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ɺʉʊʋʇ 

ʈʦʟʚʠʪʦʢ ʩʚʽʪʦʚʦʾ ʮʠʚʽʣʽʟʘʮʽʾ ʪʽʩʥʦ ʧʦʚ'ʷʟʘʥʠʡ ʟ ʝʥʝʨʛʝʪʠʯʥʠʤʠ ʨʝʩʫʨʩʘʤʠ, 

ʱʦ ʩʫʪʪʻʚʦ  ʚʧʣʠʚʘʶʪʴ ʥʘ ʥʝʟʘʣʝʞʥʫ ʧʦʣʽʪʠʢʫ ʢʨʘʾʥʠ. 

ɺʨʘʭʦʚʫʶʯʠ ʩʫʯʘʩʥʫ ʝʥʝʨʛʝʪʠʯʥʫ ʢʨʠʟʫ, ʧʦʨʦʜʞʝʥʫ ʥʝʩʪʘʯʝʶ ʚʠʢʦʧʥʠʭ 

ʚʠʜʽʚ ʧʘʣʠʚʘ, ʚʩʝ ʙʽʣʴʰʝ ʘʢʪʫʘʣʴʥʠʤ ʩʪʘʻ ʧʠʪʘʥʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʚʽʜʥʦʚʣʶʚʘʣʴʥʠʭ ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ (ɺɼɽ) ʪʘ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʝʢʦʥʦʤʽʢʠ. 

ɺʜʦʩʢʦʥʘʣʝʥʥʷ ʽʩʥʫʶʯʠʭ ʟʘʩʘʜ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʠʨʦʜʥʦ-ʨʝʩʫʨʩʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ, 

ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʰʣʷʭʽʚ ʝʬʝʢʪʠʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʡʦʛʦ ʨʝʟʝʨʚʽʚ ʟʫʤʦʚʣʝʥʽ ʜʦ 

ʨʦʟʚôʷʟʘʥʥʷ ʝʥʝʨʛʝʪʠʯʥʠʭ ʧʨʦʙʣʝʤ. 

ɺ ʋʢʨʘʾʥʽ ʚ ʦʩʪʘʥʥʻ ʜʝʩʷʪʠʣʽʪʪʷ ʟʥʘʯʥʘ ʫʚʘʛʘ ʧʨʠʜʽʣʷʻʪʴʩʷ ʧʽʜʚʠʱʝʥʥʶ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʽʦʧʘʣʠʚʘ ʪʘ ʙʽʦʝʥʝʨʛʽʾ, ʱʦ ʜʦʟʚʦʣʷʻ ʟʤʝʥʰʠʪʠ 

ʟʘʣʝʞʥʽʩʪʴ ʥʘʮʽʦʥʘʣʴʥʦʾ ʝʢʦʥʦʤʽʢʠ ʚʽʜ ʽʤʧʦʨʪʫ ʝʥʝʨʛʦʥʦʩʽʾʚ, ʟʥʠʟʠʪʠ ʾʾ 

ʝʥʝʨʛʦʻʤʥʽʩʪʴ ʽ ʟʘʙʝʟʧʝʯʠʪʠ ʝʢʦʥʦʤʽʯʥʠʡ ʨʦʟʚʠʪʦʢ.  

ɼʦʣʷ ʚʧʨʦʚʘʜʞʝʥʥʷ ʙʽʦʝʥʝʨʛʽʾ ʚ ʨʦʟʚʠʥʫʪʠʭ ʢʨʘʾʥʘʭ ʥʝ ʦʜʥʘʢʦʚʘ. ɹʽʣʴʰʽʩʪʴ 

ʢʨʘʾʥ ʪʽʣʴʢʠ ʧʦʯʠʥʘʶʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʩʚʽʡ ʨʝʩʫʨʩʥʠʡ ʧʦʪʝʥʮʽʘʣ, ʚ ʪʦʡ ʯʘʩ ʷʢ 

ʽʥʰʽ ʻʚʨʦʧʝʡʩʴʢʽ ʢʨʘʾʥʠ, ʪʘʢʽ ʷʢ ʐʚʝʮʽʷ, ɼʘʥʽʷ, ʌʽʥʣʷʥʜʽʷ, ʅʦʨʚʝʛʽʷ ʚʞʝ 

ʩʪʚʦʨʠʣʠ ʚʠʩʦʢʦʪʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʤʠʩʣʦʚʠʡ ʩʝʢʪʦʨ ʙʽʦʝʥʝʨʛʝʪʠʢʠ ʽ ʚ ʟʥʘʯʥʽʡ 

ʤʽʨʽ ʟʘʜʽʷʣʠ ʡʦʛʦ. ɿʦʢʨʝʤʘ, ʥʘ ʦʩʥʦʚʽ ʙʽʦʤʘʩʠ ʩʪʚʦʨʝʥʦ ʝʬʝʢʪʠʚʥʽ ʩʠʩʪʝʤʠ 

ʚʠʨʦʙʥʠʮʪʚʘ ʢʦʤʙʽʥʦʚʘʥʦʾ ʪʝʧʣʦ- ʪʘ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ. ʅʦʚʽ ʜʝʨʞʘʚʠ-ʫʯʘʩʥʠʢʠ 

ɭʉ, ʥʘʧʨʠʢʣʘʜ, ʄʦʣʜʘʚʽʷ, ʈʫʤʫʥʽʷ, ɹʦʣʛʘʨʽʷ, ʇʦʣʴʱʘ, ʢʨʘʾʥʠ ɹʘʣʪʽʾ, ʪʘ ʋʢʨʘʾʥʘ 

ʚʦʣʦʜʽʶʪʴ ʟʥʘʯʥʠʤʠ ʩʠʨʦʚʠʥʥʠʤʠ ʟʘʧʘʩʘʤʠ, ʦʜʥʘʢ, ʮʝʡ ʧʦʪʝʥʮʽʘʣ ʟʘʣʠʰʘʻʪʴʩʷ 

ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʥʝʚʠʢʦʨʠʩʪʘʥʠʤ ʘʙʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʥʝ ʝʬʝʢʪʠʚʥʦ ʯʝʨʝʟ 

ʚʽʜʩʫʪʥʽʩʪʴ ʽʥʚʝʩʪʠʮʽʡ ʫ ʩʫʯʘʩʥʽ ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʱʫʚʘʥʥʷ ʪʘ ʧʝʨʝʨʦʙʣʷʥʥʷ 

ʙʽʦʤʘʩʠ.  

ɿʘ ʦʩʪʘʥʥʽ ʨʦʢʠ ʚ ʋʢʨʘʾʥʽ ʚʩʝ ʪʘʢʠ ʚʽʜʙʫʚʘʶʪʴʩʷ ʧʦʟʠʪʠʚʥʽ ʟʤʽʥʠ ʚ 

ʝʥʝʨʛʝʪʠʯʥʽʡ ʧʦʣʽʪʠʮʽ, ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʧʨʦʩʫʚʘʥʥʷ ʙʽʦʤʘʩʠ ʚ ʷʢʦʩʪʽ ʧʘʣʠʚʘ, ʯʦʤʫ 

ʩʧʨʠʷʻ ʫʩʚʽʜʦʤʣʝʥʥʷ ʪʝʭʥʽʯʥʦʾ ʨʘʮʽʦʥʘʣʴʥʦʩʪʽ ʩʧʘʣʶʚʘʥʥʷ ʙʽʦʤʘʩʠ ʫ ʚʠʛʣʷʜʽ 

ʧʘʣʠʚʥʦʾ ʱʝʧʠ, ʧʝʣʝʪ ʪʘ ʛʨʘʥʫʣ. ɺʽʜʙʫʚʘʻʪʴʩʷ ʩʪʘʥʦʚʣʝʥʥʷ ʚʥʫʪʨʽʰʥʴʦʛʦ ʨʠʥʢʫ 

ʪʚʝʨʜʠʭ ʚʠʜʽʚ ʙʽʦʧʘʣʠʚʘ, ʱʦ ʩʪʚʦʨʶʻ ʧʦʪʨʝʙʫ ʫ ʷʢʽʩʥʽʡ ʩʠʨʦʚʠʥʽ ʜʣʷ ʾʭ ʚʠʛʦʪʦʚʣʝʥʥʷ.  

ʅʘʫʢʦʚʠʤʠ ʟʘʢʣʘʜʘʤʠ, ʩʧʝʮʽʘʣʽʩʪʘʤʠ, ʥʘʫʢʦʚʮʷʤʠ ʟʜʽʡʩʥʝʥʦ ʨʷʜ 

ʜʦʩʣʽʜʞʝʥʴ ʟ ʤʝʪʦʶ ʩʪʚʦʨʝʥʥʷ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʠʭ ʝʥʝʨʛʝʪʠʯʥʠʭ ʧʣʘʥʪʘʮʽʡ 

ʙʽʦʝʥʝʨʛʝʪʠʯʥʠʭ ʢʫʣʴʪʫʨ. ʆʩʦʙʣʠʚʦ ʚʠʩʦʢʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʙʽʦʤʘʩʠ ʜʣʷ 

ʚʠʨʦʙʥʠʮʪʚʘ ʙʽʦʧʘʣʠʚʘ ʟʘʙʝʟʧʝʯʫʶʪʴ ʥʦʚʽ ʩʦʨʪʠ ʪʘ ʛʽʙʨʠʜʠ ʝʥʝʨʛʝʪʠʯʥʦʾ ʚʝʨʙʠ  

çSalixè, ʷʢʽ ʟʘ ʚʨʦʞʘʡʥʽʩʪʶ ʩʫʭʦʾ ʙʽʦʤʘʩʠ, ʝʬʝʢʪʠʚʥʽʩʪʶ ʘʢʫʤʫʣʷʮʽʾ ʩʦʥʷʯʥʦʾ 

ʝʥʝʨʛʽʾ ʪʘ ʝʢʦʣʦʛʽʯʥʽʩʪʶ ʪʝʭʥʦʣʦʛʽʡ ʚʠʨʦʱʫʚʘʥʥʷ ʟʥʘʯʥʦ ʧʝʨʝʚʘʞʘʶʪʴ ʽʩʥʫʶʯʽ 

ʚʽʪʯʠʟʥʷʥʽ ʚʠʜʠ. ɿ ʧʝʨʩʧʝʢʪʠʚʥʠʤʠ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʠʤʠ ʩʦʨʪʘʤʠ ʪʘ 

ʛʽʙʨʠʜʘʤʠ ʧʨʦʚʦʜʠʪʴʩʷ ʨʦʙʦʪʘ ʟ ʽʥʪʨʦʜʫʢʮʽ ʾʽ ʚʧʨʦʚʘʜʞʝʥʥʷ ʾʭ ʫ ʚʠʨʦʙʥʠʮʪʚʦ. 

ʇʦʨʷʜ ʟ ʪʠʤ ʚʦʥʠ ʪʘʢʦʞ ʧʦʪʨʝʙʫʶʪʴ ʩʢʫʨʧʫʣʴʦʟʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʦʩʦʙʣʠʚʦ 

ʩʪʦʩʦʚʥʦ ʨ̔ ʟʥʠʭ ˇʨʫʥʪʦʚʦ-ʢʣʽʤʘʪʠʯʥʠʭ ʟʦʥ ʋʢʨʘʥʾʠ. 
ɿ ʦʛʣʷʜʫ ʧʨʽʦʨʠʪʝʪʥʦʩʪʽ ʙʽʦʝʥʝʨʛʝʪʠʢʠ ʥʘʫʢʦʚʮʷʤʠ ɯʥʩʪʠʪʫʪʫ 

ʙʽʦʝʥʝʨʛʝʪʠʯʥʠʭ ʢʫʣʴʪʫʨ ʽ ʮʫʢʨʦʚʠʭ ʙʫʨʷʢʽʚ ʅɸɸʅ ʨʦʟʨʦʙʣʝʥʦ ʝʬʝʢʪʠʚʥʽ 
ʝʣʝʤʝʥʪʠ ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʱʫʚʘʥʥʷ ʽ ʧʝʨʝʨʦʙʣʷʥʥʷ ʩʠʨʦʚʠʥʠ ʝʥʝʨʛʝʪʠʯʥʦʾ ʚʝʨʙʠ. 
ɼʘʥʦʶ ʧʨʘʮʝʶ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʜʣʷ ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʘʫʢʦʚʦ-ʦʙˇʨʫʥʪʦʚʘʥʽ 
ʧʨʠʡʦʤʠ ʧʽʜʛʦʪʦʚʢʠ ˇʨʫʥʪʫ, ʩʘʜʽʥʥʷ ʞʠʚʮʽʚ, ʜʦʛʣʷʜʫ ʟʘ ʨʦʩʣʠʥʘʤʠ ʪʘ ʚʠʚʯʝʥʥʷ 
ʚʧʣʠʚʫ ʜʘʥʠʭ ʬʘʢʪʦʨʽʚ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ ʷʢʦʩʪʽ ʙʽʦʤʘʩʠ. 
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ʈʆɿɼɯʃ 1 

ɿɸɻɸʃʔʅɸ ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ ɸɺʊʆʍʊʆʅʅʀʍ ɺɽʈɹ 
 

1.1. ɯʩʪʦʨʽʷ ʚʠʨʦʱʫʚʘʥʥʷ ʚʝʨʙ 
 

ʉʧʦʥʪʘʥʥʝ ʚʠʨʦʱʫʚʘʥʥʷ ʚʝʨʙ ʤʘʣʦ ʤʽʩʮʝ ʟ ʜʘʚʥʽʭ-ʜʘʚʝʥ, ʧʨʦʪʝ ʧʝʨʰʽ 

ʤʘʩʰʪʘʙʥʽ ʥʘʩʘʜʞʝʥʥʷ ʮʽʻʾ ʢʫʣʴʪʫʨʠ, ʚʽʜʦʤʽ ʟ ʽʩʪʦʨʠʯʥʠʭ ʜʞʝʨʝʣ, ʙʫʣʠ 

ʧʨʦʚʝʜʝʥʽ ʫ ʅʽʜʝʨʣʘʥʜʘʭ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʽ ʦʜʥʦʯʘʩʥʦʛʦ ʟʘʢʨʽʧʣʝʥʥʷ ʜʘʤʙ, ʷʢʽ ʜʦ 

ʩʴʦʛʦʜʥʽ ʟʘʭʠʱʘʶʪʴ ʟʝʤʝʣʴʥʽ ʫʛʽʜʜʷ ʮʽʻʾ ʢʨʘʾʥʠ ʚʽʜ ʇʽʚʥʽʯʥʦʛʦ ʤʦʨʷ. ɿʜʘʚʥʘ 

ʚʠʨʦʱʫʶʪʴ ʚʝʨʙʫ ʚ ɼʘʥʽʾ, ʜʝ ʧʝʨʰʽ ʟʥʘʯʥʽ ʟʘ ʧʣʦʱʝʶ ʰʪʫʯʥʽ ʥʘʩʘʜʞʝʥʥʷ ʚʝʨʙʠ 

ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʯʘʩʽʚ ʧʨʘʚʣʽʥʥʷ ʢʦʨʦʣʷ ʂʨʽʩʪʽʘʥʘ V (1670-1690 ʨʨ.). ʋ 

ʧʦʜʘʣʴʰʦʤʫ ʧʣʘʥʪʘʮʽʡʥʠʤ ʚʠʨʦʱʫʚʘʥʥʷʤ ʚʝʨʙ (ʚ ʦʩʥʦʚʥʦʤʫ ʯʘʛʘʨʥʠʢʦʚʠʭ) 

ʩʪʘʣʠ ʟʘʡʤʘʪʠʩʴ ʧʨʘʢʪʠʯʥʦ ʧʦ ʚʩʽʡ ʟʘʭʽʜʥʽʡ ɭʚʨʦʧʽ. ʇʽʢ ʮʽʻʾ ʜʽʷʣʴʥʦʩʪʽ 

ʧʨʠʧʘʜʘʻ ʥʘ ʢʽʥʝʮʴ XIX - ʧʦʯʘʪʦʢ XX ʩʪʦʣʽʪʪʷ, ʢʦʣʠ ʚ ʤʦʜʽ ʙʫʣʠ 

ʥʘʡʨʽʟʥʦʤʘʥʽʪʥʽʰʽ ʚʠʨʦʙʠ ʟ ʚʝʨʙʦʚʦʛʦ ʧʨʫʪʫ. ʆʩʦʙʣʠʚʦ ʚʝʣʠʢʦʛʦ ʨʦʟʤʘʭʫ 

ʥʘʙʨʘʣʦ ʧʣʘʥʪʘʮʽʡʥʝ ʚʠʨʦʱʫʚʘʥʥʷ ʚʝʨʙʦʚʦʛʦ ʧʨʫʪʫ ʚ ʅʽʤʝʯʯʠʥʽ (110 ʪʠʩ. ʛʘ). 

ʇʣʦʱʘ ʧʣʘʥʪʘʮʽʡ ʚʝʨʙʠ ʚ ʈʦʩʽʡʩʴʢʽʡ ʽʤʧʝʨʽʾ ʥʘ ʪʦʡ ʯʘʩ ʩʪʘʥʦʚʠʣʘ ʣʠʰʝ 

33-55 ʛʘ, ʱʦ ʧʦʚ'ʷʟʘʥʦ ʟ ʥʘʷʚʥʽʩʪʶ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʧʨʠʨʦʜʥʠʭ ʚʝʨʙʦʚʠʭ 

ʟʘʨʦʩʪʝʡ. ʋ XVIII ʩʪʦʣʽʪʪʽ ʚ ʈʦʩʽʾ ʤʘʣʠ ʤʽʩʮʝ ʦʢʨʝʤʽ ʩʧʨʦʙʠ ʢʫʣʴʪʠʚʫʚʘʥʥʷ 

ʚʝʨʙ, ʥʘʧʨʠʢʣʘʜ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʜʫʛ ʜʦ ʛʫʞʦʚʦʛʦ ʪʨʘʥʩʧʦʨʪʫ. 

ɺʧʝʨʰʝ ʤʘʩʦʚʠʡ ʽʥʪʝʨʝʩ ʜʦ ʚʠʨʦʱʫʚʘʥʥʷ ʚʝʨʙʦʚʦʛʦ ʧʨʫʪʘ ʟôʷʚʣʷʻʪʴʩʷ ʫ 

80-ʭ ʨʦʢʘʭ XIX ʩʪʦʣʽʪʪʷ ʥʘ ʧʨʘʢʪʠʯʥʦ ʙʝʟʣʽʩʦʤʫ ʧʽʚʜʥʽ ʋʢʨʘʾʥʠ (ʆʜʝʩʴʢʘ ʪʘ 

ʍʝʨʩʦʥʩʴʢʘ ʦʙʣʘʩʪʽ). ʎʝ ʧʦʷʩʥʶʚʘʣʦʩʴ ʤʦʜʦʶ ʥʘ ʛʘʣʘʥʪʝʨʝʡʥʽ ʚʠʨʦʙʠ ʪʘ ʤʝʙʣʽ 

ʟ ʣʦʟʠ, ʱʦ ʦʭʦʧʠʣʘ ʚ ʪʦʡ ʯʘʩ ʫʩʽ ʢʨʘʾʥʠ ɭʚʨʦʧʠ. ʋ 1882 ʨʦʮʽ ʚ ʆʜʝʩʽ ʚʞʝ 

ʽʩʥʫʚʘʣʦ 6 ʤʘʡʩʪʝʨʝʥʴ ʟ ʧʣʝʪʽʥʥʷ ʛʘʣʘʥʪʝʨʝʡʥʠʭ ʚʠʨʦʙʽʚ ʟ ʣʦʟʠ. ʆʯʠʱʝʥʠʡ ʧʨʫʪ 

ʪʘ ʩʪʨʽʯʢʠ ʟ ʥʴʦʛʦ ʦʜʝʨʞʫʚʘʣʠ ʟ-ʟʘ ʢʦʨʜʦʥʫ - ʟ ɹʘʚʘʨʽʾ, ɻʘʥʥʦʚʝʨʫ. ʉʪʘʻ ʮʽʣʢʦʤ 

ʟʨʦʟʫʤʽʣʠʤ ʽʥʪʝʨʝʩ ʜʦ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʣʦʟʠ ʩʘʤʝ ʚ ʧʨʠʣʝʛʣʠʭ ʜʦ ʆʜʝʩʠ ʨʘʡʦʥʘʭ, 

ʘʜʞʝ ʤʽʩʮʝʚʘ ʩʠʨʦʚʠʥʘ, ʯʝʨʝʟ ʤʘʣʽ ʚʠʪʨʘʪʠ ʥʘ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ, ʙʫʣʘ ʟʥʘʯʥʦ 

ʜʝʰʝʚʰʦʶ. ʊʦʤʫ ʧʝʨʰʽ ʥʘʫʢʦʚʽ ʨʦʙʦʪʠ ʚ ʢʦʣʠʰʥʽʡ ʈʦʩʽʡʩʴʢʽʡ ʽʤʧʝʨʽʾ, 

ʧʨʠʩʚʷʯʝʥʽ ʚʠʨʦʱʫʚʘʥʥʶ ʚʝʨʙ ʜʣʷ ʟʘʛʦʪʽʚʣʽ ʧʨʫʪʘ, ʙʫʣʠ ʦʧʫʙʣʽʢʦʚʘʥʽ ʩʘʤʝ ʚ 

ʆʜʝʩʽ ʥʘ ʧʦʯʘʪʢʫ ʍʍ ʩʪʦʣʽʪʪʷ. 

ʇʝʨʰʽ ʨʦʙʦʪʠ ʟ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʚʝʨʙʠ ʚ ʫʤʦʚʘʭ ʧʽʚʜʥʷ ʋʢʨʘʾʥʠ ï ʮʝ 

ʟʜʝʙʽʣʴʰʦʛʦ ʧʝʨʝʢʣʘʜʠ ʧʦʨʘʜ ʚʽʜʦʤʠʭ ʥʘ ʪʦʡ ʯʘʩ ʥʽʤʝʮʴʢʠʭ ʜʦʩʣʽʜʥʠʢʽʚ, ʪʘʢʠʭ 

ʷʢ ɻʦʰʝ, ʐʨʝʜʝʨ, ʂʨʘʝ, ʐʫʣʴʮʝ, ɼʦʭʥʘʣʴ, ɹʨʽʥʢʤʘʡʝʨ ʪʘ ʽʥʰʠʭ ʟ ʜʝʷʢʠʤ 

ʢʨʠʪʠʯʥʠʤ ʘʥʘʣʽʟʦʤ ʪʘ ʧʦʧʨʘʚʢʦʶ ʥʘ ʨʽʟʥʠʮʶ ʚ ˇʨʫʥʪʦʚʦ-ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚʘʭ. 

ʅʘ ʧʦʯʘʪʢʫ 30-ʭ ʨʦʢʽʚ ʤʠʥʫʣʦʛʦ ʩʪʦʣʽʪʪʷ ʧʦʯʘʣʠ ʚʠʜʘʚʘʪʠʩʴ ʤʦʥʦʛʨʘʬʽʾ ʟ ʮʽʻʾ 

ʧʨʦʙʣʝʤʠ, ʩʢʣʘʜʝʥʽ ʨʘʜʷʥʩʴʢʠʤʠ ʜʦʩʣʽʜʥʠʢʘʤʠ. ʅʘ ʪʦʡ ʯʘʩ ʧʣʦʱʽ ʧʣʘʥʪʘʮʽʡ 

ʚʝʨʙʠ ʚ ʋʢʨʘʾʥʽ ʟʨʦʩʣʠ ʤʘʡʞʝ ʜʦ 1 ʪʠʩ. ʛʘ. 

ʋ ʨʝʩʧʫʙʣʽʢʘʭ ʢʦʣʠʰʥʴʦʛʦ ʉʈʉʈ ʧʨʦʙʣʝʤʦʶ ʚʠʨʦʱʫʚʘʥʥʷ ʚʝʨʙʠ 

ʟʘʡʤʘʣʠʩʴ ʪʘʢʽ ʚʯʝʥʽ, ʷʢ: ɯ.ʈ. ʄʦʨʦʟʦʚ, ʃ.ʌ. ʇʨʘʚʜʽʥ, ɺ.ʅ. ʉʫʢʘʯʦʚ, ɻ.ʅ. ʉʫʙʦʯ, 

ɻ.ʁ. ɸʥʮʠʬʝʨʦʚ, ɯ.ɼ. ɻʫʩʝʡʥʦʚ, ɸ.ɹ. ɼʦʣʫʭʘʥʦʚ, ʂ.ʐ. ʐʘʤʩʽʻʚ, ɺ.ɯ. ʉʘʫʪʽʥ, 

ɺ.ɯ. ʇʘʨʬʴʦʥʦʚ ʪʘ ɯ.ʌ. ʄʘʟʘʥ. ʋ ɹʦʣʛʘʨʽʾ ʚʠʨʦʱʫʚʘʥʥʷ ʚʝʨʙʠ ʜʦʩʣʽʜʞʫʚʘʣʠ 

ʎ. ʎʘʥʦʚ ʪʘ ʽʥʰ.; ʚ ʋʛʦʨʱʠʥʽ ï ʂ. ʊʦʤʧʘ; ʫ ʇʦʣʴʱʽ ï ʈ. ɼʦʤʘʥʩʴʢʠʡ, 

ʉ. ɽʞʝʚʩʴʢʠʡ, ɸ. ʂʘʚʝʮʴʢʘ. ʆʢʨʝʤʠʤʠ ʘʩʧʝʢʪʘʤʠ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʚʝʨʙ 

ʟʘʡʤʘʣʠʩʷ ʪʘʢʦʞ ʯʝʩʴʢʽ ʪʘ ʩʣʦʚʘʮʴʢʽ ʜʦʩʣʽʜʥʠʢʠ. 
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ɺ ʦʩʪʘʥʥʽ ʜʝʩʷʪʠʨʽʯʯʷ, ʢʦʣʠ ʛʦʩʪʨʦ ʧʦʩʪʘʣʘ ʧʨʦʙʣʝʤʘ ʝʢʦʣʦʛʽʾ, ʫ 

ʢʦʣʠʰʥʴʦʤʫ ʉʈʉʈ, ʘ ʪʘʢʦʞ ʽ ʚ ʽʥʰʠʭ ʢʨʘʾʥʘʭ ʟ'ʷʚʠʣʠʩʷ ʜʦʩʣʽʜʞʝʥʥʷ, ʧʦʚ'ʷʟʘʥʽ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʝʨʙʠ ʜʣʷ ʟʘʣʽʩʥʝʥʥʷ ʚʽʜʚʘʣʽʚ, ʪʝʭʥʦʛʝʥʥʠʭ ʧʽʩʢʽʚ, ʦʢʦʣʠʮʴ 

ʭʽʤʽʯʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ, ʱʦ ʧʽʜʜʘʶʪʴʩʷ ʚʧʣʠʚʫ ʰʢʽʜʣʠʚʠʭ ʚʠʢʠʜʽʚ, ʩʪʦʢʽʚ ʽ ʪ.ʜ. 

ʌʥ̔ʩʴʢʽ ʚʯʝʥʽ ʚʠʚʯʘʶʪʴ ʤʦʞʣʠʚʦʩʪʽ ʧʽʜʞʠʚʣʶʚʘʪʠ ʧʣʘʥʪʘʮʽʾ ʚʝʨʙʠ 

ʧʨʦʤʠʩʣʦʚʠʤʠ ʩʪʦʢʘʤʠ. 

ʋ ʢʨʘʾʥʘʭ ɿʘʭʽʜʥʦʾ ɭʚʨʦʧʠ ʪʘ ʇʽʚʥʽʯʥʦʾ ɸʤʝʨʠʢʠ ʮʽʢʘʚʽʩʪʴ ʜʦ 

ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʚʝʨʙ ʜʫʞʝ ʟʨʦʩʣʘ ʫ ʚʽʩʽʤʜʝʩʷʪʠʭ ʨʦʢʘʭ ʤʠʥʫʣʦʛʦ ʩʪʦʣʽʪʪʷ. 

ɿʘʛʦʩʪʨʝʥʥʷ ʩʚʽʪʦʚʦʾ ʝʥʝʨʛʝʪʠʯʥʦʾ ʢʨʠʟʠ ʟʤʫʩʠʣʦ ʙʽʣʴʰʽʩʪʴ ʮʠʭ ʢʨʘʾʥ 

ʨʦʟʨʦʙʠʪʠ ʩʧʝʮʽʘʣʴʥʽ ʥʘʮʽʦʥʘʣʴʥʽ ʝʥʝʨʛʝʪʠʯʥʽ ʧʨʦʛʨʘʤʠ, ʥʘʧʨʘʚʣʝʥʽ ʥʘ 

ʩʢʦʨʦʯʝʥʥʷ ʩʧʦʞʠʚʘʥʥʷ ʚʠʢʦʧʥʠʭ ʝʥʝʨʛʦʥʦʩʽʾʚ ʽ ʟʘʤʽʥʫ ʾʭ ʽʥʰʠʤʠ ʜʞʝʨʝʣʘʤʠ 

ʝʥʝʨʛʽʾ, ʟʦʢʨʝʤʘ ʙʽʦʤʘʩʦʶ ʰʚʠʜʢʦʨʦʩʪʫʯʠʭ ʧʦʨʽʜ ʜʝʨʝʚ. ɿʘ ʛʣʠʙʦʢʦʾ ʭʽʤʽʯʥʦʾ 

ʧʝʨʝʨʦʙʢʠ ʟ ʜʝʨʝʚʥʦʾ ʙʽʦʤʘʩʠ ʤʦʞʥʘ ʪʘʢʦʞ ʚʠʛʦʪʦʚʣʷʪʠ ʧʘʣʠʚʦ ʜʣʷ ʜʚʠʛʫʥʽʚ 

ʚʥʫʪʨʽʰʥʴʦʛʦ ʟʛʦʨʷʥʥʷ. ʆʜʝʨʞʘʥʥʷ ʜʦʩʪʘʪʥʴʦʾ ʢʽʣʴʢʦʩʪʽ ʜʝʨʝʚʠʥʠ ʧʦʚʠʥʥʽ 

ʟʘʙʝʟʧʝʯʠʪʠ ʩʧʝʮʽʘʣʴʥʽ ʝʥʝʨʛʝʪʠʯʥʽ ʧʣʘʥʪʘʮʽʾ, ʥʘ ʷʢʠʭ ʦʢʨʽʤ ʪʦʧʦʣʽ, ʚʽʣʴʭʠ ʪʘ 

ʘʢʘʮʽʾ, ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʽ ʚʝʨʙʠ. ʇʨʦʚʝʜʝʥʥʶ ʤʘʩʦʚʠʭ ʨʦʙʽʪ ʽʟ 

ʟʘʢʣʘʜʘʥʥʷ ʝʥʝʨʛʝʪʠʯʥʠʭ ʧʣʘʥʪʘʮʽʡ ʧʝʨʝʜʫʶʪʴ ʥʘʫʢʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʚ ʷʢʠʭ 

ʚʠʚʯʘʻʪʴʩʷ ʚ ʦʩʥʦʚʥʦʤʫ ʤʦʞʣʠʚʽʩʪʴ ʫʩʧʽʰʥʦʛʦ ʾʭ ʩʪʚʦʨʝʥʥʷ ʥʘ 

ʤʘʣʦʧʨʦʜʫʢʪʠʚʥʠʭ ʟʝʤʣʷʭ. ʊʘʢ, ʬʽʥʩʴʢʽ ʜʦʩʣʽʜʥʠʢʠ ʨʦʟʨʦʙʣʷʶʪʴ ʪʝʭʥʦʣʦʛʽʶ 

ʩʪʚʦʨʝʥʥʷ ʚʝʨʙʦʚʠʭ ʧʣʘʥʪʘʮʽʡ ʥʘ ʚʠʨʦʙʣʝʥʠʭ ʪʦʨʬʦʚʠʱʘʭ ʽ ʥʘ ʟʝʤʣʷʭ, ʱʦ 

ʚʠʡʰʣʠ ʟ-ʧʽʜ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʢʦʨʠʩʪʫʚʘʥʥʷ. ʋ ʐʚʝʮʽʾ ʚʠʚʯʘʻʪʴʩʷ 

ʤʦʞʣʠʚʽʩʪʴ ʩʪʚʦʨʝʥʥʷ ʧʦʜʽʙʥʠʭ ʥʘʩʘʜʞʝʥʴ ʥʘ ʧʽʜʩʫʰʝʥʠʭ ʩʬʘʛʥʦʚʠʭ ʙʦʣʦʪʘʭ, ʘ 

ʪʘʢʦʞ ʚʧʣʠʚ ʜʦʙʨʠʚ ʪʘ ʤʽʢʦʨʠʟʠ ʥʘ ʧʨʠʞʠʚʘʥʥʷ ʽ ʨʽʩʪ ʞʠʚʮʽʚ ʯʘʛʘʨʥʠʢʦʚʠʭ 

ʚʝʨʙ. ʇʠʪʘʥʥʷ ʩʪʚʦʨʝʥʥʷ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʣʘʥʪʘʮʽʡ ʰʚʠʜʢʦʨʦʩʪʫʯʠʭ ʧʦʨʽʜ 

ʟʘʮʽʢʘʚʠʣʠ ʽ ʥʽʤʝʮʴʢʠʭ ʚʯʝʥʠʭ, ʜʝʷʢʽ ʟ ʥʠʭ ʚʚʘʞʘʶʪʴ ʟʘ ʜʦʮʽʣʴʥʝ, ʫ ʟʚ'ʷʟʢʫ ʟ 

ʧʝʨʝʚʠʨʦʙʥʠʮʪʚʦʤ ʧʨʦʜʫʢʮʽʾ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ, ʚʠʚʽʣʴʥʠʪʠ ʜʣʷ 

ʟʘʢʣʘʜʘʥʥʷ ʝʥʝʨʛʝʪʠʯʥʠʭ ʧʣʘʥʪʘʮʽʡ 20 % ʦʙʨʦʙʣʶʚʘʥʠʭ ʟʝʤʝʣʴ. ɹʨʠʪʘʥʩʴʢʽ 

ʜʦʩʣʽʜʥʠʢʠ ʚʠʚʯʘʶʪʴ ʧʨʦʙʣʝʤʫ ʦʧʪʠʤʘʣʴʥʦʛʦ ʫʜʦʙʨʝʥʥʷ ʧʣʘʥʪʘʮʽʡ ʚʝʨʙ. 

ʇʽʚʥʽʯʥʦʘʤʝʨʠʢʘʥʩʴʢʽ ʚʯʝʥʽ ʫ 1980 ʨʦʮʽ ʧʨʦʧʦʥʫʚʘʣʠ ʜʣʷ ʩʪʚʦʨʝʥʥʷ 

ʝʥʝʨʛʝʪʠʯʥʠʭ ʧʣʘʥʪʘʮʽʡ ʚ ʰʪʘʪʽ ʄʽʥʥʝʩʦʪʘ ʚʠʢʦʨʠʩʪʘʪʠ 2 ʤʣʥ. ʛʘ ʪʦʨʬʦʚʠʱ ʽ 

ʜʦʚʦʜʠʣʠ, ʱʦ ʟʘ ʨʘʭʫʥʦʢ ʜʝʨʝʚʥʦʾ ʙʽʦʤʘʩʠ ʤʦʞʥʘ ʥʘ 78 % ʟʘʜʦʚʦʣʴʥʠʪʠ 

ʽʩʥʫʶʯʫ ʥʘ ʪʦʡ ʯʘʩ ʧʦʪʨʝʙʫ ʚ ʝʥʝʨʛʽʾ ʮʴʦʛʦ ʰʪʘʪʫ. ʅʘʡʝʬʝʢʪʠʚʥʽʰʠʤ ʩʧʦʩʦʙʦʤ 

ʨʦʟʤʥʦʞʝʥʥʷ ʚʝʨʙʠ ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʙʝʟʧʦʩʝʨʝʜʥʻ ʩʘʜʞʘʥʥʷ ʤʽʢʨʦʧʘʛʦʥʽʚ 

(ʞʠʚʮʽʚ) ʚ ʫʜʦʙʨʝʥʠʡ ʩʫʙʩʪʨʘʪ. ɺʠʚʯʘʚʩʷ ʪʘʢʦʞ ʤʦʞʣʠʚʠʡ ʚʠʭʽʜ ʙʽʦʤʘʩʠ ʜʣʷ 

ʜʝʷʢʠʭ ʯʘʛʘʨʥʠʢʦʚʠʭ ʚʝʨʙ ʇʽʚʥʽʯʥʦʾ ɸʤʝʨʠʢʠ. 

ʋʢʨʘʾʥʩʴʢʽ ʚʯʝʥʽ ʪʘʢʦʞ ʚʠʚʯʘʣʠ ʧʨʦʙʣʝʤʠ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʯʘʛʘʨʥʠʢʦʚʠʭ 

ʚʝʨʙ. ʇʠʪʘʥʥʷ ʩʝʣʝʢʮʽʾ ʚʝʨʙ ʜʣʷ ʦʜʝʨʞʘʥʥʷ ʥʦʚʠʭ ʛʽʙʨʠʜʥʠʭ ʬʦʨʤ ʚʠʚʯʘʣʠ 

ɯ.ɼ. ɺʘʩʠʣʝʥʢʦ ʪʘ ʅ.ɺ. ʉʪʘʨʦʚʘ. ɼʦʩʣʽʜʞʝʥʥʷ ʟ ʪʝʭʥʦʣʦʛʽʡ ʚʠʨʦʱʫʚʘʥʥʷ ʚʝʨʙʠ 

ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʋʢʨʘʾʥʩʴʢʦʤʫ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʦʤʫ ʽ ʢʦʥʩʪʨʫʢʪʦʨʩʴʢʦ-

ʪʝʭʥʦʣʦʛʽʯʥʦʤʫ ʽʥʩʪʠʪʫʪʽ ʤʽʩʮʝʚʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ. ʇʨʦʙʣʝʤʘʤʠ ʚʠʨʦʱʫʚʘʥʥʷ 

ʧʣʘʥʪʘʮʽʡ ʚʝʨʙʠ ʚ ʫʤʦʚʘʭ ʜʦʣʠʥʠ ʉʝʨʝʜʥʴʦʛʦ ɼʥʽʩʪʨʘ ʪʨʠʚʘʣʠʡ ʯʘʩ ʟʘʡʤʘʣʠʩʷ 

ʧʨʘʮʽʚʥʠʢʠ ɺʽʥʥʠʮʴʢʦʾ ʣʽʩʦʚʦʾ ʜʦʩʣʽʜʥʦʾ ʩʪʘʥʮʽʾ. ʉʭʦʞʽ ʜʦʩʣʽʜʞʝʥʥʷ 

ʧʨʦʚʦʜʠʣʠʩʴ ʫ ʅʦʚʦ-ʋʰʠʮʴʢʦʤʫ ʣʽʩʛʦʩʧʽ ʦʙ'ʻʜʥʘʥʥʷ ʍʤʝʣʴʥʠʮʴʢʦʛʦ ʦʙʣʘʩʥʦʛʦ 

ʫʧʨʘʚʣʽʥʥʷ ʣʽʩʦʚʦʛʦ ʽ ʤʠʩʣʠʚʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ, ʜʝ ʚʧʨʦʜʦʚʞ 1988-1992 ʨʦʢʽʚ 

ʩʪʚʦʨʝʥʦ ʤʘʪʦʯʥʫ ʧʣʘʥʪʘʮʽʶ ʽʟ 23-ʭ ʨʽʟʥʦʚʠʜʽʚ ʚʝʨʙ ʥʘ ʧʣʦʱʽ 2,3 ʛʘ ʪʘ 



 
6 

ʧʨʦʤʠʩʣʦʚʽ ʧʣʘʥʪʘʮʽʾ ʥʘ ʧʣʦʱʽ 14 ʛʘ. ʉʝʨʝʜ ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʧʽʜʧʨʠʻʤʩʪʚ 

ʚʘʨʪʦ ʪʘʢʦʞ ʚʽʜʟʥʘʯʠʪʠ ʧʽʜʧʨʠʻʤʩʪʚʦ çʊʫʨè (ɺʦʣʠʥʩʴʢʘ ʦʙʣʘʩʪʴ), ʚ ʷʢʦʤʫ ʜʣʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʠʨʦʙʥʠʮʪʚʘ ʙʫʣʦ ʩʪʚʦʨʝʥʦ ʧʣʘʥʪʘʮʽʶ ʚʝʨʙʠ ʧʣʦʱʝʶ 35 ʛʘ. 

ɿ ʨʦʟʚʠʪʢʦʤ ʟʝʣʝʥʦʾ ʝʥʝʨʛʝʪʠʢʠ ʧʣʦʱʽ ʙʽʦʝʥʝʨʛʝʪʠʯʥʠʭ ʨʦʩʣʠʥ ʚ 

ʻʚʨʦʧʝʡʩʴʢʠʭ ʢʨʘʾʥʘʭ ʩʪʨʽʤʢʦ ʟʨʦʩʪʘʶʪʴ (ʨʠʩ. 1.1.). ʃʽʜʝʨʘʤʠ ʻ ʐʚʝʮʽʷ 

(20 ʪʠʩ. ʛʘ ʚʝʨʙʠ ʽ 550 ʛʘ ʪʦʧʦʣʽ), ʇʦʣʴʱʘ (9 ʪʠʩ. ʛʘ ʚʝʨʙʠ ʽ 300 ʛʘ ʪʦʧʦʣʽ), ɼʘʥʽʷ 

(5,7 ʪʠʩ. ʛʘ ʚʝʨʙʠ ʽ 2,8 ʪʠʩ.ʛʘ ʪʦʧʦʣʽ) ʪʘ ʋʢʨʘʾʥʘ (ʙʣʠʟʴʢʦ 5 ʪʠʩ. ʛʘ ʚʝʨʙʠ ʽ 300 ʛʘ 

ʪʦʧʦʣʽ). 
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ʈʠʩ. 1.1. ʇʣʦʱʘ ʧʣʘʥʪʘʮʽʡ ʝʥʝʨʛʝʪʠʯʥʦʾ ʚʝʨʙʠ ʪʘ ʪʦʧʦʣʽ ʚ ʻʚʨʦʧʝʡʩʴʢʠʭ ʢʨʘʾʥʘʭ 

 

ɺʽʜʩʫʪʥʽʩʪʴ ʫ ʜʦʩʪʘʪʥʽʡ ʢʽʣʴʢʦʩʪʽ ʚʣʘʩʥʠʭ ʝʥʝʨʛʦʥʦʩʽʾʚ ʪʘ ʚʠʩʦʢʽ ʮʽʥʠ ʥʘ 

ʾʭ ʽʤʧʦʨʪ ʩʪʚʦʨʶʶʪʴ ʚ ʋʢʨʘʾʥʽ ʩʧʨʠʷʪʣʠʚʽ ʝʢʦʥʦʤʽʯʥʽ ʧʝʨʝʜʫʤʦʚʠ ʜʦ 

ʨʦʟʰʠʨʝʥʥʷ ʧʣʦʱ ʙʽʦʝʥʝʨʛʝʪʠʯʥʠʭ ʨʦʩʣʠʥ, ʩʝʨʝʜ ʷʢʠʭ ʚʝʨʙʘ ʟʘʡʤʘʻ ʢʣʶʯʦʚʝ 

ʤʽʩʮʝ. ʂʨʽʤ ʪʦʛʦ, ʟʙʽʣʴʰʝʥʥʷ ʧʣʦʱ ʧʣʘʥʪʘʮʽʡ ʝʥʝʨʛʝʪʠʯʥʦʾ ʚʝʨʙʠ ʧʦʟʠʪʠʚʥʦ 

ʚʧʣʠʥʝ ʥʘ ʨʽʚʝʥʴ ʟʘʣʽʩʥʝʥʦʩʪʽ ʪʝʨʠʪʦʨʽʡ. ʃʽʩʠ ʋʢʨʘʾʥʠ ʻ ʥʘʡʧʦʪʫʞʥʽʰʠʤ ʟ 

ʬʘʢʪʦʨʽʚ, ʱʦ ʩʪʘʙʽʣʽʟʫʶʪʴ ʥʘ ʧʝʚʥʦʤʫ ʨʽʚʥʽ ʬʫʥʢʮʽʦʥʘʣʴʥʫ ʦʨʛʘʥʽʟʘʮʽʶ 

ʧʨʠʨʦʜʥʠʭ ʝʢʦʩʠʩʪʝʤ, ʧʦʩʠʣʶʶʪʴ ʾʭʥʶ ʩʪʽʡʢʽʩʪʴ ʜʦ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʧʣʠʚʫ ʽ 

ʟʤʽʥ ʢʣʽʤʘʪʫ. ʃʽʩʠ ʪʘʢʦʞ ʤʘʶʪʴ ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʟʘʧʦʙʽʛʘʥʥʷ ʝʨʦʟʽʾ 

ˇʨʫʥʪʽʚ ʽ ʜʝʛʨʘʜʘʮʽʾ ˇʨʫʥʪʦʚʦʛʦ ʧʦʢʨʠʚʫ. 

ʉʝʨʝʜʥʷ ʟʘʣʽʩʥʝʥʽʩʪʴ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ ʩʪʘʥʦʚʠʪʴ 15,6%, ʱʦ ʻ ʦʜʥʠʤ ʟ 

ʥʘʡʥʠʞʯʠʭ ʧʦʢʘʟʥʠʢʽʚ ʩʝʨʝʜ ʢʨʘʾʥ ɭʚʨʦʧʠ (ʨʠʩ. 1.2.). ʋ ʩʝʨʝʜʥʴʦʤʫ ʚ ʩʚʽʪʽ 

ʣʽʩʠʩʪʽʩʪʴ ʜʦʩʷʛʘʻ 29%, ʘ ʚ ɭʚʨʦʧʽ ʧʝʨʝʚʠʱʫʻ 41%. ʅʘʰʽ ʥʘʡʙʣʠʞʯʽ ʩʫʩʽʜʠ ï 

ʇʦʣʴʱʘ, ɹʦʣʛʘʨʽʷ, ʏʝʭʽʷ ʥʘʙʣʠʞʘʶʪʴʩʷ ʜʦ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʽʚʥʷ ʣʽʩʠʩʪʦʩʪʽ ï 

ʧʦʥʘʜ 30%. ʇʦʨʽʚʥʷʥʦ ʟ ʩʝʨʝʜʥʴʦʻʚʨʦʧʝʡʩʴʢʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʚ ʥʘʰʽʡ ʜʝʨʞʘʚʽ 

ʨʽʚʝʥʴ ʣʽʩʦʟʘʙʝʟʧʝʯʝʥʥʷ ʻ ʦʜʥʠʤ ʟ ʥʘʡʥʠʞʯʠʭ ï ʥʘ ʦʜʥʦʛʦ ʤʝʰʢʘʥʮʷ ʧʨʠʧʘʜʘʻ 

ʙʣʠʟʴʢʦ 0,2 ʛʘ ʣʽʩʽʚ. ʋʢʨʘʾʥʘ, ʧʦʨʷʜ ʟ ɺʝʣʠʢʦʙʨʠʪʘʥʽʻʶ, ʅʽʜʝʨʣʘʥʜʘʤʠ, 

ɯʩʧʘʥʽʻʶ, ɯʪʘʣʽʻʶ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʣʽʩʦʜʝʬʽʮʠʪʥʠʭ ʢʨʘʾʥ, ʪʦʤʫ ʾʾ ʧʦʣʽʪʠʢʘ ʫ ʮʽʡ 

ʩʬʝʨʽ ʩʧʨʷʤʦʚʘʥʘ, ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ, ʥʘ ʚʽʜʥʦʚʣʝʥʥʷ ʣʽʩʦʚʠʭ ʨʝʩʫʨʩʽʚ. 
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ʈʠʩ. 1.2. ʏʘʩʪʢʘ ʣʽʩʽʚ ʚ ʩʪʨʫʢʪʫʨʽ ʟʝʤʝʣʴʥʠʭ ʫʛʽʜʴ. 

 

ʊʘʙʣʠʮʷ 1.1 

ʇʦʢʘʟʥʠʢʠ ʣʽʩʦʟʘʙʝʟʧʝʯʝʥʦʩʪʽ ʚ ɭʚʨʦʧʽ 
 

ʈʝʛʽʦʥ ɿʘʛʘʣʴʥʘ 

ʧʣʦʱʘ, ʪʠʩ. ʛʘ 

ʇʣʦʱʘ ʣʽʩʽʚ,  

ʪʠʩ. ʛʘ 

ʃʽʩʠʩʪʽʩʪʴ, 

% 

ʇʣʦʱʘ ʣʽʩʽʚ ʥʘ 

1 ʤʝʰʢʘʥʮʷ, ʛʘ 

ʋʩʷ ɭʚʨʦʧʘ 2260128 933326 41,3 1,3 

ʇʽʚʥʽʯʥʘ ɭʚʨʦʧʘ 112329 52538 46,8 2,8 

ɿʘʭʽʜʥʘ ɭʚʨʦʧʘ 245569 59479 24,2 0,2 

ʉʭʽʜʥʘ ɭʚʨʦʧʘ 1902230 821309 43,2 2,4 

ʋʢʨʘʾʥʘ 60363 9400 15,6 0,2 

 

ɿʘʢʦʥʦʤ ʋʢʨʘʾʥʠ ñʇʨʦ ʟʘʛʘʣʴʥʦʜʝʨʞʘʚʥʫ ʧʨʦʛʨʘʤʫ ʬʦʨʤʫʚʘʥʥʷ 

ʥʘʮʽʦʥʘʣʴʥʦʾ ʝʢʦʣʦʛʽʯʥʦʾ ʤʝʨʝʞʽ ʥʘ 2000-2015 ʨʨ.ò ʧʝʨʝʜʙʘʯʝʥʦ ʩʪʚʦʨʝʥʥʷ 

ʥʦʚʠʭ ʣʽʩʽʚ ʥʘ ʧʣʦʱʽ 1,7 ʤʣʥ. ʛʘ ʟʘ ʨʘʭʫʥʦʢ ʟʘʣʽʩʥʝʥʥʷ ʥʝʫʛʽʜʴ ʽ 

ʤʘʣʦʧʨʦʜʫʢʪʠʚʥʠʭ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʟʝʤʝʣʴ ʪʘ ʩʪʚʦʨʝʥʥʷ ʧʦʣʝʟʘʭʠʩʥʠʭ 

ʣʽʩʦʩʤʫʛ. ʇʦʪʝʥʮʽʡʥʠʤʠ ʜʣʷ ʟʘʣʽʩʥʝʥʥʷ ʧʝʨʝʜʫʩʽʤ ʻ ʥʝʧʨʠʜʘʪʥʽ ʜʣʷ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʝʤʣʽ, ʷʢʠʭ ʫ ʩʪʨʫʢʪʫʨʽ ʟʝʤʝʣʴʥʠʭ ʫʛʽʜʴ 

ʋʢʨʘʾʥʠ ʟʘ ʜʘʥʠʤʠ ʘʢʘʜʝʤʽʢʘ ʉʘʡʢʘ ɺ.ʌ. ʻ ʜʦ 8 ʤʣʥ. ʛʘ. ʏʘʩʪʠʥʫ ʮʠʭ ʟʝʤʝʣʴ (ʜʦ 

25%) ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʘʪʠ ʜʣʷ ʚʠʨʦʱʫʚʘʥʥʷ ʙʘʛʘʪʦʨʽʯʥʠʭ ʙʽʦʝʥʝʨʛʝʪʠʯʥʠʭ 

ʢʫʣʴʪʫʨ. 

ɿʘʢʣʘʜʘʥʥʷ ʧʣʘʥʪʘʮʽʡ ʜʝʨʝʚʥʠʭ ʝʥʝʨʛʝʪʠʯʥʠʭ ʨʦʩʣʠʥ (ʚʝʨʙʘ, ʪʦʧʦʣʷ ʪʘ 

ʽʥʰʽ) ʥʘ ʧʣʦʱʽ 1,5 ʤʣʥ. ʛʘ ʜʦʟʚʦʣʠʪʴ ʟʙʽʣʴʰʠʪʠ ʧʣʦʱʽ ʣʽʩʽʚ ʚ ʋʢʨʘʾʥʽ ʜʦ 

10,9 ʤʣʥ. ʛʘ, ʱʦ ʧʽʜʚʠʱʠʪʴ ʯʘʩʪʢʫ ʣʽʩʽʚ ʟ 15,6 % ʜʦ 18,1 %. 

 

ʆʪʞʝ, ʚʝʨʙʘ ʻ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʦʶ ʝʥʝʨʛʝʪʠʯʥʦʶ ʨʦʩʣʠʥʦʶ, 

ʥ̔ʜʫʩʪʨʽʘʣʴʥʝ ʚʠʨʦʱʫʚʘʥʥʷ ʷʢʦʾ ʜʦʟʚʦʣʠʪʴ ʟʘʙʝʟʧʝʯʠʪʠ ʜʦʩʪʘʪʥʶ ʢʽʣʴʢʽʩʪʴ 

ʩʠʨʦʚʠʥʠ ʥʝʦʙʭʽʜʥʦʾ ʷʢʦʩʪʽ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʨʽʟʥʠʭ ʚʠʜʽʚ ʙʽʦʧʘʣʠʚʘ, ʟʤʝʥʰʠʪʠ 

ʟʘʣʝʞʥʽʩʪʴ ʋʢʨʘʾʥʠ ʚʽʜ ʽʤʧʦʨʪʫ ʚʠʢʦʧʥʠʭ ʝʥʝʨʛʦʥʦʩʽʾʚ, ʩʪʚʦʨʠʪʠ ʥʦʚʽ ʨʦʙʦʯʽ 

ʤʽʩʮʷ ʧʝʨʝʚʘʞʥʦ ʫ ʩʽʣʴʩʴʢʽʡ ʤʽʩʮʝʚʦʩʪʽ, ʘ ʪʘʢʦʞ ʧʦʢʨʘʱʠʪʠ ʝʢʦʣʦʛʽʯʥʠʡ ʩʪʘʥ 

ʜʦʚʢʽʣʣʷ. 
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1.2. ɺʠʢʦʨʠʩʪʘʥʥʷ ʚʝʨʙʠ ʚ ʷʢʦʩʪʽ ʚʽʜʥʦʚʣʶʚʘʣʴʥʦʛʦ  

ʜʞʝʨʝʣʘ ʝʥʝʨʛʽʾ ʚ ʩʚʽʪʽ 

 

ʇʝʨʰʽ ʧʨʦʤʠʩʣʦʚʽ ʧʣʘʥʪʘʮʽʾ ʝʥʝʨʛʝʪʠʯʥʦʾ ʚʝʨʙʠ ʟôʷʚʠʣʠʩʴ ʫ ʐʚʝʮʽʾ ʚ 

ʢʽʥʮʽ 80-ʭ ï ʥʘ ʧʦʯʘʪʢʫ 90-ʭ ʨʦʢʽʚ ʤʠʥʫʣʦʛʦ ʩʪʦʣʽʪʪʷ, ʢʦʣʠ ʚ ɭʚʨʦʧʽ ʟʘʨʦʜʠʚʩʷ 

ʪʨʝʥʜ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ ʟʘʤʽʩʪʴ ʪʨʘʜʠʮʽʡʥʠʭ ʽ ʜʦʙʨʝ 

ʚʽʜʦʤʠʭ ʥʘʤ ʥʘʬʪʠ ʪʘ ʛʘʟʫ. ʊʦʤʫ ʐʚʝʮʽ ʁʧʦ ʧʨʘʚʫ ʚʚʘʞʘʻʪʴʩʷ ʢʨʘʾʥʦʶ, ʷʢʘ 

ʚʧʝʨʰʝ ʟʘʧʨʦʧʦʥʫʚʘʣʘ ʽ ʚʧʨʦʚʘʜʠʣʘ ʧʨʦʤʠʩʣʦʚʫ ʪʝʭʥʦʣʦʛʽʶ ʚʠʨʦʱʫʚʘʥʥʷ 

ʝʥʝʨʛʝʪʠʯʥʦʾ ʚʝʨʙʠ ʷʢ ʪʚʝʨʜʦʛʦ ʙʽʦʧʘʣʠʚʘ. 

ʅʘʩʪʫʧʥʠʤʠ ʢʨʘʾʥʘʤʠ, ʷʢʽ ʧʦʯʘʣʠ ʥʘʩʣʽʜʫʚʘʪʠ ʧʨʠʢʣʘʜ ʐʚʝʮʽʾ, ʩʪʘʣʠ 

ɺʝʣʠʢʦʙʨʠʪʘʥʽʷ, ɯʨʣʘʥʜʽʷ, ɼʘʥʽʷ, ʇʦʣʴʱʘ, ʉʐɸ ʪʘ ʽʥʰʽ. ɺ 2008 ʨʦʮʽ ʟôʷʚʠʣʠʩʴ 

ʧʝʨʰʽ ʧʨʦʤʠʩʣʦʚʽ ʧʦʩʘʜʢʠ ʽ ʚ ʋʢʨʘʾʥʽ. 

ʈʦʟʧʦʚʩʶʜʞʝʥʥʷ ʜʘʥʦʾ ʙʘʛʘʪʦʨʽʯʥʦʾ ʢʫʣʴʪʫʨʠ ʩʘʤʝ ʚ ʮʠʭ ʢʨʘʾʥʘʭ 

ʧʦʷʩʥʶʻʪʴʩʷ, ʚ ʧʝʨʰʫ ʯʝʨʛʫ, ʩʧʨʠʷʪʣʠʚʠʤʠ ʢʣʽʤʘʪʠʯʥʠʤʠ ʫʤʦʚʘʤʠ ʜʣʷ ʾʾ 

ʚʠʨʦʱʫʚʘʥʥʷ. ʎʝ ʜʦʩʪʘʪʥʷ ʢʽʣʴʢʽʩʪʴ ʦʧʘʜʽʚ, ʚʝʣʠʯʠʥʘ ʷʢʠʭ ʤʘʻ ʩʪʘʥʦʚʠʪʠ ʥʝ 

ʤʝʥʰʝ 550-600 ʤʤ ʥʘ ʨʽʢ, ʱʦ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʜʦʩʷʛʥʝʥʥʷ ʧʣʘʥʦʚʠʭ ʧʦʢʘʟʥʠʢʽʚ 

ʫʨʦʞʘʡʥʦʩʪʽ. ɿʚʠʯʘʡʥʦ, ʢʨʽʤ ʝʥʝʨʛʝʪʠʯʥʦʾ ʚʝʨʙʠ, ʻ ʱʝ ʙʘʛʘʪʦ ʽʥʰʠʭ ʨʦʩʣʠʥ, ʷʢʽ 

ʚʠʨʦʱʫʶʪʴ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʟʝʣʝʥʦʾ ʙʽʦʤʘʩʠ, ʧʨʦʪʝ ʚʦʥʠ ʧʦʰʠʨʝʥʽ ʚ ʽʥʰʠʭ 

ʛʝʦʛʨʘʬʽʯʥʠʭ ʟʦʥʘʭ, ʷʢʽ ʢʨʘʱʝ ʧʽʜʭʦʜʷʪʴ ʜʣʷ ʾʭ ʨʝʧʨʦʜʫʢʮʽʾ. 

ɺʘʞʣʠʚʦ ʚʽʜʤʽʪʠʪʠ ʱʝ ʦʜʠʥ ʥʶʘʥʩ. ʏʦʤʫ ʝʥʝʨʛʝʪʠʯʥʫ ʚʝʨʙʫ ʥʝ ʟʦʚʩʽʤ 

ʧʨʘʚʠʣʴʥʦ ʚʚʘʞʘʪʠ ʜʝʨʝʚʦʤ, ʭʦʯʘ ʚʦʥʘ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʨʦʜʠʥʠ ʚʝʨʙʦʚʠʭ? 

ʆʩʥʦʚʥʘ ʚʽʜʤʽʥʥʽʩʪʴ ʝʥʝʨʛʝʪʠʯʥʦʾ ʚʝʨʙʠ (Salix Viminalis) ï ʮʝ ʪʝ, ʱʦ ʜʘʥʫ 

ʨʦʩʣʠʥʫ ʚʠʨʦʱʫʶʪʴ ʢʫʱʘʤʠ. ʎʝ ʚ ʧʝʨʰʫ ʯʝʨʛʫ ʧʦʚôʷʟʘʥʦ ʟ ʧʨʦʤʠʩʣʦʚʦʶ 

ʪʝʭʥʦʣʦʛʽʻʶ ʟʙʠʨʘʥʥʷ ʚʨʦʞʘʶ, ʦɦ ʜʦʟʚʦʣʷʻ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʫʞʝ ʽʩʥʫʶʯ̔ ʥʘ ʨʠʥʢʫ 

ʤʘʰʠʥʠ ʪʘ ʦʙʣʘʜʥʘʥʥʷ, ʘ ʪʘʢʦʞ ʣʝʛʢʦ ʧʝʨʝʧʨʦʬʽʣʶʚʘʪʠ ʧʣʘʥʪʘʮʽʶ ʥʘ 

ʚʠʨʦʱʫʚʘʥʥʷ ʽʥʰʠʭ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ, ʧʨʦʚʽʚʰʠ ʾʾ ʨʝʢʫʣʴʪʠʚʘʮʽʶ 

ʧʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʮʠʢʣʫ ʘʙʦ ʟ ʧʨʠʡʥʷʪʪʷʤ ʪʘʢʦʛʦ ʨʽʰʝʥʥʷ ʚ ʩʠʣʫ 

ʽʥʰʠʭ ʦʙʩʪʘʚʠʥ. ʅʘʧʨʠʢʣʘʜ, ʨʠʥʢʦʚʠʭ ʫʤʦʚ. 

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʦʩʥʦʚʥʝ ʧʨʠʟʥʘʯʝʥʥʷ ʝʥʝʨʛʝʪʠʯʥʦʾ ʚʝʨʙʠ ï ʮʝ 

ʙʽʦʧʘʣʠʚʦ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʝʣʝʢʪʨʠʯʥʦʾ ʪʘ ʪʝʧʣʦʚʦʾ ʝʥʝʨʛʽʾ, ʚ ʨʽʟʥʠʭ ʢʨʘʾʥʘʭ ʻ 

ʩʚʦʷ ʩʧʝʮʠʬʽʢʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʽʦʤʘʩʠ ʟ ʝʥʝʨʛʝʪʠʯʥʠʭ ʧʣʘʥʪʘʮʽʡ ʚʝʨʙʠ ʪʘ 

ʦʩʥʦʚʥʽ ʜʨʘʡʚʝʨʠ ʨʠʥʢʫ. 

ʐʚʝʮʽʷ. ɿʘ ʨʽʟʥʠʤʠ ʦʮʽʥʢʘʤʠ, ʚʝʨʙʫ ʚ ʐʚʝʮʽʾ ʚʠʨʦʱʫʶʪʴ ʥʘ ʧʣʦʱʽ ʚʽʜ 15 

ʜʦ 20 ʪʠʩʷʯ ʛʝʢʪʘʨʽʚ. ɿʘ ʜʘʥʠʤʠ ʢʦʤʧʘʥʽʾ Lantmªnnen, ʚ ʩʝʨʝʜʥʴʦʤʫ ʚ ʢʨʘʾʥʽ 

ʱʦʨʽʯʥʦ ʟʘʩʘʜʞʫʶʪʴ ʧʨʠʙʣʠʟʥʦ 500 ʛʘ ʥʦʚʠʭ ʧʣʘʥʪʘʮʽʡ, ʩʪʽʣʴʢʠ ʞ 

ʨʝʢʫʣʴʪʠʚʫʶʪʴ. ɺʣʘʩʥʠʢʘʤʠ ʧʣʘʥʪʘʮʽʡ ʪʘ ʚʠʨʦʙʥʠʢʘʤʠ ʝʥʝʨʛʝʪʠʯʥʦʾ ʪʨʽʩʢʠ ʻ 

ʟʚʠʯʘʡʥʽ ʬʝʨʤʝʨʠ. 

ʆʩʥʦʚʥʠʤʠ ʨʫʰʽʡʥʠʤʠ ʩʠʣʘʤʠ ʨʦʟʚʠʪʢʫ ʜʘʥʦʛʦ ʨʠʥʢʫ ʻ ʚʠʩʦʢʠʡ ʧʦʜʘʪʦʢ 

ʥʘ ʚʠʢʠʜʠ ʚʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʫ (70 ʻʚʨʦ/ʪ) ʪʘ ʚʝʣʠʢʠʡ ʧʦʧʠʪ ʥʘ ʙʽʦʤʘʩʫ ʚʩʝʨʝʜʠʥʽ 

ʢʨʘʾʥʠ, ʧʦʚôʷʟʘʥʠʡ ʟ ʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ ʦʙôʻʢʪʽʚ ʮʝʥʪʨʘʣʽʟʦʚʘʥʦʛʦ 

ʪʝʧʣʦʧʦʩʪʘʯʘʥʥʷ, ʷʢʽ ʬʫʥʢʮʽʦʥʫʶʪʴ ʥʘ ʪʚʝʨʜʦʤʫ ʙʽʦʧʘʣʠʚʽ. ɺʝʨʙʦʚʫ ʪʨʽʩʢʫ 

ʧʦʩʪʘʚʣʷʶʪʴ ʥʘ 25 ʦʙôʻʢʪʽʚ ʪʝʧʣʦʛʝʥʝʨʘʮʽʾ. ɿʘ ʮʠʤ ʧʦʢʘʟʥʠʢʦʤ ʐʚʝʮʽʷ ʚʟʘʛʘʣʽ 

ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ ʧʝʨʰʦʤʫ ʤʽʩʮʽ ʚ ʩʚʽʪʽ. 

ʗʢ ʟʘʷʚʠʚ ɸʥʜʝʨʩ ʃʫʥʜ, ʜʠʨʝʢʪʦʨ ʌʦʥʜʫ ʉʭʽʜʥʦʻʚʨʦʧʝʡʩʴʢʦʛʦ 
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ʧʘʨʪʥʝʨʩʪʚʘ ʟ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʜʦʚʢʽʣʣʷ (E5P), ʚ ʭʦʜʽ ʤʽʞʥʘʨʦʜʥʦʛʦ 

ʽʥʚʝʩʪʠʮʽʡʥʦʛʦ ʬʦʨʫʤʫ ʟ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ, ʱʦ ʧʨʦʭʦʜʠʚ 7 ʣʠʩʪʦʧʘʜʘ ʚ ʂʠʻʚʽ, 

ʩʴʦʛʦʜʥʽ ʪʽʣʴʢʠ 5% ʝʥʝʨʛʽʾ ʫ ʐʚʝʮʽʾ ʚʠʨʦʙʣʷʻʪʴʩʷ ʟ ʥʘʬʪʠ. 

ʑʝ ʦʜʥʠʤ ʚʘʞʣʠʚʠʤ ʬʘʢʪʦʨʦʤ ʚʠʨʦʱʫʚʘʥʥʷ ʧʣʘʥʪʘʮʽʡ ʚʝʨʙʠ ʻ ʜʝʨʞʘʚʥʘ 

ʧʽʜʪʨʠʤʢʘ ʬʝʨʤʝʨʽʚ ʫ ʮʴʦʤʫ ʥʘʧʨʷʤ.̔ ʇʦʢʨʠʪʪʷ ʯʘʩʪʠʥʠ ʟʘʪʨʘʪ ʥʘ ʩʪʚʦʨʝʥʥʷ 

ʧʣʘʥʪʘʮʽʡ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ ʨʦʟʨʘʭʫʥʢʫ 500 ʻʚʨʦ ʥʘ 1 ʛʝʢʪʘʨ. 

ɺʩʽ ʮʽ ʟʘʭʦʜʠ ʩʧʨʠʷʣʠ ʪʦʤʫ, ʱʦ ʐʚʝʮʽʷ ʩʪʘʣʘ ʩʚʽʪʦʚʠʤ ʣʽʜʝʨʦʤ ʚ ʜʘʥʦʤʫ 

ʩʝʛʤʝʥʪʽ ʙʽʦʝʥʝʨʛʝʪʠʢʠ. ʊʘʢʠʤ ʯʠʥʦʤ, ʚʦʥʘ ʟʤʝʥʰʠʣʘ ʽʤʧʦʨʪ ʜʦʨʦʛʠʭ 

ʝʥʝʨʛʦʨʝʩʫʨʩʽʚ ʽ ʧʝʨʝʡʰʣʘ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʥʫʪʨʽʰʥʽʭ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʜʞʝʨʝʣ 

ʝʥʝʨʛʽʾ. ʂʨʘʾʥʘ ʧʦʢʘʟʘʣʘ, ʷʢ ʟʘ ʢʦʨʦʪʢʠʡ ʧʨʦʤʽʞʦʢ ʯʘʩʫ ʤʦʞʥʘ ʧʦʚʥʽʩʪʶ ʟʤʽʥʠʪʠ 

ʩʪʨʫʢʪʫʨʫ ʩʧʦʞʠʚʘʥʥʷ ʝʥʝʨʛʦʥʦʩʽʾʚ, ʩʪʚʦʨʠʚʰʠ ʧʨʠ ʮʴʦʤʫ ʜʦʜʘʪʢʦʚʽ ʨʦʙʦʯʽ 

ʤʽʩʮʷ. 

ɺʝʣʠʢʦʙʨʠʪʘʥʽʷ. ɿʘ ʜʘʥʠʤʠ ɭʚʨʦʧʝʡʩʴʢʦʾ ʙʽʦʤʘʩʦʚʦʾ ʘʩʦʮʽʘʮʽʾ 

(AEBIOM), ʫ ɺʝʣʠʢʦʙʨʠʪʘʥʽʾ ʧʦʩʘʜʞʝʥʦ ʙʣʠʟʴʢʦ 4000 ʛʘ ʧʣʘʥʪʘʮʽʡ 

ʝʥʝʨʛʝʪʠʯʥʦʾ ʚʝʨʙʠ. ɺ ʮʽʡ ʢʨʘʾʥʽ ʪʨʽʩʢʫ ʝʥʝʨʛʝʪʠʯʥʦʾ ʚʝʨʙʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʧʝʨʝʚʘʞʥʦ ʚ ʷʢʦʩʪʽ ʙʽʦʧʘʣʠʚʘ ʥʘ ʊɽʎ, ʜʣʷ ʯʦʛʦ ʩʪʚʦʨʝʥʽ ʚʽʜʧʦʚʽʜʥʽ ʟʘʢʦʥʦʜʘʚʯʽ 

ʫʤʦʚʠ. 

ʉʝʨʝʜ ʦʩʥʦʚʥʠʭ ʬʘʢʪʦʨʽʚ, ʷʢʽ ʧʦʩʧʨʠʷʣʠ ʨʦʟʚʠʪʢʫ ʧʣʘʥʪʘʮʽʡ ʫ 

ɺʝʣʠʢʦʙʨʠʪʘʥʽʾ, ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ ʦʙʤʝʞʝʥʽʩʪʴ ʣʽʩʦʚʠʭ ʨʝʩʫʨʩʽʚ ʫ ʩʘʤʽʡ ʢʨʘʾʥʽ, ʽ 

ʜʝʨʞʘʚʥʫ ʧʽʜʪʨʠʤʢʫ ʬʝʨʤʝʨʽʚ ʫ ʨʦʟʤʽʨʽ 800-1000 ʬʫʥʪʽʚ ʩʪʝʨʣʽʥʛʽʚ ʥʘ 1 ʛʝʢʪʘʨ 

(ʢʦʤʧʝʥʩʘʮʽʷ ʯʘʩʪʠʥʠ ʟʘʪʨʘʪ ʥʘ ʩʘʜʽʥʥʷ). 

ɼʘʥʽʷ. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʥʝʚʝʣʠʢʽ ʨʦʟʤʽʨʠ, ʮʷ ʢʨʘʾʥʘ ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ 

ʧʝʨʝʜʦʚʽʡ ʫ ʨʦʟʚʠʪʢʫ ʙʽʦʝʥʝʨʛʝʪʠʢʠ. ɺ ʦʩʪʘʥʥʽ ʨʦʢʠ ʪʘʤ ʧʦʯʘʣʠ ʙʫʜʫʚʘʪʠ ʥʦʚʽ 

ʩʪʘʥʮʽʾ ʮʝʥʪʨʘʣʽʟʦʚʘʥʦʛʦ ʦʧʘʣʝʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʚʝʨʜʦʛʦ ʙʽʦʧʘʣʠʚʘ, ʷʢʽ 

ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʽʥʰʠʤʠ ʢʨʘʾʥʘʤʠ ʷʢ ʧʨʠʢʣʘʜ ʜʣʷ ʥʘʩʣʽʜʫʚʘʥʥʷ. ʆʜʥʠʤ ʽʟ ʜʞʝʨʝʣ 

ʧʘʣʠʚʘ ʜʣʷ ʪʘʢʠʭ ʫʩʪʘʥʦʚʦʢ ʻ ʧʣʘʥʪʘʮʽʾ ʝʥʝʨʛʝʪʠʯʥʦʾ ʚʝʨʙʠ, ʧʣʦʱʘ ʷʢʠʭ ʚ ɼʘʥʽʾ 

ʩʢʣʘʜʘʻ ʧʦʥʘʜ 5 000 ʛʘ. 

ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʽʥʰʠʭ ʢʨʘʾʥ, ʦʩʥʦʚʥʠʤ ʩʪʠʤʫʣʶʶʯʠʤ ʬʘʢʪʦʨʦʤ ʜʣʷ 

ʬʝʨʤʝʨʽʚ ʩʪʘʣʠ ʚʠʩʦʢʽ ʮʽʥʠ ʥʘ ʙʽʦʤʘʩʫ, ʱʦ, ʚ ʩʚʦʶ ʯʝʨʛʫ, ʩʧʨʠʯʠʥʝʥʦ ʚʝʣʠʢʠʤ 

ʧʦʧʠʪʦʤ ʚʩʝʨʝʜʠʥʽ ʢʨʘʾʥʠ. ʉʪʘʥʦʤ ʥʘ 2012 ʨʽʢ, ʮʽʥʠ ʥʘ ʪʨʽʩʢʫ ʝʥʝʨʛʝʪʠʯʥʦʾ 

ʚʝʨʙʠ ʫ ɼʘʥʽʾ ʥʘʙʣʠʞʘʣʠʩʴ ʜʦ ʨʽʚʥʷ 100 ʻʚʨʦ/ʪ. 

ʇʦʣʴʱʘ. ɿʘ ʜʘʥʠʤʠ ɸʛʝʥʪʩʪʚʘ ʨʝʩʪʨʫʢʪʫʨʠʟʘʮʽʾ ʪʘ ʤʦʜʝʨʥʽʟʘʮʽʾ 

ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ (ARiMR), ʩʪʘʥʦʤ ʥʘ 2014 ʨʽʢ ʫ ʇʦʣʴʱʽ ʙʫʣʦ ʧʦʩʘʜʞʝʥʦ 

ʙʽʣʴʰʝ 9 000 ʛʘ ʝʥʝʨʛʝʪʠʯʥʦʾ ʚʝʨʙʠ. ʆʩʥʦʚʥʠʡ ʧʦʧʠʪ ʥʘ ʙʽʦʤʘʩʫ ʟ ʮʠʭ ʧʣʘʥʪʘʮʽʡ 

ʬʦʨʤʫʶʪʴ ʧʦʣʴʩʴʢʽ ʊɽʉ, ʷʢʽ ʚʠʨʦʙʣʷʶʪʴ 90% ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʚ ʢʨʘʾʥʽ. ʊʦʤʫ ʚ 

ʇʦʣʴʱʽ ʧʨʠʡʥʷʪʠʡ ʟʘʢʦʥ, ʷʢʠʡ ʩʪʠʤʫʣʶʻ ʊɽʉ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ, ʧʦʨʷʜ ʽʟ 

ʚʫʛʽʣʣʷʤ, ʙʽʦʧʘʣʠʚʦ ʜʣʷ ʟʤʝʥʰʝʥʥʷ ʚʠʢʠʜʽʚ CO2 ʚ ʘʪʤʦʩʬʝʨʫ. 

ʇʦʟʠʪʠʚʥʠʤ ʜʣʷ ʪʘʤʪʝʰʥʴʦʛʦ ʨʠʥʢʫ ʩʪʘʣʦ ʡ ʪʝ, ʱʦ ʚ 2008 ʨʦʮʽ ʇʦʣʴʱʘ 

ʫʭʚʘʣʠʣʘ ʧʦʩʪʘʥʦʚʫ, ʷʢʘ ʩʪʠʤʫʣʶʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʙʽʦʤʘʩʠ, 

ʜʦ ʷʢʦʾ ʥʘʣʝʞʘʪʴ ʪʘʢʦʞ ʝʥʝʨʛʝʪʠʯʥʽ ʨʦʩʣʠʥʠ. ʋ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʮʽʻʾ ʧʦʩʪʘʥʦʚʠ, 

ʦʙôʻʢʪʠ, ʷʢʽ ʩʧʦʞʠʚʘʶʪʴ ʙʽʦʧʘʣʠʚʦ, ʤʘʶʪʴ ʛʘʨʘʥʪʦʚʘʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʤʽʥʽʤʘʣʴʥʠʡ ʚʩʪʘʥʦʚʣʝʥʠʡ ʧʨʦʮʝʥʪ ʙʽʦʤʘʩʠ. ɺʽʜʧʦʚʽʜʥʽ ʧʦʢʘʟʥʠʢʠ ʚʩʪʘʥʦʚʣʝʥʽ 

ʜʣʷ ʨʽʟʥʠʭ ʢʘʪʝʛʦʨʽʡ ʚʠʨʦʙʥʠʢʽʚ ʪʝʧʣʦʚʦʾ ʪʘ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ, ʱʦ ʧʝʨʝʜʙʘʯʘʻ 

ʟʨʦʩʪʘʥʥʷ ʚʠʢʦʨʠʩʪʘʥʥʽ ʙʽʦʤʘʩʠ ʜʦ 2017 ʨʦʢʫ. 

ʋʭʚʘʣʝʥʥʷ ʟʛʘʜʘʥʦʾ ʧʦʩʪʘʥʦʚʠ ʪʘ ʥʘʷʚʥʽʩʪʴ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ 
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ʤʘʣʦʧʨʦʜʫʢʪʠʚʥʠʭ ʟʝʤʝʣʴ ʜʘʣʦ ʧʦʰʪʦʚʭ ʜʦ ʨʦʟʚʠʪʢʫ ʧʣʘʥʪʘʮʽʡ ʝʥʝʨʛʝʪʠʯʥʦʾ 

ʚʝʨʙʠ ʚ ʇʦʣʴʱʽ. ʊʘʢ, ʚ ʢʨʘʾʥʽ ʚʠʥʠʢʣʘ ʭʦʨʦʰʘ ʧʨʘʢʪʠʢʘ, ʷʢʘ ʤʦʞʝ ʙʫʪʠ ʚʟʷʪʘ ʟʘ 

ʦʩʥʦʚʫ ʜʣʷ ʨʦʟʚʠʪʢʫ ʨʠʥʢʫ ʙʽʦʝʥʝʨʛʝʪʠʢʠ ʚ ʋʢʨʘʾʥʽ. ɽʥʝʨʛʝʪʠʯʥʽ ʢʦʤʧʘʥʽʾ ʛʦʪʦʚʽ 

ʯʘʩʪʢʦʚʦ ʬʽʥʘʥʩʫʚʘʪʠ ʟʘʢʣʘʜʝʥʥʷ ʧʣʘʥʪʘʮʽʡ ʽ ʛʘʨʘʥʪʫʚʘʪʠ ʚʠʢʫʧ ʚʩʽʻʾ ʙʽʦʤʘʩʠ ʚ 

ʤʘʡʙʫʪʥʽ ʨʦʢʠ. ɿʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʚ ʋʢʨʘʾʥʽ ʯʘʩʪʢʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʫʛʽʣʣʷ ʚ 

ʛʝʥʝʨʘʮʽʾ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʻ ʟʥʘʯʥʦʶ, ʣʠʰʝ 5-ʚʽʜʩʪʦʪʢʦʚʝ ʟʘʤʽʱʝʥʥʷ ʚʫʛʽʣʣʷ 

ʙʽʦʤʘʩʦʶ ʘʙʦ ʩʧʽʣʴʥʝ ʩʧʘʣʶʚʘʥʥʷ ʤʦʞʝ ʜʘʪʠ ʚʝʣʠʢʠʡ ʧʦʰʪʦʚʭ ʜʣʷ ʨʦʟʚʠʪʢʫ 

ʚʥʫʪʨʽʰʥʴʦʛʦ ʨʠʥʢʫ ʪʚʝʨʜʦʛʦ ʙʽʦʧʘʣʠʚʘ. 

ʎʝ ʚʠʛʽʜʥʽʰʝ ʥʽʞ ʙʫʜʽʚʥʠʮʪʚʦ ʥʦʚʠʭ ʊɽʉ ʥʘ ʙʽʦʤʘʩʽ, ʦʩʢʽʣʴʢʠ ʧʦʪʨʝʙʫʻ 

ʤʝʥʰʠʭ ʢʘʧʽʪʘʣʦʚʢʣʘʜʝʥʴ ʜʣʷ ʤʦʜʝʨʥʽʟʘʮʽʾ ʦʙʣʘʜʥʘʥʥʷ. ɿʘʤʽʥʘ 5% ʚʫʛʽʣʣʷ ʥʘ 

ʙʽʦʧʘʣʠʚʦ ʥʘ ʫʢʨʘʾʥʩʴʢʠʭ ʊɽʉ ï ʮʝ ʨʠʥʦʢ ʦʙʩʷʛʦʤ 1,5-2,0 ʤʣʥ. ʪ ʧʝʣʣʝʪ, ʱʦ ʚ 3-

4 ʨʘʟʠ ʙʽʣʴʰʝ, ʥʽʞ ʚʠʨʦʙʣʠʩʴ ʩʪʘʥʦʤ ʥʘ 2012 ʨʽʢ. 

ʆʩʥʦʚʥʠʤ ʧʠʪʘʥʥʷʤ, ʱʦ ʩʪʦʾʪʴ ʥʘ ʰʣʷʭʫ ʧʨʦʛʨʝʩʫ ʚ ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ, ʻ 

ʧʠʪʘʥʥʷ ʧʨʦ ʨʦʟʚʠʪʦʢ ʝʥʝʨʛʝʪʠʢʠ, ʱʦ ʙʘʟʫʻʪʴʩʷ ʥʘ ʜʦʩʪʫʧʽ ʜʦ ʝʥʝʨʛʝʪʠʯʥʠʭ 

ʨʝʩʫʨʩʽʚ. ɿʘ ʦʩʪʘʥʥʽ ʧ'ʷʪʴ ʨʦʢʽʚ ʫ ʜʠʥʘʤʽʮʽ ʚʠʨʦʙʥʠʮʪʚʘ ʽ ʩʧʦʞʠʚʘʥʥʷ 

ʚʫʛʣʝʚʦʜʥʝʚʦʾ ʩʠʨʦʚʠʥʠ, ʟʦʢʨʝʤʘ ʥʘʬʪʠ ʽ ʛʘʟʫ, ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʩʪʘʙʽʣʴʥʝ 

ʟʨʦʩʪʘʥʥʷ. ɿʘʚʜʘʥʥʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʦʩʪʽʡʥʦ ʟʨʦʩʪʘʶʯʠʭ ʧʦʪʨʝʙ ʩʚʽʪʦʚʦʾ ʽ 

ʥʘʮʽʦʥʘʣʴʥʠʭ ʝʢʦʥʦʤʽʢ ʚ ʝʥʝʨʛʽʾ ʦʙʫʤʦʚʣʶʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʨʦʟʚʠʪʢʫ 

ʚʽʜʥʦʚʣʶʚʘʥʦʾ ʝʥʝʨʛʝʪʠʢʠ ʽ, ʟʦʢʨʝʤʘ, ʙʽʦʝʥʝʨʛʝʪʠʢʠ. ʎʝ ʪʘʢʦʞ ʜʠʢʪʫʻʪʴʩʷ 

ʚʠʨʽʰʝʥʥʷʤ ʛʣʦʙʘʣʴʥʠʭ ʧʨʦʙʣʝʤ, ʧʦʚ'ʷʟʘʥʠʭ ʟ ʦʙʤʝʞʝʥʽʩʪʶ ʟʘʧʘʩʽʚ ʚʠʢʦʧʥʠʭ 

ʚʠʜʽʚ ʧʘʣʠʚʘ, ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷʤ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ - ʚʠʢʦʥʘʥʥʷ ʧʨʠʡʥʷʪʠʭ 

ʟʦʙʦʚ'ʷʟʘʥʴ ʫ ʨʘʤʢʘʭ ʂʽʦʪʩʴʢʦʛʦ ʧʨʦʪʦʢʦʣʫ. 

ʈʦʟʚʠʪʦʢ ʚʽʜʥʦʚʣʶʚʘʥʠʭ ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ ʟʜʽʡʩʥʶʻʪʴʩʷ ʢʨʘʾʥʘʤʠ 

ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʉʦʶʟʫ, ʟʦʢʨʝʤʘ ʥʘʡʙʽʣʴʰʝ ʫ ʌʨʘʥʮʽʾ, ʐʚʝʮʽʾ, ʌʽʥʣʷʥʜʽʾ ʪʘ 

ʅʽʤʝʯʯʠʥʽ. ɺ ʦʩʪʘʥʥʽ ʨʦʢʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʽʦʤʘʩʠ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʝʥʝʨʛʽʾ 

ʽʩʪʦʪʥʦ ʟʙʽʣʴʰʠʣʦʩʷ ʚ ʌʽʥʣʷʥʜʽʾ (ʜʝ ʝʥʝʨʛʽʷ, ʱʦ ʦʪʨʠʤʫʻʪʴʩʷ ʟ ʙʽʦʤʘʩʠ, 

ʩʪʘʥʦʚʠʪʴ ʙʽʣʴʰʝ 20% ʚʽʜ ʟʘʛʘʣʴʥʦʛʦ ʦʙʩʷʛʫ ʚʠʨʦʙʥʠʮʪʚʘ ʧʝʨʚʠʥʥʦʾ ʝʥʝʨʛʽʾ), 

ʙʽʦʧʘʣʠʚʦ ʚʽʜʽʛʨʘʻ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʜʝʮʝʥʪʨʘʣʽʟʘʮʽʾ ʪʘ ʜʠʚʝʨʩʠʬʽʢʘʮʽʾ 

ʝʥʝʨʛʝʪʠʯʥʦʾ ʩʠʩʪʝʤʠ ʢʨʘʾʥʠ. 

ɿʘʣʝʞʥʽʩʪʴ ɭʉ ʚʽʜ ʽʤʧʦʨʪʫ ʝʥʝʨʛʽʾ ʩʪʘʥʦʚʠʪʴ ʙʣʠʟʴʢʦ 50% ʽ ʫ ʚʠʧʘʜʢʫ, 

ʷʢʱʦ ʥʝ ʙʫʜʝ ʟʨʦʙʣʝʥʦ ʥʽʷʢʠʭ ʟʘʭʦʜʽʚ, ʧʨʦʛʥʦʟʫʻʪʴʩʷ ʾʾ ʧʦʜʘʣʴʰʝ ʟʨʦʩʪʘʥʥʷ ʜʦ 

70% ʫ 2020 ʨ. ʎʝ ʦʩʦʙʣʠʚʦ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʥʘʬʪʠ ʽ ʛʘʟʫ, ʷʢʽ ʙʫʜʫʪʴ ʫ ʚʩʝ ʙʽʣʴʰ 

ʟʨʦʩʪʘʶʯʦʤʫ ʦʙʩʷʟʽ ʥʘʜʭʦʜʠʪʠ ʟ ʜʞʝʨʝʣ, ʨʦʟʪʘʰʦʚʘʥʠʭ ʜʘʣʝʢʦ ʟʘ ʤʝʞʘʤʠ 

ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʉʦʶʟʫ, ʪʘ ʽʤʧʦʨʪ ʷʢʠʭ ʯʘʩʪʦ ʧʦʚ'ʷʟʘʥʠʡ ʟ ʧʝʚʥʠʤʠ 

ʛʝʦʧʦʣʽʪʠʯʥʠʤʠ ʨʠʟʠʢʘʤʠ. ʊʘʢʠʤ ʯʠʥʦʤ, ʦʩʥʦʚʥʘ ʫʚʘʛʘ ʧʨʠʜʽʣʷʪʠʤʝʪʴʩʷ 

ʧʠʪʘʥʥʷʤ ʙʝʟʧʝʢʠ ʝʥʝʨʛʦʧʦʩʪʘʯʘʥʥʷ. ʆʪʨʠʤʘʥʥʷ ʝʥʝʨʛʽʾ, ʜʞʝʨʝʣʦʤ ʷʢʦʾ 

ʩʣʫʞʘʪʴ ʤʽʩʮʝʚʽ ʚʽʜʥʦʚʣʶʚʘʥʽ ʝʥʝʨʛʝʪʠʯʥʽ ʨʝʩʫʨʩʠ, ʙʫʜʝ ʚʽʜʽʛʨʘʚʘʪʠ ʚʩʝ ʙʽʣʴʰ 

ʟʨʦʩʪʘʶʯʫ ʨʦʣʴ ʫ ʩʢʦʨʦʯʝʥʥʽ ʽʤʧʦʨʪʫ ʝʥʝʨʛʽʾ, ʱʦ ʤʘʪʠʤʝ ʧʦʟʠʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ 

ʪʦʨʛʦʚʝʣʴʥʠʡ ʙʘʣʘʥʩ ʽ ʙʝʟʧʝʢʫ ʝʥʝʨʛʦʧʦʩʪʘʯʘʥʥʷ ("ɽʥʝʨʛʽʷ ʜʣʷ ʤʘʡʙʫʪʥʴʦʛʦ 

1997"). 

ɿʨʦʩʪʘʥʥʷ ʨʠʥʢʫ ʙʽʦʧʘʣʠʚʘ ʤʦʞʥʘ ʧʦʷʩʥʠʪʠ ʥʘʷʚʥʽʩʪʶ ʤʝʭʘʥʽʟʤʽʚ 

ʜʝʨʞʘʚʥʦʾ ʧʽʜʪʨʠʤʢʠ, ʟʦʢʨʝʤʘ ʰʣʷʭʦʤ ʚʚʝʜʝʥʥʷ ʧʦʜʘʪʢʫ ʥʘ ʚʠʢʠʜʠ CO2, 

ʟʘʩʪʦʩʦʚʥʦʛʦ ʜʦ ʚʠʢʦʧʥʠʭ ʚʠʜʽʚ ʧʘʣʠʚʘ. ʂʨʽʤ ʮʴʦʛʦ, ʫʨʷʜ ʢʦʤʧʝʥʩʫʻ ʽʥʰʠʡ 

ʧʦʜʘʪʦʢ, ʱʦ ʩʪʷʛʫʻʪʴʩʷ ʟ ʚʠʨʦʙʥʠʮʪʚʘ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʥʘ ʦʩʥʦʚʽ ʚʠʢʦʧʥʦʛʦ 

ʧʘʣʠʚʘ, ʧʦʩʪʘʯʘʣʴʥʠʢʘʤ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ, ʦʜʝʨʞʫʚʘʥʦʾ ʟ ʧʦʥʦʚʣʶʚʘʥʠʭ ʜʞʝʨʝʣ. ʋ 
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ʩʫʯʘʩʥʽʡ ʩʪʨʫʢʪʫʨʽ ʨʽʟʥʽ ʤʝʪʦʜʠ ʩʧʦʞʠʚʘʥʥʷ ʝʥʝʨʛʽʾ ʟ ʙʽʦʤʘʩʠ ʤʦʞʫʪʴ 

ʟʜʽʡʩʥʶʚʘʪʠ ʷʢ ʧʦʟʠʪʠʚʥʠʡ, ʪʘʢ ʽ ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ. 

ɿʤʽʥʘ ʢʣʽʤʘʪʫ ʻ ʧʨʝʜʤʝʪʦʤ ʘʢʪʠʚʥʠʭ ʜʠʩʢʫʩʽʡ ʽ ʜʝʙʘʪʽʚ ʥʘ ʤʽʞʥʘʨʦʜʥʦʤʫ 

ʨʽʚʥʽ. ʇʦʪʨʽʙʥʝ ʧʨʠʡʥʷʪʪʷ ʪʝʨʤʽʥʦʚʠʭ ʟʘʭʦʜʽʚ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʮʽʻʾ ʧʨʦʙʣʝʤʠ. 

ɿʛʽʜʥʦ ʟ ʨʽʰʝʥʥʷʤʠ ʚʽʜʧʦʚʽʜʥʠʭ ʦʨʛʘʥʽʚ ɭʉ ʧʨʦʤʠʩʣʦʚʦ ʨʦʟʚʠʥʝʥʽ ʢʨʘʾʥʠ 

ʧʦʚʠʥʥʽ ʩʢʦʨʦʪʠʪʠ ʚʠʢʠʜʠ ʧʘʨʥʠʢʦʚʠʭ ʛʘʟʽʚ ʥʘ 20% ʫ ʧʝʨʽʦʜ ʟ 1990 ʧʦ 2020 ʨ. ʋ 

ʜʦʢʫʤʝʥʪʽ ɭʚʨʦʧʝʡʩʴʢʦʾ ʢʦʤʽʩʽʾ "ɽʥʝʨʛʝʪʠʯʥʠʡ ʚʠʤʽʨ ʟʤʽʥʠ ʢʣʽʤʘʪʫ", ʚʠʜʘʥʦʤʫ 

ʚ 1997 ʨ, ʧʽʜʢʨʝʩʣʶʻʪʴʩʷ ʨʦʣʴ ʧʦʥʦʚʣʶʚʘʥʠʭ ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ. ɿʘʩʪʦʩʫʚʘʥʥʷ 

ʧʦʥʦʚʣʶʚʘʥʠʭ ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ ʤʘʻ ʨʷʜ ʽʩʪʦʪʥʠʭ ʧʝʨʝʚʘʛ, ʜʦʟʚʦʣʷʶʯʠ ʧʽʜʚʠʱʠʪʠ 

ʩʪʫʧʽʥʴ ʟʘʡʥʷʪʦʩʪʽ ʽ ʟʘʙʝʟʧʝʯʠʪʠ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʡ ʨʦʟʚʠʪʦʢ ʥʘ ʤʽʩʮʝʚʦʤʫ ʪʘ 

ʨʝʛʽʦʥʘʣʴʥʦʤʫ ʨʽʚʥʷʭ, ʩʢʦʨʦʪʠʪʠ ʽʤʧʦʨʪ ʧʘʣʠʚʘ, ʧʽʜʚʠʱʠʪʠ ʙʝʟʧʝʢʫ ʧʦʩʪʘʚʦʢ 

ʝʥʝʨʛʦʨʝʩʫʨʩʽʚ, ʟʙʽʣʴʰʠʪʠ ʝʢʩʧʦʨʪ, ʘ ʪʘʢʦʞ ʟʘʙʝʟʧʝʯʠʪʠ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʫ 

ʦʭʦʨʦʥʫ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

ʆʜʥʠʤ ʟ ʧʝʨʰʠʭ ʜʦʢʫʤʝʥʪʽʚ ʙʫʣʘ ʪʘʢ ʟʚʘʥʘ ɿʝʣʝʥʘ ʢʥʠʛʘ ʧʽʜ ʥʘʟʚʦʶ 

"ɽʥʝʨʛʽʷ ʜʣʷ ʤʘʡʙʫʪʥʴʦʛʦ: ʧʦʥʦʚʣʶʚʘʥʽ ʜʞʝʨʝʣʘ ʝʥʝʨʛʽʾ" ʱʦ ʙʫʣʘ ʦʧʫʙʣʽʢʦʚʘʥʘ 

ʚ ʣʠʩʪʦʧʘʜʽ 1996 ʨ. ʽ ʙʫʣʘ ʧʝʨʰʠʤ ʢʨʦʢʦʤ ʥʘ ʰʣʷʭʫ ʨʝʘʣʽʟʘʮʽʾ ʩʪʨʘʪʝʛʽʾ 

ʨʦʟʚʠʪʢʫ ʚʽʜʥʦʚʣʶʚʘʥʠʭ ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ ʚ ɭʚʨʦʧʽ. ʏʝʨʝʟ ʨʽʢ ʧʽʩʣʷ ʚʠʜʘʥʥʷ 

ɿʝʣʝʥʦʾ ʢʥʠʛʠ ʙʫʣʘ ʚʠʧʫʱʝʥʘ ɹʽʣʘ ʢʥʠʛʘ ("ɽʥʝʨʛʽʷ ʜʣʷ ʤʘʡʙʫʪʥʴʦʛʦ 1997"), ʚ 

ʷʢʽʡ ʚʠʢʣʘʜʘʻʪʴʩʷ ʧʣʘʥ ʜʽʡ ʱʦʜʦ ʧʽʜʚʠʱʝʥʥʷ ʨʦʣʽ ʧʦʥʦʚʣʶʚʘʥʠʭ ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ 

ʥʘ ʝʥʝʨʛʝʪʠʯʥʠʭ ʨʠʥʢʘʭ. ʋ ɹʽʣʽʡ ʢʥʠʟʽ ʜʘʻʪʴʩʷ ʜʦʢʣʘʜʥʠʡ ʦʧʠʩ ʟʘʭʦʜʽʚ ʟ 

ʨʦʟʚʠʪʢʫ ʚʥʫʪʨʽʰʥʴʦʛʦ ʨʠʥʢʫ, ʧʦʣʽʪʠʢʠ, ʱʦ ʧʨʦʚʦʜʠʪʴʩʷ ʥʘ ʤʽʩʮʝʚʦʤʫ ʨʽʚʥʽ, 

ʟʘʭʦʜʽʚ ʱʦʜʦ ʟʤʽʮʥʝʥʥʷ ʩʧʽʚʧʨʘʮʽ ʤʽʞ ʜʝʨʞʘʚʘʤʠ - ʯʣʝʥʘʤʠ ɭʉ. ʋ ʤʘʪʝʨʽʘʣʘʭ 

ɹʽʣʦʾ ʢʥʠʛʠ ɭʚʨʦʧʝʡʩʴʢʘ ʢʦʤʽʩʽʷ ʧʽʜʢʨʝʩʣʶʻ ʨʦʣʴ ʦʩʚʽʪʠ ʽ ʥʘʚʯʘʥʥʷ ʧʨʠ 

ʨʝʘʣʽʟʘʮʽʾ ʧʣʘʥʫ ʜʽʡ. ʉʝʨʝʜ ʟʛʘʜʫʚʘʥʠʭ ʂʦʤʽʩʽʻʶ ʟʘʭʦʜʽʚ - ʥʘʜʘʥʥʷ 

ʢʦʨʠʩʪʫʚʘʯʘʤ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʪʦʚʘʨʠ ʽ ʧʦʩʣʫʛʠ ʥʘʣʝʞʥʦʾ ʷʢʦʩʪʽ ʚ ʩʬʝʨʽ 

ʧʦʥʦʚʣʶʚʘʥʠʭ ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ, ʘ ʪʘʢʦʞ ʟʙʽʨ ʽ ʧʦʰʠʨʝʥʥʷ ʜʘʥʠʭ ʧʨʦ ʥʘʡʢʨʘʱʠʡ 

ʜʦʩʚʽʜ ʥʘʜʘʥʥʷ ʧʦʩʣʫʛ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʾ ʩʠʩʪʝʤ. 

ɺ ʜʘʥʠʡ ʯʘʩ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʥʦʚʣʶʚʘʥʠʭ ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ (ʚʢʣʶʯʘʶʯʠ 

ʙʽʦʤʘʩʫ, ʛʽʜʨʦʝʥʝʨʛʽʶ, ʚʽʪʨʦʚʫ, ʩʦʥʷʯʥʫ ʪʝʧʣʦʚʫ, ʛʝʦʪʝʨʤʘʣʴʥʫ ʝʥʝʨʛʽʶ) ʚ 

ʢʨʘʾʥʘʭ ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʉʦʶʟʫ ʻ ʥʝʨʽʚʥʦʤʽʨʥʠʤ ʪʘ ʥʝʜʦʩʪʘʪʥʽʤ. ʆʜʥʠʤ ʟ 

ʛʦʣʦʚʥʠʭ ʜʦʢʫʤʝʥʪʽʚ ɭʉ ʟʛʽʜʥʦ ʩʚʦʾʭ ʟʦʙʦʚôʷʟʘʥʴ ʋʢʨʘʾʥʠ ʚ ʩʝʢʪʦʨʽ 

ʚʽʜʥʦʚʣʶʚʘʥʠʭ ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ ʻ ɼʠʨʝʢʪʠʚʘ 2009/28/ɽʉ. ɺʘʞʣʠʚʠʤ ʧʦʣʦʞʝʥʥʷʤ 

ʮʽʻʾ ɼʠʨʝʢʪʠʚʠ ʻ ʚʠʤʦʛʘ ʱʦʜʦ ʨʽʚʥʷ ʟʥʠʞʝʥʥʷ ʚʠʢʠʜʽʚ ʧʘʨʥʠʢʦʚʠʭ ʛʘʟʽʚ ʧʨʠ 

ʚʧʨʦʚʘʜʞʝʥʥʽ ʙʽʦʝʥʝʨʛʝʪʠʯʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ï ʥʝ ʤʝʥʰʝ 35% ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʘʥʘʣʦʛʽʯʥʠʤ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʠʢʦʧʥʠʭ ʧʘʣʠʚ. ʇʨʠ ʮʴʦʤʫ ʟ 1 ʩʽʯʥʷ 2017 ʨ. ʜʘʥʘ 

ʤʽʥʽʤʘʣʴʥʘ ʚʠʤʦʛʘ ʟʙʽʣʴʰʫʻʪʴʩʷ ʜʦ 50%, ʘ ʟ 1 ʩʽʯʥʷ 2018 ʨ. ï ʜʦ 60% ʜʣʷ 

ʫʩʪʘʥʦʚʦʢ, ʚʚʝʜʝʥʠʭ ʚ ʝʢʩʧʣʫʘʪʘʮʽʶ ʟ 01.01.2017 ʨʦʢʫ. 

 

1.3. ɺʠʨʦʱʫʚʘʥʥʷ ʝʥʝʨʛʝʪʠʯʥʦʾ ʚʝʨʙʠ ʚ ʋʢʨʘʾʥʽ 

 
ʇʦʩʪʽʡʥʽ ʧʨʦʙʣʝʤʠ ʚʽʪʯʠʟʥʷʥʦʾ ʝʢʦʥʦʤʽʢʠ, ʧʦʚôʷʟʘʥʽ ʟ ʩʠʣʴʥʦʶ 

ʟʘʣʝʞʥʽʩʪʶ ʚʽʜ ʽʤʧʦʨʪʫ ʝʥʝʨʛʦʥʦʩʽʾʚ, ʟʫʤʦʚʣʶʶʪʴ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʦʰʫʢʫ 

ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʜʞʝʨʝʣ ʾʭ ʧʦʩʪʘʯʘʥʥʷ. ʇʨʠ ʮʴʦʤʫ ʚʽʜʦʤʦ, ʱʦ ʯʝʨʝʟ 7-10 ʨʦʢʽʚ 

ʨʦʟʚʽʜʘʥʽ ʩʚʽʪʦʚʽ ʟʘʧʘʩʠ ʥʘʬʪʠ ʙʫʜʫʪʴ ʚʠʯʝʨʧʘʥʽ ʥʘ 60-65%, ʨʦʟʚʽʜʘʥʠʭ ʩʚʽʪʦʚʠʭ 

ʟʘʧʘʩʽʚ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʫ ʚʠʩʪʘʯʠʪʴ ʣʠʰʝ ʥʘ 50-60 ʨʦʢʽʚ, ʥʘʬʪʠ ï ʥʘ 25-30 ʨʦʢʽʚ, 
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ʚʫʛʽʣʣʷ ï ʥʘ 500-600 ʨʦʢʽʚ. ʇʦʩʪʽʡʥʦ ʟʨʦʩʪʘʶʯʽ ʪʘʨʠʬʠ ʥʘ ʛʘʟ ʪʘ ʢʦʤʫʥʘʣʴʥʽ 

ʧʦʩʣʫʛʠ ʱʝ ʙʽʣʴʰʝ ʩʪʠʤʫʣʶʶʪʴ ʧʦʰʫʢ, ʟʘʧʨʦʚʘʜʞʝʥʥʷ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ, ʥʝʪʨʘʜʠʮʽʡʥʠʭ ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ. 

ʆʜʥʠʤ ʽʟ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʥʘʧʨʷʤʽʚ ʻ ʚʠʨʦʱʫʚʘʥʥʷ ʝʥʝʨʛʝʪʠʯʥʦʾ ʩʠʨʦʚʠʥʠ 

ʥʘ ʧʣʘʥʪʘʮʽʷʭ ʰʚʠʜʢʦʨʦʩʣʠʭ ʜʝʨʝʚʥʠʭ ʧʦʨʽʜ, ʟʦʢʨʝʤʘ ï ʚʝʨʙ, ʪʦʧʦʣʴ ʪʘ ʽʥʰʠʭ 

ʢʫʣʴʪʫʨ, ʟʜʘʪʥʠʭ ʜʦ ʣʝʛʢʦʛʦ ʚʽʜʥʦʚʣʝʥʥʷ ʥʘʜʟʝʤʥʦʾ ʯʘʩʪʠʥʠ ʧʽʩʣʷ ʾʾ ʟʨʽʟʘʥʥʷ. 

ʇʝʨʝʜʦʚʠʡ ʜʦʩʚʽʜ ʟ ʮʠʭ ʧʠʪʘʥʴ ʜʝʤʦʥʩʪʨʫʶʪʴ ʻʚʨʦʧʝʡʩʴʢʽ ʢʨʘʾʥʠ, ʷʢʽ ʧʦʯʘʣʠ 

ʘʢʪʠʚʥʦ ʚʧʨʦʚʘʜʞʫʚʘʪʠ ʚʠʨʦʱʫʚʘʥʥʷ ʝʥʝʨʛʝʪʠʯʥʦʾ ʩʠʨʦʚʠʥʠ ʧʣʘʥʪʘʮʽʡʥʠʤʠ 

ʤʝʪʦʜʘʤʠ ʱʝ ʥʘ ʧʦʯʘʪʢʫ 70-ʭ ʨʦʢʽʚ ʤʠʥʫʣʦʛʦ ʩʪʦʣʽʪʪʷ. ʇʦʰʪʦʚʭʦʤ ʜʦ ʨʦʟʚʠʪʢʫ 

ʮʴʦʛʦ ʥʘʧʨʷʤʫ ʧʦʩʣʫʛʫʚʘʣʦ ʟʘʛʦʩʪʨʝʥʥʷ ʩʚʽʪʦʚʦʾ ʝʥʝʨʛʝʪʠʯʥʦʾ ʢʨʠʟʠ. 

ʋ ʥʘʰʽʡ ʜʝʨʞʘʚʽ ʙʽʦʝʥʝʨʛʝʪʠʢʘ ʧʦʯʘʣʘ ʘʢʪʠʚʥʦ ʧʦʰʠʨʶʚʘʪʠʩʷ ʚ ʦʩʪʘʥʥʽ 

ʨʦʢʠ, ʢʦʣʠ ʦʢʨʝʤʽ ʢʦʤʧʘʥʽʾ ʩʪʘʣʠ ʫ ʧʨʦʤʠʩʣʦʚʦʤʫ ʤʘʩʰʪʘʙʽ ʩʪʚʦʨʶʚʘʪʠ 

ʧʣʘʥʪʘʮʽʾ ʝʥʝʨʛʝʪʠʯʥʠʭ ʨʦʩʣʠʥ, ʦʩʦʙʣʠʚʦ ï ʨʽʟʥʠʭ ʩʦʨʪʽʚ ʚʝʨʙ. 

ɺʝʨʙʠ ï ʦʜʠʥ ʟ ʥʘʡʙʽʣʴʰʠʭ ʨʦʜʽʚ ʜʝʨʝʚʥʠʭ ʧʦʨʽʜ ʧʦʤʽʨʥʦʛʦ ʢʣʽʤʘʪʫ. 

ɺʚʘʞʘʻʪʴʩʷ, ʱʦ ʾʭ ʫ ʩʚʽʪʽ ʽʩʥʫʻ ʙʣʠʟʴʢʦ 350ï370 ʚʠʜʽʚ. ɯʟ ʥʠʭ ʚ ʋʢʨʘʾʥʽ 

ʧʨʠʨʦʜʥʦ ʟʨʦʩʪʘʶʪʴ 23ï25 ʚʠʜʽʚ. ɺʝʨʙʠ ʧʦʰʠʨʝʥʽ ʚʽʜ ʘʣʴʧʽʡʩʴʢʠʭ ʚʠʩʦʯʠʥ ʜʦ 

ʥʘʧʽʚʧʫʩʪʝʣʴ, ʧʫʩʪʝʣʴ ʪʘ ʣʽʩʦʪʫʥʜʨʠ ʽ, ʟʘʚʜʷʢʠ ʩʚʦʾʡ ʙʽʦʣʦʛʽʯʥʽʡ ʩʪʽʡʢʦʩʪʽ, 

ʧʦʪʫʞʥʦʤʫ ʬʦʪʦʩʠʥʪʝʟʫʶʯʦʤʫ ʘʧʘʨʘʪʫ ʪʘ ʢʦʨʝʥʝʚʽʡ ʩʠʩʪʝʤʽ, ʰʚʠʜʢʦʨʦʩʣʦʩʪʽ, 

ʩʪʽʡʢʦʩʪʽ ʜʦ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʬʘʢʪʦʨʽʚ, ʟʜʘʪʥʦʩʪʽ ʣʝʛʢʦ ʨʦʟʤʥʦʞʫʚʘʪʠʩʴ 

ʚʝʛʝʪʘʪʠʚʥʦ, ʬʦʨʤʫʚʘʪʠ ʥʠʟʢʫ ʛʝʥʝʨʘʮʽʡ, ʚʽʜʥʦʩʥʽʡ ʜʦʚʛʦʚʽʯʥʦʩʪʽ, 

ʥʝʚʠʙʘʛʣʠʚʦʩʪʽ ʜʦ ʨʦʜʶʯʦʩʪʽ ˇʨʫʥʪʫ ʽ ʟʜʘʪʥʦʩʪʽ ʨʦʩʪʠ ʥʘ ʟʝʤʣʷʭ ʥʝ ʧʨʠʜʘʪʥʠʭ 

ʜʣʷ ʚʝʜʝʥʥʷ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ, ʙʝʟʧʝʨʝʯʥʦ ʧʦʩʽʜʘʶʪʴ ʦʜʥʝ ʟ ʧʝʨʰʠʭ 

ʤʽʩʮʴ ʩʝʨʝʜ ʽʥʰʠʭ ʝʥʝʨʛʝʪʠʯʥʠʭ ʨʦʩʣʠʥ, ʧʨʠʜʘʪʥʠʭ ʜʣʷ ʚʠʨʦʱʫʚʘʥʥʷ ʚ ʫʤʦʚʘʭ 

ʋʢʨʘʾʥʠ. 

ɺʠʨʦʱʫʚʘʥʥʷ ʚʝʨʙʠ ʤʘʻ ʨʷʜ ʧʝʨʝʚʘʛ, ʧʦʨʽʚʥʷʥʦ ʟ ʪʨʘʜʠʮʽʡʥʠʤ ʚʝʜʝʥʥʷʤ 

ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ. ɿʘʚʜʷʢʠ ʚʠʩʦʢʽʡ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʚʠʨʦʱʫʚʘʥʥʷ, 

ʤʦʞʣʠʚʦʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʘ ʝʢʩʧʣʫʘʪʘʮʽʾ ʧʣʘʥʪʘʮʽʡ ʤʽʥʽʤʘʣʴʥʦ ʤʦʞʣʠʚʦʛʦ 

ʦʙʦʨʦʪʫ ʨʫʙʘʥʥʷ (2-3 ʨʦʢʠ) ʚʠʨʦʱʫʚʘʥʥʷ ʝʥʝʨʛʝʪʠʯʥʦʾ ʚʝʨʙʦʚʦʾ ʩʠʨʦʚʠʥʠ 

ʙʽʣʴʰ ʥʘʙʣʠʞʝʥʝ ʜʦ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ. 

ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ ʚʝʨʙʦʚʠʭ ʥʘʩʘʜʞʝʥʴ ʟʘ ʦʮʽʥʢʘʤʠ ʝʢʩʧʝʨʪʽʚ ʩʪʘʥʦʚʠʪʴ 8-

12 ʪ ʩʫʭʦʾ ʜʝʨʝʚʠʥʠ ʚ ʨʽʢ, ʘ ʥʘ ʨʦʜʶʯʠʭ ˇʨʫʥʪʘʭ ʽ ʟʥʘʯʥʦ ʙʽʣʴʰʝ, ʱʦ ʧʝʨʝʚʠʱʫʻ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʪʨʘʜʠʮʽʡʥʠʭ ʣʽʩʦʚʠʭ ʥʘʩʘʜʞʝʥʴ ʫ 14 ʨʘʟʽʚ. ʇʨʠ ʮʴʦʤʫ, 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʫʯʘʩʥʠʭ ʢʦʪʣʽʚ, ʷʢʽ ʧʨʘʮʶʶʪʴ ʥʘ ʙʽʦʧʘʣʠʚʽ ʟ ʚʝʨʙʦʚʠʭ ʧʣʘʥʪʘʮʽʡ 

ʜʦʟʚʦʣʷʻ ʫ 4 ʨʘʟʠ ʟʤʝʥʰʠʪʠ ʚʠʪʨʘʪʠ ʥʘ ʦʧʘʣʝʥʥʷ ʧʨʠʤʽʱʝʥʴ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʛʘʟʦʚʠʭ ʦʧʘʣʶʚʘʣʴʥʠʭ ʩʠʩʪʝʤ. 

ʇʨʦʪʝ, ʧʦʨʷʜ ʟ ʙʝʟʩʫʤʥʽʚʥʠʤʠ ʚʠʛʦʜʘʤʠ ʧʣʘʥʪʘʮʽʡʥʦʛʦ ʚʠʨʦʱʫʚʘʥʥʷ 

ʝʥʝʨʛʝʪʠʯʥʦʾ ʚʝʨʙʠ, ʽʩʥʫʻ ʥʠʟʢʘ ʥʝ ʜʦ ʢʽʥʮʷ ʚʠʨʽʰʝʥʠʭ ʧʠʪʘʥʴ, ʷʢʽ ʩʪʨʠʤʫʶʪʴ 

ʨʦʟʚʠʪʦʢ ʮʴʦʛʦ ʥʘʧʨʷʤʫ ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ. ʉʝʨʝʜ ʥʠʭ ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ ʥʘʩʪʫʧʥʽ: 

ʧʽʜʙʽʨ ʪʘ ʚʽʜʚʝʜʝʥʥʷ ʟʝʤʝʣʴ, ʧʨʠʜʘʪʥʠʭ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʧʣʘʥʪʘʮʽʡ; 

ʜʦʙʽʨ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʠʭ ʚʠʜʽʚ ʪʘ ʩʦʨʪʽʚ ʚʝʨʙʠ ʜʦ ʢʦʥʢʨʝʪʥʠʭ ʫʤʦʚ 

ʚʠʨʦʱʫʚʘʥʥʷ; 

ʨʦʟʨʦʙʣʝʥʥʷ ʝʬʝʢʪʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʩʪʚʦʨʝʥʥʷ ʪʘ ʚʠʨʦʱʫʚʘʥʥʷ ʧʣʘʥʪʘʮʽʡ 

ʫ ʨʽʟʥʠʭ ˇʨʫʥʪʦʚʠʭ ʫʤʦʚʘʭ ʪʘ ʥʘ ʨʽʟʥʠʭ ʢʘʪʝʛʦʨʽʷʭ ʟʝʤʝʣʴ; 

ʦʮʽʥʢʘ ʚʧʣʠʚʫ ʪʘʢʦʛʦ ʪʠʧʫ ʥʘʩʘʜʞʝʥʴ ʥʘ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ, 

ʟʦʢʨʝʤʘ ï ʥʘ ˇʨʫʥʪ; 
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ʦʩʦʙʣʠʚʦʩʪʽ ʧʨʦʚʝʜʝʥʥʷ ʨʝʢʫʣʴʪʠʚʘʮʽʾ ʟʝʤʝʣʴ ʧʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ ʪʝʨʤʽʥʫ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʥʘʩʘʜʞʝʥʴ. 

ʊʠʤ ʥʝ ʤʝʥʰ, ʧʨʦʘʥʘʣʽʟʫʚʘʚʰʠ ʙʘʛʘʪʠʡ ʩʚʽʪʦʚʠʡ ʜʦʩʚʽʜ ʚʠʨʦʱʫʚʘʥʥʷ 

ʝʥʝʨʛʝʪʠʯʥʠʭ ʥʘʩʘʜʞʝʥʴ ʚʝʨʙʠ, ʘ ʪʘʢʦʞ ʜʦʩʚʽʜ ʫʢʨʘʾʥʩʴʢʠʭ ʜʦʩʣʽʜʥʠʢʽʚ, 

ʧʽʜʧʨʠʻʤʩʪʚ ʪʘ ʢʦʤʧʘʥʽʡ, ʷʢʽ ʘʢʪʠʚʥʦ ʚʧʨʦʚʘʜʞʫʶʪʴ ʥʦʚʽʪʥʽ ʙʽʦʝʥʝʨʛʝʪʠʯʥʽ 

ʪʝʭʥʦʣʦʛʽʾ ʚ ʞʠʪʪʷ, ʧʦ ʜʝʷʢʠʭ ʟ ʮʠʭ ʧʠʪʘʥʴ ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʚʧʝʚʥʝʥʽ ʚʽʜʧʦʚʽʜʽ. 

ɿʛʽʜʥʦ ʟ ʟʘʢʦʥʦʜʘʚʩʪʚʦʤ ʋʢʨʘʾʥʠ, ʧʣʘʥʪʘʮʽʾ ʰʚʠʜʢʦʨʦʩʣʦʾ ʚʝʨʙʠ ʤʦʞʥʘ 

ʩʪʚʦʨʶʚʘʪʠ ʥʘ ʟʝʤʣʷʭ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ. ʉʘʤʝ ʮʷ ʢʘʪʝʛʦʨʽʷ 

ʟʝʤʝʣʴ ʥʘʡʙʽʣʴʰ ʧʨʠʜʘʪʥʘ ʜʣʷ ʚʠʨʦʱʫʚʘʥʥʷ ʥʘ ʥʽʡ ʪʘʢʦʛʦ ʪʠʧʫ ʥʘʩʘʜʞʝʥʴ, ʱʦ ʻ 

ʝʢʦʥʦʤʽʯʥʦ ʽ ʝʢʦʣʦʛʽʯʥʦ ʜʦʮʽʣʴʥʠʤ. ʇʨʠ ʮʴʦʤʫ ʧʝʨʝʚʘʛʫ ʩʣʽʜ ʚʽʜʜʘʚʘʪʠ 

ʚʦʣʦʛʠʤ, ʙʘʛʘʪʠʤ ʥʘ ʛʫʤʫʩ, ʜʦʙʨʝ ʜʨʝʥʦʚʘʥʠʤ ʩʫʧʽʱʘʥʠʤ ʘʙʦ ʩʫʛʣʠʥʢʦʚ 

ˇʨʫʥʪʘʤ. ʊʘʢʽ ʧʣʦʱʽ ʟʘʡʤʘʶʪʴ ʧʦʥʠʞʝʥʽ ʯʘʩʪʠʥʠ ʨʝʣʴʻʬʫ, ʟʘʧʣʘʚʠ ʨʽʯʦʢ, ʥʠʞʥʽ 

ʯʘʩʪʠʥʠ ʧʦʣʦʛʠʭ ʩʭʠʣʽʚ, ʦʩʫʰʝʥʽ ʪʝʨʠʪʦʨʽʾ ʪʘ ʽʥʰʽ, ʚʽʜʥʦʩʥʦ ʙʘʛʘʪʽ ʢʘʪʝʛʦʨʽʾ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʟʝʤʝʣʴ. ʈʦʟʪʘʰʫʚʘʥʥʷ ʧʣʘʥʪʘʮʽʡ ʫ ʪʘʢʠʭ ʤʽʩʮʷʭ 

ʜʦʮʽʣʴʥʝ ʪʘʢʦʞ ʟ ʦʛʣʷʜʫ ʥʘ ʪʝ, ʱʦ ʩʥʽʛʦʚʽ ʪʘ ʜʦʱʦʚʽ ʚʦʜʠ, ʟʤʠʚʘʶʯʠ ʚʝʨʭʥʽʡ 

ʥʘʡʙʘʛʘʪʰʠʡ ʰʘʨ ˇʨʫʥʪʫ, ʚʽʜʢʣʘʜʘʶʪʴ ʡʦʛʦ ʩʘʤʝ ʥʘ ʪʘʢʠʭ ʧʣʦʱʘʭ, ʱʦ ʟʤʝʥʰʫʻ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʥʝʩʝʥʥʷ ʜʦʙʨʠʚ ʽ ʟʥʠʞʫʻ ʩʦʙʽʚʘʨʪʽʩʪʴ ʚʠʨʦʱʫʚʘʥʥʷ ʜʝʨʝʚʥʦʾ 

ʤʘʩʠ. ɿ ʽʥʰʦʛʦ ʙʦʢʫ, ʧʽʜʽʙʨʘʚʰʠ ʚʽʜʧʦʚʽʜʥʠʡ ʩʦʨʪ ʚʝʨʙʠ ʪʘ ʝʬʝʢʪʠʚʥʫ 

ʪʝʭʥʦʣʦʛʽʶ, ʤʦʞʥʘ ʩʪʚʦʨʶʚʘʪʠ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʽ ʝʥʝʨʛʝʪʠʯʥʽ ʧʣʘʥʪʘʮʽʾ ʪʘʢʦʞ 

ʥʘ ʚʽʜʥʦʩʥʦ ʩʫʭʠʭ ʽ ʙʽʜʥʠʭ ʥʘ ʧʦʞʠʚʥʽ ʨʝʯʦʚʠʥʠ ʜʽʣʷʥʢʘʭ. ɼʽʣʷʥʢʠ ʧʦʚʠʥʥʽ 

ʙʫʪʠ, ʧʦ ʤʦʞʣʠʚʦʩʪʽ, ʨʽʚʥʠʤʠ, ʙʝʟ ʧʦʥʠʞʝʥʴ, ʜʝ ʤʦʞʝ ʟʘʩʪʦʶʚʘʪʠʩʷ ʚʦʜʘ. ʇʨʠ 

ʚʠʙʦʨʽ ʜʽʣʷʥʢʠ ʜʣʷ ʧʣʘʥʪʘʮʽʾ ʦʢʨʝʤʫ ʫʚʘʛʫ ʩʣʽʜ ʟʚʝʨʥʫʪʠ ʥʘ ʾʾ ʜʦʩʪʫʧʥʽʩʪʴ ʜʣʷ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʪʝʭʥʽʢʠ. ʆʧʪʠʤʘʣʴʥʘ ʨʝʘʢʮʽʷ ˇʨʫʥʪʦʚʦʛʦ ʨʦʟʯʠʥʫ ï ʩʣʘʙʦ 

ʢʠʩʣʘ ʘʙʦ ʥʝʡʪʨʘʣʴʥʘ (ʨʅ 5,5ï7,0). 

ɺ ʋʢʨʘʾʥʽ ʚʝʜʝʪʴʩʷ ʟʥʘʯʥʘ ʨʦʙʦʪʘ ʟ ̔ ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʩʦʨʪʽʚ ʚʝʨʙʠ, 

ʧʨʠʜʘʪʥʠʭ ʜʣʷ ʧʣʘʥʪʘʮʽʡʥʦʛʦ ʚʠʨʦʱʫʚʘʥʥʷ. 

ɿʘʨʘʟ ʪʘʢʦʞ ʧʨʦʚʦʜʠʪʴʩʷ ʘʧʨʦʙʘʮʽʷ ʚʽʜʦʤʠʭ ʻʚʨʦʧʝʡʩʴʢʠʭ ʩʦʨʪʽʚ, ʪʘʢʠʭ ʷʢ 

Sven, Klara, Inger, Torchild, Tora ʪʘ ʽʥʰʽ. ʅʘʩʪʫʧʥʠʤ ʢʨʦʢʦʤ ʙʫʜʝ ʾʭ 

ʩʝʨʪʠʬʽʢʘʮʽʷ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʫ ʚʠʨʦʙʥʠʮʪʚʦ. ɼʝʷʢʽ ʟ ʚʽʜʦʤʠʭ ʫ ɭʚʨʦʧʽ ʩʦʨʪʽʚ 

ʚʞʝ ʟʘʨʝʻʩʪʨʦʚʘʥʽ ʚ ʋʢʨʘʾʥʽ ʪʘ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʟʘʢʣʘʜʝʥʥʷ 

ʧʣʘʥʪʘʮʽʡ. 

ɿʥʘʯʥʘ ʫʚʘʛʘ ʧʨʠʜʽʣʷʻʪʴʩʷ ʪʝʭʥʦʣʦʛʽʾ ʩʪʚʦʨʝʥʥʷ ʪʘ ʚʠʨʦʱʫʚʘʥʥʷ 

ʥʘʩʘʜʞʝʥʴ ʚʝʨʙʠ, ʘʢʪʠʚʥʦ ʚʠʚʯʘʻʪʴʩʷ ʪʘ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʥʘ ʧʨʘʢʪʠʮʽ ʜʦʩʚʽʜ ʷʢ 

ʫʢʨʘʾʥʩʴʢʠʭ, ʪʘʢ ʽ ʟʘʢʦʨʜʦʥʥʠʭ ʬʘʭʽʚʮʽʚ, ʚʧʨʦʚʘʜʞʫʶʪʴʩʷ ʩʫʯʘʩʥʽ ʟʘʩʦʙʠ 

ʤʝʭʘʥʽʟʘʮʽʾ ʪʘ ʭʽʤʽʟʘʮʽʾ ʚʠʨʦʙʥʠʮʪʚʘ. 

ʉʪʚʦʨʝʥʽ ʝʥʝʨʛʝʪʠʯʥʽ ʛʘʾ ʟʥʘʯʥʦ ʧʦʢʨʘʱʫʶʪʴ ʝʩʪʝʪʠʯʥʠʡ, ʝʢʦʣʦʛʽʯʥʠʡ 

ʩʪʘʥ ʘʛʨʘʨʥʠʭ ʪʘ ʫʨʙʘʥʽʟʦʚʘʥʠʭ ʣʘʥʜʰʘʬʪʽʚ, ʟʙʽʣʴʰʫʶʪʴ ʨʽʟʥʦʤʘʥʽʪʪʷ ʬʣʦʨʠ ʪʘ 

ʬʘʫʥʠ. ʅʘʩʘʜʞʝʥʥʷ ʚʝʨʙʠ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʟʘʢʨʽʧʣʝʥʥʷ ʙʝʨʝʛʽʚ 

ʨʽʢ, ʙʘʣʦʢ ʪʘ ʷʨʽʚ, ʘ ʟʘʚʜʷʢʠ ʚʠʩʦʢʽʡ ʪʨʘʥʩʧʽʨʘʮʽʡʥʽʡ ʟʜʘʪʥʦʩʪʽ (ʽʥʪʝʥʩʠʚʥʦʤʫ 

ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʚʦʣʦʛʠ ʟ ʧʦʚʝʨʭʥʽ ʣʠʩʪʦʚʦʾ ʧʣʘʩʪʠʥʢʠ) ʟʘʩʪʦʩʦʚʫʶʪʴ ʜʣʷ 

ʦʩʫʰʝʥʥʷ ˇʨʫʥʪʽʚ. ʋ ʻʚʨʦʧʝʡʩʴʢʠʭ ʢʨʘʾʥʘʭ ʚʝʨʙʦʚʽ ʥʘʩʘʜʞʝʥʥʷ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʦʯʠʱʝʥʥʽ ʩʪʽʯʥʠʭ ʚʦʜ, ʷʢʽ, ʫ ʩʚʦʶ ʯʝʨʛʫ, ʩʣʫʛʫʶʪʴ 

ʜʞʝʨʝʣʦʤ ʚʦʣʦʛʠ ʪʘ ʝʣʝʤʝʥʪʽʚ ʞʠʚʣʝʥʥʷ ʜʣʷ ʮʠʭ ʨʦʩʣʠʥ. 

ʇʦʨʽʚʥʷʥʦ ʟ ʪʨʘʜʠʮʽʡʥʠʤʠ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʤʠ ʢʫʣʴʪʫʨʘʤʠ 

ʥʘʩʘʜʞʝʥʥʷ ʚʝʨʙʠ ʧʦʪʨʝʙʫʶʪʴ ʫ 3-5 ʨʘʟʽʚ ʤʝʥʰʝ ʝʣʝʤʝʥʪʽʚ ʞʠʚʣʝʥʥʷ ʪʘ 
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ʧʦʧʦʚʥʶʶʪʴ ʟʘʧʘʩʠ ʦʨʛʘʥʽʢʠ ʚ ˇʨʫʥʪʽ ʟʘʚʜʷʢʠ ʦʧʘʜʘʥʥʶ ʣʠʩʪʷ. ɺʦʥʠ 

ʦʭʦʧʣʶʶʪʴ ʢʦʨʽʥʥʷʤ ʟʥʘʯʥʦ ʛʣʠʙʰʽ ʛʦʨʠʟʦʥʪʠ ˇʨʫʥʪʫ, ʥʽʞ, ʥʘʧʨʠʢʣʘʜ, ʟʝʨʥʦʚʽ 

ʢʫʣʴʪʫʨʠ, ʦʪʨʠʤʫʶʯʠ ʟ ʥʠʭ ʜʦʜʘʪʢʦʚʫ ʢʽʣʴʢʽʩʪʴ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ ʽ ʚʦʣʦʛʠ. 

ʇʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ ʪʝʨʤʽʥʫ ʝʢʩʧʣʫʘʪʘʮʽʾ ʥʘʩʘʜʞʝʥʴ ʚʝʨʙʠ (20-25 ʨʦʢʽʚ ʚʽʜ 

ʤʦʤʝʥʪʫ ʩʪʚʦʨʝʥʥʷ) ʟʝʤʣʽ ʧʽʜʣʷʛʘʶʪʴ ʨʝʢʫʣʴʪʠʚʘʮʽʾ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʥʘʩʪʫʧʥʠʭ 

ʥʘʩʘʜʞʝʥʴ ʚʝʨʙʠ ʘʙʦ ʚʠʨʦʱʫʚʘʥʥʷ ʪʨʘʜʠʮʽʡʥʠʭ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ 

ʢʫʣʴʪʫʨ. ɿʘ ʧʣʘʥʪʘʮʽʡʥʦʛʦ ʚʠʨʦʱʫʚʘʥʥʷ, ʷʢʝ ʧʝʨʝʜʙʘʯʘʻ ʯʘʩʪʝ ʟʨʽʟʫʚʘʥʥʷ, ʚʝʨʙʠ 

ʬʦʨʤʫʶʪʴ ʚʽʜʥʦʩʥʦ ʥʝʛʣʠʙʦʢʽ ʢʦʨʝʥʝʚʽ ʩʠʩʪʝʤʠ, ʷʢʽ ʣʝʛʢʦ ʚʠʜʘʣʷʶʪʴʩʷ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʩʧʝʮʽʘʣʴʥʠʭ ʢʫʣʴʪʠʚʘʪʦʨʽʚ. ɼʦʩʣʽʜʞʝʥʥʷ ʚʯʝʥʠʭ ʪʘ ʧʨʘʢʪʠʢʘ 

ʻʚʨʦʧʝʡʩʴʢʠʭ ʬʝʨʤʝʨʽʚ ʜʦʚʦʜʷʪʴ, ʱʦ ʨʝʢʫʣʴʪʠʚʘʮʽʷ ʟʝʤʝʣʴ ʧʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ 

ʚʠʨʦʱʫʚʘʥʥʷ ʧʣʘʥʪʘʮʽʡ ʚʝʨʙʠ ʥʝ ʤʘʻ ʦʩʦʙʣʠʚʠʭ ʪʨʫʜʥʦʱʽʚ. 

ʉʠʨʦʚʠʥʘ, ʚʠʨʦʱʝʥʘ ʥʘ ʚʝʨʙʦʚʠʭ ʧʣʘʥʪʘʮʽʷʭ, ʢʨʽʤ ʝʥʝʨʛʝʪʠʯʥʠʭ ʮʽʣʝʡ, 

ʤʦʞʝ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʫ ʮʝʣʶʣʦʟʥʦ-ʧʘʧʝʨʦʚʽʡ, ʭʽʤʽʯʥʽʡ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʣʽʢʘʨʩʴʢʠʭ ʧʨʝʧʘʨʘʪʽʚ, ʧʣʝʪʝʥʠʭ ʚʠʨʦʙʽʚ 

ʪʦʱʦ. ʎʝ ʤʦʞʝ ʩʪʘʪʠ ʜʦʜʘʪʢʦʚʠʤ ʜʞʝʨʝʣʦʤ ʧʨʠʙʫʪʢʫ ʟʘ ʚʠʨʦʱʫʚʘʥʥ ̫

ʝʥʝʨʛʝʪʠʯʥʠʭ ʥʘʩʘʜʞʝʥʴ. 

ɿʘʢʦʨʜʦʥʥʠʡ ʜʦʩʚʽʜ ʩʚʽʜʯʠʪʴ, ʱʦ ʧʨʦʝʢʪʠ ʩʪʚʦʨʝʥʥʷ ʥʘʩʘʜʞʝʥʴ 

ʝʥʝʨʛʝʪʠʯʥʦʾ ʚʝʨʙʠ ʟʘʪʚʝʨʜʞʫʶʪʴʩʷ ʥʘ ʜʝʨʞʘʚʥʦʤʫ ʨʽʚʥʽ ʪʘ ʦʪʨʠʤʫʶʪʴ ʜʦʪʘʮʽʾ 

ʫ ʚʩʽʭ ʨʦʟʚʠʥʫʪʠʭ ʢʨʘʾʥʘʭ ʩʚʽʪʫ, ʘʜʞʝ, ʙʝʟʩʫʤʥʽʚʥʦ, ʮʝ ʧʝʨʰʠʡ ʢʨʦʢ ʜʦ 

ʝʥʝʨʛʝʪʠʯʥʦʾ ʥʝʟʘʣʝʞʥʦʩʪʽ ʪʘ ʩʘʤʦʙʫʪʥʦʩʪʽ ʢʦʞʥʦʾ ʢʨʘʾʥʠ. ʉʚʽʪʦʚʘ ʩʧʽʣʴʥʦʪʘ 

ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ ʜʘʥʦʛʦ ʥʘʧʨʷʤʫ ʦʪʨʠʤʘʥʥʷ ʝʥʝʨʛʝʪʠʯʥʦʾ ʩʠʨʦʚʠʥʠ, ʷʢ ʥʘ 

ʶʨʠʜʠʯʥʦʤʫ, ʪʘʢ ʽ ʥʘ ʥʘʫʢʦʚʦʤʫ ʨʽʚʥʷʭ, ʩʪʚʦʨʶʶʯʠ ʩʧʨʠʷʪʣʠʚʽ ʫʤʦʚʠ ʜʣʷ 

ʬʽʟʠʯʥʠʭ ʽ ʶʨʠʜʠʯʥʠʭ ʦʩʽʙ, ʷʢʽ ʟʘʡʤʘʶʪʴʩʷ ʚʠʨʦʱʫʚʘʥʥʷʤ ʝʥʝʨʛʝʪʠʯʥʠʭ 

ʨʦʩʣʠʥ.  

ʋʢʨʘʾʥʘ ʤʘʻ ʚʝʣʠʢʠʡ ʙʽʦʝʥʝʨʛʝʪʠʯʥʠʡ ʧʦʪʝʥʮʽʘʣ ʽ, ʟʘ ʧʦʚʥʦʮʽʥʥʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʘʣʦʧʨʦʜʫʢʪʠʚʥʠʭ ʟʝʤʝʣʴ, ʟʜʘʪʥʘ ʧʦʚʥʽʩʪʶ ʡʦʛʦ ʚʠʢʦʨʠʩʪʘʪʠ ʜʣʷ 

ʩʪʚʦʨʝʥʥʷ ʩʠʨʦʚʠʥʥʦʾ ʙʘʟʠ ʘʣʴʪʝʨʥʘʪʠʚʥʦʾ ʝʥʝʨʛʝʪʠʢʠ. ɽʥʝʨʛʝʪʠʯʥʽ ʧʣʘʥʪʘʮʽʾ 

ʚʝʨʙʠ ʧʨʠ ʮʴʦʤʫ ʤʦʞʫʪʴ ʽ ʧʦʚʠʥʥʽ ʟʘʡʥʷʪʠ ʦʜʥʝ ʟ ʧʨʦʚʽʜʥʠʭ ʤʽʩʮʴ. 

 

1.4. ʈʦʣʴ ʚʽʜʥʦʚʣʶʚʘʣʴʥʠʭ ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ ʚ ʝʢʦʣʦʛʽʯʥʠʭ ʘʩʧʝʢʪʘʭ 

ʟʤʽʥʠ ʢʣʽʤʘʪʫ ʧʣʘʥʝʪʠ 

 

ʂʦʥʮʝʧʮʽʷ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ, ʨʦʟʨʦʙʣʝʥʘ ʻʚʨʦʧʝʡʩʴʢʠʤʠ ʢʨʘʾʥʘʤʠ, 

ʧʝʨʝʜʙʘʯʘʻ ʨʘʮʽʦʥʘʣʴʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ. ʆʩʦʙʣʠʚʦʾ 

ʘʢʪʫʘʣʴʥʦʩʪʽ ʮʝ ʧʠʪʘʥʥʷ ʥʘʙʫʣʦ ʜʣʷ ʋʢʨʘʾʥʠ ʽ ʜʣʷ ʽʥʰʠʭ ʜʝʨʞʘʚ, ʷʢʽ ʟʽʪʢʥʫʣʠʩʷ 

ʟ ʧʨʦʙʣʝʤʘʤʠ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʥʝʨʛʦʨʝʩʫʨʩʘʤʠ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʽ ʥʘʩʝʣʝʥʥʷ, ʱʦ 

ʧʝʨʝʜʙʘʯʘʻ ʝʥʝʨʛʝʪʠʯʥʫ ʙʝʟʧʝʢʫ ʜʝʨʞʘʚʠ, ʟʦʢʨʝʤʘ ʟʤʝʥʰʝʥʥʷ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʧʦʩʪʘʚʦʢ ʛʘʟʫ. ʇʨʠʯʠʥʦʶ ʪʘʢʦʛʦ ʩʪʘʥʫ ʻ ʚʠʯʝʨʧʥʽʩʪʴ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ, 

ʟʦʢʨʝʤʘ ʛʘʟʫ, ʥʘʬʪʠ, ʚʫʛʽʣʣʷ. ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʮʽʻʾ ʧʨʦʙʣʝʤʠ ʘʢʪʠʚʥʦ 

ʚʧʨʦʚʘʜʞʫʻʪʴʩʷ ʽ ʨʦʟʚʠʚʘʻʪʴʩʷ  ʙʽʦʝʥʝʨʛʝʪʠʢʘ, ʷʢʘ ʢʨʽʤ ʦʪʨʠʤʘʥʦʾ ʝʥʝʨʛʽʾ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʤʝʥʰʝʥʥʷ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʥʘʚʢʦʣʠʰʥʻ ʧʨʠʨʦʜʥʝ 

ʩʝʨʝʜʦʚʠʱʝ. 

ʄʘʩʰʪʘʙʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʠʨʦʜʥʠʭ ʝʥʝʨʛʝʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ ʜʣʷ 

ʚʠʨʦʙʥʠʮʪʚʘ ʝʥʝʨʛʽʾ ʥʘ ʪʝʧʣʦʚʠʭ ʝʣʝʢʪʨʠʯʥʠʭ ʩʪʘʥʮʽʷʭ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʘʯʥʦʛʦ 

ʟʘʙʨʫʜʥʝʥʥʷ ʧʨʠʨʦʜʥʦʛʦ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʪʘʢʠʤʠ ʰʢʽʜʣʠʚʠʤʠ 
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ʚʠʢʠʜʘʤʠ ʚ ʘʪʤʦʩʬʝʨʫ, ʷʢ ʜʽʦʢʩʠʜ ʚʫʛʣʝʮʶ (ʉʆ2), ʦʢʩʠʜʠ ʩʽʨʢʠ (SO2), ʘʟʦʪʫ 

(Nʆʭ) ʪʘ ʽʥ. ɿʚʠʯʘʡʥʝ ʢʘʤ'ʷʥʝ ʚʫʛʽʣʣʷ ʚʠʜʽʣʷʻ, ʥʘʧʨʠʢʣʘʜ, ʙʣʠʟʴʢʦ 3 ʪ ʉʆ2 ʥʘ 

ʢʦʞʥʫ ʪʦʥʥʫ ʩʧʘʣʝʥʦʛʦ ʧʘʣʠʚʘ, ʱʦ ʻ ʦʩʥʦʚʥʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʧʘʨʥʠʢʦʚʦʛʦ ʛʘʟʫ. 

ʊʝʧʣʦʚʝ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʩʦʥʮʷ ʥʘʛʨʽʚʘʻ ʘʪʤʦʩʬʝʨʫ ʽ ʧʦʚʝʨʭʥʶ ɿʝʤʣʽ. ɺ 

ʘʪʤʦʩʬʝʨʽ ʻ ʪʘʢ ʟʚʘʥʽ ʧʘʨʥʠʢʦʚʽ ʛʘʟʠ, ʷʢʽ ʚʽʜʙʠʚʘʶʪʴ ʪʝʧʣʦʚʝ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ 

ɿʝʤʣʽ ʥʘʟʘʜ ʜʦ ʾʾ ʧʦʚʝʨʭʥʽ. ʎʝʡ ʧʨʦʮʝʩ, ʷʢʠʡ ʥʘʟʠʚʘʶʪʴ ʧʘʨʥʠʢʦʚʠʤ ʝʬʝʢʪʦʤ, ʻ 

ʥʝʦʙʭʽʜʥʦʶ ʫʤʦʚʦʶ ʞʠʪʪʷ ʥʘ ʟʝʤʣʽ. ɹʝʟ ʧʘʨʥʠʢʦʚʠʭ ʛʘʟʽʚ ʩʝʨʝʜʥʷ ʪʝʤʧʝʨʘʪʫʨʘ 

ʘʪʤʦʩʬʝʨʠ ɿʝʤʣʽ ʙʫʣʘ ʙ ʙʣʠʟʴʢʦ - 21Á ʉ ʟʘʤʽʩʪʴ 15Á ʉ. ʇʘʨʥʠʢʦʚʠʡ ʝʬʝʢʪ ʻ 

ʧʨʠʨʦʜʥʠʤ ʽ ʥʝʦʙʭʽʜʥʠʤ ʷʚʠʱʝʤ, ʟʘʚʜʷʢʠ ʷʢʦʤʫ ʥʘ ʟʝʤʣʽ ʟʙʝʨʽʛʘʻʪʴʩʷ 

ʧʨʠʡʥʷʪʥʘ ʜʣʷ ʧʽʜʪʨʠʤʢʠ ʞʠʪʪʷ ʪʝʤʧʝʨʘʪʫʨʘ. ɹʽʣʴʰʽʩʪʴ ʧʨʠʨʦʜʥʠʭ ʧʘʨʥʠʢʦʚʠʭ 

ʛʘʟʽʚ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʚʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʫ (ʉʆ2) ʽ ʚʦʜʷʥʦʾ ʧʘʨʠ. ʅʘʡʙʽʣʴʰ ʚʘʞʣʠʚʽ 

ʧʘʨʥʠʢʦʚʽ ʛʘʟʠ, ʱʦ ʻ ʧʨʦʜʫʢʪʦʤ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʣʶʜʝʡ, ʚʢʣʶʯʘʶʪʴ 

ʚʫʛʣʝʢʠʩʣʠʡ ʛʘʟ (ʉʆ2), ʤʝʪʘʥ (ʉʅ4) ʽ ʜʽʥʽʪʨʦʛʝʥʦʢʩʽʜ (N2O). ʇʘʨʥʠʢʦʚʽ ʛʘʟʠ 

ʨʦʟʨʽʟʥʷʶʪʴʩʷ ʟʘ ʩʪʫʧʝʥʝʤ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʚʧʣʠʚʫ ʥʘ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʘʜʤʽʨʥʘ ʢʽʣʴʢʽʩʪʴ ʉʆ2 ʚ ʘʪʤʦʩʬʝʨʽ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʧʦʨʫʰʝʥʥʷ ʨʽʚʥʦʚʘʛʠ ʤʽʞ ʧʘʨʥʠʢʦʚʠʤʠ ʛʘʟʘʤʠ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʚʠʥʠʢʘʻ ʩʠʪʫʘʮʽʷ, 

ʟʘ ʷʢʦʾ ʧʘʨʥʠʢʦʚʽ ʛʘʟʠ ʧʦʯʠʥʘʶʪʴ ʧʦʚʝʨʪʘʪʠ ʙʽʣʴʰʝ ʪʝʧʣʦʚʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ 

ʜʦ ʧʦʚʝʨʭʥʽ ɿʝʤʣʽ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʩʪʫʧʦʚʦʛʦ ʧʽʜʚʠʱʝʥʥʷ ʩʝʨʝʜʥʴʦʾ 

ʪʝʤʧʝʨʘʪʫʨʠ ʽ ʟʤʽʥʠ ʢʣʽʤʘʪʫ. ɺʩʪʘʥʦʚʣʝʥʦ, ʟ ʯʘʩʫ ʜʦ ʽʥʜʫʩʪʨʽʘʣʴʥʦʛʦ ʧʝʨʽʦʜʫ ʚ 

ʨʝʟʫʣʴʪʘʪʽ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʣʶʜʩʪʚʘ ʢʽʣʴʢʽʩʪʴ ʉʆ2 ʚ ʘʪʤʦʩʬʝʨʽ ʟʨʦʩʣʘ ʥʘ 29 %, ʘ 

ʢʽʣʴʢʽʩʪʴ ʉʅ4 ʟʙʽʣʴʰʠʣʘʩʷ ʙʽʣʴʰ ʥʽʞ ʫ ʜʚʘ ʨʘʟʠ (Lammi et al. 2000). 

ʐʚʠʜʢʠʡ ʨʦʟʚʠʪʦʢ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʩʝ ʙʽʣʴʰʦʛʦ 

ʟʘʙʨʫʜʥʝʥʥʷ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚʘʞʢʠʤʠ ʤʝʪʘʣʘʤʠ, ʢʘʜʤʽʻʤ (ʉd), 

ʮʠʥʢʦʤ (Zn), ʤʽʜʜ  ʁ (Cu), ʭʨʦʤʦʤ (Cr) ʪʘ  ʪʦʢʩʠʥʘʤʠ. ɺ ʨʝʟʫʣʴʪʘʪʽ 

ʏʦʨʥʦʙʠʣʴʩʴʢʦʾ ʢʘʪʘʩʪʨʦʬʠ ʚ ʋʢʨʘʾʥʽ ʨʘʜʽʘʮʽʡʥʦʤʫ ʟʘʨʘʞʝʥʥʶ ʧʽʜʜʘʣʦʩʷ 

ʙʣʠʟʴʢʦ 2 ʤʣʥ. ʛʘ ʟʝʤʝʣʴ, ʟ ʷʢʠʭ ʙʽʣʴʰʝ ʧʦʣʦʚʠʥʠ ʧʨʠʧʘʜʘʻ ʥʘ 

ʩ̔ ʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʽ ʫʛʽʜʜʷ. 

ʅʘ ʟʘʙʨʫʜʥʝʥʠʭ ʪʝʨʠʪʦʨʽʷʭ ʥʝʤʦʞʣʠʚʦ ʚʠʨʦʱʫʚʘʪʠ ʢʫʣʴʪʫʨʠ ʭʘʨʯʦʚʦʛʦ  

ʪʘ ʢʦʨʤʦʚʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ. ʎʽ ʪʝʨʠʪʦʨʽʾ ʧʦʪʨʝʙʫʶʪʴ ʨʝʢʫʣʴʪʠʚʘʮʽʾ, ʚ ʯʦʤʫ ʤʦʞʝ 

ʜʦʧʦʤʦʛʪʠ ʚʠʨʦʱʫʚʘʥʥʷ ʨʦʩʣʠʥ ʜʣʷ ʧʨʦʤʠʩʣʦʚʠʭ ʘʙʦ ʝʥʝʨʛʝʪʠʯʥʠʭ ʮʽʣʝʡ. 

