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ʌʝʜʽʨ ʄʠʢʠʪʦʚʠʯ ʇʘʨʽʡ  

(19.03.1943ï24.01.2016) 
 
ʎʽ ʟʘʜʫʰʝʚʥʽ ʨʷʜʢʠ ʚʠʜʘʪʥʦʛʦ ʫʢʨʘʾʥʩʴʢʦʛʦ ʧʦʝʪʘ-ʧʽʩʥʷʨʘ ʉʪʝʧʘʥʘ ɻʘʣʷʙʘʨʜʠ 

ʥʝʤʦʚ ʩʧʝʮʽʘʣʴʥʦ ʥʘʧʠʩʘʥʽ ʜʣʷ ʌʝʜʦʨʘ ʄʠʢʠʪʦʚʠʯʘ ʇʘʨʽʷ ï ʚʽʜʦʤʦʛʦ ʚʯʝʥʦʛʦ 
ʛʝʥʝʪʠʢʘ-ʩʝʣʝʢʮʽʦʥʝʨʘ, ʘʚʪʦʨʘ ʧʦʥʘʜ 90 ʩʦʨʪʽʚ ʽ ʛʽʙʨʠʜʽʚ ʨʽʟʥʠʭ 
ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ, ʚʠʜʘʪʥʦʛʦ ʪʝʦʨʝʪʠʢʘ ʟʘʛʘʣʴʥʦʾ ʽ ʧʨʠʢʣʘʜʥʦʾ 
ʛʝʥʝʪʠʢʠ, ʜʦʢʪʦʨʘ ʙʽʦʣʦʛʽʯʥʠʭ ʥʘʫʢ, ʷʢʠʡ ʨʦʟʨʦʙʠʚ ʪʘ ʚʧʨʦʚʘʜʠʚ ʫ ʩʝʣʝʢʮʽʡʥʫ 
ʧʨʘʢʪʠʢʫ ʨʷʜ ʥʦʚʠʭ ʛʝʥʝʪʠʯʥʠʭ ʤʝʪʦʜʽʚ ʩʝʣʝʢʮʽʾ ʨʦʩʣʠʥ, ʧʦʥʘʜ 60 ʟ ʷʢʠʭ ʟʘʭʠʱʝʥʦ 
ʘʚʪʦʨʩʴʢʠʤʠ ʩʚʽʜʦʮʪʚʘʤʠ ʽ ʧʘʪʝʥʪʘʤʠ, ʪʘʣʘʥʦʚʠʪʦʛʦ ʧʝʜʘʛʦʛʘ, ʥʘʩʪʘʚʥʠʢʘ 
ʩʪʫʜʝʥʪʩʴʢʦʾ ʤʦʣʦʜʽ ʽ ʥʘʫʢʦʚʦʛʦ ʢʝʨʽʚʥʠʢʘ ʙʘʛʘʪʴʦʭ ʚʯʝʥʠʭ-ʩʝʣʝʢʮʽʦʥʝʨʽʚ, ʩʝʨʝʜ 
ʷʢʠʭ ʰʽʩʪʴ ʢʘʥʜʠʜʘʪʽʚ ʽ ʦʜʠʥ ʜʦʢʪʦʨ ʥʘʫʢ. 

ɺʩʽ ʤʠ, ʷʢ ʽ ʨʽʜʥʽ, ʽ ʙʣʠʟʴʢʽ ʌ.ʄ. ʇʘʨʽʷ, ʘ ʪʘʢʦʞ ʯʠʩʣʝʥʥʽ ʜʨʫʟʽ ʡ ʢʦʣʝʛʠ ʤʘʣʠ 
ʥʘʤʽʨ ʫʨʦʯʠʩʪʦ ʚʽʜʟʥʘʯʠʪʠ 19 ʙʝʨʝʟʥʷ ʮʴʦʛʦ ʨʦʢʫ ʡʦʛʦ ʯʝʨʛʦʚʠʡ ʜʝʥʴ ʥʘʨʦʜʞʝʥʥʷ. 
ʊʘ ʥʝ ʩʫʜʠʣʦʩʷ... 

24 ʩʽʯʥʷ 2016 ʨ., ʟʘ 56 ʜʥʽʚ ʜʦ ʦʯʽʢʫʚʘʥʦʛʦ ʩʚʷʪʘ, ʟʫʧʠʥʠʣʦʩʷ ʥʘʪʨʫʜʞʝʥʝ ʩʝʨʮʝ 
ʌ.ʄ. ʇʘʨʽʷ. ʎʷ ʩʢʦʨʙʦʪʥʘ ʟʚʽʩʪʢʘ ʩʢʦʣʠʭʥʫʣʘ ʥʝ ʣʠʰʝ ʨʽʜʥʠʭ ʫʯʝʥʦʛʦ, ʘ ʡ 
ʚʠʢʣʘʜʘʯʽʚ, ʥʘʫʢʦʚʮʽʚ ʽ ʩʪʫʜʝʥʪʽʚ ʋʤʘʥʩʴʢʦʛʦ ʅʋʉ, ʚʩʽʭ ʘʛʨʘʨʽʾʚ ʏʝʨʢʘʩʴʢʦʛʦ ʢʨʘʶ, 
ʚʝʩʴ ʩʚʽʪ ʘʛʨʘʨʥʦʾ ʽ ʙʽʦʣʦʛʽʯʥʦʾ ʥʘʫʢʠ. ɾʠʪʪʷ ʩʝʣʝʢʮʽʦʥʝʨʘ ʦʙʽʨʚʘʣʦʩʴ ʥʝʩʧʦʜʽʚʘʥʥʦ, 
ʢʦʣʠ ʚʽʥ ʙʫʚ ʩʧʦʚʥʝʥʠʡ ʪʚʦʨʯʠʭ ʟʘʜʫʤʽʚ, ʫ ʩʘʤʽʤ ʟʝʥʽʪʽ ʥʘʫʢʦʚʠʭ ʜʦʩʷʛʥʝʥʴ. 

ʅʘʨʦʜʠʚʩʷ ʌ.ʄ. ʇʘʨʽʡ ʫ ʩʝʣʽ ɯʚʘʥʴʢʠ ʄʘʥʴʢʽʚʩʴʢʦʛʦ ʨʘʡʦʥʫ ʥʘ ʏʝʨʢʘʱʠʥʽ. ʎʝ 
ʚʝʣʠʢʝ ʤʘʣʴʦʚʥʠʯʝ ʩʝʣʦ ʟ ʧʦʥʘʜ ʪʨʴʦʭʪʠʩʷʯʥʠʤ ʥʘʩʝʣʝʥʥʷʤ ʟʘ ʜʘʪʦʶ ʧʝʨʰʦʾ 
ʧʠʩʝʤʥʦʾ ʟʛʘʜʢʠ ʚʝʜʝ ʩʚʽʡ ʦʙʣʽʢ ʟ 1594 ʨʦʢʫ [1]. ʈʽʟʥʦʙʽʯʥʽ ʪʘʣʘʥʪʠ ʌ.ʄ. ʇʘʨʽʷ 
ʩʬʦʨʤʫʚʘʣʠʩʴ ʧʽʜ ʚʧʣʠʚʦʤ ʥʝʧʝʨʝʩʽʯʥʦʛʦ ʦʪʦʯʝʥʥʷ. ʅʘ ʪʝʨʠʪʦʨʽʾ ʩʝʣʘ ʢʨʽʤ 
ʪʨʘʜʠʮʽʡʥʦʛʦ ʟʝʨʥʦ-ʮʫʢʨʦʚʦʛʦ ʽ ʤʷʩʦ-ʤʦʣʦʯʥʦʛʦ ʘʛʨʘʨʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʟʜʘʚʥʘ 
ʧʨʘʮʶʚʘʣʠ ʮʫʢʨʦʚʦ-ʧ̔ ʩʦʯʥʠʡ, ʚʠʥʦʢʫʨʥʠʡ ʪʘ ʩʧʠʨʪʦʦʯʠʩʥʠʡ ʟʘʚʦʜʠ, ʜʦʩʠʪʴ 
ʨʦʟʚʠʥʝʥʠʤʠ ʙʫʣʠ ʦʩʚʽʪʥʽ ʪʨʘʜʠʮʽʾ [1, 2], ʪʦʞ ʌʝʜʽ ʇʘʨʽʶ ʜʦʚʦʜʠʣʦʩʴ ʜʦʢʣʘʜʘʪʠ 
ʙʘʛʘʪʦ ʟʫʩʠʣʴ, ʱʦʙ ʟʘʨʦʙʠʪʠ ʛʘʨʥʫ ʦʮʽʥʢʫ ʚ ʱʦʜʝʥʥʠʢʫ. ɿʘʢʣʘʜʝʥʘ ʚ ʜʠʪʷʯʽ ʨʦʢʠ 
ʥʘʜʟʚʠʯʘʡʥʘ ʧʨʘʮʝʟʜʘʪʥʽʩʪʴ, ʧʝʚʥʘ ʧʦʙʣʘʞʣʠʚʽʩʪʴ ʜʦ ʦʪʦʯʝʥʥʷ ʨʘʟʦʤ ʟ 
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ʥʘʜʟʚʠʯʘʡʥʦʶ ʚʠʤʦʛʣʠʚʽʩʪʶ ʜʦ ʩʝʙʝ ʙʫʣʠ ʧʨʠʪʘʤʘʥʥʽ ʡʦʤʫ ʚʩʝ ʞʠʪʪʷ. 
ʇʦʜʘʣʴʰʠʡ ʧʦʩʪʫʧ ʌ.ʄ. ʇʘʨʽʷ ʙʫʚ ʪʠʧʦʚʠʡ ʜʣʷ ʥʘʫʢʦʚʮʷ, ʱʦ ʟʨʦʩʪʘʚ ʟ 

ʦʙʧʘʣʝʥʦʛʦ ʚʽʡʥʦʶ ʽ ʧʦʚʦʻʥʥʠʤʠ ʥʝʛʘʨʘʟʜʘʤʠ ʜʠʪʠʥʩʪʚʘ ʧʦʢʦʣʽʥʥʷ çʜʽʪʝʡ ʚʽʡʥʠè. 
ʐʢʽʣʴʥʽ ʨʦʢʠ ʟ ʣʽʪʥʽʤʠ ʧʽʜʨʦʙʽʪʢʘʤʠ ʫ ʢʦʣʛʦʩʧʽ, ʥʘʡʙʣʠʞʯʠʡ ʚʽʜ ʜʦʤʫ ʋʤʘʥʩʴʢʠʡ 
ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʡ ʽʥʩʪʠʪʫʪ (ʥʠʥʽ ʋʤʘʥʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 
ʩʘʜʽʚʥʠʮʪʚʘ), ʩʫʚʦʨʦ-ʢʦʥʪʨʦʣʴʦʚʘʥʝ ʥʘʧʨʘʚʣʝʥʥʷ ʥʘ ʨʦʙʦʪʫ ʟʘ ʬʘʭʦʤ, ʧʝʨʝʨʚʘʥʝ 
ʩʪʨʦʢʦʚʦʶ ʩʣʫʞʙʦʶ ʚ ɸʨʤʽʾ (ʜʣʷ ʪʽʻʾ ʥʝʚʝʣʠʢʦʾ ʯʘʩʪʠʥʠ ʚʠʧʫʩʢʥʠʢʽʚ, ʢʦʪʨʽ ʥʝ 
ʚʽʜʩʣʫʞʠʣʠ ʜʦ ʚʩʪʫʧʫ ʚ ʽʥʩʪʠʪʫʪ), ʧʦʪʽʤ ʨʦʙʦʪʘ ʟʘ ʬʘʭʦʤ (ʚʩʪʫʧ ʜʦ ʘʩʧʽʨʘʥʪʫʨʠ ʙʝʟ 
ʚʠʨʦʙʥʠʯʘʛʦ ʩʪʘʞʫ ʟʘ ʬʘʭʦʤ ʙʫʚ ʫ ʪʽ ʨʦʢʠ ʧʨʦʙʣʝʤʘʪʠʯʥʠʤ), ʘʩʧʽʨʘʥʪʫʨʘ, ʟʘʭʠʩʪ 
ʜʠʩʝʨʪʘʮʽʾ [3]. ɺʩʽ ʮʽ ʱʘʙʣʽ ʟʨʦʩʪʘʥʥʷ ʌ.ʄ. ʇʘʨʽʡ ʜʦʣʘʚ ʽʟ ʟʦʚʥʽʰʥʴʦʶ ʣʝʛʢʽʩʪʶ, 
ʭʦʯʘ ʥʘʩʧʨʘʚʜʽ ʢʦʞʝʥ ʫʩʧʽʭ ˇʨʫʥʪʫʚʘʩʷ ʥʘ ʥʝʜʦʩʧʘʥʠʭ ʥʦʯʘʭ ʽ ʪʠʪʘʥʽʯʥʽʡ ʧʨʘʮʽ. 

ʂʘʥʜʠʜʘʪʩʴʢʫ ʜʠʩʝʨʪʘʮʽʶ ʥʘ ʪʝʤʫ çɺʠʚʯʝʥʥʷ ʝʬʝʢʪʫ ʛʝʪʝʨʦʟʠʩʫ ʫ 
ʪʝʪʨʘʧʣʦʾʜʥʦʾ ʢʫʢʫʨʫʜʟʠè, ʚʠʢʦʥʘʥʫ ʧʽʜ ʢʝʨʽʚʥʠʮʪʚʦʤ ʚʯʝʥʦʛʦ ʟʽ ʩʚʽʪʦʚʠʤ ʽʤô̫ ʤ 
ʧʨʦʬʝʩʦʨʘ ʖ.ʇ. ʄʽʨʶʪʠ ʚ ʋʢʨʘʾʥʩʴʢʦʤʫ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʦʤʫ ʽʥʩʪʠʪʫʪʽ 
ʟʝʤʣʝʨʦʙʩʪʚʘ ʟʽ ʩʧʝʮʽʘʣʴʥʦʩʪʽ çɻʝʥʝʪʠʢʘè, ʌ.ʄ. ʇʘʨʽʡ ʟʘʭʠʩʪʠʚ ʫ 1974 ʨ. [3]. 

ʈʦʢʠ ʨʦʙʦʪʠ ʚ ɯʥʩʪʠʪʫʪʽ ʤʦʣʝʢʫʣʷʨʥʦʾ ʙʽʦʣʦʛʽʾ ʽ ʛʝʥʝʪʠʢʠ ɸʅ ʋʢʨʘʾʥʠ ʥʘ ʧʦʩʘʜʽ 
ʟʘʩʪʫʧʥʠʢʘ ʟʘʚʽʜʫʚʘʯʘ ʚʽʜʜʽʣʫ ɻʝʥʝʪʠʯʥʠʭ ʦʩʥʦʚ ʛʝʪʝʨʦʟʠʩʫ (1978ï1986 ʨʨ.) 
ʩʧʦʥʫʢʘʣʠ ʤʦʣʦʜʦʛʦ ʜʦʩʣʽʜʥʠʢʘ ʜʦ ʛʣʠʙʦʢʦʛʦ ʘʥʘʣʽʟʫ ʤʦʞʣʠʚʦʩʪʽ ʧʦʻʜʥʘʥʥʷ ʫ 
ʛʝʥʦʪʠʧʽ ʙʫʨʷʢʫ ʮʫʢʨʦʚʦʛʦ ʛʝʥʽʚ ʚʠʩʦʢʦʾ ʮʫʢʨʠʩʪʦʩʪʽ ʟ ʛʝʥʘʤʠ ʚʠʩʦʢʦʾ ʚʨʦʞʘʡʥʦʩʪʽ. 
ɹʘʞʘʥʽ ʦʟʥʘʢʠ ʢʦʥʪʨʦʣʶʶʪʴʩʷ ʢʽʣʴʢʦʤʘ ʛʝʥʘʤʠ [4], ʱʦ ʟʫʤʦʚʣʶʻ ʚʝʣʠʢʫ ʤʽʥʣʠʚʽʩʪʴ ʽ 
ʩʢʣʘʜʥʝ ʨʦʟʱʝʧʣʝʥʥʷ ʫ ʧʦʪʦʤʩʪʚʽ, ʩʧʨʠʯʠʥʶʻ ʪʨʫʜʥʦʱʽ ʚ ʩʝʣʝʢʮʽʾ [5, 6]. ɹʘʛʘʪʦʨʽʯʥʽ 
ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʛʝʥʝʪʠʯʥʠʭ ʤʝʪʦʜʽʚ ʩʝʣʝʢʮʽʾ ʙʫʨʷʢʫ ʮʫʢʨʦʚʦʛʦ [7ï9] ʙʫʣʠ ʚʪʽʣʝʥʽ ʫ 
1993 ʨ. ʫ ʜʦʢʪʦʨʩʴʢʫ ʜʠʩʝʨʪʘʮʽʶ ʥʘ ʪʝʤʫ: çɻʝʥʝʪʠʯʥʝ ʧʦʣʽʧʰʝʥʥʷ ʛʽʙʨʠʜʥʠʭ ʙʫʨʷʢʽʚ 
(Beta vulgaris L.), ʪʝʦʨʝʪʠʯʥʽ ʧʦʣʦʞʝʥʥʷ ʷʢʦʾ ʥʝ ʚʪʨʘʪʠʣʠ ʘʢʪʫʘʣʴʥʦʩʪʽ ʜʦʪʝʧʝʨ. 

ʌ.ʄ. ʇʘʨʽʻʤ ʟô̫ ʩʦʚʘʥʦ ʤʝʭʘʥʽʟʤʠ ʛʝʪʝʨʦʟʠʩʫ ʫ ʘʚʪʦʧʦʣʽʧʣʦʾʜʽʚ ʧʽʜ ʢʦʥʪʨʦʣʝʤ 
ʧʦʣʽʘʣʝʣʴʥʠʭ ʚʟʘʻʤʦʜʽʡ, ʨʦʟʨʦʙʣʝʥʦ ʩʭʝʤʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘʢʦʛʦ ʝʬʝʢʪʫ. ʅʘ ʧʽʜʩʪʘʚʽ 
ʪʨʠʛʝʥʥʦʾ ʤʦʜʝʣʽ ʜʝʪʝʨʤʽʥʘʮʽʾ ʦʟʥʘʢʠ ʩʪʝʨʠʣʴʥʽʩʪʴ-ʬʝʨʪʠʣʴʥʽʩʪʴ ʨʦʟʨʦʙʣʝʥʦ ʜʝʩʷʪʴ 
ʚʠʥʘʭʦʜʽʚ ʟʽ ʩʪʚʦʨʝʥʥʷ ʟʘʢʨʽʧʣʶʚʘʯʽʚ ʩʪʝʨʠʣʴʥʦʩʪʽ ʪʘ ʩʪʝʨʠʣʴʥʠʭ ʬʦʨʤ. ɿô̫ ʩʫʚʘʥʥʷ 
ʟʚô̫ ʟʢʫ ʦʟʥʘʢʠ ʩʪʝʨʠʣʴʥʽʩʪʴ-ʬʝʨʪʠʣʴʥʽʩʪʴ ʟ ʝʣʝʤʝʥʪʘʤʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʛʽʙʨʠʜʽʚ 
ʙʫʨʷʢʫ ʮʫʢʨʦʚʦʛʦ ʧʦʩʧʨʠʷʣʦ ʨʦʟʨʦʙʣʝʥʥʶ ʰʝʩʪʠ ʩʧʦʩʦʙʽʚ ʚʽʜʙʦʨʫ ʟʘʢʨʽʧʣʶʚʘʯʽʚ 
ʩʪʝʨʠʣʴʥʦʩʪʽ ʪʘ ʩʪʚʦʨʝʥʥʷ ʛʽʙʨʠʜʽʚ. ʋʥʘʩʣʽʜʦʢ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʧʦʥʪʘʥʥʦ 
ʜʠʧʣʦʾʜʠʟʦʚʘʥʠʭ ʨʦʩʣʠʥ ʨʦʟʨʦʙʣʝʥʦ ʧʨʠʥʮʠʧʠ ʚʠʜʽʣʝʥʥʷ ʛʘʧʣʦʾʜʥʠʭ ʽ 
ʜʠʧʣʦʾʜʠʟʦʚʘʥʠʭ ʨʦʩʣʠʥ ʟʘ ʤʘʨʢʝʨʥʠʤʠ ʛʝʥʘʤʠ. 

ʅʦʚʠʡ ʧʽʜʭʽʜ ʱʦʜʦ ʚʚʝʜʝʥʥʷ ʫ ʪʨʘʜʠʮʽʡʥʫ ʩʭʝʤʫ ʩʝʣʝʢʮʽʾ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʦʾ 
ʣʘʥʢʠ ʙʫʚ ʫʪʽʣʝʥʠʡ ʚʯʝʥʠʤ ʫ ʩʪʚʦʨʝʥʽʡ ʱʝ ʚ 1991 ʨ. ʅʘʚʯʘʣʴʥʦ-ʚʠʨʦʙʥʠʯʽʡ 
ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʽʡ ʣʘʙʦʨʘʪʦʨʽʾ ʢʘʬʝʜʨʠ ʛʝʥʝʪʠʢʠ, ʩʝʣʝʢʮʽʾ ʨʦʩʣʠʥ ʪʘ ʙʽʦʪʝʭʥʦʣʦʛʽʾ 
ʋʤʘʥʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʩʘʜʽʚʥʠʮʪʚʘ ʧʨʠ ʚʠʚʝʜʝʥʥʽ ʥʦʚʠʭ ʩʦʨʪʽʚ 
ʙʫʨʷʢʫ ʮʫʢʨʦʚʦʛʦ, ʮʠʢʦʨʽʶ ʢʦʨʝʥʝʧʣʽʜʥʦʛʦ, ʘ ʚʠʢʦʥʘʥʽ ʡʦʛʦ ʫʯʥʷʤʠ (ʽ ʥʝ ʣʠʰʝ 
ʡʦʛʦ!) ʽʜʝʾ ʌ.ʄ. ʇʘʨʽʷ, ʷʢʠʤʠ ʚʯʝʥʠʡ ʱʝʜʨʦ ʜʽʣʠʚʩʷ, ʩʪʘʣʠ ʨʦʜʟʠʥʢʘʤʠ ʥʝ ʦʜʥʽʻʾ 
ʜʠʩʝʨʪʘʮʽʾ. 

ʆʙˇʨʫʥʪʦʚʘʚʰʠ ʽʥʥʦʚʘʮʽʡʥʽ ʩʧʦʩʦʙʠ ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʣʽʥʽʡ, ʦʮʽʥʢʠ ʾʭ 
ʢʦʤʙʽʥʘʮʽʡʥʦʾ ʟʜʘʪʥʦʩʪʽ, ʩʪʚʦʨʝʥʥʷ ʩʪʝʨʠʣʴʥʠʭ ʬʦʨʤ, ʟʘʢʨʽʧʣʶʚʘʯʽʚ ʩʪʝʨʠʣʴʥʦʩʪʽ, 
ʚʽʜʥʦʚʣʶʚʘʯʽʚ ʬʝʨʪʠʣʴʥʦʩʪʽ ʪʘ ʙʘʪʴʢʽʚʩʴʢʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʛʝʪʝʨʦʟʠʩʥʠʭ ʛʽʙʨʠʜʽʚ 
ʌ.ʄ. ʇʘʨʽʡ ʟ ʢʦʣʝʛʘʤʠ ʩʪʚʦʨʠʚ ʨʷʜ ʥʦʚʠʭ ʛʽʙʨʠʜʽʚ ʮʫʢʨʦʚʠʭ ʪʘ ʧʝʨʰʠʭ ʚʽʪʯʠʟʥʷʥʠʭ 
ʛʽʙʨʠʜʽʚ ʢʦʨʤʦʚʠʭ ʙʫʨʷʢʽʚ ʥʘ ʩʪʝʨʠʣʴʥʽʡ ʦʩʥʦʚʽ; ʪʨʠʧʣʦʾʜʥʠʡ ʛʽʙʨʠʜ ʙʫʨʷʢʫ 
ʮʫʢʨʦʚʦʛʦ ɸʨʘʪʪʘ. ʌ.ʄ. ʇʘʨʽʡ ʦʙˇʨʫʥʪʫʚʘʚ ʧʨʠʥʮʠʧʦʚʦ ʥʦʚʫ ʩʭʝʤʫ ʛʝʪʝʨʦʟʠʩʥʦʛʦ 
ʛʽʙʨʠʜʥʦʛʦ ʥʘʩʽʥʥʠʮʪʚʘ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʠʩʪʝʤʠ ʩʘʤʦʥʝʩʫʤʽʩʥʦʩʪʽ ʪʘ 
ʮʠʪʦʧʣʘʟʤʘʪʠʯʥʦʾ ʯʦʣʦʚʽʯʦʾ ʩʪʝʨʠʣʴʥʦʩʪʽ, ʱʦ ʜʘʣʦ ʟʤʦʛʫ ʩʪʚʦʨʠʪʠ ʛʽʙʨʠʜʠ ʙʫʨʷʢʫ 
ʮʫʢʨʦʚʦʛʦ ʟʽ ʩʧʨʦʱʝʥʠʤ ʥʘʩʽʥʥʠʮʪʚʦʤ ɸʚʘʪʘʨ ʽ ɸʙʙʘʪʽʩʘ; ʘ ʪʘʢʦʞ ʪʝʪʨʘʧʣʦʾʜʥʠʡ 
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ʩʦʨʪ ʙʫʨʷʢʫ ʢʦʨʤʦʚʦʛʦ ɸʜʨʘ [10, 11]. 
ʈʦʟʨʦʙʣʝʥʦ ʦʩʥʦʚʠ ʩʝʣʝʢʮʽʾ ʛʽʙʨʠʜʽʚ ʢʫʢʫʨʫʜʟʠ ʽʟ ʟʘʙʘʨʚʣʝʥʥʷʤ ʟʝʨʥʽʚʢʠ ʡ 

ʪʝʭʥʦʣʦʛʽʶ ʦʪʨʠʤʘʥʥʷ ʛʽʙʨʠʜʥʦʛʦ ʥʘʩʽʥʥʷ ʢʫʢʫʨʫʜʟʠ, ʷʢʘ ʜʘʻ ʟʤʦʛʫ ʚ ʧʨʦʮʝʩʽ 
ʥʘʩʽʥʥʠʮʪʚʘ ʟʘ ʟʘʙʘʨʚʣʝʥʥʷʤ ʟʝʨʥʽʚʦʢ ʢʦʥʪʨʦʣʶʚʘʪʠ ʛʝʥʝʪʠʯʥʫ ʯʠʩʪʦʪʫ ʪʘ 
ʩʪʝʨʠʣʴʥʽʩʪʴ ʢʦʤʧʦʥʝʥʪʽʚ ʩʭʨʝʱʫʚʘʥʥʷ, ʛʽʙʨʠʜʥʽʩʪʴ ʥʘʩʽʥʥʷ ʧʝʨʰʦʛʦ ʧʦʢʦʣʽʥʥʷ ʽ ʟʘ 
ʥʝʦʙʭʽʜʥʦʩʪʽ ʚʽʜʦʢʨʝʤʣʶʚʘʪʠ ʥʝʛʽʙʨʠʜʥʽ ʟʝʨʥʽʚʢʠ ʬʦʪʦʝʣʝʢʪʨʠʯʥʠʤ ʰʣʷʭʦʤ [12]. 

ʅʝʧʝʨʝʩʽʯʥʝ ʜʦʩʷʛʥʝʥʥʷ ʌ.ʄ. ʇʘʨʽʷ ʩʪʦʩʫʻʪʴʩʷ ʟʘʧʨʦʚʘʜʞʝʥʥʷ ʚʠʩʦʢʦʙʽʣʢʦʚʦʾ 
ʧʰʝʥʠʮʽ, ʟʦʢʨʝʤʘ ʚʠʚʝʜʝʥʥʷ ʥʠʤ ʽʟ ʟʘʣʫʯʝʥʥʷʤ ʩʪʘʨʦʚʠʥʥʦʛʦ ʚʠʜʫ ʩʧʝʣʴʪʘ ʚʧʝʨʰʝ ʚ 
ʋʢʨʘʾʥʽ ʥʦʚʦʛʦ ʩʦʨʪʫ ɿʦʨʷ ʋʢʨʘʾʥʠ [13]. ʁʦʛʦ ʩʦʨʪʠ ʩʧʝʣʴʪʠ ɿʦʨʷ ʋʢʨʘʾʥʠ ʽ ɭʚʨʦʧʘ 
ʧʦʙʠʚʘʶʪʴ ʫʩʽ ʨʘʡʦʥʦʚʘʥʽ ʩʦʨʪʠ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʟʘ ʭʣʽʙʦʧʝʢʘʨʩʴʢʠʤʠ ʷʢʦʩʪʷʤʠ, 
ʤʘʶʪʴ ʧʦʢʘʟʥʠʢʠ ʚʤʽʩʪʫ ʙʽʣʢʫ 18ï20, ʩʠʨʦʾ ʢʣʝʡʢʦʚʠʥʠ 40ï45, ʘ ʩʠʨʦʛʦ ʧʨʦʪʝʾʥʫ 
ʧʦʥʘʜ 20ï22%. ʅʘʜʘʣʽ ʟʘʩʪʦʩʦʚʫʶʯʠ ʩʭʨʝʱʫʚʘʥʥʷ ʪʨʠʚʠʜʦʚʠʭ ʪʨʠʪʠʢʘʣʝ ʽʟ 
ʧʰʝʥʠʮʝʶ ʩʧʝʣʴʪʘ, ʚʯʝʥʠʡ ʚʧʝʨʰʝ ʩʪʚʦʨʠʚ ʯʦʪʠʨʠʚʠʜʦʚʽ ʪʨʠʪʠʢʘʣʝ, ʥʘ ʦʩʥʦʚʽ ʷʢʠʭ 
ʚʠʚʝʜʝʥʦ ʩʦʨʪʠ ɸʣʢʽʜ ʽ ʊʘʢʪʠʢ, ʪʘ ʨʦʟʨʦʙʠʚ ʚʽʩʽʤ ʩʧʦʩʦʙʽʚ ʚʽʜʙʦʨʫ ʧʰʝʥʠʯʥʦ-ʞʠʪʥʽʭ 
ʭʨʦʤʦʩʦʤʥʦ ʟʘʤʽʱʝʥʠʭ ʬʦʨʤ ʪʨʠʪʠʢʘʣʝ ʽ ʥʘ ʦʩʥʦʚʽ ʟʘʤʽʱʝʥʥʷ ʩʪʚʦʨʠʚ ʧʝʨʰʠʡ ʩʦʨʪ 
ʉʪʨʘʪʝʛ. ʇʨʠʥʮʠʧʦʚʦ ʥʦʚʽ ʩʦʨʪʠ ʚʠʨʽʟʥʷʶʪʴʩʷ ʚʠʩʦʢʦʶ ʟʠʤʦʩʪʽʡʢʽʩʪʶ, ʩʪʽʡʢʽʩʪʶ ʜʦ 
ʟʙʫʜʥʠʢʽʚ ʭʚʦʨʦʙ ʪʘ ʰʢʽʜʥʠʢʽʚ, ʧʦʪʝʥʮʽʡʥʦʶ ʚʨʦʞʘʡʥʽʩʪʶ 9,6 ʪ/ʛʘ ʟʘ ʚʤʽʩʪʦʤ ʙʽʣʢʫ ʚ 
ʟʝʨʥʽ 12, ʘ ʩʠʨʦʾ ʢʣʝʡʢʦʚʠʥʠ ï 24%. 

 

 
 
ʅʝ ʤʝʥʰ ʚʘʛʦʤʽ ʜʦʩʷʛʥʝʥʥʷ ʩʝʣʝʢʮʽʦʥʝʨʘ ʽ ʛʝʥʝʪʠʢʘ ʌ.ʄ. ʇʘʨʽʷ ʧʦʚô̫ ʟʘʥʽ ʟ 

ʩʦʥʷʰʥʠʢʦʤ [14], ʞʠʪʦʤ [15] ʪʘ ʽʥ. ʢʫʣʴʪʫʨʘʤʠ. ɺʽʥ ʜʦʙʨʝ ʫʩʚʽʜʦʤʣʶʚʘʚ, ʱʦ 
ʩʦʥʷʰʥʠʢ ʮʝ ʨʦʩʣʠʥʘ, ʷʢʘ ʚ ʩʴʦʛʦʜʥʽʰʥʽʡ ʩʢʨʫʪʥʠʡ ʜʣʷ ʫʢʨʘʾʥʩʴʢʦʛʦ ʩʝʣʷʥʠʥʘ ʯʘʩ 
ʧʨʘʢʪʠʯʥʦ ʨʷʪʫʻ ʡʦʛʦ ʚʽʜ ʨʦʟʦʨʝʥʥʷ, ʱʦ ʤʘʙʫʪʴ ʚʘʞʢʦ ʥʘʟʚʘʪʠ ʷʢʫʩʴ ʽʥʰʫ (ʦʢʨʽʤ 
ʧʰʝʥʠʮʽ) ʘʙʩʦʣʶʪʥʦ ʣʽʢʚʽʜʥʫ ʧʨʦʪʷʛʦʤ ʦʩʪʘʥʥʽʭ (2011ï2015) ʤʘʨʢʝʪʠʥʛʦʚʠʭ ʨʦʢʽʚ 
ʢʫʣʴʪʫʨʫ. ɿʘ ʚʨʦʞʘʡʥʦʩʪʽ ʥʘʩʽʥʥʷ 2,5 ʪ/ʛʘ ʦʜʠʥ ʛʝʢʪʘʨ ʧʦʩʽʚʫ ʩʦʥʷʰʥʠʢʫ ʜʘʻ 1,2 ʪ 
ʦʣʽʾ, 0,9 ʪ ʰʨʦʪʫ, 0,5 ʪ ʣʫʟʛʠ, 30 ʢʛ ʤʝʜʫ. ʏʠʩʪʠʡ ʩʫʢʫʧʥʠʡ ʧʨʠʙʫʪʦʢ ʛʦʩʧʦʜʘʨʩʪʚʘ ʚʽʜ 
ʨʝʘʣʽʟʘʮʽʾ ʟʘʟʥʘʯʝʥʦʾ ʧʨʦʜʫʢʮʽʾ ʤʦʞʝ ʩʢʣʘʩʪʠ ʧʦʥʘʜ 10 ʪʠʩ. ʛʨʥ. ʟ ʦʜʥʦʛʦ ʛʝʢʪʘʨʘ. 
ʉʪʚʦʨʝʥʽ ʟʫʩʠʣʣʷʤʠ ʌ.ʄ. ʇʘʨʽʷ ʟ ʢʦʣʝʛʘʤʠ ʩʦʨʪʠ ʪʘ ʛʽʙʨʠʜʠ ʩʦʥʷʰʥʠʢʫ 
(ʋʢʨʘʾʥʩʴʢʠʡ ʩʢʦʨʦʩʪʠʛʣʠʡ, ʉʦʥʷʯʥʠʡ ʥʘʩʪʨʽʡ, ɿʘʛʨʘʚʘ, ɼʨʘʢʦʥ, ɸʫʨʽʩ, ʋʢʨʘʾʥʩʴʢʠʡ 
F1, ʄʘʪʘʜʦʨ, ɸʨʤʘʛʝʜʦʥ, ʄʠʨ, ʃʶʢʩ), ʧʰʝʥʠʮʽ (ɸʨʪʝʤʽʜʘ, ɸʨʪʽʷ, ɸʨʪʝʤʽʩʽʷ), 
ʧʰʝʥʠʮʽ ʩʧʝʣʴʪʘ (ɿʦʨʷ ʋʢʨʘʾʥʠ, ɭʚʨʦʧʘ), ʪʨʠʪʠʢʘʣʝ (ɸʣʢʽʜ), ʞʠʪʘ (ʉʽʨʽʫʩ), ʷʯʤʝʥʶ 
(ʇʘʪʨʠʮʽʡ), ʨʽʧʘʢʫ (ʉʠʥʪʝʪʽʢ, ʉʥʽʛʦʚʘ ʢʦʨʦʣʝʚʘ, ɼʦʙʨʦʙʫʪ, ɸʡʜʘʨ), ʢʫʢʫʨʫʜʟʠ, 
ʙʫʨʷʢʫ ʮʫʢʨʦʚʦʛʦ ʡ ʢʦʨʤʦʚʦʛʦ, ʥʦʚʽʪʥʽ ʩʦʨʪʠ ʽ ʛʽʙʨʠʜʠ ʩʦʥʷʰʥʠʢʫ ʟ ʫʥʽʢʘʣʴʥʠʤʠ 
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ʛʝʥʘʤʠ ʩʪʽʡʢʦʩʪʽ ʜʦ ʛʝʨʙʽʮʠʜʽʚ ʩʫʮʽʣʴʥʦʾ ʜʽʾ ʥʘ ʦʩʥʦʚʽ ʩʫʣʴʬʘʥʽʣʩʝʯʦʚʠʥʠ ʪʘ 
ʽʤʽʜʦʟʦʣʽʥʦʥʽʚ ï ʚʽʜʦʤʽ ʘʛʨʘʨʽʷʤ ʫʩʽʻʾ ʋʢʨʘʾʥʠ. ʁʦʛʦ ʞʠʪʦ ʉʽʨʽʫʩ ʩʪʽʡʢʝ ʜʦ ʚʠʣʷʛʘʥʥʷ 
(ʚʠʩʦʪʘ ʨʦʩʣʠʥ 85ï90ʩʤ), ʤʘʻ ʧʦʪʝʥʮʽʡʥʫ ʚʨʦʞʘʡʥʽʩʪʴ 9,2 ʪ/ʛʘ ʟʘ ʚʤʽʩʪʫ ʙʽʣʢʫ 13 ʽ 
ʩʠʨʦʾ ʢʣʝʡʢʦʚʠʥʠ 26%. 

ʂʝʨʦʚʘʥʘ ʌ.ʄ. ʇʘʨʽʻʤ ʢʘʬʝʜʨʘ ʚʠʢʦʥʫʻ ʚʝʣʠʢʠʡ ʦʙʩʷʛ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʫ 
ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʟ ʜʝʨʞʘʚʥʦʶ ʧʨʦʛʨʘʤʦʶ ʟʘ ʪʝʤʦʶ: çʆʧʪʠʤʘʣʴʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ 
ʧʨʠʨʦʜʥʦʛʦ ʽ ʨʝʩʫʨʩʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʘʛʨʦʝʢʦʩʠʩʪʝʤ ʇʨʘʚʦʙʝʨʝʞʥʦʛʦ ʃʽʩʦʩʪʝʧʫ 
ʋʢʨʘʾʥʠè. ʋ 2012 ʨ. ʢʦʣʝʢʪʠʚ ʢʘʬʝʜʨʠ ʙʫʚ ʥʘʛʦʨʦʜʞʝʥʠʡ ʄʽʥʽʩʪʝʨʩʪʚʦʤ ʘʛʨʘʨʥʦʾ 
ʧʦʣʽʪʠʢʠ ʪʘ ʧʨʦʜʦʚʦʣʴʩʪʚʘ ʋʢʨʘʾʥʠ ʟʦʣʦʪʦʶ ʤʝʜʘʣʣʶ çɿʘ ʨʦʟʨʦʙʢʫ ʽ ʚʧʨʦʚʘʜʞʝʥʥʷ 
ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʠʭ ʩʦʨʪʽʚ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨè. 

ʇʽʜ ʢʝʨʽʚʥʠʮʪʚʦ ʌ.ʄ. ʇʘʨʽʷ ʢʘʬʝʜʨʘ ʛʝʥʝʪʠʢʠ, ʩʝʣʝʢʮʽʾ ʨʦʩʣʠʥ ʪʘ ʙʽʦʪʝʭʥʦʣʦʛʽʾ 
ʙʘʛʘʪʦ ʧʨʘʮʶʚʘʣʘ ʥʘʜ ʫʧʨʦʚʘʜʞʝʥʥʷʤ ʽʥʥʦʚʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʥʘʚʯʘʣʴʥʠʡ 
ʧʨʦʮʝʩ, ʟʥʘʯʥʦ ʨʦʟʰʠʨʠʣʘ ʪʝʤʘʪʠʢʫ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʟ ʩʝʣʝʢʮʽʾ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ 
ʪʘ ʪʨʠʪʠʢʘʣʝ, ʨʽʧʘʢʫ ʦʟʠʤʦʛʦ ʽ ʷʨʦʛʦ, ʙʫʨʷʢʫ ʮʫʢʨʦʚʦʛʦ ʪʘ ʢʦʨʤʦʚʦʛʦ, ʩʦʥʷʰʥʠʢʫ, 
ʷʯʤʝʥʶ, ʛʦʨʦʭʫ. ɺʯʝʥʠʡ ʱʝʜʨʦ ʧʝʨʝʜʘʚʘʚ ʩʚʽʡ ʜʦʩʚʽʜ ʩʪʫʜʝʥʪʘʤ, ʘʩʧʽʨʘʥʪʘʤ, 
ʤʦʣʦʜʠʤ ʥʘʫʢʦʚʮʷʤ. ʌʝʜʽʨ ʄʠʢʠʪʦʚʠʯ ʙʫʚ ʟʨʦʟʫʤʽʣʠʤ ʜʣʷ ʩʪʫʜʝʥʪʩʪʚʘ, çʥʽʷʢʦʾ 
ʟʚʝʨʭʥʦʩʪʽè, ʧʨʦʩʪʦ ʽ ʥʘʪʭʥʝʥʥʦ ʨʦʟʧʦʚʽʜʘʚ ʧʨʦ ʩʚʦʶ ʩʧʝʮʽʘʣʴʥʽʩʪʴ: çʉʝʣʝʢʮʽʦʥʝʨ ï 
ʰʣʷʭʝʪʥʘ ʧʨʦʬʝʩʽʷ. ʉʝʣʝʢʮʽʦʥʝʨʠ ʛʦʜʫʶʪʴ ʥʘʨʦʜʠè ʽ ʟʽ ʩʚʦʻʶ ʩʦʥʷʯʥʦʶ, ʧʨʠʚʽʪʥʦʶ 
ʫʩʤʽʰʢʦʶ ʜʦʜʘʚʘʚ ʥʘʧʽʚʞʘʨʪʦʤʘ: çʗ ʷʢ ʧʝʜʘʛʦʛ ï ʚʽʜʙʠʨʘʶ ʪʘʣʘʥʦʚʠʪʫ ʤʦʣʦʜʴ, 
ʧʝʨʝʜʘʶ ʾʤ ʩʚʽʡ ʜʦʩʚʽʜ ʽ ʫʤʽʥʥʷ, ʛʦʪʫʶ ʚʠʩʦʢʦʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʬʘʭʽʚʮʽʚ ʟ ʛʝʥʝʪʠʢʠ ʡ 
ʩʝʣʝʢʮʽʾè. 

ʁʦʛʦ ʜʫʤʢʠ ʽ ʧʣʘʥʠ ʙʫʣʠ ʧʨʠʡʥʷʪʥʽ ʤʦʣʦʜʽ, ʚʦʥʠ ʮʽʥʫʚʘʣʠ ʩʚʦʛʦ ʚʠʢʣʘʜʘʯʘ, 
ʚʩʦʪʫʚʘʣʠ ʡʦʛʦ ʜʦʩʚʽʜ, ʘ ʡ ʡʦʛʦ ʧʨʠʢʣʘʜ ʥʘʜʠʭʘʚ ʥʝ ʦʜʥʝ ʧʦʢʦʣʽʥʥʷ ʩʪʫʜʝʥʪʽʚ. 
ʉʪʫʜʝʥʪʠ ʧʦʚʘʞʘʣʠ ʡ ʣʶʙʠʣʠ ʡʦʛʦ, ʷʢ ʽ ʘʩʧʽʨʘʥʪʠ ʡ ʢʦʣʝʛʠ-ʚʠʢʣʘʜʘʯʽ. ʌʝʜʽʨ 
ʄʠʢʠʪʦʚʠʯ ʽ ʜʣʷ ʥʘʩ ʫʩʽʭ, ʽ ʜʣʷ ʩʪʫʜʝʥʪʩʪʚʘ ʙʫʚ ʩʚʦʻʨʽʜʥʠʤ ʢʣʦʥʜʘʡʢʦʤ ʽʜʝʡ, ʨʫʰʽʻʤ 
ʧʨʦʛʨʝʩʫ, ʤʦʪʦʨʦʤ, ʷʢʠʡ ʨʫʭʘʻ ʧʦʰʫʢ ʥʘʰʠʭ ʥʘʫʢʦʚʮʽʚ ʫʧʝʨʝʜ.  

ʋʢʨʘʾʥʘ ʛʽʜʥʦ ʚʽʜʟʥʘʯʠʣʘ ʥʘʫʢʦʚʽ ʟʜʦʙʫʪʢʠ ʚʠʜʘʪʥʦʛʦ ʚʯʝʥʦʛʦ. ɿʘ ʧʣʽʜʥʫ 
ʥʘʫʢʦʚʫ, ʧʝʜʘʛʦʛʽʯʥʫ ʽ ʛʨʦʤʘʜʩʴʢʫ ʜʽʷʣʴʥʽʩʪʴ ʌ.ʄ. ʇʘʨʽʷ ʙʫʣʦ ʥʘʛʦʨʦʜʞʝʥʦ 
ʪʨʫʜʦʚʦʶ ʚʽʜʟʥʘʢʦʶ ʄʽʥʽʩʪʝʨʩʪʚʘ ʘʛʨʘʨʥʦʾ ʧʦʣʽʪʠʢʠ ʪʘ ʧʨʦʜʦʚʦʣʴʩʪʚʘ ʋʢʨʘʾʥʠ 
çɿʥʘʢ ʧʦʰʘʥʠè, ʙʘʛʘʪʴʤʘ ʚʽʜʦʤʯʠʤʠ ʚʽʜʟʥʘʢʘʤʠ, ʇʦʯʝʩʥʠʤʠ ʛʨʘʤʦʪʘʤʠ 
ʄʽʥ̔ʩʪʝʨʩʪʚʘ ʦʩʚʽʪʠ ʽ ʥʘʫʢʠ ʋʢʨʘʾʥʠ ʡ ʏʝʨʢʘʩʴʢʦʾ ʦʙʣʘʩʥʦʾ ʜʝʨʞʘʚʥʦʾ ʘʜʤʽʥʽʩʪʨʘʮʽʾ. 
ʆʜʥʘʢ, ʥʘʡʙʽʣʴʰʠʤ ʡʦʛʦ ʥʘʜʙʘʥʥʷʤ ʻ ʧʦʚʘʛʘ ʪʘ ʰʘʥʘ ʰʠʨʦʢʦʛʦ ʥʘʫʢʦʚʦʛʦ ʟʘʛʘʣʫ. 

ʌʝʜʽʨ ʄʠʢʠʪʦʚʠʯ ʇʘʨʽʡ ʧʽʰʦʚ ʚʽʜ ʥʘʩ, ʟʘʣʠʰʠʚʰʠ ʧʽʩʣʷ ʩʝʙʝ ʚʝʣʠʯʝʟʥʫ 
ʢʽʣʴʢʽʩʪʴ ʩʪʚʦʨʝʥʠʭ ʥʠʤ ʩʦʨʪʽʚ ʪʘ ʛʽʙʨʠʜʽʚ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ, 
ʦʨʛʘʥʽʟʦʚʘʥʠʭ ʪʘ ʩʢʝʨʦʚʘʥʠʭ ʥʠʤ ʧʦʯʠʥʘʥʴ, ʷʢʽ ʥʘʤʽʪʠʣʠ ʰʠʨʦʢʽ ʧʨʘʢʪʠʯʥʽ ʽ 
ʪʝʦʨʝʪʠʯʥʽ ʧʝʨʩʧʝʢʪʠʚʠ. ʇʨʦʜʦʚʞʝʥʥʷ ʮʠʭ ʧʦʯʠʥʘʥʴ ï ʥʘʰʘ ʟʘʜʘʯʘ ʽ ʥʘʩʪʫʧʥʠʭ 
ʧʦʢʦʣʽʥʴ. ʇʦʜʘʣʴʰʠʡ ʨʦʟʚʠʪʦʢ ʡʦʛʦ ʽʜʝʡ ʙʫʜʝ ʥʘʡʢʨʘʱʦʶ ʧʘʤô̫ ʪʪʶ ʧʨʦ ʮʶ ʩʚʽʪʣʫ 
ʣʶʜʠʥʫ. 

 
ʃʽʪʝʨʘʪʫʨʘ 
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ʉʫʯʘʩʥʘ ʬʘʨʤʘʢʦʣʦʛʽʷ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʻ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ 

ʚʠʩʦʢʦʝʬʝʢʪʠʚʥʠʭ ʩʠʥʪʝʪʠʯʥʠʭ ʣʽʢʘʨʩʴʢʠʭ ʧʨʝʧʘʨʘʪʽʚ, ʚʦʜʥʦʯʘʩ ʣʽʢʘʨʩʴʢʽ ʨʦʩʣʠʥʠ 
ʧʨʦʜʦʚʞʫʶʪʴ ʟʘʡʤʘʪʠ ʦʜʥʝ ʟ ʧʨʦʚʽʜʥʠʭ ʤʽʩʮʴ ʚ ʘʨʩʝʥʘʣʽ ʣʽʢʫʚʘʣʴʥʠʭ ʟʘʩʦʙʽʚ. 
ɺʽʜʦʤʦ, ʱʦ ʙʽʣʴʰʝ 3000 ʨʦʩʣʠʥ ʚʦʣʦʜʽʶʪʴ ʣʽʢʫʚʘʣʴʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ, ʭʦʯʘ 
ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʚ ʤʝʜʠʮʠʥʽ ʥʝ ʙʽʣʴʰʝ 250 ʚʠʜʽʚ [1, 2, 3]. 

ʌʦʨʤʫʚʘʥʥʷ ʽ ʥʘʢʦʧʠʯʝʥʥʷ ʚ ʣʽʢʘʨʩʴʢʠʭ ʨʦʩʣʠʥʘʭ ʩʧʝʮʠʬʽʯʥʠʭ ʙʽʦʣʦʛʽʯʥʦ 
ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ ʻ ʜʠʥʘʤʽʯʥʠʤ ʧʨʦʮʝʩʦʤ, ʱʦ ʟʤʽʥʶʻʪʴʩʷ ʚ ʦʥʪʦʛʝʥʝʟʽ ʨʦʩʣʠʥʠ, ʘ 
ʪʘʢʦʞ ʟʘʣʝʞʘʪʴ ʚʽʜ ʯʠʩʣʝʥʥʠʭ ʬʘʢʪʦʨʽʚ ʜʦʚʢʽʣʣʷ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʘʥʪʨʦʧʥʠʭ. 
ʅʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʷʢʽʩʪʴ ʟʘʛʦʪʦʚʣʝʥʦʾ ʨʦʩʣʠʥʥʦʾ ʩʠʨʦʚʠʥʠ ʥʘʜʘʻ ʘʥʪʨʦʧʥʝ 
ʪʝʭʥʦʛʝʥʥʝ ʟʘʙʨʫʜʥʝʥʥʷ ʘʨʝʘʣʫ ʜʠʢʠʭ ʨʦʩʣʠʥ, ʦʩʢʽʣʴʢʠ ʧʦʣʶʪʘʥʪʠ (ʟʘʙʨʫʜʥʶʚʘʯʽ) 
ʯʘʩʪʦ ʚʠʩʪʫʧʘʶʪʴ ʫ ʨʦʣʽ ʽʥʛʽʙʽʪʦʨʽʚ ʦʩʥʦʚʥʦʛʦ ʧʨʦʮʝʩʫ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʨʦʩʣʠʥ ï 
ʬʦʪʦʩʠʥʪʝʟʫ, ʟʘʚʜʷʢʠ ʷʢʦʤʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʫʪʚʦʨʝʥʥʷ ʨʽʟʥʠʭ ʦʨʛʘʥʽʯʥʠʭ ʩʧʦʣʫʢ, ʫ 
ʪʦʤʫ ʯʠʩʣʽ ʽ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ [4, 5]. ɼʦ ʪʦʛʦ ʞ ʥʠʟʢʘ ʥʘʡʥʝʙʝʟʧʝʯʥʽʰʠʭ 
ʟʘʙʨʫʜʥʶʚʘʯʽʚ ï ʚʘʞʢʽ ʤʝʪʘʣʠ, ʱʦ ʚʦʣʦʜʽʶʪʴ ʚʠʩʦʢʦʶ ʪʦʢʩʠʯʥʽʩʪʶ, ʟʜʘʪʥʽ 
ʚʢʣʶʯʘʪʠʩʷ ʚ ʙʽʦʣʦʛʽʯʥʠʡ ʢʨʫʛʦʦʙʽʛ ʽ ʘʢʫʤʫʣʶʚʘʪʠʩʷ ʚ ʨʦʩʣʠʥʘʭ ʽ ʦʨʛʘʥʽʟʤʽ ʣʶʜʠʥʠ. 

ʅʘʧʨʠʢʣʘʜ, ʥʘʜʭʦʜʞʝʥʥʷ ʩʧʦʣʫʢ ʮʠʥʢʫ ʚ ʪʦʢʩʠʯʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʷʭ ʚʠʢʣʠʢʘʻ 
ʧʦʨʫʰʝʥʥʷ ʦʙʤʽʥʫ ʚʫʛʣʝʚʦʜʽʚ, ʟʙʽʣʴʰʝʥʥʷ ʧʨʠʩʫʪʥʦʩʪʽ ʮʫʢʨʫ ʚ ʢʨʦʚʽ, ʱʦ ʻ ʥʘʩʣʽʜʢʦʤ 
ʧʦʨʫʰʝʥʥʷ ʬʫʥʢʮʽʡ ʧʝʯʽʥʢʠ ʪʘ ʧʽʜʰʣʫʥʢʦʚʦʾ ʟʘʣʦʟʠ. ʊʘʢʠʡ ʧʦʣʶʪʘʥʪ ʦʙʫʤʦʚʣʶʻ 
ʞʠʨʦʚʫ ʜʝʛʝʥʝʨʘʮʽʶ ʦʢʨʝʤʠʭ ʦʨʛʘʥʽʚ ʽ ʧʘʨʘʣʽʯ ʨʽʟʥʠʭ ʚʽʜʜʽʣʽʚ ʮʝʥʪʨʘʣʴʥʦʾ ʥʝʨʚʦʚʦʾ 
ʩʠʩʪʝʤʠ ʣʶʜʠʥʠ. ʊʘʢʦʞ ʻ ʜʘʥʽ ʧʨʦ ʡʦʛʦ ʢʘʥʮʝʨʦʛʝʥʥʫ ʜʽʶ [6]. 

ʋ ʤʝʞʘʭ ʂʠʾʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʨʦʩʪʝ ʧʦʥʘʜ 200 ʚʠʜʽʚ ʣʽʢʘʨʩʴʢʠʭ ʨʦʩʣʠʥ, ʧʨʠʙʣʠʟʥʦ 
ʧʦʣʦʚʠʥʘ ʟ ʥʠʭ ʧʨʠʜʘʪʥʘ ʜʣʷ ʟʘʛʦʪʦʚʦʢ ʣʽʢʘʨʩʴʢʦʾ ʩʠʨʦʚʠʥʠ ʫ ʧʨʦʤʠʩʣʦʚʦʤʫ 
ʤʘʩʰʪʘʙʽ [7, 8]. ʆʜʥʘʢ ʚ ʦʩʪʘʥʥʽ ʨʦʢʠ ʰʠʨʦʢʦ ʧʦʰʠʨʠʣʘʩʷ ʧʨʘʢʪʠʢʘ ʟʙʦʨʫ ʨʦʩʣʠʥʥʦʾ 
ʩʠʨʦʚʠʥʠ ʥʘ ʪʝʨʠʪʦʨʽʷʭ, ʱʦ ʧʽʜʜʘʶʪʴʩʷ ʚʠʩʦʢʦʤʫ ʘʥʪʨʦʧʥʦʤʫ ʟʘʙʨʫʜʥʝʥʥʶ. 
ʆʩʦʙʣʠʚʦ ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʜʦʚʢʽʣʣʷ ʧʨʠʟʚʦʜʠʪʴ ʧʨʦʤʠʩʣʦʚʝ ʚʠʨʦʙʥʠʮʪʚʦ ʪʘ 
ʰʢʽʜʣʠʚʽ ʚʠʢʠʜʠ ʚ ʘʪʤʦʩʬʝʨʫ ʘʚʪʦʤʦʙʽʣʴʥʠʤ ʪʨʘʥʩʧʦʨʪʦʤ. ɰʭ ʫʟʘʛʘʣʴʥʝʥʘ ʯʘʩʪʢʘ ʚ 
ʩʫʤʘʨʥʠʭ ʘʪʤʦʩʬʝʨʥʠʭ ʚʠʢʠʜʘʭ ʧʦʣʶʪʘʥʪʽʚ ʫ ʨʝʛʽʦʥʽ ʩʪʘʥʦʚʠʪʴ 30,8%.  

ɺʽʜ ʤʝʪʘʣʫʨʛʽʡʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʚ ʘʪʤʦʩʬʝʨʫ ʱʦʨʽʯʥʦ ʥʘʜʭʦʜʠʪʴ122,5ʪʠʩ.ʪ 
ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʪʚʝʨʜʠʭ ï 29,6 ʪʠʩ. ʪ.; ʨʽʜʢʠʭ ʽ ʛʘʟʦʧʦʜʽʙʥʠʭ ï 
92,9 ʪʠʩ.ʪ: ʩʽʨʯʠʩʪʦʛʦ ʘʥʛʽʜʨʠʜʫ ï 8,1 ʪʠʩ.ʪ., ʦʢʩʠʜʫ ʚʫʛʣʝʮʶ ï 70,1 ʪʠʩ.ʪ., ʦʢʩʠʜʽʚ 
ʘʟʦʪʫ ï 11,6 ʪʠʩ.ʪ.[9]. ʋ ʤʽʩʪʽ ʂʠʻʚʽ ʦʩʪʘʥʥʽʤʠ ʨʦʢʘʤʠ ʢʽʣʴʢʽʩʪʴ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ 
ʪʨʘʥʩʧʦʨʪʫ ʟʨʦʩʣʘ ʚ ʨʘʟʠ. ɸʪʤʦʩʬʝʨʥʽ ʚʠʢʠʜʠ ʧʦʣʶʪʘʥʪʽʚ ʚʽʜ ʡʦʛʦ ʝʢʩʧʣʫʘʪʘʮʽʾ 
ʩʢʣʘʜʘʶʪʴ ʙʽʣʴʰʝ 80 ʪʠʩ.ʪ. ʉʝʨʝʜ ʥʠʭ ʟʘʨʝʻʩʪʨʦʚʘʥʦ ʽ ʟʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʩʧʦʣʫʢ 
ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ (ʩʚʠʥʝʮʴ, ʢʘʜʤʽʡ, ʮʠʥʢ ʪʘ ʽʥ.). ʊʦʤʫ ʚʠʚʯʝʥʥʷ ʦʩʦʙʣʠʚʦʩʪʽ ʤʽʛʨʘʮʽʾ 
ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ ʫ ʩʠʩʪʝʤʽ çʛʨʫʥʪ-ʜʠʢʦʨʦʩʣʘ ʣʽʢʘʨʩʴʢʘ ʨʦʩʣʠʥʘè ʻ ʘʢʪʫʘʣʴʥʠʤ. 

ʆʙô̒ ʢʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʠ ʨʦʩʣʠʥʠ ʙʦʪʘʥʽʯʥʦʛʦ ʨʦʜʫ ʧʦʜʦʨʦʞʥʠʢʘ 
(Plant§go).ʇʦʜʦʨʦʞʥʠʢ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʨʦʜʫ ʦʜʥʦ- ʪʘ ʙʘʛʘʪʦʨʽʯʥʠʭ ʪʨʘʚ, ʨʽʜʰʝ 
ʥʘʧʽʚʯʘʛʘʨʥʠʢʽʚ ʨʦʜʠʥʠ ʇʦʜʦʨʦʞʥʠʢʦʚʽ (Plantaginaceae). ʅʘʨʘʭʦʚʫʻ ʧʦʥʘʜ 200 ʚʠʜʽʚ, 
ʧʦʰʠʨʝʥʠʭ ʧʦ ʚʩʽʡ ʟʝʤʥʽʡ ʢʫʣʽ; ʜʝʷʢʽ ʟ ʥʠʭ ʻ ʪʠʧʦʚʠʤʠ ʙʫʨô̫ ʥʘʤʠ. ʇʦʜʦʨʦʞʥʠʢʠ 
ʨʦʩʪʫʪʴ ʫ ʧʦʤʽʨʥʠʭ ʽ ʩʫʙʪʨʦʧʽʯʥʠʭ ʢʣʽʤʘʪʠʯʥʠʭ ʧʦʷʩʘʭ ɭʚʨʦʧʠ, ɸʟʽʾ, ɸʬʨʠʢʠ ʽ 
ɸʤʝʨʠʢʠ. ʅʘ ʪʝʨʠʪʦʨʽʾ ʢʦʣʠʰʥʴʦʛʦ ʉʈʉʈ ï ʾʭ ʙʣʠʟʴʢʦ 30 ʚʠʜʽʚ. ʅʘʡʚʽʜʦʤʽʰʽ: 
ʧʦʜʦʨʦʞʥʠʢ ʩʝʨʝʜʥʽʡ (Plantagomedia), ʧʦʜʦʨʦʞʥʠʢ ʚʝʣʠʢʠʡ (Plantagomajor) ʽ 
ʧʦʜʦʨʦʞʥʠʢ ʣʘʥʮʝʪʦʣʠʩʪʠʡ (Plantagolanceolata) ï ʙʘʛʘʪʦʨʽʯʥʽ ʪʨʘʚʠ. ʋ ɿʘʢʘʚʢʘʟʟʽ ʽ 
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ʉʝʨʝʜʥʽʡ ɸʟʽʾ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʧʦʜʦʨʦʞʥʠʢ ʙʣʦʰʠʥʠʡ (Plantagopsyllium) ï ʚʠʪʢʘ 
ʪʨʘʚô̫ ʥʠʩʪʘ ʨʦʩʣʠʥʘ ʜʦ 40ʩʤ ʟʘʚʚʠʰʢʠ. 

ɿʫʩʪʨʽʯʘʶʪʴʩʷ ʪʘʢʽ ʨʦʩʣʠʥʠ ʫʟʜʦʚʞ ʜʦʨʽʛ (ʟʚʽʜʩʠ ʡ ʥʘʟʚʘ), ʥʘ ʟʘʩʤʽʯʝʥʠʭ ʤʽʩʮʷʭ, 
ʧʫʩʪʠʨʷʭ, ʫ ʩʪʝʧʘʭ, ʥʘ ʣʫʢʘʭ, ʧʽʩʢʘʭ.ɿʘʟʚʠʯʘʡ ʨʦʩʣʠʥʠ ʧʦʜʦʨʦʞʥʠʢʘ ʤʘʶʪʴ ʢʦʨʦʪʢʝ 
ʢʦʨʝʥʝʚʠʱʝ, ʦʙʩʘʜʞʝʥʝ ʪʦʥʢʠʤ ʰʥʫʨʦʧʦʜʽʙʥʠʤ ʢʦʨʽʥʥʷʤ. ʃʠʩʪʢʠ ʧʨʦʩʪʽ, ʟʽʙʨʘʥʽ ʫ 
ʧʨʠʢʦʨʝʥʝʚʝ ʩʪʝʙʣʦ ï ʨʦʟʝʪʢʫ, ʯʝʨʝʰʢʦʚʽ. ʂʚʽʪʢʦʥʦʩʠ ʧʨʷʤʽ, ʙʝʟʣʠʩʪʽ. ɼʝʷʢʽ ʚʠʜʠ 
ʢʚʽʪʢʦʚʠʭ ʩʪʝʙʝʣ ʛʽʣʣʷʩʪʽ, ʧʦʢʨʠʪʽ ʣʠʩʪʢʘʤʠ. ʂʚʽʪʢʠ ʜʨʽʙʥʽ, ʥʝʧʦʢʘʟʥʽ, ʟʽʙʨʘʥʽ ʚ 
ʛʫʩʪʠʡ ʢʽʥʮʝʚʠʡ ʢʦʣʦʩʘ ʦʛʦʣʦʚʢʫ. 

ʇʣʽʜ ï ʢʦʨʦʙʦʯʢʘ ʟ ʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ ʥʘʩʽʥʥʷ. ɿʘʧʠʣʝʥʥʷ ʢʚʽʪʦʢ ʚʽʜʙʫʚʘʻʪʴʩʷ 
ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʽʪʨʫ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠ ʚ 2014ʪʘ 2015 ʨʨ. ʥʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽʡ ʙʘʟʽ ɯʥʩʪʠʪʫʪʫ 
ʟʘʭʠʩʪʫ ʨʦʩʣʠʥ ʅɸɸʅ. 

ɿʨʘʟʢʠ ˇʨʫʥʪʫ ʽ ʨʦʩʣʠʥʥʦʾ ʩʠʨʦʚʠʥʠ ʚʽʜʙʠʨʘʣʠ ʫ ʜʚʦʭ ʨʘʡʦʥʘʭ ʤ. ʂʠʻʚʘ, ʱʦ 
ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʨʽʟʥʠʤ ʩʪʫʧʝʥʝʤ ʘʥʪʨʦʧʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ. ʇʝʨʰʠʡ ʨʘʡʦʥ ï ʟʦʥʘ 
ʩʠʣʴʥʦʛʦ ʘʥʪʨʦʧʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ï ʧʽʚʥʽʯʥʦ-ʟʘʭʽʜʥʘ ʯʘʩʪʠʥʘ (ʨʘʡʦʥ ɹʦʨʱʘʛʽʚʢʠ) 
(ʪʨʦʷʥʜʘ ʚʽʪʨʽʚ ʫ ʜʘʥʦʤʫ ʥʘʧʨʷʤʢʫ ʚʽʜ ʢʽʣʴʮʝʚʦʾ ʘʚʪʦʤʦʙʽʣʴʥʦʾ ʜʦʨʦʛʠ ʤ. ʂʠʻʚʘ 
ʩʧʨʠʷʻ ʧʝʨʝʥʦʩʫ ʧʦʣʶʚʘʥʽʚ ʥʘ ʚʢʘʟʘʥʫ ʪʝʨʠʪʦʨʽʶ.), ʜʨʫʛʠʡ ï ʟʦʥʘ ʫʤʦʚʥʦ ʝʢʦʣʦʛʽʯʥʦ 
ʯʠʩʪʘ ïʥʘ ʪʝʨʠʪʦʨʽʾ ʤʫʟʝʶ ʧʽʜ ʚʽʜʢʨʠʪʠʤ ʥʝʙʦʤ ï ʇʠʨʦʛʦʚʦ (ʢʦʥʪʨʦʣʴ). ɺʽʜʩʪʘʥʴ ʚʽʜ 
ʘʚʪʦʪʨʘʩ ʩʪʘʥʦʚʠʣʘ ʥʝ ʤʝʥʰʝ 500 ʤ. 

ɿʙʽʨ ʨʦʩʣʠʥʥʦʾ ʩʠʨʦʚʠʥʠ ʧʨʦʚʦʜʠʣʠ ʟ 1 ʧʦ 7 ʯʝʨʚʥʷ ʟ 20 ʜʦʩʣʽʜʥʠʭ ʜʽʣʷʥʦʢ ʫ 
ʢʦʞʥʦʤʫ ʨʘʡʦʥʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʦʜʥʦʯʘʩʥʦ ʚʽʜʙʠʨʘʣʠ ʟʨʘʟʢʠ ˇʨʫʥʪʫ ʥʘ ʛʣʠʙʠʥʽ ʚʽʜ 0 ʜʦ 
20 ʩʤ. 

ɺʽʜʙʽʨ ʧʨʦʙ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʟʜʽʡʩʥʶʚʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ 
ʚʠʜʽʣʝʥʥʷ ʩʝʨʝʜʥʴʦʾ ʧʨʦʙʠ ʤʝʪʦʜʦʤ ʢʚʘʨʪʫʚʘʥʥʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ɻʆʉʊ 24.027.0ï80. 

ɼʦʧʫʩʪʠʤʽ ʚʽʜʭʠʣʝʥʥʷ ʚ ʤʘʩʽ ʩʝʨʝʜʥʴʦʾ ʧʨʦʙʠ ʥʝ ʧʝʨʝʚʠʱʫʚʘʣʠ °10% ʟʛʽʜʥʦ ɻʌXI 
(1987). 

ɺʤʽʩʪ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ ʫ ʟʨʘʟʢʘʭ ˇʨʫʥʪʫ ʽ ʨʦʩʣʠʥʘʭ ʚʠʟʥʘʯʘʣʠ ʘʪʦʤʥʦ-
ʘʙʩʦʨʙʮʽʡʥʠʤ ʤʝʪʦʜʦʤ ʥʘ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʽ AAS-30 ʬʽʨʤʠ KarlCeisJena. ɸʥʘʣʽʟ 
ʧʨʦʚʦʜʠʣʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ɻʆʉʊ 27996 ï 88. 

ɺʠʪʷʛ ʨʫʭʦʤʦʾ ʬʦʨʤʠ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ ʟ ˇʨʫʥʪʫ ʧʨʦʚʝʜʝʥʦ ʘʮʝʪʘʪʥʦ-ʘʤʦʥʽʡʥʠʤ 
ʙʫʬʝʨʥʠʤ ʨʦʟʯʠʥʦʤ ʟ ʨʅ 4,8 ʟʘ ʤʝʪʦʜʦʤ ʂʨʫʧʩʴʢʦʛʦ-ɸʣʝʢʩʘʥʜʨʦʚʦʾ. 

ʂʦʝʬʽʮʽʻʥʪ ʙʽʦʣʦʛʽʯʥʦʛʦ ʧʦʛʣʠʥʘʥʥʷ ʨʦʟʨʘʭʦʚʫʚʘʣʠ ʟʘ ʬʦʨʤʫʣʦʶ: 
 

ʂɹʇ = Ix./nx,  
 

ʜʝ Ix ï ʚʤʽʩʪ ʝʣʝʤʝʥʪʫ ʚ ʟʦʣʽ ʨʦʩʣʠʥ; 
nx ï ʚʤʽʩʪ ʝʣʝʤʝʥʪʫ ʚ ˇʨʫʥʪʦʚʦʤʫ ʧʦʢʨʠʚʽ. 

 

ɺʩʪʘʥʦʚʣʝʥʦ ʽʩʪʦʪʥʠʡ ʚʧʣʠʚ ʘʥʪʨʦʧʥʦʾ ʟʘʙʨʫʜʥʝʥʦʩʪʽ ʙʽʦʪʦʧʫ ʥʘ ʢʦʥʮʝʥʪʨʘʮʽʶ 
ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ ʫ ʚʝʨʭʥʴʦʤʫ ʰʘʨʽ ˇʨʫʥʪʫ ʽ ʨʦʩʣʠʥʘʭ. ʊʘʢ, ʫʧʽʚʥʽʯʥʦ-ʟʘʭʽʜʥʽʡ 
ʯʘʩʪʠʥʽ(ʨʘʡʦʥ ɹʦʨʱʘʛʽʚʢʠ) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʇʠʨʦʛʦʚʦ, ʤʽʩʪʠʪʴʩʷ ʙʽʣʴʰʝ ʩʧʦʣʫʢ 
ʩʚʠʥʮʶ ʽ ʢʘʜʤʽʶ: ʫ ˇʨʫʥʪʽ ï ʚ 2,2 ʽ 2,4 ʨʘʟʠ, ʚ ʨʦʩʣʠʥʘʭ ï ʚ 5,2 ʽ 1,9 ʨʘʟʠ. ʋ ˇʨʫʥʪʦʚʠʭ 
ʟʨʘʟʢʘʭ ʟ ʫʤʦʚʥʦ ʝʢʦʣʦʛʽʯʥʦ ʯʠʩʪʦʛʦ ʨʘʡʦʥʫ ʩʧʦʩʪʝʨʽʛʘʣʠ ʧʝʨʝʚʘʛe ʟ ʢʦʥʮʝʥʪʨʘʮʽʾ 
ʩʧʦʣʫʢ ʮʠʥʢʫ ʚ 2,9 ʨʘʟʠ, ʤʽʜʽ ï ʚ 1,5, ʟʘʣʽʟʘ ï ʚ 2,3 ʨʘʟʠ. ʆʜʥʘʢ ʫ ʨʦʩʣʠʥʥʽʡ ʩʠʨʦʚʠʥʽ, 
ʟʘʛʦʪʦʚʣʝʥʽʡ ʚ ʧʽʚʥʽʯʥʦ-ʟʘʭʽʜʥʽʡ ʯʘʩʪʠʥʽ(ʨʘʡʦʥ ɹʦʨʱʘʛʽʚʢʠ) ʚʤʽʩʪ ʥʘʟʚʘʥʠʭ 
ʝʣʝʤʝʥʪʽʚ ʚʠʱʝ, ʜʦ ʪʦʛʦ ʞ ʧʨʦʷʚʣʷʣʦʩʴ ʧʝʨʝʚʠʱʝʥʥʷ ɻɼʂ ʧʦ ʩʧʦʣʫʢʘʭ ʩʚʠʥʮʶ ʚ 3,8 
ʨʘʟʠ (ʪʘʙʣ. 1). 

ɼʣʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʙʽʦʣʦʛʽʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʨʦʩʣʠʥ ʧʦʜʦʨʦʞʥʠʢʘ ʨʦʟʨʘʭʦʚʘʥʠʡ 
ʢʦʝʬʽʮʽʻʥʪ ʙʽʦʣʦʛʽʯʥʦʛʦ ʧʦʛʣʠʥʘʥʥʷ. ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʚʽʜʦʙʨʘʞʝʥʽ ʚ ʪʘʙʣʠʮʽ 2. 

ɿʛʽʜʥʦ ʰʢʘʣʠ ɯ.ɸ. ɸʚʝʩʩʘʣʦʤʦʚʘ (1987), ʜʦ ʝʣʝʤʝʥʪʽʚ ʩʠʣʴʥʦʛʦ ʥʘʢʦʧʠʯʝʥʥʷ 
(10> ʂɹʇÓ1) ʚʽʜʥʦʩʠʪʴʩʷ ʢʘʜʤʽʡ, ʤʽʜʴ ʽ ʮʠʥʢ, ʜʦ ʝʣʝʤʝʥʪʽʚ ʩʣʘʙʢʦʛʦ ʥʘʢʦʧʠʯʝʥʥʷ (1> 
ʂɹʇÓ0,1) ï ʩʚʠʥʝʮʴ ʽ ʟʘʣʽʟʦ. 

https://uk.wikipedia.org/wiki/%D0%9A%D0%BE%D1%80%D0%B5%D0%BD%D0%B5%D0%B2%D0%B8%D1%89%D0%B5
https://uk.wikipedia.org/wiki/%D0%9A%D0%BE%D1%80%D1%96%D0%BD%D1%8C
https://uk.wikipedia.org/wiki/%D0%9B%D0%B8%D1%81%D1%82%D0%BE%D0%BA
https://uk.wikipedia.org/wiki/%D0%A7%D0%B5%D1%80%D0%B5%D1%88%D0%BE%D0%BA
https://uk.wikipedia.org/wiki/%D0%9F%D0%B0%D0%B3%D1%96%D0%BD
https://uk.wikipedia.org/wiki/%D0%9A%D0%B2%D1%96%D1%82%D0%BA%D0%B0
https://uk.wikipedia.org/wiki/%D0%9F%D0%BB%D1%96%D0%B4
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1. ɺʤʽʩʪ ʨʫʭʦʤʠʭ ʬʦʨʤ ʭʽʤʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ ʫ ˇʨʫʥʪʽ ʽ ʨʦʩʣʠʥʥʽʡ ʩʠʨʦʚʠʥʽ 
ʟʘʣʝʞʥʦ ʚʽʜ ʨʘʡʦʥʫ ʜʦʩʣʽʜʞʝʥʥʷ, ʤʛ / ʢʛ 

ʈʘʡʦʥ ʜʦʩʣʽʜʞʝʥʥʷ Pb Cd Zn Cu Fe 

ɺʤʽʩʪ ʫ ˇʨʫʥʪʽ 

ʇʠʨʦʛʦʚʦ 6,956 0,069 1,315 4,493 712,247 

ɹʦʨʱʘʛʽʚʢʘ 3,125 0,029 3,843 6,949 1659,823 

ɻɼʂ 6,0 0,5 23,0 3,0 ï 

ɺʤʽʩʪ ʫ ʨʦʩʣʠʥʥʽʡ ʩʠʨʦʚʠʥʽ 

ʇʠʨʦʛʦʚʦ 1,913 0,236 3,418 17,648 528,693 

ɹʦʨʱʘʛʽʚʢʘ 0,369 0,122 2,882 17,246 373,696 

ɻɼʂ 0,5 0,1 50,0 ï ï 

ʅʘ ʧʽʜʩʪʘʚʽ ʜʘʥʠʭ ʧʨʦ ʂɹʇ ʜʣʷ ʢʽʣʴʢʽʩʥʦʛʦ ʚʠʨʘʞʝʥʥʷ ʟʘʛʘʣʴʥʦʾ ʟʜʘʪʥʦʩʪʽ ʚʠʜʫ 
ʨʦʩʣʠʥ ʜʦ ʢʦʥʮʝʥʪʨʘʮʽʾ ʭʽʤʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ ʨʦʟʨʘʭʦʚʘʥʠʡ ʩʧʝʮʽʘʣʴʥʠʡ ʧʦʢʘʟʥʠʢ ï 
ʙʽʦʛʝʦʭʽʤʽʯʥʘ ʘʢʪʠʚʥʽʩʪʴ (ɹʍɸ) ʨʦʩʣʠʥ ʫ ʜʦʩʣʽʜʘʭ, ʷʢʠʡ ʧʦʢʘʟʫʻ ʩʫʤʘʨʥʫ ʚʝʣʠʯʠʥʫ 
ʧʦʛʣʠʥʘʥʥʷ ʚʩʽʭ ʭʽʤʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ ʷʢʽ ʚʠʟʥʘʯʘʣʠ ʫ ʜʦʩʣʽʜʘʭ ʟ ʨʦʩʣʠʥʘʤʠ, ʪʦʙʪʦ 
ʥʘʩʢʽʣʴʢʠ ʘʢʪʠʚʥʦ ʨʦʩʣʠʥʠ ʧʦʛʣʠʥʘʶʪʴ ʚʘʞʢʽ ʭʽʤʽʯʥʽ ʝʣʝʤʝʥʪʠ ʟ ˇʨʫʥʪʫ. ɿ ʜʘʥʠʭ 
ʪʘʙʣʠʮʽ ʚʠʜʥʦ, ʱʦ ʙʽʦʛʝʦʭʽʤʽʯʥʘ ʘʢʪʠʚʥʽʩʪʴ ʨʦʩʣʠʥ ʧʦʜʦʨʦʞʥʠʢʘ, ʱʦ ʚʝʛʝʪʫʶʪʴ ʚ 
ʟʦʥʽ ʚʧʣʠʚʫ ʭʽʤʽʯʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʚʠʢʠʜʽʚ (ɹʍɸ 10,92) ʫ 1,4 ʨʘʟʠ 
ʚʠʱʘ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʨʦʩʣʠʥʘʤʠ ʥʘ ʜʽʣʷʥʢʘʭ ʢʦʥʪʨʦʣʶ (ɹʍɸ 7,71). 

2. ʂʦʝʬʽʮʽʻʥʪ ʙʽʦʣʦʛʽʯʥʦʛʦ ʧʦʛʣʠʥʘʥʥʷ ʭʽʤʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ ʽ ʙʽʦʛʝʦʭʽʤʽʯʥʘ 

ʘʢʪʠʚʥʽʩʪʴ ʨʦʩʣʠʥ ʟ ʨʦʜʫ Plantago 

ʍʽʤʽʯʥʠʡ ʝʣʝʤʝʥʪ 

ʈʘʡʦʥ ʜʦʩʣʽʜʞʝʥʥʷ 

ʇʠʨʦʛʦʚʦ ɹʦʨʱʘʛʽʚʢʘ 

ʂɹʇ 

ʉʚʠʥʝʮʴ 0,275 0,118 

ʂʘʜʤʽʡ 3,376 4,136 

ʎʠʥʢ 2,599 0,749 

ʄʽʜʴ 3,928 2,482 

ɿʘʣʽʟʦ 0,742 0,225 

 
ɹʍɸ 

10,92 7,71 

ɺʠʚʯʝʥʦ ʦʩʦʙʣʠʚʦʩʪʽ ʢʫʤʫʣʷʮʽʾ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ ʟʘʣʝʞʥʦ ʚʽʜ ʯʘʩʪʠʥ ʨʦʩʣʠʥ 
ʧʦʜʦʨʦʞʥʠʢʘ, ʱʦ ʟʘʛʦʪʦʚʣʷʶʪʴ, ʽ ʨʽʚʥʷ ʟʘʙʨʫʜʥʝʥʥʷ ʙʽʦʪʦʧʫ (ʪʘʙʣ.3). 

ʅʝʟʘʣʝʞʥʦ ʚʽʜ ʘʥʪʨʦʧʥʦʾ ʟʘʙʨʫʜʥʝʥʦʩʪʽ ʙʽʦʪʦʧʫ ʥʘʡʙʽʣʴʰʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʩʧʦʣʫʢ 
ʩʚʠʥʮʶ ʙʫʣʘ ʚʠʷʚʣʝʥʘ ʚ ʣʠʩʪʢʘʭ ʨʦʩʣʠʥ (2,589 ʤʛ / ʢʛ ï ʚ ʧʝʨʰʦʤʫ ʨʘʡʦʥʽ 
ʜʦʩʣʽʜʞʝʥʴ, 0,496 ʤʛ / ʢʛ ï ʚʽʜʧʦʚʽʜʥʦ ʫ ʜʨʫʛʦʤʫ), ʮʠʥʢʫ ʽ ʤʽʜʽ ï ʚ ʧʣʦʜʘʭ, ʢʘʜʤʽʶ ʪʘ 
ʟʘʣʽʟʘ ï ʚ ʢʦʨʝʥʷʭ, ʘ ʥʘʡʤʝʥʰʘ: ʩʚʠʥʮʶ ï ʚ ʧʣʦʜʘʭ, ʢʘʜʤʽʶ, ʮʠʥʢʫ, ʤʽʜʽ ʪʘ ʟʘʣʽʟʘ ï ʚ 
ʩʫʮʚʽʪʪʷʭ ʧʦʜʦʨʦʞʥʠʢʘ. ʊʘʢ, ʚ ʨʦʩʣʠʥʥʽʡ ʩʠʨʦʚʠʥʽ, ʟʽʙʨʘʥʦʤʫ ʧʦʙʣʠʟʫ ɹʦʨʱʘʛʽʚʢʠ 
ʚʤʽʩʪ ʩʧʦʣʫʢ ʩʚʠʥʮʶ ʚ ʣʠʩʪʢʘʭ ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʨʝʥʷʤʠ ʨʦʩʣʠʥ ʙʫʣʦ ʚʠʱʝ ʚ 1,28 ʨʘʟʠ, 
ʩʫʮʚʽʪʪʷʤʠ ï ʚ 1,65 ʨʘʟʠ, ʽ ʧʣʦʜʘʤʠ ï 1,9 ʨʘʟʠ. 

ɿ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʴ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʢʠ. 
1. ʋ ʟʦʥʽ ʩʠʣʴʥʦʛʦ ʘʥʪʨʦʧʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ (ɹʦʨʱʘʛʽʚʢʘ), ʧʦʨʽʚʥʷʥʦ ʟ ʫʤʦʚʥʦ 

ʝʢʦʣʦʛʽʯʥʦ ʯʠʩʪʦʶ (ʇʠʨʦʛʦʚʦ) ʤʽʩʪʠʪʴʩʷ ʙʽʣʴʰʝ ʩʧʦʣʫʢ ʩʚʠʥʮʶ ʽ ʢʘʜʤʽʶ: ʫ ˇʨʫʥʪʽ ï 
ʚ 2,2 ʽ 2,4 ʨʘʟʠ, ʚ ʨʦʩʣʠʥʘʭ ï ʚ 5,2 ʽ 1,9 ʨʘʟʠ. 
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3. ɽʣʝʤʝʥʪʥʠʡ ʩʢʣʘʜ ʨʦʩʣʠʥʠ ʧʦʜʦʨʦʞʥʠʢʘ ʟʘʣʝʞʥʦ ʚʽʜ ʯʘʩʪʠʥʠ ʨʦʩʣʠʥ, ʱʦ 

ʟʘʛʦʪʦʚʣʷʶʪʴ, ʽ ʨʽʚʥʷ ʟʘʙʨʫʜʥʝʥʥʷ ʙʽʦʪʦʧʫ. 

ʈʦʩʣʠʥʥʘ 

ʩʠʨʦʚʠʥʘ 

ʈʘʡʦʥ 

ʜʦʩʣʽʜʞʝʥʴ 

ɺʤʽʩʪ ʝʣʝʤʝʥʪʽʚ, ʤʛ/ʢʛ 

Pb Cd Zn Cu Fe 

ʂʦʨʽʥʥʷ 
I 2,016 0,352 3,312 16,576 756,865 

II  0,354 0,154 2,665 16,421 598,314 

ʃʠʩʪʢʠ 
I 2,589 0,219 3,450 17,344 501,140 

II  0,496 0,078 2,775 18,107 318,56 

ʉʫʮʚʽʪʪʷ 
I  1,567 0,181 1,452 10,744 76,139 

II  0,275 0,026 0,764 9.688 65,234 

ʇʣʦʜʠ 
I  1,358 0,242 6,154 29,154 81,455 

II  0,163 0,119 5,787 29,356 77,238 

ɻɼʂ 0,5 0,1 50,0 - - 

2. ʈʦʩʣʠʥʠ ʧʦʜʦʨʦʞʥʠʢʘ ʚʦʣʦʜʽʶʪʴ ʚʠʩʦʢʦʶ ʟʜʘʪʥʽʩʪʶ ʘʢʫʤʫʣʶʚʘʪʠ ʧʝʚʥʽ 
ʧʦʣʶʪʘʥʪʠ (ʢʘʜʤʽʡ, ʤʽʜʴ ʽ ʮʠʥʢ), ʱʦ ʜʦʟʚʦʣʷʻ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʘʥʠʡ ʚʠʜ ʨʦʩʣʠʥ ʚ 
ʷʢʦʩʪʽ ʤʘʨʢʝʨʘ-ʽʥʜʠʢʘʪʦʨʘ ʨʽʚʥʷ ˇʨʫʥʪʦʚʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ʪʝʨʠʪʦʨʽʾ ʥʘʟʚʘʥʠʤʠ 
ʭʽʤʽʯʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ. 

3. ʅʝʟʘʣʝʞʥʦ ʚʽʜ ʨʽʚʥʷ ʘʥʪʨʦʧʥʦʾ ʟʘʙʨʫʜʥʝʥʦʩʪʽ ʙʽʦʪʦʧʫ ʥʘʡʙʽʣʴʰʘ 
ʢʦʥʮʝʥʪʨʘʮʽʷ ʩʧʦʣʫʢ ʩʚʠʥʮʶ ʚʽʜʟʥʘʯʘʣʘʩʷ ʚ ʣʠʩʪʢʘʭ ʜʦʩʣʽʜʥʠʭ ʨʦʩʣʠʥ, ʮʠʥʢʫ ʽ ʤʽʜʽ ï 
ʚ ʧʣʦʜʘʭ, ʢʘʜʤʽʶ ʪʘ ʟʘʣʽʟʘ ï ʚ ʢʦʨʝʥʷʭ, ʘ ʥʘʡʤʝʥʰʘ: ʩʚʠʥʮʶ ï ʚ ʧʣʦʜʘʭ, ʢʘʜʤʽʶ, 
ʮʠʥʢʫ, ʤʽʜʽ ʪʘ ʟʘʣʽʟʘ ï ʚ ʩʫʮʚʽʪʪʷʭ ʧʦʜʦʨʦʞʥʠʢʘ. 
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ɽʥʝʨʛʝʪʠʯʥʫ ʧʨʦʙʣʝʤʫ, ʷʢʘ ʚʠʥʠʢʣʘ ʥʘ ʜʘʥʠʡ ʯʘʩ, ʤʦʞʣʠʚʦ ʚʠʨʽʰʠʪʠ ʟʘ 
ʨʘʭʫʥʦʢ ʚʽʜʥʦʚʣʶʚʘʣʴʥʠʭ ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ, ʱʦ ʥʘ ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ ʻ ʘʢʪʫʘʣʴʥʠʤ 
ʟʘʚʜʘʥʥʷʤ ʧʘʣʠʚʥʦ-ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʋʢʨʘʾʥʠ. ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʮʽʻʾ ʧʨʦʙʣʝʤʠ 
ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʙʽʦʤʘʩʫ, ʷʢʫ ʩʪʚʦʨʶʶʪʴ ʨʦʩʣʠʥʠ, ʱʦ çʢʦʥʩʝʨʚʫʶʪʴè 
ʩʦʥʷʯʥʫ ʝʥʝʨʛʽʶ ʚ ʪʦʤʫ ʚʠʛʣʷʜʽ, ʚ ʷʢʦʤʫ ʾʾ ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʣʶʜʠʥʘ. 
ɿʘʣʫʯʝʥʥʷ ʙʽʦʤʘʩʠ, ʩʧʝʮʽʘʣʴʥʦ ʚʠʨʦʱʝʥʦʾ ʥʘ ʟʝʤʣʷʭ, ʱʦ ʟʘʨʘʟ ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ, 
ʘʙʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʥʝ ʝʬʝʢʪʠʚʥʦ ʧʨʠʚʝʜʝ ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʯʘʩʪʢʠ ʙʽʦʧʘʣʠʚʘ ʚ 
ʝʥʝʨʛʝʪʠʯʥʦʤʫ ʙʘʣʘʥʩʽ ʢʨʘʾʥʠ ʜʦ 20 ï 25%. ɼʣʷ ʋʢʨʘʾʥʠ ʟ ʾʾ ʚʝʣʠʢʠʤ ʧʦʪʝʥʮʽʘʣʦʤ 
ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʟʝʤʝʣʴ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʻ ʦʨʛʘʥʽʟʘʮʽʷ ʩʧʝʮʽʘʣʴʥʠʭ 
ʝʥʝʨʛʝʪʠʯʥʠʭ ʧʣʘʥʪʘʮʽʡ ʰʚʠʜʢʦʛʦ ʦʙʦʨʦʪʫ (ʚʝʨʙʘ, ʪʦʧʦʣʷ, ʤʽʩʢʘʥʪʫʩ).. ʆʩʦʙʣʠʚʝ 
ʤʽʩʮʝ ʚ ʮʴʦʤʫ ʩʧʠʩʢʫ ʟʘʡʤʘʶʪʴ ʪʨʘʚô̫ ʥʠʩʪʽ ʝʥʝʨʛʝʪʠʯʥʽ ʨʦʩʣʠʥʠ ʩʝʨʝʜ ʥʠʭ ʦʜʥʝ ʟ 
ʧʝʨʰʠʭ ʤʽʩʮʴ ʟʘʡʤʘʻ ʽʥʪʨʦʜʫʢʦʚʘʥʘ ʨʦʩʣʠʥʘ ʤʽʩʢʘʥʪʫʩ ʘʙʦ çʩʣʦʥʦʚʘ ʪʨʘʚʘè, ʱʦ 
ʥʘʣʝʞʠʪʴ ʜʦ ʚʽʜʜʽʣʫ ʧʦʢʨʠʪʦʥʘʩʽʥʥʠʭ (Angispermal), ʢʣʘʩʫ ʦʜʥʦʜʦʣʴʥʽ 
(Monocatyledoneace), ʨʦʜʠʥʠ ʟʣʘʢʦʚʽ (Gramineae), ʨʦʜʫ (Anderssons). ʈʽʜ ʥʘʣʽʯʫʻ 
ʙʽʣʴʰ ʷʢ 20 ʚʠʜʽʚ, ʥʘʡʧʦʰʠʨʝʥʽʰʽ ʟ ʥʠʭ ʻ 12 ʚʠʜʽʚ, ʚ ʥʘʰʽʡ ʨʦʙʦʪʽ ʚʠʚʯʘʣʠ ʜʚʘ ʚʠʜʠ 
M. sacchariflorus (Maxim.) Hack., M. sinensis Anderss. [1]. ʇʨʠʨʦʜʥʠʡ ʘʨʝʘʣ 
ʧʦʰʠʨʝʥʥʷ ʤʽʩʢʘʥʪʫʩʫ ï ʪʨʦʧʽʯʥʘ ʩʫʙʪʨʦʧʽʯʥʘ ʪʘ ʧʦʤʽʨʥʘ ʟʦʥʘ ɸʟʽʾ, ɸʬʨʠʢʠ ʪʘ 
ɸʚʩʪʨʘʣʽʾ. ʎʝ ʙʘʛʘʪʦʨʽʯʥʘ ʪʨʘʚô̫ ʥʠʩʪʘ ʨʦʩʣʠʥʘ, ʷʢʘ ʜʘʻ ʚʠʩʦʢʽ ʧʨʠʨʦʩʪʠ ʩʫʭʦʾ 
ʨʝʯʦʚʠʥʠ ʟ ʦʜʠʥʠʮʽ ʧʣʦʱʽ ʽ ʤʦʞʝ ʢʫʣʴʪʠʚʫʚʘʪʠʩʷ ʥʘ ʟʝʤʣʷʭ ʟ ʚʠʩʦʢʠʤ ʨʦʟʤʽʱʝʥʥʷʤ 
ʧʽʜʛʨʫʥʪʦʚʠʭ ʚʦʜ, ʜʝ ʽʥʰʽ ʨʦʩʣʠʥʠ ʥʝ ʨʦʩʪʫʪʴ. ʉʠʨʦʚʠʥʘ, ʱʦ ʚʠʨʦʩʣʘ, 
ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʪʚʝʨʜʦʛʦ ʚʠʜʫ ʧʘʣʠʚʘ (ʧʝʣʣʻʪʠ, ʛʨʘʥʫʣʠ ʪʘ 
ʽʥʰʝ). ʈʦʩʣʠʥʠ ʤʽʩʪʷʪʴ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʮʝʣʶʣʦʟʠ (ʚʽʜ 40 ʜʦ 70%) ʪʘ ʣʽʛʥʽʥʫ, ʱʦ 
ʜʦʟʚʦʣʷʻ ʡʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ, ʷʢ ʮʽʥʥʫ ʩʠʨʦʚʠʥʫ ʚ ʮʝʣʶʣʦʟʥʦ-ʧʘʧʝʨʦʚʽʡ 
ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʩʽʣʴʩʴʢʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ ʪʘ ʫ ʚʠʨʦʙʥʠʮʪʚʽ ʙʫʜʽʚʝʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. 
ʂʨʽʤ ʪʦʛʦ ʤʽʩʢʘʥʪʫʩ ʤʘʻ ʧʦʟʠʪʠʚʥʠʡ ʝʥʝʨʛʝʪʠʯʥʠʡ ʙʘʣʘʥʩ ʽ ʱʦʜʦ ʛʫʤʫʩʫ, ʦʩʢʽʣʴʢʠ 
ʧʽʩʣʷ ʯʦʪʠʨʴʦʭ ʨʦʢʽʚ ʚʠʨʦʱʫʚʘʥʥʷ ʥʘ ʧʣʘʥʪʘʮʽʾ ʥʘʢʦʧʠʯʫʻʪʴʩʷ ʜʦ 20 ʪʦʥʥ ʧʽʜʟʝʤʥʦʾ 
ʙʽʦʤʘʩʠ ʥʘ ʛʝʢʪʘʨʽ, ʱʦ ʚ ʧʝʨʝʨʘʭʫʥʢʫ ʝʢʚʽʚʘʣʝʥʪʥʘ 9 ʪ/ʛʘ ʚʫʛʣʝʮʶ [2].  

ʐʠʨʦʢʦʤʘʩʰʪʘʙʥʝ ʚʠʨʦʱʫʚʘʥʥʷ ʙʽʦʝʥʝʨʛʝʪʠʯʥʠʭ ʢʫʣʴʪʫʨ ʧʦʪʨʝʙʫʻ ʚʝʣʠʢʫ 
ʢʽʣʴʢʽʩʪʴ ʧʦʩʽʚʥʦʛʦ ʪʘ ʩʘʜʠʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ɼʣʷ ʦʪʨʠʤʘʥʥʷ ʥʘʩʽʥʥʷ ʤʽʩʢʘʥʪʫʩʫ ʚ 
ʃʽʩʦʩʪʝʧʦʚʽʡ ʟʦʥʽ ʋʢʨʘʾʥʠ ʥʝ ʚʠʩʪʘʯʘʻ ʜʦʚʞʠʥʠ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ, ʪʝʤʧʝʨʘʪʫʨʠ 
ʪʘ ʚʦʣʦʛʠ, ʪʦʤʫ ʤʽʩʢʘʥʪʫʩ ʢʨʘʱʝ ʨʦʟʤʥʦʞʫʚʘʪʠ ʚʝʛʝʪʘʪʠʚʥʦ. ɺʽʜʦʤʽ ʪʨʠ ʩʧʦʩʦʙʠ 
ʚʝʛʝʪʘʪʠʚʥʦʛʦ ʨʦʟʤʥʦʞʝʥʥʷ:  
ï ʩʘʜʞʘʥʮʷʤʠ, ʦʪʨʠʤʘʥʠʤʠ ʚ ʢʫʣʴʪʫʨʽ in vitro; 
ï ʧʦʜʽʣʦʤ ʢʦʨʝʥʝʚʠʱ; 
ï ʋʢʦʨʽʥʝʥʥʷʤ ʤʽʞʚʫʟʣʽʚ. 
ʇʝʨʰʠʡ ʩʧʦʩʽʙ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʩʚʦʶ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ, ʤʘʻ ʜʚʽ ʩʫʪʪʻʚʠʭ ʚʘʜʠ: 

ʚʠʩʦʢʘ ʚʘʨʪʽʩʪʴ ʩʘʜʠʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʪʘ ʥʠʟʴʢʠʡ ʧʨʦʮʝʥʪ ʧʝʨʝʟʠʤʽʚʣʽ ʨʦʩʣʠʥ ʧʝʨʰʦʾ 
ʟʠʤʠ. ɼʨʫʛʠʡ ʥʘʡʙʽʣʴʰ ʧʨʠʜʘʪʥʠʡ ʜʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʫʤʦʚʘʭ ʋʢʨʘʾʥʠ. ɿʘ ʪʨʝʪʴʦʛʦ 
ʩʧʦʩʦʙʫ ʤʦʣʦʜʽ ʨʦʩʣʠʥʠ ʪʝʞ ʥʝ ʚʠʪʨʠʤʫʶʪʴ ʧʝʨʰʦʾ ʟʠʤʠ. 

ʑʦʙ ʦʪʨʠʤʘʪʠ ʚʠʩʦʢʦʷʢʽʩʥʠʡ ʩʘʜʠʚʥʠʡ ʤʘʪʝʨʽʘʣ ʥʝʦʙʭʽʜʥʦ ʧʨʦʚʦʜʠʪʠ ʨʦʙʦʪʫ ʟ 
ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʩʧʦʩʦʙʽʚ ʪʘ ʪʝʭʥʦʣʦʛʽʡ ʡʦʛʦ ʚʠʨʦʱʫʚʘʥʥʷ. ʊʘʢ ʦʜʥʠʤ ʽʟ ʤʝʪʦʜʽʚ 
ʧʽʜʚʠʱʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʫ ʨʦʟʤʥʦʞʝʥʥʷ ʻ ʚʠʨʦʱʫʚʘʥʥʷ ʩʘʜʠʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ 
ʤʽʩʢʘʥʪʫʩʫ ʚ ʫʤʦʚʘʭ ʢʨʘʧʝʣʴʥʦʛʦ ʟʨʦʰʝʥʥʷ. ʄʽʩʢʘʥʪʫʩ, ʷʢ ʨʦʩʣʠʥʘ ʪʠʧʫ ʉ4, 
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ʦʱʘʜʣʠʚʦ ʚʠʢʦʨʠʩʪʦʚʫʻ ʚʦʜʫ. ʅʘ ʧʨʦʜʫʢʫʚʘʥʥʷ 1 ʢʛ ʩʫʭʦʾ ʤʘʩʠ ʧʦʪʨʝʙʫʻ 250 ï 300 
ʣʽʪʨʽʚ ʚʦʜʠ. ɼʣʷ ʫʩʧʽʰʥʦʛʦ ʨʦʟʚʠʪʢʫ ʨʦʩʣʠʥ ʥʝʦʙʭʽʜʥʘ ʨʽʯʥʘ ʢʽʣʴʢʽʩʪʴ ʦʧʘʜʽʚ ʥʘ ʨʽʚʥʽ 
600 ï 700 ʤʤ. ʋʤʘʥʩʴʢʘ ɼʉʉ ʨʦʟʤʽʱʝʥʘ ʚ ʟʦʥʽ ʥʝʩʪʽʡʢʦʛʦ ʟʚʦʣʦʞʝʥʥʷ ʜʝ 
ʩʝʨʝʜʥʴʦʨʽʯʥʘ ʥʦʨʤʘ ʦʧʘʜʽʚ ʩʪʘʥʦʚʠʪʴ 470 ï 490 ʤʤ, ʘ ʟʘ ʧʝʨʽʦʜ ʝʬʝʢʪʠʚʥʠʭ 
ʪʝʤʧʝʨʘʪʫʨ ʚʠʧʘʜʘʻ 300 ï 310 ʤʤ. ʊʦʤʫ, ʟʘ ʽʥʪʝʥʩʠʚʥʦʛʦ ʨʦʟʤʥʦʞʝʥʥʷ ʤʽʩʢʘʥʪʫʩʫ 
ʥʝʦʙʭʽʜʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʢʨʘʧʝʣʴʥʝ ʟʨʦʰʝʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʦʛʦ ʝʢʦʥʦʤʥʦ 
ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚʦʜʘ, ʜʦʩʷʛʘʻʪʴʩʷ ʧʽʜʪʨʠʤʘʥʥʷ ʦʧʪʠʤʘʣʴʥʦʾ ʚʦʣʦʛʦʩʪʽ ˇʨʫʥʪʫ ʫ 
ʤʝʞʘʭ 60 ï 80% ʅɺ, ʟʙʽʣʴʰʫʻʪʴʩʷ ʢʽʣʴʢʽʩʪʴ ʪʘ ʷʢʽʩʪʴ ʩʘʜʠʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ [3, 4]. 
ɽʢʦʥʦʤʠʪʠ ʚʦʜʫ ʪʘ ʧʽʜʪʨʠʤʫʚʘʪʠ ʦʧʪʠʤʘʣʴʥʫ ʚʦʣʦʛʽʩʪʴ ʛʨʫʥʪʫ çʜʦʧʦʤʦʛʘʻè ʩʦʨʙʝʥʪ 
ʤʘʢʩʠʤʘʨʠʥ, ʧʦʣʽʤʝʨʥʠʡ ʚʦʜʦʫʪʨʠʤʫʶʯʠʡ ʤʘʪʝʨʽʘʣ, ʷʢʠʡ ʟ ʣʝʛʢʽʩʪʶ ʫʪʨʠʤʫʻ 
ʥʘʜʣʠʰʢʦʚʫ ʚʦʣʦʛʫ ʧʽʜ ʯʘʩ ʧʦʣʠʚʫ ʪʘ ʚʽʜʜʘʻ ʾʾ ʨʦʩʣʠʥʽ ʫ ʤʽʞ ʧʦʣʠʚʥʠʡ ʧʝʨʽʦʜ. 

ʇʦʣʴʦʚʽ ʜʦʩʣʽʜʠ ʧʨʦʚʝʜʝʥʦ ʥʘ ʽʟʦʣʷʪʦʨʥʦʤʫ ʧʦʣʽ ʋʤʘʥʩʴʢʦʾ ɼʉʉ ɯɹʂʽʎɹ 
ʅɸɸʅ ʚʧʨʦʜʦʚʞ 2013ï2015 ʨʨ. ʧʣʦʱʘ ʜʽʣʷʥʢʠ ʩʪʘʥʦʚʠʣʘ 30 ʤ2, ʦʙʣʽʢʦʚʦʾ 25 ʤ2.  

ʉʭʝʤʘ ʜʦʩʣʽʜʫ: 
ɺʘʨʽʘʥʪ 1 ï ʚʠʨʦʱʫʚʘʥʥʷ ʤʽʩʢʘʥʪʫʩʫ ʙʝʟ ʧʦʣʠʚʫ ʽ ʚʥʝʩʝʥʥʷ ʤʘʢʩʠʤʘʨʠʥʫ 

(ʢʦʥʪʨʦʣʴ). 
ɺʘʨʽʘʥʪ 2 ï ʚʠʨʦʱʫʚʘʥʥʷ ʤʽʩʢʘʥʪʫʩʫ ʙʝʟ ʧʦʣʠʚʫ, ʚʥʝʩʝʥʥʷ 1ʛ ʤʘʢʩʠʤʘʨʠʥʫ ʧʽʜ 

ʢʦʞʥʫ ʨʦʩʣʠʥʫ ʧʨʠ ʚʠʩʘʜʮʽ ʨʦʟʩʘʜʠ.  
ɺʘʨʽʘʥʪ 3 ï ʚʠʨʦʱʫʚʘʥʥʷ ʤʽʩʢʘʥʪʫʩʫ ʟʘ ʢʨʘʧʝʣʴʥʦʛʦ ʟʨʦʰʝʥʥʷ, ʙʝʟ ʚʥʝʩʝʥʥʷ 

ʤʘʢʩʠʤʘʨʠʥʫ.  
ɺʘʨʽʘʥʪ 4 ï ʚʠʨʦʱʫʚʘʥʥʷ ʤʽʩʢʘʥʪʫʩʫ ʟʘ ʢʨʘʧʝʣʴʥʦʛʦ ʟʨʦʰʝʥʥʷ, ʚʥʝʩʝʥʥʷ 1ʛ 

ʤʘʢʩʠʤʘʨʠʥʫ ʧʨʠ ʚʠʩʘʜʮʽ ʨʦʟʩʘʜʠ. 
ʄʘʢʩʠʤʘʨʠʥ ï ʚʥʦʩʠʣʠ 1 ʛʨʘʤ ʛʨʘʥʫʣ ʟʘ ʧʦʩʘʜʢʠ ʨʦʟʩʘʜʠ ʧʽʜ ʢʦʞʥʫ ʨʦʩʣʠʥʫ.  
ɺʠʭʽʜʥʠʤ ʤʘʪʝʨʽʘʣʦʤ ʜʣʷ ʜʦʩʣʽʜʞʝʥʴ ʩʣʫʛʫʚʘʣʠ: 

ï M. sacchariflorus ï ʤʽʩʢʘʥʪʫʩ ʮʫʢʨʦʢʚʽʪʢʦʚʠʡ. ʋ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʪʝʪʨʘʧʣʦʾʜ 

ʟ 76 ʭʨʦʤʦʩʦʤʘʤʠ. ɺʠʜ ʟʘʚʚʠʰʢʠ 2,5ï3,0 ʤ, ʷʢʠʡ ʰʚʠʜʢʦ ʢʦʣʦʥʽʟʫʻ ˇʨʫʥʪʦʚʠʡ 

ʧʨʦʩʪʽʨ, ʫʪʚʦʨʶʶʯʠ ʩʫʮʽʣʴʥʽ ʧʣʘʥʪʘʮʽʾ.  

ï M. sinensis ï ʤʽʩʢʘʥʪʫʩ ʢʠʪʘʡʩʴʢʠʡ. ʇʦʧʫʣʷʮʽʾ ʘʥʽʟʦʧʣʦʾʜʥʽ, ʢʽʣʴʢʽʩʪʴ ʭʨʦʤʦʩʦʤ 

ʚʘʨʽʶʻ ʚʽʜ 35 ʜʦ 57, ʥʘʡʯʘʩʪʽʰʝ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʜʠʧʣʦʾʜʥʽ ʨʦʩʣʠʥʠ ʟ 38 

ʭʨʦʤʦʩʦʤʘʤʠ. ʈʦʩʣʠʥʠ ʟʘʚʚʠʰʢʠ 2.0ï3,5 ʤ, ʧʦʚʽʣʴʥʦ ʟʘʡʤʘʻ ˇʨʫʥʪʦʚʫ ʧʣʦʱʫ, 

ʫʪʚʦʨʶʶʯʠ ʢʫʧʠʥʠ ʟ ʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ ʧʘʛʦʥʽʚ [1].  
ɸʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʴ ʧʦʢʘʟʘʚ ʱʦ ʜʠʥʘʤʽʢʘ ʨʦʩʪʫ ʧʘʛʦʥʘ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʚʠʜʫ ʤʽʩʢʘʥʪʫʩʫ ʽ ʚʦʣʦʛʦʟʘʙʝʟʧʝʯʝʥʥʷ. ʋ ʚʝʩʥʷʥʠʡ ʧʝʨʽʦʜ, ʟʘ ʜʦʩʪʘʪʥʴʦʾ ʢʽʣʴʢʦʩʪʽ 
ʚʦʣʦʛʠ ʚ ˇʨʫʥʪʽ, ʨʦʩʣʠʥʠ ʤʽʩʢʘʥʪʫʩʫ ʚʽʜʨʦʩʪʘʣʠ ʨʽʚʥʦʤʽʨʥʦ ʫ ʚʩʽʭ ʚʘʨʽʘʥʪʘʭ. ɺ ʣʠʧʥʽ 
ʽ ʚ ʧʦʜʘʣʴʰʠʭ ʤʽʩʷʮʷʭ ʟʘ ʥʝʩʪʘʯʽ ʚʦʣʦʛʠ ʚ ʛʨʫʥʪʽ ʨʦʩʣʠʥʠ ʥʘ ʧʦʣʠʚʽ ʤʘʣʠ ʢʨʘʱʠʡ 
ʚʠʛʣʷʜ (ʪʘʙʣ.1). 

1. ʇʣʦʱʘ ʘʩʠʤʽʣʷʮʽʡʥʦʾ ʧʦʚʝʨʭʥʽ ʤʽʩʢʘʥʪʫʩʫ ʩʪʘʥʦʤ ʥʘ ʩʝʨʧʝʥʴ ʤʽʩʷʮʴ  
(2013 ï 2015ʨʨ). 

ɺʘʨʽʘʥʪ ʚʠʨʦʱʫʚʘʥʥʷ 

ʇʣʦʱʘ ʣʠʩʪʢʦʚʦʾ ʧʦʚʝʨʭʥʽ, ʩʤ2 

M. sintnsis M. sacchfriflorus 

ʅʘ ʦʜʥʦʤʫ ʧʘʛʦʥʽ ʅʘ ʚʩʽʡ ʨʦʩʣʠʥʽ ʅʘ ʦʜʥʦʤʫ ʧʘʛʦʥʽ ʅʘ ʚʩʽʡ ʨʦʩʣʠʥʽ 

ɹʝʟ ʧʦʣʠʚʫ, ʢʦʥʪʨʦʣʴ 294,7 12200,6 325,9 11895,4 

ɹʝʟ ʧʦʣʠʚʫ + 1ʛ 
ʤʘʢʩʠʤʘʨʠʥʫ 

297,5 13357,8 327,1 12069,9 

ʂʨʘʧʝʣʴʥʠʡ ʧʦʣʠʚ 354,1 23087,7 432,9 21688,3 

ʂʨʘʧʝʣʴʥʠʡ ʧʦʣʠʚ + 1 ʛ 
ʤʘʢʩʠʤʘʨʠʥʫ 

365,3 24255,9 434,2 22057,4 

ʅɯʈ0,05 ʜʣʷ ʦʜʥʦʛʦ ʧʘʛʦʥʘ 17,8 

ʊʘʢ, ʫ ʤʽʩʢʘʥʪʫʩʫ ʢʠʪʘʡʩʴʢʦʛʦ ʢʽʣʴʢʽʩʪʴ ʧʘʛʦʥʽʚ ʫ ʢʫʱʽ ʟʙʽʣʴʰʫʚʘʣʘʩʴ ʚʽʜ 40,6 
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ʰʪ. (ʙʝʟ ʟʨʦʰʝʥʥʷ) ʜʦ 68,2 ʰʪ. ʫ ʚʘʨʽʘʥʪʽ ʟʽ ʟʨʦʰʝʥʥʷʤ ʽ ʚʥʝʩʝʥʥʷʤ 1ʛ ʤʘʢʩʠʤʘʨʠʥʫ 
ʪʘ 38,1 ʽ 56,8 ʰʪ. ʫ ʤʽʩʢʘʥʪʫʩʫ ʮʫʢʨʦʢʚʽʪʢʦʚʦʛʦ ï ʚʽʜʧʦʚʽʜʥʦ. ɺʠʩʦʪʘ ʨʦʩʣʠʥ 
ʟʙʽʣʴʰʠʣʘʩʴ ʥʘ 27,6 ï 42,9 ʩʤ, ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʠʜʫ ʤʽʩʢʘʥʪʫʩʫ. ʂʽʣʴʢʽʩʪʴ ʣʠʩʪʢʽʚ ʥʘ 
ʨʦʩʣʠʥʽ ʙʽʣʴʰʝ ʟʘʣʝʞʠʪʴ ʚʽʜ ʪʝʨʤʽʥʫ ʚʠʨʦʱʫʚʘʥʥʷ, ʥʽʞ ʚʽʜ ʚʦʣʦʛʦʩʪʽ ˇʨʫʥʪʫ. 

ɿʘ ʜʦʩʪʘʪʥʴʦʾ ʚʦʣʦʛʦʩʪʽ ʛʨʫʥʪʫ (60ï70% ʅɺ) ʚʤʽʩʪ ʟʘʛʘʣʴʥʦʾ ʚʦʜʠ ʚ ʣʠʩʪʢʘʭ 
ʚʠʱʠʡ ʥʽʞ ʫ ʨʦʩʣʠʥ, ʚʠʨʦʱʝʥʠʭ ʧʨʠ ʥʝʜʦʩʪʘʪʥʴʦʤʫ ʟʘʙʝʟʧʝʯʝʥʥʽ ʚʦʣʦʛʦʶ [5, 6]. 
ʈʦʩʣʠʥʠ ʚ ʧʝʨʽʦʜ ʽʥʪʝʥʩʠʚʥʦʛʦ ʨʦʩʪʫ ʫ ʚʘʨʽʘʥʪʽ ʙʝʟ ʟʨʦʰʝʥʥʷ ʤʘʣʠ ʚʤʽʩʪ ʟʘʛʘʣʴʥʦʾ 
ʚʦʣʦʛʦʩʪʽ 70,3%, ʟʘ ʚʥʝʩʝʥʥʷ 1ʛ ʤʘʢʩʠʤʘʨʠʥʫ ï 70,7%, ʟʘ ʢʨʘʧʝʣʴʥʦʛʦ ʟʨʦʰʝʥʥʷ ï 
71,4%, ʟʘ ʟʨʦʰʝʥʥʷ ʽ ʚʥʝʩʝʥʥʷ ʤʘʢʩʠʤʘʨʠʥʫ ï 71,8%. ɿʘ ʜʝʬʽʮʠʪʫ ˇʨʫʥʪʦʚʦʾ ʚʦʣʦʛʠ ʚ 
ʨʦʩʣʠʥʘʭ ʟʙʽʣʴʰʫʻʪʴʩʷ ʢʽʣʴʢʽʩʪʴ ʟʚô̫ ʟʘʥʦʾ ʚʦʜʠ ʽ ʟʤʝʥʰʫʻʪʴʩʷ ʚʽʣʴʥʦʾ. ɿʘ 
ʚʠʨʦʱʫʚʘʥʥʷ ʤʽʩʢʘʥʪʫʩʫ ʙʝʟ ʧʦʣʠʚʫ ʚʤʽʩʪ ʚʽʣʴʥʦʾ ʚʦʜʠ ʩʪʘʥʦʚʠʚ 45,3%, ʟʚô̫ ʟʘʥʦʾ ï 
25,1%. ʇʨʠ ʚʥʝʩʝʥʥʽ ʤʘʢʩʠʤʘʨʠʥʫ ʚʽʣʴʥʦʾ ʚʦʜʠ ʙʫʣʦ 45,8%, ʟʚô̫ ʟʘʥʦʾ ï 24,8%. 
ʇʽʜʪʨʠʤʘʥʥʷ ʚʦʣʦʛʦʩʪʽ ʛʨʫʥʪʫ ʚ ʤʝʞʘʭ 60% ʅɺ ʟʘʙʝʟʧʝʯʫʚʘʣʦ ʚʤʽʩʪ ʚʽʣʴʥʦʾ ʪʘ 
ʟʚô̫ ʟʘʥʦʾ ʚʦʜʠ 46,2 ʪʘ 25,2%. ɿʘ ʟʨʦʰʝʥʥʷ ʽ ʚʥʝʩʝʥʥʽ ʤʘʢʩʠʤʘʨʠʥʫ ʚʤʽʩʪ ʚʽʣʴʥʦʾ ʚʦʜʠ 
ʩʪʘʥʦʚʠʚ 46,7%, ʟʚô̫ ʟʘʥʦʾ ï 25,1%. 

ɿʘʙʝʟʧʝʯʝʥʥʷ ʨʦʩʣʠʥ ʤʽʩʢʘʥʪʫʩʫ ʚʦʣʦʛʦʶ ʤʘʻ ʜʫʞʝ ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʜʣʷ 
ʧʽʜʚʠʱʝʥʥʷ ʬʦʪʦʩʠʥʪʝʪʠʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʨʦʩʣʠʥ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʘʢʪʠʚʘʮʽʶ ʧʨʦʮʝʩʽʚ 
ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʽ ʟʙʽʣʴʰʝʥʥʷ ʣʠʩʪʢʦʚʦʾ ʧʦʚʝʨʭʥʽ. ɺʽʜ ʚʝʣʠʯʠʥʠ ʧʣʦʱʽ ʣʠʩʪʢʦʚʦʛʦ 
ʘʧʘʨʘʪʫ ʟʘʣʝʞʠʪʴ ʧʦʛʣʠʥʘʥʥʷ ʨʦʩʣʠʥʦʶ ʩʦʥʷʯʥʦʾ ʝʥʝʨʛʽʾ, ʱʦ ʻ ʛʦʣʦʚʥʦʶ ʫʤʦʚʦʶ 
ʦʪʨʠʤʘʥʥʷ ʚʠʩʦʢʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʨʦʩʣʠʥ. 

ʉʪʘʥʦʤ ʥʘ ʩʝʨʧʝʥʴ ʤʽʩʷʮʴ, ʷʢ ʚʠʧʣʠʚʘʻ ʟ ʪʘʙʣʠʮʽ 1, ʧʣʦʱʘ ʣʠʩʪʦʚʦʾ ʧʦʚʝʨʭʥʽ 
ʦʜʥʦʛʦ ʧʘʛʦʥʘ ʪʘ ʚʩʽʻʾ ʨʦʩʣʠʥʠ ʙʫʣʘ ʚʠʱʘ ʥʘ ʚʘʨʽʘʥʪʘʭ ʟ ʧʦʣʠʚʦʤ, ʷʢ ʄ. sinensis ʪʘʢ ʽ 
ʄ. sacchariflorus. ʄʝʥʰʘ ʣʠʩʪʦʚʘ ʧʦʚʝʨʭʥʷ ʦʜʥʦʛʦ ʧʘʛʦʥʘ ʄ. sinensis 294,7 ʩʤ2 ʧʨʦʪʠ 
325,9 ʩʤ2 ʄ. sacchariflorus ʢʦʤʧʝʥʩʦʚʘʥʘ ʙʽʣʴʰʦʶ ʧʦʚʝʨʭʥʝʶ ʫʩʽʻʾ ʨʦʩʣʠʥʠ ʟʘʚʜʷʢʠ 
ʙʽʣʴʰʽʡ ʢʽʣʴʢʦʩʪʽ ʧʘʛʦʥʽʚ, ʷʢ ʫ ʢʦʥʪʨʦʣʴʥʦʤʫ ʚʘʨʽʘʥʪʽ, ʪʘʢ ʽ ʫ ʽʥʰʠʭ.  

ʂʽʣʴʢʽʩʪʴ ʭʣʦʨʦʬʽʣʫ ʚʘʨʽʶʚʘʣʘ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʘʨʽʘʥʪʫ ʪʘ ʧʝʨʽʦʜʫ ʚʝʛʝʪʘʮʽʾ. 
ʅʘʡʚʠʱʽ ʧʦʢʘʟʥʠʢʠ ʙʫʣʠ ʦʪʨʠʤʘʥʽ ʧʨʠ ʚʠʟʥʘʯʝʥʽ 19 ʩʝʨʧʥʷ: 2,47% ʥʘ ʢʦʥʪʨʦʣʽ ʽ 2,65 
ʫ ʚʘʨʽʘʥʪʽ 4. ɺʧʣʠʚ ʤʘʢʩʠʤʘʨʠʥʫ ʥʘ ʢʽʣʴʢʽʩʪʴ ʭʣʦʨʦʬʽʣʫ ʭʦʯ ʽ ʟʘʬʽʢʩʦʚʘʥʦ, ʘʣʝ ʚʽʥ 
ʥʝʟʥʘʯʥʠʡ ʽ ʩʪʘʥʦʚʠʪʴ 0,01 ï 0,06 ʘʙʩʦʣʶʪʥʠʭ ʚʽʜʩʦʪʢʠ [7]. ʇʦʣʠʚ ʟʙʽʣʴʰʫʚʘʚ 
ʥʘʷʚʥʽʩʪʴ ʭʣʦʨʦʬʽʣʫ ʚʽʜ 0,12 ʜʦ 0,28 ʦʜʠʥʠʮʴ, ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʧʝʨʽʦʜʫ ʚʠʟʥʘʯʝʥʥʷ, 
(ʪʘʙʣ. 2.). 

 
2. ʄʘʩʦʚʘ ʯʘʩʪʢʘ ʭʣʦʨʦʬʽʣʫ ʫ ʣʠʩʪʢʘʭ ʤʽʩʢʘʥʪʫʩʫ (2013ï2015ʨʨ) 

ɺʘʨʽʘʥʪ 
ɺʤʽʩʪ ʭʣʦʨʦʬʽʣʫ, %* 

2013 2014 2015 ʩʝʨʝʜʥʻ 

ɺʽʜʩʫʪʥʽʩʪʴ ʟʨʦʰʝʥʥʷ ʽ ʩʫʧʝʨʩʦʨʙʝʥʪʫ 
(ʂʦʥʪʨʦʣʴ) 

2,37 2,58 2,44 2,46 

ɺʽʜʩʫʪʥʽʩʪʴ ʟʨʦʰʝʥʥʷ, ʚʥʝʩʝʥʥʷ ʩʦʨʙʝʥʪʫ 1,0 ʛ 2,38 2,61 2,43 2,47 

ʂʨʘʧʣʠʥʥʠʡ ʧʦʣʠʚ, ʚʽʜʩʫʪʥʽʩʪʴ ʩʫʧʝʨʩʦʨʙʝʥʪʫ 2,54 2,69 2,68 2,64 

ʂʨʘʧʣʠʥʥʠʡ ʧʦʣʠʚ, ʚʥʝʩʝʥʥʷ ʩʦʨʙʝʥʪʫ 1,0 ʛ 2,57 2,74 2,62 2,64 

ʅɯʈ05 0,12 

ʇʨʠʤʽʪʢʘ. * ʚʤʽʩʪ ʭʣʦʨʦʬʽʣʫ ʚʠʟʥʘʯʝʥʦ ʫ ʚʽʜʩʦʪʢʘʭ ʥʘ ʩʫʭʫ ʨʝʯʦʚʠʥʫ ʣʠʩʪʢʽʚ.  

 
ɸʥʘʣʽʟʫʶʯʠ ʚʠʭʽʜ ʩʘʜʠʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʤʽʩʢʘʥʪʫʩʫ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʫʤʦʚ 

ʟʚʦʣʦʞʝʥʥʷ ʛʨʫʥʪʫ ʚʩʪʘʥʦʚʣʝʥʦ ʢʽʣʴʢʽʩʥʠʡ ʽ ʷʢʽʩʥʠʡ ʩʢʣʘʜ ʨʠʟʦʤ, ʧʨʠʜʘʪʥʠʭ ʜʦ 
ʧʦʩʘʜʢʠ, ʩʪʘʥʦʤ ʥʘ ʧʦʯʘʪʦʢ ʚʝʨʝʩʥʷ ʤʽʩʷʮʷ (ʪʘʙʣ. 3). 

ʈʦʩʣʠʥʠ ʄ. sinensis ʫ ʚʘʨʽʘʥʪʽ ʙʝʟ ʧʦʣʠʚʫ ʤʘʣʠ 48 ʰʪ. ʨʠʟʦʤ ʽ 76 ʰʪ. ʟʘ 
ʢʨʘʧʝʣʴʥʦʛʦ ʟʨʦʰʝʥʥʷ, ʧʦʨʽʚʥʫ ʚʝʣʠʢʠʭ ʽ ʤʘʣʠʭ ʟʘ ʨʦʟʤʽʨʦʤ, ʧʨʠʯʦʤʫ ʷʢ ʟʘ ʚʘʛʦʶ 
ʪʘʢ ʽ ʟʘ ʢʽʣʴʢʽʩʪʶ ʙʨʫʥʴʦʢ. 
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3. ɺʠʭʽʜ ʩʘʜʠʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ (ʨʠʟʦʤ) ʤʽʩʢʘʥʪʫʩʫ ʟʘ ʨʽʟʥʠʭ ʫʤʦʚ ʟʚʦʣʦʞʝʥʥʷ 
ˇʨʫʥʪʫ (2013ï2015 ʨʨ.) 

ɺʘʨʽʘʥʪ 
ʚʠʨʦʱʫʚʘʥʥʷ 

ʂʽʣʴʢʽʩʪʴ ʨʠʟʦʤ, ʰʪ. 

M. sintnsis M. sacchfriflorus 

ʄʘʣʠʭ ɺʝʣʠʢʠʭ ʄʘʣʠʭ ɺʝʣʠʢʠʭ 

ɹʝʟ ʧʦʣʠʚʫ, 
ʢʦʥʪʨʦʣʴ 

24,3 24,6 20,4 17,8 

ɹʝʟ ʧʦʣʠʚʫ+ 1ʛ 
ʤʘʢʩʠʤʘʨʠʥʫ 

24,8 25,4 21,9 20,2 

ʂʨʘʧʝʣʴʥʠʡ ʧʦʣʠʚ 39,4 37,8 34,6 32,6 

ʂʨʘʧʝʣʴʥʠʡ ʧʦʣʠʚ + 
1 ʛ ʤʘʢʩʠʤʘʨʠʥʫ 

39,6 38,4 35,1 33,5 

ʅʉʈ0,05 1,5  

 
ʄ. sacchariflorus ʤʘʻ ʤʝʥʰʫ ʢʽʣʴʢʽʩʪʴ ʨʠʟʦʤ ʧʨʦʪʠ ʄ. sinensis, ʫ ʚʘʨʽʘʥʪʘʭ, ʷʢ 

ʙʝʟ ʧʦʣʠʚʫ, ʪʘʢ ʽ ʟʘ ʟʨʦʰʝʥʥʷ 37 ʽ 66 ʰʪʫʢ ʚʽʜʧʦʚʽʜʥʦ. ʄʘʩʘ ʨʠʟʦʤ ʄ. sacchariflorus 
ʚʠʱʘ ʧʦʨʽʚʥʷʥʦ ʟ ʄ. sinensis ʷʢ ʙʝʟ ʧʦʣʠʚʫ ʪʘʢ ʽ ʟʘ ʧʦʣʠʚʫ. 

ɺʠʩʥʦʚʢʠ. ɼʣʷ ʰʚʠʜʢʦʛʦ ʦʪʨʠʤʘʥʥʷ ʷʢʽʩʥʦʛʦ ʩʘʜʠʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʤʽʩʢʘʥʪʫʩʫ 
ʥʝʦʙʭʽʜʥʦ ʚʠʨʦʱʫʚʘʪʠ ʨʦʩʣʠʥʠ ʟʘ ʦʧʪʠʤʘʣʴʥʦʾ ʚʦʣʦʛʦʩʪʽ ʛʨʫʥʪʫ ʚ ʤʝʞʘʭ 60 ï 70% 
ʅɺ, ʱʦ ʜʦʩʷʛʘʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʢʨʘʧʝʣʴʥʦʛʦ ʟʨʦʰʝʥʥʷ. ʇʨʠ ʮʴʦʤʫ ʨʦʩʣʠʥʠ ʥʘʡʢʨʘʱʝ 
ʨʦʟʚʠʚʘʶʪʴʩʷ ʽ ʜʘʶʪʴ ʧʦʚʥʦʮʽʥʥʽ ʷʢʽʩʥʽ ʨʠʟʦʤʠ ʧʦʯʠʥʘʶʯʠ ʟ ʜʨʫʛʦʛʦ ʨʦʢʫ 
ʚʠʨʦʱʫʚʘʥʥʷ ʤʘʪʦʯʥʠʭ ʨʦʩʣʠʥ. 
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ʉʆʅʗʐʅʀʂɸ (HELIANTHUS  ANNUUS L.) 
 

ɺ. ʆ. ɹʘʙʠʯ1, ɺ. ʖ. ʂʨʘʪ2, ʆ. ʖ. ʂʫʣʽʰ2, ɿ. ɺ. ʂʦʚʘʣʴʯʫʢ3, ɸ. ɺ. ʉʠʜʦʨʦʚ2, 

ʉ. ɺ. ɻʘʣʫʱʝʥʢʦ3, ʖ. ɺ. ʉʠʤʦʥʝʥʢʦ3, ʄ. ʌ. ʇʘʨʽʡ1 
1ɺʩʝʫʢʨʘʾʥʩʴʢʠʡ ʥʘʫʢʦʚʠʡ ʽʥʩʪʠʪʫʪ ʩʝʣʝʢʮʽʾ, ʋʢʨʘʾʥʘ 
2ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʽʦʨʝʩʫʨʩʽʚ ʽ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ, ʋʢʨʘʾʥʘ, 
e-mail: viktoriababuch@ukr.net 
3ɯʥʩʪʠʪʫʪ ʢʣʽʪʠʥʥʦʾ ʙʽʦʣʦʛʽʾ ʪʘ ʛʝʥʝʪʠʯʥʦʾ ʽʥʞʝʥʝʨʽʾ ʅɸʅ ʋʢʨʘʾʥʠ, ʋʢʨʘʾʥʘ 

 

ʉʦʥʷʰʥʠʢ ʟʘʡʤʘʻ ʟʥʘʯʥʫ ʯʘʩʪʠʥʫ ʩʚʽʪʦʚʦʛʦ ʨʠʥʢʫ ʦʣʽʡʥʠʭ ʢʫʣʴʪʫʨ ʪʘ ʻ 
ʦʩʥʦʚʥʦʶ ʦʣʽʡʥʦʶ ʢʫʣʴʪʫʨʦʶ ʜʣʷ ʋʢʨʘʾʥʠ. 

ʋ ʟʚô̫ ʟʢʫ ʟ ʥʝʟʥʘʯʥʠʤ ʛʝʥʝʪʠʯʥʠʤ ʨʽʟʥʦʤʘʥʽʪʪʷʤ ʩʦʥʷʰʥʠʢʘ ʘʢʪʫʘʣʴʥʠʤ ʻ ʡʦʛʦ 
ʨʦʟʰʠʨʝʥʥʷ ʷʢ ʤʝʪʦʜʘʤʠ ʢʣʘʩʠʯʥʦʾ ʩʝʣʝʢʮʽʾ, ʪʘʢ ʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʭ 
ʧʽʜʭʦʜʽʚ, ʟʦʢʨʝʤʘ ʛʝʥʝʪʠʯʥʦʾ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʪʘ ʩʦʤʘʪʠʯʥʦʾ ʛʽʙʨʠʜʠʟʘʮʽʾ ʟ ʜʠʢʠʤʠ 
ʚʠʜʘʤʠ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʙʽʦʪʝʭʥʦʣʦʛʽʾ ʨʦʩʣʠʥ ʤʦʞʥʘ ʟʘʙʝʟʧʝʯʠʪʠ ʧʨʠʚʥʝʩʝʥʥʷ ʚ 
ʢʫʣʴʪʫʨʥʽ ʬʦʨʤʠ ʩʦʥʷʰʥʠʢʫ ʪʘʢʽ ʚʣʘʩʪʠʚʦʩʪʽ, ʷʢ ʨʝʟʠʩʪʝʥʪʥʽʩʪʴ ʜʦ ʛʨʠʙʥʠʭ ʪʘ 
ʙʘʢʪʝʨʽʘʣʴʥʠʭ ʽʥʬʝʢʮʽʡ, ʩʪʽʡʢʽʩʪʴ ʧʨʦʪʠ ʰʢʽʜʥʠʢʽʚ, ʟʙʽʣʴʰʝʥʥʷ ʚʤʽʩʪʫ ʥʝʥʘʩʠʯʝʥʠʭ 
ʞʠʨʥʠʭ ʢʠʩʣʦʪ ʪʦʱʦ. 

ʆʜʥʽʻʶ ʟ ʧʝʨʝʜʫʤʦʚ ʛʝʥʝʪʠʯʥʦʛʦ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʨʦʩʣʠʥ ʟʘ ʜʦʧʦʤʦʛʦʶ 
ʙʽʦʪʝʭʥʦʣʦʛʽʾ ʻ ʥʘʷʚʥʽʩʪʴ ʝʬʝʢʪʠʚʥʠʭ ʩʠʩʪʝʤ ʨʝʛʝʥʝʨʘʮʽʾ in vitro. ʈʝʘʣʽʟʘʮʽʷ 
ʤʦʨʬʦʣʦʛʽʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʟʘʣʝʞʠʪʴ ʚʽʜ ʛʝʥʦʪʠʧʫ, ʪʠʧʫ ʝʢʩʧʣʘʥʪʘ ʪʘ ʫʤʦʚ 
ʢʫʣʴʪʠʚʫʚʘʥʥʷ. ʇʨʠ ʢʫʣʴʪʠʚʫʚʘʥʥʽ ʩʦʥʷʰʥʠʢʘ ʧʨʦʙʣʝʤʘʤʠ ʻ ʨʘʥʥʻ ʮʚʽʪʽʥʥʷ, ʥʠʟʴʢʠʡ 
ʨʽʚʝʥʴ ʨʝʛʝʥʝʨʘʮʽʾ ʪʘ ʚʢʦʨʽʥʝʥʥʷ ʨʦʩʣʠʥ (ʂʦʤʠʩʘʨʝʥʢʦ ɸ. ɻ. ʪʘ ʽʥ., 2010). 

ʄʝʪʦʶ ʥʘʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʦ ʜʦʩʣʽʜʠʪʠ ʨʝʛʝʥʝʨʘʮʽʡʥʫ ʟʜʘʪʥʽʩʪʴ ʦʜʥʦʨʽʯʥʦʛʦ 
ʩʦʥʷʰʥʠʢʘ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʽʟʥʠʭ ʝʢʩʧʣʘʥʪʽʚ.  

ʗʢ ʦʙô̒ ʢʪ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʨʽʟʥʽ ʪʠʧʠ ʝʢʩʧʣʘʥʪʽʚ 7-ʤʠ ʣʽʥʽʡ 
ʩʦʥʷʰʥʠʢʫ. 

ɿʘ ʤʝʪʦʜʠʢʦʶ ʥʘʩʽʥʥʷ ʩʦʥʷʰʥʠʢʫ ʩʪʝʨʠʣʽʟʫʚʘʣʠ ʪʘ ʚʠʩʘʜʞʫʚʘʣʠ ʥʘ ʯʘʰʢʠ 
ʇʝʪʨʽ ʟ ʞʠʚʠʣʴʥʠʤ ʩʝʨʝʜʦʚʠʱʝʤ ʄʫʨʘʩʽʛʝ-ʉʢʫʛʘ (ʄʉ). ɿ 5 ï 7-ʜʝʥʥʠʭ ʧʨʦʨʦʩʪʢʽʚ 
ʚʠʜʽʣʷʣʠ ʨʽʟʥʽ ʝʢʩʧʣʘʥʪʠ ʪʘ ʢʫʣʴʪʠʚʫʚʘʣʠ ʥʘ ʞʠʚʠʣʴʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʄʉ ʟʘ ʨʽʟʥʠʭ 
ʢʦʥʮʝʥʪʨʘʮʽʡ ʬʽʪʦʛʦʨʤʦʥʽʚ. ʅʘʤʠ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʪʨʠ ʚʘʨʽʘʥʪʠ ʞʠʚʠʣʴʥʠʭ 
ʩʝʨʝʜʦʚʠʱ: ʧʝʨʰʠʡ ʚʘʨʽʘʥʪ ï ɹɸʇ 1 ʤʛ/ʣ, ʅʆʂ 0,1 ʤʛ/ʣ; ʜʨʫʛʠʡ ʚʘʨʽʘʥʪ ï ɹɸʇ 0,2 
ʤʛ/ʣ, ʅʆʂ 0,1 ʤʛ/ʣ; ʪʨʝʪʽʡ ʚʘʨʽʘʥʪ ï ɹɸʇ 0,2 ʤʛ/ʣ, 2,4-ɼ 1 ʤʛ/ʣ.  

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʥʘʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʽʰʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ, ʚ 
ʷʢʦʩʪʽ ʝʢʩʧʣʘʥʪʽʚ, ʛʽʧʦʢʦʪʠʣʴ ʪʘ ʧʽʜʩʽʤô̫ ʜʦʣʴʥʝ ʢʦʣʽʥʦ, ʦʩʢʽʣʴʢʠ ʚʽʜʩʦʪʦʢ ʨʝʛʝʥʝʨʘʮʽʾ 
ʜʣʷ ʥʠʭ ʩʪʘʥʦʚʠʪʴ ʚʠʱʝ, ʥʽʞ ʟ ʩʽʤô̫ ʜʦʣʴʥʠʭ ʪʘ ʩʧʨʘʚʞʥʽʭ ʣʠʩʪʢʽʚ. ɺʽʜʩʦʪʦʢ 
ʨʝʛʝʥʝʨʘʮʽʾ ʜʣʷ ʛʽʧʦʢʦʪʠʣʴʥʠʭ ʝʢʩʧʣʘʥʪʽʚ ʪʘ ʧʽʜʩʽʤô̫ ʜʦʣʴʥʦʛʦ ʢʦʣʽʥʘ ʙʫʚ ʚ ʤʝʞʘʭ 6 ï 
14%. 

 

ʈʆʃʔ ʉʆʈʊʋ ʋ ʌʆʈʄʋɺɸʅʅɯ ɺʈʆɾɸʖ ɻʆʈʆʍʋ 
 

ʇ. ɯ. ɻʨʠʱʫʢ, ʘʩʧʽʨʘʥʪ* 
ʋʤʘʥʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʩʘʜʽʚʥʠʮʪʚʘ 
 

ɿʘ ʪʚʝʨʜʞʝʥʥʷʤ ʥʘʫʢʦʚʮʽʚ ʚ ʦʩʪʘʥʥʽ 50 ʨʦʢʽʚ ʨʦʣʴ ʩʦʨʪʫ ʚ ʬʦʨʤʫʚʘʥʥʽ ʚʨʦʞʘʶ 
ʟʙʽʣʴʰʠʣʘʩʷ ʜʦ 30ï70%. ʇʝʨʝʜʙʘʯʘʻʪʴʩʷ, ʱʦ ʽ ʚ ʤʘʡʙʫʪʥʴʦʤʫ ʚʦʥʘ ʟʘʣʠʰʠʪʴʩʷ 
ʪʘʢʦʶ ʞ ʚʠʩʦʢʦʶ, ʘ ʤʦʞʣʠʚʦ, ʱʝ ʡ ʙʽʣʴʰʦʶ. 

ʅʘʫʢʦʚʮʽ ʚʠʜʽʣʷʚ ʪʨʠ ʥʘʧʨʷʤʠ ʩʝʣʝʢʮʽʾ ʛʦʨʦʭʫ: ʧʝʨʰʠʡ ï ʥʘ ʧʽʜʚʠʱʝʥʥʷ 

                                                           
* ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ï ʜʦʢʪʦʨ ʩ.-ʛ. ʥʘʫʢ ʇʦʣʪʦʨʝʮʴʢʠʡ ʉ. ʇ. 
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ʚʨʦʞʘʡʥʦʩʪʽ ʥʘʩʽʥʥʷ ʽ ʡʦʛʦ ʷʢʦʩʪʽ (ʨʽʚʥʦʤʽʨʥʝ ʜʦʟʨʽʚʘʥʥʷ, ʚʠʩʦʢʘ ʚʠʨʽʚʥʷʥʽʩʪʴ, 
ʚʠʩʦʢʠʡ ʚʤʽʩʪ ʙʽʣʢʘ ʟ ʷʢʦʤʦʛʘ ʧʦʚʥʠʤ ʥʘʙʦʨʦʤ ʘʤʽʥʦʢʠʩʣʦʪ); ʜʨʫʛʠʡ ï ʥʘ 
ʟʙʽʣʴʰʝʥʥʷ ʧʨʠʜʘʪʥʦʩʪʽ ʜʦ ʚʠʨʦʱʫʚʘʥʥʷ ʟʘ ʽʥʪʝʥʩʠʚʥʦʶ ʪʝʭʥʦʣʦʛʽʻʶ (ʚʠʩʦʢʘ 
ʦʢʫʧʥʽʩʪʴ ʚʽʜ ʚʥʝʩʝʥʥʷ ʜʦʙʨʠʚ, ʥʠʟʴʢʦʨʦʩʣʽʩʪʴ); ʪʨʝʪʽʡ ï ʧʽʜʚʠʱʝʥʥʷ ʘʜʘʧʪʠʚʥʦʩʪʽ 
ʩʦʨʪʽʚ ʜʦ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʫʤʦʚ ʚʠʨʦʱʫʚʘʥʥʷ (ʪʝʤʧʝʨʘʪʫʨʘ, ʚʦʣʦʛʽʩʪʴ ʪʦʱʦ). 

ʅʠʥʽ ʚ ʩʝʣʝʢʮʽʡʥʠʡ ʧʨʦʮʝʩ ʟʘʣʫʯʘʶʪʴʩʷ ʬʦʨʤʠ ʛʦʨʦʭʫ ʟ ʨʽʟʥʠʤʠ ʤʫʪʘʥʪʥʠʤʠ 
ʦʟʥʘʢʘʤʠ: ʙʘʛʘʪʦʧʣʽʜʥʽʩʪʴ, ʬʘʩʮʽʡʦʚʘʥʽʩʪʴ ʩʪʝʙʣʘ, ʩʪʽʡʢʽʩʪʴ ʜʦ ʦʩʠʧʘʥʥʷ, 
ʜʝʪʝʨʤʽʥʘʥʪʥʠʡ ʪʠʧ ʨʦʩʪʫ ʩʪʝʙʣʘ. ʊʘʢʦʞ ʽʩʪʦʪʥʫ ʮʽʥʥʽʩʪʴ ʤʘʶʪʴ ʬʦʨʤʠ ʟ 
ʚʠʜʦʟʤʽʥʝʥʠʤ ʚʫʩʘʪʠʤ ʣʠʩʪʢʦʤ. ʊʘʢʽ ʩʦʨʪʠ ʧʦʚʠʥʥʽ ʚʽʜʧʦʚʽʜʘʪʠ ʥʘʩʪʫʧʥʠʤ ʚʠʤʦʛʘʤ: 
ʜʦʚʞʠʥʘ ʩʪʝʙʣʘ ʽ ʤʽʞʚʫʟʣʽʚ ï ʚʽʜʧʦʚʽʜʥʦ 60ï90 ʽ 4ï5 ʩʤ, ʜʽʘʤʝʪʨ ʩʢʣʝʨʝʥʭʽʤʥʠʭ 
ʧʫʯʢʽʚ ʙʽʣʴʰʝ ï 240 ʤʢʤ, ʣʽʥʽʡʥʘ ʱʽʣʴʥʽʩʪʴ ʩʪʝʙʣʘ ï ʥʝ ʤʝʥʰʝ 18 ʤʛ/ʩʤ. 

ʋ ʤʠʥʫʣʦʤʫ ʚʩʽ ʨʘʡʦʥʦʚʘʥʽ ʩʦʨʪʠ ʚʽʜʥʦʩʠʣʠʩʷ ʜʦ ʪʨʘʜʠʮʽʡʥʦʛʦ ʤʦʨʬʦʪʠʧʫ, 
ʤʘʣʠ ʜʦʚʛʠʡ, ʜʦʙʨʝ ʦʙʣʠʩʪʥʝʥʝ, ʧʦʪʦʚʱʝʥʝ ʜʦ ʚʝʨʭʫ ʩʪʝʙʣʦ ʟʽ ʩʣʘʙʦ ʨʦʟʚʠʥʝʥʠʤʠ 
ʤʝʭʘʥʽʯʥʠʤʠ ʪʢʘʥʠʥʘʤʠ. ɺʥʘʩʣʽʜʦʢ ʯʦʛʦ ʚʽʜʨʘʟʫ ʧʽʩʣʷ ʮʚʽʪʽʥʥʷ ʧʦʩʽʚʠ ʩʠʣʴʥʦ 
ʚʠʣʷʛʘʣʠ. 

