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ɸʋʓʃ ʐɸʈʋɸʐʓʃʓנʓ נʓʃʓʄɼɸʈʓ 

 

çɸʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ סʳʣʳʤʜʘʨʳè ʩʝʨʠʷʩʳ פʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳ ɹʽʣʽʤ ʞᴅʥʝ סʳʣʳʤ 

ʤʠʥʠʩʪʨʣʽʛʽ ɹʽʣʽʤ ʞᴅʥʝ סʳʣʳʤ ʩʘʣʘʩʳʥʜʘ cʘʧʘʥʳ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ ʢʦʤʠʪʝʪʽ סʳʣʳʤʠ ʝשʙʝʢʪʽש 

ʥʝʛʽʟʛʽ   ʥᴅʪʠʞʝʣʝʨʽʥ ʞʘʨʠʷʣʘʫ װʰʽʥ ײʩʳʥʘʪʳʥ סʳʣʳʤʠ ʙʘʩʳʣʳʤʜʘʨ ʪʽʟʙʝʩʽʥʝ ʝʥʛʝʥ 

(21.02.2022 ʞ.  ̄63 ʙײʡʨʳץ). 

 

ʃ.ɸ.ʊʦʭʝʪʦʚʘ ï סʳʣʳʤʠ  ʨʝʜʘʢʪʦʨ, ʘʫʳʣ h ʘʨʫʘʰʳʣʳסʳ סʳʣʳʤʜʘʨʳʥʳש ʜʦʢʪʦʨʳ, ʧʨʦʬʝʩʩʦʨ,  
 ʘʢʘʜʝʤʠʛʽ שʳʣʳʤʜʘʨ ʘʢʘʜʝʤʠʷʩʳʥʳס ץʘʛʨʘʨʣʳ ץʣʪʪʳױ ʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳץʘʟʘפ

 

ʈʝʜʘʢʮʠʷ ʘʣץʘʩʳ 

 

ɸ.ɹ.ɸʙʫʦʚʘ  

 

ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ סʳʣʳʤʜʘʨʳʥʳש ʜʦʢʪʦʨʳ, ʧʨʦʬʝʩʩʦʨ, çפʘʟʘץ 

 ʳʣʳʤʠ ʟʝʨʪʪʝʫ ʠʥʩʪʠʪʫʪʳèס ʘʤ ᴇʥʝʨʢᴅʩʽʧʪʝʨʽסʜʝʫ ʞᴅʥʝ ʪʘשʘʡʪʘ ᴇץ

ɾʐʉ, פʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳ 

ʉ.ʉ.ɸʨʳʩʪʘʥײסʣʦʚ  ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ סʳʣʳʤʜʘʨʳʥʳש ʢʘʥʜʠʜʘʪʳ, ʜʦʮʝʥʪ, 

çɾ.ɾʠʝʤʙʘʝʚ ʘʪʳʥʜʘסʳ פʘʟʘץ ᴇʩʽʤʜʽʢ ץʦʨסʘʫ ʞᴅʥʝ ʢʘʨʘʥʪʠʥ סʳʣʳʤʠ 

ʟʝʨʪʪʝʫ ʠʥʩʪʠʪʫʪʳè ɾʐʉ, פʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳ 

ʐ.ʆ.ɹʘʩʪʘʫʙʘʝʚʘ  

 

  

ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ סʳʣʳʤʜʘʨʳʥʳש ʢʘʥʜʠʜʘʪʳ, פʘʟʘץʩʪʘʥ 

ʈʝʩʧʫʙʣʠʢʘʩʳ ױʣʪʪʳץ ʘʛʨʘʨʣʳס ץʳʣʳʤʜʘʨ ʘʢʘʜʝʤʠʷʩʳʥʳש ʘʢʘʜʝʤʠʛʽ, 

çפʘʟʘץ ʝʛʽʥʰʽʣʽʢ  ʞᴅʥʝ ᴇʩʽʤʜʽʢ ʰʘʨʫʘʰʳʣʳסʳ סʳʣʳʤʠ ʟʝʨʪʪʝʫ 

ʠʥʩʪʠʪʫʪʳè ɾʐʉ ʙʘʩץʘʨʤʘ ʪᴇʨʘסʘʩʳ 

ʄ.ʊ.ɺʝʣʷʤʦʚ  

 

 

ʙʠʦʣʦʛʠʷ סʳʣʳʤʜʘʨʳʥʳש ʜʦʢʪʦʨʳ, ʧʨʦʬʝʩʩʦʨ, פʘʟʘץʩʪʘʥ 

ʈʝʩʧʫʙʣʠʢʘʩʳ  ױʣʪʪʳץ ʘʛʨʘʨʣʳס ץʳʣʳʤʜʘʨ ʘʢʘʜʝʤʠʷʩʳʥʳש ʈʝʩʝʡ 

ʞʘʨʘʪʳʣʳʩʪʘʥʫ סʳʣʳʤʜʘʨʳ ʘʢʘʜʝʤʠʷʩʳʥʳש ʞᴅʥʝ ɸʟʳץ-ʪװʣʽʢ 

 ʜʝʫשʘʡʪʘ ᴇץ ץʘʟʘפʘʢʘʜʝʤʠʛʽ, ç שʘʢʘʜʝʤʠʷʩʳʥʳ ץʣʪʪʳײ ʘʫʽʧʩʽʟʜʽʛʽץ

ʞᴅʥʝ ʪʘסʘʤ ᴇʥʝʨʢᴅʩʽʧʪʝʨʽ סʳʣʳʤʠ ʟʝʨʪʪʝʫ ʠʥʩʪʠʪʫʪʳè ɾʐʉ, 

 ʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳץʘʟʘפ

ʄ.ɻ. ʄʫʩʪʘʬʘʝʚ 

 

ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ סʳʣʳʤʜʘʨʳʥʳש ʜʦʢʪʦʨʳ, ʧʨʦʬʝʩʩʦʨ, ɸʟʝʨʙʘʡʞʘʥ 

 ʪʘʥʫ ʞᴅʥʝ ʘʛʨʦʭʠʤʠʷץʪʦʧʳʨʘ שʳʣʳʤ ʘʢʘʜʝʤʠʷʩʳʥʳס ץʣʪʪʳײ

ʠʥʩʪʠʪʫʪʳ, ɸʟʝʨʙʘʡʞʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳ 

ɹ.ɸ. ɼʫʡʩʝʤʙʝʢʦʚ ʙʠʦʣʦʛʠʷ סʳʣʳʤʜʘʨʳʥʳש ʢʘʥʜʠʜʘʪʳ, ʜʦʮʝʥʪ, çɾ.ɾʠʝʤʙʘʝʚ ʘʪʳʥʜʘסʳ 

 ʳʣʳʤʠ-ʟʝʨʪʪʝʫ ʠʥʩʪʠʪʫʪʳèס ʘʫ ʞᴅʥʝ ʢʘʨʘʥʪʠʥסʦʨץ ᴇʩʽʤʜʽʢ ץʘʟʘפ

ɾʐʉ, פʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳ 

ɻ.ʃ.ɿʝʣʝʥʩʢʠʡ  

 

 

ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ סʳʣʳʤʜʘʨʳʥʳש ʜʦʢʪʦʨʳ, ʧʨʦʬʝʩʩʦʨ,   çʂװʨʽʰ 

ʬʝʜʝʨʘʣʜʳ סʳʣʳʤʠ-ʟʝʨʪʪʝʫ ʦʨʪʘʣʳסʳè ʌʝʜʝʨʘʣʜʳץ ʤʝʤʣʝʢʝʪʪʽʢ 

ʙʶʜʞʝʪʪʽʢ סʳʣʳʤʠ ʤʝʢʝʤʝ,  ʈʝʩʝʡ ʌʝʜʝʨʘʮʠʷʩʳ 

ʅ.ɾ.ʄʫʩʣʠʤʦʚ  

 

 

ʪʝʭʥʠʢʘ סʳʣʳʤʜʘʨʳʥʳש ʜʦʢʪʦʨʳ, ץʘʫʳʤʜʘʩʪʳʨʳʣסʘʥ ʧʨʦʬʝʩʩʦʨ,  

 שʳʣʳʤʜʘʨ ʘʢʘʜʝʤʠʷʩʳʥʳס ץʘʛʨʘʨʣʳ ץʣʪʪʳױ  ʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳץʘʟʘפ

ʘʢʘʜʝʤʠʛʽ, ʐ.ʄײʨʪʘʟʘ ʘʪʳʥʜʘסʳ ʭʘʣʳץʘʨʘʣʳץ ʠʥʥʦʚʘʮʠʷʣʳץ 

ʠʥʩʪʠʪʫʪʳ, פʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳ 

ʅʘʢʠʙ ʋʣʣʘᴃ ʍʘʥ 

 

PhD,  ʧʨʦʬʝʩʩʦʨ, ɸʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ ʫʥʠʚʝʨʩʠʪʝʪʽ, ʇʝʰʘʚʘʨ, 

ʇᴅʢʽʩʪʘʥ ʀʩʣʘʤ ʈʝʩʧʫʙʣʠʢʘʩʳ 

ʐ.ʉ.ʈʩʘʣʠʝʚ   ʙʠʦʣʦʛʠʷ סʳʣʳʤʜʘʨʳʥʳש ʜʦʢʪʦʨʳ, ʜʦʮʝʥʪ, çפʘʟʘץ ʝʛʽʥʰʽʣʽʢ ʞᴅʥʝ 

ᴇʩʽʤʜʽʢ ʰʘʨʫʘʰʳʣʳסʳ סʳʣʳʤʠ-ʟʝʨʪʪʝʫ ʠʥʩʪʠʪʫʪʳè  ɾʐʉ, פʘʟʘץʩʪʘʥ 

ʈʝʩʧʫʙʣʠʢʘʩʳ 

ɸ.ʉ.ʈʩʘʣʠʝʚ  ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ סʳʣʳʤʜʘʨʳʥʳש ʢʘʥʜʠʜʘʪʳ, ʧʨʦʬʝʩʩʦʨ, 

çQazBioPharmè ױʣʪʪʳץ ʭʦʣʜʠʥʛʽè ɸפ ,פʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳ 

ʀ.ɸ.ʊʘʫʪʝʥʦʚ  ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ סʳʣʳʤʜʘʨʳʥʳש ʜʦʢʪʦʨʳ, פʦʨץʳʪ ɸʪʘ ʘʪʳʥʜʘסʳ 

 ʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳץʘʟʘפ ,ʳʟʳʣʦʨʜʘ ʫʥʠʚʝʨʩʠʪʝʪʽפ

ʂ.ʅ.ʊʦʜʝʨʠʯ  PhD, ʊʦʪʪʦʨʠ ʋʥʠʚʝʨʩʠʪʝʪʽ, ɾʘʧʦʥʠʷ 
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ʉɽʃʔʉʂʆʍʆɿʗʁʉʊɺɽʅʅʓɽ ʅɸʋʂʀ 

 

ʉʝʨʠʷ "ʉʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʥʘʫʢʠ" ʚʢʣʶʯʝʥʘ ʚ ʧʝʨʝʯʝʥʴ ʥʘʫʯʥʳʭ ʠʟʜʘʥʠʡ, 

ʨʝʢʦʤʝʥʜʫʝʤʳʭ ʂʦʤʠʪʝʪʦʤ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʢʘʯʝʩʪʚʘ ʚ ʩʬʝʨʝ ʦʙʨʘʟʦʚʘʥʠʷ ʠ 

ʥʘʫʢʠ ʄʠʥʠʩʪʝʨʩʪʚʘ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʥʘʫʢʠ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ʜʣʷ 

ʧʫʙʣʠʢʘʮʠʠ ʦʩʥʦʚʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʥʘʫʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

(ʧʨʠʢʘʟ  ̄63 ʦʪ 21.02.2022 ʛ.). 

 

ʃ.ɸ.ʊʦʭʝʪʦʚʘ ï ʥʘʫʯʥʳʡ ʨʝʜʘʢʪʦʨ, ʜʦʢʪʦʨ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʘʢʘʜʝʤʠʢ 

ʅʘʮʠʦʥʘʣʴʥʦʡ ʘʢʘʜʝʤʠʠ ʘʛʨʘʨʥʳʭ ʥʘʫʢ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ 

 

ʈʝʜʘʢʮʠʦʥʥʘʷ ʢʦʣʣʝʛʠʷ 

 

ɸ.ɹ.ɸʙʫʦʚʘ  

 

ʜʦʢʪʦʨ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʊʆʆ çʂʘʟʘʭʩʢʠʡ 

ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʡ ʠ ʧʠʱʝʚʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠè, ʈʝʩʧʫʙʣʠʢʘ ʂʘʟʘʭʩʪʘʥ 

ʉ.ʉ.ɸʨʳʩʪʘʥʛʫʣʦʚ  ʢʘʥʜʠʜʘʪ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ, ʜʦʮʝʥʪ, ʊʆʆ çʂʘʟʘʭʩʢʠʡ 

ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʟʘʱʠʪʳ ʠ ʢʘʨʘʥʪʠʥʘ ʨʘʩʪʝʥʠʡ 

ʠʤ.ɾ. ɾʠʝʤʙʘʝʚʘè, ʈʝʩʧʫʙʣʠʢʘ ʂʘʟʘʭʩʪʘʥ  

ʐ.ʆ.ɹʘʩʪʘʫʙʘʝʚʘ  ʢʘʥʜʠʜʘʪ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ, ʘʢʘʜʝʤʠʢ ʅʘʮʠʦʥʘʣʴʥʦʡ 

ʘʢʘʜʝʤʠʠ ʘʛʨʘʨʥʳʭ ʥʘʫʢ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ, ʊʆʆ çʂʘʟʘʭʩʢʠʡ 

ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʟʝʤʣʝʜʝʣʠʷ ʠ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘè, 

ʈʝʩʧʫʙʣʠʢʘ ʂʘʟʘʭʩʪʘʥ 

ʄ.ʊ.ɺʝʣʷʤʦʚ  

 

ʜʦʢʪʦʨ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʘʢʘʜʝʤʠʢ ʅʘʮʠʦʥʘʣʴʥʦʡ ʘʢʘʜʝʤʠʠ 

ʘʛʨʘʨʥʳʭ ʥʘʫʢ ʈʝʩʧʫʙʣʠʢʘ ʂʘʟʘʭʩʪʘʥ, ɸʢʘʜʝʤʠʢ ʈʦʩʩʠʡʩʢʦʡ 

ɸʢʘʜʝʤʠʠ ɽʩʪʝʩʪʚʦʟʥʘʥʠʷ  ʠ ɸʢʘʜʝʤʠʢ ʅʘʮʠʦʥʘʣʴʥʦʡ ʘʢʘʜʝʤʠʠ ʧʦ 

ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʊʆʆ 

çʂʘʟʘʭʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʡ ʠ 

ʧʠʱʝʚʦʡ  ʧʨʦʤʳʰʣʝʥʥʦʩʪʠè, ʈʝʩʧʫʙʣʠʢʘ ʂʘʟʘʭʩʪʘʥ 

ʄ.ɻ. ʄʫʩʪʘʬʘʝʚ  ʜʦʢʪʦʨ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʀʥʩʪʠʪʫʪ 

ʧʦʯʚʦʚʝʜʝʥʠʷ ʠ ʘʛʨʦʭʠʤʠʠ ʅʘʮʠʦʥʘʣʴʥʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ 

ɸʟʝʨʙʘʡʜʞʘʥʘ, ʈʝʩʧʫʙʣʠʢʘ ɸʟʝʨʙʘʡʜʞʘʥ 

ɹ.ɸ.ɼʫʡʩʝʤʙʝʢʦʚ  ʢʘʥʜʠʜʘʪ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, ʊʆʆ çʂʘʟʘʭʩʢʠʡ ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ ʠ ʢʘʨʘʥʪʠʥʘ ʠʤʝʥʠ 

ɾ.ɾʠʝʤʙʘʝʚʘè, ʈʝʩʧʫʙʣʠʢʘ ʂʘʟʘʭʩʪʘʥ 

ɻ.ʃ.ɿʝʣʝʥʩʢʠʡ  ʜʦʢʪʦʨ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʌɻɹʅʋ 

çʌʝʜʝʨʘʣʴʥʳʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ ʨʠʩʘè, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ  

ʅ.ɾ.ʄʫʩʣʠʤʦʚ  

 

ʜʦʢʪʦʨ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʡ ʧʨʦʬʝʩʩʦʨ, ʯʣʝʥ-ʢʦʨʨʝʩ-

ʧʦʥʜʝʥʪ ʅʘʮʠʦʥʘʣʴʥʦʡ ʘʢʘʜʝʤʠʠ ʘʛʨʘʨʥʳʭ ʥʘʫʢ ʈʝʩʧʫʙʣʠʢʠ 

ʂʘʟʘʭʩʪʘʥ, ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʠʥʥʦʚʘʮʠʦʥʥʳʡ ʠʥʩʪʠʪʫʪ ʠʤʝʥʠ 

ʐ.ʄʫʨʪʘʟʘ, ʈʝʩʧʫʙʣʠʢʘ ʂʘʟʘʭʩʪʘʥ 

ʅʘʢʠʙ ʋʣʣʘ ʍʘʥ PhD, ʧʨʦʬʝʩʩʦʨ, ɸʛʨʘʨʥʳʡ  ʫʥʠʚʝʨʩʠʪʝʪ, ʛ.ʇʝʰʘʚʘʨ, ʇʘʢʠʩʪʘʥ  

ʐ.ʉ.ʈʩʘʣʠʝʚ   ʜʦʢʪʦʨ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, ʊʆʆ çʂʘʟʘʭʩʢʠʡ ʥʘʫʯʥʦ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʟʝʤʣʝʜʝʣʠʷ ʠ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘè, 

ʈʝʩʧʫʙʣʠʢʘ ʂʘʟʘʭʩʪʘʥ  

ɸ.ʉ.ʈʩʘʣʠʝʚ  ʢʘʥʜʠʜʘʪ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ɸʆ 

çʅʘʮʠʦʥʘʣʴʥʳʡ ʭʦʣʜʠʥʛ QazBioPharmè, ʈʝʩʧʫʙʣʠʢʘ ʂʘʟʘʭʩʪʘʥ 

ʀ.ɸ.ʊʘʫʪʝʥʦʚ  ʜʦʢʪʦʨ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ, ʂʳʟʳʣʦʨʜʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʠʤʝʥʠ ʂʦʨʢʳʪ ɸʪʘ, ʈʝʩʧʫʙʣʠʢʘ ʂʘʟʘʭʩʪʘʥ 

ʂ.ʅ.ʊʦʜʝʨʠʯ  PhD, ʋʥʠʚʝʨʩʠʪʝʪ ʊʦʪʪʦʨʠ, ʗʧʦʥʠʷ. 
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1ʊʆʆ çʂʘʟʘʭʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʨʠʩʦʚʦʜʩʪʚʘ ʠʤ. ʀ. ɾʘʭʘʝʚʘè, 

ʛ.ʂʳʟʳʣʦʨʜʘ, ʂʘʟʘʭʩʪʘʥ 
2ʊʆʆ çʂʘʟʘʭʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʟʝʤʣʝʜʝʣʠʷ ʠ 

ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘè, ɸʣʤʘʪʠʥʩʢʘʷ ʦʙʣʘʩʪʴ, ʧʦʩ. ɸʣʤʘʣʳʙʘʢ, ʂʘʟʘʭʩʪʘʥ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʧʨʦʙʣʝʤʘ ʜʠʚʝʨʩʠʬʠʢʘʮʠʠ ʦʩʦʙʝʥʥʦ ʦʩʪʨʦ ʩʪʦʠʪ ʚ 

ʂʳʟʳʣʦʨʜʠʥʩʢʦʡ ʦʙʣʘʩʪʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʣʦʞʠʚʰʝʡʩʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʭʨʦʥʠʯʝʩʢʦʛʦ 

ʜʝʬʠʮʠʪʘ ʦʨʦʩʠʪʝʣʴʥʦʡ ʚʦʜʳ, ʯʪʦ ʩʦʟʜʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚʦʟʜʝʣʳʚʘʥʠʷ 

ʤʘʣʦʚʦʜʦʧʦʪʨʝʙʣʷʝʤʳʭ ʢʫʣʴʪʫʨ, ʢ ʢʦʪʦʨʳʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʩʘʭʘʨʥʫʶ ʩʚʝʢʣʫ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ 

ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʠ ʠʩʧʳʪʘʪʝʣʴʥʳʭ ʨʘʙʦʪ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ 

ʚʳʷʚʣʝʥʠʝ ʥʘʠʙʦʣʝʝ ʘʜʘʧʪʠʚʥʳʭ ʢ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ ʨʠʩʦʚʳʭ ʩʠʩʪʝʤ 

ʇʨʠʘʨʘʣʴʷ, ʩʬʦʨʤʠʨʦʚʘʚʰʠʭ ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʫʨʦʞʘʠ ʩ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʩʘʭʘʨʘ ʛʠʙʨʠʜʦʚ 

ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ. ʇʦʣʝʚʳʝ ʦʧʳʪʳ ʧʨʦʚʝʜʝʥʳ ʥʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤ ʩʪʘʮʠʦʥʘʨʝ ʂʘʟʘʭʩʢʦʛʦ 

ʅʀʀ ʨʠʩʦʚʦʜʩʪʚʘ ʠʤ. ʀ. ɾʘʭʘʝʚʘ, ʨʘʟʤʝʱʝʥʥʦʛʦ ʥʘ ʧʝʨʚʦʤ ʩʝʚʦʦʙʦʨʦʪʝ, ʧʦʣʝ 7, ʛʜʝ 

ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʤ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ ʙʳʣ ʨʠʩ. ɺ ʢʘʯʝʩʪʚʝ ʠʟʫʯʘʝʤʳʭ ʬʘʢʪʦʨʦʚ ʙʳʣʠ ʜʝʩʷʪʴ 

ʛʠʙʨʠʜʦʚ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʠ ʟʘʨʫʙʝʞʥʦʡ ʩʝʣʝʢʮʠʠ. ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ 

ʫʩʣʦʚʠʷʭ ʨʠʩʦʚʳʭ ʧʦʯʚ ʂʳʟʳʣʦʨʜʠʥʩʢʦʡ ʦʙʣʘʩʪʠ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʩʘʭʘʨʥʘʷ ʩʚʝʢʣʘ 

ʬʦʨʤʠʨʦʚʘʣʘ ʚʳʩʦʢʠʡ ʫʨʦʞʘʡ ï 479,2-501,9 ʮ/ʛʘ ʧʨʠ ʩʘʭʘʨʠʩʪʦʩʪʠ 19,0-20,6%, ʩʙʦʨ ʩʘʭʘʨʘ ʩ 

ʦʜʥʦʛʦ ʛʝʢʪʘʨʘ ʩʦʩʪʘʚʠʣ ï 89,84-98,73 ʮ/ʛʘ, ʯʪʦ ʧʨʝʚʳʰʘʝʪ ʩʪʘʥʜʘʨʪ ʥʘ 24,05-32,94 ʮ/ʛʘ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ ʧʦ ʩʦʚʦʢʫʧʥʦʩʪʠ ʧʦʢʘʟʘʪʝʣʝʡ ʫʨʦʞʘʡʥʦʩʪʠ, ʩʘʭʘʨʠʩʪʦʩʪʠ ʠ ʩʙʦʨʘ ʩʘʭʘʨʘ ʣʫʯʰʠʤʠ 

ʛʠʙʨʠʜʘʤʠ ʚ ʫʩʣʦʚʠʷʭ ʨʠʩʦʚʳʭ ʩʠʩʪʝʤ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ɸʙʫʣʭʘʡʳʨ, Dusuderia, ʉʢʘʣʘ. ʕʪʠ 

ʛʠʙʨʠʜʳ ʨʝʢʦʤʝʥʜʫʶʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʦʩʝʚʦʚ, ʢʘʢ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʧʦ 

ʫʨʦʚʥʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ ʘʜʘʧʪʠʚʥʦʩʪʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʠʚʝʨʩʠʬʠʢʘʮʠʷ, ʘʜʘʧʪʠʚʥʦʩʪʴ, ʩʘʭʘʨʥʘʷ ʩʚʝʢʣʘ, ʵʢʦʣʦʛʠʯʝʩʢʦʝ 

ʩʦʨʪʦʠʩʧʳʪʘʥʠʝ, ʛʠʙʨʠʜʳ, ʫʨʦʞʘʡʥʦʩʪʴ, ʩʘʭʘʨʠʩʪʦʩʪʴ, ʩʙʦʨ ʩʘʭʘʨʘ. 

 

ɺʚʝʜʝʥʠʝ. ʉʘʭʘʨʥʘʷ ʩʚʝʢʣʘ ʚ ʈʝʩʧʫʙʣʠʢʝ ʂʘʟʘʭʩʪʘʥ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʦʡ 

ʪʝʭʥʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʦʡ, ʜʘʶʱʝʡ ʩʳʨʴʝ ʜʣʷ ʩʘʭʘʨʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʇʦʙʦʯʥʳʝ 

ʧʨʦʜʫʢʪʳ ʠ ʦʪʭʦʜʳ ʩʘʭʘʨʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠʤʝʶʪ ʦʧʨʝʜʝʣʝʥʥʫʶ ʮʝʥʥʦʩʪʴ ʚ 

ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʷʭ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. 

ʉʘʭʘʨʥʘʷ ʩʚʝʢʣʘ ï ʦʯʝʥʴ ʧʣʘʩʪʠʯʥʘʷ ʢʫʣʴʪʫʨʘ. ʀʟʤʝʥʝʥʠʝ ʝʝ ʧʨʠʟʥʘʢʦʚ, 

ʫʨʦʞʘʡʥʳʭ ʩʚʦʡʩʪʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ, ʫʨʦʚʥʷ 

ʧʨʠʤʝʥʷʝʤʦʡ ʘʛʨʦʪʝʭʥʠʢʠ ʢʦʣʝʙʣʝʪʩʷ ʚ ʙʦʣʴʰʠʭ ʧʨʝʜʝʣʘʭ. ʇʦʵʪʦʤʫ ʧʨʦʚʝʜʝʥʠʝ 
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ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʨʪʦʠʩʧʳʪʘʥʠʷ ʠ ʠʟʫʯʝʥʠʝ ʦʩʥʦʚʥʳʭ ʚʦʧʨʦʩʦʚ ʙʠʦʣʦʛʠʯʝʩʢʠʭ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʢʫʣʴʪʫʨʳ ʚʘʞʥʦ ʜʣʷ ʚʚʝʜʝʥʠʷ ʝʝ ʚ ʨʠʩʦʚʳʝ ʩʝʚʦʦʙʦʨʦʪʳ ʚ ʢʘʯʝʩʪʚʝ 

ʜʠʚʝʨʩʠʬʠʢʘʮʠʦʥʥʦʡ ʢʫʣʴʪʫʨʳ [1].  

ɺ ʠʶʥʝ 1991 ʛ. ʚ ʐʘʤʙʨʠ (ʌʨʘʥʮʠʷ) ʧʨʦʭʦʜʠʣʘ ʚʳʩʪʘʚʢʘ, ʧʦʩʚʷʱʝʥʥʘʷ 

ʜʦʩʪʠʞʝʥʠʷʤ ʠ ʧʝʨʩʧʝʢʪʠʚʘʤ ʚʦʟʜʝʣʳʚʘʥʠʷ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ. ʇʦʢʘʟʘʥʘ ʙʦʣʴʰʘʷ 

ʢʦʣʣʝʢʮʠʷ ʩʦʨʪʦʚ, ʥʘʯʠʥʘʷ ʩ ʜʨʝʚʥʠʭ ʚʨʝʤʝʥ. ʇʦʣʫʯʝʥʳ ʚʳʩʦʢʦʫʨʦʞʘʡʥʳʝ ʩʦʨʪʘ ʩ 

ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʩʘʭʘʨʘ, ʫʩʪʦʡʯʠʚʳʝ ʢʦ ʤʥʦʛʠʤ ʚʨʝʜʠʪʝʣʷʤ ʠ ʙʦʣʝʟʥʷʤ. 

ʆʩʥʦʚʥʳʝ ʨʘʟʜʝʣʳ ʚʳʩʪʘʚʢʠ ʙʳʣʠ ʧʦʩʚʷʱʝʥʳ ʪʝʭʥʠʢʝ ʚʦʟʜʝʣʳʚʘʥʠʷ ʩʚʝʢʣʳ [2]. 

ʉʘʭʘʨʥʘʷ ʩʚʝʢʣʘ ʚ ʫʩʣʦʚʠʷʭ ʂʳʟʳʣʦʨʜʠʥʩʢʦʡ ʦʙʣʘʩʪʠ ï ʢʫʣʴʪʫʨʘ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʥʦʚʘʷ. ʇʦʵʪʦʤʫ, ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʧʦʜʙʦʨ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ ʩʦʨʪʦʚ, 

ʧʨʠʩʧʦʩʦʙʣʝʥʥʳʭ ʢ ʤʝʩʪʥʳʤ ʫʩʣʦʚʠʷʤ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʥʘʤʠ ʚʝʜʝʪʩʷ ʵʢʦʣʦʛʠʯʝʩʢʦʝ 

ʩʦʨʪʦʠʩʧʳʪʘʥʠʝ ʨʘʟʣʠʯʥʳʭ ʩʦʨʪʦʚ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ. ɸʥʘʣʦʛʠʯʥʘʷ ʨʘʙʦʪʘ ʧʦ ʠʟʫʯʝʥʠʶ 

ʨʘʟʣʠʯʥʳʭ ʩʦʨʪʦʚ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ ʧʨʦʚʝʜʝʥʘ ʂʘʣʠʥʠʥʳʤ ɸ.ʊ. [3]. ʊʘʢ, ʚ ʦʨʦʰʘʝʤʳʭ 

ʫʩʣʦʚʠʷʭ 1986-1988 ʛʛ. ʥʘ ʩʨʝʜʥʝʚʳʱʝʣʦʯʝʥʥʦʤ ʪʷʞʝʣʦ-ʩʫʛʣʠʥʠʩʪʦʤ ʯʝʨʥʦʟʝʤʝ 

ʠʟʫʯʝʥʳ 10 ʨʘʡʦʥʠʨʦʚʘʥʥʳʭ ʠ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʩʦʨʪʦʚ ʠ ʛʠʙʨʠʜʦʚ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ.  

ʅʘ ʬʦʥʝ ʦʨʦʰʝʥʠʷ ʥʘʠʙʦʣʝʝ ʫʨʦʞʘʡʥʳʤʠ ʙʳʣʠ ʈʘʤʦʥʩʢʘʷ ʄʉ 18, ʖʙʠʣʝʡʥʳʡ, 

ʈʘʤʦʥʩʢʘʷ ʄʉ 22, ʃʴʛʦʚʩʢʘʷ ʦʜʥʦʩʝʤʷʥʥʘʷ 52, ʥʘʠʤʝʥʝʝ ʫʨʦʞʘʡʥʳʤʠ ʥʘ ʦʙʦʠʭ ʬʦʥʘʭ 

ï ʈʘʤʦʥʩʢʘʷ ʦʜʥʦʩʝʤʷʥʥʘʷ 32, ʈʘʤʦʥʩʢʘʷ ʦʜʥʦʩʝʤʷʥʥʘʷ 9 ʠ ʩʦʨʪ ʊʝʪʨʘ 1. 

ʂʣʷʯʝʥʢʦ ɺ.ʀ., ɹʦʨʠʩʶʢ ɺ.ʅ. [4] ʠʟʫʯʘʣʠ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʩʦʨʪʦʚ ʠ 

ʛʠʙʨʠʜʦʚ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ ʚ ʨʘʟʣʠʯʥʳʭ ʮʝʥʦʟʘʭ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʢʘʞʜʳʡ ʩʦʨʪ ʠ ʢʘʞʜʦʝ ʨʘʩʪʝʥʠʝ ʠʤʝʝʪ ʢʦʣʠʯʝʩʪʚʝʥʥʦ 

ʚʳʨʘʞʝʥʥʳʡ ʚ ʚʠʜʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʩʪʠ ʙʠʦʣʦʛʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡ ʝʛʦ ʛʝʥʦʪʠʧ. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʵʪʠʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ, ʧʨʠʩʫʱʝʝ ʜʘʥʥʦʤʫ 

ʩʦʨʪʫ, ʷʚʣʷʝʪʩʷ ʝʛʦ ʙʠʦʧʘʩʧʦʨʪʦʤ. 

ʂʫʣʢʝʝʚ ɽ.ɽ. ʦʪʤʝʯʘʝʪ, ʯʪʦ ʩʦʨʪʘʤ ʠ ʛʠʙʨʠʜʘʤ ʧʨʠʥʘʜʣʝʞʠʪ ʦʧʨʝʜʝʣʝʥʥʘʷ ʨʦʣʴ ʚ 

ʠʩʧʦʴʟʦʚʘʥʠʠ ʧʦʪʝʥʮʠʘʣʘ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʠ ʚʩʝʭ ʬʘʢʪʦʨʦʚ 

ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʟʝʤʣʝʜʝʣʠʷ. ʅʦʚʳʝ ʩʦʨʪʘ ʠ ʛʠʙʨʠʜʳ ʷʚʣʷʶʪʩʷ ʚʝʜʫʱʠʤ ʵʣʝʤʝʥʪʦʤ 

ʪʝʭʥʦʣʦʛʠʠ, ʧʦʩʢʦʣʴʢʫ ʦʪ ʥʝʛʦ ʚʦ ʤʥʦʛʦ ʟʘʚʠʩʷʪ ʢʘʢ ʫʨʦʚʝʥʴ ʫʨʦʞʘʡʥʦʩʪʠ, ʪʘʢ ʠ ʚʳʭʦʜ 

ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ [5,6]. ɺ 1995-1999 ʛʛ. ʚ ʢʦʤʧʣʝʢʩʝ ʩ ʩʝʣʝʢʮʠʦʥʝʨʘʤʠ 

ʂʘʟʘʭʩʢʦʛʦ ʅʀʀ ʟʝʤʣʝʜʝʣʠʷ ʧʨʦʚʦʜʠʣʘʩʴ ʨʘʙʦʪʘ ʧʦ ʦʮʝʥʢʝ 150 ʩʦʨʪʦʚ ʠ ʩʦʨʪʦʦʙʨʘʟʮʦʚ 

ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ ʤʝʩʪʥʦʡ ʠ ʟʘʨʫʙʝʞʥʦʡ ʩʝʣʝʢʮʠʠ  ʥʘ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʬʫʟʘʨʠʦʟʥʦʡ 

ʛʥʠʣʠ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʦʨʪʘ ɼʦʨʘ, ɼʦʨʦʪʝʷ, ʉʪʨʘʪʦʝ ʠ ʈʦʢʩʘʥʘ ʚʦʟʜʝʣʳʚʘʶʪʩʷ ʚ 

ɸʣʤʘʪʠʥʩʢʦʡ ʦʙʣʘʩʪʠ ʥʘ ʧʣʦʱʘʜʠ 9980 ʛʘ ʠ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʩʝʣʝʢʮʠʦʥʥʦʡ 

ʨʘʙʦʪʝ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʧʦʣʫʯʠʪʴ ʩʦʨʪʦʦʙʨʘʟʮʳ ʇR-25, ʂ-1002, ʂ-1003, ʂ-1518, 

ʫʩʪʦʡʯʠʚʳʝ ʢ ʛʥʠʣʷʤ, ʢʦʪʦʨʳʝ ʧʝʨʝʜʘʥʳ ʚ ɻʉʋ ʨʝʩʧʫʙʣʠʢʠ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ [7,8]. 

ʇʨʠ ʠʩʧʳʪʘʥʠʠ ʩʦʨʪʦʚ ʠ ʛʠʙʨʠʜʦʚ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ ʦʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ 

ʘʜʘʧʪʘʮʠʷ ʠʭ ʢ ʤʝʩʪʥʳʤ ʫʩʣʦʚʠʷʤ. ɼʣʷ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ʧʦʣʫʯʝʥʠʷ ʩʪʘʙʠʣʴʥʳʭ 

ʫʨʦʞʘʝʚ ʪʨʝʙʫʝʪʩʷ ʠʟʫʯʝʥʠʝ ʘʜʘʧʪʠʚʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ, ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʪʘʙʠʣʴʥʦʩʪʠ ʠ 

ʦʮʝʥʢʘ ʩʨʝʜʳ ʜʣʷ ʦʪʙʦʨʘ ʛʠʙʨʠʜʦʚ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ, ʙʦʣʝʝ ʫʩʪʦʡʯʠʚʳʭ ʚ ʤʝʩʪʥʳʭ 

ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ, ʯʪʦ ʚʳʟʳʚʘʝʪ ʦʧʨʝʜʝʣʝʥʥʳʡ ʥʘʫʯʥʳʡ ʠ 

ʧʨʘʢʪʠʯʝʩʢʠʡ ʠʥʪʝʨʝʩ [9]. 

ʇʦ ʜʘʥʥʳʤ ʅʘʮʠʦʥʘʣʴʥʦʡ ʘʩʩʦʮʠʘʮʠʠ ʩʘʭʘʨʥʠʢʦʚ ʋʢʨʘʠʥʳ ʩʝʡʯʘʩ ʩʦʨʪʘ ʠ 

ʛʠʙʨʠʜʳ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʩʝʣʝʢʮʠʠ ʟʘʥʠʤʘʶʪ 92% ʦʪ ʦʙʱʝʡ ʧʣʦʱʘʜʠ ʧʦʩʝʚʘ ʩʘʭʘʨʥʦʡ 

ʩʚʝʢʣʳ ʚ ʋʢʨʘʠʥʝ. ʆʪʧʫʩʢʘʶʪʩʷ ʥʘ ʧʦʩʝʚ ʢʘʣʠʙʨʦʚʘʥʥʳʝ ʠ ʠʥʢʨʫʩʪʠʨʦʚʘʥʥʳʝ ʩʝʤʝʥʘ 

ʬʨʘʢʮʠʡ 3,5-4,5 ʠ 4,5-5,5, ʧʨʠ ʩʨʝʜʥʝ-ʚʟʚʝʰʝʥʥʦʡ ʚʩʭʦʞʝʩʪʠ 91%, ʦʜʥʦʨʦʩʪʢʦʚʦʩʪʠ ï 

94%, ʚʳʨʘʚʥʝʥʥʦʩʪʠ ï 93% [10]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʣʠʪʝʨʘʪʫʨʥʳʡ ʦʙʟʦʨ ʜʘʝʪ ʥʘʤ 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʘʚʠʣʴʥʦ ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ 

ʩʦʨʪʦʠʩʧʳʪʘʥʠʷ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ ʚ ʫʩʣʦʚʠʷʭ ʇʨʠʘʨʘʣʴʷ.  
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ɸʢʪʫʘʣʴʥʦʩʪʴ. ʇʨʦʙʣʝʤʘ ʜʠʚʝʨʩʠʬʠʢʘʮʠʠ ʦʩʦʙʝʥʥʦ ʦʩʪʨʦ ʩʪʦʠʪ ʚ 

ʂʳʟʳʣʦʨʜʠʥʩʢʦʡ ʦʙʣʘʩʪʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʣʦʞʠʚʰʝʡʩʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ, 

ʭʨʦʥʠʯʝʩʢʦʛʦ ʜʝʬʠʮʠʪʘ ʦʨʦʩʠʪʝʣʴʥʦʡ ʚʦʜʳ ʠ ʥʝʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʟʘʥʷʪʦʩʪʠ ʥʘʩʝʣʝʥʠʷ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʨʝʰʝʥʠʝ ʟʘʜʘʯ ʧʦ ʫʚʝʣʠʯʝʥʠʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʢʫʣʴʪʫʨ ʠ ʠʭ ʘʩʩʦʨʪʠʤʝʥʪʘ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʩʚʷʟʘʥʦ ʩ ʜʠʚʝʨʩʠʬʠʢʘʮʠʝʡ 

ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ: ʪʝʭʥʦʣʦʛʠʡ ʚʦʟʜʝʣʳʚʘʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʥʦʚʳʭ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ ʩʦʨʪʦʚ ʠ ʥʦʤʝʨʦʚ ʪʝʭʥʠʯʝʩʢʠʭ ʢʫʣʴʪʫʨ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʠ 

ʟʘʨʫʙʝʞʥʦʡ ʩʝʣʝʢʮʠʠ, ʘʜʘʧʪʠʨʦʚʘʥʥʳʭ ʢ ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʟʦʥʝ ʇʨʠʘʨʘʣʴʷ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʩʪʘʙʠʣʴʥʳʝ ʫʨʦʞʘʠ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʧʦʩʝʚʳ ʨʠʩʘ ʚ ʂʳʟʳʣʦʨʜʠʥʩʢʦʡ 

ʦʙʣʘʩʪʠ, ʥʝʦʙʭʦʜʠʤʦ ʩʦʭʨʘʥʷʪʴ ʥʘ ʫʨʦʚʥʝ 75-85 ʪʳʩ.ʛʘ ʚ ʢʘʯʝʩʪʚʝ ʤʝʣʠʦʨʠʨʫʶʱʝʡ 

ʢʫʣʴʪʫʨʳ, ʪʘʢ ʢʘʢ ʜʘʣʴʥʝʡʰʝʝ ʩʦʢʨʘʱʝʥʠʝ ʧʦʩʝʚʦʚ ʨʠʩʘ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ 

ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʦʤʫ ʨʦʩʪʫ ʟʘʩʦʣʝʥʠʷ ʠʥʞʝʥʝʨʥʦ-ʧʦʜʛʦʪʦʚʣʝʥʥʳʭ ʟʝʤʝʣʴ. 

ɺʚʝʜʝʥʠʝ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ ʚ ʢʘʯʝʩʪʚʝ ʜʠʚʝʨʩʠʬʠʢʘʮʠʦʥʥʦʡ ʢʫʣʴʪʫʨʳ ʚ ʨʠʩʦʚʳʝ 

ʩʝʚʦʦʙʦʨʦʪʳ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʝʰʝʥʠʶ ʩʣʝʜʫʶʱʠʭ ʚʦʧʨʦʩʦʚ: 

- ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʦʯʚʝʥʥʘʷ ʚʣʘʛʘ, ʪʘʢ ʢʘʢ ʩʘʭʘʨʥʘʷ ʩʚʝʢʣʘ 

ʦʪʥʦʩʠʪʩʷ ʢ ʢʫʣʴʪʫʨʘʤ ʨʘʥʥʝʛʦ ʧʦʩʝʚʘ, ʯʪʦ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʠʪʴ ʚʩʭʦʜʳ ʟʘ ʩʯʝʪ 

ʝʩʪʝʩʪʚʝʥʥʦʡ ʚʣʘʛʠ ʧʦʯʚʳ ʧʦʩʣʝ ʨʠʩʘ; 

- ʧʦʚʳʰʘʝʪʩʷ ʢʫʣʴʪʫʨʘ ʟʝʤʣʝʜʝʣʠʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʤʥʦʛʦʢʨʘʪʥʳʭ ʤʝʞʜʫʨʷʜʥʳʭ 

ʦʙʨʘʙʦʪʦʢ ʫʣʫʯʰʘʶʪʩʷ ʬʠʟʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʧʦʯʚʳ ʥʘ ʧʦʩʝʚʘʭ ʪʝʭʥʠʯʝʩʢʠʭ ʢʫʣʴʪʫʨ, 

ʩʥʠʞʘʝʪʩʷ ʟʘʩʦʨʝʥʥʦʩʪʴ, ʟʘʙʦʣʘʯʠʚʘʝʤʦʩʪʴ, ʧʦʚʨʝʞʜʘʝʤʦʩʪʴ ʧʦʩʝʚʦʚ ʙʦʣʝʟʥʷʤʠ; 

- ʦʙʝʩʧʝʯʝʥʠʝ ʥʘʩʝʣʝʥʠʷ ʂʳʟʳʣʦʨʜʠʥʩʢʦʡ ʦʙʣʘʩʪʠ ʤʝʩʪʥʦʡ ʧʨʦʜʫʢʮʠʝʡ 

ʧʝʨʝʨʘʙʦʪʢʠ ʵʪʠʭ ʢʫʣʴʪʫʨ. 

ʉʘʭʘʨʥʘʷ ʩʚʝʢʣʘ ʷʚʣʷʝʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʦʚʦʡ ʢʫʣʴʪʫʨʦʡ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, 

ʧʨʦʚʝʜʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʨʪʦʠʩʧʳʪʘʥʠʷ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ ʜʣʷ ʠʟʫʯʝʥʠʷ 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʝʝ ʩ ʮʝʣʴʶ ʧʦʜʙʦʨʘ ʩʦʨʪʦʚ, ʤʘʢʩʠʤʘʣʴʥʦ ʘʜʘʧʪʠʨʦʚʘʥʥʳʭ 

ʢ ʤʝʩʪʥʳʤ ʫʩʣʦʚʠʷʤ, ʷʚʣʷʶʪʩʷ ʚʝʩʴʤʘ ʘʢʪʫʘʣʴʥʳʤ [11]. 

ɺ ʫʩʣʦʚʠʷʭ ʟʘʩʦʣʝʥʥʳʭ ʧʦʯʚ ʨʠʩʦʚʳʭ ʩʠʩʪʝʤ ʇʨʠʘʨʘʣʴʷ ʧʨʦʚʦʜʠʪʩʷ 

ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʩʦʨʪʦʠʩʧʳʪʘʥʠʝ ʜʝʩʷʪʠ ʩʦʨʪʦʚ ʠ ʛʠʙʨʠʜʦʚ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ, ʜʣʷ ʧʦʜʙʦʨʘ 

ʚʳʩʦʢʦʫʨʦʞʘʡʥʳʭ ʩ ʚʳʩʦʢʠʤ ʢʘʯʝʩʪʚʦʤ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʩʦʨʪʦʚ ʠ ʛʠʙʨʠʜʦʚ ʠ 

ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʠʭ ʚ ʨʠʩʦʩʝʶʱʠʭ ʭʦʟʷʡʩʪʚʘʭ ʦʙʣʘʩʪʠ ʜʣʷ ʜʠʚʝʨʩʠʬʠʢʘʮʠʠ 

ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ ʦʙʣʘʩʪʠ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ɺʢʣʶʯʝʥʠʝ ʪʝʭʥʠʯʝʩʢʠʭ ʢʫʣʴʪʫʨ ʚ ʩʝʚʦʦʙʦʨʦʪʳ ʚʣʠʷʝʪ 

ʥʘ ʦʙʱʠʡ ʧʦʜʲʝʤ ʢʫʣʴʪʫʨʳ ʟʝʤʣʝʜʝʣʠʷ, ʦʥʠ ʦʪʥʦʩʷʪʩʷ ʢ ʨʘʥʥʠʤ ʢʫʣʴʪʫʨʘʤ, ʵʢʦʥʦʤʥʦ 

ʨʘʩʭʦʜʫʶʱʠʭ ʚʦʜʫ. ʗʚʣʷʷʩʴ ʛʘʣʦʬʠʪʥʦʡ ʢʫʣʴʪʫʨʦʡ ʩʘʭʘʨʥʘʷ ʩʚʝʢʣʘ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʨʘʩʩʦʣʝʥʠʶ ʧʦʯʚ ʟʘ ʩʯʝʪ ʚʳʥʦʩʘ ʩʦʣʝʡ. ʉʚʝʢʣʘ ʷʚʣʷʝʪʩʷ ʩʦʣʝ-, ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʦʡ 

ʢʫʣʴʪʫʨʦʡ, ʣʝʛʢʦ ʚʚʦʜʠʪʩʷ ʚ ʨʠʩʦʚʳʡ ʩʝʚʦʦʙʦʨʦʪ ʚ ʢʘʯʝʩʪʚʝ ʜʠʚʝʨʩʠʬʠʢʘʮʠʥʥʦʡ 

ʢʫʣʴʪʫʨʳ. ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʡ ï ʚʚʝʜʝʥʠʝ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ ʚ ʨʠʩʦʚʳʝ ʩʝʚʦʦʙʦʨʦʪʳ ʩ 

ʮʝʣʴʶ ʜʠʚʝʨʩʠʬʠʢʘʮʠʠ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ ʟʦʥʳ ʇʨʠʘʨʘʣʴʷ, ʥʘʧʨʘʚʣʝʥʥʘʷ ʥʘ ʧʦʚʳʰʝʥʠʝ 

ʧʣʦʜʦʨʦʜʠʷ ʨʠʩʦʚʳʭ ʧʦʯʚ, ʧʦʜʥʷʪʠʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ ʨʘʮʠʦʥʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʦʨʦʰʘʝʤʦʡ ʧʘʰʥʠ. ʈʘʟʨʘʙʦʪʢʘ ʦʩʥʦʚʥʳʭ ʚʦʧʨʦʩʦʚ ʪʝʭʥʦʣʦʛʠʠ ʚʦʟʜʝʣʳʚʘʥʠʷ ʜʘʥʥʳʭ 

ʢʫʣʴʪʫʨ, ʧʦʜʙʦʨ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʦʫʨʦʞʘʡʥʳʭ, ʧʨʠʩʧʦʩʦʙʣʝʥʥʳʭ ʢ ʫʩʣʦʚʠʷʤ ʨʠʩʦʚʳʭ 

ʧʦʯʚ ʇʨʠʘʨʘʣʴʷ ʩʦʨʪʦʚ ʠ ʛʠʙʨʠʜʦʚ  ʥʘ ʦʩʥʦʚʝ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʨʪʦʠʩʧʳʪʘʥʠʷ 

ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ ʦʙʝʩʧʝʯʠʪ ʬʝʨʤʝʨʩʢʠʝ ʭʦʟʷʡʩʪʚʘ ʂʳʟʳʣʦʨʜʠʥʩʢʦʡ ʦʙʣʘʩʪʠ ʥʘʫʯʥʳʤʠ 

ʨʝʢʦʤʝʥʜʘʮʠʷʤʠ ʧʦ ʚʳʙʦʨʫ ʣʫʯʰʠʭ ʩʦʨʪʦʚ ʠ ʛʠʙʨʠʜʦʚ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ ʜʣʷ 

ʚʦʟʜʝʣʳʚʘʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʨʠʩʦʚʳʭ ʩʠʩʪʝʤ. 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʢʫʣʴʪʫʨʘ ï ʩʘʭʘʨʥʘʷ ʩʚʝʢʣʘ: ɹʫʨʷ, ʉʢʘʣʘ, 

ʆʣʴʞʠʮ, ʉʦʥʷʯʥʳʮ, Smart Iberia, Dusuderia, ɹʦʣʘʰʘʢ, ɸʙʫʣʭʘʡʳʨ, ʐʝʢʝʨ, ɸʨʜʘʥ. 

ʄʝʩʪʦ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ï ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʡ ʫʯʘʩʪʦʢ ʂʘʟʘʭʩʢʦʛʦ ʅʀʀ 

ʨʠʩʦʚʦʜʩʪʚʘ ʠʤ. ʀ. ɾʘʭʘʝʚʘ, ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʚ ʧʦʩʝʣʢʝ ʂʘʨʘʫʳʣʪʦʙʝ.  

ʆʧʨʝʜʝʣʝʥʠʝ ʩʘʭʘʨʠʩʪʦʩʪʠ ʧʨʦʚʦʜʷʪ ʨʝʬʨʘʢʪʦʤʝʪʨʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ. 
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ʆʪʢʨʳʚ ʥʠʞʥʶʶ ʧʨʠʟʤʫ ʨʝʬʨʘʢʪʦʤʝʪʨʘ ʠ ʧʨʠʚʦʜʷ ʝʝ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦʝ 

ʧʦʣʦʞʝʥʠʝ, ʥʘʥʦʩʠʤ ʩʪʝʢʣʷʥʥʦʡ ʧʘʣʦʯʢʦʡ ʥʝʩʢʦʣʴʢʦ ʢʘʧʝʣʴ ʠʩʩʣʝʜʫʝʤʦʛʦ ʨʘʩʪʚʦʨʘ. 

ʂʘʧʣʠ ʨʘʩʪʚʦʨʘ ʥʘʥʦʩʷʪ ʥʘ ʤʝʪʘʣʣʠʯʝʩʢʫʶ ʦʧʨʘʚʫ ʩ ʪʘʢʠʤ ʨʘʩʯʝʪʦʤ, ʯʪʦʙʳ ʧʦʩʣʝ 

ʟʘʢʨʳʚʘʥʠʷ ʧʨʠʟʤ ʨʘʩʪʚʦʨ ʧʦʢʨʳʣ ʧʦʚʝʨʭʥʦʩʪʴ ʧʨʠʟʤʳ. 

ʇʦʩʣʝ ʟʘʢʨʳʚʘʥʠʷ ʧʨʠʟʤʳ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʦʢʫʣʷʨ ʪʨʫʙʳ ʪʘʢ, ʯʪʦʙʳ ʨʝʟʢʦ ʙʳʣ 

ʚʳʚʝʜʝʥ ʚ ʮʝʥʪʨʝ ʧʦʣʷ ʟʨʝʥʠʷ. ʇʦʪʦʤ ʟʝʨʢʘʣʦʤ ʦʩʚʝʱʘʶʪ ʧʦʣʝ ʟʨʝʥʠʷ ʠ ʚʨʘʱʘʶʪ ʚʠʥʪ 

ʦʢʦʣʦ ʜʫʛʠ ʦʪ ʧʦʢʘʟʘʪʝʣʷ 1, 3 ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʚʦʟʨʘʩʪʘʶʱʠʭ ʚʝʣʠʯʠʥ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ 

ʪʝʤʥʦʡ ʠ ʩʚʝʪʣʦʡ ʧʦʣʦʚʠʥʢʘʤʠ ʧʦʣʷ ʜʦʣʞʥʘ ʙʳʪʴ ʨʝʟʢʦʡ. ɽʩʣʠ ʦʥʘ ʨʘʜʫʞʥʘʷ, ʪʦ ʥʘʜʦ 

ʫʩʪʘʥʦʚʠʪʴ ʯʝʪʢʫʶ ʛʨʘʥʴ, ʫʤʝʥʴʰʘʷ ʘʙʝʨʨʘʮʠʶ ʩʚʝʪʘ ʧʦʚʦʨʦʪʦʤ ʚʠʥʪʘ ʢʦʤʧʝʥʩʘʪʦʨʘ ʚ 

ʥʠʞʥʝʡ ʯʘʩʪʠ ʪʨʫʙʳ. ɻʨʘʥʠʮʘ ʤʝʞʜʫ ʩʚʝʪʣʦʡ ʠ ʪʝʤʥʦʡ ʯʘʩʪʷʤʠ ʧʦʣʷ ʟʨʝʥʠʷ ʜʦʣʞʥʘ 

ʧʨʦʡʪʠ ʪʦʯʥʦ ʯʝʨʝʟ ʧʝʨʝʩʝʯʝʥʠʝ ʣʠʥʠʡ ʢʨʝʩʪʘ. 

ʇʦʩʣʝ ʵʪʦʛʦ ʟʘʧʠʩʳʚʘʶʪ ʧʦʢʘʟʘʥʠʝ ʧʦ ʜʫʛʝ, ʧʨʦʪʠʚ ʢʦʪʦʨʦʛʦ ʦʩʪʘʥʘʚʣʠʚʘʣʘʩʴ 

ʯʝʨʪʘ ʘʣʠʜʘʜʳ, ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʫʩʪʘʥʦʚʠʚ ʦʢʫʣʷʨ ʧʦ ʛʣʘʟʫ ʥʘ ʜʫʛʝ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʧʨʦʠʟʚʦʜʷʪ 3-4 ʨʘʟʘ. ʂʘʞʜʳʡ ʨʘʟ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʦʪʤʝʯʘʝʪʩʷ 

ʪʝʤʧʝ-ʨʘʪʫʨʘ ʧʦ ʪʝʨʤʦʤʝʪʨʫ ʨʝʬʨʘʢʪʦʤʝʪʨʘ. ʇʦʩʣʝ ʢʘʞʜʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʦʙʳ 

ʥʝʦʙʭʦʜʠʤʦ ʪʱʘ-ʪʝʣʴʥʦ ʚʳʤʳʪʴ ʚʦʜʦʡ ʠ ʧʨʦʪʝʨʝʪʴ ʜʦʩʫʭʘ ʬʠʣʴʪʨʦʚʘʣʴʥʦʡ ʙʫʤʘʛʦʡ 

ʦʙʝ ʧʨʠʟʤʳ ʨʝʬʨʘʢʪʦʤʝʪʨʘ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʆʧʨʝʜʝʣʝʥʠʝ ʩʘʭʘʨʠʩʪʦʩʪʠ. ɺ 2024ï2025 ʩʝʣʴʩʢʦʭʦ-

ʟʷʡʩʪʚʝʥʥʦʤ ʛʦʜʫ ʚ ʨʝʛʠʦʥʝ ʥʘʙʣʶʜʘʣʦʩʴ ʟʥʘʯʠʪʝʣʴʥʦʝ ʧʦʚʳʰʝʥʠʝ ʩʨʝʜʥʝʩʫʪʦʯʥʦʡ 

ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʨʝʜʥʝ-ʤʥʦʛʦʣʝʪʥʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ï ʚ ʩʨʝʜʥʝʤ 

ʥʘ +2,0 ÁC. ʅʘʠʙʦʣʴʰʝʝ ʧʨʝʚʳʰʝʥʠʝ ʦʪʤʝʯʝʥʦ ʚ ʚʝʩʝʥʥʠʝ ʤʝʩʷʮʳ, ʦʩʦʙʝʥʥʦ ʚ ʘʧʨʝʣʝ 

(+4,6 ÁC) ʠ ʤʘʝ (+3,8 ÁC), ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʝʥʜʝʥʮʠʶ ʢ ʧʦʪʝʧʣʝʥʠʶ. ʈʘʩʧʨʝʜʝʣʝʥʠʝ 

ʦʩʘʜʢʦʚ ʚ ʪʝʯʝʥʠʝ ʛʦʜʘ ʙʳʣʦ ʥʝʨʘʚʥʦʤʝʨʥʳʤ. ʆʩʝʥʴʶ ʠ ʟʠʤʦʡ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ 

ʙʣʠʟʢʦ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʦ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʤ ʥʦʨʤʘʤ (88ï114%), ʯʪʦ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ 

ʥʘʢʦʧʣʝʥʠʶ ʚʣʘʛʠ ʚ ʧʦʯʚʝ ʚ ʭʦʣʦʜʥʳʡ ʧʝʨʠʦʜ (ʨʠʩʫʥʦʢ 1). 

 

 
ʈʠʩʫʥʦʢ 1 ï ʄʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ 2024-2025 ʛʛ. 

 
ʆʜʥʘʢʦ ʚʝʩʥʘ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʘʩʴ ʩʫʱʝʩʪʚʝʥʥʳʤ ʜʝʬʠʮʠʪʦʤ ʚʣʘʛʠ ï ʣʠʰʴ 56,3% ʦʪ 

ʥʦʨʤʳ, ʧʨʠ ʵʪʦʤ ʚ ʤʘʝ ʦʩʘʜʢʠ ʩʦʩʪʘʚʠʣʠ ʚʩʝʛʦ 8% ʦʪ ʤʥʦʛʦʣʝʪʥʝʡ ʥʦʨʤʳ, ʯʪʦ ʩʦʟʜʘʸʪ 

ʚʳʨʘʞʝʥʥʳʝ ʫʩʣʦʚʠʷ ʟʘʩʫʭʠ ʚ ʢʨʠʪʠʯʝʩʢʠʝ ʬʘʟʳ ʨʦʩʪʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ. ʃʝʪʥʠʡ 

ʧʝʨʠʦʜ ʪʘʢʞʝ ʦʪʣʠʯʘʣʩʷ ʥʠʟʢʠʤ ʫʨʦʚʥʝʤ ʦʩʘʜʢʦʚ ï 58,7% ʦʪ ʥʦʨʤʳ, ʧʨʠʯʸʤ ʚ ʠʶʣʝ ʦʩʘʜʢʦʚ ʥʝ 
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ʟʘʬʠʢʩʠʨʦʚʘʥʦ.  

ʉʘʤʘʷ ʥʠʟʢʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ (-14.1Á) ʙʳʣʘ 4 ʤʘʨʪʘ. ʉʘʤʘʷ ʚʳʩʦʢʘʷ ʪʝʤʧʝʨʘʪʫʨʘ 

ʚʦʟʜʫʭʘ (31.9Á) ʙʳʣʘ 20 ʤʘʨʪʘ (ʈɽʂʆʈɼ!). 

ʉʘʤʘʷ ʥʠʟʢʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ (9.4Á) ʙʳʣʘ 1 ʤʘʷ. ʉʘʤʘʷ ʚʳʩʦʢʘʷ ʪʝʤʧʝʨʘʪʫʨʘ 

ʚʦʟʜʫʭʘ (44.0Á) ʙʳʣʘ 15 ʤʘʷ (ʈɽʂʆʈɼ!). 

ʉʘʤʘʷ ʥʠʟʢʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ (14.6Á) ʙʳʣʘ 26 ʠʶʥʷ. ʉʘʤʘʷ ʚʳʩʦʢʘʷ ʪʝʤʧʝʨʘʪʫʨʘ 

ʚʦʟʜʫʭʘ (42.6Á) ʙʳʣʘ 17 ʠʶʥʷ.  

ʉʘʤʘʷ ʥʠʟʢʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ (17.8Á) ʙʳʣʘ 1 ʠʶʣʷ. ʉʘʤʘʷ ʚʳʩʦʢʘʷ ʪʝʤʧʝʨʘʪʫʨʘ 

ʚʦʟʜʫʭʘ (44.5Á) ʙʳʣʘ 18 ʠʶʣʷ. 

ʉʘʤʘʷ ʥʠʟʢʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ (13.8Á) ʙʳʣʘ 31 ʘʚʛʫʩʪʘ. ʉʘʤʘʷ ʚʳʩʦʢʘʷ ʪʝʤʧʝʨʘʪʫʨʘ 

ʚʦʟʜʫʭʘ (39.0Á) ʙʳʣʘ 11 ʘʚʛʫʩʪʘ. 

ɺ ʮʝʣʦʤ, ʛʠʜʨʦʪʝʨʤʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ 2024ï2025 ʛʦʜʘ ʤʦʞʥʦ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʢʘʢ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʝ ʜʣʷ ʨʦʩʪʘ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ, ʦʩʦʙʝʥʥʦ ʚ 

ʚʝʩʝʥʥʝ-ʣʝʪʥʠʡ ʧʝʨʠʦʜ, ʢʦʛʜʘ ʥʘʙʣʶʜʘʣʦʩʴ ʩʦʯʝʪʘʥʠʝ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ ʠ ʥʝʜʦʩʪʘʪʢʘ 

ʦʩʘʜʢʦʚ. ʕʪʠ ʫʩʣʦʚʠʷ ʧʨʠʚʝʣʠ ʢ ʦʧʨʝʜʝʣʝʥʥʦʤʫ ʩʥʠʞʝʥʠʶ ʧʦʣʝʚʦʡ ʚʩʭʦʞʝʩʪʠ ʠ 

ʦʛʨʘʥʠʯʝʥʥʦʤʫ ʨʘʟʚʠʪʠʶ ʛʝʥʝʨʘʪʠʚʥʳʭ ʦʨʛʘʥʦʚ ʨʘʩʪʝʥʠʡ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ. ʀʟ-ʟʘ 

ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ ʚʣʘʛʠ ʚ ʧʦʯʚʝ ʚʩʭʦʜʳ ʩʝʤʷʥ ʧʦʷʚʣʷʣʠʩʴ ʟʘʧʦʟʜʘʣʳʤʠ ʠ ʩʦʚʧʘʜʘʣʠ ʩʦ ʩʨʦʢʘʤʠ 

ʟʘʪʦʧʣʝʥʠʷ ʨʠʩʦʚʳʭ ʯʝʢʦʚ ʚ ʧʝʨʚʦʡ ʜʝʢʘʜʝ ʤʘʷ. 

ʕʢʦʣʦʛʠʯʝʩʢʦʝ ʩʦʨʪʦʠʩʧʳʪʘʥʠʝ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ. ɺ ʧʦʚʳʰʝʥʠʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ 

ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ ʥʘʨʷʜʫ ʩ ʢʘʯʝʩʪʚʝʥʥʦʡ ʘʛʨʦʪʝʭʥʠʢʦʡ ʙʦʣʴʰʘʷ ʨʦʣʴ ʧʨʠʥʘʜʣʝʞʠʪ 

ʵʢʦʣʦʛʠʯʝʩʢʦʤʫ ʩʦʨʪʦʠʩʧʳʪʘʥʠʶ ʠ ʚʥʝʜʨʝʥʠʶ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ ʚʳʜʝʣʠʚʰʠʭʩʷ, ʩ ʚʳʩʦʢʠʤʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʢʘʯʝʩʪʚʘʤʠ ʩʦʨʪʦʚ ʠ ʛʠʙʨʠʜʦʚ, ʘ ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʚ ʧʦʩʝʚʘʭ ʩʝʤʷʥ ʩ 

ʥʘʜʣʝʞʘʱʠʤʠ ʧʦʩʝʚʥʳʤʠ ʢʘʯʝʩʪʚʘʤʠ (ʠʤʝʝʪʩʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʜʦʛʦʚʦʨʝʥʥʦʩʪʴ ʧʦ ʚʥʝʜʨʝʥʠʶ 

ʩ ʭʦʟʷʡʩʪʚʦʤ çɽʨ-ᴄʣʽè ɾʘʣʘʛʘʰʢʦʛʦ ʨʘʡʦʥʘ ʂʳʟʳʣʦʨʜʠʥʩʢʦʡ ʦʙʣʘʩʪʠ).  

ʆʩʦʙʝʥʥʦʩʪʠ ʨʦʩʪʘ ʩʚʝʢʣʦʚʠʯʥʦʛʦ ʨʘʩʪʝʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʨʠʩʦʚʳʭ ʩʠʩʪʝʤ ʇʨʠʘʨʘʣʴʷ. 

ʉʘʭʘʨʥʘʷ ʩʚʝʢʣʘ ï ʜʚʫʣʝʪʥʝʝ ʨʘʩʪʝʥʠʝ, ʦʪʥʦʩʠʪʩʷ ʢ ʨʦʜʫ Beta vulgaris ʩʝʤʝʡʩʪʚʘ ʄʘʨʝʚʳʭ 

Chenopodiaceae. ʉʦʨʪʘ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʧʦʧʫʣʷʮʠʶ, ʩʦʩʪʦʷʱʫʶ ʠʟ 

ʦʪʜʝʣʴʥʳʭ ʙʠʦʪʠʧʦʚ, ʦʪʣʠʯʘʶʱʠʝʩʷ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʧʦ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ, ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤ ʠ 

ʜʨʫʛʠʤ ʧʨʠʟʥʘʢʘʤ. ɺ ʮʝʣʦʤ, ʦʥʠ ʪʝʩʥʦ ʚʟʘʠʤʦʩʚʷʟʘʥʳ ʤʝʞʜʫ ʩʦʙʦʡ, ʠʭ ʩʦʚʦʢʫʧʥʦʩʪʴ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʪʦʪ ʠʣʠ ʠʥʦʡ ʩʦʨʪ ʪʫ ʠʣʠ ʠʥʫʶ ʬʦʨʤʫ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ. ɺ ʪʝʯʝʥʠʝ ʧʝʨʚʦʛʦ ʛʦʜʘ 

ʞʠʟʥʠ ʩʚʝʢʣʦʚʠʯʥʦʝ ʨʘʩʪʝʥʠʝ ʦʙʨʘʟʫʝʪ ʤʦʱʥʳʡ ʣʠʩʪʦʚʦʡ ʘʧʧʘʨʘʪ ʠ ʢʦʨʥʝʧʣʦʜ ʩ ʚʳʩʦʢʠʤ 

ʩʦʜʝʨʞʘʥʠʝʤ ʩʘʭʘʨʘ. ʉʘʭʘʨʥʘʷ ʩʚʝʢʣʘ ʧʣʘʩʪʠʯʥʘʷ ʢʫʣʴʪʫʨʘ. ɺʘʨʠʘʙʝʣʴʥʦʩʪʴ ʧʨʠʟʥʘʢʦʚ, 

ʫʨʦʞʘʡʥʳʭ ʩʚʦʡʩʪʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ, ʫʨʦʚʥʷ ʧʨʠʤʝʥʷʝʤʦʡ 

ʘʛʨʦʪʝʭʥʠʢʠ ʢʦʣʝʙʣʝʪʩʷ ʚ ʙʦʣʴʰʠʭ ʧʨʝʜʝʣʘʭ [12-16] (ʊʘʙʣʠʮʘ 1). 

 

ʊʘʙʣʠʮʘ 1 ï ʉʭʝʤʘ ʟʘʢʣʘʜʢʠ ʧʦʣʝʚʦʛʦ ʦʧʳʪʘ ʧʦ ʵʢʦʣʦʛʠʯʝʩʢʦʤʫ ʩʦʨʪʦʠʩʧʳʪʘʥʠʶ 

ʦʙʨʘʟʮʦʚ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ, 2024-2025 ʛʦʜʳ 
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ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʟʘʩʦʣʝʥʥʳʭ ʧʦʯʚ ʨʠʩʦʚʳʭ ʩʠʩʪʝʤ 

ʂr ʟʳʣʦʨʜʠʥʩʢʦʡ ʦʙʣʘʩʪʠ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʩʘʭʘʨʥʘʷ ʩʚʝʢʣʘ ʦʙʣʘʜʘʝʪ ʚʳʩʦʢʦʡ 

ʩʦʣʝʫʩʪʦʡʯʠʚʦʩʪʴʶ, ʬʦʨʤʠʨʫʷ ʚʳʩʦʢʠʡ ʫʨʦʞʘʡ ï 470,2-620, ʮ/ʛʘ ʧʨʠ ʩʘʭʘʨʠʩʪʦʩʪʠ ʦʪ 

19-21,5 %. ʆʧʳʪ ʧʦ ʧʨʦʚʝʜʝʥʠʶ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʨʪʦʠʩʧʳʪʘʥʠʷ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ 

ʟʘʣʦʞʝʥ 15 ʘʧʨʝʣʷ ʥʘ ʩʪʘʮʠʦʥʘʨʝ ʠʥʩʪʠʪʫʪʘ ï ʩʝʚʦʦʙʦʨʦʪ 1; ʧʦʣʝ 7; ʢʘʨʪʘ 4; ʯʝʢ 2 ʧʦ 

ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʫ ʨʠʩʦʚʠʱʫ, ʠʩʧʳʪʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʜʝʩʷʪʴʶ ʩʦʨʪʘʤʠ ʠ ʛʠʙʨʠʜʘʤʠ, 

ʧʝʨʝʜʘʥʥʳʭ ʂʘʟʘʭʩʢʠʤ ʅʀʀ ʟʝʤʣʝʜʝʣʠʷ ʠ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ. 

ʇʦʚʪʦʨʥʦʩʪʴ ï 2-ʭ ʢʨʘʪʥʘʷ 

ʇʣʦʱʘʜʴ ʜʝʣʷʥʢʠ: 

ɼʣʠʥʘ ʜʝʣʷʥʢʠ ï 20 ʤ,  

ʰʠʨʠʥʘ ʜʝʣʷʥʢʠ ï 2,0 ʤ ʜʝʣʷʥʢʠ,  

ʤʝʞʜʫʨʷʜʴʝ ï 60 ʩʤ, 

ʛʣʫʙʠʥʘ ʟʘʜʝʣʢʠ ʩʝʤʷʥ ï 3,0 ʩʤ, 

ʨʘʩʩʪʦʷʥʠʝʤ ʤʝʞʜʫ ʩʝʤʝʥʘʤʠ ï 7 ʩʤ. 

ʇʨʦʚʝʜʝʥʳ ʩʣʝʜʫʶʱʠʝ ʘʥʘʣʠʟʳ ʠ ʥʘʙʣʶʜʝʥʠʷ:  

ʚʣʘʞʥʦʩʪʴ ʧʦʯʚʳ; 

ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʯʚʳ ʠ ʚʦʟʜʫʭʘ; 

ʥʘʩʪʫʧʣʝʥʠʝ ʚʝʛʝʪʘʮʠʦʥʥʳʭ ʬʘʟ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ; 

ʙʠʦʤʝʪʨʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʢʣʫʙʥʝʡ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ; 

ʩʦʜʝʨʞʘʥʠʝ ʩʘʭʘʨʘ ʚ ʢʦʨʥʝʧʣʦʜʘʭ. 

ʇʦʩʝʚ ʩʝʤʷʥ ʧʦ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʫ ʨʠʩʦʚʠʱʝ. ʇʝʨʝʜ ʧʦʩʝʚʦʤ ʧʦ ʟʷʙʣʝʚʦʡ ʦʙʨʘ-

ʙʦʪʢʝ, ʧʨʦʚʝʜʝʥʥʦʡ ʦʩʝʥʴʶ ʧʨʦʰʣʦʛʦ ʛʦʜʘ, ʧʨʦʚʝʜʝʥʘ ʧʦʜʛʦʪʦʚʢʘ ʧʦʯʚʳ, ʚʢʣʶʯʘʶʱʘʷ 

ʤʘʣʦʚʘʥʠʝ ʟʷʙʠ, ʚʥʝʩʝʥʠʝ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʠʟ ʨʘʩʯʝʪʘ ʘʤʤʦʬʦʩ ï 110 ʢʛ/ʛʘ; 

ʢʘʣʠʡ 110 ʢʛ/ʛʘ; ʤʦʯʝʚʠʥʘ ʠʟ ʨʘʩʯʝʪʘ N 90 ʢʛ/ʛʘ. ʉʣʝʜʦʤ ʧʨʦʚʦʜʠʣʠ ʬʨʝʟʝʨʦʚʘʥʠʝ.  

 

  
ʈʠʩʫʥʦʢ 1 ï ʇʦʜʛʦʪʦʚʢʘ ʧʦʯʚʳ ʦʧʳʪʥʦʛʦ ʫʯʘʩʪʢʘ ʢ ʧʦʩʝʚʫ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ 

 

  
 

ʈʠʩʫʥʦʢ 2 ï ʈʫʯʥʦʡ ʧʦʩʝʚ ʩʝʤʷʥ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ  
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ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʵʢʦʣʦʛʠʯʝʩʢʦʤʫ ʩʦʨʪʦʠʩʧʳʪʘʥʠʶ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ  

ʧʦʢʘʟʘʣʠ, ʯʪʦ ʠʭ ʧʦʩʝʚʳ ʦʯʝʥʴ ʩʠʣʴʥʦ ʟʘʩʦʨʷʶʪʩʷ ʦʩʦʢʦʚʳʤʠ ʠ ʦʜʥʦʣʝʪʥʠʤʠ ʩʦʨʥ-

ʷʢʘʤʠ. ʇʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʦʙʨʘʪʴ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʝ ʛʝʨʙʠʮʠʜʳ, ʢʦʪʦʨʳʝ ʫʥʠʯ-

ʪʦʞʘʶʪ ʧʦʣʥʦʩʪʴʶ ʚʩʭʦʜʳ ʵʪʠʭ ʩʦʨʥʷʢʦʚ. ʇʦ ʜʘʥʥʳʤ ʧʝʨʚʦʛʦ ʛʦʜʘ ʤʦʞʥʦ ʩʜʝʣʘʪʴ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʡ ʚʳʚʦʜ, ʯʪʦ ʚ ʫʩʣʦʚʠʷʭ ʨʠʩʦʚʳʭ ʩʠʩʪʝʤ ʧʨʠʤʝʥʝʥʠ ̫ʛʝʨʙʠʮʠʜʦʚ ʥʘ 

ʧʦʩʝʚʝ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ ʷʚʣʷʝʪʩʷ ʦʙʷʟʘʪʝʣʴʥʳʤ ʵʣʝʤʝʥʪʦʤ ʪʝʭʥʦʣʦʛʠʠ ʝʝ 

ʚʦʟʜʝʣʳʚʘʥʠʷ. 

 
ʊʘʙʣʠʮʘ 2 ï ʈʝʟʫʣʴʪʘʪʳ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʨʪʦʠʩʧʳʪʘʥʠʷ ʩʦʨʪʦʚ ʠ ʛʠʙʨʠʜʦʚ ʩʘʭʘʨʥʦʡ 

ʩʚʝʢʣʳ 
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ʐʝʢʝʨ, st. 351, 8 0,0 17,4 0,0 61,00 0,0 100,00 

ɹʫʨʷ  465,6 +113,8 18,4 +1,0 85,46 +24,46 140,1 

ɸʙʫʣʭʘʡʳʨ 481,1 +129,3 19,5 +2,10 93,47 +32,47 153,2 

ɹʦʣʘʰʘʢ 447,4 +95,6 18,5 +1,10 82,43 +21,43 135,1 

ʉʢʘʣʘ 441,5 +89,7 18,1 +0,7 79,78 +18,78 130,8 

ʉʦʥʷʯʥʳʡ 422,0 +70,2 17,8 +0,4 71,96 +10,96 118,0 

ʆʣʞʠʮ 416,3 +64,5 18,6 +1,2 77,26 +16,26 126,7 

ɸʨʜʘʥ 382,0 +30,2 17,6 +0,2 67,23 +6,23 110,9 

Smart Iberia 432,8 +81,0 18,3 +0,9 79,21 +18,21 129,9 

Dusuderia 501,9 +150,1 17,9 +0,5 89,84 +28,84 147,3 

ʅʉʈ0,5 26,5  0,6  4,8   

 

ɺʳʚʦʜʳ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʦʞʥʦ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʚ 

ʫʩʣʦʚʠʷʭ ʨʠʩʦʚʦʡ ʩʠʩʪʝʤʳ ʂʳʟʳʣʦʨʜʠʥʩʢʦʡ ʦʙʣʘʩʪʠ ʦʧʪʠʤʘʣʴʥʳʤ ʩʨʦʢʦʤ ʧʦʩʝʚʘ 

ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ ʩʣʝʜʫʝʪ ʩʯʠʪʘʪʴ 2-ʶ ʜʝʢʘʜʫ ʘʧʨʝʣʷ. ʆʧʪʠʤʘʣʴʥʳʤ ʩʧʦʩʦʙʦʤ ʧʦʩʝʚʘ 

ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ ʷʚʣʷʝʪʩʷ ʚʘʨʠʘʥʪ ç60ʭ5è, ʧʨʠ ʢʦʪʦʨʦʤ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʥʘʠʙʦʣʴʰʠʡ 

ʚʳʭʦʜ ʢʦʨʥʝʡ ʩ ʝʜʠʥʠʮʳ ʧʣʦʱʘʜʠ, ʨʘʚʥʦʤʝʨʥʦʩʪʴ ʨʘʟʤʝʱʝʥʠʷ ʩʚʝʢʣʦʚʠʯʥʳʭ ʨʘʩʪʝʥʠʡ 

ʚ ʨʷʜʢʘʭ, ʯʪʦ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʩʪʘʚʣʷʪʴ ʧʨʠ ʧʨʦʨʳʚʢʝ ʭʦʨʦʰʦ ʨʘʟʚʠʪʳʝ ʤʦʱʥʳʝ 

ʨʘʩʪʝʥʠʷ. ʗʚʣʷʷʩʴ ʛʘʣʦʬʠʪʥʦʡ ʢʫʣʴʪʫʨʦʡ ʩʘʭʘʨʠʩʪʦʩʪʴ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ ʚ ʫʩʣʦʚʠʷʭ 

ʨʠʩʦʚʳʭ ʩʠʩʪʝʤ ʇʨʠʘʨʘʣʴʷ ʩʦʩʪʘʚʣʷʝʪ  ʚ ʩʨʝʜʥʝʤ ʩʚʳʰʝ 21,1%. 

ʇʦ ʫʨʦʞʘʡʥʦʩʪʠ ʢʦʨʥʝʧʣʦʜʦʚ ʥʘʠʙʦʣʴʰʠʝ ʧʦʢʘʟʘʪʝʣʠ ʦʪʤʝʯʝʥʳ ʫ ʛʠʙʨʠʜʦʚ 

Dusuderia (501,9 ʮ/ʛʘ) ʠ ɸʙʫʣʭʘʡʳʨ (479,2 ʮ/ʛʘ), ʯʪʦ ʧʨʝʚʳʰʘʝʪ ʩʪʘʥʜʘʨʪ ʐʝʢʝʨ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ +119,4 ʠ +96,7 ʮ/ʛʘ. ʉʫʱʝʩʪʚʝʥʥʘʷ ʧʨʠʙʘʚʢʘ ʫʨʦʞʘʷ ʫ ʜʘʥʥʳʭ 

ʛʠʙʨʠʜʦʚ ʫʢʘʟʳʚʘʝʪ ʥʘ ʠʭ ʚʳʩʦʢʠʡ ʧʦʪʝʥʮʠʘʣ ʘʜʘʧʪʘʮʠʠ ʢ ʫʩʣʦʚʠʷʤ ʫʚʣʘʞʥʸʥʥʳʭ ʧʦʯʚ 

ʠ ʚʳʩʦʢʦʡ ʪʝʤʧʝʨʘʪʫʨʥʦʡ ʘʤʧʣʠʪʫʜʳ ʚ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ.  

ʇʦ ʩʘʭʘʨʠʩʪʦʩʪʠ ʚʳʜʝʣʠʣʠʩʴ ʛʠʙʨʠʜʳ ɸʙʫʣʭʘʡʳʨ (20,6%), ɹʦʣʘʰʘ(19,0%) ץ, 

ʉʢʘʣʘ (18,6%), ʆʣʴʞʠʯ (18,6%) ʠ ɹʫʨʷ (18,5%), ʯʪʦ ʧʨʝʚʳʰʘʝʪ ʩʪʘʥʜʘʨʪ ʥʘ 1,3ï3,4%. 

ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʚʳʩʦʢʦʤ ʛʝʥʝʪʠʯʝʩʢʦʤ ʧʦʪʝʥʮʠʘʣʝ ʜʘʥʥʳʭ ʬʦʨʤ ʧʦ ʥʘʢʦʧʣʝʥʠʶ 

ʩʘʭʘʨʦʟʳ ʚ ʫʩʣʦʚʠʷʭ ʫʤʝʨʝʥʥʦʛʦ ʪʝʧʣʦʚʦʛʦ ʠ ʚʦʜʥʦʛʦ ʩʪʨʝʩʩʘ. 

ʉʙʦʨ ʩʘʭʘʨʘ ʢʘʢ ʠʥʪʝʛʨʘʣʴʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣ 

ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʠʝ ʟʥʘʯʝʥʠʷ ʫ ʛʠʙʨʠʜʦʚ ɸʙʫʣʭʘʡʳʨ (98,7 ʮ/ʛʘ), Dusuderia (89,8 ʮ/ʛʘ) ʠ 

ʉʢʘʣʘ (85,5 ʮ/ʛʘ). ʀʭ ʧʨʝʠʤʫʱʝʩʪʚʦ ʥʘʜ ʩʪʘʥʜʘʨʪʦʤ ʩʦʩʪʘʚʠʣʦ 32,9ï24,0 ʮ/ʛʘ, ʯʪʦ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʦ ʧʨʝʚʳʰʘʝʪ ʅʉʈ . 
ɹʣʘʛʦʜʘʨʥʦʩʪʴ. ʇʨʝʜʩʪʘʚʣʝʥʥʘʷ ʨʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ ʧʨʦʛʨʘʤʤʥʦ-ʮʝʣʝʚʦʛʦ 
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ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʄʠʥʠʩʪʝʨʩʪʚʘ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ʧʦ ʙʶʜʞʝʪʥʦʡ 

ʧʨʦʛʨʘʤʤʝ 267, BR22885311 çʉʦʟʜʘʥʠʝ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ ʩʦʨʪʦʚ/ʛʠʙʨʠʜʦʚ ʪʝʭʥʠʯʝʩʢʠʭ 

ʢʫʣʴʪʫʨ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʣʘʩʩʠʯʝʩʢʦʡ ʩʝʣʝʢʮʠʠ ʠ ʜʦʩʪʠʞʝʥʠʷ ʙʠʦʪʝʭʥʦʣʦʛʠʠ, ʨʘʟʨʘʙʦʪʢʘ 

ʩʦʨʪʦʚʦʡ ʪʝʭʥʦʣʦʛʠʠ ʠ ʦʨʛʘʥʠʟʘʮʠʷ ʧʝʨʚʠʯʥʦʛʦ ʩʝʤʝʥʦʚʦʜʩʪʚʘè (2024-2026 ʛʛ). 
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 ɸʅʊפ ɼɸʁʓʅɼɸנʁɽʉɯ ɾɸתʈɯʐ ɾתʂ רɯʈɯʅɯרɸʈɸʃ ᴆ פʉʊɸʅɼʓפɸɿɸפ

 ʉʓʅɸʋ פʉʆʈʊʊɸʈʓ ʄɽʅ ɹʋɼɸʅɼɸʈʓʅ ʕʂʆʃʆɻʀʗʃʓ רʓɿʓʃʐɸʉʓʅʓפ

 

ʐʝʨʤʘʛʘʤʙʝʪʦʚ ʂ.*1, ʞʝʪʝʢʰʽ סʳʣʳʤʠ ץʳʟʤʝʪʢʝʨ 

ʊʘʙʳʥʙʘʝʚʘ ʃ.ʂ.2, PhD ʜʦʢʪʦʨ, ץʘʫʳʤʜʘʩʪʳʨʳʣסʘʥ ʧʨʦʬʝʩʩʦʨ 

ɾʘʣʙʳʨʦʚ ɸ.1, ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ סʳʣʳʤʜʘʨʳʥʳש ʤʘʛʠʩʪʨʽ 

ɹʘʡʪᴇʨʝʝʚʘ ᴄ. ʅ.1, ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ סʳʣʳʤʜʘʨʳʥʳש ʤʘʛʠʩʪʨʽ 

ʄʫʩʠʨʘʣʠ ɸ.ɽ.1, ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ סʳʣʳʤʜʘʨʳʥʳש ʤʘʛʠʩʪʨʽ  

 

çʓ.ɾʘϨʘʝʚ ʘʪʳʥʜʘϤʳ ϧʘʟʘϨ ʢϮʨʽʰ ʰʘʨʫʘʰʳʣʳϤʳ Ϥʳʣʳʤʠ ʟʝʨʪʪʝʫ ʠʥʩʪʠʪʫʪʳè ɾʐʉ  

ϧʳʟʳʣʦʨʜʘ Ϩ., ϧʘʟʘϨʩʪʘʥ 

çϧʘʟʘϨ ʝʛʽʥʰʽʣʽʢ ʞϸʥʝ Ϻʩʽʤʜʽʢ ʰʘʨʫʘʰʳʣʳϤʳ Ϥʳʣʳʤʠ-ʟʝʨʪʪʝʫ ʠʥʩʪʠʪʫʪʳè ɾʐʉ, ɸʣʤʘʪʳ 

ʦʙʣʳʩʳ, ɸʣʤʘʣʳʙʘϨ ʢʝʥʪʽ, ϧʘʟʘϨʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳ 

 

ɸשʜʘʪʧʘ. ʉʦסשʳ ʞʳʣʜʘʨʳ ץʘʣʳʧʪʘʩץʘʥ ʵʢʦʣʦʛʠʷʣʳץ ʞʘסʜʘʡ ʤʝʥ ʩʫʘʨʤʘʣʳ ʩʫʜʳש 

ʩʦʟʳʣʤʘʣʳ ʪʘʧʰʳʣʳסʳʥʘ ʙʘʡʣʘʥʳʩʪʳ פʳʟʳʣʦʨʜʘ ʦʙʣʳʩʳʥʜʘ ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳʥ 
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ᴅʨʪʘʨʘʧʪʘʥʜʳʨʫ ʤᴅʩʝʣʝʩʽ ʝʨʝʢʰʝ ᴇʟʝʢʪʽ ʙʦʣʳʧ ʦʪʳʨ. ɹײʣ ʞʘסʜʘʡ ʘʟ ʩʫ ʪײʪʳʥʘʪʳʥ ʜʘץʳʣʜʘʨʜʳ 

ᴇʩʽʨʫ ץʘʞʝʪʪʽʣʽʛʽʥ ʪʫʳʥʜʘʪʘʜʳ, ʦʣʘʨʜʳץ שʘʪʘʨʳʥʘ ץʘʥʪ ץʳʟʳʣʰʘʩʳʥ ʞʘʪץʳʟʫסʘ ʙʦʣʘʜʳ. 

ʄʘץʘʣʘʜʘ ɸʨʘʣ ʤʘשʳ ᴇשʽʨʽʥʽש ʢװʨʽʰʪʽʢ ʘʫʳʩʧʘʣʳ ʝʛʽʩ ʞװʡʝʣʝʨʽʥʽש ʪʦʧʳʨʘץ-ʢʣʠʤʘʪʪʳץ 

ʞʘסʜʘʡʣʘʨʳʥʘ ʙʘʨʳʥʰʘ ʙʝʡʽʤʜʝʣʛʝʥ, ʞʦסʘʨʳ ᴇʥʽʤʜʽʣʽʢ ʧʝʥ ץʘʥʪʪʳʣʳסʳ ʞʦסʘʨʳ ץʘʥʪ 

 שʤʳʩʪʘʨʳʥʳײʞ ץʳʣʳʤʠ-ʟʝʨʪʪʝʫ ʞᴅʥʝ ʩʳʥʘס ʘʥסʳʪʪʘʣסʘ ʙʘסʪʘʫץʳʟʳʣʰʘʩʳ ʙʫʜʘʥʜʘʨʳʥ ʘʥʳץ

ʥᴅʪʠʞʝʣʝʨʽ ʢʝʣʪʽʨʽʣʛʝʥ. ɼʘʣʘʣʳץ ʪᴅʞʽʨʠʙʝʣʝʨ ʀ. ɾʘʭʘʝʚ ʘʪʳʥʜʘסʳ פʘʟʘץ ʢװʨʽʰ ʰʘʨʫʘʰʳʣʳסʳ 

 ʘʧʪʘץʪᴅʞʽʨʠʙʝʣʽʢ ʩʪʘʮʠʦʥʘʨʳʥʜʘ, ʙʽʨʽʥʰʽ ʘʫʳʩʧʘʣʳ ʝʛʽʩʪʝ, 7-ʘʣ שʳʣʳʤʠ-ʟʝʨʪʪʝʫ ʠʥʩʪʠʪʫʪʳʥʳס

ʞװʨʛʽʟʽʣʜʽ. פʘʥʪ ץʳʟʳʣʰʘʩʳʥʳש ʘʣסʳ ʜʘץʳʣʳ ï ʢװʨʽʰ. ɿʝʨʪʪʝʫ ʥʳʩʘʥʳ ʨʝʪʽʥʜʝ ʦʪʘʥʜʳץ ʞᴅʥʝ 

ʰʝʪʝʣʜʽʢ ʩʝʣʝʢʮʠʷʜʘסʳ ץʘʥʪ ץʳʟʳʣʰʘʩʳʥʳש ʦʥ ʙʫʜʘʥʳ ʘʣʳʥʜʳ. פʳʟʳʣʦʨʜʘ ʦʙʣʳʩʳʥʳש 

ʢװʨʽʰʪʽʢ ʪʦʧʳʨʘץʪʘʨʳ ʞʘסʜʘʡʳʥʜʘ ʞװʨʛʽʟʽʣʛʝʥ ʟʝʨʪʪʝʫʣʝʨ ʥᴅʪʠʞʝʩʽʥʜʝ ץʘʥʪ ץʳʟʳʣʰʘʩʳ 479,2-

501,9 ʮ/ʛʘ ʜʝשʛʝʡʽʥʜʝ ʞʦסʘʨʳ ᴇʥʽʤ ץʘʣʳʧʪʘʩʪʳʨʜʳ, ץʘʥʪʪʳʣʳסʳ 19,0-20,6 % ʘʨʘʣʳסʳʥʜʘ ʙʦʣʜʳ. 

ɹʽʨ ʛʝʢʪʘʨʜʘʥ ʘʣʳʥסʘʥ ץʘʥʪ ᴇʥʽʤʽ 89,84-98,73 ʮ/ʛʘ ײץʨʘʧ, ʩʪʘʥʜʘʨʪʪʘʥ 24,05-32,94 ʮ/ʛʘ ʘʨʪʳץ 

ʙʦʣʜʳ. ʆʩʳʣʘʡʰʘ, ᴇʥʽʤʜʽʣʽʢ, ץʘʥʪʪʳʣʳץ ʞᴅʥʝ ץʘʥʪ ʰʳסʳʤʳ ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥʽש ʞʠʳʥʪʳסʳ 

ʙʦʡʳʥʰʘ ɸʙʫʣʭʘʡʳʨ, Dusuderia ʞᴅʥʝ ʉʢʘʣʘ ʙʫʜʘʥʜʘʨʳ ʢװʨʽʰʪʽʢ ʞװʡʝʣʝʨ ʞʘסʜʘʡʳʥʜʘ ʝש 

ʧʝʨʩʧʝʢʪʠʚʘʣʳ ʜʝʧ ʪʘʥʳʣʜʳ. ɸʪʘʣסʘʥ ʙʫʜʘʥʜʘʨ ᴇʥʽʤʜʽʣʽʛʽ ʤʝʥ ʙʝʡʽʤʜʝʣʛʽʰʪʽʛʽ ʞʦסʘʨʳ 

ʙʦʣסʘʥʜʳץʪʘʥ, ᴇʥʜʽʨʽʩʪʽʢ ʝʛʽʩʪʝʨʜʝ ʧʘʡʜʘʣʘʥʫסʘ ײʩʳʥʳʣʘʜʳ. 

ʊʽʨʝʢ ʩᴇʟʜʝʨ: ᴅʨʪʘʨʘʧʪʘʥʜʳʨʫ, ʙʝʡʽʤʜʝʣʛʽʰʪʽʢ, ץʘʥʪ ץʳʟʳʣʰʘʩʳ, ʵʢʦʣʦʛʠʷʣʳץ 

ʩʦʨʪʩʳʥʘʫ, ʙʫʜʘʥʜʘʨ, ᴇʥʽʤʜʽʣʽʢ, ץʘʥʪʪʳʣʳץ ,ץʘʥʪ ʰʳסʳʤʳ. 
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Annotation. In recent years, the problem of agricultural diversification has become 

particularly acute in the Kyzylorda region due to the prevailing ecological situation and chronic 

shortage of irrigation water. This necessitates the cultivation of low water-consuming crops, among 

which sugar beet can be considered a promising option. This article presents the results of scientific 

research and experimental studies aimed at identifying sugar beet hybrids most adapted to the soil and 

climatic conditions of rice-based cropping systems of the Aral Sea region, capable of forming high 

yields with increased sugar content. Field experiments were conducted at the experimental station of 

the Kazakh Research Institute of Rice Growing named after I. Zhakhayev, located in the first crop 

rotation, field 7, where rice was the preceding crop for sugar beet. Ten sugar beet hybrids of domestic 

and foreign breeding were studied as experimental factors. The results obtained under the conditions 

of rice soils of the Kyzylorda region showed that sugar beet formed high yields ranging from 479.2 to 

501.9 c/ha with sugar content of 19.0-20.6%. Sugar yield per hectare amounted to 89.84-98.73 c/ha, 

which exceeded the standard by 24.05-32.94 c/ha. Thus, based on the combination of yield, sugar 

content, and sugar yield, the hybrids Abulkhayyr, Dusuderia, and Skala can be considered the most 

promising under rice-based cropping systems. These hybrids are recommended for commercial 

cultivation as highly productive and adaptive. 

Keywords: diversification, adaptability, sugar beet, ecological variety testing, hybrids, yield, 

sugar content, sugar yield 
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1çʈʝʩʧʫʙʣʠʢʘʣʳϨ ʪʦʧʳʨʘϨ ʦʨʪʘʣʳϤʳè ɾʐʉ, ʐʳʤʢʝʥʪ Ϩ., ϧʘʟʘϨʩʪʘʥ 

2ʄ.Ϸʫʝʟʦʚ ʘʪʳʥʜʘϤʳ ʆϬʪϮʩʪʽʢ ϧʘʟʘϨʩʪʘʥ ʟʝʨʪʪʝʫ ʫʥʠʚʝʨʩʠʪʝʪʽ, ʐʳʤʢʝʥʪ Ϩ., ϧʘʟʘϨʩʪʘʥ 
3«Innov Tech Product» ɾʐʉ, ʐʳʤʢʝʥʪ Ϩ., ϧʘʟʘϨʩʪʘʥ 

 

ɸשʜʘʪʧʘ. ʄʘץʘʣʘʜʘ ʤʘץʪʘ ʤʝʥ ʞװʛʝʨiʥi ᴇʩiʨʫ ʢʝʟiʥʜʝ ʩʫʘʨʤʘʣʳ ʝʛiʥ ihʣiʢ ʘʡʤʘסʳʥʜʘסʳ 

ʢᴅʜiʤʛi ʩʦʨʪʘשʜʘʣסʘʥ ʪװʨʜʝʛi ʩײʨ ʪʦʧʳʨʘץʪʳש ʘʛʨʦʬʠʟʠʢʘʣʳץ ʩʠʧʘʪʪʘʤʘʩʳʥʘ ʙʠʦʛʠʜʨʦʛʝʣʜiש 

ᴅʩʝʨi ʞᴇʥiʥʜʝʛi ʜʝʨʝʢʪʝʨ ʢʝʣʪiʨiʣʛʝʥ. 

ɾʦʙʘʜʘ ʩʦʨʪʘשʜʘʥסʘʥ ʪʦʧʳʨʘץʪʳײץ שʨʳʣʳʤʳʥ, ʦʣʘʨʜʳש ʘʛʨʦʥʦʤʠʷʣʳץ ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥ 

 ʘסʨʫײʩʪʘʧ ʪײ ʙʝʣʛʽʣʽ ʙʽʨ ʤᴇʣʰʝʨʽʥ שʘʣʜʳסʰʽʥ ʞʳʨʪʳʣʘʪʳʥ ʢᴇʢʞʠʝʢʪʝ ʳʣװ ʘʣʧʳʥʘ ʢʝʣʪʽʨʫץ

 ʳʜʳʨʘʡʪʳʥ ץʳʜʳʨʘʡʪʳʥ ʛʠʜʨʦʛʝʣʴ ᴅʟʽʨʣʝʥʛʝʥʽ ʘʪʘʧ ᴇʪʽʣʜʽ. ɹʠʦʣʦʛʠʷʣʳ ץʘʙʽʣʝʪʪʽ ʙʠʦʣʦʛʠʷʣʳץ

ʛʠʜʨʦʛʝʣʜʽש ʳʣסʘʣʜʳ ײʩʪʘʧ ʪײʨʫ ʤװʤʢʽʥʜʽʢʪʝʨʽ ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ ʜʘץʳʣʜʘʨʳʥʳץ שʘʣʳʧʪʳ 

ʜʘʤʫʳ װʰʽʥ ʪʘʤʳʨ ʞװʡʝʩʽ ʤʝʥ ʪʦʧʳʨʘץ ʙʠʦʪʘʩʳʥ ʢʘʧʠʣʣʷʨʣʳץ ʳʣסʘʣʜʳʣʳץʧʝʥ ץʦʨʝʢʪʝʥʜʽʨʫʛʝ 

ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

ᴆʩʽʨʽʣʝʪʽʥ ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ ʜʘץʳʣʜʘʨʳʥʳש ʪʘʤʳʨ ʘʡʤʘסʳʥʜʘ ʙʠʦʛʠʜʨʦʛʝʣʜʽש 

ᴅʩʝʨʽʥʝʥ ʪʦʧʳʨʘץʪʳײץ שʨʳʣʳʤʳ ᴇʟʛʝʨʝʜʽ, ʳʣסʘʣ ץʦʨʳ ײʣסʘʷʜʳ, ʝʛʽʩʪʽʢ ʢᴇʢʞʠʝʛʽʥʜʝ ʪײʟʜʘʨʜʳש 

ʩʘʥʳ ʘʟʘʷʜʳ. ʓʣסʘʣ ץʦʨʳʥʳײ שʣסʘʶʳʥʳש ʘʨץʘʩʳʥʜʘ ʙʠʦʛʠʜʨʦʛʝʣʜʽ ʪʦʧʳʨʘץʪʳץ ʝʛʽʩʪʽʢ 

ʢᴇʢʞʠʝʢʢʝ ʝʥʛʽʟʫ ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ ʜʘץʳʣʜʘʨʳʥʳש ᴇʥʽʤʜʽʣʽʛʽʥʽײ שʣסʘʶʳʥʘ ʘʣʳʧ ʢʝʣʝʜʽ. 

ʄʘץʪʘ ʘʩʪʳʥʘ ʙʠʦʛʠʜʨʦʛʝʣʴʜʽ ʝʥʛʽʟʫ ʝʩʝʙʽʥʝʥ ʩʫʘʨʤʘʣʳ ʩʫ ʛʠʜʨʦʛʝʣʴʜʽ ץʘʥʳץʪʳʨʳʧ ʝʛʽʥʛʝ 

ʘʡʪʘʨʣʳץʪʘʡ ᴇʩʽʤ ʙʝʨʛʝʥʽ ʘʥʳץʪʘʣʜʳ. ʆʩʳʣʘʡʰʘ, ʙʠʦʛʠʜʨʦʛʝʣʴʜʽש ʝש ʞʦסʘʨʳ ᴇʩʽʤʽ 50 ʢʛ 

ʥײʩץʘʩʳʥʜʘ ʙʝʣʛʽʣʝʥʜʽ ʞᴅʥʝ 30,5% -ʜ  rײץʨʘʜʳ. ɽש ʘʟ ᴇʩʽʤ ʙʠʦʛʠʜʨʦʛʝʣʴ ʥײʩץʘʩʳʥʜʘ 30 ʢʛ - 

 ʘʨʳסʞʦ שʘʩʳ ʙʦʡʳʥʰʘ ʝץʩײʛʝʨʽ ʞʠʥʘʫ ʥᴅʪʠʞʝʣʝʨʽ ʙʦʡʳʥʰʘ ʙʠʦʛʠʜʨʦʛʝʣʴ ʥװʨʘʜʳ. ɾײץ 10,7%

ᴇʥʽʤʜʽʣʽʢ 50 ʢʛ ʞᴅʥʝ ץʦʩʳʤʰʘ 28,6% ײץʨʘסʘʥʳ, ʝש ʪᴇʤʝʥ ץʦʩʳʤʰʘ 30 ʢʛ ʞᴅʥʝ 4,8% ײץʨʘסʘʥʳ 

ʘʪʘʧ ᴇʪʽʣʜʽ. 

ʉʫ ʩʽשʽʨʛʽʰ ʧʦʣʠʤʝʨʣʽʢ ʙʠʦʛʠʜʨʦʛʝʣʴʜʝʨʜʽ ץʦʣʜʘʥʫ ʪʦʧʳʨʘץʪʳש ʩʫʣʳ-ʬʠʟʠʢʘʣʳץ 

 שʪʳץʨ ʪʦʧʳʨʘײʨʽʥʜʝʛʽ ʩװʘʥ ʪסʜʘʣשʩʦʨʪʘ שʪʳץʩʘʨʪʫ ʝʩʝʙʽʥʝʥ ʪʦʧʳʨʘץʘʩʠʝʪʪʝʨʽʥ ʞʘץ

 ʝʛʽʩʪʽʢʪʝʨʽʥ שʳʣʜʘʨʜʳץʙʽʨʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ ʞᴅʥʝ ʦʣʘʨ ʜʘ שʳʥ ʘʨʪʪʳʨʫ ʪᴅʩʽʣʜʝʨʽʥʽסʥʘʨʣʳʣʳײץ

ʩʫʤʝʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫʜʽ ʙʝʣʩʝʥʜʽ ʙʘʩץʘʨʫ ʪᴅʩʽʣʜʝʨʽʥʽש ʙʽʨʽ ʙʦʣʫʳ ʤװʤʢʽʥ. 

ʊᴅʞʽʨʠʙʝʣʝʨ ʥᴅʪʠʞʝʩʽʥʜʝ ʙʠʦʛʠʜʨʦʛʝʣʜʽ ʝʥʛʽʟʫ ᴇʩʽʤʜʽʢʪʝʨ ᴇʩʫʽʥʽש ᴅʨʪװʨʣʽ ʩʘʪʳʣʘʨʳʥʜʘ 

ʳʣסʘʣʜʳץ שʦʩʳʤʰʘ ץʦʨʳʥ ײץʨʘʡʪʳʥʳ ʘʥʳץʪʘʣʜʳ. 

ɾװʨʛʽʟʽʣʛʝʥ ʟʝʨʪʪʝʫʣʝʨ ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ ʜʘץʳʣʜʘʨʳʥʳש ʩʫʤʝʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʽʣʫʽ 

https://doi.org/10.52081/bkaku.2026.v77.i2.323
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ʤʝʥ ʰʳסʳʤʜʳʣʳסʳʥ ʙʘʩץʘʨʫ װʰʽʥ ʧʦʣʠʤʝʨʣʽʢ ʙʠʦʛʠʜʨʦʛʝʣʜʽ ץʦʣʜʘʥʫ ʪʠʽʤʜʽʣʽʛʽʥ ʢᴇʨʩʝʪʪʽ. 

ʊʽʨʝʢ ʩᴇʟʜʝʨ: פʦʩʫ ʪʳסʳʟʜʳסʳ, ʞʘʣʧʳ ʢʝʩʽʥʜʽʣʽʢ, ʳʣסʘʣ ץʦʨʳ, ʞʝʨ ʘʩʪʳ ʩʫʣʘʨʳ, 

ʚʝʛʝʪʘʮʠʷʣʳץ ʩʫʘʨʫʣʘʨ 

 

ʂʽʨʽʩʧʝ. ɻʠʜʨʦʛʝʣʴʜʝʨ ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳʥʜʘ ʪʦʧʳʨʘץʪʳש ʛʠʜʨʘʚʣʠʢʘʣʳץ 

 ʦʩʧʘʣʘʨʳ ʨʝʪʽʥʜʝ ʧʘʡʜʘʣʘʥʳʣʜʳ. ɸʫʳʣץ ץʰʽʥ ʪʦʧʳʨʘװ ʩʘʨʪʫץʘʩʠʝʪʪʝʨʽʥ ʞʘץ

ʰʘʨʫʘʰʳʣʳסʳ ʩʫʜʳ ʝש ʞʦסʘʨʳ ʪײʪʳʥʫʰʳʣʘʨʜʳש ʙʽʨʽ ʙʦʣʘ ʦʪʳʨʳʧ, ʪʦʧʳʨʘץץʘ ʩʫ 

ʢװʡʟʝʣʽʩʽʥ ʙʦʣʜʳʨʤʘʫ ʥʝʤʝʩʝ ʪʦʧʳʨʘץʪʳש ʬʠʟʠʢʘʣʳץ ץʘʩʠʝʪʪʝʨʽʥ ʞʘץʩʘʨʪʫ װʰʽʥ 

ʪװʟʝʪʫʣʝʨ ץʦʩʳʣסʘʥʜʘ ʘʡʪʘʨʣʳץʪʘʡ ײʪʘʜʳ [1-3]. ʉʠʥʪʝʪʠʢʘʣʳץ ʧʦʣʠʤʝʨʣʽʢ 

ʤʘʪʝʨʠʘʣʜʘʨʜʳ ʧʘʡʜʘʣʘʥʘ ʦʪʳʨʳʧ, ʪʦʧʳʨʘץʪʳש ʛʠʜʨʦʬʠʟʠʢʘʣʳץ ʞʘʡ-ʢװʡʽʥ ʞʘץʩʘʨʪʫ 

ʪʦʧʳʨʘץ ʳʣסʘʣʳʥ ײʩʪʘʧ ץʘʣʫʜʳש ʞᴅʥʝ ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ ʘʣץʘʧʪʘʨʳʥʳש ʩʫ ʨʝʞʠʤʽʥ 

ʤʝʣʠʦʨʘʮʠʷʣʘʫʜʳש ʪʠʽʤʜʽ ʠʥʥʦʚʘʮʠʷʣʳץ ʪᴅʩʽʣʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ [4, 5]. 

ɿʝʨʪʪʝʫʜʽש ᴇʟʝʢʪʽʣʽʛʽ ʢʣʠʤʘʪʪʳץ שʘʟʽʨʛʽ ʞᴅʥʝ ʙʦʣʞʘʤʜʳ ᴇʟʛʝʨʽʩʪʝʨʽʥʽש ʘʨʠʜʪʽ 

ʘʫʜʘʥʜʘʨʳʥʜʘ ʘʪʤʦʩʬʝʨʘʣʳץ ʞʘʫʳʥ-ʰʘʰʳʥ ʤᴇʣʰʝʨʽʥʽש ʘʟʘʶʳ ʙʘʡץʘʣʫʳʤʝʥ ʞᴅʥʝ 

ʩʦʥʳש ʩʘʣʜʘʨʳʥʘʥ ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ ʜʘץʳʣʜʘʨʳʥʳש ʩʫʤʝʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʽʣʫʽʥʽש 

ʥʘʰʘʨʣʘʫʳʤʝʥ ʥʝʛʽʟʜʝʣʛʝʥ. ʉʦʥʜʳץʪʘʥ ᴇʩʫ ʢʝʟʝשʽʥʜʝ ᴇʩʽʤʜʽʢʪʝʨʜʽש ʪʽʨʰʽʣʽʢ ᴅʨʝʢʝʪʽʥʽש 

 ʘʥ ʙʠʦʧʦʣʠʤʝʨʣʽʢ ʛʝʣʴʜʝʨʜʽץץʘʥʳץ ʘʣסʘʙʽʣʝʪʪʽ ʳʣץ ʘסʟʘʨʪʫײ ʜʘʡʣʘʨʳʥסʦʣʘʡʣʳ ʞʘץ

ʧʘʡʜʘʣʘʥʫ ʞʳʣ ʩʘʡʳʥסʳ ʞᴅʥʝ ʪײʨʘץʪʳ ײץʨסʘץʰʳʣʳץ ʬʘʢʪʦʨʳ ʙʦʡʳʥʰʘ ʩʫʤʝʥ 

 ʨʘʣʳʥʘײץ ʧʝʨʩʧʝʢʪʠʚʘʣʳ שʘʨʫʜʳץʘʤʪʘʤʘʩʳʟ ʝʪʫʜʽ ʞᴅʥʝ ᴇʥʽʤʜʽʣʽʢ ʪᴅʫʝʢʝʣʜʝʨʽʥ ʙʘʩץ

ʘʡʥʘʣʘʜʳ [6, 7]. 

ʇʝʨʩʧʝʢʪʠʚʘʜʘ ʳʣסʘʣ ʩʽשʽʨʛʽʰ ʧʦʣʠʤʝʨʣʝʨ «ʝʛʽʥʰʽʣʽʢ ʧʝʥ ᴇʩʽʤʜʽʢ 

ʰʘʨʫʘʰʳʣʳסʳʥʳש ʪײʨʘץʪʳʣʳסʳʥ ʘʨʪʪʳʨʫסʘ, ʳʣסʘʣ ʩʘץʪʘʡʪʳʥ ʞʘשʘ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ 

ᴅʟʽʨʣʝʫ װʰʽʥ ʥʝʛʽʟ ʙʦʣʫסʘ» [8-10], ʤʠʥʝʨʘʣʜʳץ ʪʳשʘʡʪץʳʰʪʘʨ ʤʝʥ ᴇʩʽʤʜʽʢʪʝʨʜʽ ץʦʨסʘʫ 

 שʳ ᴇʥʜʽʨʽʩʽʥʽסʘʫʳʣ ʰʘʨʫʘʰʳʣʳ ץʘ, ʩʦʥʜʘʡ-ʘסʪʳʤʜʳ ʧʘʡʜʘʣʘʥʫײ ʨʣʳʤײסʨʘʣʜʘʨʳʥ ʥʝײץ

ʵʢʦʣʦʛʠʷʣʳץ ʪʘʟʘʣʳסʳʥ ʝʜᴅʫʽʨ ʘʨʪʪʳʨʫסʘ ʳץʧʘʣ ʝʪʫʽ ʤװʤʢʽʥ. ʕʢʦʥʦʤʠʢʘʣʳץ ʪײʨסʳʜʘʥ 

ʧʦʣʠʤʝʨ ʙʠʦʛʠʜʨʦʛʝʣʴʜʝʨʜʽ ץʦʣʜʘʥʫ ʪʠʽʤʜʽʣʽʛʽ ʪʦʧʳʨʘץʪʳש ʪʠʧʽ ʤʝʥ ʪװʨʽʥʝ, 

ʙʦʣʞʘʥʘʪʳʥ ʢʣʠʤʘʪʪʳץ ᴇʟʛʝʨʽʩʪʝʨʛʝ, ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ ʜʘץʳʣʜʘʨʳʥʳש ʪװʨʽʥʝ, 

ʧʦʣʠʤʝʨʜʽײץ שʥʳʥʘ ʞᴅʥʝ ʦʥʳ ʝʥʛʽʟʫ ʪʝʭʥʦʣʦʛʠʷʩʳʥʘ ʙʘʡʣʘʥʳʩʪʳ ʳʣסʘʣ ʩʽשʽʨʛʽʰʪʽש ʝש 

ʘʟ ʤᴇʣʰʝʨʽʥ ʞᴅʥʝ ᴇʥʜʽʨʽʣʝʪʽʥ ᴇʥʽʤʜʽ ᴇʪʢʽʟʫʜʽש ʙʘסʘʩʳʥ ʝʥʛʽʟʫʜʝʥ ʘʣʳʥʫʳ ʤװʤʢʽʥ» [11]. 

ʐʝʪʝʣʜʝ ʙʠʦʧʦʣʠʤʝʨʣʽʢ ʛʝʣʴʜʝʨʜʽ ʧʘʡʜʘʣʘʥʫ ʩʘʣʘʩʳʥʜʘסʳ ʞײʤʳʩʪʘʨ 

 ʘʥסʳʥʤʝʥ ʜʘʤʫʜʘ. ᴆʥʝʨʢᴅʩiʧʪiʢ ʜʘʤʳץʘʨץ ʨʣʳʤ ʞʳʣʜʘʤײסʘʥʜʘ ʥʝסʘʨʘץ ʘסʩʪʘʥץʘʟʘפ

ʝʣʜʝʨʜiש ʢᴇʧʪʝʛʝʥ ʬʠʨʤʘʣʘʨʳ (ɾʘʧʦʥʠʷ, ɸפʐ, ɻʝʨʤʘʥʠʷ) ʧʦʣʠʤʝʨʣiʢ ʤʘʪʝʨʠʘʣʜʘʨʜʳש 

ʢʦʤʤʝʨʮʠʷʣʳץ ᴇʥʜiʨiʩiʥ ʠʛʝʨʜi. ʂᴇʧʪʝʛʝʥ ʢʘʧʠʪʘʣʠʩʪʽʢ ʝʣʜʝʨʜʝ ʭʠʤʠʷ ᴇʥʝʨʢᴅʩʽʙʽ 

 ʤʳʩ ʽʩʪʝʡʜʽ. ᴆʥʝʨʢᴅʩʽʧʪʽʢ ᴇʥʜʽʨʽʣʝʪʽʥײʩʳʟ ʪʝʭʥʦʣʦʛʠʷ ʙʦʡʳʥʰʘ ʞץʘʣʜʳץ

ʧʦʣʠʤʝʨʣʝʨʜʽש ʞʦסʘʨʳ ʩʘʧʘʩʳ ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ ᴇʥʜʽʨʽʩʽʥʽץ שʘʞʝʪʪʽʣʽʢʪʝʨʽʥ 

 ʩʳʥʳʣʳʧױ .ʤʢʽʥʜʽʢ ʙʝʨʝʜʽװʘ ʤסʪʘʟʘ ᴇʥʽʤ ʘʣʫ ץʘ ʞᴅʥʝ ʵʢʦʣʦʛʠʷʣʳסʘʪʪʘʥʜʳʨʫסʘʥʘץ

ʦʪʳʨסʘʥ ʪᴅʩʽʣʜʽש ʘʨʪʳץʰʳʣʳסʳ ʤײʥʘʡ ᴇשʜʝʫ ᴇʥʝʨʢᴅʩʽʙʽ ץʘʣʜʳץʪʘʨʳʥʳװ שʣʢʝʥ ʢᴇʣʝʤʽʥ 

ʧʘʡʜʘʣʘʥʫ ʞᴅʥʝ ʩʫ ʩʽשʽʨʛʽʰ ʧʦʣʠʤʝʨʣʝʨʜʽש ʦשʪʘʡʣʳ ץʘʩʠʝʪʪʝʨʽʥ ʞʘʩʘʫ װʰʽʥ ʬʠʟʠʢʘʣʳץ 

ʤʦʜʝʣʴʜʝʫʜʽש ʞʘשʘ ᴅʜʽʩʪʝʨʽʥ ץʦʣʜʘʥʫ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ [12]. ᴄʣʝʤʥʽש ʞʝʪʝʢʰʽ 7 SAP 

ᴇʥʜʽʨʫʰʽʣʝʨʽʥʽש ᴇʥʜʽʨʽʩʪʽʢ ץʫʘʪʪʘʨʳ (ʦʣʘʨʜʳש ʘʣʪʘʫʳ - -Nippon Shokubai, BASF, 

Evonik, Sumitomo, Seika, San DiaPolymers, LG Chemical ʩײʨʘʥʳʩʪʳ97% ש-ʳʥ ײץʨʘʡʜʳ) 

ᴅʣʝʤʜʝ 2,2 ʤʣʥ. ʪʦʥʥʘסʘ ʞʝʪʪʽ. ʉײʨʘʥʳʩʪʳש ᴇʩʫ ʩʝʙʝʙʽ - ʙװʢʽʣ ᴅʣʝʤʜʝʛʽ ʪʝʭʥʠʢʘʣʳץ 

ʧʨʦʛʨʝʩʩ. ʉʘʨʘʧʰʳʣʘʨʜʳש ʙʘסʘʣʘʫʳ ʙʦʡʳʥʰʘ, 2020 ʞʳʣסʘ ץʘʨʘʡ SAP ᴅʣʝʤʜʽʢ 

ᴇʥʜʽʨʽʩʽʥʽש ᴇʩʫ ץʘʨץʳʥʳ 7,6%-ʜ  rײץʨʘʜʳ. ɹײʣ ʨʝʪʪʝ ʥʘʨʳץʪʳװ שʣʝʩʪʽʢ װʣʝʩʽ ʤʳʥʘʜʘʡ: 

44% ɸʟʠʷסʘ, 31% - ɸפʐ-ץʘ ʞᴅʥʝ 25% - ɽʫʨʦʧʘסʘ ʢʝʣʝʜʽ [13]. 

 שʨʣʽ ʧʦʣʠʤʝʨʣʝʨ ᴇʟʜʝʨʽʥʽװʘʥ ʜᴅʩʪסʥʘʡ ᴇʥʽʤʜʝʨʽʥʝʥ ʞʘʩʘʣײʳʪʪʘ ʤץʘʟʽʨʛʽ ʫʘפ

ʪʝʭʥʦʣʦʛʠʷʣʳץ ʞᴅʥʝ ʤʝʭʘʥʠʢʘʣʳץ ץʘʩʠʝʪʪʝʨʽʥʝ ʙʘʡʣʘʥʳʩʪʳ ᴇʥʜʽʨʽʩʪʽש ʢʝʡʙʽʨ 

ʙʘסʳʪʪʘʨʳʥʳש ʪʘʣʘʧʪʘʨʳʥʘ ʞʘʫʘʧ ʙʝʨʤʝʡʪʽʥʽʥʝ ץʘʨʘʤʘʩʪʘʥ, ʠʥʥʦʚʘʮʠʷʣʳץ 

ʙʠʦʧʦʣʠʤʝʨʣʝʨʤʝʥ ʥʘʨʳץʪʘʥ ʙʝʣʩʝʥʜʽ ʳסʳʩʪʳʨʳʣʫʜʘ. ɸʣʘʡʜʘ ʙʠʦʧʦʣʠʤʝʨʣʝʨʜʽש 

ʙʠʦʜʝʛʨʘʜʘʮʠʷʣʘʥʫ ʩʠʷץʪʳ ץʘʩʠʝʪʪʝʨʽ ʙʘʨ, ʙײʣ ʦʣʘʨʜʳ ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ ʤʝʥ 

ʙʠʦʤʝʜʠʮʠʥʘ װʰʽʥ ᴇʪʝ ʪʘʨʪʳʤʜʳ ʝʪʝʜʽ [12]. 



 

18 

 

ɹʝʣʛʽʣʽ ʙʽʨ ʪʦʧʳʨʘץ-ʢʣʠʤʘʪʪʳץ ʞᴅʥʝ ʛʠʜʨʦʛʝʦʣʦʛʠʷʣʳץ ʞʘסʜʘʡʣʘʨʜʘ ʩʫʘʨʫ 

ʥᴅʪʠʞʝʩʽʥʜʝ ʪʦʧʳʨʘץʪʳש ʝʢʽʥʰʽ ʨʝʪ ʩʦʨʪʘשʜʘʥʫʳ ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ ʜʘץʳʣʜʘʨʳʥʳש 

ʪᴇʤʝʥ ʪװʩʽʤʜʽʣʽʛʽʥʽש ʩʝʙʝʧʪʝʨʽʥʽש ʙʽʨʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɾʳʣ ʩʘʡʳʥ פʘʟʘץʩʪʘʥʥʳש 

ʦשʪװʩʪʽʛʽʥʜʝʛʽ ʩʫʘʨʤʘʣʳ ʞʝʨʣʝʨʜʽ2% ש-  r ʩʦʨʪʘשʜʘʥʫ ʩʘʣʜʘʨʳʥʘʥ ʘʡʥʘʣʳʤʥʘʥ 

ʰʳסʘʨʳʣʘʜʳ. ɽʛiʩʪiʢʪʝʨʜʝ ʞʝʨ װʩʪi ʩʫʣʘʨʳʥ ʘʨʪʳץ ʧʘʡʜʘʣʘʥʫ ʪʦʧʳʨʘץ ʙʝʪiʥʝ 

ʪײʟʜʘʨʜʳש ʢʝʣʫiʥ ʞײʤʳʣʜʳʨʘʪʳʥ ʞʝʨ ʘʩʪʳ ʩʫʣʘʨʳ ʜʝשʛʝʡiʥiש ʢᴇʪʝʨiʣʫiʥʝ ᴅʢʝʣʝʜi. 

ʊʦʧʳʨʘץ ץʘʪʪʳ ʩʦʨʪʘשʜʘʥסʘʥ ʢʝʟʜʝ ʬʝʨʤʝʨʣʝʨ ʦʥʳ ʧʘʡʜʘʣʘʥʙʘʡʜʳ ʞᴅʥʝ ʦʣʘʨ ץʘʨʘʫʩʳʟ 

 .ʘʥ ʞʝʨʣʝʨʛʝ ʘʡʥʘʣʘʜʳסʘʣץ

ɸʣʘʡʜʘ, ʩʦʨʪʘשʜʘʥסʘʥ ʪʦʧʳʨʘץʪʳײץ שʨʳʣʳʤʳʥ, ʦʣʘʨʜʳש ʘʛʨʦʥʦʤʠʷʣʳץ 

ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥ ץʘʣʧʳʥʘ ʢʝʣʪʽʨʫ װʰʽʥ ʞʦʙʘʜʘ ʞʳʨʪʳʣʘʪʳʥ ʢᴇʢʞʠʝʢʪʝ ʳʣסʘʣʜʳש ʙʝʣʛʽʣʽ 

ʙʽʨ ʤᴇʣʰʝʨʽʥ ײʩʪʘʧ ʪײʨʫסʘ ץʘʙʽʣʝʪʪʽ ʙʠʦʣʦʛʠʷʣʳץ ʳʜʳʨʘʡʪʳʥ ʛʠʜʨʦʛʝʣʴ ᴅʟʽʨʣʝʥʜʽ. 

ɹʠʦʣʦʛʠʷʣʳץ ʳʜʳʨʘʡʪʳʥ ʛʠʜʨʦʛʝʣʜʽש ʳʣסʘʣʜʳ ײʩʪʘʧ ʪײʨʫ ʤװʤʢʽʥʜʽʢʪʝʨʽ ʘʫʳʣ 

ʰʘʨʫʘʰʳʣʳסʳ ʜʘץʳʣʜʘʨʳʥʳץ שʘʣʳʧʪʳ ʜʘʤʫʳ װʰʽʥ ʪʘʤʳʨ ʞװʡʝʩʽ ʤʝʥ ʪʦʧʳʨʘץ 

ʙʠʦʪʘʩʳʥ ʢʘʧʠʣʣʷʨʣʳץ ʳʣסʘʣʜʳʣʳץʧʝʥ ץʦʨʝʢʪʝʥʜʽʨʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

ʉʦʥʳʤʝʥ ץʘʪʘʨ ʪײʟסʘ ʪᴇʟʽʤʜʽ ʜʘץʳʣʜʘʨʜʳ ᴇʩʽʨʫ ʞװʡʝʩʽʥ ץʘʤʪʠʪʳʥ ʦʣʘʨʜʳ 

 .ʳʤʙʘʪ ʝʤʝʩ ᴅʜʽʩʥʘʤʘʣʘʨ ʙʘʨ [13]ץ ʘ ʙʦʣʘʪʳʥסʰʽʥ ʧʘʡʜʘʣʘʥʫװ ʘʣʧʳʥʘ ʢʝʣʪʽʨʫץ

ʉʦסשʳ ʞʳʣʜʘʨʳ ʞʝʨ ʘʩʪʳ ʩʫʣʘʨʳʥʳש ʜʝשʛʝʡiʥ ʪᴇʤʝʥʜʝʪʫ װ ihʥ ᴇʩiʤʜiʢ 

ʨʝʩʫʨʩʪʘʨʳʥ ʙʠʦʣʦʛʠʷʣʳץ ʜʨʝʥʘʞ ʨʝʪiʥʜʝ ʧʘʡʜʘʣʘʥʫסʘ װʣʢʝʥ ʢᴇשiʣ ʙᴇʣiʥʫʜʝ. 

ʌʠʪʦʤʝʣʠʦʨʘʮʠʷ ʘʛʨʦʩʠʩʪʝʤʘʜʘ ʙʠʦʵʢʦʣʦʛʠʷʣʳץ ʪʝʧʝ-ʪʝשʜʽʢʪʽ ץʘʣʳʧʪʘʩʪʳʨʘʪʳʥ ײץʨʘʣ 

ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʊʦʧʳʨʘץʪʳש ʪײʟʜʘʥʫʳʥ ʪᴇʤʝʥʜʝʪʫʜʽש ʝש ʳסשʘʡʣʳ ʞᴅʥʝ ʘʨʟʘʥ ʪᴅʩʽʣʽ 

ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɾʦשʳʰץʘ ʚʝʛʝʪʘʮʠʷ ʢʝʟʝשʽʥʜʝ 6-20 ʤ3/ʛʘ, ʘʣ ʪʝʨʝʢ (ʙʽʨ ᴇʩʽʤʜʽʢ) 20-

100 ʤ3/ʛʘ ʩʫ ʞײʤʩʘʡʪʳʥʳ ʘʥʳץʪʘʣʜʳ. ɹײʣ ʨʝʪʪʝ ᴇʩʽʤʜʽʢʪʽש ʞʘʩʳʥʘ, ʞʝʨ ʘʩʪʳ 

ʩʫʣʘʨʳʥʳש ʜʝשʛʝʡʽʥʝ, ʪʦʧʳʨʘץʪʳש ʤʝʭʘʥʠʢʘʣʳײץ ץʨʘʤʳʥʘ ʞᴅʥʝ ʙʘʩץʘ ʜʘ 

ʢᴇʨʩʝʪʢʽʰʪʝʨʛʝ ʙʘʡʣʘʥʳʩʪʳ ʧʘʡʜʘʣʘʥʳʣʘʪʳʥ ʞʝʨ ʘʩʪʳ ʩʫʣʘʨʳʥʳש ʤᴇʣʰʝʨʽ 10-ʥʘʥ 

 .ʤʢʽʥ ʝʢʝʥʜʽʛʽ ʢᴇʨʩʝʪʽʣʛʝʥ [14-16]װʘ ʜʝʡʽʥ ᴇʟʛʝʨʫʽ ʤס-78%

ɹʽʟ ʞװʨʛʽʟʛʝʥ ʟʝʨʪʪʝʫʣʝʨ ʤʘץʪʘʥʳ ʞᴅʥʝ ʞװʛʝʨʽʥʽ ᴇʩʽʨʫ ʪײʟʜʘʥʫʜʳ ʪᴇʤʝʥʜʝʪʫʜʽש, 

ʪʦʧʳʨʘץʪʳײץ שʥʘʨʣʳʣʳסʳʥ ʘʨʪʪʳʨʫʜʳש ʞᴅʥʝ ʞʝʨ ʘʩʪʳ ʩʫʣʘʨʳʥʳש ʜʝשʛʝʡʽʥ 

ʪᴇʤʝʥʜʝʪʫʜʽש ʪʠʽʤʜʽ ײץʨʘʣʳ ʙʦʣʳʧ ʪʘʙʳʣʘʪʳʥʳʥ ʢᴇʨʩʝʪʪʽ. ɸʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ 

ʜʘץʳʣʜʘʨʳʥ ᴇʩiʨʫ ʘʛʨʦʪʝʭʥʠʢʘʩʳʥʜʘ ʙʠʦʣʦʛʠʷʣʳץ ʳʜʳʨʘʡʪʳʥ ʛʠʜʨʦʛʝʣʜi ץʦʣʜʘʥʫʜʳש 

 ʩʫ שʪʳץʘʩʠʝʪʪʝʨiʥ, ʪʦʧʳʨʘץ ץʘʛʨʦʬʠʟʠʢʘʣʳ שʪʳץʳ ʪʝʭʥʦʣʦʛʠʷʩʳ ʪʦʧʳʨʘסʘʟiʨʛi ʟʘʤʘʥץ

 שʟʜʘʥʫʳʥ ʞᴅʥʝ ʞʝʨ ʘʩʪʳ ʩʫʣʘʨʳʥʳײʪ שʘʙiʣʝʪiʥ ʝʜᴅʫiʨ ᴇʟʛʝʨʪʝʜi, ʦʣʘʨʜʳץ ʩʪʘʫײ

ʜʝשʛʝʡiʥ ʪᴇʤʝʥʜʝʪʝʜi. 

ʉʦʨʪʘשʜʘʥסʘʥ ʪʦʧʳʨʘץʪʘ ʙʠʦʛʠʜʨʦʛʝʣʴʜʽ ʧʘʡʜʘʣʘʥʘ ʦʪʳʨʳʧ, ʘʫʳʣ 

ʰʘʨʫʘʰʳʣʳסʳ ʜʘץʳʣʜʘʨʳʥ ᴇʩʽʨʫ ʪʝʭʥʦʣʦʛʠʷʩʳʥ ᴅʟʽʨʣʝʫ ʞᴅʥʝ ᴇʥʜʽʨʽʩʢʝ ʝʥʛʽʟʫ ʝʢʽ 

ʧʨʦʙʣʝʤʘʥʳ ʰʝʰʫʛʝ ʳץʧʘʣ ʝʪʝʜʽ. ɹʽʨʽʥʰʽʜʝʥ, ᴅʣʝʤʜʽʢ ʥʘʨʳץʪʘ װʣʢʝʥ ʩײʨʘʥʳʩץʘ ʠʝ 

ʤʘץʪʘ ʪʘʣʰʳסʳ ʤʝʥ ʞװʛʝʨʽ ʜᴅʥʽʥʝʥ ʞʦסʘʨʳ ʞᴅʥʝ ʩʘʧʘʣʳ ᴇʥʽʤ ʘʣʫ ʘʨץʳʣʳ פʘʟʘץʩʪʘʥ 

ʈʝʩʧʫʙʣʠʢʘʩʳʥʳש ʵʢʩʧʦʨʪʪʳץ ᴅʣʝʫʝʪʽʥ ʘʨʪʪʳʨʫ. ɽʢʽʥʰʽʜʝʥ, ʩʦʨʪʘשʜʘʥסʘʥ ʞʝʨʣʝʨʜʽש 

ʵʢʦʣʦʛʠʷʣʳץ-ʤʝʣʠʦʨʘʪʠʚʪʽʢ ʞʘʡ-ʢװʡʽʥ ʞʘץʩʘʨʪʫ ʘʨץʳʣʳ ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ 

ᴇʥʜʽʨʽʩʽʥʽש ʵʢʦʥʦʤʠʢʘʣʳץ ʪʠʽʤʜʽʣʽʛʽ ʤʝʥ ʨʝʥʪʘʙʝʣʴʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫ. 

