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ʅɸʎɯʆʅɸʃʔʅɸ ɸʂɸɼɽʄɯʗ ɸɻʈɸʈʅʀʍ ʅɸʋʂ ʋʂʈɸɰʅʀ 

ɯʅʉʊʀʊʋʊ ʆɺʆʏɯɺʅʀʎʊɺɸ ɯ ɹɸʐʊɸʅʅʀʎʊɺɸ 

ɼʆʉʃɯɼʅɸ ʉʊɸʅʎɯʗ çʄɸʗʂè 

 

ʆʩʥʦʚʥʽ, ʤʘʣʦʧʦʰʠʨʝʥʽ ʽ 

ʥʝʪʨʘʜʠʮʽʡʥʽ ʚʠʜʠ ʨʦʩʣʠʥ ï ʚʽʜ 

ʚʠʚʯʝʥʥʷ ʜʦ ʦʩʚʦʻʥʥʷ 

(ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʽ ʽ 

ʙʽʦʣʦʛʽʯʥʽ ʥʘʫʢʠ) 
 

ʄɸʊɽʈɯɸʃʀ  

V ʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ 

(ʫ ʨʘʤʢʘʭ VI ʥʘʫʢʦʚʦʛʦ ʬʦʨʫʤʫ  

çʅʘʫʢʦʚʠʡ ʪʠʞʜʝʥʴ ʫ ʂʨʫʪʘʭ ï 2021è, 

11 ʙʝʨʝʟʥʷ 2021 ʨ., ʩ. ʂʨʫʪʠ, ʏʝʨʥʽʛʽʚʩʴʢʘ ʦʙʣ.) 

 

ʋ ʯʦʪʠʨʴʦʭ ʪʦʤʘʭ 

ʊʦʤ 1 
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ʋɼʂ 635.61 (06) 

ʈʝʢʦʤʝʥʜʦʚʘʥʦ ʜʦ ʜʨʫʢʫ ʅʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʶ ʨʘʜʦʶ 

ɼʦʩʣʽʜʥʦʾ ʩʪʘʥʮʽʾ çʄʘʷʢè ɯʥʩʪʠʪʫʪʫ ʦʚʦʯʽʚʥʠʮʪʚʘ ʽ 

ʙʘʰʪʘʥʥʠʮʪʚʘ ʅɸɸʅ, ʧʨʦʪʦʢʦʣ ˉ 1 ʚʽʜ 1 ʙʝʨʝʟʥʷ 2021 ʨ. 

  

ɺʽʜʧʦʚʽʜʘʣʴʥʠʡ ʟʘ ʚʠʧʫʩʢ: ʇʦʟʥʷʢ ʆ.ɺ. 

 

ʆʩʥʦʚʥʽ, ʤʘʣʦʧʦʰʠʨʝʥʽ ʽ ʥʝʪʨʘʜʠʮʽʡʥʽ ʚʠʜʠ ʨʦʩʣʠʥ ï 

ʚʽʜ ʚʠʚʯʝʥʥʷ ʜʦ ʦʩʚʦʻʥʥʷ (ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʽ ʽ ʙʽʦʣʦʛʽʯʥʽ 

ʥʘʫʢʠ): ʄʘʪʝʨʽʘʣʠ V ʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ 

ʢʦʥʬʝʨʝʥʮʽʾ (ʫ ʨʘʤʢʘʭ VI ʥʘʫʢʦʚʦʛʦ ʬʦʨʫʤʫ çʅʘʫʢʦʚʠʡ 

ʪʠʞʜʝʥʴ ʫ ʂʨʫʪʘʭ ï 2021è, 11 ʙʝʨʝʟʥʷ 2021 ʨ., ʩ. ʂʨʫʪʠ, 

ʏʝʨʥʽʛʽʚʩʴʢʘ ʦʙʣ.) / ɼʉ çʄʘʷʢè ɯʆɹ ʅɸɸʅ; ʚʽʜʧ. ʟʘ ʚʠʧ. ʆ.ɺ. 

ʇʦʟʥʷʢ: ʫ 4 ʪ.  ʆʙʫʭʽʚ: ɼʨʫʢʘʨʥʷ ʌʆʇ ɻʫʣʷʻʚʘ ɺ.ʄ., 2021.  

ʊ. 1. 152 ʩ. 

 

ɿʙʽʨʥʠʢ ʤʽʩʪʠʪʴ ʤʘʪʝʨʽʘʣʠ V ʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦ-

ʧʨʘʢʪʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ çʆʩʥʦʚʥʽ, ʤʘʣʦʧʦʰʠʨʝʥʽ ʽ ʥʝʪʨʘʜʠʮʽʡʥʽ 

ʚʠʜʠ ʨʦʩʣʠʥ ï ʚʽʜ ʚʠʚʯʝʥʥʷ ʜʦ ʦʩʚʦʻʥʥʷ (ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʽ ʽ 

ʙʽʦʣʦʛʽʯʥʽ ʥʘʫʢʠ)è, ʧʨʦʚʝʜʝʥʦʾ ʥʘ ɼʦʩʣʽʜʥʽʡ ʩʪʘʥʮʽʾ çʄʘʷʢè ɯʥʩʪʠʪʫʪʫ 

ʦʚʦʯʽʚʥʠʮʪʚʘ ʽ ʙʘʰʪʘʥʥʠʮʪʚʘ ʅɸɸʅ  ʟ ʘʢʪʫʘʣʴʥʠʭ ʧʠʪʘʥʴ ʽʥʪʨʦʜʫʢʮʽʾ, 

ʛʝʥʝʪʠʢʠ, ʩʝʣʝʢʮʽʾ, ʩʦʨʪʦʟʥʘʚʩʪʚʘ ʪʘ ʩʦʨʪʦʚʠʧʨʦʙʫʚʘʥʥʷ, ʟʙʝʨʝʞʝʥʥʷ 

ʛʝʥʝʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ ʦʩʥʦʚʥʠʭ, ʥʝʪʨʘʜʠʮʽʡʥʠʭ ʽ ʨʽʜʢʽʩʥʠʭ ʚʠʜʽʚ 

ʨʦʩʣʠʥ ʨʽʟʥʦʤʘʥʽʪʥʦʛʦ ʥʘʧʨʷʤʫ ʚʠʢʦʨʠʩʪʘʥʥʷ; ʘʛʨʦʪʝʭʥʦʣʦʛʽʾ ʾʭ 

ʚʠʨʦʱʫʚʘʥʥʷ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʦʟʝʣʝʥʝʥʥʽ, ʧʨʠʜʽʣʝʥʦ ʫʚʘʛʫ ʧʠʪʘʥʥʷʤ 

ʟʘʭʠʩʪʫ ʨʦʩʣʠʥ ʪʘ ʟʙʝʨʽʛʘʥʥʷ ʽ ʧʝʨʝʨʦʙʣʷʥʥʷ ʫʨʦʞʘʶ. 

ɼʣʷ ʥʘʫʢʦʚʮʽʚ, ʘʩʧʽʨʘʥʪʽʚ, ʩʧʝʮʽʘʣʽʩʪʽʚ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ. 

ɺʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʟʘ ʟʤʽʩʪ ʽ ʜʦʩʪʦʚʽʨʥʽʩʪʴ  ʧʫʙʣʽʢʘʮʽʡ ʥʝʩʫʪʴ 

ʘʚʪʦʨʠ ʥʘʫʢʦʚʠʭ ʜʦʧʦʚʽʜʝʡ  ʽ ʧʦʚʽʜʦʤʣʝʥʴ. ʊʦʯʢʠ ʟʦʨʫ ʘʚʪʦʨʽʚ 

ʧʫʙʣʽʢʘʮʽʡ ʤʦʞʫʪʴ ʥʝ ʩʧʽʚʧʘʜʘʪʠ  ʟ ʪʦʯʢʦʶ ʟʦʨʫ ʆʨʛʢʦʤʽʪʝʪʫ 

ʢʦʥʬʝʨʝʥʮʽʾ. 

 

 

É ʅʘʮʽʦʥʘʣʴʥʘ ʘʢʘʜʝʤʽʷ ʘʛʨʘʨʥʠʭ ʥʘʫʢ ʋʢʨʘʾʥʠ, 2021, 

É ɼʦʩʣʽʜʥʘ ʩʪʘʥʮʽʷ çʄʘʷʢè ɯʥʩʪʠʪʫʪʫ ʦʚʦʯʽʚʥʠʮʪʚʘ ʽ 

ʙʘʰʪʘʥʥʠʮʪʚʘ, 2021  
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ʅɸʎʀʆʅɸʃʔʅɸʗ ɸʂɸɼɽʄʀʗ ɸɻʈɸʈʅʓʍ ʅɸʋʂ ʋʂʈɸʀʅʓ 

ʀʅʉʊʀʊʋʊ ʆɺʆʑɽɺʆɼʉʊɺɸ ʀ ɹɸʍʏɽɺʆɼʉʊɺɸ 

ʆʇʓʊʅɸʗ ʉʊɸʅʎʀʗ çʄɸʗʂè 

 

ʆʩʥʦʚʥʳʝ, 

ʤʘʣʦʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʠ 

ʥʝʪʨʘʜʠʮʠʦʥʥʳʝ ʚʠʜʳ ʨʘʩʪʝʥʠʡ 

ï ʦʪ ʠʟʫʯʝʥʠʷ ʢ ʚʥʝʜʨʝʥʠʶ 

(ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʠ 

ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʥʘʫʢʠ) 
 

ʄɸʊɽʈʀɸʃʓ  

V ʄʝʞʜʫʥʘʨʦʜʥʦʡ 

ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ 

(ʚ ʨʘʤʢʘʭ VI ʥʘʫʯʥʦʛʦ ʬʦʨʫʤʘ 

çʅʝʜʝʣʷ ʥʘʫʢʠ ʚ ʂʨʫʪʘʭ ï 2021è, 

11 ʤʘʨʪʘ 2021 ʛ., ʩ. ʂʨʫʪ,r  

ʏʝʨʥʠʛʦʚʩʢʘ̫ ʦʙʣ., ʋʢʨʘʠʥʘ) 

 

ɺ ʯʝʪʳʨʝʭ ʪʦʤʘʭ 

ʊʦʤ 1 

 

 

ʂʨʫʪr  - 2021 
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ɿʄɯʉʊ 
 

ɸʙʳʰʦʚʘ ʍ.ʐ., ɻʘʜʞʠʝʚʘ ʐ.ʀ.,   

ʄʠʢʘʠʣʦʚʘ ʈ.ʊ., ʄʘʤʝʜʦʚʘ ɻ.ɸ. 

ʀɿʋʏɽʅʀɽ ɿɸʉʋʍʆʋʉʊʆʁʏʀɺʆʉʊʀ, ɾɸʈʆʉʊʆʁʂʆʉʊʀ ʀ 

ʉʆʃɽʋʉʊʆʁʏʀɺʆʉʊʀ ʈɸɿʅʆɺʀɼʅʆʉʊɽʁ ʊɺɽʈɼʆʁ 

ʇʐɽʅʀʎʓ (T. DURUM DESF.) ʇʆ ʌʀɿʀʆʃʆɻʀʏɽʉʂʀʄ 

ʇɸʈɸʄɽʊʈɸʄééééééééééééééééééééééééé..7 

ɹʫʜʘʢ ɸ. ɹ.,  ʄʘʣʠʡ ɸ.ʇ., ʍʘʨʯʫʢ ʆ.ɸ.  

ɺʃʀʗʅʀʗ ʋʉʃʆɺʀʁ ɻʆɼɸ ʀ ɻɽʅʆʊʀʇɸ ʅɸ ɺɸʈʀɸɹɽʃʔʅʆʉʊʔ 

ʀ ʅɸʉʃɽɼʋɽʄʆʉʊʔ ʇʈʀɿʅɸʂʆɺ ʇʈʆɼʋʂʊʀɺʅʆʉʊʀ  ʋ ʉʆʀ..11 

ɺʘʩʠʣʴʯʝʥʢʦ ɽ.ʅ., ʊʢʘʯʝʥʢʦ ʆ.ɺ. 

ʀʅɼʋʎʀʈʆɺɸʅʅʓʁ ʄʋʊɸɻɽʅɽɿ ɺETA VULGARIS L. ɺ 

ʂʋʃʔʊʋʈɽ IN VITROéééééééééééééééééééééé18 

ɻʘʜʞʠʝʚ ʕ.ʉ., ɸʣʠʝʚ ʈ.ʊ.,  

ʄʘʤʝʜʦʚʘ ɸ.ɼ., ɻʘʜʞʠʝʚʘ ʉ.ɺ., ɸʙʙʘʩʦʚ ʄ.ɸ. 

ʀɿʋʏɽʅʀɽ ɸɼɸʇʊʀɺʅʆɻʆ ʇʆʊɽʅʎʀɸʃɸ ɻɽʅʆʊʀʇʆɺ ʄʗɻʂʆʁ 

ʇʐɽʅʀʎʓ ʂ ʊɽʇʃʆɺʆʄʋ ʉʊʈɽʉʉʋééééééééééééé26 

ɻʫʥʴʢʦ ʉ.ʄ., ʂʫʨʤʘʟ ɺ.ɺ., ɻʫʥʴʢʦ ʊ.ʉ. 

ɿʄɯʅɸ ʗʂʆʉʊɯ ɹʋʃʔɹ ʂɸʈʊʆʇʃɯ ɿɸ ʊʈʀɺɸʃʆɻʆ 

ɿɹɽʈɯɻɸʅʅʗéééééééééééééééééééééééééé.32 

ɻʫʥʴʢʦ ʉ.ʄ., ʊʨʠʥʯʫʢ ʆ.ʆ., ɻʫʥʴʢʦ ʊ.ʉ. 

ɿʄɯʅʀ ʗʂʆʉʊɯ ɻʈʀɹɯɺ ʇɯɼ ʏɸʉ ɿɹɽʈɯɻɸʅʅʗ éééééééé..38 

ʀʩʘʝʚ ʂ.ɺ., ɻʫʣʠʥ ɸ.ɺ. 

ʉʆʈʊɸ ʂʆʈʄʆɺʓʍ ʂʋʃʔʊʋʈ ʉɽʃɽʂʎʀʀ ʅʀɾʅɽɻʆ 

ʇʆɺʆʃɾʔʗéééééééééééééééééééééééééé..44 

ʃʦʟʽʥʩʴʢʠʡ ʄ.ɺ., ɹʫʨʜʝʥʶʢ-ʊʘʨʘʩʝʚʠʯ ʃ.ɸ., ʃʦʟʽʥʩʴʢʘ ʊ.ʇ. 

ɸɼɸʇʊʀɺʅɯʉʊʔ ʉɽʃɽʂʎɯʁʅʀʍ ʅʆʄɽʈɯɺ ʇʐɽʅʀʎɯ ʄôʗʂʆɰ 

ʆɿʀʄʆɰ ɿɸ ɼʆɺɾʀʅʆʖ ɼʈʋɻʆɻʆ ɿɺɽʈʍʋ ʄɯɾɺʋɿʃʗéé..é48 

Liubych V.V. , Zheliezna V.V., Ulianych I.F. 

CONTENT OF AMINO ACIDS IN WINTER WHEAT GRAIN DEPENDING 

ON THE VARIETYééé..éééééééééééééééééééé.62 
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ʄʘʢʫʭʘ ʆ.ɺ. 

ʆʉʆɹʃʀɺʆʉʊɯ ʈʆɿɺʀʊʂʋ ʈʆʉʃʀʅ ʂʆʈɯɸʅɼʈʋ ʇɯɼ ɺʇʃʀɺʆʄ 

ɸɻʈʆʊɽʍʅɯʏʅʀʍ ɿɸʍʆɼɯɺ ɺ ʋʄʆɺɸʍ ʇɯɺɼʅʗ ʋʂʈɸɰʅʀééé64 

ʄʝʜʞʠʜʦʚʘ ɻ.ʉ., ɻʝʨʘʡʙʝʢʦʚʘ ʅ.ɸ.,  

ʐʘʬʠʟʘʜʝ ʉ.ɻ., ʈʘʛʠʤʦʚʘ ʆ.ɻ., ɸʙʜʫʣʣʘʝʚʘ ʃ.ʉ. 

ʆʎɽʅʂɸ ʋʉʊʆʁʏʀɺʆʉʊʀ  ʂ ɿɸʉʆʃɽʅʀʖ ʅɽʂʆʊʆʈʓʍ 

ʉʆʈʊʆɺ ʗʏʄɽʅʗ ʃɸɹʆʈɸʊʆʈʅʓʄʀ ʄɽʊʆɼɸʄʀéééééé..67 

ʅʘʣʙʘʥʜʷʥ ɸ.ɸ.,  ʌʝʜʫʣʦʚʘ ʊ.ʇ.,  

ʏʝʨʝʧʫʭʠʥʘ ʀ.ɺ., ʆʰʝʚʥʝʚ ɺ.ʇ., ɻʨʠʙʘʥʦʚʘ ʅ.ʇ. 

ʉʆɺʈɽʄɽʅʅʓɽ ʊɽʅɼɽʅʎʀʀ ʀɼɽʅʊʀʌʀʂɸʎʀʀ 

ʇɽʈʉʇɽʂʊʀɺʅʓʍ ɻɽʅʆʊʀʇʆɺ ʉɸʍɸʈʅʆʁ ʉɺɪʂʃʓéééé..72 

ʇʘʚʣʝʥʢʦ ʃ.ʃ. 

ʆʂʈɽʄɯ ɽʊɸʇʀ ʆʅʊʆɻɽʅɽɿʋ COBAEA SCADENS CAV. ɺ ʋʄʆɺɸʍ 

ʃɯʉʆʉʊɽʇʋ ʋʂʈɸɰʅʀééééééééééééééééééééé85 

ʇʝʪʨʦʚ ɽ.ʇ., ʇʝʪʨʦʚ ʉ.ɽ., ɼʞʫʤʘʜʠʣʦʚʘ ɻ.ɹ., ɽʨʙʦʣʦʚʘ ʃ.ʉ. 

ʉʆʈʊʆʀɿʋʏɽʅʀɽ ʈɽʇʓéééééééééééééééééééé90 

ʇʝʪʨʦʚ ɽ.ʇ., ʇʝʪʨʦʚ ʉ.ɽ., ɼʞʫʤʘʜʠʣʦʚʘ ɻ.ɹ., ɽʨʙʦʣʦʚʘ ʃ.ʉ. 

ʉʆʈʊʆʀʉʇʓʊɸʅʀɽ ʄʆʈʂʆɺʀéééééééééééééééé.93 

ʇʝʪʨʦʚ ɽ.ʇ., ʇʝʪʨʦʚ ʉ.ɽ., ɼʞʫʤʘʜʠʣʦʚʘ ɻ.ɹ. 

ʇɽʈʉʇɽʂʊʀɺʅʓɽ ɻʀɹʈʀɼʓ ʂɸɹɸʏʂɸ ɼʃʗ ɸʃʄɸʊʀʅʉʂʆʁ 

ʆɹʃɸʉʊʀééééééééééééééééééééééééééé..97 

ʇʝʪʨʦʚ ɽ.ʇ., ʇʝʪʨʦʚ ʉ.ɽ., ɼʞʫʤʘʜʠʣʦʚʘ ɻ.ɹ. 

ʇɽʈʉʇɽʂʊʀɺʅʓɽ ʉʆʈʊɸ ʉʊʆʃʆɺʆʁ ʉɺɽʂʃʓééééééé..100 

ʇʝʪʨʦʚ ɽ.ʇ., ʇʝʪʨʦʚ ʉ.ɽ., ɼʞʫʤʘʜʠʣʦʚʘ ɻ.ɹ. 

ʇʈʆɼʋʂʊʀɺʅʆʉʊʔ ʏɽʉʅʆʂɸ ɺ ɿɸɺʀʉʀʄʆʉʊʀ ʆʊ ʂɸʏɽʉʊɺɸ 

ʇʆʉɸɼʆʏʅʆɻʆ ʄɸʊɽʈʀɸʃɸééééééééééééééééé104 

ʇʦʜʧʨʷʪʦʚ ɻ.ɯ., ɼʘʚʠʜʝʥʢʦ ɸ.ʖ., ɻʫʥʴʢʦ ʊ.ʉ. 

ɺʇʃʀɺ ʆʉʆɹʃʀɺʆʉʊɽʁ ʍɯʄɯʏʅʆɻʆ ʉʂʃɸɼʋ ɹʋʃʔɹ ʂɸʈʊʆʇʃɯ 

ʅɸ ʇʆʊɽʄʅɯʅʅʗ ɰɰ ʄôʗʂʋʐɸéééééééééééééééé.109 

ʈʘʭʠʤʦʚʘ ʉ.ʊ., ʄʘʭʤʫʜʦʚʘ ʅ.ɸ., ʉʘʬʘʨʦʚ ʂ.ʉ. 

ɿʅɸʏɽʅʀɽ ʈʗʉʂʆɺʓʍ ɺ ɹʀʆʃʆɻʀʏɽʉʂʆʁ ʆʏʀʉʊʂɽ 

ɿɸɻʈʗɿʅɽʅʅʓʍ ɺʆɼééééééééééééééééééééé.117 
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ʉʘʬʘʨʦʚ ɸ.ʂ., ʂʘʨʘʤʘʪʦʚʘ ɻ.ɹ.,  

ʉʘʬʘʨʦʚ ʂ.ʉ., ʀʢʨʦʤʦʚʘ ʐ.ʐ. 

ʋʈʆɾɸʁ ʀ ʂɸʏɽʉʊɺʆ ʉɽʄʗʅ ɹɸɿʀʃʀʂɸ ɺ ʋʉʃʆɺʀʗʍ 

ɹʆʊɸʅʀʏɽʉʂʆɻʆ ʉɸɼɸ ʅɸʎʀʆʅɸʃʔʅʆɻʆ ʋʅʀɺɽʈʉʀʊɽʊɸ 

ʋɿɹɽʂʀʉʊɸʅɸéééééééééééééééééééééééé..120 

ʉʘʬʘʨʦʚ ɸ.ʂ., ʉʦʣʠʝʚʘ ɼ.ɺ.,  

ʄʘʥʥʘʥʦʚʘ ʃ.ʆ., ʉʘʬʘʨʦʚ ʂ.ʉ. 

ɺʃʀʗʅʀɽ ʉʊʀʄʋʃʗʊʆʈʆɺ ʈʆʉʊɸ ʅɸ ʇʆʉɽɺʅʓɽ ʂɸʏɽʉʊɺɸ 

ʉɽʄʗʅ ʈɸɿʃʀʏʅʓʍ ʉʆʈʊʆɺ ʄɸʐɸ ʀ ʉʆʀééééééééé.124 

ʉʘʯʠʚʢʦ ʊ.ɺ., ɹʦʩʘʢ ɺ.ʅ. 

ʆʉʆɹɽʅʅʆʉʊʀ ʍʀʄʀʏɽʉʂʆɻʆ ʉʆʉʊɸɺɸ ʉɽʄʗʅ ʇʈʗʅʆ-

ɸʈʆʄɸʊʀʏɽʉʂʀʍ ʀ ʕʌʀʈʅʆ-ʄɸʉʃʀʏʅʓʍ ʂʋʃʔʊʋʈ.............127 

ʋʩʪʠʥʦʚʘ ɻ.ʃ., ʇʘʥʯʝʥʢʦ ʊ.ɺ. 

ʌɽʅʆʊʀʇʆɺɸ ɯ ɻɽʅʆʊʀʇʆɺɸ ʄɯʅʃʀɺɯʉʊʔ ʂɯʃʔʂʆʉʊɯ ɿɽʈɽʅ ɿ 

ʈʆʉʃʀʅʀ ɺ ʈɯɿʅʀʍ ɿɸ ʉʂʆʈʆʉʊʀɻʃɯʉʊʖ ʉʆʈʊɯɺ ʇʐɽʅʀʎɯ 

ʄôʗʂʆɰ ʆɿʀʄʆɰéééééééééééééééééééééééé130 

ʏʘʙʘʥ ʃ.ɺ., ʇʦʟʥʷʢ ʆ.ɺ.,  

ʂʘʩʷʥ ʆ.ɯ., ʂʦʥʜʨʘʪʝʥʢʦ ʉ.ɯ.  

ʄʋʊɸʅʊʅɯ ʃɯʅɯɰ ʉɸʃɸʊʋ ʇʆʉɯɺʅʆɻʆ ʃʀʉʊʂʆɺʆɻʆ, 

ʇʆʍɯɼʅɯ ɺɯɼ ʉʆʈʊʋ ɾʅʀʏééééééééé..ééééé135 

ʗʯʤʝʥʝʚʘ ʉ.ʖ. 

ʀʅʊʈʆɼʋʎʀʈʆɺɸʅʅʓɽ ʉʆʈʊɸ ʃʀʃɽʁʅʀʂʆɺ ʀ 

ʇɽʈʉʇɽʂʊʀɺʓ ʀʍ ʀʉʇʆʃʔɿʆɺɸʅʀʗééééééééééé..144 
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ɺʚʝʜʝʥʠʝ  ɿʥʘʯʝʥʠʝ ʟʣʘʢʦʚ ʚ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ ʥʘʩʪʦʣʴʢʦ ʚʝʣʠʢʦ 

ʠ ʨʘʟʥʦʦʙʨʘʟʥʦ, ʯʪʦ ʟʘʩʣʫʞʠʚʘʝʪ ʩʧʝʮʠʘʣʴʥʦʛʦ ʨʘʩʩʤʦʪʨʝʥʠʷ. 

ʇʰʝʥʠʮʘ ʷʚʣʷʝʪʩʷ ʚʘʞʥʝʡʰʝʡ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʠ ʢʦʨʤʦʚʦʡ ʢʫʣʴ-

ʪʫʨʦʡ. 

ɿʘʩʫʭʘ - ʦʜʠʥ ʠʟ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʬʘʢʪʦʨʦʚ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʦʪʨʠʮʘʪʝʣʴʥʦ ʚʣʠʷʶʱʠʭ ʥʘ ʨʦʩʪ ʠ ʫʨʦʞʘʡʥʦʩʪʴ 

ʨʘʩʪʝʥʠʡ. ʇʦʜ ʚʣʠʷʥʠʝʤ ʵʪʦʛʦ ʬʘʢʪʦʨʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʨʦʩʪ ʠ 

ʜʝʣʝʥʠʝ ʨʘʩʪʠʪʝʣʴʥʳʭ ʢʣʝʪʦʢ ʟʥʘʯʠʪʝʣʴʥʦ ʥʘʨʫʰʘʝʪʩʷ, ʠ ʤʥʦʛʠʝ 

ʚʘʞʥʳʝ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, ʪʘʢʠʝ  ʢʘʢ ʬʦʪʦʩʠʥʪʝʟ, ʧʨʠʚʦʜʷʪ ʢ 

ʩʝʨʴʝʟʥʳʤ ʠʟʤʝʥʝʥʠʷʤ, ʥʘʨʫʰʘʶʱʠʤ ʥʦʨʤʘʣʴʥʫʶ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʴ 

ʨʘʩʪʝʥʠʡ. ʋʨʦʚʝʥʴ ʫʩʪʦʡʯʠʚʦʩʪʠ ʨʘʩʪʝʥʠʠʡ ʢ ʩʪʨʝʩʩʘʤ - ʟʘʩʫʭʝ, ʞʘʨʝ 

ʠ ʪʜ, ʚʳʷʩʥʷʝʪʩʷ ʧʨʠ ʩʪʨʝʩʩʦʚʦʡ ʥʘʛʨʫʟʢʝ. 

ʈʘʩʧʦʣʦʞʝʥʠʝ ʬʦʨʤʳ ʣʠʩʪʴʝʚ ʫ ʨʘʩʪʝʥʠʡ ʦʯʝʥʴ ʚʘʞʥʳ ʩ ʪʦʯʢʠ 

ʟʨʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʟʘʩʫʭʝ. ʋʤʝʥʴʰʝʥʠʝ ʣʠʩʪʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ - 

ʦʜʥʘ ʠʟ ʧʝʨʚʳʭ ʤʝʨ ʧʦ ʧʨʝʜʦʪʚʨʘʱʝʥʠʶ ʥʝʭʚʘʪʢʠ ʚʦʜʳ. ʂʦʛʜʘ 

ʢʦʣʠʯʝʩʪʚʦ ʚʦʜʳ ʚ ʨʘʩʪʝʥʠʷʭ ʫʤʝʥʴʰʘʝʪʩʷ, ʢʣʝʪʢʠ ʩʞʠʤʘʶʪʩʷ, ʘ 

ʢʣʝʪʦʯʥʳʝ ʩʪʝʥʢʠ ʩʢʣʘʜʳʚʘʶʪʩʷ ʠ ʠʟʛʠʙʘʶʪʩʷ. ʕʪʦʪ ʧʨʦʮʝʩʩ, 

ʧʨʦʠʩʭʦʜʷʱʠʡ ʚ ʢʣʝʪʢʘʭ, ʧʨʠʚʦʜʠʪ ʢ ʧʘʜʝʥʠʶ ʛʠʜʨʦʩʪʘʪʠʯʝʩʢʦʛʦ 

ʜʘʚʣʝʥʠʷ ʠʣʠ ʪʫʨʛʦʨʘ. ɺʦʜʥʳʡ ʩʪʨʝʩʩ ʦʛʨʘʥʠʯʠʚʘʝʪ ʨʘʟʤʝʨ ʥʝ ʪʦʣʴʢʦ 

ʦʪʜʝʣʴʥʳʭ ʣʠʩʪʴʝʚ,  ʥʦ ʢʦʣʠʯʝʩʪʚʦ ʚʝʪʚʝʡ ʥʘ ʨʘʩʪʝʥʠʷʭ. ʇʦʩʣʝ 

ʟʘʚʝʨʰʝʥʠʷ ʨʘʟʚʠʪʠʷ ʣʠʩʪʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʧʨʠ ʥʝʭʚʘʪʢʝ ʚʦʜʳ 

ʣʠʩʪʴʷ ʦʧʘʜʘʶʪ [1]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʘʟʨʘʙʦʪʘʥʳ ʩʦʚʨʝʤʝʥʥʳʝ ʤʝʪʦʜʳ, 

ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʠʟʫʯʘʪʴ, ʢʘʢ ʧʨʦʠʩʭʦʜʷʪ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʠ 

ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʝʨʝʜʘʯʠ ʛʝʥʦʤʫ ʩʠʛʥʘʣʦʚ 
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ʩʪʨʝʩʩʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʨʝʘʢʮʠʠ ʛʝʥʦʤʘ ʥʘ ʵʪʠ ʩʠʛʥʘʣʳ. ʏʪʦʙʳ 

ʢʣʝʪʢʠ ʣʶʙʦʛʦ ʦʨʛʘʥʠʟʤʘ ʨʝʘʛʠʨʦʚʘʣʠ ʥʘ ʩʠʛʥʘʣʳ ʚʥʝʰʥʝʡ ʩʨʝʜʳ, 

ʦʥʠ ʜʦʣʞʥʳ ʙʳʪʴ ʚ ʩʦʩʪʦʷʥʠʠ ʧʨʠʥʠʤʘʪʴ ʵʪʠ ʩʠʛʥʘʣʳ ʠ 

ʧʨʝʦʙʨʘʟʦʚʳʚʘʪʴ ʠʭ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʦʪʚʝʪ. ɼʣʷ ʵʪʦʛʦ ʚ ʢʣʝʪʢʘʭ 

ʜʦʣʞʝʥ ʙʳʪʴ ʤʝʭʘʥʠʟʤ ʚʦʩʧʨʠʷʪʠʷ ʠ ʩʣʫʭʘ. ɹʦʣʴʰʘʷ ʯʘʩʪʴ, ʝʩʣʠ ʥʝ 

ʚʩʝ, ʠʟ ʵʪʠʭ ʩʠʛʥʘʣʦʚ ʚʦʩʧʨʠʥʠʤʘʝʪʩʷ ʨʝʮʝʧʪʦʨʘʤʠ ʧʣʘʟʤʘʪʠʯʝʩʢʦʡ 

ʤʝʤʙʨʘʥʳ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʢʣʝʪʢʠ [1]. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʫʱʝʩʪʚʫʝʪ 

ʤʥʦʛʦ ʤʝʪʦʜʦʚ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʦʩʪʠ ʠ 

ʞʘʨʦʩʪʦʡʢʦʩʪʠ ʧʦʣʝʚʳʭ ʢʫʣʴʪʫʨ. ʅʘʠʙʦʣʝʝ ʧʨʦʩʪʳʤ ʠʟ ʥʠʭ ʷʚʣʷʝʪʩʷ 

ʦʮʝʥʢʘ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʦʩʪʠ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ 

ʦʧʨʝʜʝʣʝʥʠʠ ʧʨʦʨʘʩʪʘʥʠʷ ʩʝʤʷʥ ʠ ʨʦʩʪʘ ʧʨʦʨʦʩʪʢʦʚ ʚ ʨʘʩʪʚʦʨʘʭ 

ʦʩʤʦʪʠʢʦʚ, ʠʤʠʪʠʨʫʶʱʠʭ ʥʝʜʦʩʪʘʪʦʢ ʚʣʘʛʠ. ʇʨʠ ʦʜʠʥʘʢʦʚʦʤ ʫʨʦʚʥʝ 

ʟʘʩʫʭʠ ʩʪʝʧʝʥʠ ʩʥʠʞʝʥʠʷ ʚʩʭʦʞʝʩʪʠ ʩʝʤʷʥ ʫ ʨʘʟʥʳʭ ʚʠʜʦʚ ʠ ʩʦʨʪʦʚ 

ʦʪʣʠʯʘʶʪʩʷ, ʯʪʦ ʠ ʦʪʨʘʞʘʝʪ ʠʭ ʨʘʟʣʠʯʥʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ɼʣʷ ʠʟʫʯʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʨʘʩʪʝʥʠʡ 

ʢ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʬʘʢʪʦʨʘʤ ʥʘʰʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʥʘʧʨʘʚʣʝʥʳ 

ʥʘ ʦʧʨʝʜʝʣʝʥʠʝ ʟʘʩʫʭʦ- ʠ ʞʘʨʦʫʩʪʦʡʯʠʚʦʩʪʠ,  ʘ ʪʘʢʞʝ 

ʩʦʣʝʫʩʪʦʡʯʠʚʦʩʪʠ. ɺ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ ʧʦ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤ 

ʧʘʨʘʤʝʪʨʘʤ [2, 4, 5, 6]. ʄʘʪʝʨʠʘʣʦʤ ʠʩʩʣʝʜʦʚʘʥʠʡ   ʩʣʫʞʠʣʠ  16 

ʨʘʟʥʦʚʠʜʥʦʩʪʝʡ ʪʚʝʨʜʦʡ ʧʰʝʥʠʮʳ.  ʆʧʨʝʜʝʣʝʥʠʝ 

ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʦʩʪʠ ʧʰʝʥʠʮʳ ʚ ʧʝʨʠʦʜ ʚʩʭʦʜʦʚ ʧʨʦʚʦʜʠʣʠ ʪʨʝʤʷ 

ʤʝʪʦʜʘʤʠ: ʧʦ ʩʧʦʩʦʙʥʦʩʪʠ ʩʝʤʷʥ ʧʨʦʨʘʩʪʘʪʴ ʧʨʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʤ 

ʜʝʬʠʮʠʪʝ ʚʣʘʛʠ, ʪʘʢʠʝ ʫʩʣʦʚʠʷ ʩʦʟʜʘʚʘʣʠ ʚ ʨʘʩʪʚʦʨʝ ʩʘʭʘʨʦʟʳ ʧʨʠ 

ʦʩʤʦʪʠʯʝʩʢʦʤ ʜʘʚʣʝʥʠʝ 20 ʘʪʤ [4];  ʧʦ ʞʘʨʦʫʩʪʦʡʯʠʚʦʩʪʠ ʟʘʨʦʜʳʰʘ, 

ʢʦʪʦʨʫʶ ʦʧʨʝʜʝʣʷʣʠ ʥʘ ʦʩʥʦʚʘʥʠʠ ʦʮʝʥʢʠ ʚʩʭʦʞʝʩʪʠ ʩʝʤʷʥ ʧʦʩʣʝ 

ʧʨʦʛʨʝʚʘʥʠʷ ʚ ʚʦʜʷʥʦʤ ʪʝʨʤʦʩʪʘʪʝ ʚ ʪʝʯʝʥʠʝ 25 ʤʠʥʫʪ ʧʨʠ ʪʝʤʧʝʨʘ-

ʪʫʨʝ 54-55Áʉ [2, 3];  ʩʦʣʝʫʩʪʦʡʯʠʚʦʩʪʴ  ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʩʧʦʩʦʙʥʦʩʪʠ 

ʩʝʤʷʥ ʧʨʦʨʘʩʪʘʪʴ ʚ 0,3 ʄ ʩʦʣʝʚʦʡ ʩʨʝʜʝ [6], ʥʘ ʦʩʥʦʚʘʥʠʠ 

ʢʦʤʧʣʝʢʩʥʦʡ ʦʮʝʥʢʠ ʧʦ ʠʥʜʝʢʩʫ ʦʙʱʝʡ ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʦʩʪʠ, 

ʦʧʨʝʜʝʣʷʝʤʦʡ ʧʦ ʬʦʨʤʫʣʝ ʔ=2ʘ+ʔ, ʛʜʝ ʔ - ʠʥʜʝʢʩ 

ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʦʩʪʠ ʟʘʨʦʜʳʰʘ ʩʝʤʷʥ, ʘ - ʚʩʭʦʞʝʩʪʴ ʩʝʤʷʥ ʚ ʨʘʩʪʚʦʨʝ 

ʩʘʭʘʨʦʟʳ, ʔ - ʚʩʭʦʞʝʩʪʴ ʩʝʤʷʥ ʧʦʩʣʝ ʪʝʧʣʦʚʦʛʦ ʩʪʨʝʩʩʘ [5]. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 
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       ʊʘʙʣʠʮʘ 1 

ʆʮʝʥʢʘ ʚʩʭʦʞʝʩʪʠ ʩʝʤʷʥ ʧʦʩʣʝ ʟʘʩʫʭʦ-,  ʞʘʨʦ ʠ ʩʦʣʝʫʩʪʦʡʯʠʚʦʩʪʠ ʫ ʩʦʨʪʦʚ ʪʚʝʨʜʦʡ  ʧʰʝʥʠʮʳ (T. durum Desf. ) 
ˉ-ʢʘʪʘʣʦʛʘ 

 

ʅʘʟʚʘʥʠʝ ʩʦʨʪʦʚ ɺʩʭʦʞʝʩʪʴ ʧʨʦʨʘʩʪʘʥʠʷ ʚ % ʆʙʱʠʡ 

ʠʥʜʝʢʩ 

ʟʘʩʫʭʦʫʩʪ

-ʪʠ 

ɻʨʫʧʧʘ  

ʟʘʩʫʭʦʫʩʪ

ʦʡʯʠʚʦʩʪ

ʠ 

ʀʟʤʝʥʝ 

ʥʠʷ ʚ 

ʛʨʫʧʧʝ 

ʠʥʜʝʢʩʘ 

ʠʥʪʝʥʩʠʚʥʦ

ʩʪʠ 

ɺʩʭʦʞʝʩʪʴ 

ʩʝʤʷʥ   ʚ % 

ʧʦʩʣʝ 

ʩʦʣʝʚʦʛʦ 

ʩʪʨʝʩʩʘ 

ɺ ʚʦʜʝ ɺ 

ʩʘʭ-ʟʝ 

 

ʇʦʩ 

ʣʝ 

ʧʨʦʛʨ

ʝʚʘ 

1 2 3 4 5 6 7 8 9 

BBFSO19k-29 v.Alboobscurum 100 49 55 153 I 153-169 28 ſ 

BBFSO19k-31 v. Lybicum 100 27 57 111 III  166-111 44- 

BBFSO19k-39 v. Lybicum 100 56 57 169 I 153-169 28 ſ 

BBFSO19k-33 v.Alboprovinciale 100 34 41 109 III  106-111 52 - 

BBFSO19k-38 v. Aegiptiacum 100 47 82 136 I 153-169  46 - 

BBFSO19k-40 v.Melonoleucurum 100 48 50 146 I 153-169 44 - 

BBFSO19k-42 v. Affine 100 38 30 106 III  106-111 60 - 

BBFSO19k-85 v. Affine 100 42 2 106 III  106-111 30 = 

BBFSO19k-43 v. Murciense 100 48 18 144 I 153-169 42 - 

BBFSO19k-44 v. Murciense 100 49 61 149 I 153-169 56- 

BBFSO19k-91 v.Hordeiforme 100 32 39 119 II  106-111 25 ſ 

BBFSO19k-101 v.Leucomelan 100 38 50 126 II  122-135 34 = 

BBFSO19k-60 v. Mut. Apulicum 100 45 47 135 II  125-135 20 ſ 

BBFSO19k-94 v. Leucurum 100 52 21 125 III  106-111 22 ſ 

BBFSO19k-72 v. Leucurum 100 39 74 152 I 169-153 30 = 

St Karabax  100 46 50 142 I 169-153 32 = 

ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ: - ʫʩʪʦʡʯʠʚʳʝ; = ʩʨʝʜʥʝʫʩʪʦʡʯʠʚʳʝ; ſ ʥʝʫʩʪʦʡʯʠʚʳʝ 
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ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. ʈʝʟʫʣʴʪʘʪʳ ʦʪʨʘʞʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 

ʂʘʢ ʤʳ ʚʠʜʠʤ ʠʟ ʪʘʙʣʠʮʳ, ʨʝʟʫʣʴʪʘʪʳ ʜʘʥʥʳʭ  ʦʙʦʟʥʘʯʝʥʳ  

ʫʩʣʦʚʥʳʤʠ ʩʠʤʚʦʣʘʤʠ: - ʫʩʪʦʡʯʠʚʳʡ; = ʩʨʝʜʥʝʫʩʪʦʡʯʠʚʳʡ; ſ 

ʥʝʫʩʪʦʡʯʠʚʳʝ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʤ ʚ ʪʘʙʣʠʮʝ 1, 

ʥʝʢʦʪʦʨʳʝ ʨʘʟʥʦʚʠʜʥʦʩʪʠ ʪʚʝʨʜʦʡ ʧʰʝʥʠʮʳ ʙʳʣʠ ʧʦʢʘʟʘʥʳ ʢʘʢ 

ʫʩʪʦʡʯʠʚʳʝ ʢ ʟʘʩʫʭʝ, ʪʘʢ ʠ ʢ ʞʘʨʝ,  ʢʦʪʦʨʳʝ ʧʨʠʥʘʜʣʝʞʘʪ ʢ 1-ʡ ʛʨʫʧʧʝ. 

ʀʟ ʥʠʭ ʉʪʘʥʜʘʨʪʥʳʡ ʂʘʨʘʙʘʭ, ʘ ʪʘʢʞʝ  ʥʝʢʦʪʦʨʳʝ ʨʘʟʥʦʚʠʜʥʦʩʪʠ 

ʪʚʝʨʜʦʡ ʧʰʝʥʠʮʳ, ʥʘʧʨʠʤʝʨ: ʦʪʥʦʩʷʱʠʡʩʷ ˉ- ʢʘʪʦʣʦʛʘ K-29 v. Albo 

obscurum, v. Lybicum ʚ K-39, v. Aegiptiacum ʚ K-38, v. Melonoleucurum 

ʚ K-40 ʧʦʢʘʟʘʥʳ ʢʘʢ ʫʩʪʦʡʯʠʚʳʝ. ʀʟʤʝʥʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʠʥʜʝʢʩʘ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʵʪʠʭ ʚʠʜʦʚ ʩʦʩʪʘʚʠʣʦ 153ï169. ʀʟ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ 

ʪʘʙʣʠʮʝ 3 ʩʦʨʪʦʦʙʨʘʟʮʘ ʧʰʝʥʠʮʳ  ʦʙʣʘʜʘʶʪ ʨʘʟʣʠʯʥʦʡ 

ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʟʘʩʫʭʝ ʠ ʪʝʧʣʦʚʦʤʫ ʩʪʨʝʩʩʫ (ʥʝʢʦʪʦʨʳʝ - ʢ ʟʘʩʫʭʝ, ʘ 

ʥʝʢʦʪʦʨʳʝ - ʢ ʪʝʧʣʦʚʦʤʫ ʩʪʨʝʩʩʫ). ʆʥʠ ʙʳʣʠ ʦʪʥʝʩʝʥʳ ʢʦ 2 ʛʨʫʧʧʝ, ʚ 

ʢʦʪʦʨʦʡ ʠʟʤʝʥʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠʥʜʝʢʩʘ ʢʦʣʝʙʘʣʦʩʴ ʦʪ 120  ʜʦ 135. 

ʊʘʢ, ʥʘʧʨʠʤʝʨ: v. Hordeiforme, ʦʪʥʦʩʷʱʠʡʩʷ ˉ- ʢʘʪʦʣʦʛʘ ʂ-91, v. Mut. 

Apulicum ʂ-60, v. Leucomelan  ʂ-101 ʠ ʪ.ʜ. ɸ 6 ʩʦʨʪʦʚ 

ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʥʳ ʢʘʢ ʥʝʩʪʘʙʠʣʴʥʳʝ: ʥʘʧʨʠʤʝʨ, v. Lybicum ʂ-94 ʠ 

ʜʨʫʛʠʝ. 

ɽʩʣʠ ʤʳ ʧʦʩʤʦʪʨʠʤ ʥʘ ʜʘʥʥʳʝ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʪʘʙʣʠʮʝ 1, 

ʪʦ ʤʦʞʥʦ ʫʚʠʜʝʪʴ, ʯʪʦ ʢ ʩʦʣʝʚʦʤʫ ʩʪʨʝʩʩʫ ʦʢʘʟʘʣʠʟʴ ʫʩʪʦʡʯʠʚʳʤʠ 6 

ʩʦʨʪʦʦʙʨʘʟʮʦʚ ʪʚʝʨʜʦʡ ʧʰʝʥʠʮʳ: ʪʘʢ, ʥʘʧʨʠʤʝʨ,  k-38. v. Aegiptiacum.  

ʂ ʩʨʝʜʥʝʫʩʪʦʡʯʠʚʦʡ ʛʨʫʧʧʝ ʤʦʞʥʦ ʦʪʥʝʩʪʠ 4 ʩʦʨʪʘ: ʥʘʧʨʠʤʝʨ, k72. v. 

Leucurum,  ʢ  ʥʝʫʩʪʦʡʯʠʚʦʡ - 5, ʥʘʧʨʠʤʝʨ k-31. v. Lybicu ʠ ʜʨʫʛʠʝ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦ ʦʮʝʥʢʠ ʚʩʭʦʞʝʩʪʠ ʩʝʤʷʥ ʧʦʩʣʝ ʟʘʩʫʭʠ, 

ʞʘʨʳ, ʩʦʣʝʚʦʛʦ ʩʪʨʝʩʩʘ ʙʳʣʦ ʦʪʦʙʨʘʥʦ 4 ʦʙʨʘʟʮʘ, ʢʦʪʦʨʳʝ ʫʩʪʦʡʯʠʚʳʝ 

ʢ ʢʘʞʜʳʤ 3-ʤ ʩʪʨʝʩʩʘʤ: ʂ-38 v. Aegiptiacum;  ʂ-40 v. Melonoleucurum; 

ʂ-43 v. Murciense; ʂ-44 v. Murciense. ʆʙʨʘʟʮʳ, ʦʪʦʙʨʘʥʥʳʝ ʠʟ-ʟʘ ʠʭ 

ʚʳʩʦʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ  ʢ ʟʘʩʫʭʝ, ʞʘʨʝ ʠ ʟʘʩʦʣʝʥʠʶ   ʤʦʞʥʦ  

ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʢ ʚʳʨʘʱʠʚʘʥʠʶ  ʚ ʧʦʜʭʦʜʷʱʠʭ ʨʝʛʠʦʥʘʭ ʥʘʰʝʡ 

ʨʝʩʧʫʙʣʠʢʠ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʜʦʥʦʨʦʚ ʧʨʠ ʩʝʣʝʢʮʠʦʥʥʦʡ 

ʨʘʙʦʪʝ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1 ʈ.ʊ.ɸʣʠʝʚ, ʄ.ɸ. ɸʙʙʘʩʦʚ, ɺ.ʈ. ʈʘʛʠʤʣʠ. ɸʜʘʧʪʘʮʠʷ 

ʨʘʩʪʝʥʠʡ ʢ ʩʪʨʝʩʩʦʚʳʤ ʬʘʢʪʦʨʘʤ. ɹʘʢʫ: ʅʘʫʢʘ, ʩ. 348. 2014.  

2. ɸ.ʄ. ɺʦʣʢʦʚʘ, ʖ.ɻ. ʇʝʨʝʧʘʜʴʷ. ɼʠʘʛʥʦʩʪʠʢʘ 
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ʨʫʢʦʚʦʜʩʪʚʦè ɼʠʘʛʥʦʩʪʠʢʘ ʫʩʪʦʡʯʠʚʦʩʪʠ ʨʘʩʪʝʥʠʡ ʢ ʩʪʨʝʩʩʦʚʳʤ 

ʚʦʟʜʝʡʩʪʚʠʷʤ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʫʩʣʦʚʠʷʤ ʩʨʝʜʳ. ʃ.: ʂʦʣʦʩ. 1976, ʩ. 

121. 
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ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʦʩʪʠ ʩʦʨʪʦʚ ʠ ʦʙʨʘʟʮʦʚ ʧʦ ʧʨʦʨʘʩʪʘʥʠʶ ʩʝʤʷʥ ʥʘ 

ʨʘʩʪʚʦʨʘʭ ʩʘʭʘʨʦʟʳ ʩ ʚʳʩʦʢʠʤ ʦʩʤʦʪʠʯʝʩʢʠʤ ʜʘʚʣʝʥʠʝʤ. ɺ ʢʥ.: 

ʄʝʪʦʜʳ ʦʮʝʥʢʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʨʘʩʪʝʥʠʡ ʢ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ 

ʫʩʣʦʚʠʷʤ ʩʨʝʜʳ. ʃ.: ʂʦʣʦʩ. 1976, ʩʪʨ. 56. 

5. ʖ.ʌ. ʖʩʠʧʦʚ. ʂʦʤʧʣʝʢʩʥʘʷ ʦʮʝʥʢʘ ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʦʩʪʠ 

ʟʝʨʥʦʚʳʭ ʟʣʘʢʦʚ. ɺ ʢʥ.: ʄʝʪʦʜʳ ʦʮʝʥʢʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʨʘʩʪʝʥʠʡ ʢ 

ʥʝʙʣʦʛʦʧʨʠʷʪʥʳʤ ʫʩʣʦʚʠʷʭ ʩʨʝʜʳ ʃ.: ʂʦʣʦʩ. 1976, ʩ. 25. 

6. ɻ.ɺ.ʋʜʦʚʝʥʢʦ, ɺ.ʅ. ʉʠʥʝʣʴʥʠʢʦʚʘ, ɻ.ɺ. ɼʘʚʳʜʦʚʘ. ʆʮʝʥʢʘ 

ʩʦʣʝʫʩʪʦʡʯʠʚʦʩʪʠ ʨʘʩʪʝʥʠʡ  (ɼʠʘʛʥʦʩʪʠʢʘ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʩʪʨʝʩʩʦʚʳʤ 
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  ʇʝʨʝʨʘʙʘʪʳʚʘʶʱʘʷ, ʢʦʤʙʠʢʦʨʤʦʚʘʷ ʠ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʘʷ 

ʦʪʨʘʩʣʠ  ʚʦ ʚʩʝʤ ʤʠʨʝ ʢʨʘʡʥʝ ʟʘʠʥʪʝʨʝʩʦʚʘʥʳ ʚ ʥʝʧʨʝʨʳʚʥʦʤ 

ʫʚʝʣʠʯʝʥʠʠ ʦʙʲʝʤʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʙʝʣʢʘ. ʇʦʵʪʦʤʫ ʩʦʷ, 

ʥʘʢʘʧʣʠʚʘʶʱʘʷ ʚ ʩʝʤʝʥʘʭ ʜʦ 36-40% ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʛʦ ʙʝʣʢʘ, 

ʧʨʠʦʙʨʝʣʘ ʩʪʘʪʫʩ ʦʜʥʦʡ ʠʟ ʛʣʘʚʥʳʭ ʢʫʣʴʪʫʨ ʤʠʨʦʚʦʛʦ ʟʝʤʣʝʜʝʣʠʷ [1].  