ʊʘʢʠʡ ʩʧʦʩʽʙ ʨʝʢʫʣʴʪʠʚʘʮʽʾ ʧʨʠʟʚʝʜʝ ʜʦ ʩʠʩʪʝʤʘʪʠʯʥʦʛʦ ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ 

ʟʘʙʨʫʜʥʝʥʥʷ ʪʝʨʠʪʦʨʽʾ. ʋ ʩʚʽʪʦʚʦʤʫ ʤʘʩʰʪʘʙʽ ʛʦʣʦʚʥʠʤ ʘʙʩʦʨʙʝʥʪʦʤ ʉʆ2 ʪʘ 

ʨʘʜʽʦʥʫʢʣʽʜʽʚ ʚʠʩʪʫʧʘʶʪʴ ʙʘʛʘʪʦʨʽʯʥʽ ʨʦʩʣʠʥʠ. ɺʠʨʦʱʫʚʘʥʥʷ  ʙʽʦʝʥʝʨʛʝʪʠʯʥʠʭ 

ʢʫʣʴʪʫʨ, ʷʢʽ ʽʥʪʝʥʩʠʚʥʦ ʟʚ'ʷʟʫʶʪʴ ʚʫʛʣʝʢʠʩʣʠʡ ʛʘʟ ʽ ʜʘʪʁʴ ʚʠʩʦʢʫ ʚʨʦʞʘʡʥʽʩʪʴ 

ʙʽʦʤʘʩʠ ʜʣʷ ʝʥʝʨʛʝʪʠʯʥʠʭ ʮʽʣʝʡ, ʜʦʟʚʦʣʠʪʴ ʟʥʘʯʥʦ ʟʤʝʥʰʠʪʠ ʝʤʽʩʽʶ ʉʆ2. 

ʈʘʮʽʦʥʘʣʴʥʠʤʠ ʥʘʧʨʷʤʘʤʠ ʟʥʠʞʝʥʥʷ ʚʠʢʠʜʽʚ ʉʆ2, ʧʽʜʚʠʱʝʥʥʷ 

ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʟʘ ʚʠʨʦʙʥʠʮʪʚʘ ʝʥʝʨʛʽʾ ʻ: 

- ʧ̔ ʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʨʛʘʥʽʯʥʦʛʦ ʧʘʣʠʚʘ; 

- ʘʢʪʠʚʥʝ ʚʧʨʦʚʘʜʞʝʥʥʷ ʝʥʝʨʛʦʟʙʝʨʽʛʘʶʯʠʭ ʪʝʭʥʦʣʦʛʽʡ; 

- ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʽʦʤʘʩʠ ʷʢ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʧʘʣʠʚʘ. 

ʇʨʠ ʮʴʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʽʦʤʘʩʠ ʻ ʦʜʥʠʤ ʟ ʨʘʜʠʢʘʣʴʥʠʭ ʰʣʷʭʽʚ 

ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤʠ ʟʥʠʞʝʥʥʷ ʚʠʢʠʜʽʚ ʧʘʨʥʠʢʦʚʠʭ ʛʘʟʽʚ (ʉʆ2) ʚ 

ʚʠʢʦʨʠʩʪʦʚʫʶʯʠʭ ʧʘʣʠʚʥʠʭ ʫʩʪʘʥʦʚʢʘʭ, ʘ ʪʘʢʦʞ ʟʥʠʞʝʥʥʷ ʚʠʢʠʜʽʚ ʽʥʰʠʭ 

ʰʢʽʜʣʠʚʠʭ ʽʥʛʨʝʜʽʻʥʪʽʚ: 
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- ʙ̔ ʦʝʥʝʨʛʝʪʠʯʥʽ ʢʫʣʴʪʫʨʠ ʩʪʘʥʦʚʣʷʪʴ ʦʩʥʦʚʥʠʡ ʩʢʣʘʜ ʙʽʦʤʘʩʠ, ʩʘʤʽ 

ʧʦʛʣʠʥʘʶʪʴ ʚʠʢʠʜʠ ʉʆ2, ʪʦʙʪʦ ʚ ʥʠʭ ʚʽʜʙʫʚʘʻʪʴʩʷ ʨʝʮʠʨʢʫʣʷʮʽʷ: ʩʢʽʣʴʢʠ ʉʆ2 

ʧʦʛʣʠʥʝʥʦ, ʩʪʽʣʴʢʠ ʞ ̔ ʚʠʜʽʣʷʻʪʴʩʷ ʟʘ ʩʧʘʣʶʚʘʥʥʷ ʽ ʧʨʠ ʮʴʦʤʫ ʥʝ ʟʙʽʣʴʰʫʻʪʴʩʷ 

ʡʦʛʦ ʚʤʽʩʪ ʚ ʘʪʤʦʩʬʝʨʽ; 

- ʚ ʙʽʦʤʘʩʽ ʧʨʘʢʪʠʯʥʦ ʥʝʤʘʻ ʩʽʨʢʠ, ʤʘʣʠʡ ʚʤʽʩʪ ʘʟʦʪʫ ʽ ʟʦʣʠ. 

ʆʩʦʙʣʠʚʦʾ ʫʚʘʛʠ ʚ ʝʢʦʣʦʛʽʯʥʦʤʫ ʧʣʘʥʽ ʧʨʠʜʽʣʷʻʪʴʩʷ ʚʠʢʠʜʘʤ ʚ ʘʪʤʦʩʬʝʨʫ 

ʪʘʢʠʭ ʟʘʙʨʫʜʥʝʥʴ ʷʢ Sʆ2, Nʆx, ʟʦʣʴʥʠʭ ʯʘʩʪʠʥʦʢ ʽ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ. ʈʦʟʨʦʙʣʝʥʽ 

ʥʦʨʤʠ ʜʣʷ ʨʝʛʣʘʤʝʥʪʫʚʘʥʥʷ ʚʠʢʠʜʽʚ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ, ʱʦ ʧʦʪʨʝʙʫʶʪʴ ʥʦʚʠʭ 

ʚʠʪʨʘʪ ʜʣʷ ʾʭ ʜʦʪʨʠʤʘʥʥʷ. ʇʨʠ ʮʴʦʤʫ ʙʫʜʝ ʟʜʽʡʩʥʝʥʦ ʧʝʨʝʭʽʜ ʥʘ ʦʙʤʝʞʝʥʥʷ 

ʚʠʢʠʜʽʚ ʤʽʢʨʦʯʘʩʪʠʥʦʢ (2,5 ʤʽʢʨʦʥʘ ʽ ʤʝʥʰʝ), ʪʘʢ ʷʢ ʚ ʥʠʭ ʢʦʥʮʝʥʪʨʫʻʪʴʩʷ ʚʤʽʩʪ 

ʰʢʽʜʣʠʚʠʭ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ (ʨʪʫʪʽ ʪʘ ʽʥ.). ʎʽ ʥʦʨʤʠ ʧʦʪʨʝʙʫʶʪʴ ʟʥʘʯʥʦ 

ʜʦʩʢʦʥʘʣʠʭ ʽ ʜʦʨʦʛʠʭ ʩʧʦʩʦʙʽʚ ʦʯʠʱʝʥʥʷ ʛʘʟʫ. ɺ ʦʩʪʘʥʥʻ ʜʝʩʷʪʠʣʽʪʪʷ ʦʩʦʙʣʠʚʦʾ 

ʫʚʘʛʠ ʚ ʩʚʽʪʽ  ʙʫʜʝ ʥʘʜʘʣʽ ʧʨʠʜʽʣʷʪʠʩʷ  ʚʠʢʠʜʘʤ ʜʽʦʢʩʠʜʫ ʚʫʛʣʝʮʶ (ʉʆ2) - 

ʢʽʥʮʝʚʦʛʦ ʧʨʦʜʫʢʪʫ ʩʧʘʣʶʚʘʥʥʷ ʚʠʢʦʧʥʦʛʦ ʧʘʣʠʚʘ. ʎʝ ʧʦʷʩʥʶʻʪʴʩʷ ʛʦʣʦʚʥʠʤ 

ʯʠʥʦʤ ʡʦʛʦ ʚʧʣʠʚʦʤ ʥʘ ʟʤʽʥʫ ʢʣʽʤʘʪʫ. ʐʢʦʜʫ ʧʨʠʨʦʜʽ ʟʘʚʜʘʶʪʴ ʥʝ ʩʘʤʽ ʚʠʢʠʜʠ 

ʉʆ2, ʘ ʾʭ ʥʘʢʦʧʠʯʝʥʥʷ ʚ ʘʪʤʦʩʬʝʨʽ. ɿʛʽʜʥʦ ʟ ʘʥʘʣʽʪʠʯʥʠʤʠ ʜʘʥʠʤʠ ʜʦʩʣʽʜʞʝʥʴ 

ʢʦʥʮʝʥʪʨʘʮʽʷ ʉʆ2 ʚ ʘʪʤʦʩʬʝʨʽ ʟʨʦʩʣʘ ʟ 280 ʨʨm (ʧʨʦʤʽʣʴ) (ʚ ʪʘʢ ʟʚʘʥʠʡ 

ʜʦʽʥʜʫʩʪʨʽʘʣʴʥʠʡ ʧʝʨʽʦʜ, ʩʝʨʝʜʠʥʘ XVIII ʩʪ.) ʜʦ 370 ʨʨm ʚ 2003 ʨ. ɹʽʣʴʰʝ 

ʧʦʣʦʚʠʥʠ ʚʠʢʠʜʽʚ ʉʆ2, ʱʦ ʫʪʚʦʨʠʣʠʩʷ ʟʘ ʩʧʘʣʶʚʘʥʥʷ ʚʠʢʦʧʥʦʛʦ ʧʘʣʠʚʘ, ʥʝ 

ʧʦʛʣʠʥʘʻʪʴʩʷ ʙʽʦʩʬʝʨʦʶ ʽ ʧʦʚʝʨʭʥʝʶ ʦʢʝʘʥʫ, ʘ ʥʘʢʦʧʠʯʫʻʪʴʩʷ ʚ ʘʪʤʦʩʬʝʨʽ. 

ɿʨʦʩʪʘʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʉʆ2 ʩʪʘʥʦʚʠʪʴ 47 ʨʨm / ʨʽʢ. 

ʋ ʪʘʢʦʤʫ ʚʠʧʘʜʢʫ ʥʘʚʽʪʴ ʟʘ ʧʦʤʽʨʥʦʛʦ ʟʨʦʩʪʘʥʥʷ ʩʚʽʪʦʚʦʾ ʝʢʦʥʦʤʽʢʠ (ʱʦ 

ʥʝ ʧʝʨʝʚʠʱʫʻ 2% ʥʘ ʨʽʢ) ʢʦʥʮʝʥʪʨʘʮʽʷ ʉʆ2 ʚ ʘʪʤʦʩʬʝʨʽ ʜʦ 2050 ʨ ʧʝʨʝʚʠʱʠʪʴ 

500 ʨʨm. ɼʣʷ ʧʨʠʧʠʥʝʥʥʷ ʨʦʩʪʫ ʢʦʥʮʝʥʪʨʘʮʽʾ ʉʆ2 ʚ ʘʪʤʦʩʬʝʨʽ ʥʝʦʙʭʽʜʥʦ ʚ 

ʥʘʡʙʣʠʞʯʽ 10-20 ʨʦʢʽʚ ʟʥʠʟʠʪʠ ʡʦʛʦ ʚʠʢʠʜʠ ʜʦ ʨʽʚʥʷ ʚ 3 ʨʘʟʠ ʥʠʞʯʝ ʨʽʚʥʷ 

ʚʠʢʠʜʽʚ 1990 ʨʦʢʫ. 

ʅʘʡʙʽʣʴʰ ʟʥʘʯʥʠʤ ʜʞʝʨʝʣʦʤ ʚʠʢʠʜʽʚ ʧʘʨʥʠʢʦʚʠʭ ʛʘʟʽʚ ʻ ʩʧʘʣʶʚʘʥʥʷ 

ʚʠʢʦʧʥʦʛʦ ʧʘʣʠʚʘ ʽ ʧʘʣʠʚʘ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ. ɿʘ ʩʧʘʣʶʚʘʥʥ ̫ ʚʠʢʦʧʥʦʛʦ 

ʧʘʣʠʚʘ, ʪʦʙʪʦ ʥʘʬʪʠ, ʚʫʛʽʣʣʷ ʽ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʫ, ʚʠʜʽʣʷʻʪʴʩʷ ʚʫʛʣʝʮʴ, ʷʢʠʡ 

ʧʨʦʪʷʛʦʤ ʪʨʠʚʘʣʦʛʦ ʯʘʩʫ ʧʝʨʝʙʫʚʘʚ ʧʽʜ ʟʝʤʣʝʶ. ɯʥʰʽ ʜʞʝʨʝʣʘ ʚʠʢʠʜʽʚ 

ʚʢʣʶʯʘʶʪʴ, ʥʘʧʨʠʢʣʘʜ, ʣʽʩʦʚʽ ʧʦʞʝʞʽ, ʚʠʨʦʙʥʠʯʽ ʧʨʦʮʝʩʠ, ʟʚʘʣʠʱʘ, 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʘ ʜʽʷʣʴʥʽʩʪʴ. ɿʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʚʫʛʣʝʮʶ ʚ ʘʪʤʦʩʬʝʨʽ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʥʝʟʚʦʨʦʪʥʠʭ ʟʤʽʥ ʫ ʚʤʽʩʪʽ ʚ ʘʪʤʦʩʬʝʨʽ ʚʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʫ. ɿʘ 

ʽʩʥʫʶʯʠʤʠ ʦʮʽʥʢʘʤʠ ʥʘ ʯʘʩʪʢʫ ʚʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʫ ʧʨʠʧʘʜʘʻ 66% ʛʣʦʙʘʣʴʥʦʛʦ 

ʧʦʪʝʧʣʽʥʥʷ. ʋ ʛʣʦʙʘʣʴʥʦʤʫ ʤʘʩʰʪʘʙʽ ʧʨʠʙʣʠʟʥʦ 75% ʚʠʢʠʜʽʚ ʜʚʦʦʢʠʩʫ ʚʫʛʣʝʮʶ 

ʧʨʠʧʘʜʘʻ ʥʘ ʚʠʨʦʙʥʠʮʪʚʦ ʝʥʝʨʛʽʾ ʽ ʪʨʘʥʩʧʦʨʪʥʽ ʟʘʩʦʙʠ ʪʘ ʥʘ 20% ʟʘʛʘʣʴʥʠʡ 

ʚʤʽʩʪ ʚʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʫ ʟʙʽʣʴʰʫʻʪʴʩʷ ʚ ʨʝʟʫʣʴʪʘʪʽ ʟʥʠʱʝʥʥʷ ʣʽʩʽʚ. 

ʇʨʦʤʠʩʣʦʚʦ ʨʦʟʚʠʥʝʥʽ ʢʨʘʾʥʠ ʤʦʞʫʪʴ ʟʤʝʥʰʠʪʠ ʨʽʚʝʥʴ ʚʠʢʠʜʽʚ CO2 ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷ, ʟʘʤʽʱʝʥʥʷ ʧʨʠ 

ʚʠʨʦʙʥʠʮʪʚʽ ʝʥʝʨʛʽʾ ʚʠʢʦʧʥʦʛʦ ʧʘʣʠʚʘ ʚʽʜʥʦʚʣʶʚʘʥʠʤʠ ʜʞʝʨʝʣʘʤʠ ʝʥʝʨʛʽʾ. 

ʋ ʜʦʩʣʽʜʞʝʥʥʷʭ ʢʣʽʤʘʪʠʯʥʠʭ ʟʤʽʥ ʚʩʝ ʱʝ ʽʩʥʫʻ ʧʝʚʥʠʡ ʝʣʝʤʝʥʪ 

ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ. ʇʘʨʥʠʢʦʚʠʡ ʝʬʝʢʪ ʩʧʨʠʯʠʥʷʻ ʨʽʟʥʠʡ ʚʧʣʠʚ ʫ ʨʽʟʥʠʭ ʨʝʛʽʦʥʘʭ, 

ʦʜʥʘʢ ʦʯʝʚʠʜʥʦ, ʱʦ ʩʫʤʘʨʥʠʡ ʝʬʝʢʪ ʚʧʣʠʚʫ ʻ ʥʝʛʘʪʠʚʥʠʤ. ʋ ʻʚʨʦʧʝʡʩʴʢʦʤʫ 

ʨʝʛʽʦʥʽ ʚʠʢʣʠʢʘʻ ʟʘʥʝʧʦʢʦʻʥʥʷ ʧʠʪʘʥʥʷ ʧʨʦ ʧʦʜʘʣʴʰʫ ʧʦʚʝʜʽʥʢʫ ʪʝʯʽʾ 
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ɻʦʣʴʬʩʪʨʽʤ. ɽʢʩʧʝʨʪʠ ʧʨʦʛʥʦʟʫʶʪʴ, ʱʦ ʧʨʦʪʷʛʦʤ ʥʘʩʪʫʧʥʠʭ 100 ʨʦʢʽʚ ʨʽʚʝʥʴ 

ʤʦʨʷ ʧʽʜʚʠʱʠʪʴʩʷ ʥʘ 20-80 ʩʤ, ʱʦ ʧʨʠʟʚʝʜʝ ʜʦ ʟʘʪʦʧʣʝʥʥʷ ʟʥʘʯʥʦʾ ʯʘʩʪʠʥʠ 

ʪʝʨʠʪʦʨʽʾ ɻʦʣʣʘʥʜʽʾ, ɸʥʛʣʽʾ, ɹʘʥʛʣʘʜʝʰ, ʽ ʧʦʚʥʦʛʦ ʟʥʠʢʥʝʥʥʷ ʙʘʛʘʪʴʦʭ ʦʩʪʨʽʚʥʠʭ 

ʢʨʘʾʥ (Lammi et al. 2000). 

ɺ ʮʽʣʦʤʫ ʚ ʥʘʰ ʯʘʩ ʟʤʽʥʠ ʢʣʽʤʘʪʫ ʧʝʨʝʚʠʱʫʶʪʴ ʘʜʘʧʪʘʮʽʡʥʫ ʟʜʘʪʥʽʩʪʴ 

ʙʘʛʘʪʴʦʭ ʝʢʦʩʠʩʪʝʤ. ɺʘʞʢʦ ʧʝʨʝʜʙʘʯʠʪʠ ʥʘʧʨʷʤʠ ʟʤʽʥʠ ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ, ʪʦʤʫ 

ʤʦʞʣʠʚʦ ʥʘʰʦʤʫ ʧʦʢʦʣʽʥʥʶ ʜʦʚʝʜʝʪʴʩʷ ʟʽʪʢʥʫʪʠʩʷ ʟ ʥʝʧʨʠʻʤʥʠʤʠ 

ʩʶʨʧʨʠʟʘʤʠ. ɺʟʘʻʤʦʜʽʷ ʨʽʟʥʠʭ ʬʘʢʪʦʨʽʚ ʽ ʤʝʭʘʥʽʟʤʽʚ ʟʚʦʨʦʪʥʦʛʦ ʟʚ'ʷʟʢʫ ʤʦʞʝ 

ʧʨʠʟʚʝʩʪʠ ʜʦ ʪʦʛʦ, ʱʦ ʟʤʽʥʠ ʙʫʜʫʪʴ ʚʽʜʙʫʚʘʪʠʩʷ ʰʚʠʜʰʠʤʠ ʪʝʤʧʘʤʠ, ʥʽʞ 

ʧʨʦʛʥʦʟʫʚʘʣʦʩʷ ʨʘʥʽʰʝ. ʂʨʘʡʥʽʤ ʽ ʥʘʡʙʽʣʴʰ ʟʘʛʨʦʟʣʠʚʠʤ ʚʠʢʣʠʢʦʤ ʤʦʞʣʠʚʦʛʦ 

ʚʧʣʠʚʫ ʧʦʪʝʧʣʽʥʥʷ ʚʢʣʶʯʘʶʪʴ ʷʚʠʱʘ ʟʙʽʣʴʰʝʥʥʷ ʚʠʢʠʜʽʚ ʤʝʪʘʥʫ ʚ ʨʝʟʫʣʴʪʘʪʽ 

ʪʘʥʝʥʥʷ ʰʘʨʫ ʚʽʯʥʦʾ ʤʝʨʟʣʦʪʠ, ʟʤʽʥʘ ʟʜʘʪʥʦʩʪʽ ʦʢʝʘʥʽʚ ʧʦʚ'ʷʟʫʚʘʪʠ ʚʫʛʣʝʮʴ ʽ 

ʧʽʜʚʠʱʝʥʥʷ ʯʠʩʣʘ ʣʽʩʦʚʠʭ ʧʦʞʝʞ. ɺ ʮʽʣʦʤʫ ʟʤʽʥʘ ʢʣʽʤʘʪʫ ʤʦʞʝ ʚʧʣʠʥʫʪʠ ʥʘ: 

 - ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʤʦʨʷ, ʱʦ ʧʨʠʟʚʝʜʝ ʜʦ ʟʘʪʦʧʣʝʥʥʷ ʙʘʛʘʪʴʦʭ ʦʩʪʨʽʚʥʠʭ 

ʜʝʨʞʘʚ ʪʘ ʧʨʠʙʝʨʝʞʥʠʭ ʨʘʡʦʥʽʚ; 

- ʩʢʦʨʦʯʝʥʥʷ ʧʨʠʨʦʜʥʦʛʦ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ; 

-  ʟʤʝʥʰʝʥʥʷ  ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʫʛʽʜʴ ʫ ʙʘʛʘʪʴʦʭ ʨʝʛʽʦʥʘʭ; 

- ʧʦʩʠʣʝʥʥʷ ʝʢʩʪʨʝʤʘʣʴʥʠʭ ʧʦʛʦʜʥʠʭ ʷʚʠʱ - ʪʘʢʠʭ, ʷʢ ʧʦʚʝʥʽ, ʧʦʩʫʭʠ, 

ʩʤʝʨʯʽ ʡ ʫʨʘʛʘʥʠ. 

ɿʤʽʥʘ ʢʣʽʤʘʪʫ ʧʨʠʟʚʝʜʝ ʜʦ ʩʢʦʨʦʯʝʥʥʷ ʚʠʨʦʙʥʠʮʪʚʘ ʧʨʦʜʫʢʪʽʚ ʭʘʨʯʫʚʘʥʥʷ 

ʽ ʢʽʣʴʢʦʩʪʽ ʧʨʽʩʥʦʾ ʚʦʜʠ ʚ ʙʘʛʘʪʴʦʭ ʨʝʛʽʦʥʘʭ. ɺʠʢʣʠʢʘʥʝ ʧʽʜʚʠʱʝʥʥʷʤ 

ʪʝʤʧʝʨʘʪʫʨʠ ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʚʦʜʠ ʩʧʨʠʯʠʥʷʻ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʦʧʘʜʽʚ ʽ 

ʙʽʣʴʰ ʪʨʠʚʘʣʽ ʧʝʨʽʦʜʠ ʧʦʩʫʭʠ ʚ ʙʘʛʘʪʴʦʭ ʧʦʩʫʰʣʠʚʠʭ ʨʝʛʽʦʥʘʭ. ʅʝʩʪʘʯʘ ʧʨʽʩʥʦʾ 

ʚʦʜʠ ʤʦʞʝ ʚʠʢʣʠʢʘʪʠ ʩʝʨʡʦʟʥʽ ʢʦʥʬʣʽʢʪʠ. ɿʥʠʞʝʥʥʷ ʚʨʦʞʘʾʚ ʟʝʨʥʦʚʠʭ ʢʫʣʴʪʫʨ 

ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʛʦʣʦʜʫ ʚ ʨʽʟʥʠʭ ʯʘʩʪʠʥʘʭ ʩʚʽʪʫ, ʘ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʤʦʨʷ ʽ 

ʧʦʚʝʥʽ - ʜʦ ʩʢʦʨʦʯʝʥʥʷ ʽ ʟʘʩʦʣʝʥʥʷ ʦʨʥʠʭ ʟʝʤʝʣʴ (Lammi et al. 2000). 

ɼʘʥʽ ʚʠʤʽʨʶʚʘʥʴ, ʦʪʨʠʤʘʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʫʧʫʪʥʠʢʽʚ, ʪʝʤʧʝʨʘʪʫʨʘ 

ʛʣʠʙʠʥʥʠʭ ʰʘʨʽʚ ʚʦʜʠ ʚ ʦʢʝʘʥʽ, ʟʤʝʥʰʝʥʥʷ ʣʴʦʜʦʚʠʢʽʚ, ʪʘʥʝʥʥʷ ʘʡʩʙʝʨʛʽʚ ʽ 

ʰʘʨʫ ʚʽʯʥʦʾ ʤʝʨʟʣʦʪʠ ʚ ɸʣʷʩʮʽ ʽ ʽʥʰʠʭ ʧʽʚʥʽʯʥʠʭ ʨʘʡʦʥʘʭ ʪʫʥʜʨʠ, ʟʙʽʣʴʰʝʥʥʷ 

ʭʤʘʨʥʦʩʪʽ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʥʽʯʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ, ʨʘʥʥʽʡ ʧʦʯʘʪʦʢ ʬʦʪʦʩʠʥʪʝʟʫ 

ʨʦʩʣʠʥ ʚ ʇʽʚʥʽʯʥʽʡ ʧʽʚʢʫʣʽ, "ʧʝʨʝʤʽʱʝʥʥʷ" ʨʦʩʣʠʥ ʥʘ ʚʝʣʠʢʽ ʚʠʩʦʪʠ ʚ 

ʐʚʝʡʮʘʨʩʴʢʠʭ ʽ ɸʚʩʪʨʽʡʩʴʢʠʭ ɸʣʴʧʘʭ ʽ ʟʤʽʥʘ ʰʣʷʭʽʚ ʤʽʛʨʘʮʽʾ ʨʽʟʥʠʭ ʚʠʜʽʚ 

ʪʚʘʨʠʥ ʻ ʥʘʦʯʥʠʤʠ ʜʦʢʘʟʘʤʠ ʛʣʦʙʘʣʴʥʦʛʦ ʧʦʪʝʧʣʽʥʥʷ (Lammi et al. 2000). 

ʗʢʱʦ ʩʫʩʧʽʣʴʩʪʚʦ ʭʦʯʝ ʦʙʤʝʞʠʪʠ ʚʧʣʠʚ ʟʤʽʥʠ ʢʣʽʤʘʪʫ, ʜʦʧʫʩʪʠʚʰʠ 

ʧʽʜʚʠʱʝʥʥʷ ʩʝʨʝʜʥʴʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ɿʝʤʣʽ ʧʨʦʪʷʛʦʤ ʥʘʩʪʫʧʥʠʭ ʩʪʘ ʨʦʢʽʚ ʪʽʣʴʢʠ 

ʥʘ 1Á ʉ, ʚʤʽʩʪ ʉʆ2 ʚ ʘʪʤʦʩʬʝʨʽ, ʱʦ ʩʪʘʥʦʚʠʪʴ ʟʘʨʘʟ 360 ʯʘʩʪʠʥ ʥʘ ʤʽʣʴʡʦʥ, ʩʣʽʜ 

ʟʥʠʟʠʪʠ ʜʦ ʨʽʚʥʷ 348 ʯʘʩʪʠʥ ʥʘ ʤʽʣʴʡʦʥ (ʟʘ ʜʘʥʠʤʠ ʄʽʞʫʨʷʜʦʚʦʾ ʢʦʤʽʩʽʾ ʟ 

ʩʧʦʩʪʝʨʝʞʝʥʥʶ ʟʘ ʟʤʽʥʦʶ ʢʣʽʤʘʪʫ (IPCC)). ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʮʽʻʾ ʤʝʪʠ ʥʝʦʙʭʽʜʥʦ 

ʥʝʛʘʡʥʦ ʟʥʠʟʠʪʠ ʽʩʥʫʶʯʠʡ ʨʽʚʝʥʴ ʚʠʢʠʜʽʚ ʉʆ2 ʥʘ 50-70%. ɯʩʥʫʶʯʠʡ ʨʽʚʝʥʴ, ʱʦ 

ʩʪʘʥʦʚʠʪʴ 360 ʯʘʩʪʠʥ ʥʘ ʤʽʣʴʡʦʥ, ʤʦʞʥʘ ʟʙʝʨʝʛʪʠ ʚ ʪʦʤʫ ʚʠʧʘʜʢʫ, ʷʢʱʦ 

ʢʽʣʴʢʽʩʪʴ ʚʠʢʠʜʽʚ ʙʫʜʝ ʩʢʦʨʦʯʝʥʦ ʚʜʚʽʯʽ ʜʦ 2035 ʨʦʢʫ ʽ ʨʽʩʪ ʚʠʢʠʜʽʚ ʙʫʜʝ 

ʧʦʚʥʽʩʪʶ ʟʫʧʠʥʝʥʠʡ ʜʦ 2060 ʨʦʢʫ. ʇʽʩʣʷ ʮʴʦʛʦ ʙʫʜʝ ʧʦʪʨʽʙʥʦ ʟʘʙʝʟʧʝʯʠʪʠ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʠʩʦʢʦʝʬʝʢʪʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʱʦ ʟʚ'ʷʟʫʶʪʴ ʚʫʛʣʝʮʴ ʚ ʘʪʤʦʩʬʝʨʽ. 

ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʥʘʚʽʪʴ ʮʴʦʛʦ ʨʽʚʥʷ ʦʙʩʷʛ ʚʠʢʠʜʽʚ ʧʦʚʠʥʝʥ ʙʫʪʠ ʩʢʦʨʦʯʝʥʠʡ 
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ʥʘʡʙʣʠʞʯʠʤ ʯʘʩʦʤ ʽ ʟʤʝʥʰʝʥʠʡ ʚʜʚʽʯʽ. ɿʛʽʜʥʦ ʟ ʜʘʥʠʤʠ ʨʦʟʨʘʭʫʥʢʽʚ ʝʢʦʣʦʛʽʯʥʘ 

ʥʦʨʤʘ ʚʠʢʠʜʽʚ ʘʙʦ ʜʦʧʫʩʪʠʤʘ ʤʝʞʘ ʚʠʢʠʜʽʚ ʉʆ2 ʩʪʘʥʦʚʠʪʴ 1,7 ʪ ʥʘ ʜʫʰʫ 

ʥʘʩʝʣʝʥʥʷ ʚ ʨʽʢ. ʅʘʧʨʠʢʣʘʜ, ʫ ʌʽʥʣʷʥʜʽʾ ʥʘ ʢʦʞʥʦʛʦ ʞʠʪʝʣʷ ʧʨʠʧʘʜʘʻ ʚ 

ʩʝʨʝʜʥʴʦʤʫ ʙʣʠʟʴʢʦ 12 ʪ ʚʠʢʠʜʽʚ ʉʆ2 ʚ ʘʪʤʦʩʬʝʨʫ ʥʘ ʨʽʢ (Lammi et al. 2000). 

ʋ ʧʨʦʤʠʩʣʦʚʦ ʨʦʟʚʠʥʝʥʠʭ ʢʨʘʾʥʘʭ, ʪʘʢʠʭ ʷʢ ʌʽʥʣʷʥʜʽʷ, ʚʠʢʠʜʠ ʚʽʜ 

ʚʠʨʦʙʥʠʮʪʚʘ ʝʥʝʨʛʽʾ ʩʢʣʘʜʘʶʪʴ 75% ʩʫʤʘʨʥʠʭ ʚʠʢʠʜʽʚ ʜʚʦʦʢʠʩʫ ʚʫʛʣʝʮʶ. 

ʂʽʣʴʢʽʩʪʴ ʚʠʢʠʜʽʚ ʤʦʞʝ ʙʫʪʠ ʟʥʠʞʝʥʦ ʤʘʡʞʝ ʥʘ 90% ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʘʢʠʭ 

ʪʝʭʥʽʯʥʠʭ ʟʘʭʦʜʽʚ: 

- ʩʢʦʨʦʯʝʥʥʷ ʩʧʦʞʠʚʘʥʥʷ ʝʥʝʨʛʽʾ ʥʘ 50% ʟʘ ʨʘʭʫʥʦʢ ʧʽʜʚʠʱʝʥʥʷ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʥʝʨʛʽʾ; 

- ʟʙʽʣʴʰʝʥʥʷ ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʪʝʧʣʦʚʦʾ ʪʘ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ; 

- ʟʙʽʣʴʰʝʥʥʷ ʩʪʫʧʝʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʥʦʚʣʶʚʘʥʠʭ ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ, ʪʦʙʪʦ 

ʜʝʨʝʚʠʥʠ, ʚʽʪʨʦʚʦʾ ʪʘ ʩʦʥʷʯʥʦʾ ʝʥʝʨʛʽʾ. 

ɹʽʦʧʘʣʠʚʦ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʙʽʣʴʰ ʚʠʩʦʢʠʤʠ ʧʠʪʦʤʠʤʠ ʚʠʢʠʜʘʤʠ 

ʜʚʦʦʢʠʩʫ ʚʫʛʣʝʮʶ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʚʠʢʦʧʥʠʤʠ ʚʠʜʘʤʠ ʧʘʣʠʚʘ, ʷʢʽ ʤʘʶʪʴ ʚʠʩʦʢʫ 

ʯʘʩʪʢʫ ʚʦʜʥʶ ʚ ʝʥʝʨʛʝʪʠʯʥʦʤʫ ʟʤʽʩʪʽ ʧʘʣʠʚʘ. ʆʜʥʘʢ ʙʽʦʧʘʣʠʚʦ ʥʝ ʟʙʽʣʴʰʫʻ 

ʚʤʽʩʪʫ ʉʆ2 ʚ ʘʪʤʦʩʬʝʨʽ. ʂʽʣʴʢʽʩʪʴ ʉʆ2, ʱʦ ʚʠʜʽʣʷʻʪʴʩʷ ʧʨʠ ʟʛʦʨʷʥʥʽ ʙʽʦʧʘʣʠʚʘ, 

ʜʦʨʽʚʥʶʻ ʢʽʣʴʢʦʩʪʽ ʉʆ2, ʱʦ ʧʦʛʣʠʥʘʻʪʴʩʷ ʨʦʩʣʠʥʘʤʠ. ɿʝʣʝʥʽ ʨʦʩʣʠʥʠ, ʪʘʢʽ ʷʢ 

ʜʝʨʝʚʘ, ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʚʫʛʣʝʮʴ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʥʦʚʦʾ ʙʽʦʤʘʩʠ ʚ ʧʨʦʮʝʩʽ 

ʬʦʪʦʩʠʥʪʝʟʫ. ɼʝʷʢʠʡ ʚʥʝʩʦʢ ʫ ʚʠʢʠʜʠ ʉʆ2 ʚʥʦʩʷʪʴ ʪʽʣʴʢʠ ʤʘʰʠʥʠ ʽ 

ʦʙʣʘʜʥʘʥʥʷ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʨʠ ʚʠʨʦʱʫʚʘʥʥʽ ʪʘ ʟʙʠʨʘʥʥʽ ʙʽʦʤʘʩʠ.  

ʂʨʽʤ ʪʝʭʥʽʯʥʠʭ ʟʘʭʦʜʽʚ ʫ ʙʦʨʦʪʴʙʽ ʟʽ ʟʤʽʥʦʶ ʢʣʽʤʘʪʫ, ʤʠ ʪʘʢʦʞ ʤʦʞʝʤʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʨʷʜ ʧʦʣʽʪʠʯʥʠʭ ʽ ʬʽʥʘʥʩʦʚʠʭ ʟʘʭʦʜʽʚ, ʪʘʢʠʭ ʷʢ: 

- ʮʽʣʴʦʚʝ ʦʧʦʜʘʪʢʫʚʘʥʥʷ, ʱʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʫ ʚʽʜʥʦʰʝʥʥʽ ʚʠʢʠʜʽʚ ʉʆ2, 

ʤʦʞʝ ʟʥʠʟʠʪʠ ʨʽʚʝʥʴ ʚʠʢʠʜʽʚ ʉʆ2; 

- ʥʘʜʘʥʥʷ ʜʝʨʞʘʚʥʠʭ ʩʫʙʩʠʜʽʡ, ʥʘʜʘʥʥʷ ʧʽʜʪʨʠʤʢʠ ʪʘ ʨʦʟʨʦʙʢʘ 

ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʚ ʩʬʝʨʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʽʜʥʦʚʣʶʚʘʥʠʭ ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ; 

-  ʢʦʤʧʣʝʢʩʥʝ ʧʣʘʥʫʚʘʥʥʷ ʚ ʩʬʝʨʽ ʝʥʝʨʛʝʪʠʢʠ, ʱʦ ʧʝʨʝʜʙʘʯʘʻ 

ʩʫʙʩʠʜʫʚʘʥʥʷ ʧʨʦʝʢʪʽʚ ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ ʪʘ ʚʠʨʦʙʥʠʮʪʚʘ ʝʥʝʨʛʽʾ; 

- ʚʩʪʘʥʦʚʣʝʥʥʷ ʟʘʛʘʣʴʥʦʜʝʨʞʘʚʥʠʭ ʮʽʣʴʦʚʠʭ ʧʦʢʘʟʥʠʢʽʚ ʨʽʚʥʷ ʚʠʢʠʜʽʚ ʜʣʷ 

ʨʽʟʥʠʭ ʛʘʣʫʟʝʡ ʽ ʢʦʤʧʘʥʽʡ ʟ ʥʘʢʣʘʜʝʥʥʷʤ ʩʘʥʢʮʽʡ ʫ ʨʘʟʽ ʾʭ ʧʦʨʫʰʝʥʥʷ. ʉʣʽʜ 

ʪʘʢʦʞ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʧʦʥʦʚʣʶʚʘʥʽ ʜʞʝʨʝʣʘ ʝʥʝʨʛʽʾ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʨʦʩʣʠʥʥʘ 

ʙʽʦʤʘʩʘ, ʚʽʜʽʛʨʘʶʪʴ ʘʙʦ ʤʦʞʫʪʴ ʚʽʜʽʛʨʘʚʘʪʠ ʚʠʟʥʘʯʘʣʴʥʫ ʨʦʣʴ ʫ ʟʥʠʞʝʥʥʽ ʨʽʚʥʷ 

ʚʠʢʠʜʽʚ. ɽʥʝʨʛʝʪʠʯʥʽ ʧʣʘʥʪʘʮʽʾ  ʤʦʞʫʪʴ ʩʪʘʪʠ ʝʬʝʢʪʠʚʥʠʤ ʯʠʥʥʠʢʦʤ ʚ ʙʦʨʦʪʴʙʽ 

ʟ ʛʣʦʙʘʣʴʥʦʶ ʟʘʛʨʦʟʦʶ ʟʤʽʥʠ ʢʣʽʤʘʪʫ. 
 

ʆʢʠʩʣʝʥʥʷ. ɺʠʜʽʣʝʥʥʷ ʜʚʦʦʢʠʩʫ ʩʽʨʢʠ (Sʆ2) ʽ ʜʚʦʦʢʠʩʫ ʘʟʦʪʫ (NO2) ʻ 

ʦʩʥʦʚʥʠʤʠ ʧʨʠʯʠʥʘʤʠ ʦʢʠʩʣʝʥʥʷ ʦʟʝʨ ʪʘ ʽʥʰʠʭ ʚʦʜʥʠʭ ʦʙ'ʻʢʪʽʚ, ʘ ʪʘʢʦʞ ʣʽʩʽʚ ʽ 

ˇʨʫʥʪʽʚ. 

ɺʫʛʽʣʣʷ ʽ ʥʘʬʪʘ ʚʠʜʦʙʫʚʘʶʪʴʩʷ ʟ-ʧʽʜ ʧʦʚʝʨʭʥʽ ʟʝʤʣʽ. ɿʘ ʩʧʘʣʶʚʘʥʥʷ ʮʠʭ 

ʚʠʜʽʚ ʚʠʢʦʧʥʦʛʦ ʧʘʣʠʚʘ ʚʠʜʽʣʷʻʪʴʩʷ ʩʽʨʢʘ, ʷʢʘ ʧʦʪʽʤ ʚʠʧʘʜʘʻ ʥʘ ʧʦʚʝʨʭʥʶ ʟʝʤʣʽ 

ʨʘʟʦʤ ʟ ʜʦʱʝʤ ʫ ʚʠʛʣʷʜʽ ʩʽʨʯʘʥʦʾ ʢʠʩʣʦʪʠ (H2SO4). ʉʧʘʣʶʚʘʥʥʷ ʜʝʨʝʚʥʦʛʦ 

ʧʘʣʠʚʘ ʤʘʻ ʥʝʟʥʘʯʥʠʡ ʚʧʣʠʚ ʥʘ ʢʽʣʴʢʽʩʪʴ ʩʽʨʢʠ (S), ʷʢʘ ʚʠʧʘʜʘʻ ʥʘ ʧʦʚʝʨʭʥʶ 
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ʟʝʤʣʽ. ʂʽʣʴʢʽʩʪʴ ʩʽʨʢʠ, ʷʢʘ ʚʠʜʽʣʷʻʪʴʩʷ ʧʨʠ ʛʦʨʽʥʥʽ ʜʝʨʝʚʠʥʠ, ʧʨʘʢʪʠʯʥʦ 

ʜʦʨʽʚʥʶʻ ʢʽʣʴʢʦʩʪʽ ʩʽʨʢʠ, ʱʦ ʧʦʛʣʠʥʘʻʪʴʩʷ ʟʨʦʩʪʘʶʯʠʤʠ ʜʝʨʝʚʘʤʠ. 

ʆʜʥʘʢ ʟʘʛʦʪʽʚʣʷ ʣʽʩʦʩʽʯʥʠʭ ʚʽʜʭʦʜʽʚ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʜʝʷʢʦʛʦ ʟʙʽʣʴʰʝʥʥʷ 

ʢʠʩʣʦʪʥʦʩʪʽ ˇʨʫʥʪʫ, ʦʩʢʽʣʴʢʠ ʢʘʪʽʦʥʠ ʣʫʛʫ (NH4 +, Ca2 +, K +), ʱʦ ʟʚ'ʷʟʫʶʪʴʩʷ 

ʜʝʨʝʚʠʥʦʶ ʟʨʦʩʪʘʶʯʠʭ ʜʝʨʝʚ, ʚʠʜʘʣʷʶʪʴʩʷ ʟ ʣʽʩʫ ʽ ʥʝ ʧʦʪʨʘʧʣʷʶʪʴ ʫ ˇʨʫʥʪ, ʱʦ 

ʟʘʟʚʠʯʘʡ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʨʠ ʧʘʜʽʥʥʽ ʜʝʨʝʚ ʧʽʜ ʯʘʩ ʣʽʩʦʚʠʭ ʧʦʞʝʞ. ʊʦʤʫ ʟʘʛʦʪʽʚʣʷ 

ʣʽʩʦʩʽʯʥʠʭ ʚʽʜʭʦʜʽʚ ʥʝ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʥʘ ˇʨʫʥʪʘʭ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ 

ʥʠʟʴʢʦʶ ʩʪʽʡʢʽʩʪʶ ʜʦ ʟʤʽʥʠ ʢʠʩʣʦʪʥʦʩʪʽ. ʅʘʡʙʽʣʴʰ ʥʠʟʴʢʫ ʤʘʶʪʴ ˇʨʫʥʪʠ 

ʙʽʦʪʦʧʽʚ ʟ ʥʠʟʴʢʠʤ ʚʤʽʩʪʦʤ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ - ʪʘʢʽ, ʷʢ ʜʽʣʷʥʢʠ ʧʫʩʪʦʢ, 

ʛʨʘʚʽʡʥʽ ʪʘ ʧʽʱʘʥʽ ˇʨʫʥʪʠ. 

ʋ ʜʝʷʢʠʭ ʨʘʡʦʥʘʭ ʟ ʚʠʩʦʢʦʶ ʢʦʥʮʝʥʪʨʘʮʽʻʶ ʧʨʦʤʠʩʣʦʚʠʭ ʧʽʜʧʨʠʻʤʩʪʚ, ʜʝ 

ʥʘ ʧʦʚʝʨʭʥʶ ʟʝʤʣʽ ʚʠʧʘʜʘʻ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʘʟʦʪʫ, ʟʘʛʦʪʽʚʣʷ ʣʽʩʦʩʽʯʥʠʭ ʚʽʜʭʦʜʽʚ 

ʤʦʞʝ ʥʘʜʘʚʘʪʠ ʧʦʟʠʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʙʘʣʘʥʩ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ ʫ ˇʨʫʥʪʘʭ 

(SVEBIO 1998). 
 

ɼʝʪʦʢʩʠʢʘʮʽʷ. ɹʘʛʘʪʦ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ - ʪʘʢʽ, ʥʘʧʨʠʢʣʘʜ, ʷʢ ʨʪʫʪʴ (Hg), 

ʤʽʜʴ (Cu), ʢʘʜʤʽʡ (Cd) - ʪʦʢʩʠʯʥʽ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʣʶʜʝʡ ʽ ʪʚʘʨʠʥ. ʇʨʦʪʝ ʜʝʷʢʽ 

ʟ ʮʠʭ ʨʝʯʦʚʠʥ ʫ ʜʫʞʝ ʤʘʣʠʭ ʢʽʣʴʢʦʩʪʷʭ ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʦʨʤʘʣʴʥʦʾ 

ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʨʦʩʣʠʥ ʽ ʪʚʘʨʠʥ. ɺʩʽ ʚʠʜʠ ʧʘʣʠʚʘ ʤʽʩʪʷʪʴ ʚʘʞʢʽ ʤʝʪʘʣʠ. ʆʜʥʘʢ, 

ʪʘʢ ʷʢ ʚʤʽʩʪ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ ʫ ʜʝʨʝʚʥʦʾ ʙʽʦʤʘʩʠ ʟʥʘʯʥʦ ʥʠʞʯʝ, ʥʽʞ ʫ ʚʫʛʽʣʣʽ ʽ 

ʪʦʨʬʽ, ʮʝʡ ʧʦʢʘʟʥʠʢ ʥʝ ʚʽʜʥʦʩʷʪʴ ʜʦ ʯʠʩʣʘ ʢʨʠʪʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ, ʥʘʧʨʠʢʣʘʜ, 

ʧʨʠ ʫʪʠʣʽʟʘʮʽʾ ʜʝʨʝʚʥʦʾ ʟʦʣʠ (SVEBIO 1998). 

 

1.5. ɺʠʢʦʨʠʩʪʘʥʥʷ ʙʽʦʤʘʩʠ ʚ ʧʘʣʠʚʦ-ʝʥʝʨʛʝʪʠʯʥʽʡ ʛʘʣʫʟʽ 
 

ɹʽʦʤʘʩʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʦʨʛʘʥʽʯʥʠʭ ʪʚʝʨʜʠʭ ʨʝʯʦʚʠʥ ʨʦʩʣʠʥʥʦʛʦ 

ʧʦʭʦʜʞʝʥʥʷ - ʪʘʢʠʭ ʷʢ ʯʘʛʘʨʥʠʢʠ, ʜʝʨʝʚʘ, ʟʣʘʢʦʚʽ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʽ 

ʢʫʣʴʪʫʨʠ. ɹʽʦʤʘʩʘ, ʷʢʘ ʘʢʫʤʫʣʶʻ ʚ ʩʦʙʽ ʩʦʥʷʯʥʫ ʝʥʝʨʛʽʶ ʫ ʬʦʨʤʽ ʚʫʛʣʝʚʦʜʥʽʚ 

ʨʦʩʣʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ, ʩʣʫʞʠʪʴ ʚʠʭʽʜʥʦʶ ʩʠʨʦʚʠʥʦʶ ʜʣʷ ʚʠʨʦʙʣʝʥʥʷ 

ʙʽʦʧʘʣʠʚʘ ʚ ʪʚʝʨʜʦʤʫ, ʨʽʜʢʦʤʫ ʽ ʛʘʟʦʧʦʜʽʙʥʦʤʫ ʚʠʛʣʷʜʽ. ɺ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʪʝʭʥʦʣʦʛʽʾ ʧʝʨʝʨʦʙʢʠ ʙʽʦʤʘʩʫ ʚʚʘʞʘʶʪʴʩʷ ʦʜʥʠʤ ʟ ʥʘʡʙʽʣʴʰ ʯʠʩʪʠʭ ʚʠʜʽʚ 

ʧʘʣʠʚʘ ʚ ʙʘʛʘʪʴʦʭ ʢʨʘʾʥʘʭ ʩʚʽʪʫ ʽ ʨʦʟʛʣʷʜʘʶʪʴ ʷʢ ʧʝʨʩʧʝʢʪʠʚʥʝ ʜʞʝʨʝʣʦ ʝʥʝʨʛʽʾ 

ʥʘ ʥʘʡʙʣʠʞʯʝ ʤʘʡʙʫʪʥʻ. ʑʦʨʽʯʥʠʡ ʧʦʪʝʥʮʽʘʣ ʙʽʦʤʘʩʠ, ʱʦ ʚʽʜʥʦʚʣʶʻʪʴʩʷ, 

ʦʮʽʥʶʻʪʴʩʷ ʚ 10 ʨʘʟʽʚ ʚʠʱʝ ʩʚʽʪʦʚʦʛʦ ʚʠʜʦʙʫʪʢʫ ʚʠʢʦʧʥʠʭ ʧʘʣʠʚ, ʪʦʤʫ ʻ 

ʧʝʨʩʧʝʢʪʠʚʥʦʶ ʪʘ ʝʢʦʥʦʤʽʯʥʦ ʝʬʝʢʪʠʚʥʦʶ ʩʠʨʦʚʠʥʦʶ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ 

ʙʽʦʧʘʣʠʚʘ. ʇʦʨʷʜ ʟ ʝʢʦʥʦʤʽʯʥʦʶ ʜʦʮʽʣʴʥʽʩʪʶ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʽʦʤʘʩʠ 

ʟʙʝʨʽʛʘʶʪʴʩʷ ʧʨʠʨʦʜʥʽ ʨʝʩʫʨʩʠ, ʢʘʨʜʠʥʘʣʴʥʦ ʚʠʨʽʰʫʻʪʴʩʷ ʧʨʦʙʣʝʤʘ ʚʠʢʠʜʽʚ 

ʧʘʨʥʠʢʦʚʦʛʦ ʛʘʟʫ ʉʆ2, ʟʤʝʥʰʫʻʪʴʩʷ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʠ ʚʠʢʠʜʘʤʠ SO2, 

Nʆʭ. 

ʃʽʛʥʦʮʝʣʶʣʦʟʥʘ ʙʽʦʤʘʩʘ ʻ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʤ ʤʘʪʝʨʽʘʣʦʤ ʫ ʩʚʽʪʽ, ʾʾ 

ʩʧʝʢʪʨ ʻ ʜʫʞʝ ʰʠʨʦʢʠʤ - ʚʽʜ ʨʽʟʥʦʛʦ ʚʠʜʫ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʚʽʜʭʦʜʽʚ ʜʦ 

ʩʧʝʮʽʘʣʴʥʦ ʚʠʨʦʱʝʥʦʾ ʙʽʦʤʘʩʠ ʥʘ ʦʩʥʦʚʽ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʠʭ ʜʝʨʝʚʠʥʥʠʭ ʪʘ 

ʟʣʘʢʦʚʠʭ ʢʫʣʴʪʫʨ. ʃʽʛʥʦʮʝʣʶʣʦʟʥʘ ʩʠʨʦʚʠʥʘ ʩʢʣʘʜʘʻʪʴʩʷ ʚ ʦʩʥʦʚʥʦʤʫ ʟ 

ʚʫʛʣʝʚʦʜʥʠʭ ʧʦʣʽʤʝʨʽʚ ʮʝʣʶʣʦʟʠ, ʛʝʤʽʮʝʣʶʣʦʟʠ ʪʘ ʬʝʥʦʣʴʥʠʭ - ʣʽʛʥʽʥʫ. ɺ 

ʩʢʣʘʜʽ ʙʽʦʤʘʩʠ ʪʘʢʦʞ ʧʨʠʩʫʪʥʽ ʚ ʥʠʟʴʢʠʭ ʢʦʥʮʝʥʪʨʘʮʽʷʭ ʨʽʟʥʠʭ ʽʥʰʽ ʩʧʦʣʫʢʠ, 
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ʪʘʢʽ ʷʢ ʙʽʣʢʠ, ʢʠʩʣʦʪʠ, ʩʦʣʽ ʪʘ ʤʽʥʝʨʘʣʠ. ɽʥʝʨʛʽʷ ʙʽʦʤʘʩʠ, ʤʘʻ ʩʫʪʪʻʚʽ ʧʝʨʝʚʘʛʠ 

ʧʦʨʽʚʥʷʥʦ ʟ ʚʠʢʦʧʥʠʤʠ ʚʠʜʘʤʠ ʧʘʣʠʚʘ ʽ ʨʷʜʦʤ ʽʥʰʠʭ ʧʦʥʦʚʣʶʚʘʥʠʭ ʜʞʝʨʝʣ 

ʝʥʝʨʛʽʾ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʝʥʝʨʛʦʧʦʩʪʘʯʘʥʥʷ, ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʞʠʪʪʷ, ʧʽʜʚʠʱʝʥʥʷ 

ʜʦʙʨʦʙʫʪʫ ʪʘ ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ ʙʽʜʥʦʩʪʽ. 

ɽʥʝʨʛʝʪʠʯʥʽ ʩʠʩʪʝʤʠ ʥʘ ʦʩʥʦʚʽ ʙʽʦʤʘʩʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʦʪʝʥʮʽʡʥʠʡ 

ʤʝʭʘʥʽʟʤ ʫʩʫʥʝʥʥʷ ʙʽʜʥʦʩʪʽ ʚ ʩʽʣʴʩʴʢʽʡ ʤʽʩʮʝʚʦʩʪʽ, ʦʜʥʦʯʘʩʥʦ ʩʧʨʠʷʶʯʠ 

ʩʪʘʣʦʤʫ ʨʦʟʚʠʪʢʫ ʪʘ ʦʭʦʨʦʥʽ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʽ ʦʪʨʠʤʫʶʪʴ ʚʩʝ 

ʙʽʣʴʰʦʾ ʫʚʘʛʠ ʚ ʫʩʴʦʤʫ ʩʚʽʪʽ. ʉʝʨʝʜ ʦʩʥʦʚʥʠʭ ʧʨʠʯʠʥ ʧʦʜʽʙʥʦʾ ʫʚʘʛʠ ʚʘʨʪʦ 

ʚʽʜʟʥʘʯʠʪʠ ʚʠʯʝʨʧʥʽʩʪʴ ʚʠʢʦʧʥʠʭ ʚʠʜʽʚ ʧʘʣʠʚʘ. ʌʦʨʤʫʚʘʥʥʷ ʚʠʢʦʧʥʦʛʦ 

ʧʘʣʠʚʘ ʚʽʜʙʫʚʘʣʦʩʷ ʚ ʭʦʜʽ ʛʝʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʛʣʠʙʦʢʦ ʧʽʜ ʟʝʤʣʝʶ 

ʧʨʦʪʷʛʦʤ ʤʽʣʴʡʦʥʽʚ ʨʦʢʽʚ. ʍʦʯʘ ʚʠʢʦʧʥʝ ʧʘʣʠʚʦ ʪʘʢʦʞ ʤʘʻ ʨʦʩʣʠʥʥʝ 

ʧʦʭʦʜʞʝʥʥʷ, ʡʦʛʦ ʥʝ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʜʦ ʧʦʥʦʚʣʶʚʘʥʠʭ ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ 

ʯʝʨʝʟ ʧʦʚʽʣʴʥʠʡ ʧʨʦʮʝʩ ʫʪʚʦʨʝʥʥʷ ʪʘʢʦʛʦ ʧʘʣʠʚʘ. ʅʝʤʠʥʫʯʠʤ ʻ 

ʚʠʯʝʨʧʘʥʽʩʪʴ ʟʘʧʘʩʽʚ ʚʠʢʦʧʥʦʛʦ ʧʘʣʠʚʘ, ʦʩʦʙʣʠʚʦ ʟʘʧʘʩʽʚ ʥʘʬʪʠ ʪʘ ʛʘʟʫ. 

ɿʘ ʽʩʥʫʶʯʠʤʠ ʦʮʽʥʢʘʤʠ ʟʘʧʘʩʠ ʥʘʷʚʥʠʭ ʥʘ ʟʝʤʣʽ ʚʫʛʣʝʚʦʜʥʽʚ 

ʚʠʯʝʨʧʘʶʪʴʩʷ ʯʝʨʝʟ 50-100 ʨʦʢʽʚ ʟʘʣʝʞʥʦ ʚʽʜ ʪʦʛʦ, ʷʢ ʙʫʜʫʪʴ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ. ʆʩʚʦʻʥʥʷ ʥʦʚʠʭ ʨʦʜʦʚʠʱ ʚ ʜʘʥʠʡ ʯʘʩ ʻ 

ʥʘʜʟʚʠʯʘʡʥʦ ʩʢʣʘʜʥʠʤ ʯʝʨʝʟ ʚʽʜʩʫʪʥʽʩʪʴ ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʚʠʜʦʙʫʪʢʫ 

ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ ʪʝʭʥʦʣʦʛʽʡ ʫ ʟʚ'ʷʟʢʫ ʟ ʪʠʤ, ʱʦ ʚʦʥʠ ʟʘʣʷʛʘʶʪʴ ʥʘ 

ʚʝʣʠʢʽʡ ʛʣʠʙʠʥʽ, ʱʦ ʧʦʪʨʝʙʫ ̒ ʙʽʣʴʰʝ ʨʝʩʫʨʩʽʚ ʪʘ ʢʘʧʽʪʘʣʦʚʢʣʘʜʝʥʴ 

(VTT Energia 1999). 

ɹʽʦʤʘʩʘ ʻ ʥʘʡʙʽʣʴʰ ʚʘʞʣʠʚʠʤ ʧʦʥʦʚʣʶʚʘʥʠʤ ʜʞʝʨʝʣʦʤ ʝʥʝʨʛʽʾ ʚ 

ɭʚʨʦʧʽ ï ʙʽʦʝʥʝʨʛʽʷ ʩʪʘʥʦʚʠʪʴ ʙʣʠʟʴʢʦ 60% ʚʽʜ ʚʘʣʦʚʦʛʦ ʦʙʩʷʛʫ 

ʩʧʦʞʠʚʘʥʥʷ ʝʥʝʨʛʽʾ, ʱʦ ʚʠʨʦʙʣʷʻʪʴʩʷ ʟ ʧʦʥʦʚʣʶʚʘʥʠʭ ʜʞʝʨʝʣ ʚ ɭʚʨʦʧʽ. 

ɹʽʦʝʥʝʨʛʽʷ ʚʽʜʽʛʨʘʻ ʚʘʞʣʠʚʫ ʨʦʣʴ ʚ ʝʢʦʥʦʤʽʮʽ ʧʽʚʥʽʯʥʦʻʚʨʦʧʝʡʩʴʢʠʭ 

ʢʨʘʾʥ. ʋ ʌʽʥʣʷʥʜʽʾ, ʐʚʝʮʽʾ ʪʘ ɸʚʩʪʨʽʾ ʙʽʣʴʰʝ 12% ʩʧʦʞʠʚʘʥʥʷ 

ʩʪʘʥʦʚʠʪʴ ʙʽʦʝʥʝʨʛʽʷ ʽ ʦʩʦʙʣʠʚʦ ʝʥʝʨʛʽʷ, ʱʦ ʦʪʨʠʤʫʻʪʴʩʷ ʟ ʙʽʦʤʘʩʠ. 

ɿʘʤʽʱʝʥʥʷ ʚʠʢʦʧʥʠʭ ʚʠʜʽʚ ʧʘʣʠʚʘ ʙʽʦʤʘʩʦʶ ʟʥʠʞʫʻ ʨʽʚʝʥʴ 

ʰʢʽʜʣʠʚʠʭ ʚʠʢʠʜʽʚ ʚ ʧʨʦʮʝʩʽ ʚʠʨʦʙʥʠʮʪʚʘ ʝʥʝʨʛʽʾ ʽ ʩʧʨʘʚʣʷʻ 

ʧʦʟʠʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʨʽʚʝʥʴ ʟʘʡʥʷʪʦʩʪʽ ʤʽʩʮʝʚʦʛʦ ʥʘʩʝʣʝʥʥʷ. 

ʅʝʦʙʭʽʜʥʦʶ ʫʤʦʚʦʶ ʟʙʽʣʴʰʝʥʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʽʦʤʘʩʠ ʚ ʢʨʘʾʥʘʭ, ʱʦ 

ʟʘʧʨʦʚʘʜʞʫʶʪʴ ʥʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʱʫʚʘʥʥʷ ʙʽʦʤʘʩʠ ʝʥʝʨʛʝʪʠʯʥʠʭ 

ʢʫʣʴʪʫʨ, ʻ ʧʦʙʫʜʦʚʘ ʧʦʚʥʦʛʦ ʚʠʨʦʙʥʠʯʦ-ʟʙʫʪʦʚʦʛʦ ʮʠʢʣʫ ʚʽʜ 

ʚʠʨʦʙʥʠʮʪʚʘ ʽ ʨʦʟʧʦʜʽʣʫ ʧʘʣʠʚʘ ʜʦ ʚʠʨʦʙʥʠʮʪʚʘ ʽ ʨʦʟʧʦʜʽʣʫ ʝʥʝʨʛʽʾ.  

ʅʘ ʜʘʥʠʡ ʯʘʩ ʫ ʩʚʽʪʽ ʢʽʣʴʢʽʩʪʴ ʩʧʦʞʠʚʘʥʦʾ ʝʥʝʨʛʽʾ ʟ ʚʽʜʥʦʚʣʶʚʘʥʠʭ ʜʞʝʨʝʣ 

ʥʘ ʦʩʥʦʚʽ ʙʽʦʧʘʣʠʚʘ ʩʢʣʘʜʘʻ ʙʣʠʟʴʢʦ 15% ʧʦʨʽʚʥʷʥʦ ʟ ʽʥʰʠʤʠ ʚʠʜʘʤʠ ʝʥʝʨʛʽʾ. ɺ 

ʦʢʨʝʤʠʭ  ʻʚʨʦʧʝʡʩʴʢʠʭ ʢʨʘʾʥʘʭ ʚʥʝʩʦʢ ʙʽʦʧʘʣʠʚʘ ʚ ʟʘʛʘʣʴʥʦʤʫ ʩʧʦʞʠʚʘʥʥʽ 

ʧʝʨʚʠʥʥʠʭ ʝʥʝʨʛʦʥʦʩʽʾʚ ʩʪʘʥʦʚʠʪʴ ʟʥʘʯʥʫ ʯʘʩʪʢʫ ï ʚ ɼʘʥʽʾ - 8%, ʐʚʝʮʽʾ - 19%, 

ʌʽʥʣʷʥʜʽʾ - 22%, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʚʦʥʠ ʤʘʶʪʴ ʟʥʘʯʥʽ ʟʘʧʘʩʠ ʚʠʢʦʧʥʠʭ 

ʚʫʛʣʝʚʦʜʥʽʚ. ɿʘ ʽʩʥʫʶʯʠʤʠ ʦʮʽʥʢʘʤʠ ʚ ʋʢʨʘʾʥʽ ʯʘʩʪʢʘ ɺɼɽ ʥʝ ʧʝʨʝʚʠʱʫʻ 2,7% 

ʚʽʜ ʦʙʩʷʛʽʚ ʚʠʨʦʙʣʝʥʦʾ ʝʥʝʨʛʽʾ. ɺ ɽʥʝʨʛʝʪʠʯʥʽʡ ʩʪʨʘʪʝʛʽʾ ʋʢʨʘʾʥʠ ʜʦ 2030 ʨ 

ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ ʾʾ ʟʙʽʣʴʰʝʥʥʷ ʜʦ 10 %. ʊʦʤʫ ʚ ʦʩʥʦʚʽ ʧʨʽʦʨʠʪʝʪʽʚ ʦʥʦʚʣʝʥʦʾ 

ʩʪʨʘʪʝʛʽʾ ʻ:  

- ʨʘʮʽʦʥʘʣʴʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽ ʟʥʠʞʝʥʥʷ ʪʝʤʧʽʚ ʟʨʦʩʪʘʥʥʷ ʩʧʦʞʠʚʘʥʥʷ 
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ʥʘʚ̫ʥʠʭ ʨʝʩʫʨʩʽʚ ʚʠʢʦʧʥʦʛʦ ʧʘʣʠʚʘ ʪʘ ʟʘʣʫʯʝʥʥʷ ʚ ʧʘʣʠʚʥʦ-ʝʥʝʨʛʝʪʠʯʥʠʡ 

ʙʘʣʘʥʩ ʚʽʜʥʦʚʣʶʚʘʣʴʥʠʭ ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ;  

- ʟʥʠʞʝʥʥʷ ʪʝʤʧʽʚ ʟʨʦʩʪʘʥʥʷ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ 

ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ ʽ ʧʨʦʪʠʜʽʷ ʢʣʽʤʘʪʠʯʥʠʤ ʟʤʽʥʘʤ ʧʨʠ ʥʝʦʙʭʽʜʥʦʩʪʽ 

ʟʘʜʦʚʦʣʝʥʥʷ ʟʨʦʩʪʘʶʯʦʛʦ ʩʧʦʞʠʚʘʥʥʷ ʝʥʝʨʛʽʾ.  

ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʥʘʤʽʯʝʥʠʭ ʦʙʩʷʛʽʚ ʚʠʨʦʙʥʠʮʪʚʘ ʝʥʝʨʛʽʾ ʥʘ ʙʘʟʽ 

ʚʽʜʥʦʚʣʶʚʘʥʠʭ ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ ʥʝʦʙʭʽʜʥʦ ʚʞʝ ʚ ʥʘʡʢʦʨʦʪʰʠʡ ʧʝʨʽʦʜ ʟʙʽʣʴʰʠʪʠ 

ʧʣʦʱʽ ʚʠʨʦʱʫʚʘʥʥʷ ʙʽʦʝʥʝʨʛʝʪʠʯʥʠʭ ʢʫʣʴʪʫʨ ʫ ʜʝʢʽʣʴʢʘ ʨʘʟʽʚ ʪʘ ʟʘʙʝʟʧʝʯʠʪʠ 

ʚʚʝʜʝʥʥʷ ʛʝʥʝʨʫʶʯʠʭ ʦʙ'ʻʢʪʽʚ ʪʝʧʣʦʚʠʭ ʝʣʝʢʪʨʦʩʪʘʥʮʽʡ, ʱʦ ʧʨʘʮʶʶʪʴ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʙʽʦʤʘʩʠ ʪʘ ʙʽʦʧʘʣʠʚʘ. 

ʆʜʥʠʤ ʟ ʥʘʧʨʷʤʽʚ ʻ ʚʠʨʦʱʫʚʘʥʥʷ ʙʽʦʤʘʩʠ ʥʘ ʦʩʥʦʚʽ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʠʭ 

ʩʦʨʪʽʚ ʪʘ ʛʽʙʨʠʜʽʚ ʝʥʝʨʛʝʪʠʯʥʦʾ ʚʝʨʙʠ, ʱʦ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʫʚʘʪʠ ʟʥʘʯʥʫ ʢʽʣʴʢʽʩʪʴ 

ʝʥʝʨʛʽʾ. ɺʝʨʙʘ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʘ ʷʢ ʜʞʝʨʝʣʦ ʝʥʝʨʛʽʾ ʥʘ 2-3-ʡ ʨʽʢ ʧʽʩʣʷ 

ʟʘʢʣʘʜʘʥʥʷ ʧʣʘʥʪʘʮʽʾ. ʉʝʨʝʜʥʴʦʨʽʯʥʠʡ ʫʨʦʞʘʡ ʟʘ 2- 3-ʨʽʯʥʦʾ ʨʦʪʘʮʽʾ ʚʝʨʙʠ ʟʘ 

ʨʝʟʫʣʴʪʘʪʘʤʠ, ʦʪʨʠʤʘʥʠʤʠ ʚ ʨʷʜʽ ʟʘʨʫʙʽʞʥʠʭ ʢʨʘʾʥ, ʤʦʞʝ ʜʦʩʷʛʘʪʠ ʜʦ 10-15 ʪ 

ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ ʟ ʛʝʢʪʘʨʘ, ʘ ʦʜʠʥ ʨʘʟ ʟʘʢʣʘʜʝʥʘ ʧʣʘʥʪʘʮʽʷ ʤʦʞʝ ʙʫʪʠ 

ʚʠʢʦʨʠʩʪʘʥʘ ʧʨʦʪʷʛʦʤ 20-25 ʨʦʢʽʚ, ʪʦʙʪʦ ʟʘʙʝʟʧʝʯʫʚʘʪʠ 7-8 ʨʘʟʦʚʠʡ ʟʙʽʨ 

ʜʝʨʝʚʠʥʠ ʙʝʟ ʟʥʘʯʥʠʭ ʜʦʜʘʪʢʦʚʠʭ ʚʠʪʨʘʪ. ɹʽʦʤʘʩʘ ï ʥʘʡʙʽʣʴʰʝ ʜʞʝʨʝʣʦ 

ʚʽʜʥʦʚʣʶʚʘʥʦʾ ʝʥʝʨʛʽʾ ʚ ʩʚʽʪʽ, ʾʾ ʚ ʧʝʨʩʧʝʢʪʠʚʽ ʨʦʟʛʣʷʜʘʶʪʴ ʷʢ ʦʩʥʦʚʥʠʡ ʚʠʜ 

ʚʽʜʥʦʚʣʶʚʘʣʴʥʠʭ ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ. ʊʦʤʫ ʧʝʨʝʜʙʘʯʝʥʦ ʟʨʦʩʪʘʥʥʷ ʦʙʩʷʛʽʚ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʽʦʤʘʩʠ ʫ ʪʨʠ ʨʘʟʠ. ɼʝʨʝʚʠʥʥʘ ʙʽʦʤʘʩʘ ʥʝ ʪʽʣʴʢʠ  ʚʽʜʥʦʚʣʶʚʘʥʝ 

ʜʞʝʨʝʣʦ ʝʥʝʨʛʽʾ, ʧʨʦʮʝʩʘʤʠ ʫʪʚʦʨʝʥʥʷ ʷʢʦʛʦ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʪʨʘʜʠʮʽʡʥʠʭ (ʚʫʛʽʣʣʷ, 

ʥʘʬʪʠ, ʛʘʟʫ), ʤʦʞʥʘ ʫʧʨʘʚʣʷʪʠ, ʘʣʝ ʱʝ ʡ ʦʜʥʝ ʟ ʥʝ ʙʘʛʘʪʴʦʭ ʝʢʦʣʦʛʽʯʥʦ ʯʠʩʪʠʭ 

ʚʠʜʽʚ ʧʘʣʠʚʘ. ɺʥʘʩʣʽʜʦʢ ʩʧʘʣʶʚʘʥʥʷ ʜʝʨʝʚʠʥʠ ʥʝ ʧʦʨʫʰʫʻʪʴʩʷ ʪʝʧʣʦʚʠʡ ʙʘʣʘʥʩ 

ʧʣʘʥʝʪʠ. ʅʘʷʚʥʽʩʪʴ ʟʘʜʽʷʥʦʾ ʟʝʤʣʽ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʙʽʦʤʘʩʠ ʚ ʙʫʜʴ-ʷʢʽʡ ʢʨʘʾʥʽ 

ʙʫʜʝ ʚʠʟʥʘʯʘʪʠʩʷ ʟʘʣʝʞʥʦ ʚʽʜ ʩʪʽʡʢʦʩʪʽ ʙʽʦʝʥʝʨʛʝʪʠʯʥʠʭ ʩʠʩʪʝʤ ʚ ʢʨʘʾʥʽ.  

ɹʽʦʤʘʩʘ ʥʘ ʦʩʥʦʚʽ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʠʭ ʢʫʣʴʪʫʨ ʚ ʋʢʨʘʾʥʽ ʧʨʦʪʷʛʦʤ 

ʢʦʨʦʪʢʦʛʦ ʯʘʩʫ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʚʽʜʧʦʚʽʜʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚʠʨʦʱʫʚʘʥʥʷ ʪʘ 

ʧʝʨʝʨʦʙʣʷʥʥʷ ʤʦʞʝ ʟʘʤʽʥʠʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʦ 10 ʤʣʨʜ. ʤ
3 

 ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʫ ʥʘ 

ʨʽʢ. 

 

1.6. ɺʧʣʠʚ ʌɸʈ ʥʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʙʽʦʤʘʩʠ ʝʥʝʨʛʝʪʠʯʥʦʾ ʚʝʨʙʠ 
 

ʋʨʦʞʘʡʥ̔ ʩʪʴ ʙʽʦʤʘʩʠ ʬʦʨʤʫʻʪʴʩʷ ʚ ʧʨʦʮʝʩʽ ʬʦʪʦʩʠʥʪʝʟʫ, ʢʦʣʠ  ʥʘ ʦʩʥʦʚʽ 

ʜʽʦʢʩʠʜʫ ʚʫʛʣʝʮʶ, ʚʦʜʠ, ʤʽʥʝʨʘʣʴʥʠʭ ʨʝʯʦʚʠʥ ʪʘ ʩʦʥʷʯʥʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ 

ʫʪʚʦʨʶʻʪʴʩʷ ʦʨʛʘʥʽʯʥʘ ʨʝʯʦʚʠʥʘ. ɽʥʝʨʛʽʷ ʩʦʥʷʯʥʠʭ ʧʨʦʤʝʥʽʚ ʧʝʨʝʭʦʜʠʪʴ ʚ 

ʝʥʝʨʛʽʶ ʨʦʩʣʠʥʥʦʾ ʙʽʦʤʘʩʠ. ɽʬʝʢʪʠʚʥʽʩʪʴ ʮʴʦʛʦ ʧʨʦʮʝʩʫ ʽ, ʚ ʢʽʥʮʝʚʦʤʫ ʨʘʭʫʥʢʫ, 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʢʫʣʴʪʫʨʠ, ʟʘʣʝʞʘʪʴ ʚʽʜ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʥʘʩʘʜʞʝʥʥʷ ʷʢ 

ʬʦʪʦʩʠʥʪʝʟʫʶʯʦʾ ʩʠʩʪʝʤʠ ʽ ʾʾ ʦʩʥʦʚʥʦʾ ʯʘʩʪʠʥʠ ï ʬʦʪʦʩʠʥʪʝʪʠʯʥʦʾ ʘʢʪʠʚʥʦʾ 

ʨʘʜʽʘʮʽʾ (ʌɸʈ). 

ʋ ʧʦʣʴʦʚʠʭ ʫʤʦʚʘʭ ʥʘʩʘʜʞʝʥʥʷ (ʬʽʪʦʮʝʥʦʟ) ʷʢ ʩʫʢʫʧʥʽʩʪʴ ʨʦʩʣʠʥ ʥʘ 

ʦʜʠʥʠʮʽ ʧʣʦʱʽ ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʩʢʣʘʜʥʫ ʜʠʥʘʤʽʯʥʫ ʩʘʤʦʨʝʛʫʣʶʶʯʫ 

ʬʦʪʦʩʠʥʪʝʟʫʶʯʫ ʩʠʩʪʝʤʫ. ʎʷ ʩʠʩʪʝʤʘ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʙʘʛʘʪʦ ʢʦʤʧʦʥʝʥʪʽʚ, ʷʢʽ 

ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʧʽʜʩʠʩʪʝʤʠ; ʚʦʥʘ ʜʠʥʘʤʽʯʥʘ, ʦʩʢʽʣʴʢʠ ʧʦʩʪʽʡʥʦ ʟʤʽʥʶʻ 
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ʩʚʦʾ ʧʘʨʘʤʝʪʨʠ ʚ ʯʘʩʽ ʪʘ ʩʘʤʦʨʝʛʫʣʶʶʯʘ. ʊʘʢʫ ʩʠʩʪʝʤʫ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʥʦʚʽ 

ʚʣʘʩʪʠʚʦʩʪʽ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʦʢʨʝʤʦʶ ʨʦʩʣʠʥʦʶ. ʊʘʢ, ʜʣʷ ʦʢʨʝʤʦʾ ʨʦʩʣʠʥʠ 

ʟʙʽʣʴʰʝʥʥʷ ʧʣʦʱʽ ʞʠʚʣʝʥʥʷ ʽ ʧʦʚ'ʷʟʘʥʝ ʟ ʮʠʤ ʧʦʣʽʧʰʝʥʥʷ ʦʩʚʽʪʣʝʥʦʩʪʽ 

ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ, ʘ ʜʣʷ ʬʽʪʦʮʝʥʦʟʫ ʚʘʞʣʠʚʘ 

ʦʧʪʠʤʘʣʴʥʘ ʛʫʩʪʦʪʘ ʨʦʩʣʠʥ. 

ʋʧʨʘʚʣʽʥʥʷ ʧʨʦʮʝʩʦʤ ʬʦʨʤʫʚʘʥʥʷ ʚʨʦʞʘʶ ʟʜʽʡʩʥʶʻʪʴʩʷ ʥʘ ʦʩʥʦʚʽ 

ʩʠʩʪʝʤʘʪʠʯʥʦʛʦ ʢʦʥʪʨʦʣʶ ʟʘ ʨʦʟʚʠʪʢʦʤ ʨʦʩʣʠʥ ʽ ʬʦʪʦʩʠʥʪʝʪʠʯʥʦʶ ʜʽʷʣʴʥʽʩʪʁ 

ʥʘʩʘʜʞʝʥʴ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʟʘʟʜʘʣʝʛʽʜʴ ʟʘʜʘʥʠʭ ʧʘʨʘʤʝʪʨʽʚ. ʌʦʪʦʩʠʥʪʝʪʠʯʥʦ 

ʘʢʪʠʚʥʘ ʨʘʜʽʘʮʽʷ (ʌɸʈ) (ʝʥʝʨʛʽʷ ʩʦʥʷʯʥʦʾ ʨʘʜʽʘʮʽʾ) ʻ ʥʝʦʙʭʽʜʥʦ  ʁ ʫʤʦʚʦ  ʁ

ʬʦʪʦʩʠʥʪʝʟʫ. ʉʣʽʜ ʩʪʚʦʨʶʚʘʪʠ ʪʘʢʽ ʥʘʩʘʜʞʝʥʥʷ, ʚ ʷʢʠʭ ʧʘʛʦʥʠ ʟ ʣʠʩʪʷʤ 

ʧʦʛʣʠʥʘʣʠ ʙ ʝʥʝʨʛʽʶ ʩʦʥʮʷ ʟ ʤʦʞʣʠʚʦ ʙʽʣʴʰ ʚʠʩʦʢʠʤ ʢʦʝʬʽʮʽʻʥʪʦʤ ʢʦʨʠʩʥʦʾ ʜʽʾ 

ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʚʠʩʦʢʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ  ʙʽʦʤʘʩʠ. ʋ ʧʨʦʮʝʩʽ ʬʦʪʦʩʠʥʪʝʟʫ ʙʝʨʝ 

ʫʯʘʩʪʴ ʥʝ ʚʩʷ ʩʦʥʷʯʥʘ ʝʥʝʨʛʽʷ, ʘ ʪʽʣʴʢʠ ʾʾ ʚʠʜʠʤʘ ʯʘʩʪʠʥʘ - ʬʦʪʦʩʠʥʪʝʪʠʯʥʦ 

ʘʢʪʠʚʥʘ ʨʘʜʽʘʮʽʷ (ʌɸʈ) ʟ ʜʦʚʞʠʥʦʶ ʭʚʠʣʴ - 380 ï 720 ʥʤ (ʥʘʥʦʤʝʪʨ). ʎʽ 

ʧʨʦʤʝʥʽ ʧʦʛʣʠʥʘʶʪʴʩʷ ʭʣʦʨʦʬʽʣʦʤ ʽ ʻ ʝʥʝʨʛʝʪʠʯʥʦʶ ʦʩʥʦʚʦʶ ʬʦʪʦʩʠʥʪʝʟʫ. 

ɽʥʝʨʛʽʷ ʌɸʈ ʩʪʘʥʦʚʠʪʴ ʙʣʠʟʴʢʦ 50 % ʟʘʛʘʣʴʥʦʾ ʝʥʝʨʛʽʾ ʩʦʥʷʯʥʦʾ ʨʘʜʽʘʮʽʾ. 

ɯʥʬʨʘʯʝʨʚʦʥʘ ʯʘʩʪʠʥʘ ʩʦʥʷʯʥʦʛʦ ʩʧʝʢʪʨʘ, ʱʦ ʩʢʣʘʜʘʻ ʙʣʠʟʴʢʦ 50 % ʟʘʛʘʣʴʥʦʾ 

ʝʥʝʨʛʽʾ ʩʦʥʮʷ, ʥʝ ʙʝʨʝ ʫʯʘʩʪʽ ʚ ʬʦʪʦʭʽʤʽʯʥʠʭ ʨʝʘʢʮʽʷʭ ʬʦʪʦʩʠʥʪʝʟʫ. ʎʽ ʧʨʦʤʝʥʽ 

ʧʦʛʣʠʥʘʶʪʴʩʷ ˇʨʫʥʪʦʤ, ʚʽʜ ʷʢʦʛʦ ʥʘʛʨʽʚʘʶʪʴʩʷ ʥʘʜʟʝʤʥʠʡ ʰʘʨ ʧʦʚʽʪʨʷ ʪʘ ʟʥʘʯʥʘ 

ʯʘʩʪʠʥʘ ʧʣʦʱʽ ʨʦʩʣʠʥʠ, ʧʨʠ ʮʴʦʤʫ ʧʦʩʠʣʶʶʪʴʩʷ ʪʨʘʥʩʧʽʨʘʮʽʷ ʽ ʚʠʧʘʨʦʚʫʚʘʥʥʷ 

ʚʦʣʦʛʠ ʟ ʧʦʚʝʨʭʥʽ ˇʨʫʥʪʫ. ʂʽʣʴʢʽʩʪʴ ʌɸʈ, ʱʦ ʧʦʪʨʘʧʣʷʻ ʥʘ ʦʜʠʥʠʮʶ ʧʦʚʝʨʭʥʽ 

ˇʨʫʥʪʫ, ʚ ʩʝʨʝʜʥʴʦʤʫ ʧʦ ʤʽʩʷʮʷʭ ʨʦʢʫ ʽ ʧʦ ʜʝʢʘʜʘʭ ʤʽʩʷʮʷ ʻ ʨʽʟʥʦʶ ʟʘ ʢʽʣʴʢʽʩʪʶ 

ʪʘ ʩʠʣʦʶ ʧʦʪʦʢʫ. 

ɺʠʩʦʢʦʶ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ ʚʠʢʦʨʠʩʪʘʥʥʷ ʌɸʈ ʚʚʘʞʘʻʪʴʩʷ 1-2 %. ʇʨʠ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʩʦʨʪʽʚ ʽʥʪʝʥʩʠʚʥʦʛʦ ʪʠʧʫ ʪʘ ʦʧʪʠʤʽʟʘʮʽʾ ʧʨʦʮʝʩʽʚ ʬʦʨʤʫʚʘʥʥʷ 

ʚʨʦʞʘʶ ʤʦʞʣʠʚʦ ʜʦʩʷʛʪʠ ʘʢʫʤʫʣʷʮʽʾ ʚ ʫʨʦʞʘʾ ʧʦʥʘʜ 2,5-3,0 % ʌɸʈ. 

ʅʘʜʭʦʜʞʝʥʥʷ ʩʦʥʷʯʥʦʾ ʝʥʝʨʛʽʾ ʟʘ ʚʝʛʝʪʘʮʽʡʥʠʡ ʧʝʨʽʦʜ ʟʘʣʝʞʠʪʴ ʚʽʜ ʛʝʦʛʨʘʬʽʯʥʦʾ 

ʰʠʨʦʪʠ. ʊʘʢ, ʷʢʱʦ ʧʦʨʽʚʥʶʚʘʪʠ ʧʽʚʥʽʯʥʽ ʽ ʧʽʚʜʝʥʥʽ ʨʘʡʦʥʠ ʋʢʨʘʾʥʠ, ʪʦ ʌɸʈ, ʱʦ 

ʧʦʩʪʫʧʘʻ ʟʘ ʚʝʛʝʪʘʮʽʡʥʠʡ ʧʝʨʽʦʜ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚ 1,5-2,0 ʨʘʟʠ. ʅʘʩʘʜʞʝʥʥʷ 

ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʦʧʪʠʯʥʫ ʩʠʩʪʝʤʫ, ʚ ʷʢʽʡ ʣʠʩʪʢʦʚʠʡ ʘʧʘʨʘʪ ʧʦʛʣʠʥʘʻ ʌɸʈ. ʋ 

ʧʦʯʘʪʢʦʚʠʡ ʧʝʨʽʦʜ ʨʦʟʚʠʪʢʫ ʨʦʩʣʠʥ ʘʩʠʤʽʣʷʮʽʡʥʘ ʧʦʚʝʨʭʥʷ ʣʠʩʪʢʽʚ ʥʝʚʝʣʠʢʘ ʽ 

ʟʥʘʯʥʘ ʯʘʩʪʠʥʘ ʌɸʈ ʧʨʦʭʦʜʠʪʴ ʧʦʚʟ ʥʠʭ. ɯʟ ʟʙʽʣʴʰʝʥʥʷʤ ʧʣʦʱʽ ʣʠʩʪʷ 

ʟʙʽʣʴʰʫʻʪʴʩʷ ʽ ʧʦʛʣʠʥʘʥʥʷ ʥʠʤʠ ʝʥʝʨʛʽʾ ʩʦʥʮʷ. ʂʦʣʠ ʽʥʜʝʢʩ ʣʠʩʪʢʦʚʦʾ ʧʦʚʝʨʭʥʽ 

(ʚʝʣʠʯʠʥʘ, ʱʦ ʧʦʢʘʟʫʻ, ʫ ʩʢʽʣʴʢʠ ʨʘʟʽʚ ʧʣʦʱʘ ʣʠʩʪʷ ʧʝʨʝʚʠʱʫʻ ʪʫ ʧʣʦʱʫ, ʥʘ 

ʷʢʽʡ ʟʥʘʭʦʜʷʪʴʩʷ ʨʦʩʣʠʥʠ) ʜʦʨʽʚʥʶʻ 4, ʪʦ ʧʦʛʣʠʥʘʻ ʤʘʢʩʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ 

ʟʘʛʘʣʴʥʦʾ ʨʘʜʽʘʮʽʾ. ɿʘ ʥʘʩʪʫʧʥʦʛʦ ʟʙʽʣʴʰʝʥʥ ̫ʧʣʦʱʽ ʣʠʩʪʷ ʧʦʛʣʠʥʘʥʥʷ ʌɸʈ ʥʝ 

ʧʽʜʚʠʱʫʻʪʴʩʷ. ɺ ʥʘʩʘʜʞʝʥʥʷʭ, ʜʝ ʬʦʨʤʫʚʘʥʥʷ ʧʣʦʱʽ ʣʠʩʪʷ ʻ ʦʧʪʠʤʘʣʴʥʠʤ, 

ʧʦʛʣʠʥʘʥʥʷ ʌɸʈ ʤʦʞʝ ʩʢʣʘʩʪʠ ʚ ʩʝʨʝʜʥʴʦʤʫ ʟʘ ʚʝʛʝʪʘʮʽ ʁ50-60% ʧʦʩʪʫʧʘʶʯʦʾ 

ʨʘʜʽʘʮʽʾ. ʆʪʨʠʤʘʥʘ ʨʦʩʣʠʥʥʠʤ ʧʦʢʨʠʚʦʤ ʌɸʈ ʻ ʝʥʝʨʛʝʪʠʯʥʦʶ ʦʩʥʦʚʦʶ ʜʣʷ 

ʬʦʪʦʩʠʥʪʝʟʫ. ʆʜʥʘʢ ʫ ʚʨʦʞʘʾ ʘʢʫʤʫʣʶʻʪʴʩʷ ʪʽʣʴʢʠ ʯʘʩʪʠʥʘ ʮʽʻʾ ʝʥʝʨʛʽʾ. 

ʂʦʝʬʽʮʽʻʥʪ ʚʠʢʦʨʠʩʪʘʥʥʷ ʌɸʈ ʟʘʟʚʠʯʘʡ ʚʠʟʥʘʯʘʶʪʴ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ 

ʧʘʜʘʶʯʦʾ ʥʘ ʨʦʩʣʠʥʥʠʡ ʧʦʢʨʠʚ ʌɸʈ. ʗʢʱʦ ʚ ʫʨʦʞʘʾ ʙʽʦʤʘʩʠ ʚ ʩʝʨʝʜʥʴʦʤʫ 

ʘʢʫʤʫʣʴʦʚʘʥʦ 1,0-1,5 % ʌɸʈ, ʪʦ ʩʫʭʘ ʤʘʩʘ ʚʩʽʭ ʦʨʛʘʥʽʚ ʨʦʩʣʠʥ ʩʪʘʥʦʚʠʪʠʤʝ - 

10-15ʪ/ʛʘ. ʋ ʨʦʟʨʽʜʞʝʥʠʭ ʥʘʩʘʜʞʝʥʥʷʭ ʢʦʝʬʽʮʽʻʥʪ ʚʠʢʦʨʠʩʪʘʥʥʷ ʌɸʈ ʩʢʣʘʜʘʻ 

0,4-0,6 %. ɿʘ ʨʦʟʛʣʷʜʫ ʥʘʩʘʜʞʝʥʴ ʷʢ ʬʦʪʦʩʠʥʪʝʟʫʶʯʦʾ ʩʠʩʪʝʤʠ ʫʨʦʞʘʡʥʦʩʪʽ 



 
23 

ʩʫʭʦʾ ʤʘʩʠ, ʩʪʚʦʨʶʚʘʥʦ ʾʟʘ ʚʝʛʝʪʘʮʽʡʥʠʡ ʧʝʨʽʦʜ, ʾʾ ʧʨʠʨʽʩʪ ʟʘ ʧʝʚʥʠʡ ʧʝʨʽʦʜ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʢʽʣʴʢʦʩʪʽ ʧʘʛʦʥʽʚ ʫ ʢʫʱʽ, ʧʣʦʱʽ ʣʠʩʪʷ, ʪʨʠʚʘʣʦʩʪʽ ʧʝʨʽʦʜʫ ʽ ʯʠʩʪʦʾ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʬʦʪʦʩʠʥʪʝʟʫ ʟʘ ʮʝʡ ʧʝʨʽʦʜ.  

 

                                       ʋ = ʌʇ * ʏʇʌ , 

ʜʝ ʋ - ʫʨʦʞʘʡʥʽʩʪʴ ʩʫʭʦʾ ʙʽʦʤʘʩʠ , ʪ / ʛʘ ; 

 ʌʇ - ʬʦʪʦʩʠʥʪʝʪʠʯʥʠʡ ʧʦʪʝʥʮʽʘʣ , ʪʠʩ. ʤ
 2
 - ʜʥʚ̔ / ʛʘ ; 

 ʏʇʌ - ʯʠʩʪʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʬʦʪʦʩʠʥʪʝʟʫ , ʛ / ʤ 
2
 ʟʘ ʜʦʙʫ. 

        ʌʦʪʦʩʠʥʪʝʪʠʯʥʠʡ ʧʦʪʝʥʮʽʘʣ ʨʦʟʨʘʭʦʚʫʶʪʴ ʟʘ ʬʦʨʤʫʣʦʶ: 

                                                  ʌʇ = Sc T , 

ʜʝ Sc - ʩʝʨʝʜʥʷ ʟʘ ʧʝʨʽʦʜ ʧʣʦʱʘ ʣʠʩʪʷ , ʪʠʩ. ʤ 
2
 / ʛʘ ; 

 ʊ - ʪʨʠʚʘʣʽʩʪʴ ʧʝʨʽʦʜʫ, ʜʥʽ.  

ʋ ʧʝʨʽʦʜ ʥʘʡʙʽʣʴʰʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʨʦʩʪʫ ʝʥʝʨʛʝʪʠʯʥʦʾ ʚʝʨʙʠ, 

ʜʦʙʦʚʽ  ʧʨʠʨʦʩʪʠ ʟʘʛʘʣʴʥʦʾ ʩʫʭʦʾ ʙʽʦʤʘʩʠ ʥʘ ʦʜʥʦʤʫ ʛʝʢʪʘʨʽ ʧʣʘʥʪʘʮʽʾ 

ʩʢʣʘʜʘʶʪʴ ʚ ʩʝʨʝʜʥʴʦʤʫ 200-400 ʢʛ. ɼʣʷ ʾʾ ʥʘʢʦʧʠʯʝʥʥʷ ʨʦʩʣʠʥʠ 

ʩʧʦʞʠʚʘʶʪʴ ʚʽʜ 5 ʜʦ 10 ʢʛ ʤʽʥʝʨʘʣʴʥʠʭ ʨʝʯʦʚʠʥ, 300-600 ʢʛ, 

ʚʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʫ ʉʆ2 ʪʘ ʟʥʘʯʥʫ ʢʽʣʴʢʽʩʪʴ ʚʦʣʦʛʠ. ɺ ʧʨʦʮʝʩʽ 

ʬʦʪʦʩʠʥʪʝʟʫ ʣʠʩʪʢʦʚʠʤ ʘʧʘʨʘʪʦʤ ʚʠʜʽʣʷʻʪʴʩʷ ʪʘʢʘ ʞ ʢʽʣʴʢʽʩʪʴ ʢʠʩʥʶ. 

ʆʩʥʦʚʥʽ ʧʦʢʘʟʥʠʢʠ ʜʣʷ ʬʽʪʦʮʝʥʦʟʫ ʪʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʚʠʟʥʘʯʘʶʪʴ ʫ 

ʨʦʟʨʘʭʫʥʢʫ ʥʘ ʦʜʠʥʠʮʶ ʧʣʦʱʽ - 1ʤ
2
,  ʘʙʦ 1ʛʘ. ʊʘʢ, ʧʣʦʱʫ ʣʠʩʪʷ ʚʠʤʽʨʶʶʪʴ ʚ 

ʪʠʩ. ʤ
2
/ ʛʘ. ʂʨʽʤ ʪʦʛʦ, ʚʠʢʦʨʠʩʪʫʶʪ ɹ ʪʘʢʠʡ ʧʦʢʘʟʥʠʢ, ʷʢ ʽʥʜʝʢʩ ʣʠʩʪʢʦʚʦʾ 

ʧʦʚʝʨʭʥʽ. 

ʆʩʥʦʚʥʫ ʯʘʩʪʠʥʫ ʘʩʠʤʽʣʷʮʽʡʥʦʾ ʧʦʚʝʨʭʥʽ ʩʢʣʘʜʘʶʪʴ ʣʠʩʪʢʠ, ʩʘʤʝ ʚ ʥʠʭ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʬʦʪʦʩʠʥʪʝʟ. ʌʦʪʦʩʠʥʪʝʟ ʤʦʞʝ ʚʽʜʙʫʚʘʪʠʩʷ ʽ ʚ ʽʥʰʠʭ ʟʝʣʝʥʠʭ 

ʯʘʩʪʠʥʘʭ ʨʦʩʣʠʥ ï ʧʘʛʦʥʘʭ; ʦʜʥʘʢ ʚʥʝʩʦʢ ʮʠʭ ʦʨʛʘʥʽʚ ʫ ʟʘʛʘʣʴʥʠʡ ʬʦʪʦʩʠʥʪʝʟ 

ʟʘʟʚʠʯʘʡ ʥʝʚʝʣʠʢʠʡ. ɺʚʘʞʘʻʪʴʩʷ, ʱʦ ʧʨʠ ʽʥʜʝʢʩʽ ʣʠʩʪʢʦʚʦʾ ʧʦʚʝʨʭʥʽ 4-5 ʣʠʩʪʢʽʚ, 

ʷʢ ʦʧʪʠʯʥʘ ʬʦʪʦʩʠʥʪʝʟʫʶʯʘ ʩʠʩʪʝʤʘ, ʧʨʘʮʶʻ ʚ ʦʧʪʠʤʘʣʴʥʦʤʫ ʨʝʞʠʤʽ, 

ʧʦʛʣʠʥʘʶʯʠ ʥʘʡʙʽʣʴʰʫ ʢʽʣʴʢʽʩʪʴ ʌɸʈ. ɿʘ ʤʝʥʰʦʾ ʧʣʦʱʽ ʣʠʩʪʷ ʯʘʩʪʠʥʘ ʌɸʈ ʥʝ 

ʧʦʛʣʠʥʘʻʪʴʩʷ. ʗʢʱʦ ʧʣʦʱʘ ʣʠʩʪʷ  ʧʘʛʦʥʽʚ ʝʥʝʨʛʝʪʠʯʥʦʾ ʚʝʨʙʠ ʟʘʛʫʱʝʥʘ, ʪʦ 

ʚʝʨʭʥʽ ʣʠʩʪʢʠ ʟʘʪʽʥʶʶʪʴ ʥʠʞʥʽ, ʾʭ ʯʘʩʪʢʘ ʫ ʬʦʪʦʩʠʥʪʝʟʽ ʟʥʘʯʥʦ ʟʥʠʞʫʻʪʴʩʷ, ʱʦ 

ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʚ ʮʽʣʦʤʫ ʙʽʦʤʘʩʠ. ɼʠʥʘʤʽʢʘ ʧʣʦʱʽ ʣʠʩʪʢʽʚ 

ʧʦʢʘʟʫʻ, ʱʦ ʥʘ ʨʽʟʥʠʭ ʝʪʘʧʘʭ ʚʝʛʝʪʘʮʽʾ ʨʦʩʣʠʥ ʬʦʪʦʩʠʥʪʝʟʫʶʯʘ ʩʠʩʪʝʤʘ 

ʬʫʥʢʮʽʦʥʫʻ ʥʝʦʜʥʘʢʦʚʦ. ʇʝʨʰʽ 20-30 ʜʥʽʚ ʚʝʛʝʪʘʮʽʾ, ʢʦʣʠ ʧʣʦʱʘ ʣʠʩʪʢʽʚ ʻ 

ʥʝʟʥʘʯʥʦʶ, ʙʽʣʴʰʘ ʯʘʩʪʠʥʘ ʬʦʪʦʩʠʥʪʝʪʠʯʥʦʾ ʨʘʜʽʘʮʽʾ ʟʘ ʨʘʭʫʥʦʢ ʚʽʜʩʫʪʥʦʩʪʽ 

ʣʠʩʪʢʦʚʦʛʦ ʘʧʘʨʘʪʫ ʥʝ ʧʦʛʣʠʥʘʻʪʴʩʷ, ʽ ʪʦʤʫ ʢʦʝʬʽʮʽʻʥʪ ʚʠʢʦʨʠʩʪʘʥʥʷ ʾʾ ʻ 

ʥʝʚʠʩʦʢʠʤ. ɺ ʧʦʜʘʣʴʰʦʤʫ ʧʨʦʮʝʩʽ ʚʝʛʝʪʘʮʽʾ ʨʦʩʣʠʥ ʚʠʨʦʩʪʘʶʪʴ ʧʘʛʦʥʠ ʽ ʧʣʦʱʘ 

ʣʠʩʪʢʽʚ ʧʦʯʠʥʘʻ ʰʚʠʜʢʦ ʥʘʨʦʩʪʘʪʠ, ʜʦʩʷʛʘʶʯʠ ʤʘʢʩʠʤʫʤʫ. ɺ ʦʩʽʥʥʽʡ ʧʝʨʽʦʜ ʧʽʜ 

ʯʘʩ ʟʥʠʞʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ ʌɸʈ ʧʣʦʱʘ ʣʠʩʪʢʽʚ ʧʦʯʠʥʘʻ ʰʚʠʜʢʦ 

ʟʤʝʥʰʫʚʘʪʠʩʷ. ʋ ʮʝʡ ʯʘʩ ʧʝʨʝʚʘʞʘʶʪʴ ʧʝʨʝʨʦʟʧʦʜʽʣ ʽ ʚʽʜʪʽʢ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ 

ʟ ʚʝʛʝʪʘʪʠʚʥʠʭ ʦʨʛʘʥʽʚ ʫ ʛʝʥʝʨʘʪʠʚʥʽ. 
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ʅʘ ʪʨʠʚʘʣʽʩʪʴ ʮʠʭ ʧʝʨʽʦʜʽʚ ʽ ʾʭ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʚʧʣʠʚʘʶʪʴ ʨʽʟʥʽ ʯʠʥʥʠʢʠ, 

ʚ ʪʦʤʫ ʯʠʩʣʽ ʘʛʨʦʪʝʭʥʽʯʥʽ. ɿ ʾʭʥʴʦʶ ʜʦʧʦʤʦʛʦʶ ʤʦʞʥʘ ʨʝʛʫʣʶʚʘʪʠ ʧʨʦʮʝʩ 

ʟʙʽʣʴʰʝʥʥʷ  ʧʣʦʱʽ ʣʠʩʪʢʽʚ ʽ ʪʨʠʚʘʣʽʩʪʴ ʧʝʨʽʦʜʫ ʚʝʛʝʪʘʮʽʾ. ʋ ʧʦʩʫʰʣʠʚʠʭ 

ˇʨʫʥʪʦʚʦ-ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚʘʭ ʛʫʩʪʦʪʫ ʨʦʩʣʠʥ ʟʙʽʣʴʰʫʶʪʴ. ʇʨʠ ʮʴʦʤʫ ʧʣʦʱʘ 

ʣʠʩʪʢʽʚ ʟʙʽʣʴʰʫʻʪʴʩʷ  ̔ ʟʤʝʥʰʫʻʪʴʩʷ ʪʨʘʥʩʧʽʨʘʮʽʷ ʚʦʣʦʛʠ ʟ ˇʨʫʥʪʫ ʪʘ 

ʧʽʜʚʠʱʫʻʪʴʩʷ ʫʨʦʞʘʡʥʽʩʪʴ ʙʽʦʤʘʩʠ. 

ɿʘʥʘʜʪʦ ʚʝʣʠʢʝ ʨʦʟʨʦʩʪʘʥʥʷ ʧʘʛʦʥʽʚ ʧʨʠ ʜʦʩʪʘʪʥʴʦʤʫ ʚʦʜʦʧʦʩʪʘʯʘʥʥʽ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʥʝʙʘʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ɹʽʦʤʘʩʘ ʚ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʟʙʽʣʴʰʫʻʪʴʩʷ 

ʜʦʩʠʪʴ ʚʠʩʦʢʠʤʠ ʪʝʤʧʘʤʠ ʟʘ ʨʘʭʫʥʦʢ ʚʝʛʝʪʘʪʠʚʥʠʭ ʦʨʛʘʥʽʚ, ʧʨʦʪʝ ʫʤʦʚʠ 

ʬʦʨʤʫʚʘʥʥʷ ʙʽʦʤʘʩʠ ʧʦʛʽʨʰʫʶʪʴʩʷ. ɼʦ ʧʦʜʽʙʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʽ 

ʥʘʜʤʽʨʥʝ ʟʘʛʫʱʝʥʥʷ ʪʘ ʟʘʪʽʥʝʥʥʷ ʟʥʘʯʥʦʾ ʯʘʩʪʠʥʠ ʣʠʩʪʦʯʢʽʚ ʨʦʩʣʠʥ. 

ʋ ʨʝʟʫʣʴʪʘʪʽ ʬʦʪʦʩʠʥʪʝʟʫ ʚ ʨʦʩʣʠʥʘʭ ʥʘʢʦʧʠʯʫʻʪʴʩʷ 90-95 ʚʽʜʩʦʪʢʽʚ 

ʩʫʭʠʭ ʨʝʯʦʚʠʥ, ʪʦʤʫ ʫʧʨʘʚʣʽʥʥʷ ʮʠʤ ʧʨʦʮʝʩʦʤ ʻ ʦʜʥʠʤ ʟ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʭ 

ʰʣʷʭʽʚ ʚʧʣʠʚʫ ʥʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʙʽʦʤʘʩʠ. ʅʘʫʢʦʚʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ 

ʧʽʜʪʚʝʨʜʞʝʥʦ, ʱʦ ʦʩʥʦʚʥʝ ʟʘʚʜʘʥʥʷ ʬʦʪʦʩʠʥʪʝʟʫ ï ʟʙʝʨʝʞʝʥʥʷ ʪʘ ʧʽʜʪʨʠʤʢʘ ʥʘ 

ʙʽʣʴʰ ʚʠʩʦʢʦʤʫ ʨʽʚʥʽ ʬʦʪʦʩʠʥʪʝʪʠʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʨʦʩʣʠʥ ʪʘ ʤʘʢʩʠʤʘʣʴʥʝ 

ʧʽʜʚʠʱʝʥʥʷ  ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʨʦʩʣʠʥ. ʏʘʩʪʦ ʩʪʨʠʤʫʶʯʠʤ ʬʘʢʪʦʨʦʤ ʬʦʪʦʩʠʥʪʝʟʫ 

ʻ ʥʝʜʦʩʪʘʪʥʷ ʢʽʣʴʢʽʩʪʴ ʚʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʫ. ɿʘʟʚʠʯʘʡ ʫ ʧʦʚʽʪʨʽ ʙʣʠʟʴʢʦ 0,03 

ʚʽʜʩʦʪʢʘ ʉʆ2. ʆʜʥʘʢ, ʥʘʜ ʧʣʘʥʪʘʮʽʻʶ ʝʥʝʨʛʝʪʠʯʥʦʾ ʚʝʨʙʠ, ʜʝ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʽʥʪʝʥʩʠʚʥʦ ʬʦʪʦʩʠʥʪʝʟ, ʢʽʣʴʢʽʩʪʴ ʉʆ2 ʟʤʝʥʰʫʻʪʴʩʷ ʚ ʪʨʠ - ʯʦʪʠʨʠ ʨʘʟʠ, ʱʦ 

ʛʘʣʴʤʫʻ ʧʨʦʮʝʩʠ ʥʘʢʦʧʠʯʝʥʥʷ ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ. ʊʘʢʠʤ ʯʠʥʦʤ, ʦʜʠʥ ʽʟ 

ʰʣʷʭʽʚ ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʬʦʪʦʩʠʥʪʝʟʫ  ̒ ʟʙʽʣʴʰʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ 

ʚʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʫ ʚ ʧʦʚʽʪʨʽ. 

ʉʫʯʘʩʥʠʡ ʨʽʚʝʥʴ ʪʝʭʥʦʣʦʛʽʾ ʚ ʮʽʣʦʤʫ ʜʦʟʚʦʣʷʻ ʚʠʨʽʰʠʪʠ ʮʝ ʟʘʚʜʘʥʥʷ ʚ 

ʛʣʦʙʘʣʴʥʠʭ ʤʘʩʰʪʘʙʘʭ. ʅʘ ʜʫʤʢʫ ʚʯʝʥʠʭ ʪʘ ʝʢʦʣʦʛʽʚ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʚʤʽʩʪʫ 

ʚʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʫ ʚ ʧʦʚʽʪʨʽ ʧʨʠʟʚʝʜʝ ʜʦ ʟʤʽʥʠ ʪʝʧʣʦʚʦʛʦ ʙʘʣʘʥʩʫ ʧʣʘʥʝʪʠ, ʜʦ ʾʾ 

ʧʝʨʝʛʨʽʚʫ ʚʥʘʩʣʽʜʦʢ ʪʘʢ ʟʚʘʥʦʛʦ çʧʘʨʥʠʢʦʚʦʛʦ ʝʬʝʢʪʫè. çʇʘʨʥʠʢʦʚʠʡ ʝʬʝʢʪè 

ʦʙʫʤʦʚʣʝʥʠʡ ʪʠʤ, ʱʦ ʧʨʠ ʥʘʷʚʥʦʩʪʽ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʚʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʫ 

ʘʪʤʦʩʬʝʨʘ ʧʦʯʠʥʘʻ ʩʠʣʴʥʽʰʝ ʟʘʪʨʠʤʫʚʘʪʠ ʛʝʥʝʨʦʚʘʥʽ ʧʦʚʝʨʭʥʝʶ ɿʝʤʣʽ ʪʝʧʣʦʚʽ 

ʧʨʦʤʝʥʽ. 

ɯʥʰʠʡ ʰʣʷʭ ʧʦʜʦʣʘʥʥʷ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʥʠʟʴʢʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ 

ʚʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʫ ʚ ʘʪʤʦʩʬʝʨʽ ʥʘ ʚʨʦʞʘʡ ï ʧʦʰʠʨʝʥʥʷ ʪʘʢʠʭ ʬʦʨʤ ʨʦʩʣʠʥ, ʷʢʽ 

ʤʘʶʪʴ ʜʫʞʝ ʽʥʪʝʥʩʠʚʥʫ ʬʦʪʦʩʠʥʪʝʟʫʶʯʫ ʟʜʘʪʥʽʩʪʴ. ʎʝ ʚʠʨʦʱʫʚʘʥʥʷ ʨʦʩʣʠʥʠ 

ʛʨʫʧʠ ʉ3-ʉ4. ʋ ʜʘʥʠʭ ʚʠʜʽʚ ʢʫʣʴʪʫʨ ʨʝʢʦʨʜʥʽ ʧʦʢʘʟʥʠʢʠ ʽʥʪʝʥʩʠʚʥʦʩʪʽ 

ʬʦʪʦʩʠʥʪʝʟʫ. 

ɺʧʨʦʚʘʜʞʝʥʥʷ ʪʘ ʽʥʪʨʦʜʫʢʮʽʷ ʥʦʚʠʭ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʠʭ ʢʫʣʴʪʫʨ ʟ 

ʚʠʩʦʢʠʤ ʢʦʝʬʽʮʽʻʥʪʦʤ ʬʦʪʦʩʠʥʪʝʟʫ ʻ ʥʘʜʟʚʠʯʘʡʥʦ ʘʢʪʫʘʣʴʥʠʤ ʧʠʪʘʥʥʷʤ ʚ 

ʨʦʩʣʠʥʥʠʮʪʚʽ. ʈʦʩʣʠʥʥʽʩʪʴ ʟʝʤʥʦʾ ʢʫʣʽ ʜʦʩʠʪʴ ʥʝʝʬʝʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʻ 

ʩʦʥʷʯʥʫ ʝʥʝʨʛʽʶ. ʂʦʝʬʽʮʽʻʥʪ ʢʦʨʠʩʥʦʾ ʜʽʾ ʫ ʙʽʣʴʰʦʩʪʽ ʜʠʢʦʨʦʩʪʫʯʠʭ ʨʦʩʣʠʥ 

ʩʢʣʘʜʘʻ ʚʩʴʦʛʦ 0,2 ʚʽʜʩʦʪʢʘ, ʫ ʢʫʣʴʪʫʨʥʠʭ ʚʽʥ ʜʦʨʽʚʥʶʻ ʚ ʩʝʨʝʜʥʴʦʤʫ 0,6 

ʚʽʜʩʦʪʢʘ. ɿʘ ʦʧʪʠʤʘʣʴʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʫʣʴʪʫʨʥʠʭ ʨʦʩʣʠʥ ʚʦʜʦʶ, ʧʦʞʠʚʥʠʤʠ 

ʨʝʯʦʚʠʥʘʤʠ ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʠʩʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʚʽʪʣʘ ʧʽʜʚʠʱʫʻʪʴʩʷ ʜʦ 

ʯʦʪʠʨʴʦʭ - ʰʝʩʪʠ ʚʽʜʩʦʪʢʽʚ. ʊʝʦʨʝʪʠʯʥʦ ʤʦʞʣʠʚʠʡ ʂʂɼ ï ʪʨʠ-ʯʦʪʠʨʠ ʚʽʜʩʦʪʢʠ. 

ɿʽʩʪʘʚʣʝʥʥʷ ʥʘʚʝʜʝʥʠʭ ʮʠʬʨ ʩʚʽʜʯʠʪʴ ʧʨʦ ʚʝʣʠʢʽ ʤʦʞʣʠʚʦʩʪʽ ʫ ʟʙʽʣʴʰʝʥʥʽ 
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ʬʦʪʦʩʠʥʪʝʪʠʯʥʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʨʦʩʣʠʥ.  

ʇʽʜʚʠʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʦʥʷʯʥʦʾ ʝʥʝʨʛʽʾ ʚ ʭʦʜʽ 

ʬʦʪʦʩʠʥʪʝʟʫ ʤʦʞʥʘ ʰʣʷʭʦʤ, ʨʦʟʤʽʱʝʥʥʷ ʨʦʩʣʠʥ ʥʘ ʦʧʪʠʤʘʣʴʥʽʡ ʚʽʜʩʪʘʥʽ ʦʜʥʫ 

ʚʽʜ ʦʜʥʦʾ ʪʘ ʬʦʨʤʫʚʘʥʥʷʤ ʛʫʩʪʦʪʠ ʥʘʩʘʜʞʝʥʥʷ ʧʽʜ ʯʘʩ ʩʘʜʽʥʥ.̫ ʋ ʟʨʽʜʞʝʥʠʭ 

ʧʦʩʘʜʢʘʭ ʟʥʘʯʥʘ ʯʘʩʪʠʥʘ ʩʚʽʪʣʘ ʥʝ ʙʫʜʝ ʚʠʢʦʨʠʩʪʘʥʘ ʨʦʩʣʠʥʘʤʠ, ʘ ʚ ʟʘʛʫʱʝʥʠʭ 

ʨʦʩʣʠʥʠ ʟʘʪʽʥʶʶʪʴ ʦʜʥʽ ʦʜʥʠʭ, ʾʭ ʩʪʝʙʣʘ ʩʪʘʶʪʴ ʜʦʚʛʠʤʠ ʽ ʣʘʤʢʠʤʠ, ʣʝʛʢʦ 

ʚʠʣʷʛʘʶʪ ɹʚʽʜ ʜʽʾ ʜʦʱʫ ʡ ʚʽʪʨʫ. ʋ ʪʦʤʫ ʽ ʽʥʰʦʤʫ ʚʠʧʘʜʢʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʥʠʞʝʥʥʷ 

ʚʨʦʞʘʶ. ʆʩʴ ʯʦʤʫ ʜʫʞʝ ʚʘʞʣʠʚʦ ʚʠʙʨʘʪʠ ʜʣʷ ʢʦʞʥʦʾ ʢʫʣʴʪʫʨʠ ʥʘʡʙʽʣʴʰ 

ʦʧʪʠʤʘʣʴʥʫ ʛʫʩʪʦʪʫ ʩʪʦʷʥʥʷ. ʅʘ ʞʘʣʴ, ʙʘʛʘʪʦ ʩʽʣʴʛʦʩʧʚʠʨʦʙʥʠʢʽʚ, ʘʛʨʦʥʦʤʽʚ ʥʝ 

ʙʝʨʫʪʴ ʜʦ ʫʚʘʛʠ ʥʘʟʚʘʥʽ ʬʘʢʪʦʨʠ, ʱʦ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ 

ʧʝʚʥʦʛʦ ʚʠʜʫ ʯʠ ʩʦʨʪʫ ʨʦʩʣʠʥ. ʅʘʡʙʽʣʴʰ ʯʘʩʪʦ ʨʦʩʣʠʥʠ ʥʝʝʬʝʢʪʠʚʥʦ 

ʬʦʪʦʩʠʥʪʝʟʫʶʪʴ ʯʝʨʝʟ ʥʝʜʦʩʪʘʯʫ ʚʦʣʦʛʠ ʪʘ ʝʣʝʤʝʥʪʽʚ ʤʽʥʝʨʘʣʴʥʦʛʦ ʞʠʚʣʝʥʥʷ. 

ʗʢʱʦ ʧʦʣʽʧʰʠʪʠ ʫʤʦʚʠ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʽ ʤʽʥʝʨʘʣʴʥʦʛʦ ʞʠʚʣʝʥʥʷ ʪʦ ʨʦʟʤʽʨʠ 

ʣʠʩʪʢʦʚʦʾ ʧʦʚʝʨʭʥʽ ʨʦʩʣʠʥ ʟʙʽʣʴʰʘʪʴʩʷ, ʘ ʤʽʞ ʥʠʤʠ ʽ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ ʙʽʦʤʘʩʠ 

ʽʩʥʫʻ ʧʨʷʤʘ ʟʘʣʝʞʥʽʩʪʴ. ʆʜʥʘʢ ʽʩʥʫʻ ʤʝʞʘ ʟʨʦʩʪʘʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʬʦʪʦʩʠʥʪʝʟʫ, 

ʢʦʣʠ ʧʦʜʘʣʴʰʝ ʧʦʣʽʧʰʝʥʥʷ ʚʦʜʦʟʘʙʝʟʧʝʯʝʥʥʷ ʽ ʤʽʥʝʨʘʣʴʥʦʛʦ ʞʠʚʣʝʥʥʷ ʥʝ ʜʘʻ 

ʧʦʟʠʪʠʚʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ʈʝʟʫʣʴʪʘʪʠ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʩʚʽʜʯʘʪʴ, ʱʦ ʧʨʠ 

ʟʥʘʯʥʽʡ ʧʣʦʱʽ ʣʠʩʪʦʚʦʾ ʧʦʚʝʨʭʥʽ (ʟʘʟʚʠʯʘʡ ʢʦʣʠ ʥʘ 1 ʢʚʘʜʨʘʪʥʠʡ ʤʝʪʨ ʧʣʦʱʽ 

ʧʨʠʧʘʜʘʻ ʯʦʪʠʨʠ ʧ'ʷʪʴ ʢʚʘʜʨʘʪʥʠʭ ʤʝʪʨʽʚ ʣʠʩʪʷ) ʨʦʩʣʠʥʠ ʧʦʛʣʠʥʘʶʪʴ 

ʧʨʘʢʪʠʯʥʦ ʚʩʶ ʝʥʝʨʛʽʶ ʩʚʽʪʣʘ. ʗʢʱʦ ʞ ʥʘ ʦʜʠʥʠʮʶ ʧʣʦʱʽ ʧʦʣʷ ʧʨʠʭʦʜʠʪʴʩʷ ʱʝ 

ʙʽʣʴʰʘ ʧʦʚʝʨʭʥʷ ʣʠʩʪʷ, ʪʦ ʚ ʨʝʟʫʣʴʪʘʪʽ ʟʘʪʽʥʝʥʥʷ ʨʦʩʣʠʥ ʽʥʪʝʥʩʠʚʥʽʩʪʴ 

ʬʦʪʦʩʠʥʪʝʟʫ ʟʤʝʥʰʠʪʴʩʷ, ʪʦʤʫ ʥʘʜʤʽʨʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʦʩʣʠʥ ʚʦʜʦʶ ʪʘ 

ʝʣʝʤʝʥʪʘʤʠ ʤʽʥʝʨʘʣʴʥʦʛʦ ʞʠʚʣʝʥʥʷ ʙʫʜʝ ʥʝʝʬʝʢʪʠʚʥʠʤ. ʅʘʫʢʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ 

ʜʦʚʦʜʷʪʴ, ʱʦ ʟʘ ʚʠʢʦʨʠʩʪʘʥʥ ̫ ʥʦʚʠʭ ʩʦʨʪʽʚ ʪʘ ʛʽʙʨʠʜʽʚ ʝʥʝʨʛʝʪʠʯʥʦʾ ʚʝʨʙʠ 

ʧʦʪʨʽʙʥʦ ʟʚʝʨʪʘʪʠ ʫʚʘʛʫ ʥʘ ʩʘʤʫ ʙʫʜʦʚʫ ʢʫʱʘ ʪʘ ʢʽʣʴʢʽʩʪʴ ʧʘʛʦʥʽʚ ʫ ʥʴʦʤʫ. 

ɿʦʢʨʝʤʘ, ʚʽʥ ʧʦʚʠʥʝʥ ʤʘʪʠ ʢʦʤʧʘʢʪʥʫ ʨʽʚʥʫ ʚʝʨʪʠʢʘʣʴʥʦ ʦʨʽʻʥʪʦʚʘʥʫ ʢʨʦʥʫ 

ʧʘʛʦʥʽʚ ʟ ʰʠʨʦʢʠʤʠ ʪʘ ʜʦʚʛʠʤʠ ʣʠʩʪʦʯʢʘʤʠ. 

ɿʘ ʨʘʭʫʥʦʢ ʧʦʢʨʘʱʝʥʥʷ ʫʤʦʚ ʜʣʷ ʬʦʪʦʩʠʥʪʝʪʠʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʨʦʩʣʠʥ 

ʝʥʝʨʛʝʪʠʯʥʦʾ ʚʝʨʙʠ ʤʦʞʥʘ ʩʫʪʪʻʚʦ ʚʧʣʠʚʘʪʠ ʥʘ ʚʨʦʞʘʡʥʽʩʪʴ ʪʘ ʷʢʽʩʪʴ ʩʠʨʦʚʠʥʠ. 

ɯʩʥʫʻ ʟʘʣʝʞʥʽʩʪʴ ʤʽʞ ʚʠʜʘʤʠ ʝʥʝʨʛʝʪʠʯʥʦʾ ʚʝʨʙʠ ʪʘ ʽʥʪʝʥʩʠʚʥʽʩʪʶ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʨʽʩʪ ʪʘ ʨʦʟʚʠʪʦʢ 

ʨʦʩʣʠʥ ʚ ʧʨʦʮʝʩʽ ʚʝʛʝʪʘʮʽʾ ʧʝʨʝʚʘʞʥʦ ʥʘ ʧʦʯʘʪʢʦʚʦʤʫ ʧʝʨʽʦʜʽ ï ʥʘ 

ʦʨʛʘʥʠ ʞʠʚʣʝʥʥʷ, ʧʽʟʥʽʰʝ ï ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʧʘʛʦʥʽʚ ʪʘ ʧʨʦʜʫʢʪʠʚʥʦʾ 

ʯʘʩʪʠʥʠ. ʊʦʤʫ ʚʘʞʣʠʚʠʤ ʬʘʢʪʦʨʦʤ ʚ ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʱʫʚʘʥʥʷ 

ʝʥʝʨʛʝʪʠʯʥʦʾ ʚʝʨʙʠ ʻ ʩʪʚʦʨʝʥʥʷ ʩʧʨʠʷʪʣʠʚʠʭ, ʦʧʪʠʤʘʣʴʥʠʭ ʫʤʦʚ ʜʣʷ 

ʨʦʟʚʠʪʢʫ ʨʦʩʣʠʥ ʪʘ ʥʘʢʦʧʠʯʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ 

ʙʽʦʤʘʩʠ. 

 

1.7. ɹʽʦʣʦʛʽʯʥʽ ʪʘ ʝʢʦʣʦʛʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʚʠʜʽʚ ʚʝʨʙ 

 
ɺʝʨʙʠ ï ʜʚʦʜʦʤʥʽ ʨʦʟʜʽʣʴʥʦʩʪʘʪʝʚʽ ʨʦʩʣʠʥʠ. ʂʚʽʪʢʠ ʾʭ ʟʽʙʨʘʥʽ ʫ ʩʫʮʚʽʪʪʷ, 

ʱʦ ʷʚʣʷʻ ʩʦʙʦʶ ʧʨʷʤʦʩʪʦʷʯʫ ʩʝʨʝʞʢʫ ʘʙʦ ʢʦʣʦʩ. ʋ ʜʝʷʢʠʭ ʚʠʜʽʚ ʩʫʮʚʽʪʪʷ ʟʣʝʛʢʘ 

ʧʦʥʠʢʣʽ, ʦʩʦʙʣʠʚʦ ʧʽʜ ʢʽʥʝʮʴ ʮʚʽʪʽʥʥʷ (ʚʝʨʙʠ ʪʨʠʪʠʯʠʥʢʦʚʘ, ʧóʷʪʠʪʠʯʠʥʢʦʚʘ). 

ʉʝʨʝʞʢʘ ʦʜʥʦʩʪʘʪʝʚʘ, ʤʦʞʝ ʟʘʚʝʨʰʫʚʘʪʠ ʥʝʚʝʣʠʢʠʡ ʧʘʛʽʥ ʧʦʪʦʯʥʦʛʦ ʨʦʢʫ (ʫ 
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ʘʨʢʪʠʯʥʠʭ ʽ ʘʣʴʧʽʡʩʴʢʠʭ ʚʠʜʽʚ), ʘʙʦ ʨʦʟʤʽʱʝʥʘ ʥʘ ʤʠʥʫʣʦʨʽʯʥʦʤʫ ʧʘʛʦʥʽ. 

ʂʚʽʪʢʠ ʨʦʟʤʽʱʝʥʽ ʫ ʧʘʟʫʭʘʭ ʧʨʠʢʚʽʪʢʦʚʠʭ ʣʫʩʦʢ, ʙʝʟ ʦʮʚʽʪʠʥʠ, ʟʘʤʽʩʪʴ ʷʢʦʾ ʻ 1-3 

ʥʝʢʪʘʨʥʠʢʠ, ʱʦ ʫ ʦʢʨʝʤʠʭ ʚʠʜʽʚ ʟʣʠʚʘʶʪʴʩʷ ʚ ʟʘʣʦʟʠʩʪʠʡ ʜʠʩʢ. ʏʦʣʦʚʽʯʽ ʢʚʽʪʢʠ 

ʤʘʶʪʴ ʚʽʜ 2 ʜʦ 12 ʪʠʯʠʥʦʢ (ʫ ʙʽʣʴʰʦʩʪʽ ʚʠʜʽʚ - 2), ʞʽʥʦʯʽ ï ʦʜʥʫ ʤʘʪʦʯʢʫ. ʇʠʣʦʢ 

ʚʝʨʙ ʣʠʧʢʠʡ, ʟʘʧʠʣʝʥʥʷ ʚʽʜʙʫʚʘʶʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʤʘʭ. ɼʝʷʢʽ ʘʚʪʦʨʠ 

ʚʚʘʞʘʶʪʴ, ʱʦ ʦʢʨʝʤʽ ʘʨʢʪʠʯʥʽ ʚʠʜʠ ʚʝʨʙ, ʯʝʨʝʟ ʥʝʜʦʩʪʘʪʥʶ ʢʽʣʴʢʽʩʪʴ ʢʦʤʘʭ, 

ʧʨʠʩʪʦʩʫʚʘʣʠʩʷ ʜʦ ʟʘʧʠʣʝʥʥʷ ʚʽʪʨʦʤ (ʊʘʭʪʘʜʞʷʥ, 1966, ʄʦʨʦʟʦʚ, 1966). 

ʃʠʩʪʢʠ ʽ ʙʨʫʥʴʢʠ ʚʝʨʙ ʨʦʟʤʽʱʝʥʽ ʥʘ ʧʘʛʦʥʽ, ʷʢ ʧʨʘʚʠʣʦ, ʯʝʨʛʦʚʦ 

(ʩʧʽʨʘʣʴʥʦ). ɺ ʣʽʪʝʨʘʪʫʨʽ ʯʘʩʪʦ ʟʛʘʜʫʻʪʴʩʷ, ʱʦ ʩʫʧʨʦʪʠʚʥʝ (ʧʦʧʘʨʥʦ ʟʙʣʠʞʝʥʝ) 

ʾʭ ʨʦʟʤʽʱʝʥʥʷ ʭʘʨʘʢʪʝʨʥʝ ʪʽʣʴʢʠ ʜʣʷ ʚʝʨʙʠ ʧʫʨʧʫʨʦʚʦʾ. ʄʠ ʩʧʦʩʪʝʨʽʛʘʣʠ 

ʩʫʧʨʦʪʠʚʥʽ ʛʝʥʝʨʘʪʠʚʥʽ ʙʨʫʥʴʢʠ ʪʘʢʦʞ ʫ ʚʝʨʙ ʚʫʰʢʘʪʦʾ, ʨʦʟʤʘʨʠʥʦʣʠʩʪʦʾ ʽ, 

ʦʩʦʙʣʠʚʦ ʯʘʩʪʦ ï ʫ ʢʦʟʷʯʦʾ. 

ʋ ʚʝʨʙʠ ʧʨʫʪʦʚʠʜʥʦʾ ʽʥʦʜʽ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʧʦʪʨʽʡʥʦ ʟʙʣʠʞʝʥʽ 

ʚʝʛʝʪʘʪʠʚʥʽ ʙʨʫʥʴʢʠ. 

ʋ ʮʽʣʦʤʫ ʨʽʜ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʟʥʘʯʥʦʶ ʚʦʣʦʛʦ- ʪʘ ʩʚʽʪʣʦʣʶʙʥʽʩʪʶ ʽ 

ʟʜʘʪʥʽʩʪʶ ʰʚʠʜʢʦ ʟʘʩʝʣʷʪʠ ʤʽʩʮʷ, ʱʦ ʟ ʷʢʠʭʦʩʴ ʧʨʠʯʠʥ ʧʦʟʙʘʚʣʝʥʽ ʨʦʩʣʠʥʥʦʩʪʽ. 

ɺʦʣʦʛʦʣʶʙʥʽʩʪʴ ʚʝʨʙ ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʚ ʥʘʟʚʽ ʜʘʥʦʛʦ ʨʦʜʫ ï Salix, ʷʢʘ ʧʦʭʦʜʠʪʴ 

ʚʽʜ ʢʝʣʴʪʩʴʢʠʭ ʩʣʽʚ çsalè - ʙʽʣʷ ʪʘ çlixè ï ʚʦʜʘ. 

ɿʘ ʚʽʜʥʦʰʝʥʥʷʤ ʜʦ ʘʝʨʘʮʽʾ ˇʨʫʥʪʫ ʆ.ʂ. ʉʢʚʦʨʮʦʚ (1968) ʨʦʟʜʽʣʷʻ ʚʩʽ ʚʠʜʠ 

ʚʝʨʙ ʥʘ ʜʚʽ ʛʨʫʧʠ: ʘʣʶʚʽʘʣʴʥʽ ʪʘ ʥʝʘʣʶʚʽʘʣʴʥʽ. ʇʝʨʰʽ ʧʦʪʨʝʙʫʶʪʴ ʜʦʙʨʝ 

ʜʨʝʥʦʚʘʥʦʛʦ ʩʫʙʩʪʨʘʪʫ ʪʘ ʧʨʦʪʦʯʥʦʛʦ ʟʚʦʣʦʞʝʥʥʷ ʽ ʟʘʩʝʣʷʶʪʴ ʥʘʥʦʩʠ ʚ 

ʟʘʧʣʘʚʘʭ ʨʽʯʦʢ ʪʘ ʩʪʨʫʤʢʽʚ. ɺʠʜʠ ʜʨʫʛʦʾ ʛʨʫʧʠ ï ʥʝʚʠʙʘʛʣʠʚʽ ʜʦ ʘʝʨʘʮʽʾ ˇʨʫʥʪʫ, 

ʧʨʠʩʪʦʩʦʚʘʥʽ ʜʦ ʥʘʜʤʽʨʥʦʛʦ ʟʘʩʪʽʡʥʦʛʦ ʟʚʦʣʦʞʝʥʥʷ ʽ, ʚ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ, 

ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʧʦʟʘ ʟʘʧʣʘʚʦʶ. 

ʇʦʯʘʪʢʦʤ ʮʚʽʪʽʥʥʷ ʪʦʛʦ ʯʠ ʽʥʰʦʛʦ ʚʠʜʫ ʚʚʘʞʘʻʪʴʩʷ ʜʝʥʴ, ʢʦʣʠ ʚʧʝʨʰʝ 

ʙʫʣʘ ʧʦʤʽʯʝʥʘ ʭʦʯʘ ʙ ʦʜʥʘ ʩʝʨʝʞʢʘ, ʱʦ ʟʘʮʚʽʣʘ. ʅʘʡʟʨʫʯʥʽʰʝ ʬʽʢʩʫʚʘʪʠ ʧʦʯʘʪʦʢ 

ʮʚʽʪʽʥʥʷ ʫ ʯʦʣʦʚʽʯʠʭ ʝʢʟʝʤʧʣʷʨʽʚ ʯʝʨʝʟ ʪʝ, ʱʦ ʧʠʣʷʢʠ ʪʠʯʠʥʦʢ ʤʘʶʪʴ ʷʩʢʨʘʚʦ-

ʞʦʚʪʠʡ ʢʦʣʽʨ. ʋ ʚʝʨʙ ʧʫʨʧʫʨʦʚʦʾ ʪʘ ʨʦʟʤʘʨʠʥʦʣʠʩʪʦʾ ʚʦʥʠ ʩʧʦʯʘʪʢʫ ʜʝʱʦ 

ʯʝʨʚʦʥʫʚʘʪʦʛʦ (ʧʫʨʧʫʨʦʚʦʛʦ) ʟʘʙʘʨʚʣʝʥʥʷ. ɾʽʥʦʯʽ ʩʝʨʝʞʢʠ ʫ ʚʩʽʭ ʚʠʜʽʚ ʟʝʣʝʥʽ ʽ 

ʥʝ ʪʘʢʽ ʧʨʠʤʽʪʥʽ, ʷʢ ʯʦʣʦʚʽʯʽ, ʭʦʯʘ ʽ ʟʘ ʥʠʤʠ ʤʦʞʥʘ ʩʧʦʩʪʝʨʽʛʘʪʠ ʧʦʯʘʪʦʢ ʽ 

ʢʽʥʝʮʴ ʮʚʽʪʽʥʥʷ. ʇʦʯʘʪʦʢ ʮʚʽʪʽʥʥʷ ʞʽʥʦʯʠʭ ʢʚʽʪʦʢ ʥʘʩʪʘʻ ʪʦʜʽ, ʢʦʣʠ ʧʦʚʥʽʩʪʶ 

ʩʬʦʨʤʫʚʘʣʘʩʴ ʤʘʪʦʯʢʘ ʽ ʧʨʠʡʤʦʯʢʘ ʤʘʪʦʯʢʠ ʧʦʯʘʣʘ ʨʦʟʢʨʠʚʘʪʠʩʷ. ʂʽʥʮʝʤ 

ʮʚʽʪʽʥʥʷ ʚʚʘʞʘʣʠ ʤʦʤʝʥʪ, ʢʦʣʠ ʪʠʯʠʥʢʠ ʧʦʯʘʣʠ ʙʫʨʽʪʠ ʽ ʚʩʠʭʘʪʠ ʪʘ ʢʦʣʠ 

ʚʩʠʭʘʣʠ ʧʨʠʡʤʦʯʢʠ ʥʘ ʞʽʥʦʯʠʭ ʢʚʽʪʢʘʭ. 

ʂʥ̔ʮʝʤ ʮʚʽʪʽʥʥʷ ʚʚʘʞʘʻʪʴʩʷ ʤʦʤʝʥʪ, ʢʦʣʠ ʚʽʜʮʚʽʪʘʶʪʴ ʧʨʘʢʪʠʯʥʦ ʚʩʽ 

ʨʦʩʣʠʥʠ ʜʘʥʦʛʦ ʚʠʜʫ, ʟʘ ʷʢʠʤʠ ʚʝʜʝʪʴʩʷ ʩʧʦʩʪʝʨʝʞʝʥʥʷ. ʈʽʟʥʠʮʷ ʚ ʪʝʨʤʽʥʘʭ 

ʮʚʽʪʽʥʥʷ ʨʽʟʥʠʭ ʦʩʦʙʠʥ ʙʫʚʘʻ ʟʥʘʯʥʦʶ. ʋ ʚʩʽʭ ʚʝʨʙ, ʟʘ ʷʢʠʤʠ ʤʠ ʩʧʦʩʪʝʨʽʛʘʣʠ, 

ʚʦʥʘ ʩʪʘʥʦʚʠʪʴ 5-7 ʜʥʽʚ. ʆʯʝʚʠʜʥʦ, ʤʘʶʪʴ ʤ̔ ʩʮʝ ʚʽʜʭʠʣʝʥʥʷ, ʱʦ ʚʠʥʠʢʣʠ ʥʘ 

ʛʝʥʝʪʠʯʥʦʤʫ ʨʽʚʥʽ. ʂʨʽʤ ʪʦʛʦ, ʨʽʟʥʠʮʷ ʚ ʩʪʨʦʢʘʭ ʟʘʮʚʽʪʘʥʥʷ ʥʝʨʽʜʢʦ ʙʫʚʘʻ 

ʧʦʚóʷʟʘʥʘ ʟ ʫʤʦʚʘʤʠ ʤʽʩʮʝʟʨʦʩʪʘʥʥʷ, ʘ ʪʦʯʥʽʰʝ ï ʟ ʪʝʤʧʝʨʘʪʫʨʥʠʤ ʨʝʞʠʤʦʤ 

ʩʝʨʝʜʦʚʠʱʘ. 

ʈʘʥʽʰʝ ʮʚʽʪʽʥʥʷ ʚʝʨʙ ʥʘʩʪʘʻ ʪʦʛʦ ʨʦʢʫ, ʢʦʣʠ ʙʫʣʘ ʥʘʡʚʠʱʘ ʪʝʤʧʝʨʘʪʫʨʘ ʚ 

ʤʽʩʷʮʽ, ʱʦ ʧʝʨʝʜʫʻ ʮʚʽʪʽʥʥʶ, ʪʘ ʢʦʣʠ ʩʝʨʝʜʥʴʦʜʦʙʦʚʘ ʪʝʤʧʝʨʘʪʫʨʘ ʨʘʥʽʰʝ 

ʧʝʨʝʚʠʱʠʣʘ 0
0
ʉ ʽ 5

0
ʉ. ʆʪʞʝ, ʜʣʷ ʪʦʛʦ, ʱʦʙ ʥʘʩʪʘʣʦ ʮʚʽʪʽʥʥʷ, ʥʝʦʙʭʽʜʥʦ, ʱʦʙ 

ʨʦʩʣʠʥʘ ʦʜʝʨʞʘʣʘ ʧʝʚʥʫ ʢʽʣʴʢʽʩʪʴ ʪʝʧʣʘ. ɺ ʘʛʨʦʤʝʪʝʦʨʦʣʦʛʽʾ ʢʽʣʴʢʽʩʪʴ ʪʝʧʣʘ 
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ʚʠʟʥʘʯʘʻʪʴʩʷ, ʷʢ ʩʫʤʘ ʘʢʪʠʚʥʠʭ (ʚʠʱʠʭ 0
0
ʉ) ʘʙʦ ʝʬʝʢʪʠʚʥʠʭ (ʚʠʱʠʭ ʟʘ 5, 10, 

15
0
ʉ) ʩʝʨʝʜʥʴʦʜʦʙʦʚʠʭ ʪʝʤʧʝʨʘʪʫʨ ʧʦʚʽʪʨʷ. 

ʇʨʠ ʥʘʢʦʧʠʯʝʥʥʽ ʧʝʚʥʦʾ ʢʽʣʴʢʦʩʪʽ ʪʝʧʣʘ ï ʩʫʤʠ ʪʝʤʧʝʨʘʪʫʨ, ʚʠʱʠʭ ʟʘ 

ʪʝʤʧʝʨʘʪʫʨʫ ʧʨʦʙʫʜʞʝʥʥʷ, ʨʦʩʣʠʥʘ ʧʦʯʠʥʘʻ ʚʝʛʝʪʘʮʽʶ, ʮʚʽʪʽʥʥʷ, ʫʪʚʦʨʝʥʥʷ 

ʥʘʩʽʥʥʷ ʪʦʱʦ. ʊʝʤʧʝʨʘʪʫʨʘ 3
0
ʉ, ʘʙʦ ʜʫʞʝ ʙʣʠʟʴʢʘ ʜʦ ʥʝʾ, ʻ ʪʝʤʧʝʨʘʪʫʨʦʶ 

ʧʦʯʘʪʢʫ ʚʝʛʝʪʘʮʽʾ ʜʣʷ ʙʽʣʴʰʦʩʪʽ ʦʙʩʪʝʞʫʚʘʥʠʭ ʚʠʜʽʚ. ɼʣʷ ʧʽʟʥʦ ʢʚʽʪʫʯʠʭ ʚʝʨʙ 

ʪʘʢʘ ʪʝʤʧʝʨʘʪʫʨʘ ʻ ʜʝʱʦ ʚʠʱʦʶ (ʥʘ 1,0-1,5
0
ʉ). 

ʇʽʜ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ʬʝʥʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʨʠʡʥʷʪʦ ʚʠʟʥʘʯʘʪʠ 

ʩʝʨʝʜʥʶ ʙʘʛʘʪʦʨʽʯʥʫ ʜʘʪʫ ʥʘʩʪʘʥʥʷ ʬʘʟ ʨʦʟʚʠʪʢʫ ʨʦʩʣʠʥ ʜʣʷ ʢʦʥʢʨʝʪʥʦʾ 

ʤʽʩʮʝʚʦʩʪʽ, ʷʢ ʩʝʨʝʜʥʻ ʘʨʠʬʤʝʪʠʯʥʝ ʜʘʪ ʦʢʨʝʤʠʭ ʨʦʢʽʚ. ɿʘ ʧʝʨʽʦʜ ʩʧʦʩʪʝʨʝʞʝʥʴ 

ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ ʥʘʚʝʩʥʽ ʙʫʣʘ ʚʠʱʘ ʚʽʜ ʩʝʨʝʜʥʽʭ ʙʘʛʘʪʦʨʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ (ʟʘ 

46 ʨʦʢʽʚ ʩʧʦʩʪʝʨʝʞʝʥʴ), ʮʚʽʪʽʥʥʷ ʧʦʯʠʥʘʣʦʩʷ ʨʘʥʽʰʝ, ʽ ʧʨʠ ʪʘʢʠʭ ʧʽʜʨʘʭʫʥʢʘʭ 

ʥʝʦʜʤʽʥʥʦ ʚʠʥʠʢʥʝ ʧʦʭʠʙʢʘ ʚ ʙʽʢ ʙʽʣʴʰ ʨʘʥʥʴʦʛʦ ʧʦʯʘʪʢʫ ʮʚʽʪʽʥʥʷ. ʉʝʨʝʜʥʷ 

ʪʨʠʚʘʣʽʩʪʴ ʧʝʨʽʦʜʫ ʮʚʽʪʽʥʥʷ ʚʝʨʙ ʟʘ ʯʘʩ ʩʧʦʩʪʝʨʝʞʝʥʴ ʩʢʣʘʣʘ 56,6 ʜʦʙʠ. 

ɿ ʢʽʥʮʷ ʜʨʫʛʦʾ ʜʝʢʘʜʠ ʪʨʘʚʥʷ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʥʘʡʙʽʣʴʰ ʽʥʪʝʥʩʠʚʥʠʡ 

ʣʽʥʽʡʥʠʡ ʧʨʠʨʽʩʪ ʚʩʽʭ ʚʝʨʙ. ʆʩʦʙʣʠʚʦ ʮʝ ʧʦʤʽʪʥʦ ʥʘ ʨʦʩʪʽ ʧʦʜʦʚʞʝʥʠʭ ʧʘʛʦʥʽʚ. 

ʋ ʣʠʧʥʽ ʧʦʜʦʚʞʝʥʽ ʧʘʛʦʥʠ ʦʜʥʦʨʽʯʥʠʭ ʞʠʚʮʝʚʠʭ ʩʘʜʞʘʥʮʽʚ ʚʝʨʙ ʛʦʩʪʨʦʣʠʩʪʦʾ, 

ʧʫʨʧʫʨʦʚʦʾ ʪʘ ʧʨʫʪʦʚʠʜʥʦʾ ʟʜʘʪʥʽ ʧʨʠʨʦʩʪʘʪʠ ʥʘ 1,4 ï 1,5 ʩʤ ʟʘ ʜʦʙʫ. 

ʋ ʙʽʣʴʰ ʩʧʨʠʷʪʣʠʚʠʭ ʫʤʦʚʘʭ ʦʜʥʦʨʽʯʥʽ ʞʠʚʮʝʚʽ ʩʘʜʞʘʥʮʽ ʜʝʷʢʠʭ ʚʠʜʽʚ ʫ 

ʧʝʨʽʦʜ ʽʥʪʝʥʩʠʚʥʦʛʦ ʨʦʩʪʫ ʜʦʩʷʛʘʶʪʴ ʩʝʨʝʜʥʴʦʜʦʙʦʚʦʛʦ ʧʨʠʨʦʩʪʫ ʚʠʩʦʪʦʶ ʜʦ 3 

ʩʤ (ʌʫʯʠʣʦ, ʆʥʠʩʴʢʽʚ, ʉʙʠʪʥʘ, 2006). 

ɸʥʘʣʽʟ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʜʦʟʚʦʣʷʻ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʤʘʢʩʠʤʘʣʴʥʠʡ 

ʧʨʠʨʽʩʪ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʚʠʜʽʚ ʚʝʨʙ ʫ ʜʚʦʨʽʯʥʦʤʫ ʚʽʮʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ ʧʝʨʽʦʜ ʟ 

ʢʽʥʮʷ ʪʨʘʚʥʷ ʜʦ ʩʝʨʝʜʠʥʠ ʣʠʧʥʷ, ʘʣʝ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʥʘʯʥʘ ʚʽʜʤʽʥʥʽʩʪʴ 

ʜʠʥʘʤʽʢʠ ʩʝʨʝʜʥʴʦʜʦʙʦʚʦʛʦ ʧʨʠʨʦʩʪʫ ʫ ʦʢʨʝʤʠʭ ʚʠʜʽʚ. ʊʘʢ, ʫ ʚʝʨʙʠ 

ʧóʷʪʠʪʠʯʠʥʢʦʚʦʾ ʪʘ ʧʫʨʧʫʨʦʚʦʾ ʤʘʢʩʠʤʫʤ ʧʨʠʨʦʩʪʫ ʧʨʠʭʦʜʠʪʴʩʷ ʥʘ ʜʨʫʛʫ 

ʯʘʩʪʠʥʫ ʮʴʦʛʦ ʧʝʨʽʦʜʫ (ʟ 12.06 ʧʦ 16.07), ʘ ʫ ʪʨʠʪʠʯʠʥʢʦʚʦʾ ʪʘ ʧʨʫʪʦʚʠʜʥʦʾ ï ʥʘ 

ʩʝʨʝʜʠʥʫ (ʟ 12.06 ʧʦ 21.06). ʋ ʪʦʧʦʣʽ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʚʝʨʙ, ʥʘʡʙʽʣʴʰʠʡ ʧʨʠʨʽʩʪ 

ʟʘ ʚʠʩʦʪʦʶ ʟʤʽʱʝʥʠʡ ʥʘ ʙʽʣʴʰ ʧʽʟʥʽʡ ʯʘʩ (ʟ 17.07 ʧʦ 20.08). ʄʘʢʩʠʤʘʣʴʥʠʡ 

ʩʝʨʝʜʥʴʦʜʦʙʦʚʠʡ ʧʨʠʨʽʩʪ ʙʫʚ ʟʘʬʽʢʩʦʚʘʥʠʡ ʫ ʚʝʨʙʠ ʧʫʨʧʫʨʦʚʦʾ ʫ ʧʝʨʽʦʜ (ʟ 22.06 

ʧʦ 16.07) ï 3,82 ʩʤ ʟʘ ʜʦʙʫ (ʪʘʙʣ. 1.2). 

