ ï ʩʛʫʱʝʥʥʦʤ ʤʣʝʯ-

ʥʦʤ ʩʦʢʝ ʦʧʠʡʥʦʛʦ ʤʘʢʘ. ʇʦʤʠʤʦ ʤʦʨʬʠʥʘ ʦʧʠʡ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 

ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʟʣʠʯʥʳʭ ʘʣʢʘʣʦʠʜʦʚ (ʢʦʜʝʠʥ, ʧʘʧʘʚʝʨʠʥ, ʪʝʙʘ-

ʠʥ, ʧʨʦʪʨʦʧʠʥ, ʣʘʫʜʝʥʠʥ ʠ ʜʨ.) ʠ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʤʝʜʠʮʠʥʝ ʢʘʢ 

ʫʩʧʦʢʘʠʚʘʶʱʝʝ ʠ ʙʦʣʝʫʪʦʣʷʶʱʝʝ ʩʨʝʜʩʪʚʦ, ʘ ʚ ʙʦʣʴʰʠʭ ʜʦʟʘʭ ï ʢʘʢ 

ʥʘʨʢʦʪʠʢ. ʇʨʠ ʥʝʦʜʥʦʢʨʘʪʥʦʤ ʧʨʠʤʝʥʝʥʠʠ ʙʳʩʪʨʦ ʨʘʟʚʠʚʘʝʪʩʷ ʙʦʣʝʟ-

ʥʝʥʥʦʝ ʧʨʠʩʪʨʘʩʪʠʝ (ʥʘʨʢʦʤʘʥʠʷ) ï ʤʦʨʬʠʥʠʟʤ. 

 
ʈʠʩ. 6. ʄʦʨʬʠʥ 

ʂ ʛʨʫʧʧʝ ʘʣʢʘʣʦʠʜʦʚ ï ʧʨʦʠʟʚʦʜʥʳʭ ʠʥʜʦʣʘ ï ʦʪʥʦʩʠʪʩʷ ʨʷʜ ʘʣ-

ʢʘʣʦʠʜʦʚ, ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʨʦʞʢʘʭ ʩʧʦʨʳʥʴʠ ʧʫʨʧʫʨʥʦʡ (Claviceps 

purpurea). ʉʧʦʨʳʥʴʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʟʠʤʫʶʱʫʶ ʬʦʨʤʫ ʛʨʠʙʘ, ʧʘ-

ʨʘʟʠʪʠʨʫʶʱʝʛʦ ʥʘ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʚʠʜʘʭ ʢʫʣʴʪʫʨʥʳʭ ʠ ʜʠʢʦʨʘʩʪʫ-

ʱʠʭ ʟʣʘʢʦʚ. ʆʩʦʙʝʥʥʦ ʯʘʩʪʦ ʚʩʪʨʝʯʘʝʪʩʷ ʥʘ ʨʞʠ, ʪʠʤʦʬʝʝʚʢʝ, ʧʳʨʝʝ, 

ʧʦʨʘʞʘʝʪ ʪʘʢʞʝ ʧʰʝʥʠʮʫ, ʦʩʦʙʝʥʥʦ ʪʚʝʨʜʫʶ, ʷʯʤʝʥʴ, ʨʘʡʛʨʘʩ, ʤʦʣʠ-

ʥʠʶ ʠ ʜʨʫʛʠʝ ʪʨʘʚʳ. ɺ ʩʦʮʚʝʪʠʷʭ ʧʦʨʘʞʝʥʥʳʭ ʩʧʦʨʳʥʴʝʡ ʨʘʩʪʝʥʠʡ 

ʭʦʨʦh ʦ ʟʘʤʝʪʥʳ ʩʢʣʝʨʦʮʠʠ, ʠʤʝʶʱʠʝ ʚʠʜ ʨʦʞʢʦʚ ʯʝʨʥʦ-ʬʠʦʣʝʪʦʚʦʛʦ 

ʮʚʝʪʘ ʜʣʠʥʦʡ ʜʦ 4 ʩʤ (ʨʠʩ. 7). 
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ʈʠʩ. 7. ʉʧʦʨʳʥʴʷ ʧʫʨʧʫʨʥʘʷ 

 

ʈʘʟʚʠʚʘʷʩʴ ʥʘ ʢʫʣʴʪʫʨʥʳʭ ʟʣʘʢʘʭ, ʩʧʦʨʳʥʴʷ ʚ ʥʝʟʥʘʯʠʪʝʣʴʥʦʡ 

ʩʪʝʧʝʥʠ ʩʥʠʞʘʝʪ ʠʭ ʫʨʦʞʘʡ. ɺʨʝʜ, ʧʨʠʯʠʥʷʝʤʳʡ ʩʧʦʨʳʥʴʝʡ ʨʞʠ, 

ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʟʘʤʝʪʝʥ. ʇʦʚʳʰʝʥʠʝ ʢʫʣʴʪʫʨʳ ʟʝʤʣʝʜʝʣʠʷ (ʪʱʘʪʝʣʴ-

ʥʘʷ ʦʯʠʩʪʢʘ ʩʝʤʷʥ, ʩʚʦʝʚʨʝʤʝʥʥʘʷ ʠ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʘʷ ʦʙʨʘʙʦʪʢʘ 

ʧʦʯʚʳ) ʨʝʟʢʦ ʩʥʠʟʠʣʦ ʧʦʨʘʞʝʥʠʝ ʧʦʩʝʚʦʚ ʵʪʠʤ ʛʨʠʙʦʤ. ʉʝʡʯʘʩ ʝʛʦ 

ʤʦʞʥʦ ʥʘʡʪʠ ʣʠʰʴ ʧʦ ʢʨʘʷʤ ʧʦʣʝʡ, ʛʜʝ ʠʩʪʦʯʥʠʢʦʤ ʠʥʬʝʢʮʠʠ ʩʣʫʞʘʪ 

ʜʠʢʦʨʘʩʪʫʱʠʝ ʟʣʘʢʠ. ʆʙʳʯʥʦ ʛʨʠʙ ʧʦʨʘʞʘʝʪ ʥʝ ʙʦʣʝʝ 1 % ʨʘʩʪʝʥʠʡ,  

ʘ ʩʥʠʞʝʥʠʝ ʫʨʦʞʘʷ ʢʦʣʝʙʣʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 0,3 ʜʦ 5 %. ʉʠʣʴʥʝʝ ʦʪ 

ʩʧʦʨʳʥʴʠ ʩʪʨʘʜʘʶʪ ʢʦʨʤʦʚʳʝ ʟʣʘʢʠ, ʦʩʦʙʝʥʥʦ ʤʥʦʛʦʣʝʪʥʠʝ ï ʪʠʤʦ-

ʬʝʝʚʢʘ, ʝʞʘ, ʢʦʩʪʝʨ ʙʝʟʦʩʪʳʡ ʠ ʜʨ. ʏʠʩʣʦ ʩʢʣʝʨʦʮʠʝʚ ʚ ʦʜʥʦʤ ʩʦʮʚʝ-

ʪʠʠ ʜʦʩʪʠʛʘʝʪ ʟʜʝʩʴ ʠʥʦʛʜʘ 20ï70. ʆʯʠʩʪʢʘ ʩʝʤʷʥ ʦʪ ʩʢʣʝʨʦʮʠʝʚ ʦʯʝʥʴ 

ʪʨʫʜʥʘ, ʪʘʢ ʢʘʢ ʦʥʠ ʩʠʣʴʥʦ ʚʘʨʴʠʨʫʶʪ ʚ ʨʘʟʤʝʨʘʭ. ʉʢʣʝʨʦʮʠʠ, ʧʦʢʨʳ-

ʪʝr ʮʚʝʪʢʦʚʳʤʠ ʯʝʰʫʷʤʠ, ʯʘʩʪʦ ʚʥʝʰʥʝ ʥʝʦʪʣʠʯʠʤʳ ʦʪ ʩʝʤʷʥ. 

ʇʨʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʩʧʦʨʳʥʴʠ ʦʧʨʝʜʝʣʷʝʪʩʷ, ʚ ʧʝʨʚʫʶ ʦʯʝ-

ʨʝʜʴ, ʪʦʢʩʠʯʝʩʢʠʤ ʜʝʡʩʪʚʠʝʤ ʘʣʢʘʣʦʠʜʦʚ, ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʩʢʣʝʨʦ-

ʮʠʷʭ. ʉʧʦʨʳʥʴʷ ï ʦʜʠʥ ʠʟ ʥʘʠʙʦʣʝʝ ʜʘʚʥʦ ʠʟʚʝʩʪʥʳʭ ʷʜʦʚʠʪʳʭ (ʪʦʢ-

ʩʠʯʝʩʢʠʭ) ʛʨʠʙʦʚ. ʉʝʡʯʘʩ ʪʦʢʩʠʢʦʟ, ʚr ʟʳʚʘʝʤʳʡ ʘʣʢʘʣʦʠʜʘʤʠ ʩʧʦʨʳ-

ʥʴʠ, ʫ ʣʶʜʝʡ ʙʳʚʘʝʪ ʨʝʜʢʦ, ʘ ʘʣʢʘʣʦʠʜʳ ʵʪʦʛʦ ʛʨʠʙʘ ʰʠʨʦʢʦ ʠʩʧʦʣʴ-

ʟʫʶʪʩʷ ʚ ʤʝʜʠʮʠʥʝ. ʆʜʥʘʢʦ ʚ ʧʨʦʰʣʦʤ ʵʪʦʪ ʪʦʢʩʠʢʦʟ ʙʳʣ ʰʠʨʦʢʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʚ ɽʚʨʦʧʝ, ʘ ʚ ʧʝʨʠʦʜʳ ʩʠʣʴʥʳʭ ʚʩʧʳʰʝʢ ʧʨʠʚʦʜʠʣ  
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ʢ ʙʦʣʴʰʦʤʫ ʯʠʩʣʫ ʞʝʨʪʚ, ʧʨʠʙʣʠʞʘʷʩʴ ʧʦ ʠʭ ʢʦʣʠʯʝʩʪʚʫ ʢ ʪʘʢʠʤ ʟʘ-

ʙʦʣʝʚʘʥʠʷʤ, ʢʘʢ ʯʫʤʘ ʠ ʭʦʣʝʨʘ. 

ʕʨʛʦʪʠʟʤ ï ʟʘʙʦʣʝʚʘʥʠʝ, ʨʘʟʚʠʚʘʶʱʝʝʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʦʪʨʝʙʣʝ-

ʥʠʷ ʧʨʦʜʫʢʪʦʚ ʠʟ ʟʝʨʥʘ, ʩʦʜʝʨʞʘʱʝʛʦ ʧʨʠʤʝʩʴ ʩʧʦʨʥrʴʠ. 

ʕʨʛʦʪʠʟʤ ʦʙʫʩʣʦʚʣʝʥ ʩʧʦʩʦʙʥʦʩʪʴʶ ʘʣʢʘʣʦʠʜʦʚ ʩʧʦʨʳʥʴʠ ʚʳ-

ʟʳʚʘʪʴ ʩʦʢʨʘʱʝʥʠʝ ʛʣʘʜʢʦʡ ʤʫʩʢʫʣʘʪʫʨʳ ʠ ʩʦʩʫʜʦʚ ʠ ʠʭ ʜʝʡʩʪʚʠʝʤ  

ʥʘ ʥʝʨʚʥʫʶ ʩʠʩʪʝʤʫ. ʆʥ ʠʟʚʝʩʪʝʥ ʚ ʜʚʫʭ ʬʦʨʤʘʭ ï ʛʘʥʛʨʝʥʦʟʥʦʡ (ʪʘʢ 

ʥʘʟʳʚʘʝʤʳʡ çʘʥʪʦʥʦʚ ʦʛʦʥʴè) ʠ ʢʦʥʚʫʣʴʩʠʚʥʦʡ (çʟʣʳʝ ʢʦʨʯʠè). ʇʨʠ 

ʛʘʥʛʨʝʥʦʟʥʦʡ ʬʦʨʤʝ ʵʨʛʦʪʠʟʤʘ ʧʨʝʦʙʣʘʜʘʶʪ ʧʦʨʘʞʝʥʠʷ ʩʦʩʫʜʠʩʪʦ-

ʥʝʨʚʥʦʛʦ ʘʧʧʘʨʘʪʘ, ʧʨʦʷʚʣʷʶʱʠʝʩʷ ʨʘʩʩʪʨʦʡʩʪʚʦʤ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ, 

ʮʠʘʥʦʟʦʤ, ʥʘʨʫʰʝʥʠʝʤ ʢʨʦʚʦʩʥʘʙʞʝʥʠʷ ʢʦʥʝʯʥʦʩʪʝʡ (ʦʩʦʙʝʥʥʦ ʩʪʦʧ), 

ʩʠʣʴʥʳʤʠ ʙʦʣʷʤʠ ʠ ʜʨʫʛʠʤʠ ʧʨʠʟʥʘʢʘʤʠ, ʥʘʧʦʤʠʥʘʶʱʠʤʠ ʛʘʥʛʨʝʥʫ 

ʥʘ ʧʦʯʚʝ ʦʙʣʠʪʝʨʘʮʠʠ ʩʦʩʫʜʦʚ. ɺ ʪʷʞʝʣʳʭ ʩʣʫʯʘʷʭ ʵʨʛʦʪʠʟʤʘ ʨʘʟʚʠʚʘ-

ʝʪʩʷ ʛʘʥʛʨʝʥʘ ʩ ʷʚʣʝʥʠʷʤʠ ʥʝʢʨʦʟʘ. ʂʦʥʚʫʣʴʩʠʚʥʘʷ (ʩʫʜʦʨʦʞʥʘʷ) ʬʦʨ-

ʤʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʦʨʘʞʝʥʠʝʤ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ, ʩʦʧʨʦʚʦʞʜʘʝʤʳʤ 

ʧʦʷʚʣʝʥʠʝʤ ʪʦʥʠʯʝʩʢʠʭ ʩʫʜʦʨʦʛ ʨʘʟʣʠʯʥʳʭ ʤʳʰʝʯʥʳʭ ʛʨʫʧʧ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʩʛʠʙʘʪʝʣʝʡ ʢʦʥʝʯʥʦʩʪʝʡ. ʄʦʞʝʪ ʠʤʝʪʴ ʤʝʩʪʦ ʩʚʝʜʝʥʠʝ ʯʝʣʶ-

ʩʪʝʡ (ʦʧʠʩʪʦʪʦʥʫʩ). ɺ ʪʷʞʝʣʳʭ ʩʣʫʯʘʷʭ ʥʘʙʣʶʜʘʶʪʩʷ ʛʘʣʣʶʮʠʥʘʮʠʠ  

ʠ ʨʘʩʩʪʨʦʡʩʪʚʘ ʩʦʟʥʘʥʠʷ. ʂʘʢ ʧʨʘʚʠʣʦ, ʦʪʤʝʯʘʶʪʩʷ ʷʚʣʝʥʠʷ ʩʦ ʩʪʦʨʦ-

ʥʳ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ: ʪʦʰʥʦʪʘ, ʨʚʦʪʘ ʠ ʙʦʣʠ ʚ ʞʠʚʦʪʝ, 

ʥʝʨʝʜʢʦ ʚ ʚʠʜʝ ʢʦʣʠʢʠ. 

ɺʦ ʬʨʘʥʮʫʟʩʢʦʡ ʣʝʪʦʧʠʩʠ ʍ ʚʝʢʘ ʪʘʢ ʦʧʠʩʘʥʘ ʚʩʧʳʰʢʘ ʵʨʛʦʪʠʟ-

ʤʘ: çéʫʞʘʩʥʳʝ ʙʝʜʩʪʚʠʷ ʨʘʩʧʨʦʩʪʨʘʥʠʣʠʩʴ ʩʨʝʜʠ ʣʶʜʝʡ, ʩʢʨʳʪʳʡ 

ʦʛʦʥʴ, ʩʲʝʜʘʶʱʠʡ ʢʦʥʝʯʥʦʩʪʠ ʠ ʪʝʣʦè. ɺ ʵʪʦʡ ʨʫʢʦʧʠʩʠ ʦʧʠʩʘʥʘ 

ʚʩʧʳʰʢʘ ʵʨʛʦʪʠʟʤʘ ʚ ʃʠʤʦʞʝ ʚ 994 ʛ., ʫʥʝʩʰʘʷ 40
 
000 ʞʝʨʪʚ. ʈʘʩʧʨʦ-

ʩʪʨʘʥʝʥʠʝ ʵʨʛʦʪʠʟʤʘ ʚ ɿʘʧʘʜʥʦʡ ʠ ʎʝʥʪʨʘʣʴʥʦʡ ɽʚʨʦʧʝ ʙʳʣʦ ʪʘʢ ʚʝ-

ʣʠʢʦ, ʯʪʦ ʚ 1095 ʛ. ʧʘʧʘ ʋʨʙʘʥ II  ʦʩʥʦʚʘʣ ʦʨʜʝʥ ʩʚ. ɸʥʪʦʥʠʷ, ʚ ʟʘʜʘʯʠ 

ʢʦʪʦʨʦʛʦ ʚʭʦʜʠʣʦ ʣʝʯʝʥʠʝ ʣʶʜʝʡ, ʩʪʨʘʜʘʶʱʠʭ ʵʨʛʦʪʠʟʤʦʤ. ʆʪʩʶʜʘ 

ʧʨʦʠʟʦʰʣʦ ʠ ʩʪʘʨʠʥʥʦʝ ʥʘʟʚʘʥʠʝ ʙʦʣʝʟʥʠ ï çʦʛʦʥʴ ʩʚ. ɸʥʪʦʥʠʷè, ʠʣʠ 

çʘʥʪʦʥʦʚ ʦʛʦʥʴè. 

ɼʦʣʛʦʝ ʚʨʝʤʷ ʙʦʣʝʟʥʴ ʦʩʪʘʚʘʣʘʩʴ ʟʘʛʘʜʦʯʥʦʡ. ʍʦʪʷ ʩʧʦʨʳʥʴʷ 

ʙʳʣʘ ʦʧʠʩʘʥʘ ʚʧʝʨʚʳʝ ʚ 1582 ʛ. (ɸ. ʃʦʥʠʮʝʨ), ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʦ ʩʚʷʟʠ 

ʚʩʧʳʰʝʢ ʵʨʛʦʪʠʟʤʘ ʩ ʫʧʦʪʨʝʙʣʝʥʠʝʤ ʚ ʧʠʱʫ ʧʨʦʜʫʢʪʦʚ ʠʟ ʟʝʨʥʘ, ʟʘ-

ʨʘʞʝʥʥʦʛʦ ʩʧʦʨʳʥʴʝʡ, ʙʳʣʦ ʚʳʩʢʘʟʘʥʦ ʪʦʣʴʢʦ ʧʦʯʪʠ ʯʝʨʝʟ 200 ʣʝʪ. 

ʇʦʜʨʦʙʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʵʨʛʦʪʠʟʤʘ ʠ ʝʛʦ ʵʪʠʦʣʦʛʠʠ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ 

ɸ. ʊʝʩʩʴʝ ʚ 1777 ʛ., ʚʦ ʚʨʝʤʷ ʪʘʢʦʡ ʵʧʠʜʝʤʠʠ ʚ ʉʦʣʦʥʠ. ʀʤ ʙʳʣʠ ʚʦʩ-

ʧʨʦʠʟʚʝʜʝʥʳ ʚ ʦʧʳʪʘʭ ʥʘ ʞʠʚʦʪʥʳʭ ʩʠʤʧʪʦʤʳ ʪʦʢʩʠʢʦʟʘ. 
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ʉ ʍ ʧʦ XIX  ʚʚ. ʚʩʧʳʰʢʠ ʵʨʛʦʪʠʟʤʘ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠ ʧʦʚʪʦʨʣ̫ʠʩʴ 

ʚ ɿʘʧʘʜʥʦʡ ʠ ʎʝʥʪʨʘʣʴʥʦʡ ɽʚʨʦʧʝ. ɺ ʈʦʩʩʠʠ ʵʪʦ ʟʘʙʦʣʝʚʘʥʠʝ ʚʧʝʨʚʳʝ 

ʫʧʦʤʠʥʘʝʪʩʷ ʚ ʊʨʦʠʮʢʦʡ ʣʝʪʦʧʠʩʠ ʚ 1408 ʛ. ɺʝʨʦʷʪʥʦ, ʩʧʦʨʳʥʴʷ ʧʦʷ-

ʚʠʣʘʩʴ ʚ ʈʦʩʩʠʠ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʟʜʥʝʝ, ʯʝʤ ʚ ɿʘʧʘʜʥʦʡ ɽʚʨʦʧʝ, ʚ ʨʝ-

ʟʫʣʴʪʘʪʝ ʟʘʥʦʩʘ ʛʨʠʙʘ. 

ʇʦʩʣʝʜʥʷʷ ʢʨʫʧʥʘʷ ʚʩʧʳʰʢʘ ʵʪʦʛʦ ʪʦʢʩʠʢʦʟʘ ʧʨʦʠʟʦʰʣʘ ʚ 1816 ʛ. 

ʚ ɹʫʨʛʫʥʜʠʠ. ʅʝʙʦʣʴʰʠʝ ʚʩʧʳʰʢʠ ʥʘʙʣʶʜʘʣʠʩʴ ʚ ɽʚʨʦʧʝ ʚ ʛʦʜʳ ʚʪʦ-

ʨʦʡ ʤʠʨʦʚʦʡ ʚʦʡʥʳ. ʇʦʵʪʦʤʫ ʫʢʨʝʧʠʣʩʷ ʚʟʛʣʷʜ ʥʘ ʵʨʛʦʪʠʟʤ ʢʘʢ  

ʥʘ ʙʦʣʝʟʥʴ ʧʨʦʰʣʦʛʦ. ʆʜʥʘʢʦ ʚ 1951 ʛ. ʚ ʧʦʩʝʣʢʝ ʇʦʥʪ-ʉʝʥ-ʕʩʧʨʠ  

ʚʦ ʌʨʘʥʮʠʠ ʚʩʧʳʭʥʫʣʘ ʵʧʠʜʝʤʠʷ ʩʪʨʘʥʥʦʡ ʙʦʣʝʟʥʠ. ʇʨʝʜʧʦʣʘʛʘʣʠ, 

ʯʪʦ ʵʪʦ ʥʝʠʟʚʝʩʪʥʘʷ ʚʠʨʫʩʥʘʷ ʠʥʬʝʢʮʠʷ ʠʣʠ ʨʪʫʪʥʦʝ ʦʪʨʘʚʣʝʥʠʝ. ʇʦ-

ʨʘʞʘʣʘʩʴ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʥʝʨʚʥʘʷ ʩʠʩʪʝʤʘ. ʇʦ ʜʘʥʥʳʤ, ʦʧʫʙʣʠʢʦ-

ʚʘʥʥʳʤ ʚ 1965 ʛ., ʙʦʣʝʣʠ 300 ʞʠʪʝʣʝʡ ʧʦʩʝʣʢʘ, ʘ 5 ʠʟ ʥʠʭ ʧʦʛʠʙʣʠ. 

ɼʘʞʝ ʚ 1965 ʛ. ʧʦʩʣʝʜʩʪʚʠʷ ʪʦʢʩʠʢʦʟʘ ʫʜʘʣʦʩʴ ʣʠʢʚʠʜʠʨʦʚʘʪʴ ʥʝ ʫ ʚʩʝʭ 

ʧʦʨʘʞʝʥʥʳʭ ʠʤ ʙʦʣʴʥʳʭ. ʕʪʦʪ ʩʣʫʯʘʡ ʧʨʦʠʟʚʝʣ ʪʘʢʦʝ ʚʧʝʯʘʪʣʝʥʠʝ, 

ʯʪʦ ʦ ʥʝʤ ʙʳʣʘ ʜʘʞʝ ʥʘʧʠʩʘʥʘ ʢʥʠʛʘ çɼʝʥʴ ʦʛʥʷ ʩʚ. ɸʥʪʦʥʠʷè. ʅʘʠʙʦ-

ʣʝʝ ʚʝʨʦʷʪʥʘʷ ʧʨʠʯʠʥʘ ʙʦʣʝʟʥʠ, ʧʦ ʤʥʝʥʠʶ ʤʥʦʛʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ, ï 

ʦʪʨʘʚʣʝʥʠʝ ʩʢʣʝʨʦʮʠʷʤʠ ʩʧʦʨʳʥʴʠ ʩ ʧʦʚʳʰʝʥʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʧʨʦ-

ʠʟʚʦʜʥʳʭ ʣʠʟʝʨʛʠʥʦʚʦʡ ʢʠʩʣʦʪʳ, ʦʙʣʘʜʘʶʱʠʭ ʥʝʡʨʦʪʨʦʧʥʳʤ ʜʝʡʩʪ-

ʚʠʝʤ. 

ʅʝʨʝʜʢʦ ʥʘʙʣʶʜʘʝʪʩʷ ʵʨʛʦʪʠʟʤ ʫ ʞʠʚʦʪʥʳʭ. ʆʥ ʚʳʟʳʚʘʝʪʩʷ 

ʦʙʳʯʥʦ ʩʢʘʨʤʣʠʚʘʥʠʝʤ ʩʝʥʘ, ʧʦʨʘʞʝʥʥʦʛʦ ʩʧʦʨʳʥʴʝʡ, ʠ ʧʨʦʷʚʣʷʝʪʩʷ 

ʢʘʢ ʚ ʛʘʥʛʨʝʥʦʟʥʦʡ, ʪʘʢ ʠ ʚ ʩʫʜʦʨʦʞʥʦʡ ʬʦʨʤʝ. 

ɿʘʙʦʣʝʚʘʥʠʝ ʞʠʚʦʪʥʳʭ ʵʨʛʦʪʠʟʤʦʤ ʙʳʣʦ ʠʟʚʝʩʪʥʦ ʚ ɸʤʝʨʠʢʝ 

ʝʱʝ ʚ ʧʨʦʰʣʦʤ ʩʪʦʣʝʪʠʠ. ʋ ʥʘʩ ʚ ʩʪʨʘʥʝ ʦʥʦ ʚʧʝʨʚʳʝ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘ-

ʥʦ ʚ 1942 ʛ. ʚ ɿʘʢʘʚʢʘʟʴʝ. ʊʦʢʩʠʢʦʟ ʩʚʷʟʘʥ ʩ ʧʦʨʘʞʝʥʠʝʤ ʮʝʥʪʨʘʣʴʥʦʡ 

ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ ʠ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʨʘʩʩʪʨʦʡʩʪʚʝ ʢʦʦʨʜʠʥʘʮʠʠ ʜʚʠʞʝ-

ʥʠʡ ʞʠʚʦʪʥʦʛʦ, ʚ ʩʚʷʟʠ ʩ ʯʝʤ ʧʦʣʫʯʠʣ ʤʝʩʪʥʦʝ ʥʘʟʚʘʥʠʝ çʙʘʥʜʘʣʘè 

(çʧʴʷʥʘʷ ʧʦʭʦʜʢʘè). ʇʨʠ ʜʣʠʪʝʣʴʥʦʤ ʢʦʨʤʣʝʥʠʠ ʟʘʨʘʞʝʥʥʳʤ ʩʝʥʦʤ 

ʠʣʠ ʪʨʘʚʦʡ ʞʠʚʦʪʥʳʝ ʛʠʙʥʫʪ. ʊʦʢʩʠʢʦʟ ʥʘʙʣʶʜʘʝʪʩʷ ʫ ʣʦʰʘʜʝʡ, 

ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʠ ʦʚʝʮ. 

ɸʣʢʘʣʦʠʜʳ ʩʧʦʨʳʥʴʠ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʶʪ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʤʝʜʠ-

ʮʠʥʝ ʜʣʷ ʣʝʯʝʥʠʷ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʭ ʠ ʥʝʨʚʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ.  

ɺ ʦʬʠʮʠʘʣʴʥʫʶ ʤʝʜʠʮʠʥʫ ʩʧʦʨʳʥʴʷ ʙʳʣʘ ʚʚʝʜʝʥʘ ʚ ʥʘʯʘʣʝ XIX  ʚʝʢʘ, 

ʪʦʛʜʘ ʞʝ ʙʳʣʦ ʥʘʯʘʪʦ ʠ ʠʟʫʯʝʥʠʝ ʘʣʢʘʣʦʠʜʦʚ, ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʩʢʣʝ-

ʨʦʮʠʷʭ ʛʨʠʙʘ. ʆʜʥʘʢʦ ʝʱʝ ʟʘʜʦʣʛʦ ʜʦ ʠʟʫʯʝʥʠʷ ʜʝʡʩʪʚʫʶʱʠʭ ʢʦʤʧʦ-

ʥʝʥʪʦʚ ʩʢʣʝʨʦʮʠʝʚ ʦʥʠ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʣʠʩ ɹʚ ʘʢʫʰʝʨʩʪʚʝ. ʀʩʧʦʣʴʟʦ-
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ʚʘʥʠʝ ʠʭ ʚ ʤʝʜʠʮʠʥʝ ʫʧʦʤʠʥʘʝʪʩʷ ʫʞʝ ʚ ʨʘʙʦʪʘʭ ɸ. ʃʦʥʠʮʝʨʘ (1582 ʛ.)  

ʠ ʈ.ʗ. ʂʘʤʝʨʘʨʠʫʩʘ (1688 ʛ.). 

ʉʢʣʝʨʦʮʠʠ ʩʧʦʨʳʥʴʠ ʩʦʜʝʨʞʘʪ ʜʚʝ ʛʨʫʧʧʳ ʘʣʢʘʣʦʠʜʦʚ. 

ʂʣʘʩʩʠʯʝʩʢʠʝ ʘʣʢʘʣʦʠʜʳ ʩʧʦʨʳʥʴʠ ï ʧʨʦʠʟʚʦʜʥʳʝ ʣʠʟʝʨʛʠʥʦʚʦʡ 

ʠ ʠʟʦʣʠʟʝʨʛʠʥʦʚʦʡ ʢʠʩʣʦʪ. ʃʠʟʝʨʛʠʥʦʚʘʷ ʠ ʠʟʦʣʠʟʝʨʛʠʥʦʚʘʷ ʢʠʩʣʦʪʳ 

ʩʠʥʪʝʟʠʨʫʶʪʩʷ ʚ ʤʠʮʝʣʠʠ ʩʧʦʨʳʥʴʠ ʠʟ ʪʨʠʧʪʦʬʘʥʘ ʠ ʤʝʚʘʣʦʥʦʚʦʡ 

ʢʠʩʣʦʪʳ. ʉʦʝʜʠʥʷʷʩʴ ʩ ʦʜʥʦʡ ʠʣʠ ʥʝʩʢʦʣʴʢʠʤʠ ʘʤʠʥʦʢʠʩʣʦʪʘʤʠ ï ʧʠ-

ʨʦʚʠʥʦʛʨʘʜʥʦʡ ʢʠʩʣʦʪʦʡ ʠʣʠ ʘʤʠʥʦʩʧʠʨʪʘʤʠ, ï ʣʠʟʝʨʛʠʥʦʚʘʷ ʢʠʩʣʦʪʘ 

ʦʙʨʘʟʫʝʪ ʪʦʪ ʠʣʠ ʠʥʦʡ ʘʣʢʘʣʦʠʜ ʩʧʦʨʳʥʴʠ (ʨʠʩ. 8). ʀʟ ʨʦʞʢʦʚ ʩʧʦʨʳ-

ʥʴʠ ʚʳʜʝʣʝʥʦ 12 ʘʣʢʘʣʦʠʜʦʚ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʩʣʝʜʫʶʱʠʝ ʵʤʧʠʨʠʯʝ-

ʩʢʠʝ ʬʦʨʤʫʣʳ (ʢʘʞʜʘʷ ʵʤʧʠʨʠʯʝʩʢʘʷ ʬʦʨʤʫʣʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʜʚʫʤ 

ʠʟʦʤʝʨʥʳʤ ʘʣʢʘʣʦʠʜʘʤ): 
 

ʕʨʛʦʪʘʤʠʥ ʠ ʵʨʛʦʪʘʤʠʥʠʥ éééééééé.. C33H35O5N5, 

ʕʨʛʦʟʠʥ ʠ ʵʨʛʦʟʠʥʠʥ éééééééééé.. C30H37O5N5, 

ʕʨʛʦʢʨʠʩʪʠʥ ʠ ʵʨʛʦʢʨʠʩʪʠʥʠʥ éééééé.. C35H39O5N5, 

ʕʨʛʦʢʨʠʧʪʠʥ ʠ ʵʨʛʦʢʨʠʧʪʠʥʠʥ éééééé.. C32H41O5N5, 

ʕʨʛʦʢʦʨʥʠʥ ʠ ʵʨʛʦʢʦʨʥʠʥʠʥ ééééééé. C31H39O5N5, 

ʕʨʛʦʙʘʟʠʥ ʠ ʵʨʛʦʙʘʟʠʥʠʥ éééééééé... C19H23O2N3. 
 
 

 
 

ʈʠʩ. 8. ʕʨʛʦʪʘʤʠʥ 

ʅʘʠʙʦʣʝʝ ʮʝʥʥʳ ʜʣʷ ʤʝʜʠʮʠʥʳ ʧʝʧʪʠʜʥʳʝ ʘʣʢʘʣʦʠʜʳ, ʚ ʩʦʩʪʘʚ 

ʢʦʪʦʨʳʭ ʚʭʦʜʷʪ ʣʠʟʝʨʛʠʥʦʚʘʷ ʠʣʠ ʠʟʦʣʠʟʝʨʛʠʥʦʚʘʷ ʢʠʩʣʦʪʳ, ʧʝʧʪʠʜ  

ʠ ʧʠʨʦʚʠʥʦʛʨʘʜʥʘʷ ʢʠʩʣʦʪʘ ʠʣʠ ʝʝ ʧʨʦʠʟʚʦʜʥʳʝ. ʅʝʢʦʪʦʨʳʝ ʧʨʦʠʟ-

ʚʦʜʥʳʝ ʣʠʟʝʨʛʠʥʦʚʦʡ ʢʠʩʣʦʪʳ (ʘʤʠʜ, ʜʠʵʪʠʣʘʤʠʜ) ʦʙʣʘʜʘʶʪ ʛʘʣʣʶʮʠ-

ʥʦʛʝʥʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ. ʇʝʨʚʳʡ ʭʠʤʠʯʝʩʢʠ ʯʠʩʪʳʡ ʘʣʢʘʣʦʠʜ ʠʟ ʵʪʦʡ 

ʛʨʫʧʧʳ ʙʳʣ ʧʦʣʫʯʝʥ ʚ 1918 ʛ., ʘ ʚ 1943 ʛ. ʦʩʫʱʝʩʪʚʣʝʥ ʭʠʤʠʯʝʩʢʠʡ 

ʩʠʥʪʝʟ ʜʠʵʪʠʣʘʤʠʜʘ ʣʠʟʝʨʛʠʥʦʚʦʡ ʢʠʩʣʦʪʳ ï ʧʨʝʧʘʨʘʪ ʃʉɼ (ʨʠʩ. 9). 
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ɺʪʦʨʘʷ ʛʨʫʧʧʘ ï ʢʣʘʚʠʥʦʚʳʝ ʘʣʢʘʣʦʠʜʳ (ʘʛʨʦʢʣʘʚʠʥ, ʵʣʠʤʦʢʣʘ-

ʚʠʥ ʠ ʜʨ.) ï ʠʟʚʝʩʪʥʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʜʘʚʥʦ. ʕʪʠ ʘʣʢʘʣʦʠʜʳ ʦʙʣʘʜʘʶʪ 

ʛʘʣʣʶʮʠʥʦʛʝʥʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ. 
 

 
ʈʠʩ. 9. ʇʨʝʧʘʨʘʪ ʃʉɼ 

 

ɺ ʩʢʣʝʨʦʮʠʷʭ ʩʧʦʨʳʥʴʠ ʧʫʨʧʫʨʥʦʡ ʩʦʜʝʨʞʘʪʩʷ ʚ ʨʘʟʥʳʭ ʩʦʦʪ-

ʥʦʰʝʥʠʷʭ ʘʣʢʘʣʦʠʜʳ ʦʙʝʠʭ ʛʨʫʧʧ ʚ ʢʦʣʠʯʝʩʪʚʝ ʦʪ 0,0001 ʜʦ 0,75 %. 

ɹʠʦʣʦʛʠʯʝʩʢʦʝ ʜʝʡʩʪʚʠʝ ʘʣʢʘʣʦʠʜʦʚ ʩʧʦʨʳʥʴʠ ʤʥʦʛʦʦʙʨʘʟʥʦ. 