ʉʝʣʝʢʮʽʦʥʝʨʠ ʻʚʨʦʧʝʡʩʴʢʠʭ ʜʝʨʞʘʚ ʘʢʪʠʚʥʦ ʧʨʘʮʶʚʘʣʠ ʟʽ ʩʪʚʦʨʝʥʥʷ ʩʦʨʪʽʚ 
ʛʦʨʦʭʫ ʟʝʨʥʦʚʦʛʦ ʥʘʧʨʷʤʢʫ, ʦʨʽʻʥʪʫʶʯʠʩʴ ʥʘ ʤʦʨʬʦʪʠʧ ʨʦʩʣʠʥʠ ʟ ʚʠʩʦʢʦʶ 
ʩʪʽʡʢʽʩʪʶ ʜʦ ʚʠʣʷʛʘʥʥʷ ʽ ʧʽʜʚʠʱʝʥʦʶ ʬʦʪʦʩʠʥʪʝʟʫʶʯʦʶ ʟʜʘʪʥʽʩʪʶ. ʊʘʢʽ ʩʦʨʪʠ 
ʤʘʶʪʴ ʧʽʜʚʠʱʝʥʫ ʘʟʦʪʬʽʢʩʫʶʯʫ ʟʜʘʪʥʽʩʪʴ, ʯʠʩʪʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʬʦʪʦʩʠʥʪʝʟʫ ʽ 
ʚʨʦʞʘʡʥʽʩʪʴ. ʅʘ ʦʩʥʦʚʽ ʪʘʢʠʭ ʬʦʨʤ ʩʪʚʦʨʝʥʽ ʫʥʽʢʘʣʴʥʽ ʟʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ ʽ 
ʪʝʭʥʦʣʦʛʽʯʥʽʩʪʶ ʩʦʨʪʠ ʙʝʟʣʠʩʪʦʯʢʦʚʦʛʦ ʤʦʨʬʦʪʠʧʫ (ʉʦʣʘʨʘ ʚ ʅʽʜʝʨʣʘʥʜʘʭ; ʌʽʣʙʽ ʽ 
ʂʦʥʩʦʨʪ ʚ ɺʝʣʠʢʦʙʨʠʪʘʥʽʾ; ʈʘʤʽʨ ʽ ʄʽʢʦ ʚ ʇʦʣʴʱʽ), ʘ ʪʘʢʦʞ ʣʠʩʪʦʯʢʦʚʦʛʦ ʤʦʨʬʦʪʠʧʫ 
ʟ ʫʢʦʨʦʯʝʥʠʤʠ ʤʽʞʚʫʟʣʷʤʠ (ʇʨʦʛʨʝʪʘ ʫ ɺʝʣʠʢʦʙʨʠʪʘʥʽʾ; ɻʨʘʧʽʩ ʽ ʊʠʛʨʘ, ʈʫʛʘ, ʐʦʙʽ ʚ 
ʅʽʤʝʯʯʠʥʽ; ʇʦʣʦʤʘ, ɹʽʨʪʘ, ʂʚʘʨʪʝʣʣʘ ʚ ʅʽʜʝʨʣʘʥʜʘʭ; ɻʦʤʽʢ ʫ ʇʦʣʴʱʽ; ʊʽʨʢʽʩ ʽ ʊʦʣʘʨ 
ʫ ʏʝʭʽʾ). 

ʅʠʥʽ ʫ ʚʠʨʦʙʥʠʮʪʚʽ ʨʘʡʦʥʦʚʘʥʽ ʫʥʽʢʘʣʴʥʽ ʩʦʨʪʠ ʛʦʨʦʭʫ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ 
ʦʪʨʠʤʫʚʘʪʠ ʚʠʩʦʢʽ ʚʨʦʞʘʾ ʷʢ ʟʝʨʥʘ, ʪʘʢ ʽ ʟʝʣʝʥʦʾ ʤʘʩʠ. ʈʦʟʨʦʙʣʝʥʽ ʟʦʥʘʣʴʥʽ 
ʪʝʭʥʦʣʦʛʽʾ ʾʭʥʴʦʛʦ ʚʠʨʦʱʫʚʘʥʥʷ. ʇʽʜʚʠʱʝʥʥʷ ʩʪʽʡʢʦʩʪʽ ʚʠʨʦʙʥʠʮʪʚʘ ʛʦʨʦʭʫ 
ʧʦʚô̫ ʟʘʥʝ ʟ ʥʘʙʦʨʦʤ ʩʦʨʪʽʚ ʨʽʟʥʠʭ ʩʪʨʦʢʽʚ ʜʦʟʨʽʚʘʥʥʷ. ʉʠʩʪʝʤʘ ʦʥʦʚʣʝʥʥʷ ʽ 
ʩʦʨʪʦʟʘʤʽʥʠ ʧʦʚʠʥʥʘ ʚʨʘʭʦʚʫʚʘʪʠ ʛʨʘʜʘʮʽʶ ʨʦʢʽʚ ʟʘ ʫʤʦʚʘʤʠ ʚʦʣʦʛʦʟʘʙʝʟʧʝʯʝʥʥʷ, 
ʱʦʙ ʫ ʧʦʩʫʰʣʠʚʽ ʨʦʢʠ ʚʠʨʦʱʫʚʘʣʠʩʷ ʧʦʩʫʭʦʩʪʽʡʢʽ, ʘ ʫ ʚʦʣʦʛʽ ï ʚʦʣʦʛʦʩʪʽʡʢʽ ʩʦʨʪʠ. 

ʈʽʟʥʽ ʩʦʨʪʠ ʟʜʘʪʥʽ ʧʦ-ʨʽʟʥʦʤʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚʦʣʦʛʫ ʚ ʪʦʡ ʯʠ ʽʥʰʠʡ ʧʝʨʽʦʜ 
ʚʝʛʝʪʘʮʽʾ. ɺʽʜʦʤʦ, ʱʦ ʨʘʥʥʴʦʩʪʠʛʣʽ ʩʦʨʪʠ ʢʨʘʱʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʟʠʤʦʚʦ-ʚʝʩʥʷʥʽ 
ʟʘʧʘʩʠ ʚʦʣʦʛʠ ʽ ʤʝʥʰʝ ʟʥʠʞʫʶʪʴ ʫʨʦʞʘʡʥʽʩʪʴ ʟʘ ʧʦʩʫʰʣʠʚʠʭ ʫʤʦʚ. ʅʘ ʞʘʣʴ, ʥʠʥʽ 
ʯʘʩʪʢʘ ʩʢʦʨʦʩʪʠʛʣʠʭ ʩʦʨʪʽʚ ʫ ɼʝʨʞʨʝʻʩʪʨʽ ʋʢʨʘʾʥʠ ʜʫʞʝ ʤʘʣʘ. ʊʘʢ, ʩʪʘʥʦʤ ʥʘ 
ʛʨʫʜʝʥʴ 2015 ʨʦʢʫ ʟ 46 ʟʘʨʝʻʩʪʨʦʚʘʥʠʭ ʩʦʨʪʽʚ ʣʠʰʝ ʰʽʩʪʴ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʷʢ 
ʩʝʨʝʜʥʴʦʨʘʥʥʽ. 

ʗʢʱʦ ʚʨʦʞʘʡʥʽʩʪʴ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʬʫʥʢʮʽʶ ñʩʦʨʪ ï ʝʢʦʣʦʛʽʯʥʽ ʫʤʦʚʠ ï 
ʘʛʨʦʪʝʭʥʦʣʦʛʽʷò, ʪʦ ʥʘ ʯʘʩʪʢʫ ʦʩʪʘʥʥʴʦʾ, ʟʘʣʝʞʥʦ ʚʽʜ ʟʦʥʠ ʚʠʨʦʱʫʚʘʥʥʷ, ʧʨʠʧʘʜʘʻ ʚʽʜ 
38 ʜʦ 47%, ʫ ʪʦʤʫ ʯʠʩʣʽ ʥʘ ʯʘʩʪʢʫ ʦʩʥʦʚʥʠʭ ʽ ʦʙʽʛʦʚʠʭ ʢʦʰʪʽʚ ï 21ï26% ʽ 
ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʘʛʨʦʪʝʭʥʽʯʥʠʭ ʧʨʠʡʦʤʽʚ ï 15ï23%. 

ʅʠʥʽʰʥʽ ʝʢʦʣʦʛʽʯʥʽ ʡ ʝʢʦʥʦʤʽʯʥʽ ʫʤʦʚʠ ʟʤʫʰʫʶʪʴ ʧʦ-ʥʦʚʦʤʫ ʨʦʟʮʽʥʶʚʘʪʠ 
ʧʨʦʙʣʝʤʫ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʟʝʤʣʝʨʦʙʩʪʚʘ ʚ ʮʽʣʦʤʫ ʽ ʨʦʩʣʠʥʥʠʮʪʚʘ, ʟʦʢʨʝʤʘ, ʪʦʤʫ ʟʘ 
ʪʚʝʨʜʞʝʥʥʷʤ ʧʨʦʚʽʜʥʠʭ ʫʯʝʥʠʭ ʾʭ ʥʝʦʙʭʽʜʥʦ ʧʝʨʝʚʦʜʠʪʠ ʥʘ ʙʽʦʩʬʝʨʥʦ-ʙʽʦʛʝʥʥʫ 
ʦʩʥʦʚʫ. ʆʜʥʠʤ ʟ ʮʠʭ ʥʘʧʨʷʤʢʽʚ ʻ ʜʦʙʽʨ ʩʦʨʪʽʚ, ʘ ʚʽʨʥʽʰʝ, ʾʭʥʴʦʾ ʩʠʩʪʝʤʠ, ʷʢ ʦʩʥʦʚʠ 
ʩʪʽʡʢʦʩʪʽ ʚʠʨʦʙʥʠʮʪʚʘ ʢʫʣʴʪʫʨʠ.  

ɺ ʦʩʪʘʥʥʽ ʨʦʢʠ ʚʽʪʯʠʟʥʷʥʽ ʽ ʟʘʨʫʙʽʞʥʽ ʩʝʣʝʢʮʽʦʥʝʨʠ ʚʝʜʫʪʴ ʩʝʣʝʢʮʽʶ ʛʦʨʦʭʫ 
ʙʝʟʣʠʩʪʦʯʢʦʚʦʛʦ ʤʦʨʬʦʪʠʧʫ. ɯ ʭʦʯʘ ʽʩʥʫʶʯʽ ʚʫʩʘʪʽ ʬʦʨʤʠ ʟʘ ʥʘʩʽʥʥʻʚʦʶ 
ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʜʝʱʦ ʧʦʩʪʫʧʘʶʪʴʩʷ ʣʠʩʪʦʯʢʦʚʠʤ ʩʦʨʪʘʤ, ʚʦʥʠ ʤʘʶʪʴ ʨʷʜ ʧʝʨʝʚʘʛ ï 
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ʧʦʥʠʞʝʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʪʨʘʥʩʧʽʨʘʮʽʾ, ʨʦʩʣʠʥʠ ʚ ʧʦʣʴʦʚʦʤʫ ʮʝʥʦʟʽ ʢʨʘʱʝ 
ʦʩʚʽʪʣʶʶʪʴʩʷ, ʝʬʝʢʪʠʚʥʽʰʝ ʧʨʦʭʦʜʠʪʴ ʬʦʪʦʩʠʥʪʝʟ, ʚʦʥʠ ʩʪʽʡʢʽ ʧʨʦʪʠ ʚʠʣʷʛʘʥʥʷ. 
ʇʨʦʪʝ, ʚ ʮʽʣʦʤʫ, ʥʦʚʽ ʚʠʩʦʢʦʚʨʦʞʘʡʥʽ ʩʦʨʪʠ ʧʦʚʠʥʥʽ ʤʘʪʠ ʥʝ ʛʨʘʥʠʯʥʦ ʚʠʩʦʢʝ 
ʟʥʘʯʝʥʥʷ ʦʢʨʝʤʠʭ ʦʟʥʘʢ, ʘ ʦʧʪʠʤʘʣʴʥʦ ʟʙʘʣʘʥʩʦʚʘʥʠʡ ʨʦʟʚʠʪʦʢ ʫʩʽʭ ʝʣʝʤʝʥʪʽʚ 
ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. ʊʘʢ, ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʫʶʪʴ, ʱʦ ʩʝʨʝʜʥʴʦʨʘʥʥʽʡ ʤʦʜʝʣʴʥʠʡ ʩʦʨʪ ʟ 
ʫʨʦʞʘʡʥʽʩʪʶ 6,6 ʪ/ʛʘ ʧʦʚʠʥʝʥ ʤʘʪʠ: ʢʽʣʴʢʽʩʪʴ ʙʦʙʽʚ ʥʘ ʦʜʠʥ ʧʨʦʜʫʢʪʠʚʥʠʡ ʚʫʟʦʣ 1,6 
ʰʪ.; ʢʽʣʴʢʽʩʪʴ ʥʘʩʽʥʥʷ ʚ ʙʦʙʽ ï 4,2 ʰʪ.; ʤʘʩʘ 1000 ʥʘʩʽʥʠʥ ï 230 ʛ. ʅʘʡʙʽʣʴʰ ʮʽʥʥʠʤʠ 
ʫ ʮʴʦʤʫ ʚʽʜʥʦʰʝʥʥʽ ʻ ʟʨʘʟʢʠ ʟ ʩʝʨʝʜʟʝʤʥʦʤʦʨʩʴʢʦʾ ʝʢʦʣʦʛʽʯʥʦʾ ʛʨʫʧʠ. 

ʊʘʢʦʞ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʥʘʧʨʷʤʢʦʤ ʚ ʩʝʣʝʢʮʽʾ ʛʦʨʦʭʫ ʻ ʩʪʚʦʨʝʥʥʷ ʙʽʣʴʰ 
ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʛʘʙʽʪʫʩʫ ʨʦʩʣʠʥ. ʊʘʢ ʚʞʝ ʩʪʚʦʨʝʥʽ ʩʦʨʪʠ ʚ ʷʢʠʭ ʻ ʪʽʣʴʢʠ ʩʪʝʙʣʘ ʽ ʚʫʩʘ 
(ʙʝʟ ʣʠʩʪʢʽʚ); ʥʘʧʽʚʣʠʩʪʢʦʚʽ ʬʦʨʤʠ ï ʻ ʪʽʣʴʢʠ ʧʨʠʣʠʩʪʥʠʢʠ ʽ ʪʘʢ ʟʚʘʥʝ ʟʘʷʯʝ ʚʫʭʦ, 
ʣʠʩʪʢʠ ʽ ʧʨʠʣʠʩʪʥʠʢʠ ʟʤʝʥʰʝʥʽ ʽ ʨʦʟʪʘʰʦʚʘʥʽ ʚʝʨʪʠʢʘʣʴʥʦ. ʇʨʠ ʮʴʦʤʫ, ʚʚʘʞʘʻʪʴʩʷ, 
ʱʦ: ʫ ʪʘʢʠʭ ʨʦʩʣʠʥ ʙʽʣʴʰʝ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ ʚʠʪʨʘʯʘʻʪʴʩʷ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʥʘʩʽʥʥʷ, 
ʘ ʥʝ ʥʘ ʨʦʩʣʠʥʫ; ʪʨʘʥʩʧʽʨʘʮʽʡʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʥʠʞʯʠʡ ʽ ʤʝʥʰʝ ʚʠʪʨʘʯʘʻʪʴʩʷ ʚʦʣʦʛʠ 
(ʤʝʥʰʠʡ ʨʦʟʤʽʨ ʧʨʦʜʠʭʽʚ); ʢʨʘʱʝ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʘʩʠʤʽʣʷʮʽʡʥʘ ʧʦʚʝʨʭʥʷ (ʩʚʽʪʣʦ 
ʧʨʦʥʠʢʘʻ ʽ ʜʦ ʥʠʞʥʽʭ ʷʨʫʩʽʚ ʨʦʩʣʠʥ); ʨʦʩʣʠʥʠ ʩʪʽʡʢʽʰʽ ʜʦ ʭʚʦʨʦʙ (ʦʩʥʦʚʥʠʤ ʾʭʥʽʤ 
ʜʞʝʨʝʣʦʤ ʻ ʣʠʩʪʢʠ), ʤʝʥʰʝ ʨʝʘʛʫʶʪʴ ʥʘ ʛʝʨʙʽʮʠʜʠ (ʥʘʡʙʽʣʴʰʝ ʾʭ ʟʘʪʨʠʤʫʶʪʴ ʣʠʩʪʢʠ, 
ʘ ʚʦʥʠ ʚʽʜʩʫʪʥʽ). 

ʂʨʽʤ ʮʴʦʛʦ, ʦʜʥʽʻʶ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʚʠʤʦʛ ʜʦ ʥʦʚʠʭ ʩʦʨʪʽʚ ʛʦʨʦʭʫ ï ʻ 
ʛʦʤʝʦʩʪʘʪʠʯʥʽʩʪʴ, ʪʦʙʪʦ ʚ ʥʦʚʦʩʪʚʦʨʝʥʠʭ ʩʦʨʪʽʚ ʟʤʝʥʰʝʥʥʷ ʚʨʦʞʘʶ ʚ ʥʝʩʧʨʠʷʪʣʠʚʽ 
ʨʦʢʠ ʤʘʻ ʙʫʪʠ ʤʽʥʽʤʘʣʴʥʠʤ. 

 

ʇʈɽɼʉʊɸɺʅʀʂʀ ʈʆɼʋ VACCINIUM L. ʊɸ ɰʍ ɺʀɼʆɺɽ ʈɯɿʅʆʄɸʅɯʊʊʗ 
 

ɸ.ʌ. ɹʘʣʘʙʘʢ, ɸ.ɸ. ʇʠʞô̫ ʥʦʚʘ, ɺ.ɺ. ʇʦʣʽʱʫʢ, ɺ.ɺ. ʇʠʞô̫ ʥʦʚ 

ʋʤʘʥʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʩʘʜʽʚʥʠʮʪʚʘ 
 

ʆʩʦʙʣʠʚʝ ʤʽʩʮʝ ʩʝʨʝʜ ʥʝʪʨʘʜʠʮʽʡʥʠʭ ʷʛʽʜʥʠʭ ʢʫʣʴʪʫʨ ʟʘʡʤʘʻ ʨʦʜʠʥʘ ɺʝʨʝʩʦʚʠʭ 
(Ericaceae Juss.), ʷʢʘ ʚʢʣʶʯʘʻ ʨʦʜʠ ï ɾʫʨʘʚʣʠʥʘ (Oxycoccus Hill.), ʃʦʭʠʥʘ, ʏʦʨʥʠʮʷ, 
ɹʨʫʩʥʠʮʷ (Vaccinium L.), ʷʢʽ ʮʽʢʘʚʽ ʥʝ ʪʽʣʴʢʠ ʩʚʦʻʶ ʙʽʦʣʦʛʽʻʶ, ʝʢʦʣʦʛʽʻʶ, ʛʝʦʛʨʘʬʽʻʶ 
ʪʘ ʽʩʪʦʨʽʻʶ, ʦʜʥʘʢ ʽ ʧʨʘʢʪʠʯʥʦʶ ʮʽʥʥʽʩʪʶ. ɺ ʋʢʨʘʾʥʽ ʧʨʝʜʩʪʘʚʥʠʢʠ ʨʦʜʫ Vaccinium L. 
(ʃʦʭʠʥʘ, ɹʫʷʭʠ, ʏʦʨʥʠʮʷ ʟʚʠʯʘʡʥʘ, ɹʨʫʩʥʠʮʷ) ʚʚʘʞʘʶʪʴʩʷ ʥʝʪʨʘʜʠʮʽʡʥʠʤʠ ʜʣʷ 
ʚʽʪʯʠʟʥʷʥʦʛʦ ʩʘʜʽʚʥʠʮʪʚʘ ʨʦʩʣʠʥʘʤʠ, ʦʜʥʘʢ ʟ ʨʦʩʪʦʤ ʜʦʙʨʦʙʫʪʫ ʥʘʩʝʣʝʥʥʷ 
ʟʘʮʽʢʘʚʣʝʥʽʩʪʴ ʜʦ ʙʘʛʘʪʴʦʭ ʧʝʨʩʧʝʢʪʠʚʥʠʭ, ʘʣʝ ʥʘʨʘʟʽ ʥʝʜʦʦʮʽʥʝʥʠʭ ʫ ʥʘʰʽʡ ʢʨʘʾʥʽ 
ʚʠʜʽʚ ʮʴʦʛʦ ʨʦʜʫ, ʱʦ ʟʜʝʙʽʣʴʰʦʛʦ ʚʽʜʦʤʽ ʚʫʟʴʢʦʤʫ ʢʦʣʫ ʣʶʙʠʪʝʣʽʚ ʘʤʘʪʦʨʩʴʢʦʛʦ 
ʩʘʜʽʚʥʠʮʪʚʘ, ʟʥʘʯʥʦ ʟʨʽʩ.  

ʈʦʩʣʠʥʠ ʰʚʠʜʢʦʨʦʩʣʽ, ʟʘ ʩʧʨʠʷʪʣʠʚʠʭ ʫʤʦʚ ʜʦʚʛʦʚʽʯʥʽ, ʨʦʟʤʥʦʞʫʶʪʴʩʷ 
ʥʘʩʽʥʥʷʤ, ʚʽʜʩʘʜʢʘʤʠ, ʞʠʚʮʷʤʠ ʪʘ in vitro. ʆʜʥʠʤ ʟ ʤʝʪʦʜʽʚ ʟʙʝʨʝʞʝʥʥʷ 
ʤʘʣʦʧʦʰʠʨʝʥʠʭ ʧʣʦʜʦʚʠʭ ʽ ʜʝʢʦʨʘʪʠʚʥʠʭ ʨʦʩʣʠʥ ʻ ʚʚʝʜʝʥʥʷ ʾʭ ʚ ʢʫʣʴʪʫʨʫ ʪʘ 
ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ ʟ ʦʥʪʦʛʝʥʝʟʫ ʽ ʩʧʦʩʦʙʽʚ ʧʨʠʩʢʦʨʝʥʦʛʦ ʨʦʟʤʥʦʞʝʥʥʷ. ɺ 
ʫʤʦʚʘʭ ʭʘʦʪʠʯʥʦʾ ʽʥʪʨʦʜʫʢʮʽʾ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʚʠʜʽʚ ʽ ʩʦʨʪʽʚ ʚʘʞʣʠʚʦ ʟʦʩʝʨʝʜʠʪʠ 
ʫʚʘʛʫ ʥʘ ʥʝʦʙʭʽʜʥʦʩʪʽ ʰʠʨʦʢʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʾʭ ʫ ʧʣʦʜʽʚʥʠʮʪʚʽ ʽ ʜʝʢʦʨʘʪʠʚʥʦʤʫ 
ʩʘʜʽʚʥʠʮʪʚʽ, ʱʦ ʥʠʥʽ ʻ ʦʜʥʠʤ ʟ ʘʢʪʫʘʣʴʥʠʭ ʧʠʪʘʥʴ. 

ɼʦʥʝʜʘʚʥʘ ʚʚʘʞʘʣʦʩʴ, ʱʦ ʨʽʜ Vaccinium L. ʥʘʨʘʭʦʚʫʻ ʙʣʠʟʴʢʦ 200 ʚʠʜʽʚ, ʷʢʽ 
ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʫ ʇʽʚʥʽʯʥʽʡ ɸʤʝʨʠʮʽ, ɭʚʨʦʧʽ ʽ ɸʟʽʾ, ʪʨʦʧʽʯʥʠʭ ʨʘʡʦʥʘʭ, ʘ ʪʘʢʦʞ ʚ 
ʧʽʚʥʽʯʥʠʭ ʧʦʣʷʨʥʠʭ ʫʤʦʚʘʭ. ʆʩʥʦʚʥʽ ʚʠʜʠ, ʷʢʽ ʻ ʚ ʋʢʨʘʾʥʽ ʽ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʟʥʘʯʥʠʡ 
ʽʥʪʝʨʝʩ ʜʣʷ ʧʣʦʜʽʚʥʠʮʪʚʘ ʽ ʜʝʢʦʨʘʪʠʚʥʦʛʦ ʩʘʜʽʚʥʠʮʪʚʘ ï ʮʝ ʃʦʭʠʥʘ, ɹʫʷʭʠ (V. 
uliginosum L.), ʏʦʨʥʠʮʷ ʟʚʠʯʘʡʥʘ (V. myrtillus L.) ʪʘ ɹʨʫʩʥʠʮʷ (V. vitis-idaea L.). ɺ 
ʋʢʨʘʾʥʽ ʘʨʝʘʣ ʚʠʜʽʚ ʨʦʜʫ Vaccinium L. ʧʦʰʠʨʝʥʠʡ ʚ ʦʩʥʦʚʥʦʤʫ, ʚ ʇʨʠʢʘʨʧʘʪʩʴʢʽʡ, 

http://ru.wikipedia.org/wiki/Vaccinium_myrtillus
http://ru.wikipedia.org/wiki/L.
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ɿʘʢʘʨʧʘʪʩʴʢʽʡ, ɺʦʣʠʥʦ-ʇʦʜʽʣʴʩʴʢʽʡ ʚʠʩʦʯʠʥʘʭ ʪʘ ʥʘ ʇʦʣʽʩʩʽ. 
ʄʦʨʬʦʣʦʛʽʯʥʝ ʚʘʨʽʶʚʘʥʥʷ ʦʟʥʘʢ ʚʝʛʝʪʘʪʠʚʥʠʭ ʽ ʛʝʥʝʨʘʪʠʚʥʠʭ ʦʨʛʘʥʽʚ, ʚʝʣʠʢʘ 

ʢʽʣʴʢʽʩʪʴ ʜʠʚʝʨʛʝʥʪʥʠʭ ʽ ʧʨʦʤʽʞʥʠʭ ʬʦʨʤ ʫ ʨʦʜʽ Vaccinium L. ʟʫʤʦʚʣʶʶʪʴ ʧʝʚʥʽ 
ʪʘʢʩʦʥʦʤʽʯʥʽ ʪʨʫʜʥʦʱʽ ʽ ʩʧʦʥʫʢʘʶʪʴ ʜʦ ʨʦʟʰʠʨʝʥʥʷ ʢʦʣʝʢʮʽʡ ʪʘ ʙʽʣʴʰ ˇʨʫʥʪʦʚʥʦʛʦ 
ʾʭ ʚʠʚʯʝʥʥʷ. ɼʦʪʝʧʝʨ ʽʩʥʫʶʪʴ ʨʽʟʥʽ ʪʝʥʜʝʥʮʽʾ ʪʣʫʤʘʯʝʥʥʷ ʨʦʜʦʚʠʭ ʽ ʚʠʜʦʚʠʭ ʥʘʟʚ 
Ericaceae Juss., ʜʝ ʥʘʟʚʘ ʨʦʜʫ Vaccinium L. çʏʦʨʥʠʮʷè ʘʙʦ çɹʫʷʭʠè, ʘ ʚʠʜʫ Vaccinium 
uliginosum L. çɹʫʷʭʠèʘʙʦ çʃʦʭʠʥʘè ʥʝ ʚʽʜʧʦʚʽʜʘʶʪʴ ʤʽʞʥʘʨʦʜʥʠʤ ʢʣʘʩʠʬʽʢʘʮʽʡʥʠʤ 
ʥʘʟʚʘʤ ʨʦʩʣʠʥ. ʑʦ ʩʦʙʦʶ ʷʚʣʷʶʪʴ ʚʠʨʘʟʠ çɹʫʷʭʠè ʯʠ çʃʦʭʠʥʘè ʚ ʩʣʦʚʥʠʢʘʭ 
ʫʢʨʘʾʥʩʴʢʦʾ ʥʘʫʢʦʚʦʾ ʪʝʨʤʽʥʦʣʦʛʽʾ ʽ ʪʝʨʤʽʥʦʣʦʛʽʯʥʠʭ ʩʣʦʚʥʠʢʘʭ ʟ ʫʢʨʘʾʥʩʴʢʠʤʠ 
ʥʘʟʚʘʤʠ ʨʦʩʣʠʥ ʥʝʚʽʜʦʤʦ. ʅʘʟʚʘ ʚʠʜʫ Vaccinium corymbosum L. ʫ ʚʩʽʭ ʚʠʟʥʘʯʥʠʢʘʭ 
ʚʠʱʠʭ ʨʦʩʣʠʥ ʋʢʨʘʾʥʠ ʚʽʜʩʫʪʥʷ, ʪʦʤʫ ʙʘʞʘʥʦ ʙʫʣʦ ʙ ʫʥʽʬʽʢʫʚʘʪʠ ʧʝʨʝʢʣʘʜ ʽ ʟʨʦʙʠʪʠ 
ʡʦʛʦ ʧʦʩʣʽʜʦʚʥʠʤ ʜʣʷ ʫʩʽʭ ʚʠʜʽʚ ʨʦʜʫ Vaccinium L. 

ʈʽʜ Vaccinium L. ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʢʫʱʽ  ̔ʥʘʧʽʚʢʫʱʠʢʠ, ʷʢʠʤ ʚʣʘʩʪʠʚʠʡ ʟʥʘʯʥʠʡ 
ʧʦʣʽʤʦʨʬʽʟʤʦʤ, ʷʢ ʧʨʘʚʠʣʦ, ʟ ʜʨʽʙʥʠʤʠ ʦʜʥʦʨʽʯʥʠʤʠ ʘʙʦ ʙʘʛʘʪʦʨʽʯʥʠʤʠ ʣʠʩʪʢʘʤʠ. 
ʂʚʽʪʢʠ ʘʢʪʠʥʦʤʦʨʬʥʽ, ʧʦʦʜʠʥʦʢʽ, ʫ ʚʝʨʭʽʚʢʦʚʠʭ ʪʘ ʧʘʟʫʰʥʠʭ ʢʠʪʠʮʷʭ, ʘʙʦ 2ï3 ʫ 
ʩʫʮʚʽʪʪʷʭ ʤʽʪʝʣʢʘʭ. ʏʘʰʝʯʢʘ ʟʨʦʩʪʘʻʪʴʩʷ ʽʟ ʟʘʚô̫ ʟʟʶ, ʯʦʪʠʨʠ-ʧô̫ ʪʠ ʟʫʙʯʘʩʪʘ. ɺʽʥʦʯʦʢ 
ʟʨʦʩʣʦʧʝʣʶʩʪʢʦʚʠʡ, ʛʣʝʯʠʢʦʧʦʜʽʙʥʠʡ, ʢʫʣʷʩʪʠʡ, ʮʠʣʽʥʜʨʠʯʥʠʡ ʘʙʦ 
ʜʟʚʦʥʠʢʦʧʦʜʽʙʥʠʡ. ʇʽʩʣʷ ʚʽʜʮʚʽʪʘʥʥʷ ʚʥ̔ʦʯʦʢ ʦʧʘʜʘʻ. ɸʥʜʨʦʮʝʡ ʟ 8ï10 ʪʠʯʠʥʦʢ, 
ʚʽʣʴʥʠʭ, ʧʨʠʢʨʽʧʣʝʥʠʭ ʪʠʯʠʥʢʦʚʠʤʠ ʥʠʪʢʘʤʠ ʜʦ ʥʘʜʪʠʯʠʥʢʦʚʦʛʦ ʜʠʩʢʫ, ʙʣʠʟʴʢʦ ʜʦ 
ʢʨʘʶ ʪʨʫʙʦʯʢʠ ʚʽʥʦʯʢʘ. ʇʠʣʷʢʠ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʜʚʦʭ ʧʠʣʢʦʚʠʭ ʛʥʽʟʜ  ̔ʚʽʜʢʨʠʚʘʶʪʴʩʷ 
ʥʘ ʚʝʨʭʽʚʮʽ ʦʪʚʦʨʘʤʠ, ʧʦʚô̫ ʟʘʥʠʭ ʫ ʜʝʷʢʠʭ ʚʠʜʽʚ ʰʧʦʨʮʷʤʠ ʘʙʦ ʦʩʪʠʩʪʦʧʦʜʽʙʥʠʤʠ 
ʧʨʠʜʘʪʢʘʤʠ. ʉʪʦʚʧʯʠʢ ʟ ʚʠʪʷʛʥʫʪʦʶ ʘʙʦ ʛʦʣʦʚʯʘʩʪʦʶ ʧʨʠʡʤʦʯʢʦʶ. ɿʘʚô̫ ʟʴ ʥʠʞʥʷ, 
4ï5-ʛʥʽʟʜʥʘ. ʇʣʽʜ ï ʷʛʦʜʘ, ʟ ʪʦʥʝʥʴʢʠʤ ʤʝʟʦʢʘʨʧʽʻʤ, ʟʘʟʚʠʯʘʡ ʟ 4ï5 
ʙʘʛʘʪʦʥʘʩʽʥʥʻʚʠʤʠ ʛʥʽʟʜʘʤʠ, ʙʣʘʢʠʪʥʦʛʦ ʟʘʙʘʨʚʣʝʥʥʷ, ʟ ʩʠʟʫʚʘʪʠʤ ʥʘʣʴʦʪʦʤ  ̔
ʟʝʣʝʥʦʶ ʤô̫ ʢʦʪʪʶ. 

ʅʘ ɭʚʨʦʧʝʡʩʴʢʦʤʫ ʢʦʥʪʠʥʝʥʪʽ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʤʠ ʚʠʜʘʤʠ ʨʦʜʫ Vaccinium 
L. ʻ ʃʦʭʠʥʘ, ɹʫʷʭʠ (Vaccinium uliginosum L.) ʽ ʏʦʨʥʠʮʷ ʟʚʠʯʘʡʥʘ (V. myrtyllus L.), ʷʢʽ 
ʧʨʠʩʪʦʩʦʚʘʥʽ ʜʦ ʨʽʟʥʠʭ ˇʨʫʥʪʦʚʦ-ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ. 

Vaccinium uliginosum L. ï ʙʫʷʭʠ, ʣʦʭʠʥʘ, ʙʦʨʠʥʘ ʣʦʟʷʥʢʘ, ʙʦʨʽʚʢʘ ʛʣʫʭʠʥʷ, 
ʛʣʫʭʠʥʷ, ʣʦʟʷʥʢʘ, ʣʦʭʠʥʷ, ʙʦʡʢʽʡ, ʙʦʨʦʚʝʮʴ, ʙʦʮʘʭʠ, ʙʦʮʶʥ, ʙʦʷʨʠʰʥʠʢ, ʙʫʜʷʭʠ, 
ʙʫʡʢʠ, ʙʫʨʛʝʣʝʪʠ, ʙʫʷʢʠ, ʚʦʚʯʽ ʷʛʦʜʠ, ʚʦʣʦʭʘʥʽ, ʚʦʨʦʥʷʯʢʠ, ʛʦʣʫʙʝʮʴ, ʛʦʣʫʙʝʥʴ, 
ʛʦʣʫʙʠ, ʛʦʣʫʙʠʮʷ, ʜʠʯʢʘ, ʜʫʨʥʠʮʷ, ʜʫʨʥʦʧʷʥ, ʜʫʨʥʷʯʢʠ, ʣʘʭʘʯʽ, ʣʦʟʠʥʢʘ, ʥʘʜʨʘ ʛʫʣʷ, 
ʦʤʝʛʘ, ʧʠʩʮʝ ʜʝʨʝʚʮʝ, ʧʽʷʢʽ, ʧʦʪʷʪʠʥʮʽ, ʧô̫ ʥʘ ʷʛʦʜʘ, ʧô̫ ʥʠʮʷ, ʩʠʚʘʯʢʠ, ʩʠʚʽ ʷʛʦʜʠ, 
ʩʠʚʫʣʴʥʠʢ, ʯʝʨʝʰʥʽ ʚʦʚʯʽ, ʯʦʨʥʠʮʷ, ʯʦʨʥʽ ʷʛʦʜʠ, ʷʬʠʥ, ʷʬʦʥ. ʃʦʭʠʥʦʶ ʥʘʟʠʚʘʶʪʴ 
ʢʫʱʦʚʫ ʨʦʩʣʠʥʫ ʨʦʜʠʥʠ ʚʝʨʝʩʦʚʠʭ ʽʟ ʪʝʤʥʦ-ʩʠʥʽʤʠ ʾʩʪʽʚʥʠʤʠ ʷʛʦʜʘʤʠ ï ʛʦʣʫʙʠʢʘ, 
ʛʦʣʫʙʠʢʘ ʙʦʣʦʪʥʘ, ʛʦʣʫʙʠʢʘ ʪʦʧʷʥʘ, ʛʦʣʫʙʠʢʘ ʥʠʟʴʢʦʨʦʩʣʘ. ɿʛʽʜʥʦ ʟ çɺʝʣʠʢʠʤ 
ʪʣʫʤʘʯʥʠʤ ʩʣʦʚʥʠʢʦʤ ʩʫʯʘʩʥʦʾ ʫʢʨʘʾʥʩʴʢʦʾ ʤʦʚʠè çʃʦʭʠʥʘè ï ʢʫʱʦʚʘ ʨʦʩʣʠʥʘ 
ʨʦʜʠʥʠ ʙʨʫʩʥʠʯʥʠʭ ʽʟ ʪʝʤʥʦ-ʙʣʘʢʠʪʥʠʤʠ ʾʩʪʽʚʥʠʤʠ ʷʛʦʜʘʤʠ. 

Vaccinium myrtillus L. ï ʯʦʨʥʠʮʷ ʟʚʠʯʘʡʥʘ ʘʙʦ ʯʦʨʥʠʮʷ ʤʠʨʪʦʣʠʩʪʢʦʚʘ, ʘʬʠʥʘ, 
ʙʦʨʠʥʘ ʘʬʠʥʘ, ʙʦʨʽʚʢʘ ʯʦʨʥʠʮʷ, ʯʝʨʥʠʮʷ, ʯʽʨʥʠʮʽ, ʯʦʨʥʠʮʽ, ʯʦʨʥʠʮʷ, ʷʣʠʥʥʠʢ,ʘʬʠʥʠ, 
ʘʬʠʥʥʠʢ, ʘʬʠʥʷ, ʘʬʽʥʠ, ʙʦʨʽʚʢʘ, ʙʦʨʽʚʢʘ ʟʚʠʯʘʡʥʘ, ʙʦʨʽʚʢʘ ʯʦʨʥʘ, ʙʦʨʦʚʠʥʘ, 
ʙʦʨʦʚʠʮʷ, ʙʦʨʦʚʢʘ, ʙʦʨʦʚʥʠʮʷ, ʛʘʬʠʥʘ, ʜʫʨʥʠʮʷ, ʩʠʥʽ ʷʛʦʜʠ, ʯʘʨʥʠʮʽ, ʯʝʨʥʠʢʘ, 
ʯʝʨʥʠʯʢʘ, ʯʝʨʥʠʯʥʠʢ, ʯʦʨʥʘ ʷʛʦʜʘ, ʯʦʨʥʠʢʘ, ʯʦʨʥʠʯʥʠʢ, ʯʦʨʥʽ ʷʛʦʜʠ, ʯʦʨʥʠʨʠʟʢʘ, 
ʷʛʦʜʘ, ʷʛʦʜʠ, ʷʬʘʥʠ, ʷʬʝʥʠ, ʷʬʝʥʢʘ, ʷʬʝʨ, ʷʬʠʜʠʥʘ, ʷʬʠʜʠʥʢʘ, ʷʬʠʥ, ʷʬʠʥʠ, 
ʷʬʠʥʠʯʯʷ, ʷʣʠʥʥʠʢ, ʷʩʠʨʠ, ʷʬʠʨʥʠʮʷ, ʷʬʠʨʥʠʯ, ʷʬʠʨʥʷʢ, ʷʬʽʤʯʠʢ, ʷʬʽʥʠ, ʷʬʽʨʘ, 
ʷʬʽʨʢʠ, ʷʢʽʨʥʠʢ, ʷʬʽʨʥʠʮʽ, ʷʬʦʥ, ʷʬʦʥʘ, ʷʬʦʨʘ, ʷʬʫʨʠ. 

ʃʠʩʪʦʧʘʜʥʠʡ ʢʫʱʠʢ ʚʠʩʦʪʦʶ ʜʦ 60 ʩʤ ʽʟ ʟʝʣʝʥʠʤ ʩʪʝʙʣʦʤ, ʷʢʠʡ ʤʘʻ ʟʜʘʪʥʽʩʪʴ 
ʜʦ ʟʜʝʨʝʚô̫ ʥʽʥʥʷ ʣʠʰʝ ʚ ʙʘʟʘʣʴʥʽʡ ʯʘʩʪʠʥʽ, ʤʘʻ ʧʦʦʜʠʥʦʢʽ ʢʚʽʪʢʠ ʟ ʧô̫ ʪʠʟʫʙʯʘʩʪʠʤ 
ʚʽʥʦʯʢʦʤ ʙʽʣʦʛʦ, ʨʦʞʝʚʦʛʦ ʘʙʦ ʯʝʨʚʦʥʦʛʦ ʟʘʙʘʨʚʣʝʥʥʷ ʽ ʾʩʪʽʚʥʠʤʠ ʧʣʦʜʘʤʠ ʩʠʥʴʦ-
ʯʦʨʥʦʛʦ ʢʦʣʴʦʨʫ. ʈʦʩʣʠʥʘ ʰʠʨʦʢʦ ʧʦʰʠʨʝʥʘ ʷʢ ʫ ɭʚʨʘʟʽʾ, ʪʘʢ ʽ ʚ ʇʽʚʥʽʯʥʽʡ ɸʤʝʨʠʮʽ; 

http://ru.wikipedia.org/wiki/Vaccinium_uliginosum
http://ru.wikipedia.org/wiki/L.
http://ru.wikipedia.org/wiki/Vaccinium_myrtillus
http://ru.wikipedia.org/wiki/L.
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ʨʦʩʪʝ ʫ ʭʚʦʡʥʠʭ ʽ ʟʤʽʰʘʥʠʭ ʣʽʩʘʭ, ʫ ʪʫʥʜʨʽ ʽ ʚʠʩʦʢʦʛʽʨô̫ ʭ. ʇʣʦʜʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʫ 
ʩʚʽʞʦʤʫ ʽ ʧʝʨʝʨʦʙʣʝʥʦʤʫ ʚʠʛʣʷʜʽ. ʗʛʦʜʠ ʽ ʣʠʩʪʢʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʤʝʜʠʮʠʥʽ. 

ʇʨʦʚʽʜʥʦʶ ʷʛʽʜʥʦʶ ʢʫʣʴʪʫʨʦʶ ʮʴʦʛʦ ʨʦʜʫ ʚ ʉʐɸ ʽ ɭʚʨʦʧʽ ʻ ʚʠʜ Vaccinium 
corymbosum L., ʷʢʠʡ ʚ ʋʢʨʘʾʥʽ ʤʘʻ ʨʽʟʥʽ ʥʘʟʚʠ ï ʣʦʭʠʥʘ, ʙʫʷʭʠ ʽ ʯʦʨʥʠʮʷ. 
ʂʫʣʴʪʠʚʦʚʘʥʽ ʩʦʨʪʠ ʯʦʨʥʠʮʽ ʚʠʩʦʢʦʨʦʩʣʦʾ ʦʪʨʠʤʘʥʽ ʚʽʜ ʥʘʩʪʫʧʥʠʭ ʪʨʴʦʭ ʜʠʢʦʨʦʩʣʠʭ 
ʚʠʜʽʚ ï Vaccinium australe Small, (ʟʘʚʚʠʰʢʠ 2,0ï4,0 ʤ), Vaccinium corymbosum L. 
(2,0ï4,5 ʤ) ʽ Vaccinium angustifolium Ait.(0,5 ʤ).  

Vaccinium corymbosum L. ï ʯʦʨʥʠʮʷ ʚʠʩʦʢʦʨʦʩʣʘ, ʯʦʨʥʠʮʷ ʩʘʜʦʚʘ, ʯʦʨʥʠʮʷ 
ʚʠʩʦʢʘ, ʯʦʨʥʠʮʷ ʱʠʪʢʦʚʘ, ʚʘʢʮʽʥʽʫʤ ʱʠʪʢʦʚʠʡ, ʣʦʭʠʥʘ ʱʠʪʢʦʚʘ, ʣʦʭʠʥʘ ʚʠʩʦʢʘ, 
ʣʦʭʠʥʘ ʚʠʩʦʢʦʨʦʩʣʘ, ʣʦʭʠʥʘ ʜʝʨʝʚʦʧʦʜʽʙʥʘ, ʣʦʭʠʥʘ ʩʘʜʦʚʘ, ʯʦʨʥʠʯʥʝ ʜʝʨʝʚʦ, 
ʛʦʣʫʙʠʢʘ ʚʠʩʦʢʦʨʦʩʣʘ, ʛʦʣʫʙʠʢʘ ʱʠʪʢʦʚʘ, ʛʦʣʫʙʠʢʘ ʘʤʝʨʠʢʘʥʩʴʢʘ, ʛʦʣʫʙʠʢʘ 
ʢʘʥʘʜʩʴʢʘ, ʛʦʣʫʙʠʢʘ ʩʘʜʦʚʘ ʷʛʽʜʥʠʢ ʱʠʪʢʦʚʠʡ,. ʃʠʩʪʦʧʘʜʥʠʡ ʚʠʜ ʽʟ ʇʽʚʥʽʯʥʦʾ 
ɸʤʝʨʠʢʠ ʚʠʩʦʪʦʶ ʜʦ 2 ʤ ʩ ʙʣʽʜʦ-ʨʦʞʝʚʠʤʠ ʢʚʽʪʢʘʤʠ. ʇʣʦʜʠ ʯʦʨʥʦ-ʩʠʥʽ, ʾʩʪʽʚʥʽ, 
ʜʽʘʤʝʪʨʦʤ ʜʦ 2,5 ʩʤ (ʫʨʦʞʘʡʥʽʩʪʴ ʽʟ ʦʜʥʽʻʾ ʨʦʩʣʠʥʠ ʜʦ 10 ʢʛ). ɺʦʩʝʥʠ ʣʠʩʪʢʠ ʯʝʨʚʦʥʽ. 
ɺʠʜ ʤʘʻ ʙʽʣʷ 25 ʩʦʨʪʽʚ. ʋ ʨʦʩʽʡʩʴʢʽʡ ʣʽʪʝʨʘʪʫʨʽ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʥʘʩʪʫʧʥʽ ʥʘʟʚʠ ï 
ʛʦʣʫʙʠʢʘ, ʛʦʣʫʙʠʢʘ ʱʠʪʢʦʚʘ, ʯʦʨʥʠʮʷ ʱʠʪʢʦʚʘ, ʛʦʣʫʙʠʢʘ ʚʠʩʦʢʦʨʦʩʣʘ, ʛʦʣʫʙʠʢʘ 
ʩʘʜʦʚʘ, ʛʦʣʫʙʠʢʘ ʘʤʝʨʠʢʘʥʩʴʢʘ, ʛʦʣʫʙʠʢʘ ʢʘʥʘʜʩʴʢʘ, ʷʛʽʜʥʠʢ ʱʠʪʢʦʚʠʡ.  

ʋ ɼʝʨʞʘʚʥʦʤʫ ʨʝʻʩʪʨʽ ʩʦʨʪʽʚ ʨʦʩʣʠʥ, ʧʨʠʜʘʪʥʠʭ ʜʣʷ ʧʦʰʠʨʝʥʥʷ ʚ ʋʢʨʘʾʥʽ ʟʘ 
ʨʽʟʥʽ ʨʦʢʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʥʝʦʜʥʘʢʦʚʽ ʚʠʜʦʚʽ ʥʘʟʚʠ ʯʦʨʥʠʮʽ ʚʠʩʦʢʦʨʦʩʣʦʾ. ʋ 
ʈʝʻʩʪʨʽ ʟʘ 2010 ʨ. Vaccinium corymbosum L. ʧʨʝʜʩʪʘʚʣʝʥʦ ʷʢ ʏʦʨʥʠʮʶ ʱʠʪʢʦʚʫ, ʟʘ 
2011 ʨ. ï ʷʢ ʃʦʭʠʥʫ ʚʠʩʦʢʦʨʦʩʣʫ (V. murtillus L.), ʟʘ 2012 ʨ. ï ʷʢ ʃʦʭʠʥʫ ʚʠʩʦʢʦʨʦʩʣʫ 
(V. simulatum Small.), ʽ ʟʘ 2013 ʨ. ʷʢ ʃʦʭʠʥʫ ʚʠʩʦʢʦʨʦʩʣʫ (V. corymbosum L.) ʪʘ 
ʟʘʥʝʩʝʥʦ ʪʘʢʽ ʩʦʨʪʠ ʯʦʨʥʠʮʽ ʷʢ ɸʤʘʥʜʘ 818ʄ, ɹʣʫʩʪʘʨ 701ʄ, ʏʽʢ 725ʄ, ʂʝʨʨʽ 728ʉ, 
ɼʞʦʥʥʽ 716ʃ, ɼʨʘʧʝʨ ʪʘ ʃʽʙʝʨʪʽ. ʍʦʯʘ ʫ ʈʝʻʩʪʨʽ ʟʘ 2012ï2013 ʨʨ. ʩʦʨʪʠ ɸʤʘʥʜʘ, 
ɹʣʫʩʪʘʨ, ɼʞʦʥʥʽ, ʂʝʨʨʽ ʽ ʏʽʢ ʚʽʜʥʝʩʝʥʦ ʜʦ ʏʦʨʥʠʮʽ ʟʚʠʯʘʡʥʦʾ (Vaccinium murtillus L.), 
ʘ ʩʦʨʪʠ ɸʚʨʦʨʘ, ɼʨʘʧʝʨ ʽ ʃʶʙʝʨʪʽ ʜʦ ʃʦʭʠʥʠ ʚʠʩʦʢʦʨʦʩʣʦʾ (V. simulatum Small.).  

ɸʨʝʘʣ Vaccinium corymbosum L. ʩʷʛʘʻ ʨʽʚʥʦʤʽʨʥʦ ʚʟʜʦʚʞ ʘʪʣʘʥʪʠʯʥʦʛʦ 
ʫʟʙʝʨʝʞʞʷ ʇʽʚʥʽʯʥʦʾ ɸʤʝʨʠʢʠ, ʧʽʚʥʽʯʥʘ ʤʝʞʘ ʘʨʝʘʣʫ ʧʨʦʭʦʜʠʪʴ ʫ ʂʘʥʘʜʽ, ʚ ʆʥʪʘʨʽʦ 
ʜʦ ʨʘʡʦʥʫ ɺʝʣʠʢʠʭ ʦʟʝʨ. ɺʠʜ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʚ ʟʘʙʦʣʦʯʝʥʠʭ ʣʽʩʘʭ, ʥʘ ʚʦʣʦʛʠʭ 
ʚʽʜʢʨʠʪʠʭ ʛʘʣʷʚʠʥʘʭ. 

ʏʦʨʥʠʮʷ ʚʠʩʦʢʦʨʦʩʣʘ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʩʢʣʘʜʥʽʩʪʶ ʽ ʚʝʣʠʢʦʶ ʚʘʨʽʘʙʝʣʴʥʽʩʪʶ ʦʟʥʘʢ. 
ʂʫʱ, ʫ ʮʴʦʛʦ ʚʠʜʫ, ʜʦʩʷʛʘʻ ʚʠʩʦʪʠ ʜʦ ʪʨʴʦʭ ʤʝʪʨʽʚ. ʂʦʨʝʥʝʚʘ ʩʠʩʪʝʤʘ ʫ ʨʦʩʣʠʥ 
ʯʦʨʥʠʮʽ ʚʠʩʦʢʦʨʦʩʣʦʾ ʟʤʽʰʘʥʘ, ʛʫʩʪʦ ʨʦʟʛʘʣʫʞʝʥʘ, ʨʦʟʪʘʰʦʚʫʻʪʴʩʷ ʫ ʚʝʨʭʥʴʦʤʫ ʰʘʨʽ 
ˇʨʫʥʪʫ ʽ ʥʝ ʤʘʻ ʢʦʨʝʥʝʚʠʭ ʚʦʣʦʩʢʽʚ. ɹʽʣʴʰʽʩʪʴ ʢʦʨʝʥʽʚ ʨʦʟʪʘʰʦʚʫʶʪʴʩʷ ʚ ʟʦʥʽ 
ʥʘʚʢʦʣʦ ʢʫʱʘ, ʚ ʰʘʨʽ ˇʨʫʥʪʫ ʛʣʠʙʠʥʦʶ 40 ʩʤ. ʋ ʧʨʠʨʦʜʥʠʭ ʫʤʦʚʘʭ ʟʨʦʩʪʘʥʥʷ 
ʨʦʩʣʠʥʘ ʯʦʨʥʠʮʽ ʚʠʩʦʢʦʨʦʩʣʦʾ ʚʠʢʦʨʠʩʪʦʚʫʻ ʧʦʞʠʚʥʽ ʨʝʯʦʚʠʥʠ ʽʟ ˇʨʫʥʪʫ ʟʘ 
ʜʦʧʦʤʦʛʦʶ ʝʥʜʦʪʨʦʬʥʦʾ ʤʽʢʦʨʠʟʠ.  

ɯʥʪʝʥʩʠʚʥʠʡ ʨʽʩʪ ʢʦʨʝʥʽʚ ʨʦʟʧʦʯʠʥʘʻʪʴʩʷ ʨʘʥʦ ʚʝʩʥʦʶ, ʢʦʣʠ ʪʝʤʧʝʨʘʪʫʨʘ 
ˇʨʫʥʪʫ ʜʦʩʷʛʘʻ +50ʉ, ʱʦ, ʷʢ ʧʨʘʚʠʣʦ, ʩʧʽʚʧʘʜʘʻ ʟ ʥʘʙʨʷʢʘʥʥʷʤ ʙʨʫʥʴʦʢ. ʈʽʩʪ ʢʦʨʝʥʽʚ 
ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʜʦ ʢʽʥʮʷ ʚʝʩʥʠ. ɺʦʩʝʥʠ ʨʽʩʪ ʢʦʨʝʥʽʚ ʧʦʥʦʚʣʶʻʪʴʩʷ ʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʮʝ ʚ 
ʧʝʨʽʦʜ ʚʽʜ ʟʙʦʨʫ ʚʨʦʞʘʶ ʜʦ ʣʠʩʪʦʧʘʜʘ, ʧʦʢʠ ʪʝʤʧʝʨʘʪʫʨʘ ʥʝ ʟʥʠʟʠʪʴʩʷ ʜʦ +50ʉ.  

ʇʘʛʦʥʠ ʫ ʯʦʨʥʠʮʽ ʚʠʩʦʢʦʨʦʩʣʦʾ ʟʣʝʛʢʘ ʨʝʙʨʠʩʪʽ, ʙʣʠʩʢʫʯʽ ʘʙʦ ʤʘʪʦʚʽ. 
ɿʘʙʘʨʚʣʝʥʥʷ ʾʭ ʚʘʨʽʶʻ ʚʽʜ ʷʩʢʨʘʚʦ-ʟʝʣʝʥʦʛʦ ʜʦ ʩʚʽʪʣʦ-ʢʦʨʠʯʥʝʚʦʛʦ. ʇʘʛʦʥʠ, ʱʦ 
ʛʽʣʢʫʶʪʴʩʷ ʤʘʶʪʴ ʜʦʚʞʠʥʫ 9,5ï9,9 ʩʤ, ʘ ʧʘʛʦʥʠ ʬʦʨʤʫʚʘʥʥʷ ʟʘ ʧʝʨʽʦʜ ʚʝʛʝʪʘʮʽʾ 
ʜʦʩʷʛʘʶʪʴ ʜʦʚʞʠʥʠ ʚʽʜ 80 ʜʦ 115 ʩʤ. ʅʦʚʦʫʪʚʦʨʝʥʽ ʧʘʛʦʥʠ ʨʦʟʚʠʚʘʶʪʴʩʷ ʥʘ 
ʜʚʦʨʽʯʥʠʭ ʨʘʥʦ ʚʝʩʥʦʶ. ʎʽ ʧʘʛʦʥʠ ʤʘʶʪʴ ʤʽʮʥʫ ʩʪʨʫʢʪʫʨʫ ʽ ʯʘʩʪʦ ʚʽʜʨʦʜʞʫʶʪʴ 
ʧʘʛʦʥʠ ʜʣʷ ʫʪʚʦʨʝʥʥʷ ʧʣʦʜʽʚ ʛʦʣʫʙʠʢʠ ʚ ʥʘʩʪʫʧʥʽ ʨʦʢʠ. ɺʝʛʝʪʘʪʠʚʥʠʡ ʾʭ ʨʽʩʪ 
ʨʦʟʧʦʯʠʥʘʻʪʴʩʷ ʥʘʚʝʩʥʽ ʟ ʥʘʙʫʙʥʷʚʽʥʥʷʤ ʙʨʫʥʴʦʢ. ʉʧʦʯʘʪʢʫ ʧʘʛʦʥʠ ʨʦʩʪʫʪʴ ʜʫʞʝ 
ʰʚʠʜʢʦ, ʧʦʪʽʤ ʾʭ ʨʽʩʪ ʧʨʠʧʠʥʷʻʪʴʩʷ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ ʚʝʨʭʽʚʢʦʚʽ ʙʨʫʥʴʢʠ 

http://ru.wikipedia.org/wiki/Vaccinium_corymbosum
http://ru.wikipedia.org/wiki/L.
http://ru.wikipedia.org/wiki/%D0%A1%D0%B5%D0%B2%D0%B5%D1%80%D0%BD%D0%B0%D1%8F_%D0%90%D0%BC%D0%B5%D1%80%D0%B8%D0%BA%D0%B0
http://ru.wikipedia.org/wiki/%D0%A1%D0%B5%D0%B2%D0%B5%D1%80%D0%BD%D0%B0%D1%8F_%D0%90%D0%BC%D0%B5%D1%80%D0%B8%D0%BA%D0%B0
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ʟʘʣʠʰʘʶʪʴʩʷ ʥʝʜʦʨʦʟʚʠʥʝʥʠʤʠ. ʏʝʨʝʟ 1ï2 ʪʠʞʥʽ ʚʝʨʭʽʚʢʦʚʘ ʙʨʫʥʴʢʘ ʨʦʟʧʦʯʠʥʘʻ ʨʽʩʪ 
ʽ ʧʨʦʜʦʚʞʫʻ ʨʦʟʚʠʚʘʪʠʩʴ. ɿʘ ʧʝʨʽʦʜ ʚʝʛʝʪʘʮʽʾ ʧʘʛʦʥʠ ʤʦʞʫʪʴ ʤʘʪʠ ʜʝʢʽʣʴʢʘ ʧʝʨʽʦʜʽʚ 
ʟʨʦʩʪʘʥʥʷ.  

ʋ ʩʝʨʝʜʠʥʽ ʣʽʪʘ ʥʘ ʦʜʥʦʨʽʯʥʠʭ ʧʘʛʦʥʘʭ ʬʦʨʤʫʻʪʴʩʷ ʥʝʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ 
ʢʚʽʪʢʦʚʠʭ ʙʨʫʥʴʦʢ ʧʽʜ ʫʨʦʞʘʡ ʤʘʡʙʫʪʥʴʦʛʦ ʨʦʢʫ. ʌʦʨʤʫʚʘʥʥʷ ʨʦʟʧʦʯʠʥʘʻʪʴʩʷ ʟ 
ʘʧʽʢʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʧʘʛʦʥʘ ʽ ʧʨʦʜʦʚʞʫʻʪʴʩʷ ʜʦ ʙʘʟʘʣʴʥʦʾ. ʂʚʽʪʢʦʚʽ ʙʨʫʥʴʢʠ ʩʬʝʨʠʯʥʦʾ 
ʬʦʨʤʠ, ʥʘʙʘʛʘʪʦ ʢʨʫʧʥʽʰʽ ʟʘ ʨʦʩʪʦʚʽ, ʢʽʣʴʢʽʩʪʴ ʾʭ ʫ ʚʫʟʣʽ ʥʝ ʧʝʨʝʚʠʱʫʻ ʯʦʪʠʨʴʦʭ. ʗʢ 
ʧʨʘʚʠʣʦ, ʢʚʽʪʢʦʚʦʶ ʟʘʚʞʜʠ ʻ ʚʝʨʭʽʚʢʦʚʘ ʙʨʫʥʴʢʘ ʽ ʦʜʥʘ-ʪʨʠ ʙʽʯʥʠʭ, ʢʦʞʥʘ ʟ ʷʢʠʭ 
ʥʘʣʽʯʫʻ ʚʽʜ ʧô̫ ʪʠ ʜʦ 10 ʧʦʪʝʥʮʽʡʥʠʭ ʢʚʽʪʦʢ. ʈʦʩʪʦʚʽ ʙʨʫʥʴʢʠ ʧʘʟʫʰʥʽ, ʜʨʽʙʥʽ, 
ʜʦʚʛʘʩʪʽ, ʟʘʛʦʩʪʨʝʥʽ, ʨʦʟʪʘʰʦʚʘʥʽ ʟʘ ʚʩʽʻʶ ʜʦʚʞʠʥʦʶ ʧʘʛʦʥʘ. 

ʃʠʩʪʢʠ ʯʦʨʥʠʮʽ ʚʠʩʦʢʦʨʦʩʣʦʾ ï ʢʨʫʧʥʽ, ʪʝʤʥʦ-ʟʝʣʝʥʽ, ʛʣʘʜʝʥʴʢʽ, ʙʣʠʩʢʫʯʽ, 
ʧʨʠʪʠʩʥʫʪʽ ʜʦ ʩʪʝʙʣʘ, ʥʘ ʢʦʨʦʪʢʠʭ ʯʝʨʝʰʢʘʭ, ʮʽʣʦʢʨʘʾ ʘʙʦ ʟʫʙʯʘʩʪʽ. ʃʠʩʪʢʦʚʘ 
ʧʣʘʩʪʠʥʢʘ ʝʣʽʧʪʠʯʥʘ ʘʙʦ ʦʚʘʣʴʥʘ, ʜʦʚʞʠʥʘ ʷʢʦʾ ʤʦʞʝ ʜʦʩʷʛʘʪʠ 8 ʩʤ, ʘ ʰʠʨʠʥʘ ï 4 ʩʤ.  

ʎʚʽʪʽʥʥʷ ʯʦʨʥʠʮʽ ʚʠʩʦʢʦʨʦʩʣʦʾ ʨʦʟʧʦʯʠʥʘʻʪʴʩʷ ʚ ʪʨʘʚʥʽ. ʉʫʮʚʽʪʪʷ ʨʦʟʤʽʱʝʥʽ ʥʘ 
ʢʽʥʮʷʭ ʧʘʛʦʥʽʚ ʘʙʦ ʚ ʧʘʟʫʭʘʭ ʣʠʩʪʢʽʚ. ʏʠʩʣʦ ʢʚʽʪʦʢ ʫ ʩʫʮʚʽʪʪʷʭ ʢʦʣʠʚʘʻʪʴʩʷ ʚ ʤʝʞʘʭ 
4ï20, ʽʥʦʜʽ ʜʦ 24 ʰʪ. ʂʚʽʪʢʠ ʟʘ ʬʦʨʤʦʶ ʦʮʚʽʪʠʥʠ ʤʦʞʫʪʴ ʙʫʪʠ ʮʠʣʽʥʜʨʠʯʥʠʤʠ ʘʙʦ 
ʛʣʝʯʠʢʦʧʦʜʽʙʥʠʤʠ. ɿʘʙʘʨʚʣʝʥʥʷ ʚʽʥʦʯʢʘ ʙʽʣʝ ʘʙʦ ʙʽʣʦ-ʨʦʞʝʚʝ. ɺʝʨʭʽʚʢʦʚʽ ʢʚʽʪʢʠ 
ʨʦʟʢʨʠʚʘʶʪʴʩʷ ʨʘʥʽʰʝ, ʥʽʞ ʙʽʯʥʽ. ʂʚʽʪʢʘ ʘʢʪʠʥʦʤʦʨʬʥʘ ʟ ʜʟʚʦʥʠʢʦʧʦʜʽʙʥʠʤ 
ʚʽʥʦʯʢʦʤ, ʟ 4ï5 ʚʽʜʽʛʥʫʪʠʤʠ ʟʫʙʮʷʤʠ, ʙʽʣʘ ʘʙʦ ʟʣʝʛʢʘ ʨʦʞʝʚʘ. ɺ ʩʝʨʝʜʥʴʦʤʫ, ʚ 
ʢʠʪʠʮʷʭ ʧʦ 8ï10 ʢʚʽʪʦʢ. ʇʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ ʮʚʽʪʽʥʥʷ ʽ ʬʦʨʤʫʚʘʥʥʷ ʧʣʦʜʽʚ, ʦʢʨʝʤʽ 
ʢʠʪʠʮʽ ʧʣʦʜʽʚ ʥʘ ʢʽʥʮʷʭ ʧʘʛʦʥʽʚ ʚʠʛʣʷʜʘʶʪʴ ʷʢ ʻʜʠʥʝ ʮʽʣʝ ʽ ʥʘʨʘʭʦʚʫʶʪʴ ʜʦ 24 
ʮʝʥʦʢʘʨʧʥʠʭ ʷʛʽʜ (ʦʩʦʙʣʠʚʦ ʮʝ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʩʦʨʪʫ Blueray).  

ʇʣʽʜ ï ʥʝʩʧʨʘʚʞʥʷ ʷʛʦʜʘ ʟ ʯʠʩʣʝʥʥʠʤʠ ʥʘʩʽʥʠʥʘʤʠ, ʜʣʷ ʨʦʟʚʠʪʢʫ ʷʢʦʾ ʧʦʪʨʽʙʥʦ 
ʚʽʜ ʜʚʦʭ ʜʦ ʪʨʴʦʭ ʤʽʩʷʮʽʚ. ʂʦʣʽʨ ʧʣʦʜʽʚ ʚʽʜ ʙʣʘʢʠʪʥʦʛʦ ʜʦ ʯʦʨʥʦʛʦ, ʜ̔ ʘʤʝʪʨ ʚʘʨʽʶʻ 
ʚʽʜ 5 ʜʦ 10 ʤʤ. ʗʛʦʜʠ ʚ ʢʠʪʠʮʽ ʜʦʟʨʽʚʘʶʪʴ ʧʦʩʪʫʧʦʚʦ  ̔ʪʨʠʚʘʣʠʡ ʯʘʩ ʥʝ ʦʧʘʜʘʶʪʴ, 
ʤʘʶʪʴ ʭʦʨʦʰʽ ʩʤʘʢʦʚʽ ʷʢʦʩʪʽ. ʈʦʟʤʽʨʠ ʷʛʦʜʠ ʟʥʘʯʥʦ ʚʘʨʽʶʶʪʴ ʟʘʣʝʞʥʦ ʚʽʜ ʩʦʨʪʦʚʠʭ 
ʦʩʦʙʣʠʚʦʩʪʝʡ ʽ ʧʦʣʦʞʝʥʥʷ ʚ ʢʠʪʠʮʽ. ʈʦʟʤʽʨ ʷʛʽʜ ʟʙʽʣʴʰʫʻʪʴʩʷ ʥʝ ʪʽʣʴʢʠ ʜʦ ʧʦʯʘʪʢʫ 
ʜʦʟʨʽʚʘʥʥʷ, ʘʣʝ ʽ ʧʽʩʣʷ ʥʘʙʫʪʪʷ ʙʣʘʢʠʪʥʦʛʦ ʟʘʙʘʨʚʣʝʥʥʷ, ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ ʟʘʚʜʷʢʠ 
ʚʩʤʦʢʪʫʚʘʥʥʶ ʚʦʜʠ. ɿʘʩʫʭʘ ʚ ʧʝʨʽʦʜ ʜʦʟʨʽʚʘʥʥʷ ʷʛʽʜ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʤʝʥʰʝʥʥʷ ʾʭ 
ʨʦʟʤʽʨʽʚ ʽ ʧʦʛʽʨʰʝʥʥʷ ʩʤʘʢʫ, ʪʦʤʫ ʚ ʧʝʨʽʦʜ ʬʦʨʤʫʚʘʥʥʷ ʽ ʜʦʟʨʽʚʘʥʥʷ ʧʣʦʜʽʚ ʜʫʞʝ 
ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʤʘʻ ʧʦʣʠʚ. ɿʘʙʘʨʚʣʝʥʥʷ ʧʣʦʜʽʚ ʩʚʽʪʣʦ-ʙʣʘʢʠʪʥʝ, ʙʣʘʢʠʪʥʝ ʘʙʦ 
ʪʝʤʥʦ-ʙʣʘʢʠʪʥʝ, ʟ ʩʠʟʠʤ ʥʘʣʴʦʪʦʤ. ɿʘ ʬʦʨʤʦʶ ʚʦʥʠ ʙʫʚʘʶʪʴ ʦʢʨʫʛʣʽ, ʽʥʦʜʽ 
ʧô̫ ʪʠʛʨʘʥʥʽ, ʩʧʣʶʩʥʫʪʽ. ʄʝʟʦʢʘʨʧʽʡ ʷʛʦʜʠ ʙʽʣʠʡ, ʱʽʣʴʥʠʡ ʘʙʦ ʩʝʨʝʜʥʴʦʾ ʛʫʩʪʠʥʠ, 
ʝʢʟʦʢʘʨʧʽʡ ʰʢʽʨʷʩʪʠʡ. ʇʣʦʜʠ ʥʝʩʧʨʘʚʞʥʽ ʽ ʪʦʤʫ ʧʽʩʣʷ ʜʦʟʨʽʚʘʥʥʷ ʥʘ ʚʝʨʭʽʚʮʽ 
ʟʙʝʨʽʛʘʶʪʴʩʷ ʯʘʰʦʣʠʩʪʠʢʠ. ʉʤʘʢ ʧʣʦʜʽʚ, ʚ ʦʩʥʦʚʥʦʤʫ, ʢʠʩʣʦ-ʩʦʣʦʜʢʠʡ, ʙʫʚʘʻ 
ʩʦʣʦʜʢʠʤ. ɸʢʫʤʫʣʷʮʽʷ ʮʫʢʨʫ, ʚ ʧʝʨʽʦʜ ʜʦʟʨʽʚʘʥʥʷ, ʧʦʣʽʧʰʫʻ ʾʭ ʩʤʘʢʦʚʽ ʚʣʘʩʪʠʚʦʩʪʽ. 
ɺ ʮʝʡ ʞʝ ʧʝʨʽʦʜ ʚ ʷʛʦʜʽ ʨʫʡʥʫʶʪʴʩʷ ʢʠʩʣʦʪʠ, ʽ, ʪʘʢʠʤ ʯʠʥʦʤ, ʟʤʝʥʰʫʻʪʴʩʷ 
ʢʠʩʣʦʪʥʽʩʪʴ. ʉʤʘʢ ʧʣʦʜʽʚ ʧʦʣʽʧʰʫʻʪʴʩʷ ʜʦ ʟʘʢʽʥʯʝʥʥʷ ʧʝʨʽʦʜʫ ʜʦʟʨʽʚʘʥʥʷ. ʋ ʙʘʛʘʪʴʦʭ 
ʩʦʨʪʽʚ ʧʣʦʜʠ ʤʘʶʪʴ ʧʨʠʻʤʥʠʡ ʩʠʣʴʥʠʡ ʘʨʦʤʘʪ, ʫ ʯʘʩʪʠʥʠ ʩʦʨʪʽʚ ʚʽʥ ʩʣʘʙʢʠʡ, ʘ ʫ 
ʜʝʷʢʠʭ ʚʽʜʩʫʪʥʽʡ ʟʦʚʩʽʤ. ʗʢʽʩʪʴ ʷʛʽʜ ʟʘʣʝʞʠʪʴ ʚʽʜ ʬʘʟʠ ʜʦʟʨʽʚʘʥʥʷ, ʧʦʜʦʚʞʝʥʥʷ 
ʧʝʨʽʦʜʫ ʜʦʟʨʽʚʘʥʥʷ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʨʦʟʤô̫ ʢʰʝʥʥʷ ʷʛʦʜʠ, ʱʦ ʧʦʣʽʧʰʫʻ ʩʤʘʢ, ʘʣʝ 
ʟʙʽʣʴʰʫʻ ʤʦʞʣʠʚʽʩʪʴ ʾʭ ʬʽʟʠʯʥʦʛʦ ʧʦʰʢʦʜʞʝʥʥʷ.  

ɺʠʱʝʚʠʢʣʘʜʝʥʠʡ ʪʘ ʧʨʦʘʥʘʣʽʟʦʚʘʥʠʡ ʤʘʪʝʨʽʘʣ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʩʪʚʝʨʜʞʫʚʘʪʠ, 
ʱʦ ʽʩʥʫʶʪʴ ʨʽʟʥʽ ʪʝʥʜʝʥʮʽʾ ʪʣʫʤʘʯʝʥʥʷ ʨʦʜʦʚʠʭ, ʧʽʜʨʦʜʦʚʠʭ ʽ ʚʠʜʦʚʠʭ ʥʘʟʚ Ericaceae 
Juss., ʜʝ ʥʘʟʚʘ ʨʦʜʫ Vaccinium L. çʏʦʨʥʠʮʷè ʘʙʦ çɹʫʷʭʠè, ʘ ʚʠʜʫ Vaccinium 
uliginosum L. çɹʫʷʭʠè ʘʙʦ çʃʦʭʠʥʘè ʥʝ ʚʽʜʧʦʚʽʜʘʶʪʴ ʤʽʞʥʘʨʦʜʥʠʤ ʢʣʘʩʠʬʽʢʘʮʽʡʥʠʤ 
ʥʘʟʚʘʤ ʨʦʩʣʠʥ. ʑʦ ʦʟʥʘʯʘʶʪʴ ʥʘʟʚʠ çɹʫʷʭʠè ʯʠ çʃʦʭʠʥʘèʚ ʩʣʦʚʥʠʢʘʭ ʫʢʨʘʾʥʩʴʢʦʾ 
ʥʘʫʢʦʚʦʾ ʪʝʨʤʽʥʦʣʦʛʽʾ ʽ ʪʝʨʤʽʥʦʣʦʛʽʯʥʠʭ ʩʣʦʚʥʠʢʘʭ ʟ ʫʢʨʘʾʥʩʴʢʠʤʠ ʥʘʟʚʘʤʠ ʨʦʩʣʠʥ 
ʥʝʤʘʻ. ʅʘʟʚʘ ʚʠʜʫ Vaccinium corymbosum L. ʫ ʚʩʽʭ ʚʠʟʥʘʯʥʠʢʘʭ ʚʠʱʠʭ ʨʦʩʣʠʥ 
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ʋʢʨʘʾʥʠ ʚʽʜʩʫʪʥʷ, ʪʦʤʫ ʙʘʞʘʥʦ ʙʫʣʦ ʙ ʫʥʽʬʽʢʫʚʘʪʠ ʧʝʨʝʢʣʘʜ ʽ ʟʨʦʙʠʪʠ ʡʦʛʦ 
ʧʨʠʡʥʷʪʥʠʤ ʜʣʷ ʫʩʽʭ ʚʠʜʽʚ ʨʦʜʫ Vaccinium L. 

ɸʥʘʣʽʟ ʜʝʥʜʨʦʬʣʦʨʠ ʋʢʨʘʾʥʠ ʩʚʽʜʯʠʪʴ ʧʨʦ ʥʝʦʙʭʽʜʥʽʩʪʴ ʢʨʠʪʠʯʥʦʛʦ ʧʝʨʝʛʣʷʜʫ 
ʥʘʚʝʜʝʥʠʭ ʥʘʟʚ ʥʦʚʠʭ ʚʠʜʽʚ ʽʥʪʨʦʜʫʢʦʚʘʥʠʭ ʧʣʦʜʦʚʠʭ ʽ ʷʛʽʜʥʠʭ ʨʦʩʣʠʥ, ʦʩʦʙʣʠʚʦ 
ʪʘʢʠʭ ʷʢ ʯʦʨʥʠʮʷ ʚʠʩʦʢʦʨʦʩʣʘ (Vaccinium corymbosum L.). ʉʫʯʘʩʥʽ ʙʦʪʘʥʽʢʠ 
ʧʨʠʚʦʜʷʪʴ ʫʢʨʘʾʥʩʴʢʽ ʤʽʩʮʝʚʽ ʥʘʟʚʠ ʫ ʷʢʦʤʦʛʘ ʙʽʣʴʰʫ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʜʦ ʘʚʪʦʨʩʴʢʦʾ 
ʣʘʪʠʥʠ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʢʦʨʝʢʪʥʠʡ ʧʝʨʝʢʣʘʜ ʥʘʟʚ (ʙʫʷʭʠ, ʣʦʭʠʥʘ). 

ʇʝʨʝʢʣʘʜ ʥʘʟʚʠ ʚʠʜʫ ʯʠ ʧʽʜʚʠʜʫ ʧʦʚʠʥʝʥ ʙʫʪʠ ʧʦʚʥʠʤ, ʦʜʥʦʟʥʘʯʥʠʤ ʽ 
ʟʚʦʨʦʪʥʽʤ, ʪʦʜʽ ʫʢʨʘʾʥʩʴʢʦʶ ʤʦʚʦʶ ʙʝʟʧʦʤʠʣʢʦʚʦ ʤʦʞʥʘ ʧʨʘʚʠʣʴʥʦ ʥʘʟʠʚʘʪʠ 
ʽʥʪʨʦʜʫʢʦʚʘʥʫ ʢʫʣʴʪʫʨʫ. ɺʽʜʭʠʣʝʥʥʷ ʚʽʜ ʤʽʩʮʝʚʦʾ ʥʘʟʚʠ ʚʠʜʫ ʯʠ ʧʽʜʚʠʜʫ ʤʦʞʣʠʚʝ ʫ 
ʚʠʧʘʜʢʘʭ ʥʝʤʠʣʦʟʚʫʯʥʦʩʪʽ ʫʪʚʦʨʶʚʘʥʦʾ ʥʘʟʚʠ ʪʘ ʱʝ ʧʨʠʯʠʥ, ʱʦ ʧʦʪʨʝʙʫʶʪʴ 
ʦʢʨʝʤʦʛʦ ʦʙʛʦʚʦʨʝʥʥʷ. ʉʧʨʦʙʠ ʰʠʨʦʢʦʛʦ ʫʟʘʛʘʣʴʥʝʥʥʷ, ʧʨʠ ʚʽʜʪʚʦʨʝʥʥʽ ʟʘʧʦʟʠʯʝʥʴ 
ʤʽʩʮʝʚʠʭ ʥʘʟʚ ʟʘʩʦʙʘʤʠ ʫʢʨʘʾʥʩʴʢʦʾ ʤʦʚʠ, ʥʝ ʟʘʚʞʜʠ ʜʘʶʪʴ ʧʦʪʨʽʙʥʠʡ ʨʝʟʫʣʴʪʘʪ ʽ ʥʝ 
ʚʽʜʧʦʚʽʜʘʶʪʴ ʤʽʞʥʘʨʦʜʥʽʡ ʢʣʘʩʠʬʽʢʘʮʽʾ. ʇʨʘʚʠʣʴʥʠʡ ʧʝʨʝʢʣʘʜ ʚʠʜʫ ʯʠ ʧʽʜʚʠʜʫ 
ʟʘʙʝʟʧʝʯʫʻ ʟʚʦʨʦʪʥʠʡ ʧʝʨʝʢʣʘʜ, ʢʦʣʠ ʟʘ ʫʢʨʘʾʥʩʴʢʦʶ ʥʘʟʚʦʶ ʤʦʞʥʘ ʙʝʟʧʦʤʠʣʢʦʚʦ 
ʚʽʜʪʚʦʨʠʪʠ ʣʘʪʠʥʩʴʢʫ ʥʘʟʚʫ. 

ɹʘʞʘʥʦ ʙʫʣʦ ʙ ʫʥʽʬʽʢʫʚʘʪʠ ʧʝʨʝʢʣʘʜ, ʟʨʦʙʠʪʠ ʡʦʛʦ ʧʦʩʣʽʜʦʚʥʠʤ ʜʣʷ ʫʩʽʭ ʥʘʟʚ 
ʨʦʜʫ Vʘccinium L. ʗʢʱʦ ʚʚʘʞʘʪʠ ʨʦʜʦʚʽ ʥʘʟʚʠ ʣʘʪʠʥʽʟʦʚʘʥʠʤʠ, ʪʦʜʽ ʡ ʽʥʰʦʤʦʚʥʽ 
ʩʣʦʚʘ ʧʦʚʠʥʥʽ ʧʝʨʝʜʘʚʘʪʠʩʷ ʟʘ ʧʨʘʚʠʣʘʤʠ ʣʘʪʠʥʩʴʢʦʾ ʤʦʚʠ, ʪʦʙʪʦ Vaccinium 
çɺʘʢʮʽʥʽʫʤè, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʧʦʭʦʜʞʝʥʥʷ ʚʽʜ ʫʢʨʘʾʥʩʴʢʦʾ ʥʘʟʚʠ ʨʦʩʣʠʥʠ çɹʫʷʭʠè ʘʙʦ 
çʃʦʭʠʥʘè. ʅʘʟʚʠ ʨʦʜʠʥ ʧʦʚʠʥʥʽ ʚʽʜʧʦʚʽʜʘʪʠ ʥʘʟʚʘʤ ʪʠʧʦʚʠʭ ʨʦʜʽʚ. 

ɺʠʭʦʜʷʯʠ ʟ ʘʥʘʣʽʟʫ ʥʘʚʝʜʝʥʠʭ ʜʘʥʠʭ, Vaccinium corymbosum L. ʥʘʣʝʞʠʪʴ ʜʦ 
ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ ʚʠʜʫ, ʷʢʠʡ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʠʡ ʫ ʧʣʦʜʽʚʥʠʮʪʚʽ ʽ ʜʝʢʦʨʘʪʠʚʥʦʤʫ 
ʩʘʜʽʚʥʠʮʪʚʽ, ʦʜʥʘʢ ʬʽʪʦʥʽʤʠ ʨʽʟʥʦʛʦ ʨʽʚʥʷ ʯʠ ʥʘʨʦʜʥʽ ʥʘʟʚʠ, ʱʦ ʥʘʚʝʜʝʥʽ ʫ 
ʚʠʟʥʘʯʥʠʢʘʭ ʚʠʱʠʭ ʨʦʩʣʠʥ ʋʢʨʘʾʥʠ ʩʪʦʩʦʚʥʦ Vaccinium corymbosum L. ʧʦʪʨʝʙʫʶʪʴ 
ʚʠʧʨʘʚʣʝʥʥʷ ʡ ʫʪʦʯʥʝʥʥʷ ʥʘ ʦʩʥʦʚʽ ʚʜʦʩʢʦʥʘʣʝʥʦʛʦ ʧʨʘʚʦʧʠʩʫ ʣʘʪʠʥʩʴʢʠʭ ʥʘʟʚ ʨʦʜʫ 
ʽ ʚʠʜʫ, ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʩʫʯʘʩʥʠʭ ʜʘʥʠʭ ʟ ʩʠʩʪʝʤʘʪʠʢʠ ʨʦʩʣʠʥ. ɸʥʘʣʽʟ ʩʠʩʪʝʤʘʪʠʯʥʦʛʦ 
ʧʦʣʦʞʝʥʥʷ ʚʠʜʽʚ ʨʦʜʫ Vʘccinium L. ʜʦʟʚʦʣʷʻ ʚʠʟʥʘʯʠʪʠ ʥʘʟʚʫ Vaccinium corymbosum 
L. ʥʝ ʷʢ çɹʫʷʭʠèʯʠ çʃʦʭʠʥʘè, ʘ ʷʢ çʏʦʨʥʠʮʷ ʚʠʩʦʢʦʨʦʩʣʘè.  
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ʌʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʩʪʘʙʠʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʦʨʛʘʥʠʟʤʘ ʷʚʣʷʝʪʩʷ 
ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʮʝʩʩʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʝʛʦ ʥʦʨʤʘʣʴʥʦʝ ʨʘʟʚʠʪʠʝ (ʛʦʤʝʦʩʪʘʟ). 
ɻʦʤʝʦʩʪʘʟ ï ʩʧʦʩʦʙʥʦʩʪʴ ʦʨʛʘʥʠʟʤʘ ʧʦʜʜʝʨʞʠʚʘʪʴ ʧʦʩʪʦʷʥʩʪʚʦ ʚʥʫʪʨʝʥʥʝʡ ʩʨʝʜʳ. ɺ 
ʦʙʳʯʥʳʭ ʫʩʣʦʚʠʷʭ ʞʠʚʦʝ ʨʝʘʛʠʨʫʝʪ ʥʘ ʚʦʟʜʝʡʩʪʚʠʝ ʩʨʝʜʳ ʯʝʨʝʟ ʩʣʦʞʥʫʶ ʩʠʩʪʝʤʫ 
ʙʫʬʝʨʥʳʭ ʛʦʤʝʦʩʪʘʪʠʯʝʩʢʠʭ ʤʝʭʘʥʠʟʤʦʚ, ʢʦʪʦʨʳʝ ʧʦʜʜʝʨʞʠʚʘʶʪ ʦʧʪʠʤʘʣʴʥʦʝ 
ʧʨʦʪʝʢʘʥʠʝ ʧʨʦʮʝʩʩʦʚ ʨʘʟʚʠʪʠʷ. ʇʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʡ ʵʪʠ 
ʤʝʭʘʥʠʟʤʳ ʤʦʛʫʪ ʙʳʪʴ ʥʘʨʫʰʝʥʳ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʠʟʤʝʥʝʥʠʶ ʨʘʟʚʠʪʠʷ ʠ ʝʛʦ 
ʨʘʟʣʠʯʥʳʭ ʧʘʨʘʤʝʪʨʦʚ. ʅʘʠʙʦʣʝʝ ʮʝʥʥʳʤʠ ʷʚʣʷʶʪʩʷ ʠʥʜʠʚʠʜʳ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝʩʷ 
ʩʪʘʙʠʣʴʥʳʤ ʛʦʤʝʦʩʪʘʟʦʤ, ʚ ʦʩʥʦʚʝ ʢʦʪʦʨʦʛʦ ʣʝʞʘʪ ʧʨʦʮʝʩʩʳ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ 
ʥʦʨʤʘʣʴʥʦʝ ʜʝʣʝʥʠʝ ʢʣʝʪʦʢ ʠ ʨʦʩʪ ʦʨʛʘʥʠʟʤʘ. ʀʥʜʠʢʘʪʦʨʦʤ ʩʦʩʪʦʷʥʠʷ ʨʘʩʪʝʥʠʷ (ʠ 
ʣʶʙʦʛʦ ʞʠʚʦʛʦ ʦʨʛʘʥʠʟʤʘ) ʩʣʫʞʠʪ ʛʝʥʝʪʠʯʝʩʢʠʡ ʘʧʧʘʨʘʪ. ʇʦʢʘʟʘʪʝʣʝʤ ʝʛʦ ʨʘʙʦʪʳ 
ʷʚʣʷʝʪʩʷ ʮʠʪʦʛʝʥʝʪʠʯʝʩʢʘʷ ʩʪʘʙʠʣʴʥʦʩʪʴ (ʠʣʠ ʥʝʩʪʘʙʠʣʴʥʦʩʪʴ), ʢʦʪʦʨʫʶ ʦʮʝʥʠʚʘʶʪ 
ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʥʘʨʫʰʝʥʠʡ ʜʝʣʝʥʠʷ. ʎʠʪʦʛʝʥʝʪʠʯʝʩʢʘʷ ʩʪʘʙʠʣʴʥʦʩʪʴ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, 
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ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʜʝʡʩʪʚʠʝ ʩʝʛʦ ʢʦʤʧʣʝʢʩʘ ʥʝʛʘʪʠʚʥʳʭ ʬʘʢʪʦʨʦʚ ʥʘ ʦʨʛʘʥʠʟʤ, ʪ.ʝ. 
ʷʚʣʷʝʪʩʷ ʠʥʪʝʛʨʘʣʥɹʳʤ ʧʦʢʘʟʘʪʝʣʝʤ, ʦʙʥʘʨʫʞʠʚʘʶʱʠʤ ʦʩʦʙʠ ʩ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʴʶ 
ʥʘʛʨʫʞʝʥʥʦʩʪʠ ʘʙʝʨʨʘʥʪʥʳʤʠ ʢʣʝʪʢʘʤʠ. ʆʧʨʝʜʝʣʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʧʦ ʤʫʪʘʙʠʣʴʥʦʩʪʠ 
ʛʨʫʧʧ, ʠʭ ʯʠʩʣʘ ʠ ʦʙʲʝʤʘ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʵʬʬʝʢʪʠʚʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ 
ʮʠʪʦʛʝʥʝʪʠʯʝʩʢʦʡ ʩʪʘʙʠʣʴʥʦʩʪʠ ʧʨʠʨʦʜʥʳʭ ʧʦʧʫʣʷʮʠʡ [1]. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ 
ʜʦʩʪʘʪʦʯʥʦ ʧʝʨʩʧʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʮʠʪʦʛʝʥʝʪʠʯʝʩʢʦʛʦ ʤʝʪʦʜʘ ʜʣʷ ʦʮʝʥʢʠ 
ʛʦʤʝʦʩʪʘʟʘ ʥʘ ʢʣʝʪʦʯʥʦʤ ʫʨʦʚʥʝ, ʩʦʩʪʦʷʥʠʷ ʞʠʚʳʭ ʦʨʛʘʥʠʟʤʦʚ (ʘ ʧʦ ʠʭ 
ʩʘʤʦʯʫʚʩʪʚʠʶ ï ʩʦʩʪʦʷʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ). ʅʘʯʘʣʴʥʳʤ ʵʪʘʧʦʤ ʜʘʥʥʦʡ ʨʘʙʦʪʳ 
ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʮʠʪʦʛʝʥʝʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʫ ʙʠʦʦʙʲʝʢʪʦʚ ʚ ʥʦʨʤʘʣʴʥʳʭ 
ʫʩʣʦʚʠʷʭ (ʥʘ ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʦʡ ʪʝʨʨʠʪʦʨʠʠ) ʠ ʧʦʣʫʯʝʥʠʝ ʥʘʜʝʞʥʳʭ 
ʢʦʥʪʨʦʣʴʥʳʭ ʜʘʥʥʳʭ. ʉ ʵʪʦʡ ʮʝʣʴʶ ʚʝʜʝʪʩʷ ʧʦʠʩʢ ʚʠʜʦʚ-ʠʥʜʠʢʘʪʦʨʦʚ 
ʛʝʥʦʪʦʢʩʠʯʥʦʩʪʠ ʩʨʝʜʳ (ʪʝʩʪ-ʦʙʲʝʢʪʦʚ), ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʥʳ ʙʳʩʪʨʦ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʝʝ 
ʠʟʤʝʥʝʥʠʷ. ʆʜʥʠʤ ʠʟ ʪʘʢʠʭ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ ʷʚʣʷʝʪʩʷ ʙʝʨʝʟʘ ʧʦʚʠʩʣʘʷ (Betula pendula 
Roth.). ɼʘʥʥʘʷ ʢʫʣʴʪʫʨʘ ʥʝ ʫʩʪʦʡʯʠʚʘ ʢ ʩʪʨʝʩʩʫ ʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʢ ʘʥʪʨʦʧʦʛʝʥʥʦʤʫ, ʚ 
ʩʚʷʟʠ ʩ ʚʳʩʦʢʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʬʦʪʦʩʠʥʪʝʟʘ [2], ʧʦʵʪʦʤʫ ʝʝ ʩʪʘʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ 
ʢʘʯʝʩʪʚʝ ʪʝʩʪ-ʦʙʲʝʢʪʘ. ɻʣʘʚʥʳʤʠ ʮʠʪʦʛʝʥʝʪʠʯʝʩʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʷʚʣʷʶʪʩʷ 
ʤʠʪʦʪʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ (ʄɸ), ʯʠʩʣʦ ʧʘʪʦʣʦʛʠʡ ʤʠʪʦʟʘ (ʇʄ) ʠ ʷʜʨʳʰʢʦʚʘʷ 
ʘʢʪʠʚʥʦʩʪʴ (ʗɸ), ʯʘʩʪʥʳʤ ʩʣʫʯʘʝʤ ʢʦʪʦʨʦʡ ʩʯʠʪʘʶʪ ʢʦʣʠʯʝʩʪʚʦ ʢʣʝʪʦʢ ʩ 
ʦʩʪʘʪʦʯʥʳʤʠ ʷʜʨʳʰʢʘʤʠ (ʆʗ). ʀʩʩʣʝʜʦʚʘʥʠʝ ʩʫʪʦʯʥʦʡ ʄɸ ʫ ʙʝʨʝʟʳ ʧʦʚʠʩʣʦʡ ʠ 
ʘʥʘʣʠʟ ʨʠʪʤʠʢʠ ʜʨʫʛʠʭ ʮʠʪʦʛʝʥʝʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʥʘʯʘʪʳ ʦʪʥʦʩʠʪʝʣʴʥʦ 
ʥʝʜʘʚʥʦ [3ï4], ʭʦʪʷ ʠʟʫʯʝʥʠʝ ʨʠʪʤʦʚ ʤʠʪʦʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚ ʤʝʨʠʩʪʝʤʘʭ 
ʚʳʩʰʠʭ ʨʘʩʪʝʥʠʡ ʧʨʦʚʦʜʠʪʩʷ ʙʦʣʝʝ 100 ʣʝʪ.  

ʇʨʦʩʪʝʡʰʠʤ ʠ ʦʙʱʠʤ ʜʣʷ ʚʩʝʭ ʩʪʘʜʠʡ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʷ ʤʝʭʘʥʠʟʤʦʤ, 
ʩʪʘʙʠʣʠʟʠʨʫʶɦ ʠʤ ʩʪʨʫʢʪʫʨʫ ʮʠʢʣʘ, ʩʣʝʜʫʝʪ ʩʯʠʪʘʪʴ ʨʠʪʤ ʜʝʣʝʥʠʷ ʢʣʝʪʦʢ. ʇʝʨʠʦʜ 
ʨʠʪʤʘ, ʧʦ ʣʠʪʝʨʘʪʫʨʥʳʤ ʜʘʥʥʳʤ, ʩʦʩʪʘʚʣʷʝʪ ʦʪ 6 ʜʦ 24 ʯ. ʂʘʢ ʧʨʠ ʦʩʚʝʱʝʥʠʠ, ʪʘʢ ʠ ʚ 
ʪʝʤʥʦʪʝ ʥʘʙʣʶʜʘʶʪʩʷ 6-, 8-, 12-, 24-ʯʘʩʦʚʳʝ ʨʠʪʤʳ. ɺ ʮʝʣʦʤ ʚ ʤʝʨʠʩʪʝʤʘʭ ʨʘʩʪʝʥʠʡ 
ʯʘʱʝ ʦʪʤʝʯʘʶʪʩʷ ʧʝʨʠʦʜʳ ʨʠʪʤʦʚ ʤʠʪʦʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʙʣʠʟʢʠʝ ʢ 12 ʠ 24 ʯ ʠ 
ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ ʤʘʢʩʠʤʫʤʳ ʚ ʥʦʯʥʦʝ ʚʨʝʤʷ [5]. ʊʘʢʘʷ ʨʠʪʤʠʢʘ ʥʘʙʣʶʜʘʝʪʩʷ ʚ 
ʥʦʨʤʝ, ʪ.ʝ. ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʦʙʲʝʢʪʦʚ ʠ ʩʙʦʨʝ ʤʘʪʝʨʠʘʣʘ ʥʘ ʵʢʦʣʦʛʠʯʝʩʢʠ 
ʙʝʟʦʧʘʩʥʦʡ ʪʝʨʨʠʪʦʨʠʠ. ɺ ʩʪʨʝʩʩʦʚʳʭ ʫʩʣʦʚʠʷʭ ʚʦʟʤʦʞʥʳ ʥʘʨʫʰʝʥʠʷ ʨʠʪʤʘ 
ʜʝʣʝʥʠʷ: ʟʘʜʝʨʞʢʘ ʢʣʝʪʦʢ ʥʘ ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʪʘʜʠʠ ʤʠʪʦʪʠʯʝʩʢʦʛʦ ʮʠʢʣʘ (ʯʘʱʝ ʚ 
ʧʨʦʬʘʟʝ), ʨʘʩʪʷʞʝʥʠʝ ʮʠʢʣʘ, ʩʜʚʠʛʠ ʧʠʢʦʚ ʘʢʪʠʚʥʦʩʪʠ. ɺʦʟʥʠʢʘʝʪ ʚʦʧʨʦʩ ʦ ʧʨʝʜʝʣʘʭ 
ʘʜʘʧʪʠʚʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʩʪʨʫʢʪʫʨʳ ʮʠʢʣʘ ʧʦʜ ʚʣʠʷʥʠʝʤ ʩʪʨʝʩʩʦʚʳʭ ʬʘʢʪʦʨʦʚ. 

ɺ cʚʷʟʠ ʩ ʚʳʰʝ ʠʟʣʦʞʝʥʥʳʤ ʮʝʣʴʶ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ʷʚʣʷʣʦʩʴ ʠʟʫʯʝʥʠʝ 
ʩʫʪʦʯʥʦʡ ʨʠʪʤʠʢʠ, ʚʳʷʚʣʝʥʠʝ ʤʘʢʩʠʤʘʣʴʥʳʭ ʠ ʤʠʥʠʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ 
ʮʠʪʦʛʝʥʝʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ï ʤʠʪʦʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ (ʄɸ), ʜʦʣʠ ʧʘʪʦʣʦʛʠʡ 
ʤʠʪʦʟʘ (ʇʄ) ʠ ʜʦʣʠ ʢʣʝʪʦʢ ʩ ʦʩʪʘʪʦʯʥʳʤʠ ʷʜʨʳʰʢʘʤʠ (ʆʗ) ï ʫ ʩʝʤʝʥʥʦʛʦ 
ʧʦʪʦʤʩʪʚʘ Betula pendula ʠ ʦʮʝʥʢʘ ʩʦʩʪʦʷʥʠʷ ʩʨʝʜʳ.  

ɼʝʣʝʥʠʝ ʢʣʝʪʦʢ ʥʘʯʠʥʘʝʪʩʷ ʧʦ ʜʦʩʪʠʞʝʥʠʠ ʢʦʨʥʝʤ ʜʣʠʥʳ ʦʪ ʥʝʩʢʦʣʴʢʠʭ 
ʤʠʣʣʠʤʝʪʨʦʚ ʜʦ ʥʝʩʢʦʣʴʢʠʭ ʩʘʥʪʠʤʝʪʨʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʠʜʘ [6ï7]. ʋ ʙʝʨʝʟʳ 
ʧʦʚʠʩʣʦʡ, ʠʤʝʶʱʝʡ ʤʝʣʢʠʝ ʩʝʤʝʥʘ, ʤʳ ʬʠʢʩʠʨʦʚʘʣʠ ʧʨʦʨʦʩʪʢʠ ʩ ʜʣʠʥʦʡ ʢʦʨʝʰʢʦʚ 
0,5ï1,0 ʩʤ. ɺ ʮʝʣʦʤ, ʚ ʤʝʨʠʩʪʝʤʘʭ ʨʘʩʪʝʥʠʡ ʯʘʱʝ ʦʪʤʝʯʘʶʪʩʷ ʧʝʨʠʦʜʳ ʨʠʪʤʦʚ 
ʤʠʪʦʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʙʣʠʟʢʠʝ ʢ 12 ʠ 24 ʯ ʠ ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ ʤʘʢʩʠʤʫʤʳ ʚ 
ʥʦʯʥʦʝ ʚʨʝʤʷ [5]. ʋ ʙʝʨʝʟʳ ʧʦʚʠʩʣʦʡ, ʚ ʯʘʩʪʥʦʩʪʠ, ʚ ʪʝʯʝʥʠʝ ʩʫʪʦʢ ʦʪʤʝʯʘʝʪʩʷ ʜʚʘ 
ʤʘʢʩʠʤʫʤʘ (ʧʠʢʘ ʤʠʪʦʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ), ʘ ʤʠʪʦʪʠʯʝʩʢʠʡ ʮʠʢʣ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 
12 ʯ [3]. 

ʎʝʣʦʩʪʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʩʦʩʪʦʷʥʠʠ ʤʘʪʝʨʠʥʩʢʠʭ ʨʘʩʪʝʥʠʡ ʚ ʥʘʩʘʞʜʝʥʠʠ ʠ 
ʠʭ ʩʝʤʝʥʥʦʛʦ ʧʦʪʦʤʩʪʚʘ ʜʘʝʪ ʤʝʪʦʜ ʛʨʫʧʧʦʚʦʛʦ ʦʪʙʦʨʘ, ʚ ʢʦʪʦʨʦʤ ʫʯʘʩʪʚʫʶʪ 5ï10 
ʜʝʨʝʚʴʝʚ. ʆʙʲʝʢʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʣʫʞʠʣʠ ʜʝʨʝʚʴʷ ʙʝʨʝʟʳ ʧʦʚʠʩʣʦʡ ʠʟ 
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ʋʩʤʘʥʩʢʦʛʦ ʙʦʨʘ (ʨʘʡʦʥ ʙʠʦʩʪʘʥʮʠʠ ɺɻʋ çɺʝʥʝʚʠʪʠʥʦʚʦè), ʢʦʪʦʨʳʡ ʥʘʭʦʜʠʪʩʷ 
ʚʜʘʣʠ ʦʪ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʛʦʨʦʜʘ ʠ ʛʜʝ, ʧʦ ʜʘʥʥʳʤ ʅ.ɸ. ʑʝʪʠʥʢʠʥʦʡ ʩ 
ʩʦʘʚʪʦʨʘʤʠ [8], ʫʨʦʚʝʥʴ ʟʘʛʨʷʟʥʝʥʠʷ ʭʠʤʠʯʝʩʢʠʤʠ ʠ ʬʠʟʠʯʝʩʢʠʤʠ ʧʦʣʣʶʪʘʥʪʘʤʠ ʥʝ 
ʧʨʝʚʳʰʘʝʪ ʇɼʂ. ʌʠʢʩʘʮʠʶ ʤʘʪʝʨʠʘʣʘ (ʧʨʦʨʦʩʪʢʦʚ ʩʝʤʷʥ ʙʝʨʝʟʳ ʧʦʚʠʩʣʦʡ ʦʪ 
ʩʚʦʙʦʜʥʦʛʦ ʦʧʳʣʝʥʠʷ) ʧʨʦʚʦʜʠʣʠ ʚ 3, 6, 9, 12, 15, 18, 21 ʠ 24 ʯ ʚ ʘʮʝʪʦʘʣʢʦʛʦʣʝ (3:1). 
ʇʨʠʛʦʪʦʚʣʝʥʠʝ ʧʦʩʪʦʷʥʥʦ-ʜʘʚʣʝʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʦʩʫʱʝʩʪʚʣʷʣʠ ʧʦ ʨʘʥʝʝ ʦʧʠʩʘʥʥʦʡ 
ʤʝʪʦʜʠʢʝ [4]. 

ʇʨʠ ʘʥʘʣʠʟʝ ʩʫʪʦʯʥʦʡ ʤʠʪʦʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ (ʄɸ) ʧʨʦʩʤʘʪʨʠʚʘʝʪʩʷ 2 ʧʠʢʘ 
ʘʢʪʠʚʥʦʩʪʠ: ʫʪʨʝʥʥʠʡ ï ʚ 9 ʯ ʠ ʚʝʯʝʨʥʠʡ ʚ 21 ʯ (ʪʘʙʣ.).  

ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʮʠʪʦʛʝʥʝʪʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʫ ʧʨʦʨʦʩʪʢʦʚ 

ʩʝʤʷʥ ʙʝʨʝʟʳ ʧʦʚʠʩʣʦʡ ʧʦ ʯʘʩʘʤ ʬʠʢʩʘʮʠʠ*  

ɻʦʜ 

ʠʩʩʣʝʜʦʚʘʥʠʷ, 

ʯʘʩʳ ʬʠʢʩʘʮʠʠ 

ʄʀ, % ɼʦʣʷ ʢʣʝʪʦʢ ʥʘ 

ʩʪʘʜʠʠ 

ʧʨʦʬʘʟʳ, % 

ɼʦʣʷ ʢʣʝʪʦʢ ʩ 

ʦʩʪʘʪʦʯʥʳʤʠ ʷʜ-

ʨʳʰʢʘʤʠ, % 

ɼʦʣʷ ʚʘʢʫʦʣʠ-

ʟʠʨʦʚʘʥ-ʥʳʭ 

ʢʣʝʪʦʢ, % 
ʉ ʫʯʝʪʦʤ 

ʧʨʦʬʘʟʳ 

ɹʝʟ ʫʯʝʪʘ 

ʧʨʦʬʘʟʳ 

2000 

2002 

3 

3,5 Ñ 0,2 

4,2 Ñ 0,3 
ʘ 

2,1 Ñ 0,2 

1,8 Ñ 0,2 

41,3 Ñ 2,9 

58,1 Ñ 2,6 

15,1 Ñ 3,4 

1,3 Ñ 0,7 13,3 Ñ 2,0 

2000 

2002 

6 

3,2 Ñ 0,3 

4,8 Ñ 0,3 
ʚ 

1,9 Ñ 0,3 

1,8 Ñ 0,3 

40,9 Ñ 5,7 

60,6 Ñ 6,5 
ʘ 

15,5 Ñ 1,8 

5,1 Ñ 1,0 
ʘ 

11,3 Ñ 1,9 

2000 

2002 

9 

5,1 Ñ 0,4 

7,7 Ñ 0,5 
ʘ 

3,6 Ñ 0,3 

5,0Ñ 0,5 
ʘ 

27,7 Ñ 2,1 

35,2Ñ 2,3 

 

13,1 Ñ 1,7 

16,7 Ñ 1,9 
ʘ 

19,6 Ñ 2,2 

2000 

2002 

12 

3,0 Ñ 0,2 

4,3 Ñ 0,6 
ʘ 

1,8 Ñ 0,2 

1,9 Ñ 0,3 

42,8 Ñ 3,4 

57,8 Ñ 2,2 

13,0 Ñ 3,4 

8,7 Ñ 1,4 
ʘ 

13,6 Ñ 2,4 

2000 

2002 

15 

3,0 Ñ 0,4 

3,4Ñ 0,6 

2,0 Ñ 0,3 

2,7Ñ 0,5 

35,1 Ñ 3,7 

35,3Ñ 2,4 

17,5 Ñ 2,7 

7,6Ñ 1,1 12,2 Ñ 1,8 

2000 

2002 

18 

3,7 Ñ 0,3 4,2 

Ñ 0,5 
ʘ 

1,8 Ñ 0,2 

1,6 Ñ 0,5 

50,3 Ñ 3,3 

65,0 Ñ 6,2 
ʘ 

16,0 Ñ 2,5 

6,0 Ñ 1,6 
ʘ 

14,3 Ñ 0,9 

2000 

2002 

21 

5,0 Ñ 0,4 

8,1 Ñ 1 
ʘ 

2,4 Ñ 0,3 3,0 Ñ 

0,6 

56,7 Ñ 2,7 

64,6 Ñ 4,4 

11,6 Ñ 2,2 

2,0 Ñ 1,0 
ʘ 

16,4 Ñ 1,4 

2000 

2002 

24 

5,5 Ñ 0,5 

4,1 Ñ 0,6 

2,2 Ñ 0,3 

1,2 Ñ 0,2 
ʘ 

60,9 Ñ 2,5 

70,4 Ñ 3,4 
ʘ 

12,7 Ñ 2,6 

0,8 Ñ 0,6 
ʘ 

25,7 Ñ 9,6 

*ʈʘʟʣʠʯʠʷ ʤʝʞʜʫ ʨʝʟʫʣʴʪʘʪʘʤʠ ʚ ʨʘʟʥʳʝ ʛʦʜʳ ʜʦʩʪʦʚʝʨʥʳ: ʘ ʈ<0,05, ʙ ʈ<0,01, ʚ ʈ<0,001.  

 
ʄʀ ʚ ʵʪʠ ʯʘʩʳ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʨʘʟʣʠʯʠʤ. ʆʜʥʘʢʦ ʚ 9ʯ ʄʀ (ʧʦʜʩʯʠʪʘʥʥʳʡ ʙʝʟ 

ʫʯʝʪʘ ʧʨʦʬʘʟʳ), ʩʘʤʳʡ ʚʳʩʦʢʠʡ, ʦʥ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʪʘʢʦʚʦʛʦ ʚ ʜʨʫʛʠʝ ʯʘʩʳ (ʪʘʙʣ. 1). 
ʇʝʨʚʳʡ ʧʠʢ ʦʙʫʩʣʦʚʣʝʥ ʫʚʝʣʠʯʝʥʠʝʤ ʯʠʩʣʘ ʢʣʝʪʦʢ ʚ ʩʪʘʜʠʷʭ ʤʝʪʘʬʘʟʳ, ʘʥʘʬʘʟʳ, 
ʪʝʣʦʬʘʟʳ, ʧʦʢʘʟʳʚʘʶʱʠʤ ʠʩʪʠʥʥʦʝ ʧʦʚʳʰʝʥʠʝ ʄʀ. ɺʪʦʨʦʡ (ʚʝʯʝʨʥʠʡ) ʧʠʢ ʄɸ ʙʳʣ 
ʦʙʥʘʨʫʞʝʥ ʚ 2000ï2002 ʛʛ. ʚ 21 ʯ. ɺ ʦʩʪʘʣʴʥʳʝ ʯʘʩʳ ʬʠʢʩʘʮʠʠ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ 
ʦʩʪʘʝʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʥʘ ʦʜʥʦʤ ʫʨʦʚʥʝ. ʉʭʦʜʥʘʷ ʨʠʪʤʠʢʘ ʥʘʙʣʶʜʘʣʘʩʴ ʚ ʦʙʘ ʛʦʜʘ 
ʠʩʩʣʝʜʦʚʘʥʠʷ, ʦʜʥʘʢʦ ʚ 2000 ʛ. ʚʳʩʦʢʠʡ ʄʀ ʚ 21 ʯ ʙʳʣ ʦʙʫʩʣʦʚʣʝʥ ʠʤʝʥʥʦ 
ʜʦʩʪʦʚʝʨʥʳʤ ʫʚʝʣʠʯʝʥʠʝʤ ʜʦʣʠ ʢʣʝʪʦʢ ʚ ʩʪʘʜʠʠ ʧʨʦʬʘʟʳ. ʅʘʠʙʦʣʴʰʠʝ ʟʥʘʯʝʥʠʷ 
ʦʪʤʝʯʝʥʳ ʚ 2000 ʠ 2002 ʛʛ. ʚ 24 ʯ. ɼʦʣʷ ʧʨʦʬʘʟ ʦʪʨʘʞʘʝʪ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ, 
ʧʨʠʩʧʦʩʦʙʣʝʥʥʦʩʪʴ ʦʨʛʘʥʠʟʤʘ ʢ ʩʪʨʝʩʩʫ, ʩʪʘʙʠʣʴʥʦʩʪʴ ʛʦʤʝʦʩʪʘʟʘ ʥʘ ʢʣʝʪʦʯʥʦʤ 
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ʫʨʦʚʥʝ. ʀʩʧʦʣʴʟʫʷ ʜʘʥʥʳʡ ʧʨʠʟʥʘʢ ʚ ʢʘʯʝʩʪʚʝ ʦʜʥʦʛʦ ʠʟ ʤʦʥʠʪʦʨʠʥʛʦʚʳʭ ʢʨʠʪʝʨʠʝʚ 
[9], ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʩʪʝʧʝʥʴ ʟʘʛʨʷʟʥʝʥʠʷ ʪʝʨʨʠʪʦʨʠʠ ʠ ʫʨʦʚʝʥʴ ʩʪʨʝʩʩʦʚʦʛʦ 
ʚʦʟʜʝʡʩʪʚʠʷ. ɺ ʣʠʪʝʨʘʪʫʨʝ ʥʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʝʪʩʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʭʘʨʘʢʪʝʨʝ 
ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʢʣʝʪʦʢ ʧʦ ʬʘʟʘʤ ʚ ʮʠʢʣʝ. ʈʝʛʫʣʠʨʫʝʤʦʩʪʴ ʜʚʠʞʝʥʠʷ ʧʦ ʮʠʢʣʫ 
ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʠʥʝʪʠʢʦʡ ʢʣʝʪʦʢ ʚ ʯʫʚʩʪʚʠʪʝʣʴʥʦʡ ʬʘʟʝ ʮʠʢʣʘ (G2) [10]. ʆʜʥʘʢʦ 
ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʨʝʛʫʣʷʪʦʨʥʦʡ ʩʪʘʜʠʝʡ ʤʠʪʦʪʠʯʝʩʢʦʛʦ ʜʝʣʝʥʠʷ ʤʦʞʥʦ 
ʥʘʟʚʘʪʴ ʠ ʧʨʦʬʘʟʫ [4, 10]. ʉʦʚʨʝʤʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʛʦʚʦʨʷʪ ʦ ʙʦʣʴʰʦʤ ʟʥʘʯʝʥʠʠ 
ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʩʪʘʜʠʠ ʧʨʦʬʘʟʳ ʚ ʧʨʦʮʝʩʩʝ ʜʝʣʝʥʠʷ ʠ ʦʙʨʘʟʦʚʘʥʠʠ ʩʫʪʦʯʥʦʛʦ 
ʨʠʪʤʘ ʫ ʜʨʝʚʝʩʥʳʭ ʨʘʩʪʝʥʠʡ [3, 11ï12]. ʈʘʩʪʷʞʝʥʠʝ ʤʠʪʦʪʠʯʝʩʢʦʛʦ ʮʠʢʣʘ, ʩʜʚʠʛ 
ʧʠʢʦʚ ʄɸ, ʟʘʜʝʨʞʢʘ ʢʣʝʪʦʢ ʚ ʧʨʦʬʘʟʝ ʠ ʜʨʫʛʠʝ ʙʦʣʝʝ ʛʣʫʙʦʢʠʝ ʠʟʤʝʥʝʥʠʷ 
ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʩʝʨʴʝʟʥʳʭ ʥʘʨʫʰʝʥʠʷʭ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ. ʇʦʜʦʙʥʳʭ 
ʠʟʤʝʥʝʥʠʡ ʥʘʤʠ ʥʝ ʦʪʤʝʯʘʣʦʩʴ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʝʚʝʣʠʢʘ ʩʠʣʘ ʩʪʨʝʩʩʦʚʦʛʦ 
ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʩʝʤʝʥʥʦʝ ʧʦʪʦʤʩʪʚʦ. ʏʠʩʣʦ ʢʣʝʪʦʢ ʚ ʧʨʦʬʘʟʝ ʪʝʩʥʦ ʩʚʷʟʘʥʦ ʩ 
ʧʦʢʘʟʘʪʝʣʝʤ ʇʄ, ʢʦʪʦʨʳʡ ʪʘʢʞʝ ʦʙʥʘʨʫʞʠʚʘʝʪ ʩʫʪʦʯʥʫʁ ʨʠʪʤʠʢʫ. 

ɺ 21 ʠ 24 ʯ ʇʄ ʧʦʚʳʰʘʝʪʩʷ ʚ 2000 ʛ., ʪ.ʝ. ʤʘʢʩʠʤʫʤ ʇʄ ʩʦʚʧʘʜʘʝʪ ʩʦ ʚʪʦʨʳʤ 
ʧʠʢʦʤ ʄʀ ʚ ʜʘʥʥʳʝ ʯʘʩʳ, ʦʙʨʘʟʦʚʘʥʥʳʤ ʟʘ ʩʯʝʪ ʫʚʝʣʠʯʝʥʠʷ ʜʦʣʠ ʧʨʦʬʘʟ. ʕʪʦ ʤʦʞʝʪ 
ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦ ʩʪʨʝʩʩʦʚʦʤ ʩʦʩʪʦʷʥʠʠ ʢʣʝʪʦʢ ʚ ʜʘʥʥʳʝ ʯʘʩʳ. ɺ 2002 ʛ. ʚʦ ʚʨʝʤʷ 
ʚʝʯʝʨʥʝʛʦ ʧʠʢʘ ʄʀ, ʧʨʠ ʢʦʪʦʨʦʤ ʩʠʣʴʥʦ ʫʚʝʣʠʯʠʣʘʩʴ ʜʦʣʷ ʧʨʦʬʘʟ, ʦʪʤʝʯʝʥ 
ʤʠʥʠʤʫʤ ʇʄ. ɺʠʜʠʤʦ, ʥʝʢʦʪʦʨʳʝ ʥʘʨʫʰʝʥʠʷ çʩʢʨʳʪʳè, ʧʦʩʢʦʣʴʢʫ ʚʦʟʤʦʞʥʦʩʪʠ 
ʩʚʝʪʦʚʦʛʦ ʤʠʢʨʦʩʢʦʧʘ ʥʝ ʧʦʟʚʦʣʷʶʪ ʨʝʛʠʩʪʨʠʨʦʚʘʪʴ ʠʟʤʝʥʝʥʠʷ ʚ ʩʪʘʜʠʠ ʧʨʦʬʘʟʳ. 
ʋʚʝʣʠʯʝʥʠʝ ʧʨʝʜʝʣʦʚ ʢʦʣʝʙʘʥʠʡ ʜʦʣʠ ʇʄ ʠ ʧʦʷʚʣʝʥʠʝ ʚʘʢʫʦʣʠʟʠʨʦʚʘʥʥʳʭ ʢʣʝʪʦʢ ʚ 
ʤʠʪʦʟʝ ʚ 2002 ʛ. (ʪʘʙʣ. 1) ʫʢʘʟʳʚʘʶʪ ʥʘ ʪʦ, ʯʪʦ ʩʝʤʝʥʥʦʝ ʧʦʪʦʤʩʪʚʦ ʧʦʜʚʝʨʛʣʦʩʴ 
ʩʪʨʝʩʩʦʚʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ. ʇʦʷʚʣʝʥʠʝ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʚʘʢʫʦʣʝʡ ʚ ʢʣʝʪʢʘʭ 
ʢʦʨʥʝʚʦʡ ʤʝʨʠʩʪʝʤʳ, ʚʠʜʠʤʦ, ʥʝ ʩʣʫʯʘʡʥʦ. ʀʭ ʦʙʨʘʟʦʚʘʥʠʝ, ʢʘʢ ʠʟʚʝʩʪʥʦ, ʩʚʷʟʘʥʦ ʩ 
ʧʨʦʮʝʩʩʦʤ ʣʠʟʠʩʘ, ʘ ʠʤʝʥʥʦ ʣʦʢʘʣʴʥʳʤ ʘʚʪʦʣʠʟʦʤ ʠʣʠ ʣʦʢʘʣʴʥʦʡ ʘʚʪʦʬʘʛʠʝʡ. 
ʇʦʩʣʝʜʥʷʷ ʦʟʥʘʯʘʝʪ ʨʘʟʨʫʰʝʥʠʝ ʦʪʜʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ (ʧʝʨʝʚʘʨʠʚʘʥʠʝ) ʮʠʪʦʧʣʘʟʤʳ 
ʩʦʙʩʪʚʝʥʥʦʡ ʢʣʝʪʢʠ, ʟʘʢʘʥʯʠʚʘʶʱʝʝʩʷ ʦʙʨʘʟʦʚʘʥʠʝʤ ʥʘ ʝʝ ʤʝʩʪʝ 
ʮʠʪʦʧʣʘʟʤʘʪʠʯʝʩʢʦʡ ʚʘʢʫʦʣʠ. ʕʪʦ ʷʚʣʝʥʠʝ ʫ ʚʳʩʰʠʭ ʨʘʩʪʝʥʠʡ ʠʤʝʝʪ ʟʘʱʠʪʥʦʝ 
ʟʥʘʯʝʥʠʝ, ʪʘʢ ʢʘʢ ʘʚʪʦʣʠʟʫ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʧʦʜʚʝʨʛʘʶʪʩʷ ʧʦʚʨʝʞʜʝʥʥʳʝ 
ʦʨʛʘʥʦʠʜʳ ʢʣʝʪʢʠ. ʇʦɻ ʪʦʤʫ ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʧʦʜ ʜʝʡʩʪʚʠʝʤ 
ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʩʪʨʝʩʩʘ ʚ ʢʣʝʪʢʘʭ ʠʜʫʪ ʠ ʧʨʦʮʝʩʩʳ ʜʝʛʨʘʜʘʮʠʠ ʢʣʝʪʦʯʥʳʭ ʦʨʛʘʥʝʣʣ, 
ʩʦʧʨʦʚʦʞʜʘʶʱʠʝʩʷ ʠʭ ʣʠʟʠʩʦʤ. 

ʗʜʨʳʰʢʦʚʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʙʦʣʝʝ ʣʘʙʠʣʴʥʳ, ʯʝʤ ʨʠʪʤʳ ʤʠʪʦʪʠʯʝʩʢʦʡ 
ʘʢʪʠʚʥʦʩʪʠ. ʆʥʠ ʦʪʨʘʞʘʶʪ ʫʯʘʩʪʠʝ ʚ ʘʜʘʧʪʘʮʠʠ ʦʨʛʘʥʠʟʤʘ, ʠʟʤʝʥʝʥʠʷ 
ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. ʋʚʝʣʠʯʝʥʠʝ ʷʜʨʳʰʢʦʚʦʡ ʘʢʪʠʚʥʦʩʪʠ 
ʩʯʠʪʘʝʪʩʷ ʧʦʢʘʟʘʪʝʣʝʤ ʧʦʚʳʰʝʥʠʷ ʤʝʪʘʙʦʣʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ 
ʩʪʨʝʩʩʘ ʥʘ ʩʝʤʝʥʥʦʝ ʧʦʪʦʤʩʪʚʦ [9]. ʂʘʢ ʯʘʩʪʥʳʡ ʩʣʫʯʘʡ ʷʜʨʳʰʢʦʚʦʡ ʘʢʪʠʚʥʦʩʪʠ 
ʜʦʣʷ ʢʣʝʪʦʢ ʩ ʦʩʪʘʪʦʯʥʳʤʠ ʷʜʨʳʰʢʘʤʠ ʤʦʞʝʪ ʠʤʝʪʴ ʩʫʪʦʯʥʳʝ ʢʦʣʝʙʘʥʠʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʟʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ ʮʠʪʦʛʝʥʝʪʠʯʝʩʢʠʤʠ 
ʧʦʢʘʟʘʪʝʣʷʤʠ ï ʤʠʪʦʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ, ʜʦʣʝʡ ʧʘʪʦʣʦʛʠʡ ʤʠʪʦʟʘ ʠ ʜʦʣʝʡ ʢʣʝʪʦʢ 
ʩ ʦʩʪʘʪʦʯʥʳʤʠ ʷʜʨʳʰʢʘʤʠ. ʄʠʪʦʪʠʯʝʩʢʘʷ ʠ ʷʜʨʳʰʢʦʚʘʷ ʘʢʪʠʚʥʦʩʪʴ ʦʪʨʘʞʘʶʪ 
ʧʨʦʮʝʩʩ ʘʜʘʧʪʘʮʠʠ ʥʘ ʢʣʝʪʦʯʥʦʤ ʫʨʦʚʥʝ. ʀʩʩʣʝʜʦʚʘʚ ʩʫʪʦʯʥʫʶ ʨʠʪʤʠʢʫ ʄɸ ʚ 
ʢʦʨʥʝʚʦʡ ʤʝʨʠʩʪʝʤʝ ʧʨʦʨʦʩʪʢʦʚ ʩʝʤʷʥ ʙʝʨʝʟʳ ʧʦʚʠʩʣʦʡ, ʧʦʜʚʝʨʞʝʥʥʫʶ ʜʝʡʩʪʚʠʶ 
ʵʥʜʦʛʝʥʥʦʛʦ ʨʠʪʤʘ, ʤʦʞʥʦ ʩ ʪʦʯʥʦʩʪʴʶ ʫʢʘʟʘʪʴ ʥʘ ʜʚʘ ʧʠʢʘ ʄʀ: ʫʪʨʝʥʥʠʡ ï ʚ 9 ʯ ʠ 
ʚʝʯʝʨʥʠʡ ï ʚ 21 ʯ ʥʝ ʟʘʚʠʩʠʤʦ ʦʪ ʚʣʠʷʥʠʷ ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ. ʇʨʠ 
ʦʮʝʥʢʝ ʢʘʯʝʩʪʚʘ ʩʝʤʝʥʥʦʛʦ ʧʦʪʦʤʩʪʚʘ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʘʥʘʣʠʟʠʨʦʚʘʪʴ 
ʮʠʪʦʛʝʥʝʪʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ: ʤʠʪʦʪʠʯʝʩʢʠʡ ʠʥʜʝʢʩ, ʜʦʣʶ ʧʨʦʬʘʟ, ʜʦʣʶ 
ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʤʠʪʦʟʦʚ, ʜʦʣʶ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʥʘʨʫʰʝʥʠʡ. ʋʯʠʪʳʚʘʷ ʧʦʣʫʯʝʥʥʳʝ 
ʜʘʥʥʳʝ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʠʟʫʯʘʝʤʳʡ ʨʘʡʦʥ ʩʣʝʜʫʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʪʦʣʴʢʦ 
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ʢʘʢ ʫʩʣʦʚʥʦ ʯʠʩʪʳʡ, ʥʘʟʚʘʚ ʝʛʦ ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʳʤ, ʪʘʢ ʢʘʢ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 
ʥʝʚʦʟʤʦʞʥʦ ʦʙʥʘʨʫʞʠʪʴ ʘʙʩʦʣʶʪʥʦ ʯʠʩʪʦʡ ʪʝʨʨʠʪʦʨʠʠ. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʦʛʨʦʤʥʦʝ 
ʚʣʠʷʥʠʝ ʥʘ ʨʘʟʚʠʪʠʝ ʨʘʩʪʝʥʠʡ ʦʢʘʟʳʚʘʶʪ ʨʝʟʢʦ ʤʝʥʷʶʱʠʝʩʷ ʫʩʣʦʚʠʷ ʦʢʨʫʞʘʶʱʝʡ 
ʩʨʝʜʳ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʢʦʣʝʙʘʥʠʷʤ ʟʥʘʯʝʥʠʡ ʤʥʦʛʠʭ ʧʨʠʟʥʘʢʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ 
ʮʠʪʦʛʝʥʝʪʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʚʦʟʥʠʢʘʶʪ ʠʟʤʝʥʝʥʠʷ ʛʦʤʝʦʩʪʘʟʘ, ʥʝʩʪʘʙʠʣʥɹʦʩʪʴ 
ʛʝʥʦʤʘ. ɹʦʣʝʝ ʪʦʛʦ, ʥʘ ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʦʪʤʝʯʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʨʝʢʨʝʘʮʠʦʥʥʦʡ 
ʥʘʛʨʫʟʢʠ, ʧʦʵʪʦʤʫ ʤʳ ʧʨʝʜʣʘʛʘʝʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʘʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚ ʢʘʯʝʩʪʚʝ 
ʤʘʨʢʝʨʦʚ ʚ ʤʦʥʠʪʦʨʠʥʛʦʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ.  
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ɺ ʤʠʨʦʚʦʤ ʟʝʤʣʝʜʝʣʠʠ ʧʦʩʝʚʥʳʝ ʧʣʦʱʘʜʠ ʧʦʜ ʢʘʨʪʦʬʝʣʝʤ ʠʤʝʶʪ ʪʝʥʜʝʥʮʠʶ ʢ 

ʩʦʢʨʘʱʝʥʠʶ, ʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʜʦ 280 ʤʣʥ. ʪ, ʪ.ʝ. ʚ ʥʝʢʦʪʦʨʳʭ ʩʪʨʘʥʘʭ 
ʩʨʝʜʥʷʷ ʫʨʦʞʘʡʥʦʩʪʴ ʢʫʣʴʪʫʨʳ ʩʦʩʪʘʚʣʷʝʪ 30ï40 ʪ/ʛʘ, ʯʪʦ ʩʪʘʣʦ ʚʦʟʤʦʞʥʳʤ 
ʙʣʘʛʦʜʘʨʷ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʤʫ ʧʨʦʛʨʝʩʩʫ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ ʠ ʩʦʧʫʪʩʪʚʫʶʱʠʭ 
ʦʪʨʘʩʣʷʭ [1,2]. 

ʆʪʩʫʪʩʪʚʠʝ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʛʦ ʧʦʩʘʜʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʥʝʩʚʦʝʚʨʝʤʝʥʥʦʝ 
ʩʦʨʪʦʚʦʝ ʦʙʥʦʚʣʝʥʠʝ, ʚʥʝʜʨʝʥʠʝ ʥʝʘʜʘʧʪʠʚʥʳʭ ʩʦʨʪʦʚ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ 
ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʢʫʣʴʪʫʨʳ ʠ ʧʦʣʫʯʝʥʠʶ ʥʠʟʢʠʭ ʫʨʦʞʘʝʚ ʢʣʫʙʥʝʡ ʩ ʥʝʫʩʪʦʡʯʠʚʦʡ 
ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʦʡ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʩʦʟʜʘʥʠʝ ʩʦʨʪʦʚ ʢʘʨʪʦʬʝʣʷ, ʫʩʪʦʡʯʠʚʳʭ ʢ 
ʙʠʦʪʠʯʝʩʢʠʤ ʠ ʘʙʠʦʪʠʯʝʩʢʠʤ ʬʘʢʪʦʨʘʤ ʩʨʝʜʳ, ʘʜʘʧʪʠʨʦʚʘʥʥʳʭ ʢ ʫʩʣʦʚʠʷʤ 
ʚʦʟʜʝʣʳʚʘʥʠʷ, ʵʢʦʣʦʛʠʯʝʩʢʠ ʧʣʘʩʪʠʯʥʳʭ ʦʩʪʘʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ ʚʩʝʭ 
ʩʝʣʝʢʮʠʦʥʥʳʭ ʧʨʦʛʨʘʤʤ. 

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʝʪʩʷ ʚʳʷʚʣʝʥʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʤʦʨʬʦʙʠʦʣʦʛʠʯʝʩʢʦʛʦ 
ʨʘʟʚʠʪʠʷ ʩʦʨʪʦʦʙʨʘʟʮʦʚ ʢʘʨʪʦʬʝʣʷ, ʧʦʣʫʯʝʥʠʝ ʠʩʭʦʜʥʦʛʦ ʟʜʦʨʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ 
ʫʩʣʦʚʠʷʭ ʉʝʚʝʨʦ-ʂʘʚʢʘʟʩʢʦʛʦ ʨʝʛʠʦʥʘ ʩ ʫʯʝʪʦʤ ʚʝʨʪʠʢʘʣʴʥʦʡ ʟʦʥʘʣʴʥʦʩʪʠ ʩ 
ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʭ ʚ ʩʝʣʝʢʮʠʠ ʠ ʩʝʤʝʥʦʚʦʜʩʪʚʝ. 

ɺ ʧʨʦʛʨʘʤʤʫ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʭʦʜʠʣʠ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

ï ʦʩʫʱʝʩʪʚʠʪʴ ʦʪʙʦʨ ʧʨʦʜʫʢʪʠʚʥʳʭ ʠ ʠʤʤʫʥʥʳʭ ʦʙʨʘʟʮʦʚ ʢʘʨʪʦʬʝʣʷ ʜʣʷ 

ʛʠʙʨʠʜʠʟʘʮʠʠ ʥʘ ʦʩʥʦʚʝ ʨʘʥʝʝ ʩʦʟʜʘʥʥʳʭ ʤʦʜʝʣʝʡ ʩʦʨʪʦʚ ʜʣʷ ʜʘʥʥʦʛʦ ʨʝʛʠʦʥʘ; 

ï -ʦʧʨʝʜʝʣʠʪʴ ʬʝʨʪʠʣʴʥʦʩʪʴ ʠʩʭʦʜʥʳʭ ʨʦʜʠʪʝʣʴʩʢʠʭ ʬʦʨʤ; 

ï -ʠʟʫʯʠʪʴ ʛʝʥʝʪʠʯʝʩʢʠʝ ʧʦʪʦʤʩʪʚʘ ʨʘʥʝʝ ʩʢʨʝʱʝʥʥʳʭ ʨʦʜʠʪʝʣʴʩʢʠʭ 

ʩʦʨʪʦʦʙʨʘʟʮʦʚ ʠ ʦʮʝʥʠʪʴ ʠʭ ʥʘ ʦʩʥʦʚʝ ʬʝʥʦʪʠʧʠʯʝʩʢʠʭ, ʛʝʥʦʪʠʧʠʯʝʩʢʠʭ, 

ʧʨʦʜʫʢʪʠʚʥʳʭ ʠ ʩʦʨʪʦʚʳʭ ʧʨʠʟʥʘʢʦʚ; 
ʄʝʪʦʜʠʢʘ ʠ ʫʩʣʦʚʠʷ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ 

ʛʦʨʥʦʡ ʟʦʥʝ (1400 ʤ ʥ. ʫ. ʤ., ʬʠʣʠʘʣ ʢʘʬʝʜʨʳ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ ʘʛʨʦʥʦʤʠʯʝʩʢʦʛʦ 
ʬʘʢʫʣʴʪʝʪʘ ʌɻɹʆʋ ɺʆ çɻʦʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ (ɻɻɸʋ)è, 
ʩ. ʂʫʨʪʘʪ ɸʣʘʛʠʨʩʢʦʛʦ ʨʘʡʦʥʘ), ʘ ʪʘʢʞʝ ʚ ʩʪʘʮʠʦʥʘʨʥʦʡ ʪʝʧʣʠʮʝ ɻɻɸʋ. 

ɺ 2015 ʛʦʜʫ ʥʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤ ʫʯʘʩʪʢʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʝʣʠ ʩʦ 82 ʩʦʨʪʘʤʠ ʠ 
ʤʝʞʚʠʜʦʚʤrʠ ʛʠʙʨʠʜʘʤʠ ʩʝʣʝʢʮʠʠ ʅʀʋ ʈʌ ʠ 34 ʩʪʨʘʥ ʜʘʣʴʥʝʛʦ ʠ ʙʣʠʞʥʝʛʦ 
ʟʘʨʫʙʝʞʴʷ. ʀʩʧʳʪʳʚʘʣʠ ʩʦʨʪʘ ʠ ʛʠʙʨʠʜʳ ʥʘ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʙʦʣʝʟʥʷʤ, ʚʨʝʜʠʪʝʣʷʤ, ʘ 
ʪʘʢʞʝ ʧʦ ʩʦʚʦʢʫʧʥʦʩʪʠ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʮʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ. ʇʷʪʴ ʩʦʨʪʦʚ ʧʦ ʨʘʟʥʳʤ 
ʧʨʠʯʠʥʘʤ ʙʳʣʠ ʚʳʙʨʘʢʦʚʘʥʳ.  

ʇʦʨʘʞʝʥʥʦʩʪʴ ʨʘʩʪʝʥʠʡ ʢʘʨʪʦʬʝʣʷ ʚʠʨʫʩʥʳʤʠ ʙʦʣʝʟʥʷʤʠ ʦʧʨʝʜʝʣʷʣʠ 
ʚʠʟʫʘʣʴʥʦʡ ʦʮʝʥʢʦʡ ʧʦ ɸ.ɻ. ɿʳʢʠʥʫ, ʚʠʨʫʩʘʤʠ ʚ ʩʢʨʳʪʦʡ ʬʦʨʤʝ ï 
ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʳʤ ʤʝʪʦʜʦʤ ʙʫʬʝʨʥʦʛʦ ʨʘʩʪʚʦʨʘ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʝʨʥʦʢʠʩʣʦʛʦ 
ʘʤʤʦʥʠʷ, ʘ ʪʘʢʞʝ ʤʝʪʦʜʦʤ ʀʌɸ ï ʙʝʟʚʠʨʫʩʥʦʝ ʩʝʤʝʥʦʚʦʜʩʪʚʦ ʢʘʨʪʦʬʝʣʷ.  

ʆʮʝʥʢʫ ʫʩʪʦʡʯʠʚʦʩʪʠ ʩʦʨʪʦʚ ʢʘʨʪʦʬʝʣʷ ʢ ʬʠʪʦʬʪʦʨʦʟʫ ʧʦ ʙʦʪʚʝ ʠ ʢʣʫʙʥʷʤ ʚ 
ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ ʦʧʨʝʜʝʣʷʣʠ ʧʦ 9-ʪʠ ʙʘʣʴʥʦʡ ʰʢʘʣʝ. ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ 
ʧʨʦʮʝʥʪʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʢʨʘʭʤʘʣʘ ʠ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʚ ʢʣʫʙʥʷʭ ʧʦʣʴʟʦʚʘʣʠʩʴ 
ʚʝʩʦʚʳʤ ʤʝʪʦʜʦʤ ɻʘʥʟʠʥʘ ʠ ʄʘʢʫʥʠʥʘ. ɺʠʟʫʘʣʴʥʳʝ ʫʯʝʪʳ, ʥʘʙʣʶʜʝʥʠʷ, ʘʥʘʣʠʟʳ ʠ 
ʦʮʝʥʢʠ ʧʨʦʚʦʜʠʣʠ ʧʦ ʤʝʪʦʜʠʢʘʤ ʅʀʀʂʍ, ʦʮʝʥʢʫ ʠʩʭʦʜʥʦʛʦ ʠ ʛʠʙʨʠʜʥʦʛʦ 
ʤʘʪʝʨʠʘʣʘ ï ʧʦ ʂ.ɿ. ɹʫʜʠʥʫ. ʋʩʪʦʡʯʠʚʦʩʪʴ ʢ ʬʠʪʦʬʪʦʨʦʟʫ ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʀ.ʄ. 
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ʗʰʠʥʦʡ ʠ ʤʝʪʦʜʠʢʝ ʉʕɺ. ʄʘʪʝʤʘʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʫʨʦʞʘʡʥʳʭ ʜʘʥʥʳʭ ʧʨʦʚʦʜʠʣʠ ʧʦ 
ʤʝʪʦʜʠʢʝ ɹ.ɸ. ɼʦʩʧʝʭʦʚʘ [2,3,4,5].  

ʆʙʲʝʢʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʩʣʫʞʠʣʠ: 

ï ʩʝʷʥʮʳ ʦʜʥʦʢʣʫʙʥʝʚʦʢ ʧʦ 9-ʪʠ ʢʦʤʙʠʥʘʮʠʷʤ ʚ ʧʠʪʦʤʥʠʢʝ II  ʛʦʜʘ. 

ï ʩʝʷʥʮʝʚ III  ʛʦʜʘ ʠʩʧʳʪʳʚʘʣʠ ʧʦ 11 ʢʦʤʙʠʥʘʮʠʷʤ ʚ ʧʠʪʦʤʥʠʢʝ ʌɻɹʆʋ ɺʆ 

çɻʦʨʩʢʠʡ ɻɸʋè. 

ï ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʧʠʪʦʤʥʠʢʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʠʩʧʳʪʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʧʦ 26, 30, 

34, 35 ʠ 37 ʢʦʤʙʠʥʘʮʠʷʤ. 
ɺ ʪʝʢʫʱʝʤ ʛʦʜʫ ʦʮʝʥʢʫ ʛʠʙʨʠʜʦʚ ʚʧʝʨʚʳʝ ʚʝʣʠ ʚ ʧʠʪʦʤʥʠʢʝ ʦʩʥʦʚʥʦʛʦ 

ʠʩʧʳʪʘʥʠʷ ʧʦ ʜʚʫʤ ʢʦʤʙʠʥʘʮʠʷ: 2 (ɹʘʨʩ  Adretta) ʠ 11-ʡ (Roko  Romano), ʟʜʝʩʴ 
ʞʝ ʧʨʦʚʦʜʠʣʠ ʙʠʦʭʠʤʠʯʝʩʢʫʶ ʦʮʝʥʢʫ ʢʣʫʙʥʝʡ ʢʘʨʪʦʬʝʣʷ, ʠʩʩʣʝʜʫʝʤʳʭ ʩʦʨʪʦʚ ʠ 
ʛʠʙʨʠʜʦʚ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʈʝʟʫʣʴʪʘʪʳ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʟʚʦʣʠʣʠ 
ʚʳʜʝʣʠʪʴ ʮʝʥʥʳʡ ʠʩʭʦʜʥʳʡ ʤʘʪʝʨʠʘʣ ʜʣʷ ʜʘʣʴʥʝʡʰʠʭ ʨʘʙʦʪ ʚ ʦʙʣʘʩʪʠ ʩʝʣʝʢʮʠʠ ʧʦ 
ʚʳʚʝʜʝʥʠʶ ʥʦʚʳʭ ʩʦʨʪʦʚ ʢʘʨʪʦʬʝʣʷ ʩ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʘʜʘʧʪʘʮʠʠ ʢ ʫʩʣʦʚʠʷʤ 
ʚʝʨʪʠʢʘʣʴʥʦʡ ʟʦʥʘʣʴʥʦʩʪʠ ʉʝʚʝʨʦ-ʂʘʚʢʘʟʩʢʦʛʦ ʨʝʛʠʦʥʘ.  

ɺ ʨʦʜʠʪʝʣʴʩʢʦʤ ʧʠʪʦʤʥʠʢʝ ʚ 2015 ʛʦʜʫ ʠʟ 82 ʩʦʨʪʦʚ ʧʦʣʝʚʦʝ ʠʩʧʳʪʘʥʠʝ 
ʚʳʜʝʨʞʘʣʠ 77, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʥʘʠʙʦʣʴʰʠʡ ʫʨʦʞʘʡ ï ʙʦʣʝʝ 30 ʪ/ʛʘ ï ʩʬʦʨʤʠʨʦʚʘʣʠ: 
ʋʜʘʯʘ, ʉʢʘʨʙ, ʈʘʛʥʝʜʘ, ʇʨʝʜʛʦʨʥʳʡ, Amalia, ɿʘʨʘʡʢʘ, ʃʠʣʝʷ, ʂʦʣʦʙʦʢ, ʅʠʢʫʣʠʥʩʢʠʡ, 
ʋʣʘʜʘʨ, ʃʶʙʘʚʘ, ʃʘʜʦʞʩʢʠʡ, ɺʦʣʞʘʥʠʥ, ɼʫʙʨʘʚʘ, ʈʘʜʨʠʛʦ, ʌʘʣʴʚʘʨʘʢ, ʇʨʠʙʨʝʞʥʳʡ. 
ʄʘʢʩʠʤʘʣʴʥʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʦʪʤʝʯʝʥʘ ʧʦ ʩʦʨʪʫ ʇʨʠʙʨʝʞʥʳʡ ï 44,6 ʪ/ʛʘ. 
ʇʦʣʥʦʩʪʴʶ ʩʚʦʙʦʜʥʳʤʠ ʦʪ ʚʠʨʫʩʥʳʭ ʙʦʣʝʟʥʝʡ ʙʳʣʠ 34 ʩʦʨʪʘ. ʅʘʠʤʝʥʴʰʫʶ 
ʠʤʤʫʥʥʦʩʪʴ ʧʨʦʷʚʠʣ ʩʦʨʪ ɺʦʣʞʘʥʠʥ. ʉʨʝʜʥʷʷ ʧʦʨʘʞʝʥʥʦʩʪʴ ʧʦ ʩʦʨʪʘʤ ʩʦʩʪʘʚʠʣʘ 
0,6%. ɺ ʩʨʝʜʥʝʤ ʫʨʦʞʘʡʥʦʩʪʴ ʧʦ ʚʩʝʤ ʠʩʩʣʝʜʫʝʤʳʤ ʩʦʨʪʘʤ ʚ 2015 ʛʦʜʫ ʩʦʩʪʘʚʠʣʘ 
23,6 ʪ/ʛʘ.  

ʆʮʝʥʢʘ ʥʘʩʣʝʜʫʝʤʳʭ ʤʦʨʬʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ, ʧʦʢʘʟʘʪʝʣʘ ʫʩʪʦʡʯʠʚʦʩʪʠ 
ʢ ʙʦʣʝʟʥʷʤ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʚ ʩʝʷʥʮʘʭ 1-ʛʦ ʛʦʜʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʣʠʯʠʷ ʚ ʥʠʭ 
ʛʝʥʦʚ ʜʠʢʠʭ ʚʠʜʦʚ ʢʘʨʪʦʬʝʣʷ, ʪʘʢʠʭ ʢʘʢ S. demissum, S. acaule, S. andigenum. ɺ 
ʢʘʯʝʩʪʚʝ ʨʦʜʠʪʝʣʴʩʢʠʭ ʬʦʨʤ ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʦʨʪʘ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʠ ʟʘʨʫʙʝʞʥʦʡ 
ʩʝʣʝʢʮʠʠ: Red Scarlett, ɸʣʝʥʘ, ʄʝʪʝʦʨ ʠ ɹʨʠʟ. ʂʦʤʙʠʥʘʮʠʠ, ʩʦʜʝʨʞʘʱʠʝ ʛʝʥʳ ʜʠʢʠʭ 
ʚʠʜʦʚ S. acaule ʠ S. andigenum, ʦʙʣʘʜʘʣʠ ʣʫʯʰʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, 
ʚʩʭʦʞʝʩʪʠ ʠ ʦʪʙʦʨʥʦʩʪʠ. 

ʆʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʚʳʩʘʞʝʥʥʳʭ ʛʝʥʦʪʠʧʦʚ ï 442 ï 9-ʪʠ ʢʦʤʙʠʥʘʮʠʠ, ʠʟ ʢʦʪʦʨʳʭ 
196 ʙʳʣʠ ʦʪʦʙʨʘʥʳ ʧʦ 57 ʢʦʤʙʠʥʘʮʠʠ (ʉʠʥʶʭʘ  Early rosa). ɺʩʭʦʞʝʩʪʴ ʧʦ ʚʩʝʤ 
ʩʝʷʥʮʝʤ ʙʳʣʘ ʚʳʩʦʢʘʷ, ʚ ʧʨʝʜʝʣʘʭ (96ï100%). ʂʦʤʙʠʥʘʮʠʠ 57 (ʉʠʥʶʭʘ  Early 
rosa), 115 (ʊʠʨʘʩʩ  ʆʜʠʩʩʝʡ) ʠ 936 (ɾʠʚʥʠʮʘ  ɸʜʦʨʘ) ʙʣrʠ ʩʚʦʙʦʜʥʳ ʦʪ 
ʚʠʨʫʩʥʳʭ, ʛʨʠʙʥʳʭ ʠ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʙʦʣʝʟʥʝʡ. ʅʘʠʙʦʣʴʰʘʷ ʧʦʨʘʞʝʥʥʦʩʪʴ 
ʚʠʨʫʩʥʳʤʠ ʙʦʣʝʟʥʷʤʠ ʦʪʤʝʯʝʥʘ ʧʦ ʢʦʤʙʠʥʘʮʠʠ 484, ʛʨʠʙʥʳʤʠ ï ʧʦ 699. ʉʘʤʦʡ 
ʧʨʦʜʫʢʪʠʚʥʦʡ ʦʢʘʟʘʣʘʩʴ ʢʦʤʙʠʥʘʮʠʷ 266 ï ɾʠʚʥʠʮʘ  ʂʦʥʜʦʨ. 

ɺ ʧʠʪʦʤʥʠʢʝ III  ʛʦʜʘ ʠʟ 1950 ʚʟʦʰʝʜʰʠʭ ʩʝʷʥʮʝʚ ʚ ʧʠʪʦʤʥʠʢ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ 
ʠʩʧʳʪʘʥʠʷ ʦʪʦʙʨʘʥʦ 433 ʛʠʙʨʠʜʘ, ʚ ʪʦʤ ʯʠʩʣʝ 177 ï ʢʦʤʙʠʥʘʮʠʠ 483 (81.14/61  
ɿʜʘʙʳʪʦʢ). ʆʙʱʘʷ ʦʮʝʥʢʘ ʚʝʛʝʪʠʨʫʝʤʳʭ ʨʘʩʪʝʥʠʡ ʙʳʣʘ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʘ. ɺ ʮʝʣʦʤ 
ʧʦ ʧʠʪʦʤʥʠʢʫ ʚʩʝ ʢʦʤʙʠʥʘʮʠʠ ʧʦʢʘʟʘʣʠ ʚʳʩʦʢʫʶ ʬʠʪʦʬʪʦʨʦʫʩʪʦʡʯʠʚʦʩʪʴ ʧʦ ʙʦʪʚʝ 
(ʚ ʩʨʝʜʥʝʤ ï 8ï9 ʙʘʣʣʦʚ). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʠʣʫʯʰʫʶ ʚʳʙʦʨʢʫ ʚ ʧʠʪʦʤʥʠʢʝ ʚʪʦʨʦʛʦ 
ʢʣʫʙʥʝʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ʧʦʢʘʟʘʣʘ ʢʦʤʙʠʥʘʮʠʷ 483 (81.14/61  ɿʜʘʙʪrʦʢ). 