ʊʘʙʣʠʮʷ 1.2 

ʉʝʨʝʜʥʴʦʜʦʙʦʚʠʡ ʧʨʠʨʽʩʪ ʜʚʦʨʽʯʥʠʭ ʧʣʘʥʪʘʮʽʡ ʚʝʨʙ (ʩʤ ʥʘ ʜʦʙʫ) ʧʨʦʪʷʛʦʤ 

ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ 2013 ʨʦʢʫ 
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1 ɺʝʨʙʘ ʧóʷʪʠʪʠʯʠʥʢʦʚʘ 15 0,98 1,03 1,74 2,19 2,16 1,42 0,14 1,20 

2 ɺʝʨʙʘ ʧóʷʪʠʪʠʯʠʥʢʦʚʘ 15 0,55 1,07 1,67 2,30 2,25 1,28 0,20 1,22 

3 ɺʝʨʙʘ ʪʨʠʪʠʯʠʥʢʦʚʘ 15 0,80 1,36 2,42 3,34 2,90 1,44 0,01 1,51 

4 ɺʝʨʙʘ ʪʨʠʪʠʯʠʥʢʦʚʘ 15 0,48 1,27 2,37 2,65 2,36 1,05 0,02 1,28 

5 ɺʝʨʙʘ. ʧʨʫʪʦʚʠʜʥʘ 20 0,88 2,23 3,08 3,12 2,91 1,66 0,34 1,90 

6 ɺʝʨʙʘ ʧʨʫʪʦʚʠʜʥʘ 20 0,66 1,93 2,64 2,93 2,57 1,56 0,20 1,66 

7 ɺʝʨʙʘ ʧʨʫʪʦʚʠʜʥʘ 20 0,45 2,16 2,61 2,70 2,21 1,45 0,33 1,66 
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ɼʦ ʩʝʨʝʜʠʥʠ ʩʝʨʧʥʷ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʨʦʩʪʫ ʟʥʘʯʥʦ ʟʤʝʥʰʫʻʪʴʩʷ ɺ ʮʝʡ ʯʘʩ 

ʚʝʨʙʠ ʧʦʧʝʣʷʩʪʘ, ʢʦʟʷʯʘ ʪʘ ʚʫʰʢʘʪʘ ʧʦʚʥʽʩʪʶ ʧʨʠʧʠʥʷʶʪʴ ʨʽʩʪ ʽ ʬʦʨʤʫʶʪʴ 

ʚʝʨʭʽʚʢʦʚʽ ʙʨʫʥʴʢʠ. ʈʝʰʪʘ ʚʝʨʙ ʧʨʦʜʦʚʞʫʻ ʜʘʚʘʪʠ ʥʝʚʝʣʠʢʠʡ ʧʨʠʨʽʩʪ ʜʦ ʢʽʥʮʷ 

ʧʝʨʰʦʾ ʜʝʢʘʜʠ ʚʝʨʝʩʥʷ. ʅʘʡʜʦʚʰʝ ʨʦʩʪʝ ʽ ʥʝ ʬʦʨʤʫʻ ʚʝʨʭʽʚʢʦʚʦʾ ʙʨʫʥʴʢʠ ʚʝʨʙʘ 

ʛʦʩʪʨʦʣʠʩʪʘ. ʃʠʩʪʦʧʘʜ ʫ ʚʝʨʙ ʧʦʯʠʥʘʻʪʴʩʷ ʧʽʩʣʷ ʧʦʯʘʪʢʫ ʦʩʽʥʥʽʭ ʧʨʠʤʦʨʦʟʢʽʚ, 

ʷʢʽ ʥʘʩʪʘʶʪʴ ʫ ʂʠʾʚʩʴʢʦʤʫ ʇʦʣʽʩʩʽ ʥʘʧʨʠʢʽʥʮʽ ʚʝʨʝʩʥʷ. ʅʘʡʜʦʚʰʝ ʥʝ ʦʧʘʜʘʻ 

ʣʠʩʪʷ ʫ ʚʝʨʙʠ ʧʨʫʪʦʚʠʜʥʦʾ. ʅʘ ʚʝʨʭʥʽʡ ʯʘʩʪʠʥʽ ʾʾ ʧʘʛʦʥʽʚ ʟʝʣʝʥʝ ʣʠʩʪʷ 

ʪʨʠʤʘʻʪʴʩʷ ʜʦ ʧʦʯʘʪʢʫ ʟʠʤʠ. 

ʂʨʽʤ ʪʦʛʦ, ʱʦ ʩʪʨʦʢʠ ʟʘʢʽʥʯʝʥʥʷ ʣʽʥʽʡʥʦʛʦ ʧʨʠʨʦʩʪʫ, ʷʢ ʫʞʝ ʟʛʘʜʫʚʘʣʦʩʷ, 

ʟʘʣʝʞʘʪʴ ʚʽʜ ʚʠʜʫ ʚʝʨʙʠ, ʚʝʣʠʢʠʡ ʚʧʣʠʚ ʥʘ ʥʠʭ ʤʘʶʪʴ ʪʘʢʦʞ ʫʤʦʚʠ 

ʤʽʩʮʝʟʨʦʩʪʘʥʥʷ: ʚ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʫʤʦʚʘʭ (ʧʝʨʝʟʚʦʣʦʞʝʥʠʭ, ʩʫʭʠʭ, ʙʽʜʥʠʭ ʥʘ 

ʧʦʞʠʚʥʽ ʨʝʯʦʚʠʥʠ ʪʦʱʦ) ʣʽʥʽʡʥʠʡ ʧʨʠʨʽʩʪ ʟʘʢʽʥʯʫʻʪʴʩʷ ʟʥʘʯʥʦ ʰʚʠʜʰʝ, ʥʽʞ ʫ 

ʩʧʨʠʷʪʣʠʚʠʭ. 

ʐʚʠʜʢʦʨʦʩʣʽʩʪʴ ʚʝʨʙ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʽʥʪʝʥʩʠʚʥʠʤ ʧʨʦʭʦʜʞʝʥʥʷʤ ʫ ʾʭ 

ʦʨʛʘʥʘʭ ʙʽʦʭʽʤʽʯʥʠʭ ʧʨʦʮʝʩʽʚ, ʚʥʘʩʣʽʜʦʢ ʯʦʛʦ ʫʪʚʦʨʶʻʪʴʩʷ ʚʝʣʠʢʘ ʤʘʩʘ 

ʧʣʘʩʪʠʯʥʠʭ ʨʝʯʦʚʠʥ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʚʝʛʝʪʘʪʠʚʥʠʭ ʪʘ 

ʛʝʥʝʨʘʪʠʚʥʠʭ ʦʨʛʘʥʽʚ. ʋ ʟʥʘʯʥʽʡ ʤʽʨʽ ʰʚʠʜʢʽʩʪʴ ʧʨʦʭʦʜʞʝʥʥʷ ʮʠʭ ʧʨʦʮʝʩʽʚ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʪʨʘʥʩʧʽʨʘʮʽʾ ʚʦʜʠ ʪʘ ʬʦʪʦʩʠʥʪʝʟʫ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʪʨʘʥʩʧʽʨʘʮʽʾ ʧʨʦʚʦʜʠʣʠʩʴ ʟʘ ʤʝʪʦʜʦʤ ʰʚʠʜʢʦʛʦ ʟʚʘʞʫʚʘʥʥʷ 

ʟʽʨʚʘʥʠʭ ʣʠʩʪʢʽʚ ʥʘ ʪʦʨʩʽʡʥʠʭ ʪʝʨʝʟʘʭ ʦʜʨʘʟʫ ʧʽʩʣʷ ʟʨʠʚʘʥʥʷ ʽ ʧʽʩʣʷ 2-ʭʚʠʣʠʥʥʦʾ 

ʝʢʩʧʦʟʠʮʽʾ (ɻʦʨʜʽʝʥʢʦ, 1979). ʅʘ ʯʘʩ ʝʢʩʧʦʟʠʮʽʾ ʟʽʨʚʘʥʽ ʣʠʩʪʢʠ ʧʦʤʽʱʘʣʠʩʷ 

ʷʢʦʤʦʛʘ ʙʣʠʞʯʝ ʜʦ ʪʦʛʦ ʤʽʩʮʷ, ʟʚʽʜʢʠ ʾʭ ʟʽʨʚʘʣʠ. ɿʚʘʞʫʚʘʥʥʷ ʧʨʦʚʦʜʠʣʠʩʷ ʟ 

ʪʦʯʥʽʩʪʶ ʜʦ 0,5 ʤʛ. ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʫ ʤʛ ʚʠʧʘʨʫʚʘʥʦʾ ʚʦʜʠ ʟ 1 ʛʨʘʤʘ 

ʞʠʚʦʛʦ ʣʠʩʪʢʘ ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣʠʮʽ 1.3. 

ʊʘʙʣʠʮʷ 1.3 

ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʪʨʘʥʩʧʽʨʘʮʽʾ ʜʝʷʢʠʭ ʚʠʜʽʚ ʚʝʨʙ ʽ ʪʦʧʦʣʽ, ʤʛĿʛ
-1
Ŀʛʦʜ

-1
 

 

 ̄

ʧ/ʧ 

ɺʠʜ ʉʪʘʪʠʩʪʠʢʠ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʪʨʘʥʩʧʽʨʘʮʽʾ 

M m ů V P 

1 ɺʝʨʙʘ ʧʨʫʪʦʚʠʜʥʘ 795 87,5 195,7 24,6 11,0 

2 ɺʝʨʙʘ ʧʫʨʧʫʨʦʚʘ ʭ 

ɺʝʨʙʘ ʧʨʫʪʦʚʠʜʥʘ 

1790 84,6 207,2 11,6 4,7 

3 ɺʝʨʙʘ ʪʨʠʪʠʯʠʥʢʦʚʘ 2552 161,1 322,2 12,6 6,3 

4 ɺʝʨʙʘ ʙʽʣʘ 2518 156,6 383,6 15,2 6,2 

5 ɺʝʨʙʘ ʧóʷʪʠʪʠʯʠʥʢʦʚʘ 1598 164,4 328,8 20,6 10,3 

6 ʊʦʧʦʣʷ ʻʚʨʦʘʤʝʨ. 

çDorskampè 

1537 193,0 386,1 25,1 12,6 

 

ɿ ʥʘʚʝʜʝʥʠʭ ʜʘʥʠʭ ʚʠʜʥʦ, ʱʦ ʫ ʥʘʡʞʘʨʢʽʰʠʡ ʯʘʩ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ 

ʧʨʝʜʩʪʘʚʥʠʢʠ ʨʦʜʠʥʠ ʚʝʨʙʦʚʠʭ ʟ 1 ʛʨʘʤʘ ʞʠʚʦʛʦ ʣʠʩʪʢʘ ʚʠʧʘʨʦʚʫʶʪʴ ʚʽʜ 0,80 

ʜʦ 2,55 ʛʨʘʤʽʚ ʚʦʜʠ ʟʘ ʦʜʥʫ ʛʦʜʠʥʫ. ʅʘʡʙʽʣʴʰ ʽʥʪʝʥʩʠʚʥʦ ʚ ʮʝʡ ʧʝʨʽʦʜ 

ʪʨʘʥʩʧʽʨʘʮʽʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʫ ʚʝʨʙ ʪʨʠʪʠʯʠʥʢʦʚʦʾ, ʙʽʣʦʾ ʪʘ ʧʫʨʧʫʨʦʚʦʾ (ʚʽʜ 2,08 ʜʦ 

2,55 ʛĿʛ
-1
Ŀʛʦʜ

-1
). ʋ ʚʝʨʙ ʧóʷʪʠʪʠʯʠʥʢʦʚʦʾ ʪʘ ʪʦʧʦʣʽ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʪʨʘʥʩʧʽʨʘʮʽʾ 

ʜʝʱʦ ʥʠʞʯʘ: ʚʽʜ 1,54 ʜʦ 1,79 ʛĿʛ
-1
Ŀʛʦʜ

-1
. ʅʘʡʥʠʞʯʠʤ ʮʝʡ ʧʦʢʘʟʥʠʢ ʚʠʷʚʠʚʩʷ ʫ 

ʚʝʨʙʠ ʧʨʫʪʦʚʠʜʥʦʾ ï 0,80 ʛĿʛ
-1
Ŀʛʦʜ

-1
. ʇʦʨʽʚʥʷʥʥʷ ʪʨʘʥʩʧʽʨʘʮʽʾ ʛʽʙʨʠʜʥʦʾ ʚʝʨʙʠ 

(ˉ3) ʽ ʾʾ ʙʘʪʴʢʽʚʩʴʢʠʭ ʬʦʨʤ (ˉ1 ʽ ˉ2) ʧʦʢʘʟʫʻ, ʱʦ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʪʨʘʥʩʧʽʨʘʮʽʾ 
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ʛʽʙʨʠʜʘ ʟʥʘʭʦʜʠʪʴʩʷ ʤʽʞ ʧʦʢʘʟʥʠʢʘʤʠ ʪʨʘʥʩʧʽʨʘʮʽʾ ʡʦʛʦ ʙʘʪʴʢʽʚʩʴʢʠʭ ʬʦʨʤ, 

ʧʨʠʯʦʤʫ ï ʙʣʠʞʯʝ ʜʦ ʤʘʪʝʨʠʥʩʴʢʦʾ (ʜʦ ʚʝʨʙʠ ʧʫʨʧʫʨʦʚʦʾ). 

ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʬʦʪʦʩʠʥʪʝʟʫ ʚ ʣʠʩʪʢʘʭ ʚʝʨʙ ʽ ʪʦʧʦʣʴ ʚʠʟʥʘʯʘʣʘʩʷ 

(ʧʘʨʘʣʝʣʴʥʦ ʟ ʚʠʟʥʘʯʝʥʥʷʤ ʪʨʘʥʩʧʽʨʘʮʽʾ) ʤʝʪʦʜʦʤ ʧʦʣʦʚʠʥʦʢ (ɻʦʨʜʽʝʥʢʦ, 1979). 

ʊʝʨʤʽʥ ʝʢʩʧʦʟʠʮʽʾ ʧʦʣʦʚʠʥʦʢ ʣʠʩʪʢʽʚ, ʱʦ ʟʘʣʠʰʝʥʽ ʥʘ ʨʦʩʣʠʥʘʭ, ʩʪʘʥʦʚʠʚ 4 

ʛʦʜʠʥʠ. ʇʽʩʣʷ ʚʠʩʫʰʫʚʘʥʥʷ ʝʢʩʧʦʥʦʚʘʥʠʭ ʧʦʣʦʚʠʥʦʢ ʣʠʩʪʢʽʚ ʽ ʟʨʽʟʘʥʠʭ 

ʧʦʣʦʚʠʥʦʢ, ʱʦ ʧʽʜ ʯʘʩ ʝʢʩʧʦʟʠʮʽʾ ʟʥʘʭʦʜʠʣʠʩʴ ʫ ʚʦʛʢʽʡ ʪʢʘʥʠʥʽ, ʟʚʘʞʫʚʘʥʥʷ ʥʘ 

ʘʥʘʣʽʪʠʯʥʠʭ ʚʘʛʘʭ, ʚʠʟʥʘʯʝʥʥʷ ʾʭ ʧʣʦʱ ʪʘ ʦʙʨʦʙʢʠ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ 

ʟóʷʩʫʚʘʣʦʩʷ, ʱʦ ʜʦʩʣʽʜʞʫʚʘʥʽ ʨʦʩʣʠʥʠ ʤʘʶʪʴ ʚʠʩʦʢʫ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʘʩʠʤʽʣʷʮʽʾ 

ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ. 

ʂʽʣʴʢʽʩʪʴ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ, ʘʩʠʤʽʣʴʦʚʘʥʦʾ ʦʜʥʠʤ ʢʚʘʜʨʘʪʥʠʤ ʜʝʮʠʤʝʪʨʦʤ 

ʣʠʩʪʢʦʚʦʾ ʧʦʚʝʨʭʥʽ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʚʠʜʽʚ ʟʘ ʦʜʥʫ ʛʦʜʠʥʫ ʩʪʘʥʦʚʠʪʴ ʫ 

ʥʘʡʞʘʨʢʽʰʠʡ ʧʝʨʽʦʜ ʚʝʛʝʪʘʮʽʾ 21,7 ï 59,2 ʤʛ. 

ʅʘʡʚʠʱʠʤ ʮʝʡ ʧʦʢʘʟʥʠʢ ʚʠʷʚʠʚʩʷ  ʫ  ʚʝʨʙʠ  ʧʨʫʪʦʚʠʜʥʦʾ 

(59,2 ʤʛĿʜʤ
2
Ŀʛʦʜ 

-1
), ʘ ʥʘʡʥʠʞʯʠʤ ï ʫ ʪʦʧʦʣʽ (21,7 ʤʛĿʜʤ

-2
Ŀʛʦʜ

-1
). ʋ ʨʝʰʪʠ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʬʦʨʤ ʚʽʥ ʙʫʚ ʧʨʘʢʪʠʯʥʦ ʦʜʥʘʢʦʚʠʤ: 41,7 ï 44,7 ʤʛĿʜʤ
-2
Ŀʛʦʜ

-1
. 

 

ʊʘʙʣʠʮʷ 1.4 

ɺʧʣʠʚ ʫʤʦʚ ʤʽʩʮʝʟʨʦʩʪʘʥʥʷ ʥʘ ʫʢʦʨʽʥʝʥʥʷ ʞʠʚʮʽʚ ʚʝʨʙ 
 

ɺʠʜ ʊʠʧ ʫʤʦʚ ʤʽʩʮʝʟʨʦʩʪʘʥʥʷ 

A2 B2 D3 C5 

ɺʝʨʙʘ 

ʧóʷʪʠʪʠʯʠʥʢʦʚʘ 

6,8Ñ0,5 

40,0 

27,7Ñ2,6 

35,0 

58,7Ñ4,3 

92,1 

17,8Ñ0,9 

100 

ɺʝʨʙʘ 

ʪʨʠʪʠʯʠʥʢʦʚʘ 

18,3Ñ0,9 

65,3 

49,0Ñ2,3 

85,0 

100,4Ñ3,4 

100 

42,1Ñ1,6 

96,7 

ɺʝʨʙʘ 

ʧʨʫʪʦʚʠʜʥʘ 

15,2Ñ0,8 

54,0 

72,6Ñ3,8 

100 

103,5Ñ3,7 

97,4 

26,4Ñ1,6 

100 

ɺʝʨʙʘ 

ʧʫʨʧʫʨʦʚʘ 

24,1Ñ1,8 

48,0 

81,7Ñ5,0 

100 

81,1Ñ3,0 

100 

27,5Ñ1,6 

100 

ɺʝʨʙʘ 

ʛʦʩʪʨʦʣʠʩʪʘ 

27,5Ñ2,1 

80,9 

71,6Ñ3,9 

80,0 

96,6Ñ4,5 

100 

39,8Ñ1,8 

100 
ʇʨʠʤʽʪʢʘ: ʋ ʯʠʩʝʣʴʥʠʢʫ ʚʢʘʟʘʥʦ ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʚʠʩʦʪʠ ʦʜʥʦʨʽʯʥʠʭ ʢʫʱʽʚ ʪʘ ʧʦʤʠʣʢʫ 

ʩʝʨʝʜʥʴʦʛʦ (ʫ ʩʘʥʪʠʤʝʪʨʘʭ); ʫ ʟʥʘʤʝʥʥʠʢʫ ï ʫʢʦʨʽʥʝʥʥʷ ʞʠʚʮʽʚ (ʫ ʚʽʜʩʦʪʢʘʭ) 
 

ʆʪʞʝ, ʚʩʽ ʚʝʨʙʠ, ʚʟʷʪʽ ʜʣʷ ʜʦʩʣʽʜʞʝʥʴ, ʧʦʟʠʪʠʚʥʦ ʨʝʘʛʫʶʪʴ ʥʘ ʧʽʜʚʠʱʝʥʥʷ 

ʨʦʜʶʯʦʩʪʽ ˇʨʫʥʪʫ ʪʘ (ʜʦ ʧʝʚʥʦʾ ʤʽʨʠ) ï ʡʦʛʦ ʟʚʦʣʦʞʝʥʦʩʪʽ. ʅʘʩʘʜʞʝʥʥʷ ʚʝʨʙ 

ʧʨʫʪʦʚʠʜʥʦʾ, ʧʫʨʧʫʨʦʚʦʾ, ʛʦʩʪʨʦʣʠʩʪʦʾ ʪʘ ʾʭ ʛʽʙʨʠʜʽʚ ʤʦʞʥʘ ʟ ʫʩʧʽʭʦʤ 

ʩʪʚʦʨʶʚʘʪʠ ʚ ʂʠʾʚʩʴʢʦʤʫ ʇʦʣʽʩʩʽ ʫ ʪʠʧʘʭ ʫʤʦʚ ʟʨʦʩʪʘʥʥʷ ʣʽʩʫ B2-4 ï D3-4. ɼʣʷ 

ʚʝʨʙ ʪʨʠʪʠʯʠʥʢʦʚʦʾ ʪʘ ʧóʷʪʠʪʠʯʠʥʢʦʚʦʾ ʥʝʦʙʭʽʜʥʽ ʙʽʣʴʰ ʙʘʛʘʪʽ ʽ ʚʦʣʦʛʽ ˇʨʫʥʪʠ 

(CD3-4). 

ʅʘʜʤʽʨʥʝ ʟʚʦʣʦʞʝʥʥʷ ˇʨʫʥʪʫ, ʧʦʨʽʚʥʷʥʦ ʟ ʩʫʭʠʤʠ ʪʘ ʩʚʽʞʠʤʠ ʫʤʦʚʘʤʠ, ʚ 

ʧʝʨʰʠʡ ʨʽʢ ʚʠʨʦʱʫʚʘʥʥʷ ʟʘʙʝʟʧʝʯʫʻ ʫʢʦʨʽʥʝʥʥʷ ʧʨʘʢʪʠʯʥʦ ʚʩʽʭ ʧʦʩʘʜʞʝʥʠʭ 

ʞʠʚʮʽʚ. ʎʝ ʧʦʷʩʥʶʻʪʴʩʷ ʪʠʤ, ʱʦ ʞʠʚʝʮʴ ʥʝ ʷʚʣʷʻ ʩʦʙʦʶ ʧʦʚʥʦʮʽʥʥʫ ʨʦʩʣʠʥʫ, ʫ 

ʥʴʦʛʦ ʚʽʜʩʫʪʥʷ ʢʦʨʝʥʝʚʘ ʩʠʩʪʝʤʘ ʽ, ʜʣʷ ʧʽʜʪʨʠʤʘʥʥʷ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ, ʜʦ ʪʦʛʦ 

ʯʘʩʫ, ʧʦʢʠ ʚʽʜʨʦʩʪʝ ʢʦʨʽʥʥʷ, ʡʦʤʫ ʥʝʦʙʭʽʜʥʦ ʙʘʛʘʪʦ ʚʦʣʦʛʠ. ɺ ʥʘʩʪʫʧʥʽ ʨʦʢʠ 

ʥʘʜʤʽʨʥʘ, ʘ ʦʩʦʙʣʠʚʦ ʱʝ ʡ ʟʘʩʪʽʡʥʘ ʟʚʦʣʦʞʝʥʽʩʪʴ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʨʠʛʥʽʯʝʥʥʷ ʽ 

ʟʘʛʠʙʝʣʽ ʫʞʝ ʫʢʦʨʽʥʝʥʠʭ ʨʦʩʣʠʥ (ʪʘʙʣ. 1.4). 
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ɯʟ ʪʨʴʦʭ, ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʜʽʚ, ʥʘʡʚʠʱʽ ʧʦʢʘʟʥʠʢʠ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʤʘʻ ʚʝʨʙʘ ʧʨʫʪʦʚʠʜʥʘ, ʷʢʘ ʥʘʡʙʽʣʴʰ ʽʥʪʝʥʩʠʚʥʦ ʟʨʝʘʛʫʚʘʣʘ ʥʘ 

ʟʙʽʣʴʰʝʥʥʷ ʪʦʨʬʥʦʩʪʽ ʽ ʟʚʦʣʦʞʝʥʦʩʪʽ ˇʨʫʥʪʫ ʽ ʟʥʘʯʥʦ ʧʝʨʝʚʘʞʘʻ ʨʝʰʪʫ ʚʠʜʽʚ ʟʘ 

ʚʠʩʦʪʦʶ ʢʫʱʽʚ ʽ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ ʦʜʥʦʨʽʯʥʦʾ ʬʽʪʦ ʤʘʩʠ ʫ ʩʧʨʠʷʪʣʠʚʠʭ ʜʣʷ ʫʩʽʭ 

ʚʠʜʽʚ ʚʘʨʽʘʥʪʘʭ ʣʽʩʦʨʦʩʣʠʥʥʠʭ ʫʤʦʚ. 

ɹʽʣʴʰ ʟʚʦʣʦʞʝʥʽ, ʘʣʝ ʤʝʥʰ ʜʨʝʥʦʚʘʥʽ ʝʜʘʬʽʯʥʽ ʫʤʦʚʠ (D5) ʥʝʛʘʪʠʚʥʦ 

ʚʧʣʠʚʘʶʪʴ ʥʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʚʝʨʙ, ʘʣʝ ʟʘʙʝʟʧʝʯʫʶʪʴ ʚʠʩʦʢʫ ʾʭ ʟʙʝʨʝʞʝʥʽʩʪʴ, 

ʱʦ ʚʢʘʟʫʻ ʥʘ ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘʜʤʽʨʥʦʛʦ ʟʘʩʪʽʡʥʦʛʦ ʟʚʦʣʦʞʝʥʥʷ ʥʘ ʨʦʟʚʠʪʦʢ 

ʩʘʜʞʘʥʮʽʚ ʚʝʨʙ, ʷʢʝ ʟʜʘʪʥʝ ʥʘʚʽʪʴ ʚʠʢʣʠʢʘʪʠ ʾʭ ʟʘʛʠʙʝʣʴ, ʭʦʯʘ ʫ ʧʝʨʰʠʡ ʨʽʢ ï 

ʩʧʨʠʷʻ ʚʠʩʦʢʦʤʫ ʫʢʦʨʽʥʝʥʥʶ ʾʭ ʞʠʚʮʽʚ. 

ʋ ʦʧʠʩʘʥʦʤʫ ʥʘʤʠ ʚʠʧʘʜʢʫ ʥʘʡʚʠʱʠʡ ʚʘʨʽʘʥʪ ʟʚʦʣʦʞʝʥʥʷ ʟʘʙʝʟʧʝʯʠʚ 

ʧʝʨʰʠʤ ʜʚʦʤ ʚʠʜʘʤ ʘʙʩʦʣʶʪʥʽ ʧʦʢʘʟʥʠʢʠ ʟʙʝʨʝʞʝʥʦʩʪʽ. ɼʦʩʠʪʴ ʚʠʩʦʢʠʤʠ ʚʦʥʠ 

ʻ ʽ ʫ ʚʝʨʙʠ ʧʨʫʪʦʚʠʜʥʦʾ. ɺʽʜʩʫʪʥʽʩʪʴ ʟʥʘʯʥʦ ʾʟʨʽʜʞʝʥʦʩʪʽ ʥʘʩʘʜʞʝʥʴ ʫ ʜʘʥʠʭ 

ʧʝʨʝʟʚʦʣʦʞʝʥʠʭ ʫʤʦʚʘʭ, ʦʯʝʚʠʜʥʦ, ʙʫʣʘ ʟʫʤʦʚʣʝʥʘ ʧʨʦʢʣʘʜʘʥʥʷʤ ʧʦ ʧʝʨʠʤʝʪʨʫ 

ʜʦʩʣʽʜʥʦʾ ʜʽʣʷʥʢʠ ʥʝʛʣʠʙʦʢʦʾ ʜʨʝʥʘʞʥʦʾ ʢʘʥʘʚʠ (ʧʣʫʛʦʤ ʇʂʃ-70), ʱʦ 

ʧʦʢʨʘʱʫʚʘʣʦ ʫʤʦʚʠ ʨʦʩʪʫ ʨʦʩʣʠʥ. 

ʅʘ ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʫʩʧʽʰʥʦʛʦ ʨʦʩʪʫ ʚʝʨʙ ʜʨʝʥʦʚʘʥʦʩʪʽ ˇʨʫʥʪʫ 

ʚʢʘʟʫʻ ʆ.ʂ. ʉʢʚʦʨʮʦʚ (1968). ɿʘ ʡʦʛʦ ʩʧʦʩʪʝʨʝʞʝʥʥʷʤʠ ʚʝʨʙʘ ʧóʷʪʠʪʠʯʠʥʢʦʚʘ, 

ʷʢʘ ʚ ʧʨʠʨʦʜʽ ʨʦʩʪʝ ʧʦ ʣʽʩʦʚʠʭ ʦʩʦʢʦʚʦ-ʢʫʥʠʯʥʠʢʦʚʠʭ ʙʦʣʦʪʘʭ, ʥʘʚʢʦʣʦ 

ʩʬʘʛʥʦʚʠʭ ʙʦʣʽʪ, ʥʘ ʤʦʢʨʠʭ ʣʫʢʘʭ ʪʘ ʽʥʰʠʭ ʧʝʨʝʟʚʦʣʦʞʝʥʠʭ ʤʽʩʮʷʭ ʫ ʚʠʛʣʷʜʽ 

ʥʝʚʝʣʠʯʢʦʛʦ ʜʝʨʝʚʮʷ ʟ ʦʟʥʘʢʘʤʠ ʧʨʠʛʥʽʯʝʥʦʩʪʽ, ʧʽʩʣʷ ʦʩʫʰʝʥʥʷ ʪʝʨʠʪʦʨʽʾ ʤʦʞʝ 

ʜʦʩʷʛʪʠ ʨʦʟʤʽʨʽʚ ʚʝʨʙ ʣʘʤʢʦʾ ʪʘ ʙʽʣʦʾ ï ʜʝʨʝʚ ʜʨʫʛʦʾ, ʘʙʦ ʧʝʨʰʦʾ ʚʝʣʠʯʠʥʠ. ɺʽʥ 

ʪʘʢʦʞ ʚʢʘʟʫʻ, ʱʦ ʚ ʟʦʥʽ ʧʦʟʠʪʠʚʥʦʛʦ ʙʘʣʘʥʩʫ ʚʦʣʦʛʠ ʥʘʚʽʪʴ ʪʘʢʽ ʪʠʧʦʚʽ 

ʧʨʝʜʩʪʘʚʥʠʢʠ ʙʦʣʦʪʥʠʭ ʚʝʨʙ, ʷʢ ʣʘʧʣʘʥʜʩʴʢʘ ʪʘ ʯʦʨʥʠʯʥʘ, ʚ ʫʤʦʚʘʭ ʢʫʣʴʪʫʨʠ ʥʘ 

ʩʫʭʦʜʦʣʽ ʨʦʩʪʫʪʴ ʟʥʘʯʥʦ ʢʨʘʱʝ, ʥʽʞ ʥʘ ʙʦʣʦʪʽ, ʷʢʱʦ ʾʭ ʧʦʟʙʘʚʠʪʠ ʢʦʥʢʫʨʝʥʮʽʾ 

ʽʥʰʠʭ ʜʝʨʝʚʥʠʭ ʪʘ ʪʨʘʚóʷʥʠʩʪʠʭ ʨʦʩʣʠʥ. 

ɿ ʫʩʴʦʛʦ ʚʠʱʝʚʢʘʟʘʥʦʛʦ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʚʩʽ ʚʠʜʠ ʚʝʨʙ 

ʜʦʩʷʛʘʶʪʴ ʥʘʡʙʽʣʴʰʠʭ ʨʦʟʤʽʨʽʚ ʥʘ ʙʘʛʘʪʠʭ, ʜʦʙʨʝ ʟʚʦʣʦʞʝʥʠʭ ʽ ʥʘʩʠʯʝʥʠʭ 

ʧʦʚʽʪʨʷʤ ˇʨʫʥʪʘʭ. ʊʝ, ʱʦ ʙʘʛʘʪʦ ʚʠʜʽʚ ʜʘʥʦʛʦ ʨʦʜʫ ʚ ʧʨʠʨʦʜʽ ʟʫʩʪʨʽʯʘʶʪʴʩʷ 

ʪʽʣʴʢʠ ʚ ʧʝʨʝʟʚʦʣʦʞʝʥʠʭ ʤʽʩʮʷʭ, ʥʝ ʦʟʥʘʯʘʻ, ʱʦ ʜʘʥʽ ʫʤʦʚʠ ʥʘʡʩʧʨʠʷʪʣʠʚʽʰʽ 

ʜʣʷ ʥʠʭ. ɺʦʥʠ ʨʦʩʪʫʪʴ ʪʫʪ ʪʦʤʫ, ʱʦ ʣʠʰʝ ʟʘ ʮʠʭ ʫʤʦʚ ʚʦʥʠ ʟʜʘʪʥʽ, ʟʘʚʜʷʢʠ 

ʩʚʦʾʤ ʙʽʦʣʦʛʽʯʥʠʤ ʦʩʦʙʣʠʚʦʩʪʷʤ, ʫʩʧʽʰʥʦ ʢʦʥʢʫʨʫʚʘʪʠ ʟ ʽʥʰʠʤʠ ʚʠʜʘʤʠ 

ʨʦʩʣʠʥ. 

ʆʩʥʦʚʥʠʤ ʩʧʦʩʦʙʦʤ ʨʦʟʤʥʦʞʝʥʥʷ ʚʝʨʙ ʫ ʧʨʠʨʦʜʥʠʭ ʫʤʦʚʘʭ ʻ ʥʘʩʽʥʥʻʚʝ 

ʨʦʟʤʥʦʞʝʥʥʷ, ʭʦʯʘ ʙʽʣʴʰʽʩʪʴ ʟ ʥʠʭ ʤʘʶʪʴ ʟʜʘʪʥʽʩʪʴ ʪʘʢʦʞ ʯʫʜʦʚʦ 

ʨʦʟʤʥʦʞʫʚʘʪʠʩʷ ʽ ʚʝʛʝʪʘʪʠʚʥʦ. ʗʢ ʫʞʝ ʟʛʘʜʫʚʘʣʦʩʴ, ʫ ʚʝʨʙ ʱʦʨʽʯʥʦ 

ʚʽʜʟʥʘʯʘʻʪʴʩʷ ʨʷʩʥʝ ʮʚʽʪʽʥʥʷ, ʷʢ ʥʘʩʣʽʜʦʢ ï ʚʦʥʠ ʨʷʩʥʦ ʪʘ ʩʪʘʙʽʣʴʥʦ 

ʧʣʦʜʦʥʦʩʷʪʴ, ʧʨʦʜʫʢʫʶʯʠ ʚʝʣʠʯʝʟʥʫ ʢʽʣʴʢʽʩʪʴ ʥʘʩʽʥʥʷ. 

ʃʘʙʦʨʘʪʦʨʥʘ ʩʭʦʞʽʩʪʴ ʩʚʽʞʦʟʽʙʨʘʥʦʛʦ ʥʘʩʽʥʥʷ ʚʝʨʙ ʩʪʘʥʦʚʠʪʴ 78,3 ï 

87,3%. ʅʠʟʴʢʘ ʩʭʦʞʽʩʪʴ ʥʘʩʽʥʥʷ ʚʝʨʙʠ ʧʦʧʝʣʷʩʪʦʾ ʧʦʷʩʥʶʻʪʴʩʷ ʪʠʤ, ʱʦ ʥʘ ʯʘʩ 

ʟʙʦʨʫ ʾʾ ʩʝʨʝʞʦʢ ʚʦʥʠ ʙʫʣʠ ʚʞʝ ʧʝʨʝʩʧʽʣʽ, ʽ ʧʫʭ ʟ ʥʘʩʽʥʥʷʤ, ʚ ʦʩʥʦʚʥʦʤʫ, ʫʞʝ 

ʚʠʣʝʪʽʚ, ʘ ʥʘʩʽʥʥʷ, ʱʦ ʟʘʣʠʰʠʣʦʩʷ ʚ ʢʦʨʦʙʦʯʢʘʭ, ʧʦʯʘʣʦ ʚʪʨʘʯʘʪʠ 

ʞʠʪʪʻʟʜʘʪʥʽʩʪʴ. ʇʦʚʪʦʨʥʽ ʜʦʩʣʽʜʠ, ʧʨʦʚʝʜʝʥʽ 1990 ʨʦʢʫ, ʧʦʢʘʟʘʣʠ, ʱʦ ʟʽʙʨʘʥʝ ʥʘ 

ʧʦʯʘʪʦʢ ʨʦʟʪʨʽʩʢʫʚʘʥʥʷ ʢʦʨʦʙʦʯʦʢ ʥʘʩʽʥʥʷ ʚʝʨʙʠ ʧʦʧʝʣʷʩʪʦʾ ʤʘʻ ʩʭʦʞʽʩʪʴ 

84,7%. 
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ɼʦʟʨʽʣʝ ʥʘʩʽʥʥʷ ʚʝʨʙ ʜʫʞʝ ʰʚʠʜʢʦ ʚʪʨʘʯʘʻ ʟʜʘʪʥʽʩʪʴ ʧʨʦʨʦʩʪʘʪʠ. 

ɯʣʶʩʪʨʘʮʽʻʁ  ʮʴʦʛʦ ʤʦʞʫʪʴ ʩʣʫʛʫʚʘʪʠ ʥʘʚʝʜʝʥʽ ʥʠʞʯʝ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ 

ʟʤʽʥʠ ʩʭʦʞʦʩʪʽ ʥʘʩʽʥʥʷ, ʱʦ ʟʙʝʨʽʛʘʣʦʩʷ ʚ ʩʫʭʠʭ ʧʨʦʙʽʨʢʘʭ ʧʨʠ ʢʽʤʥʘʪʥʽʡ 

ʪʝʤʧʝʨʘʪʫʨʽ ʚ ʪʝʤʥʦʤʫ ʤʽʩʮʽ. ʉʚʽʞʦʟʽʙʨʘʥʝ ʥʘʩʽʥʥʷ ʚʝʨʙ ʫ 1999 ʨʦʮʽ ʧʝʚʥʠʡ ʯʘʩ 

(12-13 ʜʥʽʚ) ʟʙʝʨʽʛʘʣʦ ʚʠʩʦʢʫ ʩʭʦʞʽʩʪʴ, ʧʽʩʣʷ ʯʦʛʦ ʚʦʥʘ ʨʽʟʢʦ ʟʥʠʞʫʚʘʣʘʩʴ, ʽ 

ʧʨʠʙʣʠʟʥʦ ʥʘ 19-21 ʜʝʥʴ ʥʘʩʽʥʥʷ ʧʦʚʥʽʩʪʶ ʚʪʨʘʯʘʣʦ ʞʠʪʪʻʟʜʘʪʥʽʩʪʴ. 

ʇʨʠ ʧʦʧʘʜʘʥʥʽ ʥʘ ʩʧʨʠʷʪʣʠʚʠʡ ʩʫʙʩʪʨʘʪ, ʥʘʩʽʥʥʷ ʚʝʨʙ ʜʫʞʝ ʰʚʠʜʢʦ 

ʧʨʦʨʦʩʪʘʻ (ʯʝʨʝʟ 10-20 ʛʦʜʠʥ). ʗʢʱʦ ʩʫʙʩʪʨʘʪ ʧʨʦʪʷʛʦʤ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ 

ʥʝ ʧʝʨʝʩʦʭʥʝ, ʦʩʦʙʣʠʚʦ ʚ ʧʝʨʰʠʡ ʤʽʩʷʮʴ, ʪʦ ʜʦ ʦʩʝʥʽ ʟ ʥʘʩʽʥʠʥʠ ʚʠʨʦʩʪʘʻ 

ʨʦʩʣʠʥʘ ʚʠʩʦʪʦʶ 15-20, ʘ ʽʥʦʜʽ 30-40 ʩʤ. 

ɺʠʥʷʪʦʢ ʩʝʨʝʜ ʽʥʰʠʭ ʚʝʨʙ ʩʪʘʥʦʚʠʪʴ ʥʘʩʽʥʥʷ ʚʝʨʙʠ ʧóʷʪʠʪʠʯʠʥʢʦʚʦʾ, ʷʢʝ 

ʚʠʣʽʪʘʻ ʟ ʩʝʨʝʞʦʢ ʚʦʩʝʥʠ, ʘ ʧʨʦʨʦʩʪʘʻ ʥʘʚʝʩʥʽ, ʟʙʝʨʽʛʘʶʯʠ ʚʠʩʦʢʫ 

ʞʠʪʪʻʟʜʘʪʥʽʩʪʴ ʧʨʦʪʷʛʦʤ ʟʠʤʠ. ʆ.ʂ. ʉʢʚʦʨʮʦʚ (1968) ʚʚʘʞʘʻ, ʱʦ ʪʘʢʠʤ ʯʠʥʦʤ 

ʚʠʨʘʞʘʻʪʴʩʷ ʧʨʠʩʪʦʩʫʚʘʥʥʷ ʜʘʥʦʛʦ ʚʠʜʫ ʜʦ ʫʤʦʚ ʤʽʩʮʝʟʨʦʩʪʘʥʥʷ ï ʦʢʨʘʾʥ 

ʥʠʟʦʚʠʭ ʙʦʣʽʪ ʟ ʙʫʡʥʦʶ ʪʨʘʚóʷʥʠʩʪʦʶ ʨʦʩʣʠʥʥʽʩʪʶ. ʂʦʣʠ ʙ ʥʘʩʽʥʥʷ ʾʾ ʜʦʟʨʽʚʘʣʦ, 

ʷʢ ʽ ʚ ʽʥʰʠʭ ʚʝʨʙ ï ʫ ʪʨʘʚʥʽ-ʯʝʨʚʥʽ, ʪʦ ʩʭʦʜʠ ʟʘʛʠʥʫʣʠ ʙ ʩʝʨʝʜ ʛʫʩʪʦʾ ʪʨʘʚʠ. ɸ 

ʪʘʢ ʚʦʥʦ ʧʨʦʨʦʩʪʘʻ ʨʘʥʥʴʦʶ ʚʝʩʥʦʶ ʽ, ʧʦʢʠ ʧʦʯʠʥʘʻ ʨʦʩʪʠ ʪʨʘʚʘ, ʩʽʷʥʝʮʴ ʫʞʝ 

ʤʘʻ ʜʦʩʪʘʪʥʽ ʨʦʟʤʽʨʠ ʜʣʷ ʫʩʧʽʰʥʦʾ ʢʦʥʢʫʨʝʥʮʽʾ ʟ ʥʝʶ. 

ʆʪʞʝ, ʥʘʩʽʥʥʷ ʚʝʨʙʠ ʧóʷʪʠʪʠʯʠʥʢʦʚʦʾ ʟʜʘʪʥʝ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʥʘʩʽʥʥʷ 

ʽʥʰʠʭ ʚʝʨʙ, ʟʙʝʨʽʛʘʪʠ ʞʠʪʪʻʟʜʘʪʥʽʩʪʴ ʧʨʦʪʷʦʤ 6-7 ʤʽʩʷʮʽʚ, ʘʣʝ ʪʚʝʨʜʞʝʥʥʷ, ʱʦ 

ʚʦʥʦ ʤʘʻ ʧʝʨʽʦʜ ʩʧʦʢʦʶ, ʻ ʥʝ ʟʦʚʩʽʤ ʪʦʯʥʠʤ. 

ʅʘʩʽʥʥʷ ʚʝʨʙ, ʦʩʢʽʣʴʢʠ ʚʦʥʦ ʥʝ ʤʘʻ ʧʝʨʽʦʜʫ ʩʧʦʢʦʶ ʽ ʜʫʞʝ ʰʚʠʜʢʦ 

ʚʪʨʘʯʘʻ ʞʠʪʪʻʟʜʘʪʥʽʩʪʴ, ʚʠʩʽʚʘʶʪʴ ʦʜʨʘʟʫ ʧʽʩʣʷ ʟʘʛʦʪʽʚʣʽ. ɺ ʫʤʦʚʘʭ 

ʚʠʨʦʙʥʠʮʪʚʘ ʮʝ ʥʝ ʟʘʚʞʜʠ ʤʦʞʣʠʚʦ. ʊʦʤʫ ʚʝʣʠʢʝ ʧʨʘʢʪʠʯʥʝ, ʘ ʪʘʢʦʞ ʽ ʥʘʫʢʦʚʝ 

ʟʥʘʯʝʥʥʷ ʤʘʻ ʨʦʟʨʦʙʢʘ ʩʧʦʩʦʙʽʚ ʡʦʛʦ ʟʙʝʨʽʛʘʥʥʷ ʧʨʦʪʷʛʦʤ ʪʨʠʚʘʣʦʛʦ ʯʘʩʫ. 

ʂ.ɸ.ʊʽʤʽʨʷʟʻʚ (1950) ʚʢʘʟʫʚʘʚ, ʱʦ ʜʣʷ ʧʨʦʨʦʩʪʘʥʥʷ ʥʘʩʽʥʥʷ ʚʩʽʭ ʨʦʩʣʠʥ 

ʥʝʦʙʭʽʜʥʘ ʥʘʷʚʥʽʩʪʴ ʚʦʜʠ, ʢʠʩʥʶ ʽ ʩʧʨʠʷʪʣʠʚʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʩʝʨʝʜʦʚʠʱʘ. 

ʉʘʤʝ ʥʘʩʽʥʥʷ ʤʽʩʪʠʪʴ ʤʘʣʦ ʚʦʜʠ, ʢʦʣʠ ʞ ʚʦʥʦ ʧʦʪʨʘʧʣʷʻ ʫ ʚʦʣʦʛʝ 

ʩʝʨʝʜʦʚʠʱʝ, ʪʦ ʥʘʙʫʭʘʻ ʽ ʨʦʟʨʠʚʘʻ ʦʙʦʣʦʥʢʫ, ʜʘʶʯʠ ʤʦʞʣʠʚʽʩʪʴ ʨʦʟʚʠʚʘʪʠʩʷ 

ʟʘʨʦʜʢʫ. ʂʨʽʤ ʪʦʛʦ, ʧʽʜ ʚʧʣʠʚʦʤ ʚʦʜʠ, ʚ ʟʘʨʦʜʢʫ ʽ ʩʽʤóʷʜʦʣʷʭ ʧʨʦʭʦʜʷʪʴ 

ʙʽʦʭʽʤʽʯʥʽ ʧʨʦʮʝʩʠ ʧʝʨʝʪʚʦʨʝʥʥʷ ʥʝʨʦʟʯʠʥʥʠʭ ʫ ʚʦʜʽ ʧʣʘʩʪʠʯʥʠʭ ʨʝʯʦʚʠʥ ʫ 

ʨʦʟʯʠʥʥʽ ʽ ʧʝʨʝʤʽʱʝʥʥʷ ʾʭ ʚʽʜ ʩʽʤóʷʜʦʣʴ ʜʦ ʟʘʨʦʜʢʘ, ʜʝ ʚʦʥʠ ʟʥʦʚʫ 

ʧʝʨʝʪʚʦʨʶʶʪʴʩʷ ʥʘ ʚʦʜʦʥʝʨʦʟʯʠʥʥʽ ʽ ʚʽʜʢʣʘʜʘʶʪʴʩʷ ʫ ʢʣʽʪʠʥʘʭ ʟʘʨʦʜʢʘ. 

ʂʠʩʝʥʴ ʥʝʦʙʭʽʜʥʠʡ ʥʘʩʽʥʠʥʽ, ʱʦ ʧʨʦʨʦʩʪʘʻ, ʜʣʷ ʜʠʭʘʥʥʷ: ʚʦʥʘ ʡʦʛʦ 

ʚʙʠʨʘʻ ʽ ʚʠʜʽʣʷʻ ʚʫʛʣʝʢʠʩʣʠʡ ʛʘʟ. ɺʩʝ ʮʝ ʧʨʦʭʦʜʠʪʴ ʦʜʥʦʯʘʩʥʦ ʟ ʧʨʦʮʝʩʘʤʠ, 

ʦʧʠʩʘʥʠʤʠ ʚʠʱʝ. ɺʥʘʩʣʽʜʦʢ ʜʠʭʘʥʥʷ ʥʘʩʽʥʠʥʘ ʧʦʤʽʪʥʦ ʥʘʛʨʽʚʘʶʪʴʩʷ, ʦʯʝʚʠʜʥʦ 

ʮʝ ʪʘʢʦʞ ʢʦʨʠʩʥʦ ʜʣʷ ʨʦʟʚʠʪʢʫ ʟʘʨʦʜʢʘ. 

ʇʝʨʽʦʜ ʧʨʦʨʦʩʪʘʥʥʷ, ʟʘ ʂ.ɸ. ʊʽʤʽʨʷʟʻʚʠʤ (1950), ʟʘʢʽʥʯʫʻʪʴʩʷ ʧʽʩʣʷ 

ʟʘʢʽʥʯʝʥʥʷ ʟʘʧʘʩʫ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ ʫ ʩʽʤóʷʜʦʣʷʭ. ʉʘʤʦʩʪʽʡʥʝ ʞʠʪʪʷ ʨʦʩʣʠʥ 

ʧʦʯʠʥʘʻʪʴʩʷ ʪʦʜʽ, ʢʦʣʠ ʧʦʯʠʥʘʻ ʧʨʦʷʚʣʷʪʠʩʷ ʜʽʷʣʴʥʽʩʪʴ ʣʠʩʪʢʽʚ, ʘ ʜʣʷ ʮʴʦʛʦ 

ʚʦʥʠ ʧʦʚʠʥʥʽ ʧʽʜʜʘʪʠʩʷ ʚʧʣʠʚʫ ʩʦʥʷʯʥʦʛʦ ʩʚʽʪʣʘ. ʋ ʥʘʩʽʥʥʷ ʚʝʨʙ ʧʝʨʽʦʜ 

ʧʨʦʨʦʩʪʘʥʥʷ ʧʨʘʢʪʠʯʥʦ ʚʽʜʩʫʪʥʽʡ, ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ ʫ ʩʽʤóʷʜʦʣʷʭ ʜʫʞʝ ʤʘʣʦ, 

ʧʨʦʪʝ ʩʘʤʽ ʩʽʤóʷʜʦʣʽ, ʧʨʠ ʥʘʷʚʥʦʩʪʽ ʚʦʜʠ ʽ ʩʚʽʪʣʘ, ʦʜʨʘʟʫ ʧʦʯʠʥʘʶʪʴ ʩʠʥʪʝʟʫʚʘʪʠ 

ʧʣʘʩʪʠʯʥʽ ʨʝʯʦʚʠʥʠ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʷʢ ʤʘʪʝʨʽʘʣ ʜʣʷ ʨʦʩʪʫ ʟʘʨʦʜʢʘ. 
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ʆʪʞʝ, ʜʣʷ ʧʨʦʨʦʩʪʘʥʥʷ ʥʘʩʽʥʥʷ ʚʝʨʙ ʥʝʦʙʭʽʜʥʘ ʥʘʷʚʥʽʩʪʴ ʪʘʢʠʭ ʦʩʥʦʚʥʠʭ 

ʬʘʢʪʦʨʽʚ: ʚʦʜʠ, ʩʚʽʪʣʘ, ʢʠʩʥʶ ʪʘ ʦʧʪʠʤʘʣʴʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʩʝʨʝʜʦʚʠʱʘ. ʂʦʣʠ ʞ 

ʥʘ ʥʘʩʽʥʥʷ ʜʽʶʪʴ ʪʽʣʴʢʠ ʢʽʣʴʢʘ ʽʟ ʥʘʚʝʜʝʥʠʭ ʬʘʢʪʦʨʽʚ, ʟʘ ʚʠʢʣʶʯʝʥʥʷʤ ʭʦʯʘ ʙ 

ʦʜʥʦʛʦ, ʪʦ ʚʦʥʦ ʥʝ ʤʦʞʝ ʧʨʦʨʦʩʪʠ, ʘʣʝ ʚ ʥʴʦʤʫ ʚʽʜʙʫʚʘʶʪʴʩʷ ʥʝʟʚʦʨʦʪʥʽ 

ʙʽʦʭʽʤʽʯʥʽ ʧʨʦʮʝʩʠ, ʱʦ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʚʪʨʘʪʠ ʞʠʪʪʻʟʜʘʪʥʦʩʪʽ. 

ɼʦ ʪʦʛʦ ʞ, ʱʦʙ ʟʙʝʨʝʛʪʠ ʡʦʛʦ ʞʠʪʪʻʟʜʘʪʥʽʩʪʴ ʷʢʥʘʡʜʦʚʰʝ, ʥʝʦʙʭʽʜʥʦ 

ʷʢʥʘʡʧʦʚʥʽʰʝ ʥʝʡʪʨʘʣʽʟʫʚʘʪʠ ʜʽʶ ʥʘ ʥʘʩʽʥʥʷ ʚʩʽʭ ʯʦʪʠʨʴʦʭ ʥʘʟʚʘʥʠʭ ʯʠʥʥʠʢʽʚ, 

ʦʩʦʙʣʠʚʦ ï ʚʦʜʠ, ʷʢ ʬʘʢʪʦʨʘ ʚʠʟʥʘʯʘʣʴʥʦʛʦ. ʅʘ ʧʝʨʰʠʡ ʧʦʛʣʷʜ ʪʘʢʝ ʪʚʝʨʜʞʝʥʥʷ 

ʤʦʞʝ ʟʜʘʪʠʩʷ ʧʘʨʘʜʦʢʩʘʣʴʥʠʤ, ʪʠʤ ʙʽʣʴʰʝ, ʱʦ ʆ.ɸ. ʉʠʪʥʠʢʦʚʘ (1950) ʚʙʘʯʘʣʘ 

ʚʪʨʘʪʫ ʞʠʪʪʻʟʜʘʪʥʦʩʪʽ ʥʘʩʽʥʥʷ ʚʝʨʙʠ ʢʦʟʷʯʦʾ ʚ ʪʦʤʫ, ʱʦ ʧʨʠ ʩʫʭʦʤʫ ʩʝʨʝʜʦʚʠʱʽ 

ʧʨʦʪʦʧʣʘʟʤʘ ʢʣʽʪʠʥ ʥʘʩʽʥʥʷ ʨʽʟʢʦ ʟʤʝʥʰʫʻʪʴʩʷ ʽ ʢʣʽʪʠʥʠ ʛʠʥʫʪʴ ʚʽʜ ʤʝʭʘʥʽʯʥʦʛʦ 

ʨʦʟʨʠʚʫ ʧʨʦʪʦʧʣʘʟʤʠ. 

ɸʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ ʝʢʩʧʝʨʠʤʝʥʪʽʚ, ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʥʠʢʘʤʠ ʨʽʟʥʠʭ ʢʨʘʾʥ, 

ʩʚʽʜʯʠʪʴ, ʱʦ ʩʘʤʝ ʟʤʝʥʰʝʥʥʷ ʚʦʣʦʛʦʩʪʽ ʥʘʩʽʥʥʷ ʩʧʨʠʷʻ ʧʽʜʪʨʠʤʘʥʥʶ ʡʦʛʦ 

ʞʠʪʪʻʟʜʘʪʥʦʩʪʽ. ʊʘʢ, ʜʦʩʣʽʜʠ ʷʧʦʥʩʴʢʦʛʦ ʚʯʝʥʦʛʦ ʅʘʢʘʰʽʤʽ (ʂʨʦʢʝʨ, 1950) 

ʧʦʢʘʟʘʣʠ, ʱʦ ʥʘʩʽʥʥʷ Salix japonica ʪʘ Salix Reinii ʢʨʘʱʝ ʟʙʝʨʽʛʘʻ ʞʠʪʪʻʟʜʘʪʥʽʩʪʴ 

ʚ ʝʢʩʠʢʘʪʦʨʽ, ʜʝ ʨʦʣʴ ʧʽʜʩʫʰʫʶʯʦʾ ʨʝʯʦʚʠʥʠ ʚʠʢʦʥʫʻ 50% ʟʘ ʦʙóʻʤʦʤ ʨʦʟʯʠʥ 

ʩʽʨʯʘʥʦʾ ʢʠʩʣʦʪʠ. ɺʽʜʥʦʩʥʘ ʚʦʣʦʛʽʩʪʴ ʧʦʚʽʪʨʷ ʧʽʜʪʨʠʤʫʚʘʣʘʩʷ ʪʘʢʠʤ ʯʠʥʦʤ ʚ 

ʤʝʞʘʭ 10%. ʋ ʧʽʟʥʽʰʠʭ ʨʦʙʦʪʘʭ ʅʘʢʘʰʽʤʘ ʚʩʪʘʥʦʚʠʚ, ʱʦ ʧʨʠ ʟʙʝʨʽʛʘʥʥʽ ʥʘʩʽʥʥʷ 

ʚʝʨʙ ʇóʻʨʦ ʪʘ ʷʧʦʥʩʴʢʦʾ (S. Pierottii ʪʘ S. Japonica) ʚ ʪʘʢʦʤʫ ʞ ʝʢʩʠʢʘʪʦʨʽ, ʘʣʝ 

ʧʦʤʽʱʝʥʦʤʫ ʚ ʣʴʦʜʦʚʠʢ, ʧʽʩʣʷ 360 ʜʥʽʚ ʟʙʝʨʽʛʘʥʥʷ ʚʦʥʦ ʤʘʣʦ ʩʭʦʞʽʩʪʴ 53%, ʚ 

ʪʦʡ ʯʘʩ, ʢʦʣʠ ʥʘ ʚʽʜʢʨʠʪʦʤʫ ʧʦʚʽʪʨʽ ʩʭʦʞʽʩʪʴ ʧʦʚʥʽʩʪʶ ʚʪʨʘʯʘʣʘʩʷ ʟʘ ʦʜʠʥ 

ʪʠʞʜʝʥʴ. ʗʢ ʙʘʯʠʤʦ, ʪʘʢʠʡ ʩʧʦʩʽʙ ʟʙʝʨʽʛʘʥʥʷ ʟʘʙʝʟʧʝʯʫʻ ʧʨʘʢʪʠʯʥʦ ʧʦʚʥʫ 

ʚʽʜʩʫʪʥʽʩʪʴ ʚʦʣʦʛʠ, ʧʦʟʠʪʠʚʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʽ ʩʚʽʪʣʘ. ʂʠʩʥʶ ʚ ʝʢʩʠʢʘʪʦʨʽ ʪʘʢʦʞ, 

ʦʯʝʚʠʜʥʦ, ʙʫʣʘ ʥʝʟʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ. 

ʆʪʞʝ, ʦʧʪʠʤʘʣʴʥʠʤʠ ʫʤʦʚʘʤʠ ʜʣʷ ʧʨʦʨʦʩʪʘʥʥʷ ʥʘʩʽʥʥʷ ʚʝʨʙ ʻ ʥʘʷʚʥʽʩʪʴ 

ʜʦʩʪʘʪʥʴʦʾ ʢʽʣʴʢʦʩʪʽ ʚʦʣʦʛʠ ʪʘ ʢʠʩʥʶ, ʦʩʚʽʪʣʝʥʽʩʪʴ ʥʝ ʥʠʞʯʝ 1000 ʃʢ ʪʘ 

ʪʝʤʧʝʨʘʪʫʨʘ ʚ ʤʝʞʘʭ 25-30
0
ʉ. ʇʨʠ ʚʽʜʩʫʪʥʦʩʪʽ ʭʦʯʘ ʙ ʦʜʥʽʻʾ ʟ ʮʠʭ ʫʤʦʚ ʥʘʩʽʥʥʷ 

ʥʝ ʟʤʦʞʝ ʧʨʦʨʦʩʪʠ, ʧʨʦʪʝ ʧʽʜ ʜʽʻʶ ʨʝʰʪʠ ʬʘʢʪʦʨʽʚ, ʩʧʨʠʷʪʣʠʚʠʭ ʜʣʷ 

ʧʨʦʨʦʩʪʘʥʥʷ, ʚʦʥʦ ʜʫʞʝ ʰʚʠʜʢʦ ʚʪʨʘʪʠʪʴ ʞʠʪʪʻʟʜʘʪʥʽʩʪʴ, ʱʦ ʧʦʚóʷʟʘʥʦ ʟ 

ʥʝʟʚʦʨʦʪʥʠʤʠ ʙʽʦʭʽʤʽʯʥʠʤʠ ʧʨʦʮʝʩʘʤʠ, ʷʢʽ ʧʨʠ ʮʴʦʤʫ ʚʽʜʙʫʚʘʶʪʴʩʷ. ɼʣʷ 

ʜʦʚʛʦʪʨʠʚʘʣʦʛʦ ʧʽʜʪʨʠʤʘʥʥʷ ʞʠʪʪʻʟʜʘʪʥʦʩʪʽ ʥʘʩʽʥʥʷ ʚʝʨʙ ʥʝʦʙʭʽʜʥʦ ʟʘʭʠʩʪʠʪʠ 

ʡʦʛʦ ʚʽʜ ʜʽʾ ʚʩʽʭ ʯʦʪʠʨʴʦʭ ʬʘʢʪʦʨʽʚ. ɼʣʷ ʮʴʦʛʦ ʥʘʩʽʥʥʷ ʤʦʞʥʘ ʧʦʤʽʩʪʠʪʠ, 

ʥʘʧʨʠʢʣʘʜ, ʚ ʝʢʩʠʢʘʪʦʨ, ʚʠʪʽʩʥʠʚʰʠ ʧʦʧʝʨʝʜʥʴʦ ʟ ʥʴʦʛʦ ʧʦʚʽʪʨʷ ʚʫʛʣʝʢʠʩʣʠʤ 

ʛʘʟʦʤ, ʽ ʧʝʨʝʥʝʩʪʠ ʡʦʛʦ ʚ ʪʝʤʥʝ ʪʘ ʭʦʣʦʜʥʝ ʤʽʩʮʝ (ʜʦ -10
0
ʉ). 

ɺʠʨʦʱʫʚʘʥʥʷ ʥʘʩʽʥʥʝʚʦʛʦ ʩʘʜʠʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʚʝʨʙ ʥʝ ʥʘʙʫʣʦ ʫ 

ʚʠʨʦʙʥʠʯʠʭ ʫʤʦʚʘʭ ʟʥʘʯʥʦʛʦ ʧʦʰʠʨʝʥʥʷ ʚʥʘʩʣʽʜʦʢ ʨʷʜʫ ʙʽʦʣʦʛʽʯʥʠʭ ʧʨʠʯʠʥ: 

ʰʚʠʜʢʘ ʚʪʨʘʪʘ ʥʘʩʽʥʥʷʤ ʞʠʪʪʻʟʜʘʪʥʦʩʪʽ, ʚʠʙʘʛʣʠʚʽʩʪʴ ʧʨʦʨʦʩʪʢʽʚ ʜʦ 

ʟʚʦʣʦʞʝʥʥʷ ˇʨʫʥʪʫ ʧʨʠ ʧʦʛʘʥʦʤʫ ʧʨʠʢʨʽʧʣʝʥʥʽ ʜʦ ʥʴʦʛʦ, ʱʦ ʚʠʢʣʠʢʘʻ ʾʭ 

ʟʤʠʚʘʥʥʷ ʧʽʜ ʯʘʩ ʧʦʣʠʚʫ; ʟʥʘʯʥʘ ʩʚʽʪʣʦʣʶʙʥʽʩʪʴ ʩʽʷʥʮʽʚ ʪʦʱʦ. ɺʩʝ ʮʝ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʘʯʥʠʭ ʤʘʪʝʨʽʘʣʴʥʠʭ ʚʠʪʨʘʪ ʽ ʧʝʨʝʰʢʦʜʞʘʻ ʤʘʩʦʚʦʤʫ 

ʚʠʨʦʱʫʚʘʥʥʶ ʚʝʨʙʦʚʠʭ ʩʽʷʥʮʽʚ. ʋ ʪʦʡ ʞʝ ʯʘʩ, ʥʘʩʽʥʥʻʚʝ ʨʦʟʤʥʦʞʝʥʥʷ ʤʘʻ 

ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ ʩʝʣʝʢʮʽʡʥʠʭ ʨʦʙʽʪ ʟ ʤʝʪʦʶ ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ 

ʮʽʥʥʠʭ ʬʦʨʤ ʚʝʨʙ. 
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ɿʘ ʌ.ɸ. ʇʘʚʣʝʥʢʦʤ (1958) ʜʣʷ ʫʩʧʽʰʥʦʛʦ ʚʠʨʦʱʫʚʘʥʥʷ ʩʽʷʥʮʽʚ ʚʝʨʙʠ 

ʣʘʤʢʦʾ ʥʘ ʚʠʨʦʙʥʠʯʠʭ ʨʦʟʩʘʜʥʠʢʘʭ ʥʝʦʙʭʽʜʥʦ ʩʚʽʞʦʟʽʙʨʘʥʝ ʽ ʦʯʠʱʝʥʝ ʚʽʜ ʧʫʭʫ 

ʥʘʩʽʥʥʷ ʚʠʩʽʷʪʠ ʚ ʙʦʨʦʟʝʥʢʠ ʰʠʨʠʥʦʶ 4-6 ʩʤ ʪʘ ʛʣʠʙʠʥʦʶ 1,5-2,0 ʩʤ, ʟ ʨʽʚʥʠʤ 

ʜʥʦʤ. ʉʭʝʤʘ ʩʽʚʙʠ 50ʭ30ʭ30ʭ30 ʩʤ. ʇʝʨʝʜ ʩʽʚʙʦʁ  ʜʥʦ ʙʦʨʦʟʝʥʦʢ ʧʦʪʨʽʙʥʦ ʜʦʙʨʝ 

ʟʚʦʣʦʞʠʪʠ. ʅʘ 1 ʧʦʛʦʥʥʠʡ ʤʝʪʨ (ʧʦʛ. ʤ) ʜʦʮʽʣʴʥʦ ʚʠʩʽʚʘʪʠ 0,4-0,5 ʛ ʥʘʩʽʥʥʷ ʽ 

ʟʣʝʛʢʘ ʟʘʤʫʣʴʯʫʚʘʪʠ ʡʦʛʦ ʪʦʨʬʦʤ. ʗʢʱʦ ʩʪʦʾʪʴ ʩʫʭʘ ʽ ʞʘʨʢʘ ʧʦʛʦʜʘ, ʪʦ ʧʦʩʽʚʠ 

ʚʢʨʠʚʘʶʪʴ ʛʽʣʦʯʢʘʤʠ ʙʝʟ ʣʠʩʪʢʽʚ (ʭʤʠʟʦʤ), ʘʣʝ ʤʦʞʥʘ ʦʙʽʡʪʠʩʴ ʽ ʙʝʟ ʧʦʢʨʠʪʪʷ. 

ɺ ʧʝʨʰʫ ʜʝʢʘʜʫ ʧʦʩʽʚʠ ʧʦʣʠʚʘʶʪʴ 3-4 ʨʘʟʠ ʥʘ ʜʝʥʴ ʟʘ ʥʦʨʤʦʶ 2-3 ʣ/ʤ
2
. ʅʘ 10-12 

ʜʝʥʴ ʛʽʣʦʯʢʠ ʟʘʙʠʨʘʶʪʴ ʽ ʜʦ 30-35-ʜʝʥʥʦʛʦ ʚʽʢʫ ʧʦʣʠʚʘʶʪʴ 1-2 ʨʘʟʠ ʥʘ ʜʝʥʴ. 

ʇʨʠ ʧʦʷʚʽ ʙʫʨóʷʥʽʚ ʛʨʷʜʢʠ ʧʨʦʧʦʣʶʶʪʴ ʪʘ ʨʦʟʧʫʰʫʶʪʴ ˇʨʫʥʪ. ʋ 40-ʜʝʥʥʦʤʫ 

ʚʽʮʽ ʧʦʩʽʚʠ ʧʦʪʨʽʙʥʦ ʧʨʦʨʽʜʠʪʠ, ʟʘʣʠʰʠʚʰʠ ʧʦ 100-120 ʰʪ. ʩʽʷʥʮʽʚ ʥʘ 1 ʧʦʛ. ʤ. 

ʏʝʨʝʟ 15-20 ʜʥʽʚ ʧʨʦʨʽʜʞʝʥʥʷ ʤʦʞʥʘ ʧʦʚʪʦʨʠʪʠ, ʟʘʣʠʰʠʚʰʠ ʧʦ 70-

80 ʰʪ./ʧʦʛ. ʤ. ʊʘʢʘ ʛʫʩʪʦʪʘ ʟʘʙʝʟʧʝʯʫʻ ʭʦʨʦʰʠʡ ʨʽʩʪ ʽ ʨʦʟʚʠʪʦʢ ʨʦʩʣʠʥ ʽ ʤʦʞʝ 

ʜʘʪʠ ʟ 1 ʛʘ ʙʣʠʟʴʢʦ 2 ʤʣʥ. ʩʽʷʥʮʽʚ, ʧʨʠʜʘʪʥʠʭ ʜʣʷ ʩʘʜʽʥʥʷ. 

ɿʘ ʫʤʦʚ ʩʽʚʙʠ ʥʘʩʽʥʥʷ ʚʝʨʙ ʫ ʚʽʜʢʨʠʪʠʡ ˇʨʫʥʪ, ʚʠʭʽʜ ʩʽʷʥʮʽʚ ʩʪʘʥʦʚʠʪʴ 60-

80 ʰʪ. ʥʘ 1 ʧʦʛ.ʤ., ʘ ʚ ʟʘʢʨʠʪʦʤʫ ï 200-250 ʰʪ./ʤ
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ʇʨʠ ʟʙʽʣʴʰʝʥʥʽ ʜʦʚʞʠʥʠ ʞʠʚʮʷ ʫ ʚʩʽʭ ʚʠʜʽʚ ʚʝʨʙ ʧʽʜʚʠʱʫʻʪʴʩʷ 

ʟʙʝʨʝʞʝʥʽʩʪʴ ʞʠʚʮʝʚʠʭ ʩʘʜʞʘʥʮʽʚ ʽ ʟʙʽʣʴʰʫʶʪʴʩʷ ʨʦʟʤʽʨʠ ʾʭ ʥʘʜʟʝʤʥʦʾ ʯʘʩʪʠʥʠ, 

ʘʣʝ ʧʽʩʣʷ ʜʦʚʞʠʥʠ 25-30 ʩʤ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʫʞʝ ʜʝʷʢʝ ʟʥʠʞʝʥʥʷ ʙʽʣʴʰʦʩʪʽ 

ʧʦʢʘʟʥʠʢʽʚ. ʇʨʠ ʮʴʦʤʫ ʪʘʢʘ ʟʘʣʝʞʥʽʩʪʴ ʧʨʦʩʪʝʞʫʻʪʴʩʷ ʧʨʦʪʷʛʦʤ ʙʘʛʘʪʴʦʭ ʨʦʢʽʚ. 

ʉʘʜ̔ʥʥʷ ʥʘʜʪʦ ʜʦʚʛʠʭ ʞʠʚʮʽʚ ʚʘʞʯʝ ʚʠʢʦʥʫʚʘʪʠ, ʪʘʢʦʞ ʜʣʷ ʾʭ ʟʘʛʦʪʽʚʣʽ 

ʥʝʦʙʭʽʜʥʦ ʚʠʪʨʘʪʠʪʠ ʟʥʘʯʥʦ ʙʽʣʴʰʝ ʚʝʨʙʦʚʦʛʦ ʧʨʫʪʫ, ʱʦ ʪʝʞ ʚʢʘʟʫʻ ʥʘ 

ʜʦʮʽʣʴʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʠ ʩʪʚʦʨʝʥʥʽ ʧʣʘʥʪʘʮʽʡ ʚʝʨʙ ʞʠʚʮʽʚ ʜʦʚʞʠʥʦʶ 20-

30 ʩʤ. ʇʨʠ ʮʴʦʤʫ, ʢʦʨʦʪʰʽ ʞʠʚʮʽ ʩʣʽʜ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʫ ʙʽʣʴʰ ʚʦʣʦʛʠʭ ʫʤʦʚʘʭ, ʘ 

ʜʦʚʰʽ ï ʫ ʩʫʭʽʰʠʭ. 

ʇʨʦʩʪʝʞʫʻʪʴʩʷ ʧʨʷʤʘ ʟʘʣʝʞʥʽʩʪʴ ʤʽʞ ʪʦʚʱʠʥʦʶ ʞʠʚʮʽʚ ʽ ʾʭ 

ʧʨʠʞʠʚʣʶʚʘʥʽʩʪʶ, ʚʠʩʦʪʦʶ ʪʘ ʢʽʣʴʢʽʩʪʶ ʧʘʛʦʥʽʚ, ʱʦ ʚʽʜʨʦʩʪʘʶʪʴ ʚʽʜ ʦʜʥʦʛʦ 

ʞʠʚʮʷ. ʊʘʢ, ʟ ʥʘʡʪʦʚʩʪʽʰʠʭ ʞʠʚʮʽʚ ʚʝʨʙʠ ʧʨʫʪʦʚʠʜʥʦʾ, ʧʨʠ ʦʜʥʘʢʦʚʽʡ (100 %-

ʥʽʡ) ʧʨʠʞʠʚʣʶʚʘʥʦʩʪʽ, ʧʦʨʽʚʥʷʥʦ ʟ ʪʦʥʰʠʤʠ ʞʠʚʮʷʤʠ, ʚʽʜʨʦʩʪʘʻ ʥʘ 15,8% 

ʙʽʣʴʰʝ ʧʘʛʦʥʽʚ, ʩʝʨʝʜʥʷ ʚʠʩʦʪʘ ʷʢʠʭ, ʫ ʩʚʦʶ ʯʝʨʛʫ, ʥʘ 5,2-8,2% ʙʽʣʴʰʘ, ʥʽʞ ʫ 

ʧʘʛʦʥʽʚ ʟ ʪʦʥʰʠʭ ʞʠʚʮʽʚ. ʊʦʚʱʽ ʞʠʚʮʽ ʫ ʚʝʨʙʠ ʧóʷʪʠʪʠʯʠʥʢʦʚʦʾ, ʧʦʨʽʚʥʷʥʦ ʟ 

ʪʦʥʢʠʤʠ, ʤʘʶʪʴ ʥʘ 34,9% ʢʨʘʱʫ ʧʨʠʞʠʚʣʶʚʘʥʽʩʪʴ ʽ ʥʘ 18,7% ʙʽʣʴʰʫ ʚʠʩʦʪʫ. 

ʊʘʢʦʞ ʙʽʣʴʰʫ ʚʠʩʦʪʫ ʤʘʶʪʴ ʞʠʚʮʝʚʽ ʩʘʜʞʘʥʮʽ ʟ ʪʦʚʩʪʽʰʠʭ ʞʠʚʮʽʚ ʫ ʚʝʨʙ 

ʧʫʨʧʫʨʦʚʦʾ ʪʘ ʪʨʠʪʠʯʠʥʢʦʚʦʾ. ɺʠʥʷʪʦʢ ʧʨʠ ʮʴʦʤʫ ʩʪʘʥʦʚʠʪʴ ʚʝʨʙʘ 

ʧóʷʪʠʪʠʯʠʥʢʦʚʘ. ʋ ʥʝʾ ʜʝʱʦ ʚʠʱʽ ʧʦʢʘʟʥʠʢʠ ʨʦʟʤʽʨʽʚ ʦʜʥʦʨʽʯʥʠʭ ʞʠʚʮʝʚʠʭ 

ʩʘʜʞʘʥʮʽʚ ʚʠʷʚʠʣʠʩʷ ʫ ʚʘʨʽʘʥʪʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʦʥʰʠʭ ʞʠʚʮʽʚ. 

ɺ ʮʽʣʦʤʫ, ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʚʢʘʟʫʶʪʴ ʥʘ ʜʦʮʽʣʴʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʣʷ 

ʩʪʚʦʨʝʥʥʷ ʧʣʘʥʪʘʮʽʡ ʚʝʨʙ ʞʠʚʮʽʚ ʜʦʚʞʠʥʦʶ ʚʽʜ 20 ʜʦ 30 ʩʤ ʽ ʪʦʚʱʠʥʦʶ ʫ 

ʚʝʨʭʥʴʦʤʫ ʟʨʽʟʽ ï ʚʽʜ 4 ʜʦ 15 ʤʤ. 

ɿʘ ʚʠʨʦʱʫʚʘʥʥ ̫ʜʝʨʝʚʦʧʦʜʽʙʥʠʭ ʚʝʨʙ ʫ ʧʝʨʝʟʚʦʣʦʞʝʥʠʭ ʣʽʩʦʨʦʩʣʠʥʥʠʭ 

ʫʤʦʚʘʭ, ʜʝ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʣʽʩʦʢʫʣʴʪʫʨʥʠʭ ʨʦʙʽʪ ʥʝʤʦʞʣʠʚʦ ʟʘʩʪʦʩʫʚʘʪʠ 

ʪʝʭʥʽʢʫ, ʘ ʧʣʦʱʘ ʰʚʠʜʢʦ ʟʘʨʦʩʪʘʻ ʥʝʙʘʞʘʥʦʶ ʨʦʩʣʠʥʥʽʩʪʶ, ʫ ʷʢʦʩʪʽ ʩʘʜʠʚʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʢʽʣʢʠ ï ʞʠʚʮʽ, ʱʦ ʟʥʘʯʥʦ ʙʽʣʴʰʽ ʟʘ ʨʦʟʤʽʨʘʤʠ ʚʽʜ 

ʚʠʱʝʦʧʠʩʘʥʠʭ. ʗʢ ʧʨʘʚʠʣʦ, ʾʭ ʜʦʚʞʠʥʘ ʩʪʘʥʦʚʠʪʴ 1,0-1,5 ʤ, ʘ ʪʦʚʱʠʥʘ ʫ 

ʚʝʨʭʥʴʦʤʫ ʟʨʽʟʽ ï 2-5 ʩʤ. 
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ʉʘʜʠʚʥʠʡ ʤʘʪʝʨʽʘʣ ï ʢʽʣʢʠ ʜʦʚʞʠʥʦʶ 60 ʽ 100 ʩʤ, ʪʦʚʱʠʥʦʶ ʫ ʚʝʨʭʥʴʦʤʫ 

ʟʨʽʟʽ ʚʽʜ 1,5 ʜʦ 4 ʩʤ (ʩʝʨʝʜʥʽʡ ʜʽʘʤʝʪʨ ʜʦʚʛʠʭ ï 2,5Ñ0,05 ʩʤ, ʘ ʢʦʨʦʪʢʠʭ ï 

2,4Ñ0,07 ʩʤ), ʙʫʣʠ ʟʘʛʦʪʦʚʣʝʥʽ 18 ʢʚʽʪʥʷ 2000 ʨʦʢʫ ʚ ʢʚʘʨʪʘʣʽ 53 ʮʴʦʛʦ ʞ 

ʣʽʩʥʠʮʪʚʘ ʫ 4-ʨʽʯʥʦʤʫ ʥʘʩʽʥʥʻʚʦʤʫ ʚʝʨʙʦʚʦʤʫ ʥʘʩʘʜʞʝʥʥʽ ʧʨʠʨʦʜʥʦʛʦ 

ʧʦʭʦʜʞʝʥʥʷ (ʩʘʤʦʩʽʚ ʥʘ ʤʽʩʮʽ ʢʦʣʠʰʥʴʦʛʦ ʩʪʘʚʢʘ) ʽ ʦʜʨʘʟʫ ʚʠʩʘʜʞʝʥʽ ʫ ˇʨʫʥʪ. 

ʆʙʨʦʙʽʪʦʢ ˇʨʫʥʪʫ ʧʽʜ ʩʘʜʽʥʥʷ ʥʝ ʧʨʦʚʦʜʠʚʩʷ. ʂʽʣʢʠ ʙʫʣʦ ʧʦʩʘʜʞʝʥʦ ʧʽʜ ʤʝʯ 

ʂʦʣʝʩʦʚʘ ʥʘ ʛʣʠʙʠʥʫ 30 ʩʤ. ʉʭʝʤʘ ʨʦʟʤʽʱʝʥʥʷ ʩʘʜʠʚʥʠʭ ʤʽʩʮʴ ï 3,0ʭ1,0 ʤ. 

ʗʢ ʚʠʜʥʦ ʟ ʥʘʚʝʜʝʥʠʭ ʜʘʥʠʭ, ʚ ʫʤʦʚʘʭ ʛʫʩʪʦʾ ʪʨʘʚóʷʥʠʩʪʦʾ ʨʦʩʣʠʥʥʦʩʪʽ ʽ 

ʨʷʩʥʦʾ ʧʦʨʦʩʣʽ ʜʝʨʝʚʥʠʭ ʽ ʯʘʛʘʨʥʠʢʦʚʠʭ ʧʦʨʽʜ (ʚʽʣʴʭʘ, ʢʨʫʰʠʥʘ, ʙʨʫʩʣʠʥʘ ʪʦʱʦ) 

ʫ ʧʝʨʰʠʡ ʨʽʢ ʙʘʛʘʪʦ ʞʠʚʮʽʚ ʥʝ ʧʨʠʞʠʣʦʩʷ ï 21,6% ʜʦʚʛʠʭ ʽ 40,4% ʢʦʨʦʪʢʠʭ. 

ɺʠʱʘ ʧʨʠʞʠʚʣʶʚʘʥʽʩʪʴ ʢʽʣʢʽʚ ʫ ʚʘʨʽʘʥʪʽ ʟ ʜʦʚʞʠʥʦʶ 100 ʩʤ ʧʦʷʩʥʶʻʪʴʩʷ 

ʟʥʘʯʥʦ ʚʠʱʦʶ ʥʘʜʟʝʤʥʦʶ ʯʘʩʪʠʥʦʶ ʮʠʭ ʢʽʣʢʽʚ (70 ʩʤ), ʧʦʨʽʚʥʷʥʦ ʟ ʢʽʣʢʘʤʠ 

ʜʦʚʞʠʥʦʶ 60 ʩʤ (ʪʫʪ ʚʦʥʘ ʩʢʣʘʜʘʻ ʣʠʰʝ 30 ʩʤ). 

ʆʩʢʽʣʴʢʠ ʧʘʛʦʥʠ ʚʽʜ ʢʽʣʢʽʚ ʚʠʨʦʩʣʠ ʟ ʚʝʨʭʥʴʦʾ ʭʾ ʯʘʩʪʠʥʠ: ʫ ʩʝʨʝʜʥʴʦʤʫ ï 

ʥʘ ʚʠʩʦʪʽ 58,9 ʩʤ ʥʘ ʜʦʚʛʠʭ ʽ 29,4 ʩʤ ʥʘ ʢʦʨʦʪʢʠʭ (ʷʚʠʱʝ çʧʦʣʷʨʠʟʘʮʽʾè ʞʠʚʮʷ), 

ʪʽ ʟ ʥʠʭ, ʱʦ ʚʽʜʨʦʩʪʘʣʠ ʚʽʜ ʜʦʚʰʠʭ ʢʽʣʢʽʚ ʤʝʥʰ ʧʦʪʝʨʧʘʣʠ ʚʽʜ ʢʦʥʢʫʨʝʥʮʽʾ ʟ 

ʽʥʰʠʤʠ ʨʦʩʣʠʥʘʤʠ ʟʘ ʩʚʽʪʣʦ. ʊʘʢʦʞ ʫ ʚʘʨʽʘʥʪʽ ʟ ʜʦʚʰʠʤ ʩʘʜʠʚʥʠʤ ʤʘʪʝʨʽʘʣʦʤ 

ʥʘ 17,7% ʙʫʣʘ ʙʽʣʴʰʦ  ʁʩʝʨʝʜʥʷ ʚʠʩʦʪʘ ʨʦʩʣʠʥ. 

ɺʘʞʣʠʚʦ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʧʨʠʨʽʩʪ ʟʘ ʨʽʢ (ʙʝʟ ʚʨʘʭʫʚʘʥʥʷ ʚʠʩʦʪʠ, ʟ ʷʢʦʾ 

ʚʽʜʨʦʩʣʠ ʧʘʛʦʥʠ) ʚʠʷʚʠʚʩʷ ʟʥʘʯʥʦ ʙʽʣʴʰʠʤ ʫ ʢʦʨʦʪʰʠʭ ʢʽʣʢʽʚ (ʥʘ 26,9%). ʎʝ 

ʷʚʠʱʝ ʤʦʞʥʘ ʧʦʷʩʥʠʪʠ ʪʠʤ, ʱʦ ʫ 60-ʩʘʥʪʠʤʝʪʨʦʚʠʭ ʞʠʚʮʽʚ ʥʘʜʟʝʤʥʘ ʽ ʧʽʜʟʝʤʥʘ 

ʯʘʩʪʠʥʘ ʧʨʠʙʣʠʟʥʦ ʦʜʥʘʢʦʚʽ ʟʘ ʨʦʟʤʽʨʘʤʠ, ʱʦ ʩʧʨʠʷʻ ʢʨʘʱʦʤʫ ʟʘʙʝʟʧʝʯʝʥʥʶ 

ʚʩʴʦʛʦ ʞʠʚʮʷ ʚʦʣʦʛʦʶ ʽ, ʚʽʜʧʦʚʽʜʥʦ, ʽʥʪʝʥʩʠʚʥʽʰʦʤʫ ʨʦʩʪʫ ʧʘʛʦʥʽʚ. ɺʝʣʠʢʘ ʞ 

ʥʘʜʟʝʤʥʘ ʯʘʩʪʠʥʘ ʜʦʚʰʠʭ ʢʽʣʢʽʚ ʩʧʨʠʯʠʥʷʻ ʙʽʣʴʰʝ ʦʙʝʟʚʦʜʥʝʥʥʷ ʞʠʚʮʝʚʠʭ 

ʨʦʩʣʠʥ ʽ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʾʭ ʨʽʩʪ. 

ʄʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ ʧʨʦ ʜʦʮʽʣʴʥʽʩʪʴ ʚʠʨʦʱʫʚʘʥʥʷ ʢʫʣʴʪʫʨ 

ʜʝʨʝʚʦʧʦʜʽʙʥʠʭ ʚʝʨʙ ʥʘ ʧʝʨʝʟʚʦʣʦʞʝʥʠʭ ʽ ʟʘʙʫʨóʷʥʝʥʠʭ ʜʽʣʷʥʢʘʭ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʞʠʚʮ̔ʚ (ʢʽʣʢʽʚ). ɹʝʟ ʧʨʦʚʝʜʝʥʥʷ ʦʩʚʽʪʣʝʥʥʷ ʚ ʮʠʭ ʫʤʦʚʘʭ ʢʨʘʱʝ 

ʨʦʩʪʫʪʴ ʜʝʨʝʚʘ ʟ ʜʦʚʛʠʭ ʢʽʣʢʽʚ (1,0-1,5 ʤ). ʇʨʠ ʨʝʪʝʣʴʥʦʤʫ ʧʨʦʚʝʜʝʥʥʽ 

ʦʩʚʽʪʣʝʥʴ, ʧʦʯʠʥʘʶʯʠ ʟ ʧʝʨʰʦʛʦ ʨʦʢʫ ʚʠʨʦʱʫʚʘʥʥʷ, ʜʦʮʽʣʴʥʽʰʝ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʢʦʨʦʪʢʽ ʢʽʣʢʠ (0,5-0,7 ʤ), ʱʦ ʜʦʟʚʦʣʠʪʴ ʟʝʢʦʥʦʤʠʪʠ ʜʦ 40-50% 

ʩʘʜʠʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. 

ɹʘʞʘʥʦ ʫʪʨʠʤʫʚʘʪʠʩʷ ʚʽʜ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʣʦʥʽʚ ʚʝʨʙʠ ʣʘʤʢʦʾ ʟ 

ʧʽʜʚʠʱʝʥʦʶ ʣʘʤʢʽʩʪʶ ʧʘʛʦʥʽʚ, ʪʦʤʫ ʱʦ ʮʝ ʯʘʩʪʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʦʙʣʘʤʫʚʘʥʥʷ 

ʚʝʨʭʽʚʦʢ ʜʝʨʝʚ. 

ʊʘʙʣʠʮʷ 1.5 

ɺʧʣʠʚ ʧʨʦʩʪʦʨʦʚʦʾ ʦʨʽʻʥʪʘʮʽʾ ʚ ˇʨʫʥʪʽ ʞʠʚʮʽʚ ʚʝʨʙʠ ʧʫʨʧʫʨʦʚʦʾ ʥʘ ʾʭ 

ʫʢʦʨʽʥʝʥʥʷ ʪʘ ʨʽʩʪ ʧʽʩʣʷ ʧʝʨʰʦʛʦ ʨʦʢʫ ʚʠʨʦʱʫʚʘʥʥʷ 
ɺʘʨʽʘʥʪ ʩʘʜʽʥʥʷ 

ʞʠʚʮʽʚ 

ʉʪʫʧʽʥʴ 

ʫʢʦʨʽʥʝʥʥʷ, % 

ʉʝʨʝʜʥʷ ʚʠʩʦʪʘ ʢʫʱʽʚ, ʩʤ ɼʽʘʤʝʪʨ ʢʦʨʝʥʝʚʦʾ 

ʰʠʡʢʠ, ʤʤ M m 

ɻʦʨʠʟʦʥʪʘʣʴʥʦ ʥʘ 

ʛʣʠʙʠʥʫ 3 ʩʤ 

53,5 12,3 0,4 2,6Ñ0,4 

ʇʽʜ ʢʫʪʦʤ 45
0
 ʥʘ ʚʩʶ 

ʜʦʚʞʠʥʫ 

67,5 15,0 0,5 3,8Ñ0,4 

ɺʝʨʪʠʢʘʣʴʥʦ ʥʘ ʚʩʶ 

ʜʦʚʞʠʥʫ 

80,0 16,0 0,5 4,5Ñ0,5 
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ʎʝ ʯʘʩʪʢʦʚʦ ʧʦʚóʷʟʘʥʦ ʟ ʚʝʨʪʠʢʘʣʴʥʦʶ ʦʨʽʻʥʪʘʮʽʻʶ ʚʩʽʭ ʧʨʦʮʝʩʽʚ, ʱʦ 

ʚʽʜʙʫʚʘʶʪʴʩʷ ʚ ʨʦʩʣʠʥʘʭ. ɿʦʚʥʽʰʥʴʦ ʮʝ ʧʨʦʷʚʣʷʻʪʴʩʷ ʚ ʪʦʤʫ, ʱʦ ʧʘʛʦʥʠ ʨʦʩʪʫʪʴ 

ʚʝʨʪʠʢʘʣʴʥʦ ʚʚʝʨʭ, ʘ ʢʦʨʝʥʽ ï ʚʥʠʟ, ʚʽʜʭʠʣʝʥʥʷ ʞ, ʷʢʽ ʤʠ ʙʘʯʠʤʦ ʚ ʧʨʠʨʦʜʽ ï 

ʨʽʩʪ ʧʘʛʦʥʽʚ ʪʘ ʢʦʨʝʥʽʚ ʫ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤʫ ʥʘʧʨʷʤʢʫ ï ʧʦʚóʷʟʘʥʽ ʟ ʢʦʥʢʫʨʝʥʮʽʻʶ 

ʟʘ ʩʚʽʪʣʦ ʽ ʧʦʞʠʚʥʽ ʨʝʯʦʚʠʥʠ. ɿʘ ʟʥʘʯʥʦʛʦ ʚʽʜʭʠʣʝʥʥʷ ʨʦʩʣʠʥʠ ʚʽʜ ʚʝʨʪʠʢʘʣʽ, 

ʬʽʟʽʦʣʦʛʽʯʥʽ ʧʨʦʮʝʩʠ, ʱʦ ʧʨʦʪʽʢʘʶʪʴ ʚ ʥʽʡ, ʜʫʞʝ ʛʘʣʴʤʫʶʪʴʩʷ. ʇʨʠ ʩʘʜʽʥʥ̔ 

ʞʠʚʮʷ ʚʝʨʭʥʽʤ ʢʽʥʮʝʤ ʚʥʠʟ, ʤʦʞʣʠʚʝ ʧʦʚʥʝ ʡʦʛʦ ʚʽʜʤʠʨʘʥʥʷ. 

ɿʘ ʩʘʜ̔ʥʥ̫ ʞʠʚʮʽʚ ʧʽʜ ʢʫʪʦʤ ʘʙʦ ʛʦʨʠʟʦʥʪʘʣʴʥʦ, ʢʦʨʝʥʝʚʘ ʩʠʩʪʝʤʘ 

ʬʦʨʤʫʻʪʴʩʷ ʪʽʣʴʢʠ ʟ ʥʠʞʥʴʦʛʦ ʙʦʢʫ ʞʠʚʮʷ ʽ ʯʝʨʝʟ ʪʝ ʨʦʟʚʠʚʘʻʪʴʩʷ ʪʽʣʴʢʠ 

ʧʦʣʦʚʠʥʘ ʢʦʨʝʥʝʚʠʭ ʟʘʯʘʪʢʽʚ. ʇʨʠ ʚʝʨʪʠʢʘʣʴʥʦʤʫ ʞ ʨʦʟʤʽʱʝʥʥʽ ʞʠʚʮʷ ʢʦʨʝʥʽ 

ʨʦʟʚʠʚʘʶʪʴʩʷ ʟ ʫʩʽʭ ʢʦʨʝʥʝʚʠʭ ʟʘʯʘʪʢʽʚ, ʽ ʪʦʤʫ ʢʦʨʝʥʝʚʘ ʩʠʩʪʝʤʘ ʻ ʙʽʣʴʰ 

ʨʦʟʛʘʣʫʞʝʥʦʶ, ʱʦ ʩʧʨʠʷʻ ʢʨʘʱʦʤʫ ʧʨʠʞʠʚʘʥʥʶ ʽ ʨʦʩʪʫ ʧʘʛʦʥʽʚ. ɻʦʣʦʚʥʦʶ ʞ 

ʧʨʠʯʠʥʦʶ ʢʨʘʱʦʛʦ ʫʢʦʨʽʥʝʥʥʷ ʽ ʨʦʩʪʫ ʚʝʨʪʠʢʘʣʴʥʦ ʧʦʩʘʜʞʝʥʠʭ ʞʠʚʮʽʚ, ʷʢ ʽ ʫ 

ʚʠʧʘʜʢʫ ʟ ʪʦʥʢʠʤʠ ʜʦʚʛʠʤʠ ʞʠʚʮʷʤʠ, ʻ ʾʭ ʢʨʘʱʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʦʣʦʛʦʶ 

(ʪʘʙʣ. 1.5). 

ɾʠʚʮʽ, ʚʟʷʪʽ ʟ ʚʝʨʭʽʚʢʠ, ʤʘʶʪʴ ʥʘʡʤʝʥʰʫ ʪʦʚʱʠʥʫ, ʘ ʦʪʞʝ ʽ ʤʝʥʰʽ ʦʙóʻʤ, 

ʧʣʦʱʫ ʧʦʚʝʨʭʥʽ ʡ ʟʘʧʘʩ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ. ʂʨʽʤ ʪʦʛʦ, ʩʘʤʝ ʥʘ ʚʝʨʭʽʚʮʽ ʧʘʛʦʥʽʚ 

ʤʽʩʪʷʪʴʩʷ ʛʝʥʝʨʘʪʠʚʥʽ ʙʨʫʥʴʢʠ, ʷʢʽ ʨʦʟʚʠʚʘʶʯʠʩʴ ʟʘʙʠʨʘʶʪʴ ʽʟ ʞʠʚʮʷ ʟʥʘʯʥʫ 

ʯʘʩʪʠʥʫ ʧʣʘʩʪʠʯʥʠʭ ʨʝʯʦʚʠʥ, ʷʢʠʭ ʚ ʥʴʦʤʫ ʽ ʪʘʢ ʥʝʜʦʩʪʘʪʥʴʦ. 

ʅʘʡʤʝʥʰ ʯʽʪʢʦ ʧʨʦʩʣʽʜʞʫʻʪʴʩʷ ʨʽʟʥʠʮʷ ʧʨʠʞʠʚʘʥʥʷ ʡ ʨʦʩʪʫ ʞʠʚʮʽʚ ʟ 

ʚʝʨʭʽʚʢʠ ʪʘ ʥʠʞʥʴʦʾ ʯʘʩʪʠʥʠ ʧʘʛʦʥʽʚ ʚʝʨʙʠ ʪʨʠʪʠʯʠʥʢʦʚʦʾ. ʇʨʠʯʠʥʘ ʪʫʪ, 

ʦʯʝʚʠʜʥʦ, ʚ ʪʦʤʫ, ʱʦ ʚʝʨʭʽʚʢʦʚʘ ʯʘʩʪʠʥʘ ʧʨʫʪʘ ʚʝʨʙʠ ʪʨʠʪʠʯʠʥʢʦʚʦʾ ʟʥʘʯʥʦ 

ʪʦʚʱʘ, ʥʽʞ ʫ ʽʥʰʠʭ ʚʠʜʽʚ, ʚʠʢʦʨʠʩʪʘʥʠʭ ʫ ʮʠʭ ʝʢʩʧʝʨʠʤʝʥʪʘʭ, ʽ ʫ ʞʠʚʮʷʭ, 

ʥʘʨʽʟʘʥʠʭ ʟ ʥʝʾ, ʻ ʜʦʩʪʘʪʥʴʦ ʚʝʣʠʢʠʡ ʟʘʧʘʩ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ. 

ʈʽʟʥʠʮʷ ʧʨʠʞʠʚʘʥʥʷ ʡ ʨʦʩʪʫ ʞʠʚʮʽʚ ʟ ʩʝʨʝʜʥʴʦʾ ʪʘ ʥʠʞʥʴʦʾ ʯʘʩʪʠʥ ʧʘʛʦʥʘ 

ʩʪʘʪʠʩʪʠʯʥʦ ʚʽʨʦʛʽʜʥʦ ʥʝ ʧʨʦʷʚʣʷʻʪʴʩʷ. ɾʠʚʮʽ, ʚʟʷʪʽ ʟ ʩʝʨʝʜʠʥʠ ʩʝʨʝʜʥʴʦʾ ʪʘ 

ʚʝʨʭʽʚʢʦʚʦʾ ʯʘʩʪʠʥ ʧʘʛʦʥʘ, ʫ ʮʴʦʤʫ ʜʦʩʣʽʜʽ ʧʨʘʢʪʠʯʥʦ ʥʝ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʤʽʞ 

ʩʦʙʦʶ ʟʘ ʩʪʫʧʝʥʝʤ ʫʢʦʨʽʥʝʥʥʷ ʪʘ ʚʠʩʦʪʦʶ. 

ʆʪʞʝ ʚʝʨʭʽʚʢʦʚʫ ʯʘʩʪʠʥʫ ʧʘʛʦʥʘ (ʧʨʠʙʣʠʟʥʦ 1/6 ʯʘʩʪʠʥʫ ʜʦʚʞʠʥʠ) ʥʝ 

ʙʘʞʘʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʟʘʛʦʪʽʚʣʽ ʞʠʚʮʽʚ. ʍʦʯʘ ʧʨʠ ʜʝʬʽʮʠʪʽ ʩʘʜʠʚʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ, ʘ ʪʘʢʦʞ ʧʨʠ ʜʦʩʪʘʪʥʴʦ ʪʦʚʩʪʽʡ ʚʝʨʭʽʚʮʽ ʧʨʫʪʘ, ʤʦʞʥʘ ʥʘʨʽʟʘʪʠ ʞʠʚʮʽ ʽ 

ʟ ʚʝʨʭʽʚʢʠ. ɹʘʞʘʥʦ ʪʽʣʴʢʠ, ʷʢʱʦ ʮʝ ʤʦʞʣʠʚʦ, ʚʠʜʘʣʠʪʠ ʟ ʪʘʢʠʭ ʞʠʚʮʽʚ 

ʛʝʥʝʨʘʪʠʚʥʽ ʙʨʫʥʴʢʠ, ʘʙʦ ʨʦʙʠʪʠ ʾʭ ʷʢʦʤʦʛʘ ʜʦʚʰʠʤʠ. 

ʂʦʨʝʥʝʚʽ ʩʠʩʪʝʤʠ ʨʦʩʣʠʥ, ʱʦ ʫʪʚʦʨʠʣʠʩʷ ʟ ʫʢʦʨʽʥʝʥʠʭ ʞʠʚʮʽʚ, ʩʧʦʯʘʪʢʫ 

ʨʦʟʚʠʚʘʶʪʴ ʦʜʠʥ ʩʪʨʠʞʥʝʚʠʡ ʢʦʨʽʥʴ, ʱʦ ʨʦʩʪʝ ʚʝʨʪʠʢʘʣʴʥʦ ʚʥʠʟ. ʇʨʠ ʮʴʦʤʫ 

ʚʽʥ, ʷʢ ʧʨʘʚʠʣʦ, ʚʽʜʨʦʩʪʘʻ ʩʘʤʝ ʟ ʥʠʞʥʴʦʾ ʯʘʩʪʠʥʠ ʞʠʚʮʷ, ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʡʦʛʦ 

ʜʦʚʞʠʥʠ ʽ ʦʨʽʻʥʪʘʮʽʾ ʚ ˇʨʫʥʪʽ. ɺ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʯʽʪʢʦ ʧʨʦʷʚʣʷʻʪʴʩʷ ʷʚʠʱʝ 

ʧʦʣʷʨʠʟʘʮʽʾ ʞʠʚʮʷ. ʋ ʥʘʩʪʫʧʥʽ ʨʦʢʠ ʘʢʪʠʚʥʦ ʨʦʟʨʦʩʪʘʶʪʴʩʷ ʪʘʢʦʞ ʙʦʢʦʚʽ 

ʢʦʨʝʥʽ, ʽ ʢʦʨʝʥʝʚʘ ʩʠʩʪʝʤʘ ʬʦʨʤʫʻʪʴʩʷ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʭʘʨʘʢʪʝʨʫ ˇʨʫʥʪʫ ʽ 

ʧʽʜˇʨʫʥʪʷ, ʘ ʪʘʢʦʞ ï ʚʽʜ ʛʣʠʙʠʥʠ ʟʘʣʷʛʘʥʥʷ ˇʨʫʥʪʦʚʠʭ ʚʦʜ. ʇʨʠ ʟʥʘʯʥʽʡ ʛʣʠʙʠʥʽ 

ʾʭ ʟʘʣʷʛʘʥʥʷ ʯʘʛʘʨʥʠʢʦʚʽ ʚʝʨʙʠ ʬʦʨʤʫʶʪʴ ʜʦʙʨʝ ʨʦʟʛʘʣʫʞʝʥʫ ʧʦʪʫʞʥʫ ʢʦʨʝʥʝʚʫ 

ʩʠʩʪʝʤʫ, ʷʢʘ ʜʦʟʚʦʣʷʻ ʾʤ ʚʠʪʨʠʤʫʚʘʪʠ ʧʦʩʫʰʣʠʚʽ ʢʣʽʤʘʪʠʯʥʽ ʫʤʦʚʠ. ʂʦʨʽʥʥʷ 

ʚʝʨʙ ʜʦʩʷʛʘʻ ʚʦʜʦʥʦʩʥʠʭ ʛʦʨʠʟʦʥʪʽʚ ʜʫʞʝ ʰʚʠʜʢʦ, ʚʞʝ ʥʘ 2-3 ʨʽʢ ʧʽʩʣʷ ʩʘʜʽʥʥʷ. 

ʄʘʣʘ ʢʽʣʴʢʽʩʪʴ ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʽ ʚʝʨʪʠʢʘʣʴʥʠʭ ʢʦʨʝʥʽʚ ʧʦʷʩʥʶʻʪʴʩʷ 

ʧʨʘʢʪʠʯʥʦ ʧʦʚʥʦʶ ʚʽʜʩʫʪʥʽʩʪʶ ʛʫʤʫʩʦʚʦʛʦ ʛʦʨʠʟʦʥʪʫ. ɺ ʫʤʦʚʘʭ ʩʚʽʞʦʛʦ ʩʫʙʦʨʫ 
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(ʜʽʣʷʥʢʘ 2), ʜʝ ʛʫʤʫʩʦʚʠʡ ʛʦʨʠʟʦʥʪ ʤʘʻ ʪʦʚʱʠʥʫ 25 ʩʤ, ʟʥʘʯʥʘ ʤʘʩʘ ʢʦʨʝʥʽʚ 

ʟʥʘʭʦʜʠʪʴʩʷ ʩʘʤʝ ʚ ʥʴʦʤʫ, ʘʣʝ ʽ ʚ ʮʠʭ ʢʦʨʝʥʝʚʠʭ ʩʠʩʪʝʤʘʭ ʻ ʯʽʪʢʦ ʚʠʨʘʞʝʥʽ 

ʩʪʨʠʞʥʝʚʽ ʢʦʨʝʥʽ, ʱʦ ʨʦʩʪʫʪʴ ʚʝʨʪʠʢʘʣʴʥʦ ʚʥʠʟ. 

ʆʩʢʽʣʴʢʠ ʥʘ ʧʝʨʰʦʤʫ ʨʦʮʽ ʚʠʨʦʱʫʚʘʥʥʷ ʚʘʞʣʠʚʦ, ʱʦʙ ʞʠʚʮʽ ʧʨʠʞʠʣʠʩʷ, 

ʪʦ ʚʠʩʦʢʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʘʟʦʪʫ ʚ ˇʨʫʥʪʽ ʥʝʙʘʞʘʥʘ. ʅʘ ʦʩʥʦʚʽ ʮʠʭ ʜʦʩʣʽʜʞʝʥʴ 

ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʥʘ ʧʝʨʰʦʤʫ ʨʦʮʽ ʚʠʨʦʱʫʚʘʥʥʷ ʚʝʨʙ ʚʥʦʩʠʪʠ 

ʤʽʥʝʨʘʣʴʥʽ ʜʦʙʨʠʚʘ ʥʝʜʦʮʽʣʴʥʦ. ʅʘ ʙʽʜʥʠʭ ˇʨʫʥʪʘʭ ʧʝʨʝʜ ʩʘʜʽʥʥʷʤ ʧʦʪʨʽʙʥʦ 

ʚʥʝʩʪʠ ʥʝʦʙʭʽʜʥʫ ʢʽʣʴʢʽʩʪʴ ʪʦʨʬʫ ʽ ʛʥʦʶ. ʅʘ ʩʝʨʝʜʥʽʭ ʩʫʛʣʠʥʢʘʭ ʦʧʪʠʤʘʣʴʥʘ 

ʢ̔ ʣʴʢʽʩʪʴ ʚʥʝʩʝʥʥʷ ʪʦʨʬʫ ï 150 ʪ/ʛʘ, ʛʥʦʶ ï 25-40 ʪ/ʛʘ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʥʝʩʪʘʯʽ 

ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ ʫ ˇʨʫʥʪʽ (ʇʨʘʚʜʠʥ, 1952). ʅʘʜʘʣʽ ʚʥʝʩʝʥʥʷ ʜʦʙʨʠʚ ʧʨʦʚʦʜʷʪʴ 

ʦʜʥʦʯʘʩʥʦ ʟ ʜʦʛʣʷʜʦʤ ʟʘ ˇʨʫʥʪʦʤ. 

ɿʘ ʟʨʽʟʘʥʥʷ ʧʨʫʪʘ ʧʨʦʪʷʛʦʤ ʢʽʣʴʢʦʭ ʨʦʢʽʚ, ʟ ʧʝʥʴʢʽʚ, ʱʦ ʟʘʣʠʰʘʶʪʴʩʷ, 

ʬʦʨʤʫʻʪʴʩʷ ʪʘʢ ʟʚʘʥʘ çʙʫʣʘʚʘè. ɿ ʯʘʩʦʤ ʚʦʥʘ ʧʦʯʠʥʘʻ ʟʘʛʥʠʚʘʪʠ, ʱʦ ʥʝʛʘʪʠʚʥʦ 

ʚʧʣʠʚʘʻ ʥʘ ʢʽʣʴʢʽʩʪʴ ʪʘ ʷʢʽʩʪʴ ʧʨʫʪʘ, ʪʦʤʫ ʧʨʠʙʣʠʟʥʦ ʯʝʨʝʟ 7-10 ʨʦʢʽʚ ʚʽʜ 

ʧʦʯʘʪʢʫ ʝʢʩʧʣʫʘʪʘʮʽʾ ʧʣʘʥʪʘʮʽʾ ʙʫʣʘʚʠ ʟʨʽʟʫʶʪʴ. ʊʘʢʘ ʦʧʝʨʘʮʽʷ ʩʪʠʤʫʣʶʻ ʧʦʷʚʫ 

ʟʽ ʩʧʣʷʯʠʭ ʙʨʫʥʴʦʢ ʥʦʚʠʭ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʠʭ ʧʘʛʦʥʽʚ, ʪʦʤʫ ʚʦʥʘ ʦʪʨʠʤʘʣʘ 

ʥʘʟʚʫ çʦʤʦʣʦʜʞʝʥʥʷè. 

ʗʢ ʽ ʙʽʣʴʰʽʩʪʴ ʨʦʩʣʠʥ, ʚʝʨʙʠ ʢʨʘʱʝ ʨʦʩʪʫʪʴ ʥʘ ʙʘʛʘʪʠʭ, ʜʦʙʨʝ ʜʨʝʥʦʚʘʥʠʭ 

ˇʨʫʥʪʘʭ, ʪʫʪ ʚʦʥʠ ʧʨʦʜʫʢʫʶʪʴ ʙʽʣʴʰʝ ʜʝʨʝʚʥʦʾ ʤʘʩʠ. ʆʧʪʠʤʘʣʴʥʠʤʠ ʜʣʷ 

ʦʪʨʠʤʘʥʥʷ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʜʝʨʝʚʥʦʾ ʤʘʩʠ ʚʝʨʙ ʻ ʫʤʦʚʠ, ʱʦ ʩʬʦʨʤʫʚʘʣʠʩʴ ʫ 

ʩʝʨʝʜʥʽʡ ʯʘʩʪʠʥʽ ʟʘʧʣʘʚ ʨʽʯʦʢ. ʈʝʟʫʣʴʪʘʪʠ ʭʽʤʽʯʥʦʛʦ ʘʥʘʣʽʟʫ ˇʨʫʥʪʫ ʥʘ ʦʜʥʽʡ ʟ 

ʪʘʢʠʭ ʜʽʣʷʥʦʢ, ʷʢʘ ʨʦʟʪʘʰʦʚʘʥʘ ʚ ʟʘʧʣʘʚʽ ʨʽʯʢʠ ʊʝʪʝʨʽʚ, ʧʦʢʘʟʘʣʠ, ʱʦ ʫ ʾʭ ˇʨʫʥʪʽ 

ʤʽʩʪʠʪʴʩʷ ʥʘʩʪʫʧʥʘ ʢʽʣʴʢʽʩʪʴ ʛʫʤʫʩʫ ʽ ʦʩʥʦʚʥʠʭ ʤʘʢʨʦʝʣʝʤʝʥʪʽʚ: 

- ʫ ʚʝʨʭʥʴʦʤʫ 30-ʩʘʥʪʠʤʝʪʨʦʚʦʤʫ ʰʘʨʽ: ʛʫʤʫʩ ï 4,31%, ʈ2ʆ5ï 6,7 ʤʛ/100 ʛ, 

ʂ2ʆ ï 6,5 ʤʛ, ʘʟʦʪ ʣʫʞʥʦʛʽʜʨʦʣʽʟʦʚʘʥʠʡ ï 20,8 ʤʛ/100 ʛ; 

- ʥʘ ʛʣʠʙʠʥʽ 30-60 ʩʤ: ʛʫʤʫʩ ï 2,16%, ʈ2ʆ5 ï 18,0 ʤʛ/100 ʛ, ʂ2ʆ ï 

2,0 ʤʛ/100 ʛ, ʘʟʦʪ ï 4,2 ʤʛ/100 ʛ. 

ɿʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʚ ʮʠʭ ʫʤʦʚʘʭ ʚʽʜʟʥʘʯʘʻʪʴʩʷ ʽʥʪʝʥʩʠʚʥʠʡ ʨʽʩʪ 

ʚʝʨʙʦʚʠʭ ʧʣʘʥʪʘʮʽʡ, ʪʘʢʠʡ ʭʽʤʽʯʥʠʡ ʩʢʣʘʜ ˇʨʫʥʪʫ ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʦʧʪʠʤʘʣʴʥʠʤ 

ʜʣʷ ʚʠʨʦʱʫʚʘʥʥʷ ʥʘ ʥʴʦʤʫ ʝʥʝʨʛʝʪʠʯʥʠʭ ʧʣʘʥʪʘʮʽʡ ʽ ʚ ʧʦʟʘ ʟʘʧʣʘʚʥʠʭ ʫʤʦʚʘʭ. 

ʊʘʢʦʞ ʩʣʽʜ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʚʘʞʣʠʚʠʤ ʻ ʧʨʦʚʝʜʝʥʥʷ ʘʥʘʣʽʟʫ ˇʨʫʥʪʫ ʥʝ 

ʣʠʰʝ ʚʝʨʭʥʴʦʛʦ ʛʦʨʠʟʦʥʪʫ, ʘ ʽ ʥʘ ʛʣʠʙʠʥʫ 30-60 ʩʤ, ʪʘʢ ʷʢ ʨʦʩʣʠʥʠ ʚʝʨʙʠ 

ʬʦʨʤʫʶʪʴ ʛʣʠʙʦʢʫ ʢʦʨʝʥʝʚʫ ʩʠʩʪʝʤʫ ʽ ʟʜʘʪʥʽ ʜʦʙʨʝ ʨʦʟʚʠʚʘʪʠʩʴ ʧʨʠ ʫʤʦʚʽ 

ʟʘʣʷʛʘʥʥʷ ˇʨʫʥʪʦʚʦʾ ʧʦʨʦʜʠ ʥʘ ʛʣʠʙʠʥʽ ʥʝ ʤʝʥʰʝ 40 ʩʤ ʪʘ ʧʨʠ ʟʘʣʷʛʘʥʥʽ 

ˇʨʫʥʪʦʚʠʭ ʚʦʜ ʥʘ ʛʣʠʙʠʥʽ 0,5-2,0 ʤ. 

ɸʥʘʣʽʟʫʶʯʠ ʨʝʟʫʣʴʪʘʪʠ ˇʨʫʥʪʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, 

ʱʦ ʚ ʟʚóʷʟʢʫ ʟ ʛʦʨʙʠʩʪʠʤ ʨʝʣʴʻʬʦʤ ˇʨʫʥʪʦʫʪʚʦʨʶʶʯʽ ʧʨʦʮʝʩʠ ʧʨʦʭʦʜʠʣʠ 

ʥʝʨʽʚʥʦʤʽʨʥʦ, ʟ ʯʠʤ ʧʦʚóʷʟʘʥʽ ʟʥʘʯʥʘ ʨʽʟʥʠʮʷ ʚ ʧʦʪʫʞʥʦʩʪʽ ʛʫʤʫʩʦʚʦʛʦ 

ʛʦʨʠʟʦʥʪʫ ʪʘ ʥʝʨʽʚʥʦʤʽʨʥʠʡ ʨʦʟʧʦʜʽʣ ʝʣʝʤʝʥʪʽʚ ʞʠʚʣʝʥʥʷ. ʉʧʦʩʪʝʨʽʛʘʻʪʴʩʷ 

ʚʠʭʽʜ ʧʦʨʦʜʠ (ʛʣʠʥʘ) ʥʘ ʛʣʠʙʠʥʫ ʜʦ 20 ʩʤ, ʱʦ ʻ ʥʝʛʘʪʠʚʥʠʤ ʜʣʷ ʨʦʩʪʫ ʨʦʩʣʠʥ ʪʘ 

ʨʦʟʚʠʪʢʫ ʾʭ ʢʦʨʝʥʝʚʠʭ ʩʠʩʪʝʤ, ʪʘʢ ʷʢ ʨʦʟʚʠʪʦʢ ʮʝʥʪʨʘʣʴʥʦʾ ʢʦʨʝʥʝʚʦʾ ʩʠʩʪʝʤʠ ʟ 

ʥʠʞʥʴʦʾ ʯʘʩʪʠʥʠ ʞʠʚʮʽʚ ʟʘʪʨʫʜʥʝʥʠʡ, ʘ ʙʽʯʥʝ ʢʦʨʽʥʥʷ ʥʝ ʤʘʻ ʜʦʩʪʘʪʥʴʦʛʦ 

ʟʘʧʘʩʫ ʚʦʣʦʛʠ ʚ ʧʦʩʫʰʣʠʚʽ ʧʝʨʽʦʜʠ ʚʝʛʝʪʘʮʽʾ. ɺ ʮʠʭ ʤʽʩʮʷʭ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ 

ʟʥʘʯʥʝ ʟʥʠʞʝʥʥʷ ʪʘʢʩʘʮʽʡʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʨʦʩʣʠʥ ʪʘ ʟʥʘʯʥʦ ʟʥʠʞʫʻʪʴʩʷ ʚʽʜʩʦʪʦʢ 

ʾʭ ʫʢʦʨʽʥʝʥʥʷ. 
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ʇʽʜ ʯʘʩ ʦʛʣʷʜʫ ʥʘʩʘʜʞʝʥʥʷ ʙʫʣʠ ʧʦʤʽʯʝʥʽ ʥʝʟʥʘʯʥʽ ʧʦʨʫʰʝʥʥʷ ʪʝʭʥʦʣʦʛʽʾ 

ʩʘʜʽʥʥʷ ʩʘʜʠʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʪʘʢʽ ʷʢ: ʩʘʜʽʥʥʷ ʟ ʧʦʨʫʰʝʥʥʷʤ ʦʨʽʻʥʪʘʮʽʾ ʞʠʚʮʽʚ 

ʪʘ ʥʝʜʦʪʨʠʤʘʥʥʷ ʩʪʨʦʢʫ ʩʘʜʽʥʥʷ. ʅʘ ʜʽʣʷʥʮʽ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚʠʩʦʢʘ 

ʟʘʙʫʨóʷʥʝʥʽʩʪʴ, ʱʦ ʻ ʨʝʟʫʣʴʪʘʪʦʤ ʩʘʜʽʥʥʷ ʙʝʟ ʧʨʦʚʝʜʝʥʥʷ ʧʘʨʦʚʦʾ ʩʠʩʪʝʤʠ 

ʧʽʜʛʦʪʦʚʢʠ ˇʨʫʥʪʫ. 

ʉʝʨʝʜ ʰʢʽʜʥʠʢʽʚ ʟʥʘʯʥʝ ʧʦʰʠʨʝʥʥʷ ʤʘʶʪʴ ʪʨʘʚʥʝʚʠʡ ʭʨʫʱ ʪʘ ʚʝʨʙʦʚʠʡ 

ʰʦʚʢʦʧʨʷʜ ʣʠʩʪʦʚʽʡʢʘ. ʉʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʪʘʢʦʞ ʧʦʞʦʚʪʽʥʥʷ ʪʘ ʧʽʜʩʠʭʘʥʥʷ 

ʣʠʩʪʢʦʚʠʭ ʧʣʘʩʪʠʥʦʢ, ʱʦ ʤʦʞʝ ʙʫʪʠ ʨʝʟʫʣʴʪʘʪʦʤ ʜʽʾ ʭʽʤʽʯʥʠʡ ʧʨʝʧʘʨʘʪʽʚ, ʪʘ 

ʧʦʦʜʠʥʦʢʝ ʫʨʘʞʝʥʥʷ ʧʦʧʝʣʠʮʝʶ. ʉʝʨʝʜ ʣʠʩʪʦʛʨʠʟʫʯʠʭ ʢʦʤʘʭ ʥʘ ʜʦʩʣʽʜʥʽʡ 

ʜʽʣʷʥʮʽ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʦʰʢʦʜʞʝʥʥʷ ʚʝʨʙʦʚʠʤ ʰʦʚʢʦʧʨʷʜʦʤ ʣʠʩʪʦʚʽʡʢʦʶ ʪʘ 

ʧʦʧʝʣʠʮʝʶ. ʈʦʩʣʠʥʠ, ʷʢʽ ʟʨʦʩʪʘʶʪʴ ʫ ʙʽʣʴʰ ʙʽʜʥʠʭ ʫʤʦʚʘʭ ʻ ʦʩʣʘʙʣʝʥʠʤʠ ʽ 

ʙʽʣʴʰʦʶ ʤʽʨʦʶ ʧʦʰʢʦʜʞʫʶʪʴʩʷ ʰʢʽʜʥʠʢʘʤʠ, ʱʦ ʚʢʘʟʫʻ ʥʘ ʥʝʦʙʭʽʜʥʽʩʪʴ 

ʨʝʪʝʣʴʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʚʠʙʦʨʫ ʧʣʦʱ ʤʘʡʙʫʪʥʽʭ ʧʣʘʥʪʘʮʽʡ. 

ʈʦʩʣʠʥʠ ʚʝʨʙʠ ʬʦʨʤʫʶʪʴ ʛʣʠʙʦʢʫ ʢʦʨʝʥʝʚʫ ʩʠʩʪʝʤʫ, ʪʦʤʫ ʧʽʜ ʯʘʩ 

ʧʽʜʙʦʨʫ ʧʦʣʽʚ ʩʣʽʜ ʟʚʝʨʪʘʪʠ ʫʚʘʛʫ ʥʘ ʪʦʚʱʠʥʫ ʛʫʤʫʩʦʚʦʛʦ ʛʦʨʠʟʦʥʪʫ ʪʘ ʨʦʙʠʪʠ 

ʘʥʘʣʽʟ ʟʨʘʟʢʽʚ ˇʨʫʥʪʫ, ʥʝ ʣʠʰʝ ʟ ʚʝʨʭʥʴʦʛʦ ʰʘʨʫ, ʘ ʡ ʟ ʛʣʠʙʠʥʠ 30-60 ʩʤ. 

ɼʣʷ ʚʠʨʦʱʫʚʘʥʥʷ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʠʭ ʥʘʩʘʜʞʝʥʴ ʚʘʞʣʠʚʠʤ ʻ ʫʪʨʠʤʘʥʥʷ 

ʧʦʣʽʚ ʫ ʯʠʩʪʦʤʫ ʚʽʜ ʙʫʨóʷʥʽʚ ʩʪʘʥʽ, ʪʦʤʫ ʧʽʜʛʦʪʦʚʢʫ ˇʨʫʥʪʫ ʩʣʽʜ ʧʨʦʚʦʜʠʪʠ ʟʘ 

ʩʠʩʪʝʤʦʶ ʯʦʨʥʦʛʦ ʧʘʨʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʛʝʨʙʽʮʠʜʽʚ ʩʠʩʪʝʤʥʦʾ ʜʽʾ. 

ɼʣʷ ʩʪʚʦʨʝʥʥʷ ʧʣʘʥʪʘʮʽʡ ʩʣʽʜ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʨʽʟʥʽ ʢʣʦʥʠ ʚʝʨʙʠ, ʷʢʽ ʻ 

ʥʘʡʙʽʣʴʰ ʧʨʦʜʫʢʪʠʚʥʠʤʠ ʚ ʫʤʦʚʘʭ ʜʘʥʦʾ ʧʣʦʱʽ, ʫ ʢʽʣʴʢʦʩʪʽ ʥʝ ʤʝʥʰʽʡ ʧóʷʪʠ. ɼʦ 

ʪʦʛʦ ʞ, ʥʘ ʧʦʣʷʭ, ʚʽʜʚʝʜʝʥʠʭ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʧʣʘʥʪʘʮʽʡ ʚʝʨʙʠ ʩʣʽʜ ʧʨʦʚʦʜʠʪʠ 

ʦʙʩʪʝʞʝʥʥʷ ˇʨʫʥʪʫ ʥʘ ʱʽʣʴʥʽʩʪʴ ʟʘʩʝʣʝʥʥʷ ʣʠʯʠʥʢʘʤʠ ʢʦʨʝʥʝʛʨʠʟʫʯʠʭ 

ʰʢʽʜʥʠʢʽʚ, ʪʘ ʚ ʨʘʟʽ ʧʝʨʝʚʠʱʝʥʥʷ ʜʦʧʫʩʪʠʤʠʭ ʥʦʨʤ ʾʭ ʢʽʣʴʢʦʩʪʽ ʥʘ ʦʜʠʥʠʮʶ 

ʧʣʦʱʽ ï ʧʨʦʚʦʜʠʪʠ ʟʘʭʦʜʠ ʙʦʨʦʪʴʙʠ ʟ ʥʠʤʠ. 

ɼʣʷ ʨʝʛʫʣʶʚʘʥʥʷ ʨʦʩʪʫ ʨʦʩʣʠʥ ʥʘ ʧʣʦʱʘʭ ʟ ʥʝʨʽʚʥʦʤʽʨʥʠʤ ʨʦʟʧʦʜʽʣʦʤ 

ʝʣʝʤʝʥʪʽʚ ʞʠʚʣʝʥʥʷ ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʩʠʩʪʝʤʠ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʦʛʦ 

ʚʥʝʩʝʥʥʷ ʜʦʙʨʠʚ ʥʘ ʦʩʥʦʚʽ ʢʘʨʪʦʛʨʘʬʫʚʘʥʥʷ ʧʦʣʽʚ ʪʘ ʤʠʪʪʻʚʦʛʦ ʘʥʘʣʽʟʫ ʩʪʘʥʫ 

ʣʠʩʪʢʦʚʠʭ ʧʣʘʩʪʠʥʦʢ. ɿʘʛʘʣʦʤ, ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʧʣʘʥʪʘʮʽʡ ʟ ʚʠʩʦʢʦʶ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ ʩʣʽʜ ʚʦʣʦʜʽʪʠ ʧʦʢʘʟʥʠʢʘʤʠ ʙʽʦʣʦʛʽʯʥʦʾ ʦʩʦʙʣʠʚʦʩʪʽ 

ʝʥʝʨʛʝʪʠʯʥʦʾ ʚʝʨʙʠ ʪʘ ʚʠʤʦʛʘʤʠ ʜʦ ˇʨʫʥʪʦʚʦ-ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ (ʪʘʙʣ. 1.6). 

ʊʘʙʣʠʮʷ 1.6 

ɹʽʦʣʦʛʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʝʥʝʨʛʝʪʠʯʥʦʾ ʚʝʨʙʠ 
ˉ 

ʟ/ʧ 
ɸʙʦ̔ʪʠʯʥʽ ʬʘʢʪʦʨʠ ʪʘ ʙʽʦʣʦʛʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʇʦʢʘʟʥʠʢʠ 

1 2 3 

1 ʊʝʧʣʦ: 

- ʤʽʥʽʤʘʣʴʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʧʨʦʨʦʩʪʘʥʥʷ ʞʠʚʮʽʚ, 
0
ʉ 

- ʪʝʤʧʝʨʘʪʫʨʘ, ʱʦ ʩʧʨʠʯʠʥʷʻ ʧʦʰʢʦʜʞʝʥʥʷ ʩʭʦʜʽʚ, 
0
ʉ 

- ʦʧʪʠʤʘʣʴʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʨʦʩʪʫ ʽ ʨʦʟʚʠʪʢʫ, 
0
ʉ 

- ʩʫʤʘ ʘʢʪʠʚʥʠʭ ʪʝʤʧʝʨʘʪʫʨ ʟʘ ʚʝʛʝʪʘʮʽʡʥʠʡ ʧʝʨʽʦʜ 

(ʚʠʱʝ +5
0
ʉ), 

0
ʉ 

- ʩʝʨʝʜʥʷ ʪʨʠʚʘʣʽʩʪʴ ʧʝʨʽʦʜʫ ʮʚʽʪʽʥʥʷ ʚʝʨʙʠ, ʜʽʙ 

 

0é+5 

-5é-6 

ʚʽʜ 6 

 

1900-3500 

56,6 

2 ɺʦʣʦʛʘ: 

- ʦʧʪʠʤʘʣʴʥʘ ʚʦʣʦʛʽʩʪʴ ˇʨʫʥʪʫ, % 

- ʪʨʘʥʩʧʽʨʘʮʽʡʥʠʡ ʢʦʝʬʽʮʽʻʥʪ 

- ʢʦʝʬʽʮʽʻʥʪ ʚʦʜʦʩʧʦʞʠʚʘʥʥʷ ʤʤ/(ʛʘ, ʮ) 

 

70 

397 

80-110 
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1 2 3 

3 ʅʘ ʫʪʚʦʨʝʥʥʷ 10 ʪʦʥʥ ʩʚʽʞʦʟʨʽʟʘʥʦʾ ʚʝʨʙʠ ʟ ˇʨʫʥʪʫ 

ʚʠʥʦʩʠʪʴʩʷ, ʢʛ 

NO3 

P2O5 

K2O 

CaO 

 

 

50 

15 

30 

40 

4 ʈʽʚʝʥʴ ʟʘʣʷʛʘʥʥʷ ˇʨʫʥʪʦʚʠʭ ʚʦʜ, ʤ 0,5 ï 2,0 

5 ʉʝʨʝʜʥʷ ʨʽʯʥʘ ʢʽʣʴʢʽʩʪʴ ʦʧʘʜʽʚ, ʤʤ  600-700 

6 ɺʠʤʦʛʠ ʜʦ ʨʝʘʢʮʽʾ ˇʨʫʥʪʦʚʦʛʦ ʨʦʟʯʠʥʫ 5,5-7,0 

7 ɺʽʜʥʦʰʝʥʥʷ ʜʦ ʩʚʽʪʣʘ (ʜʦʚʞʠʥʘ ʜʥʷ) ɼʦʚʛʦʛʦ ʜʥʷ 

8 ʆʧʪʠʤʘʣʴʥʘ ʱʽʣʴʥʽʩʪʴ ˇʨʫʥʪʫ, ʛ/ʩʤ
3 

1,0-1,2 ï ʥʘ ʯʦʨʥʦʟʝʤʘʭ; 

1,2-1,3 ï ʥʘ ʩʽʨʠʭ ʣʽʩʦʚʠʭ 

9 ɯʥʜʝʢʩ ʣʠʩʪʢʦʚʦʾ ʧʦʚʝʨʭʥʽ 

ʆʧʪʠʤʘʣʴʥʘ ʧʣʦʱʘ ʣʠʩʪʢʦʚʦʾ ʧʦʚʝʨʭʥʽ ʥʘ 1 ʛʘ, ʪʠʩ. ʤ
2 

3,0-5,0 

30-50 

10 ʊʠʧ ʢʦʨʝʥʝʚʦʾ ʩʠʩʪʝʤʠ ʄʠʯʢʫʚʘʪʠʡ 

11 ɿʘʛʣʠʙʣʝʥʥʷ ʢʦʨʝʥʽʚ ʫ ˇʨʫʥʪ (ʧʝʨʰʠʡ ʨʽʢ), ʩʤ 

ɻʦʨʠʟʦʥʪʘʣʴʥʝ ʨʦʟʨʦʩʪʘʥʥʷ ʢʦʨʝʥʝʚʦʾ ʩʠʩʪʝʤʠ, ʩʤ 

30-60 

ɼʦ 60 

12 ɺʠʢʦʨʠʩʪʘʥʥʷ ʌɸʈ, % 1,5-4,0 

13 ʊʨʠʚʘʣʽʩʪʴ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ, ʜʥʽʚ 200 

14 ɺʤʽʩʪ ʛʫʤʫʩʫ ʚ ˇʨʫʥʪʽ (ʰʘʨ 0-20 ʩʤ) 2,1-3,0% 

15 ʈʽʚʝʥʴ ʨʫʭʦʤʦʛʦ ʘʟʦʪʫ ʚ ˇʨʫʥʪʽ ʤʘʻ ʙʫʪʠ 150-200 ʤʛ/ʢʛ ʟʘ 

ʂʦʨʥʬʽʣʜʦʤ 

16 ɺʤʽʩʪ ʬʦʩʬʦʨʫ ʚ ˇʨʫʥʪʽ 50-100 ʤʛ/ʢʛ ʟʘ 

ʂʽʨʩʘʥʦʚʠʤ 

17 ɺʤʽʩʪ ʢʘʣʽʶ ʚ ˇʨʫʥʪʽ 80-120 ʤʛ/ʢʛ ʟʘ 

ʂʽʨʩʘʥʦʚʠʤ 

 

ʈʝʛʽʦʥ ʚʠʨʦʱʫʚʘʥʥʷ ʝʥʝʨʛʝʪʠʯʥʦʾ ʚʝʨʙʠ ʢʦʤʧʘʥʽʻʶ ʉʘʣʽʢʩ ɽʥʝʨʜʞʽ 

ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʟʘʭʽʜʥʦʛʦ ʃʽʩʦʩʪʝʧʫ. ʇʽʚʜʝʥʥʦ-ʟʘʭʽʜʥʘ ʤʝʞʘ ʃʽʩʦʩʪʝʧʫ 

ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ɼʦʙʨʦʤʠʣ, ʉʥʷʪʠʥ, ʏʝʨʥʽʚʮʽ, ʧʦʪʽʤ ʧʦ ʢʦʨʜʦʥʫ ʟ ʄʦʣʜʦʚʦʶ ʜʦ 

ɼʫʙʦʩʘʨ, ʟʚʽʜʪʠ ʧʽʚʜʝʥʥʘ ʤʝʞʘ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʆʣʝʢʩʘʥʜʨʽʶ, ʂʘʣʽ ʙʝʨʜʫ, 

ʧʽʚʥʽʯʥʽʰʝ ʏʝʨʚʦʥʦʛʨʘʜʘ ʽ ʏʫʛʫʻʚ. ʄʝʞʘ ʤʽʞ ʟʘʭʽʜʥʠʤ ʪʘ ʧʨʘʚʦʙʝʨʝʞʥʠʤ 

ʣʽʩʦʩʪʝʧʦʤ ʧʨʦʭʦʜʠʪʴ ʙʽʣʷ ʄʦʛʠʣʽʚ-ʇʦʜʽʣʴʩʴʢʘ, ʊʫʣʴʯʠʥʘ, ɻʘʡʩʠʥʘ, ɺʽʥʥʠʮʽ, 

ɹʝʨʜʠʯʝʚʘ. ʇʽʚʥʽʯʥʘ ʤʝʞʘ ʟʘʭʽʜʥʦʛʦ ʃʽʩʦʩʪʝʧʫ ʧʨʦʭʦʜʠʪʴ ʧʦ ʣʽʥʽʾ ʃʫʮʴʢ, ʈʽʚʥʝ, 

ɾʠʪʦʤʠʨ, ʂʠʾʚ, ʅʽʞʠʥ, ɻʣʫʭʽʚ. 
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ʈʠʩ. 1.3. ʇʣʘʥʪʘʮʽʷ ʝʥʝʨʛʝʪʠʯʥʦʾ ʚʝʨʙʠ (ʉʘʣʽʢʩ ɽʥʝʨʜʞʽ, 2013 ʨ.) 
 

ʋ ʮʽʣʦʤʫ ʃʽʩʦʩʪʝʧ ʻ ʧʝʨʝʭʽʜʥʠʤ ʪʠʧʦʤ ʣʘʥʜʰʘʬʪʫ, ʚ ʷʢʦʤʫ ʧʦʻʜʥʘʥʽ 

ʩʪʝʧʦʚʽ ʪʘ ʣʽʩʦʚʽ ʜʽʣʷʥʢʠ. ɼʣʷ ʃʽʩʦʩʪʝʧʫ ʭʘʨʘʢʪʝʨʥʠʤʠ ʦʟʥʘʢʘʤʠ ʻ ʥʘʷʚʥʽʩʪʴ ʥʘ 

ʚʦʜʦʜʽʣʘʭ ʤʘʩʠʚʽʚ ʘʙʦ ʛʘʾʚ ʩʝʨʝʜ ʩʪʝʧʦʚʠʭ ʜʽʣʷʥʦʢ, ʟʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʦʧʘʜʽʚ ʧʨʠ 

ʩʠʣʴʥʦʤʫ ʚʠʧʘʨʦʚʫʚʘʥʥʽ ʚʦʣʦʛʠ ʟ ˇʨʫʥʪʫ, ʥʝʧʦʩʪʽʡʥʝ ʟʚʦʣʦʞʝʥʥʷ ˇʨʫʥʪʫ, 

ʰʠʨʦʢʝ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʟʤʽʰʘʥʦʾ ʬʣʦʨʠ ʪʘ ʬʘʫʥʠ. ɺʩʷ ʪʝʨʠʪʦʨʽʷ ʟʦʥʠ 

ʨʦʟʜʽʣʝʥʘ ʥʝʛʣʠʙʦʢʠʤʠ ʙʘʣʢʘʤʠ ʽ ʜʦʣʠʥʘʤʠ ʨʽʯʦʢ. ʆʧʘʜʽʚ ʚʠʧʘʜʘʻ ʩʪʽʣʴʢʠ, 

ʩʢʽʣʴʢʠ ʚʠʧʘʨʦʚʫʻʪʴʩʷ. ʊʨʠʚʘʣʽʩʪʴ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ ʟʤʝʥʰʫʻʪʴʩʷ ʟ 207 

ʜʥʽʚ ʚ ʟʘʭʽʜʥʦʤʫ ʃʽʩʦʩʪʝʧʫ ʜʦ 200 ʜʥʽʚ ʫ ʣʽʚʦʙʝʨʝʞʥʦʤʫ. 

ɺ ʟʘʭʽʜʥʦʤʫ ʃʽʩʦʩʪʝʧʫ ʨʦʟʧʦʚʩʶʜʞʝʥʽ ʩʽʨʽ ʪʘ ʪʝʤʥʦ-ʩʽʨʽ ʣʽʩʦʚʽ ʩʫʛʣʠʥʢʠ ʚ 

ʢʦʤʧʣʝʢʩʽ ʟ ʦʧʽʜʟʦʣʝʥʠʤʠ ʤʘʣʦʧʦʪʫʞʥʠʤʠ ʯʦʨʥʦʟʝʤʘʤʠ. ʉʝʨʝʜʥʷ ʨʽʯʥʘ 

ʢʽʣʴʢʽʩʪʴ ʦʧʘʜʽʚ ʩʪʘʥʦʚʠʪʴ 580 ʤʤ. ɺ ʦʢʨʝʤʽ ʨʦʢʠ ʾʭ ʢʽʣʴʢʽʩʪʴ ʟʙʽʣʴʰʫʻʪʴʩʷ ʜʦ 

1000 ʤʤ, ʘʙʦ ʟʤʝʥʰʫʻʪʴʩʷ ʜʦ 300 ʤʤ. ɺʽʜʥʦʩʥʘ ʚʦʣʦʛʽʩʪʴ ʧʦʚʽʪʨʷ ʚ ʪʝʧʣʠʡ 

ʧʝʨʽʦʜ ʢʦʣʠʚʘʻʪʴʩʷ ʚ ʤʝʞʘʭ 77 (ʙʝʨʝʟʝʥʴ) ï 49 (ʣʠʧʝʥʴ). ʉʝʨʝʜʥʷ ʨʽʯʥʘ 

ʪʝʤʧʝʨʘʪʫʨʘ +7,5
0
ʉ, ʥʘʡʭʦʣʦʜʥʽʰʦʛʦ ʤʽʩʷʮʷ (ʩʽʯʝʥʴ) ï 4

0
ʉ, ʥʘʡʪʝʧʣʽʰʦʛʦ 

(ʣʠʧʝʥʴ) ï 19
0
ʉ. ɺʣʽʪʢʫ ʪʝʤʧʝʨʘʪʫʨʘ ʧʽʜʽʡʤʘʻʪʴʩʷ ʜʦ 38

0
ʉ, ʚʟʠʤʢʫ ʟʥʠʞʫʻʪʴʩʷ 

ʜʦ -35
0
ʉ. 

ɸʥʘʣʽʟʫʶʯʠ ʚʠʱʝʥʘʚʝʜʝʥʽ ʜʘʥʽ, ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʩʝʨʝʜʥʷ 

ʨʽʯʥʘ ʢʽʣʴʢʽʩʪʴ ʦʧʘʜʽʚ ʟʘ 5-ʨʽʯʥʠʡ ʧʝʨʽʦʜ ʩʪʘʥʦʚʠʣʘ 702 ʤʤ, ʩʝʨʝʜʥʷ ʨʽʯʥʘ 

ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ ʩʪʘʥʦʚʠʣʘ 8,6
0
ʉ, ʱʦ ʻ ʩʧʨʠʷʪʣʠʚʠʤ ʜʣʷ ʚʠʨʦʱʫʚʘʥʥʷ 

ʝʥʝʨʛʝʪʠʯʥʦʾ ʚʝʨʙʠ. ʊʘʢʦʞ ʩʣʽʜ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʘʙʩʦʣʶʪʥʠʡ ʤʽʥʽʤʫʤ 

ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ ʫ ʢʚʽʪʥʽ ʤʦʞʝ ʩʪʘʥʦʚʠʪʠ -4,7
0
ʉ, ʫ ʪʨʘʚʥʽ ʦʧʫʩʢʘʻʪʴʩʷ ʜʦ -

3,5, ʱʦ ʤʦʞʝ ʩʧʨʠʯʠʥʷʪʠ ʧʦʰʢʦʜʞʝʥʥʷ ʨʦʩʣʠʥ ʟʘʤʦʨʦʟʢʘʤʠ. 

ʈʝʛʽʦʥ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʩʧʨʠʷʪʣʠʚʠʤ ʜʣʷ ʚʠʨʦʱʫʚʘʥʥʷ ʧʣʘʥʪʘʮʽʡ ʚʝʨʙʠ ʟ 

ʦʛʣʷʜʫ ʜʦʩʪʘʪʥʴʦʾ ʢʽʣʴʢʦʩʪʽ ʦʧʘʜʽʚ ʪʘ ʩʝʨʝʜʥʴʦʨʽʯʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ (ʦʧʪʠʤʘʣʴʥʽ 

ʧʦʢʘʟʥʠʢʠ ʜʣʷ ʚʝʨʙʠ: ʢʽʣʴʢʽʩʪʴ ʦʧʘʜʽʚ ï 600 ʤʤ, ʩʝʨʝʜʥʴʦʨʽʯʥʘ ʪʝʤʧʝʨʘʪʫʨʘ - 

+6
0
ʉ). 



 
40 

ɼʣʷ ʟʤʝʥʰʝʥʥʷ ʨʠʟʠʢʫ ʚʪʨʘʪʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʧʽʜ ʯʘʩ ʨʘʥʥʴʦʚʝʩʥʷʥʠʭ ʪʘ 

ʧʽʟʥʴʦʦʩʽʥʥʽʭ ʟʘʤʦʨʦʟʢʽʚ ʩʣʽʜ ʩʪʚʦʨʶʚʘʪʠ ʧʦʣʽʢʣʦʥʘʣʴʥʽ ʥʘʩʘʜʞʝʥʥʷ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʥʝ ʤʝʥʰʝ 5 ʨʽʟʥʠʭ ʩʦʨʪʽʚ ʚʝʨʙʠ, ʱʦ ʜʘʩʪʴ ʟʤʦʛʫ ʢʦʤʧʝʥʩʫʚʘʪʠ 

ʚʪʨʘʪʫ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʧʣʘʥʪʘʮʽʡ ʟʘ ʨʘʭʫʥʦʢ ʩʦʨʪʽʚ ʙʽʣʴʰ ʩʪʽʡʢʠʭ ʜʦ ʟʘʤʦʨʦʟʢʽʚ 

ʧʨʠ ʟʤʽʰʘʥʦʤʫ ʾʭ ʩʘʜʽʥʥʽ. 

 

ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʧʨʠʨʦʩʪʽʚ ʩʦʨʪʽʚ ʚʝʨʙʠ ʫ ʟʥʘʯʥʽʡ ʤʽʨʽ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʧʦʛʦʜʥʠʭ ʫʤʦʚ, ʟʦʢʨʝʤʘ ʢʽʣʴʢʦʩʪʽ ʦʧʘʜʽʚ. ʉʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʩʪʽʡʢʘ ʪʝʥʜʝʥʮʽʷ ʜʦ 

ʧʦʩʠʣʝʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʨʦʩʪʫ ʧʽʩʣʷ ʚʠʧʘʜʘʥʥʷ ʦʧʘʜʽʚ ʪʘ ʟʤʝʥʰʝʥʥʷ ʡʦʛʦ ʫ 

ʧʦʩʫʰʣʠʚʠʡ ʧʝʨʽʦʜ. ʎʝ ʚʢʘʟʫʻ ʥʘ ʚʠʩʦʢʫ ʚʠʙʘʛʣʠʚʽʩʪʴ ʚʝʨʙʠ ʜʦ ʫʤʦʚ 

ʟʚʦʣʦʞʝʥʥʷ ʪʘ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʨʠʜʽʣʝʥʥʷ ʮʴʦʤʫ ʯʠʥʥʠʢʫ ʧʝʨʰʦʯʝʨʛʦʚʦʾ ʫʚʘʛʠ 

ʧʽʜ ʯʘʩ ʚʠʙʦʨʫ ʧʦʣʽʚ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʧʣʘʥʪʘʮʽʡ. 

ʋ ʙʽʣʴʰʦʩʪʽ ʩʦʨʪʽʚ ʚʝʨʙʠ ʧʨʠʨʽʩʪ ʟʘ ʚʠʩʦʪʦʶ ʩʧʘʜʘʻ ʫ ʜʨʫʛʽʡ ʜʝʢʘʜʽ 

ʚʝʨʝʩʥʷ ʽ ʩʪʘʥʦʚʠʪʴ 0,2-0,5% ʥʘ ʪʠʞʜʝʥʴ. ʉʦʨʪ 1047 ʟʙʝʨʽʛʘʻ ʧʨʠʨʽʩʪ ʥʘ ʨʽʚʥʽ 

3,5-2,2% ʚ ʪʠʞʜʝʥʴ ʧʨʦʪʷʛʦʤ ʚʝʨʝʩʥʷ. ʋ ʩʦʨʪʫ Tora ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚʽʜóʻʤʥʠʡ 

ʧʨʠʨʽʩʪ ʟ ʜʨʫʛʦʾ ʜʝʢʘʜʠ ʚʝʨʝʩʥʷ, ʱʦ ʧʦʚóʷʟʘʥʦ ʽʟ ʟʤʝʥʰʝʥʥʷʤ ʨʦʟʤʽʨʽʚ ʨʦʩʣʠʥ 

ʧʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʚʝʛʝʪʘʮʽʾ ʟʘ ʨʘʭʫʥʦʢ ʚʪʨʘʪʠ ʚʦʣʦʛʠ. 

ʊʝʨʤʽʥʠ ʟʘʚʝʨʰʝʥʥʷ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ ʥʝ ʻ ʧʦʩʪʽʡʥʠʤʠ ʽ ʟʘʣʝʞʘʪʴ ʚʽʜ 

ʢʦʥʢʨʝʪʥʠʭ ʧʦʛʦʜʥʠʭ ʫʤʦʚ ʪʘ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʫ ʨʽʟʥʠʭ ʩʦʨʪʽʚ, ʱʦ ʤʦʞʝ 

ʚʨʘʭʦʚʫʚʘʪʠʩʴ ʧʨʠ ʾʭ ʚʠʟʥʘʯʝʥʥʽ, ʪʘʢ ʷʢ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʥʘʩʪʘʥʥʷ ʬʝʥʦʬʘʟ 

ʟʙʝʨʽʛʘʻʪʴʩʷ. ʈʘʥʽʰʝ ʚʝʛʝʪʘʮʽʡʥʠʡ ʧʝʨʽʦʜ ʟʘʚʝʨʰʫʶʪʴ ʢʣʦʥʠ ʰʚʝʜʩʴʢʦʾ ʩʝʣʝʢʮʽʾ 

ï Tora, Inger (12 ʍɯ), ʘ Tordis ʪʘ ʧʦʣʴʩʴʢʽ ʩʦʨʪʠ 1057, 1047 ʟʘʚʝʨʰʫʶʪʴ 

ʚʝʛʝʪʘʮʽʶ ʧʽʟʥʽʰʝ ï ʟ 15 ʧʦ 18 ʣʠʩʪʦʧʘʜʘ. ʆʩʪʘʥʥʽʤ ʣʠʩʪʷ ʩʢʠʜʘʻ ʩʦʨʪ 082 (20 

ʍɯ). 

ɸʥʘʣʽʟʫʶʯʠ ʦʪʨʠʤʘʥʽ ʜʘʥʽ, ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʩʦʨʪʠ ʰʚʝʜʩʴʢʦʾ 

ʩʝʣʝʢʮʽʾ ʥʘ 2-ʨʽʯʥʽʡ ʧʣʘʥʪʘʮʽʾ ʫ ʚʩʽʭ ʚʠʧʘʜʢʘʭ ʧʝʨʝʚʘʞʘʶʪʴ ʧʦ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ 

ʧʦʣʴʩʴʢʽ ʩʦʨʪʠ, ʥʘʧʨʠʢʣʘʜ ʤʽʞ 1047 ʽ Tordis ʨʽʟʥʠʮʷ ʫ ʧʨʠʨʦʩʪʽ ʩʪʘʥʦʚʠʪʴ 

38,8%, Tordis ̔ 1057 ï 62%, Tora ̔  1047 ï 30,4%, Inger ʽ 1057 ï 85%. ʉʝʨʝʜ 

ʰʚʝʜʩʴʢʠʭ ʩʦʨʪʽʚ ʥʘʡʧʨʦʜʫʢʪʠʚʥʽʰʠʤ ʻ Tora (ʧʝʨʝʚʘʞʘʻ Tordis ʥʘ 32,5%), ʜʘʣʽ 

ʡʜʝ Inger (ʧʝʨʝʚʘʞʘʻ Tordis ʥʘ 2 ï 93,2%, ʦʩʦʙʣʠʚʦ ʨʽʟʥʠʮʷ ʚʽʜʯʫʪʥʘ ʚ ʙʽʜʥʠʭ 

ˇʨʫʥʪʦʚʠʭ ʫʤʦʚʘʭ), ʪʨʝʪʻ ʤʽʩʮʝ ʧʦʩʽʜʘʻ Tordis. ɸ ʩʝʨʝʜ ʧʦʣʴʩʴʢʠʭ ʩʦʨʪʽʚ ʫ 

ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʩʦʨʪʠ 1057 ʪʘ 1047 ʧʝʨʝʚʘʞʘʶʪʴ 082 ʟʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ ʥʘ 

13,6-78,4%. 