ʆʥʠ ʚʳʟʳʚʘʶʪ ʩʦʢʨʘʱʝʥʠʝ ʩʦʩʫʜʦʚ ʠ ʜʨʫʛʠʭ ʦʨʛʘʥʦʚ ʩ ʛʣʘʜʢʠʤʠ 

ʤʳʰʮʘʤʠ, ʦʙʣʘʜʘʶʪ ʥʝʡʨʦʛʫʤʦʨʘʣʴʥʳʤ ʜʝʡʩʪʚʠʝʤ, ʷʚʣʷʷʩʴ ʘʥʪʘʛʦ-

ʥʠʩʪʘʤʠ ʘʜʨʝʥʘʣʠʥʘ, ʚʣʠʷʶʪ ʥʘ ʜʝʷʪʝʣʴʥʦʩʪʴ ʮʝʥʪʨʘʣʴʥʦʡ ʥʝʨʚʥʦʡ 

ʩʠʩʪʝʤʳ. ʂʨʦʤʝ ʪʦʛʦ, ʪʦʢʩʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʩʧʦʨʳʥʴʠ ʦʙʫʩʣʦʚʣʝʥʳ 

ʪʘʢʞʝ ʥʘʣʠʯʠʝʤ ʙʠʦʛʝʥʥʳʭ ʘʤʠʥʦʚ ï ʛʠʩʪʘʤʠʥʘ, ʪʠʨʘʤʠʥʘ ʠ ʜʨ., ʦʙ-

ʣʘʜʘʶʱʠʭ ʘʜʨʝʥʘʣʠʥʦʧʦʜʦʙʥʳʤ ʜʝʡʩʪʚʠʝʤ. 

ʊʦʢʩʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ ʩʧʦʨʳʥʴʠ ʫʩʪʦʡʯʠʚʳ ʢ ʥʘʛʨʝʚʘʥʠʶ ʠ ʩʦ-

ʭʨʘʥʷʶʪ ʪʦʢʩʠʯʥʦʩʪʴ ʧʦʩʣʝ ʚʳʧʝʯʢʠ ʭʣʝʙʘ, ʘ ʪʘʢʞʝ ʥʝ ʠʥʘʢʪʠʚʠʨʫʶʪ-

ʩʷ ʚ ʧʨʦʮʝʩʩʝ ʜʣʠʪʝʣʴʥʦʛʦ ʭʨʘʥʝʥʠʷ. ʆʩʥʦʚʥʳʤ ʤʝʨʦʧʨʠʷʪʠʝʤ ʧʦ 

ʧʨʦʬʠʣʘʢʪʠʢʝ ʵʨʛʦʪʠʟʤʘ ʷʚʣʷʝʪʩʷ ʦʯʠʩʪʢʘ ʧʦʩʝʚʥʦʛʦ ʟʝʨʥʘ ʦʪ ʩʧʦʨʳ-

ʥʴʠ. ɼʦʧʫʩʢʘʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝ ʩʧʦʨʳʥʴʠ ʚ ʤʫʢʝ ʥʝ ʙʦʣʝʝ 0,05 %. 

 

4.3.2. ʎʠʘʥʦʛʝʥʥʳʝ ʛʣʠʢʦʟʠʜʳ 
 

ʎʠʘʥʦʛʝʥʥʳʝ ʛʣʠʢʦʟʠʜʳ ï ʵʪʦ ʛʣʠʢʦʟʠʜʳ ʥʝʢʦʪʦʨʳʭ ʮʠʘʥʦʛʝʥ-

ʥʳʭ ʘʣʴʜʝʛʠʜʦʚ ʠ ʢʝʪʦʥʦʚ, ʢʦʪʦʨʳʝ ʧʨʠ ʬʝʨʤʝʥʪʘʪʠʚʥʦʤ ʠʣʠ ʢʠʩʣʦʪ-

ʥʦʤ ʛʠʜʨʦʣʠʟʝ ʚʳʜʝʣʷʶʪ ʩʠʥʠʣʴʥʫʶ ʢʠʩʣʦʪʫ ï HCN, ʚʳʟʳʚʘʶʱʫʶ 

ʧʦʨʘʞʝʥʠʝ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ. ʀʟ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʮʠʘʥʦʛʝʥʥʳʭ ʛʣʠʢʦ-

ʟʠʜʦʚ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʦʪʤʝʪʠʪʴ ʣʠʤʘʨʠʥ, ʩʦʜʝʨʞʘʱʠʡʩʷ ʚ ʙʝʣʦʡ ʬʘʩʦ-

ʣʠ; ʘʤʠʛʜʘʣʠʥ, ʚʭʦʜʷʱʠʡ ʚ ʩʦʩʪʘʚ ʢʦʩʪʦʯʝʢ ʤʠʥʜʘʣʷ, ʧʝʨʩʠʢʦʚ, ʩʣʠʚ, 

ʘʙʨʠʢʦʩʦʚ (ʨʠʩ. 10). 

ʅʘʠʙʦʣʝʝ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʘʤʠʛʜʘʣʠʥʘ ʦʪʣʠʯʘʶʪʩʷ ʩʝʤʝʥʘ 

ʛʦʨʴʢʦʛʦ ʤʠʥʜʘʣʷ (Amygdalus communis f. amara DC) ï ʦʪ 2 ʜʦ 8 %. 
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ɺʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʘʤʠʛʜʘʣʠʥʘ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʷʜʨʘ ʢʦʩʪʦʯʝʢ 

ʘʙʨʠʢʦʩʦʚ ʠ ʧʝʨʩʠʢʦʚ (4ï6 %). ʂʦʩʪʦʯʢʠ ʚʠʰʥʠ ʤʦʛʫʪ ʩʦʜʝʨʞʘʪʴ  

ʜʦ 0,8 % ʘʤʠʛʜʘʣʠʥʘ. ʂʨʦʤʝ ʪʦʛʦ, ʘʤʠʛʜʘʣʠʥ ʧʨʠʩʫʪʩʪʚʫʝʪ ʚ ʧʣʦʜʘʭ  

ʠ ʣʠʩʪʴ̫ ʭ ʯʝʨʝʤʫʭʠ ʠ ʣʘʚʨʦʚʠʰʥʠ, ʚ ʧʣʦʜʘʭ ʷʙʣʦʥʠ, ʨʷʙʠʥʳ ʠ ʜʨ. 

 

 
ʈʠʩ. 10. ɸʤʠʛʜʘʣʠʥ 

 

ɸʤʠʛʜʘʣʠʥ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʦʯʝʪʘʥʠʝ ʜʠʩʘʭʘʨʠʜʘ ʛʝʥʪʠʦ-

ʙʠʦʟʳ ʠ ʘʛʣʠʢʦʥʘ, ʚʢʣʶʯʘʶʱʝʛʦ ʦʩʪʘʪʦʢ ʩʠʥʠʣʴʥʦʡ ʢʠʩʣʦʪʳ ʠ ʙʝʥʟ-

ʘʣʴʜʝʛʠʜʘ: 

 
           C6H5 

    

C12H21O10 O CH + 2H2O = 2C6H12O6 + C6H5 C=O + HCN 

            

            CN      H 
   ʘʤʠʛʜʘʣʠʥ     ʛʣʶʢʦʟʘ ʙʝʥʟʘʣʴʜʝʛʠʜ   ʩʠʥʠʣʴʥʘʷ 

                 ʢʠʩʣʦʪʘ 

 

ɺ ʣʝʛʢʠʭ ʩʣʫʯʘʷʭ ʦʪʨʘʚʣʝʥʠʝ ʧʨʦʷʚʣʷʝʪʩʷ ʛʦʣʦʚʥʦʡ ʙʦʣʴʶ  

ʠ ʪʦʰʥʦʪʦʡ. ɺ ʪʷʞʝʣʳʭ ʥʘʙʣʶʜʘʶʪʩʷ ʮʠʘʥʦʟ, ʩʫʜʦʨʦʛʠ, ʧʦʪʝʨʷ ʩʦʟʥʘ-

ʥʠʷ. ʅʝʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʯʠʱʝʥʥʳʭ ʘʙʨʠʢʦʩʦʚʳʭ ʛʦʨʴʢʠʭ ʷʜʝʨ 

(ʧʨʠʤʝʨʥʦ 60ï80 ʛ) ʤʦʞʝʪ ʚʳʟʚʘʪʴ ʩʤʝʨʪʝʣʴʥʦʝ ʦʪʨʘʚʣʝʥʠʝ. ɺʦʟʤʦʞ-

ʥʳ ʦʪʨʘʚʣʝʥʠʷ ʘʤʠʛʜʘʣʠʥʦʤ (ʩʠʥʠʣʴʥʦʡ ʢʠʩʣʦʪʦʡ) ʧʨʠ ʧʦʪʨʝʙʣʝʥʠʠ 

ʞʤʳʭʦʚ, ʦʩʪʘʶʱʠʭʩʷ ʚ ʧʨʦʮʝʩʩʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʝʨʩʠʢʦʚʦʛʦ ʠ ʘʙʨʠʢʦ-

ʩʦʚʦʛʦ ʤʘʩʝʣ. ʇʨʠʤʝʥʝʥʠʝ ʛʦʨʴʢʦʛʦ ʤʠʥʜʘʣʷ ʚ ʢʦʥʜʠʪʝʨʩʢʦʤ ʧʨʦʠʟ-

ʚʦʜʩʪʚʝ ʧʦʜʚʝʨʛʘʝʪʩʷ ʦʛʨʘʥʠʯʝʥʠʶ. ʆʛʨʘʥʠʯʠʚʘʝʪʩʷ ʪʘʢʞʝ ʜʣʠʪʝʣʴ-

ʥʦʝ ʥʘʩʪʘʠʚʘʥʠʝ ʢʦʩʪʦʯʢʦʚʳʭ ʧʣʦʜʦʚ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʘʣʢʦʛʦʣʴʥʳʭ 

ʥʘʧʠʪʢʦʚ. ʋʧʦʪʨʝʙʣʝʥʠʝ ʚʘʨʝʥʴʷ ʠʟ ʢʦʩʪʦʯʢʦʚʳʭ ʧʣʦʜʦʚ ʥʝ ʦʧʘʩʥʦ, 

ʪʘʢ ʢʘʢ ʚ ʧʨʦʮʝʩʩʝ ʚʘʨʢʠ ʬʝʨʤʝʥʪ ʪʝʨʷʝʪ ʘʢʪʠʚʥʦʩʪʴ ʠ ʩʠʥʠʣʴʥʘʷ ʢʠ-
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ʩʣʦʪʘ ʥʝ ʦʙʨʘʟʫʝʪʩʷ. ʇʨʦʜʘʞʘ ʢʦʩʪʦʯʝʢ ʘʙʨʠʢʦʩʦʚ ʠ ʧʝʨʩʠʢʦʚ ʥʝ ʜʦ-

ʧʫʩʢʘʝʪʩʷ, ʠʭ ʠʩʧʦʣʴʟʫʶʪ ʪʦʣʴʢʦ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʤʘʩʣʘ. 

ʀʟ ʜʠʢʦʛʦ ʤʠʥʜʘʣʷ, ʢʫʜʘ ʚ ʢʘʯʝʩʪʚʝ ʧʦʜʚʠʜʘ ʚʭʦʜʠʪ ʠ ʛʦʨʴʢʠʡ 

ʤʠʥʜʘʣʴ, ʚʳʚʝʜʝʥʳ ʢʫʣʴʪʫʨʥʳʝ ʩʦʨʪʘ ʩʣʘʜʢʦʛʦ ʤʠʥʜʘʣʷ (Amygdalus 

communis f. dulcus DC) ʧʨʘʢʪʠʯʝʩʢʠ ʙʝʟ ʘʤʠʛʜʘʣʠʥʘ, ʩʦ ʩʲʝʜʦʙʥʳʤʠ 

ʷʜʨʘʤʠ, ʧʨʠʤʝʥʷʶʱʠʤʠʩʷ ʚ ʢʦʥʜʠʪʝʨʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. 

ɺ ʪʘʙʣ. 6 ʧʨʠʚʝʜʝʥʳ ʩʚʝʜʝʥʠʷ ʦ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ 

ʮʠʘʥʦʛʝʥʥʳʭ ʛʣʠʢʦʟʠʜʘʭ. 

 
ʊʘʙʣʠʮʘ 6 

ʎʠʘʥʦʛʝʥʥʳʝ ʛʣʠʢʦʟʠʜʳ ʨʘʩʪʝʥʠʡ 

 

ɻʣʠʢʦʟʠʜ ʇʨʦʜʫʢʪʳ ʛʠʜʨʦʣʠʟʘ ʈʘʩʪʝʥʠʝ (ʩʝʤʝʥʘ) 

ɸʤʠʛʜʘʣʠʥ 

 

 

ɼʫʨʨʠʥ 

ʇʨʫʥʘʟʠʥ 

ʃʠʥʘʤʘʨʠʥ 

ɻʝʥʪʠʦʙʠʦʟʘ, ʙʝʥʟʘʣʴʜʝʛʠʜ + HCN 

 

 

ɻʣʶʢʦʟʘ, p-ʦʢʩʠʙʝʥʟʘʣʴʜʝʛʠʜ + HCN 

ɻʣʶʢʦʟʘ, ʙʝʥʟʘʣʴʜʝʛʠʜ + HCN 

ɻʣʶʢʦʟʘ, ʘʮʝʪʦʥ + HCN 

ʄʠʥʜʘʣʴ, ʷʙʣʦʥʷ, 

ʨʷʙʠʥʘ, ʙʦʷʨʳʥhʠʢ, 

ʘʡʚʘ, ʩʣʠʚʘ 

ʉʦʨʛʦ 

ʏʝʨʝʤʫʭʘ 

ʃʝʥ 

 

 

ʃʠʩʪʴʷ ʙʫʟʠʥʳ ʠ ʢʨʘʩʥʦʡ ʩʤʦʨʦʜʠʥʳ ʩʦʜʝʨʞʘʪ ʛʣʠʢʦʟʠʜ ʩʘʤʙʫ-

ʥʘʛʨʠʥ ï ʠʟʦʤʝʨ ʧʨʫʥʘʟʠʥʘ. 

ʇʨʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʩʣʦʚʠʷʭ (ʨʝʟʢʠʝ ʢʦʣʝʙʘʥʠʷ ʧʦʛʦʜʳ, ʦʙʠʣʠʝ 

ʘʟʦʪʘ ʚ ʧʦʯʚʝ, ʟʘʩʫʭʘ ʠ ʜʨ.) ʩʚʦʙʦʜʥʘʷ ʩʠʥʠʣʴʥʘʷ ʢʠʩʣʦʪʘ ʦʙʨʘʟʫʝʪʩʷ 

ʚʦ ʤʥʦʛʠʭ ʜʨʫʛʠʭ ʨʘʩʪʝʥʠʷʭ, ʦʩʦʙʝʥʥʦ ʚ ʤʦʣʦʜʦʤ ʚʦʟʨʘʩʪʝ, ʠ ʩʣʫʞʠʪ 

ʧʨʠʯʠʥʦʡ ʦʪʨʘʚʣʝʥʠʷ ʞʠʚʦʪʥʳʭ. ʆʙʨʘʟʦʚʘʥʠʝ ʩʠʥʠʣʴʥʦʡ ʢʠʩʣʦʪʳ 

ʦʙʥʘʨʫʞʝʥʦ ʫ ʢʣʝʚʝʨʘ ʧʦʣʟʫʯʝʛʦ, ʣʫʛʦʚʦʛʦ ʠ ʢʨʘʩʥʦʛʦ, ʣʴʥʘ ʧʦʩʝʚʥʦ-

ʛʦ, ʚʠʢʠ ʧʦʩʝʚʥʦʡ ʠ ʫʟʢʦʣʠʩʪʥʦʡ, ʤʘʥʥʠʢʘ ʚʳʩʦʢʦʛʦ, ʙʦʙʦʚʥʠʢʘ. 

ɹʠʦʛʝʥʝʟ ʮʠʘʥʦʛʝʥʥʳʭ ʛʣʠʢʦʟʠʜʦʚ ʠʟʫʯʝʥ ʤʘʣʦ. ʋʩʪʘʥʦʚʣʝʥʦ, 

ʥʘʧʨʠʤʝʨ, ʯʪʦ ʜʫʨʨʠʥ ʦʙʨʘʟʫʝʪʩʷ ʠʟ ʘʤʠʥʦʢʠʩʣʦʪʳ ʪʠʨʦʟʠʥʘ. 

 

4.3.3. ɹʠʦʛʝʥʥʳʝ ʘʤʠʥʳ 

 

ɼʣʷ ʤʥʦʛʠʭ ʘʤʠʥʦʢʠʩʣʦʪ ʦʙʱʠʤ ʷʚʣʷʝʪʩʷ ʧʨʦʮʝʩʩ ʠʭ ʜʝʢʘʨʙʦʢ-

ʩʠʣʠʨʦʚʘʥʠʷ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ ʨʘʟʣʠʯʥʳʝ ʘʤʠʥʦʢʠʩʣʦʪʳ 

ʪʝʨʷʶʪ ʩʚʦʶ ʢʘʨʙʦʢʩʠʣʴʥʫʶ ʛʨʫʧʧʫ ʠ ʧʨʝʚʨʘʱʘʶʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪ-

ʚʫʶʱʠʝ ʠʤ ʘʤʠʥʳ, ʧʦʣʫʯʠʚʰʠʝ ʥʘʟʚʘʥʠʝ ʧʨʦʪʝʠʥʦʛʝʥʥʳʭ ʘʤʠʥʦʚ: 
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R-CH-COOH  R-CH2-NH2 + CO2. 

         
                NH2 
 

ʀʟʫʯʝʥʦ ʦʢʦʣʦ ʧʷʪʥʘʜʮʘʪʠ ʨʘʟʣʠʯʥʳʭ ʜʝʢʘʨʙʦʢʩʠʣʘʟ, ʢʘʞʜʘʷ  

ʠʟ ʢʦʪʦʨʳʭ ʢʘʪʘʣʠʟʠʨʫʝʪ ʜʝʢʘʨʙʦʢʩʠʣʠʨʦʚʘʥʠʝ ʢʘʢʦʡ-ʣʠʙʦ ʦʜʥʦʡ  

-ʘʤʠʥʦʢʠʩʣʦʪʳ. 

ʈʝʘʢʮʠʠ ʜʝʢʘʨʙʦʢʩʠʣʠʨʦʚʘʥʠʷ ʘʤʠʥʦʢʠʩʣʦʪ ʦʙʥʘʨʫʞʝʥʳ ʫ ʤʠʢ-

ʨʦʦʨʛʘʥʠʟʤʦʚ, ʞʠʚʦʪʥʳʭ ʠ ʨʘʩʪʝʥʠʡ. 

ʂ ʩʦʝʜʠʥʝʥʠʷʤ ʵʪʦʡ ʛʨʫʧʧʳ ʦʪʥʦʩʷʪʩʷ ʛʠʩʪʘʤʠʥ, ʩʝʨʦʪʦʥʠʥ  

ʠ ʪʠʨʘʤʠʥ ï ʙʠʦʛʝʥʥʳʝ ʘʤʠʥʳ, ʷʚʣʷʶʱʠʝʩʷ ʛʦʨʤʦʥʦʧʦʜʦʙʥʳʤʠ ʚʝ-

ʱʝʩʪʚʘʤʠ (ʨʠʩ. 11). 