   ɹʣʘʛʦʧʨʠʷʪʥʦʝ ʩʦʯʝʪʘʥʠʝ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʧʦʟʚʦʣʷʝʪ 

ʰʠʨʦʢʦ ʚʦʟʜʝʣʳʚʘʪʴ ʩʦʶ ʢʘʢ ʧʠʱʝʚʦʝ, ʢʦʨʤʦʚʦʝ ʠ ʪʝʭʥʠʯʝʩʢʦʝ 

ʨʘʩʪʝʥʠʝ. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ, ʠʟ-ʟʘ ʫʧʘʜʢʘ ʧʨʦʠʟʚʦʜʩʪʚʘ 
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ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʦʡ ʧʨʦʜʫʢʮʠʠ, ʜʝʬʠʮʠʪ ʧʠʱʝʚʳʭ ʙʝʣʢʦʚ  

ʫʩʫʛʫʙʣʷʝʪʩʷ ʦʙʱʠʤ ʩʥʠʞʝʥʠʝʤ ʧʣʘʪʸʞʝʩʧʦʩʦʙʥʦʛʦ ʩʧʨʦʩʘ 

ʥʘʩʝʣʝʥʠʷ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʨʝʘʣʠʟʘʮʠʷ ʥʘʩʝʣʝʥʠʶ ʛʦʪʦʚʳʭ ʧʠʱʝʚʳʭ 

ʧʨʦʜʫʢʪʦʚ ʠ ʧʦʣʫʬʘʙʨʠʢʘʪʦʚ ʥʘ ʦʩʥʦʚʝ ʩʦʝʚʦʛʦ ʙʝʣʢʘ ʧʦ ʮʝʥʘʤ ʚ 3-5 

ʨʘʟ ʥʠʞʝ, ʯʝʤ ʠʭ ʤʷʩʦʤʦʣʦʯʥʳʝ ʘʥʘʣʦʛʠ, ʧʦʟʚʦʣʷʝʪ ʦʙʝʩʧʝʯʠʪʴ 

ʨʝʰʝʥʠʝ ʤʝʜʠʢʦ-ʩʦʮʠʘʣʴʥʦʡ ʧʨʦʙʣʝʤʳ ʙʝʣʢʦʚʦʛʦ ʜʝʬʠʮʠʪʘ ʚ 

ʧʠʪʘʥʠʠ. ɹʣʘʛʦʜʘʨʷ ʙʦʛʘʪʦʤʫ ʠ ʨʘʟʥʦʦʙʨʘʟʥʦʤʫ ʭʠʤʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ 

ʩʦʷ ʥʘʰʣʘ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʦʢʦʣʦ 1000 ʚʠʜʦʚ 

ʙʣʶʜ ʠ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ [2, 3]. 

ʉʝʣʝʢʮʠʦʥʥʘʷ ʨʘʙʦʪʘ ʦʧʠʨʘʝʪʩʷ ʥʘ ʛʝʥʝʪʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʇʦʵʪʦʤʫ ʜʣʷ ʚʳʚʝʜʝʥʠʷ ʚʳʩʦʢʦʫʨʦʞʘʡʥʳʭ ʩʦʨʪʦʚ ʣʶʙʦʡ ʢʫʣʴʪʫʨʳ 

ʜʣʷ ʢʘʞʜʦʡ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʟʦʥʳ ʩʝʣʝʢʮʠʦʥʝʨʫ ʥʝʦʙʭʦʜʠʤʦ 

ʟʥʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ ʪʠʧʝ ʥʘʩʣʝʜʦʚʘʥʠʷ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ, 

ʯʠʩʣʝʥʥʦʩʪʠ ʛʝʥʦʚ, ʦʪʚʝʯʘʶʱʠʭ ʟʘ ʠʭ ʧʨʦʷʚʣʝʥʠʝ ʚ ʬʝʥʦʪʠʧʝ, ʩʠʣʝ 

ʛʝʥʦʚ ʠ ʠʭ ʣʦʢʘʣʠʟʘʮʠʠ ʚ ʭʨʦʤʦʩʦʤʘʭ. ʈʘʟʚʠʪʠʝ ʢʘʞʜʦʛʦ ʧʨʠʟʥʘʢʘ ʠʣʠ 

ʩʚʦʡʩʪʚʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʛʝʥʦʪʠʧʘ, ʧʨʦʪʝʢʘʝʪ ʚʩʝʛʜʘ ʧʨʠ 

ʨʘʟʣʠʯʘʶʱʠʭʩʷ ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ ʩʪʝʧʝʥʠ ʚʥʝʰʥʠʭ ʫʩʣʦʚʠʷʭ. ʇʦʵʪʦʤʫ 

ʥʘʩʣʝʜʩʪʚʝʥʥʦʩʪʴ ʣʶʙʦʛʦ ʧʨʠʟʥʘʢʘ ʠʣʠ ʩʚʦʡʩʪʚʘ ʚʩʝʛʜʘ ʧʨʦʷʚʣʷʝʪʩʷ ʚ 

ʬʦʨʤʝ ʨʘʟʣʠʯʥʳʭ ʤʦʜʠʬʠʢʘʮʠʡ [4].  

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ 
 ʉ ʮʝʣʴʶ ʦʧʨʝʜʝʣʝʥʠʷ ʥʘʩʣʝʜʫʝʤʦʩʪʠ ʠ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ 

ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ ʩʦʠ, ʧʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʚ ʨʘʟʣʠʯʥʳʝ 

ʛʦʜʳ (ʜʚʫʭʬʘʢʪʦʨʥʳʡ ʘʥʘʣʠʟ), ʙʳʣʠ ʠʩʩʣʝʜʦʚʘʥʳ ʩʣʝʜʫʶʱʠʝ 

ʧʘʨʘʤʝʪʨʳ: ʛʝʥʝʪʠʯʝʩʢʘʷ (g2
g ï genetic variance)  ʠ ʬʝʥʦʪʠʧʠʯʝʩʢʘʷ  

ʚʘʨʠʘʥʩʘ (g2
ph ï phenotypic variance), ʢʦʵʬʬʠʮʠʝʥʪ ʥʘʩʣʝʜʫʝʤʦʩʪʠ  ʚ 

ʰʠʨʦʢʦʤ ʩʤʳʩʣʝ ʩʣʦʚʘ  (h2 ï heritability in broad sense), 

ʬʝʥʦʪʠʧʠʯʝʩʢʠʡ (PCV,% - phenotypic coefficients  of variation,%) ʠ 

ʛʝʥʦʪʠʧʠʯʝʩʢʠʡ ʢʦʵʬʬʠʮʠʝʥʪʳ ʚʘʨʠʘʮʠʠ (GCV,% - genotypic  

coefficients  of variation,%), ʛʝʥʝʪʠʯʝʩʢʠʡ ʧʨʦʛʨʝʩʩ (GA, % - genetic 

advance, %) [5,6].   ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ 

ʚ ʧʘʢʝʪʝ ʧʨʦʛʨʘʤʤ STATISTICA. ʄʘʪʝʨʠʘʣʦʤ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʧʦʩʣʫʞʠʣʠ 5 ʛʝʥʦʪʠʧʦʚ ʩʦʠ, ʚ 3-ʭ ʢʨʘʪʥʦʡ ʧʦʚʪʦʨʥʦʩʪʠ 

(ʙʠʦʤʝʪʨʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʦ 10 ʨʘʩʪʝʥʠʷʤ ʚ ʢʘʞʜʦʤ ʧʦʚʪʦʨʝʥʠʠ) ʚ 

ʪʝʯʝʥʠʠ 3-ʭ ʣʝʪ.  

         ʆʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʦʙʣʝʤ ʚʳʨʘʱʠʚʘʥʠʷ ʩʦʠ ʚ ʫʩʣʦʚʠʷʭ 

ʢʣʠʤʘʪʘ ʄʦʣʜʦʚʳ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʝʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʚ ʵʪʦʤ ʨʝʛʠʦʥʝ 

ʩʜʝʨʞʠʚʘʝʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʥʝʩʪʘʙʠʣʴʥʦʡ ʫʨʦʞʘʡʥʦʩʪʴʶ ʧʦ ʛʦʜʘʤ. 

ʆʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ ʥʝʩʪʘʙʠʣʴʥʦʩʪʠ ʫʨʦʞʘʝʚ ʩʦʠ ʷʚʣʷʶʪʩʷ ʠʶʣʴʩʢʦ-
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ʘʚʛʫʩʪʦʚʩʢʠʝ ʟʘʩʫʭʠ ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʵʪʦʛʦ ʨʝʛʠʦʥʘ. ʃʝʪʦ  ʟʘ ʛʦʜʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʈʝʩʧʫʙʣʠʢʝ ʄʦʣʜʦʚʘ ʙʳʣʦ ʪʝʧʣʝʝ ʦʙʳʯʥʦʛʦ ʠ ʩ 

ʥʝʜʦʙʦʨʦʤ ʦʩʘʜʢʦʚ. ʂʦʣʠʯʝʩʪʚʦ ʚʳʧʘʚʰʠʭ ʦʩʘʜʢʦʚ ʟʘ ʩʝʟʦʥ ʩ ʤʘʷ ʧʦ 

ʘʚʛʫʩʪ ʥʘ ʥʘʰʠʭ ʧʦʣʷʭ ʩʦʩʪʘʚʠʣʦ ʦʪ 42 ʤʤ ʜʦ 95,4ʤʤ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ 

ʤʝʥʴʰʝ, ʯʝʤ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʝʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦ  ʛ. ʂʠʰʠʥʵʫ (ʪʘʙʣ. 1, 

2). 

ʊʘʙʣʠʮʘ 1 

ʂʦʣʠʯʝʩʪʚʦ ʚʳʧʘʚʰʠʭ ʦʩʘʜʢʦʚ ʟʘ ʩʝʟʦʥ ʩ ʤʘʷ ʧʦ ʘʚʛʫʩʪ 2017-2019 

                     

ɻʦʜʳ 

ʤʘʡ ʠʶʥʴ ʠʶʣʴ ʘʚʛʫʩʪ ʉʫʤʤʘ 

ʟʘ 4 

ʤʝʩʷʮʘ 

ʉʫʤʤʘ  

ɿʘ 12  

ʤʝʩʷʮʝʚ 

2017* 46,8 61,2 77,7 26,6 212,3 540,3 

2017** 7,8 18,6 9,8 5,8 42,0 93,2 

2018* 23,9 105,7 91,1 6,6 227,3 532,8 

2018** 8,4 58,4 26,2 2,4 95,4 97,6 

2019* 27,4 92,9 33,4 28,9 182,6 379,4 

2019** 19,4 32,8 6,2 15,2 73,6 96,8 

ʉʨʝʜʥʝ  

ʤʥʦʛʦʣʝʪ-

ʥʠʝ 

48 66 64 56 234 542 

*ɼʘʥʥʳʝ ʧʦ ʂʠʰʠʥʵʫ. (https://www.weather-

atlas.com/en/moldova/chisinau-weather-       may#climate_text_1) 

** ɼʘʥʥʳʝ ʠʥʩʪʠʪʫʪʩʢʦʡ ʤʝʪʝʦʩʪʘʥʮʠʠ 

 

ʊʘʙʣʠʮʘ 2 

ʄʘʢʩʠʤʘʣʴʥʳʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʟʘ ʣʝʪʥʠʡ ʧʝʨʠʦʜ 2017-2019 

ʛʦʜʳ 

ʛʦʜʳ ʤʘʡ ʠʶʥʴ ʠʶʣʴ ʘʚʛʫʩʪ 

2017 29,6 32,4 38,1 34,8 

2018 32,4 33,4 33,0 34,3 

2019 32,1 35,1 34,1 34,5 

        

    ʉʨʝʜʠ ʠʟʫʯʝʥʥʳʭ ʥʘʤʠ ʛʝʥʦʪʠʧʦʚ ʠʤʝʶʪʩʷ ʩʫʱʝʩʪʚʝʥʥʳʝ 

ʨʘʟʣʠʯʠʷ ʚ ʧʨʦʷʚʣʝʥʠʠ ʧʨʠʟʥʘʢʦʚ (ʪʘʙʣ. 3). ʋ ʩʦʨʪʘ Deia ʧʦ ʧʨʠʟʥʘʢʘʤ 

ʯʠʩʣʦ ʙʦʙʦʚ ʠ ʯʠʩʣʦ ʩʝʤʷʥ ʥʘ ʨʘʩʪʝʥʠʠ ʦʪʤʝʯʝʥʳ ʩʫʱʝʩʪʚʝʥʥʳʝ 

ʨʘʟʣʠʯʠʷ, ʦʩʦʙʝʥʥʦ ʤʝʞʜʫ 2017 ʠ 2019 ʛʦʜʦʤ. ʇʦ ʧʨʠʟʥʘʢʫ ʤʘʩʩʘ 

ʩʝʤʷʥ ʩ ʨʘʩʪʝʥʠʷ  ʩʫʱʝʩʪʚʝʥʥʳʭ ʨʘʟʣʠʯʠʡ ʥʝ ʦʪʤʝʯʝʥʦ.  

https://www.weather-atlas.com/en/moldova/chisinau-weather-%20%20%20%20%20%20%20may#climate_text_1
https://www.weather-atlas.com/en/moldova/chisinau-weather-%20%20%20%20%20%20%20may#climate_text_1
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ʊʘʙʣʠʮʘ 3 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʛʝʥʦʪʠʧʦʚ ʧʦ ʧʨʠʟʥʘʢʘʤ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ 

ɻʝʥʦʪʠʧ 

 

ɻʦʜ ʏʠʩʣʦ 

ʙʦʙʦʚ ʥʘ 

ʨʘʩʪʝʥʠʠ,ʰ

ʪ. 

ʏʠʩʣʦ 

ʩʝʤʷʥ ʥʘ 

ʨʘʩʪʝʥʠʠ,ʰ

ʪ. 

ʄʘʩʩʘ 

ʩʝʤʷʥ ʩ 

ʨʘʩʪʝʥʠʷ, ʛ. 

Deia 2017 18,7Ñ1,28 38,4Ñ2,9 5,97Ñ0,37 

-,,- 2018 19,8Ñ1,72 44,57Ñ3,27 5,5Ñ0,2 

-,,- 2019 22,87Ñ1,2 52,7Ñ2,6 5,78Ñ0,23 

Glia x DorinŞa 2017 22,2Ñ1,27 52,33Ñ2,9 5,87Ñ0,38 

-,,- 2018 26,0Ñ1,8 60,5Ñ3,3 7,7Ñ0,22 

-,,- 2019 21,9Ñ1,36 51,9Ñ3,2 5,6Ñ0,31 

S-4 x Nadejda 2017 23,57Ñ1,09 40,03Ñ2,32 6,1Ñ0,37 

-,,- 2018 18,97Ñ0,91 40,53Ñ2,0 5,47Ñ0,11 

-,,- 2019 22,63Ñ1,29 46,7Ñ2,59 5,5Ñ0,33 

Aura x Mida 2017 19,47Ñ1,1 39,63Ñ2,15 5,9Ñ0,35 

-,,- 2018 22,3Ñ1,52 46,53Ñ3,37 8,15Ñ0,23 

-,,- 2019 29,37Ñ1,82 62,9Ñ3,6 7,9Ñ0,44 

(ɹʝʣʦʩʥʝʞʢʘ ʭ 

ʍʘʨʴʢ. 1327) ʭ 

ʃʘʜʘ 

2017 20,67Ñ0,79 40,5Ñ2,43 5,5Ñ0,34 

-,,- 2018 25,73Ñ1,32 40,77Ñ3,1 6,93Ñ0,29 

-,,- 2019 17,9Ñ1,54 41,1Ñ3,72 5,2Ñ0,50 

        

      ʋ ʛʝʥʦʪʠʧʘ  Glia x DorinŞa ʪʘʢʞʝ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʨʘʟʣʠʯʠʷ 

ʧʦ ʵʪʠʤ ʧʨʠʟʥʘʢʘʤ, ʥʦ  ʫʞʝ 2018 ʛʦʜ ʦʪʣʠʯʘʣʩʷ ʦʪ ʦʩʪʘʣʴʥʳʭ ʣʫʯʰʝʡ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ. ʅʘʠʙʦʣʴʰʘʷ ʤʘʩʩʘ ʩʝʤʷʥ ʩ ʨʘʩʪʝʥʠʷ ʙʳʣʘ ʚ 2018 ʠ  

2019 ʛʦʜʳ ʫ ʛʝʥʦʪʠʧʘ Aura x Mida, ʧʨʠʯʝʤ ʚ 2018 ʛʦʜʫ ʟʘ ʩʯʝʪ ʙʦʣʝʝ 

ʢʨʫʧʥʦʛʦ ʟʝʨʥʘ, ʘ ʚ 2019 ʟʘ ʩʯʝʪ ʙʦʣʴʰʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʩʝʤʷʥ. ʋʩʣʦʚʠʷ 

2018 ʛʦʜʘ ʙʳʣʠ ʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʤʠ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʤʘʩʩʳ 

ʩʝʤʷʥ ʩ ʨʘʩʪʝʥʠʷ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʛʦʜʘʤʠ ʟʘ ʩʯʝʪ ʙʦʣʝʝ 

ʢʨʫʧʥʳʭ ʩʝʤʷʥ ʠ ʢʦʣʠʯʝʩʪʚʘ ʙʦʙʦʚ, ʩ ʤʝʥʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʩʝʤʷʥ ʚ 

ʙʦʙʝ. 

     ʄʘʩʩʘ ʩʝʤʷʥ ʩ ʨʘʩʪʝʥʠʷ ï ʦʩʥʦʚʥʦʡ ʧʨʠʟʥʘʢ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ 

ʠ ʥʘʠʙʦʣʝʝ ʧʦʜʚʝʨʞʝʥ  ʚʣʠʷʥʠʶ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʂʘʢ  ʚʠʜʥʦ ʠʟ 

ʪʘʙʣʠʮʳ 3 ʧʦ ʵʪʦʤʫ ʧʨʠʟʥʘʢʫ  ʩʨʝʜʥʠʝ ʧʦʢʘʟʘʪʝʣʠ ʚʘʨʴʠʨʫʶʪ ʢʘʢ ʧʦ 

ʛʦʜʘʤ, ʪʘʢ ʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʛʝʥʦʪʠʧʘ. ɻʝʥʦʪʠʧ ʦʢʘʟʳʚʘʝʪ 
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ʥʘʠʙʦʣʴʰʠʡ ʚʢʣʘʜ ʚ ʠʩʪʦʯʥʠʢ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ (40,38%) ʧʦ ʦʩʥʦʚʥʦʤʫ 

ʧʨʠʟʥʘʢʫ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ï ʤʘʩʩʘ ʩʝʤʷʥ ʩ ʨʘʩʪʝʥʠʷ. ɺʣʠʷʥʠʝ ʛʦʜʘ  ʥʘ 

ʵʪʦʪ ʧʨʠʟʥʘʢ  33,11%. ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʛʦʜ ʭ ʛʝʥʦʪʠʧ  19,91% (ʪʘʙʣ. 4). 

ʆʧʪʠʤʘʣʴʥʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʨʘʩʪʝʥʠʡ ʬʦʨʤʠʨʫʝʪʩʷ ʪʦʣʴʢʦ ʟʘ ʩʯʝʪ 

ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʩʦʦʪʥʦʰʝʥʠʷ ʚʩʝʭ ʵʣʝʤʝʥʪʦʚ ʠʭ ʩʪʨʫʢʪʫʨʳ. ʏʘʩʪʦ 

ʙʳʚʘʝʪ ʪʘʢ, ʯʪʦ ʧʨʠ ʩʣʘʙʦʤ ʨʘʟʚʠʪʠʠ ʦʜʥʦʛʦ ʠʟ ʢʦʤʧʦʥʝʥʪʦʚ 

ʩʪʨʫʢʪʫʨʳ ʫʨʦʞʘʡ ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʪʝʧʝʥʠ ʤʦʞʝʪ ʙʳʪʴ 

ʢʦʤʧʝʥʩʠʨʦʚʘʥ ʟʘ ʩʯʝʪ ʣʫʯʰʝʛʦ ʨʘʟʚʠʪʠʷ ʜʨʫʛʠʭ ʵʣʝʤʝʥʪʦʚ. ʂ ʯʠʩʣʫ 

ʧʨʠʟʥʘʢʦʚ,  ʢʦʪʦʨʳʝ ʚʥʦʩʷʪ ʥʘʠʙʦʣʴʰʠʡ ʩʫʤʤʘʨʥʳʡ ʚʢʣʘʜ ʚ ʧʨʠʟʥʘʢ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʩʦʨʪʘ, ʤʘʩʩʘ ʩʝʤʷʥ ʩ ʨʘʩʪʝʥʠʷ, ʵʪʦ ʢʦʣʠʯʝʩʪʚʦ ʙʦʙʦʚ 

ʥʘ ʨʘʩʪʝʥʠʠ ʠ ʢʦʣʠʯʝʩʪʚʦ ʩʝʤʷʥ ʩ ʨʘʩʪʝʥʠʷ.  

    ʅʘ  ʠʟʤʝʥʯʠʚʦʩʪʴ ʧʨʠʟʥʘʢʘ ʯʠʩʣʦ ʙʦʙʦʚ ʥʘ ʨʘʩʪʝʥʠʠ 

ʥʘʠʙʦʣʴʰʝʝ ʚʣʠʷʥʠʝ ʦʢʘʟʳʚʘʣʠ ʫʩʣʦʚʠʷ ʛʦʜʘ (42,02%) ʠ 35,64% 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʛʝʥʦʪʠʧʘ ʥʘ ʛʦʜ. ʄʝʥʴʰʠʡ ʧʦʢʘʟʘʪʝʣʴ ʚʢʣʘʜʘ ʚ 

ʠʩʪʦʯʥʠʢ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ ʧʦ ʵʪʦʤʫ ʧʨʠʟʥʘʢʫ (ʪʘʙʣ. 4)  ʦʢʘʟʳʚʘʣ 

ʛʝʥʦʪʠʧ (9,29%). ɻʝʥʦʪʠʧʠʯʝʩʢʘʷ ʚʘʨʠʘʥʩʘ G2
g    ʩʦʩʪʘʚʣʷʝʪ  (12,18), ʘ 

ʬʝʥʦʪʠʧʠʯʝʩʢʘʷ (29,66). ʂʦʵʬʬʠʮʠʝʥʪ ʥʘʩʣʝʜʫʝʤʦʩʪʠ ʚ ʰʠʨʦʢʦʤ 

ʩʤʳʩʣʝ ʥʘ ʩʨʝʜʥʝʤ ʫʨʦʚʥʝ (h2- 042).ʌʝʥʦʪʠʧʠʯʝʩʢʠʡ ʢʦʵʬʬʠʮʠʝʥʪ 

ʚʘʨʠʘʮʠʠ PCV,% -24,41 ʛʝʥʦʪʠʧʠʯʝʩʢʠʡ   ʢʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ 

GCV,% - 15,91. ɻʝʥʝʪʠʯʝʩʢʠʡ ʧʨʦʛʨʝʩʩ ʧʨʠ 5%-ʦʤ ʩʝʣʝʢʮʠʦʥʥʦʤ 

ʜʠʬʬʝʨʝʥʮʠʘʣʝ ʙʳʣ ʥʘ ʫʨʦʚʥʝ 19,10%, ʯʪʦ ʥʠʞʝ, ʯʝʤ ʫ ʜʨʫʛʠʭ 

ʠʟʫʯʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ (ʪʘʙʣ. 5). 
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Taʙʣʠʮʘ 4 

ʌʘʢʪʦʨʠʘʣʴʥʳʡ ʘʥʘʣʠʟ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ ʧʨʠʟʥʘʢʦʚ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʧʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʛʝʥʦʪʠʧʘ ʠ ʛʦʜʘ 

ʇʘʨʘʤʝʪʨʳ ʀʩʪʦʯʥʠʢ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ 

ɻʝʥʦʪʠʧ   ɻʦʜ ɻʝʥʦʪʠʧ ʭ 

ʛʦʜ 

ʆʩʪʘʪʦʯʥʳʝ  

ʵʬʬʝʢʪʳ 

ʏʠʩʣʦ ʙʦʙʦʚ ʥʘ ʨʘʩʪʝʥʠʠ 

 

ʉʪʝʧʝʥʴ 

ʩʚʦʙʦʜʳ 

4 2 8 30 

ʉʫʤʤʘ 

ʢʚʘʜʨʘʪʦʚ 

11,72 53,02 44,97* 16,48 

ɺʢʣʘʜ ʚ 

ʠʩʪʦʯʥʠʢ 

ʚʘʨʠʘ-

ʙʝʣʴʥʦʩʪʠ, % 

9,29 42,02 35,64 13,06 

ʏʠʩʣʦ ʩʝʤʷʥ ʥʘ ʨʘʩʪʝʥʠʠ 

 

ʉʫʤʤʘ 

ʢʚʘʜʨʘʪʦʚ 

189,4* 473,3* 123,3* 34,54 

ɺʢʣʘʜ  ʚ 

ʠʩʪʦʯʥʠʢ 

ʚʘʨʠʘ-

ʙʝʣʴʥʦʩʪʠ, % 

23,08 57,69 15,02 4,2 

ʄʘʩʩʘ  ʩʝʤʷʥ ʩ ʨʘʩʪʝʥʠʷ 

 

ʉʫʤʤʘ 

ʢʚʘʜʨʘʪʦʚ 

4,16* 3,41* 2,05* 0,68 

ɺʢʣʘʜ  ʚ 

ʠʩʪʦʯʥʠʢ 

ʚʘʨʠʘ-

ʙʝʣʴʥʦʩʪʠ, % 

40,38 33,11 19,91 6,6 

 

      ʂʦʵʬʬʠʮʠʝʥʪ ʥʘʩʣʝʜʫʝʤʦʩʪʠ ʚ ʰʠʨʦʢʦʤ ʩʤʳʩʣʝ (ʪʘʙʣʠʮʘ 5) 

ʥʘʠʙʦʣʝʝ ʚʳʩʦʢ ʧʦ ʧʨʠʟʥʘʢʫ ʚʝʩ ʩʝʤʷʥ ʩ ʨʘʩʪʝʥʠʷ h2= 0.63, 

ʛʝʥʝʪʠʯʝʩʢʠʡ ʧʨʦʛʨʝʩʩ ʧʨʠ 5%-ʦʤ ʩʝʣʝʢʮʠʦʥʥʦʤ ʜʠʬʬʝʨʝʥʮʠʘʣʝ ʙʳʣ 

ʥʘ ʫʨʦʚʥʝ 24,44%. ʇʦ  ʚʠʟʫʘʣʴʥʦ ʙʦʣʝʝ ʦʪʣʠʯʠʤʦʤʫ ʧʨʠʟʥʘʢʫ - ʯʠʩʣʦ 
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ʙʦʙʦʚ ʥʘ ʨʘʩʪʝʥʠʠ ʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ h2= 0.42, ʛʝʥʝʪʠʯʝʩʢʠʡ ʧʨʦʛʨʝʩʩ 

ʪʘʢʞʝ ʥʠʞʝ (19,1 %). ʀʟ ʵʪʦʛʦ ʩʣʝʜʫʝʪ, ʯʪʦ ʦʪʙʦʨ ʥʘʠʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʝʥ ʧʦ ʧʨʠʟʥʘʢʘʤ ʯʠʩʣʦ ʩʝʤʷʥ ʠ ʚʝʩ ʩʝʤʷʥ ʩ ʨʘʩʪʝʥʠʷ, ʫ 

ʢʦʪʦʨʳʭ ʛʝʥʝʪʠʯʝʩʢʠʡ ʧʨʦʛʨʝʩʩ ʧʨʘʢʪʠʯʝʩʢʠ ʥʘ ʦʜʥʦʤ ʫʨʦʚʥʝ ʠ 

ʨʘʟʥʠʮʘ ʤʝʞʜʫ ʬʝʥʦʪʠʧʠʯʝʩʢʠʤ ʠ ʛʝʥʦʪʠʧʠʯʝʩʢʠʤ ʢʦʵʬʬʠʮʠʝʥʪʦʤ 

ʚʘʨʠʘʮʠʠ  PCV-GCV ( %)  ʪʘʢʞʝ ʧʨʘʢʪʠʯʝʩʢʠ ʨʘʚʥʳ (4,50ʠ 453) ʠ 

ʥʠʞʝ, ʯʝʤ ʧʦ ʯʠʩʣʫ ʙʦʙʦʚ (8,50), ʘ ʵʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʙʦʣʴʰʝʤ 

ʚʣʠʷʥʠʠ ʩʨʝʜʳ ʥʘ ʵʪʦʪ ʧʨʠʟʥʘʢ (ʯʠʩʣʦ ʙʦʙʦʚ ʥʘ ʨʘʩʪʝʥʠʠ), ʯʝʤ ʫ 

ʜʨʫʛʠʭ ʧʨʠʟʥʘʢʦʚ (ʤʘʩʩʘ ʩʝʤʷʥ ʠ ʯʠʩʣʦ ʩʝʤʷʥ ʩ ʨʘʩʪʝʥʠʷ). 

 

Taʙʣʠʮʘ  5 

ɺʘʨʠʘʙʝʣʴʥʦʩʪʴ ʠ ʥʘʩʣʝʜʫʝʤʦʩʪʴ ʧʨʠʟʥʘʢʦʚ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ 

ʇʘʨʘʤʝʪʨʳ ʇʨʠʟʥʘʢʠ 

ʏʠʩʣʦ ʙʦʙʦʚ   ʥʘ 

ʨʘʩʪʝʥʠʠ  

ʏʠʩʣʦ ʩʝʤʷʥ ʥʘ 

ʨʘʩʪʝʥʠʠ 

ʄʘʩʩʘ ʩʝʤʷʥ ʩ 

ʨʘʩʪʝʥʠʷ 

G2
g 12,18 51,62 1,16 

G2
ph 29,66 86,16 1,84 

h2 0,42 0,60 0,63 

GCV, % 15,91 15,42 17,34 

PCV,% 24,41 19,92 21,87 

PCV,%-

GCV,% 

8,50 4,50 4,53 

GA 4,19 11,35 1,52 

GAM,% 19,10 24,37 24,44 

                                 

ɺʳʚʦʜʳ 

          ʇʦ ʚʠʟʫʘʣʴʥʦ ʙʦʣʝʝ ʦʪʣʠʯʠʤʦʤʫ ʧʨʠʟʥʘʢʫ, ʯʠʩʣʦ ʙʦʙʦʚ 

ʥʘ ʨʘʩʪʝʥʠʠ, ʦʪʙʦʨ ʤʝʥʝʝ ʵʬʬʝʢʪʠʚʝʥ, ʯʝʤ ʫ ʜʨʫʛʠʭ ʠʟʫʯʝʥʥʳʭ 

ʧʨʠʟʥʘʢʦʚ (ʤʘʩʩʘ ʩʝʤʷʥ ʠ ʯʠʩʣʦ ʩʝʤʷʥ ʩ ʨʘʩʪʝʥʠʷ), ʚʚʠʜʫ ʙʦʣʴʰʝʛʦ 

ʚʣʠʷʥʠʠ ʩʨʝʜʳ ʥʘ ʵʪʦʪ ʧʨʠʟʥʘʢ. 
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ʛʠʙʨʠʜʦʚ, ʧʨʠʛʦʜʥʳʭ ʜʣʷ ʚʦʟʜʝʣʳʚʘʥʠʷ ʧʦ ʠʥʪʝʥʩʠʚʥʦʡ ʪʝʭʥʦʣʦʛʠʠ 

[1].  

ɺʝʜʫʱʫʶ ʨʦʣʴ ʚ ʩʦʟʜʘʥʠʠ ʚʳʩʦʢʦʩʘʭʘʨʠʩʪʳʭ, ʩ ʭʦʨʦʰʠʤʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʢʘʯʝʩʪʚʘʤʠ, ʫʩʪʦʡʯʠʚʳʭ ʢ ʙʦʣʝʟʥʷʤ ʠ ʦʙʣʘʜʘʶʱʠʭ 
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ʢʦʤʧʣʝʢʩʦʤ ʜʨʫʛʠʭ ʧʦʣʝʟʥʳʭ ʧʨʠʟʥʘʢʦʚ ʠʩʭʦʜʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠʤʝʝʪ 

ʨʘʟʨʘʙʦʪʢʘ ʥʦʚʳʭ ʧʨʠʥʮʠʧʦʚ ʠ ʤʝʪʦʜʦʚ ʛʝʥʝʪʠʢʠ ʠ ʩʝʣʝʢʮʠʠ. 

ʇʦʵʪʦʤʫ ʥʘʨʷʜʫ ʩ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʤʝʪʦʜʘʤʠ ʫʣʫʯʰʝʥʠʷ 

ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ ʧʫʪʝʤ ʧʨʷʤʦʛʦ ʦʪʙʦʨʘ ʠ ʛʠʙʨʠʜʠʟʘʮʠʠ ʟʥʘʯʠʪʝʣʴʥʳʡ 

ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʟʜʘʥʠʝ ʥʦʚʳʭ ʠʩʭʦʜʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʩ 

ʧʦʤʦʱʴʶ ʤʝʪʦʜʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʤʫʪʘʛʝʥʝʟʘ, ʢʦʪʦʨʳʡ ʧʦʣʫʯʠʣ 

ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʥʘ ʜʨʫʛʠʭ ʢʫʣʴʪʫʨʘʭ. ʄʫʪʘʛʝʥʝʟ ʩʧʦʩʦʙʝʥ 

ʚʳʟʚʘʪʴ ʧʨʦʷʚʣʝʥʠʝ ʪʘʢʠʭ ʧʨʠʟʥʘʢʦʚ ʢʘʢ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ 

ʦʧʨʝʜʝʣʝʥʥʦʤʫ ʢʣʘʩʩʫ ʧʝʩʪʠʮʠʜʦʚ, ʛʝʨʙʠʮʠʜʦʚ, ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ 

ʘʙʠʦʪʠʯʝʩʢʠʤ ʩʪʨʝʩʩʦʚʳʤ ʬʘʢʪʦʨʘʤ [2]. 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʧʨʝʜʩʪʘʚʣʝʥʠʠ ʤʫʪʘʮʠʷ - ʵʪʦ ʛʝʥʝʪʠʯʝʩʢʦʝ 

ʠʟʤʝʥʝʥʠʝ, ʧʨʠʚʦʜʷʱʝʝ ʢ ʥʦʚʦʤʫ ʢʘʯʝʩʪʚʝʥʥʦʤʫ ʧʨʦʷʚʣʝʥʠʶ 

ʦʩʥʦʚʥʳʭ ʩʚʦʡʩʪʚ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʭʘʨʘʢʪʝʨʘ ʠʟʤʝʥʝʥʠʡ, ʚʦʟʥʠʢʘʶʱʠʭ ʚ ʛʝʥʝʪʠʯʝʩʢʦʤ ʤʘʪʝʨʠʘʣʝ, 

ʤʫʪʘʮʠʠ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ: 1) ʪʦʯʢʦʚʳʝ (ʠʟʤʝʥʝʥʠʷ ʧʘʨʳ 

ʥʫʢʣʝʦʪʠʜʦʚ ɼʅʂ ʠʣʠ ʥʫʢʣʝʦʪʠʜʘ ʈʅʂ), ʢʦʪʦʨʳʝ ʧʨʦʷʚʣʷʶʪʩʷ ʢʘʢ 

ʬʫʥʢʮʠʠ ʦʪʜʝʣʴʥʳʭ ʛʝʥʦʚ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ʩʮʝʧʣʝʥʥʳʭ ʛʝʥʦʚ; 2) 

ʠʥʩʝʨʮʠʠ - ʚʥʝʜʨʝʥʠʝ ʤʦʣʝʢʫʣʳ ɼʅʂ ʚ ʛʝʥ; 3) ʭʨʦʤʦʩʦʤʥʳʝ ʤʫʪʘʮʠʠ 

(ʭʨʦʤʦʩʦʤʥʳʝ ʧʝʨʝʩʪʨʦʡʢʠ, ʘʙʝʨʨʘʮʠʠ). ɺʩʝ ʭʨʦʤʦʩʦʤʥʳʝ 

ʧʝʨʝʩʪʨʦʡʢʠ ʤʦʛʫʪ ʠʤʝʪʴ ʬʝʥʦʪʠʧʠʯʝʩʢʦʝ ʧʨʦʷʚʣʝʥʠʝ ʚʩʣʝʜʩʪʚʠʝ 

ʥʘʨʫʰʝʥʠʷ ʮʝʣʦʩʪʥʦʩʪʠ ʛʝʥʦʚ, ʘ ʪʘʢʞʝ ʵʬʬʝʢʪʘ ʧʦʣʦʞʝʥʠʷ ʛʝʥʦʚ; 4) 

ʧʦʣʠʧʣʦʠʜʠʟʘʮʠʷ - ʠʟʤʝʥʝʥʠʝ ʯʠʩʣʘ ʭʨʦʤʦʩʦʤ, ʢʨʘʪʥʦʛʦ ʛʘʧʣʦʠʜʥʦʤʫ 

ʥʘʙʦʨʫ; 5) ʘʥʝʫʧʣʦʠʜʠʟʘʮʠʷ - ʠʟʤʝʥʝʥʠʝ ʯʠʩʣʘ ʭʨʦʤʦʩʦʤ ʟʘ ʩʯʝʪ 

ʧʦʪʝʨʠ ʠʣʠ ʜʦʙʘʚʣʝʥʠʷ ʦʜʥʦʡ ʠʣʠ ʙʦʣʝʝ ʭʨʦʤʦʩʦʤ ʢ ʛʘʧʣʦʠʜʥʦʤʫ 

ʥʘʙʦʨʫ. 

ʐʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʤʝʪʦʜʘ ʤʫʪʘʮʠʦʥʥʦʡ ʩʝʣʝʢʮʠʠ ʚʦ 

ʤʥʦʛʠʭ ʩʪʨʘʥʘʭ ʤʠʨʘ ʧʦʜʪʚʝʨʜʠʣʦ ʚʳʩʦʢʫʶ ʝʛʦ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚ 

ʨʝʰʝʥʠʠ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʟʘʜʘʯ ʩʝʣʝʢʮʠʠ ʨʘʩʪʝʥʠʡ. ʇʦʣʫʯʝʥʠʝ 

ʨʘʟʥʦʦʙʨʘʟʥʦʛʦ ʠʩʭʦʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʤʫʪʘʥʪʥʳʭ ʬʦʨʤ ʧʦ ʤʥʦʛʠʤ 

ʢʫʣʴʪʫʨʘʤ ʧʦʟʚʦʣʠʣʦ ʩʦʟʜʘʪʴ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʠ ʚʦ ʤʥʦʛʠʭ ʩʪʨʘʥʘʭ 

ʤʠʨʘ ʥʦʚʳʝ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʝ ʩʦʨʪʘ ʠ ʛʠʙʨʠʜʳ [3]. 

ɺ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʨʘʟʨʘʙʦʪʘʥʘ ʜʦʩʪʘʪʦʯʥʦ ʥʘʜʝʞʥʘʷ ʙʘʟʘ, 

ʧʦʟʚʦʣʷʶʱʘʷ ʩ ʫʩʧʝʭʦʤ ʧʨʠʤʝʥʷʪʴ ʭʠʤʠʯʝʩʢʠʝ ʤʫʪʘʛʝʥʳ ʜʣʷ 

ʧʦʚʳʰʝʥʠʷ ʫʨʦʚʥʷ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʠ ʢʫʣʴʪʫʨʥʳʭ  ʨʘʩʪʝʥʠʡ. ʄʫʪʘʛʝʥʳ   ʚʳʟʳʚʘʶʪ 50-70 % 

ʥʘʩʣʝʜʩʪʚʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʤʫʪʘʥʪʦʚ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ 

ʩʪʝʧʝʥʠ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʘ ʥʘ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨʘʭ, ʪʘʢʠʭ ʢʘʢ ʨʠʩ, 

ʧʰʝʥʠʮʘ  ʠ ʷʯʤʝʥʴ, ʘ ʪʘʢʞʝ ʪʦʤʘʪ.ʂ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʚ ʤʠʨʝ 
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ʩʦʟʜʘʥʦ ʤʥʦʛʦ ʤʫʪʘʥʪʥʳʭ ʩʦʨʪʦʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ. 

ʅʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ ʠʤʝʶʪ ʩʫʱʝʩʪʚʝʥʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʚ ʩʨʘʚʥʝʥʠʠ ʩ 

ʠʩʭʦʜʥʳʤʠ ʩʦʨʪʘʤʠ.   

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤʫ ʤʫʪʘʛʝʥʝʟʫ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ ʜʦ 

ʥʝʜʘʚʥʝʛʦ ʚʨʝʤʝʥʠ ʥʝ ʫʜʝʣʷʣʠ ʜʦʣʞʥʦʛʦ ʚʥʠʤʘʥʠʷ. ɺ ʟʥʘʯʠʪʝʣʴʥʦʡ 

ʤʝʨʝ ʵʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʩʘʭʘʨʥʘʷ ʩʚʝʢʣʘ ʦʪʥʦʩʠʪʩʷ ʢ  ʧʝʨʝʢʨʝʩʪ-

ʥʦ-ʦʧʳʣʷʝʤʦʡ ʢʫʣʴʪʫʨʝ, ʠ ʚ ʩʚʷʟʠ ʩ ʵʪʠʤ ʠʤʝʶʪʩʷ ʙʦʣʴʰʠʝ 

ʟʘʪʨʫʜʥʝʥʠʷ ʩ ʩʦʭʨʘʥʝʥʠʝʤ ʛʝʥʦʪʠʧʘ ʧʦʣʫʯʘʝʤʳʭ ʠʣʠ ʚʳʜʝʣʷʝʤʳʭ 

ʩʧʦʥʪʘʥʥʳʭ ʤʫʪʘʥʪʦʚ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʤʫʪʘʛʝʥʝʟʫ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ  

ʧʨʦʚʦʜʠʣʠʩʴ ʚ ɺʝʥʛʨʠʠ, ʏʝʭʦʩʣʦʚʘʢʠʠ,  ʋʢʨʘʠʥʝ, ʗʧʦʥʠʠ.ɹʳʣʠ 

ʧʦʣʫʯʝʥʳ ʤʫʪʘʥʪʥʳʝ ʘʚʪʦʬʝʨʪʠʣʴʥʳʝ ʣʠʥʠʠ, ʚʳʜʝʣʝʥʳ ʤʫʪʘʮʠʠ ʧʦ 

ʬʦʨʤʝ ʢʦʨʥʝʧʣʦʜʘ, ʣʠʩʪʴʝʚ ʠ ʜʨʫʛʠʤ ʧʨʠʟʥʘʢʘʤ.  

ɺ ʈʦʩʩʠʠ ʚʦ ɺʅʀʀʉʉ ʠʤ. ɸ.ʃ. ʄʘʟʣʫʤʦʚʘ ʤʝʪʦʜʦʤ 

ʨʘʜʠʦʤʫʪʘʛʝʥʝʟʘ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʨʘʟʜʝʣʴʥʦʧʣʦʜʥʳʝ ʤʫʪʘʥʪʳ ʩʘʭʘʨʥʦʡ 

ʩʚʝʢʣʳ. ʇʨʠʤʝʥʝʥʠʝ ʭʠʤʠʯʝʩʢʠʭ ʤʫʪʘʛʝʥʦʚ ʜʠʤʝʪʠʣʩʫʣʴʬʦʥʘʪʘ 

(ɼʄʉ), ʜʠʵʪʠʣʩʫʣʴʬʦʥʘʪʘ (ɼʕʉ), ʵʪʠʣʝʥʠʤʠʥʘ (ʕʀ) ʥʘ ʩʝʤʝʥʥʦʤ 

ʤʘʪʝʨʠʘʣʝ  ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ ʧʦʟʚʦʣʠʣʦ ʧʦʣʫʯʠʪʴ ʤʫʪʘʥʪʥʳʝ ʬʦʨʤʳ ʩ 

ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʢʦʨʥʝʝʜʫ, ʮʝʨʢʦʩʧʦʨʦʟʫ ʠ ʜʨʫʛʠʤ ʙʦʣʝʟʥʷʤ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʦʙʦʛʘʱʝʥʥʳʝ ʤʫʪʘʮʠʷʤʠ (mutagenized) 

ʧʦʧʫʣʷʮʠʠ. ʇʨʠʩʫʪʩʪʚʠʝ ʚ ʥʠʭ ʤʫʪʘʥʪʥʳʭ ʬʦʨʤ ʤʦʞʥʦ ʙʳʣʦ ʩʫʜʠʪʴ 

ʧʦ ʠʟʤʝʥʝʥʠʷʤ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ, ʘʥʘʪʦʤʠʯʝʩʢʠʭ ʠʣʠ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ [4]. 

ɺ ʩʚʷʟʠ ʩ ʩʦʟʜʘʥʠʝʤ ʚʳʩʦʧʨʦʜʫʢʪʠʚʥʳʭ ʛʠʙʨʠʜʦʚ ʥʘ ʣʠʥʝʡʥʦʡ 

ʦʩʥʦʚʝ ʠʟʤʝʥʠʣʠʩʴ ʩʝʣʝʢʮʠʦʥʥʳʝ ʤʝʪʦʜʳ ʧʦʣʫʯʝʥʠʷ ʥʦʚʦʛʦ 

ʠʩʭʦʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ  ʢʫʣʴʪʫʨʘ ʠʟʦʣʠʨʦʚʘʥʥʳʭ 

ʪʢʘʥʝʡ ʩʪʘʣʘ ʦʙʷʟʘʪʝʣʴʥʳʤ ʵʣʝʤʝʥʪʦʤ ʩʝʣʝʢʮʠʠ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʤ 

ʩʦʟʜʘʥʠʶ ʨʘʩʪʝʥʠʡ ʩ ʥʦʚʳʤʠ ʩʚʦʡʩʪʚʘʤʠ. ʇʝʨʩʧʝʢʪʠʚʥʳʤ ʤʝʪʦʜʦʤ 

ʷʚʣʷʝʪʩʷ ʤʫʪʘʛʝʥʝʟ ʚ ʢʫʣʴʪʫʨʝ invitro. ʕʪʦʪ ʤʝʪʦʜ ʧʨʠʚʣʝʢʘʝʪ, ʧʨʝʞʜʝ 

ʚʩʝʛʦ, ʧʦʪʦʤʫ, ʯʪʦ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʤʦʞʥʦ ʩʦʟʜʘʚʘʪʴ ʫʩʣʦʚʠʷ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʤʫʪʘʛʝʥʦʤ ʥʘ ʩʦʪʥʠ ʠ ʪʳʩʷʯʠ ʢʣʝʪʦʢ. 

ʇʝʨʩʧʝʢʪʠʚʥʦʩʪʴ ʤʫʪʘʛʝʥʝʟʘ ʚ ʢʫʣʴʪʫʨʝ ʢʣʝʪʦʢ ʠ ʪʢʘʥʝʡ ʨʘʩʪʝʥʠʡ 

ʜʦʢʘʟʘʥʘ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʨʘʙʦʪʘʤʠ ʥʘ ʨʘʟʥʳʭ ʢʫʣʴʪʫʨʘʭ. ɼʣʷ 

ʧʦʣʫʯʝʥʠʷ ʢʫʣʴʪʫʨʳ ʢʣʝʪʦʢ ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʨʘʩʪʠʪʝʣʴʥʳʝ 

ʵʢʩʧʣʘʥʪʳ. 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʜʝʡʩʪʚʠʷ ʤʫʪʘʛʝʥʝʟʘ ʟʘʚʠʩʠʪ ʦʪ ʤʥʦʛʠʭ 

ʬʘʢʪʦʨʦʚ, ʚ ʯʘʩʪʥʦʩʪʠ: ʦʩʦʙʝʥʥʦʩʪʝʡ ʛʝʥʦʪʠʧʘ, ʛʦʨʤʦʥʘʣʴʥʦʛʦ ʩʦʩʪʘʚʘ 

ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʳ, ʪʠʧʘ ʵʢʩʧʣʘʥʪʘ, ʩʧʦʩʦʙʘ ʚʦʟʜʝʡʩʪʚʠʷ ʤʫʪʘʛʝʥʦʤ,  

ʢʦʥʮʝʥʪʨʘʮʠʠ ʕʄʉ  ʠ ʚʨʝʤʝʥʠ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ  ʦʙʨʘʙʘʪʳʚʘʝʤʳʡ ʦʨʛʘʥ  
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ʠ  ʜʨ. ɺ ʩʚʷʟʠ ʩ  ʚʳʰʝʠʟʣʦʞʝʥʥʳʤ  ʧʦʣʫʯʝʥʠʝ ʨʘʩʪʝʥʠʡ  ʩʘʭʘʨʥʦʡ 

ʩʚʝʢʣʳ ʩ ʠʟʤʝʥʝʥʥʳʤʠ ʧʨʠʟʥʘʢʘʤʠ  ʤʝʪʦʜʦʤ  random ʤʫʪʘʛʝʥʝʟʘ 

ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʠ ʘʢʪʫʘʣʴʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʘ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ 

ʵʪʠʣʤʝʪʘʥʩʫʣʴʬʦʥʘʪʘ (ʕʄʉ) ʥʘ ʢʫʣʴʪʠʚʠʨʫʝʤʳʝ invitroʨʝʛʝʥʝʨʘʥʪʳ 

ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɺ ʨʘʙʦʪʝ ʙʳʣʠ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʝʣʝʢʮʠʦʥʥʳʝ ʤʘʪʝʨʠʘʣʳ ʣʘʙʦʨʘʪʦʨʠʠ ʎʄʉ ʠ 

ʣʘʙʦʨʘʪʦʨʠʠ ʠʩʭʦʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʌɻɹʅʋ ɺʅʀʀʉʉ ʠʤ. ɸ.ʃ. 

ʄʘʟʣʫʤʦʚʘ.  

ʇʠʪʘʪʝʣʴʥʳʝ ʩʨʝʜʳ  ʛʦʪʦʚʠʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʘʢʨʦ ʠ 

ʤʠʢʨʦʩʦʣʝʡ ʚ ʢʦʣʠʯʝʩʪʚʘʭ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʨʦʧʠʩʷʤ ɻʘʤʙʦʨʛʘ ʠ 

ʄʫʨʘʩʠʛʝ-ʉʢʫʛʘ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʘʫʢʩʠʥʦʚ ʠ ʮʠʪʦʢʠʥʠʥʦʚ ʚ ʨʘʟʣʠʯʥʳʭ 

ʩʦʯʝʪʘʥʠʷʭ,  ɺʠʪʘʤʠʥʳ ʧʦ ʋʘʡʪʫ, ʉʪʘʙʙʘ. 

ɺ ʢʘʯʝʩʪʚʝ ʵʢʩʧʣʘʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠ  ʣʠʩʪʦʚʳʝ ʯʝʨʝʰʢʠ 

ʢʫʣʴʪʫʨʘʣʴʥʳʭ ʨʘʩʪʝʥʠʡ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ ʨʘʟʣʠʯʥʳʭ ʛʝʥʦʪʠʧʦʚ (ʆ-

ʪʠʧ, ʄʉ-ʬʦʨʤʘ) ʠ ʨʘʟʥʦʛʦ ʫʨʦʚʥʷ ʧʣʦʠʜʥʦʩʪʠ (ʛʘʧʣʦʠʜʥʦʛʦ ʠ 

ʜʠʧʣʦʠʜʥʦʛʦ). ɼʣʷ ʠʥʜʫʮʠʨʦʚʘʥʠʷ ʛʝʥʝʪʠʯʝʩʢʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ  

ʠʩʧʦʣʴʟʦʚʘʣʠ ʭʠʤʠʯʝʩʢʠʡ ʤʫʪʘʛʝʥ ʵʪʠʣʤʝʪʘʥʩʫʣʴʬʦʥʘʪ (ʕʄʉ). 

ʎʠʪʦʣʦʛʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʦ ʚʳʷʚʣʝʥʠʶ ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʘʟʚʠʪʠʷ 

ʫʩʪʴʠʯʥʳʭ ʢʣʝʪʦʢ ʧʨʦʚʦʜʠʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʠʢʨʦʩʢʦʧʘ Jenaval. 

ʆʮʝʥʢʫ ʠ ʦʪʙʦʨ ʤʘʪʝʨʠʘʣʘ  ʧʦ ʫʨʦʚʥʶ ʧʣʦʠʜʥʦʩʪʠ ʦʩʫʱʝʩʪʚʣʷʣʠ ʥʘ 

ʧʨʦʪʦʯʥʦʤʮʠʪʦʤʝʪʨʝPartecPA. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɸʢʪʠʚʥʳʡ ʧʨʦʮʝʩʩ ʨʝʛʝʥʝʨʘʮʠʠ 

ʠ ʨʘʟʚʠʪʠʷ  ʧʦʣʥʦʮʝʥʥʳʭ ʨʘʩʪʝʥʠʡ ʠʟ ʢʣʝʪʦʢ ʠ ʪʢʘʥʝʡ ʚ ʢʫʣʴʪʫʨʝ 

invitroʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʝʦʙʭʦʜʠʤʳʭ ʫʩʣʦʚʠʡ ʧʦʣʫʯʝʥʠʷ ʤʫʪʘʥʪʥʳʭ 

ʬʦʨʤ [9]. 