ɺ 2015 ʛʦʜʫ ʚ ʧʠʪʦʤʥʠʢʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʠʩʧʳʪʘʥʠʷ ʧʦ 26-ʡ ʢʦʤʙʠʥʘʮʠʠ 
(87.759/3  ʈʝʟʝʨʚ) ʦʮʝʥʢʘ ʚʝʣʘʩʴ ʧʦ 132 ʛʠʙʨʠʜʘʤ, ʦʙʱʘʷ ʪʦʚʘʨʥʦʩʪʴ ʢʣʫʙʥʝʡ 
ʩʦʩʪʘʚʠʣʘ ʧʦ ʵʪʦʡ ʢʦʤʙʠʥʘʮʠʠ ʦʪ 64,5 ʧʦ ʛʠʙʨʠʜʫ 11.26/19 ʜʦ 98,8%% ï ʧʦ 11.26/35. 
ʀʩʩʣʝʜʫʝʤʘʷ ʢʦʤʙʠʥʘʮʠʷ ï ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʘ. ʉʨʝʜʥʷʷ ʫʨʦʞʘʡʥʦʩʪʴ ʧʦ ʛʠʙʨʠʜʘʤ 
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ʩʦʩʪʘʚʠʣʘ 38,1 ʪ/ʛʘ. ʇʦ ʩʝʤʠ ʛʠʙʨʠʜʘʤ ʦʪʤʝʯʝʥ ʫʨʦʞʘʡ, ʧʨʝʚʳʰʘʶʱʠʡ 40 ʪ/ʛʘ: 
(11.26/578, 11.26/470, 11.26/816, 11.26/215, 11.26/241, 11.26/475, 11.26/35) ʩ 
ʜʦʩʪʠʞʝʥʠʝʤ ʤʘʢʩʠʤʫʤʘ ʧʦ ʧʦʩʣʝʜʥʝʤʫ ʠʟ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʦʙʨʘʟʮʦʚ ʚ 55,7 ʪ/ʛʘ, ʯʪʦ 
ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʳʰʘʝʪ ʩʨʝʜʥʶʶ ʫʨʦʞʘʡʥʦʩʪʴ ʧʦ ʉʝʚʝʨʦ-ʂʘʚʢʘʟʩʢʦʤʫ ʨʝʛʠʦʥʫ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʚʝʜʝʥʥʳʝ ʧʦ ʢʦʤʙʠʥʘʮʠʷʤ 30 (ʇʨʝʜʛʦʨʥʳʡ ʭ Libana), 34 
(ʀʥʥʦʚʘʪʦʨ ʭ ʉʠʥʶʭʘ), 37 (ʉʠʥʶʭʘ ʭ ʂʫʟʥʝʯʘʥʢʘ) ʧʦʢʘʟʘʣʠ ʪʦʚʘʨʥʦʩʪʴ ʢʣʫʙʥʝʡ ʦʪ 
93,4 ʜʦ 100% ʩ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ ʦʪ 620 ʜʦ 960 ʛʨʘʤʤ ʩ ʦʜʥʦʛʦ ʢʫʩʪʘ ï 
ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʫʨʦʞʘʡʥʦʩʪʴ ʦʪ 36,4 ʜʦ 56,4 ʪ/ʛʘ. ɺʠʨʫʩʥʳʤʠ ʠ ʛʨʠʙʥʳʤʠ ʙʦʣʝʟʥʷʤʠ 
ʢʦʤʙʠʥʘʮʠʠ ʙʳʣʠ ʩʚʦʙʦʜʥʳʤʠ. 

ɺ ʪʦʤ ʞʝ ʧʠʪʦʤʥʠʢʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʠʩʧʳʪʘʥʠʷ ʚʩʝ 20 ʛʠʙʨʠʜʦʚ ʠʟ 35-ʪʠ 
ʢʦʤʙʠʥʘʮʠʡ ʧʦʢʘʟʘʣʠ ʚʳʩʦʢʫʶ ʪʦʚʘʨʥʦʩʪʴ ʠ ʫʨʦʞʘʡʥʦʩʪʴ ʩʦ ʩʨʝʜʥʠʤʠ 
ʧʦʢʘʟʘʪʝʣʷʤʠ 96,0% ʠ 41,1 ʪ/ʛʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɸʥʘʣʠʟ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ 
ʛʠʙʨʠʜʦʚ ʧʦʢʘʟʘʣ ʧʨʝʦʙʣʘʜʘʥʠʝ ʦʢʨʫʛʣʳʭ ʨʦʟʦʚʳʭ ʨʘʟʣʠʯʥʳʭ ʦʪʪʝʥʢʦʚ ʢʣʫʙʥʝʡ ʩ 
ʞʝʣʪʦʡ ʤʷʢʦʪʴʶ ʠ ʤʝʣʢʠʤʠ ʛʣʘʟʢʘʤʠ. ɺʳʷʚʣʝʥʦ ʦʪʩʫʪʩʪʚʠʝ ʛʣʫʙʦʢʠʭ ʛʣʘʟʢʦʚ ʠ 
ʩʪʦʣʦʥʥʦʛʦ ʩʣʝʜʘ. ʆʪ 75% ʠʟʫʯʘʝʤʳʭ ʧʦ ʜʘʥʥʦʡ ʢʦʤʙʠʥʘʮʠʠ ʛʠʙʨʠʜʦʚ ʚʠʨʫʩʘʤʠ ʥʝ 
ʧʦʚʨʝʞʜʘʣʠʩʴ. ʉʨʝʜʥʷʷ ʧʦʨʘʞʝʥʥʦʩʪʴ ʩʦʩʪʘʚʠʣʘ 0,3%, ʯʪʦ ʷʚʣʷʝʪʩʷ ʩʘʤʳʤ 
ʥʝʚʳʩʦʢʠʤ ʧʦʢʘʟʘʪʝʣʝʤ ʩʨʝʜʠ ʚʩʝʭ ʢʦʤʙʠʥʘʮʠʡ ʜʘʥʥʦʛʦ ʧʠʪʦʤʥʠʢʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 
ʩʨʝʜʠ ʫʢʘʟʘʥʥʳʭ ʛʠʙʨʠʜʦʚ ʩʣʝʜʫʝʪ ʚʳʜʝʣʠʪʴ 11.35/127 ʢʘʢ ʤʘʢʩʠʤʘʣʴʥʦ 
ʧʨʦʜʫʢʪʠʚʥʳʡ, ʪʦʚʘʨʥʳʡ (100% ʠ 56,4 ʪ/ʛʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ), ʫʩʪʦʡʯʠʚʳʡ ʢ ʛʨʠʙʥʳʤ 
ʠ ʚʠʨʫʩʥʳʤ ʙʦʣʝʟʥʷʤ, ʘ ʪʘʢʞʝ ʨʘʩʧʦʣʘʛʘʶʱʠʡ ʦʪʣʠʯʥʳʤʠ ʚʥʝʰʥʠʤʠ ʜʘʥʥʳʤʠ 
(ʤʝʣʢʠʤʠ ʛʣʘʟʢʘʤʠ, ʧʦʚʝʨʭʥʦʩʪʥʳʤ ʩʪʦʣʦʥʥʳʤ ʩʣʝʜʦʤ, ʦʢʨʫʛʣʦʡ ʬʦʨʤʦʡ ʢʣʫʙʥʷ). 

ʆʮʝʥʠʚ ʛʠʙʨʠʜʳ ʚʧʝʨʚʳʝ ʚ ʧʠʪʦʤʥʠʢʝ ʦʩʥʦʚʥʦʛʦ ʠʩʧʳʪʘʥʠʷ ʧʦ ʜʚʫʤ 
ʢʦʤʙʠʥʘʮʠʷʤ ï 2 (ɹʘʨʩ ʭ Adretta) ʠ 11 (Roko ʭ Romano), ʚʳʷʚʣʝʥʦ, ʯʪʦ ʦʥʠ ʠʤʝʣʠ 
ʨʘʟʣʠʯʥʫʶ ʩʢʦʨʦʩʧʝʣʦʩʪʴ, ʢʦʣʝʙʘʚʰʫʶʩʷ ʦʪ ʨʘʥʥʝʡ ʜʦ ʩʨʝʜʥʝʩʧʝʣʦʡ. ʉʨʝʜʥʷʷ 
ʫʨʦʞʘʡʥʦʩʪʴ ʛʠʙʨʠʜʦʚ ʧʠʪʦʤʥʠʢʘ ʦʩʥʦʚʥʦʛʦ ʠʩʧʳʪʘʥʠʷ ʙʳʣʘ ʥʠʞʝ 
ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʠ ʩʦʩʪʘʚʠʣʘ 25,8 ʪ/ʛʘ ʩ ʤʘʢʩʠʤʫʤʦʤ ʧʦ 10.11/181 ʠ 10.2/56 (30,85 ʠ 
30, 88 ʪ/ʛʘ) ʠ ʤʠʥʠʤʫʤʦʤ ʧʦ 10.11/535 (16,64 ʪ/ʛʘ). ʊʦʚʘʨʥʦʩʪʴ ʙʳʣʘ ʚʳʩʦʢʦʡ, ʥʝ 
ʥʠʞʝ 90,2%, ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʠʚ 95,9%. ʆʮʝʥʢʘ ʫʩʪʦʡʯʠʚʦʩʪʠ ʛʠʙʨʠʜʦʚ ʢ ʛʨʠʙʥʳʤ ʠ 
ʚʠʨʫʩʥʳʤ ʙʦʣʝʟʥʷʤ ʧʦʢʘʟʘʣʘ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʫʶ ʬʠʪʦʬʪʦʨʦʫʩʪʦʡʯʠʚʦʩʪʴ ʢʘʢ 
ʙʦʪʚʳ, ʪʘʢ ʠ ʢʣʫʙʥʝʡ (ʚ ʩʨʝʜʥʝʤ 7,7 ʙʘʣʣʦʚ) ʠ ʘʙʩʦʣʶʪʥʫʶ ʠʤʤʫʥʥʦʩʪʴ ʢ ʚʠʨʫʩʘʤ X, 
S, M. ʆʪʤʝʯʝʥʦ ʧʨʝʦʙʣʘʜʘʥʠʝ ʚ ʫʢʘʟʘʥʥʦʤ ʧʠʪʦʤʥʠʢʝ ʛʠʙʨʠʜʦʚ ʩ ʙʝʣʦʡ ʦʢʨʘʩʢʦʡ 
ʢʦʞʫʨʳ, ʩʨʝʜʥʝʡ ʛʣʫʙʠʥʦʡ ʟʘʣʝʛʘʥʠʷ ʛʣʘʟʢʦʚ ʙʝʣʦʛʦ ʮʚʝʪʘ. ɺʳʩʦʪʘ ʢʫʩʪʘ ʥʘʭʦʜʠʣʘʩʴ 
ʚ ʛʨʘʥʠʮʘʭ 55ï75 ʩʤ, ʧʨʠ ʵʪʦʤ ʦʪʤʝʯʝʥʘ ʚʳʩʦʢʦʨʘʟʚʠʪʦʩʪʴ ʨʘʩʪʝʥʠʡ, ʢʨʝʧʦʩʪʴ 
ʩʪʝʙʣʝʡ. ʗʛʦʜʦʦʙʨʘʟʦʚʘʥʠʝ, ʚ ʮʝʣʦʤ, ʙʳʣʦ ʩʨʝʜʥʠʤ. 

ʉʦʛʣʘʩʥʦ ʧʨʦʚʝʜʝʥʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ, ʚ ʧʠʪʦʤʥʠʢʝ ʦʩʥʦʚʥʦʛʦ ʠʩʧʳʪʘʥʠʷ 
ʩʨʝʜʥʝʝ ʢʦʣʠʯʝʩʪʚʦ ʢʨʘʭʤʘʣʘ ʠ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʧʦ ʛʠʙʨʠʜʘʤ ʙʳʣʦ ʚʳʩʦʢʦ ʠ 
ʥʘʭʦʜʠʣʦʩʴ ʥʘ ʫʨʦʚʥʝ 15,6 ʠ 21,4%% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩ ʜʦʩʪʠʞʝʥʠʝʤ ʤʘʢʩʠʤʫʤʘ ʧʦ 
ʛʠʙʨʠʜʫ 10.11/947, ʢʨʘʭʤʘʣʠʩʪʦʩʪʴ ʢʦʪʦʨʦʛʦ ʩʦʩʪʘʚʠʣʘ 26% (ʧʦʚʳʰʝʥʥʦʝ 
ʩʦʜʝʨʞʘʥʠʝ).  

ɺʳʚʦʜʳ. ɺ ʧʨʦʮʝʩʩʝ ʛʠʙʨʠʜʠʟʘʮʠʠ ʠʟʫʯʝʥʳ ʩʦʨʪʘ ʨʘʟʥʦʡ ʛʨʫʧʧʳ ʩʧʝʣʦʩʪʠ ʚ 
ʨʦʜʠʪʝʣʴʩʢʦʤ ʧʠʪʦʤʥʠʢʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʢʨʝʱʠʚʘʥʠʡ ʧʦʣʫʯʝʥʦ 830 ʛʝʥʦʪʠʧʦʚ I ʛʦʜʘ 
ʜʣʷ ʧʝʨʝʜʘʯʠ ʚ ʧʠʪʦʤʥʠʢ ʩʝʷʥʮʝʚ II  ʛʦʜʘ, 48 ï ʜʣʷ III  ʛʦʜʘ ʠ 433 ʛʠʙʨʠʜʦʚ ï ʜʣʷ 
ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʠʩʧʳʪʘʥʠʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʩʝʣʝʢʮʠʦʥʥʦʤ ʧʨʦʮʝʩʩʝ ʌɻɹʆʋ ɺʆ 
çɻʦʨʩʢʠʡ ɻɸʋè ʚ ʛʠʙʨʠʜʠʟʘʮʠʶ ʟʘʜʝʡʩʪʚʦʚʘʥʦ 1411 ʛʠʙʨʠʜʦʚ, ʩ ʢʦʪʦʨʳʤʠ ʨʘʙʦʪʘ 
ʙʫʜʝʪ ʧʨʦʜʦʣʞʝʥʘ ʚ ʜʘʣʴʥʝʡʰʝʤ. ɺʦ ɺʩʝʨʦʩʩʠʡʩʢʠʡ ʧʫʥʢʪ ʧʦ ʠʩʧʳʪʘʥʠʶ ʥʘ ʨʘʢ ʠ 
ʟʦʣʦʪʠʩʪʫʶ ʢʘʨʪʦʬʝʣʴʥʫʶ ʥʝʤʘʪʦʜʫ ʙʳʣʦ ʦʪʧʨʘʚʣʝʥʦ 6 ʛʠʙʨʠʜʦʚ 1-ʛʦ ʛʦʜʘ 
ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʠʩʧʳʪʘʥʠʷ 11-ʡ ʢʦʤʙʠʥʘʮʠʠ (10.11/870, 10.11/839, 10.11/1136, 
10.11/770, 10.11/927, 10.11/926) ʠ 4 ʛʠʙʨʠʜʘ 2-ʛʦ ʛʦʜʘ (10.3/228, 10.11/765, 10.11/763, 
10.2/153).  
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ʆʧʪʠʤʠʟʘʮʠʷ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʠ ʩʦʦʪʥʦʰʝʥʠʷ ʢʦʤʧʦʥʝʥʪʦʚ ʪʨʘʚʦʩʤʝʩʝʡ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʘʛʨʦʬʠʪʦʮʝʥʦʟʦʚ ʥʘ ʦʩʥʦʚʝ 
ʘʜʘʧʪʠʨʦʚʘʥʥʳʭ ʢ ʧʨʠʨʦʜʥʳʤ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤ ʫʩʣʦʚʠʷʤ ʪʝʭʥʦʣʦʛʠʡ ʠ 
ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʵʜʘʬʠʯʝʩʢʠ ʠ ʬʠʪʦʮʝʥʦʪʠʯʝʩʢʠ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʩʦʨʪʦʚ, 
ʦʙʣʘʜʘʶʱʠʭ ʧʦʚʳʰʝʥʥʦʡ ʩʨʝʜʦʦʙʨʘʟʫʶʱʝʡ ʬʫʥʢʮʠʝʡ [1]. ʐʠʨʦʢʘʷ ʛʝʪʝʨʦʛʝʥʥʦʩʪʴ 
ʧʨʠʨʦʜʥʳʭ ʫʩʣʦʚʠʡ ʛʦʨʥʳʭ ʠ ʧʨʝʜʛʦʨʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʪʨʝʙʫʝʪ ʦʨʠʝʥʪʘʮʠʠ 
ʩʝʣʝʢʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʥʘ ʵʢʦʣʦʛʦ-ʵʚʦʣʶʮʠʦʥʥʳʝ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʘʜʘʧʪʠʚʥʳʝ 
ʧʨʠʥʮʠʧʳ [2, 3]. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʧʨʠ ʩʦʟʜʘʥʠʠ ʩʦʨʪʦʚ ʣʫʛʦʧʘʩʪʙʠʱʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ 
ʩʣʝʜʫʝʪ ʨʫʢʦʚʦʜʩʪʚʦʚʘʪʴʩʷ ʥʝ ʚʠʨʪʫʘʣʴʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ çʧʦʪʝʥʮʠʘʣʴʥʦʡ 
ʧʨʦʜʫʢʪʠʚʥʦʩʪʠè, ʘ ʦʮʝʥʠʚʘʪʴ ʩʧʦʩʦʙʥʦʩʪʠ ʩʦʨʪʦʦʙʨʘʟʮʦʚ ʩʪʘʙʠʣʴʥʦ ʨʝʘʣʠʟʦʚʳʚʘʪʴ 
ʩʚʦʠ ʧʨʦʜʫʢʪʠʚʥʳʝ ʧʦʪʝʥʮʠʠ ʚ ʨʝʘʣʴʥʳʝ ʫʨʦʞʘʠ [2, 4]. 

ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʠʟʤʝʥʝʥʠʷ ʧʘʨʘʜʠʛʤʳ ʩʝʣʝʢʮʠʠ ʢʘʢ ʦʩʥʦʚʳ ʘʜʘʧʪʠʚʥʦʛʦ 
ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʦʙʝʩʧʝʯʝʥʠʷ ʩʪʘʙʠʣʴʥʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ 
ʫʩʪʦʡʯʠʚʦʩʪʠ, ʵʥʝʨʛʦʨʝʩʫʨʩʦʵʢʦʥʦʤʠʯʥʦʩʪʠ ʠ ʧʨʠʨʦʜʦʦʭʨʘʥʥʦʩʪʠ ʩʦʟʜʘʚʘʝʤʳʭ 
ʛʝʥʦʪʠʧʦʚ ʙʳʣʘ ʦʙʦʩʥʦʚʘʥʘ ʘʢʘʜʝʤʠʢʦʤ ɸ.ɸ. ɾʫʯʝʥʢʦ ʚ ʨʘʤʢʘʭ ʵʢʦʣʦʛʠʯʝʩʢʦʡ 
ʛʝʥʝʪʠʢʠ ʢʫʣʴʪʫʨʥʳʭ ʨʘʩʪʝʥʠʡ ʝʱʸ ʚ ʢʦʥʮʝ 70-ʭ ï ʥʘʯʘʣʝ 80-ʭ ʛʦʜʦʚ ʤʠʥʫʚʰʝʛʦ 
ʚʝʢʘ. ɺʳʩʢʘʟʘʥʥʳʝ ʠʜʝʠ ʧʦʣʫʯʠʣʠ ʩʚʦʸ ʨʘʟʚʠʪʠʝ ʚ ʨʝʟʦʣʶʮʠʠ ʧʦʩʚʷʱʝʥʥʦʛʦ ʚʪʦʨʦʡ 
ʚʦʣʥʝ çʟʝʣʸʥʦʡ ʨʝʚʦʣʶʮʠʠè ʩʠʤʧʦʟʠʫʤʘ ʚ ʈʠʤʝ (1986 ʛ.), ʘ ʚ ʩʣʝʜʫʶʱʝʤ ʛʦʜʫ 
ʂʦʥʛʨʝʩʩ ʉʐɸ ʫʪʚʝʨʜʠʣ ʬʝʜʝʨʘʣʴʥʫʶ ʧʨʦʛʨʘʤʤʫ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʩʝʣʴʩʢʦʛʦ 
ʭʦʟʷʡʩʪʚʘ (Low Input/Sustainable Agriculture) [2]. ʅʳʥʝ ʟʥʘʯʝʥʠʝ ʩʝʣʝʢʮʠʠ ʥʘ 
ʧʦʚʳʰʝʥʠʝ ʘʜʘʧʪʠʚʥʦʛʦ, ʚ ʪʦʤ ʯʠʩʣʝ ʘʥʪʨʦʧʦʘʜʘʧʪʠʚʥʦʛʦ, ʧʦʪʝʥʮʠʘʣʘ ʢʫʣʴʪʫʨʥʳʭ 
ʨʘʩʪʝʥʠʡ ʥʝ ʚʳʟʳʚʘʝʪ ʩʦʤʥʝʥʠʡ [5]. 

ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʩʦʯʝʪʘʥʠʷ ʵʣʝʤʝʥʪʦʚ ʧʨʠʨʦʜʥʦʛʦ ʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʦʪʙʦʨʘ ʧʦʢʘ 
ʥʝ ʧʦʣʫʯʠʣʘ ʜʦʣʞʥʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚ ʩʦʟʥʘʥʠʠ ʚʩʝʭ ʩʝʣʝʢʮʠʦʥʝʨʦʚ, ʭʦʪʷ ʩʦ 
ʚʨʝʤʸʥ ʏʘʨʣʴʟʘ ɼʘʨʚʠʥʘ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʦʜʥʦʩʪʦʨʦʥʥʠʡ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʦʪʙʦʨ ʥʘ 
ʫʨʦʞʘʡʥʦʩʪʴ ʟʘʢʦʥʦʤʝʨʥʦ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʘʜʘʧʪʠʚʥʦʩʪʠ, ʯʪʦ ʩ ʧʦʟʠʮʠʡ 
ʤʝʥʜʝʣʝʚʩʢʦʡ ʛʝʥʝʪʠʢʠ ʦʙʲʷʩʥʷʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝʤ ʜʦʣʠ ʨʝʮʝʩʩʠʚʥʳʭ ʛʝʥʦʚ ʚ 
ʛʝʥʦʪʠʧʘʭ ʥʦʚʳʭ ʩʚʝʨʭʠʥʪʝʥʩʠʚʥʳʭ ʩʦʨʪʦʚ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʧʦʜʘʚʣʷʶʱʝʝ ʯʠʩʣʦ 
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ʛʝʥʦʚ, ʢʦʥʪʨʦʣʠʨʫʶʱʠʭ ʧʨʦʷʚʣʝʥʠʝ ʧʨʠʟʥʘʢʦʚ ʜʠʢʦʨʘʩʪʫʱʠʭ ʩʦʨʦʜʠʯʝʡ 
ʢʫʣʴʪʫʨʥʳʭ ʨʘʩʪʝʥʠʡ, ʥʘʩʣʝʜʫʶʪʩʷ ʧʦ ʜʦʤʠʥʘʥʪʥʦʤʫ ʪʠʧʫ, ʪʦʛʜʘ ʢʘʢ ʙʦʣʴʰʠʥʩʪʚʦ 
ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ ʠʤʝʶʪ ʨʝʮʝʩʩʠʚʥʳʝ ʧʨʠʟʥʘʢʠ. ʅʝʩʢʦʣʴʢʦ ʧʦʢʦʣʝʥʠʡ ʝʩʪʝʩʪʚʝʥʥʦʛʦ 
ʦʪʙʦʨʘ, ʢʦʪʦʨʳʝ ʯʝʨʝʜʫʶʪʩʷ ʩ ʧʦʢʦʣʝʥʠʷʤʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ, ʧʦʟʚʦʣʷʶʪ ʥʘʢʘʧʣʠʚʘʪʴ 
ʜʦʤʠʥʘʥʪʥʳʝ ʛʝʥʳ ʚ ʧʦʧʫʣʷʮʠʷʭ ʠʩʭʦʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ ʫʩʠʣʠʚʘʪʴ ʘʜʘʧʪʠʚʥʳʡ 
ʧʦʪʝʥʮʠʘʣ ʢʫʣʴʪʫʨʥʳʭ ʨʘʩʪʝʥʠʡ, ʢʦʪʦʨʳʡ ʫʞʝ ʯʘʩʪʠʯʥʦ ʫʪʨʘʯʝʥ ʚ ʛʝʥʦʪʠʧʘʭ 
ʥʘʠʙʦʣʝʝ ʦʪʩʝʣʝʢʪʠʨʦʚʘʥʥʳʭ ʢʫʣʴʪʫʨ. ɼʦʩʪʦʚʝʨʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʘ, ʢʘʩʘʶʱʠʝʩʷ 
ʚʳʩʦʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʪʙʦʨʘ ʜʦʤʠʥʘʥʪʥʳʭ ʤʫʪʘʮʠʡ (ʘ ʪʘʢʞʝ ʪʨʘʥʩʛʨʝʩʩʠʚʥʳʭ 
ʨʝʢʦʤʙʠʥʘʮʠʡ), ʙʳʣʦ ʧʦʣʫʯʝʥʳ ʚ 70ï80-ʭ ʛʦʜʘʭ ʤʠʥʫʚʰʝʛʦ ʩʪʦʣʝʪʠʷ. ʕʪʦ, ʧʨʝʞʜʝ 
ʚʩʝʛʦ, ʚʳʧʦʣʥʝʥʥʳʝ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʀ.ɸ. ʈʘʧʦʧʦʨʪʘ ʦʧʳʪʳ ʣʘʙʦʨʘʪʦʨʠʠ 
ʤʫʪʘʛʝʥʝʟʘ ʀʥʩʪʠʪʫʪʘ ʭʠʤʠʯʝʩʢʦʡ ʬʠʟʠʢʠ ɸʅ ʉʉʉʈ (ʥʳʥʝ ʠʥʩʪʠʪʫʪ ʭʠʤʠʯʝʩʢʦʡ 
ʬʠʟʠʢʠ ʠʤ. ʅ.ʅ. ʉʝʤʝʥʦʚʘ ʈɸʅ). ɺ ʧʨʦʚʝʜʝʥʥʽʭ ʧʦʜ ʧʘʪʨʦʥʘʪʦʤ ʀ.ɸ. ʈʘʧʦʧʦʨʪʘ 
ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʢʘʬʝʜʨʳ ʛʝʥʝʪʠʢʠ, ʩʝʣʝʢʮʠʠ ʠ ʩʝʤʝʥʦʚʦʜʩʪʚʘ ʋʤʘʥʩʢʦʛʦ 
ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʠʥʩʪʠʪʫʪʘ (ʥʳʥʝ ʋʤʘʥʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 
ʩʘʜʦʚʦʜʩʪʚʘ) ʠʜʝʷ ʘʥʪʨʦʧʦʘʜʘʧʪʠʚʥʦʩʪʠ ʙʳʣʘ ʦʢʦʥʯʘʪʝʣʴʥʦ ʩʬʦʨʤʫʣʠʨʦʚʘʥʘ, 
ʧʨʠʦʙʨʝʣʘ ʩʦʚʨʝʤʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʠ ʤʝʞʜʫʥʘʨʦʜʥʦʝ ʧʨʠʟʥʘʥʠʝ [4, 5]. 

ʉʨʝʜʠ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʩʧʦʩʦʙʦʚ ʫʩʢʦʨʝʥʠʷ ʩʝʣʝʢʮʠʠ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳ ʪʝ, 
ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʪʙʦʨʘ ʥʘ ʩʘʤʳʭ ʨʘʥʥʠʭ ʵʪʘʧʘʭ ʨʘʙʦʪʳ. 
ɺʢʣʶʯʝʥʠʝ ʵʣʝʤʝʥʪʦʚ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʦʪʙʦʨʘ ʚ ʩʝʣʝʢʮʠʦʥʥʳʡ ʧʨʦʮʝʩʩ ʥʘ ʵʪʘʧʘʭ 
ʧʨʦʨʘʩʪʘʥʠʷ ʧʳʣʴʮʳ ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʟʠʛʦʪʳ, ʪ.ʝ. ʛʘʧʣʦʥʪʥʦʛʦ ʠ ʜʠʧʣʦʥʪʥʦʛʦ 
ʦʪʙʦʨʘ, ʜʦʩʪʠʛʘʝʪʩʷ ʧʨʠ ʚʢʣʶʯʝʥʠʠ ʩʝʣʝʢʮʠʦʥʥʳʭ ʦʙʨʘʟʮʦʚ ʚ ʧʨʠʨʦʜʥʳʝ ʧʦʧʫʣʷʮʠʠ 
ʜʠʢʠʭ ʩʦʨʦʜʠʯʝʡ. ʕʪʦ ʥʝ ʪʦʣʴʢʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʛʝʥʝʪʠʯʝʩʢʠʭ 
ʵʬʬʝʢʪʦʚ ʦʪʙʦʨʘ ʥʘʠʙʦʣʝʝ ʧʨʠʩʧʦʩʦʙʣʝʥʥʳʭ ʤʠʢʨʦʩʧʦʨ ʷʡʮʝʚʳʤ ʘʧʧʘʨʘʪʦʤ 
ʞʝʥʩʢʦʛʦ ʛʘʤʝʪʦʬʠʪʘ, ʥʦ ʠ ʩʫʱʝʩʪʚʝʥʥʦ ʫʤʝʥʴʰʘʝʪ ʦʙʲʝʤ ʨʘʙʦʪʳ ʩ ʦʜʥʦʚʨʝʤʝʥʥʳʤ 
ʧʦʚʳʰʝʥʠʝʤ ʢʘʯʝʩʪʚʘ ʧʦʪʦʤʩʪʚʘ [4, 5]. 

ʋʯʸʥʳʝ ʉʝʚʝʨʦ-ʂʘʚʢʘʟʩʢʦʛʦ ʅʀʀ ʛʦʨʥʦʛʦ ʠ ʧʨʝʜʛʦʨʥʦʛʦ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ 
ɻʦʨʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʘʛʨʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ (ʈʦʩʩʠʷ, ʈʝʩʧʫʙʣʠʢʘ ʉʝʚʝʨʥʘʷ 
ʆʩʝʪʠʷ-ɸʣʘʥʠʷ) ʚ ʪʝʯʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʜʝʩʷʪʠʣʝʪʠʡ ʠʩʩʣʝʜʫʶʪ ʧʫʪʠ 
ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʤʝʪʦʜʦʚ ʩʝʣʝʢʮʠʠ ʢʦʨʤʦʚʳʭ ʢʫʣʴʪʫʨ, ʚ ʪʦʤ ʯʠʩʣʝ ʜʣʷ ʩʦʟʜʘʥʠʷ 
ʩʦʨʪʦʚ ʣʫʛʦʧʘʩʪʙʠʱʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʩ ʧʦʚʳʰʝʥʥʳʤ ʘʜʘʧʪʠʚʥʳʤ ʧʦʪʝʥʮʠʘʣʦʤ. 
ʉʧʝʮʠʬʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʚʝʨʪʠʢʘʣʴʥʦʡ ʧʦʷʩʥʦʩʪʠ ʛʦʨʥʳʭ ʬʠʪʦʮʝʥʦʟʦʚ ʧʨʝʜʲʷʚʣʷʶʪ 
ʧʦʚʳʰʝʥʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʢʘʯʝʩʪʚʫ ʦʮʝʥʢʠ ʠʩʭʦʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʥʘ ʘʜʘʧʪʠʚʥʦʩʪʴ ʢ 
ʤʝʩʪʥʳʤ ʫʩʣʦʚʠʷʤ [6ï8]. 

ʆʜʥʘʢʦ ʪʨʘʜʠʮʠʦʥʥʳʝ ʤʝʪʦʜʳ, ʧʨʠʤʝʥʷʝʤʳʝ ʚ ʩʝʣʝʢʮʠʠ ʙʦʙʦʚʳʭ ʪʨʘʚ [9], ʚ 
ʯʘʩʪʥʦʩʪʠ ʢʣʝʚʝʨʘ ʣʫʛʦʚʦʛʦ [10], ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʪ ʦʮʝʥʢʫ ʦʙʨʘʟʮʦʚ ʚ ʦʜʥʦʡ 
ʘʛʨʦʵʢʦʣʦʛʠʯʝʩʢʦʡ ʟʦʥʝ ʠ ʩʨʘʚʥʝʥʠʝ ʩ ʨʘʡʦʥʠʨʦʚʘʥʥʳʤ ʩʦʨʪʦʤ-ʩʪʘʥʜʘʨʪʦʤ. 
ʆʜʥʦʪʠʧʥʦʩʪʴ ʬʘʢʪʦʨʦʚ ʩʨʝʜʳ, ʥʘʨʫʰʘʝʤʘʷ ʪʦʣʴʢʦ ʢʦʣʝʙʘʥʠʷʤʠ ʚʣʘʛʦ- ʠ 
ʪʝʧʣʦʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʧʦ ʛʦʜʘʤ ʠʩʧʳʪʘʥʠʡ, ʧʨʠʚʦʜʠʪ ʢ ʟʥʘʯʠʪʝʣʴʥʦʡ ʧʦʪʝʨʝ 
ʛʝʥʦʪʠʧʠʯʝʩʢʦʡ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ ʤʘʪʝʨʠʘʣʦʚ, ʠʭ ʫʥʠʬʠʢʘʮʠʠ, ʠʟ-ʟʘ ʤʠʥʠʤʠʟʘʮʠʠ 
ʵʣʠʤʠʥʠʨʫʶʱʝʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʦʪʙʦʨʘ. ʉʝʣʝʢʮʠʦʥʥʳʡ ʧʨʦʮʝʩʩ, ʢʘʢ 
ʤʠʥʠʤʫʤ, ʧʨʦʜʦʣʞʘʝʪʩʷ ʧʨʠ ʵʪʦʤ 8ï10 ʣʝʪ, ʧʦʩʣʝ ʯʝʛʦ ʚʳʚʝʜʝʥʥʳʡ ʠ ʦʮʝʥʝʥʥʳʡ 
ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʷʭ ʩʪʘʥʮʠʦʥʥʦʛʦ ʩʦʨʪʦʠʩʧʳʪʘʥʠʷ ʥʦʚʳʡ 
ʩʦʨʪ ʦʢʘʟʳʚʘʝʪʩʷ (ʚʩʣʝʜʩʪʚʠʝ ʥʠʟʢʦʡ ʘʜʘʧʪʘʮʠʠ ʢ ʢʦʥʪʨʘʩʪʥʳʤ ʫʩʣʦʚʠʷʤ ʛʦʨʥʦʛʦ 
ʢʣʠʤʘʪʘ ʠ ʧʦʯʚ) ʥʝʜʦʩʪʘʪʦʯʥʦ ʧʨʠʩʧʦʩʦʙʣʝʥʥʳʤ ʜʣʷ ʧʦʜʩʝʚʘ ʥʘ ʛʦʨʥʳʭ ʧʘʩʪʙʠʱʘʭ ʠ 
ʩʝʥʦʢʦʩʘʭ. ɹʦʣʝʝ ʪʦʛʦ, ʧʦʜʩʝʚʘʝʤʳʝ ʚ ʝʩʪʝʩʪʚʝʥʥʳʡ ʬʠʪʦʮʝʥʦʟ ʙʦʙʦʚʳʝ ʪʨʘʚʳ ʥʝ 
ʩʧʦʩʦʙʥʳ ʥʘ ʚʳʩʦʢʫʶ ʧʨʠʞʠʚʘʝʤʦʩʪʴ ʠ ʙʳʩʪʨʦ ʚʳʧʘʜʘʶʪ ʠʟ ʪʨʘʚʦʩʪʦʷ. 

ɺ ʥʘʰʠʭ ʦʧʳʪʘʭ, ʩ ʮʝʣʴʶ ʩʦʟʜʘʥʠʷ ʩʦʨʪʦʚ ʩ ʚʳʩʦʢʦʡ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴʶ, 
ʠʟʫʯʘʝʤʳʝ ʩʝʣʝʢʮʠʦʥʥʳʝ ʦʙʨʘʟʮʳ ʢʣʝʚʝʨʘ ʣʫʛʦʚʦʛʦ ʚʳʩʝʚʘʣʠ ʚ ʩʤʝʩʠ ʩ 
ʨʳʭʣʦʢʫʩʪʦʚʳʤʠ ʟʣʘʢʦʚʳʤʠ ʪʨʘʚʘʤʠ (ʪʠʤʦʬʝʝʚʢʦʡ ʣʫʛʦʚʦʡ) ʚ ʩʦʦʪʥʦʰʝʥʠʠ 1:2. ʕʪʦ 
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ʩʦʦʪʥʦʰʝʥʠʝ ʧʦʜʦʙʨʘʥʦ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʦʧʪʠʤʘʣʴʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʙʦʙʦʚʦʛʦ 
ʢʦʤʧʦʥʝʥʪʘ ʚ ʝʩʪʝʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ, ʪʘʢ ʢʘʢ ʥʘ ʭʦʨʦʰʠʭ ʩʝʥʦʢʦʩʘʭ ʠ ʧʘʩʪʙʠʱʘʭ 
ʜʦʣʞʥʦ ʙʳʪʴ ʦʢʦʣʦ 40ï50% ʙʦʙʦʚʳʭ ʪʨʘʚ. ɺʢʣʶʯʝʥʠʝ ʪʦʣʴʢʦ ʦʜʥʦʛʦ ʙʦʙʦʚʦʛʦ 
ʢʦʤʧʦʥʝʥʪʘ ʧʦʟʚʦʣʠʣʦ ʙʦʣʝʝ ʜʝʪʘʣʴʥʦ ʠʟʫʯʠʪʴ ʩʝʣʝʢʮʠʦʥʥʳʝ ʦʙʨʘʟʮʳ ʚ ʩʨʘʚʥʝʥʠʠ 
ʩʦ ʩʪʘʥʜʘʨʪʦʤ, ʨʘʡʦʥʠʨʦʚʘʥʥʳʤ ʚ ʜʘʥʥʦʤ ʨʝʛʠʦʥʝ ʩʦʨʪʦʤ. ʋʯʸʪʳ, ʦʮʝʥʢʠ ʠ ʘʥʘʣʠʟʳ 
ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʦʙʱʝʧʨʠʥʷʪʳʤʠ ʤʝʪʦʜʠʯʝʩʢʠʤʠ ʫʢʘʟʘʥʠʷʤʠ [9, 
10]. 

ʂʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʠʟʫʯʘʝʤʳʭ ʩʦʨʪʦʦʙʨʘʟʮʦʚ ʚ ʠʩʢʫʩʩʪʚʝʥʥʦʤ 
ʬʠʪʦʮʝʥʦʟʝ (ʪʨʘʚʦʩʤʝʩʠ ʢʣʝʚʝʨʘ ʣʫʛʦʚʦʛʦ ʩ ʪʠʤʦʬʝʝʚʢʦʡ ʣʫʛʦʚʦʡ) ʦʮʝʥʠʚʘʣʠ ʧʦ 
ʢʦʣʠʯʝʩʪʚʫ ʩʪʝʙʣʝʡ, ʚʳʩʦʪʝ ʨʘʩʪʝʥʠʡ, ʢʦʣʠʯʝʩʪʚʫ ʛʝʥʝʨʘʪʠʚʥʳʭ ʦʨʛʘʥʦʚ ʠ 
ʦʙʩʝʤʝʥʝʥʥʦʩʪʠ ʩʦʮʚʝʪʠʡ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʯʠʩʪʳʤ ʧʦʩʝʚʦʤ ʠ ʩʪʘʥʜʘʨʪʦʤ ï 
ʨʘʡʦʥʠʨʦʚʘʥʥʳʤ ʩʦʨʪʦʤ ʢʣʝʚʝʨʘ ɼʘʨʴʷʣ. ɽʩʣʠ ʧʝʨʩʧʝʢʪʠʚʥʳʡ ʦʙʨʘʟʝʮ ʚʳʜʝʨʞʠʚʘʣ 
ʠʩʧʳʪʘʥʠʷ ʚ ʩʨʘʚʥʝʥʠʠ ʩʦ ʩʪʘʥʜʘʨʪʦʤ ʚ ʯʠʩʪʦʤ ʧʦʩʝʚʝ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤ ʩʪʦʷʥʠʠ 
ʧʦ ʢʦʤʧʣʝʢʩʫ ʧʨʠʟʥʘʢʦʚ, ʥʦ ʧʦʣʫʯʘʣ ʥʠʟʢʫʶ ʦʮʝʥʢʫ ʧʦ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʚ 
ʪʨʘʚʦʩʤʝʩʠ, ʪʦ ʦʥ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʣʩʷ ʥʝ ʧʨʠʛʦʜʥʳʤ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʦʨʪʘ 
ʣʫʛʦʧʘʩʪʙʠʱʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ. ʆʜʥʘʢʦ ʪʘʢʦʡ ʦʙʨʘʟʝʮ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʚ 
ʢʘʯʝʩʪʚʝ ʠʩʭʦʜʥʦʛʦ ʤʘʪʝʨʠʘʣʝ ʜʣʷ ʚʳʚʝʜʝʥʠʷ ʩʦʨʪʦʚ ʧʦʣʝʚʦʛʦ ʢʦʨʤʦʧʨʦʠʟʚʦʜʩʪʚʘ. 

ʇʨʝʜʣʦʞʝʥʥʘʷ ɺʅʀʀ ʢʦʨʤʦʚ ʠ ʧʨʠʥʷʪʘʷ ʚ ʩʪʨʘʥʘʭ ʉʕɺ ʜʝʚʷʪʠʙʘʣʣʴʥʘʷ 
ʤʝʞʜʫʥʘʨʦʜʥʘʷ ʰʢʘʣʘ ʦʮʝʥʢʠ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʩʦʨʪʦʦʙʨʘʟʮʦʚ ʢʣʝʚʝʨʘ 
ʣʫʛʦʚʦʛʦ ʚ ʪʨʘʚʦʩʤʝʩʷʭ ʦʧʨʝʜʝʣʷʝʪ ʚ 1 ʙʘʣʣ (ʦʯʝʥʴ ʧʣʦʭʦ) ʩʝʣʝʢʮʠʦʥʥʳʝ ʦʙʨʘʟʮʳ, 
ʨʘʩʪʝʥʠʷ ʢʦʪʦʨʳʭ ʫʛʥʝʪʘʶʪʩʷ ʚ ʪʨʘʚʦʩʤʝʩʠ, ʨʘʟʚʠʚʘʶʪʩʷ ʩʣʘʙʦ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ 
ʚʳʧʘʜʘʶʪ ʠʟ ʪʨʘʚʦʩʪʦʷ ʥʘ ʩʣʝʜʫʶʱʠʡ ʛʦʜ; ʦʮʝʥʢʫ 3 ʙʘʣʣʘ (ʧʣʦʭʦ) ʧʦʣʫʯʘʶʪ 
ʩʝʣʝʢʮʠʦʥʥʳʝ ʦʙʨʘʟʮʳ, ʨʘʩʪʝʥʠʷ ʢʦʪʦʨʳʭ ʩʣʘʙʦ ʨʘʟʚʠʪʳ, ʬʦʨʤʠʨʫʶʪ ʪʦʣʴʢʦ 
ʦʪʜʝʣʴʥʳʝ ʩʪʝʙʣʠ, ʘ ʧʨʦʮʝʥʪ ʚʳʞʠʚʰʠʭ ʥʘ 2ï3 ʛʦʜʳ ʩʦʩʪʘʚʣʷʣ ʦʢʦʣʦ 20%. 

ʆʮʝʥʠʚʘʝʤʳʝ ʚ 5 ʙʘʣʣʦʚ (ʧʦʩʨʝʜʩʪʚʝʥʥʦ) ʦʙʨʘʟʮʳ ʠʤʝʶʪ ʩʨʝʜʥʶʶ 
ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ, ʧʨʠ ʵʪʦʤ ʙʦʣʝʝ ʧʦʣʦʚʠʥʳ ʨʘʩʪʝʥʠʡ ʭʦʨʦʰʦ ʨʘʟʚʠʚʘʶʪʩʷ ʠ 
ʟʘʮʚʝʪʘʶʪ ʚ ʛʦʜ ʧʦʩʝʚʘ, ʘ ʢʦʣʠʯʝʩʪʚʦ ʩʦʭʨʘʥʠʚʰʠʭʩʷ ʥʘ 2ï3 ʛʦʜ ʙʦʙʦʚʳʭ ʧʨʝʚʳʰʘʝʪ 
50%. 

ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ 7 ʙʘʣʣʦʚ (ʭʦʨʦʰʦ) ʧʦʣʫʯʘʶʪ ʩʝʣʝʢʮʠʦʥʥʳʝ ʦʙʨʘʟʮʳ ʩ ʭʦʨʦʰʝʡ 
ʢʫʩʪʠʩʪʦʩʪʴʶ ʠ ʮʚʝʪʫʱʠʤʠ ʩʦʮʚʝʪʠʷʤʠ, ʚʳʞʠʚʘʝʤʦʩʪʴ ʢʦʪʦʨʳʭ ʥʘ 2ï3 ʛʦʜ ʞʠʟʥʠ 
ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 70% ʨʘʩʪʝʥʠʡ ʚ ʩʤʝʰʘʥʥʳʭ ʧʦʩʝʚʘʭ. 

ʉʘʤʫʶ ʚʳʩʦʢʫʶ ʦʮʝʥʢʫ ï 9 ʙʘʣʣʦʚ ʦʧʨʝʜʝʣʷʶʪ ʦʪʣʠʯʥʦ ʨʘʟʚʠʪʳʤ 
ʩʦʨʪʦʦʙʨʘʟʮʘʤ ʢʣʝʚʝʨʘ ʣʫʛʦʚʦʛʦ, ʩʦʭʨʘʥʠʚʰʠʤ ʚʩʝ ʚʳʩʝʷʥʥʳʝ ʨʘʩʪʝʥʠʷ. 

ʅʘ ʩʣʝʜʫʶʱʝʤ ʵʪʘʧʝ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʢ ʟʣʘʢʦʙʦʙʦʚʳʤ ʢʦʤʧʦʥʝʥʪʘʤ 
ʜʦʙʘʚʣʷʣʠ ʧʨʝʜʩʪʘʚʠʪʝʣʷ ʨʘʟʥʦʪʨʘʚʴʷ ï ʯʝʨʥʦʛʦʣʦʚʥʠʢ ʤʥʦʛʦʙʨʘʯʥʳʡ (Poterium 
polygamum Waldst. et Kit.) ʠ ʩʝʣʝʢʮʠʦʥʥʳʝ ʦʙʨʘʟʮʳ ʦʮʝʥʠʚʘʣʠ ʚ ʪʨʦʡʥʦʡ 
ʪʨʘʚʦʩʤʝʩʠ. ʆʮʝʥʢʫ ʩʝʣʝʢʮʠʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʦʩʫʱʝʩʪʚʣʷʣʠ ʚ ʨʘʟʥʳʭ 
ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʛʦʨ ʠ ʧʨʝʜʛʦʨʠʡ, ʩ ʧʨʠʚʣʝʯʝʥʠʝʤ ʢʫʣʴʪʫʨʥʳʭ ʠ 
ʜʠʢʦʨʘʩʪʫʱʠʭ ʬʦʨʤ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʬʠʪʦʮʝʥʦʟʘ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚʳʩʦʢʦʡ ʪʦʣʝʨʘʥʪʥʦʩʪʴʶ ʢ ʩʨʝʜʦʚʳʤ 
ʩʪʨʝʩʩʦʚʳʤ ʬʘʢʪʦʨʘʤ ʦʙʣʘʜʘʣʠ ʜʠʢʦʨʘʩʪʫʱʠʝ ʙʦʙʦʚʳʝ ʢʦʤʧʦʥʝʥʪʳ, ʦʪʦʙʨʘʥʥʳʝ ʩ 
ʫʯʝʪʦʤ ʚʝʨʪʠʢʘʣʴʥʦʡ ʧʦʷʩʥʦʩʪʠ ʚ ʜʠʘʧʘʟʦʥʝ ʚʳʩʦʪ 600ï2000 ʤ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ. 
ʊʘʢʘʷ ʩʝʣʝʢʮʠʦʥʥʘʷ ʬʠʪʦʮʝʥʦʪʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʝʣʝʢʮʠʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ 
ʧʦʟʚʦʣʷʝʪ ʦʪʦʙʨʘʪʴ ʨʘʩʪʝʥʠʷ ʩ ʚʳʩʦʢʦʡ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴʶ ʠ ʩʬʦʨʤʠʨʦʚʘʪʴ 
ʥʦʚʳʡ ʣʫʛʦʧʘʩʪʙʠʱʥʳʡ ʩʦʨʪ ʢʣʝʚʝʨʘ ʣʫʛʦʚʦʛʦ ʜʣʷ ʥʘʩʳʱʝʥʠʷ ʝʩʪʝʩʪʚʝʥʥʳʭ 
ʩʝʥʦʢʦʩʦʚ ʠ ʧʘʩʪʙʠʱ ʚʳʩʦʢʦʙʝʣʢʦʚʳʤ ʢʦʤʧʦʥʝʥʪʦʤ. ʅʘ ʩʣʝʜʫʶʱʝʤ ʩʝʣʝʢʮʠʦʥʥʦʤ 
ʵʪʘʧʝ ʦʪʦʙʨʘʥʥʳʝ ʧʦ ʢʦʤʧʣʝʢʩʫ ʧʨʠʟʥʘʢʦʚ ʣʫʯʰʠʝ ʛʝʥʦʪʠʧʳ ʦʙʲʝʜʠʥʷʣʠ ʚ 
ʩʠʥʪʝʪʠʯʝʩʢʠʝ ʧʦʧʫʣʷʮʠʠ ʜʣʷ ʚʟʘʠʤʥʦʛʦ ʧʝʨʝʦʧʳʣʝʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 
ʥʝʛʘʪʠʚʥʦʛʦ ʦʪʙʦʨʘ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʩʝʤʷʥ ʩ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ ʦʙʨʘʟʮʦʚ. 
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ʂʦʤʧʣʝʢʩʥʳʡ ʤʝʪʦʜ ʦʮʝʥʢʠ ʩʝʣʝʢʮʠʦʥʥʳʭ ʦʙʨʘʟʮʦʚ ʚ ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʷʭ 
ʚʝʨʪʠʢʘʣʴʥʦʡ ʟʦʥʘʣʴʥʦʩʪʠ ʩʦʟʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʛʦ ʦʪʙʦʨʘ 
ʘʜʘʧʪʠʚʥʳʭ ʬʦʨʤ ʧʦ ʬʝʥʦʪʠʧʫ, ʩ ʢʦʨʨʝʢʮʠʝʡ ʥʘ ʧʨʠʩʧʦʩʦʙʣʝʥʥʦʩʪʴ ʢ ʛʦʨʥʳʤ 
ʫʩʣʦʚʠʷʤ, ʜʣʷ ʩʦʟʜʘʥʠʷ ʥʦʚʳʭ ʩʦʨʪʦʚ ʠ ʜʣʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʨʘʟʥʦʦʙʨʘʟʠʷ ʨʘʩʪʝʥʠʡ 
ʥʘ ʧʦʣʫʢʫʣʴʪʫʨʥʳʭ ʣʫʛʘʭ ʠ ʧʘʩʪʙʠʱʘʭ. 

ʇʨʝʜʣʘʛʘʝʤʘʷ ʩʭʝʤʘ ʩʝʣʝʢʮʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʙʨʘʟʮʦʚ, ʦʪʙʠʨʘʝʤʳʭ ʚ 
ʧʦʧʫʣʷʮʠʷʭ ʠʟ ʧʨʠʨʦʜʥʳʭ ʨʘʩʪʠʪʝʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚ, ʨʘʩʪʫʱʠʭ ʚ ʛʦʨʘʭ ʠ ʧʨʝʜʛʦʨʴʷʭ, 
ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʠʭ ʦʮʝʥʢʦʡ ʚ ʯʠʩʪʳʭ ʠ ʩʤʝʰʘʥʥʳʭ ʧʦʩʝʚʘʭ, ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʦʟʜʘʥʠʝ 
ʮʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʙʦʙʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʘ (ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʢʣʝʚʝʨʘ ʣʫʛʦʚʦʛʦ) ʩ 
ʚʳʩʦʢʦʡ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴʶ, ʢʘʯʝʩʪʚʝʥʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʠ 
ʤʘʢʩʠʤʘʣʴʥʦʡ ʩʝʤʝʥʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ. 
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ʇʽʜʚʠʱʝʥʥʷ ʧʦʩʽʚʥʠʭ ʷʢʦʩʪʝʡ ʥʘʩʽʥʥʷ ʮʫʢʨʦʚʠʭ ʙʫʨʷʢʽʚ ʟʘʚʞʜʠ ʙʫʣʦ ʽ ʻ ʦʜʥʠʤ 

ʟ ʛʦʣʦʚʥʠʭ ʟʘʚʜʘʥʴ ʥʘʩʽʥʥʠʮʪʚʘ ʽ ʥʘʩʽʥʥʻʟʥʘʚʩʪʚʘ[1]. ʆʜʥʠʤ ʟ ʧʝʨʩʧʝʢʪʠʚʥʠʭ 
ʩʧʦʩʦʙʽʚ ʧʦʢʨʘʱʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʥʘʩʽʥʥʷ ʜʘʥʦʾ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ 
ʢʫʣʴʪʫʨʠ ʻ ʫʩʫʥʝʥʥʷ ʧʝʨʝʰʢʦʜ, ʱʦ ʩʪʨʠʤʫʶʪʴ ʧʨʦʨʦʩʪʘʥʥʷ ʚʣʘʩʥʝ ʥʘʩʽʥʠʥʠ, 
ʤʝʪʦʜʦʤ ʤʝʭʘʥʽʯʥʦʛʦ ʩʪʠʤʫʣʶʚʘʥʥʷ (ʰʣʽʬʫʚʘʥʥʷʤ ʦʧʣʦʜʥʷ) [2]. ʇʝʨʝʜʧʦʩʽʚʥʝ 
ʩʪʠʤʫʣʶʚʘʥʥʷ ʥʘʩʽʥʥʷ, ʟʙʘʛʘʯʝʥʥʷ ʥʘʩʽʥʥʷ ʬʽʟʽʦʣʦʛʽʯʥʦ-ʘʢʪʠʚʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ, 
ʙʘʢʪʝʨʽʘʣʴʥʠʤʠ ʧʨʝʧʘʨʘʪʘʤʠ, ʽʥʩʝʢʪʦ-ʬʫʥʛʽʮʠʜʘʤʠ ʩʪʠʤʫʣʶʻ ʡʦʛʦ ʧʨʦʨʦʩʪʘʥʥʷ, 
ʧʽʜʚʠʱʫʻ ʩʪʽʡʢʽʩʪʴ ʧʨʦʨʦʩʪʢʽʚ ʜʦ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʫʤʦʚ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, 
ʭʚʦʨʦʙ ʽ ʰʢʽʜʥʠʢʽʚ, ʧʽʜʚʠʱʫʻ ʧʦʣʴʦʚʫ ʩʭʦʞʽʩʪʴ. ʇʦʣʽʧʰʝʥʥʷ ʧʦʩʽʚʥʠʭ ʷʢʦʩʪʝʡ 
ʥʘʩʽʥʥʷ ʟʘʙʝʟʧʝʯʫʻ ʡʦʛʦ ʩʽʚʙʫ ʥʘ ʢʽʥʮʝʚʫ ʛʫʩʪʦʪʫ, ʱʦ ʩʧʨʠʷʻ ʟʤʝʥʰʝʥʥʶ ʥʦʨʤ ʚʠʩʽʚʫ 
ʥʘʩʽʥʥʷ, ʟʘʪʨʘʪ ʧʨʘʮʽ ʥʘ ʧʨʦʨʽʜʞʫʚʘʥʥʷ ʩʭʦʜʽʚ ʪʘ ʧʽʜʚʠʱʝʥʥʶ ʚʨʦʞʘʡʥʦʩʪʽ 
ʢʦʨʝʥʝʧʣʦʜʽʚ ʮʫʢʨʦʚʠʭ ʙʫʨʷʢʽʚ [3]. ʊʦʤʫ ʤʝʪʦʶ ʥʘh ʠʭ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʦ ʚʠʟʥʘʯʝʥʥʷ 
ʧʨʦʜʫʢʪʠʚʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʨʽʟʥʠʭ ʬʨʘʢʮʽʡ ʥʘʩʽʥʥʷ, ʟʘʣʝʞʥʦ ʚʽʜ ʤʝʭʘʥʽʯʥʦʛʦ 
ʩʧʦʩʦʙʫ ʡʦʛʦ ʩʪʠʤʫʣʶʚʘʥʥʷ. 

ʄʝʪʦʜʠʢʘ ʜʦʩʣʽʜʞʝʥʴ. ʇʦʣʴʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʝʜʝʥʦ ʚ 2012ï2014 ʨʦʢʘʭ ʥʘ 
ʋʤʘʥʩʴʢʽʡ ʜʦʩʣʽʜʥʦ-ʩʝʣʝʢʮʽʡʥʽʡ ʩʪʘʥʮʽʾ ɯɹʂʽʎɹ ʅɸɸʅ ʪʘ ʏʝʨʢʘʩʴʢʽʡ ʜʝʨʞʘʚʥʽʡ 
ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʽʡ ʜʦʩʣʽʜʥʽʡ ʩʪʘʥʮʽʾ ʅʅʎ çɯʥʩʪʠʪʫʪ ʟʝʤʣʝʨʦʙʩʪʚʘè ʅɸɸʅ. 
ɺʠʚʯʘʣʠ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʜʠʧʣʦʾʜʥʠʭ ʛʽʙʨʠʜʽʚ ʮʫʢʨʦʚʠʭ ʙʫʨʷʢʽʚ ʟʘʨʫʙʽʞʥʦʾ ʩʝʣʝʢʮʽʾ 
(ɹʘʢʘʨʘ, ʂʦʥʪʠʥʝʥʪʘʣʴ ʽ ʂʦʘʣʘ). ʇʽʜʛʦʪʦʚʢʫ ʥʘʩʽʥʥʷ ʟ ʤʝʭʘʥʽʯʥʠʤ ʩʧʦʩʦʙʦʤ 
ʩʪʠʤʫʣʶʚʘʥʥʷ (ʰʣʽʬʫʚʘʥʥʷʤ) ʧʨʦʚʦʜʠʣʠ ʫ ʚʠʨʦʙʥʠʯʠʭ ʫʤʦʚʘʭ ʥʘ ʦʙʣʘʜʥʘʥʥʽ 
ʥʘʩʽʥʥʻʚʦʛʦ ʟʘʚʦʜʫ ʢʦʤʧʘʥʽʾ çSesvanderhaveè. ʉʭʝʤʦʶ ʜʦʩʣʽʜʽʚ ʙʫʣʦ ʧʝʨʝʜʙʘʯʝʥʦ 
ʧʦʝʪʘʧʥʝ ʚʠʜʘʣʝʥʥʷ ʦʙʦʣʦʥʢʠ ʦʧʣʦʜʥʷ (ʰʣʽʬʫʚʘʥʥʷ) ʟʘ ʤʘʩʦʶ, ʚʽʜ 20 ʜʦ 35%. ʇʝʨʰʝ 
ʰʣʽʬʫʚʘʥʥʷ ï ʥʝʢʘʣʽʙʨʦʚʘʥʦʛʦ ʥʘʩʽʥʥʷ ʽ ʜʚʘ ʥʘʩʪʫʧʥʠʭ ï ʢʘʣʽʙʨʦʚʘʥʦʛʦ ʥʘʩʽʥʥʷ 
ʬʨʘʢʮʽʡ ʜʽʘʤʝʪʨʦʤ ʤʝʥʰʝ ʪʘ ʙʽʣʴʰʝ 3,75 ʤʤ.  

ʉʽʚʙʫ ʧʨʦʚʦʜʠʣʠ ʜʨʘʞʦʚʘʥʠʤ ʥʘʩʽʥʥʷʤ, ʧʽʜʛʦʪʦʚʣʝʥʠʤ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 
ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʬʨʘʢʮʽʡ: ʜʨʽʙʥʦʾ (ʜʽʘʤʝʪʨʦʤ < 3,75 ʤʤ) ʪʘ ʚʝʣʠʢʦʾ (ʜʽʘʤʝʪʨʦʤ > 3,75 
ʤʤ). ʋ ʢʦʥʪʨʦʣʴʥʦʤʫ ʚʘʨʽʘʥʪʽ ʚʠʩʽʚʘʣʠ ʜʨʘʞʦʚʘʥʝ ʥʘʩʽʥʥʷ ʜʠʧʣʦʾʜʥʦʛʦ ʛʽʙʨʠʜʫ 
ɹʘʢʘʨʘ ʜʨʽʙʥʦʾ (ʜʽʘʤʝʪʨʦʤ < 3,75 ʤʤ) ʪʘ ʚʝʣʠʢʦʾ (ʜʽʘʤʝʪʨʦʤ > 3,75 ʤʤ) ʬʨʘʢʮʽʡ. ʋ 
ʧʦʣʴʦʚʠʭ ʜʦʩʣʽʜʘʭ ʚʠʟʥʘʯʘʣʠ ʜʠʥʘʤʽʢʫ ʧʦʷʚʠ ʩʭʦʜʽʚ ʟ ʤʦʤʝʥʪʫ ʧʦʦʜʠʥʦʢʠʭ ʩʭʦʜʽʚ ʜʦ 
ʧʦʚʥʠʭ ʩʭʦʜʽʚ [4], ʧʦʣʴʦʚʫ ʩʭʦʞʽʩʪʴ ʥʘʩʽʥʥʷ, ʛʫʩʪʦʪʫ ʩʪʦʷʥʥʷ ʨʦʩʣʠʥ ʧʽʩʣʷ 
ʦʪʨʠʤʘʥʥʷ ʧʦʚʥʠʭ ʩʭʦʜʽʚ ʪʘ ʧʝʨʝʜ ʟʙʠʨʘʥʥʷʤ ʫʨʦʞʘʶ, ʫʨʦʞʘʡʥʽʩʪʴ ʽ ʮʫʢʨʠʩʪʽʩʪʴ 
ʢʦʨʝʥʝʧʣʦʜʽʚ [5]. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ. ʋ ʧʦʣʴʦʚʠʭ ʫʤʦʚʘʭ ʚʠʚʯʝʥʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʤʝʭʘʥʽʯʥʦʛʦ 
ʩʧʦʩʦʙʫ ʩʪʠʤʫʣʶʚʘʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʧʨʦʨʦʩʪʘʥʥʷ ʥʘʩʽʥʥʷ ʨʽʟʥʠʭ ʬʨʘʢʮʽʡ ʚ ʧʨʦʮʝʩʽ 
ʡʦʛʦ ʧʝʨʝʜʧʦʩʽʚʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʥʘ ʥʘʩʽʥʥʻʚʠʭ ʟʘʚʦʜʘʭ. ɼʣʷ ʮʴʦʛʦ ʚ ʘʛʨʦʢʣʽʤʘʪʠʯʥʠʭ 
ʫʤʦʚʘʭ ʋʤʘʥʩʴʢʦʾ ʜʦʩʣʽʜʥʦ-ʩʝʣʝʢʮʽʡʥʦʾ ʩʪʘʥʮʽʾ ʧʨʦʚʦʜʠʚʩʷ ʧʦʩʽʚ ʜʨʘʞʦʚʘʥʦʛʦ 
ʥʘʩʽʥʥʷ ʛʽʙʨʠʜʽʚ ɹʘʢʘʨʘ, ʂʦʘʣʘ ʽ ʂʦʥʪʠʥʝʥʪʘʣʴ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʜʚʦʭ ʬʨʘʢʮʽʡ ï 
ʜʨʽʙʥʦʾ (ʜʽʘʤʝʪʨ ʤʝʥʰʝ 3,75 ʤʤ) ʽ ʚʝʣʠʢʦʾ (ʜʽʘʤʝʪʨ ʙʽʣʴʰʝ 3,75 ʤʤ).  

ɺ ʩʝʨʝʜʥʴʦʤʫ ʟʘ ʨʦʢʠ ʜʦʩʣʽʜʞʝʥʴ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʧʦʷʚʠ ʩʭʦʜʽʚ ʟʘ ʩʽʚʙʠ 
ʩʪʠʤʫʣʴʦʚʘʥʠʤ ʥʘʩʽʥʥʷʤ, ʫ ʛʽʙʨʠʜʽʚ ʱʦ ʚʠʚʯʘʣʠʩʷ, ʷʢ ʥʘ 11-ʡ ʜʝʥʴ ʧʽʩʣʷ ʩʽʚʙʠ, ʪʘʢ ʽ 
ʫ ʬʘʟʫ ʧʦʚʥʠʭ ʩʭʦʜʽʚ ʙʫʣʘ ʚʠʱʦʶ ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ 
ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʧʦʷʚʠ ʩʭʦʜʽʚ, ʧʦ ʛʽʙʨʠʜʘʭ, ʷʢ ʥʘ 11-ʡ ʜʝʥʴ ʧʽʩʣʷ ʩʽʚʙʠ (20,1ï21,8 ʰʪ.), 
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ʪʘʢ ʽ ʫ ʬʘʟʽ ʧʦʚʥʠʭ ʩʭʦʜʽʚ (31,3ï32,6 ʰʪ.) ʙʫʣʘ ʤʘʡʞʝ ʦʜʥʘʢʦʚʘ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʬʨʘʢʮʽʾ 
ʥʘʩʽʥʥʷ, ʚʠʢʦʨʠʩʪʘʥʦʾ ʜʣʷ ʜʨʘʞʫʚʘʥʥʷ. ʎʝ ʚʧʝʨʰʫ ʯʝʨʛʫ ʧʦʷʩʥʶʻʪʴʩʷ ʚʠʩʦʢʦʶ 
ʣʘʙʦʨʘʪʦʨʥʦʶ ʩʭʦʞʽʩʪʶ ʥʘʩʽʥʥʷ ʜʘʥʠʭ ʛʽʙʨʠʜʽʚ(ʪʘʙʣ. 1.). 

1. ɼʠʥʘʤʽʢʘ ʧʦʷʚʠ ʩʭʦʜʽʚ ʨʦʩʣʠʥ ʮʫʢʨʦʚʠʭ ʙʫʨʷʢʽʚ ʟʘʣʝʞʥʦ ʚʽʜ ʤʝʭʘʥʽʯʥʦʛʦ 
ʩʪʠʤʫʣʶʚʘʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʧʨʦʨʦʩʪʘʥʥʷ ʥʘʩʽʥʥʷ ʨʽʟʥʠʭ ʬʨʘʢʮʽʡ  

(ʋʤʘʥʩʢɹʘ ɼʉʉ, 2012ï2014 ʨʨ.) 

ɻ̔
ʙ
ʨ
ʠ
ʜ

 

ɺʘʨʽʘʥʪ 
ʂʽʣʴʢʽʩʪʴ ʩʭʦʜʽʚ ʥʘ 2 ʧʦʛʦʥʥʠʭ ʤ ʨʷʜʢʘ, ʰʪ./ʥʘ ʜʝʥʴ 

11-ʡ 12-ʡ 13-ʡ 14-ʡ 15-ʡ 16-ʡ 17-ʡ 18-ʡ 19-ʡ 

ɹ
ʘʢ
ʘ
ʨ
ʘ

 ʐʣʽʬʫʚʘʥʥʷ  

ʬʨʘʢʮʽʷ < 3,75 ʤʤ 
20,3 22,1 23,7 25,2 26,7 28,2 29,6 31,1 32,1 

ʐʣʽʬʫʚʘʥʥʷ 

ʬʨʘʢʮʽʷ > 3,75 ʤʤ 
21,5 22,7 24,2 25,7 27,2 28,6 30,0 31,5 32,6 

ʂ
ʦ
ʘ
ʣ
ʘ

 ʐʣʽʬʫʚʘʥʥʷ  

ʬʨʘʢʮʽʷ < 3,75 ʤʤ 
20,7 22,5 24,1 25,6 27,2 28,7 30,1 31,4 31,8 

ʐʣʽʬʫʚʘʥʥʷ  

ʬʨʘʢʮʽʷ > 3,75 ʤʤ 
21,8 23,7 25,3 26,8 28,3 29,7 30,9 32,1 32,4 

ʂ
ʦ
ʥ
ʪ
ʠ

-

ʥ
ʝʥ
ʪ
ʘ
ʣ
ʴ

 ʐʣʽʬʫʚʘʥʥʷ 

ʬʨʘʢʮʽʷ < 3,75 ʤʤ 
20,1 22,9 24,4 25,8 27,2 28,6 30,0 31,5 31,3 

ʐʣʽʬʫʚʘʥʥʷ  

ʬʨʘʢʮʽʷ > 3,75 ʤʤ 
20,6 22,4 24,0 25,5 27,1 28,5 29,8 31,1 31,9 

ʂ
ʦ
ʥ
ʪ
ʨ
ʦ
ʣ
ʴ

 

ɼʦ ʣhʽʬʫʚʘʥʥʷ  

ʬʨʘʢʮʽʷ < 3,75 ʤʤ 
16,0 17,1 18,3 20,5 22,6 24,5 26,4 28,8 29,2 

ɼʦ ʰʣʽʬʫʚʘʥʥʷ 

ʬʨʘʢʮʽʷ >3,75 ʤʤ 
16,7 17,8 18,1 22,5 23,4 25,3 27,4 28,4 29,7 

ʅɯʈ05 2,0 2,0 2,1 2,2 2,0 2,1 2,2 2,1 1,6 

 
ɺ ʘʛʨʦʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚʘʭ ʏʝʨʢʘʩʴʢʦʾ ɼʉɻɼʉ ʟʘ ʩʽʚʙʠ ʰʣʽʬʦʚʘʥʠʤ ʥʘʩʽʥʥʷʤ 

ʪʘʢʦʞ ʧʽʜʪʚʝʨʜʠʣʘʩʷ ʚʠʩʦʢʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʜʘʥʦʛʦ ʧʨʠʡʦʤʫ. ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʧʦʷʚʠ 
ʩʭʦʜʽʚ ʫ ʛʽʙʨʠʜʽʚ ɹʘʢʘʨʘ, ʂʦʘʣʘ ʽ ʂʦʥʪʠʥʝʥʪʘʣʴ ʚ ʩʝʨʝʜʥʴʦʤʫ ʟʘ ʨʦʢʠ ʜʦʩʣʽʜʞʝʥʴ, ʷʢ 
ʥʘ ʧʦʯʘʪʢʫ ʧʨʦʨʦʩʪʘʥʥʷ (7-ʡ ʜʝʥʴ ʧʽʩʣʷ ʩʽʚʙʠ), ʪʘʢ ʽ ʫ ʬʘʟʫ ʧʦʚʥʠʭ ʩʭʦʜʽʚ ʙʫʣʘ 
ʚʠʩʦʢʦʶ ʽ ʤʘʡʞʝ ʦʜʥʘʢʦʚʦʶ, ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʬʨʘʢʮʽʾ ʚʠʩʽʷʥʦʛʦ ʥʘʩʽʥʥʷ. 

ʆʜʥʘʢ, ʟʘ ʦʜʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʜʠʥʘʤʽʢʠ ʧʦʷʚʠ ʩʭʦʜʽʚ ʨʦʩʣʠʥ ʮʫʢʨʦʚʠʭ ʙʫʨʷʢʽʚ 
ʥʝʤʦʞʣʠʚʦ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʢʠ ʧʨʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʜʘʥʦʛʦ ʩʧʦʩʦʙʫ ʩʪʠʤʫʣʶʚʘʥʥʷ 
ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʧʨʦʨʦʩʪʘʥʥʷ ʥʘʩʽʥʥʷ. ɼʨʫʛʠʤ ʚʘʞʣʠʚʠʤ ʢʨʠʪʝʨʽʻʤ ʦʮʽʥʢʠ ʩʪʘʥʫ ʩʭʦʜʽʚ 
ʻ ʧʦʢʘʟʥʠʢ, ʱʦ ʚʠʟʥʘʯʘʻ ʢʣ̔ʴʢʽʩʪʴ ʦʪʨʠʤʘʥʠʭ ʩʭʦʜʽʚ ʚʽʜ ʟʘʜʘʥʦʾ ʢʽʣʴʢʦʩʪʽ ʚʠʩʽʷʥʦʛʦ 
ʥʘʩʽʥʥʷ, ʪʦʙʪʦ ʡʦʛʦ ʧʦʣʴʦʚʘ ʩʭʦʞʽʩʪʴ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ 2012ï2014 ʨʦʢʽʚ ʩʚʽʜʯʘʪʴ, ʱʦ ʧʦʣʴʦʚʘ ʩʭʦʞʽʩʪʴ 
ʩʪʠʤʫʣʴʦʚʘʥʦʛʦ ʥʘʩʽʥʥʷ ʛʽʙʨʠʜʽʚ ɹʘʢʘʨʘ, ʂʦʘʣʘ ʽ ʂʦʥʪʠʥʝʥʪʘʣʴ, ʟʘʣʝʞʥʦ ʚʽʜ ʬʨʘʢʮʽʡ, 
ʙʫʣʘ ʚʠʱʦʶ ʟʘ ʢʦʥʪʨʦʣʴ ʥʘ 7ï11% (ʨʠʩ.). ɯʩʪʦʪʥʦ ʾʨʽʟʥʠʮʽ ʟʘ ʧʦʣʴʦʚʦʶ ʩʭʦʞʽʩʪʶ 
ʩʪʠʤʫʣʴʦʚʘʥʦʛʦ ʥʘʩʽʥʥʷ, ʟʘʣʝʞʥʦ ʚʽʜ ʨʦʟʤʽʨʫ ʡʦʛʦ ʬʨʘʢʮʽʾ, ʫ ʛʽʙʨʠʜʽʚ ʥʝ ʚʠʷʚʣʝʥʦ. 
ʇʦʣʴʦʚʘ ʩʭʦʞʽʩʪʴ ʥʘʩʽʥʥʷ ʙʫʣʘ ʤʘʡʞʝ ʦʜʥʘʢʦʚʦʶ ʽ ʩʪʘʥʦʚʠʣʘ 77ï80%. ʎʝ ʟʫʤʦʚʣʝʥʦ 
ʚʠʩʦʢʦʶ ʣʘʙʦʨʘʪʦʨʥʦʶ ʩʭʦʞʽʩʪʶ ʥʘʩʽʥʥʷ, ʷʢʫ ʦʪʨʠʤʘʥʦ ʟʘʚʜʷʢʠ ʤʝʭʘʥʽʯʥʦʛʦ 
ʩʪʠʤʫʣʶʚʘʥʥʷ ʥʘʩʽʥʥʷ (ʚʠʜʘʣʝʥʥʷ ʢʨʠʭʢʦʾ ʯʘʩʪʠʥʠ ʦʙʦʣʦʥʢʠ ʦʧʣʦʜʥʷ ʪʘ 
ʽʥʛʽʙʽʨʫʶʯʠʭ ʨʝʯʦʚʠʥ, ʷʢʽ ʟʥʘʭʦʜʷʪʴʩʷ ʥʘ ʦʧʣʦʜʥʽ) ʪʘ ʙʽʦʣʦʛʽʯʥʠʤʠ ʦʩʦʙʣʠʚʦʩʪʷʤʠ 
ʛʽʙʨʠʜʽʚ.  

ɸʥʘʣʦʛʽʯʥʽ ʨʝʟʫʣʴʪʘʪʠ ʦʪʨʠʤʘʥʦ ʽ ʚ ʜʦʩʣʽʜʞʝʥʥʷʭ ʥʘ ʏʝʨʢʘʩʢɹʽʡ ɼʉɻɼʉ. 
ʇʦʣʴʦʚʘ ʩʭʦʞʽʩʪʴ ʩʪʠʤʫʣʴʦʚʘʥʦʛʦ ʤʝʭʘʥʽʯʥʠʤ ʩʧʦʩʦʙʦʤ ʥʘʩʽʥʥʷ ʛʽʙʨʠʜʽʚ ʮʫʢʨʦʚʠʭ 
ʙʫʨʷʢʽʚ ɹʘʢʘʨʘ, ʂʦʘʣʘ ʽ ʂʦʥʪʠʥʝʥʪʘʣʴ ʚ ʘʛʨʦʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚʘʭ ʏʝʨʢʘʩʴʢʦʾ ɼʉɻɼʉ 
ʙʫʣʘ ʤʘʡʞʝ ʦʜʥʘʢʦʚʦʶ ʽ ʩʪʘʥʦʚʠʣʘ 74ï78%, ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʬʨʘʢʮʽʾ ʥʘʩʽʥʥʷ. 
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ʈʠʩ. ʇʦʣʴʦʚʘ ʩʭʦʞʽʩʪʴ ʥʘʩʽʥʥʷ ʨʽʟʥʠʭ ʬʨʘʢʮʽʡ ʟʘ ʤʝʭʘʥʯ̔ʥʦʛʦ ʩʪʠʤʫʣʶʚʘʥʥʷ 

ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʡʦʛʦ ʧʨʦʨʦʩʪʘʥʥʷ (ʋʤʘʥʩʴʢʘ ɼʉʉ, 2012ï2014 ʨʨ.) 
 
ʇʦʣʴʦʚʘ ʩʭʦʞʽʩʪʴ ʥʘʩʽʥʥʷ ʪʘ ʜʠʥʘʤʽʢʘ ʧʦʷʚʠ ʩʭʦʜʽʚ ʽʩʪʦʪʥʦ ʚʧʣʠʚʘʶʪʴ ʥʘ 

ʛʫʩʪʦʪʫ ʩʪʦʷʥʥʷ ʨʦʩʣʠʥ ʮʫʢʨʦʚʠʭ ʙʫʨʷʢʽʚ, ʽ ʚʽʜʧʦʚʽʜʥʦ ʾʭ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ. ʈʝʟʫʣʴʪʘʪʠ 
ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʩʚʽʜʯʘʪʴ, ʱʦ ʰʣʽʬʫʚʘʥʥʷ ʥʘʩʽʥʥʷ ʩʧʨʠʷʻ ʥʝ ʣʠʰʝ 
ʧʽʜʚʠʱʝʥʥʶ ʧʦʩʽʚʥʠʭ ʷʢʦʩʪʝʡ ʥʘʩʽʥʥʷ, ʘ ʡ ʧʦʢʨʘʱʝʥʥʶ ʡʦʛʦ ʧʨʦʜʫʢʪʠʚʥʠʭ 
ʚʣʘʩʪʠʚʦʩʪʝʡ. ʇʦʣʴʦʚʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʚ ʘʛʨʦʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚʘʭ ʋʤʘʥʩʴʢʦʾ ɼʉʉ 
ʚʩʪʘʥʦʚʣʝʥʦ ʽʩʪʦʪʥʝ ʧʽʜʚʠʱʝʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ ʮʫʢʨʦʚʠʭ ʙʫʨʷʢʽʚ ʟʘ ʧʦʩʽʚʫ ʥʘʩʽʥʥʷ, 
ʩʪʠʤʫʣʴʦʚʘʥʦʛʦ ʤʝʭʘʥʽʯʥʠʤ ʩʧʦʩʦʙʦʤ. ɿʘʣʝʞʥʦ ʚʽʜ ʬʨʘʢʮʽʾ ʩʪʠʤʫʣʴʦʚʘʥʦʛʦ ʥʘʩʽʥʥʷ 
ʧʨʠʨʽʩʪ ʫʨʦʞʘʶ ʢʦʨʝʥʝʧʣʦʜʽʚ ʩʪʘʥʦʚʠʚ 2,7ï4,9 ʪ/ʛʘ (ʪʘʙʣ. 2.). ɿʙʽʨ ʮʫʢʨʫ ʛʽʙʨʠʜʽʚ 
ɹʘʢʘʨʘ ʽ ʂʦʘʣʘ, ʟʘʣʝʞʥʦ ʚʽʜ ʬʨʘʢʮʽʾ ʥʘʩʽʥʥʷ, ʧʽʜʚʠʱʠʚʩʷ ʥʘ 0,38ï0,85 ʪ/ʛʘ.  

2. ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ ʮʫʢʨʦʚʠʭ ʙʫʨʷʢʽʚ ʟʘʣʝʞʥʦ ʚʽʜ ʩʪʠʤʫʣʶʚʘʥʥʷ ʥʘʩʽʥʥʷ 
ʤʝʭʘʥʽʯʥʠʤ ʩʧʦʩʦʙʦʤ ʨʽʟʥʠʭ ʬʨʘʢʮʽʡ (ʋʤʘʥʩʴʢʘ ɼʉʉ, 2012ï2014 ʨʨ.) 

ɻʽʙʨʠʜ ɺʘʨʽʘʥʪ 

ɻʫʩʪʦʪʘ 

ʨʦʩʣʠʥ, ʪʠʩ. 

ʰʪ./ʛʘ 

ʋʨʦʞʘʡʥʽʩʪʴ, 

ʪ/ʛʘ 

ʎʫʢʨʠʩʪʽʩʪʴ, 

% 

ɿʙʽʨ 

ʮʫʢʨʫ, ʪ/ʛʘ 

ʂʦʘʣʘ 
ʐʣʽʬʫʚʘʥʥʷ ʬʨʘʢʮʽʷ 

< 3,75 ʤʤ 
106,8 54,5 16,2 8,84 

ʂʦʘʣʘ 
ʐʣʽʬʫʚʘʥʥʷ ʬʨʘʢʮʽʷ 

> 3,75 ʤʤ 
108,9 53,1 16,4 8,70 

ʂʦʥʪʠʥʝʥʪʘʣʴ 
ʐʣʽʬʫʚʘʥʥʷ ʬʨʘʢʮʽʷ 

< 3,75 ʤʤ 
101,7 52,3 15,5 8,10 

ʂʦʥʪʠʥʝʥʪʘʣʴ 
ʐʣʽʬʫʚʘʥʥʷ ʬʨʘʢʮʽʷ 

> 3,75 ʤʤ 
102,2 53,0 15,2 8,06 

ʂʦʥʪʨʦʣʴ 
ɼʦ ʰʣʽʬʫʚʘʥʥʷ  

ʌʨʘʢʮʽʷ < 3,75 ʤʤ 
90,4 49,6 16,1 7,99 

ʂʦʥʪʨʦʣʴ 
ɼʦ ʰʣʽʬʫʚʘʥʥʷ 

ʌʨʘʢʮʽʷ >3,75 ʤʤ 
91,3 50,3 15,7 7,90 

ʅɯʈ05  2,6 0,8 0,42 

 
ɼʦʩʣʽʜʞʝʥʥʷʤʠ ʥʝ ʚʩʪʘʥʦʚʣʝʥʦ ʽʩʪʦʪʥʦʾ ʨʽʟʥʠʮʽ ʟʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ ʤʽʞ 

ʛʽʙʨʠʜʘʤʠ ʮʫʢʨʦʚʠʭ ʙʫʨʷʢʽʚ ɹʘʢʘʨʘ, ʂʦʘʣʘ ʽ ʂʦʥʪʠʥʝʥʪʘʣʴ, ʟʘʣʝʞʥʦ ʚʽʜ ʬʨʘʢʮʽʾ 
ʰʣʽʬʦʚʘʥʦʛʦ ʥʘʩʽʥʥʷ. ʋʨʦʞʘʡʥʽʩʪʴ ʢʦʨʝʥʝʧʣʦʜʽʚ ʟʘ ʩʽʚʙʠ ʩʪʠʤʫʣʴʦʚʘʥʠʤ ʥʘʩʽʥʥʷ 
ʬʨʘʢʮʽʾ ʜʘ̔ʤʝʪʨʦʤ ʤʝʥʰʝ 3,75 ʤʤ ʛʽʙʨʠʜʫ ɹʘʢʘʨʘ ʩʪʘʥʦʚʠʣʘ 51,6 ʪ/ʛʘ, ʛʽʙʨʠʜʫ ʂʦʘʣʘ 
ï 54,5 ʪ/ʛʘ, ʽ ʛʽʙʨʠʜʫ ʂʦʥʪʠʥʝʥʪʘʣʴ ï 52,3 ʪ/ʛʘ. ɿʘ ʩʽʚʙʠ ʩʪʠʤʫʣʴʦʚʘʥʠʤ ʥʘʩʽʥʥʷʤ 
ʬʨʘʢʮʽʾ ʜʽʘʤʝʪʨʦʤ ʙʽʣʴʰʝ 3,75 ʤʤ ʫʨʦʞʘʡʥʽʩʪʴ ʛʽʙʨʠʜʽʚ ʙʫʣʘ ʤʘʡʞʝ ʦʜʥʘʢʦʚʦʶ 
(53,0ï53,1 ʪ/ʛʘ). ɿʥʘʯʥʦʾ ʨʽʟʥʠʮʽ ʟʘ ʮʫʢʨʠʩʪʽʩʪʶ ʪʘ ʟʙʦʨʦʤ ʮʫʢʨʫ ʟ ʛʝʢʪʘʨʫ, ʟʘʣʝʞʥʦ 
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ʚʽʜ ʬʨʘʢʮʽʾ ʥʘʩʽʥʥʷ ʤʽʞ ʛʽʙʨʠʜʘʤʠ, ʪʘʢʦʞ ʥʝ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ. ɺ ʘʛʨʦʢʣʽʤʘʪʠʯʥʠʭ 
ʫʤʦʚʘʭ ʏʝʨʢʘʩʴʢʦʾ ʜʝʨʞʘʚʥʦʾ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʜʦʩʣʽʜʥʦʾ ʩʪʘʥʮʽʾ ʅʅʎ 
çɯʥʩʪʠʪʫʪ ʟʝʤʣʝʨʦʙʩʪʚʘè ʅɸɸʅ ʦʪʨʠʤʘʥʦ ʘʥʘʣʦʛʽʯʥʽ ʨʝʟʫʣʴʪʘʪʠ.  

ɺʠʩʥʦʚʢʠ. ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʧʦʷʚʠ ʩʭʦʜʽʚ, ʟʘ ʩʽʚʙʠ ʩʪʠʤʫʣʴʦʚʘʥʠʤ ʜʨʘʞʦʚʘʥʠʤ 
ʥʘʩʽʥʥʷʤ, ʛʽʙʨʠʜʽʚ ɹʘʢʘʨʘ, ʂʦʘʣʘ ʽ ʂʦʥʪʠʥʝʥʪʘʣʴ ʚ ʘʛʨʦʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚʘʭ 
ʋʤʘʥʩʴʢʦʾ ɼʉʉ ʪʘ ʏʝʨʢʘʩʴʢʦʾ ɼʉɻɼʉ ʙʫʣʘ ʚʠʩʦʢʦʶ, ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʨʦʟʤʽʨʫ ʬʨʘʢʮʽʡ 
ʥʘʩʽʥʥʷ.  

ʇʦʣʴʦʚʘ ʩʭʦʞʽʩʪʴ ʩʪʠʤʫʣʴʦʚʘʥʦʛʦ ʥʘʩʽʥʥʷ ʛʽʙʨʠʜʽʚ ɹʘʢʘʨʘ, ʂʦʘʣʘ ʽ 
ʂʦʥʪʠʥʝʥʪʘʣʴ, ʟʘʣʝʞʥʦ ʚʽʜ ʬʨʘʢʮʽʡ, ʙʫʣʘ ʚʠʱʦʶ ʟʘ ʢʦʥʪʨʦʣʴ ʥʘ 7ï11%. 

ʈʝʟʫʣʴʪʘʪʠ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʩʚʽʜʯʘʪʴ, ʱʦ ʰʣʽʬʫʚʘʥʥʷ ʥʘʩʽʥʥʷ ʩʧʨʠʷʻ ʥʝ 
ʣʠʰʝ ʧʽʜʚʠʱʝʥʥʶ ʡʦʛʦ ʧʦʩʽʚʥʠʭ ʷʢʦʩʪʝʡ, ʘ ʡ ʧʦʢʨʘʱʝʥʥʶ ʧʨʦʜʫʢʪʠʚʥʠʭ 
ʚʣʘʩʪʠʚʦʩʪʝʡ.  

ɺʠʢʦʨʠʩʪʘʥʥʷ ʤʝʭʘʥʽʯʥʦʛʦ ʩʧʦʩʦʙʫ ʩʪʠʤʫʣʶʚʘʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʧʨʦʨʦʩʪʘʥʥʷ 
ʥʘʩʽʥʥʷ, ʚ ʧʨʦʮʝʩʽ ʧʝʨʝʜʧʦʩʽʚʥʦʾ ʡʦʛʦ ʧʽʜʛʦʪʦʚʢʠ ʥʘ ʥʘʩʽʥʥʻʚʠʭ ʟʘʚʦʜʘʭ, ʻ 
ʜʦʮʽʣʴʥʠʤ. ɼʘʥʠʡ ʤʝʪʦʜ ʟʘʙʝʟʧʝʯʫʻ ʧʽʜʛʦʪʦʚʢʫ ʚʠʩʦʢʦʷʢʽʩʥʦʛʦ ʧʦʩʽʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟ 
ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʷʢ ʜʨʽʙʥʦʾ (ʜʽʘʤʝʪʨʦʤ < 3,75 ʤʤ), ʪʘʢ ʽ ʚʝʣʠʢʦʾ (ʜʽʘʤʝʪʨʦʤ > 3,75 ʤʤ) 
ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʬʨʘʢʮʽʡ. 
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ʜʦʩʣʽʜʞʝʥʥʽ ʨʦʩʪʫ ʧʠʣʢʦʚʠʭ ʪʨʫʙʦʢ in vitro ʫ Datura [1], ʬʦʨʤʫʚʘʥʥʷ ʟ ʧʠʣʢʫ 
ʟʘʨʦʜʢʦʧʦʜʽʙʥʠʭ ʩʪʨʫʢʪʫʨ, ʟʜʘʪʥʠʭ ʜʦ ʨʝʛʝʥʝʨʘʮʽʾ ʛʘʧʣʦʾʜʥʠʭ ʨʦʩʣʠʥ, ʤʠʥʫʣʦ 
ʙʽʣʴʰʝ 50 ʨʦʢʽʚ, ʚʧʨʦʜʦʚʞ ʷʢʠʭ, ʟʘʚʜʷʢʠ ʟʫʩʠʣʣʷʤ ʫʯʝʥʠʭ ʙʘʛʘʪʴʦʭ ʢʨʘʾʥ, 
ʘʥʦʤʘʣʴʥʠʡ ʝʤʙʨʽʦʣʦʛʽʯʥʠʡ ʬʝʥʦʤʝʥ ʪʨʘʥʩʬʦʨʤʫʚʘʚʩʷ ʫ ʧʦʪʫʞʥʠʡ ʤʝʪʦʜ ʩʪʚʦʨʝʥʥʷ 
ʚʠʭʽʜʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʜʣʷ ʩʝʣʝʢʮʽʾ ʪʘ ʛʝʥʝʪʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. ʅʘ ʩʴʦʛʦʜʥʽ ʛʘʧʣʦʾʜʠ 
ʚʜʘʣʦʩʷ ʽʥʜʫʢʫʚʘʪʠ ʙʽʣʴʰ, ʥʽʞ ʫ 250 ʚʠʜʽʚ ʨʦʩʣʠʥ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʫ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʜʣʷ 
ʭʘʨʯʫʚʘʥʥʷ ʣʶʜʠʥʠ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʨʦʜʠʥʠ Graminea (Poacea) [2]. 
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ʅʘʡʙʽʣʴʰ ʚʘʛʦʤʠʭ ʫʩʧʽʭʽʚ ʫ ʛʘʣʫʟʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʛʘʧʣʦʾʜʽʾ ʜʦʩʷʛʥʫʪʦ ʫ 
ʷʯʤʝʥʶ (Hordeum vulgare L.), ʷʢʠʡ ʚʠʨʽʟʥʷʻʪʴʩʷ ʟ ʧʦʤʽʞ ʽʥʰʠʭ ʚʠʜʽʚ ʟʘ ʢʽʣʴʢʽʩʪʶ ʪʘ 
ʨʽʟʥʦʤʘʥʽʪʪʷʤ ʤʝʪʦʜʽʚ ʦʪʨʠʤʘʥʥʷ ʨʦʩʣʠʥ ʟ ʨʝʜʫʢʦʚʘʥʠʤ ʜʦ ʛʘʧʣʦʾʜʥʦʛʦ ʯʠʩʣʦʤ 
ʭʨʦʤʦʩʦʤ [3]. ʇʨʦʪʝ ʧʦʰʠʨʝʥʥʷ ʥʘʙʫʣʠ ʩʧʝʮʠʬʽʯʥʠʡ ʜʣʷ ʷʯʤʝʥʶ ʤʝʪʦʜ 
çʙʫʣʴʙʦʟʫʤè ʽ ʢʫʣʴʪʠʚʫʚʘʥʥʷ in vitro ʧʠʣʷʢʽʚ ʪʘ ʽʟʦʣʴʦʚʘʥʠʭ ʤʽʢʨʦʩʧʦʨ. ʉʘʤʝ 
ʟʘʚʜʷʢʠ ʟʘʩʪʦʩʫʚʘʥʥʶ ʮʠʭ ʤʝʪʦʜʽʚ ʦʜʝʨʞʘʥʦ ʙʣʠʟʴʢʦ 150 ʩʦʨʪʽʚ ʷʯʤʝʥʶ, ʱʦ 
ʩʪʘʥʦʚʠʪʴ ʙʽʣʴʰʽʩʪʴ ʩʝʨʝʜ ʤʘʡʞʝ 300 ʩʦʨʪʽʚ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ, 
ʩʪʚʦʨʝʥʠʭ ʥʘ ʦʩʥʦʚʽ ʧʦʜʚʦʻʥʠʭ ʛʘʧʣʦʾʜʽʚ [4, 5].  

ʍʘʨʘʢʪʝʨʠʟʫʶʯʠ ʩʪʘʥ ʜʦʩʣʽʜʞʝʥʴ ʫ ʛʘʣʫʟʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʛʘʧʣʦʾʜʽʾ, ʩʣʽʜ 
ʟʘʟʥʘʯʠʪʠ, ʱʦ ʚʧʨʦʜʦʚʞ ʦʩʪʘʥʥʽʭ 20 ʨʦʢʽʚ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʥʘʯʥʝ ʨʦʟʰʠʨʝʥʥʷ ʩʬʝʨʠ 
ʟʘʩʪʦʩʫʚʘʥʥʷ ʛʘʧʣʦʾʜʽʚ, ʱʦ ʧʦʚô̫ ʟʘʥʦ, ʟ ʦʜʥʦʛʦ ʙʦʢʫ, ʽʟ ʟʙʽʣʴʰʝʥʥʷʤ ʝʬʝʢʪʠʚʥʦʩʪʽ 
ʤʝʪʦʜʽʚ ʛʘʧʣʦʾʜʥʦʾ ʽʥʜʫʢʮʽʾ, ʘ ʟ ʜʨʫʛʦʛʦ, ï ʟ ʨʦʟʚʠʪʢʦʤ ʥʦʚʽʪʥʽʭ ʤʦʣʝʢʫʣʷʨʥʦ-
ʛʝʥʝʪʠʯʥʠʭ ʪʝʭʥʦʣʦʛʽʡ [6]. ɿʦʢʨʝʤʘ, ʧʦʨʷʜ ʟ ʪʨʘʜʠʮʽʡʥʠʤ ʦʪʨʠʤʘʥʥʷʤ ʛʘʧʣʦʾʜʽʚ ʜʣʷ 
ʧʨʠʩʢʦʨʝʥʦʛʦ ʩʪʚʦʨʝʥʥʷ ʛʦʤʦʟʠʛʦʪʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʜʣʷ ʩʝʣʝʢʮʽʾ [4ī6] ʽ ʛʝʥʝʪʠʯʥʦʛʦ 
ʘʥʘʣʽʟʫ ʷʢʽʩʥʠʭ ʪʘ ʢʽʣʴʢʽʩʥʠʭ ʦʟʥʘʢ [7], ʘʢʪʫʘʣʴʥʦʩʪʽ ʥʘʙʫʣʠ ʛʝʥʝʪʠʯʥʘ 
ʪʨʘʥʩʬʦʨʤʘʮʽʷ ʛʘʧʣʦʾʜʥʠʭ ʤʽʢʨʦʩʧʦʨ ʟ ʤʝʪʦʶ ʦʜʝʨʞʘʥʥʷ ʛʦʤʦʟʠʛʦʪʥʠʭ ʪʨʘʥʩʛʝʥʥʠʭ 
ʨʦʩʣʠʥ [8], ʘ ʪʘʢʦʞ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʧʫʣʷʮʽʡ ʣʽʥʽʡ ʧʦʜʚʦʻʥʠʭ ʛʘʧʣʦʾʜʽʚ ʜʣʷ 
ʤʘʨʢʝʨʫʚʘʥʥʷ ʽ ʢʘʨʪʫʚʘʥʥʷ ʛʝʥʽʚ [9], ʤʘʨʢʝʨ-ʘʩʦʮʽʡʦʚʘʥʘ ʩʝʣʝʢʮʽʷ (MAS) [10]. ʇʨʠ 
ʮʴʦʤʫ ʙʝʟʟʘʧʝʨʝʯʥʠʤʠ ʧʝʨʝʚʘʛʘʤʠ ʟʘʣʠʰʘʶʪʴʩʷ ʛʘʧʣʦʾʜʥʠʡ ʩʪʘʪʫʩ ʽʥʽʮʽʘʣʴʥʠʭ 
ʢʣʽʪʠʥ ʽ ʨʦʩʣʠʥ-ʨʝʛʝʥʝʨʘʥʪʽʚ, ʮʽʣʢʦʚʠʪʘ ʛʦʤʦʟʠʛʦʪʥʽʩʪʴ ʧʦʭʽʜʥʠʭ ʚʽʜ ʥʠʭ ʧʦʜʚʦʻʥʠʭ 
ʛʘʧʣʦʾʜʽʚ, ʰʚʠʜʢʽʩʪʴ ʾʭ ʦʪʨʠʤʘʥʥʷ ʪʘ ʭʘʨʘʢʪʝʨ ʨʦʟʱʝʧʣʝʥʥʷ ʫ DH-ʧʦʧʫʣʷʮʽʷʭ ʟʘ 
ʫʩʽʤʘ ʣʦʢʫʩʘʤʠ 1:1.  

ʆʩʪʘʥʥʽʡ ʘʩʧʝʢʪ ʜʦʟʚʦʣʷʻ ʨʦʟʛʣʷʜʘʪʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʫ ʛʘʧʣʦʾʜʽʶ ʚ ʷʢʦʩʪʽ 
ʝʬʝʢʪʠʚʥʦʛʦ ʤʝʪʦʜʫ ʦʪʨʠʤʘʥʥʷ ʚʠʭʽʜʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʫ ʩʧʝʮʽʘʣʴʥʠʭ ʩʝʣʝʢʮʽʡʥʠʭ 
ʧʨʦʛʨʘʤʘʭ, ʦʩʦʙʣʠʚʦ ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʜʦʙʽʨ ʛʝʥʦʪʠʧʽʚ ʟ ʦʟʥʘʢʘʤʠ, ʱʦ ʤʘʶʪʴ ʧʨʦʩʪʠʡ 
ʛʝʥʝʪʠʯʥʠʡ ʢʦʥʪʨʦʣʴ, ʘʜʞʝ ʫ ʧʦʧʫʣʷʮʽʷʭ ʣʽʥʽʡ ʧʦʜʚʦʻʥʠʭ ʛʘʧʣʦʾʜʽʚ ʣʝʛʢʦ ʜʽʙʨʘʪʠ 
ʛʦʤʦʟʠʛʦʪʥʽ ʢʦʥʩʪʘʥʪʥʽ ʬʦʨʤʠ-ʥʦʩʽʾ ʷʢ ʜʦʤʽʥʘʥʪʥʠʭ, ʪʘʢ ʽ ʨʝʮʝʩʠʚʥʠʭ ʛʝʥʽʚ. 

ʅʘʤʠ ʚʧʝʨʰʝ ʟʘʩʪʦʩʦʚʘʥʦ ʤʝʪʦʜ ʢʫʣʴʪʫʨʠ ʧʠʣʷʢʽʚ in vitro ʜʣʷ ʦʪʨʠʤʘʥʥʷ 
ʘʥʜʨʦʛʝʥʥʠʭ ʣʽʥʽʡ ʧʦʜʚʦʻʥʠʭ ʛʘʧʣʦʾʜʽʚ ʟ ʦʟʥʘʢʘʤʠ ʛʦʣʦʟʝʨʥʦʩʪʽ [11] ʪʘ ʙʝʟʦʩʪʦʩʪʽ 
[12]. ʎʽ ʦʟʥʘʢʠ ʻ ʜʦʩʠʪʴ ʜʦʙʨʝ ʚʠʚʯʝʥʠʤʠ ʱʦʜʦ ʛʝʥʝʪʠʯʥʦʛʦ ʢʦʥʪʨʦʣʶ, ʘ ʩʚʽʪʦʚʠʡ 
ʜʦʩʚʽʜ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘʢʠʭ ʬʦʨʤ ʫ ʚʠʨʦʙʥʠʮʪʚʽ ʩʚʽʜʯʠʪʴ ʧʨʦ ʾʭ ʟʥʘʯʥʫ ʛʦʩʧʦʜʘʨʩʴʢʫ 
ʮʽʥʥʽʩʪʴ ʷʢ ʩʠʨʦʚʠʥʠ ʜʣʷ ʭʘʨʯʦʚʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʪʘ ʢʦʨʤʦʚʠʨʦʙʥʠʮʪʚʘ [13].  

ɺʽʜʦʤʦ, ʱʦ ʛʦʣʦʟʝʨʥʽʩʪʴ (ʚʽʜʩʫʪʥʽʩʪʴ ʟʨʦʩʪʘʥʥʷ ʢʚʽʪʢʦʚʠʭ ʣʫʩʦʢ ʽʟ ʟʝʨʥʽʚʢʦʶ) ʫ 
ʷʯʤʝʥʶ ʜʝʪʝʨʤʽʥʫʻ ʨʝʮʝʩʠʚʥʠʡ ʛʝʥ nud (n), ʷʢʠʡ ʢʘʨʪʦʚʘʥʦ ʥʘ ʜʦʚʛʦʤʫ ʧʣʝʯʽ 1 
ʭʨʦʤʦʩʦʤʠ (7HL). ʊʘʢʦʞ ʻ ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʨʝʮʝʩʠʚʥʽ ʛʝʥʠ ʥʘʧʽʚʛʦʣʦʟʝʨʥʦʩʪʽ sbn, smn, 
smn2, ʷʢʽ ʚʠʟʥʘʯʘʶʪʴ ʤʽʥʣʠʚʽʩʪʴ ʟʘ ʩʪʫʧʝʥʝʤ ʟʨʦʩʪʘʥʥʷ ʢʚʽʪʢʦʚʠʭ ʣʫʩʦʢ ʟ 
ʧʝʨʠʢʘʨʧʦʤ [14, 15]. ɿʘ ʪʘʢʦʛʦ ʛʝʥʝʪʠʯʥʦʛʦ ʢʦʥʪʨʦʣʶ ʟʘʚʜʘʥʥʷ ʩʝʣʝʢʮʽʾ ʥʘ 
ʛʦʣʦʟʝʨʥʽʩʪʴ ʧʦʣʷʛʘʻ ʚ ʦʪʨʠʤʘʥʥʽ ʭʨʦʤʦʩʦʤʥʦ-ʟʘʤʽʱʝʥʠʭ ʟʘ ʭʨʦʤʦʩʦʤʦʶ 7H ʯʠ 
ʨʝʢʦʤʙʽʥʘʥʪʥʠʭ ʣʽʥʽʡ ʰʣʷʭʦʤ ʩʭʨʝʱʫʚʘʥʥʷ ʧʣʽʚʯʘʩʪʠʭ ʩʦʨʪʽʚ ʟ ʜʞʝʨʝʣʦʤ 
ʛʦʣʦʟʝʨʥʦʩʪʽ ʪʘ ʜʦʙʦʨʽ ʟʘ ʬʝʥʦʪʠʧʦʤ, ʧʦʯʠʥʘʶʯʠ ʟ F2. ɺ ʨʘʟʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʣʷ 
ʦʪʨʠʤʘʥʥʷ ʛʦʣʦʟʝʨʥʦʛʦ ʷʯʤʝʥʶ ʤʝʪʦʜʫ ʢʫʣʴʪʫʨʠ ʧʠʣʷʢʽʚ in vitro ʜʦʙʽʨ ʧʨʦʚʦʜʷʪʴ 
ʩʝʨʝʜ ʨʦʩʣʠʥ-ʨʝʛʝʥʝʨʘʥʪʽʚ R0. ʇʨʠ ʮʴʦʤʫ ʾʭʥʻ ʥʘʩʽʥʥʻʚʝ ʧʦʪʦʤʩʪʚʦ ʻ ʢʦʥʩʪʘʥʪʥʠʤ ʥʝ 
ʣʠʰʝ ʟʘ ʦʟʥʘʢʘʤʠ ʧʣʽʚʯʘʩʪʽʩʪʴ/ʛʦʣʦʟʝʨʥʽʩʪʴ, ʘ ʡ ʟʘ ʫʩʽʤʘ ʽʥʰʠʤʠ ʙʽʦʣʦʛʽʯʥʠʤʠ ʪʘ 
ʛʦʩʧʦʜʘʨʩʴʢʦ ʮʽʥʥʠʤʠ ʦʟʥʘʢʘʤʠ. 

ʆʩʦʙʣʠʚʽʩʪʶ ʛʝʥʝʪʠʯʥʦʛʦ ʢʦʥʪʨʦʣʶ ʪʘʢʠʭ ʦʟʥʘʢ ʢʦʣʦʩʘ, ʷʢ ʥʘʷʚʥʽʩʪʴ ʦʩʪʝʡ ʯʠ 
ʟʤʝʥʰʝʥʥʷ ʾʭ ʜʦʚʞʠʥʠ ʘʞ ʜʦ ʧʦʚʥʦʾ ʨʝʜʫʢʮʽʾ, ʻ ʨʽʟʥʦʥʘʧʨʘʚʣʝʥʝ ʜʦʤʽʥʫʚʘʥʥʷ. 
ɿʦʢʨʝʤʘ, ʜʦʤʽʥʘʥʪʥʠʡ ʛʝʥ Lks1 (Lk) ʢʘʨʪʦʚʘʥʦ ʥʘ ʜʦʚʛʦʤʫ ʧʣʝʯʽ 2 ʭʨʦʤʦʩʦʤʠ (2ʅL). 
ʈʝʮʝʩʠʚʥʽ ʛʝʥʠ lks2 ʽ lks5, ʷʢʽ ʜʝʪʝʨʤʽʥʫʶʪʴ ʚʢʦʨʦʯʝʥʥʷ ʦʩʪʝʡ, ʢʘʨʪʦʚʘʥʦ, ʚʽʜʧʦʚʽʜʥʦ, 
ʥʘ ʭʨʦʤʦʩʦʤʘʭ 7HL ʽ 4HL. ʅʘ ʩʦʨʪʘʭ Bonus, Foma ʪʘ Kristine ʦʪʨʠʤʘʥʦ ʯʠʩʣʝʥʥʽ 
ʢʦʨʦʪʢʦʦʩʪʶʢʦʚʽ ʤʫʪʘʥʪʠ breviaristatum (ʣʦʢʫʩʠ ari-aéari-q), ʘʣʝ ʣʠʰʝ ʜʣʷ ʢʽʣʴʢʦʭ ʟ 
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ʥʠʭ ʚʽʜʦʤʘ ʭʨʦʤʦʩʦʤʥʘ ʣʦʢʘʣʽʟʘʮʽʷ ʥʘ 3HL (ari-a) ʪʘ 5HL (ari-e, ari-h) ʭʨʦʤʦʩʦʤʘʭ 
[15]. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʧʦʣʽʣʦʢʫʩʥʠʡ ʭʘʨʘʢʪʝʨ ʛʝʥʝʪʠʯʥʦʛʦ ʢʦʥʪʨʦʣʶ 
ʦʩʪʠʩʪʦʩʪʽ/ʙʝʟʦʩʪʦʩʪʽ/ʢʦʨʦʪʢʦʦʩʪʦʩʪʽ ʚ ʦʩʥʦʚʥʦʤʫ ʤʘʻ ʤʽʩʮʝ ʤʦʥʦʬʘʢʪʦʨʽʘʣʴʥʝ 
ʫʩʧʘʜʢʫʚʘʥʥʷ, ʱʦ ʜʦʟʚʦʣʷʻ ʚʠʨʽʰʫʚʘʪʠ ʟʘʚʜʘʥʥʷ ʽʟ ʩʪʚʦʨʝʥʥʷ ʙʝʟʦʩʪʠʭ ʣʽʥʽʡ ʟʘ ʪʽʻʶ 
ʞ ʩʭʝʤʦʶ, ʱʦ ʽ ʛʦʣʦʟʝʨʥʠʭ.  

ɼʦ ʚʘʞʣʠʚʠʭ ʦʟʥʘʢ ʷʯʤʝʥʶ, ʷʢʽ ʢʦʥʪʨʦʣʶʶʪʴʩʷ ʤʦʥʦʛʝʥʥʦ, ʥʘʣʝʞʠʪʴ ʚʤʽʩʪ ʫ 
ʢʨʦʭʤʘʣʽ ʘʤʽʣʦʟʠ ʪʘ ʘʤʽʣʦʧʝʢʪʠʥʫ ï ʣʽʥʽʡʥʦʛʦ ʪʘ ʨʦʟʛʘʣʫʞʝʥʦʛʦ ʩʦʧʦʣʽʤʝʨʽʚ, 
ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʷʢʠʭ ʚʠʟʥʘʯʘʻ ʭʽʤʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʢʨʦʭʤʘʣʶ ʽ ʩʬʝʨʫ ʡʦʛʦ 
ʚʠʢʦʨʠʩʪʘʥʥʷ [16]. ʃʦʢʫʩ wax (wx), ʷʢʠʡ ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ 7HS, ʢʦʜʫʻ ʛʨʘʥʫʣ-ʟʚô̫ ʟʘʥʫ 
ʢʨʦʭʤʘʣʴʩʠʥʪʘʟʫ (GBSS I) ï ʢʘʪʘʣʽʟʘʪʦʨ ʩʠʥʪʝʟʫ ʘʤʽʣʦʟʠ. ʋ ʛʦʤʦʟʠʛʦʪʥʦʛʦ ʟʘ 
ʨʝʮʝʩʠʚʥʠʤ ʛʝʥʦʤ waxy ʛʝʥʦʪʠʧʫ ʩʠʥʪʝʟ ʘʤʽʣʦʟʠ ʧʨʠʛʥʽʯʝʥʦ, ʯʝʨʝʟ ʱʦ ʚ ʝʥʜʦʩʧʝʨʤʽ 
ʪʘ ʧʠʣʢʦʚʠʭ ʟʝʨʥʘʭ ʧʝʨʝʚʘʞʘʻ ʢʨʦʭʤʘʣʴ, ʫ ʩʢʣʘʜʽ ʷʢʦʛʦ ʯʘʩʪʢʘ ʘʤʽʣʦʧʝʢʪʠʥʫ ʩʷʛʘʻ 
90ī98% [17]. ʃʽʥʽʾ waxy-ʷʯʤʝʥʶ ʪʘʢʦʞ ʤʦʞʫʪʴ ʙʫʪʠ ʦʪʨʠʤʘʥʽ ʫ ʢʫʣʴʪʫʨʽ ʧʠʣʷʢʽʚ in 
vitro ʟʛʽʜʥʦ ʦʧʠʩʘʥʦʛʦ ʚʠʱʝ ʧʽʜʭʦʜʫ. ɸʣʝ ʯʝʨʝʟ ʪʝ, ʱʦ ʧʽʜʚʠʱʝʥʠʡ ʚʤʽʩʪ 
ʘʤʽʣʦʧʝʢʪʠʥʫ ʫ ʢʨʦʭʤʘʣʽ ʷʯʤʝʥʶ ʥʝ ʤʘʻ ʬʝʥʦʪʠʧʥʦʛʦ ʧʨʦʷʚʫ [18], ʜʣʷ ʜʦʙʦʨʫ ʣʽʥʽʡ 
ʤʫʩʷʪʴ ʙʫʪʠ ʟʘʩʪʦʩʦʚʘʥʽ ʮʠʪʦʣʦʛʽʯʥʠʡ ʘʙʦ ʙʽʦʭʽʤʽʯʥʠʡ ʘʥʘʣʽʟʠ, ʷʢʽ ˇʨʫʥʪʫʶʪʴʩʷ ʥʘ 
ʡʦʜʥʽʡ ʨʝʘʢʮʽʾ [19]. 

ʅʘʤʠ ʨʦʟʧʦʯʘʪʦ ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʦʪʨʠʤʘʥʥʷ ʘʥʜʨʦʛʝʥʥʠʭ ʣʽʥʽʡ ʷʯʤʝʥʶ ʷʨʦʛʦ ʟ 
ʦʟʥʘʢʦʶ waxy ʽ ʤʦʜʠʬʽʢʦʚʘʥʦ ʤʝʪʦʜʠʢʠ ʚʠʟʥʘʯʝʥʥʷ ʘʣʝʣʴʥʦʛʦ ʩʪʘʥʫ ʮʴʦʛʦ ʛʝʥʫ 
ʩʪʨʫʢʪʫʨʠ ʝʥʜʦʩʧʝʨʤʫ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʧʨʦʚʦʜʠʪʠ ʜʦʙʽʨ ʫ R0 ʨʝʛʝʥʝʨʘʥʪʽʚ. ʅʘ ʦʩʥʦʚʽ 
F1 ʛʽʙʨʠʜʽʚ 22 ʢʦʤʙʽʥʘʮʽʡ ʩʭʨʝʱʫʚʘʥʥʷ ʦʪʨʠʤʘʥʦ 1264 ʨʦʩʣʠʥʠ-ʨʝʛʝʥʝʨʘʥʪʠ. ʈʽʚʝʥʴ 
ʩʧʦʥʪʘʥʥʦʾ ʜʠʧʣʦʾʜʠʟʘʮʽʾ ʩʪʘʥʦʚʠʚ ʙʣʠʟʴʢʦ 70%. 170 ʣʽʥʽʡ ʧʦʜʚʦʻʥʠʭ ʛʘʧʣʦʾʜʽʚ ʚʞʝ 
ʨʦʟʤʥʦʞʝʥʦ ʫ ʧʦʣʴʦʚʠʭ ʫʤʦʚʘʭ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʦʮʽʥʶʚʘʥʥʷ ʟʘ ʢʦʤʧʣʝʢʩʦʤ 
ʛʦʩʧʦʜʘʨʩʴʢʦ ʮʽʥʥʠʭ ʦʟʥʘʢ.  

ʗʢ ʚʽʜʦʤʦ, ʩʧʝʮʽʘʣʴʥʽ ʩʝʣʝʢʮʽʡʥʽ ʧʨʦʛʨʘʤʠ ˇʨʫʥʪʫʶʪʴʩʷ ʥʘ ʩʭʨʝʱʫʚʘʥʥʽ ʜʞʝʨʝʣ 
ʮʽʣʴʦʚʦʾ ʦʟʥʘʢʠ, ʟʘʟʚʠʯʘʡ ʧʨʝʜʩʪʘʚʣʝʥʠʭ ʢʦʣʝʢʮʽʡʥʠʤʠ ʟʨʘʟʢʘʤʠ ʟ ʥʠʟʴʢʦʶ 
ʫʨʦʞʘʡʥʽʩʪʶ, ʪʘ ʝʣʽʪʥʠʭ ʛʝʥʦʪʠʧʽʚ ï ʩʦʨʪʽʚ ʚʽʪʯʠʟʥʷʥʦʾ ʪʘ ʽʥʦʟʝʤʥʦʾ ʩʝʣʝʢʮʽʾ, ʮʽʥʥʠʭ 
ʣʽʥʽʡ. ʆʩʢʽʣʴʢʠ ʧʨʦʮʝʩ ʽʥʜʫʢʫʚʘʥʥʷ ʘʥʜʨʦʛʝʥʥʠʭ ʛʘʧʣʦʾʜʽʚ ʟʘʣʝʞʠʪʴ ʚʽʜ ʛʝʥʦʪʠʧʫ 
ʨʦʩʣʠʥ-ʜʦʥʦʨʽʚ ʝʢʩʧʣʘʥʪʽʚ, ʘ ʦʟʥʘʢʠ, ʷʢʽ ʚʠʟʥʘʯʘʶʪʴ ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʝʨʝʙʽʛʫ ʡʦʛʦ 
ʦʢʨʝʤʠʭ ʝʪʘʧʽʚ, ʻ ʩʧʘʜʢʦʚʠʤʠ [20], ʦʩʦʙʣʠʚʦʾ ʘʢʪʫʘʣʴʥʦʩʪʽ ʥʘʙʫʚʘʻ ʧʠʪʘʥʥʷ ʱʦʜʦ 
ʘʥʜʨʦʛʝʥʥʦʾ ʟʜʘʪʥʦʩʪʽ ʟʘʣʫʯʝʥʠʭ ʜʦ ʛʽʙʨʠʜʠʟʘʮʽʾ ʢʦʤʧʦʥʝʥʪʽʚ ʩʭʨʝʱʫʚʘʥʥʷ, ʘ ʟʛʦʜʦʤ 
ʽ ʛʽʙʨʠʜʽʚ, ʷʢʽ ʩʣʫʛʫʶʪʴ ʚʠʭʽʜʥʠʤ ʤʘʪʝʨʽʘʣʦʤ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʛʘʧʣʦʾʜʽʚ ʊʦʤʫ ʧʝʨʝʜ 
ʛʘʧʣʦʾʜʠʟʘʮʽʻʶ ʙʘʞʘʥʦ ʧʨʦʚʝʩʪʠ ʦʮʽʥʶʚʘʥʥʷ ʱʦʜʦ ʟʜʘʪʥʦʩʪʽ ʜʦ ʘʥʜʨʦʛʝʥʝʟʫ in vitro 
ʷʢʦʤʦʛʘ ʙʽʣʴʰʦʾ ʢʽʣʴʢʦʩʪʽ ʛʝʥʦʪʠʧʽʚ, ʷʢʽ ʧʣʘʥʫʻʪʴʩʷ ʚʠʢʦʨʠʩʪʘʪʠ ʚ ʨʦʙʦʪʽ, ʱʦʙ 
ʨʦʟʨʦʙʠʪʠ ʧʣʘʥ ʩʭʨʝʱʫʚʘʥʴ, ʷʢʠʡ ʟʘʙʝʟʧʝʯʠʪʴ ʤʘʢʩʠʤʘʣʴʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ 
ʛʘʧʣʦʧʨʦʜʫʢʮʽʡʥʦʛʦ ʧʨʦʮʝʩʫ ʽ ʜʦʟʚʦʣʠʪʴ ʚʠʟʥʘʯʠʪʠ ʦʙʩʷʛʠ ʝʢʩʧʣʘʥʪʘʮʽʾ ʧʠʣʷʢʽʚ ʚ 
ʨʘʟʽ ʥʝʦʙʭʽʜʥʦʩʪʽ ʦʪʨʠʤʘʥʥʷ ʛʘʧʣʦʾʜʽʚ ʥʘ ʦʩʥʦʚʽ ʩʝʣʝʢʮʽʡʥʦ ʮʽʥʥʦʛʦ, ʘʣʝ ʟ ʥʠʟʴʢʦʶ 
ʟʜʘʪʥʽʩʪʶ ʜʦ ʘʥʜʨʦʛʝʥʝʟʫ in vitro ʤʘʪʝʨʽʘʣʫ. ʎʝ ʚʘʞʣʠʚʦ ʪʘʢʦʞ ʽ ʜʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ 
ʦʩʦʙʣʠʚʠʭ ʤʝʪʦʜʠʯʥʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʪʘʢʠʭ ʛʝʥʦʪʠʧʽʚ.  

ɿʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʛʽʙʨʠʜʠʟʘʮʽʷ ʧʨʦʚʦʜʠʪʴʩʷ ʰʣʷʭʦʤ ʟʘʣʫʯʝʥʥʷ ʦʜʥʦʛʦ ʯʠ 
ʥʝʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʜʞʝʨʝʣ ʘʙʦ ʜʦʥʦʨʽʚ ʮʽʣʴʦʚʦʾ ʦʟʥʘʢʠ, ʾʭʥʻ ʧʦʧʝʨʝʜʥʻ ʦʮʽʥʶʚʘʥʥʷ 
ʱʦʜʦ ʘʥʜʨʦʛʝʥʥʦʾ ʟʜʘʪʥʦʩʪʽ ʻ ʦʙʦʚô̫ ʟʢʦʚʠʤ. ʈʝʟʫʣʴʪʘʪʠ ʧʨʦʚʝʜʝʥʠʭ ʥʘʤʠ 
ʜʦʩʣʽʜʞʝʥʴ ʟ ʚʠʟʥʘʯʝʥʥʷ ʘʥʜʨʦʛʝʥʥʦʾ ʟʜʘʪʥʦʩʪʽ ʣʽʥʽʡ ʷʯʤʝʥʶ ʛʦʣʦʟʝʨʥʦʛʦ, 
ʦʪʨʠʤʘʥʦʛʦ ʟ CIMMIT (ʄʝʢʩʠʢʘ) ʽ ʥʘʜʘʥʦʛʦ ʅʎɻʈʈʋ, ʘ ʪʘʢʦʞ ʜʚʦʭ ʩʦʨʪʽʚ 
ʢʘʥʘʜʩʴʢʦʾ ʩʝʣʝʢʮʽʾ, ʥʘʜʘʥʠʭ ʉ. ʉhoo (ʉʭʽʜʥʠʡ ʮʝʥʪʨ ʽʟ ʜʦʩʣʽʜʞʝʥʥʷ ʟʣʘʢʦʚʠʭ ʽ 
ʦʣʽʡʥʠʭ ʢʫʣʴʪʫʨ, ʤ. ʆʪʘʚʘ, ʂʘʥʘʜʘ), ʟʘʩʚʽʜʯʠʣʠ ʥʠʟʴʢʠʡ ʧʨʦʷʚ ʫ ʮʴʦʛʦ ʤʘʪʝʨʽʘʣʫ 
ʦʟʥʘʢ ʢʫʣʴʪʫʨʘʙʝʣʴʥʦʩʪʽ. ʊʦʤʫ ʜʣʷ ʦʜʝʨʞʘʥʥʷ ʛʘʧʣʦʾʜʽʚ ʙʫʣʦ ʜʽʙʨʘʥʦ ʢʦʤʙʽʥʘʮʽʾ ʟʘ 
ʫʯʘʩʪʽ ʧʣʽʚʯʘʩʪʠʭ ʩʦʨʪʽʚ ʷʯʤʝʥʶ ʟ ʚʠʩʦʢʦʶ ʘʙʦ ʩʝʨʝʜʥʴʦʶ ʟʜʘʪʥʽʩʪʶ ʜʦ ʘʥʜʨʦʛʝʥʝʟʫ 
in vitro ʽ ʩʘʤʝ ʫ ʮʠʭ ʛʽʙʨʠʜʽʚ ʙʫʣʦ ʦʪʨʠʤʘʥʦ ʢʨʘʱʽ ʛʘʧʣʦʧʨʦʜʫʢʮʽʡʥʽ ʧʦʢʘʟʥʠʢʠ [11].  
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ɼʦʮʽʣʴʥʽʩʪʴ ʧʦʧʝʨʝʜʥʴʦʛʦ ʪʝʩʪʫʚʘʥʥʷ ʤʘʪʝʨʽʘʣʫ ʙʫʣʘ ʧʽʜʪʚʝʨʜʞʝʥʘ ʽ 
ʨʝʟʫʣʴʪʘʪʘʤʠ ʦʮʽʥʶʚʘʥʥʷ ʱʦʜʦ ʟʜʘʪʥʦʩʪʽ ʜʦ ʧʨʦʜʫʢʫʚʘʥʥʷ ʘʥʜʨʦʛʝʥʥʠʭ ʛʘʧʣʦʾʜʽʚ 
ʜʞʝʨʝʣ ʙʝʟʦʩʪʦʩʪʽ. ɿʦʢʨʝʤʘ, ʩʝʨʝʜ ʥʠʭ ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʩʦʨʪ ɻʨʘʥʘʣ ï ʥʦʩʽʡ 
ʜʦʤʽʥʘʥʪʥʦʛʦ ʛʝʥʫ ʙʝʟʦʩʪʦʩʪʽ, ʷʢʦʤʫ ʧʨʠʪʘʤʘʥʥʘ ʚʠʩʦʢʘ ʢʫʣʴʪʫʨʘʙʝʣʴʥʽʩʪʴ (27,2% 
ʤʦʨʬʦʛʝʥʥʠʭ ʧʠʣʷʢʽʚ ʽ 25,6% ʟʝʣʝʥʠʭ ʨʦʩʣʠʥ-ʨʝʛʝʥʝʨʘʥʪʽʚ ʚʽʜ ʢʽʣʴʢʦʩʪʽ 
ʢʫʣʴʪʠʚʦʚʘʥʠʭ ʧʠʣʷʢʽʚ). ʅʘʷʚʥʽʩʪʴ ʛʝʥʦʪʠʧʫ, ʫ ʷʢʦʛʦ ʧʦʻʜʥʫʚʘʣʠʩʷ ʟʘʟʥʘʯʝʥʽ ʮʽʥʥʽ 
ʦʟʥʘʢʠ, ʜʦʟʚʦʣʠʣʦ ʟʘʣʫʯʠʪʠ ʜʦ ʛʽʙʨʠʜʠʟʘʮʽʾ ʛʝʥʝʪʠʯʥʦ ʨʽʟʥʦʤʘʥʽʪʥʽ ʦʩʪʠʩʪʽ ʩʦʨʪʠ ʪʘ 
ʦʪʨʠʤʘʪʠ ʙʽʣʴʰ ʚʠʩʦʢʠʡ ʚʠʭʽʜ ʛʘʧʣʦʾʜʽʚ, ʥʽʞ ʫ ʧʨʦʛʨʘʤʽ ʟ ʩʝʣʝʢʮʽʾ ʥʘ ʛʦʣʦʟʝʨʥʽʩʪʴ 
[21]. ɺʠʩʦʢʫ ʟʜʘʪʥʽʩʪʴ ʜʦ ʘʥʜʨʦʛʝʥʝʟʫ in vitro ʚʠʷʚʣʝʥʦ ʫ ʩʦʨʪʫ ʷʯʤʝʥʶ ʷʨʦʛʦ 
ʄʦʜʝʨʥ, ʩʪʚʦʨʝʥʦʛʦ ʤʝʪʦʜʦʤ ʪʨʘʜʠʮʽʡʥʦʾ ʩʝʣʝʢʮʽʾ ʥʘ ʦʩʥʦʚʽ ʛʽʙʨʠʜʫ ʩʦʨʪʽʚ ɻʨʘʥʘʣ ʽ 
ɿʚʝʨʰʝʥʥʷ [22]. ɿʦʢʨʝʤʘ, ʫ ʮʴʦʛʦ ʩʦʨʪʫ ʟʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʞʠʚʠʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʟ 
ʭʽʤʽʯʥʦ ʤʦʜʠʬʽʢʦʚʘʥʠʤ ʢʨʦʭʤʘʣʝʤ ɼ-5ʘʄ ʙʫʣʦ ʦʪʨʠʤʘʥʦ 47,0% ʤʦʨʬʦʛʝʥʥʠʭ 
ʧʠʣʷʢʽʚ ʽ 71,7% ʥʦʨʤʘʣʴʥʦ ʧʽʛʤʝʥʪʦʚʘʥʠʭ ʨʦʩʣʠʥ-ʨʝʛʝʥʝʨʘʥʪʽʚ, ʱʦ ʻ ʧʽʜʩʪʘʚʦʶ 
ʨʝʢʦʤʝʥʜʫʚʘʪʠ ʡʦʛʦ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʩʝʣʝʢʮʽʡʥʠʭ ʧʨʦʛʨʘʤʘʭ ʚ ʷʢʦʩʪʽ ʜʦʥʦʨʘ 
ʦʟʥʘʢ ʙʝʟʦʩʪʦʩʪʽ ʪʘ ʚʠʩʦʢʦʾ ʟʜʘʪʥʦʩʪʽ ʜʦ ʘʥʜʨʦʛʝʥʝʟʫ in vitro, ʘ ʪʘʢʦʞ ʤʦʜʝʣʴʥʦʛʦ 
ʛʝʥʦʪʠʧʫ ʫ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ.  

ʆʮʽʥʶʚʘʥʥʷ ʱʦʜʦ ʘʥʜʨʦʛʝʥʥʦʾ ʟʜʘʪʥʦʩʪʽ ʧô̫ ʪʠ ʟʨʘʟʢʽʚ waxy-ʷʯʤʝʥʶ, ʥʘʜʘʥʠʭ 
ʅʎɻʈʈʋ, ʧʦʢʘʟʘʣʦ ʚʘʨʽʶʚʘʥʥʷ ʩʝʨʝʜ ʥʠʭ ʟʘ ʢʽʣʴʢʽʩʪʶ ʤʦʨʬʦʛʝʥʥʠʭ ʧʠʣʷʢʽʚ ʚʽʜ 9,4 
ʜʦ 25,1% ʽ ʚʽʜ 0,0 ʜʦ 4,5% ʟʘ ʯʘʩʪʦʪʦʶ ʨʝʛʝʥʝʨʘʮʽʾ ʟʝʣʝʥʠʭ ʨʦʩʣʠʥ. ʈʝʟʫʣʴʪʘʪʠ 
ʜʦʩʣʽʜʞʝʥʥʷ ʫʩʧʘʜʢʫʚʘʥʥʷ ʟʜʘʪʥʦʩʪʽ ʜʦ ʘʥʜʨʦʛʝʥʝʟʫ in vitro ʫ ʛʽʙʨʠʜʽʚ, ʦʪʨʠʤʘʥʠʭ ʟʘ 
ʫʯʘʩʪʽ ʣʽʥʽʡ, ʜʽʙʨʘʥʠʭ ʽʟ waxy-ʟʨʘʟʢʘ GSHʆ18288193444, ʱʦ ʤʘʣʠ ʚʠʭʽʜ 
ʤʦʨʬʦʛʝʥʥʠʭ ʧʠʣʷʢʽʚ ʥʘ ʨʽʚʥʽ 13,2ī20,4% ʟʘ ʯʘʩʪʦʪʠ ʨʝʛʝʥʝʨʘʮʽʾ ʨʦʩʣʠʥ 1,0ī2,4%, 
ʚʠʷʚʠʣʠ ʜʦʤʽʥʫʚʘʥʥʷ ʘʙʦ ʥʝʧʦʚʥʝ ʜʦʤʽʥʫʚʘʥʥʷ ʚʠʩʦʢʦʾ ʟʜʘʪʥʦʩʪʽ ʜʦ ʽʥʜʫʢʮʽʾ 
ʘʥʜʨʦʛʝʥʥʠʭ ʩʪʨʫʢʪʫʨ ʽ ʨʽʟʥʦʥʘʧʨʘʚʣʝʥʝ ʜʦʤʽʥʫʚʘʥʥʷ ʟʘ ʟʜʘʪʥʽʩʪʶ ʜʦ ʨʝʛʝʥʝʨʘʮʽʾ 
ʟʝʣʝʥʠʭ ʨʦʩʣʠʥ. ʇʨʠ ʮʴʦʤʫ ʫ ʙʽʣʴʰʦʩʪʽ ʢʦʤʙʽʥʘʮʽʡ ʙʫʣʦ ʦʪʨʠʤʘʥʦ ʯʘʩʪʦʪʫ 
ʨʝʛʝʥʝʨʘʮʽʾ ʟʝʣʝʥʠʭ ʨʦʩʣʠʥ ʥʘ ʨʽʚʥʽ ʤʝʥʰ ʯʫʪʣʠʚʦʛʦ ʜʦ ʘʥʜʨʦʛʝʥʝʟʫ in vitro 
ʛʝʥʦʪʠʧʫ, ʪʦʙʪʦ ʜʞʝʨʝʣʘ waxy-ʛʝʥʫ. ʎʝ ʚʢʘʟʫʻ ʥʘ ʪʝ, ʱʦ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ 
ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʫʣʴʪʫʨʠ ʧʠʣʷʢʽʚ in vitro ʫ ʧʨʦʛʨʘʤʽ ʟʽ ʩʪʚʦʨʝʥʥʷ 
ʛʝʥʦʪʠʧʽʚ ʷʯʤʝʥʶ ʟ ʧʦʣʽʧʰʝʥʦʶ ʦʟʥʘʢʦʶ ʷʢʦʩʪʽ ʟʝʨʥʘ ʥʝʦʙʭʽʜʥʠʤ ʻ ʦʪʨʠʤʘʥʥʷ 
ʣʽʥʽʡ, ʷʢʽ ʙ ʧʦʻʜʥʫʚʘʣʠ waxy-ʘʣʝʣʴ ʟ ʚʠʩʦʢʦʶ ʟʜʘʪʥʽʩʪʶ ʜʦ ʘʥʜʨʦʛʝʥʝʟʫ in vitro ʪʘ 
ʢʦʤʧʣʝʢʩʦʤ ʛʦʩʧʦʜʘʨʩʴʢʦ ʮʽʥʥʠʭ ʦʟʥʘʢ. 

ɸʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ ʟ ʧʠʪʘʥʴ ʩʝʣʝʢʮʽʾ ʷʯʤʝʥʶ ʥʘ ʷʢʽʩʪʴ ʟʝʨʥʘ ʩʚʽʜʯʠʪʴ, 
ʱʦ ʥʘʡʙʽʣʴʰ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʩʫʯʘʩʥʠʤ ʥʘʧʨʷʤʦʤ ʻ ʦʪʨʠʤʘʥʥʷ ʛʦʣʦʟʝʨʥʠʭ ʷʯʤʝʥʽʚ ʟ 
waxy- ʝʥʜʦʩʧʝʨʤʦʤ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʟ ʧʽʜʚʠʱʝʥʠʤ ʚʤʽʩʪʦʤ ɓ-ʛʣʶʢʘʥʽʚ ʪʘ ʦʣʽʾ, ʘʜʞʝ 
ʩʘʤʝ ʪʘʢʽ ʬʦʨʤʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʥʘʡʙʽʣʴʰ ʧʦʚʥʫ ʨʝʘʣʽʟʘʮʽʶ ʧʦʪʝʥʮʽʘʣʫ ʮʽʻʾ 
ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʢʫʣʴʪʫʨʠ ʷʢ ʜʞʝʨʝʣʘ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ ʟ ʜʽʻʪʠʯʥʠʤʠ, 
ʧʨʦʬʽʣʘʢʪʠʯʥʠʤʠ ʪʘ ʣʽʢʫʚʘʣʴʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ [23]. ɿʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʛʝʥʠ, ʷʢʽ 
ʜʝʪʝʨʤʽʥʫʶʪʴ ʮʽ ʦʟʥʘʢʠ, ʣʦʢʘʣʽʟʦʚʘʥʽ ʥʘ ʨʽʟʥʠʭ ʧʣʝʯʘʭ ʭʨʦʤʦʩʦʤʠ 7H [15], ʛʝʥʦʪʠʧ 
ʛʦʤʦʟʠʛʦʪʥʠʡ ʟʘ ʦʙʦʤʘ ʘʣʝʣʷʤʠ (waxy ʽ nud) ʤʘʻ ʙʫʪʠ ʨʝʟʫʣʴʪʘʪʦʤ ʛʝʥʝʪʠʯʥʦʾ 
ʨʝʢʦʤʙʽʥʘʮʽʾ ʫ ʤʝʡʦʟʽ ʛʽʙʨʠʜʽʚ ʽ ʜʚʦʩʪʫʧʽʥʯʘʪʦʛʦ ʜʦʙʦʨʫ ʫ DH-ʧʦʧʫʣʷʮʽʷʭ ʯʠ 
ʛʽʙʨʠʜʥʠʭ ʧʦʧʫʣʷʮʽʷʭ, ʱʦ ʨʦʟʱʝʧʣʶʶʪʴʩʷ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʪʝʦʨʝʪʠʯʥʦ ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʦʙˇʨʫʥʪʦʚʘʥʦ ʜʦʮʽʣʴʥʽʩʪʴ 
ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʫ ʢʫʣʴʪʫʨʠ ʧʠʣʷʢʽʚ in vitro ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʚʠʭʽʜʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʚ 
ʩʝʣʝʢʮʽʾ ʷʯʤʝʥʶ ʷʨʦʛʦ ʥʘ ʛʦʣʦʟʝʨʥʽʩʪʴ, ʙʝʟʦʩʪʽʩʪʴ ʽ ʚʠʩʦʢʠʡ ʚʤʽʩʪ ʫ ʢʨʦʭʤʘʣʽ 
ʘʤʽʣʦʧʝʢʪʠʥʫ. ʉʪʚʦʨʝʥʦ ʣʽʥʽʾ ʧʦʜʚʦʻʥʠʭ ʛʘʧʣʦʾʜʽʚ, ʷʢʽ ʚʠʢʦʨʠʩʪʘʥʦ ʫ ʩʝʣʝʢʮʽʡʥʦʤʫ 
ʧʨʦʮʝʩʽ. ɺʠʷʚʣʝʥʦ ʝʬʝʢʪʠʚʥʽ ʜʦʥʦʨʠ ʦʟʥʘʢ ʙʝʟʦʩʪʦʩʪʽ ʪʘ ʟʜʘʪʥʦʩʪʽ ʜʦ ʘʥʜʨʦʛʝʥʝʟʫ in 
vitro. ʇʦʜʘʣʴʰʠʡ ʧʨʦʛʨʝʩ ʫ ʜʦʩʣʽʜʞʝʥʥʷʭ ʟ ʦʪʨʠʤʘʥʥʷ ʬʦʨʤ ʷʯʤʝʥʶ ʟ ʧʦʣʽʧʰʝʥʠʤʠ 
ʦʟʥʘʢʘʤʠ ʷʢʦʩʪʽ ʟʝʨʥʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʛʘʧʣʦʾʜʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʤʦʞʝ ʙʫʪʠ ʟʘʙʝʟʧʝʯʝʥʠʡ 
ʷʢ ʟʘ ʨʘʭʫʥʦʢ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʤʝʪʦʜʠʢʠ ʽʥʜʫʢʮʽʾ ʛʘʧʣʦʾʜʽʚ, ʪʘʢ ʽ ʟʘʣʫʯʝʥʥʷ ʘʙʦ 
ʩʪʚʦʨʝʥʥʷ ʝʬʝʢʪʠʚʥʠʭ ʜʦʥʦʨʽʚ ʮʽʥʥʠʭ ʦʟʥʘʢ.  
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ʇʆʂɸɿʅʀʂʀ ʗʂʆʉʊɯ ʅɸʉɯʅʅʗ ʊɸ ɰʍʅʗ ʈʆʃʔ  

ʋ ʇɯɼɺʀʑɽʅʅɯ ɺʈʆɾɸʁʅʆʉʊɯ 
 

ɺ. ʗ. ɹʽʣʦʥʦʞʢʦ1, ʅ. ʄ. ʇʦʣʪʦʨʝʮʴʢʘ2 
1ʏʝʨʢʘʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ  
ʽʤʝʥʽ ɹʦʛʜʘʥʘ ʍʤʝʣʴʥʠʮʴʢʦʛʦ ʄʆʅ ʋʢʨʘʾʥʠ 

2ʋʤʘʥʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʩʘʜʽʚʥʠʮʪʚʘ 
 
ʅʘʩʽʥʠʥʘ ʻ ʥʦʚʠʡ ʞʠʚʠʡ ʦʨʛʘʥʽʟʤ, ʷʢʠʡ ʤʽʩʪʠʪʴ ʫ ʩʦʙʽ ʧʦʯʘʪʦʢ ʨʦʟʚʠʪʢʫ 

ʥʘʩʪʫʧʥʦʾ ʨʦʩʣʠʥʠ. ɺʦʥʘ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʞʠʪʪʻʟʜʘʪʥʽʩʪʶ ʪʘ ʞʠʪʪʻʚʽʩʪʶ. 
ʇʽʜ ʞʠʪʪʻʟʜʘʪʥʽʩʪʶ ʨʦʟʫʤʽʶʪʴ ʚʣʘʩʪʠʚʽʩʪʴ ʞʠʚʦʛʦ ʽʩʥʫʚʘʪʠ, ʪʦʙʪʦ 

ʚʥʫʪʨʽʰʥʶ ʧʦʪʨʝʙʫ ʞʠʚʦʛʦ ʙʫʪʠ ʚ ʥʝʨʦʟʨʠʚʥʽʡ ʻʜʥʦʩʪʽ ʟ ʧʝʚʥʠʤʠ ʫʤʦʚʘʤʠ 
ʟʦʚʥʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ɺ ʥʘʩʽʥʥʻʟʥʘʚʩʪʚʽ ʟʘ ʮʠʤ ʪʝʨʤʽʥʦʤ ʨʦʟʫʤʽʻʪʴʩʷ ʢʽʣʴʢʽʩʪʴ 
ʞʠʚʠʭ ʥʘʩʽʥʠʥ ʚ ʜʦʩʣʽʜʞʫʚʘʥʦʤʫ ʟʨʘʟʢʫ. ɾʠʪʪʻʟʜʘʪʥʽʩʪʴ ʥʝ ʟʘʣʝʞʠʪʴ ʚʽʜ ʪʦʛʦ, ʯʠ 
ʟʜʘʪʥʽ ʚʦʥʠ ʚ ʜʘʥʠʭ ʫʤʦʚʘʭ ʧʨʦʨʦʩʪʠ, ʯʠ ʥʽ. ʄʽʨʠʣʦʤ ʞʠʪʪʻʟʜʘʪʥʦʩʪʽ ʚ ʥʘʩʽʥʥʠʮʪʚʽ ʻ 
ʩʭʦʞʽʩʪʴ ʥʘʩʽʥʥʷ, ʷʢʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʚ ʦʧʪʠʤʘʣʴʥʠʭ ʫʤʦʚʘʭ ʧʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ ʧʝʨʽʦʜʫ 
ʧʽʩʣʷʟʙʠʨʘʣʴʥʦʛʦ ʜʦʩʪʠʛʘʥʥʷ ʽ ʚʠʨʘʞʘʻʪʴʩʷ ʫ ʚʽʜʩʦʪʢʘʭ. 

ʇʽʜ ʞʠʪʪʻʚʽʩʪʶ ʨʦʟʫʤʽʶʪʴ ʩʪʫʧʽʥʴ ʞʠʪʪʻʟʜʘʪʥʦʩʪʽ ʦʨʛʘʥʽʟʤʫ, ʾʾ ʨʽʚʝʥʴ ʧʨʦʷʚʫ 
ʟʘ ʢʦʥʢʨʝʪʥʠʭ ʫʤʦʚ. ɾʠʪʪʻʚʽʩʪʴ ʦʨʛʘʥʽʟʤʫ ʩʪʚʦʨʶʻʪʴʩʷ ʰʣʷʭʦʤ ʟʘʧʣʽʜʥʝʥʥʷ. ʂʦʞʥʘ 
ʛʘʤʝʪʘ, ʱʦ ʙʝʨʝ ʫʯʘʩʪʴ ʫ ʟʘʧʣʽʜʥʝʥʥʽ, ʤʘʻ ʩʚʦʶ ʩʧʘʜʢʦʚʽʩʪʴ, ʘʣʝ ʥʝ ʤʘʻ ʞʠʪʪʻʚʦʩʪʽ. ɰʭ 
ʟʣʠʪʪʷ ʦʙʫʤʦʚʣʶʻ ʧʦʷʚʫ ʥʦʚʦʾ ʢʣʽʪʠʥʠ (ʟʠʛʦʪʠ), ʷʢʽʡ ʧʨʠʪʘʤʘʥʥʘ ʞʠʪʪʻʚʽʩʪʴ. 
ɾʠʪʪʻʚʽʩʪʴ ʟʘʨʦʜʢʘ (ʘʙʦ ʥʘʩʽʥʠʥʠ ʚ ʮʽʣʦʤʫ) ʙʫʜʝ ʟʘʣʝʞʘʪʠ ʚʽʜ ʫʤʦʚ ʩʝʨʝʜʦʚʠʱʘ, 
ʘʩʠʤʽʣʴʦʚʘʥʠʭ ʦʨʛʘʥʽʟʤʘʤʠ ʧʨʝʜʢʽʚ ʙʘʪʴʢʽʚʩʴʢʠʭ ʬʦʨʤ (ʩʧʘʜʢʦʚʦʩʪʽ), ʫʤʦʚ ʨʦʟʚʠʪʢʫ 
ʙʘʪʴʢʽʚ ʽ, ʦʩʦʙʣʠʚʦ, ʫʤʦʚ ʟʦʚʥʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʚ ʷʢʠʭ ʨʦʟʚʠʚʘʻʪʴʩʷ ʥʦʚʠʡ 
ʦʨʛʘʥʽʟʤ. ɺʩʽ ʮʽ ʯʠʥʥʠʢʠ ʚʠʟʥʘʯʘʶʪʴ ʧʝʚʥʠʡ ʨʽʚʝʥʴ ʦʙʤʽʥʫ ʨʝʯʦʚʠʥ ʚ ʦʨʛʘʥʽʟʤʽ ʪʘ 
ʽʥʰʽ ʦʩʦʙʣʠʚʦʩʪʽ ʬʽʟʠʢʦ-ʙʽʦʭʽʤʽʯʥʦʛʦ ʭʘʨʘʢʪʝʨʫ, ʱʦ ʽ ʩʪʚʦʨʶʻ ʪʦʡ ʟʘʛʘʣʴʥʠʡ ʨʽʚʝʥʴ 
ʞʠʪʪʻʚʠʭ ʧʨʦʮʝʩʽʚ, ʷʢʠʡ ʥʦʩʠʪʴ ʥʘʟʚʫ ʞʠʪʪʻʚʦʩʪʽ. ɾʠʪʪʻʚʽʩʪʴ ʥʘʩʽʥʥʷ ʭʘʨʘʢʪʝʨʠʟʫʻ 
ʝʥʝʨʛʽʷ ʧʨʦʨʦʩʪʘʥʥʷ, ʷʢʘ ʚʠʟʥʘʯʘʻ ʰʚʠʜʢʽʩʪʴ ʪʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʧʨʦʮʝʩʫ. 

ʇʦʩʽʚʥʽ ʷʢʦʩʪʽ ï ʩʫʢʫʧʥʽʩʪʴ ʚʣʘʩʪʠʚʦʩʪʝʡ ʥʘʩʽʥʥʷ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʩʪʫʧʽʥʴ 
ʾʭʥʴʦʾ ʧʨʠʜʘʪʥʦʩʪʽ ʜʣʷ ʩʽʚʙʠ. 

ʇʦʩʽʚʥʘ ʷʢʽʩʪʴ ʥʘʩʽʥʥʷ ʨʝʛʣʘʤʝʥʪʫʻʪʴʩʷ ʧʝʚʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʩʪʘʥʜʘʨʪʽʚ. ɼʦ 
ʥʠʭ ʚʽʜʥʦʩʷʪʴʩʷ ʤʘʩʘ 1000 ʥʘʩʽʥʠʥ, ʝʥʝʨʛʽʷ ʧʨʦʨʦʩʪʘʥʥʷ, ʣʘʙʦʨʘʪʦʨʥʘ ʩʭʦʞʽʩʪʴ; 
ʜʦʜʘʪʢʦʚʠʤʠ ʻ ʩʠʣʘ ʨʦʩʪʫ, ʰʚʠʜʢʽʩʪʴ ʪʘ ʜʨʫʞʥʽʩʪʴ ʧʨʦʨʦʩʪʘʥʥʷ, ʧʦʣʴʦʚʘ ʩʭʦʞʽʩʪʴ ʽ 
ʧʦʚʥʦʪʘ ʩʭʦʜʽʚ. 
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ʉʭʦʞʽʩʪʴ ʥʘʩʽʥʥʷ ʭʘʨʘʢʪʝʨʠʟʫʻ ʾʭʥʷ ʟʜʘʪʥʽʩʪʴ ʧʨʦʨʦʩʪʘʪʠ ʡ ʫʪʚʦʨʶʚʘʪʠ 
ʥʦʨʤʘʣʴʥʦ ʨʦʟʚʠʥʫʪʽ ʧʨʦʨʦʩʪʢʠ, ʚʠʟʥʘʯʘʻ ʤʦʞʣʠʚʽʩʪʴ ʦʜʝʨʞʘʥʥʷ ʚ ʧʦʣʽ ʩʭʦʜʽʚ 
ʤʘʡʙʫʪʥʽʭ ʨʦʩʣʠʥ. ʊʦʤʫ ʩʭʦʞʽʩʪʴ ʥʘʩʽʥʥʷ ï ʛʦʣʦʚʥʠʡ ʧʦʢʘʟʥʠʢ ʧʦʩʽʚʥʠʭ ʷʢʦʩʪʝʡ. 

ʎʽ ʚʠʤʦʛʠ ʦʙʫʤʦʚʣʝʥʽ ʥʘʩʘʤʧʝʨʝʜ ʪʠʤ, ʱʦ ʧʨʠ ʚʠʩʽʚʽ ʥʘʩʽʥʥʷ ʟʽ ʟʥʠʞʝʥʦʶ 
ʯʠʩʪʦʪʦʶ ʽ ʩʭʦʞʽʩʪʶ ʥʝʦʙʭʽʜʥʦ ʧʽʜʚʠʱʫʚʘʪʠ ʥʦʨʤʠ ʚʠʩʽʚʫ, ʱʦʙ ʫ ʧʦʣʴʦʚʠʭ ʫʤʦʚʘʭ 
ʩʬʦʨʤʫʚʘʣʘʩʷ ʥʝʦʙʭʽʜʥʘ ʢʽʣʴʢʽʩʪʴ ʨʦʩʣʠʥ. ʋ ʨʝʟʫʣʴʪʘʪʽ ʟʘʪʨʘʯʘʶʪʴʩʷ ʥʘʩʽʥʥʷ ʽ 
ʟʘʩʦʙʠ. ʊʘʢ, ʧʨʠ ʩʽʚʙʽ ʟʝʨʥʦʚʠʭ ʢʫʣʴʪʫʨ ʥʘʩʽʥʥʷʤ ʟ ʧʦʥʠʞʝʥʠʤʠ ʧʦʩʽʚʥʠʤʠ ʷʢʦʩʪʷʤʠ 
ʟ ʢʦʞʥʠʤ ʚʠʩʽʷʥʠʤ ʮʝʥʪʥʝʨʦʤ ʥʘʩʽʥʥʻʚʦʛʦ ʤʘʪʝʨʽʘʣʫ ʛʠʥʝ 10ï15 ʢʛ ʟʝʨʥʘ, ʷʢʝ ʤʦʞʥʘ 
ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʧʨʦʜʦʚʦʣʴʯʠʭ ʯʠ ʬʫʨʘʞʥʠʭ ʮʽʣʝʡ. ɸʣʝ ʮʠʤ ʥʝ ʦʙʤʝʞʫʻʪʴʩʷ 
ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʥʠʟʴʢʦʾ ʷʢʦʩʪʽ ʥʘʩʽʥʥʷ, ʪʦʤʫ ʱʦ ʥʘʚʽʪʴ ʧʨʠ ʧʽʜʚʠʱʝʥʥʽ ʥʦʨʤʠ 
ʚʠʩʽʚʫ ʤʦʞʫʪʴ ʙʫʪʠ ʦʪʨʠʤʘʥʽ ʟʨʽʜʞʝʥʽ ʽ ʩʣʘʙʢʽ ʩʭʦʜʠ, ʷʢʽ ʥʘʜʘʣʽ ʚʠʧʘʜʘʶʯʠ ʜʘʶʪʴ 
ʤʘʣʦʧʨʦʜʫʢʪʠʚʥʽ ʨʦʩʣʠʥʠ. 

ɺʠʩʦʢʦʷʢʽʩʥʝ ʟʘ ʩʭʦʞʽʩʪʶ ʥʘʩʽʥʥʷ ʤʘʻ ʟʘʟʚʠʯʘʡ ʽ ʚʠʩʦʢʫ ʝʥʝʨʛʽʶ ʧʨʦʨʦʩʪʘʥʥʷ. 
ʅʘʩʽʥʥʷ ʟ ʚʠʩʦʢʦʶ ʝʥʝʨʛʽʻʶ ʧʨʦʨʦʩʪʘʥʥʷ ʰʚʠʜʰʝ ʩʭʦʜʠʪʴ ʫ ʧʦʣʽ, ʟʘʙʝʟʧʝʯʫʻ ʢʨʘʱʝ 
ʚʠʞʠʚʘʥʥʷ ʨʦʩʣʠʥ. ʇʦʢʘʟʥʠʢ ʝʥʝʨʛʽʾ ʧʨʦʨʦʩʪʘʥʥʷ ʭʦʯʘ ʽ ʥʝ ʥʦʨʤʫʻʪʴʩʷ ʩʪʘʥʜʘʨʪʘʤʠ, 
ʘʣʝ ʟʘʚʞʜʠ ʚʢʘʟʫʻʪʴʩʷ ʚ ʜʦʢʫʤʝʥʪʘʭ ʧʨʦ ʷʢʽʩʪʴ ʥʘʩʽʥʥʷ. 

ʇʨʠ ʥʝʦʙʭʽʜʥʦʩʪʽ ʪʝʨʤʽʥʦʚʦʾ ʦʮʽʥʢʠ ʷʢʦʩʪʽ ʥʘʩʽʥʥʷ, ʘ ʪʘʢʦʞ ʜʣʷ ʟô̫ ʩʫʚʘʥʥʷ 
ʧʨʠʯʠʥ ʥʠʟʴʢʦʾ ʩʭʦʞʦʩʪʽ ʚʠʟʥʘʯʘʶʪʴ ʞʠʪʪʻʟʜʘʪʥʽʩʪʴ ʥʘʩʽʥʥʷ. 

ɸʥʘʣʽʟ ʩʠʣʠ ʨʦʩʪʫ ʥʘʩʽʥʥʷ ʜʦʟʚʦʣʷʻ ʙʽʣʴʰ ʪʦʯʥʦ, ʧʨʠ ʚʠʟʥʘʯʝʥʥʽ ʩʭʦʞʦʩʪʽ, 
ʚʠʷʚʠʪʠ ʥʘʩʽʥʥʷ, ʟʜʘʪʥʝ ʜʘʪʠ ʜʨʫʞʥʽ ʽ ʤʽʮʥʽ ʩʭʦʜʠ. 

ɺʦʣʦʛʽʩʪʴ ʥʘʩʽʥʥʷ ʤʘʻ ʧʝʨʰʦʨʷʜʥʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʟʙʝʨʝʞʝʥʥʷ ʚ ʥʘʩʽʥʥʽ ʚʠʩʦʢʠʭ 
ʧʦʩʽʚʥʠʭ ʷʢʦʩʪʝʡ ï ʚʦʣʦʛʝ ʥʘʩʽʥʥʷ ʧʨʠ ʟʙʝʨʝʞʝʥʥʽ ʰʚʠʜʢʦ ʚʪʨʘʯʘʻ ʩʭʦʞʽʩʪʴ. ʊʦʤʫ 
ʜʝʨʞʘʚʥʽ ʩʪʘʥʜʘʨʪʠ ʦʙʤʝʞʫʶʪʴ ʤʘʢʩʠʤʘʣʴʥʫ ʚʦʣʦʛʽʩʪʴ ʥʘʩʽʥʥʷ. 

ʄʘʩʘ 1000 ʥʘʩʽʥʠʥ ï ʥʝʦʙʭʽʜʥʘ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʥʦʨʤʠ ʚʠʩʽʚʫ. ɺʦʥʘ 
ʭʘʨʘʢʪʝʨʠʟʫʻ ʚʘʛʦʚʠʪʽʩʪʴ ʥʘʩʽʥʥʷ ʽ ʢʨʫʧʥʽʩʪʴ. ʆʜʥʘʢ ʤʘʩʘ 1000 ʥʘʩʽʥʥʷ ï ʩʦʨʪʦʚʘ 
ʦʟʥʘʢʘ, ʽ ʾʾ ʟʥʘʯʝʥʥʷ ʷʢ ʧʦʢʘʟʥʠʢʘ ʷʢʦʩʪʽ ʥʘʩʽʥʥʷ ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ ʪʽʣʴʢʠ ʚ ʤʝʞʘʭ 
ʩʦʨʪʫ. 

ɺʠʨʽʚʥʷʥʽʩʪʴ ï ʦʜʥʦʨʽʜʥʽʩʪʴ ʥʘʩʽʥʥʷ ʧʦ ʤʘʩʽ ʯʠ ʟʘ ʨʦʟʤʽʨʦʤ. ʎʝʡ ʧʦʢʘʟʥʠʢ 
ʦʩʦʙʣʠʚʦ ʚʘʞʣʠʚʠʡ ʧʨʠ ʰʠʨʦʢʦʨʷʜʥʽʡ ʩʽʚʙʽ. ʑʦʙ ʟʘʙʝʟʧʝʯʠʪʠ ʩʽʚʙʫ ʥʘʩʽʥʥʷ 
ʩʽʚʘʣʢʘʤʠ ʪʦʯʥʦʛʦ ʚʠʩʽʚʫ, ʥʘʩʽʥʥʷ ʢʘʣʽʙʨʫʶʪʴ ʟʘ ʨʦʟʤʽʨʦʤ ʥʘ ʬʨʘʢʮʽʾ. ʋ ʮʴʦʤʫ 
ʚʠʧʘʜʢʫ ʚʠʨʽʚʥʷʥʽʩʪʴ ʥʘʩʽʥʥʷ ʥʦʨʤʫʻʪʴʩʷ ʩʪʘʥʜʘʨʪʦʤ. 

ʆʪʞʝ, ʜʣʷ ʩʽʚʙʠ ʧʦʚʠʥʥʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʥʘʩʽʥʥʷ, ʚʽʣʴʥʝ ʚʽʜ ʫʩʷʢʠʭ 
ʜʦʤʽʰʦʢ, ʟ ʚʠʩʦʢʦʶ ʩʭʦʞʽʩʪʶ ʡ ʝʥʝʨʛʽʻʶ ʧʨʦʨʦʩʪʘʥʥʷ, ʟʜʦʨʦʚʝ. ɿʘ ʧʦʢʘʟʥʠʢʘʤʠ 
ʯʠʩʪʦʪʠ ʽ ʩʭʦʞʦʩʪʽ ʚʩʪʘʥʦʚʣʶʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘʩʽʥʥʷ ʜʣʷ ʩʽʚʙʠ, 
ʨʦʟʨʘʭʦʚʫʶʪʴ ʡʦʛʦ ʧʦʩʽʚʥʫ ʧʨʠʜʘʪʥʽʩʪʴ ʽ ʫʪʦʯʥʶʶʪʴ ʥʦʨʤʫ ʚʠʩʽʚʫ. 

ɽʥʝʨʛʽʷ ʧʨʦʨʦʩʪʘʥʥʷ ʽ ʣʘʙʦʨʘʪʦʨʥʘ ʩʭʦʞʽʩʪʴ ʥʘʩʽʥʥʷ ʟʘ ʢʽʣʴʢʽʩʥʦʶ ʦʟʥʘʢʦʶ 
ʥʝʨʽʜʢʦ ʩʧʽʚʧʘʜʘʶʪʴ, ʪʦʤʫ ʜʣʷ ʙʽʣʴʰ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʩʽʚʥʦʛʦ 
ʤʘʪʝʨʽʘʣʫ ʜʦʜʘʪʢʦʚʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʰʚʠʜʢʽʩʪʴ ʽ ʜʨʫʞʥʽʩʪʴ ʧʨʦʨʦʩʪʘʥʥʷ ʪʘ ʩʠʣʫ 
ʨʦʩʪʫ ʥʘʩʽʥʥʷ. 

ʐʚʠʜʢʽʩʪʴ, ʘʙʦ, ʷʢ ʧʨʠʡʥʷʪʦ ʛʦʚʦʨʠʪʠ, ʩʚʦʻʯʘʩʥʽʩʪʴ ʧʦʷʚʠ ʩʭʦʜʽʚ, ʥʝʨʽʜʢʦ 
ʚʠʨʽʰʫʻ ʜʦʣʶ ʚʨʦʞʘʶ. ɺ ʧʨʘʢʪʠʮʽ ʙʫʚʘʶʪʴ ʚʠʧʘʜʢʠ ʟʥʘʯʥʦʾ ʟʘʪʨʠʤʢʠ ʧʦʷʚʠ ʩʭʦʜʽʚ, 
ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʨʠʛʥʽʯʝʥʥʷ ʨʦʟʚʠʪʢʫ ʨʦʩʣʠʥ, ʟʤʝʥʰʝʥʥʷ ʾʭʥʴʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ, 
ʟʙʽʣʴʰʝʥʥʷ ʟʘʩʤʽʯʝʥʦʩʪʽ ʧʦʩʽʚʽʚ, ʘ ʽʥʢʦʣʠ ʽ ʜʦ ʥʝʦʙʭʽʜʥʦʩʪʽ ʧʝʨʝʩʽʚʘʥʥʷ. 

ɼʨʫʞʥʽʩʪʴ ʧʦʷʚʠ ʩʭʦʜʽʚ ï ʦʜʥʘ ʟ ʛʦʣʦʚʥʠʭ ʫʤʦʚ ʦʪʨʠʤʘʥʥʷ ʚʠʩʦʢʦʛʦ ʚʨʦʞʘʶ. 
ʉʭʦʜʠ, ʱʦ ʜʨʫʞʥʦ ʟô̫ ʚʠʣʠʩʷ, ʦʜʥʦʯʘʩʥʦ ʨʦʟʚʠʚʘʶʪʴʩʷ. ʎʝ ʧʦʣʝʛʰʫʻ ʬʦʨʤʫʚʘʥʥʷ 
ʧʦʩʽʚʽʚ, ʜʦʛʣʷʜ ʟʘ ʥʠʤʠ, ʟʙʠʨʘʥʥʷ ʚʨʦʞʘʶ ʽ, ʷʢ ʥʘʩʣʽʜʦʢ, ʧʽʜʚʠʱʫʻ ʷʢʽʩʪʴ ʧʨʦʜʫʢʮʽʾ. 

ʉʠʣʫ ʨʦʩʪʫ ʱʝ ʥʘʟʠʚʘʶʪʴ ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʧʦʯʘʪʢʦʚʦʛʦ ʨʦʩʪʫ. ʎʝʡ ʧʦʢʘʟʥʠʢ 
ʜʦʟʚʦʣʷʻ ʧʝʨʝʜʙʘʯʠʪʠ ʤʦʞʣʠʚʽʩʪʴ ʧʨʦʨʦʩʪʢʘ ʧʨʦʙʠʪʠʩʷ ʥʘ ʧʦʚʝʨʭʥʶ ˇʨʫʥʪʫ ʽ 
ʥʘʢʦʧʠʯʫʚʘʪʠ ʩʫʭʫ ʨʝʯʦʚʠʥʫ. 
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ɯʥʦʜʽ ʧʨʠ ʚʠʩʦʢʦʤʫ ʨʽʚʥʽ ʝʥʝʨʛʽʾ ʧʨʦʨʦʩʪʘʥʥʷ ʪʘ ʩʭʦʞʦʩʪʽ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ 
ʟʥʠʞʝʥʥʷ ʩʠʣʠ ʨʦʩʪʫ ʧʨʠ ʟʙʝʨʽʛʘʥʥʽ. ʋ ʟʚô̫ ʟʢʫ ʟ ʮʠʤ ʄ. ʄ. ʂʫʣʝʰʦʚ ʨʝʢʦʤʝʥʜʫʚʘʚ 
ʚʨʘʭʦʚʫʚʘʪʠ ʝʥʝʨʛʽʶ ʧʨʦʨʦʩʪʘʥʥʷ, ʩʠʣʫ ʨʦʩʪʫ ʽ ʣʘʙʦʨʘʪʦʨʥʫ ʩʭʦʞʽʩʪʴ. 

ɼʣʷ ʧʦʨʽʚʥʷʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʞʠʪʪʻʚʦʩʪʽ ʪʘ ʞʠʪʪʻʟʜʘʪʥʦʩʪʽ ʥʘʤʠ ʟʘʧʨʦʧʦʥʦʚʘʥʦ 
ʫʟʘʛʘʣʴʥʝʥʠʡ ʧʦʢʘʟʥʠʢ ʷʢʦʩʪʽ ʥʘʩʽʥʥʷ, ʷʢʠʤ ʻ ʩʝʨʝʜʥʽʡ ʚʽʜʩʦʪʦʢ ʤʽʞ ʧʝʚʥʦʶ ʛʨʫʧʦʶ 
ʧʦʢʘʟʥʠʢʽʚ. 

ɺʨʦʞʘʡʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʥʘʩʽʥʥʷ ʦʙʫʤʦʚʣʶʶʪʴʩʷ ʩʧʘʜʢʦʚʠʤʠ ʦʩʦʙʣʠʚʦʩʪʷʤʠ 
ʩʦʨʪʫ (ʛʽʙʨʠʜʘ), ʡʦʛʦ ʟʜʘʪʥʽʩʪʶ ʜʘʚʘʪʠ ʚʠʟʥʘʯʝʥʦʾ ʚʝʣʠʯʠʥʠ ʚʨʦʞʘʡʥʽʩʪʴ ʽ ʟʘʣʝʞʘʪʴ 
ʚʽʜ ʫʤʦʚ ʚʠʨʦʱʫʚʘʥʥʷ. ʅʘ ʥʠʭ ʚʧʣʠʚʘʶʪʴ ʪʘʢʦʞ ʫʤʦʚʠ ʟʙʠʨʘʥʥʷ, ʧʦʜʘʣʴʰʦʾ ʦʙʨʦʙʢʠ 
ʽ ʟʙʝʨʝʞʝʥʥʷ ʥʘʩʽʥʥʷ, ʯʠʩʪʦʩʦʨʪʥʽʩʪʴ ʽ ʧʦʩʽʚʥʽ ʷʢʦʩʪʽ. 

ɺʨʦʞʘʡʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʥʘʩʽʥʥʷ ʚʠʟʥʘʯʘʶʪʴ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤ ʰʣʷʭʦʤ, 
ʧʦʨʽʚʥʶʶʯʠ ʚʨʦʞʘʡʥʽʩʪʴ, ʦʪʨʠʤʘʥʫ ʧʨʠ ʩʽʚʙʽ ʥʘʩʽʥʥʷʤ ʨʽʟʥʦʾ ʷʢʦʩʪʽ. ʅʝʦʙʭʽʜʥʦ ʤʘʪʠ 
ʥʘ ʫʚʘʟʽ, ʱʦ ʚʨʦʞʘʡʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʥʘʩʽʥʥʷ ʤʦʞʫʪʴ ʥʝʦʜʥʘʢʦʚʦ ʧʨʦʷʚʠʪʠʩʷ ʟʘʣʝʞʥʦ 
ʚʽʜ ʫʤʦʚ ʾʭʥʴʦʛʦ ʚʠʨʦʱʫʚʘʥʥʷ. ʊʦʤʫ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚʨʦʞʘʡʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ 
ʥʘʩʽʥʥʷ ʧʦʪʨʽʙʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʥʘʡʙʽʣʴʰ ʧʨʦʛʨʝʩʠʚʥʫ ʪʝʭʥʦʣʦʛʽʶ ʚʠʨʦʱʫʚʘʥʥʷ. 

ʋ ʚʠʨʽʰʝʥʥʽ ʟʘʜʘʯ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʚʩʝ 
ʙʽʣʴʰʝ ʙʫʜʝ ʟʨʦʩʪʘʪʠ ʟʥʘʯʝʥʥʷ ʩʦʨʪʦʚʦʛʦ ʥʘʩʽʥʥʷ ʟ ʚʠʩʦʢʠʤʠ ʧʦʩʽʚʥʠʤʠ ʷʢʦʩʪʷʤʠ ʽ 
ʚʨʦʞʘʡʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ. ʋ ʚʠʢʦʨʠʩʪʘʥʥʽ ʜʣʷ ʩʽʚʙʠ ʚʠʩʦʢʦʷʢʽʩʥʦʛʦ ʥʘʩʽʥʥʷ 
ʚʘʞʣʠʚʫ ʨʦʣʴ ʚʽʜʽʛʨʘʻ ʥʘʫʢʘ ñʅʘʩʽʥʥʻʟʥʘʚʩʪʚʦò ʽ ʢʦʥʪʨʦʣʴʥʦ-ʥʘʩʽʥʥʘ ʩʣʫʞʙʘ. 

 

 

ʇɯɼʉʋʄʂʀ ʄʆɹɯʃɯɿɸʎɯɰ ʎɯʅʅʀʍ ʆɺʆʏɽɺʀʍ ʈʆʉʃʀʅ 
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ʄʦʙʽʣʽʟʘʮʽʷ ʨʦʩʣʠʥʥʠʭ ʨʝʩʫʨʩʽʚ ʰʣʷʭʦʤ ʽʥʪʨʦʜʫʢʮʽʾ ʪʘ ʘʢʣʽʤʘʪʠʟʘʮʽʾ 

ʛʝʥʝʪʠʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʙʝʨʝ ʩʚʽʡ ʧʦʯʘʪʦʢ ʱʝ ʟ ʍɯʍ ʩʪʦʣʽʪʪʷ, ʷʢʘ ʙʘʟʫʶʯʠʩʴ ʥʘ 
ʙʦʪʘʥʽʢʦ-ʛʝʦʛʨʘʬʽʯʥʦʤʫ ʧʽʜʭʦʜʽ, ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʟʙʝʨʝʞʝʥʥʷ ʪʘ ʟʙʘʛʘʯʝʥʥʷ 
ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ ʨʦʩʣʠʥ [3, 7]. ɺ ʟʚô̫ ʟʢʫ ʟ ʩʪʨʽʤʢʠʤ ʟʨʦʩʪʘʥʥʷʤ ʧʦʧʠʪʫ ʥʘ ʧʨʦʜʫʢʮʽʶ 
ʨʦʩʣʠʥʥʠʮʪʚʘ, ʤʦʙʽʣʽʟʘʮʽʷ ʩʚʽʪʦʚʠʭ ʛʝʥʝʪʠʯʥʠʭ ʬʽʪʦʨʝʩʫʨʩʽʚ ʥʘʙʫʚʘʻ ʜʣʷ ʋʢʨʘʾʥʠ 
ʦʩʦʙʣʠʚʦʛʦ ʟʥʘʯʝʥʥʷ [1, 4]. ʊʦʤʫ, ʩʪʚʦʨʝʥʥʷ ʪʘ ʧʦʧʦʚʥʝʥʥʷ ʢʦʣʝʢʮʽʡʥʠʭ ʬʦʥʜʽʚ, 
ʛʝʥʝʪʠʯʥʠʭ ʙʘʥʢʽʚ ʙʦʪʘʥʽʯʥʠʭ ʫʩʪʘʥʦʚ ʢʨʘʾʥʠ, ʻ ʘʢʪʫʘʣʴʥʠʤ ʟʘʚʜʘʥʥʷʤ ʫ ʚʠʨʽʰʝʥʥʽ 
ʧʠʪʘʥʴ ʱʦʜʦ ʟʙʘʛʘʯʝʥʥʷ ʘʩʦʨʪʠʤʝʥʪʫ ʛʦʩʧʦʜʘʨʩʴʢʦ-ʮʽʥʥʠʭ ʢʫʣʴʪʫʨ ʨʽʟʥʠʭ ʥʘʧʨʷʤʽʚ 
ʚʠʢʦʨʠʩʪʘʥʥʷ, ʷʢʽ ʙ ʚʽʜʧʦʚʽʜʘʣʠ ʩʚʽʪʦʚʠʤ ʩʪʘʥʜʘʨʪʘʤ [5, 6]. 

ɺʽʜʜʽʣ ʥʦʚʠʭ ʢʫʣʴʪʫʨ ʅɹʉ ʽʤ. ʄ.ʄ. ɻʨʠʰʢʘ ʅɸʅ ʋʢʨʘʾʥʠ ʻ ʚʘʞʣʠʚʠʤ 
ʥʘʫʢʦʚʠʤ ʽ ʧʨʘʢʪʠʯʥʠʤ ʮʝʥʪʨʦʤ ʫ ʛʘʣʫʟʽ ʽʥʪʨʦʜʫʢʮʽʾ ʡ ʘʢʣʽʤʘʪʠʟʘʮʽʾ ʢʦʨʠʩʥʠʭ 
ʨʦʩʣʠʥ, ʩʝʣʝʢʮʽʾ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚʠʚʝʜʝʥʠʭ ʩʦʨʪʽʚ ʫ ʚʠʨʦʙʥʠʮʪʚʦ. ɿʽʙʨʘʥʦ ʫʥʽʢʘʣʴʥʽ 
ʟʘ ʷʢʽʩʥʠʤ ʽ ʢʽʣʴʢʽʩʥʠʤ ʩʢʣʘʜʦʤ ʢʦʣʝʢʮʽʾ ʝʢʦʥʦʤʽʯʥʦ-ʮʽʥʥʠʭ ʨʦʩʣʠʥ ʟ ʫʩʽʭ ʙʦʪʘʥʽʢʦ-
ʛʝʦʛʨʘʬʽʯʥʠʭ ʨʝʛʽʦʥʽʚ ʩʚʽʪʫ, ʷʢʽ ʚʢʣʶʯʘʶʪʴ 1564 ʪʘʢʩʦʥʽʚ ʽ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʤʝʞʘʭ 10 
ʢʦʣʝʢʮʽʡ ʦʜʥʦʨʽʯʥʠʭ ʪʘ ʙʘʛʘʪʦʨʽʯʥʠʭ ʨʦʩʣʠʥ [5]. 

ʆʜʥʽʻʶ ʟ ʥʘʡʙʽʣʴʰʠʭ ʢʦʣʝʢʮʽʡ ʭʘʨʯʦʚʦʛʦ ʥʘʧʨʷʤʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʻ ʢʦʣʝʢʮʽʷ 
ʦʚʦʯʝʚʠʭ ʨʦʩʣʠʥ (NK-03). ʉʪʚʦʨʝʥʥʷ ʢʦʣʝʢʮʽʾ ʨʦʟʧʦʯʘʪʦ ʚ 1956 ʨʦʮʽ ʟ ʤʝʪʦʶ 
ʚʚʝʜʝʥʥʷ ʚ ʢʫʣʴʪʫʨʫ ʥʦʚʠʭ ʽ ʤʘʣʦʧʦʰʠʨʝʥʠʭ ʦʚʦʯʝʚʠʭ ʨʦʩʣʠʥ, ʾʭ ʧʦʧʫʣʷʨʠʟʘʮʽʶ 
ʩʝʨʝʜ ʥʘʩʝʣʝʥʥʷ, ʘ ʪʘʢʦʞ ʥʘʢʦʧʠʯʝʥʥʷ ʽ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʥʘʩʽʥʥʷ ʽ ʧʦʩʘʜʢʦʚʦʛʦ 
ʤʘʪʝʨʽʘʣʫ. ʇʨʦʪʷʛʦʤ ʾʾ ʽʩʥʫʚʘʥʥʷ ʩʚʽʡ ʥʘʫʢʦʚʠʡ ʜʦʨʦʙʦʢ ʱʦʜʦ ʬʦʨʤʫʚʘʥʥʷ, 
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ʧʦʧʦʚʥʝʥʥʷ ʢʦʣʝʢʮʽʾ ʦʚʦʯʝʚʠʭ ʨʦʩʣʠʥ ʚ ʨʽʟʥʠʡ ʯʘʩ ʚʥʝʩʣʠ ʥʘʫʢʦʚʽ ʩʧʽʚʨʦʙʽʪʥʠʢʠ ɯ.ɭ. 
ɼʨʠʛʘ, ʄ.ʅ. ɼʨʫʞʠʥʽʥʘ, ɺ.ʇ. ɻʨʠʥʴ, ʅ.ʄ. ʉʤʽʣʷʥʝʮʴ ʪʘ ʽʥ. ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ 
ʢʦʣʝʢʪʠʚʦʤ ʥʘʫʢʦʚʮʽʚ ʚʽʜʜʽʣʫ ʥʦʚʠʭ ʢʫʣʴʪʫʨ, ʪʘʢʦʞ ʚʝʣʠʢʘ ʫʚʘʛʘ ʧʨʠʜʽʣʷʻʪʴʩʷ 
ʟʙʝʨʝʞʝʥʥʶ ʪʘ ʧʦʧʦʚʥʝʥʥʶ ʛʝʥʦʬʦʥʜʫ ʦʚʦʯʝʚʠʭ ʨʦʩʣʠʥ. ʇʨʦʚʦʜʷʪʴʩʷ ʚʩʝʙʽʯʥʽ 
ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʚʩʪʘʥʦʚʣʝʥʥʷ ʙʽʦʣʦʛʦ-ʤʦʨʬʦʣʦʛʽʯʥʠʭ, ʝʢʦʣʦʛʽʯʥʠʭ, ʧʨʦʜʫʢʪʠʚʥʠʭ 
ʧʘʨʘʤʝʪʨʽʚ ʨʦʩʣʠʥ. ʈʦʟʨʦʙʣʷʶʪʴʩʷ ʦʩʥʦʚʠ ʚʚʝʜʝʥʥʷ ʚ ʢʫʣʴʪʫʨʫ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ 
ʩʠʨʦʚʠʥʠ ʥʘʡʮʽʥʥʽʰʠʭ ʨʦʩʣʠʥ. ʅʘ ʾʭ ʦʩʥʦʚʽ ʩʪʚʦʨʶʶʪʴʩʷ ʚʠʩʦʢʦʘʜʘʧʪʠʚʥʽ ʩʦʨʪʠ. 
ɿʜʽʡʩʥʶʶʪʴʩʷ ʙʽʦʭʽʤʽʯʥʽ ʘʥʘʣʽʟʠ ʩʠʨʦʚʠʥʠ ʦʚʦʯʝʚʠʭ ʽʥʪʨʦʜʫʮʝʥʪʽʚ, ʜʣʷ ʦʮʽʥʢʠ 
ʷʢʽʩʥʦʛʦ ʩʢʣʘʜʫ ʨʦʩʣʠʥʥʦʾ ʧʨʦʜʫʢʮʽʾ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʚʠʜʽʣʝʥʥʷ ʧʝʨʩʧʝʢʪʠʚʥʠʭ, 
ʥʘʡʮʽʥʥʽʰʠʭ, ʝʢʦʥʦʤʽʯʥʦ-ʚʠʛʽʜʥʠʭ ʚʠʜʽʚ ʪʘ ʬʦʨʤ ʨʦʩʣʠʥ, ʧʨʦʚʦʜʠʪʴʩʷ ʩʝʣʝʢʮʽʡʥʘ 
ʨʦʙʦʪʘ ʽ ʩʪʚʦʨʶʶʪʴʩʷ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʽ ʩʦʨʪʠ ʜʣʷ ʭʘʨʯʦʚʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʪʦʱʦ. 

ʂʦʣʝʢʮʽʷ ʦʚʦʯʝʚʠʭ ʨʦʩʣʠʥ ʨʦʟʪʘʰʦʚʘʥʘ ʥʘ ʪʝʨʠʪʦʨʽʾ ʧʽʚʥʽʯʥʦ-ʩʭʽʜʥʦʾ ʯʘʩʪʠʥʠ 
ɹʦʪʘʥʽʯʥʦʛʦ ʩʘʜʫ, ʧʦʨʫʯ ʟ ʢʦʣʝʢʮʽʡʥʦʶ ʜʽʣʷʥʢʦʶ ʧʨʷʥʦ-ʘʨʦʤʘʪʠʯʥʠʭ ʽ ʢʦʨʤʦʚʠʭ 
ʨʦʩʣʠʥ. ʊʘʢʝ ʧʨʦʩʪʦʨʦʚʝ ʨʦʟʤʽʱʝʥʥʷ ʜʘʥʦʾ ʢʦʣʝʢʮʽʾ ʚ ʫʤʦʚʘʭ ʩʘʜʫ ʚʽʜʽʛʨʘʻ ʚʘʞʣʠʚʫ 
ʨʦʣʴ ʚ ʧʨʦʩʚʽʪʥʠʮʴʢʽʡ ʜʽʷʣʴʥʦʩʪʽ, ʘ ʪʘʢʦʞ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʘʪʠ ʢʦʤʧʣʝʢʩʥʝ ʫʷʚʣʝʥʥʷ 
ʚʽʜʚʽʜʫʚʘʯʽʚ ʧʨʦ ʥʘʜʟʚʠʯʘʡʥʝ ʟʥʘʯʥʝ ʥʘʜʙʘʥʥʷ ʚʽʜʜʽʣʫ ʥʦʚʠʭ ʢʫʣʴʪʫʨ ʫ ʽʥʪʨʦʜʫʢʮʽʾ, 
ʩʝʣʝʢʮʽʾ ʽ ʚʧʨʦʚʘʜʞʝʥʥʽ ʤʘʣʦʧʦʰʠʨʝʥʠʭ ʦʚʦʯʝʚʠʭ ʢʫʣʴʪʫʨ. 

ɽʢʩʧʦʟʠʮʽʡʥʦ-ʢʦʣʝʢʮʽʡʥʘ ʜʽʣʷʥʢʘ ʚ ʙʽʣʴʰʽʡ ʤʽʨʽ ʧʨʝʜʩʪʘʚʣʝʥʘ ʨʽʜʢʽʩʥʠʤʠ ʪʘ 
ʤʘʣʦʧʦʰʠʨʝʥʠʤʠ ʦʚʦʯʝʚʠʤʠ ʨʦʩʣʠʥʘʤʠ. ʇʣʦʱʘ ʢʦʣʝʢʮʽʾ ʩʢʣʘʜʘʻ ʙʣʠʟʴʢʦ 550 ʤ2. ɺ 
ʅɹʉ ʽʤ. ʄ.ʄ. ɻʨʠʰʢʘ ʅɸʅ ʋʢʨʘʾʥʠ ʻ ʤʦʞʣʠʚʦʩʪʽ ʥʝ ʪʽʣʴʢʠ ʟʙʝʨʝʛʪʠ ʪʘ ʧʦʧʦʚʥʠʪʠ 
ʛʝʥʦʬʦʥʜ ʦʚʦʯʝʚʠʭ ʨʦʩʣʠʥ, ʘʣʝ ʡ ʧʨʦʚʝʩʪʠ ʩʝʣʝʢʮʽʡʥʫ ʨʦʙʦʪʫ ʟ ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ 
ʬʦʨʤ ʪʘ ʩʦʨʪʽʚ ʨʦʩʣʠʥ.  

ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʢʦʣʝʢʮʽʷ ʦʚʦʯʝʚʠʭ ʨʦʩʣʠʥ ʥʘʨʘʭʦʚʫʻ ʧʦʥʘʜ 200 
ʙʦʪʘʥʽʯʥʠʭ ʪʘʢʩʦʥʽʚ ʟ ʷʢʠʭ: ʚʠʜʽʚ ï 144, ʩʦʨʪʽʚ ï 31, ʬʦʨʤ ï 27. ɺʩʴʦʛʦ ʢʦʣʝʢʮʽʷ 
ʚʢʣʶʯʘʻ 19 ʨʦʜʠʥ ʟ ʷʢʠʭ ʧʝʨʝʚʘʞʘʶʪʴ ʧʨʝʜʩʪʘʚʥʠʢʠ Alliaceae ï 41, Fabaceae ï 34, 
Asteraceae ï 26, Cucurbitaceae ï 23, Brassicaceae ï 19, Apiaceae ï 17 ʪʘ Solanaceae ï 
12 ʪʘʢʩʦʥʽʚ. ʄʝʥʰ ʧʨʝʜʩʪʘʚʣʝʥʠʤʠ ʻ Chenopodiaceae ï 9, Malvaceae ï 4, Basellaceae, 
Cyperaceae ï 3, Aizaceae, Boragenaceae, Lamiaceae, Poligonaceae ʧʦ 2 ʪʘ 
Campanulaceae, Portulacaceae, Poaceae, Tropaeolaceae ʧʦ 1 ʪʘʢʩʦʥʽʚ. ʊʘʢʦʞ ʚ 
ʢʦʣʝʢʮʽʾ ʧʨʝʜʩʪʘʚʣʝʥʽ ʬʦʨʤʠ ʪʘ ʩʦʨʪʠ ʨʦʩʣʠʥ ʚʠʚʝʜʝʥʽ ʚ ʅɹʉ ʽʤ. ʄ.ʄ. ɻʨʠʰʢʘ ʅɸʅ 
ʋʢʨʘʾʥʠ ʪʘʢʠʭ ʛʨʫʧ: ʩʘʣʘʪʥʦ-ʰʧʠʥʘʪʥʽ (ʱʘʚʝʣʴ ʰʧʠʥʘʪʥʠʡ, ʤʘʥʛʦʣʴʜ ï ʬʦʨʤʘ 
ʯʝʨʝʰʢʦʚʘ, ʩʘʣʘʪ ʨʦʤʝʥ ï ʉ. ʉʦʚʩʴʢʠʡ, ʬʝʥʭʝʣʴ ʟʚʠʯʘʡʥʠʡ ï ʬʦʨʤʘ ʯʝʨʚʦʥʘ); 
ʢʘʧʫʩʪʷʥʽ (ʢʘʧʫʩʪʘ ʙʨʶʩʝʣʴʩʴʢʘ, ʢʘʧʫʩʪʘ ʛʦʨʦʜʥʷ ʨ. ʙʨʦʢʦʣʽ ï ʉ. ɺʽʪʘʤʽʥʥʘ, ʢʘʧʫʩʪʘ 
ʧʝʢʽʥʩʴʢʘ ï ʉ. ʇʘʢ-ʏʘʡ, ʽʥʜʘʫ ʚʝʟʽʢʘʨʽʷ ï ʉ. ʈʦʢʝʪ, ʨʝʜʴʢʘ ʷʧʦʥʩʴʢʘ ï ʉ. ɼʘʡʢʦʥ); 
ʢʦʨʝʥʝʧʣʽʜʥʽ (ʮʠʢʦʨʽʡ ʢʦʨʝʥʝʧʣʽʜʥʠʡ ï ʉ. ʋʤʘʥʩʴʢʠʡ ï 99, ʧʝʪʨʫʰʢʘ ʣʠʩʪʢʦʚʘ ï 
ʉ. ʋʨʦʞʘʡʥʘ); ʮʠʙʫʣʝʚʽ (ʮʠʙʫʣʷ ʧʦʥʠʢʣʘ ï ʉ. ʃʽʣʝʡʥʘ ʪʘ ʬʦʨʤʘ ʰʠʨʦʢʦʣʠʩʪʘ, 
ʮʠʙʫʣʷ ʟʘʧʘʰʥʘ ï ʬ. ʨʘʥʥʷ ʪʘ ʬ. ʧʽʟʥʷ, ʪʦʱʦ); ʛʘʨʙʫʟʦʚʽ (ʛʘʨʙʫʟ ʚʦʩʢʦʚʠʡ, ʤʦʤʦʨʜʽʢʘ 
ʭʘʨʘʥʩʴʢʘ); ʧʘʩʣʴʦʥʦʚʽ (ʧʦʤʽʜʦʨ ʾʩʪʽʚʥʠʡ ï ʬʦʨʤʘ ʩʣʠʚʦʧʦʜʽʙʥʘ, ʚʠʰʥʝʧʦʜʽʙʥʘ, 
ʛʨʫʰʝʧʦʜʽʙʥʘ, ʬʽʟʘʣʽʩ ʦʧʫʰʝʥʠʡ ï ʉ. ɾʘʨʠʥʢʘ, ʬʽʟʘʣʽʩ ʢʣʝʡʢʦʧʣʽʜʥʠʡ ï 
ʉ. ʃʽʭʪʘʨʠʢ); ʙʫʣʴʙʦʧʣʽʜʥʽ (ʩʤʠʢʘʚʝʮʴ ʾʩʪʽʚʥʠʡ ï ʉ. ʌʘʨʘʦʥ, ʩʦʥʷʰʥʠʢ ʙʫʣʴʙʠʩʪʠʡ ï 
ʉ. ɼʽʻʪʠʯʥʠʡ); ʙʦʙʦʚʽ (ʩʦʯʝʚʠʮʷ ʭʘʨʯʦʚʘ, ʥʫʪ ʟʚʠʯʘʡʥʠʡ) ʽʥʪʨʦʜʫʮʝʥʪʽʚ. ɹʽʣʴʰʽʩʪʴ ʟ 
ʥʠʭ ʚʠʨʦʱʝʥʽ ʟ ʚʠʭʽʜʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʦʪʨʠʤʘʥʦʛʦ ʧʦ ʜʝʣʝʢʪʫʩʫ ʥʘʩʽʥʥʷ ʟ ʽʥʰʠʭ ʢʨʘʾʥ 
ʽ ʟʽʙʨʘʥʦʛʦ ʧʽʜ ʯʘʩ ʝʢʩʧʝʜʠʮʽʡ ʚ ʨʽʟʥʠʭ ʨʝʛʽʦʥʘʭ ʋʢʨʘʾʥʠ. ʏʘʩʪʠʥʘ ʬʦʨʤ ʦʪʨʠʤʘʥʽ 
ʰʣʷʭʦʤ ʛʽʙʨʠʜʠʟʘʮʽʾ, ʙʘʛʘʪʦʨʘʟʦʚʦʾ ʧʽʜʟʠʤʥʴʦʾ ʩʽʚʙʠ, ʘ ʪʘʢʦʞ ʻ ʤʫʪʘʥʪʘʤʠ, 
ʦʪʨʠʤʘʥʠʤʠ ʧʽʜ ʚʧʣʠʚʦʤ ʛʘʤʤʘ-ʦʧʨʦʤʽʥʝʥʥʷ. 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʙʘʛʘʪʦʨʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʧʝʨʰʝ ʚ ʋʢʨʘʾʥʽ ʙʫʣʦ ʨʦʟʨʦʙʣʝʥʦ 
ʩʪʘʥʜʘʨʪʠ ʥʘ ʢʘʧʫʩʪʫ ʙʨʦʢʦʣʽ, ʤʘʥʛʦʣʴʜ (ʣʠʩʪʢʦʚʠʡ ʙʫʨʷʢ), ʩʦʥʷʰʥʠʢ ʙʫʣʴʙʠʩʪʠʡ ʪʘ 
ʩʘʣʘʪ ʨʦʤʝʥ. ʆʪʨʠʤʘʥʽ ʬʘʭʽʚʮʷʤʠ ʩʦʨʪʠ ʪʘ ʛʽʙʨʠʜʠ, ʱʦ ʧʨʦʡʰʣʠ ʩʦʨʪʦʚʠʧʨʦʙʫʚʘʥʥʷ, 
ʚʠʨʦʱʫʶʪʴʩʷ ʚ ʨʽʟʥʠʭ ʟʦʥʘʭ ʋʢʨʘʾʥʠ ʪʘ ʟʘ ʾʾ ʤʝʞʘʤʠ. 
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ʂʦʣʝʢʮʽʷ ʦʚʦʯʝʚʠʭ ʨʦʩʣʠʥ ʻ ʮʽʥʥʠʤ ʥʘʫʢʦʚʠʤ ʥʘʜʙʘʥʥʷʤ ʚʽʜʜʽʣʫ ʥʦʚʠʭ ʢʫʣʴʪʫʨ 
ʅɹʉ ʽʤ. ʄ.ʄ. ɻʨʠʰʢʘ ʅɸʅ ʋʢʨʘʾʥʠ. ɺ ʤʝʞʘʭ ʜʘʥʦʾ ʢʦʣʝʢʮʽʾ ʧʨʦʚʦʜʠʪʴʩʷ ʩʝʣʝʢʮʽʡʥʘ 
ʨʦʙʦʪʘ ʪʘ ʨʦʟʨʦʙʣʷʶʪʴʩʷ ʤʝʪʦʜʠʢʠ ʧʨʦʚʝʜʝʥʥʷ ʝʢʩʧʝʨʪʠʟʠ ʩʦʨʪʽʚ ʦʚʦʯʝʚʠʭ ʢʫʣʴʪʫʨ. 
ɺʽʜʙʫʚʘʶʪʴʩʷ ʧʨʘʢʪʠʯʥʽ ʟʘʥʷʪʪʷ ʽʟ ʚʠʚʯʝʥʥʷ ʪʘ ʧʦʛʣʠʙʣʝʥʥʷ ʟʥʘʥʴ ʱʦʜʦ ʥʦʚʠʭ 
ʨʽʜʢʽʩʥʠʭ ʽ ʤʘʣʦʧʦʰʠʨʝʥʠʭ ʦʚʦʯʝʚʠʭ ʨʦʩʣʠʥ ʜʣʷ ʩʪʫʜʝʥʪʽʚ ʙʽʦʣʦʛʽʯʥʠʭ ʪʘ 
ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʫʯʙʦʚʠʭ ʟʘʢʣʘʜʽʚ, ʬʝʨʤʝʨʽʚ, ʜʘʯʥʠʢʽʚ, ʘʤʘʪʦʨʽʚ. 
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ɿʘ ʤʘʩʰʪʘʙʘʤʠ ʧʦʰʠʨʝʥʥʷ, ʫʥʽʚʝʨʩʘʣʴʥʽʩʪʶ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘ ʝʥʝʨʛʝʪʠʯʥʦʾ 

ʧʦʞʠʚʥʦʩʪʽ ʢʫʢʫʨʫʜʟʘ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʧʨʦʜʦʚʦʣʴʯʠʭ, ʢʦʨʤʦʚʠʭ ʽ 
ʪʝʭʥʽʯʥʠʭ ʢʫʣʴʪʫʨ. ʋʢʨʘʾʥʘ ʪʨʘʜʠʮʽʡʥʦ ʻ ʦʜʥʽʻʶ ʟ ʧʨʦʚʽʜʥʠʭ ʢʨʘʾʥ ʩʚʽʪʫ ʟ 
ʚʠʨʦʱʫʚʘʥʥʷ ʢʫʢʫʨʫʜʟʠ. ʎʝ ʦʙʫʤʦʚʣʝʥʦ, ʥʘʩʘʤʧʝʨʝʜ, ʚʠʛʽʜʥʠʤ ʛʝʦʛʨʘʬʽʯʥʠʤ 
ʨʦʟʪʘʰʫʚʘʥʥʷʤ ʽ ʩʧʨʠʷʪʣʠʚʠʤʠ ˇʨʫʥʪʦʚʦ-ʢʣʽʤʘʪʠʯʥʠʤʠ ʫʤʦʚʘʤʠ. ɿ ʧʦʷʚʦʶ ʥʦʚʠʭ 
ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʽʜʭʦʜʽʚ ʚ ʩʝʣʝʢʮʽʾ ʨʦʩʣʠʥ ʟʥʘʯʝʥʥʷ ʢʫʢʫʨʫʜʟʠ ʚ ʩʚʽʪʽ ʪʘ ʚ ʋʢʨʘʾʥʽ, 
ʟʦʢʨʝʤʘ, ʟʨʦʩʪʘʻ ʱʝ ʙʽʣʴʰʝ. ʈʽʟʥʽ ʤʝʪʦʜʠ ɼʅʂ-ʘʥʘʣʽʟʫ ʽ ʪʝʭʥʦʣʦʛʽʾ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ 
ʩʝʣʝʢʮʽʡʥʦʤʫ ʧʨʦʮʝʩʽ ʧʦʻʜʥʫʶʪʴʩʷ ʫ ʧʽʜʭʦʜʽ, ʚʽʜʦʤʦʤʫ ʫ ʩʚʽʪʽ ʧʽʜ ʥʘʟʚʦʶ Marker 
assisted selection (MAS) ï ʜʦʙʽʨ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʤʦʣʝʢʫʣʷʨʥʠʭ ʤʘʨʢʝʨʽʚ. MAS ʤʘʻ 
ʧʝʨʝʚʘʛʠ ʥʘʜ ʪʨʘʜʠʮʽʡʥʠʤʠ ʤʝʪʦʜʘʤʠ ʟʘ ʨʘʭʫʥʦʢ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʽʩʥʠʭ ʘʩʦʮʽʘʮʽʡ ʤʽʞ 
ʤʘʨʢʝʨʘʤʠ ʽ ʣʦʢʫʩʘʤʠ ʘʛʨʦʥʦʤʽʯʥʠʭ ʦʟʥʘʢ [1]. 

ʄʘʨʢʫʚʘʥʥʷ ʣʦʢʫʩʽʚ ʢʽʣʴʢʽʩʥʠʭ ʦʟʥʘʢ (Quantitative Trait Locʽ, QTL). ɺʠʚʯʝʥʦ 
ʤʽʥʣʠʚʽʩʪʴ ʢʽʣʴʢʽʩʥʠʭ ʘʛʨʦʥʦʤʽʯʥʦ ʮʽʥʥʠʭ ʦʟʥʘʢ, ʩʝʨʝʜ ʷʢʠʭ ʦʟʥʘʢʠ, ʱʦ ʬʦʨʤʫʶʪʴ 
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ʛʘʙʽʪʫʩ ʨʦʩʣʠʥʠ, ʦʟʥʘʢʠ ʤʦʨʬʦʣʦʛʽʾ ʚʦʣʦʪʽ, ʩʢʣʘʜʦʚʽ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ ʙʽʦʭʽʤʽʯʥʽ, ʥʘ 
ʛʽʙʨʠʜʥʠʭ ʧʦʧʫʣʷʮʽʷʭ (ɻʂ26 ʭ ʄʦ17) F2 ʪʘ F3 ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ SSR-, RAPDï ʪʘ 
ISSRïʤʘʨʢʝʨʽʚ ʆʪʨʠʤʘʥʽ ʤʘʨʢʝʨʠ ʚʠʢʦʨʠʩʪʘʥʦ ʜʣʷ ʨʦʟʨʦʙʣʝʥʥʷ ʪʝʭʥʦʣʦʛʽʾ 
ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʨʽʚʥʷ ʨʦʟʚʠʪʢʫ ʢʽʣʴʢʽʩʥʠʭ ʦʟʥʘʢ ʫ ʧʦʧʫʣʷʮʽʷʭ ʢʫʢʫʨʫʜʟʠ ʥʘ ʧʽʜʩʪʘʚʽ ʾʭ 
ʟʚô̫ ʟʢʫ ʟ ɼʅʂ-ʤʘʨʢʝʨʘʤʠ [2, 3].  

ʋ ʨʘʤʢʘʭ ʚʠʚʯʝʥʥʷ ʫʩʧʘʜʢʫʚʘʥʥʷ ʢʽʣʴʢʽʩʥʦʾ ʦʟʥʘʢʠ çʫʨʦʞʘʡʥʽʩʪʴ ʟʝʨʥʘè ʫ 
ʧʽʟʥʽʭ ʛʝʥʝʨʘʮʽʷʭ ʧʦʧʫʣʷʮʽʡ ʢʫʢʫʨʫʜʟʠ ʨʝʢʦʤʙʽʥʘʥʪʥʠʭ ʽʥʙʨʝʜʥʠʭ ʣʽʥʽʡ (ʈɯʃ) (ɻʂ 26 
ʭ ʄʦ17) F4, F6 ʪʘ ʟ ʤʝʪʦʶ ʤʘʨʢʫʚʘʥʥʷ QTL ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʢʫʢʫʨʫʜʟʠ ʽʜʝʥʪʠʬʽʢʦʚʘʥʦ 
ʛʝʥʦʪʠʧʠ ʽʥʙʨʝʜʥʠʭ ʙʘʪʴʢʽʚʩʴʢʠʭ ʣʽʥʽʡ ɻʂ26 ʽ ʄʦ17 ʟʘ 47 ʄʉ ʣʦʢʫʩʘʤʠ. ɼʣʷ 
ʧʦʜʘʣʴʰʦʾ ʨʦʙʦʪʠ ʚʽʜʽʙʨʘʥʦ 10 ʣʦʢʫʩʽʚ ʟ ʯʽʪʢʦ ʚʽʜʪʚʦʨʶʚʘʥʠʤʠ ʧʨʦʜʫʢʪʘʤʠ 
ʘʤʧʣʽʬʽʢʘʮʽʾ: nc030, phi061, phi064, phi083, phi031, phi044, phi057, phi084, phi080, 
phi112, ʱʦ ʜʝʪʝʢʪʫʚʘʣʠ ʧʦʣʽʤʦʨʬʽʟʤ ʫ ʙʘʪʴʢʽʚʩʴʢʠʭ ʬʦʨʤ ʈɯʃ, ʣʽʥʽʡ ɻʂ 26 ʽ ʄʦ17 ʫ 8 
ʭʨʦʤʦʩʦʤʘʭ. ɿʘ ʛʝʥʦʪʠʧʫʚʘʥʥʷ ʚʠʟʥʘʯʝʥʦ ʘʣʝʣʴʥʠʡ ʩʪʘʥ ʧʦʣʽʤʦʨʬʥʠʭ SSR-ʣʦʢʫʩʽʚ ʫ 
ʈɯʃ F4 ʪʘ F6, ʜʝʪʝʢʪʦʚʘʥʠʭ ʫ ʚʠʭʽʜʥʠʭ ʬʦʨʤ ɻʂ26 ʽ ʄʦ17. 

ɿ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʽʜʭʦʜʽʚ, ʦʧʠʩʘʥʠʭ ʫ Tanksley [4], ʧʨʦʚʝʜʝʥʦ ʤʘʨʢʫʚʘʥʥʷ QTL 
ʫ ʧʦʧʫʣʷʮʽʾ ʈɯʃ F4, F6. ɺʩʪʘʥʦʚʣʝʥʦ ʤʘʨʢʝʨʥʽ ʣʦʢʫʩʠ, ʟʯʝʧʣʝʥʽ ʟ ʣʦʢʫʩʘʤʠ, ʱʦ 
ʘʩʦʮʽʶʶʪʴʩʷ ʟ ʚʽʜʤʽʥʥʦʩʪʷʤʠ ʫ ʧʨʦʷʚʽ ʢʽʣʴʢʽʩʥʠʭ ʦʟʥʘʢ. ʇʦʰʫʢ ʘʩʦʮʽʘʮʽʡ 10 ʄʉ 
ʜʦʢʫʩʽʚ ʟ ʦʟʥʘʢʦʶ çʫʨʦʞʘʡʥʽʩʪʴ ʟʝʨʥʘè, ʜʝʪʝʢʪʦʚʘʥʠʭ ʚ F4 ʪʘ F6, ʧʨʦʚʘʜʠʣʠ ʫ ʨʽʟʥʠʭ 
ʫʤʦʚʘʭ ʚʠʨʦʱʫʚʘʥʥʷ ʛʽʙʨʠʜʽʚ: ɼɻ çɼʘʯʥʘè, 2005 ʨ., ɼɻ çɼʘʯʥʘè, 2006 ʨ., ɼɻ 
çʅʦʚʦʩʝʣʽʚʩʴʢʝè, 2006 ʨ. 

ʋ ʪʝʩʪʝʨʥʠʭ ʛʽʙʨʠʜʽʚ ʈɯʃ F4 ʟ ʆʜ 308 ʄɺ ʤʘʨʢʝʨʥʠʤʠ ʻ ʘʣʝʣʽ SSR-ʣʦʢʫʩʽʚ ʟ 
ʚʠʟʥʘʯʝʥʦʶ ʤʦʣʝʢʫʣʷʨʥʦʶ ʤʘʩʦʶ: phi 044_76 (2,68); nc 030_112 (5,34); phi 057_158 
(4,25); phi 080_158 (4,47); phi 044_72 (4,63); phi 044_76 (4,00); phi 064_86 (3,38); phi 
112_161 (4,50); phi 112_137 (4,00). ɺʩʪʘʥʦʚʣʝʥʦ ʤʘʨʢʝʨʠ, ʱʦ ʜʝʪʝʢʪʫʶʪʴ ʤʽʥʣʠʚʽʩʪʴ 
ʜʦʩʣʽʜʥʦʾ ʦʟʥʘʢʠ ʫ ʪʝʩʪʝʨʥʠʭ ʛʽʙʨʠʜʽʚ ʈɯʃ F4 ʟ ʆʜ 329: phi 031_191 (3,68) nc 030_108 
(3,68); nc 030_108 (5,36); phi 084_155 (5,66); phi 083_130 (3,56); phi 061_80 (5,98); phi 
064_86 (3,57); phi 064_78 (6,57); phi 112_137 (4,41).  

ʋ ʛʽʙʨʠʜʽʚ ʈɯʃ F6 ʟ ʆʜ 308 ʄɺ ʤʘʨʢʝʨʥʠʤʠ ʻ ʣʦʢʫʩʠ phi 061_80 (2,88); phi 
112_161 (3,16); phi 064_86 (2,78); phi 061_80 (4,64); phi 057_154 (4,84); phi 064_86 
(4,49); phi 083_161 (4,50). ʄʘʨʢʝʨʠ, ʱʦ ʜʝʪʝʢʪʫʶʪʴ ʤʽʥʣʠʚʽʩʪʴ ʜʦʩʣʽʜʥʦʾ ʦʟʥʘʢʠ ʫ 
ʪʝʩʪʝʨʥʠʭ ʛʽʙʨʠʜʽʚ ʈɯʃ F6 ʟ ʆʜ 329: nc 030_108 (5,93); nc 030_108 (4,79); phi 084_159 
(5,96); phi 083_130 (5,99); phi 064_86 (5,64); phi 064_86 (5,11); phi 112_161 (4,99) [5, 6].  

ʆʪʨʠʤʘʥʽ ʤʘʨʢʝʨʠ ʚʠʢʦʨʠʩʪʘʥʦ ʜʣʷ ʨʦʟʨʦʙʢʠ ʩʭʝʤʠ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʛʨʫʧʠ 
ʛʽʙʨʠʜʽʚ ʟ ʤʘʢʩʠʤʘʣʴʥʦʶ ʚʨʦʞʘʡʥʽʩʪʶ, ʜʦʙʨʘʥʠʭ ʟʘ ʤʘʨʢʝʨʘʤʠ QTL ʫʨʦʞʘʡʥʦʩʪʽ 
ʟʝʨʥʘ ʥʘ ʦʩʥʦʚʽ ʬʦʨʤʫʚʘʥʥʷ ʢʣʘʩʽʚ ʫ ʧʦʧʫʣʷʮʽʷʭ ʈɯʃ F4, F6 ʟʘ ʛʝʥʝʪʠʯʥʦʶ ʜʠʩʪʘʥʮʽʻʶ 
ʚʽʜʥʦʩʥʦ ʣʽʥʽʡ-ʪʝʩʪʝʨʽʚ ʆʜ 308 ʄɺ, ʆʜ 221 ʄɺ ʽ ʆʜ 329, ʱʦ ʜʦʟʚʦʣʷʻ ʩʢʦʨʦʯʫʚʘʪʠ 
ʦʙʩʷʛʠ ʩʦʨʪʦʚʠʧʨʦʙʫʚʘʥʥʷ ʽ ʩʪʚʦʨʝʥʥʷ ʧʦʪʝʥʮʽʡʥʦ ʮʽʥʥʠʭ ʛʝʥʦʪʠʧʽʚ [7]. 

ʅʘʡʙʽʣʴʰ ʥʘʜʽʡʥʠʤʠ ʤʘʨʢʝʨʘʤʠ ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʣʦʢʫʩʠ, ʟ ʷʢʠʤʠ ʟʙʝʨʽʛʘʻʪʴʩʷ 
ʜʦʩʪʦʚʽʨʥʠʡ ʟʚô̫ ʟʦʢ ʾʭʥʽʭ ʘʣʝʣʽʚ ʟ ʧʝʚʥʠʤ ʨʽʚʥʝʤ ʨʦʟʚʠʪʢʫ ʢʽʣʴʢʽʩʥʦʾ ʦʟʥʘʢʠ 
ʧʨʦʪʷʛʦʤ ʢʽʣʴʢʦʭ ʧʦʢʦʣʽʥʴ. ʆʪʨʠʤʘʥʥʷ ʜʝʢʽʣʴʢʦʭ ʤʘʨʢʝʨʥʠʭ ʣʦʢʫʩʽʚ ʜʣʷ ʧʝʚʥʦʾ 
ʦʟʥʘʢʠ ʻ ʥʘʡʙʽʣʴʰ ʦʙô̒ ʢʪʠʚʥʦʶ ʽʥʬʦʨʤʘʮʽʻʶ, ʟ ʦʛʣʷʜʫ ʥʘ ʢʽʣʴʢʽʩʥʠʡ ʭʘʨʘʢʪʝʨ 
ʚʠʚʯʝʥʠʭ ʦʟʥʘʢ. ʊʘʢʽ ʤʘʨʢʝʨʥʽ ʣʦʢʫʩʠ ʤʦʞʫʪʴ ʤʽʩʪʠʪʠʩʷ ʫ ʨʽʟʥʠʭ ʭʨʦʤʦʩʦʤʘʭ ʘʙʦ ʞ 
ʫʩʧʘʜʢʦʚʫʚʘʪʠʩʷ ʷʢ ʦʜʥʝ ʮʽʣʝ, ʫ ʚʠʧʘʜʢʫ ʧʦʧʘʜʘʥʥʷ ʚ ʦʜʥʫ ʛʨʫʧʫ ʟʯʝʧʣʝʥʥʷ.  

ɼʘʥʽ ʟ ʤʘʨʢʫʚʘʥʥʷ ʢʽʣʴʢʽʩʥʠʭ ʦʟʥʘʢ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʴ ʫʟʘʛʘʣʴʥʝʥʦ ʫ 
ʪʘʙʣʠʮʽ 1. ʈʝʟʫʣʴʪʘʪʠ ʜʝʤʦʥʩʪʨʫʶʪʴ, ʱʦ ʜʝʪʝʢʪʦʚʘʥʽ ʫ ʩʝʛʨʝʛʫʶʯʠʭ ʧʦʧʫʣʷʮʽʷʭ 
ʤʘʨʢʝʨʠ ʦʟʥʘʢ ʛʨʫʧʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʦʜʥʦʯʘʩʥʦ ʻ ʤʘʨʢʝʨʘʤʠ ʦʟʥʘʢʠ çʫʨʦʞʘʡʥʽʩʪʴ 
ʟʝʨʥʘè. ʊʦʙʪʦ, ʫ F4 ʽ F6 ʥʝ ʚʽʜʙʫʣʦʩʷ ʚʽʜʦʢʨʝʤʣʝʥʥʷ ʮʠʭ ʣʦʢʫʩʽʚ ʫ ʭʦʜʽ ʨʝʢʦʤʙʽʥʘʮʽʾ. 
ɿʘ ʜʘʥʠʤʠ [8, 9] ʮʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʤʽʞ ʮʠʤʠ ʣʦʢʫʩʘʤʠ ʽ QTL ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ 
ʚʩʪʘʥʦʚʠʚʩʷ ʟʥʘʯʥʠʡ ʟʚô̫ ʟʦʢ ʽ ʪʘʢʝ ʟʯʝʧʣʝʥʥʷ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʫ ʷʢʦʩʪʽ 
ʥʘʜʽʡʥʦʛʦ ʤʘʨʢʝʨʘ ʜʣʷ ʜʦʙʦʨʫ ʧʦʪʝʥʮʽʡʥʦ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʠʭ ʬʦʨʤ.  
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ʄʘʨʢʝʨʥʽ 

ʣʦʢʫʩʠ 

ʆʟʥʘʢʘ, ʷʢʘ 

ʤʘʨʢʫʚʘʣʘʩʴ ʫ ʈɯʃ 

F4 ̔  F6  

ʆʟʥʘʢʘ, ʷʢʘ ʤʘʨʢʫʚʘʣʘʩʴ ʫ ʈɯʃ F2 ̔  F3 

çʋʨʦʞʘʡʥʽʩʪʴ 

ʟʝʨʥʘè 

çʄʘʩʘ 100 

ʟʝʨʝʥè* 

çɼʦʚʞʠʥʘ 

ʢʘʯʘʥʫè* 

çɻʣʠʙʠʥʘ 

ʟʝʨʥʘè* 

çɯʥʜʠʚʽʜʫʚʘʣʴʥʘ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴè* 

phi 044 + - - - - 

nc 030  +, # *  - *  *  

phi 084  +, # - - - - 

phi 061  +, # - *  *  *  

phi 057  +, # - - - - 

phi 031 + - - - - 

phi 080 + - - - - 

phi 112  +, # - - - - 

phi 083  +, # *  *  *  *  

phi 064  +, # - *  *  *  

ʇʨʠʤʽʪʢʠ: + ï ʟʯʝʧʣʝʥʥʷ ʤʘʨʢʝʨʥʠʭ ʣʦʢʫʩʽʚ ʫ ʈɯʃ F4; # ï ʟʯʝʧʣʝʥʥʷ ʤʘʨʢʝʨʥʠʭ ʣʦʢʫʩʽʚ ʫ 
ʈɯʃ F6; * ï ʟʯʝʧʣʝʥʥʷ ʤʘʨʢʝʨʥʠʭ ʣʦʢʫʩʽʚ ʫ ʧʦʧʫʣʷʮʽʷʭ F2, F3; ï ï ʚʽʜʩʫʪʥʽʩʪʴ ʘʩʦʮʽʘʮʽʾ 

 
ʇʦʨʽʚʥʷʥʥʷ ʽʥʬʦʨʤʘʪʠʚʥʦʩʪʽ ʤʘʨʢʝʨʥʠʭ ʣʦʢʫʩʽʚ ʫ ʩʫʤʽʞʥʠʭ ʩʝʛʨʝʛʫʶʯʠʭ 

ʧʦʧʫʣʷʮʽʷʭ (F2-F3) ʪʘ ʥʝʩʫʤʽʞʥʠʭ ʈɯʃ ʟ ʧʦʧʫʣʷʮʽʡ F4, F6 ʜʦʟʚʦʣʠʣʦ ʚʠʷʚʠʪʠ ʄʉ 
ʤʘʨʢʝʨʠ QTL, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʦʟʥʘʢ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʢʫʢʫʨʫʜʟʠ ʫ 
ʨʽʟʥʠʭ ʫʤʦʚʘʭ ʚʠʨʦʱʫʚʘʥʥʷ. ʅʘʡʙʽʣʴʰ ʽʥʬʦʨʤʘʪʠʚʥʠʤ ʟʘ ʢʽʣʴʢʽʩʪʶ ʚʽʜʪʚʦʨʝʥʠʭ 
ʘʩʦʮʽʘʮʽʡ ʟ ʦʟʥʘʢʘʤʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʧʨʦʪʷʛʦʤ ʧô̫ ʪʠ ʧʦʢʦʣʽʥʴ (F2-F6) ʚʠʷʚʠʚʩʷ 
ʤʘʨʢʝʨ nc 030_108. ɺʽʥ ʚʽʜʦʙʨʘʞʘʻ ʤʽʥʣʠʚʽʩʪʴ ʣʦʢʫʩʽʚ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʬʦʨʤʫʚʘʥʥʷ 
ʥʘʩʪʫʧʥʠʭ ʦʟʥʘʢ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ: çʤʘʩʘ 100 ʟʝʨʝʥè, çʛʣʠʙʠʥʘ ʟʝʨʥʘè, çʜʦʚʞʠʥʘ 
ʢʘʯʘʥʫè, çʽʥʜʠʚʽʜʫʘʣʴʥʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴè ʪʘ çʫʨʦʞʘʡʥʽʩʪʴ ʟʝʨʥʘè. ʄʘʨʢʝʨ phi 064_86 
ʧʦʚô̫ ʟʘʥʠʡ ʟ ʣʦʢʫʩʘʤʠ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʤʽʥʣʠʚʽʩʪʴ ʜʚʦʭ ʦʟʥʘʢ ï çʛʣʠʙʠʥʘ ʟʝʨʥʘè ʽ 
çʫʨʦʞʘʡʥʽʩʪʴ ʟʝʨʥʘè. ʊʘʢʽ ʘʩʦʮʽʘʮʽʾ ʤʦʞʫʪʴ ʚʢʘʟʫʚʘʪʠ ʥʘ ʟʯʝʧʣʝʥʥʷ ʜʘʥʠʭ ʣʦʢʫʩʽʚ ʟʽ 
ʩʧʝʮʠʬʽʯʥʠʤʠ ʛʝʥʘʤʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. ɸ ʚʨʘʭʦʚʫʶʯʠ ʢʦʥʪʨʘʩʪʥʽ ʫʤʦʚʠ 
ʚʠʨʦʱʫʚʘʥʥʷ ʮʠʭ ʧʦʧʫʣʷʮʽʡ, ʟʙʝʨʝʞʝʥʥʷ ʤʘʨʢʫʶʯʦʾ ʟʜʘʪʥʦʩʪʽ ʧʦʣʽʤʦʨʬʥʠʭ ʣʦʢʫʩʽʚ 
ɼʅʂ ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʩʫʪʪʻʚʠʤ ʜʦʢʘʟʦʤ ʪʽʩʥʦʛʦ ʟʯʝʧʣʝʥʥʷ ʤʘʨʢʝʨʘ ʟ ʣʦʢʫʩʦʤ 
ʢʽʣʴʢʽʩʥʦʾ ʦʟʥʘʢʠ.  

ɼʠʬʝʨʝʥʮʽʘʮʽʷ, ʽʜʝʥʪʠʬʽʢʘʮʽʷ, ʨʝʻʩʪʨʘʮʽʷ ʣʽʥʽʡ ʪʘ ʛʽʙʨʠʜʽʚ. ɿʘ 20 ʄʉ ʣʦʢʫʩʘʤʠ 
ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ 188 ʣʽʥʽʡ ʪʘ ʛʽʙʨʠʜʽʚ ʢʫʢʫʨʫʜʟʠ; ʜʣʷ ʢʦʞʥʦʛʦ ʛʝʥʦʪʠʧʫ ʦʪʨʠʤʘʥʦ 
ʫʥʽʢʘʣʴʥʽ ʢʦʤʙʽʥʘʮʽʾ ʘʣʝʣʽʚ ʄʉ ʣʦʢʫʩʽʚ, ʱʦ ʜʦʟʚʦʣʠʣʦ ʧʨʝʜʩʪʘʚʠʪʠ ʢʦʞʥʠʡ ʛʝʥʦʪʠʧ 
ʫ ʚʠʛʣʷʜʽ ʪʘʢ ʟʚʘʥʦʾ çʽʜʝʥʪʠʬʽʢʘʮʽʡʥʦʾ ʬʦʨʤʫʣʠè. ʄʉ ʣʦʢʫʩ ʢʦʜʦʚʘʥʦ ʙʫʢʚʦʶ 
ʘʥʛʣʽʡʩʴʢʦʛʦ ʘʣʬʘʚʽʪʫ (ɸ-ʊ). ʗʢ ʥʠʞʥʽʡ ʽʥʜʝʢʩ ʚʠʢʦʨʠʩʪʘʥʦ ʨʦʟʤʽʨ ʘʣʝʣʷ ʜʘʥʦʛʦ 
ʣʦʢʫʩʫ ʫ ʧʘʨʘʭ ʥʫʢʣʝʦʪʠʜʽʚ. 188 ʣʽʥʽʡ ʪʘ ʛʽʙʨʠʜʽʚ ʢʫʢʫʨʫʜʟʠ ʟʘʬʽʢʩʦʚʘʥʦ ʫ ʚʠʛʣʷʜʽ 
ʽʜʝʥʪʠʬʽʢʘʮʽʡʥʠʭ ʬʦʨʤʫʣ [10, 11]. 

ʆʮʽʥʝʥʦ ʛʝʥʝʪʠʯʥʝ ʨʽʟʥʦʤʘʥʽʪʪʷ ʣʽʥʽʡ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʦʣʝʢʫʣʷʨʥʠʭ ʤʘʨʢʝʨʽʚ 
ʜʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʤʦʞʣʠʚʦʩʪʽ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʛʝʪʝʨʦʟʠʩʫ ʧʨʦʩʪʠʭ ʛʽʙʨʠʜʽʚ. ɿ 
ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʦʣʽʣʦʢʫʩʥʦʾ ʤʘʨʢʝʨʥʦʾ ʩʠʩʪʝʤʠ, ʷʢʘ ʜʦʟʚʦʣʷʻ ʦʜʥʦʯʘʩʥʦ 
ʦʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʣʦʢʫʩʽʚ, ʘ ʩʘʤʝ ʇʃʈ-ʘʥʘʣʽʟʫ ʜʽʣʷʥʦʢ ʤʽʞ ʄʉ 
ʧʦʚʪʦʨʘʤʠ, ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ 15 ʣʽʥʽʡ ʩʝʨʝʜʥʴʦʾ ʛʨʫʧʠ ʩʪʠʛʣʦʩʪʽ. ɿʘ ʟʥʘʯʝʥʥʷʤ 
ʛʝʥʝʪʠʯʥʠʭ ʜʠʩʪʘʥʮʽʡ (D) ʤʽʞ ʣʽʥʽʷʤʠ ʧʘʨʠ ʣʽʥʽʡ ʨʦʟʜʽʣʝʥʽ ʥʘ ʯʦʪʠʨʠ ʛʨʫʧʠ. 
ʇʨʦʚʝʜʝʥʦ ʜʽʘʣʝʣʴʥʝ ʩʭʨʝʱʫʚʘʥʥʷ ʚʠʭʽʜʥʠʭ ʣʽʥʽʡ ʽ ʦʪʨʠʤʘʥʦ ʜʘʥʽ ʚʨʦʞʘʶ ʟʝʨʥʘ 
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ʣʽʥʽʡ ʪʘ ʚʽʜʧʦʚʽʜʥʠʭ ʛʽʙʨʠʜʽʚ, ʷʢʽ ʚʠʢʦʨʠʩʪʘʥʦ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʜʽʡʩʥʦʛʦ ʛʝʪʝʨʦʟʠʩʫ 
ʛʽʙʨʠʜʽʚ. ʇʦʨʽʚʥʷʣʠ ʛʨʫʧʫʚʘʥʥʷ ʣʽʥʽʡ ʟʘ ʛʝʥʝʪʠʯʥʠʤʠ ʜʠʩʪʘʥʮʽʷʤʠ ʟ ʨʽʚʥʝʤ 
ʛʝʪʝʨʦʟʠʩʫ ʪʘ ʚʠʷʚʠʣʠ ʜʦʩʪʦʚʽʨʥʫ ʢʦʨʝʣʷʮʽʶ ʤʽʞ ʮʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ. ɿʘ 
ʧʨʠʧʫʱʝʥʥʷʤ ʚʧʣʠʚʫ ʥʘ ʧʨʦʷʚ ʛʝʪʝʨʦʟʠʩʫ ʩʧʦʣʫʯʝʥʥʷ ʘʣʝʣʽʚ ʧʝʚʥʠʭ ʣʦʢʫʩʽʚ, 
ʧʨʦʚʝʜʝʥʦ ʇʃʈ-ʘʥʘʣʽʟ 20 ʄʉ ʣʦʢʫʩʽʚ. ʇʦʨʽʚʥʷʥʥʷ ʘʣʝʣʴʥʦʛʦ ʩʢʣʘʜʫ ʄʉ ʣʦʢʫʩʽʚ ʣʽʥʽʾ 
ʪʘ ʩʝʨʝʜʥʴʦʛʦ ʨʽʚʥʷ ʛʝʪʝʨʦʟʠʩʫ ʛʽʙʨʠʜʽʚ, ʱʦ ʦʪʨʠʤʘʥʦ ʚʽʜ ʩʭʨʝʱʫʚʘʥʥʷ ʜʘʥʦʾ ʣʽʥʽʾ ʟ 
ʨʝʰʪʦʶ, ʧʦʢʘʟʘʣʦ ʜʦʩʪʦʚʽʨʥʫ ʢʦʨʝʣʷʮʽʶ ʟʘ ʜʝʚô̫ ʪʴʤʘ ʄʉ ʣʦʢʫʩʘʤʠ. ʎʝ ʜʘʣʦ 
ʤʦʞʣʠʚʽʩʪʴ ʟʘʧʠʩʘʪʠ ʤʦʜʝʣʴʥʽ ʽʜʝʥʪʠʬʽʢʘʮʽʡʥʽ ʬʦʨʤʫʣʠ ʣʽʥʽʡ, ʱʦ ʤʘʶʪʴ ʽʤʦʚʽʨʥʦ 
ʨʽʟʥʫ ʢʦʤʙʽʥʘʮʽʡʥʫ ʟʜʘʪʥʽʩʪʴ. ɼʣʷ ʧʝʨʝʚʽʨʢʠ ʮʴʦʛʦ ʧʨʠʧʫʱʝʥʥʷ ʧʦʨʽʚʥʷʣʠ ʬʦʨʤʫʣʠ 
ʤʦʜʝʣʴʥʦʾ ʣʽʥʽʾ ʟ ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ ʢʦʤʙʽʥʘʮʽʡʥʦʾ ʟʜʘʪʥʦʩʪʽ, ʣʽʥʽʡ-ʩʪʘʥʜʘʨʪʽʚ ʽ 
ʧʨʦʘʥʘʣʽʟʦʚʘʥʠʭ ʣʽʥʽʡ, ʛʽʙʨʠʜʠ ʚʽʜ ʩʭʨʝʱʫʚʘʥʥʷ ʷʢʠʭ ʟ ʨʝʰʪʦʶ ʧʨʦʷʚʠʣʠ ʩʝʨʝʜʥʽʡ 
ʨʽʚʝʥʴ ʛʝʪʝʨʦʟʠʩʫ ʚʠʱʝ 149%. ʃʽʥʽʷʤʠ-ʩʪʘʥʜʘʨʪʘʤʠ ʙʫʣʠ ʥʘʡʙʽʣʴʰ ʨʦʟʧʦʚʩʶʜʞʝʥʽ 
ʣʽʥʽʾ, ʱʦ ʚʭʦʜʷʪʴ ʚ ʩʢʣʘʜ ʛʽʙʨʠʜʽʚ ï ʥʘʮʽʦʥʘʣʴʥʠʭ ʩʪʘʥʜʘʨʪʽʚ ʩʝʨʝʜʥʴʦʾ ʛʨʫʧʠ 
ʩʪʠʛʣʦʩʪʽ, ʜʦ ʷʢʦʾ ʚʽʜʥʦʩʷʪʴ ʽ ʘʥʘʣʽʟʦʚʘʥʽ ʥʘʤʠ ʣʽʥʽʾ. ʆʜʥʘʢʦʚʠʡ ʘʣʝʣʴʥʠʡ ʩʢʣʘʜ 
ʙʽʣʴʰʦʩʪʽ ʄʉ ʣʦʢʫʩʽʚ ʫ ʣʽʥʽʡ-ʩʪʘʥʜʘʨʪʽʚ, ʤʦʜʝʣʴʥʦʾ ʣʽʥʽʾ ʽ ʜʦʩʣʽʜʞʝʥʠʭ ʣʽʥʽʡ, 
ʛ̔ ʙʨʠʜʠ ʷʢʠʭ ʤʘʣʠ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʛʝʪʝʨʦʟʠʩʫ, ʧʽʜʪʚʝʨʜʠʣʦ ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ 
ʜʘʥʦʛʦ ʧʽʜʭʦʜʫ ʜʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʦʪʨʠʤʘʥʥʷ ʚʠʩʦʢʦʛʝʪʝʨʦʟʠʩʥʠʭ ʛʽʙʨʠʜʽʚ ʚ 
ʢʦʤʧʣʝʢʩʽ ʟ ʦʮʽʥʢʦʶ ʛʝʥʝʪʠʯʥʠʭ ʜʠʩʪʘʥʮʽʡ ʤʽʞ ʚʠʭʽʜʥʠʤʠ ʣʽʥʽʷʤʠ [12].  

ʆʪʞʝ, ʫ ʙʘʪʴʢʽʚʩʴʢʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʚʠʷʚʣʝʥʦ ʄʉ ʣʦʢʫʩʠ, ʪʽʩʥʦ ʧʦʚô̫ ʟʘʥʽ ʟ 
ʦʟʥʘʢʘʤʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʧʨʦʧʦʥʫʶʪʴʩʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ 
ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʛʝʥʦʪʠʧʦʚʦʛʦ ʧʨʦʛʥʦʟʫ ʨʦʟʚʠʪʢʫ ʧʝʚʥʠʭ ʘʛʨʦʥʦʤʽʯʥʠʭ ʦʟʥʘʢ, ʱʦ 
ʜʦʟʚʦʣʷʻ ʟʥʘʯʥʦ ʧʨʠʩʢʦʨʠʪʠ ʜʦʙʽʨ ʧʦʪʨʽʙʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʚʞʝ ʟʘ ʨʽʢ, ʧʦʯʠʥʘʶʯʠ ʟ F2, 
ʪʘ ʜʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ʜʦʙʦʨʫ ʛʝʥʦʪʠʧʽʚ ʟ ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ ʨʦʟʚʠʪʢʫ ʦʟʥʘʢ ʫ 
ʩʫʙʧʦʧʫʣʷʮʽʷʭ ʟʘ ʤʘʨʢʝʨʥʠʤʠ ʘʣʝʣʷʤʠ, ʱʦ ʜʦʟʚʦʣʠʪʴ ʛʝʥʝʪʠʯʥʦ ʧʦʣʽʧʰʫʚʘʪʠ ʙʘʟʦʚʽ 
ʧʦʧʫʣʷʮʽʾ ʢʫʢʫʨʫʜʟʠ ʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʾʭ ʟʘ ʚʠʭʽʜʥʠʡ ʤʘʪʝʨʽʘʣ ʜʣʷ ʛʝʪʝʨʦʟʠʩʥʦʾ 
ʩʝʣʝʢʮʽʾ. ʅʘ ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ, ʤʦʣʝʢʫʣʷʨʥʽ ʤʘʨʢʝʨʠ, ʨʦʟʨʦʙʣʝʥʽ ʚ ʨʝʟʫʣʴʪʘʪʽ 
ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʣʽʤʦʨʬʽʟʤʫ ʨʽʟʥʠʭ ʜʽʣʷʥʦʢ ʛʝʥʦʤʫ ʢʫʢʫʨʫʜʟʠ, ʜʦʟʚʦʣʷʶʪʴ ʧʨʦʚʦʜʠʪʠ 
ʢʦʤʧʣʝʢʩʥʫ ʦʮʽʥʢʫ ʣʽʥʽʾ ʯʠ ʛʽʙʨʠʜʫ ʢʫʢʫʨʫʜʟʠ: ʡʦʛʦ ʛʝʥʝʪʠʯʥʦʾ ʯʠʩʪʦʪʠ, 
ʛʝʪʝʨʦʟʠʩʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ, ʘʫʪʝʥʪʠʯʥʦʩʪʽ, ʥʘʷʚʥʦʩʪʽ ʛʝʥʽʚ ʧʝʚʥʠʭ ʘʛʨʦʥʦʤʽʯʥʦ 
ʚʘʞʣʠʚʠʭ ʦʟʥʘʢ. ʉʫʧʨʦʚʽʜ ʪʨʘʜʠʮʽʡʥʦʾ ʩʝʣʝʢʮʽʾ ʜʦʙʦʨʦʤ ʟʘ ʤʦʣʝʢʫʣʷʨʥʠʤʠ 
ʤʘʨʢʝʨʘʤʠ ʩʚʽʜʯʠʪʴ ʧʨʦ ʩʫʯʘʩʥʠʡ ʪʘ ʷʢʽʩʥʦ ʥʦʚʠʡ ʨʽʚʝʥʴ ʩʝʣʝʢʮʽʡʥʦʛʦ ʧʨʦʮʝʩʫ.  
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ʋ ʩʪʚʦʨʝʥʥʽ ʚʠʩʦʢʦʚʨʦʞʘʡʥʠʭ ʽ ʚʠʩʦʢʦʷʢʽʩʥʠʭ ʩʦʨʪʽʚ ʷʯʤʝʥʶ ʚʘʞʣʠʚʠʤ ʻ 

ʥʘʷʚʥʽʩʪʴ ʽ ʦʜʝʨʞʘʥʥʷ ʚʠʭʽʜʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟ ʥʝʦʙʭʽʜʥʠʤʠ ʮʽʥʥʠʤʠ ʛʦʩʧʦʜʘʨʩʴʢʠʤʠ 
ʦʟʥʘʢʘʤʠ [1ï4]. ɺ ʩʝʣʝʢʮʽʾ ʚʘʞʣʠʚʦ ʚʠʟʥʘʯʠʪʠ ʛʝʥʝʪʠʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʢʽʣʴʢʽʩʥʠʭ ʽ 
ʷʢʽʩʥʠʭ ʦʟʥʘʢ ʨʦʩʣʠʥ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʦʛʦ ʚʠʭʽʜʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʜʣʷ ʧʨʦʛʥʦʟʫ ʧʨʦʷʚʫ 
ʾʭ ʫ ʩʪʚʦʨʶʚʘʥʠʭ ʣʽʥʽʷʭ. ɼʦʩʣʽʜʥʠʢʠ ʯʘʩ ʚʽʜ ʯʘʩʫ ʚʩʪʘʥʦʚʣʶʚʘʣʠ ʛʝʥʝʪʠʯʥʽ 
ʦʩʦʙʣʠʚʦʩʪʽ ʨʽʟʥʠʭ ʩʦʨʪʽʚ [5ï11]. ʈʝʟʫʣʴʪʘʪʠ ʮʠʭ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʠ ʥʝʦʜʥʦʟʥʘʯʥʠʤʠ 
ʟʘʣʝʞʥʦ ʚʽʜ ʛʝʥʦʪʠʧʫ ʪʘ ʫʤʦʚ ʚʠʨʦʱʫʚʘʥʥʷ ʷʯʤʝʥʶ. ɻʝʥʝʪʠʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚ 
ʪʘʢʦʤʫ ʧʣʘʥʽ ʨʘʥʽʰʝ ʧʨʦʚʦʜʠʣʠ ʥʘ ʢʦʣʝʢʮʽʡʥʦʤʫ ʤʘʪʝʨʽʘʣʽ, ʷʢʠʡ ʟʘʨʘʟ ʥʝ 
ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʩʝʣʝʢʮʽʾ. ʋ ʟʚô̫ ʟʢʫ ʟ ʮʠʤ, ʘʢʪʫʘʣʴʥʠʤ ʻ ʜʦʩʣʽʜʞʝʥʥʷ ʛʝʥʝʪʠʯʥʠʭ 
ʦʩʦʙʣʠʚʦʩʪʝʡ ʫ ʩʦʨʪʽʚ ʷʯʤʝʥʶ ʷʨʦʛʦ ʩʫʯʘʩʥʦʛʦ ʙʽʣʴʰ ʽʥʪʝʥʩʠʚʥʦʛʦ ʪʠʧʫ, ʷʢʽ 
ʟʘʥʝʩʝʥʦ ʜʦ ɼʝʨʞʘʚʥʦʛʦ ʨʝʻʩʪʨʫ ʩʦʨʪʽʚ ʨʦʩʣʠʥ, ʧʨʠʜʘʪʥʠʭ ʜʣʷ ʧʦʰʠʨʝʥʥʷ ʚ ʋʢʨʘʾʥʽ, 
ʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʫ ʚʠʨʦʙʥʠʮʪʚʽ. 

ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʥʷ ʩʝʣʝʢʮʽʡʥʦ-ʛʝʥʝʪʠʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ 
ʩʦʨʪʽʚ ʷʯʤʝʥʶ ʷʨʦʛʦ ʟʘ ʨʽʚʥʝʤ ʢʽʣʴʢʽʩʥʠʭ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʽ ʷʢʽʩʥʠʭ ʦʟʥʘʢ ʫ ʥʠʭ ʽ ʚ F1 
ʛʽʙʨʠʜʽʚ ʪʦʧʢʨʦʩʽʚ, ʘ ʪʘʢʦʞ ʟʘ ʝʬʝʢʪʠʚʥʽʩʪʶ ʜʦʙʦʨʽʚ ʮʽʥʥʠʭ ʣʽʥʽʡ ʛʽʙʨʠʜʽʚ ʥʘ ʝʪʘʧʘʭ 
ʧʦʚʥʦʛʦ ʩʝʣʝʢʮʽʡʥʦʛʦ ʮʠʢʣʫ ʚ 2004ï2015 ʨʨ.  

ʉʪʘʪʠʩʪʠʯʥʠʡ ʘʥʘʣʽʟ ʜʘʥʠʭ ʟʨʦʙʣʝʥʦ ʟʘ ʤʝʪʦʜʠʢʘʤʠ ʄ. ɸ. ʌʝʜʠʥʘ [12] ʽ ɹ. ɸ. 
ɼʦʩʧʝʭʦʚʘ [13]. 
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ʋʩʪʘʥʦʚʣʝʥʦ ʩʝʣʝʢʮʽʡʥʦ-ʛʝʥʝʪʠʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʩʦʨʪʽʚ ʷʯʤʝʥʶ ʷʨʦʛʦ ʨʽʟʥʦʛʦ 
ʧʦʭʦʜʞʝʥʥʷ ʟʘ ʧʨʦʷʚʦʤ ʨʽʚʥʷ, ʘʜʘʧʪʠʚʥʦʩʪʽ ʪʘ ʛʝʥʝʪʠʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʢʽʣʴʢʽʩʥʠʭ 
ʦʟʥʘʢ ʫ ʥʠʭ ʽ ʚ F1 ʛʽʙʨʠʜʽʚ ʫ ʩʠʩʪʝʤʽ ʪʦʧʢʨʦʩʽʚ ʪʘ ʟʘ ʝʬʝʢʪʠʚʥʽʩʪʶ ʜʦʙʦʨʽʚ ʮʽʥʥʠʭ 
ʣʽʥʽʾ ʛʽʙʨʠʜʽʚ ʥʘ ʝʪʘʧʘʭ ʩʝʣʝʢʮʽʡʥʦʛʦ ʧʨʦʮʝʩʫ, ʱʦ ʜʘʣʦ ʤʦʞʣʠʚʽʩʪʴ ʟʨʦʙʠʪʠ ʥʘʩʪʫʧʥʽ 
ʚʠʩʥʦʚʢʠ. 

ʋʩʪʘʥʦʚʣʝʥʦ ʤʦʨʬʦ-ʙʽʦʣʦʛʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʟʘ ʥʝʦʜʥʘʢʦʚʠʤ ʨʽʚʥʝʤ ʢʽʣʴʢʽʩʥʠʭ 
ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʽ ʷʢʽʩʥʠʭ ʦʟʥʘʢ 26 ʩʦʨʪʽʚ ʷʯʤʝʥʶ ʷʨʦʛʦ, ʟ ʷʢʠʭ ʜʝʩʷʪʴ (ɼʞʝʨʝʣʦ, 
ɹʘʜʴʦʨʠʡ, ʌʝʥʽʢʩ, ʇʘʬʦʩ, ɽʜʝʤ, ɽʬʝʢʪ, ɽʢʟʦʪʠʢ, ɿʚʝʨʰʝʥʥʷ, ɻʘʤʘ ʪʘ ɽʪʠʢʝʪ) 
ʚʽʪʯʠʟʥʷʥʦʾ ʪʘ 16 (Annabelle, Scarlett, Ceylon, Tolar, Pasadena, Philadelphia, Danuta, 
Jersey, Barke, Marnie, Astoria, NS1, NS2, NS3, Adajio ʪʘ Linus) ï ʽʥʦʟʝʤʥʦʾ ʩʝʣʝʢʮʽʾ. 

ɿ ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ ʦʟʥʘʢʠ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ (ʤʘʩʘ ʟʝʨʥʘ ʨʦʩʣʠʥʠ) ʚʠʜʽʣʝʥʦ ʩʦʨʪʠ 
Philadelphia, Danuta, Linus, NS1, ʧʨʦʜʫʢʪʠʚʥʘ ʢʫʱʠʩʪʽʩʪʴ ï ɽʜʝʤ, Astoria  ̔ Adajio, 
ʤʘʩʘ 1000 ʟʝʨʝʥ ï ʌʝʥʽʢʩ, ɽʜʝʤ, Jersey, Barke, Marnie, NS2, ʢʽʣʴʢʽʩʪʴ ʟʝʨʝʥ ʫ ʢʦʣʦʩʽ ī 
Tolar, Danuta, Jersey, Barke, NS2, ʤʘʩʘ ʟʝʨʥʘ ʟ ʢʦʣʦʩʫ ï ɹʘʜʴʦʨʠʡ, ɽʜʝʤ, Adajio ʽ NS2, 
ʱʽʣʴʥʽʩʪʴ ʢʦʣʦʩʫ ï Annabelle, Scarlett, Ceylon, Tolar, Pasadena, Barke, ʜʦʚʞʠʥʘ ʢʦʣʦʩʫ 
ï ɼʞʝʨʝʣʦ, ɹʘʜʴʦʨʠʡ, ɽʬʝʢʪ ʽ Jersey, ʚʠʩʦʪʘ ʨʦʩʣʠʥ ï ɼʞʝʨʝʣʦ, ɹʘʜʴʦʨʠʡ, ʌʝʥʽʢʩ, 
ʇʘʬʦʩ, ɽʜʝʤ, ɽʬʝʢʪ, ɻʘʤʘ ʽ Jersey, ʱʦ ʚʘʞʣʠʚʦ ʚʨʘʭʦʚʫʚʘʪʠ ʚ ʢʦʤʙʽʥʘʮʽʡʥʽʡ ʩʝʣʝʢʮʽʾ. 

ɺʠʜʽʣʝʥʦ ʨʷʜ ʩʦʨʪʽʚ ʟ ʥʠʟʴʢʠʤ ʚʤʽʩʪʦʤ ʙʽʣʢʫ ʚ ʟʝʨʥʽ, ʘ ʪʘʢʦʞ ʟ ʚʠʩʦʢʠʤ ʡʦʛʦ 
ʚʤ̔ʩʪʦʤ. 

ɿ ʥʠʟʴʢʠʤ ʚʤʽʩʪʦʤ ʙʽʣʢʫ ʚ ʟʝʨʥʽ ʚʠʜʽʣʝʥʦ ʩʦʨʪʠ ɽʜʝʤ, ɽʢʟʦʪʠʢ, ɻʘʤʘ, Scarlett, 
Tolar, Pasadena, Danuta, Barke, Marnie, Adajio, Linus ʽ NS2, ʱʦ ʚʘʞʣʠʚʦ ʚʨʘʭʦʚʫʚʘʪʠ ʚ 
ʢʦʤʙʽʥʘʮʽʡʥʽʡ ʩʝʣʝʢʮʽʾ ʧʠʚʦʚʘʨʥʦʛʦ ʷʯʤʝʥʶ. 

ɺʠʟʥʘʯʝʥʦ ʚʠʩʦʢʫ ʩʝʣʝʢʮʽʡʥʫ ʮʽʥʥʽʩʪʴ (ʉʎɻ) ʟʘ ʦʜʥʦʯʘʩʥʦʶ ʦʮʽʥʢʦʶ ʟʘ 
ʟʘʛʘʣʴʥʦʶ ʘʜʘʧʪʠʚʥʦʶ ʟʜʘʪʥʽʩʪʶ (ɿɸɿ) ʪʘ ʚʘʨʽʘʥʩʦʶ ʩʧʝʮʠʬʽʯʥʦʾ ʘʜʘʧʪʠʚʥʦʾ 
ʟʜʘʪʥʦʩʪʽ (ů2 ʉɸɿ) ʥʘʩʪʫʧʥʠʭ ʦʟʥʘʢ 26 ʩʦʨʪʽʚ ʷʯʤʝʥʶ ʷʨʦʛʦ: ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʨʦʩʣʠʥ 
ï ʫ ʩʦʨʪʽʚ ɹʘʜʴʦʨʠʡ, ɽʢʟʦʪʠʢ, Danuta, Jersey, NS1, Adajio ʽ Linus, ʧʨʦʜʫʢʪʠʚʥʘ 
ʢʫʱʠʩʪʽʩʪʴ ī Annabelle, Tolar, ɿʚʝʨʰʝʥʥʷ, ɹʘʜʴʦʨʠʡ, ɽʬʝʢʪ, ɼʞʝʨʝʣʦ ʽ ɽʢʟʦʪʠʢ, ʤʘʩʘ 
1000 ʟʝʨʝʥ ī Jersey, NS3, ʇʘʬʦʩ, ɽʬʝʢʪ, ɼʞʝʨʝʣʦ, ɹʘʜʴʦʨʠʡ, ɽʢʟʦʪʠʢ, ɿʚʝʨʰʝʥʥʷ ʽ 
ɽʜʝʤ, ʢʽʣʴʢʽʩʪʴ ʟʝʨʝʥ ʚ ʢʦʣʦʩʽ ï ɼʞʝʨʝʣʦ, Jersey ʪʘ Barke, ʤʘʩʘ ʟʝʨʥʘ ʟ ʢʦʣʦʩʫ ï 
Ceylon, Adajio, Philadelphia, Jersey, NS1, NS3 ʽ ɻʘʤʘ, ʱʽʣʴʥʽʩʪʴ ʢʦʣʦʩʫ ī Annabelle, 
Tolar, Jersey, Marnie, Linus ʽ Tolar, ʜʦʚʞʠʥʘ ʢʦʣʦʩʫ ï ɼʞʝʨʝʣʦ, ɽʬʝʢʪ, ɹʘʜʴʦʨʠʡ, 
Danuta, Jersey ʽ NS2, ʚʠʩʦʪʘ ʨʦʩʣʠʥ ī Barke, Danuta, Tolar, ʽ ʌʝʥʽʢʩ ʟ ʚʠʩʦʢʠʤ 
ʟʥʘʯʝʥʥʷʤ ʦʟʥʘʢʠ ʪʘ Ceylon, Astoria, ʽ Adajio ʟ ʥʠʟʴʢʠʤ ʟʥʘʯʝʥʥʷʤ ʦʟʥʘʢʠ ʽ ʚʠʩʦʢʦʶ 
ʾʾ ʩʪʘʙʽʣʴʥʽʩʪʶ, ʚʤʽʩʪ ʙʽʣʢʫ ʚ ʟʝʨʥʽ ï ɼʞʝʨʝʣʦ ʽ ɿʚʝʨʰʝʥʥʷ ʟ ʚʠʩʦʢʠʤ ʟʥʘʯʝʥʥʷʤ 
ʦʟʥʘʢʠ, ɻʘʤʘ ʽ ɽʪʠʢʝʪ ʟ ʩʝʨʝʜʥʽʤ ʟʥʘʯʝʥʥʷʤ ʦʟʥʘʢʠ ʪʘ ɽʜʝʤ ʽ ɽʢʟʦʪʠʢ ʟ ʥʠʟʴʢʠʤ 
ʟʥʘʯʝʥʥʷʤ ʦʟʥʘʢʠ ʽ ʚʠʩʦʢʦʶ ʾʾ ʩʪʘʙʽʣʴʥʽʩʪʶ, ʱʦ ʚʘʞʣʠʚʦ ʜʣʷ ʜʦʙʦʨʫ ʚʽʜʧʦʚʽʜʥʠʭ 
ʩʦʨʪʽʚ. 

ʋʩʪʘʥʦʚʣʝʥʦ ʩʝʣʝʢʮʽʡʥʦ-ʛʝʥʝʪʠʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʩʦʨʪʽʚ ʷʯʤʝʥʶ ʷʨʦʛʦ ʟʘ 
ʢʦʤʙʽʥʘʮʽʡʥʦʶ ʟʜʘʪʥʽʩʪʶ ʪʘ ʧʨʦʷʚʦʤ ʛʝʥʝʪʠʯʥʠʭ ʝʬʝʢʪʽʚ ʛʝʥʽʚ. 

ɺʠʟʥʘʯʝʥʦ ʥʝʦʜʥʘʢʦʚʠʡ ʨʽʚʝʥʴ ʝʬʝʢʪʽʚ ɿʂɿ ʟʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ ʨʦʩʣʠʥ, ʾʾ 
ʩʪʨʫʢʪʫʨʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ (ʧʨʦʜʫʢʪʠʚʥʘ ʢʫʱʠʩʪʽʩʪʴ, ʢʽʣʴʢʽʩʪʴ ʟʝʨʝʥ ʟ ʢʦʣʦʩʫ, ʤʘʩʘ 
1000 ʟʝʨʝʥ), ʟʘ ʽʥʰʠʤʠ ʢʽʣʴʢʽʩʥʠʤʠ ʦʟʥʘʢʘʤʠ (ʢʽʣʴʢʽʩʪʴ ʢʦʣʦʩʢʽʚ, ʤʘʩʘ ʟʝʨʥʘ, 
ʱʽʣʴʥʽʩʪʴ ʽ ʜʦʚʞʠʥʘ ʢʦʣʦʩʫ, ʚʠʩʦʪʘ ʨʦʩʣʠʥʠ), ʘ ʪʘʢʦʞ ʟʘ ʚʤʽʩʪʦʤ ʙʽʣʢʫ ʚ ʟʝʨʥʽ 
ʜʦʩʣʽʜʞʝʥʠʭ ʩʦʨʪʽʚ ʷʯʤʝʥʶ ʷʨʦʛʦ. 

ɺʠʩʦʢʽ (ʜʦʩʪʦʚʽʨʥʦ ʧʦʟʠʪʠʚʥʽ) ʝʬʝʢʪʠ ɿʂɿ ʟʘ ʦʩʥʦʚʥʦʶ ʢʽʣʴʢʽʩʥʦʶ ʦʟʥʘʢʦʶ, 
ʷʢʦʶ ʻ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ (ʤʘʩʘ ʟʝʨʥʘ) ʨʦʩʣʠʥ, ʚʠʷʚʣʝʥʦ ʫ ʤʘʪʝʨʠʥʩʴʢʠʭ ʩʦʨʪʽʚ 
ɼʞʝʨʝʣʦ, ɽʜʝʤ, ɽʬʝʢʪ, ɿʚʝʨʰʝʥʥʷ, ɻʘʤʘ, Ceylon, Tolar, Pasadena, Danuta ʽ NS 1, ʫ 
ʷʢʠʭ ʻ ʥʘʡʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ ʬʘʢʪʦʨʽʚ, ʱʦ ʧʦʟʠʪʠʚʥʦ ʚʠʟʥʘʯʘʶʪʴ ʨʽʚʝʥʴ ʦʟʥʘʢʠ. ʎʝ 
ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʩʦʨʪʽʚ ʫ ʩʝʣʝʢʮʽʾ ʤʝʪʦʜʦʤ ʛʽʙʨʠʜʠʟʘʮʽʾ. 
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ɺʠʟʥʘʯʝʥʦ ʩʪʘʙʽʣʴʥʦ ʚʠʩʦʢʽ ʝʬʝʢʪʠ ɿʂɿ ʟʘ ʦʟʥʘʢʦʶ ʚʤʽʩʪ ʙʽʣʢʫ ʚ ʟʝʨʥʽ ʩʦʨʪʽʚ 
ɹʘʜʴʦʨʠʡ, ʌʝʥʽʢʩ, ɽʬʝʢʪ ʽ Ceylon. 

ʉʪʘʙʽʣʴʥʦ ʥʠʟʴʢʽ ʝʬʝʢʪʠ ɿʂɿ ʟʘ ʦʟʥʘʢʦʶ ʚʤʽʩʪ ʙʽʣʢʫ ʚʠʷʚʣʝʥʦ ʫ ʩʦʨʪʽʚ ʇʘʬʦʩ, 
Pasadena, Tolar, Danuta, Jersey ʪʘ NS2, ʫ ʷʢʠʭ ʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ ʬʘʢʪʦʨʽʚ, ʱʦ 
ʥʝʛʘʪʠʚʥʦ ʚʠʟʥʘʯʘʶʪʴ ʨʽʚʝʥʴ ʮʽʻʾ ʦʟʥʘʢʠ. 

ʋʩʪʘʥʦʚʣʝʥʦ ʥʝʦʜʥʘʢʦʚʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʚʘʨʽʘʥʩ ɿʂɿ ʽ ʉʂɿ ʟʘ ʢʽʣʴʢʽʩʥʠʤʠ 
ʦʟʥʘʢʘʤʠ ʨʦʩʣʠʥ, ʷʢʝ ʟʫʤʦʚʣʶʻʪʴʩʷ ʚʽʜʧʦʚʽʜʥʠʤ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ ʛʝʥʽʚ ʟ 
ʘʜʠʪʠʚʥʠʤʠ (ʧʨʠ ʙʽʣʴʰʦʤʫ ʨʽʚʥʽ ʚʘʨʽʘʥʩ ɿʂɿ) ʯʠ ʥʝʘʜʠʪʠʚʥʠʤʠ (ʧʨʠ ʙʽʣʴʰʦʤʫ ʨʽʚʥʽ 
ʚʘʨʽʘʥʩ ʉʂɿ) ʝʬʝʢʪʘʤʠ ʛʝʥʽʚ ʚ ʜʝʪʝʨʤʽʥʘʮʽʾ ʦʟʥʘʢ. ʎʝ ʚʠʟʥʘʯʘʻ ʚʽʜʧʦʚʽʜʥʦ ʙʽʣʴʰʫ ʯʠ 
ʤʝʥʰʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʜʦʙʦʨʫ ʚ ʨʘʥʥʽʭ ʧʦʢʦʣʽʥʥʷʭ ʨʦʟʱʝʧʣʝʥʠʭ ʧʦʧʫʣʷʮʽʡ ʛʽʙʨʠʜʽʚ. 

ɺʘʨʽʘʥʩʠ ʉʂɿ ʙʫʣʠ ʟʥʘʯʥʦ ʙʽʣʴʰʠʤʠ, ʘ ʟʥʘʯʠʪʴ ʧʝʨʝʚʘʞʘʣʠ ʥʝʘʜʠʪʠʚʥʽ ʝʬʝʢʪʠ 
ʛʝʥʽʚ, ʟʘ ʦʟʥʘʢʘʤʠ ʚ F1 ʚʽʜ ʩʭʨʝʱʫʚʘʥʥʷ ʩʦʨʪʽʚ-ʪʝʩʪʝʨʽʚ Scarlett, Tolar ʽ Annabelle ʟ 
22-ʤʘ ʽʥʰʠʤʠ ʩʦʨʪʘʤʠ. ɸ ʧʨʠ ʩʭʨʝʱʫʚʘʥʥʽ ʾʭ ʷʢ ʤʘʪʝʨʠʥʩʴʢʠʭ ʟ ʜʚʦʤʘ ʩʦʨʪʘʤʠ 
ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʚʘʨʽʘʥʩ ʉʂɿ ʽ ɿʂɿ ʙʫʣʦ ʥʝʦʜʥʘʢʦʚʠʤ, ʱʦ ʱʝ ʨʘʟ ʧʽʜʪʚʝʨʜʞʫʻ ʨʦʣʴ 
ʛʝʥʦʪʠʧʦʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚ ʧʨʦʷʚʽ ʛʝʥʝʪʠʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʩʦʨʪʽʚ. 

ʇʦʢʘʟʘʥʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʩʪʚʦʨʝʥʥʷ ʣʽʥʽʡ ʛʽʙʨʠʜʽʚ ʽ ʾʭ ʜʦʙʦʨʫ ʥʘ ʝʪʘʧʘʭ 
ʩʝʣʝʢʮʽʡʥʦʛʦ ʧʨʦʮʝʩʫ ʚ 6-ʪʝʩʪʝʨʥʽʡ ʩʭʝʤʽ ʜʦʩʣʽʜʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 11 ʤʘʪʝʨʠʥʩʴʢʠʭ ʽ 
ʰʝʩʪʠ ʙʘʪʴʢʽʚʩʴʢʠʭ ʩʦʨʪʽʚ-ʪʝʩʪʝʨʽʚ, ʘ ʪʘʢʦʞ ʫ ʪʨʠʪʝʩʪʝʨʥʽʡ ʩʭʝʤʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 27 
ʤʘʪʝʨʠʥʩʴʢʠʭ ʽ ʪʨʴʦʭ ʙʘʪʴʢʽʚʩʴʢʠʭ ʩʦʨʪʽʚ ʪʝʩʪʝʨʽʚ, ʟ ʷʢʠʭ 10 ʚʽʪʯʠʟʥʷʥʦʾ ʪʘ 17 
ʟʘʨʫʙʽʞʥʦʾ ʩʝʣʝʢʮʽʾ. 

ʋ ʰʝʩʪʠʪʝʩʪʝʨʥʽʡ ʩʭʝʤʽ ʜʦʩʣʽʜʫ ʚʩʴʦʛʦ ʧʦ 66 ʛʽʙʨʠʜʥʠʭ ʢʦʤʙʽʥʘʮʽʷʭ ʚ 
ʩʝʣʝʢʮʽʡʥʦʤʫ ʨʦʟʩʘʜʥʠʢʫ (ʉʈ2) ʚ 2009 ʨ. ʚʽʜʽʙʨʘʥʦ 113 ʣʽʥʽʡ (4,42% ʚʽʜ ʧʝʨʚʠʥʥʦ 
ʜʽʙʨʘʥʠʭ 555 ʨʦʩʣʠʥ F3), ʚ ʢʦʥʪʨʦʣʴʥʦʤʫ ʨʦʟʩʘʜʥʠʢʫ (ʂʈ) ʚ 2010 ʨ. ï 20 (0,78%), ʫ 
ʩʦʨʪʦʚʠʧʨʦʙʫʚʘʥʥʽ (ʉɺ) ʚ 2011 ʨ. ï 12 (0,47%) ʫ ʉɺ 2012 ʨ. ï 7 (0,27%). ʅʘʡʙʽʣʴʰʝ 
ʮʽʥʥʠʭ ʣʽʥʽʡ ʫ ʩʦʨʪʦʚʠʧʨʦʙʫʚʘʥʥʽ 2011 ʨ. ʽ 2012 ʨ. ʚʽʜʽʙʨʘʥʦ ʚ ʛʽʙʨʠʜʽʚ ʟ 
ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʘʪʝʨʠʥʩʴʢʠʭ ʩʦʨʪʽʚ ɽʬʝʢʪ (2 ʽ 2 ʰʪ.), ɿʚʝʨʰʝʥʥʷ (2 ʽ 2 ʰʪ.), ɻʘʤʘ (2 
ʽ 2 ʰʪ.), Annabelle (2 ʽ 2 ʰʪ.), ʘ ʪʘʢʦʞ ʙʘʪʴʢʽʚʩʴʢʠʭ ʩʦʨʪʽʚ Scarlett (2 ʽ 1 ʰʪ.), ɽʜʝʤ (2 ʽ 
1 ʰʪ.), Annabelle (1 ʽ 0 ʰʪ.), Adajio (4 ʽ 4 ʰʪ.), Tolar (2 ʽ 2 ʰʪ.). 

ʋ ʪʨʠʪʝʩʪʝʨʥʽʡ ʩʭʝʤʽ ʜʦʩʣʽʜʫ ʧʦ 81 ʛʽʙʨʠʜʥʽʡ ʢʦʤʙʽʥʘʮʽʾ ʚʽʜʽʙʨʘʥʦ ʚʩʴʦʛʦ 180 
(5,18% ʚʽʜ ʧʝʨʚʠʥʥʦ ʚʽʜʽʙʨʘʥʠʭ 3478 ʨʦʩʣʠʥ F3) ʮʽʥʥʠʭ ʣʽʥʽʾ ʚ ʉʈ2 ʫ 2009 ʨ., 22 
(0,63%) ï ʚ ʂʈ ʫ 2010 ʨ., 14 (0,40%) ï ʫ ʉɺ ʫ 2011 ʨ., 3 (0,09%) ï ʫ ʉɺ ʫ 2012 ʨ., 
ʟʦʢʨʝʤʘ ʚ ʉɺ ʚ 2011 ʨ. ʽ 2012 ʨ. ʚ ʛʽʙʨʠʜʥʠʭ ʢʦʤʙʽʥʘʮʽʷʭ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 
ʤʘʪʝʨʠʥʩʴʢʠʭ ʩʦʨʪʽʚ ɹʘʜʴʦʨʠʡ (1 ʽ 0 ʰʪ.), ʌʝʥʽʢʩ (1 ʽ 0 ʰʪ.), ɿʚʝʨʰʝʥʥʷ (2 ʽ 2 ʰʪ.), 
Annabelle (1 ʽ 0 ʰʪ.), Pasadena (4 ʽ 0 ʰʪ.), Josephina (1 ʽ 0 ʰʪ.), Adajio (1 ʽ 0 ʰʪ.), ʘ 
ʪʘʢʦʞ ʙʘʪʴʢʽʚʩʴʢʠʭ ʩʦʨʪʽʚ-ʪʝʩʪʝʨʽʚ Scarlett (3 ʽ 0 ʰʪ.), Tolar (4 ʽ 3 ʰʪ.), Annabelle (7 ʽ 
0 ʰʪ.). 

ʋ ʩʦʨʪʦʚʠʧʨʦʙʫʚʘʥʥʽ ʚ 2012 ʨ. ʜʣʷ ʦʮʽʥʢʠ ʚ 2013 ʨ. ʥʘʡʙʽʣʴʰ ʮʽʥʥʽ ʣʽʥʽʾ 
ʚʽʜʽʙʨʘʥʦ ʚ ʛʽʙʨʠʜʥʠʭ ʢʦʤʙʽʥʘʮʽʷʭ ʰʝʩʪʠʪʝʩʪʝʨʥʠʭ ʩʭʨʝʱʫʚʘʥʴ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 
ʤʘʪʝʨʠʥʩʴʢʠʭ ʩʦʨʪʽʚ ɽʬʝʢʪ, ɻʘʤʘ, ɿʚʝʨʰʝʥʥʷ ʽ Annabelle ʪʘ ʙʘʪʴʢʽʚʩʴʢʠʭ ʩʦʨʪʽʚ-
ʪʝʩʪʝʨʽʚ ɽʜʝʤ, Adajio ʽ Tolar, ʘ ʪʘʢʦʞ ʫ ʪʨʴʦʭʪʝʩʪʝʨʥʽʡ ʩʭʝʤʽ ï ʤʘʪʝʨʠʥʩʴʢʠʭ ʩʦʨʪʽʚ 
ɿʚʝʨʰʝʥʥʷ ʽ Pasadena ʪʘ ʙʘʪʴʢʽʚʩʴʢʦʛʦ ʩʦʨʪʫ-ʪʝʩʪʝʨʘ Tolar. 

ʎʝ ʫʟʛʦʜʞʫʻʪʴʩʷ ʟ ʚʠʩʦʢʠʤʠ ʝʬʝʢʪʘʤʠ ɿʂɿ ʟʘ ʦʟʥʘʢʦʶ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʨʦʩʣʠʥ 
ʩʦʨʪʽʚ ɿʚʝʨʰʝʥʥʷ, Pasadena, Tolar, ɽʬʝʢʪ, ɻʘʤʘ ʽ ɽʜʝʤ. 

ɺʠʩʦʢʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʨʦʩʣʠʥ ʽ ʚʠʩʦʢʘ ʫʨʦʞʘʡʥʽʩʪʴ ʫ ʩʦʨʪʦʚʠʧʨʦʙʫʚʘʥʥʽ ʚ 
2011ï2013 ʨʨ. ʙʫʣʘ ʫ ʣʽʥʽʡ 08ï73 (Pasadena / Tolar), 08ï2321 ʽ 08ï2322 (ɿʚʝʨʰʝʥʥʷ / 
Tolar), 08ï2455 ʽ 08ï932 (ɻʘʤʘ / Adajio), 09ï837 (Annabelle / Adajio), 09ï1133 (ɽʬʝʢʪ / 
ɽʜʝʤ) ʽ 09ï1286 (ɽʬʝʢʪ / Adajio) ʥʘ ʨʽʚʥʽ 4,75 ï 5,62 ʪ/ʛʘ ʚ 2011 ʨ., 4,43 ï 4,83 ʪ/ʛʘ ʚ 
2012 ʨ. ʽ 2,04 ï 3,16 ʪ/ʛʘ ʚ ʜʫʞʝ ʧʦʩʫʰʣʠʚʦʤʫ 2013 ʨ. 

ʃʽʥʽʶ 08ï73 ʧʽʜ ʥʘʟʚʦʶ ʩʦʨʪ ʄʘʣʴʦʚʥʠʯʠʡ ʫ 2012 ʨ. ʧʝʨʝʜʘʥʦ ʜʦ ɼʝʨʞʘʚʥʦʛʦ 
ʩʦʨʪʦʚʠʧʨʦʙʫʚʘʥʥʷ ʟ 2013 ʨ., ʘ ʣʽʥʽʶ 09ï837 ʷʢ ʩʦʨʪ ʇʘʥ ï ʟ 2015 ʨ. 
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ʊʘʢʠʤ ʯʠʥʦʤ, ʫʩʪʘʥʦʚʣʝʥʦ ʤʦʨʬʦ-ʙʽʦʣʦʛʽʯʥʽ ʪʘ ʩʝʣʝʢʮʽʡʥʦ-ʛʝʥʝʪʠʯʥʽ 
ʦʩʦʙʣʠʚʦʩʪʽ 10 ʚʽʪʯʠʟʥʷʥʠʭ ʪʘ 16 ʽʥʦʟʝʤʥʠʭ ʩʦʨʪʽʚ ʷʯʤʝʥʶ ʷʨʦʛʦ. ɼʦʩʣʽʜʞʝʥʦ 
ʩʝʣʝʢʮʽʡʥʫ ʮʽʥʥʽʩʪʴ ʩʦʨʪʽʚ ʥʘ ʧʨʦʪʷʟʽ ʚʩʴʦʛʦ ʩʝʣʝʢʮʽʡʥʦʛʦ ʮʠʢʣʫ, ʧʦʯʠʥʘʶʯʠ ʟ F1 
ʛʽʙʨʠʜʽʚ ʫ 2004 ʨ. ʽ ʟʘʢʽʥʯʫʶʯʠ ʩʪʚʦʨʝʥʥʷʤ ʽ ʧʝʨʝʜʘʯʝʶ ʩʦʨʪʽʚ ʜʦ ɼʝʨʞʘʚʥʦʛʦ 
ʩʦʨʪʦʚʠʧʨʦʙʫʚʘʥʥʷ. 
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ʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. ʀʤ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʦʩʥʦʚʳ 
ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʤʫʪʘʛʝʥʝʟʘ. ʆʥ ʙʳʣ ʦʩʥʦʚʘʪʝʣʝʤ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ 
ʤʝʪʦʜʘ ʚ ʨʘʟʥʳʭ ʦʙʣʘʩʪʷʭ ʭʦʟʷʡʩʪʚʘ. 

ʅʘʩʣʝʜʩʪʚʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʛʝʥʘʭ ʠ ʭʨʦʤʦʩʦʤʘʭ ʚʦʟʥʠʢʘʶʪ ʩʧʦʥʪʘʥʥʦ ʚ 
ʨʝʟʫʣʴʪʘʪʝ ʩʘʤʦʧʨʦʠʟʚʦʣʴʥʳʭ ʦʰʠʙʦʢ ʛʝʥʥʳʭ ʩʪʨʫʢʪʫʨ. ʉʧʦʥʪʘʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ 
ʛʝʥʘʭ ʧʨʦʠʩʭʦʜʷʪ ʨʝʜʢʦ. ʋʚʝʣʠʯʝʥʠʝ ʛʝʥʥʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʚʠʜʘ ʧʨʦʠʩʭʦʜʠʪ 
ʧʦʩʪʦʷʥʥʦ, ʥʦ ʥʘʢʦʧʣʝʥʠʝ ʠʟʤʝʥʝʥʠʡ ʠ ʝʩʪʝʩʪʚʝʥʥʳʡ ʦʪʙʦʨ ʚʠʜʦʚ ʚ ʧʨʠʨʦʜʝ 
ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʪʝʯʝʥʠʝ ʙʦʣʴʰʦʛʦ ʧʨʦʤʝʞʫʪʢʘ ʚʨʝʤʝʥʠ. ʉʝʣʝʢʮʠʦʥʝʨʳ ʚʳʙʠʨʘʶʪ ʠʟ 
ʧʨʠʨʦʜʥʳʭ ʧʦʧʫʣʷʮʠʡ ʬʦʨʤʳ, ʠʤʝʶʱʠʝ ʥʘʠʙʦʣʝʝ ʮʝʥʥʳʝ ʧʨʠʟʥʘʢʠ ʜʣʷ 
ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʜʘʣʴʥʝʡʰʝʤ ʩʝʣʝʢʮʠʦʥʥʦʤ ʧʨʦʮʝʩʩʝ. ʀ.ɸ. ʈʘʧʦʧʦʨʪ ʚʳʷʚʠʣ, ʯʪʦ 
ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʨʷʜʘ ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʚʦʟʥʠʢʘʝʪ ʙʦʣʴʰʦʝ ʯʠʩʣʦ ʤʫʪʘʮʠʡ. ʕʪʦ 
ʤʦʛʫʪ ʙʳʪʴ ʨʘʟʨʳʚʳ ʭʨʦʤʦʩʦʤ ʠʣʠ ʦʰʠʙʢʠ ʨʝʧʣʠʢʘʮʠʠ ɼʅʂ. ʀʥʜʫʮʠʨʦʚʘʥʥʳʝ 
ʤʫʪʘʮʠʠ ʤʦʛʫʪ ʚʦʟʥʠʢʘʪʴ ʚ ʦʪʜʝʣʴʥʳʭ ʛʝʥʘʭ ī ʛʝʥʥʳʝ ʤʫʪʘʮʠʠ ʠ ʥʘ ʭʨʦʤʦʩʦʤʥʦʤ 
ʫʨʦʚʥʝ. ʀ.ɸ. ʈʘʧʦʧʦʨʪ ʠʟʫʯʠʣ ʦʛʨʦʤʥʦʝ ʯʠʩʣʦ ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ, ʩʧʦʩʦʙʥʳʭ 
ʚʳʟʳʚʘʪʴ ʤʫʪʘʮʠʠ. ɺ ʩʚʦʝʡ ʧʝʨʚʦʡ ʦʧʫʙʣʠʢʦʚʘʥʥʦʡ ʨʘʙʦʪʝ: ʂʘʨʙʦʥʠʣʴʥʳʝ 
ʩʦʝʜʠʥʝʥʠʷ ʠ ʭʠʤʠʯʝʩʢʠʡ ʤʝʭʘʥʠʟʤ ʤʫʪʘʮʠʡ // ɼʦʢʣʘʜʳ ɸʅ ʉʉʉʈ. 1946. ʉ. 65ï68 
[1, ʩ. 7ï9] ʦʥ ʦʙʨʘʙʘʪʳʚʘʣ ʣʠʯʠʥʢʠ ʜʨʦʟʦʬʠʣʳ ʬʦʨʤʘʣʴʜʝʛʠʜʦʤ ʠ ʩʦʝʜʠʥʝʥʠʷʤʠ, 
ʚʳʜʝʣʷʶʱʠʤʠʩʷ ʧʨʠ ʝʛʦ ʨʘʟʣʦʞʝʥʠʠ, ʠ ʧʦʣʫʯʘʣ ʚʳʩʦʢʠʡ ʚʳʭʦʜ ʤʫʪʘʮʠʡ ʫ ʚʟʨʦʩʣʳʭ 
ʤʫʭ. ɺ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʦʥ ʧʨʝʜʧʦʣʦʞʠʣ, ʯʪʦ ʬʦʨʤʘʣʴʜʝʛʠʜ ʚʦʟʜʝʡʩʪʚʫʝʪ 
ʥʘ ʘʤʠʥʦʛʨʫʧʧʳ ʛʠʩʪʦʥʦʚ ʭʨʦʤʦʩʦʤ, ʚʳʟʳʚʘʝʪ ʨʝʮʝʩʩʠʚʥʳʝ ʤʫʪʘʮʠʠ, ʭʦʪʷ ʠ ʥʝ 
ʧʨʠʚʦʜʠʪ ʢ ʨʘʟʨʳʚʫ ʭʨʦʤʦʩʦʤ. ɿʜʝʩʴ ʞʝ [1] ʦʥ ʦʪʤʝʪʠʣ ʩʭʦʜʩʪʚʦ ʪʠʧʦʚ ʤʫʪʘʮʠʡ, 
ʚʦʟʥʠʢʘʶʱʠʭ ʦʪ ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʨʦʪʢʦʚʦʣʥʦʚʦʡ ʨʘʜʠʘʮʠʠ.  

ʆʩʦʙʝʥʥʦʩʪʴʶ ʠʥʜʫʮʠʨʦʚʘʥʥʦʛʦ ʤʫʪʘʛʝʥʝʟʘ ʷʚʣʷʝʪʩʷ ʙʦʣʴʰʦʡ ʦʙʲʸʤ 
ʥʘʩʣʝʜʩʪʚʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ, ʯʪʦ ʜʘʝʪ ʰʠʨʦʢʠʡ ʧʨʦʩʪʦʨ ʜʣʷ ʦʪʙʦʨʦʚ ʤʫʪʘʥʪʦʚ.  

ʀ.ɸ. ʈʘʧʦʧʦʨʪ ʧʝʨʚʳʡ ʧʦʥʷʣ ʨʦʣʴ ʧʨʠʤʝʥʝʥʠʷ ʭʠʤʠʯʝʩʢʠʭ ʤʫʪʘʛʝʥʦʚ ʜʣʷ 
ʩʝʣʝʢʮʠʠ ʨʘʩʪʝʥʠʡ ʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʚ ʯʘʩʪʥʦʩʪʠ ʜʣʷ ʩʦʟʜʘʥʠʷ 
ʦʙʲʝʤʥʦʛʦ ʥʦʚʦʛʦ ʩʝʣʝʢʮʠʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʦʪʙʦʨʦʤ ʠ 
ʩʢʨʝʱʠʚʘʥʠʷʤʠ ʥʦʚʳʭ ʬʦʨʤ ʚ ʭʦʜʝ ʩʝʣʝʢʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ. ɺ 1966 ʛʦʜʫ ʦʥ ʠʟʜʘʣ 
ʢʥʠʛʫ ʜʣʷ ʰʠʨʦʢʦʛʦ ʢʨʫʛʘ ʧʨʘʢʪʠʯʝʩʢʠʭ ʛʝʥʝʪʠʢʦʚ çʍʠʤʠʯʝʩʢʠʡ ʤʫʪʘʛʝʥʝʟ. ʊʝʦʨʠʷ 
ʠ ʧʨʘʢʪʠʢʘè [2], ʛʜʝ ʙʳʣʦ ʜʘʥʦ ʪʝʦʨʝʪʠʯʝʩʢʦʝ ʦʙʦʩʥʦʚʘʥʠʝ ʧʨʠʤʝʥʝʥʠʷ ʤʝʪʦʜʘ 
ʭʠʤʠʯʝʩʢʦʛʦ ʤʫʪʘʛʝʥʝʟʘ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ, ʦʧʠʩʘʥʳ ʧʨʘʢʪʠʯʝʩʢʠʝ ʨʝʟʫʣʴʪʘʪʳ ʚ 
ʩʝʣʝʢʮʠʠ, ʧʦʣʫʯʝʥʥʳʝ ʟʘ ʩʨʘʚʥʠʪʝʣʴʥʦ ʢʦʨʦʪʢʠʡ ʧʝʨʠʦʜ. 

ʅʘʯʠʥʘʷ ʩ 1959 ʛʦʜʘ ʀ.ɸ. ʈʘʧʦʧʦʨʪ ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʇʨʝʟʠʜʠʫʤʘ ɸʅ ʉʉʉʈ 
ʦʨʛʘʥʠʟʦʚʘʣ ʚ ʀʍʌ ʈɸʅ ʝʞʝʛʦʜʥʳʝ ʩʦʚʝʱʘʥʠʷ ʧʦ ʛʝʥʝʪʠʢʝ ʠ ʭʠʤʠʯʝʩʢʦʤʫ 
ʤʫʪʘʛʝʥʝʟʫ ʜʣʷ ʩʝʣʝʢʮʠʦʥʝʨʦʚ ʠ ʜʨʫʛʠʭ ʥʘʫʯʥʳʭ ʨʘʙʦʪʥʠʢʦʚ. ʉʦʚʝʱʘʥʠʷ ʦʪʢʨʳʚʘʣʠ 
ʤʦʣʦʜʸʞʠ ʛʣʘʟʘ ʥʘ ʥʘʩʪʦʷʱʫʶ ʥʘʫʢʫ ʧʦʩʣʝ ʨʘʙʩʢʦʛʦ ʧʝʨʠʦʜʘ ʩʪʘʣʠʥʱʠʥʳ ʠ 
ʣʳʩʝʥʢʦʠʟʤʘ. ʕʪʦ ʙʳʣʘ ʥʘʩʪʦʷʱʘʷ ʛʝʥʝʪʠʯʝʩʢʘʷ ʰʢʦʣʘ. ʉʝʣʝʢʮʠʦʥʝʨʳ ʟʜʝʩʴ 
ʜʦʢʣʘʜʳʚʘʣʠ ʩʚʦʠ ʨʝʟʫʣʴʪʘʪʳ. ʀʥʦʛʜʘ ʩʦʚʝʱʘʥʠʷ ʟʘʪʷʛʠʚʘʣʠʩʴ ʜʦ 9ï10 ʚʝʯʝʨʘ. 
ʀʦʩʠʬ ɸʙʨʘʤʦʚʠʯ ʚʳʩʣʫʰʠʚʘʣ ʚʩʝʭ ʜʦʢʣʘʜʯʠʢʦʚ ʠ ʦʙʩʫʞʜʘʣ ʠʭ ʨʘʙʦʪʳ. ʅʘ ʵʪʠʭ 
ʩʦʚʝʱʘʥʠʷʭ ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʣʦʩʴ ʤʝʪʦʜʠʯʝʩʢʦʤʫ ʫʨʦʚʥʶ ʧʨʠ ʧʦʩʪʘʥʦʚʢʝ 
ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʠ ʥʘʫʯʥʦ-ʦʙʦʩʥʦʚʘʥʥʦʤʫ ʪʦʣʢʦʚʘʥʠʶ ʨʝʟʫʣʴʪʘʪʦʚ. ʂʨʦʤʝ ʪʦʛʦ, 
ʫʯʘʩʪʥʠʢʘʤ ʙʳʣʘ ʧʨʝʜʦʩʪʘʚʣʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʨʘʙʦʪʢʠ ʩʝʤʷʥ ʭʠʤʠʯʝʩʢʠʤʠ 
ʤʫʪʘʛʝʥʘʤʠ, ʠ ʜʝʣʘʣʦʩʴ ʵʪʦ ʙʝʩʧʣʘʪʥʦ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʨʘʟʚʠʪʠʶ ʚ ʩʪʨʘʥʝ ʤʝʪʦʜʘ 
ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʤʫʪʘʛʝʥʝʟʘ ʠ ʧʨʠʚʝʣʦ ʢ ʩʦʟʜʘʥʠʶ ʮʝʥʥʦʛʦ ʠʩʭʦʜʥʦʛʦ 
ʤʘʪʝʨʠʘʣʘ. ʅʘ ʝʛʦ ʦʩʥʦʚʝ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʠ ʚʥʝʜʨʝʥʳ ʚ ʧʨʘʢʪʠʢʫ ʮʝʥʥʳʝ ʩʦʨʪʘ 
ʢʫʣʴʪʫʨʥʳʭ ʨʘʩʪʝʥʠʡ.  

ɺ ʩʪʘʪʴʝ çʍʠʤʠʯʝʩʢʠʝ ʤʫʪʘʛʝʥʳ ʚ ʩʝʣʝʢʮʠʠ ʠ ʟʘʱʠʪʝ ʧʨʠʨʦʜʳè // ɺʝʩʪʥʠʢ ɸʅ 
ʉʉʉʈ, 1970, ˉ 311. ʉ. 59ï68 (ʮʠʪ. ʧʦ [1, ʩ. 266ï277] ʦʥ ʧʠʩʘʣ: çʉʨʝʜʠ ʧʦʣʝʟʥʳʭ 
ʫʩʣʫʛ, ʢʦʪʦʨʳʝ ʩʦʚʨʝʤʝʥʥʘʷ ʛʝʥʝʪʠʢʘ ʚ ʩʦʩʪʦʷʥʠʠ ʦʢʘʟʘʪʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ 
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ʩʝʣʝʢʮʠʠ, ʦʜʥʦ ʠʟ ʚʠʜʥʳʭ ʤʝʩʪ ʧʨʠʥʘʜʣʝʞʠʪ ʭʠʤʠʯʝʩʢʦʤʫ ʤʫʪʘʛʝʥʝʟʫ, ʪ.ʝ. ʠʥʜʫʢʮʠʠ 
ʧʦʣʝʟʥʳʭ ʧʝʨʝʤʝʥè. ʇʨʠ ʜʝʡʩʪʚʠʠ ʭʠʤʠʯʝʩʢʠʭ ʤʫʪʘʛʝʥʦʚ ʤʫʪʘʮʠʠ ʚʦʟʥʠʢʘʶʪ ʩ 
ʯʘʩʪʦʪʦʡ ʦʪ 30 ʜʦ 100%. ʀʟ ʥʠʭ ʧʦʣʝʟʥʳʭ ʜʣʷ ʩʝʣʝʢʮʠʠ ʤʫʪʘʮʠʡ ʤʝʥʴʰʝ ï ʦʪ 10 ʜʦ 
30%. ʉʨʝʜʠ ʧʦʣʝʟʥʳʭ ʤʫʪʘʮʠʡ ʧʦʷʚʣʷʶʪʩʷ ʨʝʜʢʠʝ ʠ ʩʦʚʝʨʰʝʥʥʦ ʥʦʚʳʝ ʤʫʪʘʮʠʠ [1]. 
ʍʠʤʠʯʝʩʢʠʡ ʤʫʪʘʛʝʥʝʟ ʧʦʟʚʦʣʷʝʪ ʧʦʚʪʦʨʷʪʴ ʩʝʣʝʢʮʠʶ ʯʝʨʝʟ ʧʨʦʤʝʞʫʪʢʠ ʚ 2 
ʧʦʢʦʣʝʥʠʷ ʙʝʟ ʥʘʢʦʧʣʝʥʠʷ ʚʨʝʜʥʳʭ ʤʫʪʘʮʠʡ. ʀʦʥʠʟʠʨʫʶʱʘʷ ʨʘʜʠʘʮʠʷ ʪʘʢʞʝ 
ʚʳʟʳʚʘʝʪ ʤʫʪʘʮʠʠ, ʥʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʜʝʡʩʪʚʠʷ ʭʠʤʠʯʝʩʢʠʭ ʤʫʪʘʛʝʥʦʚ ʦʜʥʦʪʠʧʥʳʤ 
ʩʧʝʢʪʨʦʤ ʤʫʪʘʮʠʡ, ʚʳʟʳʚʘʷ ʧʦʣʦʤʢʠ ʭʨʦʤʦʩʦʤ ʠ ʤʝʥʴʰʫʶ ʚʳʞʠʚʘʝʤʦʩʪʴ ʨʘʩʪʝʥʠʡ. 

ʇʦ ʤʥʝʥʠʶ ʀ.ɸ. ʈʘʧʦʧʦʨʪʘ, ʵʥʝʨʛʠʷ ʭʠʤʠʯʝʩʢʠʭ ʤʫʪʘʛʝʥʦʚ ʥʘʧʨʘʚʣʝʥʘ ʥʘ 
ʢʦʥʲʶʛʠʨʦʚʘʥʥʳʝ ʩ ʙʝʣʢʘʤʠ ʪʨʠʧʣʝʪʳ ɼʅʂ. çʄʥʦʛʠʝ ʭʠʤʠʯʝʩʢʠʝ ʤʫʪʘʛʝʥʳ 
ʦʪʤʝʯʝʥʳ ʥʝ ʪʦʣʴʢʦ ʰʠʨʦʢʠʤ ʨʘʟʥʦʦʙʨʘʟʠʝʤ, ʥʦ ʯʝʪʢʠʤʠ ʨʘʟʣʠʯʠʷʤʠ ʤʫʪʘʛʝʥʥʳʭ 
ʩʧʝʢʪʨʦʚè [1, ʩ. 268]. ʍʘʨʘʢʪʝʨ ʤʫʪʘʮʠʡ, ʚʦʟʥʠʢʘʶʱʠʭ ʦʪ ʜʝʡʩʪʚʠʷ ʨʘʟʥʳʭ 
ʭʠʤʠʯʝʩʢʠʭ ʤʫʪʘʛʝʥʦʚ, ʨʘʟʣʠʯʘʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʢʘʢ ʦʪ ʤʫʪʘʛʝʥʘ, ʪʘʢ ʠ ʦʪ ʦʙʲʝʢʪʘ 
ʚʦʟʜʝʡʩʪʚʠʷ. ʇʦʵʪʦʤʫ ʠʛʨʘʝʪ ʨʦʣʴ ʧʦʜʙʦʨ ʤʫʪʘʛʝʥʦʚ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʨʘʟʥʦʦʙʨʘʟʠʷ 
ʤʫʪʘʮʠʡ ʥʘ ʪʦʤ ʠʣʠ ʠʥʦʤ ʦʙʲʝʢʪʝ, ʚ ʯʘʩʪʥʦʩʪʠ ʥʘ ʨʘʟʥʳʝ ʚʠʜʳ ʨʘʩʪʝʥʠʡ. ʉʨʝʜʠ 
ʙʦʣʝʝ ʯʝʤ 300 ʭʠʤʠʯʝʩʢʠʭ ʤʫʪʘʛʝʥʦʚ, ʢʦʪʦʨʳʝ ʦʥ ʧʨʝʜʣʦʞʠʣ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ 
ʛʝʥʝʪʠʢʝ, ʦʥ ʚʳʜʝʣʷʣ ʘʣʢʠʣʠʨʫʶʱʠʝ ʩʦʝʜʠʥʝʥʠʷ. ʂ ʥʠʤ ʦʥ ʦʪʥʦʩʠʣ ʵʪʠʣʝʥʠʤʠʥ ʠ 
ʝʛʦ ʧʨʦʠʟʚʦʜʥʳʝ [1, ʩ. 111ï124). ɹʣʘʛʦʜʘʨʷ ʨʘʙʦʪʘʤ ʀ.ɸ. ʈʘʧʦʧʦʨʪʘ ʠ ʙʣʘʛʦʜʘʨʷ 
ʪʦʤʫ, ʯʪʦ ʦʥ ʘʢʪʠʚʥʦ ʩʧʦʩʦʙʩʪʚʦʚʘʣ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʤʝʪʦʜʘ ʩʨʝʜʠ ʩʝʣʝʢʮʠʦʥʝʨʦʚ ʠ 
ʥʘʫʯʥʳʭ ʨʘʙʦʪʥʠʢʦʚ, ʭʠʤʠʯʝʩʢʠʡ ʤʫʪʘʛʝʥʝʟ ʙʳʩʪʨʦ ʚʦʰʝʣ ʚ ʧʨʘʢʪʠʢʫ. ɿʘ ʢʦʨʦʪʢʠʡ 
ʧʝʨʠʦʜ ʩ ʧʦʤʦʱʴʶ ʤʝʪʦʜʘ ʀ.ɸ. ʈʘʧʦʧʦʨʪʘ ʝʱʸ ʧʨʠ ʝʛʦ ʞʠʟʥʠ ʙʳʣʦ ʩʦʟʜʘʥʦ ʦʢʦʣʦ 
400 ʩʦʨʪʦʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ.  

ʉʝʨʠʷ ʨʘʙʦʪ ʀ.ɸ. ʈʘʧʦʧʦʨʪʘ ʧʦ ʭʠʤʠʯʝʩʢʦʤʫ ʤʫʪʘʛʝʥʝʟʫ ʩʦʙʨʘʥʘ ʚ ʢʥʠʛʝ 
çʀʟʙʨʘʥʥʳʝ ʪʨʫʜʳ. ʆʪʢʨʳʪʠʝ ʭʠʤʠʯʝʩʢʦʛʦ ʤʫʪʘʛʝʥʝʟʘè [1], ʠʟʜʘʥʥʦʡ ʧʦ ʠʥʠʮʠʘʪʠʚʝ 
ʆ.ɻ. ʉʪʨʦʝʚʦʡ. ʂ ʤʫʪʘʛʝʥʥʳʤ ʚʝʱʝʩʪʚʘʤ ʀ.ɸ. ʈʘʧʦʧʦʨʪ ʧʨʠʯʠʩʣʷʣ ʪʦʣʴʢʦ 
çʨʝʘʢʮʠʦʥʦ-ʘʢʪʠʚʥʳʝè ʦʨʛʘʥʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ, ʢʦʪʦʨʳʝ ʚʳʟʳʚʘʣʠ ʧʦʷʚʣʝʥʠʝ ʤʥʦʛʠʭ 
ʤʫʪʘʮʠʡ. ʀʩʧʳʪʘʥʥʳʝ ʠʤ ʤʫʪʘʛʝʥʳ ʦʥ ʥʘʟʳʚʘʣ ʩʫʧʝʨʤʫʪʘʛʝʥʘʤʠ [3].  

ʀ.ɸ. ʈʘʧʦʧʦʨʪ ʚʥʝʩ ʚʢʣʘʜ ʚ ʤʠʢʨʦʙʠʦʣʦʛʠʶ, ʤʝʜʠʮʠʥʫ, ʚʠʨʫʩʦʣʦʛʠʶ ʠ ʜʨʫʛʠʝ 
ʥʘʫʢʠ. ɺ ʤʦʥʦʛʨʘʬʠʠ ʆ.ɻ. ʉʪʨʦʝʚʦʡ [4] ʧʨʝʜʩʪʘʚʣʝʥ ʘʥʘʣʠʟ ʠʜʝʡ ʀ.ɸ. ʈʘʧʦʧʦʨʪʘ ʠ 
ʜʘʥʘ ʧʦʜʨʦʙʥʘʷ ʙʠʙʣʠʦʛʨʘʬʠʷ ʝʛʦ ʨʘʙʦʪ (330 ʥʘʟʚʘʥʠʡ). 

ɺ 60-ʝ ʛʦʜʳ ʧʨʦʰʣʦʛʦ ʚʝʢʘ ʉʠʜʦʨʦʚ ɹ.ʅ., ʉʦʢʦʣʦʚ ʅ.ʅ., ɸʥʜʨʝʝʚ ɺ.ʉ. [5ï7] 
ʠʩʩʣʝʜʦʚʘʣʠ ʤʝʭʘʥʠʟʤ ʜʝʡʩʪʚʠʷ ʵʪʠʣʝʥʠʤʠʥʘ ʥʘ ʧʨʦʨʦʩʪʢʘʭ Crepis capillaris. ʇʦʩʣʝ 
ʦʜʥʦʢʨʘʪʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʨʦʨʦʩʪʢʦʚ ʠ ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʠʭ ʚ ʨʘʩʪʚʦʨʝ ʮʠʪʦʩʪʘʪʠʢʘ 
ʢʦʣʭʠʮʠʥʘ ʚʦʟʥʠʢʘʣʠ ʥʦʚʳʝ, ʥʝ ʫʜʚʦʝʥʥʳʝ, ʧʝʨʝʩʪʨʦʡʢʠ ʭʨʦʤʦʩʦʤ ʚ ʨʷʜʫ 
ʧʦʩʣʝʜʫʶʱʠʭ ʧʦʢʦʣʝʥʠʡ ʢʣʝʪʦʢ (ʪ.ʝ. ʚ ʢʣʝʪʢʘʭ ʪʝʪʨʘʧʣʦʠʜʥʳʭ ʠ ʙʦʣʴʰʝʡ 
ʧʣʦʠʜʥʦʩʪʠ). ʕʪʠ ʘʚʪʦʨʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʨʠʯʠʥʦʡ ʧʦʷʚʣʝʥʠʷ ʥʦʚʳʭ ʧʝʨʝʩʪʨʦʝʢ 
ʭʨʦʤʦʩʦʤ ʙʳʣʦ ʩʦʭʨʘʥʝʥʠʝ ʤʫʪʘʛʝʥʘ, ʚʦʟʤʦʞʥʦ, ʚ ʚʠʜʝ ʩʦʝʜʠʥʝʥʠʷ ʩ ʙʝʣʢʘʤʠ 
ʮʠʪʦʧʣʘʟʤʳ, ʧʦʩʣʝ ʦʜʥʦʢʨʘʪʥʦʡ ʦʙʨʘʙʦʪʢʠ ʜʠʧʣʦʠʜʥʳʭ ʢʣʝʪʦʢ ʠ ʧʨʠ ʥʘʙʣʶʜʝʥʠʠ 
ʧʦʣʠʧʣʦʠʜʥʳʭ ʢʣʝʪʦʢ, ʢʦʪʦʨʳʝ ʥʝ ʧʦʜʚʝʨʛʘʣʠʩʴ ʜʝʣʝʥʠʶ ʙʣʘʛʦʜʘʨʷ ʢʦʣʭʠʮʠʥʫ. 
ʅʝʩʤʦʪʨʷ ʥʘ ʵʪʦ ʦʪʢʨʳʪʠʝ, ɼʫʙʠʥʠʥ ʅ.ʇ. [8] ʥʘʟʳʚʘʣ ʚʦʟʥʠʢʘʶʱʠʝ ʚ ʧʦʢʦʣʝʥʠʷʭ 
ʧʝʨʝʩʪʨʦʡʢʠ ʭʨʦʤʦʩʦʤ ʜʣʠʪʝʣʴʥʦ ʞʠʚʫʱʠʤʠ ʧʦʪʝʥʮʠʘʣʴʥʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ. 