 

 
 

ʈʠʩ. 11. ɹʠʦʛʝʥʥʳʝ ʘʤʠʥʳ 

 

ɻʠʩʪʘʤʠʥ ʦʪʥʦʩʠʪʩʷ ʢ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠ ʚʳʩʦʢʦʘʢʪʠʚʥʳʤ ʚʝʱʝ-

ʩʪʚʘʤ ʠ ʚ ʦʯʝʥʴ ʤʘʣʳʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʥʘ ʬʫʥʢʮʠʠ 

ʨʘʟʣʠʯʥʳʭ ʦʨʛʘʥʦʚ: ʚʳʟʳʚʘʝʪ ʫʩʠʣʝʥʥʫʶ ʩʝʢʨʝʮʠʶ ʧʠʱʝʚʘʨʠʪʝʣʴʥʳʭ 

ʠ ʜʨʫʛʠʭ ʞʝʣʝʟ ʚʥʝʰʥʝʡ ʩʝʢʨʝʮʠʠ, ʨʘʩʰʠʨʝʥʠʝ ʧʨʦʩʚʝʪʦʚ ʢʨʦʚʝʥʦʩ-

ʥʳʭ ʩʦʩʫʜʦʚ ʠ ʧʘʜʝʥʠʝ ʢʨʦʚʷʥʦʛʦ ʜʘʚʣʝʥʠʷ. 

ɻʠʩʪʘʤʠʥ ʦʙʨʘʟʫʝʪʩʷ ʚ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʘʭ ʚ ʨʝʟʫʣʴʪʘʪʝ ʜʝʢʘʨ-

ʙʦʢʩʠʣʠʨʦʚʘʥʠʷ ʘʤʠʥʦʢʠʩʣʦʪʳ ʛʠʩʪʠʜʠʥ (ʨʠʩ. 12). ʕʪʘ ʨʝʘʢʮʠʷ ʢʘʪʘ-

ʣʠʟʠʨʫʝʪʩʷ ʬʝʨʤʝʥʪʦʤ ʛʠʩʪʠʜʠʥʜʝʢʘʨʙʦʢʩʠʣʘʟʘ, ʧʨʦʜʫʮʠʨʫʝʤʤr ʥʝ-

ʢʦʪʦʨʳʤʠ ʚʠʜʘʤʠ ʙʘʢʪʝʨʠʡ, ʚʢʣʶʯʘʷ ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʩʝʤʝʡʩʪʚʘ Ente-

robacteriaceae, ʨʦʜʦʚ Clostridium, Vibrio, Photobacterium ʠ Lactobacil-

lus. ʋ ʦʧʨʝʜʝʣʝʥʥʳʭ ʚʠʜʦʚ, ʥʘʧʨʠʤʝʨ, Morganella morganii, ʚʩʝ 

ʰʪʘʤʤʳ ʧʨʦʷʚʣʷʶʪ ʛʠʩʪʠʜʠʥʜʝʢʘʨʙʦʢʩʠʣʘʟʥʫʶ ʘʢʪʠʚʥʦʩʪʴ, ʪʦʛʜʘ ʢʘʢ 

ʫ ʜʨʫʛʠʭ, ʚ ʯʘʩʪʥʦʩʪʠ ʫ Klebsiella pneumoniae ʠ Lactobacillus buchneri, 

ʵʪʦʪ ʬʝʨʤʝʥʪ ʭʘʨʘʢʪʝʨʝʥ ʣʠʰʴ ʜʣʷ ʥʝʢʦʪʦʨʳʭ ʰʪʘʤʤʦʚ. ʆʙʥʘʨʫʞʝʥʠʝ 

ʙʦʣʴʰʠʥʩʪʚʘ ʠʟ ʵʪʠʭ ʙʘʢʪʝʨʠʡ ʟʘʯʘʩʪʫʶ ʷʚʣʷʝʪʩʷ ʩʣʝʜʩʪʚʠʝʤ ʥʝʧʨʘ-
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ʚʠʣʴʥʦʛʦ ʦʙʨʘʱʝʥʠʷ ʩ ʧʠʱʝʚʳʤ ʧʨʦʜʫʢʪʦʤ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ ʠ ʥʝʧʨʘ-

ʚʠʣʴʥʦʡ ʩʘʥʠʪʘʨʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ. 

 

 
 

ʈʠʩ. 12. ʆʙʨʘʟʦʚʘʥʠʝ ʛʠʩʪʘʤʠʥʘ 

 

ʈʳʙʘ, ʚ ʮʝʣʦʤ, ʠ ʨʳʙʥʳʝ ʢʦʥʩʝʨʚʳ, ʚ ʯʘʩʪʥʦʩʪʠ, ʷʚʣʷʶʪʩʷ ʧʨʠ-

ʯʠʥʦʡ ʧʦʜʘʚʣʷʶʱʝʛʦ ʙʦʣʴʰʠʥʩʪʚʘ ʩʣʫʯʘʝʚ ʦʪʨʘʚʣʝʥʠʷ ʛʠʩʪʘʤʠʥʦʤ. 

ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʚ ʤʳʰʝʯʥʳʭ ʪʢʘʥʷʭ ʪʘʢʠʭ ʩʢʫʤʙʨʠʝʚʳʭ ʚʠʜʦʚ 

ʨʳʙ, ʢʘʢ ʪʫʥʝʮ, ʩʢʫʤʙʨʠʷ (ʤʘʢʨʝʣʴ), ʩʘʨʜʠʥʳ, ʩʘʡʨʘ, ʩʝʨʬʠʰ ʩ ʦʩʪʨʦ-

ʚʘ ʄʘʜʝʡʨʘ ʠ ʨʳʙʘ çʤʘʭʠ-ʤʘʭʠè, ʧʨʠʩʫʪʩʪʚʫʝʪ ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ 

ʩʚʦʙʦʜʥʦʛʦ ʛʠʩʪʠʜʠʥʘ, ʩʣʫʞʘʱʝʛʦ ʩʫʙʩʪʨʘʪʦʤ ʜʣʷ ʦʙʨʘʟʦʚʘʥʠʷ ʛʠʩʪʠ-

ʜʠʥʜʝʢʘʨʙʦʢʩʠʣʘʟʳ. ʂʨʦʤʝ ʪʦʛʦ, ʦʧʨʝʜʝʣʝʥʥʫʶ ʨʦʣʴ ʚ ʚʳʩʚʦʙʦʞʜʝ-

ʥʠʠ ʛʠʩʪʠʜʠʥʘ ʠʟ ʙʝʣʢʦʚ ʤʳʰʝʯʥʳʭ ʪʢʘʥʝʡ ʤʦʞʝʪ ʠʛʨʘʪʴ ʘʚʪʦʣʠʟ ʠʣʠ 

ʙʘʢʪʝʨʠʘʣʴʥʳʡ ʧʨʦʪʝʦʣʠʟ. 

ʆʩʦʙʳʡ ʠʥʪʝʨʝʩ ʚ ʦʪʥʦʰʝʥʠʠ ʵʪʠʦʣʦʛʠʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʦʪʨʘʚʣʝ-

ʥʠʷ ʪʫʥʮʦʤ (Thynnus thynnus) ʠʟ ʩʝʤʝʡʩʪʚʘ ʩʢʫʤʙʨʠʝʚʳʭ, ʦʧʠʩʘʥʥʳʝ 

ʚ 1945 ʛ., ʢʦʪʦʨʳʝ, ʧʦ ʩʫʱʝʩʪʚʫ, ʧʨʝʜʩʪʘʚʣʷʣʠ ʩʦʙʦʡ ʦʪʨʘʚʣʝʥʠʷ 

ʛʠʩʪʘʤʠʥʦʤ. ɼʚʝ ʚʩʧʳʰʢʠ ʦʪʨʘʚʣʝʥʠʷ, ʧʨʦʠʩʰʝʜʰʠʝ ʚ ʇʘʨʠʞʝ, ʧʨʦ-

ʪʝʢʘʣʠ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. ʇʝʨʚʘʷ ʚʩʧʳʰʢʘ ʦʭʚʘʪʠʣʘ 24 ʯʝʣʦʚʝʢʘ  

ʠʟ 6 ʩʝʤʝʡʩʪʚ, ʧʨʠʯʝʤ ʙʦʣʴʰʠʥʩʪʚʦ (22 ʯʝʣʦʚʝʢʘ) ʟʘʙʦʣʝʣʦ ʯʝʨʝʟ  

5ï20 ʤʠʥ ʧʦʩʣʝ ʫʧʦʪʨʝʙʣʝʥʠʷ ʚ ʧʠʱʫ ʪʫʥʮʘ. ʆʩʥʦʚʥʳʤ ʩʠʤʧʪʦʤʦʤ 

ʷʚʠʣʦʩʴ ʨʘʩʰʠʨʝʥʠʝ ʢʦʞʥʳʭ ʩʦʩʫʜʦʚ, ʦʩʦʙʝʥʥʦ ʥʘ ʣʠʮʝ, ʢʦʪʦʨʦʝ ʩʪʘ-

ʥʦʚʠʣʦʩʴ ʷʨʢʦ-ʢʨʘʩʥʳʤ ʠ ʜʘʞʝ ʬʠʦʣʝʪʦʚʳʤ, ʩʦʧʨʦʚʦʞʜʘʣʦʩʴ ʠʥ-

ʪʝʥʩʠʚʥʳʤ ʯʫʚʩʪʚʦʤ ʞʘʨʘ, ʛʦʣʦʚʥʦʡ ʙʦʣʴʶ, ʦʩʦʙʝʥʥʦ ʚ ʟʘʪʳʣʢʝ;  

ʫ 7 ʙʦʣʴʥʳʭ ʦʪʤʝʯʘʣʘʩʴ ʨʚʦʪʘ ʠ ʫ 10 ï ʢʨʘʧʠʚʥʠʮʘ. ʇʦʥʦʩʘ ʥʠ ʫ ʢʦʛʦ 

ʥʝ ʙʳʣʦ. ɺʩʝ ʷʚʣʝʥʠʷ ʦʯʝʥʴ ʙʳʩʪʨʦ ʠʩʯʝʟʘʣʠ (ʯʝʨʝʟ 30 ʤʠʥï3 ʯ),  

ʠ ʙʦʣʴʥʳʝ ʚʳʟʜʦʨʘʚʣʠʚʘʣʠ. ɺʪʦʨʘʷ ʚʩʧʳʰʢʘ ʧʨʦʠʟʦʰʣʘ ʚ 1945 ʛ.  

ʚ ʩʝʤʴʝ (5 ʯʝʣʦʚʝʢ) ʧʦʩʣʝ ʫʧʦʪʨʝʙʣʝʥʠʷ ʫʭʠ ʩ ʪʫʥʮʦʤ, ʘ ʪʘʢʞʝ ʪʫʥʮʘ  

ʚ ʞʘʨʝʥʦʤ ʚʠʜʝ. ɺ ʪʝʯʝʥʠʝ 30 ʤʠʥ ʧʦʩʣʝ ʝʜʳ ʥʘʩʪʫʧʠʣʦ ʦʱʫʱʝʥʠʝ 

ʦʛʣʫʰʝʥʠʷ, ʛʦʣʦʚʦʢʨʫʞʝʥʠʷ, ʩʠʣʴʥʦʛʦ ʞʘʨʘ ʚ ʣʠʮʝ, ʘ ʪʘʢʞʝ ʚʳʩʳʧʘ-
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ʥʠʝ ʢʨʘʧʠʚʥʠʮʳ ʧʦ ʚʩʝʤʫ ʪʝʣʫ, ʢʨʦʤʝ ʣʠʮʘ. ʕʪʠ ʷʚʣʝʥʠʷ ʚʦ ʚʪʦʨʦʡ 

ʧʦʣʦʚʠʥʝ ʜʥʷ ʧʨʦʰʣʠ. 

ʆʩʪʘʪʢʠ ʩʳʨʦʛʦ ʪʫʥʮʘ ʠʩʩʣʝʜʦʚʘʣʠʩʴ ʚ ʀʥʩʪʠʪʫʪʝ ʇʘʩʪʝʨʘ, ʧʨʠ-

ʯʝʤ ʦʥʠ ʦʢʘʟʘʣʠʩʴ ʙʘʢʪʝʨʠʘʣʴʥʦ ʧʦʯʪʠ ʥʝ ʦʙʩʝʤʝʥʝʥʥʳʤʠ. ʆʜʥʘʢʦ 

ʚʳʪʷʞʢʠ ʠʟ ʢʫʩʦʯʢʦʚ ʨʳʙʳ, ʙʫʜʫʯʠ ʚʚʝʜʝʥʳ ʚʥʫʪʨʠʤʳʰʝʯʥʦ ʤʦʨʩʢʦʡ 

ʩʚʠʥʢʝ, ʚʳʟʚʘʣʠ ʛʠʙʝʣʴ ʯʝʨʝʟ 5 ʤʠʥ. ʂʠʧʷʯʝʥʠʝ ʠ ʬʠʣʴʪʨʦʚʘʥʠʝ ʚʳ-

ʪʷʞʝʢ ʯʝʨʝʟ ʬʠʣʴʪʨ ʐʘʤʙʝʨʣʘʥʘ ʥʝ ʩʥʠʞʘʣʠ ʠʭ ʪʦʢʩʠʯʥʦʩʪʠ. ʂʣʠʥʠ-

ʯʝʩʢʘʷ ʢʘʨʪʠʥʘ ʠ ʦʧʳʪʳ ʩ ʚʳʪʷʞʢʘʤʠ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʣʠ ʦ ʛʠʩʪʘʤʠʥ-

ʥʦʡ ʵʪʠʦʣʦʛʠʠ ʦʪʨʘʚʣʝʥʠʷ ʪʫʥʮʦʤ. ʂʦʣʠʯʝʩʪʚʦ ʛʠʩʪʘʤʠʥʘ ʚ ʨʳʙʝ ʙʳ-

ʣʦ ʫʚʝʣʠʯʝʥʦ ʚ 1000 ʨʘʟ ʧʨʦʪʠʚ ʥʦʨʤʘʣʴʥʦʛʦ. ʇʨʠʯʠʥʳ ʪʘʢʦʛʦ ʫʚʝʣʠ-

ʯʝʥʠʷ ʥʝ ʩʦʚʩʝʤ ʷʩʥʳ, ʥʦ, ʚʦ ʚʩʷʢʦʤ ʩʣʫʯʘʝ, ʦʥʠ ʥʝ ʙʘʢʪʝʨʠʘʣʴʥʦʛʦ 

ʧʦʨʷʜʢʘ, ʘ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʠʤʝʶʪ ʬʝʨʤʝʥʪʘʪʠʚʥʦʝ ʧʨʦʠʩʭʦʞʜʝʥʠʝ. ʊʨʠ 

ʜʨʫʛʠʝ ʚʩʧʳʰʢʠ ʦʪʨʘʚʣʝʥʠʷ ʩ ʘʥʘʣʦʛʠʯʥʳʤʠ ʩʠʤʧʪʦʤʘʤʠ ʙʳʣʠ ʚʳ-

ʟʚʘʥʳ ʪʘʢʞʝ ʫʧʦʪʨʝʙʣʝʥʠʝʤ ʚ ʧʠʱʫ ʪʫʥʮʘ ʚ ʚʠʜʝ ʨʳʙʥʦʛʦ ʬʘʨʰʘ  

ʠ ʞʘʨʢʦʛʦ. ʂʨʦʤʝ ʥʘʟʚʘʥʥʳʭ ʩʠʤʧʪʦʤʦʚ, ʦʪʤʝʯʘʣʠʩʴ ʦʟʥʦʙ, ʜʨʦʞʴ  

ʠ ʩʫʙʥʦʨʤʘʣʴʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ. ʕʢʩʧʝʨʠʤʝʥʪʳ ʜʦʢʘʟʘʣʠ ʛʠʩʪʘʤʠʥʥʫʶ 

ʵʪʠʦʣʦʛʠʶ ʵʪʠʭ ʦʪʨʘʚʣʝʥʠʡ. 

ʂʨʦʤʝ ʪʦʛʦ, ʠʟʚʝʩʪʥʳ ʦʪʨʘʚʣʝʥʠʷ ʪʘʢʦʛʦ ʞʝ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʨʳ-

ʙʦʡ ʠʟ ʩʝʤʝʡʩʪʚʘ ʩʢʫʤʙʨʠʝʚʳʭ, ʥʘʙʣʶʜʘʶʱʠʝʩʷ ʚʝʩʥʦʡ ʥʘ ʌʠʣʠʧ-

ʧʠʥʩʢʠʭ ʦʩʪʨʦʚʘʭ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʝʧʘʨʘʪʳ ʯʠʩʪʦʛʦ ʛʠʩʪʘʤʠʥʘ, ʧʨʠʥʠʤʘʝʤʳʝ 

ʵʢʟʦʛʝʥʥʦ, ʥʝ ʦʙʣʘʜʘʶʪ ʪʦʢʩʠʯʥʦʩʪʴʶ. ɺʝʨʦʷʪʥʦ, ʪʦʢʩʠʯʥʦʩʪʴ ʛʠʩʪʘ-

ʤʠʥʘ ʫʩʠʣʠʚʘʝʪʩʷ ʧʨʠʩʫʪʩʪʚʫʶʱʠʤʠ ʚ ʠʩʧʦʨʯʝʥʥʦʡ ʨʳʙʝ ʪʘʢʠʤʠ 

çʧʦʪʝʥʮʠʨʫʶʱʠʤʠè ʚʝʱʝʩʪʚʘʤʠ, ʢʘʢ ʪʨʠʤʝʪʠʣʘʤʠʥ, ʪʨʠʤʝʪʠʣʘʤʠ-

ʥʦʢʩʠʜ, ʘʛʤʘʪʠʥ, ʧʫʪʨʝʩʮʠʥ, ʢʘʜʘʚʝʨʠʥ, ʘʥʩʝʨʠʥ, ʩʧʝʨʤʠʪʠʥ ʠ ʩʧʝʨ-

ʤʠʜʠʥ. ʋʩʠʣʠʚʘʪʴ ʜʝʡʩʪʚʠʝ ʛʠʩʪʘʤʠʥʘ ʤʦʛʫʪ ʪʘʢʞʝ ʥʝʢʦʪʦʨʳʝ ʬʘʨʤʘ-

ʢʦʣʦʛʠʯʝʩʢʠʝ ʠʥʛʠʙʠʪʦʨʳ ʜʠʘʤʠʥʦʢʩʠʜʘʟʳ, ʟʥʘʯʠʪʝʣʴʥʳʝ ʜʦʟʳ ʘʣʢʦ-

ʛʦʣʷ ʠ ʥʘʣʠʯʠʝ ʦʧʨʝʜʝʣʝʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ (ʮʠʨʨʦʟ ʧʝʯʝʥʠ, ʢʨʦʚʦʪʝ-

ʯʝʥʠʝ ʚʝʨʭʥʝʛʦ ʦʪʜʝʣʘ ʜʚʝʥʘʜʮʘʪʠʧʝʨʩʪʥʦʡ ʢʠʰʢʠ, ʜʠʩʙʘʢʪʝʨʠʦʟ ʢʠ-

ʰʝʯʥʠʢʘ). 