ʇʨʠ  ʦʧʨʝʜʝʣʝʥʠʠ ʦʧʪʠʤʘʣʴʥʳʭ ʫʩʣʦʚʠʡ ʚʦʟʜʝʡʩʪʚʠʷ 

ʤʫʪʘʛʝʥʦʤ ʚʘʞʥʳʤ  ʷʚʣʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʩʦʭʨʘʥʝʥʠʝ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ 

ʪʢʘʥʝʡ, ʥʦ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʠʭ ʨʝʛʝʥʝʨʘʮʠʠ. ʇʦʵʪʦʤʫ ʜʣʷ ʧʦʣʫʯʝʥʠʷ 

ʨʝʛʝʥʝʨʘʥʪʦʚ  ʥʝʦʙʭʦʜʠʤʦ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʦʙʝʩʧʝʯʠʪʴ 

ʤʘʢʩʠʤʘʣʴʥʳʡ ʤʫʪʘʛʝʥʥʳʡ ʵʬʬʝʢʪ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʩʫʙʣʝʪʘʣʝʥʥʳʭ 

ʜʦʟ ʵʪʠʣʤʝʪʘʥʩʫʣʴʬʦʥʘʪʘ, ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ ï ʧʦʣʫʯʠʪʴ 

ʞʠʟʥʝʩʧʦʩʦʙʥʳʝ ʨʘʩʪʝʥʠʷ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, 

ʯʪʦ ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ ʤʫʪʘʛʝʥʦʤ ʠ  ʧʨʠ ʧʝʨʝʥʦʩʝ ʵʢʩʧʣʘʥʪʦʚ ʥʘ 

ʧʠʪʘʪʝʣʴʥʫʶ ʩʨʝʜʫ, ʨʝʛʝʥʝʨʘʮʠʦʥʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʪʢʘʥʝʡ ʩʥʠʞʘʣʘʩʴ ʩ 
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ʫʚʝʣʠʯʝʥʠʝʤ ʢʦʥʮʝʥʪʨʘʮʠʠ ʕʄʉ. ʇʨʠ ʜʦʟʝ ʤʫʪʘʛʝʥʘ 24 ʤʄ ʦʪʤʝʯʘʣʩʷ  

ʥʝʢʨʦʟ ʠ ʧʦʣʥʘʷ ʛʠʙʝʣʴ ʨʘʩʪʠʪʝʣʴʥʳʭ ʪʢʘʥʝʡ (ʨʠʩ.1). 

 

 
ʈʠʩ. 1 -  ɺʣʠʷʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʠ ʚʨʝʤʝʥʠ ʚʦʟʜʝʡʩʪʚʠʷ 

ʵʪʠʣʤʝʪʘʥʩʫʣʴʬʦʥʘʪʘ (ʕʄʉ) ʥʘ ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʧʨʷʤʦʡ 

ʨʝʛʝʥʝʨʘʮʠʠʵʢʩʧʣʘʥʪʦʚ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ 

 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚ ʫʩʣʦʚʠʷʭ in 

vitro ʥʘʠʙʦʣʴʰʝʡ ʨʝʛʝʥʝʨʘʮʠʦʥʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʦʙʣʘʜʘʣʠ ʵʢʩʧʣʘʥʪʳ 

ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʕʄʉ  ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ ʦʪ 4 ʤʄ ʜʦ 12 ʤʄ ʚʦ ʚʩʝ 

ʚʨʝʤʝʥʥʳʝ ʠʥʪʝʨʚʘʣʳ. ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʝʛʝʥʝʨʘʥʪʦʚ (50-65 

%) ʙʳʣʦ ʧʦʣʫʯʝʥʦ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʤʫʪʘʛʝʥʦʤ ʚ ʪʝʯʝʥʠʝ 30 ʤʠʥʫʪ.  

ʇʨʠ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʠ ʚʩʝʭ ʠʩʩʣʝʜʫʝʤʳʭ ʛʝʥʦʪʠʧʦʚ ʩʘʭʘʨʥʦʡ 

ʩʚʝʢʣʳ ʥʘʙʣʶʜʘʣʘʩʴ ʧʨʷʤʘʷ ʨʝʛʝʥʝʨʘʮʠʷ ʧʦʙʝʛʦʚ ʙʝʟ ʩʪʘʜʠʠ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʢʘʣʣʫʩʦʦʙʨʟʦʚʘʥʠʷ. 

ʄʘʢʩʠʤʘʣʴʥʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʝʛʝʥʝʨʘʮʠʠ ʦʪ 33,3 % ʜʦ 87,5 

%, ʧʨʦʷʚʣʷʣʠ ʛʘʧʣʦʠʜʥʳʝ ʣʠʥʠʠ,  ʫ ʜʠʧʣʦʠʜʥʳʭ ʣʠʥʠʡ ʵʪʦʪ 

ʧʦʢʘʟʘʪʝʣʴ ʚʘʨʴʠʨʦʚʘʣ ʦʪ 7,4 %  ʜʦ 47,3 %.  

ʇʨʠ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʠ ʯʝʨʝʰʢʦʚ  ʣʠʩʪʦʚʳʭ ʵʢʩʧʣʘʥʪʦʚ 

ʧʨʦʠʩʭʦʜʠʣʦ  ʬʦʨʤʠʨʦʚʘʥʠʝ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʨʦʩʪʦʚʳʭ ʧʦʙʝʛʦʚ ʚ 

ʟʥʘʯʠʪʝʣʴʥʦʤ ʢʦʣʠʯʝʩʪʚʝ ʜʦ 87,5 %. ʇʦ-ʚʠʜʠʤʦʤʫ, ʚʦʟʜʝʡʩʪʚʠʝ ʕʄʉ 

ʩʪʠʤʫʣʠʨʦʚʘʣʦ ʚʳʩʦʢʫʶ ʩʪʝʧʝʥʴ ʪʦʪʠʧʦʪʝʥʪʥʦʩʪʠ ʢʣʝʪʦʢ, ʯʪʦ 

ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʫʩʣʦʚʠʝʤ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʤʫʪʘʛʝʥʝʟʘ (ʨʠʩ.2). 
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ʈʠʩ. 2 - ʌʦʨʤʠʨʦʚʘʥʠʝ ʤʥʦʞʝʩʪʚʝʥʥʳʭ ʨʦʩʪʦʚʳʭ ʧʦʙʝʛʦʚ 

ʥʘ ʯʝʨʝʰʢʝ 

 

ʎʠʪʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ ʥʘʣʠʯʠʝ ʘʥʦʤʘʣʠʡ ʧʨʠ 

ʨʘʟʚʠʪʠʠ ʫʩʪʴʠʯʥʳʭ ʢʣʝʪʦʢ ʫ ʦʧʳʪʥʳʭ ʦʙʨʘʟʮʦʚ. ʏʘʩʪʴ ʨʘʩʪʝʥʠʡ 

ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʘʩʴ ʥʘʣʠʯʠʝʤ ʭʣʦʨʦʧʣʘʩʪʦʚ, ʩʦʜʝʨʞʘʱʠʭ ʢʨʫʧʥʳʝ 

ʢʨʘʭʤʘʣʴʥʳʝ ʟʝʨʥʘ, ʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ - ʫʚʝʣʠʯʝʥʥʳʡ ʨʘʟʤʝʨ ʣʠʩʪʦʚʳʭ 

ʧʣʘʩʪʠʥʦʢ. ʋ ʥʝʢʦʪʦʨʳʭ ʤʠʢʨʦʢʣʦʥʦʚ ʧʦʣʦʚʠʥʘ ʫʩʪʴʠʯʥʦʡ ʢʣʝʪʢʠ 

ʦʩʪʘʚʘʣʘʩʴ ʧʫʩʪʦʡ, ʘ ʚ ʜʨʫʛʦʡ ʧʦʣʦʚʠʥʝ ʦʪʤʝʯʘʣʦʩʴ ʥʘʣʠʯʠʝ 

ʭʣʦʨʦʧʣʘʩʪʦʚ ʩ ʥʝʟʥʘʯʠʪʝʣʴʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʢʨʘʭʤʘʣʘ.  

ʎʠʪʦʬʦʪʦʤʝʪʨʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʧʦʢʘʟʘʣʘ ʦʪʣʠʯʠʝ ʧʦ ʫʨʦʚʥʶ 

ʧʣʦʠʜʥʦʩʪʠ ʢʦʥʪʨʦʣʴʥʳʭ ʠ ʦʧʳʪʥʳʭ ʦʙʨʘʟʮʦʚ. ʊʘʢ ʫ ʢʦʥʪʨʦʣʴʥʳʭ 

(ʙʝʟ ʦʙʨʘʙʦʪʢʠ)  ʨʘʩʪʝʥʠʡ-ʨʝʛʝʥʝʨʘʥʪʦʚ ʢʦʣʠʯʝʩʪʚʦ ʷʜʝʨʥʦʡ ɼʅʂ 

ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʦ ʫʨʦʚʥʶ ʧʣʦʠʜʥʦʩʪʠ n=9. ʋ ʦʧʳʪʥʳʭ ʦʙʨʘʟʮʦʚ  

ʢʦʣʠʯʝʩʪʚʦ ʷʜʝʨʥʦʡ ɼʅʂ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʦ ʫʨʦʚʥʶ ʧʣʦʠʜʥʦʩʪʠ n=18, 

n=36  (ʨʠʩ. 3).  
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ʢʦʥʪʨʦʣʴ 

 
ʦʧʳʪ 

ʈʠʩ. 3 - ʎʠʪʦʬʦʪʦʤʝʪʨʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʫʨʦʚʥʷ ʧʣʦʠʜʥʦʩʪʠ 

 

ʄʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʤʫʪʘʛʝʥʦʤ 

ʛʘʧʣʦʠʜʥʳʭ ʵʢʩʧʣʘʥʪʦʚ ʧʨʦʠʩʭʦʜʠʣʦ ʠʟʤʝʥʝʥʠʝ ʧʣʦʠʜʥʦʩʪʠ ʢʣʝʪʦʢ ʠ  

ʧʦʣʠʧʣʦʠʜʠʟʘʮʠʷ  ʢʫʣʴʪʠʚʠʨʫʝʤʳʭ ʨʘʩʪʝʥʠʡ ʩ ʧʦʷʚʣʝʥʠʝʤ 

ʨʝʛʝʥʝʨʘʥʪʦʚ ʧʦʚʳʰʝʥʥʦʡ ʧʣʦʠʜʥʦʩʪʠ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ  ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʜʝʡʩʪʚʠʷ ʤʫʪʘʛʝʥʘ 

ʢʦʩʚʝʥʥʦ ʤʦʞʝʪ ʦʮʝʥʠʚʘʪʴʩʷ ʧʦ ʧʨʦʷʚʣʝʥʠʶ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ 

ʠʟʤʝʥʝʥʠʡ.  ɼʣʷ ʙʦʣʝʝ ʪʦʯʥʦʛʦ ʘʥʘʣʠʟʘ ʥʝʦʙʭʦʜʠʤʳ ʜʘʣʴʥʝʡʰʠʝ 

ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʠ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʠʟʤʝʥʝʥʥʳʭ ʬʝʥʦʪʠʧʦʚ. 
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ɺʳʚʦʜʳ. ɺ ʨʝʟʫʣʴʪʘʪʝ  ʠʩʧʦʣʴʟʦʚʘʥʠʷ  ʭʠʤʠʯʝʩʢʦʛʦ ʤʫʪʘʛʝʥʘ 

ʵʪʠʣʤʝʪʘʥʩʫʣʴʬʦʥʘʥʘʪʘ  ʚ ʢʫʣʴʪʫʨʝ in vitro ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʥʘʠʙʦʣʴʰʝʡ ʤʫʪʘʙʠʣʴʥʦʩʪʴʶ ʦʙʣʘʜʘʶʪ ʨʘʩʪʚʦʨʳ ʕʄʉ ʚ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʦʪ 4 ʤʄ ʜʦ 12 ʤʄ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʵʢʩʧʣʘʥʪʦʚ ʚ ʪʝʯʝʥʠʝ 

30 ʤʠʥʫʪ. ʇʦʢʘʟʘʥʦ ʩʪʠʤʫʣʠʨʫʶʱʝʝ ʚʦʟʜʝʡʩʪʚʠʝ ʕʄʉ  ʥʘ 

ʨʝʛʝʥʝʨʘʮʠʦʥʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʛʘʧʣʦʠʜʥʳʭ ʪʢʘʥʝʡ (87,5 %) ʠ ʥʘ 

ʠʟʤʝʥʝʥʠʝ ʧʣʦʠʜʥʦʩʪʠ ʨʘʩʪʝʥʠʡ-ʨʝʛʝʥʝʨʘʥʪʦʚ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʪʦʜʘ ʠʥʜʫʮʠʨʦʚʘʥʥʦʛʦ ʤʫʪʘʛʝʥʝʟʘ 

ʫʚʝʣʠʯʠʚʘʝʪ ʩʧʝʢʪʨ ʛʝʥʝʪʠʯʝʩʢʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ, ʧʦʟʚʦʣʷʝʪ ʟʘ 

ʢʦʨʦʪʢʠʡ ʩʨʦʢ ʩʦʟʜʘʪʴ ʥʦʚʳʡ ʠʩʭʦʜʥʳʡ ʤʘʪʝʨʠʘʣ,  ʚ ʩʦʯʝʪʘʥʠʠ ʩ 

ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʤʝʪʦʜʘʤʠ ʩʝʣʝʢʮʠʠ ʤʦʞʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ 

ʫʣʫʯʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʪʘʢʦʡ ʵʢʦʥʦʤʠʯʝʩʢʠ ʟʥʘʯʠʤʦʡ 

ʢʫʣʴʪʫʨʳ, ʢʘʢ ʩʘʭʘʨʥʘʷ ʩʚʝʢʣʘ. 
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ɺ ʀʥʩʪʠʪʫʪʝ ɻʝʥʝʪʠʯʝʩʢʠʭ ʈʝʩʫʨʩʦʚ ʅʘʮʠʦʥʘʣʴʥʦʡ ɸʢʘʜʝʤʠʠ 

ʅʘʫʢ ɸʟʝʨʙʘʡʜʞʘʥʘ ʧʨʦʚʦʜʷʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʩʙʦʨʫ, ʠʟʫʯʝʥʠʶ, 

ʩʦʭʨʘʥʝʥʠʶ ʠ ʦʮʝʥʢʝ ʩʦʨʪʦʚ ʠ ʛʝʥʦʪʠʧʦʚ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ [1].  ɺ ʧʨʦʮʝʩʩʝ ʨʝʰʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʜʘʯ 

ʩʝʣʝʢʮʠʠ ʧʰʝʥʠʮʳ ʠʟʫʯʘʶʪʩʷ ʚʦʧʨʦʩʳ ʥʘʩʣʝʜʩʪʚʝʥʥʦʩʪʠ, 

ʠʟʤʝʥʯʠʚʦʩʪʠ, ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʙʠʦʪʠʯʝʩʢʠʤ ʠ ʘʙʠʦʪʠʯʝʩʢʠʤ ʩʪʨʝʩʩʘʤ. 

ʈʘʩʪʝʥʠʷ, ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʬʘʢʪʦʨʦʚ ʩʨʝʜʳ, 

ʧʦʜʚʝʨʞʝʥʳ ʩʪʨʝʩʩʫ [2, 3, 4], ʢʦʪʦʨʳʝ ʦʢʘʟʳʚʘʶʪ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ 

ʥʘ ʠʭ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ [5, 6, 7, 8]. ʉʦʯʝʪʘʥʠʝ ʚʳʩʦʢʦʡ ʧʦʪʝʥʮʠʘʣʴʥʦʡ 

ʫʨʦʞʘʡʥʦʩʪʠ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʚ ʦʜʥʦʤ ʛʝʥʦʪʠʧʝ 

ʦʧʨʝʜʝʣʷʝʪ ʩʪʨʘʪʝʛʠʶ ʘʜʘʧʪʠʚʥʦʛʦ ʦʪʙʦʨʘ ʨʘʩʪʝʥʠʡ [9]. 

ʊʝʧʣʦʚʦʡ ʩʪʨʝʩʩ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʦʪʨʠʮʘʪʝʣʴʥʳʭ 

ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ, ʦʢʘʟʳʚʘʶʱʠʭ ʥʘʠʙʦʣʝʝ ʩʠʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ 

ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʴ ʨʘʩʪʝʥʠʡ ʠ ʠʭ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ. ʉʪʝʧʝʥʴ ʝʛʦ 

ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʢʫʣʴʪʫʨ ʟʘʚʠʩʠʪ ʦʪ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʜʝʡʩʪʚʠʷ ʠ ʬʘʟʳ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʷ [10]. 

ʋʯʠʪʳʚʘʷ ʚʳʰʝʩʢʘʟʘʥʥʦʝ, ʮʝʣʴʶ ʜʘʥʥʦʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ 

ʨʘʙʦʪʳ ʙʳʣʘ ʦʮʝʥʢʘ ʢʦʣʣʝʢʮʠʦʥʥʳʭ ʦʙʨʘʟʮʦʚ ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ, 

ʩʦʙʨʘʥʥʳʭ ʚ ʨʘʟʣʠʯʥʳʭ ʨʝʛʠʦʥʘʭ ɸʟʝʨʙʘʡʜʞʘʥʘ, ʥʘ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ 

ʪʝʧʣʦʚʦʤʫ ʩʪʨʝʩʩʫ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʫʩʪʦʡʯʠʚʳʭ ʛʝʥʦʪʠʧʦʚ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɺ ʢʘʯʝʩʪʚʝ ʤʘʪʝʨʠʘʣʘ ʜʣʷ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ 98 ʦʙʨʘʟʮʦʚ ʢʦʣʣʝʢʮʠʦʥʥʳʭ 

ʦʙʨʘʟʮʦʚ ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ, ʠʟ ʢʦʪʦʨʳʭ 3 ʧʨʝʜʩʪʘʚʣʝʥʳ var. albidum, 2 

- var. barbarossa, 4 - var. erythroleucon, 20 - var. erythrospermum, 3 -  

var. ferrugineum, 19 - var. graecum, 28 - var. lutescens, 3 -  var. 

meridionale, 10 - var. milturum, 1 - var. outessa, 5 - var. velutinum. 

ʅʘʨʷʜʫ ʩ ʵʪʠʤ ʙʳʣʠ ʠʟʫʯʝʥʳ 12 ʫʣʫʯʰʝʥʥʳʭ ʩʦʨʪʦʚ ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ 

ʈʫʟʠ 84, ʄʠʨʙʘʰʠʨ 128, ɽʢʠʥʯʠ 84, ɻʦʙʫʩʪʘʥ, ʐʝʢʠ 1, 
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ɻʳʨʤʳʟʳʙʫʛʜʘ, ɻʶʥʝʰʣʠ, ʐʘʬʘʛ, ɽʛʘʥʘ, ɸʟʝʨʠ, ɸʟʘʤʝʪʣʠ 95 ʠ 

ʇʝʨʚʠʟʘʥ 2. 

ʆʮʝʥʢʘ ʛʝʥʦʪʠʧʦʚ ʧʨʦʚʦʜʠʣʘʩʴ ʧʦ ʵʣʝʤʝʥʪʘʤ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ 

ʚ ʜʚʫʭ ʢʦʥʪʨʘʩʪʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ, ʘ ʠʤʝʥʥʦ ʥʘ 

ɸʧʰʝʨʦʥʩʢʦʤ ʦʧʳʪʥʦʤ ʫʯʘʩʪʢʝ ʀʥʩʪʠʪʫʪʘ ɻʝʥʝʪʠʯʝʩʢʠʭ ʈʝʩʫʨʩʦʚ 

ʅʘʮʠʦʥʘʣʴʥʦʡ ɸʢʘʜʝʤʠʠ ʅʘʫʢ ɸʟʝʨʙʘʡʜʞʘʥʘ (ʧʦʣʠʚ) ʠ ʂʦʙʫʩʪʘʥʩʢʦʡ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʙʘʟʝ ʀʥʩʪʠʪʫʪʘ ʟʝʤʣʝʜʝʣʠʷ ʄʠʥʠʩʪʝʨʩʪʚʘ 

ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ɸʟʝʨʙʘʡʜʞʘʥʘ (ʙʦʛʘʨʘ). 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɺ ʪʘʙʣʠʮʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʘʥʥʳʝ 

ʧʦ ʠʟʤʝʥʝʥʠʶ ʩʪʝʧʝʥʠ ʚʘʨʴʠʨʦʚʘʥʠʷ ʠʩʩʣʝʜʦʚʘʥʥʳʭ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʛʝʥʦʪʠʧʦʚ ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ ʚ ʫʩʣʦʚʠʷʭ 

ʧʦʣʠʚʘ ʠ ʙʦʛʘʨʳ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʚʳʷʚʠʣʠ ʫ ʛʝʥʦʪʠʧʦʚ 

ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ ʟʥʘʯʠʪʝʣʴʥʫʶ ʚʘʨʠʘʮʠʶ ʧʦʢʘʟʘʪʝʣʝʡ ʨʦʩʪʘ ʨʘʩʪʝʥʠʡ 

ʢʘʢ ʚ ʦʧʪʠʤʘʣʴʥʳʭ, ʪʘʢ ʠ ʚ ʩʪʨʝʩʩʦʚʳʭ ʫʩʣʦʚʠʷʭ ʚʳʨʘʱʠʚʘʥʠʷ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʢʦʛʜʘ ʨʘʩʪʝʥʠʝ ʚʳʨʘʱʠʚʘʝʪʩʷ ʚ ʟʘʩʫʰʣʠʚʳʭ, 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʷʭ, ʪʦ ʚ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʜʦʚʦʣʴʥʦ ʟʥʘʯʠʪʝʣʴʥʦ 

ʩʥʠʞʘʶʪʩʷ ʚʳʩʦʪʘ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʧʰʝʥʠʮʳ. ʆʪʤʝʯʘʝʪʩʷ, ʯʪʦ 

ʚʳʩʦʢʦ ʫʨʦʞʘʡʥʳʤʠ ʚ ʪʘʢʠʭ ʫʩʣʦʚʠʷʭ ʷʚʣʷʶʪʩʷ ʥʠʟʢʦʨʦʩʣʳʝ ʩʦʨʪʘ 

[11].  

ɺ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʥʘ ʧʦʣʠʚʝ ʚʳʩʦʪʘ ʨʘʩʪʝʥʠʡ ʫ 

ʠʟʫʯʝʥʥʳʭ ʛʝʥʦʪʠʧʦʚ ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ ʢʦʣʝʙʘʣʘʩʴ ʚ ʧʨʝʜʝʣʘʭ 58-90 

ʩʤ. ʅʘʠʙʦʣʴʰʠʡ ʧʦʢʘʟʘʪʝʣʴ ʨʦʩʪʘ ʦʪʤʝʯʝʥ ʫ ʛʝʥʦʪʠʧʘ 6298 

ʨʘʟʥʦʚʠʜʥʦʩʪʠ var. erytrospermum, ʥʘʠʤʝʥʴʰʠʡ ï ʫ ʛʝʥʦʪʠʧʘ 6289 

ʨʘʟʥʦʚʠʜʥʦʩʪʠ var. ferrugineum, ʩʦʙʨʘʥʥʳʭ ʩ ɸʧʰʝʨʦʥʩʢʦʛʦ ʨʝʛʠʦʥʘ. 

ʅʘ ʙʦʛʘʨʝ ʥʘʠʙʦʣʴʰʘʷ ʚʳʩʦʪʘ ʨʘʩʪʝʥʠʡ ʦʪʤʝʯʝʥʘ ʜʣʷ ʛʝʥʦʪʠʧʘ 

7253 ʨʘʟʥʦʚʠʜʥʦʩʪʠ var.milturum ʠʟ ʅʘʭʠʯʝʚʘʥʠ, ʥʘʠʙʦʣʝʝ 

ʥʠʟʢʦʨʦʩʣʳʤ ï ʛʝʥʦʪʠʧ 6287 ʨʘʟʥʦʚʠʜʥʦʩʪʠ var. ferriginium ʩ 

ɸʧʰʝʨʦʥʘ. ʋʤʝʥʴʰʝʥʠʝ ʚʳʩʦʪʳ ʨʘʩʪʝʥʠʡ ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ ʚ 

ʫʩʣʦʚʠʷʭ ʙʦʛʘʨʳ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʚ ʩʨʝʜʥʝʤ ʥʘ 3%. ʅʘʠʤʝʥʴʰʘʷ 

ʨʝʘʢʮʠʷ ʥʘ ʪʝʧʣʦʚʦʡ ʩʪʨʝʩʩ ʧʦ ʠʟʫʯʝʥʥʦʤʫ ʧʨʠʟʥʘʢʫ ʦʪʤʝʯʝʥʘ ʜʣʷ 

ʛʝʥʦʪʠʧʘ 6289 ʨʘʟʥʦʚʠʜʥʦʩʪʠ var. ferriginum(1%), ʥʘʠʙʦʣʴʰʘʷ ï ʜʣʷ 

ʛʝʥʦʪʠʧʘ 7252 ʨʘʟʥʦʚʠʜʥʦʩʪʠ var. milturum. ʆʙʘ ʦʙʨʘʟʮʘ ʙʳʣʠ 

ʩʦʙʨʘʥʳ ʥʘ ɸʧʰʝʨʦʥʝ. 

ɼʣʠʥʘ ʚʝʨʭʥʝʛʦ ʤʝʞʜʦʫʟʣʠʷ ï ʚʘʞʥʳʡ ʧʦʢʘʟʘʪʝʣʴ, ʚʣʠʷʶʱʠʡ 

ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ. ɼʘʥʥʳʡ ʧʨʠʟʥʘʢ ʢʦʣʝʙʘʣʩʷ ʫ 

ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʛʝʥʦʪʠʧʦʚ ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ ʚ ʦʧʪʠʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ 

ʚʳʨʘʱʠʚʘʥʠʷ ʚ ʧʨʝʜʝʣʘʭ 20,0-59,9 ʩʤ, ʚ ʫʩʣʦʚʠʷʭ ʙʦʛʘʨʳ ï 20,0-60,0 

ʩʤ. ʉʘʤʳʡ ʚʳʩʦʢʠʡ ʧʦʢʘʟʘʪʝʣʴ ʜʣʠʥʳ ʚʝʨʭʥʝʛʦ ʤʝʞʜʦʫʟʣʠʷ ʚ 
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ʫʩʣʦʚʠʷʭ ʟʘʩʫʭʠ ʦʪʤʝʯʝʥ ʜʣʷ ʛʝʥʦʪʠʧʘ 9529 var. erythrospermum ʠʟ 

ʂʘʨʘʷʟʳ, ʩʘʤʳʡ ʥʠʟʢʠʡ ï ʫ ʛʝʥʦʪʠʧʘ 7320 var. greacum, ʩʦʙʨʘʥʥʦʛʦ ʚ 

ʊʝʨʪʝʨʩʢʦʤ ʨʘʡʦʥʝ ɸʟʝʨʙʘʡʜʞʘʥʘ. ɺ ʦʨʦʰʘʝʤʦʤ ʫʩʣʦʚʠʷʭ 

ʚʦʟʜʝʣʳʚʘʥʠʷ ʫ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʦʙʨʘʟʮʦʚ ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ ʩʘʤʦʝ 

ʚʳʩʦʢʦʝ ʟʥʘʯʝʥʠʝ ʵʪʦʛʦ ʧʨʠʟʥʘʢʘ ʦʪʤʝʯʝʥʦ ʜʣʷ ʛʝʥʦʪʠʧʘ 

ʨʘʟʥʦʚʠʜʥʦʩʪʠ 9530 var. erythrospermum, ʩʦʙʨʘʥʥʦʛʦ ʚ ʐʝʢʠ, ʩʘʤʦʝ 

ʥʠʟʢʦʝ ï ʫ ʛʝʥʦʪʠʧʘ 7320 var. greacum ʠʟ ʊʝʨʪʝʨʘ. 

ʊʘʙʣʠʮʘ 

ʉʪʝʧʝʥʴ ʠʟʤʝʥʯʠʚʦʩʪʠ ʥʝʢʦʪʦʨʳʭ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʠʟʥʘʢʦʚ ʛʝʥʦʪʠʧʦʚ ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ, ʠʟʫʯʝʥʥʳʭ ʚ ʫʩʣʦʚʠʷʭ 

ʦʨʦʰʝʥʠʷ ʠ ʙʦʛʘʨʳ 
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ɺʳʩʦʪʘ ʨʘʩʪʝʥʠʡ 
ʇʦʣʠʚ 50,8 121,0 73,9Ñ1,5 15,3 11,9 

***  
ɹʦʛʘʨʘ 50,0 120,0 72,8Ñ1,5 15,4 12,0 

ɼʣʠʥʘ ʚʝʨʭʥʝʛʦ 

ʤʝʞʜʦʫʟʣʠʷ 

ʇʦʣʠʚ 20,1 59,9 34,1Ñ0,8 8,0 17,6 
***  

ɹʦʛʘʨʘ 20,0 60,0 34,1Ñ0,8 8,0 18,2 

ʏʠʩʣʦʧʨʦʜʫʢʥʳʭ 

ʩʪʝʙʣʝʡ 

ʇʦʣʠʚ 2,0 4,0 2,8Ñ0,1 0,5 18,5 
***  

ɹʦʛʘʨʘ 2,0 4,0 2,8Ñ0,1 0,6 21,5 

ʏʠʩʣʦ ʟʝʨʝʥ 

ʛʣʘʚʥʦʛʦ ʢʦʣʦʩʘ 

ʇʦʣʠʚ 20,4 44,6 32,7Ñ0,5 4,9 6,6 
***  

ɹʦʛʘʨʘ 19,0 42,0 31,4Ñ0,5 4,8 5,2 

ʄʘʩʩʘ ʟʝʨʝʥ 

ʛʣʘʚʥʦʛʦ ʢʦʣʦʩʘ 

ʇʦʣʠʚ 0,8 2,6 1,4Ñ0,03 0,3 16,8 
***  

ɹʦʛʘʨʘ 1,0 3,0 1,7Ñ0,05 0,5 28,6 

ʄʘʩʩʘ 1000 

ʟʝʨʝʥ 

ʇʦʣʠʚ 28,0 45,0 35,4Ñ0,4 3,7 7,2 
***  

ɹʦʛʘʨʘ 26,0 171,0 34,9Ñ1,3 13,5 7,7 

ʏʠʩʣʦ ʟʝʨʝʥ 30 

ʢʦʣʦʩʴʝʚ 

ʇʦʣʠʚ 642,0 1130,0 931,1Ñ12,1 126,6 7,2 
***  

ɹʦʛʘʨʘ 628,0 1116,0 916,2Ñ11,9 124,6 7,3 

ʋʨʦʞʘʡʥʦʩʪʴ 
ʇʦʣʠʚ 52,3 242,0 129,1Ñ3,6 37,4 8,2 

***  
ɹʦʛʘʨʘ 43,0 216,0 118,9Ñ3,5 36,5 8,8 

 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʳʜʝʣʝʥʳ ʦʙʨʘʟʮʳ, ʫ 

ʢʦʪʦʨʳʭ ʥʘʨʷʜʫ ʩ ʚʳʩʦʢʠʤ ʧʦʢʘʟʘʪʝʣʝʤ ʜʣʠʥʳ ʚʝʨʭʥʝʛʦ ʤʝʞʜʦʫʟʣʠʷ, 
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ʦʪʤʝʯʝʥʳ ʠ ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʜʨʫʛʠʭ ʩʪʨʫʢʪʫʨʥʳʭ ʵʣʝʤʝʥʪʦʚ 

ʫʨʦʞʘʡʥʦʩʪʠ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʫ ʩʦʙʨʘʥʥʦʛʦ ʚ ʂʘʨʘʷʟʘʭ ʛʝʥʦʪʠʧʘ 9525 

ʨʘʟʥʦʚʠʜʥʦʩʪʠ var. erythrospermum ʜʣʠʥʘ ʚʝʨʭʥʝʛʦ ʤʝʞʜʦʫʟʣʠʷ 

ʩʦʩʪʘʚʠʣʘ 60 ʩʤ, ʧʨʠ ʵʪʦʤ ʯʠʩʣʦ ʧʨʦʜʫʢʪʠʚʥʳʭ ʩʪʝʙʣʝʡ ʙʳʣʦ ʨʘʚʥʳʤ 

4, ʢʦʣʠʯʝʩʪʚʦ ʟʝʨʝʥ ʚ ʛʣʘʚʥʦʤ ʢʦʣʦʩʝ ï 44 ʰʪ., ʢʦʣʠʯʝʩʪʚʦ ʟʝʨʝʥ 30 

ʢʦʣʦʩʴʝʚ ï 1123 ʰʪ., ʤʘʩʩʘ 1000 ʟʝʨʝʥ ï 48 ʛ, ʫʨʦʞʘʡʥʦʩʪʴ ï 529 ʛ. 

ʏʠʩʣʦ ʧʨʦʜʫʢʪʠʚʥʳʭ ʩʪʝʙʣʝʡ ʚ ʫʩʣʦʚʠʷʭ ʧʦʣʠʚʘ ʠ ʙʦʛʘʨʳ ʫ 

ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʦʙʨʘʟʮʦʚ ʧʰʝʥʠʮʳ ʢʦʣʝʙʘʣʦʩʴ ʚ ʧʨʝʜʝʣʘʭ 2-4ʰʪ. 

ʅʘʠʤʝʥʴʰʠʡ ʧʦʢʘʟʘʪʝʣʴ ʵʪʦʛʦ ʧʨʠʟʥʘʢʘ ʚ ʫʩʣʦʚʠʷʭ ʧʦʣʠʚʘ ʦʪʤʝʯʝʥ ʫ 

ʛʝʥʦʪʠʧʘ 6276 ʨʘʟʥʦʚʠʜʥʦʩʪʠ var. meridionale, ʩʦʙʨʘʥʥʳʡ ʥʘ 

ɸʧʰʝʨʦʥʝ. ɻʝʥʦʪʠʧ 7252 ʨʘʟʥʦʚʠʜʥʦʩʪʠ var. milturum, ʩʦʙʨʘʥʥʳʡ ʚ 

ɹʘʢʫ, ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʩʷ ʥʘʠʙʦʣʴʰʠʤ ʯʠʩʣʦʤ ʧʨʦʜʫʢʪʠʚʥʳʭ ʩʪʝʙʣʝʡ. ɺ 

ʟʘʩʫʰʣʠʚʳʭ ʫʩʣʦʚʠʷʭ ʥʘʠʤʝʥʴʰʝʝ ʟʥʘʯʝʥʠʝ ʵʪʦʛʦ ʧʨʠʟʥʘʢʘ ʦʪʤʝʯʝʥʦ 

ʜʣʷ ʩʦʨʪʘ ɽʛʘʥʘ, ʩʘʤʦʝ ʚʳʩʦʢʦʝ ï ʜʣʷ ʛʝʥʦʪʠʧʘ 6930 ʨʘʟʥʦʚʠʜʥʦʩʪʠ 

var. milturum, ʩʦʙʨʘʥʥʳʡ ʚ ʍʘʥʢʝʥʜʝ. ʉʠʣʴʥʝʡʰʝʝ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ 

ʪʝʧʣʦʚʦʛʦ ʩʪʨʝʩʩʘ ʥʘ ʵʪʦʪ ʧʨʠʟʥʘʢ ʦʪʤʝʯʝʥ ʫ ʛʝʥʦʪʠʧʘ 7252 

ʨʘʟʥʦʚʠʜʥʦʩʪʠ var. miltrum, ʩʦʙʨʘʥʥʦʛʦ ʚ ɹʘʢʫ. 

ʂʦʣʠʯʝʩʪʚʦ ʟʝʨʝʥ ʚ ʛʣʘʚʥʦʤ ʢʦʣʦʩʝ ʫ ʠʩʩʣʝʜʦʚʘʥʥʳʭ 

ʛʝʥʦʪʠʧʦʚ ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ ʥʘ ʧʦʣʠʚʝ ʚʘʨʴʠʨʦʚʘʣʦ ʚ ʧʨʝʜʝʣʘʭ 20-44.6 

ʰʪ., ʥʘ ʙʦʛʘʨʝ ï 19-42 ʰʪ. ɺ ʦʧʪʠʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʥʘʠʤʝʥʴʰʠʡ 

ʧʦʢʘʟʘʪʝʣʴ ʵʪʦʛʦ ʧʨʠʟʥʘʢʘ (20 ʰʪ.) ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʜʨʫʛʠʤʠ 

ʠʟʫʯʝʥʥʳʤʠ ʦʙʨʘʟʮʘʤʠ ʦʪʤʝʯʝʥʦ ʫ ʛʝʥʦʪʠʧʘ 6349 var.greacum, 

ʩʦʙʨʘʥʥʦʛʦ ʚ ʊʝʨʪʝʨʝ. ɺ ʩʪʨʝʩʩʦʚʳʭ ʫʩʣʦʚʠʷʭ ʫ ʵʪʦʛʦ ʛʝʥʦʪʠʧʘ 

ʢʦʣʠʯʝʩʪʚʦ ʟʝʨʝʥ ʚ ʛʣʘʚʥʦʤ ʢʦʣʦʩʝ ʪʘʢʞʝ ʦʢʘʟʘʣʦʩʴ ʥʘʠʤʝʥʴʰʠʤ ʚ 

ʩʨʘʚʥʝʥʠʠ ʩ ʜʨʫʛʠʤʠ ʠʟʫʯʝʥʥʳʤʠ ʦʙʨʘʟʮʘʤʠ. ɺ ʫʩʣʦʚʠʷʭ ʧʦʣʠʚʘ 

ʚʳʜʝʣʠʣʩʷ ʛʝʥʦʪʠʧ 6931 ʨʘʟʥʦʚʠʜʥʦʩʪʠ var. milturum, ʫ ʢʦʪʦʨʦʛʦ 

ʢʦʣʠʯʝʩʪʚʦ ʟʝʨʝʥ ʚ ʛʣʘʚʥʦʤ ʢʦʣʦʩʝ ʩʦʩʪʘʚʠʣʦ 44,6 ʰʪ. ɻʝʥʦʪʠʧ 9521 

ʨʘʟʥʦʚʠʜʥʦʩʪʠ var. greacum ʩ ʆʛʫʟʘ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ ʚ ʫʩʣʦʚʠʷʭ 

ʙʦʛʘʨʳ ʢʘʢ ʦʙʨʘʟʝʮ ʩ ʩʘʤʳʤ ʚʳʩʦʢʠʤ ʧʦʢʘʟʘʪʝʣʝʤ ʵʪʦʛʦ ʧʨʠʟʥʘʢʘ 

(42,4 ʰʪ.) ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʜʨʫʛʠʤʠ ʦʙʨʘʟʮʘʤʠ. 

ʇʨʠ ʠʟʫʯʝʥʠʠ ʤʘʩʩʳ ʟʝʨʝʥ ʚ ʛʣʘʚʥʦʤ ʢʦʣʦʩʝ ʙʳʣʦ ʦʪʤʝʯʝʥʦ, 

ʯʪʦ ʚ ʫʩʣʦʚʠʷʭ ʧʦʣʠʚʘ ʚʝʣʠʯʠʥʘ ʵʪʦʛʦ ʧʨʠʟʥʘʢʘ ʢʦʣʝʙʘʣʘʩʴ ʚ ʧʨʝʜʝʣʘʭ 

1,2-4,4 ʛ, ʚ ʫʩʣʦʚʠʷʭ ʙʦʛʘʨʳ ï ʚ ʧʨʝʜʝʣʘʭ 1-3,2 ʛ.  ɺ ʫʩʣʦʚʠʷʭ ʧʦʣʠʚʘ 

ʥʘʠʤʝʥʴʰʠʡ ʧʦʢʘʟʘʪʝʣʴ ʵʪʦʛʦ ʧʨʠʟʥʘʢʘ ʦʪʤʝʯʝʥ ʫʛʝʥʦʪʠʧʘ 7319 

ʨʘʟʥʦʚʠʜʥʦʩʪʠ var. meridionale, ʩʦʙʨʘʥʥʦʛʦ ʚ ʅʘʭʠʯʝʚʘʥʝ (1,2 ʛ). 

ʄʘʩʩʘ ʟʝʨʝʥ ʛʣʘʚʥʦʛʦ ʢʦʣʦʩʘ ʫ ʛʝʥʦʪʠʧʘ 6349 ʨʘʟʥʦʚʠʜʥʦʩʪʠ var. 

greacum ʠʟ ʊʝʨʪʝʨʩʢʦʛʦ ʨʘʡʦʥʘ ʩʦʩʪʘʚʠʣʘ 4,4 ʛ. ɺ ʩʪʨʝʩʩʦʚʳʭ 

ʫʩʣʦʚʠʷʭ ʥʘʠʤʝʥʴʰʘʷ ʚʝʣʠʯʠʥʘ ʵʪʦʛʦ ʧʨʠʟʥʘʢʘ ʦʪʤʝʯʝʥʘ ʫ ʛʝʥʦʪʠʧʘ 
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6349 ʨʘʟʥʦʚʠʜʥʦʩʪʠ var. greacum, ʥʘʠʙʦʣʴʰʘʷ ï ʫ ʛʝʥʦʪʠʧʘ 9525 

ʨʘʟʥʦʚʠʜʥʦʩʪʠ var. erythrospermum. ʅʘʠʙʦʣʴʰʘʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ 

ʪʝʧʣʦʚʦʤʫ ʩʪʨʝʩʩʫ ʧʦ ʤʘʩʩʝ ʟʝʨʝʥ ʛʣʘʚʥʦʛʦ ʢʦʣʦʩʘ, ʩʦʩʪʘʚʠʚʰʘʷ 77%, 

ʥʘʙʣʶʜʘʝʪʩʷ ʫ ʛʝʥʦʪʠʧʘ 6349 var. greacum, ʩʦʙʨʘʥʥʦʛʦ ʚ ʊʝʨʪʝʨʩʢʦʤ 

ʨʘʡʦʥʝ. 
ʀʟʫʯʝʥʠʝ ʤʘʩʩʳ 1000 ʟʝʨʝʥ ʫ ʛʝʥʦʪʠʧʦʚ ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ 

ʧʦʢʘʟʘʣʦ, ʯʪʦ ʥʘ ʧʦʣʠʚʝ ʩʘʤʳʡ ʥʠʟʢʠʡ ʧʦʢʘʟʘʪʝʣʴ ʵʪʦʛʦ ʧʨʠʟʥʘʢʘ 

ʦʪʤʝʯʝʥ ʜʣʷ ʛʝʥʦʪʠʧʘ 6281 ʨʘʟʥʦʚʠʜʥʦʩʪʠ var. velutinumʩ ɸʧʰʝʨʦʥʘ, 

ʩʦʩʪʘʚʠʚʰʠʡ 30,8 ʛ, ʩʘʤʳʡ ʚʳʩʦʢʠʡ ï ʫ ʛʝʥʦʪʠʧʘ 7248 ʨʘʟʥʦʚʠʜʥʦʩʪʠ 

var. milturum (43,8 ʛ), ʩʦʙʨʘʥʥʦʛʦ ʚ ʐʘʙʨʘʥʩʢʦʤ ʨʘʡʦʥʝ. ʇʦʢʘʟʘʪʝʣʴ 

ʵʪʦʛʦ ʧʨʠʟʥʘʢʘ ʚ ʙʦʛʘʨʥʳʭ ʫʩʣʦʚʠʷʭ ʚʘʨʴʠʨʦʚʘʣ ʚ ʧʨʝʜʝʣʘʭ 28.9-40.8 

ʛ. ʊʝʧʣʦʚʦʡ ʩʪʨʝʩʩ ʦʢʘʟʘʣ ʥʘʠʙʦʣʝʝ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ (20%) ʥʘ 

ʤʘʩʩʫ 1000 ʟʝʨʝʥ ʫ ʛʝʥʦʪʠʧʘ 7319 ʨʘʟʥʦʚʠʜʥʦʩʪʠ var. meridionale. 

ʉʘʤʳʤ ʫʩʪʦʡʯʠʚʳʤ ʢ ʩʪʨʝʩʩʫ ʚ ʦʪʥʦʰʝʥʠʠ ʫʢʘʟʘʥʥʦʛʦ ʧʨʠʟʥʘʢʘ 

ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʩʷ ʛʝʥʦʪʠʧ 6292 ʨʘʟʥʦʚʠʜʥʦʩʪʠ var. lutescens. ʆʙʘ 

ʦʙʨʘʟʮʘ ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ ʙʳʣʠ ʩʦʙʨʘʥʳ ʥʘ ɸʧʰʝʨʦʥʝ. 

ɺ ʧʨʦʮʝʩʩʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ ʠʟʫʯʝʥʦ ʢʦʣʠʯʝʩʪʚʦ ʟʝʨʝʥ 30 

ʢʦʣʦʩʴʝʚ. ʅʘ ʦʨʦʰʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʧʦʢʘʟʘʪʝʣʴ ʵʪʦʛʦ ʧʨʠʟʥʘʢʘ ʫ 

ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʛʝʥʦʪʠʧʦʚ ʢʦʣʝʙʘʣʦʩʴ ʚ ʧʨʝʜʝʣʘʭ 805-1132 ʰʪ., ʚ 

ʟʘʩʫʰʣʠʚʳʭ ʫʩʣʦʚʠʷʭ ï ʦʪ 790 ʜʦ 1112 ʰʪ. ʉʘʤʦʝ ʥʠʟʢʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚ 

ʫʩʣʦʚʠʷʭ ʦʨʦʰʝʥʠʷ, ʨʘʚʥʦʝ 805 ʰʪ., ʦʪʤʝʯʝʥʦ ʫ ʛʝʥʦʪʠʧʘ 7320 

ʨʘʟʥʦʚʠʜʥʦʩʪʠ var. meridionale ʠʟ ʃʝʥʢʦʨʘʥʠ, ʩʘʤʦʝ ʚʳʩʦʢʦʝ, ʨʘʚʥʦʝ 

1130 ʰʪ., ï ʫ ʛʝʥʦʪʠʧʘ 9225 ʨʘʟʥʦʚʠʜʥʦʩʪʠ var. erythrospermum ʠʟ 

ʂʘʨʘʷʟʳ. ɺ ʩʪʨʝʩʩʦʚʳʭ ʫʩʣʦʚʠʷʭ ʩʘʤʳʤ ʥʠʟʢʠʤ ʧʦʢʘʟʘʪʝʣʝʤ ʵʪʦʛʦ 

ʧʨʠʟʥʘʢʘ (790 ʰʪ.) ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʩʷ ʛʝʥʦʪʠʧ 6289 ʨʘʟʥʦʚʠʜʥʦʩʪʠ var. 

ferruginium ʩ ɸʧʰʝʨʦʥʘ, ʩʘʤʳʤ ʚʳʩʦʢʠʤ (1100 ʰʪ.) ï ʛʝʥʦʪʠʧ 6263 

ʨʘʟʥʦʚʠʜʥʦʩʪʠ var. lutescens, ʩʦʙʨʘʥʥʳʡ ʚ ʐʝʢʠ. ʅʘʠʙʦʣʴʰʘʷ 

ʜʝʧʨʝʩʩʠʷ ʵʪʦʛʦ ʧʨʠʟʥʘʢʘ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʪʝʧʣʦʚʦʛʦ ʩʪʨʝʩʩʘ, 

ʩʦʩʪʘʚʠʚʰʘʷ 24%, ʦʪʤʝʯʝʥʘ ʜʣʷ ʛʝʥʦʪʠʧʘ 6268 ʨʘʟʥʦʚʠʜʥʦʩʪʠ var. 

erythrospermum ʠʟ ʐʝʢʠ. 

ʀʟʫʯʝʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ ʫ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʦʙʨʘʟʮʦʚ ʤʷʛʢʦʡ 

ʧʰʝʥʠʮʳ ʚ ʫʩʣʦʚʠʷʭ ʚʦʟʜʝʡʩʪʚʠʷ ʪʝʧʣʦʚʦʛʦ ʩʪʨʝʩʩʘ ʧʦʢʘʟʘʣʦ, ʯʪʦ 

ʛʝʥʦʪʠʧ 6279 ʨʘʟʥʦʚʠʜʥʦʩʪʠ var. ferruginium ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʩʷ 

ʚʳʩʦʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʚ ʫʩʣʦʚʠʷʭ ʩʪʨʝʩʩʘ ʫ ʨʘʩʪʝʥʠʡ 

ʥʘʙʣʶʜʘʝʪʩʷ ʜʝʧʨʝʩʩʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʫʨʦʞʘʡʥʦʩʪʠ. ʏʝʤ ʙʦʣʴʰʝʡ 

ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʩʪʨʝʩʩʫ ʦʪʣʠʯʘʝʪʩʷ ʛʝʥʦʪʠʧ, ʪʝʤ ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ 

ʦʪʤʝʯʘʝʪʩʷ ʩʥʠʞʝʥʠʝ ʵʪʠʭ ʧʦʢʘʟʘʪʝʣʝʡ. ɺ ʦʧʪʠʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ 

ʫʨʦʞʘʡʥʦʩʪʴ ʨʘʩʪʝʥʠʡ ʵʪʦʛʦ ʦʙʨʘʟʮʘ ʩʦʩʪʘʚʠʣʘ 70,2 ʛ, ʥʘ ʙʦʛʘʨʝ ï 69,3 
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ʛ ʥʘ 0,4 ʤ2, ʪʦ ʝʩʪʴ ʩʪʨʝʩʩ-ʜʝʧʨʝʩʩʠʷ ʫʨʦʞʘʡʥʦʩʪʠ ʧʨʠ ʩʪʨʝʩʩʝ ʫ ʵʪʦʛʦ 

ʛʝʥʦʪʠʧʘ ʩʦʩʪʘʚʠʣʘ 1%. ɺʳʩʦʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʪʝʧʣʦʚʦʤʫ ʩʪʨʝʩʩʫ 

ʠʟ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʦʙʨʘʟʮʦʚ ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ ʦʪʣʠʯʠʣʩʷ ʠ ʛʝʥʦʪʠʧ 

6299 ʨʘʟʥʦʚʠʜʥʦʩʪʠ var. erythrospermum, ʫʨʦʞʘʡʥʦʩʪʴ ʢʦʪʦʨʦʛʦ ʥʘ 

ʧʦʣʠʚʝ ʩʦʩʪʘʚʠʣʘ 105,3 ʛ, ʥʘ ʙʦʛʘʨʝ ï 102,5 ʛ. ʉʪʨʝʩʩ-ʜʝʧʨʝʩʩʠʷ 

ʫʨʦʞʘʡʥʦʩʪʠ ʙʳʣʘ ʨʘʚʥʘ 2%.  

ʅʘʤʠ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʧʨʠʟʥʘʢʦʚ, ʢʦʪʦʨʳʝ ʦʢʘʟʳʚʘʶʪ 

ʥʘʠʙʦʣʴʰʝʝ ʚʣʠʷʥʠʝ ʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ, ʤʝʞʜʫ 

ʠʟʫʯʝʥʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʫʨʦʞʘʡʥʦʩʪʠ ʙʳʣ ʧʨʦʚʝʜʝʥ ʨʝʛʨʝʩʩʠʦʥʥʳʡ 

ʘʥʘʣʠʟ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ ʚ ʫʩʣʦʚʠʷʭ ʦʨʦʰʝʥʠʷ ʟʘʚʠʩʠʪ ʚ 

ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʟʝʨʝʥ ʚ ʛʣʘʚʥʦʤ ʢʦʣʦʩʝ. ʋʢʘʟʘʥʥʳʡ 

ʧʨʠʟʥʘʢ ʥʘ 76% ʚʣʠʷʝʪ ʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʠʟʫʯʝʥʥʳʭ ʛʝʥʦʪʠʧʦʚ ʚ 

ʢʦʥʪʨʘʩʪʥʳʭ ʫʩʣʦʚʠʷʭ ʚʦʟʜʝʣʳʚʘʥʠʷ. ʂʦʵʬʬʠʮʠʝʥʪ ʜʝʪʝʨʤʠʥʘʮʠʠ R2 

ʩʦʩʪʘʚʠʣ 0,9. 
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ʂʘʨʪʦʧʣʷ (Solanum Z.) ʧʦʤʽʞ ʩ.-ʛ. ʨʦʩʣʠʥ ʟʘ ʫʥʽʚʝʨʩʘʣʴʥʽʩʪʶ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʡʤʘʻ ʦʜʥʝ ʟ ʧʝʨʰʠʭ ʤʽʩʮʴ. ɺʦʥʘ ʻ ʦʩʥʦʚʥʦʶ 

ʧʨʦʜʦʚʦʣʴʯʦʶ, ʢʦʨʤʦʚʦʶ ʽ ʪʝʭʥʽʯʥʦʶ ʢʫʣʴʪʫʨʦʶ [1]. ɰʾ ʧʨʦʜʦʚʦʣʴʯʘ 

ʮʽʥʥʽʩʪʴ ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʠʩʦʢʠʤʠ ʩʤʘʢʦʚʠʤʠ ʷʢʦʩʪʷʤʠ ʙʫʣʴʙ ʪʘ ʾʭ 

ʦʩʦʙʣʠʚʠʤ ʭʽʤʽʯʥʠʤ ʩʢʣʘʜʦʤ, ʷʢʠʡ ʻ ʩʧʨʠʷʪʣʠʚʠʤ ʜʣʷ ʟʜʦʨʦʚ'ʷ 

ʣʶʜʠʥʠ. ɹʫʣʴʙʠ ʤʽʩʪʷʪʴ ʢʨʦʭʤʘʣʴ (14-22%), ʙʽʣʢʠ (1,5 ï 3%), 

ʤʽʥʝʨʘʣʴʥʽ ʨʝʯʦʚʠʥʠ (0,8 ï 1%) ʪʘ ʜʦ 1% ʢʣʽʪʢʦʚʠʥʠ [2, 3]. ʆʢʨʝʤʽ 

ʩʦʨʪʠ ʢʘʨʪʦʧʣʽ ʤʦʞʫʪʴ ʤʽʩʪʠʪʠ ʜʦ 30 % ʢʨʦʭʤʘʣʶ [4]. ʉʣʽʜ ʚʽʜʤʽʪʠʪʠ, 

ʱʦ ʢʘʨʪʦʧʣʷʥʠʡ ʢʨʦʭʤʘʣʴ ʣʝʛʢʦ ʟʘʩʚʦʶʻʪʴʩʷ. ɹʽʦʣʦʛʽʯʥʘ ʮʽʥʥʽʩʪʴ 

ʙʽʣʢʽʚ ʙʫʣʴʙ ʢʘʨʪʦʧʣʽ ʚʠʱʘ, ʥʽʞ ʽʥʰʠʭ ʢʫʣʴʪʫʨ [5]. ʋ ʟʠʤʦʚʠʡ ʧʝʨʽʦʜ 

ʢʘʨʪʦʧʣʷ ʻ ʦʩʥʦʚʥʠʤ ʜʞʝʨʝʣʦʤ ʚʽʪʘʤʽʥʫ ʉ ʜʣʷ ʣʶʜʠʥʠ. ɹʫʣʴʙʠ 

ʢʘʨʪʦʧʣʽ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʫ ʪʚʘʨʠʥʥʠʮʪʚʽ. ʂʦʨʤʦʚʝ ʟʥʘʯʝʥʥʷ 

ʤʘʻ ʩʠʣʦʩ ʽʟ ʟʝʣʝʥʦʛʦ ʙʘʜʠʣʣʷ ʪʘ ʚʽʜʭʦʜʠ ʧʨʦʤʠʩʣʦʚʦʾ ʾʾ ʧʝʨʝʨʦʙʢʠ ï 
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ʙʘʨʜʘ, ʚʠʯʘʚʢʠ ʪʘ ʽʥ. ɹʫʣʴʙʠ ʢʘʨʪʦʧʣʽ ʻ ʮʽʥʥʦʶ ʩʠʨʦʚʠʥʦʶ ʜʣʷ 

ʚʠʨʦʙʥʠʮʪʚʘ ʢʨʦʭʤʘʣʶ, ʛʣʶʢʦʟʠ, ʩʧʠʨʪʫ, ʜʝʢʩʪʨʠʥʫ ʪʘ ʽʥ.  