ʄʳ ʠʩʩʣʝʜʦʚʘʣʠ ʤʫʪʘʛʝʥʥʳʡ ʵʬʬʝʢʪ ʩʣʦʞʥʦʛʦ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʝʜʠʥʝʥʠʷ 
ʬʦʩʬʝʤʠʜʘ (ʜʠʵʪʠʣʝʥʠʤʠʜ-2-ʘʤʠʜʦʧʠʨʠʤʠʜʠʣʬʦʩʬʦʨʥʦʡ ʢʠʩʣʦʪʳ), ʩʦʜʝʨʞʘʱʝʛʦ 
ʜʚʝ ʛʨʫʧʧʳ ʵʪʠʣʝʥʠʤʠʥʘ, ʩʦʝʜʠʥʝʥʥʳʝ ʩ ʬʦʩʬʦʨʦʤ, ʠ ʧʠʨʠʤʠʜʠʥʦʚʦʝ ʦʩʥʦʚʘʥʠʝ [9]. 
ʕʪʠʣʝʥʠʤʠʥ ʚʩʪʫʧʘʝʪ ʚ ʨʝʘʢʮʠʠ ʩʦ ʩʪʨʫʢʪʫʨʦʡ ʭʨʦʤʦʩʦʤ, ʚʳʟʳʚʘʝʪ ʠʭ ʨʘʟʨʳʚʳ, 
ʧʠʨʠʤʠʜʠʥʦʚʦʝ ʦʩʥʦʚʘʥʠʝ ʜʦʣʞʥʦ ʚʢʣʶʯʘʪʴʩʷ ʚ ʨʘʟʨʳʚ ʠ ʥʘʨʫʰʘʪʴ ʨʝʧʣʠʢʘʮʠʶ 
ʭʨʦʤʦʩʦʤ. 

ʄʫʪʘʛʝʥʥʳʡ ʵʬʬʝʢʪ ʬʦʩʬʝʤʠʜʘ ʙʳʣ ʧʦʢʘʟʘʥ ʥʘʤʠ ʥʘ ʮʠʪʦʛʝʥʝʪʠʯʝʩʢʦʤ 
ʫʨʦʚʥʝ: ʥʘ ʢʫʣʴʪʫʨʝ ʬʠʙʨʦʙʣʘʩʪʦʚ ʯʝʣʦʚʝʢʘ ʠ ʤʳʰʠ ʠ ʥʘ ʤʦʜʝʣʴʥʦʤ ʦʙʲʝʢʪʝ 
ʮʠʪʦʛʝʥʝʪʠʢʠ C. capillaris L. [10, 11]. ʌʦʩʬʝʤʠʜ ʚʳʟʳʚʘʣ ʧʝʨʝʩʪʨʦʡʢʠ ʭʨʦʤʦʩʦʤ ʠ 
ʧʦʜʘʚʣʷʣ ʤʠʪʦʪʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ. ɹʳʣʦ ʚʳʷʚʣʝʥʦ ʨʘʟʣʠʯʠʝ ʦʙʲʝʢʪʦʚ 
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ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʦʪʚʝʪ ʥʘ ʤʫʪʘʛʝʥ ʢʘʢ ʜʣʷ ʬʠʙʨʦʙʣʘʩʪʦʚ ʤʳʰʠ ʠ ʯʝʣʦʚʝʢʘ, ʪʘʢ ʠ ʧʨʠ 
ʩʨʘʚʥʝʥʠʠ ʩ C. capillaris. ɺʳʷʚʣʝʥʦ ʨʘʟʣʠʯʠʝ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʠ ʠʥʜʫʮʠʨʦʚʘʥʥʦʛʦ 
ʫʨʦʚʥʝʡ ʤʫʪʘʛʝʥʝʟʘ ʚ ʨʘʟʥʳʭ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʩʠʩʪʝʤʘʭ. ʇʨʠ ʦʜʥʠʭ ʠ ʪʝʭ ʞʝ 
ʢʦʥʮʝʥʪʨʘʮʠʷʭ ʤʫʪʘʛʝʥʘ 1 Ŀ 10ï3 ʠ 1 Ŀ 10ï4 M ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʥʘ ʬʠʙʨʦʙʣʘʩʪʳ 
ʤʳʰʠ ʠ ʯʝʣʦʚʝʢʘ, ʢʫʣʴʪʠʚʠʨʫʝʤʳʝ ʚ ʪʝʯʝʥʠʝ 72ï96 ʯʘʩʦʚ, ʯʠʩʣʦ ʧʝʨʝʩʪʨʦʝʢ ʯʝʨʝʟ 
ʩʫʪʢʠ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʜʦʩʪʠʛʘʣʦ ʤʘʢʩʠʤʫʤʘ 52% ʚ ʢʣʝʪʢʘʭ ʤʳʰʠ, 40% ʚ ʢʣʝʪʢʘʭ 
ʯʝʣʦʚʝʢʘ. ɺ ʢʦʥʪʨʦʣʝ ʩʨʝʜʥʠʡ ʫʨʦʚʝʥʴ ʧʝʨʝʩʪʨʦʝʢ ʙʳʣ 1,99% ʚ ʢʣʝʪʢʘʭ ʤʳʰʠ ʠ 
0,72% ʚ ʢʣʝʪʢʘʭ ʯʝʣʦʚʝʢʘ, ʪ.ʝ. ʥʘʙʣʶʜʘʣʘʩʴ ʢʦʨʨʝʣʷʮʠʷ ʩ ʝʩʪʝʩʪʚʝʥʥʦʡ 
ʤʫʪʘʙʠʣʴʥʦʩʪʴʶ ʛʝʥʦʤʘ ʦʙʲʝʢʪʘ. ʇʦʜʘʚʣʷʣʘʩʴ ʪʘʢʞʝ ʤʠʪʦʪʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ 
ʢʫʣʴʪʫʨ ï ʩʨʝʜʥʠʡ ʫʨʦʚʝʥʴ ʤʠʪʦʟʦʚ ʩʦʩʪʘʚʠʣ 54% ʦʪ ʢʦʥʪʨʦʣʷ.  

ʋ C. capillaris ʦʙʨʘʙʘʪʳʚʘʣʠ ʩʫʭʠʝ ʩʝʤʝʥʘ [11]. ʇʝʨʝʩʪʨʦʡʢʠ ʥʘʙʣʶʜʘʣʠ ʚ 
ʨʘʥʥʠʭ ʧʨʦʨʦʩʪʢʘʭ ʜʣʠʥʦʡ 1ï2 ʤʤ. ɺ ʨʘʙʦʪʝ ʩʪʨʝʤʠʣʠʩʴ ʢ ʥʘʠʙʦʣʴʰʝʡ 
ʩʠʥʭʨʦʥʥʦʩʪʠ ʨʝʟʫʣʴʪʘʪʘ. ʅʘʙʣʶʜʘʣʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦʝ ʧʦʜʘʚʣʝʥʠʝ 
ʤʠʪʦʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚ ʪʝʯʝʥʠʝ 12ï36 ʯʘʩʦʚ ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ ʩʝʤʷʥ ʠ ʚʳʩʦʢʠʡ 
ʧʨʦʮʝʥʪ ʧʝʨʝʩʪʨʦʝʢ ʭʨʦʤʦʩʦʤ ʚ ʤʝʪʘʬʘʟʘʭ ʧʨʠ ʢʦʥʮʝʥʪʨʘʮʠʷʭ ʤʫʪʘʛʝʥʘ 2 Ŀ 10ï3 M ʠ 
1 Ŀ 10ï2 ʄ. 

ʅ.ɸ. ɹʦʤʝ ʠ ʩʦʘʚʪ. [12] ʠʩʩʣʝʜʦʚʘʣʠ ʚʣʠʷʥʠʝ ʬʦʩʬʝʤʠʜʘ ʥʘ ʨʘʩʪʝʥʠʷ ʪʨʝʭ 
ʩʦʨʪʦʚ ʤʷʛʢʦʡ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʠʟ ʤʠʨʦʚʦʡ ʢʦʣʣʝʢʮʠʠ ɺʩʝʨʦʩʩʠʡʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ 
ʛʝʥʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ʨʘʩʪʝʥʠʡ ʠʤ. ʅ.ʀ. ɺʘʚʠʣʦʚʘ. ʌʦʩʬʝʤʠʜ ʚ ʠʩʩʣʝʜʫʝʤʳʭ 
ʢʦʥʮʝʥʪʨʘʮʠʷʭ (1 Ĭ 102 M ʠ 1 x 103 M) ʥʝ ʙʳʣ ʪʦʢʩʠʯʝʥ ʜʣʷ ʧʨʦʨʦʩʪʢʦʚ, ʥʝ 
ʧʨʝʧʷʪʩʪʚʦʚʘʣ ʧʝʨʝʟʠʤʦʚʢʝ ʠ ʨʘʟʚʠʪʠʶ ʨʘʩʪʝʥʠʡ ʚ ʧʨʠʨʦʜʥʳʭ ʫʩʣʦʚʠʷʭ. 
ʌʠʟʠʦʣʦʛʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʬʦʩʬʝʤʠʜʘ ʟʘʚʠʩʝʣ ʢʘʢ ʦʪ ʩʦʨʪʘ, ʪʘʢ ʠ ʦʪ ʩʪʘʜʠʠ ʨʘʟʚʠʪʠʷ 
ʨʘʩʪʝʥʠʡ, ʢʘʢ ʚ ʫʞʝ ʫʧʦʤʷʥʫʪʳʭ ʚʳʰʝ ʦʧʳʪʘʭ. ʅʘ ʜʚʫʭ ʩʦʨʪʘʭ ʠ ʛʠʙʨʠʜʥʦʡ ʬʦʨʤʝ 
ʦʪ ʠʭ ʩʢʨʝʱʠʚʘʥʠʷ ʤʷʛʢʦʡ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ ʧʦʣʫʯʝʥ ʠʩʭʦʜʥʳʡ ʤʘʪʝʨʠʘʣ ʜʣʷ 
ʩʝʣʝʢʮʠʠ [13]. 

ɺ ʧʝʯʘʪʠ ʩʝʡʯʘʩ ʥʘʭʦʜʠʪʩʷ ʥʘʰʘ ʩʦʚʤʝʩʪʥʘʷ ʩ ʢʦʣʣʝʢʪʠʚʦʤ ʊʶʤʝʥʩʢʦʛʦ 
ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʩʪʘʪʴʷ ʧʦ ʨʝʟʫʣʴʪʘʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 
ʬʦʩʬʝʤʠʜʘ ʥʘ ʜʚʫʭ ʦʙʲʝʢʪʘʭ ï ʥʘ ʷʨʦʚʦʡ ʧʰʝʥʠʮʝ T. aestivum L. ʩ ʮʝʣʴʶ ʧʦʣʫʯʝʥʠʷ 
ʩʝʣʝʢʮʠʦʥʥʦ-ʮʝʥʥʳʭ ʬʦʨʤ ʠ ʥʘ ʜʨʦʞʞʘʭ C. maltosa ʩ ʮʝʣʴʶ ʩʦʟʜʘʥʠʷ ʰʪʘʤʤʦʚ-
ʧʨʦʜʫʮʝʥʪʦʚ, ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʙʠʦʪʝʭʥʦʣʦʛʠʠ. 

ɺʧʝʨʚʳʝ ʬʦʩʬʝʤʠʜ ʙʳʣ ʩʠʥʪʝʟʠʨʦʚʘʥ ʚʦ ɺʩʝʩʦʶʟʥʦʤ ʭʠʤʠʢʦ-
ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʤ ʠʥʩʪʠʪʫʪʝ (ɺʅʀʍʌʀ) ʠ ʧʨʝʜʣʦʞʝʥ ʢʘʢ ʮʠʪʦʩʪʘʪʠʢ 
ʥʘʧʨʘʚʣʝʥʥʦʛʦ ʜʝʡʩʪʚʠʷ, ʧʦʜʘʚʣʷʶʱʠʡ ʜʝʣʝʥʠʝ ʦʧʫʭʦʣʝʚʳʭ ʢʣʝʪʦʢ [9]. ɺ ʥʘʩʪʦʷʱʝʝ 
ʚʨʝʤʷ ʤʝʜʠʮʠʥʘ ʪʘʢʞʝ ʨʝʢʦʤʝʥʜʫʝʪ ʬʦʩʬʝʤʠʜ ʚ ʢʘʯʝʩʪʚʝ ʩʠʣʴʥʦʜʝʡʩʪʚʫʶʱʝʛʦ 
ʧʨʦʪʠʚʦʦʧʫʭʦʣʝʚʦʛʦ ʧʨʝʧʘʨʘʪʘ ï ʧʨʦʪʠʚ ʦʩʪʨʳʭ ʠ ʭʨʦʥʠʯʝʩʢʠʭ ʣʝʡʢʦʟʦʚ, ʧʨʠ 
ʤʠʝʣʦʤʥʦʡ ʙʦʣʝʟʥʠ ʠ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʷʭ ʢʨʦʚʝʪʚʦʨʥʦʡ ʩʠʩʪʝʤʳ, 
ʩʚʷʟʘʥʥʳʭ ʩ ʭʨʦʤʦʩʦʤʥʳʤʠ ʘʥʦʤʘʣʠʷʤʠ [14]. ʆʜʥʘʢʦ ʚ 90-ʝ ʛʦʜʳ ʧʨʦʰʣʦʛʦ ʚʝʢʘ 
ʢʨʫʧʥʝʡʰʠʡ ʠʥʩʪʠʪʫʪ ï ɺʅʀʍʌʀ ʙʳʣ ʣʠʢʚʠʜʠʨʦʚʘʥ, ʠ ʩʠʥʪʝʟ ʧʨʝʧʘʨʘʪʘ 
ʧʨʝʢʨʘʱʸʥ. 

ʉ ʫʭʦʜʦʤ ʀ.ɸ. ʈʘʧʦʧʦʨʪʘ ʨʝʟʢʦ ʩʦʢʨʘʪʠʣʘʩʴ ʨʘʙʦʪʘ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʤʝʪʦʜʘ ʚ 
ʩʝʣʝʢʮʠʦʥʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʭ ʧʨʦʛʨʘʤʤʘʭ ʠ ʚʥʝʜʨʝʥʠʶ ʨʝʟʫʣʴʪʘʪʦʚ ʚ 
ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʫʶ ʧʨʘʢʪʠʢʫ. 

ʇʦ ʥʘʰʝʡ ʠʥʠʮʠʘʪʠʚʝ, ʚ 2013 ʠ 2014 ʛʦʜʘʭ ʙʳʣ ʩʠʥʪʝʟʠʨʦʚʘʥ ʬʦʩʬʝʤʠʜ ʚ 
ʃʘʙʦʨʘʪʦʨʠʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʘʥʘʣʠʟʘ ʩʪʨʦʝʥʠʷ ʚʝʱʝʩʪʚʘ ʥʘ 
ʍʠʤʠʯʝʩʢʦʤ ʬʘʢʫʣʴʪʝʪʝ ʄɻʋ ʠʤ. ʄ.ɺ. ʃʦʤʦʥʦʩʦʚʘ ʧʨʦʬʝʩʩʦʨʦʤ ɽʚʛʝʥʠʝʤ 
ɺʝʥʠʘʤʠʥʦʚʠʯʝʤ ɹʘʙʘʝʚʳʤ. ʕʪʦ ʝʜʠʥʩʪʚʝʥʥʘʷ ʣʘʙʦʨʘʪʦʨʠʷ ʚ ʈʦʩʩʠʠ (ʠ ʚ ʜʨʫʛʠʭ 
ʩʪʨʘʥʘʭ), ʢʦʪʦʨʘʷ ʩʠʥʪʝʟʠʨʫʝʪ ʧʨʝʧʘʨʘʪ. ʄʳ ʩʝʡʯʘʩ ʠʤʝʝʤ 2 ʛ ʬʦʩʬʝʤʠʜʘ ʠ ʤʦʞʝʤ 
ʧʨʝʜʦʩʪʘʚʠʪʴ ʩʝʣʝʢʮʠʦʥʝʨʘʤ ʜʦʟʳ ʧʦ 1,5 ʤʛ. ʂ ʩʦʞʘʣʝʥʠʶ, ʜʨʫʛʠʝ ʩʧʝʮʠʬʠʯʝʩʢʠʝ 
ʤʫʪʘʛʝʥʳ, ʜʝʡʩʪʚʠʝ ʢʦʪʦʨʳʭ ʙʳʣʦ ʠʟʫʯʝʥʦ ʀ.ɸ. ʈʘʧʦʧʦʨʪʦʤ, ʪʘʢʞʝ ʥʝ ʧʨʦʠʟʚʦʜʷʪʩʷ 
ʥʠ ʚ ʈʦʩʩʠʠ, ʥʠ ʛʜʝ ʙʳ ʪʦ ʥʠ ʙʳʣʦ. 
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ʉ. ɺ. ɺʘʩʴʢʽʚʩʴʢʘ 1, ʃ. ɺ. ʉʫʭʦʤʣʠʥ 2 
1ʋʢʨʘʾʥʩʴʢʠʡ ʽʥʩʪʠʪʫʪ ʝʢʩʧʝʨʪʠʟʠ ʩʦʨʪʽʚ ʨʦʩʣʠʥ, ʋʢʨʘʾʥʘ 
2ɯʥʩʪʠʪʫʪ ʩʘʜʽʚʥʠʮʪʚʘ ʅɸɸʅ, ʋʢʨʘʾʥʘ 
sad-institut@ukr.net; 

 
ʉʴʦʛʦʜʥʽ ʨʠʥʢʦʚʽ ʧʨʠʣʘʚʢʠ ʪʘ ʧʦʣʠʮʽ ʩʫʧʝʨʤʘʨʢʝʪʽʚ ʜʦʚʝʨʭʫ ʟʘʙʠʪʽ 

ʝʢʟʦʪʠʯʥʠʤʠ ʷʛʦʜʘʤʠ ʪʘ ʬʨʫʢʪʘʤʠ, ʷʢʽ ʧʨʠʚʝʟʝʥʽ, ʷʢ ʧʨʘʚʠʣʦ, ʟ ʜʘʣʝʢʠʭ ʧʽʚʜʝʥʥʠʭ 
ʢʨʘʾʥ. ʏʠ ʤʦʞʥʘ ʾʭ ʚʠʨʦʱʫʚʘʪʠ ʫ ʥʘʩ ʚ ʋʢʨʘʾʥʽ? ʅʝ ʪʽʣʴʢʠ ʤʦʞʥʘ, ʘʣʝ ʡ ʚʠʨʦʱʫʶʪʴ. 
ɿ ʙʘʛʘʪʴʦʭ, ʜʦʥʝʜʘʚʥʘ ʥʘʚʽʪʴ ʥʝʚʽʜʦʤʠʭ ʥʘʰʦʤʫ ʥʘʩʝʣʝʥʥʶ ʨʦʩʣʠʥ, ʫ ʥʘʫʢʦʚʦ-
ʜʦʩʣʽʜʥʠʭ ʫʩʪʘʥʦʚʘʭ ʚʝʜʝʪʴʩʷ ʩʝʣʝʢʮʽʷ, ʽ ʥʘʩʪʽʣʴʢʠ ʫʩʧʽʰʥʘ, ʱʦ ʩʦʨʪʠ ʪʘʢʠʭ ʢʫʣʴʪʫʨ 
ʟʘʥʝʩʝʥʽ ʜʦ ɼʝʨʞʘʚʥʦʛʦ ʨʝʻʩʪʨʫ ʩʦʨʪʽʚ ʨʦʩʣʠʥ, ʧʨʠʜʘʪʥʠʭ ʜʦ ʚʠʨʦʱʫʚʘʥʥʷ ʚ ʋʢʨʘʾʥʽ. 
ʈʦʟʛʣʷʥʝʤʦ ʥʘʡʧʦʧʫʣʷʨʥʽʰʽ ʽʟ ʥʠʭ ʩʝʨʝʜ ʥʘʰʠʭ ʩʘʜʽʚʥʠʢʽʚ. 

http://www.russian-chemistry.ru/medications/615
http://www.russian-chemistry.ru/medications/615
http://www.medicportal.ru/meddir/preparat1475.html
mailto:rudnik2015@ukr.net
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ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʴ ʻ ʦʟʥʘʡʦʤʣʝʥʥʷ ʰʠʨʦʢʦʛʦ ʟʘʛʘʣʫ ʯʠʪʘʯʽʚ ʟ ʝʢʟʦʪʠʯʥʠʤʠ 
ʧʣʦʜʦʚʦ-ʷʛʽʜʥʠʤʠ ʢʫʣʴʪʫʨʘʤʠ, ʷʢʽ ʚʠʨʦʱʫʶʪʴ ʘʙʦ ʤʦʞʥʘ ʚʠʨʦʱʫʚʘʪʠ ʚ ʋʢʨʘʾʥʽ, 
ʦʧʠʩ ʾʭ ʛʦʩʧʦʜʘʨʩʴʢʦ-ʮʽʥʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. 

ʋʥʘʙʽ ʩʧʨʘʚʞʥʽʡ (ʟʠʟʠʬʫʩ) ï Ziziphus jujube Mill . ʂʫʣʴʪʫʨʘ ʤʘʻ ʙʘʛʘʪʦ ʥʘʟʚ: 
ʢʠʪʘʡʩʴʢʠʡ ʬʽʥʽʢ, ʞʦʞʦʙʘ, ʶʶʙʘ. ɿʠʟʠʬʫʩ ï ʣʠʩʪʦʧʘʜʥʝ ʜʝʨʝʚʦ ʨʦʜʠʥʠ ʢʨʫʰʠʥʦʚʠʭ 
ï ʙʝʟ ʧʝʨʝʙʽʣʴʰʝʥʥʷ ʦʜʥʘ ʟ ʥʘʡʮʽʥʥʽʰʠʭ ʧʣʦʜʦʚʠʭ ʢʫʣʴʪʫʨ ʩʚʽʪʫ. ʋ ʜʠʢʦʤʫ ʚʠʛʣʷʜʽ 
ʨʦʩʪʝ ʚʽʜ ʂʠʪʘʶ ʜʦ ʢʨʘʾʥ ʉʭʽʜʥʦʛʦ ʉʝʨʝʜʟʝʤʥʦʤʦʨô̫ . ɺʠʨʦʱʫʶʪʴ ʚ ʙʘʛʘʪʴʦʭ ʢʨʘʾʥʘʭ 
ʻʚʨʦʧʝʡʩʴʢʦʛʦ ʪʘ ʘʟʽʘʪʩʴʢʦʛʦ ʩʫʙʪʨʦʧʽʯʥʦʛʦ ʧʦʷʩʘ, ʧʨʦʤʠʩʣʦʚʽ ʧʣʘʥʪʘʮʽʾ ï ʚ ʉʐɸ ʽ 
ʜʝʷʢʠʭ ʢʨʘʾʥʘʭ ɸʬʨʠʢʠ. 

ɿʘ ʣʽʪʝʨʘʪʫʨʥʠʤʠ ʜʞʝʨʝʣʘʤʠ, ʡʦʛʦ ʦʢʫʣʴʪʫʨʠʣʠ ʱʝ 4 ʪʠʩ. ʨʦʢʽʚ ʪʦʤʫ. ʅʘ 
ʩʴʦʛʦʜʥʽ ʥʘʣʽʯʫʶʪʴ ʙʣʠʟʴʢʦ 400 ʩʦʨʪʽʚ ʟʠʟʠʬʫʩʘ. ʋ ɼʝʨʞʘʚʥʦʤʫ ʨʝʻʩʪʨʽ ʩʦʨʪʽʚ 
ʨʦʩʣʠʥ ʋʢʨʘʾʥʠ ʧʦʢʠ ʱʦ 4 ʩʦʨʪʠ: ʂʦʢʪʝʙʝʣʴ, ʉʽʥʽʪ, ʎʫʢʝʨʢʦʚʠʡ, ʇʣʦʜʽʚʩʴʢʠʡ. ʎʽ 
ʩʦʨʪʠ ʚʽʪʯʠʟʥʷʥʦʾ ʩʝʣʝʢʮʽʾ, ʷʢʽ ʩʪʚʦʨʠʣʠ ʥʘʫʢʦʚʽ ʫʩʪʘʥʦʚʠ ʅɸɸʅ ʋʢʨʘʾʥʠ. 

ɿʠʟʠʬʫʩ ʣʶʙʠʪʴ ʩʦʥʮʝ ʽ ʪʝʧʣʦ, ʪʦʤʫ ʧʨʠʜʘʪʥʠʤʠ ʜʣʷ ʡʦʛʦ ʚʠʨʦʱʫʚʘʥʥʷ ʻ 
ʧʽʚʜʝʥʥʽ ʨʘʡʦʥʠ ʢʨʘʾʥʠ. ʋ ʧʽʚʥʽʯʥʠʭ ʧʣʦʜʦʥʦʩʠʪʴ ʛʽʨʰʝ, ʧʨʦʪʝ, ʩʪʚʦʨʠʚʰʠ ʮʠʤ 
ʨʦʩʣʠʥʘʤ ʚʽʜʧʦʚʽʜʥʽ ʫʤʦʚʠ ʜʣʷ ʨʦʩʪʫ ʽ ʨʦʟʚʠʪʢʫ, ʤʦʞʥʘ ʜʦʙʠʪʠʩʴ ʧʨʠʩʪʦʡʥʠʭ 
ʚʨʦʞʘʾʚ. ʂʫʣʴʪʫʨʘ ʥʘʙʫʚʘʻ ʚʩʝ ʰʠʨʰʦʛʦ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʚ ʋʢʨʘʾʥʽ ʯʝʨʝʟ ʣʽʢʘʨʩʴʢʽ 
ʚʣʘʩʪʠʚʦʩʪʽ. ʋʥʘʙʽ ʙʘʛʘʪʝ ʚʽʪʘʤʽʥʘʤʠ, ʤʽʢʨʦʝʣʝʤʝʥʪʘʤʠ ʪʘ ʽʥ. ɺʤʽʩʪ ʚʽʪʘʤʽʥʫ ʉ 
ʧʝʨʝʚʠʱʫʻ ʣʠʤʦʥ, ʚ ʡʦʤʫ ʧʨʠʩʫʪʥʽʡ ʢʘʨʦʪʠʥ, ʪʦʢʦʬʝʨʦʣ, ʪʽʘʤʽʥ ʽ ʨʠʙʦʬʣʘʚʽʥ, 
ʬʣʘʚʦʥʦʾʜʠ. 

ʏʦʨʥʠʮʷ ʟʚʠʯʘʡʥʘ (Vaccinium myrtillus L.), ʩʽʤ. ʙʨʫʩʥʠʯʥʽ ïVacciniaceae. 
ʈʦʩʣʠʥʫ ʥʘʟʠʚʘʶʪʴ ʢʦʨʦʣʝʚʦʶ ʣʽʩʫ, ʧʨʦʪʝ ʚʦʥʘ ʫʩʧʽʰʥʦ ʧʝʨʝʙʨʘʣʘʩʴ ʥʘ ʧʦʣʷ ʯʝʨʝʟ 
ʩʚʦʾ ʚʘʞʣʠʚʽ ʭʘʨʯʦʚʽ, ʤʝʜʦʥʦʩʥʽ, ʜʫʙʠʣʴʥʽ ʪʘ ʣʽʢʘʨʩʴʢʽ ʚʣʘʩʪʠʚʦʩʪʽ. ʏʦʨʥʠʮʷ ʮʝ 
ʣʠʩʪʦʧʘʜʥʠʡ ʛʽʣʣʷʩʪʠʡ ʯʘʛʘʨʥʠʢ ʟ ʜʦʚʛʠʤ, ʧʦʚʟʫʯʠʤ ʛʦʨʠʟʦʥʪʘʣʴʥʠʤ ʢʦʨʝʥʝʚʠʱʝʤ, 
ʱʦ ʩʠʣʴʥʦ ʛʽʣʢʫʻʪʴʩʷ. ʂʚʽʪʥʝ ʨʦʩʣʠʥʘ ʚ ʪʨʘʚʥʽ ï ʯʝʨʚʥʽ ʥʝʚʝʣʠʢʠʤʠ ʧʦʦʜʠʥʦʢʠʤʠ 
ʟʝʣʝʥʫʚʘʪʦ-ʨʦʞʝʚʠʤʠ ʢʚʽʪʢʘʤʠ. ʇʣʽʜ ï ʩʠʟʦ-ʯʦʨʥʘ ʷʛʦʜʘ ʢʫʣʷʩʪʦʾ ʬʦʨʤʠ, ʨʦʟʤʽʨʦʤ 
5ï8 ʤʤ. ɼʦʟʨʽʚʘʶʪʴ ʧʣʦʜʠ ʚ ʣʠʧʥʽ. 

ʅʝʜʘʚʥʦ ʨʦʩʣʠʥʫ ʚʚʝʣʠ ʚ ʢʫʣʴʪʫʨʫ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʽ ʚ ʋʢʨʘʾʥʽ. ʉʝʣʝʢʮʽʡʥʫ ʨʦʙʦʪʫ 
ʟ ʥʝʶ ʚʝʜʝ ʊʆɺ "ɼʦʣʠʥʘ-ɸʛʨʦ", ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʘ ʦʙʣ. ɺ ɼʝʨʞʘʚʥʦʤʫ ʨʝʻʩʪʨʽ 
ʟʥʘʭʦʜʠʪʴʩʷ ʪʨʠ ʩʦʨʪʠ: ɽʣʣʽʦʪ ɼ2, ɹʣʶʢʨʦʧ ɼʦʣ, ɼʶʢ 120. 

ʏʦʨʥʠʮʷ ï ʧʨʝʢʨʘʩʥʠʡ ʤʝʜʦʥʦʩ. ɹʜʞʦʣʠ ʤʦʞʫʪʴ ʟʽʙʨʘʪʠ ʜʦ 2,5ʢʛ ʤʝʜʫ ʥʘ ʩʽʤôʁ  
ʚ ʜʝʥʴ. ʄʝʜ ʟ ʢʚʽʪʦʢ ʯʦʨʥʠʮʽ ʩʚʽʪʣʦ-ʯʝʨʚʦʥʫʚʘʪʦʛʦ ʚʽʜʪʽʥʢʫ, ʥʽʞʥʠʡ, ʘʨʦʤʘʪʥʠʡ ʽ 
ʩʤʘʯʥʠʡ. 

ɼʦ ʨʦʩʣʠʥ, ʷʢʽ ʦʢʫʣʴʪʫʨʠʣʠ ʚʽʜʥʦʩʥʦ ʥʝʜʘʚʥʦ ʚʽʜʥʦʩʠʪʴʩʷ ʽ ʣʦʭʠʥʘ 

ʚʠʩʦʢʦʨʦʩʣʘ ï Vaccinium corymbosum L. ɺʩʴʦʛʦ ʚ ʨʝʻʩʪʨʽ ʪʨʠ ʩʦʨʪʠ: ɸʚʨʦʨʘ, 
ʃʽʙʝʨʪʽ, ɼʨʘʧʝʨ. ɺʣʘʩʥʠʢʦʤ ʩʦʨʪʽʚ ʻ ʢʦʤʧʘʥʽʷ ɹʦʘʨʜ ʦʬ ʊʨʘʩʪʽʟ ʆʧʝʨʝʡʪʽʥʛ ʄʽʯʽʛʘʥ 
ʉʪʝʡʪ ʖʥʽʚʝʨʩʠʪʽ (ʉʐɸ). 

ʃʦʭʠʥʫ ʚʠʩʦʢʦʨʦʩʣʫ ʚʠʨʦʱʫʶʪʴ ʷʢ ʥʘ ʧʨʠʩʘʜʠʙʥʠʭ ʜʽʣʷʥʢʘʭ, ʪʘʢ ʽ ʥʘ 
ʧʨʦʤʠʩʣʦʚʠʭ ʧʣʘʥʪʘʮʽʷʭ ʉʐɸ, ɿʘʭʽʜʥʽʡ ɭʚʨʦʧʽ, ɸʚʩʪʨʘʣʽʾ ʪʘ ʅʦʚʦʾ ɿʝʣʘʥʜʽʾ ʟʘʨʘʜʠ 
ʪʝʤʥʦ-ʩʠʥʽʭ ʧʣʦʜʽʚ, ʷʢʽ ʾʩʪʽʚʥʽ ʷʢ ʚ ʩʚʽʞʦʤʫ, ʪʘʢ ʽ ʚ ʧʝʨʝʨʦʙʣʝʥʦʤʫ ʚʠʛʣʷʜʽ. 
ʋʨʦʞʘʡʥʽʩʪʴ ʥʘ ʙʘʪʴʢʽʚʱʠʥʽ ʨʦʩʣʠʥʠ, ʚ ʇʽʚʥʽʯʥʽʡ ɸʤʝʨʠʮʽ, ʜʦʩʷʛʘʻ 10ʢʛ ʟ ʢʫʱʘ. ɺ 
ʋʢʨʘʾʥʽ ʮʽʻʶ ʢʫʣʴʪʫʨʦʶ ʙʽʣʴʰʝ ʮʽʢʘʚʣʷʪʴʩʷ ʜʘʯʥʠʢʠ ʽ ʮʝ ʥʝ ʟʦʚʩʽʤ ʧʨʘʚʠʣʴʥʦ, 
ʦʩʢʽʣʴʢʠ ʾʾ ʷʛʦʜʘ ʦʩʪʘʥʥʽʤʠ ʨʦʢʘʤʠ ʚ ʉʢʘʥʜʠʥʘʚʽʾ ʩʪʨʽʤʢʦ ʚʠʪʽʩʥʷʻ ʜʠʢʫ ʯʦʨʥʠʮʶ ʟ 
ʨʠʥʢʫ ʯʝʨʝʟ ʩʚʦʾ ʦʩʦʙʣʠʚʽ ʮʽʣʶʱʽ ʚʣʘʩʪʠʚʦʩʪʽ. 

ʗʛʦʜʠ ʚʦʣʦʜʽʶʪʴ ʚʠʩʦʢʠʤʠ ʘʥʪʠʦʢʩʠʜʘʥʪʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ. ʋ ʣʽʢʫʚʘʣʴʥʠʭ 
ʮʽʣʷʭ ʾʭ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʦ ʤʽʩʮʝʚʝ ʥʘʩʝʣʝʥʥʷ ʱʝ ʚ ʜʦʢʦʣʫʤʙʦʚʫ ʝʧʦʭʫ. 

ʍʝʥʦʤʝʣʝʩ ʷʧʦʥʩʴʢʘ (Chaenomeles japonica (Thunb.) Lindl.). ʂʫʣʴʪʫʨʘ ʚʽʜʦʤʘ 
ʱʝ ʧʽʜ ʥʘʟʚʦʶ ʘʡʚʘ ʷʧʦʥʩʴʢʘ. ɼʦ ʥʝʜʘʚʥʴʦʛʦ ʯʘʩʫ ʾʾ ʨʦʩʣʠʥʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʷʢ 
ʜʝʢʦʨʘʪʠʚʥʽ ʢʫʱʦʚʽ ʟ ʢʨʘʩʠʚʠʤʠ ʯʝʨʚʦʥʠʤʠ ʢʚʽʪʢʘʤʠ. ʍʝʥʦʤʝʣʝʩ ʚʚʘʞʘʻʪʴʩʷ ʥʝ 
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ʪʨʘʜʠʮʽʡʥʦʶ ʢʫʣʴʪʫʨʦʶ ʜʣʷ ʋʢʨʘʾʥʠ, ʧʨʦʪʝ ʥʝʶ ʮʽʢʘʚʠʪʴʩʷ ʙʘʛʘʪʦ ʩʘʜʽʚʥʠʢʽʚ ʽ ʮʝ ʥʝ 
ʜʠʚʥʦ. 

ɿʘ ʙʽʦʣʦʛʽʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʘʡʚʘ ʷʧʦʥʩʴʢʘ ʧʝʨʝʚʝʨʰʫʻ ʙʽʣʴʰʽʩʪʴ 
ʮʠʪʨʫʩʦʚʠʭ. ɰʾ ʨʦʩʣʠʥʠ ʥʝ ʚʠʤʦʛʣʠʚʽ ʜʦ ʟʦʚʥʽʰʥʽʭ ʧʦʛʦʜʥʠʭ ʯʠʥʥʠʢʽʚ. ɺʚʝʜʝʥʥʷ 
ʘʡʚʠ ʷʧʦʥʩʴʢʦʾ ʚ ʢʫʣʴʪʫʨʫ ʻ ʚʠʟʥʘʯʘʣʴʥʠʤ ʯʠʥʥʠʢʦʤ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʥʦʚʠʭ, ʜʦʙʨʝ 
ʘʜʘʧʪʦʚʘʥʠʭ ʫ ʧʝʚʥʠʭ ʫʤʦʚʘʭ ʬʦʨʤ. 

ʋʩʧʽʰʥʦʶ ʩʝʣʝʢʮʽʻʶ ʢʫʣʴʪʫʨʠ ʟʘʡʤʘʶʪʴʩʷ ʥʘʫʢʦʚʮʽ ʅʘʮʽʦʥʘʣʴʥʦʛʦ 
ʙʦʪʘʥʽʯʥʦʛʦ ʩʘʜʫ ʽʤ. ʄ.ʄ. ɻʨʠʰʢʘ ʅɸʅʋ. ʋʩʧʽʰʥʝ ʚʠʧʨʦʙʫʚʘʥʥʷ ʧʨʦʡʰʣʠ ʽ 
ʟʘʥʝʩʝʥʽ ʜʦ ɼʝʨʞʘʚʥʦʛʦ ʨʝʻʩʪʨʫ ʩʦʨʪʽʚ ʨʦʩʣʠʥ 4 ʩʦʨʪʠ: ɺʽʪʘʤʽʥʥʠʡ, ʇʦʤʘʨʘʥʯʝʚʠʡ, 
ʂʘʨʘʚʘʻʚʩʴʢʠʡ, ʎʠʪʨʠʥʦʚʠʡ. 

ʇʣʦʜʠ ʭʝʥʦʤʝʣʝʩ ʱʽʣʴʥʽ, ʣʠʤʦʥʥʦ-ʞʦʚʪʦʛʦ ʟʘʙʘʨʚʣʝʥʥʷ, ʟʘ ʬʦʨʤʦʶ ʥʘʛʘʜʫʶʪʴ 
ʛʨʫhʫ ʘʙʦ ʷʙʣʫʢʦ, ʟʘʚʜʦʚʞʢʠ 5,5 ʩʤ. ɼʦʟʨʽʚʘʶʪʴ ʚʦʥʠ ʚ ʢʽʥʮʽ ʩʝʨʧʥʷ ʘʙʦ ʚ ʩʝʨʝʜʠʥʽ 
ʚʝʨʝʩʥʷ. ʄʘʩʘ ʢʨʫʧʥʦʧʣʽʜʥʠʭ ʩʷʛʘʻ ʜʦ 60 ʛ. ʄô̫ ʢʦʪʴ ʧʣʦʜʽʚ (ʪʦʚʱʠʥʦʶ ʚʽʜ 10 ʜʦ 
15ʤʤ) ʱʽʣʴʥʘ ʟ ʚʝʣʠʢʠʤ ʚʤʽʩʪʦʤ ʢʘʤʝʥʠʩʪʠʭ ʢʣʽʪʠʥ, ʥʘ ʩʤʘʢ ʢʠʩʣʘ, ʪʝʨʧʢʘ, 
ʘʨʦʤʘʪʠʯʥʘ. ʋ ʩʚʽʞʦʤʫ ʚʠʛʣʷʜʽ ʥʝ ʾʩʪʽʚʥʘ ʘʙʦ ʤʘʣʦ ʾʩʪʽʚʥʘ. ʊʦʤʫ ʾʭ ʧʣʦʜʠ ʚ 
ʦʩʥʦʚʥʦʤʫ ʧʨʠʤʽʥʷʶʪʴ ʜʣʷ ʧʝʨʝʨʦʙʢʠ. 

ʅʝʢʪʘʨʠʥ (Prunus persica (L.) Batsch var. nucipersica (Suckow) Schneid.) ɼʣʷ 
ʋʢʨʘʾʥʠ ʥʦʚʘ ʢʫʣʴʪʫʨʘ, ʧʨʦʪʝ ʢʦʨʠʩʪʫʻʪʴʩʷ ʧʦʧʠʪʦʤ, ʦʩʦʙʣʠʚʦ ʚ ʩʘʜʘʭ ʦʛʦʨʦʜʥʠʢʽʚ. 
ʈʦʩʪʫʪʴ ʥʝʢʪʘʨʠʥʠ ʥʦʚʠʭ ʩʦʨʪʽʚ ʫ ʩʘʜʘʭ ʄʠʢʦʣʘʾʚʩʴʢʦʾ, ʍʝʨʩʦʥʩʴʢʦʾ ʪʘ 
ɿʘʢʘʨʧʘʪʩʴʢʦʾ ʦʙʣ. ʅʝʢʪʘʨʠʥʠ ʩʭʦʞʽ ʥʘ ʧʣʦʜʠ ʚʝʣʠʢʦʧʣʽʜʥʦʾ ʩʣʠʚʠ, ʟʽ ʰʢʽʨʢʦʶ ʚʽʜ 
ʪʝʤʥʦ-ʯʝʨʚʦʥʦʛʦ ʜʦ ʞʦʚʪʦʛʦ ʢʦʣʴʦʨʫ. ʇʣʦʜʠ ʨʘʥʥʽʭ ʩʦʨʪʽʚ ʥʝ ʥʘʜʪʦ ʚʝʣʠʢʽ, ʘ 
ʚʝʣʠʢʦʧʣʽʜʥʽ ï ʧʦʯʠʥʘʶʪʴ ʜʦʟʨʽʚʘʪʠ ʚ ʪʨʝʪʽʡ ʜʝʢʘʜʽ ʩʝʨʧʥʷ. ʄô̫ ʢʦʪʴ ʥʝʢʪʘʨʠʥʘ 
ʤô̫ ʩʠʩʪʘ, ʢʠʩʣʦ-ʩʦʣʦʜʢʘ, ʢʽʩʪʦʯʢʘ ʣʝʛʢʦ ʚʽʜʜʽʣʷʻʪʴʩʷ. ɺʦʥʠ ʪʨʘʥʩʧʦʨʪʘʙʝʣʴʥʽ ʽ ʜʦʚʛʦ 
ʟʙʝʨʽʛʘʶʪʴʩʷ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʧʝʨʩʠʢʘ ʥʝ ʚʠʢʣʠʢʘʶʪʴ ʘʣʝʨʛʽʾ. 

ʗʢ ʘʤʘʪʦʨʠ, ʪʘʢ ʽ ʚʠʨʦʙʥʠʢʠ ʤʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʚʠʨʦʱʫʚʘʪʠ ʮʽ ʯʫʜʦ-ʬʨʫʢʪʠ, 
ʦʩʢʽʣʴʢʠ ʥʘʫʢʦʚʽ ʩʝʣʝʢʮʽʡʥʽ ʫʩʪʘʥʦʚʠ ʟʘʙʝʟʧʝʯʠʣʠ ʾʭ ʩʦʨʪʘʤʠ. ɺ ʈʝʻʩʪʨʽ 6 ʩʦʨʪʽʚ 
ʥʝʢʪʘʨʠʥʫ ʽ ʚʩʽ ʚʦʥʠ ʚʽʪʯʠʟʥʷʥʦʾ ʩʝʣʝʢʮʽʾ: ʂʽʧʘʨʛ, ʄʘʨʝʤʽ, ʉʪʘʨʛʦ, ʂʨʠʤʯʘʥʽʥ, 
ʈʫʙʽʥʦʚʠʡ 8, ʈʫʙʽʥʦʚʠʡ 9.  

ɸʢʪʠʥʽʜʽʷ (Actinidia Lindl.). ʈʽʜ ɸʢʪʠʥʽʜʽʷ ʥʘʣʝʞʠʪʴ ʜʦ ʦʜʥʦʡʤʝʥʥʦʛʦ 
ʩʽʤʝʡʩʪʚʘ ʽ ʦʙô̒ ʜʥʫʻ 36 ʚʠʜʽʚ. ʋ ʧʣʦʜʽʚʥʠʮʪʚʽ ʚ ʦʩʥʦʚʥʦʤʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 5 ʚʠʜʽʚ 
ʘʢʪʠʥʽʜʽʾ: ɸ. ʢʦʣʦʤʠʢʪʘ, ɸ. ʛʦʩʪʨʦʟʫʙʯʘʩʪʘ (ʘʨʛʫʪʘ), ɸ. ʧʦʣʽʛʘʤʥʘ, ɸ. ʢʠʪʘʡʩʴʢʘ ʽ ɸ. 
ʧʫʨʧʫʨʦʚʘ. ɿʘʚʜʷʢʠ ʩʪʨʦʢʘʪʦʛʦ ʟʘʙʘʨʚʣʝʥʥʷ ʣʠʩʪʢʽʚ ʟ 19 ʩʪ. ʾʾ ʨʦʟʤʥʦʞʫʶʪʴ ʷʢ 
ʜʝʢʦʨʘʪʠʚʥʫ ʨʦʩʣʠʥʫ. ʅʝʜʘʚʥʦ ʘʢʪʠʥʽʜʽʶ ʧʦʯʘʣʠ ʚʠʨʦʱʫʚʘʪʠ ʚ ʢʨʘʾʥʘʭ ɭʚʨʦʧʠ ʽ ʚ 
ʋʢʨʘʾʥʽ ï ʷʢ ʷʛʽʜʥʫ ʢʫʣʴʪʫʨʫ. 

ɿ ʫʩʽʻʾ ʛʨʫʧʠ ʤʘʣʦʧʦʰʠʨʝʥʠʭ ʧʣʦʜʦʚʠʭ ʢʫʣʴʪʫʨ ʘʢʪʠʥʽʜʽʷ, ʚʽʜʦʤʘ ʱʝ ʷʢ ʢʽʚʽ, 
ʥʘʡʙʽʣʴʰ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʘ ʚ ʘʛʨʘʨʥʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽ. ʇʨʦ ʮʝ ʩʚʽʜʯʠʪʴ ʜʦʩʠʪʴ 
ʫʩʧʽʰʥʘ ʷʢ ʚʽʪʯʠʟʥʷʥʘ ʪʘʢ ʽ ʽʥʦʟʝʤʥʘ ʩʝʣʝʢʮʽʷ. ɼʦ ʈʝʻʩʪʨʫ ʩʦʨʪʽʚ ʟʘʥʝʩʝʥʦ 14 ʩʦʨʪʽʚ, 
ʱʦ ʜʣʷ ʤʘʣʦʧʦʰʠʨʝʥʠʭ ʮʝ ʜʦʩʠʪʴ ʟʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ: ɸʤʘʥʜʘ ʃʽ, ɼʞʦʥ ʂʘʨ (ʉʐɸ), 
ɿʘʛʘʜʢʦʚʘ, ʂʠʾʚʩʴʢʘ ʢʨʫʧʥʦʧʣʽʜʥʘ, ʂʘʨʘʚʘʾʚʩʴʢʘ ʫʨʦʞʘʡʥʘ, ʂʠʾʚʩʴʢʘ ʛʽʙʨʠʜʥʘ, ʅʘʜʽʷ, 
ʆʨʠʛʽʥʘʣʴʥʘ, ʇʫʨʧʫʨʥʘ ʩʘʜʦʚʘ, ʇʝʨʣʠʥʘ ʩʘʜʫ, ʈʫʙʽʥʦʚʘ, ʈʽʤʘ, ʉʝʥʪʷʙʨʩʴʢʘ, ʌʽʛʫʨʥʘ 
(ʅɹʉ ʽʤ. ʄ. ʄ. ɻʨʠʰʢʘ ʅɸʅʋ). 

ɸʢʪʠʥʽʜʽʷ ʚʨʦʞʘʡʥʘ, ʩʤʘʯʥʘ, ʚʽʜʥʦʩʥʦ ʧʨʦʩʪʘ ʚ ʜʦʛʣʷʜʽ. ʅʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ 
ʾʾ ʙʽʦʣʦʛʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ. ʎʝ ʯʫʜʦʚʘ ʣʽʢʘʨʩʴʢʘ, ʜʝʢʦʨʘʪʠʚʥʘ ʽ ʧʣʦʜʦʚʘ ʨʦʩʣʠʥʘ. 
ɼʦʩʪʦʾʥʩʪʚʘ ʘʢʪʠʥʽʜʽʾ ʥʝ ʪʽʣʴʢʠ ʚ ʧʣʦʜʘʭ, ʘ ʡ ʫ ʚʠʩʦʢʽʡ ʜʝʢʦʨʘʪʠʚʥʦʩʪʽ ʩʘʤʦʾ 
ʨʦʩʣʠʥʠ. ɺʩʽ ʚʠʜʠ ʘʢʪʠʥʽʜʽʡ ʯʫʜʦʚʦ ʧʽʜʭʦʜʷʪʴ ʜʣʷ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʦʟʝʣʝʥʝʥʥʷ. ʇʘʛʦʥʠ 
ʨʦʩʣʠʥʠ ʯʝʨʚʦʥʫʚʘʪʽ ʘʙʦ ʪʝʤʥʦ-ʢʦʨʠʯʥʝʚʽ ʟ ʦʚʘʣʴʥʠʤʠ ʣʠʩʪʢʘʤʠ ʟʝʣʝʥʦʛʦ ʘʙʦ 
ʯʝʨʚʦʥʦ-ʙʨʦʥʟʦʚʦʛʦ ʟʘʙʘʨʚʣʝʥʥʷ. ʂʚʽʪʢʠ ʦʜʥʦʩʪʘʪʝʚʽ, ʟʽʙʨʘʥʽ ʧʦ 2ï3 ʚ ʩʫʮʚʽʪʪʽ. ʎʚʽʪʝ 
ʘʢʪʠʥʽʜʽʷ ʥʘ ʧʦʯʘʪʢʫ ʯʝʨʚʥʷ. ʗʛʦʜʠ ʚʝʣʠʢʽ, ʟ ʩʝʨʝʜʥʴʦʶ ʤʘʩʦʶ 13ï18 ʛ, ʷʡʮʝʧʦʜʽʙʥʽ, 
ʧʦʜʦʚʞʝʥʦ-ʢʦʥʽʯʥʽ ʘʙʦ ʤʘʡʞʝ ʦʢʨʫʛʣʽ, ʪʨʦʭʠ ʩʧʣʶʩʥʫʪʽ ʟ ʙʦʢʽʚ, ʟʝʣʝʥʽ, ʟ ʧʫʨʧʫʨʥʠʤ 
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ʨʫʤô̫ ʥʮʝʤ. ʇʣʦʜʠ ʜʦʟʨʽʚʘʶʪʴ ʧʦʩʪʫʧʦʚʦ ʟʘʣʝʞʥʦ ʚʽʜ ʩʦʨʪʫ ʚ ʩʝʨʧʥʽ ï ʚʝʨʝʩʥʽ. ɺʦʥʠ 
ʙʘʛʘʪʽ ʥʘ ʚʽʪʘʤʽʥ ʉ. ɰʭ ʤʦʞʥʘ ʚʞʠʚʘʪʠ ʷʢ ʚ ʩʚʽʞʦʤʫ ʚʠʛʣʷʜʽ, ʪʘʢ ʽ ʧʝʨʝʨʦʙʣʝʥʽ. ʅʘ 
ʞʘʣʴ, ʜʦʟʨʽʣʽ ʷʛʦʜʠ ʟʘʥʘʜʪʦ ʥʽʞʥʽ ʽ ʰʚʠʜʢʦ ʦʧʘʜʘʶʪʴ, ʪʦʤʫ ʾʭ ʟʙʠʨʘʶʪʴ ʥʝʟʨʽʣʠʤʠ ʽ 
ʟʙʝʨʽʛʘʶʪʴ ʫ ʩʫʰʝʥʦʤʫ ʚʠʛʣʷʜʽ. ɿʚʽʜʩʠ ʽ ʤʽʩʮʝʚʽ ʥʘʟʚʠ ʨʦʩʣʠʥʠ ï ʢʠʰʤʠʰ, ʢʠʰʤʠʰ 
ʙʨʘʪ ʪʘ ʽʥ. 

ʅʘʫʢʦʚʘ ʚʽʪʯʠʟʥʷʥʘ ʩʝʣʝʢʮʽʷ ʥʝ ʩʪʦʾʪʴ ʥʘ ʤʽʩʮʽ. ʇʨʦ ʮʝ ʩʚʽʜʯʘʪʴ ʽ ʥʦʚʽ ʛʽʙʨʠʜʠ 
ʚʠʜʽʚ ʮʽʻʾ ʢʫʣʴʪʫʨʠ: ʘʢʪʠʥʽʜʽʷ ʧʫʨʧʫʨʦʚʘ ʭ ʘʢʪʠʥʽʜʽʷ ʛʦʩʪʨʘ (Actinidia purpurea 

Rehd. x Actinidia arguta Planch.), 3 ʩʦʨʪʠ ʷʢʠʭ ʟʘʭʠʱʝʥʽ ʧʘʪʝʥʪʦʤ: ɼʦʥ ɾʫʘʥ, 
ʃʘʩʫʥʢʘ, ʇʦʤʘʨʘʥʯʝʚʘ (ʅɹʉ ʽʤ. ʄ. ʄ. ɻʨʠʰʢʘ ʅɸʅʋ. ʊʝʭʥʦʣʦʛʽʷ ʚʠʨʦʱʫʚʘʥʥʷ ʮʠʭ 
ʛʽʙʨʠʜʽʚ ʪʘʢʘ ʞ ʷʢ ʽ ʩʦʨʪʽʚ. 

ɺʩʝ ʙʽʣʴʰʝ ʨʦʩʣʠʥ, ʷʢʽ ʜʦʥʝʜʘʚʥʘ ʨʦʩʣʠ ʪʽʣʴʢʠ ʚ ʧʨʠʨʦʜʽ, ʣʶʜʠʥʘ ʧʦʯʘʣʘ 
ʦʢʫʣʴʪʫʨʶʚʘʪʠ ʽ ʧʝʨʝʥʦʩʠʪʠ ʜʦ ʩʝʙʝ ʚ ʩʘʜ ʘʙʦ ʛʦʨʦʜ. ʇʨʦ ʦʜʥʫ ʽʟ ʪʘʢʠʭ ʨʦʩʣʠʥ ʧʽʜʝ 
ʤʦʚʘ.  

ɾʠʤʦʣʦʩʪʴ ʙʣʘʢʠʪʥʘ (Lonicera caerulea L.). ɺ XX ʩʪ. ʟʨʽʩ ʽʥʪʝʨʝʩ ʜʦ 
ʞʠʤʦʣʦʩʪʽ ʷʢ ʜʦ ʧʣʦʜʦʚʦʾ ʢʫʣʴʪʫʨʠ. ɺʽʜʽʙʨʘʥʦ ʬʦʨʤʠ ʟ ʜʠʚʥʦ ʩʤʘʯʥʠʤʠ ʧʣʦʜʘʤʠ. 
ʅʘʨʘʟʽ ʮʝʡ ʯʘʛʘʨʥʠʢ ʧʦʧʫʣʷʨʥʠʡ ʷʢ ʫ ʥʘʰʽʡ ʢʨʘʾʥʽ, ʪʘʢ ʽ ʟʘ ʢʦʨʜʦʥʦʤ. ʋ ɿʘʭʽʜʥʽʡ 
ɭʚʨʦʧʽ ʟʘʢʣʘʜʝʥʽ ʥʝʚʝʣʠʢʽ ʧʨʦʤʠʩʣʦʚʽ ʧʣʘʥʪʘʮʽʾ ʞʠʤʦʣʦʩʪʽ. ɿʘʟʚʠʯʘʡ ʾʾ ʥʘʟʠʚʘʶʪʴ 
ʞʠʤʦʣʦʩʪʶ ʾʩʪʽʚʥʦʶ, ʘʣʝ ʥʘʩʧʨʘʚʜʽ ʢʫʣʴʪʠʚʫʶʪʴʩʷ ʨʽʟʥʽ ʚʠʜʠ ʞʠʤʦʣʦʩʪʽ ʙʣʘʢʠʪʥʦʾ, 
ʚ ʪʦʤʫ ʯʠʩʣʽ ʽ ʯʠʩʣʝʥʥʽ ʛʽʙʨʠʜʠ. 

ɺ ʋʢʨʘʾʥʽ ʮʝ ʥʦʚʘ ʝʢʟʦʪʠʯʥʘ ʨʦʩʣʠʥʘ ʟ ʪʘʡʛʦʚʠʭ ʣʽʩʽʚ ʉʠʙʽʨʫ. ɰʾ ʧʣʦʜʠ ʧʨʠʻʤʥʽ 
ʥʘ ʩʤʘʢ. ʈʦʩʣʠʥʘ ʧʨʠʚʝʨʪʘʻ ʫʚʘʛʫ ʩʚʦʻʶ ʥʝʟʚʠʯʥʽʩʪʶ. ɺʦʥʘ ʨʘʥʦ ʚʩʪʫʧʘʻ ʫ ʬʘʟʫ 
ʧʣʦʜʦʥʦʰʝʥʥʷ. ɾʠʤʦʣʦʩʪʴ ʥʝ ʙʦʾʪʴʩʷ ʨʘʥʥʽʭ ʟʘʤʦʨʦʟʢʽʚ, ʪʦʤʫ ʮʷ ʨʦʩʣʠʥʘ, ʷʢ ʥʦʚʘ ʽ 
ʧʝʨʩʧʝʢʪʠʚʥʘ ʷʛʽʜʥʘ, ʤʘʻ ʚʩʽ ʰʘʥʩʠ ʟʘʡʥʷʪʠ ʛʽʜʥʝ ʤʽʩʮʝ ʚ ʩʘʜʫ ʢʦʞʥʦʛʦ ʩʘʜʽʚʥʠʢʘ ï 
ʘʤʘʪʦʨʘ ʽ ʧʨʦʬʝʩʽʦʥʘʣʘ. 

ɾʠʤʦʣʦʩʪʴ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʷʢ ʭʘʨʯʦʚʫ ʽ ʣʽʢʘʨʩʴʢʫ ʨʦʩʣʠʥʫ ʟ ʥʘʡʙʽʣʴʰ ʨʘʥʥʽʤ 
ʪʝʨʤʽʥʦʤ ʜʦʟʨʽʚʘʥʥʷ ʧʣʦʜʽʚ ï ʫ ʪʨʘʚʥʽ ï ʯʝʨʚʥʽ, ʥʘ 7ï10 ʜʽʙ ʨʘʥʽʰʝ ʩʫʥʠʮʽ. ʇʣʦʜʠ 
ʞʠʤʦʣʦʩʪʽ ʚ ʨʘʡʦʥʘʭ ʾʾ ʧʦʰʠʨʝʥʥʷ, ʟʘʚʞʜʠ ʮʽʥʫʚʘʣʠʩʷ ʷʢ ʯʫʜʦʚʠʡ ʭʘʨʯʦʚʠʡ ʧʨʦʜʫʢʪ, 
ʟʘʛʦʪʦʚʣʷʶʯʠ ʚ ʟʥʘʯʥʽʡ ʢʽʣʴʢʦʩʪʽ. ɺʦʥʠ ʧʨʠʻʤʥʦʛʦ ʢʠʩʣʦ-ʩʦʣʦʜʢʦʛʦ ʩʤʘʢʫ, ʱʦ 
ʥʘʛʘʜʫʻ ʣʦʭʠʥʫ. ɰʭ ʩʧʦʞʠʚʘʶʪʴ ʩʚʽʞʠʤʠ, ʫ ʩʦʢʘʭ, ʫ ʧʨʦʜʫʢʪʘʭ ʧʝʨʝʨʦʙʢʠ. ʈʦʩʣʠʥʠ ʻ 
ʭʦʨʦʰʠʤʠ ʤʝʜʦʥʦʩʘʤʠ.  

ɺ ʋʢʨʘʾʥʽ ʞʠʤʦʣʦʩʪʴ ʙʣʘʢʠʪʥʘ ʧʨʠʚʝʨʪʘʻ ʫʚʘʛʫ ʷʢ ʥʦʚʘ ʧʝʨʩʧʝʢʪʠʚʥʘ ʷʛʽʜʥʘ 
ʢʫʣʴʪʫʨʘ. ʍʦʯʘ ʩʦʨʪʦʚʝ ʨʽʟʥʦʤʘʥʽʪʪʷ ʞʠʤʦʣʦʩʪʽ ʥʝʚʝʣʠʢʝ (ɹʦʛʜʘʥʘ, ʌʽʘʣʢʘ, ɸʣʽʩʽʷ, 
ʉʧʦʢʫʩʘ ï ʂʨʘʩʥʦʢʫʪʩʴʢʠʡ ʅɼʎʉ ɯʥʩʪʠʪʫʪʫ ʩʘʜʽʚʥʠʮʪʚʘ ʅɸɸʅ; ʏʘʡʢʘ ï ɯʥʩʪʠʪʫʪ 
ʧʦʤʦʣʦʛʽʾ ʽʤ. ʃ.ʇ. ʉʠʤʠʨʝʥʢʘ ʅɸɸʅ), ʧʨʦʪʝ ʩʝʣʝʢʮʽʡʥʽ ʨʦʙʦʪʠ ʚʝʜʫʪʴʩʷ ʜʫʞʝ 
ʘʢʪʠʚʥʦ.  

ɻʨʘʥʘʪʥʠʢ ʟʚʠʯʘʡʥʠʡ (Punica granatum L.). ʉʫʯʘʩʥʘ ʛʝʦʛʨʘʬʽʷ ʢʫʣʴʪʫʨʠ 
ʛʨʘʥʘʪʘ ʦʭʦʧʣʶʻ ʤʘʡʞʝ ʚʩʽ ʨʘʡʦʥʠ ʩʫʙʪʨʦʧʽʯʥʦʾ ʟʦʥʠ, ʘ ʥʝʨʽʜʢʦ ʧʨʦʥʠʢʘʻ ʽ ʚ ʢʨʘʾʥʠ 
ʪʨʦʧʽʯʥʦʛʦ ʧʦʷʩʫ ʟʝʤʥʦʾ ʢʫʣʽ. ʎʝ ʜʦʚʛʦʣʽʪʥʻ ʜʝʨʝʚʦ, ʧʨʦʪʝ ʜʦ 50ï60 ʨʦʢʽʚ 
ʚʨʦʞʘʡʥʽʩʪʴ ʟʥʠʞʫʻʪʴʩʷ ʽ ʩʪʘʨʽ ʧʦʩʘʜʢʠ ʟʘʤʽʥʶʶʪʴ ʤʦʣʦʜʠʤʠ. 

ʉʝʣʝʢʮʽʻʶ ʮʽʻʾ ʢʫʣʴʪʫʨʠ ʟʘʡʤʘʻʪʴʩʷ ʚ ʦʩʥʦʚʥʦʤʫ ʅʽʢʽʪʩʴʢʠʡ ʙʦʪʘʥʽʯʥʠʡ ʩʘʜ. 
ʁʦʛʦ ʩʦʨʪʠ: ʅʽʢʽʪʩʴʢʠʡ ʨʘʥʥʽʡ ʪʘ ʅʶʪʽʥʩʴʢʠʡ ʟʘʥʝʩʝʥʽ ʜʦ ʈʝʻʩʪʨʫ ʩʦʨʪʽʚ ʋʢʨʘʾʥʠ. 
ʇʨʦʤʠʩʣʦʚʦʛʦ ʚʠʨʦʱʫʚʘʥʥʷ ʚ ʋʢʨʘʾʥʽ ʧʦʢʠ ʱʦ ʥʝ ʤʘʻ, ʧʨʦʪʝ ʧʨʠʚʘʪʥʽ ʩʘʜʽʚʥʠʢʠ 
ʽʥʪʨʦʜʫʢʫʶʪʴ ʾʾ ʚ ʩʘʜʘʭ.  

ʄʽʞʚʠʜʦʚʠʤʠ ʩʭʨʝʱʫʚʘʥʥʷʤʠ ʚ ʋʢʨʘʾʥʽ, ʷʢ ʽ ʚ ʩʚʽʪʽ, ʟʘʡʤʘʶʪʴʩʷ ʫʞʝ ʜʦʩʠʪʴ 
ʜʘʚʥʦ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʩʧʦʞʠʚʘʯʽ ʦʪʨʠʤʫʶʪʴ ʩʤʘʯʥʽ ʪʘ ʢʦʨʠʩʥʽ ʧʣʦʜʠ ʪʘ ʷʛʦʜʠ, ʷʢʽ ʥʝ 
ʪʽʣʴʢʠ ʾʤ ʩʤʘʢʫʶʪʴ, ʘ ʡ ʟʘʙʝʟʧʝʯʫʶʪʴ ʦʨʛʘʥʽʟʤ ʩʙʘʣʘʥʩʦʚʘʥʠʤ ʥʘʙʦʨʦʤ 
ʤʽʢʨʦʝʣʝʤʝʥʪʽʚ.  

ʋ ʈʝʻʩʪʨʽ ʩʦʨʪʽʚ ʋʢʨʘʾʥʠ ʟʥʘʭʦʜʷʪʴʩʷ ʩʦʨʪ ʚʠʰʥʝʚʦ-ʯʝʨʝʰʥʝʚʦʛʦ ʛʽʙʨʠʜʫ 

(Prunus avium L. ʭ Prunus cerasus L.) ɸʬʨʦʜʽʪʘ ʪʘ ʩʦʨʪ ʛʽʙʨʠʜʫ ʤʠʛʜʘʣʶ ʟ 
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ʧʝʨʩʠʢʦʤ ʟʚʠʯʘʡʥʠʤ (Prunus persica (L.) Batsch. x Prunus dulcis (Mill.) D.A. 
Webb) ï ɻʌ 677 ʩʝʣʝʢʮʽʾ ʅʽʢʽʪʩʴʢʦʛʦ ʙʦʪʘʥʽʯʥʦʛʦ ʩʘʜʫ. ʉʦʨʪʘʤʠ ʮʽʢʘʚʣʷʪʴʩʷ ʥʝ 
ʪʽʣʴʢʠ ʘʤʘʪʦʨʠ, ʘ ʡ ʚʠʨʦʙʥʠʯʥʠʢʠ, ʦʩʢʽʣʴʢʠ ʨʽʟʥʦʚʠʜʦʚʽ ʧʦʻʜʥʘʥʥʷ ʤʘʶʪʴ ʽ 
ʛʦʩʧʦʜʘʨʯʫ ʧʨʠʚʘʙʣʠʚʽʩʪʴ. ʊʘʢʽ ʛʽʙʨʠʜʠ ʻ ʩʪʽʡʢʠʤʠ ʜʦ ʘʙʽʦ- ʪʘ ʙʽʦʪʠʯʥʠʭ ʯʠʥʥʠʢʽʚ 
ʚʠʨʦʱʫʚʘʥʥʷ. ɰʭ ʧʣʦʜʠ ʧʦʻʜʥʫʶʪʴ ʚ ʩʦʙʽ ʥʘʡʢʨʘʱʽ ʽ ʥʘʡʮʽʥʥʽʰʽ ʚʣʘʩʪʠʚʦʩʪʽ ʪʘ ʷʢʦʩʪʽ 
ʜʚʦʭ ʽ ʙʽʣʴʰʝ ʚʠʜʽʚ. ɸ ʣʶʜʠʥʘ ʟʘʚʞʜʠ ʙʘʞʘʣʘ ʱʦʩʴ ʥʦʚʦʛʦ ʽ ʮʽʢʘʚʦʛʦ.  

ʆʞʠʥʘ ʟʚʠʯʘʡʥʘ (Rubus subgenus Eubatus sect. Moriferi & Ursini). ɺ ʋʢʨʘʾʥʽ 
ʩʠʩʪʝʤʘʪʠʢʠ ʥʘʨʘʭʦʚʫʶʪʴ 13 ʚʠʜʽʚ ʦʞʠʥʠ ʽ ʯʠʤʘʣʦ ʾʾ ʨʽʟʥʦʚʠʜʥʦʩʪʝʡ ʪʘ ʛʽʙʨʠʜʥʠʭ 
ʬʦʨʤ. ʎʝ ʪʽ, ʱʦ ʨʦʩʪʫʪʴ ʚ ʧʨʠʨʦʜʽ. ʇʨʦʪʝ ʣʶʜʠʥʽ ʚʣʘʩʪʠʚʦ ʦʢʫʣʴʪʫʨʶʚʘʪʠ ʨʦʩʣʠʥʠ. 
ʊʘʢ ʫ ʩʘʜʘʭ ʟô̫ ʚʠʣʘʩʷ ʦʞʠʥʘ ʩʠʟʘ ï ʙʘʛʘʪʦʨʽʯʥʘ ʥʘʧʽʚʢʫʱʦʚʘ ʨʦʩʣʠʥʘ, ʟ ʦʜʥʦʨʽʯʥʠʤʠ 
ʜʫʛʦʧʦʜʽʙʥʦ ʚʠʛʥʫʪʠʤʠ ʛʽʣʢʘʤʠ, ʚʢʨʠʪʠʤʠ ʜʨʽʙʥʠʤʠ ʢʦʣʶʯʢʘʤʠ. ɺʠʨʦʱʫʚʘʪʠ ʾʾ 
ʤʦʞʥʘ ʧʦʚʩʶʜʥʦ. ɺʦʥʘ ʥʝ ʚʠʙʘʛʣʠʚʘ ʜʦ ʫʤʦʚ ʚʠʨʦʱʫʚʘʥʥʷ. ɿʙʠʨʘʶʪʴ ʩʪʠʛʣʽ ʧʣʦʜʠ. 

ʇʣʽʜ ʫ ʦʞʠʥʠ ï ʩʢʣʘʜʥʘ ʢʽʩʪʷʥʢʘ, ʯʦʨʥʦʛʦ, ʧʫʨʧʫʨʥʦʛʦ, ʯʝʨʚʦʥʦʛʦ ʡ ʞʦʚʪʦʛʦ 
ʟʘʙʘʨʚʣʝʥʥʷ. ʗʛʦʜʠ ʦʞʠʥʠ ʤʽʩʪʷʪʴ ʙʝʟʣʽʯ ʚʽʪʘʤʽʥʽʚ ʽ ʟʘ ʙʽʦʭʽʤʽʯʥʠʤ ʩʢʣʘʜʦʤ ʙʣʠʟʴʢʽ 
ʜʦ ʤʘʣʠʥʠ, ʚʽʜʨʽʟʥʷʶʯʠʩʴ ʚʽʜ ʥʝʾ ʜʚʽʯʽ ʤʝʥʰʦʶ ʢʠʩʣʦʪʥʽʩʪʶ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʤʘʣʠʥʠ, 
ʷʛʦʜʠ ʦʞʠʥʠ ʟʨʠʚʘʶʪʴʩʷ ʨʘʟʦʤ ʽʟ ʢʚʽʪʢʦʣʦʞʝʤ, ʪʦʤʫ ʤʝʥʰʝ ʤʥʫʪʴʩʷ ʧʨʠ ʟʙʠʨʘʥʥʽ ʪʘ 
ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʽ ʚʨʦʞʘʶ, ʽ ʟʘʚʜʷʢʠ ʮʴʦʤʫ ʜʦʚʛʦ ʟʙʝʨʽʛʘʶʪʴʩʷ ʧʨʠ ʥʫʣʴʦʚʽʡ 
ʪʝʤʧʝʨʘʪʫʨʽ. 

ʅʋɹʽʇ ʋʢʨʘʾʥʠ ʩʪʚʦʨʠʚ ʽ ʟʘʨʝʻʩʪʨʫʚʘʚ ʜʚʘ ʩʦʨʪʠ: ʅʘʩʦʣʦʜʘ ʪʘ ʉʘʜʦʚʝ ʯʫʜʦ. 
ʍʫʨʤʘ ʩʭʽʜʥʘ Diospyros kaki  L . ʈʩʣʠʥʠ ʨʦʜʠʥʠ ɽʙʝʥʦʚʽ. ʍʘʨʘʢʪʝʨʥʠʡ ʜʣʷ 

ʪʨʦʧʽʢʽʚ, ʣʠʰʝ ʢʽʣʴʢʘ ʚʠʜʽʚ ʧʦʭʦʜʷʪʴ ʟ ʧʦʤʽʨʥʦʛʦ ʧʦʷʩʫ. ʈʽʜ ʥʘʣʽʯʫʻ ʙʣʠʟʴʢʦ 400ï500 
ʚʠʜʽʚ ʣʠʩʪʦʧʘʜʥʠʭ ʘʙʦ ʚʽʯʥʦʟʝʣʝʥʠʭ ʜʝʨʝʚ ʽ ʢʫʱʽʚ ʪʝʧʣʦʣʶʙʠʚʠʭ ʨʦʩʣʠʥ ʽ ʪʦʤʫ 
ʰʠʨʦʢʦ ʧʦʰʠʨʝʥʠʡ ʫ ʙʘʛʘʪʴʦʭ ʢʨʘʾʥʘʭ ɭʚʨʘʟʽʾ, ɸʤʝʨʠʢʠ, ʚ ɸʚʩʪʨʘʣʽʾ ʽ ʥʘʚʽʪʴ ʥʘ 
ʧʽʚʜʥʽ ʋʢʨʘʾʥʽ. ɼʦ ʥʘʡʚʽʜʦʤʽʰʠʭ ʫ ʥʘʰʠʭ ʢʨʘʷʭ ʚʽʜʥʦʩʷʪʴ ʪʝʨʧʢʫ ʢʘʚʢʘʟʴʢʫ, 
ʥʝʪʝʨʧʢʫ ʷʧʦʥʩʴʢʫ ʽ ʩʦʣʦʜʢʫ ʰʦʢʦʣʘʜʥʫ, ʚʽʜʦʤʫ ʷʢ ʢʦʨʦʣʴʦʢ. ʇʦ ʬʦʨʤʽ ʥʘʛʘʜʫʶʪʴ 
ʷʙʣʫʥʶ, ʘ ʾʾ ʦʨʘʥʞʝʚʽ ʘʙʦ ʯʝʨʚʦʥʽ ʧʣʦʜʠ ʟʜʘʣʝʢʘ ʥʘʛʘʜʫʶʪʴ ʘʧʝʣʴʩʠʥʠ. 

ʍʫʨʤʘ ï ʚʝʣʠʢʘ ʩʦʣʦʜʢʘ ʷʛʦʜʘ ʟ ʩʦʢʦʚʠʪʦʶ ʩʝʨʮʝʚʠʥʦʶ ʽ ʰʢʽʨʢʦʶ ʦʨʘʥʞʝʚʦʛʦ, 
ʯʝʨʚʦʥʦʛʦ ʘʙʦ ʞʦʚʪʦʛʦ ʢʦʣʴʦʨʫ, ʤʘʩʦʶ ʚʽʜ 100ï500ʛ. ʇʣʦʜʠ ʧʦʜʽʣʷʶʪʴ ʥʘ ʜʚʽ 
ʢʘʪʝʛʦʨʽʾ: ʚô̫ ʞʫʯʽ ʥʘ ʩʤʘʢ (ʟʘ ʜʦʟʨʽʚʘʥʥʷ ʮʷ ʚʣʘʩʪʠʚʽʩʪʴ ʧʣʦʜʫ ʟʥʠʢʘʻ) ʽ ʥʝ ʚô̫ ʞʫʯʽ. 
ʅʝʟʨʽʣʠʡ ʧʣʽʜ ʛʽʨʢʠʡ ʯʝʨʝʟ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʜʫʙʠʣʴʥʠʭ ʨʝʯʦʚʠʥ. ʗʧʦʥʮʽ ʥʘʟʠʚʘʶʪʴ 
ʧʣʽʜ ʭʫʨʤʠ çʧʣʦʜʦʤ ʽʟ ʧʣʦʜʽʚè. 

ʉʝʣʝʢʮʽʦʥʝʨʠ ʥʘʨʘʟʽ ʧʨʘʮʶʶʪʴ ʥʘʜ ʩʪʚʦʨʝʥʥʷʤ ʭʦʣʦʜʦʩʪʽʡʢʠʭ ʬʦʨʤ, ʧʨʦʪʝ ʽ 
ʥʘʷʚʥʽ ʩʦʨʪʠ ʭʫʨʤʠ ʤʦʞʥʘ ʚʠʨʦʱʫʚʘʪʠ ʫ ʧʦʤʽʨʥʽʰʠʭ ʨʘʡʦʥʘʭ ʢʨʘʾʥʠ. ɼʣʷ ʮʴʦʛʦ 
ʥʝʙʭʽʜʥʦ ʟʘʩʪʦʩʫʚʘʪʠ ʚʽʜʧʦʚʽʜʥʫ ʪʝʭʥʦʣʦʛʽʶ ʚʠʨʦʱʫʚʘʥʥʷ. 

ɺʧʝʨʰʝ ʩʦʨʪʠ ʭʫʨʤʠ ʩʭʽʜʥʦʾ ʟʘʷʚʣʝʥʽ ʜʦ ʜʝʨʞʘʚʥʦʾ ʨʝʻʩʪʨʘʮʽʾ ʧʨʘʚ ʫ 2005 ʨ. ɿ 
ʪʦʛʦ ʯʘʩʫ ʜʦ ʈʝʻʩʪʨʫ ʩʦʨʪʽʚ ʟʘʥʝʩʝʥʦ 12 ʥʦʚʠʭ, ʷʢʽ ʻ ʧʣʘʩʪʠʯʥʠʤʠ ʜʣʷ ʫʤʦʚ 
ʚʠʨʦʱʫʚʘʥʥʷ ʚ ʋʢʨʘʾʥʽ. ɺʩʽ ʩʦʨʪʠ ʟʘʭʠʱʝʥʽ ʧʘʪʝʥʪʦʤ. ɺʽʪʯʠʟʥʷʥʠʤʠ ʩʝʣʝʢʮʽʦʥʝʨʘʤʠ 
ʩʪʚʦʨʝʥʽ ʩʦʨʪʠ: ɻʦʨʘ ʈʦʜʞʝʨʩ, ɻʦʨʘ ʈʦʤʘʥ ʂʦʰ, ɻʦʨʘ ɻʦʚʝʨʣʘ, ʅʦʚʽʥʢʘ ï ʚʣʘʩʥʠʢ 
ɼʇɼɻ "ʅʦʚʦʢʘʭʦʚʩʴʢʝ"; ʩʦʨʪʠ ʅʽʢʽʪʩʴʢʦʛʦ ʙʦʪʘʥʽʯʥʦʛʦ ʩʘʜʫ: ɿʦʣʦʪʠʩʪʘ, ɿʽʨʦʯʢʘ, 
ʄʨʽʷ, ʅʽʢʽʪʩʴʢʘ ʙʦʨʜʦʚʘ, ʇʽʚʜʝʥʥʘ ʢʨʘʩʫʥʷ, ʈʦʩʽʷʥʢʘ, ʉʫʚʝʥʽʨ ʦʩʝʥʽ, ʋʢʨʘʾʥʢʘ. 

ʇʽʜʩʫʤʦʚʫʶʯʠ ʚʠʢʣʘʜʝʥʝ ʥʝʦʙʭʽʜʥʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʘʚʪʦʨʠ ʟʫʧʠʥʠʣʠʩʴ ʣʠʰʝ ʥʘ 
ʨʦʩʣʠʥʘʭ, ʷʢʽ ʜʦʥʝʜʘʚʥʘ ʚʚʘʞʘʣʠʩʷ ʝʢʟʦʪʠʯʥʠʤʠ ʜʣʷ ʚʠʨʦʱʫʚʘʥʥʷ ʚ ʫʤʦʚʘʭ ʋʢʨʘʾʥʠ, 
ʩʦʨʪʠ ʷʢʠʭ ʟʘʥʝʩʝʥʽ ʜʦ ɼʝʨʞʘʚʥʦʛʦ ʨʝʻʩʪʨʫ ʩʦʨʪʽʚ ʨʦʩʣʠʥ, ʧʨʠʜʘʪʥʠʭ ʜʣʷ ʧʦʰʠʨʝʥʥʷ 
ʚ ʋʢʨʘʾʥʽ. ʇʨʦʪʝ, ʧʣʦʜʦʚʦ-ʷʛʽʜʥʠʭ ʢʫʣʴʪʫʨ, ʚʠʨʦʱʫʚʘʥʥʷ ʷʢʠʭ ʚʝʜʝʪʴʩʷ ʫʩʧʽʰʥʦ ʚ 
ʧʨʠʚʘʪʥʠʭ ʩʘʜʘʭ, ʻ ʥʘʙʘʛʘʪʦ ʙʽʣʴʰʝ. ʅʘʨʦʜʥʘ ʩʝʣʝʢʮʽʷ ʜʘʚʥʦ ʚʞʝ ʧʝʨʝʪʚʦʨʠʣʘ ʜʘʣʝʢʝ 
ʡ ʙʘʞʘʥʝ ʟʘ ʜʽʡʩʥʝ ʽ ʚʪʽʣʠʣʘ ʤʨʽʾ ʩʘʜʽʚʥʠʢʽʚ ʫ ʨʝʘʣʴʥʽʩʪʴ. ʊʦʤʫ ʚ ʩʘʜʘʭ ʘʤʘʪʦʨʽʚ 
ʤʦʞʥʘ ʧʦʙʘʯʠʪʠ ʡ ʩʢʫʰʪʫʚʘʪʠ ʟʦʚʩʽʤ ʫʞʝ ʝʢʟʦʪʠʯʥʽ ʨʦʩʣʠʥʠ. ʆʪʞʝ, ʚʩʝ ʤʦʞʣʠʚʝ, 
ʷʢʱʦ ʙʘʞʘʪʠ ʽ ʱʦʩʴ ʜʣʷ ʮʴʦʛʦ ʨʦʙʠʪʠ. 

 

http://uk.wikipedia.org/wiki/%D0%A0%D0%BE%D0%B4%D0%B8%D0%BD%D0%B0_(%D0%B1%D1%96%D0%BE%D0%BB%D0%BE%D0%B3%D1%96%D1%8F)
http://uk.wikipedia.org/w/index.php?title=%D0%95%D0%B1%D0%B5%D0%BD%D0%BE%D0%B2%D1%96&action=edit&redlink=1
http://uk.wikipedia.org/wiki/%D0%A2%D1%80%D0%BE%D0%BF%D1%96%D0%BA%D0%B8
http://uk.wikipedia.org/wiki/%D0%9F%D0%BE%D0%BC%D1%96%D1%80%D0%BD%D0%B8%D0%B9_%D0%BF%D0%BE%D1%8F%D1%81
http://uk.wikipedia.org/wiki/%D0%92%D0%B8%D0%B4_(%D0%B1%D1%96%D0%BE%D0%BB%D0%BE%D0%B3%D1%96%D1%8F)
http://uk.wikipedia.org/wiki/%D0%92%D1%96%D1%87%D0%BD%D0%BE%D0%B7%D0%B5%D0%BB%D0%B5%D0%BD%D1%96_%D1%80%D0%BE%D1%81%D0%BB%D0%B8%D0%BD%D0%B8
http://uk.wikipedia.org/wiki/%D0%94%D0%B5%D1%80%D0%B5%D0%B2%D0%BE
http://uk.wikipedia.org/wiki/%D0%9A%D1%83%D1%89
http://uk.wikipedia.org/wiki/%D0%AF%D0%B1%D0%BB%D1%83%D0%BD%D1%8F
http://uk.wikipedia.org/wiki/%D0%90%D0%BF%D0%B5%D0%BB%D1%8C%D1%81%D0%B8%D0%BD
http://uk.wikipedia.org/wiki/%D0%94%D1%83%D0%B1%D0%B8%D0%BB%D1%8C%D0%BD%D1%96_%D1%80%D0%B5%D1%87%D0%BE%D0%B2%D0%B8%D0%BD%D0%B8
http://uk.wikipedia.org/wiki/%D0%AF%D0%BF%D0%BE%D0%BD%D1%96%D1%8F
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2ɺʩʝʫʢʨʘʾʥʩʴʢʠʡ ʥʘʫʢʦʚʠʡ ʽʥʩʪʠʪʫʪ ʩʝʣʝʢʮʽʾ, ʋʢʨʘʾʥʘ 
3ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʽʦʨʝʩʫʨʩʽʚ ʽ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ 
 
ɺ ʜʘʥʠʡ ʯʘʩ, ʦʜʥʽʻʶ ʽʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʟʘʜʘʯ ʩʝʣʝʢʮʽʾ ʻ ʩʢʦʨʦʯʝʥʥʷ ʩʪʨʦʢʽʚ 

ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʩʦʨʪʽʚ ʽ ʛʽʙʨʠʜʽʚ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ. ʅʘʡʙʽʣʴʰ 
ʝʬʝʢʪʠʚʥʠʤ ʰʣʷʭʦʤ ʧʨʠʩʢʦʨʝʥʦʛʦ ʩʪʚʦʨʝʥʥʷ ʛʦʤʦʟʠʛʦʪʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʜʣʷ ʩʝʣʝʢʮʽʾ ʻ 
ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʽʚ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʛʘʧʣʦʾʜʽʾ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʦʜʝʨʞʫʚʘʪʠ 
ʢʦʥʩʪʘʥʪʥʽ ʛʦʤʦʟʠʛʦʪʥʽ ʣʽʥʽʾ ʥʘ ʦʩʥʦʚʽ F1 ï F2 ʛʽʙʨʠʜʥʠʭ ʧʦʢʦʣʽʥʴ, ʟʘ ʨʘʭʫʥʦʢ ʯʦʛʦ 
ʥʘ 3 ï 5 ʨʦʢʽʚ ʩʢʦʨʦʯʫʻʪʴʩʷ ʪʨʠʚʘʣʽʩʪʴ ʩʝʣʝʢʮʽʡʥʦʛʦ ʧʨʦʮʝʩʫ, ʪʘʢʦʞ ʟʤʝʥʰʫʻʪʴʩʷ 
ʡʦʛʦ ʪʨʫʜʦʤʽʩʪʢʽʩʪʴ ʽ ʧʽʜʚʠʱʫʻʪʴʩʷ ʥʘʜʽʡʥʽʩʪʴ ʦʮʽʥʢʠ ʤʘʪʝʨʽʘʣʫ [1]. ɼʣʷ ʤʫʪʘʛʝʥʝʟʫ 
ʪʘʢʦʞ ʟʨʫʯʥʽʰʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʛʘʧʣʦʾʜʠ. ʋ ʜʠʧʣʦʾʜʥʠʭ ʨʦʩʣʠʥʘʭ ʤʫʪʘʮʽʾ ʨʽʜʢʦ 
ʟʘʯʽʧʘʶʪʴ ʦʙʠʜʚʘ ʘʣʝʣʴʥʠʭ ʛʝʥʠ ʚ ʛʦʤʦʣʦʛʽʯʥʠʭ ʭʨʦʤʦʩʦʤʘʭ. ʆʩʢʽʣʴʢʠ ʤʫʪʘʮʽʾ 
ʯʘʩʪʽʰʝ ʨʝʮʝʩʠʚʥʽ, ʥʽʞ ʜʦʤʽʥʘʥʪʥʽ, ʾʭ ʜʦʩʠʪʴ ʩʢʣʘʜʥʦ ʚʠʷʚʠʪʠ. ʋ ʛʘʧʣʦʾʜʥʠʭ ʞʝ 
ʨʦʩʣʠʥʘʭ, ʷʢʽ ʤʽʩʪʷʪʴ ʪʽʣʴʢʠ ʦʜʥʫ ʟ ʢʦʞʥʦʾ ʧʘʨʠ ʛʦʤʦʣʦʛʽʯʥʠʭ ʭʨʦʤʦʩʦʤ, ʤʫʪʘʮʽʾ 
ʚʠʷʚʣʷʶʪʴʩʷ ʥʝʛʘʡʥʦ [2]. ʉʝʣʝʢʮʽʷ ʥʘ ʛʘʧʣʦʾʜʥʦʤʫ ʨʽʚʥʽ ʜʦʟʚʦʣʷʻ ʚʝʩʪʠ ʧʨʷʤʠʡ 
ʚʽʜʙʽʨ ʥʝ ʪʽʣʴʢʠ ʜʦʤʽʥʘʥʪʥʠʭ, ʘʣʝ ʽ ʨʝʮʝʩʠʚʥʠʭ ʦʟʥʘʢ [3].  

ʅʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʤ ʤʝʪʦʜʦʤ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʛʘʧʣʦʾʜʠʟʘʮʽʾ ʻ ʢʫʣʴʪʫʨʘ 
ʧʠʣ̫ʢʽʚ ʘʙʦ ʘʥʜʨʦʛʝʥʝʟ in vitro, ʟ ʧʦʯʘʪʢʫ 70-ʭ ʩʪʘʻ ʤʝʪʦʜʠʯʥʠʤ ʧʽʜʭʦʜʦʤ, ʱʦ 
ʽʥʪʝʥʩʠʚʥʦ ʨʦʟʨʦʙʣʷʻʪʴʩʷ ʟ ʤʝʪʦʶ ʩʪʚʦʨʝʥʥʷ ʙʽʦʪʝʭʥʦʣʦʛʽʾ ʤʘʩʦʚʦʛʦ ʦʜʝʨʞʘʥʥʷ 
ʛʘʧʣʦʾʜʽʚ ʟ ʧʦʧʫʣʷʮʽʡ ʩʦʨʪʽʚ ʽ ʛʽʙʨʠʜʽʚ [4].  

ʄʝʪʦʜ ʢʫʣʴʪʫʨʠ ʧʠʣʷʢʽʚ ʧʦʣʷʛʘʻ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʷʚʠʱʘ ʘʥʜʨʦʛʝʥʝʟ in vitro ï 
ʧʨʦʮʝʩʫ ʫʪʚʦʨʝʥʥʷ ʛʘʧʣʦʾʜʥʦʾ ʨʦʩʣʠʥʠ (ʩʧʦʨʦʬʽʪʫ) ʽʟ ʤʽʢʨʦʩʧʦʨʠ ʪʘ ʢʣʽʪʠʥ 
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ʧʠʣʢʦʚʦʛʦ ʟʝʨʥʘ ï ʛʘʤʝʪʦʬʽʪʫ ʫ ʚʠʱʠʭ ʨʦʩʣʠʥ ʽ ʟʘʧʨʦʧʦʥʦʚʘʥʠʡ ɻʫʭʘ ʽ ʄʘʭʝʰʚʘʨʽ 
(Guha, Maheshvari) ʫ 1964 ʨʦʮʽ. ʎʝ ʫʥʽʢʘʣʴʥʝ ʷʚʠʱʝ ʧʦʚô̫ ʟʘʥʝ ʟ ʧʝʨʝʢʣʶʯʝʥʥʷʤ 
ʛʝʥʝʪʠʯʥʦʾ ʧʨʦʛʨʘʤʠ ʨʦʟʚʠʪʢʫ ʩʧʦʨʦʛʝʥʥʠʭ ʢʣʽʪʠʥ ʽʟ ʟʚʠʯʘʡʥʦʛʦ ʜʣʷ ʥʠʭ 
ʛʘʤʝʪʦʬʽʪʥʦʛʦ ʰʣʷʭʫ ʥʘ ʧʨʠʥʮʠʧʦʚʦ ʽʥʰʠʡ ï ʩʧʦʨʦʬʽʪʥʠʡ ʰʣʷʭ ʨʦʟʚʠʪʢʫ[5]. 

ɺ ʩʫʯʘʩʥʽʡ ʩʚʽʪʦʚʽʡ ʣʽʪʝʨʘʪʫʨʽ ʥʘʫʢʦʚʽʡ ʣʽʪʝʨʘʪʫʨʽ ʧʨʠʜʽʣʷʻʪʴʩʷ ʜʦʩʪʘʪʥʴʦ ʫʚʘʛʠ 
ʛʘʧʣʦʾʜʥʽʡ ʙʽʦʪʝʭʥʦʣʦʛʽʾ, ʘʣʝ ʟʘʣʠʰʘʻʪʴʩʷ ʙʘʛʘʪʦ ʧʨʦʙʣʝʤ, ʷʢʽ ʧʝʨʝʰʢʦʜʞʘʶʪʴ 
ʰʠʨʦʢʦʤʫ ʟʘʩʪʦʩʫʚʘʥʥʽ ʛʘʧʣʦʾʜʽʾ ʫ ʩʝʣʝʢʮʽʡʥʽʡ ʧʨʘʢʪʠʮʽ. ʎʝ, ʚ ʧʝʨʰʫ ʯʝʨʛʫ, 
ʧʦʚô̫ ʟʘʥʦ ʽʟ ʪʠʤ, ʱʦ ʚʩʝ ʱʝ ʩʣʘʙʢʦ ʚʠʚʯʝʥʽ ʷʢ ʪʝʦʨʝʪʠʯʥʽ, ʪʘʢ ʽ ʧʨʘʢʪʠʯʥʽ ʧʠʪʘʥʥʷ 
ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʛʘʧʣʦʾʜʽʾ. ʅʝ ʨʦʟʨʦʙʣʝʥʽ ʚʠʩʦʢʦʝʬʝʢʪʠʚʥʽ ʪʝʭʥʦʣʦʛʽʾ ʤʘʩʦʚʦʛʦ 
ʦʪʨʠʤʘʥʥʷ ʛʘʧʣʦʾʜʥʠʭ ʨʦʩʣʠʥ. 

ʄʝʪʦʶ ʥʘʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʻ ʜʦʩʣʽʜʠʪʠ ʤʦʣʝʢʫʣʷʨʥʦ ʛʝʥʝʪʠʯʥʽ ʪʘ ʤʦʨʬʦ-
ʬʽʟʽʦʣʦʛʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʦʪʨʠʤʘʥʥʷ ʛʘʧʣʦʾʜʽʚ ʚʘʞʣʠʚʠʭ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ 
ʢʫʣʴʪʫʨ.  

ɼʣʷ ʚʽʜʧʨʘʮʶʚʘʥʥʷ ʤʝʪʦʜʠʢʠ ʦʪʨʠʤʘʥʥʷ ʛʘʧʣʦʾʜʽʚ ʤʦʜʝʣʴʥʠʤ ʦʙô̒ ʢʪʦʤ ʙʫʣʦ 
ʦʙʨʘʥʦ Nicotiana tabacum. ɯʟʦʣʶʚʘʥʥʷ ʤʽʢʨʦʩʧʦʨ, ʽʥʜʫʢʮʽʶ ʝʤʙʨʽʦʾʜʦʛʝʥʝʟʫ ʪʘ 
ʨʝʛʝʥʝʨʘʮʽʶ ʨʦʩʣʠʥ ʟʜʽʡʩʥʶʚʘʣʠ ʟʘ ʤʝʪʦʜʠʢʦʶ ʦʧʠʩʘʥʦʶ A. Touraev and E. Heberle-
Bors [6].  

ɿʘ ʱʽʣʴʥʦʩʪʽ ʧʨʠʙʣʠʟʥʦ 50000 ʤʽʢʨʦʩʧʦʨ ʥʘ 1 ʤʣ ʩʝʨʝʜʦʚʠʱʘ ʝʬʝʢʪʠʚʥʽʩʪʴ 
ʦʪʨʠʤʘʥʥʷ ʝʤʙʨʽʦʧʦʜʽʙʥʠʭ ʩʪʨʫʢʪʫʨ ʩʪʘʥʦʚʠʣʘ 1,5%. ɽʬʝʢʪʠʚʥʽʩʪʴ ʨʝʛʝʥʝʨʘʮʽʾ 70%. 
ʋʪʚʦʨʝʥʥʷ ʢʦʣʦʥʽʡ ʢʣʽʪʠʥ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʯʝʨʝʟ 3 ʤʽʩʷʮʽ ʢʫʣʴʪʠʚʫʚʘʥʥʷ. 
ɽʤʙʨʽʦʧʦʜʽʙʥʽ ʩʪʨʫʢʪʫʨʠ ʬʦʨʤʫʚʘʣʠʩʷ ʯʝʨʝʟ 10ï15 ʜʥʽʚ ʧʽʩʣʷ ʫʪʚʦʨʝʥʥʷ ʢʦʣʦʥʽʡ 
ʢʣʽʪʠʥ. ʇʨʦʪʝ ʚ 20% ʯʘʰʦʢ ʇʝʪʨʽ ʟ ʪʘʢ ʟʚʘʥʠʤʠ çʩʧʣʷʯʠʤʠ ʤʽʢʨʦʩʧʦʨʘʤʠè 
ʫʪʚʦʨʝʥʥʷ ʢʦʣʦʥʽʡ ʢʣʽʪʠʥ ʥʝ ʚʽʜʙʫʣʦʩʷ ʽ ʯʝʨʝʟ 4 ʤʽʩʷʮʽ ʢʫʣʴʪʠʚʫʚʘʥʥʷ. ɼʣʷ ʽʥʜʫʢʮʽʾ 
ʘʥʜʨʦʛʝʥʝʟʫ ʚ çʩʧʣʷʯʠʭ ʤʽʢʨʦʩʧʦʨè ʚʠʢʦʨʠʩʪʘʣʠ ʤʝʪʦʜ ʢʫʣʴʪʫʨʠ ʥʷʥʴʢʠ. ɹʫʣʦ 
ʧʝʨʝʥʝʩʝʥʦ ʧʦ 5 ʝʤʙʨʽʦʧʦʜʽʙʥʠʭ ʩʪʨʫʢʪʫʨ ʚ ʬʘʟʽ ʝʢʩʧʦʥʝʥʮʽʘʣʴʥʦʛʦ ʨʦʩʪʫ. ʏʝʨʝʟ 5ï
10 ʜʥʽʚ ʙʫʣʦ ʟʘʬʽʢʩʦʚʘʥʦ ʫʪʚʦʨʝʥʥʷ ʢʦʣʦʥʽʡ ʢʣʽʪʠʥ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʛʦʨʤʦʥʘʣʴʥʠʡ 
ʚʧʣʠʚ ʝʤʙʨʽʦʧʦʜʽʙʥʠʭ ʩʪʨʫʢʪʫʨ ʥʘ çʩʧʣʷʯʽ ʤʽʢʨʦʩʧʦʨʠè. 

ʇʨʦʘʥʘʣʽʟʫʚʘʚʰʠ ʣʽʪʝʨʘʪʫʨʫ ʥʝ ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʜʘʥʦʛʦ ʬʘʢʪʫ. ʅʘ 
ʜʘʥʠʡ ʯʘʩ ʧʨʦʜʦʚʞʫʶʪʴʩʷ ʜʦʩʣʽʜʞʝʥʥʷ ʜʣʷ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʬʘʢʪʫ ʤʦʞʣʠʚʦʩʪʽ 
ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʤʙʨʽʦʧʦʜʽʙʥʠʭ ʩʪʨʫʢʪʫʨ ʚ ʬʘʟʽ ʝʢʩʧʦʥʝʥʮʽʘʣʴʥʦʛʦ ʨʦʩʪʫ ʜʣʷ 
ʚʠʩʦʢʦʝʬʝʢʪʠʚʥʦʾ ʤʘʩʦʚʦʾ ʽʥʜʫʢʮʽʾ ʘʥʜʨʦʛʝʥʝʟʫ ʚ Nicotiana tabacum ʪʘ ʽʥʰʠʭ 
ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʨʦʩʣʠʥ. 
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ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ, ʚ ʩʚʷʟʠ ʩ ʪʝʥʜʝʥʮʠʝʡ ʛʣʦʙʘʣʴʥʦʛʦ ʧʦʪʝʧʣʝʥʠʷ ʢʣʠʤʘʪʘ, 

ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʧʨʠʚʣʝʢʘʝʪ ʫʩʪʦʡʯʠʚʦʩʪʴ ʨʘʩʪʝʥʠʡ ʢ ʚʳʩʦʢʠʤ 
ʪʝʤʧʝʨʘʪʫʨʘʤ. ʇʨʘʚʠʣʴʥʘʷ ʦʮʝʥʢʘ ʪʝʧʣʦʫʩʪʦʡʯʠʚʦʩʪʠ ʨʘʩʪʝʥʠʡ ʦʩʦʙʝʥʥʦ ʚʘʞʥʘ ʚ 
ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ, ʧʦʩʢʦʣʴʢʫ ʦʪ ʵʪʦʛʦ ʟʘʚʠʩʠʪ ʨʘʮʠʦʥʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 
ʠʤʝʶʱʠʭʩʷ ʩʦʨʪʦʚ ʠ ʛʠʙʨʠʜʦʚ ʨʘʩʪʝʥʠʡ, ʘ ʪʘʢʞʝ ʦʧʪʠʤʠʟʘʮʠʷ ʤʝʪʦʜʦʚ ʩʝʣʝʢʮʠʠ 
ʥʦʚʳʭ ʛʝʥʦʪʠʧʦʚ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʟʚʝʩʪʥʳ ʤʥʦʛʠʝ ʫʩʢʦʨʝʥʥʳʝ ʤʝʪʦʜʳ ʦʮʝʥʢʠ 
ʫʩʪʦʡʯʠʚʦʩʪʠ ʨʘʩʪʝʥʠʡ ʢ ʚʳʩʦʢʠʤ ʪʝʤʧʝʨʘʪʫʨʘʤ. ʆʥʠ ʦʩʥʦʚʳʚʘʶʪʩʷ ʥʘ ʨʘʟʣʠʯʥʳʭ 
ʙʠʦʬʠʟʠʯʝʩʢʠʭ, ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʠ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʷʭ ʠʭ ʩʦʩʪʦʷʥʠʷ ʧʦʩʣʝ 
ʚʦʟʜʝʡʩʪʚʠʷ ʪʝʧʣʦʚʦʛʦ ʰʦʢʘ (ʊʐ). ʆʜʥʘʢʦ ʧʨʦʙʣʝʤʘ ʫʩʣʦʞʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ 
ʫʩʪʦʡʯʠʚʦʩʪʴ ʨʘʩʪʝʥʠʡ ʢ ʘʙʠʦʪʠʯʝʩʢʠʤ ʩʪʨʝʩʩʘʤ ʟʘʚʠʩʠʪ ʦʪ ʧʨʦʮʝʩʩʦʚ, 
ʧʨʦʠʩʭʦʜʷʱʠʭ ʥʘ ʨʘʟʥʳʭ ʫʨʦʚʥʷʭ ʠʭ ʦʨʛʘʥʠʟʘʮʠʠ, ʵʪʘʧʘ ʦʥʪʦʛʝʥʝʟʘ ʠ ʩʧʝʮʠʬʠʢʠ 
ʜʝʡʩʪʚʫʶʱʝʡ ʜʦʟʳ ʩʪʨʝʩʩʦʚʦʛʦ ʬʘʢʪʦʨʘ. ʇʨʠ ʜʝʡʩʪʚʠʠ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ ʜʦʟʘ 
ʦʧʨʝʜʝʣʷʝʪʩʷ ʟʥʘʯʝʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ (ʬʘʢʪʦʨ ʠʥʪʝʥʩʠʚʥʦʩʪʠ) ʠ ʜʣʠʪʝʣʴʥʦʩʪʠ ʝʝ 
ʚʦʟʜʝʡʩʪʚʠʷ (ʬʘʢʪʦʨ ʵʢʩʪʝʥʩʠʚʥʦʩʪʠ). ɺ ʫʩʣʦʚʠʷʭ ʞʘʨʳ ʚʳʞʠʚʘʥʠʝ ʨʘʩʪʝʥʠʡ 
ʟʘʚʠʩʠʪ ʪʘʢʞʝ ʦʪ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʨʝʤʝʥʥʦʛʦ ʧʦʚʳʰʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ 
(ʘʢʢʣʠʤʘʮʠʠ), ʨʝʧʘʨʘʮʠʠ ʧʦʚʨʝʞʜʝʥʠʡ ʠ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʠʟʙʝʛʘʥʠʷ 
ʜʝʡʩʪʚʠʷ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ. ʇʦʩʣʝʜʥʠʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʩʥʠʞʝʥʠʝ ʚʝʣʠʯʠʥʳ 
ʵʢʩʧʦʟʠʮʠʦʥʥʦʡ ʪʝʧʣʦʚʦʡ ʜʦʟʳ. ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ, ʥʝ ʫʜʠʚʠʪʝʣʴʥʦ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ 
ʨʘʟʥʳʭ ʤʝʪʦʜʦʚ ʦʧʨʝʜʝʣʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʤʦʞʝʪ ʜʘʪʴ ʨʝʟʫʣʴʪʘʪʳ, ʨʘʟʣʠʯʘʶʱʠʝʩʷ 
ʢʦʣʠʯʝʩʪʚʝʥʥʦ ʠ ʢʘʯʝʩʪʚʝʥʥʦ.  

ʋʯʠʪʳʚʘʷ ʚʣʠʷʥʠʝ ʨʘʟʣʠʯʥʳʭ ʬʘʢʪʦʨʦʚ ʥʘ ʨʝʘʢʮʠʶ ʨʘʩʪʝʥʠʡ ʢ ʚʳʩʦʢʠʤ 
ʪʝʤʧʝʨʘʪʫʨʘʤ, ʤʳ ʧʦʩʪʘʚʠʣʠ ʟʘʜʘʯʫ ʦʛʨʘʥʠʯʠʪʴ ʠʭ ʢʦʣʠʯʝʩʪʚʦ, ʦʮʝʥʠʚʘʷ ʚ ʧʝʨʚʫʶ 
ʦʯʝʨʝʜʴ ʧʝʨʚʠʯʥʫʶ ʪʝʧʣʦʫʩʪʦʡʯʠʚʦʩʪʴ ʨʘʩʪʝʥʠʡ. ɼʣʷ ʵʪʦʛʦ ʩʚʦʜʠʣʠ ʢ ʤʠʥʠʤʫʤʫ 
ʚʦʟʤʦʞʥʳʡ ʚʢʣʘʜ ʧʨʦʮʝʩʩʦʚ ʘʢʢʣʠʤʘʮʠʠ ʠ ʬʘʢʪʦʨʦʚ ʩʥʠʞʝʥʠʷ ʜʝʡʩʪʚʫʶʱʝʡ ʜʦʟʳ 
(ʠʟʙʝʛʘʥʠʷ) ʚ ʨʝʘʢʮʠʶ ʨʘʩʪʝʥʠʡ ʥʘ ʊʐ. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʚ ʠʩʩʣʝʜʦʚʘʥʠʷʭ 
ʧʨʠʤʝʥʷʣʠ ʥʘʢʣʶʥʫʚʰʠʝʩʷ ʩʝʤʝʥʘ ʨʘʟʣʠʯʥʳʭ ʩʦʨʪʦʚ ʧʰʝʥʠʮʳ, ʚʦʩʧʨʦʠʟʚʝʜʝʥʥʳʝ ʚ 
ʩʪʨʦʛʦ ʦʜʠʥʘʢʦʚʳʭ ʫʩʣʦʚʠʷʭ. ɼʣʷ ʫʩʪʨʘʥʝʥʠʷ ʚʦʟʤʦʞʥʳʭ ʤʝʞʩʦʨʪʦʚʳʭ ʨʘʟʣʠʯʠʡ ʚ 
ʚʦʩʧʨʠʷʪʠʠ ʵʢʩʧʦʟʠʮʠʦʥʥʦʡ ʜʦʟʳ, ʊʐ ʦʩʫʱʝʩʪʚʣʷʣʠ ʧʫʪʝʤ ʧʦʛʨʫʞʝʥʠʷ 
ʥʘʢʣʶʥʫʚʰʠʭʩʷ ʩʝʤʷʥ ʚ ʚʦʜʫ ʧʨʠ ʚʳʙʨʘʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʠ ʜʣʠʪʝʣʴʥʦʩʪʠ 
ʢɻʩʧʦʟʠʮʠʠ. 
ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʧʨʠʤʝʥʷʣʠ ʩʝʤʝʥʘ ʨʘʟʣʠʯʥʳʭ ʩʦʨʪʦʚ ʛʝʢʩʧʣʦʠʜʥʦʡ ʧʰʝʥʠʮʳ, 

ʧʦʣʫʯʝʥʥʳʝ ʥʘ ʦʜʥʦʤ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤ ʧʦʣʝ, ʘ ʪʘʢʞʝ ʩʝʤʝʥʘ ʨʘʩʪʝʥʠʡ, 
ʚʳʨʘʱʝʥʥʳʝ ʚ ʨʘʟʥʳʭ ʨʝʛʠʦʥʘʭ ʋʢʨʘʠʥʳ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʪʝʧʣʦʫʩʪʦʡʯʠʚʦʩʪʠ 
ʧʨʠʤʝʥʷʣʠ ʫʩʢʦʨʝʥʥʳʡ ʤʝʪʦʜ ʦʮʝʥʢʠ ʪʝʧʣʦʫʩʪʦʡʯʠʚʦʩʪʠ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʦʙʨʘʙʦʪʢʝ 
ʥʘʢʣʶʥʫʚʰʠʭʩʷ ʩʝʤʷʥ ʨʘʟʥʳʤʠ ʜʦʟʘʤʠ ʊʐ. ʆ ʨʝʘʢʮʠʠ ʨʘʩʪʝʥʠʡ ʥʘ ʊʐ ʩʫʜʠʣʠ 
ʧʫʪʝʤ ʩʨʘʚʥʝʥʠʷ ʩʫʤʤʘʨʥʦʡ ʜʣʠʥʳ ʧʝʨʚʳʭ ʪʨʝʭ ʢʦʨʥʝʡ ʦʧʳʪʥʳʭ ʠ ʢʦʥʪʨʦʣʴʥʳʭ 
ʨʘʩʪʝʥʠʡ ʯʝʨʝʟ ʢʘʞʜʳʝ 24 ʯʘʩʘ ʧʦʩʣʝ ʚʦʟʜʝʡʩʪʚʠʷ ʊʐ, ʚ ʪʝʯʝʥʠʝ 5 ʜʥʝʡ. ɼʣʷ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʪʝʧʝʥʠ ʫʛʥʝʪʝʥʠʷ ʨʦʩʪʦʚʳʭ ʧʨʦʮʝʩʩʦʚ, ʚʳʟʚʘʥʥʳʭ ʊʐ, ʠ ʢʠʥʝʪʠʢʠ 
ʠʭ ʧʦʩʣʝʜʫʶʱʝʛʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ, ʚʳʯʠʩʣʷʣʠ ʦʪʥʦʩʠʪʝʣʴʥʫʶ ʜʣʠʥʫ (ʆɼ) ʦʧʳʪʥʳʭ ʠ 
ʢʦʥʪʨʦʣʴʥʳʭ ʢʦʨʥʝʡ ʚ ʢʘʞʜʳʡ ʠʟ ʧʦʩʣʝʜʫʶʱʠʭ 5 ʜʥʝʡ ʧʦʩʣʝ ʚʦʟʜʝʡʩʪʚʠʷ ʊʐ: ʅʘ 
ʦʩʥʦʚʘʥʠʠ ʟʘʚʠʩʠʤʦʩʪʝʡ ʆɼ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʊʐ ʚʳʯʠʩʣʷʣʠ ʵʥʝʨʛʠʶ ʘʢʪʠʚʘʮʠʠ (ɸ) 
ʧʦʜʘʚʣʝʥʠʷ ʨʦʩʪʘ ʢʦʨʥʝʡ ʩʦʛʣʘʩʥʦ ʫʨʘʚʥʝʥʠʶ ɸʨʨʝʥʠʫʩʘ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ 
ʘʥʘʣʠʟʠʨʦʚʘʣʠ, ʧʨʠʤʝʥʷʷ ʤʝʪʦʜʦʣʦʛʠʶ ʩʠʩʪʝʤʥʦʛʦ ʧʦʜʭʦʜʘ. 
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ʇʦ ʩʧʝʮʠʬʠʢʝ ʦʪʚʝʪʥʦʡ ʨʝʘʢʮʠʠ ʢʦʨʥʝʡ ʧʨʦʨʦʩʪʢʦʚ ʧʰʝʥʠʮʳ, ʪʝʤʧʝʨʘʪʫʨʳ 
ʊʐ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʪʨʠ ʟʦʥʳ: 1. ɿʦʥʘ ʩʣʘʙʳʭ ʠ ʙʳʩʪʨʦ ʚʦʩʩʪʘʥʦʚʠʤʳʭ 
ʧʦʚʨʝʞʜʝʥʠʡ; 2. ɿʦʥʘ ʚʦʩʩʪʘʥʦʚʠʤʳʭ, ʥʦ ʙʳʩʪʨʦ ʫʩʠʣʠʚʘʶʱʠʭʩʷ ʩ ʧʦʚʳʰʝʥʠʝʤ 
ʪʝʤʧʝʨʘʪʫʨʳ ʊʐ ʧʦʚʨʝʞʜʝʥʠʡ; 3. ɿʦʥʘ ʪʨʫʜʥʦ ʚʦʩʩʪʘʥʦʚʠʤʳʭ ʧʦʚʨʝʞʜʝʥʠʡ. 
ʉʧʦʩʦʙʥʦʩʪʴ ʢʦʨʥʝʡ ʢ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʧʨʦʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʷʨʢʦ ʧʦʩʣʝ ʊʐ ʧʨʠ 
ʪʝʤʧʝʨʘʪʫʨʝ ʚ ʧʝʨʚʳʭ ʜʚʫʭ ʟʦʥʘʭ. ʇʨʝʜʝʣʴʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʊʐ, ʧʦʩʣʝ ʚʦʟʜʝʡʩʪʚʠʷ, 
ʢʦʪʦʨʦʡ ʩʧʦʩʦʙʥʦʩʪʴ ʢʦʨʥʝʡ ʢ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʝʱʝ ʧʨʦʷʚʠʣʘʩʴ, ʙʳʣʘ ʩʧʝʮʠʬʠʯʥʦʡ 
ʜʣʷ ʨʘʟʥʳʭ ʩʦʨʪʦʚ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʦʪʣʠʯʠʝ ʦʪ ʧʝʨʚʦʡ ʟʦʥʳ, ʚʦ ʚʪʦʨʦʡ ʟʦʥʝ, 
ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʊʐ ʥʘʙʣʶʜʘʝʪʩʷ ʨʝʟʢʦʝ ʩʥʠʞʝʥʠʝ ʟʥʘʯʝʥʠʡ ʆɼ, 
ʘ ʠʭ ʧʦʚʳʰʝʥʠʝ ʚ ʧʝʨʠʦʜ ʧʦʩʣʝ ʚʦʟʜʝʡʩʪʚʠʷ ʊʐ ʩʫʱʝʩʪʚʝʥʥʦ ʟʘʤʝʜʣʷʝʪʩʷ. ʕʪʠ 
ʜʘʥʥʳʝ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʧʦʚʨʝʞʜʝʥʠʡ ʫ ʨʘʩʪʝʥʠʡ ʵʪʠʭ ʚʘʨʠʘʥʪʦʚ 
ʟʘʤʝʜʣʷʝʪʩʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦ ʩʧʝʮʠʬʠʢʝ ʨʦʩʪʦʚʦʡ ʨʝʘʢʮʠʠ ʢʦʨʥʝʡ ʥʘ ʊʐ, ʤʦʞʥʦ 
ʦʧʨʝʜʝʣʠʪʴ ʢʨʠʪʠʯʝʩʢʠʝ ʜʦʟʳ ʊʐ, ʦʧʨʝʜʝʣʷʝʤʳʝ ʢʘʢ ʚʝʣʠʯʠʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ 
(ʬʘʢʪʦʨ ʠʥʪʝʥʩʠʚʥʦʩʪʠ), ʪʘʢ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ ʵʢʩʧʦʟʠʮʠʠ (ʬʘʢʪʦʨ 
ʵʢʩʪʝʥʩʠʚʥʦʩʪʠ). ɺ ʮʝʣʦʤ, ʵʪʠ ʜʘʥʥʳʝ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ 
ʊʐ, ʩʪʝʧʝʥʴ ʧʦʚʨʝʞʜʝʥʠʷ ʨʘʩʪʝʥʠʡ ʧʦʚʳʰʘʝʪʩʷ, ʯʪʦ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʧʦʚʳʰʝʥʠʝʤ 
ʵʥʝʨʛʠʠ ʘʢʪʠʚʘʮʠʠ (ɸ) ʧʦʚʨʝʞʜʝʥʠʡ. ʍʘʨʘʢʪʝʨ ʠʟʤʝʥʝʥʠʷ ʟʥʘʯʝʥʠʡ ɸ, ʚ ʨʘʟʥʳʭ 
ʟʦʥʘʭ, ʜʘʸʪ ʦʩʥʦʚʘʥʠʝ ʩʯʠʪʘʪʴ, ʯʪʦ ʪʷʞʝʩʪʴ ʪʝʧʣʦʚʳʭ ʧʦʚʨʝʞʜʝʥʠʡ ʠ ʩʢʦʨʦʩʪʴ ʠʭ 
ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʚ ʨʘʟʥʳʭ ʟʦʥʘʭ ʩʫʱʝʩʪʚʝʥʥʦ ʨʘʟʣʠʯʘʶʪʩʷ. ɺʦ ʚʪʦʨʦʡ ʟʦʥʝ 
ʥʘʙʣʶʜʘʶʪʩʷ ʧʨʦʮʝʩʩʳ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʧʦʚʨʝʞʜʝʥʠʡ, ʪʦʛʜʘ ʢʘʢ ʪʝʤʧʝʨʘʪʫʨʳ, 
ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʪʨʝʪʴʝʡ ʟʦʥʳ ʚʳʟʳʚʘʶʪ ʧʦʚʨʝʞʜʝʥʠʷ, ʢʦʪʦʨʳʝ ʥʝ 
ʚʦʩʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʜʘʞʝ ʥʘ ʧʷʪʦʤ ʜʥʝ ʧʦʩʣʝ ʚʦʟʜʝʡʩʪʚʠʷ ʊʐ. ʆʯʝʚʠʜʥʦ, ʚ ʵʪʦʤ 
ʠʥʪʝʨʚʘʣʝ ʪʝʤʧʝʨʘʪʫʨ ʊʐ, ʧʨʦʮʝʩʩʳ ʨʘʟʚʠʪʠʷ ʪʝʧʣʦʚʳʭ ʧʦʚʨʝʞʜʝʥʠʡ ʧʨʝʦʙʣʘʜʘʣʠ 
ʥʘʜ ʧʨʦʮʝʩʩʘʤʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ. ʀʥʪʝʨʝʩʥʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʤʘʢʩʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ɸ, 
ʦʙʥʘʨʫʞʝʥʥʳʝ ʥʘʤʠ, ʧʦ ʘʙʩʦʣʶʪʥʦʡ ʚʝʣʠʯʠʥʝ ʧʨʠʤʝʨʥʦ ʚ 1700 ʨʘʟ ʧʨʝʚʳʰʘʝʪ 
ʵʥʝʨʛʠʶ ʘʢʪʠʚʘʮʠʠ ʩʥʠʞʝʥʠʷ ʫʪʝʯʢʠ ʵʣʝʢʪʨʦʣʠʪʦʚ ʠʟ ʩʝʤʷʥ ʩʦʠ ʚ ʨʝʟʫʣʴʪʘʪʝ 
ʥʘʤʘʯʠʚʘʥʠʷ ʧʨʠ ʥʠʟʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʠ ʧʦ, ʥʘʰʠʤ ʦʮʝʥʢʘʤ, ʚ 200 ʨʘʟ ɸ ʫʪʝʯʢʠ 
ʵʣʝʢʪʨʦʣʠʪʦʚ ʠʟ ʣʠʩʪʴʝʚ ʩʘʤʰʠʪʘ, ʧʦʜʚʝʨʛʥʫʪʳʭ ʊʐ. ʕʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʩʫʱʝʩʪʚʝʥʥʦ 
ʙʦʣʝʝ ʰʠʨʦʢʠʡ ʥʘʙʦʨ ʧʨʦʮʝʩʩʦʚ, ʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʷʶʪ ʨʦʩʪ ʨʘʩʪʝʥʠʡ, ʧʦ ʩʨʘʚʥʝʥʠʶ 
ʩ ʧʨʦʮʝʩʩʘʤʠ, ʦʧʨʝʜʝʣʷʶʱʠʤʠ ʫʜʝʨʞʘʥʠʝ ʵʣʝʢʪʨʦʣʠʪʦʚ. ʕʪʠ ʜʘʥʥʳʝ ʧʦʟʚʦʣʷʶʪ 
ʯʝʪʢʦ ʦʙʦʟʥʘʯʠʪʴ ʦʙʣʘʩʪʠ ʜʦʟ ʊʐ ʧʦʩʣʝ ʚʦʟʜʝʡʩʪʚʠʷ ʢʦʪʦʨʳʭ ʧʨʦʨʦʩʪʢʠ ʝʱʝ 
ʦʩʪʘʶʪʩʷ ʞʠʟʥʝʩʧʦʩʦʙʥʳʤʠ, ʙʣʘʛʦʜʘʨʷ ʥʘʯʘʣʴʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʠ ʧʨʦʷʚʣʝʥʠʶ 
ʩʧʦʩʦʙʥʦʩʪʠ ʢ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʩ ʨʘʩʪʝʥʠʷʤʠ ʨʘʟʥʳʭ ʩʦʨʪʦʚ ʧʰʝʥʠʮʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, 
ʯʪʦ ʨʦʩʪʦʚʘʷ ʨʝʘʢʮʠʷ ʢʦʨʥʝʡ ʧʰʝʥʠʮʳ ʥʘ ʊʐ ʷʚʣʷʝʪʩʷ ʩʧʝʮʠʬʠʯʥʦʡ ʠ ʟʘʚʠʩʠʪ ʢʘʢ 
ʦʪ ʚʝʣʠʯʠʥʳ ʥʘʯʘʣʴʥʦʛʦ ʧʦʜʘʚʣʝʥʠʷ ʨʦʩʪʘ, ʪʘʢ ʠ ʦʪ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʨʦʮʝʩʩʦʚ 
ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ. ʅʘʰʠ ʜʘʥʥʳʝ ʧʦʜʪʚʝʨʞʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 
ʧʦʢʘʟʘʪʝʣʝʡ ʨʦʩʪʘ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʘʢ ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʝʘʢʮʠʠ ʨʘʩʪʝʥʠʡ ʧʰʝʥʠʮʳ 
ʥʘ ʊʐ, ʪʘʢ ʠ ʜʣʷ ʩʨʘʚʥʠʪʝʣʴʥʦʡ ʦʮʝʥʢʠ ʪʝʧʣʦʫʩʪʦʡʯʠʚʦʩʪʠ ʨʘʩʪʝʥʠʡ ʨʘʟʥʳʭ ʩʦʨʪʦʚ. 
ʅʘʰʠ ʦʧʳʪʳ ʧʨʦʚʝʜʝʥʳ ʚ ʫʩʣʦʚʠʷʭ ʦʛʨʘʥʠʯʠʚʘʶʱʠʭ ʚʦʟʤʦʞʥʳʡ ʚʢʣʘʜ ʧʨʦʮʝʩʩʦʚ 
ʠʟʙʝʛʘʥʠʷ ʠ ʘʢʢʣʠʤʘʮʠʠ, ʧʦʵʪʦʤʫ ʜʘʶʪ ʦʩʥʦʚʘʥʠʝ ʧʦʣʘʛʘʪʴ, ʯʪʦ ʠʩʩʣʝʜʫʝʤʳʝ ʩʦʨʪʘ 
ʧʰʝʥʠʮʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʨʘʟʣʠʯʥʦʡ ʧʝʨʚʠʯʥʦʡ ʪʝʧʣʦʫʩʪʦʡʯʠʚʦʩʪʴʶ. ʉ 
ʧʨʘʢʪʠʯʝʩʢʦʡ ʩʪʦʨʦʥʳ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʜʣʷ ʦʮʝʥʢʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʨʘʩʪʝʥʠʡ ʢ ʚʳʩʦʢʠʤ 
ʪʝʤʧʝʨʘʪʫʨʘʤ ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʩʧʝʮʠʬʠʢʠ ʨʦʩʪʦʚʦʡ ʨʝʘʢʮʠʠ ʥʘ ʊʐ, ʚʳʟʚʘʥʥʦʡ 
ʨʘʟʥʳʤʠ ʪʝʤʧʝʨʘʪʫʨʘʤʠ ʠ ʜʣʠʪʝʣʴʥʦʩʪʷʤʠ ʵʢʩʧʦʟʠʮʠʠ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ 
ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʪʴ ʥʘʯʘʣʴʥʫʶ ʨʝʘʢʮʠʶ ʨʘʩʪʝʥʠʡ ʥʘ ʊʐ ʠ ʩʧʝʮʠʬʠʢʫ ʠʭ 
ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʨʦʩʪʘ ʧʦʩʣʝ ʊʐ. ɹʦʣʝʝ ʪʦʛʦ, ʵʪʦʪ ʧʦʜʭʦʜ ʧʦʟʚʦʣʠʣ ʦʪʣʠʯʠʪʴ 
ʨʘʟʣʠʯʠʷ ʚ ʪʝʧʣʦʫʩʪʦʡʯʠʚʦʩʪʠ ʩʝʤʷʥ ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ ʩʦʨʪʘ, ʥʦ ʧʦʣʫʯʝʥʥʳʝ ʚ 
ʨʘʟʥʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʟʦʥʘʭ.  
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ʏʝʪʢʦ ʢʦʥʪʨʦʣʠʨʫʝʤʳʝ ʠ ʭʦʨʦʰʦ ʚʦʩʧʨʦʠʟʚʦʜʠʤʳʝ ʫʩʣʦʚʠʷ ʧʨʦʨʘʱʠʚʘʥʠʷ 
ʨʘʩʪʝʥʠʡ ʠ ʫʩʣʦʚʠʷ ʚʳʟʦʚʘ ʊʐ, ʘ ʪʘʢʞʝ ʪʦʯʥʦʩʪʴ ʠʟʤʝʨʝʥʠʷ ʜʠʥʘʤʠʢʠ ʨʦʩʪʘ 
ʨʘʩʪʝʥʠʡ, ʧʦʟʚʦʣʷʝʪ ʧʦʣʘʛʘʪʴ, ʯʪʦ ʵʪʦʪ ʧʦʜʭʦʜ ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʥʝ 
ʪʦʣʴʢʦ ʜʣʷ ʩʨʘʚʥʠʪʝʣʴʥʦʡ ʦʮʝʥʢʠ ʪʝʧʣʦʫʩʪʦʡʯʠʚʦʩʪʠ ʨʘʩʪʝʥʠʡ, ʥʦ ʪʘʢʞʝ ʠ ʜʣʷ 
ʩʢʨʠʥʠʥʛʘ ʩʦʝʜʠʥʝʥʠʡ ʚʣʠʷʶʱʠʭ ʥʘ ʫʩʪʦʡʯʠʚʦʩʪʴ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʨʘʩʪʝʥʠʡ 
ʧʦʜʚʝʨʛʥʫʪʳʭ ʜʝʡʩʪʚʠʶ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ.  

 
 

ɯʉʊʆʈʀʏʅɯ ɺɯʍʀ ʉɽʃɽʂʎɯɰ ʇʐɽʅʀʎɯ ʆɿʀʄʆɰ ɺ ʄʀʈʆʅɯɺʉʔʂʆʄʋ 
ɯʅʉʊʀʊʋʊɯ ʇʐɽʅʀʎɯ ɯʄɽʅɯ ɺ. ʄ. ʈɽʄɽʉʃɸ 

 
ʆ.ɸ. ɼʝʤʠʜʦʚ, ɺ.ʉ. ʂʦʯʤʘʨʩʴʢʠʡ, ʃ.ɸ. ʂʦʣʦʤʽʻʮʴ, ɺ.ɺ. ʂʠʨʠʣʝʥʢʦ 
ʄʠʨʦʥʽʚʩʴʢʠʡ ʽʥʩʪʠʪʫʪ ʧʰʝʥʠʮʽ ʽʤʝʥʽ ɺ. ʄ. ʈʝʤʝʩʣʘ ʅɸɸʅ ʋʢʨʘʾʥʠ 
e-mail: mironovka@mail.ru mwheats@ukr.net 
 
ʉʝʣʝʢʮʽʷ, ʷʢ ʥʘʫʢʘ ʜʦʚʝʣʘ ʥʘ ʧʨʘʢʪʠʮʽ ʩʚʦʶ ʟʥʘʯʠʤʽʩʪʴ ʫ ʟʙʽʣʴʰʝʥʥʽ 

ʚʠʨʦʙʥʠʮʪʚʘ ʟʝʨʥʘ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ ʚ ʮʽʣʦʤʫ ʽ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ 
ʟʦʢʨʝʤʘ. ʋ 2015 ʨ. ʥʘʫʢʦʚʘ ʩʧʽʣʴʥʦʪʘ ʄʠʨʦʥʽʚʩʴʢʦʛʦ ʽʥʩʪʠʪʫʪʫ ʧʰʝʥʠʮʽ ʽʤʝʥʽ ɺ. ʄ. 
ʈʝʤʝʩʣʘ ʅɸɸʅ (ʄɯʇ) ʚʽʜʟʥʘʯʠʣʘ ʩʚʽʡ ʯʝʨʛʦʚʠʡ ʶʚʽʣʝʡ ï 100-ʨʽʯʯʷ ʩʝʣʝʢʮʽʡʥʦʾ 
ʨʦʙʦʪʠ ʽʟ ʧʰʝʥʠʮʝʶ ʦʟʠʤʦʶ.  

ʅʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʮʴʢʫ ʨʦʙʦʪʫ ʽʟ ʧʰʝʥʠʮʝʶ ʦʟʠʤʦʶ ʨʦʟʧʦʯʘʪʦ ʥʘ ʢʦʣʠʰʥʽʡ 
ʄʠʨʦʥʽʚʩʴʢʽʡ ʩʝʣʝʢʮʽʡʥʦ-ʜʦʩʣʽʜʥʽʡ ʩʪʘʥʮʽʾ ʚ 1915 ʨ., ʚʦʥʘ ʥʝ ʧʨʠʟʫʧʠʥʷʣʘʩʴ ʫ ʚʩʽ 
ʥʘʩʪʫʧʥʽ ʨʦʢʠ ʚ ʄʠʨʦʥʽʚʩʴʢʦʤʫ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʦʤʫ ʽʥʩʪʠʪʫʪʽ ʩʝʣʝʢʮʽʾ ʪʘ 
ʥʘʩʽʥʥʠʮʪʚʘ ʧʰʝʥʠʮʽ (ʄʅɼɯʉʅʇ) ʽ ʫʩʧʽʰʥʦ ʧʨʦʜʦʚʞʫʻʪʴʩʷ ʜʦ ʮʴʦʛʦ ʯʘʩʫ ʚ ʄɯʇ 
ʽʤʝʥʽ ɺ. ʄ. ʈʝʤʝʩʣʘ. 

ʄʝʪʘ ʧʫʙʣʽʢʘʮʽʾ ï ʚʽʜʪʚʦʨʠʪʠ ʛʦʣʦʚʥʽ ʽʩʪʦʨʠʯʥʽ ʝʪʘʧʠ ʩʝʣʝʢʮʽʡʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʟ 
ʧʰʝʥʠʮʝʶ ʦʟʠʤʦʶ ʚ ʄɯʇ ʟʘ ʧʝʨʽʦʜ ʽʟ 1915 ʧʦ 2015 ʨʨ. 

ʄʘʪʝʨʽʘʣʦʤ ʜʣʷ ʮʴʦʛʦ ʧʦʩʣʫʞʠʣʠ ʙʽʙʣʽʦʛʨʘʬʽʯʥʽ ʛʘʣʫʟʝʚʽ ʚʠʜʘʥʥʷ 
(ʽʩʪʦʨʽʦʛʨʘʬʽʯʥʠʡ ʧʽʜʭʽʜ), ʷʢʽ ʚʠʩʚʽʪʣʝʥʽ ʚ ʭʨʦʥʦʣʦʛʽʯʥʦʤʫ ʧʦʨʷʜʢʫ. 

ʉʝʣʝʢʮʽʡʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʚ ʫʩʪʘʥʦʚʽ ʨʦʟʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʜʝʢʽʣʴʢʘ 
ʝʪʘʧʽʚ, ʽʟ ʭʘʨʘʢʪʝʨʥʠʤʠ ʜʣʷ ʥʠʭ ʙʘʟʦʚʠʤʠ ʩʦʨʪʘʤʠ ʪʘ ʤʝʪʦʜʘʤʠ ʾʭ ʩʪʚʦʨʝʥʥʷ.  

ʇʝʨʰʠʡ ʝʪʘʧ ʩʝʣʝʢʮʽʡʥʦʾ ʨʦʙʦʪʠ ʦʭʦʧʣʶʚʘʚ ʧʝʨʽʦʜ ʽʟ 1915 ʨ. ʧʦ 1928 ʨ. 
ʆʩʥʦʚʥʠʤ ʤʝʪʦʜʦʤ ʩʝʣʝʢʮʽʾ ʥʘ ʪʦʡ ʯʘʩ ʙʫʚ ʽʥʜʠʚʽʜʫʘʣʴʥʠʡ ʜʦʙʽʨ ʝʣʽʪʥʠʭ ʨʦʩʣʠʥ ʽʟ 
ʤʽʩʮʝʚʠʭ ʧʦʧʫʣʷʮʽʡ. ɼʘʥʠʡ ʧʝʨʽʦʜ ʦʟʥʘʤʝʥʦʚʘʥʠʡ ʩʪʚʦʨʝʥʥʷʤ ʩʦʨʪʫ ʋʢʨʘʾʥʢʘ 0246 
ʩʝʣʝʢʮʽʦʥʝʨʘʤʠ ɺ. ɭ. ɾʝʣʪʢʝʚʠʯʝʤ, ʃ. ɯ. ʂʦʚʘʣʝʚʩʴʢʠʤ ʪʘ ɯ. ʄ. ɭʨʝʤʻʻʚʠʤ. 
ʆʩʪʘʪʦʯʥʦ ʩʬʦʨʤʦʚʘʥʠʡ ʽ ʧʝʨʝʜʘʥʠʡ ʫ 1924 ʨ. ʥʘ ʩʦʨʪʦʚʠʧʨʦʙʫʚʘʥʥʷ ʩʦʨʪ ʫ 1929 ʨ. 
ʙʫʣʦ ʨʘʡʦʥʦʚʘʥʦ, ʚʠʩʦʢʘ ʧʣʘʩʪʠʯʥʽʩʪʴ ʪʘ ʫʥʽʢʘʣʴʥʽ ʭʣʽʙʦʧʝʢʘʨʩʴʢʽ ʚʣʘʩʪʠʚʦʩʪʽ ʡʦʛʦ 
ʩʧʨʠʷʣʠ ʰʠʨʦʢʦʤʫ ʪʘ ʰʚʠʜʢʦʤʫ ʨʦʟʧʦʚʩʶʜʞʝʥʥʶ. ʋ 30ï40 ʨʦʢʘʭ ʍʍ ʩʪʦʣʽʪʪʷ 
ʋʢʨʘʾʥʢʘ ʚʠʩʽʚʘʣʘʩʷ ʥʘ ʧʣʦʱʽ ʧʦʥʘʜ 7 ʤʣʥ. ʛʘ ʱʦʨʽʯʥʦ ʽ ʙʫʣʘ ʚʘʞʣʠʚʦʶ ʩʪʘʪʪʝʶ 
ʝʢʩʧʦʨʪʫ ʚʠʩʦʢʦʷʢʽʩʥʦʛʦ ʟʝʨʥʘ. ʅʘ ʜʘʥʦʤʫ ʝʪʘʧʽ ɯ. ʄ. ɭʨʝʤʻʻʚʠʤ ʩʪʚʦʨʝʥʽ ʩʦʨʪʠ 
ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʖʚʽʣʝʡʥʘ 103 ʪʘ ʄʠʨʦʥʽʚʩʴʢʘ 095, ʧʨʦʪʝ ʫ ʚʠʨʦʙʥʠʮʪʚʦ ʜʘʥʽ ʩʦʨʪʠ 
ʥʝ ʙʫʣʠ ʚʧʨʦʚʘʜʞʝʥʽ. 

ʅʘ ʜʨʫʛʦʤʫ ʝʪʘʧʽ ʩʝʣʝʢʮʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ (1929ï1948 ʨʨ.) ʦʩʥʦʚʥʠʤ ʟʘʚʜʘʥʥʷʤ 
ʙʫʣʦ ʧʦʜʘʣʴʰʝ ʧʦʣʽʧʰʝʥʥʷ ʩʦʨʪʫ ʋʢʨʘʾʥʢʘ 0246 ʪʘ ʫʩʫʥʝʥʥʷ ʡʦʛʦ ʥʝʜʦʣʽʢʽʚ 
(ʚʠʩʦʢʦʨʦʩʣʦʩʪʽ, ʫʨʘʞʝʥʦʩʪʽ ʭʚʦʨʦʙʘʤʠ). ʇʘʨʘʣʝʣʴʥʦ ʽʟ ʽʥʜʠʚʽʜʫʘʣʴʥʠʤ ʜʦʙʦʨʦʤ 
ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʚʥʫʪʨʽʰʥʴʦʚʠʜʦʚʘ ʛʽʙʨʠʜʠʟʘʮʽʷ. ʋ ʩʭʨʝʱʫʚʘʥʥʷ ʟ ʋʢʨʘʾʥʢʦʶ 
ʟʘʣʫʯʘʶʪʴʩʷ ʢʨʘʱʽ ʩʦʨʪʠ ʨʽʟʥʠʭ ʩʝʣʝʢʮʽʡʥʦ-ʜʦʩʣʽʜʥʠʭ ʫʩʪʘʥʦʚ. ʇʨʦʪʝ ʧʨʘʢʪʠʯʥʽ 
ʩʝʣʝʢʮʽʡʥʽ ʨʝʟʫʣʴʪʘʪʠ ʛʽʙʨʠʜʠʟʘʮʽʾ ʚʠʷʚʠʣʠʩʷ ʥʝʜʦʩʢʦʥʘʣʠʤʠ. ʉʪʚʦʨʝʥʽ 
ʩʝʣʝʢʮʽʦʥʝʨʘʤʠ ɯ. ɸ. ʊʠʤʯʝʥʢʦʤ ʪʘ ʊ. ɼ. ʃʽʪʦʚʢʽʥʠʤ ʩʦʨʪʠ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ 
ʌʝʨʨʫʛʽʥʝʫʤ 201, 228, ɽʨʠʪʨʦʩʧʝʨʤʫʤ 84/3 ʪʘ ʃʶʪʝʩʮʝʥʩ 85 ʙʫʣʠ ʥʝʨʝʘʣʽʟʦʚʘʥʽ. 
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ɸʥʘʣʦʛʽʯʥʘ ʜʦʣʷ ʩʧʽʪʢʘʣʘ ʽ ʩʦʨʪʠ ʖʚʽʣʝʡʥʘ ʪʘ ʈʘʜʷʥʩʴʢʘ (ʘʚʪʦʨ ɭ. ʊ. ɺʘʨʝʥʠʮʷ). ʋ 
1937ï1940 ʨʨ. ʩʝʣʝʢʮʽʦʥʝʨʠ ʧʦʯʘʣʠ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʤʽʞʩʦʨʪʦʚʫ ʛʽʙʨʠʜʠʟʘʮʽʶ ʰʣʷʭʦʤ 
ʚʽʣʴʥʦʛʦ ʪʘ ʦʙʤʝʞʝʥʦ-ʚʽʣʴʥʦʛʦ ʚʽʪʨʦʟʘʧʠʣʝʥʥʷ. 

ʗʢ ʧʦʢʘʟʫʻ ʧʨʘʢʪʠʢʘ, ʧʽʩʣʷ ʋʢʨʘʾʥʢʠ ʥʘ ʄʠʨʦʥʽʚʩʴʢʽʡ ʩʝʣʝʢʮʽʡʥʦ-ʜʦʩʣʽʜʥʽʡ 
ʩʪʘʥʮʽʾ ʪʨʠʚʘʣʠʡ ʯʘʩ ʥʝ ʚʜʘʚʘʣʦʩʷ ʩʪʚʦʨʠʪʠ ʩʦʨʪ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ, ʷʢʠʡ ʙʠ ʧʝʨʝʚʘʞʘʚ 
ʾʾ ʟʘ ʚʨʦʞʘʡʥʽʩʪʶ, ʧʦʩʫʭʦʩʪʽʡʢʽʩʪʶ ʪʘ ʭʣʽʙʦʧʝʢʘʨʩʴʢʠʤʠ ʷʢʦʩʪʷʤʠ.  

ʇʝʨʽʦʜ ʽʟ 1948 ʨ. ʟʘʧʦʯʘʪʢʦʚʫʻ ʪʨʝʪʽʡ ʝʪʘʧ ʩʝʣʝʢʮʽʾ, ʷʢʠʡ ʫʤʦʚʥʦ ʤʦʞʥʘ 
ʧʨʦʜʦʚʞʠʪʠ ʜʦ 1969 ʨʨ. ɼʘʥʠʡ ʧʝʨʽʦʜ ʧʦʚô̫ ʟʘʥʠʡ ʟ ʽʤʝʥʝʤ ɺ. ʄ. ʈʝʤʝʩʣʘ. ʁʦʛʦ 
ʥʘʫʢʦʚʘ ʜʽʷʣʴʥʽʩʪʴ ʫ ʄʠʨʦʥʽʚʮʽ ʨʦʟʧʦʯʠʥʘʻʪʴʩʷ ʽʟ ʚʪʽʣʝʥʥʷ ʥʘ ʧʨʘʢʪʠʮʽ ʜʘʚʥʦ 
ʦʤʨʽʷʥʦʛʦ ʨʦʢʘʤʠ çʩʚʦʛʦè ʤʝʪʦʜʫ ʚ ʩʝʣʝʢʮʽʾ ʧʰʝʥʠʮʽ ï ʜʦʙʽʨ ʙʽʦʪʠʧʽʚ ʦʟʠʤʠʭ ʬʦʨʤ ʟ 
ʚʠʩʽʷʥʠʭ ʧʽʜ ʟʠʤʫ ʷʨʠʭ ʧʰʝʥʠʮʴ. ʇʝʨʰʠʤ ʩʦʨʪʦʤ, ʷʢʠʡ ʙʫʣʦ ʩʪʚʦʨʝʥʦ ʜʘʥʠʤ 
ʤʝʪʦʜʦʤ, ʙʫʣʘ ʄʠʨʦʥʽʚʩʴʢʘ 264 (ʨʘʡʦʥʦʚʘʥʘ ʟ 1960 ʨ.). ʉʦʨʪ ʰʠʨʦʢʦ 
ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʫ ʚʠʨʦʙʥʠʮʪʚʽ ʚʧʨʦʜʦʚʞ 10 ʨʦʢʽʚ. ʇʦʜʘʣʴʰʝ ʡʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 
ʙʫʣʦ ʩʢʦʨʦʯʝʥʝ ʚ ʟʚô̫ ʟʢʫ ʟ ʨʘʡʦʥʫʚʘʥʥʷʤ ʽʟ 1963 ʨ. ʩʦʨʪʫ ʄʠʨʦʥʽʚʩʴʢʘ 808 ï 
ʚʠʟʥʘʥʦʛʦ ʚ ʧʦʜʘʣʴʰʦʤʫ ʰʝʜʝʚʨʦʤ ʚʽʪʯʠʟʥʷʥʦʾ ʪʘ ʩʚʽʪʦʚʦʾ ʩʝʣʝʢʮʽʾ. ɺʠʩʦʢʘ 
ʟʠʤʦʩʪʽʡʢʽʩʪʴ ʩʦʨʪʫ, ʝʢʦʣʦʛʽʯʥʘ ʧʣʘʩʪʠʯʥʽʩʪʴ ʪʘ ʚʠʩʦʢʽ ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ʟʘʙʝʟʧʝʯʠʣʠ 
ʩʦʨʪʫ ʟʥʘʯʥʠʡ ʘʨʝʘʣ ʚʠʨʦʱʫʚʘʥʥʷ ʚ 75 ʦʙʣʘʩʪʷʭ, ʢʨʘʷʭ ʽ ʘʚʪʦʥʦʤʥʠʭ ʨʝʩʧʫʙʣʽʢʘʭ 
ʢʦʣʠʰʥʽʭ ʢʨʘʾʥ ʉʈʉʈ ʪʘ ʙʘʛʘʪʴʦʭ ʢʨʘʾʥ ɿʘʭʽʜʥʦʾ ɭʚʨʦʧʠ. ʇʦʩʽʚʥʽ ʧʣʦʱʽ 
ʄʠʨʦʥʽʚʩʴʢʦʾ 808 ʚ ʦʢʨʝʤʽ ʨʦʢʠ ʩʷʛʘʣʠ ʙʣʠʟʴʢʦ 10 ʤʣʥ. ʛʘ. ʉʦʨʪ ʜʦ ʮʴʦʛʦ ʯʘʩʫ 
ʚʠʩʽʚʘʻʪʴʩʷ ʫ 8 ʨʝʛʽʦʥʘʭ ʈʌ ʪʘ 6 ï ʈʝʩʧʫʙʣʽʢʠ ʂʘʟʘʭʩʪʘʥ. ʆʜʥʘʢ ʮʽ ʩʦʨʪʠ, ʷʢ ʚʽʜʤʽʯʘʚ 
ʩʘʤ ʘʚʪʦʨ, ʤʘʣʠ ʽ ʩʚʦʾ ʥʝʜʦʣʽʢʠ ï ʩʭʠʣʴʥʽʩʪʴ ʜʦ ʚʠʣʷʛʘʥʥʷ. ʆʩʦʙʣʠʚʦ ʧʨʠ 
ʚʠʨʦʱʫʚʘʥʥʽ ʥʘ ʚʠʩʦʢʠʭ ʘʛʨʦʬʦʥʘʭ ʪʘ ʫ ʟʚʦʣʦʞʝʥʽ ʨʦʢʠ. 