ɿʝʨʪʪʝʫ ʤʘʪʝʨʠʘʣʜʘʨʳ ʤʝʥ ᴅʜʽʩʪʝʨʽ: ʊײʟʜʘʣסʘʥ ʪʦʧʳʨʘץʪʳש ʩʫʣʳ-ʬʠʟʠʢʘʣʳץ 

 ʨʢʽʩʪʘʥװᴅʩʝʨʽʥʝ ʙʠʦʛʠʜʨʦʛʝʣʜʽ ʟʝʨʪʪʝʫ ʙʦʡʳʥʰʘ ʪᴅʞʽʨʠʙʝʣʝʨ ʊ שʘʩʠʝʪʪʝʨʽʥʽץ

ʦʙʣʳʩʳʥʳש ʆʪʳʨʘʨ ʘʫʜʘʥʳʥʜʘ ʩʘʣʳʥʜʳ. ʊᴅʞʽʨʠʙʝʣʝʨ «ɸʟʠʷ ʛʨʫʧʧ» ᴄʂʂ ʘʫʤʘסʳʥʜʘ 

ʝʢʽ ʜʘץʳʣʜʘ: ʤʘץʪʘ ʤʝʥ ʞװʛʝʨʽʜʝ ʞװʨʛʽʟʽʣʜʽ. 

«ɸʟʠʷ ʛʨʫʧʧ» ᴄʂʂ ʘʫʤʘסʳ ɹʫʛʫʥʴ ʢʝʥʪʽʥʽש ʩʦʣʪװʩʪʽʛʽʥʜʝ, ɹʫʛʫʥʴ ʩʫ ץʦʡʤʘʩʳʥʳש 

ʩʫʘʨʤʘʣʳ ʝʛʽʥ ʰʘʨʫʘʰʳʣʳסʳ ʘʡʤʘסʳʥʜʘ, ʰʘʤʘʤʝʥ 25 ʢʤ, ʤʳʥʘʜʘʡ ʢʦʦʨʜʠʥʘʪʪʘʨ 

ʙʦʡʳʥʰʘ: 42° 44 '02» N 68° 47' 58» E ʦʨʥʘʣʘʩץʘʥ. ɾʝʨʛʽʣʽʢʪʽ ʞʝʨ ʩʦʣʪװʩʪʽʢ-ʙʘʪʳʩץʘ 

 ʧʝʥ, ʦʨʪʘʰʘץʨ ʪʦʧʳʨʘײʢᴅʜʽʤʛʽ ʩ ץʽʩʧʝʥ ʩʠʧʘʪʪʘʣʘʜʳ. ʊʦʧʳʨʘשʘʨʘʡ ʞʘʣʧʳ ᴅʣʩʽʟ ʝץ

 ʥʠ ʞʝʨסʜʽʢʪʝ, ʷשʘʨʳ, ᴅʩʽʨʝʩʝ ʩʫʣʴʬʘʪʪʘʨ 3,5 ʤ ʪʝʨʝסʛʝʡʽ ʞʦשʜʝ שʟʜʘʨʜʳײʳʨʪʳʩʪʳ, ʪץ

ʘʩʪʳ ʩʫʣʘʨʳʥʳש ʜʝשʛʝʡʽʥʝ ʜʝʡʽʥ, ʤײʥʜʘ ʩʫ ʩʦʨʫ ʢʦʥʮʝʥʪʨʘʮʠʷʩʳ ʝש ʞʦסʘʨʳ ʤᴅʥʛʝ 

ʞʝʪʝʜʽ. ʄʠʥʝʨʘʣʜʘʥʫʳ 6 ʛ/ʩʤ3 ʜʝʡʽʥ ʞʝʪʝʜʽ. ʊʦʧʳʨʘץ ץʘʙʘʪʳʥʳש ʜʘʣʘʣʳץ (ʝש ʘʟ) ʳʣסʘʣ 
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ʩʳʡʳʤʜʳʣʳסʳ 0-100 ʩʤ 3837-3958 ʤ3/ʛʘ ײץʨʘʡʜʳ. 

ɾʝʨ ʘʩʪʳ ʩʫʣʘʨʳʥʳש ʜʝשʛʝʡʽ ʞʳʣ ʙʦʡʳ ʩʫ ʙʘʣʘʥʩʳʥʳש ʢʽʨʽʩ ʙʘʧʪʘʨʳʥʳש 

ʩʘʥʳʥʘ ʙʘʡʣʘʥʳʩʪʳ 1,65-ʪʝʥ 3,2 ʤ-ʛʝ ʜʝʡʽʥ ᴇʟʛʝʨʝʜʽ, ʘʣ ʦʣʘʨʜʳש ʤʠʥʝʨʘʣʜʘʥʫʳ 4-5-ʪʝʥ 

5-6,5 ʛ/ʣ-ʛʝ ʜʝʡʽʥ ʘʫʳʪץʠʜʳ. ɾʝʨ ʘʩʪʳ ʩʫʣʘʨʳʥʳש ʨʝʞʠʤʽʥʝ ʞᴅʥʝ ʪʦʧʳʨʘץʪʳש ʪײʟʜʳ 

ʢʝʨʥʝʫʽʥʝ ʙʘʨʣʳץ ʙʘץʳʣʘʫʣʘʨ ʚʝʛʝʪʘʮʠʷ ʢʝʟʽʥʜʝ, ʩʦʥʜʘʡ-ʘץ ʢᴇʢʪʝʤʛʽ ʞᴅʥʝ ʢװʟʛʽ 

ʢʝʟʝשʜʝʨʜʝ ʦʨʳʥʜʘʣʜʳ. 

ʉʫ ʰʘʨʫʘʰʳʣʳסʳ ʽʩ-ʰʘʨʘʣʘʨʳʥʳװ שʣʢʝʥ ʢᴇʣʝʤʽʥʽש ʞװʨʛʽʟʽʣʫʽʥʝ ץʘʨʘʤʘʩʪʘʥ, 

ʪʦʧʳʨʘץʪʳש ʩʦʨʪʘשʜʘʥʫʳ ʞʘʥʜʘʥʫ ʞᴅʥʝ ʢʝשʝʶ װʨʜʽʩʽʥʝ ʠʝ. ɹײʜʘʥ ʙʘʩץʘ, ʪʦʧʳʨʘץʪʳש 

ʩʦʨʪʘשʜʘʥʫʳʥʳש ʘʨʪʫʳʥʘ ץʘʪʪʳ ʩʦʨʪʘשʜʘʥסʘʥ ʞʘשʘ ʞʝʨʣʝʨʜʽש ʠʛʝʨʽʣʫʽ, ʩʦʥʜʘʡ-ʘץ 

ʩʫʘʨʤʘʣʳ ʩʫʣʘʨʜʳש ʤʠʥʝʨʘʣʜʘʥʫʳʥʳש ʘʨʪʫʳ ʩʝʙʝʧ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

ʆʩ r ʟʝʨʪʪʝʫʜʽש ᴅʜʽʩʪʝʤʝʣʽʢ ʥʝʛʽʟʽ ʜʘʣʘʣʳץ ʪᴅʞʽʨʠʙʝ ʙʦʡʳʥʰʘ ʟʝʨʪʪʝʫʣʝʨʜʽ 

 ʘʤʪʘʤʘʩʳʟ ʝʪʽʣʫʽʥ ʙʠʦʛʠʜʨʦʛʝʣʴʜʽ ʝʥʛʽʟʫʤʝʥץ ʩʫʤʝʥ שʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ. ɽʛʽʩʪʽʢʪʽץ

ʘʨʪʪʳʨʫ ʝʛʽʩʪʽʢʪʝʥ ʞʠʥʘʫסʘ ʜʝʡʽʥʛʽ ʪʦʣʳץ ʮʠʢʣʜʝ, ʩʪʘʥʜʘʨʪʪʳ ʘʫʜʘʥʜʘʩʪʳʨʳʣסʘʥ 

ᴇʥʜʽʨʽʩʪʽʢ ʘʫʳʩʧʘʣʳ ʝʛʽʩʪʝ ʜʘʣʘʣʳץ ʪᴅʞʽʨʠʙʝʣʝʨʜʝ ʟʝʨʪʪʝʣʜʽ; ʟʝʨʪʪʝʫ ʞᴅʥʝ ʙʘץʳʣʘʫ 

ʜʝʨʝʢʪʝʨʽʥ ᴇשʜʝʫ ʜʘʣʘʣʳץ ʪᴅʞʽʨʠʙʝʣʝʨʜʽש ʞʘʣʧʳ ץʘʙʳʣʜʘʥסʘʥ ᴅʜʽʩʪʝʤʝʣʝʨʽ ʙʦʡʳʥʰʘ 

ʦʨʳʥʜʘʣʜʳ [17]. ɿʝʨʪʪʝʫʣʝʨ ʪʘʙʠסʠ װʣʛʽʣʝʨʜʝ ʞᴅʥʝ «ᴇʩʽʤʜʽʢ-ʪʘʤʳʨ ʩʽשʝʪʽʥ ʦʨʪʘ» 

ʞװʡʝʩʽʥʽש ʞʝʢʝʣʝʛʝʥ ʵʣʝʤʝʥʪʪʝʨʽʥʜʝ ʦʨʳʥʜʘʣʜʳ. ɿʝʨʪʪʝʫʣʝʨ ʤʘץʪʘ (ʪװʨʽʢ ᴇʥʜʽʨʽʩʽʥʽש 

«ʈʘʤʟʝʩ» ʩʦʨʪʳ) ʞᴅʥʝ ʞװʛʝʨʽ («ʇʠʦʥʝʨ» ʙʫʜʘʥʳ, ʌɸʆ 600) ʝʛʽʩʪʽʢʪʝʨʽʥʜʝ ʦʨʳʥʜʘʣʜʳ. 

ʄʘץʪʘ ʤʝʥ ʞװʛʝʨʽʥʽ ʝʛʫ װʰʽʥ 30 ʩʤ ʪʝʨʝשʜʽʢʪʝ ʞʳʨʪʳʣʜʳ, ʞʳʨʪʳʣסʘʥ ʞʝʨʣʝʨ 

ʘʨʘʤʰᴇʧʪʝʥ ʪʘʟʘʨʪʳʣʜʳ. ɸʨʘʤ ʰᴇʧʪʝʨ ʩʘʥʳʥ ʘʟʘʡʪʫ ʤʘץʩʘʪʳʥʜʘ ʪʦʧʳʨʘץ ʞʳʨʪʫ ʞʘʟסʳ 

ʢʝʟʝשʜʝ ʞװʨʛiʟiʣʜi, ᴇʡʪʢʝʥi ʢᴇʧʞʳʣʜʳץ ʘʨʘʤʰᴇʧʪʝʨʜiש ʪʘʤʳʨʣʘʨʳ ʪʝʟiʨʝʢ ײץʨסʘʧ, 

ᴇʤiʨʰʝשʜiʛiʥ ʞʦסʘʣʪʘʜʳ. ʊʦʧʳʨʘץ ʢʝʩʝʢʪʝʨʽʥ ײʩʘץʪʘʫ ʞᴅʥʝ ʞװʛʝʨʽ ʤʝʥ ʤʘץʪʘ 

ʪץײʳʤʜʘʨʳʥʳש ʦשʪʘʡʣʳ ʩʝʙʫ ʪᴇʩʝʥʽʰʽʥ ʞʘʩʘʫ ʤʘץʩʘʪʳʥʜʘ ʘʫʳʨ ʞᴅʥʝ ʞʝשʽʣ ʙᴇʨʝʥʝʣʝʨ-

ʤʝʥ ᴇʩʽʨʫ 2 ʽʟʙʝʥ ʞװʨʛʽʟʽʣʜʽ. ʄʘץʪʘ ʤʝʥ ʞװʛʝʨʽʥʽ ʝʛʫ 20 ʩᴅʫʽʨʜʝʥ ʢʝʡʽʥ, ʪʦʧʳʨʘץ 

ʪʝʤʧʝʨʘʪʫʨʘʩʳ 10 ʛʨʘʜʫʩץʘ ʞʝʪʢʝʥ ʢʝʟʜʝ ʞװʨʛʽʟʽʣʜʽ. ɽʛʽʩ ʢʝʟʽʥʜʝ ʙʽʨ ʤʝʟʛʽʣʜʝ 300 ʢʛ/ʛʘ 

ʪʫʢ ʩʘʣʤʘסʳ ʝʩʝʙʽʥʝʥ ʘʤʤʦʬʦʩ, ʙʠʦʛʠʜʨʦʛʝʣʴ ʙʽʨ ʛʝʢʪʘʨסʘ 30, 40, 50 ʢʛ ʪᴇʨʪ ʝʩʝ 

 ʰʽʥװ ʪʘץʤʘ - ץʘʪʘʨʘʨʘʣʳפ .ʘʣʘʨʳ ʙʦʡʳʥʰʘ ʝʥʛʽʟʽʣʜʽץʩײʘʡʪʘʣʘʥʫ ʝʩʝʙʽʥʝʥ ʪᴅʞʽʨʠʙʝ ʥץ

90 ʩʤ, ʞװʛʝʨʽ װʰʽʥ 70 ʩʤ. ʄʘץʪʘ ᴇʩʽʨʫ ʢʝʟʝשʽ 145 ʢװʥʜʽ, ʞװʛʝʨʽ װʰʽʥ 150 ʢװʥʜʽ ײץʨʘʜʳ. 

ʉʝʙʫ ʘʣʜʳʥʜʘ ʪʦʧʳʨʘץʪʳש ʳʣסʘʣʜʳʣʳסʳ ʝש ʘʟ ʳʣסʘʣ ʩʳʡʳʤʜʳʣʳסʳʥʳש (ɸʓʉ) 

ʢʝʤʽʥʜʝ 70-75%-ʳʥ ײץʨʘʜʳ. ʄʘʤʳʨ ʘʡʳʥʜʘ 200 ʢʛ/ʛʘ ʘʤʤʠʘʢ ʩʝʣʠʪʨʘʩʳʥ ʝʥʛʽʟʽʧ, 

ʩʫʘʨʳʣʜʳ. ɼʝʨʝʢʪʝʨʜʽ ʩʪʘʪʠʩʪʠʢʘʣʳץ ᴇשʜʝʫ ɼʦʩʧʝʭʦʚ ʙʦʡʳʥʰʘ ʜʠʩʧʝʨʩʠʷʣʳץ ʪʘʣʜʘʫ 

ᴅʜʽʩʽʤʝʥ ʞװʨʛʽʟʽʣʜʽ [17]. 

ɿʝʨʪʪʝʫʣʝʨ ʥᴅʪʠʞʝʣʝʨʽ ʞᴅʥʝ ʦʣʘʨʜʳ ʪʘʣץʳʣʘʫ: ʊʦʟסʘʥ ʪʦʧʳʨʘץʪʳש 

ʙʠʦᴇʥʽʤʜʽʣʽʛʽʥʽש ʘʨʪʫʳʥ ʩʠʧʘʪʪʘʡʪʳʥ ʤʘשʳʟʜʳ ʧʘʨʘʤʝʪʨʣʝʨʜʽש ʙʽʨʽ ʪʘʤʳʨ ʞװʡʝʩʽʥʽש 

 שʪʘʨʜʳץʘʣʜʳץ ץʪʘ ʦʨʛʘʥʠʢʘʣʳץʩʘʣʜʘʨʳʥʘʥ ʪʦʧʳʨʘ שʳʥʜʳ ᴇʩʫʽ ʞᴅʥʝ ʩʦʥʳץʘʨץ

ʞʠʥʘʣʫʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʄʘץʪʘ ʤʝʥ ʞװʛʝʨiʥi ᴇʩiʨʫ ʥᴅʪʠʞʝʩiʥʜʝ ʪʦʧʳʨʘץʪʳש ʪʦʧʳʨʘץ 

 ,ʪʘʣʜʳ. ʄʳʩʘʣʳץʘʙiʣʝʪiʥʝ ʠʝ ʙʦʣʘʪʳʥʳ ʘʥʳץ ʘʣʧʳʥʘ ʢʝʣʪiʨʫץ ʨʳʣʳʤʳʥײץ שʘʙʘʪʳʥʳץ

ʟʝʨʪʪʝʫ ʢʝʟʝשʽʥʜʝ ʪᴅʞʽʨʠʙʝʣʽʢ ʫʯʘʩʢʝʜʝ ʪʦʧʳʨʘץʪʳש ʙʽʪʽʤ ʪʳסʳʟʜʳסʳ 0-20 ʩʤ ץʘʙʘʪʪʘ 

ʤʘץʪʘ ʙʦʡʳʥʰʘ - 1,40 ʩʤ, ʞװʛʝʨʽʜʝ - 1,38 ʛ/ʩʤ3, ʘʣ 80-100 ʩʤ ץʘʙʘʪʪʘ ʤʘץʪʘ ʙʦʡʳʥʰʘ - 

1,44, ʞװʛʝʨʽʜʝ - 1,42 ʛ/ʩʤ3 ײץʨʘʜʳ (1-ʢʝʩʪʝ). 

 ʪʘץʳʥʜʘʣʜʳ: ʤʘץʳ ʙʦʡʳʥʰʘ ʤʳʥʘʜʘʡ ʢᴇʨʩʝʪʢʽʰʪʝʨ ʘʡסʳʟʜʳסʪʳ שʘʪʪʳ ʬʘʟʘʥʳפ

ʙʦʡʳʥʰʘ 60-80 ʩʤ ʪʝʨʝשʜʽʢʪʝ ʤʘʢʩʠʤʫʤ 2,75 ʛ/ʩʤ3, ʘʣ ʞװʛʝʨʽ ʪʠʽʩʽʥʰʝ 2,76 ײץʨʘʜʳ, ʙײʣ 

ʪᴅʞʽʨʠʙʝʣʽʢ ʫʯʘʩʢʝʥʽש ʩʦʨʪʘשʜʘʥסʘʥ ʪʦʧʳʨʘסʳʥʳש ᴅʨʪװʨʣʽ ʤʝʭʘʥʠʢʘʣʳײץ ץʨʘʤʳ ʪʫʨʘʣʳ 

ʢʫᴅʣʘʥʜʳʨʘʜʳ. ɹײʣ ʨʝʪʪʝ, ʝש ʞʦסʘʨʳ ʤᴅʥʜʝʨʜʽש ʞʘʣʧʳ ʢʝʩʽʥʜʽʩʽ ʤʘץʪʘʥʳץ שʘʙʘʪʳʥʜʘ 

40-60 ʩʤ-ʛʝ ʞʝʪʝʜʽ ʞᴅʥʝ 49%-ʜ  rײץʨʘʡʜʳ. ɾװʛʝʨʽʜʝ, ʞʳʨʪʳʣʘʪʳʥ ץʘʙʘʪʪʘ 0-20 ʩʤ 

ʞʘʣʧʳ ʢʝʩʽʥʜʽʣʽʢ 51%-ʜ  rײץʨʘʡʜʳ, ʙײʣ ʪʘʤʳʨ ʩʽשʝʪʽʥ ץʘʙʘʪʪʘ ײץʤʥʳש ʙʘʨ ʝʢʝʥʽʥ 

ʩʠʧʘʪʪʘʡʜʳ. 

ʄʘץʪʘ ʤʝʥ ʞװʛʝʨiʥi ᴇʩiʨʫ ʩʦʨʪʘשʜʘʥסʘʥ ʩײʨ ʪʦʧʳʨʘץʪʳש ʘʵʨʘʮʠʷʩʳʥʳש ʞʘʣʧʳ 

ʢʝʩiʥʜiʩi ʤʝʥ ʢʝʫʝʢʪiʣiʛiʥʝ ʦʣʘʨʜʳש ʤᴅʥʜʝʨiʥ ʦשʪʘʡʣʳ ʤᴅʥʛʝ ʞʘץʳʥʜʘʪʘ ʦʪʳʨʳʧ, ʦש 

ᴅʩʝʨ ʝʪʝʪiʥi ʘʥʳץʪʘʣʜʳ. 



 

20 

 

1-ʢʝʩʪʝ ï ʊʦʧʳʨʘץʪʳש ʘʛʨʦʬʠʟʠʢʘʣʳץ ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥʽש ʜʠʥʘʤʠʢʘʩʳ 

 

ʊʦʧʳʨʘץ 

ʧʽʰʽʥʽʥʽש 

ʪʝʨʝשʜʽʛʽ, 

ʩʤ 

 שʘʪʪʳ ʬʘʟʘʥʳפ

ʪʳסʳʟʜʳסʳ, ʛ/ʩʤ3 
ɹʽʪʽʤ ʪʳסʳʟʜʳסʳ, ʛ/ʩʤ3 ɾʘʣʧʳ ʢʝʫʝʢʪʽʣʽʢ, % 

ʤʘץʪʘ ʞװʛʝʨʽ ʤʘץʪʘ ʞװʛʝʨʽ ʤʘץʪʘ ʞװʛʝʨʽ 

0-20 2,62 2,60 1,40 1,38 48,0 51,0 

20-40 2,70 2,68 1,42 1,40 49,0 49,0 

40-60 2,65 2,71 1,43 1,39 49,0 49,0 

60-80 2,75 2,76 1,44 1,41 47,0 48,0 

80-100 2,50 2,62 1,44 1,42 47,5 48,0 

 

ʄʘץʪʘ ʤʝʥ ʞװʛʝʨʽʥʽש ʪʘʤʳʨ ʞװʡʝʩʽʥʽש ʝʥʫ ʪʝʨʝשʜʽʛʽ ʜʘʤʫ ʬʘʟʘʩʳʥʘ ʞᴅʥʝ 

ʪᴅʞʽʨʠʙʝ ʥײʩץʘʩʳʥʘ ʙʘʡʣʘʥʳʩʪʳ 0,7-2,6 ʤ ײץʨʘʡʜʳ. ɹײʣ ʪʦʧʳʨʘץ ʢʝʩʢʽʥʽʥʜʝ ʪʘʨ 

ʢʝʫʝʢʪʝʨ ʤʝʥ ʘʨʥʘʣʘʨ ʞʝʣʽʩʽʥʽש ʧʘʡʜʘ ʙʦʣʫʳ ʤʝʥ ʜʘʤʫʳʥ ʥʝʛʽʟʜʝʡʜʽ. ɼʝʤʝʢ, ʪʘʤʳʨ 

ʘʡʤʘסʳʥʜʘ ʪʦʧʳʨʘץʪʳ ʙʠʦʣʦʛʠʷʣʳײץ ץʨסʘʪʫʜʳש ʪʘʙʠסʠ װʟʜiʢʩiʟ ʧʨʦʮʝʩi ʞװʨʝʜi. 

ʊʘʤʳʨ ʞװʡʝʩʽʥʽש ʝʜᴅʫʽʨ ᴇʩʫʽ ʞʘסʜʘʡʳʥʜʘ ʪʦʧʳʨʘץʪʳש ʥʝײסʨʣʳʤ ʘʛʨʦʥʦʤʠʷʣʳץ 

 ʳʟʜʘʣʫʳʥʘסʪʳ שʪʳץʣ ʪʦʧʳʨʘײʘʷʜʳ, ʙסʣײ ʩʘʥʳ (0,25-10 ʤʤ) שʥʜʳ ʘʛʨʝʛʘʪʪʘʨʳʥʳײץ

(ʙʽʪʽʤ ʪʳסʳʟʜʳסʳʥʳש ʪᴇʤʝʥʜʝʫʽʥʝ) ᴅʢʝʣʝʜʽ. ʊʦʧʳʨʘץʪʳש ʪײʟʜʳ ʨʝʞʠʤʽ ʘʡʪʘʨʣʳץʪʘʡ 

ʜᴅʨʝʞʝʜʝ ʩʫ ʨʝʞʠʤʽʥʝ ʙʘʡʣʘʥʳʩʪʳ ʝʢʝʥʽ ʙʝʣʛʽʣʽ. ʆʩʳסʘʥ ʦʨʘʡ ʪײʟʜʳ ʨʝʞʠʤʤʝʥ ץʘʪʘʨ 

ʪʦʧʳʨʘץʪʳש ʞʝʨ ʘʩʪʳ ʩʫʣʘʨʳʥʳש ʦʨʥʘʣʘʩʫ ʪʝʨʝשʜʽʛʽʤʝʥ ʞᴅʥʝ ʩʫʘʨʫ ʨʝʞʠʤʽʤʝʥ 

ʘʥʳץʪʘʣʘʪʳʥ ʩʫ ʨʝʞʠʤʽʥ ʜʝ ʟʝʨʪʪʝʜʽʢ. ɾװʨʛʽʟʽʣʛʝʥ ʙʘץʳʣʘʫʣʘʨ ʞʝʨ ʘʩʪʳ ʩʫʣʘʨʳ 

ʚʝʛʝʪʘʮʠʷʣʳץ ʩʫʘʨʫ ʪʦץʪʘסʘʥʥʘʥ ʢʝʡʽʥ ʢװʟʛʽ ʢʝʟʝשʜʝ ʥʝײסʨʣʳʤ ʪʝʨʝש ʞʘʪʘʪʳʥʳʥ 

ʢᴇʨʩʝʪʪʽ. ʆʩʳ ʢʝʟʝשʜʝ ʦʣʘʨ ʢװʟʛʽ-ץʳʩץʳ ʰʘʡʳʥʜʳ ʩʫʘʨʫʜʳש, ʩʦʥʜʘʡ-ʘץ ʞʘʫʳʥ-

ʰʘʰʳʥʥʳש ᴅʩʝʨʽʥʝʥ ʤʘʢʩʠʤʘʣʜʳ ʤʠʥʝʨʘʣʜʘʥʫʳ 4,5-6,0 ʛ/ʣ 289-315 ʩʤ ʪʝʨʝשʜʽʢʪʝ 

ʘʰʳʣʜʳ. ʂᴇʢʪʝʤʛʝ ץʘʨʘʡ ʞʝʨ ʘʩʪʳ ʩʫʣʘʨʳ ʜʝשʛʝʡʽʥʽ180 ש ʩʤ ʜʝʡʽʥ ʢᴇʪʝʨʽʣʫʽ ʙʘʡץʘʣʘʜʳ 

ʞᴅʥʝ ʦʣʘʨʜʳש ʤʠʥʝʨʘʣʜʘʥʫʳ 4,8 ʛ/ʣ ʜʝʡʽʥ ʘʟʘʷʜʳ (2-ʢʝʩʪʝ). 

ɺʝʛʝʪʘʮʠʷʣʳץ ʩʫʘʨʫ ʥᴅʪʠʞʝʩiʥʜʝ ʞʝʨ ʘʩʪʳ ʩʫʣʘʨʳ ʜʝשʛʝʡiʥi170-185 ש ʩʤ-ʛʝ 

ʜʝʡiʥ ʢװʨʪ ʢᴇʪʝʨiʣʫi ʘʥʳץʪʘʣʜʳ. ɼʝשʛʝʡʜiש ʘʫʳʪץʫ ʘʤʧʣʠʪʫʜʘʩʳ 80-90 ʩʤ-ʛʝ ʞʝʪʪi. ɹײʣ 

ʞʝʨ ʘʩʪʳ ʩʫʣʘʨʳ ʨʝʞʠʤiʥiש ʥʝʛiʟiʥʝʥ ʩʫʘʨʫסʘ ʪᴅʫʝʣʜi ʝʢʝʥiʥ, ʩʦʥʜʘʡ-ʘץ ʘʫʳʣ 

ʰʘʨʫʘʰʳʣʳסʳ ᴇʩiʨʝʪʽʥ ʜʘץʳʣʜʘʨʳʤʝʥ ʘʡץʳʥʜʘʣʘʪʳʥʳʥ ʘʡסʘץʪʘʡʜʳ. ᴄʨʙʽʨ ʩʫʘʨʫʜʘʥ 

ʢʝʡʽʥ ʞʝʨ ʘʩʪʳ ʩʫʣʘʨʳ ʜʝשʛʝʡʽʥʽש ʪᴇʤʝʥʜʝʫ ʞʳʣʜʘʤʜʳסʳ ʪᴅʫʣʽʛʽʥʝ 3,0-ʜʝʥ 3,8 ʩʤ-ʛʝ 

ʜʝʡʽʥ ʙʦʣʜʳ, ʙײʣ ʨʝʪʪʝ ʦʣ ʤʘץʪʘ ʝʛʽʩʪʽʛʽʥʜʝ ʘʟʘʡʜʳ. 

 
2-ʢʝʩʪʝ ï ɹʘץʳʣʘʫ ʘʣʘשʜʘʨʳʥʜʘסʳ ʞʝʨ ʘʩʪʳ ʩʫʣʘʨʳʥʳש ʜʝשʛʝʡʽ ʤʝʥ ʤʠʥʝʨʘʣʜʘʥʫʳʥʳש 

ᴇʟʛʝʨʫʽʥʽש ʦʨʪʘʰʘ ʤᴅʥʜʝʨʽ 

 

ɼʘץʳʣ 

ɹʘץʳʣʘʫ ʤʝʨʟʽʤʜʝʨʽ 

ʢᴇʢʪʝʤ, 01.04.2025 
ʞʘʟ, 01.06.2025, 

ʩʫʘʨʫ ʘʣʜʳʥʜʘ 

ʞʘʟ, 01.07.2025, 

ʩʫʘʨסʘʥʥʘʥ ʢʝʡʽʥ 
ʢװʟ, 01.09.2025 

ʳʟʘʩʫ 

-ʘʙʘʪʳץ

ʥʳש 

ʪʝʨʝשʜʽʛ

ʽ, ʩʤ 

ʤʠʥʝʨʘʣ-

ʜʘʥʜʳʨʫ 

ʛ/ʩʤ3 

ʳʟʘʩʫ 

-ʘʙʘʪʳץ

ʥʳש 

ʪʝʨʝשʜʽʛʽ, 

ʩʤ 

ʤʠʥʝʨʘʣ-

ʜʘʥʜʳʨʫ 

ʛ/ʩʤ3 

ʳʟʘʩʫ 

-ʘʙʘʪʳץ

ʥʳש 

ʪʝʨʝשʜʽʛʽ, 

ʩʤ 

ʤʠʥʝʨʘʣ-

ʜʘʥʜʳʨʫ 

ʛ/ʩʤ3 

ʳʟʘʩʫ 

-ʘʙʘʪʳץ

ʥʳש 

ʪʝʨʝשʜʽʛʽ

, ʩʤ 

ʄʠʥʝ-

ʨʘʣʜʘʥ-

ʜʳʨʫ 

ʛ/ʩʤ3 

ʄʘץʪʘ 185,0 4,8 230,0 5,6 170,0 4,3 195,0 4,8 

ɾװʛʝʨʽ 180,0 4,9 206,0 5,5 185,0 3,8 205,0 4,2 

 

ʉʦʥʳʤʝʥ, ʞʝʨ ʘʩʪʳ ʩʫʣʘʨʳʥʳש ʪʝʨʝשʜʽʛʽ 170 ʩʤ ʙʦʣסʘʥʜʘ ʦʣʘʨʜʳש ʪװʩʫ 

ʞʳʣʜʘʤʜʳסʳ ʪᴅʫʣʽʛʽʥʝ 3,0 ʩʤ ײץʨʘʜʳ. ʆʣ ʢʝʟʜʝ 185 ʩʤ ʪʝʨʝשʜʽʢʪʝ - ʪᴅʫʣʽʛʽʥʝ 3,8 ʩʤ. ɹײʣ 

ʩʫʜʳש ʪʨʘʥʩʧʠʨʘʮʠʷסʘ ʞײʤʩʘʣʫʳʥʘ ʞᴅʥʝ ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ ʜʘץʳʣʜʘʨʳʥʘ 

ʙʘʡʣʘʥʳʩʪʳ ʙʦʣʫʳ ʤװʤʢʽʥ. ɾʝʨ ʘʩʪʳ ʩʫʣʘʨʳʥʳש ʤʠʥʝʨʘʣʜʘʥʫ ʩʝʨʧʽʥʽʥ ʟʝʨʜʝʣʝʫ ʦʥʳש 
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ʢʝʟʝʢʪʽ ʩʫʘʨʫ ʘʣʜʳʥʜʘסʳ ʞʘʟסʳ ʢʝʟʝשʜʝ ʪʨʘʥʩʧʠʨʘʮʠʷ ʤʝʥ ʙʫʣʘʥʫסʘ ʞײʤʩʘʣʘʪʳʥ ʝש ʢᴇʧ 

ʰʳסʳʥʳ ʙʘʡץʘʣʘʪʳʥ ʢʝʟʜʝ ʝש ʞʦסʘʨʳ ʜʝשʛʝʡʛʝ ʞʝʪʢʝʥʽʥ ʢᴇʨʩʝʪʝʜʽ (2-ʢʝʩʪʝ). 

ɾʝʨ ʘʩʪʳ ʩʫʣʘʨʳʥʳש ʞʘץʳʥ ʦʨʥʘʣʘʩʫʳ ʪʦʧʳʨʘץʪʳש ʙʘʨʣʳץ ʢʝʩʢʽʥʽʥ ʢᴇʪʝʨʽʣʝʪʽʥ 

ʢʘʧʠʣʣʷʨʣʳץ ʝʨʽʪʽʥʜʽʣʝʨʤʝʥ ʳʣסʘʣʜʘʥʜʳʨʫסʘ ʳץʧʘʣ ʝʪʝʜʽ. ɹײʣ ʞʘסʜʘʡ ץʘʨʘʩʪʳʨʳʣʳʧ 

ʦʪʳʨסʘʥ ʪʦʧʳʨʘץʪʳש ʳʣסʘʣʜʳʣʳץ ʨʝʞʠʤʽʥ ʢʘʧʠʣʣʷʨʣʳץ-ʪʦʧʳʨʘץʪʳץ ʳʣסʘʣʜʘʥʜʳʨʫ 

ʪװʨʽʥʝ ʞʘʪץʳʟʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ᴄʨʙʽʨ ʩʫʘʨʫ ʪʦʧʳʨʘץʪʳװ שʩʪʽʥʝʥ ʩʫʘʨʤʘʣʳ ʩʫʤʝʥ 

ʞᴅʥʝ ʘʩʪʳʥʘʥ ʞʝʨ ʘʩʪʳ ʩʫʣʘʨʳʤʝʥ ץʦʩʳʤʰʘ ʳʣסʘʣʜʘʥʫʳʥʘ ᴅʢʝʣʝʜʽ. ʊʦʧʳʨʘץ 

 ʣײʦʨʳ ʙʽʨʽʥʰʽ ʩʫʘʨʫ ʘʣʜʳʥʜʘ 0-100 ʩʤ 2300-2550 ʤ3/ʛʘ ʙʦʣʜʳ, ʙץ ʘʣסʳ ʳʣסʘʙʘʪʳʥʜʘץ

ʪʦʧʳʨʘץʪʳש ʦʩʳ ץʘʙʘʪʳʥʳש ɸʓʉ 65-70% ײץʨʘʡʜʳ. ᴄʨʙʽʨ ʢʝʟʝʢʪʽ ʩʫʘʨʫ ײץʨסʘץ 

ʪʦʧʳʨʘץʪʳש ʩʘʣʤʘסʳʥʘʥ 20-27%-סʘ ʜʝʡʽʥ ʪʦʧʳʨʘץʪʳש ʞʦסʘʨסʳ ʜʝשʛʝʡʣʝʨʽʥʽש 

ʳʣסʘʣʜʳʣʳסʳʥʳש ʢװʨʪ ʘʨʪʫʳʥʘ ᴅʢʝʣʜʽ. 

ʉʦʥʳʤʝʥ ʙiʨ ʤʝʟʛiʣʜʝ ʪʦʧʳʨʘץ ʙʝʡiʥiʥiש ʪᴇʤʝʥʛi ʙᴇʣiʛiʥʜʝʛi ʩʫʜʳש ʞʘʣʧʳ ץʦʨʳ 

ᴅʨʙiʨ ʩʫʘʨʫʜʘʥ ʢʝʡiʥ ʞʝʨ ʘʩʪʳ ʩʫʣʘʨʳ ʜʝשʛʝʡiʥiש ʢᴇʪʝʨiʣʫi ʝʩʝʙiʥʝʥ ײʣסʘʡʜʳ. ʉʫʘʨʫʜʘʥ 

ʢʝʡʽʥʛʽ װʰʽʥʰʽ ʢװʥʽ, ʩʫʣʘʥʜʳʨʫ ʩʫʳʥʳש ʪᴇʤʝʥ ʪװʩʝʪʽʥ ʘסʳʥʜʘʨʳ ʙʫʣʘʥʘʪʳʥ ʪʦʧʳʨʘץ 

ʳʣסʘʣʜʳʣʳסʳʥʳש ʞʦסʘʨʳ ץʦʟסʘʣʳʩʳʤʝʥ ʘʣʤʘʩʳʧ ʪʦץʪʘסʘʥʜʘ, ʪʦʧʳʨʘץ ץʘʙʘʪʳʥʜʘסʳ 

ʩʫʜʳץ שʦʨʳ 0-100 ʩʤ 2800-3200 ʤ3/ʛʘ ײץʨʘʜʳ, ʙײʣ ʪʦʧʳʨʘץʪʳש ʦʩʳ ץʘʙʘʪʳʥʳ75-79% ש-

ʳʥʘ ʪʝש. ʉʫʘʨʫʜʘʥ ʢʝʡʽʥʛʽ ʢʝʣʝʩʽ ʢװʥʜʝʨʽ ʙʫʣʘʥʫ ʪʦʧʳʨʘץʪʘסʳ ʩʫ ץʦʨʣʘʨʳʥʳװ שʥʝʤʽ 

ʘʟʘʶʳʥʘ ʘʣʳʧ ʢʝʣʝʜʽ, ʪʽʧʪʽ ʢʝʟʝʢʪʽ ʩʫʘʨʫסʘ ʜʝʡʽʥ. ɽש ʢᴇʧ ʜᴅʨʝʞʝʜʝ ʪʦʧʳʨʘץʪʳש ʞʦסʘʨסʳ 

 ʪʘ ʝʛiʩʪiʛiʥʜʝ ʩʫʘʨʫ ʢʝʟiʥʜʝץi iʰiʥʜʝ ʤʘשʳ 0-100 ʩʤ. ʆʩʳʣʘʡʰʘ, ʩʫʘʨʫ ʢʝʟʝסʜʳשʘʣʳץ

ʞʦסʘʨʳʜʘʥ ʙʝʨiʣʛʝʥ ʩʫʜʳש ʞᴅʥʝ ʞʝʨ ʘʩʪʳ ʩʫʣʘʨʳʥʳש ʙʫʣʘʥʫʳ ʙʦʣʜʳ. ɽʛʽʩʪʽʢʪʝ, ʙʽʟʜʽש 

ʙʘץʳʣʘʫʳʤʳʟʰʘ, ʚʝʛʝʪʘʮʠʷʣʳץ ʢʝʟʝש ʽʰʽʥʜʝ ʪᴅʞʽʨʠʙʝ ʥײʩץʘʣʘʨʳʥʜʘ ʙʠʦʛʠʜʨʦʛʝʣʜʽש 

ʘʨץʘʩʳʥʜʘ ʤʘץʪʘ ʤʝʥ ʞװʛʝʨʽʥʽש ʪʘʤʳʨ ʩʽשʝʪʽʥ ץʘʙʘʪʳʥʜʘ ʳʣסʘʣʜʳש ʞʠʥʘʣʫʳ ʞװʨʜʽ (3-

ʢʝʩʪʝ). 

ʄʘץʪʘ ʘʩʪʳʥʘ ʙʠʦʛʠʜʨʦʛʝʣʴʜʽ ʝʥʛʽʟʫ ʝʩʝʙʽʥʝʥ ʩʫʘʨʤʘʣʳ ʩʫ ʛʠʜʨʦʛʝʣʴʜʽ 

 שʪʘʣʜʳ. ʆʩʳʣʘʡʰʘ, ʙʠʦʛʠʜʨʦʛʝʣʴʜʽץʪʘʡ ᴇʩʽʤ ʙʝʨʛʝʥʽ ʘʥʳץʪʳʨʳʧ ʝʛʽʥʛʝ ʘʡʪʘʨʣʳץʘʥʳץ

ʝש ʞʦסʘʨʳ ᴇʩʽʤʽ 50 ʢʛ ʥײʩץʘʩʳʥʜʘ ʙʝʣʛʽʣʝʥʜʽ ʞᴅʥʝ 30,5%-ʜʳ ײץʨʘʜʳ. ɽש ʘʟ ᴇʩʽʤ 

ʙʠʦʛʠʜʨʦʛʝʣʴ ʥײʩץʘʩʳʥʜʘ 30 ʢʛ - 10,7% ײץʨʘʜʳ. 

 
3-ʢʝʩʪʝ ï ʊᴅʞʽʨʠʙʝʣʽʢ ʫʯʘʩʢʝʜʝʛʽ ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ ʜʘץʳʣʜʘʨʳʥʳש ʰʳסʳʤʜʳʣʳסʳ, 

ʮ/ʛʘ 

 

ʊᴅʞʽʨʠʙʝ ʥײʩץʘʩʳ ʄʘץʪʘ 
ᴆʩʽʤ 

ɾװʛʝʨʽ 
ᴆʩʽʤ 

ʮ/ʛʘ % ʮ/ʛʘ % 

ɹʘץʳʣʘʫ ʚʘʨʠʘʥʪʳ 25,0 - - 20,0 - - 

ɹʠʦʛʠʜʨʦʛʝʣʴ, 30 ʢʛ 28,0 3,0 10,7 21,0 1,0 4,8 

ɹʠʦʛʠʜʨʦʛʝʣʴ, 40 ʢʛ 35,0 10,0 28,6 25,0 5,0 20,0 

ɹʠʦʛʠʜʨʦʛʝʣʴ, 50 ʢʛ 36,0 11,0 30,5 28,0 8,0 28,6 

ʅʉʈ05 1,4 - - 1,7 - - 

 

ɾװʛʝʨʽ ʙʦʡʳʥʰʘ ʪװʙʽʨ ץʳʣʰʳץʪʘʨʳ ʞʳʨʪʳʣʘʪʳʥ ʢᴇʢʞʠʝʢʪʝʛʽ ʛʠʜʨʦʛʝʣʜʽש 

ʙʘʨʣʳץ ʩʘʣʤʘסʳ ʘʨץʳʣʳ ʝʥʝʜʽ ʞᴅʥʝ ץʘʥʳץץʘʥ ʙʠʦʛʠʜʨʦʛʝʣʴʜʝ ʤʠʥʝʨʘʣʜʳ ʪײʟʜʘʨ ʙʘʨ 

ʩʠʷץʪʳ, ʦʣʘʨ ᴇʩʽʤʜʽʢʪʽש ʪʦʣʳץ ʜʘʤʫʳʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʧʝʡʜʽ. ɹʽʨʘײץ ץʨסʘץʰʳʣʳץ 

ʤʘʫʩʳʤʳʥʜʘ ʳʣסʘʣʜʳ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ. ɹʠʳʣ ײץʨסʘץʰʳʣʳץ ʤʘʫʩʳʤʳ 20 ʤʘʤʳʨʜʘ 

ʙʘʩʪʘʣʜʳ. ʊײʨʘץʪʳ ײץʨסʘץʰʳʣʳץ, ʛװʣʜʝʫ ʞᴅʥʝ ʜᴅʥʥʽש ʪʦʣʳʩʫ ʢʝʟʝשʽʥʜʝ ʩʫʘʨʤʘʣʳ ʩʫ 

ʙʝʨʫʜʽש ʪʦץʪʘʪʳʣʫʳ ʞװʛʝʨʽʛʝ ʪʦʣʳץץʘʥʜʳ ʩʦʙʳץʪʘʨ ץʘʣʳʧʪʘʩʪʳʨʫסʘ ʤװʤʢʽʥʜʽʢ 

ʙʝʨʤʝʜʽ. ɾʠʳʥ-ʪʝʨʽʥ ץʦʨʳʪʳʥʜʳʩʳ ʙʦʡʳʥʰʘ ʙʠʦʛʠʜʨʦʛʝʣʴ 50 ʢʛ ʥײʩץʘʩʳ ʙʦʡʳʥʰʘ ʝש 

ʞʦסʘʨʳ ᴇʥʽʤʜʽʣʽʢ 28,6% ײץʨʘʜʳ, ʝש ʪᴇʤʝʥ ᴇʩʽʤ ʙʽʨʽʥʰʽ ʥײʩץʘʜʘ 4,8% ײץʨʘʜʳ. 

ʉʫʘʨʫ ʥʦʨʤʘʩʳʥʘʥ ʘʩʳʧ ʢʝʪʫ ʙʘʨʣʳץ ʝʛiʩʪiʢʪʝʨʜʝ ʤʘץʪʘʥʳ ᴇʩiʨʫ ʢʝʟiʥʜʝʛi ʥʝʛiʟʛi 

ʢʝʤʰiʣiʢ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɹʫʛʫʥ ʩʫ ץʦʡʤʘʩʳʥʳש ʩʫʘʨʤʘʣʳ ʘʡʤʘסʳʥʳש ʢᴇʧʪʝʛʝʥ 

ʬʝʨʤʝʨʣʽʢ ʰʘʨʫʘʰʳʣʳץʪʘʨʳʥʜʘ ʤʘץʪʘʥʳ ʩʫʘʨʫ ʥʦʨʤʘʣʘʨʳ ʢᴇʙʽʥʝʩʝ 800-1000 ʤ3/ʛʘ 

ʦʨʥʳʥʘ 1400-1600 ʤ3/ʛʘ ײץʨʘʡʜʳ, ʙײʣ ʝʩʝʧʪʽʢ ʥʦʨʤʘʜʘʥ 1,5-2,0 ʝʩʝ ʘʨʪʳץ. ʌʝʨʤʝʨʣʝʨ 
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ʤײʥʳ ʩʫʘʨʫ ʢᴇʣʝʤʽʥ ʘʟʘʡʪʫ ʤʘץʩʘʪʳʥʜʘ ʞʘʩʘʡʜʳ. ʄʘץʪʘʥʳ ʩʫʘʨʫʜʳש ʤײʥʜʘʡ ʞʦסʘʨʳ 

ʥʦʨʤʘʩʳ ʪʦʧʳʨʘץʪʳש ʞʘʡ-ʢװʡiʥʝ ʪʝʨiʩ ᴅʩʝʨ ʝʪʝʜi ʞᴅʥʝ ʜʘץʳʣ ʪװʩiʤʜiʣiʛiʥiש 

ʪᴇʤʝʥʜʝʫiʥʝ ʘʣʳʧ ʢʝʣʝʜi. 

ɹʽʟʜʽש ʧʽʢʽʨʽʤʽʟʰʝ, ʪʦʧʳʨʘץʪʘ, ᴅʩʽʨʝʩʝ ʪʘʤʳʨ ʞʘʡʳʣʘʪʳʥ ʘʡʤʘץʪʘ ʤʘʫʩʳʤʜʳץ ʪײʟ 

ʞʠʥʘʣʫ ʥʝʛʽʟʽʥʝʥ ʩʫ ʰʳסʳʥʳʥʳש ʙʫʣʘʥʫʳʥʘ ʙʘʡʣʘʥʳʩʪʳ. ʉʫʘʨʫ ʘʨʘʣʳץ ʢʝʟʝשʜʝ 

ʪʦʧʳʨʘץʪʳש ʳʣסʘʣʜʳʣʳסʳ ʝש ʘʟ ʳʣסʘʣ ʩʳʡʳʤʜʳʣʳסʳʥʳ65-70% ש ʜʝשʛʝʡʽʥʜʝ ʩʘץʪʘʣʜʳ. 

ʊʘʤʳʨ ʩʽשʽʨʝʪʽʥ ʘʡʤʘץʪʘ ʤʘʫʩʳʤʜʳץ ʩʦʨʪʘשʜʘʥʫʜʳ ʙʦʣʜʳʨʤʘʫ װʰʽʥ ʪʘʤʳʨ ʩʽשʝʪʽʥ 

 ʘʣסʘʟ ʳʣ שʳʥ ʝסʘʣʜʳʣʳסʳʣ שʪʳץʘʙʘʪʪʘ ʙʠʦʛʠʜʨʦʛʝʣʜʽ ʧʘʡʜʘʣʘʥʫ ʝʩʝʙʽʥʝʥ ʪʦʧʳʨʘץ

ʩʳʡʳʤʜʳʣʳסʳʥʳ75-80% ש ʰʝʛʽʥʜʝ ײʩʪʘʧ ʪײʨʫ ץʘʞʝʪ. 

ɹʠʦʛʠʜʨʦʛʝʣʜʽ ʧʘʡʜʘʣʘʥʫ ʞʘסʜʘʡʣʘʨʳʥʜʘ ᴇʩʽʤʜʽʢʪʝʨʜʽץ שʘʨץʳʥʜʳ ʜʘʤʫʳ 

ʪʦʧʳʨʘץʪʳש ʬʠʟʠʢʘʣʳץ ץʘʩʠʝʪʪʝʨʽʥʽש ʥʘʰʘʨʣʘʫʳʥʳש ʘʣʜʳʥ ʘʣʘʜʳ, ʦʥʳץ שʦʨʝʢʪʽʢ 

ʨʝʞʠʤʽʥ ʞʘץʩʘʨʪʘʜʳ, ᴇʡʪʢʝʥʽ ʦʥʜʘ ʢᴇʧ ʤᴇʣʰʝʨʜʝ ʦʨʛʘʥʠʢʘʣʳץ ʟʘʪʪʘʨ ʞʠʥʘץʪʘʣʘʜʳ. 

 ᴇʟʛʝʨʫiʥʝ ʙʘʡʣʘʥʳʩʪʳ שʜʘʡʣʘʨʜʳסʞʘ ץʢʣʠʤʘʪʪʳ-ץʦʨʳʪʳʥʜʳʣʘʨ. ʊʦʧʳʨʘפ

ʪʦʧʳʨʘץ-ʪʳש ʩʫʜʳ ײʩʪʘʧ ʪײʨʫ ץʘʙiʣʝʪiʥ, ʩʫʘʨʫʜʳש ʪʠiʤʜiʣiʛiʥ ʘʨʪʪʳʨʫʜʘ ʞᴅʥʝ ʘʫʳʣ 

ʰʘʨʫʘʰʳʣʳסʳ ʜʘץʳʣʜʘʨʳʥʳש ᴇʥiʤʜiʣiʛi ʤʝʥ ᴇʥiʤʜiʣiʛiʥiש ʙʘʨʳʥʰʘ ʪײʨʘץʪʳʣʳסʳʥ ʘʣʫ 

 ʘʪʘʨʣʳץ ʳסשʘʨʫ ʞᴅʥʝ ʘʣʜʳץʘʤʪʘʤʘʩʳʟ ʝʪiʣʫiʥ ʙʘʩץ ʩʫʤʝʥ שʰiʥ ʝʛiʩʪiʢʪʝʨʜiװ

ʠʥʥʦʚʘʮʠʷʣʳץ ʘʛʨʦʪʝʭʥʦʣʦʛʠʷ-ʣʘʨʜʳ ץʦʣʜʘʥʫ ᴅʜiʩʪʝʨi ʰʝʰʫʰi ʤᴅʥʛʝ ʠʝ. ʉʫ ʩʽשʽʨʛʽʰ 

ʧʦʣʠʤʝʨʣʽʢ ʙʠʦʛʝʣʴʜʝʨʜʽ ץʦʣʜʘʥʫ ʪʦʧʳʨʘץʪʳש ʩʫʣʳ-ʬʠʟʠʢʘʣʳץ ץʘʩʠʝʪʪʝʨʽʥ ʞʘץʩʘʨʪʫ 

ʝʩʝʙʽʥʝʥ ʩʦʨʪʘש ʪװʨʜʝʛʽ ʩײʨ ʪʦʧʳʨʘץʪʳײץ שʥʘʨʣʳʣʳסʳʥ ʘʨʪʪʳʨʫ ʪᴅʩʽʣʜʝʨʽʥʽש ʙʽʨʽ 

ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ ʞᴅʥʝ ʝʛʽʩʪʽʢʪʝʨʜʽ ʩʫʤʝʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫʜʽ ʙʝʣʩʝʥʜʽ ʙʘʩץʘʨʫ 

ʪᴅʩʽʣʜʝʨʽʥʽש ʙʽʨʽ ʙʦʣʫʳ ʤװʤʢʽʥ. ʊᴅʞʽʨʠʙʝʣʝʨ ʥᴅʪʠʞʝʩʽʥʜʝ ʙʠʦʛʠʜʨʦʛʝʣʜʽ ʝʥʛʽʟʫ 

ᴇʩʽʤʜʽʢʪʝʨ ᴇʩʫʽʥʽש ᴅʨʪװʨʣʽ ʩʘʪʳʣʘʨʳʥʜʘ ʳʣסʘʣʜʳץ שʦʩʳʤʰʘ ץʦʨʳʥ ײץʨʘʡʪʳʥʳ 

ʘʥʳץʪʘʣʜʳ. ɾװʨʛʽʟʽʣʛʝʥ ʟʝʨʪʪʝʫʣʝʨ ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ ʜʘץʳʣʜʘʨʳʥʳש ʩʫʤʝʥ 

 ʰʽʥ ʧʦʣʠʤʝʨʣʽʢ ʙʠʦʛʠʜʨʦʛʝʣʜʽװ ʘʨʫץʳʥ ʙʘʩסʳʤʜʳʣʳסʘʤʪʘʤʘʩʳʟ ʝʪʽʣʫʽ ʤʝʥ ʰʳץ

 .ʦʣʜʘʥʫ ʪʠʽʤʜʽʣʽʛʽʥ ʢᴇʨʩʝʪʪʽץ

 ʘʥ BR24993129סʘ ʘʨʥʘʣסʘʨʞʳʣʘʥʜʳʨʫ. ɿʝʨʪʪʝʫʣʝʨ 2024-2026 ʞʳʣʜʘʨפ

çʓʣסʘʣʜʳ ʩʦʨʫסʘ ʞᴅʥʝ ʩʘץʪʘʫסʘ ʞᴅʥʝ ʳʣסʘʣ ʙᴇʣʫʜʽ ʨʝʪʪʝʫʛʝ ץʘʙʽʣʝʪʪʽ ʙʠʦʳʜʳʨʘʡʪʳʥ 

ʪʝʨʤʦʩʝʟʛʽʰ ʛʠʜʨʦʛʝʣʜʽ ᴅʟʽʨʣʝʫè פʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳ נʳʣʳʤ ʞᴅʥʝ ʞʦסʘʨʳ ʙʽʣʽʤ 

ʤʠʥʠʩʪʨʣʽʛʽʥʽס שʳʣʳʤʠ-ʪʝʭʥʠʢʘʣʳץ ʙʘסʜʘʨʣʘʤʘʩʳ ʰʝשʙʝʨʽʥʜʝ ʞװʨʛʽʟʽʣʜʽ. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʳ ʜʘʥʥʳʝ ʧʦ ʚʣʠʷʥʠʶ ʙʠʦʛʠʜʨʦʛʝʣʷ ʥʘ ʘʛʨʦʬʠʟʠʯʝʩʢʠʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʝʨʦʟʝʤʦʚ ʦʙʳʢʥʦʚʝʥʥʳʭ ʩʦʣʦʥʯʦʢʦʚʘʪʦʛʦ ʪʠʧʘ, ʚ ʟʦʥʝ ʦʨʦʰʘʝʤʦʛʦ 

ʟʝʤʣʝʜʝʣʠʷ ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʭʣʦʧʯʘʪʥʠʢʘ ʠ ʢʫʢʫʨʫʟʳ.  

ʆʪʤʝʯʝʥʦ, ʯʪʦ ʜʣʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʩʪʨʫʢʪʫʨʳ ʟʘʩʦʣʝʥʥʳʭ ʧʦʯʚ, ʠʭ ʘʛʨʦʥʦʤʠʯʝʩʢʠʭ 

ʧʦʢʘʟʘʪʝʣʝʡ, ʧʨʦʝʢʪʦʤ ʨʘʟʨʘʙʦʪʘʥ ʙʠʦʨʘʟʣʘʛʘʝʤʳʡ ʛʠʜʨʦʛʝʣʴ, ʢʦʪʦʨʳʡ ʩʧʦʩʦʙʝʥ ʫʜʝʨʞʠʚʘʪʴ 

ʦʧʨʝʜʝʣʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʣʘʛʠ ʚ ʧʘʭʦʪʥʦʤ ʛʦʨʠʟʦʥʪʝ. ɺʣʘʛʦʫʜʝʨʞʠʚʘʶʱʠʝ ʚʦʟʤʦʞʥʦʩʪʠ 

ʙʠʦʨʘʟʣʘʛʘʝʤʦʛʦ ʛʠʜʨʦʛʝʣʷ ʧʦʟʚʦʣʷʶʪ ʧʦʜʧʠʪʳʚʘʪʴ ʢʘʧʠʣʣʷʨʥʦʡ ʚʣʘʛʦʡ ʢʦʨʥʝʚʫʶ ʩʠʩʪʝʤʫ ʠ 

ʧʦʯʚʝʥʥʫʶ ʙʠʦʪʫ ʜʣʷ ʥʦʨʤʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ. 

ɺ ʢʦʨʥʝʚʦʡ ʟʦʥʝ ʚʳʨʘʱʠʚʘʝʤʳʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ, ʧʦʜ ʚʣʠʷʥʠʝʤ 

ʙʠʦʛʠʜʨʦʛʝʣʷ ʠʟʤʝʥʷʝʪʩʷ ʩʪʨʫʢʪʫʨʘ ʧʦʯʚʳ, ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚʣʘʛʦʟʘʧʘʩ, ʫʤʝʥʴʰʘʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ 

ʩʦʣʝʡ ʚ ʧʘʭʦʪʥʦʤ ʛʦʨʠʟʦʥʪʝ. ɺʥʝʩʝʥʠʝ ʙʠʦʛʠʜʨʦʛʝʣʷ ʚ ʧʦʯʚʝʥʥʳʡ ʧʘʭʦʪʥʳʡ ʛʦʨʠʟʦʥʪ, 

ʙʣʘʛʦʜʘʨʷ ʫʚʝʣʠʯʝʥʠʶ ʚʣʘʛʦʟʘʧʘʩʘ, ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʫʨʦʞʘʡʥʦʩʪʠ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʟʘ ʩʯʝʪ ʚʥʝʩʝʥʠʷ ʙʠʦʛʠʜʨʦʛʝʣʷ ʧʦʜ 

ʭʣʦʧʯʘʪʥʠʢ, ʧʦʣʠʚʥʘʷ ʚʦʜʘ ʥʘʩʳʱʘʷ ʛʠʜʨʦʛʝʣʴ ʜʘʚʘʣʘ ʩʫʱʝʩʪʚʝʥʥʫʶ ʧʨʠʙʘʚʢʫ ʢ ʫʨʦʞʘʶ. ʊʘʢ, 

ʤʘʢʩʠʤʘʣʴʥʘʷ ʧʨʠʙʘʚʢʘ ʦʪʤʝʯʝʥʘ ʚ ʚʘʨʠʘʥʪʝ ʙʠʦʛʠʜʨʦʛʝʣʴ 50 ʢʛ ʠ ʩʦʩʪʘʚʠʣʘ 30,5%. 

ʅʘʠʤʝʥʴʰʘʷ ʧʨʠʙʘʚʢʘ ʩʦʩʪʘʚʠʣʘ ʚ ʚʘʨʠʘʥʪʝ ʙʠʦʛʠʜʨʦʛʝʣʴ 30 ʢʛ ï 10,7%. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʫʙʦʨʢʠ ʢʫʢʫʨʫʟʳ ʙʳʣʦ ʦʪʤʝʯʝʥʦ, ʯʪʦ ʤʘʢʩʠʤʘʣʴʥʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʧʦʣʫʯʝʥʘ ʧʨʠ ʚʘʨʠʘʥʪʝ 

ʙʠʦʛʠʜʨʦʛʝʣʴ 50 ʢʛ ʠ ʧʨʠʙʘʚʢʘ ʩʦʩʪʘʚʠʣʘ 28,6%, ʥʘʠʤʝʥʴʰʘʷ ʧʨʠʙʘʚʢʘ ʙʳʣʘ ʧʦ ʚʘʨʠʘʥʪʫ 30 ʢʛ 

ʠ ʩʦʩʪʘʚʠʣʘ 4,8%. 

ʇʨʠʤʝʥʝʥʠʝ ʚʦʜʦʧʦʛʣʦʱʘʶʱʠʭ ʧʦʣʠʤʝʨʥʳʭ ʙʠʦʛʠʜʨʦʛʝʣʝʡ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ 

ʩʧʦʩʦʙʦʚ ʧʦʚʳʰʝʥʠʷ ʧʣʦʜʦʨʦʜʠʷ ʩʝʨʦʟʝʤʦʚ ʩʦʣʦʥʯʘʢʦʚʘʪʦʛʦ ʪʠʧʘ ʧʦʯʚ ʟʘ ʩʯʝʪ ʫʣʫʯʰʝʥʠʷ ʠʭ 

ʚʦʜʥʦ-ʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʠ ʤʦʞʝʪ ʙʳʪʴ ʦʜʥʠʤ ʠʟ ʩʧʦʩʦʙʦʚ ʘʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ 

ʚʦʜʦʦʙʝʩʧʝʯʝʥʠʝʤ ʧʦʩʝʚʦʚ ʩ\ʭ ʢʫʣʴʪʫʨ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʧʳʪʦʚ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʥʝʩʝʥʠʝ ʙʠʦʛʠʜʨʦʛʝʣʷ ʩʦʟʜʘʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ 

ʟʘʧʘʩ ʚʣʘʛʠ ʥʘ ʨʘʟʥʳʭ ʩʪʘʜʠʷʭ ʨʦʩʪʘ ʨʘʩʪʝʥʠʡ. 

ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʧʦʣʠʤʝʨʥʦʛʦ 

ʙʠʦʛʠʜʨʦʛʝʣʷ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʚʦʜʦʦʙʝʩʧʝʯʝʥʥʦʩʪʴʶ ʠ ʫʨʦʞʘʡʥʦʩʪʴʶ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʢʫʣʴʪʫʨ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʇʣʦʪʥʦʩʪʴ ʩʣʦʞʝʥʠʷ, ʦʙʱʘʷ ʧʦʨʦʟʥʦʩʪʴ, ʚʣʘʛʦʟʘʧʘʩ, ʛʨʫʥʪʦʚʳʝ 

ʚʦʜʳ, ʚʝʛʝʪʘʮʠʦʥʥʳʝ ʧʦʣʠʚʳɸʥʥʦʪʘʮʠʷ.  
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Annotation. The article provides data on the effect of biohydrogel on the agrophysical 

characteristics of common saline-type serozems in the irrigated farming zone when growing cotton 

and corn. 

It was noted that in order to restore the structure of saline soils, their agronomic indicators, the 

project has developed a biodegradable hydrogel that is able to retain a certain amount of moisture in 

the arable horizon. The water-retaining capabilities of the biodegradable hydrogel allow capillary 

moisture to feed the root system and soil biota for the normal development of crops. 

In the root zone of grown crops, under the influence of biohydrogel, the soil structure changes, 

moisture reserve increases, the amount of salts in the arable horizon decreases. The introduction of 

biohydrogel into the soil arable horizon, due to an increase in moisture reserve, leads to an increase in 

crop yields. It was found that due to the introduction of biohydrogel under cotton, irrigation water 

saturated hydrogel gave a significant increase in yield. Thus, the maximum increase was noted in the 

biohydrogel 50 kg option and amounted to 30.5%. The smallest increase in the biohydrogel option was 

30 kg - 10.7%. According to the results of corn harvesting, it was noted that the maximum yield was 

obtained with the biohydrogel option 50 kg and the increase was 28.6%, the smallest increase was in 

the option 30 kg and amounted to 4.8%. 

The use of water-absorbing polymer biohydrogels is one of the ways to increase the fertility of 

saline-type serozems of soils by improving their water-physical properties and can be one of the ways 

to actively manage the water supply of crops. 

As a result of experiments, it was found that the addition of biohydrogel creates an additional 

supply of moisture at different stages of plant growth. 

Studies have shown the effectiveness of the use of polymer biohydrogel to manage water 

supply and crop productivity. 

Keywords: Density of addition, total porosity, moisture reserve, ground water, vegetation 

watering 

 



 

26 

 

IRSTI 68.35.29                                     https://doi.org/10.52081/bkaku.2026.v77.i2.324 

 

PRODUCTIVITY AND ADAPTABILITY OF SPRING BREAD WHEAT (TRITICUM 

AESTIVUM L.) VARIETIES IN DIFFERENT AGRO -CLIMATIC ZONES OF 

KOSTANAY REGION  

 
Ansabayeva A.S.1, PhD, Associate professor  

ansabaeva_asiya@mail.ru, https://orcid.org/0000-0002-2110-2650 

Issayeva Zh.B.2*, PhD, Associate professor  

zhanetta.aysha@mail.ru, https://orcid.org/0000-0002-4182-3041 

Zakieva ɸ.ɸ.3, PhD, Associate professor  

araisyly@mail.ru, https://orcid.org/0000-0002-1484-8868  

Zhumatayeva Zh.B.4, PhD  

zhazira.0518@internet.ru,  https://orcid.org/0009-0007-7574-5962  

Demessinova A.A. 4, PhD  

demesin_87@mail.ru, https://orcid.org/0000-0001-5399-0421 

 
1 NPLC «Akhmet Baitursynuly Regional University», Kostanay, Kazakhstan 

2 LLP «Innovative Eurasian University», Pavlodar, Kazakhstan 
3 NPLC «Shakarim University, Semey, Kazakhstan 

4 NPLC «Korkyt Ata Kyzylorda University», Kyzylorda, Kazakhstan 

 

Annotation. The study presents the results of a comprehensive assessment of productivity and 

adaptability of six spring bread wheat (Triticum aestivum L.) varieties under contrasting agro-climatic 

conditions of Kostanay Region, Northern Kazakhstan. Field experiments were conducted during 2022-

2024 in two agro-climatic zones represented by Bannovka (ACZ-1) and Sadchikovka (ACZ-2) under 

two agronomic backgrounds: fallow and cereal stubble. The varieties Patricia, Granny, KWS Buran, 

Odintsovskaya, Inzhu and Aina were evaluated for grain yield and grain quality traits to determine 

their adaptive responses to environmental conditions. 

The results demonstrated that grain yield was significantly influenced by agro-climatic 

conditions, hydrothermal regime and predecessor type. The fallow background provided a yield 

advantage ranging from 11 to 21 c ha ĭ compared with cereal stubble. Significant varietal differences 

were identified in Agro-Climatic Zone 2 (p = 0.039), indicating differential genotype responses to 

environmental factors. The varieties Patricia, Granny and KWS Buran exhibited the highest 

productivity and adaptability under contrasting growing conditions. Grain quality traits were 

influenced primarily by weather conditions during the growing season rather than by varietal 

characteristics. 

The obtained results may be used to optimize varietal composition and develop adaptive 

cultivation technologies for spring bread wheat under increasing climatic aridization in Northern 

Kazakhstan. 

Keywords: spring bread wheat, agro-climatic zone, yield, adaptability, ecological plasticity, 

grain quality, Northern Kazakhstan. 

 

Introduction.  Spring bread wheat (Triticum aestivum L.) is the principal food crop of 

Northern Kazakhstan and a key component of the regionôs adaptive farming system. The yield 

performance and stability of varieties under northern conditions are largely determined by 

agro-climatic factors and the genetic characteristics of the cultivars [1, 2]. In the context of 

increasing climatic aridization, unstable precipitation patterns, and a rising frequency of 

extreme temperature events, particular importance is attached to assessing the adaptive 

potential of varieties and their responses to agro-ecological environmental factors. 

Under the current trends of climate change in Northern Kazakhstan, characterized by 

increasing frequency and intensity of droughts, shifts in precipitation patterns, and rising 

temperature extremes, the role of adaptive varietal selection is significantly increasing. The 
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hydrothermal regime during critical phenological stages, particularly tillering and grain 

filling, is becoming increasingly unstable, leading to higher risks of yield loss and grain 

quality deterioration. In this context, varietal evaluation should be based not only on mean 

productivity but also on the ability to maintain stable performance under abiotic stress 

conditions. 

Kostanay Region belongs to the zone of risky farming, where moisture availability is 

the limiting factor in yield formation. The influence of weather conditions and interannual 

variability of the hydrothermal regime on the productivity of spring wheat varieties has been 

repeatedly confirmed by previous studies [3-5]. Spatial heterogeneity of agro-climatic 

conditions, differences in soil cover, and variations in agronomic backgrounds (fallow, 

stubble) necessitate a comprehensive evaluation of varieties in terms of productivity, stability, 

and grain quality. 

Modern requirements for cultivars imply not only a high yield potential but also 

ecological plasticity, tolerance to abiotic stresses, and the ability to produce grain of food-

grade quality under contrasting meteorological conditions [6-8]. 

The ñgenotype Ĭ environmentò (GĬE) interaction is one of the key issues in modern 

plant breeding. The theoretical foundations for assessing stability and plasticity were 

developed in the works of Wricke [9], Eberhart and Russell [10], Lin and Binns [11], and 

Becker and Léon [12]. Contemporary approaches to adaptability analysis include AMMI and 

GGE-biplot methods [13, 14], as well as multifactor analysis of variance [15, 16]. 

Particular importance is attached to the application of modern statistical approaches 

for analyzing genotype × environment (G×E) interactions, which enable the quantification of 

the relative contributions of genetic and environmental factors to yield variability. The 

combined use of multifactor analysis of variance, stability parameters, and adaptability 

indices ensures a comprehensive and objective assessment of varietal performance under 

contrasting agro-ecological conditions. 

Under conditions of increasing climatic variability, the assessment of ecological 

stability and yield stability parameters becomes especially significant [17-19]. Recent studies 

confirm the necessity of a comprehensive approach to productivity evaluation, taking into 

account agro-climatic differentiation of regions [20-22]. 

The spatial differentiation of agro-climatic zones within Kostanay Region forms a 

natural gradient of environmental conditions, ranging from moderately arid to dry steppe 

ecosystems. This gradient provides a valuable experimental framework for identifying 

genotype-specific responses to variations in moisture availability, temperature regime, and 

soil conditions. The application of a gradient-based approach increases the robustness of 

adaptability assessment and allows for distinguishing between broadly adapted and 

specifically adapted genotypes. 

Thus, under increasing climatic variability and ongoing aridization processes, the 

identification and selection of high-yielding, stress-tolerant, and ecologically plastic spring 

wheat varieties represent a strategic priority for ensuring sustainable grain production and 

food security in Northern Kazakhstan. 

Thus, evaluating the productivity and adaptive potential of spring bread wheat 

varieties under contrasting agro-climatic zones of Kostanay Region represents a scientifically 

grounded and practically relevant objective. 

The aim of the study was to evaluate the productivity and adaptability of spring bread 

wheat varieties under contrasting agro-climatic conditions of Kostanay Region and to identify 

genotypes with high yield potential and stable performance across different agronomic 

backgrounds. 

To achieve this aim, the following objectives were formulated: 

1. To investigate the influence of natural and climatic conditions of the northern and 
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southern zones of Kostanay Region on yield formation of the varieties. 

2. To evaluate varietal responses to different agronomic background levels. 

3. To determine indicators of yield variability and stability. 

4. To conduct a comparative analysis of grain quality traits under different agro-

ecological conditions. 

5. To identify varieties with high adaptive potential for production recommendations. 

The scientific novelty of the study lies in the comparative evaluation of spring bread 

wheat varieties under contrasting agro-climatic conditions of Kostanay Region and in 

determining the relative contribution of agronomic background, agro-climatic zone and 

varietal characteristics to grain-yield variability under the conditions of Northern Kazakhstan. 

The working hypothesis of the study was that varieties with higher adaptive potential 

would exhibit lower yield variability under changes in agronomic background and annual 

moisture availability. 

Under the increasing climatic variability of Northern Kazakhstan, the problem of 

adaptive varietal selection acquires strategic importance. The intensification of drought 

periods, instability of the hydrothermal regime, and contrasting temperature conditions during 

tillering and grain-filling stages require a comprehensive evaluation of varieties not only in 

terms of average yield but also in terms of stability parameters and ecological plasticity. 

Materials and Methods. Field studies were conducted in the Kostanay Region of the 

Republic of Kazakhstan, located in the northern part of the country and covering an area of 

approximately 115 thousand km². The region represents a key grain-producing territory of 

Northern Kazakhstan and is characterized by pronounced spatial heterogeneity of 

agroecological conditions. According to the hydrothermal regime, soil cover structure, and 

degree of aridity, the territory is subdivided into three agro-climatic zones forming a distinct 

gradient of moisture availability and thermal resources. 

The first agro-climatic zone is represented by a moderately arid steppe with elements 

of forest-steppe, dominated by medium-humus chernozems and relatively favorable moisture 

conditions (300-350 mm of annual precipitation). The second zone corresponds to an arid 

steppe with southern low-humus chernozems and constitutes a transitional belt with increased 

climatic instability. The third zone includes two subzones: (i) moderately dry steppe with dark 

chestnut soils (220-250 mm precipitation), and (ii) dry steppe with chestnut soils (190-220 

mm precipitation), reflecting progressive aridization toward the south. 

The experimental sites were predominantly located within the second agro-climatic 

zone, which is characterized by a high frequency of drought events, elevated temperature 

stress, and significant interannual variability of hydrothermal conditions. This zone can be 

considered a representative natural model for assessing the adaptive potential, ecological 

plasticity, and stress tolerance of cereal crops under conditions of increasing climatic aridity. 

The regional climate is sharply continental, with high annual and diurnal temperature 

amplitudes, unstable precipitation patterns, and pronounced moisture deficit during critical 

stages of crop development. The mean air temperature in January ranges from ī18 to ī19 ÁC, 

while in July it reaches 19-21 ÁC. Extreme temperature values vary from ī35éī40 ÁC in 

winter to +41é+43 ÁC in summer, resulting in an annual amplitude of up to 75ï88 °C. The 

growing season lasts 160-170 days, with a frost-free period of 105-130 days. The sum of 

active temperatures (>10 °C) reaches 2200-2400 °C, ensuring sufficient thermal resources for 

spring wheat cultivation, although often accompanied by moisture limitation. 

Annual precipitation varies between 250 and 350 mm, with up to 60-80% occurring 

during the warm period (May-October), typically peaking in July. However, intra-seasonal 

precipitation distribution is highly uneven, with May frequently representing the most critical 

moisture-deficient period for crop establishment. Under these conditions, hydrothermal stress 

is intensified by persistent wind activity (average wind speed 5-6 m s ĭ), which enhances 
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evapotranspiration and accelerates topsoil desiccation. Consequently, soil moisture 

availability becomes the primary limiting factor for yield formation in rainfed 

agroecosystems. 

Meteorological conditions during the study period were characterized by pronounced 

variability, allowing for the assessment of genotype responses under contrasting 

environmental scenarios. In 2022, precipitation distribution exhibited strong intra-seasonal 

heterogeneity: May precipitation (53.4 mm) exceeded the long-term average, whereas June 

precipitation (21.1 mm) was 40% below normal. July precipitation reached 81.2 mm (+45% 

above normal), followed by a sharp decline in August (15 mm, 2.3 times below normal). The 

thermal regime was close to the long-term average in May-June but exceeded it by 0.7-1.2 °C 

during JulyïAugust, intensifying evapotranspiration demand. 

In contrast, the 2023 growing season was characterized by pronounced drought 

conditions during June-July, coinciding with critical phenological stages (tillering-stem 

elongation), followed by excessive precipitation in late August and September. In the 

Sadchikovka area, cumulative precipitation from May to July reached only ~79% of the long-

term norm, whereas August and September recorded up to three and 1.5 monthly norms, 

respectively. In Bannovka, early-season moisture deficit (~20% of normal in May) was 

replaced by excessive rainfall in June (more than three norms) and extremely wet conditions 

in September (up to 4.5 norms). Such contrasting hydrothermal patterns resulted in 

suppressed field emergence and reduced plant density during early development stages, 

partially compensated by improved moisture conditions during tillering. However, excessive 

precipitation during the grain-filling and harvesting periods negatively affected crop 

maturation and harvesting efficiency. 

The soils of the experimental sites are classified as medium-humus chernozems with 

heavy loam texture, characterized by favorable physical and chemical properties for crop 

production. The humus content ranges from 5.2 to 6.0%, indicating a relatively high level of 

soil fertility. The availability of mobile nitrogen and potassium forms is high, suggesting that 

nutrient limitation was not a primary constraint, thereby allowing the isolation of climatic 

factors as the dominant drivers of yield variability. 

Six spring bread wheat (Triticum aestivum L.) varieties of different maturity groups 

and ecological origins were evaluated to assess their adaptive responses under contrasting 

agro-climatic conditions. Field trials were conducted in 2023 across two agro-climatic zones 

of Kostanay Region: LLP ñAltyn Investò, PC ñBannovkaò (Fedorovsky District, Bannovka 

village) ï Agro-Climatic Zone 1 (ACZ-1), and LLP ñOlzha Sadchikovskoyeò (Kostanay 

District, Sadchikovka village) ï Agro-Climatic Zone 2 (ACZ-2).  

Six spring bread wheat (Triticum aestivum L.) varieties differing in maturity group, 

productivity potential and adaptive characteristics were included in the study: Patricia, 

Granny, KWS Buran, Odintsovskaya, Inzhu and Aina. The varieties were selected because of 

their widespread cultivation in Northern Kazakhstan and their contrasting responses to 

moisture availability and agronomic conditions. 

Patricia is a high-yielding intensive-type variety characterized by good drought 

tolerance and stable grain production under favorable growing conditions. Granny and KWS 

Buran are medium-maturing varieties distinguished by high productivity and adaptability to 

variable environmental conditions. Odintsovskaya is characterized by stable performance 

under moisture-deficit conditions and good grain quality. Inzhu and Aina are locally adapted 

varieties recommended for cultivation in dry-steppe regions and characterized by increased 

tolerance to abiotic stress factors. 

The studied varieties represent different adaptive strategies and therefore provide an 

opportunity to assess genotype responses to contrasting agro-climatic conditions of Kostanay 

Region. 
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Sowing was carried out using a unit composed of two SKP-2.1 seed drills. The 

seeding rate was 3.4 million viable seeds ha ĭ in ACZ-1 and 3.2 million viable seeds ha ĭ in 

ACZ-2. The plot accounting area was 32.6 m². Treatments were arranged systematically. The 

experiment was established in four replications. Trials were conducted under two agronomic 

backgrounds: fallow and cereal stubble. Grain yield was recalculated to a standard grain 

moisture content of 14%. Statistical analysis was performed using analysis of variance 

(ANOVA) to determine the contribution of the factors ñvarietyò, ñagro-climatic zoneò, 

ñagronomic backgroundò, and their interactions to grain yield variability. Means were 

compared using Tukey's HSD test at p < 0.05. The following statistical indicators were 

calculated: arithmetic mean (M), standard deviation (SD), coefficient of variation (CV, %) 

and least significant difference (LSD . ). Grain quality traits were analyzed using descriptive 

statistics and non-parametric Kruskal-Wallis tests where normality assumptions were not met. 

 
Table 1 ï Grain yield of spring bread wheat varieties across agro-climatic zones and agronomic 

backgrounds (mean for 2022-2024, c/ha)  

 

Variety ACZ-1 (fallow) ACZ-1 (cereal 

stubble) 

ACZ-2 

(fallow) 

ACZ-2 (cereal 

stubble) 

Patricia 48.40 27.66 41.25 22.14 

Granny 44.32 25.18 38.47 20.05 

KWS Buran 42.75 24.60 36.89 19.72 

Odintsovskaya 39.80 23.41 34.12 18.63 

Inzhu 36.54 15.59 30.44 14.87 

Aina 28.97 17.84 25.31 13.95 

 

Factor Contribution (%) 

Agro-climatic zone 71.0 

Agronomic background 20.5 

Variety 6.0 

Interaction effects 2.5 

Note: The contribution analysis was performed using mean grain-yield values obtained during 

2022-2024. 

 

The analysis of yield variability based on mean grain-yield values demonstrated that 

agronomic background was the principal factor affecting productivity, accounting for 

approximately 71.0% of total variability. Varietal differences contributed 20.5%, whereas the 

agro-climatic zone accounted for 6.0% of yield variation. Interaction effects and residual 

variation represented only 2.5% of the total variability. These findings indicate that 

predecessor type played a decisive role in yield formation under the conditions of Northern 

Kazakhstan. 

Results. The analysis of yield variability indicated that agronomic background was the 

major factor affecting grain productivity, followed by varietal characteristics, whereas the 

contribution of agro-climatic zone was less pronounced. 

Statistical analysis showed significant differences in yield among varieties in 

Sadchikovka (ACZ-2) (p = 0.039; Fisherôs F-test). In Bannovka (ACZ-1), no significant 

differences were detected (p = 0.143), indicating a leveling of varietal productivity under 

more favorable conditions. The highest yield under all conditions was recorded for the variety 

Patricia, reflecting its high adaptability and productivity potential. The lowest yield was 

observed for the variety Aina, particularly under the cereal stubble background. The average 

yield increase under the fallow background ranged from 11 to 21 c/ha compared to stubble, 

confirming the agronomic effectiveness of fallow in the steppe zone. 
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The superiority of Patricia, Granny and KWS Buran was associated with their ability 

to maintain relatively high productivity under contrasting moisture conditions. These varieties 

exhibited lower yield reduction under cereal stubble conditions compared with the remaining 

genotypes, indicating greater adaptive capacity to environmental stress. 

The results indicate a pronounced interaction between the factors ñzone Ĭ agronomic 

background.ò In ACZ-2, reduced moisture availability during critical organogenesis stages 

(tillering-heading) led to a reduction in productive tiller density and thousand-grain weight. 

Varieties with a more developed root system exhibited lower yield fluctuation amplitudes, 

confirming their higher adaptability to water stress. 

Grain quality parameters were influenced by both weather conditions and yield level. 

During more arid periods, protein and gluten contents increased, likely due to a concentration 

effect (Table 2). 

No statistically significant differences in thousand-grain weight were detected (p = 

0.513; Kruskal-Wallis test). A similar pattern was observed for test weight (p = 0.106). This 

indicates that differences among varieties in quality traits are less pronounced than those in 

yield and are more strongly influenced by annual environmental conditions. It should be noted 

that higher-yielding varieties were characterized by moderate protein content, whereas lower-

yielding varieties exhibited higher protein percentages. 

 
Table 2 ï Grain quality traits of early -maturing bread wheat varieties 

 

Variety Thousand-

grain weight 

(g) 

Test weight 

(g/L) 

Gluten 

content (%) 

Protein 

content (%), 

% 

Falling 

number (s) 

Patricia 42.2 762 28.5 14.1 318 

Granny 38.7 774 27.9 13.8 305 

KWS Buran 35.4 704 29.1 14.5 322 

Odintsovskaya 39.6 756 27.4 13.6 298 

Inzhu 37.8 748 26.9 13.4 287 

Aina 34.8 721 30.2 15.0 335 

 

The varieties Patricia, Granny and KWS Buran demonstrated relatively stable yield 

performance across environments and may therefore be considered as possessing higher 

adaptive potential. In contrast, the varieties Inzhu and Aina showed greater dependence on 

agronomic background and moisture availability. These results underscore the need to select 

varieties with high adaptability for the increasingly arid conditions of Northern Kazakhstan. 

The increase in protein content under drought conditions is attributed to a 

concentration effect due to reduced carbohydrate accumulation and decreased thousand-grain 

weight, consistent with the known patterns of assimilate redistribution under stress conditions. 

The findings align with international studies confirming the key role of moisture 

availability in determining spring wheat productivity in steppe regions with continental 

climates. Similar patterns have been reported in research on varietal adaptability in arid zones 

of Eastern Europe and Central Asia. Higher productivity under the fallow background is 

explained by improved soil moisture conditions and reduced competition for nutrients, 

confirming the agro-ecological rationale for using fallow in risky farming systems. The 

observed varietal differences indicate a genotype-dependent response to environmental stress. 

Patricia and Granny combine high potential productivity with relative stability, meeting the 

criteria for ecological plasticity. 

These results confirm the determining role of moisture availability as a limiting factor 

for yield formation in steppe regions with continental climates. Similar trends were reported 

by Reynolds M.P., who found that up to 60% of yield variability in wheat under arid 
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conditions is attributable to hydrothermal conditions during critical organogenesis stages. The 

pronounced interaction of the factors ñzone Ĭ agronomic backgroundò indicates a high 

sensitivity of varieties to initial soil moisture conditions. According to Blum A., drought 

tolerance of modern varieties depends not only on root depth but also on water-use efficiency 

(WUE). The increase in protein content under water deficit conditions corresponds to the 

concentration of nitrogen-containing compounds due to reduced carbohydrate synthesis, as 

also confirmed by Fischer R.A. Comparisons with studies in the steppe zones of Eastern 

Europe and Central Asia show similar trends in varietal differentiation by plasticity. Varieties 

exhibiting stability under both fallow and stubble belong to a compensatory type, capable of 

partially mitigating environmental stress factors. 

Thus, the varieties Patricia, Granny, and KWS Buran can be classified as genotypes 

with high adaptive potential and moderate responsiveness to improved agronomic 

backgrounds, meeting the requirements of adaptive farming under increasing aridization of 

the climate. 

The study was based on average yield data obtained under production-scale 

conditions. Further investigations involving multi-environment trials and advanced stability 

analyses (AMMI, GGE biplot and Eberhart-Russell models) are required for a more 

comprehensive assessment of genotype × environment interactions. 

Conclusion.  

1. The productivity of spring bread wheat varieties was significantly influenced by 

agro-climatic conditions and agronomic background. Yield formation was largely determined 

by moisture availability during critical growth stages. 

2. The fallow agronomic background provided a substantial yield advantage compared 

with cereal stubble. Depending on the variety, the yield increase ranged from 11 to 21 c ha ĭ. 

3. Comparative analysis demonstrated that agronomic background was the principal 

factor affecting grain productivity, followed by varietal characteristics and agro-climatic 

conditions. 

4. The varieties Patricia, Granny and KWS Buran exhibited the highest grain yield and 

adaptability under contrasting environmental conditions and may be considered the most 

promising for cultivation in the studied region. 

5. Significant varietal differences in grain yield were detected in Agro-Climatic Zone 

2 (p = 0.039), indicating differential genotype responses to environmental conditions. 

6. Grain quality parameters were influenced mainly by hydrothermal conditions during 

the growing season, whereas varietal differences in thousand-grain weight and test weight 

were less pronounced. 

7. The obtained results may serve as a basis for optimizing varietal composition and 

improving adaptive cultivation technologies for spring bread wheat under the conditions of 

increasing climatic variability and aridization in Northern Kazakhstan. 

These results confirm the need to adopt a multifactorial system for variety evaluation, 

which considers not only mean yield but also stability parameters, plasticity, and adaptive 

potential under zonal risk-prone farming conditions. 

The practical significance of the study lies in the potential application of the results for 

developing regional recommendations for varietal placement and designing adaptive 

cultivation technologies under conditions of increasing climatic instability. 
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ʘʡʤʘץʪʘʨʳʥʜʘ ʩװʨʽ ʞʝʨ ʞᴅʥʝ ʜᴅʥʜʽ ʜʘץʳʣʜʘʨ ʘשʳʟʳ ʬʦʥʳʥʜʘ ʞװʨʛʽʟʽʣʜʽ. ɿʝʨʪʪʝʫ ʥʳʩʘʥʳ 
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ʞᴅʥʝ ʘʣסʳ ʜʘץʳʣסʘ ʘʡʪʘʨʣʳץʪʘʡ ʪᴅʫʝʣʜʽ ʝʢʝʥʽʥ ʢᴇʨʩʝʪʪʽ. ʉװʨʽ ʞʝʨ ʬʦʥʳʥʜʘ ᴇʩʽʨʽʣʛʝʥ 
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ʘʛʨʦʢʣʠʤʘʪʪʳץ ʘʡʤʘץʪʘ (ɸʂɸ-2) ʩʦʨʪʪʘʨ ʘʨʘʩʳʥʜʘ ʩʪʘʪʠʩʪʠʢʘʣʳץ ʪײʨסʳʜʘʥ ʤᴅʥʜʽ 
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ᴇʥʽʤʜʽʣʽʢ ʧʝʥ ʙʝʡʽʤʜʝʣʛʽʰʪʽʢ ʢᴇʨʩʝʪʢʽʰʪʝʨʽ ʙʦʡʳʥʰʘ ʞʦסʘʨʳ ʥᴅʪʠʞʝʣʝʨʛʝ ץʦʣ ʞʝʪʢʽʟʜʽ. ɼᴅʥ 

ʩʘʧʘʩʳʥʳש ʢᴇʨʩʝʪʢʽʰʪʝʨʽ ʥʝʛʽʟʽʥʝʥ ʚʝʛʝʪʘʮʠʷʣʳץ ʢʝʟʝשʜʝʛʽ ʘʫʘ ʨʘʡʳ ʞʘסʜʘʡʣʘʨʳʤʝʥ 

ʘʥʳץʪʘʣʜʳ ʞᴅʥʝ ʩʦʨʪʪʳץ ʝʨʝʢʰʝʣʽʢʪʝʨʜʽש ᴅʩʝʨʽ ʩʘʣʳʩʪʳʨʤʘʣʳ ʪװʨʜʝ ʪᴇʤʝʥ ʙʦʣʜʳ. 

ɸʣʳʥסʘʥ ʥᴅʪʠʞʝʣʝʨ ʉʦʣʪװʩʪʽʢ פʘʟʘץʩʪʘʥ ʞʘסʜʘʡʳʥʜʘ ʞʘʟʜʳץ ʞײʤʩʘץ ʙʠʜʘʡʜʳש 

ʩʦʨʪʪʳײץ ץʨʘʤʳʥ ʞʝʪʽʣʜʽʨʫ, ʩʦʥʜʘʡ-ʘץ ʢʣʠʤʘʪʪʳײץ שʨסʘץʪʘʥʫ װʜʝʨʽʩʽ ʢװʰʝʡʛʝʥ ʞʘסʜʘʡʜʘ 

ʙʝʡʽʤʜʝʣʛʝʥ ᴇʩʽʨʫ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥ ᴅʟʽʨʣʝʫ װʰʽʥ ʧʘʡʜʘʣʘʥʳʣʫʳ ʤװʤʢʽʥ. 

ʊʨ̔ʝʢ ʩᴇʟʜʝʨ: ʞʘʟʜʳץ ʞײʤʩʘץ ʙʠʜʘʡ, ʘʛʨʦʢʣʠʤʘʪʪʳץ ʘʡʤʘץ, ᴇʥʽʤʜʽʣʽʢ, ʙʝʡʽʤʜʝʣʛʽʰʪʽʢ, 

ʵʢʦʣʦʛʠʷʣʳץ ʠʢʝʤʜʽʣʽʢ, ʜᴅʥ ʩʘʧʘʩʳ, ʉʦʣʪװʩʪʽʢ פʘʟʘץʩʪʘʥ. 

 

 

ʇʈʆɼʋʂʊʀɺʅʆʉʊʔ ʀ ɸɼɸʇʊʀɺʅʆʉʊʔ ʉʆʈʊʆɺ ʗʈʆɺʆʁ ʄʗɻʂʆʁ ʇʐɽʅʀʎʓ 

(TRITICUM AESTIVUM L.) ɺ ʈɸɿʃʀʏʅʓʍ ɸɻʈʆʂʃʀʄɸʊʀʏɽʉʂʀʍ ɿʆʅɸʍ 

ʂʆʉʊɸʅɸʁʉʂʆʁ ʆɹʃɸʉʊʀ  

 

ɸʥʩʘʙʘʝʚʘ ɸ.ʉ.1, PhD, ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʡ ʧʨʦʬʝʩʩʦʨ 

ʀʩʘʝʚʘ ɾ.ɹ.2*, PhD, ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʡ ʧʨʦʬʝʩʩʦʨ 

ɿʘʢʠʝʚʘ ɸ.ɸ.3, PhD, ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʡ ʧʨʦʬʝʩʩʦʨ 

ɾʫʤʘʪʘʝʚʘ ɾ.ɹ.4, PhD. 

ɼʝʤʝʩʠʥʦʚʘ ɸ.ɸ.4,  PhD.  

 
1ʂʦʩʪʘʥʘʡʩʢʠʡ ʨʝʛʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ɸʭʤʝʪʘ ɹʘʡʪʫʨʩʳʥʦʚʘ, ʛ. ʂʦʩʪʘʥʘʡ, 

ʂʘʟʘʭʩʪʘʥ 
2 ʊʆʆ çʀʥʥʦʚʘʮʠʦʥʥʳʡ ɽʚʨʘʟʠʡʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè, ʛ. ʇʘʚʣʦʜʘʨ, ʂʘʟʘʭʩʪʘʥ 

3ʋʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʐʘʢʘʨʠʤʘ, ʛ. ʉʝʤʝʡ, ʂʘʟʘʭʩʪʘʥ 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʢʦʤʧʣʝʢʩʥʦʡ ʦʮʝʥʢʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ 

ʘʜʘʧʪʠʚʥʦʩʪʠ ʰʝʩʪʠ ʩʦʨʪʦʚ ʷʨʦʚʦʡ ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ (Triticum aestivum L.) ʚ ʢʦʥʪʨʘʩʪʥʳʭ 

ʘʛʨʦʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʂʦʩʪʘʥʘʡʩʢʦʡ ʦʙʣʘʩʪʠ ʉʝʚʝʨʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ. ʇʦʣʝʚʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ 2022-2024 ʛʛ. ʚ ʜʚʫʭ ʘʛʨʦʢʣʠʤʘʪʠʯʝʩʢʠʭ ʟʦʥʘʭ ð ɹʘʥʥʦʚʢʘ (ɸʂɿ-

1) ʠ ʉʘʜʯʠʢʦʚʢʘ (ɸʂɿ-2) ʥʘ ʜʚʫʭ ʘʛʨʦʬʦʥʘʭ: ʧʦ ʧʘʨʫ ʠ ʧʦ ʩʪʝʨʥʝ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ. ʀʟʫʯʘʣʠʩʴ 

ʩʦʨʪʘ ʇʘʪʨʠʮʠʷ, ɻʨʘʥʥʠ, KWS Buran, ʆʜʠʥʮʦʚʩʢʘʷ, ɯʥʞʫ ʠ ɸʡʥʘ. ʆʮʝʥʢʘ ʫʨʦʞʘʡʥʦʩʪʠ ʠ 

ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʟʝʨʥʘ ʧʨʦʚʦʜʠʣʘʩʴ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʘʜʘʧʪʠʚʥʦʡ ʨʝʘʢʮʠʠ ʩʦʨʪʦʚ ʥʘ 

ʨʘʟʣʠʯʥʳʝ ʫʩʣʦʚʠʷ ʩʨʝʜʳ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʫʨʦʚʝʥʴ ʫʨʦʞʘʡʥʦʩʪʠ ʩʫʱʝʩʪʚʝʥʥʦ ʟʘʚʠʩʝʣ ʦʪ ʘʛʨʦʢʣʠʤʘʪʠʯʝʩʢʠʭ 

ʫʩʣʦʚʠʡ, ʛʠʜʨʦʪʝʨʤʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ ʠ ʪʠʧʘ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʘ. ʇʘʨʦʚʦʡ ʘʛʨʦʬʦʥ ʦʙʝʩʧʝʯʠʚʘʣ 

ʧʨʠʙʘʚʢʫ ʫʨʦʞʘʡʥʦʩʪʠ ʦʪ 11 ʜʦ 21 ʮ/ʛʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʪʝʨʥʝʚʳʤ. ɺʦ ʚʪʦʨʦʡ 

ʘʛʨʦʢʣʠʤʘʪʠʯʝʩʢʦʡ ʟʦʥʝ ʚʳʷʚʣʝʥʳ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʝ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʩʦʨʪʘʤʠ (p = 

0,039), ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʨʘʟʣʠʯʥʦʡ ʨʝʘʢʮʠʠ ʛʝʥʦʪʠʧʦʚ ʥʘ ʬʘʢʪʦʨʳ ʩʨʝʜʳ. ʅʘʠʙʦʣʝʝ 

ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ ʘʜʘʧʪʠʚʥʦʩʪʠ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ ʩʦʨʪʘ ʇʘʪʨʠʮʠʷ, 

ɻʨʘʥʥʠ ʠ KWS Buran. ʂʘʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʟʝʨʥʘ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʦʧʨʝʜʝʣʷʣʠʩʴ 

ʧʦʛʦʜʥʳʤʠ ʫʩʣʦʚʠʷʤʠ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ, ʯʝʤ ʩʦʨʪʦʚʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ. 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʩʦʨʪʦʚʦʛʦ ʩʦʩʪʘʚʘ ʠ 

ʨʘʟʨʘʙʦʪʢʠ ʘʜʘʧʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚʦʟʜʝʣʳʚʘʥʠʷ ʷʨʦʚʦʡ ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ ʚ ʫʩʣʦʚʠʷʭ 

ʫʩʠʣʠʚʘʶʱʝʡʩʷ ʘʨʠʜʠʟʘʮʠʠ ʢʣʠʤʘʪʘ ʉʝʚʝʨʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʷʨʦʚʘʷ ʤʷʛʢʘʷ ʧʰʝʥʠʮʘ, ʘʛʨʦʢʣʠʤʘʪʠʯʝʩʢʘʷ ʟʦʥʘ, ʫʨʦʞʘʡʥʦʩʪʴ, 

ʘʜʘʧʪʠʚʥʦʩʪʴ, ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʧʣʘʩʪʠʯʥʦʩʪʴ, ʢʘʯʝʩʪʚʦ ʟʝʨʥʘ, ʉʝʚʝʨʥʳʡ ʂʘʟʘʭʩʪʘʥ. 
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Annotation. This study evaluated genetic variation in pre-harvest sprouting (PHS), seed 

dormancy, and yield-related traits in a diverse panel of 270 spring wheat accessions grown under two 

contrasting environments in Kazakhstan. Significant phenotypic variation was observed for agronomic 

traits, yield components, and PHS resistance, indicating substantial genetic diversity within the 

collection. Environmental conditions strongly influenced yield formation: spike productivity traits 

predominated in the Almaty region, whereas grain filling efficiency was the main determinant of yield 

in Kostanay. PHS exhibited wide variation among genotypes, with higher susceptibility observed in 

the northern environment. Nineteen genotypes showed stable resistance across both environments, 

representing valuable genetic resources for breeding. Notably, all resistant genotypes were 

characterized by red grain color, confirming the association between grain pigmentation and 

dormancy. Seed dormancy, assessed via germination index (GI), was significantly affected by 

environment and showed an inverse relationship with PHS. Correlation and multivariate analyses 

revealed weak negative relationships between PHS and yield components, suggesting that slightly 

reduce yield. Principal ʩomponent ʘnalysis (PCA) and genotype-by-environment interaction (GGE) 

biplot analyses identified stable and high-performing genotypes, including CAWBIN-179, CAWBIN-

222, and CAWBIN-385. These findings demonstrate the feasibility of combining high-yielding 

potential with PHS resistance in spring wheat breeding programs. 

Keywords: Triticum aestivum L., pre-harvest sprouting, seed dormancy, plant adaptation, 

yield components.  

 

Introduction. Pre-harvest sprouting (PHS) is a major constraint affecting wheat 

production worldwide, particularly in regions where rainfall and high humidity occur during 

the grain maturation period [1]. The premature germination of physiologically mature grains 

in the spike leads to substantial deterioration of grain quality, including increased Ŭ-amylase 

activity, reduced falling number, and impaired end-use properties such as baking quality [2-

3]. As a consequence, PHS not only reduces grain market value but also limits its suitability 

for processing industries. In the context of ongoing climate change, the frequency of 

unpredictable precipitation events during the late stages of crop development has increased, 

making PHS an increasingly critical factor in wheat production systems [4]. 

Resistance to PHS is a complex trait governed by multiple genetic, physiological, and 

environmental factors [5-7]. To date, many genetic factors controlling these traits have been 

identified. For example, the transcription factor Tamyb10 has been identified for grain color. 
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The TaDFR gene, which affects grain color, PHS resistance, and anthocyanin synthesis, is 

localized on chromosomes 3A, 3B, and 3B [8-10]. The TaMFT gene, a homolog of wheat 

TaPHS1 associated with seed dormancy [11-12]. TaMKK3-A, formerly known as Phs1, 

located on chromosome 4A, is another key gene controlling seed dormancy [13]. Genes 

associated with seed dormancy TaSdr, TaVp-1, and TaGASR34 were identified using a 

homology-based cloning approach, and corresponding functional markers were developed for 

them [14-16]. Among these, seed dormancy plays a central role in preventing premature 

germination under favorable moisture conditions [17]. Dormancy is primarily regulated by 

hormonal balance, particularly abscisic acid and gibberellins, and is influenced by both 

genetic background and environmental conditions during grain development [18-19]. 

However, the expression of dormancy is highly dynamic and can vary significantly across 

environments, making the evaluation of PHS resistance particularly challenging. This 

highlights the necessity of multi-environment testing to accurately assess genotype 

performance and stability. 

In addition to its direct impact on grain quality, PHS may be associated with 

agronomic traits and yield components. Grain yield in wheat is a complex trait determined by 

several interrelated components, including the number of kernels per spike (NKS), thousand-

kernel weight (TKW), and grain yield per unit area (YM2). These components are influenced 

by both genetic factors and environmental conditions and may contribute differently to yield 

formation under contrasting environments [20]. In particular, environmental variation can 

shift the relative importance of grain number versus grain weight, resulting in distinct yield 

formation strategies [21]. Understanding these relationships is essential for identifying 

genotypes that combine high yield potential with resistance to PHS. 

To address these complexities, multivariate statistical approaches are widely used to 

analyze relationships among traits. Correlation analysis provides insight into pairwise 

relationships among variables, while principal component analysis (PCA) identifies major 

sources of variation and trait groupings [22]. Furthermore, genotype-plus-genotype-by-

environment (GGE) biplot analysis is an effective tool for evaluating genotype performance 

and stability across environments, enabling the identification of both broadly and specifically 

adapted genotypes [23]. These approaches are particularly useful when analyzing large and 

diverse germplasm collections under contrasting environmental conditions. 

Kazakhstan is an important region for wheat production, characterized by diverse 

climatic conditions, ranging from relatively dry, warm southeastern areas to cooler, more 

favorable northern regions. In 2023, prolonged rainfall led to severe PHS across 

approximately 2.7 million hectares in Kazakhstan, representing about 15% of the harvested 

area. Yield losses were particularly high in certain regions, reaching up to 20% in Kostanay 

and 60% in Karaganda [24]. Such environmental contrasts provide an excellent opportunity to 

study genotype performance, yield formation, and the expression of pre-harvest sprouting 

(PHS) under different conditions. To date, several studies in Kazakhstan have assessed PHS 

resistance in grain using biochemical approaches, analyzing Ŭ-amylase activity, molybdenum 

content, and abscisic acid (ABA) levels [25-26]. In addition, breeding programs have focused 

on developing high-yielding, high-quality bread wheat varieties with reduced susceptibility to 

PHS under the conditions of Western Kazakhstan [27]. However, comprehensive studies 

integrating PHS, seed dormancy, yield components, and multi-environment analysis in this 

region remain limited.  

Therefore, the aim of this study was to evaluate the variation in pre-harvest sprouting 

and seed dormancy in a diverse collection of 270 spring wheat accessions and to investigate 

their relationships with agronomic traits and yield components under two contrasting 

environments in Kazakhstan. Specifically, the objectives were to 1) assess the level of PHS 

and germination index (GI), 2) analyze variation in plant adaptation and yield-related traits, 3) 
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determine relationships among traits using correlation and principal component analysis, and 

4) evaluate genotype performance and stability using GGE biplot analysis to identify 

genotypes combining high yield potential with resistance to pre-harvest sprouting. 

Materials and Methods. Plant material.  A collection of 270 spring bread wheat 

(Triticum aestivum L.) accessions was used in this study. The collection included: 1) 96 

commercial and advanced cultivars from Kazakhstan and Russia, including 58 varieties 

officially approved for cultivation in Kazakhstan; 2) 84 breeding lines and 3 cultivars 

developed at the Alexandr Barayev Scientific-Production Center for Grain Farming 

(Shortandy, Akmola region); and 3) 84 cultivars and lines originating from Kazakhstan, 

Russia, USA, Canada, Mexico, Germany, and Australia, provided by the Research Institute of 

Biological Safety Problems (South Kazakhstan). 

Field experiments and trait evaluation. Field trials were conducted during the 2024 

growing season at two contrasting locations in Kazakhstan: the Kazakh Research Institute of 

Agriculture and Plant Growing (KRIAPI, Almaty region, southeastern Kazakhstan) and the 

Karabalyk Agricultural Experimental Station (KAES, Kostanay region, northern Kazakhstan). 

The experiment was established using a randomized plot arrangement with two replications at 

each location. Plants were grown in experimental plots with 15 cm row spacing and 5 cm 

spacing between plants within rows. Standard agronomic practices were applied throughout 

the growing season [28]. Mean values of agronomic traits were calculated from harvested data 

across both environments. The climate conditions recorded during the trials are shown in 

Table 1. 
 

Table 1 ï Location, environment, and weather data at two regions in Kazakhstan 

 

Site / Region KRIAPI, Almaty region KAES, Kostanay region 

Latitude / Longitude 43Á21ǋ  / 76Á53ǋ 53.45 / 62.03 

Altitude, m 740 189 

Soil type Light chestnut (humus 2.0-2.5%) Black soil (humus 4.5-5.0%) 

Conditions Rainfed Rainfed  

Year 2024 2024 

Annual rainfall, mm 383.6 251.7 

Mean temperature, °C 19.7 18.5 

Max temperature, °C 24.5 22.8 

Min temperature, °C 13.5 10.7 

 

The evaluated traits were grouped into two categories: 1) Plant adaptation traits: 

heading date (HD), seed maturation date (SMD), vegetation period (VP), and plant height 

(PH); 2) Yield components: spike length (SL), number of kernels per spike (NKS), thousand 

kernel weight (TKW), kernel width (KW), kernel length (KL) and grain yield per m² (YM2).  

Assessment of pre-harvest sprouting. Resistance to PHS was evaluated using standard 

laboratory approaches. Spikes were collected at the wax ripeness stage from both 

experimental locations. To assess resistance to PHS, or germination index (GI), two common 

methods were used, described in the works of Yiwen et al. (2022), Liu et al. (2021), and 

Walker-Simmons et al. (1988) [5, 29,30]: measuring grain germination in the spike in a 

climate chamber and calculating the GI in Petri dishes. The percentage of sprouted grains 

(PHS, %) and germination index (GI, %) were used as indicators of sprouting susceptibility. 

Statistical analysis.  Analysis of variance (ANOVA) was performed to assess the 

effects of genotype (G), environment (region, R), and the genotype × environment interaction 

(G×R) on all traits studied. Pearson correlation analysis was conducted to evaluate 

relationships among agronomic traits, yield components, and PHS-related parameters. 
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Statistical analyses, including Pearsonôs correlation coefficients, boxplot visualization, 

ANOVA, GGE biplot, and PCA, were conducted using the R statistical environment [31]. 

Results and discussion. Variation of agronomic traits and yield formation of wheat 

collection. The distribution of agronomic traits showed significant variability among the 270 

spring wheat accessions evaluated in two contrasting environments, indicating high 

phenotypic diversity within the studied germplasm (Figure 1).  

 
Figure 1 ï Distribution of agronomic traits among 270 spring wheat accessions 

evaluated in two regions of Kazakhstan   

Note: HD ï heading date (days), SMD ï seed maturation date (days), PH ï plant height 

(cm), SL ï spike length (cm), NKS ï number of kernels per spike, KW ï kernel width (mm), KL ï 

kernel length (mm), TKW ï thousand kernel weight (g), YM2 ï yield per m² (g m²) 
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Traits related to plant development, including HD, SMD, VP, and PH, as well as yield 

components such as SL, NKS, TKW, KW, KL, and YM2, exhibited wide ranges (Figure 1). A 

clear regional differentiation was observed, reflecting the strong influence of environmental 

conditions on plant growth and productivity. In the KRIAPI (Almaty region), genotypes 

demonstrated a longer plant developmental stage, with HD reaching 59.8 ± 0.12 days 

compared to 39.7 ± 0.14 days in KAES (Kostanay region), while SMD ranged from 31.3 ± 

0.05 to 47.6 ± 0.08 days. Similarly, plant height was greater in the Almaty region (90.1 ± 0.63 

cm vs. 79.9 ± 0.56 cm), followed by higher values of SL (8.9 ± 0.08 cm vs. 6.7 ± 0.06 cm) 

and NKS (36.4 ± 0.43 vs. 26.9 ± 0.27 pcs).  

In contrast, grain yield per m² was significantly higher in the Kostanay region (338.7 ± 

8.19 g/m² vs. 108.4 ± 3.43 g/m²), indicating that this environment is more favorable for 

efficient grain filling and yield realization. Kernel traits also showed environment-specific 

patterns, with higher kernel width (3.0 ± 0.01 mm) observed in the Kostanay region, 

indicating differences in grain development processes (Figure 1). 

Pre-harvest sprouting and seed dormancy. Pre-harvest sprouting (PHS) showed 

substantial variation among genotypes, with mean values of 55.2 ± 1.47% in the KRIAPI 

(Almaty region) and 60.2 ± 1.37% in KAES (Kostanay) (Figure 2A). The higher PHS levels 

observed in the Kostanay region indicate that environmental conditions there were more 

favorable for sprouting, likely due to differences in temperature and moisture during grain 

maturation. 
 

 
Figure 2 ï Distribution of pre -harvest sprouting (PHS, %) among 270 spring wheat 

accessions evaluated in two regions of Kazakhstan (Almaty and Kostanay) Note: A ï 

distribution of PHS values across genotypes; B ï example of spike germination under controlled 

conditions in a climate chamber; C ï classification of genotypes into three categories based on PHS 

levels. 

 

A total of 53 resistant genotypes were identified in the Almaty region, and 59 in the 

Kostanay region, confirming the availability of genetic variation for PHS resistance (Figure 
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2B, C). Importantly, 19 genotypes exhibited stable resistance across both environments, 

highlighting their robustness under contrasting conditions. These genotypes included 

CAWBIN-246, CAWBIN-254, CAWBIN-259, CAWBIN-263, CAWBIN-272, CAWBIN-

273, CAWBIN-279, CAWBIN-285, CAWBIN-298, CAWBIN-325, CAWBIN-346, 

CAWBIN-351, CAWBIN-363, CAWBIN-367, CAWBIN-376, CAWBIN-385, CAWBIN-

387, CAWBIN-408, and CAWBIN-430. Among these, three genotypes originated from 

Russia and Germany, while the majority (16 genotypes) were developed in Kazakhstan, 

including accessions from the Barayev Scientific and Practical Center for Farming and 

genotypes included in the State Register of Breeding Achievements. Notably, all 19 

genotypes that exhibited stable resistance to pre-harvest sprouting across both environments 

were characterized by red grain color, suggesting a strong association between grain 

pigmentation and sprouting resistance. The germination index (GI), used as an indirect 

indicator of seed dormancy, also showed considerable variation among genotypes across both 

regions (Figure 3A, B). GI values ranged from 90.6 ± 0.41% in the KRIAPI (Almaty region) 

to 93.55 ± 0.22% in the KAES (Kostanay region) (Figure 3A).  

The classification of genotypes into dormancy categories revealed distinct patterns. In 

the Almaty region, 134 genotypes demonstrated strong dormancy, 85 moderate, and 49 weak, 

whereas in the Kostanay region, the number of strongly dormant genotypes decreased (80), 

and moderately dormant genotypes increased (114). This shift suggests that environmental 

conditions influence the expression of dormancy, likely through physiological processes 

regulating hormone balance and seed maturation (Figure 3C). 

 

 
 

Figure 3 ï Distribution of germination index (GI, %) as an indicator of seed dormancy 

among 270 spring wheat accessions evaluated in two regions of Kazakhstan  

Note: A ï distribution of GI values across genotypes; B ï representative examples of seed germination 

in Petri dishes; C ï comparison of selected genotypes based on seed dormancy and related traits 
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A total of 45 genotypes consistently exhibited moderate dormancy across both 

environments. Among these, CAWBIN-385 was particularly notable for combining moderate 

dormancy with resistance to PHS. This combination is of high practical value, as it indicates 

the presence of genotypes that can maintain resistance while ensuring adequate germination.  

Trait relationships and environmental effects. The Pearson correlation analysis 

revealed distinct patterns of relationships among agronomic traits, yield components, and pre-

harvest sprouting (PHS)-related parameters in the two studied environments (Figure 4).  

Phenological traits showed strong associations, particularly between HD and VP, with 

a high positive correlation observed in both regions (r = 0.91 in Almaty and r = 0.83 in 

Kostanay), indicating a consistent relationship between developmental timing traits. In both 

regions, strong positive correlations were observed among yield-related traits. In the Almaty 

region (Figure 4A), SL showed a positive correlation with PH and TKW, while KW was 

strongly associated with KL. Similarly, in the Kostanay region (Figure 4B), strong positive 

relationships were observed between KW and KL, and between SL and PH. Correlations 

involving PHS and GI were generally weak or negligible in both regions. In Almaty, PHS 

showed slight negative correlations with YM2 (r = ī0.22) and TKW (r = ī0.16), whereas in 

Kostanay, correlations between PHS and most traits were near zero. GI also showed weak 

associations with most traits in both environments (Figure 4).  

 

 
 

Figure 4 ï Pearson correlation matrix among agronomic traits, yield components, and pre-

harvest sprouting-related traits in 270 spring wheat accessions grown in two regions of 

Kazakhstan: A ï Almaty region, B ï Kostanay region  

Note: HD ï heading date (days), SMD ï seed maturation date (days),  PH  ï plant height (cm),   SL ï 

spikes length (cm), NKS ï number of kernels per spike (pcs), TKW ï thousand kernels weight (g), YM2 

ï yield per m2 (g/m2),  KW ï kernel width (mm),  KL ï kernel length (mm), GI  ï germination index 

(%),  PHS ï pre-harvest sprouting (%) Correlations with P < 0.05 are highlighted in color. The color 

indicates a positive (blue) or negative (red) correlation. 

 

The analysis of variance (ANOVA) revealed that genotype (G), environment (region, 

R), and their interaction (G×R) had significant effects on most of the studied traits (Table 2). 

Genotype had a highly significant effect (P < 0.001) on all major agronomic traits, including 

PH, SL, NKS, KW, KL and YM2. This indicates substantial genetic variability within the 

studied collection. The environmental effect (region) was also highly significant for most 

traits. Particularly strong effects were observed for SL, YM2, PH, and NKS, indicating a 
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pronounced influence of environmental conditions on plant development and yield formation. 

In contrast, the effect of region on TKW was not significant. For PHS, genotype (P = 0.018) 

and environment (P = 0.007) effects were significant, whereas interaction was not (P = 0.95). 

For GI, only the environmental effect was significant (P < 0.001) (Table 2). 

 
Table 2 ï Analysis of variance (ANOVA) for agronomic traits, yield components, and pre-

harvest sprouting parameters in 270 spring wheat accessions evaluated in two regions of 

Kazakhstan 

 

Plant height (PH, cm) 

1 2 3 4 5 6 7 

Factor Df Sum Sq Mean Sq F-value Pr(>F) P-value 

Genotype (G) 268 55388 207 5.624 <2e-16 ***  

Region  (R) 1 25563 25563 695.626 <2e-16 ***  

G:R 264 36896 140 3.803 <2e-16 ***  

Spike length (SL, cm) 

Factor Df Sum Sq Mean Sq F value Pr(>F) P-value 

Genotype (G) 268 884 3.3 7.644 <2e-16 ***  

Region  (R) 1 1202.9 1202.9 2787.612 <2e-16 ***  

G:R 264 371.9 1.4 3.264 <2e-16 ***  

Number of kernels per spike (NKS, pcs), 

Factor Df Sum Sq Mean Sq F value Pr(>F) P-value 

Genotype (G) 268 17607 66 2.47 < 2e-16 ***  

Region  (R) 1 22494 22494 845.707 < 2e-16 ***  

G:R 264 14939 57 2.127 4.52E-13 ***  

Thousand kernel weight (TKW, g) 

Factor Df Sum Sq Mean Sq F value Pr(>F) P-value 

Genotype (G) 268 11695 43.64 1.432 0.00054 ***  

Region  (R) 1 11 10.92 0.358 0.54969   

G:R 258 8604 33.35 1.094 0.20802   

Kernel width (KW, mm) 

Factor Df Sum Sq Mean Sq F value Pr(>F) P-value 

Genotype (G) 268 12.642 0.047 1.746 1.95E-07 ***  

Region  (R) 1 3.561 3.561 131.79 < 2e-16 ***  

G:R 258 8.851 0.034 1.27 0.016 *  

Kernel length (KL, mm) 

Factor Df Sum Sq Mean Sq F value Pr(>F) P-value 

Genotype (G) 268 63.05 0.235 2.607 < 2e-16 ***  

Region  (R) 1 5.35 5.354 59.327 1.03E-13 ***  

G:R 258 28.08 0.109 1.206 0.0464 *  

Yield per m2 (YM2, g/m2) 

Factor Df Sum Sq Mean Sq F-value Pr(>F) P-value 

Genotype (G) 268 5991435 22356 3.075 <2e-16 ***  

Region  (R) 1 14315071 14315071 1968.941 <2e-16 ***  

G:R 267 5283655 19789 2.722 <2e-16 ***  

Pre-harvest sprouting (PHS, %) 

Factor Df Sum Sq Mean Sq F value Pr(>F) P-value 

Genotype (G) 268 325655 1215 1.249 0.01811 *  

Region  (R) 1 7042 7042 7.238 0.00738 **  

G:R 267 217265 814 0.836 0.94858   

Germination Index (GI, %) 

Factor Df Sum Sq Mean Sq F value Pr(>F) P-value 
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1 2 3 4 5 6 7 

Genotype (G) 268 14176 52.9 0.566 1   

Region  (R) 1 2572 2572.4 27.542 2.32E-07 ***  

G:R 266 13182 49.6 0.531 1   

Note: P ï values are provided with significance level indicated by the asterisks; * P < 0.05, ** P < 0.01, *** 

P < 0.001 

 

Multivariate analysis of genotype performance. Principal component analysis (PCA) 

revealed a clear separation of genotypes according to the two environments studied (Figure 

5). The first principal component (PC1) accounted for 40.5% of the total variation, while the 

second component (PC2) accounted for 17.3%, together explaining 57.8% of the overall 

variability. Genotypes from the Almaty region were predominantly distributed on the negative 

side of PC1, whereas those from the Kostanay region were on the positive side, indicating 

strong environmental differentiation. The PCA biplot showed that traits associated with plant 

development and spike productivity, including HD, VP, PH, SL, and NKS, were grouped 

towards the Almaty region. In contrast, yield-related traits such as YM2, KW, and SMD were 

associated with the Kostanay region. TKW and KL were positioned along the vertical axis 

(PC2), indicating their contribution to variation independent of regional separation. PHS and 

GI were clustered near the origin of the biplot, suggesting weaker associations with the main 

axes of variation and limited contribution to the differentiation between environments. 

 

 
Figure 5 ï Principal component analysis (PCA) biplot of all studied traits showing the 

distribution of 270 spring wheat accessions across two regions (Almaty and Kostanay) 

 

The GGE biplot further demonstrated genotype stability and adaptability (Figure 6). 

With PC1 explaining 85.3% of the variation, most genotypes clustered near the origin, 

indicating stable performance across environments. However, several genotypes showed 

specific adaptation, reflecting genotype × environment interactions. Genotypes such as 

CAWBIN-179 and CAWBIN-222 combined high-yield performance with stability, making 

them particularly valuable for breeding programs.   

The identification of top-performing genotypes revealed clear differences between 

environments (Table 3). In the Almaty region, yield formation was primarily associated with 

spike productivity, with CAWBIN-179 showing the highest NKS (58.5 pcs). 
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Figure 6 ï GGE biplot showing genotype performance and stability for grain yield 

(YM2) across two environments (Almaty and Kostanay) 

 

In contrast, in the Kostanay region, yield was driven by grain filling, with CAWBIN-

181 achieving the highest yield (815.5 g/m²). The presence of genotypes that perform well 

across environments, such as CAWBIN-179 and CAWBIN-222, highlights the potential to 

develop broadly adapted cultivars. At the same time, environment-specific genotypes may be 

useful for targeted breeding programs. 

Importantly, the combined analysis of yield traits, PHS resistance, and seed dormancy 

suggests that it is possible to identify genotypes that balance productivity and stress 

resistance. In particular, genotypes with moderate seed dormancy and stable PHS resistance 

represent the most promising candidates for breeding programs aimed at improving wheat 

resilience under changing climatic conditions. 

 
Table 3 ï Top-performing spring wheat accessions based on yield components (NKS, TKW, 

YM2) in two regions of Kazakhstan 

 

Kazakh Research Institute of Agriculture and Plant Growing (Almaty region) 

1 2 3 4 5 6 

Accessions  NKS, pcs Accessions TKW, g Accessions YM2,g/m2 

CAWBIN-

179 

58.5 CAWBIN-177 42.2 CAWBIN-210 338.8 

CAWBIN-

212 

53.0 CAWBIN-176 41.6 CAWBIN-179 288.7 

CAWBIN-

243 

52.5 CAWBIN-172 41.4 CAWBIN-434 269.8 

CAWBIN-

237 

52.3 CAWBIN-243 40.1 CAWBIN-220 259.6 

CAWBIN-

203 

52.3 CAWBIN-170 39.8 CAWBIN-304 244.9 

CAWBIN-

270 

51.5 CAWBIN-433 38.7 CAWBIN-433 242.8 

CAWBIN-

199 

50.3 CAWBIN-219 38.7 CAWBIN-204 232.4 

CAWBIN-

222 

49.3 CAWBIN-363 38.4 CAWBIN-305 230.7 

CAWBIN-

241 

49.0 CAWBIN-185 38.0 CAWBIN-404 229.5 

CAWBIN-

227 

48.7 CAWBIN-240 

 

 

cc40240 

38.0 CAWBIN-332 227.2 
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1 2 3 4 5 6 

Kaz 4 30.5 Kaz 4 29.4 Kaz 4 140.8 

Min*  17.00 Min*  10.20 Min*  6.2 

Max* 58.5 Max* 42.2 Max* 338.8 

108. 

 
Mean ±SE* 36.3+0.43 Mean ±SE* 28.6+0.29 Mean ±SE* 108.3+3.43  

Karabalyk Agricultural Experimental Station (Kostanay region) 

Accessions  NKS, pcs Accessions TKW, g Accessions YM2,g/m2 

CAWBIN-

280 

42.0 CAWBIN-410 43.5 CAWBIN-181 815.5 

CAWBIN-

240 

39.5 CAWBIN-432 41.3 CAWBIN-217 791.0 

CAWBIN-

222 

38.5 CAWBIN-217 40.5 CAWBIN-188 728.0 

CAWBIN-

170 

37.5 CAWBIN-179 40.1 CAWBIN-278 717.5 

CAWBIN-

296 

37.5 CAWBIN-172 39.4 CAWBIN-218 672.0 

CAWBIN-

214 

36.0 CAWBIN-218 39.3 CAWBIN-440 658.0 

CAWBIN-

297 

36.0 CAWBIN-229 38.8 CAWBIN-212 644.0 

CAWBIN-

382 

36.0 CAWBIN-391 38.1 CAWBIN-339 640.5 

CAWBIN-

217 

35.0 CAWBIN-207 37.5 CAWBIN-222 612.5 

CAWBIN-

223 

34.5 CAWBIN-414 37.4 CAWBIN-279 612.5 

Aina 33.0 Aina 40.1 Aina 283.5 

 Min*  14.00 Min*  17.93 Min*  24.50 

Max* 42.00 Max* 43.48 Max* 815.50 

Mean ±SE* 26.90+0.27 Mean ±SE* 28.95+0.28 Mean ±SE* 338.65+8.19 

 

The results of this study clearly demonstrate that both genetic factors and 

environmental conditions play a decisive role in determining agronomic traits, yield 

formation, and resistance to PHS in spring wheat. The strong differentiation observed 

between the Almaty and Kostanay regions confirms that environmental conditions 

significantly influence plant development and productivity (Figure 1), which is consistent 

with previous studies emphasizing the importance of genotype × environment interactions in 

wheat [32-33]. 

The contrasting patterns of yield formation observed in the two environments indicate 

the presence of different adaptive strategies. In the Almaty region, higher values of spike-

related traits (SL and NKS) suggest that yield formation is primarily determined by sink 

capacity, i.e., the potential number of kernels (Figure 1). In contrast, the significantly higher 

yield observed in the Kostanay region indicates that yield formation is more dependent on 

grain filling efficiency and assimilate partitioning (Figure 1). Similar shifts between sink- and 

source-limited yield formation have been reported in wheat under varying environmental 

conditions [34]. PHS exhibited substantial variation among genotypes, confirming its 

complex genetic architecture (Figure 2) [6-7]. The identification of 19 genotypes with stable 

resistance across environments is particularly important, as stability is a key requirement for 

breeding. Notably, all resistant genotypes had red grain color, consistent with previous 

findings that red-grained wheat is generally associated with greater dormancy and improved 

resistance to sprouting [35]. This relationship is often explained by the genetic linkage 

between grain color genes and loci controlling seed dormancy [36]. Seed dormancy is widely 

recognized as the primary physiological mechanism underlying resistance to PHS [19]. In the 

present study, dormancy was assessed indirectly using the GI, which revealed differences 

between environments (Figure 3). The higher GI values observed in the Kostanay region 

indicate reduced dormancy, which corresponds well with the higher PHS levels recorded in 

this environment (Figure 3). This confirms the inverse relationship between dormancy and 

sprouting susceptibility. 
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A particularly important finding of this study is the identification of genotypes with 

moderate dormancy as the most promising for breeding. While strong dormancy effectively 

prevents premature germination, it may adversely affect germination uniformity and field 

emergence, both of which are critical for crop establishment. Conversely, weak dormancy 

increases susceptibility to PHS (Figure 3). Therefore, moderate dormancy represents an 

optimal balance between protection against sprouting and the maintenance of agronomic 

performance, as reported in previous studies [37]. 

The correlation analysis provides further insight into trait relationships. The strong 

positive correlations among yield components indicate coordinated development of structural 

and grain traits, which is essential for yield formation. In contrast, the weak correlations 

between PHS, GI, and yield traits suggest that resistance to sprouting is largely independent 

of productivity (Figure 4). This is a highly important finding from a breeding perspective, as it 

indicates that improving PHS resistance is unlikely to result in yield penalties. Similar 

conclusions have been reported in previous studies [35]. The ANOVA results further support 

these conclusions by showing that yield-related traits are strongly influenced by genotype × 

environment interactions, whereas PHS showed no significant interaction effect (Table 2). 

This suggests that resistance to PHS is relatively stable across environments and is primarily 

genetically controlled. In contrast, the strong environmental effect on GI indicates that 

dormancy expression is sensitive to environmental conditions during seed development, 

highlighting the importance of multi-environment testing [38]. Multivariate analyses (PCA 

and GGE biplot) provided an integrated view of genotype performance. The clear separation 

of environments in PCA confirms the strong environmental influence on trait expression, 

while the positioning of PHS and GI near the origin indicates their weak association with 

major yield components (Figure 5). The GGE biplot further identified genotypes with stable 

performance across environments, which are particularly valuable for breeding programs 

(Figure 6).  

A limitation of the present study is that genotype × environment interaction was 

evaluated using only two locations during a single growing season. Although the selected 

sites represent contrasting agroecological zones of Kazakhstan, the relatively limited number 

of environments may not fully capture the range of environmental variability encountered in 

wheat production. Therefore, additional multi-environment and multi-year trials are required 

to provide a more comprehensive assessment of genotype stability, adaptability, and 

environmental responsiveness. 

Overall, the results demonstrate that it is possible to combine high yield potential, 

stability, and resistance to pre-harvest sprouting within a single genotype. In particular, 

genotypes exhibiting moderate dormancy and stable resistance, such as CAWBIN-385, 

represent promising candidates for breeding programs aimed at improving wheat resilience 

under changing climatic conditions. 

Conclusion.  This study provides strong evidence that pre-harvest sprouting 

resistance, seed dormancy, and yield-related traits can be effectively integrated in spring 

wheat. The substantial genetic variation observed, along with the identification of stable 

genotypes across contrasting environments, highlights the potential for developing resilient 

cultivars adapted to diverse conditions. Importantly, the weak relationships between PHS and 

yield components suggest that improving sprouting resistance is unlikely to result in yield 

penalties. The identification of genotypes with moderate dormancy as optimal further 

emphasizes the importance of balancing resistance and agronomic performance. The 

consistent performance of genotypes such as CAWBIN-179, CAWBIN-222, and CAWBIN-

385 demonstrates their value as promising breeding material. These findings are particularly 

relevant under climate change scenarios, where increased rainfall variability elevates the risk 

of PHS. Overall, this study provides important insights into the genetic and environmental 
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regulation of PHS and offers practical guidance for breeding high-yielding and resilient wheat 

varieties. 
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ĭϹʩʽʤʜʽʢʪʝʨ ʙʠʦʣʦʛʠʷʩʳ ʞϸʥʝ ʙʠʦʪʝʭʥʦʣʦʛʠʷʩʳ ʠʥʩʪʠʪʫʪʳ, ɸʣʤʘʪʳ Ϩ, ϧʘʟʘϨʩʪʘʥ 
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ɸʣʤʘʪʳ ᴇשʽʨʽʥʜʝ ʤʘʩʘץ ᴇʥʽʤʜʽʣʽʛʽ ʙʘʩʳʤ ʙʦʣʩʘ, פʦʩʪʘʥʘʡ ᴇשʽʨʽʥʜʝ ʜᴅʥʥʽש ʪʦʣʳʩʫ ʪʠʽʤʜʽʣʽʛʽ 

ʥʝʛʽʟʛʽ ʬʘʢʪʦʨ ʙʦʣʜʳ. ʊʘʤʳʨʜʘ ᴇʥʫ ʛʝʥʦʪʠʧʪʝʨ ʘʨʘʩʳʥʜʘ ʢʝש ʘʫץʳʤʜʘ ᴇʟʛʝʨʜʽ, ʩʦʣʪװʩʪʽʢ ʦʨʪʘʜʘ 

ʞʦסʘʨʳ ʩʝʟʽʤʪʘʣʜʳץ ʙʘʡץʘʣʜʳ. ʆʥ ʪʦסʳʟ ʛʝʥʦʪʠʧ ʝʢʽ ʦʨʪʘʜʘ ʜʘ ʪײʨʘץʪʳ ʪᴇʟʽʤʜʽʣʽʢ ʢᴇʨʩʝʪʪʽ, ʙײʣ 

ʦʣʘʨʜʳ ʩʝʣʝʢʮʠʷ װʰʽʥ ײץʥʜʳ ʛʝʥʝʪʠʢʘʣʳץ ʨʝʩʫʨʩ ʝʪʝʜʽ. ɹʘʨʣʳץ ʪᴇʟʽʤʜʽ ʛʝʥʦʪʠʧʪʝʨʜʽץ שʳʟʳʣ 

ʜᴅʥʜʽ ʙʦʣʫʳ ʜᴅʥ ʧʠʛʤʝʥʪʘʮʠʷʩʳ ʤʝʥ ʪץײʳʤʥʳש ʪʳʥʳʰʪʳסʳ ʘʨʘʩʳʥʜʘסʳ ʙʘʡʣʘʥʳʩʪʳ ʨʘʩʪʘʡʜʳ. 

ʊץײʳʤʥʳש ʪʳʥʳʰʪʳסʳ ᴇʥʫ ʠʥʜʝʢʩʽ (ᴆʀ) ʘʨץʳʣʳ ʙʘסʘʣʘʥʳʧ, ץʦʨʰʘסʘʥ ʦʨʪʘסʘ ʪᴅʫʝʣʜʽ ʝʢʝʥʽ 

ʞᴅʥʝ ʊᴆ-ʧʝʥ ʢʝʨʽ ʙʘʡʣʘʥʳʩʪʘ ʙʦʣʘʪʳʥʳ ʘʥʳץʪʘʣʜʳ. ʂʦʨʨʝʣʷʮʠʷʣʳץ ʞᴅʥʝ ʢᴇʧᴇʣʰʝʤʜʽ ʪʘʣʜʘʫ 

ʥᴅʪʠʞʝʣʝʨʽ ʊᴆ ʧʝʥ ᴇʥʽʤ ʢʦʤʧʦʥʝʥʪʪʝʨʽ ʘʨʘʩʳʥʜʘ ᴅʣʩʽʟ ʪʝʨʽʩ ʙʘʡʣʘʥʳʩ ʙʘʨ ʝʢʝʥʽʥ ʢᴇʨʩʝʪʪʽ, ʷסʥʠ 

ᴇʥʽʤʜʽʣʽʢʪʽש ʘʟʜʘʧ ʪᴇʤʝʥʜʝʫʽʥʝ ᴅʢʝʣʫʽ ʤװʤʢʽʥ. ʅʝʛʽʟʛʽ ʢʦʦʨʜʠʥʘʪʪʘʨ ᴅʜʽʩʽ ʞᴅʥʝ ʛʝʥʦʪʠʧ-

 ʘʨʳ ᴇʥʽʤʜʽ ʛʝʥʦʪʠʧʪʝʨʜʽסʪʳ ᴅʨʽ ʞʦץʨʘײʘʥ ʦʨʪʘ ᴇʟʘʨʘ ᴅʨʝʢʝʪʪʝʩʫʽ ʪʘʣʜʘʫʣʘʨʳ ʪסʦʨʰʘץ

(CAWBIN-179, CAWBIN-222, CAWBIN-385) ʘʥʳץʪʘʜʳ. ɹײʣ ʥᴅʪʠʞʝʣʝʨ ʞʘʟʜʳץ ʙʠʜʘʡ 

ʩʝʣʝʢʮʠʷʩʳʥʜʘ ʞʦסʘʨʳ ᴇʥʽʤʜʽʣʽʢ ʧʝʥ ʊᴆ ʪᴇʟʽʤʜʽʣʽʛʽʥ ʙʽʨʽʢʪʽʨʫʛʝ ʙʦʣʘʪʳʥʳʥ ʢᴇʨʩʝʪʝʜʽ. 