ʋʩʠʣʝʥʠʝ ʪʦʢʩʠʯʥʦʩʪʠ ʛʠʩʪʘʤʠʥʘ ʧʨʦʠʩʭʦʜʠʪ, ʧʦ ʚʩʝʡ ʚʝʨʦʷʪ-

ʥʦʩʪʠ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʥʛʠʙʠʨʦʚʘʥʠʷ ʤʝʪʘʙʦʣʠʟʠʨʫʶʱʠʭ ʛʠʩʪʘʤʠʥ 

ʬʝʨʤʝʥʪʦʚ, ʧʨʠʩʫʪʩʪʚʫʶʱʠʭ ʚ ʢʠʰʝʯʥʦʤ ʪʨʘʢʪʝ, ʘ ʠʤʝʥʥʦ ʜʠʘʤʠʥʦʢ-

ʩʠʜʘʟʳ (DAO) ʠ ʛʠʩʪʘʤʠʥ-N-ʤʝʪʠʣʪʨʘʥʩʬʝʨʘʟʳ (ʅʄʊ). ʇʦʩʣʝʜʥʷʷ 

ʜʝʡʩʪʚʫʝʪ ʥʘ ʛʠʩʪʘʤʠʥ ʠʟʙʠʨʘʪʝʣʴʥʦ, ʪʦʛʜʘ ʢʘʢ DAO ʦʢʠʩʣʷʝʪ ʠ ʜʨʫ-

ʛʠʝ ʜʠʘʤʠʥʳ, ʚ ʯʘʩʪʥʦʩʪʠ ʧʫʪʨʝʩʮʠʥ. ʇʨʠ ʦʪʩʫʪʩʪʚʠʠ ʧʦʪʝʥʮʠʨʫʶ-

ʱʠʭ ʚʝʱʝʩʪʚ ʵʪʠ ʬʝʨʤʝʥʪʳ ʤʝʪʘʙʦʣʠʟʠʨʫʶʪ ʛʠʩʪʘʤʠʥ, ʧʨʝʜʦʪʚʨʘʱʘʷ, 

ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʝʛʦ ʧʦʧʘʜʘʥʠʝ ʚ ʩʠʩʪʝʤʫ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ. 
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ʇʨʝʜʦʪʚʨʘʱʝʥʠʝ ʥʘʢʦʧʣʝʥʠʷ ʛʠʩʪʘʤʠʥʘ ʚ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʘʭ, 

ʦʩʦʙʝʥʥʦ ʚ ʨʳʙʝ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʡ ʜʣʷ ʢʦʥʩʝʨʚʠʨʦʚʘʥʠʷ, ʩʚʦʜʠʪʩʷ, 

ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʢ ʙʳʩʪʨʦʤʫ ʦʭʣʘʞʜʝʥʠʶ ʚʳʣʦʚʣʝʥʥʦʡ ʨʳʙʳ. ʇʦ-

ʩʢʦʣʴʢʫ ʙʦʣʴh ʠʥʩʪʚʦ ʧʨʦʜʫʮʠʨʫʶʱʠʭ ʛʠʩʪʘʤʠʥ ʙʘʢʪʝʨʠʡ ʷʚʣʷʝʪʩʷ 

ʤʝʟʦʬʠʣʴʥʳʤʠ, ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʥʘʢʦʧʣʝʥʠʷ ʛʠʩʪʘʤʠʥʘ ʙʳʚʘʝʪ 

ʜʦʩʪʘʪʦʯʥʦ ʭʨʘʥʠʪʴ ʩʚʝʞʝʚʳʣʦʚʣʝʥʥʫʶ ʨʳʙʫ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʥʠʞʝ  

5 ʉ ʚ ʩʦʯʝʪʘʥʠʠ ʩ çʧʨʘʚʠʣʴʥʳʤʠ ʩʘʥʠʪʘʨʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʠʤʠ ʧʨʘʢʪʠ-

ʢʘʤʠè. ɺ ʩʣʫʯʘʝ ʦʙʨʘʙʦʪʢʠ ʤʝʣʢʠʭ ʦʢʝʘʥʠʯʝʩʢʠʭ ʚʠʜʦʚ ʨʳʙ (ʩʘʨʜʠʥ, 

ʩʢʫʤʙʨʠʠ ʠ ʘʥʯʦʫʩʦʚ), ʢʦʪʦʨʳʝ ʦʙʳʯʥʦ ʚʳʣʘʚʣʠʚʘʶʪ ʚ ʙʦʣʴʰʠʭ ʢʦ-

ʣʠʯʝʩʪʚʘʭ, ʢʦʛʜʘ ʧʝʨʝʩʳʧʢʘ ʫʣʦʚʘ ʣʴʜʦʤ ʦʢʘʟʳʚʘʝʪʩʷ ʥʝʮʝʣʝʩʦʦʙʨʘʟ-

ʥʦʡ, ʨʳʙʫ ʥʝʦʙʭʦʜʠʤʦ ʙʳʩʪʨʦ ʦʭʣʘʜʠʪʴ ʣʝʜʷʥʦʡ ʠʣʠ ʦʭʣʘʞʜʝʥʥʦʡ 

ʤʦʨʩʢʦʡ ʚʦʜʦʡ. ɺ ʥʝʢʦʪʦʨʳʭ ʨʝʛʠʦʥʘʭ ʵʪʦ ʥʝ ʚʩʝʛʜʘ ʚʦʟʤʦʞʥʦ, ʚ ʩʚʷ-

ʟʠ ʩ ʯʝʤ ʨʳʙʦʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʝ ʧʨʝʜʧʨʠʷʪʠʷ ʧʨʦʚʦʜʷʪ ʘʥʘʣʠʟ ʩʦ-

ʜʝʨʞʘʥʠʷ ʛʠʩʪʘʤʠʥʘ ʚ ʨʳʙʝ ʧʨʠ ʧʨʠʝʤʢʝ. 

ɺ ʈʦʩʩʠʠ ʢʦʣʠʯʝʩʪʚʦ ʛʠʩʪʘʤʠʥʘ ʦʧʨʝʜʝʣʷʝʪʩʷ, ʩʦʛʣʘʩʥʦ ʉʘʥʇʠʅ 

2.3.2.1078ï01, ʚ ʪʫʥʮʝ, ʩʢʫʤʙʨʠʠ, ʣʦʩʦʩʝ, ʩʝʣʴʜʠ. ʇʨʠ ʩʦʜʝʨʞʘʥʠʠ ʛʠʩ-

ʪʘʤʠʥʘ ʚ ʤʷʩʝ ʨʳʙʳ ʙʦʣʝʝ 100 ʤʛ/ʢʛ ʨʳʙʘ ʥʝ ʜʦʧʫʩʢʘʝʪʩʷ ʢ ʨʝʘʣʠʟʘʮʠʠ. 

ʇʦʤʠʤʦ ʨʳʙʳ ʛʠʩʪʘʤʠʥ ʩʦʜʝʨʞʠʪʩʷ ʚ ʨʦʞʢʘʭ ʩʧʦʨʳʥʴʠ, ʜʨʦʞ-

ʞʝʚʦʤ ʵʢʩʪʨʘʢʪʝ, ʪʦʤʘʪʘʭ, ʰʧʠʥʘʪʝ. ʉʦʜʝʨʞʘʥʠʝ ʛʠʩʪʘʤʠʥʘ ʢʦʨʨʝʣʠ-

ʨʫʝʪ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʪʠʨʘʤʠʥʘ ʚ ʩʳʨʝ ʦʪ 10 ʜʦ 2500 ʤʛ/ʢʛ. 

ʊʠʨʘʤʠʥ ʷʚʣʷʝʪʩʷ ʧʨʦʜʫʢʪʦʤ ʜʝʢʘʨʙʦʢʩʠʣʠʨʦʚʘʥʠʷ ʘʤʠʥʦʢʠʩʣʦʪ  r

ʪʠʨʦʟʠʥ (ʨʠʩ. 13). ʊʠʨʘʤʠʥ ʯʘʱʝ ʚʩʝʛʦ ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ ʚ ʬʝʨʤʝʥʪʠ-

ʨʦʚʘʥʥʳʭ ʧʨʦʜʫʢʪʘʭ, ʥʘʧʨʠʤʝʨ ʚ ʩʳʨʝ ʝʛʦ ʩʦʜʝʨʞʠʪʩʷ ʜʦ 1100 ʤʛ/ʢʛ. 

ʆʥ ʦʙʥʘʨʫʞʝʥ ʚ ʨʦʞʢʘʭ ʩʧʦʨʳʥʴʠ, ʧʦʙʝʛʘʭ ʦʤʝʣʳ. 
 

 
ʈʠʩ. 13. ʆʙʨʘʟʦʚʘʥʠʝ ʪʠʨʘʤʠʥʘ 

ʉʝʨʦʪʦʥʠʥ ï ʧʨʦʜʫʢʪ ʦʢʠʩʣʝʥʠʷ ʠ ʜʝʢʘʨʙʦʢʩʠʣʠʨʦʚʘʥʠʷ ʪʨʠʧ-

ʪʦʬʘʥʘ ï ʙʳʣ ʚʧʝʨʚʳʝ ʠʟʦʣʠʨʦʚʘʥ ʠʟ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ ʙʳʢʘ. ʉʝʨʦʪʦ-

ʥʠʥ ʥʘʭʦʜʠʪʩʷ ʚ ʪʨʦʤʙʦʮʠʪʘʭ ʠ ʧʦʩʪʫʧʘʝʪ ʚ ʩʳʚʦʨʦʪʢʫ ʢʨʦʚʠ ʧʨʠ ʝʝ 

ʩʚʝʨʪʳʚʘʥʠʠ. ɼʘʚʥʦ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʩʳʚʦʨʦʪʢʘ ʢʨʦʚʠ ʦʙʣʘʜʘʝʪ ʩʦʩʫʜʦ-

ʩʫʞʠʚʘʶʱʠʤ ʜʝʡʩʪʚʠʝʤ. ʉʝʨʦʪʦʥʠʥ ʷʚʣʷʝʪʩʷ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚ-
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ʥʳʤ ʚʝʱʝʩʪʚʦʤ. ʇʨʠ ʚʚʝʜʝʥʠʠ ʝʛʦ ʚ ʢʨʦʚʴ ʦʥ ʚʳʟʳʚʘʝʪ ʤʛʥʦʚʝʥʥʦʝ 

ʧʦʚʳʰʝʥʠʝ ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ, ʢʦʪʦʨʦʝ ʟʘʪʝʤ ʩʥʠʞʘʝʪʩʷ ʜʦ 

ʥʦʨʤʘʣʴʥʦʛʦ ʫʨʦʚʥʷ. ɼʝʡʩʪʚʫʝʪ ʦʥ ʥʘ ʛʣʘʜʢʫʶ ʤʫʩʢʫʣʘʪʫʨʫ ʢʨʦʚʝ-

ʥʦʩʥʳʭ ʩʦʩʫʜʦʚ, ʙʨʦʥʭʦʚ ʠ ʜʨʫʛʠʭ ʦʨʛʘʥʦʚ. ʆʩʦʙʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝ-

ʝʪ ʜʝʡʩʪʚʠʝ ʩʝʨʦʪʦʥʠʥʘ ʥʘ ʬʫʥʢʮʠʶ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ. ɺ ʤʘʣʳʭ ʜʦʟʘʭ 

ʦʥ ʫʛʥʝʪʘʝʪ ʬʫʥʢʮʠʶ ʮʝʥʪʨʘʣʴʥʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ; ʚ ʙʦʣʴʰʠʭ ʜʦ-

ʟʘʭ, ʥʘʦʙʦʨʦʪ, ʩʪʠʤʫʣʠʨʫʝʪ ʝʝ ʬʫʥʢʮʠʶ ʠ ʚʳʟʳʚʘʝʪ ʛʘʣʣʶʮʠʥʘʮʠʠ. 

ʉʝʨʦʪʦʥʠʥ, ʚ ʦʩʥʦʚʥʦʤ, ʩʦʜʝʨʞʠʪʩʷ ʚʦ ʬʨʫʢʪʘʭ ʠ ʦʚʦʱʘʭ.  

ʅʘʧʨʠʤʝʨ, ʩʦʜʝʨʞʘʥʠʝ ʩʝʨʦʪʦʥʠʥʘ ʚ ʪʦʤʘʪʘʭ ï 12 ʤʛ/ʢʛ, ʚ ʩʣʠʚʝ ï  

ʜʦ 10 ʤʛ/ʢʛ. 

ʉʪʦʠʪ ʥʘʟʚʘʪʴ ʝʱʝ ʜʚʘ ʧʨʦʜʫʢʪʘ ʜʝʢʘʨʙʦʢʩʠʣʠʨʦʚʘʥʠʷ ʘʤʠʥʦ-

ʢʠʩʣʦʪ. ʇʨʠ ʜʝʢʘʨʙʦʢʩʠʣʠʨʦʚʘʥʠʠ ʦʨʥʠʪʠʥʘ ʦʙʨʘʟʫʝʪʩʷ ʪʝʪʨʘʤʝʪʠ-

ʣʝʥʜʠʘʤʠʥ, ʠʟʚʝʩʪʥʳʡ ʧʦʜ ʥʘʟʚʘʥʠʝʤ ʧʫʪʨʝʩʮʠʥʘ. ʇʨʠ ʜʝʢʘʨʙʦʢʩʠʣʠ-

ʨʦʚʘʥʠʠ ʣʠʟʠʥʘ ʦʙʨʘʟʫʝʪʩʷ ʧʝʥʪʘʤʝʪʠʣʝʥʜʠʘʤʠʥ ï ʢʘʜʘʚʝʨʠʥ. ʇʫʪ-

ʨʝʩʮʠʥ ʠ ʢʘʜʘʚʝʨʠʥ ʚʭʦʜʷʪ ʚ ʩʦʩʪʘʚ ʪʨʫʧʥʦʛʦ ʷʜʘ. ʂʨʦʤʝ ʪʦʛʦ, ʧʫʪ-

ʨʝʩʮʠʥ ʠ ʢʘʜʘʚʝʨʠʥ ʥʘʡʜʝʥʳ ʚʦ ʤʥʦʛʠʭ ʨʘʩʪʝʥʠʷʭ: ʨʦʞʢʘʭ ʩʧʦʨʳʥʴʠ, 

ʤʫʭʦʤʦʨʘʭ, ʙʝʣʝʥʝ, ʙʝʣʣʘʜʦʥʥʝ, ʜʫʨʤʘʥʝ, ʵʪʠʦʣʠʨʦʚʘʥʥʳʭ ʧʨʦʨʦʩʪ-

ʢʘʭ ʩʦʠ. ʀʩʪʦʯʥʠʢʦʤ ʦʙʨʘʟʦʚʘʥʠʷ ʧʫʪʨʝʩʮʠʥʘ ʷʚʣʷʝʪʩʷ ʘʤʠʥʦʢʠʩʣʦʪʘ 

ʦʨʥʠʪʠʥ, ʢʘʜʘʚʝʨʠʥ ï ʣʠʟʠʥ:  

 

 

H2N-CH2-CH2-CH2-CH-COOH  H2N-CH2-CH2-CH2-CH2-NH2 + CO2 

                       

            NH2 
       ʆʨʥʠʪʠʥ        ʇʫʪʨʝʩʮʠʥ 

 

 

H2N-CH2-CH2-CH2-CH2-CH-COOH  H2N-CH2-CH2-CH2-CH2-CH2-NH2 + CO2 

              

            NH2 
         ʃʠʟʠʥ           ʂʘʜʘʚʝʨʠʥ 
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5. ʄʀʂʈʆɹʀʆʃʆɻʀʏɽʉʂʀʁ  ʂʆʅʊʈʆʃʔ  ʂɸʏɽʉʊɺɸ 
ʇʀʑɽɺʓʍ  ʇʈʆɼʋʂʊʆɺ 

 

ʅʘ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʘʭ ʚʩʪʨʝʯʘʶʪʩʷ ʩʘʤʳʝ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʤʠʢ-

ʨʦʦʨʛʘʥʠʟʤʳ. ʆʜʥʠ ʠʟ ʥʠʭ ʚʳʟʳʚʘʶʪ ʧʦʨʯʫ ʧʨʦʜʫʢʪʦʚ, ʜʨʫʛʠʝ ʤʦʛʫʪ 

ʦʢʘʟʘʪʴʩʷ ʧʨʠʯʠʥʦʡ ʪʷʞʝʣʳʭ ʟʘʙʦʣʝʚʘʥʠʡ. ʋʯʝʥʠʝ ʦ ʙʦʣʝʟʥʝʪʚʦʨʥʳʭ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʭ, ʠʥʬʝʢʮʠʠ ʠ ʠʤʤʫʥʠʪʝʪʝ ʣʝʞʠʪ ʚ ʦʩʥʦʚʝ ʧʨʦʬʠʣʘʢ-

ʪʠʢʠ ʧʠʱʝʚʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʠ ʢʦʤʧʣʝʢʩʥʦʡ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʧʠʱʝʚʳʭ 

ʧʨʦʜʫʢʪʦʚ. 

 

5.1. ʉʘʥʠʪʘʨʥʦ-ʧʦʢʘʟʘʪʝʣʴʥʳʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ 
 

ʂʘʯʝʩʪʚʦ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʦʤʧʣʝʢʩʦʤ ʦʨʛʘʥʦ-

ʣʝʧʪʠʯʝʩʢʠʭ, ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʠ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʜʝʡʩʪʚʫʶʱʝʡ ʥʦʨʤʘʪʠʚʥʦʡ ʜʦʢʫʤʝʥ-

ʪʘʮʠʠ. 

ɺʘʞʥʝʡʰʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʳʭ ʪʦʚʘʨʦʚ ʷʚ-

ʣʷʶʪʩʷ ʠʭ ʙʝʟʦʧʘʩʥʦʩʪʴ ʠ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʘʷ ʩʪʦʡʢʦʩʪʴ. ʇʦʜ ʙʝʟ-

ʦʧʘʩʥʦʩʪʴʶ ʧʦʥʠʤʘʶʪ ʦʪʩʫʪʩʪʚʠʝ ʚʨʝʜʥʳʭ ʧʨʠʤʝʩʝʡ ʭʠʤʠʯʝʩʢʦʡ  

ʠ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʧʨʠʨʦʜʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʘʪʦʛʝʥʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ 

ʠ ʷʜʦʚʠʪʳʭ ʧʨʦʜʫʢʪʦʚ ʠʭ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ. ʇʦʥʷʪʠʝ çʤʠʢʨʦʙʠʣʦ-

ʛʠʯʝʩʢʘʷ ʩʪʦʡʢʦʩʪʴè ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʩʦ-

ʭʨʘʥʝʥʠʷ ʧʨʦʜʫʢʪʘ ʙʝʟ ʧʦʨʯʠ. 

ʄʠʢʨʦʬʣʦʨʘ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʣʦʞʥʫʶ 

ʜʠʥʘʤʠʯʝʩʢʫʶ ʩʠʩʪʝʤʫ, ʩʚʷʟʘʥʥʫʶ ʩ ʚʥʝʰʥʝʡ ʩʨʝʜʦʡ. ʕʪʦ ʟʥʘʯʠʪʝʣʴ-

ʥʦ ʦʩʣʦʞʥʷʝʪ ʩʧʦʩʦʙʳ ʝʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʪʨʘʢʪʦʚʢʫ ʧʦʣʫʯʝʥʥʳʭ ʨʝ-

ʟʫʣʴʪʘʪʦʚ. ɼʣʷ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ, ʘ ʪʘʢʞʝ ʫʩʣʦʚʠʡ 

ʠʭ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʭʨʘʥʝʥʠʷ ʧʦʣʴʟʫʶʪʩʷ ʢʦʣʠʯʝʩʪʚʝʥʥʳʤʠ ʠ ʢʘʯʝʩʪ-

ʚʝʥʥʳʤʠ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ. 

ʆʩʥʦʚʥʳʤ ʢʦʣʠʯʝʩʪʚʝʥʥʳʤ ʪʝʩʪʦʤ ʷʚʣʷʝʪʩʷ ʂʄɸʌɸʥʄ ʧʨʦ-

ʜʫʢʪʘ ï ʢʦʣʠʯʝʩʪʚʦ ʞʠʚʳʭ ʤʝʟʦʬʠʣʴʥʳʭ ʘʵʨʦʙʥʳʭ ʠ ʬʘʢʫʣʴʪʘʪʠʚʥʦ-

ʘʥʘʵʨʦʙʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚ 1 ʛ (1 ʩʤ
3
). ʂʄɸʌɸʥʄ ʥʝ ʦʧʨʝʜʝʣʷ-

ʶʪ ʪʦʣʴʢʦ ʫ ʧʨʦʜʫʢʪʦʚ, ʠʟʛʦʪʦʚʣʝʥʥʳʭ ʩ ʧʦʤʦʱʴʶ ʟʘʢʚʘʩʦʢ. ɺ ʟʘʚʠ-

ʩʠʤʦʩʪʠ ʦʪ ʚʠʜʘ ʧʨʦʜʫʢʪʘ ʠ ʩʧʦʩʦʙʘ ʝʛʦ ʠʟʛʦʪʦʚʣʝʥʠʷ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ 

ʤʦʞʝʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦʙ ʦʙʱʝʤ ʩʘʥʠʪʘʨʥʦ-ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʤ 

ʩʦʩʪʦʷʥʠʠ ʧʨʦʜʫʢʪʘ, ʩʚʝʞʝʩʪʠ ʠʣʠ ʥʘʯʘʣʴʥʦʡ ʩʪʘʜʠʠ ʧʦʨʯʠ ʚʥʝʰʥʝ 

ʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʦʛʦ ʧʨʦʜʫʢʪʘ, ʥʘʨʫʰʝʥʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝʞʠʤʦʚ 

ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ, ʚʦʟʤʦʞʥʦʩʪʠ ʚʪʦʨʠʯʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ, ʩʪʦʡʢʦʩʪʠ 
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ʧʨʠ ʭʨʘʥʝʥʠʠ ʚ ʟʘʜʘʥʥʳʭ ʫʩʣʦʚʠʷʭ ʠ ʧʦʟʚʦʣʷʝʪ ʩʚʦʝʚʨʝʤʝʥʥʦ ʨʝʘʣʠ-

ʟʦʚʘʪʴ ʧʨʦʜʫʢʪ. ɺʦ ʤʥʦʛʠʭ ʧʨʦʜʫʢʪʘʭ ʂʄɸʌɸʥʄ ʥʦʨʤʠʨʫʝʪʩʷ. 

ʉʪʦʡʢʦʩʪʴ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ ʧʨʠ ʭʨʘʥʝʥʠʠ ʦʮʝʥʠʚʘʝʪʩʷ ʪʘʢʞʝ ʧʦ 

ʢʦʣʠʯʝʩʪʚʫ ʤʠʮʝʣʠʘʣʴʥʳʭ ʛʨʠʙʦʚ, ʜʨʦʞʞʝʡ ʠ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʜʣʷ ʢʘ-

ʞʜʦʛʦ ʚʠʜʘ ʧʨʦʜʫʢʮʠʠ ʚʦʟʙʫʜʠʪʝʣʝʡ ʧʦʨʯʠ. 

ʂʘʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʫʢʘʟʳʚʘʶʪ ʥʘ ʦʪʩʫʪʩʪʚʠʝ (ʧʨʠʩʫʪʩʪ-

ʚʠʝ) ʤʠʢʨʦʙʦʚ ʢʦʥʢʨʝʪʥʳʭ ʚʠʜʦʚ ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʤʘʩʩʝ ʧʨʦʜʫʢʪʘ. ʀʭ 

ʧʨʠʤʝʥʷʶʪ ʜʣʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʠʢʨʦʬʣʦʨʳ ʧʨʦʜʫʢʪʘ ʚ ʮʝʣʷʭ ʧʨʦ-

ʛʥʦʟʠʨʦʚʘʥʠʷ ʚʦʟʤʦʞʥʳʭ ʚʠʜʦʚ ʝʛʦ ʧʦʨʯʠ, ʘ ʪʘʢʞʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʦ-

ʜʫʢʪʘ ʜʣʷ ʟʜʦʨʦʚʴʷ ʥʘʩʝʣʝʥʠʷ. 

ʇʨʷʤʦʝ ʚʳʷʚʣʝʥʠʝ ʚ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʘʭ ʧʘʪʦʛʝʥʥʳʭ ʠʣʠ ʫʩ-

ʣʦʚʥʦ-ʧʘʪʦʛʝʥʥʳʭ ʤʠʢʨʦʙʦʚ ʠ ʠʭ ʷʜʦʚ ʧʨʦʚʦʜʠʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ  

ʩ ʩʫʱʝʩʪʚʫʶʱʠʤʠ ʥʦʨʤʘʪʠʚʥʳʤʠ ʜʦʢʫʤʝʥʪʘʤʠ. ʆʙʳʯʥʦ ʧʦʚʝʨʷʶʪ 

ʥʘʣʠʯʠʝ ʩʘʣʴʤʦʥʝʣʣ, ʟʦʣʦʪʠʩʪʦʛʦ ʩʪʘʬʠʣʦʢʦʢʢʘ, ʧʨʦʪʝʷ. ɼʣʷ ʨʷʜʘ 

ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ ʫʩʪʘʥʦʚʣʝʥʳ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ï ʚr -

ʷʚʣʝʥʠʝ Cl. botulinum ʠ ʠʭ ʪʦʢʩʠʥʦʚ, Cl. perfringens, Bac. cereus ʠ ʜʨ. 

ʉʦʛʣʘʩʥʦ ʪʨʝʙʦʚʘʥʠʷʤ ɻʆʉʊʦʚ, ʧʘʪʦʛʝʥʥʳʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ ʠ ʠʭ 

ʪʦʢʩʠʥʳ ʜʦʣʞʥʳ ʦʪʩʫʪʩʪʚʦʚʘʪʴ ʚ ʦʧʨʝʜʝʣʝʥʥʦʤ ʦʙʲʝʤʝ (ʤʘʩʩʝ) ʤʘʪʝ-

ʨʠʘʣʘ, ʧʦʜʚʝʨʛʥʫʪʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷʤ (25, 50 ʛ ʠ ʪ. ʜ.). ʀʥʜʠʢʘʪʦʨʦʤ 

ʟʘʛʨʷʟʥʝʥʠʷ ʧʘʪʦʛʝʥʥʳʤʠ ʤʠʢʨʦʙʘʤʠ ʩʣʫʞʘʪ ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ ʩʘʥʠ-

ʪʘʨʥʦ-ʧʦʢʘʟʘʪʝʣʴʥʳʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ. 

ʉʘʥʠʪʘʨʥʦ-ʧʦʢʘʟʘʪʝʣʴʥʳʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ ʚʭʦʜʷʪ ʚ ʩʦʩʪʘʚ ʥʦʨ-

ʤʘʣʴʥʦʡ ʤʠʢʨʦʬʣʦʨʳ ʪʝʣʘ ʠ ʩ ʝʛʦ ʚʳʜʝʣʝʥʠʷʤʠ ʧʦʩʪʫʧʘʶʪ ʚʦ ʚʥʝʰ-

ʥʶʶ ʩʨʝʜʫ. ʊʘʢ ʢʘʢ ʧʦʜʘʚʣʷʶʱʝʝ ʙʦʣʴʰʠʥʩʪʚʦ ʧʘʪʦʛʝʥʥʳʭ ʤʠʢʨʦʙʦʚ 

ʧʦʧʘʜʘʝʪ ʚʦ ʚʥʝʰʥʶʶ ʩʨʝʜʫ ʪʘʢʞʝ ʩ ʚʳʜʝʣʝʥʠʷʤʠ, ʪʦ ʦʙʥʘʨʫʞʝʥʠʝ  

ʥʘ ʦʙʲʝʢʪʝ ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʠʤ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʜʣʷ ʵʪʠʭ ʚʳʜʝʣʝʥʠʡ 

ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʥʦʨʤʘʣʴʥʦʡ ʤʠʢʨʦʬʣʦʨʳ ʪʝʣʘ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʩʠʛʥʘ-

ʣʦʤ ʩʘʥʠʪʘʨʥʦʛʦ ʥʝʙʣʘʛʦʧʦʣʫʯʠʷ ʠ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʦʧʘʩʥʦʩʪʠ ʦʙʲʝʢ-

ʪʘ. ʅʘʧʨʠʤʝʨ, ʚʳʷʚʣʝʥʠʝ ʢʠʰʝʯʥʦʡ ʧʘʣʦʯʢʠ ʠ ʵʥʪʝʨʦʢʦʢʢʘ ï ʙʘʢʪʝ-

ʨʠʡ, ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʜʣʷ ʢʠʰʝʯʥʳʭ ʚʳʜʝʣʝʥʠʡ (ʬʝʢʘʣʠʡ), ʢʦʩʚʝʥʥʦ 

ʫʢʘʟʳʚʘʝʪ ʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʩʫʪʩʪʚʠʷ ʚʦʟʙʫʜʠʪʝʣʝʡ ʢʠʰʝʯʥʳʭ ʠʥ-

ʬʝʢʮʠʡ (ʜʠʟʝʥʪʝʨʠʠ, ʙʨʶʰʥʦʛʦ ʪʠʬʘ ʠ ʜʨ.). 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʢʘʯʝʩʪʚʝ ʧʦʢʘʟʘʪʝʣʷ ʬʝʢʘʣʴʥʦʛʦ ʟʘʛʨʷʟʥʝ-

ʥʠʷ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ ʠ ʨʘʟʣʠʯʥʳʭ ʦʙʲʝʢʪʦʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʙʘʢʪʝʨʠʠ ʛʨʫʧʧʳ ʢʠʰʝʯʥʳʭ ʧʘʣʦʯʝʢ (ɹɻʂʇ ï ʢʦʣʠ-

ʬʦʨʤʥʳʝ). ɺ ʛʨʫʧʧʫ, ʢʨʦʤʝ Escherichia coli, ʚʭʦʜʷʪ ʙʘʢʪʝʨʠʠ ʜʨʫʛʠʭ 

ʨʦʜʦʚ ʩʝʤʝʡʩʪʚʘ Enterobacteriaʩʝʘʝ: Enterobacter, Citrobacter, 

Klebsiella, Serratia, ʢʦʪʦʨʳʝ ʪʘʢʞʝ ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʢʠʰʝʯʥʠʢʝ ʯʝʣʦʚʝʢʘ 



 93 

ʠ ʪʝʧʣʦʢʨʦʚʥʳʭ ʞʠʚʦʪʥʳʭ, ʥʦ, ʚ ʦʪʣʠʯʠʝ ʦʪ E. coli, ʠʤʝʶʪ ʙʦʣʝʝ ʰʠ-

ʨʦʢʠʡ ʘʨʝʘʣ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ. ʅʝʢʦʪʦʨʳʝ ʚʠʜʳ ʵʪʠʭ ʤʠʢʨʦʦʨʛʘʥʠʟ-

ʤʦʚ ʦʙʠʪʘʶʪ ʚ ʧʦʯʚʝ, ʚ ʚʦʜʝ, ʥʘ ʨʘʩʪʝʥʠʷʭ. ʀʩʪʠʥʥʘʷ (ʬʝʢʘʣʴʥʘʷ) ʢʠ-

ʰʝʯʥʘʷ E. coli ʩʯʠʪʘʝʪʩʷ ʧʦʢʘʟʘʪʝʣʝʤ ʩʚʝʞʝʛʦ ʬʝʢʘʣʴʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ 

ʠ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʜʨʫʛʠʭ ɹɻʂʇ ʩʚʦʠʤʠ ʙʠʦʭʠʤʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ. 

ʆʜʥʠʤ ʠʟ ʥʠʭ ʷʚʣʷʝʪʩʷ ʩʧʦʩʦʙʥʦʩʪʴ ʩʙʨʘʞʠʚʘʪʴ ʫʛʣʝʚʦʜʳ ʧʨʠ ʧʦʚr-

ʰʝʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʦʪ 44 ʜʦ 44,5 Üʉ. 

ɼʣʷ ʥʝʢʦʪʦʨʳʭ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ ʩʦʜʝʨʞʘʥʠʝ ɹɻʂʇ ʥʦʨʤʠʨʦ-

ʚʘʥʦ ɻʆʉʊʦʤ. ʅʘ ʦʪʜʝʣʴʥʳʝ ʚʠʜʳ ʧʨʦʜʫʢʪʦʚ ʨʘʟʨʘʙʦʪʘʥʳ ʨʝʢʦʤʝʥ-

ʜʘʮʠʠ (ʚ ʚʠʜʝ ʚʝʜʦʤʩʪʚʝʥʥʳʭ ʠʥʩʪʨʫʢʮʠʡ, ʫʢʘʟʘʥʠʡ), ʢʦʪʦʨʳʝ ʤʦʛʫʪ 

ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʘʙʦʪʝ. 

ɼʦʧʫʩʪʠʤʦʝ ʩʦʜʝʨʞʘʥʠʝ ɹɻʂʇ ʚʳʨʘʞʘʝʪʩʷ ʠʣʠ ʚ ʚʠʜʝ çʪʠʪʨʘ 

ɹɻʂʇè  (ʢʦʣʠ-ʪʠʪʨʘ) ï ʤʠʥʠʤʘʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ (ʤʘʩʩʘ, ʦʙʲʝʤ) ʧʨʦ-

ʜʫʢʪʘ, ʚ ʢʦʪʦʨʦʤ ʤʦʛʫʪ ʙʳʪʴ ʦʙʥʘʨʫʞʝʥʳ ʵʪʠ ʙʘʢʪʝʨʠʠ, ʠʣʠ ʦʧʨʝʜʝ-

ʣʝʥʥʦʡ ʤʘʩʩʦʡ (ʦʙʲʝʤʦʤ) ʧʨʦʜʫʢʪʘ, ʚ ʢʦʪʦʨʦʡ ɹɻʂʇ ʜʦʣʞʥʳ ʦʪʩʫʪʩʪ-

ʚʦʚʘʪʴ. 

ɺʳʷʚʣʝʥʠʝ ɹɻʂʇ ʧʨʠ ʦʙʩʣʝʜʦʚʘʥʠʠ ʧʨʝʜʧʨʠʷʪʠʡ ʪʦʨʛʦʚʣʠ ʠʣʠ 

ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʧʠʪʘʥʠʷ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʠʟʢʦʤ ʩʘʥʠʪʘʨʥʦʤ ʩʦ-

ʩʪʦʷʥʠʠ ʦʙʲʝʢʪʘ. 

ɺ ʮʝʣʷʭ ʛʘʨʘʥʪʠʠ ʢʘʯʝʩʪʚʘ ʚʳʧʫʩʢʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ, ʝʝ ʙʝʟʦʧʘʩ-

ʥʦʩʪʠ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʳ ʵʢʩʧʝʨʪʠʟʳ ʘʢʪʠʚʥʦ ʚʥʝʜʨʷʝʪʩʷ ʩʠʩʪʝʤʘ ʢʨʠ-

ʪʠʯʝʩʢʠʭ ʢʦʥʪʨʦʣʴʥʳʭ ʪʦʯʝʢ ʅɸʉʉʈ ï Hazard Analysis Critical 

Control Points (ʢʨʠʪʠʯʝʩʢʠʝ ʧʨʝʜʝʣʳ ʥʘʜʟʦʨʘ ʚʨʝʜʥʳʭ ʬʘʢʪʦʨʦʚ). ʍʘ-

ʨʘʢʪʝʨʥʘʷ ʦʩʦʙʝʥʥʦʩʪʴ ʜʘʥʥʦʡ ʩʠʩʪʝʤʳ ï ʧʣʘʥʦʤʝʨʥʳʡ ʥʘʜʟʦʨ ʠ ʢʦʥ-

ʪʨʦʣʴ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ ʧʨʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʤ ʦʧʨʝʜʝʣʝʥʠʠ ʚʩʝʭ 

ʚʦʟʤʦʞʥʳʭ ʬʘʢʪʦʨʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʧʦʣʥʳʤ ʮʠʢʣʦʤ ʦʙʨʘʱʝʥʠʷ ʩ ʧʠ-

ʱʝʚʳʤʠ ʧʨʦʜʫʢʪʘʤʠ, ʥʘʯʠʥʘʷ ʩ ʫʩʣʦʚʠʡ ʚʳʨʘʱʠʚʘʥʠʷ ʞʠʚʦʪʥʳʭ, 

ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ ʧʨʦʤʳʩʣʦʚʳʭ ʞʠʚʦʪʥʳʭ ʠ ʛʠʜʨʦʙʠʦʥʪʦʚ, ʩʳʨʴʷ, ʝʛʦ 

ʧʝʨʝʨʘʙʦʪʢʠ, ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʜʫʢʪʦʚ, ʢʦʥʯʘʷ ʠʩʩʣʝʜʦʚʘʥʠʝʤ, ʪʨʘʥʩ-

ʧʦʨʪʠʨʦʚʢʦʡ ʠ ʨʝʘʣʠʟʘʮʠʝʡ. 