ɼʘʥʽ ʥʝʜʦʣʽʢʠ ʙʫʣʦ ʚʨʘʭʦʚʘʥʦ ɺ. ʄ. ʈʝʤʝʩʣʦʤ ʽ ʫʩʫʥʝʥʦ ʫ ʩʦʨʪʘʭ ʄʠʨʦʥʽʚʩʴʢʘ 
ʶʚʽʣʝʡʥʘ, ɯʣʣʽʯʽʚʢʘ ʪʘ ʄʠʨʦʥʽʚʩʴʢʘ 25, ʱʦ ʩʢʣʘʜʘʶʪʴ ʯʝʪʚʝʨʪʠʡ ʝʪʘʧ ʩʝʣʝʢʮʽʾ, ʷʢʠʡ 
ʦʭʦʧʣʶʻ ʧʝʨʽʦʜ ʽʟ 1970 ʨ. ʧʦ 1980 ʨ. ʎʽ ʩʦʨʪʠ ʩʪʚʦʨʝʥʦ ʤʝʪʦʜʦʤ ʛʽʙʨʠʜʠʟʘʮʽʾ ʽ ʚʦʥʠ 
ʚʽʜʧʦʚʽʜʘʣʠ ʥʘ ʪʦʡ ʯʘʩ ʚʠʤʦʛʘʤ ʽʥʪʝʥʩʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. ʇʣʘʥʦʚʘ ʩʝʣʝʢʮʽʡʥʘ ʨʦʙʦʪʘ 
ʘʢʘʜʝʤʽʢʘ ɺ. ʄ. ʈʝʤʝʩʣʘ ʧʨʦʚʦʜʠʣʘʩʴ ʫ ʜʚʘ ʝʪʘʧʠ: ɯ ï ʟʤʽʥʘ ʪʠʧʫ ʨʦʟʚʠʪʢʫ ʷʨʠʭ 
ʩʦʨʪʽʚ ʫ ʦʟʠʤʽ; ɯɯ ï ʛʽʙʨʠʜʠʟʘʮʽʷ ʩʪʚʦʨʝʥʠʭ ʬʦʨʤ ʽʟ ʢʨʘʱʠʤʠ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʠʤʠ 
ʩʦʨʪʘʤʠ. ʑʦʨʽʯʥʽ ʧʦʩʽʚʠ ʄʠʨʦʥʽʚʩʴʢʦʾ ʶʚʽʣʝʡʥʦʾ ʪʘ ɯʣʣʽʯʽʚʢʠ ʚ ʢʽʥʮʽ 70-ʭ ʨʦʢʽʚ ʍʍ 
ʩʪʦʣʽʪʪʷ ʩʷʛʘʣʠ 1 ʤʣʥ. ʛʘ. ɼʘʥʽ ʩʦʨʪʠ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʚ ʏʝʭʦʩʣʦʚʘʯʯʠʥʽ ʪʘ 
ʅʽʤʝʯʯʠʥʽ. ʇʦʩʽʚʥʽ ʧʣʦʱʽ ʄʠʨʦʥʽʚʩʴʢʦʾ 25 ʧʝʨʝʚʘʞʘʣʠ 100 ʪʠʩ. ʛʘ. 

ʂʨʽʤ ʚʠʱʝʟʛʘʜʘʥʠʭ ʤʝʪʦʜʽʚ, ɺ. ʄ. ʈʝʤʝʩʣʦ ʟʘʩʪʦʩʦʚʫʚʘʚ ʫ ʩʝʣʝʢʮʽʡʥʽʡ ʧʨʘʢʪʠʮʽ 
ʤʝʪʦʜ ʚʥʫʪʨʽʰʥʴʦʩʦʨʪʦʚʦʛʦ ʜʦʙʦʨʫ, ʱʦ ʩʧʨʠʷʣʦ ʩʪʚʦʨʝʥʥʶ ʙʽʣʴʰ ʥʠʟʴʢʦʨʦʩʣʠʭ 
ʛʝʥʦʪʠʧʽʚ ʧʦʨʽʚʥʷʥʦ ʟ ʾʭ ʘʥʘʣʦʛʘʤʠ. ʊʘʢʠʤ ʯʠʥʦʤ ʙʫʣʠ ʩʪʚʦʨʝʥʽ ʥʦʚʽ ʩʦʨʪʠ: 
ʄʠʨʦʥʽʚʩʴʢʘ 808 ʧʦʣʽʧʰʝʥʘ (ʜʦʙʽʨ ʽʟ ʄʠʨʦʥʽʚʩʴʢʦʾ 808), ʄʠʨʦʥʽʚʩʴʢʘ 11 (ʜʦʙʽʨ ʽʟ 
ɯʣʣʽʯʽʚʢʠ), ʄʠʨʦʥʽʚʩʴʢʘ 26 (ʜʦʙʽʨ ʽʟ ʂʘʚʢʘʟʫ), ʄʠʨʦʥʽʚʩʴʢʘ ʥʠʟʴʢʦʨʦʩʣʘ (ʜʦʙʽʨ ʽʟ 
ʄʠʨʦʥʽʚʩʴʢʦʾ 10). ɯʟ ʮʠʭ ʩʦʨʪʽʚ ʙʫʣʘ ʨʘʡʦʥʦʚʘʥʘ ʣʠʰʝ ʄʠʨʦʥʽʚʩʴʢʘ 808 ʧʦʣʽʧʰʝʥʘ. 
ʇʨʦʪʝ ɺ. ʄ. ʈʝʤʝʩʣʦ ʥʝ ʥʘʜʘʚʘʚ ʧʝʨʝʚʘʛʠ ʧʝʚʥʦʤʫ ʤʝʪʦʜʫ ʩʝʣʝʢʮʽʾ. 

ʇʝʨʽʦʜ ʽʟ 1981 ʨ. ʧʦ 1999 ʨ. ʻ ʧô̫ ʪʠʤ ʝʪʘʧʦʤ ʩʝʣʝʢʮʽʡʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʷʢʠʡ 
ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʟʘʪʨʝʙʫʚʘʥʽʩʪʶ ʫ ʚʠʨʦʙʥʠʮʪʚʽ ʩʦʨʪʽʚ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ, ʩʪʽʡʢʠʭ ʜʦ 
ʚʠʣʷʛʘʥʥʷ ʪʘ ʫʨʘʞʝʥʥʷ ʭʚʦʨʦʙʘʤʠ. ʉʦʨʪʠ ʜʘʥʦʛʦ ʧʝʨʽʦʜʫ ʙʫʣʠ ʩʪʚʦʨʝʥʽ ʤʝʪʦʜʦʤ 
ʛʽʙʨʠʜʠʟʘʮʽʾ ʽʟ ʟʘʣʫʯʝʥʥʷʤ ʩʦʨʪʽʚ ʟʘʭʽʜʥʦʻʚʨʦʧʝʡʩʴʢʦʛʦ ʝʢʦʪʠʧʫ, ʫ ʨʦʜʦʚʦʜʽ ʷʢʠʭ 
ʧʨʠʩʫʪʥʷ ʪʨʘʥʩʣʦʢʘʮʽʷ 1R/1ɺ ʭʨʦʤʦʩʦʤʠ, ʱʦ ʧʝʚʥʦʶ ʤʽʨʦʶ ʟʥʠʞʫʚʘʣʦ ʧʦʢʘʟʥʠʢʠ 
ʷʢʦʩʪʽ. ʅʝʦʙʭʽʜʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʩʝʣʝʢʮʽʡʥʠʭ ʧʨʦʛʨʘʤʘʭ ʜʘʥʦʾ ʢʦʥʩʪʨʫʢʮʽʾ 
ʧʦʚô̫ ʟʘʥʘ ʽʟ ʧʦʪʨʝʙʦʶ ʧʽʜʚʠʱʝʥʥʷ ʫ ʩʦʨʪʽʚ ʩʪʽʡʢʦʩʪʽ ʧʨʦʪʠ ʭʚʦʨʦʙ ʽ ʚʠʣʷʛʘʥʥʷ. 
ʅʘʡʙʽʣʴʰ ʰʠʨʦʢʦʛʦ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʫ ʚʠʨʦʙʥʠʮʪʚʽ ʥʘʙʫʣʠ ʪʘʢʽ ʩʦʨʪʠ ʜʘʥʦʛʦ 
ʧʝʨʽʦʜʫ, ʷʢ ʄʠʨʦʥʽʚʩʴʢʘ 61, ʄʠʨʦʥʽʚʩʴʢʘ 27, ʄʠʨʦʥʽʚʩʴʢʘ 28, ʄʠʨʣʝʙʝʥ, ʄʠʨʦʥʽʚʩʴʢʘ 
ʦʩʪʠʩʪʘ, ʄʠʨʦʥʽʚʩʴʢʘ ʥʘʧʽʚʽʥʪʝʥʩʠʚʥʘ. ɺʘʨʪʦ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʩʦʨʪ ʄʠʨʦʥʽʚʩʴʢʘ 61, 
ʨʘʡʦʥʦʚʘʥʠʡ ʫ 1989 ʨ, ʫ ʥʘʩʪʫʧʥʦʤʫ 1990 ʨ. ʫʞʝ ʟʘʡʤʘʚ ʧʣʦʱʫ ʧʦʩʽʚʫ 369 ʪʠʩ. ʛʘ. 
ʉʦʨʪʘʤʠ ʜʘʥʦʛʦ ʝʪʘʧʫ ʚʚʘʞʘʶʪʴʩʷ ʪʘʢʦʞ ɺʦʣʛʦʛʨʘʜʩʢʘʷ 84, ʂʦʤʩʦʤʦʣʴʩʢʘʷ 56 ʪʘ 
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ʉʥʝʞʠʥʢʘ, ʱʦ ʩʪʚʦʨʝʥʽ ʙʫʣʠ ʜʣʷ ʫʤʦʚ ʇʦʚʦʣʞʷ, ɿʘʭʽʜʥʦʛʦ ʉʠʙʽʨʫ ʪʘ ɸʣʪʘʡʩʴʢʦʛʦ 
ʢʨʘʶ ʈʌ. ʇʣʦʱʽ ʧʦʩʽʚʫ ʢʦʞʥʦʛʦ ʽʟ ʩʦʨʪʽʚ ʩʷʛʘʣʠ 440ï500 ʪʠʩ. ʛʘ. 

ɿ 1985 ʨ. ʚ ʩʝʣʝʢʮʽʾ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʧʦʯʘʣʠ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʤʝʪʦʜ ʽʥʜʫʢʦʚʘʥʦʛʦ 
ʤʫʪʘʛʝʥʝʟʫ. ɿʥʘʯʥʠʤ ʜʦʩʷʛʥʝʥʥʷʤ ʫ ʩʝʣʝʢʮʽʾ ʧʰʝʥʠʮʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʜʘʥʦʛʦ 
ʤʝʪʦʜʫ ʚʚʘʞʘʻʪʴʩʷ ʩʪʚʦʨʝʥʥʷ ʩʦʨʪʫ ɽʢʩʧʨʦʤʪ, ʱʦ ʻ ʥʦʩʽʻʤ ʥʦʚʦʾ ʛʝʥʝʪʠʯʥʦʾ 
ʪʨʘʥʩʣʦʢʘʮʽʾ ʯʘʩʪʠʥʠ ʭʨʦʤʦʩʦʤʠ 1R ʞʠʪʘ ʥʘ ʜʽʣʷʥʢʫ ʭʨʦʤʦʩʦʤʠ 1ɸ ʧʰʝʥʠʮʽ, ʷʢʘ 
ʤʝʥʰʦʶ ʤʽʨʦʶ ʚʧʣʠʚʘʻ ʥʘ ʷʢʽʩʪʴ ʟʝʨʥʘ. ʉʦʨʪ ɽʢʩʧʨʦʤʪ ʧʦʩʣʫʞʠʚ ʛʝʥʝʪʠʯʥʦʶ 
ʦʩʥʦʚʦʶ ʧʨʠ ʩʪʚʦʨʝʥʥʽ ʩʧʽʣʴʥʠʭ ʟ ɯʥʩʪʠʪʫʪʦʤ ʬʽʟʽʦʣʦʛʽʾ ʨʦʩʣʠʥ ʽ ʛʝʥʝʪʠʢʠ ʅɸʅ 
ʋʢʨʘʾʥʠ (ɯʌʈʽɻ) ʩʦʨʪʽʚ ʂʦʣʫʤʙʽʷ, ʉʤʫʛʣʷʥʢʘ, ɺʝʩʥʷʥʢʘ, ʗʩʥʦʛʽʨʢʘ ʪʘ ʉʣʘʚʥʘ. ʉʣʽʜ 
ʚʽʜʤʽʪʠʪʠ ʧʣʽʜʥʫ ʩʧʽʚʧʨʘʮʶ ʩʝʣʝʢʮʽʦʥʝʨʽʚ ʄɯʇ ʪʘ ɯʌʈʽɻ ʧʨʠ ʩʪʚʦʨʝʥʥʽ ʙʣʠʟʴʢʦ 50 
ʩʧʽʣʴʥʠʭ ʩʦʨʪʽʚ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ, ʱʦ ʚʦʣʦʜʽʶʪʴ ʚʠʩʦʢʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʘʜʘʧʪʠʚʥʦʩʪʽ, 
ʟʘʚʜʷʢʠ ʷʢʠʤ ʧʦʩʽʚʥʽ ʧʣʦʱʽ ʱʦʨʽʯʥʦ ʩʪʘʥʦʚʣʷʪʴ ʙʽʣʴʰʝ 1 ʤʣʥ. ʛʘ.  

ʉʧʽʣʴʥʘ ʧʨʦʛʨʘʤʘ çɯʤʫʥʽʪʝʪè ʥʘ ʙʘʟʽ ʄɯʇ ʪʘ ɯʥʩʪʠʪʫʪʫ ʟʘʭʠʩʪʫ ʨʦʩʣʠʥ ʅɸɸʅ, 
ʨʦʟʨʦʙʣʝʥʘ ʚ 1987 ʨ., ʫ ʧʦʜʘʣʴʰʦʤʫ ʩʧʨʠʷʣʘ ʩʪʚʦʨʝʥʥʶ ʩʧʽʣʴʥʠʭ ʩʦʨʪʽʚ ʧʰʝʥʠʮʽ 
ʦʟʠʤʦʾ (ɼʝʤʝʪʨʘ, ɽʢʦʥʦʤʢʘ ʪʘ ʄʠʨʦʥʽʚʩʴʢʘ ʩʪʦʨʽʯʥʘ) ʟ ʢʦʤʧʣʝʢʩʥʦʶ ʩʪʽʡʢʽʩʪʶ 
ʧʨʦʪʠ ʟʙʫʜʥʠʢʽʚ ʭʚʦʨʦʙ.  

ʉʝʨʝʜ ʩʦʨʪʽʚ, ʩʪʚʦʨʝʥʠʭ ʟʘ ʥʘʫʢʦʚʠʤʠ ʧʨʦʛʨʘʤʘʤʠ ʰʦʩʪʦʛʦ ʝʪʘʧʫ ʩʝʣʝʢʮʽʾ 
(2000ï2009 ʨʨ.) ʜʦ ɼʝʨʞʘʚʥʦʛʦ ʨʝʻʩʪʨʫ ʩʦʨʪʽʚ ʨʦʩʣʠʥ ʋʢʨʘʾʥʠ ʚʥʝʩʝʥʦ 19 ʩʦʨʪʽʚ 
ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ, ʷʢʽ ʩʪʚʦʨʝʥʽ ʤʝʪʦʜʦʤ ʛʽʙʨʠʜʠʟʘʮʽʾ (ʄʠʨʦʥʽʚʩʴʢʘ 65, ʄʠʨʦʥʽʚʩʴʢʘ 66, 
ʄʠʨʦʥʽʚʩʴʢʘ 67, ʂʨʠʞʠʥʢʘ, ɺʝʩʪʘ, ʉʥʽʞʘʥʘ, ɼʝʤʝʪʨʘ, ʂʘʣʠʥʦʚʘ, ɽʢʦʥʦʤʢʘ, ʖʚʽʣʷʨ 
ʄʠʨʦʥʽʚʩʴʢʠʡ, ʇʘʤô̫ ʪʽ ʈʝʤʝʩʣʘ, ʄʠʨʦʥʽʚʩʴʢʘ ʩʪʦʨʽʯʥʘ, ʄʦʥʦʪʠʧ, ʄʘʜʷʨʢʘ ʽ 
ʄʠʨʣʝʥʘ), ʪʝʨʤʽʯʥʦʛʦ ʤʫʪʘʛʝʥʝʟʫ (ʄʠʨʦʥʽʚʩʴʢʘ ʨʘʥʥʴʦʩʪʠʛʣʘ, ʈʝʤʝʩʣʽʚʥʘ, 
ɺʦʣʦʰʢʦʚʘ) ʪʘ ʚʥʫʪʨʽʰʥʴʦʩʦʨʪʦʚʦʛʦ ʜʦʙʦʨʫ (ʄʠʨʭʘʜ). ʍʘʨʘʢʪʝʨʥʦʶ ʦʩʦʙʣʠʚʽʩʪʶ 
ʩʦʨʪʽʚ ʮʴʦʛʦ ʝʪʘʧʫ ʩʝʣʝʢʮʽʾ ʻ ʚʠʩʦʢʠʡ ʧʦʪʝʥʮʽʘʣ ʫʨʦʞʘʡʥʦʩʪʽ (9,0ï11,0 ʪ/ʛʘ), 
ʧʽʜʚʠʱʝʥʘ ʩʪʽʡʢʽʩʪʴ ʜʦ ʣʽʤʽʪʫʶʯʠ ʯʠʥʥʠʢʽʚ ʜʦʚʢʽʣʣʷ ʪʘ ʟ ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ʟʝʨʥʘ ʥʘ 
ʨʽʚʥʽ ʮʽʥʥʠʭ ʽ ʩʠʣʴʥʠʭ ʧʰʝʥʠʮʴ. 

ɻʣʦʙʘʣʴʥʽ ʟʤʽʥʠ ʢʣʽʤʘʪʫ, ʷʢʽ ʦʩʪʘʥʥʽʤʠ ʨʦʢʘʤʠ ʚʽʜʯʫʪʥʦ ʩʪʦʩʫʶʪʴʩʷ ʋʢʨʘʾʥʠ ʚ 
ʮʽʣʦʤʫ ʽ ʟʦʥʠ ʃʽʩʦʩʪʝʧʫ, ʜʝ ʨʦʟʤʽʱʝʥʠʡ ʄɯʇ, ʟʦʢʨʝʤʘ, ʧʦʪʨʝʙʫʶʪʴ 
ʧʝʨʝʬʦʨʤʘʪʫʚʘʥʥʷ ʩʝʣʝʢʮʽʡʥʠʭ ʧʨʦʛʨʘʤ. ɯʟ 2010 ʨ. ʟʘʧʦʯʘʪʢʦʚʫʻʪʴʩʷ ʥʦʚʠʡ, ʩʴʦʤʠʡ 
ʝʪʘʧ ʩʝʣʝʢʮʽʡʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʦ ʩʪʚʦʨʝʥʥʶ ʩʦʨʪʽʚ ʫʥʽʚʝʨʩʘʣʴʥʦʛʦ ʪʠʧʫ. ɿʘ ʮʽ ʨʦʢʠ 
ʜʦ ɼʝʨʞʨʝʻʩʪʨʫ ʋʢʨʘʾʥʠ ʟʘʥʝʩʝʥʽ ʩʦʨʪʠ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʃʝʛʝʥʜʘ ʄʠʨʦʥʽʚʩʴʢʘ (2012 
ʨ.), ʆʙʝʨʽʛ ʄʠʨʦʥʽʚʩʴʢʠʡ (2014 ʨ.), ʉʚʽʪʘʥʦʢ ʄʠʨʦʥʽʚʩʴʢʠʡ (2014 ʨ.), ɹʝʨʝʛʠʥʷ 
ʤʠʨʦʥʽʚʩʴʢʘ (2015 ʨ.) ʪʘ ɻʦʨʣʠʮʷ ʤʠʨʦʥʽʚʩʴʢʘ (2015 ʨ.). 

ɽʪʘʧʠ ʩʝʣʝʢʮʽʾ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʨʽʟʥʽ ʧʦʢʦʣʽʥʥʷ ʩʦʨʪʽʚ, ʚ ʦʩʥʦʚʽ ʷʢʠʭ ʣʝʞʘʪʴ 
ʩʫʪʪʻʚʽ ʛʝʥʝʪʠʯʥʽ ʚʽʜʤʽʥʥʦʩʪʽ. ɿʘ ʚʝʩʴ ʧʝʨʽʦʜ ʜʽʷʣʴʥʦʩʪʽ ʩʝʣʝʢʮʽʡʥʦ-ʜʦʩʣʽʜʥʦʾ ʩʪʘʥʮʽʾ, 
ʧʦʪʽʤ ʽʥʩʪʠʪʫʪʫ ʩʪʚʦʨʝʥʦ ʽ ʧʝʨʝʜʘʥʦ ʥʘ ɼʝʨʞʘʚʥʝ ʩʦʨʪʦʚʠʧʨʦʙʫʚʘʥʥʷ 140 ʩʦʨʪʽʚ 
ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ, ʽʟ ʷʢʠʭ 74 ʚʠʟʥʘʥʽ ʧʨʠʜʘʪʥʠʤʠ ʜʣʷ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʫ ʚʠʨʦʙʥʠʯʠʭ 
ʫʤʦʚʘʭ. ɼʚʘ ʩʦʨʪʠ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʤʠʨʦʥʽʚʩʴʢʦʾ ʩʝʣʝʢʮʽʾ ï ʋʢʨʘʾʥʢʘ 0246 ʪʘ 
ʄʠʨʦʥʽʚʩʴʢʘ 808 ï ʚʠʟʥʘʥʽ ʰʝʜʝʚʨʘʤʠ ʚʽʪʯʠʟʥʷʥʦʾ ʪʘ ʩʚʽʪʦʚʦʾ ʩʝʣʝʢʮʽʾ. ɺʘʨʪʦ 
ʚʽʜʤʽʪʠʪʠ ʰʠʨʦʢʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʝʥʦʧʣʘʟʤʠ ʩʦʨʪʽʚ ʤʠʨʦʥʽʚʩʴʢʠʭ ʧʰʝʥʠʮʴ ʫ ʩʚʽʪʦʚʽʡ 
ʩʝʣʝʢʮʽʾ. ʊʘʢ, ʧʦʪʦʤʢʘʤʠ ʩʦʨʪʫ ʋʢʨʘʾʥʢʘ 0246 ʻ ʧʦʥʘʜ 300 ʥʘʱʘʜʢʽʚ, ʧʦʥʘʜ 400 ï 
ʄʠʨʦʥʽʚʩʴʢʦʾ 808, 100 ï ʄʠʨʦʥʽʚʩʴʢʦʾ ʶʚʽʣʝʡʥʦʾ, ʤʘʡʞʝ 100 ï ʄʠʨʦʥʽʚʩʴʢʦʾ 264 ʪʘ 
50 ï ʽʥʰʠʭ ʩʦʨʪʽʚ (ɯʣʣʽʯʽʚʢʠ, ʄʠʨʦʥʽʚʩʴʢʦʾ 27, ʄʠʨʦʥʽʚʩʴʢʦʾ 10, ʄʠʨʦʥʽʚʩʴʢʦʾ 61). 

ʊʚʦʨʯʠʡ ʟʜʦʙʫʪʦʢ ʫ ʩʪʚʦʨʝʥʥʽ ʄʠʨʦʥʽʚʩʴʢʠʭ ʩʦʨʪʽʚ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ï ʨʝʟʫʣʴʪʘʪ 
ʜʽʷʣʴʥʦʩʪʽ ʜʝʢʽʣʴʢʦʭ ʧʦʢʦʣʽʥʴ ʩʝʣʝʢʮʽʦʥʝʨʽʚ: ɺ. ɭ. ɾʝʣʪʢʝʚʠʯ, ʃ. ɯ. ʂʦʚʘʣʝʚʩʴʢʠʡ, ɯ. 
ʄ. ɭʨʝʤʻʻʚ (1915ï1929 ʨʨ.), ɺ. ʄ. ʈʝʤʝʩʣʦ (1948ï1983 ʨʨ.). ʋ ʥʘʩʪʫʧʥʽ (ʧʽʩʣʷ 1984 
ʨ.) ʨʦʢʠ ʟʥʘʯʥʠʡ ʚʥʝʩʦʢ ʫ ʩʪʚʦʨʝʥʥʷ ʩʦʨʪʽʚ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʟʨʦʙʠʣʠ ʜʦʢʪʦʨʠ 
ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʥʘʫʢ ʃ. ʆ. ɾʠʚʦʪʢʦʚ, ɺ. ɺ. ʐʝʣʝʧʦʚ ʪʘ ɺ. ɸ. ɺʣʘʩʝʥʢʦ. 
ɺʘʛʦʤʠʡ ʪʚʦʨʯʠʡ ʜʦʨʦʙʦʢ ʧʦ ʩʝʣʝʢʮʽʾ ʧʰʝʥʠʮʽ ʦʟʠʤʽʡ ʥʘ ʨʘʭʫʥʢʫ ʢʘʥʜʠʜʘʪʽʚ 
ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʥʘʫʢ ʂ. ʄ. ʂʫʨʝʥʽ (ʄʘʡʜʘʥʥʠʢ), ɺ. ɺ. ʈʝʤʝʩʣʘ, ʃ. ɸ. 
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ʂʦʣʦʤʽʻʮʴ, ɺ. ɺ. ʂʠʨʠʣʝʥʢʦ, ʆ. ʃ. ɼʝʨʛʘʯʦʚʘ, ʄ. ʇ. ʏʝʙʘʢʦʚʘ, ʪʘ ʥʘʫʢʦʚʠʭ 
ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ ɻ. ɹ. ɺʦʣʦʛʜʽʥʦʾ, ʅ. ʇ. ɿʘʤʣʽʣʦʾ, ʃ. ɺ. ɼʫʙʠʥʠ, ʃ. ʇ. ɹʝʨʰʘʜʩʴʢʦʾ, ɻ. 
ʉ. ɹʘʩʘʥʝʮʴ, ʉ. ʄ. ʄʘʨʠʥʢʠ, ɻ. ɼ. ʃʝʙʝʜʻʚʦʾ ʪʘ ʽʥ.  

ʇʦʜʘʣʴʰʽ ʥʘʫʢʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʩʝʣʝʢʮʽʦʥʝʨʽʚ ʫ ʩʧʽʚʧʨʘʮʽ ʟ ʬʽʟʽʦʣʦʛʘʤʠ ʪʘ 
ʪʝʭʥʦʣʦʛʘʤʠ ʥʘʰʦʾ ʫʩʪʘʥʦʚʠ ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʚʠʨʽʰʝʥʥʷ ʧʠʪʘʥʴ ʱʦʜʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ 
ʬʽʟʽʦʣʦʛʦ-ʙʽʦʭʽʤʽʯʥʠʭ ʩʢʣʘʜʦʚʠʭ ʪʘʢʠʭ ʜʦʤʽʥʫʶʯʠʭ ʦʟʥʘʢ ʘʜʘʧʪʠʚʥʦʩʪʽ, ʷʢ 
ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ, ʟʠʤʦ-ʧʦʩʫʭʦʩʪʽʡʢʽʩʪʴ ʪʘ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʟʝʨʥʘ. 

 
 

ʇʆʈɯɺʅʗʃʔʅɸ ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ ʎɽʇʆʇʋʃʗʎɯʁ  
ʏʀʉʊʆʊɯʃʋ ɺɽʃʀʂʆɻʆ (CHELIDONIUM MAJUS L .)  
ɺ ʋʄʆɺɸʍ ɸʅʊʈʆʇʆɻɽʅʅʆɻʆ ʃɸʅɼʐɸʌʊʋ 

 
ʉ. ɯ. ɼʝʨʽʡ 1, ɿ. ɸ. ɼʞʝʥʞʝʨʫʭʘ 2, ɹ. ʈ. ɹʽʣʦʫʩʦʚʘ 2  
1ʏʝʨʢʘʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɹʦʛʜʘʥʘ ʍʤʝʣʴʥʠʮʴʢʦʛʦ 
e-mail: deriy_s_i@ukr.net 
2ʏʝʨʢʘʩʴʢʠʡ ʢʦʣʝʛʽʫʤ çɹʝʨʝʛʠʥʷè 
 
ʆʜʥʽʻʶ ʟ ʘʢʪʫʘʣʴʥʠʭ ʧʨʦʙʣʝʤ ʩʫʯʘʩʥʦʩʪʽ ʻ ʚʧʣʠʚ ʪʝʭʥʦʛʝʥʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʥʘ 

ʦʙô̒ ʢʪʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʱʦ ʥʘʙʫʚʘʻ ʚ ʦʩʪʘʥʥʽ ʜʝʩʷʪʠʣʽʪʪʷ ʛʣʦʙʘʣʴʥʠʭ 
ʤʘʩʰʪʘʙʽʚ. ɼʘʥʠʡ ʬʘʢʪ ʻ ʚʠʨʽʰʘʣʴʥʠʤ ʜʣʷ ʟʙʽʣʴʰʝʥʥʷ ʝʢʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʟ 
ʤʝʪʦʶ ʚʠʟʥʘʯʝʥʥʷ ʩʪʫʧʝʥʷ ʚʧʣʠʚʫ ʪʝʭʥʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʙʽʦʪʠʯʥʠʡ 
ʢʦʤʧʦʥʝʥʪ ʝʢʦʩʠʩʪʝʤ. ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʨʦʩʣʠʥʥʽ ʦʨʛʘʥʽʟʤʠ ʻ ʜʫʞʝ ʟʨʫʯʥʠʤ 
ʦʙô̒ ʢʪʦʤ ʜʣʷ ʤʦʥʽʪʦʨʠʥʛʦʚʠʭ ʝʢʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʦʩʢʽʣʴʢʠ ʚʦʥʠ ʩʢʣʘʜʘʶʪʴ 99% 
ʙʽʦʤʘʩʠ ʝʢʦʩʠʩʪʝʤ. ʋ ʚʠʨʽʰʝʥʥʽ ʧʨʦʙʣʝʤʠ ʧʦʰʫʢʫ ʚʽʜʧʦʚʽʜʥʠʭ ʬʦʪʦʽʥʜʠʢʘʪʦʨʽʚ 
ʥʘʙʫʚʘʶʪʴ ʘʢʪʫʘʣʴʥʦʩʪʽ ʜʦʩʣʽʜʞʝʥʥʷ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʪʘ ʝʢʦʣʦʛʽʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ 
ʩʠʥʘʥʪʨʦʧʥʠʭ ʚʠʜʽʚ ʨʦʩʣʠʥ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʤʦʞʣʠʚʦʩʪʝʡ ʚʠʢʦʨʠʩʪʘʥʥʷ ʾʭ ʷʢ 
ʙʽʦʤʘʨʢʝʨʽʚ ʩʪʘʥʫ ʪʝʭʥʦʛʝʥʥʦ ʪʨʘʥʩʬʦʨʤʦʚʘʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ [1]. 

ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʥʷ ʩʪʫʧʝʥʷ ʚʧʣʠʚʫ ʪʝʭʥʦʛʝʥʥʦ 
ʪʨʘʥʩʬʦʨʤʦʚʘʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʥʘ ʤʦʨʬʦʤʝʪʨʠʯʥʽ ʧʦʢʘʟʥʠʢʠ ʯʠʩʪʦʪʽʣʫ ʚʝʣʠʢʦʛʦ ʚ 
ʫʤʦʚʘʭ ʤ. ʏʝʨʢʘʩʠ ʪʘ ʦʢʦʣʠʮʴ ʩ. ʍʫʜʷʢʠ ʏʝʨʢʘʩʴʢʦʛʦ ʨʘʡʦʥʫ ʏʝʨʢʘʩʴʢʦʾ ʦʙʣʘʩʪʽ. 

ʄʦʨʬʦʤʝʪʨʠʯʥʠʡ ʧʽʜʭʽʜ ʤʘʻ ʰʠʨʦʢʽ ʧʝʨʩʧʝʢʪʠʚʠ ʚ ʙʽʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ, ʘ 
ʩʘʤʝ:  
ï ʥʘʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʥʘʪʠ ʢʽʣʴʢʽʩʥʫ ʦʮʽʥʢʫ ʤʦʨʬʦʣʦʛʽʯʥʦʤʫ ʩʪʘʪʫʩʫ, ʨʦʩʪʫ ʪʘ 
ʧʨʦʜʫʢʫʶʯʠʤ ʧʨʦʮʝʩʘʤ ʫ ʨʦʩʣʠʥʠ; 
ï ʜʘʻ ʟʤʦʛʫ ʦʮʽʥʠʪʠ ʚʟʘʻʤʦʟʚô̫ ʟʦʢ ʦʢʨʝʤʠʭ ʧʘʨʘʤʝʪʨʽʚ ʤʦʨʬʦʩʪʨʫʢʪʫʨʠ ʨʦʩʣʠʥʠ 
ʽ, ʚʠʭʦʜʷʯʠ ʟ ʮʴʦʛʦ, ʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠ ʨʽʚʝʥʴ ʮʽʣʽʩʥʦʩʪʽ ʦʩʦʙʠʥ; 
ï ʜʘʻ ʽʥʬʦʨʤʘʮʽʶ ʜʣʷ ʥʘʩʪʫʧʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʢʣʶʯʦʚʠʭ, ʽʥʜʠʢʘʪʦʨʥʠʭ 
ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ, ʥʘ ʦʩʥʦʚʽ ʷʢʠʭ ʤʦʞʣʠʚʘ ʧʦʜʘʣʴʰʘ ʢʦʤʧʣʝʢʩʥʘ 
ʦʮʽʥʢʘ ʽ ʜʽʘʛʥʦʩʪʠʢʘ ʞʠʪʪʻʚʦʛʦ ʩʪʘʥʫ ʦʩʦʙʠʥ ʨʦʩʣʠʥ; 
ï ʚʠʷʚʣʷʻ ʧʦʨʦʛʠ ʥʦʨʤʘʣʴʥʦʾ ʨʝʘʢʪʠʚʥʦʩʪʽ ʨʦʩʣʠʥ ʪʘ ʜʘʻ ʟʤʦʛʫ ʚʠʟʥʘʯʠʪʠ ʨʽʚʝʥʴ 
ʤʽʥʣʠʚʦʩʪʽ ʪʘ ʧʣʘʩʪʠʯʥʦʩʪʽ ʤʦʨʬʦʩʪʨʫʢʪʫʨ ʧʨʠ ʜʽʾ ʥʘ ʥʠʭ ʝʢʦʣʦʛʽʯʥʠʭ ʪʘ 
ʬʽʪʦʮʝʥʦʪʠʯʥʠʭ ʩʪʨʝʩʽʚ; 
ï ʜʘʻ ʟʤʦʛʫ ʦʙô̒ ʢʪʠʚʥʦ ʚʠʟʥʘʯʠʪʠ ʧʨʠʥʘʣʝʞʥʽʩʪʴ ʚʠʜʽʚ ʜʦ ʪʠʭ ʯʠ ʽʥʰʠʭ ʩʪʨʘʪʝʛʽʡ 
ʞʠʪʪʷ [2]. 
Chelidonium majus L. (Papaveraceae) ï ʩʠʥʘʥʪʨʦʧʥʠʡ ʚʠʜ, ʽʥʜʠʢʘʪʦʨ ʟʙʘʛʘʯʝʥʠʭ 

ʥʽʪʨʦʛʝʥʦʤ ˇʨʫʥʪʽʚ. ɺʠʩʦʢʫ ʯʠʩʝʣʴʥʽʩʪʴ ʽ ʮʝʥʦʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʤʘʻ ʚ ʣʽʩʦʚʠʭ 
ʢʫʣʴʪʫʨʘʭ ʩʦʩʥʠ ʟʚʠʯʘʡʥʦʾ ʪʘ ʨʦʙʽʥʽʾ ʧʩʝʚʜʦʘʢʘʮʽʾ. ʁʦʛʦ ʧʦʰʠʨʝʥʥʷ ʫ ʤʽʩʪʘʭ ʻ 
ʥʘʩʣʽʜʢʦʤ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʧʣʠʚʫ. ʅʘʩʽʥʥʷ C. majus ʨʽʜʢʦ ʪʨʘʧʣʷʻʪʴʩʷ ʚ ˇʨʫʥʪʘʭ 
ʩʪʘʨʠʭ ʤʘʣʦʧʦʨʫʰʝʥʠʭ ʣʽʩʽʚ ʽ ʨʦʟʛʣʷʜʘʻʪʴʩʷ, ʷʢ ʚʠʧʘʜʢʦʚʠʡ ʝʣʝʤʝʥʪ [5]. ɺʠʨʦʩʪʘʻ ʚ 

mailto:deriy_s_i@ukr.net


 70 

ʨʦʟʨʽʜʞʝʥʠʭ ʩʠʨʠʭ ʣʽʩʘʭ (ʦʩʦʙʣʠʚʦ ʟʘʧʣʘʚʥʠʭ), ʷʨʘʭ, ʧʦ ʙʝʨʝʛʘʭ ʚʦʜʦʡʤ, ʥʘ 
ʦʢʦʣʠʮʷʭ ʙʦʣʽʪ, ʫ ʢʶʚʝʪʘʭ, ʢʘʥʘʚʘʭ, ʙʽʣʷ ʧʘʨʢʘʥʽʚ ʽ ʩʢʦʪʘʨʝʥʴ, ʥʘ ʟʘʩʤʽʯʝʥʠʭ ʤʽʩʮʷʭ ʽ 
ʟʚʘʣʠʱʘʭ, ʫ ʩʘʜʘʭ ʽ ʛʦʨʦʜʘʭ [6]. 

ʄʽʩʮʷ ʟʙʦʨʫ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʤʽʩʪʷʪʴʩʷ ʫ ʤʝʞʘʭ ʤ. ʏʝʨʢʘʩʠ, ʘ ʩʘʤʝ: ʥʘ 
ʪʝʨʠʪʦʨʽʷʭ ʤʽʩʴʢʦʛʦ ʧʘʨʢʫ çʖʚʽʣʝʡʥʠʡè (çʇʘʨʢè), ʧʦʣʽʛʦʥʫ, ʱʦ ʨʦʟʪʘʰʦʚʘʥʠʡ ʧʦ 
ʚʫʣʠʮʽ ɼʝʩʘʥʪʥʠʢʽʚ (çʇʦʣʽʛʦʥè), ʥʘ ʧʨʠʜʦʨʦʞʥʽʡ ʩʤʫʟʽ ʧʦ ʚʫʣ. 30-ʨʽʯʯʷ ʇʝʨʝʤʦʛʠ 
(çɼʦʨʦʛʘè) ʪʘ ʚ ʣʽʩʽ ʙʽʣʷ ʩʝʣʘ ʍʫʜʷʢʠ (ʩ. ʍʫʜʷʢʠ, ʏʝʨʢʘʩʴʢʦʛʦ ʨʘʡʦʥʫ, ʏʝʨʢʘʩʴʢʦʾ 
ʦʙʣʘʩʪʽ).  

ʄʝʪʨʠʯʥʽ ʪʘ ʤʝʨʠʩʪʠʯʥʽ ʧʦʢʘʟʥʠʢʠ, ʘ ʪʘʢʦʞ ʚʽʪʘʣʽʪʝʪ ʨʦʩʣʠʥ ʦʮʽʥʶʚʘʣʠ ʟʘ 
ʤʝʪʦʜʠʢʦʶ ʖ. ɸ. ɿʣʦʙʽʥʘ [2]. ɿ ʮʽʻʶ ʤʝʪʦʶ ʟ ʢʦʞʥʦʾ ʨʦʩʣʠʥʠ ʙʫʣʠ ʟʥʷʪʽ ʪʘʢʽ 
ʤʦʨʬʦʧʘʨʘʤʝʪʨʠ: ʚʠʩʦʪʘ ʨʦʩʣʠʥ (ʩʤ), ʢʽʣʴʢʽʩʪʴ ʧʣʦʜʽʚ (ʰʪ.), ʟʘʛʘʣʴʥʘ ʬʽʪʦʤʘʩʘ 
ʨʦʩʣʠʥʠ (ʛ), ʢʽʣʴʢʽʩʪʴ ʙʽʯʥʠʭ ʧʘʛʦʥʽʚ (ʰʪ.), ʢʽʣʴʢʽʩʪʴ ʣʠʩʪʢʽʚ (ʰʪ.), ʬʽʪʦʤʘʩʘ ʣʠʩʪʢʽʚ 
(ʛ), ʬʽʪʦʤʘʩʘ ʩʪʝʙʝʣ (ʛ), ʬʽʪʦʤʘʩʘ ʧʣʦʜʽʚ ʪʘ ʥʘʩʽʥʥʷ (ʛ), ʜʦʚʞʠʥʘ ʧʣʦʜʽʚ (ʤʤ), ʾʭ 
ʜʽʘʤʝʪʨ (ʤʤ), ʤʘʩʘ ʩʫʭʦʾ ʨʦʩʣʠʥʠ (ʛ), ʧʣʦʱʘ ʣʠʩʪʢʽʚ (ʩʤ2). 

ɺʘʞʣʠʚʠʤ ʧʦʢʘʟʥʠʢʦʤ ʨʽʚʥʷ ʞʠʪʪʻʟʜʘʪʥʦʩʪʽ ʨʦʩʣʠʥ ʻ ʾʭ ʨʽʩʪ, ʘ ʪʘʢʦʞ ʜʝʷʢʽ 
ʤʝʨʠʩʪʠʯʥʽ ʤʦʨʬʦʤʝʪʨʠʯʥʽ ʧʦʢʘʟʥʠʢʠ ʣʠʩʪʢʽʚ, ʧʘʛʦʥʽʚ ʢʚʽʪʦʢ ʽ ʧʣʦʜʽʚ [7]. 
ɸʥʘʣʽʟʫʶʯʠ ʤʝʨʠʩʪʠʯʥʽ ʧʦʢʘʟʥʠʢʠ ʫ ʨʦʩʣʠʥ ʯʠʩʪʦʪʽʣʫ ʚʝʣʠʢʦʛʦ ʟ ʮʝʥʦʧʦʧʫʣʷʮʽʾ ʫ 
ʧʘʨʢʫ çʖʚʽʣʝʡʥʠʡè ʪʘ ʥʘ çʇʦʣʽʛʦʥʽè ʩʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʚʦʥʠ ʤʘʶʪʴ ʟʥʘʯʥʦ ʙʽʣʴʰʫ 
ʢʽʣʴʢʽʩʪʴ ʣʠʩʪʢʽʚ ʽ ʧʣʦʜʽʚ ʪʘ ʙʽʯʥʠʭ ʧʘʛʦʥʽʚ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʮʝʥʦʧʦʧʫʣʷʮʽʷʤʠ ʙʽʣʷ 
çɼʦʨʦʛʠè ʪʘ ʦʢʦʣʠʮʴ ʩ. ʍʫʜʷʢʠ. ʇʝʨʝʚʠʱʝʥʥʷ ʩʪʘʥʦʚʠʪʴ ʚʽʜ 53% ʜʦ 119%. ɿ 
ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʥʘʤʠ ʤʝʪʨʠʯʥʠʭ ʤʦʨʬʦʤʝʪʨʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʙʽʣʴʰʽʩʪʴ ʤʘʶʪʴ 
ʜʦʩʠʪʴ ʚʠʩʦʢʽ ʾʭ ʟʥʘʯʝʥʥʷ ʫ ʨʦʩʣʠʥ ʟ ʮʝʥʦʧʦʧʫʣʷʮʽʾ ʚ ʧʘʨʢʫ çʖʚʽʣʝʡʥʠʡè. ɿʦʢʨʝʤʘ, 
ʮʝ ʩʪʦʩʫʻʪʴʩʷ ʚʠʩʦʪʠ ʨʦʩʣʠʥ (76,61Ñ3,87 ʩʤ), ʤʘʩʠ ʚʩʽʻʾ ʨʦʩʣʠʥʠ (35,65Ñ2,05 ʛ), ʤʘʩʠ 
ʣʠʩʪʢʽʚ ʥʘ ʦʜʥʽʡ ʨʦʩʣʠʥʽ (10,05 Ñ0,62ʛ), ʤʘʩʠ ʩʪʝʙʣʘ (25,25 Ñ 1,46 ʛ), ʜʽʘʤʝʪʨʘ 
ʢʦʨʦʙʦʯʢʠ (2,31Ñ0,12 ʤʤ) ʪʘ ʤʘʩʠ ʩʫʭʦʾ ʨʦʩʣʠʥʠ(7,1Ñ0,38 ʛ). ʅʘʪʦʤʽʩʪʴ 
ʮʝʥʦʧʦʧʫʣʷʮʽʷ ʚ ʣʽʩʦʚʽʡ ʝʢʦʩʠʩʪʝʤʽ ʙʽʣʷ ʩ. ʍʫʜʷʢʠ ʥʘʚʧʘʢʠ ʚʽʜʟʥʘʯʘʻʪʴʩʷ ʥʠʟʴʢʠʤʠ 
ʟʥʘʯʝʥʥʷʤʠ ʙʽʣʴʰʦʩʪʽ ʤʝʪʨʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʦʢʨʽʤ ʜʦʚʞʠʥʠ ʽ ʜʽʘʤʝʪʨʘ ʧʣʦʜʽʚ.  

ʑʦ ʩʪʦʩʫʻʪʴʩʷ ʚʘʛʦʚʠʭ ʧʦʢʘʟʥʠʢʽʚ ʫ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʨʦʩʣʠʥ ʯʠʩʪʦʪʽʣʫ, ʪʦ 
ʥʘʡʙʽʣʴʰʽ ʟʥʘʯʝʥʥʷ ʚʦʥʠ ʤʘʣʠ ʚ ʧʦʧʫʣʷʮʽʾ ʧʘʨʢʫ çʖʚʽʣʝʡʥʠʡè. ʄʘʩʘ ʨʦʩʣʠʥ, ʤʘʩʘ 
ʣʠʩʪʢʽʚ ʽ ʤʘʩʘ ʩʪʝʙʝʣ ʧʝʨʝʚʠʱʫʚʘʣʘ ʮʽ ʧʦʢʘʟʥʠʢʠ ʫ ʨʦʩʣʠʥ ʟ ʽʥʰʠʭ ʜʦʩʣʽʜʞʫʚʘʥʠʭ 
ʮʝʥʦʧʦʧʫʣʷʮʽʡ ʫ 1,3ï5,2 ʨʘʟʠ. 

ʇʦʨʷʜ ʟ ʤʝʨʠʩʪʠʯʥʠʤʠ ʪʘ ʤʝʪʨʠʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʤʠ ʨʦʟʨʘʭʫʚʘʣʠ 
ʘʣʦʤʝʪʨʠʯʥʽ ʤʦʨʬʦʤʝʪʨʠʯʥʽ ʧʘʨʘʤʝʪʨʠ ʫ ʯʠʩʪʦʪʽʣʫ, ʟʘʚʜʷʢʠ ʷʢʠʤ ʤʦʞʥʘ ʦʮʽʥʠʪʠ 
ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʚ ʨʦʟʚʠʪʢʫ ʨʽʟʥʠʭ ʯʘʩʪʠʥ ʨʦʩʣʠʥʠ. ʎʽ ʧʦʢʘʟʥʠʢʠ ʥʝʩʫʪʴ ʜʦʩʠʪʴ ʮʽʥʥʫ 
ʙʽʦʣʦʛʽʯʥʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʩʪʘʥ ʨʦʩʣʠʥʠ. ɺʦʥʠ ʪʘʢʦʞ ʤʦʞʫʪʴ ʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠ 
ʤʠʥʫʣʽ, ʚʞʝ ʨʝʘʣʽʟʦʚʘʥʽ ʨʽʚʥʽ ʘʢʪʠʚʥʦʩʪʽ ʦʨʛʘʥʽʟʤʽʚ, ʘ ʚʽʜʧʦʚʽʜʥʦ ʽ ʫʤʦʚʠ ʾʭ ʽʩʥʫʚʘʥʥʷ 
[3]. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʙʽʣʴʰʽʩʪʴ (83,3%) ʤʝʪʨʠʯʥʠʭ ʽ ʤʝʨʠʩʪʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʫ 
ʨʦʩʣʠʥ ʯʠʩʪʦʪʽʣʫ ʚ ʣʽʩʦʚʽʡ ʮʝʥʦʧʦʧʫʣʷʮʽʾ ʚ ʦʢʦʣʠʮʷʭ ʩ. ʍʫʜʷʢʠ ʤʘʣʠ ʜʦʩʠʪʴ ʥʠʟʴʢʽ ʾʭ 
ʟʥʘʯʝʥʥʷ. ɸ ʦʪ ʨʦʟʨʘʭʫʥʢʠ ʘʣʦʤʝʪʨʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʨʦʩʣʠʥ ʚ ʮʽʡ ʮʝʥʦʧʦʧʫʣʷʮʽʾ 
ʜʘʶʪʴ ʜʫʞʝ ʮʽʢʘʚʫ ʽʥʬʦʨʤʘʮʽʶ. ɿʦʢʨʝʤʘ, ʚʽʜʥʦʰʝʥʥʷ ʧʣʦʱʽ ʣʠʩʪʢʽʚ ʜʦ ʦʜʠʥʠʮʽ 
ʬʽʪʦʤʘʩʠ ʨʦʩʣʠʥʠ (LAR), ʚʽʜʥʦʰʝʥʥʷ ʧʣʦʱʽ ʣʠʩʪʢʽʚ ʜʦ ʦʜʠʥʠʮʽ ʬʽʪʦʤʘʩʠ ʣʠʩʪʢʽʚ 
(SLA), ʘ ʪʘʢʦʞ ʬʦʪʦʩʠʥʪʝʪʠʯʥʝ ʟʫʩʠʣʣʷ (LWR) ʷʢʝ ʚʠʨʘʞʘʻʪʴʩʷ ʫ ʚʽʜʥʦʰʝʥʥʽ 
ʬʽʪʦʤʘʩʠ ʣʠʩʪʢʽʚ ʜʦ ʤʘʩʠ ʚʩʽʻʾ ʨʦʩʣʠʥʠ, ʤʘʶʪʴ ʥʘʡʚʠʱʽ ʟʥʘʯʝʥʥʷ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ 
ʨʦʩʣʠʥʘʤʠ ʟ ʽʥʰʠʭ ʮʝʥʦʧʦʧʫʣʷʮʽʡ. 

ɺʩʝ ʮʝ ʻ ʩʚʽʜʯʝʥʥʷʤ ʪʦʛʦ, ʱʦ ʨʦʩʣʠʥʠ ʚ ʦʢʦʣʠʮʷʭ ʩ. ʍʫʜʷʢʠ ʤʘʶʪʴ ʚʠʩʦʢʫ 
ʩʪʽʡʢʽʩʪʴ ʱʦʜʦ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʫʤʦʚ ʨʦʩʪʫ ʟʘ ʨʘʭʫʥʦʢ ʨʦʟʚʠʪʢʫ ʬʦʪʦʩʠʥʪʝʪʠʯʥʦʛʦ 
ʘʧʘʨʘʪʫ. ɸ ʥʘʡʙʽʣʴʰ ʮʽʢʘʚʠʤ ʻ ʪʝ, ʱʦ ʨʦʩʣʠʥʠ ʟ ʮʽʻʾ ʮʝʥʦʧʦʧʫʣʷʮʽʾ ʤʘʶʪʴ ʽ 
ʥʘʡʚʠʱʠʡ ʧʦʢʘʟʥʠʭ ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʟʫʩʠʣʣʷ (ʚʽʜʥʦʰʝʥʥʷ ʤʘʩʠ ʨʝʧʨʦʜʫʢʪʠʚʥʠʭ 
ʦʨʛʘʥʽʚ ʜʦ ʤʘʩʠ ʚʩʽʻʾ ʨʦʩʣʠʥʠ, RE) ï 36,82%. ʊʦʙʪʦ, ʷʢ ʙʠ ʥʝ ʙʫʣʦ ʩʢʨʫʪʥʦ ʨʦʩʣʠʥʽ 
ʚʠʞʠʪʠ, ʚʦʥʘ ʥʘʡʙʽʣʴʰʝ ʤʘʪʝʨʽʘʣʴʥʠʭ ʽ ʝʥʝʨʛʝʪʠʯʥʠʭ ʟʫʩʠʣʴ ʩʧʨʷʤʦʚʫʻ ʥʘ 
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ʬʦʨʤʫʚʘʥʥʷ ʦʨʛʘʥʽʚ ʨʦʟʤʥʦʞʝʥʥʷ ʋ ʩʧʨʠʷʪʣʠʚʠʭ ʞʝ ʫʤʦʚʘʭ (ʧʦʧʫʣʷʮʽʷ ʚ ʧʘʨʢʫ 
çʖʚʽʣʝʡʥʠʡè ʪʘ ʥʘ çʇʦʣʽʛʦʥʽè) ʨʝʧʨʦʜʫʢʪʠʚʥʝ ʟʘʩʠʣʣʷ ʙʫʣʦ ʜʫʞʝ ʥʝʟʥʘʯʥʠʤ 
(ʚʽʜʧʦʚʽʜʥʦ 5,60% ʪʘ 7,40%) ʪʦʤʫ, ʱʦ ʙʽʣʴʰʘ ʯʘʩʪʠʥʘ ʟʫʩʠʣʴ ʩʧʨʷʤʦʚʫʚʘʣʘʩʴ 
ʨʦʩʣʠʥʦʶ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʚʝʛʝʪʘʪʠʚʥʦʾ ʤʘʩʠ. 

ʅʘʤʠ ʪʘʢʦʞ ʜʦʩʣʽʜʞʫʚʘʣʘʩʴ ʘʤʧʣʽʪʫʜʘ ʤʽʥʣʠʚʦʩʪʽ ʦʟʥʘʢ, ʧʦʢʘʟʥʠʢʦʤ ʷʢʦʾ ʤʦʞʝ 
ʙʫʪʠ ʢʦʝʬʽʮʽʻʥʪ ʚʘʨʽʘʮʽʾ (CV%). ʈʽʚʝʥʴ ʤʽʥʣʠʚʦʩʪʽ ʚʠʟʥʘʯʘʣʠ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʪʘʢʦʾ 
ʰʢʘʣʠ: ʜʫʞʝ ʥʠʟʴʢʠʡ(ʜʦ 7%), ʥʠʟʴʢʠʡ (7ï12%), ʩʝʨʝʜʥʽʡ (13ï20%), ʚʠʩʦʢʠʡ (21ï
40%), ʜʫʞʝ ʚʠʩʦʢʠʡ (ʙʽʣʴʰʝ 40%). ʋ ʚʩʽʭ ʮʝʥʦʧʦʧʫʣʷʮʽʷʭ ʯʠʩʪʦʪʽʣʫ ʙʽʣʴʰʽʩʪʴ 
ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʤʦʨʬʦʤʝʪʨʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʤʘʣʠ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʾʭ ʤʽʥʣʠʚʦʩʪʽ. ʋ 
ʮʝʥʦʧʦʧʫʣʷʮʽʾ ʥʘ ʧʦʣʽʛʦʥʽ ʚʦʥʘ ʢʦʣʠʚʘʣʘʩʴ ʚʽʜ 22,09 ʜʦ 30,15%, ʚ ʦʢʦʣʠʮʷʭ ʩ. 
ʍʫʜʷʢʠ ʚʽʜ 20,97 ʜʦ 30,76%, ʫ ʧʘʨʢʫ çʖʚʽʣʝʡʥʠʡè ʚʽʜ 22,6 ʜʦ 27,62%. ɯ ʪʽʣʴʢʠ ʚ 
ʮʝʥʦʧʦʧʫʣʷʮʽʾ ʙʽʣʷ ʜʦʨʦʛʠ ʧʦ ʧʨʦʩʧʝʢʪʫ ʇʝʨʝʤʦʛʠ ʯʦʪʠʨʠ ʧʦʢʘʟʥʠʢʠ ʟ ʜʚʘʥʘʜʮʷʪʠ 
ʤʘʣʠ ʩʝʨʝʜʥʽʡ ʨʽʚʝʥʴ ʤʽʥʣʠʚʦʩʪʽ (ʢʽʣʴʢʽʩʪʴ ʧʣʦʜʽʚ ï 18,81%, ʤʘʩʘ ʥʘʩʽʥʥʷ ï 19,97%, 
ʜʦʚʞʠʥʘ ʢʦʨʦʙʦʯʢʠ ï 14,16%, ʜʽʘʤʝʪʨ ʢʦʨʦʙʦʯʢʠ ï 14,62%). ʊʦʙʪʦ ʚ ʮʽʡ 
ʮʝʥʦʧʦʧʫʣʷʮʽʾ ʙʽʣʴʰ ʩʪʘʙʽʣʴʥʠʤʠ ʚʠʷʚʠʣʠʩʴ ʦʟʥʘʢʠ ʛʝʥʝʨʘʪʠʚʥʦʾ ʯʘʩʪʠʥʠ ʨʦʩʣʠʥʠ. 
ɺʽʜʦʤʦ, ʱʦ ʘʤʧʣʽʪʫʜʘ ʤʽʥʣʠʚʦʩʪʽ ʦʨʛʘʥʘ ʪʠʤ ʤʝʥʰʘ, ʯʠʤ ʚʘʞʣʠʚʽʰʠʡ ʮʝʡ ʦʨʛʘʥ ʜʣʷ 
ʟʙʝʨʝʞʝʥʥʷ ʛʝʥʦʪʠʧʫ ʚʠʜʫ [8]. ʇʦʜʽʙʥʘ ʟʘʢʦʥʦʤʽʨʥʽʩʪʴ, ʘʣʝ ʜʝʱʦ ʚ ʤʝʥʰʽʡ ʤʽʨʽ 
ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ ʮʝʥʦʧʦʧʫʣʷʮʽʾ ʯʠʩʪʦʪʽʣʫ ʚ ʦʢʦʣʠʮʷʭ ʩ. ʍʫʜʷʢʠ. 

ʗʢ ʚʽʜʦʤʦ, ʟʥʘʯʝʥʥʷ ˇʨʫʥʪʫ ʜʣʷ ʨʦʩʣʠʥ, ʧʦ-ʧʝʨʰʝ, ʚʠʟʥʘʯʘʻʪʴʩʷ ʪʠʤ, ʱʦ ʚʽʥ ʻ 
ʦʧʦʨʥʠʤ ʩʫʙʩʪʨʘʪʦʤ ʜʣʷ ʙʽʣʴʰʦʩʪʽ ʥʘʟʝʤʥʠʭ ʽ ʚʦʜʥʠʭ ʨʦʩʣʠʥ, ʘ ʧʦ-ʜʨʫʛʝ ʪʠʤ, ʱʦ ʟ 
ʥʴʦʛʦ ʨʦʩʣʠʥʠ ʦʪʨʠʤʫʶʪʴ ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʞʠʪʪʷ ʤʽʥʝʨʘʣʴʥʽ ʨʝʯʦʚʠʥʠ ʽ ʚʦʜʫ, ʷʢʽ 
ʩʢʣʘʜʘʶʪʴ ʧʦʨʷʜ ʟ ʧʨʦʜʫʢʪʘʤʠ ʬʦʪʦʩʠʥʪʝʟʫ ʦʩʥʦʚʫ ʜʣʷ ʧʦʙʫʜʦʚʠ ʾʭ ʪʽʣʘ. ɺʽʜʤʽʥʥʦʩʪʽ 
ʚ ʤʽʥʝʨʘʣʴʥʦʤʫ ʩʢʣʘʜʽ ˇʨʫʥʪʫ ʚʠʢʣʠʢʘʶʪʴ ʟʤʽʥʠ ʷʢ ʥʘ ʨʽʚʥʽ ʮʝʥʦʧʦʧʫʣʷʮʽʡ, 
ʧʨʠʟʚʦʜʷʯʠ ʜʦ ʧʦʨʫʰʝʥʥʷ ʾʭ ʩʪʨʫʢʪʫʨʠ, ʪʘʢ ʽ ʥʘ ʨʽʚʥʽ ʦʢʨʝʤʠʭ ʦʩʦʙʠʥ ʨʦʩʣʠʥ [8]. 

ʋ ʟʚô̫ ʟʢʫ ʟ ʮʠʤ ʥʘʤʠ ʟʜʽʡʩʥʝʥʦ ʧʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʤʦʨʬʦʣʦʛʽʯʥʦʾ ʤʽʥʣʠʚʦʩʪʽ 
ʯʠʩʪʦʪʽʣʫ ʚʝʣʠʢʦʛʦ ʧʨʠ ʡʦʛʦ ʘʜʘʧʪʘʮʽʾ ʚ ʪʝʭʥʦʛʝʥʥʠʭ ʽ ʥʝʪʝʭʥʦʛʝʥʥʠʭ ʝʢʦʪʦʧʘʭ. ʄʠ 
ʧʨʦʚʝʣʠ ʽʥʪʝʛʨʘʣʴʥʫ ʦʮʽʥʢʫ ʷʢʦʩʪʽ ˇʨʫʥʪʫ ʥʘ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʪʝʨʠʪʦʨʽʷʭ [7]. 
ɿô̫ ʩʫʚʘʣʦʩʴ, ʱʦ ʾʭ ʤʦʞʥʘ ʨʦʟʪʘʰʫʚʘʪʠ (ʚʽʜ ʚʠʱʦʾ ʷʢʦʩʪʽ ʜʦ ʥʠʞʯʦʾ) ʚ ʪʘʢʽʡ 
ʧʦʩʣʽʜʦʚʥʦʩʪʽ: çʇʦʣʽʛʦʥè, çʇʘʨʢè, ʩ. ʍʫʜʷʢʠ, çɼʦʨʦʛʘè (ʪʘʙʣ.). 

ɯʥʪʝʛʨʘʣʴʥʠʡ ʧʦʢʘʟʥʠʢ ʷʢʦʩʪʽ ˇʨʫʥʪʫ 

ʋʨʫʧʦʚʘʥʥʷ 
P 2 O 5 K 2 O N ɻʫʤʫʩ ʈʘʥʛ 

 %  %  %  % %  

çʇʦʣʽʛʦʥè 189 100 549 100 87 72,5 3,95 100 93,1 1 

çɼʦʨʦʛʘè 114 60,3 249 45,7 92 76,6 3,6 91,1 68,3 4 

ʩ. ʍʫʜʷʢʠ 114 60,3 234 42,6 115 95,8 3,26 82,5 70,3 3 

çʇʘʨʢè 174 92,1 291 53 120 100 3,35 84,8 82,4 2 

 
ʇʦʨʷʜ ʟ ʮʠʤ, ʤʠ ʨʦʟʨʘʭʫʚʘʣʠ ʢʦʝʬʽʮʽʻʥʪ ʨʘʥʛʦʚʦʾ ʢʦʨʝʣʷʮʽʾ ʉʧʽʨʤʝʥʘ ʤʽʞ 

ʷʢʽʩʪʶ ˇʨʫʥʪʫ ʪʘ ʜʝʷʢʠʤʠ ʤʝʪʨʠʯʥʠʤʠ ʪʘ ʘʣʦʤʝʪʨʠʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʨʦʩʣʠʥ, ʘ 
ʪʘʢʦʞ ʽʥʜʝʢʩʦʤ ʚʽʪʘʣʽʪʝʪʫ ʮʝʥʦʧʦʧʫʣʷʮʽʡ ʯʠʩʪʦʪʽʣʫ, ʷʢʽ ʨʦʩʪʫʪʴ ʥʘ ʨʽʟʥʠʭ ʟʘ ʷʢʽʩʪʶ 
ˇʨʫʥʪʘʭ. ɼʦʚʝʜʝʥʦ, ʱʦ ʪʽʣʴʢʠ ʤʽʞ ʷʢʽʩʪʶ ˇʨʫʥʪʫ ʽ ʬʦʪʦʩʠʥʪʝʪʠʯʥʠʤ ʟʫʩʠʣʣʷʤ ʽʩʥʫʻ 
ʥʝʟʥʘʯʥʘ ʧʨʷʤʘ ʢʦʨʝʣʷʮʽʷ, ʷʢʘ ʩʪʘʥʦʚʠʪʴ rs = 0,4, ʪʦʜʽ ʷʢ ʤʽʞ ʽʥʰʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ 
ʚʦʥʘ ʤʘʣʘ ʙʽʣʴʰʽ ʟʥʘʯʝʥʥʷ ï ʚʽʜ 0,6 ʜʦ 0,8, ʘ ʤʽʞ ʷʢʽʩʪʶ ˇʨʫʥʪʫ ʽ ʨʝʧʨʦʜʫʢʪʠʚʥʠʤ 
ʟʫʩʠʣʣʷʤ ï ʦʙʝʨʥʝʥʘ (rs = ï0,8). 

ɾʠʪʪʻʚʠʡ ʩʪʘʥ ʨʦʩʣʠʥ ʫ ʮʝʥʦʧʦʧʫʣʷʮʽʾ ʻ ʦʜʥʽʻʶ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ 
ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦʧʫʣʷʮʽʡʥʦʛʦ ʨʽʚʥʷ ʧʨʠ ʟʘʛʘʣʴʥʽʡ ʦʮʽʥʮʽ ʩʪʘʥʫ 
ʧʦʧʫʣʷʮʽʾ [4]. ʅʘʤʠ, ʜʣʷ ʦʮʽʥʢʠ ʞʠʪʪʻʚʦʩʪʽ ʮʝʥʦʧʦʧʫʣʷʮʽʡ, ʙʫʚ ʦʙʨʘʥʠʡ ʽʥʜʝʢʩ 
ʚʽʪʘʣʽʪʝʪʫ ʧʦʧʫʣʷʮʽʡ (IVC), ʷʢʠʡ ʤʠ ʨʦʟʨʘʭʦʚʫʚʘʣʠ ʟʘ ʤʦʨʬʦʤʝʪʨʠʯʥʠʤʠ 
ʧʦʢʘʟʥʠʢʘʤʠ ʦʩʦʙʠʥ, ʷʢʽ ʚʭʦʜʠʣʠ ʜʦ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʮʝʥʦʧʦʧʫʣʷʮʽʡ.  
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ɿʘ ʛʨʘʜʽʻʥʪʦʤ ʫʤʦʚʠ ʨʦʩʪʫ ʽ ʨʦʟʚʠʪʢʫ ʨʦʩʣʠʥ ʤʦʞʥʘ ʨʦʟʪʘʰʫʚʘʪʠ ʫ 
ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʷʢʘ ʚʽʜʧʦʚʽʜʘʻ ʟʥʠʞʝʥʥʷʤ ʟʥʘʯʝʥʴ ʚʽʪʘʣʽʪʝʪʫ ʜʦʩʣʽʜʞʫʚʘʥʠʭ 
ʮʝʥʦʧʦʧʫʣʷʮʽʡ. ʅʘʡʙʽʣʴʰʝ ʟʥʘʯʝʥʥʷ ʽʥʜʝʢʩʫ ʚʽʜʧʦʚʽʜʘʻ ʥʘʡʢʨʘʱʠʤ ʫʤʦʚʘʤ ʜʣʷ 
ʨʝʘʣʽʟʘʮʽʾ ʨʦʩʪʦʚʠʭ ʧʦʪʝʥʮʽʡ ʨʦʩʣʠʥ.  

ʈʦʟʨʘʭʦʚʘʥʠʡ ʥʘʤʠ ʽʥʜʝʢʩ ʚʽʪʘʣʽʪʝʪʫ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʧʦʧʫʣʷʮʽʡ ʯʠʩʪʦʪʽʣʫ 
ʧʦʢʘʟʘʚ, ʱʦ ʮʝʥʦʧʦʧʫʣʷʮʽʷ ʥʘ ʧʦʣʽʛʦʥʽ ʤʘʻ ʥʘʡʚʠʱʠʡ ʡʦʛʦ ʧʦʢʘʟʥʠʢ ï 1,24, ʚ ʧʘʨʢʫ 
çʖʚʽʣʝʡʥʠʡè ï 1,17 ʽ ʥʘʡʤʝʥʰʠʡ ʚ ʦʢʦʣʠʮʷʭ ʩ. ʍʫʜʷʢʠ ï 0,61.  

ʆʪʞʝ, ʧʨʦʚʦʜʷʯʠ ʢʦʤʧʣʝʢʩʥʠʡ ʤʦʨʬʦʤʝʪʨʠʯʥʠʡ ʘʥʘʣʽʟ ʨʦʩʣʠʥ, ʷʢʽ ʥʘʣʝʞʘʪʴ 
ʨʽʟʥʠʤ ʮʝʥʦʧʦʧʫʣʷʮʽʷʤ, ʤʦʞʥʘ ʟ ʧʝʚʥʦʶ ʡʤʦʚʽʨʥʽʩʪʶ ʛʦʚʦʨʠʪʠ ʧʨʦ ʷʢʽʩʪʴ ʫʤʦʚ 
ʩʝʨʝʜʦʚʠʱʘ ʚ ʷʢʠʭ ʚʦʥʠ ʨʦʩʪʫʪʴ. ʇʨʦʧʦʥʦʚʘʥʽ ʧʽʜʭʦʜʠ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʟʘ 
ʤʦʜʝʣʽ ʦʮʽʥʶʚʘʥʥʷ ʚʟʘʻʤʦʚʧʣʠʚʽʚ ʫ ʜʽʘʜʽ çʛʝʥʦʪʠʧïʩʝʨʝʜʦʚʠʱʝè. 
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ʉʋʏɸʉʅʀʁ ʉʊɸʅ ɯ ʇɽʈʉʇɽʂʊʀɺʀ ʉɽʃɽʂʎɯɰ ʇʐɽʅʀʎɯ ʉʇɽʃʔʊɸ 

 
ɯ. ʇ. ɼʽʦʨʜʽʻʚʘ, ʆ. ɺ. ɭʱʝʥʢʦ 
ʋʤʘʥʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʩʘʜʽʚʥʠʮʪʚʘ 
 
ʇʰʝʥʠʮʷ ʩʧʝʣʴʪʘ (Triticum spelta L.) ʘʙʦ ʧʦʣʙʘ ʩʧʨʘʚʞʥʷ ʻ ʜʨʝʚʥʽʤ, ʤʘʡʞʝ 

ʟʥʠʢʣʠʤ ʚʠʜʦʤ ʧʰʝʥʠʮʽ. ɺʦʥʘ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʧʣʽʚʯʘʩʪʠʭ ʛʝʢʩʘʧʣʦʾʜʥʠʭ (2n=6ʭ=42) 
ʧʰʝʥʠʮʴ, ʟʘ ʛʝʥʦʤʥʠʤ ʩʢʣʘʜʦʤ ʘʥʘʣʦʛʽʯʥʘ ʧʰʝʥʠʮʽ ʤô̫ ʢʽʡ. ɿʛʽʜʥʦ ʟ ʘʨʭʝʦʣʦʛʽʯʥʠʤʠ 
ʟʥʘʭʽʜʢʘʤʠ, ʩʧʝʣʴʪʘ ʟô̫ ʚʠʣʘʩʴ ʚ ʝʧʦʭʫ ʨʘʥʥʴʦʾ ʙʨʦʥʟʠ (2200ï1500 ʨʦʢʽʚ ʜʦ ʥ.ʝ.). ʅʘ 
ʜʫʤʢʫ ʅ.ʇ. ɻʦʥʯʘʨʦʚʘ, ʩʧʝʣʴʪʘ ʚʠʥʠʢʣʘ ʚ ɯʨʘʥʽ, ʟʚʽʜʢʠ ʧʦʪʽʤ ʨʦʟʧʦʚʩʶʜʠʣʘʩʴ ʫ 
ʧʨʠʣʝʛʣʽ ʨʘʡʦʥʠ ɸʟʽʾ ʽ ʜʘʣʽ ï ʚ ɭʚʨʦʧʫ. ʆʜʥʘʢ ʙʫʣʘ ʚʠʪʽʩʥʝʥʘ ʧʰʝʥʠʮʝʶ ʤô̫ ʢʦʶ ʽ 
ʟʙʝʨʝʛʣʘʩʴ ʣʠʰʝ ʫ ʚʠʛʣʷʜʽ ʽʟʦʣʴʦʚʘʥʠʭ ʧʦʩʽʚʽʚ ʫ ʚʠʩʦʢʦʛʽʨʥʠʭ ʨʘʡʦʥʘʭ ɯʨʘʥʫ, 
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ʊʘʜʞʠʢʠʩʪʘʥʫ, ʊʫʨʝʯʯʠʥʠ, ɸʟʝʨʙʘʡʜʞʘʥʫ. ʅʠʥʽ ʩʧʝʣʴʪʫ ʚʠʨʦʱʫʶʪʴ ʚ ʢʨʘʾʥʘʭ 
ɭʚʨʦʧʠ, ʪʘʢʠʭ ʷʢ ʅʽʤʝʯʯʠʥʘ, ʐʚʝʡʮʘʨʽʷ, ʌʨʘʥʮʽʷ, ɯʩʧʘʥʽʷ, ʋʢʨʘʾʥʽ, ʦʜʥʘʢ, ʧʣʦʱʽ 
ʧʦʩʽʚʫ ʟʘʣʠʰʘʶʪʴʩʷ ʥʝʚʝʣʠʢʠʤʠ. 

ʉʧʝʣʴʪʘ ʯʝʨʝʟ ʚʠʩʦʢʠʡ ʚʤʽʩʪ ʚ ʟʝʨʥʽ ʙʽʣʢʘ, ʞʠʨʫ, ʟʘʣʽʟʘ, ʩʝʣʝʥʫ, ʚʽʪʘʤʽʥʽʚ ɺ ʽ D 
ʢʦʨʠʩʪʫʻʪʴʩʷ ʚʝʣʠʢʠʤ ʧʦʧʠʪʦʤ ʫ ʥʘʨʦʜʽʚ ɿʘʭʽʜʥʦʾ ɭʚʨʦʧʠ. ɺ ʦʩʪʘʥʥʻ ʜʝʩʷʪʠʣʽʪʪʷ ʍʍ 
ʩʪʦʣʽʪʪʷ ʩʝʣʝʢʮʽʦʥʝʨʠ ʻʚʨʦʧʝʡʩʴʢʠʭ ʢʨʘʾʥ ʧʦʯʘʣʠ ʽʥʪʝʥʩʠʚʥʫ ʨʦʙʦʪʫ ʧʦ ʩʪʚʦʨʝʥʥʶ 
ʩʦʨʪʽʚ ʩʧʝʣʴʪʠ. ʋ ʮʴʦʤʫ ʥʘʧʨʷʤʢʫ ʧʝʚʥʽ ʫʩʧʽʭʠ ʜʦʩʷʛʥʫʪʽ ʚ ʐʚʝʡʮʘʨʽʾ, ɸʚʩʪʨʽʾ ʪʘ 
ʅʽʤʝʯʯʠʥʽ. ʅʘʡʙʽʣʴʰ ʚʽʜʦʤʠʤʠ ʚ ɭʚʨʦʧʽ ʻ ʩʦʨʪʠ ʩʧʝʣʴʪʠ ʦʟʠʤʦʾ Rubiota (ʏʝʭʽʷ), 
Baulªnder, Schwabenkorn, Frankenkorn (ɸʚʩʪʨʽʷ), Nirvana (ʉʝʨʙʽʷ), Altgold Rotkorn 
(ʐʚʝʮʽʷ), ɸʣʴʢʦʨʘʥ (ʈʌ) ʪʘ ʷʨʦʾ ï Tridentina (ɯʪʘʣʽʷ). 

ɺ ɺʢʨʘʾʥʽ ʩʝʣʝʢʮʽʷ ʩʧʝʣʴʪʠ ʚʝʜʝʪʴʩʷ ʚ ɯʥʩʪʠʪʫʪʽ ʨʦʩʣʠʥʥʠʮʪʚʘ ʽʤ. ɺ.ʗ. ʖʨô̒ ʚʘ, 
ɺʩʝʫʢʨʘʾʥʩʴʢʦʤʫ ʥʘʫʢʦʚʦʤʫ ʽʥʩʪʠʪʫʪʽ ʩʝʣʝʢʮʽʾ, ʋʤʘʥʩʴʢʦʤʫ ʥʘʮʽʦʥʘʣʴʥʦʤʫ 
ʫʥʽʚʝʨʩʠʪʝʪʽ ʩʘʜʽʚʥʠʮʪʚʘ. ʉʪʘʥʦʤ ʥʘ 2016 ʨ. ʚ ʋʢʨʘʾʥʽ ʨʘʡʦʥʦʚʘʥʦ ʜʚʘ ʩʦʨʪʠ ʩʧʝʣʴʪʠ 
ʦʟʠʤʦʾ ī ɿʦʨʷ ʋʢʨʘʾʥʠ ʪʘ ɭʚʨʦʧʘ.  

ɿʦʨʷ ʋʢʨʘʾʥʠ ï ʙʝʟʦʩʪʠʡ ʚʠʩʦʢʦʙʽʣʢʦʚʠʡ ʩʦʨʪ ʧʨʠʜʘʪʥʠʡ ʜʣʷ ʦʨʛʘʥʽʯʥʦʛʦ 
ʟʝʤʣʝʨʦʙʩʪʚʘ ʝʢʩʪʝʥʩʠʚʥʦʛʦ ʪʠʧʫ. ʉʦʨʪ ʩʪʚʦʨʝʥʦ ʰʣʷʭʦʤ ʙʘʛʘʪʦʨʘʟʦʚʦʛʦ 
ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʜʦʙʦʨʫ ʟ ʧʦʧʫʣʷʮʽʾ Triticum spelta L. ɺ ʟʝʨʥʽ ʤʽʩʪʠʪʴʩʷ 18ī22% ʙʽʣʢʫ 
ʪʘ 48ī49% ʢʣʝʡʢʦʚʠʥʠ. ʉʦʨʪ ʧʦʩʫʭʦ- ʪʘ ʟʠʤʦʩʪʽʡʢʠʡ, ʩʪʽʡʢʠʡ ʧʨʦʪʠ ʚʠʣʷʛʘʥʥʷ ʪʘ 
ʦʩʠʧʘʥʥʷ, ʤʘʻ ʩʪʽʡʢʽʩʪʴ ʘʙʦ ʪʦʣʝʨʘʥʪʥʽʩʪʴ ʧʨʦʪʠ ʦʩʥʦʚʥʠʭ ʛʨʠʙʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ. 

ɭʚʨʦʧʘ ï ʦʩʪʠʩʪʘ ʬʦʨʤʘ ʧʰʝʥʠʮʽ ʩʧʝʣʴʪʠ, ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚʠʩʦʢʠʤ ʚʤʽʩʪʦʤ 
ʙʽʣʢʫ ʪʘ ʧʨʠʜʘʪʥʽʩʪʴ ʜʦ ʦʨʛʘʥʽʯʥʦʛʦ ʟʝʤʣʝʨʦʙʩʪʚʘ ʝʢʩʪʝʥʩʠʚʥʦʛʦ ʪʠʧʫ. ʉʦʨʪ 
ʚʽʜʽʙʨʘʥʦ ʟ ʧʦʧʫʣʷʮʽʾ Triticum aestivum/Triticum spelta ʰʣʷʭʦʤ ʙʘʛʘʪʦʨʘʟʦʚʦʛʦ 
ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʜʦʙʦʨʫ. ɺʠʨʽʟʥʷʻʪʴʩʷ ʣʝʛʢʠʤ ʦʙʤʦʣʦʪʦʤ ʟʝʨʥʘ ʽ ʚʤʽʩʪʦʤ ʙʽʣʢʫ 
18ī20%. 

ʆʩʥʦʚʥʦʶ ʧʦʟʠʪʠʚʥʦʶ ʨʠʩʦʶ ʩʧʝʣʴʪʠ ʻ ʚʠʩʦʢʠʡ ʚʤʽʩʪ ʙʽʣʢʫ ʽ ʢʣʝʡʢʦʚʠʥʠ. 
ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʮʝ ʙʦʨʦʰʥʦ ʽʟ ʩʧʝʣʴʪʠ ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʭʣʽʙʦʧʝʯʝʥʥʷ, ʱʦ 
ʧʦʚô̫ ʟʘʥʦ ʽʟ ʥʠʟʴʢʦʶ ʷʢʽʩʪʶ ʢʣʝʡʢʦʚʠʥʠ. ʊʦʤʫ, ʘʢʪʫʘʣʴʥʠʤ ʻ ʧʦʣʽʧʰʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ 
ʷʢʦʩʪʽ ʩʧʝʣʴʪʠ ʜʦ ʨʽʚʥʷ ʧʰʝʥʠʮʽ ʤô̫ ʢʦʾ ʧʨʠ ʟʙʝʨʝʞʝʥʥʽ ʚʠʩʦʢʦʛʦ ʚʤʽʩʪʫ ʢʣʝʡʢʦʚʠʥʠ. 
ʑʝ ʦʜʥʽʻʶ ʥʝʚʠʨʽʰʝʥʦʶ ʧʨʦʙʣʝʤʦʶ ʩʝʣʝʢʮʽʾ ʩʧʝʣʴʪʠ ʻ ʾʾ ʚʠʩʦʢʘ ʧʣʽʚʯʘʩʪʽʩʪʴ, ʱʦ 
ʧʝʨʝʰʢʦʜʞʘʻ ʚʽʣʴʥʦʤʫ ʦʙʤʦʣʦʪʫ ʟʝʨʥʘ. ʂʨʽʤ ʪʦʛʦ, ʩʧʝʣʴʪʘ ʧʦʩʪʫʧʘʻʪʴʩʷ ʧʰʝʥʠʮʽ 
ʤô̫ ʢʽʡ ʟʘ ʚʨʦʞʘʡʥʽʩʪʶ. ɺ ʟʚô̫ ʟʢʫ ʟ ʮʠʤ, ʧʦʜʘʣʴʰʘ ʩʝʣʝʢʮʽʡʥʘ ʨʦʙʦʪʘ ʟ ʩʧʝʣʴʪʦʶ ʤʘʻ 
ʙʫʪʠ ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʨʦʟʚô̫ ʟʘʥʥʷ ʜʘʥʠʭ ʧʨʦʙʣʝʤ ʽ ʩʪʚʦʨʝʥʥʷ ʩʦʨʪʽʚ ʩʧʝʣʴʪʠ ʟ 
ʧʽʜʚʠʱʝʥʠʤ ʚʤʽʩʪʦʤ ʙʽʣʢʫ ʪʘ ʢʣʝʡʢʦʚʠʥʠ ʚʠʩʦʢʦʾ ʷʢʦʩʪʽ, ʧʦʣʽʧʰʝʥʠʤ ʦʙʤʦʣʦʪʦʤ 
ʟʝʨʥʘ, ʷʢʽ ʙ ʟʘ ʚʨʦʞʘʡʥʽʩʪʶ ʥʝ ʧʦʩʪʫʧʘʣʠʩʷ ʧʰʝʥʠʮʽ ʤô̫ ʢʽʡ. 

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʥʠʟʢʫ ʧʦʟʠʪʠʚʥʠʭ ʦʟʥʘʢ ʽ ʧʝʨʝʚʘʛ ʩʧʝʣʴʪʠ ʚʦʥʘ ʧʦʢʠ ʥʝ 
ʦʪʨʠʤʘʣʘ ʜʦʩʪʘʪʥʴʦ ʰʠʨʦʢʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʩʚʽʪʦʚʦʤʫ ʟʝʤʣʝʨʦʙʩʪʚʽ. ʎʷ ʢʫʣʴʪʫʨʘ 
ʧʦʪʨʝʙʫʻ ʩʝʣʝʢʮʽʡʥʦʛʦ ʧʦʣʽʧʰʝʥʥʷ ʽ ʟʙʽʣʴʰʝʥʥʽ ʢʽʣʴʢʦʩʪʽ ʽ ʨʽʟʥʦʤʘʥʽʪʥʦʩʪʽ ʩʦʨʪʽʚ 
ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ. 
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ʧʰʝʥʠʮʽ ʥʘ ʩʪʽʡʢʽʩʪʴ ʥʝ ʤʦʞʣʠʚʦ ʧʝʨʝʦʮʽʥʠʪʠ, ʘʜʞʝ ʙʘʛʘʪʦʨʽʯʥʽ ʜʘʥʽ ʜʦʩʣʽʜʞʝʥʴ 
ʄʠʨʦʥʽʚʩʴʢʦʛʦ ʽʥʩʪʠʪʫʪʫ ʧʰʝʥʠʮʽ ʽʤʝʥʽ ɺ. ʄ. ʈʝʤʝʩʣʘ ʅɸɸʅ ʋʢʨʘʾʥʠ ʩʚʽʜʯʘʪʴ, ʱʦ 
ʧʽʜʚʠʱʝʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʫʨʘʞʝʥʥʷ ʙʫʨʦʶ ʽʨʞʝʶ ʥʘ ʢʦʞʥʽ 10% ʚʽʜʧʦʚʽʜʘʻ 
ʟʥʠʞʝʥʥʶ ʫʨʦʞʘʶ ʟʝʨʥʘ ʥʘ 2ï3 ʮ/ʛʘ (ʂʦʚʘʣʠʰʠʥʘ ɻ.ʄ., 2010). 

ʉʝʣʝʢʮʽʷ ʥʘ ʩʪʽʡʢʽʩʪʴ ʧʨʦʪʠ ʰʢʽʜʣʠʚʠʭ ʦʨʛʘʥʽʟʤʽʚ ʘʢʪʫʘʣʴʥʘ ʚ ʫʩʽ ʯʘʩʠ ʽ ʚʝʣʘʩʷ 
ʟʝʤʣʝʨʦʙʘʤʠ ʱʝ ʟʜʘʚʥʘ. Cʧʦʯʘʪʢʫ, ʟʘ ʯʘʩʽʚ ʧʨʠʤʽʪʠʚʥʦʛʦ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ, ʮʝ 
ʙʫʣʘ ʩʪʠʭʽʡʥʘ ʩʝʣʝʢʮʽʷ: ʚʽʜʥʦʩʥʦ ʚʠʪʨʠʚʘʣʽ ʬʦʨʤʠ ʚʠʦʢʨʝʤʣʶʚʘʣʠʩʴ ʰʣʷʭʦʤ 
ʧʨʠʨʦʜʥʦʛʦ ʜʦʙʦʨʫ ʧʽʩʣʷ ʤʘʩʦʚʠʭ ʩʧʘʣʘʭʽʚ ʭʚʦʨʦʙ ʯʠ ʚ ʨʝʟʫʣʴʪʘʪʽ ʩʚʽʜʦʤʦʛʦ ʜʦʙʦʨʫ 
ʨʦʩʣʠʥ ʟ ʙʘʞʘʥʠʤʠ ʦʟʥʘʢʘʤʠ. 

ʇʦʩʪʫʧʦʚʦ ʩʢʣʘʜʘʣʠʩʷ ʫʷʚʣʝʥʥʷ ʧʨʦ ʩʪʽʡʢʽʩʪʴ ʨʦʩʣʠʥ ʽ ʧʝʨʰʽ ʥʘʨʦʙʢʠ ʚ ʮʴʦʤʫ 
ʥʘʧʨʷʤʽ ʤʘʣʠ ʚʠʛʣʷʜ ʦʧʠʩʫ, ʩʧʦʩʪʝʨʝʞʝʥʴ ʽ ʟʘʬʽʢʩʦʚʘʥʽ ʚ ʨʦʙʦʪʘʭ ɸʨʠʩʪʦʪʝʣʷ 
(IV ʩʪ. ʜʦ ʥ. ʝ.), ʡʦʛʦ ʫʯʥʷ ʊʝʦʬʨʘʩʪʘ (III  ʩʪ. ʜʦ ʥ. ʝ.) ʪʘ ʇʣʽʥʽʷ-ʤʦʣʦʜʰʦʛʦ (I ʩʪ. ʥ. ʝ.). 
ɺ ʥʠʭ ʚʠʩʫʚʘʻʪʴʩʷ ʨʷʜ ʧʨʠʧʫʱʝʥʴ ʤʦʞʣʠʚʦʩʪʽ ʚʠʥʠʢʥʝʥʥʷ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʧʝʨʝʭʦʜʫ 
ʡʦʛʦ ʟ ʨʦʩʣʠʥʠ ʥʘ ʨʦʩʣʠʥʫ, ʚʽʜʤʽʥʥʦʩʪʝʡ ʩʪʽʡʢʦʩʪʽ ʫ ʢʫʣʴʪʫʨʥʠʭ ʪʘ ʜʠʢʠʭ ʨʦʩʣʠʥ. ʋ 
ʮʠʭ ʨʦʙʦʪʘʭ ʻ ʙʘʛʘʪʦ ʧʦʤʠʣʢʦʚʠʭ ʫʷʚʣʝʥʴ ʱʦʜʦ ʧʨʠʯʠʥ ʧʦʷʚʠ ʟʘʭʚʦʨʶʚʘʥʴ, ʧʨʦʪʝ 
ʧʽʜʢʨʝʩʣʝʥʦ ʨʽʟʥʠʡ ʩʪʫʧʽʥʴ ʫʨʘʞʝʥʥʷ ʬʽʣʦʛʝʥʝʪʠʯʥʦ ʜʘʣʝʢʠʭ ʨʦʩʣʠʥ, ʘ ʪʘʢʦʞ ʨʦʣʴ 
ʟʦʚʥʽʰʥʽʭ ʬʘʢʪʦʨʽʚ ʩʝʨʝʜʦʚʠʱʘ ʫ ʚʠʥʠʢʥʝʥʥʽ ʪʘ ʧʦʰʠʨʝʥʥʽ ʭʚʦʨʦʙʠ 
(ʂʫʨʩʘʥʦʚʘ ʊ. ɸ., 1988). 

ʇʦʰʪʦʚʭʦʤ ʫ ʟʥʘʯʥʦʤʫ ʧʨʦʨʠʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʽʤʫʥʽʪʝʪʫ ʨʦʩʣʠʥ ʚ XVII-XVIII ʩʪ. 
ʩʪʘʣʠ ʨʦʙʦʪʠ ʙʦʪʘʥʽʢʽʚ-ʩʠʩʪʝʤʘʪʠʢʽʚ, ʷʢʽ ʨʘʟʦʤ ʟ ʢʚʽʪʢʦʚʠʤʠ ʨʦʩʣʠʥʘʤʠ ʚʠʚʯʘʣʠ ʽ 
ʙʫʜʦʚʫ ʛʨʠʙʽʚ, ʘ ʟ ʫʜʦʩʢʦʥʘʣʝʥʥʷʤ ʤʽʢʨʦʩʢʦʧʫ ʚ 1665 ʨ. ʈ. ɻʫʢ ʜʘʚ ʦʧʠʩ çʥʘʩʽʥʠʥè 
ʛʨʠʙʽʚ ï ʪʝʣʝʡʪʦʩʧʦʨ (ʂʫʧʝʨ ɽ., 1980). ʅʘ ʧʦʯʘʪʢʫ XVIII ʩʪ. ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʙʫʣʦ 
ʜʦʚʝʜʝʥʦ ʤʦʞʣʠʚʽʩʪʴ ʧʨʦʨʦʩʪʘʥʥʷ ʛʨʠʙʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʧʦʨ. ɺ ʩʝʨʝʜʠʥʽ XVIII ʩʪ. 
ʜʦʚʝʜʝʥʦ ʤʦʞʣʠʚʽʩʪʴ ʧʝʨʝʜʘʯʽ ʭʚʦʨʦʙʠ ʟ ʭʚʦʨʦʾ ʨʦʩʣʠʥʠ ʥʘ ʟʜʦʨʦʚʫ (ʜʦʩʣʽʜʠ 1755 ʨ. 
ʄ. ʊʠʣʣʝ ʽ ʚ 1783 ʨ. ʄ. ʊʝʩʩʴʝ ʽʟ ʩʘʞʢʦʶ ʧʰʝʥʠʮʽ). ʈʝʚʦʣʶʮʽʻʶ ʚ ʨʦʟʫʤʽʥʥʽ 
ʧʘʪʦʛʝʥʥʦʾ ʨʦʣʽ ʛʨʠʙʽʚ ʩʪʘʣʠ ʜʦʩʣʽʜʞʝʥʥʷ ɸ. ʜʝ ɹʘʨʽ çʇʨʦ ʜʦʩʣʽʜʞʝʥʥʷ ʩʘʞʢʦʚʠʭ 
ʛʨʠʙʽʚè (1853 ʨ.), ʜʦʩʣʽʜʞʝʥʥʷ ʭʚʦʨʦʙ ʢʘʨʪʦʧʣʽ (1861 ʨ.) ʽ ʬʫʥʜʘʤʝʥʪʘʣʴʥʘ ʧʨʘʮʷ 
çʄʦʨʬʦʣʦʛʽʷ ʽ ʬʽʟʽʦʣʦʛʽʷ ʛʨʠʙʽʚè (1866 ʨ.), ʜʝ ʚʽʥ ʚʧʝʨʰʝ ʜʦʩʣʽʜʠʚ ʜʠʥʘʤʽʢʫ 
ʨʦʟʚʠʪʢʫ ʛʨʠʙʽʚ ʽ ʜʦʚʽʚ ʽʥʬʽʢʫʚʘʥʥʷ ʨʦʩʣʠʥʠ ʧʘʨʘʟʠʪʥʠʤ ʛʨʠʙʦʤ. 

ʅʘ ʧʦʯʘʪʢʫ ʍʍ ʩʪ. ʟʘʧʦʯʘʪʢʦʚʘʥʘ ʥʘʫʢʦʚʦ ʦʙˇʨʫʥʪʦʚʘʥʘ ʩʝʣʝʢʮʽʷ ʨʦʩʣʠʥ ʥʘ 
ʩʪʽʡʢʽʩʪʴ ʜʦ ʭʚʦʨʦʙ. ʑʝ ʚ 1907 ʨ. ʧʨʦʬʝʩʦʨ ɸ. ɸ. ʗʯʝʚʩʴʢʠʡ ʟʘʟʥʘʯʘʚ, ʱʦ ʦʩʥʦʚʥʠʤ 
ʥʘʧʨʷʤʢʦʤ ʫ ʟʘʭʠʩʪʽ ʨʦʩʣʠʥ ʧʦʚʠʥʥʦ ʩʪʘʪʠ ʧʨʘʢʪʠʯʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʪʽʡʢʠʭ ʜʦ 
ʭʚʦʨʦʙ ʨʦʩʣʠʥ (ɭʚʪʫʰʝʥʢʦ ʄ. ɼ., 2004).  

ɺʠʚʯʝʥʥʷ ʭʘʨʘʢʪʝʨʫ ʫʩʧʘʜʢʫʚʘʥʥʷ ʩʪʽʡʢʦʩʪʽ ʜʦ ʽʨʞʽ ʨʦʟʧʦʯʘʣʦʩʷ ʤʘʡʞʝ 
ʦʜʥʦʯʘʩʥʦ ʽʟ ʛʽʙʨʠʜʠʟʘʮʽʻʶ ʧʰʝʥʠʮʽ ʟ ʤʝʪʦʶ ʩʝʣʝʢʮʽʾ ʥʘ ʽʤʫʥʽʪʝʪ ʧʨʦʪʠ ʟʙʫʜʥʠʢʘ 
ʮʽʻʾ ʭʚʦʨʦʙʠ. ʅʘ ʧʦʯʘʪʢʫ ʍʍ ʩʪ. ʅ. ʉʪʨʘʤʧʝʣʽ ʙʫʣʠ ʧʨʦʚʝʜʝʥʽ ʚ ɯʪʘʣʽʾ ʩʦʪʥʽ 
ʩʭʨʝʱʫʚʘʥʴ ʟ ʤʝʪʦʶ ʦʪʨʠʤʘʥʥʷ ʚʨʦʞʘʡʥʠʭ ʩʦʨʪʽʚ, ʩʪʽʡʢʠʭ ʜʦ ʚʠʣʷʛʘʥʥʷ, 
ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʫʤʦʚ ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʭʚʦʨʦʙ. 

ʋ 1905 ʨ. ʢʝʤʙʨʠʜʞʩʴʢʠʡ ʙʦʪʘʥʽʢ H. Biffen ʚʧʝʨʰʝ ʚʩʪʘʥʦʚʠʚ, ʱʦ ʩʪʽʡʢʽʩʪʴ 
ʧʰʝʥʠʮʽ ʧʨʦʪʠ ʟʙʫʜʥʠʢʘ ʞʦʚʪʦʾ ʽʨʞʽ (Puccinia glumarum Erikss. et. Henn.) ʫ ʩʦʨʪʫ 
ʈʽʚʝʪ ʢʦʥʪʨʦʣʶʻʪʴʩʷ ʦʜʥʠʤ ʨʝʮʝʩʠʚʥʠʤ ʛʝʥʦʤ. ʊʘʢʠʤ ʯʠʥʦʤ, ʙʫʣʦ ʜʦʚʝʜʝʥʦ, ʱʦ 
ʩʪʽʡʢʽʩʪʴ ʧʰʝʥʠʮʽ ʜʦ ʟʙʫʜʥʠʢʘ ʞʦʚʪʦʾ ʽʨʞʽ ʧʽʜʧʦʨʷʜʢʦʚʫʻʪʴʩʷ ʟʘʢʦʥʘʤ ʛʝʥʝʪʠʢʠ, ʽ ʮʝ 
ʧʦʢʣʘʣʦ ʧʦʯʘʪʦʢ ʮʽʣʝʩʧʨʷʤʦʚʘʥʽʡ ʩʝʣʝʢʮʽʾ ʥʘ ʩʪʽʡʢʽʩʪʴ ʜʦ ʬʽʪʦʧʘʪʦʛʝʥʽʚ. 

ʐʚʝʜʩʴʢʠʡ ʛʝʥʝʪʠʢ ʅʽʣʴʩʩʦʥ ɽʣʝ, ʧʨʦʚʦʜʷʯʠ ʜʦʩʣʽʜʞʝʥʥʷ ʚ ʪʦʡ ʞʝ ʯʘʩ, 
ʧʦʢʘʟʘʚ, ʱʦ ʥʝ ʟʘʚʞʜʠ ʤʘʻ ʤʽʩʮʝ ʧʨʦʩʪʠʡ ʭʘʨʘʢʪʝʨ ʫʩʧʘʜʢʫʚʘʥʥʷ ʩʪʽʡʢʦʩʪʽ. ʆʢʨʽʤ 
ʧʨʦʩʪʠʭ ʚʟʘʻʤʦʟʚô̫ ʟʢʽʚ, ʚʽʥ ʦʪʨʠʤʘʚ ʽ ʩʢʣʘʜʥʝ ʨʦʟʱʝʧʣʝʥʥʷ ʟʘ ʩʪʽʡʢʽʩʪʶ ʛʽʙʨʠʜʽʚ. 
ɺʧʝʨʰʝ ʚ 1926 ʨ., ʚʠʚʯʠʚʰʠ ʛʽʙʨʠʜʠ ʧʰʝʥʠʮʽ ʚ ʨʽʟʥʽ ʬʘʟʠ ʨʦʟʚʠʪʢʫ, ɽ. ɹ. ʄʝʡʥʩ ʽʟ 
ʩʧʽʚʨʦʙʽʪʥʠʢʘʤʠ ʧʦʢʘʟʘʣʠ, ʱʦ ʩʪʽʡʢʽʩʪʴ ʜʦ ʨʽʟʥʠʭ ʨʘʩ ʙʫʨʦʾ ʽʨʞʽ ʫ ʨʽʟʥʠʭ ʩʦʨʪʽʚ ʤʦʞʝ 
ʢʦʥʪʨʦʣʶʚʘʪʠʩʷ ʨʽʟʥʠʤʠ ʛʝʥʘʤʠ (ɺʦʨʦʥʢʦʚʘ ɸ. ɸ., 1980). 
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ɺʘʞʣʠʚʫ ʨʦʣʴ ʚ ʫʩʚʽʜʦʤʣʝʥʥʽ ʛʝʥʝʪʠʯʥʦʾ ʧʨʠʨʦʜʠ ʚʽʨʫʣʝʥʪʥʦʩʪʽ ʟʙʫʜʥʠʢʽʚ 
ʭʚʦʨʦʙ ʟʽʛʨʘʣʦ ʚʽʜʢʨʠʪʪʷ ʚ 1917 ʨ. ʘʤʝʨʠʢʘʥʩʴʢʠʤʠ ʬʽʪʦʧʘʪʦʣʦʛʦʤʠ ɽ. ʉʪʝʢʤʘʥʦʤ ʽ 
ʌ. ʇʽʤʘʡʟʝʣ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʨʘʩ ʟʙʫʜʥʠʢʘ ʩʪʝʙʣʦʚʦʾ iʨʞʽ (Stakman E. C., 1917). ʎʝ 
ʜʦʟʚʦʣʠʣʦ ʟʨʦʟʫʤʽʪʠ ʧʨʠʯʠʥʠ ʚʪʨʘʪʠ ʩʦʨʪʘʤʠ ʩʪʽʡʢʦʩʪʽ ʜʦ ʭʚʦʨʦʙ, ʱʦ ʟʚʦʜʠʣʦ 
ʥʘʥʽʚʝʮʴ ʫʩʽ ʟʫʩʠʣʣʷ ʩʝʣʝʢʮʽʦʥʝʨʽʚ. 

ɺ ʉʈʉʈ ʨʦʙʦʪʫ ʟ ʚʠʚʯʝʥʥʷ ʭʘʨʘʢʪʝʨʫ ʫʩʧʘʜʢʫʚʘʥʥʷ ʩʪʽʡʢʦʩʪʽ ʜʦ ʙʫʨʦʾ ʽʨʞʽ ʫ 
ʤʽʞʚʠʜʦʚʠʭ ʛʽʙʨʠʜʽʚ ʨʦʟʧʦʯʘʚ ʄ. ɯ. ɺʘʚʠʣʦʚ (1913). ɺʝʣʠʯʝʟʥʫ ʨʦʣʴ ʚ ʨʦʟʚʠʪʢʫ 
ʜʦʩʣʽʜʞʝʥʴ ʤʘʻ ʡʦʛʦ ʧʨʘʮʷ çʀʤʤʫʥʠʪʝʪ ʨʘʩʪʝʥʠʡ ʢ ʠʥʬʝʢʮʠʦʥʥʳʤ ʟʘʙʦʣʝʚʘʥʠʷʤè 
(ɺʘʚʠʣʦʚ ʅ. ʀ., 1919). ɺʽʥ ʚʚʘʞʘʚ, ʱʦ ʩʪʽʡʢʽʩʪʴ ʧʨʦʪʠ ʟʙʫʜʥʠʢʽʚ ʭʚʦʨʦʙ ʫʪʚʦʨʠʣʘʩʴ ʚ 
ʧʨʦʮʝʩʽ ʝʚʦʣʶʮʽʾ ʨʦʩʣʠʥ ʚ ʮʝʥʪʨʘʭ ʾʭ ʧʦʭʦʜʞʝʥʥʷ ʥʘ ʬʦʥʽ ʪʨʠʚʘʣʦʛʦ, ʧʨʦʪʷʛʦʤ 
ʪʠʩʷʯʦʣʽʪʴ, ʧʨʠʨʦʜʥʦʛʦ ʟʘʨʘʞʝʥʥʷ ʧʘʪʦʛʝʥʘʤʠ. ɺʥʘʩʣʽʜʦʢ ʯʦʛʦ ʨʦʩʣʠʥʠ ʥʘʙʫʚʘʶʪʴ 
ʛʝʥʽʚ ʩʪʽʡʢʦʩʪʽ ʧʨʦʪʠ ʟʙʫʜʥʠʢʽʚ ʭʚʦʨʦʙ, ʘ ʦʩʪʘʥʥʽ, ʚʥʘʩʣʽʜʦʢ ʧʦʷʚʠ ʥʦʚʠʭ 
ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʨʘʩ, ʥʘʙʫʚʘʣʠ ʚʣʘʩʪʠʚʦʩʪʝʡ ʫʨʘʞʫʚʘʪʠ ʩʪʽʡʢʽ ʬʦʨʤʠ ʨʦʩʣʠʥ. 

ʄ. ɯ. ɺʘʚʠʣʦʚ ʩʠʩʪʝʤʘʪʠʟʫʚʘʚ ʫʩʽ ʚʽʜʦʤʽ ʪʠʧʠ ʩʪʽʡʢʦʩʪʽ ʨʦʩʣʠʥ ʥʘ ʜʚʽ ʢʘʪʝʛʦʨʽʾ, 
ʷʢʽ ʥʘʟʚʘʚ ʧʘʩʠʚʥʠʤ, ʘʙʦ ʤʝʭʘʥʽʯʥʠʤ ʽ ʘʢʪʠʚʥʠʤ, ʘʙʦ ʬʽʟʽʦʣʦʛʽʯʥʠʤ ʽʤʫʥʽʪʝʪʦʤ. ɼʦ 
ʧʘʩʠʚʥʦʛʦ ʽʤʫʥʽʪʝʪʫ ʚʽʥ ʚʽʜʥʽʩ: ʘʥʘʪʦʤʦ-ʤʦʨʬʦʣʦʛʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʨʦʩʣʠʥ, ʱʦ 
ʧʝʨʝʰʢʦʜʞʘʶʪʴ ʨʦʟʚʠʪʢʫ ʧʘʪʦʛʝʥʘ; ʥʘʷʚʥʽʩʪʴ ʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ, ʱʦ ʟʘʚʘʞʘʶʪʴ 
ʝʢʪʦʬʽʪʥʦʤʫ ʨʦʟʚʠʪʢʫ ʧʘʨʘʟʠʪʥʠʭ ʦʨʛʘʥʽʟʤʽʚ ʽ ʚʪʽʣʝʥʥʶ ʧʘʨʘʟʠʪʘ ʚ ʪʢʘʥʠʥʠ ʨʦʩʣʠʥ 
ʪʦʱʦ; ʚʩʽ ʤʦʨʬʦ-ʬʽʟʽʦʣʦʛʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʨʦʩʣʠʥ, ʷʢʽ ʥʝ ʻ ʟʘʭʠʩʥʠʤʠ ʨʝʘʢʮʽʷʤʠ ʥʘ 
ʚʪʽʣʝʥʥʷ ʧʘʪʦʛʝʥʘ, ʪʦʙʪʦ ʥʝ ʚʠʥʠʢʘʶʪʴ ʫ ʚʽʜʧʦʚʽʜʴ ʥʘ ʚʪʦʨʛʥʝʥʥʷ ʧʘʨʘʟʠʪʥʦʛʦ 
ʦʨʛʘʥʽʟʤʫ. ɸʢʪʠʚʥʠʡ ʽʤʫʥʽʪʝʪ ï ʮʝ ʪʠʧ ʩʪʽʡʢʦʩʪʽ ʨʦʩʣʠʥ, ʧʦʚô̫ ʟʘʥʠʡ ʟ ʘʢʪʠʚʥʠʤʠ 
ʬʽʟʽʦʣʦʛʦ-ʙʽʦʭʽʤʽʯʥʠʤʠ ʨʝʘʢʮʽʷʤʠ ʢʣʽʪʠʥ ʽ ʪʢʘʥʠʥ ʱʦ ʚʠʥʠʢʘʶʪʴ ʫ ʨʦʩʣʠʥʥʦʤʫ 
ʦʨʛʘʥʽʟʤʽ ʫ ʚʽʜʧʦʚʽʜʴ ʥʘ ʚʪʽʣʝʥʥʷ ʧʘʪʦʛʝʥʘ (ɺʘʚʠʣʦʚ ʅ. ʀ., 1919). ʊʘʢʠʡ ʧʦʜʽʣ 
ʽʤʫʥʽʪʝʪʫ ʥʘ ʪʠʧʠ ʽʩʥʫʻ ʽ ʜʦʪʝʧʝʨ (ʃʽʩʦʚʠʡ ʄ. ʇ., 2014). 

ɼʦʩʣʽʜʞʝʥʥʷ ʭʘʨʘʢʪʝʨʫ ʩʧʘʜʢʫʚʘʥʥʷ ʩʪʽʡʢʦʩʪʽ ʜʦ ʙʫʨʦʾ ʽʨʞʽ ʫ ʛʽʙʨʠʜʽʚ ʧʰʝʥʠʮʽ 
ʤô̫ ʢʦʾ, ʦʪʨʠʤʘʥʠʭ ʚʽʜ ʩʭʨʝʱʫʚʘʥʥʷ ʝʢʦʣʦʛʦ-ʛʝʦʛʨʘʬʽʯʥʦ ʚʽʜʜʘʣʝʥʠʭ ʬʦʨʤ, ʚʧʝʨʰʝ 
ʧʨʦʚʽʚ ʇ. ʇ. ʃʫʢô̫ ʥʝʥʢʦ (1934, 1937). ɺʽʥ ʻ ʘʚʪʦʨʦʤ ʥʠʟʴʢʦʨʦʩʣʠʭ ʩʦʨʪʽʚ, ʘ ʪʘʢʦʞ 
ʫʥʽʢʘʣʴʥʦʛʦ ʩʦʨʪʫ ɹʝʟʦʩʪʘ 1. 

ɺʘʞʣʠʚʠʤ ʪʝʦʨʝʪʠʯʥʠʤ ʧʽʜˇʨʫʥʪʷʤ ʩʝʣʝʢʮʽʾ ʨʦʩʣʠʥ ʥʘ ʩʪʽʡʢʽʩʪʴ ʜʦ ʭʚʦʨʦʙ 
ʩʪʘʣʠ ʛʽʧʦʪʝʟʘ ʘʤʝʨʠʢʘʥʩʴʢʦʛʦ ʬʽʪʦʧʘʪʦʣʦʛʘ ʌʣʦʨʘ çʛʝʥ ʧʨʦʪʠ ʛʝʥʘè ʽ ʪʝʦʨʽʷ 
ʚʝʨʪʠʢʘʣʴʥʦʾ ʪʘ ʛʦʨʠʟʦʥʪʘʣʴʥʦʾ ʩʪʽʡʢʦʩʪʽ ɺʘʥ ʜʝʨ ʇʣʘʥʢʘ. ɿʘ ʌʣʦʨʦʤ, ʢʦʞʥʦʤʫ ʛʝʥʫ, 
ʱʦ ʢʦʥʪʨʦʣʶʻ ʩʪʽʡʢʽʩʪʴ ʨʦʩʣʠʥʠ-ʛʦʩʧʦʜʘʨʷ, ʚʽʜʧʦʚʽʜʘʻ ʩʧʝʮʠʬʽʯʥʠʡ 
ʢʦʤʧʣʝʤʝʥʪʘʨʥʠʡ ʛʝʥ, ʱʦ ʢʦʥʪʨʦʣʶʻ ʚʽʨʫʣʝʥʪʥʽʩʪʴ ʧʘʪʦʛʝʥʘ. ʽ ʯʠʤ ʩʢʣʘʜʥʽʰʘ 
ʛʝʥʝʪʠʯʥʘ ʧʨʠʨʦʜʘ ʩʪʽʡʢʦʩʪʽ ʩʦʨʪʽʚ, ʪʠʤ ʚʘʞʯʝ ʧʘʪʦʛʝʥʫ ʾʾ ʧʦʜʦʣʘʪʠ (Flor ʅ. ʅ, 1955). 
ʊʝʦʨʽʷ ɺʘʥ ʜʝʨ ʇʣʘʥʢʘ (1972) ʟʘʩʚʽʜʯʫʚʘʣʘ ʽʩʥʫʚʘʥʥʷ ʨʽʟʥʠʭ ʪʠʧʽʚ ʩʪʽʡʢʦʩʪʽ, ʱʦ 
ʟʘʙʝʟʧʝʯʫʶʪʴʩʷ ʨʽʟʥʠʤʠ ʛʝʥʝʪʠʯʥʠʤʠ ʩʠʩʪʝʤʘʤʠ (ɺʘʥ ʜʝʨ ʇʣʘʥʢ ʗ. ɽ., 1972). ʊʘʢ, 
ɺʘʥ ʜʝʨ ʇʣʘʥʢ ʨʦʟʨʽʟʥʷʚ çʚʝʨʪʠʢʘʣʴʥʫè (ʨʘʩʦʚʦ-ʩʧʝʮʠʬʽʯʥʫ, ʤʦʥʦʛʝʥʥʫ, ʦʣʽʛʦʛʝʥʥʫ) 
ʩʪʽʡʢʽʩʪʴ ï ʟʫʤʦʚʣʝʥʫ ʜʽʻʶ ʦʜʥʦʛʦ ʯʠ ʢʽʣʴʢʦʭ ʛʦʣʦʚʥʠʭ (major) ʛʝʥʽʚ, ʩʧʨʷʤʦʚʘʥʠʭ 
ʧʨʦʪʠ ʧʝʚʥʠʭ ʨʘʩ ʧʘʪʦʛʝʥʘ, ʪʘ çʛʦʨʠʟʦʥʪʘʣʴʥʫè (ʧʦʣʽʛʝʥʥʫ, ʧʦʣʴʦʚʫ, ʥʝʩʧʝʮʠʬʽʯʥʫ) 
ʩʪʽʡʢʽʩʪʴ ï ʟʫʤʦʚʣʝʥʫ ʙʘʛʘʪʴʤʘ ʤʘʣʠʤʠ (minor) ʛʝʥʘʤʠ (ʧʦʣʽʛʝʥʘʤʠ), ʜʽʷ ʷʢʠʭ 
ʩʧʨʷʤʦʚʘʥʘ ʦʜʥʘʢʦʚʦ ʧʨʦʪʠ ʚʩʽʭ ʨʘʩ ʟʙʫʜʥʠʢʘ. 

ʇʦʣʦʞʝʥʥʷ, ʚʠʢʣʘʜʝʥʽ ʚ ʮʠʭ ʪʝʦʨʽʷʭ, ʨʦʟʢʨʠʚʘʣʠ ʚʟʘʻʤʦʜʽʶ ʛʝʥʝʪʠʯʥʠʭ ʩʠʩʪʝʤ 
ʨʦʩʣʠʥʠ-ʞʠʚʠʪʝʣʷ ʽ ʟʙʫʜʥʠʢʘ ʭʚʦʨʦʙʠ, ʙʝʟ ʨʦʟʫʤʽʥʥʷ ʷʢʦʾ ʫʩʧʽʰʥʘ ʩʝʣʝʢʮʽʷ ʥʘ 
ʩʪʽʡʢʽʩʪʴ ʥʝʤʦʞʣʠʚʘ. 

ɼʣʷ ʩʠʩʪʝʤʘʪʠʟʘʮʽʾ ʛʝʥʽʚ ʩʪʽʡʢʦʩʪʽ ʚ ʧʰʝʥʠʮʽ ɽ. ɸ. ʆʩʝʤʫʩ ʽ ʽʥ. (1946) 
ʟʘʧʨʦʧʦʥʫʚʘʣʠ ʩʠʤʚʦʣ ʜʣʷ ʾʭ ʧʦʟʥʘʯʝʥʥʷ ï ʣʘʪʠʥʩʴʢʠʤʠ ʙʫʢʚʘʤʠ Lr ʙʫʣʠ ʥʘʟʚʘʥʽ 
ʧʝʨʰʽ 3 ʛʝʥʠ ʩʪʽʡʢʦʩʪʽ ʜʦ ʙʫʨʦʾ ʽʨʞʽ. ɿʛʦʜʦʤ ʇ. ʃ. ɼʠʢʢ ʽ ɼ. ɼʞ. ʉʘʤʙʦʨʩʢʠ (1968, 
1970, 1973) ʛʝʥ Lr2 ʨʦʟʜʽʣʠʣʠ ʥʘ ʪʨʠ ʛʝʥʠ ï Lr2ʘ, Lr2b ʽ Lr2ʩ, ʘ ʛʝʥ Lr3 ï ʥʘ ʜʚʘ. ɺʦʥʠ 
ʪʘʢʦʞ ʚʠʷʚʠʣʠ ʜʚʘ ʛʝʥʘ ʚ ʣʦʢʫʩʽ Lr14, ʦʜʠʥ ʛʝʥ Lr14ʘ ʙʫʚ ʚʩʪʘʥʦʚʣʝʥʠʡ ʚ ʩʦʨʪʽ 
ɯʢʩʯʝʡʜʞ, ʜʨʫʛʠʡ ï ʚ ʄʘʨʽʷ ɽʢʩʧʦʙʘʨ.  

ʋʩʽ ʛʝʥʠ Lr ʙʫʣʠ ʧʝʨʝʚʝʜʝʥʽ ʰʣʷʭʦʤ ʙʘʛʘʪʦʨʘʟʦʚʠʭ ʙʝʢʢʨʦʩʽʚ ʚ ʦʩʥʦʚʫ ʷʨʠʭ 
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ʩʦʨʪʽʚ ʊʝʪʯʝʨ ʽ ʇʨʝʣʶʜ, ʘ ʧʽʟʥʽʰʝ ʙʫʣʘ ʦʪʨʠʤʘʥʘ ʩʝʨʽʷ ʽʟʦʛʝʥʥʠʭ ʣʽʥʽʡ, ʱʦ ʤʽʩʪʠʣʘ 
ʦʜʠʥ ʛʝʥ Lr ʚ ʦʩʥʦʚʽ ʦʟʠʤʦʛʦ ʩʦʨʪʫ ɺʠʭʠʪʘ (ɹʦʰʢʦʚʠʯ ʄ., 1972). 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʽʜʝʥʪʠʯʥʦʩʪʽ ʯʠ ʚʽʜʤʽʪʥʦʩʪʽ ʛʝʥʽʚ, ʥʘʷʚʥʠʭ ʚ ʨʽʟʥʠʭ ʩʦʨʪʘʭ 
ʥʘʡʙʽʣʴʰ ʪʦʯʥʠʤ ʻ ʢʣʘʩʠʯʥʠʡ ʤʝʪʦʜ ʜʽʘʣʝʣʴʥʠʭ ʩʭʨʝʱʫʚʘʥʴ ʽ ʧʨʦʚʝʜʝʥʥʷ 
ʛʽʙʨʠʜʦʣʦʛʽʯʥʦʛʦ ʘʥʘʣʽʟʫ. ʆʜʥʘʢ ʮʝʡ ʤʝʪʦʜ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʚʠʩʦʢʫ ʝʬʝʢʪʠʚʥʽʩʪʴ, ʻ 
ʜʫʞʝ ʟʘʪʨʘʪʥʠʡ, ʪʦʤʫ ʇ. ɹʘʨʪʦʰ ʪʘ ʽʥ. (1969) ʟʘʧʨʦʧʦʥʫʚʘʣʠ ʧʦʧʝʨʝʜʥʴʦ ʨʦʟʜʽʣʷʪʠ 
ʩʦʨʪʦʟʨʘʟʢʠ ʰʣʷʭʦʤ ʦʮʽʥʢʠ ʾʭ ʩʪʽʡʢʦʩʪʽ ʚ ʧʦʣʽ ʪʘ ʫ ʬʘʟʽ ʧʨʦʨʦʩʪʢʽʚ ʜʦ ʨʽʟʥʠʭ ʨʘʩ ʽʨʞʽ 
ʽ ʚʠʟʥʘʯʘʪʠ ʛʝʥʝʪʠʯʥʫ ʦʩʥʦʚʫ ʩʦʨʪʫ ʟʘ ʡʦʛʦ ʨʝʘʢʮʽʻʶ ʜʦ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʨʘʩ, 
ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʛʽʙʨʦʜʦʣʦʛʽʯʥʠʡ ʘʥʘʣʽʟ ʣʠʰʝ ʜʣʷ ʧʦʨʽʚʥʷʥʥʷ ʛʨʫʧ ʩʦʨʪʽʚ, ʱʦ 
ʚʦʣʦʜʽʶʪʴ ʨʽʟʥʦʶ ʨʝʘʢʮʽʻʶ ʥʘ ʜʽʶ ʧʘʪʦʛʝʥʫ. 

ʅʘ ʦʩʥʦʚʽ ʛʽʧʦʪʝʟʠ ʌʣʦʨʘ Person C. (1969) ʨʦʟʨʦʙʠʚ ʤʝʪʦʜ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʛʝʥʽʚ 
ʩʪʽʡʢʦʩʪʽ ʟʘ ʜʦʧʦʤʦʛʦʶ çʪʝʩʪʫʶʯʠʭè ʨʘʩ ʧʘʪʦʛʝʥʽʚ ʟ ʚʽʜʦʤʦʶ ʚʽʨʫʣʝʥʪʥʽʩʪʶ ʜʣʷ 
ʨʽʟʥʠʭ ʩʭʝʤ ʛʦʩʧʦʜʘʨ-ʧʘʨʘʟʠʪ. ʈʘʟʦʤ ʟ ʪʠʤ, ʜʝʷʢʽ ʘʚʪʦʨʠ ʚʠʩʣʦʚʠʣʠ ʮʽʣʠʡ ʨʷʜ 
ʦʙʤʝʞʝʥʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʮʴʦʛʦ ʤʝʪʦʜʫ. ɼʦʩʣʽʜʥʠʢʘʤʠ ʙʫʣʦ ʧʦʢʘʟʘʥʦ, ʱʦ ʛʝʥʠ 
ʩʪʽʡʢʦʩʪʽ ʤʦʞʫʪʴ ʙʫʪʠ ʪʽʩʥʦ ʟʯʝʧʣʝʥʽ, ʚ ʪ. ʯ. ʚ ʩʢʣʘʜʥʠʭ ʣʦʢʫʩʘʭ (ʧʦʣʽʛʝʥʥʠʡ ʣʦʢʫʩ) 
ʘʙʦ ʙʣʠʟʴʢʦ ʨʦʟʪʘʰʦʚʫʚʘʪʠʩʷ ʚ ʭʨʦʤʦʩʦʤʽ ʟ ʽʥʰʠʤʠ ʛʝʥʘʤʠ (ʈʘʯʠʥʩʢʠʡ ʊ., 1969; 
ʑʝʨʙʘʢʦʚ ɺ. ʂ., 1973). ʇʨʠ ʮʴʦʤʫ ʚ ʙʣʦʢʠ ʤʦʞʫʪʴ ʚʭʦʜʠʪʠ ʛʝʥʠ, ʷʢʽ ʢʦʥʪʨʦʣʶʶʪʴ 
ʩʪʽʡʢʽʩʪʴ ʜʦ ʨʽʟʥʠʭ ʭʚʦʨʦʙ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʤʫʪʘʮʽʾ ʛʝʥʘ ʚ ʙʣʦʮʽ ʩʪʽʡʢʽʩʪʴ ʜʦ ʦʜʥʠʭ 
ʭʚʦʨʦʙ ʤʦʞʝ ʟʯʝʧʣʝʥʦ ʫʩʧʘʜʢʦʚʫʚʘʪʠʩʷ ʟ ʩʧʨʠʡʥʷʪʣʠʚʽʩʪʶ ʜʦ ʽʥʰʠʭ 
(ʑʝʨʙʘʢʦʚ ɺ. ʂ., 1973). 

ʅʦʚʠʤ ʝʪʘʧʦʤ ʚ ʛʝʥʝʪʠʮʽ ʽ ʩʝʣʝʢʮʽʾ ʙʫʣʦ ʚʽʜʢʨʠʪʪʷ ʚ 1983 ʨ. Kary Mullis 
ʧʦʣʽʤʝʨʘʟʥʦʾ ʣʘʥʮʶʛʦʚʦʾ ʨʝʘʢʮʽʾ (ʇʃʈ), ʟʘ ʱʦ ʘʚʪʦʨ ʙʫʚ ʫʜʦʩʪʦʻʥʠʡ ʅʦʙʝʣʽʚʩʴʢʦʾ 
ʧʨʝʤʽʾ. ɺʧʝʨʰʝ ʇʃʈ ʙʫʣʘ ʟʜʽʡʩʥʝʥʘ ʚ 1985 ʨ. ʬʽʨʤʦʶ Cetus, ʘ ʧʦʜʘʣʴʰʝ 
ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʨʤʦʩʪʘʙʽʣʴʥʦʾ ɼʅʂ ʧʦʣʽʤʝʨʘʟʠ ʚ ʇʃʈ ʽʩʪʦʪʥʦ ʨʦʟʰʠʨʠʣʦ 
ʤʦʞʣʠʚʦʩʪʽ ʾʾ ʟʘʩʪʦʩʫʚʘʥʥʷ. 

ɹʫʜʫʯʠ ʟʯʝʧʣʝʥʠʤʠ ʟ ʛʝʥʘʤʠ, ʷʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʟʘ ʧʨʦʷʚ ʥʘʡʚʘʞʣʠʚʽʰʠʭ 
ʛʦʩʧʦʜʘʨʩʴʢʦ ʮʽʥʥʠʭ ʦʟʥʘʢ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʨʦʩʣʠʥ, ɼʅʂ-ʤʘʨʢʝʨʠ ʜʦʟʚʦʣʷʶʪʴ 
ʜʦʩʪʦʚʽʨʥʦ ʧʨʦʚʝʩʪʠ ʚʽʜʙʽʨ ʥʘ ʨʽʚʥʽ ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ ʨʦʩʣʠʥʠ ʘʙʦ ʩʝʣʝʢʮʽʡʥʦʾ ʣʽʥʽʾ 
ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʟʘ ʛʝʥʦʪʠʧʦʤ, ʥʝ ʟʘʚʫʘʣʴʦʚʘʥʦʤʫ ʤʦʜʠʬʽʢʫʶʯʦʶ ʜʽʻʶ ʬʘʢʪʦʨʽʚ 
ʩʝʨʝʜʦʚʠʱʘ.  

ʏʝʨʝʟ ʪʨʫʜʥʦʱʽ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʟʘ ʬʝʥʦʪʠʧʦʚʦʾ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʛʝʥʽʚ ʽʤʫʥʽʪʝʪʫ, 
ʤʦʣʝʢʫʣʷʨʥʽ ʤʘʨʢʝʨʠ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʛʝʥʝʪʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʽ 
ʩʝʣʝʢʮʽʾ ʧʰʝʥʠʮʽ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʥʘʩʪʫʧʥʠʭ ʟʘʚʜʘʥʴ: 1) ʚʠʷʚʣʝʥʥʷ ʬʨʘʛʤʝʥʪʽʚ 
ʽʥʪʨʦʛʨʝʩʽʡ, ʱʦ ʤʽʩʪʷʪʴ ʣʦʢʫʩʠ ʩʪʽʡʢʦʩʪʽ; 2) ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʛʝʥʽʚ ʩʪʽʡʢʦʩʪʽ ʚ ʟʨʘʟʢʘʭ ʟ 
ʨʽʟʥʠʤ ʛʝʥʝʪʠʯʥʠʤ ʦʪʦʯʝʥʥʷʤ ʽ ʟ ʨʽʟʥʦʶ ʢʽʣʴʢʽʩʪʶ ʛʝʥʽʚ; 3) ʤʦʥʽʪʦʨʠʥʛʫ ʧʨʦʮʝʩʽʚ 
ʧʝʨʝʥʦʩʫ ʛʝʥʽʚ ʚʽʜ ʜʦʥʦʨʘ ʜʦ ʨʝʮʠʧʽʻʥʪʘ ʧʨʠ ʩʪʚʦʨʝʥʥʽ ʥʦʚʦʛʦ ʩʝʣʝʢʮʽʡʥʦʛʦ 
ʤʘʪʝʨʽʘʣʫ. 

ʋ ʜʘʥʠʡ ʯʘʩ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʚʠʧʨʦʙʫʚʘʥʽ ʜʝʩʷʪʢʠ ʤʘʨʢʝʨʥʠʭ ʩʠʩʪʝʤ, 
ʟʘʩʥʦʚʘʥʠʭ ʥʘ ʧʦʣʽʤʦʨʬʽʟʤʽ ɼʅʂ. ɼʦ 2000 ʨʦʢʫ ʜʣʷ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʥʦʾ 
ʣʦʢʘʣʽʟʘʮʽʾ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ, ʧʝʨʝʚʘʞʥʦ, ʤʘʨʢʝʨʠ RFLP ʽ RAPD, ʽ ʥʠʥʽ ʙʽʣʴʰʝ 50 
ʪʘʢʠʭ ʤʘʨʢʝʨʽʚ ʨʦʟʨʦʙʣʝʥʦ ʜʣʷ ʛʝʥʽʚ ʩʪʽʡʢʦʩʪʽ ʧʰʝʥʠʮʽ ʜʦ ʣʠʩʪʦʩʪʝʙʣʦʚʠʭ ʭʚʦʨʦʙ 
(Feuillet, Keller, 2004; McIntosh et al., 2013). ʄʘʨʢʝʨʠ RFLP ʽ RAPD ʽ ʨʦʟʨʦʙʣʝʥʽ ʥʘ ʾʭ 
ʦʩʥʦʚʽ ʤʘʨʢʝʨʠ STS ʽ SCAR ʜʦʩʽ ʢʦʨʠʩʪʫʶʪʴʩʷ ʧʦʧʠʪʦʤ ʚ ʨʦʙʦʪʘʭ ʟ ʽʜʝʥʪʠʬʽʢʘʮʽʾ 
ʛʝʥʽʚ ʽʤʫʥʽʪʝʪʫ ʫ ʤʽʩʮʝʚʠʭ, ʽʥʪʨʦʜʫʢʦʚʘʥʠʭ ʩʦʨʪʽʚ ʽ ʩʝʣʝʢʮʽʡʥʠʭ ʣʽʥʽʡ ʧʰʝʥʠʮʽ 
(Periyannan et al., 2011 ʨʦʢʫ; Chhuneja et al., 2012). ʋ ʥʘʫʢʦʚʠʭ ʨʦʙʦʪʘʭ ʦʩʪʘʥʥʽʭ ʨʦʢʽʚ 
ʜʣʷ ʜʽʘʛʥʦʩʪʠʢʠ ʛʝʥʽʚ ʩʪʽʡʢʦʩʪʽ ʜʦ ʛʨʠʙʥʠʭ ʧʘʪʦʛʝʥʽʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ SSR-ʤʘʨʢʝʨʠ, 
ʷʢʽ ʧʦʢʘʟʘʣʠ ʩʚʦʶ ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʨʠ ʚʠʚʯʝʥʥʽ ʤʽʞʚʠʜʦʚʠʭ ʛʽʙʨʠʜʽʚ ʽ ʢʘʨʪʫʚʘʥʥʶ 
ʣʦʢʫʩʽʚ, ʱʦ ʧʦʭʦʜʷʪʴ ʚʽʜ ʨʦʜʠʯʽʚ ʤô̫ ʢʦʾ ʧʰʝʥʠʮʽ. ɼʝʪʘʣʴʥʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ 
ʢʣʘʩʠʬʽʢʘʮʽʶ ʪʘ ʦʧʠʩʠ ʨʽʟʥʠʭ ʢʣʘʩʽʚ ɼʅʂ-ʤʘʨʢʝʨʽʚ, ʧʝʨʝʚʘʛʠ ʪʘ ʥʝʜʦʣʽʢʠ ʾʭ 
ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʣʷ ʘʥʘʣʽʟʫ ʛʝʥʦʤʫ ʨʦʩʣʠʥ ʤʦʞʥʘ ʟʥʘʡʪʠ ʚ ʦʛʣʷʜʦʚʠʭ ʩʪʘʪʪʷʭ 
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(Somers, 2004; Mohler, Schwarz, 2005; Varshne et al., 2007; ʍʣʝʩʪʢʠʥʘ ɽ. ʂ., 2011, 
2013). 

ʉʧʠʩʦʢ ʢʘʨʪʦʚʘʥʠʭ ʛʝʥʽʚ, ʧʦʟʥʘʯʝʥʠʭ ʧʦʩʪʽʡʥʠʤʠ ʯʠ ʪʠʤʯʘʩʦʚʠʤʠ ʩʠʤʚʦʣʘʤʠ, ʽ 
ʤʦʣʝʢʫʣʷʨʥʠʭ ʤʘʨʢʝʨʽʚ ʜʣʷ ʮʠʭ ʛʝʥʽʚ, ʧʫʙʣʽʢʫʻʪʴʩʷ ʚ ʂʘʪʘʣʦʟʽ ʛʝʥʥʠʭ ʩʠʤʚʦʣʽʚ 
ʧh ʝʥʠʮʽ (McIntosh et al., 2013). ʂʦʥʪʨʦʣʴ ʩʪʽʡʢʦʩʪʽ ʧʰʝʥʠʮʽ ʜʦ ʙʫʨʦʾ ʽʨʞʽ ʥʘʡʙʽʣʴʰ 
ʯʘʩʪʦ ʟʜʽʡʩʥʶʻʪʴʩʷ ʛʦʣʦʚʥʠʤʠ ʛʝʥʘʤʠ (ʤʦʥʦʬʘʢʪʦʨʥʝ ʽ ʜʠʬʘʢʪʦʨʥʝ ʫʩʧʘʜʢʫʚʘʥʥʷ, 
ʚʝʨʪʠʢʘʣʴʥʘ ʩʪʽʡʢʽʩʪʴ), ʘʣʝʣʽ ʩʪʽʡʢʦʩʪʽ ʜʦʤʽʥʫʶʪʴ ʥʘʜ ʘʣʝʣʷʤʠ ʩʧʨʠʡʥʷʪʣʠʚʦʩʪʽ, 
ʦʟʥʘʢʘ ʫʩʧʘʜʢʦʚʫʻʪʴʩʷ ʟʘ ʧʨʦʩʪʠʤʠ ʤʝʥʜʝʣʽʚʩʴʢʠʤʠ ʟʘʢʦʥʘʤʠ. ʉʝʨʝʜ ʚʽʜʦʤʠʭ Lr-
ʛʝʥʽʚ ʦʢʨʽʤ ʜʦʤʽʥʘʥʪʥʠʭ, ʚʠʷʚʣʝʥʦ 4 ʨʝʮʝʩʠʚʥʽ (Lr30 ʽ Lr37, Lr48, LrVPM) ʪʘ 2 
ʢʦʤʧʣʝʤʝʥʪʘʨʥʽ (Lr27 ̔  Lr31) ʛʝʥʠ (ɹʘʙʘʷʥʮ ʆ. ɺ., 2010). 

ʊʘʢʠʤ ʯʠʥʦʤ, ʤʦʞʥʘ ʟ ʫʧʝʚʥʝʥʽʩʪʶ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ɼʅʂ-
ʤʘʨʢʝʨʽʚ ʚʠʚʝʣʦ ʩʝʣʝʢʮʽʶ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʨʦʩʣʠʥ ʥʘ ʷʢʽʩʥʦ ʥʦʚʠʡ ʨʽʚʝʥʴ, 
ʜʦʟʚʦʣʷʶʯʠ ʦʮʽʥʶʚʘʪʠ ʛʝʥʦʪʠʧʠ ʙʝʟʧʦʩʝʨʝʜʥʴʦ, ʘ ʥʝ ʯʝʨʝʟ ʬʝʥʦʪʠʧʦʚʽ ʧʨʦʷʚʠ, ʱʦ ʚ 
ʢʽʥʮʝʚʦʤʫ ʨʝʟʫʣʴʪʘʪʽ ʨʝʘʣʽʟʫʻʪʴʩʷ ʫ ʩʪʚʦʨʝʥʥʷ ʩʦʨʪʽʚ ʽ ʛʽʙʨʠʜʽʚ, ʱʦ ʚʦʣʦʜʽʶʪʴ 
ʢʦʤʧʣʝʢʩʦʤ ʮʽʥʥʠʭ ʦʟʥʘʢ, ʧʨʠʩʢʦʨʝʥʠʤʠ ʪʝʤʧʘʤʠ. 

ʋ ʜʘʥʠʡ ʯʘʩ ʚ ʛʝʥʦʤʽ ʧʰʝʥʠʮʽ ʽ ʾʾ ʨʦʜʠʯʽʚ ʽʜʝʥʪʠʬʽʢʦʚʘʥʦ ʙʣʠʟʴʢʦ 80 ʛʝʥʽʚ 
ʩʪʽʡʢʦʩʪʽ ʧʨʦʪʠ ʟʙʫʜʥʠʢʘ ʙʫʨʦʾ ʽʨʞʽ (McIntosh et al., 2013). ɹʣʠʟʴʢʦ ʧʦʣʦʚʠʥʠ 
ʚʽʜʦʤʠʭ ʛʝʥʽʚ ʩʪʽʡʢʦʩʪʽ ʜʦ ʙʫʨʦʾ ʽʨʞʽ ï ʯʫʞʦʨʽʜʥʽ, ʽʥʪʨʦʛʨʝʩʦʚʘʥʽ ʫ ʚʠʜ Triticum 
aestivum ʚʽʜ ʨʽʟʥʠʭ ʚʠʜʽʚ ʧʰʝʥʠʮʽ, ʞʠʪʘ, ʝʛʽʣʦʧʩʫ, ʧʠʨʽʶʪʘ ʽʥ. 

ʅʠʥʽ ʜʣʷ ʧʦʣʽʧʰʝʥʥʷ ʮʽʥʥʠʭ ʛʦʩʧʦʜʘʨʩʴʢʠʭ ʦʟʥʘʢ ʧʰʝʥʠʮʽ ʫ ʙʘʛʘʪʴʦʭ ʢʨʘʾʥʘʭ 
ʩʚʽʪʫ ʩʝʣʝʢʮʽʦʥʝʨʘʤʠ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʰʝʥʠʯʥʦ-ʞʠʪʥʽ ʪʨʘʥʩʣʦʢʘʮʽʾ. 
ʇʦʰʠʨʝʥʥʷ ʦʜʝʨʞʘʣʠ ʩʦʨʪʠ ʤô̫ ʢʦʾ ʧʰʝʥʠʮʽ, ʱʦ ʤʽʩʪʷʪʴ ʧʰʝʥʠʯʥʦ-ʞʠʪʥʽ 
ʪʨʘʥʩʣʦʢʘʮʽʾ 1BL/1RS ʪʘ 1ɸL/1RS. ɼʞʝʨʝʣʦʤ 1BL/1RS ʪʨʘʥʩʣʦʢʘʮʽʡ ʫ ʩʫʯʘʩʥʠʭ 
ʩʦʨʪʽʚ ʧʰʝʥʠʮʽ ʤô̫ ʢʦʾ ʚ ʦʩʥʦʚʥʦʤʫ ʩʣʫʞʠʪʴ ʣʽʥʽʷ Riebesel 47ï51, ʩʪʚʦʨʝʥʘ ɻ. 
ʈʽʙʝʟʝʣʝʤ (G. Riebesel), ʟ ʪʨʘʥʩʣʦʢʘʮʽʻʶ ʚʽʜ ʞʠʪʘ ʩʦʨʪʫ Petkus (2x). ʎʷ ʪʨʘʥʩʣʦʢʘʮʽʷ 
ʥʝʩʝ ʛʝʥ ʩʪʽʡʢʦʩʪʽ ʜʦ ʙʫʨʦʾ ʽʨʞʽ Lr 26. 1AL/1RS ʪʨʘʥʩʣʦʢʘʮʽʷ ʚ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ 
ʧʦʭʦʜʠʪʴ ʚʽʜ ʩʦʨʪʫ Amigo, ʷʢʘ ʙʫʣʘ ʦʪʨʠʤʘʥʘ ʚʽʜ ʘʨʛʝʥʪʠʥʩʴʢʦʛʦ ʩʦʨʪʫ ʞʠʪʘ (Secale 
cereale L.) Insave. ʎʷ ʪʨʘʥʩʣʦʢʘʮʽʷ ʤʽʩʪʠʪʴ ʛʝʥ Lr 24. 

ɺ ʋʢʨʘʾʥʽ ʽʥʪʝʥʩʠʚʥʠʡ ʨʦʟʚʠʪʦʢ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʟ ʚʠʚʯʝʥʥʷ ʛʝʥʝʪʠʢʠ 
ʦʟʥʘʢʠ ʩʪʽʡʢʦʩʪʽ ʧʨʦʪʠ ʟʙʫʜʥʠʢʘ ʙʫʨʦʾ ʽʨʞʽ ʨʦʟʧʦʯʘʚʩʷ ʥʘʧʨʠʢʽʥʮʽ 70-ʭ ï ʥʘ ʧʦʯʘʪʢʫ 
80-ʭ ʨʦʢʽʚ XX ʩʪ. ʅʘʡʙʽʣʴʰʠʭ ʫʩʧʽʭʽʚ ʜʦʩʷʛʥʫʪʦ ʚ ʄʠʨʦʥʽʚʩʴʢʦʤʫ ʽʥʩʪʠʪʫʪʽ ʧʰʝʥʠʮʽ 
ʽʤʝʥʽ ɺ. ʄ. ʈʝʤʝʩʣʘ (ʅʦʚʦʭʘʪʢʘ ɺ. ɻ, ɹʦʨʠʩʝʥʢʦ ʆ. ʄ., ʂʦʚʘʣʠʰʠʥʘ ɻ. ʄ.), 
ʉʝʣʝʢʮʽʡʥʦ-ʛʝʥʝʪʠʯʥʦʤʫ ʽʥʩʪʠʪʫʪʽ ï ʅʘʮʽʦʥʘʣʴʥʦʤʫ ʮʝʥʪʨʽ ʥʘʩʽʥʥʻʟʥʘʚʩʪʚʘ ʪʘ 
ʩʦʨʪʦʚʠʚʯʝʥʥʷ (ɹʘʙʘʷʥʮ ʆ. ɺ., ɹʘʙʘʷʥʮ ʃ. ʊ.), ɯʥʩʪʠʪʫʪʽ ʟʘʭʠʩʪʫ ʨʦʩʣʠʥ ʅɸɸʅ 
ʋʢʨʘʾʥʠ (ʃʽʩʦʚʠʡ ʄ. ʇ., ʃʽʩʦʚʘ ɻ. ʄ., ʉʦʟʽʥʦʚ ʆ. ʆ., ʂʦʟʫʙ ʅ. ʆ., ʂʘʨʝʣʦʚ ɸ. ɺ.) ʪʘ 
ɯʥʩʪʠʪʫʪʫ ʨʦʩʣʠʥʥʠʮʪʚʘ ʽʤ. ɺ. ʗ. ʖʨô̒ ʚʘ ʅɸɸʅ (ʇʝʪʨʝʥʢʦʚʘ ɺ. ʇ.). 

ɰʭ ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ ʥʘʷʚʥʽʩʪʴ ʫ ʛʝʥʦʪʠʧʘʭ ʩʦʨʪʦʟʨʘʟʢʽʚ, ʣʽʥʽʡ 
ʧʰʝʥʠʮʽ ʪʘ ʾʾ ʢʫʣʴʪʫʨʥʠʭ ʽ ʜʠʢʦʨʦʩʣʠʭ ʩʧʽʚʨʦʜʠʯʽʚ ʛʝʥʽʚ ʩʪʽʡʢʦʩʪʽ ʧʨʦʪʠ ʨʽʟʥʠʭ 
ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʨʘʩ ʙʫʨʦʾ ʽʨʞʽ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʠʩʦʢʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʨʦʪʠ ʟʙʫʜʥʠʢʘ 
ʙʫʨʦʾ ʽʨʞʽ ʥʘ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʛʝʥʠ Lr9, Lr19, Lr37 + Lr?, Lr42 + Lr 
24, Lr43 (Lr21 + Lr39) + Lr24, Lr9 + Lr26, Lr10 + Lr24 (ʂʦʚʘʣʠʰʠʥʘ ɻ. ʄ., 2013), 
Lr23, Lr24, Lr25, Lr28, Lr35, Lr36, Lr41, Lr42 (ʃʽʩʦʚʘ ɻ. ʄ., 2012). ɼʘʥʽ ʱʦʜʦ 
ʝʬʝʢʪʠʚʥʦʩʪʽ ʛʝʥʽʚ ʩʪʽʡʢʦʩʪʽ ʪʘ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʾʭ ʫʩʧʘʜʢʫʚʘʥʥʷ ʩʪʘʣʠ ʥʝʦʮʽʥʝʥʥʠʤ 
ʽʥʩʪʨʫʤʝʥʪʦʤ ʚ ʨʫʢʘʭ ʩʝʣʝʢʮʽʦʥʝʨʽʚ. 

ʅʘ ʪʝʧʝʨʽʰʥʽʡ ʯʘʩ ʚ ʅʘʮʽʦʥʘʣʴʥʦʤʫ ʮʝʥʪʨʽ ʛʝʥʝʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ ʨʦʩʣʠʥ ʋʢʨʘʾʥʠ 
ɯʈ ʽʤ. ɺ. ʗ. ʖʨô̒ ʚʘ ʅɸɸʅ ʩʬʦʨʤʦʚʘʥʘ ʢʦʣʝʢʮʽʷ ʛʝʥʝʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ ʟʝʨʥʦʚʠʭ 
ʢʫʣʴʪʫʨ, ʷʢʘ ʥʘʨʘʭʦʚʫʻ 23416 ʟʨʘʟʢʽʚ ʚ ʪ. ʯ. 5229 ʟʨʘʟʢʽʚ ʧʰʝʥʠʮʽ ʤô̫ ʢʦʾ ʦʟʠʤʦʾ, 
ʩʬʦʨʤʦʚʘʥʽ ʛʝʥʝʪʠʯʥʽ ʢʦʣʝʢʮʽʾ ʧʦʣʴʦʚʠʭ ʢʫʣʴʪʫʨ ʟ ʚʽʜʧʦʚʽʜʥʠʤʠ ʛʝʥʘʤʠ ʩʪʽʡʢʦʩʪʽ, 
ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʩʝʣʝʢʮʽʡʥʠʭ ʧʨʦʛʨʘʤʘʭ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʭ ʫʩʪʘʥʦʚ ʋʢʨʘʾʥʠ 
ʪʘ ʽʥʰʠʭ ʢʨʘʾʥ. ʑʦʨʽʯʥʦ ʚ ɯʥʩʪʠʪʫʪʽ ʨʦʩʣʠʥʥʠʮʪʚʘ ʚʠʚʯʘʻʪʴʩʷ ʙʣʠʟʴʢʦ 1000 
ʢʦʣʝʢʮʽʡʥʠʭ ʟʨʘʟʢʽʚ ʧʰʝʥʠʮʽ, ʚʠʜʽʣʝʥʽ ʟ ʮʽʥʥʠʤʠ ʛʦʩʧʦʜʘʨʩʴʢʠʤʠ ʦʟʥʘʢʘʤʠ ʟʨʘʟʢʠ 
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ʨʦʟʩʠʣʘʶʪʴʩʷ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʤ ʽ ʩʝʣʝʢʮʽʡʥʠʤ ʫʩʪʘʥʦʚʘʤ, ʥʘʚʯʘʣʴʥʠʤ ʟʘʢʣʘʜʘʤ 
(ʈʷʙʯʫʥ ɺ. ʂ., 2012).  