ʊʘʢʦʞ ʩʣʽʜ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʚ ʫʤʦʚʘʭ ʜʦʩʣʽʜʥʦʾ ʜʽʣʷʥʢʠ ʟʘ ʨʘʭʫʥʦʢ ʚʠʩʦʢʦʾ 

ʩʪʨʦʢʘʪʦʩʪʽ ˇʨʫʥʪʦʚʠʭ ʫʤʦʚ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚʝʣʠʢʘ ʨʽʟʥʠʮʷ ʽ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ 

ʩʦʨʪʽʚ ʫ ʨʽʟʥʠʭ ʯʘʩʪʠʥʘʭ ʜʽʣʷʥʢʠ. ʅʘʧʨʠʢʣʘʜ, ʩʦʨʪ 1057 ʫ ʥʠʞʥʽʡ ʪʘ ʚʝʨʭʥʽʡ 

ʯʘʩʪʠʥʽ ʜʽʣʷʥʢʠ ʤʘʚ ʨʽʟʥʠʮʶ ʫ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ 85,8%. 

ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʚʠʩʦʢʦʾ ʩʪʽʡʢʦʩʪʽ ʪʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʧʣʘʥʪʘʮʽʡ ʫʢʨʘʾʥʩʴʢʽ 

ʪʘ ʟʘʢʦʨʜʦʥʥʽ ʩʧʝʮʽʘʣʽʩʪʠ ʨʝʢʦʤʝʥʜʫʶʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʝ ʤʝʥʰʝ 3-5 ʨʽʟʥʠʭ 

ʩʦʨʪʽʚ ʨʦʩʣʠʥ. ɺʠʟʥʘʯʝʥʥʷ ʥʘʡʙʽʣʴʰ ʧʨʦʜʫʢʪʠʚʥʠʭ ʩʦʨʪʽʚ ʧʨʦʚʦʜʷʪʴ ʰʣʷʭʦʤ 

ʩʪʚʦʨʝʥʥʷ ʚʠʧʨʦʙʫʚʘʥɹ ʧʣʘʥʪʘʮʽʡ (ʥʝʚʝʣʠʢʠʭ ʟʘ ʧʣʦʱʝʶ ʥʘʩʘʜʞʝʥʴ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʨʽʟʥʠʭ ʩʦʨʪʽʚ) ʥʘ ʨʽʟʥʠʭ ʪʠʧʘʭ ʟʝʤʝʣʴ. 
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ʈʠʩ. 1.4. ɽʥʝʨʛʝʪʠʯʥʘ ʚʝʨʙʘ ʧʝʨʰʠʡ ʤʽʩʷʮʴ ʚʝʛʝʪʘʮʽʾ (ʪʨʘʚʝʥʴ 2015 ʨ.) 

 

ʇʨʠʞʠʚʣʶʚʘʥʽʩʪʴ ʻ ʦʜʥʠʤ ʟ ʦʩʥʦʚʥʠʭ ʬʘʢʪʦʨʽʚ, ʱʦ ʚʧʣʠʚʘʻ ʥʘ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʧʣʘʥʪʘʮʽʡ ʚʝʨʙʠ ʧʨʦʪʷʛʦʤ ʧʝʨʽʦʜʫ ʾʾ ʝʢʩʧʣʫʘʪʘʮʽʾ. 

ʇʨʠʞʠʚʣʶʚʘʥʽʩʪʴ ʤʘʻ ʩʪʘʥʦʚʠʪʠ ʥʝ ʤʝʥʰʝ 85%. ɿʘ ʧʨʠʞʠʚʣʶʚʘʥʦʩʪʽ ʚʽʜ 25 ʜʦ 

84% ʥʝʦʙʭʽʜʥʦ ʧʨʦʚʦʜʠʪʠ ʜʦʜʘʪʢʦʚʝ ʥʘʩʘʜʞʝʥʥʷ, ʘ ʟʘ ʧʨʠʞʠʚʣʶʚʘʥʦʩʪʽ ʤʝʥʰʝ 

25% - ʨʝʢʦʥʩʪʨʫʢʮʽʶ ʥʘʩʘʜʞʝʥʴ. 

ɸʥʘʣʽʟʫʶʯʠ ʥʘʚʝʜʝʥʽ ʚʠʱʝ ʨʠʩʫʥʢʠ, ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ 2-ʨʯ̔ʥʠʭ ʧʣʘʥʪʘʮʽʡ ʚʝʨʙʠ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʧʨʷʤʦʣʽʥʽʡʥʽʡ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʧʨʠʞʠʚʣʶʚʘʥʦʩʪʽ ʪʘ ʧʨʠ ʟʥʘʯʝʥʥʷʭ ʧʨʠʞʠʚʣʶʚʘʥʦʩʪʽ ʚʽʜ 70 ʜʦ 

100% ʤʦʞʝ ʚʠʨʘʞʘʪʠʩʷ ʟʘʣʝʞʥʽʩʪʶ: 

ʫ = 0,108ʭ ï 7,400 

ʊʦʙʪʦ ʟʘ ʟʙʽʣʴʰʝʥʥ ̫ʧʨʠʞʠʚʣʶʚʘʥʦʩʪʽ ʚʽʜ 70 ʜʦ 100% ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ 

ʧʣʘʥʪʘʮʽʡ ʟʨʦʩʪʘʻ ʚʽʜ 0,16 ʜʦ 3,4 ʪ/ʛʘ ï ʥʘ ʢʦʞʝʥ ʚʽʜʩʦʪʦʢ ʧʨʠʞʠʚʣʶʚʘʥʦʩʪʽ 

ʧʨʠʧʘʜʘʻ 0,11 ʪ ʤʘʩʠ. ʇʨʦʪʝ ʜʦʙʨʽ ʧʦʢʘʟʥʠʢʠ ʧʨʠʞʠʚʣʶʚʘʥʦʩʪʽ ʥʝ ʤʦʞʥʘ 

ʚʚʘʞʘʪʠ ʛʘʨʘʥʪʽʻʶ ʚʠʩʦʢʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʧʣʘʥʪʘʮʽʡ, ʪʘʢ ʷʢ ʚʦʥʘ ʙʫʜʝ ʟʥʘʯʥʦʶ 

ʤʽʨʦʶ ʟʘʣʝʞʘʪʠ ʚʽʜ ʷʢʦʩʪʽ ʜʦʛʣʷʜʽʚ ʫ ʧʝʨʰʽ ʨʦʢʠ. 

ɸʥʘʣʽʟʫʶʯʠ ʦʪʨʠʤʘʥʽ ʜʘʥʽ, ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʥʘʜʤʽʨʥʠʡ ʚʤʽʩʪ 

ʬʦʩʬʦʨʫ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʧʣʘʥʪʘʮʽʡ ʚʝʨʙʠ. ʇʨʠ ʮʴʦʤʫ, 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʧʣʘʥʪʘʮʽʡ ʟʨʦʩʪʘʻ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʚʤʽʩʪʫ ʬʦʩʬʦʨʫ ʚʽʜ 10 ʜʦ 20 

ʤʛ/100 ʛ ˇʨʫʥʪʫ. ʇʦʜʽʙʥʫ ʟʘʣʝʞʥʽʩʪʴ ʩʧʦʩʪʝʨʽʛʘʣʠ ʽ ʟʘ 1-ʨʽʯʥʦʛʦ ʧʨʠʨʦʩʪʫ. 

ʆʪʞʝ, ʥʘʜʤʽʨʥʠʡ ʚʤʽʩʪ ʬʦʩʬʦʨʫ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ 

ʧʣʘʥʪʘʮʽʡ ʚʝʨʙʠ, ʦʧʪʠʤʘʣʴʥʠʡ ʚʤʽʩʪ ʬʦʩʬʦʨʫ ʩʪʘʥʦʚʠʪʴ 10-20 ʤʛ/100 ʛ ˇʨʫʥʪʫ 

(ʟʘ ʂʽʨʩʘʥʦʚʠʤ). ʉʣʽʜ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʚʠʩʦʢʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʙʫʣʦ ʦʪʨʠʤʘʥʦ ʷʢ 

ʥʘ ʜʽʣʷʥʢʘʭ ʟ ʩʝʨʝʜʥʽʤ ʚʤʽʩʪʦʤ ʨʫʭʦʤʦʛʦ ʬʦʩʬʦʨʫ ʚ ˇʨʫʥʪʽ ï 10 ʤʛ/100 ʛ ˇʨʫʥʪʫ 

(ɼ ˉ8 ʉʘʤʦʚʦʣʷ), ʪʘʢ ʽ ʟʘ ʚʠʩʦʢʦʛʦ ʚʤʽʩʪʫ ï 18,5 ʤʛ/100 ʛ (ɼ ˉ3 ɼʦʩʣʽʜʥʘ). 
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ɸʥʘʣʽʟʫʶʯʠ ʦʪʨʠʤʘʥʽ ʜʘʥʽ, ʟʘ ʚʤʽʩʪʦʤ ʢʘʣʽʶ ʚ ˇʨʫʥʪʽ, ʤʦʞʥʘ ʟʨʦʙʠʪʠ 

ʚʠʩʥʦʚʦʢ, ʱʦ ʥʘʜʤʽʨʥʠʡ ʚʤʽʩʪ ʢʘʣʽʶ ʪʘʢʦʞ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʧʣʘʥʪʘʮʽʡ ʚʝʨʙʠ. ʉʣʽʜ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʥʘ ʧʦʣʽ ˉ 10 ʟ ʚʠʩʦʢʠʤ 

ʚʤʽʩʪʦʤ ʢʘʣʽʶ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʪʘʢʦʞ ʚʠʩʦʢʠʡ ʚʤʽʩʪ ʬʦʩʬʦʨʫ ʪʘ ʥʠʟʴʢʠʡ ʚʤʽʩʪ 

ʘʟʦʪʫ, ʷʢʠʡ ʰʚʠʜʰʝ ʟʘ ʚʩʝ ʚʠʩʪʫʧʘʻ ʣʽʤʽʪʫʶʯʠʤ ʬʘʢʪʦʨʦʤ. 

ɿ ʥʘʚʝʜʝʥʠʭ ʜʘʥʠʭ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʧʣʘʥʪʘʮʽʾ ʚʝʨʙʠ ʤʘʶʪʴ 

ʜʦʙʨʠʡ ʨʽʩʪ ʥʘ ʩʣʘʙʦ ʢʠʩʣʠʭ (ʨʅ 5,1-5,5), ʙʣʠʟʴʢʠʭ ʜʦ ʥʝʡʪʨʘʣʴʥʠʭ, ʪʘ ʥʘʚʽʪʴ 

ʩʠʣʴʥʦ ʢʠʩʣʠʭ (ɼ8 ï ʨʅ 4,15) ˇʨʫʥʪʘʭ. ɻʽʨʰʠʡ ʨʽʩʪ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʥʘ 

ʥʝʡʪʨʘʣʴʥʠʭ ˇʨʫʥʪʘʭ (ʨʅ 6,1-7). 

ʅʘ ʦʜʥʦʨʽʯʥʠʭ ʧʣʘʥʪʘʮʽʷʭ ʜʦʙʨʠʡ ʨʽʩʪ ʨʦʩʣʠʥ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚ ʙʽʣʴʰ 

ʰʠʨʰʦʤʫ ʜʽʘʧʘʟʦʥʽ ï ʨʝʘʢʮʽʷ ˇʨʫʥʪʦʚʦʛʦ ʨʦʟʯʠʥʫ ʚʽʜ ʩʣʘʙʦ ʢʠʩʣʦʾ (5,17) ʜʦ 

ʥʝʡʪʨʘʣʴʥʦʾ (6,6). 

ʆʪʞʝ, ʨʝʘʢʮʽʷ ˇʨʫʥʪʦʚʦʛʦ ʨʦʟʯʠʥʫ ʩʘʤʘ ʧʦ ʩʦʙʽ ʥʝ ʻ ʧʦʢʘʟʥʠʢʦʤ 

ʧʦʪʝʥʮʽʡʥʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ˇʨʫʥʪʫ, ʢʨʠʪʠʯʥʽ ʾʾ ʧʦʢʘʟʥʠʢʠ ï ʜʫʞʝ ʩʠʣʴʥʦ ʢʠʩʣʽ 

(ʤʝʥʰʝ 4,1) ʪʘ ʙʣʠʟʴʢʽ ʜʦ ʥʝʡʪʨʘʣʴʥʠʭ ï ʜʫʞʝ ʩʠʣʴʥʦ ʣʫʞʥʽ (7,1 ʽ ʙʽʣʴʰʝ) 

ʤʦʞʫʪʴ ʩʠʛʥʘʣʽʟʫʚʘʪʠ ʧʨʦ ʥʝʧʨʠʜʘʪʥʽʩʪʴ ˇʨʫʥʪʫ ʜʣʷ ʚʠʨʦʱʫʚʘʥʥʷ ʚʝʨʙʠ. 

ʆʪʞʝ, ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʚʠʩʦʢʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʧʣʘʥʪʘʮʽʡ ʚ ʧʝʨʰʽ ʨʦʢʠ 

ʚʠʨʦʱʫʚʘʥʥʷ ʚʠʨʽʰʘʣʴʥʠʤʠ ʬʘʢʪʦʨʘʤʠ ʻ ʟʘʙʝʟʧʝʯʝʥʽʩʪʴ ʚʦʣʦʛʦʶ, ʷʢʽʩʪʴ 

ʧʽʜʛʦʪʦʚʢʠ ˇʨʫʥʪʫ, ʪʝʨʤʽʥʠ ʩʘʜʽʥʥʷ ʪʘ ʷʢʽʩʪʴ ʜʦʛʣʷʜʽʚ. ʎʝ ʪʘʢʦʞ ʧʽʜʪʚʝʨʜʞʫʶʪʴ 

ʨʝʟʫʣʴʪʘʪʠ ʨʦʩʪʫ ʥʘ 1-ʨʽʯʥʠʭ ʧʣʘʥʪʘʮʽʷʭ. 

ˆʨʫʥʪʠ ʟ ʙʽʣʴʰ ʧʦʪʫʞʥʠʤ ˇʨʫʥʪʦʚʠʤ ʧʨʦʬʽʣʝʤ ʤʘʶʪʴ ʙʽʣʴʰʠʡ ʟʘʧʘʩ 

ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ, ʦʩʦʙʣʠʚʦ ʘʟʦʪʫ ʪʘ ʛʫʤʫʩʫ, ʢʨʘʱʫ ʩʪʨʫʢʪʫʨʫ, 

ʚʦʜʦʧʨʦʥʠʢʥʽʩʪʴ ʪʘ ʘʝʨʘʮʽʶ, ʱʦ ʩʪʚʦʨʶʻ ʩʧʨʠʷʪʣʠʚʽ ʫʤʦʚʠ ʜʣʷ ʨʦʩʪʫ ʨʦʩʣʠʥ. 

ɸʥʘʣʽʟʫʶʯʠ ʚʠʱʝʥʘʚʝʜʝʥʽ ʜʘʥʽ, ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʢʨʘʱʠʡ 

ʨʽʩʪ, ʷʢ ʽ ʚ ʧʦʧʝʨʝʜʥʽʭ ʜʦʩʣʽʜʘʭ, ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʥʘ ˇʨʫʥʪʘʭ ʟ ʧʦʪʫʞʥʠʤ 

ʨʦʜʶʯʠʤ ʛʦʨʠʟʦʥʪʦʤ ʪʘ ʟ ʧʦʨʽʚʥʷʥʦ ʚʠʩʦʢʠʤ ʚʤʽʩʪʦʤ ʫ ʥʴʦʤʫ ʘʟʦʪʫ (ʙʽʣʴʰʝ 

5 ʤʛ/100 ʛ) ʪʘ ʛʫʤʫʩʫ (0,75%). ʇʨʠ ʮʴʦʤʫ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʘʣʝʞʥʽʩʪʴ ʤʽʞ 

ʧʦʪʫʞʥʽʩʪʶ ʨʦʜʶʯʦʛʦ ʛʦʨʠʟʦʥʪʫ ʪʘ ʚʠʩʦʪʦʶ ʨʦʩʣʠʥ. ʎʝ ʟʚóʷʟʘʥʦ ʟ ʪʠʤ, ʱʦ 

ʨʦʩʣʠʥʠ ʥʘ ʨʦʜʶʯʠʭ ˇʨʫʥʪʘʭ ʤʘʶʪʴ ʟʤʦʛʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʦʞʠʚʥʽ ʨʝʯʦʚʠʥʠ ʟ 

ʙʽʣʴʰ ʛʣʠʙʦʢʠʭ ʛʦʨʠʟʦʥʪʽʚ. 

ʗʢ ʚʠʜʥʦ ʟ ʥʘʚʝʜʝʥʠʭ ʜʘʥʠʭ ʜʦʙʨʠʡ ʨʽʩʪ ʨʦʩʣʠʥ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʘ ʨʝʘʢʮʽʾ 

ˇʨʫʥʪʦʚʦʛʦ ʨʦʟʯʠʥʫ ʟ ʨʅ 4,2 ï 7,0, ʧʨʠ ʟʥʘʯʝʥʥʷʭ ʨʅ ʙʽʣʴʰʝ 7 ʥʘ ʢʘʨʙʦʥʘʪʥʠʭ 

ˇʨʫʥʪʘʭ ʨʽʩʪ ʨʦʩʣʠʥ ʤʦʞʝ ʧʦʛʽʨʰʫʚʘʪʠʩʴ. 

ɺʤʽʩʪ ʛʫʤʫʩʫ ʥʝ ʟʘʚʞʜʠ ʤʦʞʝ ʙʫʪʠ ʧʦʢʘʟʥʠʢʦʤ ʧʦʪʝʥʮʽʡʥʦʾ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʧʣʘʥʪʘʮʽʡ. ʊʘʢ, ʨʦʟʛʣʷʥʫʚʰʠ ˇʨʫʥʪʠ 1, 2, 5 ʟ ʚʠʩʦʢʠʤ ʚʤʽʩʪʦʤ 

ʛʫʤʫʩʫ, ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʨʦʩʣʠʥ ʥʝ ʙʫʣʘ 

ʨʝʘʣʽʟʦʚʘʥʘ ʯʝʨʝʟ: 1- ʟʘʢʠʩ ʟʘʣʽʟʘ, 2- ʛʣʠʥʠʩʪʽ ˇʨʫʥʪʠ ʟ ʜʫʞʝ ʚʠʩʦʢʦʶ ʱʽʣʴʥʽʩʪʶ, 

5- ʛʣʠʥʠʩʪʽ ʧʦʛʘʥʦ ʩʪʨʫʢʪʫʨʦʚʘʥʽ ˇʨʫʥʪʠ, 6- ʪʦʨʬʦʚʽ ˇʨʫʥʪʠ (ʦʩʪʘʥʥʽ ʧʦʟʙʘʚʣʝʥʽ 

ʢʘʣʽʶ ʽ ʤʽʢʨʦʜʦʙʨʠʚ). 

ʆʪʞʝ, ʚʤʽʩʪ ʛʫʤʫʩʫ ʫ ˇʨʫʥʪʽ ʚʧʣʠʚʘʻ ʥʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʧʣʘʥʪʘʮʽʡ ʚʝʨʙʠ 

ʥʘ ʣʝʛʢʦʩʫʛʣʠʥʠʩʪʠʭ ʜʦʙʨʝ ʩʪʨʫʢʪʫʨʦʚʘʥʠʭ ˇʨʫʥʪʘʭ. ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʠʩʦʪʠ 

ʨʦʩʣʠʥ 2 ʤ ʧʽʩʣʷ ʧʝʨʰʦʛʦ ʨʦʢʫ ʚʠʨʦʱʫʚʘʥʥʷ ʚʤʽʩʪ ʛʫʤʫʩʫ ʚ ˇʨʫʥʪʽ ʤʘʻ ʙʫʪʠ ʥʝ 

ʤʝʥʰʠʤ 1%. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʨʽʩʪ ʨʦʩʣʠʥ ʟʘ ʚʠʩʦʪʦʶ ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʤʽʩʪʫ ʘʟʦʪʫ 

ʫ ˇʨʫʥʪʽ. ɼʣʷ ʦʪʨʠʤʘʥʥʷ ʚʠʩʦʪʠ ʨʦʩʣʠʥ ʜʦ 2 ʤ ʧʽʩʣʷ ʧʝʨʰʦʛʦ ʨʦʢʫ ʚʠʨʦʱʫʚʘʥʥʷ 

ʨʽʚʝʥʴ ʘʟʦʪʫ ʚ ˇʨʫʥʪʽ ʧʦʚʠʥʝʥ ʤʘʪʠ ʚʠʩʦʢʫ ʟʘʙʝʟʧʝʯʝʥʽʩʪʴ. 
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ɼʣʷ ʘʥʘʣʽʟʫ ʚʤʽʩʪʫ ʬʦʩʬʦʨʫ ʚ ˇʨʫʥʪʽ ʪʘʢʦʞ ʙʫʣʠ ʚʽʜʢʠʥʫʪʽ ʪʦʯʢʠ 1, 2, 5, 6. 

ɿ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʚʤʽʩʪ ʬʦʩʬʦʨʫ ʚ ˇʨʫʥʪʽ ʟʥʘʯʥʦ 

ʚʧʣʠʚʘʻ ʥʘ ʨʽʩʪ ʨʦʩʣʠʥ ʫ ʚʠʩʦʪʫ. ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʠʩʦʪʠ ʨʦʩʣʠʥ 2 ʤ ʧʽʩʣʷ 

ʧʝʨʰʦʛʦ ʨʦʢʫ ʚʠʨʦʱʫʚʘʥʥʷ ʚʤʽʩʪ ʬʦʩʬʦʨʫ ʤʘʻ ʙʫʪʠ ʥʘ ʨʽʚʥʽ 8-12 ʤʛ/100 ʛ 

ˇʨʫʥʪʫ. 

ʆʪʞʝ, ʷʢ ʚʠʜʥʦ ʟ ʥʘʚʝʜʝʥʠʭ ʜʘʥʠʭ, ʚʠʩʦʢʽ ʧʦʢʘʟʥʠʢʠ ʚʤʽʩʪʫ ʝʣʝʤʝʥʪʽʚ 

ʞʠʚʣʝʥʥʷ ʚ ˇʨʫʥʪʽ ʥʝ ʟʘʚʞʜʠ ʤʦʞʫʪʴ ʟʘʙʝʟʧʝʯʠʪʠ ʜʦʙʨʠʡ ʨʽʩʪ ʨʦʩʣʠʥ. 

ɺʘʞʣʠʚʠʤ ʻ ʙʘʣʘʥʩ ʧʦʞʠʚʥʠʭ ʝʣʝʤʝʥʪʽʚ ʪʘ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ 

ˇʨʫʥʪʽʚ (ʱʽʣʴʥʽʩʪʴ, ʩʪʨʫʢʪʫʨʥʽʩʪʴ), ʟʘʙʝʟʧʝʯʝʥʽʩʪʴ ʚʦʣʦʛʦʶ ʪʘ ʷʢʽʩʪʴ ʧʨʦʚʝʜʝʥʠʭ 

ʜʦʛʣʷʜʽʚ. ʊʘʢ, ʧʧ. ˉ1 ʟʘ ʚʠʩʦʢʠʭ ʟʘʧʘʩʘʭ ʘʟʦʪʫ ʪʘ ʢʘʣʽʶ ʤʘʻ ʥʝʜʦʩʪʘʪʥʶ 

ʢʽʣʴʢʽʩʪʴ ʬʦʩʬʦʨʫ, ʤʘʣʦʧʦʪʫʞʥʠʡ ʨʦʜʶʯʠʡ ˇʨʫʥʪʦʚʠʡ ʧʨʦʬʽʣʴ, ʷʢʠʡ 

ʦʙʤʝʞʫʻʪʴʩʷ ʦʨʪʰʪʝʡʥʦʚʠʤ ʛʦʨʠʟʦʥʪʦʤ (ʚʦʜʦʥʝʧʨʦʥʠʢʥʠʡ ʛʦʨʠʟʦʥʪ ʟʘʢʠʩʫ 

ʟʘʣʽʟʘ). ʇʧ ˉ2 ʟʘ ʚʠʩʦʢʠʭ ʧʦʢʘʟʥʠʢʽʚ ʘʟʦʪʫ, ʬʦʩʬʦʨʫ ʪʘ ʜʦʩʪʘʪʥʽʭ ʢʘʣʽʶ, ʥʝ 

ʨʝʘʣʽʟʫʚʘʣʠ ʧʦʪʝʥʮʽʡʥʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʯʝʨʝʟ ʚʠʩʦʢʫ ʱʽʣʴʥʽʩʪʴ ʪʘ ʚʘʞʢʠʡ 

(ʛʣʠʥʠʩʪʠʡ) ʤʝʭʘʥʽʯʥʠʡ ʩʢʣʘʜ. ʅʘ ʪʘʢʠʭ ˇʨʫʥʪʘʭ ʚʘʨʪʦ ʧʨʦʚʦʜʠʪʠ ʛʣʠʙʦʢʫ 

ʦʨʘʥʢʫ ʪʘ ʧʦʛʣʠʙʣʝʥʥʷ ʦʨʥʦʛʦ ʰʘʨʫ. ʇʧ ˉ5 ʟʘ ʚʽʜʥʦʩʥʦ ʢʨʘʱʦʾ ʟʘʙʝʟʧʝʯʝʥʦʩʪʽ 

ʝʣʝʤʝʥʪʘʤʠ ʞʠʚʣʝʥʥʷ ʤʘʻ ʚʘʞʢʠʡ ʤʝʭʘʥʽʯʥʠʡ ʩʢʣʘʜ ʪʘ ʧʦʛʘʥʫ ʩʪʨʫʢʪʫʨʫ 

ˇʨʫʥʪʫ, ʱʦ ʧʝʨʝʰʢʦʜʞʘʻ ʘʝʨʘʮʽʾ (ʜʠʭʘʥʥʶ ʢʦʨʝʥʝʚʦʾ ʩʠʩʪʝʤʠ). ʇʧ ˉ6 ʟʘ 

ʚʠʩʦʢʦʛʦ ʚʤʽʩʪʫ ʘʟʦʪʫ ʪʘ ʢʘʣʽʶ, ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʥʠʟʴʢʠʡ ʚʤʽʩʪ ʬʦʩʬʦʨʫ, ʱʦ ʚ 

ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʻ ʦʙʤʝʞʫʶʯʠʤ ʬʘʢʪʦʨʦʤ. ɿʘ ʦʜʥʘʢʦʚʦʛʦ ʚʤʽʩʪʫ ʝʣʝʤʝʥʪʽʚ 

ʞʠʚʣʝʥʥʷ (ʧʧ. 7, 13) ʢʨʘʱʠʡ ʨʽʩʪ ʩʧʦʩʪʝʨʽʛʘʣʠ ʥʘ ʜʽʣʷʥʮʽ ʟ ʧʦʪʫʞʥʽʰʠʤ 

ʛʫʤʫʩʦʚʠʤ ʛʦʨʠʟʦʥʪʦʤ, ʪʘʢ ʷʢ ʟʘʧʘʩ ʝʣʝʤʝʥʪʽʚ ʞʠʚʣʝʥʥʷ ʚ ʥʴʦʤʫ ʙʽʣʴʰʠʡ. 

ɺ ʮʽʣʦʤʫ, ʜʦʙʨʠʡ ʨʽʩʪ ʨʦʩʣʠʥ ʩʧʦʩʪʝʨʽʛʘʣʠ ʥʘ ʩʝʨʝʜʥʽʭ (ʛʫʤʫʩʦʚʠʡ 

ʛʦʨʠʟʦʥʪ 40-80 ʩʤ), ʧʦʪʫʞʥʠʭ (ʛʫʤʫʩʦʚʠʡ ʛʦʨʠʟʦʥʪ 80-120 ʩʤ) ʙʘʛʘʪʠʭ 

ʝʣʝʤʝʥʪʘʤʠ ʞʠʚʣʝʥʥʷ, ʜʦʙʨʝ ʩʪʨʫʢʪʫʨʦʚʘʥʠʭ, ʩʫʧʽʱʘʥʠʭ, ʣʝʛʢʦ ʪʘ ʩʝʨʝʜʥʴʦ 

ʩʫʛʣʠʥʠʩʪʠʭ ˇʨʫʥʪʘʭ ʟ ʜʦʩʪʘʪʥʽʤ ʟʘʙʝʟʧʝʯʝʥʥʷʤ ʚʦʣʦʛʦʶ. 

ʆʩʥʦʚʥʘ ʯʘʩʪʢʘ ʧʨʠʨʦʩʪʫ ʥʘʩʘʜʞʝʥʴ ʚʝʨʙʠ ʧʨʠʧʘʜʘʻ ʥʘ ʧʝʨʰʫ ʧʦʣʦʚʠʥʫ 

ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ (ʪʨʘʚʝʥʴ-ʯʝʨʚʝʥʴ) ʽ ʩʪʘʥʦʤ ʥʘ ʧʝʨʰʫ ʜʝʢʘʜʫ ʣʠʧʥʷ 

ʩʪʘʥʦʚʠʪʴ 75-87%. ʎʝ ʩʣʽʜ ʚʨʘʭʦʚʫʚʘʪʠ ʧʽʜ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ʧʽʜʞʠʚʣʝʥʴ 

ʧʣʘʥʪʘʮʽʡ, ʦʩʦʙʣʠʚʦ ʤʘʣʦʩʪʽʡʢʠʤʠ ʘʟʦʪʥʠʤʠ ʜʦʙʨʠʚʘʤʠ, ʧʨʠʫʨʦʯʫʶʯʠ ʮʽ 

ʦʧʝʨʘʮʽʾ ʜʦ ʧʝʨʽʦʜʫ ʥʘʡʙʽʣʴʰ ʽʥʪʝʥʩʠʚʥʦʛʦ ʨʦʩʪʫ. ʇʨʠ ʮʴʦʤʫ, ʽʥʪʝʥʩʠʚʥʽʩʪʴ 

ʨʦʩʪʫ ʚʝʨʙʠ ʫ ʟʥʘʯʥʽʡ ʤʽʨʽ ʟʘʣʝʞʠʪʴ ʚʽʜ ʧʦʛʦʜʥʠʭ ʫʤʦʚ ʽ ʤʦʞʝ ʟʙʽʣʴʰʫʚʘʪʠʩʴ 

ʙʽʣʴʰ ʥʽʞ ʫ ʜʚʽʯʽ ʧʽʩʣʷ ʨʝʛʫʣʷʨʥʦʛʦ ʚʠʧʘʜʘʥʥʷ ʦʧʘʜʽʚ. 

ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʦʩʪʫ ʨʦʩʣʠʥ ʚʝʨʙʠ ʟʘ ʚʠʩʦʪʦʶ ʜʦ 2 ʤ ʧʽʩʣʷ ʧʝʨʰʦʛʦ 

ʨʦʢʫ ʚʠʨʦʱʫʚʘʥʥʷ ʚʤʽʩʪ ʘʟʦʪʫ ʫ ʚʝʨʭʥʴʦʤʫ ʰʘʨʽ ˇʨʫʥʪʫ (0-20 ʩʤ) ʤʘʻ ʩʪʘʥʦʚʠʪʠ 

ʥʝ ʤʝʥʰʝ 5-7 ʤʛ/100 ʛ ˇʨʫʥʪʫ ʟʘ ʂʦʨʥʬʽʣʜʦʤ. ɿʙʽʣʴʰʝʥʥʷ ʡʦʛʦ ʚʤʽʩʪʫ ʜʦ 10-15 

ʤʛ/100 ʛ ˇʨʫʥʪʫ ʩʫʪʪʻʚʦ ʧʽʜʚʠʱʫʻ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʥʘʩʘʜʞʝʥʴ. 

ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʦʩʪʫ ʨʦʩʣʠʥ ʚʝʨʙʠ ʟʘ ʚʠʩʦʪʦʶ ʜʦ 2 ʤ ʧʽʩʣʷ ʧʝʨʰʦʛʦ 

ʨʦʢʫ ʚʠʨʦʱʫʚʘʥʥʷ ʚʤʽʩʪ ʢʘʣʽʶ ʫ ʚʝʨʭʥʴʦʤʫ ʰʘʨʽ ˇʨʫʥʪʫ (0-20 ʩʤ) ʤʘʻ 

ʩʪʘʥʦʚʠʪʠ ʥʝ ʤʝʥʰʝ 6-8 ʤʛ/100 ʛ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʩʝʨʝʜʥʴʦʤʫ ʚʤʽʩʪʫ ʟʘ 

ʏʠʨʠʢʦʚʠʤ. ɿʙʽʣʴʰʝʥʥʷ ʚʤʽʩʪʫ ʢʘʣʽʶ ʜʦ 12-15 ʤʛ/100 ʛ ˇʨʫʥʪʫ ʧʦʟʠʪʠʚʥʦ 

ʚʧʣʠʚʘʻ ʥʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʧʣʘʥʪʘʮʽʡ ʚʝʨʙʠ. ɼʦ ʪʦʛʦ ʞ, ʧʨʠ ʩʪʚʦʨʝʥʥʽ ʧʣʘʥʪʘʮʽʡ 

ʚʝʨʙʠ ʩʣʽʜ ʚʽʜʙʠʨʘʪʠ ˇʨʫʥʪʠ ʟ ʨʝʘʢʮʽʻʶ ˇʨʫʥʪʦʚʦʛʦ ʨʦʟʯʠʥʫ ʚʽʜ ʩʝʨʝʜʥʴʦʢʠʩʣʦʾ 

ʜʦ ʥʝʡʪʨʘʣʴʥʦʾ (ʨʅ 4,6-7,0), ʘ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʠʩʦʪʠ ʨʦʩʣʠʥ ʜʦ 2 ʤ ʧʽʩʣʷ 
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ʧʝʨʰʦʛʦ ʨʦʢʫ ʚʠʨʦʱʫʚʘʥʥʷ ʚʤʽʩʪ ʛʫʤʫʩʫ ʫ ʚʝʨʭʥʴʦʤʫ ʰʘʨʽ ˇʨʫʥʪʫ (0-20 ʩʤ) ʤʘʻ 

ʙʫʪʠ ʥʝ ʤʝʥʰʠʤ 1%. 

ʂʨʘʱʽ ʨʝʟʫʣʴʪʘʪʠ ʨʦʩʪʫ ʙʫʣʠ ʦʪʨʠʤʘʥʽ ʥʘ ʧʦʣʷʭ, ʧʦʩʘʜʞʝʥʠʭ ʞʠʚʮʽʚ 

ʚʦʩʝʥʠ (ʧʦʣʷ 18, 11ɹ, 19, 21), ʾʭ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʚʠʱʘ ʤʘʡʞʝ ʚ 3 ʨʘʟʠ ʧʦʨʽʚʥʷʥʦ 

ʟ ʧʦʣʷʤʠ, ʜʝ ʞʠʚʮʽ ʩʘʜʠʣʠ ʥʘʚʝʩʥʽ. ʇʦʣʷ 10 ʪʘ 11ʘ 2011 ʨ., ʜʝ ʧʦʩʘʜʢʠ ʩʪʚʦʨʝʥʽ ʚ 

ʦʩʪʘʥʥʶ ʯʝʨʛʫ (23-25 ʪʨʘʚʥʷ), ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʥʘʡʥʠʞʯʦʶ ʚʨʦʞʘʡʥʽʩʪʶ. 

ʅʘ ˇʨʫʥʪʘʭ ʟ ʤʘʣʦʧʦʪʫʞʥʠʤ ʨʦʜʶʯʠʤ ʧʨʦʬʽʣʝʤ (ʤʝʥʰʝ 40 ʩʤ) ʚ 

ʛʦʨʠʟʦʥʪʽ 30-60 ʩʤ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʨʽʟʢʝ ʟʥʠʞʝʥʥʷ ʚʤʽʩʪʫ ʘʟʦʪʫ (ʜʦ 2-

2,5 ʤʛ/100 ʛ) ʪʘ ʛʫʤʫʩʫ (ʜʦ 0,25-0,5%), ʪʘʢ ʷʢ ʧʽʜʩʪʠʣʘʶʯʽ ˇʨʫʥʪʦʚʽ ʧʦʨʦʜʠ ʙʽʜʥʽ 

ʥʘ ʮʽ ʨʝʯʦʚʠʥʠ. ʂʦʨʝʥʝʚʘ ʩʠʩʪʝʤʘ ʨʦʩʣʠʥ ʥʝ ʤʦʞʝ ʨʦʟʚʠʚʘʪʠʩʴ ʥʘ ʪʘʢʠʭ ˇʨʫʥʪʘʭ 

ʟʘ ʧʝʨʝʩʠʭʘʥʥʷ ʚʝʨʭʥʴʦʛʦ, ʙʽʣʴʰ ʨʦʜʶʯʦʛʦ ʰʘʨʫ. 

ˆʨʫʥʪʠ ʟ ʩʝʨʝʜʥʽʤ (40-80 ʩʤ) ʪʘ ʧʦʪʫʞʥʠʤ (80-120) ʨʦʜʶʯʠʤ ʧʨʦʬʽʣʝʤ 

ʤʘʶʪʴ ʙʽʣʴʰʠʡ ʟʘʧʘʩ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ, ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ˇʨʫʥʪʘʤʠ 

ʤʘʣʦʧʦʪʫʞʥʠʤ ʨʦʜʶʯʠʤ ʰʘʨʦʤ (ʜʦ 40 ʩʤ), ʾʭ ʚʤʽʩʪ ʫ ʰʘʨ̔ 30-60 ʩʤ ʩʪʘʥʦʚʠʪʴ: 

ʘʟʦʪʫ ï ʙʽʣʴʰʝ 4,3-5 ʤʛ/100 ʛ, ʛʫʤʫʩʫ ï 0,75-1%. ʇʦʜʽʙʥʽ ˇʨʫʥʪʠ ʙʽʣʴʰ ʧʨʠʜʘʪʥʽ 

ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʧʣʘʥʪʘʮʽʡ ʚʝʨʙʠ. 

ʂʨʽʤ ʚʠʩʦʢʦʛʦ ʚʤʽʩʪʫ ʝʣʝʤʝʥʪʽʚ ʞʠʚʣʝʥʥʷ ʚ ˇʨʫʥʪʽ, ʚʘʞʣʠʚʠʤ ʻ ʾʭ ʙʘʣʘʥʩ 

ʪʘ ʬʽʟʽʢʦ-ʤʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ˇʨʫʥʪʽʚ (ʱʽʣʴʥʽʩʪʴ, ʤʝʭʘʥʽʯʥʠʡ ʩʢʣʘʜ, 

ʩʪʨʫʢʪʫʨʥʽʩʪʴ, ʘʝʨʘʮʽʷ, ʟʘʙʝʟʧʝʯʝʥʽʩʪʴ ʚʦʣʦʛʦʶ) ʪʘ ʷʢʽʩʪʴ ʧʨʦʚʝʜʝʥʥʷ ʜʦʛʣʷʜʽʚ. 

ʅʘʡʚʘʞʣʠʚʽʰʠʤʠ ʟʘʭʦʜʘʤʠ ʟʽ ʩʪʚʦʨʝʥʥʷ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʠʭ 

ʝʥʝʨʛʝʪʠʯʥʠʭ ʧʣʘʥʪʘʮʽʡ ʻ: ʚʠʙʽʨ ʤʽʩʮʷ ʧʽʜ ʧʣʘʥʪʘʮʽʶ, ʨʝʪʝʣʴʥʠʡ ʦʙʨʦʙʽʪʦʢ 

ʛʨʫʥʪʫ, ʚʠʙʽʨ ʦʧʪʠʤʘʣʴʥʦʛʦ ʜʣʷ ʨʦʩʣʠʥʥʠʭ ʫʤʦʚ ʚʠʜʫ (ʢʣʦʥʫ) ʚʝʨʙʠ, ʚʠʜʫ 

ʩʘʜʠʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʩʝʟʦʥ ʽ ʩʧʦʩʽʙ ʩʘʜʽʥʥʷ, ʜʦʛʣʷʜ ʟʘ ˇʨʫʥʪʦʤ, ʚʥʝʩʝʥʥʷ 

ʜʦʙʨʠʚ, ʟʘʭʠʩʪ ʨʦʩʣʠʥ ʚʽʜ ʰʢʽʜʥʠʢʽʚ ʽ ʭʚʦʨʦʙ, ʩʧʦʩʦʙʠ ʽ ʪʝʨʤʽʥʠ ʟʨʽʟʘʥʥʷ 

ʜʝʨʝʚʥʦʾ ʤʘʩʠ. 

ʗʢ ʚʠʜʥʦ ʟ ʥʘʚʝʜʝʥʠʭ ʜʘʥʠʭ, ʢʨʘʱʽ ʨʝʟʫʣʴʪʘʪʠ ʦʪʨʠʤʘʥʦ ʥʘ ʧʦʣʷʭ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʨʘʥʢʠ, ʥʘʡʛʽʨʰʽ ï ʟ ʧʨʦʚʝʜʝʥʥʷʤ ʣʠʰʝ ʜʠʩʢʫʚʘʥʥʷ ʪʘ 

ʢʫʣʴʪʠʚʘʮʽʾ. ʂʨʘʱʠʡ ʝʬʝʢʪ ʚʽʜ ʟʘʩʪʦʩʫʚʘʥʥʷ ʦʨʘʥʢʠ ʟʫʤʦʚʣʝʥʠʡ ʚ ʧʝʨʰʫ ʯʝʨʛʫ 

ʪʠʤ, ʱʦ ʟʘ ʨʘʭʫʥʦʢ ʧʝʨʝʚʝʨʪʘʥʥʷ ʩʢʠʙʠ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʢʨʘʱʝ ʟʥʠʱʝʥʥʷ 

ʙʫʨóʷʥʽʚ ʫ ʧʦʨʽʚʥʷʥʥʽ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʯʠʟʝʣʶʚʘʥʥʷ ʪʘ ʜʠʩʢʫʚʘʥʥʷ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʤʽʞʨʷʜʥʦʛʦ ʤʝʭʘʥʽʯʥʦʛʦ ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ ʧʽʩʣʷ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʭʽʤʽʯʥʦʛʦ ʜʦʛʣʷʜʫ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʘʪʠ ʜʦʜʘʪʢʦʚʝ ʟʙʽʣʴʰʝʥʥʷ 

ʧʨʠʨʦʩʪʫ ʢʫʱʽʚ ʥʘ 29%, ʙʽʯʥʠʭ ʧʘʛʦʥʽʚ ʥʘ 15,6% ʪʘ ʟʙʽʣʴʰʫʻ ʢʽʣʴʢʽʩʪʴ ʙʽʯʥʠʭ 

ʧʘʛʦʥʽʚ ʥʘ 20%. 

ɸʥʘʣʽʟʫʶʯʠ ʦʪʨʠʤʘʥʽ ʜʘʥʽ, ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʭʽʤʽʯʥʠʭ ʪʘ ʤʝʭʘʥʽʯʥʠʭ ʜʦʛʣʷʜʽʚ ʜʦʟʚʦʣʷʻ ʟʙʽʣʴʰʠʪʠ ʧʨʠʨʽʩʪ ʟʘ ʚʠʩʦʪʦʶ ʢʫʱʽʚ 

ʥʘ 75%, ʧʨʠʨʽʩʪ ʙʽʯʥʠʭ ʧʘʛʦʥʽʚ ï ʥʘ 47% ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʚʘʨʽʘʥʪʦʤ ʙʝʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʦʛʣʷʜʽʚ. ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʧʦʟʠʪʠʚʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʨʦʩʪʫ ʚ ʧʝʨʰʠʡ 

ʨʽʢ ʚʠʨʦʱʫʚʘʥʥʷ ʚʝʨʙʠ ʩʣʽʜ ʨʝʢʦʤʝʥʜʫʚʘʪʠ 3-5 ʜʦʛʣʷʜʽʚ, ʪʘ 2-3 ʧʽʩʣʷ ʪʝʭʥʽʯʥʦʛʦ 

ʟʨʽʟʘʥʥʷ, ʟʘʣʝʞʥʦ ʚʽʜ ʩʪʘʥʫ ʟʘʙʫʨôʷʥʝʥʦʩʪʽ ʧʦʣʽʚ. 

ʂʨʘʱʠʤ ʤʝʪʦʜʦʤ ʧʽʜʛʦʪʦʚʢʠ ˇʨʫʥʪʫ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʧʣʘʥʪʘʮʽʡ ʚʝʨʙʠ ʻ 

ʦʨʘʥʢʘ, ʪʘʢ ʷʢ ʟʘʙʝʟʧʝʯʫʻ ʧʦʢʨʘʱʝʥʥʷ ʬʽʟʽʢʦ-ʤʝʭʘʥʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ˇʨʫʥʪʫ 

ʪʘ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦ ʟʥʠʱʫʻ ʙʫʨóʷʥʠ. ʇʽʜʛʦʪʦʚʢʘ ˇʨʫʥʪʫ ʮʠʤ ʤʝʪʦʜʦʤ 

ʟʘʙʝʟʧʝʯʠʣʘ ʙʽʣʴʰʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʫ 3 ʽ ʙʽʣʴʰʝ ʨʘʟʽʚ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʚʘʨʽʘʥʪʘʤʠ 

ʧʽʜʛʦʪʦʚʢʠ ˇʨʫʥʪʫ ʯʽʟʝʣʶʚʘʥʥʷʤ ʪʘ ʜʠʩʢʫʚʘʥʥʷʤ. 
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ʇʽʜ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ʜʦʛʣʷʜʽʚ ʟʘ ʧʣʘʥʪʘʮʽʷʤʠ ʚʝʨʙʠ ʚ ʧʝʨʰʽ ʨʦʢʠ 

ʚʠʨʦʱʫʚʘʥʥʷ ʝʬʝʢʪʠʚʥʠʤ ʻ ʩʫʮʽʣʴʥʝ ʚʥʝʩʝʥʥʷ ʛʝʨʙʽʮʠʜʫ ʇʘʥʪʝʨʘ ʫ ʜʦʟʽ 2 ʣ ʥʘ 

ʛʘ ʯʝʨʝʟ ʪʠʞʜʝʥʴ ʧʽʩʣʷ ʩʘʜʽʥʥʷ ʨʦʩʣʠʥ, ʟʙʽʣʴʰʫʻ ʚʠʩʦʪʫ ʢʫʱʽʚ ʥʘ 46,4%, ʚʠʩʦʪʫ 

ʙʽʯʥʠʭ ʧʘʛʦʥʽʚ ï ʥʘ 32% ʪʘ ʟʤʝʥʰʫʻ ʢʽʣʴʢʽʩʪʴ ʙʽʯʥʠʭ ʧʘʛʦʥʽʚ ʥʘ 26%. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʤʽʞʨʷʜʥʦʛʦ ʤʝʭʘʥʽʯʥʦʛʦ ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ ʧʽʩʣʷ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʭʽʤʽʯʥʦʛʦ ʜʦʛʣʷʜʫ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʘʪʠ ʜʦʜʘʪʢʦʚʝ ʟʙʽʣʴʰʝʥʥʷ 

ʧʨʠʨʦʩʪʫ ʢʫʱʽʚ ʟʘ ʚʠʩʦʪʦʶ ʥʘ 29%, ʙʽʯʥʠʭ ʧʘʛʦʥʽʚ ï ʥʘ 15,6% ʪʘ ʟʙʽʣʴʰʫʻ 

ʢʽʣʴʢʽʩʪʴ ʙʽʯʥʠʭ ʧʘʛʦʥʽʚ ʥʘ 20% ʟʘ ʨʘʭʫʥʦʢ ʧʦʰʢʦʜʞʝʥʥʷ ʢʫʱʽʚ ʢʫʣʴʪʠʚʘʪʦʨʦʤ, 

ʱʦ ʩʪʠʤʫʣʶʻ ʨʽʩʪ ʜʦʜʘʪʢʦʚʠʭ ʧʘʛʦʥʽʚ ʟʽ ʩʧʣʷʯʠʭ ʙʨʫʥʴʦʢ. 

ʅʘ ʟʝʤʣʷʭ, ʱʦ ʪʨʠʚʘʣʠʡ ʯʘʩ ʥʝ ʦʙʨʦʙʣʷʣʠʩʴ, ʜʣʷ ʷʢʽʩʥʦʾ ʧʽʜʛʦʪʦʚʢʠ 

ˇʨʫʥʪʫ ʩʣʽʜ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʛʣʠʙʦʢʫ ʦʨʘʥʢʫ, ʱʦ ʟʘʙʝʟʧʝʯʠʪʴ ʤʘʢʩʠʤʘʣʴʥʝ 

ʟʥʠʱʝʥʥʷ ʙʫʨóʷʥʽʚ ʪʘ ʨʦʟʧʫʰʝʥʥʷ ˇʨʫʥʪʫ. 

ʇʽʜʞʠʚʣʝʥʥʷ ʨʦʩʣʠʥ ʤʽʢʨʦʝʣʝʤʝʥʪʘʤʠ ʩʣʽʜ ʧʨʦʚʦʜʠʪʠ ʟ ʨʦʟʨʘʭʫʥʢʫ ʾʭ 

ʢʽʣʴʢʦʩʪʽ, ʷʢʘ ʙʫʜʝ ʟʘʩʚʦʻʥʘ ʨʦʩʣʠʥʘʤʠ ʟ ˇʨʫʥʪʫ. ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʽʣʴʰ 

ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʦʙʨʠʚ ʩʣʽʜ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʩʠʩʪʝʤʠ 

ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʦʛʦ ʚʥʝʩʝʥʥʷ ʜʦʙʨʠʚ ʥʘ ʦʩʥʦʚʽ ʢʘʨʪʦʛʨʘʬʫʚʘʥʥʷ ʧʦʣʽʚ ʪʘ 

ʤʠʪʪʻʚʦʛʦ ʘʥʘʣʽʟʫ ʩʪʘʥʫ ʣʠʩʪʢʦʚʠʭ ʧʣʘʩʪʠʥʦʢ. 

ʇʽʜ ʯʘʩ ʚʽʜʙʦʨʫ ʧʦʣʽʚ ʩʣʽʜ ʚʽʜʜʘʚʘʪʠ ʧʝʨʝʚʘʛʫ ʜʽʣʷʥʢʘʤ ʟ ʚʦʣʦʛʠʤʠ 

ʫʤʦʚʘʤʠ ʪʘ ʥʝʛʣʠʙʦʢʠʤ ʟʘʣʷʛʘʥʥʷʤ ˇʨʫʥʪʦʚʠʭ ʚʦʜ (0,5-2,0 ʤ). ʅʘ ʜʽʣʷʥʢʘʭ ʟ 

ʛʣʠʙʦʢʠʤ ʟʘʣʷʛʘʥʥʷʤ ˇʨʫʥʪʦʚʠʭ ʚʦʜ ʩʣʽʜ ʚʽʜʜʘʚʘʪʠ ʧʝʨʝʚʘʛʫ ˇʨʫʥʪʘʤ 

ʛʣʠʥʠʩʪʦʛʦ ʪʘ ʩʫʛʣʠʥʠʩʪʦʛʦ ʤʝʭʘʥʽʯʥʦʛʦ ʩʢʣʘʜʫ, ʷʢʽ ʢʨʘʱʝ ʟʘʪʨʠʤʫʶʪʴ ʚʦʣʦʛʫ 

ʦʧʘʜʽʚ. 

 

1.8. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʚʝʨʙ 
 

ʈʽʜ ʚʝʨʙʘ (Salix L.) ʨʘʟʦʤ ʟ ʨʦʜʘʤʠ ʪʦʧʦʣʷ (Populus L.) ʽ ʯʦʟʝʥʽʷ 

(Chosenia Nakai), ʩʢʣʘʜʘʶʪʴ ʨʦʜʠʥʫ ʚʝʨʙʦʚʽ (Salicaceae Mirbel). ɿʘ ʩʚʦʾʤʠ 

ʤʦʨʬʦʣʦʛʽʯʥʠʤʠ ʦʟʥʘʢʘʤʠ: ʩʧʨʦʱʝʥʘ ʙʫʜʦʚʘ ʢʚʽʪʢʠ, ʥʘʷʚʥʽʩʪʴ ʩʫʮʚʽʪʪʷ ʫ ʬʦʨʤʽ 

ʩʝʨʝʞʢʠ (ʢʦʣʦʩʘ), ʜʚʦʜʦʤʥʽʩʪʴ ʪʘ ʽʥʰʽ ʦʩʦʙʣʠʚʦʩʪʽ ʮʷ ʨʦʜʠʥʘ ʟʥʘʯʥʦ 

ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʽʥʰʠʭ ʨʦʜʠʥ ʢʣʘʩʫ ʜʚʦʜʦʣʴʥʠʭ, ʱʦ ʜʘʣʦ ʧʽʜʩʪʘʚʫ ʜʣʷ 

ʚʠʜʽʣʝʥʥʷ ʾʾ ʚ ʦʢʨʝʤʠʡ ʧʦʨʷʜʦʢ ï ʚʝʨʙʦʮʚʽʪʽ (Salicales Lindley).  

ɿʘʛʘʣʴʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʚʝʨʙ. 

ʈʽʜ ʚʝʨʙʘ ʦʙôʻʜʥʫʻ ʜʝʨʝʚôʷʥʠʩʪʽ ʜʚʦʜʦʤʥʽ ʨʦʩʣʠʥʠ ʥʘʡʨʽʟʥʦʤʘʥʽʪʥʽʰʠʭ 

ʬʦʨʤ ʽ ʨʦʟʤʽʨʽʚ: ʚʽʜ ʜʨʽʙʥʝʥʴʢʠʭ ʯʘʛʘʨʥʠʯʢʽʚ ʽʟ ʟʘʥʫʨʝʥʠʤʠ ʚ ʩʫʙʩʪʨʘʪ 

ʩʪʦʚʙʫʨʮʷʤʠ, ʜʦʚʞʠʥʦʶ ʚʩʴʦʛʦ ʢʽʣʴʢʘ ʩʘʥʪʠʤʝʪʨʽʚ ʽ ʪʦʚʱʠʥʦʶ ʤʝʥʰʝ 1 ʩʤ 

(ʧʦʣʷʨʥʽ ʪʘ ʘʣʴʧʽʡʩʴʢʽ ʚʝʨʙʠ) ʜʦ ʤʦʛʫʪʥʽʭ ʜʝʨʝʚ, ʚʠʩʦʪʦʶ ʜʦ 30 ʤ ʪʘ ʜʽʘʤʝʪʨʦʤ 

1ï3 ʤ (ʚʝʨʙʘ ʙʽʣʘ). ʇʝʨʝʚʘʞʥʘ ʞ ʙʽʣʴʰʽʩʪʴ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʜʘʥʦʛʦ ʨʦʜʫ ï 

ʯʘʛʘʨʥʠʢʠ. ʅʝʨʽʜʢʦ ʜʝʷʢʽ ʚʠʜʠ ʬʦʨʤʫʶʪʴ ʪʘʢ ʟʚʘʥʫ ʜʝʨʝʚʥʦ-ʯʘʛʘʨʥʠʢʦʚʫ 

ʬʦʨʤʫ, ʢʦʣʠ ʾʭʥʽ ʦʩʦʙʠʥʠ ʚ ʦʜʥʘʢʦʚʠʭ ʫʤʦʚʘʭ ʤʦʞʫʪʴ ʨʦʩʪʠ ʫ ʚʠʛʣʷʜʽ ʢʫʱʘ ʽ 

ʜʝʨʝʚʘ (ʚʝʨʙʠ ʢʦʟʷʯʘ, ʧôʷʪʠʪʠʯʠʥʢʦʚʘ, ʛʦʩʪʨʦʣʠʩʪʘ ʪʨʠʪʠʯʠʥʢʦʚʘ ʪʘ ʽʥ.). 

ʋ ʜʝʷʢʠʭ ʚʠʜʽʚ ʩʫʮʚʽʪʪʷ ʟʣʝʛʢʘ ʧʦʥʠʢʣʽ, ʦʩʦʙʣʠʚʦ ʧʽʜ ʢʽʥʝʮʴ ʮʚʽʪʽʥʥʷ 

(ʚʝʨʙʠ ʪʨʠʪʠʯʠʥʢʦʚʘ, ʧôʷʪʠʪʠʯʠʥʢʦʚʘ). ʉʝʨʝʞʢʘ ʦʜʥʦʩʪʘʪʝʚʘ, ʤʦʞʝ 

ʟʘʚʝʨʰʫʚʘʪʠ ʥʝʚʝʣʠʢʠʡ ʧʘʛʽʥ ʧʦʪʦʯʥʦʛʦ ʨʦʢʫ (ʫ ʘʨʢʪʠʯʥʠʭ ʽ ʘʣʴʧʽʡʩʴʢʠʭ ʚʠʜʽʚ), 

ʘʙʦ ʨʦʟʤʽʱʫʚʘʪʠʩʷ ʥʘ ʤʠʥʫʣʦʨʽʯʥʦʤʫ ʧʘʛʦʥʽ. ʂʚʽʪʢʠ ʩʠʜʷʯʽ ʫ ʧʘʟʫʭʘʭ 

ʧʨʠʢʚʽʪʢʦʚʠʭ ʣʫʩʦʢ, ʙʝʟ ʦʮʚʽʪʠʥʠ, ʟʘʤʽʩʪʴ ʷʢʦʾ ʻ 1ï3 ʥʝʢʪʘʨʥʠʢʠ, ʱʦ ʫ ʦʢʨʝʤʠʭ 
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ʚʠʜʽʚ ʟʣʠʚʘʶʪʴʩʷ ʚ ʟʘʣʦʟʠʩʪʠʡ ʜʠʩʢ. ʏʦʣʦʚʽʯʽ ʢʚʽʪʢʠ ʤʘʶʪʴ ʚʽʜ 2 ʜʦ 12 ʪʠʯʠʥʦʢ 

(ʫ ʙʽʣʴʰʦʩʪʽ ʚʠʜʽʚ ï 2), ʞʽʥʦʯʽ ï ʦʜʥʫ ʤʘʪʦʯʢʫ. ʇʠʣʦʢ ʚʝʨʙ ʣʠʧʢʠʡ, ʟʘʧʠʣʝʥʥʷ 

ʚʽʜʙʫʚʘʶʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʤʘʭ. ɼʝʷʢʽ ʘʚʪʦʨʠ ʚʚʘʞʘʶʪʴ, ʱʦ ʦʢʨʝʤʽ ʘʨʢʪʠʯʥʽ 

ʚʠʜʠ ʚʝʨʙ, ʯʝʨʝʟ ʥʝʜʦʩʪʘʪʥʶ ʢʽʣʴʢʽʩʪʴ ʢʦʤʘʭ, ʧʨʠʩʪʦʩʫʚʘʣʠʩʷ ʜʦ ʟʘʧʠʣʝʥʥʷ 

ʚʽʪʨʦʤ [11]. 

ʋ ʢʚʽʪʢʘʭ ʪʘ ʩʫʮʚʽʪʪʷʭ ʚʝʨʙ ʜʦʩʠʪʴ ʯʘʩʪʦ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ 

ʦʜʥʦʩʪʘʪʝʚʦʩʪʽ ï ʚʽʜ ʦʜʥʦʜʦʤʥʦʩʪʽ ʜʦ ʜʚʦʩʪʘʪʝʚʦʩʪʽ, ʘ ʪʘʢʦʞ ʨʽʟʥʦʛʦ ʪʠʧʫ 

ʘʥʦʤʘʣʽʾ [3,20,21].  

ʃʠʩʪʢʠ ʽ ʙʨʫʥʴʢʠ ʚʝʨʙ ʨʦʟʤʽʱʝʥʽ ʥʘ ʧʘʛʦʥʽ, ʷʢ ʧʨʘʚʠʣʦ, ʯʝʨʛʦʚʦ 

(ʩʧʽʨʘʣʴʥʦ). ɺ ʣʽʪʝʨʘʪʫʨʽ ʯʘʩʪʦ ʟʛʘʜʫʻʪʴʩʷ, ʱʦ ʩʫʧʨʦʪʠʚʥʝ (ʧʦʧʘʨʥʦ ʟʙʣʠʞʝʥʝ) 

ʾʭ ʨʦʟʤʽʱʝʥʥʷ ʭʘʨʘʢʪʝʨʥʝ ʪʽʣʴʢʠ ʜʣʷ ʚʝʨʙʠ ʧʫʨʧʫʨʦʚʦʾ. ʄʠ ʩʧʦʩʪʝʨʽʛʘʣʠ 

ʩʫʧʨʦʪʠʚʥʽ ʛʝʥʝʨʘʪʠʚʥʽ ʙʨʫʥʴʢʠ ʪʘʢʦʞ ʫ ʚʝʨʙ ʚʫʰʢʘʪʦʾ, ʨʦʟʤʘʨʠʥʦʣʠʩʪʦʾ ʽ, 

ʦʩʦʙʣʠʚʦ ʯʘʩʪʦ ï ʫ ʢʦʟʷʯʦʾ. ʋ ʚʝʨʙʠ ʧʨʫʪʦʚʠʜʥʦʾ ʽʥʦʜʽ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ 

ʧʦʪʨʽʡʥʦ ʟʙʣʠʞʝʥʽ ʚʝʛʝʪʘʪʠʚʥʽ ʙʨʫʥʴʢʠ. 

ʅʘʷʚʥʽʩʪʴ ʫ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʨʦʜʫ Salix L. ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʬʦʨʤ ʽ ʛʽʙʨʠʜʽʚ 

ʫ ʟʥʘʯʥʽʡ ʤʽʨʽ ʚʠʟʥʘʯʘʶʪʴʩʷ ʭʘʨʘʢʪʝʨʥʠʤ ʜʣʷ ʮʴʦʛʦ ʨʦʜʫ ʷʚʠʱʝʤ ʧʦʣʽʧʣʦʾʜʽʾ. 

ʏʠʩʣʦ ʭʨʦʤʦʩʦʤ ʫ ʚʝʨʙ ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ 2n = 38 ʜʦ 10n = 190 [ 20]. 
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ʈʠʩ. 1.6. ɽʥʝʨʛʝʪʠʯʥʘ ʚʝʨʙʘ ʨʦʜʫ Salix L ʗʣʪʫʰʢʽʚʩʴʢʘ ʜʦʩʣʽʜʥʘ ʩʪʘʥʮʽʷ 

ɯɹʂ̔ʎɹ ʅɸɸʅ 2014 ʨ. 

 

ɿʘ ʚʽʜʥʦʰʝʥʥʷʤ ʜʦ ʘʝʨʘʮʽʾ ˇʨʫʥʪʫ ʆ.ʂ. ʉʢʚʦʨʮʦʚ [15]. ʨʦʟʜʽʣʷʻ ʚʩʽ ʚʠʜʠ 

ʚʝʨʙ ʥʘ ʜʚʽ ʛʨʫʧʠ: ʘʣʶʚʽʘʣʴʥʽ ʪʘ ʥʝʘʣʶʚʽʘʣʴʥʽ. ʇʝʨʰʽ ʧʦʪʨʝʙʫʶʪʴ ʜʦʙʨʝ 

ʜʨʝʥʦʚʘʥʦʛʦ ʩʫʙʩʪʨʘʪʫ ʪʘ ʧʨʦʪʦʯʥʦʛʦ ʟʚʦʣʦʞʝʥʥʷ ʽ ʟʘʩʝʣʷʶʪʴ ʥʘʥʦʩʠ ʚ 

ʟʘʧʣʘʚʘʭ ʨʽʯʦʢ ʪʘ ʩʪʨʫʤʢʽʚ. ɺʠʜʠ ʜʨʫʛʦʾ ʛʨʫʧʠ ï ʥʝʚʠʙʘʛʣʠʚʽ ʜʦ ʘʝʨʘʮʽʾ ˇʨʫʥʪʫ, 

ʧʨʠʩʪʦʩʦʚʘʥʽ ʜʦ ʥʘʜʤʽʨʥʦʛʦ ʟʘʩʪʽʡʥʦʛʦ ʟʚʦʣʦʞʝʥʥʷ ʽ, ʚ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ, 

ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʧʦʟʘ ʟʘʧʣʘʚʦʶ.  

ʆʩʥʦʚʥʠʤ ʩʧʦʩʦʙʦʤ ʨʦʟʤʥʦʞʝʥʥʷ ʚʝʨʙ ʫ ʧʨʠʨʦʜʥʠʭ ʫʤʦʚʘʭ ʻ ʥʘʩʽʥʥʻʚʝ 

ʨʦʟʤʥʦʞʝʥʥʷ. ɺʦʥʠ ʱʦʨʽʯʥʦ ʨʷʩʥʦ ʮʚʽʪʫʪʴ ʽ ʧʣʦʜʦʥʦʩʷʪʴ, ʧʨʦʜʫʢʫʶʯʠ 

ʚʝʣʠʯʝʟʥʫ ʢʽʣʴʢʽʩʪʴ ʥʘʩʽʥʥʷ. ʊʘʢ, ʩʝʨʝʜʥʽ ʟʘ ʨʦʟʤʽʨʘʤʠ ʢʫʱʽ ʥʘʡʧʦʰʠʨʝʥʽʰʠʭ ʚ 

ʋʢʨʘʾʥʽ ʯʘʛʘʨʥʠʢʦʚʠʭ ʚʠʜʽʚ ʚʝʨʙ: ʛʦʩʪʨʦʣʠʩʪʦʾ, ʧʦʧʝʣʷʩʪʦʾ ʪʘ ʪʨʠʪʠʯʠʥʢʦʚʦʾ 

ʫʪʚʦʨʶʶʪʴ ʚʽʜʧʦʚʽʜʥʦ 2,3ï3,1, 2,0ï3,6 ʽ 3,2ï5,8 ʤʣʥ. ʥʘʩʽʥʠʥ. ʅʘʩʽʥʥʷ ʚʝʨʙ ʜʫʞʝ 

ʜʨʽʙʥʝ. ɼʦʚʞʠʥʘ ʡʦʛʦ ʫ ʙʽʣʴʰʦʩʪʽ ʚʠʜʽʚ ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʤʝʞʘʭ ʚʽʜ 0,8 ʜʦ 1,8 ʤʤ, 

ʰʠʨʠʥʘ - ʚʽʜ 0,4 ʜʦ 0,7 ʤʤ, ʘ ʤʘʩʘ 1000 ʥʘʩʽʥʠʥ ï ʚʽʜ 0,09 ʜʦ 0,25 ʛ. 

ʇʨʠ ʜʦʟʨʽʚʘʥʥʽ ʪʘ ʨʦʟʪʨʽʩʢʫʚʘʥʥʽ ʢʦʨʦʙʦʯʦʢ, ʥʘʩʽʥʥʷ, ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʧʫʯʢʘ ʚʦʣʦʩʠʥʦʢ, ʱʦ ʧʨʠʢʨʽʧʣʝʥʽ ʜʦ ʥʴʦʛʦ, ʨʦʟʣʽʪʘʻʪʴʩʷ ʚʽʜ ʤʘʪʝʨʠʥʩʴʢʦʛʦ 

ʢʫʱʘ. ʇʽʜʭʦʧʣʝʥʝ ʚʽʪʨʦʤ, ʘʙʦ ʪʝʯʽʻʶ ʨʽʯʢʠ, ʚʦʥʦ ʨʦʟʥʦʩʠʪʴʩʷ ʚʽʜ ʥʴʦʛʦ ʥʘ 

ʟʥʘʯʥʫ ʚʽʜʩʪʘʥʴ.  

ʋʞʝ ʜʦ ʢʽʥʮʷ ʧʝʨʰʦʛʦ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ ʟ ʥʘʩʽʥʥʷ, ʷʢʝ ʧʦʧʘʣʦ ʫ 

ʩʧʨʠʷʪʣʠʚʽ ʜʣʷ ʧʨʦʨʦʩʪʘʥʥʷ ʫʤʦʚʠ, ʚʠʨʦʩʪʘʶʪʴ ʟʥʘʯʥʠʭ ʨʦʟʤʽʨʽʚ ʨʦʩʣʠʥʠ.  

ʍʘʨʘʢʪʝʨʥʦʶ ʦʟʥʘʢʦʶ ʧʨʘʢʪʠʯʥʦ ʚʩʽʭ ʚʝʨʙ ʻ ʟʜʘʪʥʽʩʪʴ ʣʝʛʢʦ 

ʨʦʟʤʥʦʞʫʚʘʪʠʩʷ ʚʝʛʝʪʘʪʠʚʥʠʤ ʰʣʷʭʦʤ, ʘʣʝ ʢʦʨʝʥʝʚʠʭ ʧʘʨʦʩʪʢʽʚ, ʱʦ ʪʘʢ 

ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʪʦʧʦʣʴ, ʚʝʨʙʠ ʥʝ ʜʘʶʪʴ. ɭʜʠʥʠʡ ʚʠʥʷʪʦʢ ʟ ʮʴʦʛʦ ʧʨʘʚʠʣʘ ï 

ʧʽʚʥʽʯʥʦʘʤʝʨʠʢʘʥʩʴʢʘ ʚʝʨʙʘ ʜʦʚʛʦʣʠʩʪʘ.  

ɼʘʥʠʡ ʨʽʜ ʧʦʜʽʣʷʶʪʴ ʥʘ ʪʨʠ ʧʽʜʨʦʜʠ: ʚʝʨʙʘ (Salix), ʭʘʤʝʪʽʷ (Chamaetia) ʽ 

ʚʝʪʨʽʢʩ (Vetrix). ɼʦ ʧʽʜʨʦʜʫ ʚʝʨʙʘ ʚʽʜʥʦʩʷʪʴʩʷ ʜʝʨʝʚʘ ʪʘ ʚʝʣʠʢʽ ʢʫʱʽ ʟ 
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ʨʽʚʥʦʤʽʨʥʦ-ʧʠʣʴʯʘʩʪʠʤʠ, ʟʘʛʦʩʪʨʝʥʠʤʠ ʧʣʦʩʢʠʤʠ ʣʠʩʪʢʘʤʠ, ʞʠʣʢʠ ʷʢʠʭ ʥʝ 

ʚʠʩʪʫʧʘʶʪʴ ʥʘʜ ʧʦʚʝʨʭʥʝʶ. ʇʨʠʢʚʽʪʢʦʚʽ ʣʫʩʢʠ ʩʝʨʝʞʦʢ ʥʝʟʘʙʘʨʚʣʝʥʽ, ʪʠʯʠʥʦʢ 

ʯʘʩʪʦ ʙʽʣʴʰʝ ʜʚʦʭ, ʥʠʪʢʠ ʾʭ ʦʧʫʰʝʥʽ. ɺʩʽ ʚʠʜʠ ʜʘʥʦʛʦ ʧʽʜʨʦʜʫ ʚ ʩʚʦʶ ʯʝʨʛʫ 

ʨʦʟʜʽʣʝʥʽ ʥʘ 8 ʩʝʢʮʽʡ. ɺ ʋʢʨʘʾʥʽ ʟʫʩʪʨʽʯʘʶʪʴʩʷ 4 ʘʚʪʦʭʪʦʥʥʠʭ ʚʠʜʠ ʪʨʴʦʭ ʩʝʢʮʽʡ. 

ʇʽʜʨʽʜ ʭʘʤʝʪʽʷ ʦʙôʻʜʥʫʻ ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ ʘʣʴʧʽʡʩʴʢʽ ʪʘ ʘʨʢʪʠʯʥʽ ʚʠʜʠ ï 

ʥʠʟʴʢʦʨʦʩʣʽ ʪʘ ʩʣʘʥʢʽ ʯʘʛʘʨʥʠʯʢʠ. ʋ ʥʠʭ ʩʝʨʝʞʢʘ ʟôʷʚʣʷʻʪʴʩʷ ʥʘ ʫʞʝ 

ʩʬʦʨʤʦʚʘʥʦʤʫ ʮʴʦʛʦʨʽʯʥʦʤʫ ʥʘʛʦʥʽ, ʪʦʤʫ ʮʚʽʪʽʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʽʜʥʦʩʥʦ ʧʽʟʥʦ, 

ʘ ʥʘʩʽʥʥʷ ʚʩʪʠʛʘʻ ʜʦʟʨʽʪʠ ʣʠʰʝ ʚ ʢʽʥʮʽ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ. ʇʽʜʨʽʜ 

ʧʦʜʽʣʷʻʪʴʩʷ ʥʘ ʧôʷʪʴ ʩʝʢʮʽʡ. ɿ ʥʠʭ ʚ ʋʢʨʘʾʥʽ ʟʫʩʪʨʽʯʘʶʪʴʩʷ 4. ʇʨʝʜʩʪʘʚʣʝʥʽ ʚʦʥʠ 

ʧôʷʪʴʤʘ ʚʠʜʘʤʠ. 

ɼʦ ʧʽʜʨʦʜʫ ʚʝʪʨʽʢʩ ʚʽʜʥʦʩʷʪʴʩʷ ʯʘʛʘʨʥʠʢʠ ʪʘ ʜʝʨʝʚʘ ʧʦʤʽʨʥʦʾ ʣʽʩʦʚʦʾ 

ʟʦʥʠ, ʚʦʣʦʛʠʭ ʤʽʩʮʴ ʩʪʝʧʽʚ, ʥʘʧʽʚʧʫʩʪʝʣʴ ʪʘ ʧʫʩʪʝʣʴ, ʘ ʪʘʢʦʞ, ʯʘʩʪʢʦʚʦ ï 

ʩʫʙʘʣʴʧ ʪʘ ʣʽʩʦʪʫʥʜʨʠ. ʂʨʽʤ ʙʽʣʴʰʠʭ, ʧʦʨʽʚʥʷʥʦ ʟ ʧʽʜʨʦʜʦʤ ʭʘʤʝʪʽʷ ʨʦʟʤʽʨʽʚ, 

ʚʠʜʘʤ ʮʽʻʾ ʛʨʫʧʠ ʚʣʘʩʪʠʚʘ ʧʦʤʽʪʥʘ ʨʽʟʥʠʮʷ ʤʽʞ ʚʝʛʝʪʘʪʠʚʥʠʤʠ ʪʘ 

ʛʝʥʝʨʘʪʠʚʥʠʤʠ ʙʨʫʥʴʢʘʤʠ, ʚʽʜʩʫʪʥʽʩʪʴ ʘʙʦ ʩʣʘʙʢʠʡ ʨʦʟʚʠʪʦʢ ʣʠʩʪʢʽʚ ʥʘ 

ʛʝʥʝʨʘʪʠʚʥʠʭ ʧʘʛʦʥʘʭ ʽ ʪʝʤʥʝ ʟʘʙʘʨʚʣʝʥʥʷ ʧʨʠʢʚʽʪʢʦʚʠʭ ʣʫʩʦʢ. ʇʽʜʨʽʜ ʚʝʪʨʽʢʩ, 

ʟʘ ʢʽʣʴʢʽʩʪʶ ʚʠʜʽʚ ʪʘ ʩʝʢʮʽʡ, ʟʥʘʯʥʦ ʙʽʣʴʰʠʡ ʟʘ ʧʦʧʝʨʝʜʥʽ. ɺʩʴʦʛʦ ʚʽʜʦʤʦ 18 

ʩʝʢʮʽʡ ʜʘʥʦʛʦ ʧʽʜʨʦʜʫ, ʟ ʥʠʭ ʚ ʋʢʨʘʾʥʽ ï 10, ʧʨʠ ʢʽʣʴʢʦʩʪʽ ʚʠʜʽʚ ï 17 

[2,13,15,16,17]. 

ɼʣʷ ʩʪʚʦʨʝʥʥʷ ʝʥʝʨʛʝʪʠʯʥʠʭ ʧʣʘʥʪʘʮʽʡ ʧʨʠʜʘʪʥʽ ʚʠʜʠ ʧʽʜʨʦʜʽʚ ʚʝʨʙʘ ʽ 

ʚʝʪʨʽʢʩ. 

 

ʄʦʨʬʦʣʦʛʽʷ, ʧʦʰʠʨʝʥʥʷ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʝʨʙ, ʧʨʠʜʘʪʥʠʭ ʜʣʷ 

ʚʠʨʦʱʫʚʘʥʥʷ ʥʘ ʝʥʝʨʛʝʪʠʯʥʠʭ ʧʣʘʥʪʘʮʽʷʭ 
 

ɺʝʨʙʘ ʙʽʣʘ (S. alba L.). ʅʘʨʦʜʥʽ ʥʘʟʚʠ (ʪʫʪ ʽ ʜʘʣʽ ï ʟʘ ɻ.ʂ. ʉʤʠʢʦʤ [19]): 

ʙʽʣʦʚʝʨʙʘ, ʙʽʣʦʪʘʣʴ, ʚʝʨʙʘ ʩʨʽʙʥʘ, ʚʝʪʣʘ, ʚʝʪʣʦʚʥʠʢ, ʚʽʪʣʘ, ʚʽʪʣʘ ʙʽʣʘ, ʟʘʚʝʨʙʘ, 

ʟʘʚʝʨʙʥʠʢ, ʣʦʟʘ ʙʽʣʘ, ʨʘʢʠʪʘ, ʯʦʨʥʦʣʦʟʘ ï ʜʝʨʝʚʦ ʧʝʨʰʦʾ ʚʝʣʠʯʠʥʠ, ʱʦ ʜʦʩʷʛʘʻ ʫ 

ʚʠʩʦʪʫ 30 ʤ ʟ ʰʠʨʦʢʦʶ ʦʢʨʫʛʣʦʶ ʢʨʦʥʦʶ. ʂʦʨʘ ʩʪʘʨʠʭ ʜʝʨʝʚ ʪʝʤʥʦ-ʩʽʨʘ, 

ʪʨʽʱʠʥʫʚʘʪʘ. ʇʘʛʦʥʠ ʨʽʟʥʦʛʦ ʟʘʙʘʨʚʣʝʥʥʷ: ʙʫʨʽ, ʟʝʣʝʥʫʚʘʪʽ, ʯʝʨʚʦʥʫʚʘʪʽ, ʷʻʯʥʦ-

ʞʦʚʪʽ, ʯʝʨʚʦʥʫʚʘʪʦ-ʞʦʚʪʽ, ʛʥʫʯʢʽ, ʛʦʣʽ, ʤʦʣʦʜʽ ï ʥʘ ʚʝʨʭʽʚʮʽ ʧʫʭʥʘʩʪʽ. ɹʨʫʥʴʢʠ 

ʧʨʠʪʠʩʥʫʪʽ ʜʦ ʧʘʛʦʥʘ, ʛʦʩʪʨʽ, ʰʦʚʢʦʚʠʩʪʽ. ʃʠʩʪʷ ʰʠʨʠʥʦʶ 1ï3 ʩʤ ʽ ʜʦʚʞʠʥʦʶ 

5ï15 ʩʤ, ʣʽʥʽʡʥʦ-ʣʘʥʮʝʪʥʝ, ʣʘʥʮʝʪʥʝ, ʯʘʩʪʦ ʚʠʪʷʛʥʫʪʝ ʚ ʜʦʚʛʝ ʚʽʩʪʨʷ, ʢʨʘʾ 

ʜʨʽʙʥʦʧʠʣʯʘʩʪʽ, ʟ ʦʙʦʭ ʙʦʢʽʚ ʩʨʽʙʣʷʩʪʦ-ʰʦʚʢʦʚʠʩʪʽ ʘʙʦ ʟʚʝʨʭʫ ʛʦʣʽ, ʟʥʠʟʫ ʩʣʘʙʢʦ 

ʦʧʫʰʝʥʽ, ʤʦʣʦʜʽ ï ʤʘʡʞʝ ʟʘʚʞʜʠ ʩʨʽʙʣʷʩʪʦ-ʚʦʣʦʩʠʩʪʽ. ʏʝʨʝʰʢʠ ʽʟ ʟʘʣʦʟʢʘʤʠ (ʫ 

ʚʝʣʠʢʠʭ ʣʠʩʪʢʽʚ). ʇʨʠʣʠʩʪʢʠ ʚʫʟʴʢʽ, ʟʘʣʦʟʠʩʪʽ, ʰʦʚʢʦʚʠʩʪʽ. ʉʝʨʝʞʢʠ 3ï6 ʩʤ 

ʟʘʚʜʦʚʞʢʠ. ɿʘʚôʷʟʴ ʛʦʣʘ. ʊʠʯʠʥʦʢ 2, ʚʽʣʴʥʠʭ, ʟʥʠʟʫ ʦʧʫʰʝʥʠʭ. ʎʚʽʪʝ ʦʜʥʦʯʘʩʥʦ 

ʟ ʨʦʟʧʫʩʢʘʥʥʷʤ ʣʠʩʪʷ, ɺ ʋʢʨʘʾʥʽ, ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʨʝʛʽʦʥʫ, ï ʟ ʢʽʥʮʷ ʙʝʨʝʟʥʷ ʧʦ 

ʧʦʯʘʪʦʢ ʪʨʘʚʥʷ (ʨʠʩ. 1.7.). 

ɿʨʦʩʪʘʻ ʧʦ ʙʝʨʝʛʘʭ ʽ ʟʘʧʣʘʚʘʭ ʨʽʯʦʢ, ʫʟʜʦʚʞ ʧʨʦʪʦʢ, ʫ ʤʽʩʮʷʭ 

ʧʝʨʽʦʜʠʯʥʦʛʦ ʟʘʪʦʧʣʝʥʥʷ. ɺ ʢʫʣʴʪʫʨʽ ï ʧʦ ʢʘʥʘʣʘʭ, ʙʽʣʷ ʩʪʘʚʢʽʚ ʽ ʚʦʜʦʡʤ, 

ʧʦʙʣʠʟʫ ʞʠʪʝʣ, ʚ ʩʘʜʘʭ, ʧʘʨʢʘʭ ʪʦʱʦ. 

ɸʨʝʘʣ ʚʝʨʙʠ ʙʽʣʦʾ ʟʘʡʤʘʻ ʉʝʨʝʜʥʶ ʽ ʇʽʚʜʝʥʥʫ ɭʚʨʦʧʫ, ɿʘʭʽʜʥʠʡ ʉʠʙʽʨ, 

ɿʘʭʽʜʥʠʡ ʂʘʟʘʭʩʪʘʥ, ʉʝʨʝʜʥʶ ɸʟʽʶ, ʄʘʣʫ ɸʟʽʶ, ɯʨʘʥ ʽ ʇʽʚʥʽʯʥʫ ɸʬʨʠʢʫ. ɺ 

ʋʢʨʘʾʥʽ ʚʝʨʙʘ ʙʽʣʘ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʧʦ ʚʩʽʡ ʪʝʨʠʪʦʨʽʾ [15, 16, 17]. 
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ɺʝʨʙʘ ʙʽʣʘ ï ʦʜʥʘ ʟ ʥʘʡʯʘʩʪʽʰʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʭ ʽ ʰʚʠʜʢʦʨʦʩʣʠʭ 

ʘʚʪʦʭʪʦʥʥʠʭ ʚʝʨʙ ʋʢʨʘʾʥʠ. ɰʾ ʩʪʦʚʙʫʨʦʚʘ ʜʝʨʝʚʠʥʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʥʘ 

ʙʫʜʽʚʝʣʴʥʽ ʤʘʪʝʨʽʘʣʠ, ʛʦʩʧʦʜʘʨʩʴʢʠʡ ʽʥʚʝʥʪʘʨ, ʘ ʤʦʣʦʜʽ ʩʪʦʚʙʫʨʠ ʽ ʧʘʛʦʥʠ ð ʥʘ 

ʧʣʝʪʝʥʽ ʚʠʨʦʙʠ. ɼʝʨʝʚʠʥʘ ʧʦʨʽʚʥʷʥʦ ʙʘʛʘʪʘ ʮʝʣʶʣʦʟʦʶ (ʙʣʠʟʴʢʦ 40 %), ʘ ʚʤʽʩʪ 

ʛʦʣʦʮʝʣʶʣʦʟʠ ʜʦʩʷʛʘʻ 89 %, ʪʦʤʫ ʚʝʨʙʘ ʙʽʣʘ, ʥʘʨʽʚʥʽ ʟ ʪʦʧʦʣʷʤʠ, ʤʦʞʝ ʙʫʪʠ 

ʚʠʢʦʨʠʩʪʘʥʘ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʩʠʨʦʚʠʥʥʠʭ ʙʘʟ ʮʝʣʶʣʦʟʥʦ-ʧʘʧʝʨʦʚʦʾ, 

ʜʝʨʝʚʦʧʝʨʝʨʦʙʥʦʾ ʪʘ ʝʥʝʨʛʝʪʠʯʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ. ʋ ʢʦʨʽ ʤʽʩʪʷʪʴʩʷ ʜʫʙʠʣʴʥʽ ʽ 

ʣʽʢʘʨʩʴʢʽ ʨʝʯʦʚʠʥʠ, ʚʦʥʘ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʫ ʥʘʨʦʜʥʽʡ ʤʝʜʠʮʠʥʽ. ʂʦʨʘ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʪʘʢʦʞ ʜʣʷ ʬʘʨʙʫʚʘʥʥʷ ʰʝʨʩʪʽ, ʰʦʚʢʫ ʽ ʰʢʫʨʠ ʫ ʯʝʨʚʦʥʦ-

ʢʦʨʠʯʥʝʚʠʡ ʪʘ ʞʦʚʪʠʡ ʢʦʣʴʦʨʠ. ɼʘʥʠʡ ʚʠʜ ʥʝʟʘʤʽʥʥʠʡ ʫ ʟʘʭʠʩʥʦʤʫ 

ʣʽʩʦʨʦʟʚʝʜʝʥʥʽ ʧʨʠ ʟʘʣʽʩʝʥʥʽ ʷʨʽʚ, ʨʫʩʝʣ ʨʽʯʦʢ, ʚʦʜʦʩʭʦʚʠʱ, ʩʪʘʚʢʽʚ ʽ ʚʦʜʦʡʤ. 

ʄʝʜʦʥʦʩ ʽ ʧʝʨʛʦʥʦʩ. ʐʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʚ ʦʟʝʣʝʥʝʥʥʽ, ʦʩʦʙʣʠʚʦ 

ʜʝʢʦʨʘʪʠʚʥʽ ʾʾ ʬʦʨʤʠ S. alba L. var. argentea ʽ S. alba L. var. vitellina [6,11,18].  

 

 
 

ʈʠʩ. 1.7. ɺʝʨʙʘ ʙʽʣʘ (Salix alba L.) 
 

ɺʝʨʙʘ ʙʽʣʘ ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʝʥʝʨʛʝʪʠʯʥʠʭ 

ʧʣʘʥʪʘʮʽʡ ʥʘ ʜʦʙʨʝ ʜʨʝʥʦʚʘʥʠʭ ʩʚʽʞʠʭ, ʚʦʣʦʛʠʭ ʪʘ ʩʠʨʠʭ ˇʨʫʥʪʘʭ ʚ ʫʤʦʚʘʭ 

ʩʫʛʨʫʜʽʚ ʽ ʛʨʫʜʽʚ. 

ɺʝʨʙʘ ʣʘʤʢʘ (S. fragilis L.) ï ʚʝʨʙʘ, ʚʝʨʙʘ ʢʨʠʭʢʘ, ʚʝʨʙʘ ʢʨʫʰʥʘ, ʚʝʨʙʘ 

ʣʦʤʢʘ, ʢʨʫʭʘ, ʢʨʫʭʦʚʝʨʙ, ʢʨʫʰ, ʩʦʣʩʠʥ ï ʜʝʨʝʚʦ ʟʘʚʚʠʰʢʠ 12ï20 ʤ ʽʟ 

ʟʤʦʨʰʢʫʚʘʪʦʶ ʢʦʨʦʶ ʽ ʰʠʨʦʢʦʶ ʨʦʟʢʠʜʠʩʪʦʶ ʢʨʦʥʦʶ. ʇʘʛʦʥʠ ʛʦʣʽ, ʙʣʠʩʢʫʯʽ, 
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ʩʽʨʫʚʘʪʦ-ʟʝʣʝʥʽ, ʯʝʨʚʦʥʦ-ʙʫʨʽ, ʞʦʚʪʫʚʘʪʽ; ʛʽʣʢʠ ʙʽʣʷ ʦʩʥʦʚʠ ʣʘʤʢʽ. ɹʨʫʥʴʢʠ 

ʧʨʠʪʠʩʥʫʪʽ ʜʦ ʧʘʛʦʥʘ, ʜʦʚʛʽ, ʟʣʝʛʢʘ ʟʘʛʥʫʪʽ, ʙʣʠʩʢʫʯʽ, ʛʦʣʽ. ʃʠʩʪʷ ʰʠʨʠʥʦʶ 1,5ï

2,5 ʩʤ, ʜʦʚʞʠʥʦʶ 5ï15 ʩʤ, ʷʡʮʝʚʠʜʥʦ-ʣʘʥʮʝʪʥʝ, ʟʚʫʞʝʥʝ, ʟ ʥʘʡʙʽʣʴʰʦʶ 

ʰʠʨʠʥʦʶ ʥʠʞʯʝ ʟʘ ʩʝʨʝʜʠʥʫ, ʥʘ ʚʝʨʭʽʚʮʽ ʚʠʪʷʛʥʫʪʝ ʫ ʜʦʚʛʝ ʚʽʩʪʨʷ, ʛʦʣʝ, ʤʦʣʦʜʝ 

(ʧʨʠ ʨʦʟʧʫʩʢʘʥʥʽ) ʟʣʝʛʢʘ ʢʣʝʡʢʝ ʽ ʪʨʦʭʠ ʦʧʫʰʝʥʝ, ʟʚʝʨʭʫ ʪʝʤʥʦ-ʟʝʣʝʥʝ, ʟʥʠʟʫ 

ʩʠʟʫʚʘʪʝ, ʧʦ ʢʨʘʷʭ ʟʘʣʦʟʠʩʪʦ-ʧʠʣʯʘʩʪʝ. ʏʝʨʝʰʢʠ ʜʦ 1,5 ʩʤ ʟʘʚʜʦʚʞʢʠ, ʽʟ 

ʟʘʣʦʟʢʘʤʠ ʟʚʝʨʭʫ, ʧʦʙʣʠʟʫ ʧʣʘʩʪʠʥʢʠ. ʇʨʠʣʠʩʪʢʠ ʯʘʩʪʽʰʝ ʥʠʨʢʦʧʦʜʽʙʥʽ, ʜʦʚʛʦ 

ʟʙʝʨʽʛʘʶʪʴʩʷ. ʉʝʨʝʞʢʠ ʥʘ ʜʦʚʛʽʡ ʥʽʞʮʽ ʟ ʣʠʩʪʦʯʢʘʤʠ ʜʦʚʞʠʥʦʶ 4ï7 ʩʤ, ʟʽʛʥʫʪʽ. 

ɿʘʚô̫ ʟʴ ʛʦʣʘ. ʊʠʯʠʥʦʢ 2, ʚʽʣʴʥʠʭ, ʟʥʠʟʫ ʦʧʫʰʝʥʠʭ. ʎʚʽʪʝ ʦʜʥʦʯʘʩʥʦ ʟ 

ʨʦʟʧʫʩʢʘʥʥʷʤ ʣʠʩʪʷ, ʚ ʋʢʨʘʾʥʽ, ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʨʝʛʽʦʥʫ, ï ʟ ʢʽʥʮʷ ʙʝʨʝʟʥʷ ʧʦ 

ʧʦʯʘʪʦʢ ʪʨʘʚʥʷ (ʨʠʩ. 1.8.). 

 

 
 

ʈʠʩ. 1.8. ɺʝʨʙʘ ʣʘʤʢʘ (Salix fragilis L.) 
 

ʈʦʩʪʝ ʧʦ ʙʝʨʝʛʘʭ ʨʽʯʦʢ ʫ ʩʠʨʠʭ ʥʝʟʘʙʦʣʦʯʝʥʠʭ ʤʽʩʮʷʭ. ɿʫʩʪʨʽʯʘʻʪʴʩʷ 

ʚʽʜʥʦʩʥʦ ʨʽʜʢʦ. ʋ ʢʫʣʴʪʫʨʽ ʰʠʨʦʢʦ ʥʘʩʘʜʞʫʻʪʴʩʷ ʥʘʚʢʦʣʦ ʩʪʘʚʢʽʚ, ʚʦʜʦʡʤʠʱ, 

ʚʟʜʦʚʞ ʜʦʨʽʛ, ʫ ʩʘʜʘʭ, ʧʘʨʢʘʭ.  

ɼʣʷ ʩʪʚʦʨʝʥʥʷ ʝʥʝʨʛʝʪʠʯʥʠʭ ʧʣʘʥʪʘʮʽʡ ʧʨʠʜʘʪʥʘ ʚ ʙʽʣʴʰ ʚʦʣʦʛʠʭ ʽ 

ʙʘʛʘʪʰʠʭ ˇʨʫʥʪʦʚʠʭ ʫʤʦʚʘʭ, ʥʽʞ ʚʝʨʙʘ ʙʽʣʘ. 

ʅʘʟʚʘʥʽ ʜʚʘ ʚʠʜʠ ʫʪʚʦʨʶʶʪʴ ʤʽʞ ʩʦʙʦʶ ʥʠʟʢʫ ʛʽʙʨʠʜʽʚ, ʷʢʽ 

ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ ʚʠʭʽʜʥʠʭ ʬʦʨʤ ʚʠʱʦʶ ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʨʦʩʪʫ ʪʘ 

ʜʝʢʦʨʘʪʠʚʥʽʩʪʶ. 

ʇʝʨʚʠʥʥʠʤ ʘʨʝʘʣʦʤ ʚʝʨʙʠ ʣʘʤʢʦʾ ʚʚʘʞʘʶʪʴʩʷ ʛʽʨʩʴʢʽ ʨʘʡʦʥʠ ʇʽʚʥʽʯʥʦʾ ʽ 

ʉʭʽʜʥʦʾ ʊʫʨʝʯʯʠʥʠ, ʟʚʽʜʢʠ ʚʦʥʘ ʧʦʰʠʨʠʣʘʩʴ ʥʘ ʟʘʭʽʜ ʽ ʧʽʚʥʽʯ. ʅʘ ʜʘʥʠʡ ʯʘʩ ʟʦʥʘ 

ʨʦʟʩʝʣʝʥʥʷ ʚʠʜʫ ʚʢʣʶʯʘʻ ɿʘʭʽʜʥʫ ɭʚʨʦʧʫ, ʇʨʠʙʘʣʪʠʢʫ, ɹʽʣʦʨʫʩʴ, ʋʢʨʘʾʥʫ ʽ 
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ʙʘʩʝʡʥ ʉʝʨʝʜʥʴʦʾ ɺʦʣʛʠ (ʈʦʩʽʷ). 

ɺ ʋʢʨʘʾʥʽ ʧʽʚʜʝʥʥʘ ʤʝʞʘ ʧʦʰʠʨʝʥʥʷ ʚʝʨʙʠ ʣʘʤʢʦʾ ʧʨʦʭʦʜʠʪʴ ʧʦ ʣʽʥʽʾ: 

ʊʘʛʘʥʨʦʛ (ʈʦʩʽʷ)ïʇʦʣʦʛʠïʂʘʭʦʚʢʘïʎʶʨʫʧʠʥʩʴʢïʆʯʘʢʽʚ ʽ ʜʘʣʽ ʥʘ ʟʘʭʽʜ ï ʧʦ 

ʫʟʙʝʨʝʞʞʶ ʏʦʨʥʦʛʦ ʤʦʨʷ [15,16,17]. 

ɺʝʨʙʘ ʣʘʤʢʘ, ʟʘʚʜʷʢʠ ʰʚʠʜʢʦʤʫ ʨʦʩʪʫ ʪʘ ʥʘʢʦʧʠʯʝʥʥʶ ʟʥʘʯʥʦʾ ʢʽʣʴʢʦʩʪʽ 

ʜʝʨʝʚʥʦʾ ʤʘʩʠ ʻ ʧʨʠʜʘʪʥʦʶ ʜʣʷ ʚʠʨʦʱʫʚʘʥʥʷ ʜʝʨʝʚʥʦʾ ʤʘʩʠ ʥʘ ʮʝʣʶʣʦʟʫ, 

ʝʥʝʨʛʝʪʠʯʥʫ ʪʘ ʭʽʤʽʯʥʫ ʩʠʨʦʚʠʥʫ. ʉʪʦʚʙʫʨʦʚʘ ʜʝʨʝʚʠʥʘ ʟʜʘʚʥʘ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʥʘ ʙʫʜʽʚʝʣʴʥʽ, ʛʦʩʧʦʜʘʨʩʴʢʽ ʤʘʪʝʨʽʘʣʠ ʪʘ ʧʘʣʠʚʦ. ʂʦʨʘ ʚʝʨʙʠ 

ʣʘʤʢʦʾ ï ʷʢʽʩʥʘ ʩʠʨʦʚʠʥʘ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʜʫʙʠʣʴʥʠʭ ʨʝʯʦʚʠʥ (ʤʽʩʪʠʪʴ ʜʦ 12 % 

ʪʘʥʽʜʽʚ), ʟ ʥʝʾ ʚʠʨʦʙʣʷʶʪʴ ʪʘʢʦʞ ʧʫʨʧʫʨʦʚʫ ʬʘʨʙʫ ʽ ʩʘʣʽʮʠʥ ʪʘ ʽʥʰʽ ʣʽʢʘʨʩʴʢʽ 

ʧʨʝʧʘʨʘʪʠ. ʂʦʨʘ ʪʦʥʢʠʭ ʛʽʣʦʢ ʽ ʣʠʩʪʷ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʫ ʥʘʨʦʜʥʽʡ 

ʤʝʜʠʮʠʥʽ, ʘ ʪʘʢʦʞ ʻ ʢʦʨʤʦʤ ʜʣʷ ʩʚʽʡʩʴʢʠʭ ʽ ʜʠʢʠʭ ʪʚʘʨʠʥ. ʄʝʜʦʥʦʩ ʽ ʧʝʨʛʦʥʦʩ. 

ʋ ʣʽʩʦʚʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ ʢʦʨʠʩʥʘ ʧʨʠ ʟʘʣʽʩʥʝʥʥʽ ʧʝʨʝʟʚʦʣʦʞʝʥʠʭ ʧʣʦʱ. ʋ 

ʟʘʭʠʩʥʦʤʫ ʣʽʩʦʨʦʟʚʝʜʝʥʥʽ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʨʠ ʟʘʣʽʩʝʥʥʽ ʨʽʯʦʢ, ʚʦʜʦʩʭʦʚʠʱ, 

ʙʘʣʦʢ, ʷʨʽʚ, ʩʪʘʚʢʽʚ ʪʘ ʽʥʰʠʭ ʚʦʜʦʡʤ. ɼʦʩʠʪʴ ʯʘʩʪʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ 

ʦʟʝʣʝʥʝʥʥʽ [6, 11, 18]. ʇʨʠʜʘʪʥʘ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʝʥʝʨʛʝʪʠʯʥʠʭ ʧʣʘʥʪʘʮʽʡ ʥʘ 

ʧʝʨʝʟʚʦʣʦʞʝʥʠʭ ˇʨʫʥʪʘʭ.  

ɺʝʨʙʘ ʪʨʠʪʠʯʠʥʢʦʚʘ (S. triandra L.) ï ʦʜʠʥ ʟ ʥʘʡʧʦʰʠʨʝʥʽʰʠʭ ʚʠʜʽʚ 

ʚʝʨʙ ʚ ʋʢʨʘʾʥʽ. ʅʘʨʦʜʥʽ ʥʘʟʚʠ: ʙʽʣʦʣʦʟ, ʙʽʣʦʪʘʣʴ, ʚʝʨʙʘ ʟʘʪʨʽʡʢʘ, ʚʝʨʙʦʣʽʟ, ʣʦʟʘ 

ʙʽʣʘ, ʚʝʨʙʘ ʤʽʛʜʘʣʦʚʘ, ʪʘʣʘ. ʎʝ ʚʝʣʠʢʠʡ ʢʫʱ, ʟʨʽʜʢʘ ï ʜʝʨʝʚʮʝ ʚʠʩʦʪʦʶ ʜʦ 7 ʤ. 

ʇʘʛʦʥʠ ʚʝʨʙʠ ʪʨʠʪʠʯʠʥʢʦʚʦʾ ʜʦʚʛʽ, ʪʦʥʢʽ, ʞʦʚʪʫʚʘʪʦ-ʟʝʣʝʥʽ, ʤʘʪʦʚʽ, ʛʦʣʽ. ʂʦʨʘ 

ʜʦʨʦʩʣʠʭ ʧʘʛʦʥʽʚ ʚʽʜʜʽʣʷʻʪʴʩʷ ʪʦʥʢʠʤʠ ʧʣʘʩʪʠʥʢʘʤʠ. ɹʨʫʥʴʢʠ ʷʡʮʝʧʦʜʽʙʥʽ, 

ʧʨʠʪʠʩʥʫʪʽ ʜʦ ʧʘʛʦʥʘ, ʛʦʩʪʨʽ ʛʦʣʽ. ʃʠʩʪʢʠ ʰʠʨʠʥʦʶ 1ï3 ʽ ʜʦʚʞʠʥʦʶ 4ï12 ʩʤ, 

ʣʘʥʮʝʪʥʽ, ʷʡʮʝʚʠʜʥʦ-ʣʘʥʮʝʪʥʽ, ʢʦʨʦʪʢʦ- ʘʙʦ ʜʦʚʛʦ-ʟʘʛʦʩʪʨʝʥʽ, ʟʘʣʦʟʠʩʪʦ-

ʧʠʣʯʘʩʪʽ, ʛʦʣʽ, ʟʚʝʨʭʫ ʪʝʤʥʦ-ʟʝʣʝʥʽ, ʟʥʠʟʫ ï ʟʝʣʝʥʽ ʘʙʦ ʩʠʟʽ. ʏʝʨʝʰʢʠ ʜʦ 1,5 ʩʤ ʫ 

ʜʦʚʞʠʥʫ, ʟ ʜʚʦʤʘ ʙʦʨʦʜʘʚʯʘʩʪʠʤʠ ʟʘʣʦʟʢʘʤʠ ʟʚʝʨʭʫ ʙʽʣʷ ʣʠʩʪʦʚʦʾ ʧʣʘʩʪʠʥʢʠ. 

ʇʨʠʣʠʩʪʢʠ ʷʡʮʝʚʠʜʥʽ, ʟʫʙʯʘʩʪʽ, ʜʦʚʛʦ ʥʝ ʦʧʘʜʘʶʪʴ. ʉʝʨʝʞʢʠ ʥʘ ʜʦʚʛʠʭ ʥʽʞʢʘʭ: 

ʞʽʥʦʯʽ ï ʜʦ 4 ʩʤ, ʯʦʣʦʚʽʯʽ ï ʜʦ 10 ʩʤ ʫ ʜʦʚʞʠʥʫ, ʯʘʩʪʦ ʟʽʛʥʫʪʽ. ɿʘʚôʷʟʴ ʛʦʣʘ, 

ʩʠʟʫʚʘʪʦ-ʟʝʣʝʥʘ. ʊʠʯʠʥʦʢ ï ʪʨʠ. ʎʚʽʪʝ ʚ ʢʚʽʪʥʽ-ʪʨʘʚʥʽ, ʧʣʦʜʦʥʦʩʠʪʴ ʫ ʯʝʨʚʥʽ-

ʣʠʧʥʽ (ʨʠʩ. 1.9). 

ɿʫʩʪʨʽʯʘʻʪʴʩʷ ʥʘ ʙʝʨʝʛʘʭ ʨʽʯʦʢ ʪʘ ʩʪʨʫʤʢʽʚ, ʦʟʝʨ, ʩʪʘʨʠʮʴ, ʥʘ ʚʦʣʦʛʠʭ 

ʣʫʢʘʭ, ʫ ʢʘʥʘʚʘʭ ʪʘ ʚ ʽʥʰʠʭ ʜʦʩʪʘʪʥʴʦ ʚʦʣʦʛʠʭ ʤʽʩʮʷʭ. ʏʘʩʪʦ ʫʪʚʦʨʶʻ ʩʫʮʽʣʴʥʽ 

ʟʘʨʦʩʪʽ. 

ɺʝʨʙʘ ʪʨʠʪʠʯʠʥʢʦʚʘ ʷʚʣʷʻ ʩʦʙʦʶ ʻʚʨʦʩʠʙʽʨʩʴʢʠʡ ʙʦʨʝʘʣʴʥʦ-

ʩʝʨʝʜʟʝʤʥʦʤʦʨʩʴʢʠʡ ʚʠʜ, ʘʨʝʘʣ ʷʢʦʛʦ ʟʘʡʤʘʻ ʙʽʣʴʰʫ ʯʘʩʪʠʥʫ ʪʝʨʠʪʦʨʽʾ ɯʩʧʘʥʽʾ, 

ʌʨʘʥʮʽʾ, ɸʥʛʣʽʾ, ɯʨʣʘʥʜʽʾ, ɯʪʘʣʽʾ, ʢʨʘʾʥ ʉʝʨʝʜʥʴʦʾ ɭʚʨʦʧʠ ʽ ɹʘʣʢʘʥ (ʢʨʽʤ ɻʨʝʮʽʾ), 

ʚʩʶ ʉʭʽʜʥʫ ɭʚʨʦʧʫ (ʢʨʽʤ ʂʘʨʝʣʽʾ ʪʘ ʣʽʩʦʪʫʥʜʨʠ), ʇʽʚʥʽʯʥʠʡ ʪʘ ʉʭʽʜʥʠʡ 

ʂʘʟʘʭʩʪʘʥ, ɿʘʭʽʜʥʠʡ ʽ ʉʝʨʝʜʥʽʡ ʉʠʙʽʨ (ʜʦ 65
0
 ʧʥ.ʰ.), ʇʽʚʜʝʥʥʝ ɿʘʙʘʡʢʘʣʣʷ, 

ʧʽʚʜʝʥʥʽ ʨʘʡʦʥʠ ɸʤʫʨʩʴʢʦʾ ʦʙʣʘʩʪʽ, ʇʨʠʤʦʨʩʴʢʠʡ ʢʨʘʡ, ʉʝʨʝʜʥʽʡ ʉʘʭʘʣʽʥ, 

ʇʽʚʥʽʯʥʦ-ʉʭʽʜʥʠʡ ʂʠʪʘʡ, ʂʦʨʝʡʩʴʢʠʡ ʧʽʚʦʩʪʨʽʚ, ʗʧʦʥʽʶ. ʏʝʨʝʟ ʂʘʚʢʘʟ ʪʘ 

ɿʘʢʘʚʢʘʟʟʷ ʘʨʝʘʣ ʚʝʨʙʠ ʪʨʠʪʠʯʠʥʢʦʚʦʾ ʧʦʰʠʨʶʻʪʴʩʷ ʥʘ ʪʝʨʠʪʦʨʽʶ ʄʘʣʦʾ ɸʟʽʾ ʪʘ 

ʇʽʚʥʽʯʥʦʛʦ ɯʨʘʥʫ. ɯʟʦʣʴʦʚʘʥʽ ʤʽʩʮʝʟʥʘʭʦʜʞʝʥʥʷ ʟʥʘʯʥʠʭ ʨʦʟʤʽʨʽʚ ʚʽʜʦʤʽ ʚ 

ʇʽʚʜʝʥʥʦʤʫ ɯʨʘʥʽ, ʉʭʽʜʥʦʤʫ ɸʬʛʘʥʽʩʪʘʥʽ, ʘ ʪʘʢʦʞ ʫ ʂʦʧʝʪ-ɼʘʟʽ ʪʘ ʚ ʙʘʩʝʡʥʽ 

ʨʽʯʢʠ ʃʝʥʘ ʙʽʣʷ ɯʨʢʫʪʩʴʢʘ. [12,13,15,16,17] 
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ʈʠʩ. 1.9. ɺʝʨʙʘ ʪʨʠʪʠʯʠʥʢʦʚʘ (Salix triandra L.) 
 

ɼʝʨʝʚʠʥʘ ʚʝʨʙʠ ʪʨʠʪʠʯʠʥʢʦʚʦʾ, ʟʘʚʜʷʢʠ ʩʚʦʾʡ ʥʘʜʟʚʠʯʘʡʥʦ ʚʠʩʦʢʽʡ 

ʛʥʫʯʢʦʩʪʽ, ʨʘʟʦʤ ʟ ʚʝʨʙʘʤʠ ʧʨʫʪʦʚʠʜʥʦʶ, ʧʫʨʧʫʨʦʚʦʶ, ʛʦʩʪʨʦʣʠʩʪʦʶ ʪʘ 

ʜʝʷʢʠʤʠ ʽʥʰʠʤʠ, ʟʜʘʚʥʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʜʫʛ, ʦʙʨʫʯʽʚ, 

ʨʠʙʦʣʦʚʥʠʭ ʩʥʘʩʪʝʡ, ʧʣʝʪʝʥʠʭ ʤʝʙʣʽʚ, ʢʦʰʠʢʽʚ ʪʦʱʦ.  

ʂʨʽʤ ʪʦʛʦ, ʤʦʣʦʜʽ ʧʘʛʦʥʠ ʟ ʣʠʩʪʷʤ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʛʦʜʽʚʣʽ ʪʚʘʨʠʥ, ʘ 

ʟ ʜʝʨʝʚʠʥʠ ʦʜʝʨʞʫʶʪʴ ʮʝʣʶʣʦʟʫ, ʚʤʽʩʪ ʷʢʦʾ ʩʪʘʥʦʚʠʪʴ 47,7 % ʂʦʨʘ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʜʫʙʣʝʥʥʷ ʰʢʽʨ. ɼʫʙʠʣʴʥʠʭ ʨʝʯʦʚʠʥ ʫ ʢʦʨʽ ʤʽʩʪʠʪʴʩʷ ʚʽʜ 

2,4 ʜʦ 21,0 %. ɺʠʪʷʞʢʘ ʟ ʢʦʨʠ ʬʘʨʙʫʻ ʪʢʘʥʠʥʠ ʚ ʞʦʚʪʠʡ ʢʦʣʽʨ. [4,14,18] 

ʅʘʩʘʜʞʝʥʥʷ ʚʝʨʙʠ ʪʨʠʪʠʯʠʥʢʦʚʦʾ ʫʩʧʽʰʥʦ ʟʘʩʪʦʩʦʚʫʶʪʴ ʚ 

ʤʝʣʽʦʨʘʪʠʚʥʠʭ ʮʽʣʷʭ ʽ ʜʣʷ ʦʜʝʨʞʘʥʥʷ ʚʠʩʦʢʦʷʢʽʩʥʦʛʦ ʚʝʨʙʦʚʦʛʦ ʧʨʫʪʘ. ɺʝʨʙʘ 

ʪʨʠʪʠʯʠʥʢʦʚʘ, ʷʢ ʚʠʜ, ʱʦ ʩʪʘʙʽʣʴʥʦ ʟ ʨʦʢʫ ʚ ʨʽʢ ʨʷʩʥʦ ʮʚʽʪʝ, ʧʨʝʜʩʪʘʚʣʷʻ 

ʽʥʪʝʨʝʩ ʜʣʷ ʙʜʞʽʣʴʥʠʮʪʚʘ. ʂʫʣʴʪʠʚʫʻʪʴʩʷ ʚ ʧʘʨʢʘʭ ʊʨʦʩʪʷʥʮʷ, ʂʠʻʚʘ ʽ ʃʴʚʦʚʘ ʷʢ 

ʜʝʢʦʨʘʪʠʚʥʘ ʨʦʩʣʠʥʘ [6,11,18]. ʆʜʠʥ ʟ ʥʘʡʙʽʣʴʰ ʧʨʦʜʫʢʪʠʚʥʠʭ ʚʠʜʽʚ ʚʝʨʙ ʧʨʠ 

ʚʠʨʦʱʫʚʘʥʥʽ ʫ ʤʽʥʽ-ʨʦʪʘʮʽʡʥʠʭ ʥʘʩʘʜʞʝʥʥʷʭ, ʚ ʪʦʤʫ ʯʠʩʣʽ ï ʝʥʝʨʛʝʪʠʯʥʠʭ, 

ʦʩʦʙʣʠʚʦ ï ʥʘ ʧʝʨʝʟʚʦʣʦʞʝʥʠʭ ˇʨʫʥʪʘʭ. 

ɺʝʨʙʘ ʧô̫ ʪʠʪʠʯʠʥʢʦʚʘ (S. pentandra L.) ï ʣʘʚʨʦʚʘ, ʯʦʨʥʘ, ʚʝʨʙʘ 

ʧôʷʪʝʨʥʢʘ, ʚʝʨʙʦʚʥʠʢ, ʚʝʨʙʦʣʽʟ, ʣʦʟʘ, ʣʦʟʠʥʘ, ʩʠʥʻʪʘʣ, ʪʘʣʘ, ʰʝʣʶʛ ï ʚʝʣʠʢʠʡ 

ʢʫʱ ʚʠʩʦʪʦʶ 4ï5 ʤ, ʨʽʜʰʝ ï ʜʝʨʝʚʦ ʜʦ 12 ʤ ʫ ʚʠʩʦʪʫ. ʉʘʤʝ ʪʘʢʦʾ ʚʠʩʦʪʠ 

ʝʢʟʝʤʧʣʷʨ ʤʠ ʚʠʷʚʠʣʠ ʚ ʟʘʧʣʘʚʽ ʨʽʯʢʠ ʊʝʪʝʨʽʚ ʫ ʈʘʜʦʤʠʰʣʴʩʴʢʦʤʫ ʨʘʡʦʥʽ 

ɾʠʪʦʤʠʨʩʴʢʦʾ ʦʙʣʘʩʪʽ. ʁʦʛʦ ʜʽʘʤʝʪʨ ʥʘ ʚʠʩʦʪʽ 1,3 ʤ ʩʪʘʥʦʚʠʚ 23,6 ʩʤ. [21].  

ʂʦʨʘ ʚ ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ ʩʪʦʚʙʫʨʘ ʮʴʦʛʦ ʚʠʜʫ ʰʦʨʩʪʢʘ, ʧʦʪʨʽʩʢʘʥʘ, ʥʘ 

ʤʦʣʦʜʠʭ ʛʽʣʢʘʭ ï ʛʣʘʜʢʘ, ʙʣʠʩʢʫʯʘ, ʪʝʤʥʦ-ʢʦʨʠʯʥʝʚʘ, ʘʙʦ ʟʝʣʝʥʢʫʚʘʪʦ-
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ʢʦʨʠʯʥʝʚʘ. ɹʨʫʥʴʢʠ ʚʽʜʭʠʣʝʥʽ ʚʽʜ ʧʘʛʦʥʘ, ʢʦʥʫʩʦ- ʘʙʦ ʷʡʮʝʚʠʜʥʽ, ʨʽʟʥʦʛʦ 

ʢʦʣʴʦʨʫ, ʜʫʞʝ ʙʣʠʩʢʫʯʽ. ʃʠʩʪʢʠ ʰʠʨʠʥʦʶ 2ï5 ʽ ʜʦʚʞʠʥʦʶ 4ï15 ʩʤ, ʷʡʮʝʚʠʜʥʦ-

ʝʣʽʧʪʠʯʥʽ, ʚ ʦʩʥʦʚʽ ʦʢʨʫʛʣʽ, ʥʘ ʚʝʨʭʽʚʮʽ ʢʦʨʦʪʢʦ-ʟʘʛʦʩʪʨʝʥʽ, ʛʣʘʜʢʽ, ʥʽʙʠ 

ʣʘʢʦʚʘʥʽ, ʙʣʠʩʢʫʯʽ, ʧʦ ʢʨʘʷʭ ï ʜʨʽʙʥʦ-ʟʘʣʦʟʠʩʪʦ-ʧʠʣʯʘʩʪʽ.  

ʏʝʨʝʰʢʠ ʜʦ 1,5 ʩʤ ʫ ʜʦʚʞʠʥʫ ʟ ʙʦʨʦʜʘʚʯʘʩʪʠʤʠ ʟʘʣʦʟʢʘʤʠ ʥʘ ʚʝʨʭʥʴʦʤʫ 

ʢʽʥʮʽ. ʇʨʠʣʠʩʪʢʠ ʷʡʮʝʚʠʜʥʽ, ʜʨʽʙʥʦʟʫʙʯʘʩʪʽ. ʉʝʨʝʞʢʠ ʜʦʚʞʠʥʦʶ ʚʽʜ 1 ʜʦ 7 ʩʤ, 

ʤʘʡʞʝ ʧʦʚʠʩʣʽ. ɿʘʚôʷʟʴ ʛʦʣʘ. ʊʠʯʠʥʦʢ ʟʘʟʚʠʯʘʡ 5, ʽʥʦʜʽ ï 12. ʎʚʽʪʝ ʫ ʢʚʽʪʥʽ-

ʪʨʘʚʥʽ, ʧʣʦʜʦʥʦʩʠʪʴ ʫ ʞʦʚʪʥʽ-ʣʠʩʪʦʧʘʜʽ (ʨʠʩ. 1.10.). 
 

 
 

ʈʠʩ. 1.10. ɺʝʨʙʘ ʧôʷʪʠʪʠʯʠʥʢʦʚʘ (Salix pentandra L.) 
 

ɭʚʨʦʧʝʡʩʴʢʦ-ʟʘʭʽʜʥʦʩʠʙʽʨʩʴʢʠʡ ʙʦʨʝʘʣʴʥʠʡ ʚʠʜ, ʘʨʝʘʣ ʷʢʦʛʦ ʚ ʤʝʞʘʭ 

ɭʚʨʦʧʠ ʚʩʪʘʥʦʚʠʪʠ ʩʢʣʘʜʥʦ, ʦʩʢʽʣʴʢʠ ʚʽʥ ʪʫʪ ʟʜʘʚʥʘ ʢʫʣʴʪʠʚʫʻʪʴʩʷ. ɺʽʜʩʫʪʥʽʡ 

ʥʘ ʇʽʨʝʥʝʡʩʴʢʦʤʫ ʧʽʚʦʩʪʨʦʚʽ, ʧʽʚʥʽʯʥʦʤʫ ʟʘʭʦʜʽ ʌʨʘʥʮʽʾ, ʚ ʇʽʚʜʝʥʥʽʡ ɯʪʘʣʽʾ, 

ɻʨʝʮʽʾ ʪʘ ʥʘ ʦʢʝʘʥʽʯʥʦʤʫ ʫʟʙʝʨʝʞʞʽ ʅʦʨʚʝʛʽʾ. ʋ ʉʭʽʜʥʽʡ ɭʚʨʦʧʽ ʪʘ ɿʘʭʽʜʥʦʤʫ 

ʉʠʙʽʨʫ ʚʝʨʙʘ ʧôʷʪʠʪʠʯʠʥʢʦʚʘ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʚ ʫʩʽʭ ʬʽʟʠʢʦ-ʛʝʦʛʨʘʬʽʯʥʠʭ ʟʦʥʘʭ 

ʚʽʜ ʣʽʩʦʪʫʥʜʨʠ ʜʦ ʥʘʧʽʚʧʫʩʪʠʥʴ. ʉʭʽʜʥʘ ʤʝʞʘ ʧʦʰʠʨʝʥʥʷ ʜʘʥʦʛʦ ʚʠʜʫ 

ʧʨʦʭʦʜʠʪʴ ʧʦ ʙʘʩʝʡʥʫ ʨʽʯʢʠ ɯʨʪʠʰ [15, 16, 17]. 

ɼʝʨʝʚʠʥʘ ʚʝʨʙʠ ʧôʷʪʠʪʠʯʠʥʢʦʚʦʾ ʤʽʩʪʠʪʴ 45 % ʮʝʣʶʣʦʟʠ ʽ ʪʦʤʫ ʤʦʞʝ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʷʢ ʩʠʨʦʚʠʥʘ ʜʣʷ ʦʜʝʨʞʘʥʥʷ ʮʝʣʶʣʦʟʠ ʽ ʧʘʧʝʨʫ, ʜʣʷ 

ʚʠʛʦʪʦʚʣʝʥʥʷ ʨʽʟʥʠʭ ʚʠʨʦʙʽʚ ʘ ʪʘʢʦʞ ʷʢ ʧʘʣʠʚʦ. ʆʜʥʦʨʽʯʥʽ ʧʘʛʦʥʠ ʾʾ ʧʨʠʜʘʪʥʽ 
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ʜʣʷ ʛʨʫʙʦʛʦ ʧʣʝʪʽʥʥʷ, ʪʦʙʪʦ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʢʦʰʠʢʽʚ, ʬʘʰʠʥ, ʦʛʦʨʦʞ. ʇʨʠ 

ʮʴʦʤʫ ʥʝʤʘʻ ʧʦʪʨʝʙʠ ʟʥʽʤʘʪʠ ʢʦʨʫ. ʃʽʪʥʽ ʧʘʛʦʥʠ ʟ ʣʠʩʪʷʤ ʧʦʾʜʘʶʪʴʩʷ 

ʩʚʽʡʩʴʢʠʤʠ ʪʘ ʜʠʢʠʤʠ ʪʚʘʨʠʥʘʤʠ. ɺ ʢʦʨʽ ʤʽʩʪʠʪʴʩʷ ʚʽʜ 2 ʜʦ 18 % ʜʫʙʠʣʴʥʠʭ 

ʨʝʯʦʚʠʥ, ʘ ʪʘʢʦʞ ʮʽʥʥʘ ʜʣʷ ʤʝʜʠʯʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʩʠʨʦʚʠʥʘ ï ʩʘʣʽʮʠʥ (0,1-

1,0 %), ʷʢʠʡ ʻ ʦʩʥʦʚʦʶ ʜʣʷ ʦʜʝʨʞʘʥʥʷ ʪʘʢʠʭ ʤʝʜʠʯʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʷʢ ʘʩʧʽʨʠʥ, 

ʙʝʩʘʣʦʣ, ʩʘʣʦʣ ʪʦʱʦ [4, 18]. 

ɺ ʥʘʨʦʜʥʽʡ ʤʝʜʠʮʠʥʽ ʚʽʜʚʘʨ ʢʦʨʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʷʢ ʚôʷʞʫʯʠʡ ʪʘ 

ʧʨʦʪʠʣʠʭʦʤʘʥʢʦʚʠʡ ʟʘʩʽʙ; ʧʨʠʩʠʧʢʫ ʟ ʢʦʨʠ ï ʜʣʷ ʪʘʤʫʚʘʥʥʷ ʢʨʦʚʦʪʝʯ. ʋ 

ʣʽʩʦʚʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ ʚʝʨʙʫ ʧôʷʪʠʪʠʯʠʥʢʦʚʫ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ 

ʩʪʚʦʨʝʥʥʷ ʣʽʩʦʚʠʭ ʥʘʩʘʜʞʝʥʴ ʥʘ ʚʦʣʦʛʠʭ ʪʘ ʟʘʙʦʣʦʯʝʥʠʭ ʧʣʦʱʘʭ [11], ʷʢ 

ʤʝʜʦʥʦʩ [1, 6]. ɿʘʚʜʷʢʠ ʚʠʩʦʢʽʡ ʜʝʢʦʨʘʪʠʚʥʦʩʪʽ ʮʝʡ ʚʠʜ ʜʦʩʠʪʴ ʰʠʨʦʢʦ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʨʠ ʦʟʝʣʝʥʝʥʥʽ. ʂʫʣʴʪʠʚʫʻʪʴʩʷ ʚ ʧʘʨʢʘʭ ʂʠʻʚʘ, ʃʴʚʦʚʘ, 

ʂʘʤôʷʥʮʷ-ʇʦʜʽʣʴʩʴʢʦʛʦ, ɺʽʥʥʠʮʽ, ɹʽʣʦʾ ʎʝʨʢʚʠ ʪʘ ʊʨʦʩʪʷʥʮʷ [9]. 

ɺʝʨʙʘ ʩʠʚʘ (S. eleagnos Scop.=S. incana Schrank) ï ʢʫʱ ʚʠʩʦʪʦʶ 3ï6 ʤ, 

ʟʨʽʜʢʘ ʥʝʚʝʣʠʢʝ ʜʝʨʝʚʮʝ (ʜʦ 10 ʤ). ʃʠʩʪʢʠ ʚʫʟʴʢʦʣʽʥʽʡʥʽ, ʟʘʚʜʦʚʞʢʠ 4ï7 ʩʤ, 

ʟʘʛʦʩʪʨʝʥʽ ʟ ʜʨʽʙʥʠʤʠ ʚʽʜʜʘʣʝʥʦ-ʧʠʣʯʘʩʪʠʤʠ ʘʙʦ ʭʚʠʣʷʩʪʦ-ʚʠʾʤʯʘʩʪʠʤʠ, 

ʟʘʛʦʨʥʫʪʠʤʠ ʚʥʠʟ ʢʨʘʷʤʠ, ʟʚʝʨʭʫ ʪʝʤʥʦ-ʟʝʣʝʥʽ, ʪʦʥʢʦ ʟʤʦʨʰʢʫʚʘʪʽ, ʟʽʩʧʦʜʫ 

ʙʽʣʦʧʦʚʩʪʠʩʪʽ. ʉʝʨʝʞʢʠ ʪʦʥʢʦʮʠʣʽʥʜʨʠʯʥʽ ʟ ʙʣʽʜʠʤʠ ʥʝʦʧʘʜʘʶʯʠʤʠ ʚʝʣʠʢʠʤʠ 

ʧʨʠʢʚʽʪʢʦʚʠʤʠ ʣʫʩʢʘʤʠ (ʜʦʚʞʠʥʦʶ ʜʦ 3,5 ʤʤ), ʫ ʯʦʣʦʚʽʯʠʭ ʢʚʽʪʢʘʭ ʣʫʩʢʠ 

ʞʦʚʪʫʚʘʪʽ, ʫ ʞʽʥʦʯʠʭ ï ʥʘ ʚʝʨʭʽʚʮʽ ʽʥʦʜʽ ʯʝʨʚʦʥʫʚʘʪʽ. ʊʠʯʠʥʦʢ ʜʚʽ, ʾʭ ʥʠʪʢʠ ʧʨʠ 

ʦʩʥʦʚʽ ʚʦʣʦʩʠʩʪʽ, ʟʨʦʩʣʽ. ɿʘʚôʷʟʴ ʛʦʣʘ, ʥʘ ʢʦʨʦʪʢʽʡ ʥʽʞʮʽ. ʎʚʽʪʝ ʦʜʥʦʯʘʩʥʦ ʟ 

ʨʦʟʧʫʩʢʘʥʥʷʤ ʣʠʩʪʷ, ʫ ʢʚʽʪʥʽ-ʪʨʘʚʥʽ (ʨʠʩ. 1.11.). 
 
 

 
 

ʈʠʩ. 1.11. ɺʝʨʙʘ ʩʠʚʘ (Salix eleagnos Scop.) 
 

ɹʨʫʥʴʢʠ ʽ ʣʠʩʪʷ ʟʘ ʬʦʨʤʦʶ ʙʣʠʟʴʢʽ ʜʦ ʚʝʨʙʠ ʧʨʫʪʦʚʠʜʥʦʾ (S. viminalis 

L.), ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʙʽʣʦʧʦʚʩʪʠʩʪʠʤ ʦʧʫʰʝʥʥʷʤ ʥʠʞʥʴʦʛʦ ʙʦʢʫ ʣʠʩʪʢʘ, ʘ ʪʘʢʦʞ 
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ʩʪʨʫʢʪʫʨʦʶ ʩʝʨʝʞʢʠ.  

ɿʫʩʪʨʽʯʘʻʪʴʩʷ ʚ ʂʘʨʧʘʪʘʭ ʥʘʜ ʧʦʪʦʢʘʤʠ, ʫ ʪʝʧʣʠʭ ʜʦʣʠʥʘʭ, ʽʥʦʜʽ ʧʦ 

ʚʦʣʦʛʠʭ ʢʘʤôʷʥʠʩʪʠʭ ʩʭʠʣʘʭ, ʧʦ ʜʥʫ ʚʫʟʴʢʠʭ ʫʱʝʣʠʥ (ʧʨʠʙʣʠʟʥʦ ʜʦ ʚʠʩʦʪʠ 800 

ʤ ʥʘʜ ʨʽʚʥʝʤ ʤʦʨʷ) ʜʦʚʦʣʽ ʨʦʟʩʽʷʥʦ, ʟʨʽʜʢʘ ʥʘ ʧʨʠʣʝʛʣʽʡ ʨʽʚʥʠʥʽ.  

ɸʨʝʘʣ ʦʭʦʧʣʶʻ ʇʽʚʥʽʯʥʫ ɸʬʨʠʢʫ (ɸʪʣʘʩʴʢʽ ʛʦʨʠ), ʙʽʣʴʰʽʩʪʴ 

ʇʽʨʝʥʝʡʩʴʢʦʛʦ ʧʽʚʦʩʪʨʦʚʘ (ʢʨʽʤ ʧʽʚʜʝʥʥʦʛʦ ʟʘʭʦʜʫ), ʇʽʚʜʝʥʥʫ ʌʨʘʥʮʽʶ, ɸʣʴʧʠ, 

ɿʘʭʽʜʥʽ ɹʘʣʢʘʥʠ, ʇʽʚʜʝʥʥʽ, ʉʭʽʜʥʽ ʪʘ ɿʘʭʽʜʥʽ ʂʘʨʧʘʪʠ. ɿʨʽʜʢʘ ʟʫʩʪʨʽʯʘʻʪʴʩʷ 

ʪʘʢʦʞ ʫ ʛʦʨʘʭ ʥʘ ʧʽʚʥʦʯʽ ʄʘʣʦʾ ɸʟʽʾ [15, 16, 17]. 

ɺʝʨʙʘ ʩʠʚʘ ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʥʘ ʧʘʣʠʚʦ, ʜʣʷ ʦʪʨʠʤʘʥʥʷ 

ʜʫʙʠʣʴʥʠʭ ʨʝʯʦʚʠʥ, ʚʠʨʦʙʥʠʮʪʚʘ ʧʣʝʪʝʥʠʭ ʚʠʨʦʙʽʚ ʽ ʜʣʷ ʽʥʰʠʭ ʧʦʙʫʪʦʚʠʭ 

ʧʦʪʨʝʙ. ʃʠʩʪʷ ʽ ʧʘʛʦʥʠ ʧʦʾʜʘʶʪʴʩʷ ʩʚʽʡʩʴʢʠʤʠ ʽ ʜʠʢʠʤʠ ʪʚʘʨʠʥʘʤʠ. ʄʝʜʦʥʦʩ. 

ɼʝʢʦʨʘʪʠʚʥʘ ʨʦʩʣʠʥʘ. ʂʫʣʴʪʠʚʫʻʪʴʩʷ ʫ ʙʘʛʘʪʴʦʭ ʙʦʪʘʥʽʯʥʠʭ ʩʘʜʘʭ ʪʘ ʧʘʨʢʘʭ. 

ɿʘʩʣʫʛʦʚʫʻ ʥʘ ʫʩʝʩʪʦʨʦʥʥʻ ʚʠʚʯʝʥʥʷ ʟ ʤʝʪʦʶ ʙʽʣʴʰ ʰʠʨʦʢʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ 

ʪhʫʯʥʠʭ ʥʘʩʘʜʞʝʥʥʷʭ ʪʘ ʚ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʟʦʢʨʝʤʘ ï ʜʣʷ ʩʪʚʦʨʝʥʥʷ 

ʝʥʝʨʛʝʪʠʯʥʠʭ ʧʣʘʥʪʘʮʽʡ. 

ɺʝʨʙʘ ʢʦʟʷʯʘ (S. caprea L.) ï ʙʨʝʜʠʥʘ, ʙʘʛʥʠʮʷ, ʨʦʢʠʪʘ, ʚʝʨʙʦʣʽʟ, ʪʘʣʘ, 

ʩʤʦʣʦʟʘ) ï ʚʝʣʠʢʠʡ ʢʫʱ ʘʙʦ ʜʝʨʝʚʦ ʜʦ 10ï15 ʤ ʫ ʚʠʩʦʪʫ. ʊʦʛʦʨʽʯʥʽ ʧʘʛʦʥʠ 

ʩʽʨʫʚʘʪʦ-ʟʝʣʝʥʽ, ʛʦʣʽ, ʚʣʽʪʢʫ ï ʟʝʣʝʥʫʚʘʪʦ- ʘʙʦ ʯʝʨʚʦʥʫʚʘʪʦ-ʙʫʨʽ, ʩʣʘʙʢʦ 

ʦʧʫʰʝʥʽ. ɹʨʫʥʴʢʠ ʚʝʣʠʢʽ, ʪʫʧʽ, ʛʦʣʽ. ʃʠʩʪʢʠ 5ï8 ʩʤ ʫ ʰʠʨʠʥʫ ʽ 8ï11 ʩʤ ʫ 

ʜʦʚʞʠʥʫ, ʨʽʟʥʽ ʟʘ ʬʦʨʤʦʶ, ʥʘʡʯʘʩʪʽʰʝ ï ʦʙʝʨʥʝʥʦ-ʷʡʮʝʚʠʜʥʽ, ʢʦʨʦʪʢʦ-

ʟʘʛʦʩʪʨʝʥʽ, ʟʚʝʨʭʫ ʪʝʤʥʦ-ʟʝʣʝʥʽ, ʟʤʦʨʰʢʫʚʘʪʽ, ʟʥʠʟʫ ʩʽʨʦʧʦʚʩʪʠʩʪʦ ʦʧʫʰʝʥʽ. 

ʏʝʨʝʰʢʠ ï ʜʦ 2 ʩʤ. ʉʝʨʝʞʢʠ ʚʝʣʠʢʽ: ʯʦʣʦʚʽʯʽ ï ʜʦ 6-7 ʩʤ ʫ ʜʦʚʞʠʥʫ, ʘ ʞʽʥʦʯʽ ï 

ʜʦ 10 ʩʤ. ɿʘʚô̫ ʟʴ ʥʘ ʜʦʚʛʽʡ ʥʽʞʮʽ, ʧʦʚʩʪʠʩʪʦ ʦʧʫʰʝʥʘ. ʊʠʯʠʥʦʢ ï ʜʚʽ. 

ɿʫʩʪʨʽʯʘʻʪʴʩʷ ʧʦ ʚʩʽʡ ʋʢʨʘʾʥʽ ʥʘ ʛʘʣʷʚʠʥʘʭ, ʫʟʣʽʩʩʷʭ, ʘ ʪʘʢʦʞ ʚ ʷʢʦʩʪʽ ʧʽʜʣʽʩʢʫ 

ʘʙʦ ʜʨʫʛʦʛʦ ʷʨʫʩʫ ʥʘ ʜʦʩʪʘʪʥʴʦ ʟʚʦʣʦʞʝʥʠʭ, ʘʣʝ ʥʝʟʘʙʦʣʦʯʝʥʠʭ ʤʽʩʮʷʭ 

(ʨʠʩ. 1.12.). 

ɺʝʨʙʘ ʢʦʟʷʯʘ ï ʻʚʨʘʟʽʡʩʴʢʠʡ ʙʦʨʝʘʣʴʥʠʡ ʚʠʜ. ɰʾ ʘʨʝʘʣ ʟʘʡʤʘʻ ɿʘʭʽʜʥʫ ʪʘ 

ʎʝʥʪʨʘʣʴʥʫ ɭʚʨʦʧʫ, ʢʨʽʤ ʧʽʚʜʝʥʥʦʾ ʯʘʩʪʠʥʠ ʇʽʨʝʥʝʡʩʴʢʦʛʦ ʧʽʚʦʩʪʨʦʚʘ ʪʘ 

ɹʘʣʢʘʥ. ʉʭʽʜʥʽʰʝ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʚ ʣʽʩʦʚʠʭ ʪʘ ʣʽʩʦʩʪʝʧʦʚʠʭ ʨʘʡʦʥʘʭ ʉʭʽʜʥʦʾ 

ɭʚʨʦʧʠ, ʉʠʙʽʨʫ ʪʘ ɼʘʣʝʢʦʛʦ ʉʭʦʜʫ, ʚʢʣʶʯʘʶʯʠ ʗʧʦʥʽʶ ʪʘ ʂʘʤʯʘʪʢʫ. ɿʥʘʯʥʠʡ 

ʦʩʪʨʽʚʥʠʡ ʘʨʝʘʣ ʚʠʜʫ ʟʘʡʤʘʻ ʧʽʚʥʽʯ ʄʘʣʦʾ ɸʟʽʾ ʪʘ ʂʘʚʢʘʟ. ʏʝʨʝʟ ʋʢʨʘʾʥʫ 

ʧʽʚʜʝʥʥʘ ʤʝʞʘ ʧʦʰʠʨʝʥʥʷ ʚʠʜʫ ʧʨʦʭʦʜʠʪʴ ʧʨʠʙʣʠʟʥʦ ʧʦ ʣʽʥʽʾ ʄʠʢʦʣʘʾʚï

ɿʘʧʦʨʽʞʞʷïɼʦʥʝʮʴʢ. ʆʩʪʨʽʚʥʠʡ ʘʨʝʘʣ ï ʫ ʛʦʨʘʭ ʂʨʠʤʫ [12, 13, 15, 16, 17]. 

ɺʝʨʙʘ ʢʦʟʷʯʘ ï ʦʜʠʥ ʽʟ ʥʝʙʘʛʘʪʴʦʭ ʚʠʜʽʚ ʨʦʜʫ Salix L., ʘ ʩʝʨʝʜ ʚʽʪʯʠʟʥʷʥʠʭ ʚʝʨʙ 

ï ʧʨʘʢʪʠʯʥʦ ʻʜʠʥʠʡ, ʷʢʠʡ ʟʜʘʪʝʥ ʚʠʪʨʠʤʫʚʘʪʠ ʟʥʘʯʥʝ ʟʘʪʽʥʝʥʥʷ ʽ ʨʦʩʪʠ ʧʽʜ 

ʥʘʤʝʪʦʤ ʜʝʨʝʚʦʩʪʘʥʽʚ. ʗʢ ʰʚʠʜʢʦʨʦʩʣʘ ʫ ʤʦʣʦʜʦʤʫ ʚʽʮʽ ʧʽʦʥʝʨʥʘ ʜʝʨʝʚʥʘ 

ʧʦʨʦʜʘ, ʚʦʥʘ ʚʽʜʽʛʨʘʻ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʬʦʨʤʫʚʘʥʥʽ ʪʘ ʬʫʥʢʮʽʦʥʫʚʘʥʥʽ ʣʽʩʦʚʠʭ 

ʥʘʩʘʜʞʝʥʴ. 

ɺʝʨʙʘ ʢʦʟʷʯʘ ʧʨʠʚʘʙʣʶʻ ʨʽʟʥʠʭ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʜʠʢʦʾ ʬʘʫʥʠ: ʚʽʜ 

ʧʘʨʥʦʢʦʧʠʪʥʠʭ, ʱʦ ʧʦʾʜʘʶʪʴ ʾʾ  ʣʠʩʪʷ ʪʘ ʛʽʣʢʠ, ʜʦ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʢʦʤʘʭ, ʷʢʽ 

ʟʙʠʨʘʶʪʴ ʟ ʩʫʮʚʽʪʴ ʥʝʢʪʘʨ ʽ ʧʠʣʦʢ. ʗʢ ʨʘʥʥʽʡ ʽ ʩʪʘʙʽʣʴʥʠʡ ʤʝʜʦʥʦʩ ʚʦʥʘ ʤʘʻ 

ʚʝʣʠʢʝ ʟʥʘʯʝʥʥʷ ʫ ʙʜʞʽʣʴʥʠʮʪʚʽ. ʄʝʜʦʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʚʝʨʙʠ ʢʦʟʷʯʦʾ ʩʷʛʘʻ 75ï

150 ʢʛ/ʛʘ. ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʙʽʣʷ ʧʘʩʽʢ ʚʚʘʞʘʻʪʴʩʷ ʟʘ ʜʦʮʽʣʴʥʝ ʩʪʚʦʨʶʚʘʪʠ ʾʾ 

ʥʘʩʘʜʞʝʥʥʷ [1, 6, 7].  
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ʈʠʩ. 1.12. ɺʝʨʙʘ ʢʦʟʷʯʘ (Salix caprea L.) 

 

ʇʦʪʫʞʥʽ ʢʦʨʝʥʝʚʽ ʩʠʩʪʝʤʠ ʮʴʦʛʦ ʚʠʜʫ ʟʜʘʪʥʽ ʥʘʜʽʡʥʦ ʟʫʧʠʥʷʪʠ ʝʨʦʟʽʡʥʽ 

ʧʨʦʮʝʩʠ, ʪʦʤʫ ʾʭ ʩʘʜʞʘʁ ʪʴ ʥʘ ʩʭʠʣʘʭ, ʪʘ ʽʥʰʠʭ ʤʽʩʮʷʭ, ʜʝ ʤʦʞʣʠʚʘ ʚʦʜʥʘ ʝʨʦʟʽʷ 

ˇʨʫʥʪʫ [14].  

ɺʝʨʙʘ ʢʦʟʷʯʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʪʘʢʦʞ ʷʢ ʜʝʢʦʨʘʪʠʚʥʘ ʨʦʩʣʠʥʘ [9, 12].). 

ʅʘʧʨʦʚʝʩʥʽ ʜʫʞʝ ʝʬʝʢʪʥʠʡ ʚʠʛʣʷʜ ʤʘʶʪʴ ʾʾ ʢʚʽʪʫʶʯʽ ʟʦʣʦʪʠʩʪʽ "ʢʦʪʠʢʠ". ʂʨʦʥʘ 

ʜʘʥʦʛʦ ʚʠʜʫ ʪʝʞ ʜʦʩʠʪʴ ʜʝʢʦʨʘʪʠʚʥʘ, ʟʘʟʚʠʯʘʡ ʢʫʣʷʩʪʘ, ʨʽʜʰʝ ï ʧʽʨʘʤʽʜʘʣʴʥʘ 

ʘʙʦ ʧʣʘʢʫʯʘ. 

ɼʫʞʝ ʰʠʨʦʢʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʘʻ ʢʦʨʘ ʚʝʨʙʠ ʢʦʟʷʯʦʾ. ɺʦʥʘ ʤʽʩʪʠʪʴ ʚʽʜ 6 

ʜʦ 21 % ʜʫʙʠʣʴʥʠʭ ʨʝʯʦʚʠʥ ʽ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʧʨʠ ʚʠʯʠʥʮʽ ʰʢʫʨ [8, 11, 14]. 

ʉʘʣʽʮʠʥ, ʱʦ ʪʘʢʦʞ ʚʭʦʜʠʪʴ ʜʦ ʩʢʣʘʜʫ ʢʦʨʠ (0,1ï1,0 %) ʻ ʦʩʥʦʚʦʶ ʜʣʷ 

ʚʠʛʦʪʦʚʣʝʥʥʷ ʤʝʜʠʯʥʠʭ ʧʨʝʧʘʨʘʪʽʚ (ʘʩʧʽʨʠʥ, ʙʝʩʘʣʦʣ ʪʦʱʦ). ɺ ʥʘʨʦʜʥʽʡ 

ʤʝʜʠʮʠʥʽ ʥʘʩʪʦʡʢʘ ʢʦʨʠ ʚʞʠʚʘʻʪʴʩʷ ʧʨʠ ʢʘʰʣʽ, ʙʦʣʷʭ, ʣʠʭʦʤʘʥʮʽ, ʩʫʛʣʦʙʦʚʦʤʫ 

ʨʝʚʤʘʪʠʟʤʽ, ʧʦʜʘʛʨʽ, ʤʘʣʷʨʽʾ, ʨʽʟʥʠʭ ʢʨʦʚʦʪʝʯʘʭ ʪʘ ʰʣʫʥʢʦʚʦ-ʢʠʰʢʦʚʠʭ 

ʟʘʭʚʦʨʶʚʘʥʥʷʭ, ʚʽʜʚʘʨ ʢʦʨʠ ï ʧʨʠ ʚʠʩʦʢʽʡ ʪʝʤʧʝʨʘʪʫʨʽ, ʙʦʣʷʭ, ʟʘʧʘʣʝʥʥʷʭ, 

ʮʠʥʟʽ, ʣʠʭʦʤʘʥʮʽ, ʨʦʟʣʘʜʽ ʰʣʫʥʢʘ. ɺʽʜʚʘʨ ʽ ʧʦʨʦʰʦʢ ʢʦʨʠ ï ʷʢ ʟʦʚʥʽʰʥʽʡ ʟʘʩʽʙ 

ʧʨʠ ʚʠʨʘʟʢʘʭ, ʬʫʨʫʥʢʫʣʘʭ, ʢʨʦʚʦʪʝʯʘʭ [18]. ʇʨʠʤʦʯʢʠ ʟ ʚʽʜʚʘʨʫ ʢʦʨʠ ʚʝʨʙʠ 

ʢʦʟʷʯʦʾ ʟʘʩʪʦʩʦʚʫʶʪʴ ʜʣʷ ʣʽʢʫʚʘʥʥʷ ʦʧʽʢʽʚ. ɿ ʣʽʢʫʚʘʣʴʥʦʶ ʤʝʪʦʶ ʚʞʠʚʘʶʪʴ 

ʪʘʢʦʞ ʩʫʮʚʽʪʪʷ ʜʘʥʦʛʦ ʚʠʜʫ, ʧʨʠ ʩʝʨʮʝʚʠʭ ʟʘʭʚʦʨʶʚʘʥʥʷʭ. 

ɼʝʨʝʚʠʥʫ ʚʝʨʙʠ ʢʦʟʷʯʦʾ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʨʽʟʥʠʭ 

ʛʥʫʪʠʭ ʚʠʨʦʙʽʚ, ʷʢ ʙʫʜʽʚʝʣʴʥʠʡ ʤʘʪʝʨʽʘʣ ʽ ʧʘʣʠʚʦ. ʆʜʥʦʨʽʯʥʽ ʧʘʛʦʥʠ ʧʨʠʜʘʪʥʽ 

ʜʣʷ ʧʣʝʪʝʥʥʷ ʛʨʫʙʠʭ ʚʠʨʦʙʽʚ ï ʟʘʛʦʨʦʞ, ʬʘʰʠʥ, ʪʘʨʠ ʪʦʱʦ. 

ʋʞʝ ʚʽʜʥʦʩʥʦ ʜʘʚʥʦ ʚ ʢʨʘʾʥʘʭ ɿʘʭʽʜʥʦʾ ɭʚʨʦʧʠ ʜʝʨʝʚʠʥʫ ʚʝʨʙʠ ʢʦʟʷʯʦʾ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʷʢ ʩʠʨʦʚʠʥʫ ʜʣʷ ʮʝʣʶʣʦʟʥʦ-ʧʘʧʝʨʦʚʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ. 
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ʋ ʧʝʨʩʧʝʢʪʠʚʽ, ʯʝʨʝʟ ʥʘʜʟʚʠʯʘʡʥʦ ʰʚʠʜʢʠʡ ʨʽʩʪ ʫ ʧʝʨʰʽ ʨʦʢʠ, ʤʦʞʣʠʚʝ 

ʚʠʨʦʱʫʚʘʥʥʷ ʮʴʦʛʦ ʚʠʜʫ ʚ ʧʣʘʥʪʘʮʽʡʥʦʤʫ ʨʝʞʠʤʽ, ʟʦʢʨʝʤʘ ï ʜʣʷ ʚʠʨʦʱʫʚʘʥʥʷ 

ʝʥʝʨʛʝʪʠʯʥʦʾ ʩʠʨʦʚʠʥʠ. ʉʝʨʝʜ ʥʝʜʦʣʽʢʽʚ ʩʣʽʜ ʚʽʜʟʥʘʯʠʪʠ ʥʠʟʴʢʫ ʟʜʘʪʥʽʩʪʴ ʜʦ 

ʚʝʛʝʪʘʪʠʚʥʦʛʦ ʨʦʟʤʥʦʞʝʥʥʷ. 