ʕʪʦ ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʨʘʥʝʝ ʧʨʠʤʝʥʷʚʰʝʛʦʩʷ ʤʝʪʦʜʘ 

ʩʘʥʠʪʘʨʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ ʠ ʥʘʜʟʦʨʘ, ʚ ʢʦʪʦʨʦʤ ʦʩʥʦʚʥʦʝ 

ʚʥʠʤʘʥʠʝ ʙʳʣʦ ʫʜʝʣʝʥʦ ʥʘʜʟʦʨʫ ʣʠʰʴ ʟʘ ʢʦʥʝʯʥʳʤ ʧʨʦʜʫʢʪʦʤ. ɺʥʘ-

ʯʘʣʝ ʩʠʩʪʝʤʘ ʅɸʉʉʈ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʜʣʷ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʛʦ 

ʢʦʥʪʨʦʣʷ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ, ʥʦ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʦʥʘ ʧʨʠʤʝʥʷʝʪʩʷ 

ʜʣʷ ʢʦʥʪʨʦʣʷ ʠ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʦʩʪʘʪʦʯʥʳʭ ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ,  

ʚ ʪʦʤ ʯʠʩʣʝ ʭʠʤʠʢʘʪʦʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ (ʫʜʦʙʨʝ-
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ʥʠʡ, ʛʝʨʙʠʮʠʜʦʚ, ʧʝʩʪʠʮʠʜʦʚ ʠ ʜʨ.), ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʭ ʚʝʱʝʩʪʚ, ʛʦʨ-

ʤʦʥʦʚ, ʘ ʪʘʢʞʝ ʚʢʣʶʯʝʥʠʡ ʚ ʧʠʱʝʚʳʝ ʧʨʦʜʫʢʪʳ ʠʥʦʨʦʜʥʳʭ ʚʝɦ ʝʩʪʚ. 

ʄʝʞʜʫʥʘʨʦʜʥʳʤ ʢʦʤʠʪʝʪʦʤ ʧʦ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʤʠʢʨʦʦʨʛʘʥʠʟ-

ʤʦʚ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ (ICMSF) ʨʝʢʦʤʝʥʜʦʚʘʥʦ ɺʆɿ ʚʥʝʜʨʝʥʠʝ 

ʅɸʉʉʈ ʚ ʤʝʞʜʫʥʘʨʦʜʥʳʡ ʩʪʘʥʜʘʨʪ, ʚ ɽʉ ʩʯʠʪʘʶʪʩʷ ʦʙʷʟʘʪʝʣʴʥʳʤʠ 

ʦʙʨʘʙʦʪʢʘ ʠ ʧʨʦʠʟʚʦʜʩʪʚʦ ʠʤʧʦʨʪʠʨʦʚʘʥʥʳʭ ʤʦʨʝʧʨʦʜʫʢʪʦʚ ʠ ʤʷʩʘ  

ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʠʩʪʝʤʳ ʅɸʉʉʈ. 

 
5.2. ʇʠʱʝʚʳʝ ʪʦʢʩʠʢʦʠʥʬʝʢʮʠʠ 

 

ʇʠʱʝʚʳʝ ʦʪʨʘʚʣʝʥʠ ̫ï ʦʩʪʨʳʝ (ʨʝʜʢʦ ʭʨʦʥʠʯʝʩʢʠʝ) ʟʘʙʦʣʝʚʘ-

ʥʠʷ, ʚʦʟʥʠʢʘʶʱʠʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʫʧʦʪʨʝʙʣʝʥʠʷ ʧʠʱʠ, ʤʘʩʩʠʚʥʦ ʦʙʩʝ-

ʤʝʥʝʥʥʦʡ ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʚʠʜʘʤʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʠʣʠ ʩʦʜʝʨʞʘʱʝʡ 

ʪʦʢʩʠʯʥʳʝ ʜʣʷ ʦʨʛʘʥʠʟʤʘ ʚʝʱʝʩʪʚʘ ʤʠʢʨʦʙʥʦʡ ʠʣʠ ʥʝʤʠʢʨʦʙʥʦʡ ʧʨʠ-

ʨʦʜʳ. 

ʄʠʢʨʦʙʥʳʝ ʧʠʱʝʚʳʝ ʦʪʨʘʚʣʝʥʠʷ ʧʦ ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʦʤʫ ʧʨʠʟʥʘ-

ʢʫ ʜʝʣʷʪ ʥʘ ʪʦʢʩʠʢʦʠʥʬʝʢʮʠʠ, ʪʦʢʩʠʢʦʟʳ ʠ ʤʠʢʩʪʳ (ʩʤʝʰʘʥʥʦʡ ʵʪʠʦ-

ʣʦʛʠʠ). ɺ ʧʦʜʛʨʫʧʧʝ ʪʦʢʩʠʢʦʟʦʚ ʨʘʟʣʠʯʘʶʪ ʙʘʢʪʝʨʠʦ- ʠ ʤʠʢʦʪʦʢʩʠʢʦ-

ʟʳ (ʚʳʟʳʚʘʶʪʩʷ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʭ ʛʨʠʙʦʚ). 

ʊʦʢʩʠʢʦʠʥʬʝʢʮʠʠ ï ʦʩʪʨʳʝ, ʥʝʨʝʜʢʦ ʤʘʩʩʦʚʳʝ ʟʘʙʦʣʝʚʘʥʠʷ, 

ʚʦʟʥʠʢʘʶʱʠʝ ʧʨʠ ʫʧʦʪʨʝʙʣʝʥʠʠ ʧʠʱʠ, ʩʦʜʝʨʞʘʱʝʡ ʤʘʩʩʠʚʥʦʝ ʢʦʣʠ-

ʯʝʩʪʚʦ (10
5
ï10

6
 ʠ ʙʦʣʝʝ ʥʘ 1 ʛ ʠʣʠ 1 ʤʣ ʧʨʦʜʫʢʪʘ) ʞʠʚʳʭ ʚʦʟʙʫʜʠʪʝʣʝʡ 

ʠ ʠʭ ʪʦʢʩʠʥʦʚ, ʚʳʜʝʣʝʥʥʳʭ ʧʨʠ ʨʘʟʤʥʦʞʝʥʠʠ ʠ ʛʠʙʝʣʠ ʤʠʢʨʦʦʨʛʘ-

ʥʠʟʤʦʚ. 

ɼʣʷ ʧʠʱʝʚʳʭ ʪʦʢʩʠʢʦʠʥʬʝʢʮʠʡ ʭʘʨʘʢʪʝʨʥʳ ʩʣʝʜʫʶʱʠʝ ʧʨʠʟ-

ʥʘʢʠ: 

1) ʚʥʝʟʘʧʥʦʝ ʨʘʟʚʠʪʠʝ ʚʩʧʳʰʢʠ ʧʨʠ ʦʯʝʥʴ ʢʦʨʦʪʢʦʤ ʠʥʢʫʙʘʮʠ-

ʦʥʥʦʤ ʧʝʨʠʦʜʝ (ʚ ʩʨʝʜʥʝʤ 6ï24 ʯ); 

2) ʧʦʯʪʠ ʦʜʥʦʚʨʝʤʝʥʥʦʝ ʟʘʙʦʣʝʚʘʥʠʝ ʚʩʝʭ ʧʦʪʨʝʙʣʷʶʱʠʭ ʦʜʥʫ  

ʠ ʪʫ ʞʝ ʧʠʱʫ, ʦʙʩʝʤʝʥʝʥʥʫʶ ʩʣʘʙʦʧʘʪʦʛʝʥʥʳʤʠ ʤʠʢʨʦʙʘʤʠ; 

3) ʚʳʨʘʞʝʥʥʘʷ ʩʚʷʟʴ ʟʘʙʦʣʝʚʘʥʠʡ ʩ ʫʧʦʪʨʝʙʣʝʥʠʝʤ ʦʧʨʝʜʝʣʝʥ-

ʥʦʡ ʧʠʱʠ, ʧʨʠʛʦʪʦʚʣʝʥʥʦʡ ʠʣʠ ʨʝʘʣʠʟʦʚʘʥʥʦʡ ʧʨʠ ʪʝʭ ʠʣʠ ʠʥʳʭ ʩʘ-

ʥʠʪʘʨʥʳʭ ʥʘʨʫh ʝʥʠʷʭ; 

4) ʪʝʨʨʠʪʦʨʠʘʣʴʥʘʷ ʦʛʨʘʥʠʯʝʥʥʦʩʪʴ ʟʘʙʦʣʝʚʘʥʠʡ, ʦʙʫʩʣʦʚʣʝʥʥʘʷ 

ʘʨʝʘʣʦʤ ʨʝʘʣʠʟʘʮʠʠ ʤʠʢʨʦʙʥʦ ʟʘʛʨʷʟʥʝʥʥʦʛʦ ʧʨʦʜʫʢʪʘ; 

5) ʙʳʩʪʨʦʝ ʧʨʝʢʨʘʱʝʥʠʝ ʚʩʧʳʰʢʠ ʧʦʩʣʝ ʠʟʲʷʪʠʷ ʠʟ ʫʧʦʪʨʝʙʣʝ-

ʥʠʷ ʵʧʠʜʝʤʠʯʝʩʢʠ ʦʧʘʩʥʦʛʦ ʧʨʦʜʫʢʪʘ; 
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6) ʤʘʩʩʦʚʳʡ ʭʘʨʘʢʪʝʨ ʟʘʙʦʣʝʚʘʥʠʡ ʚ ʪʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʦʙʩʝʤʝ-

ʥʝʥʥʳʡ ʧʨʦʜʫʢʪ ʠʩʧʦʣʴʟʦʚʘʥ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦ ʯʝʨʝʟ ʩʝʪʴ ʦʙʱʝʩʪʚʝʥ-

ʥʦʛʦ ʧʠʪʘʥʠʷ ʠʣʠ ʢʨʫʧʥʳʝ ʪʦʨʛʦʚʳʝ ʪʦʯʢʠ; ʤʝʣʢʠʝ ʛʨʫʧʧʦʚʳʝ ʠʣʠ ʦʪ-

ʜʝʣʴʥʳʝ ʙʦʣʝʝ ʠʣʠ ʤʝʥʝʝ ʦʜʥʦʚʨʝʤʝʥʥʦ ʚʦʟʥʠʢʘʶʱʠʝ ʟʘʙʦʣʝʚʘʥʠʷ 

ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʵʧʠʜʝʤʠʯʝʩʢʠ ʦʧʘʩʥʦʡ ʧʠʱʠ ʚ ʩʝʤʝʡʥʦʤ ʠʣʠ ʠʥ-

ʜʠʚʠʜʫʘʣʴʥʦʤ ʧʠʪʘʥʠʠ. 

ʆʯʝʥʴ ʚʘʞʥʳʤ ʦʪʣʠʯʠʪʝʣʴʥʳʤ ʧʨʠʟʥʘʢʦʤ ʪʦʢʩʠʢʦʠʥʬʝʢʮʠʡ  

ʦʪ ʪʠʧʠʯʥʳʭ ʢʠʰʝʯʥʳʭ ʠʥʬʝʢʮʠʡ ʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʠʭ ʚʦʟʥʠʢ-

ʥʦʚʝʥʠʷ ʪʦʣʴʢʦ ʧʨʠ ʧʦʪʨʝʙʣʝʥʠʠ ʤʘʩʩʠʚʥʦ ʦʙʩʝʤʝʥʝʥʥʦʡ ʚʦʟʙʫʜʠʪʝ-

ʣʷʤʠ ʧʠʱʠ. ɹʨʶʰʥʦʡ ʪʠʬ, ʭʦʣʝʨʘ, ʜʠʟʝʥʪʝʨʠʷ ʠ ʜʨ. ʤʦʛʫʪ ʚʦʟʥʠʢʘʪʴ 

ʧʨʠ ʧʦʧʘʜʘʥʠʠ ʚ ʦʨʛʘʥʠʟʤ ʤʘʣʦʛʦ ʯʠʩʣʘ ʤʠʢʨʦʙʦʚ, ʢʦʪʦʨʳʝ ʧʦ ʩʨʘʚ-

ʥʝʥʠʶ ʩ ʚʦʟʙʫʜʠʪʝʣʷʤʠ ʪʦʢʩʠʢʦʠʥʬʝʢʮʠʡ ʦʙʣʘʜʘʶʪ ʚʳʩʦʢʠʤʠ ʧʘʪʦ-

ʛʝʥʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ. 

 

ʊʦʢʩʠʢʦʠʥʬʝʢʮʠʠ, ʚʳʟʳʚʘʝʤʳʝ ʙʘʢʪʝʨʠʷʤʠ ʨʦʜʘ Salmonella 

 

ʉʘʣʴʤʦʥʝʣʣʝʟʳ ï ʧʦʣʠʵʪʠʦʣʦʛʠʯʝʩʢʠʝ ʟʦʦʘʥʪʨʦʧʦʥʦʟʥʳʝ ʪʦʢʩʠ-

ʢʦʠʥʬʝʢʮʠʦʥʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʚʳʟʳʚʘʝʤʳʝ ʩʘʣʴʤʦʥʝʣʣʘʤʠ. ɺʳʜʝʣʝ-

ʥʦ ʙʦʣʝʝ 2000 ʩʝʨʦʣʦʛʠʯʝʩʢʠʭ ʪʠʧʦʚ ʩʘʣʴʤʦʥʝʣʣ, ʦʜʥʘʢʦ ʦʩʥʦʚʥʫʶ 

ʤʘʩʩʫ ʟʘʙʦʣʝʚʘʥʠʡ ʦʙʫʩʣʦʚʣʠʚʘʶʪ 10ï15 ʧʨʝʦʙʣʘʜʘʶʱʠʭ ʪʠʧʦʚ:  

S. typhimurium, S. enteritidis, S. cholerae suis, S. heidelberg, S. derby,  

S. anatum, S. dublin, S. newport, S. london, S. mission, S. stanleyville,  

S. infantis. 

ʉʣʝʜʫʝʪ ʠʤʝʪʴ ʚ ʚʠʜʫ ʚʦʟʤʦʞʥʦʩʪʴ ʙʳʩʪʨʦʡ ʩʤʝʥʳ ʦʪʜʝʣʴʥʳʭ 

ʩʝʨʦʪʠʧʦʚ ʩʘʣʴʤʦʥʝʣʣ. ɺʝʜʫʱʘʷ ʨʦʣʴ S. typhimtirium ʚ ʩʪʨʫʢʪʫʨʝ 

ʩʘʣʴʤʦʥʝʣʣʝʟʦʚ ʩʚʷʟʘʥʘ ʚ ʦʩʥʦʚʥʦʤ ʩ ʝʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʦʡ ʧʘʪʦ-

ʛʝʥʥʦʩʪʴʶ. 

ʉʘʣʴʤʦʥʝʣʣʳ ʜʦʚʦʣʴʥʦ ʫʩʪʦʡʯʠʚʳ ʚʦ ʚʥʝʰʥʝʡ ʩʨʝʜʝ. ʆʥʠ ʭʦ-

ʨʦʰʦ ʧʝʨʝʥʦʩʷʪ ʥʠʟʢʠʝ ʪʝʤʧʝʨʘʪʫʨʳ, ʙʦʣʴʰʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʭʣʦʨʠʜʘ 

ʥʘʪʨʠʷ ʠ ʢʠʩʣʦʪ, ʢʦʧʯʝʥʠʝ. ʇʨʠ ʦʭʣʘʞʜʝʥʠʠ ʜʦ 0 Üʉ ʩʘʣʴʤʦʥʝʣʣʳ ʩʦ-

ʭʨʘʥʷʶʪ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ ʚ ʪʝʯʝʥʠʝ 142 ʜʥʝʡ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ         

ï100 Üʉ ï ʜʦ 115 ʜʥʝʡ. ɺ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʘʭ ʦʥʠ ʦʩʪʘʶʪʩʷ ʞʠʟʥʝʩʧʦ-

ʩʦʙʥʳʤʠ ʤʥʦʛʠʝ ʜʥʠ ʠ ʤʝʩʷʮʳ: 2ï3 ʤʝʩ ʚ ʩʦʣʝʥʦʤ ʤʷʩʝ (12ï19 % ʭʣʦ-

ʨʠʜʘ ʥʘʪʨʠʷ), ʦʪ 2 ʜʦ 40 ʜʥʝʡ ʚ ʤʦʣʦʢʝ, ʦʪ 40 ʜʥʝʡ ʜʦ 10 ʤʝʩ ʚ ʢʝʬʠʨʝ, 

90 ʜʥʝʡ ʚ ʩʣʠʚʦʯʥʦʤ ʤʘʩʣʝ, 65 ʜʥʝʡ ʚ ʪʚʦʨʦʛʝ, ʜʦ 3 ʥʝʜ ʚ ʢʫʨʠʥʳʭ ʷʡ-

ʮʘʭ, ʜʦ 1ï2 ʥʝʜ ʥʘ ʬʨʫʢʪʘʭ ʠ ʷʛʦʜʘʭ. ʇʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ 

ʩʘʣʴʤʦʥʝʣʣʳ ʙʳʩʪʨʦ ʨʘʟʤʥʦʞʘʶʪʩʷ ʚ ʧʠʱʝ, ʥʝ ʠʟʤʝʥʷʷ ʝʝ ʦʨʛʘʥʦʣʝʧ-

ʪʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ. ʉʧʦʨ ʩʘʣʴʤʦʥʝʣʣʳ ʥʝ ʦʙʨʘʟʫʶʪ, ʧʦʵʪʦʤʫ ʧʨʠ  
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ʥʘʛʨʝʚʘʥʠʠ ʧʦʛʠʙʘʶʪ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʢʦʨʦ: ʧʨʠ 60 Üʉ ʯʝʨʝʟ ï 1 ʯ, ʧʨʠ 

70 Üʉ ï ʯʝʨʝʟ 15 ʤʠʥ, ʧʨʠ 75 Üʉ ï ʯʝʨʝʟ 5 ʤʠʥ, ʘ ʧʨʠ 100 Üʉ ï ʤʛʥʦʚʝʥʥʦ. 