ʇʽʜ ʯʘʩ ʟʙʝʨʽʛʘʥʥʷ ʚʪʨʘʪʠ ʙʫʣʴʙ ʢʘʨʪʦʧʣʽ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʨʽʟʥʠʭ ʬʘʢʪʦʨʽʚ ʤʦʞʫʪʴ ʟʘʟʥʘʚʘʪʠ ʟʥʘʯʥʠʭ ʚʪʨʘʪ (ʜʦ 30 %) [6, 7]. 

ɿʚʘʞʘʶʯʠ ʥʘ ʮʝ, ʘʢʪʫʘʣʴʥʠʤ ʻ ʧʽʜʙʽʨ ʩʦʨʪʽʚ ʙʫʣʴʙ ʢʘʨʪʦʧʣʽ, ʷʢʽ ʜʦʙʨʝ 

ʟʙʝʨʽʛʘʶʪʴ ʩʚʦʾ ʪʦʚʘʨʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʧʽʜ ʯʘʩ ʟʙʝʨʽʛʘʥʥʷ ʪʘ ʤʘʶʪʴ 

ʚʠʩʦʢʫ ʭʘʨʯʦʚʫ ʽ ʙʽʦʣʦʛʽʯʥʫ ʮʽʥʥʽʩʪʴ. ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʴ ïʧʽʜʙʽʨ ʩʦʨʪʽʚ 

ʢʘʨʪʦʧʣʽ, ʷʢʽ ʜʦʙʨʝ ʟʙʝʨʽʛʘʶʪʴʩʷ ʪʘ ʤʘʶʪʴ ʚʠʩʦʢʫ ʭʘʨʯʦʚʫ ʽ ʙʽʦʣʦʛʽʯʥʫ 

ʮʽʥʥʽʩʪʴ.  

 ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠ ʚʧʨʦʜʦʚʞ 2019-2020 ʨʨ. ʫ ʣʘʙʦʨʘʪʦʨʽʾ 

ʢʘʬʝʜʨʠ ʪʝʭʥʦʣʦʛʽʾ ʟʙʝʨʽʛʘʥʥʷ, ʧʝʨʝʨʦʙʢʠ ʪʘ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ ʧʨʦʜʫʢʮʽʾ 

ʨʦʩʣʠʥʥʠʮʪʚʘ ʽʤ. ʧʨʦʬ. ɹ.ɺ. ʃʝʩʠʢʘ  ʅʋɹʽʇ ʋʢʨʘʾʥʠ. ʉʦʨʪʠ ʢʘʨʪʦʧʣʽ 

ʈʦʟʘʨʘ ʪʘ ɺʽʨʠʥʝʷ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʜʣʷ ʜʦʩʣʽʜʞʝʥʴ. ʂʦʥʪʨʦʣʴ ï 

ʷʢʽʩʪʴ ʙʫʣʴʙ ʢʘʨʪʦʧʣʽ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʩʦʨʪʽʚ ʚʽʜʨʘʟʫ ʧʽʩʣʷ ʟʙʠʨʘʥʥʷ. 

ɿʙʝʨʽʛʘʣʠ ʙʫʣʴʙʠ ʢʘʨʪʦʧʣʽ 8 ʤʽʩ. (ʪʝʤʧʝʨʘʪʫʨʘ 2ï4 Áʉ; ʚʽʜʥʦʩʥʘ 

ʚʦʣʦʛʽʩʪʴ ʧʦʚʽʪʨʷ 92-98 %). ʈʦʟʤʽʨ ʜʦʩʣʽʜʥʠʭ ʟʨʘʟʢʽʚ ʩʦʨʪʽʚ ʢʘʨʪʦʧʣʽ 

ʩʪʘʥʦʚʠʚ 10 ʢʛ ʢʦʞʥʠʡ. ʑʦʤʽʩʷʮʷ ʫ ʙʫʣʴʙʘʭ ʟʛʽʜʥʦ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʠʭ 

ʤʝʪʦʜʠʢ ʚʠʟʥʘʯʘʣʠ: ʚʝʣʠʯʠʥʫ ʚʪʨʘʪ ʫ % ʪʘ ʙʽʦʭʽʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ: ʩʫʭʽ 

ʨʝʯʦʚʠʥʠ, ʢʨʦʭʤʘʣʴ ʽ ʚʽʪʘʤʽʥ ʉ.  

 ɿʛʽʜʥʦ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ ʥʘʡʙʽʣʴʰ ʚʘʞʣʠʚʠʤʠ ʬʘʢʪʦʨʘʤʠ, 

ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʩʪʽʡʢʽʩʪʴ ʢʘʨʪʦʧʣʽ ʧʽʜ ʯʘʩ ʟʙʝʨʛ̔ʘʥʥʷ ʻ ʧʦʯʘʪʢʦʚʘ 

ʷʢʽʩʪʴ ʙʫʣʴʙ, ʟ ʷʢʦʶ ʚʦʥʠ ʙʫʣʠ ʟʘʢʣʘʜʝʥʽ ʥʘ ʟʙʝʨʽʛʘʥʥʷ, ʨʝʞʠʤʠ ʪʘ 

ʩʧʦʩʦʙʠ ʟʙʝʨʽʛʘʥʥʷ ʪʘ ʚʝʣʠʯʠʥʘ ʧʦʰʢʦʜʞʝʥʦʩʪʽ ʭʚʦʨʦʙʘʤʠ.  

 ɹʫʣʴʙʠ ʢʘʨʪʦʧʣʽ ʧʝʨʝʜ ʟʘʢʣʘʜʘʥʥʷʤ ʥʘ ʟʙʝʨʽʛʘʥʥʷ ʨʝʪʝʣʴʥʦ -

ʩʦʨʪʫʚʘʣʠ ʪʘ ʚʠʙʨʘʢʦʚʫʚʘʣʠ ʪʨʘʚʤʦʚʘʥʽ ʪʘ ʦʟʥʘʢʘʤʠ ʧʦʰʢʦʜʞʝʥʥʷ 

ʭʚʦʨʦʙʘʤʠ. ʊʘʢʠʤ ʯʠʥʦʤ, ʚʧʣʠʚ ʧʝʨʰʦʛʦ ʬʘʢʪʦʨʘ ʥʘ ʚʪʨʘʪʠ ʧʽʜ ʯʘʩ 

ʟʙʝʨʽʛʘʥʥʷ ʙʫʣʦ ʚʠʢʣ ʯʁʝʥʦ. ʋʤʦʚʠ ʟʙʝʨʽʛʘʥʥʷ ʚʠʙʨʘʣʠ ʪʠʧʦʚʽ ʜʣʷ 

ʟʙʝʨʽʛʘʥʥʷ  ʧʨʦʜʦʚʦʣʴʯʦʾ ʢʘʨʪʦʧʣʽ (ʪʝʤʧʝʨʘʪʫʨʘ 2ï4 Áʉ; ʚʽʜʥʦʩʥʘ 

ʚʦʣʦʛʽʩʪʴ ʧʦʚʽʪʨʷ 92-98 %), ʱʦ ʪʝʞ ʚʠʢʣʶʯʠʣʦ ʚʧʣʠʚ ʮʴʦʛʦ ʯʠʥʥʠʢʘ 

ʥʘ ʷʢʽʩʪʴ ʽ ʚʪʨʘʪʠ ʙʫʣʴʙ. ɿʚʘʞʘʶʯʠ ʥʘ ʮʝ ʙʫʣʴʙʠ ʢʘʨʪʦʧʣʽ ʟʘʟʥʘʣʠ 

ʚʪʨʘʪ ʟʘ ʨʘʭʫʥʦʢ ʧʦʰʢʦʜʞʝʥʥʷ ʭʚʦʨʦʙʘʤʠ ʪʘ ʜʠʭʘʥʥʷ ʧʽʜ ʯʘʩ ʾʭ 

ʪʨʠʚʘʣʦʛʦ ʟʙʝʨʽʛʘʥʥʷ. ʈʝʟʫʣʴʪʘʪʠ ʟʘʟʥʘʯʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʨʝʜʩʪʘʚʣʝʥʦ 

ʫ ʪʘʙʣ. 1.  
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ʊʘʙʣʠʮʷ  1  

ɺʪʨʘʪʠ ʤʘʩʠ ʙʫʣʴʙ ʢʘʨʪʦʧʣʽ ʧʽʜ ʯʘʩ ʟʙʝʨʽʛʘʥʥʷ 

 (ʩʝʨʝʜʥʻ ʟʘ 2020ï2021 ʨʨ.) 

ʉʦʨʪ 

ʢʘʨʪʦʧʣʽ 

ʄʽʩʷʮʴ ʟʙʝʨʽʛʘʥʥʷ 

ɺʩʴʦʛʦ ʚʪʨʘʪ, 
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ʈʦʟʘʨʘ 0,57 1,14 1,01 1,49 2,23 4,32 8,1 5,85 24,71 

ɺʽʨʠʥʝʷ 2,77 2,46 2,99 3,7 9,45 7,77 6,47 3,33 38,94 
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ɺ ʨʝʟʫʣʴʪʘʪʽ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʪʨʘʪʠ ʙʫʣʴʙ ʢʘʨʪʦʧʣʽ ʦʙʦʭ 

ʩʦʨʪʽʚ ʟʘ 8 ʤʽʩʷʮʽʚ ʙʫʣʠ ʜʦʩʠʪʴ ʟʥʘʯʥʽ ʽ ʩʪʘʥʦʚʠʣʠ 24,71 % ʫ ʈʦʟʘʨʠ ʪʘ 

38,94 % ʫ ɺʽʨʠʥʝʾ. ʅʘʡʙʽʣʴʰʝ ʚʪʨʘʯʘʣʘʩʷ ʤʘʩʘ ʙʫʣʴʙ ʟ ʩʽʯʥʷ ʜʦ ʪʨʘʚʥʷ. 

ʎʝ ʤʦʞʥʘ ʧʦʷʩʥʠʪʠ ʧʽʜʚʠʱʝʥʥʷʤ ʘʢʪʠʚʥʦʩʪʽ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ 

ʚʝʩʥʦʶ ʪʘ  ʘʢʪʠʚʥʠʤ ʨʦʟʚʠʪʢʦʤ ʭʚʦʨʦʙ, ʟʦʢʨʝʤʘ ʬʦʤʦʟʫ.  

  ɼʠʥʘʤʽʢʫ ʙʽʦʭʽʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʙʫʣʴʙ ʢʘʨʪʦʧʣʽ ʜʦʩʣʽʜʥʠʭ 

ʩʦʨʪʽʚ ʚʧʨʦʜʦʚʞ 8 ʤʽʩ. ʟʙʝʨʽʛʘʥʥʷ  ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣ. 2.  

  ɹʽʦʭʽʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʙʫʣʴʙ ʢʘʨʪʦʧʣʽ ʙʫʣʠ ʜʦʩʠʪʴ ʩʪʘʙʽʣʴʥʠʤʠ 

ʚʧʨʦʜʦʚʞ ʫʩʴʦʛʦ ʧʝʨʽʦʜʫ ʟʙʝʨʽʛʘʥʥʷ ʪʘ ʟʘʟʥʘʣʠ ʟʥʘʯʥʠʭ ʟʤʽʥ ʣʠʰʝ ʫ 

ʢʽʥʮʽ ʟʙʝʨʽʛʘʥʥʷ (ʙʝʨʝʟʝʥʴïʪʨʘʚʝʥʴ).  ʱʦ ʧʦʷʩʥʶʻʪʴʩʷ ʘʢʪʠʚʽʟʘʮʽʻʶ 

ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʫ ʙʫʣʴʙʘʭ ʢʘʨʪʦʧʣʽ, ʷʢʽ ʧʦʚôʷʟʘʥʽ ʽʟ ʾʭ 

ʧʨʦʨʦʩʪʘʥʥʷʤ. ʎʠʤ ʽ ʧʦʷʩʥʶʻʪʴʩʷ ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʩʫʭʠʭ ʨʝʯʦʚʠʥ 

ʪʘ ʢʨʦʭʤʘʣʶ ʚ ʙʫʣʴʙʘʭ ʢʘʨʪʦʧʣʽ ʦʙʦʭ ʩʦʨʪʽʚ.  
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ʊʘʙʣʠʮʷ  2  

ɼʠʥʘʤʽʢʘ ʟʤʽʥʠ ʙʽʦʭʽʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʙʫʣʴʙ ʢʘʨʪʦʧʣʽ ʧʽʜ ʯʘʩ ʟʙʝʨʽʛʘʥʥʷ  

(ʩʝʨʝʜʥʻ ʟʘ 2020ï2021 ʨʨ.) 

ʇʦʢʘʟʥʠʢʠ 

ʄʽʩʷʮʽ ʟʙʝʨʽʛʘʥʥʷ 
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ɺʽʨʠʥʝʷ 

ʉʫʭʽ ʨʝʯʦʚʠʥʠ, %  26,10 26,08 26,08 26,06 26,06 26,04 26,02 26,00 25,8 

 ʂʨʦʭʤʘʣʴ, % 20,4 20,4 20,38 20,36 20,36 20,32 20,2 20,0 19,2 

ɺʽʪʘʤʽʥ ʉ, ʤʛ% 16,60 16,20 15,90 15,50 15,30 15,20 13,2 12,0 10,0 

ʈʦʟʘʨʘ 

ʉʫʭʽ ʨʝʯʦʚʠʥʠ, %  17,90 17,88 17,85 17,80 17,70 17,65 16,9 15,5 13,3 

 ʂʨʦʭʤʘʣʴ, % 23,7 23,68 23,66 23,6 23,5 23,4 22,8 21,2 19,6 

ɺʽʪʘʤʽʥ ʉ, ʤʛ% 16,8 16,6 16,2 15,9 15,6 15,4 14,3 13,1 11,0 
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ɺʠʩʥʦʚʢʠ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʦ 

ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʢʨʘʱʠʤ ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ ʻ ʙʫʣʴʙʠ ʢʘʨʪʦʧʣʽ ʩʦʨʪʫ 

ʈʦʟʘʨʘ, ʪʘʢ ʚʦʥʠ ʤʘʶʪʴ ʚʪʨʘʪʠ ʧʦʨʽʚʥʷʥʦ ʽʟ ʙʫʣʴʙʘʤʠ ʩʦʨʪʫ ɺʽʨʠʥʝʷ ʥʘ 

14,23 % ʤʝʥʰʽ ʪʘ ʤʘʶʪʴ ʢʨʘʱʽ ʙʽʦʭʽʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ (ʚʤʽʩʪ ʢʨʦʭʤʘʣʶ 

ʙʽʣʴʰʠʡ ʥʘ 3,3 %). 
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ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʩʝʣʝʥʥʷ ʥʘʰʦʾ ʧʣʘʥʝʪʠ 

ʧʨʦʜʫʢʪʘʤʠ ʭʘʨʯʫʚʘʥʥʷ ʚʠʢʣʠʢʘʻ ʩʝʨʡʦʟʥʝ ʟʘʥʝʧʦʢʦʻʥʥʷ. ʇʨʦʙʣʝʤʦʶ 

ʻ ʥʝʩʪʘʯʘ ʙʽʣʢʘ ʽ ʡʦʛʦ ʥʝʟʙʘʣʘʥʩʦʚʘʥʽʩʪʴ ʚ ʭʘʨʯʦʚʦʤʫ ʨʘʮʽʦʥʽ ʣʶʜʝʡ. 

ʆʜʥʘʢ, ʟ ʥʝʜʘʚʥʴʦʛʦ ʯʘʩʫ, ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʩʪʨʽʤʢʝ ʟʙʽʣʴʰʝʥʥʷ 

ʚʠʨʦʙʥʠʮʪʚʘ ʽ ʩʧʦʞʠʚʘʥʥʷ ʢʫʣʴʪʠʚʦʚʘʥʠʭ ʾʩʪʽʚʥʠʭ ʛʨʠʙʽʚ ʫ ʩʚʽʞʦʤʫ ʽ 

ʧʝʨʝʨʦʙʣʝʥʦʤʫ ʚʠʛʣʷʜʽ [1, 2]. ʅʠʥʽ ʫ ʢʨʘʾʥʘʭ ɭʚʨʦʧʠ, ʚ ʋʢʨʘʾʥʽ ʪʘ 

ʈʦʩʽʾ ʧʨʦʚʽʜʥʝ ʤʽʩʮʝ ʩʝʨʝʜ ʢʫʣʴʪʠʚʦʚʘʥʠʭ ʛʨʠʙʽʚ ʟʘʡʤʘʶʪʴ ʧʝʯʝʨʠʮʷ 

ʪʘ  ʛʣʠʚʘ [3-5].  

ʇʨʠ ʟʙʝʨʽʛʘʥʥʽ ʛʨʠʙʠ ʰʚʠʜʢʦ ʚʪʨʘʯʘʶʪʴ ʩʚʦʶ ʪʦʚʘʨʥʫ ʷʢʽʩʪʴ 

ʪʘ ʟʤʽʥʶʶʪʴ ʩʚʽʡ ʙʽʦʭʽʤʽʯʥʠʡ ʩʢʣʘʜ ʨʝʯʦʚʠʥ, ʪʦʤʫ ʟʙʝʨʽʛʘʪʠ ʾʭ 

ʥʝʦʙʭʽʜʥʦ ʧʨʠ ʧʦʥʠʞʝʥʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ. ʆʧʪʠʤʘʣʴʥʘ ʪʝʤʧʝʨʘʪʫʨʘ 

ʟʙʝʨʽʛʘʥʥʷ ʛʨʠʙʽʚ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʤʝʞʘʭ 0ï2 Áʉ. ʅʘ ʧʨʘʢʪʠʮʽ ʥʝ ʟʘʚʞʜʠ 

ʤʦʞʫʪʴ ʟʘʙʝʟʧʝʯʠʪʠ ʜʘʥʠʡ ʨʝʞʠʤ. ʊʦʤʫ, ʤʝʪʦʶ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʦ 

ʚʠʟʥʘʯʠʪʠ ʚʧʣʠʚ ʨʽʟʥʠʭ ʪʝʤʧʝʨʘʪʫʨ ʥʘ ʟʤʽʥʫ ʙʽʦʭʽʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ 

ʛʨʠʙʽʚ ʧʝʯʝʨʠʮʷ ʜʚʦʩʧʦʨʦʚʘ ʪʘ ʛʣʠʚʘ ʟʚʠʯʘʡʥʘ.  

ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠʩʷ ʚʧʨʦʜʦʚʞ 2017-2019 ʨʨ. ʋ 

ʜʦʩʣʽʜʞʝʥʥʷʭ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʛʨʠʙʠ ʧʝʯʝʨʠʮʽ ʜʚʦʩʧʦʨʦʚʦʾ ʰʪʘʤʫ 

ɯɹʂ-25 ʪʘ ʛʣʠʚʠ ʟʚʠʯʘʡʥʦʾ ʰʪʘʤʫ ʅʂ-35. ɼʘʥʽ ʰʪʘʤʠ ʨʦʟʧʦʚʩʶʜʞʝʥʽ, 

ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʽ, ʧʨʠʜʘʪʥʽ ʜʣʷ ʚʠʨʦʱʫʚʘʥʥʷ ʚʧʨʦʜʦʚʞ ʮʽʣʦʛʦ ʨʦʢʫ 

ʪʘ ʫʥʽʚʝʨʩʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ.  

ɿʙʝʨʽʛʘʣʠ ʛʨʠʙʠ ʫ ʯʦʪʠʨʴʦʭ ʭʦʣʦʜʠʣʴʥʠʭ ʢʘʤʝʨʘʭ ʂʍï6ʖ ʟ 

ʨʦʙʦʯʠʤ ʦʙôʻʤʦʤ 6 ʤ3. ʊʝʤʧʝʨʘʪʫʨʘ ʟʙʝʨʽʛʘʥʥʷ ʛʨʠʙʽʚ ʩʪʘʥʦʚʠʣʘ:  

ʤʽʥʫʩ 1; 1; 3 ʪʘ 5 Áʉ. ʇʦʚʪʦʨʥʽʩʪʴ ʯʦʪʠʨʴʦʭʨʘʟʦʚʘ. ɺʽʜʥʦʩʥʘ ʚʦʣʦʛʽʩʪʴ 

ʧʦʚʽʪʨʷ ʚ ʢʘʤʝʨʘʭ ʟʙʝʨʽʛʘʥʥʷ ï 90Ñ1 %. ʂʦʥʪʨʦʣʝʤ ʙʫʣʘ ʧʨʦʜʫʢʮʽʷ, ʷʢʘ 

ʟʙʝʨʽʛʘʣʘʩʴ ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ 1Áʉ. ɻʨʠʙʠ ʟʙʝʨʽʛʘʣʠ ʚʧʨʦʜʦʚʞ 6 ʜʽʙ.  

ɼʣʷ ʦʮʽʥʢʠ ʷʢʦʩʪʽ ʧʣʦʜʦʚʠʭ ʪʽʣ ʧʝʨʝʜ ʟʘʢʣʘʜʘʥʥʷʤ ʥʘ 

ʟʙʝʨʽʛʘʥʥʷ ʪʘ ʧʽʩʣʷ ʡʦʛʦ ʟʘʚʝʨʰʝʥʥʷ ʧʨʦʚʦʜʠʣʠ ʙʽʦʭʽʤʽʯʥʠʡ ʘʥʘʣʽʟ 

ʛʨʠʙʽʚ ʥʘ ʚʤʽʩʪ ʫ ʥʠʭ: ʩʫʭʽ ʨʝʯʦʚʠʥʠ, ʙʽʣʢʦʚʠʡ ʘʟʦʪ, ʚʽʪʘʤʽʥ ʉ. 
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ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ. ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʭ 

ʨʦʙʽʪ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ ʤʘʢʩʠʤʘʣʴʥʠʡ ʪʝʨʤʽʥ ʟʙʝʨʽʛʘʥʥʷ ʛʨʠʙʽʚ, ʷʢʠʡ 

ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʾʭ ʚʽʜʧʦʚʽʜʥʦʶ ʷʢʽʩʪʶ ï 6 ʜʽʙ ʪʘ ʪʝʤʧʝʨʘʪʫʨʠ 

ʟʙʝʨʽʛʘʥʥʷ ï ʤʽʥʫʩ 1; 1; 3; 5 Áʉ.   

ɿʘ ʪʝʤʧʝʨʘʪʫʨʠ ʟʙʝʨʽʛʘʥʥʷ ʤʽʥʫʩ 1Áʉ ʚʩʽ ʧʣʦʜʦʚʽ ʪʽʣʘ ʧʝʯʝʨʠʮʴ 

ʯʘʩʪʢʦʚʦ, ʘʙʦ ʧʦʚʥʽʩʪʶ ʧʽʜʤʝʨʟʘʣʠ. ʆʯʝʚʠʜʥʦ,  ʮʝ  ʧʦʚôʷʟʘʥʦ   ʟ   

ʚʠʩʦʢʠʤ   ʚʤʽʩʪʦʤ  ʚʦʣʦʛʠ  (90ï93 %) ʽ ʥʠʟʴʢʠʤ ʚʤʽʩʪʦʤ ʮʫʢʨʽʚ (ʙʽʣʷ 2 

%). ʇʨʠ ʮʴʦʤʫ ʩʪʨʫʢʪʫʨʘ ʪʢʘʥʠʥ ʨʫʡʥʫʚʘʣʘʩʷ ʽ ʥʝ ʚʽʜʥʦʚʣʶʚʘʣʘʩʷ 

ʧʽʩʣʷ ʨʦʟʤʝʨʟʘʥʥʷ ʧʨʦʜʫʢʮʽʾ. ʇʣʦʜʦʚʽ ʪʽʣʘ ʩʪʘʚʘʣʠ ʪʝʤʥʠʤʠ, 

ʩʣʠʟʴʢʠʤʠ ʪʘ ʤôʷʢʠʤʠ. ʊʘʢʽ ʛʨʠʙʠ ʥʝ ʧʨʠʜʘʪʥʽ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʽ ʪʦʤʫ 

ʜʘʥʫ ʪʝʤʧʝʨʘʪʫʨʫ ʟʙʝʨʽʛʘʥʥʷ ʚʠʙʨʘʢʫʚʘʣʠ, ʪʘʢ ʷʢ ʚʦʥʘ ʥʝ 

ʟʘʙʝʟʧʝʯʫʚʘʣʘ ʥʘʣʝʞʥʦʾ ʷʢʦʩʪʽ ʧʨʦʜʫʢʮʽʾ, ʘ ʜʦʩʣʽʜʞʝʥʥʷ ʱʦʜʦ ʟʤʽʥʠ 

ʙʽʦʭʽʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʛʨʠʙʽʚ ʧʝʯʝʨʠʮʽ ʜʚʦʩʧʦʨʦʚʦʾ ʟʘ ʮʴʦʛʦ 

ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʫ ʥʝ ʧʨʦʚʦʜʠʣʠ.  

ɿʙʝʨʽʛʘʥʥʷ ʛʨʠʙʽʚ ʛʣʠʚʠ ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ ʤʽʥʫʩ 1Áʉ ʧʨʠʟʚʝʣʦ ʜʦ 

ʾʭ ʯʘʩʪʢʦʚʦʛʦ ʟʘʤʝʨʟʘʥʥʷ. ʇʽʩʣʷ ʨʦʟʤʦʨʦʞʫʚʘʥʥʷ ʾʾ ʧʣʦʜʦʚʽ ʪʽʣʘ 

ʚʪʨʘʯʘʣʠ ʪʦʚʘʨʥʫ ʷʢʽʩʪʴ, ʘʣʝ ʩʚʦʾ ʩʤʘʢʦʚʽ ʚʣʘʩʪʠʚʦʩʪʽ ʽ ʩʪʨʫʢʪʫʨʫ 

ʚʪʨʘʯʘʣʠ ʥʝ ʧʦʚʥʽʩʪʶ, ʱʦ ʦʯʝʚʠʜʥʦ ʧʦʚôʷʟʘʥʦ ʟ ʚʠʩʦʢʠʤ ʚʤʽʩʪʦʤ 

ʩʫʭʠʭ ʨʝʯʦʚʠʥ (9,4ï10,3 %), ʭʽʪʠʥʫ ʽ ʙʫʜʦʚʦʶ ʢʣʽʪʠʥ. ʆʪʞʝ, ʪʘʢʽ ʛʨʠʙʠ 

ʭʦʯʘ ʽ ʥʝ ʧʨʠʜʘʪʥʽ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʫ ʩʚʽʞʦʤʫ ʚʠʛʣʷʜʽ, ʦʜʥʘʢ ʤʦʞʫʪʴ ʙʫʪʠ 

ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ ʧʝʨʝʨʦʙʢʠ, ʪʦʤʫ ʜʦʩʣʽʜʞʝʥʥʷ ʟʤʽʥʠ ʙʽʦʭʽʤʽʯʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ ʟʘ ʟʙʝʨʽʛʘʥʥʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ ʤʽʥʫʩ 1 Áʉ ʜʣʷ ʛʣʠʚʠ 

ʟʚʠʯʘʡʥʦʾ ʧʨʦʚʦʜʠʣʠ. 

ʇʨʠ ʟʙʝʨʽʛʘʥʥʽ ʛʨʠʙʽʚ ʧʝʯʝʨʠʮʷ ʜʚʦʩʧʦʨʦʚʘ ʪʘ ʛʣʠʚʘ ʟʚʠʯʘʡʥʘ 

ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ ʜʝʷʢʽ ʟʤʽʥʠ ʚ ʾʭ ʙʽʦʭʽʤʽʯʥʦʤʫ ʩʢʣʘʜʽ (ʪʘʙʣ. 1-2). 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʩʚʽʜʯʘʪʴ, ʱʦ ʟʤʝʥʰʫʻʪʴʩʷ ʢʽʣʴʢʽʩʪʴ ʩʫʭʦʾ 

ʨʝʯʦʚʠʥʠ ʽ ʚʽʪʘʤʽʥʫ ʉ. ɿʤʝʥʰʫʻʪʴʩʷ, ʘʙʦ ʥʝ ʟʤʽʥʶʻʪʴʩʷ ʢʽʣʴʢʽʩʪʴ 

ʙʽʣʢʦʚʦʛʦ ʘʟʦʪʫ.  

ʊʘʢ, ʚ ʧʣʦʜʦʚʠʭ ʪʽʣʘʭ ʛʨʠʙʽʚ ʧʝʯʝʨʠʮʽ ʜʚʦʩʧʦʨʦʚʦʾ ʧʝʨʰʦʾ 

ʭʚʠʣʽ ʧʣʦʜʦʥʦʰʝʥʥʷ ʟʘ 1Áʉ  ʢʽʣʴʢʽʩʪʴ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ ʥʘ ʧʦʯʘʪʢʫ 

ʟʙʝʨʽʛʘʥʥʷ ʩʢʣʘʜʘʣʘ 9,4 %,  ʘ ʚ ʢʽʥʮʽ ï 8,9 %, ʘ ʢʽʣʴʢʽʩʪʴ ʘʩʢʦʨʙʽʥʦʚʦʾ 

ʢʠʩʣʦʪʠ ï 5,6 ʽ 5,1 ʤʛ%, ʚʽʜʧʦʚʽʜʥʦ. ʂʽʣʴʢʽʩʪʴ ʙʽʣʢʦʚʦʛʦ ʘʟʦʪʫ ʥʝ 

ʟʤʽʥʠʣʘʩʷ ʽ ʟʥʘʭʦʜʠʣʘʩʴ ʥʘ ʨʽʚʥʽ 3,0 %.  

ɿʘ ʮʠʭ ʞʝ ʫʤʦʚ ʫ ʛʣʠʚʽ ʟʚʠʯʘʡʥʽʡ ʩʫʭʘ ʨʝʯʦʚʠʥʘ ʟʤʽʥʠʣʘʩʷ ʟ 

10,3 ʜʦ 9,5 %, ʚʤʽʩʪ ʘʩʢʦʨʙʽʥʦʚʦʾ ʢʠʩʣʦʪʠ ï ʟ 9,8 ʜʦ 9,0 ʤʛ%, ʘ 

ʙʽʣʢʦʚʠʡ ʘʟʦʪ ʥʝ ʟʤʽʥʠʚʩʷ (3,0 %).  

ɿʘʢʦʥʦʤʽʨʥʦʩʪʽ ʟʤʽʥʠ ʙʽʦʭʽʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʟʘ ʜʨʫʛʦʾ ʭʚʠʣʽ 

ʧʣʦʜʦʥʦʰʝʥʥʷ ʜʣʷ ʛʨʠʙʽʚ ʧʝʯʝʨʠʮʽ ʜʚʦʩʧʦʨʦʚʦʾ ʪʘ ʛʣʠʚʠ ʟʚʠʯʘʡʥʦʾ 
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ʧʨʠ ʾʭ ʟʙʝʨʽʛʘʥʥʽ ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ 1 Áʉ ʤʘʣʠ ʪʘʢʫ ʩʘʤʫ ʪʝʥʜʝʥʮʽʶ, ʷʢ ʽ 

ʧʝʨʰʦʾ. ʆʩʦʙʣʠʚʽʩʪʶ ʙʽʦʭʽʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʛʨʠʙʽʚ ʜʨʫʛʦʾ ʭʚʠʣʽ 

ʧʣʦʜʦʥʦʰʝʥʥʷ ʙʫʣʠ ʤʝʥʰʽ ʢʽʣʴʢʦʩʪʽ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ ʪʘ ʚʽʪʘʤʽʥʫ ʉ ʥʘ 

ʧʦʯʘʪʢʫ ʟʙʝʨʽʛʘʥʥʷ, ʱʦ ʧʨʠʟʚʝʣʦ ʜʦ ʾʭ ʤʝʥʰʠʭ ʟʥʘʯʝʥʴ ʚ ʢʽʥʮʽ. ʎʝ 

ʤʦʞʥʘ ʧʦʷʩʥʠʪʠ ʟʤʝʥʰʝʥʥʷʤ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ ʩʫʙʩʪʨʘʪʫ ʟʘ ʧʝʨʽʦʜ 

ʧʣʦʜʦʥʦʰʝʥʥʷ ʛʨʠʙʽʚ ʧʝʨʰʦʾ ʭʚʠʣʽ.  

ɿ ʧʽʜʚʠʱʝʥʥʷʤ ʪʝʤʧʝʨʘʪʫʨʠ ʟʙʝʨʽʛʘʥʥʷ ʚʽʜʙʫʣʦʩʷ ʟʙʽʣʴʰʝʥʥʷ 

ʚʪʨʘʪ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ, ʙʽʣʢʦʚʦʛʦ ʘʟʦʪʫ ʪʘ ʚʽʪʘʤʽʥʫ ʉ. ʊʘʢ, ʧʨʠ 

ʟʙʝʨʽʛʘʥʥʽ ʧʝʯʝʨʠʮʽ ʜʚʦʩʧʦʨʦʚʦʾ ʧʝʨʰʦʾ ʭʚʠʣʽ ʧʣʦʜʦʥʦʰʝʥʥʷ ʟʘ 5 Áʉ 

ʢʽʣʴʢʽʩʪʴ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ ʟʤʝʥʰʠʣʘʩʴ ʟ 9,4 ʜʦ 8,0 %, ʚʽʪʘʤʽʥʫ ʉ ï ʟ 5,6 

ʜʦ 4,5 ʤʛ%, ʘ ʙʽʣʢʦʚʦʛʦ ʘʟʦʪʫ ï ʟ 3,0 ʜʦ 2,9 %.  

ʋ ʛʣʠʚʽ ʟʚʠʯʘʡʥʽʡ ʟʘ ʮʴʦʛʦ ʞ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʫ ʪʘʢʦʞ 

ʟʙʽʣʴʰʠʣʠʩʷ ʚʪʨʘʪʠ ʩʫʭʠʭ ʨʝʯʦʚʠʥ ʟ 10,3 ʜʦ 9,0 %, ʚʽʪʘʤʽʥʫ ʉ ʟ 9,8 ʜʦ 

8,4 ʤʛ%, ʘ ʙʽʣʢʦʚʠʡ ʘʟʦʪ ʟ 3,0 ʜʦ 2,8 %.  

 ɿʤʽʥʠ ʙʽʦʭʽʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʟʘ ʜʨʫʛʦʾ ʭʚʠʣʽ ʧʣʦʜʦʥʦʰʝʥʥʷ 

ʜʣʷ ʛʨʠʙʽʚ ʧʝʯʝʨʠʮʽ ʜʚʦʩʧʦʨʦʚʦʾ ʪʘ ʛʣʠʚʠ ʟʚʠʯʘʡʥʦʾ ʧʨʠ ʾʭ ʟʙʝʨʽʛʘʥʥʽ 

ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ 5 Áʉ ʤʘʣʠ ʪʘʢʫ ʩʘʤʫ ʪʝʥʜʝʥʮʽʶ, ʷʢ ʽ ʧʝʨʰʦʾ, ʘʣʝ ʤʘʣʠ 

ʤʝʥʰʽ ʘʙʩʦʣʶʪʥʽ ʟʥʘʯʝʥʥʷ, ʪʘʢ ʷʢ ʨʦʩʣʠ ʥʘ ʟʙʽʜʥʝʥʦʤʫ ʢʦʤʧʦʩʪʽ.  

ʆʢʨʝʤʦ ʩʣʽʜ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʟʤʽʥʠ ʫ ʙʽʦʭʽʤʽʯʥʦʤʫ ʩʢʣʘʜʽ ʛʣʠʚʠ 

ʧʨʠ ʾʾ ʟʙʝʨʽʛʘʥʥʽ ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ ʤʽʥʫʩ 1 Áʉ. ɿʘ ʨʘʭʫʥʦʢ ʯʘʩʪʢʦʚʦʛʦ 

ʟʘʤʦʨʦʞʫʚʘʥʥʷ ʧʣʦʜʦʚʽ ʪʽʣʘ ʛʣʠʚʠ ʧʽʩʣʷ ʚʽʜʪʘʚʘʥʥʷ ʚʪʨʘʯʘʣʠ ʩʫʭʠʭ 

ʨʝʯʦʚʠʥ ʥʘ 0,2 % ʙʽʣʴʰʝ, ʧʦʨʽʚʥʷʥʦ ʟʽ ʟʙʝʨʽʛʘʥʥʷʤ ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ 1 

Áʉ (ʢʦʥʪʨʦʣʴ). ʆʜʥʘʢ, ʮʝʡ ʪʝʤʧʝʨʘʪʫʨʥʠʡ ʨʝʞʠʤ ʩʧʨʠʷʚ ʢʨʘʱʦʤʫ 

ʟʙʝʨʝʞʝʥʥʽ ʩʫʭʠʭ ʨʝʯʦʚʠʥ, ʥʽʞ ʟʙʝʨʽʛʘʥʥʷ ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ 5 Áʉ, ʜʝ 

ʚʪʨʘʪʠ ʙʫʣʠ ʥʘ 0,5 % ʙʽʣʴʰʽ, ʧʦʨʽʚʥʷʥʦ ʽʟ ʢʦʥʪʨʦʣʝʤ. ɸʩʢʦʨʙʽʥʦʚʘ 

ʢʠʩʣʦʪʘ ʟʘ ʮʽʻʾ ʪʝʤʧʝʨʘʪʫʨʠ ʟʙʽʛʘʣʘʩʷ ʥʘʡʢʨʘʱʝ. ʄʘʢʩʠʤʘʣʴʥʘ ʨʽʟʥʠʮʷ 

ʚʪʨʘʪ ʚʽʪʘʤʽʥʫ, ʤʽʞ ʢʨʘʱʠʤ ʚʘʨʽʘʥʪʦʤ (ʟʙʝʨʽʛʘʥʥʷ ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ 

ʤʽʥʫʩ 1 Áʉ) ʪʘ ʥʘʡʛʽʨʰʠʤ ʚʘʨʽʘʥʪʦʤ (ʟʙʝʨʽʛʘʥʥʷ ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ 5 Áʉ) 

ʩʪʘʥʦʚʠʣʘ   1 ʤʛ%. ɹʽʣʦʢ, ʷʢʠʡ ʻ ʥʘʡʙʽʣʴʰ ʩʪʘʙʽʣʴʥʠʤ ʧʦʢʘʟʥʠʢʦʤ ʧʽʜ 

ʯʘʩ ʟʙʝʨʽʛʘʥʥʷ, ʟʘ ʨʽʟʥʠʭ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʨʝʞʠʤʽʚ ʟʤʽʥʶʚʘʚʩʷ ʚʽʜ 3,0 ʜʦ 

2,8 %.  ʊʘʢʠʤ  ʯʠʥʦʤ,  ʟʙʝʨʽʛʘʥʥʷ  ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ ʤʽʥʫʩ 1Áʉ 

ʟʘʙʝʟʧʝʯʫʻ ʢʨʘʱʫ ʟʙʝʨʝʞʝʥʽʩʪʴ ʙʽʦʭʽʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʥʽʞ ʟʘ 

ʪʝʤʧʝʨʘʪʫʨʠ 3 ʪʘ 5 Áʉ.     
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ʊʘʙʣʠʮʷ 1  

ɺʤʽʩʪ ʙʽʦʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ ʚ ʧʣʦʜʦʚʠʭ ʪʽʣʘʭ ʧʝʯʝʨʠʮʽ ʜʚʦʩʧʦʨʦʚʦʾ ʰʪʘʤʫ ɯɹʂ-25 ʧʨʠ ʟʙʝʨʽʛʘʥʥʽ 

ʟʘ ʨʽʟʥʠʭ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʧʘʨʘʤʝʪʨʽʚ 

ʊʝʤʧʝʨʘʪʫʨʘ 

ʟʙʝʨʽʛʘʥʥʷ, 

Üʉ 

ɹʽʦʭʽʤʽʯʥʘ ʨʝʯʦʚʠʥʘ 

ʩʫʭʘ 

ʨʝʯʦʚʠʥʘ, % 

ʙʽʣʢʦʚʠʡ 

ʘʟʦʪ, % 

ʘʩʢʦʨʙʽʥʦʚʘ ʢʠʩʣʦʪʘ, 

ʤʛ% 

ʧʦʯʘʪʦʢ 

ʟʙʝʨʽʛʘʥʥʷ 

ʢʽʥʝʮʴ 

ʟʙʝʨʽʛʘʥʥʷ 

ʧʦʯʘʪʦʢ 

ʟʙʝʨʽʛʘʥʥʷ 

ʢʽʥʝʮ ɹ

ʟʙʝʨʽʛʘʥʥʷ 

ʧʦʯʘʪʦʢ 

ʟʙʝʨʽʛʘʥʥʷ 

ʢʽʥʝʮʴ 

ʟʙʝʨʽʛʘʥʥʷ 

ʇʝʨʰʘ ʭʚʠʣʷ ʧʣʦʜʦʥʦʰʝʥʥʷ 

1 (ʢʦʥʪʨʦʣʴ) 9,4 8,9 3,0 3,0 5,6 5,1 

3 9,4 8,5 3,0 3,0 5,6 4,9 

5 9,4 8,0 3,0 2,8 5,6 4,5 

ɼʨʫʛʘ ʭʚʠʣʷ ʧʣʦʜʦʥʦʰʝʥʥʷ 

1 (ʢʦʥʪʨʦʣʴ) 8,6 7,8 2,9 2,9 5,4 5,0 

3 8,6 7,4 2,9 2,8 5,4 4,4 

5 8,6 7,1 2,9 2,7 5,4 4,0 
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ʊʘʙʣʠʮʷ 2 

ɺʤʽʩʪ ʙʽʦʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ ʚ ʧʣʦʜʦʚʠʭ ʪʽʣʘʭ ʛʣʠʚʠ ʟʚʠʯʘʡʥʦʾ  ʰʪʘʤʫ ʅʂ-35 ʧʨʠ ʟʙʝʨʽʛʘʥʥʽ ʟʘ 

ʨʽʟʥʠʭ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʧʘʨʘʤʝʪʨʽʚ 

ʊʝʤʧʝʨʘʪʫʨʘ 

ʟʙʝʨʽʛʘʥʥʷ, 

Üʉ 

ɹʽʦʭʽʤʽʯʥʘ ʨʝʯʦʚʠʥʘ 

ʩʫʭʘ 

ʨʝʯʦʚʠʥʘ, % 

ʙʽʣʢʦʚʠʡ 

ʘʟʦʪ, % 

ʘʩʢʦʨʙʽʥʦʚʘ ʢʠʩʣʦʪʘ, 

ʤʛ% 

ʧʦʯʘʪʦʢ 

ʟʙʝʨʽʛʘʥʥʷ 

ʢʽʥʝʮʴ 

ʟʙʝʨʽʛʘʥʥʷ 

ʧʦʯʘʪʦʢ 

ʟʙʝʨʽʛʘʥʥʷ 

ʢʽʥʝʮʴ 

ʟʙʝʨʽʛʘʥʥʷ 

ʧʦʯʘʪʦʢ 

ʟʙʝʨʽʛʘʥʥʷ 

ʢʽʥʝʮʴ 

ʟʙʝʨʽʛʘʥʥʷ 

ʇʝʨʰʘ ʭʚʠʣʷ ʧʣʦʜʦʥʦʰʝʥʥʷ 

-1 10,3 9,3 3,0 2,9 9,8 9,4 

1 (ʢʦʥʪʨʦʣʴ) 10,3 9,5 3,0 3,0 9,8 9,0 

3 10,3 9,4 3,0 3,0 9,8 8,7 

5 10,3 9,0 3,0 2,8 9,8 8,4 

ɼʨʫʛʘ ʭʚʠʣʷ ʧʣʦʜʦʥʦʰʝʥʥʷ 

-1 9,4 8,8 2,8 2,7 9,6 8,8 

1 (ʢʦʥʪʨʦʣʴ) 9,4 8,5 2,8 2,8 9,6 8,5 

3 9,4 8,3 2,8 2,7 9,6 8,0 

5 9,4 7,7 2,8 2,6 9,6 7,6 
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ɺʠʩʥʦʚʢʠ. 

1. ɸʥʘʣʽʟ ʚʧʣʠʚʫ ʨʽʟʥʠʭ ʪʝʤʧʝʨʘʪʫʨ ʟʙʝʨʽʛʘʥʥʷ ʥʘ ʩʪʘʙʽʣʴʥʽʩʪʴ 

ʙʽʦʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ʛʨʠʙʽʚ ʧʦʢʘʟʘʚ, ʱʦ  ʥʘʡʢʨʘʱʘ ʪʝʤʧʝʨʘʪʫʨʘ 

ʟʙʝʨʽʛʘʥʥʷ, ʷʢʘ ʟʘʙʝʟʧʝʯʫʻ ʟʙʝʨʝʞʝʥʽʩʪʴ ʙʽʦʭʽʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʛʨʠʙʽʚ 

ʧʝʯʝʨʠʮʷ ʜʚʦʩʧʦʨʦʚʘ ʪʘ ʛʣʠʚʘ ʟʚʠʯʘʡʥʘ ʻ 1 Áʉ.  

2. ʊʝʤʧʝʨʘʪʫʨʘ ʟʙʝʨʽʛʘʥʥʷ ʤʽʥʫʩ 1 Áʉ ʥʝ ʧʨʠʜʘʪʥʘ ʜʣʷ ʛʨʠʙʽʚ 

ʧʝʯʝʨʠʮʷ ʜʚʦʩʧʦʨʦʚʘ, ʪʘʢ ʷʢ ʩʧʨʠʷʻ ʚʪʨʘʪʽ ʥʠʤʠ ʪʦʚʘʨʥʠʭ  ʷʢʦʩʪʝʡ. 

ɿʙʝʨʽʛʘʥʥʷ ʟʘ ʮʴʦʛʦ ʞ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʫ ʛʣʠʚʠ ʟʚʠʯʘʡʥʦʾ 

ʧʨʠʟʚʦʜʠʪʴ ʣʠʰʝ ʜʦ ʯʘʩʪʢʦʚʦʾ ʚʪʨʘʪʠ ʪʦʚʘʨʥʦʩʪʽ, ʘ ʙʽʦʭʽʤʽʯʥʽ 

ʧʦʢʘʟʥʠʢʠ ʟʘʣʠʰʘʶʪʴʩʷ ʩʪʘʙʽʣʴʥʠʤʠ.  
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 ʦʨʦʰʘʝʤʦʛʦ ʦʚʦʱʝʚʦʜʩʪʚʘ ʠ ʙʘʭʯʝʚʦʜʩʪʚʘ - ʬʠʣʠʘʣ ʌɻɹʅʋ 

çʇʨʠʢʘʩʧʠʡʩʢʠʡ ʘʛʨʘʨʥʳʡ ʬʝʜʝʨʘʣʴʥʳʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ 
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ɺʚʝʜʝʥʠʝ.  ʂʦʨʤʦʚʳʝ ʪʨʘʚʳ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʩʦʟʜʘʥʠʠ 

ʧʨʦʯʥʦʡ ʢʦʨʤʦʚʦʡ ʙʘʟʳ ʜʣʷ ʨʘʩʪʫʱʝʛʦ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ. ʈʘʩʪʠʪʝʣʴʥʳʡ 

ʧʦʢʨʦʚ ʷʚʣʷʝʪʩʷ, ʢʨʦʤʝ ʪʦʛʦ, ʥʝʠʩʯʝʨʧʘʝʤʳʤ ʠʩʪʦʯʥʠʢʦʤ ʠʩʭʦʜʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ ʜʣʷ ʩʝʣʝʢʮʠʠ ʢʦʨʤʦʚʳʭ ʪʨʘʚ ʠ ʧʦʩʣʝʜʫʶʱʝʛʦ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʚ ʧʦʣʫʧʫʩʪʳʥʝ ʫʩʪʦʡʯʠʚʳʭ ʬʠʪʦʮʝʥʦʟʦʚ ʥʘ 

ʩʝʣʝʢʮʠʦʥʥʦʡ ʦʩʥʦʚʝ. ʂʫʣʴʪʫʨʥʳʝ ʧʘʩʪʙʠʱʘ, ʩʦʟʜʘʥʥʳʝ ʥʘ ʦʩʥʦʚʝ 

ʜʦʩʪʠʞʝʥʠʡ ʩʝʣʝʢʮʠʠ ʠ ʩʦʚʨʝʤʝʥʥʦʡ ʘʛʨʦʪʝʭʥʠʢʝ, ʩʤʦʛʫʪ ʥʝ ʪʦʣʴʢʦ 

ʵʬʬʝʢʪʠʚʥʦ ʧʨʦʪʠʚʦʩʪʦʷʪʴ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʫʩʣʦʚʠʷʤ ʩʨʝʜʳ, ʥʦ 

ʪʘʢʞʝ ʝʱʸ ʠ ʜʘʚʘʪʴ ʚʳʩʦʢʠʝ ʫʨʦʞʘʠ ʩʫʭʦʡ ʙʠʦʤʘʩʩʳ, ʧʦʩʪʘʚʣʷʷ 

ʚʳʩʦʢʦʮʝʥʥʳʡ ʠ ʜʝʰʸʚʳʡ ʧʦʜʥʦʞʥʳʡ ʢʦʨʤ ʜʣʷ ʞʠʚʦʪʥʳʭ. ʊʘʢʘʷ 

ʨʘʙʦʪʘ ʚʝʜʸʪʩʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʨʘʟʣʠʯʥʳʭ ʩʝʣʝʢʮʠʦʥʥʳʭ ʮʝʥʪʨʘʭ 

ʇʨʠʢʘʩʧʠʡʩʢʦʛʦ ʨʝʛʠʦʥʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʚʦ ɺʩʝʨʦʩʩʠʡʩʢʦʤ ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʤ ʠʥʩʪʠʪʫʪʝ ʦʨʦʰʘʝʤʦʛʦ ʦʚʦʱʝʚʦʜʩʪʚʘ ʠ 

ʙʘʭʯʝʚʦʜʩʪʚʘ- ʬʠʣʠʘʣʝ ʌɻɹʅʋ çʇʨʠʢʘʩʧʠʡʩʢʠʡ ʘʛʨʘʨʥʳʡ 

ʬʝʜʝʨʘʣʴʥʳʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢè ʛʜʝ ʩʦʟʜʘʥ 

ʨʷʜ ʮʝʥʥʳʭ ʩʦʨʪʦʚ ʢʦʨʤʦʚʳʭ ʪʨʘʚ, ʢʦʪʦʨʳʝ ʧʨʦʰʣʠ ʩʦʨʪʦʠʩʧʳʪʘʥʠʝ. 