ʉʝʣʝʢʮʽʷ ʧʰʝʥʠʮʽ ʥʘ ʩʪʽʡʢʽʩʪʴ ʜʦ ʭʚʦʨʦʙ ʟ ʢʦʞʥʠʤ ʨʦʢʦʤ ʥʘʙʫʚʘʻ ʚʩʝ ʙʽʣʴʰʦʾ 
ʘʢʪʫʘʣʴʥʦʩʪʽ ʽ ʟʥʘʯʫʱʦʩʪʽ ʷʢ ʥʘʡʙʽʣʴʰ ʝʢʦʥʦʤʽʯʥʦ ʚʠʛʽʜʥʠʡ ʰʣʷʭ ʜʦ ʝʬʝʢʪʠʚʥʦʛʦ, 
ʝʢʦʣʦʛʽʯʥʦ ʙʝʟʧʝʯʥʦʛʦ ʟʘʭʠʩʪʫ ʨʦʩʣʠʥ. ʉʝʨʝʜ ʥʠʭ ʚʠʨʦʱʫʚʘʥʥʷ ʛʝʥʝʪʠʯʥʦ 
ʟʘʭʠʱʝʥʠʭ ʩʦʨʪʽʚ ʻ ʦʜʥʠʤ ʽʟ ʦʩʥʦʚʥʠʭ. ʋʩʧʽʰʥʽʩʪʴ ʛʝʥʝʪʠʯʥʦʛʦ ʟʘʭʠʩʪʫ 
ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʧʦʩʪʽʡʥʦʶ ʩʝʣʝʢʮʽʡʥʦʶ ʨʦʙʦʪʦʶ, ʚʚʝʜʝʥʥʷʤ ʫ ʥʦʚʦʩʪʚʦʨʶʚʘʥʽ 
ʬʦʨʤʠ ʝʬʝʢʪʠʚʥʠʭ ʛʝʥʽʚ ʩʪʽʡʢʦʩʪʽ. 

 

 

ʈɯʉʊ ɯ ʈʆɿɺʀʊʆʂ ʈʆʉʃʀʅ ɿɸʃɽɾʅʆ ɺɯɼ ʗʂʆʉʊɯ ʉɸɼʀɺʅʆɻʆ 
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ʈʦʟʚʠʥʫʪʽ ʢʨʘʾʥʠ ʩʚʽʪʫ ʤʘʶʪʴ ʚʝʣʠʯʝʟʥʽ ʜʦʩʷʛʥʝʥʥʷ ʫ ʨʦʟʚʠʪʢʫ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʽ 

ʙʽʦʪʝʭʥʦʣʦʛʽʡ. ʉʴʦʛʦʜʥʽ ʢʨʘʾʥʠ ɭʚʨʦʧʠ (ɸʚʩʪʨʘʣʽʷ, ɼʘʥʽʷ, ɻʦʣʣʘʥʜʽʷ, ʅʦʨʚʝʛʽʷ, 
ʌʽʥʣʷʥʜʽʷ ʪʘ ʐʚʝʮʽʷ) ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʚʽʜ 40 ʜʦ 65% ʝʢʦʣʦʛʽʯʥʦ ʯʠʩʪʦʾ 
ʙʽʦʝʥʝʨʛʝʪʠʢʠ ʽ ʧʣʘʥʫʶʪʴ ʜʦ 2015ï2020 ʨʦʢʫ ʤʘʪʠ 100%. ɺ ʋʢʨʘʾʥʽ ʝʢʦʣʦʛʽʯʥʘ ʯʠʩʪʘ 
ʙʽʦʝʥʝʨʛʽʷ ʩʢʣʘʜʘʻ ʚʩʴʦʛʦ 3 ʚʽʜʩʦʪʢʘ [1,]. 

ɺʘʛʦʤʦʶ ʘʣʴʪʝʨʥʘʪʠʚʦʶ ʪʨʘʜʠʮʽʡʥʦʤʫ ʧʘʣʴʥʦʤʫ ʥʘ ʩʴʦʛʦʜʥʽ ʚ ʋʢʨʘʾʥʽ ʻ 
ʙʽʦʧʘʣʠʚʦ [2]. ʊʨʘʜʠʮʽʡʥʝ ʧʘʣʠʚʦ ʚ ʨʝʟʫʣʴʪʘʪʽ ʩʧʘʣʶʚʘʥʥʷ ʧʽʜʚʠʱʫʻ ʚʤʽʩʪ 
ʚʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʫ ʚ ʘʪʤʦʩʬʝʨʽ. ɹʽʦʝʥʝʨʛʝʪʠʯʥʽ ʢʫʣʴʪʫʨʠ ʻ ʙʽʣʴʰ ʝʢʦʣʦʛʽʯʥʠʤ 
ʜʞʝʨʝʣʦʤ ʦʪʨʠʤʘʥʥʷ ʝʥʝʨʛʽʾ. ɼʣʷ ʥʘʰʦʾ ʢʨʘʾʥʠ ʥʘʡʙʽʣʴʰ ʧʝʨʩʧʝʢʪʠʚʥʠʤ 
ʙʽʦʝʥʝʨʛʝʪʠʯʥʠʤʠ ʢʫʣʴʪʫʨʘʤʠ ʻ ʮʫʢʨʦʚʽ ʙʫʨʷʢʠ, ʮʫʢʨʦʚʝ ʩʦʨʛʦ, ʧʨʦʩʦ ʧʨʫʪʦʚʠʜʥʝ, 
ʤʽʩʢʘʥʪʫʩ, ʱʦ ʟʘʙʝʟʧʝʯʠʪʴ ʦʪʨʠʤʘʥʥʷ ʟ ʦʜʥʦʛʦ ʛʝʢʪʘʨʘ ʧʘʣʠʚʘ, ʷʢʝ ʝʢʚʽʚʘʣʝʥʪʥʝ ʚʽʜ 
0,72 ʜʦ 4,1 ʪ/ʛʘ ʥʘʬʪʦʧʨʦʜʫʢʪʽʚ [3]. 

ʅʘ ʜʘʥʠʡ ʯʘʩ ʦʩʥʦʚʥʠʤʠ ʧʨʽʦʨʠʪʝʪʥʠʤʠ ʥʘʧʨʷʤʢʘʤʠ ʛʘʣʫʟʽ ʻ ʧʦʰʫʢ ʜʝʰʝʚʦʾ 
ʙʽʦʩʠʨʦʚʠʥʠ, ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʨʽʰʝʥʴ ʽ ʩʪʚʦʨʝʥʥʷ ʥʝʦʙʭʽʜʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ 
ʜʣʷ ʚʠʨʦɦ ʫʚʘʥʥʷ ʪʘ ʧʝʨʝʨʦʙʣʷʥʥʷ ʙʽʦʤʘʩʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʭʽʤʽʯʥʠʭ ʪʘ ʙʽʦʣʦʛʽʯʥʠʭ 
ʧʨʦʮʝʩʽʚ, ʪʝʨʤʦʢʦʥʚʝʨʩʽʾ, ʙʽʦʢʦʥʚʝʨʩʽʾ ʚ ʨʽʟʥʽ ʚʠʜʠ ʙʽʦʧʘʣʠʚʘ: ʨʽʜʢʽ, ʛʘʟʦʧʦʜʽʙʥʽ ʽ 
ʪʚʝʨʜʽ. ɼʣʷ ʮʴʦʛʦ ʚ ʥʘʰʽʡ ʜʝʨʞʘʚʽ ʻ ʚʩʽ ʥʝʦʙʭʽʜʥʽ ʧʝʨʝʜʫʤʦʚʠ, ʦʩʦʙʣʠʚʦ ˇʨʫʥʪʦʚʦ-
ʢʣʽʤʘʪʠʯʥʽ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʚʠʨʦʱʫʚʘʥʥʷ ʝʥʝʨʛʝʪʠʯʥʠʭ ʢʫʣʴʪʫʨ ʟ ʚʠʩʦʢʦʶ 
ʚʨʦʞʘʡʥʽʩʪʶ ʙʽʦʤʘʩʠ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʘʜʘʧʪʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʫʜʦʩʢʦʥʘʣʝʥʥʷ 
ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʚʠʨʦʱʫʚʘʥʥʷ ʙʽʦʝʥʝʨʛʝʪʠʯʥʠʭ ʢʫʣʪɹʫʨ, ʧʝʨʝʨʦʙʣʷʥʥʷ 
ʙʽʦʤʘʩʠ ʪʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʥʷ ʙʽʦʧʘʣʠʚʘ ʜʦʟʚʦʣʠʪʴ ʟʙʽʣʴʰʠʪʠ ʯʘʩʪʢʫ ʙʽʦʝʥʝʨʛʝʪʠʢʠ ʚ 
ʩʪʨʫʢʪʫʨʽ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʙʘʣʘʥʩʫ ʋʢʨʘʾʥʠ. ʇʣʶʩʠ ʤʽʩʢʘʥʪʫʩʘ ʧʦʣʷʛʘʶʪʴ ʫ ʪʦʤʫ, ʱʦ 
ʚʽʥ ʥʝʚʠʙʘʛʣʠʚʠʡ ʜʦ ʛʨʫʥʪʫ, ʚʦʣʦʛʠ, ʪʝʤʧʝʨʘʪʫʨʠ ʟ ʚʠʩʦʢʠʤ ʚʤʽʩʪʦʤ ʮʝʣʶʣʦʟʠ [4], 
ʫʜʦʙʨʶʻ ʩʘʤ ʩʝʙʝ, ʰʚʠʜʢʦ ʜʘʻ ʚʨʦʞʘʡ. ʁʦʛʦ ʤʦʞʥʘ ʟʙʠʨʘʪʠ ʥʘ 2ï3 ʨʽʢ. ɿ ʮʽʻʾ 
ʢʫʣʴʪʫʨʠ ʚʠʨʦʙʣʷʶʪʴ ʪʚʝʨʜʝ ʙʽʦʧʘʣʠʚʦ: ʧʝʣʝʪʠ, ʙʨʠʢʝʪʠ, ʧʘʣʠʚʥʫ ʪʨʽʩʢʫ [5]. 

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠʢʘ ʜʦʩʣʽʜʞʝʥʴ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠ ʚ ɯʥʩʪʠʪʫʪʽ 
ʙʽʦʝʥʝʨʛʝʪʠʯʥʠʭ ʢʫʣʴʪʫʨ ʽ ʮʫʢʨʦʚʠʭ ʙʫʨʷʢʽʚ ʚ 2015 ʨ. ʜʦʩʣʽʜ, ʚ ʷʢʦʤʫ ʧʝʨʝʜʙʘʯʝʥʦ 
ʚʠʩʘʜʞʫʚʘʥʥʷ ʨʠʟʦʤ ʟ ʨʽʟʥʦʶ ʢʽʣʴʢʽʩʪʶ ʙʨʫʥʴʦʢ ï ʚʽʜ 1ï3 ʜʦ 9 ʽ ʙʽʣʴʰʝ. 
ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʯʠʤ ʙʽʣʴʰʝ ʙʨʫʥʴʦʢ ʥʘ ʨʠʟʦʤʽ, ʪʠʤ ʚʠʱʠʡ ʚʽʜʩʦʪʦʢ ʾʭ 
ʧʨʠʞʠʚʣʶʚʘʥʦʩʪʽ. 

                                                           
* ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʜʦʢʪʦʨ ʩ.-ʛ. ʥʘʫʢ, ʧʨʦʬʝʩʦʨ ɼʦʨʦʥʽʥ ɺ.ɸ.  
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ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʾʭ ʦʙʛʦʚʦʨʝʥʥʷ. ɿ ʤʝʪʦʶ ʚʠʚʯʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ 
ʚʠʨʦʱʫʚʘʥʥʷ ʩʘʜʠʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟʘʣʝʞʥʦ ʚʽʜ ʷʢʦʩʪʽ ʩʘʜʠʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʧʨʦʚʝʜʝʥʦ 
ʜʦʩʣʽʜ, ʚ ʷʢʦʤʫ ʧʝʨʝʜʙʘʯʝʥʦ ʚʠʩʘʜʞʫʚʘʥʥʷ ʨʠʟʦʤ ʟ ʨʽʟʥʦʶ ʢʽʣʴʢʽʩʪʶ ʙʨʫʥʴʦʢ ï ʚʽʜ 
1ï3 ʜʦ 9 ʽ ʙʽʣʴʰʝ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʯʠʤ ʙʽʣʴʰʝ ʙʨʫʥʴʦʢ ʥʘ ʨʠʟʦʤʽ, ʪʠʤ ʚʠʱʠʡ 
ʚʽʜʩʦʪʦʢ ʾʭ ʧʨʠʞʠʚʣʶʚʘʥʦʩʪʽ (ʨʠʩ. 1).  
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1ï3 4ï8 ɹʽʣʴʰʝ 9

ɺʘʨʽʘʥʪ - ʢʣʴʢʽʩʪʴ ʙʨʫʥʴʦʢ ʥʘ ʨʠʟʦʤʽ, ʰʪ. (ʅɯʈ05 = 8,5%)
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ʈʠʩ. 1 ʇʨʠʞʠʚʣʶʚʘʥʽʩʪʴ ʨʠʟʦʤ ʟʘʣʝʞʥʦ ʚʽʜ ʾʭ ʷʢʦʩʪʽ, 2015 ʨ. 

 
ʗʢʽʩʪʴ ʩʘʜʠʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʚʧʣʠʚʘʻ ʥʝ ʣʠʰʝ ʥʘ ʧʨʠʞʠʚʣʚʁʘʥʽʩʪʴ ʨʠʟʦʤ, ʘ ʽ ʥʘ 

ʜʠʥʘʤʽʢʫ ʥʘʨʦʩʪʘʥʥʷ ʥʘʟʝʤʥʦʾ ʤʘʩʠ ʨʦʩʣʠʥ, ʘ ʚʽʜʧʦʚʽʜʥʦ ï ʢʦʨʝʥʝʚʦʾ ʩʠʩʪʝʤʠ 
(ʢʦʨʝʥʝʚʠʱʘ) ʽ ʚʠʭʦʜʫ ʩʘʜʠʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. 

ʅʘʨʦʩʪʘʥʥʷ ʥʘʟʝʤʥʦʾ ʤʘʩʠ ï ʚʠʩʦʪʠ ʨʦʩʣʠʥ, ʢʽʣʴʢʦʩʪʽ ʣʠʩʪʢʽʚ ʪʘ ʧʣʦʱʽ 
ʣʠʩʪʢʦʚʦʾ ʧʦʚʝʨʭʥʽ ʩʧʨʠʷʻ ʧʽʜʚʠʱʝʥʥʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʬʦʪʦʩʠʥʪʝʟʫ ʽ ʚʧʣʠʚʘʻ ʥʝ 
ʣʠʰʝ ʥʘ ʫʨʦʞʘʡʥʽʩʪʴ ʢʫʣʴʪʫʨʠ, ʘ ʽ ʥʘ ʟʙʽʣʴʰʝʥʥʷ ʢʦʨʝʥʝʚʦʾ ʩʠʩʪʝʤʠ ï ʚʠʭʦʜʫ 
ʩʘʜʠʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʷʢʽʩʪʴ ʩʘʜʠʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ï ʢʽʣʴʢʽʩʪʴ ʙʨʫʥʴʦʢ ʥʘ ʦʜʥʦʤʫ 
ʨʠʟʦʤʽ ʚʧʣʠʚʘʣʦ ʥʘ ʜʠʥʘʤʽʢʫ ʚʠʩʦʪʠ ʨʦʩʣʠʥ. ʅʘʡʙʽʣʴʰʠʡ ʧʨʠʨʽʩʪ ʚʠʩʦʪʠ ʚ ʫʩʽ ʬʘʟʠ 
ʨʦʟʚʠʪʢʫ ʙʫʚ ʫ ʨʦʩʣʠʥ, ʦʪʨʠʤʘʥʠʭ ʟʘ ʩʘʜʽʥʥʷ ʨʠʟʦʤ, ʷʢʽ ʤʘʣʠ 9 ʽ ʙʽʣʴʰʝ ʙʨʫʥʴʦʢ 
(ʪʘʙʣ. 1). 

1. ɼʠʥʘʤʽʢʘ ʚʠʩʦʪʠ ʨʦʩʣʠʥ ʟʘʣʝʞʥʦ ʚʽʜ ʷʢʦʩʪʽ ʨʠʟʦʤ, 2015 ʨ. 

ɺʘʨʽʘʥʪ ï ʢʽʣʴʢʽʩʪʴ  
ʙʨʫʥʴʦʢ ʥʘ ʨʠʟʦʤʽ 

ʌʘʟʠ ʨʦʟʚʠʪʢʫ ʨʦʩʣʠʥ 

ʧʦʚʥʽ ʩʭʦʜʠ ʢʫʱʽʥʥʷ 
ʚʠʭʽʜ  
ʫ ʪʨʫʙʢʫ 

ʟʘʢʽʥʯʝʥʥʷ  
ʚʝʛʝʪʘʮʽʾ 

1ï3 (ʢʦʥʪʨʦʣʴ) 25,6 73,2 99,2 137,2 

4ï8 35,7 92,7 112,7 146,0 

Ó 9 46,9 101,0 115,5 149,0 

ʅɯʈ05 4,7 11,8 10,6 10,8 

 
ʗʢʽʩʪʴ ʩʘʜʠʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ï ʨʠʟʦʤ, ʷʢʽ ʤʘʣʠ ʙʽʣʴʰʝ 4 ʙʨʫʥʴʦʢ ʟʘʙʝʟʧʝʯʠʣʦ ʥʝ 

ʣʠʰʝ ʥʘʨʦʩʪʘʥʥʶ ʥʘʟʝʤʥʦʾ ʤʘʩʠ ʨʦʩʣʠʥ, ʘ ʽ ʨʦʩʪʫ ʢʦʨʝʥʝʚʦʾ ʩʠʩʪʝʤʠ. ʋ ʚʩʽʭ ʬʘʟʘʭ 
ʨʦʟʚʠʪʢʫ ʤʘʩʘ ʢʦʨʝʥʝʚʠʱʘ ʥʘʡʙʽʣʴʰʦʶ ʙʫʣʘ ʟʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʣʷ ʩʘʜʽʥʥʷ ʨʠʟʦʤ, ʷʢʽ 
ʤʘʣʠ 9 ʽ ʙʽʣʴʰʝ ʙʨʫʥʦɹʢ ʥʘ ʦʜʥʦʤʫ ʨʠʟʦʤʽ (ʪʘʙʣ.2, ʨʠʩ.2). 

ʉʘʜʠʚʥʠʡ ʤʘʪʝʨʽʘʣ ï ʨʠʟʦʤʠ ʟʘʛʦʪʦʚʣʶʶʪʴ ʚ ʢʽʥʮʽ ʚʝʛʝʪʘʮʽʾ ʚʦʩʝʥʠ ʘʙʦ 
ʨʘʥʥʴʦʶ ʚʝʩʥʦʶ ʧʝʨʝʜ ʾʭ ʚʠʩʘʜʞʫʚʘʥʥʷʤ. ʊʦʤʫ, ʚʘʞʣʠʚʦ ʙʫʣʦ ʚʠʟʥʘʯʠʪʠ ʚʠʭʽʜ 
ʤʘʣʠʭ, ʷʢʽ ʤʘʶʪʴ 1ï3 ʙʨʫʥʴʢʠ ʪʘ ʚʝʣʠʢʠʭ, ʷʢʽ ʤʘʶʪʴ 9 ʽ ʙʽʣʴʰʝ ʙʨʫʥʴʦʢ ʨʠʟʦʤ ʥʘ 
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ʢʽʥʝʮʴ ʚʝʛʝʪʘʮʽʾ. ʊʘʢ, ʫ ʬʘʟʫ ʧʦʚʥʠʭ ʩʭʦʜʽʚ ʤʘʩʘ ʢʦʨʝʥʝʚʠʱʘ ʟʘ ʚʠʩʘʜʞʫʚʘʥʥʷ ʨʠʟʦʤ 
ʟ 9 ʽ ʙʽʣʴʰʝ ʙʨʫʥʴʢʘʤʠ ʙʫʣʘ ʙʽʣʴʰʦʶ ʥʘ 4,8 ʛ, ʫ ʬʘʟʫ ʚʠʭʦʜʫ ʫ ʪʨʫʙʢʫ ï ʥʘ 79,9 ʛ ʽ ʧʦ 
ʟʘʚʝʨʰʝʥʥʶ ʚʝʛʝʪʘʮʽʾ ï ʥʘ 410,3 ʛ. 

2. ɼʠʥʘʤʽʢʘ ʥʘʨʦʩʪʘʥʥʷ ʢʦʨʝʥʝʚʠʱʘ  

ʟʘʣʝʞʥʦ ʚʽʜ ʷʢʦʩʪʽ ʚʠʩʘʜʞʝʥʠʭ ʨʠʟʦʤ, 2015 ʨ. 

ɺʘʨʽʘʥʪ ï 

ʢʽʣʴʢʽʩʪʴ 

ʙʨʫʥʴʦʢ 

ʥʘ  

ʨʠʟʦʤʽ 

ʇʦʚʥʽ ʩʭʦʜʠ ʂʫʱʽʥʥʷ ɺʠʭʽʜ ʫ ʪʨʫʙʢʫ 
ɿʘʢʽʥʯʝʥʥʷ 

ʚʝʛʝʪʘʮʽʾ 

ʤʘʩʘ  

ʨʠʟʦʤʫ,  

ʛ 

ʢʽʣʴʢʽʩʪʴ 

ʙʨʫʥʦɹʢ, 

ʰʪ.. 

ʤʘʩʘ 

ʨʠʟʦʤʫ, 

ʛ 

ʢʽʣʴʢʽʩʪʴ 

ʙʨʫʥʴʦʢ, 

ʰʪ.. 

ʤʘʩʘ 

ʨʠʟʦʤʫ, 

ʛ 

ʢʽʣʴʢʽʩʪʴ 

ʙʨʫʥʴʦʢ, 

ʰʪ.. 

ʤʘʩʘ  

ʨʠʟʦʤʫ, ʛ 

ʢʽʣʴʢʽʩʪʴ 

ʙʨʫʥʴʦʢ, 

ʰʪ.. 

1ï3 13,9 2,4 71,7 12,3 82,9 12,4 399,2 56,3 

4ï8 16,6 5,9 70,4 18,7 114,4 20,0 770,3 90,3 

> 9 18,7 10,5 138,4 33,2 162,8 33,2 809,5 159,4 

ʅɯʈ05  4,5 1,5 69,2 11,1 66,1 10,2 241,5 48,8 

 

  
 

ʘ) ʢʦʨʝʥʝʚʠʱʘ ʟ 1ï3 ʪʘ  ʙ) ʢʦʨʝʥʝʚʠʱʘ ʟ 4ï8 ʪʘ 
9 ʽ ʙʽʣʴʰʝ ʙʨʫʥʴʢʘʤʠ 9 ʽ ʙʽʣʴʰʝ ʙʨʫʥʴʢʘʤʠ 

 
ʈʠʩ. 2 ʄʘʪʦʯʥʽ ʢʦʨʝʥʝʚʠʱʘ, ʦʪʨʠʤʘʥʽ ʧʨʠ ʩʘʜʽʥʥʷ ʨʠʟʦʤ, 

ʷʢʽ ʤʘʣʠ 1ï3 ʪʘ 9 ʽ ʙʽʣʴʰʝ ʙʨʫʥʴʦʢ, 2015 ʨ. 
 
ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʯʠʤ ʙʽʣʴʰʽ ʨʠʟʦʤʠ ʚʠʩʘʜʞʫʚʘʣʠ, ʪʠʤ ʙʽʣʴʰʽ ʬʦʨʤʫʚʘʣʠʩʷ 

ʢʦʨʝʥʝʚʠʱʘ ʽ, ʚʽʜʧʦʚʽʜʥʦ ï ʙʽʣʴʰʝ ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʨʠʟʦʤ. ʅʘʡʙʽʣʴʰʫ ʢʽʣʴʢʽʩʪʴ 
ʩʘʜʠʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʟʘ ʚʠʩʘʜʞʫʚʘʥʥʷ ʨʠʟʦʤ ʟ 9 ʽ ʙʽʣʴʰʝ ʙʨʫʥʴʢʘʤʠ 
(ʪʘʙʣ. 3).  

3. ɺʠʭʽʜ ʩʘʜʠʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟʘʣʝʞʥʦ ʚʽʜ ʷʢʦʩʪʽ ʚʠʩʘʜʞʝʥʠʭ ʨʠʟʦʤ, 2015 ʨ. 

ɺʘʨʽʘʥʪ ï ʢʽʣʴʢʽʩʪʴ 

ʙʨʫʥʴʦʢ ʥʘ ʨʠʟʦʤʽ 

ɺʠʭʽʜ ʨʠʟʦʤʽʚ, ʰʪ.. 

ʤʘʣʠʭ, ʟ 3 ʙʨʫʥʴʢʘʤʠ ʚʝʣʠʢʠʭ, ʟ 9 ʙʨʫʥʴʢʘʤʠ 

1ï3 14,1 6,3 

4ï8 20,9 9,3 

> 9 45,0 20,0 

ʅɯʈ05 7,3 3,3 

 
ɿʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʣʷ ʩʘʜʽʥʥʷ ʨʠʟʦʤ, ʷʢʽ ʤʘʣʠ 1ï3 ʙʨʫʥʴʢʠ (ʢʦʥʪʨʦʣʴ) ʟ 

ʢʦʨʝʥʝʚʠʱ, ʱʦ ʩʬʦʨʤʫʚʘʣʠʩʷ ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ 14,1 ʰʪ. ʤʘʣʠʭ ʨʠʟʦʤ ʘʙʦ 6,3 ï 
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ʚʝʣʠʢʠʭ, ʱʦ ʚ 3,2 ʤʝʥʰʝ ʧʦʨʽʚʥʷʥʦ ʟ ʚʘʨʽʘʥʪʦʤ, ʜʝ ʚʠʩʘʜʞʫʚʘʣʠ ʢʨʫʧʥʽ ʨʠʟʦʤʠ ʟ 9 ʽ 
ʙʽʣʴʰʝ ʙʨʫʥʴʢʘʤʠ. ɿʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʣʷ ʩʘʜʽʥʥʷ ʨʠʟʦʤ ʟ 4ï8 ʙʨʫʥʴʢʘʤʠ ʦʪʨʠʤʘʥʦ 
ʨʠʟʦʤ ʜʝʱʦ ʙʽʣʴʰʝ, ʥʽʞ ʚ ʢʦʥʪʨʦʣʽ, ʘʣʝ ʟʥʘʯʥʦ ʤʝʥʰʝ, ʥʽʞ ʟʘ ʚʠʩʘʜʞʫʚʘʥʥʷ ʢʨʫʧʥʠʭ 
ʨʠʟʦʤ. ʊʘʢ, ʟʘ ʚʠʩʘʜʞʫʚʘʥʥʷ ʨʠʟʦʤ ʟ 4ï8 ʙʨʫʥʢɹʘʤʠ ʟ ʢʦʨʝʥʝʚʠʱʘ, ʷʢʽ ʩʬʦʨʤʫʚʘʣʦʩʷ 
ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʤʘʣʠʭ ʨʠʟʦʤ 20,9 ʰʪʫʢ, ʚʝʣʠʢʠʭ ï 9,3 ʰʪʫʢʠ, ʚʦʜʥʦʯʘʩ ʷʢ ʟʘ 
ʚʠʩʘʜʞʫʚʘʥʥʷ ʢʨʫʧʥʠʭ ʨʠʟʦʤ ʟ 9 ʽ ʙʽʣʴʰʝ ʙʨʫʥʴʢʘʤʠ ʽʩʪʦʪʥʦ ʙʽʣʴʰʫ ʢʽʣʴʢʽʩʪʴ ʨʠʟʦʤ 
ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʚʽʜʧʦʚʽʜʥʦ ï 45 ʪʘ 20 ʰʪʫʢ (ʅɯʈ05 = 7,3 ʪʘ 3,3 ʰʪ.).  

ɺʠʩʥʦʚʢʠ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʷʢʽʩʪʴ ʩʘʜʠʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʚʧʣʠʚʘʣʦ ʥʘ ʜʠʥʘʤʽʢʫ 
ʚʠʩʦʪʠ ʨʦʩʣʠʥ ʪʘ ʥʘ ʘʩʠʤʽʣʷʮʽʡʥʫ ʧʣʦʱʫ ʣʠʩʪʢʽʚ ʚ ʫʩʽʭ ʬʘʟʘʭ ʨʦʟʚʠʪʢʫ ʨʦʩʣʠʥ. 
ʅʘʡʙʽʣʴʰʠʡ ʧʨʠʨʽʩʪ ʚʠʩʦʪʠ ʽ ʧʣʦʱʘ ʣʠʩʪʢʦʚʦʾ ʧʦʚʝʨʭʥʽ ʚ ʫʩʽ ʬʘʟʠ ʨʦʟʚʠʪʢʫ ʙʫʣʠ ʫ 
ʨʦʩʣʠʥ, ʦʪʨʠʤʘʥʠʭ ʟʘ ʩʘʜʽʥʥʷ ʨʠʟʦʤ, ʷʢʽ ʤʘʣʠ 9 ʽ ʙʽʣʴʰʝ ʙʨʫʥʴʦʢ. ɿʙʽʣʴʰʝʥʥʷ ʤʘʩʠ 
ʢʦʨʝʥʝʚʠʱʘ ʽ ʡʦʛʦ ʩʪʫʧʝʥʷ ʨʦʟʛʘʣʫʞʝʥʥʷ ʟʘʙʝʟʧʝʯʠʣʦ ʬʦʨʤʫʚʘʥʥʷ ʙʽʣʴʰʦʾ ʢʽʣʴʢʦʩʪʽ 
ʙʨʫʥʴʦʢ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʚʠʭʦʜʫ ʷʢ ʤʘʣʠʭ, ʪʘʢ ʽ ʚʝʣʠʢʠʭ ʨʠʟʦʤ. ɿʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʣʷ 
ʩʘʜʽʥʥʷ ʨʠʟʦʤ ʟ 9 ʽ ʙʽʣʴʰʝ ʙʨʫʥʴʢʘʤʠ ʚʠʭʽʜ ʩʘʜʠʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʚ ʫʩʽʭ ʬʘʟʘʭ 
ʨʦʟʚʠʪʢʫ, ʢʨʽʤ ʬʘʟʠ ʚʠʭʦʜʫ ʫ ʪʨʫʙʢʫ, ʙʫʚ ʽʩʪʦʪʥʦ ʚʠʱʠʤ ʧʦʨʽʚʥʷʥʦ ʷʢ ʟ ʢʦʥʪʨʦʣʝʤ, 
ʪʘʢ ʽ ʟ ʚʘʨʽʘʥʪʦʤ, ʜʝ ʚʠʩʘʜʞʫʚʘʣʠ ʨʠʟʦʤʠ ʟ 4ï8 ʙʨʫʥʴʢʘʤʠ. ɿʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʣʷ 
ʩʘʜʽʥʥʷ ʨʠʟʦʤ, ʷʢʽ ʤʘʣʠ 9 ʽ ʙʽʣʴʰʝ ʙʨʫʥʴʦʢ ʟ ʢʦʨʝʥʝʚʠʱ, ʱʦ ʩʬʦʨʤʫʚʘʣʠʩʷ ʤʦʞʥʘ 
ʦʪʨʠʤʘʪʠ ʚ 3,2 ʨʘʟʠ ʙʽʣʴʰʝ ʨʠʟʦʤ ʧʦʨʽʚʥʷʥʦ ʟ ʚʘʨʽʘʥʪʦʤ, ʜʝ ʚʠʩʘʜʞʫʚʘʣʠ ʤʘʣʽ 
ʨʠʟʦʤʠ ʟ 1ï3 ʙʨʫʥʴʢʘʤʠ. 
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ʫ ʪʦʤʫ ʯʠʩʣʽ ʽ ʚʨʦʞʘʡʥʦʩʪʽ. ʉʘʤʝ ʮʝ ʽ ʚʠʤʘʛʘʻ ʧʨʠʜʽʣʝʥʥʷ ʟʥʘʯʥʦʾ ʫʚʘʛʠ ʘʜʘʧʪʠʚʥʦʤʫ 
ʧʦʪʝʥʮʽʘʣʫ ʩʪʚʦʨʶʚʘʥʠʭ ʩʦʨʪʽʚ. ɺʠʩʦʢʦʘʜʘʧʪʠʚʥʽ ʩʦʨʪʠ ʻ ʟʘʧʦʨʫʢʦʶ ʦʪʨʠʤʘʥʥʷ 
ʩʪʘʙʽʣʴʥʦʛʦ ʚʨʦʞʘʶ ʚ ʤʽʥʣʠʚʠʭ ʧʦʛʦʜʥʦ-ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚʘʭ ʪʘ ʚ ʨʽʟʥʠʭ ʝʢʦʣʦʛʦ-
ʛʝʦʛʨʘʬʽʯʥʠʭ ʟʦʥʘʭ. ʆʮʽʥʢʘ ʩʝʣʝʢʮʽʡʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʥʘ ʘʜʘʧʪʠʚʥʽʩʪʴ ʪʘ ʩʪʘʙʽʣʴʥʽʩʪʴ ʻ 
ʥʝʦʙʭʽʜʥʦʶ ʫʤʦʚʦʶ ʜʣʷ ʚʽʜʙʦʨʫ ʚʠʩʦʢʦ ʘʜʘʧʪʠʚʥʠʭ ʬʦʨʤ. 

ʊʝʦʨʽʷ ʩʫʯʘʩʥʦʾ ʩʝʣʝʢʮʽʾ, ʷʢ ʚʽʜʧʨʘʚʥʫ ʪʦʯʢʫ ʾʾ ʧʨʦʛʨʘʤʠ, ʨʦʟʛʣʷʜʘʻ ʧʠʪʘʥʥʷ 
ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʠʭʽʜʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ɼʦʩʚʽʜ ʚʽʪʯʠʟʥʷʥʦʾ ʪʘ ʩʚʽʪʦʚʦʾ ʩʝʣʝʢʮʽʾ ʩʚʽʜʯʠʪʴ, 
ʱʦ ʫ ʧʨʦʮʝʩʽ ʩʪʚʦʨʝʥʥʷ ʩʦʨʪʽʚ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʚʝʣʠʢʝ, ʘ ʚ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ 
ʚʠʨʽʰʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʤʘʻ ʥʘʷʚʥʽʩʪʴ ʚʠʭʽʜʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟ ʧʦʻʜʥʘʥʥʷʤ 
ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ ʘʜʘʧʪʠʚʥʠʭ ʦʟʥʘʢ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʫ ʩʝʣʝʢʮʽʡʥʠʭ ʧʨʦʛʨʘʤʘʭ 
ʩʦʨʪʦʟʨʘʟʢʽʚ ʽʟ ʚʽʜʜʘʣʝʥʠʭ ʝʢʦʣʦʛʦ-ʛʝʦʛʨʘʬʽʯʥʠʭ ʟʦʥ ʻ ʦʙʦʚô̫ ʟʢʦʚʠʤ ʝʪʘʧʦʤ ʩʝʣʝʢʮʽʾ. 
ʇʨʦʪʝ, ʛʝʦʛʨʘʬʽʯʥʘ ʚʽʜʜʘʣʝʥʽʩʪʴ ʚʠʭʽʜʥʠʭ ʬʦʨʤ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʫ ʩʝʣʝʢʮʽʾ, ʥʝ 
ʟʘʚʞʜʠ ʻ ʛʘʨʘʥʪʽʻʶ ʛʝʥʝʪʠʯʥʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʤʽʞ ʥʠʤʠ. ʊʦʤʫ ʻ ʧʦʪʨʝʙʘ ʚʠʟʥʘʯʠʪʠ 
ʘʜʘʧʪʠʚʥʠʡ ʧʦʪʝʥʮʽʘʣ ʩʪʚʦʨʝʥʠʭ ʩʦʨʪʽʚ ʜʣʷ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ 
ʚʠʨʦʙʥʠʮʪʚʽ ʽ ʦʪʨʠʤʘʥʥʷ ʚʽʜ ʢʦʞʥʦʛʦ ʩʦʨʪʫ ʤʘʢʩʠʤʘʣʴʥʦʾ ʚʽʜʜʘʯʽ, ʘ ʪʘʢʦʞ ʚʠʭʽʜʥʦʛʦ 
ʤʘʪʝʨʽʘʣʫ ʜʣʷ ʧʣʘʥʫʚʘʥʥʷ ʩʝʣʝʢʮʽʾ. 

ʋ ʩʝʣʝʢʮʽʾ ʧʦʨʷʜ ʽʟ ʦʮʽʥʢʦʶ ʛʝʥʝʪʠʯʥʦ ʦʙʫʤʦʚʣʝʥʦʛʦ ʩʝʨʝʜʥʴʦʛʦ ʫʨʦʞʘʶ ʩʦʨʪʫ 
ʚ ʢʦʥʢʨʝʪʥʠʭ ʝʢʦʣʦʛʽʯʥʠʭ ʫʤʦʚʘʭ ʥʝʦʙʭʽʜʥʦ ʟʥʘʪʠ ʭʘʨʘʢʪʝʨ ʨʝʘʢʮʽʾ ʡʦʛʦ ʥʘ 
ʩʝʨʝʜʦʚʠʱʝ. ʇʦʢʘʟʥʠʢʠ ʩʪʫʧʝʥʷ ʨʝʘʢʮʽʾ ʛʝʥʦʪʠʧʽʚ ʥʘ ʟʤʽʥʫ ʫʤʦʚ ʩʝʨʝʜʦʚʠʱʘ 
ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʚʣʘʩʪʠʚʦʩʪʽ ʩʦʨʪʫ ï ʡʦʛʦ ʧʣʘʩʪʠʯʥʽʩʪʴ ʚ ʨʝʘʣʽʟʘʮʽʾ ʫʨʦʞʘʡʥʦʛʦ 
ʧʦʪʝʥʮʽʘʣʫ.  

ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ ʥʘʙʫʣʠ ʧʦʰʠʨʝʥʥʷ ʩʦʨʪʠ ʧʰʝʥʠʮʽ ʤô̫ ʢʦʾ ʦʟʠʤʦʾ ʟ ʧʰʝʥʠʯʥʦ-
ʞʠʪʥʴʦʶ ʪʨʘʥʩʣʦʢʘʮʽʻʶ 1AL/1RS, ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʧʽʜʚʠʱʝʥʠʤ ʘʜʘʧʪʠʚʥʠʤ 
ʧʦʪʝʥʮʽʘʣʦʤ. ʊʦʤʫ ʩʪʚʦʨʝʥʥʷ ʪʘʢʠʭ ʩʦʨʪʽʚ ʻ ʜʦʮʽʣʴʥʠʤ ʽ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʥʘʧʨʷʤʢʦʤ 
ʫ ʩʝʣʝʢʮʽʾ. 

ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʦ ʚʠʟʥʘʯʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʧʣʘʩʪʠʯʥʦʩʪʽ ʪʘ ʩʪʘʙʽʣʴʥʦʩʪʽ 
ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʦʛʦ ʪʘ ʘʜʘʧʪʦʚʘʥʦʛʦ ʜʦ ʧʦʛʦʜʥʠʭ ʫʤʦʚ ʩʝʨʝʜʦʚʠʱʘ ʚʠʭʽʜʥʦʛʦ 
ʤʘʪʝʨʽʘʣʫ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ, ʷʢʠʡ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʫ ʩʝʣʝʢʮʽʡʥʠʭ ʧʨʦʛʨʘʤʘʭ ʥʘʰʦʾ 
ʫʩʪʘʥʦʚʠ.  

ʇʦʣʴʦʚʽ ʜʦʩʣʽʜʠ ʧʨʦʚʦʜʠʣʠ ʚʧʨʦʜʦʚʞ 2007ï2015 ʨʨ. ʥʘ ʩʝʣʝʢʮʽʡʥʠʭ ʧʦʣʷʭ 
ʄʠʨʦʥʽʚʩʴʢʦʛʦ ʽʥʩʪʠʪʫʪʫ ʧʰʝʥʠʮʽ ʽʤʝʥʽ ɺ.ʄ. ʈʝʤʝʩʣʘ. ʉʦʨʪʠ ʧʰʝʥʠʮʽ ʤô̫ ʢʦʾ ʦʟʠʤʦʾ 
ʚʠʩʽʚʘʣʠ ʚ ʩʪʘʥʮʽʡʥʦʤʫ ʩʦʨʪʦʚʠʧʨʦʙʫʚʘʥʥʽ ʧʽʩʣʷ ʧʦʧʝʨʝʜʥʠʢʘ ʩʠʜʝʨʘʣʴʥʠʡ ʧʘʨ 
(ʛʽʨʯʠʮʷ). ɸʛʨʦʪʝʭʥʽʯʥʽ ʫʤʦʚʠ ʜʦʩʣʽʜʞʝʥʥʷ ʪʠʧʦʚʽ ʚʠʨʦʙʥʠʯʠʤ. ʉʽʚʙʫ ʧʨʦʚʦʜʠʣʠ 
ʩʝʣʝʢʮʽʡʥʦʶ ʩʽʚʘʣʢʦʶ ʉʅ-10ʮ ʥʘ ʛʣʠʙʠʥʫ 3ï4 ʩʤ. ʆʙʣʽʢʦʚʘ ʧʣʦʱʘ ʜʽʣʷʥʢʠ 10 ʤ2, 
ʧʦʚʪʦʨʥʽʩʪʴ 4-ʨʘʟʦʚʘ. 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʧʣʘʩʪʠʯʥʦʩʪʽ ʪʘ ʩʪʘʙʽʣʴʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʽ ʜʘʥʽ ʫʨʦʞʘʡʥʦʩʪʽ 
ʩʦʨʪʽʚ ï ʥʦʩʽʾʚ ʧʰʝʥʠʯʥʦ-ʞʠʪʥʴʦʾ ʪʨʘʥʩʣʦʢʘʮʽʾ. ʆʙô̒ ʢʪʦʤ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʠ ʩʦʨʪʠ 
ʧʰʝʥʠʮʽ ʤô̫ ʢʦʾ ʦʟʠʤʦʾ, ʦʨʠʛʽʥʘʪʦʨʘʤʠ ʷʢʠʭ ʻ ʄʠʨʦʥʽʚʩʴʢʠʡ ʽʥʩʪʠʪʫʪ ʧʰʝʥʠʮʽ ʽʤʝʥʽ 
ɺ.ʄ. ʈʝʤʝʩʣʘ (ʄɯʇ), ɯʥʩʪʠʪʫʪ ʬʽʟʽʦʣʦʛʽʾ ʨʦʩʣʠʥ ʪʘ ʛʝʥʝʪʠʢʠ (ɯʌʈʽɻ), ɯʥʩʪʠʪʫʪ 
ʟʘʭʠʩʪʫ ʨʦʩʣʠʥ (ɯɿʈ): ʄʠʨʦʥʽʚʩʴʢʘ 61, ʃʝʛʝʥʜʘ ʄʠʨʦʥʽʚʩʴʢʘ (ʄɯʇ); ʂʨʠʞʠʥʢʘ, 
ʂʘʣʠʥʦʚʘ, ʂʦʣʦʩ ʄʠʨʦʥʽʚʱʠʥʠ (ʄɯʇ, ɯʌʈʽɻ); ʂʦʣʫʤʙʽʷ, ʇʦʜʦʣʷʥʢʘ, ʉʤʫʛʣʷʥʢʘ, 
ɺʝʩʥʷʥʢʘ, ɿʦʣʦʪʦʢʦʣʦʩʘ (ɯʌʈʽɻ, ʄɯʇ); ɼʝʤʝʪʨʘ (ʄɯʇ, ɯɿʈ). 

ʉʝʨʝʜʥʴʦʨʽʯʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ ʽ ʩʫʤʘ ʦʧʘʜʽʚ ʟʘ ʨʦʢʠ ʜʦʩʣʽʜʞʝʥʴ (2007/08 ï 
2013/14 ʨʨ.) ʚʽʜʨʽʟʥʷʣʠʩʷ ʚʽʜ ʩʝʨʝʜʥʴʦʙʘʛʘʪʦʨʽʯʥʦʾ (ʨʠʩ. 1). 

ɿʘ ʢʽʣʴʢʽʩʪʶ ʦʧʘʜʽʚ ʨʦʢʠ ʨʦʟʧʦʜʽʣʠʣʠ: ʥʘ ʧʦʩʫʰʣʠʚʠʡ 2007 ʨ., ï 83% ʦʧʘʜʽʚ ʜʦ 
ʩʝʨʝʜʥʴʦʙʘʛʘʪʦʨʽʯʥʠʭ 565 ʤʤ; ʦʧʪʠʤʘʣʴʥʽ ï 2008, 2010 ʪʘ 2015 ʨʦʢʠ, (550, 523 ʽ 635 
ʤʤ ʪʘ 97,4; 92,6 ʽ 112% ʧʦʨʽʚʥʷʥʦ ʜʦ ʩʝʨʝʜʥʴʦʙʘʛʘʪʦʨʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ); ʟʚʦʣʦʞʝʥʽ ï 
2011ï2013 ʨʨ. ʢʽʣʴʢʽʩʪʴ ʦʧʘʜʽʚ ʚʘʨʽʶʚʘʣʘ ʚʽʜ 665 ʜʦ 835 ʤʤ, ʱʦ ʩʪʘʥʦʚʠʪʴ 118ï148% 
ʚʽʜ ʩʝʨʝʜʥʴʦʙʘʛʘʪʦʨʽʯʥʦʾ. 
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ʉʫʤʘ ʦʧʘʜʽʚʊʝʤʧʝʨʘʪʫʨʘ

 
ʈʠʩ. 1 ɻʽʜʨʦʪʝʨʤʽʯʥʽ ʫʤʦʚʠ ʫ ʨʦʢʠ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ, ʄɯʇ 

 
ɻʽʜʨʦʪʝʨʤʽʯʥʽ ʢʦʝʬʽʮʽʻʥʪʠ ʦʩʽʥʥʴʦʛʦ ʪʘ ʚʝʩʥʷʥʦ-ʣʽʪʥʴʦʛʦ ʧʝʨʽʦʜʫ ʚʝʛʝʪʘʮʽʾ ʟʘ 

ʤʽʩʷʮʷʤʠ 2006/07ï2014/15 ʨʨ. ʚʘʨʽʶʚʘʣʠ ʚʽʜ 0 (ʦʧʘʜʽʚ ʧʨʘʢʪʠʯʥʦ ʥʝ ʚʠʧʘʜʘʣʦ) ʜʦ 4 
(ʥʘʜʣʠʰʢʦʚʠʡ ʨʽʚʝʥʴ ʟʚʦʣʦʞʝʥʥʷ) (ʨʠʩ. 2). ʆʧʪʠʤʘʣʴʥʠʡ (ɻʊʂ=1,0ï1,4) ʚʽʥ 
ʚʽʜʤʽʯʝʥʠʡ: ʫ ʚʝʨʝʩʥʽ 2007ʨ., ʞʦʚʪʥʽ 2006 ʪʘ 2015 ʨ., ʢʚʽʪʥʽ 2014, ʪʨʘʚʥʽ 2007, 2008, 
2009, 2013 ʪʘ 2015 ʨʨ., ʯʝʨʚʥʽ 2007, 2009, 2010, ʪʘ 2012, ʣʠʧʥʽ 2008, 2009 ʪʘ 2013 ʨʨ. 
ɺʽʜʤʽʯʘʣʠ ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʨʦʟʚʠʪʦʢ ʨʦʩʣʠʥ ʟʘ ʥʝʩʪʘʯʽ ʚʦʣʦʛʠ ʤʝʥʰʝ 1,0: ʫ 
ʚʝʨʝʩʥʽ 2009, 2010, 2011 ʪʘ 2012 ʨʨ., ʞʦʚʪʥʽ 2007,2008 ʪʘ 2012 ʨʨ., ʢʚʽʪʥʽ 2007, 2009, 
2011, 2013 ʪʘ 2015 ʨʨ., ʪʨʘʚʥʽ 2007, 2011, 2012 ʨʨ., ʯʝʨʚʥʽ 2008, 2013, ʪʘ 2015 ʨʨ., 
ʣʠʧʥʽ 2007, 2010, 2012 ʪʘ 2015 ʨʨ. ʊʘʢʦʞ, ʧʨʠʛʥʽʯʫʚʘʚʩʷ ʨʽʩʪ ʨʦʩʣʠʥ ʚʽʜ 
ʧʝʨʝʟʚʦʣʦʞʝʥʥʷ (ʙʽʣʴʰʝ 1,4): ʫ ʚʝʨʝʩʥʽ 2006, 2008, 2013 ʪʘ 2015 ʨʨ., ʞʦʚʪʥʽ 2009, 
2010, 2011 ʪʘ 2013 ʨʨ., ʢʚʽʪʥʽ 2008 ʪʘ 2012 ʨʨ., ʪʨʘʚʥʽ 2014, ʯʝʨʚʥʽ 2010 ʪʘ 2014 ʨʨ., 
ʣʠʧʥʽ 2011 ʪʘ 2014 ʨʦʢʽʚ.  
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ʈʠʩ. 2 ɼʠʥʘʤʽʢʘ ʛʽʜʨʦʪʝʨʤʽʯʥʦʛʦ ʢʦʝʬʽʮʽʻʥʪʫ ʟʘ ʧʝʨʽʦʜ ʨʦʩʪʫ ʪʘ ʨʦʟʚʠʪʢʫ ʨʦʩʣʠʥ 

ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ 
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ʉʝʨʝʜʥʷ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʮʠʢʣʫ ʧʰʝʥʠʮʽ ʟʘ ʨʦʢʠ ʜʦʩʣʽʜʞʝʥʴ 
ʧʝʨʝʚʠʱʫʚʘʣʘ ʩʝʨʝʜʥʴʦ ʙʘʛʘʪʦʨʽʯʥʫ (+8 Áʉ) ʥʘ +1,0ï+1,9 Áʉ. ɿʘ ʦʩʪʘʥʥʽ ʚʽʩʽʤ ʨʦʢʽʚ 
ʽʜʝʥʪʠʯʥʠʭ ʨʦʢʽʚ ʟʘ ʛʽʜʨʦʪʝʨʤʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʥʝ ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ, ʱʦ ʜʦʟʚʦʣʠʣʦ 
ʦʙô̒ ʢʪʠʚʥʦ ʦʮʽʥʠʪʠ ʩʝʣʝʢʮʽʡʥʠʡ ʤʘʪʝʨʽʘʣ ʟʘ ʫʨʦʞʘʡʥʽʩʪʶ (ʪʘʙʣ. 1). 

1. ʋʨʦʞʘʡʥʽʩʪʴ ʩʦʨʪʽʚ ʧʰʝʥʠʮʽ ʤô̫ ʢʦʾ ʦʟʠʤʦʾ ʟʘ ʨʦʢʘʤʠ ʜʦʩʣʽʜʞʝʥʴ (ʪ/ʛʘ) 

ʉʦʨʪ 

ʈʽʢ 

ʉ
ʝ
ʨ
ʝ
ʜ
ʥ
ʷ

 

2
0
0
7 

2
0
0
8 

2
0
0
9 

2
0
1
0 

2
0
1
1 

2
0
1
2 

2
0
1
3 

2
0
1
4 

2
0
1
5 

ʄʠʨʦʥʽʚʩʴʢʘ 61 6,86 7,00 9,21 6,86 4,40 6,19 5,65 5,54 6,95 6,52 

ʂʨʠʞʠʥʢʘ 7,30 6,30 7,61 6,86 5,10 7,54 5,33 9,31 8,72 7,12 

ʂʦʣʫʤʙʽʷ 7,20 5,63 9,25 6,40 5,00 6,59 5,81 7,21 7,06 6,68 

ʇʦʜʦʣʷʥʢʘ 7,00 6,74 8,43 5,93 5,20 5,79 5,19 8,74 7,21 6,69 

ʉʤʫʛʣʷʥʢʘ 7,50 6,33 9,46 6,06 5,10 7,22 6,70 9,97 8,90 7,47 

ɼʝʤʝʪʨʘ 7,00 6,22 8,71 5,29 5,20 6,11 6,18 9,76 7,77 6,92 

ɺʝʩʥʷʥʢʘ 7,20 5,80 9,46 5,60 4,70 6,90 6,16 8,47 7,07 6,82 

ɿʦʣʦʪʦʢʦʣʦʩʘ 6,80 6,28 10,34 6,43 6,00 7,06 7,27 9,21 8,70 7,57 

ʂʘʣʠʥʦʚʘ 5,80 5,02 7,71 4,80 3,90 6,75 5,44 8,90 7,20 6,17 

ʂʦʣʦʩ 

ʄʠʨʦʥʽʚʱʠʥʠ 
7,70 6,39 9,97 5,91 6,50 6,90 6,09 8,10 7,54 7,23 

ʃʝʛʝʥʜʘ 

ʄʠʨʦʥʽʚʩʴʢʘ 
6,55 5,60 8,81 5,91 6,40 7,22 5,37 8,52 7,80 6,91 

ʉʝʨʝʜʥʷ 6,99 6,12 9,00 6,00 5,23 6,75 5,93 8,52 7,72 ï 

ʅɯʈ05 0,56 

 
ʇʦʛʦʜʥʽ ʫʤʦʚʠ ʨʦʢʽʚ ʜʦʩʣʽʜʞʝʥʴ ʩʫʪʪʻʚʦ ʚʧʣʠʥʫʣʠ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʨʽʚʥʷ 

ʫʨʦʞʘʡʥʦʩʪʽ ʩʦʨʪʽʚ. ʈʽʟʥʠʡ ʨʽʚʝʥʴ ʩʝʨʝʜʥʴʦʾ ʫʨʦʞʘʡʥʦʩʪʽ ʧʰʝʥʠʮʽ (5,23ï9,00 ʪ/ʛʘ) 
ʩʚʽʜʯʠʪʴ ʧʨʦ ʨʝʘʢʮʽʶ ʩʦʨʪʽʚ ʥʘ ʫʤʦʚʠ, ʷʢʽ ʩʢʣʘʜʘʣʠʩʷ ʫ ʧʝʨʽʦʜ ʜʦʩʣʽʜʞʝʥʴ, ʪʦʙʪʦ 
ʢʦʞʥʦʤʫ ʨʦʢʫ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʠʪʘʤʘʥʥʘ ʩʚʦʷ ʩʧʝʮʠʬʽʢʘ ʬʦʨʤʫʚʘʥʥʷ ʨʽʚʥʷ ʜʘʥʦʾ 
ʦʟʥʘʢʠ ʫ ʩʦʨʪʽʚ. ʋ ʩʧʨʠʷʪʣʠʚʦʤʫ ʟʘ ʧʦʛʦʜʥʠʤʠ ʫʤʦʚʘʤʠ 2009 ʨʦʮʽ ʩʦʨʪʠ ʧʰʝʥʠʮʽ 
ʦʟʠʤʦʾ ʩʬʦʨʤʫʚʘʣʠ ʤʘʢʩʠʤʘʣʴʥʫ ʚʨʦʞʘʡʥʽʩʪʴ, ʷʢʘ ʚʘʨʽʶʚʘʣʘ ʚʽʜ 7,6 ʜʦ 10,34 ʪ/ʛʘ. 

ʉʣʽʜ ʚʽʜʤʽʪʠʪʴ ʩʦʨʪʠ ʉʤʫʛʣʷʥʢʘ, ɿʦʣʦʪʦʢʦʣʦʩʘ, ʂʦʣʦʩ ʄʠʨʦʥʽʚʱʠʥʠ, ʃʝʛʝʥʜʘ 
ʄʠʨʦʥʽʚʩʴʢʘ, ʂʦʣʫʤʙʽʷ, ɼʝʤʝʪʨʘ ʪʘ ʄʠʨʦʥʽʚʩʴʢʘ 61, ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʠʩʷ ʚʠʩʦʢʦʶ 
ʫʨʦʞʘʡʥʽʩʪʶ (9ï10 ʪ/ʛʘ).  

ɺʠʩʦʢʫ ʩʝʨʝʜʥʶ ʚʨʦʞʘʡʥʽʩʪʴ (7,57ï6,91 ʪ/ʛʘ) ʟʘ ʨʦʢʘʤʠ ʩʬʦʨʤʫʚʘʣʠ ʩʦʨʪʠ: 
ʉʤʫʛʣʷʥʢʘ, ɿʦʣʦʪʦʢʦʣʦʩʘ ʪʘ ʂʦʣʦʩ ʄʠʨʦʥʽʚʱʠʥʠ. ʉʦʨʪʠ: ʄʠʨʦʥʽʚʩʴʢʘ 61, 
ʂʨʠʞʠʥʢʘ, ɼʝʤʝʪʨʘ, ʇʦʜʦʣʷʥʢʘ, ʂʦʣʫʤʙʽʷ, ʃʝʛʝʥʜʘ ʄʠʨʦʥʽʚʩʴʢʘ, ʂʘʣʠʥʦʚʘ ʥʘ ʨʽʚʥʽ 
ʫʨʦʞʘʡʥʦʩʪʽ ʩʝʨʝʜʥʴʦʛʦ ʧʦ ʜʦʩʣʽʜʫ (6,57 ʪ/ʛʘ).  

ɺʧʣʠʚ ʧʦʛʦʜʥʠʭ ʫʤʦʚ ʧʝʨʽʦʜʫ ʚʝʛʝʪʘʮʽʾ ʩʦʨʪʽʚ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʥʘ ʩʪʘʙʽʣʴʥʽʩʪʴ 
ʚʨʦʞʘʡʥʦʩʪʽ ʚʠʟʥʘʯʘʣʠ ʰʣʷʭʦʤ ʧʝʚʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ, ʷʢʽ ʧʦʣʷʛʘʶʪʴ: ʚ ʦʮʽʥʮʽ ʫʨʦʞʘʶ 
ʟʘ ʥʠʟʢʦʶ ʨʦʢʽʚ, ʚʠʟʥʘʯʝʥʽ ʤʽʥʽʤʘʣʴʥʦʾ (min), ʤʘʢʩʠʤʘʣʴʥʦʾ ʚʨʦʞʘʡʥʦʩʪʽ (max), 
ʩʝʨʝʜʥʴʦʾ (X), ʩʪʘʥʜʘʨʪʥʦʛʦ ʚʽʜʭʠʣʝʥʥʷ (S) ʪʘ ʨʦʟʤʘʭʫ ʚʘʨʽʶʚʘʥʥʷ (R) (ʪʘʙʣ. 2). 
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2. ʉʪʘʪʠʩʪʠʯʥʽ ʧʘʨʘʤʝʪʨʠ ʫʨʦʞʘʡʥʦʩʪʽ ʩʦʨʪʽʚ ʧʰʝʥʠʮʽ, ʪ/ʛʘ (ʄɯʇ, 2007ï2015 ʨʨ.) 

ʉʦʨʪ ʍ S max min R bi ů2
d 

ʄʠʨʦʥʽʚʩʴʢʘ 61 6,52 1,33 9,21 4,40 4,81 0,64 1,28 

ʂʨʠʞʠʥʢʘ 7,12 1,23 9,31 5,10 4,21 0,92 0,71 

ʂʦʣʫʤʙʽʷ 6,68 1,30 9,25 5,00 4,25 0,88 0,30 

ʇʦʜʦʣʷʥʢʘ 6,69 1,30 8,74 5,19 3,55 0,94 0,28 

ʉʤʫʛʣʷʥʢʘ 7,47 1,65 9,97 5,10 4,87 1,27 0,17 

ɼʝʤʝʪʨʘ 6,92 1,55 9,76 5,20 4,56 1,15 0,33 

ɺʝʩʥʷʥʢʘ 6,82 1,47 9,46 4,70 4,76 1,13 0,14 

ɿʦʣʦʪʦʢʦʣʦʩʘ 7,57 1,50 10,34 6,00 4,34 1,11 0,29 

ʂʘʣʠʥʦʚʘ 6,17 1,59 8,90 3,90 5,00 1,17 0,39 

ʂʦʣʦʩ ʄʠʨʦʥʽʚʱʠʥʠ 7,23 1,27 9,97 5,91 4,06 0,91 0,34 

ʃʝʛʝʥʜʘ ʄʠʨʦʥʽʚʩʴʢʘ 6,91 1,25 8,81 5,37 3,44 0,89 0,32 

 
ɼʣʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʝʢʦʣʦʛʽʯʥʦʾ ʩʪʽʡʢʦʩʪʽ ʩʦʨʪʽʚ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʤʠ ʫ 

ʩʝʣʝʢʮʽʡʥʽʡ ʧʨʘʢʪʠʮʽ ʻ ʧʦʢʘʟʥʠʢʠ ʧʣʘʩʪʠʯʥʦʩʪʽ (bi) ʪʘ ʩʪʘʙʽʣʴʥʦʩʪʽ (ů2
d). ʅʝʡʪʨʘʣʴʥʫ 

ʨʝʘʢʮʽʶ (bi<1) ʟʘ ʚʨʦʞʘʡʥʽʩʪʶ ʥʘ ʫʤʦʚʠ ʚʠʨʦʱʫʚʘʥʥʷ ʤʘʣʠ ʩʦʨʪʠ ʄʠʨʦʥʽʚʩʴʢʘ 61, 
ʂʨʠʞʠʥʢʘ, ʂʦʣʫʤʙʽʷ, ʇʦʜʦʣʷʥʢʘ, ʂʦʣʦʩ ʄʠʨʦʥʽʚʱʠʥʠ ʪʘ ʃʝʛʝʥʜʘ ʄʠʨʦʥʽʚʩʴʢʘ. 
ʈʦʟʤʘʭ ʚʘʨʽʶʚʘʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ ʩʦʨʪʽʚ ʇʦʜʦʣʷʥʢʘ ʽ ʃʝʛʝʥʜʘ ʄʠʨʦʥʽʚʩʴʢʘ ʙʫʚ 
ʥʘʡʤʝʥʰʠʤ ï 3,55 ʽ 3,44 ʪ/ʛʘ ʚʽʜʧʦʚʽʜʥʦ. ʋ ʂʨʠʞʠʥʢʠ, ʂʦʣʦʩ ʄʠʨʦʥʽʚʱʠʥʠ ʪʘ 
ʃʝʛʝʥʜʠ ʄʠʨʦʥʽʚʩʴʢʦʾ ʚʽʜʤʽʯʝʥʦ ʥʘʡʤʝʥʰʝ ʩʪʘʥʜʘʨʪʥʝ ʚʽʜʭʠʣʝʥʥʷ (S) ʚʽʜ ʩʝʨʝʜʥʴʦʾ 
ʚʨʦʞʘʡʥʦʩʪʽ (X). ʈʝʰʪʘ ʩʦʨʪʽʚ: ʉʤʫʛʣʷʥʢʘ, ɼʝʤʝʪʨʘ, ɺʝʩʥʷʥʢʘ, ɿʦʣʦʪʦʢʦʣʦʩʘ ʪʘ 
ʂʘʣʠʥʦʚʘ ʫʚʽʡʰʣʠ ʚ ʛʨʫʧʫ ʚʠʩʦʢʦʧʣʘʩʪʠʯʥʠʭ ʛʝʥʦʪʠʧʽʚ ʽʥʪʝʥʩʠʚʥʦʛʦ ʪʠʧʫ, 
ʚʨʦʞʘʡʥʽʩʪʴ ʷʢʠʭ ʟʨʦʩʪʘʣʘ ʟ ʧʦʢʨʘʱʝʥʥʷʤ ʫʤʦʚ ʚʠʨʦʱʫʚʘʥʥʷ (bi>1).  

ʏʠʤ ʙʣʠʞʯʝ ʚʘʨʽʘʥʩʘ ʩʪʘʙʽʣʴʥʦʩʪʽ (ů2
d) ʜʦ ʥʫʣʷ, ʪʠʤ ʤʝʥʰʝ ʚʽʜʨʽʟʥʷʶʪʴʩʷ 

ʝʤʧʽʨʠʯʥʽ ʟʥʘʯʝʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ ʚʽʜ ʪʝʦʨʝʪʠʯʥʠʭ, ʷʢʽ ʨʦʟʪʘʰʦʚʘʥʽ ʥʘ ʣʽʥʽʾ ʨʝʛʨʝʩʽʾ. 
ʅʠʟʴʢʠʡ ʨʽʚʝʥʴ ʚʘʨʽʘʥʩʠ ʩʪʘʙʽʣʴʥʦʩʪʽ ʚʽʜ 0,14 ʜʦ 0,39 ʚʽʜʤʽʯʝʥʦ ʫ ʙʽʣʴʰʦʩʪʽ ʩʦʨʪʽʚ. 

ɼʦʩʣʽʜʞʝʥʽ ʩʦʨʪʠ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʮʽʥʥʽʩʪʴ ʷʢ ʚʠʭʽʜʥʠʡ ʤʘʪʝʨʽʘʣ ʜʣʷ 
ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʩʝʣʝʢʮʽʡʥʠʭ ʧʨʦʛʨʘʤʘʭ ʥʘ ʘʜʘʧʪʠʚʥʽʩʪʴ ʜʦ ʤʽʥʣʠʚʠʭ ʫʤʦʚ ʜʦʚʢʽʣʣʷ. 
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ʅʘʰʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʠʟʫʯʝʥʠʶ ʤʝʪʦʜʘ ʭʠʤʠʯʝʩʢʦʛʦ ʤʫʪʘʛʝʥʝʟʘ, ʦʪʢʨʳʪʦʛʦ ʚ 

ʈʦʩʩʠʠ ʢʨʫʧʥʳʤ ʫʯʝʥʳʤ ʀ.ɸ. ʈʘʧʦʧʦʨʪʦʤ, ʧʨʦʚʦʜʷʪʩʷ ʥʘ ʦʟʠʤʦʡ ʤʷʛʢʦʡ 
ʛʝʢʩʘʧʣʦʠʜʥʦʡ ʧʰʝʥʠʮʝ ʚ ʨʘʟʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ [2]. ʆʜʥʦ ʠʟ ʵʪʠʭ ʥʘʧʨʘʚʣʝʥʠʡ 
ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʠʥʪʝʛʨʘʮʠʶ ʤʝʪʦʜʘ ʭʠʤʠʯʝʩʢʦʛʦ ʤʫʪʘʛʝʥʝʟʘ ʩ ʤʝʪʦʜʦʤ ʦʪʜʘʣʝʥʥʦʡ 
ʛʠʙʨʠʜʠʟʘʮʠʠ [3], ʘ ʪʘʢʞʝ ʩ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʤʝʪʦʜʘʤʠ ʩʝʣʝʢʮʠʠ [4]. 
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ʀʥʪʝʛʨʘʮʠʷ ʩ ʤʝʪʦʜʦʤ ʦʪʜʘʣʸʥʥʦʡ ʛʠʙʨʠʜʠʟʘʮʠʠ ʩʦʩʪʦʠʪ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚ 
ʢʘʯʝʩʪʚʝ ʠʩʭʦʜʥʦʛʦ ʩʦʨʪʘ ʧʰʝʥʠʯʥʦ-ʧʳʨʝʡʥʦʛʦ ʛʠʙʨʠʜʘ (ʇʇɻ) 186 ʚ ʠʩʩʣʝʜʦʚʘʥʠʷʭ 
ʧʦ ʭʠʤʠʯʝʩʢʦʤʫ ʤʫʪʘʛʝʥʝʟʫ. ɺ ʩʦʟʜʘʥʠʠ ʩʦʨʪʘ ʇʇɻ 186 ʧʨʠʥʠʤʘʣ ʫʯʘʩʪʠʝ 
ʦʩʥʦʚʘʪʝʣʴ ʥʘʧʨʘʚʣʝʥʠʷ ʦʪʜʘʣʸʥʥʦʡ ʛʠʙʨʠʜʠʟʘʮʠʠ ʚ ʈʦʩʩʠʠ, ʢʨʫʧʥʳʡ ʫʯʸʥʳʡ ʅ.ɺ. 
ʎʠʮʠʥ [5]. ʉʦʨʪ ʧʨʦʷʚʠʣ ʚʳʩʦʢʫʶ ʤʫʪʘʙʠʣʴʥʦʩʪʴ ʠ ʥʘ ʦʩʥʦʚʝ ʥʝʛʦ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 
ʚʳʩʦʢʦ ʵʬʬʝʢʪʠʚʥʦʛʦ ʩʫʧʝʨʤʫʪʘʛʝʥʘ ʵʪʠʣʝʥʠʤʠʥʘ ʚ ʦʧʪʠʤʘʣʴʥʳʭ ʜʦʟʘʭ, ʙʳʣʘ 
ʩʦʟʜʘʥʘ ʢʦʣʣʝʢʮʠʷ ʤʫʪʘʥʪʦʚ, ʦʪʣʠʯʘʶʱʠʭʩʷ ʰʠʨʦʢʠʤ ʛʝʥʦʪʠʧʠʯʝʩʢʠʤ ʠ 
ʬʝʥʦʪʠʧʠʯʝʩʢʠʤ ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʧʨʠʟʥʘʢʦʚ [6], ʚ ʪʦʤ ʯʠʩʣʝ ʩʝʣʝʢʮʠʦʥʥʦ-ʮʝʥʥʳʭ. 

ʀʥʪʝʛʨʘʮʠʷ ʩ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʤʝʪʦʜʘʤʠ ʩʝʣʝʢʮʠʠ ʩʦʩʪʦʠʪ ʚ ʛʠʙʨʠʜʠʟʘʮʠʠ 
ʤʫʪʘʥʪʦʚ ʢʦʣʣʝʢʮʠʠ ʩ ʠʩʭʦʜʥʳʤ ʩʦʨʪʦʤ, ʤʫʪʘʥʪʦʚ ʤʝʞʜʫ ʩʦʙʦʡ ʠ ʩ ʩʦʨʪʘʤʠ 
ʥʝʤʫʪʘʥʪʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʩ ʧʦʩʣʝʜʫʶʱʠʤʠ ʦʪʙʦʨʘʤʠ. ɺ ʙʦʣʝʝ ʨʘʥʥʝʤ ʧʝʨʠʦʜʝ 
ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʳ ʯʘʱʝ ʩʦʟʜʘʚʘʣʠ ʩʦʨʪʘ ʥʘ ʦʩʥʦʚʝ ʤʫʪʘʥʪʦʚ ʢʦʣʣʝʢʮʠʠ, ʥʝ ʧʨʠʙʝʛʘʷ ʢ 
ʛʠʙʨʠʜʠʟʘʮʠʠ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʩʦʨʪʘ ʉʠʙʠʨʩʢʘʷ ʥʠʚʘ ʠ 
ʉʪʘʚʨʦʧʦʣʴʩʢʘʷ ʢʦʨʤʦʚʘʷ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʤʳ ʠʩʧʦʣʴʟʫʝʤ ʛʠʙʨʠʜʠʟʘʮʠʶ 
ʭʝʤʦʤʫʪʘʥʪʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʩ ʩʦʨʪʘʤʠ ʥʝʤʫʪʘʥʪʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ʊʘʢ ʚʦʟʥʠʢʣʠ 
ʩʦʨʪʘ ʀʤʝʥʠ ʈʘʧʦʧʦʨʪʘ ʠ ʉʦʣʥʝʯʥʘʷ. ɺ ʦʩʥʦʚʫ ʵʪʠʭ ʩʦʨʪʦʚ ʙʳʣ ʧʦʣʦʞʝʥ 
ʢʦʥʩʪʘʥʪʥʳʡ ʛʠʙʨʠʜ, ʧʦʣʫʯʝʥʥʳʡ ʧʨʠ ʩʢʨʝʱʠʚʘʥʠʠ ʥʝʤʫʪʘʥʪʥʦʛʦ ʩʦʨʪʘ 
ʄʠʨʦʥʦʚʩʢʘʷ 808 ʩ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʭʝʤʦʤʫʪʘʥʪʦʤ ɹ-500 [7], ʫʩʪʦʡʯʠʚʳʤ ʢ 
ʤʫʯʥʠʩʪʦʡ ʨʦʩʝ ʠ ʞʸʣʪʦʡ ʨʞʘʚʯʠʥʝ, ʩ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʤ, ʭʦʨʦʰʦ ʦʟʝʨʥʸʥʥʳʤ 
ʢʦʣʦʩʦʤ. ʉʦʨʪʘ ɹʫʣʘʚʘ, ɹʦʪʦʚʩʢʘʷ 1, ɹʦʜʨʳʡ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʧʨʠ ʩʢʨʝʱʠʚʘʥʠʠ ʩʦʨʪʘ 
ʂʘʚʢʘʟ ʩ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʤʫʪʘʥʪʦʤ ɹ-48 [7]. ʇʦʩʣʝʜʥʠʡ ʙʳʣ ʚʳʜʝʣʝʥ ʚ ʩʚʦʸ ʚʨʝʤʷ ʚ 
ʪʦʡ ʞʝ ʤʫʪʘʥʪʥʦʡ ʩʝʤʴʝ ʄ2, ʯʪʦ ʠ ʧʝʨʩʧʝʢʪʠʚʥʳʡ ʦʙʨʘʟʝʮ ɹ-500. ʄʫʪʘʥʪ ɹ-48 
ʬʝʥʦʪʠʧʠʯʝʩʢʠ ʩʭʦʜʝʥ ʩ ʤʫʪʘʥʪʦʤ ɹ-500. ʆʜʥʘʢʦ ʤʫʪʘʥʪ ɹ-500 ʦʙʣʘʜʘʝʪ ʙʦʣʴʰʝʡ 
ʢʦʤʙʠʥʘʮʠʦʥʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ, ʢʘʢ ʚʳʷʩʥʠʣʦʩʴ ʚ ʧʨʦʮʝʩʩʝ ʠʩʩʣʝʜʦʚʘʥʠʡ  

ʀʥʪʝʨʝʩʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʦʨʪ ʂʘʚʢʘʟ, ʥʘ ʦʩʥʦʚʝ ʢʦʪʦʨʦʛʦ ʙʳʣʠ ʩʦʟʜʘʥʳ 
ʫʧʦʤʷʥʫʪʳʝ ʩʦʨʪʘ ɹʫʣʘʚʘ, ɹʦʪʦʚʩʢʘʷ-1, ɹʦʜʨʳʡ ʠ ʜʨʫʛʠʝ, ʧʦʜʚʝʨʛʩʷ ʤʘʩʩʦʚʦʤʫ 
ʧʦʨʘʞʝʥʠʶ ʙʫʨʦʡ ʣʠʩʪʦʚʦʡ ʨʞʘʚʯʠʥʦʡ ʚ ʫʩʣʦʚʠʷʭ ʂʨʘʩʥʦʜʘʨʩʢʦʛʦ ʢʨʘʷ ï ʤʝʩʪʝ 
ʩʚʦʝʛʦ ʩʦʟʜʘʥʠʷ ʚ ʥʘʯʘʣʝ 60-ʳʭ ʛʦʜʦʚ 20-ʛʦ ʚʝʢʘ. ʇʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʪʘʤ ʥʦʚʦʡ 
ʚʠʨʫʣʝʥʪʥʦʡ ʨʘʩʳ, ʢʦʤʧʣʝʤʝʥʪʘʨʥʦʡ ʛʝʥʫ ʫʩʪʦʡʯʠʚʦʩʪʠ (ʧʨʠ ʤʦʥʦʛʝʥʥʦʡ 
ʫʩʪʦʡʯʠʚʦʩʪʠ). ʅʘʰʠ ʥʘʙʣʶʜʝʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʚ ʫʩʣʦʚʠʷʭ ʄʦʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ 
ʩʦʨʪ ʂʘʚʢʘʟ ʠʣʠ ʥʝ ʧʦʨʘʞʘʝʪʩʷ ʙʫʨʦʡ ʣʠʩʪʦʚʦʡ ʨʞʘʚʯʠʥʦʡ, ʠʣʠ ʧʦʯʪʠ ʥʝ ʧʦʨʘʞʘʝʪʩʷ 
ʝʶ, ʪʘʢ ʢʘʢ ʟʜʝʩʴ ʥʝ ʧʦʷʚʠʣʘʩʴ ʥʦʚʘʷ ʚʠʨʫʣʝʥʪʥʘʷ ʨʘʩʘ, ʪʘ ʩʘʤʘʷ, ʢʦʪʦʨʘʷ ʧʦʨʘʟʠʣʘ 
ʵʪʦʪ ʩʦʨʪ ʚ ʫʩʣʦʚʠʷʭ ʂʨʘʩʥʦʜʘʨʩʢʦʛʦ ʢʨʘʷ.  

ʅʘʠʙʦʣʴʰʝʡ ʢʦʤʙʠʥʘʮʠʦʥʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʦʙʣʘʜʘʶʪ ʢʦʤʧʦʥʝʥʪʳ 
ʩʢʨʝʱʠʚʘʥʠʷ ʩʦʨʪʘ ʄʠʨʦʥʦʚʩʢʘʷ 808 ʠ ʭʝʤʦʤʫʪʘʥʪʥʦʛʦ ʦʙʨʘʟʮʘ ɹ-500. ʆʙ ʵʪʦʤ, ʚ 
ʪʦʤ ʯʠʩʣʝ, ʛʦʚʦʨʷʪ: ʰʠʨʦʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʧʨʠʟʥʘʢʦʚ ʚ ʧʦʪʦʤʩʪʚʝ ʜʘʥʥʦʛʦ 
ʩʢʨʝʱʠʚʘʥʠʷ ʠ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʢʦʤʧʣʝʢʩʳ ʧʨʠʟʥʘʢʦʚ, ʚʦʟʥʠʢʰʠʝ ʧʨʠ 
ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʢʦʤʙʠʥʘʮʠʷʭ ʧʨʠʟʥʘʢʦʚ ʦʙʦʠʭ ʨʦʜʠʪʝʣʝʡ. ɺ ʨʝʟʫʣʴʪʘʪʝ 
ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʢʦʤʙʠʥʘʮʠʡ ʧʨʠʟʥʘʢʦʚ ʚʦ ʤʥʦʛʠʭ ʩʣʫʯʘʷʭ ʚʦʟʥʠʢʘʝʪ ʫʩʠʣʝʥʠʝ ʨʷʜʘ 
ʧʨʠʟʥʘʢʦʚ ʚ ʛʠʙʨʠʜʥʦʤ ʧʦʪʦʤʩʪʚʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʪʝʧʝʥʴʶ ʨʘʟʚʠʪʠʷ ʵʪʠʭ 
ʧʨʠʟʥʘʢʦʚ ʫ ʨʦʜʠʪʝʣʴʩʢʠʭ ʬʦʨʤ (ʪ.ʝ. ʷʚʣʝʥʠʝ ʪʨʘʥʩʛʨʝʩʩʠʠ). 

ɺ ʚʘʨʠʘʥʪʝ ʩʢʨʝʱʠʚʘʥʠʷ ʩʦʨʪʘ ʂʘʚʢʘʟ ʩ ʭʝʤʦʤʫʪʘʥʪʦʤ ɹ-48 ʤʳ ʠʤʝʝʤ ʥʝ ʩʪʦʣʴ 
ʙʦʣʴʰʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʧʨʠʟʥʘʢʦʚ ʠ ʠʭ ʢʦʤʧʣʝʢʩʦʚ ʚ ʧʦʪʦʤʩʪʚʝ ʵʪʦʛʦ ʩʢʨʝʱʠʚʘʥʠʷ 
ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʢʨʝʱʠʚʘʥʠʝʤ ʩʦʨʪʘ ʄʠʨʦʥʦʚʩʢʘʷ 808 ʠ ʭʝʤʦʤʫʪʘʥʪʘ ɹ-500 ʠ ʥʝ 
ʩʪʦʣʴ ʙʦʣʴʰʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʢʦʤʙʠʥʘʮʠʡ ʧʨʠʟʥʘʢʦʚ. ʆʜʥʘʢʦ ʠ ʚ ʧʦʪʦʤʩʪʚʝ ʚʘʨʠʘʥʪʘ 
ʩʢʨʝʱʠʚʘʥʠʷ ʩʦʨʪʘ ʂʘʚʢʘʟ ʩ ʭʝʤʦʤʫʪʘʥʪʦʤ ɹ-48 ʨʘʟʥʦʦʙʨʘʟʠʝ ʝʩʪʴ, ʯʪʦ ʛʦʚʦʨʠʪ ʦ 
ʪʦʤ, ʯʪʦ ʠ ʚ ʵʪʦʤ ʚʘʨʠʘʥʪʝ ʢʦʤʙʠʥʘʮʠʦʥʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʧʨʠʩʫʪʩʪʚʫʝʪ. 

ɺ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʤʳ ʩʦʩʨʝʜʦʪʦʯʠʣʠʩʴ ʥʘ ʢʦʤʙʠʥʘʮʠʠ ʩʢʨʝʱʠʚʘʥʠʷ: ʩʦʨʪ 
ʄʠʨʦʥʦʚʩʢʘʷ 808 ʍ ʭʝʤʦʤʫʪʘʥʪ ɹ-500 ʠ ʦʛʨʘʥʠʯʠʚʘʝʤʩʷ ʘʥʘʣʠʟʦʤ ʧʨʠʟʥʘʢʦʚ, 
ʦʧʨʝʜʝʣʷʶʱʠʭ ʧʘʨʘʤʝʪʨʳ ʭʣʝʙʦʧʝʢʘʨʥʦʛʦ ʢʘʯʝʩʪʚʘ. 
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ʍʣʝʙʦʧʝʢʘʨʥʳʝ ʩʚʦʡʩʪʚʘ ʭʝʤʦʤʫʪʘʥʪʥʳʭ ʩʦʨʪʦʚ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʀʤʝʥʠ 

ʈʘʧʦʧʦʨʪʘ (ʩʝʣʝʢʮʠʦʥʥʳʡ ˉ6110) ʠ ʉʦʣʥʝʯʥʘʷ (ʩʝʣʝʢʮʠʦʥʥʳʡ ˉ7564) ʠ 
ʭʝʤʦʤʫʪʘʥʪʥʳʭ ʦʙʨʘʟʮʦʚ (7723 ʠ 5530), ʦʧʳʪʥʦʝ ʧʦʣʝ ʆʪʜʝʣʘ ʦʪʜʘʣʝʥʥʦʡ 
ʛʠʙʨʠʜʠʟʘʮʠʠ ɻʣʘʚʥʦʛʦ ʙʦʪʘʥʠʯʝʩʢʦʛʦ ʩʘʜʘ. ʉʥʝʛʠʨʠ, ʀʩʪʨʠʥʩʢʠʡ ʨʘʡʦʥ 

ʄʦʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ 2011 ʛ. 

ʉʦʨʪ, ʦʙʨʘʟʝʮ 
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ʈʦʜʠʪʝʣʠ (ñʘò ʠ ñʙò) 

ʘ) ʩʦʨʪ ʄʠʨʦʥʦʚʩʢʘʷ 808 
48 10,25 24 27,8 29 500 4,0 

3,7 ʚʧʦʣʥʝ 

ʫʜʦʚʣʝʪʚʦʨʠʪʝʣ. 

ʙ) ʆʙʨʘʟʝʮ ɹ ï 500 3 11,60 32 33,8 44 550 4,0 3,8 ʭʦʨʦʰʘʷ 

ʍʝʤʦʤʫʪʘʥʪʥʳʝ ʩʦʨʪʘ:         

ʀʤʝʥʠ ʈʘʧʦʧʦʨʪʘ (6110) 70 12,43 40 32,2 46 690 5,0 4,6 ʦʪʣʠʯʥʘʷ 

ʉʦʣʥʝʯʥʘʷ (7564) 65 12,54 42 35,4 48 650 4,5 4,2 ʭʦʨʦʰʘʷ 

ʍʝʤʦʤʫʪʘʥʪʥʳʝ 

ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʦʙʨʘʟʮʳ: 
        

7723 63 14,93 45 36,1 50 700 5,0 4,6 ʦʪʣʠʯʥʘʷ 

5530 65 13,00 44 35,0 50 690 4,5 
4,4 ʭʦʨʦʰʘʷ, ʥʘ 

ʛʨʘʥʠ ʩ ʦʪʣʠʯʥʦʡ 

ʉʪʘʥʜʘʨʪʥʳʝ ʩʦʨʪʘ:         

ɿʘʨʷ 36 10,03 27 34,7 40 440 4,0 
3,6 ʚʧʦʣʥʝ ʫʜʦʚʣʝ-

ʪʚʦʨʠʪʝʣʴʥʘʷ 

ʄʦʩʢʦʚʩʢʘʷ 39. 70 13,57 27 32,8 70 510 4,0 
3,7 ʚʧʦʣʥʝ ʫʜʦʚʣʝ-

ʪʚʦʨʠʪʝʣʴʥʘʷ 

ʇʨʠʤʝʯʘʥʠʝ: ʦʙʨʘʟʮʳ ʠ ʩʦʨʪʘ ʧʦʣʫʯʝʥʳ ʧʨʠ ʩʢʨʝʱʠʚʘʥʠʠ ʥʝʤʫʪʘʥʪʥʦʛʦ ʩʦʨʪʘ 
ʄʠʨʦʥʦʚʩʢʘʷ 808 ʩ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʭʝʤʦʤʫʪʘʥʪʥʳʤ ʦʙʨʘʟʮʦʤ ɹ-500. ʇʦʜʯʸʨʢʠʚʘʥʠʝ 
ʢʘʩʘʝʪʩʷ ʪʝʭ ʧʘʨʘʤʝʪʨʦʚ ʢʘʯʝʩʪʚʘ, ʧʦ ʢʦʪʦʨʳʤ ʠʤʝʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦʝ ʧʨʝʚʳʰʝʥʠʝ ʥʘʜ 
ʨʦʜʠʪʝʣʴʩʢʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʠ ʩʪʘʥʜʘʨʪʥʳʤʠ ʩʦʨʪʘʤʠ.  

 
ɸʥʘʣʠʟ ʜʘʥʥʳʭ ʪʘʙʣʠʮʳ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʪʨʘʥʩʛʨʝʩʩʠʠ ʚ 

ʥʘʩʣʝʜʦʚʘʥʠʠ ʧʨʠʟʥʘʢʦʚ ʢʦʥʩʪʘʥʪʥʦʛʦ ʧʦʪʦʤʩʪʚʘ ʦʪ ʩʢʨʝʱʠʚʘʥʠʷ ʩʦʨʪʘ 
ʄʠʨʦʥʦʚʩʢʘʷ 808 ʠ ɹ-500 (F 20) ʠʤʝʶʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʝ ʧʨʝʚʳʰʝʥʠʷ ʧʦ ʙʦʣʴʰʝʡ 
ʯʘʩʪʠ ʧʘʨʘʤʝʪʨʦʚ ʭʣʝʙʦʧʝʢʘʨʥʦʛʦ ʢʘʯʝʩʪʚʘ ʥʘʜ ʦʙʦʠʤʠ ʨʦʜʠʪʝʣʷʤʠ. ɺ ʪʘʙʣʠʮʝ 
ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʘʨʘʤʝʪʨʳ ʭʣʝʙʦʧʝʢʘʨʥʳʭ ʩʚʦʡʩʪʚ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʨʦʜʠʪʝʣʴʩʢʠʤ 
ʢʦʤʧʦʥʝʥʪʘʤ ï ʩʦʨʪʫ ʄʠʨʦʥʦʚʩʢʘʷ 808 ʠ ʭʝʤʦʤʫʪʘʥʪʫ ɹ-500, ʘ ʪʘʢʞʝ ʧʨʝʜʩʪʘʚʣʝʥʘ 
ʯʘʩʪʴ ʠʤʝʶʱʝʛʦʩʷ ʛʠʙʨʠʜʥʦʛʦ ʧʦʪʦʤʩʪʚʘ ʚ ʚʠʜʝ ʢʦʥʩʪʘʥʪʥʳʭ ʣʠʥʠʡ (ʩʝʤʝʡ) 20-ʛʦ 
ʧʦʢʦʣʝʥʠʷ ʧʦʩʣʝ ʩʢʨʝʱʠʚʘʥʠʷ. ʉʶʜʘ ʦʪʥʦʩʷʪʩʷ ʩʦʨʪʘ: ʀʤʝʥʠ ʈʘʧʦʧʦʨʪʘ (ʚ ʈʝʝʩʪʨʝ 
ʩʝʣʝʢʮʠʦʥʥʳʭ ʜʦʩʪʠʞʝʥʠʡ, ʜʦʧʫʱʝʥʥʳʭ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ) ʠ ʩʦʨʪ ʉʦʣʥʝʯʥʘʷ, 
ʧʨʦʰʝʜʰʠʡ 4 ʛʦʜʘ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʩʦʨʪʦʠʩʧʳʪʘʥʠʷ. ɺ ʪʘʙʣʠʮʝ ʪʘʢʞʝ 
ʘʥʘʣʠʟʠʨʫʶʪʩʷ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʭʝʤʦʤʫʪʘʥʪʥʳʝ ʦʙʨʘʟʮʳ 7723 ʠ 5530. ɺʩʸ ʵʪʦ ï ʚ 
ʩʨʘʚʥʝʥʠʠ ʩʦ ʩʪʘʥʜʘʨʪʥʳʤʠ ʩʦʨʪʘʤʠ ï ʄʦʩʢʦʚʩʢʘʷ 39 ʠ ɿʘʨʷ. 
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ɺ ʦʪʥʦʰʝʥʠʠ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʪʘʙʣʠʮʝ ʜʘʥʥʳʭ ʘʥʘʣʠʟʘ ʭʝʤʦʤʫʪʘʥʪʥʳʭ 
ʩʦʨʪʦʚ ʠ ʭʝʤʦʤʫʪʘʥʪʥʳʭ ʦʙʨʘʟʮʦʚ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʧʦ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʧʘʨʘʤʝʪʨʦʚ ʠʭ 
ʢʘʯʝʩʪʚʘ ʠʤʝʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦʝ ʧʨʝʚʳʰʝʥʠʝ ʥʝ ʪʦʣʴʢʦ ʥʘʜ ʨʦʜʠʪʝʣʴʩʢʠʤʠ 
ʢʦʤʧʦʥʝʥʪʘʤʠ ʩʢʨʝʱʠʚʘʥʠʷ, ʥʦ ʠ ʥʘʜ ʩʪʘʥʜʘʨʪʥʳʤʠ ʩʦʨʪʘʤʠ ʄʦʩʢʦʚʩʢʘʷ 39 ʠ ɿʘʨʷ. 
ʕʪʦ ʧʨʝʚʳʰʝʥʠʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʙʦʠʤʠ ʨʦʜʠʪʝʣʷʤʠ ʢʘʩʘʝʪʩʷ ʤʥʦʛʠʭ ʧʨʠʟʥʘʢʦʚ ï 
ʧʘʨʘʤʝʪʨʦʚ ʭʣʝʙʦʧʝʢʘʨʥʳʭ ʩʚʦʡʩʪʚ: ʦʙʱʝʡ ʩʪʝʢʣʦʚʠʜʥʦʩʪʠ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʧʦ 
ʩʨʘʚʥʝʥʠʶ ʩ ʭʝʤʦʤʫʪʘʥʪʥʳʤ ʦʙʨʘʟʮʦʤ ɹ-500, ʫ ʢʦʪʦʨʦʛʦ ʩʪʝʢʣʦʚʠʜʥʦʩʪʴ 
ʧʨʘʢʪʠʯʝʩʢʠ ʦʪʩʫʪʩʪʚʫʝʪ ʠ ʩʦʩʪʘʚʣʷʝʪ 3%; ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʙʝʣʢʘ ʚ ʟʝʨʥʝ ʧʨʝʚʳʰʝʥʠʝ 
ʥʘʜ ʨʦʜʠʪʝʣʴʩʢʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʠʤʝʝʪʩʷ ʢʘʢ ʫ ʭʝʤʦʤʫʪʘʥʪʥʳʭ ʩʦʨʪʦʚ, ʪʘʢ ʠ ʫ 
ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʭʝʤʦʤʫʪʘʥʪʥʳʭ ʦʙʨʘʟʮʦʚ. ʆʩʦʙʝʥʥʦ ʚʳʜʝʣʷʝʪʩʷ ʦʙʨʘʟʝʮ 7723. ʕʪʦʪ 
ʦʙʨʘʟʝʮ ʪʘʢʞʝ ʦʩʦʙʦ ʚʳʜʝʣʷʝʪʩʷ ʠ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ ʩʝʜʠʤʝʥʪʘʮʠʠ, ʩʦʜʝʨʞʘʥʠʶ ʩʳʨʦʡ 
ʢʣʝʡʢʦʚʠʥʳ ʚ ʤʫʢʝ, ʦʙʲʝʤʥʦʤʫ ʚʳʭʦʜʫ ʭʣʝʙʘ. ɿʥʘʯʠʪʝʣʴʥʦʝ ʧʨʝʚʳʰʝʥʠʝ 
ʥʘʙʣʶʜʘʝʪʩʷ ʫ ʚʩʝʭ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʪʘʙʣʠʮʝ ʩʦʨʪʦʚ ʠ ʦʙʨʘʟʮʦʚ ʧʦ ʧʦʨʠʩʪʦʩʪʠ ʠ 
ʦʙʱʠʤ ʭʣʝʙʦʧʝʢʘʨʥʳʤ ʦʮʝʥʢʘʤ. ʇʦ ʧʦʨʠʩʪʦʩʪʠ ʥʘʠʙʦʣʴʰʝʝ ʧʨʝʚʳʰʝʥʠʝ ʠʤʝʝʪʩʷ ʫ 
ʭʝʤʦʤʫʪʘʥʪʥʦʛʦ ʩʦʨʪʘ ʀʤʝʥʠ ʈʘʧʦʧʦʨʪʘ ʠ ʫ ʦʙʨʘʟʮʘ 7723. ʇʦ ʭʣʝʙʦʧʝʢʘʨʥʳʤ 
ʦʮʝʥʢʘʤ ʩʘʤʦʝ ʟʥʘʯʠʪʝʣʴʥʦʝ ʧʨʝʚʳʰʝʥʠʝ ʧʨʠʩʫʱʝ ʩʦʨʪʫ ʀʤʝʥʠ ʈʘʧʦʧʦʨʪʘ ʠ 
ʧʝʨʩʧʝʢʪʠʚʥʦʤʫ ʦʙʨʘʟʮʫ 7723. 

ɺ ʠʪʦʛʝ ʧʦʩʣʝ ʘʥʘʣʠʟʘ ʪʘʙʣʠʮʳ ʫʙʝʞʜʘʝʤʩʷ ʚ ʪʨʘʥʩʛʨʝʩʩʠʚʥʦʤ ʧʨʦʷʚʣʝʥʠʠ 
ʧʨʠʟʥʘʢʦʚ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʭʣʝʙʦʧʝʢʘʨʥʳʝ ʩʚʦʡʩʪʚʘ ʫ ʚʩʝʭ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʩʦʨʪʦʚ ʠ 
ʦʙʨʘʟʮʦʚ. ʇʦ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʧʘʨʘʤʝʪʨʦʚ ʪʨʘʥʩʛʨʝʩʩʠʷ ʥʘʙʣʶʜʘʝʪʩʷ ʫ 
ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ ʭʝʤʦʤʫʪʘʥʪʥʦʛʦ ʦʙʨʘʟʮʘ 7723. ɼʣʷ ʵʪʦʛʦ ʞʝ ʦʙʨʘʟʮʘ ʭʘʨʘʢʪʝʨʥʘ 
ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʘʷ ʩʪʝʧʝʥʴ ʚʳʨʘʞʝʥʥʦʩʪʠ ʧʦ ʤʥʦʛʠʤ ʧʘʨʘʤʝʪʨʘʤ ʢʘʯʝʩʪʚʘ. ʕʪʦʪ 
ʢʦʥʩʪʘʥʪʥʳʡ ʦʙʨʘʟʝʮ 20-ʛʦ ʧʦʢʦʣʝʥʠʷ ʧʦʩʣʝ ʩʢʨʝʱʠʚʘʥʠʷ ʚʳʜʝʣʝʥ ʥʘʤʠ ʜʣʷ ʩʢʦʨʦʡ 
ʧʝʨʝʜʘʯʠ ʥʘ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʩʦʨʪʦʠʩʧʳʪʘʥʠʝ, ʫʯʠʪʳʚʘʷ ʪʘʢʞʝ ʝʛʦ ʚʳʩʦʢʫʶ 
ʚʳʥʦʩʣʠʚʦʩʪʴ ʢ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʠ ʧʦʯʚʝʥʥʳʤ ʫʩʣʦʚʠʷʤ. ɺʳʩʦʢʦʡ 
ʚʳʥʦʩʣʠʚʦʩʪʴʶ ʢ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʫʩʣʦʚʠʷʤ ʩʨʝʜʳ ʦʙʣʘʜʘʶʪ ʚʩʝ ʦʙʨʘʟʮʳ ʠ ʩʦʨʪʘ, 
ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʪʘʙʣʠʮʝ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʚʝʩʴ ʤʘʪʝʨʠʘʣ ʪʘʙʣʠʮʳ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 
ʩʪʘʙʠʣʴʥʳʤ ʧʨʦʷʚʣʝʥʠʝʤ ʚʳʩʦʢʠʭ ʭʣʝʙʦʧʝʢʘʨʥʳʭ ʩʚʦʡʩʪʚ ʠʟ ʛʦʜʘ ʚ ʛʦʜ, ʚ ʪʦʤ ʯʠʩʣʝ 
ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʬʘʢʪʦʨʦʚ ʚʥʝʰʥʝʡ ʩʨʝʜʳ, ʥʝ ʙʣʘʛʦʧʨʠʷʪʩʪʚʫʶʱʠʭ ʬʦʨʤʠʨʦʚʘʥʠʶ 
ʚʳʩʦʢʦʛʦ ʭʣʝʙʦʧʝʢʘʨʥʦʛʦ ʢʘʯʝʩʪʚʘ. 

ʂ ʪʘʙʣʠʮʝ ʤʦʛʫʪ ʙʳʪʴ ʧʨʠʩʦʝʜʠʥʝʥʳ ʠ ʜʨʫʛʠʝ ʦʙʨʘʟʮʳ ʭʝʤʦʤʫʪʘʥʪʥʦʛʦ 
ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʩ ʧʘʨʘʤʝʪʨʘʤʠ ʢʘʯʝʩʪʚʘ, ʧʨʝʚʳʰʘʶʱʠʤʠ ʧʦ ʩʚʦʝʤʫ ʟʥʘʯʝʥʠʶ ʦʙʦʠʭ 
ʨʦʜʠʪʝʣʝʡ ʠ ʦʙʦʠʭ ʩʪʘʥʜʘʨʪʥʳʭ ʩʦʨʪʦʚ. ɺ ʦʪʥʦʰʝʥʠʠ ʥʠʭ ʪʘʢʞʝ, ʧʦ-ʚʠʜʠʤʦʤʫ, 
ʧʨʠʩʫʪʩʪʚʫʝʪ ʪʨʘʥʩʛʨʝʩʩʠʷ. ʆʜʥʘʢʦ ʧʦ ʨʷʜʫ ʧʘʨʘʤʝʪʨʦʚ ʢʘʯʝʩʪʚʘ ʦʥʘ, ʤʦʞʝʪ ʙʳʪʴ, ʥʝ 
ʩʪʦʣʴ ʰʠʨʦʢʦ ʠ ʷʨʢʦ ʚʳʨʘʞʝʥʘ. 

ʅʘʩ ʠʥʪʝʨʝʩʫʝʪ ʬʘʢʪ ʰʠʨʦʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʟʥʘʯʝʥʠʡ ʧʦ ʧʘʨʘʤʝʪʨʘʤ ʢʘʯʝʩʪʚʘ 
ʫ ʨʘʟʥʳʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʛʠʙʨʠʜʥʦʛʦ ʧʦʪʦʤʩʪʚʘ ʭʝʤʦʤʫʪʘʥʪʥʳʭ ʩʦʨʪʦʚ ʠ ʦʙʨʘʟʮʦʚ 
ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ ʢʦʤʙʠʥʘʮʠʠ ʩʢʨʝʱʠʚʘʥʠʷ, ʢʦʪʦʨʦʝ ʧʦʜʪʚʝʨʞʜʘʝʪ ʥʘʰʝ ʧʦʥʷʪʠʝ ʦ 
ʚʳʩʦʢʦʡ ʢʦʤʙʠʥʘʮʠʦʥʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʦʙʦʠʭ ʨʦʜʠʪʝʣʴʩʢʠʭ ʬʦʨʤ. ʀʥʪʝʨʝʩʫʝʪ ʪʘʢʞʝ 
ʦʯʝʥʴ ʥʠʟʢʘʷ ʦʙʱʘʷ ʩʪʝʢʣʦʚʠʜʥʦʩʪʴ ʟʝʨʥʘ ʫ ʨʦʜʠʪʝʣʴʩʢʦʡ ʬʦʨʤʳ ï ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ 
ʭʝʤʦʤʫʪʘʥʪʘ ɹ-500, ʢʦʪʦʨʘʷ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʥʝ ʩʣʫʞʠʪ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʧʦʢʘʟʘʪʝʣʝʤ 
ʭʣʝʙʦʧʝʢʘʨʥʳʭ ʩʚʦʡʩʪʚ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʭʦʨʦʰʠʤʠ ʫ ʵʪʦʛʦ ʤʫʪʘʥʪʘ. 

ɹʣʘʛʦʜʘʨʷ ʚʳʩʦʢʠʤ ʭʣʝʙʦʧʝʢʘʨʥʳʤ ʩʚʦʡʩʪʚʘʤ, ʧʨʠ ʭʣʝʙʦʧʝʯʝʥʠʠ ʚ ʪʝʩʪʝ ʥʝ 
ʥʫʞʥʳ ʜʦʙʘʚʢʠ ʚʨʝʜʥʳʭ ʜʣʷ ʟʜʦʨʦʚʴʷ ʭʠʤʠʯʝʩʢʠʭ ʠʥʛʨʝʜʠʝʥʪʦʚ, ʢʦʪʦʨʳʝ, ʢʘʢ 
ʧʨʘʚʠʣʦ, ʧʨʠʩʫʪʩʪʚʫʶʪ ʧʨʠ ʚʳʧʝʯʢʝ ʭʣʝʙʘ ʥʘ ʭʣʝʙʦʟʘʚʦʜʘʭ. ʕʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʡ 
ʭʣʝʙ, ʧʨʦʠʟʚʦʜʩʪʚʦ ʢʦʪʦʨʦʛʦ ʞʝʣʘʪʝʣʴʥʦ ʨʘʩʰʠʨʷʪʴ, ʦʩʦʙʝʥʥʦ ʦʪʚʝʯʘʝʪ ʪʨʝʙʦʚʘʥʠʷʤ 
ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʫʯʠʪʳʚʘʷ ʥʘʠʙʦʣʴʰʫʶ ʧʦʪʨʝʙʣʷʝʤʦʩʪʴ ʵʪʦʛʦ 
ʧʨʦʜʫʢʪʘ. ʕʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʡ ʭʣʝʙ ʦʪʣʠʯʘʝʪʩʷ ʚʳʩʦʢʠʤʠ ʚʢʫʩʦʚʳʤʠ 
ʜʦʩʪʦʠʥʩʪʚʘʤʠ, ʜʦʣʛʦ ʥʝ ʧʣʝʩʥʝʚʝʝʪ ʠ ʜʦʣʛʦ ʥʝ ʯʝʨʩʪʚʝʝʪ. 
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ɹɯʆɽʊɸʅʆʃ ʗʂ ɸʃʔʊɽʈʅɸʊʀɺʅɽ ʇɸʃʀɺʆ ʋ ʉɺɯʊɯ ʊɸ ʋʂʈɸɰʅɯ 
 
ʆ. ɺ. ɭʱʝʥʢʦ, ɯ. ʇ. ɼʽʦʨʜʽʻʚʘ 
ʋʤʘʥʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʩʘʜʽʚʥʠʮʪʚʘ 
 
ʈʽʟʥʽ ʚʠʜʠ ʝʥʝʨʛʽʾ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʷʢ ʫ ʚʠʨʦʙʥʠʮʪʚʽ, ʪʘʢ ʽ ʚ ʧʦʙʫʪʽ. 

ʅʘ ʾʾ ʦʪʨʠʤʘʥʥʷ ʽʜʝ ʟʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʚʫʛʣʝʚʦʜʥʝʚʠʭ ʥʦʩʽʾʚ, ʙʽʣʴʰʽʩʪʴ ʟ ʷʢʠʭ ʚʠʢʦʧʥʽ ʽ 
ʥʝʚʽʜʥʦʚʥʽ. ʊʦʤʫ ʽ ʧʨʦʙʣʝʤʘ ʜʝʬʽʮʠʪʫ ʝʥʝʨʛʦʨʝʩʫʨʩʽʚ ʚʠʥʠʢʣʘ ʱʝ ʚ ʤʠʥʫʣʦʤʫ 
ʩʪʦʣʽʪʪʽ. ʋ ʟʚô̫ ʟʢʫ ʟ ʧʨʠʩʢʦʨʝʥʥʷʤ ʪʝʤʧʽʚ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʛʦ ʧʨʦʛʨʝʩʫ 
ʥʝʚʽʜʥʦʚʣʶʚʘʥʽ ʜʞʝʨʝʣʘ ʝʥʝʨʛʽʾ, ʚ ʧʝʨʰʫ ʯʝʨʛʫ ʪʘʢʽ, ʷʢ ʥʘʬʪʘ ʽ ʛʘʟ, ʩʪʘʣʠ 
ʚʠʪʨʘʯʘʪʠʩʷ ʟ ʢʦʣʦʩʘʣʴʥʦʶ ʰʚʠʜʢʽʩʪʶ. ʈʘʥʽʰʝ ʟʘ ʽʥʰʠʭ ʚʽʜʯʫʣʠ ʥʝʩʪʘʯʫ 
ʝʥʝʨʛʦʨʝʩʫʨʩʽʚ ʧʝʨʝʜʦʚʽ ʢʨʘʾʥʠ, ʷʢʽ ʥʘʡʙʽʣʴʰʝ ʾʭ ʚʠʪʨʘʯʘʣʠ.  

ɿʘ ʜʘʥʠʤʠ ɸʨʘʙʩʴʢʦʛʦ ʜʦʩʣʽʜʥʠʮʴʢʦʛʦ ʮʝʥʪʨʫ, ʜʦ 2015 ʨ ʥʘʷʚʥʽ ʟʘʧʘʩʠ ʥʘʬʪʠ 
ʚʞʝ ʚʠʯʝʨʧʘʥʽ ʧʨʠʙʣʠʟʥʦ ʥʘ ʜʚʽ ʪʨʝʪʠʥʠ, ʚ ʪʦʡ ʯʘʩ ʷʢ ʩʧʦʞʠʚʘʥʥʷ ʝʥʝʨʛʽʾ ʫ ʩʚʽʪʽ, ʥʘ 
ʜʫʤʢʫ ʧʨʝʟʠʜʝʥʪʘ ʈʦʩʽʡʩʴʢʦʛʦ ʥʘʫʢʦʚʦʛʦ ʮʝʥʪʨʫ çʂʫʨʯʘʪʦʚʩʴʢʠʡ ʽʥʩʪʠʪʫʪè 
ʘʢʘʜʝʤʽʢʘ ɽ. ɺʝʣʽʭʦʚʘ, ʜʦ 2030 ʨ ʚʠʨʦʩʪʝ ʥʘ 60%. ʗʢʱʦ ʧʨʝʜʩʪʘʚʥʠʢʠ ʘʨʘʙʩʴʢʠʭ 
ʢʨʘʾʥ ʪʘ ʈʦʩʽʾ ʧʦʜʘʶʯʠ ʮʽ ʜʘʥʽ ʧʨʦʨʘʭʦʚʫʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʦʪʨʠʤʘʥʥʷ ʧʨʠʙʫʪʢʽʚ, ʪʦ 
ʋʢʨʘʾʥʘ, ʷʢ ʽʤʧʦʨʪʝʨ ʥʘʬʪʠ ʪʘ ʧʨʦʜʫʢʪʽʚ ʾʾ ʧʝʨʝʨʦʙʢʠ, ʧʦʚʠʥʥʘ ʨʦʟʨʦʙʣʷʪʠ ʟʘʭʦʜʠ ʧʦ 
ʟʥʠʞʝʥʥʶ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʪʘʢʠʭ ʧʨʦʜʫʢʪʽʚ ʪʘ ʩʪʚʦʨʝʥʥʷ ʚʣʘʩʥʠʭ ʚʽʜʥʦʚʣʶʚʘʥʠʭ 
ʝʥʝʨʛʦʥʦʩʽʾʚ.  

ɿʘʨʘʟ ʽʩʥʫʻ ʟʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ. ʇʦʥʦʚʣʶʚʘʥʽ 
ʜʞʝʨʝʣʘ ʝʥʝʨʛʽʾ, ʪʘʢʽ ʷʢ ʩʦʥʷʯʥʘ, ʛʝʦʪʝʨʤʘʣʴʥʘ, ʚʽʪʨʦʚʘ, ʦʢʝʘʥʽʯʥʘ (ʭʚʠʣʴʦʚʘ ʽ 
ʪʝʨʤʘʣʴʥʘ), ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʣʶʜʩʪʚʦʤ ʥʝʜʦʩʪʘʪʥʴʦ ʽ ʩʢʣʘʜʘʶʪʴ ʥʝʟʥʘʯʥʫ ʯʘʩʪʢʫ 
ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ. ʅʝ ʻ ʚʠʥʷʪʢʦʤ ʽ ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʽʦʤʘʩʠ ʷʢ 
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ʩʠʨʦʚʠʥʠ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʙʽʦʧʘʣʠʚʘ. 
ʅʘʡʚʘʞʯʝ ʧʝʨʝʚʦʜʠʪʠ ʥʘ ʘʣʴʪʝʨʥʘʪʠʚʥʽ ʚʠʜʠ ʧʘʣʠʚʘ ʪʨʘʥʩʧʦʨʪ, ʜʝ ʜʦʩʽ 

ʟʙʝʨʽʛʘʻʪʴʩʷ ʤʘʡʞʝ ʧʦʚʥʘ ʤʦʥʦʧʦʣʽʷ ʧʨʦʜʫʢʪʽʚ ʧʝʨʝʨʦʙʢʠ ʥʘʬʪʠ. ʉʧʦʯʘʪʢʫ ʧʝʨʝʭʽʜ 
ʥʘ ʘʣʴʪʝʨʥʘʪʠʚʥʽ ʜʞʝʨʝʣʘ ʝʥʝʨʛʽʾ ʨʦʟʛʣʷʜʘʚʩʷ ʷʢ ʩʧʦʩʽʙ ʩʢʦʨʦʯʝʥʥʷ ʥʝʛʘʪʠʚʥʦʛʦ 
ʚʧʣʠʚʫ ʧʨʦʜʫʢʪʽʚ ʟʛʦʨʷʥʥʷ ʥʘ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ, ʦʩʦʙʣʠʚʦ ʚ ʤʽʩʪʘʭ. ʆʜʥʘʢ 
ʟʨʦʩʪʘʥʥʷ ʮʽʥ ʥʘ ʥʘʬʪʫ ʪʘ, ʚʽʜʧʦʚʽʜʥʦ, ʥʘʬʪʦʧʨʦʜʫʢʪʠ ʨʦʙʠʪʴ ʚʠʨʦʙʥʠʮʪʚʦ ʙʽʦʧʘʣʠʚ 
ʦʜʥʽʻʶ ʟʽ ʩʢʣʘʜʦʚʠʭ ʝʥʝʨʛʝʪʠʯʥʦʾ ʙʝʟʧʝʢʠ ʢʨʘʾʥʠ. 

ɼʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʚʠʜʽʚ ʧʘʣʠʚ ʚ ʧʝʨʰʫ ʯʝʨʛʫ ʜʣʷ ʪʨʘʥʩʧʦʨʪʫ ʯʠ 
ʥʝ ʥʘʡʢʨʘʱʦʶ ʩʠʨʦʚʠʥʦʶ ʻ ʙʽʦʤʘʩʘ, ʘʜʞʝ ʮʝ ʧʦʥʦʚʣʶʚʘʥʝ ʜʞʝʨʝʣʦ ʝʥʝʨʛʽʾ ʚʽʜʥʦʩʥʦ 
ʙʝʟʧʝʯʥʝ ʟ ʝʢʦʣʦʛʽʯʥʦʾ ʪʦʯʢʠ ʟʦʨʫ ʷʢʝ ʤʦʞʫʪʴ ʚʠʨʦʙʣʷʪʠ ʚʩʽ ʢʨʘʾʥʠ ʩʚʽʪʫ. ʂʨʽʤ ʪʦʛʦ, 
ʚʠʛʦʪʦʚʣʝʥʝ ʟ ʙʽʦʤʘʩʠ ʘʚʪʦʤʦʙʽʣʴʥʝ ʧʘʣʠʚʦ ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ ʚ ʜʚʠʛʫʥʘʭ 
ʚʥʫʪʨʽʰʥʴʦʛʦ ʟʛʦʨʘʥʥʷ ʙʝʟ ʾʭ ʧʝʨʝʦʙʣʘʜʥʘʥʥʷ, ʘ ʟʙʝʨʽʛʘʥʥʷ ʽ ʟʘʧʨʘʚʢʫ ʤʦʞʥʘ 
ʟʜʽʡʩʥʶʚʘʪʠ ʥʘ ʥʠʥʽ ʽʩʥʫʶʯʠʭ ʟʘʧʨʘʚʥʠʭ ʩʪʘʥʮʽʷʭ, ʱʦ ʚʞʝ ʧʨʘʢʪʠʢʫʻʪʴʩʷ ʙʘʛʘʪʴʤʘ 
ʤʝʨʝʞʘʤʠ ɸɿʉ ʚ ʋʢʨʘʾʥʽ. 

ʇʦʪʨʝʙʘ ʨʦʟʚʠʪʢʫ ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʽʦʧʘʣʠʚʘ ʦʙʫʤʦʚʣʶʻʪʴʩʷ ʥʝ 
ʪʽʣʴʢʠ ʧʦʜʦʨʦʞʯʘʥʥʷʤ ʚʠʢʦʧʥʠʭ ʝʥʝʨʛʦʨʝʩʫʨʩʽʚ. ɽʢʦʣʦʛʽʯʥʽ ʟʘʛʨʦʟʠ ʛʣʦʙʘʣʴʥʦʾ 
ʟʤʽʥʠ ʢʣʽʤʘʪʫ ʚʥʘʩʣʽʜʦʢ ʟʨʦʩʪʘʶʯʦʾ ʝʤʽʩʽʾ ʚʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʫ ʚ ʘʪʤʦʩʬʝʨʫ ʚʠʭʦʜʷʪʴ 
ʥʘ ʧʝʨʰʝ ʤʽʩʮʝ, ʘ ʩʢʦʨʦʯʝʥʥʷ ʟʘʡʥʷʪʦʩʪʽ ʥʘʩʝʣʝʥʥʷ, ʚ ʧʝʨʰʫ ʯʝʨʛʫ ʩʽʣʴʩʴʢʦʛʦ, ʥʘʜʘʻ 
ʚʠʨʦʙʥʠʮʪʚʫ ʙʽʦʝʪʘʥʦʣʫ ʚʩʝʩʚʽʪʥʴʦʛʦ ʟʥʘʯʝʥʥʷ. ɿʨʦʩʪʘʥʥʷ ʥʘʩʝʣʝʥʥʷ ʧʣʘʥʝʪʠ, 
ʯʠʩʝʣʴʥʽʩʪʴ ʷʢʦʛʦ ʟʘ ʧʨʦʛʥʦʟʘʤʠ ʆʆʅ ʜʦ 2030 ʨ ʧʝʨʝʚʠʱʠʪʴ 8 ʤʣʨʜ. ʯʦʣ., ʧʨʠʟʚʝʜʝ 
ʜʦ ʟʨʦʩʪʘʥʥʷ ʧʦʧʠʪʫ ʥʘ ʦʙʤʝʞʝʥʽ ʟʘʧʘʩʠ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ: ʟʝʤʣʶ, ʚʦʜʫ, ʧʦʚʽʪʨʷ ʽ 
ʚʠʢʦʧʥʽ ʜʞʝʨʝʣʘ ʝʥʝʨʛʽʾ ʚ ʪʦʤʫ ʯʠʩʣʽ. ɸ ʜʽʷʣʴʥʽʩʪʴ ʣʶʜʩʪʚʘ, ʷʢ ʽ ʨʘʥʽʰʝ, ʧʨʠʟʚʦʜʠʪʴ 
ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʚʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʫ ʚ ʘʪʤʦʩʬʝʨʫ. ɺʥʘʩʣʽʜʦʢ ʮʴʦʛʦ 
ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ ʥʘ ʧʦʚʝʨʭʥʽ ʥʘʰʦʾ ʧʣʘʥʝʪʠ ʟʨʦʩʪʘʻ. ɿʦʢʨʝʤʘ ʚ ʍʍ ʩʪ. ʚʦʥʘ 
ʧʽʜʚʠʱʠʣʘʩʷ ʥʘ 0,80ʉ, ʘ ʩʫʯʘʩʥʽ ʪʝʤʧʠ ʟʙʽʣʴʰʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʩʪʘʥʦʚʣʷʪʴ 0,2 
ʛʨʘʜʫʩʘ ʚ ʜʝʩʷʪʠʣʽʪʪʷ. 

ʈʦʩʣʠʥʠ ʟʘʚʜʷʢʠ ʩʚʦʾʡ ʟʜʘʪʥʦʩʪʽ ʜʦ ʬʦʪʦʩʠʥʪʝʟʫ ʧʝʨʝʪʚʦʨʶʶʪʴ ʩʦʥʷʯʥʫ 
ʝʥʝʨʛʽʶ ʚ ʭʽʤʽʯʥʫ, ʧʦʛʣʠʥʘʶʯʠ ʧʨʠ ʮʴʦʤʫ ʟ ʘʪʤʦʩʬʝʨʠ ʚʫʛʣʝʢʠʩʣʠʡ ʛʘʟ ʜʣʷ 
ʬʦʨʤʫʚʘʥʥʷ ʚʣʘʩʥʦʾ ʙʽʦʤʘʩʠ. ʊʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʘʣʠʚʘ ʟ ʙʽʦʤʘʩʠ, ʷʢʝ ʥʝ ʚʠʢʣʠʢʘʻ 
ʟʙʽʣʴʰʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʚʫʛʣʝʮʶ ʚ ʘʪʤʦʩʬʝʨʽ, ʤʦʞʝ ʩʧʨʠʷʪʠ ʚʠʨʽʰʝʥʥʶ ʧʨʦʙʣʝʤʠ 
ʦʪʨʠʤʘʥʥʷ ʝʥʝʨʛʽʾ ʙʝʟ ʰʢʦʜʠ ʢʣʽʤʘʪʫ.  

ʆʩʥʦʚʥʠʤʠ ʚʠʜʘʤʠ ʙʽʦʧʘʣʠʚʘ ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʩʴʦʛʦʜʥʽ ʫ ʩʚʽʪʽ ʻ ʙʽʦʝʪʘʥʦʣ 
ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʜʚʠʛʫʥʘʭ ʽʟ ʧʨʠʤʫʩʦʚʠʤ ʟʘʧʘʣʶʚʘʥʥʷʤ ʧʘʣʠʚʥʦʾ ʩʫʤʽʰʽ ʪʘ 
ʙʽʦʜʠʟʝʣʴ ʷʢ ʘʣʴʪʝʨʥʘʪʠʚʘ ʢʣʘʩʠʯʥʦʤʫ ʜʠʟʝʣʶ ʟ ʥʘʬʪʠ. ɼʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʧʝʨʰʦʾ 
ʛʨʫʧʠ ʙʽʦʧʘʣʠʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʙʽʦʤʘʩʫ, ʚ ʷʢʽʡ ʚʫʛʣʝʮʴ ʟʚô̫ ʟʫʻʪʴʩʷ ʫ ʚʠʛʣʷʜʽ 
ʚʫʛʣʝʚʦʜʥʽʚ (ʛʣʶʢʦʟʘ, ʬʨʫʢʪʦʟʘ, ʩʘʭʘʨʦʟʘ, ʢʨʦʭʤʘʣʴ, ʽʥʫʣʽʥ, ʧʝʢʪʠʥ, ʮʝʣʶʣʦʟʘ ʪʦʱʦ). 
ɹʦʜʠʟʝʣʴ ʦʪʨʠʤʫʶʪʴ ʽʟ ʦʣʽʡʥʠʭ ʢʫʣʴʪʫʨ. ɹʝʟ ʜʦʜʘʪʢʦʚʦʛʦ ʧʝʨʝʦʙʣʘʜʥʘʥʥʷ 
ʙʝʥʟʠʥʦʚʠʭ ʜʚʠʛʫʥʽʚ ʚʥʫʪʨʽʰʥʴʦʛʦ ʟʛʦʨʘʥʥʷ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʝ ʯʠʩʪʠʡ 
ʙʽʦʝʪʘʥʦʣ, ʘ ʡʦʛʦ ʩʫʤʽʰ ʽʟ ʙʝʥʟʠʥʦʤ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʝʪʘʥʦʣʫ ʚ ʘʚʪʦʤʦʙʽʣʴʥʦʤʫ ʜʚʠʛʫʥʽ 
ʥʘʚʽʪʴ ʫ ʚʠʛʣʷʜʽ ʜʦʙʘʚʢʠ ʩʧʨʠʷʻ ʙʽʣʴʰ ʧʦʚʥʦʤʫ ʟʛʦʨʷʥʥʶ ʧʘʣʠʚʥʦʾ ʩʫʤʽʰʽ ʽ ʥʘ 30% 
ʩʢʦʨʦʯʫʻ ʚʠʢʠʜʠ ʦʢʠʩʫ ʚʫʛʣʝʮʶ ʪʘ ʪʦʢʩʠʯʥʠʭ ʨʝʯʦʚʠʥ, ʘ ʚʠʢʠʜʠ ʣʝʪʢʠʭ ʦʨʛʘʥʽʯʥʠʭ 
ʩʧʦʣʫʢ ï ʥʘ 25%. ʃʠʰʝ ʫ ʉʐɸ ʟʘ ʦʮʽʥʢʦʶ ʬʘʭʽʚʮʽʚ ʚ 2005 ʨ. ʟʘ ʨʘʭʫʥʦʢ ʧʝʨʝʭʦʜʫ ʥʘ 
ʝʪʘʥʦʣ ʚʠʢʠʜʠ ʧʘʨʥʠʢʦʚʠʭ ʛʘʟʽʚ ʚ ʧʝʨʝʨʘʭʫʥʢʫ ʥʘ ʚʫʛʣʝʢʠʩʣʠʡ ʛʘʟ ʩʢʦʨʦʪʠʣʠʩʷ 
ʤʘʡʞʝ ʥʘ 8 ʤʣʥ. ʪ.  

ʇʦʨʷʜ ʟ ʫʩʽʤʘ ʧʝʨʝʚʘʛʘʤʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʘʥʦʛʦ ʩʧʠʨʪʫ ʷʢ ʧʘʣʠʚʘ ʤʘʻ ʩʚʦʾ 
ʥʝʜʦʣʽʢʠ. ʋ ʧʘʣʠʚʘ ʟ ʜʦʙʘʚʢʘʤʠ ʝʪʘʥʦʣʫ ʟʙʽʣʴʰʫʻʪʴʩʷ ʚʠʢʠʜ ʣʝʪʢʠʭ ʦʨʛʘʥʽʯʥʠʭ 
ʩʧʦʣʫʢ, ʱʦ ʫʩʢʣʘʜʥʶʻ ʡʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʞʘʨʢʫ ʧʦʛʦʜʫ; ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʝʪʘʥʦʣʫ 
ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷ ʦʮʪʦʚʠʤ ʘʣʴʜʝʛʽʜʦʤ. ʏʝʨʝʟ ʯʫʪʣʠʚʦʩʪʽ ʝʪʘʥʦʣʫ ʜʦ 
ʚʦʜʠ ʡʦʛʦ ʥʝ ʤʦʞʥʘ ʪʨʘʥʩʧʦʨʪʫʚʘʪʠ ʧʦ ʪʨʫʙʦʧʨʦʚʦʜʘʭ ʽ ʜʦʚʦʜʠʪʴʩʷ ʧʝʨʝʚʦʟʠʪʠ 
ʚʦʜʥʠʤ, ʘʚʪʦʤʦʙʽʣʴʥʠʤ ʘʙʦ ʟʘʣʽʟʥʠʯʥʠʤ ʪʨʘʥʩʧʦʨʪʦʤ, ʱʦ ʧʽʜʚʠʱʫʻ ʚʠʪʨʘʪʠ ʥʘ 
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ʧʝʨʝʚʝʟʝʥʥʷ. ʇʦʜʽʙʥʠʭ ʥʝʜʦʣʽʢʽʚ ʥʝ ʧʦʟʙʘʚʣʝʥʽ ʽʥʰʽ ʘʣʴʪʝʨʥʘʪʠʚʥʽ ʜʞʝʨʝʣʘ ʝʥʝʨʛʽʾ 
(ʜʣʷ ʛʝʥʝʨʫʚʘʥʥʷ çʝʢʦʣʦʛʽʯʥʦ ʯʠʩʪʦʾè ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʥʘ ɻɽʉ ʙʫʜʫʶʪʴ ʜʘʤʙʠ ʽ 
ʟʘʪʦʧʣʶʶʪʴ ʚ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʨʦʜʶʯʽ ʟʝʤʣʽ ʧʦʚʥʽʩʪʶ ʟʤʽʥʶʶʯʠ ʝʢʦʩʠʩʪʝʤʫ 
ʧʨʠʣʝʛʣʠʭ ʪʝʨʠʪʦʨʽʡ ʪʦʱʦ), ʘʣʝ ʧʝʨʝʚʘʛʠ ʾʭ ʥʝʟʨʽʚʥʷʥʥʦ ʚʠʱʽ ʧʦʨʽʚʥʷʥʦ ʟ 
ʧʨʦʙʣʝʤʘʤʠ, ʱʦ ʤʦʞʫʪʴ ʚʠʥʠʢʘʪʠ ʯʠ ʚʠʥʠʢʘʶʪʴ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʙʽʦʝʪʘʥʦʣʫ ʜʦʩʠʪʴ ʨʽʟʥʦʤʘʥʽʪʥʝ. ɹʽʣʴʰʽʩʪʴ ʟ ʥʴʦʛʦ 
ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʷʢ ʧʘʣʠʚʦ ʚ ʯʠʩʪʦʤʫ ʚʠʛʣʷʜʽ ʚ ʘʜʘʧʪʦʚʘʥʠʭ ʙʝʥʟʠʥʦʚʠʭ ʜʚʠʛʫʥʘʭ 
ʘʙʦ ʷʢ ʚʠʩʦʢʦʦʢʪʘʥʦʚʘ ʜʦʙʘʚʢʘ ʜʦ ʙʝʥʟʠʥʫ ʚ ʟʚʠʯʘʡʥʠʭ ʜʚʠʛʫʥʘʭ (ʤʘʡʞʝ 60% ʚʽʜ 
ʚʩʴʦʛʦ ʚʠʨʦʙʣʝʥʦʛʦ ʙʽʦʝʪʘʥʦʣʫ). ʇʘʣʠʚʥʽ ʩʫʤʽʰʽ ʟ ʚʤʽʩʪʦʤ ʝʪʘʥʦʣʫ ʜʦ 20% ʤʦʞʫʪʴ 
ʙʝʟʧʝʯʥʦ ʩʧʘʣʶʚʘʪʠʩʴ ʚ ʙʫʜʴ-ʷʢʦʤʫ ʙʝʥʟʠʥʦʚʦʤʫ ʜʚʠʛʫʥʽ, ʘ ʙʽʣʴʰ ʢʦʥʮʝʥʪʨʦʚʘʥʽ 
ʚʠʤʘʛʘʶʪʴ ʚʥʝʩʝʥʥʷ ʟʤʽʥʠ ʚ ʩʠʩʪʝʤʫ ʟʘʧʘʣʶʚʘʥʥʷ ʘʚʪʦʤʦʙʽʣʷ. ɿʘʨʘʟ ʥʘʣʘʛʦʜʞʝʥʦ ʥʝ 
ʣʠʰʝ ʧʝʨʝʦʙʣʘʜʥʘʥʥʷ ʽʩʥʫʶʯʠʭ, ʘʣʝ ʽ ʚʠʨʦʙʥʠʮʪʚʦ ʪʘʢ ʟʚʘʥʠʭ çʛʽʙʨʠʜʥʠʭè 
ʘʚʪʦʤʦʙʽʣʽʚ, ʷʢʽ ʟʜʘʪʥʽ ʧʨʘʮʶʚʘʪʠ ʽ ʥʘ ʙʝʥʟʠʥʽ, ʽ ʥʘ ʩʫʤʽʰʽ ʙʝʥʟʠʥʫ ʟ ʝʪʘʥʦʣʦʤ. ɺ 
ʉʐɸ ʢʽʣʴʢʽʩʪʴ ʪʘʢʠʭ ʘʚʪʦʤʦʙʽʣʽʚ ʫ 2005 ʨ. ʧʝʨʝʚʠʱʠʣʘ 5 ʤʣʥ. ɿʘ ʜʘʥʠʤʠ ʦʨʛʘʥʽʟʘʮʽʾ 
ʅʘʮʽʦʥʘʣʴʥʘ ʢʦʘʣʽʮʽʷ ʝʪʘʥʦʣʦʚʠʭ ʘʚʪʦʤʦʙʽʣʽʚ ʉʐɸ (National Ethanol Vehicle 
Coalition), ʚ ʮʽʣʦʤʫ ʚ 2005 ʨ. 30% ʨʝʘʣʽʟʦʚʘʥʦʛʦ ʙʝʥʟʠʥʫ ʚ ʉʐɸ ʤʘʣʦ ʜʦʙʘʚʢʫ 
ʝʪʘʥʦʣʫ. ʋ ʜʝʷʢʠʭ ʢʨʘʾʥʘʭ ʚʩʝ ʨʝʘʣʽʟʦʚʘʥʝ ʧʘʣʠʚʦ ʷʚʣʷʻ ʩʦʙʦʶ ʩʫʤʽʰ ʙʝʥʟʠʥʫ ʟ 
ʝʪʘʥʦʣʦʤ, ʥʘʧʨʠʢʣʘʜ, ʫ ɹʨʘʟʠʣʽʾ, ʜʝ ʟ 1975 ʨ ʜʽʻ ʚʽʜʧʦʚʽʜʥʘ ʫʨʷʜʦʚʘ ʧʨʦʛʨʘʤʘ. 

ʋ ʙʘʛʘʪʴʦʭ ʢʨʘʾʥʘʭ, ʚ ʪ. ʯ. ʋʢʨʘʾʥʽ, ʉʐɸ ʩʫʤʽʰ ʝʪʘʥʦʣʫ ʟ ʙʝʥʟʠʥʦʤ ʧʦʟʥʘʯʘʶʪʴ 
ʙʫʢʚʦʶ ɽ. ɸʣʝ ʷʢʱʦ ʚ ʉʐɸ ʮʠʬʨʘ ʧʦʨʷʜ ʟ ʙʫʢʚʦʶ ʚʽʜʦʙʨʘʞʘʻ ʧʨʦʮʝʥʪʥʠʡ ʚʤʽʩʪ 
ʝʪʘʥʦʣʫ (ʥʘʧʨʠʢʣʘʜ, ɽ85 ʦʟʥʘʯʘʻ ʩʫʤʽʰ ʟ 85% ʝʪʘʥʦʣʫ ʽ 15% ʙʝʥʟʠʥʫ), ʪʦ ʚ ʋʢʨʘʾʥʽ 
(ʥʘʧʨʠʢʣʘʜ ɸ-95ɽ) ʮʝ ʧʦʟʥʘʯʝʥʥʷ ʽʥʬʦʨʤʫʻ ʣʠʰʝ ʧʨʦ ʥʘʷʚʥʽʩʪʴ ʩʧʠʨʪʫ ʚ ʧʘʣʠʚʽ, ʘ 
ʩʢʽʣʴʢʠ ʡʦʛʦ ʪʘʤ ï ʧʝʨʝʩʽʯʥʦʤʫ ʩʧʦʞʠʚʘʯʫ ʥʝʚʽʜʦʤʦ. ɺʟʘʛʘʣʽ ʫ ʨʽʟʥʠʭ ʢʨʘʾʥʘʭ ʚʤʽʩʪ 
ʝʪʘʥʦʣʫ ʚ ʧʘʣʴʥʦʤʫ ʽʩʪʦʪʥʦ ʚʘʨʽʶʻ. ɿʦʢʨʝʤʘ ʫ ɹʨʘʟʠʣʽʾ ʮʝ 22ï25% ʚ ʙʝʥʟʠʥʦʚʠʭ 
ʩʫʤʽʰʘʭ ʽ 2% ʚ ʜʠʟʝʣʴʥʦʤʫ ʧʘʣʠʚʽ; ʫ ɺʝʥʝʩʫʝʣʽ, ʂʦʣʫʤʙʽʾ, ɸʚʩʪʨʘʣʽʾ, ʊʘʾʣʘʥʜʽ, ɯʥʜʽʾ ï 
10%; ʚ ʗʧʦʥʽʾ ʪʘ ɸʨʛʝʥʪʠʥʽ ï 5%. 

ʂʨʽʤ ʪʦʛʦ, ʚʠʨʦʙʥʠʮʪʚʦ ʝʪʘʥʦʣʫ ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ ʜʝʷʢʠʭ ʛʘʣʫʟʝʡ ʨʦʩʣʠʥʥʠʮʪʚʘ, 
ʦʩʢʽʣʴʢʠ ʩʠʨʦʚʠʥʦʶ ʜʣʷ ʮʴʦʛʦ ʚʠʜʫ ʧʘʣʠʚʘ ʤʦʞʫʪʴ ʙʫʪʠ ʢʫʢʫʨʫʜʟʘ, ʢʘʨʪʦʧʣʷ, 
ʧʰʝʥʠʮʷ, ʮʫʢʨʦʚʘ ʪʨʦʩʪʠʥʘ ʪʘ ʙʫʨʷʢ, ʚʽʜʭʦʜʠ ʧʝʨʝʨʦʙʮʽ ʨʠʩʫ ʪʘ ʢʨʫʧô̫ ʥʠʭ ʢʫʣʴʪʫʨ 
ʪʦʱʦ. ʋʨʷʜʠ ʢʨʘʾʥ, ʟʘʮʽʢʘʚʣʝʥʠʭ ʫ ʟʙʝʨʝʞʝʥʥʽ ʝʢʦʣʦʛʽʾ ʪʘ ʨʦʟʚʠʪʢʫ ʝʢʦʥʦʤʽʢʠ 
ʰʣʷʭʦʤ ʨʦʟʰʠʨʝʥʥʷ ʚʠʨʦʙʥʠʮʪʚʘ ʙʽʦʧʘʣʠʚʘ, ʩʪʠʤʫʣʶʶʪʴ ʨʦʟʚʠʪʦʢ ʚʽʜʧʦʚʽʜʥʠʭ 
ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʛʘʣʫʟʝʡ. ʅʘʧʨʠʢʣʘʜ, ʚʣʘʜʘ ʉʐɸ ʚʠʜʽʣʷʻ ʬʝʨʤʝʨʘʤ ʜʦʪʘʮʽʾ 
ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʚʠʨʦʙʥʠʮʪʚʘ ʢʫʢʫʨʫʜʟʠ, ʱʦ ʡʜʝ ʥʘ ʚʠʛʦʪʦʚʣʝʥʥʷ ʝʪʘʥʦʣʫ. ʋ 
ʨʝʟʫʣʴʪʘʪʽ ʚʞʠʪʠʭ ʟʘʭʦʜʽʚ ʚʠʨʦʙʥʠʮʪʚʦ ʝʪʘʥʦʣʫ ʩʪʘʣʦ ʪʨʝʪʽʤ ʟʘ ʚʝʣʠʯʠʥʦʶ 
ʥʘʧʨʷʤʦʤ ʩʧʦʞʠʚʘʥʥʷ ʢʫʢʫʨʫʜʟʠ ʧʽʩʣʷ ʪʚʘʨʠʥʥʠʮʪʚʘ ʪʘ ʝʢʩʧʦʨʪʫ ʽ ʟʘʨʘʟ ʚ ʉʐɸ ʥʘ 
ʝʪʘʥʦʣ ʧʝʨʝʨʦʙʣʷʻʪʴʩʷ 15% ʫʨʦʞʘʶ ʩʦʨʛʦ ʽ 14% ʫʨʦʞʘʶ ʢʫʢʫʨʫʜʟʠ. 

ʈʦʟʚʠʪʢʫ ʚʠʨʦʙʥʠʮʪʚʘ ʙʽʦʝʪʘʥʦʣʫ ʩʧʨʠʷʻ ʽ ʟʘʢʦʥʦʜʘʚʯʦ-ʥʦʨʤʘʪʠʚʥʘ ʙʘʟʘ 
ʋʢʨʘʾʥʠ, ʧʨʝʜʩʪʘʚʣʝʥʘ ʧô̫ ʪʴʤʘ ɿʘʢʦʥʘʤʠ ʋʢʨʘʾʥʠ, ʋʢʘʟʦʤ ʇʨʝʟʠʜʝʥʪʘ ʋʢʨʘʾʥʠ, 
ʜʚʦʤʘ ʇʦʩʪʘʥʦʚʘʤʠ ʪʘ ʈʦʟʧʦʨʷʜʞʝʥʥʷʤ ʂʘʙʽʥʝʪʫ ʄʽʥʽʩʪʨʽʚ, ʇʦʜʘʪʢʦʚʠʤ ʢʦʜʝʢʩʦʤ 
ʋʢʨʘʾʥʠ, ɼʝʨʞʘʚʥʦʶ ʧʨʦʛʨʘʤʦʶ ñɽʪʘʥʦʣò, ʟʘʪʚʝʨʜʞʝʥʦʶ ʇʦʩʪʘʥʦʚʦʶ ʂʘʙʽʥʝʪʫ 
ʄʽʥʽʩʪʨʽʚ ʪʘ ʇʨʦʛʨʘʤʦʶ ʨʦʟʚʠʪʢʫ ʩʧʠʨʪʦʚʦʾ ʛʘʣʫʟʽ, ʟʘʪʚʝʨʜʞʝʥʦʶ ʄʽʥʽʩʪʝʨʩʪʚʦʤ 
ʘʛʨʘʨʥʦʾ ʧʦʣʽʪʠʢʠ ʪʘ ʧʨʦʜʦʚʦʣʴʩʪʚʘ ʋʢʨʘʾʥʠ. ʇʨʦʪʷʛʦʤ ʦʩʪʘʥʥʽʭ ʨʦʢʽʚ ʚʠʨʦʙʥʠʮʪʚʦ 
ʙʽʦʝʪʘʥʦʣʫ ʪʘ ʜʦʙʘʚʦʢ ʥʘ ʦʩʥʦʚʽ ʙʽʦʝʪʘʥʦʣʫ ʥʘʣʘʛʦʜʞʝʥʦ ʪʘ ʟʜʽʡʩʥʶʻʪʴʩʷ ʥʘ ɼʇ 
ñʅʘʫʤʽʚʩʴʢʠʡ ʩʧʠʨʪʦʚʠʡ ʟʘʚʦʜò, ɼʇ òɻʘʡʩʠʥʩʴʢʠʡ ʩʧʠʨʪʦʚʠʡ ʟʘʚʦʜò, ɼʇ 
ñʃʫʞʘʥʩʴʢʠʡ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʡ ʟʘʚʦʜò ʪʘ ʥʘ ʍʦʨʦʩʪʢʽʚʩʴʢʦʤʫ ʄʇɼ ɼʇ 
ñʋʢʨʩʧʠʨʪò. ʆʜʥʘʢ ʥʘ ʽʥʰʠʭ ʟʘʚʦʜʘʭ ʙʽʦʝʪʘʥʦʣ ʱʝ ʥʝ ʚʠʨʦʙʣʷʶʪʴ, ʭʦʯʘ ʩʫʤʘʨʥʘ 
ʧʦʪʫʞʥʽʩʪʴ ʩʧʠʨʪʦʚʠʭ ʟʘʚʦʜʽʚ ʚ ʋʢʨʘʾʥʽ ʩʢʣʘʜʘʻ 58,3 ʤʣʥ. ʜʘʣ./ʨʽʢ ʧʨʠ ʧʦʪʨʝʙʽ 
ʚʥʫʪʨʽʰʥʴʦʛʦ ʩʧʦʞʠʚʘʥʥʷ ʩʧʠʨʪʫ ʝʪʠʣʦʚʦʛʦ 23,0 ʤʣʥ. ʜʘʣ. ʽ ʝʢʩʧʦʨʪʽ ï 7,5 ʤʣʥ. ʜʘʣ. 
ʊʦʙʪʦ, ʧʦʪʫʞʥʦʩʪʽ ʟʘʚʦʜʽʚ ʟʘʚʘʥʪʘʞʝʥʽ ʣʠʰʝ ʙʣʠʟʴʢʦ 40% ʽ ʜʦʜʘʪʢʦʚʝ ʚʠʨʦʙʥʠʮʪʚʦ 
ʧʨʠʟʚʝʜʝ ʣʠʰʝ ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʨʝʥʪʘʙʝʣʴʥʦʩʪʽ ʾʭ ʝʢʩʧʣʫʘʪʘʮʽʾ. 
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ɺ ʥʘʰʽʡ ʢʨʘʾʥʽ ʨʦʟʧʦʯʘʪʦ ʨʦʙʦʪʫ ʟ ʜʦʩʣʽʜʞʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʦʪʨʠʤʘʥʥʷ 
ʙʽʦʝʪʘʥʦʣʫ ʟ ʧʨʦʜʫʢʮʽʾ ʨʽʟʥʠʭ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ. ʅʘʡʚʠʱʠʤ ʚʠʭʽʜ 
ʙʽʦʝʪʘʥʦʣʫ ʟ ʦʜʠʥʠʮʽ ʧʣʦʱʽ ʟʘʬʽʢʩʦʚʘʥʦ ʧʨʠ ʚʠʨʦʱʫʚʘʥʥʽ ʙʫʨʷʢʽʚ ʮʫʢʨʦʚʠʭ. ɿ 
ʙʫʨʷʢʽʚ ʩʦʨʪʫ ɹʽʣʦʮʝʨʢʽʚʩʴʢʠʡ ʦʜʥʦʥʘʩʽʥʥʠʡ 45 ʚʠʭʽʜ ʩʪʘʥʦʚʠʪʴ ʤʘʡʞʝ 3,5 ʪ/ʛʘ ʽ 
ʙʽʦʛʘʟʫ ʟ ʛʠʯʢʠ ï 2,8 ʪʠʩ. ʤ3/ʛʘ., ʘ ʛʽʙʨʠʜʫ ʆʣʝʢʩʘʥʜʨʽʷ ï ʚʽʜʧʦʚʽʜʥʦ 3,5ï3,7 ʪ/ʛʘ ʽ 1,7ï
2,0 ʪʠʩ. ʤ3/ʛʘ. ɿ ʮʴʦʛʦ ʚʠʭʦʜʠʪʴ, ʱʦ ʥʝʦʙʭʽʜʥʦ ʩʪʚʦʨʶʚʘʪʠ ʥʦʚʽ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʽ 
ʩʦʨʪʠ ʽ ʛʽʙʨʠʜʠ ʰʣʷʭʦʤ ʩʭʨʝʱʫʚʘʥʥʷ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʠʭ ʜʠ- ʪʘ ʪʝʪʨʘʧʣʦʾʜʥʠʭ 
ʢʦʨʤʦʚʠʭ ʙʫʨʷʢʽʚ ʟ ʚʠʩʦʢʦʮʫʢʨʠʩʪʠʤʠ ʬʦʨʤʘʤʠ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʾ 
ʢʽʣʴʢʦʩʪʽ ʮʫʢʨʫ ʥʘ ʦʜʠʥʠʮʽ ʧʣʦʱʽ. ʉʪʚʦʨʶʶʯʠ ʛʝʥʝʪʠʯʥʽ ʤʘʪʝʨʽʣʠ ʷʢ ʩʠʨʦʚʠʥʫ ʜʣʷ 
ʦʪʨʠʤʘʥʥʷ ʙʽʦʝʪʘʥʦʣʫ ʚʽʜʧʘʜʘʻ ʧʦʪʨʝʙʘ ʫ ʜʦʙʦʨʽ ʛʽʙʨʠʜʥʠʭ ʢʦʤʙʽʥʘʮʽʡ ʟʘ 
ʧʦʢʘʟʥʠʢʘʤʠ ʷʢʦʩʪʽ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʟʘʚʦʜʩʴʢʠʡ ʚʠʭʽʜ ʮʫʢʨʫ, ʪʦʤʫ ʱʦ ʚʘʞʣʠʚʠʤ ʙʫʜʝ 
ʟʘʛʘʣʴʥʠʡ ʚʤʽʩʪ ʩʫʭʠʭ ʨʝʯʦʚʠʥ ʪʘ ʮʫʢʨʫ ʟʦʢʨʝʤʘ. ʅʘʤʠ ʨʦʙʦʪʠ ʚ ʜʘʥʦʤʫ ʥʘʧʨʷʤʽ 
ʙʫʣʦ ʨʦʟʧʦʯʘʪʦ ʫ 2008 ʨ. ʥʘ ʙʘʟʽ ʢʘʬʝʜʨʠ ʛʝʥʝʪʠʢʠ, ʩʝʣʝʢʮʽʾ ʨʦʩʣʠʥ ʪʘ ʙʽʦʪʝʭʥʦʣʦʛʽʾ 
ʋʤʘʥʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʩʘʜʽʚʥʠʮʪʚʘ ʟ ʩʝʣʝʢʮʽʡʥʠʤʠ ʤʘʪʝʨʽʘʣʘʤʠ 
ɺʩʝʫʢʨʘʾʥʩʴʢʦʛʦ ʥʘʫʢʦʚʦʛʦ ʽʥʩʪʠʪʫʪʫ ʩʝʣʝʢʮʽʾ. ʇʨʦʚʝʣʠ ʩʭʨʝʱʫʚʘʥʥʷ ʪʝʪʨʘʧʣʦʾʜʥʠʭ 
ʬʦʨʤ ʙʫʨʷʢʽʚ ʢʦʨʤʦʚʠʭ ʪʘ ʜʦʥʦʨʽʚ ʩʪʽʡʢʦʩʪʽ ʜʦ ʛʣʽʬʦʩʘʪʽʚ ʘ ʪʘʢʦʞ ʚʠʩʦʢʦʮʫʢʨʠʩʪʠʭ 
ʯʦʣʦʚʽʯʦʩʪʝʨʠʣʴʥʠʭ ʦʜʥʦʥʘʩʽʥʥʠʭ ʬʦʨʤ ʟ ʨʘʥʽʰʝ ʦʪʨʠʤʘʥʠʤʠ ʛʽʙʨʠʜʘʤʠ ʢʦʨʤʦʚʠʭ 
ʙʫʨʷʢʽʚ, ʩʪʽʡʢʠʤʠ ʜʦ ʛʝʨʙʽʮʠʜʽʚ ʩʫʮʽʣʴʥʦʾ ʜʽʾ. 