ɺ ʧʘʪʦʛʝʥʝʟʝ ʩʘʣʴʤʦʥʝʣʣʝʟʥʳʭ ʪʦʢʩʠʢʦʠʥʬʝʢʮʠʡ ʦʩʥʦʚʥʫʶ ʨʦʣʴ 

ʠʛʨʘʶʪ ʞʠʚʳʝ ʚʦʟʙʫʜʠʪʝʣʠ. ʀʟ ʢʠʰʝʯʥʠʢʘ ʤʠʢʨʦʙʳ ʯʝʨʝʟ ʣʠʤʬʘʪʠ-

ʯʝʩʢʫʶ ʩʠʩʪʝʤʫ ʧʨʦʥʠʢʘʶʪ ʚ ʢʨʦʚʴ, ʚʳʟʳʚʘʷ ʢʨʘʪʢʦʚʨʝʤʝʥʥʫʶ ʙʘʢʪʝ-

ʨʠʝʤʠʶ. ʆʩʚʦʙʦʞʜʘʶʱʠʡʩʷ ʧʨʠ ʛʠʙʝʣʠ ʩʘʣʴʤʦʥʝʣʣ ʵʥʜʦʪʦʢʩʠʥ ʚʳ-

ʟʳʚʘʝʪ ʚʝʩʴ ʩʠʤʧʪʦʤʦʢʦʤʧʣʝʢʩ ʧʠʱʝʚʦʡ ʪʦʢʩʠʢʦʠʥʬʝʢʮʠʠ, ʚ ʧʝʨʚʫʶ 

ʦʯʝʨʝʜʴ, ʚʦʩʧʘʣʝʥʠʝ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢ-

ʪʘ. ʀʥʢʫʙʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʢʦʣʝʙʣʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 6 ʜʦ 24 ʯ, ʨʝʜʢʦ 

ʟʘʪʷʛʠʚʘʷʩʴ ʜʦ 2 ʩʫʪ ʠʣʠ ʩʦʢʨʘʱʘ̫ ʩʴ ʜʦ 2ï3 ʯ. 

ʂʣʠʥʠʯʝʩʢʠʝ ʧʨʦʷʚʣʝʥʠʷ ʙʦʣʝʟʥʠ ʧʨʠ ʩʘʣʴʤʦʥʝʣʣʝʟʥʦʡ ʪʦʩʠʢʦ-

ʠʥʬʝʢʮʠʠ ʟʘʚʠʩʷʪ ʦʪ ʩʦʦʪʥʦʰʝʥʠʷ ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ï ʪʦʢ-

ʩʠʯʝʩʢʦʛʦ ʠ ʠʥʬʝʢʮʠʦʥʥʦʛʦ ʥʘʯʘʣʘ. ʋ ʚʟʨʦʩʣʳʭ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʥʘ-

ʙʣʶʜʘʝʪʩʷ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʘʷ ʬʦʨʤʘ ʩʘʣʴʤʦʥʝʣʣʝʟʘ (ʛʘʩʪʨʦʵʥʪʝʨʠ-

ʪʠʯʝʩʢʘʷ ʠʣʠ ʛʘʩʪʨʦʵʥʪʝʨʦʢʦʣʠʪʠʯʝʩʢʘʷ). ɿʘʙʦʣʝʚʘʥʠʝ ʦʙʳʯʥʦ ʥʘʯʠ-

ʥʘʝʪʩʷ ʚʥʝʟʘʧʥʦ. ʊʷʞʝʩʪʴ ʟʘʙʦʣʝʚʘʥʠʷ ʨʘʟʣʠʯʥʘʷ: ʦʪ ʣʝʛʢʠʭ ʩʣʫʯʘʝʚ 

ʜʦ ʦʯʝʥʴ ʪʷʞʝʣʳʭ ʩʦ ʩʤʝʨʪʝʣʴʥʳʤʠ ʠʩʭʦʜʘʤʠ. ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ 

ʟʘʙʦʣʝʚʘʥʠʷ ʵʪʦʡ ʬʦʨʤʦʡ 1ï2 ʩʫʪ, ʨʝʞʝ 4ï5 ʩʫʪ. 

ʅʘ ʚʪʦʨʦʤ ʤʝʩʪʝ ʧʦ ʯʘʩʪʦʪʝ ʩʪʦʠʪ ʪʠʬʦʠʜʥʘʷ ʬʦʨʤʘ, ʙʣʠʟʢʘʷ ʧʦ 

ʢʣʠʥʠʢʝ ʢ ʙʨʶʰʥʦʤʫ ʪʠʬʫ. ʇʨʠ ʵʪʦʡ ʬʦʨʤʝ ʥʘʨʷʜʫ ʩ ʷʚʣʝʥʠʷʤʠ ʞʝ-

ʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʨʘʩʩʪʨʦʡʩʪʚʘ ʦʪʤʝʯʘʶʪʩʷ ʧʨʠʟʥʘʢʠ, ʥʘʧʦʤʠʥʘʶ-

ʱʠʝ ʪʠʬ (ʙʨʶʰʥʦʡ ʪʠʬ, ʧʘʨʘʪʠʬʳ ɸ ʠ ɺ). ʄʦʛʫʪ ʥʘʙʣʶʜʘʪʴʩʷ ʛʨʠʧ-

ʧʦʧʦʜʦʙʥʘʷ ʬʦʨʤʘ ʩʘʣʴʤʦʥʝʣʣʝʟʥʦʡ ʪʦʢʩʠʢʦʠʥʬʝʢʮʠʠ, ʧʨʦʜʦʣʞʘʶ-

ʱʘʷʩʷ 3ï5 ʜʥʝʡ, ʠ ʩʝʧʪʠʯʝʩʢʘʷ ʬʦʨʤʘ ʩ ʜʦʚʦʣʴʥʦ ʜʣʠʪʝʣʴʥʳʤ ʣʠʭʦʨʘ-

ʜʦʯʥʳʤ ʧʝʨʠʦʜʦʤ. 

ʋ ʜʝʪʝʡ, ʦʩʦʙʝʥʥʦ ʨʘʥʥʝʛʦ ʚʦʟʨʘʩʪʘ, ʢʣʠʥʠʯʝʩʢʦʝ ʪʝʯʝʥʠʝ ʩʘʣʴ-

ʤʦʥʝʣʣʝʟʦʚ ʠʤʝʝʪ ʦʩʦʙʝʥʥʦʩʪʠ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʝʦʙʣʘʜʘʥʠʷ ʪʝʭ 

ʠʣʠ ʠʥʳʭ ʩʠʤʧʪʦʤʦʚ ʚ ʥʘʯʘʣʝ ʟʘʙʦʣʝʚʘʥʠʷ ʨʘʟʣʠʯʘʶʪ ʜʠʩʧʝʧʩʠʯʝ-

ʩʢʫʶ, ʢʦʣʠʪʥʫʶ (ʥʘʧʦʤʠʥʘʝʪ ʜʠʟʝʥʪʝʨʠʶ), ʣʝʛʦʯʥʫʶ, ʭʦʣʝʨʦʧʦʜʦʙ-

ʥʫʶ ʠ ʩʝʧʪʠʯʝʩʢʫʶ ʬʦʨʤʳ. 

ʇʨʠʨʦʜʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʚʦʟʙʫʜʠʪʝʣʝʡ ʩʘʣʴʤʦʥʝʣʣʝʟʦʚ ʤʦʛʫʪ 

ʙʳʪʴ ʞʠʚʦʪʥʳʝ ʠ ʣʶʜʠ. ɺʝʜʫʱʘʷ ʨʦʣʴ ʚ ʦʙʩʝʤʝʥʝʥʠʠ ʧʠʱʝʚʳʭ ʧʨʦ-

ʜʫʢʪʦʚ ʩʘʣʴʤʦʥʝʣʣʘʤʠ ʧʨʠʥʘʜʣʝʞʠʪ ʟʘʨʘʞʝʥʥʳʤ ʞʠʚʦʪʥʳʤ. ʅʘʠ-

ʙʦʣʴʰʫʶ ʵʧʠʜʝʤʠʯʝʩʢʫʶ ʦʧʘʩʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʷʶʪ ʢʨʫʧʥʳʡ ʨʦʛʘʪʳʡ 

ʩʢʦʪ, ʩʚʠʥʴʠ, ʛʨʳʟʫʥʳ (ʢʨʳʩʳ ʠ ʤʳʰʠ), ʜʦʤʘʰʥʷʷ ʧʪʠʮʘ, ʦʩʦʙʝʥʥʦ 

ʪʘʢʠʝ, ʢʘʢ ʫʪʢʠ ʠ ʛʫʩʠ. ɿʥʘʯʝʥʠʝ ʢʦʰʝʢ, ʩʦʙʘʢ ʠ ʥʝʢʦʪʦʨʳʭ ʜʨʫʛʠʭ ʚʠ-

ʜʦʚ ʞʠʚʦʪʥʳʭ ʚ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʧʠʱʝʚʳʭ ʩʘʣʴʤʦʥʝʣʣʝʟʥʳʭ ʪʦʢʩʠʢʦ-

ʠʥʬʝʢʮʠʡ ʥʝʚʝʣʠʢʦ. 
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ʅʘʢʦʧʣʝʥʦ ʤʥʦʛʦ ʬʘʢʪʦʚ, ʫʙʝʜʠʪʝʣʴʥʦ ʜʦʢʘʟʳʚʘʶʱʠʭ, ʯʪʦ 

ʙʦʣʴʥʳʝ ʣʶʜʠ, ʨʝʢʦʥʚʘʣʝʩʮʝʥʪʳ ʠ ʙʘʢʪʝʨʠʦʥʦʩʠʪʝʣʠ ʠʛʨʘʶʪ ʦʧʨʝʜʝ-

ʣʝʥʥʫʶ ʨʦʣʴ ʚ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʩʘʣʴʤʦʥʝʣʣʝʟʦʚ. ʅʘʠʙʦʣʴʰʫʶ ʦʧʘʩ-

ʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʷʶʪ ʣʠʮʘ ʩ ʣʝʛʢʦʡ ʠ ʩʪʝʨʪʦʡ ʬʦʨʤʘʤʠ ʟʘʙʦʣʝʚʘʥʠʷ  

ʠ ʟʜʦʨʦʚʳʝ ʙʘʢʪʝʨʠʦʥʦʩʠʪʝʣʠ. ʋ ʯʝʣʦʚʝʢʘ ʥʦʩʠʪʝʣʴʩʪʚʦ ʚʦʟʙʫʜʠʪʝʣʝʡ 

ʩʘʣʴʤʦʥʝʣʣʝʟʥʦʡ ʠʥʬʝʢʮʠʠ ʤʦʞʝʪ ʩʦʭʨʘʥʷʪʴʩʷ ʦʪ ʥʝʩʢʦʣʴʢʠʭ ʤʝʩʷ-

ʮʝʚ ʜʦ ʪʨʝʭ ʣʝʪ ʠ ʙʦʣʴʰʝ. 

ʆʙʩʝʤʝʥʝʥʠʝ ʧʠʱʝʚʦʛʦ ʧʨʦʜʫʢʪʘ ʩʘʣʴʤʦʥʝʣʣʘʤʠ ʦʪ ʠʩʪʦʯʥʠʢʘ 

ʠʥʬʝʢʮʠʠ ʤʦʞʝʪ ʧʨʦʠʟʦʡʪʠ ʨʘʟʥʦʦʙʨʘʟʥʳʤʠ ʧʫʪʷʤʠ. ʇʨʠ ʩʘʣʴʤʦʥʝʣ-

ʣʝʟʥʳʭ ʪʦʢʩʠʢʦʠʥʬʝʢʮʠʷʭ ʧʝʨʚʦʝ ʤʝʩʪʦ ʚ ʢʘʯʝʩʪʚʝ ʬʘʢʪʦʨʦʚ ʧʝʨʝʜʘ-

ʯʠ ʟʘʥʠʤʘʶʪ ʤʷʩʦ ʠ ʤʷʩʦʧʨʦʜʫʢʪʳ (70ï80 %). ʆʙʩʝʤʝʥʝʥʠʝ ʤʦʞʝʪ 

ʧʨʦʠʟʦʡʪʠ ʧʨʠ ʞʠʟʥʠ ʞʠʚʦʪʥʦʛʦ ʠʣʠ ʧʦʩʣʝ ʝʛʦ ʫʙʦʷ. 

ʅʝʨʝʜʢʦ ʞʠʚʦʪʥʳʝ ʙʦʣʝʶʪ ʩʘʣʴʤʦʥʝʣʣʝʟʘʤʠ (ʧʝʨʚʠʯʥʳʝ ʩʘʣʴ-

ʤʦʥʝʣʣʝʟʳ). ʉʣʝʜʫʝʪ ʠʤʝʪʴ ʚ ʚʠʜʫ, ʯʪʦ ʩʨʝʜʠ ʟʜʦʨʦʚʳʭ ʞʠʚʦʪʥʳʭ 

ʚʝʩʴʤʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʦ ʥʦʩʠʪʝʣʴʩʪʚʦ ʩʘʣʴʤʦʥʝʣʣ (ʚ ʩʨʝʜʥʝʤ 5ï8 %). 

ɹʦʣʴʰʫʶ ʦʧʘʩʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʤʷʩʦ, ʦʙʩʝʤʝʥʝʥʥʦʝ ʧʨʠ ʞʠʟ-

ʥʠ ʞʠʚʦʪʥʦʛʦ ʚ ʧʝʨʠʦʜ ʢʘʢʦʛʦ-ʣʠʙʦ ʜʨʫʛʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ (ʚʪʦʨʠʯʥʳʡ 

ʩʘʣʴʤʦʥʝʣʣʝʟ). ʏʘʱʝ ʚʩʝʛʦ ʚʪʦʨʠʯʥʳʝ ʩʘʣʴʤʦʥʝʣʣʝʟʳ ʚʩʪʨʝʯʘʶʪʩʷ  

ʫ ʞʠʚʦʪʥʳʭ ʩ ʨʘʟʣʠʯʥʳʤʠ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʳʤʠ ʨʘʩʩʪʨʦʡʩʪʚʘʤʠ, 

ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʧʝʯʝʥʠ, ʧʦʯʝʢ, ʩʝʧʪʠʢʦʧʠʝʤʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ, 

ʪʨʘʚʤʘʪʠʯʝʩʢʠʤʠ ʧʦʚʨʝʞʜʝʥʠʷʤʠ, ʫ ʠʩʪʦʱʝʥʥʳʭ ʞʠʚʦʪʥʳʭ ʠ ʜʨ.  

ʉʦʧʫʪʩʪʚʫʶʱʘʷ ʩʘʣʴʤʦʥʝʣʣʝʟʥʘʷ ʠʥʬʝʢʮʠʷ ʟʘʯʘʩʪʫʶ ʥʘʙʣʶʜʘʝʪʩʷ  

ʫ ʩʚʠʥʝʡ, ʙʦʣʝʶʱʠʭ ʯʫʤʦʡ. 

ʄʷʩʦ ʥʝʨʝʜʢʦ ʦʙʩʝʤʝʥʷʝʪʩʷ ʩʘʣʴʤʦʥʝʣʣʘʤʠ ʚʦ ʚʨʝʤʷ ʫʙʦʷ ʠ ʧʨʠ 

ʨʘʟʜʝʣʢʝ ʪʫʰʠ ʞʠʚʦʪʥʦʛʦ. ɿʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʩʣʫʯʘʠ ʚʪʦʨʠʯʥʦʛʦ ʠʥ-

ʬʠʮʠʨʦʚʘʥʠʷ ʧʦʣʫʬʘʙʨʠʢʘʪʦʚ ʠ ʛʦʪʦʚʦʡ ʧʠʱʠ ʦʪ ʧʨʠʞʠʟʥʝʥʥʦ ʟʘʨʘ-

ʞʝʥʥʦʛʦ ʤʷʩʘ. 

ʄʦʣʦʢʦ ʠ ʤʦʣʦʯʥʳʝ ʧʨʦʜʫʢʪʳ ʧʨʠʦʙʨʝʪʘʶʪ ʚʩʝ ʙʦʣʴʰʝʝ ʟʥʘʯʝ-

ʥʠʝ ʚ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʩʘʣʴʤʦʥʝʣʣʝʟʥʳʭ ʪʦʢʩʠʢʦʠʥʬʝʢʮʠʡ. ɹʦʣʴʥʳʝ 

ʞʠʚʦʪʥʳʝ ʤʦʛʫʪ ʚʳʜʝʣʷʪʴ ʩʘʣʴʤʦʥʝʣʣʳ ʩ ʤʦʣʦʢʦʤ. ʄʦʣʦʢʦ ʤʦʞʝʪ 

ʙr ʪʴ ʦʙʩʝʤʝʥʝʥʦ ʜʦʷʨʢʘʤʠ, ʫʭʘʞʠʚʘʶʱʠʤʠ ʟʘ ʙʦʣʴʥʳʤʠ ʞʠʚʦʪʥʳʤʠ. 

ɺ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʧʠʱʝʚʳʭ ʪʦʢʩʠʢʦʠʥʬʝʢʮʠʡ ʩʘʣʴʤʦʥʝʣʣʝʟʥʦʡ 

ʵʪʠʦʣʦʛʠʠ ʩʫʱʝʩʪʚʝʥʥʫʶ ʨʦʣʴ ʠʛʨʘʶʪ ʧʨʠʞʠʟʥʝʥʥʦ ʟʘʨʘʞʝʥʥʳʝ ʧʪʠ-

ʮʝʧʨʦʜʫʢʪʳ, ʦʩʦʙʝʥʥʦ ʷʡʮʘ ʠ ʤʷʩʦ ʚʦʜʦʧʣʘʚʘʶʱʠʭ ʧʪʠʮ (ʫʪʢʠ, ʛʫʩʠ). 

ʋ ʢʫʨ ʠ ʠʥʜʝʝʢ ʪʘʢʞʝ ʚʳʜʝʣʝʥʳ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʪʠʧʳ ʩʘʣʴʤʦʥʝʣʣ. 

ɽʩʣʠ ʠʩʪʦʯʥʠʢʦʤ ʠʥʬʝʢʮʠʠ ʷʚʣʷʝʪʩʷ ʯʝʣʦʚʝʢ, ʪʦ ʦʥ ʤʦʞʝʪ ʦʙ-

ʩʝʤʝʥʠʪʴ ʩʘʣʴʤʦʥʝʣʣʘʤʠ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʧʠʱʝʚʳʝ ʧʨʦʜʫʢʪʳ ʨʘʩʪʠ-

ʪʝʣʴʥʦʛʦ ʠ ʞʠʚʦʪʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ʆʩʦʙʫʶ ʦʧʘʩʥʦʩʪʴ ʧʨʝʜʩʪʘʚ-