ʉ ʦʢʦʥʯʘʥʠʝʤ ʢʨʠʟʠʩʥʳʭ ʷʚʣʝʥʠʡ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ 

ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʦʡ ʦʪʨʘʩʣʠ, ʛʜʝ ʫʞʝ ʥʘʤʝʪʠʣʩʷ ʨʦʩʪ ʧʦʛʦʣʦʚʴʷ ʩʢʦʪʘ, 

ʧʨʦʙʣʝʤʘ ʬʠʪʦʤʝʣʠʦʨʘʮʠʠ ʠ ʫʣʫʯʰʝʥʠʷ ʧʘʩʪʙʠʱ ʩʪʘʥʝʪ ʝʱʸ ʙʦʣʝʝ 

ʘʢʪʫʘʣʴʥʦʡ, ʧʦʩʢʦʣʴʢʫ ʝʩʪʝʩʪʚʝʥʥʳʝ ʧʘʩʪʙʠʱʘ ʩ ʠʭ ʢʨʘʡʥʝ ʥʠʟʢʦʡ 

ʫʨʦʞʘʡʥʦʩʪʴʶ ʚ ʜʘʣʴʥʝʡʰʝʤ ʥʝ ʩʤʦʛʫʪ ʫʜʦʚʣʝʪʚʦʨʠʪʴ ʧʦʪʨʝʙʥʦʩʪʠ 

ʨʘʩʪʫʱʝʛʦ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʚ ʢʦʨʤʘʭ. ɺʦ ɺʅʀʀʆʆɹ - ʬʠʣʠʘʣʝ 

ʌɻɹʅʋ çʇɸʌʅʎ ʈɸʅè ʦʜʥʠʤ ʠʟ ʥʘʧʨʘʚʣʝʥʠʡ ʝʛʦ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʷʚʣʷʣʦʩʴ ʨʝʰʝʥʠʝ ʘʢʪʫʘʣʴʥʦʡ ʧʨʦʙʣʝʤʳ ʩʦʟʜʘʥʠʷ ʘʜʘʧʪʠʨʦʚʘʥʥʳʭ 

ʩʦʨʪʦʚ ʢʦʨʤʦʚʳʭ ʪʨʘʚ, ʩʧʦʩʦʙʥʳʭ ʫʩʧʝʰʥʦ ʧʨʦʠʟʨʘʩʪʘʪʴ ʚ ʫʩʣʦʚʠʷʭ 
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ʧʨʦʛʨʝʩʩʠʨʫʶʱʠʭ ʧʨʦʮʝʩʩʦʚ ʵʨʦʟʠʠ ʠ ʦʧʫʩʪʳʥʠʚʘʥʠʷ, ʦʭʚʘʪʠʚʰʠʭ 

ʦʙʰʠʨʥʳʝ ʪʝʨʨʠʪʦʨʠʠ ɸʩʪʨʘʭʘʥʩʢʦʡ ʦʙʣʘʩʪʠ. ʉ ʤʦʤʝʥʪʘ ʦʨʛʘʥʠʟʘʮʠʠ 

ʚ ʪʝʯʝʥʠʠ ʥʝʩʢʦʣʴʢʠʭ ʣʝʪ ʤʝʪʦʜʘʤʠ ʛʠʙʨʠʜʠʟʘʮʠʠ ʠ ʦʪʙʦʨʘ ʧʦʣʫʯʝʥ 

ʨʷʜ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʩʦʨʪʦʚ ʢʦʨʤʦʚʳʭ ʪʨʘʚ, ʦʙʣʘʜʘʶʱʠʭ ʚʳʩʦʢʦʡ 

ʫʨʦʞʘʡʥʦʩʪʴʶ, ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʦʩʪʴʶ, ʩʦʣʝʚʳʥʦʩʣʠʚʦʩʪʴʶ, ʣʫʯʰʠʤ 

ʩʦʯʝʪʘʥʠʝʤ ʣʠʩʪʦʚʦʡ ʠ ʩʪʝʙʣʝʚʦʡ ʙʠʦʤʘʩʩʳ ʠ ʜʨʫʛʠʤʠ ʮʝʥʥʳʤʠ 

ʭʦʟʷʡʩʪʚʝʥʥʳʤʠ ʧʨʠʟʥʘʢʘʤʠ. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ: ʩʦʨʪ ʩʘʬʣʦʨ 

çʂʦʨʤʦʚʦʡ 196, ʩʦʷ çʊʘʙʦʣʠʥʩʢʘʷ 116è, ʠ ʜʨ. 

ʎʝʣʴ. ɺʘʞʥʦʝ ʤʝʩʪʦ ʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ 

ʫʜʝʣʷʣʦʩʴ ʠ ʙʫʜʝʪ ʫʜʝʣʷʪʴʩʷ ʨʘʟʚʠʪʠʶ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ, ʢʘʢ ʚ 

ʢʦʣʣʝʢʪʠʚʥʳʭ, ʬʝʨʤʝʨʩʢʠʭ, ʪʘʢ ʠ ʣʠʯʥʳʭ ʭʦʟʷʡʩʪʚʘʭ. 

ʂʦʨʤʦʧʨʦʠʟʚʦʜʩʪʚʦ ʚʳʧʦʣʥʷʝʪ ʜʚʝ ʚʘʞʥʝʡʰʠʝ ʬʫʥʢʮʠʠ: 

ʧʨʦʠʟʚʦʜʩʪʚʦ ʢʦʨʤʦʚ ʜʣʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ ʠ 

ʩʨʝʜʦʦʙʨʘʟʫʶʱʫʶ, ʦʙʝʩʧʝʯʠʚʘʶʱʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ ʘʛʨʦʣʘʥʜʰʘʬʪʦʚ. 

ʇʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ɸʩʪʨʘʭʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʷʚʣʷʶʪʩʷ 

ʥʘʠʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʤʠ ʜʣʷ ʚʦʟʜʝʣʳʚʘʥʠʷ ʢʦʨʤʦʚʳʭ ʢʫʣʴʪʫʨ [5]. 

ɺ ʩʦʟʜʘʥʠʠ ʧʨʦʯʥʦʡ ʢʦʨʤʦʚʦʡ ʙʘʟʳ ʦʩʦʙʦ ʚʘʞʥʫʶ ʨʦʣʴ 

ʠʛʨʘʶʪ ʪʨʘʚʷʥʠʩʪʳʝ ʢʦʨʤʘ. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʩʪʘʙʠʣʴʥʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʪʨʘʚʷʥʠʩʪʳʭ ʢʦʨʤʦʚ ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʞʠʚʦʪʥʳʭ 

ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʤʠ ʢʦʨʤʘʤʠ ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʰʠʨʷʪʴ ʘʩʩʦʨʪʠʤʝʥʪ 

ʚʦʟʜʝʣʳʚʘʝʤʳʭ ʪʨʘʚ, ʧʨʠʩʧʦʩʦʙʣʝʥʥʳʭ ʢ ʫʩʣʦʚʠʷʤ ʘʨʠʜʥʦʡ ʟʦʥʳ ʠ 

ʥʘʠʙʦʣʝʝ ʧʦʣʥʦ ʠʩʧʦʣʴʟʫʶʱʠʭ ʙʠʦʢʣʠʤʘʪʠʯʝʩʢʠʝ ʨʝʩʫʨʩʳ ʟʦʥʳ [6, 7, 

8].  

ʉʝʣʝʢʮʠʦʥʥʘʷ ʨʘʙʦʪʘ ʫʯʸʥʳʭ ʚʦ ɺʩʝʨʦʩʩʠʡʩʢʦʤ ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʤ ʠʥʩʪʠʪʫʪʝ ʦʨʦʰʘʝʤʦʛʦ ʦʚʦʱʝʚʦʜʩʪʚʘ ʠ 

ʙʘʭʯʝʚʦʜʩʪʚʘ - ʬʠʣʠʘʣʝ ʌɻɹʅʋ çʇʨʠʢʘʩʧʠʡʩʢʠʡ ʘʛʨʘʨʥʳʡ 

ʬʝʜʝʨʘʣʴʥʳʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢè ʩ 

ʢʦʨʤʦʚʳʤʠ ʢʫʣʴʪʫʨʘʤʠ ʧʦʟʚʦʣʠʣʘ ʩʦʟʜʘʪʴ ʩʦʨʪʘ, ʘʜʘʧʪʠʨʦʚʘʥʥʳʝ ʢ 

ʫʩʣʦʚʠʷʤ ʨʝʟʢʦ-ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʢʣʠʤʘʪʘ ʅʠʞʥʝʛʦ ʇʦʚʦʣʞʴʷ ʠ 

ʧʝʨʩʧʝʢʪʠʚʦʡ ʰʠʨʦʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʚ ʢʦʨʤʦʧʨʦʠʟʚʦʜʩʪʚʝ. ʂ 

ʚʥʝʜʨʝʥʠʶ ʨʝʢʦʤʝʥʜʫʶʪʩʷ ʚʳʩʦʢʦʫʨʦʞʘʡʥʳʝ, ʘʜʘʧʪʠʨʦʚʘʥʥʳʝ ʩʦʨʪʘ 

ʢʦʨʤʦʚʳʭ ʪʨʘʚ ʠ ʥʘʫʯʥʦ-ʦʙʦʩʥʦʚʘʥʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʝ 

ʥʘ ʫʣʫʯʰʝʥʠʝ ʢʦʨʤʦʚʦʡ ʙʘʟʳ [3, 4]. 

ʄʝʪʦʜʳ. ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ - ʩʦʨʪʘ ʢʦʨʤʦʚʳʭ ʢʫʣʴʪʫʨ. ʇʨʠ 

ʧʨʦʚʝʜʝʥʠʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʩʧʦʣʴʟʦʚʘʣʠ ʦʙʱʝʧʨʠʥʷʪʳʝ ʤʝʪʦʜʠʢʠ 

ʧʨʦʚʝʜʝʥʠʷ ʧʦʣʝʚʳʭ ʦʧʳʪʦʚ ʠ ʤʝʪʦʜʳ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʩʝʣʝʢʮʠʠ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʠ ʟʘʢʣʘʜʢʘ ʦʧʳʪʦʚ ʧʨʦʚʦʜʠʣʠʩʴ ʩʦʛʣʘʩʥʦ ʩʪʘʥʜʘʨʪʥʦʡ 

ʤʝʪʦʜʠʢʝ ʠʥʩʪʠʪʫʪʘ ʢʦʨʤʦʚ ʠʤ. ɺ.ʈ. ɺʠʣʴʷʤʩʘ (1988), ʤʝʪʦʜʠʢʝ 
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ʧʦʣʝʚʦʛʦ ʦʧʳʪʘ ɹ.ɸ. ɼʦʩʧʝʭʦʚʘ ɹ.ɸ. (1988), ʤʝʪʦʜʠʯʝʩʢʠʭ ʫʢʘʟʘʥʠʡ 

ʧʦ ʩʝʣʝʢʮʠʠ ʤʥʦʛʦʣʝʪʥʠʭ ʟʣʘʢʦʚʳʭ ʪʨʘʚ (ʈɻɸʋ-ʄʉʍɸ, 2012 ʛ.) ʠ 

ʤʝʪʦʜʠʢʝ ɻʦʩʩʦʨʪʦʠʩʧʳʪʘʥʠʷ (ʄ., 1989 ʛ.) [6]. 

ʇʣʦʱʘʜʴ ʜʝʣʷʥʢʠ ï  1,5- 50 ʤ2, ʫʯʝʪʥʘʷ ʧʣʦʱʘʜʴ ï 1- 35 ʤ2. ɺ 

ʢʦʣʣʝʢʮʠʦʥʥʳʭ ʠ ʩʝʣʝʢʮʠʦʥʥʳʭ ʧʠʪʦʤʥʠʢʘʭ ʨʘʟʤʝʱʝʥʠʝ ʩʪʘʥʜʘʨʪʘ 

ʯʝʨʝʟ 10 ʥʦʤʝʨʦʚ, ʙʝʟ ʧʦʚʪʦʨʝʥʠʡ. ɺ ʢʦʥʢʫʨʩʥʳʭ ʧʠʪʦʤʥʠʢʘʭ ʠ 

ʧʠʪʦʤʥʠʢʘʭ ʨʘʟʤʥʦʞʝʥʠʷ ʧʦʚʪʦʨʥʦʩʪʴ ʪʨʝʭʢʨʘʪʥʘʷ ʠ ʯʝʪʳʨʝʭʢʨʘʪʥʘʷ. 

ʈʘʩʧʦʣʦʞʝʥʠʝ ʚʘʨʠʘʥʪʦʚ ï ʩʪʘʥʜʘʨʪʥʦʝ ʠ ʨʝʥʜʦʤʠʟʠʨʦʚʘʥʥʦʝ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɻʣʘʚʥʦʡ ʟʘʜʘʯʝʡ ʩʝʣʝʢʮʠʠ 

ʢʦʨʤʦʚʳʭ ʢʫʣʴʪʫʨ ʥʘʨʷʜʫ ʩ ʩʦʭʨʘʥʝʥʠʝʤ ʠ ʧʦʚʳʰʝʥʠʝʤ ʢʦʨʤʦʚʦʡ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʠʭ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʘʙʠʦʪʠʯʝʩʢʠʤ 

ʩʪʨʝʩʩʘʤ-ʟʠʤʦʩʪʦʡʢʦʩʪʠ, ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʦʩʪʠ ʠ ʩʦʣʝʫʩʪʦʡʯʠʚʦʩʪʠ 

ʧʦʯʚʝʥʥʦʤʫ ʧʝʨʝʫʚʣʘʞʥʝʥʠʶ ʠ ʙʠʦʪʠʯʝʩʢʠʤ ʬʘʢʪʦʨʘʤ - ʧʘʪʦʛʝʥʘʤ, 

ʬʠʪʦʮʝʥʦʪʠʯʝʩʢʦʡ ʩʨʝʜʝ [1, 2].  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʸʥʥʦʡ ʩʝʣʝʢʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʥʘʤʠ ʙʳʣʠ 

ʦʪʩʝʣʝʢʪʠʨʦʚʘʥʳ ʘʜʘʧʪʠʨʦʚʘʥʥʳʝ ʢ ʜʘʥʥʳʤ ʧʨʠʨʦʜʥʳʤ ʫʩʣʦʚʠʷʤ 

ʩʦʨʪʘ ʢʦʨʤʦʚʳʭ ʪʨʘʚ, ʦʪʚʝʯʘʶʱʠʤ ʪʨʝʙʦʚʘʥʠʷʤ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ 

ʞʸʩʪʢʠʤ ʫʩʣʦʚʠʷʤ ʧʦʣʫʧʫʩʪʳʥʠ, ʦʪʟʳʚʯʠʚʦʩʪʠ ʥʘ ʫʩʣʦʚʠʷ ʦʨʦʰʝʥʠʷ 

ʠ ʦʙʣʘʜʘʶʱʠʭ ʚʳʩʦʢʠʤʠ ʢʦʨʤʦʚʳʤʠ ʢʘʯʝʩʪʚʘʤʠ. ʅʘ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʦʧʳʪʘʭ ʠʥʩʪʠʪʫʪʘ ʠʟʫʯʘʣʠʩʴ ʢʦʨʤʦʚʳʝ ʪʨʘʚʳ 

ʨʘʟʣʠʯʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ ʩʦʟʜʘʥʠʷ ʥʦʚʳʭ ʩʦʨʪʦʚ. 

ɹʳʣʠ ʦʪʦʙʨʘʥʳ, ʚʳʜʝʣʝʥʳ ʠ ʜʘʥʘ ʢʦʤʧʣʝʢʩʥʘʷ ʦʮʝʥʢʘ ʛʝʥ-ʠʩʪʦʯʥʠʢʦʚ 

ʢʦʨʤʦʚʳʭ ʪʨʘʚ, ʧʦ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʮʝʥʥʳʤ ʧʨʠʟʥʘʢʘʤ ʘʜʘʧʪʠʚʥʦʩʪʠ ʚ 

ʫʩʣʦʚʠʷʭ ʦʨʦʰʝʥʠʷ ʘʨʠʜʥʦʡ ʟʦʥʳ [2]. ʅʘ ʦʩʥʦʚʝ ʵʪʦʛʦ ʚʳʚʝʜʝʥʳ 

ʩʦʨʪʘ: ʩʘʬʣʦʨ çʂʦʨʤʦʚʦʡ 196è, ʩʦʷ çʊʘʙʦʣʠʥʩʢʘʷ 116è. 

ʉʘʬʣʦʨ çʂʦʨʤʦʚʦʡ 196è - ʩʦʨʪ ʚʳʩʦʢʦʫʨʦʞʘʡʥʳʡ, 

ʧʦʟʜʥʝʩʧʝʣʳʡ, ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʳʡ, ʙʝʩʰʠʧʦʚʳʡ. 

ɺʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʜʦ ʧʦʣʥʦʛʦ ʚʳʟʨʝʚʘʥʠʷ ʩʝʤʷʥ 110-120 

ʜʥʝʡ. ɺʳʩʦʪʘ ʨʘʩʪʝʥʠʡ 100-120 ʩʤ. ɼʦʩʪʠʛʘʝʪ ʫʢʦʩʥʦʡ ʩʧʝʣʦʩʪʠ ʚ ʬʘʟʝ 

ʮʚʝʪʝʥʠʷ ʚ 3 ʜʝʢʘʜʝ ʠʶʣʷ. ʇʠʪʘʪʝʣʴʥʘʷ ʮʝʥʥʦʩʪʴ ʢʦʨʤʦʚʦʡ ʤʘʩʩʳ 0,8 

ʢ.ʝ. 1 ʢʛ ʥʘʪʫʨʘʣʴʥʦʛʦ ʢʦʨʤʘ [4]. 

ʆʩʥʦʚʥʳʝ ʜʦʩʪʦʠʥʩʪʚʘ: ʩʦʨʪ ʙʝʩʰʠʧʦʚʦʡ ʬʦʨʤʳ. 

ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʘ ʟʝʣʝʥʫʶ ʤʘʩʩʫ, ʩʠʣʦʩ, ʩʝʥʘʞ. ʇʨʠ 

ʨʘʥʥʠʭ ʩʨʦʢʘʭ ʧʦʩʝʚʘ ʚ ʫʩʣʦʚʠʷʭ ɸʩʪʨʘʭʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʬʦʨʤʠʨʫʝʪ 

ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʡ ʫʨʦʞʘʡ ʢʦʨʤʦʚʦʡ ʤʘʩʩʳ ʥʘ ʙʦʛʘʨʝ. ʇʨʠ 

ʚʦʟʜʝʣʳʚʘʥʠʠ ʥʘ ʦʨʦʰʝʥʠʠ ʫʨʦʞʘʡʥʦʩʪʴ ʩʦʩʪʘʚʣʷʝʪ 40-50 ʪ/ʛʘ 

ʟʝʣʝʥʦʡ ʤʘʩʩʳ. 
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ʉʦʷ çʊʘʙʦʣʠʥʩʢʘʷ 116è  - ʩʦʨʪ ʚʳʚʝʜʝʥ ʤʝʪʦʜʦʤ 

ʤʥʦʛʦʢʨʘʪʥʦʛʦ ʦʪʙʦʨʘ ʠʟ ʢʦʣʣʝʢʮʠʦʥʥʦʛʦ ʦʙʨʘʟʮʘ ɺʀʈ (ʢ-10586, 

ʉʠʨʠʷ) ʧʦ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʟʝʨʥʘ. ʉʨʝʜʥʝʨʘʥʥʠʡ, ʮʚʝʪ ʛʣʘʚʥʦʛʦ ʩʪʝʙʣʷ 

ʚ ʧʝʨʠʦʜ ʩʦʟʨʝʚʘʥʠʷ ʨʳʞʝʚʘʪʦ-ʢʦʨʠʯʥʝʚʳʡ, ʦʢʨʘʩʢʘ ʮʚʝʪʢʘ ʙʝʣʘʷ, 

ʩʝʤʝʥʘ ʞʝʣʪʦʛʦ ʮʚʝʪʘ. ɺʳʩʦʪʘ ʨʘʩʪʝʥʠʷ 86-87 ʩʤ. ʂʦʣʠʯʝʩʪʚʦ ʙʦʢʦʚʳʭ 

ʦʪʚʝʪʚʣʝʥʠʡ 1,2. ɺʳʩʦʪʘ ʧʨʠʢʨʝʧʣʝʥʠʷ ʥʠʞʥʠʭ ʙʦʙʦʚ ï 10,6 ʩʤ. ʄʘʩʩʘ 

1000 ʩʝʤʷʥ ï 107 ʛ. ʂʦʣʠʯʝʩʪʚʦ ʙʦʙʦʚ ʥʘ ʨʘʩʪʝʥʠʠ ï 29,7 ʰʪ. 

ʆʩʥʦʚʥʳʝ ʜʦʩʪʦʠʥʩʪʚʘ: ʫʨʦʞʘʡʥʦʩʪʴ ʩʝʤʷʥ ʚ ʩʨʝʜʥʝʤ ʟʘ ʜʚʘ 

ʛʦʜʘ ʩʦʩʪʘʚʠʣʘ 2,8 ʪ/ʛʘ, ʟʝʣʝʥʦʡ ʤʘʩʩʳ ï 21,0 ʪ/ʛʘ. ʉʦʜʝʨʞʘʥʠʝ ʞʠʨʘ ʚ 

ʘʙʩʦʣʶʪʥʦ ʩʫʭʠʭ ʩʝʤʝʥʘʭ ï 21,9 %.  

ɹʦʣʝʟʥʷʤʠ ʠ ʚʨʝʜʠʪʝʣʷʤʠ ʩʦʨʪ ʧʦʚʨʝʞʜʘʝʪʩʷ ʩʣʘʙʦ. ʅʦʨʤʘ 

ʚʳʩʝʚʘ ʩʝʤʷʥ 450 ʪʳʩ. ʚʩʭʦʞʠʭ ʩʝʤʷʥ ʥʘ ʛʝʢʪʘʨ. ʉʦʨʪ ʧʨʝʜʥʘʟʥʘʯʝʥ 

ʜʣʷ ʚʦʟʜʝʣʳʚʘʥʠʷ ʥʘ ʟʝʣʝʥʫʶ ʤʘʩʩʫ ʠ ʟʝʨʥʦ ʚ ʫʩʣʦʚʠʷʭ ʦʨʦʰʝʥʠʷ. 

ɺʳʚʦʜʳ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʸʥʥʦʡ ʩʝʣʝʢʮʠʦʥʥʦʡ ʨʘʙʦʪʳ 

ʥʘʤʠ ʙʳʣʠ ʦʪʩʝʣʝʢʪʠʨʦʚʘʥʳ ʘʜʘʧʪʠʨʦʚʘʥʥʳʝ ʢ ʜʘʥʥʳʤ ʧʨʠʨʦʜʥʳʤ 

ʫʩʣʦʚʠʷʤ ʩʦʨʪʘ ʢʦʨʤʦʚʳʭ ʪʨʘʚ ʦʪʚʝʯʘʶʱʠʭ ʪʨʝʙʦʚʘʥʠʷʤ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʟʘʩʫʰʣʠʚʦʤʫ ʢʣʠʤʘʪʫ, ʦʪʟʳʚʯʠʚʦʩʪʠ ʥʘ ʫʩʣʦʚʠʷ 

ʦʨʦʰʝʥʠʷ ʠ ʦʙʣʘʜʘʶʱʠʭ ʚʳʩʦʢʠʤʠ ʢʦʨʤʦʚʳʤʠ ʢʘʯʝʩʪʚʘʤʠ. ʅʘ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʦʧʳʪʘʭ ʠʥʩʪʠʪʫʪʘ ʧʨʦʜʦʣʞʘʝʪʩʷ ʠʟʫʯʝʥʠʝ 

ʤʠʨʦʚʦʡ ʢʦʣʣʝʢʮʠʠ ʢʦʨʤʦʚʳʭ ʪʨʘʚ ʨʘʟʣʠʯʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʜʣʷ 

ʧʦʩʣʝʜʫʶʱʝʛʦ ʩʦʟʜʘʥʠʷ ʥʦʚʳʭ ʩʦʨʪʦʚ ʠ ʧʨʦʜʦʣʞʘʝʪʩʷ ʧʦʧʦʣʥʝʥʠʝ 

ʢʦʣʣʝʢʮʠʠ ʢʦʨʤʦʚʳʭ ʪʨʘʚ.  
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ɼʦʩʣʽʜʞʝʥʦ ʦʩʦʙʣʠʚʦʩʪʽ ʬʦʨʤʫʚʘʥʥʷ ʜʦʚʞʠʥʠ ʜʨʫʛʦʛʦ ʟʚʝʨʭʫ 

ʤʽʞʚʫʟʣʷ, ʷʢ ʦʜʥʦʛʦ ʟ ʢʦʤʧʦʥʝʥʪʽʚ ʥʦʚʦʛʦ ʙʽʣʦʮʝʨʢʽʚʩʴʢʦʛʦ ʽʥʜʝʢʩʫ, ʫ 

ʩʝʣʝʢʮʽʡʥʠʭ ʥʦʤʝʨʽʚ ʧʰʝʥʠʮʽ ʤôʷʢʦʾ ʦʟʠʤʦʾ, ʦʪʨʠʤʘʥʠʭ ʚʽʜ ʩʭʨʝʱʫʚʘʥʥʷ 

ʨʽʟʥʠʭ ʝʢʦʪʠʧʽʚ, ʚ ʢʦʥʪʨʘʩʪʥʽ ʟʘ ʛʽʜʨʦʪʝʨʤʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʨʦʢʠ 
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ʜʦʩʣʽʜʞʝʥʴ. ʅʘʡʙʽʣʴʰʠʡ ʚʧʣʠʚ ʥʘ ʤʽʥʣʠʚʽʩʪʴ ʜʦʚʞʠʥʠ ʜʨʫʛʦʛʦ ʟʚʝʨʭʫ 

ʤʽʞʚʫʟʣʷ ʫ ʥʘʧʽʚʢʘʨʣʠʢʽʚ ʤʘʚ ʛʝʥʦʪʠʧ ʽ ʚʟʘʻʤʦʜʽʷ çʛʝʥʦʪʠʧ-ʫʤʦʚʠ 

ʨʦʢʫè, ʘ ʚ ʩʝʨʝʜʥʴʦʨʦʩʣʠʭ ʬʦʨʤ ʫʤʦʚʠ ʨʦʢʫ ʽ ʚʟʘʻʤʦʜʽʷ çʛʝʥʦʪʠʧ-

ʫʤʦʚʠ ʨʦʢʫè. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʜʦʚʞʠʥʘ ʜʨʫʛʦʛʦ ʟʚʝʨʭʫ ʤʽʞʚʫʟʣʷ 

ʧʰʝʥʠʮʽ ʤôʷʢʦʾ ʦʟʠʤʦʾ ʚʽʜʽʛʨʘʻ ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʫ ʬʦʨʤʫʚʘʥʥʽ ʝʣʝʤʝʥʪʽʚ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ, ʘ ʚ ʩʝʨʝʜʥʴʦʨʦʩʣʠʭ ʛʝʥʦʪʠʧʽʚ ʽ ʚʨʦʞʘʡʥʦʩʪʽ ʟʝʨʥʘ. 

 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʧʰʝʥʠʮʷ ʤôʷʢʘ ʦʟʠʤʘ, ʜʦʚʞʠʥʘ ʜʨʫʛʦʛʦ 

ʟʚʝʨʭʫ ʤʽʞʚʫʟʣʷ, ʝʢʦʪʠʧʠ, ʘʜʘʧʪʠʚʥʽʩʪʴ, ʩʝʣʝʢʮʽʡʥʽ ʥʦʤʝʨʠ, ʨʝʡʪʠʥʛ 

ʘʜʘʧʪʠʚʥʦʩʪʽ ʩʦʨʪʫ.  

 

ʋ ʩʝʣʝʢʮʽʡʥʽʡ ʧʨʘʢʪʠʮʽ ʚʽʜʦʤʦ ʙʘʛʘʪʦ ʩʝʣʝʢʮʽʡʥʠʭ ʽʥʜʝʢʩʽʚ, ʜʦ 

ʩʢʣʘʜʫ ʷʢʠʭ ʚʭʦʜʠʪʴ ʢʦʤʧʣʝʢʩ ʢʽʣʴʢʽʩʥʠʭ ʦʟʥʘʢ ʚʝʛʝʪʘʪʠʚʥʠʭ ʽ 

ʛʝʥʝʨʘʪʠʚʥʠʭ ʯʘʩʪʠʥ ʨʦʩʣʠʥ. ʉʝʣʝʢʮʽʡʥʽ ʽʥʜʝʢʩʠ ï ʦʜʠʥ ʽʟ ʧʦʰʠʨʝʥʠʭ 

ʤʝʪʦʜʽʚ, ʷʢʽ ʧʽʜʚʠʱʫʶʪʴ ʝʬʝʢʪʠʚʥʽʩʪʴ ʜʦʙʦʨʽʚ ʟʘ ʛʦʩʧʦʜʘʨʩʴʢʦ 

ʮʽʥʥʠʤʠ ʩʝʣʝʢʮʽʡʥʠʤʠ ʦʟʥʘʢʘʤʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʦʜʘʪʢʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ 

ʧʨʦ ʚʪʦʨʠʥʥʽ ʤʘʨʢʝʨʥʽ ʦʟʥʘʢʠ [1, 2].  ɰʭ ʤʦʞʣʠʚʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʷʢ ʫ 

ʩʝʣʝʢʮʽʡʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ, ʪʘʢ ʽ ʧʽʜ ʯʘʩ ʨʦʟʨʦʙʢʠ ʤʦʜʝʣʽ ʩʦʨʪʫ ʽ 

ʩʦʨʪʦʚʦʾ ʘʛʨʦʪʝʭʥʽʢʠ [3]. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʩʝʣʝʢʮʽʡʥʠʭ ʽʥʜʝʢʩʽʚ ʚ ʧʨʘʢʪʠʯʥʽʡ ʩʝʣʝʢʮʽʡʥʽʡ 

ʨʦʙʦʪʽ ʜʦʟʚʦʣʷʻ ʦʮʽʥʠʪʠ ʚʠʭʽʜʥʠʡ ʤʘʪʝʨʽʘʣ ʟʘ ʧʨʦʷʚʦʤ ʽ ʤʽʥʣʠʚʽʩʪʶ 

ʛʦʩʧʦʜʘʨʩʴʢʦ ʮʽʥʥʠʭ ʦʟʥʘʢ ʽ ʚʠʟʥʘʯʠʪʠ ʰʣʷʭʠ ʧʦʰʫʢʫ ʪʘ ʜʦʙʦʨʫ 

ʧʨʦʜʫʢʪʠʚʥʠʭ ʛʝʥʦʪʠʧʽʚ ʟʘ ʥʝʧʨʷʤʠʤʠ ʤʘʨʢʝʨʥʠʤʠ ʦʟʥʘʢʘʤʠ ʥʘ 

ʨʘʥʥʽʭ ʝʪʘʧʘʭ ʩʝʣʝʢʮʽʾ ʧʰʝʥʠʮʽ ʤôʷʢʦʾ ʥʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ [3-5]. 

ɺ ʩʝʣʝʢʮʽʡʥʽʡ ʧʨʘʢʪʠʮʽ ʦʟʥʘʢʘ çʜʦʚʞʠʥʘ ʜʨʫʛʦʛʦ ʟʚʝʨʭʫ ʚʽʜ 

ʢʦʣʦʩʫ ʤʽʞʚʫʟʣʷè ʧʨʘʢʪʠʯʥʦ ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ, ʘ ʾʾ ʬʦʨʤʫʚʘʥʥʷ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʦʜʥʦʯʘʩʥʦ ʟ ʦʨʛʘʥʘʤʠ ʧʣʦʜʦʥʦʰʝʥʥʷ, ʪʦʤʫ ʻ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʜʝʪʘʣʴʥʦʛʦ ʾʾ ʚʠʚʯʝʥʥʷ [6].  

ʅʘ ʦʩʥʦʚʽ ʦʪʨʠʤʘʥʠʭ ʥʘʤʠ ʜʘʥʠʭ ʟʘ ʪʘʢʠʤʠ ʦʟʥʘʢʘʤʠ ʷʢ ʤʘʩʘ 

ʟʝʨʥʘ ʟ ʢʦʣʦʩʫ (ʄʟʢ) ʪʘ ʜʦʚʞʠʥʘ ʜʨʫʛʦʛʦ ʟʚʝʨʭʫ ʚʽʜ ʢʦʣʦʩʫ ʤʽʞʚʫʟʣʷ 

(ʄʚ2)ʚʠʟʥʘʯʘʣʠ ʾʭ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ (ʧʦʤʥʦʞʝʥʝ ʥʘ 100) ʪʘ ʤʦʞʣʠʚʽʩʪʴ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʪʨʠʤʘʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʚ ʧʨʘʢʪʠʯʥʽʡ ʩʝʣʝʢʮʽʾ ʧʽʜ ʥʘʟʚʦʶ 

çʙʽʣʦʮʝʨʢʽʚʩʴʢʠʡ ʽʥʜʝʢʩè (ɹɯ, %).  

ɹɯ = ʄʟʢ/ʄʚ2 ʭ100, % 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʜʦʚʞʠʥʘ ʜʨʫʛʦʛʦ ʟʚʝʨʭʫ ʚʽʜ ʢʦʣʦʩʘ ʤʽʞʚʫʟʣʷ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʥʠʟʴʢʦʶ ʤʽʥʣʠʚʽʩʪʶ ʽ ʚʠʩʦʢʦʶ ʩʪʘʙʽʣʴʥʽʩʪʶ ʟʘ 

ʨʽʟʥʠʭ ʝʢʦʣʦʛʽʯʥʠʭ ʛʨʘʜʽʻʥʪʽʚ, ʻ ʛʝʥʝʪʠʯʥʦ ʦʙʫʤʦʚʣʝʥʦʶ ʚʝʣʠʯʠʥʦʶ ʫ 
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ʢʦʞʥʦʛʦ ʩʦʨʪʫ ʽ ʟʘ ʤʽʥʣʠʚʠʭ ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ ʫʤʦʚ ʤʘʻ ʥʘʡʙʽʣʴʰ 

ʩʪʘʙʽʣʴʥʠʡ ʧʨʦʷʚ ʫ ʥʘʧʽʚʢʘʨʣʠʢʦʚʠʭ ʩʦʨʪʽʚ ʧʰʝʥʠʮʽ ʤôʷʢʦʾ ʷʨʦʾ [7]. 

ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʥʷ ʧʨʦʷʚʫ ʽ ʥʦʨʤʠ ʨʝʘʢʮʽʾ 

ʥʘ ʟʤʽʥʫ ʫʤʦʚ ʚʠʨʦʱʫʚʘʥʥʷ ʜʦʚʞʠʥʠ ʜʨʫʛʦʛʦ ʟʚʝʨʭʫ ʤʽʞʚʫʟʣʷ, ʷʢ 

ʩʢʣʘʜʦʚʦʾ ʥʦʚʦʛʦ ʙʽʣʦʮʝʨʢʽʚʩʴʢʦʛʦ ʽʥʜʝʢʩʫ, ʫ ʩʝʣʝʢʮʽʡʥʠʭ ʥʦʤʝʨʽʚ 

ʧʰʝʥʠʮʽ ʤôʷʢʦʾ ʦʟʠʤʦʾ, ʘ ʪʘʢʦʞ ʚʠʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʘʜʘʧʪʠʚʥʦʩʪʽ. 

ɺʘʞʣʠʚʠʤ ʪʘʢʦʞ ʙʫʣʦ ʚʠʷʚʣʝʥʥʷ ʢʦʨʝʣʷʮʽʡʥʠʭ ʚʟʘʻʤʦʟʚôʷʟʢʽʚ 

ʜʦʚʞʠʥʠ ʜʨʫʛʦʛʦ ʟʚʝʨʭʫ ʤʽʞʚʫʟʣʷ ʟ ʝʣʝʤʝʥʪʘʤʠ ʩʪʨʫʢʪʫʨʠ ʚʨʦʞʘʡʥʦʩʪʽ.  

ɼʦʩʣʽʜʞʫʚʘʣʠ ʩʝʣʝʢʮʽʡʥʽ ʥʦʤʝʨʠ ʧʰʝʥʠʮʽ ʤôʷʢʦʾ ʦʟʠʤʦʾ 

ʢʦʥʢʫʨʩʥʦʛʦ ʩʦʨʪʦʚʠʧʨʦʙʫʚʘʥʥʷ (ʂʉ), ʦʜʝʨʞʘʥʽ ʥʘ ɹʽʣʦʮʝʨʢʽʚʩʴʢʽʡ 

ʜʦʩʣʽʜʥʦ-ʩʝʣʝʢʮʽʡʥʽʡ ʩʪʘʥʮʽʾ, ʦʪʨʠʤʘʥʽ ʟʘ ʛʽʙʨʠʜʠʟʘʮʽʾ ʙʘʪʴʢʽʚʩʴʢʠʭ ʬʦʨʤ 

ʨʽʟʥʠʭ ʝʢʦʪʠʧʽʚ, ʫ 2011-2013 ʨʨ. ɺʽʜ ʩʭʨʝʱʫʚʘʥʥʷ ʩʦʨʪʽʚ ʩʪʝʧʦʚʦʛʦ 

ʝʢʦʪʠʧʫ ʟ ʣʽʩʦʩʪʝʧʦʚʠʤ ʦʪʨʠʤʘʥʦ ʥʦʤʝʨʠ: 7 ʂʉ ï ɼʦʥʝʮʴʢʘ 48/ɺʝʩʝʣʢʘ; 8 

ʂʉ ï ɼʦʥʝʮʴʢʘ 48/ɹʽʣʦʮʝʨʢʽʚʩʴʢʘ ʽʥʪʝʥʩʠʚʥʘ; 42 ʂʉ ï ʇʦʚʘʛʘ/ʇʝʨʣʠʥʘ 

ʃʽʩʦʩʪʝʧʫ; 29 ʂʉ ï ʃʫʛʘʥʯʘʥʢʘ/ɹʽʣʦʮʝʨʢʽʚʩʴʢʘ 71/03; 26 ʂʉ ï 

ʈʦʩʪʘʚʠʮʷ/ɼʨʽʘʜʘ 1; 24 ʂʉï ɹʽʣʦʮʝʨʢʽʚʩʴʢʘ 47 (ʩʢʚʝʨʭʝʜ)/ʆʜʝʩʴʢʘ 162; 

ʩʦʨʪʽʚ ʣʽʩʦʩʪʝʧʦʚʦʛʦ ʝʢʦʪʠʧʫ ʟ ʣʽʩʦʩʪʝʧʦʚʠʤ: 12 ʂʉ ï ɽʣʝʛʽʷ/ʇʝʨʣʠʥʘ 

ʃʽʩʦʩʪʝʧʫ; 44 ʂʉ ï ʂʠʾʚʩʴʢʘ 8/ʈʦʩʪʘʚʠʮʷ; 54 ʂʉ ï ɺʝʩʝʣʢʘ/ʄʠʨʦʥʽʚʩʴʢʘ 

65; 22 ʂʉ ï ʩʦʨʪʫ ʩʪʝʧʦʚʦʛʦ ʝʢʦʪʠʧʫ ɼʦʥʝʮʴʢʘ ʙʝʟʦʩʪʘ ʟ ʩʦʨʪʦʤ Century 

(ʉʐɸ); 17 ʂʉ ï ʩʦʨʪʫ ʣʽʩʦʩʪʝʧʦʚʦʛʦ ʝʢʦʪʠʧʫ ʅʘʧʽʚʢʘʨʣʠʢ 3 ʟ 

Century(ʉʐɸ). ɿʘ ʩʪʘʥʜʘʨʪʠ ʙʫʣʠ ʩʦʨʪʠ ɹʽʣʦʮʝʨʢʽʚʩʴʢʘ ʥʘʧʽʚʢʘʨʣʠʢʦʚʘ 

(ɹʎ ʥ/ʢ.), ʇʝʨʣʠʥʘ ʃʽʩʦʩʪʝʧʫ (ʇʝʨ. ʃʽʩ.), ʇʦʜʦʣʷʥʢʘ (ʇʦʜ.). 

ɼʦʩʣʽʜʠ ʟʘʢʣʘʜʘʣʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʤʝʪʦʜʠʢ ɼʝʨʞʘʚʥʦʛʦ 

ʩʦʨʪʦʚʠʧʨʦʙʫʚʘʥʥʷ [8]. ʇʦʧʝʨʝʜʥʠʢ ï ʛʦʨʦʭ, ʘʛʨʦʪʝʭʥʽʢʘ 

ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʘ ʜʣʷ ʟʦʥʠ ʃʽʩʦʩʪʝʧʫ. 

ɹʽʦʤʝʪʨʠʯʥʽ ʘʥʘʣʽʟʠ ʽ ʩʪʫʧʽʥʴ ʢʦʨʝʣʷʮʽʡʥʠʭ ʚʟʘʻʤʦʟʚôʷʟʢʽʚ ʤʽʞ 

ʝʣʝʤʝʥʪʘʤʠ ʩʪʨʫʢʪʫʨʠ ʫʨʦʞʘʡʥʦʩʪʽ ʚʠʟʥʘʯʘʣʠ ʟʘ ʩʝʨʝʜʥʽʤ ʟʨʘʟʢʦʤ 25 

ʨʦʩʣʠʥ ʫ ʪʨʠʨʘʟʦʚʽʡ ʧʦʚʪʦʨʥʦʩʪʽ, ʚʽʜʽʙʨʘʥʠʭ ʥʘ ʧʦʯʘʪʢʫ ʧʦʚʥʦʾ 

ʩʪʠʛʣʦʩʪʽ ʧʰʝʥʠʮʽ. ʇʨʠ ʚʩʪʘʥʦʚʣʝʥʥʽ ʩʠʣʠ ʟʚôʷʟʢʫ ʤʽʞ ʦʟʥʘʢʘʤʠ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʟʘʧʨʦʧʦʥʦʚʘʥʫ ʖ.ʃ. ɻʫʞʦʚʠʤ ʽʟ ʩʧʽʚʨʦʙʽʪʥʠʢʘʤʠ [9] 

ʰʢʘʣʫ: r < 0,3 ï ʟʚôʷʟʦʢ ʤʽʞ ʦʟʥʘʢʘʤʠ ʩʣʘʙʢʠʡ, 0,3 < r < 0,5 ï  

ʧʦʤʽʨʥʠʡ, 0,5 < r < 0,7 ï ʟʥʘʯʥʠʡ, 0,7 < r < 0,9 ï ʩʠʣʴʥʠʡ, r > 0,9 ï ʜʫʞʝ 

ʩʠʣʴʥʠʡ, ʙʣʠʟʴʢʠʡ ʜʦ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ. ʈʦʟʧʦʜʽʣ ʩʝʣʝʢʮʽʡʥʠʭ ʥʦʤʝʨʽʚ 

ʟʘ ʚʠʩʦʪʦʶ ʨʦʩʣʠʥʠ ʧʨʦʚʦʜʠʣʠ ʚʽʜʧʦʚʽʜʥʦ ʢʣʘʩʠʬʽʢʘʪʦʨʘ [10]. 

ɺʠʟʥʘʯʘʣʠ ʩʝʨʝʜʥʶ ʘʨʠʬʤʝʪʠʯʥʫ,  ʨʦʟʤʘʭ ʤʽʥʣʠʚʦʩʪʽ (minïmax), 

ʜʠʩʧʝʨʩʽʶ (S2) ʪʘ ʢʦʝʬʽʮʽʻʥʪ ʚʘʨʽʘʮʽʾ (V, %) [11, 12]. ʇʘʨʘʤʝʪʨʠ 

ʘʜʘʧʪʠʚʥʦʩʪʽ ʟʘ ʜʦʚʞʠʥʦʶ ʜʨʫʛʦʛʦ ʟʚʝʨʭʫ ʤʽʞʚʫʟʣʷ ʨʦʟʨʘʭʦʚʫʚʘʣʠ 

ʟʛʽʜʥʦ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʠʭ ʤʝʪʦʜʠʢ. ʂʦʝʬʽʮʽʻʥʪ ʝʢʦʣʦʛʽʯʥʦʾ 
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ʧʣʘʩʪʠʯʥʦʩʪʽ (bi) ʚʠʟʥʘʯʘʣʠ ʟʘ K.W. Finlay, G.N. Wilkinson [13], 

ʧʦʢʘʟʥʠʢ ʛʦʤʝʦʩʪʘʪʠʯʥʦʩʪʽ (Hom) ʽ ʩʝʣʝʢʮʽʡʥʫ ʮʽʥʥʽʩʪʴ (Sc) ʟʘ ɺ.ɺ. 

ʍʘʥʛʽʣʴʜʽʥʠʤ, ʄ.ɸ.  ʃʠʪʚʠʥʝʥʢʦʤ [14], ʟʘʛʘʣʴʥʫ ʘʜʘʧʪʠʚʥʫ ʟʜʘʪʥʽʩʪʴ 

(ɿɸɿ), ʚʘʨʽʘʥʩʫ ʩʧʝʮʠʬʽʯʥʦʾ ʘʜʘʧʪʠʚʥʦʾ ʟʜʘʪʥʦʩʪʽ (ůĮCAɿi), ʢʦʝʬʽʮʽʻʥʪ 

ʥʝʣʽʥʽʡʥʦʩʪʽ (Lgi), ʚʽʜʥʦʩʥʫ ʩʪʘʙʽʣʴʥʽʩʪʴ ʛʝʥʦʪʠʧʫ (Sgi), ʩʝʣʝʢʮʽʡʥʫ 

ʮʽʥʥʽʩʪʴ ʛʝʥʦʪʠʧʫ (ʉʎɻʽ) ʪʘ ʢʦʝʬʽʮʽʻʥʪ ʢʦʤʧʝʥʩʘʮʽʾ-ʜʝʩʪʘʙʽʣʽʟʘʮʽʾ 

(ʂgi) ʟʘ ɸ.ɺ. ʂʽʣʴʯʝʚʩʴʢʠʤ, ʃ.ɺ. ʍʦʪʠʣʴʦʚʦʶ [15]. ʇʨʠ ʫʟʘʛʘʣʴʥʝʥʽ 

ʦʮʽʥʢʠ ʘʜʘʧʪʠʚʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʩʝʣʝʢʮʽʡʥʠʭ ʥʦʤʝʨʽʚ ʟʘʩʪʦʩʫʚʘʣʠ 

ʨʘʥʞʫʚʘʥʥʷ ʟʘ ɼʞ.ʋ. ʉʥʝʜʝʢʦʨʦʤ [16] ʪʘ ʨʦʟʨʘʭʫʥʢʠ ʨʝʡʪʠʥʛʫ 

ʘʜʘʧʪʠʚʥʦʩʪʽ ʩʦʨʪʫ (ʈɸʉ) ʟʘ ɺ.ɸ. ɺʣʘʩʝʥʢʦʤ [17]. ʈʝʟʫʣʴʪʘʪʠ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ ʦʙʨʦʙʣʷʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʤʧôʶʪʝʨʥʠʭ 

ʧʨʦʛʨʘʤ Excel̔  Statistica 6.0.  

ɺ ʩʝʨʝʜʥʴʦʤʫ ʟʘ 2011-2013 ʨʨ. ʜʦʚʞʠʥʘ ʜʨʫʛʦʛʦ ʟʚʝʨʭʫ 

ʤʽʞʚʫʟʣʷʫ ʥʘʧʽʚʢʘʨʣʠʢʦʚʠʭ ʛʝʥʦʪʠʧʘʭ ʩʪʘʥʦʚʠʣʘ 16,1 ʩʤ ʟ min=14,6 

ʩʤ (26 ʂʉ) ʽmax=17,8 ʩʤ (22 ʂʉ). ɹʽʣʴʰʽʩʪʴ ʩʝʣʝʢʮʽʡʥʠʭ ʥʦʤʝʨʽʚ ʟʘ 

ʮʠʤ ʧʦʢʘʟʥʠʢʦʤ ʧʦʩʪʫʧʘʶʪʴʩʷ ʩʪʘʥʜʘʨʪʫ ɹʎ ʥ/ʢ., ʘ ʚ ʪʨʴʦʭ ʟ ʯʦʪʠʨʴʦʭ 

ʛʝʥʦʪʠʧʽʚ ʮʽ ʧʦʢʘʟʥʠʢʠ ʻ ʜʦʩʪʦʚʽʨʥʠʤʠ. ʋ ʨʦʢʠ ʜʦʩʣʽʜʞʝʥʴ ʩʝʨʝʜʥʷ 

ʜʦʚʞʠʥʘ ʤʽʞʚʫʟʣʷ ʟʤʽʥʶʚʘʣʘʩʷ ʚʽʜ 15,0 ʩʤ (min=12,9 ʩʤ; max=16,7 ʩʤ) 

ʫ 2011 ʨ. ʜʦ 17,9 ʩʤ (min=14,5 ʩʤ; max=20,6 ʩʤ) ʫ 2012 ʨ. ɺ 

ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʫʤʦʚʘʭ 2013 ʨ. ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʜʦʚʞʠʥʠ ʜʨʫʛʦʛʦ 

ʟʚʝʨʭʫ ʤʽʞʚʫʟʣʷ ʙʫʣʦ ʥʘ ʨʽʚʥʽ 15,5 ʩʤ (min=14,6 ʩʤ; max=16,2 ʩʤ) 

(ʪʘʙʣ. 1). 

ʋ ʩʝʨʝʜʥʴʦʨʦʩʣʠʭ ʛʝʥʦʪʠʧʽʚ ʩʝʨʝʜʥʽʡ, ʟʘ 2011-2013 ʨʨ., 

ʧʦʢʘʟʥʠʢ ʜʨʫʛʦʛʦ ʟʚʝʨʭʫ ʤʽʞʚʫʟʣʷ ʩʪʘʥʦʚʠʚ19,9 ʩʤ ʟ ʚʘʨʽʶʚʘʥʥʷʤ ʚʽʜ 

19,1 ʩʤ (8 ʂʉ) ʜʦ 20,9 ʩʤ (7 ʂʉ, 42 ʂʉ). ɺʩʪʘʥʦʚʣʝʥʦ ʫ ʧôʷʪʠ ʟ ʰʝʩʪʠ 

ʥʦʤʝʨʽʚ ʧʝʨʝʚʠʱʝʥʥʷ ʥʘʜ ʩʪʘʥʜʘʨʪʘʤʠ, ʘʣʝ ʣʠʰʝ ʫ ʜʚʦʭ 

ʜʦʩʪʦʚʽʨʥʝ.ʅʘʡʤʝʥʰʘ  ʜʦʚʞʠʥʠ ʤʽʞʚʫʟʣʷ(17,1 ʩʤ), ʫ ʩʝʨʝʜʥʴʦʨʦʩʣʠʭ 

ʛʝʥʦʪʠʧʽʚ, ʚʽʜʤʽʯʝʥʘ ʚ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʚʝʛʝʪʘʮʽʡʥʠʭ ʫʤʦʚʘʭ 2013 ʨ. ʟ 

ʤʽʥʣʠʚʽʩʪʶ ʚʽʜ 14,5 ʩʤ (8 ʂʉ) ʜʦ 18,9 ʩʤ (29 ʂʉ). ʋ 2011 ʽ 2012 ʨʨ. 

ʜʦʚʞʠʥʘ ʤʽʞʚʫʟʣʷ ʩʪʘʥʦʚʠʣʘ 20,5 ʩʤ (min=18,4 ʩʤ; max=21,9 ʩʤ) ʽ 22,2 

ʩʤ (min=19,5 ʩʤ; max=24,3 ʩʤ) ʚʽʜʧʦʚʽʜʥʦ. 
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ʊʘʙʣʠʮʷ 1 

ʇʨʦʷʚ ʜʦʚʞʠʥʠ ʜʨʫʛʦʛʦ ʟʚʝʨʭʫ ʤʽʞʚʫʟʣʷ, ʩʤ 

ʉʝʣʝʢʮʽʡʥʽ 

ʥʦʤʝʨʠ 

ɼʦʚʞʠʥʘ ʤʽʞʚʫʟʣʷ x  

x  

Ñ ʜʦ ʩʪʘʥʜʘʨʪʫ 

2
0
1
1
 
ʨ
.

 

2
0
1
2
 
ʨ
.

 

2
0
1
3
 
ʨ
.

 

ʇ
ʝ
ʨ
.
 
ʣ
ʽ
ʩ
.

 

ɹ
ʎ
 
ʥ

/ʢ
. 

ʇ
ʦ
ʜ
.

 

ʅʘʧʽʚʢʘʨʣʠʢʠ 

17 ʂʉ 13,1 16,8 15,9 15,3 - -1,9 - 

22 ʂʉ 16,7 20,4 16,2 17,8 - +0,6 - 

24 ʂʉ 16,3 19,4 15,3 17,0 - -0,2 - 

26 ʂʉ 12,9 15,5 15,5 14,6 - -2,6 - 

44 ʂʉ 15,6 14,5 14,6 14,9 - -2,3 - 

ɹʎ ʥ/ʢ (St) 15,3 20,6 15,6 17,2 - - - 

ʅɯʈ05 0,29 0,45 0,64  - - - 

ʉʝʨʝʜʥʴʦʨʦʩʣʽ 

7 ʂʉ 21,5 24,3 16,9 20,9 +1,5 - +1,6 

8 ʂʉ 20,9 21,8 14,5 19,1 -0,3 - -0,2 

12 ʂʉ 18,4 22,9 18,1 19,8 +0,4 - +0,5 

29 ʂʉ 20,9 19,5 18,9 19,8 +0,4 - +0,5 

42 ʂʉ 21,9 22,4 18,3 20,9 +1,5 - +1,6 

54 ʂʉ 20,1 22,7 17,8 20,2 +0,8 - +0,9 

ʇʝʨ. ʣʽʩ. 