ʅʘʩʣʽʜʢʦʤ ʮʠʭ ʨʦʙʽʪ ʻ ʦʪʨʠʤʘʥʥʷ ʨʷʜʫ ʛʽʙʨʠʜʥʠʭ ʢʦʤʙʽʥʘʮʽʡ, ʱʦ 
ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʚʠʩʦʢʦʶ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ ʪʘ ʩʪʽʡʢʽʩʪʶ ʜʦ ʛʣʽʬʦʩʘʪʽʚ, ʟ ʷʢʠʤʠ 
ʧʨʦʚʦʜʷʪʴʩʷ ʧʦʜʘʣʴʰʽ ʨʦʙʦʪʠ ʟ ʦʪʨʠʤʘʥʥʷ ʩʪʝʨʠʣʴʥʠʭ ʘʥʘʣʦʛʽʚ, ʚʽʜʥʦʚʣʶʚʘʯʽʚ 
ʬʝʨʪʠʣʴʥʦʩʪʽ ʪʘ ʟʘʢʨʽʧʣʶʚʘʯʽʚ ʩʪʝʨʠʣʴʥʦʩʪʽ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʛʽʙʨʠʜʽʚ ʥʘ ʩʪʝʨʠʣʴʥʽʡ 
ʦʩʥʦʚʽ. ʆʢʨʝʤʽ ʛʽʙʨʠʜʥʽ ʢʦʤʙʽʥʘʮʽʾ ʚ ʫʤʦʚʘʭ 2015 ʨ. ʬʦʨʤʫʚʘʣʠ ʢʽʣʴʢʽʩʪʴ ʮʫʢʨʫ ʚ 
ʫʨʦʞʘʾ, ʷʢʘ ʟʘʙʝʟʧʝʯʫʚʘʣʘ ʫʤʦʚʥʠʡ ʚʠʭʽʜ ʙʽʦʝʪʘʥʦʣʫ ʟ ʛʝʢʪʘʨʘ ʥʘ ʨʽʚʥʽ 3,8ï4,2 ʪ ʽ 
ʘʢʦʤʫʣʷʮʽʶ ʝʥʝʨʛʽʾ ʚ ʥʴʦʤʫ 95ï105 ɻɼʞ/ʛʘ. 

ʆʪʞʝ, ʫ ʚʩʴʦʤʫ ʩʚʽʪʽ ʷʢ ʘʣʴʪʝʨʥʘʪʠʚʫ ʧʘʣʠʚʘ ʟ ʥʘʬʪʦʧʨʦʜʫʢʪʽʚ ʨʦʟʛʣʷʜʘʶʪʴ 
ʙʽʦʧʘʣʠʚʦ. ɺ ʋʢʨʘʾʥʽ ʥʘʷʚʥʽ ʚʩʽ ʬʘʢʪʦʨʠ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ 
ʙʽʦʝʪʘʥʦʣʫ. ʎʝ ʫʥʽʢʘʣʴʥʽ ʛʨʫʥʪʦʚʦ-ʢʣʽʤʘʪʠʯʥʽ ʫʤʦʚʠ, ʟʘʢʦʥʦʜʘʚʯʘ ʙʘʟʘ, ʥʘʷʚʥʽʩʪʴ 
ʧʝʨʝʨʦʙʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʪʘ ʨʠʥʢʫ ʟʙʫʪʫ ʢʽʥʮʝʚʦʾ ʧʨʦʜʫʢʮʽʾ. ɺ ʪʘʢʠʭ ʫʤʦʚʘʭ 
ʘʢʪʫʘʣʴʥʠʤ ʻ ʩʪʚʦʨʝʥʥʷ ʚʠʩʦʢʦʚʨʦʞʘʡʥʠʭ ʩʦʨʪʽʚ ʽ ʛʽʙʨʠʜʽʚ ʢʫʣʴʪʫʨ, ʧʨʦʜʫʢʮʽʷ ʟ ʷʢʠʭ 
ʙʫʜʝ ʩʠʨʦʚʠʥʦʶ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʙʽʦʝʪʘʥʦʣʫ, ʥʘ ʱʦ ʽ ʥʘʧʨʘʚʣʝʥʽ ʥʘʰʽ ʜʦʩʣʽʜʞʝʥʥʷ. 

 
 

ʈɽɻʋʃʗʎʀʗ ɻʆʄɽʆʉʊɸʊʀʏɽʉʂʆɻʆ ʉʆʉʊʆʗʅʀʗ ʇʐɽʅʀʎʓ ʀ 
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ʅ. ɾʝʣʝʚ, ʊ. ʈʘʣ,̫ ʅ. ʇʣʘʪʦʚʩʢʠʡ 
ʀʥʩʪʠʪʫʪ ʛʝʥʝʪʠʢʠ, ʬʠʟʠʦʣʦʛʠʠ ʠ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ ɸʅ ʄʦʣʜʦʚʳ 
e-mail:jelevnn@yahoo.com 
 
ʈʝʛʫʣʷʪʦʨʳ ʨʦʩʪʘ (ʈʈ) ʥʘʭʦʜʷʪʩʷ ʚ ʮʝʥʪʨʝ ʚʥʠʤʘʥʠʷ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʙʣʘʛʦʜʘʨʷ 

ʪʦʤʫ, ʯʪʦ ʦʥʠ ʦʧʪʠʤʠʟʠʨʫʶʪ ʨʦʩʪ, ʨʘʟʚʠʪʠʝ, ʛʦʤʝʦʩʪʘʟ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʨʘʩʪʝʥʠʡ. 
ɹʠʦʣʦʛʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʨʝʛʫʣʷʪʦʨʦʚ ʨʦʩʪʘ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʢʦʥʮʝʥʪʨʘʮʠʷʭ 
ʩʨʘʚʥʠʤʳʭ ʩ ʪʝʤʠ, ʢʦʪʦʨʳʝ ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʬʠʪʦʛʦʨʤʦʥʦʚ (10ï9 ï 10ï6M). 
ʇʨʠʨʦʜʥʳʝ ʈʈ ʤʦʛʫʪ ʩʦʜʝʨʞʘʪʴ ʛʦʨʤʦʥʳ ʠ ʜʨʫʛʠʝ ʚʝʱʝʩʪʚʘ, ʢʦʪʦʨʳʝ ʧʨʦʷʚʣʷʶʪ 
ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʚ ʢʦʥʮʝʥʪʨʘʮʠʷʭ, ʩʦʧʦʩʪʘʚʠʤʳʭ ʩ ʛʦʨʤʦʥʘʤʠ ʨʦʩʪʘ. ɼʣʷ 
ʜʦʩʪʠʞʝʥʠʷ ʞʝʣʘʝʤʦʛʦ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʨʝʟʫʣʴʪʘʪʘ ʈʈ ʤʦʞʥʦ ʦʙʨʘʙʘʪʳʚʘʪʴ 
ʦʪʜʝʣʴʥʳʝ ʨʘʩʪʝʥʠʷ ʠʣʠ ʮʝʣʳʝ ʧʣʘʥʪʘʮʠʠ. ɺ ʦʪʚʝʪ ʥʘ ʜʝʡʩʪʚʠʝ ʩʪʨʝʩʩʦʚʳʭ ʬʘʢʪʦʨʦʚ 
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ʚ ʨʘʩʪʝʥʠʷʭ ʠʥʜʫʮʠʨʫʝʪʩʷ ʩʠʥʪʝʟ ʤʥʦʞʝʩʪʚʘ ʟʘʱʠʪʥʳʭ ʬʘʢʪʦʨʦʚ, ʚʢʣʶʯʘʷ ʩʠʥʪʝʟ 
ʘʥʪʠʙʠʦʪʠʢʦʚ, ʬʠʪʦʘʣʝʢʩʠʥʦʚ ʠ ʛʠʜʨʦʣʠʪʠʯʝʩʢʠʭ ʬʝʨʤʝʥʪʦʚ, ʧʨʦʷʚʣʷʝʪʩʷ 
ʫʞʝʩʪʦʯʝʥʠʝ ʢʣʝʪʦʯʥʦʡ ʩʪʝʥʢʠ, ʠʟʤʝʥʝʥʠʝ ʪʝʤʧʦʚ ʨʦʩʪʘ ʪʢʘʥʝʡ ʠ ʦʨʛʘʥʦʚ. ɺ ʮʝʣʦʤ 
ʵʪʠ ʠʟʤʝʥʝʥʠʷ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩʦʧʨʦʚʦʞʜʘʶʪʩʷ ʠʥʜʫʢʮʠʝʡ ʧʨʠʦʙʨʝʪʝʥʥʦʡ 
ʩʠʩʪʝʤʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ (ʇʉʋ) ʨʘʩʪʝʥʠʡ ʢ ʨʘʟʣʠʯʥʳʤ ʩʪʨʝʩʩʦʚʳʤ ʬʘʢʪʦʨʘʤ. 
ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʩʠʥʪʝʪʠʯʝʩʢʠʭ Pʈ ʚʨʝʜʥʘ ʜʣʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ 
ʝʩʪʴ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʭ ʟʘʤʝʥʳ ʙʝʟʚʨʝʜʥʳʤʠ ʩʦʝʜʠʥʝʥʠʷʤʠ, ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʦ ʠʟ 
ʧʨʠʨʦʜʥʳʭ ʠʩʪʦʯʥʠʢʦʚ. ʆʜʥʠʤ ʠʟ ʈʈ ʧʨʠʨʦʜʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʷʚʣʷʝʪʩʷ ʧʨʝʧʘʨʘʪ 

ʈʝʛʣʘʣʛ, ʠʟʚʣʝʯʝʥʥʳʡ ʠʟ ʚʦʜʦʨʦʩʣʝʡ ʧʦ ʩʧʝʮʠʘʣʴʥʦʡ ʪʝʭʥʦʣʦʛʠʠ. ɽʛʦ ʧʨʠʤʝʥʝʥʠʝ 
ʧʦʚʳʰʘʝʪ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ ʠ ʫʨʦʞʘʡ ʨʘʩʪʝʥʠʡ. ɺ ʩʤʝʩʠ ʩ ʬʫʥʛʠʮʠʜʘʤʠ ʠ 
ʧʝʩʪʠʮʠʜʘʤʠ ʈʝʛʣʘʣʛ ʫʤʝʥʴʰʘʝʪ ʠʭ ʵʬʬʝʢʪʠʚʥʳʝ ʜʦʟʳ. ɺ ʨʝʟʫʣʴʪʘʪʝ, ʚʨʝʜʥʳʡ 
ʵʬʬʝʢʪ ʭʠʤʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʟʘʱʠʪʳ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʫʤʝʥʴʰʘʝʪʩʷ, ʚ ʪʦ ʚʨʝʤʷ 
ʢʘʢ ʵʬʬʝʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʧʦʚʳʰʘʝʪʩʷ. ʈʝʛʣʘʣʛ ʷʚʣʷʝʪʩʷ 
ʧʨʝʧʘʨʘʪʦʤ, ʢʦʪʦʨʳʡ ʠʥʜʫʮʠʨʫʝʪ ʇʉʋ, ʚʣʠʷʝʪ ʥʘ ʨʦʩʪ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʨʘʩʪʝʥʠʡ. 
ʆʥ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʢʘʢ ʚʘʞʥʳʡ ʵʣʝʤʝʥʪ ʚ ʧʦʣʫʯʝʥʠʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ 
(ʦʨʛʘʥʠʯʝʩʢʦʛʦ) ʫʨʦʞʘʷ.  

ʈʝʛʣʘʣʛ ï ʧʨʦʜʫʢʪ, ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʢʦʪʦʨʦʛʦ ʧʨʦʚʝʨʝʥʘ ʚ 
ʀʥʩʪʠʪʫʪʝ ʛʝʥʝʪʠʢʠ, ʬʠʟʠʦʣʦʛʠʠ ʠ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ ɸʢʘʜʝʤʠʠ ʅʘʫʢ ʄʦʣʜʦʚʳ. ɺ 
ʩʦʩʪʘʚ ʧʨʝʧʘʨʘʪʘ ʚʭʦʜʠʪ ʩʤʝʩʴ ʥʝʥʘʩʳʱʝʥʥʳʭ ʞʠʨʥʳʭ ʢʠʩʣʦʪ, ʦʨʛʘʥʠʯʝʩʢʠʭ ʢʠʩʣʦʪ, 
ʬʝʥʦʣʦʚ, ʘʣʴʜʝʛʠʜʦʚ, ʢʝʪʦʥʦʚ, ʠ ʜʨʫʛʠʭ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ, 
ʚʳʜʝʣʝʥʥʳʭ ʠʟ ʚʦʜʦʨʦʩʣʝʡ ʚ ʩʧʝʮʠʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ. ʋʩʧʝʰʥʘʷ ʢʦʤʙʠʥʘʮʠʷ ʵʪʠʭ 
ʢʦʤʧʦʥʝʥʪʦʚ ʦʙʝʩʧʝʯʠʚʘʝʪ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʜʝʡʩʪʚʠʷ ʧʨʝʧʘʨʘʪʘ. ɸʢʪʠʚʥʳʝ 
ʢʦʤʧʦʥʝʥʪʳ ʧʨʝʧʘʨʘʪʘ ʥʘʭʦʜʷʪʩʷ ʚ ʦʧʨʝʜʝʣʝʥʥʦʤ ʩʦʦʪʥʦʰʝʥʠʠ ʠ ʨʘʩʪʚʦʨʝʥʳ ʚ 33ʦ-
ʥʦʤ ʵʪʠʣʦʚʦʤ ʩʧʠʨʪʝ. ʇʨʝʧʘʨʘʪ ʩʪʘʥʜʘʨʪʠʟʠʨʫʝʪʩʷ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʘʨʘʭʠʜʦʥʦʚʦʡ 
ʢʠʩʣʦʪʳ, ʩʦʜʝʨʞʘʥʠʝ ʢʦʪʦʨʦʡ ʚ ʈʝʛʣʘʣʛʝ ʜʦʩʪʠʛʘʝʪ 1%. ʄʥʦʛʦʣʝʪʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 
ʧʦʢʘʟʘʣʠ, ʯʪʦ ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʝʧʘʨʘʪʘ ʦʙʫʩʣʦʚʣʝʥʘ ʫʤʝʥʴʰʝʥʠʝʤ 
ʜʣʠʥʳ ʛʠʧʦʢʦʪʠʣʷ ʫ ʟʣʘʢʦʚ, ʩʪʠʤʫʣʷʮʠʝʡ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʢʦʨʥʝʚʦʡ 
ʩʠʩʪʝʤʳ, ʘ ʪʘʢʞʝ ʫʚʝʣʠʯʝʥʠʝʤ ʩʧʦʩʦʙʥʦʩʪʠ ʨʘʩʪʝʥʠʡ ʠʥʜʫʮʠʨʦʚʘʪʴ ʇʉʋ. ʇʨʝʧʘʨʘʪ 
ʥʝ ʪʦʢʩʠʯʝʥ ʜʣʷ ʯʝʣʦʚʝʢʘ ʠ ʞʠʚʦʪʥʳʭ. ʆʥ ʩʝʨʪʠʬʠʮʠʨʦʚʘʥ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʚ 
ʈʝʩʧʫʙʣʠʢʝ ʄʦʣʜʦʚʘ.  

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʤʳ ʧʨʠʚʦʜʠʤ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 
ʧʨʠʤʝʥʝʥʠʷ ʧʨʝʧʘʨʘʪʘ ʈʝʛʣʘʣʛ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʩʝʤʷʥ ʧʰʝʥʠʮʳ ʧʝʨʝʜ ʧʦʩʝʚʦʤ. 
ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʝʜʧʦʩʝʚʥʘʷ ʦʙʨʘʙʦʪʢʘ ʩʝʤʷʥ ʨʘʩʪʚʦʨʦʤ ʧʨʝʧʘʨʘʪʘ ʈʝʛʣʘʣʛ 
ʷʚʣʷʝʪʩʷ ʵʬʬʝʢʪʠʚʥʳʤ ʧʨʠʝʤʦʤ ʧʦʚʳʰʝʥʠʷ ʟʠʤʦʩʪʦʡʢʦʩʪʠ ʠ ʫʨʦʞʘʡʥʦʩʪʠ ʦʟʠʤʦʡ 
ʧʰʝʥʠʮʳ. ʋ ʨʘʩʪʝʥʠʡ, ʚʳʨʘʱʝʥʥʳʭ ʠʟ ʪʘʢʠʭ ʩʝʤʷʥ, ʛʣʫʙʞʝ ʟʘʢʣʘʜʳʚʘʝʪʩʷ ʫʟʝʣ 
ʢʫʱʝʥʠʷ, ʬʦʨʤʠʨʫʝʪʩʷ ʙʦʣʝʝ ʤʦʱʥʘʷ ʠ ʛʣʫʙʦʢʦ ʧʨʦʥʠʢʘʶʱʘʷ ʚ ʧʦʯʚʫ ʢʦʨʥʝʚʘʷ 
ʩʠʩʪʝʤʘ, ʣʫʯʰʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʟʘʧʘʩʳ ʚʣʘʛʠ ʠ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ. ɺ ʮʝʣʦʤ ʵʪʠ 
ʠʟʤʝʥʝʥʠʷ ʩʦʜʝʡʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʤʦʨʦʟʦʫʩʪʦʡʯʠʚʦʩʪʠ ʠ ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʦʩʪʠ 
ʨʘʩʪʝʥʠʡ; ʩʥʠʞʘʶʪ ʨʠʩʢʠ ʠʭ ʧʦʣʝʛʘʥʠʷ. ɺ ʥʘʰʠʭ ʦʧʳʪʘʭ, ʧʨʦʚʝʜʝʥʥʳʝ ʚ 2014 ʛʦʜʫ, 
ʦʙʨʘʙʦʪʢʘ ʩʝʤʷʥ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʩʦʨʪʘ ʄʦʣʜʦʚʘ 5 ʨʘʩʪʚʦʨʦʤ ʧʨʝʧʘʨʘʪʘ ʈʝʛʣʘʣʛ 
ʧʝʨʝʜ ʠʭ ʧʦʩʝʚʦʤ ʧʨʠʚʦʜʠʣʘ ʢ ʩʥʠʞʝʥʠʶ ʜʣʠʥʳ ʵʧʠʢʦʪʠʣʷ ʦʪ 5,0Ñ0,67 ʩʤ (ʫ 
ʢʦʥʪʨʦʣʴʥʳʭ ʨʘʩʪʝʥʠʡ) ʜʦ 2,8Ñ0,49 ʩʤ (ʫ ʦʧʳʪʥʳʭ ʨʘʩʪʝʥʠʡ). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʟʝʣ 
ʢʫʱʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʨʘʩʪʝʥʠʡ ʙʳʣ ʛʣʫʙʞʝ ʚ ʧʦʯʚʝ ʚ ʩʨʝʜʥʝʤ ʥʘ 2,2 ʩʤ ʧʦ 
ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʳʤʠ ʨʘʩʪʝʥʠʷʤʠ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʫʟʝʣ ʢʫʱʝʥʠʷ ʠ ʢʦʨʥʝʚʘʷ 
ʩʠʩʪʝʤʘ ʨʘʩʪʝʥʠʷ ʦʧʳʪʥʳʭ ʨʘʩʪʝʥʠʡ ʙʳʣʠ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʩʣʦʝ ʧʦʯʚʳ ʩ ʙʦʣʝʝ 
ʩʪʘʙʠʣʴʥʦʡ ʚʣʘʞʥʦʩʪʴʶ, ʘ ʚ ʭʦʣʦʜʥʳʝ ʙʝʩʩʥʝʞʥʳʝ ʧʝʨʠʦʜʳ ʟʠʤʳ ʤʠʥʠʤʘʣʴʥʘʷ 
ʪʝʤʧʝʨʘʪʫʨʘ ʥʘ ʵʪʦʤ ʫʨʦʚʥʝ ʥʘ 3ï6oC ʚʳʰʝ, ʯʝʤ ʥʘ ʫʨʦʚʥʝ ʫʟʣʘ ʢʫʱʝʥʠʷ 
ʢʦʥʪʨʦʣʴʥʳʭ ʨʘʩʪʝʥʠʡ (ʣʝʪʦʤ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʠʞʝ). ɹʣʘʛʦʜʘʨʷ ʫʢʘʟʘʥʥʳʤ 
ʠʟʤʝʥʝʥʠʷʤ, ʫʤʝʥʴʰʘʶʪʩʷ ʚʨʝʜʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ʚʣʠʷʥʠʷ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʪʝʤʧʝʨʘʪʫʨ 



 94 

ʥʘ ʨʘʩʪʝʥʠʷ. ʂʘʢ ʩʣʝʜʩʪʚʠʝ, ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʨʘʩʪʝʥʠʷ ʨʘʟʚʠʚʘʣʠʩʴ ʚ ʙʦʣʝʝ 
ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʷʭ. ʆʙ ʵʪʦʤ ʫʢʘʟʳʚʘʝʪ ʠ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʠʥʪʝʥʩʠʚʥʦʩʪʴ 
ʬʦʪʦʩʠʥʪʝʟʘ ʠ ʩʦʜʝʨʞʘʥʠʝ ʭʣʦʨʦʬʠʣʣʘ ʚ ʠʭ ʬʣʘʥʛʦʚʦʤ ʣʠʩʪʝ ʙʳʣʠ ʚʳʰʝ, ʯʝʤ ʫ 
ʢʦʥʪʨʦʣʴʥʳʭ ʨʘʩʪʝʥʠʡ. ɺ ʦʙʱʝʤ, ʫʢʘʟʘʥʥʳʝ ʠ ʜʨʫʛʠʝ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʵʬʬʝʢʪʳ, 
ʚʳʟʚʘʥʥʳʝ ʜʝʡʩʪʚʠʝʤ ʧʨʝʧʘʨʘʪʘ ʈʝʛʣʘʣʛ, ʦʙʝʩʧʝʯʠʣʠ ʧʦʚʳʰʝʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ ʜʦ 62 
ʮ/ʛʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 49 ʮ/ʛʘ ʫ ʢʦʥʪʨʦʣʴʥʳʭ ʨʘʩʪʝʥʠʡ. ɺʘʞʥʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʙʣʘʛʦʜʘʨʷ 
ʧʨʠʤʝʥʝʥʠʶ ʈʝʛʣʘʣʛʘ ʩʦʜʝʨʞʘʥʠʝ ʩʳʨʦʡ ʢʣʝʡʢʦʚʠʥʳ ʚ ʟʝʨʥʝ ʧʦʚʳʰʘʣʦʩʴ ʩ 26% ʚ 
ʟʝʨʥʝ ʢʦʥʪʨʦʣʴʥʦʛʦ ʚʘʨʠʘʥʪʘ ʜʦ 28% ʚ ʟʝʨʥʝ ʦʧʳʪʥʦʛʦ ʚʘʨʠʘʥʪʘ. ʊʝʥʜʝʥʮʠʷ ʢ 
ʧʦʚʳʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʟʝʨʥʘ ʥʘ ʬʦʥʝ ʙʦʣʝʝ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʫʨʦʞʘʷ ʧʨʠ 
ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʈʝʛʣʘʣʛʘ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʨʝʜʢʦ ʚʩʪʨʝʯʘʶʱʠʭʩʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 
ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʠ ʧʨʠʨʦʜʥʳʭ ʨʝʛʫʣʷʪʦʨʦʚ ʨʦʩʪʘ.  

ʀʥʪʝʨʝʩʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʵʬʬʝʢʪʳ ʧʨʠʤʝʥʝʥʠʷ ʧʨʝʧʘʨʘʪʘ 
ʈʝʛʣʘʣʛ ʥʘ ʨʘʩʪʝʥʠʷ ʧʰʝʥʠʮʳ ʦʙʫʩʣʦʚʣʝʥʳ ʥʝ ʪʦʣʴʢʦ ʙʣʘʛʦʜʘʨʷ ʝʛʦ ʚʣʠʷʥʠʶ ʥʘ 
ʧʨʦʮʝʩʩʳ, ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʠʟʙʝʛʘʥʠʝ ʚʣʠʷʥʠʷ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʪʝʤʧʝʨʘʪʫʨ ʠ 
ʥʠʟʢʦʡ ʚʣʘʞʥʦʩʪʠ ʧʦʯʚʳ. ʕʢʩʧʝʨʠʤʝʥʪʳ ʩ ʧʨʦʤʦʨʘʞʠʚʘʥʠʝʤ ʨʘʩʪʝʥʠʡ ʚ 
ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ, ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʨʝʧʘʨʘʪ ʈʝʛʣʘʣʛ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ 
ʧʨʷʤʦʡ (ʚʥʫʪʨʝʥʥʝʡ) ʫʩʪʦʡʯʠʚʦʩʪʠ ʨʘʩʪʝʥʠʡ ʢ ʤʦʨʦʟʫ. ʂ ʧʨʠʤʝʨʫ, ʚ ʥʘʰʠʭ ʦʧʳʪʘʭ, 
ʢʦʥʪʨʦʣʴʥʳʝ ʨʘʩʪʝʥʠʷ ʩʦʨʪʘ ʂʫʷʣʴʥʠʢ, ʚʳʨʘʱʝʥʥʳʝ ʚ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ (ʟʠʤʘ 
2015ï2016 ʛʛ.) ʦʢʘʟʘʣʠʩʴ ʙʦʣʝʝ ʫʩʪʦʡʯʠʚʳʤʠ, ʯʝʤ ʨʘʩʪʝʥʠʷ ʩʦʨʪʘ ʄʦʣʜʦʚʘ 5 ʠ 
ʄʠʩʩʠʷ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʨʘʩʪʝʥʠʷ ʚʩʝʭ ʫʢʘʟʘʥʥʳʭ ʩʦʨʪʦʚ, ʧʦʣʫʯʝʥʥʳʝ ʠʟ ʩʝʤʷʥ, 
ʦʙʨʘʙʦʪʘʥʥʳʭ ʧʨʝʧʘʨʘʪʦʤ ʈʝʛʣʘʣʛ, ʦʢʘʟʘʣʠʩʴ ʙʦʣʝʝ ʫʩʪʦʡʯʠʚʳʤʠ ʢ 
ʧʨʦʤʦʨʘʞʠʚʘʥʠʶ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʳʤʠ ʨʘʩʪʝʥʠʷʤʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 
ʧʨʠʤʝʥʝʥʠʝ ʧʨʝʧʘʨʘʪʘ ʈʝʛʣʘʣʛ ʧʨʠʚʝʣʦ ʢ ʙʣʘʛʦʧʨʠʷʪʥʳʤ ʵʬʬʝʢʪʘʤ ʥʝ ʪʦʣʴʢʦ 
ʙʣʘʛʦʜʘʨʷ ʚʣʠʷʥʠʶ ʥʘ ʦʨʛʘʥʦʛʝʥʝʟ ʨʘʩʪʝʥʠʡ (ʵʬʬʝʢʪʳ ʠʟʙʝʛʘʥʠʷ), ʥʦ ʪʘʢʞʝ ʠ 
ʙʣʘʛʦʜʘʨʷ ʧʨʷʤʦʤʫ ʫʚʝʣʠʯʝʥʠʶ ʤʦʨʦʟʦʩʪʦʡʢʦʩʪʠ ʨʘʩʪʝʥʠʡ.  

ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʟʚʦʣʷʶʪ ʩʯʠʪʘʪʴ, ʯʪʦ ʨʘʩʪʝʥʠʷ, ʧʦʣʫʯʝʥʥʳʝ ʠʟ 
ʩʝʤʷʥ, ʦʙʨʘʙʦʪʘʥʥʳʭ ʧʨʠʨʦʜʥʳʤ ʨʝʛʫʣʷʪʦʨʦʤ ʨʦʩʪʘ ʈʝʛʣʘʣʛ, ʧʨʦʷʚʣʷʶʪ 
ʩʧʦʩʦʙʥʦʩʪʴ ʧʦʜʜʝʨʞʠʚʘʪʴ ʛʦʤʝʦʩʪʘʪʠʯʝʩʢʦʝ ʨʘʚʥʦʚʝʩʠʝ ʚ ʙʦʣʝʝ ʰʠʨʦʢʦʤ 
ʠʥʪʝʨʚʘʣʝ ʧʘʨʘʤʝʪʨʦʚ ʫʩʣʦʚʠʡ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʳʤʠ 
ʨʘʩʪʝʥʠʷʤʠ. ɺʩʣʝʜʩʪʚʠʝ ʯʝʛʦ, ʧʨʠʤʝʥʝʥʠʝ ʈʝʛʣʘʣʛʘ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʩʝʤʷʥ ʧʝʨʝʜ 
ʧʦʩʝʚʦʤ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʚʳʰʝʥʠʝ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʨʘʩʪʝʥʠʡ 
ʧʰʝʥʠʮʳ. ʕʪʠ ʵʬʬʝʢʪʳ ʚʦ ʤʥʦʛʦʤ ʜʦʩʪʠʛʘʶʪʩʷ ʙʣʘʛʦʜʘʨʷ ʛʘʨʤʦʥʠʯʥʦʤʫ ʩʦʯʝʪʘʥʠʶ 
ʚ ʧʨʝʧʘʨʘʪʝ ʩʦʝʜʠʥʝʥʠʡ, ʚʣʠʷʶʱʠʭ ʥʘ ʦʢʠʩʣʠʪʝʣʴʥʦ-ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʡ ʧʦʪʝʥʮʠʘʣ 
ʢʣʝʪʦʢ ʨʘʩʪʝʥʠʡ.  

 
 

ɺʀʍɯɼʅʀʁ ʄɸʊɽʈɯɸʃ ï ʆʉʅʆɺɸ ʉɽʃɽʂʎɯɰ ʂʋʂʋʈʋɼɿʀ ʅɸ 

ʈɸʅʅʔʆʉʊʀɻʃɯʉʊʔ ʊɸ ʍʆʃʆɼʆʉʊɯʁʂɯʉʊʔ 
 

ɺ. ʃ. ɾʝʤʦʡʜʘ, ɺ.ɯ. ɸʣʴʦʭʽʥ, ʢʘʥʜʠʜʘʪʠ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʥʘʫʢ 

ʉ.ɸ. ʂʨʘʩʥʦʚʩʴʢʠʡ, ʘʩʧʽʨʘʥʪ 
ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʽʦʨʝʩʫʨʩʽʚ ʽ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ 
e-mail: breedingdepartment@gmail.com 
 
ʉʝʣʝʢʮʽʷ ʥʘ ʨʘʥʥʴʦʩʪʠʛʣʽʩʪʴ ï ʦʜʥʘ ʽʟ ʥʘʡʙʽʣʴʰ ʚʘʞʣʠʚʠʭ ʧʨʦʙʣʝʤ ʚ ʋʢʨʘʾʥʽ. 

ɺʠʨʦʱʫʚʘʥʥʷ ʨʘʥʥʴʦʩʪʠʛʣʠʭ ʛʽʙʨʠʜʽʚ ʜʘʩʪʴ ʤʦʞʣʠʚʽʩʪʴ ʨʦʟʰʠʨʠʪʠ ʧʦʩʽʚʠ ʧʽʜ ʮʽʻʶ 
ʢʫʣʴʪʫʨʦʶ. ʂʨʽʤ ʪʦʛʦ, ʨʘʥʥʻ ʟʙʠʨʘʥʥʷ ʢʫʣʴʪʫʨʠ ʜʘʻ ʟʤʦʛʫ ʙʽʣʴʰ ʷʢʽʩʥʦ ʧʽʜʛʦʪʫʚʘʪʠ 
ˇʨʫʥʪ ʧʽʜ ʫʨʦʞʘʡ ʥʘʩʪʫʧʥʦʛʦ ʨʦʢʫ. ʇʽʜʙʽʨ ʨʽʟʥʠʭ ʟʘ ʚʝʛʝʪʘʮʽʻʶ ʛʽʙʨʠʜʽʚ ʫ 
ʛʦʩʧʦʜʘʨʩʪʚʽ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʟʙʠʨʘʪʠ ʾʭ ʚ ʦʧʪʠʤʘʣʴʥʽ ʩʪʨʦʢʠ, ʱʦ ʽʩʪʦʪʥʦ ʚʧʣʠʚʘʻ ʥʘ 
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ʟʥʠʞʝʥʥʷ ʚʪʨʘʪ ʫʨʦʞʘʶ (ɻʘʚʨʠʣʶʢ ɺ.ʅ., 1998; ɼʦʤʘʰʥʻʚ ʇ.ʇ. ʠ ʜʨ., 1992). ɺ ʩʚʦʶ 
ʯʝʨʛʫ ʧʽʜʚʠʱʝʥʥʷ ʭʦʣʦʜʦʩʪʽʡʢʦʩʪʽ ʧʨʝʜʩʪʘʚʣʷʻ ʟʥʘʯʥʠʡ ʽʥʪʝʨʝʩ ʽ ʜʣʷ ʧʦʩʫʰʣʠʚʠʭ 
ʨʘʡʦʥʽʚ ʩʪʝʧʦʚʦʾ ʟʦʥʠ, ʜʝ ʟʘ ʨʘʭʫʥʦʢ ʙʽʣʴʰ ʨʘʥʥʴʦʾ ʩʽʚʙʠ ʽ ʦʪʨʠʤʘʥʥʷ, ʚʽʜʧʦʚʽʜʥʦ, 
ʨʘʥʥʽʭ ʩʭʦʜʽʚ ʨʦʩʣʠʥʠ ʢʫʢʫʨʫʜʟʠ ʭʦʣʦʜʦʩʪʽʡʢʠʭ ʛʽʙʨʠʜʽʚ ʧʦʚʥʽʰʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 
ʟʘʧʘʩʠ ʦʩʽʥʥʴʦʾ-ʟʠʤʦʚʦʾ ʚʦʣʦʛʠ, ʰʚʠʜʰʝ ʨʦʟʚʠʚʘʶʪʴʩʷ, ʱʦ ʩʧʨʠʷʻ ʧʽʜʚʠʱʝʥʥʶ 
ʚʨʦʞʘʡʥʦʩʪʽ ʟʝʨʥʘ ʪʘ ʩʠʣʦʩʥʦʾ ʤʘʩʠ. ʆʩʦʙʣʠʚʦ ʮʝ ʤʘʻ ʤʽʩʮʝ ʚ ʨʦʢʠ ʟ ʧʦʩʫʰʣʠʚʦʶ 
ʜʨʫʛʦʶ ʧʦʣʦʚʠʥʦʶ ʣʽʪʘ. ʈʦʩʣʠʥʠ ʭʦʣʦʜʦʩʪʽʡʢʠʭ ʛʽʙʨʠʜʽʚ çʦʤʠʥʘʶʪʴè ʧʦʩʫʭʫ ʚ 
ʢʨʠʪʠʯʥʠʡ ʜʣʷ ʢʫʢʫʨʫʜʟʠ ʧʝʨʽʦʜ ʮʚʽʪʽʥʥʷ ʪʘ ʥʘʣʠʚʫ ʟʝʨʥʘ. 

ʇʨʦʙʣʝʤʘ ʩʪʚʦʨʝʥʥʷ ʥʦʚʦʛʦ ʚʠʭʽʜʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʻ ʦʜʥʽʻʶ ʟ ʥʘʡʙʽʣʴʰ ʛʦʩʪʨʠʭ ʚ 
ʩʝʣʝʢʮʽʾ ʢʫʢʫʨʫʜʟʠ, ʦʩʦʙʣʠʚʦ ʚ ʩʝʣʝʢʮʽʾ ʭʦʣʦʜʦʩʪʽʡʢʠʭ ʽ ʨʘʥʥʴʦʩʪʠʛʣʠʭ ʛʽʙʨʠʜʽʚ. 
ʆʜʥʘʢ ʾʭ ʛʝʥʦʬʦʥʜ ʦʙʤʝʞʝʥʠʡ ʽ ʧʨʝʜʩʪʘʚʣʝʥʠʡ, ʚ ʦʩʥʦʚʥʦʤʫ, ʣʽʥʽʷʤʠ ʢʨʝʤʝʥʠʩʪʦʛʦ 
ʧʽʜʚʠʜʫ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʾʭ ʫ ʚʠʨʦʙʥʠʮʪʚʽ ʫʪʨʫʜʥʝʥʝ ʯʝʨʝʟ ʥʠʟʴʢʦʨʦʩʣʽʩʪʴ, ʥʠʟʴʢʫ 
ʥʘʩʽʥʥʻʚʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʽ ʩʧʨʠʡʥʷʪʣʠʚʽʩʪʴ ʜʦ ʭʚʦʨʦʙ (ɻʫʨʴʝʚʘ ʀ.ɸ., ʠ ʜʨ., 1990). 

ʇʨʦ ʩʫʪʪʻʚʠʡ ʫʩʧʽʭ ʚ ʩʝʣʝʢʮʽʾ ʥʘ ʨʘʥʥʴʦʩʪʠʛʣʽʩʪʴ ʪʘ ʭʦʣʦʜʦʩʪʽʡʢʽʩʪʴ ʚʢʘʟʫʻ 
ʟʥʘʯʥʝ ʧʨʦʩʫʚʘʥʥʷ ʢʫʢʫʨʫʜʟʠ ʥʘ ʧʽʚʥʽʯ ʪʘ ʨʦʟʰʠʨʝʥʥʷ ʧʣʦʱ ʚʠʨʦʱʫʚʘʥʥʷ ʚ 
ʅʽʤʝʯʯʠʥʽ, ʇʦʣʴʱʽ, ɹʽʣʦʨʫʩʽʾ ʪʘ ʽʥʰʠʭ ʢʨʘʾʥʘʭ. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʥʽʙʠʪʦ ʚʠʨʽʰʝʥʥʷ 
ʮʽʻʾ ʧʨʦʙʣʝʤʠ, ʽʩʥʫʶʪʴ ʧʠʪʘʥʥʷ, ʷʢʽ ʘʢʪʫʘʣʴʥʽ ʽ ʥʘ ʩʴʦʛʦʜʥʽ: ʛʝʥʦʬʦʥʜ ʨʘʥʥʴʦʩʪʠʛʣʠʭ 
ʬʦʨʤ ʟʘʣʠʰʘʻʪʴʩʷ ʜʦʩʪʘʪʥʴʦ ʩʣʘʙʢʠʤ ʪʘ ʟʚʫʞʝʥʠʤ; ʥʝʜʦʩʪʘʪʥʷ ʩʪʽʡʢʽʩʪʴ 
ʨʘʥʥʴʦʩʪʠʛʣʠʭ ʛʽʙʨʠʜʽʚ ʜʦ ʧʦʩʫʭʠ ʽ ʞʘʨʠ ʩʪʨʠʤʫʻ ʾʭ ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʘ ʧʽʚʜʥʽ 
ʋʢʨʘʾʥʠ, ʜʝ ʧʦʧʠʪ ʥʘ ʮʽ ʬʦʨʤʠ ʟʨʦʩʪʘʻ; ʚʦʣʦʛʽʩʪʴ ʟʝʨʥʘ ʧʽʩʣʷ ʟʙʠʨʘʥʥʷ ʱʝ ʜʦʩʠʪʴ 
ʚʠʩʦʢʘ; ʥʠʟʴʢʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʙʘʪʴʢʽʚʩʴʢʠʭ ʬʦʨʤ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʫ 
ʚʠʨʦʙʥʠʮʪʚʽ ʛʽʙʨʠʜʽʚ, ʷʢʽ ʧʦʩʪʫʧʘʶʪʴʩʷ ʟʘ ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʽ 
ʚʨʦʞʘʡʥʽʩʪʶ ʧʨʦʩʪʠʤ ʤʽʞʣʽʥʽʡʥʠʤ. 

ʇʨʠ ʩʪʚʦʨʝʥʥʽ ʭʦʣʦʜʦʩʪʽʡʢʠʭ ʛʽʙʨʠʜʽʚ ʢʫʢʫʨʫʜʟʠ ʚʘʞʣʠʚʦʛʦ ʟʥʘʯʝʥʥʷ 
ʥʘʙʫʚʘʶʪʴ ʬʦʨʤʠ, ʷʢʽ ʩʧʨʦʤʦʞʥʽ ʧʨʦʪʠʩʪʦʷʪʠ ʩʪʨʝʩʦʚʦʤʫ ʚʧʣʠʚʫ ʙʝʟ ʦʩʦʙʣʠʚʠʭ 
ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʟʤʽʥ. ʊʦʤʫ, ʜʦʙʽʨ ʚʠʭʽʜʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟʘ ʦʟʥʘʢʘʤʠ ʩʪʽʡʢʦʩʪʽ ʜʦ 
ʥʠʟʴʢʠʭ ʧʦʟʠʪʠʚʥʠʭ ʪʝʤʧʝʨʘʪʫʨ ʪʘ ʚʠʩʦʢʠʤʠ ʨʝʧʘʨʘʪʠʚʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ, ʻ 
ʦʩʥʦʚʥʠʤ ʝʬʝʢʪʠʚʥʠʤ ʤʝʪʦʜʦʤ ʩʝʣʝʢʮʽʾ, ʷʢʠʡ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʚʠʷʚʠʪʠ ʩʪʽʡʢʽ 
ʛʝʥʦʪʠʧʠ ʽ ʧʨʦʩʣʽʜʢʫʚʘʪʠ ʭʘʨʘʢʪʝʨ ʫʩʧʘʜʢʫʚʘʥʥʷ ʮʽʻʾ ʦʟʥʘʢʠ. 

ʉʫʯʘʩʥʽ ʛʽʙʨʠʜʠ ʢʫʢʫʨʫʜʟʠ ʩʬʦʨʤʦʚʘʥʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʣʠʰʝ ʥʝʚʝʣʠʢʦʾ 
ʯʘʩʪʠʥʠ ʟʘʨʦʜʢʦʚʦʾ ʧʣʘʟʤʠ ʊʽʣʴʢʠ 5ï8% ʚʠʜʦʚʦʛʦ ʨʽʟʥʦʤʘʥʽʪʪʷ ʢʫʢʫʨʫʜʟʠ 
ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʩʫʯʘʩʥʦʤʫ ʩʝʣʝʢʮʽʡʥʦʤʫ ʧʨʦʮʝʩʽ. ʅʝ ʜʠʚʣʷʯʠʩʴ ʥʘ ʰʠʨʦʢʽ 
ʩʝʣʝʢʮʽʡʥʽ ʧʨʦʛʨʘʤʠ ʧʦ ʩʪʚʦʨʝʥʥʶ ʩʘʤʦʟʘʧʠʣʝʥʠʭ ʣʽʥʽʡ, ʙʘʪʴʢʽʚʩʴʢʽ ʬʦʨʤʠ 
ʧʦʰʠʨʝʥʠʭ ʛʽʙʨʠʜʽʚ ʯʘʩʪʦ ʧʦʚʪʦʨʶʶʪʴʩʷ, ʘʙʦ ʻ ʙʣʠʟʴʢʦʨʦʜʠʥʥʠʤʠ. ʊʘʢʘ ʫʥʽʬʽʢʘʮʽʷ 
ʛʝʥʝʪʠʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʩʪʚʦʨʶʻ ʟʥʘʯʥʽ ʪʨʫʜʥʦʱʽ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʧʽʜʚʠʱʝʥʥʷ 
ʛʝʥʝʪʠʯʥʦʾ ʩʠʣʠ ʛʽʙʨʠʜʽʚ ʚʥʘʩʣʽʜʦʢ ʟʚʫʞʝʥʥʷ ʛʝʥʝʪʠʯʥʦʾ ʨʽʟʥʦʤʘʥʽʪʥʦʩʪʽ, ʟʙʽʣʴʰʫʻ 
ʛʝʥʝʪʠʯʥʫ ʚʨʘʟʣʠʚʽʩʪʴ, ʤʦʞʣʠʚʽʩʪʴ ʝʢʦʥʦʤʽʯʥʠʭ ʚʪʨʘʪ, ʚʠʢʣʠʢʘʥʠʭ ʜʝʷʢʠʤʠ 
ʭʚʦʨʦʙʘʤʠ, ʰʢʽʜʥʠʢʘʤʠ ʪʘ ʥʝʩʧʨʠʷʪʣʠʚʠʤʠ ʫʤʦʚʘʤʠ ʟʦʚʥʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ (ɿʘʾʢʘ 
ʉ.ʇ., 1987). ɺʩʝ ʮʝ ʦʙʫʤʦʚʣʶʻ ʚʠʩʥʦʚʦʢ, ʱʦ ʢʦʞʝʥ ʥʘʩʪʫʧʥʠʡ ʢʨʦʢ ʫ ʧʦʣʽʧʰʝʥʥʽ 
ʢʫʢʫʨʫʜʟʠ ʚʩʝ ʨʽʜʰʝ ʜʘʻ ʧʦʟʠʪʠʚʥʽ ʨʝʟʫʣʴʪʘʪʠ. 

ʅʘ ʧʝʨʰʠʭ ʝʪʘʧʘʭ ʩʝʣʝʢʮʽʾ ʷʢ ʚʠʭʽʜʥʠʡ ʤʘʪʝʨʽʘʣ ʧʨʠ ʩʪʚʦʨʝʥʥʽ ʽʥʙʨʝʜʥʠʭ ʣʽʥʽʡ 
ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʤʽʩʮʝʚʽ ʽ ʩʝʣʝʢʮʽʡʥʽ ʩʦʨʪʠ ï ʧʦʧʫʣʷʮʽʾ. ʅʘ ʡʦʛʦ ʦʩʥʦʚʽ ʙʫʣʦ 
ʦʜʝʨʞʘʥʦ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʩʘʤʦʟʘʧʠʣʝʥʠʭ ʣʽʥʽʡ, ʙʘʛʘʪʦ ʟ ʷʢʠʭ ʽ ʥʠʥʽ ʻ ʙʘʪʴʢʽʚʩʴʢʠʤʠ 
ʢʦʤʧʦʥʝʥʪʘʤʠ ʛʽʙʨʠʜʽʚ, ʚʠʨʦʱʫʚʘʥʠʭ ʚ ʨʽʟʥʠʭ ʢʨʘʾʥʘʭ ʩʚʽʪʫ (ɼʦʤʘʰʥʻʚ ʇ.ʇ. ʠ 
ʜʨ.,1992). 

ʗʢ ʚʠʭʽʜʥʠʡ ʤʘʪʝʨʽʘʣ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ, ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ, ʛʝʥʝʪʠʯʥʽ ʛʨʫʧʠ SSS 
ʪa Lancaster, ʽ ʥʘʡʢʨʘʱʽ ʨʝʟʫʣʴʪʘʪʠ ʚ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʜʦʩʷʛʥʫʪʽ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ 
ʤʘʪʝʨʽʘʣʽʚ ʮʠʭ ʛʨʫʧ. 

ɼʣʷ ʟʙʘʛʘʯʝʥʥʷ ʛʝʥʝʪʠʯʥʦʾ ʦʩʥʦʚʠ ʩʝʣʝʢʮʽʾ ʚʝʜʫʪʴ ʨʦʙʦʪʫ ʧʦ ʽʥʪʨʘʛʨʝʩʽʾ 
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ʝʢʟʦʪʠʯʥʦʾ ʟʘʨʦʜʢʦʚʦʾ ʧʣʘʟʤʠ ʫ ʚʠʭʽʜʥʠʡ ʤʘʪʝʨʽʘʣ, ʭʦʯʘ ʧʨʘʢʪʠʯʥʝ ʡʦʛʦ ʟʥʘʯʝʥʥʷ ʚ 
ʩʝʣʝʢʮʽʡʥʠʭ ʧʨʦʛʨʘʤʘʭ ʥʝʟʥʘʯʥʝ ʯʝʨʝʟ ʪʨʫʜʥʦʱʽ ʟ ʘʜʘʧʪʘʮʽʻʶ, ʬʦʪʦʧʝʨʽʦʜʠʯʥʦʶ 
ʨʝʘʢʮʽʻʶ (ɻʫʨʴʝʚ ɹ.ʇ., ʠ ʜʨ.,1980). 

ʇʦʜʘʣʴʰʘ ʽʥʪʨʘʛʨʝʩʽʷ ʝʢʟʦʪʠʯʥʦʾ ʧʣʘʟʤʠ ʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʡ ʩʝʣʝʢʮʽʡʥʠʡ 
ʤʘʪʝʨʽʘʣ ʮʽʣʢʦʤ ʤʦʞʣʠʚʘ ʽ ʥʝʦʙʭʽʜʥʘ, ʦʩʢʽʣʴʢʠ ʧʽʜʚʠʱʝʥʥʷ ʛʝʥʝʪʠʯʥʦʛʦ 
ʨʽʟʥʦʤʘʥʽʪʪʷ ʦʩʪʘʥʥʴʦʛʦ ʙʫʜʝ ʚʠʟʥʘʯʘʪʠ ʨʽʚʝʥʴ ʛʝʪʝʨʦʟʠʩʫ ʩʪʚʦʨʶʚʘʥʠʭ ʛʽʙʨʠʜʽʚ ʽ ʚ 
ʢʽʥʮʝʚʦʤʫ ʨʘʭʫʥʢʫ ʧʽʜʚʠʱʝʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ ʢʫʢʫʨʫʜʟʠ (ɼʦʤʘʰʥʻʚ ʇ.ʇ. ʠ ʜʨ.,1992). 

ʇʨʦʧʦʥʫʻʪʴʩʷ ʚʽʜʙʠʨʘʪʠ ʙʽʦʪʠʧʠ ʟ ʩʦʨʪʽʚ ʪʘ ʧʦʧʫʣʷʮʽʡ ɿʘʭʽʜʥʦʾ ʧʽʚʢʫʣʽ: 
ʤʝʢʩʠʢʘʥʩʴʢʦʾ ʟʫʙʦʚʠʜʥʦʾ ʬʦʨʤʠ ï ʪʠʧʫ ʊʫʢʩʧʘʥ; ʢʨʝʤʝʥʠʩʪʽ ʬʦʨʤʠ ï ʟ ʪʨʦʧʽʯʥʦʛʦ 
ʫʟʙʝʨʝʞʞʷ ʂʫʙʠ; Tignisate ï ʟ ɻʚʘʪʝʤʘʣʠ; ʞʦʚʪʫ ï ʟ ɻʘʾʪʽ; ʙʘʛʘʪʦʧʦʯʘʪʢʦʚʫ ï 
Chandella; ʩʠʥʪʝʪʠʢ ɽ.ʊ.ʆ. ï ʟ ʂʦʣʫʤʙʽʾ (ɻʫʨʴʝʚʘ ʀ.ɸ., ʠ ʜʨ., 1990), ʘ ʪʘʢʦʞ ʤʽʩʮʝʚʠʡ 
ʩʦʨʪ Mindszenpusztaï ʟ ʋʛʦʨʱʠʥʠ, ʷʢʠʡ ʥʝ ʻ ʨʦʜʠʯʝʤ ʘʤʝʨʠʢʘʥʩʴʢʠʭ ʪʘ 
ʻʚʨʦʧʝʡʩʴʢʠʭ ʩʦʨʪʽʚ. ʊʘʢʦʞ ʚʢʣʶʯʘʶʪʴʩʷ ʚ ʩʝʣʝʢʮʽʡʥʠʡ ʧʨʦʮʝʩ ʜʚʽ ʬʦʨʤʠ (Florida ʽ 
Durango) ʜʠʢʦʨʦʩʪʫʯʦʾ ʨʦʩʣʠʥʠ ʪʝʦʩʠʥʪʝ. 

ʎʽʥʥʠʤ ʚʠʭʽʜʥʠʤ ʤʘʪʝʨʽʘʣʦʤ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʩʢʦʨʦʩʪʠʛʣʠʭ ʽ ʭʦʣʦʜʦʩʪʽʡʢʠʭ 
ʬʦʨʤ ʻ ʤʽʞʨʦʜʦʚʽ ʛʽʙʨʠʜʠ [ʢʫʢʫʨʫʜʟʘ ʭ ʪʨʠʧʩʘʢʫʤ]. ʎʝʡ ʜʠʢʠʡ ʨʦʜʠʯ ʢʫʢʫʨʫʜʟʠ 
ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʥʝ ʪʽʣʴʢʠ ʚʠʩʦʢʠʤ ʚʤʽʩʪʦʤ ʙʽʣʢʫ ʚ ʟʝʨʥʽ (ʜʦ 35%), ʘʣʝ ʡ 
ʭʦʣʦʜʦʩʪʽʡʢʽʩʪʶ ï ʥʝ ʧʦʰʢʦʜʞʫʻʪʴʩʷ ʚʝʩʥʷʥʠʤʠ ʽ ʦʩʽʥʥʽʤʠ ʟʘʤʦʨʦʟʢʘʤʠ, ʧʨʠ ʷʢʠʭ 
ʧʦʚʥʽʩʪʶ ʛʠʥʫʪʴ ʨʦʩʣʠʥʠ ʢʫʢʫʨʫʜʟʠ (ʑʝʣʦʢʦʚʘ ɿ. ʀ., ʠ ʜʨ.,1980) 

ɽʬʝʢʪʠʚʥʠʡ ʥʘʧʨʷʤʦʢ ʩʪʚʦʨʝʥʥʷ ʚʠʭʽʜʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ï ʮʽʣʝʩʧʨʷʤʦʚʘʥʝ 
ʚʢʣʶʯʝʥʥʷ ʣʽʥʽʡ ʽ ʩʦʨʪʽʚ ʧʽʟʥʴʦʩʪʠʛʣʠʭ ʛʝʪʝʨʦʟʠʩʥʠʭ ʛʨʫʧ ʜʦ ʨʘʥʥʴʦʩʪʠʛʣʠʭ 
ʚʽʜʩʝʣʝʢʪʦʚʘʥʠʭ ʬʦʨʤ (ʄʫʩʪʷʮʘ ʉ. ʀ., 1995). 

ʋ ʧʽʜʚʠʱʝʥʥʽ ʛʝʥʝʪʠʯʥʦʛʦ ʨʽʟʥʦʤʘʥʽʪʪʷ ʢʫʢʫʨʫʜʟʠ ʦʩʦʙʣʠʚʘ ʨʦʣʴ ʥʘʣʝʞʠʪʴ 
ʩʠʥʪʝʪʠʯʥʠʤ ʧʦʧʫʣʷʮʽʷʤ ï ʷʢ ʜʞʝʨʝʣʘʤ ʮʽʥʥʦʾ ʟʘʨʦʜʢʦʚʦʾ ʧʣʘʟʤʠ. ɺʦʥʠ ʥʘʡʙʽʣʴʰ 
ʧʨʠʜʘʪʥʽ ʜʣʷ ʩʝʣʝʢʮʽʾ ʥʘ ʧʝʚʥʽ ʦʟʥʘʢʠ: ʩʪʽʡʢʽʩʪʴ ʜʦ ʭʚʦʨʦʙ, ʚʠʩʦʢʝ ʧʨʠʢʨʽʧʣʝʥʥʷ 
ʧʦʯʘʪʢʫ, ʚʽʜʩʫʪʥʽʩʪʴ ʧʘʩʠʥʢʽʚ, ʪʦʱʦ (ɼʦʤʘʰʥʻʚ ʇ.ʇ. ʠ ʜʨ.,1992). 

ʋ ʩʪʚʦʨʝʥʥʽ ʽ ʧʦʣʽʧʰʝʥʥʽ ʨʘʥʥʴʦʩʪʠʛʣʠʭ ʣʽʥʽʡ ʢʫʢʫʨʫʜʟʠ, ʧʦʨʷʜ ʟʽ ʩʪʘʥʜʘʨʪʥʠʤ 
ʤʝʪʦʜʦʤ, ʦʩʦʙʣʠʚʦ ʘʢʪʫʘʣʴʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʩʝʣʝʢʮʽʡʥʦʤʫ ʧʨʦʮʝʩʽ ʤʘʻ ʤʝʪʦʜ 
ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʤʫʪʘʛʝʥʝʟʫ. ʆʩʥʦʚʥʘ ʫʚʘʛʘ ʧʨʠ ʮʴʦʤʫ ʧʨʠʜʽʣʷʻʪʴʩʷ ʤʫʪʘʥʪʘʤ, 
ʷʢʽ ʚʽʜʟʥʘʯʘʶʪʴʩʷ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ, ʚʠʩʦʢʦʶ ʢʦʤʙʽʥʘʮʽʡʥʦʶ ʟʜʘʪʥʽʩʪʶ, ʩʪʽʡʢʽʩʪʶ ʜʦ 
ʭʚʦʨʦʙ ʽ ʚʠʣʷʛʘʥʥʷ, ʨʘʥʥʴʦʩʪʠʛʣʽʩʪʶ, ʙʘʛʘʪʦʨʷʜʥʽʩʪʶ ʧʦʯʘʪʢʽʚ, ʚʠʩʦʢʠʤ ʚʤʽʩʪʦʤ 
ʙʽʣʢʫ (ʏʫʯʤʠʡ ʀ. ʇ., ʄʦʨʛʫʥ ɺ. ɺ.,1990; ɹʣʷʥʜʫʨ ʆ.ɺ., 1990). 

ɽʬʝʢʪʠʚʥʽʩʪʴ ʩʝʣʝʢʮʽʾ ʥʘ ʨʘʥʥʴʦʩʪʠʛʣʽʩʪʴ ʤʦʞʥʘ ʧʦʩʠʣʠʪʠ ʰʣʷʭʦʤ 
ʚʠʢʦʨʠʩʪʘʥʥʷ ʣʽʥʽʡ ʽ ʛʽʙʨʠʜʽʚ, ʷʢʽ ʜʦʙʨʝ ʨʝʘʛʫʶʪʴ ʥʘ ʟʘʛʫʱʝʥʽʩʪʴ ʧʦʩʽʚʽʚ (ɻʫʨʴʝʚʘ 
ʀ.ɸ.,1990; ʀʚʘʭʥʝʥʢʦ ɸ.ʅ. 1986) ʰʚʠʜʢʦ ʚʽʜʜʘʶʪʴ ʚʦʣʦʛʫ ʧʨʠ ʜʦʟʨʽʚʘʥʥʽ (ɻʫʨʴʝʚ 
ɹ.ʇ., ʠ ʜʨ.,1980; ʉʦʪʯʝʥʢʦ ʖ. ɺ., 2000) ʬʦʨʤʫʶʪʴ ʜʚʘ ʧʦʯʘʪʢʠ (ʂʣʠʤʦʚ ɽ.ɸ., 1986) 
ʭʦʣʦʜʦʩʪʽʡʢʽ (ɻʫʨʴʝʚ ɹ.ʇ., ʠ ʜʨ.,1980). ʇʽʜʚʠʱʠʪʠ ʥʘʩʽʥʥʻʚʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʤʦʞʥʘ 
ʟʘ ʨʘʭʫʥʦʢ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʝʩʪʨʠʥʩʴʢʠʭ ʣʽʥʽʡ. ʉʭʨʝʱʫʚʘʥʥʷ ʤʽʞ ʩʦʙʦʶ ʚʽʜʥʦʩʥʦ 
ʦʜʥʦʨʽʜʥʠʭ, ʛʝʥʝʪʠʯʥʦ ʙʣʠʟʴʢʠʭ ʩʝʩʪʨʠʥʩʴʢʠʭ ʣʽʥʽʡ ʟʘʙʝʟʧʝʯʫʻ ʦʜʝʨʞʘʥʥʷ ʘʥʘʣʦʛʘ 
ʣʽʥʽʾ, ʘʣʝ ʟ ʧʽʜʚʠʱʝʥʥʷʤ ʚʽʜ 35 ʜʦ 95% ʥʘʩʽʥʥʻʚʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ (ɻʘʚʨʠʣʶʢ ɺ ʅ., 
1998). 

ʇʨʽʦʨʠʪʝʪʥʠʤ ʥʘʧʨʷʤʢʦʤ ʤʦʞʝ ʩʪʘʪʠ ʛʝʥʥʘ ʪʘ ʢʣʽʪʠʥʥʘ ʽʥʞʝʥʝʨʽʷ, ʘ ʩʘʤʝ ï 
ʰʚʠʜʢʝ ʨʦʟʤʥʦʞʝʥʥʷ ʛʝʥʦʪʠʧʽʚ, ʦʜʝʨʞʘʥʥʷ ʛʘʧʣʦʾʜʥʠʭ ʨʦʩʣʠʥ ʧʨʠ ʢʫʣʴʪʠʚʫʚʘʥʥʽ 
ʨʝʧʨʦʜʫʢʪʠʚʥʠʭ ʢʣʽʪʠʥ ʪʘ ʰʚʠʜʢʘ ʩʪʘʙʽʣʽʟʘʮʽʷ ʩʦʨʪʽʚ ʧʨʠ ʧʝʨʝʚʦʜʽ ʛʘʧʣʦʾʜʽʚ ʥʘ 
ʜʠʧʣʦʾʜʥʠʡ ʨʽʚʝʥʴ, ʧʦʜʦʣʘʥʥʷ ʙʘʨô̒ ʨʽʚ ʤʽʞʚʠʜʦʚʦʾ ʥʝʩʭʨʝʱʫʚʘʥʦʩʪʽ, ʚʚʝʜʝʥʥʷ ʚ 
ʧʨʦʪʦʧʣʘʩʪʠ ʯʫʞʦʨʽʜʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʙʽʦʪʝʭʥʦʣʦʛʽʾ ʪʘ ʛʝʥʝʪʠʯʥʦʾ 
ʽʥʞʝʥʝʨʽʾ ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʢʫʢʫʨʫʜʟʠ ʚʢʣʶʯʘʻ ʢʫʣʴʪʫʨʫ in vitro ʦʨʛʘʥʽʚ, ʪʢʘʥʠʥ, 
ʢʣʽʪʠʥ ʽ ʧʨʦʪʦʧʣʘʩʪʽʚ, ʘ ʪʘʢʦʞ ʤʝʪʦʜʠʢʠ ʨʝʢʦʤʙʽʥʘʥʪʥʠʭ ɼʅʂ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ 
ʦʪʨʠʤʫʚʘʪʠ ʙʘʞʘʥʽ ʩʧʘʜʢʦʚʽ ʟʤʽʥʠ (ʅʦʚʘʢ ɯ.ɺ.,1990). 



 97 

ʇʨʦʪʷʛʦʤ 2008ï2016 ʨʨ. ʥʘ ʧʦʣʷʭ ʣʘʙʦʨʘʪʦʨʽʾ ʢʘʬʝʜʨʠ ʛʝʥʝʪʠʢʠ, ʩʝʣʝʢʮʽʾ ʽ 
ʥʘʩʽʥʥʠʮʪʚʘ ʅʋɹʽʇ ʋʢʨʘʾʥʠ ʫ ɺʇ çɸʛʨʦʥʦʤʽʯʥʘ ʜʦʩʣʽʜʥʘ ʩʪʘʥʮʽʷè, ʷʢʘ ʟʥʘʭʦʜʠʪʴʩʷ 
ʫ ɺʘʩʠʣʴʢʽʚʩʴʢʦʤʫ ʨʘʡʦʥʽ ʂʠʾʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʩʝʨʝʜ ʚʽʜʽʙʨʘʥʠʭ ʩʘʤʦʟʘʧʠʣʝʥʠʭ ʣʽʥʽʡ ʽʟ 
ʅʎ ɻʈʈ ʋʢʨʘʾʥʠ (ʤ. ʍʘʨʢʽʚ), ɺɯʈ ʽʤ. ʄ.ɯ. ɺʘʚʠʣʦʚʘ (ʤ. ʉʘʥʢʪ- ʇʝʪʝʨʙʫʨʛ) ʪʘ ʩʝʣʝʢʮʽʾ 
ʢʘʬʝʜʨʠ ʙʫʣʘ ʩʪʚʦʨʝʥʘ ʢʦʣʝʢʮʽʷ, ʟ ʷʢʦʶ ʚ ʧʦʩʣʽʜʫʶʯʦʤʫ ʽ ʩʴʦʛʦʜʥʽ ʚʝʜʝʪʴʩʷ 
ʩʝʣʝʢʮʽʡʥʘ ʨʦʙʦʪʘ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʭʦʣʦʜʦʩʪʽʡʢʦʩʪʽ ʚʽʜʽʙʨʘʥʠʭ ʣʽʥʽʡ ʧʨʦʚʦʜʠʪʴʩʷ ʜʚʦʤʘ ʤʝʪʦʜʘʤʠ: 
ʣʘʙʦʨʘʪʦʨʥʠʤ ʪʘ ʧʦʣʴʦʚʠʤ. 

ʄʝʪʦʜʠʢʘ ʧʨʦʚʝʜʝʥʥʷ ʣʘʙʦʨʘʪʦʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʦʣʷʛʘʻ ʚ ʧʨʦʨʦʱʫʚʘʥʥʽ 50-ʪʠ 
ʥʘʩʽʥʠʥ ʢʫʢʫʨʫʜʟʠ ʚ ʯʦʪʠʨʴʦʭʨʘʟʦʚʽʡ ʧʦʚʪʦʨʥʦʩʪʽ ʚ ʪʝʨʤʦʩʪʘʪʽ, ʚ ʨʫʣʦʥʘʭ 
ʬʽʣʴʪʨʫʚʘʣʴʥʦʛʦ ʧʘʧʝʨʫ ʥʘ ʜʠʩʪʠʣʴʦʚʘʥʽʡ ʚʦʜʽ. ʂʦʥʪʨʦʣʴʥʽ ʟʨʘʟʢʠ ʧʨʦʨʦʱʫʶʪʴʩʷ 
ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 25 Üʉ ʥʘ ʧʨʦʪʷʟʽ 5 ʜʽʙ, ʜʦʩʣʽʜʥʽ ʟʨʘʟʢʠ ï ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 8ï10 Üʉ ï 
20 ʜʽʙ, ʘ ʧʦʪʽʤ 3 ʜʦʙʠ ʧʨʠ 25 Üʉ. 

ʋ ʢʦʥʪʨʦʣʴʥʠʭ ʟʨʘʟʢʽʚ ʥʘ 5 ʜʦʙʫ, ʘ ʫ ʜʦʩʣʽʜʥʠʭ ʥʘ 20 ʜʦʙʫ ʚʠʟʥʘʯʘʻʪʴʩʷ 
ʩʭʦʞʽʩʪʴ ʥʘʩʽʥʥʷ, ʽ ʯʝʨʝʟ 3 ʜʦʙʠ ʧʝʨʝʙʫʚʘʥʥʷ ʚ ʦʧʪʠʤʘʣʴʥʠʭ ʫʤʦʚʘʭ ʨʦʩʪʫ 
ʧʨʦʚʦʜʠʪʴʩʷ ʦʩʪʘʪʦʯʥʘ ʦʮʽʥʢʘ ʧʨʦʨʦʩʪʢʽʚ ʽ ʩʭʦʞʽʩʪʴ ʥʘʩʽʥʥʷ. 

ʇʦʣʴʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʝʨʝʜʙʘʯʘʶʪʴ ʩʽʚʙʫ ʧʨʠ ʨʽʟʥʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ˇʨʫʥʪʫ ʥʘ 
ʛʣʠʙʠʥʽ ʟʘʨʦʙʢʠ ʥʘʩʽʥʥʷ. ʇʝʨʰʠʡ ï ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ ˇʨʫʥʪʫ + 6Üʉ, ʜʨʫʛʠʡ ï 
ʦʧʪʠʤʘʣʴʥʠʡ, ʧʨʠ +10Üʉ. 

ʉʘʤʦʟʘʧʠʣʴʥʽ ʨʘʥʥʴʦʩʪʠʛʣʽ ʣʽʥʽʾ ʪʘʢʦʞ ʙʫʣʠ ʚʢʣʶʯʝʥʽ ʜʦ ʩʭʝʤʠ ʜʽʘʣʝʣʴʥʠʭ 
ʩʭʨʝʱʫʚʘʥʴ ʜʣʷ ʚʠʚʯʝʥʥʷ ʤʝʭʘʥʽʟʤʫ ʫʩʧʘʜʢʫʚʘʥʥʷ ʮʽʻʾ ʦʟʥʘʢʠ ʚʠʟʥʘʯʝʥʥʷ ʟʘʛʘʣʴʥʦʾ 
ʪʘ ʩʧʝʮʠʬʽʯʥʦʾ ʢʦʤʙʽʥʘʮʽʡʥʦʾ ʟʜʘʪʥʦʩʪʽ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʚʠʩʦʢʦʚʨʦʞʘʡʥʠʭ 
ʨʘʥʥʴʦʩʪʠʛʣʠʭ ʛʽʙʨʠʜʽʚ.  

ʅʘʡʚʠʱʽ ʧʦʢʘʟʥʠʢʠ ɿʂɿ ʚʽʜʤʽʯʝʥʦ ʫ ʣʽʥʽʡ L 155, CO 255, FV 243ï0,50ï1,45. ʎʝ 
ʦʟʥʘʯʘʻ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʘʥʠʭ ʣʽʥʽʡ ʚ ʷʢʦʩʪʽ ʙʘʪʴʢʽʚʩʴʢʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʜʘʻ 
ʤʦʞʣʠʚʽʩʪʴ ʧʽʜʚʠʱʠʪʠ ʨʽʚʝʥʴ ʫʨʦʞʘʡʥʦʩʪʽ ʛʽʙʨʠʜʽʚ ʟʘ ʨʘʭʫʥʦʢ ʚʠʱʦʛʦ ʝʬʝʢʪʫ 
ʛʝʪʝʨʦʟʠʩʫ. ʉʝʨʝʜʥʽʡ ʨʽʚʝʥʴ ɿʂɿ ʚʽʜʤʽʯʝʥʦ ʫ ʣʽʥʽʡ ɿ 165, ɸʢ 135ï0,22ï0,02. ɼʘʥʽ ʣʽʥʽʾ 
ʚʠʜʽʣʷʶʪʴʩʷ ʩʝʨʝʜʥʽʤ ʝʬʝʢʪʦʤ ʛʝʪʝʨʦʟʠʩʫ, ʘʣʝ ʧʨʠ ʦʧʪʠʤʘʣʴʥʦʤʫ ʧʦʻʜʥʘʥʥʽ 
ʙʘʪʴʢʽʚʩʴʢʠʭ ʢʦʤʧʦʥʝʥʪʽʚ (ʚʠʩʦʢʽʡ ʉʂɿ), ʤʦʞʫʪʴ ʬʦʨʤʫʚʘʪʠ ʛʽʙʨʠʜʠ ʟ ʚʠʩʦʢʠʤ 
ʨʽʚʥʝʤ ʫʨʦʞʘʡʥʦʩʪʽ. 

ʅʘʡʚʠʱʫ ʫʨʦʞʘʡʥʽʩʪʴ (7,8ï9,0 ʪ/ʛʘ) ʩʬʦʨʤʫʚʘʣʠ ʛʽʙʨʠʜʠ: L 155/HLG 1203, L 
155/F2, Co 255/HLG 1238, L 155/UCH 37 -0,98ï2,31, ʙʘʪʴʢʽʚʩʴʢʽ ʢʦʤʧʦʥʝʥʪʠ ʷʢʠʭ 
ʤʘʣʠ ʥʘʡʚʠʱʽ ʧʦʢʘʟʥʠʢʠ ʝʬʝʢʪʽʚ ʉʂɿ (0,98ï2,31). ʆʩʦʙʣʠʚʦ ʮʝ ʩʪʦʩʫʻʪʴʩʷ ʛʽʙʨʠʜʽʚ, 
ʤʘʪʝʨʠʥʩʴʢʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʷʢʠʭ ʚʠʩʪʫʧʠʣʘ ʩʘʤʦʟʘʧʠʣʝʥʘ ʣʽʥʽʷ: L 155, ʚʦʥʠ 
ʨʦʟʢʨʠʣʠ ʩʚʽʡ ʧʦʪʝʥʮʽʘʣ ʟʘ ʨʘʭʫʥʦʢ ʚʠʩʦʢʦʾ ʢʦʤʙʽʥʘʮʽʡʥʦʾ ʟʜʘʪʥʦʩʪʽ ʣʽʥʽʡ, ʭʦʯʘ ʾʭ 
ʩʭʦʞʽʩʪʴ ʙʫʣʘ ʥʝ ʥʘʡʚʠʱʦʶ (ɾʝʤʦʡʜʘ ɺ.ʃ., ʂʨʘʩʥʦʚʩʴʢʠʡ ʉ.ɸ.,2015). 

ʉʪʚʦʨʝʥʦ ʢʦʣʝʢʮʽʶ ʭʦʣʦʜʦʩʪʽʡʢʠʭ ʣʽʥʽʡ, ʷʢʘ ʙʫʜʝ ʧʝʨʝʜʘʥʘ ʜʣʷ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʫ 
ʅʎɻʈʈ ʋʢʨʘʾʥʠ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʩʝʣʝʢʮʽʡʥʽ ʨʦʙʦʪʽ. 

ɸʥʘʣʽʟʫʶʯʠ ʩʪʘʥ ʩʝʣʝʢʮʽʡʥʦʾ ʨʦʙʦʪʠ ʚ ʇʽʚʥʽʯʥʦʤʫ ʃʽʩʦʩʪʝʧʫ, ʤʦʞʥʘ ʟʨʦʙʠʪʠ 
ʚʠʩʥʦʚʦʢ, ʱʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʩʝʣʝʢʮʽʡʥʦʾ ʨʦʙʦʪʠ ʱʦʜʦ ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ 
ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʠʭ ʨʘʥʥʴʦʩʪʠʛʣʠʭ ʛʽʙʨʠʜʽʚ ʟʘʣʝʞʠʪʴ ʚʽʜ ʥʘʷʚʥʦʩʪʽ ʨʘʥʥʴʦʩʪʠʛʣʦʛʦ, 
ʭʦʣʦʜʦʩʪʽʡʢʦʛʦ ʚʠʭʽʜʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟ ʚʝʣʠʢʦʶ ʛʝʥʝʪʠʯʥʦʶ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʶ ʪʘ 
ʢʦʤʧʣʝʢʩʦʤ ʮʽʥʥʠʭ ʙʽʦʣʦʛʽʯʥʠʭ ʪʘ ʛʦʩʧʦʜʘʨʩʴʢʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ. 
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ʇʐɽʅʀʎɯ ʆɿʀʄʆɰ  

 

ɯ. ʈ. ɿʘʙʦʣʦʪʥʘ, ʗ. ʉ. ʈʷʙʦʚʦʣ, ʃ. ʆ. ʈʷʙʦʚʦʣ 
ʋʤʘʥʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʩʘʜʽʚʥʠʮʪʚʘ 

 
ʅʘ ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ ʟʘʚʜʘʥʥʷʤ ʩʝʣʝʢʮʽʾ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʻ ʩʪʚʦʨʝʥʥʷ 

ʚʠʩʦʢʦʘʜʘʧʪʠʚʥʠʭ ʩʦʨʪʽʚ ʽʥʪʝʥʩʠʚʥʦʛʦ ʪʠʧʫ, ʷʢʽ ʤʘʶʪʴ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʛʝʥʝʪʠʯʥʦʛʦ 
ʟʘʭʠʩʪʫ ʚʨʦʞʘʶ ʚʽʜ ʙʽʦʪʠʯʥʠʭ ʽ ʘʙʽʦʪʠʯʥʠʭ ʬʘʢʪʦʨʽʚ ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʩʧʨʦʤʦʞʥʽ 
ʤʘʢʩʠʤʘʣʴʥʦ ʨʝʘʣʽʟʫʚʘʪʠ ʧʦʪʝʥʮʽʘʣ ʫʨʦʞʘʶ ʚ ʧʦʻʜʥʘʥʥʽ ʟ ʚʠʩʦʢʦʶ ʷʢʽʩʪʶ ʟʝʨʥʘ. 
ʉʝʨʝʜ ʩʦʨʪʽʚ ʦʟʠʤʦʾ ʧʰʝʥʠʮʽ, ʷʢʽ ʚʠʨʦʱʫʶʪʴʩʷ ʚ ʋʢʨʘʾʥʽ, ʣʠʰʝ ʦʢʨʝʤʽ ʤʘʶʪʴ 
ʛʝʥʝʪʠʯʥʫ ʟʜʘʪʥʽʩʪʴ ʟʘʙʝʟʧʝʯʠʪʠ, ʟʘ ʥʘʣʝʞʥʦʾ ʪʝʭʥʦʣʦʛʽʾ, ʦʪʨʠʤʘʥʥʷ ʚʠʩʦʢʠʭ ʫʨʦʞʘʾʚ 
(ʧʦʥʘʜ 100 ʮ/ʛʘ) [1]. 

ʋʩʧʽʭ ʫ ʚʠʨʽʰʝʥʥʽ ʮʠʭ ʧʠʪʘʥʴ ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ ʟʘʣʝʞʠʪʴ ʚʽʜ ʛʝʥʝʪʠʯʥʦʛʦ 
ʧʦʣʽʧʰʝʥʥʷ ʩʦʨʪʽʚ ʧʰʝʥʠʮʽ. ʆʜʥʠʤ ʽʟ ʰʣʷʭʽʚ ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʢʫʣʴʪʫʨʠ ʻ 
ʟʤʽʥʘ ʤʦʨʬʦʙʽʦʣʦʛʽʯʥʦʾ ʙʫʜʦʚʠ ʨʦʩʣʠʥ. ʋʜʦʩʢʦʥʘʣʝʥʥʷ ʩʪʨʫʢʪʫʨʠ ʢʦʣʦʩʫ, ʟʦʢʨʝʤʘ, 
ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʧʨʦʜʫʢʪʠʚʥʠʭ ʢʦʣʦʩʢʽʚ ʫ ʩʫʮʚʽʪʪʽ, ʜʦʟʚʦʣʠʪʴ ʧʽʜʚʠʱʠʪʠ 
ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʤʘʪʝʨʽʘʣʫ ʽ, ʚʽʜʧʦʚʽʜʥʦ, ʫʨʦʞʘʡʥʽʩʪʴ ʟ ʦʜʠʥʠʮʽ ʧʣʦʱʽ. 

ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ ʢʦʣʦʩʫ ʤʦʞʥʘ ʟʤʽʥʠʪʠ ʟʙʽʣʴʰʝʥʥʷʤ ʜʦʚʞʠʥʠ ʽ ʱʽʣʴʥʦʩʪʽ 
ʢʦʣʦʩʫ, ʬʦʨʤʫʚʘʥʥʷ ʜʦʜʘʪʢʦʚʠʭ ʢʦʣʦʩʢʽʚ ʟʘ ʨʘʭʫʥʦʢ ʛʽʣʣʷʩʪʦʩʪʽ ʩʪʨʠʞʥʷ ʩʫʮʚʽʪʪʷ 
ʪʦʱʦ [2]. 

ʈʦʟʤʽʨʠ ʢʦʣʦʩʘ ʡ ʦʟʥʘʢʠ ʡʦʛʦ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʟʥʘʭʦʜʷʪʴʩʷ ʧʽʜ ʛʝʥʝʪʠʯʥʠʤ 
ʢʦʥʪʨʦʣʝʤ ʙʘʛʘʪʴʦʭ ʛʝʥʽʚ ʫ ʨʽʟʥʠʭ ʛʨʫʧʘʭ ʟʯʝʧʣʝʥʥʷ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʜʦʚʞʠʥʘ 
ʢʦʣʦʩʫ ʢʦʥʪʨʦʣʶʻʪʴʩʷ 7ï10 ʭʨʦʤʦʩʦʤʘʤʠ ʨʽʟʥʠʭ ʛʝʥʦʤʽʚ, ʽʟ ʥʠʭ ʥʘʡʙʽʣʴʰʠʡ ʚʧʣʠʚ 
ʥʘ ʟʙʽʣʴʰʝʥʥʷ ʡʦʛʦ ʨʦʟʤʽʨʽʚ ʤʘʶʪʴ ʭʨʦʤʦʩʦʤʠ 1ɸ, 1 D, 6 D ʽ ʯʘʩʪʢʦʚʦ 5ɸ. ʅʘ 
ʢʽʣʴʢʽʩʪʴ ʢʦʣʦʩʢʽʚ ʽ ʟʝʨʝʥ ʫ ʢʦʣʦʩʽ ʤʘʶʪʴ ʚʧʣʠʚ ʬʘʢʪʠʯʥʦ ʚʩʽ ʭʨʦʤʦʩʦʤʠ, ʧʨʠʯʦʤʫ 
ʦʜʥʽ ʽʟ ʥʠʭ ʟʙʽʣʴʰʫʶʪʴ ʯʠʩʣʦ ʢʦʣʦʩʢʽʚ, ʘ ʽʥʰʽ ï ʟʤʝʥʰʫʶʪʴ [2, 3, 4]. ʋ ʩʠʩʪʝʤʽ 
ʛʝʥʦʪʠʧʫ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʜʽʾ ʽ ʚʟʘʻʤʦʜʽʾ ʮʠʭ ʛʝʥʽʚ ʟʫʤʦʚʣʶʶʪʴ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʪʠʧʽʚ 
ʫʩʧʘʜʢʦʚʫʚʘʥʥʷ ʦʟʥʘʢ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ, ʷʢʠʡ ʤʦʞʝ ʟʤʽʥʶʚʘʪʠʩʷ ʟʘ ʪʠʧʦʤ ʛʝʪʝʨʦʟʠʩʫ, 
ʜʦʤʽʥʫʚʘʥʥʷ (ʧʦʚʥʦʛʦ ʘʙʦ ʯʘʩʪʢʦʚʦʛʦ) ʙʽʣʴʰ ʢʨʫʧʥʦʢʦʣʦʩʦʛʦ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʙʘʪʴʢʘ, 
ʧʨʦʤʽʞʥʦʛʦ ʫʩʧʘʜʢʦʚʫʚʘʥʥʷ, ʜʦʤʽʥʫʚʘʥʥʷ ʤʝʥʰ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʙʘʪʴʢʘ ʽ ʜʝʧʨʝʩʽʾ [2, 
5].  

ʑʽʣʴʥʽʩʪʴ ʢʦʣʦʩʫ ʫʩʧʘʜʢʦʚʫʻʪʴʩʷ ʟʘ ʪʠʧʦʤ ʧʦʚʥʦʛʦ ʘʙʦ ʥʝ ʧʦʚʥʦʛʦ 
ʜʦʤ̔ʥʫʚʘʥʥʷ ʚʠʱʦʾ ʱʽʣʴʥʦʩʪʽ. ɺʽʜʤʽʥʥʦʩʪʽ ʟʘ ʪʠʧʦʤ ʢʦʣʦʩʘ ʚʠʟʥʘʯʘʶʪʴʩʷ ʦʜʥʠʤ, 
ʜʚʦʤʘ ʘʙʦ ʙʘʛʘʪʴʤʘ ʛʝʥʘʤʠ ʟʘʣʝʞʥʦ ʚʽʜ ʛʝʥʦʪʠʧʫ ʢʦʤʧʦʥʝʥʪʽʚ ʛʽʙʨʠʜʠʟʘʮʽʾ, ʘ 
ʚʽʜʤʽʥʥʦʩʪʽ ʟʘ ʱʽʣʴʥʽʩʪʶ ï ʜʽʻʶ ʛʝʥʽʚ ʟ ʥʝʟʥʘʯʥʠʤ ʬʝʥʦʪʠʧʦʚʠʭ ʝʬʝʢʪʦʤ [2, 6]. 
ʆʜʥʦʪʠʧʥʽ ʟʘ ʬʦʨʤʦʶ ʽ ʱʽʣʴʥʽʩʪʶ ʢʦʣʦʩʠ ʨʦʩʣʠʥ ʤʦʞʫʪʴ ʤʘʪʠ ʨʽʟʥʫ ʛʝʥʝʪʠʯʥʫ 
ʧʨʠʨʦʜʫ, ʷʢ ʜʦʤʽʥʘʥʪʥʫ ʪʘʢ ʽ ʨʝʮʝʩʠʚʥʫ.  

ɻʝʥʝʪʠʢʘ ʬʦʨʤʫʚʘʥʥʷ ʪʠʧʫ ʢʦʣʦʩʘ, ʟʦʢʨʝʤʘ, ʜʚʦʢʦʣʦʩʢʦʚʠʭ, ʛʽʣʣʷʩʪʠʭ ʬʦʨʤ, 
ʜʦʩʣʽʜʞʝʥʘ ʥʝʜʦʩʪʘʪʥʴʦ.  

ʄʝʪʦʶ ʥʘʰʦʾ ʨʦʙʦʪʠ ʙʫʣʦ ʚʠʜʽʣʝʥʥʷ ʟ ʛʽʙʨʠʜʥʦʾ ʧʦʧʫʣʷʮʽʾ ʨʦʩʣʠʥ ʧʰʝʥʠʮʽ 
ʦʟʠʤʦʾ ʬʦʨʤ ʟʽ ʟʤʽʥʝʥʦʶ ʩʪʨʫʢʪʫʨʦʶ ʩʫʮʚʽʪʪʷ, ʘ ʩʘʤʝ ʟʜʘʪʥʠʭ ʬʦʨʤʫʚʘʪʠ ʥʘ 
ʢʦʣʦʩʦʚʦʤʫ ʩʪʨʠʞʥʽ ʜʦʜʘʪʢʦʚʽ ʧʨʦʜʫʢʪʠʚʥʽ ʢʦʣʦʩʢʠ, ʪʘ ʘʥʘʣʽʟ ʫʩʧʘʜʢʫʚʘʥʥʷ ʷʢʽʩʥʦʾ 
ʦʟʥʘʢʠ ʫ ʧʦʢʦʣʽʥʥʷʭ. 

ʋ ʨʝʟʫʣʴʪʘʪʽ ʛʽʙʨʠʜʠʟʘʮʽʾ ʧʰʝʥʠʮʽ ʤô̫ ʢʦʾ ʦʟʠʤʦʾ (ʩʦʨʪʠ ʂʦʧʠʣʽʚʯʘʥʢʘ, 
ʌʘʚʦʨʠʪʢʘ, ʍʘʨʫʩ) ʪʘ ʧʰʝʥʠʮʽ ʩʧʝʣʴʪʠ ʙʫʣʦ ʦʪʨʠʤʘʥʦ ʥʠʟʢʫ ʛʽʙʨʠʜʥʠʭ ʧʦʧʫʣʷʮʽʡ. 
ʇʨʠ ʦʙʩʪʝʞʝʥʥʽ ʤʘʪʝʨʽʘʣʫ ʚʠʜʽʣʝʥʦ ʟʨʘʟʢʠ, ʷʢʽ ʤʘʣʠ ʟʤʽʥʝʥʫ ʬʦʨʤʫ ʩʫʮʚʽʪʪʷ. 
ʈʦʩʣʠʥʠ ʬʦʨʤʫʚʘʣʠ ʘʩʠʤʝʪʨʠʯʥʠʡ ʢʦʣʦʩ ʟ ʦʢʨʝʤʠʤʠ ʜʦʜʘʪʢʦʚʠʤʠ ʢʦʣʦʩʢʘʤʠ ʚ ʡʦʛʦ 
ʩʝʨʝʜʥʽʡ ʯʘʩʪʠʥʽ. ɻʘʣʫʞʝʥʥʷ ʢʦʣʦʩʫ ʚʽʜʙʫʚʘʣʦʩʷ ʟʘ ʨʘʭʫʥʦʢ ʬʦʨʤʫʚʘʥʥʷ ʧʦʜʚʽʡʥʠʭ 
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ʢʦʣʦʩʢʽʚ ʥʘ ʦʜʥʦʤʫ ʯʣʝʥʠʢʫ ʢʦʣʦʩʦʚʦʛʦ ʩʪʨʠʞʥʷ. ɺ ʦʢʨʝʤʠʭ ʚʠʧʘʜʢʘʭ ʩʧʦʩʪʝʨʽʛʘʣʠ 
ʬʦʨʤʫʚʘʥʥʷ ʽ ʪʨʴʦʭ ʢʦʣʦʩʢʽʚ, ʧʨʦʪʝ ʪʨʝʪʽʡ ʢʦʣʦʩʦʢ ʥʝ ʟʘʚô̫ ʟʫʚʘʚ ʥʘʩʽʥʥʷ. 
ʉʬʦʨʤʦʚʘʥʽ ʜʦʜʘʪʢʦʚʽ ʧʨʦʜʫʢʪʠʚʥʽ ʢʦʣʦʩʢʠ ʜʘʚʘʣʠ ʧʦ 2ï3 ʟʝʨʥʠʥʠ. ʋ ʮʽʣʦʤʫ ʚ 
ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʛʝʥʦʪʠʧʫ ʚʦʥʠ ʟʘʙʝʟʧʝʯʫʚʘʣʠ ʥʘ 3ï14% ʚʠʱʠʡ ʚʠʭʽʜ ʟʝʨʥʘ ʟ ʢʦʣʦʩʫ. 

ɿʘ ʦʩʥʦʚʥʠʤʠ ʛʦʩʧʦʜʘʨʩʴʢʦ ʮʽʥʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ (ʢʽʣʴʢʽʩʪʴ ʟʝʨʝʥ ʫ ʢʦʣʦʩʽ, 
ʤʘʩʘ ʢʦʣʦʩʘ ʽ ʟʝʨʥʘ ʟ ʢʦʣʦʩʘ, ʤʘʩʘ 1000 ʥʘʩʽʥʠʥ) ʚʠʜʽʣʝʥʽ ʤʘʪʝʨʽʘʣʠ ʽʩʪʦʪʥʦ 
ʧʝʨʝʚʠʱʫʚʘʣʠ ʚʠʭʽʜʥʽ ʙʘʪʴʢʽʚʩʴʢʽ ʬʦʨʤʠ.  

ʆʪʞʝ, ʫ ʨʝʟʫʣʴʪʘʪʽ ʜʦʩʣʽʜʞʝʥʴ ʚʠʜʽʣʝʥʦ ʪʘ ʘʧʨʦʙʦʚʘʥʦ ʟʨʘʟʢʠ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʟ 
ʧʦʜʚʽʡʥʠʤ ʬʦʨʤʫʚʘʥʥʷʤ ʢʦʣʦʩʢʽʚ (ʜʚʦʢʦʣʦʩʢʦʚʽʩʪʴ) ʥʘ ʩʪʨʠʞʝʥʽ ʢʦʣʦʩʘ. ɼʘʥʠʡ 
ʤʘʪʝʨʽʘʣ ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚ ʩʝʣʝʢʮʽʡʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʚ ʷʢʦʩʪʽ ʜʦʥʦʨʘ 
ʙʘʛʘʪʦʢʦʣʦʩʢʦʚʦʩʪʽ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʢʫʣʴʪʫʨʠ.  

 
ʃʽʪʝʨʘʪʫʨʘ 
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ʝʢʦʥʦʤʽʯʥʠʤ, ʝʢʦʣʦʛʽʯʥʠʤ, ʜʦʮʽʣʴʥʠʤ ʪʘ ʥʝʦʙʭʽʜʥʠʤ ʟʘʩʦʙʦʤ ʟʘʭʠʩʪʫ ʚʽʜ ʰʢʽʜʣʠʚʠʭ 
ʦʨʛʘʥʽʟʤʽʚ ʧʰʝʥʠʮʽ. ʋʩʧʽʰʥʠʡ ʨʦʟʚʠʪʦʢ ʩʝʣʝʢʮʽʡʥʦʾ ʨʦʙʦʪʠ ʫ ʮʴʦʤʫ ʥʘʧʨʷʤʢʫ 
ʥʝʤʦʞʣʠʚʠʡ ʙʝʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʝʥʦʬʦʥʜʫ ʩʪʽʡʢʠʭ ʬʦʨʤ. ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ ʥʘ ʬʦʥʽ 
ʧʦʜʦʨʦʞʯʘʥʥʷ ʬʫʥʛʽʮʠʜʥʠʭ ʧʨʝʧʘʨʘʪʽʚ, ʟ ʦʜʥʦʛʦ ʙʦʢʫ, ʽ ʝʢʦʣʦʛʽʯʥʦʾ ʢʨʠʟʠ ʙʽʦʩʬʝʨʠ, 
ʟ ʽʥʰʦʛʦ ʙʦʢʫ, ʦʩʦʙʣʠʚʦʛʦ ʟʥʘʯʝʥʥʷ ʥʘʙʫʚʘʻ ʧʦʰʫʢ ʥʦʚʠʭ ʝʬʝʢʪʠʚʥʠʭ ʜʞʝʨʝʣ 
ʩʪʽʡʢʦʩʪʽ ʜʦ ʭʚʦʨʦʙ [1, 2]. 

ɸʥʘʣʽʟ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ ʽ ʧʫʙʣʽʢʘʮʽʡ. ʉʪʚʦʨʝʥʥʷ ʩʦʨʪʽʚ, ʱʦ ʧʦʻʜʥʫʶʪʴ 
ʚʠʩʦʢʠʡ ʧʦʪʝʥʮʽʘʣ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ, ʷʢʦʩʪʽ ʟʝʨʥʘ ʟ ʛʝʥʝʪʠʯʥʠʤ ʡʦʛʦ ʟʘʭʠʩʪʦʤ ʚʽʜ 
ʭʚʦʨʦʙ ï ʦʜʥʝ ʟ ʮʝʥʪʨʘʣʴʥʠʭ ʧʠʪʘʥʴ ʚ ʩʝʣʝʢʮʽʾ. ʇʦʪʝʥʮʽʡʥʽ ʚʪʨʘʪʠ ʟʝʨʥʘ ʧʰʝʥʠʮʽ 
ʦʟʠʤʦʾ ʚʽʜ ʢʦʤʧʣʝʢʩʫ ʰʢʽʜʣʠʚʠʭ ʦʨʛʘʥʽʟʤʽʚ ʤʦʞʫʪʴ ʩʷʛʘʪʠ 20 ï 30% ʽ ʙʽʣʴʰʝ [3]. 
ɻʨʠʙʥʽ ʬʽʪʦʧʘʪʦʛʝʥʠ, ʷʢʽ ʻ ʟʙʫʜʥʠʢʘʤʠ ʥʝʙʝʟʧʝʯʥʠʭ ʭʚʦʨʦʙ ʧʰʝʥʠʮʽ ʽ ʤʘʶʪʴ 
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ʟʜʘʪʥʽʩʪʴ ʧʝʨʝʥʦʩʠʪʠʩʴ ʥʘ ʚʝʣʠʢʽ ʚʽʜʩʪʘʥʽ ʟ ʧʦʚʽʪʨʷʥʠʤʠ ʧʦʪʦʢʘʤʠ, ʻ ʧʨʠʯʠʥʦʶ 
ʱʦʨʽʯʥʠʭ ʚʪʨʘʪ ʚʨʦʞʘʶ ʙʣʠʟʴʢʦ 14% [4]. 

ʋ ʟʦʥʽ ʃʽʩʦʩʪʝʧʫ ʋʢʨʘʾʥʠ ʥʘʡʙʽʣʴʰ ʨʦʟʧʦʚʩʶʜʞʝʥʠʤʠ ʽ ʰʢʽʜʣʠʚʠʤʠ 
ʣʠʩʪʢʦʚʠʤʠ ʭʚʦʨʦʙʘʤʠ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʻ ʩʝʧʪʦʨʽʦʟʥʘ ʧʣʷʤʠʩʪʽʩʪʴ, ʙʦʨʦʰʥʠʩʪʘ ʨʦʩʘ 
ʪʘ ʙʫʨʘ ʽʨʞʘ. ʎʽ ʭʚʦʨʦʙʠ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʥʘ ʧʦʩʽʚʘʭ ʢʫʣʴʪʫʨʠ ʱʦʨʽʯʥʦ, ʘ ʟʘ 
ʩʧʨʠʷʪʣʠʚʠʭ ʜʣʷ ʾʭ ʨʦʟʚʠʪʢʫ ʧʦʛʦʜʥʠʭ ʫʤʦʚ ʤʦʞʫʪʴ ʧʨʠʟʚʝʩʪʠ ʜʦ ʟʥʘʯʥʠʭ ʚʪʨʘʪ 
ʚʨʦʞʘʶ ʟʝʨʥʘ ʽ ʧʦʛʽʨʰʝʥʥʷ ʡʦʛʦ ʷʢʦʩʪʽ [5]. ɺʦʥʠ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʟʤʝʥʰʝʥʥʷ 
ʘʩʠʤʽʣʷʮʽʡʥʦʾ ʧʦʚʝʨʭʥʽ, ʚʽʜʩʪʘʚʘʥʥʷ ʚ ʨʦʩʪʽ ʽ ʧʝʨʝʜʯʘʩʥʦʤʫ ʚô̫ ʥʝʥʥʽ ʣʠʩʪʷ ʽ ʚʩʽʻʾ 
ʨʦʩʣʠʥʠ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ ʟʤʝʥʰʫʻʪʴʩʷ ʫʨʦʞʘʡ ʟʝʨʥʘ ʽ ʧʦʛʽʨʰʫʶʪʴʩʷ ʡʦʛʦ ʧʦʩʽʚʥʽ ʪʘ 
ʪʝʭʥʦʣʦʛʽʯʥʽ ʷʢʦʩʪʽ [6, 7]. 

ʋ ʜʫʞʝ ʫʨʘʞʝʥʠʭ ʙʦʨʦʰʥʠʩʪʦʶ ʨʦʩʦʶ ʨʦʩʣʠʥ ʫʥʘʩʣʽʜʦʢ ʚʪʨʘʪʠ ʚʦʜʠ ʽ 
ʧʽʜʚʠʱʝʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʜʠʭʘʥʥʷ ʧʨʠʛʥʽʯʫʻʪʴʩʷ ʨʦʟʚʠʪʦʢ ʢʦʨʝʥʝʚʦʾ ʩʠʩʪʝʤʠ, 
ʦʩʣʘʙʣʶʻʪʴʩʷ ʩʢʣʝʨʝʥʭʽʤʘ ʩʪʝʙʣʘ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʠʣʷʛʘʥʥʷ ʨʦʩʣʠʥ. ɿʘ ʩʠʣʴʥʦʛʦ 
ʨʦʟʚʠʪʢʫ ʭʚʦʨʦʙʠ ʟʤʝʥʰʫʻʪʴʩʷ ʢʫʱʠʩʪʽʩʪʴ, ʧʝʨʝʜʯʘʩʥʦ ʟʘʩʠʭʘʻ ʣʠʩʪʷ ʽ ʧʽʜʛʦʥʠ, 
ʟʘʪʨʠʤʫʻʪʴʩʷ ʢʦʣʦʩʽʥʥʷ, ʚʠʥʠʢʘʻ ʧʫʩʪʦʢʦʣʦʩʽʩʪʴ ʽ ʧʣʶʩʢʣʽʩʪʴ ʟʝʨʥʘ [8]. ʅʝʜʦʙʽʨ 
ʫʨʦʞʘʶ ʚʽʜ ʫʨʘʞʝʥʥʷ ʙʦʨʦʰʥʠʩʪʦʶ ʨʦʩʦʶ ʩʷʛʘʻ 10 ï 15%, ʘ ʽʥʢʦʣʠ ï 30 ï 35% [9]. 

ʆʜʥʠʤ ʽʟ ʦʩʥʦʚʥʠʭ ʧʘʪʦʛʝʥʽʚ, ʱʦ ʟʥʘʯʥʦ ʟʤʝʥʰʫʶʪʴ ʫʨʦʞʘʡ ʧʰʝʥʠʮʽ, ʻ ʛʨʠʙʠ 
ʨʦʜʫ Puccinia, ʜʦ ʷʢʠʭ ʚʽʜʥʦʩʠʪʴʩʷ ʙʫʨʘ ʽʨʞʘ (Puccinia triticina). ʅʝʜʦʙʽʨ ʚʨʦʞʘʶ 
ʚʥʘʩʣʽʜʦʢ ʩʠʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫ ʭʚʦʨʦʙʠ ʤʦʞʝ ʩʷʛʘʪʠ 15 ï 20%, ʘ ʩʝʨʝʜʥʻ ʟʥʠʞʝʥʥʷ 
ʫʨʦʞʘʡʥʦʩʪʽ ï 1,0 ï 1,4 ʪ/ʛʘ [10]. 

ʐʢʽʜʣʠʚʽʩʪʴ ʙʫʨʦʾ ʽʨʞʽ ʧʦʣʷʛʘʻ ʫ ʪʦʤʫ, ʱʦ ʟʤʝʥʰʫʻʪʴʩʷ ʘʩʠʤʽʣʷʮʽʡʥʘ ʧʦʚʝʨʭʥʷ 
ʽ ʧʽʜʚʠʱʫʻʪʴʩʷ ʪʨʘʥʩʧʽʨʘʮʽʷ ʨʦʩʣʠʥ. ɺʥʘʩʣʽʜʦʢ ʮʴʦʛʦ ʧʦʨʫʰʫʻʪʴʩʷ ʚʦʜʥʠʡ ʙʘʣʘʥʩ, 
ʱʦ ʻ ʧʨʠʯʠʥʦʶ ʧʝʨʝʜʯʘʩʥʦʛʦ ʚʽʜʤʠʨʘʥʥʷ ʣʠʩʪʢʽʚ. ʋʨʘʞʫʶʯʠ ʚʝʛʝʪʘʪʠʚʥʽ ʦʨʛʘʥʠ, 
ʽʨʞʘ ʚʧʣʠʚʘʻ ʥʘ ʥʘʣʠʚ ʟʝʨʥʘ, ʚʦʥʦ ʩʪʘʻ ʱʫʧʣʠʤ, ʥʝʚʠʧʦʚʥʝʥʠʤ. ʇʨʠ ʮʴʦʤʫ 
ʧʦʛʽʨʰʫʶʪʴʩʷ ʷʢʽʩʥʽ ʧʦʢʘʟʥʠʢʠ: ʟʤʝʥʰʫʻʪʴʩʷ ʥʘʪʫʨʘ ʟʝʨʥʘ, ʩʢʣʦʚʠʜʥʽʩʪʴ, ʚʤʽʩʪ ʩʠʨʦʾ 
ʢʣʝʡʢʦʚʠʥʠ, ʩʠʣʘ ʙʦʨʦʰʥʘ [11]. 

ʅʘʡʙʽʣʴʰ ʨʦʟʧʦʚʩʶʜʞʝʥʠʤ ʽ ʰʢʦʜʦʯʠʥʥʠʤ ʟʙʫʜʥʠʢʦʤ ʧʣʷʤʠʩʪʦʩʪʝʡ ʧʰʝʥʠʮʽ ʻ 
ʩʝʧʪʦʨʽʦʟ ʣʠʩʪʷ (Septoria tritici). ɿʘ ʩʠʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫ ʭʚʦʨʦʙʠ ʣʠʩʪʢʠ ʧʝʨʝʜʯʘʩʥʦ 
ʟʘʩʠʭʘʶʪʴ, ʩʪʝʙʣʘ ʟʤʦʨʱʫʶʪʴʩʷ, ʧʝʨʝʛʠʥʘʶʪʴʩʷ, ʢʦʣʦʩ ʩʪʘʻ ʩʪʨʦʢʘʪʠʤ, ʯʘʩʪʦ 
ʥʝʜʦʨʦʟʚʠʥʝʥʠʤ ʘʙʦ ʙʝʟʧʣʽʜʥʠʤ [12]. ʋ ʣʠʩʪʢʘʭ ʧʰʝʥʠʮʽ ʟʤʝʥʰʫʻʪʴʩʷ ʘʩʠʤʽʣʷʮʽʡʥʘ 
ʧʦʚʝʨʭʥʷ, ʟʥʠʞʫʻʪʴʩʷ ʚʤʽʩʪ ʭʣʦʨʦʬʽʣʫ ʽ ʘʩʢʦʨʙʽʥʦʚʦʾ ʢʠʩʣʦʪʠ, ʽʥʪʝʥʩʠʚʥʽʩʪʴ 
ʬʦʪʦʩʠʥʪʝʟʫ, ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʜʠʭʘʥʥʷ. ɿʘ ʩʧʨʠʷʪʣʠʚʠʭ ʫʤʦʚ ʫʨʘʞʝʥʥʷ ʨʦʩʣʠʥ ʩʷʛʘʻ 
80ï90%, ʱʦ ʦʙʫʤʦʚʣʶʻ ʚʪʨʘʪʠ ʚʨʦʞʘʶ ʜʦ 30%. ʋ ʨʦʢʠ ʝʧʽʬʽʪʦʪʽʡ ʚ ʋʢʨʘʾʥʽ ʚʨʦʞʘʡ 
ʟʥʠʞʫʻʪʴʩʷ ʜʦ 15% [13].  

ɿʥʘʯʥʠʡ ʥʝʜʦʙʽʨ ʫʨʦʞʘʶ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʧʦʚô̫ ʟʘʥʠʡ ʽʟ ʪʠʤ, ʱʦ ʾʾ ʩʦʨʪʠ 
ʟʜʝʙʽʣʴʰʦʛʦ ʩʧʨʠʡʥʷʪʣʠʚʽ ʜʦ ʭʚʦʨʦʙ. ʊʦʤʫ ʚʧʨʦʚʘʜʞʝʥʥʷ ʫ ʚʠʨʦʙʥʠʮʪʚʦ ʩʪʽʡʢʠʭ 
ʩʦʨʪʽʚ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʻ ʚʘʞʣʠʚʦʶ ʩʢʣʘʜʦʚʦʶ ʯʘʩʪʠʥʦʶ ʽʥʪʝʛʨʦʚʘʥʦʾ ʩʠʩʪʝʤʠ 
ʟʘʭʠʩʪʫ. 

ɺʧʨʦʚʘʜʞʝʥʥʷ ʫ ʚʠʨʦʙʥʠʮʪʚʦ ʩʪʽʡʢʠʭ ʩʦʨʪʽʚ ʟʤʝʥʰʫʻ ʩʦʙʽʚʘʨʪʽʩʪʴ ʧʨʦʜʫʢʮʽʾ, 
ʦʩʢʽʣʴʢʠ ʚʦʥʠ ʥʝ ʧʦʪʨʝʙʫʶʪʴ ʦʙʨʦʙʢʠ ʧʝʩʪʠʮʠʜʘʤʠ. ɼʦ ʪʦʛʦ ʞ ʮʝ ʻ ʝʣʝʤʝʥʪʦʤ 
ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʭ ʟʘʭʦʜʽʚ ʚ ʩʽʣʴʩʴʢʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ. ʈʦʙʦʪʘ ʧʦ ʩʪʚʦʨʝʥʥʶ ʩʪʽʡʢʠʭ 
ʩʦʨʪʽʚ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ ï ʙʝʟʧʝʨʝʨʚʥʠʡ ʧʨʦʮʝʩ, ʦʩʢʽʣʴʢʠ ʘʜʘʧʪʠʚʥʽ 
ʤʦʞʣʠʚʦʩʪʽ ʧʘʪʦʛʝʥʽʚ ʤʘʡʞʝ ʙʝʟʤʝʞʥʽ [14]. 

ʈʝʟʫʣʴʪʘʪʠʚʥʽʩʪʴ ʩʝʣʝʢʮʽʾ ʥʘ ʧʽʜʚʠʱʝʥʥʷ ʩʪʽʡʢʦʩʪʽ ʧʨʦʪʠ ʧʘʪʦʛʝʥʽʚ ʟʘʣʝʞʠʪʴ ʚʽʜ 
ʥʘʷʚʥʦʩʪʽ ʚʩʝʙʽʯʥʦ ʚʠʚʯʝʥʦʛʦ ʚʠʭʽʜʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʪʘ ʥʘʫʢʦʚʦ ʦʙˇʨʫʥʪʦʚʘʥʦʛʦ ʡʦʛʦ 
ʚʠʢʦʨʠʩʪʘʥʥʷ. ʆʩʥʦʚʥʠʤʠ ʩʢʣʘʜʦʚʠʤʠ ʤʝʪʦʜʦʣʦʛʽʾ ʩʪʚʦʨʝʥʥʷ ʪʘʢʦʛʦ ʤʘʪʝʨʽʘʣʫ ʻ 
ʨʝʛʫʣʷʨʥʠʡ ʤʦʥʽʪʦʨʠʥʛ ʧʘʪʦʛʝʥʥʦʛʦ ʩʢʣʘʜʫ, ʦʙô̒ ʢʪʠʚʥʽʩʪʴ ʦʮʽʥʢʠ ʽʤʫʥʦʣʦʛʽʯʥʠʭ 
ʚʣʘʩʪʠʚʦʩʪʝʡ ʩʦʨʪʽʚ ʽ ʛʽʙʨʠʜʽʚ, ʚʩʪʘʥʦʚʣʝʥʥʷ ʚʟʘʻʤʦʚʽʜʥʦʩʠʥ ʤʽʞ ʨʦʩʣʠʥʦʶ ʽ 
ʧʘʪʦʛʝʥʦʤ, ʚʠʷʚʣʝʥʥʷ ʽ ʚʽʜʙʽʨ ʚʠʩʦʢʦʝʬʝʢʪʠʚʥʠʭ, ʘʜʘʧʪʦʚʘʥʠʭ ʜʦ ʟʦʥʘʣʴʥʠʭ ʫʤʦʚ 
ʜʞʝʨʝʣ ʪʘ ʜʦʥʦʨʽʚ [15]. 
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ʆʩʥʦʚʥʦʶ ʧʨʦʙʣʝʤʦʶ ʩʫʯʘʩʥʦʾ ʩʝʣʝʢʮʽʾ ʥʘ ʩʪʽʡʢʽʩʪʴ ʜʦ ʬʽʪʦʧʘʪʦʛʝʥʽʚ ʻ 
ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʝʣʝʢʮʽʡʥʦʛʦ ʧʨʦʮʝʩʫ ʜʞʝʨʝʣʘʤʠ ʽ ʜʦʥʦʨʘʤʠ ʟ ʛʨʫʧʦʚʦʶ ʪʘ 
ʢʦʤʧʣʝʢʩʥʦʶ ʩʪʽʡʢʽʩʪʶ ʜʦ ʭʚʦʨʦʙ. ʏʘʩʪʦ ʚʦʥʠ ʤʘʶʪʴ ʥʠʟʴʢʫ ʩʝʣʝʢʮʽʡʥʫ ʮʽʥʥʽʩʪʴ, ʱʦ 
ʦʙʤʝʞʫʻ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʷʢ ʚʠʭʽʜʥʦʛʦ ʤʘʪʝʨʽʘʣʫ [16]. 

ʄʝʪʦʜʠʯʥʽ ʘʩʧʝʢʪʠ ʩʝʣʝʢʮʽʾ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʥʘ ʛʨʫʧʦʚʫ ʩʪʽʡʢʽʩʪʴ ʧʨʦʪʠ ʭʚʦʨʦʙ 
ʜʦʩʠʪʴ ʩʢʣʘʜʥʽ ʽ ʜʦ ʮʴʦʛʦ ʯʘʩʫ ʨʦʟʨʦʙʣʝʥʽ ʤʘʣʦ [17], ʪʦʤʫ ʫ ʩʝʣʝʢʮʽʦʥʝʨʽʚ ʚʠʥʠʢʘʻ 
ʥʝʤʘʣʦ ʪʨʫʜʥʦʱʽʚ, ʷʢʽ ʚʠʢʣʠʢʘʥʽ, ʧʝʨʰ ʟʘ ʚʩʝ, ʚʽʜʩʫʪʥʽʩʪʶ ʰʠʨʦʢʦʛʦ ʩʦʨʪʠʤʝʥʪʫ 
ʜʦʥʦʨʽʚ ʽʤʫʥʽʪʝʪʫ ʜʦ ʛʨʠʙʢʦʚʠʭ ʭʚʦʨʦʙ. ʂʨʽʤ ʪʦʛʦ, ʚʠʩʦʢʘ ʤʽʥʣʠʚʽʩʪʴ ʧʘʪʦʛʝʥʽʚ 
ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʰʚʠʜʢʦʾ ʚʪʨʘʪʠ ʩʪʽʡʢʦʩʪʽ ʫ ʥʦʚʦʩʪʚʦʨʝʥʠʭ ʩʦʨʪʽʚ [18, 19]. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʴ. ʄʘʪʝʨʽʘʣʦʤ ʜʣʷ ʥʘʰʠʭ ʜʦʩʣʽʜʞʝʥʴ 
ʩʣʫʛʫʚʘʣʠ ʢʦʣʝʢʮʽʾ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ. ɼʣʷ ʚʠʷʚʣʝʥʥʷ ʥʦʚʠʭ ʜʞʝʨʝʣ ʛʦʩʧʦʜʘʨʩʴʢʦ-
ʮʽʥʥʠʭ ʦʟʥʘʢ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʜʞʝʨʝʣ ʽʤʫʥʽʪʝʪʫ ʜʦ ʟʙʫʜʥʠʢʽʚ ʙʦʨʦʰʥʠʩʪʦʾ ʨʦʩʠ, ʙʫʨʦʾ 
ʽʨʞʽ ʪʘ ʩʝʧʪʦʨʽʦʟʫ ʣʠʩʪʷ, ʧʨʦʪʷʛʦʤ ʪʨʴʦʭ ʨʦʢʽʚ (2013ï2015 ʨʨ.) ʚ ʄʠʨʦʥʽʚʩʴʢʦʤʫ 
ʽʥʩʪʠʪʫʪʽ ʧʰʝʥʠʮʽ ʽʤʝʥʽ ɺ.ʄ. ʈʝʤʝʩʣʘ (ʄʠʨʦʥʽʚʩʴʢʠʡ ʨ-ʥ, ʂʠʾʚʩʴʢʘ ʦʙʣ.) ʥʘ ʰʪʫʯʥʠʭ 
ʽʥʬʝʢʮʽʡʥʠʭ ʬʦʥʘʭ ʧʨʦʚʦʜʠʣʦʩʷ ʚʠʚʯʝʥʥʷ 352 ʟʨʘʟʢʽʚ ʪʘ 112 ʩʦʨʪʽʚ ʧʰʝʥʠʮʽ ʤô̫ ʢʦʾ 
ʦʟʠʤʦʾ. ɼʦ ʧʝʨʝʣʽʢʫ ʚʠʚʯʝʥʠʭ ʟʨʘʟʢʽʚ ʫʚʽʡʰʣʠ ʩʦʨʪʦʟʨʘʟʢʠ, ʱʦ ʧʦʭʦʜʷʪʴ ʟ ʨʽʟʥʠʭ 
ʢʨʘʾʥ ʩʚʽʪʫ: ʋʢʨʘʾʥʠ, ʢʨʘʾʥ ʉʅɼ, ʢʨʘʾʥ ʎʝʥʪʨʘʣʴʥʦʾ ʽ ɿʘʭʽʜʥʦʾ ɭʚʨʦʧʠ, ʊʫʨʝʯʯʠʥʠ, 
ʉʐɸ, ʂʘʥʘʜʠ, ʗʧʦʥʽʾ. 

ʆʙʛʦʚʦʨʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʴ. ɿʘ ʨʦʢʠ ʜʦʩʣʽʜʞʝʥʴ ʩʪʽʡʢʽʩʪʴ ʧʨʦʪʠ 
ʙʦʨʦʰʥʠʩʪʦʾ ʨʦʩʠ ʥʘ ʧʨʦʚʦʢʘʮʽʡʥʦʤʫ ʬʦʥʽ Erisiphe graminis ʧʨʦʷʚʠʣʠ 97 
ʩʦʨʪʦʟʨʘʟʢʽʚ: Bauden, Longbou, NSA 95ï0373, Bounty, Mega, Hambean, Galahad, 
Century, Tarso, Fakon, Alba, Lubilatka, Beres, Matyo, R 5.1, VR 89 B 224, VR 90 B 158, 
Cappelle Despres, GT 44653, Gruia ʪʘ ʽʥ. 

ʅʘ ʰʪʫʯʥʦʤʫ ʽʥʬʝʢʮʽʡʥʦʤʫ ʬʦʥʽ Puccinia recondita ʢʨʘʱʠʤʠ ʟʘ ʩʪʽʡʢʽʩʪʶ 
ʧʨʦʪʠ ʙʫʨʦʾ ʽʨʞʽ ʚʠʷʚʠʣʠʩʷ ʩʦʨʪʦʟʨʘʟʢʠ Beres, CO 7250ï50, Lindon, Mc Nair 2203, 
Century, TAM-200, HBE 0780 B, TX 92 V 4511, HBE 0425ï156, Rochy, Lurda 81, MV-
17, Matyo, VR 89 ɺʦ 22, CO 7250ï45, CO 7250ï61, Flex, Arthur 71, HBE 384 ʪʘ ʽʥ. 
ɿʘʛʘʣʦʤ ʚʠʜʽʣʝʥʦ 46 ʟʨʘʟʢʽʚ ʟ ʚʠʩʦʢʦʶ ʩʪʽʡʢʽʩʪʶ ʧʨʦʪʠ ʜʘʥʦʾ ʭʚʦʨʦʙʠ. 

ʅʘ ʰʪʫʯʥʦʤʫ ʽʥʬʝʢʮʽʡʥʦʤʫ ʬʦʥʽ Septoria tritici ʟʘ ʪʨʠ ʨʦʢʠ ʜʦʩʣʽʜʞʝʥʴ ʩʝʨʝʜʥʶ 
ʩʪʽʡʢʽʩʪʴ ʧʨʦʪʠ ʩʝʧʪʦʨʽʦʟʫ ʣʠʩʪʷ ʧʨʦʷʚʠʣʠ 20 ʩʦʨʪʦʟʨʘʟʢʽʚ. ɺʝʣʠʢʠʡ ʽʥʪʝʨʝʩ ʷʢ 
ʜʞʝʨʝʣʘ ʩʪʽʡʢʦʩʪʽ ʧʨʦʪʠ ʭʚʦʨʦʙʠ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʩʦʨʪʠ ɯʣʽʘʩ, ɹʦʛʝʤʽʷ, ZNETYSU, 
PEGASOS, ATRIUM, ʇʨʠʤô̒ ʨʘ, Dromos, Clarity, RHEIA, V-16-ɹ-8ï2, AMADEUS, 
Cartago, ʐʘʨʘ. 

ʉʝʨʝʜ ʩʦʨʪʽʚ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʦʨʪʦʚʠʧʨʦʙʫʚʘʥʥʷ ʥʘ ʽʥʬʝʢʮʽʡʥʠʭ ʬʦʥʘʭ ʩʪʽʡʢʽʩʪʴ 
ʧʨʦʪʠ ʙʦʨʦʰʥʠʩʪʦʾ ʨʦʩʠ ʚʦʣʦʜʽʣʠ ɺʦʣʦʰʢʦʚʘ, ʆʙʝʨʽʛ ʄʠʨʦʥʽʚʩʴʢʠʡ, ʉʚʽʪʘʥʦʢ 
ʄʠʨʦʥʽʚʩʴʢʠʡ, ʄʠʨʦʥʽʚʩʴʢʘ ʖʚʽʣʝʡʥʘ ʪʘ ʽʥ. ʇʨʦʪʠ ʙʫʨʦʾ ʽʨʞʽ ʚʠʩʦʢʫ ʩʪʽʡʢʽʩʪʴ 
ʧʨʦʷʚʠʣʠ ʩʦʨʪʠ ɿʦʣʦʪʦʢʦʣʦʩʘ, ʂʦʣʦʩ ʄʠʨʦʥʽʚʱʠʥʠ, ʉʚʽʪʘʥʦʢ ʄʠʨʦʥʽʚʩʴʢʠʡ ʪʘ ʽʥ. 
ʉʝʨʝʜʥʶ ʩʪʽʡʢʽʩʪʴ ʧʨʦʪʠ ʩʝʧʪʦʨʽʦʟʫ ʣʠʩʪʷ ʤʘʣʠ ʩʦʨʪʠ ʅʘʪʘʣʢʘ, ʄʠʨʦʥʽʚʩʴʢʘ 25, 
ʄʠʨʦʥʽʚʩʴʢʘ ʖʚʽʣʝʡʥʘ ʪʘ ʽʥ. 

ɺʠʩʥʦʚʢʠ. 1) ʋ ʟʦʥʽ ʃʽʩʦʩʪʝʧʫ ʋʢʨʘʾʥʠ ʥʘʡʙʽʣʴʰ ʨʦʟʧʦʚʩʶʜʞʝʥʠʤʠ ʽ 
ʰʢʽʜʣʠʚʠʤʠ ʣʠʩʪʢʦʚʠʤʠ ʭʚʦʨʦʙʘʤʠ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʻ ʩʝʧʪʦʨʽʦʟʥʘ ʧʣʷʤʠʩʪʽʩʪʴ, 
ʙʦʨʦʰʥʠʩʪʘ ʨʦʩʘ ʪʘ ʙʫʨʘ ʽʨʞʘ. ʎʽ ʭʚʦʨʦʙʠ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʥʘ ʧʦʩʽʚʘʭ ʢʫʣʴʪʫʨʠ 
ʱʦʨʽʯʥʦ, ʘ ʟʘ ʩʧʨʠʷʪʣʠʚʠʭ ʜʣʷ ʾʭ ʨʦʟʚʠʪʢʫ ʧʦʛʦʜʥʠʭ ʫʤʦʚ ʤʦʞʫʪʴ ʧʨʠʟʚʝʩʪʠ ʜʦ 
ʟʥʘʯʥʠʭ ʚʪʨʘʪ ʚʨʦʞʘʶ ʟʝʨʥʘ ʽ ʧʦʛʽʨʰʝʥʥʷ ʡʦʛʦ ʷʢʦʩʪʽ. 2) ʇʨʦʪʠ ʙʦʨʦʰʥʠʩʪʦʾ ʨʦʩʠ 
ʩʪʽʡʢʽ ʩʦʨʪʦʟʨʘʟʢʠ: Bauden, Longbou, NSA 95ï0373, Bounty, Mega, Hambean, Galahad, 
Century, Tarso, Fakon, Alba, Lubilatka, Beres, Matyo, R 5.1, VR 89 B 224, VR 90 B 158, 
Cappelle Despres, GT 44653, Gruia ʪʘ ʽʥ. 3) ʂʨʘʱʠʤʠ ʟʘ ʩʪʽʡʢʽʩʪʶ ʧʨʦʪʠ ʙʫʨʦʾ ʽʨʞʽ 
ʚʠʷʚʠʣʠʩʷ ʩʦʨʪʦʟʨʘʟʢʠ Beres, CO 7250ï50, Lindon, Mc Nair 2203, Century, TAM-200, 
HBE 0425ï156, Rochy, Lurda 81, MV-17, Matyo, VR 89 ɺʦ 22, Flex, Arthur 71, HBE 
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384 ʪʘ ʽʥ. 4) ʉʝʨʝʜʥʶ ʩʪʽʡʢʽʩʪʴ ʧʨʦʪʠ ʩʝʧʪʦʨʽʦʟʫ ʣʠʩʪʷ ʧʨʦʷʚʠʣʠ ʩʦʨʪʦʟʨʘʟʢʠ: ɯʣʽʘʩ, 
ɹʦʛʝʤʽʷ, ZNETYSU, PEGASOS, ATRIUM, ʇʨʠʤô̒ ʨʘ, Dromos, Clarity, RHEIA, V-16-
ɹ-8ï2, AMADEUS, Cartago, ʐʘʨʘ. 5) ʉʝʨʝʜ ʩʦʨʪʽʚ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʦʨʪʦʚʠʧʨʦʙʫʚʘʥʥʷ 
ʩʪʽʡʢʽʩʪʶ ʧʨʦʪʠ ʭʚʦʨʦʙ ʚʦʣʦʜʽʣʠ ɺʦʣʦʰʢʦʚʘ, ʆʙʝʨʽʛ ʄʠʨʦʥʽʚʩʴʢʠʡ, ʉʚʽʪʘʥʦʢ 
ʄʠʨʦʥʽʚʩʴʢʠʡ, ɿʦʣʦʪʦʢʦʣʦʩʘ, ʂʦʣʦʩ ʄʠʨʦʥʽʚʱʠʥʠ, ʅʘʪʘʣʢʘ, ʄʠʨʦʥʽʚʩʴʢʘ 25, 
ʄʠʨʦʥʽʚʩʴʢʘ ʖʚʽʣʝʡʥʘ ʪʘ ʽʥ. 6) ɺʠʜʽʣʝʥʽ ʧʽʜ ʯʘʩ ʥʘʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʢʦʣʝʢʮʽʡʥʽ 
ʟʨʘʟʢʠ ʪʘ ʩʦʨʪʠ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʟ ʩʪʽʡʢʽʩʪʶ ʧʨʦʪʠ ʛʨʠʙʥʠʭ ʭʚʦʨʦʙ ʤʦʞʫʪʴ ʙʫʪʠ 
ʚʢʣʶʯʝʥʽ ʚ ʛʽʙʨʠʜʠʟʘʮʽʶ ʷʢ ʜʞʝʨʝʣʘ ʩʪʽʡʢʦʩʪʽ ʧʨʠ ʩʪʚʦʨʝʥʥʽ ʥʦʚʠʭ ʩʦʨʪʽʚ. 
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ʆʜʥʽʻʶ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʣʘʥʦʢ ʫ ʩʠʩʪʝʤʽ ʚʠʨʦʙʥʠʮʪʚʘ ʮʫʢʨʦʚʠʭ ʙʫʨʷʢʽʚ ʻ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʠʭ ʛʽʙʨʠʜʽʚ. ʊʘʢʦʞ ʚʝʣʠʢʝ ʟʥʘʯʝʥʥʷ ʤʘʻ ʷʢʽʩʪʴ 
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ʡ ʚʘʞʣʠʚʠʤ ʝʣʝʤʝʥʪʦʤ ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʱʫʚʘʥʥʷ ʮʫʢʨʦʚʠʭ ʙʫʨʷʢʽʚ. ʊʦʤʫ ʜʣʷ 
ʚʠʨʽʰʝʥʥʷ ʮʠʭ ʟʘʚʜʘʥʴ ʚʝʣʠʢʝ ʟʥʘʯʝʥʥʷ ʤʘʻ ʩʝʣʝʢʮʽʡʥʠʡ ʤʘʪʝʨʽʘʣ ʷʢʠʡ 
ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʩʭʨʝʱʫʚʘʥʥʷʭ. 

ɸʥʘʣʽʟ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ ʽ ʧʫʙʣʽʢʘʮʽʡ. ɿ ʤʝʪʦʶ ʩʪʚʦʨʝʥʥʷ 
ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʠʭ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʠʭ ʛʽʙʨʠʜʽʚ ʮʫʢʨʦʚʠʭ ʙʫʨʷʢʽʚ ʚ ʧʨʘʢʪʠʢʫ 
ʩʝʣʝʢʮʽʡʥʦʾ ʨʦʙʦʪʠ ʚʧʨʦʚʘʜʞʫʻʪʴʩʷ ʛʝʪʝʨʦʟʠʩʥʘ ʩʝʣʝʢʮʽʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 
ʽʥʙʨʠʜʠʥʛʫ, ʜʦʙʦʨʫ ʟʘ ʢʦʤʙʽʥʘʮʽʡʥʦʶ ʟʜʘʪʥʽʩʪʶ, ʨʝʢʫʨʝʥʪʥʽ ʜʦʙʦʨʠ ʪʘ ʽʥ.. ʎʝ 
ʧʨʠʩʢʦʨʠʪʴ ʩʪʚʦʨʝʥʥʷ ʚʠʭʽʜʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʜʣʷ ʚʠʚʝʜʝʥʥʷ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʠʭ 
ʛʽʙʨʠʜʽʚ ʮʫʢʨʦʚʠʭ ʙʫʨʷʢʽʚ ʥʘ ʩʪʝʨʠʣʴʥʽʡ ʦʩʥʦʚʽ [1]. 

ɼʦ ʟʘʚʜʘʥʥʷ ʩʝʣʝʢʮʽʾ ʥʘʣʝʞʠʪʴ ʦʜʝʨʞʘʥʥʷ ʛʽʙʨʠʜʽʚ, ʷʢʽ ʤʘʶʪʴ ʚʠʩʦʢʽ ʧʦʩʽʚʥʽ 
ʷʢʦʩʪʽ ʥʘʩʽʥʥʷ, ʟʜʘʪʥʽ ʜʘʚʘʪʠ ʧʦʚʥʦʮʽʥʥʽ ʩʭʦʜʠ ʧʨʠ ʢʦʤʧʣʝʢʩʽ ʥʝʩʧʨʠʷʪʣʠʚʠʭ 
ʧʦʛʦʜʥʠʭ ʫʤʦʚ, ʜʦʙʨʝ ʘʜʘʧʪʦʚʘʥʠʭ ʜʦ ʨʽʟʥʠʭ ʘʛʨʦʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ ʚʠʨʦʱʫʚʘʥʥʷ 
[2]. 

ʈʦʟʜʽʣʴʥʦʧʣʽʜʥʽ, ʪʝʪʨʘʧʣʦʾʜʥʽ ʽ ʩʪʝʨʠʣʴʥʽ ʟʘ ʧʠʣʢʦʤ ʤʘʪʝʨʽʘʣʠ ʩʣʫʛʫʶʪʴ ʚ 
ʪʝʧʝʨʽʰʥʽʡ ʯʘʩ ʛʦʣʦʚʥʠʤ ʦʙô̒ ʢʪʦʤ ʩʝʣʝʢʮʽʡʥʦ-ʛʝʥʝʪʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʷʢʽ 
ʟʘʙʝʟʧʝʯʫʶʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʬʝʢʪʫ ʛʝʪʝʨʦʟʠʩʫ. ɻʝʪʝʨʦʟʠʩ ï ʮʝ ʷʚʠʱʝ, ʢʦʣʠ ʛʽʙʨʠʜ 
ʧʝʨʝʚʘʞʘʻ ʙʘʪʴʢʽʚʩʴʢʽ ʬʦʨʤʠ ʟʘ ʩʪʫʧʝʥʝʤ ʨʦʟʚʠʪʢʫ ʪʽʻʾ ʘʙʦ ʽʥʰʦʾ ʦʟʥʘʢʠ [3]. 
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ʑʦʨʽʯʥʦ ʥʘ ʩʪʘʥʮʽʾ ʧʨʦʚʦʜʠʪʴʩʷ 400ï500 ʢʦʤʙʽʥʘʮʽʡ ʩʭʨʝʱʫʚʘʥʴ ʟ 
ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʨʽʟʥʠʭ ʏʉ ʬʦʨʤ ʽ ʪʝʪʨʘʧʣʦʾʜʥʠʭ ʟʘʧʠʣʶʚʘʯʽʚ ʜʣʷ ʚʠʚʯʝʥʥʷ ʾʭ ʟʘ 
ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟʽ ʩʪʘʥʜʘʨʪʘʤʠ ʚ ʩʪʘʥʮʽʡʥʦʤʫ ʪʘ ʝʢʦʣʦʛʽʯʥʦʤʫ 
ʩʦʨʪʦʚʠʧʨʦʙʫʚʘʥʥʷ ʟʘ ʧʨʦʛʨʘʤʦʶ çɹʝʪʘʢʨʦʩè.  

ʄʝʪʘ ʽ ʟʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʴ. ɻʦʣʦʚʥʠʤ ʟʘʚʜʘʥʥʷʤ ʧʨʦʛʨʘʤʠ çɹʝʪʘʢʨʦʩè ʻ 
ʤʦʙʽʣʽʟʘʮʽʷ ʛʝʥʝʪʠʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʩʝʣʝʢʮʽʡʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʮʫʢʨʦʚʠʭ ʙʫʨʷʢʽʚ ʫʩʽʭ 
ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʭ ʫʩʪʘʥʦʚ ɯɹʂʽʎɹ ʽ ʜʝʷʢʠʭ ʟʘʨʫʙʽʞʥʠʭ ʫʩʪʘʥʦʚ ʟ ʤʝʪʦʶ 
ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʬʝʢʪʫ ʛʝʪʝʨʦʟʠʩʫ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʠʭ 
ʛʽʙʨʠʜʽʚ ʮʫʢʨʦʚʠʭ ʙʫʨʷʢʽʚ ʟ ʚʠʩʦʢʠʤ ʧʦʪʝʥʮʽʘʣʦʤ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ ʧʣʘʩʪʠʯʥʦʩʪʽ ʜʦ 
ʫʤʦʚ ʚʠʨʦʱʫʚʘʥʥʷ. ʆʜʥʠʤ ʽʟ ʥʘʜʽʡʥʠʭ ʰʣʷʭʽʚ ʧʦʢʨʘʱʘʥʥʷ ʮʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ 
ʮʫʢʨʦʚʠʭ ʙʫʨʷʢʽʚ ʻ ʢʦʤʧʣʝʢʩʥʘ ʦʮʽʥʢʘ ʩʝʣʝʢʮʽʡʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʨʽʟʥʦʛʦ ʛʝʥʝʪʠʯʥʦʛʦ 
ʧʦʭʦʜʞʝʥʥʷ ʟʘ ʦʟʥʘʢʘʤʠ ʛʝʥʝʨʘʪʠʚʥʦʾ ʩʠʩʪʝʤʠ, ʪʦʙʪʦ ʨʦʟʨʦʙʠʪʠ ʤʝʪʦʜʠ 
ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʚʠʭʽʜʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʮʫʢʨʦʚʠʭ ʙʫʨʷʢʽʚ ʟʘ ʮʠʤʠ ʦʟʥʘʢʘʤʠ ʚ ʩʝʣʝʢʮʽʡʥʦ-
ʥʘʩʽʥʥʠʮʴʢʦʤʫ ʧʨʦʮʝʩʽ.  

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠʢʘ ʜʦʩʣʽʜʞʝʥʴ. ʋ ʧʨʦʛʨʘʤʫ ʜʦʩʣʽʜʞʝʥʥʷ ʚʭʦʜʠʣʦ:  

1. ʆʪʨʠʤʘʥʥʷ ʽ ʨʦʟʤʥʦʞʝʥʥʷ ʏʉ ʣʽʥʽʡ ʚ ʫʤʦʚʘʭ ʢʦʞʥʦʾ ʟ ʫʩʪʘʥʦʚ ɯʥʩʪʠʪʫʪʫ: 

ɹʽʣʦʮʝʨʢʽʚʩʴʢʘ ɼʉʉ, ɺʝʨʭʥʷʯʩʴʢʘ ɼʉʉ, ɺʝʩʝʣʦʧʦʜʦʣʷʥʩʴʢʘ ɼʉʉ, ɯʚʘʥʽʚʩʴʢʘ 

ɼʉʉ, ʋʣʘʜʦʚʦ-ʃʶʣʽʥʝʮʴʢʘ ɼʉʉ, ʋʤʘʥʩʴʢʘ ɼʉʉ, ʗʣʪʫʰʢʽʚʩʴʢʘ ɼʉʉ; 

2. ʉʭʨʝʱʫʚʘʥʥʷ ʏʉ ʬʦʨʤ ʟ ʨʽʟʥʠʤʠ ʟʘʧʠʣʶʚʘʯʘʤʠ ʪʘ ʩʦʨʪʦʚʠʧʨʦʙʫʚʘʥʥʷ 

ʦʪʨʠʤʘʥʠʭ ʛʽʙʨʠʜʽʚ;  

3. ʉʪʘʪʠʩʪʠʯʥʘ ʦʙʨʦʙʢʘ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʾʭ ʫʟʘʛʘʣʴʥʝʥʥʷ ʟʜʽʡʩʥʶʻʪʴʩʷ ʚ 
ʚʽʜʜʽʣʽ ʩʝʣʝʢʮʽʾ ʮʫʢʨʦʚʠʭ ʙʫʨʷʢʽʚ ɯɹʂʽʎɹ (ʂʫʣʠʢ ʆ.ɻ.); 

4. ʈʝʢʦʤʝʥʜʘʮʽʷ ʜʣʷ ʚʠʚʯʝʥʥʷ ʢʨʘʱʠʭ ʛʽʙʨʠʜʽʚ, ʷʢʽ ʽʩʪʦʪʥʦ ʧʝʨʝʚʠʱʫʶʪʴ ʩʪʘʥʜʘʨʪʠ 
ʟʘ ʫʨʦʞʘʡʥʽʩʪʶ, ʮʫʢʨʠʩʪʽʩʪʶ ʪʘ ʟʙʦʨʦʤ ʮʫʢʨʫ ʚ ɼʝʨʞʘʚʥʦʤʫ ʩʦʨʪʦʚʠʧʨʦʙʫʚʘʥʥʽ. 
ʉʪʘʪʠʩʪʠʯʥʠʡ ʘʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʴ ʧʨʦʚʦʜʠʣʠ ʟʘ ʚʘʨʽʘʮʽʡʥʠʤ, 

ʜʠʩʧʝʨʩʽʡʥʠʤ ʪʘ ʢʦʨʝʣʷʮʽʡʥʠʤ ʤʝʪʦʜʘʤʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʦʤʧôʁ ʪʝʨʥʦʾ ʧʨʦʛʨʘʤʠ 
Statistica-6 [5]. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ. ɿʘ ʨʦʢʠ ʜʦʩʣʽʜʞʝʥʴ 2011ï2014 ʨʨ. ʚ ʩʭʨʝʱʫʚʘʥʥʷʭ 
ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʴ ʏʉ ʬʦʨʤʠ ʪʘ ʛʝʪʝʨʦʟʠʩʥʽ ʟʘʧʠʣʶʚʘʯʽ ɹʽʣʦʮʝʨʢʽʚʩʴʢʦʾ ɼʉʉ: 2011 
ʨ. ï ʏʉ ʣʽʥʽʾ (ˉˉ 44498, 45090, 45092), ʟʘʧʠʣʶʚʘʯʽ ï ɹʎ ʄʄ(4ʧ) ʽ 1010(4ʭ); 2012 ʨ. 
ï ʏʉ ʣʽʥʽʾ (ˉˉ 44494, 44528, 45033, 45039, 45041, 45045), ʟʘʧʠʣʶʚʘʯʽ ï ɹʎʃʆɼ(4ʭ) 
ʽ 1033(4ʭ); 2013 ʨ. ï ʏʉ ʣʽʥʽʾ (ˉˉ 44504, 45041, 45055), ʟʘʧʠʣʶʚʘʯʽ ï ɹʎ ʄʄ(4ʧ) ʽ 
1027(4ʭ); 2014 ʨ. ï ʏʉ ʣʽʥʽʾ (ˉˉ 45017, 45019, 46363, 46387), ʟʘʧʠʣʶʚʘʯʽ ï ɹʎ 
ʄʄ(4ʧ) ʽ 1005(4ʭ). ɺ ʪʘʙʣʠʮʽ 1 ʥʘʚʝʜʝʥʽ ʩʝʨʝʜʥʽ ʫʟʘʛʘʣʴʥʝʥʽ ʧʦʢʘʟʥʠʢʠ ʏʉ ʬʦʨʤ ʟʘ 
ʬʽʟʠʯʥʠʤʠ ʷʢʦʩʪʷʤʠ ʥʘʩʽʥʥʷ, ʩʪʝʨʠʣʴʥʽʩʪʶ ʪʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ. 

ʗʢ ʚʠʜʥʦ ʟ ʧʦʢʘʟʥʠʢʽʚ ʪʘʙʣʠʮʽ ʦʜʥʦʥʘʩʽʥʥʽʩʪʴ ʏʉ ʬʦʨʤ ʚʘʨʽʶʚʘʣʘ ʚ ʤʝʞʘʭ ʚʽʜ 
85% ʫ ʣʽʥʽʾ 45041 ʜʦ 97% ʫ ʣʽʥʽʾ 45041. ʇʦʢʘʟʥʠʢʠ ʩʪʝʨʠʣʴʥʦʩʪʽ ï ʚʽʜ 74,7% ʫ ʣʽʥʽʾ 
44504 ʜʦ 98% ʣʽʥʽʾ 44525. 

ʇʦ ʜʚʦʭ ʧʦʢʘʟʥʠʢʘʭ ʩʪʝʨʠʣʴʥʦʩʪʽ ʪʘ ʦʜʥʦʥʘʩʽʥʥʦʩʪʽ ʩʣʽʜ ʦʩʦʙʣʠʚʦ ʚʠʜʽʣʠʪʠ ʏʉ 
ʬʦʨʤʠ 45041 ʽ 44525 ʫ ʷʢʠʭ ʮʽ ʧʦʢʘʟʥʠʢʠ ʚʽʜʧʦʚʽʜʥʦ 97% ; 97% ʽ 95%; 98%. 

ɺʽʜʥʦʩʥʦ ʟʘʧʠʣʶʚʘʯʽʚ, ʪʦ ʫʟʘʛʘʣʴʥʝʥʽ ʧʦʢʘʟʥʠʢʠ ʙʫʣʠ ʨʽʟʥʠʤʠ, ʟʘ ʨʦʢʠ 
ʜʦʩʣʽʜʞʝʥʴ 2011ï2014ʨʨ. ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʟʘʧʠʣʶʚʘʯʽʚ ʙʽʣʦʮʝʨʢʽʚʩʴʢʦʾ ʩʝʣʝʢʮʽʾ 
ʦʜʝʨʞʘʥʦ 284 ʛʽʙʨʠʜʠ ʮʫʢʨʦʚʠʭ ʙʫʨʷʢʽʚ. 

ʇʦʢʘʟʥʠʢʠ ʟʘʧʠʣʶʚʘʯʽʚ ʧʦ ʚʩʽʭ ʛʽʙʨʠʜʘʭ ʧʦʢʘʟʘʥʦ ʚ ʪʘʙʣʠʮʽ 2. 
ʉʣʽʜ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʟʘʧʠʣʶʚʘʯ ɹʎʄʄ(4n) ʱʦʨʦʢʫ ʧʦʢʘʟʫʚʘʚ ʜʦʙʨʽ ʨʝʟʫʣʴʪʘʪʠ. 

ʈʝʰʪʘ ʟʘʧʠʣʶʚʘʯʽʚ ʪʘʢʦʞ ʧʝʨʝʚʠʱʫʚʘʣʠ ʩʪʘʥʜʘʨʪʠ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. 
ɺʽʜʥʦʩʥʦ ʩʭʦʞʦʩʪʽ ʥʘʩʽʥʥʷ, ʥʘʡʢʨʘʱʦʶ ʚʦʥʘ ʙʫʣʘ ʫ ʛʽʙʨʠʜʽʚ ʩʪʚʦʨʝʥʠʭ ʟ 
ʪʝʪʨʘʧʣʦʾʜʥʠʤʠ ʟʘʧʠʣʶʚʘʯʘʤʠ ɹʎ 1010(4ʭ) ï 91%(2011ʨ.) ʽ ɹʎ 1027(4ʭ) ï 
90%(2013ʨ.). 
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1. ʋʟʘʛʘʣʴʥʝʥʽ ʧʦʢʘʟʥʠʢʠ ʏʉ ʤʘʪʝʨʽʘʣʽʚ ɹʎɼʉʉ ʟʘ ʧʨʦʛʨʘʤʦʶ çɹʝʪʘʢʨʦʩè, 
2011ï2014 ʨʨ. 

ˉ 
ʧ/ʧ 
ˉ ʣʽʥʽʾ 

ʉʭʦ-
ʞʽʩʪʴ, % 

ʉʪʝʨʠʣʴ-
ʥʽʩʪʴ, % 

ʆʜʥʦ-
ʥʘʩʽʥ-
ʥʽʩʪʴ, % 

ʇʦʢʘʟʥʠʢʠ ʚ% ʚʽʜ ʩʪʘʥʜʘʨʪʫ 
ʂʽʣʴʢʽʩʪʴ 
ʛʽʙʨʠʜʽʚ ʫʨʦʞʘʡ 

ʢʦʨʝʥʝʧʣʦʜʽʚ 
ʚʤʽʩʪ 
ʮʫʢʨʫ 

ɿʙʽʨ 
ʮʫʢʨʫ 

ɺʠʭʽʜ 
ʮʫʢʨʫ 

1 44498 72 95 93 100,4 99,9 100,5 100,8 11 

2 45090 77 91 92 105,1 100,9 105,9 106,4 12 

3 45092 76 91 92 104,6 101,5 106,0 106,4 9 

4 45041 73 97 97 101,4 102,5 104,1 103,7 11 

5 44494 77 93 92 101,2 102,2 103,4 103,0 7 

6 44525 78 98 95 100,8 101,2 102,1 102,0 9 

7 45045 81 95 93 102,4 101,5 103,9 106,6 10 

8 45033 79 91 95 100,3 99,9 100,3 99,0 7 

9 45039 84 95 91 103,1 101,5 104,7 105,1 9 

10 44504 81 74,7 96 - - - -  

11 45041 81 94,5 85 102,1 101,6 103,7 104,7 10 

12 45055 84 96,7 96 102,4 102,9 105,7 106,3 12 

13 45019 84 93,5 93 99,9 100,7 100,6 98,5 12 

14 46387 85 90,5 95 99,8 100,1 100,7 98,5 12 

15 46363 80 95,8 95 99,2 100,8 100,1 100,2 12 

16 45017 79 94,4 95 99,5 100,7 100 97,8 12 

 

2. ʋʟʘʛʘʣʴʥʝʥʽ ʧʦʢʘʟʥʠʢʠ ʟʘʧʠʣʶʚʘʯʽʚ ɹʎɼʉʉ ʟʘ ʧʨʦʛʨʘʤʦʶ çɹʝʪʘʢʨʦʩè,  
2011ï2014 ʨʨ. 

ˉ 
ʧ/ʧ 

ɿʘʧʠʣʶʚʘʯ 
ʉʭʦ-
ʞʽʩʪʴ, 

% 

ʂ-ʩʪʴ 
ʛʽʙʨʠʜʽʚ 

ʑʽʣʴʥʽʩʪʴ 
ʥʘʩʘʜʞʝʥʥʷ, 
ʪʠʩ.ʰʪ./ʛʘ 

ʇʦʢʘʟʥʠʢʠ ʚ % ʚʽʜ ʩʪʘʥʜʘʨʪʫ 

ʐʠʬʨ ʇʦʟʥʘʯʝʥʥʷ 
ʋʨʦʞʘʡ 
ʢʦʨʝʥʝʧ-
ʣʦʜʽʚ 

ɺʤʽʩʪ 
ʮʫʢʨʫ 

ɿʙʽʨ 
ʮʫʢʨʫ 

ɺʠʭʽʜ 
ʮʫʢʨʫ 

1 2 3 4 5 6 7 8 9 10 

1 2 3 4 5 6 7 8 9 10 

2011ʨ 

1 0901 ɹʎʄʄ(4n) 80 37 78,0 105,0 101,5 106,6 107,4 

2 0902 ɹʎ 1010(4ʭ) 91 37 84,2 102,3 101,0 103,2 103,6 

2012ʨ. 

3 1001 ɹʎʃʆɼ (4n) 83 44 76,9 104,0 101,8 105,8 106,4 

4 1002 ɹʎ 1033(4ʭ) 76 44 76,6 101,9 101,8 103,7 104,0 

2013ʨ. 

5 1101 ɹʎʄʄ(4n) 82 35 72,9 104,9 101,5 106,5 106,5 

6 1102 ɹʎ 1027(4ʭ) 90 21 83,7 100,3 101,3 101,8 102,7 

2014ʨ. 

7 1201 ɹʎʄʄ(4n) 60 31 70,0 104,3 101,3 105,5 103,4 

8 1202 ɹʎ 1005(4ʭ) 84 35 81,1 102,3 100,9 103,1 104,3 