ɺʝʨʙʘ ʧʦʧʝʣʷʩʪʘ (S. cinerea L.) ï ʚʝʨʙʘ ʩʽʨʘ, ʽʚʠʥʘ, ʣʦʟʘ, ʣʦʟʘ ʙʽʣʘ, ʪʘʣ, 

ʪʘʣʴʥʠʢ ʩʠʚʠʡ, ʯʦʨʥʦʪʘʣ, ʯʦʨʥʦʣʦʟ, ʰʠʣʠʛʘ ï ʚʠʩʦʢʠʡ ʢʫʱ, ʟʚʠʯʘʡʥʦ ʜʦ 5 ʤ 

ʟʘʚʚʠʰʢʠ. ʋ ʢʚʘʨʪʘʣʽ 53 ʍʦʪʽʚʩʴʢʦʛʦ ʣʽʩʥʠʮʪʚʘ ɹʦʷʨʩʴʢʦʾ ʣʽʩʦʚʦʾ ʜʦʩʣʽʜʥʦʾ 

ʩʪʘʥʮʽʾ ʤʠ ʩʧʦʩʪʝʨʽʛʘʣʠ ʝʢʟʝʤʧʣʷʨ ʚʠʩʦʪʦʶ 6,9 ʤ. ʇʘʛʦʥʠ ʪʦʚʩʪʽ, ʟ ʪʝʤʥʦ-ʩ̔ ʨʦʶ 

ʞʦʣʦʙʯʘʩʪʦʶ ʢʦʨʦʶ. ʄʦʣʦʜʽ ʧʘʛʦʥʠ ʩʽʨʦʧʦʚʩʪʠʩʪʽ. ʃʠʩʪʢʠ 1,5ï3,0 ʩʤ ʫ 

ʰʠʨʠʥʫ, 5ï12 ʩʤ ʫ ʜʦʚʞʠʥʫ, ʦʙʝʨʥʝʥʦ-ʷʡʮʝʚʠʜʥʽ, ʢʦʨʦʪʢʦ- ʘʙʦ ʜʦʚʛʦ-ʟʘʛʦʩʪʨʝʥʽ 

ʟ ʥʘʡʙʽʣʴʰʦʶ ʰʠʨʠʥʦʶ ʚʠʱʝ ʩʝʨʝʜʠʥʠ, ʟʚʝʨʭʫ ʪʝʤʥʦ-ʟʝʣʝʥʽ, ʟʥʠʟʫ ʩʚʽʪʣʽʰʽ, ʟ 

ʦʙʦʭ ʙʦʢʽʚ ʧʦʚʩʪʠʩʪʦ ʦʧʫʰʝʥʽ. ʏʝʨʝʰʢʠ ï ʜʦ 1 ʩʤ, ʦʧʫʰʝʥʽ. ʇʨʠʣʠʩʪʢʠ ï 

ʟʫʙʯʘʩʪʽ, ʢʦʨʦʪʰʽ ʥʽʞ ʯʝʨʝʰʦʢ. ʉʝʨʝʞʢʠ ï ʜʦ 4 ʩʤ ʫ ʜʦʚʞʠʥʫ. ɿʘʚôʷʟʴ ï 

ʧʦʚʩʪʠʩʪʘ. ʊʠʯʠʥʦʢ ï ʜʚʽ. ʎʚʽʪʝ ʜʦ ʨʦʟʧʫʩʢʘʥʥʷ ʣʠʩʪʷ ï ʫ ʙʝʨʝʟʥʽ-ʢʚʽʪʥʽ 

(ʨʠʩ. 1.13.). 

 

 
ʈʠʩ. 1.13. ɺʝʨʙʘ ʧʦʧʝʣʷʩʪʘ (Salix cinerea L.) 

 

ʈʦʩʪʝ, ʷʢ ʧʨʘʚʠʣʦ, ʫ ʚʠʛʣʷʜʽ ʩʫʮʽʣʴʥʠʭ ʟʘʨʦʩʪʝʡ ʥʘ ʙʝʨʝʛʘʭ ʨʽʯʢʦʚʠʭ 

ʩʪʘʨʠʮʴ, ʦʢʨʘʾʥʘʭ ʥʠʟʦʚʠʭ ʪʘ ʧʝʨʝʭʽʜʥʠʭ ʙʦʣʽʪ, ʚʦʣʦʛʠʭ ʣʫʢʘʭ ʪʘ ʽʥʰʠʭ 

ʤʘʣʦʧʨʦʪʦʯʥʠʭ ʚʦʣʦʛʠʭ ʤʽʩʮʷʭ. ʆʜʥʘ ʟ ʥʘʡʧʦʰʠʨʝʥʽʰʠʭ ʚʝʨʙ ʋʢʨʘʾʥʠ. ʈʘʟʦʤ ʟ 

ʪʨʠʪʠʯʠʥʢʦʚʦʶ ʽ ʛʦʩʪʨʦʣʠʩʪʦʶ ʩʢʣʘʜʘʻ ʦʩʥʦʚʥʠʡ ʬʦʥ ʯʘʛʘʨʥʠʢʦʚʦʾ 

ʨʦʩʣʠʥʥʦʩʪʽ ʟʘʧʣʘʚ ʪʘ ʽʥʰʠʭ ʜʦʩʪʘʪʥʴʦ ʟʚʦʣʦʞʝʥʠʭ ʤʽʩʮʝʟʨʦʩʪʘʥʴ ʥʘ ʚʩʽʡ 

ʪʝʨʠʪʦʨʽʾ ʢʨʘʾʥʠ. 
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ɺʝʨʙʘ ʧʦʧʝʣʷʩʪʘ ï ʻʚʨʦʧʝʡʩʴʢʦ-ʟʘʭʽʜʥʦʩʠʙʽʨʩʴʢʠʡ ʙʦʨʝʘʣʴʥʠʡ ʚʠʜ. 

ɸʨʝʘʣ ʾʾ ʦʭʦʧʣʶʻ ʇʽʚʜʝʥʥʦ-ʉʭʽʜʥʫ ɸʥʛʣʽʶ, ʉʭʽʜʥʫ ʌʨʘʥʮʽʶ, ɯʪʘʣʽʶ, ʢʨʽʤ 

ʧʽʚʜʝʥʥʦʾ ʯʘʩʪʠʥʠ ʪʘ ʦʩʪʨʦʚʽʚ, ɹʘʣʢʘʥʩʴʢʠʡ ʧʽʚʦʩʪʨʽʚ, ʚʩʶ ʉʝʨʝʜʥʶ ʪʘ ʉʭʽʜʥʫ 

ɭʚʨʦʧʫ, ʢʨʽʤ ʇʽʚʥʽʯʥʦʾ ʉʢʘʥʜʠʥʘʚʽʾ, ʙʘʩʝʡʥʫ ʨʽʯʢʠ ʇʝʯʦʨʠ ʪʘ ʅʠʞʥʴʦʾ ɺʦʣʛʠ. ɺ 

ɸʟʽʾ ʚʝʨʙʘ ʧʦʧʝʣʷʩʪʘ ʨʦʩʪʝ ʚ ʙʘʩʝʡʥʘʭ ʋʨʘʣʫ ʡ ʆʙʽ: ʩʝʨʝʜʥʷ ʪʘ ʚʝʨʭʥʷ ʯʘʩʪʠʥʠ, 

ɿʘʙʘʣʭʘʰʰʷ, ʅʠʞʥʷ ʪʘ ʉʝʨʝʜʥʷ ʉʠʨʜʘʨôʷ [12, 13, 15, 16, 17]. ɿʘʨʦʩʪʽ ʚʝʨʙʠ 

ʧʦʧʝʣʷʩʪʦʾ ï ʦʩʥʦʚʥʠʭ ʦʙôʻʢʪ ʟʘʛʦʪʽʚʣʽ ʚʝʨʙʦʚʦʾ ʢʦʨʠ. ɺʤʽʩʪ ʪʘʥʽʜʽʚ ʫ ʥʽʡ 

ʩʪʘʥʦʚʠʪʴ ʚʽʜ 9 ʜʦ 17 %. ɼʝʨʝʚʠʥʘ ʤʽʩʪʠʪʴ ʜʦ 52,7 % ʮʝʣʶʣʦʟʠ, 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʪʘʢʦʞ ʥʘ ʧʘʣʠʚʦ, ʘ  ʦʜʥʦʨʽʯʥʽ ʧʘʛʦʥʠ ï ʥʘ ʛʨʫʙʝ ʧʣʝʪʠʚʦ. 

ʃʽʪʥʽ ʧʘʛʦʥʠ ʟ ʣʠʩʪʷʤ ï ʢʦʨʤ ʜʣʷ ʩʚʽʡʩʴʢʠʭ ʪʘ ʜʠʢʠʭ ʪʚʘʨʠʥ. ɺʝʨʙʘ ʧʦʧʝʣʷʩʪʘ 

ʦʜʠʥ ʟ ʥʘʡʢʨʘʱʠʭ ʨʘʥʥʽʭ ʤʝʜʦʥʦʩʽʚ [6, 7]. ʄʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʜʣʷ 

ʟʘʢʨʽʧʣʝʥʥʷʥʥʷ ʙʝʨʝʛʽʚ ʚʦʜʦʡʤ, ʛʨʝʙʝʣʴ, ʘ ʪʘʢʦʞ ʜʣʷ ʚʠʨʦʱʫʚʘʥʥʷ ʚ ʧʘʨʢʘʭ ʥʘ 

ʧʦʥʠʞʝʥʠʭ ʤʽʩʮʷʭ. ʂʫʣʴʪʠʚʫʻʪʴʩʷ ʚ ʙʦʪʘʥʽʯʥʠʭ ʩʘʜʘʭ ʪʘ ʧʘʨʢʘʭ ʂʠʻʚʘ, ʃʴʚʦʚʘ 

ʪʘ ʊʨʦʩʪʷʥʮʷ [9]. 

ɺʝʨʙʘ ʧʫʨʧʫʨʦʚʘ (S. purpurea L.) ï ʚʝʨʙʘ ʯʝʨʚʦʥʘ, ʚʝʨʙʘ ʙʘʛʨʷʥʘ, 

ʚʝʨʙʦʣʽʟ ʯʝʨʚʦʥʠʡ, ʚʝʨʙʘ ʨʦʢʠʪʠʥʘ, ʞʦʚʪʦʣʦʟ, ʞʦʚʪʦʣʦʟʥʠʢ, ʟʘʚʝʨʙ, ʟʘʨʽʥʢʘ, 

ʪʘʣʴʥʠʢ, ʰʝʣʶʛ, ʰʝʣʶʛʘ) ï ʩʝʨʝʜʥʴʦʾ ʚʝʣʠʯʠʥʠ ʢʫʱ, ʨʽʜʰʝ ï ʥʝʚʝʣʠʯʢʝ ʜʝʨʝʚʮʝ 

ʚʠʩʦʪʦʶ 6ï8 ʤ. ʇʘʛʦʥʠ ʜʦʚʛʽ, ʛʥʫʯʢʽ, ʟʘʚʞʜʠ ʛʦʣʽ. ʂʦʨʘ ʟʩʝʨʝʜʠʥʠ ʣʠʤʦʥʥʦ-

ʞʦʚʪʘ, ʟʟʦʚʥʽ ʥʝʨʽʜʢʦ ʚʢʨʠʪʘ ʩʠʟʠʤ ʥʘʣʴʦʪʦʤ. ɹʨʫʥʴʢʠ ʤʘʣʝʥʴʢʽ, ʞʦʚʪʫʚʘʪʽ ʘʙʦ 

ʙʫʨʽ, ʛʦʣʽ, ʥʝʨʽʜʢʦ ʩʫʧʨʦʪʠʚʥʽ. ʃʠʩʪʢʠ ï 1,0ï1,5 ʩʤ ʫ ʰʠʨʠʥʫ, 3-12 ʩʤ ʫ 

ʜʦʚʞʠʥʫ, ʪʦʥʢʽ, ʟʚʦʨʦʪʥʦ-ʣʽʥʽʡʥʦ-ʣʘʥʮʝʪʥʽ ʟ ʥʘʡʙʽʣʴʰʦʶ ʰʠʨʠʥʦʶ ʚʠʱʝ 

ʩʝʨʝʜʠʥʠ, ʩʠʟʫʚʘʪʦ-ʟʝʣʝʥʽ, ʮʽʣʦʢʨʘʾ. ʏʝʨʝʰʢʠ ï ʜʦ 0,5 ʩʤ, ʛʦʣʽ. ʇʨʠʣʠʩʪʢʽʚ 

ʯʘʩʪʦ ʥʝ ʙʫʚʘʻ (ʨʠʩ. 1.14).  

ʉʝʨʝʞʢʠ ï ʩʠʜʷʯʽ, ʜʦ 3 ʩʤ ʫ ʜʦʚʞʠʥʫ. ɿʘʚôʷʟʴ ï ʰʦʚʢʦʚʠʩʪʘ. ʊʠʯʠʥʦʢ ï 

ʜʚʽ, ʱʦ ʟʨʦʩʣʠʩʷ ʥʽʞʢʘʤʠ, ʧʠʣʴʥʠʢʠ ï ʧʫʨʧʫʨʦʚʽ. ɺʝʨʙʘ ʧʫʨʧʫʨʦʚʘ 

ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʚ ʧʨʠʨʫʩʣʦʚʽʡ ʯʘʩʪʠʥʽ ʟʘʧʣʘʚ ʨʽʯʦʢ, ʘʙʦ ʥʘ ʨʽʯʢʦʚʠʭ ʦʩʪʨʦʚʘʭ. ʄʠ 

ʪʘʢʦʞ ʩʧʦʩʪʝʨʽʛʘʣʠ ʾʾ ʥʘ ʙʽʜʥʠʭ ʽ ʩʫʭʠʭ ˇʨʫʥʪʘʭ ʧʦʟʘ ʟʘʧʣʘʚʦʶ. ɺ ʫʤʦʚʘʭ 

ʟʘʩʪʽʡʥʦʛʦ ʟʚʦʣʦʞʝʥʥʷ ʥʝ ʨʦʩʪʝ. ʆʩʥʦʚʥʽ ʤʽʩʮʝʟʥʘʭʦʜʞʝʥʥʷ ʧʨʠʫʨʦʯʝʥʽ ʜʦ 

ʙʘʩʝʡʥʫ ʨʽʢʠ ɼʥʽʩʪʝʨ. 

ʇʨʠʨʦʜʥʠʡ ʘʨʝʘʣ ʚʝʨʙʠ ʧʫʨʧʫʨʦʚʦʾ ʟʘʡʤʘʻ ʇʽʚʥʽʯʥʫ ɸʬʨʠʢʫ, ʚʩʶ 

ɿʘʭʽʜʥʫ ʪʘ ʎʝʥʪʨʘʣʴʥʫ ɭʚʨʦʧʫ, ʟʘ ʚʠʥʷʪʢʦʤ ʘʪʣʘʥʪʠʯʥʦʛʦ ʫʟʙʝʨʝʞʞʷ 

ʇʦʨʪʫʛʘʣʽʾ, ʌʨʘʥʮʽʾ, ʙʽʣʴʰʦʾ ʯʘʩʪʠʥʠ ɹʨʠʪʘʥʩʴʢʠʭ ʦʩʪʨʦʚʽʚ, ɼʘʥʽʾ ʪʘ ɹʘʣʢʘʥ. 

ʇʽʚʥʽʯʥʦ-ʩʭʽʜʥʘ ʤʝʞʘ ʧʦʰʠʨʝʥʥʷ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʇʽʚʥʽʯʥʫ ʃʘʪʚʽʶ ʪʘ 

ʇʽʚʜʝʥʥʦ-ʉʭʽʜʥʫ ɽʩʪʦʥʽʶ ʽ ʜʦʩʷʛʘʻ ʦʢʦʣʠʮʴ ʇʩʢʦʚʘ. ɼʘʣʽ ʥʘ ʩʭʦʜʽ ʧʦʰʠʨʝʥʘ ʥʘ 

ʟʥʘʯʥʽʡ ʯʘʩʪʠʥʽ ɹʽʣʦʨʫʩʽ ʪʘ ʻ ʟʚʠʯʘʡʥʦʶ ʨʦʩʣʠʥʦʶ ʜʣʷ ʃʽʩʦʩʪʝʧʫ ʪʘ ʉʪʝʧʫ 

ʋʢʨʘʾʥʠ ʪʘ ʈʦʩʽʡʩʴʢʦʾ ʌʝʜʝʨʘʮʽʾ [2, 12, 13, 14]. 

ɺʝʨʙʘ ʧʫʨʧʫʨʦʚʘ ʮʽʥʠʪʴʩʷ ʟʘ ʜʦʚʛʽ ʪʦʥʢʽ ʧʨʫʪʠ, ʷʢʽ ʚ ʦʯʠʱʝʥʦʤʫ ʚʽʜ ʢʦʨʠ 

ʚʠʛʣʷʜʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʥʘʡʪʦʥʰʠʭ ʚʠʩʦʢʦʷʢʽʩʥʠʭ 

ʧʣʝʪʝʥʠʭ ʚʠʨʦʙʽʚ. ɿ ʥʝʦʯʠʱʝʥʦʛʦ (ʟʝʣʝʥʦʛʦ) ʧʨʫʪʫ ʚʠʛʦʪʦʚʣʷʶʪʴ ʪʘʢʦʞ 

ʨʠʙʦʣʦʚʥʽ ʟʥʘʨʷʜʜʷ. ʂʦʨʘ ʤʽʩʪʠʪʴ ʙʘʛʘʪʦ ʩʘʣʽʮʠʥʫ ï ʜʦ 5,2 %, ʪʘʥʽʜʽʚ ï ʚʽʜ 5 ʜʦ 

9 %. 
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ʈʠʩ. 1.14. ɺʝʨʙʘ ʧʫʨʧʫʨʦʚʘ (Salix purpurea L.) 
 

ʋ ʥʘʨʦʜʥʽʡ ʤʝʜʠʮʠʥʽ ʚʽʜʚʘʨ ʢʦʨʠ ʤʦʣʦʜʠʭ ʧʘʛʦʥʽʚ ʚʞʠʚʘʶʪʴ, ʷʢ 

ʚôʷʞʫʯʠʡ, ʛʝʤʦʩʪʘʪʠʯʥʠʡ, ʜʝʟʠʥʬʽʢʫʶʯʠʡ ʽ ʜʽʫʨʝʪʠʯʥʠʭ ʟʘʩʽʙ, ʘ ʚʘʥʥʠ ʟ ʚʽʜʚʘʨʫ 

ʨʝʢʦʤʝʥʜʫʶʪʴ ʜʣʷ ʭʚʦʨʠʭ ʥʘ ʚʘʨʠʢʦʟʥʝ ʨʦʟʰʠʨʝʥʥʷ ʚʝʥ. ʇʦʨʦʰʦʢ ʟ ʢʦʨʠ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʷʢ ʧʨʠʩʠʧʢʫ ʧʨʠ ʢʨʦʚʦʪʝʯʘʭ. ɺʝʨʙʘ ʧʫʨʧʫʨʦʚʘ ʟʜʘʚʥʘ ʽ ʰʠʨʦʢʦ 

ʢʫʣʴʪʠʚʫʻʪʴʩʷ, ʦʩʦʙʣʠʚʦ ʚ ʉʝʨʝʜʥʽʡ ɭʚʨʦʧʽ ʜʣʷ ʦʜʝʨʞʘʥʥʷ ʧʨʫʪʘ, ʘ ʪʘʢʦʞ ʷʢ 

ˇʨʫʥʪʦʟʘʭʠʩʥʘ ʨʦʩʣʠʥʘ [5, 14]. ɼʫʞʝ ʜʝʢʦʨʘʪʠʚʥʠʡ ʢʫʱ, ʘʣʝ ʨʽʜʢʦ 

ʢʫʣʴʪʠʚʫʻʪʴʩʷ ʚ ʪʘʢʽʡ ʷʢʦʩʪʽ [9]. ɿʘʩʣʫʛʦʚʫʻ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʩʝʣʝʢʮʽʡʥʠʭ 

ʜʦʩʣʽʜʞʝʥʥʷʭ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʚʽʜʥʦʩʥʦ ʧʦʩʫʭʦʩʪʽʡʢʠʭ ʬʦʨʤ ʜʣʷ ʚʠʨʦʱʫʚʘʥʥʷ ʥʘ 

ʝʥʝʨʛʝʪʠʯʥʠʭ ʧʣʘʥʪʘʮʽʷʭ. 

ɺʝʨʙʘ ʧʨʫʪʦʚʠʜʥʘ (S. viminalis L.) ï ʚʝʨʙʘ ʣʦʟʘ, ʚʝʨʙʦʣʽʟ, ʚʝʨʙʘ 

ʢʦʥʦʧʣʷʥʘ, ʙʽʣʦʪʘʣʴ, ʚʝʨʙʘ ʚʝʪʣʠʥʘ, ʚʝʨʙʠʥʝʮʴ, ʚʠʪʚʘ, ʚôʷʟʠʥʥʠʢ, ʢʫʟʦʚʠʮʷ, 

ʚʝʨʙʘ ʣʦʟʦʚʘ, ʚʝʨʙʘ ʢʦʰʠʢʦʚʘ, ʣʦʟʠʥʘ, ʣʫʛ, ʣʫʛʦʚʠʥʘ, ʣʫʞʠʥʘ, ʪʘʣʘʞʯʘʥʠʢ ï 

ʚʠʩʦʢʠʡ ʢʫʱ, ʘʙʦ ʢʫʱʦʧʦʜʽʙʥʝ ʜʝʨʝʚʮʝ ʜʦ 6ï8 ʤ ʫ ʚʠʩʦʪʫ. ʇʘʛʦʥʠʪ ï ʜʦʚʛʽ, 

ʛʥʫʯʢʽ, ʩʽʨʫʚʘʪʦ ʘʙʦ ʞʦʚʪʫʚʘʪʦ-ʟʝʣʝʥʽ, ʛʦʣʽ, ʥʘ ʚʝʨʭʽʚʮʽ ʩʠʣʴʥʦ ʦʧʫʰʝʥʽ. 

ɹʨʫʥʴʢʠ ʧʨʠʣʷʛʘʶʪʴ ʜʦ ʧʘʛʦʥʘ, ʩʧʣʶʩʥʫʪʽ, ʽʟ ʟʘʛʥʫʪʠʤ ʢʽʥʯʠʢʦʤ, ʩʽʨʫʚʘʪʦ-

ʦʧʫʰʝʥʽ. ʃʠʩʪʢʠ ʚʫʟʴʢʽ, ʣʽʥʽʡʥʦ-ʣʘʥʮʝʪʥʽ, ʰʠʨʠʥʦʶ 1ï2 ʩʤ, ʜʦʚʞʠʥʦʶ 12ï20 

ʩʤ, ʜʦʚʛʦ-ʟʘʛʦʩʪʨʝʥʽ, ʮʽʣʦʢʨʘʾ, ʟʚʝʨʭʫ ʪʝʤʥʦ-ʟʝʣʝʥʽ ʛʦʣʽ, ʟʥʠʟʫ ʤʘʡʞʝ ʙʽʣʽ, 

ʰʦʚʢʦʚʠʩʪʦ-ʦʧʫʰʝʥʽ. ʏʝʨʝʰʢʠ ʜʦʚʞʠʥʦʶ ʜʦ 1 ʩʤ, ʦʧʫʰʝʥʽ. ʇʨʠʣʠʩʪʢʠ 

ʠhʣʦʧʦʜʽʙʥ̔, ʟʘʣʦʟʠʩʪʦ-ʟʫʙʯʘʩʪʽ (ʨʠʩ. 1.15.). 
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ʈʠʩ. 1.15. ɺʝʨʙʘ ʧʨʫʪʦʚʠʜʥʘ (Salix viminalis L.) 

 

ʉʝʨʝʞʢʠ ʩʠʜʷʯʽ, ʜʦ 6 ʩʤ ʫ ʜʦʚʞʠʥʫ. ɿʘʚôʷʟʴ ʛʫʩʪʦ-ʰʦʚʢʦʚʠʩʪʦ-ʦʧʫʰʝʥʘ. 

ʊʠʯʠʥʦʢ ï ʜʚʽ. ʎʚʽʪʝ ʦʜʥʦʯʘʩʥʦ ʟ ʨʦʟʧʫʩʢʘʥʥʷʤ ʣʠʩʪʷ ʫ ʙʝʨʝʟʥʽ-ʢʚʽʪʥʽ.  

ɿʘʩʝʣʷʻ, ʚ ʦʩʥʦʚʥʦʤʫ, ʧʨʠʨʫʩʣʦʚʫ ʯʘʩʪʠʥʫ ʟʘʧʣʘʚ. ɿʨʽʜʢʘ ʨʦʩʪʝ ʪʘʢʦʞ ʧʦ 

ʢʘʥʘʚʘʭ, ʣʫʢʘʭ, ʥʘʩʠʧʘʭ ʪʦʱʦ. ʅʝʨʽʜʢʦ ʪʨʘʧʣʷʻʪʴʩʷ ʥʘ ʇʦʣʽʩʩʽ ʪʘ ʚ ʃʽʩʦʩʪʝʧʫ, 

ʨʽʜʰʝ ï ʚ ʧʽʚʜʝʥʥʠʭ ʨʘʡʦʥʘʭ.  

ɺʝʨʙʘ ʧʨʫʪʦʚʠʜʥʘ ï ʻʚʨʘʟʽʡʩʴʢʠʡ ʙʦʨʝʘʣʴʥʠʡ ʚʠʜ, ʘʨʝʘʣ ʷʢʦʛʦ ʟʘʡʤʘʻ 

ʉʝʨʝʜʥʶ ɭʚʨʦʧʫ (ʚʽʜʩʫʪʥʷ ʥʘ ʇʽʨʝʥʝʡʩʴʢʦʤʫ, ɸʧʝʥʥʽʥʩʴʢʦʤʫ, ɹʘʣʢʘʥʩʴʢʦʤʫ, 

ʉʢʘʥʜʠʥʘʚʩʴʢʦʤʫ ʧʽʚʦʩʪʨʦʚʘʭ ʪʘ ʚ ɼʘʥʽʾ). ʅʘ ʩʭʽʜ ʧʦʰʠʨʝʥʘ ʘʞ ʜʦ ʨʽʯʦʢ ʃʝʥʘ ʽ 

ɸʣʜʘʥ, ʚʽʜ ʚʝʨʭʥʴʦʾ ʤʝʞʽ ʣʽʩʦʚʦʾ ʟʦʥʠ ʜʦ ʤʝʞʽ ʉʪʝʧʫ. ʇʦ ʜʦʣʠʥʘʭ ʨʽʯʦʢ 

ʜʦʭʦʜʠʪʴ ʜʦ ʪʫʥʜʨʠ ʪʘ ʥʘʧʽʚʧʫʩʪʝʣʴ. ɺ ʋʢʨʘʾʥʽ ʧʦʰʠʨʶʻʪʴʩʷ ʥʘ ʧʽʚʜʝʥʴ ʜʦ ʣʽʥʽʾ 

ʍʘʨʢʽʚïʏʝʨʢʘʩʠïɹʘʣʪʘ [15, 17]. 

ɺʝʨʙʘ ʧʨʫʪʦʚʠʜʥʘ ʚ ʋʢʨʘʾʥʽ ʟʜʘʚʥʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ, ʷʢ ʤʘʪʝʨʽʘʣ ʜʣʷ 

ʧʣʝʪʽʥʥʷ ʢʦʰʠʢʽʚ, ʪʦʤʫ ʙʽʣʴʰ ʚʽʜʦʤʘ ʧʽʜ ʥʘʟʚʦʶ "ʢʦʰʠʢʦʚʘ ʣʦʟʘò. ʈʽʟʥʽ ʩʦʨʪʠ 

ʪʘ ʛʽʙʨʠʜʠ ʾʾ ʢʫʣʴʪʠʚʫʶʪʴʩʷ ʜʣʷ ʦʜʝʨʞʘʥʥʷ ʚʠʩʦʢʦʷʢʽʩʥʦʛʦ ʧʨʫʪʘ [5, 14]. ʇʨʫʪʠ 

ʟ ʧʨʠʨʦʜʥʠʭ ʟʘʨʦʩʪʝʡ ʧʨʠʜʘʪʥʽ ʚ ʦʩʥʦʚʥʦʤʫ  ʣʠʰʝ ʜʣʷ ʛʨʫʙʦʛʦ ʧʣʝʪʽʥʥʷ, ʙʦ ʻ 

ʚʽʜʥʦʩʥʦ ʣʘʤʢʠʤʠ. ʂʦʨʘ ʢʦʨʽʥʥʷ ʽ ʥʘʜʟʝʤʥʦʾ ʯʘʩʪʠʥʠ ʤʽʩʪʠʪʴ ʙʘʛʘʪʦ ʜʫʙʠʣʴʥʠʭ 

ʨʝʯʦʚʠʥ (ʚʽʜʧʦʚʽʜʥʦ 18,4 ʽ 14,5 %) ʽ ʜʫʞʝ ʙʘʛʘʪʦ ʩʘʣʽʮʠʥʫ ï ʜʦ 5,17 %. [14, 18]. 

ʋ ʥʘʨʦʜʥʽʡ ʤʝʜʠʮʠʥʽ ʧʦʨʦʰʦʢ ʢʦʨʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʷʢ ʧʨʠʩʠʧʢʫ ʧʨʠ 

ʢʨʦʚʦʪʝʯʘʭ, ʘ ʚʽʜʚʘʨ ʽ ʥʘʩʪʦʡʢʫ ï ʜʣʷ ʣʽʢʫʚʘʥʥʷ ʨʽʟʥʠʭ ʭʚʦʨʦʙ. ʅʘʩʘʜʞʝʥʥʷ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʬʽʪʦʤʝʣʽʦʨʘʮʽʾ ʟʘʙʦʣʦʯʝʥʠʭ ʤʽʩʮʴ, ʘ ʪʘʢʦʞ, ʷʢ ʭʦʨʦʰʠʡ 

ʟʘʩʽʙ ʧʨʦʪʠ ʝʨʦʟʽʾ ʙʝʨʝʛʽʚ ʚʦʜʦʡʤ. ʈʘʥʥʽʡ ʤʝʜʦʥʦʩ, ʜʝʢʦʨʘʪʠʚʥʘ ʨʦʩʣʠʥʘ [9, 10]. 
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ɺʝʨʙʘ ʛʦʩʪʨʦʣʠʩʪʘ (S. acutifolia Willd.) ï ʰʝʣʶʛʘ ʯʝʨʚʦʥʘ, ʚʝʨʙʘ ʽʥʝʾʩʪʘ, 

ʢʨʘʩʥʦʣʦʟ, ʢʨʘʩʥʦʪʘʣʴ, ʣʦʟʘ ʢʨʘʩʥʘ, ʣʦʟʘ ʟʘʜʥʽʧʨʦʚʩʴʢʘ, ʰʝʣʶʛ, ʰʝʣʶʞʠʥʘ) ï 

ʚʠʩʦʢʠʡ ʢʫʱ, ʘʙʦ ʜʝʨʝʚʦ ʜʦ 12 ʤ ʫ ʚʠʩʦʪʫ. ʇʘʛʦʥʠ ʜʦʚʛʽ, ʪʦʥʢʽ, ʪʝʤʥʦ-ʯʝʨʚʦʥʽ 

ʘʙʦ ʯʝʨʚʦʥʦ-ʙʫʨʽ, ʚʢʨʠʪʽ ʛʦʣʫʙʫʚʘʪʠʤ ʚʦʩʢʦʚʠʤ ʥʘʣʴʦʪʦʤ ʘʙʦ ʙʝʟ ʥʴʦʛʦ. 

ɹʨʫʥʴʢʠ ʪʝʤʥʦ-ʯʝʨʚʦʥʽ, ʛʦʣʽ, ʧʨʠʣʷʛʘʶʪʴ ʜʦ ʧʘʛʦʥʘ. ʃʠʩʪʢʠ ʣʽʥʽʡʥʦ-ʣʘʥʮʝʪʥʽ, 

ʜʦʚʛʦ-ʟʘʛʦʩʪʨʝʥʽ, ʰʠʨʠʥʦʶ 0,5ï1,5 ʩʤ, ʜʦʚʞʠʥʦʶ 6ï14 ʩʤ, ʟʘʣʦʟʠʩʪʦ-ʧʠʣʴʯʘʩʪʽ, 

ʛʦʣʽ, ʙʣʠʩʢʫʯʽ, ʟʥʠʟʫ ʙʣʽʜʦ-ʟʝʣʝʥʽ. ʏʝʨʝʰʢʠ ï ʜʦ 1,5 ʩʤ ʫ ʜʦʚʞʠʥʫ, ʯʝʨʚʦʥʫʚʘʪʽ. 

ʇʨʠʣʠʩʪʢʠ ï ʣʘʥʮʝʪʥʽ, ʛʦʩʪʨʽ, ʧʠʣʯʘʩʪʽ. ʉʝʨʝʞʢʠ ï ʩʠʜʷʯʽ, ʜʦ 3,5 ʩʤ ʫ ʜʦʚʞʠʥʫ. 

ɿʘʚôʷʟʴ ï ʛʦʣʘ. ʊʠʯʠʥʦʢ ï ʜʚʽ. ʎʚʽʪʝ ʫ ʙʝʨʝʟʥʽ-ʢʚʽʪʥʽ, ʧʣʦʜʦʥʦʩʠʪʴ ʫ ʪʨʘʚʥʽ (ʨʠʩ. 1.16.). 
 

 
 

ʈʠʩ. 1.16. ɺʝʨʙʘ ʛʦʩʪʨʦʣʠʩʪʘ (Salix acutifolia Willd.)  
 

ʆʜʥʘ ʟ ʥʘʡʧʦʰʠʨʝʥʽʰʠʭ ʚ ʋʢʨʘʾʥʽ ʚʝʨʙ (ʢʨʽʤ ʧʽʚʜʝʥʥʦ-ʟʘʭʽʜʥʠʭ 

ʦʙʣʘʩʪʝʡ). ɺʽʜʜʘʻ ʧʝʨʝʚʘʛʫ ʧʽʱʘʥʠʤ ˇʨʫʥʪʘʤ. ʅʘʡʢʨʘʱʽ ʫʤʦʚʠ ʜʣʷ ʨʦʩʪʫ ï ʚ 

ʧʨʠʨʫʩʣʦʚʽʡ ʯʘʩʪʠʥʽ ʟʘʧʣʘʚʠ, ʘʣʝ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʯʘʩʪʦ ʧʦʟʘ ʟʘʧʣʘʚʦʶ: ʦʙʘʙʽʯ 

ʜʦʨʽʛ, ʥʘ ʥʘʩʠʧʘʭ, ʫʟʣʽʩʩʷʭ ʪʦʱʦ.  

ɺʝʨʙʘ ʛʦʩʪʨʦʣʠʩʪʘ ï ʩʭʽʜʥʦ-ʻʚʨʦʧʝʡʩʴʢʠʡ ʙʦʨʝʘʣʴʥʠʡ ʚʠʜ. ɰʾ ʘʨʝʘʣ 

ʟʘʡʤʘʻ ʙʘʩʝʡʥ ʚʝʨʭʥʴʦʾ ʪʘ ʩʝʨʝʜʥʴʦʾ ʪʝʯʽʡ ʇʽʚʥʽʯʥʦʾ ɼʚʽʥʠ, ʄʘʣʦʟʝʤʝʣʴʩʴʢʫ 

ʪʫʥʜʨʫ, ʚʝʨʭʥʶ ʇʝʯʦʨʫ, ʙʘʩʝʡʥ ɺʦʣʛʠ, ʟʘ ʚʠʥʷʪʢʦʤ ʨʽʯʢʠ ɹʽʣʦʾ), ʩʝʨʝʜʥʽʡ ʪʘ 

ʥʠʞʥʽʡ ɼʦʥ, ɼʦʥʝʮʴ ʪʘ ʽʥʰʽ ʨʽʯʢʠ ʇʨʠʘʟʦʚôʷ, ʅʠʞʥʽʡ ʪʘ ʉʝʨʝʜʥʽʡ ɼʥʽʧʨʦ ʟ 

ʧʨʠʪʦʢʘʤʠ, ʚʢʣʶʯʘʶʯʠ ʙʘʩʝʡʥ ʇʨʠʧôʷʪʽ, ʧʦ ʪʝʯʽʾ ɿʘʭʽʜʥʦʛʦ ɹʫʛʫ ʟʘʭʦʜʠʪʴ ʥʘ 

ʪʝʨʠʪʦʨʽʶ ʇʦʣʴʱʽ. ʇʽʚʜʝʥʥʦ-ʩʭʽʜʥʘ ʯʘʩʪʠʥʘ ʘʨʝʘʣʫ ʦʭʦʧʣʶʻ ʧʽʩʢʠ ɿʘʭʽʜʥʦʛʦ 

ʂʘʟʘʭʩʪʘʥʫ ʤʘʡʞʝ ʜʦ ɸʨʘʣʴʩʴʢʦʛʦ ʤʦʨʷ. ɺ ʂʨʠʤʫ ʚʝʨʙʘ ʛʦʩʪʨʦʣʠʩʪʘ ʥʝ 

ʟʫʩʪʨʽʯʘʻʪʴʩʷ [12, 13, 15, 16, 17]. 

ɺʝʨʙʘ ʛʦʩʪʨʦʣʠʩʪʘ ʟʜʘʚʥʘ ʜʫʞʝ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ 

ʟʘʢʨʽʧʣʝʥʥʷ ʨʫʭʦʤʠʭ ʧʽʩʢʽʚ. ɼʣʷ ʧʣʝʪʽʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʥʝ ʪʽʣʴʢʠ ʧʘʛʦʥʠ, ʘ 
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ʪʘʢʦʞ ʽ ʢʦʨʽʥʥʷ, ʷʢʝ ʜʦʩʷʛʘʻ ʜʦ 10ï15 ʤ ʫ ʜʦʚʞʠʥʫ. ɺʝʨʙʘ ʛʦʩʪʨʦʣʠʩʪʘ ï 

ʜʨʫʛʦʩʦʨʪʥʠʡ ʜʫʙʠʪʝʣʴ: ʫ ʢʦʨʽ ʚʽʜ 5 ʜʦ 9 % ʪʘʥʽʜʽʚ. ʃʠʩʪʷ ʽ ʣʽʪʥʽ ʧʘʛʦʥʠ ï ʢʦʨʤ 

ʜʣʷ ʪʚʘʨʠʥ. ʍʦʨʦʰʠʡ ʤʝʜʦʥʦʩ, ʜʝʢʦʨʘʪʠʚʥʘ ʨʦʩʣʠʥʘ [9, 10, 11]. 

ɺʝʨʙʘ ʚʦʚʯʝʷʛʽʜʥʘ (Salix daphnoides Vill.) ï ʰʝʣʶʛʘ ʞʦʚʪʘ ï ʜʝʨʝʚʦ ʜʦ 

12ï15 ʤ ʚʠʩʦʪʠ, ʨʽʜʰʝ ʚʠʩʦʢʠʡ ʢʫʱ. ʂʦʨʘ ʯʦʨʥʫʚʘʪʘ, ʟ ʜʨʽʙʥʠʤʠ ʧʦʚʟʜʦʚʞʥʽʤʠ 

ʩʢʣʘʜʢʘʤʠ, ʟ ʩʝʨʝʜʠʥʠ ʣʠʤʦʥʥʦ-ʞʦʚʪʘ. ʂʨʦʥʘ ʯʘʩʪʦ ʧʽʨʘʤʽʜʘʣʴʥʘ. ʇʘʛʦʥʠ 

ʟʝʣʝʥʢʫʚʘʪʽ, ʞʦʚʪʦ-ʟʝʣʝʥʽ ʘʙʦ ʟʝʣʝʥʫʚʘʪʦ-ʙʫʨʽ, ʧʦʢʨʠʪʽ ʩʠʟʠʤ ʚʦʩʢʦʚʠʤ 

ʥʘʣʴʦʪʦʤ, ʛʦʣʽ, ʤʦʣʦʜʽ ï ʦʧʫʰʝʥʽ. ʃʠʩʪʷ ʧʨʦʜʦʚʛʫʚʘʪʝ, ʧʨʦʜʦʚʛʫʚʘʪʦ-ʣʘʥʮʝʪʥʝ, 

ʥʘ ʚʝʨʰʠʥʽ ʢʦʨʦʪʢʦ ʟʘʛʦʩʪʨʝʥʝ, ʟʘʚʰʠʨʰʢʠ 1,5ï3,5 ʩʤ, ʟʘʚʜʦʚʞʢʠ 6ï10 ʩʤ, 

ʟʘʣʦʟʠʩʪʦ-ʧʠʣʯʘʩʪʝ, ʟʚʝʨʭʫ ʙʣʠʩʢʫʯʝ, ʟʽʩʧʦʜʫ ʩʠʟʫʚʘʪʦ-ʟʝʣʝʥʝ, ʛʦʣʝ, ʤʦʣʦʜʝ ï 

ʟʣʝʛʢʘ ʦʧʫʰʝʥʝ. ʏʝʨʝʰʢʠ ï ʜʦ 1,5 ʩʤ ʟʘʚʜʦʚʞʢʠ, ʧʫʭʥʘʩʪʽ. ʇʨʠʣʠʩʪʢʠ ï ʜʨʽʙʥʽ, 

ʢʦʨʦʪʰʽ ʯʝʨʝʰʢʽʚ, ʟʘʣʦʟʠʩʪʦ-ʧʠʣʯʘʩʪʽ (ʨʠʩ. 1.17.). 
 

 
ʈʠʩ. 1.17. ɺʝʨʙʘ ʚʦʚʯʝʷʛʽʜʥʘ (Salix daphnoides Vill.) (ɯ.ʈ.ʄʦʨʦʟʦʚ, 1966) 

 

ʉʝʨʝʞʢʠ ï ʧʫʭʥʘʩʪʽ ʜʦ 5 ʩʤ ʟʘʚʜʦʚʞʢʠ. ɿʘʚôʷʟʴ ï ʞʦʚʪʦ-ʟʝʣʝʥʘ, ʛʦʣʘ. 

ʊʠʯʠʥʢʠ ï ʜʚʽ, ʛʦʣʽ, ʥʝ ʟʨʦʩʣʽ ʤʽʞ ʩʦʙʦʶ. ʎʚʽʪʝ ʚ ʂʘʨʧʘʪʘʭ ʫ ʢʚʽʪʥʽ-ʪʨʘʚʥʽ, 

ʧʣʦʜʦʥʦʩʠʪʴ ʫ ʪʨʘʚʥʽ-ʯʝʨʚʥʽ.  

ɿʨʦʩʪʘʻ ʚʟʜʦʚʞ ʛʽʨʩʴʢʠʭ ʨʽʯʦʢ (ʧʦ ʜʦʣʠʥʘʭ ʚʝʣʠʢʠʭ ʨʽʢ ʚʠʭʦʜʠʪʴ ʥʘ 

ʨʽʚʥʠʥʫ) ʽ ʥʘ ʚʽʜʢʨʠʪʠʭ ʜʶʥʥʠʭ ʧʽʩʢʘʭ. ɺ ʋʢʨʘʾʥʽ ʧʨʠʨʦʜʥʦ ʨʦʩʪʝ ʣʠʰʝ ʚ 

ʂʘʨʧʘʪʘʭ, ʜʫʞʝ ʨʽʜʢʦ (ʚ ʨʘʡʦʥʽ ʤ. ʂʦʣʦʤʠʷ). ɸʨʝʘʣ ʚʠʜʫ ʜʠʟôʶʥʢʪʥʠʡ, ʚʢʣʶʯʘʻ 

ʪʨʠ ʬʨʘʛʤʝʥʪʠ: ʇʽʚʜʝʥʥʫ ʉʢʘʥʜʠʥʘʚʽʶ, ʛʦʨʠ ʉʝʨʝʜʥʴʦʾ ʽ ʯʘʩʪʢʦʚʦ ʇʽʚʜʝʥʥʦʾ 

ɭʚʨʦʧʠ ʽ ʉʭʽʜʥʫ ʇʨʠʙʘʣʪʠʢʫ [15, 16, 17]. 

ɺʝʨʙʘ ʚʦʚʯʝʷʛʽʜʥʘ ʚ ʋʢʨʘʾʥʽ, ʥʝ ʜʠʚʣʷʯʠʩʴ ʥʘ ʩʚʦʻ ʥʝʟʥʘʯʥʝ ʧʨʠʨʦʜʥʝ 

ʧʦʰʠʨʝʥʥʷ, ʚ ʰʪʫʯʥʠʭ ʥʘʩʘʜʞʝʥʥʷʭ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʧʨʘʢʪʠʯʥʦ ʧʦ ʚʩʽʡ ʪʝʨʠʪʦʨʽʾ 

ʢʨʘʾʥʠ, ʦʩʦʙʣʠʚʦ ï ʥʘ ʧʽʱʘʥʠʭ ʘʨʝʥʘʭ, ʜʝ ʟʜʘʚʥʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʟ ʤʝʪʦʶ 

ʟʘʢʨʽʧʣʝʥʥʷ ʨʫʭʦʤʠʭ ʧʽʩʢʽʚ, ʘ ʪʘʢʦʞ ʧʨʠ ʩʪʚʦʨʝʥʥʽ ʽʥʰʠʭ ʧʨʦʪʠʝʨʦʟʽʡʥʠʭ 

ʥʘʩʘʜʞʝʥʴ, ʟʦʢʨʝʤʘ ï ʧʨʠ ʟʘʭʠʩʪʽ ʨʫʩʝʣ ʨʽʯʦʢ ʪʘ ʙʝʨʝʛʽʚ ʚʦʜʦʩʭʦʚʠʱ ʚʽʜ 

ʟʘʤʫʣʶʚʘʥʥʷ. ɼʝʢʦʨʘʪʠʚʥʘ ʨʦʩʣʠʥʘ. ʄʝʜʦʥʦʩ. ʉʪʦʚʙʫʨʠ ʪʘ ʧʘʛʦʥʠ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʨʽʟʥʠʭ ʚʠʨʦʙʽʚ ʪʘ ʜʣʷ ʧʣʝʪʽʥʥʷ. ɯʥʪʝʥʩʠʚʥʠʡ 

ʨʽʩʪ ʫ ʤʦʣʦʜʦʤʫ ʚʽʮʽ ʽ ʥʠʟʴʢʘ ʚʠʙʘʛʣʠʚʽʩʪʴ ʜʦ ˇʨʫʥʪʫ ʨʦʙʣʷʪʴ ʜʘʥʠʡ ʚʠʜ 
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ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʧʣʘʥʪʘʮʽʡ ʥʘ ʜʝʨʝʚʥʫ ʤʘʩʫ, ʝʥʝʨʛʝʪʠʯʥʫ 

ʩʠʨʦʚʠʥʫ, ʧʨʫʪ ʜʣʷ ʧʣʝʪʝʥʥʷ ʪʦʱʦ [9, 10, 11]. 

ɺʝʨʙʘ ʤʽʨʟʠʥʦʣʠʩʪʘ, ʘʙʦ ʯʦʨʥʽʶʯʘ (S. myrsinifolia Salisb.=S. nigricans 

Sm.) ï ʚʝʣʠʢʠʡ ʢʫʱ, ʟʨʽʜʢʘ ʜʝʨʝʚʮʝ ʜʦ 8 ʤ ʫ ʚʠʩʦʪʫ. ʆʜʥʦʨʽʯʥʽ ʧʘʛʦʥʠ ʯʝʨʚʦʥʦ-

ʙʫʨʽ, ʙʫʨʫʚʘʪʦ-ʟʝʣʝʥʽ, ʪʝʤʥʦ-ʙʫʨʽ, ʙʣʠʩʢʫʯʽ, ʜʦ ʚʝʨʭʽʚʢʠ ʩʽʨʦʧʦʚʩʪʠʩʪʽ. ʃʠʩʪʢʠ ï 

2ï4 ʩʤ ʫ ʰʠʨʠʥʫ, 3ï10 ʩʤ ʫ ʜʦʚʞʠʥʫ, ʨʽʟʥʦʤʘʥʽʪʥʽ ʟʘ ʬʦʨʤʦʶ, ʧʝʨʝʚʘʞʥʦ 

ʷʡʮʝʚʠʜʥʦ-ʣʘʥʮʝʪʥʽ, ʧʠʣʴʯʘʩʪʽ, ʟʚʝʨʭʫ ʪʝʤʥʦ-ʟʝʣʝʥʽ, ʟʥʠʟʫ ʩʠʟʫʚʘʪʽ, ʧʨʠ 

ʚʠʩʫʰʫʚʘʥʥʽ ʯʦʨʥʽʶʪʴ. ʏʝʨʝʰʢʠ ʢʦʨʦʪʢʽ, ʦʧʫʰʝʥʽ. ʇʨʠʣʠʩʪʢʠ ï ʥʠʨʢʦʧʦʜʽʙʥʽ 

ʘʙʦ ʣʘʥʮʝʪʥʽ, ʟʫʙʯʘʩʪʽ. ʉʝʨʝʞʢʠ ʥʘ ʢʦʨʦʪʢʠʭ ʥʽʞʢʘʭ: ʯʦʣʦʚʽʯʽ ï ʜʦ 3 ʩʤ, ʘ ʞʽʥʦʯʽ 

ï ʜʦ 6 ʩʤ ʫ ʜʦʚʞʠʥʫ. ɿʘʚô̫ʟʴ ʛʦʣʘ ʘʙʦ ʚʦʣʦʩʠʩʪʘ. ʊʠʯʠʥʦʢ ï ʜʚʽ. ʅʘ ʇʦʣʽʩʩʽ ʪʘ ʚ 

ʂʘʨʧʘʪʘʭ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʥʝʯʘʩʪʦ, ʚ ʃʽʩʦʩʪʝʧʫ ï ʜʫʞʝ ʨʽʜʢʦ. ʈʦʩʪʝ, ʚ ʦʩʥʦʚʥʦʤʫ, 

ʚʟʜʦʚʞ ʢʘʥʘʚ, ʜʦʨʽʛ, ʥʘ ʚʦʣʦʛʠʭ ʫʟʣʽʩʩʷʭ ʪʘ ʚ ̔ʥʰʠʭ ʜʦʙʨʝ ʟʚʦʣʦʞʝʥʠʭ ʤʽʩʮʷʭ 

(ʨʠʩ. 1.18.). 
 

 
ʈʠʩ. 1.18. ɺʝʨʙʘ ʤʽʨʟʠʥʦʣʠʩʪʘ (Salix myrsinifolia Salisb.) 

 

ɺʝʨʙʘ ʤʽʨʟʠʥʦʣʠʩʪʘ ï ʻʚʨʦʧʝʡʩʴʢʦ-ʟʘʭʽʜʥʦʩʠʙʽʨʩʴʢʠʡ ʙʦʨʝʘʣʴʥʠʡ ʚʠʜ. ɰʾ 

ʘʨʝʘʣ ʦʭʦʧʣʶʻ ʧʽʚʥʽʯʥʫ ʯʘʩʪʠʥʫ ɹʨʠʪʘʥʩʴʢʠʭ ʦʩʪʨʦʚʽʚ, ʚʩʶ ʉʢʘʥʜʠʥʘʚʽʶ, 

ɼʘʥʽʶ, ʧʽʚʥʽʯʥʽ ʨʘʡʦʥʠ ʅʽʤʝʯʯʠʥʠ, ɸʣʴʧʠ, ʉʫʜʝʪʠ, ɿʘʭʽʜʥʫ ʇʦʣʴʱʫ. ɺ ʉʭʽʜʥʽʡ 

ɭʚʨʦʧʽ ʚʝʨʙʘ ʤʽʨʟʠʥʦʣʠʩʪʘ ʧʦʰʠʨʝʥʘ ʚʽʜ ʃʽʩʦʪʫʥʜʨʠ ʜʦ ʃʽʩʦʩʪʝʧʫ, ʚ ɿʘʭʽʜʥʦʤʫ 

ʉʠʙʽʨʫ ï ʜʦ ʩʝʨʝʜʥʴʦʾ ʪʝʯʽʾ ʆʙʽ.  

ʇʨʠʨʦʜʥʽ ʟʘʨʦʩʪʽ ʚʝʨʙʠ ʤʽʨʟʠʥʦʣʠʩʪʦʾ ʚʥʘʩʣʽʜʦʢ ʥʝʟʥʘʯʥʦʾ ʢʽʣʴʢʦʩʪʽ 

ʧʨʦʤʠʩʣʦʚʦʛʦ ʟʥʘʯʝʥʥʷ ʥʝ ʤʘʶʪʴ, ʭʦʯʘ ʚʠʜ ʤʦʞʝ ʢʫʣʴʪʠʚʫʚʘʪʠʩʷ ʷʢ ʭʦʨʦʰʠʡ 

ʪʘʥʽʜʦʥʦʩ: ʪʘʥʽʜʽʚ ʫ ʢʦʨʽ ʚʽʜ 6 ʜʦ 13 %. ʂʦʨʘ ʤʽʩʪʠʪʴ ʪʘʢʦʞ ʟʥʘʯʥʫ ʢʽʣʴʢʽʩʪʴ 

ʩʘʣʽʮʠʥʫ ï 0,1ï1,0 %. ɼʝʨʝʚʠʥʘ ʧʨʠʜʘʪʥʘ ʜʣʷ ʧʘʣʠʚʘ, ʘ ʛʽʣʢʠ ï ʜʣʷ ʛʨʫʙʦʛʦ 

ʧʣʝʪʽʥʥʷ; ʜʨʽʙʥʽ ʛʽʣʢʠ ʟ ʣʠʩʪʷʤ ï ʥʘ ʢʦʨʤ ʜʣʷ ʪʚʘʨʠʥ. ʄʝʜʦʥʦʩ. ʗʢ ʜʝʢʦʨʘʪʠʚʥʘ 

ʨʦʩʣʠʥʘ ʢʫʣʴʪʠʚʫʻʪʴʩʷ ʚ ʙʦʪʘʥʽʯʥʠʭ ʩʘʜʘʭ ʂʠʻʚʘ, ʂʨʠʚʦʛʦ ʈʦʛʫ, ʂʘʤôʷʥʮʷ-
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ʇʦʜʽʣʴʩʴʢʦʛʦ, ɸʩʢʘʥʽʾ ʅʦʚʦʾ [9, 10, 11]. 

ʐʚʠʜʢʠʡ ʨʽʩʪ ʫ ʤʦʣʦʜʦʤʫ ʚʽʮʽ ʜʦʟʚʦʣʷʻ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚʝʨʙʫ 

ʤʽʨʟʠʥʦʣʠʩʪʫ ʚ ʤʽʥʽ-ʨʦʪʘʮʽʡʥʠʭ ʝʥʝʨʛʝʪʠʯʥʠʭ ʧʣʘʥʪʘʮʽʷʭ, ʘ ʪʘʢʦʞ ʫ 

ʩʝʣʝʢʮʽʡʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʰʚʠʜʢʦʨʦʩʣʠʭ ʛʽʙʨʠʜʽʚ. 

ʉʝʨʝʜ ʽʥʪʨʦʜʫʢʦʚʘʥʠʭ ʚʠʜʽʚ ʚʠʩʦʢʦʶ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ ʚʽʜʟʥʘʯʘʶʪʴʩʷ 

ʢʣʦʥʠ ʚʝʨʙʠ ʰʝʨʩʪʠʩʪʦʧʘʛʽʥʮʝʚʦʾ (Salix dasyclados Wimm.). ʎʝ ʜʝʨʝʚʦ ʘʙʦ 

ʚʠʩʦʢʠʡ ʯʘʛʘʨʥʠʢ ʜʦ 9ï15 ʤ ʟʘʚʚʠʰʢʠ, ʽʥʦʜʽ ʜʦ 20 ʤ. ʂʦʨʘ ï ʪʝʤʥʦ-ʩʽʨʘ ʘʙʦ 

ʙʫʨʘ. ʆʜʥʦʨʽʯʥʽ ʧʘʛʦʥʠ ʪʦʚʩʪʽ, ʟʝʣʝʥʫʚʘʪʽ, ʛʦʣʽ, ʣʽʪʥʽ ï ʩʽʨʽ, ʛʫʩʪʦ-ʧʦʚʩʪʠʩʪʦ-

ʦʧʫʰʝʥʽ. ɹʨʫʥʴʢʠ ʚʝʣʠʢʽ, ʟ ʚʽʜʪʷʛʥʫʪʠʤ ʟʘʣʦʤʣʝʥʠʤ ʢʽʥʯʠʢʦʤ, ʧʦʚʩʪʠʩʪʽ. 

ʃʠʩʪʢʠ ʟʘʚʰʠʨʰʢʠ 2ï3 ʩʤ, ʟʘʚʜʦʚʞʢʠ 7ï18 ʩʤ, ʣʘʥʮʝʪʥʽ, ʰʠʨʦʢʦʣʘʥʮʝʪʥʽ, 

ʯʘʩʪʦ ʥʝʨʽʚʥʦʙʽʯʥʽ ʽʟ ʟʘʛʦʨʥʫʪʠʤ ʢʨʘʻʤ, ʩʫʮʽʣʴʥʦʢʨʘʡʥʽ ʘʙʦ ʟʘʣʦʟʠʩʪʦ-ʟʫʙʯʘʪʽ, 

ʟʚʝʨʭʫ ʪʝʤʥʦ-ʟʝʣʝʥʽ, ʛʦʣʽ, ʟʥʠʟʫ ʩʽʨʫʚʘʪʦ-ʦʧʫʰʝʥʽ, ʥʝʙʣʠʩʢʫʯʽ. ʏʝʨʝʰʢʠ ï 

ʢʦʨʦʪʢʽ, ʧʫʭʥʘʩʪʽ (ʨʠʩ. 1.19.).  

 
 

ʈʠʩ. 1.19. ɺʝʨʙʘ ʰʝʨʩʪʠʩʪʦʧʘʛʽʥʮʝʚʘ (S. dasyclados Wimm.) 
 

ʇʨʠʣʠʩʪʢʠ ï ʚʝʣʠʢʽ, ʩʝʨʧʦʚʠʜʥʽ, ʧʠʣʴʯʘʩʪʽ, ʯʘʩʪʦ ʨʦʟʜʽʣʝʥʽ ʥʘ ʜʚʽ ʣʦʧʘʪʽ. 

ʂʚʽʪʥʝ ʨʘʥʽʰʝ ʧʦʷʚʠ ʣʠʩʪʷ. ʉʝʨʝʞʢʠ ʨʷʩʥʽ, ʚʝʣʠʢʽ, ʜʦ 5ï6 ʩʤ, ʤʘʡʞʝ ʩʠʜʷʯʽ. 

ɿʘʚôʷʟʴ ʥʘ ʜʫʞʝ ʢʦʨʦʪʢʽʡ ʥʽʞʮʽ, ʛʫʩʪʦ ʙʽʣʦʦʧʫʰʝʥʘ. ʊʠʯʠʥʦʢ ï 2, ʚʽʣʴʥʠʭ, ʛʦʣʠʭ 

[11, 14, 15]. 

ʋ ʧʨʠʨʦʜʽ ʟʘʩʝʣʷʻ ʙʝʨʝʛʠ ʽ ʟʘʧʣʘʚʠ ʨʽʢ ʽ ʨʽʯʦʢ ʚ ʤʝʞʘʭ ʣʽʩʦʪʫʥʜʨʠ, ʣʽʩʦʚʦʾ, 

ʣʽʩʦʩʪʝʧʦʚʦʾ ʟʦʥ ʽ ʧʽʚʥʽʯʥʦ-ʩʪʝʧʦʚʦʾ ʩʤʫʛʠ ɭʚʨʘʟʽʾ. ʇʽʚʜʝʥʥʘ ʤʝʞʘ ʧʦʰʠʨʝʥʥʷ 

ʚʠʜʫ ʧʨʦʭʦʜʠʪʴ ʧʽʚʥʽʯʥʽʰʝ ʢʦʨʜʦʥʽʚ ʋʢʨʘʾʥʠ ʧʦ ʪʝʨʠʪʦʨʽʾ ɹʽʣʦʨʫʩʽ ʪʘ ʈʦʩʽʾ. 

ʋʪʚʦʨʶʻ ʯʘʛʘʨʥʠʢʦʚʽ ʟʘʨʦʩʪʽ ʨʘʟʦʤ ʟ ʽʥʰʠʤʠ ʚʝʨʙʘʤʠ. 

ɼʝʨʝʚʠʥʘ, ʢʦʨʘ ʽ ʧʘʛʦʥʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʥʘ ʤʽʩʮʝʚʽ ʛʦʩʧʦʜʘʨʯʦ-

ʧʦʙʫʪʦʚʽ ʧʦʪʨʝʙʠ. ʃʠʩʪʷ ʽ ʛʽʣʢʠ ï ʢʦʨʤ ʜʣʷ ʭʫʜʦʙʠ. ʋ ʢʦʨʽ ʤʽʩʪʠʪʴʩʷ ʜʦ 14 % 

ʪʘʥʽʜʽʚ. ʋ ʟʘʭʠʩʥʦʤʫ ʣʽʩʦʨʦʟʚʝʜʝʥʥʽ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʚ ʙʦʨʦʪʴʙʽ ʟ ʝʨʦʟʽʻʶ ʽ ʧʨʠ 
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ʟʘʣʽʩʝʥʥʽ ʨʽʯʦʢ ʽ ʚʦʜʦʩʭʦʚʠʱ, ʩʪʘʚʢʽʚ ʽ ʽʥʰʠʭ ʚʦʜʦʡʤ. ʗʢ ʰʚʠʜʢʦʨʦʩʣʘ ʽ 

ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʘ ʧʦʨʦʜʘ, ʯʘʩʪʦ ʚʠʨʦʱʫʻʪʴʩʷ ʥʘ ʝʥʝʨʛʝʪʠʯʥʠʭ ʧʣʘʥʪʘʮʽʷʭ ʫ 

ʢʨʘʾʥʘʭ ɭʚʨʦʧʠ. 
 

1.9. ʂʦʣʝʢʮʽʷ ʛʝʥʦʬʦʥʜʫ ʚʝʨʙ ɯʥʩʪʠʪʫʪʫ ʙʽʦʝʥʝʨʛʝʪʠʯʥʠʭ ʢʫʣʴʪʫʨ 

 ʽ ʮʫʢʨʦʚʠʭ ʙʫʨʷʢʽʚ 

ʄʝʪʦʶ ʻ ʩʪʚʦʨʝʥʥʷ ʛʝʥʦʬʦʥʜʫ ʚʝʨʙʠ ʨʽʟʥʦʛʦ ʝʢʦʣʦʛʦ-ʛʝʦʛʨʘʬʽʯʥʦʛʦ 

ʧʦʭʦʜʞʝʥʥʷ, ʚʠʚʯʝʥʥʷ ʟʨʘʟʢʽʚ ʟʘ ʦʟʥʘʢʘʤʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ, ʚʠʩʦʢʦʾ 

ʝʥʝʨʛʝʪʠʯʥʦʾ ʮʽʥʥʦʩʪʽ, ʚʠʜʽʣʝʥʥʷ ʜʞʝʨʝʣ ʮʠʭ ʦʟʥʘʢ, ʷʢ ʮʽʥʥʦʛʦ ʚʠʭʽʜʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ ʜʣʷ ʩʝʣʝʢʮʽʾ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʜʞʝʨʝʣ ʚʠʩʦʢʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ ʝʣʝʤʝʥʪʽʚ, ʱʦ ʾʾ 

ʦʙʫʤʦʚʣʶʶʪʴ, ʝʥʝʨʛʝʪʠʯʥʦʾ ʮʽʥʥʦʩʪʽ ʷʢ ʚʠʭʽʜʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʜʣʷ ʩʝʣʝʢʮʽʾ; 

ʩʧʨʠʷʻ ʧʽʜʚʠʱʝʥʥʶ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʽ ʩʝʣʝʢʮʽʡʥʦʾ ʨʦʙʦʪʠ. ɺ ʢʦʣʝʢʮʽʾ ʽʥʩʪʠʪʫʪʫ 

ʙʽʦʝʥʝʨʛʝʪʠʯʥʠʭ ʢʫʣʴʪʫʨ ʽ ʮʫʢʨʦʚʠʭ ʙʫʨʷʢʽʚ ʥʘʣʽʯʫʻʪʴʩʷ 17 ʟʨʘʟʢʽʚ ʚʝʨʙʠ 

ʨʽʟʥʦʛʦ ʝʢʦʣʦʛʦ-ʛʝʦʛʨʘʬʽʯʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ (ʪʘʙʣ.1.7). 

ʊʘʙʣʠʮʷ 1.7 

ʂʦʣʝʢʮʽʷ ʚʝʨʙ ʪʘ ʾx ʨʦʟʧʦʜʽʣ ʟʘ ʩʝʢʮʽʷʤʠ i ʧʽʜʨʦʜʘʤʠ.  

ˉ 

ʟ/ʧ 

ʋʢʨʘʾʥʩʴʢʘ ʥʘʟʚʘ ʚʝʨʙʠ ʃʘʪʠʥʩʴʢʘ ʥʘʟʚʘ ʉʝʢʮʽʷ ʇʽʜʨʽʜ 

1. ɺʝʨʙʘ ʙʽʣʘ Salix alba L. Salix Salix 

2. ɺʝʨʙʘ ʣʘʤʢʘ S.fragils L. Salix Salix 

3. ɺʝʨʙʘ ʪʨʠʪʠʯʠʥʢʦʚʘ S. triandra L. Amygdalinae Salix 

4. ɺʝʨʙʘ ʧ'ʷʪʠʪʠʯʠʥʢʦʚʘ S. pentandra L. Pentandrae Salix 

5. ɺʝʨʙʘ ʰʝʨʩʪʠʩʪʦʧʘʛʽʥʮʝʚʘ S.dasyclados Wimm. Vetrix Vetrix 

6 ɺʝʨʙʘ ʧʦʚʟʫʯʘ  S. repens L Vetrix Vetrix 

7 ɺʝʨʙʘ ʢʘʥʛʽʥʩʴʢʘ  S. congensis L. Chamaetia Chamaetia 

8 ɺʝʨʙʘ ʄʘʪʩʫʜʘ (ʟʚʠʚʠʩʪʘ)  S. matsudana L. Vetrix Vetrix 

9 ɺʝʨʙʘ ʫʨʘʣʴʩʴʢʘ  S. uralensis L. Chamaetia Chamaetia 

10 ɺʝʨʙʘ ʩʠʚʘ S. elegnos Scop. Canae Vetrix 

11 ɺʝʨʙʘ ʢʦʟʷʯʘ S. caprea L. Vetrix Vetrix 

12 ɺʝʨʙʘ ʧʦʧʝʣʷʩʪʘ S. cinerea L. Vetrix Vetrix 

13 ɺʝʨʙʘ ʧʫʨʧʫʨʦʚʘ S. pur pur ea L. Helix Vetrix 

14 ɺʝʨʙʘ ʧʨʫʪʦʚʠʜʥʘ S. viminalis L. Vimen Vetrix 

15 ɺʝʨʙʘ ʛʦʩʪʨʦʣʠʩʪʘ S. acutifolia Willd. Daphnella Vetrix 

16 ɺʝʨʙʘ ʚʦʚʯʝʷʛʽʜʥʘ S. daphnoides Vill.  Daphnella Vetrix 

17 ɺʝʨʙʘ ʤʽʨʟʠʥʦʣʠʩʪʘ S. myrsinifolia Salisb. Nigricantes Vetrix 

ɺʠʨʽʟʥʷʣʥɹʽ ʦʟʥʘʢʠ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʨʠ ʭʘʨʘʢʪʝʨʠʩʪʠʮʽ (ʦʧʠʩʽ) 

ʟʨʘʟʢʽʚ ʚʝʨʙ. ɿʨʘʟʢʠ ʙʘʟʦʚʦʾ ʢʦʣʝʢʮʽʾ ʨʦʜʫ Salix - ʚʽʜ ʯʘʛʘʨʥʠʯʢʽʚ ʜʦ ʚʝʣʠʢʠʭ 

ʜʝʨʝʚ. 
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ʋ ʜʝʨʝʚʦʚʠʜʥʠʭ ʚʝʨʙ ʚʠʩʦʪʘ ʢʦʣʠʚʘʻʪʴʩʷ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʽʢʫ, ʫʤʦʚ 

ʨʦʩʪʫ ʽ ʩʧʘʜʢʦʚʠʭ ʦʟʥʘʢ ʚʠʜʫ. 

ʉʝʨʝʜ ʯʘʛʘʨʥʠʢʦʚʠʭ ʚʠʜʽʚ ʻ ʚʠʩʦʢʽ (ʜʦ 8 ʤ) ʽ ʥʠʟʴʢʦʨʦʩʣʽ (ʜʦ 1,5 ʤ). 

ɼʝʨʝʚʘ ʽ ʯʘʛʘʨʥʠʢʠ ʨʦʟʨʽʟʥʷʶʪʴʩʷ ʥʘ ʚʠʜʦʚʞʝʥʽ ʽ ʚʢʦʨʦʯʝʥʽ ʧʘʛʦʥʠ ʪʘ 

ʟʘʙʘʨʚʣʝʥʥʷʤ ʢʦʨʠ ʟʝʣʝʥʝ, ʞʦʚʪʝ, ʢʦʨʠʯʥʝʚʝ, ʩʽʨʝ, ʙʽʣʝ ʪʘ ʽʥʰʽ. 

ɹʨʫʥʴʢʠ ʚʝʨʙ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʟʘ ʨʦʟʤʽʨʦʤ, ʬʦʨʤʦʶ, ʢʦʣʴʦʨʦʤ, 

ʦʧʫʰʝʥʥʶ, ʧʦʣʦʞʝʥʥʷʤ ʚʽʜʥʦʩʥʦ ʜʦ ʧʘʛʦʥʘ ʪʘ ʨʦʟʨʽʟʥʷʶʪʴʩʷ ʥʘ ʣʠʩʪʢʦʚʽ ʽ 

ʢʚʽʪʢʦʚʽ. 

ʋ ʜʝʷʢʠʭ ʚʠʜʽʚ ʛʝʥʝʨʘʪʠʚʥʽ ʙʨʫʥʴʢʠ ʯʽʪʢʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ 

ʚʝʛʝʪʘʪʠʚʥʠʭ: ʷʢ ʧʨʘʚʠʣʦ, ʛʝʥʝʨʘʪʠʚʥʽ ʙʨʫʥʴʢʠ ʙʽʣʴʰʽ ʽ ʨʦʟʤʽʱʝʥʽ ʙʣʠʞʯʝ ʜʦ 

ʚʝʨʭʽʚʢʠ ʧʘʛʦʥʘ. ɹʨʫʥʴʢʠ ʫ ʚʝʨʙ ʦʜʠʥʠʯʥʽ, ʩʠʜʷʪʴ ʚ ʧʘʟʫʭʘʭ ʣʠʩʪʢʽʚ 

ʨʦʟʤʽʱʫʶʪʴʩʷ ʩʧʽʨʘʣʴʥʦ ʚʧʨʦʜʦʚʞ ʧʘʛʦʥʘ, ʦʢʨʽʤ ʧʫʨʧʫʨʦʚʦʾ, ʷʢʘ ʤʘʻ 

ʩʫʧʨʦʪʠʚʥʝ ʯʝʨʛʫʚʘʥʥʷ. 

ɼʣʷ ʣʠʩʪʢʽʚ ʚʝʨʙ ʭʘʨʘʢʪʝʨʥʝ ʰʠʨʦʢʝ ʚʘʨʽʶʚʘʥʥʷ ʟʘ ʨʦʟʤʽʨʦʤ, ʬʦʨʤʦʶ, 

ʢʦʣʴʦʨʦʤ, ʚʽʜʩʫʪʥʽʩʪʶ ʯʠ ʥʘʷʚʥʽʩʪʶ ʦʧʫʰʝʥʥʷ, ʭʘʨʘʢʪʝʨʫ ʧʦʚʝʨʭʥʽ ʣʠʩʪʢʦʚʦʾ 

ʧʣʘʩʪʠʥʢʠ, ʚʽʜʩʫʪʥʽʩʪʶ ʯʠ ʥʘʷʚʥʽʩʪʶ ʧʨʠʣʠʩʪʢʽʚ. ʋ ʤʝʟʦʬʽʣʴʥʠʭ ʚʠʜʽʚ, ʷʢ 

ʧʨʘʚʠʣʦ, ʣʠʩʪʢʠ ʙʽʣʴʰʽ, ʤʘʶʪʴ ʦʢʨʫʛʣʫ ʬʦʨʤʫ, ʧʨʠʣʠʩʪʢʠ ʚʝʣʠʢʽ, ʜʦʚʛʦ 

ʟʙʝʨʽʛʘʶʪʴʩʷ. ɼʣʷ ʽʥʰʠʭ ʚʠʜʽʚ ʪʠʧʦʚʠʤ ʻ ʚʠʜʦʚʞʝʥʽ ʣʠʩʪʢʠ ʟ ʰʠʣʦʚʠʜʥʠʤʠ 

ʧʨʠʣʠʩʪʢʘʤʠ, ʱʦ ʨʘʥʦ ʦʧʘʜʘʶʪʴ. ʃʠʩʪʢʦʚʘ ʧʣʘʩʪʠʥʢʘ ʮʽʣʽʩʥʘ, ʞʠʣʢʠ 

ʚʠʩʪʫʧʘʶʪʴ, ʘʙʦ ʩʭʦʚʘʥʽ ʥʘ ʧʦʚʝʨʭʥʽ ʣʠʩʪʢʘ, ʟʘ ʬʦʨʤʦʶ - ʚʽʜ ʣʽʥʽʡʥʦʾ ʜʦ 

ʦʢʨʫʛʣʦʾ. ʂʨʘʾ ʣʠʩʪʢʦʚʦʾ ʧʣʘʩʪʠʥʢʠ ʮʽʣʽʩʥʽ ʘʙʦ ʟʫʙʯʘʩʪʽ, ʟʘʟʫʙʨʝʥʽ. 

ʂʚʽʪʢʠ ʦʜʥʦʩʪʘʪʝʚʽ, ʨʦʟʤʽʱʫʶʪʴʩʷ ʧʦʦʜʠʥʦʢʦ ʥʘ ʩʪʝʨʞʥʽ ʩʝʨʝʞʢʠ ʚ 

ʧʘʟʫʭʘʭ ʧʨʠʢʚʽʪʢʦʚʠʭ ʣʫʩʦʢ. 
 

ɺʠʚʯʝʥʥʷ ʙʽʦʣʦʛʽʯʥʠʭ ʪʘ ʛʦʩʧʦʜʘʨʩʴʢʦ ʮʽʥʥʠʭ ʦʟʥʘʢ ʫ ʟʨʘʟʢʽʚ ʚʝʨʙ 

ʜʣʷ ʚʠʜʽʣʝʥʥʷ ʜʦʥʦʨʽʚ. 

ʆʩʥʦʚʥʽ ʝʣʝʤʝʥʪʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʚʠʜʽʚ ʨʦʩʣʠʥ ʚʝʨʙ - ʚʢʦʨʽʥʝʥʽʩʪʴ 

ʞʠʚʮʽʚ ʩʝʨʝʜʥʴʦʜʦʙʦʚʠʡ ʪʘ ʩʝʨʝʜʥʽʡ ʟʘ ʚʝʛʝʪʘʮʽʡʥʠʡ ʧʝʨʽʦʜ ʧʨʠʨʦʩʪʠ ʨʦʩʣʠʥ, 

ʩʝʨʝʜʥʷ ʢʽʣʴʢʽʩʪʴ ʧʘʛʦʥʽʚ ʢʫʱʘ. ʏʠʤ ʙʽʣʴʰʝ ʛʝʥʦʪʠʧ ʚʽʜʧʦʚʽʜʘʻ ʫʤʦʚʘʤ 

ʩʝʨʝʜʦʚʠʱʘ, ʪʠʤ ʚʠʱʦʶ ʙʫʜʝ ʡʦʛʦ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ.  

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʴ ʚʢʦʨʽʥʝʥʽʩʪʴ ʞʠʚʮʽʚ ʚʝʨʙ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʛʝʥʦʪʠʧʫ ʚʠʜʫ ʽ ʚʽʜ ʯʠʥʥʠʢʽʚ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ɺ ʽʥʪʨʦʜʫʢʦʚʘʥʠʭ 

ʨʦʩʣʠʥ ʚʢʦʨʽʥʝʥʽʩʪʴ ʟʤʽʥʶʚʘʣʘʩʴ ʚ ʤʝʞʘʭ ʚʽʜ 82,7 ʫ ʚʝʨʙʠ ʣʘʤʢʦʾ Salics fragils 

L. ʜʦ 98,7% ʚʝʨʙʠ ʧʦʚʟʫʯʦʾ Salics repens L. ʇʨʠʯʠʥʦʶ ʩʣʘʙʢʦʾ ʚʢʦʨʽʥʝʥʦʩʪʽ 

ʞʠʚʮʽʚ ʚʝʨʙʠ ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʧʦʩʫʰʣʠʚʫ ʚʝʩʥʫ. 

ʑʦʜʦ ʚʠʩʦʪʠ ʨʦʩʣʠʥ, ʜʽʘʤʝʪʨʫ ʩʪʝʙʝʣ ʪʘ ʢʽʣʴʢʦʩʪʽ ʧʘʛʦʥʽʚ ʟ ʢʫʱʘ , ʪʦ 

ʤʦʞʥʘ ʧʨʠʧʫʩʪʠʪʠ, ʱʦ ʚ ʙʽʣʴʰʽʡ ʤʽʨʽ ʮʽ ʧʦʢʘʟʥʠʢʠ ʟʘʣʝʞʘʪʴ ʚʽʜ ʛʝʥʦʪʠʧʫ 

ʨʦʩʣʠʥ ʽ ʤʝʥʰʝ ʧʽʜʣʷʛʘʶʪʴ ʚʧʣʠʚʫ ʛʨʫʥʪʦʚʦ ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ. ʅʝʟʚʘʞʘʶʯʠ ʥʘ 

ʞʘʨʢʽ ʡ ʧʦʩʫʰʣʠʚʽ ʫʤʦʚʠ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ ʧʨʠʨʽʩʪ ʧʘʛʦʥʽʚ ʫ ʚʝʨʙ ʩʷʛʘʚ ʚʽʜ 

53 ʜʦ 204 ʩʤ. ʪʘ ʚʽʜ 2 ʜʦ 3 ʰʪ. ʧʝʨʰʦʛʦ ʧʦʨʷʜʢʫ, 3 -5 ʰʪ. ʜʨʫʛʦʛʦ ʧʦʨʷʜʢʫ ʟ 

ʜʽʘʤʝʪʨʦʤ ʚʽʜ 11,5 ʜʦ 14,9 ʤʤ. 

ɺʩʪʘʥʦʚʣʝʥʦ ʟʚʦʨʦʪʥʶ ʟʘʣʝʞʥʽʩʪʴ ʤʽʞ ʧʦʢʘʟʥʠʢʘʤʠ ʚʠʩʦʪʠ, ʜʽʘʤʝʪʨʫ 
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ʧʘʛʦʥʽʚ ʫ ʢʫʱʽ. ɺʠʱʽʡ ʩʝʨʝʜʥʽʡ ʚʠʩʦʪʽ ʚʽʜʧʦʚʽʜʘʻ ʤʝʥʰʠʡ ʜʽʘʤʝʪʨ ʧʘʛʦʥʽʚ ʫ 

ʢʫʱʽ. ʇʦʜʽʙʥʘ ʟʘʢʦʥʦʤʽʨʥʽʩʪʴ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʽ ʤʽʞ ʧʦʢʘʟʥʠʢʘʤ ʛʘʣʫʞʝʥʥʷ 1-ʛʦ 

ʽ 2-ʛʦ ʧʦʨʷʜʢʽʚ. 

ʅʘʡʚʠʱʽ ʧʦʢʘʟʥʠʢʠ ʚʠʩʦʪʠ ʢʫʱʘ, ʢʽʣʴʢʦʩʪʽ ʧʘʛʦʥʽʚ ʫ ʢʫʱʽ ʜʽʘʤʝʪʨʫ ʩʪʝʙʣʘ 

ʥʘ ʚʠʩʦʪʽ 5 ʩʤ ʥʘʜ ʧʦʚʝʨʭʥʝʶ ˇʨʫʥʪʫ ʙʫʣʦ ʟʘʬʽʢʩʦʚʘʥʦ ʫ ʚʝʨʙʠ ʣʘʤʢʦʾ Salics 

fragils L. (203 ʩʤ ʟʘʚʚʠʰʢʠ; 3,0/5,0 ʧʘʛʦʥʽʚ; 14,7 ʤʤ ʫ ʜʽʘʤʝʪʨʽ).  

ɺʧʨʦʜʦʚʞ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ ʧʨʦʚʦʜʠʣʠʩʴ ʚʠʤʽʨʶʚʘʥʥʷ ʜʦʚʞʠʥ 

ʧʘʛʦʥʽʚ.  

ɺʠʩʦʢʠʡ ʧʦʢʘʟʥʠʢ ʩʝʨʝʜʥʴʦʜʦʙʦʚʦʛʦ ʧʨʠʨʦʩʪʫ ʟʘʬʽʢʩʦʚʘʥʦ ʫ ʚʝʨʙʠ 

ʧ'ʷʪʠʪʠʯʠʥʢʦʚʦʾ. Salics pentandra L. (1,07 ʩʤ/ʜʦʙʘ), ʥʠʞʯʫ ʚʝʣʠʯʠʥʫ ʫ ʚʝʨʙʠ 

ʧʦʚʟʫʯʦʾ Salics repens L (0,83 ʩʤ/ʜʦʙʘ). 

ʈʽʚʝʥʴ ʚʤʽʩʪʫ ʚʦʜʠ ʚ ʨʦʩʣʠʥʘʭ ʚʠʟʥʘʯʘʻ ʥʘʧʨʘʚʣʝʥʽʩʪʴ ʽ ʽʥʪʝʥʩʠʚʥʽʩʪʴ 

ʚʩʽʭ ʬʽʟʽʦʣʦʛʦ-ʙʽʦʭʽʤʽʯʥʠʭ ʧʨʦʮʝʩʽʚ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʽ ʬʦʪʦʩʠʥʪʝʟʫ.  

ɺʠʟʥʘʯʝʥʥʷ ʚʤʽʩʪʫ ʭʣʦʨʦʬʽʣʽʚ ʘ ʪʘ b ʨʦʩʣʠʥ ʻ ʩʧʝʮʠʬʽʯʥʦʶ ʦʟʥʘʢʦʶ ʜʣʷ 

ʛʝʥʦʪʠʧʽʚ ʚʝʨʙʠ. 

ɺ ʧʦʨʽʚʥʷʥʥʽ ʭʣʦʨʦʬʽʣ ʘ ʫ ʛʝʥʦʪʠʧʘʭ ʚʝʨʙ ʟʤʽʥʶʚʘʚʩʷ ʚʽʜ 0,296 ɺʝʨʙʘ 

ʧʦʚʟʫʯʘ Salics repens L. ʜʦ 0,426 ɺ. ʧ'ʷʪʠʪʠʯʠʥʢʦʚʘ. Salics pentandra L. 

ʇʨʦʮʝʩ ʫʪʚʦʨʝʥʥʷ ʪʘ ʥʘʢʦʧʠʯʝʥʥʷ ʦʨʛʘʥʽʯʥʦʾ ʨʝʯʦʚʠʥʠ ʻ ʽʥʪʝʛʨʘʣʴʥʠʤ 

ʧʦʢʘʟʥʠʢʦʤ ʫʩʽʭ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ, ʱʦ ʚʽʜʙʫʚʘʶʪʴʩʷ ʚ ʨʦʩʣʠʥʥʦʤʫ 

ʦʨʛʘʥʽʟʤʽ. ʅʘʢʦʧʠʯʝʥʥʷ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ ʨʦʩʣʠʥʘʤʠ - ʮʝ ʚʽʜʙʠʪʦʢ 

ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʨʦʩʣʠʥʥʦʛʦ ʦʨʛʘʥʽʟʤʫ ʥʘ ʢʦʞʥʦʤʫ ʝʪʘʧʽ ʡʦʛʦ ʨʦʩʪʫ ʪʘ 

ʨʦʟʚʠʪʢʫ ʚ ʢʦʥʢʨʝʪʥʠʭ ʫʤʦʚʘʭ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ʅʘʢʦʧʠʯʝʥʥʷ 

ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ ʟʘ ʦʜʥʘʢʦʚʠʭ ʫʤʦʚ ʟʦʚʥʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʻ ʩʧʝʮʠʬʽʯʥʠʤ 

ʜʣʷ ʢʦʞʥʦʛʦ ʚʠʜʫ, ʛʽʙʨʠʜʫ, ʛʝʥʦʪʠʧʫ ʨʦʩʣʠʥ. 

ɿôʷʩʦʚʘʥʦ, ʱʦ ʚʤʽʩʪ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ ʫ ʛʝʥʦʪʠʧʽʚ ʚʝʨʙ ʢʦʣʠʚʘʚʩʷ ʚʽʜ 13,0 ʫ 

ʚʝʨʙʠ ʧʫʨʧʫʨʦʚʦʾ (S. purpurea L.) ʜʦ 15,5% ɺʝʨʙʘ ʪʨʠʪʠʯʠʥʢʦʚʘ, ʢʣʘʩʠʯʥʘ 

(ʌʫʯʠʣʦ) (S. triandra L.). 

ɺʧʨʦʜʦʚʞ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ ʚʠʟʥʘʯʝʥʦ ʙʽʦʤʝʪʨʠʯʥʽ ʪʘ ʷʢʽʩʥʽ 

ʧʦʢʘʟʥʠʢʠ ʫ ʟʨʘʟʢʘʭ ʚʝʨʙ.  

ɺʠʜʽʣʝʥʦ ʟʨʘʟʢʠ ɺʝʨʙʘ ʛʦʩʪʨʦʣʠʩʪʘ (S. acutifolia Mild.), ɺʝʨʙʘ ʧʫʨʧʫʨʦʚʘ 

(S. purpurea L.), ɺʝʨʙʘ ʢʦʟʷʯʘ (S. caprea L, ʟʘ ʙʽʦʤʝʪʨʠʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ. 

ɺʠʜʽʣʝʥʦ ʟʨʘʟʢʠ ʟ ʧʽʜʚʠʱʝʥʠʤ ʧʨʠʨʦʩʪʦʤ ʚʝʛʝʪʘʪʠʚʥʦʾ ʤʘʩʠ ʪʘ ʥʘʢʦʧʠʯʝʥʥʷ 

ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ ʫ ʚʝʨʙʘ ʪʨʠʪʠʯʠʥʢʦʚʘ, ʢʣʘʩʠʯʥʘ (ʌʫʯʠʣʦ) (S. triandra L.) ST 5-

14, ʚʝʨʙʘ ʢʦʟʷʯʘ (S. caprea L.) SC 17-14. 

ɺʠʜʽʣʝʥʦ ʝʪʘʣʦʥʥʠʡ ʟʨʘʟʦʢ ʚʝʨʙʠ ʧʨʫʪʦʚʠʜʥʦʾ (S§lix viminalis L) ʟʘ 

ʦʟʥʘʢʘʤʠ ʰʚʠʜʢʦʛʦ (9,6 ʩʤ/ʜʦʙʘ) ʥʘʨʦʩʪʘʥʥʷ ʚʝʛʝʪʘʪʠʚʥʦʾ ʤʘʩʠ, ʚʤʽʩʪ ʩʫʭʦʾ 

ʨʝʯʦʚʠʥʠ, 14,5%, ʫʨʦʞʘʡʥʽʩʪʴ ʩʫʭʦʾ ʤʘʩʠ ʩʪʝʙʝʣ 15,8 ʪ/ʛʘ. 

ɺʠʜʽʣʝʥʦ ʜʞʝʨʝʣʦ ʙʽʦʣʦʛʽʯʥʠʭ ʦʟʥʘʢ (ʚʤʽʩʪ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ, ʚʠʩʦʢʦʾ ʫʨʦʞʘʡʥʦʩʪʽ, 

ʥʘʢʦʧʠʯʝʥʥʷ ʝʥʝʨʛʽʾ ʫ ʟʨʘʟʢʘ ʚʝʨʙʠ ʪʨʠʪʠʯʠʥʢʦʚʦʾ, ʤʽʩʮʝʚʘ ʬʦʨʤʘ (S. triandra L.). 

ɹʘʟʘ ʜʘʥʠʭ ʨʦʜʫ S§lix ʧʝʨʝʜʘʥʘ ʜʦ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʮʝʥʪʨʫ ʛʝʥʝʪʠʯʥʠʭ 

ʨʝʩʫʨʩʽʚ ʨʦʩʣʠʥ ʋʢʨʘʾʥʠ. 

ɺʝʛʝʪʘʪʠʚʥʽ ʯʘʩʪʠʥʠ ʨʦʜʫ S§lix ʟʙʝʨʽʛʘʶʪʴʩʷ ʚ ɯʥʩʪʠʪʫʪʽ ʙʽʦʝʥʝʨʛʝʪʠʯʥʠʭ 

ʢʫʣʴʪʫʨ ʽ ʮʫʢʨʦʚʠʭ ʙʫʨʷʢʽʚ ʪʘ ʡʦʛʦ ʩʝʣʝʢʮʽʡʥʠʭ ʚʽʜʜʽʣʢʘʭ ɹʽʣʦʮʝʨʢʽʚʩʴʢʦʾ ɼʉʉ, 

ɺʝʩʝʣʦʧʦʜʽʣʴʩʴʢʦʾ ɼʉʉ, ʗʣʪʫʰʢʽʚʩʴʢʦʾ ɼʉʉ. 
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ʈʆɿɼɯʃ 2 
ʊɽʍʅʆʃʆɻɯʗ ɺʀʈʆʑʋɺɸʅʅʗ ɽʅɽʈɻɽʊʀʏʅʆɰ ɺɽʈɹʀ 

 
ʅʘʡʚʘʞʣʠʚʽʰʠʤʠ ʟʘʭʦʜʘʤʠ ʟʽ ʩʪʚʦʨʝʥʥʷ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʠʭ ʧʣʘʥʪʘʮʽʡ 

ʚʝʨʙ ʻ: ʚʠʙʽʨ ʤʽʩʮʷ ʜʣʷ ʧʦʩʘʜʦʢ, ʨʝʪʝʣʴʥʠʡ ʦʙʨʦʙʽʪʦʢ ˇʨʫʥʪʫ, ʚʠʙʽʨ 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʜʣʷ ʣʽʩʦʨʦʩʣʠʥʥʠʭ ʫʤʦʚ ʣʽʩʦʢʫʣʴʪʫʨʥʦʾ ʧʣʦʱʽ ʚʠʜʫ (ʢʣʦʥʫ) 

ʚʝʨʙʠ, ʧʨʠʜʘʪʥʦʛʦ ʜʣʷ ʚʠʨʦʱʫʚʘʥʥʷ ʟʘʧʣʘʥʦʚʘʥʠʭ ʘʩʦʨʪʠʤʝʥʪʫ ʽ ʚʠʜʫ 

ʩʘʜʠʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʩʝʟʦʥʫ ̔ ʩʧʦʩʦʙ̔ ʚ ʩʘʜʽʥʥʷ, ʜʦʛʣʷʜ ʟʘ ˇʨʫʥʪʦʤ, ʚʥʝʩʝʥʥʷ 

ʜʦʙʨʠʚ ʪʘ ʟʘʭʠʩʪʫ ʨʦʩʣʠʥ ʚʽʜ ʰʢʽʜʥʠʢʽʚ ʽ ʭʚʦʨʦʙ. 

ɿʚʘʞʘʶʯʠ ʥʘ ʚʠʩʦʢʫ ʧʦʨʦʩʣʝʚʫ ʟʜʘʪʥʽʩʪʴ ʚʝʨʙ, ʧʽʩʣʷ ʟʨʽʟʘʥʥʷ ʚʠʨʦʱʝʥʦʾ 

ʩʠʨʦʚʠʥʠ ʟ ʧʦʨʦʩʣʽ ʬʦʨʤʫʻʪʴʩʷ ʥʘʩʪʫʧʥʘ ʛʝʥʝʨʘʮʽʷ ʧʣʘʥʪʘʮʽʾ. ʊʘʢʠʭ ʛʝʥʝʨʘʮʽʡ, 

ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʠʨʦʱʫʚʘʥʦʛʦ ʩʦʨʪʠʤʝʥʪʫ, ʤʦʞʝ ʙʫʪʠ ʚʽʜ ʢʽʣʴʢʦʭ ʜʝʩʷʪʢʽʚ 

(ʧʣʘʥʪʘʮʽʾ ʥʘ ʧʨʫʪ) ʜʦ ʜʚʫʭ-ʪʨʴʦʭ, ʟʘ ʚʠʨʦʱʫʚʘʥʥʷ ʙʘʣʘʥʩʦʚʦʾ ʜʝʨʝʚʠʥʠ, 

ʧʠʣʦʚʥʠʢʘ ʪʘ ʽʥʰʠʭ ʩʝʨʝʜʥʽʭ ʪʘ ʛʨʫʙʠʭ ʩʦʨʪʠʤʝʥʪʽʚ. ʋ ʟʚóʷʟʢʫ ʟ ʮʠʤ ʚʘʞʣʠʚʝ 

ʟʥʘʯʝʥʥʷ ʫ ʧʽʜʪʨʠʤʘʥʥʽ ʚʠʩʦʢʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʽ ʩʪʽʡʢʦʩʪʽ ʚʝʨʙʦʚʠʭ ʧʣʘʥʪʘʮʽʡ 

ʤʘʶʪʴ ʪʘʢʦʞ ʩʧʦʩʦʙʠ ʽ ʪʝʨʤʽʥʠ ʧʨʦʚʝʜʝʥʥʷ ʾʭ ʨʫʙʦʢ. 
 

2.1. ɺʠʙʽʨ ʤʽʩʮʷ ʧʽʜ ʧʣʘʥʪʘʮʽʶ ʚʝʨʙʠ 
 

ɺʝʨʙʠ, ʟʚʘʞʘʶʯʠ ʥʘ ʾʭʥ ̔ʨʽʟʥʽ ʝʢʦʣʦʛʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ, ʤʦʞʣʠʚʝ ʧʨʘʢʪʠʯʥʦ 

ʥʘ ʚʩʽʭ ʪʠʧʘʭ ˇʨʫʥʪʫ, ʘʣʝ ʜʣʷ ʚʝʨʙʦʚʠʭ ʧʣʘʥʪʘʮʽʡ ʙʫʜʴ-ʷʢʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ 

ʦʧʪʠʤʘʣʴʥʠʤ ʻ ʚʦʣʦʛʠʡ, ʙʘʛʘʪʠʡ ʥʘ ʛʫʤʫʩ, ʜʦʙʨʝ ʜʨʝʥʦʚʘʥʠʡ ʩʫʧʽʱʘʥʠʡ ʘʙʦ 

ʩʫʛʣʠʥʠʩʪʠʡ ˇʨʫʥʪ. ʎʝ ʚʽʜʧʦʚʽʜʘʻ ʪʠʧʘʤ ʫʤʦʚ ʤʽʩʮʝʟʨʦʩʪʘʥʥʷ ʚʽʜ ɺ2-4 ʜʦ ɼ2-4. 

ʊʘʢʦʾ ʜʫʤʢʠ ʜʦʪʨʠʤʫʶʪʴʩʷ ʧʨʘʢʪʠʯʥʦ ʚʩʽ ʚʽʜʦʤʽ ʘʚʪʦʨʠ, ʽ ʮʝ ʱʝ ʨʘʟ 

ʧʽʜʪʚʝʨʜʠʣʠ ʥʘʰʽ ʜʦʩʣʽʜʞʝʥʥʷ (ʪʘʙʣ. 2.1). 

ɼʝʱʦ ʨʦʟʭʦʜʷʪʴʩʷ ʜʫʤʢʠ ʨʽʟʥʠʭ ʘʚʪʦʨʽʚ ʫ ʧʠʪʘʥʥʽ ʧʨʦ ʦʧʪʠʤʘʣʴʥʫ 

ʛʣʠʙʠʥʫ ʟʘʣʷʛʘʥʥʷ ˇʨʫʥʪʦʚʠʭ ʚʦʜ. ʂ.ʂ. ɺʝʙʝʨ (1911) ʚʢʘʟʫʻ, ʱʦ ˇʨʫʥʪʦʚʽ ʚʦʜʠ ʥʝ 

ʧʦʚʠʥʥʽ ʧʽʜʥʽʤʘʪʠʩʷ ʚʠʱʝ 30 ʩʤ, ɼ. ɺʽʩʤʘʥ (1930) ʩʪʚʝʨʜʞʫʻ, ʱʦ ʨʽʚʝʥʴ 

ˇʨʫʥʪʦʚʠʭ ʚʦʜ ʥʝ ʧʦʚʠʥʝʥ ʧʝʨʝʚʠʱʫʚʘʪʠ 60 ʩʤ ʽ ʥʝ ʦʧʫʩʢʘʪʠʩʷ ʥʠʞʯʝ 125 ʩʤ, 

ɯ.ʈ. ʄʦʨʦʟʦʚ (1966) ʚʚʘʞʘʻ, ʱʦ ʦʧʪʠʤʘʣʴʥʠʡ ʨʽʚʝʥʴ ˇʨʫʥʪʦʚʠʭ ʚʦʜ ʜʣʷ ʣʽʩʦʚʦʾ 

ʟʦʥʠ ï 1,5 ï 4,0 ʤ, ʜʣʷ ʃʽʩʦʩʪʝʧʫ ï 1,0 - 3,0 ʤ. ʊʘʢʫ ʞ ʛʣʠʙʠʥʫ ɸ.ɯ. ɻʦʣʠʢʦʚ 

(1958) ʚʚʘʞʘʻ ʦʧʪʠʤʘʣʴʥʦʶ ʜʣʷ ʟʦʥʠ ʥʝʩʪʘʙʽʣʴʥʦʛʦ ʟʚʦʣʦʞʝʥʥʷ. ɿʘ ʄ.ɼ. 

ʂʦʙʝʟʩʴʢʠʤ (1936) ʦʧʪʠʤʫʤ ʨʽʚʥʷ ˇʨʫʥʪʦʚʠʭ ʚʦʜ ʜʣʷ ʫʩʧʽʰʥʦʛʦ ʨʦʩʪʫ ʚʝʨʙʦʚʠʭ 

ʧʣʘʥʪʘʮʽʡ ʩʪʘʥʦʚʠʪʴ 0,5 ï 2,0 ʤ, ʘ ʟʘ ɺ.ɯ. ʉʘʫʪʽʥʠʤ ʪʘ ʽʥ. (1986) ï 1 ï 2 ʤ. 

ɺ ʮʽʣʦʤʫ ʟʥʘʯʥʠʭ ʨʦʟʭʦʜʞʝʥʴ ʤʽʞ ʮʠʤʠ ʜʘʥʠʤʠ ʥʝʤʘʻ, ʘ ʚʠʥʠʢʣʠ ʚʦʥʠ, 

ʤʦʞʣʠʚʦ, ʯʝʨʝʟ ʥʝʩʪʘʙʽʣʴʥʽʩʪʴ ʨʽʚʥʷ ˇʨʫʥʪʦʚʠʭ ʚʦʜ, ʷʢʠʡ ʚ ʟʥʘʯʥʠʭ ʤʝʞʘʭ 

ʢʦʣʠʚʘʻʪʴʩʷ ʧʨʦʪʷʛʦʤ ʨʦʢʫ ʪʘ ʟʘʣʝʞʥʦ ʚʽʜ ʪʠʧʫ ˇʨʫʥʪʫ. ɿʘ ʥʘʰʠʤʠ ʜʘʥʠʤʠ, 

ʦʧʪʠʤʘʣʴʥʽ ʫʤʦʚʠ ʜʣʷ ʨʦʩʪʫ ʚʝʨʙʠ ʩʪʚʦʨʶʶʪʴʩʷ ʟʘ ʟʘʣʷʛʘʥʥʷ ˇʨʫʥʪʦʚʠʭ ʚʦʜ ʫ 

ʣʠʧʥʽ ʥʘ ʛʣʠʙʠʥʽ 0,6 - 2,0 ʤ. ʋ ʧʨʠʨʦʜʽ ʮʝ ï ʟʘʧʣʘʚʠ ʨʽʯʦʢ, ʢʨʽʤ ʧʨʠʤʘʪʝʨʠʢʦʚʦʾ 

ʯʘʩʪʠʥʠ, ʜʥʦ ʙʘʣʦʢ, ʚʠʙʘʣʢʽʚ, ʷʨʽʚ, ʢʦʥʫʩʠ ʚʠʥʦʩʫ ʷʨʽʚ, ʥʠʞʥʽ ʯʘʩʪʠʥʠ ʧʦʣʦʛʠʭ 

ʩʭʠʣʽʚ ʪʘ ʽʥ. ɼʽʣʷʥʢʘ ʧʦʚʠʥʥʘ ʙʫʪʠ ʧʦ ʤʦʞʣʠʚʦʩʪʽ ʧʣʦʩʢʦʶ, ʙʝʟ ʤʽʢʨʦʧʦʥʠʞʝʥʴ, 

ʜʝ ʤʦʞʝ ʟʘʩʪʦʶʚʘʪʠʩʷ ʚʦʜʘ. ʈʦʟʪʘʰʫʚʘʥʥʷ ʧʣʘʥʪʘʮʽʾ ʚ ʩʘʤʝ ʪʘʢʠʭ ʤʽʩʮʷʭ 

ʜʦʮʽʣʴʥʝ ʪʘʢʦʞ ʟ ʧʦʛʣʷʜʫ ʥʘ ʪʝ, ʱʦ ʩʥʽʛʦʚʽ ʪʘ ʜʦʱʦʚʽ ʚʦʜʠ ʟʥʦʩʷʪʴ ʫ ʥʠʟʠʥʠ 

ʚʝʨʭʥʽʡ, ʥʘʡʙʘʛʘʪʰʠʡ ʰʘʨ ˇʨʫʥʪʫ, ʱʦ ʟʤʝʥʰʫʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʥʝʩʝʥʥʷ ʜʦʙʨʠʚ, ʘ 

ʦʪʞʝ, ʽ ʚʠʪʨʘʪʠ ʥʘ ʚʠʨʦʱʫʚʘʥʥʷ ʧʨʫʪʫ. ˆʨʫʥʪ ʧʦʚʠʥʝʥ ʙʫʪʠ ʩʣʘʙʦ ʢʠʩʣʠʤ ʘʙʦ 
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ʥʝʡʪʨʘʣʴʥʠʤ. ɹʽʣʴʰʽʩʪʴ ʜʦʩʣʽʜʥʠʢʽʚ ʚʚʘʞʘʶʪʴ ʦʧʪʠʤʘʣʴʥʠʤ ʨʅ 5-6 (ʄʦʨʦʟʦʚ, 

1966; ɸʥʮʠʬʝʨʦʚ, 1970; ʉʘʪʠʥ ʪʘ ʽʥ., 1986), ʘ ʙʘʰʢʠʨʩʴʢʽ ʚʯʝʥʽ ʚʚʘʞʘʶʪʴ 

ʦʧʪʠʤʘʣʴʥʠʤ ʨʅ 6,5-7,0 (çʈʝʢʦʤʝʥʜʘʮʽʾéè, 1986). 
 

ʊʘʙʣʠʮʷ 2.1 

ʍʘʨʘʢʪʝʨʥʽ ʝʣʝʤʝʥʪʠ ʣʘʥʜʰʘʬʪʫ, ʥʘ ʷʢʠʭ ʨʦʟʧʦʚʩʶʜʞʝʥʘ ʚʝʨʙʘ, ʪʘ 

ʦʧʪʠʤʘʣʴʥʽ ʫʤʦʚʠ ʾʾ ʚʠʨʦʱʫʚʘʥʥʷ 
 

ɺʠʜ ʚʝʨʙʠ ɽʣʝʤʝʥʪʠ ʣʘʥʜʰʘʬʪʫ 
ʊʠʧ ʣʽʩʦʨʦʩʣʠʥʥʠʭ ʫʤʦʚ 

ʫ ʧʨʠʨʦʜʽ ʚ ʢʫʣʴʪʫʨʽ 

ɺʝʨʙʘ ʙʽʣʘ 
ɹʝʨʝʛʠ ʽ ʜʦʣʠʥʠ ʨʽʯʦʢ, ʥʘ ʧʽʱʘʥʠʭ ʽ ʦʩʦʙʣʠʚʦ 

ï ʥʘ ʧʽʱʘʥʦ-ʤʫʣʦʚʠʭ ʥʘʥʦʩʘʭ 
ɺ3-4 ï D3-4 B3-4 ï D2-4 

ɺʝʨʙʘ ʣʘʤʢʘ 
ɹʝʨʝʛʠ ʨʽʢ ʪʘ ʽʥʰʠʭ ʚʦʜʦʡʤ, ʚʦʛʢʽ ʜʦʣʠʥʠ, 

ʢʘʥʘʚʠ 
C3-5 ï D3-5 C3-5 ï D2-5 

ɺʝʨʙʘ 

ʪʨʠʪʠʯʠʥʢʦʚʘ 

ʇʦʥʠʞʝʥʽ ʤʽʩʮʷ ʚ ʧʨʠʨʫʩʣʦʚʽʡ ʯʘʩʪʠʥʽ 

ʟʘʧʣʘʚʠ, ʨʽʜʰʝ ï ʙʝʨʝʛʠ ʩʪʘʨʠʮʴ 
C4-5, D4-5 B3-5 ï D2-5 

ɺʝʨʙʘ ʧʫʨʧʫʨʦʚʘ ʇʨʠʨʫʩʣʦʚʘ ʪʘ ʩʝʨʝʜʥʷ ʯʘʩʪʠʥʘ ʟʘʧʣʘʚʠ C3-4, D3-4 B2-4 ï D1-4 

ɺʝʨʙʘ 

ʧʨʫʪʦʚʠʜʥʘ 
ʇʨʠʨʫʩʣʦʚʘ ʪʘ ʩʝʨʝʜʥʷ ʯʘʩʪʠʥʘ ʟʘʧʣʘʚʠ C3-5 ï D3-5 B2-4 ï D1-5 

ɺʝʨʙʘ 

ʛʦʩʪʨʦʣʠʩʪʘ 
ʇʽʱʘʥʽ ˇʨʫʥʪʠ ʚ ʟʘʧʣʘʚʽ ʽ ʧʦʟʘ ʟʘʧʣʘʚʦʶ A1-3, B1-3 A1-3 ï D1-3 

ɺʝʨʙʘ 

ʚʦʚʯʝʷʛʽʜʥʘ 
ɹʝʨʝʛʠ ʽ ʜʦʣʠʥʠ ʛʽʨʩʴʢʠʭ ʨʽʯʦʢ B3-4 ï D3-4 A1-4 ï D1-4 

ɺʝʨʙʘ 

ʧóʷʪʠʪʠʯʠʥʢʦʚʘ 

ʆʢʨʘʾʥʠ ʥʠʟʦʚʠʭ ʪʘ ʧʝʨʝʭʽʜʥʠʭ ʙʦʣʽʪ, ʤʦʢʨʽ 

ʣʫʢʠ 
C4-5, D4-5 C3-5, D2-5 

ɺʝʨʙʘ ʢʦʟʷʯʘ ʋʟʣʽʩʩʷ, ʨʦʟʨʽʜʞʝʥʽ ʩʦʩʥʷʢʠ, ʚʠʨʫʙʢʠ A2-4 ï D2-4 A2-4 ï D1-4 

ɺʝʨʙʘ ʧʦʧʝʣʷʩʪʘ 
ɹʝʨʝʛʠ ʟʘʩʪʽʡʥʠʭ ʚʦʜʦʡʤ, ʦʢʨʘʾʥʠ ʙʦʣʽʪ, 

ʤʦʢʨʽ ʣʫʢʠ 
B4, C3-5, D3-5 B3-5 ï D2-5 

ɺʝʨʙʘ ʚʫʰʢʘʪʘ ʆʢʨʘʾʥʠ ʙʦʣʽ, ʤʦʢʨʽ, ʟʘʙʦʣʦʯʝʥʽ ʣʽʩʠ A4-5 ï C4-5 A3-5 ï C2-5 

ɺʝʨʙʘ ʩʠʟʘ (ʚ 

ʉʪʘʨʢʝ) 

ʈʦʟʨʽʜʞʝʥʽ ʩʦʩʥʷʢʠ, ʙʝʨʝʟʥʷʢʠ, ʫʟʣʽʩʩʷ, ʣʫʢʠ, 

ʙʦʣʦʪʘ 
B2-4 ï C2-4 B2-4 ï D2-4 

ɺʝʨʙʘ 

ʤʽʨʟʠʥʦʣʠʩʪʘ 

(ʚ. ʯʦʨʥʽʶʯʘ) 

ʆʢʨʘʾʥʠ ʥʠʟʦʚʠʭ ʪʘ ʧʦʧʝʨʝʜʥʽʭ ʙʦʣʽ, ʚʦʣʦʛʽ 

ʨʦʟʨʽʜʞʝʥʽ ʣʽʩʠ, ʣʫʢʠ 
B3-4 ï D3-4 B3-4 ï D1-4 

ɺʝʨʙʘ 

ʨʦʟʤʘʨʠʥʦʣʠʩʪʘ 
ʇʽʩʢʠ, ʣʫʢʠ, ʥʠʟʠʥʥʽ ʪʘ ʧʝʨʝʭʽʜʥʽ ʙʦʣʦʪʘ A1-5  - C1-5 A1-5 ï D1-5 

ɺʝʨʙʘ 

ʣʘʧʣʘʥʜʩʴʢʘ 
ʅʠʟʦʚʽ ʪʘ ʧʝʨʝʭʽʜʥʽ ʙʦʣʦʪʘ 

B3-4, C4-5, 

D3-4 
A2-5 - D2-5  

ɺʝʨʙʘ ʯʦʨʥʠʯʥʘ ʇʝʨʝʭʽʜʥʽ ʙʦʣʦʪʘ A4-5 ï C4-5 A2-5 ï D2-5 

 

2.2. ʆʩʥʦʚʥʠʡ ʦʙʨʦʙʽʪʦʢ ˇʨʫʥʪʫ, ʧʽʜʛʦʪʦʚʢʘ ˇʨʫʥʪʫ ʪʘ ʩʘʜʽʥʥʷ ʚʝʨʙʠ 

 
ʆʩʥʦʚʥʽ ʟʘʚʜʘʥʥʷ ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ ʧʦʣʷʛʘʶʪʴ ʚ ʘʢʪʠʚʥʦʤʫ ʚʧʣʠʚʽ ʥʘ 

ʬʽʟʠʯʥʽ, ʭʽʤʽʯʥʽ ʪʘ ʙʽʦʣʦʛʽʯʥʽ ʧʨʦʮʝʩʠ, ʱʦ ʚʽʜʙʫʚʘʶʪʴʩʷ ʚ ʥʴʦʤʫ, ʥʘ ʬʽʟʠʯʥʠʡ 

ʩʪʘʥ ʪʘ ʩʪʨʫʢʪʫʨʫ ʦʨʥʦʛʦ ʰʘʨʫ, ʚʦʜʦʧʦʚʽʪʨʷʥʠʡ ʨʝʞʠʤ ʪʘ ʨʝʞʠʤ ʞʠʚʣʝʥʥʷ. 

ʊʝʭʥʦʣʦʛʽʯʥʽ ʦʧʝʨʘʮʽʾ ʟ ʦʩʥʦʚʥʦʛʦ ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ ʟʘ ʚʠʨʦʱʫʚʘʥʥʷ 

ʝʥʝʨʛʝʪʠʯʥʦʾ ʚʝʨʙʠ ʥʝʦʙʭʽʜʥʦ ʨʦʟʛʣʷʜʘʪʠ ʚ ʢʦʤʧʣʝʢʩʽ, ʷʢ ʚʘʞʣʠʚʽ ʟʘʩʦʙʠ 

ʙʦʨʦʪʴʙʠ ʟ ʙʫʨôʷʥʘʤʠ, ʰʢʽʜʥʠʢʘʤʠ ʪʘ ʟʙʫʜʥʠʢʘʤʠ ʭʚʦʨʦʙ. ɺʩʽ ʩʠʩʪʝʤʠ 

ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ ʧʽʜ ʝʥʝʨʛʝʪʠʯʥʫ ʚʝʨʙʫ ʫʩʧʽʰʥʦ ʚʠʢʦʥʫʶʪʴʩʷ ʚ ʨʘʤʢʘʭ 
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ʟʘʛʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ ʚ ʪʽʩʥʦʤʫ ʟʚóʷʟʢʫ ʟʽ ʚʩʽʤʘ ʽʥʰʠʤʠ 

ʧʽʜʩʠʩʪʝʤʘʤʠ (ʩʽʚʦʟʤʽʥʠ, ʫʜʦʙʨʝʥʥʷ, ʟʘʩʦʙʠ ʟʘʭʠʩʪʫ ʨʦʩʣʠʥ) ʩʠʩʪʝʤʠ 

ʟʝʤʣʝʨʦʙʩʪʚʘ ʢʦʥʢʨʝʪʥʦʾ ʟʦʥʠ, ʨʘʡʦʥʫ, ʧʽʜʧʨʠʻʤʩʪʚʘ. 

ɺʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʤʘʻ ʧʦʰʫʢ ʪʘ ʨʝʘʣʽʟʘʮʽʷ ʥʘʡʙʽʣʴʰ ʩʧʨʠʷʪʣʠʚʠʭ, 

ʝʥʝʨʛʝʪʠʯʥʦ ʚʠʛʽʜʥʠʭ ʪʘ ʝʢʦʣʦʛʽʯʥʦ ʧʨʠʡʥʷʪʥʠʭ ʩʧʦʩʦʙʽʚ ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ ʧʽʜ 

ʝʥʝʨʛʝʪʠʯʥʫ ʚʝʨʙʫ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ˇʨʫʥʪʦʚʦ-ʢʣʽʤʘʪʠʯʥʦʾ ʟʦʥʘʣʴʥʦʩʪʽ, ʩʪʨʫʢʪʫʨʠ 

ʩʠʩʪʝʤʠ, ʤʽʩʮʷ ʪʘ ʛʣʠʙʠʥʠ ʧʦʚʝʨʭʥʝʚʦʛʦ ʪʘ ʛʣʠʙʦʢʦʛʦ ʦʙʨʦʙʽʪʢʽʚ, ʩʪʨʦʢʽʚ ʾʭ 

ʟʜʽʡʩʥʝʥʥʷ ʪʘ ʷʢʦʩʪʽ ʚʠʢʦʥʘʥʥʷ. 

ʆʩʥʦʚʥʠʡ ʦʙʨʦʙʽʪʦʢ ˇʨʫʥʪʫ ʧʽʜ ʝʥʝʨʛʝʪʠʯʥʫ ʚʝʨʙʫ ʧʦʚʠʥʝʥ ʚʽʜʧʦʚʽʜʘʪʠ 

ʩʫʯʘʩʥʦʤʫ ʪʝʭʥʽʯʥʦʤʫ ʪʘ ʦʨʛʘʥʽʟʘʮʽʡʥʦʤʫ ʨʽʚʥʷʤ. ʊʦʤʫ ʥʘʡʙʽʣʴʰ ʟʚʘʞʣʠʚʦ ʽ 

ʘʜʝʢʚʘʪʥʦ ʩʣʽʜ ʧʽʜʭʦʜʠʪʠ ʜʦ ʢʦʥʢʨʝʪʥʠʭ ˇʨʫʥʪʦʚʦ-ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ ʟʦʥʠ, 

ʧʽʜʧʨʠʻʤʩʪʚʘ ʡ ʧʦʣʷ, ʧʦʛʦʜʥʠʭ ʫʤʦʚ ʪʘ ʬʽʪʦʩʘʥʽʪʘʨʥʦʛʦ ʩʪʘʥʫ ˇʨʫʥʪʫ. 

ʆʩʥʦʚʥʠʡ ʦʙʨʦʙʽʪʦʢ ˇʨʫʥʪʫ ï ʮʝ ʦʜʠʥ ʽʟ ʛʦʣʦʚʥʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʧʨʦʮʝʩʽʚ, ʷʢʠʡ ʻ ʬʫʥʜʘʤʝʥʪʦʤ ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʱʫʚʘʥʥʷ ʝʥʝʨʛʝʪʠʯʥʦʾ ʚʝʨʙʠ. 

ʅʠʥʽ ʚ ʩʪʨʫʢʪʫʨʽ ʪʝʭʥʦʣʦʛʽʾ ʚʠʪʨʘʪʠ ʥʘ ʦʩʥʦʚʥʠʡ ʦʙʨʦʙʽʪʦʢ ˇʨʫʥʪʫ ʩʪʘʥʦʚʣʷʪʴ ʚ 

ʩʝʨʝʜʥʴʦʤʫ 5-6%. ɺ ʩʪʨʫʢʪʫʨʽ ʦʩʥʦʚʥʦʛʦ ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ ʥʘʡʙʽʣʴʰʽ ʚʠʪʨʘʪʠ 

ʟʘʡʤʘʶʪʴ ʤʽʥʝʨʘʣʴʥʽ ʜʦʙʨʠʚʘ ʽ ʩʪʘʥʦʚʣʷʪʴ ʤʘʡʞʝ 59%. ʎʽ ʧʦʢʘʟʥʠʢʠ 

ʧʦʢʘʟʫʶʪʴ, ʱʦ ʦʩʥʦʚʥʠʡ ʦʙʨʦʙʽʪʦʢ ˇʨʫʥʪʫ ʻ ʦʩʥʦʚʥʠʤ ʪʝʭʥʦʣʦʛʽʯʥʠʤ 

ʟʘʩʦʙʦʤ, ʥʘʧʨʘʚʣʝʥʠʤ ʥʘ ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʝʥʝʨʛʝʪʠʯʥʦʾ ʚʝʨʙʠ. 

ʊʝʦʨʝʪʠʯʥʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʽ ʧʨʘʢʪʠʢʦʶ ʨʝʢʦʤʝʥʜʦʚʘʥʽ ʪʘʢ ʟʚʘʥʽ 

ʢʣʘʩʠʯʥʽ ʩʠʩʪʝʤʠ ʦʩʥʦʚʥʦʛʦ ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ ï ʥʘʧʽʚʧʘʨʦʚʠʡ ʪʘ ʧʦʣʽʧʰʝʥʦʛʦ 

ʟʷʙʫ. ʇʦʣʽʧʰʝʥʠʡ ʟʷʙ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʟʦʥʘʭ ʥʝʜʦʩʪʘʪʥʴʦʛʦ ʪʘ ʥʝʩʪʽʡʢʦʛʦ 

ʟʚʦʣʦʞʝʥʥʷ, ʦʩʦʙʣʠʚʦ ʟʘ ʟʘʩʤʽʯʝʥʦʩʪʽ ˇʨʫʥʪʫ ʙʘʛʘʪʦʨʽʯʥʠʤʠ ʙʫʨóʷʥʘʤʠ, ʷʢʠʡ 

ʚʢʣʶʯʘʻ: 

- 2-3 ʨʘʟʦʚʝ ʣʫʱʝʥʥʷ ʧʣʦʱ ʜʠʩʢʦʚʠʤʠ ʣʫʱʠʣʴʥʠʢʘʤʠ, ʘ ʯʝʨʝʟ 10-12 ʜʥʽʚ 

ʧʨʦʚʦʜʠʪʴʩʷ ʧʦʚʪʦʨʥʝ ʜʠʩʢʦʚʝ ʣʫʱʝʥʥʷ, ʧʦʪʽʤ ʪʨʝʪʻ ʛʣʠʙʦʢʝ ʣʫʱʝʥʥʷ ʥʘ 

ʛʣʠʙʠʥʫ 12-15 ʩʤ; 

- ʟʷʙʣʝʚʫ ʦʨʘʥʢʫ ʧʨʦʚʦʜʷʪʴ ʥʘʧʨʠʢʽʥʮʽ ʚʝʨʝʩʥʷ ï ʥʘ ʧʦʯʘʪʢʫ ʞʦʚʪʥʷ ʧʽʩʣʷ 

ʚʥʝʩʝʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ. 

ʅʘʧʽʚʧʘʨʦʚʠʡ ʦʙʨʦʙʽʪʦʢ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʟʦʥʽ ʜʦʩʪʘʪʥʴʦʛʦ ʟʚʦʣʦʞʝʥʥʷ 

ʽ ʥʘ ʧʦʣʷʭ, ʩʠʣʴʥʦ ʟʘʙʫʨóʷʥʝʥʠʭ ʦʜʥʦʨʽʯʥʠʤʠ ʙʫʨóʷʥʘʤʠ. ɺʽʥ ʚʢʣʶʯʘʻ: 

- 2-3 ʨʘʟʦʚʝ ʣʫʱʝʥʥʷ ʧʦʚʝʨʭʥʽ ʧʦʣʷ ʜʠʩʢʦʚʠʤʠ ʣʫʱʠʣʴʥʠʢʘʤʠ; 

- ʚʥʝʩʝʥʥʷ ʛʝʨʙʽʮʠʜʫ ʩʫʮʽʣʴʥʦʾ ʜʽʾ; 

- ʛʣʠʙʦʢʫ ʦʨʘʥʢʫ ʧʨʦʚʦʜʷʪʴ ʧʽʩʣʷ ʚʥʝʩʝʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʫ ʢʽʥʮʽ 

ʣʠʧʥʷ ï ʥʘ ʧʦʯʘʪʢʫ ʩʝʨʧʥʷ; 

- ʢʫʣʴʪʠʚʘʮʽʶ, ʜʠʩʢʫʚʘʥʥʷ ʘʙʦ ʙʦʨʦʥʫʚʘʥʥʷ ʧʨʠ ʟóʷʚʣʝʥʥʽ ʙʫʨóʷʥʽʚ, ʧʽʩʣʷ 

ʚʠʧʘʜʽʥʥʷ ʦʧʘʜʽʚ ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʦʩʽʥʥʴʦʛʦ ʧʝʨʽʦʜʫ (ʚʝʨʝʩʝʥʴ ï ʞʦʚʪʝʥʴ). 

ʅʘ ʦʩʥʦʚʽ ʨʝʪʝʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʘʛʨʦʢʣʽʤʘʪʠʯʥʦʾ ʩʠʪʫʘʮʽʾ ʪʘ ʩʪʘʥʫ ˇʨʫʥʪʫ 

ʥʝʦʙʭʽʜʥʝ ʦʩʪʘʪʦʯʥʝ ʚʠʟʥʘʯʝʥʥʷ ʟʽ ʩʧʦʩʦʙʦʤ ʦʩʥʦʚʥʦʛʦ ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ. 

ɺ ʦʩʪʘʥʥʽ ʨʦʢʠ ʥʘ ʧʨʘʢʪʠʮʽ ʙʽʣʴʰʝ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʥʘʧʽʚʧʘʨʦʚʠʡ 

ʦʙʨʦʙʽʪʦʢ ˇʨʫʥʪʫ. ɺʽʥ ʜʝʰʝʚʰʠʡ ʽ ʪʝʭʥʦʣʦʛʽʯʥʽ ʦʧʝʨʘʮʽʾ ʚʠʢʦʥʫʶʪʴʩʷ 

ʧʝʨʽʦʜ, ʧʽʢ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ ʱʝ ʥʝ ʥʘʩʪʫʧʠʚ. 
ʃʫʱʝʥʥʷ ʧʣʦʱ ʚʽʜʚʝʜʝʥʠʭ ʜʣʷ ʩʘʜʽʥʥʷ ʚʝʨʙʠ. ʊʝʭʥʦʣʦʛʽʷ ʚʠʨʦʱʫʚʘʥʥʷ 

ʝʥʝʨʛʝʪʠʯʥʦʾ ʚʝʨʙʠ ʚʢʣʶʯʘʻ ʢʦʤʧʣʝʢʩ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʦʧʝʨʘʮʽʡ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʽ 

ʣʫʱʝʥʥʷ. ʋ ʩʪʨʫʢʪʫʨʽ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʥʘʧʽʚʧʘʨʦʚʦʛʦ ʩʧʦʩʦʙʫ 
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ʦʩʥʦʚʥʦʛʦ ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ ʣʫʱʝʥʥʷ ʟʜʽʡʩʥʶʻʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʜʠʩʢʦʚʠʤʠ 

ʣʫʱʠʣʴʥʠʢʘʤʠ ʘʙʦ ʜʠʩʢʦʚʠʤʠ ʙʦʨʦʥʘʤʠ (ʪʘʙʣ. 2.2). 

ʊʘʙʣʠʮʷ 2.2 

ʆʩʥʦʚʥʽ ʘʛʨʦʪʝʭʥʽʯʥʽ ʚʠʤʦʛʠ ʜʦ ʣʫʱʝʥʥʷ ʧʣʦʱ ʚ ʩʠʩʪʝʤʽ ʦʩʥʦʚʥʦʛʦ 

ʦʙʨʦʙʽʪʢʫ ʧʽʜ ʝʥʝʨʛʝʪʠʯʥʫ ʚʝʨʙʫ 

 

ʇʦʢʘʟʥʠʢʠ ɺʠʤʦʛʠ ɼʦʧʫʩʢʠ 

ɸʛʨʦʪʝʭʥʽʯʥʽ ʚʠʤʦʛʠ ʜʦ 

ʣʫʱʝʥʥʷ ʩʪʝʨʥʽ: ʪʨʘʢʪʦʨ 

ʍʊɿ-121, ɼʞʦʥ ɼʽʨ; ʩ/ʛ 

ʤʘʰʠʥʠ: ʃɼɻ-10, ʃɼɻ-15, 

ɹɼɺ-6, ɹɼʊ-7,0, ɹɼɺʇ-7 

  

ʉʪʨʦʢ ʧʨʦʚʝʜʝʥʥʷ 

ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʦʧʝʨʘʮʽʾ 

ʂʚʽʪʝʥʴ - ʪʨʘʚʝʥʴ  

ʊʨʠʚʘʣʽʩʪʴ ʨʦʙʦʪʠ ʥʘ 

ʦʜʥʦʤʫ ʧʦʣʽ, ʜʥʽʚ 

2 + 1 

ɻʣʠʙʠʥʘ ʦʙʨʦʙʽʪʢʫ, ʩʤ 10 ï 12 Ñ 2 

ɻʣʠʙʠʥʘ ʚʧʘʜʠʥ ʧʽʩʣʷ 

ʧʦʧʝʨʝʯʥʦʛʦ ʧʨʦʭʦʜʫ 

ʘʛʨʝʛʘʪʫ,ʩʤ 

 

ɼʦ 4 

 

+ 1 

ʂʽʣʴʢʽʩʪʴ ʥʝʧʽʜʨʽʟʘʥʠʭ 

ʙʫʨóʷʥʽʚ ʥʘ 1 ʤ
2
 

 

ʅʝ ʜʦʧʫʩʢʘʻʪʴʩʷ 

 

- 

ʆʛʨʽʭʠ ʤʽʞ ʩʫʤʽʞʥʠʤʠ 

ʧʨʦʭʦʜʘʤʠ 

 

ʅʝ ʜʦʧʫʩʢʘʻʪʴʩʷ 

 

- 

ʇʝʨʝʢʨʠʪʪʷ ʤʽʞ ʩʫʤʽʞʥʠʤʠ 

ʧʨʦʭʦʜʘʤʠ, ʩʤ 

 

10 ï 15 

 

+ 2 

ʂʽʣʴʢʽʩʪʴ ʦʙʨʦʙʽʪʢʽʚ 2 + 1 

ʉʧʦʩʽʙ ʨʫʭʫ ʘʛʨʝʛʘʪʫ ʏʦʚʥʠʢʦʚʠʡ - 

ʅʘʧʨʷʤʦʢ ʨʫʭʫ ʘʛʨʝʛʘʪʫ ʧʨʠ 

ʧʦʚʪʦʨʥʦʤʫ ʦʙʨʦʙʽʪʢʫ 

ʇʝʨʧʝʥʜʠʢʫʣʷʨʥʦ (ʧʽʜ 

ʢʫʪʦʤ 90ę) ʜʦ ʥʘʧʨʷʤʢʫ 

ʧʝʨʰʦʛʦ ʦʙʨʦʙʽʪʢʫ 

ʇʽʜ ʢʫʪʦʤ 45ę ʜʦ 

ʥʘʧʨʷʤʢʫ ʧʝʨʰʦʛʦ 

ʦʙʨʦʙʽʪʢʫ 

ʈʦʟʨʷʜ ʨʦʙʦʪʠ V  

 

ʆʩʥʦʚʥʦʶ ʤʝʪʦʶ ʣʫʱʝʥʥʷ ʧʣʦʱ ʟʘ ʦʙʦʭ ʩʧʦʩʦʙʽʚ ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ ʧʽʜ 

ʝʥʝʨʛʝʪʠʯʥʫ ʚʝʨʙʫ ʻ ʨʦʟʧʫʰʫʚʘʥʥʷ ʡʦʛʦ ʚʝʨʭʥʴʦʛʦ ʰʘʨʫ, ʧʽʜʨʽʟʫʚʘʥʥʷ ʙʫʨóʷʥʽʚ, 

ʾʭ ʧʦʜʨʽʙʥʝʥʥʷ ʜʣʷ ʢʨʘʱʦʛʦ ʟʘʛʦʨʪʘʥʥʷ ʧʽʜ ʯʘʩ ʦʨʘʥʢʠ, ʟʘʧʦʙʽʛʘʥʥʷ ʚʪʨʘʪʘʤ 

ʚʦʣʦʛʠ ʚʽʜ ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʪʘ ʩʪʚʦʨʝʥʥʷ ʩʧʨʠʷʪʣʠʚʠʭ ʫʤʦʚ ʜʣʷ ʾʾ ʥʘʢʦʧʠʯʝʥʥʷ ʚ 

ʧʝʨʽʦʜ ʤʽʞ ʣʫʱʝʥʥʷʤ ʪʘ ʦʨʘʥʢʦʶ, ʩʪʚʦʨʝʥʥʷ ʘʛʨʦʬʽʟʠʯʥʠʭ ʧʝʨʝʜʫʤʦʚ ʜʣʷ 

ʦʧʪʠʤʽʟʘʮʽʾ ʢʨʠʰʝʥʥʷ ʧʣʘʩʪʘ ʛʨʫʥʪʫ ʪʘ ʟʤʝʥʰʝʥʥʷ ʪʷʛʦʚʦʛʦ ʟʫʩʠʣʣʷ ʧʨʠ 

ʧʨʦʚʝʜʝʥʥʽ ʦʨʘʥʢʠ. ʅʘ ʧʦʣʷʭ, ʜʝ ʧʝʨʝʚʘʞʘʶʪʴ ʢʦʨʝʥʝʚʠʱʥʽ ʙʫʨóʷʥʠ (ʦʩʦʪ, 

ʧʠʨʽʡ, ʭʚʦʱ ʧʦʣʴʦʚʠʡ, ʩʚʠʥʦʨʠʡ, ʯʫʤʘʡ ʪʘ ʽʥʰʽ), ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʚʘʞʢʽ ʜʠʩʢʦʚʽ 

ʙʦʨʦʥʠ ʚ ʜʚʘ ʩʣʽʜʠ ʦʜʨʘʟʫ ʧʽʩʣʷ ʟʙʠʨʘʥʥʷ ʧʦʧʝʨʝʜʥʠʢʘ. ʃʫʱʝʥʥʷ ʩʪʝʨʥʽ 

ʧʨʦʚʦʜʷʪʴ ʘʛʨʝʛʘʪʘʤʠ ʫ ʩʢʣʘʜʽ ʜʠʩʢʦʚʠʭ ʣʫʱʠʣʴʥʠʢʽʚ ʃɼɻ-5, ʃɼɻ-10, ʃɼɻ-15, 
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ʃɼɻ-20, ʘʙʦ ʚʘʞʢʠʭ ʜʠʩʢʦʚʠʭ ʙʦʨʽʥ ɹɼʊ-3,0, ɹɼʊ-7,0, ɹɼʊ-10 ʪʘ ɹɼɺ-6, ɹɼɺʇ-

7, ɹɼɺʄ-4,2, ɹɼɺ-3,2. 

ɿʘ ʥʝʦʙʭʽʜʥʦʩʪʽ ʣʫʱʝʥʥʷ ʧʣʦʱ ʤʦʞʝ ʧʨʦʚʦʜʠʪʠʩʷ ʚ ʪʨʠ ʩʣʽʜʠ, 

ʟʙʽʣʴʰʫʶʯʠ ʛʣʠʙʠʥʫ ʦʙʨʦʙʽʪʢʫ ʜʦ 10-12 ʩʤ. ʂʫʪ ʘʪʘʢʠ ʜʠʩʢʽʚ ʨʝʛʫʣʶʶʪʴ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʨʦʟʩʫʚʥʠʭ ʪʷʛ, ʛʣʠʙʠʥʫ ʦʙʨʦʙʽʪʢʫ ï ʟʤʽʥʦʶ ʧʦʣʦʞʝʥʥʷ ʨʘʤʦʢ ʩʝʢʮʽʡ 

ʘʙʦ ʥʘʪʷʛʫ ʧʨʫʞʠʥ ʥʘ ʰʪʘʥʛʘʭ. ʆʩʥʦʚʥʘ ʚʠʤʦʛʘ ʜʦ ʣʫʱʝʥʥʷ ʧʦʣʷʛʘʻ ʚ 

ʜʦʩʷʛʥʝʥʥʽ ʨʽʚʥʦʤʽʨʥʦʾ ʛʣʠʙʠʥʠ ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ ʧʦ ʚʩʽʡ ʰʠʨʠʥʽ ʟʘʭʚʘʪʫ 

ʘʛʨʝʛʘʪʫ. 

ʉʚʦʻʯʘʩʥʝ ʽ ʷʢʽʩʥʝ ʣʫʱʝʥʥʷ ʟʘʙʝʟʧʝʯʫʶ ʟʥʠʱʝʥʥʷ ʟʥʘʯʥʦʾ ʢʽʣʴʢʦʩʪ̔ 

ʥʘʷʚʥʠʭ ʟʙʫʜʥʠʢʽʚ ʭʚʦʨʦʙ ʪʘ ʣʠʯʠʥʦʢ ʰʢʽʜʥʠʢʽʚ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ 

ʢʫʣʴʪʫʨ, ʱʦ ʟʠʤʫʶʪʴ ʫ ʚʝʨʭʥʽʭ ʰʘʨʘʭ ˇʨʫʥʪʫ. ʎʽ ʬʘʢʪʦʨʠ ʩʧʨʠʷʶʪʴ 

ʧʽʜʚʠʱʝʥʥʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʝʥʝʨʛʝʪʠʯʥʦʾ ʚʝʨʙʠ. 
ʅʘ ʧʦʣʷʭ, ʜʝ ʧʝʨʝʚʘʞʘʶʪʴ ʙʘʛʘʪʦʨʽʯʥʽ ʢʦʨʝʥʝʧʘʨʦʩʪʢʦʚʽ ʙʫʨóʷʥʠ (ʦʩʦʪ, 

ʛʽʨʯʘʢ, ʙʝʨʽʟʢʘ ʧʦʣʴʦʚʘ ʪʘ ʽʥʰʽ), ʧʨʦʚʦʜʷʪʴ ʜʚʦ-ʪʨʠʨʘʟʦʚʝ ʣʫʱʝʥʥʷ ʧʣʦ,ɦ ʧʝʨʰʝ 

ï ʜʠʩʢʦʚʠʤʠ ʟʥʘʨʷʜʜʷʤʠ ʥʘ ʛʣʠʙʠʥʫ 8-10 ʩʤ, ʜʨʫʛʝ ï ʧʽʩʣʷ ʤʘʩʦʚʦʾ ʧʦʷʚʠ 

ʙʫʨóʷʥʽʚ ʥʘ ʛʣʠʙʠʥʫ 12-14 ʩʤ, ʘ ʟʘ ʧʦʪʨʝʙʠ ï ʪʨʝʪʻ ʪʘʢʦʞ ʜʠʩʢʦʚʠʤʠ 

ʣʫʱʠʣʴʥʠʢʘʤʠ ʧʽʩʣʷ ʚʽʜʨʦʩʪʘʥʥʷ ʙʫʨóʷʥʽʚ. ʊʘʢʘ ʩʠʩʪʝʤʘ ʦʙʨʦʙʽʪʢʫ ʜʦʟʚʦʣʷʻ 

ʟʤʝʥʰʠʪʠ ʢʽʣʴʢʽʩʪʴ ʙʫʨóʷʥʽʚ ʥʘ 80-90%. 

ʗʢʽʩʪʴ ʣʫʱʝʥʥʷ ʚʠʟʥʘʯʘʻʪʴʩʷ ʪʘʢʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ, ʷʢ ʩʚʦʻʯʘʩʥʽʩʪʴ 

ʧʨʦʚʝʜʝʥʥʷ, ʛʣʠʙʠʥʘ, ʧʦʚʥʦʪʘ ʧʽʜʨʽʟʘʥʥʷ ʙʫʨóʷʥʽʚ, ʚʽʜʩʫʪʥʽʩʪʴ ʦʛʨʽʭʽʚ, 

ʚʠʨʽʚʥʷʥʽʩʪʴ ʧʦʚʝʨʭʥʽ ʧʦʣʷ. ʆʩʪʘʥʥʽʡ ʧʦʢʘʟʥʠʢ ʤʦʞʥʘ ʧʦʣʽʧʰʠʪʠ ʟʙʽʣʴʰʝʥʥʷʤ 

ʛʣʠʙʠʥʠ ʣʫʱʝʥʥʷ. 

ɼʣʷ ʙʦʨʦʪʴʙʠ ʟ ʙʫʨóʷʥʘʤʠ ʟʘ ʦʩʥʦʚʥʦʛʦ ʦʙʨʦʙʽʪʢʫ ʧʽʩʣʷ ʣʫʱʝʥʥʷ ʽ 

ʚʽʜʨʦʩʪʘʥʥʷ ʙʫʨóʷʥʽʚ ʟʘʩʪʦʩʦʚʫʶʪʴ ʛʝʨʙʽʮʠʜʠ ʨʘʫʥʜʘʧ-ʤʘʢʩ, ʘʤʽʥʥʫ ʩʽʣʴ 2,4 ɼ 

ʪʘ ʽʥʰʽ. ʆʧʪʠʤʘʣʴʥʠʡ ʩʪʨʦʢ ʜʣʷ ʦʙʨʦʙʢʠ ʙʫʨóʷʥʽʚ ʨʘʫʥʜʘʧʦʤ-ʤʘʢʩ, ʢʦʣʠ ʧʠʨʽʡ 

ʚʽʜʨʦʩʪʘʻ ʜʦ ʚʠʩʦʪʠ 10-12 ʩʤ. ʅʦʨʤʘ ʚʥʝʩʝʥʥʷ ʛʝʨʙʽʮʠʜʫ ï 6 ʣ/ʛʘ (ʚʠʪʨʘʪʘ 

ʨʦʙʦʯʦʾ ʨʽʜʠʥʠ 200 ï 250 ʣ/ʛʘ). ɿʘ ʥʘʩʪʘʥʥʷ ʧʦʙʫʨʽʥʥʷ ʧʠʨʽʶ ʧʽʩʣʷ ʚʥʝʩʝʥʥʷ 

ʛʝʨʙʽʮʠʜʫ ʧʨʦʚʦʜʷʪʴ ʚʥʝʩʝʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʽ ʛʣʠʙʦʢʫ ʦʨʘʥʢʫ. 

ɿʘ ʩʠʣʴʥʦʛʦ ʟʘʩʤʽʯʝʥʥʷ ʧʦʣʽʚ ʩʪʽʡʢʠʤʠ ʜʦ ʨʘʫʥʜʘʧʫ-ʤʘʢʩ ʰʠʨʦʢʦʣʠʩʪʠʤʠ 

ʙʫʨóʷʥʘʤʠ (ʙʝʨʽʟʢʘ ʧʦʣʴʦʚʘ, ʦʩʦʪʠ ʪʘ ʽʥʰʽ) ʜʦ ʨʦʟʯʠʥʫ ʜʦʜʘʶʪʴ 2 ʣ/ʛʘ 2,4 ɼ ʫ 

ʬʦʨʤʽ ʝʬʽʨʫ. ʄʦʞʥʘ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʙʫʜʴ-ʷʢʫ ʬʦʨʤʫ 2,4 ɼ ʫ ʥʦʨʤʽ ʚʠʪʨʘʪʠ 1,0 ï 

1,5 ʢʛ ʜʽʶʯʦʾ ʨʝʯʦʚʠʥʠ ʥʘ ʛʝʢʪʘʨ, ʷʢʱʦ ʦʙʧʨʠʩʢʫʚʘʥʥʷ ʧʨʦʚʦʜʠʪʠ ʯʝʨʝʟ 10-20 

ʜʥʽʚ ʧʽʩʣʷ ʦʙʨʦʙʢʠ ʨʘʫʥʜʘʧʦʤ-ʤʘʢʩ. 

 

2.3. ʉʠʩʪʝʤʘ ʫʜʦʙʨʝʥʥʷ ʝʥʝʨʛʝʪʠʯʥʦʾ ʚʝʨʙʠ 

 
ɽʥʝʨʛʝʪʠʯʥʘ ʚʝʨʙʘ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʜʝʨʝʚʥʠʭ ʨʦʩʣʠʥ ʟ ʽʥʪʝʥʩʠʚʥʠʤ ʮʠʢʣʦʤ 

ʨʦʟʚʠʪʢʫ ʽ ʧʦʪʨʝʙʫʻ ʟʥʘʯʥʦʾ ʢʽʣʴʢʦʩʪʽ ʝʣʝʤʝʥʪʽʚ ʞʠʚʣʝʥʥʷ. ʅʘ ʫʪʚʦʨʝʥʥʷ 10 

ʪʦʥʥ ʚʝʛʝʪʘʪʠʚʥʦʾ ʤʘʩʠ ʨʦʩʣʠʥʠ ʚʝʨʙʠ ʚʠʥʦʩʷʪʴ ʟ̔ ˇʨʫʥʪʫ 42 ʢʛ ʘʟʦʪʫ, 25 ʢʛ 

ʢʘʣʽʶ, 15 ʢʛ ʬʦʩʬʦʨʫ, 45 ʢʛ ʢʘʣʴʮʽʶ ʪʘ ʨʷʜ ʽʥʰʠʭ ʝʣʝʤʝʥʪʽʚ. 

ɺʠʨʦʱʫʚʘʥʥʷ ʝʥʝʨʛʝʪʠʯʥʦʾ ʚʝʨʙʠ ʫ ʧʨʦʤʠʩʣʦʚʠʭ ʮʽʣʷʭ ʧʦʪʨʝʙʫʻ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ, ʷʢʽ ʟʜʘʪʥʽ ʟʘʙʝʟʧʝʯʠʪʠ ʽʥʪʝʥʩʠʚʥʠʡ ʨʽʩʪ ʽ 

ʨʦʟʚʠʪʦʢ ʨʦʩʣʠʥ ʫ ʨʽʢ ʩʘʜʽʥʥʷ ʞʠʚʮʽʚ ʪʘ ʥʘʩʪʫʧʥʽ ʨʦʢʠ. ɼʦʟʠ ʚʥʝʩʝʥʥʷ  

ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʧʽʜ ʟʘʧʣʘʥʦʚʘʥʫ ʚʨʦʞʘʡʥʽʩʪʴ ʝʥʝʨʛʝʪʠʯʥʦʾ ʚʝʨʙʠ 

ʚʠʟʥʘʯʘʶʪʴ ʥʦʨʤʘʪʠʚʥʠʤ (ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʦʣʴʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ) ʘʙʦ 
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ʙʘʣʘʥʩʦʚʦ-ʨʦʟʨʘʭʫʥʢʦʚʠʤ ʤʝʪʦʜʦʤ. ʋ ʪʘʙʣʠʮʽ 2.3 ʥʘʚʝʜʝʥʽ ʦʧʪʠʤʘʣʴʥʽ ʜʦʟʠ 

ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʟʘ ʚʠʨʦʱʫʚʘʥʥʷ ʝʥʝʨʛʝʪʠʯʥʦʾ ʚʝʨʙʠ ʫ ʨʽʟʥʠʭ ˇʨʫʥʪʦʚʦ-

ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚʘʭ ʥʘ ˇʨʫʥʪʘʭ ʟ ʩʝʨʝʜʥʽʤ ʨʽʚʥʝʤ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʣʝʤʝʥʪʘʤʠ 

ʞʠʚʣʝʥʥʷ. ɿʘ ʥʠʟʴʢʦʛʦ ʨʽʚʥʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ˇʨʫʥʪʫ ʝʣʝʤʝʥʪʘʤʠ ʞʠʚʣʝʥʥʷ ʜʦʟʫ 

ʚʥʝʩʝʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʟʙʽʣʴʰʫʶʪʴ ʚ 1,2 ʨʘʟʠ, ʟʘ ʧʽʜʚʠʱʝʥʦʛʦ ʪʘ 

ʚʠʩʦʢʦʛʦ ï ʟʤʝʥʰʫʶʪʴ ʚʽʜʧʦʚʽʜʥʦ ʚ 1,1 ʪʘ 1,2 ʨʘʟʠ. 

ɻʦʣʦʚʥʝ ʟʘʚʜʘʥʥʷ ʩʠʩʪʝʤʠ ʫʜʦʙʨʝʥʥʷ ʧʦʣʷʛʘʻ ʫ ʪʦʤʫ, ʱʦʙ ʫ ʨʽʢ ʩʘʜʽʥʥʷ 

ʞʠʚʮʽʚ ʩʪʚʦʨʠʪʠ ʧʦʤʽʨʥʝ ʘʟʦʪʥʝ ʞʠʚʣʝʥʥʷ ʨʦʩʣʠʥ ʥʘ ʨʘʥʥʽʭ ʝʪʘʧʘʭ ʨʦʩʪʫ ʽ 

ʨʦʟʚʠʪʢʫ ʟ ʧʦʩʪʫʧʦʚʠʤ ʡʦʛʦ ʧʦʢʨʘʱʝʥʥʷʤ ʫ ʧʽʟʥʽʰʽ ʬʘʟʠ ʨʦʟʚʠʪʢʫ.  

ʌʦʩʬʦʨ ʫ ʨʦʩʣʠʥʘʭ ʝʥʝʨʛʝʪʠʯʥʦʾ ʚʝʨʙʠ ʚʭʦʜʠʪʴ ʜʦ ʩʢʣʘʜʫ ʚʘʞʣʠʚʠʭ 

ʙʽʦʣʦʛʽʯʥʠʭ ʩʪʨʫʢʪʫʨ ʛʝʥʝʪʠʯʥʦʛʦ ʪʘ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʘʧʘʨʘʪʫ.  ʅʘ 

ʨʘʥʥʽʭ ʝʪʘʧʘʭ ʨʦʩʪʫ ʽ ʨʦʟʚʠʪʢʫ ʨʦʩʣʠʥ ʬʦʩʬʦʨ ʟʘʙʝʟʧʝʯʫʻ ʽʥʪʝʥʩʠʚʥʠʡ ʨʽʩʪ 

ʢʦʨʝʥʝʚʦʾ ʩʠʩʪʝʤʠ ʽ, ʪʠʤ ʩʘʤʠʤ, ʬʦʨʤʫʻ ʬʫʥʜʘʤʝʥʪ ʾʾ ʚʠʩʦʢʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. 

ʇʽʢ ʧʦʪʨʝʙʠ ʫ ʬʦʩʬʦʨʽ ʧʨʠʧʘʜʘʻ ʥʘ ʧʝʨʽʦʜ ʽʥʪʝʥʩʠʚʥʦʛʦ ʨʦʩʪʫ ʽ ʨʦʟʚʠʪʢʫ 

ʝʥʝʨʛʝʪʠʯʥʦʾ ʚʝʨʙʠ, ʦʩʢʽʣʴʢʠ ʟ ʬʦʩʬʦʨʥʦʶ ʢʠʩʣʦʪʦʶ ʧʦʚ'ʷʟʘʥʘ 

ʤʘʢʨʦʝʥʝʨʛʝʪʠʯʥʘ ʘʢʫʤʫʣʷʮʽʷ ʪʘ ʧʝʨʝʥʝʩʝʥʥʷ ʝʥʝʨʛʽʾ ʬʦʪʦʩʠʥʪʝʟʫ. 

ʂʘʣʽʡ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʘʟʦʪʫ ʪʘ ʬʦʩʬʦʨʫ, ʥʝ ʚʭʦʜʠʪʴ ʜʦ ʩʢʣʘʜʫ ʦʨʛʘʥʽʯʥʠʭ 

ʩʪʨʫʢʪʫʨ ʨʦʩʣʠʥʠ, ʦʜʥʘʢ, ʡʦʛʦ ʨʦʣʴ ʷʢ ʦʜʥʦʛʦ ʟ ʽʦʥʥʠʭ ʨʝʛʫʣʷʪʦʨʽʚ 

ʤʝʪʘʙʦʣʽʯʥʠʭ ʤʝʤʙʨʘʥ ʘʢʪʠʚʥʦ ʧʨʦʷʚʣʷʻʪʴʩʷ ʚ ʫʩʽ ʧʝʨʽʦʜʠ ʨʦʩʪʫ ʪʘ ʨʦʟʚʠʪʢʫ 

ʝʥʝʨʛʝʪʠʯʥʦʾ ʚʝʨʙʠ. 