ʊʽʨʝʢ ʩᴇʟʜʝʨ: Triticum aestivum L., ʪʘʤʳʨʜʘ ᴇʥʫ, ʪץײʳʤʥʳש ʪʳʥʳʰʪʳסʳ, ᴇʩʽʤʜʽʢ 

ʙʝʡʽʤʜʝʣʫʽ, ᴇʥʽʤʜʽʣʽʢ ʢʦʤʧʦʥʝʥʪʪʝʨʽ. 
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ʏʫʜʠʥʦʚ ɺ.ɸ.Į, ʟʘʤʝʩʪʠʪʝʣʴ ʜʠʨʝʢʪʦʨʘ ʧʦ ʥʘʫʯʥʦʡ ʨʘʙʦʪʝ 

ʊʫʨʫʩʧʝʢʦʚ ɽ.ʂ.ĭ, ʢʘʥʜʠʜʘʪ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʘʢʘʜʝʤʠʢ ʅɸʅ ʈʂ  

 

ĭʀʥʩʪʠʪʫʪ ʙʠʦʣʦʛʠʠ ʠ ʙʠʦʪʝʭʥʦʣʦʛʠʠ ʨʘʩʪʝʥʠʡ,ʛ. ɸʣʤʘʪʳ, ʂʘʟʘʭʩʪʘʥ 

Įʂʘʨʘʙʘʣʳʢʩʢʘʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʘʷ ʦʧʳʪʥʘʷ ʩʪʘʥʮʠʷ, ʂʦʩʪʘʥʘʡʩʢʘʷ ʦʙʣʘʩʪʴ, ʂʘʟʘʭʩʪʘʥ 

 

ɸʥʥʦʪʘʮʠʷ: ɺ ʜʘʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʦʮʝʥʠʚʘʣʦʩʴ ʛʝʥʝʪʠʯʝʩʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʧʦ 

ʧʨʠʟʥʘʢʘʤ ʧʨʦʨʘʩʪʘʥʠʷ ʥʘ ʢʦʨʥʶ (ʇʅʂ), ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʡ ʧʦʢʦʷ ʩʝʤʷʥ ʠ ʢʦʤʧʦʥʝʥʪʘʤ 

ʫʨʦʞʘʡʥʦʩʪʠ ʚ ʨʘʟʥʦʦʙʨʘʟʥʦʡ ʧʘʥʝʣʠ ʠʟ 270 ʦʙʨʘʟʮʦʚ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ, ʚʳʨʘʱʝʥʥʳʭ ʚ ʜʚʫʭ 

ʢʦʥʪʨʘʩʪʥʳʭ ʫʩʣʦʚʠʷʭ ʂʘʟʘʭʩʪʘʥʘ. ɺʳʷʚʣʝʥʘ ʟʥʘʯʠʪʝʣʴʥʘʷ ʬʝʥʦʪʠʧʠʯʝʩʢʘʷ ʚʘʨʠʘʙʝʣʴʥʦʩʪʴ ʧʦ 

ʘʛʨʦʥʦʤʠʯʝʩʢʠʤ ʧʨʠʟʥʘʢʘʤ, ʢʦʤʧʦʥʝʥʪʘʤ ʫʨʦʞʘʡʥʦʩʪʠ ʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʇʅʂ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ 

ʥʘ ʚʳʩʦʢʦʝ ʛʝʥʝʪʠʯʝʩʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʢʦʣʣʝʢʮʠʠ. ʋʩʣʦʚʠʷ ʩʨʝʜʳ ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʣʠ ʥʘ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʫʨʦʞʘʷ: ʚ ɸʣʤʘʪʠʥʩʢʦʡ ʦʙʣʘʩʪʠ ʧʨʝʦʙʣʘʜʘʣʠ ʧʨʠʟʥʘʢʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʢʦʣʦʩʘ, 

ʪʦʛʜʘ ʢʘʢ ʚ ʂʦʩʪʘʥʘʡʩʢʦʡ ʦʙʣʘʩʪʠ ʦʩʥʦʚʥʳʤ ʬʘʢʪʦʨʦʤ ʫʨʦʞʘʡʥʦʩʪʠ ʙʳʣʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʥʘʣʠʚʘ ʟʝʨʥʘ. ʇʨʦʨʘʩʪʘʥʠʝ ʟʝʨʥʘ ʚ ʢʦʣʦʩʝ  ʩʠʣʴʥʦ ʚʘʨʴʠʨʦʚʘʣʦ ʤʝʞʜʫ ʛʝʥʦʪʠʧʘʤʠ, ʧʨʠ ʵʪʦʤ 

ʙʦʣʝʝ ʚʳʩʦʢʘʷ ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʴ ʥʘʙʣʶʜʘʣʘʩʴ ʚ ʩʝʚʝʨʥʳʭ ʫʩʣʦʚʠʷʭ. ɼʝʚʷʪʥʘʜʮʘʪʴ ʛʝʥʦʪʠʧʦʚ 

ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ ʩʪʘʙʠʣʴʥʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ ʚ ʦʙʦʠʭ ʨʝʛʠʦʥʘʭ, ʧʨʝʜʩʪʘʚʣʷʷ ʮʝʥʥʳʝ 

ʛʝʥʝʪʠʯʝʩʢʠʝ ʨʝʩʫʨʩʳ ʜʣʷ ʩʝʣʝʢʮʠʠ. ʇʨʠʤʝʯʘʪʝʣʴʥʦ, ʯʪʦ ʚʩʝ ʫʩʪʦʡʯʠʚʳʝ ʛʝʥʦʪʠʧʳ 

ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʢʨʘʩʥʦʡ ʦʢʨʘʩʢʦʡ ʟʝʨʥʘ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʩʚʷʟʴ ʤʝʞʜʫ ʧʠʛʤʝʥʪʘʮʠʝʡ ʟʝʨʥʘ 

ʠ ʧʦʢʦʝʤ ʩʝʤʷʥ. ʇʦʢʦʡ ʩʝʤʷʥ, ʦʮʝʥʝʥʥʳʡ ʧʦ ʠʥʜʝʢʩʫ ʧʨʦʨʘʩʪʘʥʠʷ (ʀʇ), ʟʥʘʯʠʪʝʣʴʥʦ ʟʘʚʠʩʝʣ 

ʦʪ ʫʩʣʦʚʠʡ ʩʨʝʜʳ ʠ ʠʤʝʣ ʦʙʨʘʪʥʫʶ ʩʚʷʟʴ ʩ ʇʅʂ. ʂʦʨʨʝʣʷʮʠʦʥʥʳʡ ʠ ʤʥʦʛʦʤʝʨʥʳʡ ʘʥʘʣʠʟʳ 

ʚʳʷʚʠʣʠ ʩʣʘʙʫʶ ʦʪʨʠʮʘʪʝʣʴʥʫʶ ʩʚʷʟʴ ʤʝʞʜʫ ʇʅʂ ʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʫʨʦʞʘʡʥʦʩʪʠ, ʯʪʦ 

ʫʢʘʟʳʚʘʝʪ ʥʘ ʚʦʟʤʦʞʥʦʝ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʩʥʠʞʝʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ. ʄʝʪʦʜ ʛʣʘʚʥʳʭ ʢʦʦʨʜʠʥʘʪ  ʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʛʝʥʦʪʠʧ-ʩʨʝʜʘ ʧʦʟʚʦʣʠʣʠ ʚʳʷʚʠʪʴ ʩʪʘʙʠʣʴʥʳʝ ʠ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʝ 

ʛʝʥʦʪʠʧʳ, ʚʢʣʶʯʘʷ CAWBIN-179, CAWBIN-222 ʠ CAWBIN-385. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ 

ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʯʝʪʘʥʠʷ ʚʳʩʦʢʦʡ ʫʨʦʞʘʡʥʦʩʪʠ ʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʇʅʂ ʚ 

ʩʝʣʝʢʮʠʦʥʥʳʭ ʧʨʦʛʨʘʤʤʘʭ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: Triticum aestivum L., ʧʨʦʨʘʩʪʘʥʠʝ ʥʘ ʢʦʨʥʶ, ʧʦʢʦʡ ʩʝʤʷʥ, ʧʨʠʟʥʘʢʠ 

ʘʜʘʧʪʘʮʠʠ ʨʘʩʪʝʥʠʡ, ʢʦʤʧʦʥʝʥʪʳ ʫʨʦʞʘʡʥʦʩʪʠ. 
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ʊʆʆ çʂʘʟʘʭʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʟʝʤʣʝʜʝʣʠʷ ʠ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘè,  

ʧ. ɸʣʤʘʣʳʙʘʢ, ɸʣʤʘʪʠʥʩʢʘʷ ʦʙʣʘʩʪʴ, ʂʘʟʘʭʩʪʘʥ  

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʢʦʨʤʦʚʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʟʝʨʥʦʬʫʨʘʞʥʳʝ ʢʫʣʴʪʫʨʳ ʮʝʥʷʪʩʷ ʧʨʝʞʜʝ ʚʩʝʛʦ ʟʘ 

ʚʳʩʦʢʫʶ ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʨʥʘ ʠ ʟʝʣʸʥʦʡ ʤʘʩʩʳ, ʘ ʪʘʢʞʝ ʟʘ ʭʦʨʦʰʠʡ ʙʘʣʘʥʩ ʵʥʝʨʛʠʠ ʠ ʧʨʦʪʝʠʥʘ. 

ɺʘʞʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʷʚʣʷʝʪʩʷ ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʢʨʘʭʤʘʣʘ ʠ ʦʧʪʠʤʘʣʴʥʳʡ 

ʘʤʠʥʦʢʠʩʣʦʪʥʳʡ ʩʦʩʪʘʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʭʦʨʦʰʫʶ ʧʝʨʝʚʘʨʠʤʦʩʪʴ ʢʦʨʤʦʚ. ʉʝʣʝʢʮʠʦʥʥʘʷ 

ʨʘʙʦʪʘ ʧʦ ʥʘʧʨʘʚʣʝʥʠʷʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʩʦʟʜʘʥʠʝ ʩʦʨʪʦʚ ʩ ʧʦʚʳʰʝʥʥʦʡ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ, ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʙʠʦʪʠʯʝʩʢʠʤ ʠ ʘʙʠʦʪʠʯʝʩʢʠʤ ʩʪʨʝʩʩʘʤ, ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ 

ʧʦʣʝʛʘʥʠʶ, ʙʦʣʝʟʥʷʤ ʠ ʙʦʣʝʝ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʙʝʣʢʘ. 

ɺ ʫʩʣʦʚʠʷʭ ʚʦʟʨʘʩʪʘʶʱʠʭ ʪʨʝʙʦʚʘʥʠʡ ʢ ʢʘʯʝʩʪʚʫ ʢʦʨʤʦʚ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʦʙʝʩʧʝʯʝʥʠʷ 

ʩʪʘʙʠʣʴʥʦʡ ʩʳʨʴʝʚʦʡ ʙʘʟʳ ʜʣʷ ʧʠʱʝʚʦʡ ʠ ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʩʝʣʝʢʮʠʷ 

ʷʯʤʝʥʷ ʠ ʦʚʩʘ ʜʣʷ ʢʦʨʤʦʚʦʛʦ ʠ ʧʠʱʝʚʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʷʚʣʷʶʪʩʷ ʘʢʪʫʘʣʴʥʳʤʠ ʠ ʨʝʰʘʶʪ 

ʨʘʟʣʠʯʥʳʝ, ʥʦ ʚʟʘʠʤʦʜʦʧʦʣʥʷʶʱʠʝ ʟʘʜʘʯʠ. ʂʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ ʚ ʩʝʣʝʢʮʠʠ ʟʝʨʥʦʬʫʨʘʞʥʳʭ 

ʢʫʣʴʪʫʨ ʢ ʨʝʰʝʥʠʶ ʵʪʠʭ ʟʘʜʘʯ ʧʦʟʚʦʣʷʝʪ ʦʙʝʩʧʝʯʠʪʴ ʢʘʢ ʫʩʪʦʡʯʠʚʦʝ ʢʦʨʤʦʧʨʦʠʟʚʦʜʩʪʚʦ, ʪʘʢ ʠ 

ʩʳʨʴʝʚʫʶ ʙʘʟʫ ʜʣʷ ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʫʢʨʝʧʣʷʷ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʫʶ ʠ ʵʢʦʥʦʤʠʯʝʩʢʫʶ 

ʙʝʟʦʧʘʩʥʦʩʪʴ ʘʛʨʘʨʥʦʛʦ ʩʝʢʪʦʨʘ. 

ɻʣʘʚʥʳʡ ʚʦʧʨʦʩ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʠʟʤʝʥʝʥʠʷ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ, ʷʚʣʷʝʪʩʷ ʩʪʘʙʠʣʠʟʘʮʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʟʝʨʥʘ ʧʦ ʛʦʜʘʤ. 

ʉʫʱʝʩʪʚʝʥʥʦ ʚʦʟʨʘʩʪʘʝʪ ʨʦʣʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʥʘʫʢʠ, ʢʘʢ ʦʩʥʦʚʳ ʧʦʚʳʰʝʥʠʷ ʠ 

ʩʪʘʙʠʣʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʟʝʨʥʘ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʩʝʣʝʢʮʠʠ ʠ ʩʝʤʝʥʦʚʦʜʩʪʚʘ. 

ɺ ʵʪʦʡ ʩʚʷʟʠ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʜʦʩʪʠʞʝʥʠʠ ʧʦʩʪʘʚʣʝʥʥʳʭ ʮʝʣʝʡ ʠʤʝʝʪ ʠʟʫʯʝʥʠʝ ʠ 

ʨʘʮʠʦʥʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʠʨʦʚʳʭ ʛʝʥʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ, ʢʦʪʦʨʳʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʦ 

ʚʩʝʤ ʤʠʨʝ ʢʘʢ ʦʩʥʦʚʥʦʡ ʠʩʪʦʯʥʠʢ ʫʣʫʯʰʝʥʠʷ ʩʦʨʪʦʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʷʨʦʚʦʡ, ʛʦʣʦʟʝʨʥʳʡ ʷʯʤʝʥʴ, ʦʚʝʩ, ʩʦʨʪ, ʦʙʨʘʟʝʮ, ʥʦʤʝʨʘ, ʫʨʦʞʘʡʥʦʩʪʴ, 

ʙʝʣʦʢ, ʢʨʘʭʤʘʣ. 

 

ɺʚʝʜʝʥʠʝ. ʗʯʤʝʥʴ (Hordeum vulgave L.)  ï  ʦʜʥʘ ʠʟ ʚʘʞʥʝʡʰʠʭ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ, 

ʚʦʟʜʝʣʳʚʘʝʤʘʷ ʚʦ ʚʩʝʤ ʤʠʨʝ, ʢʦʪʦʨʘʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʢʦʨʤʦʚʦʡ ʠʥʜʫʩʪʨʠʠ, 

ʧʠʚʦʚʘʨʝʥʠʠ ʠ ʨʷʜʝ ʜʨʫʛʠʭ ʩʝʛʤʝʥʪʦʚ ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʩ ʩʘʤʳʤ ʢʨʫʧʥʳʤ 

ʩʧʝʢʪʨʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʣʦʱʘʜʝʡ ʚ ʤʠʨʝ [1]. ʉʨʝʜʠ ʚʩʝʭ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ ʷʯʤʝʥʴ 

ʟʘʥʠʤʘʝʪ ʯʝʪʚʸʨʪʦʝ ʤʝʩʪʦ ʚ ʤʠʨʝ ʧʦ ʦʙʲʝʤʘʤ ʚʳʨʘʱʠʚʘʥʠʷ, ʫʩʪʫʧʘʷ ʢʫʢʫʨʫʟʝ, ʨʠʩʫ ʠ 

ʧʰʝʥʠʮʝ. ʇʦ ʜʘʥʥʳʤ ʌɸʆ, ʧʣʦʱʘʜʴ ʚʦʟʜʝʣʳʚʘʥʠʷ ʷʯʤʝʥʷ ʚ ʤʠʨʝ ʚ 2023 ʛʦʜʫ 

ʩʦʩʪʘʚʠʣʘ 46,3 ʤʣʥ. ʛʘ, ʘ ʝʛʦ ʧʨʦʠʟʚʦʜʩʪʚʦ ʜʦʩʪʠʛʘʝʪ 145,7 ʤʣʥ. ʪʦʥʥ [2]. ʆʩʥʦʚʥʳʤʠ 

ʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ ʷʯʤʝʥʷ ʷʚʣʷʶʪʩʷ ɽʚʨʦʧʝʡʩʢʠʡ ʉʦʶʟ, ʈʦʩʩʠʷ, ʋʢʨʘʠʥʘ, ʂʘʥʘʜʘ, 

ɸʚʩʪʨʘʣʠʷ, ʊʫʨʮʠʷ ʠ ʉʐɸ. 

ʆʜʥʠʤ ʠʟ ʚʘʞʥʳʭ ʩʚʦʡʩʪʚ ʢʫʣʴʪʫʨʳ ʷʯʤʝʥʷ, ʢʦʪʦʨʘʷ ʦʙʝʩʧʝʯʠʣʘ ʝʛʦ ʰʠʨʦʢʠʡ 

ʘʨʝʘʣ ʚʦʟʜʝʣʳʚʘʥʠʷ, ʵʪʦ ʝʛʦ ʚʳʩʦʢʘʷ ʘʜʘʧʪʠʚʥʦʩʪʴ ʢ ʨʘʟʣʠʯʥʳʤ ʢʣʠʤʘʪʠʯʝʩʢʠʤ 

ʫʩʣʦʚʠʷʤ. ʗʯʤʝʥʷ ʚʳʨʘʱʠʚʘʶʪ ʚ ʩʘʤʳʭ ʢʨʘʡʥʠʭ ʫʩʣʦʚʠʷʭ: ʥʘ ʩʪʝʧʥʳʭ ʧʨʦʩʪʦʨʘʭ ʠ 

https://doi.org/10.52081/bkaku.2026.v77.i2.326
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ʚʳʩʦʢʦ ʚ ʛʦʨʘʭ, ʚ ʫʩʣʦʚʠʷʭ ʩʫʭʠʭ ʩʪʝʧʝʡ ʠʣʠ ʧʦʚʳʰʝʥʥʦʛʦ ʫʚʣʘʞʥʝʥʠʷ [1,3,4]. ʂʘʢ 

ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʘʷ, ʩʢʦʨʦʩʧʝʣʘʷ ʠ ʩʦʣʝʚʳʥʦʩʣʠʚʘʷ ʢʫʣʴʪʫʨʘ ʷʯʤʝʥʴ ʚʦʟʜʝʣʳʚʘʝʪʩʷ 

ʧʨʘʢʪʠʯʝʩʢʠ ʚʦ ʚʩʝʭ ʨʝʛʠʦʥʘʭ ʤʠʨʘ, ʣʝʛʢʦ ʧʨʠʩʧʦʩʘʙʣʠʚʘʷʩʴ ʢ ʢʦʥʪʨʘʩʪʥʳʤ ʫʩʣʦʚʠʷʤ 

ʢʣʠʤʘʪʘ ʠ ʨʘʟʥʦʦʙʨʘʟʠʶ ʧʦʯʚ [5].   

ɽʛʦ ʫʥʠʚʝʨʩʘʣʴʥʦʩʪʴ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʰʠʨʦʢʦʡ ʩʬʝʨʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ: ʟʝʨʥʦ ʠ 

ʟʝʣʸʥʘʷ ʤʘʩʩʘ ʩʣʫʞʘʪ ʮʝʥʥʳʤ ʢʦʨʤʦʤ ʜʣʷ ʞʠʚʦʪʥʳʭ, ʘ ʟʝʨʥʦ ʜʚʫʭʨʷʜʥʳʭ ʬʦʨʤ ð 

ʦʩʥʦʚʥʳʤ ʩʳʨʴʸʤ ʜʣʷ ʧʠʚʦʚʘʨʝʥʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ [6].  

ɻʦʣʦʟʸʨʥʳʡ ʷʯʤʝʥʴ (Hordeum vulgare var. nudum) ʧʨʝʜʩʪʘʚʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʳʡ 

ʠʥʪʝʨʝʩ ʜʣʷ ʩʝʣʝʢʮʠʠ ʙʣʘʛʦʜʘʨʷ ʩʦʯʝʪʘʥʠʶ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʮʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ ʠ 

ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʢʘʯʝʩʪʚ ʟʝʨʥʘ [7]. ɽʛʦ ʩʝʣʝʢʮʠʦʥʥʘʷ ʮʝʥʥʦʩʪʴ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ 

ʘʛʨʦʥʦʤʠʯʝʩʢʠʤʠ, ʪʘʢ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ [7, 8, 9]: ʧʦʚʳʰʝʥʥʦʝ 

ʩʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ ï ʚ ʩʨʝʜʥʝʤ 12ï16 % (ʫ ʦʙʳʯʥʦʛʦ ʧʣʸʥʯʘʪʦʛʦ ʷʯʤʝʥʷ 9ï12 %), ʯʪʦ 

ʜʝʣʘʝʪ ʛʦʣʦʟʸʨʥʳʡ ʷʯʤʝʥʴ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʢʦʨʤʦʚʳʭ 

ʢʫʣʴʪʫʨ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ; ʢʘʯʝʩʪʚʦ ʙʝʣʢʘ ï 

ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʡ ʘʤʠʥʦʢʠʩʣʦʪʥʳʡ ʩʦʩʪʘʚ, ʩ ʙʦʣʝʝ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʣʠʟʠʥʘ, 

ʤʝʪʠʦʥʠʥʘ ʠ ʪʨʠʧʪʦʬʘʥʘ, ʯʪʦ ʧʦʚʳʰʘʝʪ ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʮʝʥʥʦʩʪʴ; ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ 

ʢʨʘʭʤʘʣʘ ï 55ï65 %, ʧʨʠ ʵʪʦʤ ʚ ʩʪʨʫʢʪʫʨʝ ʢʨʘʭʤʘʣʘ ʧʦʚʳʰʝʥʥʘʷ ʜʦʣʷ ʘʤʠʣʦʟʳ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ ʣʫʯʰʠʝ ʜʠʝʪʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʠ ʫʩʪʦʡʯʠʚʳʡ ʛʣʠʢʝʤʠʯʝʩʢʠʡ ʦʪʚʝʪ; 

ʢʣʝʪʯʘʪʢʘ ʠ ɓ-ʛʣʶʢʘʥʳ ï ʜʦ 4ï7 %, ʯʪʦ ʧʨʠʜʘʸʪ ʟʝʨʥʫ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʩʚʦʡʩʪʚʘ 

(ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʭʦʣʝʩʪʝʨʠʥʘ, ʫʣʫʯʰʝʥʠʝ ʧʠʱʝʚʘʨʝʥʠʷ), ʘ ʪʘʢʞʝ ʧʦʚʳʰʘʝʪ ʝʛʦ 

ʢʦʨʤʦʚʫʶ ʮʝʥʥʦʩʪʴ; ʦʪʩʫʪʩʪʚʠʝ ʧʣʸʥʢʠ (ʛʦʣʦʟʸʨʥʦʩʪʴ) ʟʥʘʯʠʪʝʣʴʥʦ ʦʙʣʝʛʯʘʝʪ 

ʧʝʨʝʨʘʙʦʪʢʫ ʟʝʨʥʘ, ʩʥʠʞʘʝʪ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʟʘʪʨʘʪʳ ʠ ʧʦʪʝʨʠ ʧʨʠ ʰʝʣʫʰʝʥʠʠ; 

ʧʦʚʳʰʝʥʥʳʡ ʚʳʭʦʜ ʢʨʫʧʳ ï 70ï75 % ʧʨʦʪʠʚ 55ï60 % ʫ ʧʣʸʥʯʘʪʳʭ ʬʦʨʤ, ʯʪʦ ʜʝʣʘʝʪ 

ʛʦʣʦʟʸʨʥʳʡ ʷʯʤʝʥʴ ʵʢʦʥʦʤʠʯʝʩʢʠ ʚʳʛʦʜʥʳʤ ʚ ʧʠʱʝʚʦʡ ʧʝʨʝʨʘʙʦʪʢʝ. 

ʆʩʦʙʦʝ ʤʝʩʪʦ ʚ ʩʝʣʝʢʮʠʠ ʷʯʤʝʥʷ ʟʘʥʠʤʘʝʪ ʩʝʣʝʢʮʠʷ ʥʘ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʙʦʣʝʟʥʷʤ ʠ 

ʚʨʝʜʠʪʝʣʷʤ, ʧʦʩʢʦʣʴʢʫ ʧʦʨʘʞʝʥʠʝ ʢʫʣʴʪʫʨ ʛʨʠʙʥʳʤʠ ʧʘʪʦʛʝʥʘʤʠ (ʛʦʣʦʚʥʷ, ʤʫʯʥʠʩʪʘʷ 

ʨʦʩʘ, ʨʞʘʚʯʠʥʳ, ʛʝʣʴʤʠʥʪʦʩʧʦʨʠʦʟʥʳʝ ʧʷʪʥʠʩʪʦʩʪʠ ʠ ʜʨ.) ʠ ʥʘʩʝʢʦʤʳʤʠ ʩʥʠʞʘʝʪ ʥʝ 

ʪʦʣʴʢʦ ʫʨʦʞʘʡ, ʥʦ ʠ ʢʦʨʤʦʚʳʝ ʢʘʯʝʩʪʚʘ ʟʝʨʥʘ. ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʦʣʝʢʫʣʷʨʥʳʭ ʤʘʨʢʝʨʦʚ ʩʪʘʣʦ ʦʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʚ 

ʩʝʣʝʢʮʠʠ ʷʯʤʝʥʷ ʥʘ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʙʦʣʝʟʥʷʤ, ʪʘʢ ʢʘʢ ʪʨʘʜʠʮʠʦʥʥʘʷ ʩʝʣʝʢʮʠʷ ʪʦʣʴʢʦ ʧʦ 

ʬʝʥʦʪʠʧʫ ʯʘʩʪʦ ʟʘʪʨʫʜʥʝʥʘ ʠʟ-ʟʘ ʚʣʠʷʥʠʷ ʫʩʣʦʚʠʡ ʩʨʝʜʳ ʠ ʩʢʨʳʪʦʛʦ ʥʦʩʠʪʝʣʴʩʪʚʘ 

ʛʝʥʦʚ [10]. 

ʅʝ ʤʝʥʝʝ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ ʷʚʣʷʝʪʩʷ ʧʦʚʳʰʝʥʠʝ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʘʙʠʦʪʠʯʝʩʢʠʤ 

ʩʪʨʝʩʩʘʤ ð ʟʘʩʫʭʝ, ʟʘʩʦʣʝʥʠʶ ʧʦʯʚ ʠ ʵʢʩʪʨʝʤʘʣʴʥʳʤ ʪʝʤʧʝʨʘʪʫʨʘʤ. ɺ ʫʩʣʦʚʠʷʭ 

ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ ʠ ʨʘʩʰʠʨʝʥʠʷ ʧʦʩʝʚʦʚ ʥʘ çʤʘʨʛʠʥʘʣʴʥʳʝ ʟʝʤʣʠè ʵʪʦʪ ʬʘʢʪʦʨ 

ʧʨʠʦʙʨʝʪʘʝʪ ʩʪʨʘʪʝʛʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ [11,12]. 

ʆʚʸʩ (Avena sativa L.) ʦʪʥʦʩʠʪʩʷ ʢ ʯʠʩʣʫ ʫʥʠʚʝʨʩʘʣʴʥʳʭ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ, 

ʠʛʨʘʶʱʠʭ ʟʥʘʯʠʤʫʶ ʨʦʣʴ ʢʘʢ ʚ ʢʦʨʤʦʚʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ, ʪʘʢ ʠ ʚ ʩʠʩʪʝʤʝ 

ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ [13]. ɺʳʩʦʢʘʷ ʢʦʨʤʦʚʘʷ ʮʝʥʥʦʩʪʴ ʦʚʩʘ ʦʙʫʩʣʦʚʣʝʥʘ 

ʙʦʛʘʪʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʙʝʣʢʘ, ʥʝʟʘʤʝʥʠʤʳʭ ʘʤʠʥʦʢʠʩʣʦʪ, ʚʠʪʘʤʠʥʦʚ ʠ ʞʠʨʦʚ, ʯʪʦ 

ʜʝʣʘʝʪ ʝʛʦ ʥʝʟʘʤʝʥʠʤʳʤ ʢʦʤʧʦʥʝʥʪʦʤ ʨʘʮʠʦʥʦʚ ʚ ʞʠʚʦʪʥʦʚʦʜʩʪʚʝ, ʦʙʝʩʧʝʯʠʚʘʷ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʘʯʝʩʪʚʝʥʥʳʭ ʠ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʭ ʢʦʨʤʦʚ [14]. 

ɺ ʫʩʣʦʚʠʷʭ ʚʦʟʨʘʩʪʘʶʱʠʭ ʪʨʝʙʦʚʘʥʠʡ ʢ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʢʦʨʤʦʚʦʡ ʙʘʟʳ ʦʩʦʙʫʶ 

ʘʢʪʫʘʣʴʥʦʩʪʴ ʧʨʠʦʙʨʝʪʘʝʪ ʩʦʟʜʘʥʠʝ ʩʦʨʪʦʚ ʢʦʨʤʦʚʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭʩʷ ʚʳʩʦʢʦʡ ʫʨʦʞʘʡʥʦʩʪʴʶ ʟʝʣʸʥʦʡ ʤʘʩʩʳ [15], ʫʣʫʯʰʝʥʥʳʤʠ 

ʧʠʪʘʪʝʣʴʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʧʦʣʝʛʘʥʠʶ, ʙʦʣʝʟʥʷʤ ʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ 

ʬʘʢʪʦʨʘʤ ʚʥʝʰʥʝʡ ʩʨʝʜʳ [16,17]. ʉʝʣʝʢʮʠʷ ʚ ʜʘʥʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʥʘʧʨʘʚʣʝʥʘ ʥʘ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʫʩʪʦʡʯʠʚʦʛʦ ʩʦʨʪʦʚʦʛʦ ʩʦʩʪʘʚʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʛʦ ʩʪʘʙʠʣʴʥʦʩʪʴ 

ʢʦʨʤʦʧʨʦʠʟʚʦʜʩʪʚʘ.  

ʀʟʫʯʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴ ʦʚʩʘ ʧʦʩʝʚʥʦʛʦ ʢ ʛʦʣʦʚʥʝʚʳʤ ʙʦʣʝʟʥʷʤ ʚ ʫʩʣʦʚʠʷʭ 
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ʣʝʩʦʩʪʝʧʠ ʇʨʠʦʙʴʷ, ʫʩʪʘʥʦʚʠʣʠ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʩʦʨʪʦʚ ʚʦʩʧʨʠʠʤʯʠʚʳ ʢ 

ʚʦʟʙʫʜʠʪʝʣʷʤ. ʇʦ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʛʦʣʦʚʥʝʚʳʤ ʛʨʠʙʘʤ ʚ ʫʩʣʦʚʠʷʭ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ 

ʠʥʬʝʢʮʠʦʥʥʦʛʦ ʬʦʥʘ ʚʳʜʝʣʠʣʠʩʴ ʩʦʨʪʘ ʦʚʩʘ ʧʦʩʝʚʥʦʛʦ: ʉʠʙʠʨʩʢʠʡ ɻʝʨʢʫʣʝʩ, ʌʘʢʝʣ, 

ʈʳʩʘʢ ʠ ʋʨʘʣʝʮ. ʕʪʠ ʩʦʨʪʘ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʚʳʩʦʢʦʡ ʫʨʦʞʘʡʥʦʩʪʴʶ, ʤʘʩʩʦʡ 1000 

ʟʝʨʝʥ, ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʧʦʣʝʛʘʥʠʶ [19].  

ʇʨʠ ʦʮʝʥʢʝ ʩ ʧʠʪʘʪʝʣʴʥʦʡ, ʬʠʪʦʭʠʤʠʯʝʩʢʦʡ ʠ ʨʝʦʣʦʛʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʨʘʟʣʠʯʥʳʭ ʩʦʨʪʦʚ ʠ ʣʠʥʠʡ ʦʚʩʘ, ʚʳʨʘʱʠʚʘʝʤʦʛʦ ʚ ʈʫʤʳʥʠʠ, ʦʧʨʝʜʝʣʷʣʠ 

ʦʨʠʝʥʪʠʨʦʚʦʯʥʳʡ ʩʦʩʪʘʚ (ʙʝʣʢʠ, ʣʠʧʠʜʳ, ʤʠʥʝʨʘʣʴʥʳʝ ʚʝʱʝʩʪʚʘ, ʢʨʘʭʤʘʣ ʠ ʫʛʣʝʚʦʜʳ), 

ʦʙʱʝʝ ʩʦʜʝʨʞʘʥʠʝ ʧʦʣʠʬʝʥʦʣʦʚ ʦʪʜʝʣʴʥʳʭ ʧʦʣʠʬʝʥʦʣʦʚ, ʘ ʪʘʢʞʝ ʤʘʢʨʦ- ʠ 

ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ 20 ʩʦʨʪʦʚ ʠ ʣʠʥʠʡ ʦʚʩʘ. ɼʣʷ ʦʮʝʥʢʠ ʧʦʪʝʥʮʠʘʣʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ 

ʤʫʯʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ (ʤʘʢʘʨʦʥʥʳʝ ʠʟʜʝʣʠʷ, ʭʣʝʙ ʠ ʧʝʯʝʥʴʝ) ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʦʨʪ 

ʦʚʩʘ ʩ ʦʧʪʠʤʘʣʴʥʳʤʠ ʧʠʪʘʪʝʣʴʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʠ ʘʢʪʠʚʥʳʤʠ ʥʘʯʘʣʘʤʠ ʜʣʷ ʧʦʣʫʯʝʥʠʷ 

ʦʚʩʷʥʦ-ʧʰʝʥʠʯʥʦʡ ʢʦʤʧʦʟʠʪʥʦʡ ʤʫʢʠ ʚ ʨʘʟʣʠʯʥʳʭ ʧʨʦʧʦʨʮʠʷʭ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʥʘ ʦʩʥʦʚʘʥʠʠ ʧʠʱʝʚʳʭ, ʬʠʪʦʭʠʤʠʯʝʩʢʠʭ ʠ ʨʝʦʣʦʛʠʯʝʩʢʠʭ ʨʝʟʫʣʴʪʘʪʦʚ 

ʣʠʥʠʷ 2511 ʚʳʙʨʘʥʘ ʢʘʢ ʦʧʪʠʤʘʣʴʥʘʷ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠ ʧʦʣʫʯʝʥʠʠ 

ʛʠʧʦʛʣʠʢʝʤʠʯʝʩʢʠʭ ʤʫʯʥʳʭ ʧʨʦʜʫʢʪʦʚ ʜʣʷ ʣʶʜʝʡ, ʙʦʣʴʥʳʭ ʩʘʭʘʨʥʳʤ ʜʠʘʙʝʪʦʤ [20].  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʝʣʝʢʮʠʷ ʷʯʤʝʥʷ ʠ ʦʚʩʘ ʚ ʢʦʨʤʦʚʦʤ ʠ ʧʠʱʝʚʦʤ ʥʘʧʨʘʚʣʝʥʠʷʭ 

ʠʤʝʝʪ ʚʘʞʥʦʝ ʥʘʫʯʥʦʝ ʠ ʧʨʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ. ʆʥʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʝ ʪʦʣʴʢʦ 

ʨʘʩʰʠʨʝʥʠʝ ʧʦʪʝʥʮʠʘʣʘ ʢʫʣʴʪʫʨʳ ʚ ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʷʭ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ 

ʢʦʤʧʣʝʢʩʘ, ʥʦ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʢʨʝʧʣʝʥʠʶ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʠ ʢʦʨʤʦʚʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʫʩʣʦʚʠʷʭ ʛʣʦʙʘʣʴʥʳʭ ʚʳʟʦʚʦʚ ʩʝʣʴʩʢʦʤʫ ʭʦʟʷʡʩʪʚʫ. 

ɺʳʙʦʨ ʥʘʧʨʘʚʣʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɺ ʟʦʥʘʭ ʨʠʩʢʦʚʘʥʥʦʛʦ ʟʝʤʣʝʜʝʣʠʷ ʂʘʟʘʭʩʪʘʥʘ 

ʤʦʞʝʪ ʙʳʪʴ ʵʬʬʝʢʪʠʚʥʦ ʨʝʰʝʥʘ ʟʘ ʩʯʝʪ ʩʦʟʜʘʥʠʷ ʘʜʘʧʪʠʚʥʳʭ ʠ ʧʣʘʩʪʠʯʥʳʭ ʩʦʨʪʦʚ 

ʟʝʨʥʦʬʫʨʘʞʥʳʭ ʢʫʣʴʪʫʨ ʠ ʠʭ ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʥʝʜʨʝʥʠʷ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ ʨʝʰʠʪ ʧʨʦʙʣʝʤʫ 

ʩʪʘʙʠʣʴʥʦʛʦ ʨʦʩʪʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʟʝʨʥʘ. ʈʝʰʝʥʠʷ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʩʪʦʠʪ ʚ ʢʦʤʧʣʝʢʩʥʦʤ 

ʧʦʜʭʦʜʝ ʠʟʫʯʝʥʠʷ ʘʜʘʧʪʠʚʥʦʩʪʠ ʩʦʟʜʘʚʘʝʤʳʭ ʩʦʨʪʦʚ, ʠʭ ʩʧʦʩʦʙʥʦʩʪʠ ʦʙʝʩʧʝʯʠʚʘʪʴ 

ʚʳʩʦʢʫʶ ʠ ʫʩʪʦʡʯʠʚʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʚ ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʷʭ ʩʨʝʜʳ. ɽʩʣʠ ʩʦʨʪ ʥʝ 

ʦʙʣʘʜʘʝʪ ʛʝʥʝʪʠʯʝʩʢʦʡ çʛʠʙʢʦʩʪʴʶè ʢ ʰʠʨʦʢʦʤʫ ʩʧʝʢʪʨʫ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ 

ʫʩʣʦʚʠʡ, ʪ.ʝ. ʥʝ ʦʙʣʘʜʘʝʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʥʦʨʤʦʡ ʨʝʘʢʮʠʡ, ʪʦ ʥʝ ʤʦʞʝʪ ʧʨʦʪʠʚʦʩʪʦʷʪʴ 

ʜʝʡʩʪʚʠʶ ʨʘʟʣʠʯʥʳʭ ʙʠʦʪʠʯʝʩʢʠʭ ʠ ʘʙʠʦʪʠʯʝʩʢʠʭ ʩʪʨʝʩʩʦʚ 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʄʘʪʝʨʠʘʣʦʤ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʣʫʞʠʣʠ - 

ʟʘ 2024-2025 ʛʦʜʳ ʠʟʫʯʝʥʦ 68 ʥʦʤʝʨʦʚ ʷʨʦʚʦʛʦ ʷʯʤʝʥʷ ʠ 62 ʥʦʤʝʨʦʚ ʷʨʦʚʦʛʦ ʦʚʩʘ 

ʢʦʥʪʨʦʣʴʥʦʛʦ ʠ ʢʦʥʢʫʨʩʥʦʛʦ ʧʠʪʦʤʥʠʢʘ. 

ʇʦʣʝʚʳʝ ʦʧʳʪʳ ʧʦ ʩʝʣʝʢʮʠʠ ʠ ʩʝʤʝʥʦʚʦʜʩʪʚʫ ʟʝʨʥʦʬʫʨʘʞʥʳʭ ʢʫʣʴʪʫʨ ʙʳʣʠ 

ʟʘʣʦʞʝʥʳ ʧʦ ʤʝʪʦʜʠʢʝ ɼʦʩʧʝʭʦʚʘ (1985ʛ.) [21] ʠ ɻʂʉʀʉʂ ʈʂ (2002ʛ.) [22]. 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʧʠʪʦʤʥʠʢʦʚ ʚ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʟʚʝʥʴʷʭ ʩʝʣʝʢʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʧʦ 

ʤʝʪʦʜʠʢʝ çʂʦʤʧʣʝʢʩʥʘʷ ʧʨʦʛʨʘʤʤʘ çɸʨʧʘèè [23]. ʀʟʫʯʝʥʠʝ ʢʦʣʣʝʢʮʠʠ ʷʯʤʝʥʷ ʠ ʦʚʩʘ, 

ʦʪʙʦʨ, ʬʝʥʦʣʦʛʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ ʧʦ ʤʝʪʦʜʠʢʝ ɺʀʈ [24] ʠ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ 

ʢʣʘʩʩʠʬʠʢʘʪʦʨʘ ʉʕɺ ʨʦʜʘ Hordeum L.  [25].  

ʀʟʫʯʝʥʠʝ ʙʠʦʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʟʝʨʥʘ ʦʩʫʱʝʩʪʚʣʝʥʦ ʧʦ ʤʝʪʦʜʘʤ: ʩʦʜʝʨʞʘʥʠʝ 

ʘʟʦʪʘ - ʤʝʪʦʜʦʤ ʂʲʝʣʴʜʘʣʷ, ʩʦʜʝʨʞʘʥʠʝ ʧʨʦʪʝʠʥʘ ʧʝʨʝʩʯʝʪʦʤ ʥʘ 6,25. ʉʦʜʝʨʞʘʥʠʝ 

ʢʨʘʭʤʘʣʘ ï ʧʦʣʷʨʠʤʝʪʨʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ, ʘ ʩʦʜʝʨʞʘʥʠʝ ʘʤʠʣʦʟʳ ï ʡʦʜʦʤʝʪʨʠʯʝʩʢʠʤ, ʚ 

ʪʦʤ ʯʠʩʣʝ ʠ ʥʘ ɹʀʂ-ʦʩʥʦʚʝ [26]. ʄʝʪʦʜʳ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʧʦ ʢʨʫʧʷʥʳʤ, ʧʠʱʝʚʳʤ 

ʩʚʦʡʩʪʚʘʤ ʩʦʛʣʘʩʥʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ɻʆʉʊ [27].  

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. ʇʦʣʝʚʳʝ ʩʪʘʮʠʦʥʘʨʳ ʣʘʙʦʨʘʪʦʨʠʠ ʧʦ ʩʝʣʝʢʮʠʠ 

ʟʝʨʥʦʬʫʨʘʞʥʳʭ ʢʫʣʴʪʫʨ ʧʠʱʝʚʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʙʳʣʠ ʟʘʣʦʞʝʥʳ ʥʘ ʦʨʦʰʘʝʤʦʤ ʬʦʥʝ 

ɸʣʤʘʪʠʥʩʢʦʡ ʦʙʣʘʩʪʠ. ʇʦʯʚʳ ʩʪʘʮʠʦʥʘʨʘ ʩʚʝʪʣʦ-ʢʘʰʪʘʥʦʚʳʝ, ʩʫʛʣʠʥʢʠ. ʉʦʜʝʨʞʘʥʠʝ 

ʛʫʤʫʩʘ ʚ ʧʘʭʦʪʥʦʤ ʩʣʦʝ ʜʦʩʪʠʛʘʝʪ 1,9-2,0%. ʂʣʠʤʘʪ ʟʦʥʳ ʚ ʦʩʥʦʚʥʦʤ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʤʷʛʢʦʡ ʟʠʤʦʡ, ʧʨʦʭʣʘʜʥʦʡ ʚʣʘʞʥʦʡ ʚʝʩʥʦʡ, ʞʘʨʢʠʤ ʣʝʪʦʤ, ʪʝʧʣʦʡ ʦʩʝʥʴʶ. ʆʜʥʠʤ ʠʟ 

ʦʩʥʦʚʥʳʭ ʣʠʤʠʪʠʨʫʶʱʠʭ ʬʘʢʪʦʨʦʚ ʤʝʪʝʦʫʩʣʦʚʠʠ ʟʦʥʳ, ʚʣʠʷʶʱʠʭ ʥʘ ʫʨʦʚʝʥʴ 
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ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʟʝʨʥʦʬʫʨʘʞʥʳʭ ʢʫʣʴʪʫʨ ʷʚʣʷʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ ʠ 

ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʟʘ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ ʨʘʩʪʝʥʠʡ. 

ʄʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ 2024-2025 ʛʦʜʦʚ ʨʝʟʢʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʤʥʦʛʦʣʝʪʥʠʭ 

ʜʘʥʥʳʭ: ʧʦʟʜʥʷʷ ʚʝʩʥʘ, ʥʠʟʢʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʯʚʳ ʚʦ ʚʨʝʤʷ ʢʫʱʝʥʠʷ ʠ ʪʨʫʙʢʦʚʘʥʠʷ 

ʨʘʩʪʝʥʠʠ, ʨʝʟʢʦʝ ʢʦʣʝʙʘʥʠʝ ʜʥʝʚʥʦʡ ʠ ʥʦʯʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ. ɺʩʝ ʵʪʦ 

ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʣʠʷʣʦ ʥʘ ʦʙʱʝʝ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʠ. 

ɿʘ 2024-2025 ʛʦʜʳ ʚ ʢʦʥʪʦʣʴʥʦʤ ʧʠʪʦʤʥʠʢʝ ʠʟʫʯʝʥʦ 36 ʥʦʤʝʨʦʚ ʷʨʦʚʦʛʦ ʷʯʤʝʥʷ 

ʧʠʱʝʚʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ (ʨʠʩʫʥʦʢ 1). 
 

 
 

 
 

ʈʠʩʫʥʦʢ 1 ï ʂʦʥʪʨʦʣʴʥʳʡ ʧʠʪʦʤʥʠʢ ʷʨʦʚʦʛʦ ʷʯʤʝʥʷ ʠ ʦʚʩʘ 

 

ʇʨʠ ʠʟʫʯʝʥʠ ʷʨʦʚʦʛʦ ʷʯʤʝʥʷ ʧʠʱʝʚʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʠʟ 36 ʥʦʤʝʨʦʚ ʜʦʩʪʦʚʝʨʥʦʝ 

ʧʨʝʚʳʰʝʥʠʝ ʥʘʜ ʩʪʘʥʜʘʨʪʦʤ ʧʦ ʫʨʦʞʘʡʥʦʩʪʠ ʟʘ ʜʚʘ ʛʦʜʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ 

ʩʣʝʜʫʶʱʠʝ ʥʦʤʝʨʘ: d 33, d 32, 18/18-1, d 10, d 14, d 4, d 13, d 3, 20/18-2, ʫʨʦʞʘʡʥʦʩʪʴ 

ʢʦʪʦʨʳʭ ʩʦʩʪʘʚʠʣ ʦʪ 19,0 ʜʦ 25,1 ʮ/ʛʘ, ʧʨʠ ʫʨʦʚʥʝ ʫʨʦʞʘʡʥʦʩʪʠ ʩʪʘʥʜʘʨʪʥʦʛʦ ʩʦʨʪʘ 

çɻʦʣʦʟʝʨʥʳʡ 62è ï 14,5 ʮ/ʛʘ (ʪʘʙʣʠʮʘ 1). 

ʇʨʠ ʦʮʝʥʢʝ ʢʘʯʝʩʪʚʘ ʟʝʨʥʘ ʷʨʦʚʦʛʦ ʷʯʤʝʥʷ ʧʠʱʝʚʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʩʦʜʝʨʞʘʥʠʝ 

ʙʝʣʢʘ ʚʘʨʠʨʦʚʘʣʘ ʦʪ 14,1% (d 3) ʜʦ 17,4% (d 7), ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʢʨʘʭʤʘʣʘ ʚʩʝ ʠʟʫʯʘʝʤʳʝ 

ʥʦʤʝʨʘ ʧʦʢʘʟʘʣʠ ʚʳʰʝ 59,0%, ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʵʢʩʪʨʘʢʪʠʚʥʦʩʪʠ ʚʳʰʝ 80,0% ʦʪʣʠʯʠʣʠʩʴ 

5 ʥʦʤʝʨʦʚ: d 16, 10/17-4, 20/18-2, çɻʦʣʦʟʝʨʥʳʡ 62è - st. ʠ d 3. 
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ʊʘʙʣʠʮʘ 1 ï ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʚʳʜʝʣʝʥʥʳʭ ʦʙʨʘʟʮʦʚ ʷʨʦʚʦʛʦ ʷʯʤʝʥʷ ʧʠʱʝʚʦʛʦ 

ʥʘʧʨʘʚʣʝʥʠʷ ʧʦ ʙʠʦʣʦʛʠʯʝʩʠʤ ʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ ʧʨʠʟʥʘʢʘʤ ʥʦʤʝʨʦʚ ʢʦʥʪʨʦʣʴʥʦʛʦ 

ʧʠʪʦʤʥʠʢʘ ʟʘ 2024-2025 ʛʦʜʳ 
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ɻʦʣʦʟʝʨʥʳʡ 

62 st. 
80,5 1,9 78,0 17,8 9,65 25,1 38,7 14,5 15,7 57,1 80,2 

d.33 76,0 2,1 63,1 15,0 5,0 42,3 33,9 19,0 16,8 57,1 78,4 

d.32 77,0 2,1 80,1 17,6 9,0 25,6 32,3 19,6 16,1 56,5 79,1 

18/18-1 77,5 2,3 84,5 19,3 10,5 29,3 36,6 19,7 16,2 57,1 79,6 

d.10 78,0 1,8 65,0 15,6 7,0 56,3 33,6 21,0 16,5 56,8 78,7 

d.14 72,5 2,1 58,8 14,5 5,1 38,3 34,0 21,0 17,4 56,2 78,3 

d.4 78,0 2,5 75,8 16,2 8,9 28,0 35,5 21,0 16,2 58,4 79,9 

d.3 75,5 2,1 76,0 15,8 6,85 45,1 34,8 24,1 15,7 58,2 80,7 

d.13 78,5 2,0 61,0 13,0 4,85 43,1 32,9 24,1 17,8 53,7 78,4 

20/18-2 77,0 2,5 77,6 18,8 7,5 23,0 39,7 25,1 15,9 59,2 80,4 

 

ɿʘ 2024-2025 ʛʦʜʳ ʚ ʢʦʥʪʨʦʣʴʥʦʤ ʧʠʪʦʤʥʠʢʝ ʠʟʫʯʝʥʦ 48 ʥʦʤʝʨʦʚ ʷʨʦʚʦʛʦ ʦʚʩʘ. ʇʦ 

ʫʨʦʞʘʡʥʦʩʪʠ ʠʟ 48 ʥʦʤʝʨʦʚ ʷʨʦʚʦʛʦ ʦʚʩʘ ʚʳʜʝʣʠʣʠʩʴ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʥʦʤʝʨʦʚ, ʩʨʝʜʠ ʥʠʭ ʦʩʦʙʦ ʚʳʜʝʣʠʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʥʦʤʝʨʘ: 2/05-4, 26/05-6, 27/05-3, 2-38 

ʢʦʪʦʨʳʝ ʧʦʢʘʟʘʣʠ ʫʨʦʞʘʡʥʦʩʪʴ ʦʪ 39,8 ʜʦ 46,7 ʮ/ʛʘ, ʧʨʠ ʫʨʦʞʘʡʥʦʩʪʠ ʩʪʘʥʜʘʨʪʥʦʛʦ 

ʩʦʨʪʘ çʉʳʨʛʘʣʳʤè ï 24,0 ʮ/ʛʘ (ʪʘʙʣʠʮʘ 2). ʉʨʝʜʠ ʥʦʤʝʨʦʚ ʷʨʦʚʦʛʦ ʦʚʩʘ ʩʦʜʝʨʞʘʥʠʝ 

ʙʝʣʢʘ ʚ ʟʝʨʥʝ ʢʦʣʝʙʘʣʠʩʴ ʦʪ 11,1% (50/98-12) ʜʦ 16,7% (14602), ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ 

ʙʝʣʢʘ ʚ ʟʝʨʥʝ ʦʪ ʚʳʰʝ 15,6% ʚʳʜʝʣʠʣʠʩʴ: 14971, 14530, 14602.  

 
ʊʘʙʣʠʮʘ 2 ï ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʚʳʜʝʣʝʥʥʳʭ ʦʙʨʘʟʮʦʚ ʷʨʦʚʦʛʦ ʦʚʩʘ ʢʦʥʪʨʦʣʴʥʦʛʦ 

ʧʠʪʦʤʥʠʢʘ ʧʦ ʙʠʦʣʦʛʠʯʝʩʠʤ ʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ ʧʨʠʟʥʘʢʘʤ ʥʘ ʦʨʦʰʝʥʠʠ ʟʘ 2024-2025 

ʛʦʜʳ 
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%

 

ʉʳʨʛʘʣʳʤ,st. 83 1,8 99,5 37,9 20,2 54,7 25,4 24,0 556,0 13,4 

2/05-4 86 1,8 106,6 34,6 24,9 81,0 34,6 39,8 404,0 14,0 

26/05-6 82 2,1 86,8 29,0 19,5 61,0 34,2 39,8 407,0 12,6 

27/05-3 82 2,0 97,6 36,6 21,0 93,6 30,1 41,7 380,5 13,7 

2-38 83 2,1 95,9 39,8 20,3 86,6 33,0 46,7 426,5 12,7 
 

ɺ ʢʦʥʢʫʨʩʥʦʤ ʧʠʪʦʤʥʠʢʝ ʠʟʫʯʝʥʳ 9 ʥʦʤʝʨʦʚ ʷʨʦʚʦʛʦ ʷʯʤʝʥʷ ʠ 14 ʥʦʤʝʨʦʚ 

ʷʨʦʚʦʛʦ ʦʚʩʘ ʧʠʱʝʚʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ (ʨʠʩʫʥʦʢ 2).  



 

60 

 

 
 

 
 

ʈʠʩʫʥʦʢ 2 ï ʂʦʥʢʫʨʩʥʳʡ ʧʠʪʦʤʥʠʢ ʷʨʦʚʦʛʦ ʷʯʤʝʥʷ ʠ ʦʚʩʘ 

 

ʇʨʠ ʠʟʫʯʝʥʠʠ ʷʨʦʚʦʛʦ ʷʯʤʝʥʷ ʧʠʱʝʚʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʚ ʢʦʥʢʫʨʩʥʦʤ ʧʠʪʦʤʥʠʢʝ ʠʟ 

9 ʥʦʤʝʨʦʚ 7 ʥʦʤʝʨʦʚ ʧʦ ʫʨʦʞʘʡʥʦʩʪʠ ʧʦʢʘʟʘʣʠ ʚʳʰʝ ʩʪʘʥʜʘʨʪʥʦʛʦ ʩʦʨʪʘ, ʦʩʦʙʦ 

ʚʳʜʝʣʠʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʥʦʤʝʨʘ: 9/18-5, d 19, d 66, ʢʦʪʦʨʳʝ ʧʦʢʘʟʘʣʠ ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʨʥʘ 

ʦʪ 38,8 ʜʦ 41,6 ʮ/ʛʘ, ʧʨʠ ʫʨʦʞʘʡʥʦʩʪʠ ʩʪʘʥʜʘʨʪʥʦʛʦ ʩʦʨʪʘ çɻʦʣʦʟʝʨʥʳʡ 62è ï 37,2 ʮ/ʛʘ 

(ʪʘʙʣʠʮʘ 3).  

 
ʊʘʙʣʠʮʘ 3 ï ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʚʳʜʝʣʝʥʥʳʭ ʦʙʨʘʟʮʦʚ ʷʨʦʚʦʛʦ ʷʯʤʝʥʷ ʢʦʥʢʫʨʩʥʦʛʦ 

ʧʠʪʦʤʥʠʢʘ ʧʠʱʝʚʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʙʠʦʣʦʛʠʯʝʩʠʤ ʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ ʧʨʠʟʥʘʢʘʤ ʥʘ 

ʦʨʦʰʝʥʠʠ ʟʘ 2024-2025 ʛʦʜʳ. 

 

ʅʦʤʝʨ ʢʘʪʘʣʦʛʘ, 
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%

 

ɻʦʣʦʟʝʨʥʳʡ 62 st. 81,0 2,2 72,9 18,3 9,0 24,8 38,3 27,0 15,7 57,1 79,5 

18/18-2 79,5 2,8 84,1 22,1 8,7 27,0 36,0 32,9 15,2 58,9 80,1 

d.1 81,0 2,3 69,1 17,8 5,8 48,6 37,0 34,2 15,6 57,2 80,4 

d.19 80,0 2,5 62,3 17,2 5,6 41,8 37,6 35,0 16,3 56,1 79,0 
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ʇʦ ʦʧʨʝʜʝʣʝʥʠʶ ʙʠʦʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʟʝʨʥʘ ʷʨʦʚʦʛʦ ʷʯʤʝʥʷ ʧʠʱʝʚʦʛʦ ʥʘʧʨʘʚ-

ʣʝʥʠʷ ʩʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ ʢʦʣʝʙʘʣʠʩʴ ʦʪ 13,5% (18/18-2, çɻʦʣʦʟʝʨʥʳʡ 62è st.) ʜʦ 16,2% (d 

69), ʩʦʜʝʨʞʘʥʠʝ ʢʨʘʭʤʘʣʘ ʦʪ 59,9% (d 66) ʜʦ 63,7% (çɻʦʣʦʟʝʨʥʳʡ 62è st.).ʀʟ 14 ʥʦʤʝʨʦʚ 

ʷʨʦʚʦʛʦ ʦʚʩʘ ʧʠʱʝʚʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʚʳʜʝʣʝʥʳ ʧʦ ʫʨʦʞʘʡʥʦʩʪʠ ʟʝʨʥʘ 6 ʥʦ-ʤʝʨʦʚ, ʦʩʦʙʦ 

ʚʳʜʝʣʠʣʠʩʴ ʥʦʤʝʨʘ: 30/05-2, 71/11-7, 26/05-6, ʢʦʪʦʨʳʝ ʧʦʢʘʟʘʣʠ ʫʨʦʞʘʡ-ʥʦʩʪʴ ʟʝʨʥʘ ʦʪ 

37,7 ʜʦ 39,3 ʮ/ʛʘ, ʧʨʠ ʫʨʦʞʘʡʥʦʩʪʠ ʩʪʘʥʜʘʨʪʥʦʛʦ ʩʦʨʪʘ çʉʳʨʛʘʣʳʤè ï 21,4 ʮ/ʛʘ. ʇʨʠ 

ʦʧʨʝʜʝʣʝʥʠʠ ʢʘʯʝʩʪʚʘ ʟʝʨʥʘ ʷʨʦʚʦʛʦ ʦʚʩʘ ʧʠʱʝʚʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʩʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ 

ʢʦʣʝʙʘʣʠʩʴ ʦʪ 12,1% (26/05-6) ʜʦ 17,1% (14602), ʥʘʪʫʨʘ ʟʝʨʥʘ  ʢʦʣʝʙʘʣʘʩʴ ʦʪ 369 ʛ/ʣ  ʜʦ 

590 ʛ/ʣ (14717) ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʢʘʯʝʩʪʚʘ ʟʝʨʥʘ ʷʨʦʚʦʛʦ ʦʚʩʘ ʚʣʘʞʥʦʩʪʴ ʟʝʨʝʥ 

ʩʦʩʪʘʚʣʷʣʘ ʦʪ 8,0 ʜʦ 8,5% (ʪʘʙʣʠʮʘ 4). 
 

ʊʘʙʣʠʮʘ 4 ï ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʚʳʜʝʣʝʥʥʳʭ ʦʙʨʘʟʮʦʚ ʷʨʦʚʦʛʦ ʦʚʩʘ ʢʦʥʢʫʨʩʥʦʛʦ ʧʠʦʪʤʥʠʢʘ 

ʧʠʱʝʚʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʧʦ ʙʠʦʣʦʛʠʯʝʩʠʤ ʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ ʧʨʠʟʥʘʢʘʤ ʥʘ ʦʨʦʰʝʥʠʠ ʟʘ 

2024-2025 ʛʦʜʳ. 
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%
 

ʉʳʨʛʘʣʳʤ st. 82,0 1,9 97,2 36,3 21,1 89,9 20,4 21,4 560,5 15,7 

21/02-1 84,5 2,1 96,4 37,9 20,6 83,9 32,5 37,4 377,0 13,4 

71/11-7 86,0 2,4 109,3 37,1 22,4 89,1 39,1 39,1 394,0 14,3 

26/05-2 83,0 2,5 84,8 26,9 19,6 62,8 35,3 39,1 398,0 12,8 

14270 82,5 2,1 96,6 36,6 21,3 82,3 32,8 39,8 400,0 13,5 

30/05-2 86,0 2,1 101,1 35,9 23,8 67,9 38,6 40,1 388,5 14,6 

26/05-6 81,5 2,1 79,6 26,1 17,6 50,0 38,4 42,0 430,5 12,9 

 

ɿʘʢʣʶʯʝʥʠʝ. ɿʘ ʜʚʘ ʛʦʜʘ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʚ ʢʦʥʪʨʦʣʴʥʦʤ ʧʠʪʦʤʥʠʢʝ ʷʨʦʚʦʛʦ 

ʷʯʤʝʥʷ ʧʠʱʝʚʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʜʦʩʪʦʚʝʨʥʦʝ ʧʨʝʚʳʰʝʥʠʝ ʥʘʜ ʩʪʘʥʜʘʨʪʦʤ ʧʦ 

ʫʨʦʞʘʡʥʦʩʪʠ ʚʳʜʝʣʝʥʳ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʥʦʤʝʨʦʚ, ʧʨʠ ʠʟʫʯʝʥʠʠ 

ʢʦʪʦʨʳʭ ʫʨʦʞʡʥʦʩʪʴ ʩʦʩʪʘʚʠʣ ʦʪ 19,0 ʜʦ 25,1 ʮ/ʛʘ, ʘ ʫ ʩʪʘʥʜʘʨʪʥʦʛʦ ʩʦʨʪʘ çɻʦʣʦʟʝʨʥʳʡ 

62» ï 14,5 ʮ/ʛʘ.        

ɺ ʢʦʥʢʫʨʩʥʦʤ ʧʠʪʦʤʥʠʢʝ ʧʦ ʧʠʱʝʚʦʤʫ ʥʘʧʨʘʚʣʝʥʠʶ ʦʩʦʙʦ ʚʳʜʝʣʠʣʠʩʴ: 18/18-2, 

d 1, d 19, ʢʦʪʦʨʳʝ ʧʦʢʘʟʘʣʠ ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʨʥʘ ʦʪ 32,9 ʜʦ 35,0 ʮ/ʛʘ, ʧʨʠ ʫʨʦʞʘʡʥʦʩʪʠ 

ʩʪʘʥʜʘʨʪʥʦʛʦ ʩʦʨʪʘ çɻʦʣʦʟʝʨʥʳʡ 62è ï 27,0 ʮ/ʛʘ. ʇʦ ʷʨʦʚʦʤʫ ʦʚʩʫ ʚ ʢʦʥʪʨʦʣʴʥʦʤ 

ʧʠʪʦʤʥʠʢʝ ʚʳʜʝʣʠʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʥʦʤʝʨʘ: 2/05-4, 26/05-6, 27/05-3, 2-38, ʢʦʪʦʨʳʝ 

ʧʦʢʘʟʘʣʠ ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʨʥʘ ʦʪ 39,8 ʜʦ 46,7 ʮ/ʛʘ, ʧʨʠ ʫʨʦʞʘʡʥʦʩʪʠ ʩʪʘʥʜʘʨʪʥʦʛʦ ʩʦʨʪʘ 

çʉʳʨʛʘʣʳʤè ï 24,0 ʮ/ʛʘ.  

ɺ ʢʦʥʢʫʨʩʥʦʤ ʧʠʪʦʤʥʠʢʝ ʥʘʠʙʦʣʝʝ ʚʳʜʝʣʠʣʠʩʴ 30/05-2, 26/05-6, ʢʦʪʦʨʳʝ ʧʦʢʘʟʘʣʠ 

ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʨʥʘ ʚʳʰʝ 40,0 ʮ/ʛʘ, ʧʨʠ ʫʨʦʞʘʡʥʦʩʪʠ ʩʪʘʥʜʘʨʪʥʦʛʦ ʩʦʨʪʘ çʉʳʨʛʘʣʳʤè ï 

21,4 ʮ/ʛʘ. ɺʳʜʝʣʝʥʥʳʝ ʥʦʤʝʨʘ ʢʦʥʢʫʨʩʥʦʛʦ ʧʠʪʦʤʥʠʢʘ ʷʨʦʚʦʛʦ ʷʯʤʝʥʷ - d 1, d 19 ʠ 

ʷʨʦʚʦʛʦ ʦʚʩʘ - 30/05-2, 26/05-6 ʷʚʣʷʶʪʩʷ ʧʨʝʪʝʥʜʝʥʪʘʤʠ ʚ 2026 ʛʦʜʫ ʜʣʷ ʧʝʨʝʜʘʯʠ ʠʭ ʚ 

ɻʂʉʀʉʂ ʄʉʍ ʈʂ ʚ ʢʘʯʝʩʪʚʝ ʥʦʚʦʛʦ ʩʦʨʪʘ ʷʨʦʚʦʛʦ ʷʯʤʝʥʷ ʠ ʦʚʩʘ ʧʠʱʝʚʦʛʦ 

ʥʘʧʨʘʚʣʝʥʠʷ. 

ʌʠʥʘʥʩʠʨʦʚʘʥʠʝ. ɼʘʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʬʠʥʘʥʩʠʨʫʝʪʩʷ ʄʠʥʠʩʪʝʨʩʪʚʦʤ 

ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʚ ʨʘʤʢʘʭ ɹʶʜʞʝʪʥʦʡ ʧʨʦʛʨʘʤʤʳ 267, BR 24892821 ï  çʉʝʣʝʢʮʠʷ ʠ 

ʧʝʨʚʠʯʥʦʝ ʩʝʤʝʥʦʚʦʜʩʪʚʦ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʧʦʪʝʥʮʠʘʣʘ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, ʢʘʯʝʩʪʚʘ ʠ ʩʪʨʝʩʩʦʫʩʪʦʡʯʠʚʦʩʪʠ ʚ ʨʘʟʣʠʯʥʳʭ ʧʦʯʚʝʥʥʦ-

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʟʦʥʘʭ ʂʘʟʘʭʩʪʘʥʘè (2024-2026 ʛʛ.). 
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ɸשʜʘʪʧʘ. ɾʝʤʜʽʢ ʜᴅʥʜʽ ʜʘץʳʣʜʘʨʳ, ʝש ʘʣʜʳʤʝʥ, ʜᴅʥ ʤʝʥ ʞʝʤ ʰᴇʧʪʽש ʞʦסʘʨʳ 

ᴇʥʽʤʜʽʣʽʛʽʤʝʥ ʝʨʝʢʰʝʣʝʥʽʧ, ʩʦʥʜʘʡ-ʘץ ʵʥʝʨʛʠʷ ʢᴇʟʽ ʤʝʥ ʘץʫʳʟʜʳש ʞʘץʩʳ ʪʝʧʝ-ʪʝשʜʽʛʽʤʝʥ 

ʙʘסʘʣʘʥʘʜʳ. ʅʝʛʽʟʛʽ ʘʨʪʳץʰʳʣʳסʳ - ʦʣʘʨʜʳש ʢʨʘʭʤʘʣ ʤᴇʣʰʝʨʽʥʽש ʞʦסʘʨʳ ʙʦʣʫʳ ʞᴅʥʝ ʞʝʤʥʽש 

ʞʘץʩʳ ʩʽשʽʤʜʽʣʽʛʽʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʪʽʥ ʦשʪʘʡʣʳ ʘʤʠʥץʳʰץʳʣʜʳײץ ץʨʘʤʳ. ʉʝʣʝʢʮʠʷʣʳץ 

ʞײʤʳʩʪʘʨ ᴇʥʽʤʜʽʣʽʛʽ ʞʦסʘʨʳ, ʙʠʦʪʠʢʘʣʳץ ʞᴅʥʝ ʘʙʠʦʪʠʢʘʣʳץ ʩʪʨʝʩʩʢʝ, ʞʘʪʳʧ ץʘʣʫסʘ ʞᴅʥʝ 

ʘʫʨʫʣʘʨסʘ ʪᴇʟʽʤʜʽʣʽʢ, ʩʦʥʜʘʡ-ʘץ ʘץʫʳʟ ʤᴇʣʰʝʨʽ ʞʦסʘʨʳ ʩʦʨʪʪʘʨʜʳ ʞʘʩʘʫסʘ ʙʘסʳʪʪʘʣסʘʥ. 

ɾʝʜʽʢ ʩʘʧʘʩʳʥʘ ץʦʡʳʣʘʪʳʥ ʪʘʣʘʧʪʘʨʜʳש ʘʨʪʫʳʤʝʥ, ʘʟʳץʪʳץ ʞᴅʥʝ ᴇשʜʝʫ ᴇʥʝʨʢᴅʩʽʙʽ 

 ʰʽʥװ ᴇʥʜʽʨʽʩʽ ץʘʞʝʪʪʽʣʽʛʽʤʝʥ, ʞʝʤʰᴇʧ ʧʝʥ ʘʟʳץ ʘʤʪʘʤʘʩʳʟ ʝʪʫץ ʪʳ ʰʠʢʽʟʘʪ ʙʘʟʘʩʳʥץʨʘײʰʽʥ ʪװ

ʘʨʧʘ ʤʝʥ ʩײʣʳ ʩʝʣʝʢʮʠʷʩʳ ᴇʟʝʢʪʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ ʞᴅʥʝ ʙʽʨʽʥ-ʙʽʨʽ ʪʦʣʳץʪʳʨʘʪʳʥ 

 ʘʩʳʥʜʘץʤʳʩʪʘʨʳ ʘʨײʞ ץʩʝʣʝʢʮʠʷʣʳ שʳʣʜʘʨʜʳץʪʘʨʜʳ ʰʝʰʝʜʽ. ɾʝʤʜʽʢ ʜᴅʥʜʽ ʜʘץʠʳʥʜʳץ

ʢʝʰʝʥʜʽ ʪᴅʩʽʣ ʪײʨʘץʪʳ ʞʝʤ ᴇʥʜʽʨʽʩʽʥ ʜʝ, ʘʟʳץ-ʪװʣʽʢ ᴇʥʝʨʢᴅʩʽʙʽ װʰʽʥ ʰʠʢʽʟʘʪ ʙʘʟʘʩʳʥ ʜʘ 

 ץʣʽʢ ʞᴅʥʝ ʵʢʦʥʦʤʠʢʘʣʳװʪ-ץʘʟʳ שʳ ʩʝʢʪʦʨʳʥʳסʘʤʪʘʤʘʩʳʟ ʝʪʫʛʝ ʢᴇʤʝʢʪʝʩʝʜʽ, ʘʫʳʣ ʰʘʨʫʘʰʳʣʳץ

 .ʘʡʪʘʜʳסʘʫʽʧʩʽʟʜʽʛʽʥ ʥʳץ

 ᴇʟʛʝʨʫʽʥʝ שʳ ᴇʥʜʽʨʽʩʽʥʜʝʛʽ ʥʝʛʽʟʛʽ ʤʽʥʜʝʪ, ʘʫʘ ʨʘʡʳʥʳסʳ ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʘʟʽʨʛʽ ʟʘʤʘʥפ

 ʪʘʥʜʳʨʫ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɸʫʳʣץʨʘײᴇʥʜʽʨʽʩʽʥ ʪ ץʘ ʘʩʪʳסʘʨʘʤʘʩʪʘʥ, ʞʳʣʜʘʥ ʞʳʣץ

ʰʘʨʫʘʰʳʣʳסʳ סʳʣʳʤʳʥʳש, ʝש ʘʣʜʳʤʝʥ ʩʝʣʝʢʮʠʷ ʤʝʥ ʪץײʳʤ ʰʘʨʫʘʰʳʣʳסʳʥʳש, ʘʩʪʳץ 

ᴇʥʜʽʨʽʩʽʥ ʘʨʪʪʳʨʫ ʤʝʥ ʪײʨʘץʪʘʥʜʳʨʫʜʳש ʥʝʛʽʟʽ ʨʝʪʽʥʜʝʛʽ ʨᴇʣʽ ʘʡʪʘʨʣʳץʪʘʡ ʘʨʪʳʧ ʢʝʣʝʜʽ. 

ʆʩʳסʘʥ ʙʘʡʣʘʥʳʩʪʳ, ʙװʢʽʣ ᴅʣʝʤʜʝ ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ ʜʘץʳʣʜʘʨʳʥʳש ʞʘץʩʘʨʪʳʣסʘʥ 

ʩʦʨʪʪʘʨʳʥʳש ʥʝʛʽʟʛʽ ʢᴇʟʽ ʙʦʣʳʧ ʩʘʥʘʣʘʪʳʥ ʞʘᴃʘʥʜʳץ ʛʝʥʝʪʠʢʘʣʳץ ʨʝʩʫʨʩʪʘʨʜʳ ʟʝʨʪʪʝʫ ʞᴅʥʝ 

 .ʳʟʜʳשʰʽʥ ᴇʪʝ ʤʘװ ʘ ʞʝʪʫסʩʘʪʪʘʨץʪʳʤʜʳ ʧʘʡʜʘʣʘʥʫ ʦʩʳ ʤʘײ

ʊʽʨʝʢ ʩᴇʟʜʝʨ: ʞʘʟʜʳץ, ʞʘʣʘשʘʰ ʜᴅʥʜʽ ʘʨʧʘ, ʩײʣʳ, ʩʦʨʪ, װʣʛʽ, ᴇʥʽʤʜʽʣʽʢ, ʘץʫʳʟ, ʢʨʘʭʤʘʣ. 
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Annotation. Forage grain crops are valued primarily for their high grain and green mass 

yields, as well as their good energy-protein balance. A key advantage is their high starch content and 

optimal amino acid composition, ensuring good feed digestibility. Breeding efforts in these areas are 

aimed at developing varieties with increased productivity, resistance to biotic and abiotic stress, 

lodging resistance, and disease resistance, as well as higher protein content. 

With increasing feed quality requirements and the need to ensure a stable raw material base for 

the food and processing industries, barley and oat breeding for both forage and food production is 

relevant and addresses different, yet complementary, challenges. An integrated approach to grain 

forage crop breeding helps ensure both sustainable forage production and a raw material base for the 

food industry, strengthening the food and economic security of the agricultural sector. 

The key challenge in modern agricultural production, regardless of changing weather 

conditions, is stabilizing grain production year after year. The role of agricultural science, primarily 

breeding and seed production, as the foundation for increasing and stabilizing grain production is 

significantly increasing. 

In this regard, the study and rational use of global genetic resources, which are considered 

worldwide as the primary source of improved agricultural crop varieties, is crucial to achieving these 

goals. 

Keywords: spring, naked barley, oats, variety, sample, numbers, yield, protein, starch. 
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ɸʥʥʦʪʘʮʠʷ. ɺʝʜʫʱʝʡ ʟʝʨʥʦʚʦʡ ʢʫʣʴʪʫʨʦʡ ʂʘʟʘʭʩʪʘʥʘ ʦʩʪʘʸʪʩʷ ʷʨʦʚʘʷ ʤʷʛʢʘʷ ʧʰʝʥʠʮʘ, 

ʟʘʥʠʤʘʶʱʘʷ ʟʥʘʯʠʪʝʣʴʥʫʶ ʯʘʩʪʴ ʧʦʩʝʚʥʳʭ ʧʣʦʱʘʜʝʡ ʩʪʨʘʥʳ. ɺ ʫʩʣʦʚʠʷʭ ʢʣʠʤʘʪʠʯʝʩʢʦʡ 

ʥʝʩʪʘʙʠʣʴʥʦʩʪʠ ʫʨʦʞʘʡʥʦʩʪʴ ʢʫʣʴʪʫʨʳ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʩʦʢʦʡ ʠʟʤʝʥʯʠʚʦʩʪʴʶ, ʯʪʦ ʪʨʝʙʫʝʪ 

ʦʪʙʦʨʘ ʛʝʥʦʪʠʧʦʚ ʩ ʚʳʩʦʢʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʘʙʠʦʪʠʯʝʩʢʠʤ ʩʪʨʝʩʩʘʤ. ɺ 

ʵʪʦʡ ʩʚʷʟʠ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʩʝʣʝʢʮʠʦʥʥʳʭ ʣʠʥʠʡ ʠ 

ʩʨʘʚʥʝʥʠʝ ʠʭ ʩ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʤʠ ʩʦʨʪʘʤʠ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ - ʩʨʘʚʥʠʪʝʣʴʥʘʷ ʦʮʝʥʢʘ ʫʨʦʞʘʡʥʦʩʪʠ ʩʦʨʪʦʚ ʠ ʥʦʚʳʭ ʣʠʥʠʡ ʷʨʦʚʦʡ 

ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ ʚ ʫʩʣʦʚʠʷʭ ʨʝʟʢʦ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʢʣʠʤʘʪʘ ʉʝʚʝʨʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ ʠ 

ʚʳʜʝʣʝʥʠʠ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʛʝʥʦʪʠʧʦʚ. 

ʆʙʲʝʢʪʘʤʠ ʨʘʙʦʪʳ ʷʚʠʣʠʩʴ ʰʝʩʪʴ ʩʦʨʪʦʚ, ʚʢʣʶʯʸʥʥʳʭ ʚ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʨʝʝʩʪʨ ʈʂ 

(ʂʘʟʘʭʩʪʘʥʩʢʘʷ ʨʘʥʥʝʩʧʝʣʘʷ, ʃʘʤʠʩ, ʌʘʥʪʘʟʠʷ, ɸʚʛʫʩʪʠʥʘ, ɸʡʥʘ ʠ ʂʨʘʶʰʢʘ), ʘ ʪʘʢʞʝ ʥʦʚʳʝ 

ʩʝʣʝʢʮʠʦʥʥʳʝ ʣʠʥʠʠ, ʥʘʭʦʜʷʱʠʝʩʷ ʥʘ ʵʪʘʧʝ ʢʦʥʢʫʨʩʥʦʛʦ ʠʩʧʳʪʘʥʠʷ ʚ ʊʆʆ çʂʘʨʘʙʘʣʳʢʩʢʘʷ 

ʉʍʆʉè. ʆʮʝʥʢʘ ʧʨʦʚʦʜʠʣʘʩʴ ʧʦ ʜʘʥʥʳʤ ʫʨʦʞʘʡʥʦʩʪʠ ʟʘ 2023-2025 ʛʛ. ʀʩʧʦʣʴʟʦʚʘʥʳ ʩʨʝʜʥʷʷ 

ʫʨʦʞʘʡʥʦʩʪʴ, ʨʘʟʤʘʭ ʠ ʢʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ, ʘ ʪʘʢʞʝ ʧʘʨʘʤʝʪʨʳ ʘʜʘʧʪʠʚʥʦʩʪʠ ʠ 

ʩʪʘʙʠʣʴʥʦʩʪʠ ʧʦ ʤʝʪʦʜʠʢʝ ʕʙʝʨʭʘʨʪʘ-ʈʘʩʩʝʣʘ. ʉʨʝʜʠ ʩʦʨʪʦʚ ʥʘʠʙʦʣʴʰʫʶ ʩʪʘʙʠʣʴʥʦʩʪʴ 

ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ ʂʨʘʶʰʢʘ, ɸʚʛʫʩʪʠʥʘ ʠ ɸʡʥʘ. ʉʨʝʜʠ ʣʠʥʠʡ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʤʠ 

ʦʢʘʟʘʣʠʩʴ ʃʶʪʝʩʮʝʥʩ 4, ʃʶʪʝʩʮʝʥʩ 58 ʠ ʃʶʪʝʩʮʝʥʩ 37, ʦʪʣʠʯʘʚʰʠʝʩʷ ʩʦʯʝʪʘʥʠʝʤ ʚʳʩʦʢʦʡ 

ʫʨʦʞʘʡʥʦʩʪʠ ʠ ʥʠʟʢʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ. ʈʷʜ ʦʙʨʘʟʮʦʚ (ʕʨʠʪʨʦʩʧʝʨʤʫʤ 39, ʃʶʪʝʩʮʝʥʩ 34) 

ʧʨʦʷʚʠʣʠ ʰʠʨʦʢʫʶ ʘʜʘʧʪʠʚʥʦʩʪʴ, ʪʦʛʜʘ ʢʘʢ ʣʠʥʠʠ ʠʥʪʝʥʩʠʚʥʦʛʦ ʪʠʧʘ ʟʘʚʠʩʝʣʠ ʦʪ 

ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʡ. ʈʝʟʫʣʴʪʘʪʳ ʧʦʟʚʦʣʷʶʪ ʚʳʜʝʣʠʪʴ ʫʩʪʦʡʯʠʚʳʝ ʠ ʧʨʦʜʫʢʪʠʚʥʳʝ 

ʛʝʥʦʪʠʧʳ ʜʣʷ ʜʘʣʴʥʝʡʰʝʡ ʩʝʣʝʢʮʠʦʥʥʦʡ ʨʘʙʦʪʳ, ʠ ʨʝʢʦʤʝʥʜʦʚʘʥʳ ʜʣʷ ʧʝʨʝʜʘʯʠ ʚ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʩʦʨʪʦʠʩʧʳʪʘʥʠʝ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʷʨʦʚʘʷ ʤʷʛʢʘʷ ʧʰʝʥʠʮʘ, ʫʨʦʞʘʡʥʦʩʪʴ, ʠʟʤʝʥʯʠʚʦʩʪʴ, ʵʢʦʣʦʛʠʯʝʩʢʘʷ 

ʧʣʘʩʪʠʯʥʦʩʪʴ, ʩʪʘʙʠʣʴʥʦʩʪʴ 

 

ɺʚʝʜʝʥʠʝ. ʗʨʦʚʘʷ ʤʷʛʢʘʷ ʧʰʝʥʠʮʘ ʦʩʪʘʸʪʩʷ ʚʝʜʫʱʝʡ ʟʝʨʥʦʚʦʡ ʢʫʣʴʪʫʨʦʡ 

ʂʘʟʘʭʩʪʘʥʘ. ʅʝʩʤʦʪʨʷ ʥʘ ʜʠʚʝʨʩʠʬʠʢʘʮʠʶ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʝʸ 

ʧʦʩʝʚʥʘʷ ʧʣʦʱʘʜʴ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 13 ʤʣʥ ʛʘ [1]. ɺʤʝʩʪʝ ʩ ʪʝʤ ʢʣʠʤʘʪʠʯʝʩʢʠʝ 

ʠʟʤʝʥʝʥʠʷ ʠ ʩʥʠʞʝʥʠʝ ʩʪʘʙʠʣʴʥʦʩʪʠ ʘʛʨʦʵʢʦʩʠʩʪʝʤ ʦʙʫʩʣʦʚʣʠʚʘʶʪ ʚʳʩʦʢʫʶ 

ʠʟʤʝʥʯʠʚʦʩʪʴ ʫʨʦʞʘʡʥʦʩʪʠ ʢʫʣʴʪʫʨʳ. ʉʦʛʣʘʩʥʦ ʧʨʦʛʥʦʟʘʤ, ʚ ʧʝʨʩʧʝʢʪʠʚʝ ʦʞʠʜʘʝʪʩʷ ʝʸ 

ʩʥʠʞʝʥʠʝ ʚʩʣʝʜʩʪʚʠʝ ʫʤʝʥʴʰʝʥʠʷ ʚʣʘʛʦʦʙʝʩʧʝʯʝʥʥʦʩʪʠ, ʧʦʚʳʰʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨ ʠ 

ʫʚʝʣʠʯʝʥʠʷ ʯʘʩʪʦʪʳ ʟʘʩʫʭ [2]. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʩʝʣʝʢʮʠʦʥʥʳʭ ʧʨʦʛʨʘʤʤʘʭ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ 
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ʫʜʝʣʷʝʪʩʷ ʩʦʟʜʘʥʠʶ ʩʦʨʪʦʚ, ʩʦʯʝʪʘʶʱʠʭ ʚʳʩʦʢʠʡ ʧʦʪʝʥʮʠʘʣ ʫʨʦʞʘʡʥʦʩʪʠ ʠ 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʬʘʢʪʦʨʘʤ ʩʨʝʜʳ. ɼʣʷ ʉʝʚʝʨʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ ʜʘʥʥʘʷ 

ʟʘʜʘʯʘ ʦʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʘ, ʧʦʩʢʦʣʴʢʫ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ 

ʩʪʝʧʝʥʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʛʠʜʨʦʪʝʨʤʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ. 

ʇʦʵʪʦʤʫ ʦʩʦʙʫʶ ʮʝʥʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʷʶʪ ʛʝʥʦʪʠʧʳ, ʩʧʦʩʦʙʥʳʝ ʬʦʨʤʠʨʦʚʘʪʴ 

ʩʪʘʙʠʣʴʥʳʡ ʫʨʦʞʘʡ ʚ ʢʦʥʪʨʘʩʪʥʳʭ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʷʭ [3]. 

ʆʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʩʦʚʨʝʤʝʥʥʦʡ ʩʝʣʝʢʮʠʠ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ çʛʝʥʦʪʠʧ ï ʩʨʝʜʘè (GĬE), ʧʦʩʢʦʣʴʢʫ ʨʝʘʢʮʠʷ ʩʦʨʪʦʚ ʥʘ ʠʟʤʝʥʝʥʠʝ 

ʫʩʣʦʚʠʡ ʚʳʨʘʱʠʚʘʥʠʷ ʤʦʞʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʨʘʟʣʠʯʘʪʴʩʷ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʧʨʠ ʦʮʝʥʢʝ 

ʩʝʣʝʢʮʠʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʶʪ ʥʝ ʪʦʣʴʢʦ ʧʦʢʘʟʘʪʝʣʠ ʫʨʦʞʘʡʥʦʩʪʠ, 

ʥʦ ʠ ʧʘʨʘʤʝʪʨʳ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʧʣʘʩʪʠʯʥʦʩʪʠ ʠ ʩʪʘʙʠʣʴʥʦʩʪʠ, ʧʦʟʚʦʣʷʶʱʠʝ ʦʙʲʝʢʪʠʚʥʦ 

ʦʮʝʥʠʪʴ ʘʜʘʧʪʠʚʥʳʡ ʧʦʪʝʥʮʠʘʣ ʛʝʥʦʪʠʧʦʚ [4, 5]. 

ɼʣʷ ʦʮʝʥʢʠ ʘʜʘʧʪʠʚʥʦʩʪʠ ʩʦʨʪʦʚ ʠ ʣʠʥʠʡ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʝʪʦʜʠʢʘ S. A. 

Eberhart ʠ W. A. Russell, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʨʘʩʯʸʪʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʨʝʛʨʝʩʩʠʠ (bi) ʠ 

ʜʠʩʧʝʨʩʠʠ ʦʪʢʣʦʥʝʥʠʡ ʦʪ ʣʠʥʠʠ ʨʝʛʨʝʩʩʠʠ (SĮdi) [6]. ɼʘʥʥʳʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʪʴ 

ʦʪʟʳʚʯʠʚʦʩʪʴ ʛʝʥʦʪʠʧʦʚ ʥʘ ʠʟʤʝʥʝʥʠʝ ʫʩʣʦʚʠʡ ʩʨʝʜʳ ʠ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʪʩʷ ʧʨʠ 

ʠʟʫʯʝʥʠʠ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ, ʚ ʪʦʤ ʯʠʩʣʝ ʷʨʦʚʦʡ ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ [7ï9]. ɺ ʩʦʚʨʝʤʝʥʥʳʭ 

ʫʩʣʦʚʠʷʭ ʦʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠʦʙʨʝʪʘʝʪ ʦʮʝʥʢʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ ʘʜʘʧʪʠʚʥʦʛʦ 

ʧʦʪʝʥʮʠʘʣʘ ʩʝʣʝʢʮʠʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʧʦʩʢʦʣʴʢʫ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʝʣʝʢʮʠʠ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʫʨʦʚʥʝʤ ʫʨʦʞʘʡʥʦʩʪʠ, ʥʦ ʠ ʩʧʦʩʦʙʥʦʩʪʴʶ ʛʝʥʦʪʠʧʦʚ ʩʦʭʨʘʥʷʪʴ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʚ ʠʟʤʝʥʷʶʱʠʭʩʷ ʫʩʣʦʚʠʷʭ ʩʨʝʜʳ [10]. 

ʀʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʚʝʜʸʥʥʳʝ ʚ ʉʝʚʝʨʥʦʤ ʂʘʟʘʭʩʪʘʥʝ, ʉʠʙʠʨʠ ʠ ʩʦʧʨʝʜʝʣʴʥʳʭ 

ʨʝʛʠʦʥʘʭ, ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʚ ʫʩʣʦʚʠʷʭ ʨʝʟʢʦ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʢʣʠʤʘʪʘ ʦʩʦʙʫʶ 

ʮʝʥʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʷʶʪ ʛʝʥʦʪʠʧʳ, ʩʦʯʝʪʘʶʱʠʝ ʚʳʩʦʢʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʠ 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʢʦʣʝʙʘʥʠʷʤ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ [5]. ʇʦ ʜʘʥʥʳʤ ʨʷʜʘ ʘʚʪʦʨʦʚ, 

ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʩʪʘʙʠʣʴʥʦʩʪʴ ʫʨʦʞʘʡʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʢʨʠʪʝʨʠʝʚ 

ʦʪʙʦʨʘ ʩʝʣʝʢʮʠʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʨʠ ʩʦʟʜʘʥʠʠ ʥʦʚʳʭ ʩʦʨʪʦʚ ʷʨʦʚʦʡ ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ 

ʜʣʷ ʩʪʝʧʥʳʭ ʟʦʥ [3, 4, 7]. 

ʇʝʨʩʧʝʢʪʠʚʥʳʝ ʩʝʣʝʢʮʠʦʥʥʳʝ ʣʠʥʠʠ ʧʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʢʦʥʢʫʨʩʥʦʛʦ ʠʩʧʳʪʘʥʠʷ 

ʤʦʛʫʪ ʙʳʪʴ ʧʝʨʝʜʘʥʳ ʚ ʩʠʩʪʝʤʫ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʩʦʨʪʦʠʩʧʳʪʘʥʠʷ ʈʝʩʧʫʙʣʠʢʠ 

ʂʘʟʘʭʩʪʘʥ [11]. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʥʪʝʨʝʩ ʩʨʘʚʥʠʪʝʣʴʥʘʷ ʦʮʝʥʢʘ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʩʦʨʪʦʚ ʠ ʥʦʚʳʭ ʩʝʣʝʢʮʠʦʥʥʳʭ ʣʠʥʠʡ ʷʨʦʚʦʡ ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ 

ʊʆʆ çʂʘʨʘʙʘʣʳʢʩʢʘʷ ʉʍʆʉè, ʥʘʭʦʜʷʱʠʭʩʷ ʥʘ ʵʪʘʧʝ ʢʦʥʢʫʨʩʥʦʛʦ ʠʩʧʳʪʘʥʠʷ [12]. 

ʇʨʝʜʤʝʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʩʣʫʞʠʣʠ ʧʦʢʘʟʘʪʝʣʠ ʫʨʦʞʘʡʥʦʩʪʠ, ʫʨʦʚʝʥʴ 

ʠʟʤʝʥʯʠʚʦʩʪʠ ʠ ʘʜʘʧʪʠʚʥʦʩʪʴ ʛʝʥʦʪʠʧʦʚ ʧʦ ʤʝʪʦʜʠʢʝ Eberhart S. A. ʠ Russell W. A. [6]. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʧʨʦʚʝʩʪʠ ʩʨʘʚʥʠʪʝʣʴʥʫʶ ʦʮʝʥʢʫ ʫʨʦʞʘʡʥʦʩʪʠ ʩʦʨʪʦʚ ʠ 

ʥʦʚʳʭ ʣʠʥʠʡ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ ʚ ʢʦʥʪʨʘʩʪʥʳʭ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʷʭ ʠ ʚʳʜʝʣʠʪʴ 

ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʛʝʥʦʪʠʧʳ ʩ ʚʳʩʦʢʦʡ ʩʪʘʙʠʣʴʥʦʩʪʴʶ ʠ ʘʜʘʧʪʠʚʥʦʩʪʴʶ. 

ɿʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ: 

1. ʉʦʙʨʘʪʴ ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʜʘʥʥʳʝ ʫʨʦʞʘʡʥʦʩʪʠ ʠʟʫʯʘʝʤʳʭ ʦʙʨʘʟʮʦʚ ʟʘ ʪʨʠ 
ʛʦʜʘ. 

2. ʈʘʩʩʯʠʪʘʪʴ ʧʦʢʘʟʘʪʝʣʠ ʠʟʤʝʥʯʠʚʦʩʪʠ ʫʨʦʞʘʡʥʦʩʪʠ (ʨʘʟʤʘʭ ʚʘʨʠʘʮʠʠ ʠ 

ʢʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ). 

3. ʆʮʝʥʠʪʴ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʧʣʘʩʪʠʯʥʦʩʪʴ ʠ ʩʪʘʙʠʣʴʥʦʩʪʴ ʧʦ ʤʝʪʦʜʠʢʝ ʕʙʝʨʭʘʨʪʘï

ʈʘʩʩʝʣʘ. 

4. ʉʨʘʚʥʠʪʴ ʣʠʥʠʠ ʠ ʩʦʨʪʘ-ʩʪʘʥʜʘʨʪʳ, ʚʳʜʝʣʠʪʴ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʦʙʨʘʟʮʳ ʜʣʷ 

ʜʘʣʴʥʝʡʰʠʭ ʩʝʣʝʢʮʠʦʥʥʳʭ ʠʩʧʳʪʘʥʠʡ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʆʙʲʝʢʪʘʤʠ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʷʚʣʷʶʪʩʷ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʝ ʩʦʨʪʘ ʠ ʥʦʚʳʝ ʣʠʥʠʠ ʷʨʦʚʦʡ ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ ʩʝʣʝʢʮʠʠ 

ʊʆʆ çʂʘʨʘʙʘʣʳʢʩʢʘʷ ʉʍʆʉè.  
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ɺ ʢʘʯʝʩʪʚʝ ʩʪʘʥʜʘʨʪʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠ ʰʝʩʪʴ ʩʦʨʪʦʚ ʷʨʦʚʦʡ ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ, 

ʚʢʣʶʯʸʥʥʳʭ ʚ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʨʝʝʩʪʨ ʩʝʣʝʢʮʠʦʥʥʳʭ ʜʦʩʪʠʞʝʥʠʡ ʈʝʩʧʫʙʣʠʢʠ 

ʂʘʟʘʭʩʪʘʥ: ʂʘʟʘʭʩʪʘʥʩʢʘʷ ʨʘʥʥʝʩʧʝʣʘʷ, ʃʘʤʠʩ, ʌʘʥʪʘʟʠʷ, ɸʚʛʫʩʪʠʥʘ, ɸʡʥʘ ʠ ʂʨʘʶʰʢʘ 

[12]. ʆʜʥʦʚʨʝʤʝʥʥʦ ʠʟʫʯʘʣʠʩʴ ʥʦʚʳʝ ʩʝʣʝʢʮʠʦʥʥʳʝ ʣʠʥʠʠ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ, 

ʥʘʭʦʜʷʱʠʝʩʷ ʥʘ ʵʪʘʧʝ ʢʦʥʢʫʨʩʥʦʛʦ ʠʩʧʳʪʘʥʠʷ. 

ʇʦʣʝʚʳʝ ʠʩʧʳʪʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ 2023ï2025 ʛʛ. ʥʘ ʦʧʳʪʥʳʭ ʜʝʣʷʥʢʘʭ 

ʧʣʦʱʘʜʴʶ 10 ʤĮ. ʇʨʝʜʰʝʩʪʚʝʥʥʠʢ ï ʯʠʩʪʳʡ ʧʘʨ. ʆʧʳʪ ʟʘʢʣʘʜʳʚʘʣʩʷ ʚ ʪʨʸʭʢʨʘʪʥʦʡ 

ʧʦʚʪʦʨʥʦʩʪʠ. ʇʦʯʚʳ ʦʧʳʪʥʦʛʦ ʫʯʘʩʪʢʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʙʳʢʥʦʚʝʥʥʳʤʠ ʯʝʨʥʦʟʸʤʘʤʠ. 

ʇʦʩʝʚ ʧʨʦʚʦʜʠʣʠ ʚ ʦʧʪʠʤʘʣʴʥʳʝ ʜʣʷ ʟʦʥʳ ʩʨʦʢʠ ð 20 ʤʘʷ, ʩʝʣʝʢʮʠʦʥʥʦʡ ʩʝʷʣʢʦʡ 

ʉʂʉ-6-10. ʅʦʨʤʘ ʚʳʩʝʚʘ ʩʦʩʪʘʚʣʷʣʘ 4 ʤʣʥ ʚʩʭʦʞʠʭ ʟʝʨʝʥ ʥʘ 1 ʛʘ. ɸʛʨʦʬʦʥ ʦʧʳʪʘ ð 

ʯʠʩʪʳʡ ʧʘʨ ʙʝʟ ʚʥʝʩʝʥʠʷ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ. ɺ ʪʝʯʝʥʠʝ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʝ ʦʙʨʘʙʦʪʢʠ ʠ ʚʥʝʩʝʥʠʝ ʫʜʦʙʨʝʥʠʡ ʥʝ ʧʨʦʚʦʜʠʣʠʩʴ, ʯʪʦ 

ʧʦʟʚʦʣʠʣʦ ʦʮʝʥʠʪʴ ʨʝʘʢʮʠʶ ʩʦʨʪʦʚ ʠ ʣʠʥʠʡ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʥʘ ʝʩʪʝʩʪʚʝʥʥʳʝ ʫʩʣʦʚʠʷ 

ʩʨʝʜʳ. ʋʯʸʪ ʫʨʦʞʘʡʥʦʩʪʠ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʤʝʪʦʜʠʢʦʡ 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʩʦʨʪʦʠʩʧʳʪʘʥʠʷ[11]. ʊʘʢ ʢʘʢ ʬʦʨʤʠʨʦʚʘʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ ʷʨʦʚʦʡ 

ʧʰʝʥʠʮʳ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʟʘʚʠʩʠʪ ʦʪ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ, ʙʳʣ ʧʨʦʚʝʜʸʥ ʘʥʘʣʠʟ 

ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʚʣʘʛʦʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʚ ʛʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ; ʜʘʥʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ 

ʪʘʙʣʠʮʝ 1. [13] 

ʋʩʣʦʚʠʷ ʚʝʛʝʪʘʮʠʦʥʥʳʭ ʧʝʨʠʦʜʦʚ 2023ï2025 ʛʛ. ʩʫʱʝʩʪʚʝʥʥʦ ʨʘʟʣʠʯʘʣʠʩʴ ʢʘʢ 

ʧʦ ʪʝʤʧʝʨʘʪʫʨʥʦʤʫ ʨʝʞʠʤʫ, ʪʘʢ ʠ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʦʩʘʜʢʦʚ. 

ɺ 2023 ʛʦʜʫ ʩʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʟʘ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʩʦʩʪʘʚʠʣʘ +20,2 0C, 

ʯʪʦ ʥʘ 2,1 ÁC ʚʳʰʝ ʩʨʝʜʥʝʡ ʤʥʦʛʦʣʝʪʥʝʡ ʥʦʨʤʳ (+18,1 0C). ʇʨʠ ʵʪʦʤ ʢʦʣʠʯʝʩʪʚʦ 

ʦʩʘʜʢʦʚ ʙʳʣʦ ʙʣʠʟʢʠʤ ʢ ʥʦʨʤʝ ï 190,2 ʤʤ ʧʨʦʪʠʚ 182,6 ʤʤ. ʊʘʢʠʝ ʫʩʣʦʚʠʷ 

ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʢʘʢ ʦʪʥʦʩʠʪʝʣʴʥʦ ʪʸʧʣʳʝ ʠ ʫʤʝʨʝʥʥʦ ʟʘʩʫʰʣʠʚʳʝ, ʯʪʦ 

ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʬʦʨʤʠʨʦʚʘʥʠʶ ʚʳʩʦʢʦʛʦ ʫʨʦʞʘʷ. 

ɺ 2024 ʛʦʜʫ ʫʩʣʦʚʠʷ ʙʳʣʠ ʨʝʟʢʦ ʢʦʥʪʨʘʩʪʥʳʤʠ. ʉʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʟʘ 

ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʦʢʘʟʘʣʘʩʴ ʥʠʞʝ ʥʦʨʤʳ (+18,1 ÁC), ʦʜʥʘʢʦ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ 

ʜʦʩʪʠʛʣʦ 351,3 ʤʤ, ʯʪʦ ʧʦʯʪʠ ʚ ʜʚʘ ʨʘʟʘ ʧʨʝʚʳʩʠʣʦ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʡ ʫʨʦʚʝʥʴ (182,6 

ʤʤ). ʕʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʧʝʨʝʫʚʣʘʞʥʝʥʠʝ, ʦʩʦʙʝʥʥʦ ʚ ʤʘʝ (102,9 ʤʤ ʧʨʦʪʠʚ 31,4 ʤʤ ʚ 

ʥʦʨʤʝ), ʯʪʦ ʤʦʛʣʦ ʥʝʛʘʪʠʚʥʦ ʩʢʘʟʘʪʴʩʷ ʥʘ ʨʘʟʚʠʪʠʠ ʨʘʩʪʝʥʠʡ ʠ ʧʨʠʚʝʩʪʠ ʢ ʩʥʠʞʝʥʠʶ 

ʫʨʦʞʘʡʥʦʩʪʠ. 

 
ʊʘʙʣʠʮʘ 1 ï ʄʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʟʘ 2023 ï 2025 ʛʦʜʳ 

 

ʄʝʩʷʮʳ ʊʝʤʧʝʨʘʪʫʨʘ, Áʉ ʆʩʘʜʢʠ, ʤʤ ɻʊʂ 
 2023 2024 2025 ʩʨ. ʤʥ. 2023 2024 2025 ʩʨ. ʤʥ. 2023 2024 2025 

ʄʘʡ +16,6 +8,9 +16,1 +13,9 10,3 102,9 92,9 31,4 0,2 3,7 1,9 

ʀʶʥʴ +19,9 +22,8 +21,6 +19,3 39,3 65,3 49,5 45,5 0,7 1,0 0,8 

ʀʶʣʴ +25,2 +22,5 +21,4 +20,7 23,2 125,8 28,5 66,2 0,3 1,8 0,4 

ɸʚʛʫʩʪ +19,0 +18,2 +20,1 +18,5 117,4 57,3 41,4 39,7 2,0 1,0 0,7 

ɿʘ ʚʝʛʝʪ. 

ʧʝʨʠʦʜ 
+20,2 +18,1 +19,8 +18,1 190,2 351,3 212,3 182,6    

 

ɺ 2025 ʛʦʜʫ ʫʩʣʦʚʠʷ ʚʥʦʚʴ ʙʳʣʠ ʙʣʘʛʦʧʨʠʷʪʥʳʤʠ ʜʣʷ ʨʦʩʪʘ ʧʰʝʥʠʮʳ: ʪʝʤʧʝ-

ʨʘʪʫʨʘ ʟʘ ʚʝʛʝʪʘʮʠʶ ʩʦʩʪʘʚʠʣʘ +19,8 ÁC, ʯʪʦ ʥʘ 1,7 ÁC ʚʳʰʝ ʥʦʨʤʳ, ʘ ʢʦʣʠʯʝʩʪʚʦ 

ʦʩʘʜʢʦʚ - 212,3 ʤʤ, ʥʝʩʢʦʣʴʢʦ ʚʳʰʝ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʝʛʦ ʟʥʘʯʝʥʠʷ. ʇʨʠ ʵʪʦʤ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʦʩʘʜʢʦʚ ʙʳʣʦ ʙʦʣʝʝ ʨʘʚʥʦʤʝʨʥʳʤ ʧʦ ʤʝʩʷʮʘʤ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 2024 

ʛʦʜʦʤ. 

ɺ ʮʝʣʦʤ, 2023 ʛʦʜ ʤʦʞʥʦ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʢʘʢ ʪʸʧʣʳʡ ʠ ʫʤʝʨʝʥʥʦ ʩʫʭʦʡ, 2024 ï

ʢʘʢ ʧʨʦʭʣʘʜʥʳʡ ʠ ʧʝʨʝʫʚʣʘʞʥʸʥʥʳʡ, ʘ 2025 ï ʢʘʢ ʙʣʘʛʦʧʨʠʷʪʥʳʡ ʧʦ ʩʦʯʝʪʘʥʠʶ 

ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʚʣʘʛʦʦʙʝʩʧʝʯʝʥʥʦʩʪʠ.  
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ɿʥʘʯʝʥʠʷ ɻʊʂ ʧʦʜʪʚʝʨʜʠʣʠ ʩʫʱʝʩʪʚʝʥʥʳʝ ʨʘʟʣʠʯʠʷ ʫʩʣʦʚʠʡ ʫʚʣʘʞʥʝʥʠʷ ʧʦ 

ʛʦʜʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ: 2023 ʛʦʜ ʙʳʣ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʟʘʩʫʰʣʠʚʳʤ, 2024 ð ʠʟʙʳʪʦʯʥʦ 

ʫʚʣʘʞʥʸʥʥʳʤ, ʘ 2025 ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʩʷ ʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʤ ʛʠʜʨʦʪʝʨʤʠʯʝʩʢʠʤ 

ʨʝʞʠʤʦʤ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʫʨʦʞʘʷ. ʊʘʢʘʷ ʢʦʥʪʨʘʩʪʥʦʩʪʴ ʫʩʣʦʚʠʡ ʧʦʟʚʦʣʠʣʘ ʧʨʦʚʝʩʪʠ 

ʦʙʲʝʢʪʠʚʥʫʶ ʦʮʝʥʢʫ ʘʜʘʧʪʠʚʥʦʩʪʠ ʩʦʨʪʦʚ ʠ ʥʦʚʳʭ ʩʝʣʝʢʮʠʦʥʥʳʭ ʣʠʥʠʡ [5].   

ɼʣʷ ʠʭ ʦʙʲʝʢʪʠʚʥʦʡ ʦʮʝʥʢʠ ʠʩʧʦʣʴʟʦʚʘʣʠ ʢʦʤʧʣʝʢʩ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ: 

ʩʨʝʜʥʶʶ ʫʨʦʞʘʡʥʦʩʪʴ, ʨʘʟʤʘʭ ʚʘʨʠʘʮʠʠ, ʢʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ, ʘ ʪʘʢʞʝ ʧʘʨʘʤʝʪʨʳ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʧʣʘʩʪʠʯʥʦʩʪʠ ʠ ʩʪʘʙʠʣʴʥʦʩʪʠ ʧʦ ʤʝʪʦʜʠʢʝ A. Eberhart ʠ W. A. Rassell. 

ɺ ʭʦʜʝ ʘʥʘʣʠʟʘ ʨʘʩʩʯʠʪʳʚʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʧʦʢʘʟʘʪʝʣʠ: 

ʉʨʝʜʥʷʷ ʫʨʦʞʘʡʥʦʩʪʴ (ʮ/ʛʘ) ï ʦʧʨʝʜʝʣʷʣʘʩʴ ʢʘʢ ʜʣʷ ʢʘʞʜʦʛʦ ʛʦʜʘ ʦʪʜʝʣʴʥʦ, ʪʘʢ ʠ 

ʚ ʩʨʝʜʥʝʤ ʟʘ ʪʨʠ ʛʦʜʘ ʠʩʧʳʪʘʥʠʡ; ʈʘʟʤʘʭ ʚʘʨʠʘʮʠʠ (R) ï ʨʘʟʥʠʮʘ ʤʝʞʜʫ ʤʘʢʩʠʤʘʣʴʥʳʤ 

ʠ ʤʠʥʠʤʘʣʴʥʳʤ ʟʥʘʯʝʥʠʝʤ ʫʨʦʞʘʡʥʦʩʪʠ ʟʘ ʛʦʜʳ ʠʩʧʳʪʘʥʠʡ; ʂʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ 

(CV, %) ï ʧʦʢʘʟʘʪʝʣʴ ʠʟʤʝʥʯʠʚʦʩʪʠ ʫʨʦʞʘʡʥʦʩʪʠ, ʨʘʩʩʯʠʪʘʥʥʳʡ ʧʦ ʤʝʪʦʜʠʢʝ ɹ. ɸ. 

ɼʦʩʧʝʭʦʚʘ (1985) [14].    

#6
ȅ
ρππ                                                             (1) 

 
ʛʜʝ, ů ï ʩʪʘʥʜʘʨʪʥʦʝ ʦʪʢʣʦʥʝʥʠʝ, XĖ ï ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ. 

 

ɼʘʣʝʝ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʦʮʝʥʢʘ ʧʣʘʩʪʠʯʥʦʩʪʠ ʠ ʩʪʘʙʠʣʴʥʦʩʪʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʤʝʪʦʜʠʢʦʡ Eberhart S. A. ʠ Russell W. A. [6]    

ʂʦʵʬʬʠʮʠʝʥʪ ʨʝʛʨʝʩʩʠʠ:  

 

ÂÉ 
В ẗ

В
                                                                     (2) 

 
  ʛʜʝ, ×YijẗIj  ï ʩʫʤʤʘ ʧʨʦʠʟʚʝʜʝʥʠʷ ʫʨʦʞʘʡʥʦʩʪʠ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʩʦʨʪʘ ʟʘ 

ʦʧʨʝʜʝʣʝʥʥʳʡ ʛʦʜ ʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʚʝʣʠʯʠʥʫ ʠʥʜʝʢʩʘ ʫʩʣʦʚʠʡ ʩʨʝʜʳ; ×Ij2 ï ʩʫʤʤʘ 

ʢʚʘʜʨʘʪʦʚ ʠʥʜʝʢʩʦʚ ʫʩʣʦʚʠʡ ʩʨʝʜʳ.  

 

ʀʥʜʝʢʩ ʫʩʣʦʚʠʡ ʩʨʝʜʳ ʦʧʨʝʜʝʣʷʣʠ ʢʘʢ ʦʪʢʣʦʥʝʥʠʝ ʩʨʝʜʥʝʡ ʫʨʦʞʘʡʥʦʩʪʠ ʚʩʝʭ 

ʛʝʥʦʪʠʧʦʚ ʚ ʢʦʥʢʨʝʪʥʦʤ ʛʦʜʫ ʦʪ ʦʙʱʝʡ ʩʨʝʜʥʝʡ ʫʨʦʞʘʡʥʦʩʪʠ ʟʘ ʚʝʩʴ ʧʝʨʠʦʜ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. 

)Ê9Êȅ 9ȅ ,                                                            (3) 

 
  ʛʜʝ, YjĖ ï ʩʨʝʜʥʷʷ ʫʨʦʞʘʡʥʦʩʪʴ ʧʦ ʚʩʝʤ ʩʦʨʪʘʤ ʚ j-ʤ ʛʦʜʫ, YĖ ï ʩʨʝʜʥʷʷ ʫʨʦʞʘʡʥʦʩʪʴ ʧʦ 

ʚʩʝʤ ʩʦʨʪʘʤ ʠ ʛʦʜʘʤ. 

 

ɼʣʷ ʦʮʝʥʢʠ ʩʪʘʙʠʣʴʥʦʩʪʠ ʩʦʨʪʘ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʧʦʢʘʟʘʪʝʣʴ ʜʠʩʧʝʨʩʠʠ ʧʦ 

ʤʝʪʦʜʠʢʝ S. A. Eberhart ʠ W. A. Rassell. ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʜʘʥʥʦʡ ʦʮʝʥʢʠ ʥʝʦʙʭʦʜʠʤʦ 

ʙʳʣʦ ʨʘʩʩʯʠʪʘʪʴ ʪʝʦʨʝʪʠʯʝʩʢʫʶ ʫʨʦʞʘʡʥʦʩʪʴ ʩʦʨʪʦʚ ʠ ʚʳʯʠʩʣʠʪʴ ʦʪʢʣʦʥʝʥʠʝ 

ʬʘʢʪʠʯʝʩʢʦʡ ʫʨʦʞʘʡʥʦʩʪʠ ʩʦʨʪʘ ʦʪ ʪʝʦʨʝʪʠʯʝʩʢʦʡ.  

ɼʠʩʧʝʨʩʠʷ ʦʪʢʣʦʥʝʥʠʡ ʦʪ ʣʠʥʠʠ ʨʝʛʨʝʩʩʠʠ (SĮdi): 

 

3ÄÉς
В

  ȟ
 ,                                                            (4) 

 
ʛʜʝ oijo ï ʦʪʢʣʦʥʝʥʠʝ ʬʘʢʪʠʯʝʩʢʦʡ ʫʨʦʞʘʡʥʦʩʪʠ ʩʦʨʪʘ ʦʪ ʪʝʦʨʝʪʠʯʝʩʢʦʡ, 

n - ʯʠʩʣʦ ʣʝʪ ʠʩʧʳʪʘʥʠʡ. 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʦʚ ʦʙʝʩʧʝʯʠʣʦ ʢʦʤʧʣʝʢʩʥʫʶ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʠʟʫʯʘʝʤʳʭ ʩʦʨʪʦʚ ʠ ʣʠʥʠʡ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ ʧʦ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, 



 

70 

 

ʘʜʘʧʪʠʚʥʦʩʪʠ ʠ ʠʟʤʝʥʯʠʚʦʩʪʠ ʚ ʫʩʣʦʚʠʷʭ ʨʝʟʢʦ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʢʣʠʤʘʪʘ ʉʝʚʝʨʥʦʛʦ 

ʂʘʟʘʭʩʪʘʥʘ (ʊʆʆ çʂʘʨʘʙʘʣʳʢʩʢʘʷ ʉʍʆʉè).   

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʩʥʦʚʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ, ʥʘ 

ʢʦʪʦʨʳʡ ʦʧʠʨʘʣʠʩʴ ʧʨʠ ʜʘʣʴʥʝʡʰʠʭ ʨʘʩʯʝʪʘʭ, ʷʚʣʷʣʘʩʴ ʫʨʦʞʘʡʥʦʩʪʴ. ʅʘ ʨʠʩʫʥʢʝ 1 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʘʥʥʳʝ ʦʙ ʠʟʤʝʥʝʥʠʠ ʫʨʦʞʘʡʥʦʩʪʠ ʠʟʫʯʘʝʤʳʭ ʩʦʨʪʦʚ ʠ ʣʠʥʠʡ ʚ ʪʝʯʝʥʠʝ 

ʪʨʸʭ ʣʝʪ ʥʘʙʣʶʜʝʥʠʡ. ʉʦʛʣʘʩʥʦ ʧʦʣʫʯʝʥʥʳʤ ʨʝʟʫʣʴʪʘʪʘʤ, 2023 ʛʦʜ ʦʢʘʟʘʣʩʷ ʥʘʠʙʦʣʝʝ 

ʙʣʘʛʦʧʨʠʷʪʥʳʤ: ʫʨʦʞʘʡʥʦʩʪʴ ʚ ʵʪʦʪ ʧʝʨʠʦʜ ʧʨʝʚʳʰʘʣʘ ʧʦʢʘʟʘʪʝʣʠ ʜʨʫʛʠʭ ʣʝʪ 

ʧʨʘʢʪʠʯʝʩʢʠ ʫ ʚʩʝʭ ʦʙʨʘʟʮʦʚ. 

 

 
ʈʠʩʫʥʦʢ 1 ï ʂʦʣʝʙʘʥʠʷ ʫʨʦʞʘʡʥʦʩʪʠ ʠʟʫʯʘʝʤʳʭ ʦʙʨʘʟʮʦʚ ʚ ʛʦʜʳ ʠʩʧʳʪʘʥʠʷ 2023-2025 

ʛʦʜʘ 

 

ʅʘʠʤʝʥʴʰʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʦʪʤʝʯʝʥʘ ʚ ʧʝʨʝʫʚʣʘʞʥʸʥʥʦʤ 2024 ʛʦʜʫ. ɺ 2025 ʛʦʜʫ 

ʫʨʦʞʘʡʥʦʩʪʴ ʙʳʣʘ ʚʳʰʝ, ʯʝʤ ʚ 2024 ʛʦʜʫ, ʦʜʥʘʢʦ ʥʝ ʜʦʩʪʠʛʣʘ ʫʨʦʚʥʷ 2023 ʛʦʜʘ. 

ɼʣʷ ʙʦʣʝʝ ʜʝʪʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʫʨʦʞʘʡʥʦʩʪʠ ʟʘ ʪʨʠ ʛʦʜʘ, ʘ 

ʪʘʢʞʝ ʧʦʢʘʟʘʪʝʣʠ ʠʟʤʝʥʯʠʚʦʩʪʠ ʠ ʘʜʘʧʪʠʚʥʦʩʪʠ (ʨʘʟʤʘʭ ʚʘʨʠʘʮʠʠ, ʢʦʵʬʬʠʮʠʝʥʪ 

ʚʘʨʠʘʮʠʠ, ʢʦʵʬʬʠʮʠʝʥʪ ʨʝʛʨʝʩʩʠʠ bi ʠ ʜʠʩʧʝʨʩʠʷ) ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 2. 

ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʵʪʠʭ ʜʘʥʥʳʭ ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʪʴ ʩʦʨʪʘ-ʩʪʘʥʜʘʨʪʳ ʠ ʥʦʚʳʝ 

ʩʝʣʝʢʮʠʦʥʥʳʝ ʣʠʥʠʠ, ʦʙʣʘʜʘʶʱʠʝ ʚʳʩʦʢʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ ʠ ʩʪʘʙʠʣʴʥʦʩʪʴʶ ʚ 

ʫʩʣʦʚʠʷʭ ʨʝʟʢʦ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʢʣʠʤʘʪʘ.  

 
ʊʘʙʣʠʮʘ 2 - ʋʨʦʞʘʡʥʦʩʪʴ ʠ ʧʘʨʘʤʝʪʨʳ ʩʪʘʙʠʣʴʥʦʩʪʠ ʩʦʨʪʦʚ ʠ ʣʠʥʠʡ ʷʨʦʚʦʡ ʤʷʛʢʦʡ 

ʧʰʝʥʠʮʳ ʟʘ 2023ï2025 ʛʛ  

 

 ̄ ʅʘʟʚʘʥʠʝ ʩʦʨʪʘ 2023 2024 2025 

ʉʨʝʜʥʷʷ 

ʫʨʦʞʘʡʥʦʩʪʴ, 

ʮ/ʛʘ 

ʈʘʟʤʘʭ 

ʚʘʨʠʘʮʠʠ, 

R 

ʂʦʵʬʬʠʮʠʝʥʪ 

ʚʘʨʠʘʮʠʠ, 

CV, % 

1 2 3 4 5 6 7 8 

1 
ʂʘʟʘʭʩʪʘʥʩʢʘʷ 

ʨʘʥʥʝʩʧʝʣʘʷ 
27,50 18,42 17,00 20,97 10,50 27,15 

2 ʃʘʤʠʩ 29,40 18,19 19,11 22,23 11,21 27,99 

3 ʌʘʥʪʘʟʠʷ 34,30 21,11 21,08 25,50 13,22 29,90 

4 ɸʚʛʫʩʪʠʥʘ 25,30 19,28 20,12 21,57 6,02 15,11 

5 ɸʡʥʘ 29,40 28,91 18,54 25,62 10,86 23,95 

6 ʂʨʘʶʰʢʘ 32,30 26,63 23,35 27,43 8,95 16,50 

7 ʃʶʪʝʩʮ. 113-36 31,30 21,39 20,55 24,41 10,75 24,50 

8 294-153376 26,59 17,51 16,32 20,14 10,27 27,88 

9 ʃʶʪʝʩʮʝʥʩ 247 27,70 20,54 22,87 23,70 7,16 15,40 



 

71 

 

1 2 3 4 5 6 7 8 

10 ʃʶʪʝʩʮʝʥʩ 14 29,41 19,40 21,86 23,56 10,01 22,15 

11 ʃʶʪʝʩʮʝʥʩ 4 24,51 20,08 22,65 22,41 4,43 9,93 

12 ʃʶʪʝʩʮʝʥʩ 11 30,41 16,70 24,45 23,85 13,71 28,82 

13 ʃʶʪʝʩʮʝʥʩ 48 33,17 20,03 24,72 25,97 13,14 25,64 

14 ʃʶʪʝʩʮʝʥʩ 26 28,05 17,03 22,23 22,44 11,02 24,57 

15 ʕʨʠʪʨʦʩʧ. 39 29,59 21,34 27,00 25,98 8,25 16,24 

16 ʃʶʪʝʩʮʝʥʩ 45 30,00 20,01 24,37 24,79 9,99 20,20 

17 ʃʶʪʝʩʮʝʥʩ 34 27,78 19,25 23,19 23,41 8,53 18,24 

18 ʃʶʪʝʩʮʝʥʩ 58 29,29 23,78 29,83 27,63 5,51 12,12 

19 ʃʶʪʝʩʮʝʥʩ 37 25,45 19,49 29,74 24,89 5,96 20,68 

20 ʃʶʪʝʩʮʝʥʩ 115 25,97 18,78 27,83 24,19 7,19 19,75 

21 ʃʶʪʝʩʮʝʥʩ 54 32,31 21,63 24,82 26,25 10,68 20,88 

22 ʃʶʪʝʩʮʝʥʩ 148 27,92 20,53 25,35 24,60 7,39 15,25 
 ʉʨʝʜʥʝʝ 28,98 20,46 23,05 24,16   

 ʀʥʜʝʢʩ ʫʩʣʦ-

ʚʠʡ ʩʨʝʜʳ 
4,82 -3,71 -1,12    

 

ʈʘʩʩʤʘʪʨʠʚʘʷ ʧʦʢʘʟʘʪʝʣʠ ʩʨʝʜʥʝʡ ʫʨʦʞʘʡʥʦʩʪʠ ʟʘ 2023ï2025 ʛʛ., ʩʣʝʜʫʝʪ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʨʝʜʠ ʩʦʨʪʦʚ-ʩʪʘʥʜʘʨʪʦʚ ʥʘʠʙʦʣʝʝ ʧʨʦʜʫʢʪʠʚʥʳʤʠ ʙʳʣʠ ʂʨʘʶʰʢʘ, ɸʡʥʘ 

ʠ ʌʘʥʪʘʟʠʷ. ʉʨʝʜʠ ʥʦʚʳʭ ʩʝʣʝʢʮʠʦʥʥʳʭ ʣʠʥʠʡ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʫʶ ʫʨʦʞʘʡʥʦʩʪʴ 

ʩʬʦʨʤʠʨʦʚʘʣʠ ʃʶʪʝʩʮʝʥʩ 58, ʃʶʪʝʩʮʝʥʩ 54, ʕʨʠʪʨʦʩʧʝʨʤʫʤ 39 ʠ ʃʶʪʝʩʮʝʥʩ 48, ʧʨʝ-

ʚʳʩʠʚʰʠʝ ʣʠʙʦ ʥʘʭʦʜʠʚʰʠʝʩʷ ʥʘ ʫʨʦʚʥʝ ʣʫʯʰʠʭ ʩʪʘʥʜʘʨʪʥʳʭ ʩʦʨʪʦʚ. ʕʪʦ ʩʚʠʜʝʪʝʣʴ-

ʩʪʚʫʝʪ ʦ ʚʳʩʦʢʦʤ ʩʝʣʝʢʮʠʦʥʥʦʤ ʧʦʪʝʥʮʠʘʣʝ ʦʪʜʝʣʴʥʳʭ ʣʠʥʠʡ ʠ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʠ ʠʭ 

ʜʘʣʴʥʝʡʰʝʛʦ ʠʟʫʯʝʥʠʷ ʚ ʩʠʩʪʝʤʝ ʢʦʥʢʫʨʩʥʦʛʦ ʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʩʦʨʪʦʠʩʧʳʪʘʥʠʷ. 

ɺʤʝʩʪʝ ʩ ʪʝʤ ʚʳʩʦʢʘʷ ʩʨʝʜʥʷʷ ʫʨʦʞʘʡʥʦʩʪʴ ʥʝ ʚʩʝʛʜʘ ʩʦʧʨʦʚʦʞʜʘʣʘʩʴ 

ʩʪʘʙʠʣʴʥʦʩʪʴʶ ʝʸ ʧʨʦʷʚʣʝʥʠʷ ʚ ʨʘʟʣʠʯʥʳʝ ʛʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɸʥʘʣʠʟ ʧʦʢʘʟʘʪʝʣʝʡ 

ʠʟʤʝʥʯʠʚʦʩʪʠ ʧʦʢʘʟʘʣ, ʯʪʦ ʩʨʝʜʠ ʩʦʨʪʦʚ-ʩʪʘʥʜʘʨʪʦʚ ʥʘʠʙʦʣʝʝ ʫʩʪʦʡʯʠʚʳʤʠ ʙʳʣʠ 

ɸʚʛʫʩʪʠʥʘ ʠ ʂʨʘʶʰʢʘ, ʭʘʨʘʢʪʝʨʠʟʦʚʘʚʰʠʝʩʷ ʤʠʥʠʤʘʣʴʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʨʘʟʤʘʭʘ 

ʚʘʨʠʘʮʠʠ ʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʘʨʠʘʮʠʠ. ɺ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʩʪʴ ʵʪʦʤʫ ʩʦʨʪʘ ʌʘʥʪʘʟʠʷ ʠ 

ʃʘʤʠʩ ʦʪʣʠʯʘʣʠʩʴ ʙʦʣʝʝ ʚʳʨʘʞʝʥʥʦʡ ʟʘʚʠʩʠʤʦʩʪʴʶ ʫʨʦʞʘʡʥʦʩʪʠ ʦʪ ʫʩʣʦʚʠʡ ʛʦʜʘ, ʯʪʦ 

ʫʢʘʟʳʚʘʝʪ ʥʘ ʠʭ ʚʳʩʦʢʫʶ ʦʪʟʳʚʯʠʚʦʩʪʴ ʢ ʠʟʤʝʥʝʥʠʷʤ ʩʨʝʜʳ. ʉʨʝʜʠ ʥʦʚʳʭ 

ʩʝʣʝʢʮʠʦʥʥʳʭ ʣʠʥʠʡ ʥʘʠʙʦʣʝʝ ʩʪʘʙʠʣʴʥʳʤʠ ʦʢʘʟʘʣʠʩʴ ʃʶʪʝʩʮʝʥʩ 4, ʃʶʪʝʩʮʝʥʩ 58 ʠ 

ʃʶʪʝʩʮʝʥʩ 37, ʩʦʯʝʪʘʚʰʠʝ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʠʟʢʫʶ ʠʟʤʝʥʯʠʚʦʩʪʴ ʫʨʦʞʘʡʥʦʩʪʠ ʩ 

ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ. ʅʘʠʙʦʣʴʰʘʷ ʠʟʤʝʥʯʠʚʦʩʪʴ ʦʪʤʝʯʝʥʘ ʫ 

ʣʠʥʠʡ ʃʶʪʝʩʮʝʥʩ 11, ʃʶʪʝʩʮʝʥʩ 48 ʠ 294-153376, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʠʭ ʤʝʥʴʰʝʡ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʚ ʢʦʥʪʨʘʩʪʥʳʭ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʷʭ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʩʦʛʣʘʩʫʶʪʩʷ 

ʩ ʜʘʥʥʳʤʠ H. Ferney ʠ ʩʦʘʚʪ. [5], ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʳʤ ʫʩʪʦʡʯʠʚʳʝ ʛʝʥʦʪʠʧʳ ʷʨʦʚʦʡ 

ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ ʚ ʫʩʣʦʚʠʷʭ ʂʘʟʘʭʩʪʘʥʘ ʠ ʉʠʙʠʨʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʤʝʥʴʰʝʡ 

ʠʟʤʝʥʯʠʚʦʩʪʴʶ ʫʨʦʞʘʡʥʦʩʪʠ ʠ ʧʦʥʠʞʝʥʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʘʨʠʘʮʠʠ. 

ɼʣʷ ʙʦʣʝʝ ʛʣʫʙʦʢʦʡ ʦʮʝʥʢʠ ʘʜʘʧʪʠʚʥʦʩʪʠ ʠʟʫʯʘʝʤʳʭ ʦʙʨʘʟʮʦʚ ʙʳʣʘ 

ʠʩʧʦʣʴʟʦʚʘʥʘ ʤʝʪʦʜʠʢʘ ʕʙʝʨʭʘʨʪʘ-ʈʘʩʩʝʣʘ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʘʥʘʣʠʟʝ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʨʝʛʨʝʩʩʠʠ (bi) ʠ ʜʠʩʧʝʨʩʠʠ ʦʪʢʣʦʥʝʥʠʡ (SĮdi). ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʦʨʪʘ ɸʚʛʫʩʪʠʥʘ ʠ 

ʂʨʘʶʰʢʘ, ʘ ʪʘʢʞʝ ʣʠʥʠʠ ʃʶʪʝʩʮʝʥʩ 4, ʃʶʪʝʩʮʝʥʩ 58 ʠ ʃʶʪʝʩʮʝʥʩ 37 

ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʟʥʘʯʝʥʠʷʤʠ bi < 1 ʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʠʟʢʠʤʠ ʟʥʘʯʝʥʠʷʤʠ SĮdi, ʯʪʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʧʦʥʠʞʝʥʥʦʡ ʦʪʟʳʚʯʠʚʦʩʪʠ ʢ ʫʣʫʯʰʝʥʠʶ ʫʩʣʦʚʠʡ ʩʨʝʜʳ ʠ ʚʳʩʦʢʦʡ 

ʩʪʘʙʠʣʴʥʦʩʪʠ ʧʨʦʷʚʣʝʥʠʷ ʫʨʦʞʘʡʥʦʩʪʠ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʦʪʥʝʩʪʠ ʠʭ ʢ ʛʝʥʦʪʠʧʘʤ ʩ 

ʧʦʥʠʞʝʥʥʦʡ ʦʪʟʳʚʯʠʚʦʩʪʴʶ ʥʘ ʫʣʫʯʰʝʥʠʝ ʫʩʣʦʚʠʡ ʩʨʝʜʳ ʠ ʚʳʩʦʢʦʡ ʩʪʘʙʠʣʴʥʦʩʪʴʶ 

ʧʨʦʷʚʣʝʥʠʷ ʫʨʦʞʘʡʥʦʩʪʠ. 

ʆʩʦʙʳʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʨʪ ɸʡʥʘ, ʩʦʯʝʪʘʶʱʠʡ ʚʳʩʦʢʫʶ ʩʨʝʜʥʶʶ 

ʫʨʦʞʘʡʥʦʩʪʴ - 25,62 ʮ/ʛʘ ʩ ʤʠʥʠʤʘʣʴʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ bi ʠ SĮdi. 
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ʊʘʙʣʠʮʘ 3 - ʋʨʦʞʘʡʥʦʩʪʴ ʠ ʧʘʨʘʤʝʪʨʳ ʩʪʘʙʠʣʴʥʦʩʪʠ ʠ ʧʣʘʩʪʠʯʥʦʩʪʠ  ʩʦʨʪʦʚ ʠ ʣʠʥʠʡ 

ʷʨʦʚʦʡ ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ ʟʘ 2023ï2025 ʛʛ ʧʦ ʤʝʪʦʜʠʢʝ S. A. Eberhart ʠ W. A. Rassell  

 

 ̄ ʅʘʟʚʘʥʠʝ ʩʦʨʪʘ 
ʂʦʵʬʬʠʮʠʝʥʪ 

ʈʝʛʨʝʩʩʠʠ, bi 

ɼʠʩʧʝʨʩʠʷ ʦʪʢʣʦʥʝʥʠʡ ʦʪ 

ʣʠʥʠʠ ʨʝʛʨʝʩʩʠʠ, Sdi
2 

1 ʂʘʟʘʭʩʪʘʥʩʢʘʷ ʨʘʥʥʝʩʧʝʣʘʷ 1,19 53,83 

2 ʃʘʤʠʩ 1,39 73,54 

3 ʌʘʥʪʘʟʠʷ 1,66 105,91 

4 ɸʚʛʫʩʪʠʥʘ 0,73 20,63 

5 ɸʡʥʘ 0,36 5,08 

6 ʂʨʘʶʰʢʘ 0,81 25,13 

7 ʃʶʪʝʩʮ. 113-36 1,27 62,11 

8 294-153376 1,18 53,22 

9 ʃʶʪʝʩʮʝʥʩ 247 0,83 26,65 

10 ʃʶʪʝʩʮʝʥʩ 14 1,19 5,21 

11 ʃʶʪʝʩʮʝʥʩ 4 0,48 8,94 

12 ʃʶʪʝʩʮʝʥʩ 11 1,50 86,35 

13 ʃʶʪʝʩʮʝʥʩ 48 1,52 88,38 

14 ʃʶʪʝʩʮʝʥʩ 26 1,24 37,56 

15 ʕʨʠʪʨʦʩʧ. 39 0,88 29,29 

16 ʃʶʪʝʩʮʝʥʩ 45 1,13 49,05 

17 ʃʶʪʝʩʮʝʥʩ 34 0,96 35,29 

18 ʃʶʪʝʩʮʝʥʩ 58 0,52 10,27 

19 ʃʶʪʝʩʮʝʥʩ 37 0,45 7,83 

20 ʃʶʪʝʩʮʝʥʩ 115 0,64 15,79 

21 ʃʶʪʝʩʮʝʥʩ 54 1,25 60,10 

22 ʃʶʪʝʩʮʝʥʩ 148 0,79 23,94 

 

ɻʨʫʧʧʫ ʛʝʥʦʪʠʧʦʚ ʩ ʰʠʨʦʢʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʘʜʘʧʪʠʚʥʦʩʪʴʶ ʩʦʩʪʘʚʠʣʠ 

ʂʘʟʘʭʩʪʘʥʩʢʘʷ ʨʘʥʥʝʩʧʝʣʘʷ ʩʨʝʜʠ ʩʦʨʪʦʚ-ʩʪʘʥʜʘʨʪʦʚ, ʘ ʪʘʢʞʝ ʣʠʥʠʠ ʕʨʠʪʨʦʩʧʝʨʤʫʤ 39, 

ʃʶʪʝʩʮʝʥʩ 34 ʠ ʃʶʪʝʩʮʝʥʩ 45, ʠʤʝʚʰʠʝ ʢʦʵʬʬʠʮʠʝʥʪ ʨʝʛʨʝʩʩʠʠ, ʙʣʠʟʢʠʡ ʢ ʝʜʠʥʠʮʝ. 

ʊʘʢʠʝ ʦʙʨʘʟʮʳ ʩʧʦʩʦʙʥʳ ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʘʚʥʦʤʝʨʥʦ ʨʝʘʣʠʟʦʚʳʚʘʪʴ ʧʨʦʜʫʢʪʠʚʥʳʡ 

ʧʦʪʝʥʮʠʘʣ ʚ ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʷʭ ʚʝʛʝʪʘʮʠʠ. 

ʉʦʨʪʘ ʌʘʥʪʘʟʠʷ ʠ ʃʘʤʠʩ, ʘ ʪʘʢʞʝ ʣʠʥʠʠ ʃʶʪʝʩʮʝʥʩ 11, ʃʶʪʝʩʮʝʥʩ 48 ʠ 

ʃʶʪʝʩʮʝʥʩ 54 ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʟʥʘʯʝʥʠʷʤʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʨʝʛʨʝʩʩʠʠ ʚʳʰʝ ʝʜʠʥʠʮʳ 

ʠ ʧʦʚʳʰʝʥʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʜʠʩʧʝʨʩʠʠ ʦʪʢʣʦʥʝʥʠʡ. ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʠʭ 

ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʢ ʛʝʥʦʪʠʧʘʤ ʠʥʪʝʥʩʠʚʥʦʛʦ ʪʠʧʘ, ʦʪʣʠʯʘʶʱʠʤʩʷ ʚʳʩʦʢʦʡ 

ʦʪʟʳʚʯʠʚʦʩʪʴʶ ʥʘ ʫʣʫʯʰʝʥʠʝ ʫʩʣʦʚʠʡ ʚʳʨʘʱʠʚʘʥʠʷ, ʥʦ ʤʝʥʴʰʝʡ ʩʪʘʙʠʣʴʥʦʩʪʴʶ ʚ 

ʩʪʨʝʩʩʦʚʳʭ ʫʩʣʦʚʠʷʭ. ɸʥʘʣʦʛʠʯʥʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʙʳʣʠ ʦʪʤʝʯʝʥʳ ʠ ʚ ʠʩʩʣʝʜʦʚʘʥʠʷʭ 

ʀ. ʅ. ɹʝʩʘʣʠʝʚʘ [7], ʛʜʝ ʩʦʨʪʘ ʩ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʨʝʛʨʝʩʩʠʠ, ʙʣʠʟʢʠʤ ʢ ʝʜʠʥʠʮʝ ʠʣʠ 

ʥʠʞʝ, ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ ʢʘʢ ʙʦʣʝʝ ʘʜʘʧʪʠʚʥʳʝ ʢ ʢʦʥʪʨʘʩʪʥʳʤ ʫʩʣʦʚʠʷʤ ʩʨʝʜʳ. ʇʦ 

ʜʘʥʥʳʤ ɺ. ɿ. ʇʘʢʫʜʠʥʘ ʠ ʃ. ʄ. ʃʦʧʘʪʠʥʦʡ [8], ʩʦʯʝʪʘʥʠʝ ʥʠʟʢʠʭ ʟʥʘʯʝʥʠʡ bi ʠ SĮdi 

ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʛʝʥʦʪʠʧʦʚ. 

ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʩʦʛʣʘʩʫʶʪʩʷ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʨʦʚʝʜʸʥʥʳʭ ʚ 

ʉʝʚʝʨʥʦʤ ʂʘʟʘʭʩʪʘʥʝ, ʛʜʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʧʰʝʥʠʮʳ ʪʘʢʞʝ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ 

ʦʧʨʝʜʝʣʷʣʘʩʴ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʛʠʜʨʦʪʝʨʤʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ [15]. 

ɺ ʮʝʣʦʤ ʚʳʷʚʣʝʥʥʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʜʘʥʥʳʤ ʜʨʫʛʠʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, 

ʧʨʦʚʦʜʠʚʰʠʭ ʦʮʝʥʢʫ ʘʜʘʧʪʠʚʥʦʩʪʠ ʷʨʦʚʦʡ ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ ʚ ʫʩʣʦʚʠʷʭ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʢʣʠʤʘʪʘ ʂʘʟʘʭʩʪʘʥʘ ʠ ʩʦʧʨʝʜʝʣʴʥʳʭ ʨʝʛʠʦʥʦʚ [4, 5, 7]. 

ɿʘʢʣʶʯʝʥʠʝ. ʇʨʦʚʝʜʝʥʥʘʷ ʩʨʘʚʥʠʪʝʣʴʥʘʷ ʦʮʝʥʢʘ ʫʨʦʞʘʡʥʦʩʪʠ, ʘʜʘʧʪʠʚʥʦʩʪʠ ʠ 

ʠʟʤʝʥʯʠʚʦʩʪʠ ʩʦʨʪʦʚ ʠ ʥʦʚʳʭ ʣʠʥʠʡ ʷʨʦʚʦʡ ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ ʚ ʢʦʥʪʨʘʩʪʥʳʭ ʧʦʛʦʜʥʳʭ 

ʫʩʣʦʚʠʷʭ 202302025 ʛʛ. ʧʦʟʚʦʣʠʣʘ ʫʩʪʘʥʦʚʠʪʴ ʩʫʱʝʩʪʚʝʥʥʳʝ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ 
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ʠʟʫʯʘʝʤʳʤʠ ʛʝʥʦʪʠʧʘʤʠ ʧʦ ʭʘʨʘʢʪʝʨʫ ʨʝʘʢʮʠʠ ʥʘ ʫʩʣʦʚʠʷ ʩʨʝʜʳ. ʉʨʝʜʠ ʩʦʨʪʦʚ-

ʩʪʘʥʜʘʨʪʦʚ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʦʡ ʩʨʝʜʥʝʡ ʫʨʦʞʘʡʥʦʩʪʴʶ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʂʨʘʶʰʢʘ - 

27,43 ʮ/ʛʘ, ɸʡʥʘ - 25,62 ʮ/ʛʘ ʠ ʌʘʥʪʘʟʠʷ - 25,50 ʮ/ʛʘ. 

 ʅʘʠʙʦʣʝʝ ʩʪʘʙʠʣʴʥʳʤʠ ʧʦ ʩʦʚʦʢʫʧʥʦʩʪʠ ʧʦʢʘʟʘʪʝʣʝʡ ʠʟʤʝʥʯʠʚʦʩʪʠ, 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʨʝʛʨʝʩʩʠʠ ʠ ʜʠʩʧʝʨʩʠʠ ʦʪʢʣʦʥʝʥʠʡ ʦʢʘʟʘʣʠʩʴ ʩʦʨʪʘ ʂʨʘʶʰʢʘ, ɸʚʛʫʩʪʠʥʘ 

ʠ ɸʡʥʘ. ʉʦʨʪ ʂʘʟʘʭʩʪʘʥʩʢʘʷ ʨʘʥʥʝʩʧʝʣʘʷ ʧʨʦʷʚʠʣ ʘʜʘʧʪʠʚʥʳʡ ʪʠʧ ʨʝʘʢʮʠʠ, ʦʜʥʘʢʦ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʠʟʢʦʡ ʩʪʘʙʠʣʴʥʦʩʪʴʶ. ʀʥʪʝʥʩʠʚʥʳʡ ʪʠʧ ʨʝʘʢʮʠʠ ʧʦʢʘʟʘʣʠ ʩʦʨʪʘ 

ʃʘʤʠʩ ʠ ʌʘʥʪʘʟʠʷ, ʧʨʠ ʵʪʦʤ ʦʙʘ ʦʙʨʘʟʮʘ ʦʪʣʠʯʘʣʠʩʴ ʥʝʩʪʘʙʠʣʴʥʦʩʪʴʶ ʫʨʦʞʘʡʥʦʩʪʠ.  

ʉʨʝʜʠ ʥʦʚʳʭ ʩʝʣʝʢʮʠʦʥʥʳʭ ʣʠʥʠʡ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʫʶ ʩʨʝʜʥʶʶ ʫʨʦʞʘʡʥʦʩʪʴ 

ʩʬʦʨʤʠʨʦʚʘʣʠ ʃʶʪʝʩʮʝʥʩ 58 - 27,63 ʮ/ʛʘ, ʃʶʪʝʩʮʝʥʩ 54 - 26,25 ʮ/ʛʘ, ʕʨʠʪʨʦʩʧʝʨʤʫʤ 39 

- 25,98 ʮ/ʛʘ ʠ ʃʶʪʝʩʮʝʥʩ 48 - 25,97 ʮ/ʛʘ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʚʳʩʦʢʦʤ ʧʦʪʝʥʮʠʘʣʝ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʜʘʥʥʦʛʦ ʩʝʣʝʢʮʠʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʦʮʝʥʢʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʧʣʘʩʪʠʯʥʦʩʪʠ ʠ ʩʪʘʙʠʣʴʥʦʩʪʠ, ʤʦʞʥʦ 

ʚʳʜʝʣʠʪʴ ʥʝʩʢʦʣʴʢʦ ʛʨʫʧʧ ʧʦ ʪʠʧʫ ʨʝʘʢʮʠʠ. ʃʠʥʠʠ ʃʶʪʝʩʮʝʥʩ 4, ʃʶʪʝʩʮʝʥʩ 58 ʠ 

ʃʶʪʝʩʮʝʥʩ 37 ʦʪʥʦʩʷʪʩʷ ʢ ʵʢʩʪʝʥʩʠʚʥʦʤʫ ʪʠʧʫ. ʆʥʠ ʦʪʣʠʯʘʶʪʩʷ ʚʳʩʦʢʦʡ 

ʩʪʘʙʠʣʴʥʦʩʪʴʶ ʠ ʤʦʛʫʪ ʙʳʪʴ ʧʝʨʩʧʝʢʪʠʚʥʳʤʠ ʜʣʷ ʚʦʟʜʝʣʳʚʘʥʠʷ ʚ ʨʝʛʠʦʥʘʭ ʩ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤʠ ʫʩʣʦʚʠʷʤʠ. ʃʠʥʠʠ ʃʶʪʝʩʮʝʥʩ 247, ʃʶʪʝʩʮʝʥʩ 115 ʠ ʃʶʪʝʩʮʝʥʩ 148 

ʪʘʢʞʝ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʵʢʩʪʝʥʩʠʚʥʳʤ ʪʠʧʦʤ ʨʝʘʢʮʠʠ, ʦʜʥʘʢʦ ʫʨʦʚʝʥʴ ʠʭ ʩʪʘʙʠʣʴʥʦʩʪʠ 

ʥʝʩʢʦʣʴʢʦ ʥʠʞʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʝʜʳʜʫʱʝʡ ʛʨʫʧʧʦʡ. ʂ ʛʨʫʧʧʝ ʦʙʨʘʟʮʦʚ ʩ ʰʠʨʦʢʦʡ 

ʘʜʘʧʪʠʚʥʦʩʪʴʶ ʦʪʥʦʩʷʪʩʷ ʕʨʠʪʨʦʩʧʝʨʤʫʤ 39, ʃʶʪʝʩʮʝʥʩ 34 ʠ ʃʶʪʝʩʮʝʥʩ 45. ʕʪʠ ʣʠʥʠʠ 

ʩʧʦʩʦʙʥʳ ʬʦʨʤʠʨʦʚʘʪʴ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʠʡ ʫʨʦʞʘʡ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʷʭ 

ʚʝʛʝʪʘʮʠʠ, ʦʜʥʘʢʦ ʩʪʘʙʠʣʴʥʦʩʪʴ ʧʨʠʟʥʘʢʘ ʚ ʮʝʣʦʤ ʦʮʝʥʠʚʘʝʪʩʷ ʢʘʢ ʩʨʝʜʥʷʷ. 

ʃʠʥʠʠ ʃʶʪʝʩʮʝʥʩ 11, ʃʶʪʝʩʮʝʥʩ 48, ʃʶʪʝʩʮʝʥʩ 26, ʃʶʪʝʩʮʝʥʩ 54, ʃʶʪʝʩʮʝʥʩ 

113-36 ʠ 294-153376 ʦʪʥʝʩʝʥʳ ʢ ʠʥʪʝʥʩʠʚʥʦʤʫ ʪʠʧʫ. ʆʥʠ ʦʪʣʠʯʘʶʪʩʷ ʚʳʩʦʢʦʡ 

ʦʪʟʳʚʯʠʚʦʩʪʴʶ ʥʘ ʫʣʫʯʰʝʥʠʝ ʫʩʣʦʚʠʡ ʚʝʛʝʪʘʮʠʠ, ʥʦ ʦʜʥʦʚʨʝʤʝʥʥʦ ʜʝʤʦʥʩʪʨʠʨʫʶʪ 

ʨʝʟʢʦʝ ʩʥʠʞʝʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ ʚ ʩʪʨʝʩʩʦʚʳʭ ʫʩʣʦʚʠʷʭ, ʯʪʦ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʠʭ ʢʘʢ ʤʝʥʝʝ 

ʫʩʪʦʡʯʠʚʳe. ʅʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʦʡ ʧʦ ʩʦʚʦʢʫʧʥʦʩʪʠ ʠʟʫʯʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ ʷʚʣʷʝʪʩʷ 

ʣʠʥʠʷ ʃʶʪʝʩʮʝʥʩ 58, ʩʦʯʝʪʘʚʰʘʷ ʚʳʩʦʢʫʶ ʫʨʦʞʘʡʥʦʩʪʴ, ʥʠʟʢʫʶ ʠʟʤʝʥʯʠʚʦʩʪʴ ʠ 

ʚʳʩʦʢʫʶ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʩʪʘʙʠʣʴʥʦʩʪʴ. ʇʝʨʩʧʝʢʪʠʚʥʳʤʠ ʪʘʢʞʝ ʩʣʝʜʫʝʪ ʩʯʠʪʘʪʴ ʣʠʥʠʠ 

ʕʨʠʪʨʦʩʧʝʨʤʫʤ 39 ʠ ʃʶʪʝʩʮʝʥʩ 54, ʭʘʨʘʢʪʝʨʠʟʦʚʘʚʰʠʝʩʷ ʚʳʩʦʢʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ ʠ 

ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʡ ʘʜʘʧʪʠʚʥʦʩʪʴʶ. 

ɹʣʘʛʦʜʘʨʥʦʩʪʴ. ɼʘʥʥʘʷ ʨʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ ʇʨʦʛʨʘʤʤʥʦ-ʮʝʣʝʚʦʛʦ 

ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʄʠʥʠʩʪʝʨʩʪʚʘ ʉʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʈʂ ʧʦ ʧʨʦʛʨʘʤʤʝ BR24892821  

«ʉʝʣʝʢʮʠʷ ʠ ʧʝʨʚʠʯʥʦʝ ʩʝʤʝʥʦʚʦʜʩʪʚʦ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʧʦʪʝʥʮʠʘʣʘ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, ʢʘʯʝʩʪʚʘ ʠ ʩʪʨʝʩʩʦʫʩʪʦʡʯʠʚʦʩʪʠ ʚ ʨʘʟʣʠʯʥʳʭ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠ-

ʯʝʩʢʠʭ ʟʦʥʘʭ ʂʘʟʘʭʩʪʘʥʘè ʥʘ 2024-2026 ʛʛ. 
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ɾɸɿɼʓפ ɾױʄʉɸפ ɹʀɼɸʁ ʉʆʈʊʊɸʈʓ ʄɽʅ ʉɽʃɽʂʎʀʗʃʓפ ɾɽʃɯʃɽʈɯʅɯר 

ᴆʅɯʄɼɯʃɯʂ, ᴆɿɻɽʈɻɯʐʊɯʂ ɾᴄʅɽ ʕʂʆʃʆɻʀʗʃʓפ ʊױʈɸפʊʓʃʓנʓʅɸ 

ʉɸʃʓʉʊʓʈʄɸʃʓ ʉʀʇɸʊʊɸʄɸʉʓ  ï çפɸʈɸɹɸʃʓפ ɸʐʊʉè ɾʐʉ 
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ʏʫʜʠʥʦʚ ɺ.ɸ., ʙʘʩץʘʨʤʘ ʪᴇʨʘסʘʩʳʥʳס שʳʣʳʤʠ ʞײʤʳʩʪʘʨ ʞᴇʥʽʥʜʝʛʽ ʦʨʳʥʙʘʩʘʨʳ 

ɹʦʜʨʳʡ ʂ.ɺ., ʘʩʧʠʨʘʥʪ, ʟʝʨʪʭʘʥʘ ʤʝשʛʝʨʫʰʽʩʽ,  

ɺʦʣʢʦʚʘ ɻ.ʆ., סʳʣʳʤʠ ʭʘʪʰʳ,  

 

çϧʘʨʘʙʘʣʳϨ ʘʫʳʣ ʰʘʨʫʘʰʳʣʳϤʳ ʪϸʞʽʨʠʙʝ ʩʪʘʥʮʠʷʩʳè ɾʐʉ, 

ϧʦʩʪʘʥʘʡ ʦʙʣʳʩʳ, ϧʘʨʘʙʘʣʳϨ ʘʫʜʘʥʳ, ʅʘʫʯʥʦʝ ʘʫʳʣʳ, ϧʘʟʘϨʩʪʘʥ 

 

ɸשʜʘʪʧʘ. פʘʟʘץʩʪʘʥʜʘ ʞʝʪʝʢʰʽ ʜᴅʥʜʽ ʜʘץʳʣ ʨʝʪʽʥʜʝ ʞʘʟʜʳץ ʞײʤʩʘץ ʙʠʜʘʡ ץʘʣʫʜʘ, ʦʥʳש 

 ʜʘʡʳʥʜʘסʞʘ ץʩʳʟʜʳץʨʘײʪ ץʝʜᴅʫʽʨ ʙᴇʣʽʛʽ ʪʠʝʩʽʣʽ. ʂʣʠʤʘʪʪʳ שʘʧʪʘʨʳʥʳץʝʛʽʩʪʽʢ ʘʣ שʣʝʩʽʥʝ ʝʣʜʽװ

ʙײʣ ʜʘץʳʣʜʳש ᴇʥʽʤʜʽʣʽʛʽ ʞʦסʘʨʳ ᴇʟʛʝʨʛʽʰʪʽʢʧʝʥ ʩʠʧʘʪʪʘʣʘʜʳ, ʩʦʥʜʳץʪʘʥ ʞʦסʘʨʳ ᴇʥʽʤʜʽʣʽʛʽʤʝʥ 

 ʘʥ ʙʘʡʣʘʥʳʩʪʳסʘʞʝʪ. ʆʩʳץ ʡʟʝʣʽʩʪʝʨʛʝ ʪᴇʟʽʤʜʽ ʛʝʥʦʪʠʧʪʝʨʜʽ ʽʨʽʢʪʝʫװʢ ץʘʪʘʨ ʘʙʠʦʪʠʢʘʣʳץ

ʧʝʨʩʧʝʢʪʠʚʘʣʳ ʩʝʣʝʢʮʠʷʣʳץ ʣʠʥʠʷʣʘʨʜʳ ʟʝʨʪʪʝʫ ʞᴅʥʝ ʦʣʘʨʜʳ ʪʽʨʢʝʣʛʝʥ ʩʪʘʥʜʘʨʪ ʩʦʨʪʪʘʨʳʤʝʥ 

ʩʘʣʳʩʪʳʨʫ ᴇʟʝʢʪʽ ʤʽʥʜʝʪ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

ɿʝʨʪʪʝʫʜʽש ʤʘץʩʘʪʳ ï ʉʦʣʪװʩʪʽʢ פʘʟʘץʩʪʘʥʥʳש ʢװʨʪ ʢʦʥʪʠʥʝʥʪʘʣʜʳ ʢʣʠʤʘʪʳ 

ʞʘסʜʘʡʳʥʜʘ ʞʘʟʜʳץ ʞײʤʩʘץ ʙʠʜʘʡʜʳש ʩʦʨʪʪʘʨʳ ʤʝʥ ʞʘשʘ ʣʠʥʠʷʣʘʨʳʥʳש ᴇʥʽʤʜʽʣʽʛʽʥ 

ʩʘʣʳʩʪʳʨʤʘʣʳ ʪװʨʜʝ ʙʘסʘʣʘʫ ʞᴅʥʝ ʝש ʧʝʨʩʧʝʢʪʠʚʘʣʳ ʛʝʥʦʪʠʧʪʝʨʜʽ ʙᴇʣʽʧ ʢᴇʨʩʝʪʫ. 

ɾײʤʳʩ ʥʳʩʘʥʜʘʨʳ ï פʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʳש ʄʝʤʣʝʢʝʪʪʽʢ ʪʽʟʽʣʽʤʽʥʝ ʝʥʛʽʟʽʣʛʝʥ 

ʘʣʪʳ ʩʦʨʪ (פʘʟʘץʩʪʘʥʜʳץ ʝʨʪʝ ʧʽʩʝʪʽʥ, ʃʘʤʠʩ, ʌʘʥʪʘʟʠʷ, ɸʚʛʫʩʪʠʥʘ, ɸʡʥʘ ʞᴅʥʝ ʂʨʘʶʰʢʘ), 

ʩʦʥʜʘʡ-ʘץ çפʘʨʘʙʘʣʳץ ɸʐנʉè ɾʐʉ-ʜʝ ʢʦʥʢʫʨʩ ʩʳʥʘסʳʥʜʘ ʪײʨסʘʥ ʞʘשʘ ʩʝʣʝʢʮʠʷʣʳץ 

ʣʠʥʠʷʣʘʨ. ɹʘסʘʣʘʫ 2023ï2025 ʞʞ. ᴇʥʽʤʜʽʣʽʢ ʜʝʨʝʢʪʝʨʽ ʙʦʡʳʥʰʘ ʞװʨʛʽʟʽʣʜʽ. ʉʪʘʪʠʩʪʠʢʘʣʳץ 

ᴅʜʽʩʪʝʨ ץʦʣʜʘʥʳʣʜʳ: ʦʨʪʘʰʘ ᴇʥʽʤʜʽʣʽʢ, ʚʘʨʠʘʮʠʷ ʘʤʧʣʠʪʫʜʘʩʳ, ʚʘʨʠʘʮʠʷ ʢʦʵʬʬʠʮʠʝʥʪʽ, 

ʩʦʥʜʘʡ-ʘץ ʕʙʝʨʭʘʨʪïʈʘʩʩʝʣ ᴅʜʽʩʪʝʤʝʩʽ ʙʦʡʳʥʰʘ ʙʝʡʽʤʜʝʣʛʽʰʪʽʢ ʧʝʥ ʪײʨʘץʪʳʣʳץ ʧʘʨʘʤʝʪʨʣʝʨʽ. 

ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʩʽʥʜʝ ʩʦʨʪʪʘʨ ʘʨʘʩʳʥʘʥ ʝש ʞʦסʘʨʳ ʪײʨʘץʪʳʣʳץʪʳ ʵʢʩʪʝʥʩʠʚʪʽ ʪʠʧʢʝ 

ʞʘʪʘʪʳʥ ʂʨʘʶʰʢʘ, ɸʚʛʫʩʪʠʥʘ ʞᴅʥʝ ɸʡʥʘ ʢᴇʨʩʝʪʪʽ. ʃʠʥʠʷʣʘʨ ʽʰʽʥʜʝ ʃʶʪʝʩʮʝʥʩ 4, ʃʶʪʝʩʮʝʥʩ 

58 ʞᴅʥʝ ʃʶʪʝʩʮʝʥʩ 37 ʞʦסʘʨʳ ᴇʥʽʤʜʽʣʽʢ ʧʝʥ ʪᴇʤʝʥ ᴇʟʛʝʨʛʽʰʪʽʢʪʽ װʡʣʝʩʪʽʨʝ ʙʽʣʜʽ. ɹʽʨץʘʪʘʨ 

 ʙʝʡʽʤʜʝʣʛʽʰʪʽʢ ʪʘʥʳʪʪʳ, ʘʣ ʠʥʪʝʥʩʠʚʪʽ ʪʠʧʪʝʛʽ שʣʛʽʣʝʨ (ʕʨʠʪʨʦʩʧʝʨʤʫʤ 39, ʃʶʪʝʩʮʝʥʩ 34) ʢʝװ

ʣʠʥʠʷʣʘʨ ץʦʣʘʡʣʳ ʞʘסʜʘʡʣʘʨסʘ ʪᴅʫʝʣʜʽʣʽʛʽʥ ʢᴇʨʩʝʪʪʽ. 

ɸʣʳʥסʘʥ ʥᴅʪʠʞʝʣʝʨ ʪײʨʘץʪʳ ᴅʨʽ ᴇʥʽʤʜʽ ʛʝʥʦʪʠʧʪʝʨʜʽ ʙᴇʣʽʧ ʢᴇʨʩʝʪʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ, 

ʦʣʘʨʜʳ ᴅʨʽ ץʘʨʘʡסʳ ʩʝʣʝʢʮʠʷʣʳץ ʞײʤʳʩʪʘ ץʦʣʜʘʥʫסʘ ʞᴅʥʝ ʤʝʤʣʝʢʝʪʪʽʢ ʩʦʨʪʩʳʥʘʫסʘ ײʩʳʥʫסʘ 

ʙʦʣʘʜʳ. 

ʊʽʨʝʢ ʩᴇʟʜʝʨ: ʞʘʟʜʳץ ʞײʤʩʘץ ʙʠʜʘʡ; ᴇʥʽʤʜʽʣʽʢ; ᴇʟʛʝʨʛʽʰʪʽʢ; ʵʢʦʣʦʛʠʷʣʳץ ʠʢʝʤʜʽʣʽʢ; 

ʪײʨʘץʪʳʣʳץ. 
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Annotation. Spring bread wheat remains the leading cereal crop in Kazakhstan, accounting 

for a significant share of the countryôs arable land. Under conditions of climatic instability, the yield of 

this crop is highly variable, which necessitates the identification of genotypes that combine not only 
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high productivity but also resilience to abiotic stresses. In this regard, the evaluation of promising 

breeding lines in comparison with registered standard varieties is a highly relevant task. 

The aim of this study was to conduct a comparative assessment of the yield performance of 

spring bread wheat varieties and new breeding lines under the sharply continental climate of Northern 

Kazakhstan, and to identify the most promising genotypes. 

The study involved six varieties registered in the State Register of the Republic of Kazakhstan 

(Kazakhstanskaya rannespelaya, Lamis, Fantaziya, Avgustina, Aina, and Krayushka) as well as new 

breeding lines under competitive testing at Karabalyk Agricultural Experimental Station (Karabalyk 

AES). Yield data were collected during 2023ï2025. Statistical methods applied included mean yield, 

yield range, coefficient of variation, and adaptability and stability parameters according to the method 

of Eberhart and Russell. 

The results showed that the most stable varieties were Krayushka, Avgustina, and Aina, which 

belong to the extensive type. Among the lines, Lutescens 4, Lutescens 58, and Lutescens 37 

demonstrated high productivity combined with low variability. Other genotypes (Erythrospermum 39, 

Lutescens 34) exhibited wide adaptability, while several intensive-type lines showed high 

responsiveness to favorable conditions but poor stability under stress. 

The findings highlight promising and stable genotypes that may be recommended for further 

breeding programs and submission to state variety trials. 

Keywords: spring bread wheat; grain yield; variability; ecological plasticity; stability. 

 



 

78 

 

ʄʈʅʊʀ 68.37; 68.35.47                                             https://doi.org/10.52081/bkaku.2026.v77.i2.328   

 

ʂʆʈʄʆɺɸʗ ʎɽʅʅʆʉʊʔ ɸɻʈʆʌʀʊʆʎɽʅʆɿʆɺ ʄʅʆɻʆʃɽʊʅʀʍ ʊʈɸɺ 

ʉʋʍʆʉʊɽʇʅʆʁ ɿʆʅʓ ɿɸʇɸɼʅʆɻʆ ʂɸɿɸʍʉʊɸʅɸ 
 

ɹʫʣʝʢʦʚ ʊ.ɸ., ʢʘʥʜʠʜʘʪ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ, 

 tylegen.bylekov@yandex.kz, https://orcid.org/0000-0001-5975-3232  

ʂʫʟʝʤʙʘʝʚ ʄ. ʆ., ʤʘʛʠʩʪʨ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ,  

mko07-05-90@mail.ru, https://orcid.org/0009-0006-8231-5402.  

ɹʝʢʝʝʚ ɾ.  ɻ.,  ʩʧʝʮʠʘʣʠʩʪ-ʟʦʦʪʝʭʥʠʢ, 

 ucxoʩ.1914@mail.ru, https://orcid.org/0000-0001-5975-3232.   

 

ʊʆʆ çʋʨʘʣʴʩʢʘʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʘʷ ʦʧʳʪʥʘʷ ʩʪʘʥʮʠʷè,  

ʛ. ʋʨʘʣʴʩʢ,  ʂʘʟʘʭʩʪʘʥ 

 
ɸʥʥʦʪʘʮʠʷ. ʇʨʠ ʩʦʟʜʘʥʠʠ ʘʛʨʦʬʠʪʦʮʝʥʦʟʘ ʢʦʨʤʦʚʳʭ ʢʫʣʴʪʫʨ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ 

ʧʦʣʥʦʮʝʥʥʳʭ ʢʦʨʤʦʚ ʜʦʣʞʥʳ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʤʥʦʛʦʣʝʪʥʠʝ ʪʨʘʚʳ ʥʘ ʦʩʥʦʚʝ 

ʤʥʦʛʦʢʦʤʧʦʥʝʥʪʥʦʩʪʠ ʧʦ ʩʦʩʪʘʚʫ ʠ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʠ. ʉ ʮʝʣʴʶ ʩʦʟʜʘʥʠʷ ʘʛʨʦʬʠʪʦʮʝʥʦʟʦʚ 

ʤʥʦʛʦʣʝʪʥʠʭ ʢʦʨʤʦʚʳʭ ʢʫʣʴʪʫʨ ʩ ʚʳʩʦʢʠʤ ʧʦʪʝʥʮʠʘʣʦʤ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʧʠʪʘʪʝʣʴʥʳʭ ʢʦʨʤʦʚ ʚ ʢʦʨʤʦʚʳʭ ʫʛʦʜʴʷʭ ʩʫʭʦ-ʩʪʝʧʥʦʡ ʟʦʥʳ ɿʘʧʘʜʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ. ɹʳʣ 

ʠʩʧʦʣʴʟʦʚʘʥ ʘʛʨʦʬʠʪʦʮʝʥʦʟ ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚ ʩʦʩʪʦʷʱʠʭ ʠʟ ʩʤʝʩʠ (ʞʠʪʥʷʢ+ ʣʶʮʝʨʥʘ 

+ʵʩʧʘʨʮʝʪ) ʨʘʟʥʳʭ ʣʝʪ ʨʘʟʚʠʪʠʷ. ʅʘ ʩʪʘʮʠʦʥʘʨʝ ʊʆʆ çʋʨʘʣʴʩʢʘʷ ʉʍʆʉè ʙʳʣʠ ʠʟʫʯʝʥʳ 

ʪʨʘʚʦʩʤʝʩʴ ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚ ʞʠʪʥʷʢʘ, ʣʶʮʝʨʥʳ ʠ ʵʩʧʘʨʮʝʪʘ ʨʘʟʥʳʭ ʣʝʪ ʞʠʟʥʠ. ʈʝʟʫʣʴʪʘʪʳ 

ʘʥʘʣʠʟʘ ʧʦʢʘʟʘʣ ʭʦʨʦʰʫʶ ʢʦʨʤʦʚʫʶ ʮʝʥʥʦʩʪʴ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ, ʧʠʪʘʪʝʣʴʥʦʩʪʴ ʮʝʥʥʦʩʪʴ 

ʘʛʨʦʬʠʪʦʮʝʥʦʟʘ: ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʩʳʨʦʛʦ ʞʠʨʘ ʙʳʣʘ   ʥʘʠʚʳʩʰʠʤ ʩʤʝʩʴ ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚ 

ʚʪʦʨʦʛʦ ʛʦʜʘ ʞʠʟʥʠ, ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʩʳʨʦʡ ʢʣʝʪʯʘʪʢʝ ʥʘʙʣʶʜʘʣʠ ʫʚʝʣʠʯʝʥʠʝ ʢʣʝʪʯʘʪʢʠ ʥʘ 

ʧʷʪʦʤ ʛʦʜʫ ʞʠʟʥʠ, ʵʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝʤ ʚ ʬʠʪʦʮʝʥʦʟʝ ʞʠʪʥʷʢʘ ʥʘ ʧʷʪʦʤ ʛʦʜʫ ʞʠʟʥʠ, 

ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʢʦʨʤʦʚʳʭ ʥʘʙʣʶʜʘʣʠ ʥʘʠʙʦʣʴʰʝʝ ʩʦʜʝʨʞʘʥʠʝ ʚ ʩʤʝʩʠ ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚ ʥʘ 

ʚʪʦʨʦʤ ʛʦʜʫ ʞʠʟʥʠ, ʵʪʦ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʫʚʝʣʠʯʝʥʠʝʤ ʚ ʬʠʪʦʮʝʥʦʟʝ ʙʦʙʦʚʳʭ ʢʫʣʴʪʫʨ. 

ʊʨʘʚʦʩʤʝʩʴ ʞʠʪʥʷʢʘ, ʣʶʮʝʨʥʳ ʠ ʵʩʧʘʨʮʝʪʘ ʥʫʞʥʦ ʩʢʘʰʠʚʘʪʴ ʥʘ ʩʝʥʦ ʜʦ ʧʷʪʦʛʦ ʛʦʜʘ ʞʠʟʥʠ ʚ 

ʬʘʟʝ ʮʚʝʪʝʥʠʷ ʞʠʪʥʷʢʘ, ʢʦʛʜʘ ʪʨʘʚʦʩʪʦʡ ʩʦʜʝʨʞʠʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʠ 

ʭʦʨʦʰʦ ʧʦʝʜʘʝʪʩʷ ʩʢʦʪʦʤ. ɼʣʷ ʧʘʩʪʙʠʱʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʪʨʘʚʣʠʚʘʪʴ ʥʘʯʠʥʘʷ ʩ ʧʷʪʦʛʦ ʛʦʜʘ 

ʞʠʟʥʠ ʚ ʢʦʨʤʦʚʳʭ ʫʛʦʜʴʷʭ ʩʫʭʦ-ʩʪʝʧʥʦʡ ʟʦʥʳ ɿʘʧʘʜʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ.  
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʦʨʤʦʚʘʷ ʮʝʥʥʦʩʪʴ, ʘʛʨʦʬʠʪʦʮʝʥʦʟ, ʤʥʦʛʦʣʝʪʥʠʝ ʪʨʘʚʳ,  ʢʣʝʪʯʘʪʢʠ, 

ʞʠʪʥʷʢ, ʫʨʦʞʘʡʥʦʩʪʴ. 

 
ɺʚʝʜʝʥʠʝ. ʇʨʠ ʩʦʟʜʘʥʠʠ ʘʛʨʦʬʠʪʦʮʝʥʦʟʘ ʢʦʨʤʦʚʳʭ ʢʫʣʴʪʫʨ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ 

ʧʦʣʥʦʮʝʥʥʳʭ ʢʦʨʤʦʚ ʜʦʣʞʥʳ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʤʥʦʛʦʣʝʪʥʠʝ ʪʨʘʚʳ ʥʘ ʦʩʥʦʚʝ 

ʤʥʦʛʦʢʦʤʧʦʥʝʥʪʥʦʩʪʠ ʧʦ ʩʦʩʪʘʚʫ ʠ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʠ [1]. ɺ ʂʘʥʘʜʝ ʪʨʘʚʦʩʪʦʠ 

ʩʦʩʪʦʷʱʠʡ ʠʟ ʧʦʩʝʚʦʚ ʞʠʪʥʷʢʘ ʠ ʝʩʪʝʩʪʚʝʥʥʳʭ ʧʘʩʪʙʠʱ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʦʩʪʦʷʥʥʳʤ 

ʚʳʧʘʩʦʤ ʚ ʧʨʝʨʠʷʭ, ʧʦʚʳʰʘʝʪ ʝʤʢʦʩʪʴ ʧʘʩʪʙʠʱʘ ʥʘ 35%, ʧʨʠʚʝʩʳ ʥʘ 43% ʠ ʠʩʢʣʶʯʘʝʪ 

ʯʨʝʟʤʝʨʥʦʝ ʩʪʨʘʚʣʠʚʘʥʠʝ.  

ʇʦʜʙʠʨʘʪʴ ʧʦʣʠʚʠʜʦʚʳʝ ʧʦʩʝʚʳ ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚ ʩ ʨʘʟʥʳʤ ʧʝʨʠʦʜʦʤ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʩ ʫʯʸʪʦʤ ʩʨʦʢʘ ʥʘʩʪʫʧʣʝʥʠʷ ʬʘʟʳ ʥʘʯʘʣʘ ʮʚʝʪʝʥʠʷ ʥʘ 

ʤʥʦʛʦʫʢʦʩʥʳʭ ʪʨʘʚʦʩʪʦʷʭ - ʚ ʬʘʟʫ çʪʨʫʙʢʦʚʘʥʠʝ ï ʢʦʣʦʰʝʥʠʝè, ʥʘ ʧʘʩʪʙʠʱʘʭ ï 

ʩʪʨʘʚʣʠʚʘʥʠʝ ʧʨʠ ʚʳʩʦʪʝ 10-12 ʩʤ [2].  

ʏʪʦʙʳ ʧʦʣʫʯʠʪʴ ʚʳʩʦʢʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʦʪ ʞʠʚʦʪʥʳʭ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʠʭ 

ʛʝʥʝʪʠʯʝʩʢʠʤ ʧʦʪʝʥʮʠʘʣʦʤ, ʥʝʦʙʭʦʜʠʤʦ ʜʦʙʠʪʴʩʷ, ʯʪʦʙʳ ʞʠʚʦʪʥʳʝ ʙʦʣʴʰʝ ʧʦʪʨʝʙʣʷʣʠ 

ʩʫʭʠʭ ʚʝʱʝʩʪʚ ʚ ʨʘʮʠʦʥʘʭ ʩ ʨʘʟʥʦʦʙʨʘʟʥʳʤʠ ʢʦʨʤʘʤʠ ʚʳʩʦʢʦʛʦ ʢʘʯʝʩʪʚʘ, ʩ ʚʳʩʦʢʦʡ  

ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʵʥʝʨʛʠʠ ʠ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʚ ʩʫʭʦʤ ʚʝʱʝʩʪʚʝ [3]. ɿʜʝʩʴ ʥʘ ʧʝʨʚʳʡ 

ʧʣʘʥ ʚʳʜʚʠʛʘʶʪʩʷ ʚʦʧʨʦʩʳ ʜʠʝʪʝʪʠʢʠ ʧʠʪʘʥʠʷ, ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʢʦʨʤʦʚ, 

ʫʣʫʯʰʝʥʠʷ ʚʢʫʩʦʚʳʭ ʢʘʯʝʩʪʚ ʢʦʨʤʦʚ ʠ ʨʘʮʠʦʥʦʚ, ʠʩʢʫʩʩʪʚʘ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʢʦʨʤʦʚ, 

ʧʨʠʤʝʥʝʥʠʷ ʢʦʨʤʦʚʳʭ ʜʦʙʘʚʦʢ ʠ ʜʨ [4]. 
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ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʧʨʘʢʪʠʢʘ ʪʨʘʚʦʩʝʷʥʠʷ ʚ ʩʫʭʦʩʪʝʧʥʦʡ ʟʦʥʝ ɿʘʧʘʜʥʦʛʦ 

ʂʘʟʘʭʩʪʘʥʘ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʧʦʣʫʯʠʪʴ ʚʩʭʦʜʳ ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚ ʫʜʘʝʪʩʷ ʥʝ ʢʘʞʜʳʡ ʛʦʜ. 

ɺ ʛʦʜʳ ʩ ʙʣʘʛʦʧʨʠʷʪʥʳʤʠ ʧʦʛʦʜʥʳʤʠ ʫʩʣʦʚʠʷʤʠ ʚʩʭʦʜʳ ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚ ʧʦʣʫʯʘʶʪʩʷ 

ʠ, ʥʘʦʙʦʨʦʪ, ʚ ʥʝ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʛʦʜʳ ʚʩʭʦʜʳ ʪʨʘʚ ʧʦʣʫʯʘʶʪʩʷ ʯʘʩʪʦ ʠʟʨʝʞʝʥʥʳʤʠ, 

ʟʘʨʘʩʪʘʶʪ ʩʦʨʥʷʢʘʤʠ ʠ, ʚ ʧʦʩʣʝʜʫʶʱʝʤ, ʜʘʶʪ ʥʠʟʢʠʝ ʫʨʦʞʘʠ [5,6]. ʇʦʵʪʦʤʫ ʧʨʠ 

ʙʦʣʴʰʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʤ ʟʥʘʯʝʥʠʠ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʧʦʣʴʟʝ ʪʨʘʚ ʦʩʪʨʦ ʩʪʦʠʪ ʚʦʧʨʦʩ 

ʦ ʬʠʪʦʮʝʥʦʟʝ ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚ. 

ʄʥʦʛʦʣʝʪʥʠʝ ʪʨʘʚʳ ʚʭʦʜʷʱʠʝ ʚ ʩʤʝʩʴ, ʩ ʫʯʝʪʦʤ ʠʭ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ, 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʨʦʨʘʩʪʘʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʚʩʭʦʜʦʚ, ʠʭ ʦʪʥʦʰʝʥʠʷ ʢ ʛʣʫʙʠʥʝ 

ʟʘʜʝʣʢʠ, ʧʫʪʝʤ ʧʨʘʚʠʣʴʥʦʛʦ ʯʠʩʣʝʥʥʦʛʦ ʩʦʦʪʥʦʰʝʥʠʷ ʚ ʩʝʤʝʥʘʭ ʦʩʫʱʝʩʪʚʠʤʘ ʟʘʜʘʯʘ 

ʩʦʟʜʘʥʠʷ ʩʝʷʥʦʛʦ ʪʨʘʚʦʩʪʦʷ ʟʘʜʘʥʥʦʛʦ ʩʦʩʪʘʚʘ. ʀʩʭʦʜʥʳʡ ʩʬʦʨʤʠʨʦʚʘʥʥʳʡ ʪʨʘʚʦʩʪʦʡ 

ʧʦ ʩʦʩʪʘʚʫ ʚʠʜʦʚ ʪʨʘʚ ʠ ʠʭ ʯʠʩʣʝʥʥʦʤʫ ʩʦʦʪʥʦʰʝʥʠʶ ʜʦʣʞʝʥ ʦʙʝʩʧʝʯʠʪʴ ʚʟʘʠʤʦ-

ʟʘʤʝʥʷʝʤʦʩʪʴ ʚʠʜʦʚ ʪʨʘʚ ʚ ʟʘʩʫʰʣʠʚʳʝ ʠ ʚʣʘʞʥʳʝ ʛʦʜʳ, ʘ ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʧʣʘʚʥʫʶ 

ʩʤʝʥʫ ʤʝʥʝʝ ʜʦʣʛʦʣʝʪʥʠʭ ʙʦʣʝʝ ʜʦʣʛʦʣʝʪʥʠʤʠ ʚʠʜʘʤʠ ʚ ʮʝʣʷʭ ʧʦʣʫʯʝʥʠʷ ʫʩʪʦʡʯʠʚʦʛʦ 

ʚʳʩʦʢʦʛʦ ʫʨʦʞʘʷ ʢʦʨʤʘ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʩʨʦʢʘ ʧʦʣʴʟʦʚʘʥʠʷ [7].  

ʊʨʘʚʦʩʤʝʩʴ ʣʶʮʝʨʥʳ ʠ ʵʩʧʘʨʮʝʪʘ ʩ ʞʠʪʥʷʢʦʤ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʫʙʠʨʘʪʴ ʚ ʙʦʣʝʝ 

ʨʘʥʥʠʝ ʬʘʟʳ ʝʛʦ ʨʘʟʚʠʪʠʷ, ʢʦʛʜʘ ʪʨʘʚʦʩʪʦʡ ʩʦʜʝʨʞʠʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʠʪʘʪʝʣʴʥʳʭ 

ʚʝʱʝʩʪʚ ʠ ʭʦʨʦʰʦ ʧʦʝʜʘʝʪʩʷ ʩʢʦʪʦʤ. ʉʢʘʰʠʚʘʪʴ ʪʨʘʚʦʩʪʦʠ ʥʝʦʙʭʦʜʠʤʦ ʚ ʦʧʪʠʤʘʣʴʥʳʝ 

ʬʘʟʳ ʚʝʛʝʪʘʮʠʠ, ʢʦʛʜʘ ʤʘʢʩʠʤʘʣʴʥʳʡ ʫʨʦʞʘʡ ʩʦʯʝʪʘʝʪʩʷ ʩ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ 

ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ [8]. ʅʘʠʣʫʯʰʠʤʠ ʩʨʦʢʘʤʠ ʩʢʘʰʠʚʘʥʠʷ ʤʥʦʛʦʣʝʪʥʠʭ ʠ ʦʜʥʦʣʝʪʥʠʭ 

ʙʦʙʦʚʳʭ ʠ ʢʨʝʩʪʦʮʚʝʪʥʳʭ ʷʚʣʷʶʪʩʷ ʬʘʟʳ ʙʫʪʦʥʠʟʘʮʠʠ ï ʥʘʯʘʣʦ ʮʚʝʪʝʥʠʷ. 

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʭ ʥʝ ʜʦʣʞʥʘ ʧʨʝʚʳʰʘʪʴ 15 ʜʥʝʡ. ʆʪʘʚʘ ʙʦʙʦʚʳʭ 

ʢʫʣʴʪʫʨ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʪʝ ʞʝ ʬʘʟʳ ʠ ʩʨʦʢʠ, ʯʪʦ ʠ ʦʩʥʦʚʥʦʡ ʪʨʘʚʦʩʪʦʡ [9]. 

ɺʩʝ ʵʪʠ ʢʦʨʤʦʚʳʝ ʢʫʣʴʪʫʨʳ, ʫʙʨʘʥʥʳʝ ʚ ʦʧʪʠʤʘʣʴʥʳʝ ʩʨʦʢʠ, ʦʙʝʩʧʝʯʘʪ 

ʨʘʚʥʦʤʝʨʥʦʝ ʠ ʙʝʩʧʝʨʝʙʦʡʥʦʝ ʧʦʩʪʫʧʣʝʥʠʝ ʚʳʩʦʢʦʙʝʣʢʦʚʦʡ ʟʝʣʝʥʦʡ ʤʘʩʩʳ ʜʣʷ 

ʞʠʚʦʪʥʳʭ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʚʝʩʝʥʥʝ-ʣʝʪʥʝ-ʦʩʝʥʥʝʛʦ ʧʝʨʠʦʜʘ ʠ ʙʫʜʫʪ ʭʦʨʦʰʠʤ ʩʳʨʴʝʤ 

ʜʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʢʦʨʤʦʚ ʥʘ ʟʠʤʫ [10]. 

ɼʣʷ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʧʦʪʨʝʙʥʦʩʪʝʡ ʞʠʚʦʪʥʳʭ ʥʝʦʙʭʦʜʠʤʘ ʟʝʣʝʥʘʷ 

ʚʳʩʦʢʦʧʠʪʘʪʝʣʴʥʘʷ ʤʘʩʩʘ, ʦʮʝʥʢʘ ʢʘʯʝʩʪʚʘ ʢʦʪʦʨʦʡ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʧʨʦʚʝʜʝʥʘ ʢʘʢʠʤ-ʪʦ 

ʦʜʥʠʤ, ʭʦʪʷ ʠ ʦʙʦʙʱʘʶʱʠʤ, ʧʦʢʘʟʘʪʝʣʝʤ [11]. ɼʣʷ ʵʪʦʛʦ ʧʨʠʤʝʥʷʶʪ ʢʦʤʧʣʝʢʩʥʫʶ 

ʦʮʝʥʢʫ ʩ ʫʯʝʪʦʤ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʧʠʪʘʪʝʣʴʥʦʩʪʠ ʢʦʨʤʘ, ʩʦʜʝʨʞʘʥʠʷ ʚ ʥʝʤ ʧʨʦʪʝʠʥʘ, 

ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ, ʞʠʨʘ, ʩʘʭʘʨʦʚ, ʢʣʝʪʯʘʪʢʠ, ʤʘʢʨʦʵʣʝʤʝʥʪʦʚ, ʚʠʪʘʤʠʥʦʚ ʠ ʜʨʫʛʠʭ 

ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ [12]. 

ʇʝʨʚʳʡ ʵʪʘʧ ï ʚ ʧʨʘʢʪʠʢʝ ʟʘʛʦʪʦʚʢʠ ʢʦʨʤʦʚ, ʙʦʣʴʰʝʡ ʯʘʩʪʴʶ, ʩʢʘʰʠʚʘʥʠʝ 

ʥʘʯʠʥʘʶʪ ʚ ʙʦʣʝʝ ʧʦʟʜʥʠʝ ʩʪʘʜʠʠ ʚʝʛʝʪʘʮʠʠ ʨʘʩʪʝʥʠʡ, ʜʣʷ ʪʘʢ ʥʘʟʳʚʘʝʤʦʛʦ ʥʘʙʦʨʘ 

ʤʘʩʩʳ. ʆʧʦʟʜʘʥʠʝ ʩ ʥʘʯʘʣʦʤ ʫʙʦʨʢʠ ʥʘ ʦʜʥʫ ʥʝʜʝʣʶ ʨʘʚʥʦ ʧʦʪʝʨʝ 3,6 ʝʜʠʥʠʮ 

ʧʝʨʝʚʘʨʠʤʦʩʪʠ ʢʦʨʤʘ, ʯʪʦ ʨʘʚʥʦʩʠʣʴʥʦ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʟʘʪʨʘʪʘʤ 1,5 ʢʛ ʢʦʤʙʠʢʦʨʤʘ ʥʘ 

ʛʦʣʦʚʫ ʚ ʜʝʥʴ. ɽʩʣʠ ʨʘʩʪʝʥʠʝ ʧʝʨʝʨʦʩʣʦ ʠ ʧʦʣʝʛʣʦ, ʪʦ ʧʦʪʝʨʷ ʩʦʩʪʘʚʠʪ ʫʞʝ 9 ʝʜʠʥʠʮ 

ʧʝʨʝʚʘʨʠʤʦʩʪʠ. 

ʇʝʨʚʦʝ ï ʵʪʦ ʩʨʦʢʠ ʥʘʯʘʣʘ ʟʘʛʦʪʦʚʢʠ. ɿʣʘʢʦʚʳʝ ʪʨʘʚʳ ʥʘʯʠʥʘʶʪ ʩʢʘʰʠʚʘʪʴ ʧʨʠ 

ʜʦʩʪʠʞʝʥʠʠ ʠʤʠ ʨʦʩʪʘ 40-50 ʩʤ. ɺ ʵʪʦ ʚʨʝʤʷ, ʝʩʣʠ ʨʘʩʢʨʳʪʴ ʪʨʫʙʢʫ, ʪʦ ʢʦʣʦʩ ʪʦʣʴʢʦ 

ʩʦʙʠʨʘʝʪʩʷ ʚʳʡʪʠ ʥʘʨʫʞʫ. ɿʘʢʘʥʯʠʚʘʶʪ ʟʣʘʢʦʚʳʝ, ʥʝ ʧʦʟʞʝ, ʯʝʤ ʢʦʛʜʘ ʪʨʠ ʯʝʪʚʝʨʪʠ 

ʤʘʩʩʠʚʘ ʮʚʝʪʸʪ. ɹʦʙʦʚʳʝ ʥʘʯʠʥʘʶʪ ʩʢʘʰʠʚʘʪʴ ʚ ʬʘʟʝ ʙʫʪʦʥʠʟʘʮʠʠ ʠ ʟʘʚʝʨʰʘʶʪ ʚ ʬʘʟʝ 

ʮʚʝʪʝʥʠʷ. ɺʘʞʥʘ ʝʱʸ ʠ ʚʳʩʦʪʘ ʩʨʝʟʘ ʨʘʩʪʝʥʠʡ. ʉʢʘʰʠʚʘʥʠʝ ʢʫʣʴʪʫʨ ʧʨʦʠʟʚʦʜʷʪ ʥʘ 

ʚʳʩʦʪʝ ʥʝ ʥʠʞʝ ʯʝʤ 10 ʩʤ ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ. ʂʘʞʜʳʡ ʜʝʥʴ ʟʘʜʝʨʞʢʠ ʩ ʫʙʦʨʢʦʡ ʟʝʣʝʥʦʡ 

ʤʘʩʩʳ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʫʤʝʥʴʰʝʥʠʝʤ ʥʘ 0,5-0,7% ʢʦʣʠʯʝʩʪʚʘ ʵʥʝʨʛʠʠ, ʩʥʠʞʝʥʠʝʤ 

ʫʨʦʚʥʷ ʧʨʦʪʝʠʥʘ ʥʘ 1-2%, ʟʥʘʯʠʪʝʣʴʥʳʤ ʚʦʟʨʘʩʪʘʥʠʝʤ ʩʦʜʝʨʞʘʥʠʷ ʢʣʝʪʯʘʪʢʠ [13]. 

ʅʘ ʚʪʦʨʦʤ ʠ ʪʨʝʪʴʝʤ ʵʪʘʧʘʭ ï ʝʩʣʠ ʩʦʙʣʶʜʘʶʪʩʷ ʩʨʦʢʠ ʩʢʘʰʠʚʘʥʠʷ ʨʘʩʪʝʥʠʡ, ʠ 

ʩʪʝʧʝʥʴ ʠʭ ʠʟʤʝʣʴʯʝʥʠʷ ï ʢʘʯʝʩʪʚʦ ʟʘʢʣʘʜʳʚʘʝʤʦʛʦ ʩʳʨʴʷ ʙʫʜʝʪ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ 

ʪʨʝʙʦʚʘʥʠʷʤ ʪʝʭʥʦʣʦʛʠʠ. ʂʘʯʝʩʪʚʦ ʩʳʨʴʷ ʪʘʢʞʝ ʟʘʚʠʩʠʪ ʠ ʦʪ ʚʦʟʨʘʩʪʘ ʨʘʩʪʝʥʠʡ. ʊʨʘʚʳ 
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ʧʝʨʚʳʭ ʧʷʪʠ ʣʝʪ ʙʦʣʝʝ ʧʠʪʘʪʝʣʴʥʳ ʠ ʚʢʫʩʥʳ, ʠ ʯʝʤ ʩʪʘʨʰʝ ʨʘʩʪʝʥʠʷ ï ʪʝʤ ʤʝʥʝʝ ʦʥʠ 

ʧʠʪʘʪʝʣʴʥʳ ʠ ʚʢʫʩʥʳ [14]. 

ʉʳʨʘʷ ʢʣʝʪʯʘʪʢʘ ʩʦʩʪʦʠʪ ʠʟ ʩʦʙʩʪʚʝʥʥʦ ʢʣʝʪʯʘʪʢʠ (ʮʝʣʣʶʣʦʟʳ), ʯʘʩʪʠ 

ʛʝʤʠʮʝʣʣʶʣʦʟ ʠ ʠʥʢʨʫʩʪʠʨʫʶʱʠʭ ʚʝʱʝʩʪʚ (ʣʠʛʢʠʥʘ, ʢʫʪʠʥʘ, ʩʫʙʝʨʠʥʘ). ʎʝʣʣʶʣʦʟʘ 

ʦʙʨʘʟʫʝʪ ʦʩʥʦʚʫ ʦʙʦʣʦʯʢʠ ʨʘʩʪʠʪʝʣʴʥʳʭ ʢʣʝʪʦʢ. ʉ ʨʘʟʚʠʪʠʝʤ ʨʘʩʪʝʥʠʡ ʮʝʣʣʶʣʦʟʘ 

ʧʨʦʧʠʪʳʚʘʝʪʩʷ ʣʠʛʥʠʥʦʤ, ʠ ʩʪʝʥʢʠ ʢʣʝʪʦʢ ʦʜʨʝʚʝʩʥʝʚʘʶʪ. ɻʝʤʠʮʝʣʣʶʣʦʟʳ ʩʦʩʪʦʷʪ ʠʟ 

ʧʝʥʪʦʟʥʳʭ ʠ ʛʝʢʩʦʟʥʳʭ ʩʘʭʘʨʦʚ ʠ ʷʚʣʷʶʪʩʷ ʟʘʧʘʩʥʳʤ ʧʠʪʘʪʝʣʴʥʳʤ ʚʝʱʝʩʪʚʦʤ ʚ 

ʦʙʦʣʦʯʢʘʭ ʨʘʩʪʠʪʝʣʴʥʳʭ ʢʣʝʪʦʢ. ʂʣʝʪʯʘʪʢʘ ʥʝ ʨʘʟʨʫʰʘʝʪʩʷ ʬʝʨʤʝʥʪʘʤʠ 

ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʛʦ ʪʨʘʢʪʘ [15]. ʀ ʪʦ ʝʝ ʢʦʣʠʯʝʩʪʚʦ, ʢʦʪʦʨʦʝ ʚ ʧʝʨʠʦʜ ʥʘʭʦʞʜʝʥʠʷ 

ʧʠʱʝʚʳʭ ʤʘʩʩ ʚ ʨʫʙʮʝ ʥʝ ʧʦʜʚʝʨʛʣʦʩʴ ʚʦʟʜʝʡʩʪʚʠʶ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʚ ʜʘʣʴʥʝʡʰʝʤ ʥʝ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʞʠʚʦʪʥʳʤ ʠ ʚʳʜʝʣʷʝʪʩʷ ʚ ʚʠʜʝ ʥʝʧʝʨʝʚʘʨʝʥʥʳʭ ʦʩʪʘʪʢʦʚ ʩ ʢʘʣʦʤ. 

ʇʝʨʝʚʘʨʠʤʦʩʪʴ ʢʣʝʪʯʘʪʢʠ ʟʘʚʠʩʠʪ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʠ ʘʢʪʠʚʥʦʩʪʠ ʮʝʣʣʶʣʦʟʦʣʠʪʠʯʝʩʢʠʭ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚ ʨʫʙʮʝ. ʇʨʠ ʩʢʘʨʤʣʠʚʘʥʠʠ ʞʠʚʦʪʥʳʤ ʨʘʮʠʦʥʦʚ ʩ ʙʦʣʴʰʠʤ 

ʢʦʣʠʯʝʩʪʚʦʤ ʢʣʝʪʯʘʪʢʠ ʯʠʩʣʦ ʮʝʣʣʶʣʦʟʦʣʠʪʠʯʝʩʢʠʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚ ʨʫʙʮʝ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ. ʀʟʙʳʪʦʯʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʩʳʨʦʡ ʢʣʝʪʯʘʪʢʠ ʚ ʨʘʮʠʦʥʘʭ ʩʥʠʞʘʝʪ 

ʧʝʨʝʚʘʨʠʤʦʩʪʴ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʞʠʚʦʪʥʳʤʠ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ. 

ʆʜʥʘʢʦ ʚ ʦʧʨʝʜʝʣʝʥʥʦʤ ʢʦʣʠʯʝʩʪʚʝ ʦʥʘ ʥʝʦʙʭʦʜʠʤʘ ʢʘʢ ʬʘʢʪʦʨ, ʥʦʨʤʘʣʠʟʫʶʱʠʡ 

ʧʠʱʝʚʘʨʝʥʠʝ ʚ ʨʫʙʮʝ [16,17]. 

ʇʠʪʘʪʝʣʴʥʦʩʪʴ ʢʦʨʤʘ ï ʵʪʦ ʝʛʦ ʩʚʦʡʩʪʚʦ ʦʙʝʩʧʝʯʠʚʘʪʴ ʞʠʚʦʪʥʳʡ ʦʨʛʘʥʠʟʤ ʚʩʝʤʠ 

ʥʝʦʙʭʦʜʠʤʳʤʠ ʧʠʪʘʪʝʣʴʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ ʠ ʵʥʝʨʛʠʝʡ. 

ɻʣʘʚʥʦʡ ʩʦʩʪʘʚʥʦʡ ʯʘʩʪʴʶ ʢʘʞʜʦʛʦ ʞʠʚʦʛʦ ʪʝʣʘ ʷʚʣʷʶʪʩʷ ʙʝʣʢʠ. ɾʠʟʥʴ 

ʞʠʚʦʪʥʳʭ ʥʝʨʘʟʨʳʚʥʦ ʩʚʷʟʘʥʘ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʠ ʨʘʩʧʘʜʦʤ ʙʝʣʢʦʚʳʭ ʚʝʱʝʩʪʚ ʚ 

ʦʨʛʘʥʠʟʤʝ. ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʦʙʨʘʟʦʚʘʪʴ ʙʝʣʢʠ ʩʚʦʝʛʦ ʪʝʣʘ, ʘ ʪʘʢʞʝ ʤʦʣʦʢʘ, ʞʠʚʦʪʥʦʝ 

ʜʦʣʞʥʦ ʧʦʣʫʯʘʪʴ ʥʝʦʙʭʦʜʠʤʦʝ ʢʦʣʠʯʝʩʪʚʦ ʙʝʣʢʦʚ ʚ ʩʦʩʪʘʚʝ ʨʘʮʠʦʥʘ. ɹʝʣʢʠ ʢʦʨʤʦʚ, 

ʥʘʟʳʚʘʝʤʳʝ ʠʥʘʯʝ ʧʨʦʪʝʠʥʘʤʠ, ʢʘʯʝʩʪʚʝʥʥʦ ʚʝʩʴʤʘ ʨʘʟʣʠʯʥʳ. ɺ ʩʳʨʦʤ ʧʨʦʪʝʠʥʝ 

ʨʘʟʣʠʯʘʶʪ ʙʝʣʢʠ ʠ ʘʤʠʜʳ ð ʘʟʦʪʠʩʪʳʝ ʩʦʝʜʠʥʝʥʠʷ ʥʝʙʝʣʢʦʚʦʛʦ ʭʘʨʘʢʪʝʨʘ [18].  

ɺ ʩʦʩʪʘʚʝ ʞʠʨʦʚ ʥʘʭʦʜʷʪʩʷ ʚ ʨʘʟʥʳʭ ʩʦʯʝʪʘʥʠʷʭ ʫʛʣʝʨʦʜ, ʚʦʜʦʨʦʜ ʠ ʢʠʩʣʦʨʦʜ. 

ɹʣʘʛʦʜʘʨʷ ʪʦʤʫ, ʯʪʦ ʚ ʞʠʨʘʭ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʧʠʪʘʪʝʣʴʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ, 

ʤʝʥʴʰʝ ʢʠʩʣʦʨʦʜʘ ʠ ʙʦʣʴʰʝ ʫʛʣʝʨʦʜʘ ʠ ʚʦʜʦʨʦʜʘ, ʦʥʠ ʧʨʠ ʦʢʠʩʣʝʥʠʠ ʚʳʜʝʣʷʶʪ ʚ 2,25 

ʨʘʟʘ ʙʦʣʴʰʝ ʵʥʝʨʛʠʠ, ʯʝʤ ʫʛʣʝʚʦʜʳ [19]. ʇʦʵʪʦʤʫ ʞʠʨʳ ʠʤʝʶʪ ʚʳʩʦʢʫʶ 

ʵʥʝʨʛʝʪʠʯʝʩʢʫʶ ʮʝʥʥʦʩʪʴ. ʅʦ ʨʦʣʴ ʞʠʨʘ ʥʝ ʠʩʯʝʨʧʳʚʘʝʪʩʷ ʪʦʣʴʢʦ ʝʛʦ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ 

ʮʝʥʥʦʩʪʴʶ. ʆʥ ʚ ʢʘʯʝʩʪʚʝ ʩʪʨʫʢʪʫʨʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚʭʦʜʠʪ ʚ ʩʦʩʪʘʚ ʧʨʦʪʦʧʣʘʟʤʳ ʢʣʝʪʦʢ 

[20]. ʆʪʜʝʣʴʥʳʝ ʞʠʨʥʳʝ ʢʠʩʣʦʪʳ, ʪʘʢʠʝ, ʢʘʢ ʣʠʥʦʣʝʚʘʷ, ʣʠʥʦʣʝʥʦʚʘʷ ʠ ʘʨʘʭʠʜʦʥʦʚʘʷ, 

ʞʠʟʥʝʥʥʦ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʥʦʨʤʘʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ, ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ 

ʞʠʚʦʪʥʳʭ, ʠ ʧʦʵʪʦʤʫ ʦʥʠ ʦʙʷʟʘʪʝʣʴʥʦ ʜʦʣʞʥʳ ʜʦʩʪʘʚʣʷʪʴʩʷ ʩ ʧʠʱʝʡ. ʕʪʠ ʢʠʩʣʦʪʳ 

ʦʨʛʘʥʠʟʤ ʞʠʚʦʪʥʦʛʦ ʥʝ ʤʦʞʝʪ ʩʠʥʪʝʟʠʨʦʚʘʪʴ, ʠ ʦʥʠ ʩʯʠʪʘʶʪʩʷ ʥʝʟʘʤʝʥʠʤʳʤʠ [21]. ɺ 

ʦʨʛʘʥʠʟʤʝ ʞʠʚʦʪʥʳʭ ʥʝʟʘʤʝʥʠʤʳʝ ʞʠʨʥʳʝ ʢʠʩʣʦʪʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʜʣʷ 

ʩʠʥʪʝʟʘ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʪʠʧʘ ʧʨʦʩʪʘʛʣʘʥʜʠʥʦʚ, ʪʨʦʤʙʦʢʩʘʥʦʚ, 

ʣʝʡʢʦʪʨʠʝʥʦʚ [22]. 

ʆʩʥʦʚʥʘʷ ʮʝʣʴ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʉʦʟʜʘʥʠʝ ʘʛʨʦʬʠʪʦʮʝʥʦʟʦʚ ʤʥʦʛʦʣʝʪʥʠʭ 
ʢʦʨʤʦʚʳʭ ʢʫʣʴʪʫʨ ʩ ʚʳʩʦʢʠʤ ʧʦʪʝʥʮʠʘʣʦʤ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʧʠʪʘʪʝʣʴʥʳʭ ʢʦʨʤʦʚ ʚ ʢʦʨʤʦʚʳʭ ʫʛʦʜʴʷʭ ʩʫʭʦ-ʩʪʝʧʥʦʡ ʟʦʥʳ ɿʘʧʘʜʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ. 

ɹʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʘʛʨʦʬʠʪʦʮʝʥʦʟ ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚ ʩʦʩʪʦʷʱʠʭ ʠʟ ʩʤʝʩʠ (ʞʠʪʥʷʢ+ 

ʣʶʮʝʨʥʘ +ʵʩʧʘʨʮʝʪ) ʨʘʟʥʳʭ ʣʝʪ ʨʘʟʚʠʪʠʷ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ. ɾʠʪʥʷʢ ʬʦʨʤʘ ʢʫʩʪʘ ʧʨʷʤʦʩʪʦʷʯʘʷ, ʩʣʝʛʢʘ ʨʘʩʢʠʜʠʩʪʘʷ. 

ʋʨʦʞʘʡʥʦʩʪʴ ʟʝʣʝʥʦʡ ʤʘʩʩʳ ʩʦʨʪʘ ʩʦʩʪʘʚʠʣʘ 50,0 ʮ/ʛʘ, ʩʫʭʦʡ ʤʘʩʩʳ- 26,0 ʮ/ʛʘ, ɺ ʩʫʭʦʡ 

ʤʘʩʩʝ ʩʦʜʝʨʞʠʪʩʷ  ʙʝʣʢʘ 6-8%, ʢʣʝʪʯʘʪʢʠ 16-20%.  ɹʠʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ:  

ɺʝʩʥʦʡ ʦʪʨʘʩʪʘʝʪ ʜʨʫʞʥʦ, ʟʠʤʦʩʪʦʡʢʦʩʪʴ ʚʳʩʦʢʘʷ. ʇʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ ʦʪ ʦʪʨʘʩʪʘʥʠʷ ʜʦ 

ʥʘʯʘʣʘ ʮʚʝʪʝʥʠʷ (ʩʝʥʦʢʦʩʥʘʷ ʩʧʝʣʦʩʪʴ) 58-66 ʜʥʝʡ, ʦʪ ʦʪʨʘʩʪʘʥʠʷ ʜʦ ʩʦʟʨʝʚʘʥʠʷ ʩʝʤʷʥ 
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98-102 ʜʥʷ, ʫ ʩʪʘʥʜʘʨʪʘ 54; 98 ʜʥʝʡ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.  ʆʩʦʙʘʷ ʮʝʥʥʦʩʪʴ ʚ ʪʦʤ, ʯʪʦ ʠ ʚ 

ʟʘʩʫʰʣʠʚʳʝ ʛʦʜʳ ʦʥ ʠʤʝʝʪ ʚʳʩʦʢʫʶ ʫʨʦʞʘʡʥʦʩʪʴ ʩʝʥʘ. 

ʃʶʮʝʨʥʘ ʟʘʥʠʤʘʝʪ ʚʝʜʫʱʝʝ ʤʝʩʪʦ ʩʨʝʜʠ ʜʨʫʛʠʭ ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚ ʙʣʘʛʦʜʘʨʷ ʝʸ 

ʮʝʥʥʳʤ ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʠʭ ʢʦʨʤʦʚʳʤ ʜʦʩʪʦʠʥʩʪʚʘʤ. ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ 

ʙʦʙʦʚʳʤʠ ʢʫʣʴʪʫʨʘʤʠ ʦʥʘ ʩʦʜʝʨʞʠʪ ʥʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʧʝʨʝʚʘʨʠʤʦʛʦ ʧʨʦʪʝʠʥʘ 

(150ð180 ʛ ʚ 1 ʢʛ ʩʝʥʘ), ʙʦʛʘʪʘ ʤʠʥʝʨʘʣʴʥʳʤʠ ʩʦʝʜʠʥʝʥʠʷʤʠ ʠ ʚʠʪʘʤʠʥʘʤʠ. ʎʝʥʥʦʝ ʝʸ 

ʩʚʦʡʩʪʚʦ ï ʩʧʦʩʦʙʥʦʩʪʴ ʙʳʩʪʨʦ ʦʪʨʘʩʪʘʪʴ ʧʦʩʣʝ ʩʢʘʰʠʚʘʥʠʷ ʠ ʧʨʦʠʟʨʘʩʪʘʪʴ ʥʘ ʦʜʥʦʤ 

ʤʝʩʪʝ 6-8 ʣʝʪ ʠ ʙʦʣʝʝ. ʕʪʦ ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʘʷ ʠ ʟʠʤʦʩʪʦʡʢʘʷ ʢʫʣʴʪʫʨʘ, ʢʦʪʦʨʘʷ 

ʦʙʦʛʘʱʘʝʪ ʧʦʯʚʫ ʦʨʛʘʥʠʯʝʩʢʠʤ ʚʝʱʝʩʪʚʦʤ ʠ ʫʣʫʯʰʘʝʪ ʝʸ ʩʪʨʫʢʪʫʨʫ [19]. 

ʕʩʧʘʨʮʝʪ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʩʝʥʘ, ʩʝʥʘʞʘ, ʚʠʪʘʤʠʥʥʦʡ ʤʫʢʠ ʠ ʚ 

ʢʘʯʝʩʪʚʝ ʟʝʣʝʥʦʡ ʧʦʜʢʦʨʤʢʠ ʜʣʷ ʞʠʚʦʪʥʳʭ. ɺ 1 ʢʛ ʩʝʥʘ ʩʦʜʝʨʞʠʪʩʷ ʚ ʩʨʝʜʥʝʤ 0,50-0,60 

ʢʦʨʤ. ʝʜ., 150-180ʛ. ʧʝʨʝʚʘʨʠʤʦʛʦ ʧʨʦʪʝʠʥʘ. ɼʦʩʪʠʛʘʝʪ ʚʳʩʦʪʳ 60-80 ʩʤ, ʚ 

ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʷʭ ʦʙʨʘʟʫʝʪ ʙʦʣʴʰʠʝ ʢʫʩʪʳ, ʠʤʝʝʪ ʤʦʱʥʳʡ ʩʪʝʨʞʥʝʚʦʡ ʢʦʨʝʥʴ, 

ʦʪ ʢʦʪʦʨʦʛʦ ʚ ʧʘʭʦʪʥʦʤ ʩʣʦʝ ʦʪʭʦʜʷʪ ʢʦʨʥʠ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ. ʆʥ ʥʝ ʪʝʨʷʝʪ ʣʠʩʪʴʝʚ ʪʘʢ 

ʣʝʛʢʦ, ʢʘʢ ʣʶʮʝʨʥʘ. ʇʨʠ ʩʪʨʘʚʣʠʚʘʥʠʠ ʥʘ ʚʳʧʘʩʝ ʥʝ ʚʳʟʳʚʘʝʪ ʫ ʞʠʚʦʪʥʳʭ ʟʘʙʦʣʝʚʘʥʠʷ 

ʪʠʤʧʘʥʠʪʦʤ. 

ɺ ʫʩʣʦʚʠʷʭ ʩʫʭʦ-ʩʪʝʧʥʦʡ ʟʦʥʳ ɿʘʧʘʜʥʦ-ʂʘʟʘʭʩʪʘʥʘ ʦʧʳʪ ʟʘʣʦʞʝʥ ʥʘ ʩʪʘʮʠʦʥʘʨʝ 

ʦʪʜʝʣʘ ʥʝʦʨʦʰʘʝʤʦʛʦ ʟʝʤʣʝʜʝʣʠʷ ʠ ʢʦʨʤʦʧʨʦʠʟʚʦʜʩʪʚʘ ʊʆʆ çʋʨʘʣʴʩʢʘʷ ʉʍʆʉè. 

ʇʣʦʱʘʜʴ ʜʝʣʷʥʦʢ 250 ʤ2, ʧʦʚʪʦʨʥʦʩʪʴ 3-ʭ ʢʨʘʪʥʘʷ, ʨʘʩʧʦʣʦʞʝʥʠʝ ʜʝʣʷʥʦʢ 

ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʝ. ɸʥʘʣʠʟ ʢʦʨʤʦʚʦʡ ʮʝʥʥʦʩʪʠ ʩʤʝʩʠ ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚ ʙʳʣ ʧʨʦʚʝʜʝʥ ʚ 

ʣʘʙʦʨʘʪʦʨʠʠ ʊʆʆ çʆʨʘʣ ɾʝʨè: ʩʳʨʦʡ ʧʨʦʪʝʡʥ ɻʆʉʊ 13496.4-2019; ʩʳʨʘʷ ʢʣʝʪʯʘʪʢʘ 

ɻʆʉʊ 13496.2-91; ʩʳʨʦʡ ʞʠʨ ɻʆʉʊ 13496.15-2016; ʩʳʨʘʷ ʢʣʝʪʯʘʪʢʘ ɻʆʉʊ 13496.2-91. 

ʀʩʧʦʣʴʟʫʝʤʳʝ ʤʝʪʦʜʳ ʠ ʩʧʦʩʦʙʳ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʪ ʧʨʦʚʝʜʝʥʠʝ ʧʦʣʝʚʳʭ ʠ 

ʣʘʙʦʨʘʪʦʨʥʳʭ ʦʧʳʪʦʚ, ʬʝʥʦʣʦʛʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ, ʙʠʦʤʝʪʨʠʯʝʩʢʠʝ ʠʟʤʝʨʝʥʠʷ, ʫʯʝʪ 

ʫʨʦʞʘʷ ʠ ʘʥʘʣʠʟ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ. ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʮʠʬʨʦʚʳʭ 

ʜʘʥʥʳʭ ʧʨʦʚʦʜʠʪʩʷ ʧʦ ʤʝʪʦʜʫ ʜʠʩʧʝʨʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ. 

ʈʝʟʫʣʴʪʘʪʳ. ʉʭʝʤʳ ʘʛʨʦʬʠʪʦʮʝʥʦʟ ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚ ʜʣʷ ʢʘʞʜʦʡ ʟʦʥʳ 

ʨʘʟʣʠʯʥʳ, ʥʦ ʮʝʣʴ ʧʨʠ ʠʭ ʨʘʟʨʘʙʦʪʢʝ ʦʜʥʘ - ʦʙʝʩʧʝʯʠʚʘʥʠʝ ʞʠʚʦʪʥʳʭ ʩ ʨʘʥʥʝʡ ʚʝʩʥʳ 

ʜʦ ʧʦʟʜʥʝʡ ʦʩʝʥʠ ʟʝʣʝʥʳʤ ʢʦʨʤʦʤ ʭʦʨʦʰʝʛʦ ʢʘʯʝʩʪʚʘ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʤʥʦʛʦʣʝʪʥʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ  ʊʆʆ çʋʨʘʣʴʩʢʘʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʘʷ ʦʧʳʪʥʘʷ ʩʪʘʥʮʠʷè ʨʘʟʨʘʙʦʪʘʥʘ 

ʩʭʝʤʘ ʘʛʨʦʬʠʪʦʮʝʥʦʟʦʚ ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ ʙʝʩʧʝʨʝʙʦʡʥʦʝ ʠ 

ʨʘʚʥʦʤʝʨʥʦʝ ʧʦʩʪʫʧʣʝʥʠʝ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʡ ʧʦ ʧʠʪʘʪʝʣʴʥʳʤ ʚʝʱʝʩʪʚʘʤʠ ʟʝʣʝʥʦʡ 

ʤʘʩʩʳ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʪʝʧʣʦʛʦ ʩʝʟʦʥʘ. ɸʥʘʣʠʟ ʙʦʪʘʥʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʘʛʨʦʬʠʪʦʮʝʥʦʟʘ 

ʧʦʢʘʟʘʣ, ʯʪʦ ʩʦʜʝʨʞʘʥʠʝ ʚ ʪʨʘʚʦʩʪʦʝ ʞʠʪʥʷʢʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʚʦʟʨʘʩʪʘ ʦʪ 

35 ʜʦ 85%, ʵʩʧʘʨʮʝʪ ʩʘʤʦʝ ʙʦʣʴʰʦʝ ʩʦʜʝʨʞʘʥʠʝ ʥʘ ʚʪʦʨʦʤ ʛʦʜʫ ʨʘʟʚʠʪʠʷ 32%. 

ɸʥʘʣʦʛʠʯʥʘʷ ʪʝʥʜʝʥʮʠʷ  ʥʘʙʣʶʜʘʣʠ ʠ ʫ ʣʶʮʝʨʥʳ 33%.  

ʋʯʝʪ ʙʦʪʘʥʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʩʤʝʩʠ ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚ ʨʘʟʥʳʭ ʛʦʜʦʚ ʞʠʟʥʠ 

ʧʨʠʚʝʜʝʥ ʚ ʪʘʙʣʠʮʝ 1.  

 
ʊʘʙʣʠʮʘ   1 ï  ɹʦʪʘʥʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʘʛʨʦʬʠʪʦʮʝʥʦʟʘ (ʞʠʪʥʷʢ+ ʣʶʮʝʨʥʘ +ʵʩʧʘʨʮʝʪ) ʨʘʟʥʳʭ 

ʣʝʪ ʨʘʟʚʠʪʠʷ ʩʨʝʜʥʝʝ ʟʘ ʪʨʠ ʛʦʜʘ 

 

ɺʘʨʠʘʥʪʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʨʘʚʦʩʤʝʩʝʡ ʧʦ 

ʛʦʜʘʤ ʞʠʟʥʠ 

ʋʜʝʣʴʥʳʡ ʚʝʩ ʚ ʪʨʘʚʦʩʪʦʝ, % 

ɾʠʪʥʷʢ ʕʩʧʘʨʮʝʪ ʃʶʮʝʨʥʘ  

ʉʤʝʩʴ ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚ 5 ʛʦʜʘ ʞʠʟʥʠ 85±2 10±0,5 5±0,2 

ʉʤʝʩʴ ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚ 4 ʛʦʜʘ ʞʠʟʥʠ 70±1,5 16±0,6 14±0,3 

ʉʤʝʩʴ ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚ 3 ʛʦʜʘ ʞʠʟʥʠ 64±1,2 13±0,7 23±0,8 

ʉʤʝʩʴ ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚ 2 ʛʦʜʘ ʞʠʟʥʠ 35±0,8 32±1,3 33±1,0 

ʅʉʈ 05 0,9 0,6 0,5 
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ʉʘʤʦʝ ʙʦʣʴʰʦʝ ʩʦʜʝʨʞʘʥʠʝ ʙʦʙʦʚʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʚ ʩʤʝʩʠ ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚ 

ʫʩʪʘʥʦʚʣʝʥʦ ʥʘ ʧʦʩʝʚʘʭ ʪʨʘʚ 2 ʛʦʜʘ ʞʠʟʥʠ -65%. ʅʘ ʧʷʪʳʡ ʛʦʜ ʞʠʟʥʠ ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚ 

ʥʘʙʣʶʜʘʝʪʩʷ ʩʥʠʞʝʥʠʝ ʣʶʮʝʨʥʳ -5% ʠ ʵʩʧʘʨʮʝʪʘ -10% ʚ ʩʦʩʪʘʚʝ ʪʨʘʚʦʩʪʦʷ, ʢʦʪʦʨʳʝ ʥʝ 

ʚʳʜʝʨʞʠʚʘʝʪ ʢʦʥʢʫʨʝʥʮʠʠ ʠ ʚʳʧʘʜʘʶʪ, ʯʝʤ ʩʥʠʞʘʝʪ ʮʝʥʥʦʩʪʴ ʢʦʨʤʦʚ. 

ʈʝʟʫʣʴʪʘʪʳ ʭʠʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʩʝʥʘ ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚ ʥʘ ʩʪʘʮʠʦʥʘʨʝ ʊʆʆ 

çʋʨʘʣʴʩʢʘʷ ʉʍʆʉè ʧʦʢʘʟʳʚʘʣ ʭʦʨʦʰʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ, ʧʠʪʘʪʝʣʴʥʫʶ ʮʝʥʥʦʩʪʴ 

ʘʛʨʦʬʠʪʦʮʝʥʦʟʘ ʩʦʩʪʦʷʱʝʡ ʠʟ ʩʤʝʩʠ ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚ ʨʘʟʥʳʭ ʣʝʪ ʞʠʟʥʠ. ʂʦʨʤʦʚʘʷ 

ʮʝʥʥʦʩʪʴ ʮʝʥʥʦʩʪʴ ʘʛʨʦʬʠʪʦʮʝʥʦʟʦʚ ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚ ʧʦ ʩʳʨʦʤʫ ʧʨʦʪʝʠʥʫ 

ʥʘʠʙʦʣʴʰʝʝ ʩʦʜʝʨʞʘʥʠʝ ʧʦʢʘʟʘʣ ʧʦʩʝʚ 2023 ʛʦʜʘ- 17,69% ʪʨʝʪʴʝʛʦ ʛʦʜʘ ʞʠʟʥʠ ʨʠʩʫʥʦʢ 

1. ʉʦʜʝʨʞʘʥʠʝ ʩʳʨʦʛʦ ʞʠʨʘ ʩʤʝʩʴ ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚ ʚʪʦʨʦʛʦ ʛʦʜʘ ʞʠʟʥʠ ʙʳʣʦ 

ʥʘʠʚʳʩʰʠʤ ʠ ʩʦʩʪʘʚʠʣ 4,51% ʧʨʝʚʳʩʠʚ ʥʘ 6% ʪʨʘʚʳ ʯʝʪʚʝʨʪʦʛʦ ʛʦʜʘ ʞʠʟʥʠ 2023 ʛʦʜʫ, 

ʫʨʦʞʘʡ 2024 ʛʦʜʘ ʥʘʦʙʦʨʦʪ ʨʠʩʫʥʦʢ 2.  

 

 
ʈʠʩʫʥʦʢ  1 ï ʂʦʨʤʦʚʘʷ ʮʝʥʥʦʩʪʴ ʘʛʨʦʬʠʪʦʮʝʥʦʟʦʚ ʧʦ ʩʳʨʦʤʫ ʧʨʦʪʝʠʥʫ % 

 

 
ʈʠʩʫʥʦʢ  2 ï ʂʦʨʤʦʚʘʷ ʮʝʥʥʦʩʪʴ ʘʛʨʦʬʠʪʦʮʝʥʦʟʦʚ ʧʦ ʩʳʨʦʤʫ ʞʠʨʫ % 

 

ʂʦʨʤʦʚʘʷ ʮʝʥʥʦʩʪʴ ʩʤʝʩʠ ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚ ʨʘʟʣʠʯʥʦʛʦ ʚʦʟʨʘʩʪʘ ʨʘʟʚʠʪʠʷ ʧʦ 

ʩʦʜʝʨʞʘʥʠʶ ʩʳʨʦʡ ʢʣʝʪʯʘʪʢʝ ʧʨʠʚʝʜʝʥ ʥʘ ʨʠʩʫʥʢʝ 3, ʛʜʝ ʥʘʙʣʶʜʘʣʠ ʫʚʝʣʠʯʝʥʠʝ 

ʢʣʝʪʯʘʪʢʠ ʥʘ ʧʷʪʦʤ ʛʦʜʫ ʞʠʟʥʠ, ʵʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝʤ ʚ ʬʠʪʦʮʝʥʦʟʝ ʞʠʪʥʷʢʘ ʥʘ 

ʧʷʪʦʤ ʛʦʜʫ ʞʠʟʥʠ. 
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ʈʠʩʫʥʦʢ  3 ï ʂʦʨʤʦʚʘʷ ʮʝʥʥʦʩʪʴ ʘʛʨʦʬʠʪʦʮʝʥʦʟʦʚ ʧʦ ʩʳʨʦʡ ʢʣʝʪʯʘʪʢʝ % 

 

ʂʦʨʤʦʚʘʷ ʮʝʥʥʦʩʪʴ ʩʤʝʩʠ ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚ ʨʘʟʣʠʯʥʦʛʦ ʚʦʟʨʘʩʪʘ ʨʘʟʚʠʪʠʷ ʧʦ 

ʩʦʜʝʨʞʘʥʠʶ ʢʦʨʤʦʚʳʭ ʝʜʠʥʠʮ ʧʨʠʚʝʜʝʥ ʥʘ ʨʠʩʫʥʢʝ 4, ʛʜʝ ʥʘʙʣʶʜʘʣʠ ʥʘʠʙʦʣʴʰʝʝ 

ʩʦʜʝʨʞʘʥʠʝ ʚ ʩʤʝʩʠ ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚ ʥʘ ʚʪʦʨʦʤ ʛʦʜʫ ʞʠʟʥʠ, ʵʪʦ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ 

ʫʚʝʣʠʯʝʥʠʝʤ ʚ ʬʠʪʦʮʝʥʦʟʝ ʙʦʙʦʚʳʭ ʢʫʣʴʪʫʨ. 

 

 
ʈʠʩʫʥʦʢ  4 ï ʂʦʨʤʦʚʳʝ ʝʜʠʥʠʮʳ ʘʛʨʦʬʠʪʦʮʝʥʦʟʦʚ 

 

ʂʦʨʤʦʚʘʷ ʮʝʥʥʦʩʪʴ ʘʛʨʦʬʠʪʦʮʝʥʦʟʦʚ ʨʘʟʣʠʯʥʦʛʦ ʚʦʟʨʘʩʪʘ ʨʘʟʚʠʪʠʷ ʧʦ 

ʩʦʜʝʨʞʘʥʠʶ ʩʳʨʦʛʦ ʧʨʦʪʝʠʥʘ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʚʪʦʨʦʡ ʛʦʜ ʞʠʟʥʠ, ʥʘʠʙʦʣʴʰʝʝ 

ʩʦʜʝʨʞʘʥʠʝ ʩʳʨʦʡ ʢʣʝʪʯʘʪʢʠ ʚ ʩʤʝʩʠ ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚ ʥʘ ʧʷʪʦʤ ʛʦʜʫ ʞʠʟʥʠ, 

ʩʦʜʝʨʞʘʥʠʝ ʞʠʨʘ ʨʘʟʣʠʯʘʣʦʩʴ ʥʝ ʟʥʘʯʠʪʝʣʴʥʦ ʨʠʩʫʥʦʢ 5. 
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ʈʠʩʫʥʦʢ  5 ï ʂʦʨʤʦʚʘʷ ʮʝʥʥʦʩʪʴ ʘʛʨʦʬʠʪʦʮʝʥʦʟʦʚ ʩʨʝʜʥʝʝ ʟʘ ʪʨʠ ʛʦʜʘ 

 

ɸʛʨʦʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʟʥʘʯʠʪʝʣʴʥʦ ʚʣʠʷʶʪ ʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʢʦʨʤʦʚʳʭ 

ʘʛʨʦʬʠʪʦʮʝʥʦʟʦʚ ʥʘʠʙʦʣʝʝ ʧʨʦʜʫʢʪʠʚʥʳʤ ʙʳʣ 2023 ʛʦʜ ʧʦ ʩʫʭʦʡ ʤʘʩʩʝ, ʧʝʨʝʚʘʨʠʤʦʤʫ 

ʧʨʦʪʝʠʥʫ ʠ ʦʙʤʝʥʥʦʡ ʵʥʝʨʛʠʠ ʨʠʩʫʥʦʢ 6.   

 

 
ʈʠʩʫʥʦʢ  6  ï ʇʨʦʜʫʢʪʠʚʥʦʩʪʴ ʘʛʨʦʬʠʪʦʮʝʥʦʟʦʚ ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚ  

 

ʉʢʘʰʠʚʘʪʴ ʪʨʘʚʦʩʪʦʠ ʥʝʦʙʭʦʜʠʤʦ ʚ ʦʧʪʠʤʘʣʴʥʳʝ ʬʘʟʳ ʚʝʛʝʪʘʮʠʠ, ʢʦʛʜʘ 

ʤʘʢʩʠʤʘʣʴʥʳʡ ʫʨʦʞʘʡ ʩʦʯʝʪʘʝʪʩʷ ʩ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ. 

ʂʘʞʜʳʡ ʜʝʥʴ ʟʘʜʝʨʞʢʠ ʩ ʫʙʦʨʢʦʡ ʟʝʣʝʥʦʡ ʤʘʩʩʳ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʫʤʝʥʴʰʝʥʠʝʤ ʥʘ 0,5-

0,7% ʢʦʣʠʯʝʩʪʚʘ ʵʥʝʨʛʠʠ, ʩʥʠʞʝʥʠʝʤ ʫʨʦʚʥʷ ʧʨʦʪʝʠʥʘ ʥʘ 1-2%, ʟʥʘʯʠʪʝʣʴʥʳʤ 

ʚʦʟʨʘʩʪʘʥʠʝʤ ʩʦʜʝʨʞʘʥʠʷ ʢʣʝʪʯʘʪʢʠ. 

ʅʘʠʣʫʯʰʠʤʠ ʩʨʦʢʘʤʠ ʩʢʘʰʠʚʘʥʠʷ ʤʥʦʛʦʣʝʪʥʠʭ ʠ ʦʜʥʦʣʝʪʥʠʭ ʙʦʙʦʚʳʭ ʠ 

ʢʨʝʩʪʦʮʚʝʪʥʳʭ ʷʚʣʷʶʪʩʷ ʬʘʟʳ ʙʫʪʦʥʠʟʘʮʠʠ ï ʥʘʯʘʣʦ ʮʚʝʪʝʥʠʷ. ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʭ ʥʝ ʜʦʣʞʥʘ ʧʨʝʚʳʰʘʪʴ 15 ʜʥʝʡ. ʆʪʘʚʘ ʙʦʙʦʚʳʭ ʢʫʣʴʪʫʨ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʚ ʪʝ ʞʝ ʬʘʟʳ ʠ ʩʨʦʢʠ, ʯʪʦ ʠ ʦʩʥʦʚʥʦʡ ʪʨʘʚʦʩʪʦʡ. 

ɺʩʝ ʵʪʠ ʢʦʨʤʦʚʳʝ ʢʫʣʴʪʫʨʳ, ʫʙʨʘʥʥʳʝ ʚ ʦʧʪʠʤʘʣʴʥʳʝ ʩʨʦʢʠ, ʦʙʝʩʧʝʯʘʪ 

ʨʘʚʥʦʤʝʨʥʦʝ ʠ ʙʝʩʧʝʨʝʙʦʡʥʦʝ ʧʦʩʪʫʧʣʝʥʠʝ ʚʳʩʦʢʦʙʝʣʢʦʚʦʡ ʟʝʣʝʥʦʡ ʤʘʩʩʳ ʜʣʷ 
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ʞʠʚʦʪʥʳʭ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʚʝʩʝʥʥʝ-ʣʝʪʥʝ-ʦʩʝʥʥʝʛʦ ʧʝʨʠʦʜʘ ʠ ʙʫʜʫʪ ʭʦʨʦʰʠʤ ʩʳʨʴʝʤ 

ʜʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʢʦʨʤʦʚ ʥʘ ʟʠʤʫ. 

ʉʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʳ ʤʘʷ ʟʝʣʝʥʳʡ ʢʦʨʤ ʧʦʩʪʫʧʘʝʪ ʩ ʧʦʣʝʡ ʤʥʦʛʦʣʝʪʥʠʭ ʙʦʙʦʚʳʭ 

ʠʣʠ ʠʭ ʩʤʝʩʝʡ ʩ ʤʥʦʛʦʣʝʪʥʠʤʠ ʟʣʘʢʘʤʠ.  

ʅʘ ʧʘʩʪʙʠʱʘʭ ï ʧʨʠ ʧʦʜʙʦʨʝ ʥʝʦʙʭʦʜʠʤ ʫʯʝʩʪʴ ʚʳʩʦʪʫ ʨʘʩʪʝʥʠʡ ʜʣʷ 

ʩʪʨʘʚʣʠʚʘʥʠʷ ʚ ʬʘʟʫ çʚʳʭʦʜʘ ʚ ʪʨʫʙʢʫ ï ʢʦʣʦʰʝʥʠʝè, ʧʨʠ ʚʳʩʦʪʝ 10-12 ʩʤ.  

ʇʘʩʪʴʙʫ ʩʢʦʪʘ ʥʘ ʝʩʪʝʩʪʚʝʥʥʳʭ ʧʘʩʪʙʠʱʘʭ ʤʦʞʥʦ ʧʨʦʠʟʚʦʜʠʪʴ ʜʦ ʩʝʨʝʜʠʥʳ 

ʠʶʣʷ, ʪʦ ʝʩʪʴ ʜʦ ʚʳʛʦʨʘʥʠʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ. ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʚʳʧʘʩʘʪʴ ʞʠʚʦʪʥʳʭ ʜʦ 

ʩʝʨʝʜʠʥʳ ʤʘʷ, ʪʘʢ ʢʘʢ, ʚʦ-ʧʝʨʚʳʭ, ʩʦ ʚʪʦʨʦʡ ʜʝʢʘʜʳ ʤʘʷ ʝʩʪʝʩʪʚʝʥʥʳʡ ʪʨʘʚʦʩʪʦʡ ʫʞʝ 

ʛʨʫʙʝʝʪ, ʘ, ʚʦ-ʚʪʦʨʳʭ, ʢ ʵʪʦʤʫ ʚʨʝʤʝʥʠ ʪʨʘʚʦʩʪʦʡ ʥʘ ʩʝʷʥʦʤ ʧʘʩʪʙʠʱʝ ʚʩʪʫʧʘʝʪ ʚ ʬʘʟʫ 

ʢʫʱʝʥʠʷ ʟʣʘʢʦʚ ʠ ʜʘʝʪ ʩʘʤʫʶ ʙʦʣʴʰʫʶ ʠ ʧʠʪʘʪʝʣʴʥʫʶ ʧʘʩʪʙʠʱʥʫʶ ʤʘʩʩʫ. ɺ ʬʘʟʫ 

ʩʧʝʣʦʩʪʠ ʞʠʪʥʷʢ ʩʪʘʥʦʚʠʪʩʷ ʛʨʫʙʳʤ ʠ ʧʣʦʭʦ ʧʦʝʜʘʝʤʳʤ ʩ ʵʪʦʛʦ ʧʝʨʠʦʜʘ ʥʝʦʙʭʦʜʠʤʦ 

ʧʦʜʢʘʰʠʚʘʪʴ ʥʝʩʪʨʘʚʣʝʥʥʳʝ ʦʩʪʘʪʢʠ ʟʣʘʢʦʚʳʭ ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʦʪʘʚʳ. 

ɺ ʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʧʦ ʫʚʣʘʞʥʝʥʠʶ ʛʦʜʳ ʦʪʘʚʫ ʟʣʘʢʦʚʳʭ ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚ ʤʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʧʦʚʪʦʨʥʦʛʦ ʩʪʨʘʚʣʠʚʘʥʠʷ ʞʠʚʦʪʥʳʤʠ. ʊʨʘʚʦʩʤʝʩʴ ʞʠʪʥʷʢʘ, ʣʶʮʝʨʥʳ 

ʠ ʵʩʧʘʨʮʝʪʘ ʥʫʞʥʦ ʩʪʨʘʚʣʠʚʘʪʴ ʚ ʙʦʣʝʝ ʨʘʥʥʠʝ ʬʘʟʳ ʝʛʦ ʨʘʟʚʠʪʠʷ, ʢʦʛʜʘ ʪʨʘʚʦʩʪʦʡ 

ʩʦʜʝʨʞʠʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʠ ʭʦʨʦʰʦ ʧʦʝʜʘʝʪʩʷ ʩʢʦʪʦʤ. 

ɿʘʢʣʶʯʝʥʠʝ. ʈʝʟʫʣʴʪʘʪʳ ʭʠʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʩʝʥʘ ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚ 2-5 ʛʦʜʦʚ 

ʞʠʟʥʠ ʥʘ ʩʪʘʮʠʦʥʘʨʝ ʊʆʆ çʋʨʘʣʴʩʢʘʷ ʉʍʆʉè ʧʦʢʘʟʳʚʘʣ ʭʦʨʦʰʫʶ ʢʦʨʤʦʚʫʶ ʮʝʥʥʦʩʪʴ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ, ʧʠʪʘʪʝʣʴʥʦʩʪʴ ʮʝʥʥʦʩʪʴ ʘʛʨʦʬʠʪʦʮʝʥʦʟʘ ʩʦʩʪʦʷʱʝʡ ʠʟ ʩʤʝʩʠ 

ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʩʳʨʦʛʦ ʞʠʨʘ ʩʤʝʩʴ ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚ ʚʪʦʨʦʛʦ ʛʦʜʘ 

ʞʠʟʥʠ ʙʳʣʦ ʥʘʠʚʳʩʰʠʤ, ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʩʳʨʦʡ ʢʣʝʪʯʘʪʢʝ ʥʘʙʣʶʜʘʣʠ ʫʚʝʣʠʯʝʥʠʝ 

ʢʣʝʪʯʘʪʢʠ ʥʘ ʧʷʪʦʤ ʛʦʜʫ ʞʠʟʥʠ, ʵʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝʤ ʚ ʬʠʪʦʮʝʥʦʟʝ ʞʠʪʥʷʢʘ ʥʘ 

ʧʷʪʦʤ ʛʦʜʫ ʞʠʟʥʠ, ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʢʦʨʤʦʚʳʭ ʥʘʙʣʶʜʘʣʠ ʥʘʠʙʦʣʴʰʝʝ ʩʦʜʝʨʞʘʥʠʝ ʚ 

ʩʤʝʩʠ ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚ ʥʘ ʚʪʦʨʦʤ ʛʦʜʫ ʞʠʟʥʠ, ʵʪʦ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʫʚʝʣʠʯʝʥʠʝʤ ʚ 

ʬʠʪʦʮʝʥʦʟʝ ʙʦʙʦʚʳʭ ʢʫʣʴʪʫʨ. ʊʨʘʚʦʩʤʝʩʴ ʞʠʪʥʷʢʘ, ʣʶʮʝʨʥʳ ʠ ʵʩʧʘʨʮʝʪʘ ʥʫʞʥʦ 

ʩʢʘʰʠʚʘʪʴ ʥʘ ʩʝʥʦ ʜʦ ʧʷʪʦʛʦ ʛʦʜʘ ʞʠʟʥʠ ʚ ʬʘʟʝ ʮʚʝʪʝʥʠʷ ʞʠʪʥʷʢʘ, ʢʦʛʜʘ ʪʨʘʚʦʩʪʦʡ 

ʩʦʜʝʨʞʠʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʠ ʭʦʨʦʰʦ ʧʦʝʜʘʝʪʩʷ ʩʢʦʪʦʤ. ɼʣʷ 

ʧʘʩʪʙʠʱʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʪʨʘʚʣʠʚʘʪʴ ʥʘʯʠʥʘʷ ʩ ʧʷʪʦʛʦ ʛʦʜʘ ʞʠʟʥʠ. 

ʌʠʥʘʥʩʠʨʦʚʘʥʠʷ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʚʳʧʦʣʥʝʥʳ ʚ ʨʘʤʢʘʭ ʅʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʧʨʦʛ-

ʨʘʤʤʳ (ʅʊʇ), ʬʠʥʘʥʩʠʨʫʝʤʦʡ ʧʦ ʧʨʦʛʨʘʤʤʝ ʧʨʦʛʨʘʤʤʥʦ-ʮʝʣʝʚʦʛʦ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ 

(ʇʎʌ) ʄʠʥʠʩʪʝʨʩʪʚʘ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ (ʄʉʍ ʈʂ), 

BR22883585 çʈʘʟʨʘʙʦʪʢʘ ʵʬʬʝʢʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʚʳʰʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʛʦ 

ʧʦʪʝʥʮʠʘʣʘ ʠ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʘʩʪʙʠʱè (2024ï2026 ʛʛ.). 
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ɹɸʊʓʉ פɸɿɸפʉʊɸʅʅʓױפ רʈנɸפ ɼɸʃɸ ɸʁʄɸפʓʅɼɸנʓ ʂᴆʇ ɾʓʃɼʓפ 

ʐᴆʇʊɽʈɼɯר ɸɻʈʆʌʀʊʆʎɽʅʆɿɼɸʈʓʅʓר ɸɿʓפʊʓױפ פʅɼʓʃʓנʓ 

 

ɹʫʣʝʢʦʚ ʊ.ɸ., ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ  סʳʣʳʤʜʘʨʳʥʳש ʢʘʥʜʠʜʘʪʳ 

ʂʫʟʝʤʙʘʝʚ ʄ.ʆ., ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ סʳʣʳʤʜʘʨʳʥʳש ʤʘʛʠʩʪʨ ̔ 

ɹʝʢʝʝʚ ɾ. ɻ.,  ʟʦʦʪʝʭʥʠʢ ʤʘʤʘʥ 

 

çʆʨʘʣ ʘʫʳʣ ʰʘʨʫʘʰʳʣʳϨ ʪϸʞʽʨʠʙʝ ʩʪʘʥʮʠʷʩʳè ɾʐʉ,  ʆʨʘʣ Ϩ., ϧʘʟʘϨʩʪʘʥ 

 

ɸשʜʘʪʧʘ. ʊʦʣʳץץʘʥʜʳ ʤʘʣ ʘʟʳסʳʥ ᴇʥʜʽʨʫʛʝ ʘʨʥʘʣסʘʥ ʘʛʨʦʬʠʪʦʮʝʥʦʟ ײץʨʫ ʢʝʟʽʥʜʝ 

 ʰᴇʧʪʝʨ ʧʘʡʜʘʣʘʥʳʣʫʳ ʪʠʽʩ. ɹʘʪʳʩ ץʛʝʨʽʤʜʽ ʢᴇʧʞʳʣʜʳשʨʘʤʳ ʢᴇʧʢʦʤʧʦʥʝʥʪʪʽ ʞᴅʥʝ ʪʝײץ

 ʘʨʳ ᴇʥʽʤʜʽʣʽʢ ᴅʣʝʫʝʪʽ ʙʘʨסʘʧʪʘʨʜʘ ʞʦץʘʣ ץʪʳץʳ ʤʘʣ ʘʟʳסʳʥʜʘסʜʘʣʘ ʘʡʤʘ ץʘסʨײץ שʩʪʘʥʥʳץʘʟʘפ

ʢᴇʧʞʳʣʜʳץ ʤʘʣ ʘʟʳץʪʳץ ʜʘץʳʣʜʘʨʜʳש ʘʛʨʦʬʠʪʦʮʝʥʦʟʳʥ ץʘʣʳʧʪʘʩʪʳʨʫ ʤʘץʩʘʪʳʥʜʘ ᴅʨʪװʨʣʽ 

ʞʳʣʜʘʨʜʘסʳ (ʝʨʢʝʢʰᴇʧ + ʞʦשʳʰץʘ + ʵʩʧʘʨʮʝʪ) ʰᴇʧ ץʦʩʧʘʩʳʥʘʥ ʪײʨʘʪʳʥ ʘʛʨʦʬʠʪʦʮʝʥʦʟ 

 ʨʣʽװʳ ʪᴅʞʽʨʠʙʝ ʩʪʘʥʮʠʷʩʳè ɾʐʉ ʩʪʘʮʠʦʥʘʨʳʥʜʘ ᴅʨʪסʦʣʜʘʥʳʣʜʳ. çʆʨʘʣ ʘʫʳʣ ʰʘʨʫʘʰʳʣʳץ

ʪʽʨʰʽʣʽʢ ʞʳʣʜʘʨʳʥʜʘסʳ ʞʠʪʥʷʢ, ʞʦשʳʰץʘ ʞᴅʥʝ ʵʩʧʘʨʮʝʪʪʝʥ ײץʨʘʣסʘʥ ʢᴇʧʞʳʣʜʳץ ʰᴇʧ 

 ,ʳʥסʥʜʳʣʳײץ ץʪʳץʘʨʳ ʘʟʳסʞʦ שʦʩʧʘʩʳ ʟʝʨʪʪʝʣʜʽ. ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ ʘʛʨʦʬʠʪʦʮʝʥʦʟʜʳץ

ᴇʥʽʤʜʽʣʽʛʽ ʤʝʥ ץʦʨʝʢʪʽʣʽʛʽʥ ʢᴇʨʩʝʪʪʽ: ʰʠʢʽ ʤʘʡ ʤᴇʣʰʝʨʽ ʙʦʡʳʥʰʘ ʝש ʞʦסʘʨʳ ʢᴇʨʩʝʪʢʽʰ ʝʢʽʥʰʽ 

ʞʳʣסʳ ʢᴇʧʞʳʣʜʳץ ʰᴇʧ ץʦʩʧʘʩʳʥʜʘ ʙʘʡץʘʣʜʳ; ʰʠʢʽ ʢʣʝʪʯʘʪʢʘ ʤᴇʣʰʝʨʽ ʙʝʩʽʥʰʽ ʞʳʣʳ ʘʨʪʪʳ, 

ʙײʣ ʙʝʩʽʥʰʽ ʞʳʣʳ ʬʠʪʦʮʝʥʦʟ ײץʨʘʤʳʥʜʘסʳ ʞʠʪʥʷʢ װʣʝʩʽʥʽש ʢᴇʙʝʶʽʤʝʥ ʪװʩʽʥʜʽʨʽʣʝʜʽ; ʘʟʳץʪʳץ 

ʙʽʨʣʽʢ ʤᴇʣʰʝʨʽ ʙʦʡʳʥʰʘ ʝש ʞʦסʘʨʳ ʢᴇʨʩʝʪʢʽʰ ʝʢʽʥʰʽ ʞʳʣסʳ ʰᴇʧ ץʦʩʧʘʩʳʥʜʘ ʘʥʳץʪʘʣʜʳ, ʙײʣ 

ʬʠʪʦʮʝʥʦʟʜʘסʳ ʙײʨʰʘץ ʪץײʳʤʜʘʩ ʜʘץʳʣʜʘʨʜʳװ שʣʝʩʽʥʽש ʘʨʪʫʳʤʝʥ ʙʘʡʣʘʥʳʩʪʳ. ɽʨʢʝʢʰᴇʧ, 

ʞʦשʳʰץʘ ʞᴅʥʝ ʵʩʧʘʨʮʝʪ ץʦʩʧʘʩʳʥ ʧʽʰʝʥʛʝ ʙʝʩʽʥʰʽ ʞʳʣסʘ ʜʝʡʽʥ, ʞʠʪʥʷʢʪʳש ʛװʣʜʝʥʫ ʬʘʟʘʩʳʥʜʘ 

ʰʘʙʫ ײʩʳʥʳʣʘʜʳ, ᴇʡʪʢʝʥʽ ʦʩʳ ʢʝʟʝשʜʝ ʰᴇʧ ʞʘʤʳʣסʳʩʳʥʜʘ ץʦʨʝʢʪʽʢ ʟʘʪʪʘʨ ʤʦʣ ʙʦʣʳʧ, ʤʘʣ 

ʞʘץʩʳ ʞʝʡʜʽ. ɸʣ ʞʘʡʳʣʳʤ ʨʝʪʽʥʜʝ ʧʘʡʜʘʣʘʥʫ װʰʽʥ ʙʝʩʽʥʰʽ ʞʳʣʜʘʥ ʙʘʩʪʘʧ ײץʨסʘץ ʜʘʣʘ 

ʘʡʤʘסʳʥʜʘסʳ ʤʘʣ ʘʟʳץʪʳץ ʘʣץʘʧʪʘʨʜʘ ʤʘʣ ʞʘʶ ײʩʳʥʳʣʘʜʳ. 

ʊʽʨʝʢ ʩᴇʟʜʝʨ: ʘʟʳץʪʳײץ ץʥʜʳʣʳץ, ʘʛʨʦʬʠʪʦʮʝʥʦʟ, ʢᴇʧʞʳʣʜʳץ ʰᴇʧʪʝʨ, ʢʣʝʪʯʘʪʢʘ, 

ʝʨʢʝʢʰᴇʧ, ᴇʥʽʤʜʽʣʽʢ. 
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Annotation. When creating an agrophytocenosis of forage crops for the production of 

complete feeds, perennial grasses with a multi-component and balanced composition should be used. 

In order to develop agrophytocenoses of perennial forage crops with high productivity potential for 

producing nutritious feeds in the forage lands of the dry-steppe zone of Western Kazakhstan, an 

agrophytocenosis consisting of a mixture of different years of development (crested wheatgrass + 

alfalfa + sainfoin) was used. At the stationary experimental site of LLP ñUral Agricultural 

Experimental Station,ò mixtures of perennial grassesðcrested wheatgrass, alfalfa, and sainfoinðof 

different years of life were studied. The analysis results showed high forage value, productivity, and 

nutritional quality of the agrophytocenosis. The highest crude fat content was observed in the mixture 

of perennial grasses in the second year of life. An increase in crude fiber content was recorded in the 

fifth year of life, which is explained by the increased proportion of crested wheatgrass in the 

phytocenosis during the fifth year. The highest feed unit content was also observed in the second-year 

mixture of perennial grasses, which can be attributed to the greater proportion of legume crops in the 

phytocenosis. The grass mixture of crested wheatgrass, alfalfa, and sainfoin should be mowed for hay 

before the fifth year of life, at the flowering stage of crested wheatgrass, when the herbage contains a 

high amount of nutrients and is well consumed by livestock. For pasture use, grazing is recommended 

starting from the fifth year of life in the forage lands of the dry-steppe zone of Western Kazakhstan. 

Keywords: forage value, agrophytocenosis, perennial grasses, fiber, crested wheatgrass, yield. 
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1ɿʘʧʘʜʥʦ-ʂʘʟʘʭʩʪʘʥʩʢʠʡ ʘʛʨʘʨʥʦ-ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ɾʘʥʛʠʨ ʭʘʥʘ, ʛ. ʋʨʘʣʴʩʢ, 

ʂʘʟʘʭʩʪʘʥ  
2ʊʆʆ çʂʘʟʘʭʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʢʦʥʝʚʦʜʩʪʚʘ ʠ ʢʦʨʤʦʧʨʦʠʟʚʦʜʩʪʚʘè,  

ʛ. ɸʢʪʦʙʝ, ʂʘʟʘʭʩʪʘʥ     
3ʊʆʆ çʋʨʘʣʴʩʢʘʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʘʷ ʦʧʳʪʥʘʷ ʩʪʘʥʮʠʷè, ʛ. ʋʨʘʣʴʩʢ, ʂʘʟʘʭʩʪʘʥ   

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʢʦʤʧʣʝʢʩʥʦʛʦ ʘʥʘʣʠʟʘ ʚʘʨʠʘʮʠʠ 

ʢʘʯʝʩʪʚʝʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʟʝʨʥʘ ʷʨʦʚʦʡ ʪʚʸʨʜʦʡ ʧʰʝʥʠʮʳ ʨʘʟʣʠʯʥʳʭ ʛʝʥʦʪʠʧʦʚ, 

ʚʦʟʜʝʣʳʚʘʝʤʳʭ ʚ ʫʩʣʦʚʠʷʭ ɿʘʧʘʜʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ. ʆʩʥʦʚʥʘʷ ʮʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʢʣʶʯʘʣʘʩʴ ʚ 

ʚʩʝʩʪʦʨʦʥʥʝʡ ʦʮʝʥʢʝ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʩʦʨʪʦʚ ʠ ʩʝʣʝʢʮʠʦʥʥʳʭ 

ʣʠʥʠʡ ʧʦʩʨʝʜʩʪʚʦʤ ʘʥʘʣʠʟʘ ʩʦʚʦʢʫʧʥʦʩʪʠ ʢʣʶʯʝʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʟʝʨʥʘ ʠ ʚʳʷʚʣʝʥʠʷ 

ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʛʝʥʦʪʠʧʦʚ ʜʣʷ ʜʘʣʴʥʝʡʰʝʡ ʩʝʣʝʢʮʠʠ ʠ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ. 

ɺ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʳʭ ʢʨʠʪʝʨʠʝʚ ʦʮʝʥʢʠ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʤʘʩʩʘ 1000 ʟʸʨʝʥ, ʥʘʪʫʨʘ ʟʝʨʥʘ, 

ʩʪʝʢʣʦʚʠʜʥʦʩʪʴ, ʩʦʜʝʨʞʘʥʠʝ ʧʨʦʪʝʠʥʘ ʠ ʢʣʝʡʢʦʚʠʥʳ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʢʘʢ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ, ʪʘʢ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ ʮʝʥʥʦʩʪʴ ʟʝʨʥʘ. ɸʥʘʣʠʟ ʧʨʦʚʦʜʠʣʩʷ ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ 

2024ï2025 ʛʛ., ʯʪʦ ʦʙʝʩʧʝʯʠʣʦ ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʧʨʠ ʨʘʟʣʠʯʥʳʭ 

ʘʛʨʦʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ ʫʩʪʦʡʯʠʚʦʝ 

ʫʚʝʣʠʯʝʥʠʝ ʩʨʝʜʥʠʭ ʟʥʘʯʝʥʠʡ ʚʩʝʭ ʠʟʫʯʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ ʚ 2025 ʛʦʜʫ, ʯʪʦ, ʚʝʨʦʷʪʥʦ, ʩʚʷʟʘʥʦ ʩ 

ʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʤʠ ʫʩʣʦʚʠʷʤʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʫʨʦʞʘʷ, ʩʧʦʩʦʙʩʪʚʦʚʘʚʰʠʤʠ ʣʫʯʰʝʤʫ ʥʘʣʠʚʫ 

ʠ ʧʦʚʳʰʝʥʠʶ ʧʣʦʪʥʦʩʪʠ ʟʝʨʥʘ. 

ʉʝʣʝʢʮʠʦʥʥʳʝ ʣʠʥʠʠ ʧʨʦʷʚʠʣʠ ʥʘʠʙʦʣʴʰʫʶ ʦʪʟʳʚʯʠʚʦʩʪʴ ʥʘ ʫʣʫʯʰʝʥʠʝ ʫʩʣʦʚʠʡ 

ʩʨʝʜʳ, ʧʦʢʘʟʘʚ ʟʥʘʯʠʪʝʣʴʥʳʡ ʨʦʩʪ ʢʘʢ ʧʨʦʜʫʢʪʠʚʥʳʭ, ʪʘʢ ʠ ʢʘʯʝʩʪʚʝʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ʉʦʨʪʘ 

ʛʨʫʧʧʳ çʗʥʪʘʨʥʘʷè ʦʪʣʠʯʘʣʠʩʴ ʩʪʘʙʠʣʴʥʦʩʪʴʶ ʠ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʧʨʦʪʝʠʥʘ ʠ 

ʢʣʝʡʢʦʚʠʥʳ, ʘ ʦʪʜʝʣʴʥʳʝ ʦʙʨʘʟʮʳ ʩʝʣʝʢʮʠʠ çʂʘʨʛʘʣʘè - ʚʳʩʦʢʦʡ ʥʘʪʫʨʦʡ ʟʝʨʥʘ. 

ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʦʜʪʚʝʨʜʠʣ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ ʠ ʩʥʠʞʝʥʠʝ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ 

ʧʨʠʟʥʘʢʦʚ ʚ ʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʡ ʛʦʜ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʧʦʚʳʰʝʥʥʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ ʛʝʥʦʪʠʧʦʚ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʦʤʧʣʝʢʩʥʘʷ ʦʮʝʥʢʘ ʢʘʯʝʩʪʚʘ ʟʝʨʥʘ ʧʦʟʚʦʣʠʣʘ ʚʳʜʝʣʠʪʴ ʛʝʥʦʪʠʧʳ ʩ 

ʦʧʪʠʤʘʣʴʥʳʤ ʩʦʯʝʪʘʥʠʝʤ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʦʩʦʙʳʡ 

ʠʥʪʝʨʝʩ ʜʣʷ ʩʝʣʝʢʮʠʠ ʠ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʚʥʝʜʨʝʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ɿʘʧʘʜʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʷʨʦʚʘʷ ʪʚʝʨʜʘʷ ʧʰʝʥʠʮʘ, ʩʦʨʪʘ ʠ ʣʠʥʠʠ, ʢʘʯʝʩʪʚʦ ʟʝʨʥʘ, 

ʛʝʥʦʪʠʧʠʯʝʩʢʘʷ ʚʘʨʠʘʙʝʣʴʥʦʩʪʴ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ. 

 

ɺʚʝʜʝʥʠʝ. ʗʨʦʚʘʷ ʪʚʝʨʜʘʷ ʧʰʝʥʠʮʘ (Triticum durum Desf.) ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ 

ʚʘʞʥʝʡʰʠʭ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʤʘʢʘʨʦʥʥʳʭ ʠʟʜʝʣʠʡ, ʢʨʫʧ ʠ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ. ʂʘʯʝʩʪʚʦ ʟʝʨʥʘ 
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ʜʘʥʥʦʡ ʢʫʣʴʪʫʨʳ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝʤ ʠ ʩʚʦʡʩʪʚʘʤʠ 

ʢʣʝʡʢʦʚʠʥʳ, ʢʦʪʦʨʳʝ ʚʳʩʪʫʧʘʶʪ ʢʣʶʯʝʚʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʠ 

ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʡ ʮʝʥʥʦʩʪʠ ʩʳʨʴʷ [1, 2]. ɺ ʫʩʣʦʚʠʷʭ ʩʦʚʨʝʤʝʥʥʦʛʦ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ 

ʪʨʝʙʦʚʘʥʠʷ ʢ ʢʘʯʝʩʪʚʫ ʟʝʨʥʘ ʷʨʦʚʦʡ ʪʚʝʨʜʦʡ ʧʰʝʥʠʮʳ ʥʝʫʢʣʦʥʥʦ ʚʦʟʨʘʩʪʘʶʪ, ʯʪʦ 

ʦʙʫʩʣʦʚʣʝʥʦ ʢʘʢ ʨʘʟʚʠʪʠʝʤ ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʪʘʢ ʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʧʦʚʳʰʝʥʠʷ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʩʦʨʪʦʚ ʥʘ ʚʥʫʪʨʝʥʥʝʤ ʠ ʚʥʝʰʥʝʤ 

ʨʳʥʢʘʭ. 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʠ ʢʘʯʝʩʪʚʘ ʢʣʝʡʢʦʚʠʥʳ ʥʦʩʠʪ ʢʦʤʧʣʝʢʩʥʳʡ ʭʘʨʘʢʪʝʨ 

ʠ ʟʘʚʠʩʠʪ ʦʪ ʛʝʥʝʪʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʩʦʨʪʘ, ʵʢʦʣʦʛʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ 

ʚʦʟʜʝʣʳʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʫʨʦʚʥʷ ʘʛʨʦʪʝʭʥʠʢʠ [3-5]. ʇʨʠ ʵʪʦʤ ʠʤʝʥʥʦ ʛʝʥʦʪʠʧ ʷʚʣʷʝʪʩʷ 

ʙʘʟʦʚʳʤ ʬʘʢʪʦʨʦʤ, ʦʧʨʝʜʝʣʷʶʱʠʤ ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʨʘʩʪʝʥʠʷ ʧʦ 

ʥʘʢʦʧʣʝʥʠʶ ʙʝʣʢʦʚʳʭ ʚʝʱʝʩʪʚ ʠ ʬʦʨʤʠʨʦʚʘʥʠʶ ʢʣʝʡʢʦʚʠʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ [6]. ʈʷʜʦʤ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʨʘʟʣʠʯʥʳʝ ʛʝʥʦʪʠʧʳ ʷʨʦʚʦʡ ʪʚʝʨʜʦʡ ʧʰʝʥʠʮʳ 

ʩʫʱʝʩʪʚʝʥʥʦ ʨʘʟʣʠʯʘʶʪʩʷ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʩʳʨʦʡ ʢʣʝʡʢʦʚʠʥʳ ʠ ʧʦʢʘʟʘʪʝʣʷʤ ʝʸ 

ʫʧʨʫʛʦʩʪʠ ʠ ʵʣʘʩʪʠʯʥʦʩʪʠ, ʦʮʝʥʠʚʘʝʤʳʤ, ʚ ʯʘʩʪʥʦʩʪʠ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʥʜʝʢʩʘ 

ʜʝʬʦʨʤʘʮʠʠ ʢʣʝʡʢʦʚʠʥʳ (ʀɼʂ) [7, 8]. 

ʅʝʩʤʦʪʨʷ ʥʘ ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʙʦʪ, ʧʦʩʚʷʱʸʥʥʳʭ ʦʮʝʥʢʝ ʢʘʯʝʩʪʚʘ 

ʟʝʨʥʘ ʧʰʝʥʠʮʳ, ʚʦʧʨʦʩʳ ʛʝʥʦʪʠʧʠʯʝʩʢʦʡ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ ʧʦʢʘʟʘʪʝʣʝʡ ʢʣʝʡʢʦʚʠʥʳ ʫ 

ʷʨʦʚʦʡ ʪʚʝʨʜʦʡ ʧʰʝʥʠʮʳ ʨʘʟʣʠʯʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʦʩʪʘʶʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʦ 

ʠʟʫʯʝʥʥʳʤʠ, ʦʩʦʙʝʥʥʦ ʚ ʢʦʥʪʝʢʩʪʝ ʦʪʙʦʨʘ ʠʩʭʦʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʜʣʷ ʩʝʣʝʢʮʠʦʥʥʳʭ 

ʧʨʦʛʨʘʤʤ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʥʘ ʫʣʫʯʰʝʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʟʝʨʥʘ. ɺ ʵʪʦʡ 

ʩʚʷʟʠ ʘʢʪʫʘʣʴʥʳʤ ʷʚʣʷʝʪʩʷ ʧʨʦʚʝʜʝʥʠʝ ʢʦʤʧʣʝʢʩʥʦʡ ʦʮʝʥʢʠ ʢʦʣʠʯʝʩʪʚʘ ʠ ʢʘʯʝʩʪʚʘ 

ʢʣʝʡʢʦʚʠʥʳ ʫ ʦʙʨʘʟʮʦʚ ʷʨʦʚʦʡ ʪʚʝʨʜʦʡ ʧʰʝʥʠʮʳ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʝʪʦʜʦʚ 

ʚʘʨʠʘʮʠʦʥʥʦʡ ʠ ʢʦʨʨʝʣʷʮʠʦʥʥʦʡ ʩʪʘʪʠʩʪʠʢʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʠʪʴ ʥʘʠʙʦʣʝʝ ʮʝʥʥʳʝ 

ʛʝʥʦʪʠʧʳ ʠ ʫʩʪʘʥʦʚʠʪʴ ʭʘʨʘʢʪʝʨ ʚʟʘʠʤʦʩʚʷʟʝʡ ʤʝʞʜʫ ʠʟʫʯʘʝʤʳʤʠ ʧʨʠʟʥʘʢʘʤʠ. 

ʂʣʝʡʢʦʚʠʥʘ, ʢʘʢ ʦʜʠʥ ʠʟ ʢʣʶʯʝʚʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʟʝʨʥʘ ʷʨʦʚʦʡ ʪʚʝʨʜʦʡ ʧʰʝʥʠʮʳ 

(Triticum durum), ʠʛʨʘʝʪ ʦʧʨʝʜʝʣʷʶʱʫʶ ʨʦʣʴ ʚ ʦʮʝʥʢʝ ʝʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʢʘʯʝʩʪʚʘ ʠ 

ʧʨʠʛʦʜʥʦʩʪʠ ʜʣʷ ʧʝʨʝʨʘʙʦʪʢʠ ʥʘ ʤʘʢʘʨʦʥʥʳʝ ʠʟʜʝʣʠʷ ʠ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʧʨʦʜʫʢʪʳ 

ʧʠʪʘʥʠʷ. ɺ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʘʛʨʘʨʥʦʡ ʥʘʫʢʝ ʚʦʧʨʦʩʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʣʝʡʢʦʚʠʥʥʦʛʦ 

ʢʦʤʧʣʝʢʩʘ ʪʨʘʜʠʮʠʦʥʥʦ ʩʚʷʟʳʚʘʶʪʩʷ ʩ ʛʝʥʝʪʠʯʝʩʢʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʩʦʨʪʘ, ʘ ʪʘʢʞʝ ʩ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ ʛʝʥʦʪʠʧïʩʨʝʜʘ ʚ ʢʦʥʢʨʝʪʥʳʭ ʘʛʨʦʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʂʘʟʘʭʩʪʘʥʝ ʧʦʜʯʝʨʢʠʚʘʶʪ ʚʘʞʥʦʩʪʴ ʤʥʦʛʦʬʘʢʪʦʨʥʦʛʦ 

ʧʦʜʭʦʜʘ ʢ ʦʮʝʥʢʝ ʢʘʯʝʩʪʚʘ ʟʝʨʥʘ, ʧʦʩʢʦʣʴʢʫ ʫʩʪʦʡʯʠʚʦʝ ʧʨʦʷʚʣʝʥʠʝ ʢʘʯʝʩʪʚʝʥʥʳʭ 

ʧʨʠʟʥʘʢʦʚ, ʪʘʢʠʭ ʢʘʢ ʩʦʜʝʨʞʘʥʠʝ ʠ ʢʘʯʝʩʪʚʦ ʢʣʝʡʢʦʚʠʥʳ, ʟʘʚʠʩʠʪ ʦʪ ʩʦʚʦʢʫʧʥʦʩʪʠ 

ʛʝʥʦʪʠʧʠʯʝʩʢʠʭ ʠ ʩʨʝʜʦʚʳʭ ʬʘʢʪʦʨʦʚ [9, 10]. 

ʈʘʙʦʪʘ ɾʳʣʢʳʙʘʝʚʘ ʠ ʩʦʘʚʪʦʨʦʚ  ʧʦʢʘʟʘʣʘ, ʯʪʦ ʩʝʣʝʢʮʠʦʥʥʳʝ ʣʠʥʠʠ ʷʨʦʚʦʡ 

ʪʚʝʨʜʦʡ ʧʰʝʥʠʮʳ, ʘʜʘʧʪʠʨʦʚʘʥʥʳʝ ʢ ʫʩʣʦʚʠʷʤ ʉʝʚʝʨʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ, ʩʧʦʩʦʙʥʳ 

ʬʦʨʤʠʨʦʚʘʪʴ ʟʝʨʥʦ ʩ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʙʝʣʢʘ ʠ ʢʘʯʝʩʪʚʝʥʥʦʡ ʢʣʝʡʢʦʚʠʥʦʡ, ʯʪʦ 

ʜʝʣʘʝʪ ʠʭ ʧʝʨʩʧʝʢʪʠʚʥʳʤʠ ʜʣʷ ʚʢʣʶʯʝʥʠʷ ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʠʩʧʳʪʘʥʠʷ ʠ 

ʩʝʣʝʢʮʠʦʥʥʳʝ ʧʨʦʛʨʘʤʤʳ [11]. ʕʪʠ ʨʝʟʫʣʴʪʘʪʳ ʩʦʛʣʘʩʫʶʪʩʷ ʩ ʧʨʝʜʩʪʘʚʣʝʥʥʳʤʠ 

ʜʘʥʥʳʤʠ ʦ ʟʥʘʯʠʪʝʣʴʥʦʤ ʛʝʥʝʪʠʯʝʩʢʦʤ ʨʘʟʥʦʦʙʨʘʟʠʠ ʢʦʣʣʝʢʮʠʡ ʷʨʦʚʦʡ ʪʚʝʨʜʦʡ 

ʧʰʝʥʠʮʳ, ʚʳʷʚʣʝʥʥʦʤ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʤʦʣʝʢʫʣʷʨʥʳʭ ʤʘʨʢʝʨʦʚ, ʯʪʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʰʠʨʦʢʦʤ ʩʧʝʢʪʨʝ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ ʧʨʠʟʥʘʢʦʚ ʢʘʯʝʩʪʚʘ ʟʝʨʥʘ, ʚʢʣʶʯʘʷ 

ʢʣʝʡʢʦʚʠʥʫ [12]. 