(St) 

20,3 22,2 15,8 
19,4 - - - 

ʇʦʜ. (St) 19,7 21,9 16,4 19,3 - - - 

ʅɯʈ05 1,58 0,57 0,77 - - - - 

 

ʅʝʟʥʘʯʥʠʤ ʚʘʨʽʶʚʘʥʥʷʤ (min=14,5 ʩʤ; max=15,6 ʩʤ) ʜʦʚʞʠʥʠ 

ʜʨʫʛʦʛʦ ʟʚʝʨʭʫ ʤʽʞʚʫʟʣʷ, ʟʘ 2011-2013 ʨʨ., ʫ ʛʨʫʧʽ ʥʘʧʽʚʢʘʨʣʠʢʽʚ 

ʭʘʨʘʢʪʝʨʠʟʫʚʘʚʩʷ ʩʝʣʝʢʮʽʡʥʠʡ ʥʦʤʝʨ 44 ʂʉ. ʋ ʮʴʦʛʦ ʥʦʤʝʨʘ ʙʫʚ 

ʚʽʜʤʽʯʝʥʠʡ ʥʘʡʤʝʥʰʠʡ ʢʦʝʬʽʮʽʻʥʪ ʚʘʨʽʘʮʽʾ (V=4,1 %). ɯʥʰʽ 

ʥʘʧʽʚʢʘʨʣʠʢʠ ʚʽʜʟʥʘʯʠʣʠʩʷ ʩʝʨʝʜʥʽʤ ʚʘʨʽʶʚʘʥʥʷʤ ʜʦʩʣʽʜʞʫʚʘʥʦʾ 

ʦʟʥʘʢʠ (V=10,3-12,9 %). ʉʪʘʥʜʘʨʪ ɹʎ ʥ/ʢ. ʭʘʨʘʢʪʝʨʠʟʫʚʘʚʩʷ 

ʥʘʡʙʽʣʴʰʠʤ ʚʘʨʽʶʚʘʥʥʷʤ (min=15,3 ʩʤ; max=20,6 ʩʤ) ʽ ʥʘʡʚʠʱʠʤ 

ʢʦʝʬʽʮʽʻʥʪʦʤ ʚʘʨʽʘʮʽʾ (17,3 %) (ʪʘʙʣ. 2). 
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ʊʘʙʣʠʮʷ 2  

ʉʪʘʪʠʩʪʠʯʥʽ ʧʘʨʘʤʝʪʨʠ ʤʽʥʣʠʚʦʩʪʽ ʟʘ ʜʦʚʞʠʥʦʶ ʜʨʫʛʦʛʦ ʟʚʝʨʭʫ 

ʤʽʞʚʫʟʣʷ (ʩʝʨʝʜʥʻ ʟʘ 2011-2013 ʨʨ.) 

ʉʝʣʝʢʮʽʡʥʽ 

ʥʦʤʝʨʠ 

 

x , cʤ 

Lim (cʤ) 
R, cʤ S2 V, % 

min max 

ʅʘʚʧʽʚʢʘʨʣʠʢʠ 

17 ʂʉ 15,3 13,1 16,8 3,7 3,72 12,6 

22 ʂʉ 17,8 16,2 20,4 4,2 5,26 12,9 

24 ʂʉ 17,0 15,3 19,4 4,1 4,57 12,6 

26 ʂʉ 14,6 12,9 15,5 2,6 2,25 10,3 

44 ʂʉ 14,9 14,5 15,6 1,1 0,37 4,1 

ɹʎ ʥ/ʢ. 17,2 15,3 20,6 5,3 8,86 17,3 

ʉʝʨʝʜʥʴʦʨʦʩʣʽ 

7 ʂʉ 20,9 16,9 24,3 7,4 13,96 17,9 

8 ʂʉ 19,1 14,5 21,8 7,3 15,84 20,9 

12 ʂʉ 19,8 18,1 22,9 4,8 7,23 13,6 

29 ʂʉ 19,8 18,9 20,9 2,0 1,05 5,2 

42 ʂʉ 20,9 18,3 22,4 4,1 5,00 10,7 

54 ʂʉ 20,2 17,8 22,7 4,9 6,01 12,1 

ʇʝʨ. ʣʽʩ.  19,4 15,8 22,2 6,4 10,80 16,9 

ʇʦʜ.  19,3 16,4 21,9 5,5 7,66 14,3 

 

ʉʝʨʝʜ ʩʝʨʝʜʥʴʦʨʦʩʣʠʭ ʛʝʥʦʪʠʧʽʚ ʩʪʘʙʽʣʴʥʠʤ ʧʨʦʷʚʦʤ ʦʟʥʘʢʠ 

çʜʦʚʞʠʥʘ ʜʨʫʛʦʛʦ ʟʚʝʨʭʫ ʤʽʞʚʫʟʣʷè ʚʽʜʟʥʘʯʠʚʩʷ ʩʝʣʝʢʮʽʡʥʠʡ ʥʦʤʝʨ 

29 ʂʉ, ʚ ʷʢʦʛʦ ʟʘ ʢʨʘʡʥʽʭ ʟʥʘʯʝʥʴ ʧʦʢʘʟʥʠʢʘ 18,9 ʽ 20,9 ʩʤ ʚʽʜʤʽʯʝʥʦ 

ʥʝʟʥʘʯʥʝ ʚʘʨʽʶʚʘʥʥʷ (V=5,2 %). ʅʦʤʝʨʠ 7 ʂʉ ʽ8 ʂʉ ʤʘʣʠ ʥʘʡʚʠʱʽ 

ʧʦʢʘʟʥʠʢʠ ʨʦʟʤʘʭʫ ʚʘʨʽʶʚʘʥʥʷʽ ʢʦʝʬʽʮʽʻʥʪʠ ʚʘʨʽʘʮʽʾ 17,9 % ʽ 20,9 % 

ʚʽʜʧʦʚʽʜʥʦ.  

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʫ ʥʘʧʽʚʢʘʨʣʠʢʽʚ ʜʦʚʞʠʥʘ ʜʨʫʛʦʛʦ ʟʚʝʨʭʫ 

ʤʽʞʚʫʟʣʷ ʥʘʡʙʽʣʴʰʦʶ ʤʽʨʦʶ ʦʙʫʤʦʚʣʝʥʘ ʛʝʥʦʪʠʧʦʤ ï41,43 %. ʋʤʦʚʠ 

ʨʦʢʫ ʚʧʣʠʚʘʣʠ ʥʘ ʤʽʥʣʠʚʽʩʪʴʦʟʥʘʢʠ ʥʘ ʨʽʚʥʽ 19,84 %, ʘ ʚʟʘʻʤʦʜʽʷ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʬʘʢʪʦʨʽʚ ʥʘ 37,82 % (ʨʠʩ. 1). 

ʋ ʩʝʨʝʜʥʴʦʨʦʩʣʠʭ ʬʦʨʤ ʥʘʡʙʽʣʴʰʠʡ ʚʧʣʠʚ ʥʘ ʬʦʨʤʫʚʘʥʥʷ 

ʜʦʚʞʠʥʠ ʜʨʫʛʦʛʦ ʟʚʝʨʭʫ ʤʽʞʚʫʟʣʷ ʤʘʣʠ ʫʤʦʚʠ ʨʦʢʫ (65,35 %). ʌʘʢʪʦʨ 

ʛʝʥʦʪʠʧ ʦʙʫʤʦʚʣʶʚʘʚ ʦʟʥʘʢʫ ʣʠʰʝ ʥʘ ʨʽʚʥʽ 6,06 %, ʘ ʚʧʣʠʚ ʚʟʘʻʤʦʜʽʾ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʬʘʢʪʦʨʽʚ ʩʪʘʥʦʚʠʚ ï 25,03 % (ʨʠʩ. 2.). 
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͍͙̂ͣͦ ͪͦͯ͟ 

19,84%

˥͔͙ͤͦͭͨ

41,43%

ˤ͘Ί͊ͣ ͦ͒͜Ύ 

ͺ͍͊ͭͦͪ͟͜

37,82%

˱ͤ ΄͜  ͊ͅ ͙ͭͦͪ͟

0,91%

 
ʈʠʩ. 1 - ʏʘʩʪʢʘ ʚʧʣʠʚʫ ʬʘʢʪʦʨʽʚ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʜʦʚʞʠʥʠ ʜʨʫʛʦʛʦ 

ʟʚʝʨʭʫ ʤʽʞʚʫʟʣʷ ʫ ʥʘʧʽʚʢʘʨʣʠʢʽʚ ʥʘ ʯʘʩ ʧʦʚʥʦʾ ʩʪʠʛʣʦʩʪʽ ʟʝʨʥʘ 

(ʩʝʨʝʜʥʻ ʟʘ 2011-2013 ʨʨ.) 

 

͍͙̂ͣͦ ͪͦͯ͟

65,35%

˥͔͙ͤͦͭͨ

6,06%

ˤ͘Ί͊ͣ ͦ͒͜Ύ 

ͺ͍͊ͭͦͪ͟͜

25,03%

˱ͤ ΄͜  ͊ͅ ͙ͭͦͪ͟

3,55%

 
 

ʈʠʩ. 2 - ʏʘʩʪʢʘ ʚʧʣʠʚʫ ʬʘʢʪʦʨʽʚ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʜʦʚʞʠʥʠ ʜʨʫʛʦʛʦ 

ʟʚʝʨʭʫ ʤʽʞʚʫʟʣʷ ʫ ʩʝʨʝʜʥʴʦʨʦʩʣʠʭ ʛʝʥʦʪʠʧʽʚ ʥʘ ʯʘʩ ʧʦʚʥʦʾ 

ʩʪʠʛʣʦʩʪʽ ʟʝʨʥʘ (ʩʝʨʝʜʥʻ ʟʘ 2011-2013 ʨʨ.) 

 

ɺʠʱʽ ʧʦʢʘʟʥʠʢʠ Hom, ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʩʪʘʥʜʘʨʪʦʤ ɹʎ ʥ/ʢ. 

(Hom=98,99), ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ ʚ ʫʩʽʭ ʥʘʧʽʚʢʘʨʣʠʢʦʚʠʭ ʥʦʤʝʨʽʚ. ɺʠʩʦʢʫ 

ʛʦʤʝʦʩʪʘʪʠʯʥʽʩʪʴʚʠʟʥʘʯʠʣʠ ʫ 44 ʂʉ (Hom=364,98), ʟʘ ʩʝʨʝʜʥʴʦʾ ʧʦ 
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ʜʦʩʣʽʜʫ (Hom=166,70). ʉʝʨʝʜ ʩʝʨʝʜʥʴʦʨʦʩʣʠʭ ʛʝʥʦʪʠʧʽʚ ʢʨʘʱʠʡ 

ʩʪʘʥʜʘʨʪ ʇʦʜ. (Hom=135,02) ʧʝʨʝʚʘʞʘʣʠ 29 ʂʉ (Hom=380,70), 42 ʂʉ 

(Hom=194,66), 54 ʂʉ (Hom=166,44) ʽ 12 ʂʉ (Hom=145,80) (ʪʘʙʣ. 3).  

 

ʊʘʙʣʠʮʷ 3  

ɻʦʤʝʦʩʪʘʪʠʯʥʽʩʪʴ ʪʘ ʘʜʘʧʪʠʚʥʽʩʪʴ ʟʘ ʜʦʚʞʠʥʦʶ ʜʨʫʛʦʛʦ ʟʚʝʨʭʫ 

ʤʽʞʚʫʟʣʷ, ʩʝʨʝʜʥʻ ʟʘ 2011-2013 ʨʨ. 

ʉʝʣʝʢʮʽʡʥʽ 

ʥʦʤʝʨʠ 

ɼʦʚʞʠʥʘ 

ʤʽʞʚʫʟʣʷ, ʩʤ 

ʇʘʨʘʤʝʪʨʠ ʘʜʘʧʪʠʚʥʦʩʪʽ 

Hom Sc bi ůdi 

ʅʘʧʽʚʢʘʨʣʠʢʠ 

17 ʂʉ 15,3 120,79 11,90 0,30 6,74 

22 ʂʉ 17,8 137,59 14,11 1,10 1,14 

24 ʂʉ 17,0 135,19 13,41 1,06 0,39 

26 ʂʉ 14,6 142,65 12,18 0,06 4,48 

44 ʂʉ 14,9 364,98 13,85 -0,05 0,72 

ɹʎ ʥ/ʢ (St) 17,2 98,99 12,75 1,33 4,01 

ʉʝʨʝʜʥʴʦʨʦʩʣʽ 

7 ʂʉ 20,9 116,91 14,54 1,85 1,31 

8 ʂʉ 19,1 92,33 12,68 1,78 6,98 

12 ʂʉ 19,8 145,80 15,65 1,26 2,08 

29 ʂʉ 19,8 380,70 17,88 0,11 2,01 

42ʂʉ 20,9 194,66 17,05 1,00 2,22 

54 ʂʉ 20,2 166,44 15,84 1,24 0,02 

ʇʝʨ. ʣʽʩ. (St) 19,4 114,90 13,83 1,59 2,00 

ʇʦʜ. (St) 19,3 135,02 14,48 1,38 0,57 

 

ɿʘ ʩʝʣʝʢʮʽʡʥʦʶ ʮʽʥʥʽʩʪʶ ʩʪʘʥʜʘʨʪ ɹʎ ʥ/ʢ.(Sc=12,75) 

ʧʝʨʝʚʘʞʘʣʠ ʥʦʤʝʨʠ: 22 ʂʉ (Sc=14,11); 44 ʂʉ (Sc=13,85); 24 ʂʉ 

(Sc=13,41). ʉʝʨʝʜ ʩʝʨʝʜʥʴʦʨʦʩʣʠʭ ʬʦʨʤ ʚʠʱʫSc ʥʽʞ ʩʪʘʥʜʘʨʪʫ ʇʦʜ. 

(Sc=14,48) ʤʘʣʠ: 29 ʂʉ (Sc=17,88); 42 ʂʉ (Sc=17,05); 54 ʂʉ 

(Sc=15,84); 12 ʂʉ (Sc=15,65); 7 ʂʉ (Sc=14,54).  

ɺʠʩʦʢʦʶ ʯʫʪʣʠʚʽʩʪʶ ʜʦ ʟʤʽʥ ʫʤʦʚ ʚʠʨʦʱʫʚʘʥʥʷ (bi=1,59-1,85), 

ʟʘ ʬʦʨʤʫʚʘʥʥʷ ʜʨʫʛʦʛʦ ʟʚʝʨʭʫ ʤʽʞʚʫʟʣʷ, ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʠʩʷ 

ʩʝʨʝʜʥʴʦʨʦʩʣʽ ʥʦʤʝʨʠ 7 ʂʉ, 8 ʂʉ ʽ ʩʪʘʥʜʘʨʪ ʇʝʨ. ʣʽʩ. ʂʦʝʬʽʮʽʻʥʪʠbi ʚ 

ʤʝʞʘʭ 1,2-1,4 ʤʘʣʠ ʇʦʜ., ɹʎ ʥ/ʢ. ʽ ʩʝʨʝʜʥʴʦʨʦʩʣʽ ʥʦʤʝʨʠ 12 ʂʉ, 54 ʂʉ. 

ʋ ʥʘʧʽʚʢʘʨʣʠʢʽʚ 24 ʂʉ ʽ 22 ʂʉ ʚʠʷʚʣʝʥʽ ʙʣʠʟʴʢʽ ʜʦ 1,0 ʟʥʘʯʝʥʥʷ, ʘ 

ʩʝʨʝʜʥʴʦʨʦʩʣʦʛʦ ʥʦʤʝʨʘ 42 ʂʉ ʢʦʝʬʽʮʽʻʥʪ biʩʪʘʥʦʚʠʚ 1,00. ʅʠʟʴʢʽ 
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ʢʦʝʬʽʮʽʻʥʪʠ bi ʚʽʜʤʽʯʝʥʽ ʫ ʥʘʧʽʚʢʘʨʣʠʢʽʚ 44 ʂʉ (bi=-0,05), 26 ʂʉ 

(bi=0,06) ʽ 17 ʂʉ (bi=0,30) ʽ ʩʝʨʝʜʥʴʦʛʦ ʟʘ ʚʠʩʦʪʦʶ 29 ʂʉ (bi=0,11) ʽ 

ʩʚʽʜʯʘʪʴ ʧʨʦ ʥʠʟʴʢʫ ʧʣʘʩʪʠʯʥʽʩʪʴ. 

ʄʝʥʰʽ ʟʥʘʯʝʥʥʷʤʠ ůdi ʥʽʞ ɹʎ ʥ/ʢ. (ůdi=4,01) ʤʘʣʠ 

ʥʘʧʽʚʢʘʨʣʠʢʦʚʽ ʥʦʤʝʨʠ 24 ʂʉ, 44 ʂʉ, 22 ʂʉ. ʋ ʩʝʨʝʜʥʴʦʨʦʩʣʠʭ ʬʦʨʤ 

ʤʝʥʰʽ ʧʦʢʘʟʥʠʢʠ ůdiʟʘ ʇʦʜ. (ůdi=0,57) ʚʽʜʤʽʯʝʥʽ ʚ 54 ʂʉ. 

ɺʠʩʦʢʽ ʟʥʘʯʝʥʥʷ ɿɸɿ, ʩʝʨʝʜ ʥʘʧʽʚʢʘʨʣʠʢʽʚ, ʚʩʪʘʥʦʚʣʝʥʽ ʚ 

ʥʦʤʝʨʽʚ 22 ʂʉ, 24 ʂʉ ʽ ʩʪʘʥʜʘʨʪʫ ɹʎ ʥ/ʢ. (ʪʘʙʣ. 4).  

 

ʊʘʙʣʠʮʷ 4  

ʇʘʨʘʤʝʪʨʘʤʠ ʘʜʘʧʪʠʚʥʦʾ ʟʜʘʪʥʦʩʪʽ ʪʘ ʩʪʘʙʽʣʴʥʦʩʪʽ ʟʘ ʜʦʚʞʠʥʦʶ 

ʜʨʫʛʦʛʦ ʟʚʝʨʭʫ ʤʽʞʚʫʟʣʷ (ʩʝʨʝʜʥʻ ʟʘ 2011-2013 ʨʨ.) 
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ʅʘʧʽʚʢʘʨʣʠʢʠ 

17 ʂʉ 15,3 16,9 5,2 3,7 1,9 2,7 12,6 7,8 0,6 

22 ʂʉ 17,8 24,2 0,6 5,2 2,3 0,3 12,9 8,9 0,9 

24 ʂʉ 17,0 22,5 0,2 4,5 2,1 0,1 12,5 8,8 0,8 

26 ʂʉ 14,6 15,3 5,6 2,2 1,5 3,8 10,1 8,9 0,4 

44 ʂʉ 14,9 16,7 4,6 0,3 0,6 8,2 3,8 12,7 0,1 

ɹʎ ʥ/ʢ. 17,2 22,8 2,4 8,8 3,0 0,8 17,3 5,6 1,5 

ʉʝʨʝʜʥʴʦʨʦʩʣʽ 

7 ʂʉ 20,9 33,1 3,4 13,9 3,7 0,9 17,8 6,4 2,3 

8 ʂʉ 19,1 29,2 5,8 15,8 4,0 1,5 20,8 3,6 2,6 

12 ʂʉ 19,8 29,0 1,2 7,2 2,7 0,5 13, 9,4 1,2 

29 ʂʉ 19,8 28,4 4,0 1,0 1,0 4,0 5,1 15,9 0,2 

42ʂʉ 20,9 32,1 1,1 5,0 2,2 0,5 10,7 12,2 0,8 

54 ʂʉ 20,2 30,4 0,2 6,0 2,4 0,1 12,1 10,7 1,0 

ʇʝʨ.ʣʽʩ 19,4 29,5 2,3 10,8 3,3 0,7 16,9 6,7 1,8 

ʇʦʜ.  19,3 28,8 0,8 7,6 2,8 0,3 14,3 8,6 1,3 

 

ɺʠʱʽ ʧʦʢʘʟʥʠʢʠ ɿɸɿ, ʥʽʞ ʚ ʩʪʘʥʜʘʨʪʫ ʇʝʨ. ʣʽʩ., ʫ 

ʩʝʨʝʜʥʴʦʨʦʩʣʠʭ ʛʝʥʦʪʠʧʽʚ ʚʠʟʥʘʯʝʥʽ ʚ ʥʦʤʝʨʽʚ 7 ʂʉ, 42 ʂʉ, 54 ʂʉ.ɿʘ 
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ʧʦʢʘʟʥʠʢʘʤʠ ʚʘʨʽʘʥʩʠ ʉɸɿ (ůĮCAɿi) ʩʪʘʥʜʘʨʪʫ ɹʎ ʥ/ʢ. ʧʦʩʪʫʧʘʣʠʩʷ ʚʩʽ 

ʥʘʧʽʚʢʘʨʣʠʢʠ, ʘ ʚ ʩʝʨʝʜʥʴʦʨʦʩʣʠʭ 29 ʂʉ, 42 ʂʉ, 54 ʂʉ, 12 ʂʉ. 

ʉʝʨʝʜ ʥʘʧʽʚʢʘʨʣʠʢʽʚ ʙʽʣʴʰʽ ʟʥʘʯʝʥʥʷ ʉʎɻʽ ʟʘ ʩʪʘʥʜʘʨʪ ɹʎ ʥ/ʢ. 

(ʉʎɻʽ=5,6) ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ ʚ ʫʩʽʭ ʛʝʥʦʪʠʧʽʚ, ʩʝʨʝʜ ʷʢʠʭ ʚʠʜʽʣʠʩʷ 44 

ʂʉ, 22 ʂʉ, 26 ʂʉ. ɺʠʱʽ ʧʦʢʘʟʥʠʢʠ ʉʎɻʽ ʟʘ ʩʪʘʥʜʘʨʪ ʇʦʜ. (ʉʎɻʽ=8,6) 

ʚʽʜʤʽʯʝʥʽ ʚ ʩʝʨʝʜʥʴʦʨʦʩʣʠʭ ʥʦʤʝʨʽʚ 29 ʂʉ,42 ʂʉ, 54 ʂʉ, 12 ʂʉ.   

ʇʝʨʰʝ ʤʽʩʮʝ ʚ ʨʝʡʪʠʥʛʫ ʘʜʘʧʪʠʚʥʦʩʪʽ, ʟʘ ʜʦʚʞʠʥʦʶ ʜʨʫʛʦʛʦ 

ʟʚʝʨʭʫ ʤʽʞʚʫʟʣʷ, ʩʝʨʝʜ ʥʘʧʽʚʢʘʨʣʠʢʽʚ, ʟʘʡʥʷʚ ʩʝʣʝʢʮʽʡʥʠʡ ʥʦʤʝʨ 22 

ʂʉ, ʘ ʜʨʫʛʝ ʽ ʪʨʝʪʻʩʝʣʝʢʮʽʡʥʽ ʥʦʤʝʨʠ 24 ʂʉ ʽ 44 ʂʉ (ʪʘʙʣ. 5). 

ʊʘʙʣʠʮʷ 5 

ʈʘʥʛʠ ʟʘ ʜʦʚʞʠʥʦʶ ʤʽʞʚʫʟʣʷ, ʧʣʘʩʪʠʯʥʽʩʪʶ, ʩʪʘʙʽʣʴʥʽʩʪʶ ʪʘ 

ʨʝʡʪʠʥʛ ʘʜʘʧʪʠʚʥʦʩʪʽ, (ʩʝʨʝʜʥʻ ʟʘ 2011-2013 ʨʨ.) 
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ʈʘʥʛʠ ʟʘ ʜʦʚʞʠʥʦʶ ʜʨʫʛʦʛʦ ʟʚʝʨʭʫ 

ʤʽʞʚʫʟʣʷ ʽ ʧʘʨʘʤʝʪʨʠ ʘʜʘʧʪʠʚʥʦʩʪʽ 
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ʅʘʧʽʚʢʘʨʣʠʢʠ 

22 ʂʉ 1 1 2 1 5 5 2 3 1 2 3 2 7,54 1 

24 ʂʉ 3 2 3 3 4 3 4 4 3 1 1 3 6,03 2 

44 ʂʉ 5 4 5 5 1 1 1 1 2 6 2 3 4,97 3 

ɹʎ ʥ/ʢ.  2 3 1 2 6 6 6 6 4 3 4 4 4,40 4 

17 ʂʉ 4 5 4 4 3 4 5 5 6 4 6 5 3,36 5 

26 ʂʉ 6 6 6 6 2 2 3 2 5 5 5 4 3,35 6 

ʉʝʨʝʜʥʴʦʨʦʩʣʽ 

42 ʂʉ 1 2 4 2 2 2 2 2 2 1 7 2 8,53 1 

54 ʂʉ 3 4 3 3 3 3 3 3 3 7 1 3 6,18 2 

29 ʂʉ 5 1 8 8 1 1 1 1 1 8 5 3 6,06 3 

7 ʂʉ 2 5 1 1 7 7 7 6 5 2 3 4 5,00 4 

12 ʂʉ 4 3 2 6 4 4 4 4 4 6 6 4 4,64 5 

ʇʦʜ.  7 6 6 7 5 5 5 5 6 5 2 5 3,60 6 

ʇʝʨ. ʣʽʩ 6 7 5 4 6 6 6 7 7 4 4 6 3,44 7 

8 ʂʉ 8 8 7 5 8 8 8 8 8 3 8 7 2,66 8 

*ʍ/ʩʝʨʝʜʥʽʡ ʨʘʥʛ ï ʚʽʜʥʦʰʝʥʥʷ ʩʝʨʝʜʥʴʦʛʦ ʟʥʘʯʝʥʥʷ ʦʟʥʘʢʠ ʜʦ 

ʩʝʨʝʜʥʴʦʛʦ ʨʘʥʛʫ ʟʘ ʮʽʻʶ ʦʟʥʘʢʦʶ. 
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ɺ ʨʝʡʪʠʥʛʫ ʘʜʘʧʪʠʚʥʦʩʪʽ, ʟʘ ʜʦʚʞʠʥʦʶ ʜʨʫʛʦʛʦ ʟʚʝʨʭʫ 

ʤʽʞʚʫʟʣʷ, ʫʩʝʨʝʜʥʴʦʨʦʩʣʠʭ ʬʦʨʤ, ʧʝʨʰʠʤ ʙʫʚ ʩʝʣʝʢʮʽʡʥʠʡ ʥʦʤʝʨ 42 

ʂʉ, ʘ ʜʨʫʛʝ ʽ ʪʨʝʪʻ ʤʽʩʮʝ ʟʘʡʥʷʣʠ ʥʦʤʝʨʠ 54 ʂʉ ʽ 29 ʂʉ. 

ʇʨʦʚʝʜʝʥʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ,ʫ ʥʘʧʽʚʢʘʨʣʠʢʽʚ,ʚʠʟʥʘʯʝʥʠʡ 

ʧʦʟʠʪʠʚʥʠʡ ʢʦʨʝʣʷʮʽʡʥʠʡ ʚʟʘʻʤʦʟʚôʷʟʦʢ ʜʦʚʞʠʥʠ ʜʨʫʛʦʛʦ ʟʚʝʨʭʫ 

ʤʽʞʚʫʟʣʷ ʟ ʤʘʩʦʶ: ʨʦʩʣʠʥʠ, ʛʦʣʦʚʥʦʛʦ ʩʪʝʙʣʘ, ʢʦʣʦʩʫ, 

ʩʦʣʦʤʠʥʠ,ʢʦʣʦʩʫ ʙʝʟ ʟʝʨʥʘ, ʟʝʨʥʘ ʟ ʢʦʣʦʩʫ ʽ ʢʽʣʴʢʽʩʪʶ ʟʝʨʝʥ ʟ 

ʛʦʣʦʚʥʦʛʦ ʢʦʣʦʩʫ (ʪʘʙʣ. 6). 

 

ʊʘʙʣʠʮʷ 6 

 ʂʦʨʝʣʷʮʽʡʥʽ ʚʟʘʻʤʦʟʚôʷʟʢʠ ʜʦʚʞʠʥʠ ʜʨʫʛʦʛʦ ʟʚʝʨʭʫ ʤʽʞʚʫʟʣʷ ʟ 

ʢʽʣʴʢʽʩʥʠʤʠ ʦʟʥʘʢʘʤʠ ʽ ʚʨʦʞʘʡʥʽʩʪʶ ʟʝʨʥʘ ʫ ʥʘʧʽʚʢʘʨʣʠʢʽʚ 

ʇʦʢʘʟʥʠʢʠ 2011 ʨ. 2012 ʨ. 2013 ʨ. 

ʅʘʜʟʝʤʥʘ ʤʘʩʘ ʨʦʩʣʠʥʠ 0,549 0,424 0,169 

ʄʘʩʘ ʛʦʣʦʚʥʦʛʦ ʩʪʝʙʣʘ 0,479 0,394 0,546 

ʄʘʩʘ ʛʦʣʦʚʥʦʛʦ ʢʦʣʦʩʫ 0,396 0,373 0,580 

ʄʘʩʘ ʩʦʣʦʤʠʥʠ ʛʦʣʦʚʥʦʛʦ ʩʪʝʙʣʘ 0,597 0,355 0,473 

ʄʘʩʘ ʢʦʣʦʩʫ ʙʝʟ ʟʝʨʥʘ 0,792 0,031 0,626 

ɼʦʚʞʠʥʘ ʛʦʣʦʚʥʦʛʦ ʩʪʝʙʣʘ 0,157 0,463 -0,471 

ɼʦʚʞʠʥʘ ʛʦʣʦʚʥʦʛʦ ʢʦʣʦʩʫ 0,882 -0,054 0,447 

ʂʽʣʴʢʽʩʪʴ ʢʦʣʦʩʢʽʚ ʚ ʛʦʣʦʚʥʦʤʫ 

ʢʦʣʦʩʽ 
0,721 0,700 0,147 

ʂʽʣʴʢʽʩʪʴ ʟʝʨʝʥ ʚ ʛʦʣʦʚʥʦʤʫ ʢʦʣʦʩʽ 0,616 0,365 0,534 

ʂʽʣʴʢʽʩʪʴ ʟʝʨʝʥ ʚ ʢʦʣʦʩʢʫ  0,449 -0,359 0,709 

ʄʘʩʘ ʟʝʨʥʘ ʟ ʛʦʣʦʚʥʦʛʦ ʢʦʣʦʩʫ 0,341 0,402 0,439 

ʄʘʩʘ 1000 ʟʝʨʝʥ ʛʦʣʦʚʥʦʛʦ ʢʦʣʦʩʫ -0,088 0,186 -0,184 

ɺʨʦʞʘʡʥʽʩʪʴ ʟʝʨʥʘ 0,239 0,240 -0,033 

 

ʇʦʟʠʪʠʚʥʠʡ ʢʦʨʝʣʷʮʽʡʥʠʡ ʚʟʘʻʤʦʟʚôʷʟʦʢ, ʫ ʩʝʨʝʜʥʴʦʨʦʩʣʠʭ 

ʩʝʣʝʢʮʽʡʥʠʭ ʬʦʨʤ,ʚʩʪʘʥʦʚʣʝʥʠʡ ʤʽʞ ʜʦʚʞʠʥʦʶʜʨʫʛʦʛʦ ʟʚʝʨʭʫ 

ʤʽʞʚʫʟʣʷ ʽ ʤʘʩʦʶ: ʨʦʩʣʠʥʠ, ʛʦʣʦʚʥʦʛʦ ʩʪʝʙʣʘ, ʢʦʣʦʩʫ, ʟʝʨʥʘ ʟ ʢʦʣʦʩʫ, 

ʤʘʩʦʶ 1000 ʟʝʨʝʥ; ʢʽʣʴʢʽʩʪʶ: ʢʦʣʦʩʢʽʚ ʚ ʛʦʣʦʚʥʦʤʫ ʢʦʣʦʩʽ,  ʟʝʨʝʥ ʟ 

ʛʦʣʦʚʥʦʛʦ ʢʦʣʦʩʫ ʽ ʚʨʦʞʘʡʥʽʩʪʶ ʟʝʨʥʘ (ʪʘʙʣ. 7). 

ʅʘʡʙʽʣʴʰ ʪʽʩʥʠʡ ʢʦʨʝʣʷʮʽʡʥʠʡ ʚʟʘʻʤʦʟʚôʷʟʦʢ (ʥʘ ʨʽʚʥʽ 

ʧʦʤʽʨʥʦʛʦ ʽ ʟʥʘʯʥʦʛʦ) ʫ ʥʘʧʽʚʢʘʨʣʠʢʽʚ ʚʠʟʥʘʯʝʥʦ ʤʽʞ ʜʦʚʞʠʥʦʶ 

ʜʨʫʛʦʛʦ ʟʚʝʨʭʫ ʤʽʞʚʫʟʣʷ ʽ ʤʘʩʦʶ ʛʦʣʦʚʥʦʛʦ ʩʪʝʙʣʘ (r=0,394-0,546); 

ʤʘʩʦʶ ʛʦʣʦʚʥʦʛʦ ʢʦʣʦʩʫ (r=0,396-0,580); ʤʘʩʦʶ ʩʦʣʦʤʠʥʠ ʛʦʣʦʚʥʦʛʦ 
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ʩʪʝʙʣʘ (r=0,355-0,597); ʢʽʣʴʢʽʩʪʶ ʟʝʨʝʥ ʚ ʛʦʣʦʚʥʦʤʫ ʢʦʣʦʩʽ (r=0,365-

0,616). ʄʽʞ ʜʦʚʞʠʥʦʶ ʜʨʫʛʦʛʦ ʟʚʝʨʭʫ ʤʽʞʚʫʟʣʷ ʽ ʤʘʩʦʶ ʟʝʨʥʘ ʟ 

ʛʦʣʦʚʥʦʛʦ ʢʦʣʦʩʫ ʚʠʟʥʘʯʝʥʽ ʧʦʤʽʨʥʽ (r=0,341-0,439)ʢʦʨʝʣʷʮʽʡʥʽ 

ʚʟʘʻʤʦʟʚôʷʟʢʠ.  

ʋ ʩʝʨʝʜʥʴʦʨʦʩʣʠʭ ʛʝʥʦʪʠʧʽʚ ʢʦʨʝʣʷʮʽʡʥʽ ʚʟʘʻʤʦʟʚôʷʟʢʠ ʤʽʞ 

ʮʠʤʠ ʦʟʥʘʢʘʤʠ ʤʘʣʠ ʟʥʘʯʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʚʽʜ ʥʘʧʽʚʢʘʨʣʠʢʽʚ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʥʝʩʪʘʙʽʣʴʥʠʡ ʚʽʜ ʩʣʘʙʢʦʛʦ ʜʦ ʩʠʣʴʥʦʛʦ ʢʦʨʝʣʷʮʽʡʥʠʡ 

ʚʟʘʻʤʦʟʚôʷʟʦʢ ʤʽʞ ʜʦʚʞʠʥʦʶ ʜʨʫʛʦʛʦ ʟʚʝʨʭʫ ʤʽʞʚʫʟʣʷ ʪʘ ʤʘʩʦʶ 

ʛʦʣʦʚʥʦʛʦ ʩʪʝʙʣʘ (r=0,042-0,797); ʤʘʩʦʶ ʛʦʣʦʚʥʦʛʦ ʢʦʣʦʩʫ (r=0,222-

0,773); ʢʽʣʴʢʽʩʪʶ ʢʦʣʦʩʢʽʚ ʚ ʛʦʣʦʚʥʦʤʫ ʢʦʣʦʩʽ (r=0,047-0,851); ʤʘʩʦʶ 

ʟʝʨʥʘ ʟ ʛʦʣʦʚʥʦʛʦ ʢʦʣʦʩʫ (r=0,251-0,811); ʤʘʩʦʶ 1000 ʟʝʨʝʥ ʟ 

ʛʦʣʦʚʥʦʛʦ ʢʦʣʦʩʫ (r=0,173-0,898). 

 

ʊʘʙʣʠʮʷ 7 

ʂʦʨʝʣʷʮʽʡʥʽ ʚʟʘʻʤʦʟʚôʷʟʢʠ ʜʦʚʞʠʥʠ ʜʨʫʛʦʛʦ ʟʚʝʨʭʫ ʤʽʞʚʫʟʣʷ ʟ 

ʢʽʣʴʢʽʩʥʠʤʠ ʦʟʥʘʢʘʤʠ ʽ ʚʨʦʞʘʡʥʽʩʪʶ ʟʝʨʥʘ ʫ ʩʝʨʝʜʥʴʦʨʦʩʣʠʭ 

ʛʝʥʦʪʠʧʽʚ 

ʇʦʢʘʟʥʠʢʠ 2011 ʨ. 2012 ʨ. 2013 ʨ. 

ʅʘʜʟʝʤʥʘ ʤʘʩʘ ʨʦʩʣʠʥʠ 0,675 0,360 0,652 

ʄʘʩʘ ʛʦʣʦʚʥʦʛʦ ʩʪʝʙʣʘ 0,797 0,042 0,777 

ʄʘʩʘ ʛʦʣʦʚʥʦʛʦ ʢʦʣʦʩʫ 0,773 0,222 0,728 

ʄʘʩʘ ʩʦʣʦʤʠʥʠ ʛʦʣʦʚʥʦʛʦ ʩʪʝʙʣʘ 0,826 -0,273 0,810 

ʄʘʩʘ ʢʦʣʦʩʫ ʙʝʟ ʟʝʨʥʘ 0,413 -0,103 0,440 

ɼʦʚʞʠʥʘ ʛʦʣʦʚʥʦʛʦ ʩʪʝʙʣʘ 0,586 -0,216 0,840 

ɼʦʚʞʠʥʘ ʛʦʣʦʚʥʦʛʦ ʢʦʣʦʩʫ 0,122 -0,510 0,831 

ʂʽʣʴʢʽʩʪʴ ʢʦʣʦʩʢʽʚ ʚ ʛʦʣʦʚʥʦʤʫ ʢʦʣʦʩʽ 0,047 0,587 0,851 

ʂʽʣʴʢʽʩʪʴ ʟʝʨʝʥ ʚ ʛʦʣʦʚʥʦʤʫ ʢʦʣʦʩʽ 0,544 0,205 0,583 

ʂʽʣʴʢʽʩʪʴ ʟʝʨʝʥ ʚ ʢʦʣʦʩʢʫ  0,402 -0,049 0,281 

ʄʘʩʘ ʟʝʨʥʘ ʟ ʛʦʣʦʚʥʦʛʦ ʢʦʣʦʩʫ 0,811 0,251 0,691 

ʄʘʩʘ 1000 ʟʝʨʝʥ ʛʦʣʦʚʥʦʛʦ ʢʦʣʦʩʫ 0,862 0,173 0,898 

ɺʨʦʞʘʡʥʽʩʪʴ ʟʝʨʥʘ 0,503 0,478 0,396 

 

ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʥʘʧʽʚʢʘʨʣʠʢʽʚ, ʫ ʩʝʨʝʜʥʴʦʨʦʩʣʠʭ ʛʝʥʦʪʠʧʽʚ, 

ʚʩʪʘʥʦʚʣʝʥʘ ʧʦʤʽʨʥʘ ʽ ʟʥʘʯʥʘ ʢʦʨʝʣʷʮʽʡʥʘ ʚʟʘʻʤʦʟʘʣʝʞʥʽʩʪʴ ʤʽʞ 

ʜʦʚʞʠʥʦʶ ʜʨʫʛʦʛʦ ʟʚʝʨʭʫ ʤʽʞʚʫʟʣʷ ʽ ʚʨʦʞʘʡʥʽʩʪʶ ʟʝʨʥʘ (r=0,396-

0,503)ʪʘ ʥʘʜʟʝʤʥʦʶ ʤʘʩʦʶ ʨʦʩʣʠʥʠ (r=0,360-0,675).   
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ʅʘʰʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʟʥʘʯʥʠʡ ʚʧʣʠʚ 

ʛʽʜʨʦʪʝʨʤʽʯʥʠʭ ʫʤʦʚ ʨʦʢʫ ʥʘ ʧʨʦʷʚ ʢʦʨʝʣʷʮʽʡʥʦʾ ʚʟʘʻʤʦʟʘʣʝʞʥʦʩʪʽ, ʷʢ 

ʫ ʥʘʧʽʚʢʘʨʣʠʢʽʚ, ʪʘʢ ʽ ʚ ʩʝʨʝʜʥʴʦʨʦʩʣʠʭ ʬʦʨʤ. 

ʋ ʥʘʧʽʚʢʘʨʣʠʢʽʚ ʚʠʟʥʘʯʝʥʽ ʚʽʜôʻʤʥʽ ʽ ʧʦʟʠʪʠʚʥʽ ʢʦʨʝʣʷʮʽʡʥʽ 

ʚʟʘʻʤʦʟʚôʷʟʢʠ ʤʽʞ ʜʦʚʞʠʥʦʶ ʜʨʫʛʦʛʦ ʤʽʞʚʫʟʣʷ ʽʜʦʚʞʠʥʦʶ ʛʦʣʦʚʥʦʛʦ 

ʩʪʝʙʣʘ (r=-0,471-0,463); ʜʦʚʞʠʥʦʶ ʢʦʣʦʩʫ (r=-0,054-0,882); ʢʽʣʴʢʽʩʪʶ 

ʟʝʨʝʥ ʚ ʢʦʣʦʩʢʫ (r=-0,359-0,709); ʤʘʩʦʶ 1000 ʟʝʨʝʥ (r=-0,184-0,186); 

ʚʨʦʞʘʡʥʽʩʪʶ ʟʝʨʥʘ (r=-0,033-0,240). ʉʝʨʝʜ ʩʝʨʝʜʥʴʦʨʦʩʣʠʭ ʬʦʨʤ ʪʘʢʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ ʤʽʞ ʜʦʚʞʠʥʦʶ ʤʽʞʚʫʟʣʷ ʽ ʤʘʩʦʶ 

ʩʦʣʦʤʠʥʠ ʛʦʣʦʚʥʦʛʦ ʩʪʝʙʣʘ (r=-0,273-0,826); ʤʘʩʦʶ ʢʦʣʦʩʫ ʙʝʟ ʟʝʨʥʘ 

(r=-0,103-0,440); ʜʦʚʞʠʥʦʶ ʛʦʣʦʚʥʦʛʦ ʩʪʝʙʣʘ (r=-0,216-0,840); 

ʜʦʚʞʠʥʦʶ ʛʦʣʦʚʥʦʛʦ ʢʦʣʦʩʫ (r=-0,510-0,831); ʢʽʣʴʢʽʩʪʶ ʟʝʨʝʥ ʚ 

ʢʦʣʦʩʢʫ (r=-0,049-0,402). 

ʉʣʽʜ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʫ ʩʝʨʝʜʥʴʦʨʦʩʣʠʭ ʬʦʨʤ ʢʦʨʝʣʷʮʽʡʥʽ 

ʚʟʘʻʤʦʟʚôʷʟʢʠ ʤʽʞ ʜʦʩʣʽʜʞʫʚʘʥʠʤʠ ʦʟʥʘʢʘʤʠ ʤʘʣʠ ʙʽʣʴʰʫ ʤʽʥʣʠʚʽʩʪʴ 

ʚ ʨʦʢʠ ʜʦʩʣʽʜʞʝʥʴ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʩʚʽʜʯʘʪʴ, ʱʦ ʜʦʚʞʠʥʘ ʜʨʫʛʦʛʦ ʟʚʝʨʭʫ 

ʤʽʞʚʫʟʣʷ ʧʰʝʥʠʮʽ ʤôʷʢʦʾ ʦʟʠʤʦʾ ʚʽʜʽʛʨʘʻ ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʫ ʬʦʨʤʫʚʘʥʥʽ 

ʝʣʝʤʝʥʪʽʚ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ, ʘ ʚ ʩʝʨʝʜʥʴʦʨʦʩʣʠʭ ʛʝʥʦʪʠʧʽʚ ʽ ʚʨʦʞʘʡʥʦʩʪʽ 

ʟʝʨʥʘ ʚ ʫʤʦʚʘʭ ʃʽʩʦʩʪʝʧʫ ʋʢʨʘʾʥʠ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʤʽʥʣʠʚʽʩʪʴ ʜʦʚʞʠʥʠ 

ʜʨʫʛʦʛʦ ʟʚʝʨʭʫ ʤʽʞʚʫʟʣʷ,ʫ ʥʘʧʽʚʢʘʨʣʠʢʽʚ, ʚ ʙʽʣʴʰʦʩʪʽ ʦʙʫʤʦʚʣʝʥʘ 

ʛʝʥʦʪʠʧʦʤ ʽ ʚʟʘʻʤʦʜʽʻʶ çʛʝʥʦʪʠʧ-ʫʤʦʚʠ ʨʦʢʫè, ʘ ʚ ʩʝʨʝʜʥʴʦʨʦʩʣʠʭ 

ʬʦʨʤ ʫʤʦʚʘʤʠ ʨʦʢʫ ʽ ʚʟʘʻʤʦʜʽʻʶ çʛʝʥʦʪʠʧ-ʫʤʦʚʠ ʨʦʢʫè. 

ɺʩʪʘʥʦʚʣʝʥʠʡ ʟʥʘʯʥʠʡ ʚʧʣʠʚ ʛʽʜʨʦʪʝʨʤʽʯʥʠʭ ʫʤʦʚ ʥʘ ʧʨʦʷʚ 

ʢʦʨʝʣʷʮʽʡʥʦʾ ʚʟʘʻʤʦʟʘʣʝʞʥʦʩʪʽ ʫ ʥʘʧʽʚʢʘʨʣʠʢʽʚ ʽ ʩʝʨʝʜʥʴʦʨʦʩʣʠʭ 

ʛʝʥʦʪʠʧʽʚ. 
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The winter wheat is the most common cereal crop cultivated in 

Ukraine. A high grain yield and quality are important for food and feed 

production [1].  

Winter wheat yield and quality are determined by a host of 

environmental factors; however, the high grain yield and quality can be 

achieved only by maximally approximating crop growth, development, 

wintering, nutrition, yield structural elementsô formation and other 

conditions, varying in relation to natural-climatic factors, soil peculiarities, 

agronomic practices applied or crop cultivation technologies to optimal 

ones [2].  

The quality of winter wheat yield depends on physiological-

biochemical processes, which occur in plants during ontogenesis. They are 

partly determined by inherent indicators and a number of environmental 

factors during vegetation [3]. 

The amino acid content in cereal grain crops is of importance both 

for nutrition and for foddering. The amino acids may reduce the application 

of fertilizers and improve the quality of some plants. The amino acids work 

by increasing plant mineral uptake and improving the nutrients use 

efficiency [4, 5]. 

The experimental part of the work was conducted in the Laboratory 

of estimating the quality of grain and grain products at the Uman National 

University of Horticulture. The content of bound amino acids was 

determined by the method of ion-exchange liquid chromatography with the 

analyzer for amino acids T-339 (Mikrotechna, Czech Republic, Prague). 
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The amino acid content of soft wheat grain was analyzed 

depending on the variety. It was found that the content of lysine, leucine, 

phenylalanine, tyrosine and cystine varies the most from the weather 

conditions of growing season. The total weight of amino acids varies from 

14,01 to 17,46 % of grain depending on the variety of soft wheat. The share 

of indispensable amino acids is 27ï29 % of their total mass. However, the 

sum content of indispensable amino acids varies significantly depending on 

the variety and line ï from 3,81 to 5,10 %. The highest content of 

phenylalanine (0,55 %), lysine (0,51 %) and leucine (0,47 %) in the grain 

of soft wheat Panonicus (st) variety was found. The lowest methionine 

content is 0,1 %. The remaining amino acids ranged from 0,39 to 0,46 %. 

Among the dispensable amino acids, there is the highest content of glutamine 

(3,54 %) and proline (1,11 %), and the lowest content of cystine (0.1 %). The 

variation coefficient of the samples over the years of research was average 

for the amino acids serine, glutamine, glycine and arginine ï  low, histidine, 

asparagine and methionine ï medium, and for the rest ï high,. It is obvious 

that the content of amino acids also varies significantly depending on the 

weather conditions of the growing season of winter wheat. 

The content of indispensable amino acids in the grain of Kulundinka 

soft wheat varied from 0,16 to 0,95 %. The content of threonine (0,78 %) and 

leucine(0,95 %) was the highest, the content of methionine was the lowest ï 

0,16 %. The content of other indispensable amino acids ranged from 0,50 to 

0,74 %. The content of dispensable amino acids ranged 0,22ï4,03 %. The 

highest content was of proline (1,67 %) and glutamine (4,03 %). The content 

of other dispensable amino acids varied from 0,80 ʜʦ 1,12 %. 

It was found that the content of basic amino acids in wheat grain of 

P 7 soft line varied from 0,09 to 3,92 %. Thus, the content of indispensable 

amino acids is dominated by threonine, lysine, valine and leucine (0,54ï

0,78 %). Among the indispensable are proline, asparagine, and glutamine 

(1,07ï3,92 %). The lowest content among indispensable amino acids was 

characterized by methionine (0,09 %), among dispensable ï cystine 

(0,27 %).  

The grain of Kulundinka wheat variety and P 7 line obtained by 

hybridization of Triticum aestivum L. / Triticum spelta L. has the highest 

number of indispensable amino acids, which are recommended to be used 

to obtain high-quality grain. 
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ʈʦʟʚʠʪʦʢ ʭʘʨʯʦʚʦʾ, ʧʘʨʬʫʤʝʨʥʦ-ʢʦʩʤʝʪʠʯʥʦʾ, ʬʘʨʤʘʮʝʚʪʠʯʥʦʾ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʚ ʋʢʨʘʾʥʽ ʪʘ ʩʚʽʪʽ ʟʘʣʝʞʠʪʴ ʚʽʜ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʠʨʦʚʠʥʦʶ 

ʝʬʽʨʦʦʣʽʡʥʠʭ ʢʫʣʴʪʫʨ. ʈʽʚʝʥʴ ʾʾ ʚʠʨʦʙʥʠʮʪʚʘ ʻ ʜʦʩʠʪʴ ʥʠʟʴʢʠʤ ʟʘ 

ʦʙʩʷʛʦʤ ʽ ʷʢʽʩʪʶ, ʪʦʤʫ ʟʘʜʦʚʦʣʴʥʷʻ ʧʦʪʨʝʙʠ ʚʠʱʝʟʛʘʜʘʥʠʭ ʛʘʣʫʟʝʡ 

ʣʠʰʝ ʜʦ 30%, ʩʧʨʠʯʠʥʷʶʯʠ ʩʫʪʪʻʚʝ ʟʨʦʩʪʘʥʥʷ ʚʘʨʪʦʩʪʽ ʪʘ ʜʝʬʽʮʠʪ 

ʧʨʦʜʫʢʮʽʾ. ɯʟ ʰʠʨʦʢʦ ʨʦʟʧʦʚʩʶʜʞʝʥʠʭ ʝʬʽʨʦʦʣʽʡʥʠʭ ʢʫʣʴʪʫʨ ʥʘ 

ʦʩʦʙʣʠʚʫ ʫʚʘʛʫ ʟʘʩʣʫʛʦʚʫʻ ʢʦʨʽʘʥʜʨ ʧʦʩʽʚʥʠʡ Coriandrum sativum L., 
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ʷʢʠʡ ʢʫʣʴʪʠʚʫʻʪʴʩʷ ʜʣʷ ʦʜʝʨʞʘʥʥʷ ʥʘʩʽʥʥʷ ʪʘ ʟʝʣʝʥʦʾ ʤʘʩʠ. ʋ 

ʩʚʽʪʦʚʦʤʫ ʟʝʤʣʝʨʦʙʩʪʚʽ ʢʦʨʽʘʥʜʨ ʧʦʩʽʜʘʻ ʯʽʣʴʥʝ ʤʽʩʮʝ, ʢʦʨʠʩʪʫʻʪʴʩʷ 

ʚʝʣʠʢʠʤ ʧʦʧʠʪʦʤ, ʟʘʢʫʧʽʚʝʣʴʥʽ ʮʽʥʠ ʥʘ ʥʴʦʛʦ ʟʥʘʯʥʦ ʚʠʱʽ ʧʦʨʽʚʥʷʥʦ ʟ 

ʽʥʰʠʤʠ ʢʫʣʴʪʫʨʘʤʠ [1, 2]. 

ʅʘʫʢʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠʩʴ ʟ ʤʝʪʦʶ ʪʝʦʨʝʪʠʯʥʦʛʦ 

ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʪʘ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʝʣʝʤʝʥʪʽʚ ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʱʫʚʘʥʥʷ 

ʢʦʨʽʘʥʜʨʫ, ʩʦʨʪʦʚʦʛʦ ʩʢʣʘʜʫ ʽ ʰʠʨʠʥʠ ʤʽʞʨʷʜʜʷ, ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʾʭ 

ʚʧʣʠʚʫ ʥʘ ʨʽʩʪ ʪʘ ʨʦʟʚʠʪʦʢ, ʥʘʩʽʥʥʻʚʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ, ʷʢʽʩʥʽ 

ʧʦʢʘʟʥʠʢʠ ʚʨʦʞʘʶ ʢʫʣʴʪʫʨʠ ʚ ʥʝʧʦʣʠʚʥʠʭ ʫʤʦʚʘʭ ʧʽʚʜʥʷ ʋʢʨʘʾʥʠ. 