ʂʘʣʴʮʽʡ ï ʥʝʦʙʭʽʜʥʠʡ ʝʣʝʤʝʥʪ ʫ ʞʠʚʣʝʥʥʽ ʨʦʩʣʠʥ ʝʥʝʨʛʝʪʠʯʥʦʾ ʚʝʨʙʠ, 

ʷʢʠʡ ʧʦʛʣʠʥʘʻʪʴʩʷ ʫ ʢʽʣʴʢʦʩʪʷʭ, ʷʢʽ ʤʦʞʥʘ ʧʦʨʽʚʥʷʪʠ ʟ ʚʠʥʦʩʦʤ ʦʩʥʦʚʥʠʭ 

ʤʘʢʨʦʝʣʝʤʝʥʪʽʚ: ʘʟʦʪʫ, ʬʦʩʬʦʨʫ, ʢʘʣʽʶ ʪʘ ʩʽʨʢʠ. ɿʘ ʜʦʩʪʘʪʥʴʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʨʦʩʣʠʥ ʢʘʣʴʮʽʻʤ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʮʽʣʽʩʥʽʩʪʴ ʪʘ ʤʝʭʘʥʽʯʥʘ ʤʽʮʥʽʩʪɹ ʢʣʽʪʠʥʥʠʭ 

ʩʪʽʥʦʢ. ʂʘʣʴʮʽʡ ʚʭʦʜʠʪʴ ʜʦ ʩʢʣʘʜʫ ʚʩʽʭ ʢʣʽʪʠʥ ʨʦʩʣʠʥʠ ʽ ʚʽʜʢʣʘʜʘʻʪʴʩʷ ʚ ʥʠʭ ʫ 

ʬʦʨʤʽ ʱʘʚʣʝʚʦʾ ʢʠʩʣʦʪʠ (ʉʘ2ʉ2ʆ4). ʌʽʟʽʦʣʦʛʽʯʥʘ ʨʦʣʴ ʢʘʣʴʮʽʶ ʧʦʣʷʛʘʻ ʫ 

ʘʢʪʠʚʘʮʽʾ ʨʦʙʦʪʠ ʬʝʨʤʝʥʪʥʠʭ ʩʠʩʪʝʤ, ʧʦʩʠʣʝʥʥʽ ʚʫʛʣʝʚʦʜʥʦʛʦ ʦʙʤʽʥʫ, ʨʝʛʫʣʷʮʽ ʾ

ʧʨʦʥʠʢʥʦʩʪʽ ʤʝʤʙʨʘʥ ʽ ʚóʷʟʢʦʩʪʽ ʧʨʦʪʦʧʣʘʟʤʠ ʢʣʽʪʠʥʠ. ɿʘ ʜʘʥʠʤʠ ʦʩʪʘʥʥʽʭ 

ʜʦʩʣʽʜʞʝʥʴ ʟʘʨʫʙʽʞʥʠʭ ʽ ʫʢʨʘʾʥʩʴʢʠʭ ʚʯʝʥʠʭ ʦʧʪʠʤʘʣʴʥʠʡ ʨʽʚʝʥʴ ʢʘʣʴʮʽʶ ʚ 

ʢʣʽʪʠʥʥʽʡ ʧʨʦʪʦʧʣʘʟʤʽ ʩʧʨʠʷʻ ʘʢʪʠʚʽʟʘʮʽʾ ʩʠʥʪʝʟʫ ʬʽʪʦʘʫʢʩʠʥʽʚ (ʩʧʝʮʠʬʽʯʥʠʭ 

ʧʨʦʪʠʚʦʬʽʪʦʧʘʪʦʛʝʥʥʠʭ ʨʝʯʦʚʠʥ), ʘ ʟʤʽʮʥʝʥʥʷ ʢʣʽʪʠʥʥʠʭ ʩʪʽʥʦʢ ʟʘʧʦʙʽʛʘʻ 

ʧʦʰʢʦʜʞʫʚʘʥʦʩʪʽ ʟʦʚʥʽʰʥʽʭ ʧʦʢʨʠʚʽʚ ʽ ʣʠʩʪʦʚʦʛʦ ʘʧʘʨʘʪʫ ʢʦʤʘʭʘʤʠ-

ʰʢʽʜʥʠʢʘʤʠ. 

ɼʣʷ ʝʥʝʨʛʝʪʠʯʥʦʾ ʚʝʨʙʠ ʧʝʨʰʦʛʦ ʨʦʢʫ (ʩʘʜʽʥʥʷ) ʥʘʡʝʬʝʢʪʠʚʥʽʰʠʤ ʻ 

ʚʥʝʩʝʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʟ ʦʩʝʥʽ ʧʽʜ ʛʣʠʙʦʢʫ ʦʨʘʥʢʫ. ʎʝ ʟʘʙʝʟʧʝʯʫʻ 

ʨʽʚʥʦʤʽʨʥʠʡ ʨʦʟʧʦʜʽʣ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ ʫ ʚʝʨʭʥʴʦʤʫ 0-30 ʩʤ ʰʘʨʽ ˇʨʫʥʪʫ ʽ 

ʩʪʚʦʨʶʻ ʩʧʨʠʷʪʣʠʚʽ ʫʤʦʚʠ ʤʽʥʝʨʘʣʴʥʦʛʦ ʞʠʚʣʝʥʥʷ ʨʦʩʣʠʥ ʫʧʨʦʜʦʚʞ ʧʝʨʰʦʛʦ 

ʨʦʢʫ ʚʝʛʝʪʘʮʽʾ. ɼʦʙʨʠʚʘ ʚʥʦʩʷʪʴ ʨʦʟʢʠʜʥʠʤ ʩʧʦʩʦʙʦʤ ʧʦ ʧʦʚʝʨʭʥʽ ʧʦʣʷ ʥʘ 

ʧʝʨʝʜʦʜʥʽ ʦʨʘʥʢʠ ʟ ʥʘʩʪʫʧʥʠʤ ʾʭ ʟʘʦʨʶʚʘʥʥʷʤ ʫ ˇʨʫʥʪ.  

ʂʨʘʱʠʤʠ ʚʠʜʘʤʠ ʘʟʦʪʥʠʭ ʜʦʙʨʠʚ ʫ ʦʩʥʦʚʥʝ ʫʜʦʙʨʝʥʥʷ ʚʠʟʥʘʯʝʥʦ ʘʤʽʜʥʽ 

(ʩʝʯʦʚʠʥʘ) ʪʘ ʘʤʦʥʽʡʥʽ ʬʦʨʤʠ (ʩʫʣʴʬʘʪ ʘʤʦʥʽʶ, ʙʝʟʚʦʜʥʠʡ ʘʤʽʘʢ, ʘʤʽʘʯʥʫ ʚʦʜʫ, 

ʂɸʉ ʪʘ ʽʥ.). 

ʇʨʠ ʚʠʙʦʨʽ ʬʦʩʬʦʨʥʠʭ ʜʦʙʨʠʚ ʚʨʘʭʦʚʫʶʪʴ ʩʪʫʧʽʥʴ ʾʭ ʨʦʟʯʠʥʥʦʩʪʽ ʫ ʚʦʜʽ 

ʪʘ ʢʠʩʣʦʪʥʦ-ʣʫʞʥʠʡ ʙʘʣʘʥʩ ˇʨʫʥʪʫ. ɺʦʜʦʨʦʟʯʠʥʥʽ ʜʦʙʨʠʚʘ, ʜʦ ʷʢʠʭ ʚʽʜʥʦʩʷʪʴ 

ʩʫʧʝʨʬʦʩʬʘʪʠ (ʧʨʦʩʪʠʡ ʧʦʨʦʰʢʦʚʠʜʥʠʡ ʪʘ ʛʨʘʥʫʣʴʦʚʘʥʠʡ, ʧʦʜʚʽʡʥʠʡ ʪʘ 
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ʧʦʪʨʽʡʥʠʡ ʩʫʧʝʨʬʦʩʬʘʪ), ʻ ʥʘʡʢʨʘʱʠʤ ʚʠʜʦʤ ʬʦʩʬʦʨʥʠʭ ʜʦʙʨʠʚ ʜʣʷ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʦʩʥʦʚʥʝ ʫʜʦʙʨʝʥʥʷ ʥʘ ʚʩʽʭ ʪʠʧʘʭ ˇʨʫʥʪʽʚ. ʌʦʩʬʦʨʥʽ ʜʦʙʨʠʚʘ 

ʨʦʟʯʠʥʥʽ ʫ ʩʣʘʙʢʠʭ ʢʠʩʣʦʪʘʭ (ʧʨʝʮʠʧʽʪʘʪ, ʬʦʩʬʘʪʰʣʘʢ, ʪʦʤʘʩʰʣʘʢ) ʪʘ 

ʚʘʞʢʦʨʦʟʯʠʥʥʝ ʜʦʙʨʠʚʦ (ʬʦʩʬʦʨʠʪʥʝ ʙʦʨʦʰʥʦ) ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʚʥʦʩʠʪʠ ʥʘ 

ˇʨʫʥʪʘʭ ʟ ʧʽʜʚʠʱʝʥʦʶ ʢʠʩʣʦʪʥʽʩʪʶ. 

 

ʊʘʙʣʠʮʷ 2.3 

ʆʨʽʻʥʪʦʚʘʥʽ ʜʦʟʠ ʚʥʝʩʝʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ 

ʧʽʜ ʝʥʝʨʛʝʪʠʯʥʫ ʚʝʨʙʫ 

 

ɿʦʥʘ  ʊʠʧʠ ˇʨʫʥʪʽʚ 
ɿʘ ʨʝʞʠʤʦʤ 

ʟʚʦʣʦʞʝʥʥʷ 

ɺʥʝʩʝʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ 

ʜʦʙʨʠʚ, ʢʛ/ʛʘ, ʜ.ʨ. (ʙʝʟ ʛʥʦʶ) 

ʩʘʜʽʥʥʷ ʜʦʛʣʷʜ 

ʇ
ʦ
ʣ
ʽ
ʩ
ʩ
ʷ

 

ʋʨʦʞʘʡʥʽʩʪʴ ï 40-45 ʪ/ʛʘ 

ʩʽʨʽ ʪʘ ʩʚʽʪʣʦ-ʩʽʨʽ ʣʽʩʦʚʽ ʘʚʪʦʤʦʨʬʥʽ N75P60K85 N80 

ʜʝʨʥʦʚʦ-ʧʽʜʟʦʣʠʩʪʽ N85P60K90 N90 

ʜʝʨʥʦʚʦ-ʧʽʜʟʦʣʠʩʪʽ 

ʛʣʝʡʦʚʽ 

 

ʛʽʜʨʦʤʦʨʬʥʽ 
N70P55K80 

N90 

ʜʝʨʥʦʚʽ, ʣʫʯʥʦ-ʙʦʣʦʪʥʽ, 

ʪʦʨʬʫʚʘʪʦ-ʙʦʣʦʪʥʽ 

N80P65K85 N100 

ʃ
ʽ
ʩ
ʦ
ʩ
ʪ
ʝ
ʧ

 

ʋʤʦʚʠ ʜʦʩʪʘʪʥʴʦʛʦ ʟʚʦʣʦʞʝʥʥʷ, ʫʨʦʞʘʡʥʽʩʪʴ ï 50 ʪ/ʛʘ 

ʯʦʨʥʦʟʝʤʠ ʦʧʽʜʟʦʣʝʥʽ, 

ʪʝʤʥʦ-ʩʽʨʽ ʣʽʩʦʚʽ 

ʘʚʪʦʤʦʨʬʥʽ 
N60P50K80 

N60 

ʩʽʨʽ ʣʽʩʦʚʽ N70P60K85 N70 

ʯʦʨʥʦʟʝʤʥʦ-ʣʫʯʥʽ, 

ʣʫʯʥʦ-ʯʦʨʥʦʟʝʤʥʽ, ʣʫʯʥʽ 

 

ʛʽʜʨʦʤʦʨʬʥʽ 
N50P40K70 

N60 

ʜʝʨʥʦʚʽ, ʣʫʯʥʦ-ʙʦʣʦʪʥʽ, 

ʪʦʨʬʫʚʘʪʦ-ʙʦʣʦʪʥʽ 

N80P65K90 N80 

ʋʤʦʚʠ ʥʝʩʪʽʡʢʦʛʦ ʟʚʦʣʦʞʝʥʥʷ, ʫʨʦʞʘʡʥʽʩʪʴ ï 45 ʪ/ʛʘ 

ʯʦʨʥʦʟʝʤʠ ʦʧʽʜʟʦʣʝʥʽ, 

ʪʝʤʥʦ-ʩʽʨʽ ʣʽʩʦʚʽ 

ʘʚʪʦʤʦʨʬʥʽ N60P45K70 N60 

ʩʽʨʽ ʣʽʩʦʚʽ N65P50K80 N70 

ʯʦʨʥʦʟʝʤʥʦ-ʣʫʯʥʽ, 

ʣʫʯʥʦ-ʯʦʨʥʦʟʝʤʥʽ, ʣʫʯʥʽ 

 

ʛʽʜʨʦʤʦʨʬʥʽ 
N50P45K65 

N60 

ʜʝʨʥʦʚʽ, ʣʫʯʥʦ-ʙʦʣʦʪʥʽ, 

ʪʦʨʬʫʚʘʪʦ-ʙʦʣʦʪʥʽ 

N75P60K85 N80 

ʋʤʦʚʠ ʥʝʜʦʩʪʘʪʥʴʦʛʦ ʟʚʦʣʦʞʝʥʥʷ, ʫʨʦʞʘʡʥʽʩʪʴ ï 40 ʪ/ʛʘ 

ʯʦʨʥʦʟʝʤʥʦ-ʣʫʯʥʽ, 

ʣʫʯʥʦ-ʯʦʨʥʦʟʝʤʥʽ, ʣʫʯʥʽ 

 

ʛʽʜʨʦʤʦʨʬʥʽ 

N55P40K60 N60 

ʜʝʨʥʦʚʽ, ʣʫʯʥʦ-ʙʦʣʦʪʥʽ, 

ʪʦʨʬʫʚʘʪʦ-ʙʦʣʦʪʥʽ 

N70P60K70 N80 

 

ʇʨʠʤʽʪʢʘ: ʫ ʧʨʦʮʝʩʽ ʜʦʛʣʷʜʫ ʟʘ ʝʥʝʨʛʝʪʠʯʥʦʶ ʚʝʨʙʦʶ ʚʥʦʩʷʪʴʩʷ ʪʽʣʴʢʠ ʘʟʦʪʥʽ ʜʦʙʨʠʚʘ ʦʜʠʥ 

ʨʘʟ ʫ ʪʨʠ ʨʦʢʠ (ʧʽʩʣʷ ʟʨʽʟʫʚʘʥʥʷ ʚʝʨʙʠ) 
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ʂʨʘʱʠʤʠ ʚʠʜʘʤʠ ʢʘʣʽʡʥʠʭ ʜʦʙʨʠʚ ʜʣʷ ʝʥʝʨʛʝʪʠʯʥʦʾ ʚʝʨʙʠ ʻ ʜʦʙʨʠʚʘ, ʷʢʽ 

ʤʽʩʪʷʪʴ ʫ ʩʚʦʻʤʫ ʩʢʣʘʜʽ ʽʦʥʠ ʢʘʣʴʮʽʶ ʽ ʥʝ ʤʽʩʪʷʪʴ ʭʣʦʨʫ. ɺ ʦʩʥʦʚʥʝ ʫʜʦʙʨʝʥʥʷ 

ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʟʘʩʪʦʩʦʚʫʚʘʪʠ çʂʘʣʠʤʘʛ-30è (30-32% ʂ2ʆ), çʂʘʣʽʡʤʘʛʥʝʥʟʽʷè, 

ʩʫʣʴʬʘʪ ʢʘʣʽʶ (48-54% ʂ2ʆ) ʪʘ ʽʥ. ɺʥʝʩʝʥʥʷ ʢʘʣʽʶ ʭʣʦʨʠʩʪʦʛʦ (60% ʂ2ʆ) ʯʠ 

30% ʪʘ 40% ʢʘʣʽʡʥʦʾ ʩʦʣʽ ʻ ʤʝʥʰ ʝʬʝʢʪʠʚʥʠʤ, ʦʩʢʽʣʴʢʠ ʥʘʷʚʥʽʩʪʴ ʫ ʾʭ ʩʢʣʘʜʽ 

ʭʣʦʨʫ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʻ ʨʽʩʪ ʽ ʨʦʟʚʠʪʦʢ ʨʦʩʣʠʥ. ʂʘʣʽʡʥʽ ʜʦʙʨʠʚʘ ʤʘʶʪʴ ʜʦʙʨʫ 

ʨʦʟʯʠʥʥʽʩʪʴ ʫ ʚʦʜʽ, ʘ ʪʦʤʫ ʣʝʛʢʦ ʟʘʩʚʦʶʶʪʴʩʷ ʨʦʩʣʠʥʘʤʠ.  

ɽʬʝʢʪʠʚʥʠʤ ʜʣʷ ʝʥʝʨʛʝʪʠʯʥʦʾ ʚʝʨʙʠ ʻ ʚʥʝʩʝʥʥʷ ʢʦʤʧʣʝʢʩʥʠʭ ʜʦʙʨʠʚ ï 

ʘʤʦʬʦʩʫ, ʜʽʘʤʦʬʦʩʫ, ʥʽʪʨʦʬʦʩʢʠ, ʥʽʪʨʦʘʤʦʬʦʩʢʠ ʪʘ ʽʥ. ʎʽ ʜʦʙʨʠʚʘ ʜʦʮʽʣʴʥʦ  

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚ ʦʩʥʦʚʥʝ ʫʜʦʙʨʝʥʥʷ. 

ʋ ʧʨʦʮʝʩʽ ʚʠʨʦʱʫʚʘʥʥʷ ʝʥʝʨʛʝʪʠʯʥʦʾ ʚʝʨʙʠ ʥʘʡʛʦʩʪʨʽʰʦʶ ʻ ʧʨʦʙʣʝʤʘ 

ʘʟʦʪʥʦʛʦ ʞʠʚʣʝʥʥʷ. ʊʦʤʫ ʯʝʨʝʟ ʢʦʞʥʽ ʜʚʘ ʨʦʢʠ ʧʽʩʣʷ ʟʨʽʟʫʚʘʥʥʷ ʚʝʨʙʠ 

ʧʨʦʚʦʜʷʪʴ ʧʽʜʞʠʚʣʝʥʥʷ ʨʦʩʣʠʥ ʘʟʦʪʥʠʤʠ ʜʦʙʨʠʚʘʤʠ. ɼʦʟʘ ʚʥʝʩʝʥʥʷ ʘʟʦʪʥʠʭ 

ʜʦʙʨʠʚ ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ 60 ʜʦ 100 ʢʛ/ʛʘ ʜʽʶʯʦʾ ʨʝʯʦʚʠʥʠ ʽ ʟʘʣʝʞʠʪʴ ʚʽʜ ˇʨʫʥʪʦʚʦ-

ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ ʾʾ ʚʠʨʦʱʫʚʘʥʥʷ. 

ɸʤʦʥʽʡʥʫ ʩʝʣʽʪʨʫ, ʷʢʘ ʻ ʦʜʥʠʤ ʽʟ ʥʘʡʧʦʰʠʨʝʥʽʰʠʭ ʘʟʦʪʥʠʭ ʜʦʙʨʠʚ, ʢʨʘʱʝ 

ʚʥʦʩʠʪʠ ʚʝʩʥʦʶ ʫ ʧʽʜʞʠʚʣʝʥʥʷ ʧʦ ʤʝʨʟʣʦʪʘʣʦʤʫ ˇʨʫʥʪʫ ʘʙʦ ʧʽʟʥʽ (ʪʨʘʚʝʥʴ) 

ʧʽʜʞʠʚʣʝʥʥʷ ʫ ʤʽʞʨʷʜʜʷ ʟ ʥʘʩʪʫʧʥʠʤ ʟʘʨʦʙʣʷʥʥʷʤ ʫ ˇʨʫʥʪ ʰʣʷʭʦʤ ʜʠʩʢʫʚʘʥʥʷ 

ʯʠ ʬʨʝʟʝʨʫʚʘʥʥʷ. 

ɺ ʦʩʪʘʥʥʽ ʨʦʢʠ ʩʪʘʣʠ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʨʽʜʢʽ ʘʟʦʪʥʽ ʜʦʙʨʠʚʘ ï 

ʙʝʟʚʦʜʥʠʡ ʘʤʽʘʢ, ʘʤʽʘʢʘʪʠ, ʚʦʜʥʠʡ ʘʤʽʘʢ (ʘʤʽʘʯʥʘ ʚʦʜʘ). ɿʘ ʝʬʝʢʪʠʚʥʽʩʪʶ ʨʽʜʢʽ 

ʘʟʦʪʥʽ ʜʦʙʨʠʚʘ ʥʝ ʧʦʩʪʫʧʘʶʪʴʩʷ ʽʥʰʠʤ ʾʭ ʚʠʜʘʤ. ʑʦʙ ʥʝ ʜʦʧʫʩʪʠʪʠ ʚʪʨʘʪ 

ʘʤʽʘʢʫ, ʨʽʜʢʽ ʘʟʦʪʥʽ ʜʦʙʨʠʚʘ ʧʦʪʨʽʙʥʦ ʟʙʝʨʽʛʘʪʠ ʫ ʛʝʨʤʝʪʠʯʥʽʡ ʪʘʨʽ ʟʽ 

ʩʧʝʮʽʘʣʴʥʠʤʠ ʢʣʘʧʘʥʘʤʠ, ʘ ʟʘ ʚʥʝʩʝʥʥʷ ʾʭ ʚʽʜʨʘʟʫ ʥʝʦʙʭʽʜʥʦ ʟʘʛʦʨʪʘʪʠ ʚ ˇʨʫʥʪ. 

ʂʨʘʱʠʤʠ ʨʽʜʢʠʤʠ ʘʟʦʪʥʠʤʠ ʜʦʙʨʠʚʘʤʠ ʧʽʜ ʝʥʝʨʛʝʪʠʯʥʫ ʚʝʨʙʫ ʻ 
ʚʫʛʣʝʘʤʽʘʢʘʪʠ, ʱʦ ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʚʦʜʥʽ ʨʦʟʯʠʥʠ ʥʽʪʨʘʪʫ ʘʤʦʥʽʶ, ʢʘʨʙʘʤʽʜʫ, 

ʙʽʢʘʨʙʦʥʘʪʫ ʘʤʦʥʽʶ ʪʘ ʽʥʰʠʭ ʢʦʤʧʦʥʝʥʪʽʚ. ʋ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʤʫ 

ʚʠʨʦʙʥʠʮʪʚʽ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʶʪʴ ʘʤʦʥʽʟʦʚʘʥʠʡ ʨʦʟʯʠʥ ʥʽʪʨʘʪʫ ʢʘʣʴʮʽʶ, ʱʦ 

ʤʽʩʪʠʪʴ ʚʽʜ 9,0 % ʜʦ 13,5% ʘʟʦʪʫ (ʤʘʩʦʚʘ ʯʘʩʪʢʘ ʥʽʪʨʘʪʫ ʢʘʣʴʮʽʶ ï 30-53%, 

ʥʽʪʨʘʪʫ ʘʤʦʥʽʶ ï 2-8%), ʘ ʪʘʢʦʞ ʢʘʨʙʘʤʽʜ-ʘʤʽʘʯʥʫ ʩʝʣʽʪʨʫ (ʂɸʉ) ï ʨʽʜʢʝ ʘʟʦʪʥʝ 

ʜʦʙʨʠʚʦ, ʱʦ ʻ ʩʫʤʽʰʰʶ ʢʦʥʮʝʥʪʨʦʚʘʥʠʭ ʚʦʜʥʠʭ ʨʦʟʯʠʥʽʚ ʢʘʨʙʘʤʽʜʫ ʪʘ ʘʤʽʘʯʥʦʾ 

ʩʝʣʽʪʨʠ, ʤʘʩʦʚʘ ʯʘʩʪʢʘ ʷʢʠʭ ʩʪʘʥʦʚʠʪʴ ï ʚʽʜʧʦʚʽʜʥʦ 31-46% ʪʘ 40-44%. 

ʇʨʦʤʠʩʣʦʚʽʩʪʴ ʚʠʧʫʩʢʘʻ ʪʨʠ ʬʦʨʤʠ ʮʴʦʛʦ ʜʦʙʨʠʚʘ: ʂɸʉ-28, ʂɸʉ-30 ʪʘ ʂɸʉ-32 

ʟ ʚʤʽʩʪʦʤ ʘʟʦʪʫ ï ʚʽʜʧʦʚʽʜʥʦ 28%, 30% ʪʘ 32%. 

ɿʘ ʧʨʦʤʠʩʣʦʚʦʛʦ ʚʠʨʦʱʫʚʘʥʥʷ ʝʥʝʨʛʝʪʠʯʥʦʾ ʚʝʨʙʠ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʶʪʴ 

ʘʟʦʪʥʽ ʜʦʙʨʠʚʘ ʂɸʉ ʚ ʧʝʨʽʦʜ ʽʥʪʝʥʩʠʚʥʦʛʦ ʾʾ ʨʦʩʪʫ ʽ ʨʦʟʚʠʪʢʫ (ʢʽʥʝʮʴ ʪʨʘʚʥʷ-

ʧʦʯʘʪʦʢ ʯʝʨʚʥʷ) ʚ ʜʦʟʽ 80-100 ʢʛ/ʛʘ ʜ.ʨ. ɼʦʙʨʠʚʘ ʚʥʦʩʷʪʴ ʫ ʤʽʞʨʷʜʜʷ ʟ 

ʥʘʩʪʫʧʥʠʤ ʟʘʨʦʙʣʷʥʥʷʤ ʫ ˇʨʫʥʪ. ɼʣʷ ʚʥʝʩʝʥʥʷ ʨʽʜʢʠʭ ʘʟʦʪʥʠʭ ʜʦʙʨʠʚ (ʘʤʽʘʯʥʘ 

ʚʦʜʘ, ʂɸʉ) ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʘʛʨʝʛʘʪʠ ʊʦʧʜʘʫʥʛ (ʬʽʨʤʘ ɺʘʜʝʨʰʪʘʜ, ɼʘʣʪʦʥ 

(ʉʐɸ), ʙʝʟʚʦʜʥʦʛʦ ʘʤʽʘʢʫ ï ɸʉɸ-2 ʪʘ ʽʥ.. 

ɼʦʩʷʛʥʝʥʥʶ ʚʠʩʦʢʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʝʥʝʨʛʝʪʠʯʥʦʾ ʚʝʨʙʠ ʩʧʨʠʷʻ ʧʦʻʜʥʘʥʝ 

ʚʥʝʩʝʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʪʘ ʧʨʦʚʝʜʝʥʥʷ ʟʘʭʦʜʽʚ ʭʽʤʽʯʥʦʾ ʤʝʣʽʦʨʘʮʽʾ. 

ɺʥʝʩʝʥʥʷ ʤʝʣʽʦʨʘʥʪʽʚ ʚʘʧʥʷʥʦʛʦ ʙʦʨʦʰʥʘ (56% ʉʘʆ) ʪʘ ʛʽʧʩʫ (32% ʉʘʆ) ʻ 

ʦʜʥʠʤ ʟ ʥʘʡʜʝʰʝʚʠhʭ ʽ ʜʽʻʚʠʭ ʩʧʦʩʦʙʽʚ ʧʽʜʚʠʱʠʪʠ ʚʤʽʩʪ ʢʘʣʴʮʽʶ ʫ ˇʨʫʥʪʽ. 

ɸʛʨʦʥʦʤʽʯʥʠʡ ʽʥʪʝʨʝʩ ʚʥʝʩʝʥʥʷ ʛʽʧʩʫ ʧʦʣʷʛʘʻ ʱʝ ʡ ʫ ʪʦʤʫ, ʱʦ ʚ 100 ʢʛ 
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ʤʝʣʽʦʨʘʥʪʘ ʤʽʩʪʠʪʴʩʷ 47,6 ʢʛ ʩʽʨʢʠ (ʫ ʧʝʨʝʨʘʭʫʥʢʫ ʥʘ SO3). ɺʠʭʦʜʷʯʠ ʟ ʚʯʝʥʥʷ 

ʢʣʘʩʠʯʥʦʾ ʘʛʨʦʥʦʤʽʯʥʦʾ ʥʘʫʢʠ, ʥʘ ˇʨʫʥʪʘʭ ʧʽʜʟʦʣʠʩʪʦʛʦ ʪʠʧʫ (ʪʝʤʥʦ-ʩʽʨʠʡ 

ʦʧʽʜʟʦʣʝʥʠʡ, ʜʝʨʥʦʚʦ-ʧʽʜʟʦʣʠʩʪʠʡ ʪʘ ʽʥ.) ʚʥʦʩʷʪʴ ʚʘʧʥʷʥʽ ʤʘʪʝʨʽʘʣʠ, ʘ ʥʘ 

ˇʨʫʥʪʘʭ ʩʦʣʦʥʮʝʚʠʭ (ʢʘʰʪʘʥʦʚʽ ʽ ʩʚʽʪʣʦ ʢʘʰʪʘʥʦʚʽ, ʟʘʩʦʣʝʥʽ ʪʘ ʩʦʣʦʥʮʽ) ï ʛʽʧʩ. 

ɺʥʝʩʝʥʥʷ ʧʦʤʽʨʥʠʭ, ʥʘʫʢʦʚʦ ʦʙˇʨʫʥʪʦʚʘʥʠʭ ʜʦʟ ʢʘʣʴʮʽʻʚʤʽʩʥʠʭ ʤʝʣʽʦʨʘʥʪʽʚ ʥʘ  

ʯʦʨʥʦʟʝʤʥʠʭ ˇʨʫʥʪʘʭ ʧʽʜʚʠʱʫʻ ʚ ˇʨʫʥʪʦʚʦʤʫ ʨʦʟʯʠʥʽ ʚʤʽʩʪ ʜʦʩʪʫʧʥʦʛʦ ʢʘʣʴʮʽʶ, 

ʧʦʩʠʣʶʻ ʜʦʩʪʫʧʥʽʩʪʴ ʝʣʝʤʝʥʪʽʚ ʞʠʚʣʝʥʥʷ ʟ ˇʨʫʥʪʫ ʪʘ ʜʦʙʨʠʚ ʚʥʘʩʣʽʜʦʢ 

ʧʦʣʽʧʰʝʥʥʷ ʬʽʟʠʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʽ ʧʦʞʠʚʥʦʛʦ ʨʝʞʠʤʫ ˇʨʫʥʪʫ. ʈʝʟʫʣʴʪʘʪʠ 

ʜʦʩʣʽʜʞʝʥʴ ʩʚʽʜʯʘʪʴ ʧʨʦ ʚʠʩʦʢʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʽʧʩʫ ʚ ʦʩʥʦʚʥʝ 

ʚʥʝʩʝʥʥʷ ʽ ʧʝʨʝʜʧʦʩʽʚʥʫ ʢʫʣʴʪʠʚʘʮʽʶ, ʘ ʪʘʢʦʞ ʩʫʤʽʩʥʝ ʚʥʝʩʝʥʥʷ ʤʝʣʽʦʨʘʥʫ ʟ 

ʘʤʽʘʯʥʦʶ ʩʝʣʽʪʨʦʶ ʽ ʢʘʨʙʘʤʽʜʦʤ. 

ɽʬʝʢʪʠʚʥʽʰʠʤ ʽ ʘʛʨʦʭʽʤʽʯʥʦʮʽʥʥʽʰʠʤ ʤʝʣʽʦʨʘʥʪʦʤ ʥʘ ʟʘʩʦʣʝʥʠʭ ʽ 

ʩʦʣʦʥʮʝʚʠʭ ˇʨʫʥʪʘʭ ʋʢʨʘʾʥʠ ʻ ʬʦʩʬʦʛʽʧʩ. ʌʦʩʬʦʛʽʧʩ ʚʥʦʩʠʪʴʩʷ 1 ʨʘʟ ʥʘ 5-7 

ʨʦʢʽʚ ʫ ʜʦʟʘʭ 5-20 ʪ/ʛʘ (ʨʦʟʨʘʭʫʥʦʢ ʜʦʟʠ ʧʨʦʚʦʜʠʪʴʩʷ ʟʘ ʟʤʽʩʪʦʤ ʥʘʪʨʽʶ). ʋ 

ʉʐɸ ʧʨʦʚʝʣʠ ʜʦʩʣʽʜʞʝʥʥʷ ʨʽʚʥʷ ʨʘʜʽʘʮʽʾ ʨʦʩʣʠʥ ʟʘ ʚʥʝʩʝʥʥʷ ʬʦʩʬʦʛʽʧʩʫ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚ ˇʨʫʥʪʽ ʽ ʨʦʩʣʠʥʘʭ ʨʽʚʝʥʴ ʨʘʜʽʘʮʽʾ ʙʫʚ ʥʘʙʘʛʘʪʦ ʥʠʞʯʝ 

ʜʦʧʫʩʪʠʤʦʛʦ. 

ʌʦʩʬʦʛʽʧʩ, ʨʽʚʥʦʤʽʨʥʦ ʟʤʽʰʘʥʠʡ ʟ ʚʘʧʥʦʤ ʫ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ 80/20 ʥʝ 

ʟʣʝʞʫʻʪʴʩʷ ʟʘ ʪʨʠʚʘʣʦʛʦ ʟʙʝʨʽʛʘʥʥʷ ʽ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʠʡ ʚ ʷʢʦʩʪʽ 

ʤʝʣʽʦʨʘʥʪʘ ʽ ʜʦʙʨʠʚʘ. ɿʘ ʜʦʟʠ ʬʦʩʬʦʛʽʧʩʫ 10 ʪ/ʛʘ ʚ ˇʨʫʥʪ ʚʥʦʩʠʪʴʩʷ 110-130 ʢʛ 

ʈ2ʆ5. ʇʨʠʛʦʪʫʚʘʥʥʷ ʢʦʤʧʦʩʪʽʚ ʟ ʛʥʦʶ ʽ ʧʪʘʰʠʥʦʛʦ ʧʦʩʣʽʜʫ ʟ ʜʦʜʘʚʘʥʥʷʤ 

ʬʦʩʬʦʛʽʧʩʫ ʩʫʪʪʻʚʦ ʧʽʜʚʠʱʫʻ ʤʽʥʝʨʘʣʴʥʫ ʮʽʥʥʽʩʪʴ ʫ ʫʜʦʙʨʶʚʘʣʴʥʽ ʚʣʘʩʪʠʚʦʩʪʽ 

ʦʨʛʘʥʽʯʥʠʭ ʜʦʙʨʠʚ. 

 

2.4. ɻʣʠʙʦʢʘ ʦʨʘʥʢʘ 

 
ɻʣʠʙʦʢʘ ʦʨʘʥʢʘ ʧʨʦʚʦʜʠʪʴʩʷ ʦʙʦʨʦʪʥʠʤʠ ʧʣʫʛʘʤʠ ʟ ʤʝʪʦʶ ʷʢʽʩʥʦʛʦ, 

ʛʣʠʙʦʢʦʛʦ ʨʦʟʧʫʰʫʚʘʥʥʷ ˇʨʫʥʪʫ, ʟʘʛʦʨʪʘʥʥʷ ʦʨʛʘʥʽʯʥʠʭ ʽ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ, 

ʧʦʞʥʠʚʥʠʭ ʨʝʰʪʦʢ, ʙʫʨôʷʥʽʚ ʽ ʰʢʽʜʥʠʢʽʚ ʪʘ ʩʪʚʦʨʝʥʥʷ ʫʤʦʚ ʜʣʷ ʪʨʠʚʘʣʦʛʦ 

ʧʦʣʽʧʰʝʥʥʷ ʚʦʜʥʦ-ʧʦʚʽʪʨʷʥʦʛʦ ʡ ʧʦʞʠʚʥʦʛʦ ʨʝʞʠʤʽʚ ˇʨʫʥʪʫ, ʷʢʽʩʥʦʛʦ 

ʧʨʦʚʝʜʝʥʥʷ ʧʦʜʘʣʴʰʠʭ ʧʦʣʴʦʚʠʭ ʨʦʙʽʪ. 

ʇʨʦʚʝʜʝʥʥʷ ʛʣʠʙʦʢʦʾ ʦʨʘʥʢʠ ʧʦʣʽʧʰʫʻ ʚʦʜʦʧʨʦʥʠʢʥʽʩʪʴ ˇʨʫʥʪʫ ʽ 

ʥʘʢʦʧʠʯʝʥʥʷ ʚ ʥʴʦʤʫ ʚʦʜʠ. 

ɺʠʩʦʢʘ ʷʢʽʩʪʴ ʦʨʘʥʢʠ ʜʦʩʷʛʘʻʪʴʩʷ ʟʘ ʧʨʦʚʝʜʝʥʥʷ ʾʾ ʦʙʦʨʦʪʥʠʤʠ 

ʧʣʫʛʘʤʠ ʟ ʧʝʨʝʜʧʣʫʞʥʠʢʘʤʠ. ʎʝ ʧʦʷʩʥʶʻʪʴʩʷ ʪʠʤ, ʱʦ ʧʦʞʥʠʚʥʽ ʨʝʰʪʢʠ 

ʧʦʧʝʨʝʜʥʠʢʘ ʢʨʘʱʝ ʟʘʛʦʨʪʘʶʪʴʩʷ ʫ ʛʣʠʙʰʠʡ, ʟʘʚʞʜʠ ʚʦʣʦʛʠʡ ʰʘʨ ˇʨʫʥʪʫ, 

ʜʝ ʚʦʥʠ ʤʽʥʝʨʘʣʽʟʫʶʪʴʩʷ ʟ ʫʪʚʦʨʝʥʥʷʤ ʧʽʜʚʠʱʝʥʦʾ ʢʽʣʴʢʦʩʪʽ ʛʫʤʫʩʫ, ʘ 

ʙʽʦʣʦʛʽʯʥʦ ʤʝʥʰ ʘʢʪʠʚʥʠʡ ʰʘʨ ʚʠʚʝʨʪʘʻʪʴʩʷ ʥʘ ʧʦʚʝʨʭʥʶ, ʜʝ ʚ ʫʤʦʚʘʭ 

ʚʽʣʴʥʦʛʦ ʜʦʩʪʫʧʫ ʧʦʚʽʪʨʷ ʟʙʘʛʘʯʫʻʪʴʩʷ ʜʦʩʪʫʧʥʠʤʠ ʜʣʷ ʨʦʩʣʠʥ ʝʣʝʤʝʥʪʘʤʠ 

ʞʠʚʣʝʥʥʷ. ɿʘʚʜʷʢʠ ʢʨʘʱʦʤʫ ʟʘʛʦʨʪʘʥʥʶ ʚ ˇʨʫʥʪ ʧʦʞʥʠʚʥʠʭ ʨʝʰʪʦʢ, 

ʙʫʨ'ʷʥʽʚ ʪʘ ʦʨʛʘʥʽʯʥʠʭ ʜʦʙʨʠʚ ʧʦʣʽʧʰʫʻʪʴʩʷ ʷʢʽʩʪʴ ʨʦʙʦʪʠ ʩʽʚʘʣʦʢ ʪʘ 

ʢʫʣʴʪʠʚʘʪʦʨʽʚ ʥʘ ʜʦʛʣʷʜʽ. 
ɿʘ ʨʘʥʥʴʦʾ ʦʨʘʥʢʠ ʥʘʩʽʥʥʷ ʙʫʨ'ʷʥʽʚ, ʱʦ ʚʠʚʝʨʪʘʻʪʴʩʷ ʟ ʛʣʠʙʦʢʠʭ ʰʘʨʽʚ 

ˇʨʫʥʪʫ, ʟʘ ʩʧʨʠʷʪʣʠʚʠʭ ʫʤʦʚ ʽʥʪʝʥʩʠʚʥʦ ʧʨʦʨʦʩʪʘʻ, ʘ ʩʭʦʜʠ ʾʭ ʟʥʠʱʫʶʪʴʩʷ 

ʥʘʩʪʫʧʥʠʤʠ ʢʫʣʴʪʠʚʘʮʽʷʤʠ ʘʙʦ ʛʠʥʫʪʴ ʚʽʜ ʤʦʨʦʟʽʚ. ɸ ʟʘ ʧʽʟʥʴʦʾ ʦʨʘʥʢʠ 
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ʟʜʝʙʽʣʴʰʦʛʦ ʥʘʩʽʥʥʷ ʙʫʨ'ʷʥʽʚ ʥʝ ʚʩʪʠʛʘʻ ʧʨʦʨʦʩʪʠ ʽ ʜʘʻ ʩʭʦʜʠ ʪʽʣʴʢʠ ʥʘʩʪʫʧʥʦʾ 

ʚʝʩʥʠ, ʟʘʩʤʽʯʫʶʯʠ ʧʦʣʷ ʝʥʝʨʛʝʪʠʯʥʦʾ ʚʝʨʙʠ. 

ɻʣʠʙʠʥʘ ʦʨʘʥʢʠ ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʠʜʦʤ ʚʠʩʽʚʘʶʯʦʾ ʢʫʣʴʪʫʨʠ, ʪʦʚʱʠʥʦʶ 

ʛʫʤʫʩʦʚʦʛʦ ʰʘʨʫ ˇʨʫʥʪʫ, ʟʘʩʤʽʯʝʥʽʩʪʶ ʧʦʣʷ ʪʘ ʽʥʰʠʤʠ ʫʤʦʚʘʤʠ. 

ɹʘʛʘʪʦʨʽʯʥʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʪʘ ʚʠʨʦʙʥʠʯʦʶ ʧʨʘʢʪʠʢʦʶ ʜʦʚʝʜʝʥʦ, ʱʦ 

ʛʣʠʙʦʢʘ ʦʨʘʥʢʘ ʯʦʨʥʦʟʝʤʽʚ (28-32 ʩʤ) ʧʽʜ ʝʥʝʨʛʝʪʠʯʥʫ ʚʝʨʙʫ ʝʬʝʢʪʠʚʥʽʰʘ, 

ʥʽʞ ʟʚʠʯʘʡʥʘ (20-22) ʪʘ ʤʽʣʢʘ (14-16 ʩʤ). ɿʘ ʛʣʠʙʦʢʦʾ ʦʨʘʥʢʠ ʩʪʚʦʨʶʶʪʴʩʷ 

ʢʨʘʱʽ ʫʤʦʚʠ ʜʣʷ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʢʫʣʴʪʫʨʥʠʭ ʨʦʩʣʠʥ, ʘ ʩʘʤʝ: ʟʤʝʥʰʫʻʪʴʩʷ 

ʨʽʚʝʥʴ ʟʘʙʫʨ'ʷʥʝʥʦʩʪʽ, ʫʨʘʞʝʥʥʷ ʭʚʦʨʦʙʘʤʠ, ʫʰʢʦʜʞʝʥʥʷ ʰʢʽʜʥʠʢʘʤʠ ʪʘ 

ʽʥ. 
ɿʘ ʤʽʣʢʦʾ ʦʨʘʥʢʠ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʪʝʥʜʝʥʮʽʷ ʟʤʝʥʰʝʥʥʷ ʚʝʩʥʷʥʠʭ ʟʘʧʘʩʽʚ 

ʚʦʣʦʛʠ ʚ ˇʨʫʥʪʽ (ʦʩʦʙʣʠʚʦ ʚ ʰʘʨʽ 100-150 ʩʤ), ʘ ʪʘʢʦʞ ʧʝʚʥʽ ʟʤʽʥʠ ʚ 

ʥʘʢʦʧʠʯʝʥʥʽ ʝʣʝʤʝʥʪʽʚ ʞʠʚʣʝʥʥʷ. ʊʘʢ, ʫ ʰʘʨʽ ˇʨʫʥʪʫ 0-60 ʩʤ ʢʽʣʴʢʽʩʪʴ ʾʭ 

ʦʜʥʘʢʦʚʘ ʷʢ ʟʘ ʛʣʠʙʦʢʦʾ (30-32 ʩʤ), ʪʘʢ ʽ ʤʽʣʢʦ ʾʦʨʘʥʢʠ, ʘʣʝ ʚ ʰʘʨʽ 0-15 ʩʤ 

ʟʘʚʞʜʠ ʾʭ ʙʽʣʴʰʝ ʟʘ ʤʽʣʢʦʾ ʦʨʘʥʢʠ, ʦʩʦʙʣʠʚʦ ʥʘ ʫʜʦʙʨʝʥʠʭ ʧʦʣʷʭ. ʎʝ ʩʧʨʠʷʻ 

ʙʽʣʴʰ ʽʥʪʝʥʩʠʚʥʦʤʫ ʨʦʩʪʫ ʚ ʧʦʯʘʪʢʦʚʠʡ ʧʝʨʽʦʜ ʙʫʨ'ʷʥʽʚ. ɿ ʨʦʩʪʦʤ ʢʦʨʝʥʝʚʦʾ 

ʩʠʩʪʝʤʠ ʨʦʩʣʠʥ ʧʝʨʝʚʘʛʘ ʤʽʣʢʦʾ ʦʨʘʥʢʠ ʟʥʠʢʘʻ ʽ ʚʨʦʞʘʡʥʽʩʪʴ ʚʝʨʙʠ ʩʪʘʻ ʚʠʱʦʶ 

ʟʘ ʛʣʠʙʦʢʦʾ ʦʨʘʥʢʠ. 

ʂʨʘʱʦʶ ʻ ʦʨʘʥʢʘ, ʧʽʩʣʷ ʷʢʦʾ ʥʘ ʧʦʣʽ ʥʝ ʫʪʚʦʨʶʶʪʴʩʷ ʟʚʘʣʴʥʽ ʛʨʝʙʝʥʽ ʪʘ 

ʨʦʟ'ʻʤʥʽ ʙʦʨʦʟʥʠ. ɼʣʷ ʪʘʢʦʾ ʦʨʘʥʢʠ ʟʘʩʪʦʩʦʚʫʶʪʴ ʦʙʦʨʦʪʥʽ ʧʣʫʛʠ ʟ ʜʚʦʤʘ 

ʩʝʢʮʽʷʤʠ ʢʦʨʧʫʩʽʚ. ʆʜʥʘ ʩʝʢʮʽʷ ʢʦʨʧʫʩʽʚ ʚʽʜʚʘʣʶʻ ʩʢʠʙʫ ʧʨʘʚʦʨʫʯ, ʜʨʫʛʘ ð 

ʣʽʚʦʨʫʯ. ɻʣʠʙʦʢʫ ʦʨʘʥʢʫ ʤʦʞʥʘ ʚʠʢʦʥʘʪʠ ʦʙʦʨʦʪʥʠʤʠ ʧʣʫʛʘʤʠ ʇʅʆ-3,35, 

ʇʆʅʇ-6. ʆʨʘʥʢʘ ʟʜʽʡʩʥʶʻʪʴʩʷ ʯʦʚʥʠʢʦʚʠʤ ʩʧʦʩʦʙʦʤ ʙʝʟ ʨʦʟʙʠʚʢʠ ʥʘ ʟʘʛʽʥʢʠ. 

ʌʽʨʤʘ ʃʝʤʢʝʥ ʚʠʧʫʩʢʘʻ ʥʘʯʽʧʥʽ ʦʙʦʨʦʪʥʽ ʧʣʫʛʠ çʆʥʘʣʴè ʪʘ ʥʘʧʽʚʥʘʯʽʧʥʽ 

çɺʘʨʽʜʽʘʤʘʥʘè. 

ʆʩʥʦʚʥʠʤʠ ʘʛʨʦʪʝʭʥʽʯʥʠʤʠ ʚʠʤʦʛʘʤʠ ʜʦ ʦʨʘʥʢʠ ʻ ð ʚʠʢʦʥʘʥʥʷ ʾʾ ʚ 

ʦʧʪʠʤʘʣʴʥʽ ʩʪʨʦʢʠ, ʜʦʩʪʘʪʥʻ ʦʙʝʨʪʘʥʥʷ ʩʢʠʙʠ, ʚʽʜʩʫʪʥʽʩʪʴ ʦʛʨʽʭʽʚ, ʚʠʩʦʪʘ 

ʛʨʝʙʝʥʽʚ ʥʝ ʙʽʣʴʰʝ 5 ʩʤ, ʚʠʩʦʪʘ ʟʚʘʣʴʥʠʭ ʛʨʝʙʝʥʽʚ ʽ ʛʣʠʙʠʥʘ ʙʦʨʦʟʝʥ ʥʝ 

ʙʽʣʴʰʝ 7 ʩʤ, ʚʽʜʭʠʣʝʥʥʷ ʛʣʠʙʠʥʠ - ʜʦ 2 ʩʤ, ʜʦʙʨʝ ʨʦʟʧʫʰʝʥʥʷ ˇʨʫʥʪʫ, ʧʦʚʥʝ 

ʟʘʛʦʨʪʘʥʥʷ ʚʝʨʭʥʴʦʛʦ ʰʘʨʫ, ʧʦʞʥʠʚʥʠʭ ʨʝʰʪʦʢ, ʙʫʨ'ʷʥʽʚ ʪʘ ʜʦʙʨʠʚ, 

(ʪʘʙʣ. 2.4). 

ʆʩʥʦʚʥʠʡ ʦʙʨʦʙʽʪʦʢ ˇʨʫʥʪʫ ʧʦʻʜʥʫʻʪʴʩʷ ʽʟ ʚʥʝʩʝʥʥʷʤ ʜʦʙʨʠʚ. ʆʨʘʥʢʫ 

ʧʨʦʚʦʜʷʪʴ ʩʣʽʜʦʤ ʟʘ ʚʥʝʩʝʥʥʷʤ ʜʦʙʨʠʚ, ʥʝ ʜʦʧʫʩʢʘʶʯʠ ʡʦʛʦ ʚʠʩʫʰʫʚʘʥʥʷ ʽ 

ʚʪʨʘʪ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ. 

ɽʬʝʢʪʠʚʥʠʤ ʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʦʙʦʨʦʪʥʠʭ ʧʣʫʛʽʚ, ʦʩʦʙʣʠʚʦ ʟ ʫʜʦʩʢʦʥʘʣʝʥʦʶ 

ʬʦʨʤʦʶ ʣʝʤʽʰʘ ʪʘ ʢʦʨʧʫʩʘ (ʥʘʧʨʠʢʣʘʜ, ʚʠʨʦʙʥʠʮʪʚʘ ʢʦʤʧʘʥʽʡ ʃʝʤʢʝʥ ʪʘ 

ʌʦʛʝʣʴ ʫʥʜ ʅʦʦʪ ʟ ʅʽʤʝʯʯʠʥʠ ʪʘ ɸʚʩʪʨʽʾ ʚʽʜʧʦʚʽʜʥʦ). ʆʩʪʘʥʥʽ ʩʫʪʪʻʚʦ 

ʟʤʝʥʰʫʶʪʴ ʪʷʛʦʚʽ ʟʫʩʠʣʣʷ, ʱʦ ʜʦʟʚʦʣʷʻ ʝʢʦʥʦʤʠʪʠ ʝʥʝʨʛʦʨʝʩʫʨʩʠ ʧʨʠ 

ʟʜʽʡʩʥʝʥʥʽ ʮʴʦʛʦ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʟʘʭʦʜʫ. 

ʆʩʦʙʣʠʚʽ ʚʠʤʦʛʠ ʜʦ ʷʢʦʩʪʽ ʛʣʠʙʦʢʦʾ ʟʷʙʣʝʚʦʾ ʦʨʘʥʢʠ ʧʽʜ ʝʥʝʨʛʝʪʠʯʥʫ 

ʚʝʨʙʫ ʚʠʧʣʠʚʘʶʪʴ, ʢʨʽʤ ʚʩʴʦʛʦ ʽʥʰʦʛʦ, ʟ ʥʝʦʙʭʽʜʥʦʩʪʽ ʟʙʽʣʴʰʝʥʥʷ ʥʦʨʤ 

ʦʨʛʘʥʽʯʥʠʭ ʜʦʙʨʠʚ ʷʢ ʦʜʥʦʛʦ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʬʘʢʪʦʨʽʚ ʧʽʜʚʠʱʝʥʥʷ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʽʥʪʝʥʩʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʾʭ ʚʠʨʦʱʫʚʘʥʥʷ. 

 

 



 
78 

ʊʘʙʣʠʮʷ 2.4 

ɸʛʨʦʪʝʭʥʽʯʥʽ ʚʠʤʦʛʠ ʜʦ ʛʣʠʙʦʢʦʾ ʦʨʘʥʢʠ 
 

ʇʦʢʘʟʥʠʢʠ ʅʦʨʤʘʪʠʚʠ ɼʦʧʫʩʢʠ 

ɸʛʨʝʛʘʪ ʜʣʷ ʛʣʠʙʦʢʦʾ ʦʨʘʥʢʠ: 

ʪʨʘʢʪʦʨʠ ʍʊɿ-121, ɼʞʦʥ ɼʽʨ; ʦʙʦʨʦʪʥʠʡ 

ʧʣʫʛ ï ʇʆʅʇ-6 + ʙʦʨʦʥʘ ʣʘʥʮʶʛ, ʇʃʅ-5-35 

  

ʇʦʯʘʪʦʢ ʚʠʢʦʥʘʥʥʷ ʨʦʙʽʪ 

ʚʩʣʽʜ ʟʘ 

ʚʥʝʩʝʥʥʷʤ 

ʜʦʙʨʠʚ 

1-2 ʜʥʽ ʧʽʩʣʷ 

ʚʥʝʩʝʥʥʷ 

ʜʦʙʨʠʚ 

ʊʨʠʚʘʣʽʩʪʴ ʨʦʙʦʪʠ ʚ ʦʜʥʦʤʫ ʧʦʣʽ, ʜʥʽʚ 6 °2 

ʇʨʷʤʦʣʽʥʽʡʥʽʩʪʴ, ʤ 
ʙʝʟ ʚʽʜʭʠʣʝʥʴ 

ʚʽʜ ʧʨʷʤʦʾ ʣʽʥʽʾ 

+1ʤ ʥʘ 500ʤ 

ʛʦʥʫ 

ʆʙʦʨʦʪ ʧʣʘʩʪʘ ʧʦʚʥʠʡ - 

ɿʘʛʦʨʪʘʥʥʷ ʧʽʩʣʷʞʥʠʚʥʠʭ ʨʝʰʪʦʢ, ʙʫʨôʷʥʽʚ, 

ʜʦʙʨʠʚ, % ʥʝ ʤʝʥʰʝ 95% +2 

ɻʨʝʙʝʥʽ, ʩʤ ʥʝ ʙʽʣʴʰʝ 5 -2 

ʆʛʨʽʭʠ, ʥʝ ʦʙʨʦʙʣʝʥʽ ʧʦʚʦʨʦʪʥʽ ʩʤʫʛʠ ʥʝ ʜʦʧʫʩʢʘʶʪʴʩʷ - 

ɻʣʠʙʠʥʘ ʦʨʘʥʢʘ, ʩʤ 30 - 35 -2 

ʈʦʟʨʷʜ ʨʦʙʦʪʠ V  

 

ʇʽʜʛʦʪʦʚʢʘ ʘʛʨʝʛʘʪʽʚ ʜʦ ʨʦʙʦʪʠ ʥʘ ʦʨʘʥʮʽ ʧʦʯʠʥʘʻʪʴʩʷ ʟ ʧʽʜʛʦʪʦʚʢʠ ʩʘʤʦʛʦ 

ʧʦʣʷ, ʥʘʣʘʰʪʫʚʘʥʥʷ ʪʘ ʨʝʛʫʣʶʚʘʥʥʷ ʧʣʫʛʽʚ. ɰʭ ʨʦʙʦʪʘ ʚ ʟʘʛʽʥʮʽ ʧʽʜ ʯʘʩ 

ʦʩʥʦʚʥʦʛʦ ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ ʧʽʜ ʝʥʝʨʛʝʪʠʯʥʫ ʚʝʨʙʫ ʥʝ ʤʘʻ ʷʢʠʭ-ʥʝʙʫʜʴ 

ʩʧʝʮʠʬʽʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʪʘ ʟʜʽʡʩʥʶʻʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʠʤ 

ʩʭʝʤʘʤ ʪʘ ʽʥʩʪʨʫʢʮʽʷʤ ʜʣʷ ʟʷʙʣʝʚʦʾ ʦʨʘʥʢʠ ʷʢ ʪʘʢʦʾ. 

ɼʦ ʢʦʤʧʣʝʢʩʥʦʛʦ ʜʦʛʣʷʜʫ ʟʘ ʟʷʙʦʤ ʟʘ ʚʠʨʦʱʫʚʘʥʥ̫ ʝʥʝʨʛʝʪʠʯʥʦʾ ʚʝʨʙʠ 

ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʚʢʣʶʯʘʪʠ ʪʘʢʦʞ ʡʦʛʦ ʱʽʣʶʚʘʥʥʷ ʷʢ ʜʦʜʘʪʢʦʚʠʡ ʟʘʭʽʜ ʜʣʷ 

ʧʽʜʚʠʱʝʥʥʷ ʚʦʣʦʛʦʟʙʝʨʽʛʘʶʯʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʩʠʩʪʝʤʠ ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ ʽ 

ʟʥʠʱʝʥʥʷ çʧʽʜʦʰʚʠè. ɼʣʷ ʮʴʦʛʦ ʟʘʩʪʦʩʦʚʫʶʪʴ ʱʽʣʠʥʦʫʪʚʦʨʶʶʯʽ ʑʇ-000 ʪʘ 

ʑʇ-3-70 ʦʜʠʥ ʨʘʟ ʟʘ ʨʦʪʘʮʽʶ ʩʽʚʦʟʤʽʥʠ. ʑʽʣʶʚʘʥʥʷ ʟʘʚʞʜʠ ʟʜʽʡʩʥʶʶʪʴ ʧʦ 

ʜʽʘʛʦʥʘʣʽ ʪʘ ʧʦʧʝʨʝʢ ʥʘʧʨʷʤʢʫ ʦʨʘʥʢʠ ʥʘ ʧʦʣʷʭ ʟ ʙʝʟʧʝʯʥʠʤ ʜʣʷ ʝʨʦʟʽʾ ˇʨʫʥʪʫ 

ʨʽʚʥʝʤ ʩʭʠʣʫ. ʅʘ ʩʭʠʣʦʚʠʭ ʟʝʤʣʷʭ ʪʘ ʚʠʨʽʚʥʷʥʦʤʫ ʟʷʙʫ ʱʽʣʶʚʘʥʥʷ, ʷʢ ʽ ʦʨʘʥʢʘ, 

ʪʘʢʦʞ ʧʦʚʠʥʥʝ ʙʫʪʠ ʢʦʥʪʫʨʥʠʤ. ʋ ʜʚʘ ʩʣʽʜʠ (ʚʟʜʦʚʞ ʪʘ ʧʦʧʝʨʝʢ) ʱʽʣʶʚʘʥʥʷ 

ʚʘʨʪʦ ʧʨʦʚʦʜʠʪʠ ʥʘ ʜʽʣʷʥʢʘʭ, ʜʝ ʻ ʟʘʛʨʦʟʘ ʫʪʚʦʨʝʥʥʷ ʪʘʢ ʟʚʘʥʠʭ çʙʣʶʜʝʮʴè. 

ɻʣʠʙʠʥʘ ʱʽʣʠʥ ʤʘʻ ʩʪʘʥʦʚʠʪʠ 45-50 ʩʤ, ʚʽʜʩʪʘʥʴ ʤʽʞ ʥʠʤʠ ï 140 ʩʤ. 

ʉʠʩʪʝʤʘ ʦʩʥʦʚʥʦʛʦ ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ ʧʽʜ ʝʥʝʨʛʝʪʠʯʥʫ ʚʝʨʙʫ ʟʘ 

ʥʘʧʽʚʧʘʨʦʚʠʤ ʩʧʦʩʦʙʦʤ ʟ ʩʘʤʦʛʦ ʧʦʯʘʪʢʫ ʙʫʣʘ ʟʦʨʽʻʥʪʦʚʘʥʘ ʥʘ ʧʝʨʝʚʘʛʠ 

ʪʨʠʚʘʣʦʛʦ ʪʘ ʨʝʪʝʣʴʥʦʛʦ ʣʽʪʥʴʦ-ʦʩʽʥʥʴʦʛʦ ʜʦʛʣʷʜʫ ʟʘ ʛʣʠʙʦʢʦ ʟʦʨʘʥʠʤ ʫ ʢʽʥʮʽ 

ʣʠʧʥʷ - ʥʘ ʧʦʯʘʪʢʫ ʩʝʨʧʥʷ ʧʦʣʝʤ. ʋ ʙʘʛʘʪʴʦʭ ʩʫʯʘʩʥʠʭ ʟʦʥʘʣʴʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ʧʨʠ ʚʠʨʦʱʫʚʘʥʥʽ ʝʥʝʨʛʝʪʠʯʥʦʾ ʚʝʨʙʠ ʟʘʩʪʦʩʦʚʫʶʪʴ ʥʘʧʽʚʧʘʨʦʚʠʡ ʦʙʨʦʙʽʪʦʢ 
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ˇʨʫʥʪʫ ʟ ʩʫʪʪʻʚʠʤ ʫʜʦʩʢʦʥʘʣʝʥʥʷʤ. ʊʨʘʜʠʮʽʡʥʦ ʣʽʪʥʴʦ-ʦʩʽʥʥʽʡ ʜʦʛʣʷʜ ʟʘ 

ʨʽʣʣʝʶ ʚʢʣʶʯʘʻ ʦʜʥʝ - ʜʚʘ ʙʦʨʦʥʫʚʘʥʥʷ ʚʘʞʢʠʤʠ ʯʠ ʩʝʨʝʜʥʽʤʠ ʟʫʙʦʚʠʤʠ 

ʙʦʨʦʥʘʤʠ (ɺʅɯʎ-ʈ, ɿɹɿʊʉ-1,0, ɿɹɿʉʉ-ɯ) ʧʽʜ ʢʫʪʦʤ 20 - 30Á ʜʦ ʥʘʧʨʷʤʢʫ 

ʦʨʘʥʢʠ ʟ ʤʝʪʦʶ ʨʫʡʥʫʚʘʥʥʷ ˇʨʫʥʪʦʚʦʾ ʢʽʨʢʠ, ʧʨʦʚʦʢʘʮʽʾ ʧʨʦʨʦʩʪʘʥʥʷ 

ʙʫʨ'ʷʥʽʚ, ʟʘʛʘʣʴʥʦʛʦ ʧʦʣʽʧʰʝʥʥʷ ʘʝʨʘʮʽʾ ˇʨʫʥʪʫ, ʦʧʪʠʤʽʟʘʮʽʾ ʧʨʦʪʽʢʘʥʥʷ 

ʙʽʦʣʦʛʽʯʥʠʭ ʪʘ ʭʽʤʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʡʦʛʦ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʪʦʛʦ, 

ʱʦ ʤʽʥʝʨʘʣʽʟʘʮʽʾ ʧʽʜʣʷʛʘʶʪʴ ʧʦʞʥʠʚʥʽ ʨʝʰʪʢʠ. 
 

2.5. ɺʠʨʽʚʥʶʚʘʥʥʷ ˇʨʫʥʪʫ 
 

ʇʽʩʣʷ ʛʣʠʙʦʢʦʾ ʦʨʘʥʢʠ ʫ ʤʽʨʫ ʚʠʧʘʜʘʥʥʷ ʜʦʱʽʚ ʽ ʧʦʷʚʠ ʩʭʦʜʽʚ ʙʫʨôʷʥʽʚ 

ʧʦʣʝ ʦʙʨʦʙʣʷʶʪʴ ʰʠʨʦʢʦʟʘʭʚʘʪʥʠʤʠ ʘʛʨʝʛʘʪʘʤʠ. ɿʘʧʽʟʥʝʥʥʷ ʟ ʦʙʨʦʙʽʪʢʦʤ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʫʢʦʨʽʥʝʥʥʷ ʙʫʨôʷʥʽʚ, ʱʦ ʨʦʙʠʪʴ ʥʝʦʙʭʽʜʥʠʤ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʢʫʣʴʪʠʚʘʮʽʾ. ʎʝ ʟʙʽʣʴʰʫʻ ʚʠʪʨʘʪʠ, ʫʱʽʣʴʥʶʻ ˇʨʫʥʪ, ʧʦʛʽʨʰʫʻ ʡʦʛʦ ʬʽʟʠʯʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ. ʇʨʠ ʚʠʨʽʚʥʶʚʘʥʥʽ ʧʦʚʝʨʭʥʽ ˇʨʫʥʪʫ ʩʣʽʜ ʜʦʪʨʠʤʫʚʘʪʠʩʷ ʧʝʚʥʠʭ 

ʘʛʨʦʪʝʭʥʽʯʥʠʭ ʚʠʤʦʛ (ʪʘʙʣ. 2.5). 

ʊʘʙʣʠʮʷ 2.5 

ɸʛʨʦʪʝʭʥʽʯʥʽ ʚʠʤʦʛʠ ʜʦ ʚʠʨʽʚʥʶʚʘʥʥʷ ˇʨʫʥʪʫ 
 

ʇʦʢʘʟʥʠʢʠ ʅʦʨʤʘʪʠʚʠ ɼʦʧʫʩʢʠ 

ɸʛʨʝʛʘʪ ʜʣʷ ʚʠʨʽʚʥʶʚʘʥʥʷ ˇʨʫʥʪʫ: 

ʊʨʘʢʪʦʨ ʍʊɿ-121, ʄʊɿ-82, ʩ.-ʛ. ʤʘʰʠʥʠ:  

ʉʇ-16ɸ+ɺʅɯʉ-ʈ+ɿɹʉʉ-1,0 ʘʙʦ ɸʈɺ-8, 1-01; ɿʇɻ-24 

  

ʏʘʩ ʧʨʦʚʝʜʝʥʥʷ ʨʦʙʦʪʠ 
ʧʨʠ ʧʦʷʚʽ 

ʙʫʨôʷʥʽʚ 

 

ʊʨʠʚʘʣʽʩʪʴ ʨʦʙʦʪʠ, ʜʥʽ 2 °1 

ɻʣʠʙʠʥʘ ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ, ʩʤ 5-6 °1 

ʐʚʠʜʢʽʩʪʴ ʨʫʭʫ ʘʛʨʝʛʘʪʫ, ʢʤ/ʛʦʜ. 7-8 +1 

ʅʘʧʨʷʤʦʢ ʨʫʭʫ ʘʛʨʝʛʘʪʫ ʜʦ ʦʨʘʥʢʠ, ʛʨʘʜʫʩʽʚ 10-15 +20 

ʈʦʟʨʷʜ ʨʦʙʦʪʠ IV   
 

ɿʘ ʚʠʨʽʚʥʶʚʘʥʥ ̫ʧʦʣʷ ʚʦʩʝʥʠ ʥʝʦʙʭʽʜʥʦ, ʱʦʙ ʡʦʛʦ ʧʦʚʝʨʭʥʷ ʜʦ ʟʠʤʠ ʥʝ 

ʥʘʙʫʣʘ ʥʘʜʪʦ ʜʨʽʙʥʦʾ ʩʪʨʫʢʪʫʨʠ, ʦʩʢʽʣʴʢʠ ʚ ʪʘʢʦʤʫ ʚʠʧʘʜʢʫ ʚʠʥʠʢʘʻ ʥʝʙʝʟʧʝʢʘ 

ʛʣʠʥʠʟʘʮʽʾ ʧʦʚʝʨʭʥʽ ˇʨʫʥʪʫ ʪʘ ʫʱʽʣʴʥʝʥʥʷ ï ʽ ʩʪʚʦʨʝʥʥʷ ʫʤʦʚ ʜʣʷ ʚʠʥʠʢʥʝʥʥʷ 

ʚʦʜʥʦʾ ʝʨʦʟʽʾ ʊʦʤʫ ʚʦʩʝʥʠ ʥʝ ʧʦʪʨʽʙʥʦ ʚʠʨʽʚʥʶʚʘʪʠ ˇʨʫʥʪʠ, ʙʽʜʥʽ ʥʘ ʛʫʤʫʩ ʽ 

ʙʘʛʘʪʽ ʥʘ ʤʫʣ, ʙʦ ʚʦʥʠ ʣʝʛʢʦ ʟʘʧʣʠʚʘʶʪʴ. 

ʆʩʽʥʥʽʡ ʦʙʨʦʙʽʪʦʢ (ʚʠʨʽʚʥʶʚʘʥʥʷ ˇʨʫʥʪʫ) ʟʘʙʝʟʧʝʯʫʻ ʙʽʣʴʰ ʨʘʥʥʶ 

ʚʝʩʥʷʥʫ ʩʪʠʛʣʽʩʪʴ ˇʨʫʥʪʫ, ʘʢʪʠʚʽʟʘʮʽʶ ʙʽʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ, ʘ ʪʘʢʦʞ 

ʰʚʠʜʢʝ ʧʨʦʨʦʩʪʘʥʥʷ ʙʫʨôʷʥʽʚ. ɸ ʧʦʚʝʩʥʽ ʥʝʦʙʭʽʜʥʠʡ ʣʠʰʝ ʜʫʞʝ ʤʽʣʢʠʡ 

ʦʙʨʦʙʽʪʦʢ ˇʨʫʥʪʫ (ʟʘʢʨʠʪʪʷ ʚʦʣʦʛʠ), ʱʦ ʟʙʝʨʽʛʘʻ ʚʦʣʦʛʫ ʽ ʟʘʧʦʙʽʛʘʻ 

ʧʦʪʨʘʧʣʷʥʥʶ ʥʘʩʽʥʥʷ ʙʫʨôʷʥʽʚ ʟ ʥʠʞʥʽʭ ʰʘʨʽʚ ˇʨʫʥʪʫ ʫ ʚʝʨʭʥʽ. 
ʆʪʞʝ, ʥʘ ʧʦʣʷʭ, ʩʠʣʴʥʦ ʟʘʩʤʽʯʝʥʠʭ ʦʜʥʦʨʽʯʥʠʤʠ ʙʫʨôʷʥʘʤʠ (ʤʠʰʽʡ, 

ʢʫʨʷʯʝ ʧʨʦʩʦ, ʱʠʨʠʮʷ, ʣʦʙʦʜʘ ʙʽʣʘ ʪʘ ʽʥ.), ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤ ʻ ʥʘʧʽʚʧʘʨʦʚʠʡ 

ʦʙʨʦʙʽʪʦʢ ˇʨʫʥʪʫ. ʉʣʽʜ ʧʘʤôʷʪʘʪʠ, ʱʦ ʧʨʦʚʝʜʝʥʘ ʙʦʨʦʪʴʙʘ ʟ ʙʫʨôʷʥʘʤʠ, 

ʚʠʨʽʚʥʶʚʘʥʥʷ ʧʦʚʝʨʭʥʽ ʧʦʣʷ ʧʽʩʣʷ ʛʣʠʙʦʢʦʾ ʦʨʘʥʢʠ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʚʝʩʥʦʶ 
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ʚʠʢʣʶʯʠʪʠ ʪʝʭʥʦʣʦʛʽʯʥʽ ʦʧʝʨʘʮʽʾ çʇʝʨʝʜʧʦʩʽʚʥʠʡ ʦʙʨʦʙʽʪʦʢ ˇʨʫʥʪʫè ʽ 

çɺʥʝʩʝʥʥʷ ˇʨʫʥʪʦʚʠʭ ʛʝʨʙʽʮʠʜʽʚè. 
 

2.6. ʇʽʜʛʦʪʦʚʢʘ ˇʨʫʥʪʫ ʜʣʷ ʩʘʜʽʥʥʷ ʧʘʛʦʥʽʚ 
 

ʇʝʨʝʜʩʘʜʠʣʴʥʠʡ ʦʙʨʦʙʽʪʦʢ ˇʨʫʥʪʫ ʻ ʩʢʣʘʜʦʚʦʶ ʯʘʩʪʠʥʦʶ ʻʜʠʥʦʛʦ 

ʧʨʦʮʝʩʫ ʚʠʨʦʱʫʚʘʥʥʷ ʤʘʪʦʯʥʦʛʦ ʩʘʜʠʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʪʘ ʧʨʦʤʠʩʣʦʚʦʛʦ 

ʚʠʨʦʱʫʚʘʥʥʷ ʝʥʝʨʛʝʪʠʯʥʦʾ ʚʝʨʙʠ ʽ ʧʦʚʠʥʝʥ ʟʜʽʡʩʥʶʚʘʪʠʩʷ ʙʝʟ ʨʦʟʨʠʚʫ ʚ ʯʘʩʽ 

ʚʠʧʝʨʝʜʞʘʶʯʠ ʩʘʜʽʥʥʷ ʥʘ ʜʚʘ-ʯʦʪʠʨʠ ʧʨʦʭʦʜʠ ʩʘʜʠʣʴʥʦʛʦ ʘʛʨʝʛʘʪʫ. 

ʇʝʨʝʜʩʘʜʠʣʴʥʠʡ ʦʙʨʦʙʽʪʦʢ ˇʨʫʥʪʫ ʩʧʨʷʤʦʚʘʥʠʡ ʥʘ ʤʘʢʩʠʤʘʣʴʥʝ ʟʙʝʨʝʞʝʥʥʷ 

ʚʦʣʦʛʠ, ʧʨʦʛʨʽʚʘʥʥʷ ˇʨʫʥʪʫ, ʩʪʚʦʨʝʥʥʷ ʦʧʪʠʤʘʣʴʥʠʭ ʫʤʦʚ ʜʣʷ ʞʠʚʮʽʚ, 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʨʽʙʥʦ ʛʨʫʜʢʫʚʘʪʦʛʦ ʩʪʘʥʫ ʚʝʨʭʥʴʦʛʦ ʰʘʨʫ ˇʨʫʥʪʫ. 

ɼʣʷ ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ ʜʦʮʽʣʴʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʘʛʨʝʛʘʪ ɸʈɺ-8,1-01, ʱʦ 

ʟʘʙʝʟʧʝʯʫʻ ʷʢʽʩʥʝ ʙʝʟ ʧʝʨʝʤʽʰʫʚʘʥʥʷ ʨʦʟʧʫʰʫʚʘʥʥʷ ˇʨʫʥʪʫ ʥʘ ʟʘʜʘʥʫ ʛʣʠʙʠʥʫ 

ʩʘʜʽʥʥʷ ʞʠʚʮʽʚ (5-6 ʩʤ). ʈʦʙʦʯʘ ʰʚʠʜʢʽʩʪʴ ï 7-10 ʢʤ/ʛʦʜ. ɸʛʨʝʛʘʪʫʻʪʴʩʷ ʟ 

ʪʨʘʢʪʦʨʦʤ ʢʣʘʩʫ 20 ʢʅ. 

ʇʝʨʰʠʡ ʧʨʦʭʽʜ ʘʛʨʝʛʘʪʫ ʧʨʦʚʦʜʷʪʴ ʧʦ ʣʽʥʽʾ, ʚʠʟʥʘʯʝʥʽʡ ʚʽʭʘʤʠ, ʱʦ 

ʟʘʙʝʟʧʝʯʫʻ ʧʨʷʤʦʣʽʥʽʡʥʽʩʪʴ ʨʫʭʫ. ʇʨʠ ʮʴʦʤʫ ʧʝʨʝʚʽʨʷʶʪʴ ʷʢʽʩʪʴ ʡʦʛʦ ʨʦʙʦʪʠ: 

ʛʣʠʙʠʥʫ ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ, ʛʨʝʙʥʠʩʪʽʩʪʴ ʧʦʚʝʨʭʥʽ ʨʦʟʧʫʰʝʥʦʛʦ ʰʘʨʫ, ʷʢʽʩʪʴ 

ʧʽʜʨʽʟʘʥʥʷ ʙʫʨóʷʥʽʚ. ʗʢʽʩʪʴ ʨʦʙʦʪʠ ʘʛʨʝʛʘʪʫ ʥʘ ʧʝʨʝʜʧʦʩʽʚʥʦʤʫ ʦʙʨʦʙʽʪʢʫ 

ˇʨʫʥʪʫ ʥʝʦʙʭʽʜʥʦ ʧʦʩʪʽʡʥʦ ʧʝʨʝʚʽʨʷʪʠ ʟʛʽʜʥʦ ʘʛʨʦʪʝʭʥʽʯʥʠʤʠ ʚʠʤʦʛʘʤʠ 

(ʪʘʙʣ. 2.6). 

ʊʘʙʣʠʮʷ 2.6  

ɸʛʨʦʪʝʭʥʽʯʥʽ ʚʠʤʦʛʠ ʜʦ ʧʝʨʝʜʩʘʜʠʣʴʥʦʛʦ ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ 
 

ʇʦʢʘʟʥʠʢʠ ʅʦʨʤʘʪʠʚʠ ɼʦʧʫʩʢʠ 

ɸʛʨʝʛʘʪ ʜʣʷ ʚʠʢʦʥʘʥʥʷ 

ʧʝʨʝʜʧʦʩʽʚʥʦʛʦ ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ: 

ʪʨʘʢʪʦʨʠ ʍʊɿ-121, ʍʊɿ-170, ʩ/ʛ 

ʤʘʰʠʥʘ ɸʈɺ-8,1-01 

  

ʉʪʨʦʢʠ ʚʠʢʦʥʘʥʥʷ ʨʦʙʦʪʠ ʦʜʥʦʯʘʩʥʦ ʟ ʩʘʜʽʥʥʷʤ ʞʠʚʮʽʚ  

ʊʨʠʚʘʣʽʩʪʴ ʨʦʙʦʪʠ ʚ ʦʜʥʦʤʫ ʧʦʣʽ 1 + 1 

ɻʣʠʙʠʥʘ ʨʦʟʧʫʰʝʥʦʛʦ ʰʘʨʫ 

ˇʨʫʥʪʫ, ʩʤ 

5 ï 6 + 2 

ɿʥʠʱʝʥʥʷ ʙʫʨóʷʥʽʚ, % ʥʝ ʤʝʥʰʝ 98% + 2 

ɺʠʩʦʪʘ ʛʨʝʙʝʥʽʚ ʘʙʦ ʛʣʠʙʠʥʘ 

ʙʦʨʦʟʜʦʢ, ʩʤ 

1,5 Ñ 0,2 

ʐʚʠʜʢʽʩʪʴ ʨʫʭʫ ʘʛʨʝʛʘʪʫ, ʢʤ/ʛʦʜ. 7 ï 10 Ñ 1 

ʅʘʧʨʷʤʦʢ ʨʫʭʫ ʘʛʨʝʛʘʪʫ ʧ̔ ʜ ʢʫʪʦʤ 3-4
0
ʉ ʜʦ ʥʘʧʨʷʤʢʫ 

ʩʘʜʽʥʥʷ 

- 

ɿʘʙʝʟʧʝʯʝʥʽʩʪʴ ʧʽʜʛʦʪʦʚʢʠ ˇʨʫʥʪʫ ʥʘ 3 ï 4 ʧʨʦʭʦʜʠ ʜʦ 

ʥʘʧʨʷʤʢʫ ʩʘʜʽʥʥʷ 

- 

ʈʦʟʨʷʜ ʨʦʙʦʪʠ V  

ɺʝʨʙʠ, ʟʚʘʞʘʶʯʠ ʥʘ ʾʭ ʨʽʟʥʽ ʝʢʦʣʦʛʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ, ʤʦʞʫʪʴ ʨʦʩʪʠ 

ʧʨʘʢʪʠʯʥʦ ʥʘ ʚʩʽʭ ʪʠʧʘʭ ˇʨʫʥʪʽʚ, ʘʣʝ ʜʣʷ ʚʝʨʙʦʚʠʭ ʧʣʘʥʪʘʮʽʡ ʙʫʜʴ-ʷʢʦʛʦ 

ʧʨʠʟʥʘʯʝʥʥʷ ʦʧʪʠʤʘʣʴʥʠʤ ʻ ʚʦʣʦʛʠʡ, ʙʘʛʘʪʠʡ ʥʘ ʛʫʤʫʩ, ʜʦʙʨʝ ʜʨʝʥʦʚʘʥʠʡ 

ʩʫʧʽʱʘʥʠʡ ʘʙʦ ʩʫʛʣʠʥʠʩʪʠʡ ˇʨʫʥʪ. ˆʨʫʥʪ ʤʘʻ ʙʫʪʠ ʩʣʘʙʦ ʢʠʩʣʠʤ ʘʙʦ 

ʥʝʡʪʨʘʣʴʥʠʤ (ʨʅ 5-6). 
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ʆʪʞʝ, ʦʩʥʦʚʥʘ ʤʝʪʘ ʧʝʨʝʜʧʦʩʽʚʥʦʛʦ ʦʙʨʦʙʽʪʢʫ ï ʩʪʚʦʨʠʪʠ ʜʣʷ ʚʝʨʙʠ 

ʩʧʨʠʷʪʣʠʚʽ ʫʤʦʚʠ ʨʦʩʪʫ: ʧʦʢʨʘʱʠʪʠ ʘʝʨʘʮʽʶ ˇʨʫʥʪʫ, ʨʽʟʢʦ ʟʤʝʥʰʠʪʠ ʢʽʣʴʢʽʩʪʴ 

ʙʫʨóʷʥʽʚ ʪʘ ʩʪʚʦʨʠʪʠ ʦʧʪʠʤʘʣʴʥʽ ʫʤʦʚʠ ʜʣʷ ʨʦʩʪʫ ʞʠʚʮʽʚ ʝʥʝʨʛʝʪʠʯʥʦʾ ʚʝʨʙʠ. 

 

2.7. ɿʘʛʦʪʽʚʣʷ ʧʘʛʦʥʽʚ ʪʘ ʞʠʚʮʽʚ 

 
ɺʝʨʙʫ ʧʨʫʪʦʚʠʜʥʫ ʤʦʞʥʘ ʚʠʨʦʱʫʚʘʪʠ ʥʘ ʨʽʟʥʠʭ ʪʠʧʘʭ ˇʨʫʥʪʽʚ. ʎʝʡ ʚʠʜ 

ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʝʣʠʢʦʶ ʧʣʘʩʪʠʯʥʽʩʪʶ ʽ ʨʦʩʪʝ ʥʘ ˇʨʫʥʪʘʭ ʟ ʨʝʘʢʮʽʻʶ ʨʅ ʚʽʜ 4,5 ʜʦ 

7,6. ʇʨʠ ʮʴʦʤʫ ʜʣʷ ʚʠʨʦʱʫʚʘʥʥʷ ʚʝʨʙʠ ʙʘʞʘʥʽʰʽ ʣʝʛʢʽ ˇʨʫʥʪʠ. ʇʨʦʝʢʪʫʶʯʠ 

ʟʘʢʣʘʜʘʥʥʷ ʧʣʘʥʪʘʮʽʡ ʚʝʨʙʠ ʧʨʫʪʦʚʠʜʥʦʾ, ʥʝʦʙʭʽʜʥʦ ʧʽʜʙʠʨʘʪʠ ʚʽʜʧʦʚʽʜʥʠʡ 

ʨʽʟʥʦʚʠʜ, ʷʢʠʡ ʜʘʩʪʴ ʤʘʢʩʠʤʘʣʴʥʠʡ ʫʨʦʞʘʡ ʟʘ ʢʦʨʦʪʢʠʡ ʯʘʩ. ɺʠʙʽʨ ʩʘʜʞʘʥʮʽʚ 

ʝʥʝʨʛʝʪʠʯʥʦʾ ʚʝʨʙʠ ʤʘʻ ʪʽʩʥʠʡ ʟʚóʷʟʦʢ ʟ ʫʤʦʚʘʤʠ ʨʦʩʪʫ ʽ ʨʦʟʚʠʪʢʫ ʨʦʩʣʠʥ. 

ɺʝʨʙʘ ʧʨʫʪʦʚʠʜʥʘ ʨʦʟʤʥʦʞʫʻʪʴʩʷ ʚʝʛʝʪʘʪʠʚʥʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʞʠʚʮʽʚ ʚʽʜ 

ʧʘʛʦʥʽʚ ʧʨʦʜʫʢʪʠʚʥʠʭ ʬʦʨʤ ʚʝʨʙʠ. ʇʨʘʚʠʣʴʥʦ ʧʽʜʛʦʪʦʚʣʝʥʠʡ ʞʠʚʝʮʴ ʤʘʻ ʙʫʪʠ 

18-19 ʩʤ. ʇʨʠ ʮʴʦʤʫ ʧʘʛʦʥʠ ʤʘʶʪʴ ʙʫʪʠ ʚʠʩʦʪʦʶ 1,4-2,5 ʤ, ʩʘʪʫʚʘʥʥʷ 

(ʪʦʚʱʠʥʘ) ʧʘʛʦʥʽʚ ï 2,0-0,8 ʩʤ. ʇʘʛʦʥʠ ʜʣʷ ʞʠʚʮʽʚ ʟʘʛʦʪʦʚʣʶʶʪʴʩʷ ʚʽʜ ʜʨʫʛʦʾ 

ʧʦʣʦʚʠʥʠ ʣʠʩʪʦʧʘʜʘ ʜʦ ʧʝʨʰʦʾ ʙʝʨʝʟʥʷ. ɾʠʚʮʽ ʧʦʚʠʥʥʽ ʤʘʪʠ 5 ʩʧʣʷʯʠʭ ʙʨʫʥʴʦʢ, 

ʙʫʪʠ ʯʠʩʪʠʤʠ, ʟʜʦʨʦʚʠʤʠ ʽ ʤʘʪʠ ʚʽʜʧʦʚʽʜʥʫ ʚʦʣʦʛʽʩʪʴ. 

ɼʣʷ ʩʪʚʦʨʝʥʥʷ ʚʝʨʙʦʚʠʭ ʥʘʩʘʜʞʝʥʴ ʥʘ ʦʪʨʠʤʘʥʥʷ ʜʨʽʙʥʠʭ ʘʩʦʨʪʠʤʝʥʪʽʚ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 1-2 ʨʽʯʥʽ ʞʠʚʮʝʚʽ ʩʘʜʞʘʥʮʽ. ʅʘʨʽʟʘʪʠ ʞʠʚʮʽ ʥʝʦʙʭʽʜʥʦ ʟ 

ʦʜʥʦʨʽʯʥʠʭ ʧʘʛʦʥʽʚ, ʱʦ ʚʠʨʦʱʝʥʽ ʥʘ ʩʧʝʮʽʘʣʴʥʠʭ ʤʘʪʦʯʥʠʭ ʧʣʘʥʪʘʮʽʷʭ, ʧʨʠ 

ʮʴʦʤʫ ʙʘʞʘʥʦ ʫʪʨʠʤʫʚʘʪʠʩʷ ʚʽʜ ʟʘʛʦʪʽʚʣʽ ʞʠʚʮʽʚ ʟ ʚʝʨʭʽʚʢʦʚʦʾ ʯʘʩʪʠʥʠ ʧʘʛʦʥʽʚ.  

ʇʽʜʛʦʪʦʚʣʝʥʽ ʞʠʚʮʽ, ʧʘʛʦʥʠ ʥʝʦʙʭʽʜʥʦ ʟʙʝʨʽʛʘʪʠ ʫ ʢʦʥʪʨʦʣʴʦʚʘʥʠʭ 

ʫʤʦʚʘʭ, ʘʙʠ ʚʦʥʠ ʥʝ ʚʠʩʦʭʣʠ ʽ ʟʙʝʨʽʛʘʪʠ ʟʜʦʨʦʚʠʤʠ ï ʚ ʧʦʛʨʝʙʘʭ, ʭʦʣʦʜʠʣʴʥʠʭ 

ʢʘʤʝʨʘʭ, ʩʧʝʮʽʘʣʴʥʦ ʦʙʣʘʜʥʘʥʠʭ ʩʭʦʚʠʱʘʭ ʪʦʱʦ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʟʘ ʩʘʜʽʥʥ ̫ ʥʘ ʧʣʘʥʪʘʮʽʷʭ ʥʘʚʝʩʥʽ, ʟ ʟʘʛʦʪʽʚʣʝʶ ʞʠʚʮʽʚ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʝʨʝʜ ʩʘʜʽʥʥʷʤ, ʪʦʙʪʦ ʢʦʣʠ ʚʞʝ ʧʦʯʘʚʩʷ ʩʦʢʦʨʫʭ ʽ ʧʦʯʘʣʠ 

ʨʦʟʚʠʚʘʪʠʩʷ ʣʠʩʪʢʠ, ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʚʠʩʦʢʠʡ ʩʪʫʧʽʥʴ ʫʢʦʨʽʥʝʥʥʷ ʞʠʚʮʽʚ ʪʘ 

ʜʦʩʠʪʴ ʽʥʪʝʥʩʠʚʥʠʡ ʨʽʩʪ ʧʘʛʦʥʽʚ. ʆʜʥʘʢ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʪʘʢʠʭ ʥʘʩʘʜʞʝʥʴ, 

ʧʨʠʥʘʡʤʥʽ ʫ ʧʝʨʰʽ ʪʨʠ ʨʦʢʠ, ʟʥʘʯʥʦ ʧʦʩʪʫʧʘʻʪʴʩʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʘʥʘʣʦʛʽʯʥʠʭ 

ʥʘʩʘʜʞʝʥʴ, ʧʨʦʚʝʜʝʥʠʭ ʚʦʩʝʥʠ ʘʙʦ ʥʘʚʝʩʥʽ ʧʨʠ ʟʘʛʦʪʽʚʣʽ ʞʠʚʮʽʚ ʫ ʢʽʥʮʽ ʧʝʨʽʦʜʫ 

ʟʠʤʦʚʦʛʦ ʩʧʦʢʦʶ. ɿʘʛʦʪʽʚʣʷ ʞʠʚʮʽʚ ʫ ʧʝʨʽʦʜ ʩʦʢʦʨʫʭʫ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ 

ʞʠʪʪʻʟʜʘʪʥʽʩʪʴ ʤʘʪʝʨʠʥʩʴʢʠʭ ʢʫʱʽʚ. 

ʆʩʽʥʥʻ ʩʘʜʽʥʥʷ ʟ ʟʘʛʦʪʽʚʣʝʶ ʞʠʚʮʽʚ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʝʨʝʜ ʩʘʜʽʥʥʷʤ ʪʘ 

ʨʘʥʥʴʦʚʝʩʥʷʥʝ ʟ ʟʘʛʦʪʽʚʣʝʶ ʩʘʜʠʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʚ ʢʽʥʮʽ ʧʝʨʽʦʜʫ ʟʠʤʦʚʦʛʦ 

ʩʧʦʢʦʶ ʽ ʟʙʝʨʽʛʘʥʥʽ ʡʦʛʦ ʜʦ ʩʘʜʽʥʥʷ ï ʥʘʡʙʽʣʴʰ ʧʨʠʜʘʪʥʠʤʠ ʜʣʷ ʚʠʨʦʱʫʚʘʥʥʷ 

ʧʣʘʥʪʘʮʽʡ ʚʝʨʙ. ɼʦ ʧʦʟʠʪʠʚʥʠʭ ʩʪʦʨʽʥ ʧʝʨʰʦʛʦ ʚʘʨʽʘʥʪʫ ʥʘʣʝʞʠʪʴ ʰʚʠʜʢʠʡ 

ʧʦʯʘʪʦʢ ʨʦʩʪʫ, ʢʨʘʱʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ˇʨʫʥʪʦʚʦʾ ʚʦʣʦʛʠ, ʤʦʞʣʠʚʽʩʪʴ ʧʨʦʚʦʜʠʪʠ 

ʩʘʜʽʥʥʷ ʥʝ ʚ ʩʪʠʩʣʽ ʩʪʨʦʢʠ, ʚʽʜʩʫʪʥʽʩʪʴ ʚʠʪʨʘʪ ʥʘ ʟʙʝʨʽʛʘʥʥʷ ʩʘʜʠʚʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ, ʘ ʜʦ ʥʝʛʘʪʠʚʥʠʭ ï ʤʦʞʣʠʚʽʩʪʴ ʚʠʩʫʰʫʚʘʥʥʷ ʞʠʚʮʽʚ ʫ ʤʘʣʦʩʥʽʞʥʽ 

ʟʠʤʠ ʤʦʨʦʟʘʤʠ ʪʘ ʚʽʪʨʦʤ. ʇʨʠ ʚʝʩʥʷʥʦʤʫ ʩʘʜʽʥʥʽ ʮʽʻʾ ʥʝʙʝʟʧʝʢʠ ʥʝʤʘʻ, ʘʣʝ 

ʟʙʽʣʴʰʫʶʪʴʩʷ ʚʠʪʨʘʪʠ ʥʘ ʟʙʝʨʽʛʘʥʥʷ ʞʠʚʮʽʚ ʧʨʦʪʷʛʦʤ 1,0 ï 1,5 ʤʽʩʷʮʽʚ, ʽ 

ʩʢʦʨʦʯʫʻʪʴʩʷ ʦʧʪʠʤʘʣʴʥʠʡ ʪʝʨʤʽʥ ʩʪʚʦʨʝʥʥʷ ʧʣʘʥʪʘʮʽʡ, ʪʘʢ ʷʢ ʥʘʚʝʩʥʽ ʰʚʠʜʢʦ 

ʧʝʨʝʩʠʭʘʻ ˇʨʫʥʪ. ɺʦʩʝʥʠ ʪʘ ʥʘʚʝʩʥʽ ʤʦʞʥʘ ʩʘʜʞʘʪʠ ʚʝʨʙʫ ʧʨʫʪʠʥʢʦʚʫ ʪʘ 

ʪʨʠʪʠʯʠʥʢʦʚʫ, ʷʢʽ ʤʘʶʪʴ ʚʠʩʦʢʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʟʘ ʦʙʦʭ ʩʪʨʦʢʽʚ ʩʘʜʽʥʥʷ. 
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ɼʽʣʷʥʢʠ ʟ ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ ˇʨʫʥʪʦʚʠʭ ʚʦʜ ʜʦʮʽʣʴʥʦ ʟʘʩʘʜʞʫʚʘʪʠ ʚʦʩʝʥʠ, 

ʢʦʣʠ ʚʽʥ ʥʘʡʥʠʞʯʠʡ. ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚ ʧʽʜʧʨʠʻʤʩʪʚʽ ʧʨʦʤʠʩʣʦʚʦʛʦ 

ʚʠʨʦʱʫʚʘʥʥʷ ʝʥʝʨʛʝʪʠʯʥʦʾ ʚʝʨʙʠ ʩʣʽʜ ʟʘʡʤʘʪʠʩʷ ʤʘʪʦʯʥʠʤ ʚʠʨʦʱʫʚʘʥʥʷʤ 

ʩʘʜʠʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ɼʣʷ ʮʴʦʛʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʧʨʠʜʙʘʥʠʡ ʩʦʨʪʦʚʠʡ ʤʘʪʝʨʽʘʣ 

(ʧʘʛʦʥʠ ʧʨʠ ʤʝʭʘʥʽʟʦʚʘʥʦʤʫ ʩʘʜʽʥʥʽ ʞʠʚʮʽʚ ʨʦʟʤʽʨʦʤ 20-22 ʩʤ ʩʘʜʞʘʶʪʴʩʷ ʥʘ 

ʛʣʠʙʠʥʫ 18-19 ʩʤ, ʘ ʚʦʩʝʥʠ ʞʠʚʮʽ ʜʦʮʽʣʴʥʦ ʟʘʛʣʠʙʣʶʚʘʪʠ ʥʘ ʢʽʣʴʢʘ ʩʘʥʪʠʤʝʪʨʽʚ 

ʚʽʜ ʧʦʚʝʨʭʥʽ ʘʙʦ ʧʨʠʩʠʧʘʪʠ ˇʨʫʥʪʦʤ ʥʘ 3-4 ʩʤ, ʱʦ ʟʘʧʦʙʽʛʘʻ ʾʭ ʚʠʤʝʨʟʘʥʥʶ, 

ʚʠʩʫʰʫʚʘʥʥʶ ʪʘ ʚʠʪʠʩʢʘʥʥʶ ʟ ˇʨʫʥʪʦʤ ʤʦʨʦʟʘʤʠ). ʂʦʨʠʩʥʦʶ ʪʘʢʘ ʦʧʝʨʘʮʽʷ 

ʚʚʘʞʘʻʪʴʩʷ ʪʘʢʦʞ ʽ ʧʨʠ ʚʝʩʥʷʥʦʤʫ ʩʘʜʽʥʥʽ. ʇʨʠ ʮʴʦʤʫ ʚʽʜʩʪʘʥʴ ʤʽʞ ʞʠʚʮʷʤʠ ʚ 

ʨʷʜʢʫ ï 0,30 ʤ, ʤʽʞ ʨʷʜʢʘʤʠ ï 0,70 ʤ, ʤʽʞ ʨʷʜʘʤʠ ï 1,4 ʤ. ɻʫʩʪʦʪʘ ʥʘʩʘʜʞʝʥʥʷ ï 

30000 ʰʪ./ʛʘ. 

ɿʘ ʧʨʦʤʠʩʣʦʚʦʛʦ ʚʠʨʦʱʫʚʘʥʥʷ ʝʥʝʨʛʝʪʠʯʥʦʾ ʚʝʨʙʠ ʥʘ ʱʝʧʫ ʩʘʜʽʥʥʷ 

ʞʠʚʮʽʚ ʧʦʪʨʽʙʥʦ ʧʨʦʚʦʜʠʪʠ ʥʘ ʛʣʠʙʠʥʫ 18-19 ʩʤ, ʟ ʚʽʜʩʪʘʥʥʶ ʤʽʞ ʩʘʜʞʘʥʮʷʤʠ ʚ 

ʨʷʜʢʫ ï 0,60 ʤ, ʤʽʞ ʨʷʜʢʘʤʠ ï 0,70 ʤ, ʤʽʞ ʨʷʜʘʤʠ ï 1,4 ʤ. ɻʫʩʪʦʪʘ ʥʘʩʘʜʞʝʥʥʷ ï 

15000 ʰʪ./ʛʘ. 

 

2.8. ʅʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʽ ʩʭʝʤʠ ʟʘʢʣʘʜʘʥʥʷ ʧʣʘʥʪʘʮʽʡ ʝʥʝʨʛʝʪʠʯʥʦʾ ʚʝʨʙʠ 

 

ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʝʭʘʥʽʟʦʚʘʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʱʫʚʘʥʥʷ ʽ ʟʙʠʨʘʥʥʷ 

ʙʽʦʤʘʩʠ ʝʥʝʨʛʝʪʠʯʥʦʾ ʚʝʨʙʠ ʧʣʘʥʪʘʮʽʾ ʮʽʻʾ ʢʫʣʴʪʫʨʠ ʟʘʢʣʘʜʘʶʪʴ ʩʤʫʛʘʤʠ ʧʦ 2 

ʨʷʜʢʠ. ɼʣʷ ʢʨʘʱʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʦʥʷʯʥʠʤ ʩʚʽʪʣʦʤ ʨʷʜʢʠ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ 

ʨʦʟʤʽʱʫʚʘʪʠ ʧʘʨʘʣʝʣʴʥʦ ʣʽʥʽʾ ʤʝʨʠʜʽʘʥʠ (ʫ ʧʽʚʥʽʯʥʦ-ʧʽʚʜʝʥʥʦʤʫ ʥʘʧʨʷʤʢʫ). ʅʘ 

ʩʴʦʛʦʜʥʽ ʚʽʜʦʤʦ ʜʝʢʽʣʴʢʘ ʩʭʝʤ ʩʘʜʽʥʥʷ ʝʥʝʨʛʝʪʠʯʥʦʾ ʚʝʨʙʠ (ʨʠʩ. 2.1), ʷʢʽ 

ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʤʽʞ ʩʦʙʦʶ ʟʘ ʰʠʨʠʥʦʶ ʤʽʞʨʷʜʴ ʤʽʞ ʩʤʫʛʘʤʠ ʪʘ ʤʽʞ ʨʷʜʢʘʤʠ ʫ 

ʩʤʫʟʽ, ʘ ʪʘʢʦʞ ʚʽʜʜʘʣʶ ʤʽʞ ʨʦʩʣʠʥʘʤʠ ʚ ʨʷʜʢʫ (ʪʘʙʣ. 2.7). 

ɿʘ ʻʚʨʦʧʝʡʩʴʢʦʶ ʪʝʭʥʦʣʦʛʽʻʶ, ʟʘ ʷʢʦʶ ʝʥʝʨʛʝʪʠʯʥʘ ʚʝʨʙʘ ʚʠʨʦʱʫʻʪʴʩʷ ʫ 

ʙʽʣʴʰʦʩʪʽ ʢʨʘʾʥ ɿʘʭʽʜʥʦʾ ʪʘ ʎʝʥʪʨʘʣʴʥʦʾ ɭʚʨʦʧʠ, ʰʠʨʠʥʘ ʤʽʞʨʷʜʴ ʤʽʞ ʩʤʫʛʘʤʠ 

ʩʪʘʥʦʚʠʪʴ 2,5 ʤ, ʘ ʤʽʞ ʨʷʜʢʘʤʠ ʫ ʩʤʫʟʽ ï 0,75 ʤ. ɿʘ ʪʘʢʦʾ ʩʭʝʤʠ ʜʦʚʞʠʥʘ ʣʽʥʽʾ 

ʨʷʜʢʽʚ, ʷʢʽ ʨʦʟʤʽʱʫʶʪʴʩʷ ʥʘ ʦʜʥʦʤʫ ʛʝʢʪʘʨʽ, ʩʪʘʥʦʚʠʪʴ 6154 ʤ. ʇʣʦʱʘ 

ʞʠʚʣʝʥʥʷ, ʷʢʘ ʧʨʠʧʘʜʘʻ ʥʘ ʦʜʥʫ ʨʦʩʣʠʥʫ ʟʘ ʻʚʨʦʧʝʡʩʴʢʦʶ ʪʝʭʥʦʣʦʛʽʻʶ, ʤʘʻ 

ʬʦʨʤʫ ʚʠʪʷʛʥʫʪʦʛʦ ʧʨʷʤʦʢʫʪʥʠʢʘ (ʨʠʩ. 2.1), ʩʪʦʨʦʥʠ ʷʢʦʛʦ ʟʘ ʱʽʣʴʥʦʩʪʽ 

ʨʦʟʤʽʱʝʥʥʷ ʨʦʩʣʠʥ 15 ʪʠʩ.ʰʪ./ʛʘ ʩʪʘʥʦʚʠʪʠʤʫʪʴ: L=163 ʩʤ, n=41 ʩʤ, ʘ ʽʥʜʝʢʩ 

ʬʦʨʤʠ ʧʣʦʱʽ ʞʠʚʣʝʥʥʷ ï kʬ=3,96 (ʪʘʙʣ. 2.7). 

ʊʘʙʣʠʮʷ 2.7 

ʇʘʨʘʤʝʪʨʠ ʚʽʜʦʤʠʭ ʩʭʝʤ ʩʘʜʽʥʥʷ ʝʥʝʨʛʝʪʠʯʥʦʾ ʚʝʨʙʠ, ʤ 
 

ʇʘʨʘʤʝʪʨʠ 
ʊʝʭʥʦʣʦʛʽʾ 

ɭʚʨʦʧʝʡʩʴʢʘ ʉʢʘʥʜʠʥʘʚʩʴʢʘ ɸʤʝʨʠʢʘʥʩʴʢʘ ʋʢʨʘʾʥʩʴʢʘ* 

a 2,5 1,5 1,52 1,4 

b 0,75 0,75 0,76 0,7 

n 0,3é0,6 0,3é0,6 0,3é0,6 0,3é0,6 

ʇʨʠʤʽʪʢʘ *- ʧʨʦʧʦʥʦʚʘʥʘ 
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ʈʠʩ. 2.1. ʈʦʟʤʽʱʝʥʥʷ ʨʦʩʣʠʥ ʝʥʝʨʛʝʪʠʯʥʦʾ ʚʝʨʙʠ ʟʘ ʨʽʟʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚʠʨʦʱʫʚʘʥʥʷ 

(ʘ ï ʰʠʨʠʥʘ ʤʽʞʨʷʜʴ ʤʽʞ ʩʤʫʛʘʤʠ, b ï ʰʠʨʠʥʘ ʤʽʞʨʷʜʴ ʫ ʩʤʫʟʽ, n ï ʚʽʜʩʪʘʥʴ ʤʽʞ ʨʦʩʣʠʥʘʤʠ ʚ ʨʷʜʢʫ). 
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ʇʨʦʘʥʘʣʽʟʫʚʘʚʰʠ ʥʝʜʦʣʽʢʠ ʪʘ ʧʝʨʝʚʘʛʠ ʚʽʜʦʤʠʭ ʟʘʢʦʨʜʦʥʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʘ 

ʪʘʢʦʞ ʚʨʘʭʫʚʘʚʰʠ ˇʨʫʥʪʦʚʦ-ʢʣʽʤʘʪʠʯʥʽ ʫʤʦʚʠ ʋʢʨʘʾʥʠ ʪʘ ʪʨʘʜʠʮʽʡʥʫ ʜʣʷ ʥʘʰʦʾ 

ʢʨʘʾʥʠ ʩʠʩʪʝʤʫ ʤʘʰʠʥ, ʟʦʨʽʻʥʪʦʚʘʥʫ ʥʘ ʤʽʞʨʷʜʜʷ 70 ʩʤ, ʥʘʤʠ ʧʨʦʧʦʥʫʻʪʴʩʷ 

ʋʢʨʘʾʥʩʴʢʘ ʪʝʭʥʦʣʦʛʽʷ ʚʠʨʦʱʫʚʘʥʥʷ ʝʥʝʨʛʝʪʠʯʥʦʾ ʚʝʨʙʠ ʟ ʰʠʨʠʥʦʶ ʤʽʞʨʷʜʴ 

ʤʽʞ ʩʤʫʛʘʤʠ ʘ=1,4 ʤ ʪʘ ʰʠʨʠʥʦʶ ʤʽʞʨʷʜʴ ʫ ʩʤʫʟʽ b=0,7 ʤ (ʨʠʩ 2.2.) 
 

 

 

ʈʠʩ. 2.2. ʈʦʟʤʽʱʝʥʥʷ ʨʦʩʣʠʥ ʟʘ ʧʨʦʧʦʥʦʚʘʥʦʶ ʋʢʨʘʾʥʩʴʢʦʶ ʪʝʭʥʦʣʦʛʽʻʶ 

ʚʠʨʦʱʫʚʘʥʥʷ ʝʥʝʨʛʝʪʠʯʥʦʾ ʚʝʨʙʠ 
 

2.9. ʄʝʪʦʜʠʢʘ ʨʦʟʨʘʭʫʥʢʫ ʧʦʪʨʝʙʠ ʚ ʩʘʜʠʚʥʦʤʫ ʤʘʪʝʨʽʘʣʽ 
 

ɿʛʽʜʥʦ ʟ ʤʝʭʘʥʽʟʦʚʘʥʦʶ ʪʝʭʥʦʣʦʛʽʻʶ ʝʥʝʨʛʝʪʠʯʥʘ ʚʝʨʙʘ ʩʘʜʞʘʪ̒ʴʩʷ 

ʩʤʫʛʘʤʠ ʧʦ 2 ʨʷʜʢʠ (ʨʠʩ. 2.3.). ɿʘʛʘʣʴʥʘ ʜʦʚʞʠʥʘ ʩʤʫʛ ʥʘ ʦʜʥʦʤʫ ʛʝʢʪʘʨʽ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 

bac
Lc

+
==

1000010000
 

ʜʝ Lc ï ʜʦʚʞʠʥʘ ʩʤʫʛ ʥʘ 1 ʛʘ, ʤ; 

 

ʈʠʩ. 2.3. ʉʭʝʤʘ ʜʦ ʚʠʟʥʘʯʝʥʥʷ ʛʫʩʪʦʪʠ ʥʘʩʘʜʞʝʥʴ ʨʦʩʣʠʥ 



 
85 

ʆʩʢʽʣʴʢʠ ʫ ʩʤʫʟʽ 2 ʨʷʜʢʠ, ʪʦ ʜʦʚʞʠʥʘ ʨʷʜʢʽʚ ʝʥʝʨʛʝʪʠʯʥʦʾ ʚʝʨʙʠ ʥʘ ʛʝʢʪʘʨʽ 

ʙʫʜʝ ʚʜʚʽʯʽ ʙʽʣʴʰʦʶ ʟʘ ʜʦʚʞʠʥʫ ʩʤʫʛ: 

ba
LL cp

+
=Ö=

20000
2  

ʜʝ Lc ï ʜʦʚʞʠʥʘ ʨʷʜʢʽʚ ʥʘ 1 ʛʘ, ʤ 
 

ʈʦʟʜʽʣʠʚʰʠ ʟʘʛʘʣʴʥʫ ʜʦʚʞʠʥʫ ʨʷʜʢʽʚ ʥʘ ʚʽʜʩʪʘʥʴ ʤʽʞ ʨʦʩʣʠʥʘʤʠ ʚ ʨʷʜʢʫ 

(ʢʨʦʢ ʩʘʜʽʥʥʷ) ʦʪʨʠʤʘʻʤʦ ʛʫʩʪʦʪʫ ʩʪʦʷʥʥʷ ʨʦʩʣʠʥ (ʨʠʩ. 2.4): 
 

nban

L
G

p

Ö+
==

)(

20000
,     (1) 

 

ʜʝ G ï ʛʫʩʪʦʪʘ ʩʪʦʷʥʥʷ ʨʦʩʣʠʥ, ʰʪ./ʛʘ; 

ʘ ï ʰʠʨʠʥʘ ʤʽʞʨʷʜʴ ʤʽʞ ʩʤʫʛʘʤʠ, ʤ; 

b ï ʰʠʨʠʥʘ ʤʽʞʨʷʜʴ ʚ ʩʤʫʟʽ, ʤ; 

n ï ʚʽʜʩʪʘʥʴ ʤʽʞ ʨʦʩʣʠʥʘʤʠ ʚ ʨʷʜʢʫ (ʢʨʦʢ ʩʘʜʽʥʥʷ), ʤ 

ʊʘʙʣʠʮʷ 2.8 

ʈʦʟʨʘʭʫʥʦʢ ʛʫʩʪʦʪʠ ʥʘʩʘʜʞʝʥʴ ʞʠʚʮʽʚ ʚʝʨʙʠ ʟʘ ʨʽʟʥʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ, ʰʪ./ʛʘ 
ʂʨʦʢ 

ʩʘʜʽʥʥʷ 

n, ʩʤ 

ɭʚʨʦʧʝʡʩʴʢʘ 

(ʘ=2,5 ʤ; b=0,75 ʤ, 

Lp=6154 ʤ/ʛʘ) 

ʉʢʘʥʜʠʥʘʚʩʴʢʘ 

(ʘ=1,5 ʤ; b=0,75 ʤ, 

Lp=8889 ʤ/ʛʘ) 

ɸʤʝʨʠʢʘʥʩʴʢʘ 

(ʘ=1,52 ʤ; b=0,76 ʤ, 

Lp=8772 ʤ/ʛʘ) 

ʋʢʨʘʾʥʩʴʢʘ 

(ʘ=1,4 ʤ; b=0,7 ʤ, 

Lp=9524 ʤ/ʛʘ) 

15 41026 59259 58480 63492 

20 30769 44444 43860 47619 

25 24615 35556 35088 38095 

30 20513 29630 29240 31746 

35 17582 25397 25063 27211 

40 15385 22222 21930 23810 

45 13675 19753 19493 21164 

50 12308 17778 17544 19048 

55 11189 16162 15949 17316 

60 10256 14815 14620 15873 

65 9467 13675 13495 14652 

70 8791 12698 12531 13605 

75 8205 11852 11696 12698 

80 7692 11111 10965 11905 

85 7240 10458 10320 11204 

90 6838 9877 9747 10582 

95 6478 9357 9234 10025 

100 6154 8889 8772 9524 
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ɭʚʨʦʧʝʡʩʴʢʘ

ʉʢʘʥʜʠʜʘʚʩʴʢʘ ʪʘ ɸʤʝʨʠʢʘʥʩʴʢʘ

ʋʢʨʘʾʥʩʴʢʘ

 

ʈʠʩ. 2.4. ɿʘʣʝʞʥʽʩʪʴ ʛʫʩʪʦʪʠ ʥʘʩʘʜʞʝʥʴ ʞʠʚʮʽʚ ʚʝʨʙʠ ʟʘ ʨʽʟʥʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ 

ʚʽʜ ʚʽʜʩʪʘʥʽ ʤʽʞ ʨʦʩʣʠʥʘʤʠ ʚ ʨʷʜʢʫ 
 

ʈʦʟʨʘʭʫʥʦʢ ʧʦʪʨʝʙʠ ʫ ʩʘʜʠʚʥʦʤʫ ʤʘʪʝʨʽʘʣʽ (ʞʠʚʮʷʭ) ʩʣʽʜ ʧʨʦʚʦʜʠʪʠ ʟ 

ʚʨʘʭʫʚʘʥʥʷʤ ʛʫʩʪʦʪʠ ʩʪʦʷʥʥʷ ʨʦʩʣʠʥ ʪʘ ʢʦʝʬʽʮʽʻʥʪʘ ʧʨʠʞʠʚʘʥʥʷ k. ʂʦʝʬʽʮʽʻʥʪ 

ʧʨʠʞʠʚʘʥʥʷ ʟʘʣʝʞʠʪʴ ʚʽʜ ʩʪʘʥʫ ʞʠʚʮʽʚ, ˇʨʫʥʪʦʚʦ-ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ, ʷʢʦʩʪʽ 

ʧʨʦʚʝʜʝʥʥʷ ʧʽʜʛʦʪʦʚʢʠ ˇʨʫʥʪʫ, ʩʘʜʽʥʥʷ ʪʘ ʜʦʛʣʷʜʫ ʟʘ ʥʘʩʘʜʞʝʥʥʷʤʠ 

ʝʥʝʨʛʝʪʠʯʥʦʾ ʚʝʨʙʠ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʢʽʣʴʢʽʩʪʴ ʞʠʚʮʽʚ, ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʟʘʢʣʘʜʘʥʥʷ ʧʣʘʥʪʘʮʽʾ, 

ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 

nba

FkFkG
N

Ö+

ÖÖ
=

ÖÖ
=

)(

200

100
,    (2) 

ʜʝ N ï ʢʽʣʴʢʽʩʪʴ ʞʠʚʮʽʚ, ʰʪ.; G ï ʛʫʩʪʦʪʘ ʩʪʦʷʥʥʷ ʨʦʩʣʠʥ, ʰʪ./ʛʘ; 

k ï ʢʦʝʬʽʮʽʻʥʪ ʧʨʠʞʠʚʘʥʥʷ, %; F ï ʧʣʦʱʘ ʧʣʘʥʪʘʮʽʾ, ʛʘ. 

 

ʑʦʙ ʫʥʠʢʥʫʪʠ ʧʨʦʧʫʩʢʽʚ, ʧʦʚôʷʟʘʥʠʭ ʟ ʦʛʨʽʭʘʤʠ ʧʽʜ ʯʘʩ ʩʘʜʽʥʥʷ ʪʘ 

ʥʝʧʨʠʞʠʚʘʥʥʷʤ ʧʦʩʘʜʞʝʥʠʭ ʞʠʚʮʽʚ, ʥʝʦʙʭʽʜʥʦ ʧʨʦʚʦʜʠʪʠ çʣʽʢʫʚʘʥʥʷè 

ʧʣʘʥʪʘʮʽʾ ʰʣʷʭʦʤ ʧʽʜʩʘʜʞʫʚʘʥʥʷ ʞʠʚʮʽʚ ʫ ʤʽʩʮʷ ʧʨʦʧʫʩʢʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʯʘ 

ʂʦʣʽʩʦʚʘ. çʃʽʢʫʚʘʥʥʷè ʧʣʘʥʪʘʮʽʡ ʜʦʮʽʣʴʥʦ ʧʨʦʚʦʜʠʪʠ ʷʢʱʦ ʯʘʩʪʢʘ ʧʨʦʧʫʩʢʽʚ 

ʧʝʨʝʚʠʱʫʻ 15%. 
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2.10. ʉʘʜʽʥʥʷ ʝʥʝʨʛʝʪʠʯʥʦʾ ʚʝʨʙʠ 

 
ʄʝʭʘʥʽʟʦʚʘʥʝ ʩʘʜʽʥʥʷ ʝʥʝʨʛʝʪʠʯʥʦʾ ʚʝʨʙʠ ʤʦʞʣʠʚʝ ʟʘ ʚʠʢʦʨʠʩʪʘʥʥʷ 4-

ʨʷʜʥʦʾ ʤʘʰʠʥʠ, ʷʢʘ ʟʘʙʝʟʧʝʯʫʻ ʨʦʟʨʽʟʘʥʥʷ ʧʘʛʦʥʽʚ ʚʝʨʙʠ ʥʘ ʞʠʚʮʽ, ʧʦʜʘʯʫ ʾʭ ʫ 

ʩʘʜʠʣʴʥʫ ʱʽʣʠʥʫ, ʟʘʛʦʨʪʘʥʥʷ ˇʨʫʥʪʦʤ ʪʘ ʧʨʠʢʦʯʫʚʘʥʥʷ (ʨʠʩ. 2.5, 2.6) 
 

 

 

ʈʠʩ. 2.5. ɿʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ 4-ʨʷʜʢʦʚʦʾ ʩʘʜʠʣʴʥʦʾ ʤʘʰʠʥʠ 

 

 

 

ʈʠʩ. 2.6. ʉʭʝʤʘ ʨʦʙʦʪʠ 4-ʨʷʜʢʦʚʦʾ ʩʘʜʠʣʴʥʦʾ ʤʘʰʠʥʠ 



 
88 

ɼʣʷ ʟʘʢʣʘʜʘʥʥʷ ʥʝʚʝʣʠʢʠʭ ʜʦʩʣʽʜʥʠʭ ʜʽʣʷʥʦʢ ʝʥʝʨʛʝʪʠʯʥʦʾ ʚʝʨʙʠ ʘʙʦ 

ʨʦʟʩʘʜʥʠʢʽʚ ʨʦʟʤʥʦʞʝʥʥʷ (ʜʦ 5 ʛʘ) ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʨʦʩʪʽʰʽ ʟʘ 

ʢʦʥʩʪʨʫʢʮʽʻʶ, ʘʣʝ ʤʝʥʰ ʧʨʦʜʫʢʪʠʚʥʽ 2-ʨʷʜʥʽ ʩʘʜʠʣʴʥʽ ʤʘʰʠʥʠ (ʨʠʩ. 2.7, 2.8). 

ʇʽʜ ʨʫʯʥʝ ʩʘʜʽʥʥʷ ʚʝʨʙʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʘʛʨʝʛʘʪ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʙʦʨʦʟʝʥ 

(ʨʠʩ 2.7). 

 

 

 

ʈʠʩ. 2.7. ɿʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ 2-ʨʷʜʢʦʚʦʾ ʩʘʜʠʣʴʥʦʾ ʤʘʰʠʥʠ 

 

 

 

 

ʈʠʩ. 2.8. ʉʭʝʤʘ ʨʦʙʦʪʠ 2-ʨʷʜʢʦʚʦʾ ʩʘʜʠʣʴʥʦʾ ʤʘʰʠʥʠ 
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ʈʠʩ. 2.9. ɸʛʨʝʛʘʪ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʙʦʨʦʟʝʥ ʧʽʜ ʨʫʯʥʝ ʩʘʜʽʥʥʷ ʞʠʚʮʽʚ ʚʝʨʙʠ 

 

ʉʘʜʽʥʥʷ ʞʠʚʮʽʚ ʧʨʦʚʦʜʠʪʴʩʷ ʚʝʨʪʠʢʘʣʴʥʦ ʟ ʚʠʩʪʫʧʘʥʥʷʤ ʚʽʜʥʦʩʥʦ 

ʧʦʚʝʨʭʥʽ ˇʨʫʥʪʫ 1-2 ʩʤ. ʇʨʠ ʩʘʜʽʥʥʽ ʚʦʩʝʥʠ ʞʠʚʮʽ ʜʦʮʽʣʴʥʦ ʟʘʛʣʠʙʣʶʚʘʪʠ ʥʘ 2-

3 ʩʤ ʚʽʜʥʦʩʥʦ ʧʦʚʝʨʭʥʽ ʘʙʦ ʧʨʠʩʠʧʘʪʠ ˇʨʫʥʪʦʤ ʥʘ 3-4 ʩʤ, ʱʦʙ ʟʘʧʦʙʽʛʪʠ ʾʭ 

ʚʠʤʝʨʟʘʥʥʶ, ʚʠʩʫʰʫʚʘʥʥʶ ʪʘ ʚʠʪʠʩʢʘʥʥʶ ʟ ˇʨʫʥʪʫ ʤʦʨʦʟʘʤʠ. 



 
90 

ɼʣʷ ʩʘʜʽʥʥʷ ʞʠʚʮʽʚ ʚʝʨʙʠ ʥʘ ʚʝʣʠʢʠʭ ʧʣʘʥʪʘʮʽʷʭ ʥʠʥʽ ʚ ɭʚʨʦʧʽ 

ʨʦʟʨʦʙʣʝʥʦ ʥʠʟʢʫ ʩʧʝʮʽʘʣʴʥʠʭ ʤʘʰʠʥ ʜʣʷ ʚʠʨʦʱʫʚʘʥʥʷ ʽ ʟʙʠʨʘʥʥʷ ʝʥʝʨʛʝʪʠʯʥʦʾ 

ʚʝʨʙʠ. 

ʊʘʢ, ʩʘʜʠʣʴʥʘ ʤʘʰʠʥʘ Energy Planter ʜʘʪʩʴʢʦʾ ʢʦʤʧʘʥʽʾ Egedal ʧʦʢʠ ʻ 

ʻʜʠʥʦʶ ʪʘʢʦʛʦ ʪʠʧʫ, ʱʦ ʧʨʘʮʶʻ ʚ ʋʢʨʘʾʥʽ. ɺʦʥʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʩʘʜʽʥʥʷ 

ʚʝʨʙʠ ʚ ʦʩʥʦʚʥʦʤʫ ʥʘ ʚʝʣʠʢʠʭ ʧʣʘʥʪʘʮʽʷʭ. ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ ʾʾ ʚ ʩʝʨʝʜʥʴʦʤʫ ï 1,5 

ʛʘ ʟʘ ʛʦʜʠʥʫ, ʱʦ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʧʽʜʚʠʱʠʪʠ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʧʨʠ ʟʘʢʣʘʜʝʥʥʽ 

ʧʣʘʥʪʘʮʽʡ ʝʥʝʨʛʝʪʠʯʥʦʾ ʚʝʨʙʠ. ɺʘʞʣʠʚʠʤ ʻ ʪʝ, ʱʦ ʮʷ ʤʘʰʠʥʘ ʨʦʟʨʽʟʘʻ ʚʝʨʙʦʚʠʡ 

ʧʨʫʪ ʥʘ ʞʠʚʮʽ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʽʜ ʯʘʩ ʩʘʜʽʥʥʷ ʽ ʟʘʨʦʙʣʷʻ ʾʭ ʫ ˇʨʫʥʪ ʟ 

ʫʱʽʣʴʥʝʥʥʷʤ ʡʦʛʦ ʥʘʚʢʦʣʦ ʞʠʚʮʷ. ʎʝ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʧʽʜʚʠʱʠʪʠ ʧʦʣʴʦʚʫ 

ʩʭʦʞʽʩʪʴ. 

ʅʘ ʥʝʚʝʣʠʢʠʭ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʭ ʜʽʣʷʥʢʘʭ ʩʘʜʽʥʥʷ ʞʠʚʮʽʚ ʧʨʦʚʦʜʷʪʴ 

ʚʨʫʯʥʫ (ʨʠʩ. 2.10.), ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʚʫʟʴʢʠʡ ʤʝʯ ʂʦʣʝʩʦʚʘ ʘʙʦ ʩʘʜʠʣʥɹʠʡ 

ʰʪʠʨ. ʅʘ ʤʽʩʮʷʭ, ʜʝ ʞʠʚʮʽ, ʧʦʩʘʜʞʝʥʽ ʚʦʩʝʥʠ ʘʙʦ ʥʘʚʝʩʥʽ, ʥʝ ʧʨʠʡʥʷʣʠʩʷ, ʧʽʩʣʷ 

ʟʘʢʽʥʯʝʥʥʷ ʧʝʨʰʦʛʦ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ ʧʨʦʚʦʜʠʪʴʩʷ ʥʘʩʘʜʞʝʥʥʷ ʞʠʚʮʽʚ 

ʚʨʫʯʥʫ. ʇʽʩʣʷ ʨʫʯʥʦʛʦ ʩʘʜʽʥʥʷ ʞʠʚʮʽʚ ʪʘ ʩʘʜʽʥʥʷ ʚʝʩʥʦʶ ʧʣʘʥʪʘʮʽʶ ʜʦʮʽʣʴʥʦ 

ʧʨʠʢʦʪʠʪʠ ʜʣʷ ʙʽʣʴʰ ʱʽʣʴʥʦʛʦ ʧʨʠʩʪʘʚʘʥʥʷ ˇʨʫʥʪʫ ʜʦ ʞʠʚʮʷ. 

 

 
 

ʈʠʩ. 2.10. ɾʠʚʮʽ ʝʥʝʨʛʝʪʠʯʥʦʾ ʚʝʨʙʠ ʜʣʷ ʨʫʯʥʦʛʦ ʩʘʜʽʥʥʷ 

 

ʇʨʦʝʢʪʫʶʯʠ ʟʘʢʣʘʜʘʥʥʷ ʧʣʘʥʪʘʮʽʡ ʚʝʨʙʠ ʧʨʫʪʦʚʠʜʥʦʾ, ʩʣʽʜ ʧʽʜʽʙʨʘʪʠ 

ʚʽʜʧʦʚʽʜʥʠʡ ʨʽʟʥʦʚʠʜ, ʷʢʠʡ ʜʘʩʪʴ ʤʘʢʩʠʤʘʣʴʥʠʡ ʫʨʦʞʘʡ ʟʘ ʢʦʨʦʪʢʠʡ ʯʘʩ. ɺʠʙʽʨ 
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ʩʘʜʠʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʝʥʝʨʛʝʪʠʯʥʦʾ ʚʝʨʙʠ ʥʝ ʧʦʚʠʥʝʥ ʙʫʪʠ ʚʠʧʘʜʢʦʚʠʤ. ʗʢʽʩʪʴ 

ʞʠʚʮʽʚ, ʧʘʛʦʥʽʚ ʚʝʨʙʠ ʪʽʩʥʦ ʧʦʚóʷʟʘʥʘ ʟ ʩʪʨʦʢʘʤʠ ʫʢʦʨʽʥʝʥʥʷ ʽ ʨʦʩʪʦʤ ʨʦʩʣʠʥ. 

ɺʝʨʙʫ ʧʨʫʪʦʚʠʜʥʫ ʨʦʟʤʥʦʞʫʶʪʴ ʚʝʛʝʪʘʪʠʚʥʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʞʠʚʮʽʚ ʚʽʜ 

ʧʘʛʦʥʽʚ ʧʨʦʜʫʢʪʠʚʥʠʭ ʬʦʨʤ ʚʝʨʙʠ. ʇʨʘʚʠʣʴʥʦ ʧʽʜʛʦʪʦʚʣʝʥʠʡ ʞʠʚʝʮʴ ʤʘ ̒ʙʫʪʠ 

20-25 ʩʤ ʟʘʚʜʦʚʞʢʠ ʪʘ 0,7-1,5 ʟʘʚʪʦʚʰʢʠ. ʇʘʛʦʥʠ ʜʣʷ ʞʠʚʮʽʚ ʟʘʛʦʪʦʚʣʷʶʪʴ ʚʽʜ 

ʜʨʫʛʦʾ ʧʦʣʦʚʠʥʠ ʣʠʩʪʦʧʘʜʘ ʜʦ ʙʝʨʝʟʥʷ. ɾʠʚʮʽ ʧʦʚʠʥʥʽ ʤʘʪʠ 5 ʩʧʣʷʯʠʭ ʙʨʫʥʴʦʢ, 

ʙʫʪʠ ʯʠʩʪʠʤʠ ʽ ʤʘʪʠ ʚʽʜʧʦʚʽʜʥʫ ʚʦʣʦʛʽʩʪʴ. ʊʦʤʫ ʥʘʡʢʨʘʱʝ ʞʠʚʮʽ 

ʧʨʠʞʠʚʘʶʪʴʩʷ, ʷʢʱʦ ʾʭ ʧʝʨʝʜ ʩʘʜʽʥʥʷʤ ʟʘʤʦʯʠʪʠ ʫ ʚʦʜʽ ʧʨʦʪʷʛʦʤ 24-48 ʛʦʜʠʥ. 

ʉʘʜʠʚʥʠʡ ʤʘʪʝʨʽʘʣ ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ ʫʧʘʢʦʚʫʶʪʴ ʚ ʧʘʯʢʠ (ʧʘʛʦʥʠ ʧʦ 50 ʰʪ., 

ʞʠʚʮʽ ï ʧʦ 100 ʰʪ.) ʽ ʟʙʝʨʽʛʘʶʪʴ ʚ ʭʦʣʦʜʠʣʴʥʠʢʘʭ, ʧʦʛʨʝʙʘʭ, ʩʧʝʮʽʘʣʴʥʦ 

ʦʙʣʘʜʥʘʥʠʭ ʩʭʦʚʠʱʘʭ ʪʦʱʦ. 

ɺʝʨʭʽʚʢʫ ʞʠʚʮʽʚ ʥʝʦʙʭʽʜʥʦ ʦʙʨʦʙʠʪʠ ʬʘʨʙʦʶ ʟ ʜʦʜʘʚʘʥʥʷʤ 

ʧʨʦʪʠʛʨʠʙʢʦʚʠʭ ʟʘʩʦʙʽʚ. ʊʘʢʠʤ ʯʠʥʦʤ ʩʘʜʠʚʥʠʡ ʤʘʪʝʨʽʘʣ ʙʫʜʝ ʧʦʧʝʨʝʜʞʝʥʦ ʚʽʜ 

ʭʚʦʨʦʙ. ʂʨʽʤ ʮʴʦʛʦ, ʧʦʟʥʘʯʝʥʥʷ ʢʦʞʥʦʛʦ ʨʽʟʥʦʚʠʜʫ ʚʝʨʙʠ ʩʚʦʾʤ ʢʦʣʴʦʨʦʤ 

ʧʦʣʝʛʰʠʪʴ ʨʦʙʦʪʫ ʥʘ ʧʣʘʥʪʘʮʽʷʭ. 
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ʈʆɿɼɯʃ 3 

ɼʆɻʃʗɼ ɿɸ ʇʃɸʅʊɸʎɯʗʄʀ ʊɸ ɿɹʀʈɸʅʅʗ ɽʅɽʈɻɽʊʀʏʅʆɰ ɺɽʈɹʀ 

 

ʇʽʜ ʯʘʩ ʚʠʨʦʱʫʚʘʥʥʷ ʝʥʝʨʛʝʪʠʯʥʦʾ ʚʝʨʙʠ ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʤʘʻ ʜʦʛʣʷʜ ʟʘ 

ʧʣʘʥʪʘʮʽʷʤʠ, ʷʢʠʡ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʟʘʩʪʦʩʫʚʘʥʥʽ ʢʦʤʧʣʝʢʩʫ ʘʛʨʦʪʝʭʥʽʯʥʠʭ ʽ 

ʭʽʤʽʯʥʠʭ ʟʘʩʦʙʽʚ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʥʘʜʽʡʥʝ ʢʦʥʪʨʦʣʶʚʘʥʥʷ ʙʫʨóʷʥʽʚ ʪʘ ʚʥʝʩʝʥʥʷ 

ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʽ ʤʽʢʨʦʝʣʝʤʝʥʪʽʚ, ʘʝʨʘʮ̔ʶ ˇʨʫʥʪʫ ʪʘ ʟʘʪʨʠʤʘʥʥʷ ʚ ʥʴʦʤʫ 

ʚʦʣʦʛʠ. 

ɼʣʷ ʷʢʽʩʥʦʛʦ ʧʨʦʚʝʜʝʥʥʷ ʧʦʣʴʦʚʠʭ ʨʦʙʽʪ ʟ ʜʦʛʣʷʜʫ ʟʘ ʨʦʩʣʠʥʘʤʠ ʚʝʨʙʠ ʚ 

ʦʧʪʠʤʘʣʴʥʽ ʘʛʨʦʪʝʭʥʽʯʥʽ ʩʪʨʦʢʠ ʟʘ ʨʘʮʽʦʥʘʣʴʥʠʭ ʟʘʪʨʘʪ ʧʨʘʮʽ ʽ ʢʦʰʪʽʚ ʩʣʽʜ 

ʚʠʟʥʘʯʠʪʠʩʷ ʟ ʥʝʦʙʭʽʜʥʠʤʠ ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʦʧʝʨʘʮʽʷʤʠ, ʚʠʜʦʚʠʤ ʩʢʣʘʜʦʤ ʽ 

ʢ̔ ʣʴʢʽʩʪʶ ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ. 

ʆʧʪʠʤʽʟʘʮʽʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʦʧʝʨʘʮʽʡ ʽ ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ ʜʦʛʣʷʜʫ ʟʘ 

ʧʣʘʥʪʘʮʽʷʤʠ ʚʝʨʙʠ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʩʪʚʦʨʠʪʠ ʥʝʦʙʭʽʜʥʽ (ʩʧʨʠʷʪʣʠʚʽ) ʫʤʦʚʠ ʜʣʷ 

ʨʦʩʪʫ ʽ ʨʦʟʚʠʪʢʫ ʨʦʩʣʠʥ, ʦʪʨʠʤʘʪʠ ʟʘʧʣʘʥʦʚʘʥʫ ʦʧʪʠʤʘʣʴʥʫ ʜʣʷ ʢʦʞʥʦʛʦ ʧʦʣʷ 

ʫʨʦʞʘʡʥʽʩʪʴ ʚʝʨʙʠ ʟʘ ʨʘʮʽʦʥʘʣʴʥʠʭ ʟʘʪʨʘʪ ʥʘ ʾʭ ʚʠʨʦʱʫʚʘʥʥʷ ʽ ʟʥʘʯʥʦʛʦ 

ʟʤʝʥʰʝʥʥʷ ʚʠʪʨʘʪ ʢʦʰʪʽʚ ʥʘ ʦʜʠʥʠʮʶ ʧʨʦʜʫʢʮʽʾ. 

ɸʥʘʣʽʟʫʶʯʠ ʩʪʘʥ ʪʘ ʪʝʥʜʝʥʮʽʾ ʨʦʟʚʠʪʢʫ ʩʫʯʘʩʥʦʛʦ ʝʥʝʨʛʝʪʠʯʥʦʛʦ 

ʢʦʤʧʣʝʢʩʫ, ʟʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʦʧʝʨʘʮʽʡ ʽ ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ ʜʣʷ 

ʜʦʛʣʷʜʫ ʟʘ ʧʣʦʱʘʤʠ ʚʝʨʙʠ, ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ: 

- ʟʦʥʘʣʴʥʽʩʪʴ ʚʠʨʦʱʫʚʘʥʥʷ ʝʥʝʨʛʝʪʠʯʥʦʾ ʚʝʨʙʠ, ʟʛʽʜʥʦ ʟ ʷʢʦʶ ʩʠʩʪʝʤʠ 

ʧʨʠʡʦʤʽʚ ʽ ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ ʜʣʷ ʾʭ ʨʝʘʣʽʟʘʮʽʾ ʧʦʚʠʥʥʽ ʙʫʪʠ ʘʜʘʧʪʦʚʘʥʽ ʜʦ 

ʢʦʥʢʨʝʪʥʠʭ ˇʨʫʥʪʦʚʦ-ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ; 

- ʦʧʪʠʤʘʣʴʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʠʡʦʤʽʚ ʽ 

ʤʘʰʠʥ ʟʘ ʢʨʠʪʝʨʽʻʤ ʩʪʚʦʨʝʥʥʷ ʥʘʡʙʽʣʴʰ ʩʧʨʠʷʪʣʠʚʠʭ ʫʤʦʚ ʜʣʷ ʨʦʩʣʫ ʽ 

ʨʦʟʚʠʪʢʫ ʨʦʩʣʠʥ, ʦʪʨʠʤʘʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʚʨʦʞʘʶ ʪʘ ʾʭ ʝʢʦʥʦʤʽʯʥʦʾ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʢʦʥʘʥʥʷ, ʟʛʽʜʥʦ ʟ ʷʢʦʶ ʥʝʦʙʭʽʜʥʽ ʪʝʭʥʦʣʦʛʽʯʥʽ ʦʧʝʨʘʮʽʾ ʧʦʚʠʥʥʽ 

ʚʠʟʥʘʯʘʪʠʩʷ ʜʣʷ ʢʦʞʥʦʛʦ ʢʦʥʢʨʝʪʥʦʛʦ ʧʦʣʷ ʘʙʦ ʚʠʧʘʜʢʫ; 

- ʥʘʷʚʥʽʩʪʴ ʛʥʫʯʢʦʾ ʩʠʩʪʝʤʠ ʜʦʛʣʷʜʫ ʟʘ ʧʣʦʱʘʤʠ, ʟʛʽʜʥʦ ʟ ʷʢʦʶ ʜʣʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʨʦʙʥʠʮʪʚʘ ʥʝʦʙʭʽʜʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ 

ʢʽʣʴʢʘ ʚʘʨʽʘʥʪʽʚ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʦʧʝʨʘʮʽʡ. 

ɼʦʛʣʷʜ ʟʘ ʧʣʘʥʪʘʮʽʷʤʠ ʝʥʝʨʛʝʪʠʯʥʦʾ ʚʝʨʙʠ ʚʢʣʶʯʘʻ ʥʘʩʪʫʧʥʽ ʪʝʭʥʦʣʦʛʽʯʥʽ 

ʦʧʝʨʘʮʽʾ: 

- ʟʘʭʠʩʪ ʝʥʝʨʛʝʪʠʯʥʦʾ ʚʝʨʙʠ ʚʽʜ ʙʫʨóʷʥʽʚ; 

- ʨʦʟʧʫʰʫʚʘʥʥʷ ˇʨʫʥʪʫ ʚ ʤʽʞʨʷʜʜʷʭ; 

- ʟʘʭʠʩʪ ʚʝʨʙʠ ʚʽʜ ʰʢʽʜʥʠʢʽʚ ʽ ʭʚʦʨʦʙ. 

 

3.1. ʈʘʥʥʴʦʚʝʩʥʷʥʠʡ ʦʙʨʦʙʽʪʦʢ ˇʨʫʥʪʫ 

 

ʈʘʥʥʴʦʚʝʩʥʷʥʠʡ ʩʫʮʽʣʴʥʠʡ ʦʙʨʦʙʽʪʦʢ ˇʨʫʥʪʫ ʧʨʦʚʦʜʠʪʴʩʷ ʟʘ ʚʝʩʥʷʥʦʛʦ 

ʩʘʜʽʥʥʷ ʚʝʨʙʠ ʽ ʟóʷʚʣʝʥʥʷ ʙʫʨóʷʥʽʚ ʧʨʠ ʤʝʭʘʥʽʟʦʚʘʥʦʤʫ ʽ ʨʫʯʥʦʤʫ ʩʘʜʽʥʥʽ ʜʦ 

ʧʨʦʨʦʩʪʘʥʥʷ ʞʠʚʮʽʚ.  

ʊʠʧ ʙʦʨʽʥ ʧʽʜʙʠʨʘʶʪʴ ʟ ʪʘʢʠʤ ʨʦʟʨʘʭʫʥʢʦʤ, ʱʦʙ ʧʽʜ ʯʘʩ ʦʙʨʦʙʽʪʢʫ 

ʨʦʟʧʫʰʝʥʠʡ ʰʘʨ ʥʝ ʙʫʚ ʛʣʠʙʦʢʠʤ. ɿʘ ʟʘʩʪʦʩʫʚʘʥʥ ̫ ʟʫʙʦʚʠʭ ʙʦʨʽʥ ʜʣʷ 
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ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʧʨʦʭʦʜʽʚ ʘʛʨʝʛʘʪʽʚ ʥʘ ʧʣʘʥʪʘʮʽʷʭ ʽ ʧʽʜʚʠʱʝʥʥʷ ʾʭ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʢʦʤʧʣʝʢʪʫʶʪʴ ʰʠʨʦʢʦʟʘʭʚʘʪʥʽ ʘʛʨʝʛʘʪʠ. 

ɿʫʙʦʚʽ ʙʦʨʦʥʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʟʘʣʝʞʥʦ  ʚʽʜ ʱʽʣʴʥʦʩʪʽ ˇʨʫʥʪʫ: ʥʘ 

ʫʱʽʣʴʥʝʥʠʭ ï ʩʝʨʝʜʥʽ ɿɹɿʉʉ-1,0 ʘʙʦ ʧʦʩʽʚʥʽ ɿɹʇ-06, ʥʘ ʥʝ ʫʱʽʣʴʥʝʥʠʭ ï ʨʘʡ 

ʙʦʨʽʥʢʠ ɿʆʈ-07. ɹʦʨʦʥʫʚʘʣʴʥʠʡ ʘʛʨʝʛʘʪ ʨʫʭʘʻʪʴʩʷ ʜʽʘʛʦʥʘʣʴʥʠʤ ʩʧʦʩʦʙʦʤ ʧʽʜ 

ʢʫʪʦʤ 25-30
0
 ʜʦ ʥʘʧʨʷʤʢʫ ʨʷʜʢʽʚ. ʅʘ ʧʝʨʰʦʤʫ ʧʨʦʭʦʜʽ ʘʛʨʝʛʘʪʫ ʧʝʨʝʚʽʨʷʶʪʴ 

ʛʣʠʙʠʥʫ ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ. ʗʢʱʦ ʚʦʥʘ ʥʝ ʚʽʜʧʦʚʽʜʘʻ ʟʘʜʘʥʽʡ, ʟʤʽʥʶʶʪʴ ʙʦʨʦʥʠ 

ʥʘ ʣʝʛʰʽ ʯʠ ʚʘʞʯʽ. ʐʚʠʜʢʽʩʪʴ ʨʫʭʫ ʘʛʨʝʛʘʪʫ ï 7 ʢʤ/ʛʦʜ. 

 

3.2. ɿʘʭʠʩʪ ʧʣʘʥʪʘʮʽʡ ʚʝʨʙʠ ʚʽʜ ʙʫʨóʷʥʽʚ 

 

ɺ ʧʝʨʰʠʡ ʨʽʢ ʜʦʛʣʷʜʫ ʟʘ ʚʠʨʦʱʫʚʘʥʥʷʤ ʝʥʝʨʛʝʪʠʯʥʦʾ ʚʝʨʙʠ, ʷʢ ʩʘʜʠʚʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ, ʪʘʢ ʽ ʜʣʷ ʧʨʦʤʠʩʣʦʚʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʟʘʩʪʦʩʦʚʫʶʪʴ ˇʨʫʥʪʦʚʠʡ 

ʛʝʨʙʽʮʠʜ ʉʊʆʄʇ ʟ ʥʦʨʤʦʶ ʚʥʝʩʝʥʥʷ 5 ʣ/ʛʘ. ʈʦʙʦʯʠʡ ʨʦʟʯʠʥ ʚʥʦʩʠʪʴʩʷ ʜʦ 

ʧʨʦʨʦʩʪʘʥʥʷ ʝʥʝʨʛʝʪʠʯʥʦʾ ʚʝʨʙʠ. ʇʨʠ ʚʠʨʦʱʫʚʘʥʥʽ ʝʥʝʨʛʝʪʠʯʥʦʾ ʚʝʨʙʠ 

ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʦʩʥʦʚʥʘ ʩʠʩʪʝʤʘ ʟʘʭʠʩʪʫ ʧʣʘʥʪʘʮʽʡ ʚʽʜ ʙʫʨóʷʥʽʚ ï ʢʦʤʙʽʥʦʚʘʥʘ. 

ʂʦʤʙʽʥʦʚʘʥʘ ʩʠʩʪʝʤʘ ʟʘʭʠʩʪʫ ʚʽʜ ʙʫʨóʷʥʽʚ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʥʘ ʧʣʦʱʘʭ ʟ 

ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ ʧʨʠʩʫʪʥʦʩʪʽ ʥʘʩʽʥʥʷ ʙʫʨóʷʥʽʚ ʟ ʥʝʜʦʩʪʘʪʥʽʤ ʨʽʚʥʝʤ ʤʘʪʝʨʽʘʣʴʥʦ-

ʪʝʭʥʽʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. ʎʷ ʩʠʩʪʝʤʘ ʧʝʨʝʜʙʘʯʘʻ ʦʙʦʚóʷʟʢʦʚʝ ʚʥʝʩʝʥʥʷ ʚ ˇʨʫʥʪ 

ʛʝʨʙʽʮʠʜʽʚ, ʱʦ ʜʽʶʪʴ ʫ ʚʦʣʦʛʦʤʫ ˇʨʫʥʪʽ ʯʝʨʝʟ ʢʦʨʝʥʝʚʫ ʩʠʩʪʝʤʫ, ʽ ʥʘʩʪʫʧʥʠʭ 

ʦʙʧʨʠʩʢʫʚʘʥʴ ʩʭʦʜʽʚ. ɿʘʩʪʦʩʫʚʘʥʥʷ ˇʨʫʥʪʦʚʠʭ ʛʝʨʙʽʮʠʜʽʚ ʟʥʠʞʫʻ ʥʘʧʨʫʞʝʥʥʷ ʚ 

ʧʨʦʚʝʜʝʥʥʽ ʟʘʭʠʩʥʠʭ ʟʘʭʦʜʽʚ ʫ ʙʦʨʦʪʴʙʽ ʟ ʙʫʨóʷʥʘʤʠ ʧʦ ʩʭʦʜʘʭ. 

ʅʘʡʙʽʣʴʰ ʩʢʣʘʜʥʦ ʢʦʥʪʨʦʣʶʚʘʪʠ ʢʦʤʧʣʝʢʩ ʜʚʦʜʦʣʴʥʠʭ ʚʠʜʽʚ ʙʫʨóʷʥʽʚ. 

ʊʦʤʫ ʦʩʥʦʚʥʫ ʫʚʘʛʫ ʧʨʠ ʚʠʙʦʨʽ ˇʨʫʥʪʦʚʠʭ ʛʝʨʙʽʮʠʜʽʚ ʥʝʦʙʭʽʜʥʦ ʧʨʠʜʽʣʷʪʠ 

ʧʨʦʪʠʚʦʜʚʦʜʦʣʴʥʠʤ ʧʨʝʧʘʨʘʪʘʤ. 

ʇʦʩʭʦʜʦʚʽ ʦʙʧʨʠʩʢʫʚʘʥʥʷ ʜʦʮʽʣʴʥʦ ʧʦʯʠʥʘʪʠ ʧʨʠ ʟóʷʚʣʝʥʥʽ ʙʫʨóʷʥʽʚ. 

ʇʝʨʰʠʡ ʦʙʨʦʙʽʪʦʢ ʧʣʘʥʪʘʮʽʡ ʝʥʝʨʛʝʪʠʯʥʦʾ ʚʝʨʙʠ ʧʨʦʚʦʜʷʪʴ ʫ ʬʘʟʽ ʩʽʤóʷʜʦʣʝʡ ʫ 

ʙʫʨóʷʥʽʚ, ʟʘʩʪʦʩʦʚʫʶʯʠ ʛʝʨʙʽʮʠʜ ʇʘʥʪʝʨʘ 40 ʟ ʥʦʨʤʦʶ ʚʥʝʩʝʥʥʷ 2 ʣ/ʛʘ. 

ʅʘʫʢʦʚʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʨʦʪʠ ʙʘʛʘʪʦʨʽʯʥʠʭ ʚʠʜʽʚ ʟʣʘʢʽʚ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʛʝʨʙʽʮʠʜ ʇʘʥʪʝʨʘ 40. ʇʨʠ ʟóʷʚʣʝʥʥʽ ʥʦʚʦʾ ʭʚʠʣʽ ʷʨʠʭ ʚʠʜʽʚ 

ʜʚʦʜʦʣʴʥʠʭ ʽ ʟʣʘʢʦʚʠʭ ʙʫʨóʷʥʽʚ ʩʣʽʜ ʦʙʨʦʙʠʪʠ ʧʣʘʥʪʘʮʽʾ ʟʥʦʚʫ ʛʝʨʙʽʮʠʜʦʤ 

ʇʘʥʪʝʨʘ 40 ʟ ʥʦʨʤʦʶ ʚʥʝʩʝʥʥʷ 2 ʣ/ʛʘ. ʈʦʩʣʠʥʠ ʚʝʨʙʠ ʧʦʚʠʥʥʽ ʤʘʪʠ ʥʝ ʤʝʥʰʝ 

ʯʦʪʠʨʴʦʭ-ʧóʷʪʠ ʣʠʩʪʢʽʚ. ʆʙʧʨʠʩʢʫʚʘʥʥʷ ʛʨʘʤʽʥʽʮʠʜʘʤʠ ʧʨʦʚʦʜʷʪʴ ʥʝʟʘʣʝʞʥʦ 

ʚʽʜ ʬʘʟ ʨʦʟʚʠʪʢʫ ʝʥʝʨʛʝʪʠʯʥʦʾ ʚʝʨʙʠ (ʧʨʠʙʣʠʟʥʦ ʮʝ ʪʨʘʚʝʥʴ ʤʽʩʷʮʴ). ʂʦʤʧʣʝʢʩ 

ʟʘʭʠʩʪʫ ʧʣʘʥʪʘʮʽʡ ʧʨʦʪʠ ʙʫʨóʷʥʽʚ ʟʘ ʯʽʪʢʦʛʦ ʜʦʪʨʠʤʘʥʥʷ ʨʝʛʣʘʤʝʥʪʽʚ ʨʦʙʦʪʠ ʟ 

ʛʝʨʙʽʮʠʜʘʤʠ ʥʝ ʜʘʻ ʧʦʙʽʯʥʠʭ ʝʬʝʢʪʽʚ ʽ ʪʦʤʫ ʻ ʧʨʠʡʥʷʪʥʠʤ. 