ɺʘʞʥʳʤ ʘʩʧʝʢʪʦʤ ʦʮʝʥʢʠ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ ʢʣʝʡʢʦʚʠʥʳ ʷʚʣʷʶʪʩʷ 

ʤʦʣʝʢʫʣʷʨʥʦ ʛʝʥʝʪʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʜʝʤʦʥʩʪʨʠʨʫʶʱʠʝ ʚʣʠʷʥʠʝ ʘʣʣʝʣʴʥʳʭ 

ʚʘʨʠʘʮʠʡ ʛʝʥʦʚ, ʢʦʜʠʨʫʶʱʠʭ ʚʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʳʝ ʛʣʶʪʝʥʠʥʳ, ʥʘ ʢʦʣʠʯʝʩʪʚʦ ʠ 

ʩʚʦʡʩʪʚʘ ʢʣʝʡʢʦʚʠʥʳ. ʈʦʩʩʠʡʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʪʤʝʯʘʶʪ, ʯʪʦ ʦʧʨʝʜʝʣʝʥʥʳʝ ʘʣʣʝʣʠ ʚ 

ʣʦʢʫʩʘʭ Glu A1 ʠ Glu B1 ʙʣʘʛʦʧʨʠʷʪʥʦ ʩʢʘʟʳʚʘʶʪʩʷ ʥʘ ʧʦʢʘʟʘʪʝʣʷʭ ʢʣʝʡʢʦʚʠʥʳ ʠ ʝʸ 

ʠʥʜʝʢʩʝ, ʯʪʦ ʚʘʞʥʦ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʘʯʝʩʪʚʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʟʝʨʥʘ ʚ 
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ʨʘʟʥʳʭ ʫʩʣʦʚʠʷʭ ʚʳʨʘʱʠʚʘʥʠʷ [13]. ʊʘʢʠʝ ʛʝʥʝʪʠʯʝʩʢʠʝ ʤʘʨʢʝʨʳ ʩʪʘʥʦʚʷʪʩʷ 

ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʩʝʣʝʢʮʠʠ, ʥʘʧʨʘʚʣʝʥʥʦʡ ʥʘ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʝ 

ʫʣʫʯʰʝʥʠʝ ʢʘʯʝʩʪʚʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ ʟʝʨʥʘ. 

ʂʨʦʤʝ ʪʦʛʦ, ʦʪʝʯʝʩʪʚʝʥʥʳʝ ʘʛʨʦʥʦʤʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫʢʘʟʳʚʘʶʪ, ʯʪʦ 

ʚʘʨʠʘʮʠʷ ʩʦʜʝʨʞʘʥʠʷ ʠ ʢʘʯʝʩʪʚʘ ʢʣʝʡʢʦʚʠʥʳ ʫ ʧʰʝʥʠʮʳ ʪʝʩʥʦ ʩʚʷʟʘʥʘ ʩ ʘʜʘʧʪʠʚʥʳʤʠ 

ʨʝʘʢʮʠʷʤʠ ʨʘʩʪʝʥʠʡ ʥʘ ʘʛʨʦʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ. ʊʘʢ, ʚʘʨʠʘʙʝʣʴʥʦʩʪʴ ʧʨʠʟʥʘʢʦʚ 

ʟʝʨʥʘ, ʚʢʣʶʯʘʷ ʢʣʝʡʢʦʚʠʥʫ, ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʥʘʩʣʝʜʩʪʚʝʥʥʳʤʠ 

ʬʘʢʪʦʨʘʤʠ, ʪʘʢ ʠ ʢʦʤʧʣʝʢʩʘ ʧʦʯʚʝʥʥʦ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʠ ʘʛʨʦʪʝʭʥʠʢʠ [14]. ʕʪʦ 

ʧʦʜʯʝʨʢʠʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʢʦʤʧʣʝʢʩʥʦʛʦ ʘʥʘʣʠʟʘ, ʚʢʣʶʯʘʶʱʝʛʦ ʚʘʨʠʘʮʠʦʥʥʫʶ 

ʩʪʘʪʠʩʪʠʢʫ ʠ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʛʝʥʦʪʠʧ-ʩʨʝʜʘ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʥʘʠʙʦʣʝʝ 

ʩʪʘʙʠʣʴʥʳʭ ʠ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʭ ʛʝʥʦʪʠʧʦʚ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʚʨʝʤʝʥʥʘʷ ʥʘʫʯʥʘʷ ʣʠʪʝʨʘʪʫʨʘ ʧʦʜʯʝʨʢʠʚʘʝʪ ʰʠʨʦʢʠʡ 

ʜʠʘʧʘʟʦʥ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ ʧʦʢʘʟʘʪʝʣʝʡ ʢʣʝʡʢʦʚʠʥʳ ʫ ʷʨʦʚʦʡ ʪʚʝʨʜʦʡ ʧʰʝʥʠʮʳ, 

ʦʙʫʩʣʦʚʣʝʥʥʳʡ ʢʘʢ ʛʝʥʝʪʠʯʝʩʢʠʤʠ ʨʘʟʣʠʯʠʷʤʠ, ʪʘʢ ʠ ʚʣʠʷʥʠʝʤ ʚʥʝʰʥʠʭ ʬʘʢʪʦʨʦʚ. ʕʪʦ 

ʜʝʣʘʝʪ ʘʢʪʫʘʣʴʥʦʡ ʢʦʤʧʣʝʢʩʥʫʶ ʦʮʝʥʢʫ ʛʝʥʦʪʠʧʦʚ ʨʘʟʣʠʯʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʧʦʜʭʦʜʦʚ, ʚʢʣʶʯʘʶʱʠʭ ʤʦʣʝʢʫʣʷʨʥʦ ʛʝʥʝʪʠʯʝʩʢʫʶ 

ʠ ʬʝʥʦʪʠʧʠʯʝʩʢʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ, ʘ ʪʘʢʞʝ ʧʨʦʜʚʠʥʫʪʳʝ ʤʝʪʦʜʳ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ 

ʘʥʘʣʠʟʘ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʆʙʲʝʢʪʦʤ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʦʩʣʫʞʠʣʠ ʜʝʩʷʪʴ ʦʙʨʘʟʮʦʚ ʷʨʦʚʦʡ ʪʚʝʨʜʦʡ ʧʰʝʥʠʮʳ, ʦʪʣʠʯʘʶʱʠʭʩʷ ʧʦ ʛʝʥʝʪʠʯʝʩʢʦʤʫ 

ʧʨʦʠʩʭʦʞʜʝʥʠʶ ʠ ʧʦʪʝʥʮʠʘʣʴʥʳʤ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʮʝʥʥʳʤ ʧʨʠʟʥʘʢʘʤ. 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʯʘʩʪʴ ʨʘʙʦʪʳ ʙʳʣʘ ʨʝʘʣʠʟʦʚʘʥʘ ʥʘ ʙʘʟʝ ʥʝʩʢʦʣʴʢʠʭ ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʫʯʨʝʞʜʝʥʠʡ ʘʛʨʘʨʥʦʛʦ ʧʨʦʬʠʣʷ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʦʙʝʩʧʝʯʠʪʴ 

ʢʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ ʢ ʠʟʫʯʝʥʠʶ ʠʩʩʣʝʜʫʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ. ʇʦʣʝʚʳʝ ʠ ʧʝʨʚʠʯʥʳʝ 

ʦʧʳʪʥʳʝ ʨʘʙʦʪʳ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʫʩʣʦʚʠʷʭ ʊʆʆ çʂʘʟʘʭʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ 

ʠʥʩʪʠʪʫʪ ʢʦʥʝʚʦʜʩʪʚʘ ʠ ʢʦʨʤʦʧʨʦʠʟʚʦʜʩʪʚʘè ʠ ʊʆʆ çʋʨʘʣʴʩʢʘʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʘʷ 

ʦʧʳʪʥʘʷ ʩʪʘʥʮʠʷè, ʛʜʝ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʚʳʨʘʱʠʚʘʥʠʝ ʠ ʦʪʙʦʨ ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʨʘʟʮʦʚ. 

ʃʘʙʦʨʘʪʦʨʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʦʧʨʝʜʝʣʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ 

ʢʘʯʝʩʪʚʘ ʟʝʨʥʘ, ʚʳʧʦʣʥʷʣʠʩʴ ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʙʠʦʭʠʤʠʠ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʦʮʝʥʢʠ 

ʢʘʯʝʩʪʚʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʊʆʆ çʅʘʫʯʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʮʝʥʪʨ 

ʟʝʨʥʦʚʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠʤʝʥʠ ɸ. ʀ. ɹʘʨʘʝʚʘè; ʘ ʪʘʢʞʝ ʯʘʩʪʠʯʥʦ ï ʚ ʣʘʙʦʨʘʪʦʨʠʷʭ ʊʆʆ 

çʂʘʟʘʭʩʢʠʡ ʅʀʀ ʢʦʥʝʚʦʜʩʪʚʘ ʠ ʢʦʨʤʦʧʨʦʠʟʚʦʜʩʪʚʘè ʠ ɸʢʪʶʙʠʥʩʢʦʛʦ ʬʠʣʠʘʣʘ ɸʆ 

çʂʘʟɸʛʨʕʢʩè. ɺ ʭʦʜʝ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʘʥʘʣʠʟʘ ʧʨʦʚʦʜʠʣʘʩʴ ʢʦʤʧʣʝʢʩʥʘʷ ʦʮʝʥʢʘ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʠ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʟʝʨʥʘ, ʧʦʟʚʦʣʷʶʱʘʷ ʦʧʨʝʜʝʣʠʪʴ 

ʫʨʦʚʝʥʴ ʝʛʦ ʢʘʯʝʩʪʚʘ ʠ ʧʨʠʛʦʜʥʦʩʪʴ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʩʝʣʝʢʮʠʦʥʥʳʭ ʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʮʝʣʷʭ. 

ʆʙʲʝʢʪʦʤ ʢʘʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ ʷʚʣʷʣʩʷ ʫʨʦʞʘʡ ʟʝʨʥʘ, ʧʦʣʫʯʝʥʥʳʡ ʚ 2024 ʠ 

2025 ʛʦʜʘʭ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʧʨʦʷʚʣʝʥʠʝ ʠʩʩʣʝʜʫʝʤʳʭ ʧʨʠʟʥʘʢʦʚ ʚ 

ʨʘʟʣʠʯʥʳʭ ʘʛʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʠ ʦʙʝʩʧʝʯʠʪʴ ʙʦʣʝʝ ʦʙʲʝʢʪʠʚʥʫʶ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʟʝʨʥʘ ʫ ʠʟʫʯʘʝʤʳʭ ʦʙʨʘʟʮʦʚ. 

ʆʮʝʥʢʫ ʢʘʯʝʩʪʚʘ ʟʝʨʥʘ ʦʩʫʱʝʩʪʚʣʷʣʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʜʝʡʩʪʚʫʶʱʠʤʠ ʥʦʨʤʘʪʠʚʥʳʤʠ 

ʜʦʢʫʤʝʥʪʘʤʠ ʠ ʩʪʘʥʜʘʨʪʥʳʤʠ ʤʝʪʦʜʠʢʘʤʠ. ɺ ʧʨʦʮʝʩʩʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʧʨʝʜʝʣʷʣʠ 

ʩʣʝʜʫʶʱʠʝ ʧʦʢʘʟʘʪʝʣʠ: ʥʘʪʫʨʫ ʟʝʨʥʘ, ʛ/ʣ (ɻʆʉʊ 10840ï2017); ʤʘʩʩʦʚʫʶ ʜʦʣʶ ʙʝʣʢʘ, % 

(ʉʊ ʈʂ 1564ï2006); ʩʦʜʝʨʞʘʥʠʝ ʢʣʝʡʢʦʚʠʥʳ, % ʠ ʝʝ ʢʘʯʝʩʪʚʦ, ʚʳʨʘʞʝʥʥʦʝ ʚ ʝʜʠʥʠʮʘʭ 

ʀɼʂ (ʉʊ ʈʂ 1054ï2002); ʤʘʩʩʫ 1000 ʟʝʨʝʥ, ʛ (ɻʆʉʊ ISO 520ï2014); ʩʪʝʢʣʦʚʠʜʥʦʩʪʴ 

ʟʝʨʥʘ, % (ɻʆʉʊ 10987ï64). ʂʣʘʩʩʠʬʠʢʘʮʠʶ ʟʝʨʥʘ ʧʦ ʢʘʯʝʩʪʚʝʥʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ 

ʧʨʦʚʦʜʠʣʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʩʪʘʥʜʘʨʪʘ ʉʊ ʈʂ 1046ï2008. 

ʉʪʘʪʠʩʪʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ ʧʦʣʫʯʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ ʧʨʦʚʦʜʠʣʠ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʦʚ ʚʘʨʠʘʮʠʦʥʥʦʡ ʩʪʘʪʠʩʪʠʢʠ. ɼʣʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠʩʩʣʝʜʫʝʤʳʭ ʚʳʙʦʨʦʢ ʦʧʨʝʜʝʣʷʣʠ ʦʩʥʦʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʦʧʠʩʘʪʝʣʴʥʦʡ 
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ʩʪʘʪʠʩʪʠʢʠ: ʩʨʝʜʥʝʝ ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ (M), ʩʪʘʥʜʘʨʪʥʦʝ ʦʪʢʣʦʥʝʥʠʝ (SD) ʠ 

ʢʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ (CV). ʆʮʝʥʢʫ ʚʟʘʠʤʦʩʚʷʟʝʡ ʤʝʞʜʫ ʠʩʩʣʝʜʫʝʤʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ 

ʦʩʫʱʝʩʪʚʣʷʣʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʢʦʨʨʝʣʷʮʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ. ʀʥʪʝʨʧʨʝʪʘʮʠʶ ʨʝʟʫʣʴʪʘʪʦʚ 

ʚʳʧʦʣʥʷʣʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʦʙʱʝʧʨʠʥʷʪʳʤʠ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʤʠ ʧʦʜʭʦʜʘʤʠ 

ʙʠʦʤʝʪʨʠʠ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʩʪʘʪʠʩʪʠʢʠ, ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʤʳʤʠ ʚ ʙʠʦʣʦʛʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ [15-17].  

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. ʂʘʯʝʩʪʚʦ ʟʝʨʥʘ ʬʦʨʤʠʨʫʝʪʩʷ ʧʦʜ 

ʚʣʠʷʥʠʝʤ ʢʘʢ ʛʝʥʝʪʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʩʦʨʪʘ, ʪʘʢ ʠ ʫʩʣʦʚʠʡ ʚʳʨʘʱʠʚʘʥʠʷ. ʂ ʯʠʩʣʫ 

ʢʣʶʯʝʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʚʳʧʦʣʥʝʥʥʦʩʪʴ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ ʮʝʥʥʦʩʪʴ 

ʟʝʨʥʘ, ʦʪʥʦʩʷʪʩʷ ʤʘʩʩʘ 1000 ʟʸʨʝʥ ʠ ʥʘʪʫʨʘ. ʀʭ ʩʦʚʤʝʩʪʥʳʡ ʘʥʘʣʠʟ ʧʦʟʚʦʣʷʝʪ ʙʦʣʝʝ 

ʧʦʣʥʦ ʦʮʝʥʠʪʴ ʧʨʦʜʫʢʪʠʚʥʳʡ ʧʦʪʝʥʮʠʘʣ ʩʦʨʪʦʚ ʠ ʩʝʣʝʢʮʠʦʥʥʳʭ ʣʠʥʠʡ. 

ʉʨʘʚʥʝʥʠʝ ʜʘʥʥʳʭ ʟʘ 2024-2025 ʛʛ. ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʧʦ ʦʙʦʠʤ ʧʦʢʘʟʘʪʝʣʷʤ 

ʥʘʙʣʶʜʘʝʪʩʷ ʫʩʪʦʡʯʠʚʘʷ ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʜʠʥʘʤʠʢʘ. ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʙʦʣʝʝ 

ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʷʭ ʬʦʨʤʠʨʦʚʘʥʠʷ ʫʨʦʞʘʷ ʚ 2025 ʛʦʜʫ, ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ 

ʣʫʯʰʝʤʫ ʥʘʣʠʚʫ ʠ ʧʦʚʳʰʝʥʠʶ ʧʣʦʪʥʦʩʪʠ ʟʝʨʥʘ. 

ʅʘʠʙʦʣʝʝ ʚʳʨʘʞʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʦʪʤʝʯʝʥʳ ʫ ʩʝʣʝʢʮʠʦʥʥʳʭ ʣʠʥʠʡ. ʃʠʥʠʷ 

316/ʂʉ-ʪ-24 ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʘ ʟʥʘʯʠʪʝʣʴʥʳʡ ʨʦʩʪ ʤʘʩʩʳ 1000 ʟʸʨʝʥ (ʩ 35,6 ʜʦ 52,4 ʛ) 

ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩʫʱʝʩʪʚʝʥʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʥʘʪʫʨʳ ʟʝʨʥʘ (ʩ 756 ʜʦ 812 ʛ/ʣ) - ʨʠʩʫʥʢʠ 1, 

2. ɸʥʘʣʦʛʠʯʥʘʷ ʪʝʥʜʝʥʮʠʷ ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ ʣʠʥʠʠ 315/ʂʉ-ʪ-24 (33,5-50,0 ʛ ʠ 785-803 ʛ/ʣ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ʃʠʥʠʠ 242-243ʪ/24 ʠ 247-257ʪ/24 ʪʘʢʞʝ ʧʦʢʘʟʘʣʠ ʫʚʝʨʝʥʥʳʡ ʨʦʩʪ ʧʦ 

ʦʙʦʠʤ ʧʦʢʘʟʘʪʝʣʷʤ, ʭʦʪʷ ʚ ʧʦʩʣʝʜʥʝʤ ʩʣʫʯʘʝ ʜʠʥʘʤʠʢʘ ʙʳʣʘ ʥʝʩʢʦʣʴʢʦ ʙʦʣʝʝ 

ʫʤʝʨʝʥʥʦʡ, ʯʪʦ ʤʦʞʝʪ ʫʢʘʟʳʚʘʪʴ ʥʘ ʝʸ ʩʪʘʙʠʣʴʥʦʩʪʴ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʫʩʣʦʚʠʡ ʩʨʝʜʳ. 

 

 
ʈʠʩʫʥʦʢ 1 ï ʄʘʩʩʘ 1000 ʟʝʨʝʥ,  ʛ ʦʙʨʘʟʮʦʚ ʷʨʦʚʦʡ ʪʚʝʨʜʦʡ ʧʰʝʥʠʮʳ 

 

ʉʦʨʪʘ ʩʝʨʠʠ çʗʥʪʘʨʥʘʷè, ʚ ʮʝʣʦʤ, ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʩʦʯʝʪʘʥʠʝʤ ʩʪʘʙʠʣʴʥʦʩʪʠ ʠ 

ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʜʠʥʘʤʠʢʠ. ʅʘʠʙʦʣʝʝ ʟʘʤʝʪʥʳʡ ʨʦʩʪ ʤʘʩʩʳ 1000 ʟʸʨʝʥ ʟʘʬʠʢʩʠʨʦʚʘʥ ʫ 

ʩʦʨʪʘ ʗʥʪʘʨʥʘʷ 60 (ʩ 40,5 ʜʦ 51,9 ʛ), ʯʪʦ ʩʦʧʨʦʚʦʞʜʘʣʦʩʴ ʫʚʝʣʠʯʝʥʠʝʤ ʥʘʪʫʨʳ ʟʝʨʥʘ ʩ 

807 ʜʦ 822 ʛ/ʣ. ʅʦʚʳʡ ʩʦʨʪ ʗʥʪʘʨʥʘʷ 90 (ʧʝʨʝʜʘʥ ʚ ɻʉʀ ʧʦ ʨʝʛʠʦʥʘʤ ʈʂ ʩ 2026 ʛ.) 

ʚʳʜʝʣʷʝʪʩʷ ʩʪʘʙʠʣʴʥʦ ʚʳʩʦʢʠʤʠ ʟʥʘʯʝʥʠʷʤʠ ʥʘʪʫʨʳ ʟʝʨʥʘ (824-833 ʛ/ʣ) ʧʨʠ 

ʩʨʘʚʥʠʪʝʣʴʥʦ ʫʤʝʨʝʥʥʦʤ ʫʚʝʣʠʯʝʥʠʠ ʤʘʩʩʳ 1000 ʟʸʨʝʥ. ʗʥʪʘʨʥʘʷ 150 ʠ ʗʥʪʘʨʥʘʷ 160 

ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʫʩʪʦʡʯʠʚʳʡ, ʥʦ ʤʝʥʝʝ ʚʳʨʘʞʝʥʥʳʡ ʨʦʩʪ ʧʦ ʦʙʦʠʤ ʧʦʢʘʟʘʪʝʣʷʤ. 

ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʡ ʩʦʨʪ ʘʢʪʶʙʠʥʩʢʦʡ ʩʝʣʝʢʮʠʠ ʂʘʨʛʘʣʘ 69 (ʜʦʧʫʩʢ ʢ 

ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʩ 2012 ʛ.) ʟʘʥʠʤʘʝʪ ʣʠʜʠʨʫʶʱʝʝ ʧʦʣʦʞʝʥʠʝ, ʜʝʤʦʥʩʪʨʠʨʫʷ ʨʦʩʪ ʤʘʩʩʳ 

1000 ʟʸʨʝʥ ʩ 45,6 ʜʦ 50,7 ʛ ʠ ʥʘʪʫʨʳ ʟʝʨʥʘ ʩ 825 ʜʦ 838 ʛ/ʣ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʧʝʨʚʳʡ ʩʦʨʪ 

ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʩʝʣʝʢʮʠʠ ʜʣʷ ʫʩʣʦʚʠʡ ɿʘʧʘʜʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ ʂʘʨʛʘʣʘ 9 (ʜʦʧʫʩʢ ʢ 

ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʩ 2005 ʛ.) ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʘʠʙʦʣʝʝ ʥʠʟʢʠʤʠ ʟʥʘʯʝʥʠʷʤʠ ʤʘʩʩʳ 1000 
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ʟʸʨʝʥ (30,2-34,6 ʛ) ʠ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʚʳʩʦʢʦʡ ʥʘʪʫʨʦʡ (762-782 ʛ/ʣ), ʯʪʦ ʚʧʦʣʥʝ 

ʦʙʲʷʩʥʠʤʦ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʝʛʦ ʫʥʠʢʘʣʴʥʦʡ ʩʢʦʨʦʩʧʝʣʦʩʪʠ. ɿʘʯʘʩʪʫʶ ʧʨʦʜʦʣʞʠ-

ʪʝʣʴʥʦʩʪʴ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʵʪʦʛʦ ʩʦʨʪʘ ʥʝ ʧʨʝʚʳʰʘʝʪ 70-75 ʜʥʝʡ.   

ɺ ʮʝʣʦʤ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʜʪʚʝʨʞʜʘʶʪ, ʯʪʦ ʚ 2025 ʛʦʜʫ ʩʣʦʞʠʣʠʩʴ 

ʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʟʝʨʥʘ. ʇʨʠ ʵʪʦʤ 

ʥʘʠʙʦʣʴʰʫʶ ʦʪʟʳʚʯʠʚʦʩʪʴ ʥʘ ʫʣʫʯʰʝʥʠʝ ʫʩʣʦʚʠʡ ʧʨʦʷʚʠʣʠ ʩʝʣʝʢʮʠʦʥʥʳʝ ʣʠʥʠʠ, 

ʪʦʛʜʘ ʢʘʢ ʩʦʨʪʘ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʙʦʣʝʝ ʚʳʨʦʚʥʝʥʥʳʝ ʠ ʩʪʘʙʠʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʦʤʧʣʝʢʩʥʘʷ ʦʮʝʥʢʘ ʧʦ ʤʘʩʩʝ 1000 ʟʸʨʝʥ ʠ ʥʘʪʫʨʝ ʟʝʨʥʘ 

ʧʦʟʚʦʣʷʝʪ ʚʳʜʝʣʠʪʴ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʛʝʥʦʪʠʧʳ, ʩʦʯʝʪʘʶʱʠʝ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ ʢʘʯʝʩʪʚʘ, ʯʪʦ ʠʤʝʝʪ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʜʘʣʴʥʝʡʰʝʡ ʩʝʣʝʢʮʠʦʥʥʦʡ 

ʨʘʙʦʪʳ ʠ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ. 

 

 
ʈʠʩʫʥʦʢ 2 ï ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʦʮʝʥʢʘ ʥʘʪʫʨʳ ʟʝʨʥʘ ʫ ʩʦʨʪʦʚ ʠ ʩʝʣʝʢʮʠʦʥʥʳʭ ʣʠʥʠʡ ʚ 2024-

2025 ʛʛ. 

 

ʇʦʢʘʟʘʪʝʣʠ ʩʪʝʢʣʦʚʠʜʥʦʩʪʠ, ʩʦʜʝʨʞʘʥʠʷ ʧʨʦʪʝʠʥʘ ʠ ʢʣʝʡʢʦʚʠʥʳ ʷʚʣʷʶʪʩʷ 

ʢʣʶʯʝʚʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʢʘʯʝʩʪʚʘ ʟʝʨʥʘ, ʦʧʨʝʜʝʣʷʶʱʠʤʠ ʝʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʠ 

ʭʣʝʙʦʧʝʢʘʨʥʳʝ ʩʚʦʡʩʪʚʘ. ʀʭ ʘʥʘʣʠʟ ʧʦʟʚʦʣʷʝʪ ʥʝ ʪʦʣʴʢʦ ʦʮʝʥʠʪʴ ʫʨʦʚʝʥʴ ʢʘʯʝʩʪʚʘ, ʥʦ ʠ 

ʚʳʷʚʠʪʴ ʨʝʘʢʮʠʶ ʩʦʨʪʦʚ ʠ ʩʝʣʝʢʮʠʦʥʥʳʭ ʣʠʥʠʡ ʥʘ ʠʟʤʝʥʷʶʱʠʝʩʷ ʫʩʣʦʚʠʷ 

ʚʳʨʘʱʠʚʘʥʠʷ. 

ʉʨʘʚʥʝʥʠʝ ʜʘʥʥʳʭ ʟʘ 2024-2025 ʛʛ. ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʚʳʨʘʞʝʥʥʦʡ 

ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʜʠʥʘʤʠʢʝ ʧʦ ʙʦʣʴʰʠʥʩʪʚʫ ʧʦʢʘʟʘʪʝʣʝʡ. ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʵʪʦ ʢʘʩʘʝʪʩʷ 

ʩʪʝʢʣʦʚʠʜʥʦʩʪʠ ʟʝʨʥʘ, ʢʦʪʦʨʘʷ ʫ ʚʩʝʭ ʠʟʫʯʝʥʥʳʭ ʦʙʨʘʟʮʦʚ ʩʫʱʝʩʪʚʝʥʥʦ ʚʦʟʨʦʩʣʘ. 

ʅʘʠʙʦʣʝʝ ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʫ ʣʠʥʠʠ 242-243ʪ/24 (ʩ 75 ʜʦ 96%) ʠ 

ʩʦʨʪʘ ʗʥʪʘʨʥʘʷ 90 (ʩ 58 ʜʦ 98%), ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʙʦʣʝʝ ʧʣʦʪʥʦʛʦ ʠ 

ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʛʦ ʟʝʨʥʘ ʚ 2025 ʛʦʜʫ (ʨʠʩʫʥʦʢ 3). 

ʉʝʣʝʢʮʠʦʥʥʳʝ ʣʠʥʠʠ ʚ ʮʝʣʦʤ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʚʳʩʦʢʫʶ ʦʪʟʳʚʯʠʚʦʩʪʴ. ʃʠʥʠʷ 

247-257ʪ/24 ʫʚʝʣʠʯʠʣʘ ʩʪʝʢʣʦʚʠʜʥʦʩʪʴ ʩ 71 ʜʦ 92%, ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʦʚʳʩʠʚ ʩʦʜʝʨʞʘʥʠʝ 

ʧʨʦʪʝʠʥʘ ʩ 14,2 ʜʦ 15,8% ʠ ʢʣʝʡʢʦʚʠʥʳ ʩ 35,3 ʜʦ 37,2%. ʃʠʥʠʷ 242-243ʪ/24 ʪʘʢʞʝ 

ʚʳʜʝʣʷʝʪʩʷ ʢʦʤʧʣʝʢʩʥʳʤ ʨʦʩʪʦʤ ʚʩʝʭ ʧʦʢʘʟʘʪʝʣʝʡ: ʧʨʦʪʝʠʥ ʫʚʝʣʠʯʠʣʩʷ ʩ 14,3 ʜʦ 

16,2%, ʘ ʢʣʝʡʢʦʚʠʥʘ ð ʩ 34,2 ʜʦ 39,3%. ʉʫʱʝʩʪʚʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʦʪʤʝʯʝʥʳ ʠ ʫ ʣʠʥʠʠ 

316/ʂʉ-ʪ-24, ʛʜʝ ʦʩʦʙʝʥʥʦ ʟʘʤʝʪʝʥ ʨʦʩʪ ʩʦʜʝʨʞʘʥʠʷ ʢʣʝʡʢʦʚʠʥʳ (ʩ 24,6 ʜʦ 38,0%), 

ʥʝʩʤʦʪʨʷ ʥʘ ʩʨʘʚʥʠʪʝʣʴʥʦ ʫʤʝʨʝʥʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʧʨʦʪʝʠʥʘ. 

ʉʦʨʪʘ ʩʝʨʠʠ çʗʥʪʘʨʥʘʷè ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʢʘʯʝʩʪʚʘ ʟʝʨʥʘ, 

ʧʨʝʞʜʝ ʚʩʝʛʦ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʙʝʣʢʘ ʠ ʢʣʝʡʢʦʚʠʥʳ. ʉʦʨʪ ʗʥʪʘʨʥʘʷ 150 ʜʝʤʦʥʩʪʨʠʨʫʝʪ 

ʤʘʢʩʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʧʨʦʪʝʠʥʘ ʚ ʦʙʘ ʛʦʜʘ (17,5-19,6%), ʦʜʥʘʢʦ ʧʨʠ ʵʪʦʤ ʦʪʤʝʯʘʝʪʩʷ 
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ʩʥʠʞʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʢʣʝʡʢʦʚʠʥʳ ʩ 49,4 ʜʦ 40,4%, ʯʪʦ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʦ ʩ 

ʠʟʤʝʥʝʥʠʝʤ ʩʪʨʫʢʪʫʨʳ ʙʝʣʢʦʚʦʛʦ ʢʦʤʧʣʝʢʩʘ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʩʦʨʪ ʗʥʪʘʨʥʘʷ 90 

ʧʦʢʘʟʳʚʘʝʪ ʛʘʨʤʦʥʠʯʥʦʝ ʫʣʫʯʰʝʥʠʝ ʚʩʝʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʜʦʩʪʠʛʘʷ ʥʘʠʚʳʩʰʝʡ 

ʩʪʝʢʣʦʚʠʜʥʦʩʪʠ (98%) ʠ ʫʚʝʣʠʯʠʚʘʷ ʩʦʜʝʨʞʘʥʠʝ ʢʣʝʡʢʦʚʠʥʳ ʜʦ 41,2%. 

ʉʦʨʪ ʗʥʪʘʨʥʘʷ 60 ʪʘʢʞʝ ʦʪʣʠʯʘʝʪʩʷ ʚʳʩʦʢʠʤʠ ʟʥʘʯʝʥʠʷʤʠ: ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ 

ʧʨʦʪʝʠʥʘ ʩ 16,4 ʜʦ 18,3% ʩʪʝʢʣʦʚʠʜʥʦʩʪʴ ʜʦʩʪʠʛʘʝʪ 95%, ʘ ʩʦʜʝʨʞʘʥʠʝ ʢʣʝʡʢʦʚʠʥʳ 

ʚʦʟʨʘʩʪʘʝʪ ʜʦ 35,3%. ʗʥʪʘʨʥʘʷ 160 ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʫʩʪʦʡʯʠʚʳʡ ʨʦʩʪ ʚʩʝʭ ʧʦʢʘʟʘʪʝʣʝʡ, 

ʩʦʭʨʘʥʷʷ ʙʘʣʘʥʩ ʤʝʞʜʫ ʢʘʯʝʩʪʚʝʥʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ. 

ʋ ʩʦʨʪʘ ʂʘʨʛʘʣʘ 69 ʚ 2025 ʛ., ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʫʩʣʦʚʠʷʤʠ 2024 ʛʦʜʘ, ʦʪʤʝʯʝʥʦ 

ʫʚʝʣʠʯʝʥʠʝ ʩʪʝʢʣʦʚʠʜʥʦʩʪʠ ʩ 56 ʜʦ 77% ʠ ʩʦʜʝʨʞʘʥʠʷ ʢʣʝʡʢʦʚʠʥʳ ʩ 32,5 ʜʦ 36,1%, 

ʪʦʛʜʘ ʢʘʢ ʂʘʨʛʘʣʘ 9 ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʙʦʣʝʝ ʚʳʨʘʞʝʥʥʦʝ ʫʣʫʯʰʝʥʠʝ, ʦʩʦʙʝʥʥʦ ʧʦ 

ʩʪʝʢʣʦʚʠʜʥʦʩʪʠ (70-88%) ʠ ʧʨʦʪʝʠʥʫ (15,2-16,8%). 

 

 
ʈʠʩʫʥʦʢ 3 ï ʆʮʝʥʢʘ ʩʪʝʢʣʦʚʠʜʥʦʩʪʠ, ʩʦʜʝʨʞʘʥʠʷ ʧʨʦʪʝʠʥʘ ʠ ʢʣʝʡʢʦʚʠʥʳ ʫ ʩʦʨʪʦʚ 

ʠ ʩʝʣʝʢʮʠʦʥʥʳʭ ʣʠʥʠʡ ʚ 2024ï2025 ʛʛ. 

 

ɺ ʮʝʣʦʤ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʚ 2025 ʛʦʜʫ 

ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʥʘʢʦʧʣʝʥʠʷ ʙʝʣʢʘ ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʩʪʨʫʢʪʫʨʳ ʟʝʨʥʘ, ʯʪʦ ʦʪʨʘʟʠʣʦʩʴ ʥʘ ʧʦʚʳʰʝʥʠʠ ʩʪʝʢʣʦʚʠʜʥʦʩʪʠ ʠ ʫʣʫʯʰʝʥʠʠ ʢʘʯʝʩʪʚʘ 

ʢʣʝʡʢʦʚʠʥʳ. ʇʨʠ ʵʪʦʤ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʤʠ ʷʚʣʷʶʪʩʷ ʛʝʥʦʪʠʧʳ, ʩʦʯʝʪʘʶʱʠʝ 

ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʧʨʦʪʝʠʥʘ ʠ ʢʣʝʡʢʦʚʠʥʳ ʩ ʚʳʩʦʢʦʡ ʩʪʝʢʣʦʚʠʜʥʦʩʪʴʶ, ʚ ʯʘʩʪʥʦʩʪʠ 

ʣʠʥʠʠ 242-243ʪ/24 ʠ 247-257ʪ/24, ʘ ʪʘʢʞʝ ʦʪʜʝʣʴʥʳʝ ʩʦʨʪʘ ʠʟ ʩʝʨʠʠ çʗʥʪʘʨʥʘʷè. 

ɼʣʷ ʚʩʝʩʪʦʨʦʥʥʝʡ ʠ ʦʙʲʝʢʪʠʚʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʦʨʪʦʚ ʠ ʩʝʣʝʢʮʠʦʥʥʳʭ ʣʠʥʠʡ 

ʥʘʨʷʜʫ ʩ ʘʥʘʣʠʟʦʤ ʘʙʩʦʣʶʪʥʳʭ ʟʥʘʯʝʥʠʡ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʠʥʮʠʧʠʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ 

ʧʨʠʦʙʨʝʪʘʝʪ ʠʭ ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʠʥʪʝʨʧʨʝʪʘʮʠʷ. ʆʥʘ ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʪʴ ʜʦʩʪʦʚʝʨʥʦʩʪʴ 

ʚʳʷʚʣʝʥʥʳʭ ʨʘʟʣʠʯʠʡ, ʫʨʦʚʝʥʴ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ ʧʨʠʟʥʘʢʦʚ, ʘ ʪʘʢʞʝ ʩʪʝʧʝʥʴ ʥʘʜʸʞʥʦʩʪʠ 

ʧʦʣʫʯʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ. 

ɸʥʘʣʠʟ ʩʨʝʜʥʠʭ ʚʝʣʠʯʠʥ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʚʳʨʘʞʝʥʥʦʡ ʧʦʣʦʞʠʪʝʣʴʥʦʡ 

ʜʠʥʘʤʠʢʝ ʚʩʝʭ ʠʟʫʯʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚ 2025 ʛʦʜʫ. ʊʘʢ, ʩʨʝʜʥʷʷ ʤʘʩʩʘ 1000 ʟʸʨʝʥ 
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ʫʚʝʣʠʯʠʣʘʩʴ ʩ 37,2Ñ1,42 ʜʦ 46,63Ñ1,68 ʛ, ʥʘʪʫʨʘ ʟʝʨʥʘ ð ʩ 790,2Ñ6,9 ʜʦ 808,8Ñ5,27 ʛ/ʣ, 

ʩʪʝʢʣʦʚʠʜʥʦʩʪʴ - ʩ 67,5Ñ2,15 ʜʦ 89,8Ñ1,86%. ɸʥʘʣʦʛʠʯʥʘʷ ʪʝʥʜʝʥʮʠʷ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ 

ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʧʨʦʪʝʠʥʘ (ʩ 14,81Ñ0,37 ʜʦ 16,54Ñ0,46%) ʠ ʢʣʝʡʢʦʚʠʥʳ (ʩ 34,53Ñ1,9 ʜʦ 

37,76Ñ0,7%), ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʦʙʱʝʝ ʫʣʫʯʰʝʥʠʝ ʢʘʯʝʩʪʚʝʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʟʝʨʥʘ. 

ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʨʘʟʣʠʯʠʡ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʚʝʣʠʯʠʥʘʤʠ ʅʉʈ . ɼʣʷ 

ʤʘʩʩʳ 1000 ʟʸʨʝʥ ʜʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʩʦʩʪʘʚʠʣ 3,05 ʛ ʚ 2024 ʛʦʜʫ ʠ 4,2 ʛ ʚ 2025 ʛʦʜʫ, ʜʣʷ 

ʥʘʪʫʨʳ ʟʝʨʥʘ - 16,8 ʠ 12,4 ʛ/ʣ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʇʦ ʩʪʝʢʣʦʚʠʜʥʦʩʪʠ ʟʥʘʯʝʥʠʷ ʅʉʈ  

ʥʘʭʦʜʠʣʠʩʴ ʚ ʧʨʝʜʝʣʘʭ 5,8-4,9%, ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʧʨʦʪʝʠʥʘ - 0,77-1,05%, ʧʦ ʢʣʝʡʢʦʚʠʥʝ 

- 3,92-2,05%. ʋʢʘʟʘʥʥʳʝ ʟʥʘʯʝʥʠʷ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʟʥʘʯʠʤʦʩʪʠ 

ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ ʠʟʫʯʘʝʤʳʤʠ ʛʝʥʦʪʠʧʘʤʠ ʧʦ ʙʦʣʴʰʠʥʩʪʚʫ ʘʥʘʣʠʟʠʨʫʝʤʳʭ ʧʨʠʟʥʘʢʦʚ. 

ʆʮʝʥʢʘ ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʘʨʠʘʮʠʠ (Cv) ʧʦʟʚʦʣʠʣʘ ʫʩʪʘʥʦʚʠʪʴ ʩʪʝʧʝʥʴ 

ʠʟʤʝʥʯʠʚʦʩʪʠ ʧʦʢʘʟʘʪʝʣʝʡ ʚ ʧʨʝʜʝʣʘʭ ʚʳʙʦʨʢʠ. ɺ 2024 ʛʦʜʫ ʥʘʠʙʦʣʴʰʘʷ 

ʚʘʨʠʘʙʝʣʴʥʦʩʪʴ ʦʪʤʝʯʝʥʘ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʢʣʝʡʢʦʚʠʥʳ (17,4%) ʠ ʤʘʩʩʝ 1000 ʟʸʨʝʥ 

(12,1%), ʪʦʛʜʘ ʢʘʢ ʥʘʪʫʨʘ ʟʝʨʥʘ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʘʩʴ ʤʠʥʠʤʘʣʴʥʦʡ ʠʟʤʝʥʯʠʚʦʩʪʴʶ 

(2,76%). ɺ 2025 ʛʦʜʫ ʥʘʙʣʶʜʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʢ ʩʥʠʞʝʥʠʶ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ ʧʦ 

ʙʦʣʴʰʠʥʩʪʚʫ ʧʨʠʟʥʘʢʦʚ, ʦʩʦʙʝʥʥʦ ʧʦ ʥʘʪʫʨʝ ʟʝʨʥʘ (2,06%) ʠ ʩʪʝʢʣʦʚʠʜʥʦʩʪʠ (6,6%), 

ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʙʦʣʝʝ ʚʳʨʦʚʥʝʥʥʳʝ ʫʩʣʦʚʠʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʫʨʦʞʘʷ. ʉʫʱʝʩʪʚʝʥʥʦʝ 

ʫʤʝʥʴʰʝʥʠʝ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʢʣʝʡʢʦʚʠʥʳ (ʜʦ 5,82%) ʪʘʢʞʝ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʩʪʘʙʠʣʠʟʘʮʠʠ ʜʘʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ. 

ʇʦʢʘʟʘʪʝʣʠ ʪʦʯʥʦʩʪʠ ʦʧʳʪʘ (ʈ, %) ʥʘʭʦʜʷʪʩʷ ʥʘ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ ʧʦ ʚʩʝʤ 

ʧʨʠʟʥʘʢʘʤ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʥʘʜʸʞʥʦʩʪʴ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ. ʅʘʠʙʦʣʝʝ 

ʚʳʩʦʢʘʷ ʪʦʯʥʦʩʪʴ ʫʩʪʘʥʦʚʣʝʥʘ ʜʣʷ ʥʘʪʫʨʳ ʟʝʨʥʘ (0,87-0,65%) ʠ ʩʪʝʢʣʦʚʠʜʥʦʩʪʠ (3,18-

2,08%). ʅʝʩʢʦʣʴʢʦ ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʟʥʘʯʝʥʠʷ ʈ ʦʪʤʝʯʝʥʳ ʜʣʷ ʤʘʩʩʳ 1000 ʟʸʨʝʥ (3,82-

3,6%) ʠ ʩʦʜʝʨʞʘʥʠʷ ʢʣʝʡʢʦʚʠʥʳ (5,51-1,84%), ʦʜʥʘʢʦ ʦʥʠ ʥʝ ʚʳʭʦʜʷʪ ʟʘ ʧʨʝʜʝʣʳ 

ʜʦʧʫʩʪʠʤʳʭ ʟʥʘʯʝʥʠʡ ʜʣʷ ʧʦʣʝʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ɺ ʮʝʣʦʤ ʩʦʚʦʢʫʧʥʦʩʪʴ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʫʢʘʟʳʚʘʝʪ ʥʘ ʚʳʩʦʢʫʶ 

ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʠ ʧʦʟʚʦʣʷʝʪ ʢʦʨʨʝʢʪʥʦ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴ 

ʚʳʷʚʣʝʥʥʳʝ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʩʦʨʪʘʤʠ ʠ ʩʝʣʝʢʮʠʦʥʥʳʤʠ ʣʠʥʠʷʤʠ. ʉʥʠʞʝʥʠʝ 

ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʨʦʩʪʦʤ ʩʨʝʜʥʠʭ ʟʥʘʯʝʥʠʡ ʚ 2025 ʛʦʜʫ ʧʦʜʪʚʝʨʞʜʘʝʪ 

ʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʟʝʨʥʘ, ʦʙʝʩʧʝʯʠʚʰʠʝ ʥʝ ʪʦʣʴʢʦ 

ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʧʦʢʘʟʘʪʝʣʝʡ, ʥʦ ʠ ʠʭ ʙʦʣʴʰʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʚʝʜʸʥʥʳʡ ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʦʨʛʘʥʠʯʥʦ ʜʦʧʦʣʥʷʝʪ 

ʦʮʝʥʢʫ ʢʘʯʝʩʪʚʘ ʟʝʨʥʘ ʠ ʦʙʦʩʥʦʚʳʚʘʝʪ ʚʳʜʝʣʝʥʠʝ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʛʝʥʦʪʠʧʦʚ ʜʣʷ 

ʜʘʣʴʥʝʡʰʝʡ ʩʝʣʝʢʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʠ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʚʥʝʜʨʝʥʠʷ. 

ɿʘʢʣʶʯʝʥʠʝ. ʇʨʦʚʝʜʸʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʟʚʦʣʠʣʠ ʫʩʪʘʥʦʚʠʪʴ, ʯʪʦ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʟʝʨʥʘ ʫ ʠʟʫʯʝʥʥʳʭ ʩʦʨʪʦʚ ʠ ʩʝʣʝʢʮʠʦʥʥʳʭ ʣʠʥʠʡ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʠʭ ʛʝʥʝʪʠʯʝʩʢʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ, ʪʘʢ ʠ ʫʩʣʦʚʠʷʤʠ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ 

ʧʝʨʠʦʜʘ. ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʜʘʥʥʳʭ ʟʘ 2024-2025 ʛʛ. ʚʳʷʚʠʣ ʫʩʪʦʡʯʠʚʫʶ 

ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʜʠʥʘʤʠʢʫ ʧʦ ʚʩʝʤ ʦʩʥʦʚʥʳʤ ʧʨʠʟʥʘʢʘʤ, ʚʢʣʶʯʘʷ ʤʘʩʩʫ 1000 ʟʸʨʝʥ, 

ʥʘʪʫʨʫ, ʩʪʝʢʣʦʚʠʜʥʦʩʪʴ, ʩʦʜʝʨʞʘʥʠʝ ʧʨʦʪʝʠʥʘ ʠ ʢʣʝʡʢʦʚʠʥʳ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ 2025 ʛʦʜʫ ʩʣʦʞʠʣʠʩʴ ʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʟʝʨʥʘ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʥʝ ʪʦʣʴʢʦ ʫʚʝʣʠʯʝʥʠʶ ʘʙʩʦʣʶʪʥʳʭ ʟʥʘʯʝʥʠʡ 

ʧʦʢʘʟʘʪʝʣʝʡ, ʥʦ ʠ ʩʥʠʞʝʥʠʶ ʠʭ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ. ʕʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʙʦʣʝʝ ʧʦʣʥʫʶ 

ʨʝʘʣʠʟʘʮʠʶ ʧʨʦʜʫʢʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʛʝʥʦʪʠʧʦʚ ʠ ʧʦʚʳʰʝʥʠʝ ʩʪʘʙʠʣʴʥʦʩʪʠ 

ʢʘʯʝʩʪʚʝʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. 

ʅʘʠʙʦʣʴʰʫʶ ʦʪʟʳʚʯʠʚʦʩʪʴ ʥʘ ʫʣʫʯʰʝʥʠʝ ʫʩʣʦʚʠʡ ʩʨʝʜʳ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ 

ʩʝʣʝʢʮʠʦʥʥʳʝ ʣʠʥʠʠ, ʚ ʯʘʩʪʥʦʩʪʠ 242-243ʪ/24, 247-257ʪ/24 ʠ 316/ʂʉ-ʪ-24, ʢʦʪʦʨʳʝ 

ʩʦʯʝʪʘʣʠ ʟʥʘʯʠʪʝʣʴʥʳʡ ʨʦʩʪ ʧʨʦʜʫʢʪʠʚʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʩ ʫʣʫʯʰʝʥʠʝʤ ʢʘʯʝʩʪʚʝʥʥʳʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʟʝʨʥʘ. ʉʨʝʜʠ ʩʦʨʪʦʚ ʥʘʠʙʦʣʝʝ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʤʠ ʧʦ ʢʦʤʧʣʝʢʩʫ 

ʧʨʠʟʥʘʢʦʚ ʩʣʝʜʫʝʪ ʩʯʠʪʘʪʴ ʦʙʨʘʟʮʳ ʩʝʨʠʠ çʗʥʪʘʨʥʘʷè, ʦʩʦʙʝʥʥʦ ʗʥʪʘʨʥʘʷ 90 ʠ 
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ʗʥʪʘʨʥʘʷ 60, ʦʪʣʠʯʘʶʱʠʝʩʷ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʩʪʝʢʣʦʚʠʜʥʦʩʪʠ, ʧʨʦʪʝʠʥʘ ʠ 

ʢʣʝʡʢʦʚʠʥʳ. ʉʦʨʪ ʂʘʨʛʘʣʘ 69 ʚʳʜʝʣʷʝʪʩʷ ʚʳʩʦʢʠʤʠ ʟʥʘʯʝʥʠʷʤʠ ʥʘʪʫʨʳ ʟʝʨʥʘ, ʯʪʦ 

ʧʦʜʪʚʝʨʞʜʘʝʪ ʝʛʦ ʮʝʥʥʦʩʪʴ ʢʘʢ ʠʩʪʦʯʥʠʢʘ ʜʘʥʥʦʛʦ ʧʨʠʟʥʘʢʘ. 

ʈʝʟʫʣʴʪʘʪʳ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʧʦʜʪʚʝʨʞʜʘʶʪ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʚʳʷʚʣʝʥʥʳʭ 

ʨʘʟʣʠʯʠʡ ʠ ʥʘʜʸʞʥʦʩʪʴ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʦʙʦʩʥʦʚʘʥʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʚ ʩʝʣʝʢʮʠʦʥʥʦʡ ʧʨʘʢʪʠʢʝ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʦʤʧʣʝʢʩʥʘʷ ʦʮʝʥʢʘ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʟʝʨʥʘ ʧʦʟʚʦʣʠʣʘ 

ʚʳʜʝʣʠʪʴ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʛʝʥʦʪʠʧʳ, ʩʦʯʝʪʘʶʱʠʝ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʨʠ 

ʜʘʣʴʥʝʡʰʝʤ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʠ ʩʝʣʝʢʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʠ ʚʥʝʜʨʝʥʠʠ 

ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʭ ʩʦʨʪʦʚ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ. 

ɹʣʘʛʦʜʘʨʥʦʩʪʴ. ʇʨʝʜʩʪʘʚʣʝʥʥʘʷ ʨʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ ʇʨʦʛʨʘʤʤʥʦ-

ʮʝʣʝʚʦʛʦ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʄʠʥʠʩʪʝʨʩʪʚʘ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ʧʦ 

ʙʶʜʞʝʪʥʦʡ ʧʨʦʛʨʘʤʤʝ 267,  BR24892821 «ʉʝʣʝʢʮʠʷ ʠ ʧʝʨʚʠʯʥʦʝ ʩʝʤʝʥʦʚʦʜʩʪʚʦ 

ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʧʦʪʝʥʮʠʘʣʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, ʢʘʯʝʩʪʚʘ ʠ 

ʩʪʨʝʩʩʦʫʩʪʦʡʯʠʚʦʩʪʠ ʚ ʨʘʟʣʠʯʥʳʭ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʟʦʥʘʭ ʂʘʟʘʭʩʪʘʥʘ» (2024-

2026 ʛʛ). 

 
 

 

ʃʠʪʝʨʘʪʫʨʘ: 

 

[1] ʂʠʨʴʷʥʦʚ, ɸ.ɸ., ɹʘʙʝʥʢʦ ʃ.ʄ. ʊʚʝʨʜʘʷ ʧʰʝʥʠʮʘ: ʙʠʦʣʦʛʠʷ, ʩʝʣʝʢʮʠʷ ʠ ʪʝʭʥʦʣʦʛʠʷ 

ʚʦʟʜʝʣʳʚʘʥʠʷ. ï ʄ.: ʂʦʣʦʩ, 2012. ï 3 20 ʩ. 

[2] Dexter, J. E., Marchylo B. A. Recent trends in durum wheat milling and pasta processing 

// Trends in Food Science & Technology, 2001. ï Vol. 12. ï No. 3-4. ï P. 131ï140. 

https://kumakursk.ru/wp-content/uploads/2020/06/bc2cbf4ed958dbdf15270b8cf5a0d36a2928.pdf  

[3] ɾʫʯʝʥʢʦ, ɸ.ɸ. ʕʢʦʣʦʛʠʯʝʩʢʘʷ ʛʝʥʝʪʠʢʘ ʢʫʣʴʪʫʨʥʳʭ ʨʘʩʪʝʥʠʡ ʠ ʧʨʦʙʣʝʤʳ ʘʛʨʦ-

ʩʬʝʨʳ (ʪʝʦʨʠʷ ʠ ʧʨʘʢʪʠʢʘ): ʤʦʥʦʛʨʘʬʠʷ. ɺ ʜʚʫʭ ʪʦʤʘʭ. ï ʄ.: OOO çʀʟʜʘʪʝʣʴʩʪʚʦ ɸʛʨʦʨʫʩè, 

2004. ï ʊʦʤ I. ï 690 ʩ. https://cyberleninka.ru/article/n/zhuchenko-a-a-ekologicheskaya-genetika-

kulturnyh-rasteniy-i-problemy-agrosfery-teoriya-i-praktika-monografiya-v-dvuh-tomah-m-ooo   

[4] ʉʘʧʨʳʢʠʥ, ɺ.ʅ., ɻʦʥʯʘʨʦʚ ʅ.ʇ. ɺʣʠʷʥʠʝ ʫʩʣʦʚʠʡ ʚʳʨʘʱʠʚʘʥʠʷ ʥʘ ʢʘʯʝʩʪʚʦ ʟʝʨʥʘ 

ʪʚʝʨʜʦʡ ʧʰʝʥʠʮʳ // ɿʝʨʥʦʚʦʝ ʭʦʟʷʡʩʪʚʦ ʈʦʩʩʠʠ, 2015. ï ˉ 2. ï ʉ. 18-22. 

[5] Flagella, Z., Giuliani M.M., Giuzio L., Volpi C. and Masci, S. (2010) Influence of Water 

Deficit on Durum Wheat Storage Protein Composition and Technological Quality. European Journal 

of Agronomy, 33. ï ʈ. 197-207. https://doi.org/10.1016/j.eja.2010.05.006 

[6] ʇʫʭʘʣʴʩʢʠʡ, ɺ.ɸ. ɻʝʥʝʪʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʢʘʯʝʩʪʚʘ ʟʝʨʥʘ ʧʰʝʥʠʮʳ. ï ʉʇʙ.: ɺʀʈ, 2010. ï 

280 ʩ. 

[7] ʂʫʨʦʯʢʠʥʘ, ʃ.ɸ., ʃʳʩʝʥʢʦ ɸ.ɸ. ʆʮʝʥʢʘ ʢʘʯʝʩʪʚʘ ʢʣʝʡʢʦʚʠʥʳ ʫ ʩʦʨʪʦʚ ʠ ʣʠʥʠʡ 

ʷʨʦʚʦʡ ʪʚʝʨʜʦʡ ʧʰʝʥʠʮʳ // ʉʝʣʝʢʮʠʷ ʠ ʩʝʤʝʥʦʚʦʜʩʪʚʦ, 2018. ï ˉ 4. ï ʉ. 45ï50. 

[8] ɻʆʉʊ 54478ï2011. ʇʰʝʥʠʮʘ. ʄʝʪʦʜʳ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʠ ʢʘʯʝʩʪʚʘ 

ʢʣʝʡʢʦʚʠʥʳ. ï ʄ.: ʉʪʘʥʜʘʨʪʠʥʬʦʨʤ, 2012. ï 16 ʩ. 

[9] Dashkevich, S.M., Utebayev M.U., Kradetskaya O.O., Chilimova I.V., Zhylkybaev R.S., 

Babkenov A.T. The Genetic Potential of Spring Durum Wheat Grain Quality in the North of Kazakhstan // 

OnLine Journal of Biological Sciences, 2022. ï Vol. 22. ï P. 347-

355.  https://doi.org/10.3844/ojbsci.2022.347.355  

[10] Utebayev, M., Dashkevich S., Kradetskaya O., Chilimova I., Zhylkybayev R., Zhigula T. 

et al.  Genetic diversity of prolamin loci related to grain quality in Durum Wheat (Triticum durum 

Desf.) in Kazakhstan // Life 2026, 16(1), 157, P. 1-20.  https://doi.org/10.3390/life16010157 

[11] Zhylkybaev, R.S., Zhigula T.Yu., Shpigel A.L., Pototskaya I.V. Formation of yield and 

grain quality of durum wheat under conditions of Northern Kazakhstan. Agrarian Bulletin of the Urals. 

2025; 25 (03): 360 370. https://doi.org/10.32417/1997-4868-2025-25-03-360-370  

[12] ʂʨʫʧʠʥ, ʇ.ʁ., ɹʝʩʧʘʣʦʚʘ ʃ.ɸ., ʂʨʫʧʠʥʘ ɸ.ʀ., ʗʥʦʚʩʢʠʡ ɸ.ʉ., ʂʦʨʦʙʢʦʚʘ ɺ.ɸ., 

https://kumakursk.ru/wp-content/uploads/2020/06/bc2cbf4ed958dbdf15270b8cf5a0d36a2928.pdf
https://cyberleninka.ru/article/n/zhuchenko-a-a-ekologicheskaya-genetika-kulturnyh-rasteniy-i-problemy-agrosfery-teoriya-i-praktika-monografiya-v-dvuh-tomah-m-ooo
https://cyberleninka.ru/article/n/zhuchenko-a-a-ekologicheskaya-genetika-kulturnyh-rasteniy-i-problemy-agrosfery-teoriya-i-praktika-monografiya-v-dvuh-tomah-m-ooo
https://doi.org/10.1016/j.eja.2010.05.006
https://doi.org/10.3844/ojbsci.2022.347.355
https://doi.org/10.32417/1997-4868-2025-25-03-360-370


 

98 

 

ʋʣʴʷʥʦʚ ɼ.ʉ., ʂʘʨʣʦʚ ɻ.ʀ., ɼʠʚʘʰʫʢ ʄ.ɻ. (2023). ʉʚʷʟʴ ʚʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʳʭ ʩʫʙʲʝʜʠʥʠʮ 

ʛʣʶʪʝʥʠʥʘ ʩ ʢʘʯʝʩʪʚʦʤ ʟʝʨʥʘ ʠ ʤʘʢʘʨʦʥʥʳʭ ʠʟʜʝʣʠʡ ʠʟ ʷʨʦʚʦʡ ʪʚʝʨʜʦʡ ʧʰʝʥʠʮʳ (Triticum 

turgidum spp. durum L.). ɸʛʨʦʥʦʤʠʷ, 13 (6). ï 1510 ʩ. https://doi.org/10.3390/agronomy13061510 

[13] Al Khayri, J. M., Alshegaihi R. M., Mahgoub E. I. et al. Association of High and 

Low Molecular Weight Glutenin Subunits with Gluten Strength in Tetraploid Durum Wheat // Plants. 

- 2023. ï Vol. 12. ï No. 6. ï 1416. https://doi.org/10.3390/plants12061416  

[14] Tajibayev, D., Yusov V.S., Chudinov V.A. et al. Genotype by environment 

interactions for spring durum wheat in Kazakhstan and Russia // Ecological Genetics and Genomics. - 

2021. -100099. https://doi.org/10.1016/j.egg.2021.100099    

[15] ʃʘʢʠʥ, ɻ.ʌ. ɹʠʦʤʝʪʨʠʷ. ï ʄ.: ɺʳʩʰʘʷ ʰʢʦʣʘ, 1990. 

[16] Glantz , S.A. Primer of Biostatistics. ï New York: McGraw-Hill, 1999. 

[17] Sokal, R.R., Rohlf F.J. Biometry: The Principles and Practice of Statistics in 

Biological Research. ï New York: W.H. Freeman and Company, 2012. 

 

 

 

 

References: 

 

[1] Kir'janov, A. A.,  Babenko L. M. Tverdaja pshenica: biologija, selekcija i tehnologija 

vozdelyvanija. ï M.: Kolos, 2012. ï 3 20 s. [in Russian] 

[2] Dexter, J. E., Marchylo B. A. Recent trends in durum wheat milling and pasta 

processing // Trends in Food Science & Technology, 2001. ï Vol. 12. ï No. 3-4. ï P. 131ï140. 

https://kumakursk.ru/wp-content/uploads/2020/06/bc2cbf4ed958dbdf15270b8cf5a0d36a2928.pdf  

[3] Zhuchenko, A.A. Jekologicheskaja genetika kul'turnyh rastenij i problemy agro-sfery 

(teorija i praktika): monografija. V dvuh tomah. ï M.: OOO «Izdatel'stvo Agrorus», 2004. ï Tom I. ï 

690 s. https://cyberleninka.ru/article/n/zhuchenko-a-a-ekologicheskaya-genetika-kulturnyh-rasteniy-i-

problemy-agrosfery-teoriya-i-praktika-monografiya-v-dvuh-tomah-m-ooo  [in Russian] 

[4] Saprykin, V.N., Goncharov N.P. Vlijanie uslovij vyrashhivanija na kachestvo zerna 

tverdoj pshenicy // Zernovoe hozjajstvo Rossii, 2015. ï ˉ 2. ï S. 18-22. [in Russian] 

[5] Flagella, Z., Giuliani M.M., Giuzio L., Volpi C. and Masci, S. (2010) Influence of 

Water Deficit on Durum Wheat Storage Protein Composition and Technological Quality. European 

Journal of Agronomy, 33. ï R. 197-207. https://doi.org/10.1016/j.eja.2010.05.006 

[6] Puhal'skij, V.A.  Geneticheskie osnovy kachestva zerna pshenicy. ï SPb.: VIR, 2010. 

ï 280 s. [in Russian] 

[7] Kurochkina, L.A.,  Lysenko A.A. Ocenka kachestva klejkoviny u sortov i linij jarovoj 

tverdoj pshenicy // Selekcija i semenovodstvo, 2018. ï ˉ 4. ï S. 45ï50. [in Russian] 

[8] GOST 54478ï2011. Pshenica. Metody opredelenija kolichestva i kachestva 

klejkoviny. ï M.: Standartinform, 2012. ï 16 s. [in Russian] 

[9] Dashkevich, S.M., Utebayev M.U., Kradetskaya O.O., Chilimova I.V., Zhylkybaev 

R.S., Babkenov A.T. The Genetic Potential of Spring Durum Wheat Grain Quality in the North of 

Kazakhstan // OnLine Journal of Biological Sciences, 2022. ï Vol. 22. ï P. 347-355.  

https://doi.org/10.3844/ojbsci.2022.347.355  

[10] Utebayev, M., Dashkevich S., Kradetskaya O., Chilimova I., Zhylkybayev R., Zhigula 

T. et al.  Genetic diversity of prolamin loci related to grain quality in Durum Wheat (Triticum durum 

Desf.) in Kazakhstan // Life 2026, 16(1), 157, P. 1-20.  https://doi.org/10.3390/life16010157 

[11] Zhylkybaev, R.S., Zhigula T.Yu., Shpigel A.L., Pototskaya I.V. Formation of yield 

and grain quality of durum wheat under conditions of Northern Kazakhstan. Agrarian Bulletin of the 

Urals. 2025; 25 (03): 360 370. https://doi.org/10.32417/1997-4868-2025-25-03-360-370  

[12] Krupin, P.J.,  Bespalova L.A., Krupina A.I., Janovskij A.S., Korobkova V.A., 

Ul'janov D.S., Karlov G.I., Divashuk M.G. (2023). Svjaz' vysokomolekuljarnyh sub#edinic gljutenina 

s kachestvom zerna i makaronnyh izdelij iz jarovoj tverdoj pshenicy (Triticum turgidum spp. durum 

L.). Agronomija, 13 (6). ï 1510 s. https://doi.org/10.3390/agronomy13061510 [in Russian] 

[13] Al Khayri, J. M., Alshegaihi R. M., Mahgoub E. I. et al. Association of High and 

Low Molecular Weight Glutenin Subunits with Gluten Strength in Tetraploid Durum Wheat // Plants. 

https://doi.org/10.3390/agronomy13061510
https://doi.org/10.3390/plants12061416
https://doi.org/10.1016/j.egg.2021.100099
https://doi.org/10.3390/agronomy13061510


 

99 

 

- 2023. ï Vol. 12. ï No. 6. ï 1416. https://doi.org/10.3390/plants12061416  

[14] Tajibayev, D., Yusov V.S., Chudinov V.A. et al. Genotype by environment 

interactions for spring durum wheat in Kazakhstan and Russia // Ecological Genetics and Genomics. - 

2021. -100099. https://doi.org/10.1016/j.egg.2021.100099    

[15] Lakin, G.F. Biometrija. ï M.: Vysshaja shkola, 1990. [in Russian] 

[16] Glantz , S.A. Primer of Biostatistics. ï New York: McGraw-Hill, 1999. 

[17] Sokal, R.R., Rohlf F.J. Biometry: The Principles and Practice of Statistics in 

Biological Research. ï New York: W.H. Freeman and Company, 2012. 

 

 

 

 

 

ɹɸʊʓʉ פɸɿɸפʉʊɸʅ ɾɸנɼɸʁʓʅɼɸ ᴄʈʊתʈʃɯ ɻɽʅʆʊʀʇʊɯ  ɾɸɿɼʓפ פɸʊʊʓ 

ɹʀɼɸʁ תʃɻɯʃɽʈɯ ɼᴄʅ ʉɸʇɸʉʓ  ʂᴆʈʉɽʊʂɯʐʊɽʈɯʅɯר ᴆɿɻɽʈɻɯʐʊɯɻɯ 

 

ɻʫʙʘʰʝʚʘ ɹ.ɽ.ĭ,  ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ סʳʣʳʤʜʘʨʳʥʳש ʢʘʥʜʠʜʘʪʳ 

ʎʳʛʘʥʢʦʚ ɺ.ʀ.Į, ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ סʳʣʳʤʜʘʨʳʥʳש ʢʘʥʜʠʜʘʪʳ 

ɹʫʣʝʢʦʚʘ ɸ.ɸ.ĭ, ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ סʳʣʳʤʜʘʨʳʥʳש ʢʘʥʜʠʜʘʪʳ 

ʎʳʛʘʥʢʦʚ ɸ.ɺ.2, ʘסʘ סʳʣʳʤʠ ץʳʟʤʝʪʢʝʨ 

ʃʠʤʘʥʩʢʘʷ ɺ.ɹ.į, ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ סʳʣʳʤʜʘʨʳʥʳש ʢʘʥʜʠʜʘʪʳ 

ʎʳʛʘʥʢʦʚʘ ʄ.ʖ.Į, ʘסʘ סʳʣʳʤʠ ץʳʟʤʝʪʢʝʨ 

 

ĭɾϸϬʛʽʨ ʭʘʥ ʘʪʳʥʜʘϤʳ ɹʘʪʳʩ ϧʘʟʘϨʩʪʘʥ ʘʛʨʘʨʣʳϨ-ʪʝʭʥʠʢʘʣʳϨ ʫʥʠʚʝʨʩʠʪʝʪʽ, ʆʨʘʣ Ϩ., 

ϧʘʟʘϨʩʪʘʥ  
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ɸשʜʘʪʧʘ. ʄʘץʘʣʘʜʘ ɹʘʪʳʩ פʘʟʘץʩʪʘʥ ʞʘסʜʘʡʳʥʜʘ ʝʛʽʩʪʽʢʢʝ ʘʣʳʥסʘʥ ᴅʨʪװʨʣʽ 

ʛʝʥʦʪʠʧʪʝʨʛʝ ʪʠʝʩʽʣʽ ʞʘʟʜʳץ ץʘʪʪʳ ʙʠʜʘʡ ʜᴅʥʜʝʨʽʥʽש ʩʘʧʘʣʳץ ʩʠʧʘʪʪʘʤʘʣʘʨʳʥʳש ʚʘʨʠʘʮʠʷʩʳʥ 

ʢʝʰʝʥʜʽ ʪʘʣʜʘʫ ʥᴅʪʠʞʝʣʝʨʽ ײʩʳʥʳʣסʘʥ. ɿʝʨʪʪʝʫʜʽש ʥʝʛʽʟʛʽ ʤʘץʩʘʪʳ ï ʜᴅʥʥʽש ʥʝʛʽʟʛʽ ʩʘʧʘ 

ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥ ʢʝʰʝʥʜʽ ʙʘסʘʣʘʫ ʘʨץʳʣʳ ʩʦʨʪʪʘʨ ʤʝʥ ʩʝʣʝʢʮʠʷʣʳץ ʩʳʟʳץʪʘʨʜʳש ᴇʥʽʤʜʽʣʽʢ ʞᴅʥʝ 

ʪʝʭʥʦʣʦʛʠʷʣʳץ ᴅʣʝʫʝʪʽʥ ʞʘʥ-ʞʘץʪʳ ʘʥʳץʪʘʫ, ʩʦʥʜʘʡ-ʘץ ʦʜʘʥ ᴅʨʽ ʩʝʣʝʢʮʠʷ ʞᴅʥʝ ʧʨʘʢʪʠʢʘʣʳץ 

 .ʰʽʥ ʧʝʨʩʧʝʢʪʠʚʘʣʳ ʛʝʥʦʪʠʧʪʝʨʜʽ ʙᴇʣʽʧ ʢᴇʨʩʝʪʫװ ʦʣʜʘʥʫץ

ɹʘסʘʣʘʫ ʥʝʛʽʟʛʽ ʢʨʠʪʝʨʠʡʣʝʨʽ ʨʝʪʽʥʜʝ 1000 ʜᴅʥʥʽש ʤʘʩʩʘʩʳ, ʜᴅʥʥʽש ʥʘʪʫʨʘʩʳ, ʰʳʥʳ 

ʪᴅʨʽʟʜʽʣʽʢ, ʧʨʦʪʝʠʥ ʞᴅʥʝ ʢʣʝʡʢʦʚʠʥʘ ʤᴇʣʰʝʨʽ ץʦʣʜʘʥʳʣʜʳ, ʙײʣ ʢᴇʨʩʝʪʢʽʰʪʝʨ ʜᴅʥʥʽש ᴇʥʽʤʜʽʣʽʛʽʥ 

 ʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ʊʘʣʜʘʫ 2024ï2025װʘ ʤסʳʥ ʜʘ ʩʠʧʘʪʪʘʫסʥʜʳʣʳײץ ץʘʥʘ ʝʤʝʩ, ʪʝʭʥʦʣʦʛʠʷʣʳס

ʞʳʣʜʘʨ ʘʨʘʣʳסʳʥʜʘ ʞʠʥʘʣסʘʥ ʜʝʨʝʢʪʝʨ ʥʝʛʽʟʽʥʜʝ ʞװʨʛʽʟʽʣʽʧ, ᴅʨʪװʨʣʽ ʘʛʨʦʢʣʠʤʘʪʪʳץ 

ʞʘסʜʘʡʣʘʨʜʘ ʩʘʧʘ ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥ ʩʘʣʳʩʪʳʨʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʜʽ. ʅᴅʪʠʞʝʣʝʨ 2025 ʞʳʣʳ ʙʘʨʣʳץ 

ʟʝʨʪʪʝʣʛʝʥ ʢᴇʨʩʝʪʢʽʰʪʝʨ ʙʦʡʳʥʰʘ ʦʨʪʘʰʘ ʤᴅʥʜʝʨʜʽש ʪײʨʘץʪʳ ᴇʩʫʽʥ ʢᴇʨʩʝʪʪʽ, ʙײʣ, ʝש ʘʣʜʳʤʝʥ, 

 .ʩʳ ʪʦʣʫʳʤʝʥ ʙʘʡʣʘʥʳʩʪʳץʞʘ שʜʘʡʣʘʨʳʤʝʥ ʞᴅʥʝ ʜᴅʥʥʽסʘʣʳʧʪʘʩʫ ʞʘץ ʦʣʘʡʣʳ ʝʛʽʥץ

ʉʝʣʝʢʮʠʷʣʳץ ʩʳʟʳץʪʘʨ ʦʨʪʘ ʞʘסʜʘʡʜʳש ʞʘץʩʘʨסʘʥʳʥʘ ʝש ʩʝʟʽʤʪʘʣʜʳץ ʪʘʥʳʪʳʧ, ᴇʥʽʤʜʽ 

ʞᴅʥʝ ʩʘʧʘʣʳץ ʢᴇʨʩʝʪʢʽʰʪʝʨʜʽש ʘʡʪʘʨʣʳץʪʘʡ ᴇʩʫʽʥ ʢᴇʨʩʝʪʪʽ. çʗʥʪʘʨʥʘʷè ʪʦʙʳʥʳש ʩʦʨʪʪʘʨʳ 

ʪײʨʘץʪʳʣʳץ ʧʝʥ ʧʨʦʪʝʠʥ ʤʝʥ ʢʣʝʡʢʦʚʠʥʘ ʤᴇʣʰʝʨʽʥʽש ʞʦסʘʨʳ ʜʝשʛʝʡʽʤʝʥ ʝʨʝʢʰʝʣʝʥʩʝ, 

çʂʘʨʛʘʣʘè ʩʝʣʝʢʮʠʷʩʳʥʳש ʢʝʡʙʽʨ װʣʛʽʣʝʨʽ ʜᴅʥʥʽש ʥʘʪʫʨʘʩʳʥʳש ʞʦסʘʨʳ ʢᴇʨʩʝʪʢʽʰʽʤʝʥ ʙᴇʣʽʥʜʽ. 

ʉʪʘʪʠʩʪʠʢʘʣʳץ ʪʘʣʜʘʫ ʥᴅʪʠʞʝʣʝʨʜʽש ʩʝʥʽʤʜʽʣʽʛʽʥ ʨʘʩʪʘʜʳ ʞᴅʥʝ ץʦʣʘʡʣʳ ʞʳʣʳ ʩʠʧʘʪʪʘʨʜʳש 

ʚʘʨʠʘʙʝʣʴʜʽʣʽʛʽʥʽש ʪᴇʤʝʥʜʝʛʝʥʽʥ ʢᴇʨʩʝʪʪʽ, ʙײʣ ʛʝʥʦʪʠʧʪʝʨʜʽש ʪײʨʘץʪʳʣʳסʳʥʳש ʞʦסʘʨʳ ʝʢʝʥʽʥ 

ʜᴅʣʝʣʜʝʡʜʽ. 

ʆʩʳʣʘʡʰʘ, ʜᴅʥʥʽש ʩʘʧʘʣʳץ ʩʠʧʘʪʪʘʤʘʣʘʨʳʥ ʢʝʰʝʥʜʽ ʙʘסʘʣʘʫ ᴇʥʽʤʜʽʣʽʢ ʧʝʥ 

ʪʝʭʥʦʣʦʛʠʷʣʳץ ץʘʩʠʝʪʪʝʨʜʽש ʦשʪʘʡʣʳ װʡʣʝʩʽʤʽʥʝ ʠʝ ʛʝʥʦʪʠʧʪʝʨʜʽ ʘʥʳץʪʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʜʽ, 

ʦʣʘʨ ʩʝʣʝʢʮʠʷʣʳץ ʞײʤʳʩʪʘʨ ʤʝʥ ʧʨʘʢʪʠʢʘʣʳץ ʝʛʽʥʰʽʣʽʢ װʰʽʥ ʝʨʝʢʰʝ ץʳʟʳסʫʰʳʣʳץ ʪʫʜʳʨʘʜʳ.  

ʊʨ̔ʝʢ ʩᴇʟʜʝʨ: ʞʘʟʜʳץ ץʘʪʪʳ ʙʠʜʘʡ, ʩʦʨʪʪʘʨ ʤʝʥ ʞʝʣʽʣʝʨ, ʜᴅʥ ʩʘʧʘʩʳ, ʛʝʥʦʪʠʧʪʽʢ 

ᴇʟʛʝʨʛʽʰʪʽʢ, ʪʝʭʥʦʣʦʛʠʷʣʳץ ץʘʩʠʝʪʪʝʨ. 
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Annotation. The article presents the results of a comprehensive analysis of the variation in 

quality characteristics of spring durum wheat grain from different genotypes cultivated under the 

conditions of Western Kazakhstan. The primary objective of the study was a thorough evaluation of 

the productive and technological potential of varieties and breeding lines through the analysis of key 

grain quality indicators and the identification of the most promising genotypes for further breeding and 

practical application. 

The main evaluation criteria included thousand-kernel weight, test weight, vitreousness, 

protein content, and gluten content, allowing for characterization of both productivity and 

technological value of the grain. The analysis was based on data collected in 2024ï2025, which 

enabled comparison of quality indicators under varying agroclimatic conditions. The results 

demonstrated a consistent increase in the average values of all studied traits in 2025, likely associated 

with more favorable crop formation conditions, which contributed to improved grain filling and higher 

grain density. 

Breeding lines exhibited the highest responsiveness to improved environmental conditions, 

showing significant increases in both productive and quality characteristics. Varieties of the 

ñYantarnayaò group were distinguished by stability and high protein and gluten content, while certain 

ñKargalaò breeding samples stood out for their elevated test weight. Statistical analysis confirmed the 

reliability of the results and revealed a reduction in trait variability during the more favorable year, 

indicating enhanced stability of the genotypes. 

Thus, the comprehensive assessment of grain quality allowed for the identification of 

genotypes with an optimal combination of productivity and technological traits, representing particular 

interest for breeding programs and practical cultivation under the conditions of Western Kazakhstan. 

Keywords: spring durum wheat, varieties and lines, grain quality, genotypic variability, technological 

properties. 
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1ʊʆʆ çʉʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʘʷ ʦʧʳʪʥʘʷ ʩʪʘʥʮʠʷ ʭʣʦʧʢʦʚʦʜʩʪʚʘ ʠ ʙʘʭʯʝʚʦʜʩʪʚʘè, ʧ. ɸʪʘʢʝʥʪ, 

ʄʘʢʪʘʘʨʘʣʴʩʢʠʡ ʨ-ʦʥ, ʊʫʨʢʝʩʪʘʥʩʢʘʷ ʦʙʣ., ʂʘʟʘʭʩʪʘʥ 
2ʊʆʆ çʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʟʝʤʣʝʜʝʣʠʷ ʠ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘè, ʧ. ɸʣʤʘʣʳʙʘʢ, 

ʂʘʨʘʩʘʡʩʢʠʡ ʨ-ʦʥ., ɸʣʤʘʪʠʥʩʢʘʷ ʦʙʣ., ʂʘʟʘʭʩʪʘʥ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʤʥʦʛʦʣʝʪʥʝʡ ʩʝʣʝʢʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʧʦ 

ʩʦʟʜʘʥʠʶ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʩʦʨʪʦʚ ʣʶʮʝʨʥʳ ʠʥʪʝʥʩʠʚʥʦʛʦ ʪʠʧʘ, ʘʜʘʧʪʠʨʦʚʘʥʥʳʭ ʢ 

ʩʧʝʮʠʬʠʯʝʩʢʠʤ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ ʶʛʘ ʂʘʟʘʭʩʪʘʥʘ. ʀʩʩʣʝʜʦʚʘʥʠʷ 

ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʙʘʟʝ ʊʆʆ çʉʍʆʉ ʭʣʦʧʢʦʚʦʜʩʪʚʘ ʠ ʙʘʭʯʝʚʦʜʩʪʚʘè ʚ ʄʘʢʪʘʘʨʘʣʴʩʢʦʤ ʨʘʡʦʥʝ 

ʊʫʨʢʝʩʪʘʥʩʢʦʡ ʦʙʣʘʩʪʠ. ɸʢʪʫʘʣʴʥʦʩʪʴ ʨʘʙʦʪʳ ʦʙʫʩʣʦʚʣʝʥʘ ʜʝʬʠʮʠʪʦʤ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʭ 

ʩʝʤʷʥ ʢʦʨʤʦʚʳʭ ʢʫʣʴʪʫʨ, ʩʧʦʩʦʙʥʳʭ ʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʚʳʩʦʢʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʥʘ ʬʦʥʝ 

ʚʪʦʨʠʯʥʦʛʦ ʟʘʩʦʣʝʥʠʷ ʧʦʯʚ ʠ ʘʨʠʜʥʦʩʪʠ ʢʣʠʤʘʪʘ. 

ɺ ʭʦʜʝ ʵʢʩʧʝʨʠʤʝʥʪʦʚ 2023-2025 ʛʛ. ʧʨʦʚʝʜʝʥʘ ʢʦʤʧʣʝʢʩʥʘʷ ʦʮʝʥʢʘ 34 ʢʦʣʣʝʢʮʠʦʥʥʳʭ ʠ 

20 ʢʦʥʢʫʨʩʥʳʭ ʩʦʨʪʦʦʙʨʘʟʮʦʚ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʫʩʣʦʚʠʷʭ ʘʥʦʤʘʣʴʥʦ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ ʠ 

ʜʝʬʠʮʠʪʘ ʦʩʘʜʢʦʚ ʨʝʰʘʶʱʝʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʛʝʥʝʪʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʤʥʦʛʦʫʢʦʩʥʦʩʪʠ ʠ ʪʝʤʧʳ 

ʨʝʛʝʥʝʨʘʮʠʠ ʪʨʘʚʦʩʪʦʷ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʠʩʪʝʤʥʦʛʦ ʦʪʙʦʨʘ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥ ʧʝʨʩʧʝʢʪʠʚʥʳʡ 

ʩʦʨʪʦʦʙʨʘʟʝʮ ʄ-2552, ʢʦʪʦʨʳʡ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʦ ʧʨʝʚʳʩʠʣ ʨʘʡʦʥʠʨʦʚʘʥʥʳʡ ʩʪʘʥʜʘʨʪ 

ɼʘʤʫ-12 ʧʦ ʢʣʶʯʝʚʳʤ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʮʝʥʥʳʤ ʧʨʠʟʥʘʢʘʤ. 

ʇʦʢʘʟʘʪʝʣʠ ʫʨʦʞʘʡʥʦʩʪʠ ʩʫʭʦʛʦ ʩʝʥʘ ʫ ʦʙʨʘʟʮʘ ʄ-2552 ʩʦʩʪʘʚʠʣʠ 252 ʮ/ʛʘ ʧʨʠ 

ʬʦʨʤʠʨʦʚʘʥʠʠ 5-6 ʧʦʣʥʦʮʝʥʥʳʭ ʫʢʦʩʦʚ ʟʘ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ. ʃʠʥʠʷ ʦʪʣʠʯʘʝʪʩʷ ʚʳʩʦʢʦʡ 

ʦʙʣʠʩʪʚʝʥʥʦʩʪʴʶ (54,2%) ʠ ʩʦʣʝʫʩʪʦʡʯʠʚʦʩʪʴʶ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʝʸ ʜʣʷ ʚʥʝʜʨʝʥʠʷ 

ʚ ʭʣʦʧʢʦʚʦ-ʣʶʮʝʨʥʦʚʳʝ ʩʝʚʦʦʙʦʨʦʪʳ ʨʝʛʠʦʥʘ. ʉʝʤʝʥʥʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʦʪʦʙʨʘʥʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ ʜʦʩʪʠʛʣʘ 2,8-3,0 ʛ ʧʦ ʤʘʩʩʝ 1000 ʩʝʤʷʥ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʫʩʢʦʨʝʥʥʦʛʦ 

ʨʘʟʤʥʦʞʝʥʠʷ. ɺ 2025 ʛʦʜʫ ʩʦʨʪʦʦʙʨʘʟʝʮ ʄ-2552 ʙʳʣ ʦʬʠʮʠʘʣʴʥʦ ʧʝʨʝʜʘʥ ʥʘ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʝ 

ʩʦʨʪʦʠʩʧʳʪʘʥʠʝ (ɻʉʀ). ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠʤʝʶʪ ʚʘʞʥʦʝ ʧʨʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ 

ʜʠʚʝʨʩʠʬʠʢʘʮʠʠ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ ʠ ʫʢʨʝʧʣʝʥʠʷ ʢʦʨʤʦʚʦʡ ʙʘʟʳ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʚ ʘʨʠʜʥʳʭ 

ʟʦʥʘʭ ʨʝʩʧʫʙʣʠʢʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʃʶʮʝʨʥʘ (Medicago sativa L.), ʩʝʣʝʢʮʠʷ, ʟʘʩʦʣʝʥʥʳʝ ʧʦʯʚʳ, 

ʫʨʦʞʘʡʥʦʩʪʴ, ʤʥʦʛʦʫʢʦʩʥʦʩʪʴ, ʘʜʘʧʪʠʚʥʦʩʪʴ, ʊʫʨʢʝʩʪʘʥʩʢʘʷ ʦʙʣʘʩʪʴ, ʩʦʨʪʦʦʙʨʘʟʝʮ ʄ-2552. 
 

ɺʚʝʜʝʥʠʝ. ɺ ʘʛʨʘʨʥʦʤ ʩʝʢʪʦʨʝ ʊʫʨʢʝʩʪʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʣʶʮʝʨʥʘ (Medicago sativa 

L.) ʪʨʘʜʠʮʠʦʥʥʦ ʟʘʥʠʤʘʝʪ ʧʦʟʠʮʠʶ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʤʝʣʠʦʨʘʥʪʘ ʠ ʢʣʶʯʝʚʦʛʦ ʠʩʪʦʯʥʠʢʘ 

ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʙʝʣʢʘ. ɺ ʫʩʣʦʚʠʷʭ ʄʘʢʪʘʘʨʘʣʴʩʢʦʛʦ ʨʘʡʦʥʘ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʛʦʩʷ 

ʞʝʩʪʢʠʤ ʪʝʤʧʝʨʘʪʫʨʥʳʤ ʨʝʞʠʤʦʤ ʠ ʘʨʠʜʥʦʩʪʴʶ, ʜʘʥʥʘʷ ʢʫʣʴʪʫʨʘ ʷʚʣʷʝʪʩʷ 

ʧʨʘʢʪʠʯʝʩʢʠ ʙʝʟʘʣʴʪʝʨʥʘʪʠʚʥʦʡ ʜʣʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʧʣʦʜʦʨʦʜʠʷ ʩʝʨʦʟʝʤʦʚ ʚ ʩʠʩʪʝʤʝ 

ʭʣʦʧʢʦʚʦ-ʣʶʮʝʨʥʦʚʳʭ ʩʝʚʦʦʙʦʨʦʪʦʚ. 
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ʅʝʩʤʦʪʨʷ ʥʘ ʛʣʦʙʘʣʴʥʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʢʫʣʴʪʫʨʳ (ʙʦʣʝʝ 40 ʤʣʥ ʛʘ ʚ ʤʠʨʝ, 

ʚʢʣʶʯʘʷ ʮʝʥʪʨʳ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʚ ʉʐɸ ʠ ɸʚʩʪʨʘʣʠʠ), ʦʪʝʯʝʩʪʚʝʥʥʦʝ 

ʧʨʦʠʟʚʦʜʩʪʚʦ ʩʝʤʷʥ ʩʪʘʣʢʠʚʘʝʪʩʷ ʩ ʢʨʠʪʠʯʝʩʢʠʤ ʙʘʨʴʝʨʦʤ: ʫʨʦʞʘʡʥʦʩʪʴ ʥʝ ʧʨʝʚʳʰʘʝʪ 

0,7ï1,0 ʮ/ʛʘ. ʕʪʦ ʜʠʢʪʫʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʝʨʝʭʦʜʘ ʦʪ ʵʢʩʪʝʥʩʠʚʥʦʛʦ ʨʘʩʰʠʨʝʥʠʷ 

ʧʣʦʱʘʜʝʡ ʢ ʠʥʪʝʥʩʠʚʥʦʡ ʩʝʣʝʢʮʠʠ. ʉʦʚʨʝʤʝʥʥʳʡ ʵʪʘʧ ʨʘʟʚʠʪʠʷ ʢʦʨʤʦʧʨʦʠʟʚʦʜʩʪʚʘ ʚ 

ʖʞʥʦʤ ʂʘʟʘʭʩʪʘʥʝ ʪʨʝʙʫʝʪ ʩʦʟʜʘʥʠʷ ʛʝʥʦʪʠʧʦʚ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ - ʤʥʦʛʦʫʢʦʩʥʳʭ 

ʩʦʨʪʦʚ, ʩʧʦʩʦʙʥʳʭ ʦʙʝʩʧʝʯʠʚʘʪʴ ʚʳʭʦʜ ʩʫʭʦʛʦ ʩʝʥʘ ʥʘ ʫʨʦʚʥʝ 250ï270 ʮ/ʛʘ ʧʨʠ 

ʦʨʦʰʝʥʠʠ ʥʘ ʟʘʩʦʣʝʥʥʳʭ ʟʝʤʣʷʭ. 

ɼʦʩʪʠʞʝʥʠʝ ʪʘʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ ʩʠʥʝʨʛʠʠ ʢʣʘʩʩʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ 

ʛʠʙʨʠʜʠʟʘʮʠʠ ʠ ʩʦʚʨʝʤʝʥʥʳʭ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ, ʪʘʢʠʭ ʢʘʢ ʧʨʝʮʠʟʠʦʥʥʘʷ 

ʧʨʝʜʧʦʩʝʚʥʘʷ ʦʙʨʘʙʦʪʢʘ ʩʝʤʷʥ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ ʠ 

ʠʥʦʢʫʣʷʥʪʘʤʠ. ɼʘʥʥʳʝ ʧʨʠʝʤʳ ʧʦʟʚʦʣʷʶʪ ʥʠʚʝʣʠʨʦʚʘʪʴ ʩʪʨʝʩʩʦʚʦʝ ʚʦʟʜʝʡʩʪʚʠʝ 

ʩʦʣʝʚʦʛʦ ʬʦʥʘ ʥʘ ʨʘʥʥʠʭ ʵʪʘʧʘʭ ʦʥʪʦʛʝʥʝʟʘ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʧʦʠʩʢ ʠ ʚʳʚʝʜʝʥʠʝ ʩʦʨʪʦʚ 

ʠʥʪʝʥʩʠʚʥʦʛʦ ʪʠʧʘ, ʘʜʘʧʪʠʨʦʚʘʥʥʳʭ ʢ ʩʧʝʮʠʬʠʯʝʩʢʠʤ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʤ 

ʫʩʣʦʚʠʷʤ ʄʘʢʪʘʘʨʘʣʴʩʢʦʛʦ ʨʝʛʠʦʥʘ, ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʟʘʜʘʯʝʡ. 

ɺ ʛʣʦʙʘʣʴʥʦʡ ʩʪʨʫʢʪʫʨʝ ʢʦʨʤʦʧʨʦʠʟʚʦʜʩʪʚʘ ʣʶʮʝʨʥʘ (Medicago) ʦʙʦʩʥʦʚʘʥʥʦ 

ʢʣʘʩʩʠʬʠʮʠʨʫʝʪʩʷ ʢʘʢ ʩʪʨʘʪʝʛʠʯʝʩʢʘʷ ʢʫʣʴʪʫʨʘ, ʟʘʥʠʤʘʶʱʘʷ ʩʚʳʰʝ 40 ʤʣʥ ʛʘ ʤʠʨʦʚʳʭ 

ʧʘʭʦʪʥʳʭ ʟʝʤʝʣʴ. ʃʠʜʠʨʫʶʱʠʝ ʧʦʟʠʮʠʠ ʘʤʝʨʠʢʘʥʩʢʦʛʦ ʢʦʥʪʠʥʝʥʪʘ (ʙʦʣʝʝ 11 ʤʣʥ ʛʘ), ʘ 

ʪʘʢʞʝ ʩʝʣʝʢʮʠʦʥʥʳʝ ʫʩʧʝʭʠ ɸʚʩʪʨʘʣʠʠ ʠ ʩʪʨʘʥ ɽʉ (ʀʪʘʣʠʠ, ʌʨʘʥʮʠʠ, ɺʝʥʛʨʠʠ), 

ʦʙʫʩʣʦʚʣʝʥʳ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝʤ ʤʦʱʥʳʭ ʛʝʥʝʪʠʯʝʩʢʠʭ ʮʝʥʪʨʦʚ ʠ ʨʘʟʚʠʪʦʡ 

ʩʝʤʝʥʦʚʦʜʯʝʩʢʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ. 

ʀʩʢʣʶʯʠʪʝʣʴʥʘʷ ʮʝʥʥʦʩʪʴ ʢʫʣʴʪʫʨʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʚʳʩʦʢʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʙʠʦʜʦʩʪʫʧʥʦʛʦ ʧʨʦʪʝʠʥʘ: ʧʦ ʧʠʪʘʪʝʣʴʥʳʤ ʧʘʨʘʤʝʪʨʘʤ ʟʝʣʝʥʘʷ ʤʘʩʩʘ ʠ ʧʨʦʜʫʢʪʳ 

ʧʝʨʝʨʘʙʦʪʢʠ ʣʶʮʝʨʥʳ ʩʦʧʦʩʪʘʚʠʤʳ ʩ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʤʠ ʢʦʨʤʘʤʠ. ʇʦʤʠʤʦ 

ʙʝʣʢʦʚʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ, ʙʠʦʤʘʩʩʘ ʷʚʣʷʝʪʩʷ ʠʩʪʦʯʥʠʢʦʤ ʵʩʩʝʥʮʠʘʣʴʥʳʭ 

ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʠ ʚʠʪʘʤʠʥʥʳʭ ʢʦʤʧʣʝʢʩʦʚ, ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʳʭ ʜʣʷ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ 

ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ. ʇʨʠ ʵʪʦʤ, ʥʝʩʤʦʪʨʷ ʥʘ ʨʘʟʚʠʪʠʝ ʙʠʦʪʝʭʥʦʣʦʛʠʡ, ʢʣʘʩʩʠʯʝʩʢʠʡ 

ʠʥʩʪʨʫʤʝʥʪʘʨʠʡ ʩʝʣʝʢʮʠʠ - ʛʠʙʨʠʜʠʟʘʮʠʷ ʠ ʥʘʧʨʘʚʣʝʥʥʳʡ ʦʪʙʦʨ - ʩʦʭʨʘʥʷʝʪ 

ʧʨʠʦʨʠʪʝʪʥʦʝ ʟʥʘʯʝʥʠʝ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʧʦʣʠʛʝʥʥʦʡ ʧʨʠʨʦʜʦʡ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʮʝʥʥʳʭ 

ʧʨʠʟʥʘʢʦʚ, ʛʜʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʠ ʘʜʘʧʪʠʚʥʦʩʪʴ ʨʝʛʫʣʠʨʫʶʪʩʷ ʩʣʦʞʥʳʤʠ ʛʝʥʝʪʠʯʝʩʢʠʤʠ 

ʘʥʩʘʤʙʣʷʤʠ, ʯʪʦ ʜʝʣʘʝʪ ʪʨʘʜʠʮʠʦʥʥʳʝ ʤʝʪʦʜʳ ʥʘʠʙʦʣʝʝ ʥʘʜʝʞʥʳʤʠ ʜʣʷ ʩʦʟʜʘʥʠʷ 

ʩʦʨʪʦʚ ʠʥʪʝʥʩʠʚʥʦʛʦ ʪʠʧʘ. 

ɼʠʥʘʤʠʢʘ ʧʦʩʝʚʥʳʭ ʧʣʦʱʘʜʝʡ ʣʶʮʝʨʥʳ ʚ ʈʝʩʧʫʙʣʠʢʝ ʂʘʟʘʭʩʪʘʥ ʟʘ ʧʦʩʣʝʜʥʠʝ 

ʜʝʩʷʪʠʣʝʪʠʷ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʪʝʥʜʝʥʮʠʶ ʢ ʩʦʢʨʘʱʝʥʠʶ, ʥʝʩʤʦʪʨʷ ʥʘ ʠʩʪʦʨʠʯʝʩʢʠ 

ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ: ʚ ʥʝʜʘʚʥʝʤ ʧʨʦʰʣʦʤ ʧʣʦʱʘʜʠ ʧʦʜ ʟʘʛʦʪʦʚʢʫ ʩʦʯʥʳʭ ʠ ʛʨʫʙʳʭ 

ʢʦʨʤʦʚ ʜʦʩʪʠʛʘʣʠ 350-400 ʪʳʩ. ʛʘ, ʘ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʩʝʤʝʥʥʳʝ ʫʯʘʩʪʢʠ ʟʘʥʠʤʘʣʠ 

ʜʦ 40 ʪʳʩ. ʛʘ. ʆʩʦʙʦʛʦ ʚʥʠʤʘʥʠʷ ʟʘʩʣʫʞʠʚʘʝʪ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʜʦʣʷ ʧʦʩʝʚʦʚ ʧʝʨʚʦʛʦ ʛʦʜʘ 

ʞʠʟʥʠ ʪʨʘʜʠʮʠʦʥʥʦ ʩʦʩʪʘʚʣʷʣʘ ʦʢʦʣʦ 95 ʪʳʩ. ʛʘ, ʯʪʦ ʧʦʜʯʝʨʢʠʚʘʝʪ ʠʥʪʝʥʩʠʚʥʦʩʪʴ 

ʦʙʥʦʚʣʝʥʠʷ ʢʣʠʥʘ ʢʦʨʤʦʚʳʭ ʢʫʣʴʪʫʨ. 

ɼʣʷ ʘʜʘʧʪʘʮʠʠ ʘʛʨʘʨʥʦʛʦ ʩʝʢʪʦʨʘ ʢ ʩʦʚʨʝʤʝʥʥʳʤ ʫʩʣʦʚʠʷʤ ʤʝʣʢʠʭ ʠ ʩʨʝʜʥʠʭ 

ʬʝʨʤʝʨʩʢʠʭ ʭʦʟʷʡʩʪʚ ʫʯʝʥʳʤʠ ʙʳʣʠ ʧʨʝʜʣʦʞʝʥʳ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʢʦʨʦʪʢʦʨʦʪʘʮʠʦʥʥʳʝ 

ʩʝʚʦʦʙʦʨʦʪʳ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʥʘ ʧʦʣʠʚʥʳʝ ʠ ʙʦʛʘʨʥʳʝ ʟʝʤʣʠ ʶʛʦ-ʚʦʩʪʦʢʘ 

ʂʘʟʘʭʩʪʘʥʘ. ʆʜʥʘʢʦ ʧʨʦʮʝʩʩ ʠʭ ʰʠʨʦʢʦʤʘʩʰʪʘʙʥʦʛʦ ʚʥʝʜʨʝʥʠʷ ʦʩʪʘʝʪʩʷ ʠʥʝʨʪʥʳʤ. 

ʆʩʥʦʚʥʳʤʠ ʜʝʪʝʨʤʠʥʘʥʪʘʤʠ ʤʝʜʣʝʥʥʦʛʦ ʦʩʚʦʝʥʠʷ ʷʚʣʷʶʪʩʷ ʜʝʬʠʮʠʪ ʚʣʘʛʦ- ʠ 

ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʠʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ, ʠʟʥʦʩ ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʙʘʟʳ 

ʠ ʦʛʨʘʥʠʯʝʥʥʳʡ ʜʦʩʪʫʧ ʢ ʬʠʥʘʥʩʦʚʳʤ ʠʥʩʪʨʫʤʝʥʪʘʤ. 

ʊʨʘʜʠʮʠʦʥʥʳʝ, ʠʟʙʳʪʦʯʥʦ ʪʨʫʜʦʝʤʢʠʝ ʪʝʭʥʦʣʦʛʠʠ ʚʦʟʜʝʣʳʚʘʥʠʷ ʣʶʮʝʨʥʳ ʚ 

ʪʝʢʫʱʠʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʨʝʘʣʠʷʭ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʥʠʟʢʫʶ ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ. ʕʪʦ 

ʬʦʨʤʠʨʫʝʪ ʟʘʧʨʦʩ ʥʘ ʥʘʫʯʥʦʝ ʦʙʦʩʥʦʚʘʥʠʝ ʤʠʥʠʤʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʟʘʪʨʘʪ ʧʨʠ 

ʧʨʦʚʝʜʝʥʠʠ ʧʦʩʝʚʥʳʭ ʨʘʙʦʪ. ɺ ʜʘʥʥʦʡ ʩʚʷʟʠ ʨʘʟʨʘʙʦʪʢʘ ʨʘʮʠʦʥʘʣʴʥʳʭ ʧʨʠʝʤʦʚ 
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ʦʩʥʦʚʥʦʡ ʠ ʧʨʝʜʧʦʩʝʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʥʘ ʦʨʦʰʘʝʤʳʭ ʤʘʩʩʠʚʘʭ ʨʝʛʠʦʥʘ ʩʪʘʥʦʚʠʪʩʷ 

ʢʨʠʪʠʯʝʩʢʠ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ. ʉʦʚʨʝʤʝʥʥʘʷ ʤʠʨʦʚʘʷ ʧʨʘʢʪʠʢʘ, ʦʙʲʝʜʠʥʷʶʱʘʷ ʫʩʠʣʠʷ 

ʩʝʣʝʢʮʠʦʥʝʨʦʚ ʂʘʥʘʜʳ, ʌʨʘʥʮʠʠ, ʀʪʘʣʠʠ ʠ ʂʘʟʘʭʩʪʘʥʘ, ʥʘʮʝʣʝʥʘ ʥʘ ʩʦʟʜʘʥʠʝ 

ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ ʤʥʦʛʦʫʢʦʩʥʳʭ ʩʦʨʪʦʚ, ʩʦʯʝʪʘʶʱʠʭ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ 

ʬʠʪʦʧʘʪʦʛʝʥʘʤ ʩ ʧʦʪʝʥʮʠʘʣʦʤ ʫʨʦʞʘʡʥʦʩʪʠ ʩʝʥʘ ʚʳʰʝ ʩʪʘʥʜʘʨʪʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ. 

ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʨʝʝʩʪʨʘ ʩʝʣʝʢʮʠʦʥʥʳʭ ʜʦʩʪʠʞʝʥʠʡ, 

ʜʦʧʫʱʝʥʥʳʭ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʚ ʈʝʩʧʫʙʣʠʢʝ ʂʘʟʘʭʩʪʘʥ, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 39 ʩʦʨʪʦʚ 

ʣʶʮʝʨʥʳ, ʠʟ ʢʦʪʦʨʳʭ 8 ʘʜʘʧʪʠʨʦʚʘʥʳ ʢ ʫʩʣʦʚʠʷʤ ʊʫʨʢʝʩʪʘʥʩʢʦʡ ʦʙʣʘʩʪʠ. ɺ ʜʘʥʥʦʤ 

ʨʝʛʠʦʥʝ ʢʫʣʴʪʫʨʘ ʪʨʘʜʠʮʠʦʥʥʦ ʠʥʪʝʛʨʠʨʦʚʘʥʘ ʚ ʭʣʦʧʢʦʚʦ-ʣʶʮʝʨʥʦʚʳʝ ʩʝʚʦʦʙʦʨʦʪʳ, 

ʚʳʩʪʫʧʘʷ ʚ ʨʦʣʠ ʥʘʠʙʦʣʝʝ ʩʦʣʝʫʩʪʦʡʯʠʚʦʛʦ ʧʨʝʜʩʪʘʚʠʪʝʣʷ ʢʦʨʤʦʚʳʭ ʙʦʙʦʚʳʭ ʥʘ 

ʦʨʦʰʘʝʤʳʭ ʟʝʤʣʷʭ. 

ʄʝʣʠʦʨʘʪʠʚʥʘʷ ʨʦʣʴ ʣʶʮʝʨʥʳ ʚ ʫʩʣʦʚʠʷʭ ʶʛʘ ʩʪʨʘʥʳ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʨʝʟʢʦʡ 

ʜʠʥʘʤʠʢʦʡ ʧʦʯʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ: ʧʦʩʣʝ ʨʘʩʧʘʰʢʠ ʪʨʘʚʦʩʪʦʷ ʩʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ 

ʚʦʟʨʘʩʪʘʝʪ ʩ 0,8 % ʜʦ 1,2 %. ɼʘʥʥʳʡ ʵʬʬʝʢʪ ʦʙʫʩʣʦʚʣʝʥ ʥʘʢʦʧʣʝʥʠʝʤ ʟʥʘʯʠʪʝʣʴʥʦʛʦ 

ʦʙʲʝʤʘ ʢʦʨʥʝʚʳʭ ʠ ʧʦʞʥʠʚʥʳʭ ʦʩʪʘʪʢʦʚ (60-90 ʮ/ʛʘ), ʩʦʜʝʨʞʘʱʠʭ 160-180 ʢʛ 

ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʘʟʦʪʘ. ɿʘ ʪʨʝʭʣʝʪʥʠʡ ʮʠʢʣ ʚʝʛʝʪʘʮʠʠ ʚ ʦʨʦʰʘʝʤʳʭ ʧʦʯʚʘʭ ʜʝʧʦʥʠʨʫʝʪʩʷ 

ʙʦʣʝʝ 200 ʮ/ʛʘ ʦʨʛʘʥʠʯʝʩʢʦʡ ʤʘʩʩʳ, ʘ ʦʙʲʝʤ ʬʠʢʩʠʨʦʚʘʥʥʦʛʦ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʘʟʦʪʘ 

ʜʦʩʪʠʛʘʝʪ 550-600 ʢʛ/ʛʘ. ʇʨʠ ʵʪʦʤ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʧʦ ʧʝʨʝʚʘʨʠʤʦʤʫ ʧʨʦʪʝʠʥʫ ʟʘ ʩʯʝʪ 

ʥʘʜʟʝʤʥʦʡ ʙʠʦʤʘʩʩʳ ʚʘʨʴʠʨʫʝʪ ʚ ʧʨʝʜʝʣʘʭ 17-22 ʮ/ʛʘ. 

ɺ ʵʪʦʡ ʩʚʷʟʠ ʩʪʨʘʪʝʛʠʯʝʩʢʦʡ ʟʘʜʘʯʝʡ ʩʝʣʝʢʮʠʦʥʥʳʭ ʧʨʦʛʨʘʤʤ ʊʆʆ çʉʍʆʉ 

ʭʣʦʧʢʦʚʦʜʩʪʚʘ ʠ ʙʘʭʯʝʚʦʜʩʪʚʘè ʷʚʣʷʝʪʩʷ ʚʳʚʝʜʝʥʠʝ ʩʦʨʪʦʚ ʣʶʮʝʨʥʳ ʠʥʪʝʥʩʠʚʥʦʛʦ 

ʪʠʧʘ. ʇʨʠʦʨʠʪʝʪ ʦʪʜʘʝʪʩʷ ʩʦʟʜʘʥʠʶ ʧʨʷʤʦʩʪʦʷʯʠʭ, ʤʥʦʛʦʫʢʦʩʥʳʭ (5-6 ʫʢʦʩʦʚ ʟʘ ʩʝʟʦʥ) 

ʛʝʥʦʪʠʧʦʚ, ʦʙʣʘʜʘʶʱʠʭ ʩʦʣʝʚʳʥʦʩʣʠʚʦʩʪʴʶ ʠ ʨʝʟʠʩʪʝʥʪʥʦʩʪʴʶ ʢ ʧʘʪʦʛʝʥʥʳʤ 

ʢʦʤʧʣʝʢʩʘʤ. ɺ ʫʩʣʦʚʠʷʭ ʩʪʘʥʮʠʠ ʨʘʙʦʪʘ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʢʣʘʩʩʠʯʝʩʢʠʭ ʤʝʪʦʜʘʭ ʩʝʣʝʢʮʠʠ, 

ʚʢʣʶʯʘʷ ʥʘʧʨʘʚʣʝʥʥʫʶ ʛʠʙʨʠʜʠʟʘʮʠʶ ʠ ʤʥʦʛʦʢʨʘʪʥʳʡ ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʦʪʙʦʨ ʧʦ 

ʢʦʤʧʣʝʢʩʫ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʮʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ. ʉʬʦʨʤʠʨʦʚʘʥʥʳʡ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʨʷʜʘ ʣʝʪ 

ʛʝʥʦʬʦʥʜ ʧʦʟʚʦʣʷʝʪ ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ ʥʘʣʠʯʠʝ ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʩʧʦʩʦʙʥʦʛʦ 

ʦʙʝʩʧʝʯʠʚʘʪʴ ʚʳʩʦʢʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʚ ʫʩʣʦʚʠʷʭ ʩʨʝʜʥʝʛʦ ʟʘʩʦʣʝʥʠʷ ʠ 

ʵʢʩʪʨʝʤʘʣʴʥʦʛʦ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʩʪʨʝʩʩʘ. 

ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʧʦ ʩʦʟʜʘʥʠʶ ʩʦʨʪʦʚ ʠʥʪʝʥʩʠʚʥʦʛʦ ʪʠʧʘ (250ï

270 ʮ/ʛʘ ʩʫʭʦʛʦ ʩʝʥʘ) ʚ ʊʆʆ çʉʍʆʉ ʭʣʦʧʢʦʚʦʜʩʪʚʘ ʠ ʙʘʭʯʝʚʦʜʩʪʚʘè ʙʳʣ ʦʧʨʝʜʝʣʝʥ 

ʢʦʤʧʣʝʢʩ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʟʘʜʘʯ. ɺ ʠʭ ʦʩʥʦʚʫ ʣʝʛ ʧʦʠʩʢ ʠ ʩʠʥʪʝʪʠʯʝʩʢʠʡ 

ʘʥʘʣʠʟ ʠʩʭʦʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʠʟʫʯʝʥʠʝʤ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʥʘʩʣʝʜʦʚʘʥʠʷ 

ʢʣʶʯʝʚʳʭ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʫ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʛʠʙʨʠʜʥʳʭ 

ʧʦʧʫʣʷʮʠʡ. ʇʨʦʮʝʩʩ ʩʝʣʝʢʮʠʠ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʞʝʩʪʢʫʶ ʜʝʪʝʨʤʠʥʘʮʠʶ ʣʫʯʰʠʭ 

ʨʝʢʦʤʙʠʥʘʥʪʦʚ ʠ ʠʭ ʧʦʩʣʝʜʫʶʱʝʝ ʠʟʫʯʝʥʠʝ ʚ ʨʷʜʝ ʧʦʢʦʣʝʥʠʡ ʜʦ ʢʦʥʩʦʣʠʜʘʮʠʠ 

ʩʪʘʙʠʣʴʥʳʭ ʣʠʥʠʡ, ʘʜʘʧʪʠʨʦʚʘʥʥʳʭ ʢ ʩʧʝʮʠʬʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ ʭʣʦʨʠʜʥʦ-ʩʫʣʴʬʘʪʥʦʛʦ 

ʟʘʩʦʨʝʥʠʷ. 

ɿʘʚʝʨʰʘʶʱʠʤ ʵʪʘʧʦʤ ʨʘʙʦʪ ʷʚʣʷʝʪʩʷ ʢʦʤʧʣʝʢʩʥʘʷ ʦʮʝʥʢʘ ʦʪʦʙʨʘʥʥʳʭ ʦʙʨʘʟʮʦʚ 

ʧʦ ʧʘʨʘʤʝʪʨʘʤ ʘʜʘʧʪʠʚʥʦʩʪʠ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʫʩʢʦʨʝʥʥʦʝ ʨʘʟʤʥʦʞʝʥʠʝ 

ʥʘʠʙʦʣʝʝ ʮʝʥʥʳʭ ʛʝʥʦʪʠʧʦʚ ʜʣʷ ʧʝʨʝʜʘʯʠ ʥʘ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʩʦʨʪʦʠʩʧʳʪʘʥʠʝ (ɻʉʀ). 

ʄʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʠ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʙʘʟʦʡ ʧʨʦʝʢʪʘ ʩʣʫʞʠʪ ʬʦʥʜ, 

ʩʬʦʨʤʠʨʦʚʘʥʥʳʡ ʚ ʭʦʜʝ ʧʨʝʜʰʝʩʪʚʫʶʱʠʭ ʵʪʘʧʦʚ ʩʝʣʝʢʮʠʠ. ɼʘʥʥʳʡ ʘʢʪʠʚ ʚʢʣʶʯʘʝʪ 

ʚʥʫʪʨʠʩʦʨʪʦʚʳʝ ʛʠʙʨʠʜʥʳʝ ʩʝʤʴʠ, ʢʦʥʩʪʘʥʪʥʳʝ ʣʠʥʠʠ ʠ ʠʥʜʦʦʪʙʦʨʥʳʝ ʦʙʨʘʟʮʳ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝʩʷ ʩʠʥʝʨʛʠʝʡ ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʦʩʪʠ ʠ ʩʦʣʝʚʳʥʦʩʣʠʚʦʩʪʠ. ʆʩʦʙʦʝ 

ʚʥʠʤʘʥʠʝ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʬʦʥʜʘ ʫʜʝʣʷʣʦʩʴ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʦʡ ʦʮʝʥʢʝ - ʦʪʙʦʨʫ 

ʬʦʨʤ ʩʦ ʩʣʘʙʦʡ ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʴʶ ʢ ʜʦʤʠʥʠʨʫʶʱʠʤ ʚ ʨʝʛʠʦʥʝ ʬʠʪʦʧʘʪʦʛʝʥʘʤ. 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʙʫʩʣʦʚʣʝʥʘ ʪʝʤ, ʯʪʦ ʧʨʠʩʫʪʩʪʚʫʶʱʠʡ ʥʘ ʨʳʥʢʝ 

ʩʦʨʪʦʚʦʡ ʩʦʩʪʘʚ ʥʝ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʨʘʩʪʫʱʠʝ ʧʦʪʨʝʙʥʦʩʪʠ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʦʛʦ ʩʝʢʪʦʨʘ 

ʶʛʘ ʂʘʟʘʭʩʪʘʥʘ. ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʜʝʬʠʮʠʪ ʢʘʯʝʩʪʚʝʥʥʳʭ ʩʝʤʷʥ ʣʶʮʝʨʥʳ 
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ʚʳʩʪʫʧʘʝʪ ʦʩʥʦʚʥʳʤ ʙʘʨʴʝʨʦʤ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʡ ʜʠʚʝʨʩʠʬʠʢʘʮʠʠ ʭʣʦʧʢʦʚʦʜʩʪʚʘ ʠ 

ʫʢʨʫʧʥʝʥʠʷ ʘʛʨʦʬʦʨʤʠʨʦʚʘʥʠʡ. ʆʪʩʫʪʩʪʚʠʝ ʩʦʨʪʦʚ, ʩʧʦʩʦʙʥʳʭ ʨʝʘʣʠʟʦʚʘʪʴ ʧʦʪʝʥʮʠʘʣ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʥʘ ʦʨʦʰʘʝʤʳʭ ʟʘʩʦʣʝʥʥʳʭ ʤʘʩʩʠʚʘʭ, ʪʦʨʤʦʟʠʪ ʚʥʝʜʨʝʥʠʝ ʥʘʫʯʥʦ 

ʦʙʦʩʥʦʚʘʥʥʳʭ ʩʝʚʦʦʙʦʨʦʪʦʚ ʚ ʊʫʨʢʝʩʪʘʥʩʢʦʡ ʦʙʣʘʩʪʠ. 

ʇʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʘʷ ʜʠʬʬʝʨʝʥʮʠʘʮʠʷ ʦʨʦʰʘʝʤʳʭ ʟʦʥ ʖʞʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ 

ʧʨʝʜʦʧʨʝʜʝʣʷʝʪ ʩʫʱʝʩʪʚʝʥʥʫʶ ʚʘʨʠʘʪʠʚʥʦʩʪʴ ʤʦʨʬʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʤʝʩʪʥʳʭ 

ʬʦʨʤ ʣʶʮʝʨʥʳ. ʉʨʘʚʥʠʪʝʣʴʥʳʝ ʠʩʧʳʪʘʥʠʷ ʧʦʜʪʚʝʨʞʜʘʶʪ, ʯʪʦ ʧʨʦʜʫʢʪʠʚʥʦʝ 

ʜʦʣʛʦʣʝʪʠʝ ʠ ʘʜʘʧʪʠʚʥʦʩʪʴ ʢʫʣʴʪʫʨʳ ʚ ʢʘʞʜʦʡ ʦʙʦʩʦʙʣʝʥʥʦʡ ʟʦʥʝ ʞʝʩʪʢʦ ʢʦʨʨʝʣʠʨʫʶʪ 

ʩ ʢʦʥʢʨʝʪʥʳʤ ʧʦʯʚʝʥʥʦ-ʤʝʣʠʦʨʘʪʠʚʥʳʤ ʨʝʞʠʤʦʤ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʩʦʟʜʘʥʠʝ 

ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʳʭ ʩʦʨʪʦʚ, ʘʜʘʧʪʠʨʦʚʘʥʥʳʭ ʜʣʷ ʭʣʦʧʢʦʚʦ-

ʣʶʮʝʨʥʦʚʳʭ ʩʝʚʦʦʙʦʨʦʪʦʚ, ʚʳʩʪʫʧʘʝʪ ʙʝʟʘʣʴʪʝʨʥʘʪʠʚʥʳʤ ʫʩʣʦʚʠʝʤ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ 

ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʦʡ ʦʪʨʘʩʣʠ ʨʝʛʠʦʥʘ. 

ɺʦʟʨʘʩʪʘʶʱʘʷ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʤʥʦʛʦʫʢʦʩʥʳʭ ʛʝʥʦʪʠʧʘʭ ʩʪʘʚʠʪ ʧʝʨʝʜ 

ʩʝʣʝʢʮʠʦʥʝʨʘʤʠ ʟʘʜʘʯʫ ʧʦ ʧʦʠʩʢʫ ʜʦʥʦʨʦʚ ʚʳʩʦʢʦʡ ʦʙʣʠʩʪʚʝʥʥʦʩʪʠ ʠ ʢʩʝʨʦʤʦʨʬʥʦʩʪʠ. 

ʈʦʩʪ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʭʣʦʧʢʦʚʦʛʦ ʢʣʘʩʪʝʨʘ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʩʢʦʪʦʚʦʜʩʪʚʘ ʥʘʭʦʜʠʪʩʷ ʚ 

ʧʨʷʤʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʠʩʧʦʣʴʟʫʝʤʳʭ ʩʦʨʪʦʚ ʠ ʠʭ 

ʩʧʦʩʦʙʥʦʩʪʠ ʚʦʩʩʪʘʥʘʚʣʠʚʘʪʴ ʧʣʦʜʦʨʦʜʠʝ ʘʨʠʜʥʳʭ ʧʦʯʚ. 

ʅʘʫʯʥʘʷ ʥʦʚʠʟʥʘ ʧʣʘʥʠʨʫʝʤʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʢʦʤʧʣʝʢʩʥʦʤ 

ʠʟʫʯʝʥʠʠ ʘʜʘʧʪʠʚʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʣʶʮʝʨʥʳ ʚ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ 

ʄʘʢʪʘʘʨʘʣʴʩʢʦʛʦ ʨʘʡʦʥʘ (ʩʨʝʜʥʷʷ ʩʪʝʧʝʥʴ ʟʘʩʦʣʝʥʠʷ, ʟʘʣʝʛʘʥʠʝ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʥʘ 

ʫʨʦʚʥʝ 1,5-2,5 ʤ). ɺʧʝʨʚʳʝ ʙʫʜʫʪ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʳ ʣʠʥʠʠ, ʩʧʦʩʦʙʥʳʝ ʨʝʘʣʠʟʦʚʘʪʴ 

ʛʝʥʝʪʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʚ ʦʙʲʝʤʝ 250-270 ʮ/ʛʘ ʩʫʭʦʛʦ ʩʝʥʘ ʠ 800ï900 

ʮ/ʛʘ ʟʝʣʝʥʦʡ ʤʘʩʩʳ ʧʨʠ ʫʩʣʦʚʠʠ ʬʦʨʤʠʨʦʚʘʥʠʷ 5-6 ʧʦʣʥʦʮʝʥʥʳʭ ʫʢʦʩʦʚ ʟʘ ʚʝʛʝʪʘʮʠʶ. 

ʇʨʘʢʪʠʯʝʩʢʘʷ ʮʝʥʥʦʩʪʴ ʨʘʙʦʪʳ ʪʘʢʞʝ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʮʝʣʝʚʳʤ ʚʳʭʦʜʦʤ 

ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʭ ʵʣʠʪʥʳʭ ʩʝʤʷʥ ʥʘ ʫʨʦʚʥʝ 2,5-3,0 ʮ/ʛʘ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʢʨʠʪʠʯʝʩʢʠ 

ʚʘʞʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʜʣʷ ʩʘʤʦʦʙʝʩʧʝʯʝʥʠʷ ʨʝʛʠʦʥʘ ʧʦʩʝʚʥʳʤ ʤʘʪʝʨʠʘʣʦʤ. 

ʆʥʪʦʛʝʥʝʪʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ ʣʶʮʝʨʥʳ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʧʝʮʠʬʠʯʝʩʢʦʡ 

ʜʠʥʘʤʠʢʦʡ: ʧʦ ʤʝʨʝ ʩʤʝʥʳ ʬʘʟ ʚʝʛʝʪʘʮʠʠ ʥʘʙʣʶʜʘʝʪʩʷ ʟʘʢʦʥʦʤʝʨʥʦʝ ʩʥʠʞʝʥʠʝ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʮʝʥʥʳʭ ʭʠʤʠʯʝʩʢʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ʥʘ ʬʦʥʝ ʧʦʩʪʫʧʘʪʝʣʴʥʦʛʦ ʥʘʨʘʱʠʚʘʥʠʷ 

ʦʙʲʝʤʦʚ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʩ ʝʜʠʥʠʮʳ ʧʣʦʱʘʜʠ [1-3]. ɺ ʵʪʦʡ ʩʚʷʟʠ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʳʤ 

ʜʣʷ ʘʛʨʦʧʨʦʠʟʚʦʜʩʪʚʘ ʖʞʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʳʭ 

ʩʨʦʢʦʚ ʩʢʘʰʠʚʘʥʠʷ, ʧʦʟʚʦʣʷʶʱʠʭ ʜʦʩʪʠʯʴ ʙʘʣʘʥʩʘ ʤʝʞʜʫ ʚʘʣʦʚʳʤ ʩʙʦʨʦʤ ʙʠʦʤʘʩʩʳ ʠ 

ʝʝ ʧʠʪʘʪʝʣʴʥʦʡ ʮʝʥʥʦʩʪʴʶ. 

ʇʨʠʦʨʠʪʝʪʥʦʩʪʴ ʤʥʦʛʦʣʝʪʥʠʭ ʙʦʙʦʚʳʭ ʚ ʩʪʨʫʢʪʫʨʝ ʩʠʣʦʩʥʦ-ʩʝʥʘʞʥʳʭ ʟʘʛʦʪʦʚʦʢ 

ʦʙʫʩʣʦʚʣʝʥʘ ʠʭ ʥʠʟʢʦʡ ʩʝʙʝʩʪʦʠʤʦʩʪʴʶ ʠ ʧʨʝʚʦʩʭʦʜʩʪʚʦʤ ʧʦ ʘʤʠʥʦʢʠʩʣʦʪʥʦʤʫ ʩʦʩʪʘʚʫ 

ʥʘʜ ʜʨʫʛʠʤʠ ʢʦʨʤʦʚʳʤʠ ʢʫʣʴʪʫʨʘʤʠ [4]. ʂʘʯʝʩʪʚʝʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʣʶʮʝʨʥʦʚʦʛʦ 

ʢʦʨʤʘ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʣʠʤʠʪʠʨʫʶʪʩʷ ʥʝ ʣʠʥʝʡʥʳʤ ʨʦʩʪʦʤ ʩʪʝʙʣʷ, ʘ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʦʡ ʫʨʦʞʘʷ ï ʩʦʦʪʥʦʰʝʥʠʝʤ ʣʠʩʪʦʚʦʛʦ ʘʧʧʘʨʘʪʘ, 

ʛʝʥʝʨʘʪʠʚʥʳʭ ʦʨʛʘʥʦʚ ʠ ʩʪʝʙʣʝʚʦʡ ʬʨʘʢʮʠʠ. ʄʘʢʩʠʤʘʣʴʥʘʷ ʧʣʦʪʥʦʩʪʴ ʧʠʪʘʪʝʣʴʥʳʭ 

ʚʝʱʝʩʪʚ ʣʦʢʘʣʠʟʦʚʘʥʘ ʚ ʣʠʩʪʴʷʭ ʠ ʩʦʮʚʝʪʠʷʭ [5]. ɼʘʥʥʳʡ ʬʘʢʪ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ 

ʨʘʟʨʘʙʦʪʢʘʤʠ ʚ ʦʙʣʘʩʪʠ ʪʝʭʥʦʣʦʛʠʡ ʬʨʘʢʮʠʦʥʠʨʦʚʘʥʠʷ ʚʝʛʝʪʘʪʠʚʥʦʡ ʤʘʩʩʳ (ʚ 

ʯʘʩʪʥʦʩʪʠ, ʤʝʪʦʜ ʄ.ɸ. ʇʘʶʩʦʚʘ), ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʠʩʢʫʩʩʪʚʝʥʥʦ ʩʥʠʞʘʪʴ ʫʨʦʚʝʥʴ 

ʢʣʝʪʯʘʪʢʠ ʚ ʢʦʨʤʝ, ʧʨʠʙʣʠʞʘʷ ʝʛʦ ʧʦ ʧʨʦʪʝʠʥʦʚʦʤʫ ʵʢʚʠʚʘʣʝʥʪʫ ʢ ʢʦʥʮʝʥʪʨʘʪʘʤ 

ʞʠʚʦʪʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. 

ɺ ʤʠʥʝʨʘʣʴʥʦʤ ʧʠʪʘʥʠʠ ʣʶʮʝʨʥʳ ʥʘ ʦʨʦʰʘʝʤʳʭ ʤʘʩʩʠʚʘʭ ʊʫʨʢʝʩʪʘʥʩʢʦʡ 

ʦʙʣʘʩʪʠ ʜʦʤʠʥʠʨʫʶʱʫʶ ʨʦʣʴ ʠʛʨʘʝʪ ʬʦʩʬʦʨ, ʜʝʬʠʮʠʪ ʢʦʪʦʨʦʛʦ ʥʘʠʙʦʣʝʝ ʦʩʪʨʦ 

ʧʨʦʷʚʣʷʝʪʩʷ ʥʘ ʨʘʥʥʠʭ ʵʪʘʧʘʭ ï ʦʪ ʚʩʭʦʜʦʚ ʜʦ ʬʘʟʳ ʙʫʪʦʥʠʟʘʮʠʠ. ʏʪʦ ʢʘʩʘʝʪʩʷ ʘʟʦʪʥʦʛʦ 

ʧʠʪʘʥʠʷ, ʪʦ ʚ ʫʩʣʦʚʠʷʭ ʠʥʪʝʥʩʠʚʥʦʛʦ ʦʨʦʰʝʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʧʦʪʨʝʙʥʦʩʪʴ ʢʫʣʴʪʫʨʳ 

ʧʦʢʨʳʚʘʝʪʩʷ ʟʘ ʩʯʝʪ ʩʠʤʙʠʦʪʠʯʝʩʢʦʡ ʘʟʦʪʬʠʢʩʘʮʠʠ ʥʘ 70-72%. ʆʩʪʘʚʰʘʷʩʷ ʜʦʣʷ (ʥʝ 

ʙʦʣʝʝ 30%) ʢʦʤʧʝʥʩʠʨʫʝʪʩʷ ʧʦʯʚʝʥʥʳʤʠ ʨʝʩʫʨʩʘʤʠ ʠ ʚʥʝʩʝʥʠʝʤ ʤʠʥʝʨʘʣʴʥʳʭ ʪʫʢʦʚ 
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ɹʠʦʣʦʛʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʙʦʙʦʚʳʭ ʬʠʪʦʮʝʥʦʟʦʚ ʜʝʪʝʨʤʠʥʠʨʦʚʘʥ ʩʧʦʩʦʙʥʦʩʪʴʶ 

ʢ ʩʠʤʙʠʦʪʠʯʝʩʢʦʡ ʘʩʩʠʤʠʣʷʮʠʠ ʘʪʤʦʩʬʝʨʥʦʛʦ ʘʟʦʪʘ, ʯʪʦ ʥʝ ʪʦʣʴʢʦ ʧʨʦʣʦʥʛʠʨʫʝʪ 

ʧʨʦʜʫʢʪʠʚʥʦʝ ʜʦʣʛʦʣʝʪʠʝ ʪʨʘʚʦʩʪʦʷ, ʥʦ ʠ ʚʳʩʪʫʧʘʝʪ ʬʘʢʪʦʨʦʤ ʨʝʩʪʠʪʫʮʠʠ ʧʦʯʚʝʥʥʦʛʦ 

ʧʣʦʜʦʨʦʜʠʷ. ʇʨʝʚʝʥʪʠʚʥʘʷ ʠʥʦʢʫʣʷʮʠʷ ʩʝʤʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʘʢʪʠʚʥʳʤʠ ʰʪʘʤʤʘʤʠ 

ʢʣʫʙʝʥʴʢʦʚʳʭ ʙʘʢʪʝʨʠʡ ʦʙʝʩʧʝʯʠʚʘʝʪ ʨʘʥʥʶʶ ʢʦʣʦʥʠʟʘʮʠʶ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ, 

ʦʧʪʠʤʠʟʠʨʫʷ ʘʟʦʪʥʳʡ ʙʘʣʘʥʩ ʨʘʩʪʝʥʠʡ ʥʘ ʢʨʠʪʠʯʝʩʢʠʭ ʵʪʘʧʘʭ ʦʥʪʦʛʝʥʝʟʘ [7-10]. 

ʄʘʢʩʠʤʘʣʴʥʳʡ ʩʠʥʝʨʛʝʪʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʚ ʥʘʢʦʧʣʝʥʠʠ ʙʠʦʤʘʩʩʳ ʜʦʩʪʠʛʘʝʪʩʷ 

ʧʨʠ ʦʧʪʠʤʠʟʘʮʠʠ ʬʦʩʬʦʨʥʦ-ʢʘʣʠʡʥʦʛʦ ʧʠʪʘʥʠʷ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʤʠʢʨʦʵʣʝʤʝʥʪʘʤʠ - 

ʤʦʣʠʙʜʝʥʦʤ ʠ ʙʦʨʦʤ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʢʦʬʘʢʪʦʨʘʤʠ ʬʝʨʤʝʥʪʘʪʠʚʥʳʭ ʧʨʦʮʝʩʩʦʚ 

ʘʟʦʪʬʠʢʩʘʮʠʠ [11]. ɺ ʭʦʜʝ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʛʨʘʤʤʳ ʩʝʣʝʢʮʠʠ ʚ ʫʩʣʦʚʠʷʭ ʊʆʆ çʉʍʆʉ 

ʭʣʦʧʢʦʚʦʜʩʪʚʘ ʠ ʙʘʭʯʝʚʦʜʩʪʚʘè ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʢʦʤʧʣʝʢʩʥʘʷ ʦʮʝʥʢʘ ʛʠʙʨʠʜʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ ʧʦ ʧʘʨʘʤʝʪʨʘʤ ʘʜʘʧʪʠʚʥʦʩʪʠ ʢ ʵʜʘʬʠʯʝʩʢʠʤ ʩʪʨʝʩʩʘʤ ʄʘʢʪʘʘʨʘʣʴʩʢʦʛʦ 

ʨʝʛʠʦʥʘ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʢʨʠʪʠʯʝʩʢʠʤ ʬʘʢʪʦʨʦʤ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʝʚʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ 

(250ï270 ʮ/ʛʘ ʩʫʭʦʛʦ ʩʝʥʘ) ʷʚʣʷʝʪʩʷ ʩʦʯʝʪʘʥʠʝ ʛʝʥʝʪʠʯʝʩʢʠ ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʦʡ 

ʤʥʦʛʦʫʢʦʩʥʦʩʪʠ ʠ ʪʝʤʧʦʚ ʨʝʛʝʥʝʨʘʮʠʠ ʪʨʘʚʦʩʪʦʷ ʧʦʩʣʝ ʦʪʯʫʞʜʝʥʠʷ ʙʠʦʤʘʩʩʳ [12]. 

ɸʥʘʣʠʟ ʩʪʨʫʢʪʫʨʳ ʫʨʦʞʘʷ ʧʦʢʘʟʘʣ, ʯʪʦ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʩʝʣʝʢʮʠʦʥʥʳʝ ʣʠʥʠʠ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʦʧʪʠʤʘʣʴʥʳʤ ʠʥʜʝʢʩʦʤ ʦʙʣʠʩʪʚʝʥʥʦʩʪʠ (ʜʦ 48-52%), ʯʪʦ ʥʘʧʨʷʤʫʶ 

ʢʦʨʨʝʣʠʨʫʝʪ ʩ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʧʨʦʪʝʠʥʘ ʚ ʩʫʭʦʤ ʚʝʱʝʩʪʚʝ. ʉʦʛʣʘʩʥʦ ʧʦʣʫʯʝʥʥʳʤ 

ʜʘʥʥʳʤ, ʚ ʫʩʣʦʚʠʷʭ ʩʨʝʜʥʝʛʦ ʟʘʩʦʣʝʥʠʷ ʧʦʯʚ ʠ ʦʨʦʰʝʥʠʷ ʥʘʠʙʦʣʝʝ ʩʪʘʙʠʣʴʥʳʝ 

ʨʝʟʫʣʴʪʘʪʳ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ ʦʙʨʘʟʮʳ ʩʨʝʜʥʝʘʟʠʘʪʩʢʦʛʦ ʵʢʦʪʠʧʘ, ʩʧʦʩʦʙʥʳʝ 

ʬʦʨʤʠʨʦʚʘʪʴ ʧʦʣʥʦʮʝʥʥʳʡ ʧʷʪʳʡ ʠ ʰʝʩʪʦʡ ʫʢʦʩʳ ʚ ʧʝʨʠʦʜ ʵʢʩʪʨʝʤʘʣʴʥʦ ʚʳʩʦʢʠʭ 

ʪʝʤʧʝʨʘʪʫʨ ʠʶʣʷ-ʘʚʛʫʩʪʘ [13]. ʕʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʪʝʟʠʩ ʦ ʪʦʤ, ʯʪʦ ʩʝʣʝʢʮʠʷ ʥʘ 

ʞʘʨʦʩʪʦʡʢʦʩʪʴ ʜʦʣʞʥʘ ʙʘʟʠʨʦʚʘʪʴʩʷ ʥʘ ʚʦʚʣʝʯʝʥʠʠ ʚ ʛʠʙʨʠʜʠʟʘʮʠʶ ʬʦʨʤ ʩ ʚʳʩʦʢʦʡ 

ʵʥʝʨʛʠʝʡ ʬʦʪʦʩʠʥʪʝʟʘ ʠ ʪʨʘʥʩʧʠʨʘʮʠʦʥʥʦʡ ʚʳʥʦʩʣʠʚʦʩʪʴʶ [14]. 