ʇʦʣʴʦʚʽ ʜʦʩʣʽʜʠ ʧʨʦʚʦʜʠʣʠʩʴ ʫ 2017-2019 ʨʦʢʘʭ ʥʘ ʪʝʤʥʦ-

ʢʘʰʪʘʥʦʚʠʭ ˇʨʫʥʪʘʭ ʬʝʨʤʝʨʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ñʅʠʚʘò 

ɺʠʩʦʢʦʧʽʣʴʩʴʢʦʛʦ ʨʘʡʦʥʫ ʍʝʨʩʦʥʩʴʢʦʾ ʦʙʣʘʩʪʽ ʟʘ ʩʭʝʤʦʶ, ʜʦ ʷʢʦʾ ʙʫʣʦ 

ʚʢʣʶʯʝʥʦ ʪʘʢʽ ʬʘʢʪʦʨʠ ʪʘ ʾʭ ʚʘʨʽʘʥʪʠ: ʬʘʢʪʦʨ ɸ ï ʩʦʨʪ: ʆʢʩʘʥʽʪ; 

ʂʘʨʽʙʝ; ʬʘʢʪʦʨ ɺ ï ʰʠʨʠʥʘ ʤʽʞʨʷʜʜʷ, ʩʤ: 15; 30; 45. ɼʦʩʣʽʜ ʟʘʢʣʘʜʝʥʦ 

ʤʝʪʦʜʦʤ ʨʦʟʱʝʧʣʝʥʠʭ ʜʽʣʷʥʦʢ ʫ ʯʦʪʠʨʠʢʨʘʪʥʽʡ ʧʦʚʪʦʨʥʦʩʪʽ. ʇʦʩʽʚʥʘ 

ʧʣʦʱʘ ʝʣʝʤʝʥʪʘʨʥʦʾ ʜʽʣʷʥʢʠ ʜʨʫʛʦʛʦ ʧʦʨʷʜʢʫ ʩʪʘʥʦʚʠʣʘ 70, ʦʙʣʽʢʦʚʘ ï 

55 ʤ2. ˆʨʫʥʪ ʜʦʩʣʽʜʥʠʭ ʜʽʣʷʥʦʢ ï ʪʝʤʥʦ-ʢʘʰʪʘʥʦʚʠʡ 

ʩʣʘʙʢʦʩʦʣʦʥʮʶʚʘʪʠʡ ʩʝʨʝʜʥʴʦʩʫʛʣʠʥʢʦʚʠʡ, ʪʠʧʦʚʠʡ ʜʣʷ ʟʦʥʠ.  

ʈʽʩʪ ʽ ʨʦʟʚʠʪʦʢ ʨʦʩʣʠʥ, ʧʦʪʝʥʮʽʡʥʽ ʤʦʞʣʠʚʦʩʪʽ ʾʭ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʟʘʣʝʞʘʪʴ ʚʽʜ ʨʝʘʣʽʟʘʮʽʾ ʛʝʥʝʪʠʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ 

ʦʥʪʦʛʝʥʝʟʫ ʧʽʜ ʚʧʣʠʚʦʤ ʢʦʤʧʣʝʢʩʫ ʙʽʦʪʠʯʥʠʭ ʪʘ ʘʙʽʦʪʠʯʥʠʭ ʬʘʢʪʦʨʽʚ 

ʘʛʨʦʢʣʽʤʘʪʠʯʥʦʾ ʟʦʥʠ. ʆʜʥʠʤ ʽʟ ʧʨʦʷʚʽʚ ʨʦʩʪʫ ʽ ʨʦʟʚʠʪʢʫ ʨʦʩʣʠʥ 

ʢʦʨʽʘʥʜʨʫ ʻ ʪʨʠʚʘʣʽʩʪʴ ʤʽʞʬʘʟʥʠʭ ʪʘ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʽʚ. 

ʋ ʜʦʩʣʽʜʽ ʬʘʟʫ ʩʭʦʜʽʚ ʢʦʨʽʘʥʜʨʫ ʟʘʬʽʢʩʦʚʘʥʦ ʯʝʨʝʟ 24 ʜʥʽ ʧʽʩʣʷ 

ʩʽʚʙʠ. ʊʨʠʚʘʣʽʩʪʴ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ ʢʫʣʴʪʫʨʠ ʩʪʘʥʦʚʠʣʘ, ʫ 

ʩʝʨʝʜʥʴʦʤʫ ʧʦ ʜʦʩʣʽʜʫ, 105 ʜʥʽʚ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʤʽʞʬʘʟʥʦʛʦ ʧʝʨʽʦʜʫ 

ʩʭʦʜʠ-ʩʪʝʙʣʫʚʘʥʥʷ 36 ʜʥʽʚ (34,3%), ʩʪʝʙʣʫʚʘʥʥʷ-ʮʚʽʪʽʥʥʷ ï 20 ʜʥʽʚ 

(19,0%), ʮʚʽʪʽʥʥ-̫ʩʪʠʛʣʽʩʪʴ ï 49 ʜʥʽʚ (46,7%). 

ʆʩʥʦʚʥʽ ʤʽʞʬʘʟʥʽ ʧʝʨʽʦʜʠ ʢʦʨʽʘʥʜʨʫ ʤʦʞʥʘ ʨʦʟʜʽʣʠʪʠ ʥʘ 

ʦʢʨʝʤʽ ʩʢʣʘʜʦʚʽ. ʄʽʞʬʘʟʥʠʡ ʧʝʨʽʦʜ ʩʭʦʜʠ-ʩʪʝʙʣʫʚʘʥʥʷ ʧʦʜʽʣʷʻʪʴʩʷ ʥʘ 

ʧʝʨʽʦʜʠ ʩʭʦʜʠ-ʨʦʟʝʪʢʘ ʣʠʩʪʷ ʪʘ ʨʦʟʝʪʢʘ ʣʠʩʪʷ-ʩʪʝʙʣʫʚʘʥʥʷ, ʪʨʠʚʘʣʽʩʪʴ 

ʷʢʠʭ ʩʪʘʥʦʚʠʪʴ 21 ʪʘ 15 ʜʥʽʚ, ʧʠʪʦʤʘ ʚʘʛʘ ʚ ʩʪʨʫʢʪʫʨʽ ʚʝʛʝʪʘʮʽʡʥʦʛʦ 

ʧʝʨʽʦʜʫ ï 20,0 ʪʘ 14,3%, ʚʽʜʧʦʚʽʜʥʦ. ʄʽʞʬʘʟʥʠʡ ʧʝʨʽʦʜ ʮʚʽʪʽʥʥʷ-

ʩʪʠʛʣʽʩʪʴ ʚʢʣʶʯʘʻ ʧʝʨʽʦʜ ʮʚʽʪʽʥʥʷ-ʧʣʦʜʦʫʪʚʦʨʝʥʥʷ ʪʨʠʚʘʣʽʩʪʶ  

16 ʜʥʽʚ, ʘʙʦ 15,2% ʚ ʩʪʨʫʢʪʫʨʽ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ, ʪʘ 

ʧʣʦʜʦʫʪʚʦʨʝʥʥʷ-ʩʪʠʛʣʽʩʪʴ ï 33 ʜʥʽ, ʘʙʦ 31,5%, ʚʽʜʧʦʚʽʜʥʦ (ʨʠʩ. 1). 
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ʈʠʩ. 1 - ʉʪʨʫʢʪʫʨʘ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ ʢʦʨʽʘʥʜʨʫ ʚ ʜʦʩʣʽʜʽ 

 

ɼʽʘʧʘʟʦʥ ʚʘʨʽʶʚʘʥʥʷ ʪʨʠʚʘʣʦʩʪʽ ʤʽʞʬʘʟʥʦʛʦ ʧʝʨʽʦʜʫ ʩʭʦʜʠ-

ʩʪʝʙʣʫʚʘʥʥʷ ʧʽʜ ʚʧʣʠʚʦʤ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʬʘʢʪʦʨʽʚ ʩʪʘʥʦʚʠʚ 34-37 ʜʥʽʚ, 

ʩʪʝʙʣʫʚʘʥʥʷ-ʮʚʽʪʽʥʥʷ ï 19-20 ʜʥʽʚ, ʮʚʽʪʽʥʥ-̫ʩʪʠʛʣʽʩʪʴ ï 49-50 ʜʥʽʚ. 

ɼʦʚʞʠʥʘ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ ʢʦʨʽʘʥʜʨʫ ʟʤʽʥʶʚʘʣʘʩʴ ʫ ʨʦʟʨʽʟʽ 

ʚʘʨʽʘʥʪʽʚ ʜʦʩʣʽʜʫ ʚ ʤʝʞʘʭ ʚʽʜ 102 ʜʦ 107 ʜʥʽʚ. ɼʘʥʠʡ ʧʦʢʘʟʥʠʢ ʚ 

ʩʫʤʘʨʥʦʤʫ ʚʠʨʘʟʽ ʚʽʜʦʙʨʘʞʘʚ ʦʩʥʦʚʥʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʚʧʣʠʚʫ 

ʝʣʝʤʝʥʪʽʚ ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʱʫʚʘʥʥʷ, ʱʦ ʚʠʚʯʘʣʠʩʴ, ʥʘ ʪʨʠʚʘʣʽʩʪʴ 

ʦʢʨʝʤʠʭ ʤʽʞʬʘʟʥʠʭ ʧʝʨʽʦʜʽʚ ʢʫʣʴʪʫʨʠ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʩʚʽʜʯʘʪʴ ʧʨʦ ʩʦʨʪʦʚʽ ʦʩʦʙʣʠʚʦʩʪʽ ʪʘ 

ʨʽʟʥʠʡ ʩʪʫʧʽʥʴ ʚʧʣʠʚʫ ʰʠʨʠʥʠ ʤʽʞʨʷʜʜʷ ʥʘ ʪʨʠʚʘʣʽʩʪʴ ʚʝʛʝʪʘʮʽʡʥʦʛʦ 

ʧʝʨʽʦʜʫ ʛʝʦʛʨʘʬʽʯʥʦ ʚʽʜʜʘʣʝʥʠʭ ʟʘ ʧʦʭʦʜʞʝʥʥʷʤ ʩʦʨʪʽʚ ʢʦʨʽʘʥʜʨʫ.  

ɼʦʚʞʠʥʘ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ ʩʦʨʪʫ ʢʦʨʽʘʥʜʨʫ ʆʢʩʘʥʽʪ 

ʟʤʽʥʶʚʘʣʘʩʴ ʟʘʣʝʞʥʦ ʚʽʜ ʩʧʦʩʦʙʫ ʩʽʚʙʠ ʚ ʜʽʘʧʘʟʦʥʽ ʚʽʜ 102 ʜʦ 105 ʜʥʽʚ, 

ʩʦʨʪʫ ʂʘʨʽʙʝ ï ʚʽʜ 103 ʜʦ 107 ʜʥʽʚ. ʇʨʠ ʚʠʨʦʱʫʚʘʥʥʽ ʩʦʨʪʫ ʂʘʨʽʙʝ 

ʟʚʠʯʘʡʥʠʤ ʨʷʜʦʚʠʤ ʩʧʦʩʦʙʦʤ ʜʘʥʠʡ ʧʦʢʘʟʥʠʢ ʟʙʽʣʴʰʠʚʩʷ ʧʦʨʽʚʥʷʥʦ ʽʟ 

ʩʦʨʪʦʤ ʆʢʩʘʥʽʪ ʥʘ 1 ʜʝʥʴ, ʧʨʠ ʨʦʟʰʠʨʝʥʥʽ ʤʽʞʨʷʜʜʷ ʜʦ 30 ʪʘ 45 ʩʤ ʽ 

ʟʘʛʫʱʝʥʥʽ ʨʦʩʣʠʥ ʫ ʨʷʜʢʫ ï ʥʘ 2 ʜʥʽ. 
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ʊʨʠʚʘʣʽʩʪʴ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ ʢʦʨʽʘʥʜʨʫ ʙʫʣʘ ʤʽʥʽʤʘʣʴʥʦʶ 

ʥʘ ʜʽʣʷʥʢʘʭ ʟʚʠʯʘʡʥʦʛʦ ʨʷʜʦʚʦʛʦ ʩʧʦʩʦʙʫ ʩʽʚʙʠ ʽ ʩʪʘʥʦʚʠʣʘ ʜʣʷ ʩʦʨʪʫ 

ʆʢʩʘʥʽʪ 102 ʜʥʽ, ʂʘʨʽʙʝ ï 103 ʜʥʽ. ɿʤʽʥʘ ʰʠʨʠʥʠ ʤʽʞʨʷʜʜʷ ʟ 15 ʜʦ  

30 ʩʤ ʩʧʨʠʯʠʥʠʣʘ ʧʦʜʦʚʞʝʥʥʷ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ ʩʦʨʪʫ ʆʢʩʘʥʽʪ ʥʘ 

2 ʜʥʽ, ʂʘʨʽʙʝ ï ʥʘ 3 ʜʥʽ, ʜʦ 45 ʩʤ ï ʥʘ 3 ʪʘ 4 ʜʥʽ, ʚʽʜʧʦʚʽʜʥʦ. 

ʆʪʞʝ, ʪʨʠʚʘʣʽʩʪʴ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ ʩʦʨʪʫ ʂʘʨʽʙʝ 

ʧʝʨʝʚʠʱʠʣʘ ʧʦʢʘʟʥʠʢ ʩʦʨʪʫ ʆʢʩʘʥʽʪ ʥʘ 1-2 ʜʥʽ, ʟʤʽʥʘ ʰʠʨʠʥʠ 

ʤʽʞʨʷʜʜʷ ʟ 15 ʜʦ 30 ʪʘ 45 ʩʤ ʩʧʨʠʯʠʥʠʣʘ ʟʘʪʷʛʫʚʘʥʥʷ ʚʝʛʝʪʘʮʽʡʥʦʛʦ 

ʧʝʨʽʦʜʫ ʢʫʣʴʪʫʨʠ ʥʘ 2-3 ʪʘ 3-4 ʜʥʽ, ʚʽʜʧʦʚʽʜʥʦ. 
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ʀʟʚʝʩʪʥʦ, ʯʪʦ ʨʘʩʪʝʥʠʝ ʚʩʝ ʚʨʝʤʷ ʥʘʭʦʜʠʪʩʷ ʧʦʜ ʚʣʠʷʥʠʝʤ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʬʘʢʪʦʨʦʚ ʩʨʝʜʳ. ʆʜʥʠʤ ʠʟ ʩʘʤʳʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʬʘʢʪʦʨʦʚ ʩʨʝʜʳ ʷʚʣʷʝʪʩʷ ʟʘʩʦʣʝʥʠʝ. ɺʦʟʜʝʡʩʪʚʠʝ 

ʭʣʦʨʠʜʥʦʛʦ ʟʘʩʦʣʝʥʠʷ ʟʥʘʯʠʪʝʣʴʥʦ ʥʘʨʫʰʘʝʪ ʢʦʨʥʝʚʦʝ ʧʠʪʘʥʠʝ ʠ 

ʚʦʜʥʳʡ ʨʝʞʠʤ ʛʣʠʢʦʬʠʪʦʚ, ʠʥʛʠʙʠʨʫʝʪ ʧʨʦʮʝʩʩ ʬʦʪʦʩʠʥʪʝʟʘ, ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʧʦʜʘʚʣʷʝʪʩʷ ʨʦʩʪ ʨʘʩʪʝʥʠʡ ʠ ʠʭ ʫʨʦʞʘʡʥʦʩʪʴ. ʇʦʜ 

ʚʣʠʷʥʠʝʤ ʩʦʣʝʡ ʧʨʦʠʩʭʦʜʠʪ ʥʘʨʫʰʝʥʠʝ ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʳ ʢʣʝʪʦʢ, 

ʠʟʤʝʥʷʝʪʩʷ ʩʪʨʫʢʪʫʨʘ ʭʣʦʨʦʧʣʘʩʪʦʚ, ʧʦʜʘʚʣʷʝʪʩʷ ʦʙʨʘʟʦʚʘʥʠʝ ʙʝʣʢʦʚ 

ʠ ʫʩʠʣʠʚʘʝʪʩʷ ʨʘʩʧʘʜ ʫʞʝ ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʙʝʣʢʦʚʳʭ ʢʦʤʧʣʝʢʩʦʚ [1]. 

ɸʜʘʧʪʘʮʠʷ ʨʘʩʪʝʥʠʡ ʢ ʟʘʩʦʣʝʥʠʶ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ 

ʘʢʢʫʤʫʣʷʮʠʝʡʚ ʥʠʭ ʥʝʢʦʪʦʨʳʭ ʘʤʠʥʦʢʠʩʣʦʪ. ʆʜʥʦʡ ʠʟ ʪʘʢʠʭ 

ʘʤʠʥʦʢʠʩʣʦʪ ʷʚʣʷʝʪʩʷ ʧʨʦʣʠʥ. ɼʘʥʥʘʷ ʘʤʠʥʦʢʠʩʣʦʪʘ ʥʝʦʙʭʦʜʠʤʘ ʜʣʷ 

ʥʦʨʤʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʨʘʟʚʠʪʠʷʧʳʣʴʮʳ ʠ ʩʝʤʷʥ. 

ʎʝʣʴ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʎʝʣʴ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʩʨʘʚʥʠʪʝʣʴʥʦʡ 

ʦʮʝʥʢʝ ʪʨʝʭ ʩʦʨʪʦʚ ʷʯʤʝʥʷ ʥʝʢʦʪʦʨʳʤʠ ʬʠʟʠʦʣʦʛʦ-ʙʠʦʭʠʤʠʯʝʩʢʠʤʠ 

ʤʝʪʦʜʘʤʠ.  

ʆʙʲʝʢʪʦʤ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʣʠʩʴ: ʤʝʩʪʥʳʡ ʩʦʨʪ 

Pallidum 596, ʩʦʨʪʘ ʟʘʨʫʙʝʞʥʦʡ ʩʝʣʝʢʮʠʠ ï Polongi ʠ Flor235. 

ʅʘ ʜʝʚʷʪʠʜʥʝʚʥʳʝʧʨʦʨʦʩʪʢʠ ʷʯʤʝʥʷ, ʚʳʨʘʱʝʥʥʳʝ ʚ 

ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ, ʚʦʟʜʝʡʩʪʚʦʚʘʣʠ ʨʘʩʪʚʦʨʦʤ NaCl ʨʘʟʥʦʡ 

ʢʦʥʮʝʥʪʨʘʮʠʠ (7 ʠ 14 ʘʪʤ.) ʚ ʪʝʯʝʥʠʝ 48-ʤʠ ʯʘʩʦʚ. ʇʦʩʣʝ 42-ʭ ʯʘʩʦʚʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ ʩʦʣʝʚʦʛʦ ʩʪʨʝʩʩʘ:ʙʳʣʘ ʠʟʤʝʨʝʥʘ ʚʳʩʦʪʘ ʨʘʩʪʝʥʠʡ; 

ʦʧʨʝʜʝʣʝʥʦ ʩʦʜʝʨʞʘʥʠʝ ʭʣʦʨʦʬʠʣʣʘ (ʘ+b) ʠ ʩʚʦʙʦʜʥʦʛʦ ʧʨʦʣʠʥʘ ʚ 

ʤʦʣʦʜʳʭ ʣʠʩʪʴʷʭ ʨʘʩʪʝʥʠʡ. ʆʧʨʝʜʝʣʷʣʠ ʩʦʜʝʨʞʘʥʠʝ ʭʣʦʨʦʬʠʣʣʘ (ʘ+b) 

ʠ ʫʨʦʚʝʥʴ ʧʨʦʣʠʥʘ ʢʘʢ ʚ ʢʦʥʪʨʦʣʴʥʦʤ, ʪʘʢ ʠ ʚ ʦʧʳʪʥʳʭ ʚʘʨʠʘʥʪʘʭ.  

ʆʧʨʝʜʝʣʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʭʣʦʨʦʬʠʣʣʘ ʧʨʦʚʦʜʠʣʠ ʥʘ ʦʩʥʦʚʝ ʤʝʪʦʜʠʢʠ 

ɻ.ɺ. ʋʜʦʚʝʥʢʦ ʠ ʜʨ. [3]. 

ʆʮʝʥʢʘ ʫʩʪʦʡʯʠʚʦʩʪʠ ʨʘʩʪʝʥʠʡ ʢ ʟʘʩʦʣʝʥʠʶ ʧʨʦʚʦʜʠʣʘʩʴ ʧʦ 

ʚʝʣʠʯʠʥʝ ʩʥʠʞʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʭʣʦʨʦʬʠʣʣʘ ʚ ʚʳʩʝʯʢʘʭ ʣʠʩʪʴʝʚ, 

ʧʦʤʝʰʝʥʥʳʭ ʚ ʧʨʦʙʠʨʢʝ ʩ ʨʘʩʪʚʦʨʘʤʠ ʦʩʤʦʪʠʢʘ ʠ ʚʦʜʳ. ʇʦʩʣʝ 24-ʭ 

ʯʘʩʦʚ, ʜʣʷ ʵʢʩʪʨʘʢʮʠʠ ʧʠʛʤʝʥʪʦʚ, ʤʘʪʝʨʠʘʣ ʧʦʤʝʱʘʣʠ ʚ 10 ʤʣ 

ʧʨʦʙʠʨʢʠ ʩ 96% ʵʪʘʣʦʥʘ ʩʧʠʨʪʘ. 

ʉ ʧʦʤʦʱʠ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʘ ʫʩʪʘʥʘʚʣʠʚʘʣʘʩʴ ʚʝʣʠʯʠʥʘ 

ʦʧʪʠʯʝʩʢʦʡ ʧʣʦʪʥʦʩʪʠ ʭʣʦʨʦʬʠʣʣʘ ñaò ʠ ñbò ʚ ʦʙʱʝʡ ʩʤʝʩʠ ʧʠʛʤʝʥʪʦʚ 

ʧʨʠ ʜʚʫʭ ʜʣʠʥʘʭ ʚʦʣʥ (× 665 -649 nÕ), ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʤʘʢʩʠʤʫʤʫ 

ʧʦʛʣʦʱʝʥʠʷ ʧʠʛʤʝʥʪʦʚ ʚ ʜʘʥʥʦʤ ʨʘʩʪʚʦʨʝ. 
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ɹʳʣʦ ʨʘʩʩʯʠʪʘʥʦ ʦʪʥʦʰʝʥʠʝ (ʚ ʧʨʦʮʝʥʪʘʭ) ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʧʠʛʤʝʥʪʦʚ ʚ ʚʳʩʝʯʢʘʭ ʣʠʩʪʴʝʚ ʚ ʨʘʩʪʚʦʨʝ ʦʩʤʦʪʠʢʘ (ʦʧʳʪ) ʢ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʠʭ ʚ ʚʦʜʝ (ʢʦʥʪʨʦʣʴ), ʵʪʦ ʦʪʥʦʰʝʥʠʝ ʠ ʷʚʠʣʦʩʴ ʤʝʨʦʡ 

ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʨʘʩʪʝʥʠʡ - ʦʥʦ ʪʝʤ 

ʚʳʰʝ, ʯʝʤ ʙʦʣʴʰʝ ʫʩʪʦʡʯʠʚʦʩʪʴ [3]. 

ʉʦʜʝʨʞʘʥʠʝ ʧʨʦʣʠʥʘ ʦʧʨʝʜʝʣʷʣʠ ʩ ʧʦʤʦʱʴʶ ʥʠʥʛʠʜʨʠʥʦʚʦʛʦ 

ʨʘʩʪʚʦʨʘ, ʚ ʢʘʯʝʩʪʚʝ ʨʝʘʢʪʠʚʘ, ʧʦ ʤʝʪʦʜʫ Bates et al. [5]. 

ʉ ʧʦʤʦʱʠ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʘ ʥʘ ʚʦʣʥʝ 520nÕ ʫʩʪʘʥʘʚʣʠʚʘʣʘʩʴ 

ʚʝʣʠʯʠʥʘ ʦʧʪʠʯʝʩʢʦʡ ʧʣʦʪʥʦʩʪʠ ʧʨʦʣʠʥʘ. ʈʘʩʯʝʪ ʩʦʜʝʨʞʘʥʠʷ ʧʨʦʣʠʥʘ 

ʧʨʦʚʦʜʠʣʠ ʧʦ ʬʦʨʤʫʣʝ: 

C=Ek Ā v/m 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ɸʜʘʧʪʘʮʠʷ ʢ ʜʝʡʩʪʚʠʶ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʬʘʢʪʦʨʦʚ, ʧʦʠʩʢ ʠ 

ʨʘʟʨʘʙʦʪʢʘ ʵʬʬʝʢʪʠʚʥʳʭ ʧʫʪʝʡ ʧʦʚʳʰʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʨʘʩʪʝʥʠʡ ʢ 

ʨʘʟʣʠʯʥʳʤ ʩʪʨʝʩʩʘʤ ʧʨʝʜʩʪʘʚʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʳʡ ʠʥʪʝʨʝʩ. ʆʜʥʠʤ ʠʟ 

ʪʘʢʠʭ ʩʪʨʝʩʩʦʚ ʷʚʣʷʝʪʩʷ ʟʘʩʦʣʝʥʠʝ. ɺ ʥʘʰʠʭ ʦʧʳʪʘʭ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʢʦʥʮʝʥʪʨʘʮʠʠʩʦʣʝʚʦʛʦʩʪʨʝʩʩʘ, ʧʦʩʣʝ 42-ʭ ʯʘʩʦʚʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ, 

ʥʘʙʣʶʜʘʶʪʩʷ ʠʟʤʝʥʝʥʠʷ ʧʦ ʚʳʩʦʪʝ ʨʘʩʪʝʥʠʡ, ʩʦʜʝʨʞʘʥʠʶ ʭʣʦʨʦʬʠʣʣʘ 

ʠ ʧʨʦʣʠʥʘʚ ʣʠʩʪʴʷʭʨʦʩʪʢʦʚ ʷʯʤʝʥʷ.  

ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʨʦʩʪ ʫ ʦʧʳʪʥʳʭ ʨʘʩʪʝʥʠʡ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʳʤ ʚʘʨʠʘʥʪʦʤ ʧʦʜʘʚʣʷʣʩʷ ʦʪ 40 ʜʦ 43 

ʧʨʦʮʝʥʪʦʚ (ʨʠʩ.). 

   ʂʘʢ ʫʞʝ ʦʪʤʝʯʘʣʦʩʴ, ʧʦʜ ʚʣʠʷʥʠʝʤ ʩʦʣʝʡ, ʧʨʦʠʩʭʦʜʠʪ ʨʘʩʧʘʜ 

ʭʣʦʨʦʧʣʘʩʪʦʚ, ʪʝʤ ʩʘʤʳʤ ʨʘʩʪʝʥʠʡ ʩʯʠʪʘʶʪʩʷ ʥʝʫʩʪʦʡʯʠʚʳʤ. ʀ 

ʥʘʦʙʦʨʦʪ, ʧʨʠ ʤʝʥʴʰʝʤ ʨʘʩʧʘʜʝ ʭʣʦʨʦʧʣʘʩʪʦʚ, ʩʦʨʪ ʤʦʞʥʦ ʩʯʠʪʘʪʴ 

ʫʩʪʦʡʯʠʚʳʤ. ʊʘʢʦʝ ʷʚʣʝʥʠʝ ʤʳ ʦʙʥʘʨʫʞʠʣʠ ʫ ʩʦʨʪʦʚ, ʠʟʫʯʝʥʥʳʭ 

ʥʘʤʠ. ɼʝʡʩʪʚʠʝ ʩʦʣʝʚʦʛʦ ʨʘʩʪʚʦʨʘ, ʨʘʟʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʝ ʧʨʠʚʝʣʦ ʢ 

ʨʘʩʧʘʜʫ ʭʣʦʨʦʬʠʣʣʘ ʚ ʣʠʩʪʴʷʭ ʩʦʨʪʦʚ ʷʯʤʝʥʷ Pallidum 596, Polongi ʠ 

Flor235. ʇʦ ʵʪʦʤʫ ʧʨʠʟʥʘʢʫ ʤʦʞʥʦ ʩʯʠʪʘʪʴ, ʯʪʦʚʩʝ ʪʨʠ ʩʦʨʪʘ ʷʯʤʝʥʷ, 

ʠʟʫʯʝʥʥʳʝ ʚʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ, ʧʦʢʘʟʘʣʠ ʩʝʙʷ ʩʦʣʝʫʩʪʦʡʯʠʚʳʤʠ. 
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ʈʠʩ.  - ʀʟʤʝʥʝʥʠʝ ʨʦʩʪʘ ʨʘʩʪʝʥʠʡ ʧʦʩʣʝ ʩʦʣʝʚʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ 

 

ʆʩʦʙʦʝ ʠʟʤʝʥʝʥʠʝ ʥʘʙʣʶʜʘʣʦʩʴ ʚ ʩʦʜʝʨʞʘʥʠʠ ʧʨʦʣʠʥʘ ʚ 

ʤʦʣʦʜʳʭ ʣʠʩʪʴʷʭ, ʚ ʢʦʪʦʨʳʭ ʩʦʜʝʨʞʘʥʠʝ ʧʨʦʣʠʥʘ ʤʝʥʷʣʦʩʴ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʥʮʝʥʪʨʘʮʠʠʩʦʣʝʚʦʛʦ ʨʘʩʪʚʦʨʘ, ʘ ʚʳʨʘʙʦʪʘʥʥʳʡ 

ʧʨʦʣʠʥ ʠʥʜʫʮʠʨʦʚʘʣ ʚʳʨʘʙʦʪʢʫ ʚʝʱʝʩʪʚ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʟʘʱʠʪʥʳʭ 

ʤʝʭʘʥʠʟʤʘʭ ʨʘʩʪʝʥʠʡ. 

ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩ ʧʦʚʳʰʝʥʠʝʤ ʢʦʥʮʝʥʪʨʘʮʠʠ ʩʦʣʠ, 

ʧʦʚʳʰʘʣʦʩʴ ʠ ʩʦʜʝʨʞʘʥʠʷ ʧʨʦʣʠʥʘ ʚ ʣʠʩʪʴʷʭ ʨʘʩʪʝʥʠʡ. 

ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʩʦʜʝʨʞʘʥʠʝ ʧʨʦʣʠʥʘ 

ʩʦʩʪʘʚʠʣʦ 0,096 ʤʢʤʦʣʴ/ʤʛ ʚ ʣʠʩʪʴʷʭ ʢʦʥʪʨʦʣʴʥʦʛʦ ʚʘʨʠʘʥʪʘ ʫ ʩʦʨʪʘ 

Pallidum 596. ʇʨʠ ʜʝʡʩʪʚʠʠ 7 ʘʪʤ.NaCl, ʩʦʜʝʨʞʘʥʠʝ ʧʨʦʣʠʥʘ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʥʘ 2,6% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʳʤ ʚʘʨʠʘʥʪʦʤ, ʘ ʧʨʠ 

ʦʙʨʘʙʦʪʢʝ ʨʘʩʪʝʥʠʡ 14 ʘʪʤ. ʩʦʣʝʚʳʤ ʨʘʩʪʚʦʨʦʤ, ʩʦʜʝʨʞʘʥʠʝ ʧʨʦʣʠʥʘ 

ʫʚʝʣʠʯʠʣʦʩʴ ʥʘ 4,7% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ. ʉʘʤʦʝ ʚʳʩʦʢʦʝ 

ʫʚʝʣʠʯʝʥʠʝ ʧʨʦʣʠʥʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʩʦʨʪʘʤʠ ʥʘʙʣʶʜʘʣʦʩʴ ʫ 

ʩʦʨʪʘ Polongi. ʊʘʢ ʧʨʠ ʜʝʡʩʪʚʠʝ ʚ 14 ʘʪʤ. ʩʦʣʝʚʦʛʦ ʨʘʩʪʚʦʨʘ, 

ʫʚʝʣʠʯʠʚʘʣʦʩʴ ʩʦʜʝʨʞʘʥʠʝ ʠ ʧʨʦʣʠʥʘ ʥʘ 5,37% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʢʦʥʪʨʦʣʴʥʳʤ ʚʘʨʠʘʥʪʦʤ. 
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ʊʘʙʣʠʮʘ 

ʀʟʤʝʥʝʥʠʝ ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʣʠʥʘ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʩʦʣʝʚʦʛʦ 

ʩʪʨʝʩʩʘ ʚ ʧʨʦʨʦʩʪʢʘʭ ʩʦʨʪʦʚ ʷʯʤʝʥʷ 

 

ʉʦʨʪ,                                   

ʢʦʥʪʨʦʣʴ,                     

ʢʦʥʮʝʥʪʨʘʮʠʷ NaCl 

 

ʂʦʣʠʯʝʩʪʚʦ 

ʧʨʦʣʠʥʘʤʢʤʦʣ/ʤʛ 

 

ʀʟʤʝʥʝʥʠʝ 

ʩʦʜʝʨʞʘʥʠʷ 

ʧʨʦʣʠʥʘ ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʢ 

ʢʦʥʪʨʦʣʶ, % 

Pallidum596 

ʢʦʥʪʨʦʣʴ 

7 ʘʪʤ.NaCl 

14 ʘʪʤ.NaCl 

 

0,096 

0,127 

0,227 

 

- 

+ 2,3 

+4,7 

Polongi 

ʢʦʥʪʨʦʣʴ 

7 ʘʪʤ.NaCl 

14 ʘʪʤ.NaCl 

 

0,16 

0,52 

0,86 

 

- 

+3,35 

+5,47 

Flor 235 

ʢʦʥʪʨʦʣʴ 

7 ʘʪʤ.NaCl 

14 ʘʪʤ.NaCl 

 

0,10 

0,32 

0,48 

 

- 

+3,2 

+4,8 

 

ɼʘʥʥʳʤʠ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʠʤʝʶʪʩʷ 

ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʩʚʷʟʠ ʤʝʞʜʫ ʩʦʣʝʫʩʪʦʡʯʠʚʦʩʪʴʶ ʨʘʩʪʝʥʠʡ ʠ 

ʩʦʜʝʨʞʘʥʠʝʤ ʩʚʦʙʦʜʥʦʛʦ ʧʨʦʣʠʥʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʚʦʙʦʜʥʳʡ ʧʨʦʣʠʥ 

ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʘʢ ʙʠʦʭʠʤʠʯʝʩʢʦʡ ʤʘʨʢʝʨʩʦʣʝʫʩʪʦʡʯʠʚʦʩʪʠ. 

ʉ ʵʪʦʡ ʪʦʯʢʦʡ ʟʨʝʥʠʷ, ʩʦʨʪ Polongi ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʙʦʣʝʝ 

ʩʦʣʝʫʩʪʦʡʯʠʚʳʤ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩʦʨʪʘʤʠ Pallidum596 ʠ Flor 235.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʧʨʦʣʠʥʘ ʚ ʤʦʣʦʜʳʭ ʣʠʩʪʴʷʭ 

ʷʯʤʝʥʷ ʤʦʞʥʦ ʛʦʚʦʨʠʪʴ ʦʙ ʫʨʦʚʥʝ ʫʩʪʦʡʯʠʚʦʩʪʠ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʩʦʨʪʘ 

ʢ ʩʦʣʝʚʦʤʫ ʩʪʨʝʩʩʫ. 

ʇʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʦʧʨʝʜʝʣʝʥʠʝ ʩʦʜʝʨʞʘʥʠʝ ʧʨʦʣʠʥʘ ʤʦʞʝʪ 

ʩʣʫʞʠʪʴ ʵʢʩʧʨʝʩʩ-ʤʝʪʦʜʦʤ ʧʦ ʫʩʪʘʥʦʚʣʝʥʠʶ ʫʩʪʦʡʯʠʚʦʩʪʠ ʨʘʩʪʝʥʠʡ ʢ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʬʘʢʪʦʨʘʤ ʥʘ ʨʘʥʥʠʭ ʵʪʘʧʘʭ ʩʝʣʝʢʮʠʦʥʥʦʛʦ 

ʧʨʦʮʝʩʩʘ.  
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ʧʨʠʟʥʘʢʠ ʝʱʝ ʥʘ ʥʘʯʘʣʥɹʦʤ ʵʪʘʧʝ ʩʝʣʝʢʮʠʠ ʥʘ ʫʨʦʚʥʝ ɼʅʂ. ʕʪʠ ʞʝ 

ʤʝʪʦʜʳ ʤʦʛʫʪ ʩʪʘʪʴ ʦʩʥʦʚʦʡ ʜʣʷ ʛʝʥʝʪʠʯʝʩʢʦʡ ʧʘʩʧʦʨʪʠʟʘʮʠʠ ʩʦʨʪʦʚ, 

ʣʠʥʠʡ ʠ ʛʠʙʨʠʜʦʚ ʨʘʟʣʠʯʥʳʭ ʢʫʣʴʪʫʨʥʳʭ ʨʘʩʪʝʥʠʡ [1]. ɺʳʚʝʜʝʥʠʝ 

ʥʦʚʳʭ ʩʦʨʪʦʚ ʠ ʛʠʙʨʠʜʦʚ ʨʘʩʪʝʥʠʡ ʟʘʥʠʤʘʝʪ ʚ ʩʨʝʜʥʝʤ ʦʪ 7 ʜʦ 12 ʣʝʪ. 

ʇʦʵʪʦʤʫ, ʩʝʡʯʘʩ ʜʣʷ ʫʩʢʦʨʝʥʠʷ ʩʝʣʝʢʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʫ ʨʘʩʪʝʥʠʡ, 

ʦʜʥʠʤ ʠʟ ʚʘʞʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʷʚʣʷʝʪʩʷ ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ ʤʘʨʢʝʨ-

ʦʧʦʩʨʝʜʦʚʘʥʥʘʷ ʩʝʣʝʢʮʠʷ (Marker-Assisted Selection, MAS) [2] ʠ 

ʛʝʥʦʤʥʘʷ ʩʝʣʝʢʮʠʷ GS (Genomic Selection) [3], ʚ ʦʩʥʦʚʝ ʢʦʪʦʨʳʭ ʪʘʢʞʝ 

ʣʝʞʠʪ ʠʩʩʣʝʜʦʚʘʥʠʝ ɼʅʂ-ʤʘʨʢʝʨʦʚ.  

ɺ ʈʦʩʩʠʠ, ʢʘʢ ʠ ʚʦ ʚʩʝʤ ʤʠʨʝ, ʩʦʚʨʝʤʝʥʥʳʝ ʩʪʘʥʜʘʨʪʳ 

ʩʝʣʝʢʮʠʠ ʠ ʩʝʤʝʥʦʚʦʜʩʪʚʘ ʪʘʢʞʝ ʧʨʝʜʧʦʣʘʛʘʶʪ ʛʝʥʝʪʠʯʝʩʢʫʶ 

ʧʘʩʧʦʨʪʠʟʘʮʠʶ ʥʦʚʳʭ ʩʦʨʪʦʚ ʢʫʣʴʪʫʨʥʳʭ ʨʘʩʪʝʥʠʡ. ʇʘʩʧʦʨʪʠʟʘʮʠʷ 

ʩʦʨʪʦʚ ʠ ʛʠʙʨʠʜʦʚ ʥʫʞʥʘ, ʧʨʠ ʩʝʨʪʠʬʠʢʘʮʠʠ ʠ ʢʦʤʤʝʨʯʝʩʢʦʤ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʩʝʤʷʥ. ʆʜʥʘʢʦ ʤʝʪʦʜʳ, ʣʝʞʘʱʠʝ ʚ ʦʩʥʦʚʝ 

ʛʝʥʝʪʠʯʝʩʢʦʡ ʧʘʩʧʦʨʪʠʟʘʮʠʠ, ʤʦʛʫʪ ʙʳʪʴ ʫʩʧʝʰʥʦ ʧʨʠʤʝʥʝʥʳ 

ʩʝʣʝʢʮʠʦʥʝʨʘʤʠ ʠ ʧʨʠ ʩʝʣʝʢʮʠʦʥʥʦʡ ʨʘʙʦʪʝ, ʥʘʧʨʠʤʝʨ, ʜʣʷ ʨʘʥʥʝʛʦ 

ʚʳʷʚʣʝʥʠʷ ʛʝʥʝʪʠʯʝʩʢʠʭ ʤʘʨʢʝʨʦʚ ʮʝʥʥʳʭ ʬʝʥʦʪʠʧʠʯʝʩʢʠʭ 

ʧʨʠʟʥʘʢʦʚ, ʘ ʪʘʢʞʝ ʜʣʷ ʟʘʢʨʝʧʣʝʥʠʷ ʠ ʩʦʭʨʘʥʝʥʠʷ ʩʝʣʝʢʮʠʦʥʥʳʭ 

ʜʦʩʪʠʞʝʥʠʡ. ʄʝʪʦʜʳ ʛʝʥʝʪʠʯʝʩʢʦʡ ʧʘʩʧʦʨʪʠʟʘʮʠʠ ʪʘʢʞʝ 

ʧʨʠʤʝʥʷʶʪʩʷ ʧʦ ʚʩʝʤʫ ʤʠʨʫ ʚ ʩʝʤʝʥʦʚʦʜʩʪʚʝ ʠ ʧʨʠ ʧʨʦʚʝʨʢʝ 

ʟʘʢʫʧʘʝʤʳʭ ʧʘʨʪʠʡ ʩʝʤʷʥ ʥʘ ʩʦʦʪʚʝʪʩʪʚʠʝ ʟʘʷʚʣʝʥʥʦʤʫ ʩʦʨʪʫ, ʪʘʢ ʢʘʢ 

ʩʣʫʯʘʠ ʤʦʰʝʥʥʠʯʝʩʪʚʘ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ʚʩʪʨʝʯʘʶʪʩʷ ʥʝʨʝʜʢʦ. ɺ ʈʦʩʩʠʠ, 

ʜʣʷ ʧʘʩʧʦʨʪʠʟʘʮʠʠ ʛʠʙʨʠʜʦʚ ʩʘʭʘʨʥʦʡ ʩʚʸʢʣʳ ʧʨʦʜʦʣʞʘʶʪ ʧʨʠʤʝʥʷʪʴ 

ʤʝʪʦʜʳ ʙʠʦʤʦʨʬʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ. ɹʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʤʠ 

ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʤʝʪʦʜʳ ʛʝʥʝʪʠʯʝʩʢʦʡ ʧʘʩʧʦʨʪʠʟʘʮʠʠ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ 

ɼʅʂ-ʤʘʨʢʝʨʘʭ. ʂ ʩʦʞʘʣʝʥʠʶ, ʚ ʈʦʩʩʠʠ ʩʝʣʝʢʮʠʷ ʢʫʣʪɹʫʨʥʳʭ 

ʨʘʩʪʝʥʠʡ, ʠ ʩʘʭʘʨʥʦʡ ʩʚʸʢʣʳ ʚ ʯʘʩʪʥʦʩʪʠ, ʜʦ ʩʠʭ ʧʦʨ ʯʘʱʝ ʚʩʝʛʦ ʠʜʝʪ 

ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʧʦ ʬʝʥʦʪʠʧʠʯʝʩʢʠʤ ʧʨʠʟʥʘʢʘʤ, ʠʟ-ʟʘ ʯʝʛʦ ʪʨʘʪʠʪʩʷ 

ʤʥʦʛʦ ʚʨʝʤʝʥʠ ʜʣʷ ʩʦʟʜʘʥʠʷ ʥʦʚʳʭ ʛʠʙʨʠʜʦʚ. ɼʣʷ ʧʦʚʳʰʝʥʠʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʝʣʝʢʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʠ ʫʤʝʥʴʰʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦʛʦ 

ʜʣʷ ʩʦʟʜʘʥʠʷ ʩʦʨʪʘ ʚʨʝʤʝʥʠ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʳʤ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʦʚ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ. ʇʨʠ 

ʫʤʝʣʦʤ ʩʦʯʝʪʘʥʠʠ ʬʝʥʦʪʠʧʠʯʝʩʢʠʭ ʠ ʛʝʥʦʪʠʧʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʚʨʝʤʷ, 

ʥʝʦʙʭʦʜʠʤʦʝ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʥʦʚʳʭ ʛʠʙʨʠʜʦʚ, ʤʦʞʝʪ ʙʳʪʴ ʫʤʝʥʴʰʝʥʦ 

ʚ ʨʘʟʳ. ʆʞʠʜʘʝʪʩʷ, ʯʪʦ ʚ ʩʢʦʨʦʤ ʚʨʝʤʝʥʠ ʚʩʝ ʦʩʥʦʚʥʳʝ ʩʪʘʥʜʘʨʪʳ 

ʛʝʥʝʪʠʯʝʩʢʦʡ ʧʘʩʧʦʨʪʠʟʘʮʠʠ ʩʦʨʪʦʚ ʠ ʛʠʙʨʠʜʦʚ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʪʘʢʞʝ 

ʙʫʜʫʪ ʧʝʨʝʭʦʜʠʪʴ ʥʘ ɼʅʂ-ʤʘʨʢʝʨʳ. ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʛʝʥʝʪʠʯʝʩʢʦʛʦ 

ʧʦʣʠʤʦʨʬʠʟʤʘ ʤʝʞʜʫ ʨʘʟʥʳʤʠ ʩʦʨʪʘʤʠ ʠ ʣʠʥʠʷʤʠ ʢʫʣʴʪʫʨʥʳʭ 
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ʨʘʩʪʝʥʠʡ ʧʨʠʤʝʥʷʶʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʤʝʪʦʜʦʚ. ʅʘʠʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʳʤʠ ʤʝʪʦʜʦʚ ʜʣʷ ʵʪʠʭ ʮʝʣʝʡ ʤʦʛʫʪ ʩʯʠʪʘʪʩɹʷ ISSR, SSR, 

SNP-ʘʥʘʣʠʟʳ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʧʨʠʤʝʥʝʥʠʝ ɼʅʂ-ʤʘʨʢʝʨʦʚ ʜʣʷ ʤʦʣʝʢʫʣʷʨʥʦ-

ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʪʠʧʠʨʦʚʘʥʠʷ, ʠʟʫʯʝʥʠʷ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ 

ʩʝʣʝʢʮʠʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʩʘʭʘʨʥʦʡ ʩʚʸʢʣʳ ʧʦʜʙʦʨʘ ʨʦʜʠʪʝʣʴʩʢʠʭ ʧʘʨ 

ʜʣʷ ʛʠʙʨʠʜʠʟʘʮʠʠ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʡ ï ʧʨʦʚʝʜʝʥʠʝ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʦʛʦ 

ʛʝʥʦʪʠʧʠʨʦʚʘʥʠʷ ʩʝʣʝʢʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʩʘʭʘʨʥʦʡ ʩʚʸʢʣʳ ʜʣʷ 

ʛʠʙʨʠʜʠʟʘʮʠʠ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɺ ʢʘʯʝʩʪʚʝ ʤʘʪʝʨʠʘʣʦʚ 

ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʩʘʭʘʨʥʦʡ ʩʚʸʢʣʳ ʥʘʤʠ 

ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʛʝʥʦʪʠʧʳ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʩʝʣʝʢʮʠʠ (ʧʨʦʨʦʩʪʢʠ 

ʄʉ-ʣʠʥʠʡ, ʩʨʦʩʪʥʦʧʣʦʜʥʳʭ ʦʧʳʣʠʪʝʡ, ʛʠʙʨʠʜʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʩ ʠʭ 

ʫʯʘʩʪʠʝʤ). ɺʳʜʝʣʝʥʠʝ ʩʫʤʤʘʨʥʦʡ ɼʅʂ ʠʟ ʨʘʩʪʠʪʝʣʴʥʦʡ ʪʢʘʥʠ 

ʦʩʫʝɦʩʪʚʣʷʣʠ ʧʨʠ ʧʦʤʦʱʠ 20% SDS ʠ 3,5ʄ ʘʮʝʪʘʪʘ ʘʤʤʦʥʠʷ, ʘ ʪʘʢʞʝ 

ʥʘʙʦʨʘʤʠ ʜʣʷ ʚʳʜʝʣʝʥʠʷ ɼʅʂ (ʆʆʆ çʉʠʥʪʦʣè) [4,5]. ʂʘʯʝʩʪʚʦ 

ʚʳʜʝʣʝʥʥʦʡ ɼʅʂ ʙʳʣʦ ʦʧʨʝʜʝʣʝʥʦ ʧʫʪʝʤ ʵʣʝʢʪʨʦʬʦʨʝʟʘ ʚ 1,5%-ʥʦʤ 

ʘʛʘʨʦʟʥʦʤ ʛʝʣʝ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʙʨʦʤʠʩʪʦʛʦ ʵʪʠʜʠʷ. ʇʦʣʫʯʝʥʥʘʷ ɼʅʂ 

ʨʘʩʪʚʦʨʷʣʘʩʴ ʚ 10 ʤʄ ʪʨʠʩ-ʅCl-ʙʫʬʝʨʘ, ʨʅ 8,0, ʩʦʜʝʨʞʘʱʝʤ 0,1 ʤʄ 

ʕɼʊɸ ʠ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʜʣʷ ʇʎʈ-ʘʥʘʣʠʟʘ. ʂʣʘʩʩʠʯʝʩʢʘʷ ʧʦʣʠʤʝʨʘʟʥʦ-

ʮʝʧʥʘʷ ʨʝʘʢʮʠʷ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʥʘ ʘʤʧʣʠʬʠʢʘʪʦʨʝ çGeniusè 

(ɺʝʣʠʢʦʙʨʠʪʥʘʠʷ). ʋʩʣʦʚʠʷ ʧʨʦʚʝʜʝʥʠʷ ʇʎʈ-ʨʝʘʢʮʠʠ 

ʦʧʪʠʤʠʟʠʨʦʚʘʣʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʠʩʧʦʣʴʟʫʝʤʳʭ 

ʧʨʘʡʤʝʨʦʚ. ɺ ʨʘʙʦʪʝ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʣʝʜʫʶʱʠʝ 11 ʧʨʘʡʤʝʨʦʚ ʢ 

ʤʠʢʨʦʩʘʪʝʣʣʠʪʥʳʤ ʣʦʢʫʩʘʤ ʛʝʥʦʤʘ: Unigene 26753, Unigene 24552, 

Unigene 2305, Unigene 17623, Unigene 14805, Unigene 62524, Unigene 

7492, Unigene 16898, Unigene 18963, Unigene 22373, Unigene 27833 [6]. 