ʄʝʭʘʥʽʟʦʚʘʥʽ ʨʦʙʦʪʠ ʧʽʩʣʷ ʚʥʝʩʝʥʥʷ ʛʝʨʙʽʮʠʜʽʚ ʤʦʞʥʘ ʧʨʦʚʦʜʠʪʠ ʣʠʰʝ ʥʘ 

ʯʝʪʚʝʨʪʠʡ ʜʝʥʴ. ʈʫʯʥʽ ʨʦʙʦʪʠ ʤʦʞʥʘ ʧʦʯʠʥʘʪʠ ʥʘ ʚʦʩʴʤʠʡ ʜʝʥʴ ʧʽʩʣʷ 

ʦʙʧʨʠʩʢʫʚʘʥʥʷ. 

ɿʘ ʧʽʩʣʷʩʭʦʜʦʚʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʛʝʨʙʽʮʠʜʽʚ ʥʘ ʾʭ ʜʽʶ ʥʝ ʚʧʣʠʚʘʶʪʴ ʪʘʢʽ 

ʬʘʢʪʦʨʠ ˇʨʫʥʪʦʚʦʛʦ ʢʦʤʧʣʝʢʩʫ, ʷʢ ʩʪʨʫʢʪʫʨʘ, ʚʤʽʩʪ ʛʫʤʫʩʫ, ˇʨʫʥʪʦʚʘ ʨʝʘʢʮʽʷ 

(ʨʅ), ʚʦʣʦʛʽʩʪʴ ˇʨʫʥʪʫ ʪʦʱʦ. ɻʝʨʙʽʮʠʜʠ ʤʦʞʥʘ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʛʥʫʯʢʦ ʽ 

ʮʽʣʝʩʧʨʷʤʦʚʘʥʦ ʟʘʣʝʞʥʦ ʚʽʜ ʢʦʥʢʨʝʪʥʦʾ ʩʠʪʫʘʮʽʾ ʟʘʩʤʽʯʝʥʦʩʪʽ ʜʘʥʦʛʦ ʧʦʣʷ. 

ʇʨʦʚʦʜʠʪʠ ʨʦʟʧʫʰʫʚʘʥʥʷ ʤʽʞʨʷʜʴ ʽ ʚʥʝʩʝʥʥʷ ʛʝʨʙʽʮʠʜʫ ʢʨʘʱʝ 

ʥʝʦʜʥʦʯʘʩʥʦ, ʦʩʢʽʣʴʢʠ ʨʦʟʧʠʣʶʚʘʯʽ ʦʙʧʨʠʩʢʫʚʘʯʘ ʣʝʛʢʦ ʟʘʙʨʫʜʥʶʶʪʴʩʷ ʧʠʣʦʤ 
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ʚ ʨʝʟʫʣʴʪʘʪʽ ʤʝʭʘʥʽʯʥʦʾ ʦʙʨʦʙʢʠ ˇʨʫʥʪʫ. ʂʨʽʤ ʪʦʛʦ, ʜʽʷ ʛʝʨʙʽʮʠʜʽʚ ʥʘ ʟʘʙʨʫʜʥʝʥʽ 

ˇʨʫʥʪʦʤ ʣʠʩʪʢʠ ʟʥʠʞʫʻʪʴʩʷ. ɼʦʮʽʣʴʥʦ ʩʧʦʯʘʪʢʫ ʧʨʦʚʝʩʪʠ ʩʤʫʛʦʚʝ 

ʦʙʧʨʠʩʢʫʚʘʥʥʷ, ʘ ʧʦʪʽʤ ʢʫʣʴʪʠʚʘʮʽʶ (ʦʙʨʦʙʽʪʦʢ) ʤʽʞʨʷʜʴ. ʄʝʭʘʥʽʯʥʠʡ 

ʦʙʨʦʙʽʪʦʢ ʥʝʦʙʭʽʜʥʦ ʧʨʦʚʦʜʠʪʠ ʢʽʣʴʢʘ ʨʘʟʽʚ ʜʦ ʟʤʠʢʘʥʥʷ ʨʷʜʢʽʚ. 

ʊʝʭʥʦʣʦʛʽʷ ʚʥʝʩʝʥʥʷ ʛʝʨʙʽʮʠʜʽʚ. ɼʣʷ ʚʥʝʩʝʥʥʷ ʧʨʝʧʘʨʘʪʽʚ ʥʝʦʙʭʽʜʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʙʣʠʟʴʢʦ 200-250 ʣ/ʛʘ ʚʦʜʠ ʟ ʨʦʙʦʯʠʤ ʪʠʩʢʦʤ 2,0-3,0 ʘʪʤ. 
ɿʘʩʪʦʩʦʚʫʚʘʪʠ ʤʝʥʰʽ ʥʦʨʤʠ ʚʠʪʨʘʪʠ ʨʽʜʠʥʠ ʥʝ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʯʝʨʝʟ ʥʝʙʝʟʧʝʢʫ 

ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʽ ʧʦʚ'ʷʟʘʥʝ ʟ ʮʠʤ ʟʥʠʞʝʥʥʷ ʙʽʦʣʦʛʽʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʧʨʝʧʘʨʘʪʽʚ. 

ʇʨʘʚʠʣʴʥʠʡ ʚʠʙʽʨ ʨʦʟʧʠʣʶʚʘʯʘ ʚʠʟʥʘʯʘʻ ʚʝʣʠʯʠʥʫ ʢʨʘʧʝʣʴ, ʚʥʝʩʝʥʥʷ 

ʦʧʪʠʤʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʛʝʨʙʽʮʠʜʫ ʥʘ ʮʽʣʴʦʚʠʡ ʦʙ'ʻʢʪ ʽ ʚʪʨʘʪʠ ʧʨʝʧʘʨʘʪʫ 

ʚʠʧʘʨʦʚʫʚʘʥʥʷʤ ʽ ʟʥʝʩʝʥʥʷʤ. ɼʣʷ ʜʽʘʧʘʟʦʥʫ ʚʠʪʨʘʪʠ ʨʽʜʠʥʠ 200 ʣ/ʛʘ ʦʩʦʙʣʠʚʦ 

ʧʨʠʜʘʪʥʽ ʨʦʟʧʠʣʶʚʘʯʽ ʟ ʧʣʦʩʢʠʤ ʢʦʥʫʩʦʤ ʨʦʟʧʠʣʫ ʪʠʧʫ LU ʽ ʍR ʽʟ ʩʦʧʣʘʤʠ 

ʪʠʧʫ 11003 ʽ 407-03. ʋʞʝ ʟʘ ʥʠʟʴʢʦʛʦ ʪʠʩʢʫ ʚʽʜ 1,5 ʜʦ 2,0 ʙʘʨ ʚʦʥʠ ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʭʦʨʦʰʠʡ ʨʦʟʧʦʜʽʣ ʢʨʘʧʣʠʥ. 

ɼʣʷ ʷʢʽʩʥʦʛʦ ʨʦʟʧʨʠʩʢʫʚʘʥʥʷ ʨʦʟʯʠʥʫ ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ ʘʛʨʝʛʘʪʫ ʥʝ 

ʧʦʚʠʥʥʘ ʧʝʨʝʚʠʱʫʚʘʪʠ 6-7 ʢʤ/ʛʦʜ. ʆʩʢʽʣʴʢʠ ʥʘ ʦʙʩʷʛ ʚʦʜʠ, ʱʦ ʚʠʪʨʘʯʘʻʪʴʩʷ, 

ʚʧʣʠʚʘʶʪʴ ʨʦʟʧʠʣʶʚʘʯʽ, ʨʦʙʦʯʠʡ ʪʠʩʢ ʽ ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ, ʨʝʞʠʤ ʦʙʧʨʠʩʢʫʚʘʥʥʷ 

ʪʨʝʙʘ ʚʩʪʘʥʦʚʣʶʚʘʪʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʰʠʨʠʥʠ ʟʘʭʚʘʪʫ ʦʙʧʨʠʩʢʫʚʘʯʘ, ʜʦʚʞʠʥʠ 

ʧʦʣʷ ʽ ʯʠʩʣʘ ʧʦʚʥʠʭ ʦʙʨʦʙʽʪʢʽʚ, ʜʣʷ ʪʦʛʦ ʱʦʙ ʦʙʧʨʠʩʢʫʚʘʯʽ ʤʦʞʥʘ ʙʫʣʦ 

ʟʘʧʨʘʚʣʷʪʠ ʥʘ ʢʨʘʶ ʧʦʣʷ. 

ɺʥʦʩʷʪʴ ʧʨʝʧʘʨʘʪʠ ʰʪʘʥʛʦʚʠʤʠ ʦʙʧʨʠʩʢʫʚʘʯʘʤʠ ʟ ʰʠʨʦʢʠʤ (15 - 30 ʤ) 

ʟʘʭʚʘʪʦʤ. ʅʘʨʘʟʽ ʥʘʡʙʽʣʴʰ ʟʨʫʯʥʠʤʠ ʦʧʨʠʩʢʫʚʘʯʘʤʠ ʻ ʆʇ-2000-2-01, ʆʇʐ-2000, 

ʆʉʐ-2500, ʆʇʂ-3000, RAU, ʉʧʘʻʨ, ʍʘʨʜʽ-2200, ʱʦ ʦʙʣʘʜʥʘʥʽ ʱʽʣʠʥʥʠʤʠ 

ʨʦʟʧʠʣʶʚʘʯʘʤʠ, ʚʽʜʩʽʢʘʶʯʠʤʠ ʽʥʜʠʚʽʜʫʘʣʴʥʠʤʠ ʢʣʘʧʘʥʘʤʠ ʪʘ ʬʽʣʴʪʨʘʤʠ. 

ɻʦʣʦʚʥʝ ʟʘʚʜʘʥʥʷ ʛʝʨʙʽʮʠʜʽʚ ð ʟʘʙʝʟʧʝʯʠʪʠ ʥʝʦʙʭʽʜʥʠʡ ʟʘʭʠʩʪ ʧʦʩʽʚʽʚ ʚʽʜ 

ʙʫʨ'ʷʥʽʚ ʜʦ ʧʝʨʽʦʜʫ ʚʠʨʦʩʪʘʥʥʷ ʧʘʛʦʥʽʚ ʚʝʨʙʠ ʜʦ ʚʠʩʦʪʠ, ʙʽʣʴʰʦʾ ʟʘ ʚʠʩʦʪʫ 

ʙʫʨôʷʥʽʚ. 

ʇʨʠʛʦʪʫʚʘʥʥʷ ʨʦʙʦʯʦʛʦ ʨʦʟʯʠʥʫ ʧʨʦʚʦʜʷʪʴ ʚ ʤʽʩʪʢʦʩʪʽ ʦʙʧʨʠʩʢʫʚʘʯʘ. ɹʘʢ 

ʟʘʧʦʚʥʶʶʪʴ (ʦʙʦʚ'ʷʟʢʦʚʦ ʯʠʩʪʦʶ ʽ ʙʘʞʘʥʦ ʤ'ʷʢʦʶ) ʚʦʜʦʶ ʥʘ 1/3 ʘʙʦ 1/4 ʦʙ'ʻʤʫ. 

ʇʽʩʣʷ ʮʴʦʛʦ ʚ ʙʘʢ ʚʥʦʩʷʪʴ ʟʘ ʙʝʟʧʝʨʝʨʚʥʦʾ ʨʦʙʦʪʠ ʤʽʰʘʣʦʢ ʛʝʨʙʽʮʠʜʠ ʽ ʧʽʩʣʷ 

ʝʥʝʨʛʽʡʥʦʛʦ ʧʝʨʝʤʽʰʫʚʘʥʥʷ ʜʦʚʦʜʷʪʴ ʚʤʽʩʪ ʨʦʙʦʯʦʾ ʨʽʜʠʥʠ ʜʦ ʧʦʚʥʦʛʦ ʦʙ'ʻʤʫ 

ʚʦʜʦʶ. ɺ ʟʘʧʨʘʚʣʝʥʦʤʫ ʦʙʧʨʠʩʢʫʚʘʯʽ ʤʽʰʘʣʢʠ ʧʦʚʠʥʥʽ ʧʨʘʮʶʚʘʪʠ ʧʦʩʪʽʡʥʦ ʜʦ 

ʟʘʢʽʥʯʝʥʥʷ ʧʨʦʮʝʩʫ ʦʙʧʨʠʩʢʫʚʘʥʥʷ. 

ʅʘʟʝʤʥʝ ʦʙʧʨʠʩʢʫʚʘʥʥʷ ʧʨʦʚʦʜʷʪʴ ʫ ʩʫʭʫ ʧʦʛʦʜʫ ʟʘ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ ʜʦ 5 

ʤ/ʩʝʢ. ʽ ʪʝʤʧʝʨʘʪʫʨʠ ʥʝ ʚʠʱʝ 24ęʉ ʽ ʥʝ ʥʠʞʯʝ 15ęʉ. ɺ ʞʘʨʢʫ ʩʫʭʫ ʧʦʛʦʜʫ 

ʦʙʨʦʙʽʪʢʠ ʧʣʦʱ ʜʦʮʽʣʴʥʦ ʧʨʦʚʦʜʠʪʠ ʧʽʩʣʷ 17 ʛʦʜʠʥʠ. ɼʦʧʫʩʪʠʤʝ ʚʽʜʭʠʣʝʥʥʷ 

ʬʘʢʪʠʯʥʦʾ ʥʦʨʤʠ ʚʠʪʨʘʪʠ ʨʦʙʦʯʦʾ ʨʽʜʠʥʠ ʚʽʜ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʧʽʜ ʯʘʩ ʚʥʝʩʝʥʥʷ 

ʛʝʨʙʽʮʠʜʽʚ ʥʝ ʧʦʚʠʥʥʦ ʧʝʨʝʚʠʱʫʚʘʪʠ Ñ5 %. 

ʇʽʜ ʯʘʩ ʨʦʙʦʪʠ ʰʪʘʥʛʘ ʦʙʧʨʠʩʢʫʚʘʯʘ ʥʝ ʧʦʚʠʥʥʘ ʢʦʣʠʚʘʪʠʩʴ ʫ 

ʚʝʨʪʠʢʘʣʴʥʦʤʫ ʥʘʧʨʷʤʢʫ. ʈʫʭ ʘʛʨʝʛʘʪʫ ʧʦʚʠʥʝʥ ʙʫʪʠ ʧʣʘʚʥʠʤ, ʥʘ ʧʦʩʪʽʡʥʽʡ 

ʰʚʠʜʢʦʩʪʽ. ʎʝ ʟʘʙʝʟʧʝʯʫʻ ʨʽʚʥʦʤʽʨʥʽʩʪʴ ʚʥʝʩʝʥʥʷ ʨʦʙʦʯʦʾ ʨʽʜʠʥʠ ʥʘ ʧʣʘʥʪʘʮʽʶ. 

ʅʝ ʜʦʧʫʩʢʘʻʪʴʩʷ ʧʨʦʚʝʜʝʥʥʷ ʧʦʚʪʦʨʥʠʭ ʧʨʦʭʦʜʽʚ ʽ ʧʝʨʝʢʨʠʪʪʷ ʪʘ ʥʘʷʚʥʦʩʪʽ 

ʦʛʨʽʭʽʚ (ʪʘʙʣ. 3.1). 
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ʊʘʙʣʠʮʷ 3.1 

ɸʛʨʦʪʝʭʥʽʯʥʽ ʚʠʤʦʛʠ ʜʦ ʚʥʝʩʝʥʥʷ ˇʨʫʥʪʦʚʠʭ ʛʝʨʙʽʮʠʜʽʚ 
 

ʇʦʢʘʟʥʠʢʠ ʅʦʨʤʘʪʠʚʠ ɼʦʧʫʩʢʠ 

ɸʛʨʝʛʘʪ ʜʣʷ ʚʥʝʩʝʥʥʷ ʨʦʟʯʠʥʽʚ 

ˇʨʫʥʪʦʚʠʭ ʛʝʨʙʽʮʠʜʽʚ: ʪʨʘʢʪʦʨ ʄʊɿ-

80, ʩ.-ʛ. ʤʘʰʠʥʘ ʆʇ-2000-2-01, ʆʇʂ-

3000 

  

ʉʪʨʦʢ ʧʨʦʚʝʜʝʥʥʷ ʨʦʙʦʪʠ,  

ʜʥʽ ʧʝʨʝʜ ʩʘʜʽʥʥʷʤ; 

ʜʥʽ ʧʽʩʣʷ ʩʘʜʽʥʥʷ (ʧʦ ʚʝʛʝʪʘʮʽʾ) 

1 

5 

 

-1 

ʅʦʨʤʘ ʚʥʝʩʝʥʥʷ ʧʨʝʧʘʨʘʪʽʚ, %  ʟʛʽʜʥʦ ʟ ʨʝʢʦʤʝʥʜʘʮʽʷʤʠ ʚ ʟʘʣʝʞʥʦʩʪʽ 

ʚʽʜ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʪʘ ʰʠʨʠʥʠ ʟʘʭʚʘʪʫ 

ʘʛʨʝʛʘʪʫ. ʅʦʨʤʘ ʥʘ 1 ʛʘ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ 

ʟʘ ʜʽʶʯʦʶ ʨʝʯʦʚʠʥʦʶ 

+5 

ʅʝʨʽʚʥʦʤʽʨʥʽʩʪʴ ʨʦʟʧʦʜʽʣʫ 

ʛʝʨʙʽʮʠʜʽʚ, % 

ʥʝ ʜʦʧʫʩʢʘʻʪʴʩʷ 
 

ɻʣʠʙʠʥʘ ʟʘʛʦʨʪʘʥʥʷ ʛʝʨʙʽʮʠʜʽʚ, ʩʤ ʟʛʽʜʥʦ ʟ ʨʝʢʦʤʝʥʜʘʮʽʷʤʠ, ʘʜʘʧʪʦʚʘʥʦ ʜʦ 

ʟʦʥʠ 
- 

ʉʧʦʩʽʙ ʨʫʭʫ ʘʛʨʝʛʘʪʽʚ ʧʨʷʤʦʣʽʥʽʡʥʠʡ  

ʐʚʠʜʢʽʩʪʴ ʨʫʭʫ ʘʛʨʝʛʘʪʽʚ, ʢʤ/ʛʦʜ. ʧʦʩʪʽʡʥʘ 7 Ñ1 

ʐʠʨʠʥʘ ʩʤʫʛʠ, ʱʦ ʦʙʨʦʙʣʷʻʪʴʩʷ 

ʨʦʟʧʠʣʶʚʘʯʝʤ, ʩʤ 

ʨʝʛʫʣʶʻʪʴʩʷ ʚʠʩʦʪʦʶ ʨʦʟʧʠʣʶʚʘʯʽʚ 

ʚʽʜʥʦʩʥʦ ʧʦʚʝʨʭʥʽ ˇʨʫʥʪʫ 
 

ʇʦʚʪʦʨʥʘ ʦʙʨʦʙʢʘ (ʧʝʨʝʢʨʠʪʪʷ 

ʟʘʭʚʘʪʫ) 

ʅʝ ʜʦʧʫʩʢʘʻʪʴʩʷ ʧʨʦʧʫʩʢʽʚ, ʘʛʨʝʛʘʪ 

ʦʙʣʘʜʥʘʥʠʡ ʤʘʨʢʝʨʘʤʠ, ʚʽʜʤʽʯʘʪʠ 

ʚʤʠʢʘʥʥʷ 

 

ʆʧʪʠʤʘʣʴʥʘ ʥʦʨʤʘ ʚʥʝʩʝʥʥʷ ʨʽʜʠʥʠ, 

ʣ/ʛʘ 
200-250  

ʐʚʠʜʢʽʩʪʴ ʚʽʪʨʫ, ʤ/ʩʝʢ. ʜʦ 3  

ʊʝʤʧʝʨʘʪʫʨʘ, ʉ
0
 19 +5 

ʈʦʟʨʷʜ ʨʦʙʦʪʠ Vɯ  

 

ʆʜʥʘʢ ʜʦʩʘʜʽʚʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʛʝʨʙʽʮʠʜʽʚ ʤʘʻ ʧʝʚʥʽ ʥʝʜʦʣʽʢʠ: 

Å ʚʦʥʦ ʤʦʞʣʠʚʝ ʪʽʣʴʢʠ ʥʘ ˇʨʫʥʪʘʭ, ʱʦ ʤʽʩʪʷʪʴ ʙʣʠʟʴʢʦ 3% ʛʫʤʫʩʫ; ʟʘ 

ʚʠʱʦʛʦ ʚʤʽʩʪʫ ʛʫʤʫʩʫ ʛʝʨʙʽʮʠʜʠ ʜʫʞʝ ʘʜʩʦʨʙʫʶʪʴʩʷ ʦʨʛʘʥʽʯʥʠʤʠ ʯʘʩʪʢʘʤʠ 

ˇʨʫʥʪʫ ʽ ʾʭʥʷ ʜʽʷ ʟʥʠʞʫʻʪʴʩʷ; 

Å ʥʘ ʙʽʣʴʰ ʣʝʛʢʠʭ ʤʘʣʦʩʦʨʙʮʽʡʥʠʭ ˇʨʫʥʪʘʭ, ʦʩʦʙʣʠʚʦ ʧʨʠ ʩʠʣʴʥʠʭ 

ʜʦʱʘʭ, ʤʦʞʫʪʴ  ʚʠʷʚʣʷʪʠʩʷ ʬʽʪʦʪʦʢʩʠʯʥʘ ʜʽʷ  ʥʘ ʨʦʩʣʠʥʠ ʚʝʨʙʠ; 

Å ʧʦʪʨʽʙʥʘ ʜʦʩʪʘʪʥʷ ʢʽʣʴʢʽʩʪʴ ʚʦʣʦʛʠ ʚ ˇʨʫʥʪʽ, ʱʦʙ ʥʝʦʙʭʽʜʥʘ ʢʽʣʴʢʽʩʪʴ 
ʜʽʶʯʦʾ ʨʝʯʦʚʠʥʠ ʛʝʨʙʽʮʠʜʫ ʨʦʟʯʠʥʠʣʘʩʷ ʽ ʩʪʘʣʘ ʜʦʩʪʫʧʥʦʶ ʢʦʨʝʥʷʤ ʙʫʨ'ʷʥʽʚ; 

Å ʙʫʨ'ʷʥʠ, ʱʦ ʧʨʦʨʦʩʪʘʶʪʴ ʫ ʧʦʚʝʨʭʥʝʚʦʤʫ ʰʘʨʽ ˇʨʫʥʪʫ, ʤʦʞʫʪʴ 

ʥʝʜʦʩʪʘʪʥʴʦ ʧʽʜʜʘʚʘʪʠʩʷ ʜʽʾ ʛʝʨʙʽʮʠʜʽʚ; 

Å ʥʝʦʙʭʽʜʥʽʩʪʴ ʨʽʚʥʦʤʽʨʥʦʛʦ ʟʤʽʰʫʚʘʥʥʷ ʜʝʷʢʠʭ ʛʝʨʙʽʮʠʜʽʚ ʽʟ ˇʨʫʥʪʦʤ 
ʚʠʢʣʠʢʘʻ ʟʘʥʘʜʪʦ ʛʣʠʙʦʢʝ ʡʦʛʦ ʨʦʟʧʫʰʫʚʘʥʥʷ, ʯʝʨʝʟ ʱʦ ʧʦʨʫʰʫʻʪʴʩʷ ʢʘʧʽʣʷʨʥʘ 

ʩʠʩʪʝʤʘ. ʊʠʤ ʩʘʤʠʤ ʧʦʛʽʨʰʫʶʪʴʩʷ ʫʤʦʚʠ ʜʣʷ ʨʦʩʪʫ ʚʝʨʙʠ, ʦʩʦʙʣʠʚʦ ʚ 

ʧʦʩʫʰʣʠʚʽ ʨʦʢʠ; 

Å ˇʨʫʥʪʦʚʘ ʬʣʦʨʘ ʽ ʬʘʫʥʘ ʟʘʟʥʘʻ ʜʽʾ ʧʝʩʪʠʮʠʜʽʚ; 

Å ʟʘ ʩʠʣʴʥʠʭ ʜʦʱʽʚ ʟʘ ʫʤʦʚʠ ʚʦʜʥʦʾ ʝʨʦʟʽʾ, ʧʽʩʣʷ ʾʭʥʴʦʛʦ ʚʥʝʩʝʥʥʷ 
ʚʠʥʠʢʘʻ ʥʝʙʝʟʧʝʢʘ ʧʦʪʨʘʧʣʷʥʥʷ ʛʝʨʙʽʮʠʜʽʚ ʫ ʧʦʚʝʨʭʥʝʚʽ ʚʦʜʦʡʤʠ ʽ ʾʭ 
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ʟʘʙʨʫʜʥʝʥʥʷ.  

ʂʦʤʧʨʦʤʽʩʥʠʤ ʨʽʰʝʥʥʷʤ ʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʘʣʠʭ ʥʦʨʤ ʚʥʝʩʝʥʥʷ ʩʫʯʘʩʥʠʭ 

ʛʝʨʙʽʮʠʜʽʚ ʜʦʩʭʦʜʦʚʠʤ  ʩʧʦʩʦʙʦʤ ʫ ʢʦʤʙʽʥʘʮʽʾ ʟ ʧʽʩʣʷʩʭʦʜʦʚʠʤ. ɿʘʛʘʣʦʤ 

ʚʯʝʥʠʤʠ ʨʦʟʨʦʙʣʝʥʽ ʘʛʨʦʪʝʭʥʽʯʥʽ ʚʠʤʦʛʠ ʜʦ ʟʘʭʠʩʪʫ ʝʥʝʨʛʝʪʠʯʥʦʾ ʚʝʨʙʠ ʚʽʜ 

ʙʫʨôʷʥʽʚ (ʪʘʙʣ.3.2) 

 

ʊʘʙʣʠʮʷ 3.2 

ɸʛʨʦʪʝʭʥʽʯʥʽ ʚʠʤʦʛʠ ʜʦ ʟʘʭʠʩʪʫ ʝʥʝʨʛʝʪʠʯʥʦʾ ʚʝʨʙʠ ʚʽʜ ʙʫʨôʷʥʽʚ 
 

ʇʦʢʘʟʥʠʢʠ ʅʦʨʤʘʪʠʚʠ ɼʦʧʫʩʢʠ 

ɸʛʨʝʛʘʪʠ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʨʦʙʦʪʠ: 

ʪʨʘʢʪʦʨ ʄʊɿ-82, ʩ.-ʛ. ʤʘʰʠʥʘ ʆʇ-

2000-2-01, ʆʇʂ-3000, ʆʉʐ-2500 

 

 

ʉʪʨʦʢʠ ʧʨʦʚʝʜʝʥʥʷ ʦʙʧʨʠʩʢʫʚʘʥʴ ʧʦ 

ʩʭʦʜʘʭ 

ʧʝʨʰʝ ʫ ʬʘʟʽ ʩʽʤôʷʜʦʣʴ ʨʦʩʣʠʥ 

ʙʫʨôʷʥʽʚ; 

ʜʨʫʛʝ ʟʘ ʧʦʷʚʠ ʥʦʚʦʾ ʭʚʠʣʽ ʙʫʨôʷʥʽʚ 

(ʯʝʨʝʟ 8-10 ʜʥʽʚ ʧʽʩʣʷ ʧʝʨʰʦʛʦ) 

 

ʅʦʨʤʠ ʚʥʝʩʝʥʥʷ ʽ ʧʝʨʝʣʽʢ ʧʨʝʧʘʨʘʪʽʚ ʟʘʟʥʘʯʝʥʽ ʫ ʨʦʟʜʽʣʽ  

ʐʚʠʜʢʽʩʪʴ ʨʫʭʫ ʘʛʨʝʛʘʪʫ, ʢʤ/ʛʦʜ 6 °1,0 

ʊʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ ʧʨʠ 

ʦʙʧʨʠʩʢʫʚʘʥʥʽ, 
0
ʉ 

ʤʘʢʩʠʤʘʣʴʥʘ 

ʤʽʥʽʤʘʣʴʥʘ 

ʜʦ 24 

ʥʝ ʥʠʞʯʝ 15 

+2,0 

ʅʦʨʤʘ ʚʠʪʨʘʪʠ ʨʦʙʦʯʦʾ ʨʽʜʠʥʠ, ʣ/ʛʘ 200-250 °20 

ʉʧʦʩʽʙ ʨʫʭʫ ʘʛʨʝʛʘʪʫ ʧʦ ʤʽʞʨʷʜʜʷʭ, ʯʦʚʥʠʢʦʚʠʡ  

ʐʠʨʠʥʘ ʧʦʚʦʨʦʪʥʠʭ ʩʤʫʛ ʚʩʽ ʦʜʥʘʢʦʚʠʭ ʨʦʟʤʽʨʽʚ  

ʈʦʟʧʠʣʶʚʘʯʽ ʱʽʣʠʥʥʽ ʨʦʟʧʠʣʶʚʘʯʽ, ʨʦʟʨʘʭʦʚʘʥʽ 

ʥʘ ʥʦʨʤʫ ʚʠʣʠʚʫ +ʚʽʜʩʽʢʘʶʯʽ 

ʢʣʘʧʘʥʠ+ʬʽʣʴʪʨʠ 

 

ʈʦʟʨʷʜ ʨʦʙʦʪʠ VI  

 

ɺʥʝʩʝʥʥʷ ʛʝʨʙʽʮʠʜʽʚ ʧʨʦʚʦʜʷʪʴ ʰʪʘʥʛʦʚʠʤʠ ʦʙʧʨʠʩʢʫʚʘʯʘʤʠ: ʆʇ-2000-2-

01, ʆʇʂ-3000, ʆʉʐ-2500, ʷʢʽ ʦʙʣʘʜʥʘʥʥʽ ʱʽʣʠʥʥʠʤʠ ʨʦʟʧʠʣʶʚʘʯʘʤʠ ʽ 

ʚʽʜʩʽʢʘʶʯʠʤʠ ʢʣʘʧʘʥʘʤʠ ʪʘ ʬʽʣʴʪʨʘʤʠ; ʽʥʦʟʝʤʥʠʤʠ ñRAUò ʪʘ ʽʥʰʠʤʠ. 

ʇʝʨʝʚʽʨʢʫ ʨʦʙʦʪʠ ʦʙʧʨʠʩʢʫʚʘʯʘ ʥʘ ʥʦʨʤʫ ʚʠʣʠʚʫ ʨʦʟʯʠʥʫ ʧʨʦʚʦʜʷʪʴ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʦʜʠ. ɿ ʫʨʘʭʫʚʘʥʥʷʤ ʚʩʪʘʥʦʚʣʝʥʦʾ ʥʦʨʤʠ ʚʠʣʠʚʫ ʨʽʜʠʥʠ 

ʦʙʧʨʠʩʢʫʚʘʯʝʤ, ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʪʘ ʰʠʨʠʥʠ ʟʘʭʚʘʪʫ ʘʛʨʝʛʘʪʫ, ʚʠʪʨʘʪʫ ʚʦʜʠ ʥʘ 1 

ʛʘ ʚʠʟʥʘʯʘʶʪʴ ʟʘ ʬʦʨʤʫʣʦʶ: 

 

ʈ= ,
600

ʄʟv

ʈʩ

Ö

Ö
 ʜʝ                                                       (9) 

 

ʈʩ- ʚʠʣʠʚ ʚʦʜʠ ʦʙʧʨʠʩʢʫʚʘʯʝʤ, ʣ/ʭʚ..; 

V ï ʰʚʠʜʢʽʩʪʴ ʘʛʨʝʛʘʪʫ, ʢʤ/ʛʦʜ.; 

ʄʟ ï ʰʠʨʠʥʘ ʟʘʭʚʘʪʫ ʘʛʨʝʛʘʪʫ, ʤ. 

ʅʦʨʤʠ ʚʠʪʨʘʪʠ  ʛʝʨʙʽʮʠʜʽʚ ʥʘ 1 ʛʘ ʚʩʪʘʥʦʚʣʶʶʪʴ ʟʘ ʜʽʶʯʦʶ ʨʝʯʦʚʠʥʦʶ. 
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ʇʽʜ ʯʘʩ ʨʦʙʦʪʠ ʰʪʘʥʛʘ ʦʙʧʨʠʩʢʫʚʘʯʘ ʥʝ ʧʦʚʠʥʥʘ ʢʦʣʠʚʘʪʠʩʴ ʫ ʚʝʨ-

ʪʠʢʘʣʴʥʦʤʫ ʥʘʧʨʷʤʢʫ. ʈʫʭ ʘʛʨʝʛʘʪʫ ʧʦʚʠʥʝʥ ʙʫʪʠ ʧʣʘʚʥʠʤ, ʥʘ ʧʦʩʪʽʡʥʽʡ 

ʰʚʠʜʢʦʩʪʽ. 

ʅʘ ʚʘʞʢʠʭ ʽ ʟʘʧʣʠʚʘʶʯʠʭ ˇʨʫʥʪʘʭ, ʜʝ ʣʝʛʢʦ ʫʪʚʦʨʶʻʪʴʩʷ ˇʨʫʥʪʦʚʘ ʢʽʨʢʘ, 

ʤʽʞʨʷʜʥʽ ʨʦʟʧʫʰʫʚʘʥʥʷ ʥʝʦʙʭʽʜʥʽ, ʽ ʾʭ ʪʨʝʙʘ ʧʨʦʚʦʜʠʪʠ ʥʘʚʽʪʴ ʢʦʣʠ ʚʦʥʠ 

ʟʥʠʞʫʚʘʪʠʤʫʪʴ ʟʘʭʠʩʥʫ ʜʽʶ ʛʝʨʙʽʮʠʜʽʚ. ʅʘ ˇʨʫʥʪʘʭ, ʱʽʣʴʥʽʩʪʴ ʷʢʠʭ ʥʝ 

ʧʝʨʝʚʠʱʫʻ 1,1 -1,2 ʛ/ʩʤ, ʽ ʷʢʽ ʥʝ ʟʘʧʣʠʚʘʶʪʴ, ʤʽʞʨʷʜʥʽ ʨʦʟʧʫʰʫʚʘʥʥʷ ʥʝ 

ʧʨʦʚʦʜʷʪʴ, ʙʦ ʮʝ ʩʧʨʠʷʻ ʧʦʷʚʽ ʥʦʚʦʾ ʭʚʠʣʽ ʩʭʦʜʽʚ ʙʫʨ'ʷʥʽʚ. 

ʅʘ ʚʥʝʩʝʥʥʷ ʧʦʩʭʦʜʦʚʠʭ ʛʝʨʙʽʮʠʜʽʚ ʽʩʪʦʪʥʦ ʚʧʣʠʚʘʶʪʴ ʧʦʛʦʜʥʽ ʫʤʦʚʠ. 

ʊʘʢ, ʧʨʦʭʦʣʦʜʥʘ, ʭʤʘʨʥʘ ʧʦʛʦʜʘ ʟ ʦʧʘʜʘʤʠ ʧʨʦʪʷʛʦʤ 5-7 ʜʥʽʚ ʧʝʨʝʜ 

ʦʙʧʨʠʩʢʫʚʘʥʥʷʤ ʩʧʨʠʷʻ ʪʦʤʫ, ʱʦ ʨʦʩʣʠʥʠ ʚʝʨʙʠ ʽ ʙʫʨ'ʷʥʽʚ ʬʦʨʤʫʶʪʴ ʥʘ ʩʚʦʾʭ 

ʣʠʩʪʢʘʭ ʪʦʥʢʠʡ ʽ ʥʝʱʽʣʴʥʠʡ ʰʘʨ ʝʧʽʢʫʪʠʢʫʣʷʨʥʠʭ ʚʦʩʢʽʚ, ʯʝʨʝʟ ʷʢʽ ʣʝʛʢʦ 

ʧʨʦʥʠʢʘʶʪʴ ʜʽʶʯʽ ʨʝʯʦʚʠʥʠ ʛʝʨʙʽʮʠʜʽʚ. ʈʦʩʣʠʥʠ ʧʽʩʣʷ ʪʘʢʦʾ ʧʦʛʦʜʠ ʙʽʣʴʰ 

ʯʫʪʣʠʚʽ ʜʦ ʧʨʝʧʘʨʘʪʽʚ. 

ʇʽʩʣʷ ʩʫʭʦʾ, ʩʦʥʷʯʥʦʾ ʽ ʚʽʪʨʷʥʦʾ ʧʦʛʦʜʠ ʨʦʩʣʠʥʠ ʙʽʣʴʰ ʟʘʭʠʱʝʥʽ, ʾʭ ʣʠʩʪʢʠ 

ʚʢʨʠʚʘʻ ʙʽʣʴʰ ʪʦʚʩʪʠʡ ʽ ʱʽʣʴʥʠʡ ʰʘʨ ʝʧʽʢʫʪʠʢʫʣʷʨʥʠʭ ʚʦʩʢʽʚ, ʱʦ ʩʝʨʡʦʟʥʦ 

ʧʝʨʝʰʢʦʜʞʘʶʪʴ ʧʨʦʥʠʢʥʝʥʥʶ ʛʝʨʙʽʮʠʜʽʚ ʫ ʪʢʘʥʠʥʠ ʽ ʧʨʦʚʽʜʥʽ ʩʠʩʪʝʤʠ ʣʠʩʪʢʽʚ ʽ 

ʩʪʝʙʝʣ. ʊʦʤʫ ʚʥʝʩʝʥʥʷ ʩʪʘʥʜʘʨʪʥʦʾ ʥʦʨʤʠ ʛʝʨʙʽʮʠʜʽʚ ʙʝʟ ʫʨʘʭʫʚʘʥʥʷ ʨʝʘʢʮʽʾ 

ʨʦʩʣʠʥ ʥʘ ʧʦʛʦʜʫ ʚ ʦʜʥʽʡ ʽ ʪʽʡ ʞʝ ʬʘʟʽ ʨʦʟʚʠʪʢʫ ʫ ʧʝʨʰʦʤʫ ʚʠʧʘʜʢʫ ʤʦʞʝ 

ʟʘʙʝʟʧʝʯʠʪʠ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʟʥʠʱʝʥʥʷ ʙʫʨ'ʷʥʽʚ ʽ ʧʨʠʛʥʽʯʝʥʥʷ ʨʦʩʣʠʥ ʢʫʣʴʪʫʨʠ, 

ʘ ʚ ʜʨʫʛʦʤʫ ð ʥʠʟʴʢʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʾʭ ʜʽʾ ʥʘ ʙʫʨ'ʷʥʠ. 

 

3.3. ɿʘʭʠʩʪ ʧʣʘʥʪʘʮʽʡ ʝʥʝʨʛʝʪʠʯʥʦʾ ʚʝʨʙʠ ʚʽʜ ʰʢʽʜʥʠʢʽʚ ʽ ʭʚʦʨʦʙ 

 
ɼʣʷ ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʝʥʝʨʛʝʪʠʯʥʦʾ ʚʝʨʙʠ ʥʝʦʙʭʽʜʥʦ ʧʨʠʜʽʣʷʪʠ 

ʦʩʦʙʣʠʚʫ ʫʚʘʛʫ ʟʘʭʦʜʘʤ ʟʘʭʠʩʪʫ ʮʽʻʾ ʢʫʣʴʪʫʨʠ ʚʽʜ ʰʢʽʜʥʠʢʽʚ ʪʘ ʭʚʦʨʦʙ. 

ʐʢʽʜʥʠʢʠ. ɽʥʝʨʛʝʪʠʯʥʫ ʚʝʨʙʫ ʥʘʡʙʽʣʴʰʝ ʧʦʰʢʦʜʞʫʶʪʴ ʞʫʢʠ ʪʘ ʣʠʯʠʥʢʠ 

ʭʨʫʱʽʚ, ʞʫʢʠ ʣʠʩʪʦʾʜʠ ʽ ʩʣʦʥʠʢʠ, ʛʫʩʝʥʠʮʽ ʨʽʟʥʠʭ ʤʝʪʝʣʠʢʽʚ, ʧʦʧʝʣʠʮʽ, ʤʫʭʠ ʪʘ 

ʽʥ. 

 

 

ʍʨʫʱʽ: ʪʨʘʚʥʝʚʠʡ 

(Melolontha melolontha L.) ʪʘ 

ʯʝʨʚʥʝʚʠʡ (Amphimallon solstitalis 

L.) ï ʥʘʣʝʞʘʪʴ ʜʦ ʨʦʜʠʥʠ 

ʧʣʘʩʪʠʥʯʘʩʪʦʚʫʩʠʭ, ʧʦʰʢʦʜʞʫʶʪʴ 

ʝʥʝʨʛʝʪʠʯʥʫ ʚʝʨʙʫ ʦʙʛʨʠʟʘʶʯʠ 

ʣʠʩʪʢʠ, ʘ ʣʠʯʠʥʢʠ ʢʦʨʝʥʝʚʫ 

ʩʠʩʪʝʤʫ. 

 
 

ʘ 
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ʍʨʫʱ ʪʨʘʚʥʝʚʠʡ ʦʜʠʥ ʟ 

ʦʩʥʦʚʥʠʭ ʰʢʽʜʥʠʢʽʚ ʣʽʩʦʚʠʭ 

ʥʘʩʘʜʞʝʥʴ ʚ ʣʽʩʦʩʪʝʧʦʚʽʡ ʟʦʥʽ 

ʋʢʨʘʾʥʠ. ʋ ʨʦʢʠ ʤʘʩʦʚʦʛʦ 

ʨʦʟʤʥʦʞʝʥʥʷ, ʞʫʢʠ ʤʦʞʫʪʴ 

ʧʦʚʥʽʩʪʶ ʦʙôʾʜʘʪʠ ʣʠʩʪʷ ʜʝʨʝʚ. 

ʅʘʡʚʽʜʯʫʪʥʽʰʦʾ ʰʢʦʜʠ ʟʘʚʜʘʻʪʴʩʷ 

ʧʦʰʢʦʜʞʝʥʥʷʤ ʢʦʨʽʥʥʷ 

ʣʠʯʠʥʢʘʤʠ ʜʨʫʛʦʛʦ ʽ ʪʨʝʪʴʦʛʦ ʚʽʢʫ 

ʟ ʪʨʘʚʥʷ ʧʦ ʚʝʨʝʩʝʥʴ 
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ʈʠʩ. 3.1. ʍʨʫʱ ʪʨʘʚʥʝʚʠʡ: ʘ - ʪʨʘʚʥʝʚʠʡ 

ʭʨʫʱ (Melolontha melolontha L.) 

ʙ - ʣʠʯʠʥʢʠ ʪʨʘʚʥʝʚʦʛʦ ʭʨʫʱʘ 
 

ʅʘʡʯʫʪʣʠʚʽʰʽ ʜʦ ʧʦʰʢʦʜʞʝʥʴ ʤʦʣʦʜʽ ʜʝʨʝʚʘ, ʷʢʽ ʯʘʩʪʦ ʛʠʥʫʪʴ. ʍʨʫʱʽ 

ʟôʷʚʣʷʶʪʴʩʷ ʚ ʩʝʨʝʜʠʥʽ ʪʨʘʚʥʷ ʜʦ ʢʽʥʮʷ ʯʝʨʚʥʷ. ʃʠʯʠʥʢʠ ʧʝʨʰʦʛʦ ʚʽʢʫ - ʙʨʫʜʥʦ-

ʙʽʣʦʛʦ ʢʦʣʴʦʨʫ ʰʝʩʪʠʥʦʛʽ. ʃʠʯʠʥʢʠ ʧʦʜʘʣʴʰʠʭ ʚʽʢʽʚ - ʙʽʣʽ, ʚʝʣʠʢʽ, ʟ-ʧʦʜʽʙʥʽ. 

ʃʠʯʠʥʢʠ ʦʩʪʘʥʥʴʦʛʦ ʚʽʢʫ ʜʦʩʷʛʘʶʪʴ ʜʦʚʞʠʥʠ 45 - 65 ʤʤ ʂʦʞʥʝ ʧʦʢʦʣʽʥʥʷ 

ʭʨʫʱʘ ʞʠʚʝ ʚʽʜ ʪʨʴʦʭ ʜʦ ʧôʷʪʠ ʨʦʢʽʚ. ʊʨʠʚʘʣʽʩʪʴ ʞʠʪʪʷ ʢʦʞʥʦʛʦ ʧʦʢʦʣʽʥʥʷ 

ʭʨʫʱʘ ʟʘʣʝʞʠʪʴ ʚʽʜ ʛʝʦʛʨʘʬʽʯʥʦʾ ʰʠʨʦʪʠ ʤʽʩʮʝʚʦʩʪʽ, ʚʽʜ ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ, 

ʟʦʢʨʝʤʘ ʪʝʤʧʝʨʘʪʫʨʠ, ʽ ʚʽʜ ʢʽʣʴʢʦʩʪʽ ʾʞʽ (ʨʠʩ. 3.1.). 

ʏʝʨʝʟ ʤʽʩʷʮʴ-ʧʽʚʪʦʨʘ ʧʽʩʣʷ ʪʦʛʦ, ʷʢ ʙʫʣʠ ʚʽʜʢʣʘʜʝʥʽ ʷʡʮʷ, ʟ ʥʠʭ ʚʠʭʦʜʷʪʴ 

ʣʠʯʠʥʢʠ, ʷʢʽ ʞʠʚʫʪʴ ʫ ʟʝʤʣʽ ʪʨʠ-ʯʦʪʠʨʠ ʨʦʢʠ. ʊʘʢʠʭ ʯʝʨʚʦʧʦʜʽʙʥʠʭ ʣʠʯʠʥʦʢ ʫ 

ʥʘʨʦʜʽ ʥʘ ʋʢʨʘʾʥʽ ʥʘʟʠʚʘʶʪʴ çʙʦʨʦʟʥʷʢʘʤʠè. ɺʦʥʠ ʟʦʚʩʽʤ ʥʝ ʩʭʦʞʽ ʥʘ ʜʦʨʦʩʣʠʭ 

ʭʨʫʱʽʚ. ʃʠʯʠʥʢʠ ʧʨʠʩʪʦʩʦʚʘʥʽ ʜʦ ʞʠʪʪʷ ʚ ˇʨʫʥʪʽ. ɿʘʚʜʷʢʠ ʯʝʨʚʦʧʦʜʽʙʥʽʡ ʬʦʨʤʽ 

ʪʽʣʘ ʚʦʥʠ ʚ ʥʴʦʤʫ ʣʝʛʢʦ ʧʝʨʝʩʫʚʘʶʪʴʩʷ. ʇʦʜʽʙʥʦ ʜʦ ʙʽʣʴʰʦʩʪʽ ʪʚʘʨʠʥ, ʱʦ 

ʞʠʚʫʪʴ ʫ ʪʝʤʨʷʚʽ, ʣʠʯʠʥʢʠ ʭʨʫʱʽʚ ʤʘʶʪʴ ʙʽʣʝ ʟʘʙʘʨʚʣʝʥʥʷ. ʆʯʽ ʚ ʥʠʭ ʚʽʜʩʫʪʥʽ. 

ɿʘ ʜʦʧʦʤʦʛʦʶ ʩʠʣʴʥʠʭ, ʩʭʦʞʠʭ ʥʘ ʱʠʧʮʽ, ʚʝʨʭʥʽʭ ʱʝʣʝʧ ʣʠʯʠʥʢʘ ʭʨʫʱʘ ʨʠʻ 

ʟʝʤʣʶ ʽ ʧʝʨʝʛʨʠʟʘʻ ʢʦʨʽʥʥʷ ʨʦʩʣʠʥ, ʷʢʠʤʠ ʚʦʥʘ ʞʠʚʠʪʴʩʷ. ʋ ʧʝʨʰʠʡ ʨʽʢ ʩʚʦʛʦ 

ʞʠʪʪʷ ʣʠʯʠʥʢʠ ʭʨʫʱʘ ʞʠʚʣʷʪʴʩʷ ʨʽʟʥʠʤʠ ʨʦʩʣʠʥʥʠʤʠ ʟʘʣʠʰʢʘʤʠ, ʘ ʥʘ ʜʨʫʛʠʡ, 

ʽ ʦʩʦʙʣʠʚʦ ʥʘ ʪʨʝʪʽʡ ʨʽʢ ʞʠʪʪʷ ʧʝʨʝʛʨʠʟʘʶʪʴ ʢʦʨʽʥʥʷ ʨʽʟʥʠʭ ʨʦʩʣʠʥ ʽ 

ʧʽʜʛʨʠʟʘʶʪʴ ʢʦʨʝʥʝʧʣʦʜʠ. 

ɺʝʨʙʦʚʠʡ ʣʠʩʪʦʾʜ (Clytra laeviseula R. ) ʥʘʣʝʞʠʪʴ ʜʦ ʨʦʜʠʥʠ ʣʠʩʪʦʾʜʽʚ - 

Chrysomelidae. ɼʦʚʞʠʥʘ ʪʽʣʘ ʮʠʭ ʞʫʢʽʚ 8,3-12,0 ʤʤ, ʰʠʨʠʥʘ 4 ʤʤ. ʊʽʣʦ ʯʦʨʥʝ, 

ʮʠʣʽʥʜʨʠʯʥʝ ʘʙʦ ʦʚʘʣʴʥʝ, ʥʘ ʢʽʥʮʷʭ ʪʫʧʦ ʟʘʦʢʨʫʛʣʝʥʝ. ɿʚʝʨʭʫ ʪʽʣʦ ʛʦʣʝ. ɼʫʞʝ 

ʨʽʜʢʦ ʚʝʨʰʠʥʠ ʥʘʜʢʨʠʣ ʘʙʦ ʧʝʨʝʜʥʴʦʩʧʠʥʢʘ ʧʦʢʨʠʪʽ ʚʦʣʦʩʢʘʤʠ. ɻʦʣʦʚʘ 

ʚʪʷʛʥʫʪʘ ʚ ʧʝʨʝʜʥʴʦʩʧʠʥʢʫ. ʇʝʨʝʜʥʴʦʩʧʠʥʢʘ ʯʦʨʥʘ, ʙʣʠʩʢʫʯʘ. ʅʘʜʢʨʠʣʘ 

ʷʩʢʨʘʚʽ, ʯʝʨʚʦʥʦ-ʦʨʘʥʞʝʚʽ ʘʙʦ ʞʦʚʪʦ-ʨʫʜʽ. ʅʘ ʢʦʞʥʦʤʫ ʥʘʜʢʨʠʣʽ ʧʦ 3 ʧʣʷʤʠ. 

ʇʣʷʤʘ ʥʘ ʧʝʨʝʜʥʽʡ ʯʘʩʪʠʥʽ ʥʘʜʢʨʠʣ ʤʘʣʝʥʴʢʘ, ʯʦʨʥʦʛʦ ʢʦʣʴʦʨʫ. ɿʘʜʥʽ ʧʣʷʤʠ 

ʜʫʞʝ ʯʘʩʪʦ ʟʣʠʪʽ ʫ ʧʦʧʝʨʝʢʦʚʫ ʰʠʨʦʢʫ ʧʝʨʝʚôʷʟʴ, ʷʢʘ ʚʫʟʴʢʦ ʧʝʨʝʨʠʚʘʻʪʴʩʷ ʥʘ 

ʰʚʽ. ɺʝʨʰʠʥʘ ʱʠʪʢʘ ʥʝ ʚʠʩʪʫʧʘʻ ʥʘʜ ʥʘʜʢʨʠʣʘʤʠ. ʂʨʽʤ Clytra laeviseula ʫ 

ʧʦʩʘʜʢʘʭ ʚʝʨʙʠ ʤʦʞʝ ʟʫʩʪʨʽʯʘʪʠʩʴ ʽ ʽʥʰʠʡ ʣʠʩʪʦʾʜ - Clytra guaripunctat . ʋ 

ʮʴʦʛʦ ʚʠʜʫ ʟʘʜʥʷ ʧʣʷʤʘ ʤʝʥʰʦʛʦ ʨʦʟʤʽʨʫ ʪʘ ʦʢʨʫʛʣʦʾ ʬʦʨʤʠ. ʂʨʽʤ ʪʦʛʦ, 

http://uk.wikipedia.org/wiki/%D0%9B%D1%96%D1%81%D0%BE%D1%81%D1%82%D0%B5%D0%BF%D0%BE%D0%B2%D0%B0_%D0%B7%D0%BE%D0%BD%D0%B0_%D0%A3%D0%BA%D1%80%D0%B0%D1%97%D0%BD%D0%B8
http://cytoplazma.ru/chervi.html
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ʧʝʨʝʜʥʴʦʩʧʠʥʢʘ ʫ ʉ. laeviseula ʙʣʠʩʢʫʯʘ ʟ ʛʣʘʜʝʥʴʢʠʤʠ ʢʨʘʷʤʠ, ʘ ʫ ʉ. 

guaripunctata ʤʘʻ ʧʫʥʢʪʠʨʦʚʢʫ.  

ɾʠʚʣʷʪʴʩʷ ʣʠʩʪʢʘʤʠ ʜʝʨʝʚ ʟʜʝʙʽʣʴʰʦʛʦ ʟ ʨʦʜʠʥʠ ʨʦʟʦʮʚʽʪʠʭ - Rosacea, ʘ 

ʪʘʢʦʞ ʽʥʪʝʥʩʠʚʥʦ ʟʘʩʝʣʷʶʪʴ ʚʝʨʙʫ, ʛʨʫʙʦ ʦʙôʾʜʘʶʯʠ ʾʭ ʣʠʩʪʢʦʚʠʡ ʘʧʘʨʘʪ. 

ʊʦʧʦʣʝʚʠʡ ʣʠʩʪʦʾʜ (Melasoma populi L.).  

ɾʫʢ ʟʘʚʜʦʚʞʢʠ 10-12 ʤʤ, ʟ ʯʝʨʚʦʥʫʚʘʪʠʤʠ ʥʘʜʢʨʠʣʘʤʠ ʩʠʥʶʚʘʪʦ-

ʟʝʣʝʥʠʤʠ ʧʝʨʝʜʥʴʦʩʧʠʥʢʦʶ ʪʘ ʥʠʞʥʴʦʶ ʩʪʦʨʦʥʦʶ ʪʽʣʘ. ʅʘ ʚʝʨʭʽʚʮʽ ʥʘʜʢʨʠʣ ʧʦ 

ʦʜʥʽʡ ʯʦʨʥʽʡ ʧʣʷʤʽ (ʨʠʩ. 3.2.). 

 

 
ʪʦʧʦʣʝʚʠʡ ʣʠʩʪʦʾʜ 

(Melasoma populi L.) 

 
ʣʠʯʠʥʢʘ ʪʦʧʦʣʝʚʦʛʦ ʣʠʩʪʦʾʜʘ 

 
ʷʡʮʷ ʪʦʧʦʣʝʚʦʛʦ ʣʠʩʪʦʾʜʘ 

 

ʈʠʩ. 3.2. ʊʦʧʦʣʝʚʠʡ ʣʠʩʪʦʾʜ 
 

ʆʩʠʢʦʚʠʡ ʣʠʩʪʦʾʜ (Melasoma tremulae F.) ʟʘ ʟʦʚʥʽʰʥʽʤ ʚʠʛʣʷʜʦʤ ʽ 

ʙʽʦʣʦʛʽʻʶ ʧʦʜʽʙʥʠʡ ʜʦ ʪʦʧʦʣʝʚʦʛʦ, ʘʣʝ ʤʝʥʰʠʡ ʟʘ ʨʦʟʤʽʨʘʤʠ (ʜʦʚʞʠʥʘ 7-10 ʤʤ) 

ʽ ʚʽʥ ʥʝ ʤʘʻ ʯʦʨʥʠʭ ʧʣʷʤʦʢ ʥʘ ʥʘʜʢʨʠʣʘʭ.  

ɼʦʨʦʩʣʽ ʢʦʤʘʭʠ ʣʠʩʪʦʾʜʽʚ ʽ ʾʭʥʽ ʣʠʯʠʥʢʠ ʧʦʰʢʦʜʞʫʶʪʴ ʣʠʩʪʢʠ ʚʝʨʙʠ. 

 

ɿʚʠʯʘʡʥʠʡ ʧʘʚʫʪʠʥʥʠʡ 
ʢʣʽʱ (Tetranychus urticae 

C.L.Koch.) ï ʜʫʞʝ ʜʨʽʙʥʘ ʢʦʤʘʭʘ 

(ʩʘʤʢʘ ï 0,43 ʤʤ ʜʦʚʞʠʥʦʶ, 

ʩʘʤʝʮʴ ï 0,25). 

ɼʦʨʦʩʣʽ ʦʩʦʙʠʥʠ ʪʘ ʾʭ 

ʣʠʯʠʥʢʠ ʞʠʚʫʪʴ ʥʘ ʥʠʞʥʴʦʤʫ  
 

ʈʠʩ 3.3. ʇʘʚʫʪʠʥʥʠʡ ʢʣʽʱ 

(Tetranychus urticae C.L.Koch.) 

ʙʦʮʽ ʣʠʩʪʢʽʚ ʧʽʜ ʛʫʩʪʦʶ ʧʘʚʫʪʠʥʦʶ ʽ ʞʠʚʣʷʪʴʩʷ ʢʣʽʪʠʥʥʠʤ ʩʦʢʦʤ ʨʦʩʣʠʥ. ʋ 

ʤʽʩʮʷʭ ʧʨʦʢʦʣʽʚ ʢʣʽʪʠʥʘ ʚʽʜʤʠʨʘʻ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʮʴʦʛʦ ʣʠʩʪʦʢ ʟʥʝʙʘʨʚʣʶʻʪʴʩʷ, 

ʩʪʘʻ ʤʘʨʤʫʨʦʚʠʤ, ʘ ʧʨʠ ʩʠʣʴʥʦʤʫ ʟʘʩʝʣʝʥʽ ʣʠʩʪʢʽʚ ʰʢʽʜʥʠʢʦʤ ʚʦʥʠ ʧʽʜʩʠʭʘʶʪʴ 
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ʽ ʦʧʘʜʘʶʪʴ, ʤʦʣʦʜʽ ʧʘʛʦʥʠ ʥʝ ʜʘʶʪʴ ʧʨʠʨʦʩʪʫ. ɿʠʤʫʻ ʫ ʩʪʘʜʽʾ ʽʤʘʛʦ ʥʘ ʜʝʨʝʚʘʭ ʫ 

ʪʨʽʱʠʥʘʭ ʢʦʨʠ, ʧʽʜ ʨʦʩʣʠʥʥʠʤʠ ʨʝʰʪʢʘʤʠ. ʅʘʚʝʩʥʽ ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ 10-12
0
ʉ 

ʚʦʥʠ ʚʠʭʦʜʷʪʴ ʟ ʤʽʩʮʴ ʟʠʤʽʚʣʽ ʽ ʧʦʯʠʥʘʶʪʴ ʞʠʚʠʪʠʩʷ, ʟʘʩʝʣʷʶʯʠ ʥʘʙʨʷʢʣʽ 

ʙʨʫʥʴʢʠ, ʘ ʟ ʧʦʷʚʦʶ ʣʠʩʪʢʽʚ ʧʝʨʝʩʝʣʷʶʪʴʩʷ ʥʘ ʥʠʭ. ʆʜʥʘ ʩʘʤʢʘ ʟʜʘʪʥʘ ʚʽʜʢʣʘʩʪʠ 

ʜʦ 300 ʷʻʮʴ. ɿʘ ʩʧʨʠʷʪʣʠʚʠʭ ʧʦʛʦʜʥʠʭ ʫʤʦʚ ʢʣʽʱ ʨʦʟʚʠʚʘʻʪʴʩʷ ʫ 10-12 

ʧʦʢʦʣʽʥʥʷʭ ʟʘ ʚʝʛʝʪʘʮʽʶ (ʨʠʩ. 3.3.). 

ɺʣʽʪʢʫ ʧʘʚʫʪʠʥʥʠʡ ʢʣʽʱ ʟʝʣʝʥʫʚʘʪʦ-ʞʦʚʪʦʛʦ ʢʦʣʴʦʨʫ, ʜʦ ʦʩʝʥʽ ʥʘʙʫʚʘʻ 

ʯʝʨʚʦʥʫʚʘʪʦ-ʦʨʘʥʞʝʚʦʛʦ ʟʘʙʘʨʚʣʝʥʥʷ.  

ɯʥʦʜʽ ʥʘ ʛʽʣʢʘʭ ʚʝʨʙʠ ʤʦʞʥʘ ʧʦʙʘʯʠʪʠ ʙʽʣʫ ʧʽʥʫ, ʩʭʦʞʫ ʥʘ ʧʣʶʚʦʢ. ʊʘʢʘ 

ʧʽʥʘ ʟôʷʚʣʷʻʪʴʩʷ ʯʝʨʝʟ ʜʽʷʣʴʥʽʩʪʴ ʢʦʤʘʭʠ - ʚʝʨʙʦʚʦʾ ʧʝʥʥʽʮʠ. ʗʢ ʧʨʘʚʠʣʦ, 

"ʧʣʶʚʢʠ" ʟôʷʚʣʷʶʪʴʩʷ ʥʘ ʚʝʨʙʽ ʚʞʝ ʥʘʚʝʩʥʽ, ʚ ʪʨʘʚʥʽ. ʃʠʯʠʥʢʠ ʧʝʥʥʽʮ 

ʞʠʚʣʷʪʴʩʷ ʩʦʢʦʤ ʜʝʨʝʚʘ. ʇʽʥʘ ʟôʷʚʣʷʻʪʴʩʷ ʧʽʩʣʷ ʪʦʛʦ, ʷʢ ʩʽʢ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ 

ʪʨʘʚʥʠʡ ʪʨʘʢʪ ʣʠʯʠʥʢʠ. ʇʽʥʘ ʩʣʫʞʠʪʴ ʚʽʜʤʽʥʥʠʤ ʫʢʨʠʪʪʷʤ ʣʠʯʠʥʢʠ ʚʽʜ 

ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʬʘʢʪʦʨʽʚ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʦʙʝʨʽʛʘʻ ʾʾ ʥʽʞʥʝ ʪʽʣʴʮʝ 

ʣʠʯʠʥʢʠ ʚʽʜ ʚʠʩʠʭʘʥʥʷ ʥʘ ʧʨʠʛʨʽʚʽ.  
 

 

ɺʝʨʙʦʚʘ ʭʚʠʣʽʚʢʘ (Stilpnotia 

satilis L.) 

ʄʝʪʝʣʠʢ ʟ ʙʽʣʠʤʠ ʢʨʠʣʘʤʠ 

ʟʘʚʜʦʚʞʢʠ 20-25 ʩʤ. ɻʫʩʽʥʴ ʚʦʣʦʭʘʪʘ, 

ʞʦʚʪʦ-ʙʣʘʢʠʪʥʦʛʦ ʢʦʣʴʦʨʫ ʟ 

ʯʝʨʚʦʥʠʤʠ ʮʷʪʢʘʤʠ. ʆʙôʾʜʘʻ ʣʠʩʪʢʠ 

ʚʝʨʙʠ. 

 

 

 
ʈʠʩ. 3.4. ɺʝʨʙʦʚʘ ʭʚʠʣʽʚʢʘ (Stilpnotia 

satilis L.) 

ɺʝʨʙʦʚʠʡ ʰʦʚʢʦʧʨʷʜ-ʣʠʩʪʦʚʽʡʢʘ 
(Earias chlorona L.) ʥʘʡʯʘʩʪʽʰʝ 

ʧʦʰʢʦʜʞʫʻ ʚʝʨʙʫ ʧʨʫʪʦʚʠʜʥʫ. 

ɻʫʩʝʥʠʮʽ ʣʠʩʪʦʚʽʡʢʠ ʟʛʦʨʪʘʶʪʴ 

ʚʝʨʭʽʚʢʠ ʣʠʩʪʢʽʚ ʫ ʱʽʣʴʥʠʡ ʢʦʢʦʥ ʪʘ 

ʦʙôʾʜʘʶʪʴ ʚʝʨʭʽʚʢʫ ʧʘʛʦʥʘ. ʇʘʛʽʥ 

ʢʫʱʠʪʴʩʷ ʽ ʚʪʨʘʯʘʻ ʩʚʦʾ ʪʝʭʥʽʯʥʽ 

ʷʢʦʩʪʽ. ɼʦʨʦʩʣʘ ʦʩʦʙʠʥʘ - ʮʝ ʙʽʣʠʡ 

ʤʝʪʝʣʠʢ ʟ ʢʨʠʣʘʤʠ 44-55 ʤʤ ʫ 

ʨʦʟʤʘʭʫ. ʄʝʪʝʣʠʢʠ ʣʽʪʘʶʪʴ ʧʨʦʪʷʛʦʤ 

ʯʝʨʚʥʷ ʪʘ ʣʠʧʥʷ, ʧʦʪʽʤ ʚʽʜʢʣʘʜʘʶʪʴ 

ʷʡʮ̫ ʥʘ ʢʦʨʫ ʚʝʨʙʠ ʘʙʦ ʣʠʩʪʷ, 

ʧʨʠʯʦʤʫ, ʩʢʣʝʶʶʪʴ ʢʣʘʜʢʫ ʩʨʽʙʣʷʩʪʦ ʁ

 
ʈʠʩ. 3.5. ɺʝʨʙʦʚʠʡ ʰʦʚʢʦʧʨʷʜ-

ʣʠʩʪʦʚʽʡʢʘ (Earias chlorona L.) 
 

ʤʘʩʦʶ. ʋ ʮʴʦʤʫ ʩʪʘʥʽ ʷʡʮʷ ʟʠʤʫʶʪʴ. ɻʫʩʝʥʠʮʽ ʟʜʘʪʥʽ ʜʫʞʝ ʩʠʣʴʥʦ ʦʙôʾʩʪʠ 

ʚʝʨʙʦʚʽ ʣʠʩʪʷ, ʧʨʠʯʦʤʫ ʧʨʦʮʝʩ ʧʦʾʜʘʥʥʷ ʪʨʠʚʘʻ ʧʨʦʪʷʛʦʤ ʥʦʯʽ, ʘ ʚʜʝʥʴ 
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ʰʢʽʜʥʠʢʠ, ʷʢ ʥʽ ʚ ʯʦʤʫ ʥʝ ʙʫʚʘʣʦ, ʩʧʦʢʽʡʥʦ ʩʠʜʷʪʴ ʥʘ ʛʽʣʢʘʭ ʜʝʨʝʚʘ. 

ɿʘʣʷʣʴʢʦʚʫʚʘʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʩʝʨʝʜʠʥʽ ʩʢʨʽʧʣʝʥʠʭ ʧʘʚʫʪʠʥʦʚʠʤʠ ʥʠʪʢʘʤʠ 

ʜʝʢʽʣʴʢʦʭ ʣʠʩʪʢʽʚ ʟ ʚʝʨʭʽʚʢʠ ʧʘʛʦʥʘ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʘʛʽʥ ʚʪʨʘʯʘʻ ʩʚʦʾ 

ʪʝʭʥʦʣʦʛʽʯʥʽ ʷʢʦʩʪʽ. ʄʝʪʝʣʠʢʠ ʚʝʨʙʦʚʦʛʦ ʰʦʚʢʦʧʨʷʜʘ, ʟʙʠʨʘʶʯʠʩʴ ʫ ʚʝʣʠʢʽʡ 

ʢʽʣʴʢʦʩʪʽ, ʽʥʦʜʽ ʟʜʽʡʩʥʶʶʪʴ ʧʝʨʝʣʴʦʪʠ. ʗʢʱʦ ʛʫʩʝʥʠʮʽ ʥʘʧʘʜʘʶʪʴ ʥʘ ʤʦʣʦʜʝ 

ʜʝʨʝʚʦ, ʪʦ ʚʦʥʦ ʧʨʠʨʝʯʝʥʝ ʽ ʛʠʥʝ. ʋ ʚʝʨʙʦʚʦʛʦ ʰʦʚʢʦʧʨʷʜʘ ʻ ʽ ʚʦʨʦʛʠ. ʎʝ 

ʢʘʞʘʥʠ, ʧʘʨʘʟʠʪʥʽ ʤʫʭʠ, ʛʦʨʦʙʮʽ, ʢʦʤʘʭʠ-ʥʘʾʟʥʠʢʠ. 

ʇʦʧʝʣʠʮʷ ʚʝʨʙʦʚʘ ʟʚʠʯʘʡʥʘ 
(Aphis saliceti Kalt.). ʎʝʡ ʰʢʽʜʥʠʢ 

ʧʦʩʠʣʝʥʦ ʚʠʩʤʦʢʪʫʻ ʩʽʢ ʟ ʙʨʫʥʴʦʢ, 

ʣʠʩʪʷ, ʘ ʪʘʢʦʞ ʤʦʣʦʜʠʭ ʧʘʛʦʥʽʚ, ʱʦ 

ʥʝʤʠʥʫʯʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʦʧʘʜʘʥʥʷ 

ʣʠʩʪʷ, ʫʧʦʚʽʣʴʥʝʥʥʷ ʨʦʩʪʫ, ʘ ʚ ʜʝʷʢʠʭ 

ʚʠʧʘʜʢʘʭ ʽ ʜʦ ʧʦʚʥʦʛʦ ʚʽʜʤʠʨʘʥʥʷ 

ʜʝʨʝʚʘ (ʨʠʩ. 3.6.). ʊʘʢʝ ʯʘʩʪʦ ʙʫʚʘʻ ʟ 

ʤʦʣʦʜʠʤʠ ʜʝʨʝʚʮʷʤʠ, ʷʢʽ ʱʝ ʥʝ ʜʫʞʝ 

ʜʦʙʨʝ ʚʢʦʨʝʥʠʣʠʩʷ. ʇʦʧʝʣʠʮʷ 

ʧʦʩʝʣʷʻʪʴʩʷ ʥʘ ʚʝʨʭʽʚʢʦʚʽʡ ʯʘʩʪʠʥʽ 

ʣʠʩʪʷ,   ʟʘʚʜʷʢʠ   ʯʦʤʫ    ʣʠʩʪʢʠ  

 
ʈʠʩ. 3.6. ʇʦʧʝʣʠʮʷ ʚʝʨʙʦʚʘ ʟʚʠʯʘʡʥʘ  

Aphis saliceti Kalt.) 
 

ʜʝʬʦʨʤʫʶʪʴʩʷ ʽ ʩʢʨʫʯʫʶʪʴʩʷ. ʗʡʮʷ ʧʦʧʝʣʠʮʽ ʟʠʤʫʶʪʴ ʫ ʪʨʽʱʠʥʘʭ ʢʦʨʠ ʚʝʨʙʠ, ʚ 

ʧʘʛʦʥʘʭ. ʅʘʚʝʩʥʽ ʧʦʧʝʣʠʮʷ ʧʦʩʝʣʷʻʪʴʩʷ ʥʘ ʣʠʩʪʢʘʭ, ʧʘʛʦʥʘʭ ʽ ʧʦʯʠʥʘʻ 

ʭʘʨʯʫʚʘʪʠʩʷ ʾʭ ʩʦʢʦʤ. ʇʽʟʥʽʰʝ ʟôʷʚʣʷʶʪʴʩʷ ʢʨʠʣʘʪʽ ʦʩʦʙʠʥʠ ʧʦʧʝʣʠʮʽ. ɿʘ ʨʽʢ 

ʤʦʞʝ ʥʘʨʦʜʞʫʚʘʪʠʩʴ ʜʦ 10-ʪʠ ʧʦʢʦʣʽʥʴ ʧʦʧʝʣʠʮʽ. ɯ ʚ ʩʝʨʧʥʽ ʢʨʠʣʘʪʽ ʦʩʦʙʠʥʠ 

ʧʦʚʝʨʪʘʶʪʴʩʷ ʥʘ ʚʝʨʙʫ, ʱʦʙ ʚʽʜʢʣʘʩʪʠ ʷʡʮʷ ʚ ʢʦʨʽ ʜʣʷ ʟʠʤʽʚʣʽ. 

ɺʥʘʩʣʽʜʦʢ ʤʘʩʦʚʦʛʦ ʨʦʟʤʥʦʞʝʥʥʷ ʧʦʧʝʣʠʮʴ ʚʦʥʠ ʟʥʘʯʥʦ ʦʩʣʘʙʣʶʶʪʴ 

ʨʦʩʣʠʥʠ, ʧʨʠʛʥʽʯʫʶʪʴ ʾʭ ʨʽʩ. ʇʨʠ ʞʠʚʣʝʥʽ ʢʦʤʘʭʠ ʚʠʜʽʣʷʶʪʴ ʝʢʩʢʨʝʤʝʥʪʠ, ʥʘ 

ʷʢʠʭ ʧʦʩʝʣʷʶʪʴʩʷ ʩʘʞʢʦʚʽ ʛʨʠʙʠ, ʱʦ ʧʝʨʝʰʢʦʜʞʘʻ ʬʦʪʦʩʠʥʪʝʟʫ. 

ɺʝʨʙʦʚʘ ʛʦʨʥʦʩʪʘʻʚʘ ʤʽʣʴ 
(Yponomeuta rorellus Hbn.) 

ʪʨʘʧʣʷʻʪʴʩʷ ʧʦʚʩʶʜʥʦ. ʇʦʰʢʦʜʞʫʻ 

ʨʽʟʥʽ ʚʠʜʠ ʚʝʨʙʠ. ʄʝʪʝʣʠʢ ʟ ʨʦʟʤʘʭʦʤ 

ʢʨʠʣ 18 ï 20 ʤʤ; ʧʝʨʝʜʥʽ ʢʨʠʣʘ ʙʽʣʽ ʟ 

25 ï 30 ʯʦʨʥʠʤʠ ʢʨʘʧʢʘʤʠ, 

ʨʦʟʤʽʱʝʥʠʤʠ ʪʨʴʦʤʘ ʥʝʧʨʘʚʠʣʴʥʠʤʠ 

ʨʷʜʘʤʠ, ʚʝʨʭʽʚʢʘ ʢʨʠʣʘ ʪʝʤʥʦ-ʩʽʨʘ; 

ʟʘʜʥʽ ʢʨʠʣʘ ʩʽʨʽ, ʦʜʥʦʙʘʨʚʥʽ. ʗʡʮʝ 

ʨʦʟʤʽʨʦʤ 0,8 Ĭ 0,4 ʤʤ; ʩʚʽʪʣʦ-ʞʦʚʪʝ. 

ɻʫʩʝʥʠʮʷ ʜʦ 20 ʤʤ ʟʘʚʜʦʚʞʢʠ, ʪʝʤʥʦ-

ʩʽʨʘ, ʛʦʣʦʚʘ ʯʦʨʥʘ, ʧʦʪʠʣʠʯʥʠʡ ʽ 

ʘʥʘʣʴʥʠʡ ʱʠʪʢʠ ʯʦʨʥʦʙʫʨʽ (ʨʠʩ. 3.7.). 

ʃʷʣʝʯʢʘ - 9 - 11 ʤʤ, ʙʫʨʫʚʘʪʦ-

ʞʦʚʪʘ, ʛʦʣʦʚʘ, ʢʨʠʞʦʚʽ ʯʦʭʣʠʢʠ ʡ 

ʢʨʝʤʘʩʪʝʨ ʪʝʤʥʦ-ʙʫʨʽ, ʥʘ ʢʨʝʤʘʩʪʝʨʽ 

ʰʽʩʪʴ ʱʝʪʠʥʦʢ. 

 

 
ʈʠʩ. 3.7. ɺʝʨʙʦʚʘ ʛʦʨʥʦʩʪʘʻʚʘ ʤʽʣʴ 

(Yponomeuta rorellus Hbn.) 
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ɿʠʤʫʶʪʴ ʛʫʩʝʥʠʮʽ ʧʝʨʰʦʛʦ ʚʽʢʫ ʧʽʜ ʱʠʪʢʘʤʠ. ʋ ʜʨʫʛʽʡ ʧʦʣʦʚʠʥʽ ʢʚʽʪʥʷ 

ʚʠʭʦʜʷʪʴ ʟ ʧʽʜ ʱʠʪʢʘ ʽ ʚʛʨʠʟʘʶʪʴʩʷ ʚ ʧʘʨʝʥʭʽʤʫ ʣʠʩʪʢʽʚ. ʋ ʤʽʥʘʭ ʞʠʚʫʪʴ ʜʦ 

ʧʝʨʰʦʛʦ ʣʠʥʷʥʥʷ, 10 - 14 ʜʽʙ. ʇʽʩʣʷ ʚʠʭʦʜʫ ʟ ʤʽʥ ʛʨʫʧʘ ʛʫʩʝʥʠʮʴ ʫ ʢʽʣʴʢʘ 

ʜʝʩʷʪʢʽʚ ʦʩʦʙʠʥ ʦʙʧʣʫʪʫʻ 4 - 6 ʣʠʩʪʢʽʚ ʧʘʚʫʪʠʥʦʶ, ʧʽʜ ʷʢʦʶ ʨʦʟʧʦʯʠʥʘʻ 

ʞʠʚʣʝʥʥʷ. ɺʽʜ ʧʦʰʢʦʜʞʝʥʠʭ ʣʠʩʪʢʽʚ ʟʘʣʠʰʘʶʪʴʩʷ ʪʽʣʴʢʠ ʚʝʣʠʢʽ ʞʠʣʢʠ. ɺ ʤʽʨʫ 

ʨʦʩʪʫ ʛʫʩʝʥʠʮʽ ʧʝʨʝʧʦʚʟʘʶʪʴ ʜʦ ʦʩʥʦʚʠ ʛʽʣʢʠ, ʦʙʧʣʫʪʫʶʯʠ ʾʾ ʛʫʩʪʦʶ 

ʧʘʚʫʪʠʥʦʶ. ʋ ʨʘʟʽ ʤʘʩʦʚʦʛʦ ʨʦʟʤʥʦʞʝʥʥʷ ʰʢʽʜʥʠʢʘ ʥʝ ʪʽʣʴʢʠ ʛʽʣʢʠ, ʘ ʡ 

ʩʪʦʚʙʫʨʠ, ʽ ʨʦʩʣʠʥʥʽʩʪʴ, ʱʦ ʨʦʩʪʝ ʧʦʙʣʠʟʫ, ʙʫʚʘʶʪʴ ʦʙʧʣʝʪʝʥʽ ʧʘʚʫʪʠʥʦʶ. 

ɿʘʚʝʨʰʠʚʰʠ ʨʦʟʚʠʪʦʢ, ʷʢʠʡ ʪʨʠʚʘʻ 40 - 45 ʜʽʙ, ʛʫʩʝʥʠʮʽ ʩʧʦʚʟʘʶʪʴʩʷ ʙʣʠʞʯʝ ʜʦ 

ʩʪʦʚʙʫʨʘ ʜʝʨʝʚʘ ʜʣʷ ʟʘʣʷʣʴʢʦʚʫʚʘʥʥʷ. ʃʷʣʝʯʢʠ ʨʦʟʤʽʱʫʶʪʴʩʷ ʚʝʨʪʠʢʘʣʴʥʠʤʠ 

ʨʷʜʘʤʠ ʛʦʣʦʚʦʶ ʚʛʦʨʫ ʧʽʜ ʩʧʽʣʴʥʠʤ ʛʫʩʪʠʤ ʰʘʨʦʤ ʧʘʚʫʪʠʥʠ. ʏʝʨʝʟ 12 - 15 ʜʽʙ, 

ʥʘʧʨʠʢʽʥʮʽ ʯʝʨʚʥʷ ʧʦʯʠʥʘʻʪʴʩʷ ʣʽʪ ʤʝʪʝʣʠʢʽʚ, ʷʢʠʡ ʪʨʠʚʘʻ ʜʦ ʢʽʥʮʷ ʩʝʨʧʥʷ. 

ʄʝʪʝʣʠʢʠ ʜʦʜʘʪʢʦʚʦ ʥʝ ʞʠʚʣʷʪʴʩʷ. ʉʘʤʢʠ ʚʽʜʢʣʘʜʘʶʪʴ ʧʦ 20 - 30 ʷʻʮʴ ʢʫʧʢʘʤʠ 

ʥʘ ʛʣʘʜʝʥʴʢʫ ʢʦʨʫ ʤʦʣʦʜʠʭ ʛʽʣʦʢ ʧʦʙʣʠʟʫ ʙʨʫʥʴʦʢ. ʂʦʞʥʫ ʢʣʘʜʢʫ ʷʻʮʴ ʩʘʤʢʘ 

ʚʢʨʠʚʘʻ ʧʽʥʠʩʪʠʤʠ ʚʠʜʽʣʝʥʥʷʤʠ, ʱʦ ʟʘʩʪʠʛʘʶʪʴ ʫ ʚʠʛʣʷʜʽ ʚʠʜʦʚʞʝʥʦ-ʦʚʘʣʴʥʦʛʦ 

ʱʠʪʢʘ (5 ï 8 ʤʤ). 
ʉʧʦʯʘʪʢʫ ʱʠʪʦʢ ʞʦʚʪʫʚʘʪʦ-ʟʝʣʝʥʠʡ, ʟ ʯʘʩʦʤ ʩʪʘʻ ʪʝʤʥʦ-ʩʽʨʠʤ, ʧʽʜ ʢʦʣʽʨ 

ʢʦʨʠ. ʏʝʨʝʟ 15 ï 20 ʜʽʙ ʚʽʜʨʦʜʞʫʶʪʴʩʷ ʛʫʩʝʥʠʮʽ ʡ ʟʘʣʠʰʘʶʪʴʩʷ ʧʽʜ ʱʠʪʢʦʤ ʜʦ 
ʚʝʩʥʠ ʥʘʩʪʫʧʥʦʛʦ ʨʦʢʫ. ɿʘ ʨʽʢ ʨʦʟʚʠʚʘʻʪʴʩʷ ʦʜʥʘ ʛʝʥʝʨʘʮʽʷ. 

ʅʘʡʙʽʣʴʰʠʡ ʚʧʣʠʚ ʥʘ ʟʥʠʞʝʥʥʷ ʯʠʩʝʣʴʥʦʩʪʽ ʚʝʨʙʦʚʦʾ ʛʦʨʥʦʩʪʘʻʚʦʾ ʤʦʣʽ 
ʯʠʥʷʪʴ ʢʦʤʘʭʠ ʧʘʨʘʟʠʪʠ, ʱʦ ʥʘʣʽʯʫʶʪʴ ʙʣʠʟʴʢʦ ʩʪʘ ʚʠʜʽʚ, ʽ ʭʚʦʨʦʙʠ. 

ɯʟ ʷʡʮʝʛʫʩʝʥʠʯʥʠʭ ʧʘʨʘʟʠʪʽʚ ʩʣʽʜ ʚʠʜʽʣʠʪʠ ʭʘʣʴʮʠʜ - Ageniaspis fuscicollis 
Dalm., Copidosoma flagellare Dalm., ʽʭʥʝʚʤʦʥʽʜʘ ð Angitia armillata Grav., 
ʙʨʘʢʦʥʽʜʘ ð Ascogaster guadridentata Wesm. ʪʘ ʽʥ. ɻʫʩʝʥʠʮʴ ʤʦʣʽ ʘʢʪʠʚʥʦ 
ʟʘʨʘʞʘʶʪʴ ʤʫʭʠ ʪʘʭʽʥʠ: Sarcophaga evenymella Bche., Bessa selesta Meig., B. 
parallela Mg., Diadegma armillata Grav. ʪʘ ʽʥ. 

ʅʘ ʣʷʣʝʯʢʘʭ ʧʘʨʘʟʠʪʫʶʪʴ ʭʘʣʴʮʠʜʠ - Habrocytus dispar Curtis, 
Monodentomerus aereus Walk. ʪʘ ʽʥ. ɿʥʘʯʥʘ ʟʘʛʠʙʝʣʴ ʛʫʩʝʥʠʮʴ ʤʦʣʽ 
ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʫ ʨʦʢʠ ʟ ʧʽʜʚʠʱʝʥʦʶ ʚʦʣʦʛʽʩʪʶ ʚʥʘʩʣʽʜʦʢ ʫʨʘʞʝʥʥʷ ʛʨʠʙʦʤ 
Beauveria bassiana Vuill. 

ʑʠʪʽʚʢʘ ʚʝʨʙʦʚʘ (Chionaspis 

salicis L.) ɼʫʞʝ ʧʦʰʠʨʝʥʠʡ ʰʢʽʜʥʠʢ. 

ɿʠʤʫʻ ʥʘ ʢʦʨʽ ʰʪʘʤʙʽʚ, ʩʢʝʣʝʪʥʠʭ 

ʛʽʣʦʢ ʫ ʩʪʘʜʽʾ ʷʡʮʷ ʧʽʜ ʱʠʪʢʦʤ. ʋ 

ʪʨʘʚʥʽ ʥʘʩʪʫʧʥʦʛʦ ʨʦʢʫ ʟ ʷʻʮʴ 

ʟôʷʚʣʷʶʪʴʩʷ ʣʠʯʠʥʢʠ ʽ ʨʦʟʧʦʚʟʘʶʪʴʩʷ 

ʥʘ ʥʦʚʽ ʤʦʣʦʜʽ ʛʽʣʢʠ. ɿ ʣʠʥ ʦʯʥʠʭ 

ʰʢʽʨʦʢ ʣʠʯʠʥʦʢ ʫʪʚʦʨʶʶʪʴʩʷ ʱʠʪʢʠ, 

ʧʽʜ ʷʢʠʤʠ ʞʠʚʫʪʴ ʣʠʯʠʥʢʠ ʜʦ 

ʜʦʨʦʩʣʦʾ ʩʪʘʜʽʾ. ʋ ʢʽʥʮʽ ʣʠʧʥʷ ï ʥʘ 

ʧʦʯʘʪʢʫ ʩʝʨʧʥʷ ʩʘʤʢʠ ʟʘʢʽʥʯʫʶʪʴ 

ʩʚʽʡ ʨʦʟʚʠʪʦʢ ʽ ʫ ʚʝʨʝʩʥʽ ʚʽʜʢʣʘʜʘʶʪʴ 

ʷʡʮʷ ʧʽʜ ʱʠʪʢʦʤ. ʆʜʥʘ ʩʘʤʢʘ 

ʚʽʜʢʣʘʜʘʻ 40-120 ʷʻʮʴ. ɿʘʩʝʣʝʥʥʷ 

ʰʢʽʜʥʠʢʦʤ ʧʘʛʦʥʽʚ ʪʘ ʤʦʣʦʜʠʭ ʛʽʣʦʢ 

ʧʨʠʛʥʽʯʫʻ ʾʭ ʨʽʩʪ, ʢʦʨʘ ʥʘ ʰʪʘʤʙʘʭ ʽ  

 

 
 

ʈʠʩ 3.8. ʑʠʪʽʚʢʘ ʚʝʨʙʦʚʘ(Chionaspis salicis L.) 
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ʛʽʣʢʘʭ ʨʦʟʪʨʽʩʢʫʻʪʴʩʷ,  ʚʩʠʭʘʶʪʴ  ʦʢʨʝʤʽ ʛʽʣʢʠ, ʘ ʧʨʠ ʟʥʘʯʥʦʤʫ ʟʘʩʝʣʝʥʽ ï ʮʽʣʽ 

ʜʝʨʝʚʘ ʽ ʢʫʱʽ. 

ɺʝʨʙʦʚʘ ʛʘʣʠʮʷ ʨʽʟʥʦʜʦʤʥʘ ï ʜʨʽʙʥʘ ʢʦʤʘʭʘ (ʜʦ 5 ʤʤ ʟʘʚʜʦʚʞʢʠ), ʤʘʻ 

ʚʠʛʣʷʜ ʢʦʤʘʨʘ. ɿôʷʚʣʷʶʪʴʩʷ ʽʤʘʛʦ ʧʽʜ ʯʘʩ ʮʚʽʪʽʥʥʷ ʚʝʨʙʠ. ɺʝʨʝʪʝʥʦʧʦʜʽʙʥʽ 

ʣʠʯʠʥʢʠ ʞʠʚʫʪʴ ʫ ʪʢʘʥʠʥʘʭ ʩʫʮʚʽʪʴ, ʩʧʨʠʯʠʥʷʶʯʠ ʾʭ ʜʝʬʦʨʤʘʮʽʶ. 

ɺʠʨʽʟʘʥʥʷ ʽ ʩʧʘʣʶʚʘʥʥʷ ʛʘʣ ʜʦ ʮʚʽʪʽʥʥʷ ʚʝʨʙʠ ʻ ʝʬʝʢʪʠʚʥʠʤ ʟʘʭʦʜʦʤ 

ʟʘʭʠʩʪʫ ʨʦʩʣʠʥ ʚʽʜ ʟʘʩʝʣʝʥʥʷ ʮʠʤ ʰʢʽʜʥʠʢʦʤ (ʨʠʩ. 3.8.). 
 

3.4. ɿʘʭʦʜʠ ʟʘʭʠʩʪʫ ʧʣʘʥʪʘʮʽʡ ʚʝʨʙʠ ʚʽʜ ʰʢʽʜʥʠʢʽʚ. 
 

ʆʩʦʙʣʠʚʦ ʥʝʙʝʟʧʝʯʥʠʤʠ ʜʣʷ ʢʦʨʝʥʝʚʦʾ ʩʠʩʪʝʤʠ ʚʝʨʙʠ ʻ ˇʨʫʥʪʦʚʽ 

ʰʢʽʜʥʠʢʠ - ʣʠʯʠʥʢʠ ʪʨʘʚʥʝʚʦʛʦ (Melolontha melolonta L.) ʪʘ ʯʝʨʚʥʝʚʦʛʦ 
(ɸmphimallon solstitalis L.) ʭʨʫʱʽʚ, ʷʢʽ ʥʘʥʦʩʷʪʴ ʟʥʘʯʥʠʭ ʧʦʰʢʦʜʞʝʥʴ ʾʭ 

ʧʦʩʘʜʢʦʚʦʤʫ ʤʘʪʝʨʽʘʣʫ. ʇʽʩʣʷ ʩʘʜ̔ʥʥʷ ʞʠʚʮʽʚ ʪʘ ʾʭ ʫʢʦʨʽʥʝʥʥʷ ʚʦʥʠ ʛʨʫʙʦ 

ʦʙôʾʜʘʶʪʴ ʢʦʨʝʥʝʚʫ ʩʠʩʪʝʤʫ, ʱʦ ʚ ʩʚʦʶ ʯʝʨʛʫ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʦʩʣʘʙʣʝʥʥʷ 

ʤʦʣʦʜʠʭ ʨʦʩʣʠʥ, ʚʽʜʩʪʘʚʘʥʥʷ ʾʭ ʚ ʨʦʩʪʽ ʪʘ ʨʦʟʚʠʪʢʫ ʧʦʨʽʚʥʷʥʦ ʟ 

ʥʝʧʦʰʢʦʜʞʝʥʠʤʠ, ʘʙʦ ʧʦʚʥʦʾ ʟʘʛʠʙʝʣʽ. ɺʽʜʪʘʢ, ʷʢ ʥʘʩʣʽʜʦʢ, ʛʫʩʪʦʪʘ ʨʦʩʣʠʥ 

ʟʤʝʥʰʫʻʪʴʩʷ. ʂʦʥʪʨʦʣʴ ʯʠʩʝʣʴʥʦʩʪʽ ʮʠʭ ʬʽʪʦʬʘʛʽʚ ʫʩʢʣʘʜʥʝʥʠʡ, ʦʩʢʽʣʴʢʠ ʪʽ, ʱʦ 

ʟʥʘʭʦʜʷʪʴʩʷ ʚ ˇʨʫʥʪʽ, ʟʠʤʫʶʪʴ ʪʘʤ, ʽ ʚʠʭʦʜʷʪʴ ʟ ʜʽʘʧʘʫʟʠ ʧʽʩʣʷ ʩʘʜ̔ʥʥʷ ʞʠʚʮʽʚ 

ʚʝʨʙʠ ʚ ˇʨʫʥʪ. ɺʦʥʠ ʽʥʪʝʥʩʠʚʥʦ ʞʠʚʣʷʪʴʩʷ ʤʦʣʦʜʠʤʠ ʢʦʨʽʥʮʷʤʠ, ʱʦ 

ʟʜʝʙʽʣʴʰʦʛʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʥʝʛʘʪʠʚʥʠʭ ʥʘʩʣʽʜʢʽʚ. 

ʆʜʥʠʤ ʽʟ ʝʬʝʢʪʠʚʥʠʭ ʩʧʦʩʦʙʽʚ ʢʦʥʪʨʦʣʶ ʯʠʩʝʣʴʥʦʩʪʽ ʮʠʭ ʰʢʽʜʥʠʢʽʚ ʻ 

ʟʘʤʦʯʫʚʘʥʥʷ ʞʠʚʮʽʚ ʫ ʨʦʟʯʠʥʽ ʽʥʩʝʢʪʠʮʠʜʽʚ. 

ʇʝʨʝʜ ʩʘʜ̔ʥʥʷʤ ʞʠʚʮʽʚ ʚʝʨʙʠ ʧʨʦʚʦʜʷʪʴ ʟʘʤʦʯʫʚʘʥʥʷ ʾʭ ʫ ʨʦʟʯʠʥʘʭ 

ʽʥʩʝʢʪʠʮʠʜʽʚ ʩʠʩʪʝʤʥʦʾ ʜʽʾ ʟ ʨʽʟʥʠʤʠ ʘʢʪʠʚʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ (ʽʤʽʜʘʢʣʦʧʨʽʜ, 

ʪʽʘʤʝʪʦʢʩʘʤ ʘʙʦ ʢʣʦʪʽʘʥʽʜʠʥ) ʧʨʦʪʷʛʦʤ ʦʜʥʦʾ ʜʦʙʠ (24 ʛʦʜʠʥʠ) ʜʦ ʾʭ ʩʘʜʽʥʥʷ ʚ 

ˇʨʫʥʪ.  

ʎʝ ʜʦʟʚʦʣʷʻ ʟʙʝʨʝʛʪʠ ʧʦʪʨʽʙʥʫ ʛʫʩʪʦʪʫ ʩʪʦʷʥʥʷ ʨʦʩʣʠʥ ʮʠʭ ʢʫʣʴʪʫʨ ʟʘ 

ʟʥʘʯʥʦʾ ʯʠʩʝʣʴʥʦʩʪʽ ʣʠʯʠʥʦʢ ʩʪʘʨʰʠʭ ʚʽʢʽʚ ʪʨʘʚʥʝʚʦʛʦ ʪʘ ʯʝʨʚʥʝʚʦʛʦ ʭʨʫʱʽʚ. 

ʇʨʠ ʟʘʤʦʯʫʚʘʥʥʽ ʞʠʚʮʽʚ ʚʝʨʙʠ ʚ ʨʦʟʯʠʥʘʭ ʽʥʩʝʢʪʠʮʠʜʽʚ ʩʠʩʪʝʤʥʦʾ ʜʽʾ 

ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʟʘʭʠʩʪ ʢʦʨʝʥʝʚʦʾ ʩʠʩʪʝʤʠ ʮʠʭ ʨʦʩʣʠʥ ʚʽʜ ʣʠʯʠʥʦʢ ʭʨʫʱʽʚ ʟʘ 

ʨʘʭʫʥʦʢ ʩʪʚʦʨʝʥʥʷ ʟʘʭʠʩʥʦʾ ʟʦʥʠ ʙʽʣʷ ʞʠʚʮʽʚ ʧʽʩʣʷ ʾʭ ʩʘʜ̔ʥʥʷ ʚ ̌ʨʫʥʪ, ʘ ʪʘʢʦʞ 

ʧʨʦʥʠʢʥʝʥʥʷ ʽʥʩʝʢʪʠʮʠʜʽʚ ʫ ʢʦʨʝʥʝʚʫ ʩʠʩʪʝʤʫ ʽ ʟʙʝʨʝʞʝʥʥʷ ʧʝʚʥʦʾ ʾʭ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʫ ʢʦʨʽʥʮʷʭ ʫʧʨʦʜʦʚʞ ʧʝʨʽʦʜʫ 30 ʽ ʙʽʣʴʰʝ ʜʥʽʚ. 

ɼʣʷ ʟʘʭʠʩʪʫ ʚʝʨʙʠ ʚʽʜ ʱʠʪʽʚʢʠ ʧʨʦʚʦʜʷʪʴ ʨʘʥʥʴʦʚʝʩʥʷʥʫ ʦʙʨʦʙʢʫ 

ʽʥʩʝʢʪʠʮʠʜʘʤʠ ʧʦ ʩʧʣʷʯʠʭ ʙʨʫʥʴʢʘʭ, ʧʦʚʪʦʨʥʦ ï ʦʜʨʘʟʫ ʧʽʩʣʷ ʧʦʷʚʠ ʣʠʯʠʥʦʢ 

(ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʧʦʷʚʦʶ ʣʠʯʠʥʦʢ ʧʦʪʨʽʙʥʦ ʧʨʦʚʦʜʠʪʠ ʟ ʢʚʽʪʥʷ ʜʦ ʪʨʘʚʥʷ) 

ʨʝʢʦʤʝʥʜʦʚʘʥʠʤʠ ʽʥʩʝʢʪʠʮʠʜʘʤʠ ʜʣʷ ʙʘʛʘʪʦʨʽʯʥʠʭ ʥʘʩʘʜʞʝʥʴ. 

ʋ ʨʦʢʠ ʤʘʩʦʚʠʭ ʨʦʟʤʥʦʞʝʥʴ ʚʝʨʙʦʚʦʾ ʛʦʨʥʦʩʪʘʻʚʦʾ ʤʦʣʽ ʫ ʧʝʨʽʦʜ ʚʠʭʦʜʫ 

ʛʫʩʝʥʠʮʴ ʽʟ ʤʽʥ - ʦʙʨʦʙʢʘ ʽʥʩʝʢʪʠʮʠʜʘʤʠ ʘʙʦ ʙʽʦʧʨʝʧʘʨʘʪʘʤʠ. ʅʘʩʘʜʞʝʥʥʷ, 

ʨʦʟʤʽʱʝʥʽ ʚ ʟʘʧʣʘʚʘʭ ʧʦʙʣʠʟʫ ʨʽʯʦʢ ʽ ʦʟʝʨ, ʥʝʦʙʭʽʜʥʦ ʦʙʨʦʙʣʷʪʠ ʪʽʣʴʢʠ 

ʙʽʦʧʨʝʧʘʨʘʪʘʤʠ. 

ʂʦʥʪʨʦʣʴ ʯʠʩʝʣʴʥʦʩʪʽ ʣʠʩʪʦʛʨʠʟʫʯʠʭ ʰʢʽʜʥʠʢʽʚ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʦʙʧʨʠʩʢʫʚʘʥʴ ʥʘʩʘʜʞʝʥʴ ʚʝʨʙʠ ʽʥʩʝʢʪʠʮʠʜʘʤʠ. ɿʦʢʨʝʤʘ, ʫ 

ʚʠʨʦʙʥʠʯʠʭ ʥʘʩʘʜʞʝʥʥʷʭ ʮʽʻʾ ʙʽʦʝʥʝʨʛʝʪʠʯʥʦʾ ʢʫʣʴʪʫʨʠ ʟʘ ʚʠʷʚʣʝʥʥʷ ʟʥʘʯʥʦʾ 
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ʱʽʣʴʥʦʩʪʽ ʧʦʧʫʣʷʮʽʾ ʬʽʪʦʬʘʛʽʚ, ʧʨʦʚʦʜʷʪʴ ʦʙʧʨʠʩʢʫʚʘʥʥʷ ʨʦʩʣʠʥ ʽʥʩʝʢʪʠʮʠʜʘʤʠ 

ʫ ʨʝʢʦʤʝʥʜʦʚʘʥʠʭ ʜʣʷ ʙʘʛʘʪʦʨʽʯʥʠʭ ʥʘʩʘʜʞʝʥʴ ʥʦʨʤʘʭ ʚʠʪʨʘʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʘʚʽʘʮʽʾ. ʇʨʦʪʠ ʧʘʚʫʪʠʥʥʦʛʦ ʢʣʽʱʘ ʟʘʩʪʦʩʦʚʫʶʪʴ ʨʝʢʦʤʝʥʜʦʚʘʥʽ ʧʨʝʧʘʨʘʪʠ 

ʘʢʘʨʠʮʠʜʥʦʾ ʜʽʾ ʜʣʷ ʜʝʨʝʚôʷʥʠʩʪʠʭ ʨʦʩʣʠʥ. 
 

3.5. ʍʚʦʨʦʙʠ 
 

ʈʦʩʣʠʥʠ ʙʽʦʝʥʝʨʛʝʪʠʯʥʦʾ ʚʝʨʙʠ ʤʦʞʫʪʴ ʫʨʘʞʫʚʘʪʠʩʴ ʙʫʨʠʤ ʽ ʯʦʨʥʠʤ 

ʮʠʪʦʩʧʦʨʦʟʦʤ, ʽʨʞʝʶ ʣʠʩʪʢʽʚ ʪʘ ʽʥ. 
 

ɯʨʞʘ ʣʠʩʪʷ ʚʝʨʙʠ. ʍʚʦʨʦʙʫ 

ʚʠʢʣʠʢʘʶʪʴ ʧʘʨʘʟʠʪʠʯʥʽ ʽʨʞʘʯʠʩʪʽ 

ʛʨʠʙʠ ʟ ʨʦʜʫ Melampsora. 

ʇʨʦʤʽʞʥʠʤʠ ʛʦʩʧʦʜʘʨʷʤʠ ʽʨʞʽ ʻ 

ʩʦʩʥʘ, ʤʦʜʨʠʥʘ, ʨʽʟʥʽ ʚʠʜʠ ʮʠʙʫʣʽ, 

ʯʠʩʪʦʪʽʣ ʪʦʱʦ. ʍʚʦʨʦʙʦʶ 

ʫʨʘʞʫʶʪʴʩʷ ʣʠʩʪʢʠ, ʘ ʚ ʦʢʨʝʤʠʭ 

ʚʠʧʘʜʢʘʭ ï ʽ ʤʦʣʦʜʽ ʚʝʨʭʽʚʢʦʚʽ 

ʧʘʛʦʥʠ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ  

ʧʝʨʝʜʯʘʩʥʦʛʦ ʾʭ ʦʧʘʜʘʥʥʷ, ʘ ʟʛʦʜʦʤ ʽ 

ʜʦ ʟʘʛʠʙʝʣʽ ʨʦʩʣʠʥ (ʨʠʩ. 3.9.). 

ɯʨʞʘ ʦʩʦʙʣʠʚʦ ʥʝʙʝʟʧʝʯʥʘ ʜʣʷ 

ʤʦʣʦʜʠʭ ʥʘʩʘʜʞʝʥʴ ʟ ʥʠʟʴʢʠʤ 

ʨʦʟʪʘʰʫʚʘʥʥʷʤ ʢʨʦʥ. ʇʝʨʰʽ ʦʟʥʘʢʠ 

ʭʚʦʨʦʙʠ ʤʦʞʥʘ ʩʧʦʩʪʝʨʽʛʘʪʠ ʚ ʢʽʥʮʽ 

ʯʝʨʚʥʷ ʥʘ ʧʦʯʘʪʢʫ ʣʠʧʥʷ, ʢʦʣʠ ʥʘ 

ʣʠʩʪʢʘʭ ʟôʷʚʣʷʶʪʴʩʷ ʞʦʚʪʦ-ʦʨʘʥʞʝʚʽ 

ʧʣʷʤʠ (ʫʨʝʜʽʦʩʦʨʫʩʠ), ʟ ʷʢʠʭ 

ʚʠʩʠʧʘʶʪʴʩʷ ʩʧʦʨʠ ʫ ʚʠʛʣʷʜʽ 

ʧʦʨʦʰʢʫ. ɺʦʩʝʥʠ ʥʘ ʣʠʩʪʢʘʭ 

ʟôʷʚʣʷʶʪʴʩʷ ʪʘʢʦʞ ʪʝʤʥʽ ʧʣʷʤʠ ï 

ʪʝʣʽʦʩʦʨʫʩʠ. 

 

 
ʈʠʩ. 3.9. ɯʨʞʘ ʣʠʩʪʢʽʚ ʚʝʨʙʠ 

 

ʋʨʘʞʝʥʥʷ ʽʨʞʝʶ, ʱʦ ʩʠʩʪʝʤʘʪʠʯʥʦ ʧʦʚʪʦʨʶʻʪʴʩʷ ʧʨʦʪʷʛʦʤ ʜʝʢʽʣʴʢʦʭ 

ʨʦʢʽʚ, ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʩʠʣʴʥʦʛʦ ʦʩʣʘʙʣʝʥʥʷ ʤʦʣʦʜʠʭ ʜʝʨʝʚ ʚʝʨʙʠ. ʇʝʨʚʠʥʥʠʤ 

ʜʞʝʨʝʣʦʤ ʽʥʬʝʢʮʽʾ ʚ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʙʫʚʘʶʪʴ ʤʦʜʨʠʥʦʚʽ ʽ ʩʦʩʥʦʚʽ 

ʥʘʩʘʜʞʝʥʥʷ. 

 

ɹʫʨʠʡ ʮʠʪʦʩʧʦʨʦʟ ï ʟʙʫʜʥʠʢ 

ʛʨʠʙ (Cytospora chrysosperma (Rers.) 

Fr.) - ʫʨʘʞʫʻ ʢʦʨʫ ʧʘʛʦʥʽʚ, ʧʦʚʦʣʽ 

ʨʦʟʧʦʚʩʶʜʞʫʶʯʠʩʴ ʚ ʥʽʡ ʜʦ ʣʫʙʫ. 

ɿʦʚʥʽʰʥʷ ʯʘʩʪʠʥʘ ʢʦʨʠ 

ʟʘʙʘʨʚʣʶʻʪʴʩʷ ʚ ʯʝʨʚʦʥʦ-ʙʫʨʠʡ ʢʦʣʽʨ 

(ʨʠʩ. 3.10.). 

 
ʈʠʩ. 3.10. ɹʫʨʠʡ ʮʠʪʦʩʧʦʨʦʟ  
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ʏʦʨʥʠʡ ʮʠʪʦʩʧʦʨʦʟ ï ʟʙʫʜʥʠʢ 

ï ʛʨʠʙ (Cytospora foetidae Vl. et. Rr.) - 

ʫʨʘʞʫʻ ʩʪʦʚʙʫʨʠ ʽ ʧʘʛʦʥʠ ʚʝʨʙʠ. 

ʂʨʦʥʘ ʽ ʟʦʚʥʽʰʥʽ ʰʘʨʠ ʟʘʙʦʣʦʥʽ 

ʟʘʙʘʨʚʣʶʶʪʴʩʷ ʚ ʟʝʣʝʥʦ-ʙʫʨʠʡ ʢʦʣʽʨ. 

ɿʦʚʥʽ ʢʦʣʽʨ ʢʦʨʠ ʟʤʽʥʶʻʪʴʩʷ ʥʝʯʘʩʪʦ. 

ɼʞʝʨʝʣʘʤʠ ʽʥʬʝʢʮʽʾ ʻ ʫʨʘʞʝʥʽ ʜʝʨʝʚʘ 

(ʨʠʩ. 3.11.). 
 

ʈʠʩ. 3.11. ʏʦʨʥʠʡ ʮʠʪʦʩʧʦʨʦʟ 

 

ɿʘʨʘʞʝʥʥʷ ʟʜʽʡʩʥʶʻʪʴʩʷ ʩʧʦʨʘʤʠ, ʷʢʽ ʨʦʟʧʦʚʩʶʜʞʫʶʪʴʩʷ ʜʦʱʝʤ, ʚʽʪʨʦʤ, 

ʢʦʤʘʭʘʤʠ ʪʘ ʩʘʜʠʚʥʠʤ ʤʘʪʝʨʽʘʣʦʤ. ʉʧʦʨʠ, ʱʦ ʚʠʭʦʜʷʪʴ ʟ ʧʽʢʥʽʜ ʫ ʚʠʛʣʷʜʽ 

ʦʨʘʥʞʝʚʦ-ʯʝʨʚʦʥʠʭ ʢʨʘʧʝʣʴ ʘʙʦ ʜʞʛʫʪʠʢʽʚ, ʤʘʩʦʚʦ ʫʪʚʦʨʶʶʪʴʩʷ ʥʘʚʝʩʥʽ 

(ʪʨʘʚʝʥʴ ï ʧʦʯʘʪʦʢ ʯʝʨʚʥʷ) ʽ ʚʦʩʝʥʠ (ʢʽʥʝʮʴ ʩʝʨʧʥʷ ï ʚʝʨʝʩʝʥʴ). 

ɿʘ ʦʩʽʥʥʴʦʛʦ ʟʘʨʘʞʝʥʥʷ ʜʝʨʝʚʘ ʫʨʘʞʫʶʪʴʩʷ ʩʠʣʴʥʽʰʝ, ʥʽʞ ʧʨʠ ʚʝʩʥʷʥʦʤʫ, 

ʦʩʢʽʣʴʢʠ ʥʠʟʴʢʽ ʪʝʤʧʝʨʘʪʫʨʠ ʩʧʨʠʷʪʣʠʚʽʰʽ ʜʣʷ ʨʦʟʚʠʪʢʫ ʟʙʫʜʥʠʢʘ. ɺʦʨʦʛʘʤʠ 

ʽʥʬʝʢʮʽʾ ʥʘ ʤʘʪʦʯʥʠʭ ʧʣʘʥʪʘʮʽʷʭ ʽ ʰʢʽʣʢʘʭ ʻ ʜʦʚʛʽ ʧʝʥʴʢʠ, ʱʦ ʟʘʣʠʰʘʶʪʴʩʷ ʧʨʠ 

ʦʙʨʽʟʘʥʥʽ ʞʠʚʮʽʚ, ʤʝʭʘʥʽʯʥʽ ʧʦʰʢʦʜʞʝʥʥʷ ʧʨʠ ʜʦʛʣʷʜʽ, ʤʦʨʦʟʦʙʽʡʥʽ ʪʨʽʱʠʥʠ 

ʪʦʱʦ. ɼʣʷ ʭʚʦʨʦʙʠ ʭʘʨʘʢʪʝʨʥʠʡ ʧʨʠʭʦʚʘʥʠʡ ʧʝʨʽʦʜ ʧʨʦʪʷʛʦʤ ʧʝʨʰʦʛʦ ʨʦʢʫ 

ʫʨʘʞʝʥʥʷ, ʱʦ ʩʧʨʠʷʻ ʧʝʨʝʥʝʩʝʥʥʶ ʽʥʬʝʢʮʽʾ ʥʘ ʥʦʚʽ ʧʣʦʱʽ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ 

ʧʨʠʭʦʚʘʥʦ ʟʘʨʘʞʝʥʠʭ ʧʘʛʦʥʽʚ. 

ʉʪʽʡʢʽʩʪʴ ʦʢʨʝʤʠʭ ʚʠʜʽʚ ʽ ʬʦʨʤ ʚʝʨʙʠ  ʟʘʣʝʞʠʪʴ ʚʽʜ ʫʤʦʚ ʾʭ ʟʨʦʩʪʘʥʥʷ. 

ɻʨʠʙ ʨʦʟʚʠʚʘʻʪʴʩʷ ʘʢʪʠʚʥʽʰʝ, ʷʢʱʦ ʞʠʚʮʽ ʙʫʣʠ ʧʽʜʩʫʰʝʥʽ ʧʨʠ ʟʙʝʨʽʛʘʥʥʽ, ʘʙʦ 

ʧʦʩʘʜʞʝʥʽ ʫ ʩʫʭʠʡ ʯʠ ʭʦʣʦʜʥʠʡ ˇʨʫʥʪ. 

 

3.6. ɿʘʭʦʜʠ ʟʘʭʠʩʪʫ ʧʣʘʥʪʘʮʽʡ ʚʝʨʙʠ ʚʽʜ ʭʚʦʨʦʙ 

 

ʆʩʥʦʚʥʠʤ ʟʘʩʦʙʦʤ ʧʨʦʬʽʣʘʢʪʠʢʠ ʭʚʦʨʦʙ ʝʥʝʨʛʝʪʠʯʥʦʾ ʚʝʨʙʠ ʻ ʧʽʜʙʽʨ 

ʚʠʜʽʚ ʽ ʩʦʨʪʽʚ ʟ ʽʥʪʝʥʩʠʚʥʠʤ ʨʦʩʪʦʤ ʽ ʚʠʩʦʢʦʶ ʩʪʽʡʢʽʩʪʶ ʜʦ ʟʙʫʜʥʠʢʽʚ.  

ɿʘ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʮʽʻʾ ʢʫʣʴʪʫʨʠ ʧʦʪʨʽʙʥʦ ʚʨʘʭʦʚʫʚʘʪʠ, ʱʦ ʚʝʨʙʠ ʟ ʧʽʜʨʦʜʫ 

Salix ʯʘʩʪʽʰʝ ʫʨʘʞʫʶʪʴʩʷ ʙʫʨʦʶ ʽʨʞʝʶ, ʘ ʚʠʜʠ ʧʽʜʨʦʜʫ Vetrix - ʞʦʚʪʦʶ ʽʨʞʝʶ ʽ 

ʙʦʨʦʰʥʠʩʪʦʶ ʨʦʩʦʶ. ʅʝ ʜʦʧʫʩʢʘʪʠ ʨʦʟʪʘʰʫʚʘʥʥʷ ʚʝʨʙʠ ʧʦʨʷʜ ʟ ʥʘʩʘʜʞʝʥʥʷʤʠ 

ʩʦʩʥʠ ʽ ʤʦʜʨʠʥʠ. 

ɿʘʛʦʪʽʚʣʶ ʧʘʛʦʥʽʚ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʧʨʦʚʦʜʠʪʠ ʨʘʥʦ ʥʘʚʝʩʥʽ ʚ ʨʽʢ ʩʘʜʽʥʥʷ ʽʟ 

ʟʜʦʨʦʚʠʭ ʤʘʪʦʯʥʠʭ ʢʫʱʽʚ. ʇʨʠ ʥʘʨʽʟʘʥʥʽ ʞʠʚʮʽʚ  ʥʠʞʥʽ ʯʘʩʪʠʥʠ ʧʘʛʦʥʽʚ 

ʟʥʠʱʫʶʪʴ, ʦʩʢʽʣʴʢʠ ʚʦʥʠ ʤʦʞʫʪʴ  ʤʽʩʪʠʪʠ ʟʥʘʯʥʠʡ ʟʘʧʘʩ ʧʨʠʭʦʚʘʥʦʾ ʽʥʬʝʢʮʽʾ 

ʮʠʪʦʩʧʦʨʦʟʫ. ʉʣʽʜ ʧʨʦʚʦʜʠʪʠ ʧʝʨʝʜʩʘʜʠʣʴʥʫ ʭʽʤʽʯʥʫ ʦʙʨʦʙʢʫ ʞʠʚʮʽʚ. ɼʣʷ 

ʮʴʦʛʦ ʥʘʨʽʟʘʥʽ ʞʠʚʮʽ ʟʘʤʦʯʫʶʪʴ ʧʨʦʪʷʛʦʤ ʜʦʙʠ ʫ ʩʫʩʧʝʥʟʽʾ ʧʨʦʪʨʫʡʥʠʢʽʚ ʽ 

ʩʘʜʞʘʁ ʪʴ ʾʭ ʙʝʟ ʧʨʦʤʠʚʘʥʥʷ. 

ʄʦʞʣʠʚʝ ʧʨʦʚʝʜʝʥʥʷ ʚʝʩʥʷʥʦʛʦ ʘʙʦ ʧʽʟʥʴʦʦʩʽʥʥʴʦʛʦ ʦʙʧʨʠʩʢʫʚʘʥʥʷ 

ʰʢʽʣʦʢ ʽ ʤʦʣʦʜʠʭ ʢʫʣʴʪʫʨ ʫ ʩʠʣʴʥʠʭ ʚʦʛʥʠʱʘʭ ʮʠʪʦʩʧʦʨʦʟʫ ʬʫʥʛʽʮʠʜʘʤʠ. 

ɿʘ ʧʦʷʚʠ ʧʝʨʰʠʭ ʫʨʝʜʦʩʧʦʨʦʥʦʰʝʥʴ ʥʘ ʣʠʩʪʽ ʪʘ ʟʘʛʨʦʟʽ ʩʠʣʴʥʦʛʦ 

ʫʨʘʞʝʥʥʷ ʽʨʞʝʶ ʪʘ ʮʠʪʦʩʧʦʨʦʟʘʤʠ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʧʨʦʚʦʜʠʪʠ ʦʙʧʨʠʩʢʫʚʘʥʥʷ 



 
106 

ʨʦʩʣʠʥ ʬʫʥʛʽʮʠʜʘʤʠ ʫ ʨʝʢʦʤʝʥʜʦʚʘʥʠʭ ʜʣʷ ʙʘʛʘʪʦʨʽʯʥʠʭ ʥʘʩʘʜʞʝʥʴ ʥʦʨʤʘʭ 

ʚʠʪʨʘʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʘʚʽʘʮʽʾ. 

ɺʝʨʙʠ ʪʘʢʦʞ ʤʦʞʫʪʴ ʚʨʘʞʘʪʠʩʷ ʧʘʨʰʝʶ, ʙʦʨʦʰʥʠʩʪʦʶ ʨʦʩʦʶ, 

ʧʣʷʤʠʩʪʦʩʪʷʤʠ. ʇʨʠ ʚʠʩʦʢʦʤʫ ʨʽʚʥʽ ʫʨʘʞʝʥʥʷ, ʥʝʦʙʭʽʜʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʭʽʤʽʯʥʽ 

ʟʘʭʦʜʠ ʟʘʭʠʩʪʫ, ʱʦ ʚʢʣʶʯʘʶʪʴ ʚʠʢʦʨʽʥʶʚʘʣʴʥʽ ʽ ʟʘʭʠʩʥʽ (ʧʨʦʬʽʣʘʢʪʠʯʥʽ) 

ʦʙʧʨʠʩʢʫʚʘʥʥʷ ʬʫʥʛʽʮʠʜʘʤʠ. ʆʙʧʨʠʩʢʫʚʘʥʥʷ ʤʦʞʥʘ ʧʨʦʚʦʜʠʪʠ ʷʢ ʧʽʟʥʴʦʾ ʦʩʝʥʽ, 

ʪʘʢ ʽ ʨʘʥʥʴʦʶ ʚʝʩʥʦʶ. ɿʘʭʠʩʥʽ ʦʙʧʨʠʩʢʫʚʘʥʥʷ ʧʝʨʝʰʢʦʜʞʘʶʪʴ ʧʨʦʥʠʢʥʝʥʥʶ 

ʟʙʫʜʥʠʢʽʚ ʚ ʪʢʘʥʠʥʠ ʨʦʩʣʠʥʠ ʽ ʟʘʧʦʙʽʛʘʶʪʴ ʨʦʟʚʠʪʢʫ ʭʚʦʨʦʙ. ɰʭ ʧʨʦʚʦʜʷʪʴ ʚ 

ʧʝʨʽʦʜ ʚʝʛʝʪʘʮʽʾ, ʫ ʩʪʨʦʢʠ ʤʘʩʦʚʦʛʦ ʧʦʰʠʨʝʥʥʷ ʽʥʬʝʢʮʽʾ. ʆʙʧʨʠʩʢʫʚʘʥʥʷ ʨʦʩʣʠʥ 

ʧʨʦʪʠ ʙʦʨʦʰʥʠʩʪʦʾ ʨʦʩʠ, ʽʨʞʽ ʪʘ ʧʣʷʤʠʩʪʦʩʪʝʡ ʩʣʽʜ ʧʦʯʠʥʘʪʠ ʧʨʠ ʧʦʷʚʽ ʧʝʨʰʠʭ 

ʦʟʥʘʢ ʭʚʦʨʦʙ. ʆʜʥʫ-ʜʚʽ ʧʦʚʪʦʨʥʽ ʦʙʨʦʙʢʠ ʧʨʦʚʦʜʷʪʴ ʟ ʽʥʪʝʨʚʘʣʦʤ 2-3 ʪʠʞʥʽ. 

ɼʣʷ ʟʘʭʠʩʪʫ ʚʝʨʙʠ ʚʽʜ ʧʘʨʰʽ ʧʝʨʰʫ ʦʙʨʦʙʢʫ ʧʨʦʚʦʜʷʪʴ ʦʜʨʘʟʫ ʧʽʩʣʷ 

ʨʦʟʧʫʩʢʘʥʥʷ ʣʠʩʪʷ, ʜʨʫʛʠʡ - ʯʝʨʝʟ 10-12 ʜʥʽʚ.  

 

3.7. ʊʝʭʥʽʢʘ ʙʝʟʧʝʢʠ 

 
ɻʝʨʙʽʮʠʜʠ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʙʦʨʦʪʴʙʠ ʟ ʙʫʨôʷʥʘʤʠ ʥʘ ʚʠʨʦʱʫʚʘʥʥʽ 

ʝʥʝʨʛʝʪʠʯʥʦʾ ʚʝʨʙʠ, ʥʘʣʝʞʘʪʴ ʜʦ ʪʦʢʩʠʯʥʠʭ ʩʧʦʣʫʢ. ʇʽʜ ʯʘʩ ʨʦʙʦʪʠ ʟ ʥʠʤʠ 

ʥʝʦʙʭʽʜʥʦ ʩʫʚʦʨʦ ʜʦʪʨʠʤʫʚʘʪʠʩʷ ʚʠʤʦʛ ʽ ʧʦʣʦʞʝʥʴ ɯʥʩʪʨʫʢʮʽʾ ʟ ʪʝʭʥʽʢʠ ʙʝʟʧʝʢʠ 

ʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʝʩʪʠʮʠʜʽʚ, ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʪʘ ʥʘʩʽʥʥʷ: 

- ʛʝʨʙʽʮʠʜʠ ʚʥʦʩʷʪʴ ʧʽʜ ʢʝʨʽʚʥʠʮʪʚʦʤ ʩʧʝʮʽʘʣʽʩʪʘ ʟ ʟʘʭʠʩʪʫ ʨʦʩʣʠʥ; 

- ʦʩʦʙʠ, ʱʦ ʟʚʘʞʫʶʪʴ ʛʝʨʙʽʮʠʜʠ, ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʫ ʧʨʠʛʦʪʫʚʘʥʥʽ ʨʦʙʦʯʦʾ 

ʨʽʜʠʥʠ, ʟʘʧʨʘʚʮʽ ʦʙʧʨʠʩʢʫʚʘʯʘ, ʧʨʦʚʦʜʷʪʴ ʦʙʧʨʠʩʢʫʚʘʥʥʷ, ʧʦʚʠʥʥʽ ʙʫʪʠ ʚ 

ʢʦʤʙʽʥʝʟʦʥʘʭ, ʛʦʣʦʚʥʠʭ ʫʙʦʨʘʭ, ʛʫʤʦʚʠʭ ʘʙʦ ʙʨʝʟʝʥʪʦʚʠʭ ʨʫʢʘʚʠʮʷʭ, ʟʘʭʠʩʥʠʭ 

ʦʢʫʣʷʨʘʭ ʪʘ ʨʝʩʧʽʨʘʪʦʨʘʭ 

- ʜʦ ʨʦʙʦʪʠ ʟ ʛʝʨʙʽʮʠʜʘʤʠ ʜʦʧʫʩʢʘʶʪʴ ʦʩʽʙ, ʱʦ ʥʝ ʤʘʶʪʴ ʧʨʦʪʠʧʦʢʘʟʘʥʴ 

ʱʦʜʦ ʨʦʙʦʪʠ ʟ ʧʝʩʪʠʮʠʜʘʤʠ, ʘ ʪʘʢʦʞ ʥʝ ʜʦʧʫʩʢʘʶʪʴ ʧʽʜʣʽʪʢʽʚ ʜʦ 18 ʨʦʢʽʚ, 

ʚʘʛʽʪʥʠʭ ʞʽʥʦʢ ʽ ʪʠʭ, ʱʦ ʛʦʜʫʶʪʴ ʥʝʤʦʚʣʷʪ; 

- ʧʨʘʮʶʚʘʪʠ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʟ ʦʪʨʫʪʦʭʽʤʽʢʘʪʘʤʠ ʜʦʟʚʦʣʷʶʪʴ ʥʝ ʙʽʣʴʰʝ 6 
ʛʦʜʠʥ; 

- ʦʙʧʨʠʩʢʫʚʘʥʥʷ ʰʪʘʥʛʦʚʠʤʠ ʦʙʧʨʠʩʢʫʚʘʯʘʤʠ ʜʦʧʫʩʢʘʻʪʴʩʷ ʧʨʠ 

ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ ʥʝ ʙʽʣʴʰʝ 3 ʤ/ʩ; 

- ʥʘ ʧʦʣʽ, ʜʝ ʚʠʢʦʥʫʶʪʴʩʷ ʨʦʙʦʪʠ ʟ ʚʥʝʩʝʥʥʷ ʛʝʨʙʽʮʠʜʽʚ, ʧʦʚʠʥʥʽ ʙʫʪʠ 
ʫʤʠʚʘʣʴʥʠʢ ʟ ʚʦʜʦʶ, ʤʠʣʦ, ʨʫʰʥʠʢ ʽ ʤʝʜʠʯʥʘ ʘʧʪʝʯʢʘ. 

 

3.8. ʈʦʟʧʫʰʫʚʘʥʥʷ ˇʨʫʥʪʫ ʚ ʤʽʞʨʷʜʜʷʭ 

 

ʊʘʢʫ ʪʝʭʥʦʣʦʛʽʯʥʫ ʦʧʝʨʘʮʽʶ ʧʨʦʚʦʜʷʪʴ ʟ ʤʝʪʦʶ ʧʦʣʽʧʰʝʥʥʷ ʚʦʜʥʦ-

ʧʦʚʽʪʨʷʥʦʛʦ ʨʝʞʠʤʫ ˇʨʫʥʪʫ, ʧʦʢʨʘʱʝʥʥʷ ʫʤʦʚ ʜʣʷ ʨʦʩʪʫ ʽ ʨʦʟʚʠʪʢʫ ʨʦʩʣʠʥ 

ʚʝʨʙʠ ʫ ʨʘʥʥʽʡ ʧʝʨʽʦʜ ʚʝʛʝʪʘʮʽʾ. ɺʽʜʤʦʚʘ ʚʽʜ ʨʦʟʧʫʰʫʚʘʥʥʷ ˇʨʫʥʪʫ ʟʙʽʣʴʰʫʻ 

ʥʝʧʨʦʜʫʢʪʠʚʥʽ ʚʠʪʨʘʪʠ ʚʦʣʦʛʠ ʟ ʚʝʨʭʥʽʭ ʰʘʨʽʚ ˇʨʫʥʪʫ ʚ ʧʝʨʽʦʜ ʽʥʪʝʥʩʠʚʥʦʛʦ 

ʨʦʩʪʫ. 

http://greensad.com.ua/category/iva/
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ʈʠʩ. 3.12. ʈʦʟʧʫʰʫʚʘʥʥʷ ˇʨʫʥʪʫ ʚ ʤʽʞʨʷʜʜʷʭ ʝʥʝʨʛʝʪʠʯʥʦ ʾʚʝʨʙʠ ʚʝʩʥʦʶ 

ʥʘ ʙʘʟʽ ʋʉʄʂ ʜʣʷ ʤʽʞʨʷʜʥʦʛʦ ʦʙʨʦʙʽʪʢʫ ʛʨʫʥʪʫ.  

ɼɻ ɯɹʂʽʎɹ çʂʩʘʚʝʨʽʚʢʘ-2è 2015ʨ. 

. 
 

ʄʽʞʨʷʜʥʽ ʨʦʟʧʫʰʫʚʘʥʥʷ ʩʧʨʠʷʶʪʴ ʧʦʛʣʠʥʘʥʥʶ ʘʪʤʦʩʬʝʨʥʠʭ ʦʧʘʜʽʚ, 

ʟʤʝʥʰʫʶʪʴ ʱʽʣʴʥʽʩʪʴ ˇʨʫʥʪʫ ʚ ʨʘʟʽ ʡʦʛʦ ʥʘʜʤʽʨʥʦʛʦ ʫʱʽʣʴʥʝʥʥʷ. 

ʇʦʪʨʝʙʫ ʚ ʨʦʟʧʫʰʫʚʘʥʥʷʭ, ʾʭ ʯʘʩʪʦʪʫ, ʛʣʠʙʠʥʫ ʚʠʟʥʘʯʘʶʪʴ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʪʘʢʠʭ ʬʘʢʪʦʨʽʚ: ʩʪʘʥʫ ʨʦʟʚʠʪʢʫ ʨʦʩʣʠʥ ʚʝʨʙʠ, ʢʽʣʴʢʦʩʪʽ ʦʧʘʜʽʚ, ʱʽʣʴʥʦʩʪʽ 

ˇʨʫʥʪʫ ʪʘ ʽʥ. 

ɼʣʷ ʚʠʢʦʥʘʥʥʷ ʤʽʞʨʷʜʥʦʛʦ ʨʦʟʧʫʰʫʚʘʥʥʷ ˇʨʫʥʪʫ ʪʘʢʦʞ ʟʘʩʪʦʩʦʚʫʶʪʴ 

ʘʛʨʝʛʘʪʠ: ʂʈʅɺ-5,6-02, ʂʌ-5,4, ʃʉɼ-3,1, ORTOLAN ʅʉ250 (ʨʦʪʦʨʥʠʡ), ʅʉ250 

(ʪʘʙʣ. 3.3) 
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ʊʘʙʣʠʮʷ 3.3 

ɸʛʨʦʪʝʭʥʽʯʥʽ ʚʠʤʦʛʠ ʜʦ ʨʦʟʧʫʰʫʚʘʥʥʷ ˇʨʫʥʪʫ ʚ ʤʽʞʨʷʜʜʷʭ 
 

ʇʦʢʘʟʥʠʢʠ ʅʦʨʤʘʪʠʚʠ ɼʦʧʫʩʢʠ 

ɸʛʨʝʛʘʪ: ʪʨʘʢʪʦʨ ʄʊɿ-82 (100); 

ʢʫʣʴʪʠʚʘʪʦʨʠ ʂʈʅɺ-5,6-02, ʂʌ-5,4, ʃʉɼ-3,1, 

ORTOLAN ʅʉ250, ʅʉ250 

  

ʇʦʯʘʪʦʢ ʧʨʦʚʝʜʝʥʥʷ ʨʦʙʦʪʠ 
ʧʦʟʥʘʯʝʥʥʷ ʨʷʜʢʽʚ 

ʞʠʚʮʽʚ ʚʝʨʙʠ 

ʧʦʚʥʽ ʩʭʦʜʠ 

ʞʠʚʮʽʚ 

ɻʣʠʙʠʥʘ ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ ʚ ʤʽʞʨʷʜʜʷʭ, ʩʤ : 6 °1 

ʐʠʨʠʥʘ ʟʘʭʠʩʥʦʾ ʟʦʥʠ ʨʷʜʢʘ, ʩʤ 9 °2 

ʐʚʠʜʢʽʩʪʴ ʨʫʭʫ ʘʛʨʝʛʘʪʫ, ʢʤ/ʛʦʜ. 4-6 +1 

ɻʨʫʜʦʯʦʢ ʨʦʟʤʽʨʦʤ ʥʝ ʙʽʣʴʰʝ 20 ʤʤ, % 5 °5 

ʉʧʦʩʽʙ ʨʫʭʫ ʘʛʨʝʛʘʪʫ ʯʦʚʥʠʢʦʚʠʡ  

ʉʪʨʦʢʠ ʚʠʢʦʥʘʥʥʷ ʨʦʙʦʪʠ 2-3 ʜʥʽ ʚ ʦʜʥʦʤʫ ʧʦʣʽ °1 

ʈʦʟʨʷʜ ʨʦʙʦʪʠ V  
 

ɼʣʷ ʧʨʦʜʫʢʪʠʚʥʦʾ ʽ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦʾ ʨʦʙʦʪʠ ʥʘ ʨʦʟʧʫʰʫʚʘʥʥʽ ˇʨʫʥʪʫ 

ʚ ʤʽʞʨʷʜʜʷʭ ʜʦʮʽʣʴʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʘʛʨʝʛʘʪʠ ʟ ʬʨʝʟʝʨʥʠʤʠ ʨʦʙʦʯʠʤʠ ʦʨʛʘʥʘʤʠ 

ʂʌ-5,4, ʅʉ250, ORTOLAN ʅʉ250. 

ʅʘ ʫʱʽʣʴʥʝʥʠʭ ʧʦʣʷʭ ʽ ʟʘʨʦʩʣʠʭ ʙʫʨóʷʥʘʤʠ ʧʣʘʥʪʘʮʽʷʭ ʩʣʽʜ ʟʘʩʪʦʩʫʚʘʪʠ 

ʢʫʣʴʪʠʚʘʪʦʨʠ ʪʠʧʫ ʂʌ-5,4, ʅʉ250, ORTOLAN ʅʉ250, ʦʙʣʘʜʥʘʥʽ ʘʢʪʠʚʥʠʤʠ 

ʬʨʝʟʝʨʥʠʤʠ ʨʦʙʦʯʠʤʠ ʦʨʛʘʥʘʤʠ (ʨʠʩ. 3.13, 3.14, 3.15, 3.16, 3.17). 
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ʈʠʩ. 3.13. ʈʦʟʧʫʰʫʚʘʥʥʷ ˇʨʫʥʪʫ ʚ ʤʽʞʨʷʜʜʷʭ ʝʥʝʨʛʝʪʠʯʥʦʾ ʚʝʨʙʠ ʩʧʝʮʽʘʣʴʥʦʶ 

ʬʨʝʟʦʶ ʅʉ250 

 

 

ʈʠʩ. 3.14. ʈʦʟʧʫʰʫʚʘʥʥʷ ˇʨʫʥʪʫ ʚ ʤʽʞʨʷʜʜʷʭ ʝʥʝʨʛʝʪʠʯʥʦʾ ʚʝʨʙʠ 

ʬʨʝʟʝʨʥʠʤ ʢʫʣʴʪʠʚʘʪʦʨʦʤ ʅʉ250 
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ʈʠʩ. 3.15. ʈʦʟʧʫʰʝʥʥʷ ˇʨʫʥʪʫ ʚ ʤʽʞʨʷʜʜʷʭ ʝʥʝʨʛʝʪʠʯʥʦʾ ʚʝʨʙʠ ʬʨʝʟʝʨʥʠʤ 

ʢʫʣʴʪʠʚʘʪʦʨʦʤ ʥʘ ʙʘʟʽ ʂʌ-5,4 

 

 

 
 

 
 

ʈʠʩ. 3.16. ʃʫʱʠʣʴʥʠʢ ʩʪʝʨʥʝʚʠʡ ʜʠʩʢʦʚʠʡ ʃʉɼ-3,1 

 

ʃʫʱʠʣʴʥʠʢ ʃʉɼ-3,1 ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ, ʘʢʪʠʚʥʦʛʦ ʧʦʜʨʽʙʥʝʥʥʷ 

(ʤʫʣʴʯʫʚʘʥʥʷ) ʙʫʨóʷʥʽʚ ʽ ʨʦʩʣʠʥʥʠʭ ʨʝʰʪʢʽʚ. ɸʛʨʝʛʘʪʫʻʪʴʩʷ ʟ ʪʨʘʢʪʦʨʦʤ ʄʊɿ-

82 (100), ʛʣʠʙʠʥʘ ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ ï ʜʦ 15 ʩʤ, ʚʠʪʨʘʪʠ ʧʘʣʴʥʦʛʦ ï ʜʦ 4 ʣ/ʛʘ 

(ʨʠʩ 3.16.). 
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ʈʠʩ. 3.17. ʂʫʣʴʪʠʚʘʪʦʨ-ʬʨʝʟʘ ORTOLAN ʅʉ250 (ɯʪʘʣʽʷ) ʜʣʷ ʨʦʟʧʫʰʫʚʘʥʥʷ 

ˇʨʫʥʪʫ ʚ ʤʽʞʨʷʜʜʷʭ ʝʥʝʨʛʝʪʠʯʥʦʾ ʚʝʨʙʠ 

 

ɼʦʩʣʽʜʞʝʥʥʷʤʠ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʨʦʟʧʫʰʫʚʘʥʥʷ ˇʨʫʥʪʫ ʚ ʤʽʞʨʷʜʜʷʭ 

ʜʦʮʽʣʴʥʦ ʧʨʦʚʦʜʠʪʠ ʚ ʧʝʨʰʠʡ ʨʽʢ ʚʠʨʦʱʫʚʘʥʥʷ ʥʘ ʧʦʯʘʪʢʫ ʚʝʛʝʪʘʮʽʾ. ʅʘʩʪʫʧʥʽ 

ʨʦʟʧʫʰʫʚʘʥʥʷ ˇʨʫʥʪʫ ʚ ʤʽʞʨʷʜʜʷʭ ʥʝʦʙʭʽʜʥʦ ʧʨʦʚʦʜʠʪʠ ʟʘʣʝʞʥʦ ʚʽʜ ʱʽʣʴʥʦʩʪʽ 

ˇʨʫʥʪʫ. ʗʢʱʦ ʱʽʣʴʥʽʩʪʴ ˇʨʫʥʪʫ ʩʪʘʥʦʚʠʪʴ 1,2-1,25 ʛ/ʩʤ
2
 ʽ ʙʽʣʴʰʝ ʪʘ ʟóʷʚʣʷʶʪʴʩʷ 

ʙʫʨóʷʥʠ, ʪʦ ʥʝʦʙʭʽʜʥʦ ʧʨʦʚʝʩʪʠ ʜʨʫʛʝ ʨʦʟʧʫʰʫʚʘʥʥʷ ʬʨʝʟʝʨʥʠʤʠ 

ʢʫʣʴʪʠʚʘʪʦʨʘʤʠ. 

ɼʦʮʽʣʴʥʦ ʥʘ ʨʦʟʧʫʰʫʚʘʥʥʽ ˇʨʫʥʪʫ ʚ ʤʽʞʨʷʜʜʷʭ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʦʜʥʦʯʘʩʥʦ 2-3 ʢʫʣʴʪʠʚʘʪʦʨʠ, ʱʦ ʨʫʭʘʶʪʴʩʷ ʦʜʠʥ ʟʘ ʦʜʥʠʤ. 

ɺ ʧʦʩʣʽʜʫʶʯʦʤʫ ʯʝʨʝʟ ʢʦʞʥʽ 2 ʯʠ 3 ʨʦʢʠ ʧʽʩʣʷ ʟʙʠʨʘʥʥʷ ʚʝʨʙʠ ʥʘ ʜʦʛʣʷʜʽ 

ʟʘ ʧʣʘʥʪʘʮʽʷʤʠ ʟʘʩʪʦʩʦʚʫʶʪʴ ʬʨʝʟʝʨʥʽ ʢʫʣʴʪʠʚʘʪʦʨʠ ʜʣʷ ʨʦʟʧʫʰʫʚʘʥʥʷ ˇʨʫʥʪʫ ʚ 

ʤʽʞʨʷʜʜʷʭ. 

ɺ ʨʘʟʽ ʚʽʜʩʫʪʥʦʩʪʽ ʤʘʰʠʥ ʟ ʬʨʝʟʝʨʥʠʤʠ ʨʦʙʦʯʠʤʠ ʦʨʛʘʥʘʤʠ ʜʦʮʽʣʴʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʢʫʣʴʪʠʚʘʪʦʨ ʂʈʅɺ-5,6-02. ɼʣʷ ʮʴʦʛʦ ʛʨʷʜʽʣʽ ʽ ʨʦʙʦʯʽ ʦʨʛʘʥʠ 

ʥʘ ʢʫʣʴʪʠʚʘʪʦʨʽ ʨʦʟʩʪʘʚʣʷʶʪʴ ʟʛʽʜʥʦ ʟ ʨʠʩ. 3.17. 

ʂʫʣʴʪʠʚʘʪʦʨ ʦʙʣʘʜʥʫʶʪʴ: ʧʣʦʩʢʦʨʽʟʘʣʴʥʠʤʠ ʣʘʧʘʤʠ-ʙʨʠʪʚʘʤʠ 150 ʤʤ, 

ʨʦʪʘʮʽʡʥʠʤʠ ʙʘʪʘʨʝʷʤʠ ʈɹ-5,4. 

ɿʘʚʦʜʷʪʴ ʘʛʨʝʛʘʪ ʫ ʤʽʞʨʷʜʜʷ, ʚʠʟʥʘʯʝʥʽ ʜʣʷ ʧʝʨʰʦʛʦ ʧʨʦʭʦʜʫ, ʦʧʫʩʢʘʶʪʴ 

ʢʫʣʴʪʠʚʘʪʦʨ ʚ ʨʦʙʦʯʝ ʧʦʣʦʞʝʥʥʷ. ʅʘ ʚʽʜʨʽʟʢʫ 10-20 ʤ ʦʩʪʘʪʦʯʥʦ ʨʝʛʫʣʶʶʪʴ 

ʛʣʠʙʠʥʫ ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ, ʰʠʨʠʥʫ ʟʘʭʠʩʥʠʭ ʟʦʥ. ʇʽʜ ʯʘʩ ʥʘʩʪʫʧʥʠʭ ʟʘʾʟʜʽʚ 

ʘʛʨʝʛʘʪʫ ʚ ʟʘʛʽʥʢʫ ʩʣʽʜʢʫʶʪʴ, ʱʦʙ ʨʦʙʦʯʽ ʦʨʛʘʥʽ ʢʫʣʴʪʠʚʘʪʦʨʘ ʯʽʪʢʦ ʧʦʧʘʜʘʣʠ ʚ 

ʤʽʞʨʷʜʜʷ. 
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3.9. ʇʨʠʩʠʧʘʥʥʷ ʙʫʨóʷʥʽʚ ˇʨʫʥʪʦʤ ʫ ʟʦʥʽ ʨʷʜʢʽʚ ʝʥʝʨʛʝʪʠʯʥʦʾ ʚʝʨʙʠ 

 
ʅʘʡʝʬʝʢʪʠʚʥʽʰʝ ʧʨʠʩʠʧʘʥʥʷ ʙʫʨôʷʥʽʚ ʫ ʨʘʥʥʽ ʧʝʨʽʦʜʠ ʾʭ ʨʦʟʚʠʪʢʫ. 

ɺʠʨʽʰʘʣʴʥʠʤ ʤʦʤʝʥʪʦʤ ʜʣʷ ʮʽʻʾ ʦʧʝʨʘʮʽʾ ʻ ʧʨʘʚʠʣʴʥʠʡ ʚʠʙʽʨ ʩʪʨʦʢʽʚ 

ʧʨʦʚʝʜʝʥʥʷ. ɼʦʩʚʽʜ ʧʦʢʘʟʫʻ, ʱʦ 2-3-ʨʘʟʦʚʝ ʧʨʠʩʠʧʘʥʥʷ ʙʫʨôʷʥʽʚ ʨʽʚʥʦʮʽʥʥʝ 

ʟʘʩʪʦʩʫʚʘʥʥʶ ʥʘʟʝʤʥʠʭ ʛʝʨʙʽʮʠʜʽʚ. ʈʝʪʝʣʴʥʦ ʧʨʦʚʝʜʝʥʝ ʧʨʠʩʠʧʘʥʥʷ ʙʫʨôʷʥʽʚ 

ʩʧʨʠʷʻ ʟʙʝʨʝʞʝʥʥʶ ʚʦʣʦʛʠ ʫ ʥʠʞʥʽʭ ʰʘʨʘʭ ˇʨʫʥʪʫ, ʚʠʨʽʚʥʶʚʘʥʥʶ ˇʨʫʥʪʫ ʚ ʟʦʥʽ 

ʨʷʜʢʘ, ʟʤʝʥʰʫʻ ʚʽʜʭʠʣʝʥʥʷ ʨʦʩʣʠʥ ʚʽʜ ʦʩʽ ʨʷʜʢʘ, ʱʦ ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ 

ʷʢʽʩʪʴ ʟʙʠʨʘʥʥʷ ʚʨʦʞʘʶ. 

ʇʨʠʩʠʧʘʥʥʷ ʙʫʨôʷʥʽʚ ʫ ʟʦʥʽ ʨʷʜʢʽʚ ʧʦʯʠʥʘʶʪʴ, ʢʦʣʠ ʩʭʦʜʠ ʨʦʩʣʠʥ ʚʝʨʙʠ 

ʜʦʩʷʛʥʫʪʴ ʚʠʩʦʪʠ 5 ʩʤ. ɺʠʢʦʥʫʶʪʴ ʮʶ ʦʧʝʨʘʮʽʶ ʜʚʘ ʘʙʦ ʪʨʠ ʨʘʟʠ 

ʧʝʨʝʦʙʣʘʜʥʘʥʠʤʠ ʟʘʭʠʩʥʠʤʠ ʜʠʩʢʘʤʠ. 

ʇʽʩʣʷ ʫʪʚʦʨʝʥʥʷ ʫ ʨʦʩʣʠʥ ʚʝʨʙʠ ʧʘʛʦʥʽʚ ʥʘ ʚʠʩʦʪʫ 20-30 ʩʤ ʜʣʷ 

ʧʨʠʩʠʧʘʥʥʷ ʙʫʨôʷʥʽʚ ʫ ʟʦʥʽ ʨʷʜʢʘ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʪʽ ʞ ʧʝʨʝʦʙʣʘʜʥʘʥʽ ʟʘʭʠʩʥʽ 

ʜʠʩʢʠ. ʂʽʣʴʢʽʩʪʴ ʧʨʠʩʠʧʘʥʴ ʦʙʫʤʦʚʣʶʻʪʴʩʷ ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʧʦʷʚʠ ʙʫʨôʷʥʽʚ ʫ ʟʦʥʽ 

ʨʷʜʢʘ. 

ɼʣʷ ʧʨʠʩʠʧʘʥʥʷ ʙʫʨôʷʥʽʚ ˇʨʫʥʪʦʤ ʚ ʟʦʥʽ ʨʷʜʢʘ ʝʥʝʨʛʝʪʠʯʥʦʾ ʚʝʨʙʠ 

ʘʛʨʝʛʘʪʠ ʢʦʤʧʣʝʢʪʫʶʪʴ ʪʨʘʢʪʦʨʘʤʠ ʄʊɿ-82 (100), ʢʫʣʴʪʠʚʘʪʦʨʘʤʠ ʂʈʅɺ-5.6-

02, ʫʢʦʤʧʣʝʢʪʦʚʘʥʠʤʠ ʧʝʨʝʦʙʣʘʜʥʘʥʠʤʠ ʟʘʭʠʩʥʠʤʠ ʜʠʩʢʘʤʠ. 

ʇʽʜʛʦʪʦʚʢʫ ʢʫʣʴʪʠʚʘʪʦʨʘ ʚʠʢʦʥʫʶʪʴ ʪʘʢ, ʷʢ ʽ ʜʣʷ ʧʝʨʰʦʛʦ ʨʦʟʧʫʰʫʚʘʥʥʷ 

ˇʨʫʥʪʫ ʚ ʤʽʞʨʷʜʜʷʭ ʽ ʚʽʜʧʦʚʽʜʥʠʤ ʯʠʥʦʤ ʛʦʪʫʶʪʴ ʨʦʙʦʯʽ ʦʨʛʘʥʠ. ʉʧʦʯʘʪʢʫ 

ʧʝʨʝʦʙʣʘʜʥʫʶʪʴ ʟʘʭʠʩʥʽ ʜʠʩʢʠ. ɼʦ ʧʣʦʱʠʥʠ ʩʪʦʷʢʘ ʜʠʩʢʘ, ʧʨʦʪʠʣʝʞʥʦʾ ʪʽʡ, ʷʢʘ 

ʧʨʠʪʠʩʢʘʻʪʴʩʷ ʙʽʯʥʠʤ ʙʦʣʪʦʤ ʫ ʪʨʠʤʘʯʽ ʛʨʷʜʽʣʷ, ʧʨʠʚʘʨʶʶʪʴ ʚʽʜʨʽʟʦʢ ʜʨʦʪʫ 

ʜʦʚʞʠʥʦʶ 80 ʤʤ ʽ ʪʦʚʱʠʥʦʶ 4 ʤʤ, ʟʘʚʜʷʢʠ ʯʦʤʫ ʜʦʩʷʛʘʻʪʴʩʷ ʚʩʪʘʥʦʚʣʝʥʥʷ 

ʜʠʩʢʽʚ ʥʘ ʛʨʷʜʽʣʽ ʦʧʫʢʣʠʤ ʙʦʢʦʤ ʜʦ ʤʽʞʨʷʜʜʷ ʧʽʜ ʢʫʪʦʤ 12-14ę ʜʦ ʥʘʧʨʷʤʢʫ 

ʨʷʜʢʽʚ. 