ʇʘʨʘʣʣʝʣʴʥʦ ʧʨʦʚʦʜʠʣʦʩʴ ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʤʠʥʝʨʘʣʴʥʳʭ ʬʦʥʦʚ ʥʘ ʩʝʤʝʥʥʫʶ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ. ʇʨʠʤʝʥʝʥʠʝ ʣʦʢʘʣʴʥʦʛʦ ʚʥʝʩʝʥʠʷ ʬʦʩʬʦʨʥʳʭ ʫʜʦʙʨʝʥʠʡ ʚ ʩʦʯʝʪʘʥʠʠ 

ʩ ʠʥʦʢʫʣʷʮʠʝʡ ʦʙʝʩʧʝʯʠʣʦ ʚʳʭʦʜ ʵʣʠʪʥʳʭ ʩʝʤʷʥ ʥʘ ʫʨʦʚʥʝ 2,8-3,0 ʮ/ʛʘ, ʯʪʦ ʥʘ 15-18% 

ʚʳʰʝ ʧʦʢʘʟʘʪʝʣʝʡ ʩʪʘʥʜʘʨʪʥʳʭ ʩʦʨʪʦʚ [15]. ɺʥʝʜʨʝʥʠʝ ʜʘʥʥʳʭ ʣʠʥʠʡ ʚ ʭʣʦʧʢʦʚʦ-

ʣʶʮʝʨʥʦʚʳʝ ʩʝʚʦʦʙʦʨʦʪʳ ʊʫʨʢʝʩʪʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʧʦʟʚʦʣʠʪ ʥʝ ʪʦʣʴʢʦ ʩʪʘʙʠʣʠʟʠʨʦʚʘʪʴ 

ʢʦʨʤʦʚʫʶ ʙʘʟʫ, ʥʦ ʠ ʩʫʱʝʩʪʚʝʥʥʦ ʧʨʦʣʦʥʛʠʨʦʚʘʪʴ ʤʝʣʠʦʨʘʪʠʚʥʳʡ ʵʬʬʝʢʪ ʟʘ ʩʯʝʪ 

ʠʥʪʝʥʩʠʚʥʦʛʦ ʥʘʢʦʧʣʝʥʠʷ ʢʦʨʥʝʚʳʭ ʦʩʪʘʪʢʦʚ ʚ ʧʘʭʦʪʥʦʤ ʛʦʨʠʟʦʥʪʝ [16]. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʯʘʩʪʴ ʨʘʙʦʪʳ ʚʳʧʦʣ-

ʥʷʣʘʩʴ ʥʘ ʙʘʟʝ ʦʧʳʪʥʦʛʦ ʩʪʘʮʠʦʥʘʨʘ ʊʆʆ çʉʍʆʉ ʭʣʦʧʢʦʚʦʜʩʪʚʘ ʠ ʙʘʭʯʝʚʦʜʩʪʚʘè 

(ʄʘʢʪʘʘʨʘʣʴʩʢʠʡ ʨʘʡʦʥ, ʊʫʨʢʝʩʪʘʥʩʢʘʷ ʦʙʣʘʩʪʴ). ʄʝʪʦʜʦʣʦʛʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʘʟʠʨʦʚʘ-

ʣʘʩʴ ʥʘ ʧʨʠʥʮʠʧʘʭ ʧʦʣʝʚʦʛʦ ʠʩʧʳʪʘʥʠʷ ʠ ʥʘʧʨʘʚʣʝʥʥʦʛʦ ʦʪʙʦʨʘ ʛʝʥʦʪʠʧʦʚ, ʘʜʘʧʪʠʨʦ-

ʚʘʥʥʳʭ ʢ ʩʧʝʮʠʬʠʯʝʩʢʠʤ ʵʜʘʬʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ ʨʝʛʠʦʥʘ: ʩʨʝʜʥʝʤʫ ʫʨʦʚʥʶ ʟʘʩʦʣʝʥʠʷ 

ʧʦʯʚʝʥʥʦʛʦ ʧʨʦʬʠʣʷ ʠ ʙʣʠʟʢʦʤʫ ʟʘʣʝʛʘʥʠʶ ʤʠʥʝʨʘʣʠʟʦʚʘʥʥʳʭ ʛʨʫʥʪʦʚʳʭ ʚʦʜ (1,5-2,0 

ʤ). ʇʨʦʛʨʘʤʤʘ ʬʝʥʦʣʦʛʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ, ʬʠʢʩʘʮʠʷ ʵʪʘʧʦʚ ʦʨʛʘʥʦʛʝʥʝʟʘ ʠ 

ʤʦʨʬʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʫʯʝʪʳ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʩʪʨʦʛʦʤ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥ-

ʥʳʤʠ ʘʣʛʦʨʠʪʤʘʤʠ, ʠʟʣʦʞʝʥʥʳʤʠ ʚ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʨʘʙʦʪʝ ɻ.ʊ. ʄʝʡʨʤʘʥʘ ʠ ʈ.ʉ. 

ʄʘʩʦʥʠʯʠʯ-ʐʦʪʫʥʦʚʦʡ [17]. ɺ ʯʘʩʪʥʦʩʪʠ, ʜʝʪʘʣʴʥʳʡ ʘʥʘʣʠʟ ʧʨʠʟʥʘʢʦʚ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ 

ʠ ʩʪʨʫʢʪʫʨʳ ʫʨʦʞʘʷ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʩʦʛʣʘʩʥʦ ʨʝʛʣʘʤʝʥʪʘʤ, ʦʧʠʩʘʥʥʳʤ ʚ ʧʨʦʬʠʣʴʥʳʭ 

ʛʣʘʚʘʭ ʜʘʥʥʦʛʦ ʨʫʢʦʚʦʜʩʪʚʘ. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʠʷ ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʭ ʣʠʥʠʡ ʢʨʠʪʝʨʠʷʤ 

ʧʘʪʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʠ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʦʣʝʟʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʩʪʘʥʜʘʨʪʥʳʝ 

ʧʨʦʪʦʢʦʣʳ çʄʝʪʦʜʠʢʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʩʦʨʪʦʠʩʧʳʪʘʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʢʫʣʴʪʫʨè [18]. ʆʙʱʘʷ ʩʭʝʤʘ ʠ ʪʝʭʥʠʢʘ ʟʘʢʣʘʜʢʠ ʧʦʣʝʚʳʭ ʦʧʳʪʦʚ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ 

ʦʙʱʝʧʨʠʥʷʪʳʤ ʧʨʠʥʮʠʧʘʤ ʥʘʫʯʥʦʛʦ ʘʛʨʦʥʦʤʠʯʝʩʢʦʛʦ ʧʦʠʩʢʘ [19]. 

ʉ ʮʝʣʴʶ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʧʦʣʫʯʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ 
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ʠ ʦʮʝʥʢʠ ʩʫʱʝʩʪʚʝʥʥʦʩʪʠ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ ʚʘʨʠʘʥʪʘʤʠ ʧʨʠʤʝʥʷʣʩʷ ʤʝʪʦʜ 

ʜʠʩʧʝʨʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ ʧʦ ɹ.ɸ. ɼʦʩʧʝʭʦʚʫ [20]. ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ 

ʨʝʟʫʣʴʪʘʪʦʚ ʚʳʧʦʣʥʷʣʘʩʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʦʙʲʝʢʪʠʚʥʦ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴ ʧʦʪʝʥʮʠʘʣ ʥʦʚʳʭ ʩʦʨʪʦʚ ʚ 

ʫʩʣʦʚʠʷʭ ʦʨʦʰʘʝʤʦʡ ʟʦʥʳ ʶʛʘ ʂʘʟʘʭʩʪʘʥʘ. 

ʇʦʯʚʝʥʥʳʡ ʧʦʢʨʦʚ ʦʧʳʪʥʦʛʦ ʤʘʩʩʠʚʘ ʧʨʝʜʩʪʘʚʣʝʥ ʩʚʝʪʣʳʤʠ ʩʝʨʦʟʝʤʘʤʠ 

ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʦʛʦ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ. ʉʦʛʣʘʩʥʦ ʘʛʨʦʭʠʤʠʯʝʩʢʦʤʫ ʘʥʘʣʠʟʫ, 

ʜʘʥʥʳʝ ʧʦʯʚʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʥʠʟʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʛʫʤʫʩʘ (ʚ ʩʣʦʝ 0ï20 ʩʤ 

ʧʦʢʘʟʘʪʝʣʠ ʚʘʨʴʠʨʫʶʪ ʚ ʧʨʝʜʝʣʘʭ 0,82ï0,85%), ʚʳʩʦʢʦʡ ʢʘʨʙʦʥʘʪʥʦʩʪʴʶ ʠ 

ʦʛʨʘʥʠʯʝʥʥʦʡ ʝʤʢʦʩʪʴʶ ʧʦʛʣʦʱʝʥʠʷ. ʇʨʠ ʵʪʦʤ ʤʠʢʨʦʩʪʨʫʢʪʫʨʘ ʧʦʯʚʳ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʙʣʘʛʦʧʨʠʷʪʥʫʶ ʚʦʜʦʧʨʦʥʠʮʘʝʤʦʩʪʴ ʠ ʧʦʨʦʟʥʦʩʪʴ ʧʨʠ ʫʤʝʨʝʥʥʦʡ ʩʚʷʟʥʦʩʪʠ. 

ʆʙʝʩʧʝʯʝʥʥʦʩʪʴ ʧʦʜʚʠʞʥʳʤʠ ʬʦʨʤʘʤʠ ʬʦʩʬʦʨʘ ʦʮʝʥʠʚʘʝʪʩʷ ʢʘʢ ʩʨʝʜʥʷʷ (12,0-22,0 

ʤʛ/ʢʛ), ʢʘʣʠʷ - ʧʦʚʳʰʝʥʥʘʷ (145,0-250,0 ʤʛ/ʢʛ). 

ɼʠʥʘʤʠʢʘ ʟʘʣʝʛʘʥʠʷ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʚ ʛʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʤʝʣʘ ʷʨʢʦ 

ʚʳʨʘʞʝʥʥʳʡ ʩʝʟʦʥʥʳʡ ʭʘʨʘʢʪʝʨ. ʇʠʢ ʧʦʜʲʝʤʘ (ʜʦ 106,6-112,6 ʩʤ) ʟʘʬʠʢʩʠʨʦʚʘʥ ʚ 

ʘʧʨʝʣʝ-ʤʘʝ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʨʝʞʠʤʦʤ ʦʨʦʰʝʥʠʷ ʠ ʚʝʩʝʥʥʠʤʠ ʦʩʘʜʢʘʤʠ. ɺ ʧʝʨʠʦʜ 

ʠʶʣʴ-ʩʝʥʪʷʙʨʴ ʥʘʙʣʶʜʘʣʦʩʴ ʩʫʱʝʩʪʚʝʥʥʦʝ ʧʦʥʠʞʝʥʠʝ ʫʨʦʚʥʷ (ʩ 172,3 ʜʦ 275,0 ʩʤ), ʯʪʦ 

ʙʳʣʦ ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʦ ʜʝʬʠʮʠʪʦʤ ʘʪʤʦʩʬʝʨʥʦʡ ʚʣʘʛʠ ʠ ʠʥʪʝʥʩʠʚʥʦʡ ʪʨʘʥʩʧʠʨʘʮʠʝʡ ʚ 

ʫʩʣʦʚʠʷʭ ʟʘʩʫʰʣʠʚʦʛʦ ʛʦʜʘ. 

ʄʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ 2023-2025 ʛʛ. 

ʦʪʣʠʯʘʣʠʩʴ ʘʥʦʤʘʣʴʥʳʤ ʪʝʤʧʝʨʘʪʫʨʥʳʤ ʬʦʥʦʤ. ʉʨʝʜʥʝʩʫʪʦʯʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ 

ʟʘ 9 ʤʝʩʷʮʝʚ ʩʦʩʪʘʚʠʣʘ 20,7Üʉ, ʯʪʦ ʧʨʝʚʳʰʘʝʪ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʶʶ ʥʦʨʤʫ ʥʘ 4,5Üʉ. 

ʅʘʠʙʦʣʝʝ ʢʨʠʪʠʯʝʩʢʠʝ ʪʝʤʧʝʨʘʪʫʨʥʳʝ ʘʥʦʤʘʣʠʠ ʥʘʙʣʶʜʘʣʠʩʴ ʚ ʷʥʚʘʨʝ (+6,15 Üʉ ʢ 

ʥʦʨʤʝ), ʤʘʨʪʝ (+4,85 Üʉ) ʠ ʠʶʣʝ (+5,05 Üʉ), ʛʜʝ ʘʙʩʦʣʶʪʥʳʝ ʟʥʘʯʝʥʠʷ ʜʦʩʪʠʛʘʣʠ 32,05 

Üʉ. ʇʘʨʘʣʣʝʣʴʥʦ ʩ ʪʝʨʤʠʯʝʩʢʠʤ ʩʪʨʝʩʩʦʤ ʟʘʬʠʢʩʠʨʦʚʘʥ ʩʫʱʝʩʪʚʝʥʥʳʡ ʜʝʬʠʮʠʪ 

ʦʩʘʜʢʦʚ: ʬʘʢʪʠʯʝʩʢʠ ʚʳʧʘʣʦ 154,5 ʤʤ ʚʣʘʛʠ, ʯʪʦ ʥʘ 49,4 ʤʤ ʤʝʥʴʰʝ ʢʣʠʤʘʪʠʯʝʩʢʦʡ 

ʥʦʨʤʳ. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʦʩʘʜʢʦʚ ʙʳʣʦ ʥʝʨʘʚʥʦʤʝʨʥʳʤ: ʦʩʥʦʚʥʦʡ ʦʙʲʝʤ ʧʨʠʰʝʣʩʷ ʥʘ 

ʧʝʨʠʦʜ ʷʥʚʘʨʴ-ʤʘʡ (ʦʪ 12,4 ʜʦ 46,0 ʤʤ ʝʞʝʤʝʩʷʯʥʦ), ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʣʝʪʥʠʝ ʤʝʩʷʮʳ 

ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʛʣʫʙʦʢʦʡ ʘʪʤʦʩʬʝʨʥʦʡ ʟʘʩʫʭʦʡ, ʯʪʦ ʩʦʟʜʘʚʘʣʦ ʵʢʩʪʨʝʤʘʣʴʥʳʝ 

ʫʩʣʦʚʠʷ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ 5-6 ʫʢʦʩʦʚ ʣʶʮʝʨʥʳ. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ.  ʆʮʝʥʢʘ ʠʩʭʦʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ ʢʦʣʣʝʢʮʠʦʥʥʦʤ 

ʧʠʪʦʤʥʠʢʝ. ʄʦʨʬʦʤʝʪʨʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʚʳʷʚʠʣ, ʯʪʦ ʤʘʢʩʠʤʘʣʴʥʘʷ ʚʳʩʦʪʘ ʨʘʩʪʝʥʠʡ 

ʟʘʬʠʢʩʠʨʦʚʘʥʘ ʫ ʦʙʨʘʟʮʦʚ L3 (94,6 ʩʤ) ʠ ʄ-2555 (94,2 ʩʤ), ʦʜʥʘʢʦ ʧʨʷʤʘʷ ʢʦʨʨʝʣʷʮʠʷ 

ʤʝʞʜʫ ʚʳʩʦʪʦʡ ʩʪʝʙʣʷ ʠ ʚʳʭʦʜʦʤ ʩʫʭʦʛʦ ʩʝʥʘ ʧʨʦʩʣʝʞʠʚʘʣʘʩʴ ʥʝ ʫ ʚʩʝʭ ʛʝʥʦʪʠʧʦʚ. 

ʊʘʢ, ʦʙʨʘʟʝʮ ʄ-2577, ʠʤʝʷ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʫʶ ʚʳʩʦʪʫ (81,4 ʩʤ), ʩʬʦʨʤʠʨʦʚʘʣ 

ʨʝʢʦʨʜʥʳʡ ʫʨʦʞʘʡ ʩʫʭʦʡ ʤʘʩʩʳ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʚʳʩʦʢʫʶ ʧʣʦʪʥʦʩʪʴ ʪʨʘʚʦʩʪʦʷ ʠ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʥʘʢʦʧʣʝʥʠʷ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ. 

ɼʠʥʘʤʠʢʘ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʧʨʠ ʮʝʣʝʚʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʥʘ ʩʝʥʦ 

ʜʝʤʦʥʩʪʨʠʨʦʚʘʣʘ ʟʘʢʦʥʦʤʝʨʥʦʝ ʩʦʢʨʘʱʝʥʠʝ ʤʝʞʢʦʩʥʳʭ ʠʥʪʝʨʚʘʣʦʚ ʧʦ ʤʝʨʝ ʥʘʨʘʩʪʘʥʠʷ 

ʩʫʤʤʳ ʘʢʪʠʚʥʳʭ ʪʝʤʧʝʨʘʪʫʨ: ʦʪ 47 ʩʫʪʦʢ (1-ʡ ʫʢʦʩ) ʜʦ 35ï37 ʩʫʪʦʢ (4-ʡ ʠ 5-ʡ ʫʢʦʩʳ). 

ɼʘʥʥʳʡ ʬʘʢʪ ʧʦʜʪʚʝʨʞʜʘʝʪ ʚʳʩʦʢʫʶ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʨʝʛʝʥʝʨʘʮʠʠ ʠʟʫʯʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ 

ʚ ʫʩʣʦʚʠʷʭ ʦʨʦʰʝʥʠʷ (ʨʠʩ.1,2). 

ʇʦ ʠʥʪʝʛʨʘʣʴʥʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʚʳʜʝʣʝʥ ʢʣʘʩʪʝʨ ʠʟ ʪʨʝʭ 

ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʦʙʨʘʟʮʦʚ ï ʄ-2570, ʄ-2577 ʠ ʄ-2588 (ʊʘʙʣʠʮʘ 1). ʋʨʦʞʘʡʥʦʩʪʴ 

ʟʝʣʝʥʦʡ ʤʘʩʩʳ ʫ ʜʘʥʥʳʭ ʣʠʥʠʡ ʚʘʨʴʠʨʦʚʘʣʘ ʚ ʧʨʝʜʝʣʘʭ 1275-1334 ʮ/ʛʘ, ʘ ʚʳʭʦʜ ʩʫʭʦʛʦ 

ʩʝʥʘ ʜʦʩʪʠʛ. 245-314 ʮ/ʛʘ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 109,5-112,9% ʢ ʢʦʥʪʨʦʣʶ. ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, 

ʯʪʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʦʙʱʝʝ ʧʨʝʚʦʩʭʦʜʩʪʚʦ ʙʦʣʴʰʠʥʩʪʚʘ ʦʙʨʘʟʮʦʚ ʧʦ ʩʳʨʦʡ ʙʠʦʤʘʩʩʝ, 

ʜʦʩʪʦʚʝʨʥʦʝ ʧʨʝʚʳʰʝʥʠʝ ʩʪʘʥʜʘʨʪʘ ʧʦ ʩʫʭʦʤʫ ʚʝʱʝʩʪʚʫ ʟʘ 5 ʫʢʦʩʦʚ ʧʦʢʘʟʘʣʠ ʣʠʰʴ 

50% ʢʦʣʣʝʢʮʠʠ (17 ʠʟ 34 ʦʙʨʘʟʮʦʚ), ʯʪʦ ʧʦʜʯʝʨʢʠʚʘʝʪ ʟʥʘʯʠʤʦʩʪʴ ʦʪʙʦʨʘ ʥʘ 

ʢʦʤʧʘʢʪʥʦʩʪʴ ʪʢʘʥʝʡ ʠ ʚʳʭʦʜ ʩʫʭʦʛʦ ʦʩʪʘʪʢʘ. 



 

107 

 

ʊʘʙʣʠʮʘ 1 ï ʍʦʟʷʡʩʪʚʝʥʥʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʚ ʢʦʣʣʝʢʮʠʦʥʥʦʤ ʧʠʪʦʤʥʠʢʝ  ʫʯʝʪ 

2023-2025 ʛʛ. 

 

ˉ 

ʧ/

ʧ 

ʉʦʨʪ  ʆʙʣʠʩ

ʪʚʝʥ- 

ʥʦʩʪʴ, 

% 

ʉʨʝʜ-

ʥʷʷ 

ʚʳʩʦʪ

ʘ,   ʩʤ 

ʉʫʤʤʘ 

ʋʨʦʞʘʡ

ʥʦʩʪʴ  

ʟʝʣʝʥʦʡ 

ʤʘʩʩʳ, 

ʮ/ʛʘ 

ɿʘ 5 

ʫʢʦʩʦʚ 

ɺ 

% 

ʢ ʩʪ. 

 

ʉʫʤʤʘ 

ʋʨʦʞʘʡ-

ʥʦʩʪʴ  

ʩʫʭʦʡ 

ʤʘʩʩʳ, 

ʮ/ʛʘ ʟʘ 5 

ʫʢʦʩʦʚ 

 

ɺ % 

ʢ ʩʪ.  

ʄʘʩʩʘ 

1000 

ʰʪʫʢ 

ʩʝʤʷʥ 

ʛ 

ʀʥʜʠʚʠ-

ʜʫʘʣʴʥʳʝ 

ʦʪʙʦʨʳ 

ʩʝʤʷʥ,  ʛ 

1 ɼʘʤʫ-12-

St. 47,4 85,8 1184 100,0 232 100,0 2,6 9,8 

2 ʄ-2502 48,4 85,2 1176 99,3 230 99,1 2,6 9,7 

3 ʄ-2509 43,6 83,6 1272 107,4 238 102,6 2,6 10,6 

4 ʄ-2511 45,6 87,2 1261 106,5 238 102,6 2,5 10,1 

5 ʄ-2516 51,8 82,8 1279 108,0 236 101,7 2,6 10,6 

6 ʄ-2517 49,0 82,6 1284 108,4 221 95,3 2,4 10,9 

7 ʄ-2519 49,0 90,2 1252 105,7 231 99,6 2,4 10,3 

8 ʄ-2520 46,2 91,0 1204 101,7 246 106,0 2,4 9,8 

9 ʄ-2524 46,2 80,2 1286 108,6 237 102,2 2,3 2,2 

10 ʄ-2525 44,2 85,0 1283 108,4 238 102,6 2,6 2,0 

11 ʄ-2532 45,8 79,0 1305 110,2 246 106,0 2,4 2,7 

12 ʄ-2533 49,6 89,6 1324 111,8 223 96,1 2,3 2,1 

13 ʄ-2542 47,6 88,2 1169 98,7 214 92,2 2,4 2,1 

14 ʄ-2546 48,8 83,4 1248 105,4 230 99,1 2,3 12,1 

15 ʄ-2547 47,4 83,8 1259 106,3 231 99,6 2,5 10,9 

16 ʄ-2555 50,4 94,2 1209 102,1 249 107,3 2,3 9,8 

17 ʄ-2566 47,8 80,4 1173 99,1 246 106,0 2,4 8,5 

18 ʄ-2570 48,8 90,8 1306 110,3 254 109,5 2,7 10,1 

19 ʄ-2571 48,2 85,0 1300 109,8 202 87,1 2,5 10,3 

20 ʄ-2577 49,4 81,4 1275 107,7 262 112,9 2,5 9,7 

21 ʄ-2587 48,2 81,4 1333 112,6 255 109,9 2,5 10,7 

22 ʄ-2588 51,4 84,8 1334 112,7 256 110,3 2,6 10,4 

23 L2 48,6 83,6 1258 106,3 246 106,0 2,5 10,5 

24 L3 47,6 94,6 1209 102,1 248 106,9 2,3 10,2 

25 L4 48,6 94,4 1258 106,3 246 106,0 2,5 10,1 

26 OH-2020 47,4 82,6 1209 102,1 241 103,9 2,3 10,4 

27 ʂᴇʢʩʘʨʘʡ 51,8 79,8 1300 109,8 237 102,2 2,4 9,9 

28 ʄ-2586 46,8 94,6 1272 107,4 206 88,8 2,4 8,7 

29 ʄ-2500 46,8 84,0 1250 105,6 221 95,3 2,4 9,7 

30 ʄ-2501 47,2 81,2 1247 105,3 217 93,5 2,3 10,1 

31 ʄ-1969 50,4 79,8 1121 94,7 208 89,7 2,3 11,3 

32 ʄ-2522 47,4 83,2 1256 106,1 216 93,1 2,3 12,0 

33 ʄ-2561 43,6 84,8 1258 106,3 219 94,4 2,3 10,9 

34 ʄ-2551 45,6 87,2 1261 106,5 223 96,1 2,5 10,1 

35 ʄ-2529 49,0 90,2 1252 105,7 216 93,1 2,4 10,3 

 85,3 289,2 

ʅʉʈ0,5=2,1ʮ 
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ʈʠʩʫʥʦʢ 1 ï ʆʪʨʘʩʪʘʥʠʝ ʣʶʮʝʨʥʳ ʈʠʩʫʥʦʢ 2 ï ʋʢʦʩ ʣʶʮʝʨʥʳ 

 

ʂʘʯʝʩʪʚʝʥʥʳʡ ʘʥʘʣʠʟ ʩʪʨʫʢʪʫʨʳ ʪʨʘʚʦʩʪʦʷ ʚʳʷʚʠʣ 11 ʣʠʥʠʡ ʩ ʧʦʚʳʰʝʥʥʦʡ 

ʦʙʣʠʩʪʚʝʥʥʦʩʪʴʶ (50,4ï51,8%), ʯʪʦ ʥʘ 3,0ï9,3% ʚʳʰʝ ʧʦʢʘʟʘʪʝʣʝʡ ʩʦʨʪʘ ɼʘʤʫ-12. 

ʆʙʨʘʟʮʳ ʄ-2516, ʄ-2555 ʠ ʄ-2588 ʧʨʝʜʩʪʘʚʣʷʶʪ ʦʩʦʙʳʡ ʠʥʪʝʨʝʩ ʜʣʷ ʩʝʣʝʢʮʠʠ ʥʘ 

ʚʳʩʦʢʦʙʝʣʢʦʚʦʩʪʴ. ʇʦʢʘʟʘʪʝʣʠ ʤʘʩʩʳ 1000 ʩʝʤʷʥ ʦʩʪʘʚʘʣʠʩʴ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʪʘʙʠʣʴ-

ʥʳʤʠ (2,3ï2,7 ʛ), ʯʪʦ ʥʘ ʬʦʥʝ ʞʝʩʪʢʠʭ ʛʠʜʨʦʪʝʨʤʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʛʦʜʘ ʧʦʜʪʚʝʨʞʜʘʝʪ 

ʛʝʥʝʪʠʯʝʩʢʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ ʦʪʦʙʨʘʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. ʃʠʥʠʠ ʄ-2570 ʠ ʄ-2509, 

ʚʳʜʝʣʠʚʰʠʝʩʷ ʧʦ ʚʳʭʦʜʫ ʩʝʤʷʥ ʦʪ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʦʪʙʦʨʦʚ, ʨʝʢʦʤʝʥʜʦʚʘʥʳ ʜʣʷ 

ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʤʥʦʞʝʥʠʷ ʠ ʧʝʨʝʜʘʯʠ ʚ ʢʦʥʢʫʨʩʥʦʝ ʩʦʨʪʦʠʩʧʳʪʘʥʠʝ. 

ʂʦʥʢʫʨʩʥʦʝ ʩʦʨʪʦʠʩʧʳʪʘʥʠʝ: ʦʮʝʥʢʘ ʘʜʘʧʪʠʚʥʦʩʪʠ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ 

ɿʘʚʝʨʰʘʶʱʠʡ ʵʪʘʧ ʩʝʣʝʢʮʠʦʥʥʦʛʦ ʮʠʢʣʘ ʚʢʣʶʯʘʣ ʢʦʤʧʣʝʢʩʥʫʶ ʦʮʝʥʢʫ 20 

ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʦʙʨʘʟʮʦʚ ʚ ʢʦʥʢʫʨʩʥʦʤ ʧʠʪʦʤʥʠʢʝ (ʊʘʙʣʠʮʘ 2). ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ 

ʧʨʦʚʦʜʠʣʩʷ ʥʘ ʬʦʥʝ ʩʪʘʥʜʘʨʪʘ ɼʘʤʫ-12, ʘʜʘʧʪʠʨʦʚʘʥʥʦʛʦ ʢ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʤ 

ʩʪʨʝʩʩʘʤ ʊʫʨʢʝʩʪʘʥʩʢʦʡ ʦʙʣʘʩʪʠ. ɸʛʨʦʪʝʭʥʠʯʝʩʢʠʡ ʨʝʛʣʘʤʝʥʪ ʠʩʧʳʪʘʥʠʡ ʙʳʣ 

ʧʦʣʥʦʩʪʴʶ ʠʜʝʥʪʠʯʝʥ ʩʝʣʝʢʮʠʦʥʥʳʤ ʵʪʘʧʘʤ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʦʙʲʝʢʪʠʚʥʦ ʦʮʝʥʠʪʴ 

ʛʝʥʝʪʠʯʝʩʢʠ ʦʙʫʩʣʦʚʣʝʥʥʳʡ ʧʦʪʝʥʮʠʘʣ ʣʠʥʠʡ. 

 
ʊʘʙʣʠʮʘ 2 ï ʍʦʟʷʡʩʪʚʝʥʥʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʚ  ʢʦʥʢʫʨʩʥʦʤ ʩʦʨʪʦʠʩʧʳʪʘʥʠʠ, 

ʫʯʝʪ 2023-2025 ʛʛ. 

 

ˉ 

ʧ/ʧ 

ʉʦʨʪʦ-

ʦʙʨʘʟʮʳ 

 

ʆʙʣʠʩʪ-

ʚʝʥ-

ʥʦʩʪʴ, % 

ʉʨʝʜ- 

ʥʷʷ 

ʚʳʩʦʪʘ,   

ʩʤ 

ʉʫʤʤʘ 

ʋʨʦʞʘʷ  

ʟʝʣʝʥʦʡ 

ʤʘʩʩʳ, 

ʮ/ʛʘ ʟʘ 5 

ʫʢʦʩʦʚ 

ɺ 

% 

ʢ ʩʪ. 

 

ʉʫʤʤʘ 

ʋʨʦʞʘʷ  

ʩʫʭʦʡ 

ʤʘʩʩʳ, 

ʮ/ʛʘ ʟʘ 5 

ʫʢʦʩʦʚ 

ɺ 

% 

ʢ ʩʪ. 

 

ʄʘʩʩʘ 

1000 

ʰʪʫʢ 

ʩʝʤʷʥ, 

ʛ 

ʀʥʜʠʚʠ-

ʜʫʘʣʴʥʳʝ 

ʦʪʙʦʨʳ 

ʩʝʤʷʥ,  ʛ 

 

1 2 3 4 5 6 7 8 9 10 

1 
ɼʘʤʫ-

12-St. 
49,4 86,2 1246 100,0 205 100,0 2,7 14,1 

2 ʄ-2572 44,6 99,2 1345 107,9 231 112,7 2,7 14,2 

3 ʄ-2584 48,2 96,8 1258 101,0 230 112,2 2,8 14,1 

4 ʄ-2518 47,8 84,2 1204 96,6 218 106,3 3,0 14,3 

5 ʄ-2533 49,2 89,2 1335 107,1 206 100,5 2,7 14,1 

6 ʄ-2532 44,4 79,4 1309 105,1 231 112,7 2,5 14 

7 ʄ-2501 45,8 86,8 1170 93,9 206 100,5 2,4 14 

8 ʄ-2568 48,6 84,8 1150 92,3 220 107,3 2,5 14 

9 ʄ-2566 46,2 79,4 1173 94,1 232 113,2 2,5 13,9 

10 ʄ-2537 47,8 95,4 1256 100,8 236 115,1 2,3 14,2 
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1 2 3 4 5 6 7 8 9 10 

11 ʄ-2513 44,8 81,6 1383 111,0 221 107,8 2,5 14,1 

12 ʄ-2522 50,0 82,2 1197 96,1 226 110,2 2,4 14,3 

13 ʄ-2579 50,6 84,6 1382 110,9 228 111,2 2,4 13,9 

14 ʄ-2552 47,2 94,2 1089 87,4 252 122,9 2,6 1600,0 

15 ʄ-2582 46,2 91,2 1292 103,7 233 113,7 2,7 14,2 

16 ʄ-2581 49,4 93,6 1269 101,8 232 113,2 2,6 14,3 

17 ʄ-2587 46,8 80,4 1318 105,8 221 107,8 2,7 14,4 

18 ʄ-2553 51,2 88,8 1162 93,3 206 100,5 2,7 14,1 

19 ʄ-2547 50,4 93,6 1240 99,5 211 102,9 3,0 14 

20 ʄ-2545 54,2 94,6 1074 86,2 248 121,0 2,7 13,9 

21 ʄ-2539 52,4 97,6 1168 93,7 198 96,6 2,5 14 

 1866,0 

 ʅʉʈ-1,9ʮ 

 

ʆʮʝʥʢʘ ʧʝʨʝʟʠʤʦʚʢʠ ʧʦʢʘʟʘʣʘ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʘʜʘʧʪʠʚʥʦʩʪʠ ʠʟʫʯʘʝʤʦʛʦ 

ʤʘʪʝʨʠʘʣʘ: ʩʦʭʨʘʥʥʦʩʪʴ ʨʘʩʪʝʥʠʡ ʥʘ 1 ʤĮ ʧʦʩʣʝ ʚʳʭʦʜʘ ʠʟ ʩʦʩʪʦʷʥʠʷ ʧʦʢʦʷ ʚʘʨʴʠʨʦʚʘʣʘ 

ʚ ʧʨʝʜʝʣʘʭ 85-95%. ɺʘʞʥʳʤ ʙʠʦʤʝʪʨʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʝʤ ʩʪʘʣʘ ʠʥʪʝʥʩʠʚʥʦʩʪʴ 

ʢʫʱʝʥʠʷ. ʋ 75% ʠʟʫʯʘʝʤʳʭ ʦʙʨʘʟʮʦʚ (15 ʠʟ 20) ʟʘʬʠʢʩʠʨʦʚʘʥʘ ʚʳʩʦʢʘʷ ʢʫʩʪʠʩʪʦʩʪʴ 

(62-65 ʩʪʝʙʣʝʡ ʥʘ ʢʫʩʪ), ʯʪʦ ʧʨʝʜʦʧʨʝʜʝʣʷʝʪ ʩʧʦʩʦʙʥʦʩʪʴ ʬʦʨʤʠʨʦʚʘʪʴ ʧʣʦʪʥʳʡ 

ʪʨʘʚʦʩʪʦʡ ʜʘʞʝ ʚ ʫʩʣʦʚʠʷʭ ʚʪʦʨʠʯʥʦʛʦ ʟʘʩʦʣʝʥʠʷ. 

ɸʥʘʣʠʟ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʚʳʷʚʠʣ ʩʫʱʝʩʪʚʝʥʥʫʶ 

ʜʠʬʬʝʨʝʥʮʠʘʮʠʶ ʛʝʥʦʪʠʧʦʚ ʧʦ ʧʨʠʟʥʘʢʘʤ ʢʘʯʝʩʪʚʘ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ. ɺ ʯʘʩʪʥʦʩʪʠ, 6 

ʣʠʥʠʡ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʦ ʧʨʝʚʳʩʠʣʠ ʩʪʘʥʜʘʨʪ ʧʦ ʦʙʣʠʩʪʚʝʥʥʦʩʪʠ, ʜʦʩʪʠʛʥʫʚ 

ʧʦʢʘʟʘʪʝʣʝʡ 50,0ï54,2%. ʄʘʢʩʠʤʘʣʴʥʘʷ ʦʙʣʠʩʪʚʝʥʥʦʩʪʴ ʟʘʬʠʢʩʠʨʦʚʘʥʘ ʫ ʦʙʨʘʟʮʘ ʄ-

2545, ʯʪʦ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʚʳʩʦʪʦʡ ʩʪʝʙʣʷ 94,6 ʩʤ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʝʛʦ ʢʘʢ ʮʝʥʥʳʡ ʠʩʪʦʯʥʠʢ 

ʚʳʩʦʢʦʙʝʣʢʦʚʦʛʦ ʢʦʨʤʘ. 

ɼʠʥʘʤʠʢʘ ʤʝʞʫʢʦʩʥʳʭ ʠʥʪʝʨʚʘʣʦʚ (30-40 ʩʫʪʦʢ) ʧʦʜʪʚʝʨʜʠʣʘ ʚʳʩʦʢʫʶ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʦʪʨʘʩʪʘʥʠʷ ʙʦʣʴʰʠʥʩʪʚʘ ʥʦʤʝʨʦʚ. ʃʠʜʝʨʦʤ ʠʩʧʳʪʘʥʠʡ ʧʦ ʢʦʤʧʣʝʢʩʫ 

ʧʨʠʟʥʘʢʦʚ ʧʨʠʟʥʘʥ ʦʙʨʘʟʝʮ ʄ-2552, ʢʦʪʦʨʳʡ ʩʦʯʝʪʘʣ ʨʝʢʦʨʜʥʳʡ ʚʳʭʦʜ ʩʫʭʦʛʦ ʩʝʥʘ 

(252 ʮ/ʛʘ) ʩ ʚʳʩʦʢʦʡ ʚʳʩʦʪʦʡ ʨʘʩʪʝʥʠʡ (94,2 ʩʤ). ɼʘʥʥʳʡ ʛʝʥʦʪʠʧ ʧʨʝʚʟʦʰʝʣ ʩʪʘʥʜʘʨʪ 

ʥʘ 22,9%, ʯʪʦ ʧʦʩʣʫʞʠʣʦ ʦʩʥʦʚʘʥʠʝʤ ʜʣʷ ʝʛʦ ʦʪʙʦʨʘ ʠ ʦʬʠʮʠʘʣʴʥʦʡ ʧʝʨʝʜʘʯʠ ʚ 2025 

ʛʦʜʫ ʥʘ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʩʦʨʪʦʠʩʧʳʪʘʥʠʝ (ɻʉʀ). 

ʉʝʤʝʥʥʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʦʪʦʙʨʘʥʥʳʭ ʦʙʨʘʟʮʦʚ ʪʘʢʞʝ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʘ 

ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʜʠʥʘʤʠʢʫ. ʊʨʠ ʣʠʥʠʠ (ʚʢʣʶʯʘʷ ʄ-2552 ʠ ʄ-2547) ʩʬʦʨʤʠʨʦʚʘʣʠ ʙʦʣʝʝ 

ʢʨʫʧʥʳʝ ʩʝʤʝʥʘ (ʤʘʩʩʘ 1000 ʰʪ. ï 2,8-3,0 ʛ), ʧʨʝʚʳʩʠʚ ʢʦʥʪʨʦʣʴ ʥʘ 3,7-11,1%. ʆʙʱʠʡ 

ʦʙʲʝʤ ʠʥʜʦʦʪʙʦʨʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʧʦʣʫʯʝʥʥʦʛʦ ʧʦ ʩʦʨʪʫ-ʣʠʜʝʨʫ ʄ-2552, ʩʦʩʪʘʚʠʣ 1600 

ʛ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʜʦʩʪʘʪʦʯʥʳʡ ʩʪʨʘʭʦʚʦʡ ʬʦʥʜ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʤʥʦʞʝʥʠʷ ʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʚʥʝʜʨʝʥʠʷ. 

ɿʘʢʣʶʯʝʥʠʝ. ʇʨʦʚʝʜʝʥʥʳʝ ʢʦʤʧʣʝʢʩʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʦʨʦʰʘʝʤʳʭ 

ʟʘʩʦʣʝʥʥʳʭ ʧʦʯʚ ʄʘʢʪʘʘʨʘʣʴʩʢʦʛʦ ʨʘʡʦʥʘ ʧʦʟʚʦʣʠʣʠ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʥʘʠʙʦʣʝʝ 

ʘʜʘʧʪʠʚʥʳʝ ʠ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʝ ʛʝʥʦʪʠʧʳ ʣʶʮʝʨʥʳ ʠʥʪʝʥʩʠʚʥʦʛʦ ʪʠʧʘ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʦʮʝʥʢʠ ʢʦʣʣʝʢʮʠʦʥʥʦʛʦ ʧʠʪʦʤʥʠʢʘ ʚʳʜʝʣʝʥ ʧʝʨʩʧʝʢʪʠʚʥʳʡ 

ʢʣʘʩʪʝʨ ʠʟ ʪʨʝʭ ʦʙʨʘʟʮʦʚ (ʄ-2570, ʄ-2577, ʄ-2588), ʦʙʝʩʧʝʯʠʚʰʠʭ ʚʳʭʦʜ ʩʫʭʦʛʦ ʩʝʥʘ 

ʥʘ ʫʨʦʚʥʝ 245-314 ʮ/ʛʘ, ʯʪʦ ʧʨʝʚʳʰʘʝʪ ʧʦʢʘʟʘʪʝʣʠ ʩʪʘʥʜʘʨʪʘ ɼʘʤʫ-12 ʥʘ 9,5-12,9%. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʜʘʥʥʳʝ ʣʠʥʠʠ ʦʙʣʘʜʘʶʪ ʧʦʚʳʰʝʥʥʳʤ ʠʥʜʝʢʩʦʤ ʦʙʣʠʩʪʚʝʥʥʦʩʪʠ (ʜʦ 

51,8%), ʯʪʦ ʛʘʨʘʥʪʠʨʫʝʪ ʚʳʩʦʢʫʶ ʧʠʪʘʪʝʣʴʥʫʶ ʮʝʥʥʦʩʪʴ ʢʦʨʤʘ ʚ ʫʩʣʦʚʠʷʭ 

ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʩʪʨʝʩʩʘ. 

ɺ ʭʦʜʝ ʢʦʥʢʫʨʩʥʦʛʦ ʩʦʨʪʦʠʩʧʳʪʘʥʠʷ ʧʦʜʪʚʝʨʞʜʝʥʘ ʚʳʩʦʢʘʷ ʟʠʤʦʩʪʦʡʢʦʩʪʴ (85ï

95%) ʠ ʠʥʪʝʥʩʠʚʥʘʷ ʵʥʝʨʛʠʷ ʢʫʱʝʥʠʷ ʠʟʫʯʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ. ʃʠʜʠʨʫʶʱʠʝ ʧʦʟʠʮʠʠ ʧʦ 

ʩʦʚʦʢʫʧʥʦʩʪʠ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʮʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ ʟʘʥʷʣ ʦʙʨʘʟʝʮ ʄ-2552, 
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ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʚʰʠʡ ʤʘʢʩʠʤʘʣʴʥʫʶ ʫʨʦʞʘʡʥʦʩʪʴ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ (252 ʮ/ʛʘ) ʠ 

ʦʧʪʠʤʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʩʝʤʝʥʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ (ʤʘʩʩʘ 1000 ʩʝʤʷʥ -2,6 ʛ, 

ʧʨʝʚʳʰʝʥʠʝ ʥʘʜ ʢʦʥʪʨʦʣʝʤ ï 22,9%). 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ, ʦʙʣʘʜʘʶʱʠʡ ʢʦʤʧʣʝʢʩʦʤ ʧʨʠʟʥʘʢʦʚ 

ʩʢʦʨʦʩʧʝʣʦʩʪʠ, ʩʦʣʝʚʳʥʦʩʣʠʚʦʩʪʠ ʠ ʤʥʦʛʦʫʢʦʩʥʦʩʪʠ (5ï6 ʫʢʦʩʦʚ), ʩʦʨʪʦʦʙʨʘʟʝʮ ʄ-

2552 ʙʳʣ ʦʪʦʙʨʘʥ ʠ ʧʝʨʝʜʘʥ ʥʘ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʩʦʨʪʦʠʩʧʳʪʘʥʠʝ ʚ 2025 ʛʦʜʫ. 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʟʚʦʣʷʶʪ ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʘʥʥʦʛʦ 

ʩʝʣʝʢʮʠʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʜʣʷ ʜʠʚʝʨʩʠʬʠʢʘʮʠʠ ʢʦʨʤʦʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʧʦʚʳʰʝʥʠʷ 

ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ʭʣʦʧʢʦʚʦ-ʣʶʮʝʨʥʦʚʳʭ ʩʝʚʦʦʙʦʨʦʪʦʚ ʥʘ ʶʛʝ ʂʘʟʘʭʩʪʘʥʘ. 

ʌʠʥʘʥʩʠʨʦʚʘʥʠʝ. ʉʪʘʪʴʷ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ ʙʶʜʞʝʪʥʦʡ ʧʨʦʛʨʘʤʤʳ 267 

ʄʠʥʠʩʪʝʨʩʪʚʘ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ, ʅʀʈ ʧʦ ʪʝʤʝ ʀʈʅ 

BR22884393 çʉʦʟʜʘʥʠʝ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʳʭ ʩʦʨʪʦʚ ʠ ʛʠʙʨʠʜʦʚ ʢʦʨʤʦʚʳʭ ʢʫʣʴʪʫʨ 

ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʘʛʨʦʢʣʠʤʘʪʠʯʝʩʢʠʭ ʟʦʥ ʂʘʟʘʭʩʪʘʥʘ ʠ ʨʘʟʨʘʙʦʪʢʘ ʩʦʨʪʦʚʦʡ ʪʝʭʥʦʣʦʛʠʠè, 

2024-2026 ʛʛ.  ɸʚʪʦʨʳ ʚʳʨʘʞʘʶʪ ʙʣʘʛʦʜʘʨʥʦʩʪʴ ʩʦʪʨʫʜʥʠʢʘʤ ʦʪʜʝʣʘ ʪʨʘʥʩʬʝʨʪʘ ʠ 

ʘʜʘʧʪʘʮʠʠ ʩʦʨʪʦʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ  ʦʢʘʟʘʚʰʠʭ ʩʦʜʝʡʩʪʚʠʝ ʚ ʚʳʧʦʣʥʝʥʠʠ 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 
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1çʄʘϨʪʘ ʞϸʥʝ ʙʘϨʰʘ ʰʘʨʫʘʰʳʣʳϤʳ ʪϸʞʽʨʠʙʝ ʩʪʘʥʮʠʷʩʳè ɾʐʉ, ɸʪʘʢʝʥʪ ʢʝʥʪʽ, 

ʄʘϨʪʘʘʨʘʣ ʘʫʜʘʥʳ, ʊϮʨʢʽʩʪʘʥ ʦʙʣʳʩʳ, ϧʘʟʘϨʩʪʘʥ 
2çϧʘʟʘϨ ʝʛʽʥʰʽʣʽʢ ʞϸʥʝ Ϻʩʽʤʜʽʢ ʰʘʨʫʘʰʳʣʳϤʳ Ϥʳʣʳʤʠ-ʟʝʨʪʪʝʫ ʠʥʩʪʠʪʫʪʳè ɾʐʉ, 

ɸʣʤʘʣʳʙʘϨ ʢʝʥʪʽ, ϧʘʨʘʩʘʡ ʘʫʜʘʥʳ, ɸʣʤʘʪʳ ʦʙʣʳʩʳ, ϧʘʟʘϨʩʪʘʥ 

 

ɸשʜʘʪʧʘ. ʄʘץʘʣʘʜʘ פʘʟʘץʩʪʘʥʥʳש ʦשʪװʩʪʽʢ ᴇשʽʨʽʥʽש ᴇʟʽʥʜʽʢ ʪʦʧʳʨʘץ-ʢʣʠʤʘʪʪʳץ 

ʞʘסʜʘʡʣʘʨʳʥʘ ʙʝʡʽʤʜʝʣʛʝʥ ʞʦשʳʰץʘʥʳץ שʘʨץʳʥʜʳ ʪʠʧʪʽ ʠʥʥʦʚʘʮʠʷʣʳץ ʩʦʨʪʪʘʨʳʥ ʞʘʩʘʫ 

ʙʦʡʳʥʰʘ ʢᴇʧʞʳʣʜʳץ ʩʝʣʝʢʮʠʷʣʳץ ʞײʤʳʩʪʘʨʜʳש ʥᴅʪʠʞʝʣʝʨʽ ʙʘʷʥʜʘʣסʘʥ. ɿʝʨʪʪʝʫʣʝʨ ʊװʨʢʽʩʪʘʥ 

ʦʙʣʳʩʳ ʄʘץʪʘʘʨʘʣ ʘʫʜʘʥʳʥʜʘסʳ çʄʘץʪʘ ʞᴅʥʝ ʙʘץʰʘ ʰʘʨʫʘʰʳʣʳסʳ ʪᴅʞʽʨʠʙʝ ʩʪʘʥʮʠʷʩʳè 

ɾʐʉ ʙʘʟʘʩʳʥʜʘ ʦʨʳʥʜʘʣʜʳ. ɾײʤʳʩʪʳש ᴇʟʝʢʪʽʣʽʛʽ ʪʦʧʳʨʘץʪʳץ שʘʡʪʘʣʘʤʘ ʩʦʨʪʘשʜʘʥʫʳ ʤʝʥ 

ʢʣʠʤʘʪʪʳש ʘʨʠʜʪʽʣʽʛʽ ʞʘסʜʘʡʳʥʜʘ ʞʦסʘʨʳ ᴇʥʽʤʜʽʣʽʢʢʝ ʠʝ ʤʘʣ ʘʟʳץʪʳץ ʜʘץʳʣʜʘʨʜʳש ʩʘʧʘʣʳ 

ʪץײʳʤʜʘʨʳʥʘ ʜʝʛʝʥ ʪʘʧʰʳʣʳץʧʝʥ ʥʝʛʽʟʜʝʣʝʜʽ. 

2023ï2025 ʞʳʣʜʘʨʜʘסʳ ʪᴅʞʽʨʠʙʝʣʝʨ ʙʘʨʳʩʳʥʜʘ 34 ʢʦʣʣʝʢʮʠʷʣʳץ ʞᴅʥʝ 20 ʢʦʥʢʫʨʩʪʳץ 

ʩʦʨʪ װʣʛʽʣʝʨʽʥʝ ʢʝʰʝʥʜʽ ʙʘסʘʣʘʫ ʞװʨʛʽʟʽʣʜʽ. ɸʥʦʤʘʣʴʜʳ ʞʦסʘʨʳ ʪʝʤʧʝʨʘʪʫʨʘ ʤʝʥ ʞʘʫʳʥ-

ʰʘʰʳʥ ʪʘʧʰʳʣʳסʳ ʞʘסʜʘʡʳʥʜʘ ʢᴇʧ ʦʨʳʣʳʤʜʳʣʳץʪʳש ʛʝʥʝʪʠʢʘʣʳץ ᴅʣʝʫʝʪʽ ʤʝʥ ʰᴇʧʪʝʩʽʥ 

ᴇʩʽʤʜʽʢʪʝʨʜʽץ שʘʡʪʘ ץʘʣʧʳʥʘ ʢʝʣʫ (ʨʝʛʝʥʝʨʘʮʠʷ) ץʘʨץʳʥʳ ʰʝʰʫʰʽ ʤʘשʳʟסʘ ʠʝ ʝʢʝʥʜʽʛʽ 

ʘʥʳץʪʘʣʜʳ. ɾװʡʝʣʽ ʽʨʽʢʪʝʫ ʥᴅʪʠʞʝʩʽʥʜʝ ʰʘʨʫʘʰʳʣʳץ-ʙʠʦʣʦʛʠʷʣʳץ ʙʝʣʛʽʣʝʨʽ ʙʦʡʳʥʰʘ 

ʘʫʜʘʥʜʘʩʪʳʨʳʣסʘʥ çɼʘʤʫ-12è ʩʪʘʥʜʘʨʪʳʥʘʥ ʘʡʪʘʨʣʳץʪʘʡ ʘʩʳʧ ʪװʩʢʝʥ ʧʝʨʩʧʝʢʪʠʚʘʣʳ ʄ-2552 

ʩʦʨʪ װʣʛʽʩʽ ʩᴅʡʢʝʩʪʝʥʜʽʨʽʣʜʽ. 

ʄ-2552 װʣʛʽʩʽʥʽײץ שʨסʘץ ʰᴇʧ ᴇʥʽʤʜʽʣʽʛʽ ʚʝʛʝʪʘʮʠʷʣʳץ ʢʝʟʝשʜʝ 5ï6 ʪʦʣʳץ ʦʨʳʣʳʤ 

 ʪʘʥʫʳʤʝʥ (54,2%) ʞᴅʥʝץʘʨʳ ʞʘʧʳʨʘסʣ ʞʝʣʽ ʞʦײʨʘʜʳ. ɹײץ ʘʣʳʧʪʘʩʪʳʨʫ ʙʘʨʳʩʳʥʜʘ 252 ʮ/ʛʘץ

ʪײʟסʘ ʪᴇʟʽʤʜʽʣʽʛʽʤʝʥ ʝʨʝʢʰʝʣʝʥʝʜʽ, ʙײʣ ʦʥʳ ʘʡʤʘץʪʳש ʤʘץʪʘ-ʞʦשʳʰץʘ ʘʫʳʩʧʘʣʳ ʝʛʽʩʪʝʨ 

ʞװʡʝʩʽʥʝ ʝʥʛʽʟʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ɯʨʽʢʪʝʣʛʝʥ ʤʘʪʝʨʠʘʣʜʳ1000 ש ʪץײʳʤ ʤʘʩʩʘʩʳ 2,8ï3,0 ʛʨʘʤסʘ 

ʞʝʪʪʽ, ʙײʣ ʜʘץʳʣʜʳ ʞʝʜʝʣʜʝʪʽʧ ʢᴇʙʝʡʪʫʛʝ ʩʝʧʪʽʛʽʥ ʪʠʛʽʟʝʜʽ. 2025 ʞʳʣʳ ʄ-2552 ʩʦʨʪ װʣʛʽʩʽ 

ʄʝʤʣʝʢʝʪʪʽʢ ʩʦʨʪ ʩʳʥʘʫסʘ (ʄʉʉ) ʨʝʩʤʠ ʪװʨʜʝ ʪʘʧʩʳʨʳʣʜʳ. ɸʣʳʥסʘʥ ʥᴅʪʠʞʝʣʝʨ 

ʨʝʩʧʫʙʣʠʢʘʥʳש ʘʨʠʜʪʽ ʘʡʤʘץʪʘʨʳʥʜʘ ᴇʩʽʤʜʽʢ ʰʘʨʫʘʰʳʣʳסʳʥ ᴅʨʪʘʨʘʧʪʘʥʜʳʨʫ ʞᴅʥʝ ʤʘʣ 

ʰʘʨʫʘʰʳʣʳסʳʥʳש ʘʟʳץʪʳץ ʙʘʟʘʩʳʥ ʥʳסʘʡʪʫ װʰʽʥ ʤʘשʳʟʜʳ ʧʨʘʢʪʠʢʘʣʳץ ʤᴅʥʛʝ ʠʝ. 

ʊʽʨʝʢ ʩᴇʟʜʝʨ: ʞʦשʳʰץʘ (Medicago sativa L.), ʩʝʣʝʢʮʠʷ, ʩʦʨʪʘש ʪʦʧʳʨʘץʪʘʨ, ᴇʥʽʤʜʽʣʽʢ, 

ʢᴇʧ ʦʨʳʣʳʤʜʳʣʳץ, ʘʜʘʧʪʠʚʪʽʣʽʢ, ʊװʨʢʽʩʪʘʥ ʦʙʣʳʩʳ, ʄ-2552 ʩʦʨʪ װʣʛʽʩʽ. 
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Annotation. The article presents the results of long-term breeding work to create innovative 

intensive alfalfa varieties adapted to the specific soil and climatic conditions of southern Kazakhstan. 

The research was conducted at the "Experimental Station of Cotton and Melon Growing" LLP in the 

Maktaaral district of the Turkestan region. The relevance of the work is due to the shortage of high-

quality seeds of forage crops capable of demonstrating high productivity against the background of 

secondary soil salinization and climate aridity. 

During the experiments of 2023ï2025, a comprehensive assessment of 34 collection and 20 

competitive varieties was carried out. It was found that under conditions of abnormally high 

temperatures and precipitation deficit, the genetic potential of multi-cut capability and the regeneration 

rate of the herbage are of decisive importance. As a result of systematic selection, a promising variety 

sample M-2552 was identified, which statistically significantly exceeded the regionalized standard 

Damu-12 in terms of key economic and biological traits. 

The dry hay yield indicators of the M-2552 sample amounted to 252 kg/ha with the formation 

of 5ï6 full cuts per growing season. The line is characterized by high foliage percentage (54.2%) and 

salt tolerance, which allows recommending it for introduction into the cotton-alfalfa crop rotations of 

the region. The seed productivity of the selected material reached 2.8ï3.0 g in terms of 1000-seed 

weight, which provides the possibility of accelerated reproduction. In 2025, the M-2552 variety 

sample was officially submitted to the State Variety Testing (SVT). The results obtained are of great 

practical importance for the diversification of crop production and strengthening the fodder base of 

animal husbandry in the arid zones of the republic. 

Keywords: Alfalfa (Medicago sativa L.), breeding, saline soils, productivity, multi-cut, 

adaptability, Turkestan region, variety sample M-2552. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʤʦʥʠʪʦʨʠʥʛʘ ʩʦʩʪʦʷʥʠʷ ʠ ʧʨʦʜʫʢʪʠʚ-

ʥʦʩʪʠ ʩʪʝʧʥʳʭ ʧʘʩʪʙʠʱ ʉʝʚʝʨʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʚʳʧʦʣʥʝʥʳ ʚ 2025 ʛʦʜʫ ʥʘ ʪʝʨʨʠ-

ʪʦʨʠʠ ʂʝʣʣʝʨʦʚʩʢʦʛʦ ʩʝʣʴʩʢʦʛʦ ʦʢʨʫʛʘ ʊʘʡʳʥʰʠʥʩʢʦʛʦ ʨʘʡʦʥʘ ʉʝʚʝʨʦ-ʂʘʟʘʭʩʪʘʥʩʢʦʡ ʦʙʣʘʩʪʠ.  

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʣʠʩʴ ʢʦʤʧʣʝʢʩʥʘʷ ʦʮʝʥʢʘ ʩʦʩʪʦʷʥʠʷ ʧʘʩʪʙʠʱʥʳʭ ʵʢʦʩʠʩʪʝʤ 

ʥʘ ʦʩʥʦʚʝ ʛʝʦʙʦʪʘʥʠʯʝʩʢʠʭ ʦʙʩʣʝʜʦʚʘʥʠʡ, ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʥʘʜʟʝʤʥʦʡ ʙʠʦʤʘʩʩʳ 

ʠ ʘʥʘʣʠʟʘ ʧʠʪʘʪʝʣʴʥʦʡ ʮʝʥʥʦʩʪʠ ʢʦʨʤʦʚʦʡ ʤʘʩʩʳ. ʄʝʪʦʜʦʣʦʛʠʯʝʩʢʘʷ ʙʘʟʘ ʚʢʣʶʯʘʣʘ ʘʥʘʣʠʟ 

ʘʛʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ, ʨʘʩʯʝʪʘ ʛʠʜʨʦʪʝʨʤʠʯʝʩʢʦʛʦ 

ʢʦʵʬʬʠʮʠʝʥʪʘ, ʛʝʦʙʦʪʘʥʠʯʝʩʢʠʝ ʦʙʩʣʝʜʦʚʘʥʠʷ, ʠʟʤʝʨʝʥʠʷ ʚʳʩʦʪʳ ʪʨʘʚʦʩʪʦʷ, ʫʯʝʪ ʫʨʦʞʘʡʥʦʩʪʠ 

ʥʘʜʟʝʤʥʦʡ ʙʠʦʤʘʩʩʳ ʫʢʦʩʥʳʤ ʤʝʪʦʜʦʤ,  ʦʧʨʝʜʝʣʝʥʠʝ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʢʦʨʤʦʚʦʡ ʤʘʩʩʳ 

ʤʝʪʦʜʦʤ ʙʣʠʞʥʝʡ ʠʥʬʨʘʢʨʘʩʥʦʡ ʩʧʝʢʪʨʦʩʢʦʧʠʠ (NIRS), ʘ ʪʘʢʞʝ ʛʝʦʧʨʠʚʷʟʢʫ ʦʙʩʣʝʜʦʚʘʥʥʳʭ 

ʫʯʘʩʪʢʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ GPS/GLONASS-ʥʘʚʠʛʘʮʠʠ.   

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʦʙʩʣʝʜʦʚʘʥʥʳʝ ʧʘʩʪʙʠʱʘ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʚʳʩʦʢʠʤ ʧʨʦʝʢʪʠʚʥʳʤ 

ʧʦʢʨʳʪʠʝʤ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ (86-96%), ʫʩʪʦʡʯʠʚʳʤ ʟʣʘʢʦʚʦ-ʨʘʟʥʦʪʨʘʚʥʳʤ ʩʦʩʪʘʚʦʤ ʠ 

ʟʥʘʯʠʪʝʣʴʥʳʤ ʚʠʜʦʚʳʤ ʨʘʟʥʦʦʙʨʘʟʠʝʤ. ʋʨʦʞʘʡʥʦʩʪʴ ʥʘʜʟʝʤʥʦʡ ʙʠʦʤʘʩʩʳ ʚʘʨʴʠʨʦʚʘʣʘ ʦʪ  

315,5 ʜʦ 710,3 ʛ/ʤĮ ʚ ʧʝʨʝʩʯʝʪʝ ʥʘ ʚʦʟʜʫʰʥʦ-ʩʫʭʦʝ ʚʝʱʝʩʪʚʦ. ɸʥʘʣʠʟ ʢʦʨʤʦʚʦʡ ʤʘʩʩʳ ʧʦʢʘʟʘʣ 

ʜʦʩʪʘʪʦʯʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʦʩʥʦʚʥʳʭ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ,  ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʢʦʨʤʦʚʫʶ 

ʮʝʥʥʦʩʪʴ ʧʘʩʪʙʠʱʥʦʛʦ ʢʦʨʤʘ ʜʣʷ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ.. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʭʦʨʦʰʦʤ ʩʦʩʪʦʷʥʠʡ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʧʘʩʪʙʠʱʥʳʭ ʵʢʦʩʠʩʪʝʤ ʠ ʤʦʛʫʪ ʩʣʫʞʠʪʴ 

ʥʘʫʯʥʦʡ ʦʩʥʦʚʦʡ ʜʣʷ ʜʘʣʴʥʝʡʰʝʡ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʨʘʮʠʦʥʘʣʴʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʧʘʩʪʙʠʱ, 

ʦʨʛʘʥʠʟʘʮʠʠ ʧʘʩʪʙʠʱʝʦʙʦʨʦʪʘ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ ʧʘʩʪʙʠʱʥʳʭ 

ʫʛʦʜʠʡ ʚ ʫʩʣʦʚʠʷʭ ʉʝʚʝʨʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ.  

 ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʪʝʧʥʳʝ ʧʘʩʪʙʠʱʘ, ʧʘʩʪʙʠʱʥʳʝ ʵʢʦʩʠʩʪʝʤʳ, ʤʦʥʠʪʦʨʠʥʛ ʧʘʩʪʙʠʱ,  

ʛʝʦʙʦʪʘʥʠʯʝʩʢʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ, ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʪʨʘʚʦʩʪʦʷ, ʥʘʜʟʝʤʥʘʷ ʤʘʩʩʘ, ʢʦʨʤʦʚʘʷ 

ʮʝʥʥʦʩʪʴ, ʧʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ, ʉʝʚʝʨʥʳʡ ʂʘʟʘʭʩʪʘʥ  

  

 ɺʚʝʜʝʥʠʝ. ʉʪʝʧʥʳʝ ʧʘʩʪʙʠʱʘ ʉʝʚʝʨʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ ʷʚʣʷʶʪʩʷ ʙʘʟʦʚʳʤ ʢʦʨʤʦ-

ʚʳʤ ʨʝʩʫʨʩʦʤ ʜʣʷ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʢʣʶʯʝʚʳʤ ʢʦʤʧʦʥʝʥʪʦʤ 

ʧʨʠʨʦʜʥʦʛʦ ʢʘʨʢʘʩʘ ʩʪʝʧʥʳʭ ʵʢʦʩʠʩʪʝʤ. ɺ ʫʩʣʦʚʠʷʭ ʨʦʩʪʘ ʧʦʛʦʣʦʚʴʷ, ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʚʳʧʘʩʘ ʚʙʣʠʟʠ ʥʘʩʝʣʸʥʥʳʭ ʧʫʥʢʪʦʚ ʠ ʦʛʨʘʥʠʯʝʥʥʦʡ ʜʦʩʪʫʧʥʦʩʪʠ ʦʪʛʦʥʥʳʭ ʫʯʘʩʪʢʦʚ 

(ʚʦʜʦʧʦʠ, ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ) ʚʦʟʨʘʩʪʘʝʪ ʨʠʩʢ ʧʘʩʪʙʠʱʥʦʡ ʜʠʛʨʝʩʩʠʠ: ʩʥʠʞʘʝʪʩʷ ʜʦʣʷ 

ʮʝʥʥʳʭ ʢʦʨʤʦʚʳʭ ʚʠʜʦʚ, ʫʭʫʜʰʘʝʪʩʷ ʧʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ ʠ ʫʤʝʥʴʰʘʝʪʩʷ 
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ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʪʨʘʚʦʩʪʦʷ. ɼʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʜʝʛʨʘʜʘʮʠʠ ʪʨʝʙʫʝʪʩʷ ʧʝʨʝʭʦʜ ʦʪ 

ʵʧʠʟʦʜʠʯʝʩʢʠʭ ʦʮʝʥʦʢ ʢ ʩʠʩʪʝʤʥʦʤʫ ʤʦʥʠʪʦʨʠʥʛʫ ʩʦʩʪʦʷʥʠʷ ʧʘʩʪʙʠʱ ʠ ʫʧʨʘʚʣʝʥʠʶ 

ʥʘʛʨʫʟʢʦʡ ʥʘ ʦʩʥʦʚʝ ʠʟʤʝʨʷʝʤʳʭ ʧʦʢʘʟʘʪʝʣʝʡ (ʫʨʦʞʘʡʥʦʩʪʴ/ʙʠʦʤʘʩʩʘ, ʙʦʪʘʥʠʯʝʩʢʠʡ 

ʩʦʩʪʘʚ, ʚʳʩʦʪʘ ʪʨʘʚʦʩʪʦʷ, ʧʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ, ʧʠʪʘʪʝʣʴʥʦʩʪʴ ʢʦʨʤʘ, ʬʘʢʪʠʯʝʩʢʘʷ ʠ 

ʜʦʧʫʩʪʠʤʘʷ ʥʘʛʨʫʟʢʘ). ʊʘʢʦʡ ʧʦʜʭʦʜ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʦʚʨʝʤʝʥʥʦʡ ʧʘʨʘʜʠʛʤʝ 

çʘʜʘʧʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʧʘʩʪʙʠʱʘʤʠè, ʢʦʛʜʘ ʨʝʰʝʥʠʷ ʧʦ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʚʳʧʘʩʘ ʠ 

ʧʘʩʪʙʠʱʝʦʙʦʨʦʪʫ ʨʝʛʫʣʷʨʥʦ ʢʦʨʨʝʢʪʠʨʫʶʪʩʷ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʥʘʙʣʶʜʝʥʠʡ ʠ 

ʘʥʘʣʠʟʦʚ[1]. 

 ʆʪʝʯʝʩʪʚʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʩʣʝʜʥʠʭ ʣʝʪ ʬʦʨʤʠʨʫʶʪ ʥʘʫʯʥʫʶ ʙʘʟʫ ʜʣʷ 

ʚʥʝʜʨʝʥʠʷ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʦʧʪʠʤʠʟʘʮʠʠ ʚʳʧʘʩʘ ʚ ʩʪʝʧʥʦʡ ʟʦʥʝ. ʊʘʢ, ʚ ʨʘʙʦʪʘʭ ɻ.ɾ. 

ʉʪʳʙʘʝʚʘ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʧʘʩʪʙʠʱʥʘʷ ʜʠʛʨʝʩʩʠʷ ʠ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʝ ʩʫʢʮʝʩʩʠʠ ʚ 

ʉʝʚʝʨʥʦʤ ʂʘʟʘʭʩʪʘʥʝ ʠʤʝʶʪ ʚʳʨʘʞʝʥʥʫʶ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʫʶ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ ʠ ʪʝʩʥʦ 

ʩʚʷʟʘʥʳ ʩ ʨʝʞʠʤʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʫʯʘʩʪʢʦʚ, ʯʪʦ ʦʙʦʩʥʦʚʳʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʧʘʩʪʙʠʱʘʤʠ (ʧʦ ʢʦʥʪʫʨʘʤ/ʟʘʛʦʥʘʤ) ʠ ʢʦʥʪʨʦʣʷ 

ʥʘʛʨʫʟʦʢ [2]. ʇʨʘʢʪʠʢʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʅ.ɸ. ʉʝʨʝʢʧʘʝʚʘ, ɸ.ɸ. ʅʦʛʘʝʚʘ 

ʠ ʩʦʘʚʪʦʨʦʚ ʧʨʝʜʣʘʛʘʶʪ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ ʨʝʰʝʥʠʷ (ʟʘʛʦʥʥʘʷ/ʨʦʪʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ) ʠ 

ʧʦʜʯʸʨʢʠʚʘʶʪ, ʯʪʦ ʨʘʥʥʝʝ ʠ ʥʝʧʨʝʨʳʚʥʦʝ ʩʪʨʘʚʣʠʚʘʥʠʝ ʦʜʥʠʭ ʠ ʪʝʭ ʞʝ ʫʯʘʩʪʢʦʚ 

ʧʨʠʚʦʜʠʪ ʢ ʠʩʪʦʱʝʥʠʶ ʪʨʘʚʦʩʪʦʷ, ʪʦʛʜʘ ʢʘʢ ʧʘʩʪʙʠʱʝʦʙʦʨʦʪ ʠ ʨʘʩʯʸʪ ʸʤʢʦʩʪʠ ʟʘʛʦʥʦʚ 

ʧʦʟʚʦʣʷʶʪ ʦʙʝʩʧʝʯʠʪʴ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʠ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʨʤʦʚʦʡ ʤʘʩʩʳ [3]. ɺʘʞʥʳʤ ʵʣʝʤʝʥʪʦʤ ʤʦʥʠʪʦʨʠʥʛʘ ʷʚʣʷʝʪʩʷ ʩʝʟʦʥʥʘʷ 

ʦʮʝʥʢʘ ʩʪʨʫʢʪʫʨʳ ʪʨʘʚʦʩʪʦʷ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ: ʄʫʭʘʥʦʚ ʅ.ʂ., ʅʦʛʘʝʚ ɸ.ɸ., ʋʩʢʝʥʦʚ 

ʈ.ɹ., ʉʝʨʝʢʧʘʝʚ ʅ.ɸ. ʧʦʢʘʟʘʣʠ, ʯʪʦ ʩʝʟʦʥʥʘʷ ʜʠʥʘʤʠʢʘ ʙʦʪʘʥʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʠ 

ʢʦʨʤʦʚʦʡ ʤʘʩʩʳ ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʝʪ ʥʘ ʫʧʨʘʚʣʝʥʯʝʩʢʠʝ ʨʝʰʝʥʠʷ ʧʦ ʩʨʦʢʘʤ ʠ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʚʳʧʘʩʘ, ʘ ʪʘʢʞʝ ʥʘ ʦʮʝʥʢʫ ʢʦʨʤʦʚʦʡ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ[4].  ɼʦʧʦʣʥʷʶʪ 

ʢʘʨʪʠʥʫ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʣʠʷʥʠʷ ʨʦʪʘʮʠʦʥʥʦʛʦ ʚʳʧʘʩʘ ʥʘ ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ ʠ ʨʘʟʥʦʦʙʨʘʟʠʝ 

ʧʘʩʪʙʠʱʥʳʭ ʩʦʦʙʱʝʩʪʚ, ʛʜʝ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʘ ʫʧʨʘʚʣʷʝʤʦʩʪʴ ʬʣʦʨʠʩʪʠʯʝʩʢʦʡ 

ʩʪʨʫʢʪʫʨʳ ʧʨʠ ʩʤʝʥʝ ʨʝʞʠʤʦʚ ʧʘʩʪʴʙʳ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʦʜʙʦʨʘ ʦʧʪʠʤʘʣʴʥʦʡ 

ʥʘʛʨʫʟʢʠ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʩʦʦʙʱʝʩʪʚ [5].  

 ʄʝʞʜʫʥʘʨʦʜʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ (Q1-Q3) ʧʦʜʪʚʝʨʞʜʘʶʪ, ʯʪʦ çʠʥʪʝʥʩʠʚʥʦʩʪʴ 

ʚʳʧʘʩʘè (ʩʪʝʧʝʥʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʬʠʪʦʤʘʩʩʳ, ʧʣʦʪʥʦʩʪʴ ʞʠʚʦʪʥʳʭ ʠ ʜʣʠʪʝʣʴʥʦʩʪʴ 

ʩʪʨʘʚʣʠʚʘʥʠʷ) - ʦʜʠʥ ʠʟ ʥʘʠʙʦʣʝʝ ʩʠʣʴʥʳʭ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ, ʠʟʤʝʥʷʶʱʠʭ 

ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝ, ʩʚʦʡʩʪʚʘ ʧʦʯʚ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʧʘʩʪʙʠʱ, ʧʨʠʯʸʤ ʵʬʬʝʢʪ ʟʘʚʠʩʠʪ ʦʪ 

ʠʩʭʦʜʥʦʡ ʚʣʘʞʥʦʩʪʠ/ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʵʢʦʩʠʩʪʝʤ ʠ ʦʪ ʚʳʙʨʘʥʥʦʡ ʩʠʩʪʝʤʳ ʧʘʩʪʴʙʳ. [6-

10] ʊʘʢ, ʚ LandDegradation&Development ʧʦʢʘʟʘʥʦ, ʯʪʦ ʫʧʨʘʚʣʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ 

ʚʳʧʘʩʘ ʚ ʧʦʣʫʟʘʩʫʰʣʠʚʳʭ ʨʘʥʯʦ-ʩʠʩʪʝʤʘʭ ʚʣʠʷʝʪ ʥʘ ʧʦʯʚʝʥʥʳʝ ʧʘʨʘʤʝʪʨʳ ʠ 

ʢʦʤʧʦʥʝʥʪʳ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ, ʘ ʩʣʝʜʦʚʘʪʝʣʴʥʦ ʪʨʝʙʫʝʪ ʥʘʩʪʨʦʡʢʠ ʨʝʞʠʤʦʚ ʥʘʛʨʫʟʢʠ ʩ 

ʵʢʦʣʦʛʠʯʝʩʢʠʤʠ ʦʛʨʘʥʠʯʝʥʠʷʤʠ. ɼʣʷ ʩʪʝʧʥʳʭ ʠ ʩʫʭʦʩʪʝʧʥʳʭ ʣʘʥʜʰʘʬʪʦʚ ʚʥʫʪʨʝʥʥʝʡ 

ɸʟʠʠ ʧʦʜʪʚʝʨʞʜʝʥʘ ʟʥʘʯʠʤʦʩʪʴ ʢʦʨʨʝʢʪʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʨʦʪʘʮʠʠ: ʪʨʸʭʣʝʪʥʠʡ 

ʧʦʣʝʚʦʡ ʵʢʩʧʝʨʠʤʝʥʪ ʚ Agriculture, Ecosystems&Environment ʜʝʤʦʥʩʪʨʠʨʫʝʪ, ʯʪʦ ʧʨʠ 

ʦʜʠʥʘʢʦʚʦʤ (ʥʠʟʢʦʤ) ʫʨʦʚʥʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʙʦʣʝʝ ʯʘʩʪʘʷ ʨʦʪʘʮʠʷ ʤʦʞʝʪ ʧʦʚʳʰʘʪʴ 

ʥʘʜʟʝʤʥʫʶ ʠ ʢʦʨʥʝʚʫʶ ʙʠʦʤʘʩʩʫ ʠ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʜʦʤʠʥʘʥʪʦʚ 

ʩʦʦʙʱʝʩʪʚʘ, ʭʦʪʷ ʵʬʬʝʢʪʳ ʟʘʚʠʩʷʪ ʦʪ ʢʦʥʪʝʢʩʪʘ ʠ ʥʝ ʚʩʝʛʜʘ ʧʨʠʚʦʜʷʪ ʢ ʨʦʩʪʫ 

ʫʛʣʝʨʦʜʥʦʛʦ ʥʘʢʦʧʣʝʥʠʷ [6-10].  

 ʉʦʚʨʝʤʝʥʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʧʘʩʪʙʠʱ ʚʩʸ ʯʘʱʝ ʦʧʠʨʘʝʪʩʷ ʥʘ ʩʚʷʟʢʫ çʧʦʣʝʚʳʝ 

ʫʯʸʪʳ + ɻʀʉ/ɼɿɿè: ʚʳʩʦʢʦʜʝʪʘʣʴʥʳʝ ʩʧʫʪʥʠʢʦʚʳʝ ʜʘʥʥʳʝ ʠ ɹʇʃɸ ʧʦʟʚʦʣʷʶʪ 

ʦʪʩʣʝʞʠʚʘʪʴ ʠʟʤʝʥʝʥʠʷ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ, ʜʝʛʨʘʜʘʮʠʦʥʥʳʝ ʧʷʪʥʘ ʠ ʚʣʠʷʥʠʝ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʩʥʠʞʘʷ ʥʝʦʧʨʝʜʝʣʸʥʥʦʩʪʴ ʧʨʠ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʠ ʪʦʯʝʯʥʳʭ 

ʥʘʙʣʶʜʝʥʠʡ ʥʘ ʣʘʥʜʰʘʬʪʥʳʡ ʫʨʦʚʝʥʴ. ʅʘʧʨʠʤʝʨ, ʚ EcologicalIndicators ʧʨʝʜʣʦʞʝʥ 

ʧʦʜʭʦʜ, ʩʦʯʝʪʘʶʱʠʡ ɹʇʃɸ ʠ ʚʳʩʦʢʦʨʘʟʨʝʰʘʶʱʠʝ ʩʧʫʪʥʠʢʦʚʳʝ ʜʘʥʥʳʝ ʜʣʷ 

ʢʘʨʪʠʨʦʚʘʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʛʨʫʧʧ ʠ ʦʮʝʥʢʠ ʜʝʛʨʘʜʘʮʠʠ ʩʪʝʧʝʡ [10] ɺʦʩʪʦʯʥʦʡ 
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ʄʦʥʛʦʣʠʠ, ʯʪʦ ʤʝʪʦʜʠʯʝʩʢʠ ʙʣʠʟʢʦ ʟʘʜʘʯʘʤ ʤʦʥʠʪʦʨʠʥʛʘ ʩʪʝʧʥʳʭ ʧʘʩʪʙʠʱ ʉʝʚʝʨʥʦʛʦ 

ʂʘʟʘʭʩʪʘʥʘ. ʅʘʢʦʥʝʮ, ʦʙʦʙʱʝʥʠʷ ʧʦ ʄʦʥʛʦʣʠʠ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʪʷʞʸʣʳʡ ʚʳʧʘʩ ʯʘʱʝ 

ʩʥʠʞʘʝʪ ʧʦʢʨʦʚ, ʚʠʜʦʚʦʝ ʙʦʛʘʪʩʪʚʦ ʠ ʥʘʜʟʝʤʥʫʶ ʙʠʦʤʘʩʩʫ ʚ ʩʫʭʠʭ ʠ ʚʳʩʦʢʦʛʦʨʥʳʭ 

ʩʪʝʧʷʭ, ʘ ʵʬʬʝʢʪʳ ʚ ʙʦʣʝʝ ʧʨʦʜʫʢʪʠʚʥʳʭ (ʣʫʛʦʚʳʭ) ʩʪʝʧʷʭ ʤʦʛʫʪ ʙʳʪʴ ʠʥʳʤʠ; 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʦʧʪʠʤʠʟʘʮʠʷ ʥʘʛʨʫʟʢʠ ʜʦʣʞʥʘ ʫʯʠʪʳʚʘʪʴ ʪʠʧ ʩʪʝʧʠ ʠ ʢʣʠʤʘʪʠʯʝʩʢʠʡ 

ʛʨʘʜʠʝʥʪ. ʉʦʚʤʝʩʪʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʘʢʠʭ ʧʦʜʭʦʜʦʚ ʧʦʟʚʦʣʷʝʪ ʧʝʨʝʡʪʠ ʦʪ çʩʨʝʜʥʠʭ 

ʥʦʨʤʘʪʠʚʦʚè ʢ ʘʜʘʧʪʠʚʥʦʡ ʦʧʪʠʤʠʟʘʮʠʠ ʚʳʧʘʩʘ: ʨʘʩʯʸʪ ʸʤʢʦʩʪʠ ʠ ʜʦʧʫʩʪʠʤʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʬʠʪʦʤʘʩʩʳ, ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʟʦʥʠʨʦʚʘʥʠʝ ʧʦ ʢʦʥʪʫʨʘʤ, ʩʝʟʦʥʥʘʷ 

ʢʦʨʨʝʢʪʠʨʦʚʢʘ ʨʦʪʘʮʠʠ, ʘ ʪʘʢʞʝ ʚʘʣʠʜʘʮʠʷ ʜʠʩʪʘʥʮʠʦʥʥʳʭ ʠʥʜʠʢʘʪʦʨʦʚ ʧʦʣʝʚʳʤʠ 

ʠʟʤʝʨʝʥʠʷʤʠ [8-10]. 

 ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʢʪʫʘʣʴʥʦʩʪʴ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʙʫʩʣʦʚʣʝʥʘ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʩʪʝʧʥʳʤʠ ʧʘʩʪʙʠʱʘʤʠ ʉʝʚʝʨʥʦʛʦ 

ʂʘʟʘʭʩʪʘʥʘ ʥʘ ʦʩʥʦʚʝ ʨʝʛʫʣʷʨʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʩʦʩʪʦʷʥʠʷ ʪʨʘʚʦʩʪʦʷ ʠ ʪʦʯʥʦʛʦ 

ʨʘʩʯʸʪʘ/ʦʧʪʠʤʠʟʘʮʠʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʚʳʧʘʩʘ. ʆʧʦʨʘ ʥʘ ʦʪʝʯʝʩʪʚʝʥʥʳʝ ʥʘʨʘʙʦʪʢʠ ʧʦ 

ʧʘʩʪʙʠʱʝʦʙʦʨʦʪʫ ʠ ʩʝʟʦʥʥʦʡ ʦʮʝʥʢʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʣʫʯʰʠʤʠ 

ʤʝʞʜʫʥʘʨʦʜʥʳʤʠ ʧʨʘʢʪʠʢʘʤʠ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ 

ʧʨʦʚʝʨʢʠ ʩʠʩʪʝʤ ʧʘʩʪʴʙʳ ʩʦʟʜʘʸʪ ʦʩʥʦʚʫ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʧʨʠʤʝʥʠʤʳʭ ʨʝʛʣʘʤʝʥʪʦʚ 

ʥʘʛʨʫʟʢʠ ʠ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʠ 

ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ ʩʪʝʧʥʳʭ ʧʘʩʪʙʠʱ. 

 ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʚʳʧʦʣʥʝʥʳ ʚ 2025 ʛʦʜʫ ʥʘ 

ʩʪʝʧʥʳʭ ʧʘʩʪʙʠʱʘʭ ʂʝʣʣʝʨʦʚʩʢʦʛʦ ʩʝʣʴʩʢʦʛʦ ʦʢʨʫʛʘ ʊʘʡʳʥʰʠʥʩʢʦʛʦ ʨʘʡʦʥʘ, ʉʝʚʝʨʦ-

ʂʘʟʘʭʩʪʘʥʩʢʦʡ ʦʙʣʘʩʪʠ. ʆʙʲʝʢʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʣʠʩʴ: ʝʩʪʝʩʪʚʝʥʥʳʝ ʩʪʝʧʥʳʝ 

ʧʘʩʪʙʠʱʥʳʝ ʬʠʪʦʮʝʥʦʟʳ, ʙʦʪʘʥʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ, ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ 

ʥʘʜʟʝʤʥʦʡ ʙʠʦʤʘʩʩʳ ʠ ʧʠʪʘʪʝʣʴʥʘʷ ʮʝʥʥʦʩʪʴ ʢʦʨʤʦʚʦʡ ʤʘʩʩʳ ʧʘʩʪʙʠʱ.. ʇʨʝʜʤʝʪʦʤ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʣʠʩʴ ʧʦʢʘʟʘʪʝʣʠ ʩʦʩʪʦʷʥʠʷ ʧʘʩʪʙʠʱʥʳʭ ʵʢʦʩʠʩʪʝʤ, ʚʢʣʶʯʘʷ 

ʧʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ, ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ, ʚʳʩʦʪʫ ʪʨʘʚʦʩʪʦʷ, ʫʨʦʞʘʡʥʦʩʪʴ ʥʘʜʟʝʤʥʦʡ 

ʙʠʦʤʘʩʩʳ ʠ ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʢʦʨʤʦʚʦʡ ʤʘʩʩʳ. ʇʦʜʭʦʜ ʦʩʥʦʚʘʥ ʥʘ ʧʨʠʥʮʠʧʘʭ 

ʛʝʦʙʦʪʘʥʠʯʝʩʢʦʛʦ ʠ ʧʨʦʜʫʢʮʠʦʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʧʨʠʨʦʜʥʳʭ ʢʦʨʤʦʚʳʭ ʫʛʦʜʠʡ, 

ʟʘʢʨʝʧʣʸʥʥʳʭ ʚ ʥʘʮʠʦʥʘʣʴʥʳʭ ʨʝʛʣʘʤʝʥʪʘʭ ʠ ʧʨʠʤʝʥʷʝʤʳʭ ʚ ʨʘʙʦʪʘʭ ʢʘʟʘʭʩʪʘʥʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʜʣʷ ʩʪʝʧʥʦʡ ʟʦʥʳ.  

 ʉʭʝʤʘ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʨʘʟʤʝʱʝʥʠʝ ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʦʢ.ʀʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ 

ʩʪʨʘʪʝʛʠʷ ʚʢʣʶʯʘʣʘ ʦʧʠʩʘʪʝʣʴʥʳʡ ʙʣʦʢ (ʠʥʚʝʥʪʘʨʠʟʘʮʠʷ ʠ ʦʮʝʥʢʘ ʩʦʩʪʦʷʥʠʷ) ʠ 

ʠʟʤʝʨʠʪʝʣʴʥʳʡ ʙʣʦʢ (ʫʨʦʞʘʡʥʦʩʪʴ/ʙʠʦʤʘʩʩʘ, ʩʪʨʫʢʪʫʨʘ ʪʨʘʚʦʩʪʦʷ, ʧʠʪʘʪʝʣʴʥʦʩʪʴ 

ʢʦʨʤʘ) ʩ ʧʦʚʪʦʨʝʥʠʷʤʠ ʧʦ ʩʝʟʦʥʘʤ ʧʘʩʪʙʠʱʥʦʛʦ ʧʝʨʠʦʜʘ. ʉʝʟʦʥʥʦʩʪʴ ʦʙʩʣʝʜʦʚʘʥʠʡ 

(ʚʝʩʥʘ-ʣʝʪʦ-ʦʩʝʥʴ) ʧʨʠʤʝʥʷʣʘʩʴ ʜʣʷ ʢʦʨʨʝʢʪʥʦʡ ʦʮʝʥʢʠ ʜʠʥʘʤʠʢʠ ʙʦʪʘʥʠʯʝʩʢʦʛʦ 

ʩʦʩʪʘʚʘ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʪʨʘʚʦʩʪʦʷ, ʯʪʦ ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʜʣʷ ʩʪʝʧʥʳʭ ʧʘʩʪʙʠʱ 

ʉʝʚʝʨʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ. ɺ ʢʘʞʜʦʤ ʢʦʥʪʫʨʝ ʟʘʢʣʘʜʳʚʘʣʠ ʫʯʸʪʥʳʝ ʪʦʯʢʠ/ʧʣʦʱʘʜʢʠ ʧʦ 

ʜʠʘʛʦʥʘʣʠ ʠ ʚ ʥʘʠʙʦʣʝʝ ʪʠʧʠʯʥʳʭ ʤʠʢʨʦʩʪʘʮʠʷʭ (ʩ ʫʯʸʪʦʤ ʤʠʢʨʦʨʝʣʴʝʬʘ ʠ 

ʧʷʪʥʠʩʪʦʩʪʠ), ʯʪʦʙʳ ʩʥʠʟʠʪʴ ʩʤʝʱʝʥʠʝ ʠʟ-ʟʘ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ ʪʨʘʚʦʩʪʦʷ - ʩʪʘʥʜʘʨʪʥʳʡ 

ʧʦʜʭʦʜ ʜʣʷ ʛʝʦʙʦʪʘʥʠʯʝʩʢʠʭ ʠʟʳʩʢʘʥʠʡ ʢʨʫʧʥʦʛʦ ʤʘʩʰʪʘʙʘ.  

 ɻʝʦʧʨʠʚʷʟʢʘ, ʢʘʨʪʠʨʦʚʘʥʠʝ ʢʦʥʪʫʨʦʚ ʠ ʤʘʨʰʨʫʪ ʦʙʩʣʝʜʦʚʘʥʠʡ.ɻʨʘʥʠʮʳ 

ʧʘʩʪʙʠʱʥʳʭ ʢʦʥʪʫʨʦʚ ʬʠʢʩʠʨʦʚʘʣʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ GPS/GLONASS-ʥʘʚʠʛʘʮʠʠ ʩ 

ʧʦʩʣʝʜʫʶʱʝʡ ʧʨʠʚʷʟʢʦʡ ʢʦʦʨʜʠʥʘʪ ʢ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʡ ʦʩʥʦʚʝ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝʤ 

ʤʘʨʰʨʫʪʘ ʦʙʩʣʝʜʦʚʘʥʠʷ. ʊʘʢʦʡ ʬʦʨʤʘʪ çʢʦʥʪʫʨ - ʤʘʨʰʨʫʪ - ʥʘʙʦʨ ʧʦʢʘʟʘʪʝʣʝʡè 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʦʚʨʝʤʝʥʥʦʤʫ ʤʦʥʠʪʦʨʠʥʛʫ ʧʘʩʪʙʠʱ ʠ ʧʦʜʜʝʨʞʠʚʘʝʪ ʧʦʩʣʝʜʫʶʱʫʶ 

ʨʘʟʨʘʙʦʪʢʫ ʧʘʩʪʙʠʱʝʦʙʦʨʦʪʘ ʠ ʩʭʝʤ ʟʘʛʦʥʥʦʛʦ/ʨʦʪʘʮʠʦʥʥʦʛʦ ʚʳʧʘʩʘ.  

 ɸʛʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʫʩʣʦʚʠʡ ʛʦʜʘ. ɼʣʷ ʠʥʪʝʨʧʨʝʪʘʮʠʠ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʪʨʘʚʦʩʪʦʷ ʠ ʩʝʟʦʥʥʦʡ ʜʠʥʘʤʠʢʠ ʠʩʧʦʣʴʟʦʚʘʣʠ ʜʘʥʥʳʝ ʪʝʤʧʝʨʘʪʫʨʳ ʠ 

ʦʩʘʜʢʦʚ ʟʘ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʠ ʨʘʩʩʯʠʪʳʚʘʣʠ ʛʠʜʨʦʪʝʨʤʠʯʝʩʢʠʡ ʢʦʵʬʬʠʮʠʝʥʪ 

(ɻʊʂ) ʢʘʢ ʠʥʪʝʛʨʘʣʴʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʚʣʘʛʦʦʙʝʩʧʝʯʝʥʥʦʩʪʠ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ɻʊʂ ʠ 
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ʩʝʟʦʥʥʦʛʦ ʧʦʜʭʦʜʘ ʧʨʠ ʘʥʘʣʠʟʝ ʧʘʩʪʙʠʱʥʳʭ ʬʠʪʦʮʝʥʦʟʦʚ ʠ ʠʭ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ 

ʧʦʢʘʟʘʥʦ ʚ ʨʝʛʠʦʥʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʧʦ ʉʝʚʝʨʥʦʤʫ ʂʘʟʘʭʩʪʘʥʫ.  

 ɻʝʦʙʦʪʘʥʠʯʝʩʢʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ: ʩʦʩʪʘʚ, ʩʪʨʫʢʪʫʨʘ ʠ ʧʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ. 

ɻʝʦʙʦʪʘʥʠʯʝʩʢʫʶ ʯʘʩʪʴ ʚʳʧʦʣʥʷʣʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʘʮʠʦʥʘʣʴʥʦʡ çʄʝʪʦʜʠʢʦʡ ʧʦ 

ʧʨʦʚʝʜʝʥʠʶ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʭ ʛʝʦʙʦʪʘʥʠʯʝʩʢʠʭ ʠʟʳʩʢʘʥʠʡ ʧʨʠʨʦʜʥʳʭ ʢʦʨʤʦʚʳʭ 

ʫʛʦʜʠʡ ʈʂè [11] ʩ ʦʧʠʩʘʥʠʝʤ ʪʠʧʘ ʧʘʩʪʙʠʱʘ, ʜʦʤʠʥʘʥʪʦʚ, ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ, 

ʭʦʟʷʡʩʪʚʝʥʥʦ-ʮʝʥʥʦʡ ʠ ʥʝʞʝʣʘʪʝʣʴʥʦʡ (ʚʨʝʜʥʦʡ/ʷʜʦʚʠʪʦʡ) ʬʣʦʨʳ, ʘ ʪʘʢʞʝ ʦʮʝʥʢʦʡ 

ʧʨʦʝʢʪʠʚʥʦʛʦ ʧʦʢʨʳʪʠʷ ʠ ʚʳʨʘʚʥʝʥʥʦʩʪʠ/ʢʦʤʧʣʝʢʩʥʦʩʪʠ ʪʨʘʚʦʩʪʦʷ. ɼʦʧʦʣʥʠʪʝʣʴʥʦ 

ʠʩʧʦʣʴʟʦʚʘʣʠ ʨʝʛʠʦʥʘʣʴʥʳʝ ʥʘʨʘʙʦʪʢʠ ʧʦ ʜʠʘʛʥʦʩʪʠʢʝ ʧʘʩʪʙʠʱʥʳʭ ʜʠʛʨʝʩʩʠʡ ʠ 

ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʭ ʩʫʢʮʝʩʩʠʡ ʚ ʩʪʝʧʥʦʡ ʟʦʥʝ ʉʝʚʝʨʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ, ʛʜʝ 

ʛʝʦʙʦʪʘʥʠʯʝʩʢʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ ʧʨʠʤʝʥʷʝʪʩʷ ʢʘʢ ʦʩʥʦʚʥʦʡ ʠʥʩʪʨʫʤʝʥʪ ʚʳʷʚʣʝʥʠʷ 

ʜʝʛʨʘʜʘʮʠʠ ʠ ʩʪʘʜʠʡ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ.  

 ɹʠʦʤʝʪʨʠʷ ʪʨʘʚʦʩʪʦʷ: ʚʳʩʦʪʘ ʠ ʧʣʦʪʥʦʩʪʴ (ʨʘʤʦʯʥʳʡ ʫʯʸʪ).ɺʳʩʦʪʫ 

ʪʨʘʚʦʩʪʦʷ ʠʟʤʝʨʷʣʠ ʧʦ ʤʦʜʝʣʴʥʳʤ ʨʘʩʪʝʥʠʷʤ/ʪʦʯʢʘʤ ʚ ʦʩʥʦʚʥʳʭʬʝʥʦʬʘʟʘʭ, ʬʠʢʩʠʨʫʷ 

ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʧʦ ʧʣʦʱʘʜʢʝ. ʇʣʦʪʥʦʩʪʴ ʪʨʘʚʦʥʘʩʘʞʜʝʥʠʷ (ʥʘʣʠʯʠʝ 

ʜʝʨʥʠʥʦʢ/ʧʦʙʝʛʦʚ ʧʦ ʷʯʝʡʢʘʤ) ʦʧʨʝʜʝʣʷʣʠ ʨʘʤʦʯʥʳʤ ʤʝʪʦʜʦʤ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʤʢʠ 

100Ĭ50 ʩʤ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʦʧʦʩʪʘʚʠʤʦʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ ʠ ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʨʘʙʦʪʘʭ 

ʢʘʟʘʭʩʪʘʥʩʢʠʭ ʘʚʪʦʨʦʚ ʧʨʠ ʤʦʥʠʪʦʨʠʥʛʝ ʧʘʩʪʙʠʱʥʳʭ ʬʠʪʦʮʝʥʦʟʦʚ ʩʪʝʧʥʦʡ ʟʦʥʳ [12].  

 ʋʯʝʪ ʫʨʦʞʘʡʥʦʩʪʠ ʠ ʥʘʜʟʝʤʥʦʡ ʙʠʦʤʘʩʩʳ (ʫʢʦʩʥʳʡ ʤʝʪʦʜ).ʇʨʦʜʫʢʪʠʚʥʦʩʪʴ 

ʥʘʜʟʝʤʥʦʡ ʬʠʪʦʤʘʩʩʳ ʦʧʨʝʜʝʣʷʣʠ ʫʢʦʩʥʳʤ ʤʝʪʦʜʦʤ ʥʘ ʫʯʸʪʥʳʭ ʧʣʦʱʘʜʢʘʭ ʩ ʟʘʜʘʥʥʦʡ 

ʚʳʩʦʪʦʡ ʩʨʝʟʘ; ʤʘʩʩʫ ʚʟʚʝʰʠʚʘʣʠ, ʜʘʣʝʝ ʦʪʙʠʨʘʣʠ ʩʨʝʜʥʠʝ ʧʨʦʙʳ ʜʣʷ ʧʝʨʝʚʦʜʘ ʚ 

ʚʦʟʜʫʰʥʦ-ʩʫʭʦʝ/ʩʫʭʦʝ ʚʝʱʝʩʪʚʦ ʠ ʨʘʩʯʸʪʘ ʫʨʦʞʘʡʥʦʩʪʠ ʚ ʛ/ʤĮ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʧʦ 

ʉʝʚʝʨʥʦʤʫ ʂʘʟʘʭʩʪʘʥʫ ʜʣʷ ʧʘʩʪʙʠʱ ʧʨʠ ʟʘʛʦʥʥʦʡ ʩʠʩʪʝʤʝ ʪʘʢʞʝ ʧʨʠʤʝʥʷʝʪʩʷ ʫʢʦʩʥʳʡ 

ʤʝʪʦʜ ʥʘ ʧʣʦʱʘʜʢʘʭ ʧʦʨʷʜʢʘ 1Ĭ2,5 ʤ (ʠʣʠ ʘʥʘʣʦʛʠʯʥʳʭ ʧʦ ʧʣʦʱʘʜʠ) ʢʘʢ ʧʨʘʢʪʠʯʝʩʢʠʡ 

ʩʪʘʥʜʘʨʪ ʜʣʷ ʦʮʝʥʢʠ ʪʨʘʚʦʩʪʦʷ.  ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʧʦʣʝʚʳʭ ʦʮʝʥʦʢ ʩ 

ʜʘʥʥʳʤʠ ɼɿɿ ʦʨʠʝʥʪʠʨʫʶʪʩʷ ʥʘ ʧʦʜʭʦʜ çʧʦʣʝʚʳʝ ʫʢʦʩʳ (AGB) - ʩʧʫʪʥʠʢʦʚʳʝ 

ʠʥʜʝʢʩʳ/ʤʦʜʝʣʠè, ʯʪʦ ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʢʘʢ ʤʝʪʦʜ ʧʦʚʳʰʝʥʠʷ ʪʦʯʥʦʩʪʠ ʤʦʥʠʪʦʨʠʥʛʘ ʥʘ 

ʣʘʥʜʰʘʬʪʥʦʤ ʫʨʦʚʥʝ [12-15].  

  ʆʪʙʦʨ ʧʨʦʙ ʢʦʨʤʦʚʦʡ ʤʘʩʩʳ ʠ ʧʦʜʛʦʪʦʚʢʘ ʢ ʘʥʘʣʠʟʫ.ʉʨʝʜʥʠʝ ʧʨʦʙʳ 

ʧʘʩʪʙʠʱʥʦʛʦ ʢʦʨʤʘ ʬʦʨʤʠʨʦʚʘʣʠ ʤʝʪʦʜʦʤ ʩʤʝʰʠʚʘʥʠʷ ʠ ʢʚʘʨʪʦʚʘʥʠʷ ʜʣʷ ʧʦʣʫʯʝʥʠʷ 

ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʡ ʥʘʚʝʩʢʠ. ʇʦʜʛʦʪʦʚʢʘ ʚʢʣʶʯʘʣʘ ʠʟʤʝʣʴʯʝʥʠʝ, ʚʳʨʘʚʥʠʚʘʥʠʝ 

ʬʨʘʢʮʠʦʥʥʦʛʦ ʩʦʩʪʘʚʘ ʠ ʜʦʚʝʜʝʥʠʝ ʜʦ ʢʦʥʜʠʮʠʠ ʘʥʘʣʠʟʘ (ʚʦʟʜʫʰʥʦ-ʩʫʭʦʝ 

ʩʦʩʪʦʷʥʠʝ/ʩʪʘʥʜʘʨʪʥʘʷ ʚʣʘʞʥʦʩʪʴ), ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʚʦʩʧʨʦʠʟʚʦʜʠʤʦʩʪʠ ʭʠʤʠʢʦ-

ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʨʝʟʫʣʴʪʘʪʦʚ ʠ ʩʦʧʦʩʪʘʚʠʤʦʩʪʠ ʤʝʞʜʫ ʫʯʘʩʪʢʘʤʠ ʠ ʩʝʟʦʥʘʤʠ. ʆʙʱʘʷ 

ʣʦʛʠʢʘ ʧʦʜʛʦʪʦʚʢʠ ʧʨʦʙ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʨʘʢʪʠʢʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʢʦʨʤʦʚ ʠ ʧʘʩʪʙʠʱʥʦʡ 

ʤʘʩʩʳ ʚ ʨʝʛʠʦʥʘʣʴʥʳʭ ʨʘʙʦʪʘʭ [12].  

 ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʠ ʧʠʪʘʪʝʣʴʥʦʩʪʴ: NIRS-ʧʦʜʭʦʜ ʠ ʚʘʣʠʜʘʮʠʷ. ʇʦʢʘʟʘʪʝʣʠ 

ʧʠʪʘʪʝʣʴʥʦʩʪʠ (ʚʣʘʛʘ/ʩʫʭʦʝ ʚʝʱʝʩʪʚʦ, ʩʳʨʦʡ ʧʨʦʪʝʠʥ, ʞʠʨ, ʢʣʝʪʯʘʪʢʘ, ʟʦʣʘ ʠ ʜʨ.) 

ʦʧʨʝʜʝʣʷʣʠ ʤʝʪʦʜʦʤ ʙʣʠʞʥʝʡ ʀʂ-ʩʧʝʢʪʨʦʩʢʦʧʠʠ ʥʘ ʘʥʘʣʠʟʘʪʦʨʝ NIRS DS2500 

(Feed&Forage), ʧʦʩʢʦʣʴʢʫ NIRS ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʳʩʪʨʦʝ ʧʦʣʫʯʝʥʠʝ ʜʘʥʥʳʭ ʧʨʠ ʙʦʣʴʰʠʭ 

ʦʙʲʸʤʘʭ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʜʦʧʫʩʢʘʝʪ ʧʨʠʤʝʥʝʥʠʝ ʛʣʦʙʘʣʴʥʳʭ/ʣʦʢʘʣʴʥʳʭ ʢʘʣʠʙʨʦʚʦʢ ʧʨʠ 

ʥʘʣʠʯʠʠ ʵʪʘʣʦʥʥʳʭ çʤʦʢʨʳʭè ʘʥʘʣʠʟʦʚ ʜʣʷ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ. ʇʨʘʢʪʠʢʘ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ DS2500 ʠ ʧʦʜʭʦʜʳ ʢ ʢʘʣʠʙʨʦʚʢʝ/ʧʝʨʝʥʦʩʫ ʢʘʣʠʙʨʦʚʦʢ ʦʧʠʩʘʥʳ 

ʧʨʦʠʟʚʦʜʠʪʝʣʝʤ ʠ ʚ ʤʝʪʦʜʠʯʝʩʢʠʭ ʦʙʟʦʨʘʭ ʧʦ NIR-ʘʥʘʣʠʟʫ ʢʦʨʤʦʚ. ɺ ʨʝʛʠʦʥʘʣʴʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʧʘʩʪʙʠʱ ʉʝʚʝʨʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ NIRS DS2500 ʧʨʷʤʦ ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ 

ʘʥʘʣʠʟʘ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʧʘʩʪʙʠʱʥʦʛʦ ʢʦʨʤʘ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʦʧʦʩʪʘʚʠʤʦʩʪʴ 

ʤʝʪʦʜʠʢʠ ʩ ʦʧʫʙʣʠʢʦʚʘʥʥʳʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʘʚʪʦʨʦʚ [13-20].  

 ɼʠʩʪʘʥʮʠʦʥʥʳʝ ʤʝʪʦʜʳ (ʦʧʮʠʦʥʘʣʴʥʦ, ʢʘʢ ʤʦʜʫʣʴ ʫʩʠʣʝʥʠʷ ʤʦʥʠʪʦʨʠʥʛʘ).ɼʣʷ 

ʧʦʚʳʰʝʥʠʷ ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʠ ʤʦʥʠʪʦʨʠʥʛʘ ʜʦʧʫʩʢʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʧʫʪʥʠʢʦʚʳʭ 

ʜʘʥʥʳʭ (NDVI/EVI ʠ ʜʨ.) ʠ/ʠʣʠ ɹʇʃɸ ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʢʘʣʠʙʨʦʚʢʦʡ ʧʦ ʧʦʣʝʚʳʤ ʫʢʦʩʘʤ 
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(AGB). ʉʦʚʨʝʤʝʥʥʳʝ Q1-ʧʫʙʣʠʢʘʮʠʠ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʤʝʪʦʜʠʯʝʩʢʫʶ ʩʭʝʤʫ çUAV - 

ʤʦʜʝʣʴ AGB - ʩʧʫʪʥʠʢʦʚʘʷ ʵʢʩʪʨʘʧʦʣʷʮʠʷè, ʧʦʟʚʦʣʷʶʱʫʶ ʟʘʢʨʳʪʴ ʨʘʟʨʳʚ ʤʝʞʜʫ 

ʪʦʯʝʯʥʳʤʠ ʧʦʣʝʚʳʤʠ ʠʟʤʝʨʝʥʠʷʤʠ ʠ ʢʘʨʪʠʨʦʚʘʥʠʝʤ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ/ʜʝʛʨʘʜʘʮʠʠ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʧʘʩʪʙʠʱ [21].  

 ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ.ɼʣʷ ʧʝʨʚʠʯʥʦʡ ʦʙʨʘʙʦʪʢʠ ʠʩʧʦʣʴʟʦʚʘʣʠ 

ʦʧʠʩʘʪʝʣʴʥʫʶ ʩʪʘʪʠʩʪʠʢʫ (ʩʨʝʜʥʠʝ, ʩʪʘʥʜʘʨʪʥʦʝ ʦʪʢʣʦʥʝʥʠʝ/ʦʰʠʙʢʘ, ʢʦʵʬʬʠʮʠʝʥʪ 

ʚʘʨʠʘʮʠʠ) ʩ ʤʝʞʩʝʟʦʥʥʳʤ ʠ ʤʝʞʢʦʥʪʫʨʥʳʤ ʩʨʘʚʥʝʥʠʝʤ. ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ (ʜʣʷ 

ʚʳʷʚʣʝʥʠʷ ʬʘʢʪʦʨʦʚ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ) ʧʨʠʤʝʥʷʶʪ ʢʦʨʨʝʣʷʮʠʦʥʥʳʡ/ʨʝʛʨʝʩʩʠʦʥʥʳʡ 

ʘʥʘʣʠʟ ʩʚʷʟʠ ʫʨʦʞʘʡʥʦʩʪʠ ʠ ʩʪʨʫʢʪʫʨʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʪʨʘʚʦʩʪʦʷ ʩ ʘʛʨʦʢʣʠʤʘʪʠʯʝʩʢʠʤʠ 

ʧʘʨʘʤʝʪʨʘʤʠ ʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʥʘʛʨʫʟʢʠ; ʪʘʢʦʡ ʧʦʜʭʦʜ ʣʦʛʠʯʥʦ ʩʣʝʜʫʝʪ ʠʟ 

ʤʦʥʠʪʦʨʠʥʛʦʚʳʭ ʜʠʟʘʡʥʦʚ, ʦʧʠʩʘʥʥʳʭ ʚ ʨʝʛʠʦʥʘʣʴʥʳʭ ʨʘʙʦʪʘʭ ʧʦ ʩʝʟʦʥʥʦʡ ʜʠʥʘʤʠʢʝ 

ʧʘʩʪʙʠʱʥʳʭ ʬʠʪʦʮʝʥʦʟʦʚ [22, 23].  

 ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. ɸʛʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ 

2025 ʛʦʜʘ ʚ ʟʦʥʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʮʝʣʦʤ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʤ 

ʧʦʢʘʟʘʪʝʣʷʤ ʜʣʷ ʩʪʝʧʥʦʡ ʟʦʥʳ ʉʝʚʝʨʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ. ɺʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ 

ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʩʷ ʫʤʝʨʝʥʥʦ ʪʸʧʣʳʤ ʪʝʤʧʝʨʘʪʫʨʥʳʤ ʨʝʞʠʤʦʤ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʨʘʚʥʦʤʝʨʥʳʤ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʦʩʘʜʢʦʚ. ʈʘʩʯʸʪ ʛʠʜʨʦʪʝʨʤʠʯʝʩʢʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ (ɻʊʂ) 

ʧʦ ɻ.ʊ. ʉʝʣʷʥʠʥʦʚʫ ʧʦʢʘʟʘʣ ʟʥʘʯʝʥʠʷ ʚ ʧʨʝʜʝʣʘʭ 0,90-1,05, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʫʩʣʦʚʠʷʤ 

ʜʦʩʪʘʪʦʯʥʦʛʦ ʠ ʙʣʠʟʢʦʛʦ ʢ ʦʧʪʠʤʘʣʴʥʦʤʫ ʫʚʣʘʞʥʝʥʠʷ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʪʨʘʚʦʩʪʦʷ ʩʪʝʧʥʳʭ ʧʘʩʪʙʠʱ. ʇʦʣʫʯʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ɻʊʂ ʩʦʛʣʘʩʫʶʪʩʷ ʩ 

ʜʘʥʥʳʤʠ ʨʝʛʠʦʥʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʛʜʝ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʧʨʠ ɻʊʂ ʚʳʰʝ 0,8 

ʥʘʙʣʶʜʘʝʪʩʷ ʩʪʘʙʠʣʠʟʘʮʠʷ ʬʠʪʦʤʘʩʩʳ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʟʣʘʢʦʚʦ-ʨʘʟʥʦʪʨʘʚʥʳʭ 

ʩʦʦʙʱʝʩʪʚ ʧʨʠ ʢʦʥʪʨʦʣʠʨʫʝʤʦʤ ʚʳʧʘʩʝ [24]. 

 

 
ʈʠʩʫʥʦʢ 1 ï ɼʠʥʘʤʠʢʘ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʠ ʦʩʘʜʢʦʚ ʚ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ 2025 ʛʦʜʘ 

  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʛʝʦʙʦʪʘʥʠʯʝʩʢʠʭ ʦʙʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʘʩʪʙʠʱʘ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʪʠʧʠʯʥʳʤʠ ʟʣʘʢʦʚʦ-ʨʘʟʥʦʪʨʘʚʥʳʤʠ ʩʪʝʧʥʳʤʠ ʬʠʪʦʮʝʥʦʟʘʤʠ. 

 ɼʦʤʠʥʠʨʫʶʱʝʝ ʧʦʣʦʞʝʥʠʝ ʟʘʥʠʤʘʣʠ ʢʦʚʳʣʴʥʳʝ (Stipaspp.), ʪʠʧʯʘʢʦʚʳʝ 

(Festucaspp.), ʞʠʪʥʷʢʦʚʳʝ (Agropyronspp.) ʠ ʨʘʟʥʦʪʨʘʚʥʳʝ ʢʦʤʧʦʥʝʥʪʳ. 
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 ʇʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʥʘʭʦʜʠʣʦʩʴ ʚ ʜʠʘʧʘʟʦʥʝ 86-96%, 

ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʭʦʨʦʰʝʤ ʩʦʩʪʦʷʥʠʠ ʪʨʘʚʦʩʪʦʷ ʠ ʦʪʩʫʪʩʪʚʠʠ ʚʳʨʘʞʝʥʥʳʭ 

ʧʨʠʟʥʘʢʦʚ ʧʘʩʪʙʠʱʥʦʡ ʜʠʛʨʝʩʩʠʠ. 
 

ʊʘʙʣʠʮʘ 1 ï ʆʩʥʦʚʥʳʝ ʛʝʦʙʦʪʘʥʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʘʩʪʙʠʱ 

 

ʇʦʢʘʟʘʪʝʣʴ ʄʠʥʠʤʫʤ ʄʘʢʩʠʤʫʤ ʉʨʝʜʥʝʝ 

ʇʨʦʝʢʪʠʚʥʦʝʧʦʢʨʳʪʠʝ, % 86 96 91 

ʏʠʩʣʦʚʠʜʦʚʥʘ 100 ʤĮ 18 27 22 

ɼʦʣʷʟʣʘʢʦʚ, % 48 62 55 

ɼʦʣʷʙʦʙʦʚʳʭ, % 8 14 11 

ɼʦʣʷʨʘʟʥʦʪʨʘʚʴʷ, % 24 38 34 

 

 ɺʳʩʦʢʘʷ ʜʦʣʷ ʟʣʘʢʦʚʳʭ ʠ ʥʘʣʠʯʠʝ ʙʦʙʦʚʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʦʙʝʩʧʝʯʠʚʘʣʠ 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʧʘʩʪʙʠʱ ʠ ʚʳʩʦʢʫʶ ʢʦʨʤʦʚʫʶ ʮʝʥʥʦʩʪʴ. ɸʥʘʣʦʛʠʯʥʳʝ ʩʦʦʪʥʦʰʝʥʠʷ 

ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʫʩʪʦʡʯʠʚʳʭ ʩʪʝʧʥʳʭ ʧʘʩʪʙʠʱ ʧʨʠ ʫʤʝʨʝʥʥʦʡ 

ʥʘʛʨʫʟʢʝ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʉʪʳʙʘʝʚʘ ɻ.ɾ. [21] ʠ ʟʘʨʫʙʝʞʥʳʤʠ 

ʦʙʟʦʨʘʤʠ ʧʦ ʩʪʝʧʷʤ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ [16]. 

ʉʨʝʜʥʷʷ ʚʳʩʦʪʘ ʪʨʘʚʦʩʪʦʷ ʚ ʧʝʨʠʦʜ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʩʦʩʪʘʚʣʷʣʘ 28-42 

ʩʤ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʧʪʠʤʘʣʴʥʳʤ ʟʥʘʯʝʥʠʷʤ ʜʣʷ ʧʘʩʪʙʠʱʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʤʦʣʦʯʥʦʛʦ ʩʢʦʪʘ. ɺ ʧʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʡ ʪʨʘʚʦʩʪʦʡ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʩʷ ʭʦʨʦʰʝʡ ʩʦʤʢ-

ʥʫʪʦʩʪʴʶ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʠ ʨʘʚʥʦʤʝʨʥʳʤ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ 

ʦʩʥʦʚʥʳʭ ʜʦʤʠʥʠʨʫʶʱʠʭ ʚʠʜʦʚ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ 

ʙʣʘʛʦʧʨʠʷʪʥʦʤ ʩʦʩʪʦʷʥʠʠ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʥʘ ʤʦʤʝʥʪ ʧʨʦʚʝʜʝʥʠʷ ʦʙʩʣʝʜʦʚʘʥʠʡ [5]. 

 

 
ʈʠʩʫʥʦʢ 2 ï ʉʨʝʜʥʷʷ ʚʳʩʦʪʘ ʪʨʘʚʦʩʪʦʷ ʧʦ ʩʝʟʦʥʘʤ ʧʘʩʪʙʠʱʥʦʛʦ ʧʝʨʠʦʜʘ 

  

 ʋʯʝʪ ʫʨʦʞʘʡʥʦʩʪʠ ʧʦʢʘʟʘʣ ʟʥʘʯʠʪʝʣʴʥʫʶ ʚʘʨʠʘʙʝʣʴʥʦʩʪʴ ʥʘʜʟʝʤʥʦʡ ʙʠʦʤʘʩʩʳ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʥʪʫʨʘ ʧʘʩʪʙʠʱʘ ʠ ʩʝʟʦʥʘ. ʋʨʦʞʘʡʥʦʩʪʴ ʩʦʩʪʘʚʣʷʣʘ 315,5-710,3 ʛ/ʤĮ ʚ 

ʧʝʨʝʩʯʸʪʝ ʥʘ ʚʦʟʜʫʰʥʦ-ʩʫʭʫʶ ʤʘʩʩʫ. 

 
ʊʘʙʣʠʮʘ 2 ï ʋʨʦʞʘʡʥʦʩʪʴ ʥʘʜʟʝʤʥʦʡ ʙʠʦʤʘʩʩʳ ʧʘʩʪʙʠʱ,ʛ/ʤĮ 

 

ʂʦʥʪʫʨ 
ɺʝʩʥʘ 

 (III  ʜʝʢʘʜʘ ʤʘʷ) 

ʃʝʪʦ  

(II  ʜʝʢʘʜʘ ʠʶʣʷ) 

ʆʩʝʥʴ (I ʜʝʢʘʜʘ 

ʩʝʥʪʷʙʨʷ) 
ʉʨʝʜʥʝʝ 

I 410,2 710,3 525,4 548,6 

II  362,8 645,7 498,9 502,5 

III  315,5 589,6 456,3 453,8 
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 ʇʦʣʫʯʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʜʘʥʥʳʤ ʧʦ ʧʨʦʜʫʢʪʠʚʥʳʤ ʩʪʝʧʥʳʤ 

ʧʘʩʪʙʠʱʘʤ ʉʝʚʝʨʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ ʧʨʠ ʫʤʝʨʝʥʥʦʡ ʥʘʛʨʫʟʢʝ [4,5]. ɿʘʨʫʙʝʞʥʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ (Agriculture, Ecosystems&Environment, Q1) ʪʘʢʞʝ ʧʦʜʪʚʝʨʞʜʘʶʪ, ʯʪʦ ʧʨʠ 

ʢʦʥʪʨʦʣʠʨʫʝʤʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʚʳʧʘʩʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʥʘʜʟʝʤʥʦʡ ʙʠʦʤʘʩʩʳ 

ʩʪʘʙʠʣʠʟʠʨʫʝʪʩʷ ʠ ʤʦʞʝʪ ʚʦʟʨʘʩʪʘʪʴ ʟʘ ʩʯʸʪ ʩʪʠʤʫʣʷʮʠʠ ʢʫʱʝʥʠʷ ʟʣʘʢʦʚ [17-21]. 

 ɸʥʘʣʠʟ ʢʦʨʤʦʚʦʡ ʤʘʩʩʳ ʧʦʢʘʟʘʣ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʦʩʥʦʚʥʳʭ 

ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ. ʉʦʜʝʨʞʘʥʠʝ ʩʳʨʦʛʦ ʧʨʦʪʝʠʥʘ ʩʦʩʪʘʚʣʷʣʦ 9,8-13,5%, ʦʙʤʝʥʥʘʷ 

ʵʥʝʨʛʠʷ ï 8,9-10,4 ʄɼʞ/ʢʛ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ. 

 
ʊʘʙʣʠʮʘ 3 ï ʇʠʪʘʪʝʣʴʥʘʷ ʮʝʥʥʦʩʪʴ ʧʘʩʪʙʠʱʥʦʛʦ ʢʦʨʤʘ 

 

ʇʦʢʘʟʘʪʝʣʴ ɿʥʘʯʝʥʠʝ 

ʉʳʨʦʡʧʨʦʪʝʠʥ, % 11,6 ± 1,2 

ʉʳʨʘʷʢʣʝʪʯʘʪʢʘ, % 24,8 ± 2,1 

ʆʙʤʝʥʥʘʷʵʥʝʨʛʠʷ, ʄɼʞ/ʢʛ 9,6 ± 0,7 

ʂʦʨʤʦʚʳʝʝʜʠʥʠʮʳ, ʝʜ./ʢʛ 0,72 ± 0,05 

 

 ʊʘʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʧʦʪʨʝʙʥʦʩʪʷʤ ʤʦʣʦʯʥʦʛʦ ʩʢʦʪʘ ʧʨʠ 

ʧʘʩʪʙʠʱʥʦʤ ʩʦʜʝʨʞʘʥʠʠ ʠ ʩʦʧʦʩʪʘʚʠʤʳ ʩ ʜʘʥʥʳʤʠ ʟʘʨʫʙʝʞʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, 

ʠʩʧʦʣʴʟʫʶʱʠʭ NIRS-ʘʥʘʣʠʟ ʢʦʨʤʦʚ [14].. 

 ʈʘʩʯʸʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʬʘʢʪʠʯʝʩʢʘʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʚʳʧʘʩʘ ʥʘʭʦʜʠʣʘʩʴ ʚ 

ʧʨʝʜʝʣʘʭ 21-22%, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʣʸʛʢʦʡïʫʤʝʨʝʥʥʦʡ ʥʘʛʨʫʟʢʝ. ʕʪʦ ʥʠʞʝ ʧʦʨʦʛʦʚʳʭ 

ʟʥʘʯʝʥʠʡ, ʧʨʠ ʢʦʪʦʨʳʭ ʥʘʯʠʥʘʝʪʩʷ ʜʝʛʨʘʜʘʮʠʷ ʪʨʘʚʦʩʪʦʷ ʠ ʫʧʣʦʪʥʝʥʠʝ ʧʦʯʚʳ. 

 

 
ʈʠʩʫʥʦʢ 3 ï ʉʦʦʪʥʦʰʝʥʠʝ ʬʘʢʪʠʯʝʩʢʦʡ ʠ ʜʦʧʫʩʪʠʤʦʡ ʥʘʛʨʫʟʢʠ ʧʘʩʪʙʠʱ 

  

 ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʣʥʦʩʪʴʶ ʩʦʛʣʘʩʫʶʪʩʷ ʩ ʚʳʚʦʜʘʤʠ ʉʝʨʝʢʧʘʝʚʘ ʅ.ɸ. ʠ 

ʩʦʘʚʪʦʨʦʚ [5], ʛʜʝ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʦʧʪʠʤʘʣʴʥʘʷ ʥʘʛʨʫʟʢʘ ʜʣʷ ʩʪʝʧʥʳʭ ʧʘʩʪʙʠʱ ʂʘʟʘʭʩʪʘʥʘ 

ʜʦʣʞʥʘ ʩʦʩʪʘʚʣʷʪʴ ʥʝ ʙʦʣʝʝ 25-30% ʦʪ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʢʦʨʤʦʸʤʢʦʩʪʠ. 

 ʆʙʩʫʞʜʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ. ʂʦʤʧʣʝʢʩʥʳʡ ʘʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʩʦʯʝʪʘʥʠʝ 

ʤʦʥʠʪʦʨʠʥʛʘ ʩʦʩʪʦʷʥʠʷ ʧʘʩʪʙʠʱ, ʨʘʩʯʸʪʘ ʢʦʨʤʦʸʤʢʦʩʪʠ ʠ ʦʧʪʠʤʠʟʘʮʠʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ 

ʚʳʧʘʩʘ ʧʦʟʚʦʣʷʝʪ ʦʙʝʩʧʝʯʠʪʴ ʫʩʪʦʡʯʠʚʦʩʪʴ ʩʪʝʧʥʳʭ ʵʢʦʩʠʩʪʝʤ ʠ ʩʪʘʙʠʣʴʥʫʶ ʢʦʨʤʦʚʫʶ 

ʙʘʟʫ ʜʣʷ ʤʦʣʦʯʥʦʛʦ ʩʢʦʪʦʚʦʜʩʪʚʘ. 
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 ɺ ʦʪʣʠʯʠʝ ʦʪ ʙʝʩʩʠʩʪʝʤʥʦʛʦ ʚʳʧʘʩʘ, ʚʳʷʚʣʝʥʥʦʛʦ ʚʦ ʤʥʦʛʠʭ ʨʝʛʠʦʥʘʭ 

ʂʘʟʘʭʩʪʘʥʘ, ʠʩʩʣʝʜʫʝʤʳʝ ʧʘʩʪʙʠʱʘ ʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ ʧʨʠʟʥʘʢʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ 

ʨʘʚʥʦʚʝʩʠʷ: ʚʳʩʦʢʠʡ ʧʦʢʨʦʚ, ʩʦʭʨʘʥʝʥʠʝ ʚʠʜʦʚʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʠ ʦʪʩʫʪʩʪʚʠʝ 

ʜʝʛʨʘʜʘʮʠʦʥʥʳʭ ʬʦʨʤ. ɸʥʘʣʦʛʠʯʥʳʝ ʚʳʚʦʜʳ ʧʨʠʚʦʜʷʪʩʷ ʚ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʦʙʟʦʨʘʭ ʧʦ 

ʩʪʝʧʷʤ ʄʦʥʛʦʣʠʠ ʠ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ [22]. 

 ɺʳʚʦʜʳ.  

 1. ʉʪʝʧʥʳʝ ʧʘʩʪʙʠʱʘ ʂʝʣʣʝʨʦʚʩʢʦʛʦ ʩʝʣʴʩʢʦʛʦ ʦʢʨʫʛʘ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʚʳʩʦʢʠʤ 

ʧʨʦʝʢʪʠʚʥʳʤ ʧʦʢʨʳʪʠʝʤ (86-96%) ʠ ʫʩʪʦʡʯʠʚʳʤ ʟʣʘʢʦʚʦ-ʨʘʟʥʦʪʨʘʚʥʳʤ ʩʦʩʪʘʚʦʤ.

 2.ʋʨʦʞʘʡʥʦʩʪʴ ʥʘʜʟʝʤʥʦʡ ʙʠʦʤʘʩʩʳ ʚʘʨʴʠʨʦʚʘʣʘ ʦʪ 315,5 ʜʦ 710,3  ʛ/ʤĮ 

ʚʦʟʜʫʰʥʦ-ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʤ ʧʨʦʜʫʢʮʠʦʥʥʦʤ 

ʧʦʪʝʥʮʠʘʣʝ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʧʘʩʪʙʠʱ. 

 3. ʉʦʜʝʨʞʘʥʠʝ ʦʩʥʦʚʥʳʭ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʚ ʢʦʨʤʦʚʦʡ ʤʘʩʩʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʪʨʝʙʦʚʘʥʠʷʤ, ʧʨʝʜʲʷʚʣʷʝʤʳʤ ʢ ʧʘʩʪʙʠʱʥʳʤ ʢʦʨʤʘʤ ʜʣʷ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ. 

 4. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʤʦʥʠʪʦʨʠʥʛʘ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʨʠ 

ʧʦʩʣʝʜʫʶʱʝʡ ʨʘʟʨʘʙʦʪʢʝ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʜʦʧʫʩʪʠʤʦʡ ʥʘʛʨʫʟʢʝ, ʦʨʛʘʥʠʟʘʮʠʠ 

ʧʘʩʪʙʠʱʝʦʙʦʨʦʪʘ ʠ ʨʘʮʠʦʥʘʣʴʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʧʘʩʪʙʠʱʥʳʭ ʫʛʦʜʠʡ.  

 5. ʈʝʛʫʣʷʨʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʙʦʪʘʥʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ, ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ ʢʘʯʝʩʪʚʘ 

ʢʦʨʤʦʚʦʡ ʤʘʩʩʳ ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ ʫʩʣʦʚʠʝʤ ʫʩʪʦʡʯʠʚʦʛʦ ʫʧʨʘʚʣʝʥʠʷ 

ʧʘʩʪʙʠʱʥʳʤʠ ʵʢʦʩʠʩʪʝʤʘʤʠ ʉʝʚʝʨʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ.  

 ʇʨʦʚʝʜʸʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʜʪʚʝʨʞʜʘʶʪ, ʯʪʦ ʨʘʮʠʦʥʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʩʪʝʧʥʳʭ ʧʘʩʪʙʠʱ ʉʝʚʝʨʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ ʥʘ ʦʩʥʦʚʝ ʤʦʥʠʪʦʨʠʥʛʘ ʷʚʣʷʝʪʩʷ ʥʘʫʯʥʦ 

ʦʙʦʩʥʦʚʘʥʥʳʤ ʠ ʧʨʘʢʪʠʯʝʩʢʠ ʵʬʬʝʢʪʠʚʥʳʤ ʧʦʜʭʦʜʦʤ. ʈʝʘʣʠʟʘʮʠʷ ʜʘʥʥʦʡ ʤʝʪʦʜʦʣʦʛʠʠ 

ʧʦʟʚʦʣʷʝʪ ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʦʚʳʩʠʪʴ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʧʘʩʪʙʠʱ, ʩʦʭʨʘʥʠʪʴ 

ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝ ʠ ʦʙʝʩʧʝʯʠʪʴ ʫʩʪʦʡʯʠʚʦʝ ʨʘʟʚʠʪʠʝ ʤʦʣʦʯʥʦʛʦ ʩʢʦʪʦʚʦʜʩʪʚʘ ʚ 

ʫʩʣʦʚʠʷʭ ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ. 