ʅʫʢʣʝʦʪʠʜʥʳʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ 

ʥʘʤʠ ʤʠʢʨʦʩʘʪʝʣʣʠʪʥʳʭ ʣʦʢʫʩʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣ. 1. 
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ʊʘʙʣʠʮʘ 1 

ʅʫʢʣʝʦʪʠʜʥʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʧʨʘʡʤʝʨʦʚ ʜʣʷ SSR ï 

ʣʦʢʫʩʦʚ 

SSR-

ʣʦʢʫʩ 

ʉʠʢʚʝʥʩ T0 ʦʪʞʠʛʘ 

Unigene 

26753 

F: GAGATACAAATTCACCCATC 

R: GTAGAGGAAGTAAAAGCACCA 

540C ï 550C 

Unigene 

24552 

F: AACAACTCACTCATCCTTCTTC 

R: ATGAAAGCAAACGACTAGCAG 

540C ï 550C 

Unigene 

2305 

F: TACTTAAACCCTACGAACTCCA 

R: TACAGCTGTGATTGTCAGAAGA 

540C ï 550C 

Unigene 

17623 

F: ATTACACCTCAATCTTCCAGC 

R: AATATTGGCAATCTACCAGC 

540C ï 550C 

Unigene 

14805 

F: ACATGTCAACTCTCAACAATCC 

R: TCACTAGGAGAAACCCTTC 

540C ï 550C 

Unigene 

62524 

F: GAGAATCATTCACCTTGCAC 

R: GGGACATGCTTAGTTTTGTTAG 

540C ï 550C 

Unigene 

7492 

F: GCTTTCTTCTCATTAGGAACAC 

R: CACGTATTGTTGCCATATCTC 

540C ï 550C 

Unigene 

16898 

F: AGAACTTAGATTGTGACCTGCT 

R: GATGGGAAGAGAGAGATTAGTG 

540C ï 550C 

Unigene 

18963 

F: CACTACCCCTTGTTTATCTTCA 

R: GGAAAATCTTGCTTCATTCC 

540C ï 550C 

Unigene 

22373 

F: AAAGGAAACTACCCCTACACTT 

R: AAAGGAGAAAGAAGACGA TGAG 

540C ï 550C 

Unigene 

27833 

F: GAGTCATCAACACCAAACTACA 

R: ATTAGCCAAGAAAATCACCC 

540C ï 550C 

 

ʅʘ ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʥʳʭ ʤʦʣʝʢʫʣʷʨʥʳʭ ʜʘʥʥʳʭ ʙʳʣʘ ʨʘʩʩʯʠʪʘʥʘ 

ʤʝʨʘ, ʠʣʠ ʚʝʣʠʯʠʥʘ, ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʦʣʠʤʦʨʬʠʟʤʘ (polymorphism 

information content ï PIC), ʢʦʪʦʨʘʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʧʦʩʦʙʥʦʩʪʴʶ 

ʤʘʨʢʝʨʘ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʧʦʣʠʤʦʨʬʠʟʤ ʚ ʧʦʧʫʣʮ̫ʠʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʯʠʩʣʘ ʦʙʥʘʨʫʞʠʚʘʝʤʳʭ ʘʣʣʝʣʝʡ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠʭ ʯʘʩʪʦʪ [7, 8]. PIC 

ʚʳʷʚʣʷʝʪ ʜʠʩʢʨʠʤʠʥʘʮʠʦʥʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʤʘʨʢʝʨʘ, ʬʘʢʪʠʯʝʩʢʠ 

ʟʘʚʠʩʠʪ ʦʪ ʯʠʩʣʘ ʠʟʚʝʩʪʥʳʭ (ʫʩʪʘʥʘʚʣʠʚʘʝʤʳʭ) ʘʣʣʝʣʝʡ ʠ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠʭ ʯʘʩʪʦʪ ʠ ʪʝʤ ʩʘʤʳʤ ʵʢʚʠʚʘʣʝʥʪʥʘ ʛʝʥʥʦʤʫ 
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ʨʘʟʥʦʦʙʨʘʟʠʶ. ɺʝʣʠʯʠʥʘ PIC ʙʳʣʘ ʨʘʩʩʯʠʪʘʥʘ ʧʦ ʩʣʝʜʫʶʱʝʡ 

ʬʦʨʤʫʣʝ: 

 
i =1 

ʛʜʝ i ï i-ʡ ʘʣʣʝʣʴ j-ʛʦ ʤʘʨʢʝʨʘ, n ï ʯʠʩʣʦ ʘʣʣʝʣʝʡ j-ʛʦ ʤʘʨʢʝʨʘ, 

ʈ ï ʯʘʩʪʦʪʘ 

ʘʣʣʝʣʝʡ. ʈʘʩʯʸʪ ʛʝʥʝʪʠʯʝʩʢʠʭ ʨʘʩʩʪʦʷʥʠʡ ʤʝʞʜʫ ʛʝʥʦʪʠʧʘʤʠ 

ʩʘʭʘʨʥʦʡ ʩʚʸʢʣʳ ʠ ʧʨʦʚʝʜʝʥʠʝ ʢʣʘʩʪʝʨʥʦʛʦ ʘʥʘʣʠʟʘ ʦʩʫʱʝʩʪʚʣʷʣʠ ʚ 

ʧʨʦʛʨʘʤʤʝ SʈSS Statistics. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʇʎʈ-

ʘʥʘʣʠʟʘ ʠʩʭʦʜʥʳʭ ʨʦʜʠʪʝʣʴʩʢʠʭ ʣʠʥʠʡ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ (ʄʉ-ʬʦʨʤ, 

ʩʨʦʩʪʥʦʧʣʦʜʥʳʭ ʦʧʳʣʠʪʝʣʝʡ ʠ ʠʭ ʛʠʙʨʠʜʦʚ) ʚʳʷʚʣʝʥʦ ʛʝʥʝʪʠʯʝʩʢʦʝ 

ʨʘʟʥʦʦʙʨʘʟʠʝ ʠ ʧʦʣʠʤʦʨʬʠʟʤ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʜʠʘʧʘʟʦʥ ʜʣʠʥ 

ʧʦʣʫʯʝʥʥʳʭ ɼʅʂ-ʬʨʘʛʤʝʥʪʦʚ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 50 ʜʦ 1400 ʧ.ʥ. 

ɹʦʣʴʰʠʥʩʪʚʦ ʧʨʘʡʤʝʨʦʚ ʦʙʝʩʧʝʯʠʣʠ ʩʪʘʙʠʣʴʥʫʶ ʘʤʧʣʠʬʠʢʘʮʠʶ 

ʧʦʣʠʤʦʨʬʥʳʭ ʬʨʘʛʤʝʥʪʦʚ ɼʅʂ. ʅʘʠʙʦʣʴʰʠʡ ʫʨʦʚʝʥʴ ʧʦʣʠʤʦʨʬʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ (PIC) ʫʩʪʘʥʦʚʣʝʥ ʜʣʷ ʣʦʢʫʩʦʚ, ʦʧʨʝʜʝʣʝʥʥʳʭ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʘʡʤʝʨʦʚ: Unigene 7492(PIC =0,82), Unigene 27833 

(PIC =0,73), Unigene 16898 (PIC =0,73), Unigene 22373 (PIC =0,76), 

Unigene 24552 (PIC =0,62), Unigene 14805 (PIC =0,57), Unigene 2305 

(PIC =0,47), ʯʪʦ ʜʘʣʦ ʚʦʟʤʦʞʥʦʩʪʴ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʪʴ ʩʝʣʝʢʮʠʦʥʥʳʡ 

ʤʘʪʝʨʠʘʣ ʩʘʭʘʨʥʦʡ ʩʚʸʢʣʳ. ɼʘʥʥʳʝ ʧʨʘʡʤʝʨʳ ʧʦʟʚʦʣʠʣʠ 

ʘʤʧʣʠʬʠʮʠʨʦʚʘʪʴ ʜʦ 7 ʧʦʣʠʤʦʨʬʥʳʭ ʧʦʣʦʩ ʥʘ ʛʝʥʦʪʠʧ. ʇʦ SSR-

ʣʦʢʫʩʫ Unigene 2305 (ʤʘʪʝʨʠʘʣ ʣʘʙʦʨʘʪʦʨʠʠ ʩʝʣʝʢʮʠʠ ʩʘʭʘʨʥʦʡ 

ʩʚʝʢʣʳ ʥʘ ʩʪʝʨʠʣʴʥʦʡ ʦʩʥʦʚʝ) ʫʩʪʘʥʦʚʣʝʥʦ ʦʪ 1 ʜʦ 4 ʇʎʈ-ʧʨʦʜʫʢʪʦʚ 

ʜʣʠʥʦʡ 250-750 ʧ. ʥ. (ʨʠʩ. 1). ɺʩʝʛʦ ʚʳʷʚʣʝʥʦ 17 ɼʅʂ-ʘʤʧʣʠʢʦʥʘ. 

ɺʝʣʠʯʠʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʦʣʠʤʦʨʬʠʟʤʘ (PIC) ʩʦʩʪʘʚʣʷʝʪ 0,47. 
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ʈʠʩ. 1 ï ʕʣʝʢʪʨʦʬʦʨʝʪʠʯʝʩʢʦʝ ʨʘʟʜʝʣʝʥʠʝ ʇʎʈ-ʧʨʦʜʫʢʪʦʚ, 

ʧʦʣʫʯʝʥʥʳʭ ʩ ʧʨʘʡʤʝʨʘʤʠ ʢ SSR-ʣʦʢʫʩʫ Unigene 2305 

 

ʆʙʦʟʥʘʯʝʥʠʷ: 1-19153F1, 2-ʄʉ19014, 3-ʆʧ 19156, 4-19158F1, 5-

ʄʉ19019, 6-ʆʧ 19159, 7-19163F1, 8-ʄʉ10039, 9-ʆʧ 19164, 10-19167F1, 

11-ʄʉ10045, 12-ʆʧ19169, 13-19170F1, 14- ʄʉ11018, 15-ʆʧ19172, 16-

19176F1, 17-ʆʧ19179. ʄ-ʤʘʨʢʝʨ ʤʦʣʝʢʫʣʷʨʥʳʭ ʤʘʩʩ ɼʅʂ GeneRulerÊ 

(ThermoScientific, ʉʐɸ). ʂ- (ʢʦʥʪʨʦʣʴ, ʙʝʟ ɼʅʂ). 

ʉ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ SSR-ʤʘʨʢʝʨʘ Unigene 14805 ʚ ʠʟʫʯʝʥʥʳʭ 

ʦʙʨʘʟʮʘʭ ʚʳʷʚʣʝʥʦ ʦʪ 1 ʜʦ 3 ɼʅʂ-ʘʤʧʣʠʢʦʥʦʚ ʨʘʟʤʝʨʦʤ 150-350 ʧ. ʥ. 

ʇʦʣʠʤʦʨʬʠʟʤ ʧʦ ʜʘʥʥʦʤʫ SSR ʣʦʢʫʩʫ ʩʦʩʪʘʚʠʣ 0,57 (ʨʠʩ. 2).  

 

 
ʈʠʩ. 2 ï ʕʣʝʢʪʨʦʬʦʨʝʪʠʯʝʩʢʦʝ ʨʘʟʜʝʣʝʥʠʝ ʇʎʈ-ʧʨʦʜʫʢʪʦʚ, 

ʧʦʣʫʯʝʥʥʳʭ ʩ ʧʨʘʡʤʝʨʘʤʠ ʢ SSR-ʣʦʢʫʩʫ Unigene 14805 

 

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʨʘʡʤʝʨʦʚ ʜʣʷ SSR-ʤʘʨʢʝʨʘ Unigene 16898 

ʦʪʤʝʯʝʥʦ ʬʦʨʤʠʨʦʚʘʥʠʝ 1 ɼʅʂ-ʬʨʘʛʤʝʥʪʘ ʜʣʠʥʦʡ 300 ʧ. ʥ. (ʨʠʩ. 3). 
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ɼʘʥʥʳʡ ʧʨʘʡʤʝʨ ʜʣʷ ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʨʘʟʮʦʚ ʷʚʣʷʝʪʩʷ ʤʦʥʦʤʦʨʬʥʳʤ, 

ʠ, ʝʩʪʝʩʪʚʝʥʥʦ, ʥʝ ʚʳʷʚʠʣ ʧʦʣʠʤʦʨʬʠʟʤʘ. 

 

 
ʈʠʩ. 3 ï ʕʣʝʢʪʨʦʬʦʨʝʪʠʯʝʩʢʦʝ ʨʘʟʜʝʣʝʥʠʝ ʇʎʈ-ʧʨʦʜʫʢʪʦʚ, 

ʧʦʣʫʯʝʥʥʳʭ ʩ ʧʨʘʡʤʝʨʘʤʠ ʢ SSR-ʣʦʢʫʩʫ Unigene 16898 

 

ʇʦ ʧʨʘʡʤʝʨʘʤ ʜʣʷ SSR-ʤʘʨʢʝʨʘ Unigene 26753 ʚ ʠʟʫʯʝʥʥʳʭ 

ʩʝʣʝʢʮʠʦʥʥʳʭ ʦʙʨʘʟʮʘʭ ʚʳʷʚʣʝʥʦ ʦʪ 1 ʜʦ 2 ʇʎʈ-ʧʨʦʜʫʢʪʦʚ, ʜʣʠʥʦʡ 

300-400 ʧ. ʥ. (ʨʠʩ. 4). ʇʦʣʠʤʦʨʬʠʟʤ ʩʦʩʪʘʚʣʷʝʪ 0,27. 

 

 
ʈʠʩ. 4 ï ʕʣʝʢʪʨʦʬʦʨʝʪʠʯʝʩʢʦʝ ʨʘʟʜʝʣʝʥʠʝ ʇʎʈ-ʧʨʦʜʫʢʪʦʚ, 

ʧʦʣʫʯʝʥʥʳʭ ʩ ʧʨʘʡʤʝʨʘʤʠ ʢ SSR-ʣʦʢʫʩʫ Unigene 26753 

 

ʀʟ ʧʨʠʚʝʜʝʥʥʳʭ ʚ ʪʘʙʣʠʮʝ 2 ʜʘʥʥʳʭ ʚʠʜʥʦ, ʯʪʦ ʚʩʝ 

ʚʢʣʶʯʝʥʥʳʝ ʚ ʘʥʘʣʠʟ ʷʜʝʨʥʳʝ ʤʠʢʨʦʩʘʪʝʣʣʠʪʥʳʝ ʣʦʢʫʩʳ ʫ ʠʟʫʯʝʥʥʳʭ 

ʦʙʨʘʟʮʦʚ ʩʘʭʘʨʥʦʡ ʩʚʸʢʣʳ ʦʙʥʘʨʫʞʠʚʘʶʪ ʛʝʥʝʪʠʯʝʩʢʫʶ ʠʟʤʝʥʯʠʚʦʩʪʴ.  
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ʊʘʙʣʠʮʘ 2 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʠʩʧʦʣʴʟʫʝʤʳʭ ʤʠʢʨʦʩʘʪʝʣʣʠʪʥʳʭ 

ʣʦʢʫʩʦʚ 

SSR-ʣʦʢʫʩ ʄʦʪʠʚ ʏʠʩʣʦ 

ʘʣʣʝʣʝʡ 

ʈʘʟʤʝʨ 

ʬʨʘʛʤʝʥʪʦʚ, 

ʧ.ʥ. 

PIC 

Unigene 

24552 

(CTT)14 10-20 150-600 0,62 

Unigene 

2305 

(TCA)7 16-17 150-800 0,47/ 0,43 

Unigene 

17623 

(CAA)13 10-19 50-500 0,19 / 0,42 

Unigene 

14805 

(TCA)7 9-32 150-350 0,57/  

0,35 

Unigene 

62524 

(CAA)7 25 100-200 0,4)  

Unigene  

7492 

(AAT)10 7-22 200-1400 0,4 / 0,82  

 

Unigene 

26753 

(CAA)10 19 300-400 0,27  

 

Unigene 

16898 

(CAA)8 11-24 200-800  0,73 

Unigene 

18963 

(TGA)7 10-17 150-300  0 

Unigene 

27833 

(ATA)7 31 100-450 0,73  

 

Unigene 

22373 

(CCA)4 11-30 100-800  0,76 

 

ʏʠʩʣʦ ʨʘʟʣʠʯʥʳʭ ʘʣʣʝʣʝʡ ʜʣʷ ʢʘʞʜʦʡ ʧʘʨʳ ʧʨʘʡʤʝʨʦʚ 

ʚʘʨʴʠʨʦʚʘʣʦ ʦʪ 1 ʜʦ 4. ʆʩʥʦʚʥʘʷ ʟʦʥʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʬʨʘʛʤʝʥʪʦʚ ɼʅʂ 

ʥʘʭʦʜʠʪʩʷ ʚ ʜʠʘʧʘʟʦʥʝ 100-750 ʧ.ʥ. ɹʦʣʴʰʠʥʩʪʚʦ ʧʨʘʡʤʝʨʦʚ ʚʳʷʚʠʣʠ 

ʫ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʛʝʥʦʪʠʧʦʚ ʫʥʠʢʘʣʴʥʳʝ ʬʨʘʛʤʝʥʪʳ ɼʅʂ. 
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ʅʘ ʦʩʥʦʚʝ ʚʳʷʚʣʝʥʥʳʭ ʘʣʣʝʣʝʡ ʠʟʫʯʝʥʥʳʭ ʤʠʢʨʦʩʘʪʝʣʣʠʪʥʳʭ 

ʣʦʢʫʩʦʚ ʨʘʩʩʯʠʪʘʥʘ ʤʘʪʨʠʮʘ ʛʝʥʝʪʠʯʝʩʢʦʡ ʙʣʠʟʦʩʪʠ ʠʩʩʣʝʜʦʚʘʥʥʳʭ 

ʦʙʨʘʟʮʦʚ ʩʘʭʘʨʥʦʡ ʩʚʸʢʣʳ 6-ʪʠ ʩʨʦʩʪʥʦʧʣʦʜʥʳʭ ʦʧʳʣʠʪʝʣʝʡ ʠ 5-ʪʠ 

ʄʉ-ʬʦʨʤ. ʅʘʠʙʦʣʴʰʝʝ ʛʝʥʝʪʠʯʝʩʢʦʝ ʨʘʩʩʪʦʷʥʠʝ DN =2,449 

ʫʩʪʘʥʦʚʣʝʥʦ ʤʝʞʜʫ ʛʝʥʦʪʠʧʘʤʠ 1 ʠ 4 ʄʉ 19014 ʠ ʆʇ 19159, 3 ʠ 2 ʄʉ 

19019 ʠ ʆʇ 19156, 3 ʠ 8 ʄʉ 19019 ʠ ʆʧ 19169, 1 ʠ 4 ʄʩ 19014 ʠ ʆʧ 

19159. ʅʘ ʦʩʥʦʚʝ ʨʘʩʩʯʠʪʘʥʥʳʭ ʛʝʥʝʪʠʯʝʩʢʠʭ ʨʘʩʩʪʦʷʥʠʡ 

ʦʩʫʱʝʩʪʚʣʝʥʘ ʜʠʬʬʝʨʝʥʮʠʘʮʠʷ ʠʩʭʦʜʥʳʭ ʨʦʜʠʪʝʣʴʩʢʠʭ ʣʠʥʠʡ 

ʩʘʭʘʨʥʦʡ ʩʚʸʢʣʳ ʤʝʪʦʜʦʤ ʢʣʘʩʪʝʨʥʦʛʦ ʘʥʘʣʠʟʘ (ʨʠʩ. 5).  

 

 
ʈʠʩ. 5 ï ɻʝʥʝʪʠʯʝʩʢʠʝ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ ʩʝʣʝʢʮʠʦʥʥʳʭ ʦʙʨʘʟʮʦʚ 

ʥʘ ʦʩʥʦʚʝ ʤʝʞʛʨʫʧʧʦʚʳʭ ʩʚʷʟʝʡ 

ʆʙʦʟʥʘʯʝʥʠʷ ʦʙʨʘʟʮʦʚ: 1- ʄʉ19014, 2-ʆʧ19156, 3-ʄʉ19019, 4-

ʆʧ19159, 5-ʄʉ10039, 6-ʆʧ19164, 7-ʄʉ10045, 8-ʆʧ19169, 9- 

ʄʉ11018, 10-ʆʧ19172, 11-ʆʧ19179. 

 

ʈʝʟʫʣʴʪʘʪʳ ʇʎʈ-ʘʥʘʣʠʟʘ ʩ SSR - ʧʨʘʡʤʝʨʘʤʠ ʧʦʟʚʦʣʠʣʠ 

ʨʘʟʜʝʣʠʪʴ ʦʙʨʘʟʮʳ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ ʥʘ ʜʠʚʝʨʛʝʥʪʥʳʝ ʢʣʘʩʪʝʨʳ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʘʣʛʦʨʠʪʤʦʤ PAST. ɺʳʷʚʣʝʥʥʳʡ ʫʨʦʚʝʥʴ ʛʝʥʝʪʠʯʝʩʢʦʡ 

ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʠʟʫʯʝʥʥʳʭ ʛʝʥʦʪʠʧʦʚ ʥʘʛʣʷʜʥʦ ʠʣʣʶʩʪʨʠʨʫʝʪ ʠʭ 

ʨʘʩʧʦʣʦʞʝʥʠʝ ʥʘ ʜʝʥʜʨʦʛʨʘʤʤʝ, ʧʦʣʫʯʝʥʥʦʡ ʧʨʠ ʤʥʦʛʦʤʝʨʥʦʤ 

ʰʢʘʣʠʨʦʚʘʥʠʠ ʤʘʪʨʠʮʳ ʢʦʨʨʝʣʷʮʠʦʥʥʦʛʦ ʩʭʦʜʩʪʚʘ. ʆʙʨʘʟʮʳ, 

ʠʤʝʶʱʠʝ ʩʭʦʜʥʫʶ ʛʝʥʝʪʠʯʝʩʢʫʶ ʩʪʨʫʢʪʫʨʫ ʧʦ ʠʟʫʯʝʥʥʳʤ 

ʤʠʢʨʦʩʘʪʝʣʣʠʪʥʳʤ ʣʦʢʫʩʘʤ ʷʜʝʨʥʦʡ ɼʅʂ, ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚ 
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ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ ʜʨʫʛ ʦʪ ʜʨʫʛʘ. ʉʝʣʝʢʮʠʦʥʥʳʝ ʦʙʨʘʟʮʳ, 

ʥʘʭʦʜʷʱʠʝʩʷ ʥʘ ʟʥʘʯʠʪʝʣʴʥʦʤ ʛʝʥʝʪʠʯʝʩʢʦʤ ʫʜʘʣʝʥʠʠ ʜʨʫʛ ʦʪ ʜʨʫʛʘ, 

ʪʘʢʠʝ ʢʘʢ ˉ 1 ʄʉ19014 ʠ ˉ12 ʆʇ19159; ˉ1 ʄʉ19014 ʠ ˉ 7 

ʄʉ10045; ˉ2 ʆʧ19156 ʠ ˉ 3 ʄʉ19019; ˉ8 ʆʇ 19169 ʠ ˉ3 

ʄʉ19019; ˉ4 ʆʇ19159 ʠ ˉ10 ʆʇ 19172; ˉ5 ʄʉ 10039 ʠ ˉ10 ʆʇ 

19172; ˉ7 ʄʉ 10045 ʠ ˉ10 ʆʇ 19172 ʨʝʢʦʤʝʥʜʫʶʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʩʢʨʝʱʠʚʘʥʠʡ ʜʣʷ ʩʦʟʜʘʥʠʷ ʛʝʪʝʨʦʟʠʩʥʳʭ ʛʠʙʨʠʜʦʚ. 

ʆʙʨʘʟʮʳ, ʦʙʲʝʜʠʥʸʥʥʳʝ ʚ ʦʪʜʝʣʥɹʳʝ ʢʣʘʩʪʝʨʳ, ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ 

ʥʘʠʙʦʣʴʰʠʤ ʨʦʜʩʪʚʦʤ ʠ ʥʝ ʨʝʢʦʤʝʥʜʫʶʪʩʷ ʜʣʷ ʩʢʨʝʱʠʚʘʥʠʡ. 

ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʦ ʛʝʥʝʪʠʯʝʩʢʦʡ ʫʜʘʣʝʥʥʦʩʪʠ ʩʝʣʝʢʮʠʦʥʥʳʭ 

ʦʙʨʘʟʮʦʚ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʙʦʣʝʝ ʦʙʦʩʥʦʚʘʥʥʦʛʦ ʧʦʜʙʦʨʘ 

ʨʦʜʠʪʝʣʴʩʢʠʭ ʧʘʨ ʧʨʠ ʛʠʙʨʠʜʠʟʘʮʠʠ.  

ʀʟʫʯʝʥʥʳʝ ʤʠʢʨʦʩʘʪʝʣʣʠʪʥʳʝ ʤʘʨʢʝʨʳ ʨʝʢʦʤʝʥʜʦʚʘʥʳ ʜʣʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠ ʛʝʥʦʪʠʧʠʨʦʚʘʥʠʠ (ʧʘʩʧʦʨʪʠʟʘʮʠʠ) ʩʝʣʝʢʮʠʦʥʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʘʥʘʣʠʟʘ ʩʦʩʪʘʚʣʝʥʳ 

ʤʫʣɹʪʠʣʦʢʫʩʥʳʝ ʛʝʥʝʪʠʯʝʩʢʠʝ ʧʘʩʧʦʨʪʘ ʠ ʰʪʨʠʭ-ʢʦʜʳ ʠʩʩʣʝʜʦʚʘʥʥʳʭ 

ʨʦʜʠʪʝʣʴʩʢʠʭ ʬʦʨʤ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʠʭ ʜʣʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʩʝʣʝʢʮʠʦʥʥʦʤ ʧʨʦʮʝʩʩʝ (ʪʘʙʣ. 3). 
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ɺʦʟʤʦʞʥʦʩʪʴ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʛʠʙʨʠʜʦʚ ʧʦ ʤʠʢʨʦʩʘʪʝʣʣʠʪʥʳʤ 

ʣʦʢʫʩʘʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʦʙʱʝʡ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʴʶ ʥʘʩʣʝʜʦʚʘʥʠʷ ʧʨʠʟʥʘʢʦʚ ʵʣʝʢʪʨʦʬʦʨʝʪʠʯʝʩʢʠʡ 

ʩʧʝʢʪʨ ʛʠʙʨʠʜʘ F1 ʜʦʣʞʝʥ ʚʢʣʶʯʘʪʴ ʢʦʤʧʦʥʝʥʪʳ ʦʙʝʠʭ ʨʦʜʠʪʝʣʴʩʢʠʭ 

ʬʦʨʤ. ʄʠʢʨʦʩʘʪʝʣʣʠʪʥʳʝ ʤʘʨʢʝʨʳ ʧʦʟʚʦʣʷʶʪ ʚʳʷʚʠʪʴ ʛʠʙʨʠʜʥʦʩʪʴ, 

ʪʘʢ ʢʘʢ ʠʤʝʶʪ ʢʦʜʦʤʠʥʘʥʪʥʳʡ ʪʠʧ ʥʘʩʣʝʜʦʚʘʥʠʷ [39]. ɼʣʷ ʚʳʷʚʣʝʥʠʷ 

ʛʠʙʨʠʜʥʦʛʦ ʩʧʝʢʪʨʘ ʥʝʦʙʭʦʜʠʤʦ, ʯʪʦʙʳ ʨʦʜʠʪʝʣʴʩʢʠʝ ʤʘʪʝʨʠʘʣʳ 

ʨʘʟʣʠʯʘʣʠʩʴ ʧʦ ʩʦʩʪʘʚʫ ʘʣʣʝʣʝʡ. ʅʘ ʧʨʠʤʝʨʝ ʦʙʨʘʟʮʦʚ ʩʘʭʘʨʥʦʡ 

ʩʚʸʢʣʳ ˉˉ7, 8, 9 ʥʘʤʠ ʨʘʩʩʤʦʪʨʝʥʘ ʧʝʨʝʜʘʯʘ ʛʝʥʝʪʠʯʝʩʢʦʛʦ 

ʤʘʪʝʨʠʘʣʘ ʧʦʪʦʤʩʪʚʫ F1, ʚʳʷʚʣʝʥʥʘʷ ʧʨʠ ʧʦʤʦʱʠ Unigene 14805 (ʨʠʩ. 

6). 

 

 
ʈʠʩ. 6 ï ʇʝʨʝʜʘʯʘ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʦʪʦʤʩʪʚʫ F1, 

ʚʳʚ̫ʣʝʥʥʘʷ ʧʨʠ ʧʦʤʦʱʠ Unigene 14805 

 

ʂʘʢ ʩʣʝʜʫʝʪ ʠʟ ʘʥʘʣʠʟʘ ʵʣʝʢʪʨʦʬʦʨʝʛʨʘʤʤ, ʚ ʛʝʥʦʪʠʧʝ 

ʛʠʙʨʠʜʥʦʛʦ ʦʙʨʘʟʮʘ (ˉ7), ʧʦʣʫʯʝʥʥʦʛʦ ʦʪ ʩʢʨʝʱʠʚʘʥʠʷ ʦʜʥʦʨʦʜʥʳʭ 

ʨʦʜʠʪʝʣʴʩʢʠʭ ʬʦʨʤ (ˉˉ 8 ʠ 9), ʘʣʣʝʣʠ ʦʙʝʠʭ ʨʦʜʠʪʝʣʴʩʢʠʭ ʧʘʨ 

ʢʦʜʦʤʠʥʘʥʪʥʦ ʩʦʯʝʪʘʶʪʩʷ. ʊʘʢ, ʛʠʙʨʠʜʫ ˉ7 ʧʝʨʝʜʘʣʠʩʴ ʚʩʝ ʪʨʠ 

ʘʤʧʣʠʢʦʥʘ, ʨʘʟʤʝʨʦʤ 150 ʧ.ʥ., 300 ʧ.ʥ. ʠ 350 ʧ.ʥ. ʦʪ ʦʪʮʦʚʩʢʦʛʦ 

ʨʦʜʠʪʝʣʷ ï ʆʇ19164 (ˉ9) ʠ ʦʪ ʄʉ10039 - ʬʦʨʤʳ (ˉ8). ʕʪʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʠ ʛʠʙʨʠʜʠʟʘʮʠʠ 

ʩʢʨʝʱʠʚʘʝʤʳʭ ʢʦʤʧʦʥʝʥʪʦʚ.  

ʅʘ ʧʨʠʤʝʨʝ ʦʙʨʘʟʮʦʚ 10, 11, 12 ʧʦʢʘʟʘʥʘ ʧʝʨʝʜʘʯʘ 

ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʦʪ ʨʦʜʠʪʝʣʴʩʢʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ʧʦʪʦʤʩʪʚʫ F1, 

ʚʳʚ̫ʣʝʥʥʘʷ ʧʨʠ ʧʦʤʦʱʠ Unigene 16898 (ʨʠʩ. 7). 
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ʈʠʩ. 7 ï ʅʘʩʣʝʜʦʚʘʥʠʝ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʦʪʦʤʩʪʚʦʤ F1, 

ʚʳʷʚʣʝʥʥʦʝ ʧʨʠ ʧʦʤʦʱʠ Unigene 16898 

 

ɺ ʨʘʩʪʝʥʠʷʭ ʛʠʙʨʠʜʘ (ˉ10) ʦʙʥʘʨʫʞʝʥ ʘʤʧʣʠʢʦʥ, ʨʘʟʤʝʨʦʤ 

300 ʧ.ʥ. ʦʪ ʆʇ19169 (ˉ12) ʠ ʘʥʘʣʦʛʠʯʥʳʡ ï ʦʪ ʄʉ10045 - ʬʦʨʤʳ 

(ˉ11). ʊʘʢʞʝ ʫ ʛʠʙʨʠʜʘ ʦʙʥʘʨʫʞʝʥ ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʛʝʥʝʪʠʯʝʩʢʠʡ 

ʧʨʦʬʠʣʴ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡʩʷ ʦʙʨʘʟʦʚʘʥʠʝʤ ʥʦʚʦʛʦ ɼʅʂ-ʬʨʘʛʤʝʥʪʘ 

ʜʣʠʥʦʡ 1000 ʧ.ʥ. ʕʪʦ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʩʣʫʯʘʝ ʛʝʪʝʨʦʛʝʥʥʦʩʪʠ ʦʜʥʦʛʦ ʠʟ 

ʨʦʜʠʪʝʣʴʩʢʠʭ ʢʦʤʧʦʥʝʥʪʦʚ.  

ʅʘ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʛʠʙʨʠʜʥʳʭ ʢʦʤʙʠʥʘʮʠʷʭ ʧʦʢʘʟʘʥʦ 

ʢʣʘʩʩʠʯʝʩʢʦʝ ʩʚʦʡʩʪʚʦ ʤʠʢʨʦʩʘʪʝʣʣʠʪʥʳʭ ʤʘʨʢʝʨʦʚ: ʢʦʜʦʤʠʥʘʥʪʥʦʝ 

ʥʘʩʣʝʜʦʚʘʥʠʝ, ʙʣʘʛʦʜʘʨʷ ʯʝʤʫ ʦʥʠ ʧʨʠʤʝʥʷʶʪʩʷ ʜʣʷ ʚʳʷʚʣʝʥʠʷ 

ʛʝʪʝʨʦʟʠʛʦʪ ʧʦ ʜʘʥʥʦʤʫ ʣʦʢʫʩʫ, ʪʦ ʝʩʪʴ ʜʣʷ ʢʦʥʪʨʦʣʷ ʥʘʩʣʝʜʦʚʘʥʠʷ 

ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʨʠ ʛʠʙʨʠʜʠʟʘʮʠʠ. ɼʣʷ ʙʦʣʝʝ ʪʦʯʥʦʛʦ 

ʫʩʪʘʥʦʚʣʝʥʠʷ ʥʘʩʣʝʜʦʚʘʥʠʷ ʨʦʜʠʪʝʣʴʩʢʠʭ ʛʝʥʝʪʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ 

ʛʠʙʨʠʜʘʤʠ F1 ʚ ʜʘʣʥɹʝʡʰʝʤ ʙʫʜʝʪ ʧʨʦʚʝʜʝʥʦ ʩʝʢʚʝʥʠʨʦʚʘʥʠʝ 

ʚʳʷʚʣʝʥʥʳʭ ɼʅʂ-ʘʤʧʣʠʢʦʥʦʚ. 
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ʬʘʢʪʦʨʽʚ ʦʥʪʦʛʝʥʝʟʫ ʩʣʫʞʠʪʴ ʥʘʫʢʦʚʦʶ ʦʩʥʦʚʦʶ ʜʣʷ ʧʦʰʫʢʫ ʟʘʩʦʙʽʚ 

ʨʝʛʫʣʶʚʘʥʥʷ ʨʦʟʚʠʪʢʫ ʽ ʨʦʟʤʥʦʞʝʥʥʷ ʨʦʩʣʠʥ-ʽʥʪʨʦʜʫʮʝʥʪʽʚ, ʱʦ ʤʘʻ 

ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʧʨʘʢʪʠʢʠ ʨʦʩʣʠʥʥʠʮʪʚʘ ʽ ʙʦʪʘʥʽʯʥʦʾ ʥʘʫʢʠ 

ʚʟʘʛʘʣʽ [3].  

ʂʚʽʪʥʠʢʦʚʦ-ʜʝʢʦʨʘʪʠʚʥʽ ʨʦʩʣʠʥʠ, ʧʦʨʽʚʥʷʥʦ ʟ ʽʥʰʠʤʠ ʛʨʫʧʘʤʠ 

(ʦʚʦʯʝʚʽ, ʧʣʦʜʦʚʽ, ʢʦʨʤʦʚʽ, ʪʝʭʥʽʯʥʽ) ʻ ʥʘʡʤʝʥʰ ʜʦʩʣʽʜʞʝʥʠʤʠ, ʧʨʦʪʝ 

ʜʣʷ ʚʧʨʦʚʘʜʞʝʥʥʷ ʾʭ ʫ ʟʝʣʝʥʝ ʙʫʜʽʚʥʠʮʪʚʦ ï ʪʝʦʨʽʷ ʪʘ ʧʨʘʢʪʠʢʘ 

ʽʥʪʨʦʜʫʢʮʽʾ ʜʝʢʦʨʘʪʠʚʥʠʭ ʨʦʩʣʠʥ ʥʘʙʫʚʘʶʪʴ ʚʘʞʣʠʚʦʛʦ ʟʥʘʯʝʥʥʷ [8]. 

ʇʝʨʩʧʝʢʪʠʚʥʠʤʠ ʜʣʷ ʽʥʪʨʦʜʫʢʮʽʾ ʚ ʋʢʨʘʾʥʽ ʻ ʚʠʜʠ ʜʝʢʦʨʘʪʠʚʥʠʭ ʣʽʘʥ, 

ʱʦ ʧʨʠʜʘʪʥʽ ʜʣʷ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʦʟʝʣʝʥʝʥʥʷ.  

ʉʝʨʝʜ ʮʽʻʾ ʛʨʫʧʠ ʨʦʩʣʠʥ ʦʩʦʙʣʠʚʠʡ ʽʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʻ ʂʦʙʝʷ 

ʣʘʟʷʯʘ (Cobaea sʩandens Cav.), ʟ ʨʦʜʠʥʠ Polemoniaceae. ʂʦʙʝʷ 

ʢʨʽʧʠʪʴʩʷ ʜʦ ʦʧʦʨʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʫʩʠʢʽʚ, ʾʾ ʞʠʪʪʻʚʘ ʬʦʨʤʘʬʘʥʝʨʦʬʽʪ, 

ʘ ʚ ʫʤʦʚʘʭ ʃʽʩʦʩʪʝʧʫ ʋʢʨʘʾʥʠ ʚʠʨʦʱʫʻʪʴʩʷ ʷʢ ʦʜʥʦʨʽʯʥʘ ʨʦʩʣʠʥʘ.  

ʇʨʠʨʦʜʥʠʡ ʘʨʝʘʣ ʚʠʜʫ ï ʪʽʥʠʩʪʽ ʦʙʣʘʩʪʽ ʣʽʩʽʚ ʂʦʨʜʠʣʴʻʨʠ ʥʘ 

ʧʽʚʥʦʯʽ ʏʠʣʽ, ʥʘ ʧʽʚʜʥʽ ʄʝʢʩʠʢʠ. ʂʦʙʝʷ ʻ ʚʠʥʷʪʢʦʤ, ʙʦ ʜʣʷ ʚʩʽʭ ʽʥʰʠʭ 

ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʩʽʤʝʡʩʪʚʘ ʚ ʾʭ ʧʨʠʨʦʜʥʠʭ ʘʨʝʘʣʘʭ ʭʘʨʘʢʪʝʨʥʘ ʩʫʭʘ 

ʧʦʛʦʜʘ ʧʨʦʪʷʛʦʤ ʨʦʢʫ [13]. ɿ ʇʽʚʜʝʥʥʦʾ ɸʤʝʨʠʢʠ ʚ ɭʚʨʦʧʫ ʙʫʣʘ 

ʽʥʪʨʦʜʫʢʦʚʘʥʘ ʽ ʚʚʝʜʝʥʘ ʚ ʢʫʣʴʪʫʨʫ ʚ 1787 ʨʦʮʽ [9].  

ʂʦʙʝʷ ʣʘʟʷʯʘ - ʤʝʟʦʬʽʪ, ʪʝʧʣʦ- ʽ ʩʚʽʪʣʦʣʶʙʥʘ ʨʦʩʣʠʥʘ, ʜʦʙʨʝ 

ʨʦʩʪʝ ʥʘ ʧʨʦʛʨʽʪʠʭ, ʟʘʭʠʱʝʥʠʭ ʚʽʜ ʚʽʪʨʫ ʜʽʣʷʥʢʘʭ, ʧʦʛʘʥʦ ʧʝʨʝʥʦʩʠʪʴ 

ʪʽʥʴ ʪʘ ʚʘʞʢʠʡ ʛʨʫʥʪ.  

ɸʥʘʣ̔ʟʫʶʯʠ ʜʦʩʪʫʧʥʽ ʣʽʪʝʨʘʪʫʨʥʽ ʜʞʝʨʝʣʘ, ʜʘʥʠʭ ʧʨʦ 

ʦʥʪʦʛʝʥʝʟ ʉ. scandens, ʤʠ ʥʝ ʟʫʩʪʨʽʯʘʣʠ [2, 12, 13]. ʊʦʤʫ, ʤʝʪʘ ʥʘʰʦʛʦ 

ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʣʘ ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʚʠʚʯʝʥʥʷ ʝʪʘʧʽʚ ʦʥʪʦʛʝʥʝʟʫ ʮʴʦʛʦ 

ʚʠʜʫ ʚ ʫʤʦʚʘʭ ʽʥʪʨʦʜʫʢʮʽʾ. ʉʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʜʦʩʣʽʜʞʫʚʘʥʠʤʠ 

ʨʦʩʣʠʥʘʤʠ ʧʨʦʚʦʜʠʣʠʩʷ ʥʘ ʢʦʣʝʢʮʽʡʥʽʡ ʜʽʣʷʥʮʽ ʽ ʚ ʪʝʧʣʠʮʷʭ 

ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʙʦʪʘʥʽʯʥʦʛʦ ʩʘʜʫ ʽʤ. ʄ.ʄ. ɻʨʠʰʢʘ ʅɸʅ ʋʢʨʘʾʥʠ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʛʨʫʥʪʫʶʪʴʩʷ ʥʘ ʢʦʥʮʝʧʮʽʾ ʜʠʩʢʨʝʪʥʦʛʦ ʦʧʠʩʫ ʦʥʪʦʛʝʥʝʟʫ 

[4]. ʄʦʨʬʦʣʦʛʽʯʥʠʡ ʦʧʠʩ ʥʘʩʽʥʥʷ ʧʨʦʚʦʜʠʣʠ ʟʘ [1], ʚʝʛʝʪʘʪʠʚʥʠʭ 

ʦʨʛʘʥʽʚ ʨʦʩʣʠʥ - ʟʘ [10, 11]. ɺ ʜʘʥʠʡ ʯʘʩ ʥʘʤʠ ʜʦʩʣʽʜʞʝʥʦ ʣʘʪʝʥʪʥʠʡ ʽ 

ʧʨʝʛʝʥʝʨʘʪʠʚʥʠʡ ʧʝʨʽʦʜʠ ʦʥʪʦʛʝʥʝʟʫ (ʧʨʦʨʦʩʪʢʠ, ʶʚʝʥʽʘʣʴʥʠʡ ʪʘ 

ʽʤʘʪʫʨʥʠʡ ʩʪʘʥʠ), ʨʝʟʫʣʴʪʘʪʠʷʢʠʭ ʚʞʝ ʦʧʫʙʣʽʢʦʚʘʥʦ [5]. ʅʠʞʯʝ 

ʧʦʜʘʥʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʚʽʨʛʽʥʽʣʴʥʦʛʦ ʩʪʘʥʫ ʪʘ ʛʝʥʝʨʘʪʠʚʥʦʛʦ ʧʝʨʽʦʜʫ 

ʦʥʪʦʛʝʥʝʟʫ ʉ. scandens. 

ɯɯ. ʇʨʝʛʝʥʝʨʘʪʠʚʥʠʡ ʧʝʨʽʦʜ 

ɺʽʨʛʽʥʽʣʴʥʠʡ ʩʪʘʥ (v). ʈʦʩʣʠʥʠ ʥʘʙʫʚʘʶʪʴ ʚʠʛʣʷʜʫ ʪʠʧʦʚʦʾ 

ʣʽʘʥʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʽʥʪʝʥʩʠʚʥʠʤ ʨʦʩʪʦʤ ʪʘ ʤʘʶʪʴ ʚʠʩʦʪʫ ʧʦʥʘʜ 2 
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ʤ. ɿ ʧʘʟʫʰʥʠʭ ʙʨʫʥʴʦʢ ʨʦʟʚʠʚʘʶʪʴʩʷ ʙʽʯʥʽ ʧʘʛʦʥʠ: ʫʢʦʨʦʯʝʥʽ ï 

ʛʝʥʝʨʘʪʠʚʥʽ ʧʘʛʦʥʠ, ʜʦʚʞʠʥʦʶ 10ï30 ʩʤ, ʧʦʜʦʚʞʝʥʽ ïʚʝʛʝʪʘʪʠʚʥʽ 

ʧʘʛʦʥʠ. ʇʦʜʦʚʞʝʥʽ ʧʘʛʦʥʠ ʰʚʠʜʢʦ ʨʦʩʪʫʪʴ, ʜʦʩʷʛʘʶʯʠ ʜʦʚʞʠʥʠ 150ï

200 ʩʤ. ʃʠʩʪʦʢ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 7 ʟʤʦʨʰʢʫʚʘʪʠʭ ʣʠʩʪʦʯʢʽʚ ʜʦʚʞʠʥʦʶ 5 

ʩʤ ʽ ʙʽʣʴʰʝ. ʇʘʛʦʥʠ ʛʣʘʜʝʥʴʢʽ, ʟʘʙʘʨʚʣʝʥʥʷ, ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʩʦʨʪʫ, 

ʤʦʞʝ ʙʫʪʠ ʟʝʣʝʥʠʤ ʘʙʦ ʪʝʤʥʦ-ʟʝʣʝʥʠʤ ʟ ʬʽʦʣʝʪʦʚʠʤ ʚʽʜʪʽʥʢʦʤ. 

ʇʨʠʙʣʠʟʥʦ ʯʝʨʝʟ ʪʨʠ ʤʽʩʷʮʽ ʧʽʩʣʷ ʧʦʷʚʠ ʩʭʦʜʽʚ ʥʘ ʨʦʩʣʠʥʽ ʩʪʘʶʪʴ 

ʧʦʤʽʪʥʠʤʠ ʧʝʨʰʽ ʙʫʪʦʥʠ.  

ɼʦʚʞʠʥʘ ʛʦʣʦʚʥʦʛʦ ʢʦʨʝʥʷ ʜʦʩʷʛʘʻ 25ï30 ʩʤ. ʈʦʟʚʠʚʘʶʪʴʩʷ 

ʙʽʯʥʽ ʢʦʨʝʥʽ ʧʝʨʰʦʛʦ ʪʘ ʜʨʫʛʦʛʦ ʧʦʨʷʜʢʽʚ, ʜʦʚʞʠʥʘ ʷʢʠʭ 20ï27 ʪʘ 5ï9 

ʩʤ ʚʽʜʧʦʚʽʜʥʦ. 

ɺʽʨʛʽʥʽʣʴʥʠʡ ʧʝʨʽʦʜ ʪʨʠʚʘʻ ʚʽʜ 85 ʜʦ 110 ʜʽʙ. 

ɯɯɯ. ɻʝʥʝʨʘʪʠʚʥʠʡ ʧʝʨʽʦʜ 

ʄʦʣʦʜʽ ʛʝʥʝʨʘʪʠʚʥʽ ʨʦʩʣʠʥʠ (g1). ʈʦʩʣʠʥʠ ʩʠʣʴʥʦ ʛʘʣʫʟʷʪʴʩʷ, 

ʟ ʥʠʞʥʽʭ ʧʘʟʫʰʥʠʭ ʙʨʫʥʴʦʢ ʨʦʟʚʠʚʘʶʪʴʩʷ 4ï7 ʧʘʛʦʥʽʚʛʘʣʫʞʝʥʥʷ 

ʧʝʨʰʦʛʦ ʧʦʨʷʜʢʫ ʪʘ ʯʠʩʣʝʥʥʽ ʧʘʛʦʥʠ ʜʨʫʛʦʛʦ ʧʦʨʷʜʢʫ. ɼʦʚʞʠʥʘ 

ʛʦʣʦʚʥʦʛʦ ʧʘʛʦʥʘ ï 300ï380 ʩʤ, ʙʽʯʥʠʭ ʧʘʛʦʥʽʚ ʧʝʨʰʦʛʦ ʧʦʨʷʜʢʫ ï 

280ï312 ʩʤ, ʜʨʫʛʦʛʦ ï 90ï110 ʩʤ. ʇʘʛʦʥʠ ʦʢʨʫʛʣʽ, ʛʣʘʜʝʥʴʢʽ, ʘʣʝ 

ʤʘʶʪʴ ʣʝʜʴ ʧʦʤʽʪʥʝ ʧʫʭʥʘʩʪʝ ʦʧʫʰʝʥʥʷ ʫ ʟʦʥʽ ʚʫʟʣʽʚ. ɺʦʣʦʩʢʠ ʩʠʜʷʯʽ, 

ʟʽʙʨʘʥʽ ʛʨʫʧʘʤʠ. ʃʠʩʪʢʠ ʩʢʣʘʜʥʽ, ʧʦʯʝʨʛʦʚʽ. ʈʦʟʤʽʨʠ ʣʠʩʪʢʦʚʠʭ 

ʧʣʘʩʪʠʥʦʢ ʥʘ ʛʝʥʝʨʘʪʠʚʥʠʭ ʽ ʚʝʛʝʪʘʪʠʚʥʠʭ ʧʘʛʦʥʘʭ ʚʽʜʨʽʟʥʷʶʪʴʩʷ, 

ʟʦʢʨʝʤʘ: ʰʠʨʠʥʘ ʣʠʩʪʢʦʚʦʾ ʧʣʘʩʪʠʥʢʠ ʚʝʛʝʪʘʪʠʚʥʦʛʦ ʧʘʛʦʥʘ ï 3ï4 ʩʤ 

(ʥʘ ʛʝʥʝʨʘʪʠʚʥʦʤʫ ï 1,5ï1,7 ʩʤ), ʜʦʚʞʠʥʘ ï 5,5ï7,0 ʩʤ (ʥʘ 

ʛʝʥʝʨʘʪʠʚʥʦʤʫ, ʚʽʜʧʦʚʽʜʥʦ 3,0ï3,5 ʩʤ). ɾʠʣʢʫʚʘʥʥʷ ï ʧʝʨʠʩʪʦ-

ʢʨʘʡʦʙʽʞʥʝ. ɻʦʣʦʚʥʘ ʞʠʣʢʘ ʜʦʙʨʝ ʧʨʦʩʪʝʞʫʻʪʴʩʷ ʟʥʠʟʫ ʣʠʩʪʢʦʚʦʾ 

ʧʣʘʩʪʠʥʢʠ ʪʘ ʤʘʻ ʦʧʫʰʝʥʥʷ ʟʘ ʨʘʭʫʥʦʢ ʧʦʦʜʠʥʦʢʠʭ, ʥʠʪʢʦʧʦʜʽʙʥʠʭ 

ʚʦʣʦʩʢʽʚ, ʷʢʽ ʟʽʛʥʫʪʽ ʚ ʩʪʦʨʦʥʫ ʚʝʨʭʽʚʢʠ ʣʠʩʪʢʘ. ɼʦʚʞʠʥʘ ʯʝʨʝʰʢʘ 3,0ï

6,5 ʩʤ (ʥʘ ʛʝʥʝʨʘʪʠʚʥʦʤʫ ʧʘʛʦʥʽ ï ʜʦ 3 ʩʤ), ʡʦʛʦ ʧʦʣʦʞʝʥʥʷ ʥʘ ʧʘʛʦʥʽ 

ʤʘʡʞʝ ʛʦʨʠʟʦʥʪʘʣʴʥʝ (ʨʠʩ.1.). ɼʦʚʞʠʥʘ ʤʽʞʚʫʟʣʽʚ ʥʘ ʛʝʥʝʨʘʪʠʚʥʠʭ 

ʧʘʛʦʥʘʭ ï 1,3ï2,0 ʩʤ, ʘ ʥʘ ʚʝʛʝʪʘʪʠʚʥʠʭ ʨʽʟʥʘ: ʚʽʜ 6ï8 ʩʤ ʙʽʣʷ ʚʝʨʭʽʚʢʠ 

ʧʘʛʦʥʽʚ ʜʦ 10ï14 ʩʤ ʧʨʠ ʾʭ ʦʩʥʦʚʽ. ɺʫʩʠʢʠ 10ï30 ʩʤ ʜʦʚʞʠʥʦʶ, 

ʨʦʟʛʘʣʫʞʝʥʽ ʥʘ 4 ʛʽʣʢʠ. 
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ʈʠʩ. 1 - ʌʨʘʛʤʝʥʪ ʧʘʛʦʥʘ ʛʝʥʝʨʘʪʠʚʥʠʭ ʨʦʩʣʠʥ C. scadens 

 

ʌʘʟʘ ʙʫʪʦʥʽʟʘʮʽʾ ʪʨʠʚʘʻ ʙʣʠʟʴʢʦ ʤʽʩʷʮʷ, ʧʝʨʰʽ ʢʚʽʪʢʠ 

ʨʦʟʢʨʠʚʘʶʪʴʩʷ ʯʝʨʝʟ 110ï115 ʜʽʙ ʧʽʩʣʷ ʧʦʷʚʠ ʩʭʦʜʽʚ. ʂʚʽʪʢʠ 

ʧʦʦʜʠʥʦʢʽ, ʜʟʚʦʥʠʢʦʧʦʜʽʙʥʽ, 5ï6 ʩʤ ʚ ʜʽʘʤʝʪʨʽ, ʨʦʟʚʠʚʘʶʪʴʩʷ ʥʘ 

ʜʦʚʛʠʭ ʢʚʽʪʢʦʥʦʩʘʭ (ʜʦ 25 ʩʤ). ɺʦʥʠ ʟ'ʷʚʣʷʶʪʴʩʷ ʟ ʚʝʣʠʢʠʭ ʢʨʝʤʦʚʠʭ ʽʟ 

ʟʝʣʝʥʠʤ ʚʽʜʪʽʥʢʦʤ ʙʫʪʦʥʽʚ. ʂʚʽʪʢʠ ʧʦʩʪʫʧʦʚʦ ʟʤʽʥʶʶʪʴ ʟʘʙʘʨʚʣʝʥʥʷ, 

ʩʪʘʶʪʴ ʩʚʽʪʣʦ ʘʙʦ ʪʝʤʥʦ-ʬʽʦʣʝʪʦʚʠʤʠ, ʨʽʜʰʝ ʙʽʣʠʤʠ.  

ɼʦʚʞʠʥʘ ʙʽʯʥʠʭ ʢʦʨʝʥʽʚ ʧʝʨʰʦʛʦ ʪʘ ʜʨʫʛʦʛʦ ʧʦʨʷʜʢʽʚ 

ʟʙʽʣʴʰʫʻʪʴʩʷ ʚ ʩʝʨʝʜʥʴʦʤʫ ʥʘ 5ï10 ʩʤ ʽ ʩʪʘʥʦʚʠʪʴ 30ï48 ʪʘ 10ï16 ʩʤ. 

ʅʘ ʙʽʯʥʠʭ ʢʦʨʝʥʷʭ ʨʦʟʚʠʚʘʶʪʴʩʷ ʯʠʩʣʝʥʥʽ ʢʦʨʝʥʝʚʽ ʚʦʣʦʩʢʠ, 

ʜʦʚʞʠʥʦʶ ʜʦ 5 ʩʤ. ɿʘʛʘʣʦʤ ʢʦʨʝʥʝʚʘ ʩʠʩʪʝʤʘ ʧʨʦʥʠʢʘʻ ʚ ˇʨʫʥʪ ʥʘ 

ʛʣʠʙʠʥʫ ʜʦ 60ï85 ʩʤ. 

ʇʨʠ ʟʥʠʞʝʥʥʽ ʪʝʤʧʝʨʘʪʫʨʠ ʜʦ ʆÜ ʉ ʧʦʰʢʦʜʞʫʶʪʴʩʷ ʙʫʪʦʥʠ ʪʘ 

ʢʚʽʪʢʠ, ʘ ʧʨʠ ʧʝʨʰʠʭ ʟʘʤʦʨʦʟʢʘʭ ʚʝʛʝʪʘʮʽʷ C. scadens ʧʨʠʧʠʥʷʻʪʴʩʷ. ɿʘ 

ʧʝʨʽʦʜ ʙʫʪʦʥʽʟʘʮʽʾ ʪʘ ʥʝʪʨʠʚʘʣʦʛʦ ʢʚʽʪʫʚʘʥʥʷ (ʙʣʠʟʴʢʦ 2-ʭ ʤʽʩʷʮʽʚ) ʥʘ 