ʅʘ ʧʦʜʦʚʞʝʥʦʤʫ ʚʘʣʠʢʫ ʚ ʧʝʨʝʜʥʽʡ ʯʘʩʪʠʥʽ ʛʨʷʜʽʣʷ ʚʩʪʘʥʦʚʣʶʶʪʴ ʜʚʘ 

ʧʝʨʝʦʙʣʘʜʥʘʥʠʭ ʟʘʭʠʩʥʠʭ ʜʠʩʢʠ ʧʽʜ ʢʫʪʦʤ 12-14ę ʜʦ ʥʘʧʨʷʤʢʫ ʨʷʜʢʽʚ ʚʚʽʛʥʫʪʠʤ 

ʙʦʢʦʤ ʜʦ ʨʷʜʢʽʚ ʚʝʨʙʠ. 

ɺʽʜʩʪʘʥʴ ʚʽʜ ʨʷʜʢʘ ʜʦ ʥʘʡʙʣʠʞʯʦʾ ʪʦʯʢʠ ʣʝʟʘ, ʱʦ ʩʧʠʨʘʻʪʴʩʷ ʥʘ 

ʨʝʛʫʣʶʚʘʣʴʥʠʡ ʤʘʡʜʘʥʯʠʢ, ʤʦʞʝ ʙʫʪʠ ʫ ʤʝʞʘʭ 7-9 ʩʤ. ɿʘ ʧʨʠʩʠʧʘʶʯʠʤʠ 

ʨʦʙʦʯʠʤʠ ʦʨʛʘʥʘʤʠ ʚʩʪʘʥʦʚʣʶʶʪʴ ʥʘ ʢʦʞʥʦʤʫ ʛʨʷʜʽʣʽ ʫ ʜʚʦʭ ʙʽʯʥʠʭ ʪʨʠʤʘʯʘʭ 

ʣʘʧʠ-ʙʨʠʪʚʠ, ʘ ʚ ʟʘʜʥʴʦʤʫ ʮʝʥʪʨʘʣʴʥʦʤʫ ʪʨʠʤʘʯʽ ï ʨʦʪʘʮʽʡʥʫ ʙʘʪʘʨʝʶ. 

ɼʣʷ ʧʨʠʩʠʧʘʥʥʷ ʙʫʨôʷʥʽʚ ʫ ʣʽʪʥʽʡ ʧʝʨʽʦʜ ʚʝʛʝʪʘʮʽʾ (ʘʣʝ ʥʝ ʧʽʟʥʽʰʝ ʯʝʨʚʥʷ) 

ʥʘ ʢʦʞʥʦʤʫ ʛʨʷʜʽʣʽ ʢʫʣʴʪʠʚʘʪʦʨʘ ʚ ʧʝʨʝʜʥʽʡ ʯʘʩʪʠʥʽ ʩʪʘʚʣʷʪʴ ʣʘʧʠ-ʙʨʠʪʚʠ ʘʙʦ 

ʜʦʣʦʪʦ, ʘ ʚ ʟʘʜʥʴʦʤʫ ʘʙʦ ʧʝʨʝʩʫʚʥʦʤʫ ʮʝʥʪʨʘʣʴʥʦʤʫ ʪʨʠʤʘʯʘʭ ï ʧʝʨʝʦʙʣʘʜʥʘʥʽ 

ʟʘʭʠʩʥʽ ʜʠʩʢʠ (ʨʠʩ. 3.18,). 

ʈʦʙʦʯʽ ʦʨʛʘʥʠ ʥʘ ʛʣʠʙʠʥʫ ʦʙʨʦʙʽʪʢʫ ʨʝʛʫʣʶʶʪʴ ʪʘʢ ʩʘʤʦ, ʷʢ ʽ ʜʣʷ 

ʨʦʟʧʫʰʫʚʘʥʥʷ ˇʨʫʥʪʫ ʚ ʤʽʞʨʷʜʜʷʭ ʽ ʟʦʥʽ ʨʷʜʢʽʚ. ʇʨʠ ʮʴʦʤʫ ʛʣʠʙʠʥʘ ʭʦʜʫ 

ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ ʧʦʚʠʥʥʘ ʙʫʪʠ ʙʣʠʟʴʢʦʶ ʜʦ ʥʝʦʙʭʽʜʥʦʾ ʚʠʩʦʪʠ ʚʘʣʢʘ, ʘ ʛʣʠʙʠʥʘ 

ʭʦʜʫ ʣʘʧ-ʙʨʠʪʚ ʽ ʨʦʪʘʮʽʡʥʠʭ ʙʘʪʘʨʝʡ ï ʜʦ 5 ʩʤ. 

ʇʨʠ ʧʨʠʩʠʧʘʥʥʽ ʙʫʨóʷʥʽʚ ˇʨʫʥʪʦʤ ʚ ʟʦʥʽ ʨʷʜʢʽʚ ʝʥʝʨʛʝʪʠʯʥʦʾ ʚʝʨʙʠ ʩʣʽʜ 

ʜʦʪʨʠʤʫʚʘʪʠʩʷ ʘʛʨʦʪʝʭʥʽʯʥʠʭ ʚʠʤʦʛ (ʪʘʙʣ. 3.4). 
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ʈʠʩ 3.18. ʄʽʞʨʷʜʥʠʡ ʦʙʨʦʙʽʪʦʢ ˇʨʫʥʪʫ ʟ ʧʨʠʩʠʧʘʥʥʷʤ ʙʫʨôʷʥʽʚ ʚ ʟʦʥʽ 

ʨʷʜʢʘ 

ʊʘʙʣʠʮʷ 3.4 

ɸʛʨʦʪʝʭʥʽʯʥʽ ʚʠʤʦʛʠ ʱʦʜʦ ʧʨʠʩʠʧʘʥʥʷ ʙʫʨóʷʥʽʚ ˇʨʫʥʪʦʤ ʫ ʟʦʥʽ ʨʷʜʢʽʚ 

ʝʥʝʨʛʝʪʠʯʥʦʾ ʚʝʨʙʠ 
 

ʇʦʢʘʟʥʠʢ ʅʦʨʤʘ ɼʦʧʫʩʢ 

ʇʦʯʘʪʦʢ ʚʠʢʦʥʘʥʥʷ ʨʦʙʦʪʠ ɺʠʩʦʪʘ ʩʭʦʜʽʚ 

ʚʝʨʙʠ 20-30 ʩʤ 

ɺʠʩʦʪʘ ʨʦʩʣʠʥ 

ʚʝʨʙʠ ʜʦ 30 ʩʤ 

ʊʨʠʚʘʣʽʩʪʴ ʨʦʙʦʪʠ, ʜʥʽ 4 + 2 

ɺʠʩʦʪʘ ˇʨʫʥʪʦʚʦʛʦ ʚʘʣʠʢʘ, ʩʤ   

   ʧʨʠ ʧʝʨʰʦʤʫ ʧʨʠʩʠʧʘʥʥʽ 3 + 2 

   ʧʨʠ ʜʨʫʛʦʤʫ ʧʨʠʩʠʧʘʥʥʽ 6 + 2 

ʂʽʣʴʢʽʩʪʴ ʟʥʠʱʝʥʠʭ ʙʫʨóʷʥʽʚ ʚ ʟʦʥʽ ʨʷʜʢʘ, % 60 Ñ 20 

ʐʚʠʜʢʽʩʪʴ ʨʫʭʫ ʘʛʨʝʛʘʪʫ, ʢʤ/ʛʦʜ. 5 + 2 

ʉʧʦʩʽʙ ʨʫʭʫ ʘʛʨʝʛʘʪʫ ʏʦʚʥʠʢʦʚʠʡ ʚʟʜʦʚʞ ʨʷʜʢʽʚ 

ʈʦʟʨʷʜ ʨʦʙʦʪʠ IV  
 

ʐʚʠʜʢʽʩʪʴ ʘʛʨʝʛʘʪʫ ʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ ʜʣʷ ʧʨʠʩʠʧʘʥʥʷ 

ʙʫʨóʷʥʽʚ ʫ ʟʦʥʽ ʨʷʜʢʽʚ ï 5-6 ʢʤ/ʛʦʜ. ɿʘ ʨʘʭʫʥʦʢ ʮʽʻʾ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʦʧʝʨʘʮʽʾ 

ʤʦʞʥʘ ʟʘʙʝʟʧʝʯʠʪʠ ʟʥʠʱʝʥʥʷ ʙʫʨóʷʥʽʚ ʫ ʟʦʥʽ ʨʷʜʢʽʚ ʥʘ 90-95%. 

ɹʦʨʦʪʴʙʘ ʟ ʙʫʨóʷʥʘʤʠ ʻ ʦʜʥʠʤ ʽʟ ʬʘʢʪʦʨʽʚ, ʱʦ ʟʥʘʯʥʦ ʚʧʣʠʚʘʻ ʥʘ 

ʜʦʩʷʛʥʝʥʥʷ ʚʠʩʦʢʠʭ ʚʨʦʞʘʾʚ. ʇʨʠ ʮʴʦʤʫ ʥʝ ʚʠʢʣʶʯʘʻʪʴʩʷ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʛʝʨʙʽʮʠʜʽʚ. ʋ ʤʝʞʘʭ ʽʥʪʝʛʨʦʚʘʥʦʛʦ ʘʙʦ ʘʜʘʧʪʦʚʘʥʦʛʦ ʟʝʤʣʝʨʦʙʩʪʚʘ ʙʦʨʦʪʴʙʘ ʟ 

ʙʫʨóʷʥʘʤʠ ʚʢʣʶʯʘʻ ʚʩʽ ʟʝʤʣʝʨʦʙʩʴʢʽ ʽ ʨʦʩʣʠʥʥʠʮʴʢʽ ʟʘʭʦʜʠ, ʘ ʪʘʢʦʞ 

ʪʝʭʥʦʣʦʛʽʯʥʽ ʬʘʢʪʦʨʠ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʠʭ ʤʦʞʥʘ ʟʤʝʥʰʠʪʠ ʟʘʙʫʨóʷʥʝʥʽʩʪʴ 

ʧʦʣʽʚ. ɼʦ ʪʘʢʠʭ ʽʥʪʝʛʨʦʚʘʥʠʭ ʟʘʭʦʜʽʚ ʽ ʬʘʢʪʦʨʽʚ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ: 

- ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʠʡ, ʚʠʩʦʢʦʷʢʽʩʥʠʡ ʦʙʨʦʙʽʪʦʢ ˇʨʫʥʪʫ; 
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- ʩʪʚʦʨʝʥʥʷ ʟʜʦʨʦʚʠʭ, ʢʦʥʢʫʨʝʥʪʦʟʜʘʪʥʠʭ ʩʦʨʪʽʚ ʽ ʛʽʙʨʠʜʽʚ; 

- ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʦʙʨʠʚ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʟ ʚʠʤʦʛʘʤʠ ʢʫʣʴʪʫʨʥʦʾ ʨʦʩʣʠʥʠ; 

- ʤʝʭʘʥʽʯʥʫ, ʘʛʨʦʪʝʭʥʽʯʥʫ ʙʦʨʦʪʴʙʫ ʟ ʙʫʨóʷʥʘʤʠ; 

- ʟʘʩʪʦʩʫʚʘʥʥʷ ʛʝʨʙʽʮʠʜʽʚ. 

ɺʩʽ ʮʽ ʝʣʝʤʝʥʪʠ ʤʘʶʪʴ ʙʫʪʠ ʚʟʘʻʤʦʟʚôʷʟʘʥʽ ʪʘ ʝʢʦʣʦʛʽʯʥʦ ʽ ʝʢʦʥʦʤʽʯʥʦ 

ʦʙˇʨʫʥʪʦʚʘʥʽ. ɰʭ ʦʧʪʠʤʘʣʴʥʝ ʧʦʻʜʥʘʥʥʷ ʻ ʥʝ ʪʽʣʴʢʠ ʨʦʟʫʤʥʠʤ ʟ ʪʦʯʢʠ ʟʦʨʫ 

ʟʘʭʠʩʪʫ ʟʦʚʥʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʘʣʝ ʡ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʝʢʦʥʦʤʽʯʥʦʩʪʽ ʩʘʤʦʛʦ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʛʝʨʙʽʮʠʜʽʚ. ʊʘʢʠʡ ʢʦʤʧʣʝʢʩʥʠʡ ʧʽʜʭʽʜ ʚʠʤʘʛʘʻ ʫʤʽʣʦʛʦ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʩʽʭ ʝʣʝʤʝʥʪʽʚ ʽʥʪʝʛʨʦʚʘʥʦʾ ʙʦʨʦʪʴʙʠ ʟ ʙʫʨóʷʥʘʤʠ. ɺʠʭʦʜʷʯʠ ʟ 

ʮʴʦʛʦ, ʟʨʦʟʫʤʽʣʦ, ʱʦ ʜʦʩʷʛʪʠ ʚʠʩʦʢʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʫ ʙʦʨʦʪʴʙʽ ʟ ʙʫʨóʷʥʘʤʠ ʧʨʠ 

ʚʠʨʦʱʫʚʘʥʥʽ ʝʥʝʨʛʝʪʠʯʥʦʾ ʚʝʨʙʠ ʤʦʞʣʠʚʦ ʪʽʣʴʢʠ ʧʨʠ ʫʤʽʣʦʤʫ ʧʨʦʚʝʜʝʥʥʽ 

ʽʥʪʝʛʨʦʚʘʥʦʾ ʙʦʨʦʪʴʙʠ ʟ ʙʫʨóʷʥʘʤʠ. 
 

3.10. ɿʙʠʨʘʥʥʷ ʝʥʝʨʛʝʪʠʯʥʦʾ ʚʝʨʙʠ 
 

ɿʙʠʨʘʥʥʷ ʤʘʪʦʯʥʦʛʦ ʩʘʜʠʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. 
 

ʇʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ ʚʝʛʝʪʘʮʽʾ ʚʩʶ ʥʘʟʝʤʥʫ ʯʘʩʪʠʥʫ ʚʝʨʙʠ ʟʨʽʟʫʶʪʴ, ʧʨʫʪʠ 

ʩʦʨʪʫʶʪʴ ʟʘ ʚʠʩʦʪʦʶ ʽ ʪʦʚʱʠʥʦʶ. ʊʘʢʦʞ ʚʠʟʥʘʯʘʶʪʴ ʛʥʫʯʢʽʩʪʴ ʪʘ ʚóʷʟʢʽʩʪʴ 

ʧʨʫʪʫ. ɼʣʷ ʩʦʨʪʫʚʘʥʥʷ ʟʘ ʚʠʩʦʪʦʶ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʛʨʘʜʘʮʽʷ: 1-ʡ ʩʦʨʪ ï 

ʜʦʚʞʠʥʘ ʧʨʫʪʘ 200-250 ʩʤ, 2-ʡ ʩʦʨʪ ï 150-200 ʩʤ, 3-ʡ ʩʦʨʪ ï 100-150 ʩʤ, 4-ʡ 

ʩʦʨʪ ï 75-100 ʩʤ, 5-ʡ ʩʦʨʪ ï 50-75 ʩʤ. ʇʨʫʪʠ ʢʦʨʦʪʰʽ 50 ʩʤ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ 

ʪʘʢʠʭ, ʱʦ ʥʝʧʨʠʜʘʪʥʽ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ. ɺʘʞʣʠʚʠʤ ʢʨʠʪʝʨʽʻʤ ʧʨʠ ʚʠʟʥʘʯʝʥʥʽ 

ʷʢʦʩʪʽ ʧʨʫʪʘ ʻ ʛʽʣʢʫʚʘʪʽʩʪʴ. ʊʦʤʫ ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʩʦʨʪʠ ʚʝʨʙʠ, ʷʢʠʤ 

ʚʣʘʩʪʠʚʘ ʤʝʥʰʘ ʛʽʣʢʫʚʘʪʽʩʪʴ. ʅʘʡʤʝʥʰ ʛʽʣʢʫʚʘʪʠʡ ʧʨʫʪ ʫ ʚʝʨʙ ʪʨʠʪʠʯʠʥʢʦʚʦʾ 

ʪʘ ʧʫʨʧʫʨʦʚʦʾ. 

ɺʘʞʣʠʚʦʶ ʧʨʠ ʟʙʠʨʘʥʥʽ ʤʘʪʦʯʥʦʛʦ ʩʘʜʠʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʻ ʛʫʩʪʦʪʘ. ʇʨʠ 

ʚʠʨʦʱʫʚʘʥʥʽ ʧʘʛʦʥʽʚ ʛʫʩʪʦʪʘ ʥʘʩʘʜʞʝʥʥʷ ʞʠʚʮʽʚ ʤʘʻ ʩʪʘʥʦʚʠʪʠ 30000 ʰʪ./ʛʘ. ɺ 

ʨʝʟʫʣʴʪʘʪʽ ʟ 1 ʛʘ ʦʪʨʠʤʘʻʤʦ 350-400 ʰʪ. ʞʠʚʮʽʚ. 

ʅʘʧʨʠʢʣʘʜ, ʫ ʚʝʨʙʠ ʛʦʩʪʨʦʣʠʩʪʦʾ ʟʘ ʚʝʩʥʷʥʦʛʦ ʩʘʜ̔ʥʥʷ ʛʽʣʢʫʚʘʪʽʩʪ ɹ

ʩʪʘʥʦʚʠʪʴ 0-1%, ʘ ʧʨʠ ʦʩʽʥʥʴʦʛʦ ʩʘʜ̔ʥʥʷ ï 3-7%. ɿʥʘʯʥʘ ʛʽʨʢʫʚʘʪʽʩʪʴ ʧʨʫʪʫ 

ʚʝʨʙʠ ʧʦʷʩʥʶʻʪʴʩʷ ʪʠʤ, ʱʦ ʥʘʧʨʠʢʽʥʮʽ ʣʠʧʥʷ ʚʝʨʭʽʚʢʫ ʾʾ ʧʘʛʦʥʽʚ ʯʘʩʪʦ 

ʧʦʰʢʦʜʞʫʻ ʚʝʨʙʦʚʠʡ ʰʦʚʢʦʧʨʷʜ-ʣʠʩʪʦʚʽʡʢʘ, ʧʽʩʣʷ ʯʦʛʦ ʟ ʧʦʰʢʦʜʞʝʥʦʛʦ ʤʽʩʮʷ 

ʚʽʜʨʦʩʪʘʶʪʴ ʢʽʣʴʢʘ ʧʘʛʦʥʽʚ. 
ʇʦʯʠʥʘʶʯʠ ʟ ʜʨʫʛʦʛʦ ʨʦʢʫ ʽʩʥʫʚʘʥʥʷ ʤʘʪʦʯʥʠʭ ʧʣʘʥʪʘʮʽʡ, ʚʦʥʠ 

ʜʦʩʷʛʘʶʪʴ ʟʥʘʯʥʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʩʪʘʥʜʘʨʪʥʠʭ ʞʠʚʮʝʚʠʭ ʩʘʜʞʘʥʮʽʚ, ʘ ʥʘ 
ʪʨʝʪʽʡ ʨʽʢ ʚʠʭʦʜʷʪʴ ʥʘ ʤʘʢʩʠʤʘʣʴʥʽ ʧʦʢʘʟʥʠʢʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ï 1,8-2,5 ʤʣʥ. 
ʰʪ./ʛʘ. ʋ ʧʦʜʘʣʴʰʦʤʫ ʢʽʣʴʢʽʩʪʴ ʦʪʨʠʤʫʚʘʥʦʛʦ ʩʘʜʠʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟʘʣʝʞʠʪʴ ʚʽʜ 
ʧʦʛʦʜʥʠʭ ʫʤʦʚ ʢʦʥʢʨʝʪʥʦʛʦ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ ʽ ʚʽʜ ʟʘʩʪʦʩʦʚʘʥʦʾ 
ʘʛʨʦʪʝʭʥʽʢʠ. 

ʋ ʧʝʨʰʠʡ ʨʽʢ ʚʠʨʦʱʫʚʘʥʥʷ ʟʘ ʩʧʨʠʷʪʣʠʚʠʭ ʫʤʦʚ ʚʠʩʦʪʘ ʨʦʩʣʠʥ ʩʪʘʥʦʚʠʪʴ 

ʚʽʜ 1,8 ʜʦ 2,4 ʤ, ʢʽʣʴʢʽʩʪʴ ʧʘʛʦʥʽʚ ʥʘ 1 ʨʦʩʣʠʥʫ ï ʚʽʜ 2 ʜʦ 5. 
ɿ ʤʝʪʦʶ ʩʪʠʤʫʣʶʚʘʥʥʷ ʘʢʪʠʚʥʦʛʦ ʨʦʟʚʠʪʢʫ ʧʦʙʽʯʥʠʭ ʧʘʛʦʥʽʚ ʩʢʦʰʫʚʘʥʥʷ 

ʧʘʛʦʥʽʚ ʝʥʝʨʛʝʪʠʯʥʦʾ ʚʝʨʙʠ ʚ ʢʽʥʮʽ ʧʝʨʰʦʛʦ ʨʦʢʫ ʚʠʨʦʱʫʚʘʥʥʷ ʻ ʦʙʦʚóʷʟʢʦʚʠʤ 
ʧʨʠʡʦʤʦʤ. ʇʘʛʦʥʠ ʟʨʽʟʫʶʪʴʩʷ ʽ ʩʢʣʘʜʫʶʪʴʩʷ ʥʘ ʪʠʤʯʘʩʦʚʝ ʟʙʝʨʽʛʘʥʥʷ ʜʦ 
ʥʘʩʪʫʧʥʦʛʦ ʨʦʢʫ ʙʝʟ ʧʦʧʝʨʝʜʥʴʦʛʦ ʧʦʜʨʽʙʥʝʥʥʷ. ɺʦʣʦʛʽʩʪʴ ʙʽʦʤʘʩʠ ʚ ʮʴʦʤʫ 
ʚʠʧʘʜʢʫ ʩʢʣʘʜʝ ʚʽʜ 46 ʜʦ 35%. 
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ɿʙʠʨʘʥʥʷ ʤʘʪʦʯʥʠʭ ʧʘʛʦʥʽʚ ʟ ʨʦʩʣʠʥ ʧʝʨʰʦʛʦ ʨʦʢʫ ʧʨʦʚʦʜʠʪʴʩʷ ʚ ʧʝʨʽʦʜ 
ʚʽʜ ʢʽʥʮʷ ʣʠʩʪʦʧʘʜʘ ʜʦ ʧʦʯʘʪʢʫ ʙʝʨʝʟʥʷ. ʅʘʡʢʨʘʱʝ ʟʙʠʨʘʪʠ ʧʘʛʦʥʠ ʚʝʨʙʠ, ʷʢʱʦ 
ʟʘʤʝʨʟʣʠʡ ˇʨʫʥʪ. ɺ ʽʥʰʦʤʫ ʚʠʧʘʜʢʫ ʢʦʨʝʥʝʚʘ ʩʠʩʪʝʤʘ ʥʝʜʦʩʪʘʪʥʴʦ ʤʽʮʥʦ 
ʫʪʨʠʤʫʻ ʧʘʛʦʥʠ, ʽ ʚʦʥʠ ʤʦʞʫʪʴ ʚʠʩʤʠʢʫʚʘʪʠʩʴ ʽʟ ʟʝʤʣʽ. ʅʘ ʚʠʨʦʙʥʠʯʠʭ 
ʧʣʘʥʪʘʮʽʷʭ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʨʦʪʦʨʥʽ ʢʦʩʘʨʢʠ ʘʙʦ ʤʝʭʘʥʽʟʦʚʘʥʽ ʟʙʠʨʘʣʴʥʽ 
ʢʦʤʙʘʡʥʠ. 

 

ʈʠʩ. 3.19. ʂʦʩʘʨʢʘ ʨʦʪʦʨʥʘ Z-165 ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʩʢʦʰʫʚʘʥʥʷ ʚʝʨʙʠ ʽ ʫʢʣʘʜʘʥʥʷ 
ʧʘʛʦʥʽʚ ʫ ʚʘʣʦʢ (ʇʦʣʴʱʘ). ɺʠʩʦʪʘ ʟʨʽʟʫʚʘʥʥʷ 32 ʽ 42 ʤʤ, ʢʽʣʴʢʽʩʪʴ ʥʦʞʽʚ ï 6, 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ï 1,6 ʛʘ/ʛʦʜ., ʨʦʙʦʯʘ ʰʚʠʜʢʽʩʪʴ ï 15 ʢʤ/ʛʦʜ. 

 

 

 
 

 

ʈʠʩ. 3.20. ʂʦʩʘʨʢʘ ʨʦʪʦʨʥʘ Z-169 ʟ ʧʽʜʩʠʣʝʥʠʤ ʢʘʨʜʘʥʦʤ (ʇʦʣʴʱʘ) ʜʣʷ 

ʩʢʦʰʫʚʘʥʥʷ ʚʝʨʙʠ ʽ ʫʢʣʘʜʘʥʥʷ ʧʘʛʦʥʽʚ ʫ ʚʘʣʦʢ. ɺʠʩʦʪʘ ʟʨʽʟʫʚʘʥʥʷ ï 42 ʤʤ, 

ʢʽʣʴʢʽʩʪʴ ʥʦʞʽʚ ï 6, ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ï 2 ʛʘ/ʛʦʜ., ʨʦʙʦʯʘ ʰʚʠʜʢʽʩʪʴ ï 15 ʢʤ/ʛʦʜ. 
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ʈʠʩ. 3.21. ʂʦʩʘʨʢʘ ʨʦʪʦʨʥʘ ʂʈ-1,65, ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʩʢʦʰʫʚʘʥʥʷ ʚʝʨʙʠ ʽ 

ʫʢʣʘʜʘʥʥʷ ʧʘʛʦʥʽʚ ʫ ʚʘʣʦʢ (ʋʢʨʘʾʥʘ). ɺʠʩʦʪʘ ʩʢʦʰʫʚʘʥʥʷ ï 42 ʤʤ, ʢʽʣʴʢʽʩʪʴ 

ʨʦʪʦʨʽʚ ï 2, ʢʽʣʴʢʽʩʪʴ ʥʦʞʽʚ ï 6, ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ï 1,6 ʛʘ/ʛʦʜ., ʨʦʙʦʯʘ ʰʚʠʜʢʽʩʪʴ 

ï 15 ʢʤ/ʛʦʜ. 

ʅʘ ʤʘʪʦʯʥʠʭ ʧʣʘʥʪʘʮʽʷʭ ʟʨʽʟʘʥʽ ʧʘʛʦʥʠ ʚ ʧʦʜʘʣʴʰʦʤʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 

ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʩʘʜʠʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʊʦʤʫ ʟʨʽʟʘʥʥʷ ʧʘʛʦʥʽʚ ʥʘ ʨʦʩʣʠʥʘʭ 

ʧʝʨʰʦʛʦ ʨʦʢʫ ʚʝʛʝʪʘʮʽʾ, ʱʦʙ ʫʥʠʢʥʫʪʠ ʚʠʩʤʠʢʫʚʘʥʥʷ ʽ ʧʦʰʢʦʜʞʝʥʥʷ ʢʦʨʝʥʝʚʦʾ 

ʩʠʩʪʝʤʠ, ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʧʨʦʚʦʜʠʪʠ ʤʝʭʘʥʽʯʥʦʶ ʙʝʥʟʦʧʠʣʦʶ ʘʙʦ ʨʦʪʦʨʥʦʶ 

ʢʦʩʘʨʢʦʶ (ʨʠʩ. 3.19., 3.20., 3.21.). ʇʘʛʦʥʠ ʟʨʽʟʫʶʪʴʩʷ ʽʟ ʟʘʣʠʰʝʥʥʷʤ ʥʘ ʧʝʥʴʢʫ 

2-3 ʙʨʫʥʴʦʢ, ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʚʝʛʝʪʘʮʽʾ ʨʦʩʣʠʥ ʥʘ ʥʘʩʪʫʧʥʠʡ ʨʽʢ. ʆʙʨʽʟʢʘ ʧʘʛʦʥʽʚ 

ʚ ʧʝʨʰʠʡ ʨʽʢ ʩʪʠʤʫʣʶʻ ʢʫʱʽʥʥʷ ʨʦʩʣʠʥ ʚʝʨʙʠ ʥʘ ʜʨʫʛʠʡ ʨʽʢ ʚʝʛʝʪʘʮʽʾ, ʱʦ 

ʜʦʟʚʦʣʷʻ ʩʬʦʨʤʫʚʘʪʠ ʦʧʪʠʤʘʣʴʥʠʡ ʤʘʪʦʯʥʠʡ ʢʫʱ. ʄʘʪʦʯʥʽ ʧʘʛʦʥʠ ʜʽʘʤʝʪʨʦʤ 

ʚʽʜ 8 ʤʤ ʜʦ 20 ʤʤ ʽ ʙʽʣʴʰʝ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʘ ʞʠʚʮʶʚʘʥʥʷ ʚ ʷʢʦʩʪʽ 

ʩʘʜʠʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. 
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ʈʠʩ. 3.22. ʊʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʤʘʪʦʯʥʦʛʦ ʩʘʜʠʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʝʥʝʨʛʝʪʠʯʥʦʾ 

ʚʝʨʙʠ ʟ ʤʘʪʦʯʥʦʛʦ  ʧʦʣʷ. 

ɼʦ ʟʙʠʨʘʥʥʷ ʙʽʦʤʘʩʠ ʝʥʝʨʛʝʪʠʯʥʦʾ ʚʝʨʙʠ ʥʘ ʝʥʝʨʛʝʪʠʯʥʽ ʮʽʣʽ ʧʨʠʩʪʫʧʘʶʪʴ 

ʧʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ ʧʝʨʽʦʜʫ ʚʝʛʝʪʘʮʽʾ ʧʽʩʣʷ ʦʧʘʜʘʥʥʷ ʣʠʩʪʷ, ʜʦ ʧʦʯʘʪʢʫ ʥʦʚʦʾ 

ʚʝʛʝʪʘʮʽʾ. ɿʨʽʟʘʥʥʷ ʧʘʛʦʥʽʚ ʧʨʦʚʦʜʠʪʴʩʷ ʥʘ ʚʠʩʦʪʽ 5-10 ʩʤ ʚʽʜʥʦʩʥʦ ʧʦʚʝʨʭʥʽ 

ˇʨʫʥʪʫ (ʨʠʩ. 3.22.). 

ʗʢʱʦ ʟʨʽʟʢʘ ʧʨʦʚʦʜʠʪʴʩʷ ʧʨʘʚʠʣʴʥʦ, ʪʦ ʚʝʨʙʘ ʝʥʝʨʛʽʡʥʦ ʚʽʜʨʦʩʪʘʻ. ʋ 

ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʪʝʨʤʽʥ ʝʢʩʧʣʫʘʪʘʮʽʾ ʧʣʘʥʪʘʮʽʡ ʤʦʞʝ ʩʢʣʘʩʪʠ 20-25 ʨʦʢʽʚ. 

ɿʙʠʨʘʥʥʷ ʤʦʞʝ ʧʨʦʚʦʜʠʪʠʩʷ ʩʧʝʮʽʘʣʴʥʠʤ ʟʙʠʨʘʣʴʥʠʤ ʢʦʤʙʘʡʥʦʤ ʤʘʨʢʠ çʂʣʘʩè 

ʪʘ çʗʛʫʘʨè, ʷʢʱʦ ʚʽʥ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʨʦʩʣʠʥ ʜʨʫʛʦʛʦ ʘʙʦ ʪʨʝʪʴʦʛʦ ʨʦʢʫ ʟ 

ʥʝʚʝʣʠʢʠʤ ʜʽʘʤʝʪʨʦʤ ʧʘʛʦʥʽʚ. 
 

3.11. ɿʙʠʨʘʥʥʷ ʝʥʝʨʛʝʪʠʯʥʦʾ ʚʝʨʙʠ ʜʣʷ ʧʨʦʤʠʩʣʦʚʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 
 

ɿʨʽʟʘʥʥʷ ʚʠʨʦʱʝʥʠʭ ʧʘʛʦʥʽʚ ʚʝʨʙʠ ʧʨʦʚʦʜʷʪʴ ʫ ʧʝʨʽʦʜ ʟʠʤʦʚʦʛʦ ʩʧʦʢʦʶ. 

ʉʝʨʝʜʥʽ ʽ ʛʨʫʙʽ ʧʘʛʦʥʠ ʟʘʛʦʪʦʚʣʷʶʪʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʧʝʮʽʘʣʴʥʠʭ ʤʘʰʠʥ. ɼʨʽʙʥʽ 

ʩʦʨʪʠʤʝʥʪʠ, ʫ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ, ʟʨʽʟʘʶʪʴ ʚʨʫʯʥʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʧʝʮʽʘʣʴʥʠʭ 

ʥʦʞʽʚ, ʩʝʢʘʪʦʨʽʚ ʘʙʦ ʤʦʪʦʢʫʱʦʨʽʟʽʚ. ʅʘ ʜʘʥʠʡ ʯʘʩ ʽʩʥʫʶʪʴ ʤʝʭʘʥʽʟʤʠ, ʟʜʘʪʥʽ 

ʚʠʢʦʥʫʚʘʪʠ ʮʶ ʚʘʞʢʫ ʨʦʙʦʪʫ. ʎʝ ʚʽʜʦʤʽ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʽ ʢʦʩʘʨʢʠ ʪʠʧʫ 

ʂʌʅ-1,6 ʪʘ ʂʉ-2,1 (ʧʨʠ ʥʝʟʥʘʯʥʦʤʫ ʾʭ ʧʝʨʝʦʙʣʘʜʥʘʥʥʽ). ʋ ɿʘʭʽʜʥʽʡ ɭʚʨʦʧʽ 

ʩʪʚʦʨʝʥʽ ʩʧʝʮʽʘʣʴʥʽ ʢʦʤʙʘʡʥʠ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʟʨʽʟʫʚʘʥʥʷ ʽ ʧʝʨʝʨʦʙʢʠ 

ʜʝʨʝʚʥʦʾ ʤʘʩʠ ʥʘ ʝʥʝʨʛʝʪʠʯʥʠʭ ʚʝʨʙʦʚʠʭ ʧʣʘʥʪʘʮʽʷʭ (ʨʠʩ  3.24, 3.25, 3.26, 3.27, 

3.28, 3,29). 

ɺʧʝʨʰʝ ʧʨʫʪ, ʱʦ ʚʠʨʽʩ, ʟʨʽʟʫʶʪʴ ʧʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ ʧʝʨʰʦʛʦ ʞ ʧʝʨʽʦʜʫ 

ʚʝʛʝʪʘʮʽʾ. ʊʘʢʝ ʟʨʽʟʘʥʥʷ ʥʘʟʠʚʘʶʪʴ çʚʠʭʦʚʥʠʤè. 

ɯʩʥʫʻ ʪʽʩʥʘ ʟʘʣʝʞʥʽʩʪʴ ʤʽʞ ʚʠʩʦʪʦʶ ʟʨʽʟʘʥʥʷ ʪʘ ʢʽʣʴʢʽʩʪʶ ʽ ʨʦʟʤʽʨʘʤʠ 

ʧʨʫʪʘ, ʱʦ ʚʠʨʦʩʪʘʻ ʟʘ ʚʝʛʝʪʘʮʽʡʥʠʡ ʧʝʨʽʦʜ: ʯʠʤ ʚʠʱʝ ʟʨʽʟʘʥʦ ʢʫʱ, ʪʠʤ ʙʽʣʴʰʝ 

ʚʠʨʦʩʪʘʻ ʧʘʛʦʥʽʚ ʽ ʪʠʤ ʤʝʥʰʽ ʾʭ ʜʽʘʤʝʪʨ ʪʘ ʚʠʩʦʪʘ. 

ɿʘ ʚʠʨʦʱʫʚʘʥʥ ̫ ʧʣʘʥʪʘʮʽʡ ʚʝʨʙ ʧʫʨʧʫʨʦʚʦʾ ʪʘ ʪʨʠʪʠʯʠʥʢʦʚʦʾ ʚʠʭʦʚʥʝ 

ʟʨʽʟʘʥʥʷ ʧʦʪʨʽʙʥʦ ʧʨʦʚʦʜʠʪʠ ʥʘ ʚʠʩʦʪʽ 10 ʩʤ ʚʽʜʥʦʩʥʦ ʧʦʚʝʨʭʥʽ ˇʨʫʥʪʫ. ʊʘʢʫ ʞ 

ʚʠʩʦʪʫ ʤʦʞʥʘ ʧʨʠʡʥʷʪʠ ʽ ʜʣʷ ʚʝʨʙʠ ʛʦʩʪʨʦʣʠʩʪʦʾ, ʷʢʘ ʤʘʻ ʧʨʠʙʣʠʟʥʦ ʦʜʥʘʢʦʚʫ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʧʨʠ ʟʨʽʟʘʥʥʽ ʥʘ ʨʽʚʥʽ ʟ ʧʦʚʝʨʭʥʝʶ ˇʨʫʥʪʫ ʪʘ ʥʘ ʚʠʩʦʪʽ 10 ʽ 20 ʩʤ. 

ʋ ʥʘʩʪʫʧʥʽ ʨʦʢʠ ʧʝʥʴʢʠ, ʱʦ ʟʘʣʠʰʘʶʪʴʩʷ ʧʨʠ ʟʨʽʟʘʥʥʽ ʥʘ ʚʠʩʦʪʽ 10 ʪʘ 20 ʩʤ, ʷʢ 

ʧʨʘʚʠʣʦ, ʚʽʜʤʠʨʘʶʪʴ, ʘ ʥʘʡʜʦʚʰʽ ʧʨʫʪʠ ʟóʷʚʣʷʶʪʴʩʷ ʟ ʾʭ ʥʠʞʥʴʦʾ ʯʘʩʪʠʥʠ ʥʘ 

ʚʠʩʦʪʽ 2 ʩʤ. ʊʦʤʫ ʧʨʠ ʥʘʩʪʫʧʥʦʤʫ ʟʨʽʟʘʥʥʽ ʧʽʩʣʷ ʚʠʭʦʚʥʦʛʦ ʮʽ ʧʝʥʴʢʠ ʥʝʦʙʭʽʜʥʦ 

ʟʨʽʟʘʪʠ. 

ɺ ʧʦʜʘʣʴʰʦʤʫ ʧʨʫʪ ʩʣʽʜ ʟʨʽʟʘʪʠ, ʟʘʣʠʰʘʶʯʠ ʧʝʥʴʢʠ ʚʠʩʦʪʦʶ ʥʝ ʙʽʣʴʰʝ 2 

ʩʤ. ʇʨʠʙʣʠʟʥʦ ʯʝʨʝʟ ʢʦʞʥʽ 5-6 ʱʦʨʽʯʥʠʭ ʟʨʽʟʘʥʴ ʧʨʫʪʘ ʧʣʘʥʪʘʮʽʾ ʥʝʦʙʭʽʜʥʦ 

ʜʘʪʠ ʤʦʞʣʠʚʽʩʪʴ ʚʽʜʥʦʚʠʪʠ ʧʦʪʝʥʮʽʘʣ. ɼʣʷ ʮʴʦʛʦ ʦʜʠʥ ʨʽʢ ʧʨʫʪ ʥʝ ʟʨʽʟʫʶʪʴ. ʇʨʠ 

ʟʨʽʟʘʥʥʽ ʧʨʫʪʘ ʚʨʫʯʥʫ ʚʽʜ ʪʘʢʦʛʦ ʚʽʜʧʦʯʠʥʢʫ ʤʦʞʥʘ ʚʽʜʤʦʚʠʪʠʩʴ, ʷʢʱʦ ʱʦʨʽʯʥʦ 

ʥʘ ʢʫʱʘʭ ʟʨʽʟʘʪʠ ʯʘʩʪʠʥʫ ʧʘʛʦʥʽʚ ʥʝ ʚ ʦʜʥʦʨʽʯʥʦʤʫ, ʘ ʚ ʜʚʦʨʽʯʥʦʤʫ ʚʽʮʽ, ʪʦʙʪʦ, 

ʚ ʦʩʥʦʚʥʦʤʫ, ʫ ʚʠʛʣʷʜʽ ʤʝʙʣʝʚʦʾ ʧʘʣʠʮʽ. 

ɿʘ ʟʨʽʟʘʥʥʷ ʧʨʫʪʘ ʧʨʦʪʷʛʦʤ ʢʽʣʴʢʦʭ ʨʦʢʽʚ, ʟ ʧʝʥʴʢʽʚ, ʱʦ ʟʘʣʠʰʘʶʪʴʩʷ, 

ʬʦʨʤʫʻʪʴʩʷ ʪʘʢ ʟʚʘʥʘ çʙʫʣʘʚʘè. ɿ ʯʘʩʦʤ ʚʦʥʘ ʧʦʯʠʥʘʻ ʟʘʛʥʠʚʘʪʠ, ʱʦ ʥʝʛʘʪʠʚʥʦ 

ʚʧʣʠʚʘʻ ʥʘ ʢʽʣʴʢʽʩʪʴ ʪʘ ʷʢʽʩʪʴ ʧʨʫʪʘ, ʪʦʤʫ ʧʨʠʙʣʠʟʥʦ ʯʝʨʝʟ 7-10 ʨʦʢʽʚ ʚʽʜ 
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ʧʦʯʘʪʢʫ ʝʢʩʧʣʫʘʪʘʮʽʾ ʧʣʘʥʪʘʮʽʾ ʙʫʣʘʚʠ ʟʨʽʟʫʶʪʴ. ʊʘʢʘ ʦʧʝʨʘʮʽʷ ʩʪʠʤʫʣʶʻ ʧʦʷʚʫ 

ʟʽ ʩʧʣʷʯʠʭ ʙʨʫʥʴʦʢ ʥʦʚʠʭ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʠʭ ʧʘʛʦʥʽʚ, ʪʦʤʫ ʚʦʥʘ ʦʪʨʠʤʘʣʘ 

ʥʘʟʚʫ çʦʤʦʣʦʜʞʝʥʥʷè. 

ʇʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ ʪʝʨʤʽʥʫ ʝʢʩʧʣʫʘʪʘʮʽʾ ʥʘʩʘʜʞʝʥʴ ʚʝʨʙʠ (20-25 ʨʦʢʽʚ ʚʽʜ 

ʤʦʤʝʥʪʫ ʩʪʚʦʨʝʥʥʷ), ʟʝʤʣʽ ʧʽʜʣʷʛʘʶʪʴ ʨʝʢʫʣʴʪʠʚʘʮʽʾ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʥʘʩʪʫʧʥʠʭ 

ʥʘʩʘʜʞʝʥʴ ʚʝʨʙʠ ʘʙʦ ʚʠʨʦʱʫʚʘʥʥʷ ʪʨʘʜʠʮʽʡʥʠʭ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ 

ʢʫʣʴʪʫʨ. ɿʘ ʧʣʘʥʪʘʮʽʡʥʦʛʦ ʚʠʨʦʱʫʚʘʥʥʷ, ʷʢʝ ʧʝʨʝʜʙʘʯʘʻ ʯʘʩʪʝ ʟʨʽʟʫʚʘʥʥʷ, ʚʝʨʙʠ 

ʬʦʨʤʫʶʪʴ ʚʽʜʥʦʩʥʦ ʥʝʛʣʠʙʦʢʽ ʢʦʨʝʥʝʚʽ ʩʠʩʪʝʤʠ, ʷʢʽ ʣʝʛʢʦ ʚʠʜʘʣʷʶʪʴʩʷ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʩʧʝʮʽʘʣʴʥʠʭ ʢʫʣʴʪʠʚʘʪʦʨʽʚ (ʨʠʩ 3.23). ɼʦʩʣʽʜʞʝʥʥʷ ʚʯʝʥʠʭ ʪʘ 

ʧʨʘʢʪʠʢʘ ʻʚʨʦʧʝʡʩʴʢʠʭ ʬʝʨʤʝʨʽʚ ʜʦʚʦʜʷʪʴ, ʱʦ ʨʝʢʫʣʴʪʠʚʘʮʽʷ ʟʝʤʝʣʴ ʧʽʩʣʷ 

ʟʘʚʝʨʰʝʥʥʷ ʚʠʨʦʱʫʚʘʥʥʷ ʧʣʘʥʪʘʮʽʡ ʚʝʨʙʠ ʥʝ ʤʘʻ ʥʽʷʢʠʭ ʪʨʫʜʥʦʱʽʚ. 
 

 

ʈʠʩ. 3.23. ʄʘʰʠʥʘ Destrover, ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʨʝʢʫʣʴʪʠʚʘʮʽʾ ʥʘʩʘʜʞʝʥʴ ʚʝʨʙʠ 
 

 
 

ʈʠʩ. 3.24. ʄʝʭʘʥʽʟʦʚʘʥʘ ʞʘʪʢʘ ʜʣʷ ʟʙʠʨʘʥʥʷ ʙʽʦʤʘʩʠ ʝʥʝʨʛʝʪʠʯʥʦʾ ʚʝʨʙʠ ʄʦʜʝʣʴ 

"Claas Holzerntevorsatz HS2" ʜʣʷ Farming / Landwirtschafts Simulator 2013 ï   ʈʘʙʦʯʘ ʰʠʨʠʥʘ 

ʟʘʭʚʘʪʫ 3 ʤ. 
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ʈʠʩ. 3.25. ʉʥʦʧʦʚʷʞʫʱʠʡ ʢʦʤʙʘʡʥ ʜʣʷ ʟʙʠʨʘʥʥʷ ʧʘʛʦʥʽʚ ʝʥʝʨʛʝʪʠʯʥʦʾ 

ʚʝʨʙʠ, ʚʠʨʦʙʥʠʮʪʚʦ ʐʚʝʮʽʷ. ʎʷ ʤʘʰʠʥʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʟʘʛʦʪʽʚʣʽ ʩʥʦʧʽʚ 

ʟ ʤʝʪʦʶ ʧʦʜʘʣʴʰʦʾ ʩʫʰʢʠ ʤʘʩʠ ʽ ʧʦʜʘʣʴʰʦʛʦ ʜʨʦʙʣʝʥʥʷ ʧʽʜʩʫʰʝʥʠʭ ʧʘʛʦʥʽʚ 

ʝʥʝʨʛʝʪʠʯʥʦʾ ʚʝʨʙʠ ʥʘ ʩʪʘʮʽʦʥʘʨʥʽʡ ʜʨʦʙʘʨʮʽ. 

 

 
ʈʠʩ. 3.26. ɿʙʠʨʘʥʥʷ  ʙʽʦʤʘʩʠ ʝʥʝʨʛʝʪʠʯʥʦʾ ʚʝʨʙʠ (ʉʘʣʽʢʩ ɽʥʝʨʜʞʽ) 2014ʨ 
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ʈʠʩ. 3.27. ʅʘʚʽʩʥʘ ʤʘʰʠʥʘ ʜʣʷ ʟʙʠʨʘʥʥʷ ʝʥʝʨʛʝʪʠʯʥʦʾ ʚʝʨʙʠ ʥʘ ʙʽʦʤʘʩʫ 
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ʈʠʩ. 3.28. ɿʙʠʨʘʥʥʷ ʝʥʝʨʛʝʪʠʯʥʦʾ ʚʝʨʙʠ ʩʘʤʦʭʽʜʥʠʤ ʢʦʤʙʘʡʥʦʤ. 
 

 

 

 
 

ʈʠʩ. 3.29 ɿʙʠʨʘʥʥʷ ʝʥʝʨʛʝʪʠʯʥʦʾ ʚʝʨʙʠ ʧʨʠʯʽʧʥʠʤ ʘʛʨʝʛʘʪʦʤ. 
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ʈʆɿɼɯʃ 4  

ʇɽʈɽʈʆɹʃʗʅʅʗ ɹɯʆʄɸʉʀ ɽʅɽʈɻɽʊʀʏʅʆɰ ɺɽʈɹʀ ɺ  

ʇɸʃʀɺʅʋ ʑɽʇʋ, ɹʈʀʂɽʊʀ ʊɸ ɻʈɸʅʋʃʀ 
 

ʇʘʣʠʚʥʘ ʱʝʧʘ ʝʥʝʨʛʝʪʠʯʥʦʾ ʚʝʨʙʠ ʷʚʣʷʻ ʩʦʙʦʶ ʜʝʨʝʚʠʥʥʫ ʙʽʦʤʘʩʫ, 

ʧʝʨʝʨʦʙʣʝʥʫ ʨʽʟʘʥʥʷʤ ʘʙʦ ʧʦʜʨʽʙʥʝʥʥʷʤ ʚ ʜʨʽʙʥʫ ʬʨʘʢʮʽʶ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʩʧʝʮʽʘʣʴʥʠʭ ʧʦʜʨʽʙʥʶʚʘʣʴʥʠʭ ʤʘʰʠʥ. ʊʠʧʦʚʘ ʜʦʚʞʠʥʘ ʧʘʣʠʚʥʦʾ ʱʝʧʠ, 

ʧʨʠʜʘʪʥʘ ʜʣʷ ʩʧʘʣʶʚʘʥʥʷ ʚ ʪʦʧʢʘʭ ʢʦʪʣʽʚ ʤʘʣʦʾ ʧʦʪʫʞʥʦʩʪʽ, ʷʢʽ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʪʝʧʣʦʧʦʩʪʘʯʘʥʥʷ ʙʫʜʠʥʢʽʚ, ʪʘ ʤʘʣʠʭ ʊɽʉ ʩʪʘʥʦʚʠʪʴ 1-3 

ʩʤ. ʇʨʦʪʝ, ʷʢ ʧʨʘʚʠʣʦ, ʚʠʨʦʙʣʝʥʘ ʱʝʧʘ ʤʦʞʝ ʤʘʪʠ ʽʥʰʠʡ ʨʦʟʤʽʨ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ 

ʧʦʪʨʝʙʘʤ ʟʘʤʦʚʥʠʢʘ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʚʠʜʽʚ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʦʛʦ ʩʠʨʦʚʠʥʠ.  

 ɼʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʧʘʣʠʚʥʦʾ ʱʝʧʠ ʟ ʧʘʛʦʥʽʚ ʝʥʝʨʛʝʪʠʯʥʦʾ ʚʝʨʙʠ ʚʠʨʦʙʥʠʢʠ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ  ʜʚʽ ʪʝʭʥʦʣʦʛʽʾ ʧʝʨʝʨʦʙʣʝʥʥʷ ʩʠʨʦʚʠʥʠ.  

ɿʘ ʤʝʭʘʥʽʟʦʚʘʥʦʛʦ ʟʙʠʨʘʥʥʷ ʧʨʷʤʠʤ ʢʦʤʙʘʡʥʫʚʘʥʥʷʤ (ʢʦʤʙʘʡʥʘʤʠ ʪʠʧʫ 

CLAAS) ʧʨʦʚʦʜʠʪʴʩʷ ʦʜʥʦʯʘʩʥʝ ʧʦʜʨʽʙʥʝʥʥʷ ʪʘ ʥʘʚʘʥʪʘʞʝʥʥʷʤ ʛʦʪʦʚʦʾ ʱʝʧʠ ʚ 

ʪʨʘʥʩʧʦʨʪʥʠʡ ʟʘʩʽʙ. ʅʝʜʦʣʽʢʦʤ ʜʘʥʦʛʦ ʩʧʦʩʦʙʫ ʟʘʛʦʪʽʚʣʽ ʧʘʣʠʚʥʦʾ ʱʝʧʠ ʻ 

ʚʠʩʦʢʘ ʚʦʣʦʛʽʩʪʴ ʩʠʨʦʚʠʥʠ, ʜʣʷ ʯʦʛʦ ʧʦʪʨʽʙʥʘ ʜʦʜʘʪʢʦʚʘ ʩʫʰʢʘ ʙʽʦʤʘʩʠ, ʦʪʞʝ 

ʜʦʜʘʪʢʦʚʽ ʟʘʪʨʘʪʠ.  

 
 

ʈʠʩ. 4.1. ʇʘʣʠʚʥʘ ʱʝʧʘ ʝʥʝʨʛʝʪʠʯʥʦʾ ʚʝʨʙʠ 

 

4.1. ʈʦʟʜʽʣʴʥʦ-ʧʝʨʝʚʘʣʦʯʥʠʡ ʩʧʦʩʽʙ ʚʠʨʦʙʥʠʮʪʚʘ ʱʝʧʠ 

 

ʇʘʛʦʥʠ ʝʥʝʨʛʝʪʠʯʥʦʾ ʚʝʨʙʠ ʩʧʝʮʽʘʣʴʥʦʶ ʧʨʠʯʽʧʥʦʶ ʤʘʰʠʥʦʶ 

ʤʝʭʘʥʽʟʦʚʘʥʦ ʟʨʽʟʫʶʪʴʩʷ ʪʘ ʬʦʨʤʫʶʪʴʩʷ ʰʣʷʭʦʤ ʧʨʝʩʫʚʘʥʥʷ ʚ ʪʶʢʠ ʟ 

ʧʦʜʘʣʴʰʦʶ ʩʫʰʢʦʶ ʚ ʧʦʣʴʦʚʠʭ (ʧʨʠʨʦʜʥʠʭ) ʫʤʦʚʘʭ. ʅʘʩʪʫʧʥʦʶ ʦʧʝʨʘʮʽʻʶ ʻ 

ʧʦʜʨʽʙʥʝʥʥʷ  ʧʽʜʩʫʰʝʥʠʭ ʧʘʛʦʥʽʚ ʧʨʠʯʽʧʥʠʤʠ ʧʦʜʨʽʙʥʶʚʘʯʘʤʠ. ʇʦʜʨʽʙʥʝʥʥʷ 

ʙʽʦʤʘʩʠ ʝʥʝʨʛʝʪʠʯʥʦʾ ʚʝʨʙʠ ʚʠʤʘʛʘʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʠʩʦʢʦʤʦʙʽʣʴʥʦʾ ʤʘʰʠʥʠ, 

ʦʩʥʘʱʝʥʦʾ ʧʝʨʝʢʠʜʘʶʯʠʤ ʢʦʥʪʝʡʥʝʨʦʤ ʜʣʷ ʱʝʧʠ ʦʙ'ʻʤʦʤ 15-20 ʤ
3
, ʧʨʠʜʘʪʥʦʾ 

ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʨʦʙʽʪ ʥʘ ʤʽʩʮʝʚʦʩʪʽ. ʇʦʜʨʽʙʥʶʚʘʯʽ, ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʚʠʢʦʥʘʥʥʷ 

ʨʦʙʽʪ ʥʘ ʝʥʝʨʛʝʪʠʯʥʠʭ ʧʣʘʥʪʘʮʽʷʭ, ʟʘʟʚʠʯʘʡ ʤʦʥʪʫʶʪʴʩʷ ʥʘ ʰʘʩʽ ʬʦʨʚʘʨʜʝʨʘ. 
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ʇʦʜʨʽʙʥʶʚʘʣʴʥʘ ʤʘʰʠʥʘ ʧʝʨʝʤʽʱʘʻʪʴʩʷ ʧʦ ʧʦʣʦʩʘʭ ʧʦʜʘʻ ʩʠʨʦʚʠʥʫ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʤʘʥʽʧʫʣʷʪʦʨʘ ʽʟ ʟʘʭʦʧʣʝʥʥʷʤ ʥʘ ʞʠʚʠʣʴʥʠʢ ʧʦʜʨʽʙʥʶʶʯʦʛʦ ʦʨʛʘʥʘ. 

ʇʘʣʠʚʥʘ ʱʝʧʘ ʪʨʘʥʩʧʦʨʪʫʻʪʴʩʷ ʪʘ ʧʝʨʝʚʘʥʪʘʞʫʻʪʴʩʷ ʟ ʢʦʥʪʝʡʥʝʨʘ, ʱʦ 

ʧʝʨʝʢʠʜʘʶʪʴʩʷ, ʚ ʢʦʥʪʝʡʥʝʨ ʱʝʧʦʚʦʟʘ, ʷʢʠʡ ʤʦʞʝ ʟʥʘʭʦʜʠʪʠʩʷ ʧʦʨʷʜ ʘʙʦ ʥʘ 

ʘʚʪʦʧʨʠʯʝʧʽ. ʊʘʢ ʷʢ ʧʦʜʨʽʙʥʝʥʥʷ ʧʘʛʦʥʽʚ ʪʘ ʧʦʟʘʰʣʷʭʦʚʝ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʱʝʧʠ 

ʚʠʢʦʥʫʶʪʴʩʷ ʦʜʥʽʻʶ ʤʘʰʠʥʦʶ, ʟʥʠʞʫʶʪʴʩʷ ʚʠʪʨʘʪʠ ʥʘ ʧʝʨʝʤʽʱʝʥʥʷ ʤʘʰʠʥ  

ʱʦ ʻ ʝʢʦʥʦʤʽʯʥʦ ʜʦʮʽʣʴʥʠʤ ʜʣʷ ʝʥʝʨʛʝʪʠʯʥʦʾ ʧʣʘʥʪʘʮʽʾ ʝʥʝʨʛʝʪʠʯʥʦʾ ʚʝʨʙʠ ʥʘ 

ʚʝʣʠʢʽʡ ʧʣʦʱʽ. ʇʝʨʝʤʽʱʝʥʥʷ ʧʦʜʨʽʙʥʶʶʯʦʾ ʤʘʰʠʥʠ ʟ ʦʜʥʽʻʾ ʧʣʦʱʽ ʥʘ ʽʥʰʫ 

ʤʦʞʝ ʟʜʽʡʩʥʶʚʘʪʠʩʷ ʥʘ ʥʠʟʴʢʦʤʫ ʘʚʪʦʧʨʠʯʝʧʽ, ʘ ʧʨʠ ʤʘʣʠʭ ʚʽʜʩʪʘʥʷʭ ʤʽʞ 

ʧʣʘʥʪʘʮʽʷʤʠ - ʩʘʤʦʩʪʽʡʥʦ ʧʦ ʧʦʣʴʦʚʠʭ ʜʦʨʦʛʘʭ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʢʦʥʪʝʡʥʝʨʽʚ 

ʜʦʟʚʦʣʷʻ ʟʥʠʟʠʪʠ, ʘʣʝ ʥʝ ʫʩʫʚʘʻ ʧʦʚʥʽʩʪʶ ʚʟʘʻʤʦʟʘʣʝʞʥʽʩʪʴ ʤʽʞ ʧʦʜʨʽʙʥʶʚʘʯʝʤ 

ʪʘ ʩʘʤʦʩʢʠʜʦʤ, ʽ ʮʷ ʣʘʥʢʘ ʚ ʚʠʨʦʙʥʠʯʦʤʫ ʧʨʦʮʝʩʽ ʟʘʣʠʰʘʻʪʴʩʷ ʜʦʩʠʪʴ 

ʚʘʞʣʠʚʦʶ. ʈʦʟʤʽʱʝʥʥʷ ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʚʘʥʪʘʞʥʠʭ ʢʦʥʪʝʡʥʝʨʽʚ ʥʝ ʚʠʤʘʛʘʻ 

ʚʝʣʠʢʦʾ ʧʣʦʱʽ, ʘʣʝ ʤʘʡʜʘʥʯʠʢ, ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʾʭ ʫʩʪʘʥʦʚʢʠ, ʧʦʚʠʥʝʥ ʤʘʪʠ 

ʨʽʚʥʫ ʧʦʚʝʨʭʥʶ ʟ ʪʚʝʨʜʠʤ ʧʦʢʨʠʪʪʷʤ. 

 
ʈʠʩ 4.2. ʉʧʝʮʽʘʣʴʥʘ ʤʘʰʠʥʘ ʜʣʷ ʧʦʜʨʽʙʥʝʥʥʷ ʜʝʨʝʚʠʥʠ ʟ ʚʩʪʘʥʦʚʣʝʥʠʤ ʚ 

ʧʝʨʝʜʥʽʡ ʯʘʩʪʠʥʽ ʰʘʩʽ ʤʘʥʽʧʫʣʷʪʦʨʦʤ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʦʛʦ ʤʘʪʝʨʽʘʣ ʧʦʜʘʻʪʴʩʷ ʚ 

ʧʦʜʨʽʙʥʶʶʯʠʡ ʦʨʛʘʥ, ʷʢʠʡ ʧʨʠʢʨʽʧʣʝʥʠʡ ʚ ʧʝʨʝʜʥʽʡ ʘʙʦ ʙʽʯʥʽʡ ʯʘʩʪʠʥʘʭ ʰʘʩʽ, ʟ 

ʙʫʥʢʝʨʦʤ, ʘʙʦ ʙʝʛ-ʙʝʛʦʤ ʜʣʷ ʱʝʧʠ, ʚʩʪʘʥʦʚʣʶʚʘʥʠʤ ʚ ʟʘʜʥʽʡ ʯʘʩʪʠʥʽ ʰʘʩʽ 

ʤʘʰʠʥʠ. 

 

ʇʨʠʯʝʧʥʽ ʧʦʜʨʽʙʥʶʶʯʽ ʤʘʰʠʥʠ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʥʘ ʧʣʘʥʪʘʮʽʷʭ 

ʝʥʝʨʛʝʪʠʯʥʦʾ ʚʝʨʙʠ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʧʘʣʠʚʥʦʾ ʱʝʧʠ, ʧʦʚʠʥʥʽ ʙʫʪʠ ʤʘʢʩʠʤʘʣʴʥʦ 

ʣʝʛʢʠʤʠ, ʭʦʯʘ ʣʝʛʢʽʩʪʴ ʢʦʥʩʪʨʫʢʮʽʾ ʟʥʠʞʫʻ ʾʭ ʤʽʮʥʽʩʪʴ ʽ ʩʪʽʡʢʽʩʪʴ. ʆʜʥʘʢ, ʚ 

ʙʫʜʴ-ʷʢʦʤʫ ʚʠʧʘʜʢʫ ʧʨʠʯʝʧʥʽ ʤʘʰʠʥʠ ʻ ʟʘʥʘʜʪʦ ʚʘʞʢʠʤʠ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʨʦʙʽʪ 

ʥʘ ʟʚʦʣʦʞʝʥʠʭ ˇʨʫʥʪʘʭ, ʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʜʨʽʙʥʶʶʯʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʥʘ 

ʝʥʝʨʛʝʪʠʯʥʠʭ ʧʣʘʥʪʘʮʽʷʭ ʚʟʘʛʘʣʽ ʚʠʢʣʶʯʘʻʪʴʩʷ. ɼʣʷ ʧʨʠʯʽʧʥʦʾ ʤʘʰʠʥʠ ʧʦʪʨʽʙʥʘ 

ʧʣʦʩʢʘ ʨʽʚʥʘ ʧʦʚʝʨʭʥʷ, ʘ ʤʘʣʽ ʨʦʟʤʽʨʠ ʧʘʛʦʥʽʚ ʽ ʥʠʟʴʢʘ ʰʚʠʜʢʽʩʪʴ ʧʝʨʝʩʫʚʘʥʥʷ 

ʦʙʤʝʞʫʶʪʴ ʨʘʜʽʫʩ ʜʽʾ ʤʘʰʠʥʠ ʚ ʤʝʞʘʭ 300-500 ʤ. ɺʠʧʘʜʘʥʥʷ ʩʥʽʛʫ ʚ ʟʠʤʦʚʠʡ 

ʧʝʨʽʦʜ ʤʦʞʝ ʫʩʢʣʘʜʥʶʚʘʪʠ ʚʠʢʦʥʘʥʥʷ ʨʦʙʽʪ ʽ ʧʽʜʚʠʱʫʚʘʪʠ ʚʦʣʦʛʽʩʪʴ ʱʝʧʠ, 

ʷʢʱʦ ʧʦʜʨʽʙʥʶʚʘʯ ʥʝ ʨʦʟʤʽʱʫʻʪʴʩʷ ʥʘ ʩʧʝʮʽʘʣʴʥʽʡ ʧʣʦʱʘʜʮʽ. ɼʣʷ 

ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʧʘʣʠʚʥʦʾ ʱʝʧʠ ʥʘ ʚʝʣʠʢʽ ʚʽʜʜʘʣʽ ʥʝʦʙʭʽʜʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ 

ʟʤʽʥʥʽ ʢʦʥʪʝʡʥʝʨʠ ʦʙ'ʻʤʦʤ ʚʽʜ 30 ʜʦ 50 ʥʘʩʠʧʥʠʭ ʤ
3
 (ʨʠʩ. 4.2.), ʧʨʠ ʮʴʦʤʫ 
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ʤʦʞʣʠʚʝ ʦʜʥʦʯʘʩʥʝ  ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ 2-3 ʢʦʥʪʝʡʥʝʨʽʚ, ʱʦ ʟʙʽʣʴʰʫʻ ʟʘʛʘʣʴʥʠʡ 

ʦʙʩʷʛ ʚʘʥʪʘʞʫ ʜʦ 80-100 ʤ
3
. ɽʢʦʥʦʤʽʯʥʘ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʽʩʪʴ ʧʨʠʯʽʧʥʦʛʦ 

ʧʦʜʨʽʙʥʶʚʘʯʘ ʟʥʘʯʥʦ ʟʥʠʞʫʻʪʴʩʷ ʧʨʠ ʚʝʣʠʢʠʭ ʚʽʜʩʪʘʥʷʭ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ 

ʱʝʧʠ. ʇʨʠ ʧʦʪʨʝʙʽ ʚʠʨʦʙʥʠʮʪʚʘ ʧʘʣʠʚʥʦʾ ʱʝʧʠ ʚ ʚʝʣʠʢʠʭ ʦʙʩʷʛʘʭ ʧʦʪʨʽʙʥʦ 

ʢʦʨʠʩʪʫʚʘʪʠʩʷ ʩʧʝʮʽʘʣʴʥʠʤʠ  ʤʝʭʘʥʽʟʦʚʘʥʠʤʠ ʟʙʠʨʘʣʴʥʠʤʠ  ʢʦʤʧʣʝʢʩʘʤʠ 

(ʨʠʩ. 4.3.). 

 

 
 

 

 
 

 
 

ʈʠʩ. 4.3. ʅʘʚʽʩʥʘ ʱʝʧʦʨʽʟʢʘ ʱʦ ʘʨʛʝʛʘʪʫʻʪʴʩʷ ʟ ʪʨʘʢʪʦʪʘʤʠ ʢʣʘʩʫ 20-30 ʢʅ 

ʧʨʘʮʶʻ ʚʽʜ ʚʘʣʫ ʚʽʜʙʦʨʫ ʧʦʪʫʞʥʦʩʪʽ ʪʨʘʢʪʦʨʘ. 
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ʆʜʥʠʤ ʽʟ ʚʘʨʽʘʥʪʽʚ ʧʝʨʝʨʦʙʢʠ ʧʘʛʦʥʽʚ ʝʥʝʨʛʝʪʠʯʥʦʾ ʚʝʨʙʠ ʻ ʚʠʨʦʙʥʠʮʪʚʦ 

ʱʝʧʠ ʧʦʜʨʽʙʥʶʚʘʯʝʤ ʘʙʦ ʜʨʦʙʘʨʢʦʶ ʥʘ ʦʙ'ʻʢʪʽ ʢʽʥʮʝʚʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ. ʋ 

ʮʴʦʤʫ ʚʠʨʦʙʥʠʯʦʤʫ ʧʨʦʮʝʩʽ ʚʽʜʩʫʪʥʷ ʟʘʣʝʞʥʽʩʪʴ ʤʽʞ ʦʧʝʨʘʮʽʻʶ ʧʦʜʨʽʙʥʝʥʥʷ ʽ 

ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ, ʱʦ ʜʦʟʚʦʣʷʻ ʚʠʢʣʶʯʠʪʠ ʧʨʦʙʣʝʤʠ, ʷʢʽ ʤʦʞʫʪʴ ʚʠʥʠʢʘʪʠ ʚ 

ʧʨʦʮʝʩʽ ʚʠʨʦʙʥʠʮʪʚʘ ʧʘʣʠʚʥʦʾ ʱʝʧʠ. ʇʽʜʚʠʱʫʻʪʴʩʷ ʪʝʭʥʽʯʥʘ ʪʘ ʦʧʝʨʘʪʠʚʥʘ 

ʛʦʪʦʚʥʽʩʪʴ ʦʙʣʘʜʥʘʥʥʷ, ʱʦ ʧʽʜʚʠʱʫʻ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʽ ʟʥʠʞʫʻ ʚʠʪʨʘʪʠ. 

ʇʽʜʚʠʱʫʻʪʴʩʷ ʝʬʝʢʪʠʚʥʽʩʪʴ ʢʦʥʪʨʦʣʶ ʚʠʨʦʙʥʠʯʦʛʦ ʧʨʦʮʝʩʫ, ʟʥʠʞʫʻʪʴʩʷ 

ʧʦʪʨʝʙʘ ʚ ʨʦʙʦʯʽʡ ʩʠʣʽ, ʧʽʜʚʠʱʫʻʪʴʩʷ ʨʽʚʝʥʴ ʢʦʥʪʨʦʣʶ ʷʢʦʩʪʽ ʧʘʣʠʚʘ. ʇʝʨʝʩʫʚʥʽ 

ʧʦʜʨʽʙʥʶʶʯʽ ʤʘʰʠʥʠ ʤʦʞʥʘ ʟʘʤʽʥʠʪʠ ʧʦʪʫʞʥʠʤʠ ʩʪʘʮʽʦʥʘʨʥʠʤʠ ʜʨʦʙʘʨʢʘʤʠ, 

ʟʜʘʪʥʠʤʠ ʧʦʜʨʽʙʥʶʚʘʪʠ ʩʠʨʦʚʠʥʫ ʨʽʟʥʦʛʦ ʟʘ ʚʝʣʠʯʠʥʦʶ ʜʽʘʤʝʪʨʘ. 

ɺ ʫʤʦʚʘʭ ʋʢʨʘʾʥʠ ʧʦʜʨʽʙʥʝʥʥʷ ʧʘʛʦʥʽʚ ʝʥʝʨʛʝʪʠʯʥʦʾ ʚʝʨʙʠ ʻ ʥʘʡʙʽʣʴʰ 

ʝʢʦʥʦʤʽʯʥʦ ʝʬʝʢʪʠʚʥʠʤ ʤʝʪʦʜʦʤ ʚʠʨʦʙʥʠʮʪʚʘ ʱʝʧʠ ʟʘ ʚʝʣʠʢʠʭ ʦʙʩʷʛʽʚ 

ʧʝʨʝʨʦʙʢʠ ʽ ʟʘ ʫʤʦʚʠ, ʱʦ ʚʽʜʩʪʘʥʴ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʥʝ ʧʝʨʝʚʠʱʫʻ 30 ʢʤ. ʏʠʤ 

ʙʽʣʴʰʽ ʦʙʩʷʛʠ ʚʠʨʦʙʥʠʮʪʚʘ ʧʘʣʠʚʘ, ʪʠʤ ʦʯʝʚʠʜʥʽʰʽ ʧʝʨʝʚʘʛʠ ʮʽʻʾ ʩʭʝʤʠ. ɺʠʤʦʛʠ 

ʜʦ ʚʠʨʦʙʥʠʯʦʛʦ ʧʨʦʮʝʩʫ ʚʢʣʶʯʘʶʪʴ ʥʘʷʚʥʽʩʪʴ ʜʦʩʠʪʴ ʚʝʣʠʢʠʭ ʧʣʦʱ ʜʣʷ 

ʧʝʨʝʨʦʙʢʠ ʪʘ ʟʙʝʨʽʛʘʥʥʷ ʧʘʣʠʚʥʦʾ ʱʝʧʠ. 

ʋ ʧʝʨʽʦʜ ʪʨʠʚʘʣʦʛʦ ʟʙʝʨʽʛʘʥʥʷ ʧʘʣʠʚʥʦʾ ʱʝʧʠ ʚ ʢʘʛʘʪʘʭ ʧʨʦʪʽʢʘʶʪʴ 

ʭ̔ ʤʽʯʥʽ ʪʘ ʙʽʦʭʽʤʽʯʥʽ ʨʝʘʢʮʽʾ, ʦʩʦʙʣʠʚʦ ʷʢʱʦ ʱʝʧʘ ʤʽʩʪʠʪʴ ʙʘʛʘʪʠʡ ʧʦʞʠʚʥʠʤʠ 

ʨʝʯʦʚʠʥʘʤʠ ʤʘʪʝʨʽʘʣ, ʪʘʢʠʡ ʷʢ ʣʠʩʪʷ. ɺʪʨʘʪʘʤ ʩʠʨʦʚʠʥʠ ʤʦʞʥʘ ʟʘʧʦʙʽʛʘʪʠ 

ʪʽʣʴʢʠ ʚ ʪʦʤʫ ʚʠʧʘʜʢʫ, ʷʢʱʦ ʚʦʣʦʛʽʩʪʴ ʱʝʧʠ ʧʽʜʪʨʠʤʫʻʪʴʩʷ ʥʘ ʨʽʚʥʽ 25%. 

ɺʟʠʤʢʫ ʚʦʣʦʛʘ ʱʝʧʘ ʤʦʞʝ ʟʤʝʨʟʘʪʠʩʷ ʧʨʠ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʽ ʚ ʘʚʪʦʪʨʘʥʩʧʦʨʪʽ ʪʘ 

ʟʙʝʨʽʛʘʥʥʽ ʚ ʙʫʥʢʝʨʘʭ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʟʘʤʝʨʟʣʦʾ ʱʝʧʠ ʤʦʞʝ ʧʨʠʟʚʦʜʠʪʠ ʜʦ 

ʟʘʢʣʠʥʶʚʘʥʥʷ ʽ ʧʦʣʦʤʢʠ ʚʘʥʪʘʞʥʦ-ʨʦʟʚʘʥʪʘʞʫʚʘʣʴʥʠʭ ʩʠʩʪʝʤ ʧʽʜʧʨʠʻʤʩʪʚʘ. 
 

 
 

ʈʠʩ. 4.4. ʄʘʰʠʥʘ ʜʣʷ ʥʘʚʘʥʪʘʞʝʥʥʷ ʪʘ ʧʝʨʝʚʝʟʝʥʥʷ ʧʘʛʦʥʽʚ ʝʥʝʨʛʝʪʠʯʥʦʾ 

ʚʝʨʙʠ ʜʦ ʤʽʩʮʷ ʧʝʨʝʨʦʙʢʠ. 
 

4.2. ʊʝʭʥʦʣʦʛʽʾ ʟʘʛʦʪʽʚʣʽ ʽ ʚʠʨʦʙʥʠʮʪʚʘ ʧʘʣʠʚʥʦʾ ʱʝʧʠ 
 

ɺ ʮʽʣʦʤʫ ʚʠʨʦʙʥʠʯʠʡ ʧʨʦʮʝʩ ʟʘʛʦʪʽʚʣʽ ʧʘʣʠʚʥʦʾ ʱʝʧʠ ʤʦʞʥʘ ʨʦʟʜʽʣʠʪʠ ʥʘ 

ʜʚʘ ʩʧʦʩʦʙʠ, ʟʘʩʥʦʚʘʥʽ ʥʘ ʟʘʩʪʦʩʫʚʘʥʥʽ ʢʦʤʧʣʝʢʩʥʦʛʦ ʤʝʪʦʜʫ ʟʘʛʦʪʽʚʣʽ ʱʝʧʠ, 

ʤʝʪʦʜʫ ʨʦʟʜʽʣʴʥʦʾ ʟʘʛʦʪʽʚʣʽ ʩʠʨʦʚʠʥʠ, ʤʝʪʦʜʫ ʩʘʤʦʩʪʽʡʥʦʾ ʟʘʛʦʪʽʚʣʽ ʱʝʧʠ 

ʚʣʘʩʥʠʢʘʤʠ ʝʥʝʨʛʝʪʠʯʥʠʭ ʧʣʘʥʪʘʮʽʡ. ʂʦʤʧʣʝʢʩʥʘ ʟʘʛʦʪʽʚʣʷ ʧʘʣʠʚʥʦʾ ʱʝʧʠ ʻ 

ʥʘʡʙʽʣʴʰ ʝʢʦʥʦʤʽʯʥʦ ʝʬʝʢʪʠʚʥʠʤ ʤʝʪʦʜʦʤ, ʱʦ ʤʘʻ ʟʥʘʯʥʽ ʧʝʨʝʚʘʛʠ ʚ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʨʦʟʜʽʣʴʥʠʤ ʤʝʪʦʜʦʤ ʟʘʛʦʪʽʚʣʽ, ʦʩʦʙʣʠʚʦ ʧʨʠ ʰʠʨʦʢʦʤʘʩʰʪʘʙʥʽʡ 

ʟʘʛʦʪʽʚʣʽ ʩʠʨʦʚʠʥʠ. ʂʦʤʧʣʝʢʩʥʘ ʟʘʛʦʪʽʚʣʷ ʜʦʟʚʦʣʷʻ ʟʥʠʟʠʪʠ ʚʠʪʨʘʪʠ ʥʘ 

ʧʣʘʥʫʚʘʥʥʷ, ʫʧʨʘʚʣʽʥʥʷ ʪʘ ʽʥʰʽ ʦʩʥʦʚʥʽ ʚʠʪʨʘʪʠ ʚ ʨʦʟʨʘʭʫʥʢʫ ʥʘ ʚʠʨʦʙʣʝʥʠʡ 
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ʢʫʙʽʯʥʠʡ ʤʝʪʨ ʧʘʣʠʚʥʦʾ ʱʝʧʠ. ʂʨʽʤ ʪʦʛʦ, ʟʘʩʪʦʩʫʚʘʥʥʷ ʦʜʥʠʭ ʣʽʩʦʟʘʛʦʪʽʚʝʣʴʥʠʭ 

ʤʘʰʠʥ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʨʽʟʥʠʭ ʚʠʜʽʚ ʨʦʙʽʪ ʜʦʟʚʦʣʷʻ ʤʽʥʽʤʽʟʫʚʘʪʠ ʚʠʪʨʘʪʠ ʥʘ 

ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʘʞʢʦʾ ʪʝʭʥʽʢʠ. ʈʦʟʜʽʣʴʥʘ ʟʘʛʦʪʽʚʣʷ ʧʘʣʠʚʥʦʾ 

ʱʝʧʠ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ, ʷʢ ʧʨʘʚʠʣʦ, ʧʨʠ ʤʘʣʠʭ ʧʣʦʱʘʭ ʚʠʨʦʱʫʚʘʥʥʷ 

ʝʥʝʨʛʝʪʠʯʥʦʾ ʚʝʨʙʠ. 

ʈʦʟʜʽʣʴʥʠʡ ʧʝʨʝʚʘʣʦʯʥʠʡ ʩʧʦʩʽʙ ʟʘʛʦʪʽʚʣʽ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʬʝʨʤʝʨʘʤʠ 

ʪʘ ʤʘʣʠʤʠ ʘʛʨʦʧʽʜʧʨʠʻʤʩʪʚʘʤʠ ʜʣʷ ʟʘʛʦʪʽʚʣʽ ʧʘʣʠʚʥʦʾ ʱʝʧʠ ʥʘ ʧʨʦʜʘʞ. ʗʢ 

ʧʨʘʚʠʣʦ, ʧʨʠ ʪʘʢʽʡ ʟʘʛʦʪʽʚʣʽ ʦʧʝʨʘʮʽʷ ʟʙʠʨʘʥʥʷ ʚʠʢʦʥʫʻʪʴʩʷ ʩʧʝʮʽʘʣʴʥʦʶ 

ʥʘʚʽʩʥʦʶ ʢʦʩʘʨʢʦʶ ʜʣʷ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʟʨʽʟʘʥʠʭ ʧʘʛʦʥʽʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʪʨʘʢʪʦʨʽʚ ʢʣʘʩʫ 2-3. ɼʨʽʙʥʦʤʘʩʰʪʘʙʥʝ ʚʠʨʦʙʥʠʮʪʚʦ ʧʘʣʠʚʥʦʾ ʱʝʧʠ ʻ 

ʝʢʦʥʦʤʽʯʥʦ ʝʬʝʢʪʠʚʥʠʤ ʚ ʦʩʥʦʚʥʦʤʫ ʜʣʷ ʝʥʝʨʛʝʪʠʯʥʠʭ ʩʠʩʪʝʤ ʪʝʧʣʦʧʦʩʪʘʯʘʥʥʷ 

ʟ ʥʝʚʠʩʦʢʦʶ ʧʦʪʫʞʥʽʩʪʶ ʚʽʜ 0,3 ʜʦ 1,0 ʄɺʪ. 

 

4.3. ɺʠʨʦʙʥʠʮʪʚʦ ʧʘʣʠʚʥʦʾ ʱʝʧʠ ʥʘ ʦʙôʻʢʪʽ ʾʾ ʚʠʢʦʨʠʩʪʘʥʥʷ 
 

ʆʩʥʦʚʥʦʶ ʚʠʨʦʙʥʠʯʦʶ ʣʘʥʢʦʶ ʧʝʨʝʨʦʙʢʠ ʩʠʨʦʚʠʥʠ ʝʥʝʨʛʝʪʠʯʥʦʾ ʚʝʨʙʠ ʻ 

ʧʨʦʮʝʩ ʧʝʨʝʨʦʙʢʠ ʧʘʛʦʥʽʚ ʥʘ ʱʝʧʫ ʥʘ ʦʙ'ʻʢʪʽ ʢʽʥʮʝʚʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʷʢʠʡ, ʷʢ 

ʧʨʘʚʠʣʦ, ʻ ʙʽʣʴʰ ʝʢʦʥʦʤʽʯʥʦ ʝʬʝʢʪʠʚʥʠʤ, ʥʽʞ ʧʨʦʮʝʩ ʧʝʨʝʨʦʙʢʠ ʥʘ 

ʝʥʝʨʛʝʪʠʯʥʦʤʫ ʧʦʣʽ. 

ʅʘʡʙʽʣʴʰ ʟʘʪʨʘʪʥʦʶ ʦʧʝʨʘʮʽʻʶ ʚ ʪʝʭʥʦʣʦʛʽʾ ʟʘʛʦʪʽʚʣʽ ʩʠʨʦʚʠʥʠ ʻ 

ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʱʝʧʠ. ʊʦʤʫ ʙʽʣʴʰ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʝʢʦʥʦʤʽʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʚʠʨʦʙʥʠʮʪʚʘ ʧʘʣʠʚʥʦʾ ʱʝʧʠ (ʥʘ 20%) ʜʦʩʷʛʘʻʪʴʩʷ ʧʨʠ ʤʝʭʘʥʽʟʦʚʘʥʦʤʫ ʩʧʦʩʦʙʽ 

ʟʙʠʨʘʥʥʷ ʧʘʛʦʥʽʚ ʪʘ ʥʘ ʚʽʜʩʪʘʥʽ ʥʝ ʙʽʣʴʰʝ 30 ʢʤ. 

 
 

ʈʠʩ. 4.5. ʉʧʝʮʽʘʣʴʥʘ ʧʦʜʨʽʙʥʶʶʯʘ ʤʘʰʠʥʘ ʥʘ ʬʦʨʚʘʨʜʝʨʽ ʷʚʣʷʻ ʩʦʙʦʶ 

ʩʘʤʦʭʽʜʥʫ ʜʨʦʙʠʣʴʥʫ ʫʩʪʘʥʦʚʢʫ ʚʝʣʠʢʠʭ ʨʦʟʤʽʨʽʚ ʟ ʷʢʝ ʻ ʩʢʣʘʜʦʚʦʶ ʯʘʩʪʠʥʦʶ 

ʢʦʥʩʪʨʫʢʮʽʾ ʤʝʭʘʥʽʟʤʦʤ ʧʨʠʚʦʜʫ ʽ ʙʫʥʢʝʨʦʤ ʜʣʷ ʪʨʽʩʢʠ, ʟʤʦʥʪʦʚʘʥʠʤ ʥʘ ʰʘʩʽ 

ʬʦʨʚʘʨʜʝʨʘ. 
 

ɿʘ ʜʘʥʦʶ ʩʭʝʤʦʶ, ʽʟ ʟʨʽʟʘʥʠʭ ʧʘʛʦʥʽʚ ʝʥʝʨʛʝʪʠʯʥʦʾ ʚʝʨʙʠ ʩʧʝʮʽʘʣʴʥʦʶ 

ʧʨʠʯʽʧʥʦʶ ʤʘʰʠʥʦʶ ʬʦʨʤʫʶʪʴ ʪʶʢʠ ʟʘ ʬʦʨʤʦʶ ʧʦʜʽʙʥʽ ʜʦ ʚʝʣʠʢʠʭ ʢʦʣʦʜ. 

ɺʦʥʠ ʚ ʪʝʭʥʦʣʦʛʽʯʥʦʤʫ ʘʩʧʝʢʪʽ ʻ ʪʨʘʥʩʧʦʨʪʘʙʝʣʴʥʽ, ʟʨʫʯʥʽ ʜʣʷ ʥʘʚʘʥʪʘʞʝʥʥʷ ʪʘ 

ʨʦʟʚʘʥʪʘʞʝʥʥʷ. ʉʧʝʮʽʘʣʴʥʽ ʤʘʰʠʥʠ ʧʽʜʚʦʟʷʪʴ ʾʭ ʜʣʷ ʧʦʜʨʽʙʥʝʥʥʷ ʥʘ 

ʩʪʘʮʽʦʥʘʨʥʠʭ ʧʦʜʨʽʙʥʶʚʘʯʘʭ ʱʝʧʠ. ʇʨʠ ʜʘʥʽʡ ʪʝʭʥʦʣʦʛʽʾ ʤʦʞʫʪʴ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ ʷʢ ʧʨʠʯʽʧʥʽ ʪʘʢ ʽ ʝʣʝʢʪʨʠʯʥʽ ʩʪʘʮʽʦʥʘʨʥʽ ʧʦʜʨʽʙʥʶʚʘʯʽ, 

ʚʩʪʘʥʦʚʣʝʥʽ ʥʘ ʩʧʝʮʽʘʣʴʥʠʭ ʧʣʦʱʘʜʢʘʭ, ʚ ʘʥʛʘʨʘʭ ʥʝʧʦʜʘʣʽʢ ʢʦʪʝʣʝʥʴ, ʤʽʥʽ ʊɽʉ, 

ʜʝ ʧʨʦʭʦʜʠʪʴ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʠʨʦʙʥʠʮʪʚʦ ʪʝʧʣʦʚʦʾ ʘʙʦ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ. 
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ʇʦʪʫʞʥʽ ʧʦʜʨʽʙʥʶʚʘʯʽ ʱʝʧʠ ʙʽʣʴʰ ʧʨʦʜʫʢʪʠʚʥʽ ʽ ʩʪʽʡʢʽ ʜʦ ʚʠʩʦʢʦʾ 

ʚʦʣʦʛʦʩʪʽ ʪʘ ʾʾ ʢʦʣʠʚʘʥʴ. ʇʨʦʪʝ ʚʠʩʦʢʘ ʚʦʣʦʛʽʩʪʴ ʟʥʠʞʫʻ ʂʂɼ ʥʘʚʽʪʴ ʧʦʪʫʞʥʠʭ 

ʫʩʪʘʥʦʚʦʢ. ɺʦʣʦʛʽʩʪʴ ʧʘʣʠʚʥʦʾ ʱʝʧʠ ʥʝ ʧʦʚʠʥʥʘ ʙʫʪʠ ʟʘʥʘʜʪʦ ʚʠʩʦʢʦʶ; ʪʘʢʦʞ 

ʩʣʽʜ ʚʠʢʣʶʯʠʪʠ ʨʦʟʙʽʞʥʦʩʪʽ ʚ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ ʚʦʣʦʛʦʩʪʽ ʨʽʟʥʠʭ ʧʘʨʪʽʡ ʱʝʧʠ. 

ɺʦʣʦʛʽʩʪʴ ʧʘʛʦʥʽʚ ʝʥʝʨʛʝʪʠʯʥʦʾ ʚʝʨʙʠ ʥʝʦʙʭʽʜʥʦ ʟʥʠʟʠʪʠ ʟ ʪʠʤ, ʱʦʙ ʧʦʚʥʦʶ 

ʤʽʨʦʶ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʝʥʝʨʛʝʪʠʯʥʠʡ ʧʦʪʝʥʮʽʘʣ ʧʘʣʠʚʘ. ɺʦʣʦʛʽʩʪʴ ʻ ʢʨʠʪʠʯʥʦʶ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ ʧʘʣʠʚʘ, ʦʩʦʙʣʠʚʦ ʚ ʟʠʤʦʚʠʡ ʧʝʨʽʦʜ, ʪʘʢ ʷʢ ʧʨʠʨʦʜʥʝ 

ʟʤʝʥʰʝʥʥʷ ʚʤʽʩʪʫ ʚʦʣʦʛʠ ʚʽʜʙʫʚʘʻʪʴʩʷ ʪʽʣʴʢʠ ʚ ʣʽʪʥʽʡ ʯʘʩ. ɼʣʷ ʧʽʜʪʨʠʤʢʠ 

ʟʥʠʞʝʥʦʛʦ ʨʽʚʥʷ ʚʦʣʦʛʦʩʪʽ ʚ ʜʦʱʦʚʠʡ ʦʩʽʥʥʽʡ ʧʝʨʽʦʜ ʥʝʦʙʭʽʜʥʽ ʜʝʪʘʣʴʥʝ 

ʧʣʘʥʫʚʘʥʥʷ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʪʝʨʤʽʥʽʚ ʚʠʢʦʥʘʥʥʷ ʨʦʙʽʪ. ʇʨʠ ʙʫʜʴ-ʷʢʠʭ ʫʤʦʚʘʭ ʩʣʽʜ 

ʚʞʠʪʠ ʟʘʭʦʜʽʚ ʜʦ ʪʦʛʦ, ʱʦʙ ʟʘʙʝʟʧʝʯʠʪʠ ʧʽʜʪʨʠʤʢʫ ʚʦʣʦʛʦʩʪʽ ʱʝʧʠ, 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʦʾ ʥʘ ʫʩʪʘʥʦʚʢʘʭ ʚʝʣʠʢʦʾ ʧʦʪʫʞʥʦʩʪʽ, ʥʘ ʨʽʚʥʽ ʤʝʥʰʝ 50% ʽ 

ʪʨʽʩʢʠ, ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʦʾ ʥʘ ʫʩʪʘʥʦʚʢʘʭ ʤʘʣʦʾ ʧʦʪʫʞʥʦʩʪʽ, ʥʘ ʨʽʚʥʽ ʤʝʥʰʝ 40%. 

ʊʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʱʝʧʠ ʟ ʚʠʩʦʢʦʶ ʚʦʣʦʛʽʩʪʶ ʥʘ ʜʘʣʝʢʫ ʚʽʜʩʪʘʥʴ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ ʚʠʪʨʘʪ ʥʘ ʦʜʠʥʠʮʶ ʧʨʦʜʫʢʮʽʾ ʯʝʨʝʟ ʚʽʜʥʦʩʥʦ 

ʥʠʟʴʢʫ ʦʙ'ʻʤʥʫ ʱʽʣʴʥʽʩʪʴ. ʅʝʦʜʥʦʨʽʜʥʽʩʪʴ ʩʠʨʦʚʠʥʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʫʩʢʣʘʜʥʶʻ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʘʣʠʚʘ, ʦʩʦʙʣʠʚʦ ʮʝ ʩʪʦʩʫʻʪʴʩʷ ʦʙʣʘʜʥʘʥʥʷ, ʧʨʠʟʥʘʯʝʥʦʛʦ ʜʣʷ 

ʨʦʙʦʪʠ ʟ ʧʘʣʠʚʦʤ, ʽ ʩʠʩʪʝʤ ʢʦʥʪʨʦʣʶ ʧʨʦʮʝʩʫ ʛʦʨʽʥʥʷ. ɼʣʷ ʟʤʝʥʰʝʥʥʷ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʚʠʪʨʘʪ ʥʝʦʙʭʽʜʥʦ ʧʽʜʚʠʱʠʪʠ ʦʙ'ʻʤʥʫ ʱʽʣʴʥʽʩʪʴ ʩʠʨʦʚʠʥʠ, ʱʦ 

ʪʨʘʥʩʧʦʨʪʫʻʪʴʩʷ, ʘ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʦʧʝʨʘʮʽʡ, ʧʦʚôʷʟʘʥʠʭ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʘʣʠʚʘ, ʽ ʧʨʦʮʝʩʫ ʩʧʘʣʶʚʘʥʥʷ ʧʘʣʠʚʘ ʧʦʪʨʽʙʥʦ ʟʘʙʝʟʧʝʯʠʪʠ 

ʧʝʨʝʨʦʙʢʫ ʩʠʨʦʚʠʥʠ ʚ ʙʽʣʴʰ ʦʜʥʦʨʽʜʥʠʡ ʤʘʪʝʨʽʘʣ, ʱʦ ʤʘʻ ʬʦʨʤʫ ʯʘʩʪʠʥʦʢ. 

ʇʨʦʮʝʩ ʧʦʜʨʽʙʥʝʥʥʷ ʜʦʟʚʦʣʷʻ ʚʠʢʦʥʘʪʠ ʦʙʠʜʚʘ ʮʽ ʟʘʚʜʘʥʥʷ. 

ʇʦʜʨʽʙʥʝʥʥʷ ʷʚʣʷʻ ʩʦʙʦʶ ʤʝʭʘʥʽʯʥʫ ʧʝʨʝʨʦʙʢʫ ʧʘʛʦʥʽʚ ʝʥʝʨʛʝʪʠʯʥʦʾ 

ʚʝʨʙʠ ʥʘ ʦʜʥʦʨʽʜʥʠʡ ʩʠʧʫʯʠʡ ʤʘʪʝʨʽʘʣ, ʱʦ ʤʘʻ ʙʽʣʴʰ ʚʠʩʦʢʫ ʮʽʥʥʽʩʪʴ. 

ʇʦʜʨʽʙʥʝʥʥʷ ʤʦʞʝ ʟʜʽʡʩʥʶʚʘʪʠʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʛʦʩʪʨʦʾ ʨʽʞʫʯʦʾ ʢʨʦʤʢʠ ʟ 

ʦʪʨʠʤʘʥʥʷʤ ʯʘʩʪʠʥʦʢ ʟ ʥʝʦʙʭʽʜʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ (ʪʦʥʢʝ ʧʦʜʨʽʙʥʝʥʥʷ, 

ʢʫʩʢʦʚʝ ʧʦʜʨʽʙʥʝʥʥʷ) ʘʙʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʪʫʧʠʡ ʫʜʘʨʥʠʡ ʽʥʩʪʨʫʤʝʥʪ,  ʢʦʪʨʠʤ 

ʦʧʨʘʮʴʦʚʘʥʠʡ ʤʘʪʝʨʽʘʣ ʜʨʦʙʣʷʪʴ ʘʙʦ ʨʦʟʱʝʧʣʶʶʪʴ ʟ ʫʪʚʦʨʝʥʥʷʤ ʯʘʩʪʠʥʦʢ 

ʥʝʧʝʚʥʦʾ ʬʦʨʤʠ (ʜʨʦʙʣʝʥʥʷ, ʨʦʟʱʝʧʣʝʥʥʷ). 

 
ʈʠʩ. 4.6. ʇʨʠʯʽʧʥʘ ʘʚʪʦʥʦʤʥʘ ʱʝʧʦʨʽʟʢʘ ʟ ʚʣʘʩʥʠʤ ʜʚʠʛʫʥʦʤ ʪʨʘʥʩʧʦʨʪʫʻʪʴʩʷ 

ʪʨʘʥʩʧʦʨʪʥʠʤ ʟʘʩʦʙʦʤ. 
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ʄʽʣʢʝ ʧʦʜʨʽʙʥʝʥʥʷ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʛʦʩʪʨʠʭ ʥʦʞʽʚ, ʷʢʽ 

ʧʦʜʨʽʙʥʶʪʴ ʧʘʛʦʥʠ, ʥʘ ʜʨʽʙʥʽ ʯʘʩʪʠʥʢʠ. ɼʦʚʞʠʥʘ ʯʘʩʪʠʥʦʢ ʟʘʟʚʠʯʘʡ ʩʪʘʥʦʚʠʪʴ 

ʚʽʜ 5 ʜʦ 50 ʤʤ, ʘ ʰʠʨʠʥʘ ʜʦʨʽʚʥʶʻ 20% ʜʦʚʞʠʥʠ. ʅʦʞʽ, ʱʦ ʟʜʽʡʩʥʶʶʪʴ 

ʧʦʜʨʽʙʥʝʥʥʷ  ʧʘʛʦʥʽʚ, ʟʚʠʯʘʡʥʦ ʟʘʢʨʽʧʣʶʶʪʴʩʷ ʥʘ ʜʠʩʢʫ ʘʙʦ ʙʘʨʘʙʘʥʽ ʜʠʩʢʦʚʦʾ 

ʘʙʦ ʙʘʨʘʙʘʥʥʦʾ ʧʦʜʨʽʙʥʶʶʯʦʾ ʤʘʰʠʥʠ. ʇʦʜʨʽʙʥʝʥʥʷ ʷʚʣʷʻ ʩʦʙʦʶ ʤʝʭʘʥʽʯʥʫ 

ʧʝʨʝʨʦʙʢʫ ʩʠʨʦʚʠʥʠ, ʱʦ ʤʘʻ ʙʽʣʴʰ ʚʠʩʦʢʫ ʮʽʥʥʽʩʪʴ ʽ ʙʽʣʴʰʝ ʦʜʥʦʨʽʜʥʠʡ 

ʩʠʧʫʯʠʡ ʤʘʪʝʨʽʘʣ (ʨʠʩ. 4.6.)  
 

4.4. ɼʠʩʢʦʚʽ ʧʦʜʨʽʙʥʶʚʘʯʽ 
 

ʈʦʙʦʯʠʤ ʦʨʛʘʥʦʤ ʜʠʩʢʦʚʦʛʦ ʧʦʜʨʽʙʥʶʚʘʯʘ ʻ ʚʘʞʢʠʡ ʜʠʩʢ, ʦʩʥʘʱʝʥʠʡ 

ʢʽʣɹʢʦʤʘ ʥʦʞʘʤʠ, ʚʩʪʘʥʦʚʣʝʥʠʤʠ ʨʘʜʽʘʣʴʥʦ, ʱʦ ʦʙʝʨʪʘʻʪʴʩʷ ʟʽ ʰʚʠʜʢʽʩʪʶ ʚʽʜ 

400 ʜʦ 1000 ʦʙʝʨʪʽʚ ʟʘ ʭʚʠʣʠʥʫ. ʇʦʜʨʽʙʥʶʶʪʴʩʷ ʧʘʛʦʥʠ ʧʽʩʣʷ ʧʦʜʘʯʽ ʚ 

ʜʨʦʙʠʣʴʥʫ ʤʘʰʠʥʫ ʯʝʨʝʟ ʟʘʚʘʥʪʘʞʫʚʘʣʴʥʠʡ ʧʘʪʨʦʥ ʧʽʜ ʢʫʪʦʤ ʚʽʜ 30 ʜʦ 40 Á ʜʦ 

ʧʣʦʱʠʥʠ ʜʠʩʢʘ. ʅʦʞʽ, ʱʦ ʦʙʝʨʪʘʶʪʴʩʷ ʟ ʜʠʩʢʦʤ ʙʽʣʷ ʢʽʥʮʷ ʟʘʚʘʥʪʘʞʫʚʘʣʴʥʦʛʦ 

ʩʪʦʣʘ, ʧʦ ʤʽʨʽ ʥʘʜʭʦʜʞʝʥʥʷ ʤʘʪʝʨʽʘʣʫ ʚʽʜʦʢʨʝʤʣʶʶʪʴ ʰʤʘʪʢʠ ʜʝʨʝʚʠʥʠ, ʟ ʷʢʠʭ 

ʚ ʧʨʦʮʝʩʽ ʨʽʟʘʥʥʷ ʫʪʚʦʨʶʻʪʴʩʷ ʱʝʧʘ. ʆʪʨʠʤʘʥʘ ʱʝʧʘ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʧʨʦʨʽʟʠ ʚ 

ʜʠʩʢʫ, ʨʦʟʪʘʰʦʚʘʥʽ ʧʝʨʝʜ ʥʦʞʘʤʠ, ʽ ʧʦʜʘʻʪʴʩʷ ʧʦ ʱʝʧʦʧʨʦʚʦʜʫ ʧʦʚʽʪʨʷʥʠʤ 

ʧʦʪʦʢʦʤ, ʩʪʚʦʨʶʚʘʥʠʤ ʣʦʧʘʪʢʘʤʠ, ʚʩʪʘʥʦʚʣʝʥʠʤʠ ʥʘ ʟʚʦʨʦʪʥʦʤʫ ʙʦʮʽ ʜʠʩʢʘ. 

ʈʦʟʤʽʨ ʯʘʩʪʠʥʦʢ ʤʦʞʥʘ ʟʤʽʥʶʚʘʪʠ, ʨʝʛʫʣʶʶʯʠ ʢʫʪ ʨʽʟʘʥʥʷ ʥʦʞʽʚ, ʟʘʟʦʨ ʤʽʞ 

ʥʦʞʘʤʠ ʽ ʩʪʦʣʦʤ, ʰʚʠʜʢʽʩʪɹ ʦʙʝʨʪʘʥʥʷ ʜʠʩʢʘ ʽ ʧʦʜʘʯʽ ʤʘʪʝʨʽʘʣʫ. ʇʽʩʣʷ ʧʦʯʘʪʢʫ 

ʧʦʜʨʽʙʥʝʥʥʷ ʤʘʪʝʨʽʘʣʫ ʥʦʞʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʡʦʛʦ ʩʘʤʦʟʘʪʷʛʫʚʘʥʥʷ ʚ ʨʦʙʦʯʠʡ 

ʦʨʛʘʥ, ʧʨʦʪʝ ʯʘʩʪʦ ʧʦʜʘʯʘ ʤʘʪʝʨʽʘʣʫ ʪʘʢʦʞ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʘʣʴʮʽʚ, 

ʷʢʽ ʧʦʜʘʶʪʴ ʽ ʧʨʠ ʟʘʚʘʥʪʘʞʝʥʥʽ ʟʘʪʠʩʢʘʶʪʴ ʤʘʪʝʨʽʘʣ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʨʽʚʥʦʤʽʨʥʫ 

ʧʦʜʘʯʫ ʽ ʢʝʨʫʚʘʥʥʷ ʧʨʦʮʝʩʦʤ ʧʦʜʨʽʙʥʝʥʥʷ. ʄʝʥʰ ʧʨʦʜʫʢʪʠʚʥʽ ʧʦʜʨʽʙʥʶʶʯʽ 

ʤʘʰʠʥʠ ʟ ʨʫʯʥʦʶ ʧʦʜʘʯʝʶ ʩʠʨʦʚʠʥʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʧʝʨʝʨʦʙʣʷʥʥʷ 

ʢʦʨʦʪʢʠʭ, ʪʦʥʢʠʭ ʚʽʜʨʽʟʢʽʚ ʜʝʨʝʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʪʘ ʛʽʣʦʢ, ʷʢ ʧʨʘʚʠʣʦ, ʥʝ 

ʦʩʥʘʱʫʶʪʴʩʷ ʧʦʜʘʚʘʣʴʥʠʤʠ ʚʘʣʴʮʷʤʠ, ʱʦʙ ʥʝ ʧʽʜʚʠʱʫʚʘʪʠ ʚʘʨʪʽʩʪʴ 

ʦʙʣʘʜʥʘʥʥʷ. ʇʨʠ ʧʦʜʘʯʽ ʩʠʨʦʚʠʥʠ ʜʣʷ ʧʦʜʨʽʙʥʝʥʥʷ ʚ ʜʘʥʠʭ ʤʘʰʠʥʘʭ ʩʣʽʜ 

ʜʦʪʨʠʤʫʚʘʪʠʩʷ ʟʘʧʦʙʽʞʥʠʭ ʟʘʭʦʜʽʚ, ʱʦʙ ʫʥʠʢʥʫʪʠ ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ ʧʦʜʘʯʽ ʪʘ 

ʟʘʢʣʠʥʝʥʥʷ ʜʚʠʛʫʥʘ. 

 

 
 

 

ʈʠʩ. 4.7. ʇʨʠʯ̔ʧʥʠʡ ʜʠʩʢʦʚʠʡ ʧʦʜʨʽʙʥʶʚʘʯ 
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4.5. ɹʘʨʘʙʘʥʥʽ ʧʦʜʨʽʙʥʶʶʯʠ ʤʘʰʠʥʠ 

 
ʅʘ ʨʠʥʢʫ ʙʽʦʧʘʣʠʚʥʦʾ ʽʥʜʫʩʪʨʽʾ ʽʩʥʫʶʪʴ ʜʚʘ ʪʠʧʠ ʙʘʨʘʙʘʥʥʠʭ 

ʧʦʜʨʽʙʥʶʚʘʯʽʚ - ʟ ʪʦʨʮʝʚʦʶ  ʪʘ ʙʽʯʥʦʶ ʧʦʜʘʯʝʶ  ʩʠʨʦʚʠʥʠ ʜʦ ʧʦʜʨʽʙʥʶʶʯʠʭ 

ʥʦʞʽʚ. ɹʘʨʘʙʘʥʥʽ ʧʦʜʨʽʙʥʶʶʯʠ ʤʘʰʠʥʠ ʟ ʙʽʯʥʦʶ ʧʦʜʘʯʝʶ ʩʠʨʦʚʠʥʠ ʚʠʤʘʛʘʶʪʴ 

ʨʽʚʥʦʤʽʨʥʦʾ ʧʦʜʘʯʽ ʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʦʩʥʦʚʥʦʤʫ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʧʘʣʠʚʥʦʾ 

ʱʝʧʠ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʽ ʟʘ ʤʽʩʮʝʤ ʚʠʢʦʨʠʩʪʘʥʥʷ. ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʩʠʨʦʚʠʥʘ ʫ 

ʚʠʛʣʷʜʽ ʧʘʛʦʥʽʚ ʧʦʜʘʻʪʴʩʷ ʪʦʨʮʝʤ ʚʧʝʨʝʜ ʜʣʷ ʧʝʨʝʨʦʙʢʠ ʚ ʧʦʜʨʽʙʥʶʶʯʫ 

ʤʘʰʠʥʫ. ʅʦʞʽ, ʚʩʪʘʥʦʚʣʝʥʽ ʥʘ ʙʘʨʘʙʘʥʽ, ʟʜʽʡʩʥʶʶʪʴ ʨʽʟʘʥʥʷ ʤʘʪʝʨʽʘʣʫ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʜʦ ʥʘʧʨʷʤʢʫ ʨʫʭʫ, ʚʽʜʱʝʧʣʶʶʯʠ ʰʤʘʪʢʠ ʤʘʪʝʨʽʘʣʫ ʚ ʤʽʨʫ 

ʡʦʛʦ ʧʦʜʘʯʽ ʪʘʢ ʩʘʤʦ, ʷʢ ʽ ʚ ʜʠʩʢʦʚʽʡ  ʤʘʰʠʥʽ. ɺʽʜʦʢʨʝʤʣʝʥʽ ʰʤʘʪʢʠ 

ʧʦʜʨʽʙʥʶʶʪʴʩʷ ʚ ʱʝʧʫ, ʷʢʘ ʥʘʜʭʦʜʠʪʴ ʜʦ ʢʠʰʝʥʴ, ʨʦʟʪʘʰʦʚʘʥʠʭ ʧʝʨʝʜ ʥʦʞʘʤʠ. 

ʑʝʧʘ ʧʝʨʝʤʽʱʘʻʪʴʩʷ ʚ ʢʠʰʝʥʷʭ ʧʦ ʧʝʨʠʤʝʪʨʫ ʦʙʝʨʪʦʚʦʛʦ ʙʘʨʘʙʘʥʘ ʽ 

ʚʠʚʘʥʪʘʞʫʻʪʴʩʷ ʟ ʧʨʦʪʠʣʝʞʥʦʛʦ ʙʦʢʫ. ʑʝʧʘ, ʱʦ ʧʦʩʪʫʧʘʻ ʥʘ ʟʘʜʥʶ ʯʘʩʪʠʥʫ 

ʙʘʨʘʙʘʥʘ ʧʝʨʝʤʽʱʘʻʪʴʩʷ ʧʦʪʦʢʦʤ ʧʦʚʽʪʨʷ ʯʝʨʝʟ ʱʝʧʦʚʽʜʚʽʜ, ʘʙʦ ʚʠʜʘʣʷʻʪʴʩʷ ʥʘ 

ʪʨʘʥʩʧʦʨʪʝʨʽ ʟ ʥʠʞʥʴʦʾ ʯʘʩʪʠʥʠ ʤʘʰʠʥʠ. ɼʦʚʞʠʥʫ ʱʝʧʠ ʤʦʞʥʘ ʚʩʪʘʥʦʚʣʶʚʘʪʠ, 

ʨʝʛʫʣʶʶʯʠ ʧʦʣʦʞʝʥʥʷ ʩʪʦʣʫ ʽ ʥʦʞʽʚ. ʋ ʧʦʜʨʽʙʥʶʚʘʯʘʭ ʮʴʦʛʦ ʪʠʧʫ ʨʽʞʫʯʽ ʥʦʞʽ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʙʽʣʴʰ ʰʚʠʜʢʫ ʧʦʜʘʯʫ ʤʘʪʝʨʽʘʣʫ, ʟ ʜʦʧʦʤʦʛʦʶ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʚʘʣʴʮʽʚ ʧʦʜʘʯʽ, ʱʦ ʜʦʟʚʦʣʷʻ ʢʦʥʪʨʦʣʶʚʘʪʠ ʰʚʠʜʢʽʩʪʴ ʧʦʜʘʯʽ. 

 

 
 

ʈʠʩ. 4.8. ʇʨʠʯʽʧʥʠʡ ʙʘʨʘʙʘʥʥʠʡ ʧʦʜʨʽʙʥʶʚʘʯ ʜʝʨʝʚʠʥʠ. 

 

ɼʠʩʢʦʚʽ ʧʦʜʨʽʙʥʶʶʯʠ ʤʘʰʠʥʠ, ʱʦ ʤʘʶʪʴ ʧʦʩʪʽʡʥʠʡ ʢʫʪ ʨʽʟʘʥʥʷ, 

ʜʦʟʚʦʣʷʶʪʴ ʦʪʨʠʤʘʪʠ  ʙʽʣʴʰ ʷʢʽʩʥʫ ʧʘʣʠʚʥʫ ʱʝʧʫ, ʥʽʞ ʙʘʨʘʙʘʥʥʽ ʧʦʜʨʽʙʥʶʚʘʯʽ. 

ʇʨʦʪʝ ʨʦʟʤʽʨʠ ʜʠʩʢʘ ʽ ʧʣʦʱʘ ʨʽʟʘʥʥʷ ʮʠʭ ʤʘʰʠʥ ʦʙʤʝʞʫʶʪʴʩʷ ʨʦʟʤʽʨʘʤʠ 

ʧʨʦʧʦʥʦʚʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʊʦʤʫ, ʚʦʥʠ ʙʽʣʴʰ ʧʨʠʡʥʷʪʥʽ ʜʣʷ ʧʝʨʝʨʦʙʢʠ ʥʘ ʱʝʧʫ 

ʜʨʽʙʥʠʭ ʧʘʛʦʥʽʚ ʝʥʝʨʛʝʪʠʯʥʦʾ ʚʝʨʙʠ ʪʘ ʥʝʚʝʣʠʢʠʭ ʟʘ ʨʦʟʤʽʨʦʤ ʛʽʣʦʢ ʽʥʰʠʭ 

ʜʝʨʝʚ. ʇʝʨʝʨʦʙʢʘ ʥʘ ʱʝʧʫ ʚʽʜʭʦʜʽʚ ʜʝʨʝʚʦʦʙʨʦʙʢʠ ʟ ʥʝʨʽʚʥʦʤʽʨʥʦʶ ʧʦʜʘʯʝʶ 

ʤʘʪʝʨʽʘʣʫ ʘʙʦ ʨʽʟʥʠʭ ʟʘ ʜʽʘʤʝʪʨʦʤ ʜʝʨʝʚ ʟ ʚʠʩʦʢʦʶ ʛʽʣʣʷʩʪʽʩʪʶ ʚʠʤʘʛʘʻ ʙʽʣʴʰʦʾ 

ʧʣʦʱʽ ʧʦʜʘʯʽ, ʷʢʫ ʟʘʙʝʟʧʝʯʫʻ ʙʘʨʘʙʘʥʥʘ ʤʘʰʠʥʘ, ʭʦʯʘ ʚʦʥʘ ʤʘʻ ʙʽʣʴʰʫ ʚʘʛʫ ʽ ʾʾ 
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ʝʢʩʧʣʫʘʪʘʮʽʷ ʚʠʤʘʛʘʻ ʙʽʣʴʰ ʚʠʩʦʢʠʭ ʚʠʪʨʘʪ, ʪʘ ʚʠʪʨʘʪ ʥʘ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʽ 

ʨʝʤʦʥʪ. ʆʙʠʜʚʘ ʚʘʨʽʘʥʪʠ ʧʦʜʨʽʙʥʶʶʯʠʭ ʤʘʰʠʥ, ʧʽʜʪʷʛʫʶʯʠ ʤʘʪʝʨʽʘʣ ʜʦ 

ʨʦʙʦʯʦʛʦ ʦʨʛʘʥʘ ʫ ʤʽʨʫ ʡʦʛʦ ʧʦʜʨʽʙʥʝʥʥʷ  ʧʝʚʥʦʶ ʤʽʨʦʶ ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʦʜʘʯʫ, 

ʰʚʠʜʢʽʩʪʴ ʷʢʦʾ ʥʝʦʙʭʽʜʥʦ ʢʦʥʪʨʦʣʶʚʘʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʭʘʥʽʟʤʫ, ʱʦ ʧʦʜʘʻ, ʟ 

ʪʠʤ, ʱʦʙ ʥʝ ʜʦʧʫʩʪʠʪʠ ʧʦʜʘʯʽ ʥʘʜʤʽʨʥʦʾ ʢʽʣʴʢʦʩʪʽ ʩʠʨʦʚʠʥʠ ʽ ʫʧʦʚʽʣʴʥʝʥʥʷ 

ʨʦʙʦʪʠ ʜʠʩʢʘ ʘʙʦ ʙʘʨʘʙʘʥʘ. ʇʨʠ ʮʴʦʤʫ ʣʦʧʘʪʢʠ, ʚʩʪʘʥʦʚʣʝʥʽ ʥʘ ʜʠʩʢʫ ʘʙʦ 

ʙʘʨʘʙʘʥʽ, ʥʝ ʚʩʪʠʛʘʪʠʤʫʪʴ ʧʦʜʘʚʘʪʠ ʱʝʧʫ ʧʦ ʱʝʧʦ ʚʽʜʚʦʚʦʜʫ, ʷʢʠʡ, 

ʥʘʢʦʧʠʯʫʶʯʠʩʴ, ʙʫʜʝ ʡʦʛʦ ʟʘʙʠʚʘʪʠ. ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʧʦʜʨʽʙʥʶʚʘʯ ʟʫʧʠʥʷʶʪʴ ʽ 

ʧʨʦʯʠʱʘʶʪʴ ʧʝʨʝʜ ʧʦʥʦʚʣʝʥʥʷʤ ʨʦʙʦʪʠ. ʋ ʨʘʟʽ ʯʘʩʪʦʛʦ ʟʘʩʤʽʯʝʥʥʷ ʯʘʩ, 

ʚʠʪʨʘʯʝʥʠʡ ʥʘ ʧʨʦʯʠʱʝʥʥʷ, ʨʽʟʢʦ ʟʥʠʞʫʻ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʨʦʙʦʪʠ ʤʘʰʠʥʠ. 

ɹʽʣʴʰʽʩʪʴ ʤʘʰʠʥ ʦʩʥʘʱʫʶʪʴʩʷ ʘʚʪʦʤʘʪʠʯʥʠʤʠ ʧʨʠʩʪʨʦʷʤʠ ʢʦʥʪʨʦʣʶ 

ʰʚʠʜʢʦʩʪʽ ʧʦʜʘʯʽ, ʷʢʽ ʨʝʻʩʪʨʫʶʪʴ ʟʥʠʞʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʜʠʩʢʘ / ʙʘʨʘʙʘʥʘ ʽ 

ʚʽʜʢʣʶʯʘʶʪʴ ʤʝʭʘʥʽʟʤ ʧʦʜʘʯʽ. ʇʽʩʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʥʦʨʤʘʣʴʥʦʾ ʰʚʠʜʢʦʩʪʽ ʜʠʩʢʘ 

/ ʙʘʨʘʙʘʥʘ ʟʜʽʡʩʥʶʻʪʴʩʷ ʚʢʣʶʯʝʥʥʷ ʧʨʠʩʪʨʦʶ, ʱʦ ʧʦʜʘʻ ʩʠʨʦʚʠʥʫ ʽ 

ʧʦʥʦʚʣʶʻʪʴʩʷ ʧʨʦʮʝʩ ʧʝʨʝʨʦʙʢʠ.  

 

4.6. ʄʦʣʦʪʢʦʚʝ ʧʦʜʨʽʙʥʝʥʥʷ 

 
ʄʦʣʦʪʢʦʚʽ ʜʨʦʙʘʨʢʠ ʟʜʽʡʩʥʶʶʪʴ ʧʦʜʨʽʙʥʝʥʥʷ ʤʘʪʝʨʽʘʣʫ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʤʦʣʦʪʢʽʚ, ʱʦ ʟʘʚʜʘʶʪʴ ʫʜʘʨʠ ʧʦ ʩʠʨʦʚʠʥʽ  ʜʦ ʪʠʭ ʧʽʨ, ʧʦʢʠ ʦʪʨʠʤʘʥʽ ʯʘʩʪʠʥʢʠ 

ʥʝ ʧʦʯʥʫʪʴ ʧʨʦʭʦʜʠʪʠ ʯʝʨʝʟ ʦʩʝʨʝʜʢʠ ʩʠʪʘ ʥʝʦʙʭʽʜʥʦʛʦ ʨʦʟʤʽʨʫ. ʄʦʣʦʪʢʠ 

ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʥʘ ʙʘʨʘʙʘʥʽ ʥʘ ʰʪʘʥʛʘʭ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʾʭ ʚʽʣʴʥʝ ʦʙʝʨʪʘʥʥʷ. 

ʇʨʠ ʦʙʝʨʪʘʥʥʽ ʙʘʨʘʙʘʥʘ ʟ ʨʦʙʦʯʦʶ ʰʚʠʜʢʽʩʪʶ ʤʦʣʦʪʢʠ ʫʪʨʠʤʫʶʪʴʩʷ 

ʩʪʚʦʨʶʚʘʥʠʤʠ ʚʽʜʮʝʥʪʨʦʚʠʤʠ ʩʠʣʘʤʠ. ʄʝʭʘʥʽʟʤ ʚʽʣʴʥʦʛʦ ʢʦʯʝʥʥʷ ʜʦʟʚʦʣʷʻ 

ʟʨʫʰʫʚʘʪʠ ʤʦʣʦʪʦʢ ʥʘʟʘʜ ʫ ʨʘʟʽ ʢʦʥʪʘʢʪʫ ʟ ʜʨʫʛʦʨʷʜʥʠʤʠ ʧʨʝʜʤʝʪʘʤʠ, ʪʘʢʠʤʠ 

ʷʢ ʢʘʤʝʥʽ ʘʙʦ ʤʝʪʘʣʝʚʽ ʧʨʝʜʤʝʪʠ, ʟʘʧʦʙʽʛʘʶʯʠ ʧʦʰʢʦʜʞʝʥʥʷ ʤʦʣʦʪʢʘ. ɹʘʨʘʙʘʥ 

ʟʚʠʯʘʡʥʦ ʤʽʩʪʠʪʴʩʷ ʚ ʢʦʨʧʫʩʽ ʤʦʣʦʪʢʦʚʦʛʦ ʧʦʜʨʽʙʥʶʚʘʯʘ ʟ ʚʝʨʪʠʢʘʣʴʥʠʤ 

ʟʘʚʘʥʪʘʞʝʥʥʷʤ, ʚ ʷʢʦʤʫ ʚʽʥ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤʫ ʧʦʣʦʞʝʥʥʽ 

ʚʩʝʨʝʜʠʥʽ ʦʙʝʨʪʦʚʦʛʦ ʙʫʥʢʝʨʘ. ɹʫʥʢʝʨ ʧʦʚʽʣʴʥʦ ʦʙʝʨʪʘʻʪʴʩʷ, ʧʨʠ ʮʴʦʤʫ 

ʣʦʧʘʪʢʠ, ʟʘʢʨʽʧʣʝʥʽ ʥʘ ʩʪʽʥʢʘʭ ʙʫʥʢʝʨʘ, ʧʝʨʝʤʽʰʫʶʪʴ ʤʘʪʝʨʽʘʣ, ʧʽʜʰʪʦʚʭʫʶʯʠ 

ʡʦʛʦ ʜʦ ʦʙʝʨʪʦʚʠʭ ʤʦʣʦʪʢʽʚ. ɯʥʰʘ ʢʦʥʩʪʨʫʢʮʽʷ ʧʝʨʝʜʙʘʯʘʻ ʫʩʪʘʥʦʚʢʫ ʙʘʨʘʙʘʥʘ ʚ 

ʢʽʥʮʽ ʪʨʘʥʩʧʦʨʪʝʨʘ ʇʦʜʨʽʙʥʝʥʠʡ ʤʘʪʝʨʽʘʣ ʧʝʨʝʤʽʱʘʻʪʴʩʷ ʪʨʘʥʩʧʦʨʪʝʨʦʤ ʟ 

ʨʦʣʠʢʘʤʠ, ʟ ʜʦʧʦʤʦʛʦʶ ʷʢʠʭ ʨʝʛʫʣʶʻʪʴʩʷ ʰʚʠʜʢʽʩʪʴ ʧʦʜʘʯʽ ʤʘʪʝʨʽʘʣʫ ʚ ʙʘʨʘʙʘʥ 

ʤʦʣʦʪʢʦʚʦʾ ʜʨʦʙʘʨʢʠ. 
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ʈʠʩ. 4.9. ʄʦʙʽʣʴʥʠʡ ʜʠʩʢʦʚʠʡ ʧʦʜʨʽʙʥʶʚʘʯ Skorpion 120 SD 

 

ʄʦʙʽʣʴʥʠʡ ʜʠʩʢʦʚʠʡ ʧʦʜʨʽʙʥʶʚʘʯ ʜʝʨʝʚʠʥʠ Skorpion 120 SD 

ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʧʝʨʝʨʦʙʢʠ ʚ ʱʝʧʫ ʥʝʚʝʣʠʢʠʭ ʚʽʜʭʦʜʽʚ ʜʝʨʝʚʠʥʠ-ʛʽʣʦʢ, 

ʚʝʨʭʽʚʦʢ ʜʝʨʝʚ ʽ ʪʦʥʢʦʤʽʨʘ, ʟʘʛʘʣʴʥʠʡ ʜʽʘʤʝʪʨ, ʱʦ ʧʦʜʘʻʪʴʩʷ ʚ ʧʦʜʨʽʙʥʶʚʘʯ 

ʤʘʪʝʨʽʘʣʫ, ʥʝ ʧʦʚʠʥʝʥ ʧʝʨʝʚʠʱʫʚʘʪʠ 120 ʩʤ. ʇʦʜʨʽʙʥʶʚʘʯ ʜʝʨʝʚʠʥʠ Skorpion 

120 SD ʚʦʣʦʜʽʻ ʤʦʞʣʠʚʽʩʪʶ ʙʫʢʩʠʨʫʚʘʥʥʷ ʘʚʪʦʤʦʙʽʣʝʤ, ʚʣʘʩʥʠʡ ʙʝʥʟʠʥʦʚʠʡ 

ʜʚʠʛʫʥ 28,5 ʢʽʥʩʴʢʠʭ ʩʠʣ ʜʦʟʚʦʣʷʻ ʧʨʘʮʶʚʘʪʠ ʘʚʪʦʥʦʤʥʦ ʚʽʜ ʽʥʰʠʭ ʜʞʝʨʝʣ 

ʝʥʝʨʛʽʾ. 

ɹʽʦʤʘʩʘ ʚʝʨʙʠ ʪʨʘʜʠʮʽʡʥʦ ʟʘʙʠʨʘʻʪʴʩʷ ʢʦʞʥʽ ʜʚʘ-ʪʨʠ ʨʦʢʠ, ʧʦʯʠʥʘʶʯʠ ʟ 

ʯʝʪʚʝʨʪʦʛʦ ʚʽʜ ʟʘʢʣʘʜʢʠ ʧʣʘʥʪʘʮʽʾ. ʇʨʠ ʨʦʟʨʘʭʫʥʢʘʭ, ʧʦʚóʷʟʘʥʠʭ ʽʟ ʟʙʠʨʘʥʥʷʤ ʽ 

ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷʤ ʙʽʦʤʘʩʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʘʩʷ ʧʨʠʨʦʜʥʘ (ʩʠʨʘ) ʜʝʨʝʚʠʥʘ. ɺʠʭʽʜ 

ʧʨʦʜʫʢʮʽʾ ʩʪʘʥʦʚʠʪʴ 50-60 ʪʦʥʥ ʩʠʨʦʾ ʩʠʨʦʚʠʥʠ ʟ ʛʝʢʪʘʨʘ ʧʨʠ ʟʙʠʨʘʥʥʽ ʘʙʦ 15-

20 ʪʦʥʥ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ ʚ ʨʽʢ. 

ʅʘʡʢʨʘʱʽ ʫʤʦʚʠ ʜʣʷ ʟʙʦʨʫ, ʢʦʣʠ ʟʝʤʣʷ ʩʫʭʘ ʘʙʦ ʟʘʤʦʨʦʞʝʥʘ (ʚʟʠʤʢʫ). ɿʘ 

ʥʘ̫ʚʥʦʩʪʽ ʫ ʥʘʩʘʜʞʝʥʥʽ ʩʥʽʛʫ ʟʨʽʟʘʪʠ ʨʦʩʣʠʥʠ ʩʣʽʜ ʟʘ ʚʠʩʦʪʠ ʥʝ ʫʱʽʣʴʥʝʥʦʛʦ 

ʩʥʽʞʥʦʛʦ ʧʦʢʨʠʚʫ. ʊʘʢʦʞ ʚʘʨʪʦ ʟʥʘʪʠ, ʱʦ ʟʙʽʨ ʧʦʪʨʽʙʥʦ ʧʨʠʧʠʥʷʪʠ ʟʘ 

ʧʽʜʚʠʱʝʥʦʾ ʚʦʣʦʛʦʩʪʽ ˇʨʫʥʪʫ. ɺʘʞʣʠʚʦ ʧʝʨʝʢʦʥʘʪʠʩʷ ʚ ʧʨʘʚʠʣʴʥʦʩʪʽ ʟʨʽʟʘʥʥʷ - 

ʡʦʛʦ ʩʣʽʜ ʧʨʦʚʦʜʠʪʠ ʥʠʟʴʢʦ, ʘʜʞʝ ʩʪʝʙʣʘ ʚ ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ ʧʦʪʦʚʱʝʥʽ ʽ ʤʘʶʪʴ 

ʥʘʡʙʽʣʴʰʫ ʤʘʩʫ. 

ɿʙʽʨ ʙʽʦʤʘʩʠ ʝʥʝʨʛʝʪʠʯʥʦʾ ʚʝʨʙʠ ʧʨʦʚʦʜʷʪʴ ʫ ʚʠʛʣʷʜʽ ʱʝʧʠ. ʇʨʷʤʘ 

ʟʘʛʦʪʽʚʣʷ ʱʝʧʠ ʤʦʞʝ ʚʠʢʣʠʢʘʪʠ ʧʨʦʙʣʝʤʠ ʧʨʠ ʟʙʝʨʽʛʘʥʥʽ, ʪʘʢ ʷʢ ʧʨʠ ʰʚʠʜʢʦʤʫ 

ʢʦʤʧʦʩʪʫʚʘʥʥʽ ʤʘʩʠ ʫʪʚʦʨʶʻʪʴʩʷ ʮʚʽʣʴ, ʘ ʧʦʪʽʤ ʟ'ʷʚʣʷʶʪʴʩʷ ʽ ʩʫʧʫʪʥʽ ʧʨʦʙʣʝʤʠ 

ʚʥʘʩʣʽʜʦʢ ʚʠʩʦʢʦʾ ʚʦʣʦʛʦʩʪʽ ʩʚʽʞʦʟʽʙʨʘʥʦʾ ʤʘʩʠ. ʊʦʤʫ ʚʠʥʠʢʘʻ ʧʦʪʨʝʙʘ ʾʾ 

ʧʽʜʩʫʰʫʚʘʥʥʷ ʜʦ ʚʦʣʦʛʦʩʪʽ 20-25% ʟ ʧʨʦʧʫʱʝʥʥʷʤ ʯʝʨʝʟ ʧʦʪʽʢ ʩʫʭʦʛʦ ʧʦʚʽʪʨʷ. 

ʇʨʦʪʷʛʦʤ ʧʝʨʰʦʛʦ ʨʦʢʫ ʧʽʩʣʷ ʟʨʽʟʢʠ ʚʝʨʙʘ ʤʦʞʝ ʚʠʨʦʩʪʠ ʚʠʩʦʪʦʶ ʜʦ 4 ʤ ʽ 

ʙʽʣʴʰʝ, ʘ ʦʙʨʽʟʢʠ ʛʽʣʦʢ ʩʧʨʠʷʶʪʴ ʾʾ ʨʦʟʛʘʣʫʞʝʥʥʶ. 

ʄʝʭʘʥʽʟʦʚʘʥʝ ʟʙʠʨʘʥʥʷ ʙʽʦʤʘʩʠ ʝʥʝʨʛʝʪʠʯʥʠʭ ʢʫʣʴʪʫʨ ʤʦʞʝ 

ʟʜʽʡʩʥʶʚʘʪʠʩʷ, ʢʨʽʤ ʫʩʴʦʛʦ ʽʥʰʦʛʦ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʩʘʨʦʢ-ʧʦʜʨʽʙʥʶʚʘʯʽʚ 

ʜʝʨʝʚʠʥʠ ʘʙʦ ʩʘʤʦʭʽʜʥʠʭ ʧʦʣʴʦʚʠʭ ʧʦʜʨʽʙʥʶʚʘʯʽʚ KLAS ʪʘ JAGUAR. ʅʘʚʽʩʥʘ 
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ʟʙʠʨʘʣʴʥʘ ʤʘʰʠʥʘ GMHT 140 ʚʠʨʦʙʥʠʮʪʚʘ ʢʦʤʧʘʥʽʾ JENZ ʟʜʽʡʩʥʶʻ  

ʧʦʜʨʽʙʥʝʥʥʷ ʪʚʝʨʜʦʾ ʜʝʨʝʚʠʥʠ ʟ ʜʽʘʤʝʪʨʦʤ ʩʪʦʚʙʫʨʘ ʜʦ 10 ʩʤ ʘʙʦ ʤ'ʷʢʦʾ 

ʜʝʨʝʚʠʥʠ - ʜʦ 14 ʩʤ. ɿʙʠʨʘʥʥʷ ʤʦʞʥʘ ʟʜʽʡʩʥʶʚʘʪʠ ʷʢ ʥʘ ʜʚʦʨʷʜʥʠʭ, ʪʘʢ ʽ ʥʘ 

ʦʜʥʦʨʷʜʥʠʭ ʧʣʘʥʪʘʮʽʷʭ ʰʚʠʜʢʦʨʦʩʣʠʭ ʜʝʨʝʚ. ʇʨʠʚʦʜʥʘ ʤʘʰʠʥʘ  GMHT 140 

ʨʦʟʨʘʭʦʚʘʥʘ ʜʣʷ ʪʨʘʢʪʦʨʘ ʧʦʪʫʞʥʽʩʪʴ ʥʝ ʤʝʥʰʝ 250 ʢɺʪ / 340 ʢ.ʩ (ʨʠʩ. 3.2-3.7). 

ɼʣʷ ʟʙʠʨʘʥʥʷ ʚʠʩʦʢʦʚʨʦʞʘʡʥʠʭ ʧʣʘʥʪʘʮʽʡ ʚʝʨʙʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 

ʩʧʝʮʽʘʣʽʟʦʚʘʥʽ ʩʘʤʦʭʽʜʥʽ ʯʠ ʧʨʠʯʽʧʥʽ ʢʦʤʙʘʡʥʠ (ʈɯʉ) ʂʦʤʙʘʡʥ ʧʦʜʨʽʙʥʶʻ 

ʩʪʝʙʣʘ ʥʘ ʱʝʧʫ ʽ ʚʠʚʘʥʪʘʞʫʻ ʚ ʧʨʠʯʽʧ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʷʢ ʙʽʦʤʘʩʠ. 

ɿ ʽʥʰʠʭ ʟʘʩʦʙʽʚ ʤʝʭʘʥʽʟʘʮʽʾ ʜʣʷ ʟʙʠʨʘʥʥʷ ʪʦʥʢʠʭ ʦʜʥʦʨʽʯʥʠʭ ʨʦʩʣʠʥ ʤʦʞʥʘ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʢʦʨʤʦʟʙʠʨʘʣʴʥʫ ʪʝʭʥʽʢʫ, ʜʣʷ ʨʦʩʣʠʥ ʧʝʨʰʦʛʦ ʪʘ ʜʨʫʛʦʛʦ ʨʦʢʫ 

ʩʧʝʮʽʘʣʴʥʽ ʢʦʩʘʨʢʠ. 

ʇʨʠ ʧʨʦʚʝʜʝʥʥʽ ʟʙʠʨʘʥʥʷ ʚ ʟʠʤʦʚʠʡ ʧʝʨʽʦʜ ʚʦʣʦʛʽʩʪʴ ʝʥʝʨʛʝʪʠʯʥʦʾ ʚʝʨʙʠ 

ʩʪʘʥʦʚʠʪʴ ʙʣʠʟʴʢʦ 50%. ʅʘʡʙʽʣʴʰ ʝʢʦʥʦʤʽʯʥʠʤ ʤʝʪʦʜʦʤ ʟʙʠʨʘʥʥʷ ʻ ʪʦʡ, ʢʦʣʠ 

ʜʝʨʝʚʥʘ ʧʦʜʨʽʙʥʝʥʘ ʙʽʦʤʘʩʘ ʧʦʩʪʘʚʣʷʻʪʴʩʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʩʧʦʞʠʚʘʯʫ ʥʘ ʪʝʧʣʦʚʫ 

ʩʪʘʥʮʽʶ. ɹʽʦʤʘʩʘ ʧʦʚʠʥʥʘ ʟʙʝʨʽʛʘʪʠʩʷ ʥʘ ʨʽʚʥʽʡ ʪʚʝʨʜʽʡ ʧʦʚʝʨʭʥʽ. ʅʝʦʙʭʽʜʥʦ 

ʚʞʠʪʠ ʜʦʜʘʪʢʦʚʠʭ ʟʘʭʦʜʽʚ ʱʦʜʦ ʥʝʧʨʠʧʫʩʪʠʤʦʩʪʽ ʧʦʧʘʜʘʥʥʷ ʚʦʜʠ, ʚ ʽʥʰʦʤʫ 

ʚʠʧʘʜʢʫ ʘʢʪʠʚʽʟʫʶʪʴʩʷ ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ, ʽ ʙʽʦʤʘʩʘ ʤʦʞʝ ʰʚʠʜʢʦ ʨʦʟʽʛʨʽʚʘʪʠʩʷ. 

ɺʞʠʚʘʶʪʴʩʷ ʟʘʭʦʜʠ ʱʦʜʦ ʟʘʭʠʩʪʫ ʚʽʜ ʘʪʤʦʩʬʝʨʥʠʭ ʦʧʘʜʽʚ. 

ɼʨʫʛʠʡ ʩʧʦʩʽʙ - ʮʝ ʪʨʠʚʘʣʝ ʟʙʝʨʽʛʘʥʥʷ ʜʝʨʝʚʠʥʥʦʾ ʙʽʦʤʘʩʠ ʧʽʜ ʥʘʚʽʩʦʤ ʜʦ 

4-6 ʤʽʩʷʮʽʚ. ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʥʠʞʝʥʥʷ ʚʦʣʦʛʦʩʪʽ ʜʝʨʝʚʠʥʠ ʜʦ 

30%. ʂʨʘʱʠʡ ʩʧʦʩʽʙ - ʮʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʘʢʪʠʚʥʦʛʦ ʚʝʥʪʠʣʶʚʘʥʥʷ, ʧʨʦʪʝ ʚ ʮʴʦʤʫ 

ʚʠʧʘʜʢʫ ʩʣʽʜ ʚʨʘʭʦʚʫʚʘʪʠ ʟʨʦʩʪʘʥʥʷ ʚʠʪʨʘʪ ʥʘ ʝʣʝʢʪʨʦʝʥʝʨʛʽʶ. 

 

4.7. ʊʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʧʘʣʠʚʥʦʾ ʱʝʧʠ 
 

ʊʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʧʘʣʠʚʥʦʾ ʱʝʧʠ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ ʚʠʪʨʘʪ 

ʥʘ ʦʜʠʥʠʮʶ ʧʨʦʜʫʢʮʽʾ ʯʝʨʝʟ ʚʽʜʥʦʩʥʦ ʥʠʟʴʢʫ ʦʙ'ʻʤʥʫ ʱʽʣʴʥʽʩʪʴ. ʅʝʦʜʥʦʨʽʜʥʽʩʪʴ 

ʩʠʨʦʚʠʥʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʫʩʢʣʘʜʥʶʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʘʣʠʚʘ, ʦʩʦʙʣʠʚʦ ʮʝ 

ʩʪʦʩʫʻʪʴʩʷ ʦʙʣʘʜʥʘʥʥʷ, ʧʨʠʟʥʘʯʝʥʦʛʦ ʜʣʷ ʨʦʙʦʪʠ ʟ ʧʘʣʠʚʦʤ, ʽ ʩʠʩʪʝʤ ʢʦʥʪʨʦʣʶ 

ʧʨʦʮʝʩʫ ʛʦʨʽʥʥʷ. ɼʣʷ ʟʤʝʥʰʝʥʥʷ ʪʨʘʥʩʧʦʨʪʥʠʭ ʚʠʪʨʘʪ ʥʝʦʙʭʽʜʥʦ ʧʽʜʚʠʱʠʪʠ 

ʦʙ'ʻʤʥʫ ʱʽʣʴʥʽʩʪʴ, ʱʦ ʪʨʘʥʩʧʦʨʪʫʻʪʴʩʷ. ɸ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʦʧʝʨʘʮʽʡ, ʟʚôʷʟʘʥʠʭ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʘʣʠʚʘ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʧʨʦʮʝʩʫ ʩʧʘʣʶʚʘʥʥʷ, 

ʧʦʪʨʽʙʥʦ ʟʘʙʝʟʧʝʯʠʪʠ ʧʝʨʝʨʦʙʢʫ ʩʠʨʦʚʠʥʠ ʚ ʙʽʣʴʰ ʦʜʥʦʨʽʜʥʠʡ ʤʘʪʝʨʽʘʣ, ʱʦ ʤʘʻ 

ʬʦʨʤʫ ʯʘʩʪʠʥʦʢ, ʘʙʦ ʧʦʜʨʽʙʥʝʥʠʭ ʢʫʩʦʯʢʽʚ. ʇʨʦʮʝʩ ʧʦʜʨʽʙʥʝʥʥʷ ʜʦʟʚʦʣʷʻ 

ʚʠʢʦʥʘʪʠ ʦʙʠʜʚʘ ʮʽ ʟʘʚʜʘʥʥʷ. 

 
 

ʈʠʩ. 4.10. ʉʘʤʦʩʢʠʜʥʠʡ ʧʨʠʯʽʧ ʜʣʷ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʥʘʩʠʧʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ. ɸʚʪʦʧʦʾʟʜ ʧʨʠʯʽʧ / ʪʷʛʘʯ, ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ 

ʥʘʩʠʧʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. 
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ʈʠʩ. 4.11. ɺʘʥʪʘʞʥʠʡ ʘʚʪʦʤʦʙʽʣʴ ʙʝʟ ʧʨʠʯʝʧʘ ʟʽ ʟʥʽʤʥʠʤ ʟʤʽʥʥʠʤ 

ʢʦʥʪʝʡʥʝʨʦʤ ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʤʘʪʝʨʽʘʣʽʚ. ʈʦʟʚʘʥʪʘʞʝʥʥʷ 

ʤʦʞʝ ʟʜʽʡʩʥʶʚʘʪʠʩʷ ʧʝʨʝʢʠʜʘʥʥʷʤ ʢʦʥʪʝʡʥʝʨʘ, ʷʢʠʡ ʤʦʞʝ ʙʫʪʠ ʟʘʣʠʰʝʥʠʡ ʚ 

ʣʽʩʽ ʜʣʷ ʟʘʚʘʥʪʘʞʝʥʥʷ. 

ʊʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʱʝʧʠ ʟ ʝʥʝʨʛʝʪʠʯʥʠʭ ʧʣʘʥʪʘʮʽʷʭ ʥʘ ʜʘʣʝʢʽ ʚʽʜʩʪʘʥʽ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʱʝʧʦʚʦʟʘʤʠ, ʷʢʽ ʟʘʟʚʠʯʘʡ ʦʙʣʘʜʥʫʶʪʴʩʷ ʧʽʜʢʫʟʦʚʥʠʤ 

ʪʨʘʥʩʧʦʨʪʝʨʦʤ ʘʙʦ ʩʘʤʦʩʢʠʜʘʣʴʥʠʤ ʙʫʥʢʝʨʦʤ ʟ ʙʽʯʥʠʤ ʨʦʟʚʘʥʪʘʞʝʥʥʷʤ ʽ 

ʤʘʶʪʴ ʦʙ'ʻʤ ʚʘʥʪʘʞʥʦʛʦ ʧʨʦʩʪʦʨʫ ʚʽʜ 90 ʜʦ 120 ʤ
3
. ɺʘʛʘ ʙʝʟ ʚʘʥʪʘʞʫ ʱʝʧʦʚʦʟʘ 

ʟʚʠʯʘʡʥʦʛʦ ʪʠʧʫ ʩʪʘʥʦʚʠʪʴ 25 ʪ, ʱʦ ʜʦʟʚʦʣʷʻ ʪʨʘʥʩʧʦʨʪʫʚʘʪʠ ʚʘʥʪʘʞ ʱʝʧʠ 

ʚʘʛʦʶ 40 ʪ (ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʤʽʩʪ ʤʦʞʝ ʩʪʘʥʦʚʠʪʠ, 

ʥʘʧʨʠʢʣʘʜ, ʫ ʌʽʥʣʷʥʜʽʾ, 60 ʪ). ʇʨʠ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʽ ʱʝʧʠ ʟ ʜʫʞʝ ʚʠʩʦʢʠʤ 

ʚʤʽʩʪʦʤ ʚʦʣʦʛʠ ʤʦʞʣʠʚʝ ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ ʱʝʧʦʚʦʟʘ, ʚ ʪʦʡ ʯʘʩ ʷʢ ʧʨʠ 

ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʽ ʩʫʭʦʾ ʱʝʧʠ ʚʘʛʘ ʩʘʤʦʩʢʠʜʽʚ ʟ ʚʘʥʪʘʞʝʤ ʟʥʘʯʥʦ ʥʠʞʯʘ ʚʽʜ 

ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʦʛʦ ʨʽʚʥʷ ʧʦʚʥʦʾ ʚʘʛʠ (Alakangasetal. 1999). ɺʝʣʠʯʠʥʘ 

ʚʠʪʨʘʪ, ʧʦʚ'ʷʟʘʥʠʭ ʟ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷʤ ʱʝʧʠ, ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʽʜʩʪʘʥʽ 

ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʽ ʯʠʩʣʘ ʥʘʷʚʥʠʭ ʩʘʤʦʩʢʠʜʽʚ. ʆʧʪʠʤʽʟʘʮʽʷ ʣʦʛʽʩʪʠʢʠ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʜʨʽʙʥʶʶʯʦʾ ʤʘʰʠʥʠ ʽ ʩʘʤʦʩʢʠʜʽʚ ʨʦʙʠʪʴ ʟʥʘʯʥʠʡ ʚʧʣʠʚ ʥʘ 

ʚʝʣʠʯʠʥʫ ʚʠʪʨʘʪ. ʋ ʮʽʡ  ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʢʨʠʪʠʯʥʠʤʠ ʬʘʢʪʦʨʘʤʠ ʻ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʧʦʚʥʦʛʦ ʟʘʚʘʥʪʘʞʝʥʥʷ ʦʙʦʭ ʤʘʰʠʥ ʽ ʤʽʥʽʤʽʟʘʮʽʷ ʯʘʩʫ ʦʯʽʢʫʚʘʥʥʷ ʚ ʧʨʦʮʝʩʽ 

ʨʦʙʦʪʠ. ʋ ʚʠʧʘʜʢʫ, ʷʢʱʦ ʧʦʜʨʽʙʥʶʶʯʘ ʤʘʰʠʥʘ ʽ ʩʘʤʦʩʢʠʜ ʥʘʣʝʞʘʪʴ ʨʽʟʥʠʤ 

ʧʽʜʨʷʜʥʠʢʘʤ, ʦʧʪʠʤʽʟʘʮʽʷ ʣʦʛʽʩʪʠʢʠ ʻ ʙʽʣʴʰ ʩʢʣʘʜʥʠʤ ʟʘʚʜʘʥʥʷʤ. 
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ʈʠʩ. 4.12. ʊʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʪʘ ʢʘʛʘʪʫʚʘʥʥʷ ʧʘʣʠʚʥʦʾ ʮʝʧʠ ʝʥʝʨʛʝʪʠʯʥʦʾ 

ʚʝʨʙʠ (ʉʘʣʽʢʩ ɽʥʝʨʜʞ)̔ 2014ʨ 

 

 
 

ʈʠʩ. 4.13. ʂʘʛʘʪʫʚʘʥʥʷ ʧʘʣʠʚʥʦʾ ʮʝʧʠ  ʝʥʝʨʛʝʪʠʯʥʦʾ ʚʝʨʙʠ (ʉʘʣʽʢʩ 

ɽʥʝʨʜʞʽ) 2014ʨ. 

 

ɼʣʷ ʥʝʚʝʣʠʢʠʭ ʛʦʩʧʦʜʘʨʩʪʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʫʥʽʚʝʨʩʘʣʴʥʽ ʢʦʤʙʽʥʦʚʘʥʽ 

ʤʘʰʠʥʠ, ʱʦ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʩʦʙʦʶ ʧʦʻʜʥʘʥʥʷ ʱʝʧʦʚʦʟʘ ʽ ʧʦʜʨʽʙʥʶʶʯʦʾ 

ʤʘʰʠʥʠ. ʅʘʧʨʠʢʣʘʜ, ʩʘʤʦʩʢʠʜ ʟ ʧʦʜʨʽʙʥʶʶʯʦʶ ʤʘʰʠʥʦʶ, ʟʤʦʥʪʦʚʘʥʠʡ ʥʘ 

ʰʘʩʽ ʚʘʥʪʘʞʥʦʛʦ ʘʚʪʦʤʦʙʽʣʷ, ʤʦʞʝ ʚʠʨʦʙʣʷʪʠ ʱʝʧʫ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘ 

ʝʥʝʨʛʝʪʠʯʥʽʡ ʧʣʘʥʪʘʮʽʾ. ʉʘʤʦʩʢʠʜ ʟ ʧʦʜʨʽʙʥʶʶʯʦʶ ʤʘʰʠʥʦʶ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʷʢ ʘʚʪʦʥʦʤʥʠʡ  ʪʨʘʥʩʧʦʨʪʥʠʡ ʟʘʩʽʙ, ʪʘʢʦʞ ʤʦʞʝ ʟʜʽʡʩʥʶʚʘʪʠ ʟʘʚʘʥʪʘʞʝʥʥʷ 

ʽʥʰʠʭ ʟʤʽʥʥʠʭ ʚʘʥʪʘʞʥʠʭ ʢʦʥʪʝʡʥʝʨʽʚ. ʂʦʥʪʝʡʥʝʨʠ ʤʦʞʫʪʴ ʘʙʦ ʜʦʩʪʘʚʣʷʪʠʩʷ 