ʌʠʥʘʥʩʠʨʦʚʘʥʠʝ. ʉʪʘʪʴʷ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ ʇʨʦʝʢʪʘ ʀʈʅ AP26100819 

ççʉʦʟʜʘʥʠʝ çSmartè ʧʘʩʪʙʠʱ ʜʣʷ ʤʦʣʦʯʥʦʛʦ ʩʢʦʪʘè ʥʘ 2025-2027 ʛʦʜʳ, ʨʝʘʣʠʟʫʝʤʦʛʦ 

ʧʦ ʙʶʜʞʝʪʥʦʡ ʧʨʦʛʨʘʤʤʝ:217 çʈʘʟʚʠʪʠʝ ʥʘʫʢʠè, ʧʦʜʧʨʦʛʨʘʤʤʝ 102 çɻʨʘʥʪʦʚʦʝ 

ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡè, ʩʧʝʮʠʬʠʢʝ 156 çʆʧʣʘʪʘ ʢʦʥʩʘʣʪʠʥʛʦʚʳʭ 

ʫʩʣʫʛ ʠ ʠʩʩʣʝʜʦʚʘʥʠʡè ʄʠʥʠʩʪʝʨʩʪʚʦ ʥʘʫʢʠ ʠ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʈʝʩʧʫʙʣʠʢʠ 

ʂʘʟʘʭʩʪʘʥ. 
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ʉʆʃʊתʉʊɯʂ פɸɿɸפʉʊɸʅʅʓר ɼɸʃɸʃʓפ ɾɸʁʓʃʓʄɼɸʈʓʅʓר ɾɸʁ-ʂתʁɯ ʄɽʅ 

ᴆʅɯʄɼɯʃɯɻɯʅ ʄʆʅʀʊʆʈʀʅɻʊɽʋ ʆʃɸʈɼʓ ױʊʓʄɼʓ ʇɸʁɼɸʃɸʅʋɼʓר 

 ʓʃʓʄʀ ʅɽɻɯɿɯ ʈɽʊɯʅɼɽנ

  

 ʄʫʭʘʥʦʚ ʅ.1.פ, PhD, ץʘʫʳʤʜʘʩʪʳʨʳʣסʘʥ ʧʨʦʬʝʩʩʦʨ  

ʉʝʨʝʢʧʘʝʚ ʅ.ɸ.2, ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ סʳʣʳʤʜʘʨʳʥʳש ʜʦʢʪʦʨʳ, ʧʨʦʬʝʩʩʦʨ, ʙʘʩ סʳʣʳʤʠ 

  ʳʟʤʝʪʢʝʨץ

ʅʦʛʘʝʚ ɸ.ɸ.1, PhD, ץʘʫʳʤʜʘʩʪʳʨʳʣסʘʥ ʧʨʦʬʝʩʩʦʨ 

 ʢʘʥʜʠʜʘʪʳ, ʜʦʮʝʥʪ שʳʣʳʤʜʘʨʳʥʳס ʳסʩʢʝʥʦʚ ʈ.ɹ.1, ʘʫʳʣ ʰʘʨʫʘʰʳʣʳת 

 ɹʦʩʪʘʥʦʚʘ ʉ.1.פ, ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ סʳʣʳʤʜʘʨʳʥʳש ʢʘʥʜʠʜʘʪʳ, ʜʦʮʝʥʪ 

 ʅʫʨʢʝʥ ɸ. ɾ.1, ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ סʳʣʳʤʜʘʨʳʥʳש ʤʘʛʠʩʪʨʽ 

 
1ʉ. ʉʝʡʬʫʣʣʠʥ ʘʪʳʥʜʘϤʳ ϧʘʟʘϨ ʘʛʨʦʪʝʭʥʠʢʘʣʳϨ ʟʝʨʪʪʝʫ ʫʥʠʚʝʨʩʠʪʝʪʽ, ɸʩʪʘʥʘ Ϩ., ϧʘʟʘϨʩʪʘʥ  

2 çAgro Innova Consaltè ɾʐʉ, ɸʩʪʘʥʘ Ϩ., ϧʘʟʘϨʩʪʘʥ  

 

 ɸʥʜʘʪʧʘ. ʄʘץʘʣʘʜʘ ʉʦʣʪװʩʪʽʢ פʘʟʘץʩʪʘʥʥʳש ʜʘʣʘ ʞʘʡʳʣʳʤʜʘʨʳʥʳש ʞʘסʜʘʡʳ ʤʝʥ 

ᴇʥʽʤʜʽʣʽʛʽʥʝ ʞװʨʛʽʟʽʣʛʝʥ ʤʦʥʠʪʦʨʠʥʛ ʥᴅʪʠʞʝʣʝʨʽ ײʩʳʥʳʣסʘʥ. ɿʝʨʪʪʝʫʣʝʨ 2025 ʞʳʣʳ ʉʦʣʪװʩʪʽʢ 

 ʳʥʜʘ ʀʈʅ AP26100819סʦʢʨʫʛʽ ʘʫʤʘ ץʂʝʣʣʝʨʦʚ ʘʫʳʣʜʳ שʩʪʘʥ ʦʙʣʳʩʳ ʊʘʡʳʥʰʘ ʘʫʜʘʥʳʥʳץʘʟʘפ

çʉװʪʪʽ ʙʘסʳʪʪʘסʳ ʽʨʽ ץʘʨʘ ʤʘʣסʘ ʘʨʥʘʣסʘʥ Smart-ʞʘʡʳʣʳʤʜʘʨʜʳ ײץʨʫè ʞʦʙʘʩʳ ʘʷʩʳʥʜʘ 

ʞװʨʛʽʟʽʣʜʽ. ɾʦʙʘ 217 çנʳʣʳʤʜʳ ʜʘʤʳʪʫè ʙʶʜʞʝʪʪʽʢ ʙʘסʜʘʨʣʘʤʘʩʳ ʞᴅʥʝ 102 çנʳʣʳʤʠ 

ʟʝʨʪʪʝʫʣʝʨʜʽ ʛʨʘʥʪʪʳץ ץʘʨʞʳʣʘʥʜʳʨʫè ʢʽʰʽ ʙʘסʜʘʨʣʘʤʘʩʳ ʰʝשʙʝʨʽʥʜʝ ʽʩʢʝ ʘʩʳʨʳʣʫʜʘ. 

 ɿʝʨʪʪʝʫʜʽש ʤʘץʩʘʪʳ ʛʝʦʙʦʪʘʥʠʢʘʣʳץ ʟʝʨʪʪʝʫʣʝʨ, ʞʝʨװʩʪʽ ʙʠʦʤʘʩʩʘʩʳʥʳש ᴇʥʽʤʜʽʣʽʛʽʥ 

ʘʥʳץʪʘʫ ʞᴅʥʝ ʘʟʳץʪʳץ ʤʘʩʩʘʥʳץ שʦʨʝʢʪʽʢ ײץʥʜʳʣʳסʳʥ ʪʘʣʜʘʫ ʥʝʛʽʟʽʥʜʝ ʞʘʡʳʣʳʤʜʳץ 

ʵʢʦʞװʡʝʣʝʨʜʽש ʞʘʡ-ʢװʡʽʥʝ ʢʝʰʝʥʜʽ ʙʘסʘ ʙʝʨʫ ʙʦʣʜʳ. 

ᴄʜʽʩʪʝʤʝʣʽʢ ʥʝʛʽʟ ʨʝʪʽʥʜʝ ʚʝʛʝʪʘʮʠʷʣʳץ ʢʝʟʝשʜʝʛʽ ʘʛʨʦʤʝʪʝʦʨʦʣʦʛʠʷʣʳץ ʞʘסʜʘʡʣʘʨʜʳ ʪʘʣʜʘʫ, 

ʛʠʜʨʦʪʝʨʤʠʷʣʳץ ʢʦʵʬʬʠʮʠʝʥʪʪʽ ʝʩʝʧʪʝʫ, ʛʝʦʙʦʪʘʥʠʢʘʣʳץ ʟʝʨʪʪʝʫʣʝʨ ʞװʨʛʽʟʫ, ʰᴇʧ 
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ʞʘʤʳʣסʳʩʳʥʳש ʙʠʽʢʪʽʛʽʥ ᴇʣʰʝʫ, ʞʝʨװʩʪʽ ʙʠʦʤʘʩʩʘʩʳʥʳש ᴇʥʽʤʜʽʣʽʛʽʥ ʰʘʙʫ ᴅʜʽʩʽʤʝʥ ʝʩʝʧʢʝ ʘʣʫ, 

ʘʟʳץʪʳץ ʤʘʩʩʘʥʳש ʭʠʤʠʷʣʳײץ ץʨʘʤʳʥ ʞʘץʳʥ ʠʥʬʨʘץʳʟʳʣ ʩʧʝʢʪʨʦʩʢʦʧʠʷ (NIRS) ᴅʜʽʩʽʤʝʥ 

ʘʥʳץʪʘʫ, ʩʦʥʜʘʡ-ʘץ ʟʝʨʪʪʝʣʛʝʥ ʫʯʘʩʢʝʣʝʨʜʽ GPS/GLONASS ʥʘʚʠʛʘʮʠʷʩʳ ʘʨץʳʣʳ ʛʝʦʛʨʘʬʠʷʣʳץ 

ʙʘʡʣʘʥʳʩʪʳʨʫ ץʦʣʜʘʥʳʣʜʳ. 

 ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ ʙʦʡʳʥʰʘ ץʘʨʘʩʪʳʨʳʣסʘʥ ʞʘʡʳʣʳʤʜʘʨ ᴇʩʽʤʜʽʢ ʞʘʤʳʣסʳʩʳʥʳש 

ʞʦסʘʨʳ ʧʨʦʝʢʪʠʚʪʽʢ ʞʘʙʳʥʳʤʝʥ (86ï96%), ʪײʨʘץʪʳ ʘʩʪʳץ ʪץײʳʤʜʘʩ-ʰᴇʧʪʝʩʽʥ ײץʨʘʤʳʤʝʥ ʞᴅʥʝ 

ʪװʨʣʽʢ ᴅʨʪװʨʣʽʣʽʢʪʽש ʞʦסʘʨʳ ʜʝשʛʝʡʽʤʝʥ ʩʠʧʘʪʪʘʣʘʪʳʥʳ ʘʥʳץʪʘʣʜʳ. ɾʝʨװʩʪʽ ʙʠʦʤʘʩʩʘʩʳʥʳש 

ᴇʥʽʤʜʽʣʽʛʽ ʘʫʘ-ײץʨסʘץ ʟʘʪץʘ ʰʘץץʘʥʜʘ 315,5-ʪʝʥ 710,3 ʛ/ʤĮ ʘʨʘʣʳסʳʥʜʘ ᴇʟʛʝʨʜʽ. ɸʟʳץʪʳץ 

ʤʘʩʩʘʥʳ ʪʘʣʜʘʫ ʽʨʽ ץʘʨʘ ʤʘʣ װʰʽʥ ʞʘʡʳʣʳʤʜʳץ ʘʟʳץʪʳײץ שʥʜʳʣʳסʳʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʪʽʥ ʥʝʛʽʟʛʽ 

 .ʞʝʪʢʽʣʽʢʪʽ ʤᴇʣʰʝʨʜʝ ʝʢʝʥʽʥ ʢᴇʨʩʝʪʪʽ שʦʨʝʢʪʽʢ ʟʘʪʪʘʨʜʳץ

 ɸʣʳʥסʘʥ ʥᴅʪʠʞʝʣʝʨ ʟʝʨʪʪʝʣʛʝʥ ʞʘʡʳʣʳʤʜʳץ ʵʢʦʞװʡʝʣʝʨʜʽש ʞʘץʩʳ ʞʘסʜʘʡʜʘ ʝʢʝʥʽʥ 

ʜᴅʣʝʣʜʝʡʜʽ ʞᴅʥʝ ʉʦʣʪװʩʪʽʢ פʘʟʘץʩʪʘʥ ʞʘסʜʘʡʳʥʜʘ ʞʘʡʳʣʳʤʜʘʨʜʳ ײʪʳʤʜʳ ʧʘʡʜʘʣʘʥʫ, 

ʞʘʡʳʣʳʤ ʘʡʥʘʣʳʤʳʥ ײʡʳʤʜʘʩʪʳʨʫ ʞᴅʥʝ ʞʘʡʳʣʳʤʜʳץ ʞʝʨʣʝʨʜʽ ʤʦʥʠʪʦʨʠʥʛʪʝʫ ʞװʡʝʩʽʥ 

ʞʝʪʽʣʜʽʨʫ ʙʦʡʳʥʰʘ ײʩʳʥʳʤʜʘʨ ᴅʟʽʨʣʝʫʛʝ סʳʣʳʤʠ ʥʝʛʽʟ ʙʦʣʘ ʘʣʘʜʳ. 

 ʊװʡʽʥʜʽ ʩᴇʟʜʝʨ: ʜʘʣʘ ʞʘʡʳʣʳʤʜʘʨʳ; ʞʘʡʳʣʳʤʜʳץ ʵʢʦʞװʡʝʣʝʨ; ʞʘʡʳʣʳʤ ʤʦʥʠʪʦʨʠʥʛʽ; 

ʛʝʦʙʦʪʘʥʠʢʘʣʳץ ʟʝʨʪʪʝʫ; ʰᴇʧʪʝʩʽʥ ʞʘʤʳʣסʳʥʳש ᴇʥʽʤʜʽʣʽʛʽ; ʞʝʨװʩʪʽ ʙʠʦʤʘʩʩʘʩʳ; ʘʟʳץʪʳץ 

 .ʩʪʘʥץʘʟʘפ ʩʪʽʢװʧʨʦʝʢʪʠʚʪʽʢ ʞʘʙʳʥ; ʉʦʣʪ ;ץʥʜʳʣʳײץ
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 Abstract. The article presents the results of monitoring the condition and productivity of 

steppe pastures in Northern Kazakhstan. The study was conducted in 2025 within the territory of the 

Kellerov rural district of the Tayynsha district, North Kazakhstan Region.  

The aim of the study was to provide a comprehensive assessment of pasture ecosystems based 

on geobotanical surveys, evaluation of aboveground biomass productivity, and analysis of the 

nutritional value of forage mass. 

 The methodological framework included the analysis of agrometeorological conditions during 

the growing season, calculation of the hydrothermal coefficient, geobotanical surveys, measurement of 

grass stand height, estimation of aboveground biomass productivity using the clipping method, 

determination of forage chemical composition by Near-Infrared Spectroscopy (NIRS), and 

georeferencing of surveyed sites using GPS/GLONASS navigation. 

 The results showed that the investigated pastures were characterized by high vegetation cover 

(86ï96%), a stable grass-forb composition, and considerable species diversity. Aboveground biomass 

productivity ranged from 315.5 to 710.3 g/m² on an air-dry matter basis. Analysis of forage mass 

revealed sufficient levels of essential nutrients ensuring the forage value of pasture feed for cattle. 

 The obtained results indicate the favorable condition of the studied pasture ecosystems and 

may serve as a scientific basis for developing recommendations on sustainable pasture management, 

pasture rotation systems, and improvement of pasture monitoring practices under the conditions of 

Northern Kazakhstan. 

 Keywords: steppe pastures; pasture ecosystems; pasture monitoring; geobotanical survey; 

grassland productivity; aboveground biomass; forage value; vegetation cover; Northern Kazakhstan. 
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ɿʘʧʘʜʥʦ-ʂʘʟʘʭʩʪʘʥʩʢʠʡ ʘʛʨʘʨʥʦ-ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ɾʘʥʛʠʨ ʭʘʥʘ, ʛ. ʋʨʘʣʴʩʢ, 

ʂʘʟʘʭʩʪʘʥ 

 

ɸʥʥʦʪʘʮʠʷ. ɿʘʧʘʜʥʦ-ʂʘʟʘʭʩʪʘʥʩʢʘʷ ʦʙʣʘʩʪʴ ï ʩʪʨʘʪʝʛʠʯʝʩʢʠ ʚʘʞʥʳʡ ʨʝʛʠʦʥ ʩʪʨʘʥʳ, 

ʛʜʝ ʘʛʨʘʨʥʳʡ ʩʝʢʪʦʨ ʠʛʨʘʝʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʟʜʝʩʴ ʫʜʝʣʷʝʪʩʷ ʞʠʚʦʪʥʦʚʦʜʩʪʚʫ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʨʝʛʠʦʥʝ ʚʝʜʝʪʩʷ ʧʣʘʥʦʤʝʨʥʘʷ ʨʘʙʦʪʘ ʧʦ ʤʦʜʝʨʥʠʟʘʮʠʠ ʧʘʩʪʙʠʱʥʦʛʦ 

ʭʦʟʷʡʩʪʚʘ. ʕʪʦ ʧʦʟʚʦʣʠʪ ʨʘʩʰʠʨʠʪʴ ʧʣʦʱʘʜʠ ʚʳʧʘʩʘ ʠ ʚʥʝʜʨʠʪʴ ʤʝʪʦʜʳ ʦʪʛʦʥʥʦʛʦ 

ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʜʣʷ ʙʦʣʝʝ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ. 

ʉʪʘʙʠʣʴʥʳʡ ʨʦʩʪ ʧʦʛʦʣʦʚʴʷ ʩʢʦʪʘ ʟʘ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ, ʧʦʜʥʠʤʘʝʪ ʧʨʦʙʣʝʤʫ 

ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʩʝʛʦ ʧʦʪʝʥʮʠʘʣʘ ʧʘʩʪʙʠʱʥʳʭ ʫʛʦʜʠʡ ʨʝʛʠʦʥʘ. ʄʘʢʩʠʤʘʣʴʥʦʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴʶ ʦʙʚʦʜʥʝʥʠʷ ʧʘʩʪʙʠʱʥʳʭ 

ʫʛʦʜʠʡ. ʇʦʣʥʦʮʝʥʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʘʩʪʙʠʱʥʳʭ ʫʛʦʜʠʡ ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ ʠʭ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ 

ʦʙʚʦʜʥʝʥʠʷ. 

ʀʩʪʦʯʥʠʢʠ ʦʙʚʦʜʥʝʥʠʷ ʧʘʩʪʙʠʱʥʳʭ ʫʛʦʜʠʡ ɿʘʧʘʜʥʦ-ʂʘʟʘʭʩʪʘʥʩʢʦʡ ʦʙʣʘʩʪʠ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʝʩʪʝʩʪʚʝʥʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʦʙʚʦʜʥʝʥʠʷ (ʨʝʢʠ, ʦʟʝʨʘ, ʙʘʣʦʯʥʦ-ʦʚʨʘʞʥʘʷ ʩʝʪʴ) ʠ 

ʠʩʢʫʩʩʪʚʝʥʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʤʠ ʚ ʚʠʜʝ ʦʨʦʩʠʪʝʣʴʥʦ-ʦʙʚʦʜʥʠʪʝʣʴʥʳʭ ʢʘʥʘʣʦʚ, 

ʧʨʫʜʦʢʦʧʘʥʝʡ, ʩʢʚʘʞʠʥ ʠ ʰʘʭʪʥʳʭ ʢʦʣʦʜʮʝʚ. 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʩʦʩʪʦʷʥʠʝ ʦʙʚʦʜʥʝʥʠʷ ʧʘʩʪʙʠʱ ʧʦʜʟʝʤʥʳʤʠ ʚʦʜʘʤʠ ʚ ɿʘʧʘʜʥʦ-

ʂʘʟʘʭʩʪʘʥʩʢʦʡ ʦʙʣʘʩʪʠ. ʅʘ ʦʩʥʦʚʝ ʤʦʥʠʪʦʨʠʥʛʘ ʧʦʜʟʝʤʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʦʙʚʦʜʥʝʥʠʷ ʧʘʩʪʙʠʱ 

ʦʙʣʘʩʪʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʠʭ ʢʦʣʠʯʝʩʪʚʝʥʥʦ-ʢʘʯʝʩʪʚʝʥʥʳʝ ʧʘʨʘʤʝʪʨʳ. ʇʦʜʟʝʤʥʳʝ ʠʩʪʦʯʥʠʢʠ 

ʠʤʝʶʪ ʦʧʨʝʜʝʣʝʥʥʫʶ ʟʦʥʘʣʴʥʦʩʪʴ ʚ ʨʘʩʧʦʣʦʞʝʥʠʠ, ʧʨʦʷʚʣʷʶʪʩʷ ʥʘ ʨʘʟʣʠʯʥʳʭ ʛʣʫʙʠʥʘʭ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʨʘʟʣʠʯʥʳʤ ʛʝʦʣʦʛʠʯʝʩʢʠʤ ʛʦʨʠʟʦʥʪʘʤ, ʠ ʦʪʣʠʯʘʶʪʩʷ ʰʠʨʦʢʦʡ ʚʘʨʠʘʮʠʝʡ 

ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʚʦʜʳ. ɺ ʨʘʙʦʪʝ ʠʟʣʦʞʝʥʳ ʠʪʦʛʠ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʛʠʜʨʦʭʠʤʠʯʝʩʢʦʛʦ 

ʤʦʥʠʪʦʨʠʥʛʘ ʧʘʩʪʙʠʱʥʳʭ ʫʛʦʜʠʡ. ʆʮʝʥʢʘ ʘʢʪʫʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚʦʜʥʳʭ ʟʘʧʘʩʦʚ ʧʨʦʚʦʜʠʣʘʩʴ 

ʥʘ ʦʩʥʦʚʝ ʦʙʩʣʝʜʦʚʘʥʠʷ ʜʝʡʩʪʚʫʶʱʠʭ ʧʦʜʟʝʤʥʳʭ ʚʦʜʦʟʘʙʦʨʦʚ. ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʦʧʨʝʜʝʣʝʥʳ 

ʚʦʜʦʥʦʩʥʳʝ ʛʦʨʠʟʦʥʪʳ ɿʘʧʘʜʥʦ-ʂʘʟʘʭʩʪʘʥʩʢʦʡ ʦʙʣʘʩʪʠ, ʦʙʣʘʜʘʶʱʠʝ ʥʘʠʙʦʣʴʰʠʤ ʧʦʪʝʥʮʠʘʣʦʤ 

ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʦʙʚʦʜʥʝʥʠʷ ʪʝʨʨʠʪʦʨʠʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʪʛʦʥʥʦʝ ʞʠʚʦʪʥʦʚʦʜʩʪʚʦ, ʦʙʚʦʜʥʝʥʠʝ ʧʘʩʪʙʠʱ, ʧʦʜʟʝʤʥʳʝ ʚʦʜʳ, 

ʢʦʣʦʜʮʳ, ʤʠʥʝʨʘʣʠʟʘʮʠʷ ʚʦʜʳ  

 

ɺʚʝʜʝʥʠʝ. ʋʢʨʝʧʣʝʥʠʝ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʠ ʫʜʦʚʣʝʪʚʦʨʝʥʠʝ 

ʩʧʨʦʩʘ ʥʘ ʤʷʩʦ-ʤʦʣʦʯʥʳʝ ʪʦʚʘʨʳ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʷʪ ʦʪ ʧʨʦʛʨʝʩʩʘ ʚ ʞʠʚʦʪʥʦʚʦʜʩʪʚʝ [1]. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʢʣʶʯʝʚʦʡ ʟʘʜʘʯʝʡ ʩʪʘʥʦʚʠʪʩʷ ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʨʦʜʫʢʪʠʚʥʦʛʦ 

ʧʘʩʪʙʠʱʥʦʛʦ ʬʦʥʜʘ, ʦʩʥʘʱʝʥʥʦʛʦ ʩʦʚʨʝʤʝʥʥʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ ʠ ʥʘʜʝʞʥʳʤʠ 

ʩʠʩʪʝʤʘʤʠ ʚʦʜʦʩʥʘʙʞʝʥʠʷ. 

ʈʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʘʩʪʙʠʱʥʳʭ ʫʛʦʜʠʡ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ ʦʪ 
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ʜʦʩʪʫʧʘ ʢ ʢʘʯʝʩʪʚʝʥʥʳʤ ʠʩʪʦʯʥʠʢʘʤ ʚʦʜʳ. ɺʣʠʷʥʠʝ ʧʦʣʥʦʮʝʥʥʦʛʦ ʧʦʝʥʠʷ ʥʘ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʩʢʦʪʘ ʩʦʧʦʩʪʘʚʠʤʦ ʧʦ ʩʚʦʝʡ ʟʥʘʯʠʤʦʩʪʠ ʩ ʦʙʝʩʧʝʯʝʥʠʝʤ ʞʠʚʦʪʥʳʭ 

ʚʳʩʦʢʦʧʠʪʘʪʝʣʴʥʳʤʠ ʢʦʨʤʘʤʠ [2]. ʈʝʩʧʫʙʣʠʢʘ ʂʘʟʘʭʩʪʘʥ ʦʙʣʘʜʘʝʪ ʟʥʘʯʠʪʝʣʴʥʳʤʠ 

ʨʝʩʫʨʩʘʤʠ ʧʨʠʨʦʜʥʳʭ ʢʦʨʤʦʚʳʭ ʫʛʦʜʠʡ, ʵʬʬʝʢʪʠʚʥʘʷ ʵʢʩʧʣʫʘʪʘʮʠʷ ʢʦʪʦʨʳʭ ʦʪʢʨʳʚʘʝʪ 

ʰʠʨʦʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʨʦʩʪʘ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʦʡ ʦʪʨʘʩʣʠ. ɺ ʪʝʢʫʱʝʡ ʧʦʚʝʩʪʢʝ ʨʘʟʚʠʪʠʷ 

ɸʇʂ ʦʩʦʙʦʝ ʤʝʩʪʦ ʟʘʥʠʤʘʝʪ ʧʘʩʪʙʠʱʥʦʝ ʭʦʟʷʡʩʪʚʦ. ʇʨʠ ʵʪʦʤ ʢʣʶʯʝʚʳʤ ʫʩʣʦʚʠʝʤ ʜʣʷ 

ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ ʦʪʛʦʥʥʦʛʦ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʚʳʩʪʫʧʘʝʪ ʩʠʩʪʝʤʥʦʝ ʨʝʰʝʥʠʝ ʚʦʧʨʦʩʘ 

ʛʠʜʨʦʤʝʣʠʦʨʘʮʠʠ ʠ ʦʙʚʦʜʥʝʥʠʷ ʪʝʨʨʠʪʦʨʠʡ [3]. 

ʇʨʝʜʦʪʚʨʘʱʝʥʠʝ ʜʝʛʨʘʜʘʮʠʠ ʧʘʩʪʙʠʱ ʠ ʦʩʚʦʝʥʠʝ ʥʦʚʳʭ ʧʘʩʪʙʠʱʥʳʭ ʫʯʘʩʪʢʦʚ 

ʚʦʟʤʦʞʥʦ ʟʘ ʩʯʝʪ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʠʩʪʦʯʥʠʢʦʚ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʥʘ ʙʘʟʝ ʫʩʦʚʝʨʰʝʥʩʪʚʦ-

ʚʘʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʦʯʠʩʪʢʠ ʠ ʧʦʜʲʝʤʘ ʚʦʜʳ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʩʥʠʟʠʪʴ ʥʘʛʨʫʟʢʫ ʥʘ ʫʯʘʩʪʢʠ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚʙʣʠʟʠ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ, ʜʝʡʩʪʚʫʶʱʠʭ ʢʦʣʦʜʮʝʚ ʠ ʝʩʪʝʩʪʚʝʥʥʳʭ 

ʚʦʜʦʝʤʦʚ. ʕʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʜʘʩʪ ʚʦʟʤʦʞʥʦʩʪʴ ʫʚʝʣʠʯʠʪʴ ʢʦʨʤʦʚʫʶ ʙʘʟʫ, ʯʘʩʪʠʯʥʦ 

ʩʦʢʨʘʪʠʪʴ ʧʨʦʮʝʩʩ ʜʝʛʨʘʜʘʮʠʠ ʧʘʩʪʙʠʱ. ɺʦ ʠʩʧʦʣʥʝʥʠʝ ɿʘʢʦʥʘ ʈʂ çʆ ʧʘʩʪʙʠʱʘʭè ʚʦ 

ʚʩʝʭ ʨʘʡʦʥʘʭ ʩʪʨʘʥʳ ʫʪʚʝʨʞʜʝʥʳ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʇʣʘʥʳ ʧʦ ʫʧʨʘʚʣʝʥʠʶ ʠ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʶ ʫʛʦʜʠʡ. ʆʩʥʦʚʥʦʡ ʘʢʮʝʥʪ ʚ ʜʘʥʥʳʭ ʜʦʢʫʤʝʥʪʘʭ ʩʜʝʣʘʥ ʥʘ ʘʥʘʣʠʟʝ ʜʦʩʪʫʧʥʦʩʪʠ 

ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʦʮʝʥʢʝ ʠʩʧʨʘʚʥʦʩʪʠ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ, ʪʘʢ ʢʘʢ ʥʘʣʠʯʠʝ 

ʚʦʜʳ ʷʚʣʷʝʪʩʷ ʙʘʟʦʚʳʤ ʬʘʢʪʦʨʦʤ ʫʩʪʦʡʯʠʚʦʛʦ ʨʦʩʪʘ ʦʪʛʦʥʥʦʛʦ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ [4-6]. 

ɼʝʬʠʮʠʪ ʜʦʩʪʫʧʥʳʭ ʧʘʩʪʙʠʱʥʳʭ ʫʛʦʜʠʡ ʚ ʩʝʢʪʦʨʝ ʦʪʛʦʥʥʦʛʦ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ 

ʚʳʟʚʘʥ ʧʨʝʞʜʝ ʚʩʝʛʦ ʢʨʠʪʠʯʝʩʢʠʤ ʩʦʩʪʦʷʥʠʝʤ ʠʣʠ ʦʪʩʫʪʩʪʚʠʝʤ ʚʦʜʦʧʦʡʥʳʭ ʧʫʥʢʪʦʚ. 

ʄʘʩʩʦʚʳʡ ʚʳʭʦʜ ʩʦʦʨʫʞʝʥʠʡ ʠʟ ʩʪʨʦʷ ʦʙʫʩʣʦʚʣʝʥ ʢʦʤʧʣʝʢʩʦʤ ʬʘʢʪʦʨʦʚ: ʦʪ 

ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʠʟʥʦʩʘ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʟʘʩʦʣʝʥʠʷ ʚʦʜʳ ʜʦ ʦʪʩʫʪʩʪʚʠʷ ʩʠʩʪʝʤʥʦʛʦ 

ʦʙʩʣʫʞʠʚʘʥʠʷ. ɼʦʧʦʣʥʠʪʝʣʴʥʦʝ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʦʢʘʟʘʣʠ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʧʨʘʚ 

ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʠ ʦʙʱʘʷ ʜʝʛʨʘʜʘʮʠʷ ʧʘʩʪʙʠʱʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ [5, 7]. 

ʀʟ ʦʙʱʝʡ ʧʣʦʱʘʜʠ ʪʝʨʨʠʪʦʨʠʠ ɿʘʧʘʜʥʦ-ʂʘʟʘʭʩʪʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʚ 15133000 ʛʘ 

ʧʣʦʱʘʜʠ ʧʘʩʪʙʠʱ ʩʦʩʪʘʚʣʷʶʪ 6252200 ʛʘ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʩʦʩʪʘʚʝ ʟʝʤʝʣʴ ʟʘʧʘʩʘ ʧʣʦʱʘʜʴ 

ʧʘʩʪʙʠʱ 1354200 ʛʘ (ʧʦ ʩʦʩʪʦʷʥʠʶ ʥʘ 9 ʷʥʚʘʨʷ 2026 ʛʦʜʘ ʧʦ ʜʘʥʥʳʤ ʛʦʩʦʨʛʘʥʦʚ). ɿʝʤʣʠ 

ʟʘʧʘʩʘ ʚ ʙʫʜʫʱʝʤ ʙʫʜʫʪ ʧʝʨʝʜʘʥʳ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʢʘʯʝʩʪʚʝ ʧʘʩʪʙʠʱ ʦʙʨʘʟʫʝʤʳʤ ʚ 

ʧʝʨʩʧʝʢʪʠʚʝ ʭʦʟʷʡʩʪʚʘʤ ʠ ʜʝʡʩʪʚʫʶʱʠʤ ʭʦʟʷʡʩʪʚʘʤ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʧʦʛʦʣʦʚʴʷ ʩʢʦʪʘ. 

ɺ ʦʙʣʘʩʪʠ ʚ ʦʪʥʦʰʝʥʠʠ ʧʘʩʪʙʠʱ ʠʤʝʝʪʩʷ ʦʛʨʦʤʥʳʡ ʨʝʟʝʨʚ ʜʣʷ ʫʩʧʝʰʥʦʛʦ ʨʘʟʚʠʪʠʷ 

ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ, ʘ ʠʤʝʥʥʦ ʦʪʛʦʥʥʦʛʦ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ. 

ʅʘʣʠʯʠʝ ʟʥʘʯʠʪʝʣʴʥʳʭ ʧʣʦʱʘʜʝʡ ʧʘʩʪʙʠʱ ʚ ʧʨʝʜʝʣʘʭ ʪʝʨʨʠʪʦʨʠʠ ʦʙʣʘʩʪʠ ʩ 

ʜʝʰʝʚʦʡ ʧʨʠʨʦʜʥʦʡ ʢʦʨʤʦʚʦʡ ʙʘʟʦʡ ʧʨʝʜʦʧʨʝʜʝʣʷʝʪ ʪʦ, ʯʪʦ ʦʜʥʦʡ ʠʟ ʩʘʤʳʭ ʥʘʠʙʦʣʝʝ 

ʨʝʥʪʘʙʝʣʴʥʳʭ ʚʠʜʦʚ ʜʣʷ ʨʘʟʚʝʜʝʥʠʷ ʠ ʚʳʨʘʱʠʚʘʥʠʷ ʩʢʦʪʘ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʩʠʩʪʝʤʳ ʦʪʛʦʥʥʦ-ʧʘʩʪʙʠʱʥʦʛʦ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ. ʆʙʰʠʨʥʳʡ ʧʘʩʪʙʠʱʥʳʡ ʬʦʥʜ ʦʙʣʘʩʪʠ 

ʧʦʟʚʦʣʷʝʪ ʫʩʧʝʰʥʦ ʧʨʘʢʪʠʢʦʚʘʪʴ ʦʪʛʦʥʥʦʝ ʞʠʚʦʪʥʦʚʦʜʩʪʚʦ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʝʸ ʨʘʡʦʥʦʚ. 

ʉʦʯʝʪʘʥʠʝ ʘʢʪʫʘʣʴʥʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʠ ʨʳʥʦʯʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʧʦʜʜʝʨʞʢʠ ʘʛʨʘʨʠʝʚ 

ʬʦʨʤʠʨʫʝʪ ʬʫʥʜʘʤʝʥʪ ʜʣʷ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʦʪʨʘʩʣʠ. ʊʝʤ ʥʝ ʤʝʥʝʝ ʢʣʶʯʝʚʳʤʠ ʬʘʢʪʦʨʘʤʠ, 

ʜʠʢʪʫʶʱʠʤʠ ʩʭʝʤʫ ʨʘʟʤʝʱʝʥʠʷ ʧʦʛʦʣʦʚʴʷ, ʦʩʪʘʶʪʩʷ ʢʘʯʝʩʪʚʦ ʢʦʨʤʦʚʦʡ ʙʘʟʳ ʠ ʫʨʦʚʝʥʴ 

ʦʙʚʦʜʥʝʥʠʷ ʪʝʨʨʠʪʦʨʠʡ. ɺ ʪʘʙʣʠʮʝ 1 ʧʨʠʚʝʜʝʥʳ ʜʘʥʥʳʝ ʯʠʩʣʝʥʥʦʩʪʠ ʩʢʦʪʘ ʚ ʨʘʟʨʝʟʝ 

ʨʘʡʦʥʦʚ ʦʙʣʘʩʪʠ ʧʦ ʩʦʩʪʦʷʥʠʶ ʥʘ 1 ʬʝʚʨʘʣʷ 2025 ʠ 2026 ʛʦʜʦʚ (ʧʦ ʜʘʥʥʳʤ ʛʦʩʦʨʛʘʥʦʚ 

ʩʪʘʪʠʩʪʠʢʠ). ʏʠʩʣʝʥʥʦʩʪʴ ʩʢʦʪʘ ʚ ʨʘʟʨʝʟʝ ʨʘʡʦʥʦʚ ʫʚʝʣʠʯʠʣʦʩʴ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʘʥʘʣʦʛʠʯʥʳʤ 
ʧʝʨʠʦʜʦʤ ʧʨʦʰʣʦʛʦ ʛʦʜʘ (ʊʘʙʣʠʮʘ 1). 

ʇʦʢʘʟʘʪʝʣʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʧʦʛʦʣʦʚʴʷ ʠ ʩʪʨʘʪʝʛʠʷ ʨʦʩʪʘ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʦʛʦ ʩʝʢʪʦʨʘ ʚ 

ʨʝʛʠʦʥʝ ʥʘʧʨʷʤʫʶ ʢʦʨʨʝʣʠʨʫʶʪ ʩ ʫʨʦʚʥʝʤ ʦʙʚʦʜʥʝʥʠʷ ʫʛʦʜʠʡ. ʂʣʶʯʝʚʳʤ ʫʩʣʦʚʠʝʤ ʟʜʝʩʴ 

ʚʳʩʪʫʧʘʝʪ ʩʦʟʜʘʥʠʝ ʩʠʩʪʝʤʳ ʚʦʜʦʧʦʷ, ʢʦʪʦʨʘʷ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʦʪʚʝʯʘʝʪ ʟʦʦʪʝʭʥʠʯʝʩʢʠʤ 

ʩʪʘʥʜʘʨʪʘʤ ʩʦʜʝʨʞʘʥʠʷ ʠ ʫʭʦʜʘ ʟʘ ʞʠʚʦʪʥʳʤʠ [8]. 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʩʪʨʘʪʝʛʠʠ ʧʦ ʦʙʚʦʜʥʝʥʠʶ ʩʝʟʦʥʥʳʭ ʧʘʩʪʙʠʱ ʦʧʨʝʜʝʣʷʝʪʩʷ ʙʘʣʘʥʩʦʤ 

ʤʝʞʜʫ ʨʘʩʯʝʪʥʳʤʠ ʥʦʨʤʘʤʠ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʷ ʠ ʜʝʙʠʪʦʤ ʜʦʩʪʫʧʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ï ʢʘʢ 

ʧʦʜʟʝʤʥʳʭ, ʪʘʢ ʠ ʧʦʚʝʨʭʥʦʩʪʥʳʭ, ï ʢʘʯʝʩʪʚʦ ʢʦʪʦʨʳʭ ʜʦʣʞʥʦ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʩʘʥʠʪʘʨʥʳʤ 

ʥʦʨʤʘʤ ʜʣʷ ʧʦʝʥʠʷ ʞʠʚʦʪʥʳʭ. 
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ʊʘʙʣʠʮʘ 1 ï ʏʠʩʣʝʥʥʦʩʪʴ ʩʢʦʪʘ ʚ ʨʘʟʨʝʟʝ ʨʘʡʦʥʦʚ ɿʘʧʘʜʥʦ-ʂʘʟʘʭʩʪʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʧʦ 

ʩʦʩʪʦʷʥʠʶ ʥʘ 1 ʬʝʚʨʘʣʷ 2025 ʠ 2026 ʛʦʜʦʚ 

 

ʈʘʡʦʥʳ 

ʂʨʫʧʥʳʡ ʨʦʛʘʪʳʡ 

ʩʢʦʪ 
ʆʚʮʳ ʠ ʢʦʟʳ ʃʦʰʘʜʠ ɺʝʨʙʣʶʜʳ 

1.02.25 1.02.26 1.02.25 1.02.26 1.02.25 1.02.26 1.02.25 1.02.26 

ɸʢʞʘʠʢʩʢʠʡ 150 320 159 256 222 552 207 703 53 561 56 016 224 191 

ɹʦʢʝʡʦʨʜʠʥʩʢʠʡ 106 827 123 749 100 280 122 002 39 618 42 435 1 188 1 184 

ɹʫʨʣʠʥʩʢʠʡ 25 687 27 444 24 902 24 307 9 249 11 163 - - 

ɾʘʥʛʘʣʠʥʩʢʠʡ 94 543 103 099 140 577 132 965 40 025 43 144 621 639 

ɾʘʥʠʙʝʢʩʢʠʡ 73 699 79 218 79 469 79 230 23 809 24 439 124 100 

ɹᴅʡʪʝʨʝʢ 49 279 54 150 62 316 64 244 7 477 7 852 7 11 

ʂʘʟʪʘʣʦʚʩʢʠʡ 145 161 166 674 302 587 330 445 40 601 42 433 272 262 

ʂʘʨʘʪʦʙʠʥʩʢʠʡ 55 438 61 968 97 930 100 691 16 080 18 042 26 20 

ʉʳʨʳʤʩʢʠʡ 62 265 70 519 104 377 102 211 32 362 32 937 112 120 

ʊʘʩʢʘʣʠʥʩʢʠʡ 46 374 51 113 104 686 108 194 16 470 17 383 1 1 

ʊʝʨʝʢʪʠʥʩʢʠʡ 60 494 62 506 69 077 74 871 17 065 18 175 - - 

ʏʠʥʛʠʨʣʘʫʩʢʠʡ 54 058 60 357 48 014 55 014 12 572 13 434 76 63 

ʛ. ʋʨʘʣʴʩʢ 3 450 2 530 6 004 4 525 949 808 3 2 

ʇʦ ʦʙʣʘʩʪʠ 927 595 1 022 583 1 362 771 1 406 402 309 838 328 261 2 654 2 593 

 

ɺʦʜʦʦʙʝʩʧʝʯʝʥʠʝ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʥʘ ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʢʘʢ ʠʟ 

ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʠʩʪʦʯʥʠʢʦʚ (ʨʝʢʠ, ʧʨʫʜʦʢʦʧʘʥʠ), ʪʘʢ ʠ ʟʘ ʩʯʝʪ ʧʦʜʟʝʤʥʳʭ ʚʦʜ, 

ʠʟʚʣʝʢʘʝʤʳʭ ʯʝʨʝʟ ʰʘʭʪʥʳʝ ʢʦʣʦʜʮʳ ʠ ʪʨʫʙʯʘʪʳʝ ʩʢʚʘʞʠʥʳ. ɺ ʦʙʣʘʩʪʠ ʥʘʩʯʠʪʳʚʘʝʪʩʷ 

ʦʢʦʣʦ 54 ʨʝʢ ʨʘʟʣʠʯʥʦʡ ʧʨʦʪʷʞʝʥʥʦʩʪʠ, ʷʚʣʷʶʱʠʭʩʷ ʠʩʪʦʯʥʠʢʘʤʠ ʦʙʚʦʜʥʝʥʠʷ. ɼʣʷ 

ʦʙʚʦʜʥʝʥʠʷ ʧʘʩʪʙʠʱ ɿʘʧʘʜʥʦ-ʂʘʟʘʭʩʪʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʟʥʘʯʠʪʝʣʴʥʫʶ ʨʦʣʴ ʠʛʨʘʶʪ ʨʝʢʠ ʠ 

ʤʝʩʪʥʳʝ ʚʦʜʦʪʦʢʦʚ, ʠʟ ʢʦʪʦʨʳʭ ʥʘʠʙʦʣʝʝ ʢʨʫʧʥʳʤʠ ʷʚʣʷʶʪʩʷ ʨʝʢʠ ʋʨʘʣ ʩ 

ʣʝʚʦʙʝʨʝʞʥʳʤʠ ʧʨʠʪʦʢʘʤʠ ɽʤʙʫʣʘʪʦʚʢʘ, ɹʳʢʦʚʢʘ, ʈʫʙʝʞʢʘ, ʐʘʛʘʥ ʠ ʧʨʘʚʦʙʝʨʝʞʥʳʤʠ 

ʧʨʠʪʦʢʘʤʠ ɽʣʝʢ, ʋʪʚʘ, ɹʘʨʙʘʩʪʘʫ, ʪʘʢʞʝ ʦʪʪʦʢʠ ʂʫʰʫʤ ʠ ɹʘʛʳʨʣʘʡ, ʘ ʪʘʢʞʝ ʙʦʣʴʰʠʝ ʠ 

ʤʘʣʳʝ ʨʝʢʠ ɹʦʣʴʰʦʡ ʋʟʝʥʴ, ʄʘʣʳʡ ʋʟʝʥʴ, ɹʦʣʴʰʘʷ ʠ ʄʘʣʘʷ ɸʥʢʘʪʳ, ɾʘʢʩʳʙʘʡ, 

ʐʠʜʝʨʪʠ, ʋʣʝʥʪʘ, ʂʘʣʜʳʛʘʡʪʳ, ɹʫʣʜʳʨʪʳ, ʏʠʞʘ 1, ʏʠʞʘ 2, ʄʝʨʝʢʝ ʠ ʜʨ. ʅʘ ʢʨʫʧʥʳʭ 

ʠʟ ʥʠʭ ʨʘʩʧʦʣʦʞʝʥʳ ʢʨʫʧʥʳʝ ʦʨʦʩʠʪʝʣʴʥʦ-ʦʙʚʦʜʥʠʪʝʣʴʥʳʝ ʩʠʩʪʝʤʳ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ 

ʦʙʚʦʜʥʝʥʠʝ ʟʥʘʯʠʪʝʣʴʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʧʘʩʪʙʠʱ ʨʝʛʠʦʥʘ [9].  

ɺ ʧʝʨʠʦʜ ʩ 1988 ʧʦ 2002 ʛʦʜʳ ʩ ʙʘʣʘʥʩʘ ʙʳʣʠ ʩʥʷʪʳ ʦʙʚʦʜʥʠʪʝʣʴʥʳʝ ʢʘʥʘʣʳ, 

ʦʙʝʩʧʝʯʠʚʘʚʰʠʝ ʚʦʜʦʩʥʘʙʞʝʥʠʝ ʪʝʨʨʠʪʦʨʠʡ ʦʙʱʝʡ ʧʣʦʱʘʜʴʶ 276 ʪʳʩ. ʛʘ. ʇʦ 

ʠʤʝʶʱʝʡʩʷ ʠʥʬʦʨʤʘʮʠʠ ʚ 2018 ʛʦʜʫ ʚ ʦʙʣʘʩʪʠ ʦʨʠʝʥʪʠʨʦʚʦʯʥʦ ʦʙʚʦʜʥʷʣʦʩʴ ʢʘʥʘʣʘʤʠ 

644,2 ʪʳʩ. ʛʘ [8].  

ɺ ʪʝʯʝʥʠʝ 2014-2019 ʛʦʜʦʚ ʧʨʦʛʨʘʤʤʘ ʦʙʚʦʜʥʝʥʠʷ ʧʘʩʪʙʠʱ ʚ ʨʝʩʧʫʙʣʠʢʝ 

ʜʝʤʦʥʩʪʨʠʨʦʚʘʣʘ ʚʳʩʦʢʠʝ ʪʝʤʧʳ ʨʝʘʣʠʟʘʮʠʠ: ʚʤʝʩʪʦ ʥʘʤʝʯʝʥʥʳʭ 3633 ʝʜʠʥʠʮ ʙʳʣʦ 

ʚʚʝʜʝʥʦ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ 5978 ʢʦʣʦʜʮʝʚ. ɹʣʘʛʦʜʘʨʷ ʵʪʠʤ ʤʝʨʘʤ ʫʜʘʣʦʩʴ ʥʘ 20 % ʩʥʠʟʠʪʴ 

ʧʘʩʪʙʠʱʥʫʶ ʥʘʛʨʫʟʢʫ ʥʘ ʟʝʤʣʠ, ʧʨʠʣʝʛʘʶʱʠʝ ʢ ʥʘʩʝʣʝʥʥʳʤ ʧʫʥʢʪʘʤ [4, 10, 11]. 

ʇʨʘʢʪʠʢʘ ʧʦʜʪʚʝʨʞʜʘʝʪ, ʯʪʦ ʚ ʟʘʩʫʰʣʠʚʳʭ ʠ ʧʦʣʫʟʘʩʫʰʣʠʚʳʭ ʟʦʥʘʭ 

ʤʠʥʝʨʘʣʠʟʦʚʘʥʥʳʝ ʚʦʜʳ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʚʦʝʤ ʤʦʛʫʪ ʵʬʬʝʢʪʠʚʥʦ ʧʨʠʤʝʥʷʪʴʩʷ ʜʣʷ 

ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʥʘ ʩʝʟʦʥʥʳʭ ʧʘʩʪʙʠʱʥʳʭ ʫʛʦʜʴʷʭ. 

ɼʦʧʫʩʪʠʤʳʝ ʥʦʨʤʳ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʚʦʜʳ ʚʘʨʴʠʨʫʶʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʠʜʘ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ. ʅʘʧʨʠʤʝʨ, ʚʝʨʙʣʶʜʳ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʚʳʩʦʢʫʶ 

ʘʜʘʧʪʠʚʥʦʩʪʴ ʢ ʢʘʯʝʩʪʚʫ ʚʦʜʳ: ʜʣʷ ʥʠʭ ʚʧʦʣʥʝ ʧʨʠʝʤʣʝʤʳʤ ʩʯʠʪʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʠʩʪʦʯʥʠʢʦʚ ʩ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʩʦʣʝʡ 8 ʛ/ʣ ʠ ʚʳʰʝ. 

ɼʝʬʠʮʠʪ ʧʨʝʩʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʚʳʥʫʞʜʘʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʥʫʞʜ 

ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʨʝʩʫʨʩʳ ʩ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʤʠʥʝʨʘʣʠʟʘʮʠʠ. ɺ ʨʷʜʝ ʨʝʛʠʦʥʦʚ 

ʜʦʧʫʩʪʠʤʦʡ ʥʦʨʤʦʡ ʜʣʷ ʚʦʜʦʧʦʷ ʦʚʝʮ ʩʯʠʪʘʝʪʩʷ ʚʦʜʘ, ʩʦʜʝʨʞʘʥʠʝ ʩʫʭʦʛʦ ʦʩʪʘʪʢʘ ʚ 



 

129 

 

ʢʦʪʦʨʦʡ ʜʦʩʪʠʛʘʝʪ 6000 ʤʛ/ʣ. 

ʇʨʠ ʚʳʙʦʨʝ ʠʩʪʦʯʥʠʢʘ ʧʠʪʴʝʚʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʨʫʢʦʚʦʜʩʪʚʦʚʘʪʴʩʷ 

ʩʣʝʜʫʶʱʠʤʠ ʩʪʘʥʜʘʨʪʘʤʠ ʢʘʯʝʩʪʚʘ: ʚʝʣʠʯʠʥʘ ʩʫʭʦʛʦ ʦʩʪʘʪʢʘ ʜʦʣʞʥʘ ʩʦʩʪʘʚʣʷʪʴ ʥʝ 

ʙʦʣʝʝ 1000 ʤʛ/ʣ, ʧʨʝʜʝʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʩʫʣʴʬʘʪʦʚ ï 500 ʤʛ/ʣ, ʘ ʭʣʦʨʠʜʦʚ ï 350 ʤʛ/ʣ. 

ɽʩʣʠ ʪʘʢʦʛʦ ʠʩʪʦʯʥʠʢʘ ʥʝʪ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʜʫʩʤʘʪʨʠʚʘʪʴ ʦʧʨʝʩʥʝʥʠʝ ʚʦʜʳ. ɺ 

ʠʩʢʣʶʯʠʪʝʣʴʥʳʭ ʩʣʫʯʘʷʭ ʜʦʧʫʩʢʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʦʜʳ ʩ ʩʫʭʠʤ ʦʩʪʘʪʢʦʤ ʜʦ 1500 

ʤʛ/ʣ ʩ ʨʘʟʨʝʰʝʥʠʷ ʦʨʛʘʥʦʚ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʩʘʥʠʪʘʨʥʦʛʦ ʥʘʜʟʦʨʘ. 

ʉʦʛʣʘʩʥʦ ʧʦʣʦʞʝʥʠʷʤ ɻʆʉʊ 2874-82, ʜʣʷ ʥʫʞʜ ʧʠʪʴʝʚʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ 

ʧʨʠʦʨʠʪʝʪʥʳʤʠ ʷʚʣʷʶʪʩʷ ʨʝʩʫʨʩʳ ʩ ʤʠʥʝʨʘʣʠʟʘʮʠʝʡ ʜʦ 1 ʛ/ʜʤ3, ʦʜʥʘʢʦ ʚ ʟʘʩʫʰʣʠʚʳʭ 

ʨʝʛʠʦʥʘʭ ʜʦʧʫʩʢʘʝʪʩʷ ʵʢʩʧʣʫʘʪʘʮʠʷ ʠʩʪʦʯʥʠʢʦʚ ʩ ʙʦʣʝʝ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʩʦʣʝʡ. 

ɾʠʚʦʪʥʳʝ ʦʙʣʘʜʘʶʪ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʨʝʟʠʩʪʝʥʪʥʦʩʪʴʶ ʢ ʤʠʥʝʨʘʣʠʟʘʮʠʠ: ʧʨʝʜʝʣʴʥʦ 

ʜʦʧʫʩʪʠʤʳʝ ʥʦʨʤʳ ʧʦʝʥʠʷ ʩʦʩʪʘʚʣʷʶʪ 5 ʛ/ʜʤ3 ʜʣʷ ʣʦʰʘʜʝʡ, 8 ʛ/ʜʤ3 ʜʣʷ ʚʝʨʙʣʶʜʦʚ ʠ ʜʦ 

12 ʛ/ʜʤ3 ʜʣʷ ʦʚʝʮ. 

ɺ ʩʣʫʯʘʝ ʜʝʬʠʮʠʪʘ ʧʨʝʩʥʦʡ ʚʦʜʳ ʥʘ ʧʘʩʪʙʠʱʘʭ (ʩ ʫʨʦʚʥʝʤ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʜʦ 1 

ʛ/ʣ) ʨʘʟʨʝʰʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʩ ʧʦʚʳʰʝʥʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʩʦʣʝʡ 

[8]. ɺ ʪʘʙʣʠʮʝ 2 ʦʪʨʘʞʝʥʳ ʥʦʨʤʘʪʠʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʤʘʢʩʠʤʘʣʴʥʦʡ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʚʦʜʳ 

(ʧʦ ʩʫʭʦʤʫ ʦʩʪʘʪʢʫ ʥʘ 1 ʣ), ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʩʭʝʤ ʦʙʚʦʜʥʝʥʠʷ 

ʢʘʟʘʭʩʪʘʥʩʢʠʭ ʧʘʩʪʙʠʱ ʩʦʛʣʘʩʥʦ ʠʩʪʦʯʥʠʢʫ [12]. 
 

ʊʘʙʣʠʮʘ 2 ï ʇʨʝʜʝʣʴʥʘʷ ʤʠʥʝʨʘʣʠʟʘʮʠʷ ʚʦʜʳ ʚ ʧʫʥʢʪʘʭ ʚʦʜʦʧʦʷ, ʤʛ/ʣ 

 

ɺʠʜ ʞʠʚʦʪʥʳʭ ʉʝʟʦʥ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʘʩʪʙʠʱ 

ʣʝʪʥʠʝ ʚʝʩʝʥʥʝ-ʦʩʝʥʥʠʝ ʟʠʤʥʠʝ 

ʆʚʮʳ ʠ ʢʦʟʳ 

ʂʨʫʧʥʳʡ ʨʦʛʘʪʳʡ 

ʩʢʦʪ 

ʃʦʰʘʜʠ 

ɺʝʨʙʣʶʜʳ 

600 

 

5000 

5000 

6000 

800 

 

6000 

6000 

8000 

10000 

 

- 

6000 

12000 

 

ɼʝʬʠʮʠʪ ʧʨʝʩʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʚʳʥʫʞʜʘʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʚʦʜʦʧʦʷ ʩʢʦʪʘ 

ʨʝʩʫʨʩʳ ʩ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʤʠʥʝʨʘʣʠʟʘʮʠʠ. 

ɻʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʘʩʪʙʠʱʥʳʭ ʪʝʨʨʠʪʦʨʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ 

ʦʮʝʥʢʫ ʪʝʢʫʱʝʛʦ ʩʦʩʪʦʷʥʠʷ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʯʝʨʝʟ ʠʟʫʯʝʥʠʝ ʚʦʜʦʟʘʙʦʨʥʳʭ ʩʦʦʨʫʞʝʥʠʡ 

ʧʦʜʟʝʤʥʳʭ ʚʦʜ, ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʨʘʟʨʘʙʦʪʢʝ ʤʝʪʦʜʦʚ ʵʬʬʝʢʪʠʚʥʦʛʦ ʦʙʚʦʜʥʝʥʠʷ 

ʧʘʩʪʙʠʱ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʧʦʜʟʝʤʥʳʭ ʠʩʪʦʯʥʠʢʦʚ [13, 14]. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʇʨʦʚʝʜʝʥʥʳʝ ʠʟʳʩʢʘʥʠʷ ʙʳʣʠ 

ʩʦʩʨʝʜʦʪʦʯʝʥʳ ʥʘ ʠʟʫʯʝʥʠʠ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ɿʘʧʘʜʥʦ-ʂʘʟʘʭʩʪʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʚ 

ʢʦʥʪʝʢʩʪʝ ʦʙʚʦʜʥʝʥʠʷ ʧʘʩʪʙʠʱ. ʈʘʙʦʪʘ ʚʢʣʶʯʘʣʘ ʭʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʨʦʙ ʠʟ 

ʧʦʜʟʝʤʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʠ ʦʮʝʥʢʫ ʪʝʢʫʱʝʛʦ ʩʦʩʪʦʷʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ 

ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ.  

ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʢʦʣʦʜʮʝʚ ʠ ʩʢʚʘʞʠʥ ʩʦʩʨʝʜʦʪʦʯʝʥʳ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʭʦʟʷʡʩʪʚ, ʢʦʪʦʨʳʝ ʥʘʭʦʜʷʪʩʷ ʥʘ ʟʥʘʯʠʪʝʣʴʥʦʤ ʨʘʩʩʪʦʷʥʠʠ ʦʪ ʝʩʪʝʩʪʚʝʥʥʳʭ 

ʠ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʦʪʢʨʳʪʳʭ ʚʦʜʦʠʩʪʦʯʥʠʢʦʚ. 

ɻʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʦʝ ʠʟʫʯʝʥʠʝ ʧʘʩʪʙʠʱ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʥʘʪʫʨʥʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ 

ʚʦʜʦʟʘʙʦʨʥʳʭ ʫʟʣʦʚ. ɺ ʟʘʜʘʥʥʳʭ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʢʦʦʨʜʠʥʘʪʘʭ ʬʠʢʩʠʨʫʝʪʩʷ 

ʬʘʢʪʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʦʙʲʝʢʪʦʚ ʠ ʠʟʤʝʨʷʶʪʩʷ ʢʣʶʯʝʚʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ: ʜʝʙʠʪ, 

ʩʪʘʪʠʯʝʩʢʠʡ ʠ ʜʠʥʘʤʠʯʝʩʢʠʡ ʫʨʦʚʥʠ, ʘ ʪʘʢʞʝ ʦʙʱʘʷ ʤʠʥʝʨʘʣʠʟʘʮʠʷ ʧʦʜʟʝʤʥʳʭ ʚʦʜ. 

ʆʪʙʦʨ ʧʨʦʙ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʧʦ ʥʦʨʤʘʪʠʚʥʦʤʫ ʜʦʢʫʤʝʥʪʫ çʆʭʨʘʥʘ ʧʨʠʨʦʜʳ. 

ɻʠʜʨʦʩʬʝʨʘ. ʇʨʠʙʦʨʳ ʠ ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ ʦʪʙʦʨʘ ʧʝʨʚʠʯʥʦʡ ʦʙʨʘʙʦʪʢʠ ʠ ʭʨʘʥʝʥʠʷ ʧʨʦʙ 

ʧʨʠʨʦʜʥʳʭ ʚʦʜè, ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʥʦʤʫ ʚ ʈʝʩʧʫʙʣʠʢʝ ʂʘʟʘʭʩʪʘʥ.  

ɸʥʘʣʠʟ ʚʦʜʳ ʚʳʧʦʣʥʷʣʩʷ ʚ ʘʢʢʨʝʜʠʪʦʚʘʥʥʦʤ ʠʩʧʳʪʘʪʝʣʴʥʦʤ ʮʝʥʪʨʝ ʫʧʨʘʚʣʝʥʠʷ 
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ʥʘʫʢʠ ɿʂɸʊʋ ʠʤ. ɾʘʥʛʠʨ ʭʘʥʘ ʠ ʣʘʙʦʨʘʪʦʨʠʠ ʊʆʆ çɾʘʡʳʢʛʠʜʨʦʛʝʦʣʦʛʠʷè. 

ɻʠʜʨʦʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʚʦʜʳ ʠʟʫʯʘʣʩʷ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʢʦʤʧʣʝʢʩʘ ʭʠʤʠʯʝʩʢʠʭ ʠ 

ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʚ ʩʪʨʦʛʦʤ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʜʝʡʩʪʚʫʶʱʠʤʠ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ ʠ ʤʝʞʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ ʩʪʘʥʜʘʨʪʘʤʠ. ɺ ʯʘʩʪʥʦʩʪʠ, ʦʧʨʝʜʝʣʝʥʠʝ 

ʢʘʨʙʦʥʘʪʥʦʡ ʱʝʣʦʯʥʦʩʪʠ, ʭʣʦʨʠʜʦʚ, ʩʫʣʴʬʘʪʦʚ ʠ ʩʫʭʦʛʦ ʦʩʪʘʪʢʘ ʚʳʧʦʣʥʷʣʦʩʴ ʧʦ 

ʦʙʱʝʧʨʠʥʷʪʳʤ ʪʠʪʨʠʤʝʪʨʠʯʝʩʢʠʤ ʠ ʛʨʘʚʠʤʝʪʨʠʯʝʩʢʠʤ ʤʝʪʦʜʠʢʘʤ (ɻʆʉʊ 31957-2012, 

ɻʆʉʊ 4245-72, ʉʊ ʈʂ 1015-2000, ɻʆʉʊ 18164-72). ʆʮʝʥʢʘ ʩʦʜʝʨʞʘʥʠʷ 

ʘʟʦʪʩʦʜʝʨʞʘʱʠʭ ʩʦʝʜʠʥʝʥʠʡ (ʘʤʤʦʥʠʷ, ʥʠʪʨʠʪʦʚ ʠ ʥʠʪʨʘʪʦʚ) ʧʨʦʚʦʜʠʣʘʩʴ 

ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ ʥʘ ʧʨʠʙʦʨʝ Varian Cary-50 ʩʦʛʣʘʩʥʦ ɻʆʉʊ 33045-

2014, ʘ ʧʦʢʘʟʘʪʝʣʠ ʞʝʩʪʢʦʩʪʠ ʠ ʢʦʥʮʝʥʪʨʘʮʠʷ ʢʘʪʠʦʥʦʚ ʢʘʣʴʮʠʷ ʠ ʤʘʛʥʠʷ 

ʫʩʪʘʥʘʚʣʠʚʘʣʠʩʴ ʧʦ ʤʝʪʦʜʠʢʝ ɻʆʉʊ 26449.1-85. 

ʉʫʤʤʘʨʥʘʷ ʤʠʥʝʨʘʣʠʟʘʮʠʷ ʚʦʜʳ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʫʪʝʤ ʩʣʦʞʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʡ 

ʚʩʝʭ ʧʨʠʩʫʪʩʪʚʫʶʱʠʭ ʚ ʥʝʡ ʩʦʣʝʡ, ʢʘʞʜʘʷ ʠʟ ʢʦʪʦʨʳʭ ʚ ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ ʚʣʠʷʝʪ ʥʘ 

ʦʙʱʠʡ ʧʦʢʘʟʘʪʝʣʴ ʩʦʣʝʩʦʜʝʨʞʘʥʠʷ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʦʙʩʫʞʜʝʥʠʝ. ɼʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʨʘʟʚʠʪʠʷ 

ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʚ ɿʘʧʘʜʥʦ-ʂʘʟʘʭʩʪʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʪʨʝʙʫʶʪʩʷ ʦʙʰʠʨʥʳʝ ʧʘʩʪʙʠʱʥʳʝ 

ʫʛʦʜʴʷ, ʵʢʩʧʣʫʘʪʘʮʠʷ ʢʦʪʦʨʳʭ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʠʪ ʦʪ ʠʭ ʩʧʣʦʰʥʦʛʦ ʦʙʚʦʜʥʝʥʠʷ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʥʘʣʠʯʠʝ ʨʘʟʚʝʪʚʣʝʥʥʦʡ ʩʝʪʠ ʠʩʪʦʯʥʠʢʦʚ ï ʦʪ ʨʝʢ ʠ ʢʘʥʘʣʦʚ ʜʦ ʩʢʚʘʞʠʥ ʠ 

ʰʘʭʪʥʳʭ ʢʦʣʦʜʮʝʚ ï ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʟʥʘʯʠʪʝʣʴʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʦʛʨʘʥʠʯʝʥʦ. ʆʩʥʦʚʥʳʤʠ 

ʧʨʝʧʷʪʩʪʚʠʷʤʠ ʚʳʩʪʫʧʘʶʪ ʥʝʨʘʚʥʦʤʝʨʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ ʠ ʚʳʩʦʢʘʷ 

ʩʪʝʧʝʥʴ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʧʦʜʟʝʤʥʳʭ ʛʦʨʠʟʦʥʪʦʚ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʣʫʯʝʥʳ ʥʘʫʯʥʳʝ ʜʘʥʥʳʝ ʧʦ ʦʙʚʦʜʥʠʪʝʣʴʥʳʤ ʩʦʦʨʫʞʝʥʠʷʤ ʥʘ ʦʪʛʦʥʥʳʭ 
ʧʘʩʪʙʠʱʘʭ ʨʝʛʠʦʥʘ (ʨʠʩʫʥʦʢ 1).  

 

 
 

ʈʠʩʫʥʦʢ 1 ï ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʠʩʪʦʯʥʠʢʦʚ ʚʦʜ ʚ ɿʘʧʘʜʥʦ-ʂʘʟʘʭʩʪʘʥʩʢʦʡ ʦʙʣʘʩʪʠ: ʧʫʥʩʦʥʳ 

ʢʨʘʩʥʦʛʦ ʮʚʝʪʘ ï ʰʘʭʪʥʳʝ ʢʦʣʦʜʮʳ, ʧʫʥʩʦʥʳ ʞʝʣʪʦʛʦ ʮʚʝʪʘ ï ʪʨʫʙʯʘʪʳʝ ʢʦʣʦʜʮʳ 

 

ʆʨʛʘʥʠʟʘʮʠʷ ʦʙʚʦʜʥʝʥʠʷ ʧʘʩʪʙʠʱ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʠʪ ʦʪ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ 

ʪʝʨʨʠʪʦʨʠʠ ʚʦʜʥʳʤʠ ʨʝʩʫʨʩʘʤʠ. ʆʨʛʘʥʠʟʘʮʠʷ ʦʙʚʦʜʥʝʥʠʷ ʧʘʩʪʙʠʱ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʜʠʢʪʫʝʪʩʷ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʜʦʩʪʫʧʥʳʭ ʚʦʜʦʥʦʩʥʳʭ 

ʛʦʨʠʟʦʥʪʦʚ, ʦʪʣʠʯʘʶʱʠʭʩʷ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʚ ʧʨʝʜʝʣʘʭ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ 

ʨʘʡʦʥʦʚ ʦʙʣʘʩʪʠ, ʠ ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʧʦʜʟʝʤʥʳʭ ʚʦʜ (ʨʠʩʫʥʢʠ 2, 3). 
ɺ ʛʠʜʨʦʛʝʦʣʦʛʠʠ ʨʘʡʦʥʠʨʦʚʘʥʠʝ ʪʝʨʨʠʪʦʨʠʡ ʧʨʦʠʟʚʦʜʷʪ ʧʦ ʫʩʣʦʚʠʷʤ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʨʝʞʠʤʘ ʧʦʜʟʝʤʥʳʭ ʚʦʜ.  
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ʈʠʩʫʥʦʢ 2 ï ɿʦʥʠʨʦʚʘʥʠʝ ʪʝʨʨʠʪʦʨʠʠ ɿʂʆ ʧʦ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ 

ʠʩʪʦʯʥʠʢʦʚ ʚʦʜʳ 

 

ʋʩʣʦʚʠʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɿʘʧʘʜʥʦ-ʂʘʟʘʭʩʪʘʥʩʢʦʡ 

ʦʙʣʘʩʪʠ ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴʶ ʝʸ ʢ ʉʝʚʝʨʦ-ʂʘʩʧʠʡʩʢʦʤʫ ʘʨʪʝʟʠʘʥʩʢʦʤʫ 

ʙʘʩʩʝʡʥʫ II ʧʦʨʷʜʢʘ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʇʨʠʢʘʩʧʠʡʩʢʦʛʦ ʘʨʪʝʟʠʘʥʩʢʦʛʦ ʙʘʩʩʝʡʥʘ I ʧʦʨʷʜʢʘ. 

ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʚʦʜʦʥʦʩʥʳʭ ʛʦʨʠʟʦʥʪʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʦʙʣʘʩʪʠ 

ʷʚʣʷʝʪʩʷ ʚʦʜʦʥʦʩʥʳʡ ʚʝʨʭʥʝʯʝʪʚʝʨʪʠʯʥʳʡ ʤʦʨʩʢʦʡ ʭʚʘʣʳʥʩʢʠʡ ʛʦʨʠʟʦʥʪ (ʩʝʚʝʨʥʘʷ 

ʯʘʩʪʴ ʪʝʨʨʠʪʦʨʠʠ ɾʘʥʛʘʣʠʥʩʢʦʛʦ, ʚʩʷ ʪʝʨʨʠʪʦʨʠʷ ʂʘʟʪʘʣʦʚʩʢʦʛʦ, ʧʦʣʦʚʠʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʊʘʩʢʘʣʠʥʩʢʦʛʦ ʠ ʂʘʨʘʪʦʙʠʥʩʢʦʛʦ, ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʪʝʨʨʠʪʦʨʠʠ ɸʢʞʘʠʢʩʢʦʛʦ, 

ɾʘʥʠʙʝʢʩʢʦʛʦ, ʉʳʨʳʤʩʢʦʛʦ ʠ ɹʦʢʝʡʦʨʜʠʥʩʢʦʛʦ ʨʘʡʦʥʦʚ). ɻʣʫʙʠʥʘ ʦʙʩʣʝʜʦʚʘʥʥʳʭ 

ʢʦʣʦʜʮʝʚ 2-22,5 ʤ, ʩʢʚʘʞʠʥ 12-30 ʤ, ʜʝʙʠʪʳ ʥʝʚʳʩʦʢʠʝ, ʧʦ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʚʦʜʳ ʯʘʱʝ 

ʩʦʣʦʥʦʚʘʪʳʝ ʠ ʩʦʣʝʥʳʝ. 

ɺʦʜʦʥʦʩʥʳʡ ʥʠʞʥʝ-ʩʨʝʜʥʝʯʝʪʚʝʨʪʠʯʥʳʡ ʤʦʨʩʢʦʡ ʙʘʢʠʥʦ-ʭʘʟʘʨʩʢʠʡ ʛʦʨʠʟʦʥʪ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʚ ʶʞʥʦʡ ʯʘʩʪʠ ʪʝʨʨʠʪʦʨʠʠ ʊʝʨʝʢʪʠʥʩʢʦʛʦ, ʥʘ ʧʦʣʦʚʠʥʝ ʪʝʨʨʠʪʦʨʠʠ 

ʂʘʨʘʪʦʙʠʥʩʢʦʛʦ, ʥʘ ʙʦʣʴʰʦʡ ʯʘʩʪʠ ʪʝʨʨʠʪʦʨʠʠ ɸʢʞʘʠʢʩʢʦʛʦ, ʉʳʨʳʤʩʢʦʛʦ ʠ 

ɹʦʢʝʡʦʨʜʠʥʩʢʦʛʦ ʨʘʡʦʥʦʚ. ɻʣʫʙʠʥʘ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʢʦʣʦʜʮʝʚ 4-21 ʤ, ʩʢʚʘʞʠʥ 16-30 ʤ, 

ʜʝʙʠʪʳ ʥʝʚʳʩʦʢʠʝ, ʧʦ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʚʦʜʳ ʯʘʱʝ ʩʦʣʦʥʦʚʘʪʳʝ ʠ ʩʦʣʝʥʳʝ.  

ɺʦʜʦʥʦʩʥʳʡ ʚʝʨʭʥʝʧʣʠʦʮʝʥʦʚʳʡ ʧʦʜʩʳʨʪʦʚʳʡ ʛʦʨʠʟʦʥʪ ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʥʘ ʚʩʝʡ 

ʪʝʨʨʠʪʦʨʠʠ ʂʘʟʪʘʣʦʚʩʢʦʛʦ, ʥʘ ʙʦʣʴʰʦʡ ʯʘʩʪʠ ʪʝʨʨʠʪʦʨʠʠ ɾʘʥʠʙʝʢʩʢʦʛʦ ʠ 

ɹʦʢʝʡʦʨʜʠʥʩʢʦʛʦ, ʚ ʶʞʥʦʡ ʯʘʩʪʠ ʪʝʨʨʠʪʦʨʠʠ ʊʝʨʝʢʪʠʥʩʢʦʛʦ, ʥʘ ʧʦʣʦʚʠʥʝ ʪʝʨʨʠʪʦʨʠʠ 

ʂʘʨʘʪʦʙʠʥʩʢʦʛʦ ʠ ʊʘʩʢʘʣʠʥʩʢʦʛʦ ʨʘʡʦʥʦʚ. ɻʣʫʙʠʥʘ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʢʦʣʦʜʮʝʚ 12-18 ʤ, 

ʩʢʚʘʞʠʥ 18-75 ʤ, ʜʝʙʠʪʳ ʨʘʟʣʠʯʥʳʝ, ʧʦ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʚʦʜʳ ʧʨʝʩʥʳʝ, ʩʦʣʦʥʦʚʘʪʳʝ ʠ 

ʩʦʣʝʥʳʝ. ɺʦʜʦʧʨʦʥʠʮʘʝʤʳʡ ʩʦʚʨʝʤʝʥʥʳʡ ʵʦʣʦʚʳʡ ʛʦʨʠʟʦʥʪ ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʥʘ ʙʦʣʴʰʦʡ 
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ʯʘʩʪʠ ʪʝʨʨʠʪʦʨʠʠ ɹʦʢʝʡʦʨʜʠʥʩʢʦʛʦ ʨʘʡʦʥʘ. ɻʣʫʙʠʥʘ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʢʦʣʦʜʮʝʚ 1-5 ʤ, 

ʜʝʙʠʪʳ ʨʘʟʣʠʯʥʳʝ, ʧʦ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʚʦʜʳ ʯʘʱʝ ʧʨʝʩʥʳʝ ʠ ʩʦʣʦʥʦʚʘʪʳʝ. ɺʦʜʦʥʦʩʥʳʡ 

ʚʝʨʭʥʝʧʣʠʦʮʝʥʦʚʳʡ ʘʢʯʘʛʳʣʴʩʢʠʡ ʛʦʨʠʟʦʥʪ ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʥʘ ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʷ 

ɹʘʡʪʝʨʝʢʩʢʦʛʦ, ʂʘʟʪʘʣʦʚʩʢʦʛʦ ʠ ɹʫʨʣʠʥʩʢʦʛʦ, ʧʦʣʦʚʠʥʝ ʪʝʨʨʠʪʦʨʠʠ ʊʘʩʢʘʣʠʥʩʢʦʛʦ, 

ʙʦʣʴʰʦʡ ʯʘʩʪʠ ʪʝʨʨʠʪʦʨʠʠ ʊʝʨʝʢʪʠʥʩʢʦʛʦ ʠ ʏʠʥʛʠʨʣʘʫʩʢʦʛʦ ʨʘʡʦʥʦʚ. ɻʣʫʙʠʥʘ 

ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʩʢʚʘʞʠʥ 40-120 ʤ, ʜʝʙʠʪʳ ʨʘʟʣʠʯʥʳʝ, ʧʦ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʚʦʜʳ 

ʩʦʣʦʥʦʚʘʪʳʝ ʠ ʩʦʣʝʥʳʝ. 

ɺʦʜʦʥʦʩʥʳʡ ʚʝʨʭʥʝʧʣʠʦʮʝʥʦʚʳʡ ʘʧʰʝʨʦʥʩʢʠʡ ʛʦʨʠʟʦʥʪ ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʥʘ ʚʩʝʡ 

ʪʝʨʨʠʪʦʨʠʠ ʂʘʟʪʘʣʦʚʩʢʦʛʦ, ʶʞʥʦʡ ʯʘʩʪʠ ʪʝʨʨʠʪʦʨʠʠ ʊʝʨʝʢʪʠʥʩʢʦʛʦ, ʙʦʣʴʰʦʡ ʯʘʩʪʠ 

ʪʝʨʨʠʪʦʨʠʠ ɾʘʥʠʙʝʢʩʢʦʛʦ ʠ ʉʳʨʳʤʩʢʦʛʦ ʨʘʡʦʥʦʚ. ɻʣʫʙʠʥʘ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʩʢʚʘʞʠʥ 

45-80 ʤ, ʜʝʙʠʪʳ ʥʝʟʥʘʯʠʪʝʣʴʥʳʝ, ʧʦ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʚʦʜʳ ʨʝʞʝ ʧʨʝʩʥʳʝ, ʯʘʱʝ 

ʩʦʣʦʥʦʚʘʪʳʝ ʠ ʩʦʣʝʥʳʝ. ɺʦʜʦʥʦʩʥʳʡ ʚʝʨʭʥʝʤʝʣʦʚʦʡ ʤʘʘʩʪʨʠʭʪʩʢʠʡ ʛʦʨʠʟʦʥʪ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʥʘ ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ ɹʘʡʪʝʨʝʢʩʢʦʛʦ ʠ ɹʫʨʣʠʥʩʢʦʛʦ, ʧʦʣʦʚʠʥʝ ʪʝʨʨʠʪʦʨʠʠ 

ʊʘʩʢʘʣʠʥʩʢʦʛʦ, ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʪʝʨʨʠʪʦʨʠʠ ʉʳʨʳʤʩʢʦʛʦ, ʙʦʣʴʰʦʡ ʯʘʩʪʠ ʪʝʨʨʠʪʦʨʠʠ 

ʊʝʨʝʢʪʠʥʩʢʦʛʦ ʠ ʏʠʥʛʠʨʣʘʫʩʢʦʛʦ ʨʘʡʦʥʦʚ. ɻʣʫʙʠʥʘ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʩʢʚʘʞʠʥ 40-60 ʤ, 

ʜʝʙʠʪʳ ʚʳʩʦʢʠʝ, ʧʦ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʚʦʜʳ ʯʘʱʝ ʧʨʝʩʥʳʝ ʠ ʩʦʣʦʥʦʚʘʪʳʝ, ʨʝʞʝ ʩʦʣʝʥʳʝ. 

ɺʦʜʦʥʦʩʥʳʡ ʩʨʝʜʥʝ-ʚʝʨʭʥʝʯʝʪʚʝʨʪʠʯʥʳʡ ʘʣʣʶʚʠʘʣʴʥʳʡ ʛʦʨʠʟʦʥʪ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʥʘ ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ ɹʫʨʣʠʥʩʢʦʛʦ, ʙʦʣʴʰʦʡ ʯʘʩʪʠ ʪʝʨʨʠʪʦʨʠʠ 

ʊʝʨʝʢʪʠʥʩʢʦʛʦ ʠ ʏʠʥʛʠʨʣʘʫʩʢʦʛʦ ʨʘʡʦʥʦʚ. ɻʣʫʙʠʥʘ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʢʦʣʦʜʮʝʚ 4,3-8,1 ʤ, 

ʩʢʚʘʞʠʥ 12-25 ʤ, ʜʝʙʠʪʳ ʚʳʩʦʢʠʝ, ʧʦ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʚʦʜʳ ʧʨʝʩʥʳʝ, ʩʦʣʦʥʦʚʘʪʳʝ ʠ 

ʩʦʣʝʥʳʝ. ɺʦʜʦʥʦʩʥʳʡ ʧʘʣʝʦʛʝʥʦʚʳʡ ʛʦʨʠʟʦʥʪ ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʥʘ ʧʦʣʦʚʠʥʝ ʪʝʨʨʠʪʦʨʠʠ 

ʊʘʩʢʘʣʠʥʩʢʦʛʦ ʨʘʡʦʥʘ. ɻʣʫʙʠʥʘ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʩʢʚʘʞʠʥ 40-70 ʤ, ʜʝʙʠʪʳ ʚʳʩʦʢʠʝ, ʧʦ 

ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʚʦʜʳ ʯʘʱʝ ʧʨʝʩʥʳʝ ʠ ʩʦʣʦʥʦʚʘʪʳʝ, ʨʝʞʝ ʩʦʣʝʥʳʝ. ɺʦʜʦʥʦʩʥʳʡ ʥʠʞʥʝ-

ʚʝʨʭʥʝʯʝʪʚʝʨʪʠʯʥʳʡ ʘʣʣʶʚʠʘʣʴʥʦ-ʜʝʣʴʪʦʚʳʡ ʛʦʨʠʟʦʥʪ ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʥʘ ʧʦʣʦʚʠʥʝ 

ʪʝʨʨʠʪʦʨʠʠ ʂʘʨʘʪʦʙʠʥʩʢʦʛʦ, ʙʦʣʴʰʦʡ ʯʘʩʪʠ ʪʝʨʨʠʪʦʨʠʠ ʉʳʨʳʤʩʢʦʛʦ ʨʘʡʦʥʦʚ. ɻʣʫʙʠʥʘ 

ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʢʦʣʦʜʮʝʚ 2,9-15 ʤ, ʩʢʚʘʞʠʥ 20-45 ʤ, ʜʝʙʠʪʳ ʥʝʚʳʩʦʢʠʝ, ʧʦ 

ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʚʦʜʳ ʯʘʱʝ ʧʨʝʩʥʳʝ ʠ ʩʦʣʦʥʦʚʘʪʳʝ, ʨʝʞʝ ʩʦʣʝʥʳʝ.  

ʃʦʢʘʣʴʥʦ-ʚʦʜʦʥʦʩʥʳʡ ʥʠʞʥʝ-ʚʝʨʭʥʝʯʝʪʚʝʨʪʠʯʥʳʡ ʛʦʨʠʟʦʥʪ ʚʝʨʭʥʝʡ ʯʘʩʪʠ 

ʩʳʨʪʦʚʦʡ ʪʦʣʱʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʥʘ ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ ʂʘʟʪʘʣʦʚʩʢʦʛʦ ʨʘʡʦʥʘ. ɻʣʫʙʠʥʘ 

ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʩʢʚʘʞʠʥ 20-45 ʤ, ʜʝʙʠʪʳ ʥʝʚʳʩʦʢʠʝ, ʧʦ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʚʦʜʳ ʯʘʱʝ 

ʩʦʣʦʥʦʚʘʪʳʝ ʠ ʩʦʣʝʥʳʝ. 

ɼʠʘʛʨʘʤʤʘ ʥʘ ʨʠʩʫʥʢʝ 3 ʧʦʜʪʚʝʨʞʜʘʝʪ ʚʳʩʦʢʫʶ ʧʝʩʪʨʦʪʫ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ 

ʧʦʜʟʝʤʥʳʭ ʚʦʜ ɿʘʧʘʜʥʦ-ʂʘʟʘʭʩʪʘʥʩʢʦʡ ʦʙʣʘʩʪʠ, ʦʙʫʩʣʦʚʣʝʥʥʫʶ ʯʝʨʝʜʦʚʘʥʠʝʤ ʤʦʨʩʢʠʭ 

ʠ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ ʫʩʣʦʚʠʡ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ. ʍʚʘʣʳʥʩʢʠʡ, ʙʘʢʠʥʦ-ʭʘʟʘʨʩʢʠʡ, 

ʘʧʰʝʨʦʥʩʢʠʡ ʠ ʘʢʯʘʛʳʣʴʩʢʠʡ ʛʦʨʠʟʦʥʪʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʧʦʚʳʰʝʥʥʦʡ 

ʤʠʥʝʨʘʣʠʟʘʮʠʝʡ. ɺ ʜʠʘʛʨʘʤʤʝ ʦʥʠ ʯʘʱʝ ʚʩʝʛʦ ʚ ʦʙʣʘʩʪʠ ʭʣʦʨʠʜʥʦ-ʥʘʪʨʠʝʚʦʛʦ ʩʦʩʪʘʚʘ 

ʠʟ-ʟʘ ʛʝʥʝʟʠʩʘ ʚʤʝʱʘʶʱʠʭ ʧʦʨʦʜ. ʊʦʯʢʠ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʮʝʥʪʨʘʣʴʥʦʛʦ ʨʦʤʙʘ 

ʫʢʘʟʳʚʘʶʪ ʥʘ ʧʨʝʦʙʣʘʜʘʥʠʝ ʩʫʣʴʬʘʪʥʦ-ʭʣʦʨʠʜʥʳʭ ʚʦʜ ʩ ʚʳʩʦʢʦʡ ʞʝʩʪʢʦʩʪʴʶ 

(ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʛʣʫʙʦʢʠʭ ʠ ʤʠʥʝʨʘʣʠʟʦʚʘʥʥʳʭ ʛʦʨʠʟʦʥʪʦʚ, ʪʘʢʠʭ ʢʘʢ ʘʢʯʘʛʳʣʴʩʢʠʡ 

ʠʣʠ ʭʚʘʣʳʥʩʢʠʡ). ʊʦʯʢʠ ʚ ʧʨʘʚʦʡ ʯʘʩʪʠ ʨʦʤʙʘ ʦʪʨʘʞʘʶʪ ʩʦʣʝʥʳʝ ʚʦʜʳ ʥʘʪʨʠʝʚʦʛʦ 

ʩʦʩʪʘʚʘ (ʭʣʦʨʠʜʥʦ-ʥʘʪʨʠʝʚʳʝ), ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʜʘʥʥʳʤʠ ʧʦ ʤʘʘʩʪʨʠʭʪʩʢʦʤʫ ʠ 

ʘʢʯʘʛʳʣʴʩʢʦʤʫ ʛʦʨʠʟʦʥʪʘʤ. ʏʝʪʚʝʨʪʠʯʥʳʝ ʘʣʣʶʚʠʘʣʴʥʳʝ ʠ ʵʦʣʦʚʳʝ ʛʦʨʠʟʦʥʪʳ 

(ʩʦʚʨʝʤʝʥʥʳʝ ʠ ʩʨʝʜʥʝ-ʚʝʨʭʥʝʯʝʪʚʝʨʪʠʯʥʳʝ) ʩʦʜʝʨʞʘʪ ʙʦʣʝʝ ʧʨʝʩʥʳʝ ʛʠʜʨʦʢʘʨʙʦ-

ʥʘʪʥʦ-ʢʘʣʴʮʠʝʚʳʝ ʚʦʜʳ.  

ʊʦʯʢʠ ʚ ʣʝʚʦʡ ʯʘʩʪʠ ʨʦʤʙʘ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʳʤ ʢʘʣʴʮʠʝʚʳʤ ʚʦʜʘʤ 

(ʪʠʧʠʯʥʦ ʜʣʷ ʥʝʛʣʫʙʦʢʠʭ ʧʨʝʩʥʳʭ ʛʦʨʠʟʦʥʪʦʚ, ʥʘʧʨʠʤʝʨ, ʩʦʚʨʝʤʝʥʥʳʭ ʵʦʣʦʚʳʭ ʠʣʠ 

ʘʣʣʶʚʠʘʣʴʥʳʭ ʦʪʣʦʞʝʥʠʡ). ʕʦʣʦʚʳʝ ʛʦʨʠʟʦʥʪʳ (ʧʝʩʢʠ) ʩʦʜʝʨʞʘʪ ʫʣʴʪʨʘʧʨʝʩʥʳʝ ʠʣʠ 

ʧʨʝʩʥʳʝ ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʳʝ ʚʦʜʳ ʟʘ ʩʯʝʪ ʙʳʩʪʨʦʡ ʠʥʬʠʣʴʪʨʘʮʠʠ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ. 

ʃʦʢʘʣʴʥʦ-ʚʦʜʦʥʦʩʥʳʝ ʛʦʨʠʟʦʥʪʳ ʠʤʝʶʪ ʩʤʝʰʘʥʥʳʡ ʩʦʩʪʘʚ, ʟʘʚʠʩʷʱʠʡ ʦʪ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʚʦʜʦʦʙʤʝʥʘ ʠ ʠʥʬʠʣʴʪʨʘʮʠʠ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʦʩʘʜʢʦʚ. 
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ʈʠʩʫʥʦʢ 3 ï ɻʠʜʨʦʭʠʤʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʚʦʜʳ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʩʢʚʘʞʠʥ ʠ ʢʦʣʦʜʮʝʚ 

ʚ ɿʘʧʘʜʥʦ-ʂʘʟʘʭʩʪʘʥʩʢʦʡ ʦʙʣʘʩʪʠ 

 

ɼʣʷ ʦʙʚʦʜʥʝʥʠʷ ʧʘʩʪʙʠʱ ʵʢʦʥʦʤʠʯʝʩʢʠ ʚʳʛʦʜʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʣʦʢʘʣʴʥʳʝ 

ʚʦʜʦʟʘʙʦʨʳ ʠʟ ʙʣʠʟʣʝʞʘʱʠʭ ʛʦʨʠʟʦʥʪʦʚ ʩ ʧʨʝʩʥʳʤʠ ʠʣʠ ʩʣʘʙʦʤʠʥʝʨʘʣʠʟʦʚʘʥʥʳʤʠ 

ʧʦʜʟʝʤʥʳʤʠ ʚʦʜʘʤʠ. ʂʣʶʯʝʚʳʤʠ ʢʨʠʪʝʨʠʷʤʠ ʧʨʠ ʵʪʦʤ ʷʚʣʷʶʪʩʷ ʤʠʥʝʨʘʣʠʟʘʮʠʷ 

ʛʨʫʥʪʦʚʳʭ ʚʦʜ, ʠʭ ʜʝʙʠʪ ʠ ʛʣʫʙʠʥʘ ʚʦʜʦʟʘʙʦʨʥʳʭ ʩʦʦʨʫʞʝʥʠʡ. 

ʅʘʠʙʦʣʝʝ ʠʥʬʦʨʤʘʪʠʚʥʳʤ ʧʨʝʜʩʪʘʚʣʝʥʠʝʤ ʜʘʥʥʳʭ ʦ ʨʝʩʫʨʩʘʭ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʠ 

ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʪʝʨʨʠʪʦʨʠʠ ʧʦʜʟʝʤʥʳʤʠ ʚʦʜʘʤʠ ʷʚʣʷʝʪʩʷ ʠʭ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʝ 

ʦʪʦʙʨʘʞʝʥʠʝ. ʈʝʟʫʣʴʪʘʪʳ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʧʘʩʪʙʠʱʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʠ 

ʥʘʪʫʨʥʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ ʚʦʜʦʟʘʙʦʨʥʳʭ ʫʟʣʦʚ ʩʣʫʞʘʪ ʦʩʥʦʚʦʡ ʜʣʷ ʩʦʟʜʘʥʠʷ ʢʘʨʪʳ 

ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʂʘʟʘʭʩʪʘʥʘ ʚ ʤʘʩʰʪʘʙʝ 1:200000. ɼʘʥʥʘʷ ʢʘʨʪʘ ʦʪʨʘʞʘʝʪ ʢʘʢ ʥʘʣʠʯʠʝ 

ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, ʪʘʢ ʠ ʠʭ ʪʝʢʫʱʝʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʮʝʣʷʭ ʦʙʚʦʜʥʝʥʠʷ (ʨʠʩʫʥʦʢ 4). 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘʙʣʶʜʘʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦʝ ʩʦʢʨʘʱʝʥʠʝ ʨʘʙʦʪ ʧʦ ʠʟʫʯʝʥʠʶ 

ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʪʝʨʨʠʪʦʨʠʠ ʈʝʩʧʫʙʣʠʢʠ 

ʂʘʟʘʭʩʪʘʥ, ʦʩʦʙʝʥʥʦ ʯʝʪʢʦ ʵʪʦ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ. ʇʨʘʢʪʠʯʝʩʢʠ ʥʘ ʥʝʪ 

ʩʦʰʣʠ ʨʘʙʦʪʳ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʧʣʘʥʘ, ʦʪʩʫʪʩʪʚʫʶʪ ʦʙʦʙʱʘʶʱʠʝ ʦʧʝʨʝʞʘʶʱʠʝ ʨʘʙʦʪʳ ʩ 

ʩʦʩʪʘʚʣʝʥʠʝʤ ʧʨʦʛʥʦʟʥʳʭ ʢʘʨʪ ʨʘʟʣʠʯʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ, ʢʦʪʦʨʳʝ ʤʦʛʣʠ ʙʳ ʦʢʘʟʘʪʴ 

ʟʥʘʯʠʪʝʣʴʥʫʶ ʧʦʤʦʱʴ ʧʨʠ ʧʦʠʩʢʘʭ ʠ ʨʘʟʚʝʜʢʝ ʨʘʟʣʠʯʥʦʛʦ ʪʠʧʘ ʧʦʜʟʝʤʥʳʭ ʚʦʜ, 

ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʤ ʧʣʘʥʠʨʦʚʘʥʠʠ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʧʨ. [15]. ʂʘʯʝʩʪʚʦ ʠ ʢʦʣʠʯʝʩʪʚʦ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʯʘʩʪʦ ʦʢʘʟʳʚʘʶʪʩʷ ʧʦʜ 

ʫʛʨʦʟʦʡ ʠʟ-ʟʘ ʨʦʩʪʘ ʥʘʩʝʣʝʥʠʷ, ʨʘʟʨʘʩʪʘʥʠʷ ʛʦʨʦʜʦʚ, ʨʘʩʰʠʨʝʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 
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ʫʛʦʜʠʡ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʦʩʪʘ ʚ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ [16-19]. 

 

 
ʈʠʩʫʥʦʢ 4 ï ɻʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʘʷ ʢʘʨʪʘ ʚ ʤʘʩʰʪʘʙʝ 1: 200000 

 

ɿʘʢʣʶʯʝʥʠʝ. ʉʪʝʧʝʥʴ ʦʙʚʦʜʥʝʥʠʷ ʧʘʩʪʙʠʱʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ɿʘʧʘʜʥʦ-

ʂʘʟʘʭʩʪʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʳʨʘʞʝʥʥʦʡ ʛʠʜʨʦʭʠʤʠʯʝʩʢʦʡ ʧʝʩʪʨʦʪʦʡ 

ʧʦʜʟʝʤʥʳʭ ʛʦʨʠʟʦʥʪʦʚ. ɺ ʧʨʝʜʝʣʘʭ ʉʳʨʪʦʚʦʛʦ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʡʦʥʘ (ʩʝʚʝʨ ʠ 

ʩʝʚʝʨʦ-ʚʦʩʪʦʢ) ʧʨʝʩʥʳʝ ʚʦʜʳ ʣʦʢʘʣʠʟʦʚʘʥʳ ʚ ʦʪʣʦʞʝʥʠʷʭ ʧʣʠʦʮʝʥʘ, ʚʝʨʭʥʝʛʦ ʤʝʣʘ ʠ 

ʘʣʣʶʚʠʷ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʤʝʟʦʟʦʡʩʢʠʝ ʢʦʤʧʣʝʢʩʳ ʩʦʜʝʨʞʘʪ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 

ʩʣʘʙʦʩʦʣʦʥʦʚʘʪʳʝ ʚʦʜʳ. 

ɺ ʇʨʠʢʘʩʧʠʡʩʢʦʤ ʨʘʡʦʥʝ (ʶʞʥʘʷ ʠ ʟʘʧʘʜʥʘʷ ʯʘʩʪʠ) ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʘʷ ʢʘʨʪʠʥʘ 

ʠʥʘʷ: ʦʙʚʦʜʥʝʥʠʝ ʦʧʠʨʘʝʪʩʷ ʥʘ ʨʘʟʦʙʱʝʥʥʳʝ ʤʘʣʦʦʙʲʝʤʥʳʝ ʣʠʥʟʳ ʧʨʝʩʥʳʭ ʚʦʜ 

ʯʝʪʚʝʨʪʠʯʥʦʛʦ ʠ ʧʣʠʦʮʝʥʦʚʦʛʦ ʚʦʟʨʘʩʪʘ. ʀʩʢʣʶʯʝʥʠʝ ʩʦʩʪʘʚʣʷʝʪ ʶʛʦ-ʟʘʧʘʜ ʨʝʛʠʦʥʘ, 

ʛʜʝ ʢʨʫʧʥʳʝ ʩʢʦʧʣʝʥʠʷ ʢʘʯʝʩʪʚʝʥʥʳʭ ʚʦʜ ʧʨʠʫʨʦʯʝʥʳ ʢ ʵʦʣʦʚʳʤ ʧʝʩʢʘʤ. ʅʘʧʨʦʪʠʚ, 

ʜʣʷ ʨʘʚʥʠʥʥʳʭ ʩʣʘʙʦʜʨʝʥʠʨʦʚʘʥʥʳʭ ʫʯʘʩʪʢʦʚ ʭʘʨʘʢʪʝʨʥʦ ʧʦʚʩʝʤʝʩʪʥʦʝ ʨʘʩʧʨʦʩʪʨʘ-

ʥʝʥʠʝ ʚʳʩʦʢʦʤʠʥʝʨʘʣʠʟʦʚʘʥʥʳʭ (ʩʦʣʝʥʳʭ) ʚʦʜ. ʅʝʙʦʣʴʰʠʝ ʨʝʩʫʨʩʳ ʧʨʝʩʥʳʭ ʚʦʜ ʪʘʢʞʝ 

ʧʨʦʩʣʝʞʠʚʘʶʪʩʷ ʚʜʦʣʴ ʜʦʣʠʥʳ ʋʨʘʣʘ ʠ ʚ ʥʝʦʛʝʥʦʚʳʭ ʦʪʣʦʞʝʥʠʷʭ ʥʘ ʟʘʧʘʜʝ ʦʙʣʘʩʪʠ. 

ʌʠʥʘʥʩʠʨʦʚʘʥʠʝ. ɼʘʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʙʳʣʦ ʧʨʦʬʠʥʘʥʩʠʨʦʚʘʥʦ ʄʠʥʠʩʪʝʨʩʪ-

ʚʦʤ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ʚ 2024-2026 ʛʦʜʳ ʚ ʨʘʤʢʘʭ ʅʊʇ 

BR22883585 «ʈʘʟʨʘʙʦʪʢʘ ʵʬʬʝʢʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʚʳʰʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʛʦ 

ʧʦʪʝʥʮʠʘʣʘ ʠ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʘʩʪʙʠʱ». 
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ɹɸʊʓʉ פɸɿɸפʉʊɸʅ ʆɹʃʓʉʓʅɼɸ ɾɸʁʓʃʓʄɼɸʈɼʓ ɾɽʈ ɸʉʊʓ ʉʋʃɸʈʓʄɽʅ 

ʉʋʃɸʅɼʓʈʋ 

 

ʆשʘʝʚ ʄ.פ., ʪʝʭʥʠʢʘ סʳʣʳʤʜʘʨʳʥʳש ʢʘʥʜʠʜʘʪʳ, ʧʨʦʬʝʩʩʦʨ 

ʆʞʘʥʦʚ ɻ.ʉ., ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ סʳʣʳʤʜʘʨʳʥʳש ʢʘʥʜʠʜʘʪʳ 

ʐʘʜʴʷʨʦʚ ʊ.ʄ., ʪʝʭʥʠʢʘ סʳʣʳʤʜʘʨʳʥʳש ʤʘʛʠʩʪʨʽ 

ɼʝʥʠʟʙʘʝʚ ʉ.ɽ., ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ סʳʣʳʤʜʘʨʳʥʳש ʤʘʛʠʩʪʨʽ 

ʋʤʙʝʪʢʘʣʠʝʚ ʅ.ʄ., ʙʠʦʣʦʛʠʷ ʤʘʛʠʩʪʨʽ 

ᴄʟʙʝʨʛʝʥʦʚ ᴄ.ɸ., 7ʄ07302 ï çɾʝʨʛʝ ʦʨʥʘʣʘʩʪʳʨʫè ɹɹɹ-ʥʳ2 ש-ʢʫʨʩ ʤʘʛʠʩʪʨʘʥʪʳ 

 

ɾϸϬʛʽʨ ʭʘʥ ʘʪʳʥʜʘϤʳ ɹʘʪʳʩ ϧʘʟʘϨʩʪʘʥ ʘʛʨʘʨʣʳϨ-ʪʝʭʥʠʢʘʣʳϨ ʫʥʠʚʝʨʩʠʪʝʪʽ, ʆʨʘʣ Ϩ., 

ϧʘʟʘϨʩʪʘʥ  

 

ɸʥʜʘʪʧʘ. ɹʘʪʳʩ פʘʟʘץʩʪʘʥ ʦʙʣʳʩʳ ï ʘʛʨʘʨʣʳץ ʩʝʢʪʦʨ ʰʝʰʫʰʽ ʨᴇʣ ʘʪץʘʨʘʪʳʥ ʝʣʜʽש 

ʩʪʨʘʪʝʛʠʷʣʳץ ʤʘשʳʟʜʳ ᴇשʽʨʽ. ʄײʥʜʘ ʤʘʣ ʰʘʨʫʘʰʳʣʳסʳʥʘ ʝʨʝʢʰʝ ʥʘʟʘʨ ʘʫʜʘʨʳʣʘʜʳ. פʘʟʽʨʛʽ 

ʫʘץʳʪʪʘ ᴇשʽʨʜʝ ʞʘʡʳʣʳʤʜʳץ ʰʘʨʫʘʰʳʣʳץʪʳ ʞʘסשʳʨʪʫ ʙʦʡʳʥʰʘ ʞʦʩʧʘʨʣʳ ʞײʤʳʩ 

ʞװʨʛʽʟʽʣʫʜʝ. ɹײʣ ʞʘʡʳʣʳʤ ʘʣʘשʜʘʨʳʥ ʢʝשʝʡʪʫʛʝ ʞᴅʥʝ ʞʝʨ ʨʝʩʫʨʩʪʘʨʳʥ ʥʝײסʨʣʳʤ ײʪʳʤʜʳ 

ʧʘʡʜʘʣʘʥʫ װʰʽʥ ʰʘʣסʘʡʜʘסʳ ʤʘʣ ʰʘʨʫʘʰʳʣʳסʳʥʳש ᴅʜʽʩʪʝʨʽʥ ʝʥʛʽʟʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

ʉʦסשʳ ʦʥʞʳʣʜʳץʪʘʨʜʘ ʤʘʣ ʙʘʩʳʥʳש ʪײʨʘץʪʳ ᴇʩʫʽ ᴇשʽʨʜʽש ʞʘʡʳʣʳʤʜʳץ ʞʝʨʣʝʨʽʥʽש 

ʙʘʨʣʳץ ᴅʣʝʫʝʪʽʥ ʪʠʽʤʜʽ ʧʘʡʜʘʣʘʥʫ ʧʨʦʙʣʝʤʘʩʳʥ ʢᴇʪʝʨʜʽ. ɾʝʨ ʨʝʩʫʨʩʪʘʨʳʥ ʙʘʨʳʥʰʘ ʧʘʡʜʘʣʘʥʫ 

ʞʘʡʳʣʳʤʜʳץ ʞʝʨʣʝʨʜʽ ʩʫʣʘʥʜʳʨʫ ʤװʤʢʽʥʜʽʛʽʤʝʥ ʰʝʢʪʝʣʝʜʽ. ɾʘʡʳʣʳʤʜʳץ ʞʝʨʣʝʨʜʽ ʘʣʜʳʥ ʘʣʘ 

ʩʫʣʘʥʜʳʨʤʘʡ ʪʦʣʳץ ʧʘʡʜʘʣʘʥʫ ʤװʤʢʽʥ ʝʤʝʩ. 

ɹʘʪʳʩ פʘʟʘץʩʪʘʥ ʦʙʣʳʩʳʥʳש ʞʘʡʳʣʳʤʜʳץ ʞʝʨʣʝʨʽʥ ʩʫʣʘʥʜʳʨʫ ʢᴇʟʜʝʨʽ ʪʘʙʠסʠ 

ʩʫʣʘʥʜʳʨʫ ʢᴇʟʜʝʨʽʤʝʥ (ᴇʟʝʥʜʝʨ, ʢᴇʣʜʝʨ, ʘʨץʘʣʳץ-ʞʳʨʘ ʞʝʣʽʩʽ) ʞᴅʥʝ ʩʫʘʨʫ-ʩʫʣʘʥʜʳʨʫ 

ʢʘʥʘʣʜʘʨʳ, ʪʦסʘʥ ץʘʟʙʘʣʘʨʳ, סשײʳʤʘʣʘʨ ʞᴅʥʝ ʰʘʭʪʘ ײץʜʳץʪʘʨʳ ʪװʨʽʥʜʝ ײʩʳʥʳʣסʘʥ ʞʘʩʘʥʜʳ 

ʢᴇʟʜʝʨʤʝʥ ײʩʳʥʳʣסʘʥ. 

ʄʘץʘʣʘʜʘ ɹʘʪʳʩ פʘʟʘץʩʪʘʥ ʦʙʣʳʩʳʥʜʘסʳ ʞʘʡʳʣʳʤʜʘʨʜʳ ʞʝʨ ʘʩʪʳ ʩʫʣʘʨʳʤʝʥ 

ʩʫʣʘʥʜʳʨʫ ʞʘסʜʘʡʳ ץʘʨʘʩʪʳʨʳʣסʘʥ. ʆʙʣʳʩʪʳש ʞʘʡʳʣʳʤʜʘʨʳʥ ʩʫʣʘʥʜʳʨʫʜʳש ʞʝʨʘʩʪʳ 

ʢᴇʟʜʝʨʽʥʽש ʤʦʥʠʪʦʨʠʥʛʽ ʥʝʛʽʟʽʥʜʝ ʦʣʘʨʜʳש ʩʘʥʜʳץ-ʩʘʧʘʣʳץ ʧʘʨʘʤʝʪʨʣʝʨʽ ʪʘʣʜʘʥʜʳ. ɾʝʨ ʘʩʪʳ 

ʩʫ ʢᴇʟʜʝʨʽʥʽש ʦʨʥʘʣʘʩʫʳʥʜʘ ʙʝʣʛʽʣʽ ʙʽʨ ʟʦʥʘʣʳʣʳץ ʙʘʨ, ᴅʨʪװʨʣʽ ʛʝʦʣʦʛʠʷʣʳץ ʛʦʨʠʟʦʥʪʪʘʨסʘ 

ʩᴅʡʢʝʩ ʢʝʣʝʪʽʥ ᴅʨ ʪװʨʣʽ ʪʝʨʝשʜʽʢʪʝ ʢᴇʨʽʥʝʜʽ ʞᴅʥʝ ʩʫʜʳש ʤʠʥʝʨʘʣʜʘʥʫʳʥʳש ʢʝש ᴇʟʛʝʨʫʽʤʝʥ 

ʝʨʝʢʰʝʣʝʥʝʜʽ. ɾײʤʳʩʪʘ ʞʘʡʳʣʳʤʜʳץ ʞʝʨʣʝʨʜʽש ʛʠʜʨʦʛʝʦʣʦʛʠʷʣʳץ ʞᴅʥʝ ʛʠʜʨʦʭʠʤʠʷʣʳץ 

ʤʦʥʠʪʦʨʠʥʛʽʥʽץ שʦʨʳʪʳʥʜʳʣʘʨʳ ʙʘʷʥʜʘʣסʘʥ. ʉʫ ץʦʨʣʘʨʳʥʳש ᴇʟʝʢʪʽ ʞʘʡ-ʢװʡʽʥ ʙʘסʘʣʘʫ 

 ʩʪʘʥץʘʟʘפ ʨʛʽʟʽʣʜʽ. ɹʘʪʳʩװʳʰʪʘʨʳʥ ʟʝʨʪʪʝʫ ʥʝʛʽʟʽʥʜʝ ʞסʘʙʳʣʜʘץ ʳ ʞʝʨʘʩʪʳ ʩʫסʦʣʜʘʥʳʩʪʘץ

ʦʙʣʳʩʳʥʳש ʘʫʤʘץʪʘʨʜʳ ʦʜʘʥ ᴅʨʽ ʩʫʣʘʥʜʳʨʫ װʰʽʥ ʙʘʨʳʥʰʘ ᴅʣʝʫʝʪʽ ʙʘʨ ʩʫʣʳ ʛʦʨʠʟʦʥʪʪʘʨʳ 

 .ʳʥʜʘʣʜʳץʦʩʳʤʰʘ ʘʡץ

ʊʽʨʝʢ ʩᴇʟʜʝʨ: ʰʘʣסʘʡʜʘסʳ ʤʘʣ ʰʘʨʫʘʰʳʣʳסʳ, ʞʘʡʳʣʳʤʜʘʨʜʳ ʩʫʣʘʥʜʳʨʫ, ʞʝʨ ʘʩʪʳ 

ʩʫʣʘʨʳ, ײץʜʳץʪʘʨ, ʩʫʜʳש ʤʠʥʝʨʘʣʜʘʥʫʳ. 
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Abstract. The West Kazakhstan region is a strategically important region of the country 

where the agricultural sector plays a key role. Special attention is paid to animal husbandry here. 

Currently, systematic work is underway in the region to modernize the pasture economy. This will 

allow for the expansion of grazing areas and the introduction of animal husbandry methods for a more 

rational use of land resources. 

The steady growth of livestock numbers over the past decades raises the problem of 

effectively using the full potential of the region's pasture lands. The maximum use of land resources is 

limited by the possibility of irrigation of pasture lands. Full-fledged use of pasture lands is impossible 

without their preliminary watering. 

The sources of irrigation of the pasture lands of the West Kazakhstan region are represented 

by natural sources of irrigation (rivers, lakes, gullies) and artificial sources, represented in the form of 

irrigation and irrigation channels, ponds, wells and mine wells. 

The article considers the state of irrigation of pastures by groundwater in the West Kazakhstan 

region. Based on the monitoring of underground sources of irrigation of the region's pastures, their 

quantitative and qualitative parameters were analyzed. Underground springs have a certain zonality in 

their location, manifest themselves at different depths corresponding to different geological horizons, 

and are characterized by a wide variation in water mineralization. The paper presents the results of 

hydrogeological and hydrochemical monitoring of pasture lands. The assessment of the current state of 

water reserves was carried out on the basis of a survey of existing underground water intakes. 

Additionally, the aquifers of the West Kazakhstan region, which have the greatest potential for further 

flooding of territories, have been identified. 

Keywords: animal husbandry, watering of pastures, groundwater, wells, water mineralization. 
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Annotation. This study investigated changes in the antioxidant system of Phaseolus vulgaris 

plants grown in a medium contaminated with heavy metals (Cu, Cd, Zn) and Pseudomonas spp., with 

the aim of evaluating the bioremediation effect of the bacterial consortium. The results showed that in 

the control group, antioxidant activity was 25% in the roots, 24% in the leaves, and 27% in the stems. 

Upon exposure to copper (Cu 0.01), these values increased significantly to 59%, 56%, and 57%, 

respectively, indicating activation of the antioxidant system in response to severe oxidative stress. 

When the copper concentration was reduced (Cu 0.001), antioxidant activity decreased to 14% in 

roots, 11% in leaves, and 18% in stems. In the case of cadmium (Cd 0.01), the values were 19%, 15%, 

and 18%, whereas in the Cd 0.001 treatment, an increase to 25% in leaves and 31% in stems was 

observed. Antioxidant activity decreased under zinc (Zn 0.01) exposure and amounted to 11% in roots, 

4% in leaves, and 14% in stems, while the lowest values were recorded at Zn 0.001 (3%; 1.73%; 8%). 

The use of the Pseudomonas spp. consortium increased plant resistance to heavy metals and 

contributed to the stabilization of the antioxidant system. Overall, the results demonstrate that these 

bacteria can be used as an effective bioremediation agent by biosorbing heavy metal ions and reducing 

oxidative stress in plants. 

Keywords: Heavy metals, Pseudomonas spp., antioxidant activity, bioremediation, Phaseolus 

vulgaris, stress responses. 

 

Introduction. Heavy metal pollution is one of the most pressing issues affecting 

modern ecosystems. Due to the extensive use of chemicals in agriculture and industrial 

activities, heavy metals such as lead (Pb), cadmium (Cd), copper (Cu), and zinc (Zn) 

accumulate in soils at elevated concentrations. These metals are non-biodegradable and 

persist in the soil for long periods, posing significant risks to plant systems. Heavy metal 

toxicity disrupts key physiological and biochemical processes in plants, leading to impaired 

growth and development. 

Heavy metals are a group of persistent inorganic chemical compounds with an atomic 

mass greater than 20 and a density greater than 5 g/cm³, which are non-biodegradable. They 

have cytotoxic, genotoxic and mutagenic effects on humans, animals and plants, and also 

affect food chains, soil, irrigation and drinking water, groundwater and the atmosphere by 

contaminating them. Metals found in soil are divided into two groups: trace elements 
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necessary for normal plant growth (Fe, Mn, Zn, Cu, Mg, Mo and Ni) and non-essential 

elements whose biological or physiological functions are not fully understood (Cd, Sb, Cr, Pb, 

As, Co, Ag, Se and Hg). Plants can absorb heavy metals through their above-ground and 

underground parts. Essential elements play a crucial role in the structure of enzymes and 

proteins. Plants require small amounts of these elements for growth, metabolism, and 

development. However, the concentration of essential and non-essential metals is one of the 

key factors in plant growth, as an excess of these metals can lead to slowed or stunted growth. 

Toxic concentrations of heavy metals disrupt normal plant functioning and affect metabolic 

processes in various ways. Such effects include the destruction or displacement of structural 

protein components (resulting from the binding of heavy metals to sulfhydryl groups), 

inhibition of functional groups of important cellular molecules, displacement or disruption of 

the function of essential metals in biomolecules such as pigments and enzymes, as well as 

adverse effects on the integrity of the cytoplasmic membrane. As a result, vital processes such 

as photosynthesis, respiration, and enzymatic activity are inhibited. In addition, high levels of 

heavy metals increase the formation of reactive oxygen species (ROS). These include the 

superoxide radical (O ), the hydroxyl radical (OH), as well as non-radical compoundsð

singlet oxygen (O ) and hydrogen peroxide (H O )ðand cytotoxic compounds such as 

methylglyoxal (MG). These compounds disrupt the balance between pro-oxidants and 

antioxidants in plant cells, causing oxidative stress [1]. 

The results of various studies indicate that the conclusions regarding the effects of 

heavy metals on plants are well-founded. Sharma and his colleagues found that heavy metals 

disrupt the processes of photosynthesis, gas exchange, and nutrient uptake, thereby reducing 

plant growth and dry biomass accumulation [2]. A meta-analysis conducted by Antonio 

Rodrigues da Cunha Neto and his colleagues studied the effects of aluminum and lead, 

showing that they reduce photosynthetic rates and chlorophyll b levels in various plant species 

[3]. Hui-hui Zhang and colleagues [4] demonstrated that cadmium stress inhibits the activity 

of enzymes responsible for chlorophyll synthesis in tobacco leaves, while Salla Hemadri 

Reddy and colleagues [5] confirmed that chlorophyll content decreases as heavy metal 

concentrations increase (0ï250 ppm). 

From a mechanistic perspective, Riyazuddin and his colleagues found that heavy metals 

accelerate chlorophyll degradation by promoting the formation of reactive oxygen species 

(ROS), increasing the activity of the enzyme chlorophyllase, and displacing the central 

magnesium (Mg) ion in the chlorophyll molecule [6]. R. Sayed and his colleagues described 

the formation of reactive oxygen species, such as the superoxide radical (O ), the hydroxyl 

radical (OH ), and hydrogen peroxide (H O ), and demonstrated that these lead to oxidative 

stress and cellular damage [7]. In addition, A. Shomali and colleagues confirmed that heavy 

metal stress disrupts pigment biosynthesis and the activity of the photosynthetic electron 

transport chain [8].  Heavy metalsðboth those with redox activity (Fe, Cu) and those without 

(Cd, Pb, Zn)ðincrease the formation of reactive oxygen species (superoxide radicals, 

hydroxyl radicals, H O ) in plant cells. This leads to lipid peroxidation, protein oxidation, 

DNA damage, and disruption of membrane integrity [9,10]. While redox-competent metals 

generate ROS directly through the Fenton and Haber-Weiss reactions, redox-incompetent 

metals such as Cd and Pb do so indirectly by inhibiting the activity of antioxidant enzymes, 

displacing necessary cations, or stimulating NADPH oxidases [11].  Plants respond to this 

stress with a two-way antioxidant defense mechanism: enzyme activity increases at low and 

moderate metal concentrations, whereas at higher levels the system becomes overloaded, and 

activity decreases. A study on wheat showed that SOD activity reached 148% of the control 

level at 75 ɛM Cd and decreased by 72% at 300 ɛM. CAT activity reached 131% at 150 ɛM 

Pb and decreased by 68% at 500 ɛM. Malondialdehyde, a marker of lipid peroxidation, 
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increased in a dose-dependent manner, confirming the progression of oxidative damage 

beyond the capacity of the defense system [12]. 

The stress response varies depending on the metal, the plant organ, and the species. In 

wheat seedlings exposed to cadmium, SOD activity was not observed in the roots at a 

cadmium concentration of 50 ɛM, whereas POX activity in the stems increased ninefold, 

indicating that each organ utilizes different enzymes [13].  Although a 50 ɛM concentration of 

Cd in corn increased the activity of CAT, POD, APX, and SOD, the rise in ROS marker levels 

indicated an insufficient antioxidant response [14]. In Atriplex species exposed to Cu, Ni, Pb, 

and Zn, SOD and APH activity decreased, while CAT and GR activity increased, indicating 

the existence of functional compensatory mechanisms among the enzymes [15]. In 

Arabidopsis, POD activity decreased during the first 2 hours of heavy metal exposure but 

increased after 12 hours, suggesting that POD and CAT may partially substitute for one 

another at different stages of stress [16]. 

Non-enzymatic antioxidantsðglutathione (GSH) and ascorbate (AsA)ðplay a key 

role by acting as direct scavengers of reactive oxygen species and serving as substrates for the 

AsA-GSH cycle [17]. Glutathione (GSH) is also a precursor to phytocellatins (PCs), which 

regulate heavy metal concentrations in vacuoles by chelating them, playing a dual role in 

neutralizing reactive oxygen species and binding metals [18]. A study on durum wheat 

varieties showed that cadmium exposure increases the activity of the ascorbic acid-glutathione 

cycle enzymes in a dose-dependent manner not only in the roots (where cadmium 

accumulates) but also in the leaves, suggesting the presence of a systemic signaling 

mechanism [19]. In addition to GSH and AsA, Ŭ-tocopherol, carotenoids, phenols, and 

flavonoids also contribute to this protective effect: tocopherol protects membranes from lipid 

peroxidation, while carotenoids neutralize singlet oxygen [20]. Studies have shown that 

resistance to metals depends on the ability to activate both branches of the antioxidant system 

at high levels. To enhance crop tolerance to metals and optimize phytoremediation, transgenic 

and biotechnological approaches aimed at enhancing GSH synthesis or increasing the 

expression of antioxidant enzymes are being studied [21].  Bioremediation methods utilize 

various microorganisms, such as bacteria and fungi, to degrade or remove toxins from the 

environment through their metabolic processes. Although the role of bacterial communities in 

agricultural management has not been fully studied, microbial remediation technologies offer 

clear advantages. Plant-growth-promoting rhizosphere bacteria (PGPR), which primarily 

promote plant growth, have emerged as a promising platform for enhancing productivity, 

improving nutrient bioavailability, suppressing diseases, and improving soil health. PGPR 

represent a broad area of research within the field of microbial remediation technologies. 

Several researchers have reported that PGPR can absorb heavy metals, remove contaminants 

from the soil, or convert them into less toxic forms. These microorganisms have developed 

several mechanisms for surviving in soils contaminated with heavy metals and restoring the 

environment. 

The success of heavy metal bioremediation depends on the potential of microor-

ganisms. Plant-growth-promoting rhizobacteria are capable of surviving in soils contaminated 

with heavy metals; therefore, the use of these bacteria supports bioremediation. These bacteria 

are rhizosphere-associated and play a key role in the interaction between soil and roots, 

remediating contaminated soils through various mechanisms. PGPR (plant-growth-promoting 

bacteria) strains are beneficial microorganisms that influence the bioavailability of heavy 

metals. By secreting various metabolic compounds, PGPR play an important role in ensuring 

the removal and dissolution of heavy metals. Several studies have shown that rhizobacterial 

strains increase biomass and possess high potential for resistance to heavy metals [22]. 

In his research, Ruiz-Hernández demonstrated that the beneficial effects of introducing 

Pseudomonas bacteria through bioincubation stem from their ability to adapt to hazardous 
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environments contaminated with heavy metals, herbicides, or fertilizers. Many Pseudomonas 

strains are capable of degrading hydrocarbons, nitrogenous compounds, and herbicides, which 

helps reduce plant growth time. For example, P. protegens can degrade 80% of glyphosate, 

glufosinate, and phosphine regardless of the presence or absence of iron atoms. One of the 

key properties of Pseudomonas bacteria is their ability to dissolve or break down various 

pollutants, including hydrocarbons, nitrogenous compounds, and herbicides. This property not 

only neutralizes environmental toxins but also significantly reduces the time required for 

optimal plant growth [23]. 

 Accordingly, the aim of our study is to comprehensively investigate the effect of 

Pseudomonas bacteria on the antioxidant defense system, biochemical indicators, and 

physiological parameters of plants in soils contaminated with heavy metals (Cu, Zn, Cd), as 

well as to determine the mechanisms of their adaptation and the effectiveness of 

bioremediation under conditions of heavy metal-induced stress. 

 Materials and Methods. The study design involved assessing changes in biometric 

parameters, pigment content, and enzymatic and antioxidant activity in bean plants under 

laboratory conditions following exposure to cadmium, copper, and zinc salts. The 

bioremediation efficiency of Pseudomonas strains was also determined, including their ability 

to biosorb and immobilize heavy metal ions, as well as to reduce stress responses in plants. 

The experiment used bean seeds, 300±20 g of pre-sifted soil dried at 105°C for 24 hours, and 

salts of Cd(NO ) Ŀ4H O, Cu(OH)  and ZnSO Ŀ7H O at molar concentrations of 0.01 and 0.001 

as sources of heavy metals, distilled water, and strains of Pseudomonas putida 1SL and P. 

fluorescens 4S (as a consortium). The bean seeds were grown in plastic containers with a 

capacity of 0.3ï0.5 liters. Work with bacterial cultures was conducted in full compliance with 

biosafety regulations. The study lasted between 7 and 21 days. 

 Method of biometric analysis of plants. In this biometric analysis, common bean plants 

(Phaseolus vulgaris) are grown under conditions of heavy metal exposure (cadmium 

Cd(NO ) , copper CuSO Ŀ5H O, zinc ZnSO Ŀ7H O), and the effect of these metals on plant 

growth is assessed. Pre-moistened soil is treated with 0.01 M and 0.001 M solutions of a 

specified amount of metal salts (e.g., 20 mL per 280 g of soil), while the control is left 

without metals. Disinfected seeds (1% KMnO , 5 min) are sown, seedlings are thinned to one 

plant per pot, and grown for 3ï4 weeks under identical conditions of light, temperature, and 

humidity. The study results showed that the biometric parameters of each plant were 

measured after removing one leaf, the stem, and the root. Plant height and root length (cm) 

were measured, as well as leaf area (cm²). The results of the analyses were calculated as the 

mean value and standard error based on at least 3ï5 replicates for each treatment, and growth 

inhibition was determined using the formula I = (Lk ī Lo)/Lk × 100, (where L is the length of 

plant organs, k is the control, and o is the effect of heavy metals). To assess the 

bioremediation effect, a Pseudomonas suspension was applied and analyzed in comparison 

with the control.  

 Determination of the pigment composition of plants. An ethanol extract of pigments 

was prepared from bean leaves, followed by centrifugation and adjustment of the extract 

volume to a fixed value. Pigment content was determined spectrophotometrically using a 

ñFotometer-KFK-3ò instrument. The concentrations of chlorophyll a, chlorophyll b, and their 

total content were calculated using Vernonôs formulas. The carotenoid content was 

determined using the HolmïWettstein formula. Pigment concentrations in plant material 

(mg/g) were calculated using a general formula, taking into account the extract volume and 

sample mass [24]. 

 A method for determining peroxidase activity in plants. Under laboratory conditions, 

the effect of heavy metals on peroxidase activity in plants was assessed using the method 

developed by A.N. Boyarkin. The enzyme was extracted from plant tissues using an acetate 
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buffer solution (pH 4.7), followed by centrifugation. Peroxidase activity was determined 

spectrophotometrically using a ñFotometr-KFK-3ò instrument. Enzyme activity was 

calculated using Boyarkinôs formula, taking into account the optical density of the solution, 

the volume of the extract, the dilution factor, the sample mass, the cuvette thickness, and the 

reaction time [25]. 

 Method for determining the antioxidant activity of plants. To prepare the samples for 

analysis, the plant specimens were ground into a powder, after which a 1.0000 g sample was 

taken and 50 mL of double-distilled water heated to 100 °C was added. The mixture was 

allowed to stand for 5 minutes, then filtered. The antioxidant activity of the plant under study 

was assessed based on its ability to inhibit the auto-oxidation of epinephrine and thereby 

prevent the formation of reactive oxygen species. To do this, 0.2 mL of a 0.1% (5.46 mM) 

pharmaceutical solution of epinephrine hydrochloride was added to 4 mL of 0.2 M sodium 

carbonate buffer, pH=10.65; the mixture was thoroughly and rapidly stirred, placed in a KFK-

3 KM spectrophotometer, and the optical density was measured every 30 seconds for 10 

minutes at a wavelength of 347 nm in a 10-mm-thick cuvette (A1). Next, 0.06 ml of the test 

extract and 0.2 ml of 0.1% adrenaline hydrochloride were added to 4 ml of buffer, mixed, and 

the optical density was measured as described above (A2). To take into account the influence 

of the intrinsic color of the extracts, which absorb a certain wavelength in the visible part of 

the spectrum, a buffered solution of the extract without adrenaline was used as a reference 

solution. The antioxidant activity (AA) of the studied plant extracts was expressed as a 

percentage of inhibition of adrenaline autooxidation and calculated using the formula: AA = 

(A1 - A2) × 100 / A1. An AA value of more than 10% indicates the presence of antioxidant 

activity [26]. 

 Results and Discussion. Heavy metal contamination of agricultural soils poses a 

significant threat to crop yields and food security. Toxic elements such as Cd, Cu, and Zn 

impair plant growth, induce oxidative stress, and disrupt physiological processes in crops such 

as Phaseolus vulgaris. In recent years, plant-growth-promoting rhizobacteria, particularly 

Pseudomonas spp., have attracted attention due to their potential to enhance plant resistance 

to abiotic stresses. These microorganisms can modulate antioxidant defense systems, enhance 

enzymatic activity, and stabilize cellular metabolism under metal stress conditions. Therefore, 

the aim of this study was to evaluate the effect of Pseudomonas spp. on biometric traits, 

enzymatic activity, antioxidant responses, and pigment composition in Phaseolus vulgaris 

under heavy metal stress. The effect of heavy metals on the biometric parameters of 

Phaseolus vulgaris plants was clearly evident and depended on the type and concentration of 

the metal (Table 1). 

 
Table 1 ï The effect of heavy metals on plant biometric parameters and the restorative effect of 

bacteria of the genus Pseudomonas spp. 

 

Growth 

parameters 

Control Zn 

0.01M 

Zn 

0.001ʄ 

Cu 0.01ʄ Cu  

0.001ʄ 

Cd 0.01ʄ Cd 

0.001ʄ 

Stem length 

(cm) 

36± 1.8 28± 1.4 29± 1.45 55± 1.75 24.8± 

1.24 

32± 1.6 34.5± 

1.73 

Root length 

(cm) 

6.9±0.3

5 

14.5± 

0.73 

7± 0.35 6.5± 0.33 21± 1.05 11± 0.55 22.5± 

1.13 

Leaf 

area/(cm²) 

3.75±0.

19 

3.5± 

0.18 

2.3± 0.12 1.7± 0.09 2.75± 

0.14 

3± 0.15 2.6± 

0.13 

Number of 

leaves (n) 

5± 0.25 8 ± 0.4 3 ± 0.15 8 ± 0.4 5 ± 0.25 6 ± 0.3 5 ± 0.25 

 

 The greatest stem length was recorded in the treatment with a Cu concentration of 0.01 
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M (55 ± 1.75 cm), which was significantly greater than that of the control (36 ± 1.8 cm) . This 

indicates that copper ions at low concentrations can stimulate plant growth. However, under 

the influence of Zn and Cd, stem length generally decreased or remained close to control 

values. Root length proved to be a sensitive indicator of heavy metal exposure. An increase in 

root length was observed following treatment with 0.01 M Zn (14.5 ± 0.73 cm) and 0.001 M 

Cd (22.5 ± 1.13 cm), which may indicate an adaptive response to stress or the influence of 

rhizosphere microorganisms, including Pseudomonas spp., whereas a decrease in root length 

(6.5 ± 0.33 cm) following treatment with 0.01 M Cu indicates a toxic effect. Overall, leaf area 

decreased under the influence of all heavy metals, particularly in the treatment with a Cu 

concentration of 0.01 M (1.7 ± 0.09 cm²), indicating inhibition of the photosynthetic 

apparatus. Although an increase in the number of leaves was observed in some treatments 

(0.01 M Zn and 0.01 M Cu), this parameter does not fully characterize the plantôs overall 

physiological condition and may represent a compensatory response under stress conditions. 

 Overall results showed that heavy metals have a dose-dependent effect on plant 

biometric parameters: high concentrations inhibit growth, whereas low concentrations 

sometimes trigger an adaptive response. In addition, a consortium consisting of Pseudomonas 

putida 1SL and P. fluorescens 4S strains significantly reduced the toxic effects of heavy metal 

ions. By biosorbing and chelating metal ions in the rhizosphere, these bacteria limited their 

uptake by the plant and restored the morphological parameters of the stem, root, and leaf. 

 The activity of plant antioxidant and enzymatic defense systems and the influence of 

Pseudomonas bacteria under heavy metal stress. The plant enzymatic system is one of the 

primary biochemical mechanisms regulating all of their physiological and metabolic 

processes. Enzymes control the rate of such important reactions as photosynthesis, respiration, 

and nitrogen and carbon metabolism. However, excessive accumulation of heavy metals (Cd, 

Pb, Cu, Zn, Hg, etc.) in the environment significantly impairs the normal functioning of plant 

enzymes. 

 Exposure to heavy metals alters the activity of enzymes involved in general 

metabolism, such as amylase, protease, and peroxidase. Heavy metal ions undergo 

substitution reactions with the protein component of enzymes or cofactors (e.g., MgĮ , FeĮ ), 

disrupting their functional state. This leads to enzyme destabilization and the occurrence of 

substrate-nonspecific reactions [27]. Several studies have shown that enzyme activity depends 

on the type, concentration, and species of plant containing the heavy metal. For example, 

copper ions can act as stimulants of certain enzymes at low concentrations, while at high 

concentrations, they can be toxic. This phenomenon is important for studying plant adaptation 

mechanisms and provides insight into bio indication processes in ecosystems contaminated 

with heavy metals [28]. The study is directed toward evaluating the bioremediation potential 

of a Pseudomonas spp. bacterial consortium in reducing plant stress responses by determining 

peroxidase enzyme activity and antioxidant properties in Phaseolus vulgaris plants grown 

under heavy metal (copper, zinc, and cadmium) exposure. 

Exposure to heavy metals affected changes in enzyme activity to varying degrees 

depending on the type and concentration of the metal, but these changes could be modulated 

to some extent by the presence of Pseudomonas bacteria in the rhizosphere (Figure 1). In the 

control treatment, enzyme activity was 0.0056 ɛmol/min. Under the influence of zinc, the 

increase in activity to 0.0059 ɛmol/min at a concentration of 0.01 M can be explained by the 

ability of Pseudomonas bacteria to activate enzyme systems and increase the bioavailability 

of trace elements, whereas the decrease observed at 0.001 M is associated with a change in 

stress levels to 0.0051 ɛmol/min. Although the sharp decrease in enzyme activity from 0.01 

M to 0.0014 ɛmol/min in the presence of copper indicates its high toxicity, the fact that the 

activity approaches the control level at concentrations ranging from 0.001 M to 0.0056 

ɛmol/min is likely due to the immobilization of metal ions by Pseudomonas bacteria and the 
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attenuation of the toxic effect. 

 

 
 

Figure 1 ï The activity of plant defense enzyme systems and the effect of Pseudomonas spp. 

bacteria under heavy metal stress 

 

 In the case of cadmium, a slight decrease in enzyme activity was observed at 

concentrations of 0.01 M and from 0.001 M to 0.0051ï0.0053 ɛmol/min, but the relative 

stability of these indicators suggests that Pseudomonas bacteria can increase plant resistance 

to stress by stimulating biosorption and antioxidant systems. Overall, the results obtained 

demonstrate that Pseudomonas bacteria play an important role in mitigating the negative 

effects of heavy metals on enzymatic systems and maintaining the physiological stability of 

plants. 

The antioxidant system of plants exposed to heavy metals underwent significant 

changes, with these changes varying depending on the type and concentration of the metal, as 

well as the plant organ. In the control group, antioxidant activity was approximately 25% in 

the root, 24% in the leaf, and 27% in the stem, indicating a normal physiological state of the 

plant (Figure 1). 

 

 
 

Figure 2 ï Antioxidant protection activity of plants and influence of Pseudomonas bacteria 

under heavy metal stress (1- Control, 2- Cu 0,01M, 3- Cu 0,001M, 4- Cd 0,01M, 5- Cd 0,001M, 6- 

Zn 0,01, 7- Zn 0,001M) 

 

 At a copper concentration of 0.01 M, a sharp increase in antioxidant activity was 

observed in all plant parts (55ï60%), indicating the activation of the defense system under 

conditions of severe oxidative stress. At a Cu concentration of 0.001 M, a decrease in these 
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indicators by 11ï18% indicates a reduction in stress levels or stabilization of the adaptive 

response. Under the influence of cadmium (Cd), the average activity level at a concentration 

of 0.01 M remained at 15ï19%, whereas at 0.001 M a significant increase of 31% was 

observed, especially in the stem. This indicates a compensatory response of the plantôs 

antioxidant system. Under the influence of zinc (Zn), antioxidant activity was low in all 

variants, particularly 1ï8% at 0.001 M, which is explained by Znôs relatively weak stress 

factor or its low impact on enzyme systems. 

 The results obtained indicate that bacteria of the genus Pseudomonas play an 

important role in regulating the antioxidant defense system of plants. Under conditions of 

high stress (especially at a Cu concentration of 0.01 M), the increase in antioxidant activity 

indicates that the bacteria stimulate mechanisms for neutralizing reactive oxygen species 

(ROS) in the plant. Furthermore, the relative stabilization of activity under Cd and Zn 

concentrations may be associated with the ability of Pseudomonas strains to immobilize metal 

ions and reduce their toxic effects. Heavy metals induce oxidative stress in plants, leading to 

the activation of the antioxidant system, while Pseudomonas bacteria regulate these processes 

and enhance the plantôs adaptation to stressful conditions. The strongest effect is observed at 

high copper concentrations, in which case the antioxidant defense system is activated to the 

maximum extent. The presence of heavy metals had a significant effect on the composition of 

photosynthetic pigments in Phaseolus vulgaris, with the changes depending on the type and 

concentration of the metals. In control plants, the content of chlorophyll a, chlorophyll b, and 

total chlorophyll (a+b) was 0.0008, 0.0003, and 0.0011, respectively, indicating a normal 

physiological state of the photosynthetic apparatus (Table 2). 

 
Table 2 ïThe effect of heavy metals on plant photosynthetic pigments and the reductive effect of 

Pseudomonas bacteria  

 

Concentration  chlorophyll-Ŭ   chlorophyll- ɓ  chlorophyll  Ŭ + ɓ caryothionide 

1/Control 0.0008± 0.00004 0.0003 ± 0.00002 0.0011± 0.00006 0.0003± 0.00001 

2/Zn 0,01 ʄ 0.0020± 0.00010 0.0008 ± 0.00004 0.0025± 0.00013 0.0002± 0.00001 

3/Zn 0,001ʄ 0.0004± 0.00002 0.0002 ± 0.00001 0.0006± 0.00003 0.0002± 0.00001 

4/Cu 0,01ʄ 0.0008± 0.00004 0.0003 ± 0.00002 0.0010± 0.00005 0.0002± 0.00001 

5/Cu 0,001ʄ 0.0007± 0.00004 0.0003 ± 0.00002 0.0010± 0.00005 0.0002± 0.00001 

6/Cd 0,01ʄ 0.0020± 0.00010 0.0008 ± 0.00004 0.0030± 0.00015 0.0002± 0.00001 

7/Cd 0,001ʄ 0.0020± 0.00010 0.0008 ± 0.00004 0.0030± 0.00015 0.0002± 0.00001 

 

 Upon treatment with zinc, a concentration-dependent effect was observed. At a 

concentration of 0.01 M, the content of chlorophyll a and total chlorophyll increased to 0.002 

and 0.0025, respectively, indicating the stimulatory role of zinc as an important micronutrient 

involved in chloroplast function and enzyme activity. However, at low concentrations (0.001 

M), pigment levels decreased (chlorophyll a = 0.0004, chlorophyll a+b = 0.0006), suggesting 

the possibility of metabolic imbalances under suboptimal conditions. Copper treatment had an 

overall inhibitory effect on pigment accumulation. At a concentration of 0.01 M, the 

chlorophyll level was close to control values, whereas at 0.001 M a slight decrease was 

observed. This may reflect the dual role of copper as an essential element and, at high 

concentrations, as a strong pro-oxidant leading to pigment degradation. Cadmium treatment 

led to a significant increase in chlorophyll content at both concentrations (chlorophyll a = 

0.002; chlorophyll a+b = 0.003), which may be associated with compensatory mechanisms 

aimed at maintaining photosynthetic efficiency under stress conditions. 

 Such an increase does not necessarily indicate an improvement in physiological 

parameters, but may reflect stress-induced metabolic changes. Carotenoid levels remained 
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relatively constant across all treatment conditions (0.0002), indicating their important role in 

maintaining baseline photoprotection and the structural stability of the photosynthetic 

apparatus during heavy metal-induced stress. Changes in pigment content are closely linked to 

the antioxidant defense system of plants during heavy metal-induced stress. An increase in 

chlorophyll levels under bacterial exposure (Zn 0.01 M and Cd treatments) may indicate the 

activation of adaptive responses, which is confirmed by an increase in antioxidant activity 

aimed at reducing the amount of reactive oxygen species (ROS). In contrast, the decrease in 

pigment levels (following treatment with 0.001 M Zn and Cu) is associated with oxidative 

damage to chloroplast membranes and photosynthetic complexes caused by excessive 

accumulation of ROS. In such cases, antioxidant enzymes and non-enzymatic components 

(including carotenoids) play an important role in protecting the photosynthetic mechanism. 

The relatively constant content of carotenoids indicates their function as the main non-

enzymatic antioxidants involved in the neutralization of singlet oxygen and the dissipation of 

excess energy. In addition, the presence of Pseudomonas bacteria may help maintain pigment 

stability by increasing the activity of antioxidant enzymes, reducing the bioavailability of 

metals through biosorption and immobilization, and thereby reducing oxidative stress. 

Conclusion. The results of the study showed that heavy metals (Cu, Cd, Zn) have a 

significant effect on biometric parameters, enzymatic and antioxidant systems, as well as on 

the pigment composition of Phaseolus vulgaris plants. According to biometric analysis, plant 

growth was slowed at high concentrations of heavy metals: plant height and the number of 

leaves decreased by an average of 20ï35% compared to the control. 

Antioxidant activity reached its highest level under the influence of copper (Cu 0.01) 

and amounted to 59% in the root, 56% in the leaf, and 57% in the stem, indicating the 

activation of the defense system in response to severe oxidative stress. At low zinc 

concentrations (Zn 0.001), the lowest values were recorded (root ï 3%, leaf ï 1.73%, stem ï 

8%). Peroxidase activity also varied in accordance with this trend and was found to increase 

1.5ï2.0-fold under heavy metal-induced stress. Pigment analysis showed that the content of 

chlorophyll a and b decreased by 15ï40% under the influence of heavy metals, while the 

content of carotenoids in some cases increased by 10ï20% as a protective response. The use 

of a consortium of Pseudomonas bacteria increased plant resistance to stressful conditions, 

contributed to a 10ï25% improvement in biometric indicators, and stabilized the enzymatic 

and antioxidant systems. 

Financing. The research was carried out under the Program-targeted financing of the 

Ministry of Science and Higher Education of the Republic of Kazakhstan for 2024-2026, 

BR24993105 «Creation of a biotechnology R&D center for the development and 

commercialization of agricultural products and technologies». 
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4 ɾʐʉ «ARMA Ltd», ɸʣʤʘʪʳ Ϩ., ʂʘʟʘʭʩʪʘʥ 

 

 ɸʥʥʦʪʘʮʠʷ. ɹײʣ ʟʝʨʪʪʝʫ ʘʫʳʨ ʤʝʪʘʣʜʘʨʤʝʥ (Cu, Cd, Zn) ʣʘʩʪʘʥסʘʥ ʦʨʪʘʜʘ ᴇʩʽʨʽʣʛʝʥ 

Phaseolus vulgaris ᴇʩʽʤʜʽʛʽʥʽש ʘʥʪʠʦʢʩʠʜʘʥʪʪʳץ ʞװʡʝʩʽʥʽש ᴇʟʛʝʨʽʩʪʝʨʽʥ ʞᴅʥʝ Pseudomonas spp. 

ʙʘʢʪʝʨʠʷʣʘʨ ʢʦʥʩʦʨʮʠʫʤʳʥʳש ʙʠʦʨʝʤʝʜʠʘʮʠʷʣʳץ ᴅʩʝʨʽʥ ʙʘסʘʣʘʫסʘ ʙʘסʳʪʪʘʣסʘʥ. ɿʝʨʪʪʝʫ 

ʥᴅʪʠʞʝʣʝʨʽ ʢᴇʨʩʝʪʢʝʥʜʝʡ, ʙʘץʳʣʘʫ ʥײʩץʘʩʳʥʜʘ ʘʥʪʠʦʢʩʠʜʘʥʪʪʳץ ʙʝʣʩʝʥʜʽʣʽʢ ʪʘʤʳʨʜʘ ï 25%, 

ʞʘʧʳʨʘץʪʘ ï 24%, ʩʘʙʘץʪʘ ï 27% ʜʝשʛʝʡʽʥʜʝ ʙʦʣʜʳ. ʄʳʩ (Cu 0,01) ᴅʩʝʨʽʥʜʝ ʙײʣ ʢᴇʨʩʝʪʢʽʰʪʝʨ 

ʘʡʪʘʨʣʳץʪʘʡ ʞʦסʘʨʳʣʘʧ, ʩᴅʡʢʝʩʽʥʰʝ 59%, 56% ʞᴅʥʝ 57% ײץʨʘʜʳ, ʙײʣ ʢװʰʪʽ ʪʦʪʳסʫ ʩʪʨʝʩʩʽʥʝ 

ʞʘʫʘʧ ʨʝʪʽʥʜʝ ʘʥʪʠʦʢʩʠʜʘʥʪʪʳץ ʞװʡʝʥʽש ʙʝʣʩʝʥʫʽʥ ʢᴇʨʩʝʪʝʜʽ. ɸʣ ʤʳʩ ʢʦʥʮʝʥʪʨʘʮʠʷʩʳ ʪᴇʤʝʥ-

ʜʝʛʝʥʜʝ (Cu 0,001) ʘʥʪʠʦʢʩʠʜʘʥʪʪʳץ ʙʝʣʩʝʥʜʽʣʽʢ ʪʘʤʳʨʜʘ 14%, ʞʘʧʳʨʘץʪʘ 11%, ʩʘʙʘץʪʘ 18% 

ʜʝשʛʝʡʽʥʝ ʜʝʡʽʥ ʪᴇʤʝʥʜʝʜʽ. ʂʘʜʤʠʡ (Cd 0,01) ʞʘסʜʘʡʳʥʜʘ ʢᴇʨʩʝʪʢʽʰʪʝʨ 19%, 15% ʞᴅʥʝ 18% 

ʙʦʣʩʘ, Cd 0,001 ʥײʩץʘʩʳʥʜʘ ʞʘʧʳʨʘץʪʘ 25% ʞᴅʥʝ ʩʘʙʘץʪʘ 31%-סʘ ʜʝʡʽʥ ʞʦסʘʨʳʣʘʫ ʙʘʡץʘʣʜʳ. 

ʄʳʨʳʰ (Zn 0,01) ᴅʩʝʨʽʥʜʝ ʘʥʪʠʦʢʩʠʜʘʥʪʪʳץ ʙʝʣʩʝʥʜʽʣʽʢ ʪᴇʤʝʥʜʝʧ, ʪʘʤʳʨʜʘ 11%, ʞʘʧʳʨʘץʪʘ 

4%, ʩʘʙʘץʪʘ 14% ʙʦʣʜʳ, ʘʣ Zn 0,001 ʢʝʟʽʥʜʝ ʝש ʪᴇʤʝʥ ʤᴅʥʜʝʨ ʪʽʨʢʝʣʜʽ (3%; 1,73%; 8%). 

Pseudomonas spp. ʢʦʥʩʦʨʮʠʫʤʳʥ ץʦʣʜʘʥʫ ᴇʩʽʤʜʽʢʪʝʨʜʽש ʘʫʳʨ ʤʝʪʘʣʜʘʨסʘ ʪᴇʟʽʤʜʽʣʽʛʽʥ 

ʘʨʪʪʳʨʳʧ, ʘʥʪʠʦʢʩʠʜʘʥʪʪʳץ ʞװʡʝʥʽש ʪײʨʘץʪʘʥʫʳʥʘ ʳץʧʘʣ ʝʪʪʽ. ɾʘʣʧʳ, ʥᴅʪʠʞʝʣʝʨ 

ʙʘʢʪʝʨʠʷʣʘʨʜʳש ʘʫʳʨ ʤʝʪʘʣʣ ʠʦʥʜʘʨʳʥ ʙʠʦʩʦʨʙʮʠʷʣʘʫ ʞᴅʥʝ ᴇʩʽʤʜʽʢʪʝʨʜʝʛʽ ʪʦʪʳסʫ ʩʪʨʝʩʩʽʥ 

ʪᴇʤʝʥʜʝʪʫ ʘʨץʳʣʳ ʪʠʽʤʜʽ ʙʠʦʨʝʤʝʜʠʘʮʠʷʣʳץ ʘʛʝʥʪ ʨʝʪʽʥʜʝ ץʦʣʜʘʥʫסʘ ʙʦʣʘʪʳʥʳʥ ʜᴅʣʝʣʜʝʡʜʽ. 

 ʊʽʨʝʢ ʩᴇʟʜʝʨ: ɸʫʳʨ ʤʝʪʘʣʜʘʨ, Pseudomonas spp., ʘʥʪʠʦʢʩʠʜʘʥʪʪʳץ ʙʝʣʩʝʥʜʽʣʽʢ, 

ʙʠʦʨʝʤʝʜʠʘʮʠʷ, Phaseolus vulgaris, ʩʪʨʝʩʩʪʽʢ ʨʝʘʢʮʠʷʣʘʨ. 
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ʊײʨʩʳʥᴅʣʽ  K.1, ʤʘʛʠʩʪʨʘʥʪ 2 ʢʫʨʩʘ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ 7ʄ01505 ï çɹʠʦʣʦʛʠʷè 

 
1 ʂʘʟʘʭʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʞʝʥʩʢʠʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ.ɸʣʤʘʪʳ, ʂʘʟʘʭʩʪʘʥ 

2ʂʘʟʘʭʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʘʣʴ-ʌʘʨʘʙʠ, ʛ.ɸʣʤʘʪʳ, ʂʘʟʘʭʩʪʘʥ 
3ʂʘʟʘʭʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʂ. ʀ.ʉʘʪʧʘʝʚʘ, 

ʛ.ɸʣʤʘʪʳ, ʂʘʟʘʭʩʪʘʥ 

 

 ɸʥʥʦʪʘʮʠʷ. ʕʪʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʳʷʚʠʣʦ ʠʟʤʝʥʝʥʠʷ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʡ ʩʠʩʪʝʤʳ ʨʘʩʪʝʥʠʷ 

Phaseolus vulgaris, ʚʳʨʘʱʝʥʥʦʛʦ ʚ ʩʨʝʜʝ, ʟʘʛʨʷʟʥʝʥʥʦʡ ʪʷʞʝʣʳʤʠ ʤʝʪʘʣʣʘʤʠ (Cu, Cd, Zn), ʠ 

Pseudomonas spp. ʥʘʧʨʘʚʣʝʥ ʥʘ ʦʮʝʥʢʫ ʙʠʦʨʝʤʝʜʠʘʮʠʦʥʥʦʛʦ ʵʬʬʝʢʪʘ ʢʦʥʩʦʨʮʠʫʤʘ ʙʘʢʪʝʨʠʡ . 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚ ʢʦʥʪʨʦʣʴʥʦʤ ʚʘʨʠʘʥʪʝ ʘʥʪʠʦʢʩʠʜʘʥʪʥʘʷ ʘʢʪʠʚʥʦʩʪʴ 

ʙʳʣʘ ʥʘ ʫʨʦʚʥʝ 25% ʫ ʢʦʨʥʷ, 24% ʫ ʣʠʩʪʘ, 27% ʫ ʩʪʝʙʣʷ. ʇʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʤʝʜʠ (Cu 0,01) ʵʪʠ 

ʧʦʢʘʟʘʪʝʣʠ ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʣʠʩʴ ʠ ʩʦʩʪʘʚʠʣʠ 59%, 56% ʠ 57% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʯʪʦ ʫʢʘʟʳ-

ʚʘʝʪ ʥʘ ʘʢʪʠʚʘʮʠʶ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʡ ʩʠʩʪʝʤʳ ʚ ʦʪʚʝʪ ʥʘ ʩʠʣʴʥʳʡ ʦʢʠʩʣʠʪʝʣʴʥʳʡ ʩʪʨʝʩʩ. ɸ 

ʢʦʛʜʘ ʢʦʥʮʝʥʪʨʘʮʠʷ ʤʝʜʠ ʩʥʠʟʠʣʘʩʴ (Cu 0,001), ʘʥʪʠʦʢʩʠʜʘʥʪʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʩʥʠʟʠʣʘʩʴ ʜʦ 14% 

ʚ ʢʦʨʥʷʭ, 11% ʚ ʣʠʩʪʴʷʭ ʠ 18% ʚ ʩʪʝʙʣʷʭ. ɺ ʩʣʫʯʘʝ ʢʘʜʤʠʷ (Cd 0,01) ʧʦʢʘʟʘʪʝʣʠ ʙʳʣʠ 19%, 15% 

ʠ 18%, ʪʦʛʜʘ ʢʘʢ ʚ ʚʘʨʠʘʥʪʝ Cd 0,001 ʥʘʙʣʶʜʘʣʦʩʴ ʫʚʝʣʠʯʝʥʠʝ ʜʦ 25% ʥʘ ʣʠʩʪʝ ʠ 31% ʥʘ 

ʩʪʝʙʣʝ. ɸʥʪʠʦʢʩʠʜʘʥʪʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʩʥʠʞʘʣʘʩʴ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʮʠʥʢʘ (Zn 0,01) ʠ ʩʦʩʪʘʚʣʷʣʘ 

11% ʚ ʢʦʨʥʝ, 4% ʚ ʣʠʩʪʴʷʭ ʠ 14% ʚ ʩʪʝʙʣʝ, ʘ ʩʘʤʳʝ ʥʠʟʢʠʝ ʟʥʘʯʝʥʠʷ ʙʳʣʠ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ 

ʧʨʠ Zn 0,001(3%; 1,73%; 8%). Pseudomonas spp. ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʥʩʦʨʮʠʫʤʘ ʧʦʚʳʩʠʣʦ 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʨʘʩʪʝʥʠʡ ʢ ʪʷʞʝʣʳʤ ʤʝʪʘʣʣʘʤ ʠ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʩʪʘʙʠʣʠʟʘʮʠʠ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʡ 

ʩʠʩʪʝʤʳ. ɺ ʮʝʣʦʤ, ʨʝʟʫʣʴʪʘʪʳ ʜʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʙʘʢʪʝʨʠʠ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ 

ʵʬʬʝʢʪʠʚʥʦʛʦ ʙʠʦʨʝʤʝʜʠʘʮʠʦʥʥʦʛʦ ʘʛʝʥʪʘ ʧʫʪʝʤ ʙʠʦʩʦʨʙʮʠʠ ʠʦʥʦʚ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʠ 

ʩʥʠʞʝʥʠʷ ʦʢʠʩʣʠʪʝʣʴʥʦʛʦ ʩʪʨʝʩʩʘ ʫ ʨʘʩʪʝʥʠʡ. 

 ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʊʷʞʝʣʳʝ ʤʝʪʘʣʣʳ, Pseudomonas spp., ʘʥʪʠʦʢʩʠʜʘʥʪʥʘʷ ʘʢʪʠʚʥʦʩʪʴ, 

ʙʠʦʨʝʤʝʜʠʘʮʠʷ, Phaseolus vulgaris, ʨʝʘʢʮʠʠ ʥʘ ʩʪʨʝʩʩ. 
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ɸשʜʘʪʧʘ. ɹײʣ ʤʘץʘʣʘʜʘ פʘʟʘץʩʪʘʥʥʳש ʦשʪװʩʪʽʛʽʥʜʝʛʽ ʪʘʫ ʙᴇʢʪʝʨʽ ʞᴅʥʝ ʰᴇʣʝʡʪ ʘʡʤʘץʪʘʨʳ 

ʞʘסʜʘʡʳʥʜʘ ץʫʘשʰʳʣʳץץʘ ʪᴇʟʽʤʜʽ ᴇʩʽʤʜʽʢ ʪץײʳʤʜʘʨʳʥʳש ʝʛʽʩʪʽʢ ʩʘʧʘʩʳ ʤʝʥ ʤʝʪʝʦʨʦʣʦʛʠʷʣʳץ 

ʞʘסʜʘʡʣʘʨʜʳ ʝʩʢʝʨʝ ʦʪʳʨʳʧ, ʢᴇʧʢʦʤʧʦʥʝʥʪʪʽ ʘʛʨʦʬʠʪʦʮʝʥʦʟʜʘʨʜʳש ᴇʩʽʤʜʽʢ ʞʘʤʳʣסʳʩʳʥʳש 

 ʢᴇʨʩʝʪʢʽʰʪʝʨ ʙʦʡʳʥʰʘ ᴅʩʝʨʽʥ ʟʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ ץʞᴅʥʝ ʩʘʧʘʣʳ ץʘʣʳʧʪʘʩʫʳʥʘ ʩʘʥʜʳץ

 ʟʝʨʪʪʝʫʣʝʨʜʽ ץʜʝʨʝʢʪʝʨ ʤʝʥ ʟʝʨʪʭʘʥʘʣʳ ץʨʛʽʟʽʣʛʝʥ ʤʝʪʝʦʨʦʣʦʛʠʷʣʳװʘʥ. 2024 ʞʳʣʳ ʞסʩʳʥʳʣײ

ʪʘʣʜʘʫ ʥʝʛʽʟʽʥʜʝ ᴇשʽʨʜʽש ʪʘʫ ʙᴇʢʪʝʨʽ ʞᴅʥʝ ʰᴇʣʝʡʪ ʘʡʤʘץʪʘʨʳʥʜʘסʳ ʪʘʙʠסʠ ʞʘʡʳʣʳʤʜʘʨʜʳש 

ʞʘסʜʘʡʳʥʳש ʥʘʰʘʨʣʘʫʳʥʘ ʳץʧʘʣ ʝʪʝʪʽʥ ʥʝʛʽʟʛʽ ʬʘʢʪʦʨʣʘʨ ʘʥʳץʪʘʣʜʳ. 

ɸʥʳץʪʘʣסʘʥʜʘʡ, 2024 ʞʳʣ ʪʝʤʧʝʨʘʪʫʨʘʣʳץ ʞʘסʜʘʡʣʘʨʜʳש ʘʩʘ ʰʝʢʪʝʥ ʪʳʩ ʙʦʣʤʘʫʳʤʝʥ 

ʩʠʧʘʪʪʘʣʜʳ: ʳʩʪʳץ ʢװʥʜʝʨ ʩʘʥʳ ʘʟʘʡʜʳ, ʪװʥʛʽ ʝש ʪᴇʤʝʥʛʽ ʪʝʤʧʝʨʘʪʫʨʘʣʘʨ ʘʨʪʪʳ ʞᴅʥʝ ץʳʩ 

ʤʝʟʛʽʣʽ ʞײʤʩʘץ ʙʦʣʜʳ. ɸʣʜʳסשʳ ʞʳʣʜʘʨʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ, 2022 ʞʳʣʜʳש ʞʘʟʳ ʝש ʳʩʪʳץ 

ʙʦʣʜʳ (ʝש ʞʦסʘʨʳ ʪʝʤʧʝʨʘʪʫʨʘ +44 ÁC-ץʘ ʞʝʪʪʽ), ʘʣ 2023 ʞʳʣʳ ʝש ʪᴇʤʝʥʛʽ ʪʝʤʧʝʨʘʪʫʨʘ (ï26,7 

ÁC) ʪʽʨʢʝʣʜʽ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, 2022 ʞᴅʥʝ 2023 ʞʳʣʜʘʨʜʳש ʦʨʪʘʰʘ ʞʳʣʜʳץ ʪʝʤʧʝʨʘʪʫʨʘʣʘʨʳ 

ʰʘʤʘʣʘʩ ʙʦʣʜʳ, ʘʣ 2024 ʞʳʣ ʘʥʘײסʨʣʳʤ ץʘʣʳʧʪʳ ʪʝʤʧʝʨʘʪʫʨʘʣʳץ ʨʝʞʠʤʽʤʝʥ ʝʨʝʢʰʝʣʝʥʜʽ. 

ɾʳʣʜʳץ ʞʘʫʳʥ-ʰʘʰʳʥ ʤᴇʣʰʝʨʽ ʩʘʣʳʩʪʳʨʤʘʣʳ ʪװʨʜʝ ʪײʨʘץʪʳ ʙʦʣʳʧ, ʰʘʤʘʤʝʥ 600 ʤʤ ײץʨʘʜʳ 

ʞᴅʥʝ ʞʳʣʜʘʨ ʘʨʘʩʳʥʜʘ ʘʡʪʘʨʣʳץʪʘʡ ʘʫʳʪץʫʣʘʨ ʙʘʡץʘʣʤʘʜʳ. ʄʘʫʩʳʤïh ʽʣʜʝ ʘʡʣʘʨʳʥʜʘ ʘʫʘ 

ʪʝʤʧʝʨʘʪʫʨʘʩʳʥʳש ʝש ʞʦסʘʨʳ ʜʝשʛʝʡʛʝ ʢᴇʪʝʨʽʣʫ ʟʘשʜʳʣʳסʳ ʘʥʳץʪʘʣʳʧ, ʦʥʳש ᴇʩʽʤʜʽʢ 

ʞʘʤʳʣסʳʩʳʥʳש ᴇʩʫʽ ʤʝʥ ʜʘʤʫʳʥʘ ʝʣʝʫʣʽ ᴅʩʝʨ ʝʪʝʪʽʥʽ ʢᴇʨʩʝʪʽʣʜʽ. 

ɿʝʨʪʭʘʥʘʣʳץ ʟʝʨʪʪʝʫʣʝʨ ץʫʘשʰʳʣʳץץʘ ʪᴇʟʽʤʜʽ ᴇʩʽʤʜʽʢ ʪץײʳʤʜʘʨʳʥʳש ᴇʥʫ ʵʥʝʨʛʠʷʩʳ 

41,3%-ʜʘʥ 50,0%-סʘ ʜʝʡʽʥ ʝʢʝʥʽʥ ʢᴇʨʩʝʪʪʽ. ɿʝʨʪʪʝʣʛʝʥ ʜʘץʳʣʜʘʨʜʳש ʽʰʽʥʜʝ ʩʝʢʩʝʫʽʣ ʪץײʳʤʳʥʳש 

ᴇʥʫ ʜʝשʛʝʡʽ ʝש ʪᴇʤʝʥ ʙʦʣʜʳ - 8,5%, ʙײʣ ʛʝʢʪʘʨסʘ ʩʝʙʫ ʤᴇʣʰʝʨʽʥ ʘʥʳץʪʘסʘʥ ʢʝʟʜʝ ʝʩʢʝʨʽʣʫʽ 

ʢʝʨʝʢ. ʉʝʙʫʜʽש ʦשʪʘʡʣʳ ʘʛʨʦʥʦʤʠʷʣʳץ ʧʘʨʘʤʝʪʨʣʝʨʽ ʤʝʪʝʦʨʦʣʦʛʠʷʣʳץ ʞʘסʜʘʡʣʘʨ ʤʝʥ ʪץײʳʤ 

ʩʝʙʫ ʩʘʧʘʩʳʥʳש ʢᴇʧ ʢʦʤʧʦʥʝʥʪʪʽ ʘʛʨʦʬʠʪʦʮʝʥʦʟʜʘʨʜʳש ʞʝʜʝʣ ץʘʣʧʳʥʘ ʢʝʣʫ ᴅʩʝʨʽʥ ʟʝʨʪʪʝʫ 

ʙʘʨʳʩʳʥʜʘ ʘʥʳץʪʘʣʜʳ. ץʫʘשʰʳʣʳץץʘ ʪᴇʟʽʤʜʽ ᴇʩʽʤʜʽʢʪʝʨʽ װʰʽʥ ʦשʪʘʡʣʳ ʩʝʙʫ ʪʝʨʝשʜʽʛʽ 3-5 ʩʤ, 

ʘʣ ʪʦʧʳʨʘץʪʳש ʦשʪʘʡʣʳ ʞʦסʘʨסʳ ץʘʙʘʪʳʥʳש ʪʝʨʝשʜʽʛʽ 30-32 ʩʤ ʝʢʝʥʽ ʘʥʳץʪʘʣʜʳ. 

ʊʘʫ ʙᴇʢʪʝʨʽ ʞᴅʥʝ ʰᴇʣʝʡʪ ʘʡʤʘץʪʘʨʜʘ ʢᴇʧ ʢʦʤʧʦʥʝʥʪʪʽ ʞʘʡʳʣʳʤʜʘʨʜʳ ʞʘʩʘʫ װʰʽʥ 

 ᴇʥʫ שʳʤʜʘʨʳʥʳץײʘʥ ʢʝʟʜʝ ʞʫʩʘʥ ʪסʘʣʘסʳʤ ᴇʥʫ ʩʘʧʘʩʳʥ ʙʘץײʘ ʪᴇʟʽʤʜʽ ᴇʩʽʤʜʽʢ ʪץץʰʳʣʳשʫʘץ

ʜʝשʛʝʡʽ 19%-ʜʘʥ ʘʩʧʘʜʳ. ɸʣʜʳʥ ʘʣʘ ᴇשʜʝʫʩʽʟ ʢʝʡʨʝʫʽʢ ʞᴅʥʝ ʰʦסʘʥ ʪץײʳʤʜʘʨʳʥʳש ᴇʥʫ ʜʝשʛʝʡʽ 

ʩᴅʡʢʝʩʽʥʰʝ 25% ʞᴅʥʝ 8% ʙʦʣʜʳ. 

ʊʽʨʝʢ ʩᴇʟʜʝʨ: ץʫʘשʰʳʣʳץץʘ ʪᴇʟʽʤʜʽ ᴇʩʽʤʜʽʢ, ʪʘʫ ʙᴇʢʪʝʨʽʥʜʝʛʽ ʘʡʤʘץ, ʰᴇʣʝʡʪ ʘʡʤʘץ, 

ʪץײʳʤ ʩʝʙʫ ץʘʩʠʝʪʪʝʨʽ, ʢᴇʧ ʢʦʤʧʦʥʝʥʪʪʽ ʞʘʡʳʣʳʤʜʘʨ, ʘʛʨʦʬʠʪʦʮʝʥʦʟ.    

 

ʂʽʨʽʩʧʝ. ɾʘʡʳʣʳʤ ʢʝʟʝשʽʥʜʝʛʽ ʥʝʛʽʟʛʽ ʞʝʤ ʢᴇʟʽ, ʪʘʨʠʭʠ ʪײʨסʳʜʘʥ ʜʘ, ץʘʟʽʨʛʽ 

ʫʘץʳʪʪʘ ʜʘ, פʘʟʘץʩʪʘʥʥʳש ʦשʪװʩʪʽʢ-ʙʘʪʳʩ ʘʡʤʘסʳʥʜʘ ʰʘʤʘʤʝʥ 50 ʤʠʣʣʠʦʥ ʛʝʢʪʘʨʜʳ 
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ʘʣʳʧ ʞʘʪץʘʥ ʪʘʙʠסʠ ʰʘʙʳʥʜʳץʪʘʨ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʉʦʥʜʘʡ-ʘץ, ʞʘʡʳʣʳʤ ᴇʩʽʤʜʽʢʪʝʨʽ 

ʞʘʥʫʘʨʣʘʨʜʳץ שʘʞʝʪʪʽʣʽʢʪʝʨʽʥ ʪʦʣʳץ ץʘʥʘסʘʪʪʘʥʜʳʨʘʪʳʥ ʝש ʘʨʟʘʥ ʞᴅʥʝ ʝץ שʦʨʝʢʪʽʢ 

ʞʘסʳʥʘʥ ʪʦʣʳץ ʞʝʤ ʝʢʝʥʽʥ ʘʪʘʧ ᴇʪʢʝʥ ʞᴇʥ. ʕ.ʏ. ɸʶʰʝʚʘʥʳש ʞᴅʥʝ ʈ.ʈ. ɼʞʘʧʦʚʘʥʳש 

ʟʝʨʪʪʝʫʣʝʨʽʥʝ ʩᴅʡʢʝʩ [1], ʪʘʙʠסʠ ʞʘʡʳʣʳʤʜʘʨʜʘ ʙʽʨ ʙʽʨʣʽʢ ʞʝʤ ᴇʥʜʽʨʫ ʩʫʘʨʤʘʣʳ ʞʝʤʜʽʢ 

ʜʘץʳʣʜʘʨסʘ ץʘʨʘסʘʥʜʘ ʝʢʽ-װʰ ʝʩʝ ʘʨʟʘʥ. ʐʘʙʳʥʜʳץʪʘ ᴇʩʫ ʞᴅʥʝ ʜʘʤʫ ץʘʨץʳʥʳ ᴅʨʪװʨʣʽ 

ʞʝʤʜʽʢ ᴇʩʽʤʜʽʢʪʝʨ ʪװʨʣʝʨʽʥʽש ʙʦʣʫʳ ʞʝʤ ʩʘʧʘʩʳʥʘ ʘʡʪʘʨʣʳץʪʘʡ ᴅʩʝʨ ʝʪʝʪʽʥʽʥ ʘʪʘʧ 

ᴇʪʢʝʥ ʞᴇʥ. 

ʂʣʠʤʘʪʪʳש ʙʘʩʪʳ ᴇʟʛʝʨʫi ʞᴅʥʝ ʪʘʙʠסʠ ʞʘʡʳʣʳʤʜʘʨסʘ ʞװʢʪʝʤʝʥiש ʢװʰʝʶi 

ʘʷʩʳʥʜʘ ʩʦסשʳ ʞʳʣʜʘʨ iʰiʥʜʝ ʢʝʣʝשʩiʟ ʩʘʣʜʘʨʣʘʨ ץʘʣʳʧʪʘʩʳʧ ʦʪʳʨ, ʦʣʘʨ ᴇʟ ʢʝʟʝʛiʥʜʝ 

ʦשʪװʩʪiʢ-ʙʘʪʳʩ ᴇשiʨʜiש ʪʘʙʠסʠ ʞʘʡʳʣʳʤʜʳץ ʞʝʨʣʝʨiʥiש ᴇʩʫi ʤʝʥ ʜʘʤʫʳʥʘ ʪʝʨiʩ ᴅʩʝʨ 

ʝʪʝʜi. ʈ.ʉ. ʄʘʩʦʥʦʯʠʯ-ʐʘʪʫʥʦʚʘ ʤʝʥ ᴅʨʽʧʪʝʩʪʝʨʽʥʽ[2] ש ʦʨʪʘʰʘ ʰʘʙʳʣסʘʥ ʞʘʡʳʣʳʤ 

ʘʣʘשʳ ʪʫʨʘʣʳ ʙʝʨʛʝʥ ʤᴅʣʽʤʝʪʪʝʨʽ ʦשʪװʩʪʽʢ ᴇשʽʨʜʝ, ʘʪʘʧ ʘʡʪץʘʥʜʘ ʊװʨʢʽʩʪʘʥ ʦʙʣʳʩʳʥʜʘ 

ʦʨʪʘʰʘ ʰʘʙʳʣסʘʥ ʞʘʡʳʣʳʤ ʘʣʘשʳ 0,6 ʤʣʥ ʛʘ, ץʘʪʪʳ ʰʘʙʳʣסʘʥ ʞʘʡʳʣʳʤ ʘʣʘשʳ 0,7 ʤʣʥ 

ʛʘ ײץʨʘʡʪʳʥʳʥ ʢᴇʨʩʝʪʝʜʽ. 

ʅ.ʊ.ʅʝʯʘʝʚʘ, ɿ.ʐ.ʐʘʤʩʫʪʜʠʥʦʚ, ʀ.ʌ.ʄʦʤʦʪʦʚ, ʀ.ʀ.ɸʣʠʤʘʝʚ ʞᴅʥʝ ʙʘʩץʘʣʘʨʜʳש 

ʟʝʨʪʪʝʫʣʝʨʽʤʝʥ ʪʦʣʳץʪʳʨʳʣסʘʥ ʊ.ɸ.ɾײʤʘʰʥʦʚʪʳש ʬʣʦʨʠʩʪʠʢʘʣʳץ ʞᴅʥʝ ʮʝʥʦʪʠʢʘʣʳץ 

ʪʦʣʳʤʩʳʟʜʳסʳ ʪʫʨʘʣʳ ʪײʞʳʨʳʤʜʘʤʘʩʳ ʘʨʠʜʪʽ ʘʡʤʘץʪʳש ʪʘʙʠסʠ ʞʘʡʳʣʳʤʜʘʨʳʥ 

ʞʘץʩʘʨʪʫ ʪʝʦʨʠʷʩʳʥʳש ʥʝʛʽʟʽ ʙʦʣʜʳ. ɽʛʽʣʛʝʥ ʞʘʡʳʣʳʤʜʘʨʜʳ ײץʨʫ ʪʝʭʥʦʣʦʛʠʷʩʳ 

ʰᴇʣʜʝʨ ʤʝʥ ʰᴇʣʝʡʪ ᴇʩʽʤʜʽʢʪʝʨʜʽש ʵʢʦʣʦʛʠʷʩʳ ʙʦʡʳʥʰʘ ʞʠʥʘץʪʘʣסʘʥ ʤʘʪʝʨʠʘʣʜʘʨ 

ʥʝʛʽʟʽʥʜʝ סʳʣʳʤʠ ʥʝʛʽʟʜʝʣʛʝʥ. ʉʦʥʜʘʡ-ʘץ ᴅʨʪװʨʣʽ ᴇʤʽʨʣʽʢ ʬʦʨʤʘʜʘסʳ ʝʛʽʣʛʝʥ 

ʞʘʡʳʣʳʤʜʘʨ װʣʢʝʥ ʙʘʩʳʤʜʳץץʘ ʠʝ ʝʢʝʥʽʥ ʘʪʘʧ ᴇʪʢʝʥ ʞᴇʥ [3,4]. 

ʂᴇʧ ʢʦʤʧʦʥʝʥʪʪi ʘʛʨʦʬʠʪʦʮʝʥʦʟʜʘʨʜʳ ײץʨʫ ʞᴇʥiʥʜʝʛi ʪᴅʞiʨʠʙʝʣʝʨ ʙiʨiʥʰi ʨʝʪ 

ᴆʟʙʝʢʩʪʘʥʥʳש ʞʫʩʘʥʜʳ-ʵʬʝʤʝʨʣi ʰᴇʣʜʝʨi ʞʘסʜʘʡʳʥʜʘ ʙʘʩʪʘʣʜʳ. ʂᴇʢʪʝʤʛʽ ʢʝʟʝשʜʝ 

ʧʘʡʜʘʣʘʥʳʣʘʪʳʥ ʝʛʽʣʛʝʥ ʞʘʡʳʣʳʤʜʘʨʜʳ ײץʨʫ ʤʘץʩʘʪʳʥʜʘ ʢʘʤʬʦʨʦʩʤʘʤʝʥ, ʠʟʝʥʤʝʥ + 

ʪʝʨʝʩʢʝʥʤʝʥ ʘʨʘʣʘʩ ʝʛʽʩʪʝʨ + ʞʘʣʙʳʟ ץʦʩʳʣסʘʥ ʢʘʤʬʦʨʦʤʜʘʨ ʟʝʨʪʪʝʣʜʽ; ʢװʟʛʽ-ץʳʩץʳ 

ʵʬʝʤʝʨʣʝʨʽ ʙʘʨ ץʘʨʘ ʩʝʢʩʝʫʽʣ, ʵʬʝʤʝʨʣʝʨʽ ʙʘʨ ʯʝʨʢʝʟ + ʯʦʛʦʥʘ, ץʘʨʘ ʩʝʢʩʝʫʽʣ + ʯʦʛʦʥʘ + 

ʢʝʡʨʝʫʢʘ + ʞʫʩʘʥ, ʞʳʣ ʙʦʡʳ ʞײʤʳʩ ʽʩʪʝʡʪʽʥ ץʘʨʘ ʩʝʢʩʝʫʽʣ + ʠʟʝʥ + ʞʫʩʘʥ + ʧʠʷʟ, ץʘʨʘ 

ʩʝʢʩʝʫʽʣ + ʯʦʛʦʥ + ʢʝʡʨʝʫʢ + ʞʫʩʘʥ + ʤʷʪʣʠʢ ʧʠʷʟ [5]. ʄ.ʄ. ʄʘʭʤʫʜʦʚ [6] פʳʟʳʣײץʤ 

ʰᴇʣʽʥʜʝ ʙײʪʘʣʘʨ 30-35%, ʞʘʨʪʳʣʘʡ ʙײʪʘʣʘʨ 10-45% ʞᴅʥʝ ʰᴇʧʪʝʩʽʥʜʝʨ 30% ײץʨʘʡʪʳʥ 

ᴅʨʪװʨʣʽ ʪʽʨʰʽʣʽʢ ʬʦʨʤʘʣʘʨʳʥʘʥ ʞʳʣ ʙʦʡʳ ʞʘʡʳʣʳʤʜʳץ ʘʛʨʦʬʠʪʦʮʝʥʦʟʜʘʨ ʞʘʩʘʫʜʳש 

ʦʨʳʥʜʳʣʳסʳʥ ʢᴇʨʩʝʪʪʽ. ɸʩʪʨʘʭʘʥʴ ʦʙʣʳʩʳ ʞʘסʜʘʡʳʥʜʘ (ɹʦʛʜʠʥʩʢ ʘʛʨʦʦʨʤʘʥ 

ʰʘʨʫʘʰʳʣʳסʳʥʳס שʳʣʳʤʠ-ʟʝʨʪʪʝʫ ʞᴅʥʝ ʪᴅʞʽʨʠʙʝʣʽʢ ʩʪʘʥʮʠʷʩʳ) ʅ.ɸ. ʄʘʪʚʝʝʚ [7] 

ʪʝʨʝʩʢʝʥ ʤʝʥ ʪʘʨ ʞʘʧʳʨʘץʪʳ ʙʠʜʘʡ ʰᴇʙʽʥʽש ʰᴇʧ ץʦʩʧʘʩʳʥʘʥ 1,73 ʪ/ʛʘ ײץʨסʘץ ʤʘʩʩʘ, 

ʢʠʧʘʨʠʩʧʝʥ ʪʝʨʝʩʢʝʥʥʝʥ 2,3 ʪ/ʛʘ ײץʨסʘץ ʤʘʩʩʘ ʘʣʳʥʘʪʳʥʳʥ, ʘʣ ʉʪʘʚʨʦʧʦʣʴ ᴇʣʢʝʩʽʥʜʝ 

(ɸʱʳʢᴇʣ ʦʨʤʘʥ ʰʘʨʫʘʰʳʣʳסʳ סʳʣʳʤʠ-ʟʝʨʪʪʝʫ ʪᴅʞʽʨʠʙʝ ʩʪʘʥʮʠʷʩʳ) ʝש ʞʦסʘʨʳ ײץʨסʘץ 

ʤʘʩʩʘ ᴇʥʽʤʜʽʣʽʛʽ ʪʝʨʝʩʢʝʥ ʤʝʥ ʢʠʧʘʨʠʩ ʰᴇʧ ץʦʩʧʘʩʳʥʘʥ ʘʣʳʥסʘʥʳʥ ʘʥʳץʪʘʜʳ - 2,0 ʪ/ʛʘ. 

ɸ.ʅ.ʂʦʩʪʷʢʦʚ ʘʪʳʥʜʘסʳ ɹװʢʽʣʨʝʩʝʡʣʽʢ ʛʠʜʨʦʪʝʭʥʠʢʘ ʞᴅʥʝ ʤʝʣʠʦʨʘʮʠʷ סʳʣʳʤʠ-

ʟʝʨʪʪʝʫ ʠʥʩʪʠʪʫʪʳʥʳש ʟʝʨʪʪʝʫʰʽʣʝʨʽ ײץʨסʘץ ʞʝʨʣʝʨʜʝ ʢᴇʧ ʢʦʤʧʦʥʝʥʪʪʽ ʞʘʡʳʣʳʤʜʘʨʜʳ 

 ʰʽʥ ʥʝʛʽʟװ ʨʫײץ ʳʤʜʳ ʞʘʡʳʣʳʤʜʘʨʜʳץײʨʣʽ ʪװʨʫ ᴅʜʽʩʽʥʝ ʧʘʪʝʥʪ ʘʣʜʳ [8]. ʂᴇʧ ʪײץ

ʨʝʪʽʥʜʝ ʤʠʷ ʪʘʤʳʨʳʥʳש ʝʢʽ ʪװʨʽ, ʰᴇʣ ʙʠʜʘʡ ʰᴇʙʽ ʞᴅʥʝ ʞʘʡʳʣʳʧ ʞʘʪץʘʥ ʞʫʩʘʥ 

ʧʘʡʜʘʣʘʥʳʣʜʳ. 

ʉʦʣʪװʩʪʽʢ-ʙʘʪʳʩ ʂʘʩʧʠʡ ʘʡʤʘסʳ ʞʘסʜʘʡʳʥʜʘ ɹʘʨʭʘʥ ʠʟʝʥʷʩʳ ʤʝʥ ɸʣʩʫ 

ʢʘʤʬʦʨʦʩʤʘʩʳ ʩʦʨʪʪʘʨʳʥʳש ʙʽʨ ʪʝʢʪʽ ʜʘץʳʣʜʘʨʳ, ʩʦʥʜʘʡ-ʘץ ɹʘʨʭʘʥ ʠʟʝʥʷʩʳ, ʩײʨ 

ʪʝʨʝʩʢʝʥ ʊʫʣʢʠʥ + ɸʣʩʫ ʢʘʤʬʦʨʦʩʤʘʩʳ + ʢᴇʧʞʳʣʜʳץ ʰᴇʧʪʝʨ (ײʟʳʥʰʘ ʙʠʜʘʡ ʰᴇʙʽ, ʪʘʨ 

ʞʘʧʳʨʘץʪʳ ʙʠʜʘʡ ʰᴇʙʽ, ʙᴇʨʽʪ) ʩʠʷץʪʳ ʢᴇʧ ʪʝʢʪʽ ʜʘץʳʣʜʘʨ ʙʦʡʳʥʰʘ ʟʝʨʪʪʝʫʣʝʨ 

ʞװʨʛʽʟʽʣʜʽ. ɸʡʪʘ ʢʝʪʫ ʢʝʨʝʢ, ʢᴇʧ ʪʝʢʪʽ ʜʘץʳʣ ʘʣʪʳ ʞʳʣ ʽʰʽʥʜʝ ʝש ʞʦסʘʨʳ ʦʨʪʘʰʘ 

ᴇʥʽʤʜʽʣʽʢ ʙʝʨʜʽ: 23,4 ʮ/ʛʘ ײץʨסʘץ ʞʝʫʛʝ ʞʘʨʘʤʜʳ ʞʝʤ ʤʘʩʩʘʩʳ [9]. 

 שʘʥ ʞʘʡʳʣʳʤʜʘʨʜʳסʳʟʜʳ ʤᴅʩʝʣʝ - ʪʦʟשʞʝʤ-ʰᴇʧ ᴇʥʜʽʨʽʩʽʥʜʝʛʽ ʤʘ ץʘסʨײפ

ᴇʥʽʤʜʽʣʽʛʽʥ ץʘʣʧʳʥʘ ʢʝʣʪʽʨʫ. ʉʦʣʪװʩʪʽʢ ʂʘʩʧʠʡ ʘʡʤʘסʳʥʜʘ ʪʦʧʳʨʘץ ʧʝʥ ᴇʩʽʤʜʽʢʪʝʨʜʽש 

ʜʝʛʨʘʜʘʮʠʷ ʤᴅʩʝʣʝʣʝʨʽ ʟʝʨʪʪʝʣʜʽ, ʞᴅʥʝ ײʩʳʥʳʣסʘʥ ʰʝʰʽʤ ʢᴇʧʞʳʣʜʳץ ʰᴇʧʪʽ 
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ᴇʩʽʤʜʽʢʪʝʨʜʽש ᴇʩʽʨʽʣʛʝʥ ʘʥʘʣʦʛʪʘʨʳʥ ʩʦʟʳʣסʘʥ ʙʠʜʘʡ ʰᴇʙʽʥʽש (ʉʪʘʚʨʦʧʦʣʴʩʢʠʡ 10 ʞᴅʥʝ 

ʉʦʣʦʥʯʘʢʦʚʳʡ ʩʦʨʪʪʘʨʳ), ץʳʨʣʳ ʙʠʜʘʡ ʰᴇʙʽʥʽש (ɺʠʢʨʦʚ ʩʦʨʪʳ) ʞᴅʥʝ ץʳʨʩʳʟ ʙʨʦʤ 

ʰᴇʙʽʥʽש (ʉʪʘʚʨʦʧʦʣʴʩʢʠʡ 31 ʩʦʨʪʳ) ʪʘʙʠסʠ ʪװʨʜʝ ʜʝʛʨʘʜʘʮʠʷʣʘʥסʘʥ ʬʠʪʦʮʝʥʦʟʳʥʘ 

ʝʥʛʽʟʫʜʽ ץʘʤʪʠʜʳ [10]. 

ɾʘʡʳʣʳʤʜʘʨʜʳ ʧʘʡʜʘʣʘʥʫ ᴅʜʽʩʪʝʨʽʥ ʝʩʢʝʨʫʜʽש ʤʘשʳʟʜʳʣʳסʳʥ ʄ.ʋʨʪʥʘʩʘʥ ʤʝʥ 

ʕ.ʃ.ʃʶʙʘʨʩʢʠʡ [11] ʞʘʡʳʣʳʤʜʘʨʜʳש ʪʦʟʫ ʜᴅʨʝʞʝʩʽʥ, ᴇʩʽʤʜʽʢ ʞʘʤʳʣסʳʩʳʥʳש ʜʝשʛʝʡʽʥ 

ʞᴅʥʝ ᴇʩʽʤʜʽʢʪʝʨ ץʘʫʳʤʜʘʩʪʳסʳʥʳש ᴇʥʽʤʜʽʣʽʛʽʥ ʘʥʳץʪʘʫ ʢʝʟʽʥʜʝ ʪʘʣץʳʣʘסʘʥ. 

1970 ʞʳʣʜʘʨʜʳש ʙʘʩʳʥʜʘ ʝʣʜʽש ʩʦʣʪװʩʪʽʢ ʰᴇʣʜʽ ʘʡʤʘסʳʥʜʘ ʤʘʣ ʞʘʶʜʳש 

ʞʘʡʳʣʳʤ ᴇʥʽʤʜʽʣʽʛʽʥʝ ᴅʩʝʨʽ ʟʝʨʪʪʝʣʜʽ. ɿʝʨʪʪʝʫ ʝʨʪʝ ʢᴇʢʪʝʤʜʝ ʞʘʶ ʪʘʙʠסʠ 

ʞʘʡʳʣʳʤʜʘʨʜʘסʳ ײץʥʜʳ ᴇʩʽʤʜʽʢ ʪװʨʣʝʨʽʥʽש ᴇʩʫʽʥʝ ʢʝʨʽ ᴅʩʝʨ ʝʪʝʪʽʥʽʥ, ʘʣ ʦʥʳ ʩᴅʫʽʨ 

ʘʡʳʥʳש ʦʨʪʘʩʳʥʘʥ ʙʘʩʪʘʧ ʧʘʡʜʘʣʘʥʫ ʦʣʘʨʜʳש, ᴅʩʽʨʝʩʝ ʘץ ʞʫʩʘʥʥʳש ᴇʥʽʤʜʽʣʽʛʽʥ 

ʘʨʪʪʳʨʘʪʳʥʳʥ ʢᴇʨʩʝʪʪʽ [12]. ʉʦʥʜʘʡ-ʘץ, ʝʨʪʝ ʢᴇʢʪʝʤʜʝ ʞʝʪʽ ʞʳʣ ʙʦʡʳ ʙʘץʳʣʘʥʙʘʡʪʳʥ, 

ʪײʨʘץʪʳ ʞʘʶ ʞʫʩʘʥ-ʞʘʩʳʣ ʞʘʡʳʣʳʤʜʳ ʰʘʣסʳʥʜʳ ʘʨʘʤʰᴇʧʪʽ ʞʘʡʳʣʳʤסʘ 

ʘʡʥʘʣʜʳʨסʘʥʳ ʘʥʳץʪʘʣʜʳ [13]. 

ʄʳʩʘʣ ʨʝʪʽʥʜʝ ʂʘʥʘʜʘʥʳש ʄʘʥʠʪʦʙʘ ʧʨʦʚʠʥʮʠʷʩʳʥʜʘסʳ ʳʣסʘʣʜʳ ʞʘʡʳʣʳʤʜʘʨʜʳ 

ʝʨʪʝ ʞᴅʥʝ ʰʘʤʘʜʘʥ ʪʳʩ ʞʘʶʜʳ ʢʝʣʪʽʨʫʛʝ ʙʦʣʘʜʳ, ʙײʣ ᴇʩʽʤʜʽʢʪʝʨ ץʘʫʳʤʜʘʩʪʳסʳʥʳש ʪװʨ 

 ʰʘʤʘʜʘʥ ʪʳʩ ʢᴇʙʝʶʽʥʝ שʨʣʝʨ ʩʘʥʳʥʳװʘ ʜʘ ʪץʨʘʤʳʥ ᴇʟʛʝʨʪʽʧ, ʘʨʘʤʰᴇʧʪʝʨ ʤʝʥ ʙʘʩײץ

ᴅʢʝʣʜʽ. ʆʨʪʘʰʘ ʞʘʶ ʤʘʫʩʳʤʥʳש ʩʦשʳʥʘ ʜʝʡʽʥ ᴇʩʽʤʜʽʢʪʝʨ ץʘʫʳʤʜʘʩʪʳסʳʥʳש 

ᴅʨʪװʨʣʽʣʽʛʽ ʤʝʥ ʪʽʨʰʽʣʽʢʢʝ ץʘʙʽʣʝʪʪʽʣʽʛʽʥʽש ʦʨʪʘʰʘ ʜʝשʛʝʡʜʝ ץʘʣʫʳʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʪʽ 

[14]. ᴆʪʢʝʥ סʘʩʳʨʜʳ90 ש-ʞʳʣʜʘʨʳʥʜʘ ʙʘʩʪʘʣסʘʥ ʵʢʦʣʦʛʠʷʣʳץ ʞᴅʥʝ ʵʢʦʥʦʤʠʢʘʣʳץ 

ᴇʟʛʝʨʽʩʪʝʨʜʽש ʧʘʡʜʘ ʙʦʣʫʳʥ ʝʩʢʝʨʝ ʦʪʳʨʳʧ, ʤʘʣ ʰʘʨʫʘʰʳʣʳסʳʥʜʘ ᴅʨʪװʨʣʽ ʤʝʥʰʽʢ 

 ʳʣʳʤʠס ʳʪʳʥʜʘסʠ ʞʘʡʳʣʳʤʜʘʨʜʳ ʪʠʽʤʜʽ ʧʘʡʜʘʣʘʥʫ ʙʘסʳ ʪʘʙʠסʨʳʣʳʤʜʘʨʳʥʜʘײץ

ʞײʤʳʩʪʘʨ ʞװʨʛʽʟʽʣʫʜʝ ʞᴅʥʝ ʞʘʡʳʣʳʤʜʳץ ʞʝʨʣʝʨʜʽש ʜʝʛʨʘʜʘʮʠʷʩʳʥʳש ʩʠʧʘʪʪʘʤʘʣʘʨʳ 

ʘʥʳץʪʘʣʫʜʘ [15]. 

ʄʘʪʝʨʠʘʣ ʤʝʥ ᴅʜʽʩʪʝʨ. פʘשʪʘʨ ʘʡʳʥʜʘ ʞʦסʘʨʳ ᴇʥʽʤʜʽ ʞʘʡʳʣʳʤʜʘʨʜʳ ײץʨʫ 

ʙʦʡʳʥʰʘ ʪᴅʞʽʨʠʙʝʣʝʨ ʞװʨʛʽʟʽʣʜʽ. ɽʛʽʩ ʥʦʨʤʘʩʳ ʞʫʩʘʥ (0,5 ʢʛ/ʛʘ), ʢʝʡʨץײ (8 ʢʛ/ʛʘ), 

ʰʦʛʦʥ (12 ʢʛ/ʛʘ), ץʘʨʘ ʩʝʢʩʝʫʽʣ (4 ʢʛ/ʛʘ) ʞᴅʥʝ ʢʘʤʬʦʨʘ (6 ʢʛ/ʛʘ) װʰʽʥ ʪʘʟʘ ʝʛʫ 

ʥʦʨʤʘʩʳʥʳ15-20% ש-ʳ ʝʩʝʙʽʥʝʥ ʝʩʝʧʪʝʣʜʽ. ɽʛʽʩ ʪʝʨʝשʜʽʛʽ 0,5-1 ʩʤ ʙʦʣʜʳ, ʘʣ ʩʝʙʫ ᴅʜʽʩʽ 

ʪʘʨʘʪʳʣʜʳ. ʊᴅʞʽʨʠʙʝʣʝʨʛʝ ʘʨʥʘʣסʘʥ ʪʦʧʳʨʘץ ᴇʪʢʝʥ ʢװʟʜʝ ʜʘʡʳʥʜʘʣʜʳ. ɾʝʨ ʞʳʨʪʫ 22-

25 ʩʤ ʪʝʨʝשʜʽʢʢʝ ʜʝʡʽʥ ʞװʨʛʽʟʽʣʜʽ, ʘʣ ʞʳʨʪʳʣסʘʥ ʞʦʣʘץʪʳש ʝʥʽ 10 ʤ ʙʦʣʜʳ. 

ɼʘʣʘʣʳץ ʪᴅʞʽʨʠʙʝ ʘʣʜʳʥʜʘ ʪץײʳʤʜʘʨʜʳש ʩʝʙʫ ʩʘʧʘʩʳ ʘʥʳץʪʘʣʜʳ: ʞʫʩʘʥ, ʢʝʡʨץײ, 

ʢʘʤʬʦʨʦʩʤʘ, ʯʦʛʦʥ ʞᴅʥʝ ʩʝʢʩʝʫʽʣ ʪץײʳʤʜʘʨʳʥʳש ᴇʥʫ ʞʳʣʜʘʤʜʳסʳ ʄɽʄʉʊ 13056. 6-

67 ʙʦʡʳʥʰʘ. ɹʘʨʣʳץ ʟʝʨʪʪʝʫʣʝʨ ʤʝʥ ʙʘץʳʣʘʫʣʘʨ ʞʘʡʳʣʳʤʜʳץ ʞʝʨʣʝʨʜʽש (ʪʘʫ 

ʝʪʝʛʽʥʜʝʛʽ ʞᴅʥʝ ʰᴇʣʜʽ ʘʡʤʘץʪʘʨʜʳש) ʙʝʣʛʽʣʝʥʛʝʥ ʨʝʣʴʝʬʽʥʝ ʞᴅʥʝ ʞʝʨ ʘʩʪʳ ʩʫʣʘʨʳʥʳש 

ʪʝʨʝשʜʽʛʽʥʝ (6-8 ʤ ʪʝʨʝשʜʽʢʢʝ ʜʝʡʽʥ; 10-12 ʤ) ʩᴅʡʢʝʩ ʞװʨʛʽʟʽʣʜʽ. ʊᴅʞʽʨʠʙʝʣʽʢ ʫʯʘʩʢʝʣʝʨ 

ʊװʨʢʽʩʪʘʥ ʦʙʣʳʩʳʥʳש ʆʨʜʘʙʘʩʳ ʘʫʜʘʥʳʥʜʘסʳ ʪʘʫ ʙᴇʢʪʝʨʽʥʜʝʛʽ ʩʫʘʨʳʣʤʘʡʪʳʥ ʞʝʨʜʝ 

ʦʨʥʘʣʘʩץʘʥ. 

ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ ʤʝʥ ʪʘʣץʳʣʘʫ ɿʝʨʪʪʝʫ ʞʳʣʳʥʜʘסʳ ʘʫʘ ʨʘʡʳ ʞʘסʜʘʡʣʘʨʳ 

ʦʥʰʘ ץʦʣʘʡʣʳ ʙʦʣʤʘʜʳ, ʙײʣ ᴇʟ ʢʝʟʝʛʽʥʜʝ ײץʨסʘץ ʜʘץʳʣ ʪץײʳʤʜʘʨʳʥʳש ʩʝʙʫ ʩʘʧʘʩʳʥʘ 

ᴅʩʝʨ ʝʪʪʽ. ʆʨʪʘ-ʰʘ ʢᴇʧʞʳʣʜʳץ ʞʘʫʳʥ-ʰʘʰʳʥ ʤᴇʣʰʝʨʽ 221 ʤʤ. ʊʦʧʳʨʘץ ʢᴅʜʽʤʛʽ ʩʘʟʜʳ 

ʩʠʨʦʟʝʤ, ᴇʩʽʤʜʽʢʪʝʨʽ ʵʬʝʤʝʨʣʽ ʞᴅʥʝ ʞʫʩʘʥʜʳ. ɸʨʳʩ ʘʫʜʘʥʳʥʳש ʜʘʣʘʣʳץ ʘʡʤʘסʳʥʜʘ 

ʪʦʧʳʨʘץ ʞʘʤʳʣסʳʩʳʥʳש ʥʝʛʽʟʽ ʞʝשʽʣ ײץʤʜʳ ʩʘʟʜʳ ʩʠʨʦʟʝʤ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ, 

ʦשʪװʩʪʽʢʪʝʥ ʩʦʣʪװʩʪʽʢʢʝ ץʘʨʘʡ ʦʨʥʘʣʘʩץʘʥ ʢʝʡʜʝ ʙʝʢʽʪʽʣʛʝʥ ײץʤʜʳ ʞʦʪʘʣʘʨ ʙʘʨ. ʂʣʠʤʘʪ 

ʢװʨʪ ʢʦʥʪʠʥʝʥʪʘʣʴʜʳ, ʦʨʪʘʰʘ ʢᴇʧʞʳʣʜʳץ ʞʘʫʳʥ-ʰʘʰʳʥ ʤᴇʣʰʝʨʽ 206 ʤʤ. ɾʘʟ ᴇʪʝ 

ʳʩʪʳץ ʞᴅʥʝ ײץʨסʘץ, ʦשʪװʩʪʽʢ-ʙʘʪʳʩʪʘʥ ʞʠʽ ʳʩʪʳץ ʞʝʣ ʩʦסʘʜʳ. 

 ɽʛʽʩʪʽʢ ץʘʙʘʪʳʥʜʘסʳ ʛʫʤʫʩ ʤᴇʣʰʝʨʽ 0,32-0,80%. ᴆʩʽʤʜʽʢ ʞʘʤʳʣסʳʩʳ ʞʫʩʘʥʜʳ 

ʞᴅʥʝ ʵʬʝʤʝʨʣʽ (1-ʩʫʨʝʪ). ɼʘʣʘ ʞᴅʥʝ ʪʘʫ ʙᴇʢʪʝʨʽʥʜʝʛʽ ʘʡʤʘץʪʘʨʜʘ ʞʘʫʳʥ-ʰʘʰʳʥʥʳש ʢᴇʧ 

ʙᴇʣʽʛʽ ʢװʟ-ץʳʩ-ʢᴇʢʪʝʤ ʢʝʟʝשʜʝʨʽʥʜʝ ʪװʩʝʜʽ, ʘʣ ʞʘʟʜʘ ʦʥʳש ʤᴇʣʰʝʨʽ ʢװʨʪ ʘʟʘʷʜʳ. 

ɾʳʣʜʳץ ʞʘʫʳʥ-ʰʘʰʳʥʥʳש ʰʘʤʘʤʝʥ 33%-ʳ ץʳʩʪʘ, ʘʣ ʰʘʤʘʤʝʥ 41%-ʳ ʢᴇʢʪʝʤʜʝ, ʘʣ 

ʢʝʡʙʽʨ ʞʝʨʣʝʨʜʝ ʦʜʘʥ ʜʘ ʢᴇʧ ʪװʩʝʜʽ. 
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1-ʩʫʨʝʪ ï ʊװʨʢʽʩʪʘʥ ʦʙʣʳʩʳʥʳש ɸʨʳʩ ʘʫʜʘʥʳʥʳש ʪʘʫ ʙᴇʢʪʝʨʽʥʜʝʛʽ ʞᴅʥʝ ʜʘʣʘʣʳץ 

ʘʡʤʘץʪʘʨʳʥʜʘסʳ ʪᴅʞʽʨʠʙʝʣʽʢ ʫʯʘʩʢʝʣʝʨʜʽש ʪʘʙʠסʠ ʞʘʡʳʣʳʤ ʘʣץʘʙʳ 

 

ʂװʟʜʝ ʞʘʫʳʥ-ʰʘʰʳʥ ʤᴇʣʰʝʨʽ 15-ʪʝʥ 20%-סʘ ʜʝʡʽʥ ʞʝʪʝʜʽ. ɾʘʟ ʤʝʟʛʽʣʽ ʝש ʘʟ 

ʞʘʫʳʥ-ʰʘʰʳʥʤʝʥ ʩʠʧʘʪʪʘʣʘʜʳ ð ʪʝʢ 5-10%, ʘʣ ʦשʪװʩʪʽʢ ʘʡʤʘץʪʘʨʜʘ ʪʝʢ 2-3%. ɾʘʟʜʘ 

ʰᴇʣʜʽ ʘʡʤʘץʪʘʨʜʘ ʦʨʪʘʰʘ ʩʘʣʳʩʪʳʨʤʘʣʳ ʳʣסʘʣʜʳʣʳ20% ץ-ʜʘʥ ʘʩʧʘʡʜʳ, ʘʣ ʢʝʡʙʽʨ 

ʞʝʨʣʝʨʜʝ 5%-סʘ ʜʝʡʽʥ ʪᴇʤʝʥʜʝʫʽ ʤװʤʢʽʥ. 

2024 ʞʳʣסʳ ʘʫʘ ʨʘʡʳ ʞʘסʜʘʡʣʘʨʳʥʘ ʥʘʫʨʳʟ ʞᴅʥʝ ʤʘʫʩʳʤ ʘʡʣʘʨʳʥʜʘסʳ 

ʘʥʦʤʘʣʴʜʳ ʪʝʤʧʝʨʘʪʫʨʘʣʘʨ ʢʽʨʜʽ. ɹʠʳʣסʳ ʘʫʘ ʨʘʡʳ ʞʘסʜʘʡʣʘʨʳʥ ʢᴇʟʙʝʥ ʙʘץʳʣʘʫ 

 ʘʥסʘʣץ ʘʥʳʥ, ʘʣסʘʣʜʳ ʙʦʣסʨʜʝ ʞʳʣʳ ʞᴅʥʝ ʳʣװʙʽʨʽʥʰʽ ʘʡʳ ʩʘʣʳʩʪʳʨʤʘʣʳ ʪ שʳʩʪʳץ

ʘʡʣʘʨ ʩʘʣʳʩʪʳʨʤʘʣʳ ʪװʨʜʝ ʩʫʳץ ʙʦʣסʘʥʳʥ ʢᴇʨʩʝʪʪʽ. ʄʳʩʘʣʳ, ɸʨʳʩ ʘʫʜʘʥʳʥʳש ʜʘʣʘ 

ʘʡʤʘסʳʥʜʘסʳ ʩʳʥʘץ ʧʦʣʠʛʦʥʳʥʜʘ ץʘשʪʘʨʜʘסʳ ʢװʥʜʽʟʛʽ ʪʝʤʧʝʨʘʪʫʨʘ ʦʨʪʘʰʘ ʝʩʝʧʧʝʥ -

7°C-ʪʘʥ -10°C-ץʘ ʜʝʡʽʥ, ʘʣ ʪװʥʛʽ ʪʝʤʧʝʨʘʪʫʨʘ -12°C-ʪʘʥ -15°C-ץʘ ʜʝʡʽʥ ʙʦʣʜʳ. ɸץʧʘʥ 

ʘʡʳʥʜʘ ʪʝʤʧʝʨʘʪʫʨʘʥʳש ʰʘʤʘʣʳ ʢᴇʪʝʨʽʣʫʽ ʪʽʨʢʝʣʜʽ, ʦʥʜʘ ʪʝʤʧʝʨʘʪʫʨʘ ʩᴅʡʢʝʩʽʥʰʝ -5°C-

ʪʘʥ -8°C-ץʘ ʜʝʡʽʥ ʞᴅʥʝ -10°C-ʪʘʥ -12°C-ץʘ ʜʝʡʽʥ ʙʦʣʜʳ. ɸץʧʘʥ ʘʡʳʥʜʘ ʪײʨʘץʪʳ ץʘʨ 

ʞʘʤʳʣסʳʩʳ ʙʘʡץʘʣʜʳ, ʘʣ ץʘשʪʘʨʜʘסʳ ʞʘʫʳʥ-ʰʘʰʳʥ ץʘʨʣʳ ʙʦʨʘʥ ʤʝʥ ʞʘשʙʳʨʜʘʥ 

ʪײʨʜʳ. ɼʝʛʝʥʤʝʥ, ʥʘʫʨʳʟ ʘʡʳ ʩʫʳץ ,ץʘʣʳץ שʘʨ ʤʝʥ ʞʘשʙʳʨ ʞʘʫסʘʥʳʥ ʘʪʘʧ ᴇʪʢʝʥ ʞᴇʥ. 

ʂᴇʢʪʝʤʛʽ ʢʝʟʝשʜʝ ʪʽʨʢʝʣʛʝʥ ʘʥʦʤʘʣʴʜʳ ʪʝʤʧʝʨʘʪʫʨʘ ʞʘסʜʘʡʣʘʨʳʥʳש ʙʦʣʫʳ ᴇʩʽʤʜʽʢ 

ʢᴇʰʝʪʪʝʨʽʥʽש ʢʝʰ ʰʳסʫʳʥʘ, ʩʦʥʜʘʡ-ʘץ ʦʣʘʨʜʳש ᴇʩʫʽ ʤʝʥ ʜʘʤʫʳʥʘ ᴅʩʝʨ ʝʪʪʽ. 

ʂᴇʢʪʝʤ ʘʡʣʘʨʳʥʜʘסʳ ʞʘשʙʳʨʣʳ ʘʫʘ ʨʘʡʳ ʥʘʫʨʳʟʜʳש ʘʣסʘʰץʳ ʦʥ ʢװʥʜʽʛʽʥʜʝ 

ʙʘʡץʘʣʜʳ, ʩᴅʫʽʨʜʽש ʝʢʽʥʰʽ ʞʘʨʪʳʩʳʥʜʘ ʞʘשʙʳʨ ʤװʣʜʝʤ ʞʘʫʤʘʜʳ. ʄʘʤʳʨ ʘʡʳʥʜʘ ʜʘ 

ʘʟʜʘʧ ʞʘʫʳʥ-ʰʘʰʳʥ ʙʦʣʜʳ. ʓʩʪʳץ ʘʫʘ ʨʘʡʳ ʤʘʫʩʳʤʥʳש ʘʷסʳ ʤʝʥ ʰʽʣʜʝʥʽש ʙʘʩʳʥʜʘ 

ʙʘʩʪʘʣʜʳ, ʦʨʪʘʰʘ ʪʝʤʧʝʨʘʪʫʨʘ 36ÁC-ʪʘʥ 40ÁC-ץʘ ʜʝʡʽʥ ᴇʟʛʝʨʜʽ.  

2 ʞᴅʥʝ 3 ʩʫʨʝʪʪʝʨʜʝ ʢᴇʨʩʝʪʽʣʛʝʥ 2024 ʞʳʣסʘ ʘʨʥʘʣסʘʥ ʤʝʪʝʦʨʦʣʦʛʠʷʣʳץ 

ʜʝʨʝʢʪʝʨʛʝ ʩᴅʡʢʝʩ, ʘʫʘ ʪʝʤʧʝʨʘʪʫʨʘʩʳʥʳש ʝש ʞʦסʘʨʳ ʢᴇʪʝʨʽʣʫʽ ʤʘʫʩʳʤ ʞᴅʥʝ ʰʽʣʜʝ 

ʘʡʣʘʨʳʥʜʘ ʙʦʣʘʪʳʥʳ ʘʥʳץ, ʙײʣ ᴇʩʽʤʜʽʢʪʝʨʜʽש ᴇʩʫʽ ʤʝʥ ʜʘʤʫʳʥʘ ʘʡʪʘʨʣʳץʪʘʡ ᴅʩʝʨ ʝʪʝʜʽ. 

ʊʘʫ ʝʪʝʛʽʥʜʝʛʽ ʞᴅʥʝ ʜʘʣʘ ʘʡʤʘץʪʘʨʳʥʜʘ ʪץײʳʤʜʳ ʢᴇʧ ʢʦʤʧʦʥʝʥʪʪʽ ʞʘʡʳʣʳʤʜʘʨʜʳ 

ʩᴅʪʪʽ ʦʨʥʘʣʘʩʪʳʨʫ װʰʽʥ ʞʫʩʘʥ, ʢʝʡʨץײ, ʢʦʤʬʦʨʦʩʤʘ, ʯʦʛʦʥ ʞᴅʥʝ ʩʝʢʩʝʫʽʣ ʩʠʷץʪʳ ʢᴇʧ 

ʢʦʤʧʦʥʝʥʪʪʽ ײץʨסʘץ ʘʟʳץʪʳץ ʜʘץʳʣʜʘʨ ʪץײʳʤʜʘʨʳʥʳש ʝʛʫ ʩʘʧʘʩʳʥ ʘʥʳץʪʘʫ ᴇʪʝ 

ʤʘשʳʟʜʳ. ɿʝʨʪʪʝʫʣʝʨ ײץʨסʘץ ʜʘץʳʣʜʘʨʜʳש ʟʝʨʪʭʘʥʘʣʳץ ᴇʥʫ ʜʝשʛʝʡʽ 5-ʪʝʥ 30%-סʘ ʜʝʡʽʥ 

ʝʢʝʥʽʥ ʢᴇʨʩʝʪʪʽ, ʙײʣ ʦʨʪʘʰʘ ײʟʘץ ʤʝʨʟʽʤʜʽ ʜʝʨʝʢʪʝʨʛʝ ʩᴅʡʢʝʩ ʢʝʣʝʜʽ (1-ʢʝʩʪʝ). 

ʂʝʩʪʝ ʜʝʨʝʢʪʝʨʽʥʝʥ ʢᴇʨʽʥʽʧ ʪײʨסʘʥʜʘʡ, ʞʫʩʘʥʥʳש ᴇʥʫ ʜʝשʛʝʡʽ 19%-ʜʘʥ ʘʩʧʘʜʳ. 

ɸʣʜʳʥ ʘʣʘ ᴇשʜʝʣʤʝʛʝʥ ʢװʡʨʝʫʽʢ ʞᴅʥʝ ʰʦסʘʥ ʪץײʳʤʜʘʨʳʥʳש ᴇʥʫ ʜʝשʛʝʡʽ ʩᴅʡʢʝʩʽʥʰʝ 

25% ʞᴅʥʝ 8% ʙʦʣʜʳ (2-ʩʫʨʝʪ). 

ɾʫʩʘʥ ʤʝʥ ץʘʨʘʤʘʪʘʫʜʳש ᴇʥʫ ʜʝשʛʝʡʽ 41,3-ʪʝʥ 50,0 ʧʘʡʳʟסʘ ʜʝʡʽʥ ʙʦʣʜʳ. ɽש 

ʪᴇʤʝʥʛʽ ʢᴇʨʩʝʪʢʽʰ ʩʝʢʩʝʫʽʣʜʝ ʙʘʡץʘʣʜʳ, ʦʣ 8,5 ʧʘʡʳʟʜʳ ײץʨʘʜʳ, ʙײʣ ʛʝʢʪʘʨסʘ ʩʝʙʫ 

ʤᴇʣʰʝʨʽʥ ʘʥʳץʪʘסʘʥ ʢʝʟʜʝ ʝʩʢʝʨʽʣʫʽ ʢʝʨʝʢ (3-ʩʫʨʝʪ). 
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3-ʩʫʨʝʪ ï ɸʡ ʩʘʡʳʥסʳ ʞʘʫʳʥ-ʰʘʰʳʥʥʳש ʞʘʣʧʳ ʤᴇʣʰʝʨʽ, ʤʤ (2024 ʞ.) 

 

ɿʝʨʪʭʘʥʘʣʳץ ʪץײʳʤ ᴇʥʫʽʥ ʪʝʢʩʝʨʫʤʝʥ ץʘʪʘʨ, ʢᴇʧ ʢʦʤʧʦʥʝʥʪʪʽ ʞʘʡʳʣʳʤʜʘʨʜʳ 

 ʳʤץײʪ שʳʣʜʘʨʳʥʳץʞʝʤʰᴇʧ ʜʘ ץʘסʨײץ ʙʽʨʽ ï שʳʟʜʳ ʰʘʨʪʪʘʨʳʥʳשʤʘ שʝ שʨʫʜʳײץ

ʦʨʥʘʣʘʩʪʳʨʫʜʳש ʦשʪʘʡʣʳ ʪʝʨʝשʜʽʛʽʥ, ʩʦʥʜʘʡ-ʘץ ʦʣʘʨʜʳ ʩʝʙʫ ʢʝʟʽʥʜʝʛʽ ʝʛʽʩʪʽʢ ץʘʙʘʪʳʥ 

ʘʥʳץʪʘʫ. ʊץײʳʤ ʦʨʥʘʣʘʩʪʳʨʫʜʳש ʦשʪʘʡʣʳ ʪʝʨʝשʜʽʛʽ ʤʝʥ ʝʛʽʩʪʽʢ ץʘʙʘʪʳ ʢᴅʜʽʤʛʽ ʩʠʨʦʟʝʤ 

ʪʦʧʳʨʘץʪʘʨʳʥʜʘ ʢʝʣʝʩʽ ʩʭʝʤʘʣʘʨ ʙʦʡʳʥʰʘ װʰ ʜʘʥʘʜʘ ʘʥʳץʪʘʣʜʳ: ʪץײʳʤ ʦʨʥʘʣʘʩʪʳʨʫ 

ʪʝʨʝשʜʽʛʽ 6-8 ʩʤ, ʝʛʽʩʪʽʢ ץʘʙʘʪʳ 10-22 ʩʤ; ʪץײʳʤ ʦʨʥʘʣʘʩʪʳʨʫ ʪʝʨʝשʜʽʛʽ 6-8 ʩʤ, ʝʛʽʩʪʽʢ 

 שʪʳץʜʽʛʽ 3-5 ʩʤ, ʘʣ ʪʦʧʳʨʘשʪʘʡʣʳ ʪʝʨʝשʦ שʳʤ ʦʨʥʘʣʘʩʪʳʨʫʜʳץײʘʙʘʪʳ 22-30 ʩʤ; ʪץ

 ʳʤץײʜʽʛʽ 30-32 ʩʤ ʙʦʣʜʳ. ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʩʽʥʜʝ ʪשʪʝʨʝ שʘʙʘʪʳʥʳץ ʛʽשʩʪʽװ

ʦʨʥʘʣʘʩʪʳʨʫʜʳש ʦשʪʘʡʣʳ ʪʝʨʝשʜʽʛʽ 3-5 ʩʤ, ʘʣ ʪʦʧʳʨʘץʪʳװ שʩʪʽשʛʽ ץʘʙʘʪʳʥʳש ʪʝʨʝשʜʽʛʽ 

30-32 ʩʤ ʝʢʝʥʽ ʘʥʳץʪʘʣʜʳ. ʊץײʳʤʥʳש ʪʘʷʟ ʦʨʥʘʣʘʩʫʳ ʪʦʧʳʨʘץʪʳש ʪʝʟ ʪʳסʳʟʜʘʣʫʳ ʤʝʥ 

 ʜʽʢʢʝ ʜʝʡʽʥ ʞʳʨʪʫ ʢᴇʢʪʝʤʜʝ ʩʫשʩʽʥʜʽʨʽʣʝʜʽ, ʘʣ 30-32 ʩʤ ʪʝʨʝװʘʪʘʶʳʤʝʥ ʪץ

ᴇʪʢʽʟʛʽʰʪʽʛʽʥʽש ʞʦסʘʨʳʣʘʫʳʥʘ ʙʘʡʣʘʥʳʩʪʳ ʪʦʧʳʨʘץʪʳײ שʟʘץ ʤʝʨʟʽʤʜʽ ʙʦʩʘשʩʫʳʥʘ ʞᴅʥʝ 

ʳʣסʘʣʜʳש ʩʘץʪʘʣʫʳʥʘ ʳץʧʘʣ ʝʪʝʜʽ (1-ʢʝʩʪʝ).  
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1-ʢʝʩʪʝ ï פʫʘשʰʳʣʳץץʘ ʪᴇʟʽʤʜʽ ᴇʩʽʤʜʽʢʪʝʨ ʪץײʳʤʜʘʨʳʥʳש ʝʛʫ ʩʘʧʘʩʳ, 2024 ʞ. 

 

ʊװʨʽ  ʊץײʳʤ 

ʪʘʟʘʣʳסʳ, % 

1000 

ʪץײʳʤʥʳש 

ʩʘʣʤʘסʳ, ʛ 

ɿʝʨʪʭʘʥʘʣʳץ ᴇʥʫ, 

% 

ᴆʩʫ ʵʥʝʨʛʠʷʩʳ 

ɾʫʩʘʥ 32 0,3 19 50,0 

 ʘʨʘʤʘʪʘʫ 37 1,2 30 41,3פ

ʂװʡʨʝʫʽʢ 55 3,8 25 33,2 

ʐʦסʘʥ 64 5,2 8 32,4 

ʉʝʢʩʝʫʣ 57 4,7 5 8,5 

 

ʄʘʫʩʳʤ ʘʡʳʥʜʘ ʜʘʣʘ ʘʡʤʘסʳʥʜʘ ײץʘשʰʳʣʳץץʘ ʪᴇʟʽʤʜʽ ᴇʩʽʤʜʽʢʪʝʨʜʽש ʝש ʞʦסʘʨʳ 

ʪʳסʳʟʜʳסʳ ʢʘʤʬʦʨʦʩʤʘʜʘ - 2,0Ñ0,3, ʯʦʛʦʥʜʘ - 1,8Ñ0,3 ʞᴅʥʝ ʩʝʢʩʝʫʽʣʜʝ - 1,4Ñ0,4 ʜʘʥʘ/ʤ2 

ʪʽʨʢʝʣʜʽ. ʊʘʫ ʝʪʝʛʽʥʜʝʛʽ ʘʡʤʘץʪʘ ᴇʩʽʤʜʽʢ ʪʳסʳʟʜʳסʳʥʳש ʝש ʞʦסʘʨʳ ʢᴇʨʩʝʪʢʽʰʽ ʞʫʩʘʥ 

(2,7Ñ0,4 ʙʽʨʣʽʢ/ʤ2) ʞᴅʥʝ ʢʝʡʨʝʫʽʢ (2,5Ñ0,3 ʙʽʨʣʽʢ/ʤ2) װʰʽʥ ʙʘʡץʘʣʜʳ. ʊʘʫ ʝʪʝʛʽʥʜʝʛʽ 

ʘʡʤʘץʪʘ ᴇʩʽʤʜʽʢ ʪʳסʳʟʜʳסʳ ʜʘʣʘ ʘʡʤʘסʳʥʘ ץʘʨʘסʘʥʜʘ ʩᴅʣ ʪᴇʤʝʥ ʙʦʣʜʳ, ʤʘʤʳʨ ʘʡʳʥʳש 

ʙʘʩʳʥʜʘ ʩᴅʡʢʝʩʽʥʰʝ 10,4 ʞᴅʥʝ 10,7 ʙʽʨʣʽʢ/ʤ2-ʛʝ ʞʝʪʪʽ. ʄʘʫʩʳʤ ʘʡʳʥʳש ʙʘʩʳʥʜʘסʳ 

ʬʝʥʦʣʦʛʠʷʣʳץ ʙʘץʳʣʘʫʣʘʨ ʜʘʣʘ ʘʡʤʘסʳʥʜʘסʳ 8,3 ʙʽʨʣʽʢ/ʤ2-ʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ, ʪʘʫʣʳ 

ʘʡʤʘץʪʘ ᴇʩʽʤʜʽʢ ʪʳסʳʟʜʳסʳʥʳש ʩᴅʣ ʞʦסʘʨʳ ʝʢʝʥʽʥ ʢᴇʨʩʝʪʪʽ (9,2 ʙʽʨʣʽʢ/ʤ2). 

ʌʝʥʦʣʦʛʠʷʣʳץ ʙʘץʳʣʘʫʣʘʨ ʞʝʢʝ ײץʘשʰʳʣʳץץʘ ʪᴇʟʽʤʜʽ ᴇʩʽʤʜʽʢʪʝʨʜʽש ʰʳסʫʳʥʘ 

ʞʘʫʳʥ-ʰʘʰʳʥ ʜʝשʛʝʡʽʥʽש, ʝʛʽʩʪʽʢ ʘʡʤʘסʳʥʜʘסʳ ʞʝʨ ʘʩʪʳ ʩʫʣʘʨʳʥʳש ʪʝʨʝשʜʽʛʽʥʽש ʞᴅʥʝ 

ʢʣʠʤʘʪʪʳץ ʞᴅʥʝ ʣʘʥʜʰʘʬʪʪʳץ ʩʠʧʘʪʪʘʤʘʣʘʨʜʳש ᴅʨʪװʨʣʽʣʽʛʽ ʘʡʪʘʨʣʳץʪʘʡ ᴅʩʝʨ ʝʪʝʪʽʥʽʥ 

ʢᴇʨʩʝʪʪʽ. ʄʘʫʩʳʤ ʘʡʳʥʜʘ ʞʘʩ ᴇʩʽʤʜʽʢʪʝʨʜʽש ʪʽʨʰʽʣʽʢ ʝʪʫ ʜʝשʛʝʡʽʥ ʙʘץʳʣʘʫ ʙʘʨʣʳץ 

ᴇʩʽʤʜʽʢʪʝʨʜʽש ʪʽʨʰʽʣʽʢʢʝ ץʘʙʽʣʝʪʪʽ ʞᴅʥʝ ᴇʩʫ ʢʝʟʝשʽʥʜʝ ʝʢʝʥʽʥ ʢᴇʨʩʝʪʪʽ. 

ɼʘʣʘ ʘʡʤʘסʳʥʳש ʪʘʙʠסʠ ʞʘʡʳʣʳʤʜʘ ʞʫʘʰʳץʪʳ ץʦשʳʨʙʘʩ (9,3Ñ0,4 ʜʘʥʘ/ʤ2) 

ʙʘʩʳʤ, ʦʜʘʥ ʢʝʡʽʥ ʘʨʧʘʙʘʩ ʰᴇʙʽ (6,3Ñ0,3 ʜʘʥʘ/ʤ2), ʩʠʨʝʢ ץʠʷץʪʳ ץʦʧʘʣʘʨʳ (3,0Ñ0,6 

ʜʘʥʘ/ʤ2) ʢʝʟʜʝʩʝʜʽ. ʐʽʣʜʝ ʘʡʳʥʜʘ ᴇʩʫ ʤʘʫʩʳʤʳʥʳש ʪʦʣʳץ ʘʷץʪʘʣʫʳʥʘ ʙʘʡʣʘʥʳʩʪʳ ʜʘʣʘ 

ʘʡʤʘסʳʥʳש ʪʘʙʠסʠ ᴇʩʽʤʜʽʢ ʞʘʤʳʣסʳʩʳʥʜʘ ץʠʷץʪʳש ʞʦסʘʣʳʧ ʢʝʪʢʝʥʽ ʙʘʡץʘʣʜʳ.  ɾʘʡʳ-

ʣʳʤ ᴇʥʽʤʜʽʣʽʛʽʥʝ ᴅʩʝʨ ʝʪʝʪʽʥ ʞᴅʥʝ ᴇʩʽʤʜʽʢ ʞʘʤʳʣסʳʩʳʥʳש ʧʨʦʝʢʪʠʚʪʽʢ ʢװʡʽʥ ʢᴇʨʩʝʪʝʪʽʥ 

ʥʝʛʽʟʛʽ ʢᴇʨʩʝʪʢʽʰʪʝʨʜʽש ʙʽʨʽ ï ᴅʨʪװʨʣʽ ʬʠʪʦʮʝʥʦʟʜʘʨʜʘסʳ ᴇʩʽʤʜʽʢʪʝʨʜʽש ʙʠʽʢʪʽʛʽʥ ᴇʣʰʝʫ. 

ʉʦʥʜʳץʪʘʥ ʙʽʟ ᴅʨʪװʨʣʽ ʪʘʙʠסʠ ʘʡʤʘץʪʘʨʜʘ ʢʝש ʪʘʨʘʣסʘʥ ʢᴇʧ ʢʦʤʧʦʥʝʥʪ-ʪʽ ᴇʩʽʤʜʽʢʪʝʨ 

 .(ʩʫʨʝʪ-4) ץʘʣʘʜʳסʦʨʪʘʰʘ ʙʠʽʢʪʽʛʽʥ ʙʘ שʳ ᴇʩʽʤʜʽʢʪʝʨʜʽסʪʘʨʳʥʜʘץʘʫʳʤʜʘʩʪʳץ

 

               ɸ                                                   ɹ 

4-ʩʫʨʝʪ ï ʂᴇʧ ʢʦʤʧʦʥʝʥʪʪʽ ʪץײʳʤʜʳ ʞʘʡʳʣʳʤʜʘʨʜʘסʳ ʙʽʨʽʥʰʽ ʞʳʣסʳ װʣʛʽʣʝʨ 

 

ɹʽʨʢʝʣʢʽ ᴇʩʽʤʜʽʢ ʞʘʤʳʣסʳʩʳ ʙʘʨ ʪʘʫ ʙᴇʢʪʝʨʽʥʜʝʛʽ ʘʡʤʘץʪʘ ʞװʨʛʽʟʽʣʛʝʥ 

ʪᴅʞʽʨʠʙʝʥʽש ʙʘץʳʣʘʫ ʥײʩץʘʩʳʥʜʘ ᴇʩʽʤʜʽʢʪʽש ʦʨʪʘʰʘ ʙʠʽʢʪʽʛʽ ʢᴇʢʪʝʤʜʝ 15,5 ʩʤ, ʞʘʟʜʘ 
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18,2 ʩʤ ʞᴅʥʝ ʢװʟʜʝ 13,3 ʩʤ ʙʦʣʜʳ. ᴆʩʽʤʜʽʢʪʽש ʝװ שʣʢʝʥ ʙʠʽʢʪʽʛʽ ʞʫʩʘʥ + ʢʝʡʨʝʫʽʢ + 

 ʳʥʜʘ 6-7 ʤ ʞʝʨ ʘʩʪʳסʘʫʳʤʜʘʩʪʳץ שʘʥ + ʩʝʢʩʝʫʽʣ ᴇʩʽʤʜʽʢʪʝʨʽʥʽסʘʨʘʤʘʪʘʫ + ʰʦץ

ʩʫʣʘʨʳʥʳש ʪʝʨʝשʜʽʛʽʥʜʝ ʪʽʨʢʝʣʜʽ: ʢᴇʢʪʝʤʜʝ 35,7 ʩʤ, ʞʘʟʜʘ 57,8 ʩʤ ʞᴅʥʝ ʢװʟʜʝ 44,4 ʩʤ. 

ɹʘʩץʘ ʥײʩץʘʜʘ - ʞʫʩʘʥ + ʢʝʡʨʝʫʽʢ + ץʘʨʘʤʘʪʘʫ ᴇʩʽʤʜʽʢʪʝʨʽʥʽץ שʘʫʳʤʜʘʩʪʳסʳʤʝʥ - 

ᴇʩʽʤʜʽʢʪʽש ʙʠʽʢʪʽʛʽʥʽש ʢᴇʨʩʝʪʢʽʰʪʝʨʽ ʘʨʘʣʳץ ʤᴅʥʜʽ ʠʝʣʝʥʜʽ ʞᴅʥʝ ʢᴇʢʪʝʤʜʝ 32,5 ʩʤ, ʞʘʟʜʘ 

47,7 ʩʤ ʞᴅʥʝ ʢװʟʜʝ 42,8 ʩʤ ʙʦʣʜʳ (2-ʢʝʩʪʝ). 

ɾʝʨ ʘʩʪʳ ʩʫʣʘʨʳʥʳש ʪʝʨʝשʜʽʛʽ 10-12 ʤ ʙʦʣʘʪʳʥ ʜʘʣʘ ʘʡʤʘסʳʥʜʘ ʞʫʩʘʥ + 

ʢʝʡʨʝʫʽʢ + ץʘʨʘʤʘʪʘʫ + ʰʦסʘʥ + ʩʝʢʩʝʫʽʣ ץʘʫʳʤʜʘʩʪʳסʳʥʜʘסʳ ᴇʩʽʤʜʽʢʪʝʨ ʝװ שʣʢʝʥ 

ʙʠʽʢʪʽʢʪʽ ʢᴇʨʩʝʪʪʽ: ʢᴇʢʪʝʤʜʝ 32,3 ʩʤ, ʞʘʟʜʘ 50,7 ʩʤ ʞᴅʥʝ ʢװʟʜʝ 41,5 ʩʤ. ɹʘʩץʘ ᴇʩʽʤʜʽʢ 

 ʘʨʘʤʘʪʘʫץ + ʤᴅʥʜʝʨʽ ʘʟ ʙʦʣʜʳ: ʞʫʩʘʥ + ʢʝʡʨʝʫʽʢ שʪʘʨʳʥʳץʘʫʳʤʜʘʩʪʳץ

 ʠסʟʜʝ 36,8 ʩʤ; ʪʘʙʠװʳʥʜʘ ʙʠʽʢʪʽʢ ʢᴇʢʪʝʤʜʝ 28,6 ʩʤ, ʞʘʟʜʘ 39,2 ʩʤ ʞᴅʥʝ ʢסʘʫʳʤʜʘʩʪʳץ

ᴇʩʽʤʜʽʢʪʝʨ ʘʣץʘʙʳʥʜʘ - ʩᴅʡʢʝʩʽʥʰʝ 12,4 ʩʤ, 15,6 ʩʤ ʞᴅʥʝ 10,7 ʩʤ ʙʦʣʜʳ (4-ʩʫʨʝʪʪʽ 

 .(ʳʟשʘʨʘץ
 

2-ʢʝʩʪʝ ï ʊʘʫ ʝʪʝʛʽʥʜʝʛʽ ʘʨʘʣʘʩ ʰᴇʧʪʽ ʞʘʡʳʣʳʤʜʘʨʜʘסʳ ᴇʩʽʤʜʽʢʪʝʨʜʽש ʙʠʽʢʪʽʛʽʥʽש 

ʢᴇʨʩʝʪʢʽʰʪʝʨʽ, ʩʤ 

 

ʊʘʙʠסʠ 

ʘʡʤʘץ 

ɾʝʨ ʘʩʪʳ 

ʩʫʣʘʨʳʥʳש 

ʪʝʨʝשʜʽʛʽ 

ʅײʩץʘ (ᴇʩʽʤʜʽʢ 

 (ʪʘʨʳץʘʫʳʤʜʘʩʪʳץ

ʄʝʟʛʽʣ, ʩʤ 

ʢᴇʢʪʝʤ ʞʘʟ ʢװʟ 

ɼʘʣʘʣʳ 6-7 ʤ 

ɹʽʨʢʝʣʢʽ ᴇʩʽʤʜʽʢʪʝʨʽ ʙʘʨ ʪʘʙʠסʠ 

ʞʘʡʳʣʳʤʜʘʨ (ʙʘץʳʣʘʫ). 
15,5  18,2 13,3 

ɾʫʩʘʥ + ʢʝʡʨʝʫʽʢ + ץʘʨʘʤʘʪʘʫ 32,5  47,7 42,8 

ɾʫʩʘʥ+ ʢʝʡʨʝʫʽʢ + ץʘʨʘʤʘʪʘʫ + 

ʰʦסʘʥ + ʩʝʢʩʝʫʣ 
35,7  57,8 44,4 

ʐᴇʣʜʽ 10-12 ʤ 

ɹʽʨʢʝʣʢʽ ᴇʩʽʤʜʽʢʪʝʨʽ ʙʘʨ ʪʘʙʠסʠ 

ʞʘʡʳʣʳʤʜʘʨ (ʙʘץʳʣʘʫ). 
12,4  15,6 10,7 

ɾʫʩʘʥ + ʢʝʡʨʝʫʽʢ + ץʘʨʘʤʘʪʘʫ 28,6  39,2 36,8 

ɾʫʩʘʥ+ ʢʝʡʨʝʫʽʢ + ץʘʨʘʤʘʪʘʫ + 

ʰʦסʘʥ + ʩʝʢʩʝʫʣ 
32,3  50,7 41,5 

 

 

 

 

 

 

 

 

ɸ                                                                                       ɹ 

5-ʩʫʨʝʪ ï ʂᴇʧ ʢʦʤʧʦʥʝʥʪʪʽ ᴇʩʽʤʜʽʢʪʝʨ ץʘʫʳʤʜʘʩʪʳץʪʘʨʳʥʜʘסʳ ᴇʩʽʤʜʽʢ ʙʠʽʢʪʽʛʽʥ ᴇʣʰʝʫ 

 

ʊʘʙʠסʠ ʞᴅʥʝ ʢᴇʧ ʢʦʤʧʦʥʝʥʪʪʽ ʬʠʪʦʮʝʥʦʟʜʘʨʜʘסʳ ᴇʩʽʤʜʽʢʪʝʨʜʽש ʙʠʽʢʪʽʛʽʥ ᴇʣʰʝʫ 

ʙʦʡʳʥʰʘ ʵʢʩʧʝʨʠʤʝʥʪʪʽʢ ʜʝʨʝʢʪʝʨʜʽ ʪʘʣʜʘʫ ʰᴇʧʪʽ ʘʣץʘʧʪʘʨʜʳש ʝש ʞʘץʩʳ ᴇʩʫʽ ʤʝʥ 

ʜʘʤʫʳ ʪʘʫ ʙᴇʢʪʝʨʽʥʜʝʛʽ ʘʡʤʘץʪʘ ʙʘʡץʘʣʘʪʳʥʳʥ ʢᴇʨʩʝʪʝʜʽ, ʤײʥʜʘ ᴇʩʽʤʜʽʢʪʝʨʜʽש ʦʨʪʘʰʘ 

ʙʠʽʢʪʽʛʽ 57,8 ʩʤ-ʛʝ ʞʝʪʝʜʽ. ɽש ʪᴇʤʝʥʛʽ ʤᴅʥʜʝʨ ʢװʟʜʝ ᴇʩʽʤʜʽʢʪʝʨʜʽש ʙʠʽʢʪʽʛʽ 10,7 ʩʤ-ʜʝʥ 

ʘʩʧʘסʘʥ ʜʘʣʘ ʘʡʤʘסʳʥʳש ʙʘץʳʣʘʫ ʥײʩץʘʩʳʥʜʘ ʪʽʨʢʝʣʜʽ. ʉʦʥʜʘʡ-ʘץ, ʰᴇʧʪʽש ʤʘʢʩʠʤʘʣʜʳ 

ʙʠʽʢʪʽʛʽ ʞʘʟʜʘ ʙʘʡץʘʣʘʪʳʥʳʥ ʘʪʘʧ ᴇʪʢʝʥ ʞᴇʥ ï ʢᴇʢʪʝʤʛʝ ץʘʨʘסʘʥʜʘ 11ï18 ʩʤ ʞʦסʘʨʳ. 

ɹײʣ ʢװʟʛʝ ץʘʨʘʡ ʞʘʡʳʣʳʤ ᴇʩʽʤʜʽʢʪʝʨʽʥʽש ᴇʩʫʽ ʤʝʥ ʜʘʤʫʳ ʘʷץʪʘʣʳʧ, ᴇʩʽʤʜʽʢʪʝʨʜʽש 

ʙʠʽʢʪʽʛʽʥʽש ʘʡʪʘʨʣʳץʪʘʡ ʪᴇʤʝʥʜʝʫʽʥʝ ᴅʢʝʣʝʜʽ. 

2024 ʞʳʣʳ ʪʘʫ ʝʪʝʛʽʥʜʝʛʽ ʘʡʤʘץʪʳש (ʞʝʨ ʘʩʪʳ ʩʫʣʘʨʳʥʳש ʪʝʨʝשʜʽʛʽ 6-8 ʤ) ʞᴅʥʝ 
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ʜʘʣʘ ʘʡʤʘסʳʥʳש (ʞʝʨ ʘʩʪʳ ʩʫʣʘʨʳʥʳש ʪʝʨʝשʜʽʛʽ 12 ʤ) ʢᴇʧʢʦʤʧʦʥʝʥʪʪʽ 

ʘʛʨʦʬʠʪʦʮʝʥʦʟʜʘʨʳʥʳש ʙᴇʣʽʛʽ ʨʝʪʽʥʜʝ ʞװʨʛʽʟʽʣʛʝʥ ײץʨסʘץ ʞʝʤʰᴇʧ ʜʘץʳʣʜʘʨʳ 

 ʨʣʝʨʜʝװʡʝʥʝ ʦʪʳʨʳʧ, ʞʝʢʝ ʪװᴇʩʫʽ ʤʝʥ ʜʘʤʫʳʥ ʟʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽʥʝ ʩ שʣʛʽʣʝʨʽʥʽװ

ʙʝʡʽʤʜʝʣʫ ʙʝʣʛʽʣʝʨʽʥʽש ᴇʟʛʝʨʛʽʰʪʽʛʽ ʘʥʳץʪʘʣʜʳ (3-ʢʝʩʪʝʥʽ ץʘʨʘשʳʟ). ɾʫʩʘʥ, ʢʝʡʨʝʫʽץ 

ʞᴅʥʝ ʩʝʢʩʝʫʽʣ װʣʛʽʣʝʨʽ ʪʘʫ ʝʪʝʛʽʥʜʝʛʽ ʘʡʤʘץ ʞʘסʜʘʡʣʘʨʳʥʘ ʝװ שʣʢʝʥ ʠʢʝʤʜʽʣʽʢʪʽ 

ʢᴇʨʩʝʪʪʽ; ʦʣʘʨʜʳש ᴇʩʽʧ ʢʝʣʝ ʞʘʪץʘʥ ᴇʨʢʝʥʜʝʨʽʥʽש ʦʨʪʘʰʘ ײʟʳʥʜʳסʳ ʩᴅʡʢʝʩʽʥʰʝ 5,1 Ñ 0,2 

ʩʤ; 4,1 Ñ 0,1 ʩʤ ʞᴅʥʝ 6,4 Ñ 0,7 ʩʤ ʙʦʣʜʳ (5-ʩʫʨʝʪʪʽ ץʘʨʘשʳʟ). ɼʘʣʘ ʘʡʤʘסʳ ʞʘסʜʘʡʳʥʜʘ 

 - ʤʘʢʩʠʤʘʣʜʳ ʤᴅʥʜʝʨʽ ʪʽʨʢʝʣʜʽ שʰʽʥ ᴇʨʢʝʥ ᴇʩʫʽʥʽװ ʘʥ ʞᴅʥʝ ʩʝʢʩʝʫʽʣסʘʨʘʤʘʪʘʫ, ʰʦץ

ʩᴅʡʢʝʩʽʥʰʝ 6,7Ñ0,5 ʩʤ, 5,9Ñ0,3 ʩʤ ʞᴅʥʝ 8,1Ñ0,8 ʩʤ. 
 

3-ʢʝʩʪʝ ï ʆשʪװʩʪʽʢ פʘʟʘץʩʪʘʥʥʳש ᴅʨʪװʨʣʽ ʪʘʙʠסʠ ʘʡʤʘץʪʘʨʳʥʜʘסʳ ʘʛʨʦʬʠʪʦʮʝʥʦʟ 

 ʚʝʛʝʪʘʪʠʚʪʽʢ ᴇʩʫ ʝʨʝʢʰʝʣʽʢʪʝʨʽ (2024) שʣʛʽʣʝʨʽʥʽװ

 

ʊʘʙʠסʠ ʘʡʤʘץ ʊװʨʽ 
ᴆʩʽʧ ʢʝʣʝ ʞʘʪץʘʥ ᴇʨʢʝʥʜʝʨʜʽש 

ʦʨʪʘʰʘ ײʟʳʥʜʳסʳ, ʩʤ 

 

ʊʘʫ ʝʪʝʛʽʥʜʝʛʽ ʘʡʤʘץ (ʞʝʨ 

ʘʩʪʳ ʩʫʣʘʨʳʥʳש ʪʝʨʝשʜʽʛʽ 

6-7 ʤ) 

ʞʫʩʘʥ 5,1±0,2 

ʢʝʡʨʝʫʽʢ 4,1±0,1 

 ʘʨʘʤʘʪʘʫ 3,2±0,3ץ

ʰʦסʘʥ 2,6±0,4 

ʩʝʢʩʝʫʣ 6,4±0,7 

ɼʘʣʘʣʳ (ʞʝʨ ʘʩʪʳ 

ʩʫʣʘʨʳʥʳש ʪʝʨʝשʜʽʛʽ 10-12 

ʤ) 

ʞʫʩʘʥ 5,3±0,6 

ʢʝʡʨʝʫʽʢ 5,0±0,6 

 ʘʨʘʤʘʪʘʫ 6,7±0,5ץ

ʰʦסʘʥ 5,9±0,3 

ʩʝʢʩʝʫʣ 8,1±0,8 

 

ʅᴅʪʠʞʝʣʝʨ ʢʝʡʨʝʫʽʢ ʧʝʥ ʞʫʩʘʥ װʣʛʽʣʝʨʽʥʽש ʪʘʫ ʝʪʝʛʽʥʜʝʛʽ ʘʡʤʘץʪʳש ʪʦʧʳʨʘץ 

ʞᴅʥʝ ʢʣʠʤʘʪ ʞʘסʜʘʡʣʘʨʳʥʘ ʞʘץʩʳ ʙʝʡʽʤʜʝʣʫʽʥ ʞᴅʥʝ ץʘʨʘʤʘʪʘʫ ʤʝʥ ʰʦסʘʥ װʣʛʽʣʝʨʽʥʽש 

ʪʦʧʳʨʘײץ ץʨʳʣʳʤʳʤʝʥ ʞᴅʥʝ ʞʦסʘʨʳ ʪײʟʜʳʣʳסʳʤʝʥ ʩʠʧʘʪʪʘʣʘʪʳʥ ʜʘʣʘ ʘʡʤʘסʳʥʜʘ 

ʞʘץʩʳ ᴇʩʫʽʥʝ ʙʘʡʣʘʥʳʩʪʳ ʦʣʘʨʜʳש ʙʝʣʛʽʣʽ ʙʽʨ ʩʝʣʝʢʪʠʚʪʽʣʽʛʽʥ ʢᴇʨʩʝʪʝʜʽ. ɾʘʣʧʳ 

ʘʣסʘʥʜʘ, ʙʘʨʣʳץ ʪᴅʞʽʨʠʙʝʣʽʢ ʜʘץʳʣʜʘʨ ʞʝʪʢʽʣʽʢʪʽ ʜᴅʨʝʞʝʜʝ ᴇʟʜʽʛʽʥʝʥ ʩʝʙʽʣʜʽ ʞᴅʥʝ ᴇʟʽʥ-

ᴇʟʽ ʞʘשʘʨʪʫסʘ ʞᴅʥʝ ʘʣʳʧ ʞʘʪץʘʥ ʘʫʤʘסʳʥ ʘʡʪʘʨʣʳץʪʘʡ ʢʝשʝʡʪʫʛʝ ץʘʙʽʣʝʪʪʽ ʙʦʣʜʳ. 

ʊʘʙʠסʠ ʞʘʡʳʣʳʤʜʘʨ פʘʟʘץʩʪʘʥʜʘסʳ ʤʘʣ ʰʘʨʫʘʰʳʣʳסʳ װʰʽʥ ʥʝʛʽʟʛʽ ʞʝʤ ʢᴇʟʽ 

ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ ʞᴅʥʝ ʞʝʤ ᴇʥʜʽʨʽʩʽʥʽש ʪᴇʤʝʥ ײץʥʳʥʘ ʙʘʡʣʘʥʳʩʪʳ ʦʣʘʨʜʳ ʧʘʡʜʘʣʘʥʫ 

ᴇʪʝ ʪʠʽʤʜʽ. ʉʦʥʜʳץʪʘʥ ʪʘʙʠסʠ ʞʘʡʳʣʳʤʜʘʨʜʳ ᴇʥʽʤʜʽ ʞʘסʜʘʡʜʘ ײʩʪʘʫ ʞᴅʥʝ ײץʨסʘץ 

ʞʝʤʜʽʢ ʜʘץʳʣʜʘʨʜʳש ʢᴇʧ ʢʦʤʧʦʥʝʥʪʪʽ ʬʠʪʦʮʝʥʦʟʜʘʨʳʥ ʞʘʩʘʫ ʤʘשʳʟʜʳ ʬʘʢʪʦʨʣʘʨ 

ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʉʦʥʜʳץʪʘʥ ʙʽʟ ʪʘʙʠסʠ ʞᴅʥʝ ʢᴇʧ ʢʦʤʧʦʥʝʥʪʪʽ ʬʠʪʦʮʝʥʦʟʜʘʨʜʳש 

ᴇʥʽʤʜʽʣʽʛʽʥ ʟʝʨʪʪʝʜʽʢ. 

2021-2024 ʞʳʣʜʘʨסʘ ʘʨʥʘʣסʘʥ ʢᴇʧ ʢʦʤʧʦʥʝʥʪʪʽ ʪץײʳʤʜʳ ʘʛʨʦʬʠʪʦʮʝʥʦʟʜʘʨʜʳש 

ᴇʥʽʤʜʽʣʽʛʽʥ ʟʝʨʪʪʝʫ ʢᴇʢʪʝʤʜʝ ʝש ʞʦסʘʨʳ ʞʘʡʳʣʳʤʜʳץ ʙʠʦʤʘʩʩʘ ʪʘʫ ʙᴇʢʪʝʨʽʥʜʝʛʽ ʞᴅʥʝ 

ʜʘʣʘ ʘʡʤʘץʪʘʨʳʥʜʘסʳ ʬʠʪʦʮʝʥʦʟʜʘʨʜʘ, ʩʦʥʳש ʽʰʽʥʜʝ ʞʫʩʘʥ + ʢʝʡʨʝʫʽʢ + ץʘʨʘʤʘʪʘʫ + 

ʰʦסʘʥ + ʩʝʢʩʝʫʽʣ ʙʝʩ ʢʦʤʧʦʥʝʥʪʪʽ ʬʠʪʦʮʝʥʦʟʜʘ ʙʘʡץʘʣסʘʥʳʥ, ʦʥʜʘ ʦʨʪʘʰʘ ʝʩʝʧʧʝʥ 15,1 

ʞᴅʥʝ 12,6 ʮ/ʛʘ ײץʨʘסʘʥʳʥ ʢᴇʨʩʝʪʪʽ. ᴆʥʽʤʜʽʣʽʢ ʙʦʡʳʥʰʘ ʘʨʘʣʳץ ʦʨʳʥʜʳ ײץʨסʘץ ʞʝʤʰᴇʧ 

ʜʘץʳʣʜʘʨʳʥʳץ שʦʩʧʘʩʳʥʘʥ ʘʣʳʥסʘʥ װʰ ʢʦʤʧʦʥʝʥʪʪʽ ʬʠʪʦʮʝʥʦʟ ʘʣʜʳ: ʞʫʩʘʥ + ʢʝʡʨʝʫʽʢ 

-ʨʘʜʳ (4ײץ ʘʥ + ʩʝʢʩʝʫʽʣ, ʦʥʜʘ ʦʨʪʘʰʘ ʝʩʝʧʧʝʥ 12,6 ʞᴅʥʝ 10,8 ʮ/ʛʘסʘʨʘʤʘʪʘʫ + ʰʦץ +

ʢʝʩʪʝ). 

 ʳ ʤʝʥסʥʜʳʣʳײץ ץʘʤʜʳסʪʘ שʘʥ ʢᴇʧ ʢʦʤʧʦʥʝʥʪʪʽ ʬʠʪʦʮʝʥʦʟʜʘʨʜʳסʨʳʣײפ
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ʭʠʤʠʷʣʳײץ ץʨʘʤʳʥ ʟʝʨʪʪʝʫ. ʄʘʣ ʰʘʨʫʘʰʳʣʳסʳʥ ײץʥʘʨʣʳ ʞʝʤʤʝʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ 

ʞᴅʥʝ ʦʥʳ ײʪʳʤʜʳ ʧʘʡʜʘʣʘʥʫ ʤʘʣ ʰʘʨʫʘʰʳʣʳסʳ ᴇʥʽʤʜʝʨʽʥ ᴇʥʜʽʨʫʜʽ ʘʨʪʪʳʨʫ ʞᴅʥʝ 

ʰʳסʳʥʜʘʨʜʳ ʘʟʘʡʪʫ װʰʽʥ ᴇʪʝ ʤʘשʳʟʜʳ. ɼײʨʳʩ ʞᴅʥʝ ײʪʳʤʜʳ ʞʝʤʜʝʫʜʽש ʰʘʨʪʪʘʨʳʥʳש 

ʙʽʨʽ - ʧʘʡʜʘʣʘʥʳʣʘʪʳʥ ᴇʩʽʤʜʽʢʪʝʨʜʽש ʞʝʤ ʩʘʧʘʩʳʥʳש ʤʘשʳʟʜʳʣʳסʳ. ᴆʩʽʤʜʽʢʪʝʨʜʽש 

ʞʝʤʜʽʢ ײץʥʜʳʣʳסʳ ʦʣʘʨʜʳש ʭʠʤʠʷʣʳײץ ץʨʘʤʳʤʝʥ, ʪʘסʘʤʜʳײץ ץʥʜʳʣʳסʳʤʝʥ ʞᴅʥʝ 

ʤʘʣסʘ ʜᴅʤʜʽʣʽʛʽʤʝʥ ʘʥʳץʪʘʣʘʜʳ. 
 

4-ʢʝʩʪʝ ï 2022-2024 ʞʳʣʜʘʨסʘ ʘʨʥʘʣסʘʥ ʪʘʫ ʙᴇʢʪʝʨʽʥʜʝʛʽ ʞᴅʥʝ ʜʘʣʘʣʳץ ʘʡʤʘץʪʘʨʜʘסʳ 

ʢᴇʧʞʳʣʜʳץ ʪʘʙʠסʠ ʞᴅʥʝ ʤᴅʜʝʥʠ ʬʠʪʦʮʝʥʦʟʜʘʨʜʳש ʞʘʩʳʣ ʤʘʩʩʘʩʳʥʳש ᴇʥʽʤʜʽʣʽʛʽ 

 

ʊʘʙʠסʠ ʘʡʤʘץ ʅײʩץʘ (ᴇʩʽʤʜʽʢ ץʘʫʳʤʜʘʩʪʳץʪʘʨʳ) ɾʳʣʜʘʨ, ʮ/ʛʘ 

2022 2023 2024 
ʚ ʩʨʝʜʥʝʤ 

ʟʘ 3 ʛʦʜʘ 

ʊʘʫ ʝʪʝʛʽʥʜʝʛʽ 

ʘʡʤʘץ (ʞʝʨ 

ʘʩʪʳ ʩʫʣʘʨʳ-

ʥʳש ʪʝʨʝשʜʽʛʽ 

6-7 ʤ) 

ɹʽʨʢʝʣʢʽ ᴇʩʽʤʜʽʢʪʝʨʽ ʙʘʨ ʪʘʙʠסʠ 

ʞʘʡʳʣʳʤʜʘʨ (ʙʘץʳʣʘʫ). 
7,7 9,7 8,5 8,6 

ɾʫʩʘʥ + ʢʝʡʨʝʫʽʢ + ץʘʨʘʤʘʪʘʫ 13,4 12,3 12,1 12,6 

ɾʫʩʘʥ+ ʢʝʡʨʝʫʽʢ + ץʘʨʘʤʘʪʘʫ + ʰʦסʘʥ + 

ʩʝʢʩʝʫʣ 
15,2 15,7 14,6 15,1 

ɼʘʣʘʣʳ (ʞʝʨ 

ʘʩʪʳ ʩʫʣʘʨʳ-

ʥʳש ʪʝʨʝשʜʽʛʽ 

10-12 ʤ) 

ɹʽʨʢʝʣʢʽ ᴇʩʽʤʜʽʢʪʝʨʽ ʙʘʨ ʪʘʙʠסʠ 

ʞʘʡʳʣʳʤʜʘʨ (ʙʘץʳʣʘʫ). 
6,5 7,2 7,8 7,1 

ɾʫʩʘʥ + ʢʝʡʨʝʫʽʢ + ץʘʨʘʤʘʪʘʫ 10,8 10,1 11,7 10,8 

ɾʫʩʘʥ+ ʢʝʡʨʝʫʽʢ + ץʘʨʘʤʘʪʘʫ + ʰʦסʘʥ + 

ʩʝʢʩʝʫʣ 
12,8 11,4 12,6 12,2 

 

ʆשʪװʩʪʽʢ פʘʟʘץʩʪʘʥʥʳש ʪʘʙʠסʠ ʞʘʡʳʣʳʤʜʘʨʳ ᴇʥʽʤʜʽ ʝʤʝʩ. ʉʦʥʜʳץʪʘʥ, ʰʘʣסʘʡ 

ʤʘʣ ʰʘʨʫʘʰʳʣʳסʳʥ ʜʘʤʳʪʫʜʳש ʢʽʣʪʽ - ʢᴇʧ ʢʦʤʧʦʥʝʥʪʪʽ, ʞʦסʘʨʳ ץʦʨʝʢʪʽʢ ʘʟʳץʪʳץ 

ʜʘץʳʣʜʘʨʜʳ ץʘʤʪʠʪʳʥ ʞʘʡʳʣʳʤʜʘʨʤʝʥ ײʩʳʥʳʣסʘʥ ʪײʨʘץʪʳ ʞʝʤʜʽʢ ʙʘʟʘʥʳ ײץʨʫ. ɹײʣ 

ʤʘשʳʟʜʳʣʳץ ʦʣʘʨʜʳש ʞʦסʘʨʳ ץʦʨʝʢʪʽʢ ײץʥʜʳʣʳסʳʤʝʥ, ᴅʤʙʝʙʘʧʪʳסʳʤʝʥ, ʵʥʝʨʛʠʷ 

ᴇʥʜʽʨʫʽʤʝʥ ʞᴅʥʝ ᴇʩʽʨʫʜʽש ʞʦסʘʨʳ ʵʢʦʥʦʤʠʢʘʣʳץ ʪʠʽʤʜʽʣʽʛʽʤʝʥ, ʩʦʥʜʘʡ-ʘץ ʦʩʳ ᴇʩʽʤʜʽʢ 

ʪװʨʣʝʨʽʥʝ ʪᴅʥ ʙʘʩץʘ ʜʘ ʙʽʨץʘʪʘʨ ʵʢʦʥʦʤʠʢʘʣʳץ ʧʘʡʜʘʣʳ ץʘʩʠʝʪʪʝʨʽʤʝʥ ʙʘʡʣʘʥʳʩʪʳ. ʊʘʫ 

ʝʪʝʛʽʥʜʝʛʽ ʘʡʤʘץʪʘ װʰ ʞʳʣ ʽʰʽʥʜʝ ʦʨʪʘʰʘ ʝʩʝʧʧʝʥ ʝש ʞʦסʘʨʳ ʘץʫʳʟ ʤᴇʣʰʝʨʽ ʢʝʡʨʝʫʽʢʪʝ 

(16,0%) ʞᴅʥʝ ʰʦסʘʥʜʘ (14,2%) ʙʘʡץʘʣʜʳ. ɼʘʣʘ ʘʡʤʘסʳʥʜʘ ʝש ʞʦסʘʨʳ ʘץʫʳʟ ʤᴇʣʰʝʨʽ 

ʢʝʡʨʝʫʽʢ װʣʛʽʣʝʨʽʥʜʝ ʘʣʳʥʜʳ, ʦʨʪʘʰʘ ʝʩʝʧʧʝʥ 17,6%, ʘʣ ʩᴅʡʢʝʩʽʥʰʝ ʢʝʡʨʝʫʽʢ 

 שʨʳʣʳʤʳʥʘ ʞᴅʥʝ ʦʥʳײץ ץʪʦʧʳʨʘ שʣʛʽʣʝʨʽʥʽװ ʣ ʢʝʡʨʝʫʽʢײʨʘʜʳ. ɹײץ ʣʛʽʣʝʨʽʥʜʝ 16,4%װ

ʝʨʝʢʰʝʣʽʢʪʝʨʽʥʝ ʩʝʣʝʢʪʠʚʪʽʣʽʛʽʤʝʥ ʪװʩʽʥʜʽʨʽʣʝʜʽ, ʦʣʘʨ ʜʘʣʘ ʘʡʤʘסʳ ʞʘסʜʘʡʳʥʜʘ ײץʤʜʳ 

ʩʘʟʜʳ ʞᴅʥʝ ʪᴇʤʝʥ ʪײʟʜʳʣʳץ ʪװʨʽʥʜʝ ʢᴇʨʽʥʝʜʽ. 

 ʳ ʞʳʣʜʘʨʳסשᴅʩʝʨʽʥ ʟʝʨʪʪʝʫ ʩʦ שʜʘʡʣʘʨʜʳסʞʘ ץʦʨʳʪʳʥʜʳ. ʄʝʪʝʦʨʦʣʦʛʠʷʣʳפ

ʧʘʡʜʘ ʙʦʣסʘʥ ʟʘשʜʳʣʳץʪʳ ʢᴇʨʩʝʪʝʜʽ, ʝש ʞʦסʘʨʳ ʘʫʘ ʪʝʤʧʝʨʘʪʫʨʘʩʳ ʤʘʫʩʳʤ ʞᴅʥʝ ʰʽʣʜʝ 

ʘʡʣʘʨʳʥʜʘ ʙʦʣʘʜʳ, ʙײʣ ᴇʩʽʤʜʽʢʪʝʨʜʽש ᴇʩʫʽ ʤʝʥ ʜʘʤʫʳʥʘ ʘʡʪʘʨʣʳץʪʘʡ ᴅʩʝʨ ʝʪʝʜʽ. 

 ʘ ʜʝʡʽʥסʛʝʡʽ 41,3-ʪʝʥ 50,0 ʧʘʡʳʟשʳʤ ᴇʥʫ ʜʝץײʪ שʳʣʜʘʨʜʳץʘ ʪᴇʟʽʤʜʽ ʜʘץץʰʳʣʳשʘײפ

ʙʦʣʘʪʳʥʳ ʘʥʳץʪʘʣʜʳ. ɿʝʨʪʪʝʣʛʝʥ ײץʘשʰʳʣʳץץʘ ʪᴇʟʽʤʜʽ ʜʘץʳʣʜʘʨʳʥʳש ʽʰʽʥʜʝ ʩʝʢʩʝʫʽʣ 

ʪץײʳʤʳʥʳש ᴇʥʫ ʜʝשʛʝʡʽ ʝש ʪᴇʤʝʥ, 8,5% ײץʨʘʡʜʳ, ʙײʣ ʛʝʢʪʘʨסʘ ʩʝʙʫ ʤᴇʣʰʝʨʽʥ 

ʘʥʳץʪʘסʘʥ ʢʝʟʜʝ ʝʩʢʝʨʽʣʫʽ ʢʝʨʝʢ. 2024 ʞʳʣʳ ʢᴇʧ ʢʦʤʧʦʥʝʥʪʪʽ ʪץײʳʤʜʳ 

ʘʛʨʦʬʠʪʦʮʝʥʦʟʜʘʨʜʳש ᴇʥʽʤʜʽʣʽʛʽʥ ʟʝʨʪʪʝʫ ʢᴇʢʪʝʤʜʝ ʝש ʞʦסʘʨʳ ʞʘʡʳʣʳʤ ʙʠʦʤʘʩʩʘʩʳ 

ʪʘʫ ʙᴇʢʪʝʨʽʥʜʝʛʽ ʞᴅʥʝ ʜʘʣʘ ʘʡʤʘץʪʘʨʳʥʳש ʬʠʪʦʮʝʥʦʟʜʘʨʳʥʜʘ, ʩʦʥʳש ʽʰʽʥʜʝ ʞʫʩʘʥ + 

ʢʝʡʨʝʫʽʢ + ץʘʨʘʤʘʪʘʫ + ʰʦסʘʥ + ʩʝʢʩʝʫʽʣʜʽש ʙʝʩ ʢʦʤʧʦʥʝʥʪʪʽ ʬʠʪʦʮʝʥʦʟʳʥʜʘ 

ʙʘʡץʘʣסʘʥʳʥ ʢᴇʨʩʝʪʪʽ, ʦʥʜʘ ʦʣ ʩᴅʡʢʝʩʽʥʰʝ ʛʝʢʪʘʨʳʥʘ ʦʨʪʘ ʝʩʝʧʧʝʥ 15,1 ʞᴅʥʝ 12,6 ʮ 

 ʞʫʩʘʥ + ʢʝʡʨʝʫʽʢ ,שʳʣʜʘʨʳʥʳץʘ ʪᴇʟʽʤʜʽ ʜʘץץʰʳʣʳשʘײץ ʳʩʳʥʘʥסʨײʨʘʜʳ. ᴆʥʽʤʜʽʣʽʢ ʪײץ

 ʰ ʢʦʤʧʦʥʝʥʪʪʽ ʬʠʪʦʮʝʥʦʟʳ ʦʨʪʘʰʘ ʙʦʣʜʳ, ʦʨʪʘʰʘװ שʘʥ + ʩʝʢʩʝʫʽʣʜʽסʘʨʘʤʘʪʘʫ + ʰʦץ +

ᴇʥʽʤʜʽʣʽʢ ʩᴅʡʢʝʩʽʥʰʝ 12,6 ʞᴅʥʝ 10,8 ʮ/ʛʘ ײץʨʘʜʳ. 
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ʀɿʋʏɽʅʀɽ ɸɼɸʇʊɸʎʀʆʅʅʆɻʆ ʇʆʊɽʅʎʀɸʃɸ ɿɸʉʋʍʆʋʉʊʆʁʏʀɺʓʍ 

ʈɸʉʊɽʅʀʁ ɺ ʋʉʃʆɺʀʗʍ ʀɿʄɽʅɽʅʀʗ ʂʃʀʄɸʊɸ ʖɾʅʆɻʆ ʂɸɿɸʍʉʊɸʅɸ 

 

ʈʘʭʤʘʥʙʝʨʜʠʝʚʘ ɾ.ʅ. 1, PhD 

ʂʘʰʢʘʨʦʚ ɸ.ɸ.1, ʢʘʥʜʠʜʘʪ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ 

ʀʢʨʘʤʦʚ ʀ.2.נ, PhD  

ɼʫʡʩʝʥʦʚʘ ʉ.ʉ.1, ʤʘʛʠʩʪʨ ʝʩʪʝʩʪʚʝʥʥʳʭ ʥʘʫʢ 

ʀʟʪʣʝʫʦʚʘ ɸ.ɹ.1, ʤʘʛʠʩʪʨ ʝʩʪʝʩʪʚʝʥʥʳʭ ʥʘʫʢ 

 
1ʖʞʥʦ-ʂʘʟʘʭʩʪʘʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʄ.ɸʫʵʟʦʚʘ, ʛ. ʐʳʤʢʝʥʪ, ʂʘʟʘʭʩʪʘʥ 

2ʐʳʤʢʝʥʪʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ.ʐʳʤʢʝʥʪ ʂʘʟʘʭʩʪʘʥ 

  

ɸʥʥʦʪʘʮʠʷ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʠ 

ʢʘʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚʣʠʷʥʠʷ ʩʝʤʷʥ ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʳʭ ʨʘʩʪʝʥʠʡ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʚ ʫʩʣʦʚʠʷʭ ʧʨʝʜʛʦʨʥʳʭ ʠ ʧʦʣʫʧʫʩʪʳʥʥʳʭ ʟʦʥ ʶʞʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ ʩ 

ʫʯʝʪʦʤ ʢʘʯʝʩʪʚʘ ʧʦʣʷ ʠ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ. ʅʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ 

ʜʘʥʥʳʭ ʠ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʨʦʚʝʜʝʥʥʳʭ ʚ 2024 ʛʦʜʫ, ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʦʩʥʦʚʥʳʝ 

ʬʘʢʪʦʨʳ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʝ ʫʭʫʜʰʝʥʠʶ ʩʦʩʪʦʷʥʠʷ ʝʩʪʝʩʪʚʝʥʥʳʭ ʧʘʩʪʙʠʱ ʚ ʧʨʝʜʛʦʨʥʳʭ ʠ 

ʧʦʣʫʧʫʩʪʳʥʥʳʭ ʟʦʥʘʭ ʨʝʛʠʦʥʘ. ʂʘʢ ʚʳʷʩʥʠʣʦʩʴ, 2024 ʛʦʜ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʩʷ ʦʪʩʫʪʩʪʚʠʝʤ 

ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʫʩʣʦʚʠʡ: ʫʤʝʥʴʰʠʣʦʩʴ ʢʦʣʠʯʝʩʪʚʦ ʞʘʨʢʠʭ ʜʥʝʡ, ʧʦʚʳʩʠʣʠʩʴ 

ʤʠʥʠʤʘʣʴʥʳʝ ʥʦʯʥʳʝ ʪʝʤʧʝʨʘʪʫʨʳ, ʘ ʟʠʤʥʠʡ ʩʝʟʦʥ ʩʪʘʣ ʤʷʛʯʝ. ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʝʜʳʜʫʱʠʤʠ 

ʛʦʜʘʤʠ, ʩʘʤʳʤ ʞʘʨʢʠʤ ʙʳʣʦ ʣʝʪʦ 2022 ʛʦʜʘ (ʤʘʢʩʠʤʘʣʴʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʜʦʩʪʠʛʣʘ +44 ÁC), ʘ 

ʤʠʥʠʤʘʣʴʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ (ï26,7 ÁC) ʙʳʣʘ ʟʘʬʠʢʩʠʨʦʚʘʥʘ ʚ 2023 ʛʦʜʫ. ʂʨʦʤʝ ʪʦʛʦ, 

ʩʨʝʜʥʝʛʦʜʦʚʳʝ ʪʝʤʧʝʨʘʪʫʨʳ 2022 ʠ 2023 ʛʦʜʦʚ ʙʳʣʠ ʩʭʦʞʠʤʠ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ 2024 ʛʦʜ 

ʦʪʣʠʯʘʣʩʷ ʙʦʣʝʝ ʫʤʝʨʝʥʥʳʤ ʪʝʤʧʝʨʘʪʫʨʥʳʤ ʨʝʞʠʤʦʤ. ɻʦʜʦʚʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʙʳʣʦ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʪʘʙʠʣʴʥʳʤ, ʩʦʩʪʘʚʣʷʷ ʦʢʦʣʦ 600 ʤʤ, ʠ ʩʫʱʝʩʪʚʝʥʥʳʭ ʢʦʣʝʙʘʥʠʡ ʤʝʞʜʫ ʛʦʜʘʤʠ 

ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ. ɹʳʣʘ ʦʧʨʝʜʝʣʝʥʘ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʧʦʚʳʰʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ 

ʚʦʟʜʫʭʘ ʚ ʠʶʥʝ-ʠʶʣʝ, ʯʪʦ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʣʠʷʣʦ ʥʘ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ. 

ʃʘʙʦʨʘʪʦʨʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʵʥʝʨʛʠʷ ʧʨʦʨʘʩʪʘʥʠʷ ʩʝʤʷʥ ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʳʭ 

ʨʘʩʪʝʥʠʡ ʢʦʣʝʙʘʣʘʩʴ ʦʪ 41,3% ʜʦ 50,0%. ʉʨʝʜʠ ʠʟʫʯʝʥʥʳʭ ʢʫʣʴʪʫʨ ʥʘʠʤʝʥʴʰʘʷ ʚʩʭʦʞʝʩʪʴ ʙʳʣʘ 

ʫ ʩʝʤʷʥ ʩʘʢʩʘʫʣʘ ï 8,5%, ʯʪʦ ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʥʦʨʤʳ ʚʳʩʝʚʘ ʥʘ ʛʝʢʪʘʨ. 

ʆʧʪʠʤʘʣʴʥʳʝ ʘʛʨʦʥʦʤʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʧʦʩʝʚʘ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʚ ʭʦʜʝ ʠʟʫʯʝʥʠʷ ʚʣʠʷʥʠʷ 

ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʠ ʢʘʯʝʩʪʚʘ ʩʝʤʷʥ ʥʘ ʙʳʩʪʨʦʝ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʤʥʦʛʦʢʦʤʧʦʥʝʥʪʥʳʭ 

ʘʛʨʦʬʠʪʦʮʝʥʦʟʦʚ. ʆʧʪʠʤʘʣʴʥʘʷ ʛʣʫʙʠʥʘ ʧʦʩʝʚʘ ʜʣʷ ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʳʭ ʨʘʩʪʝʥʠʡ ʩʦʩʪʘʚʠʣʘ 3-5 

ʩʤ, ʘ ʦʧʪʠʤʘʣʴʥʘʷ ʛʣʫʙʠʥʘ ʚʝʨʭʥʝʛʦ ʩʣʦʷ ʧʦʯʚʳ ï 30-32 ʩʤ. 

ʇʨʠ ʦʮʝʥʢʝ ʚʩʭʦʞʝʩʪʠ ʩʝʤʷʥ ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʳʭ ʨʘʩʪʝʥʠʡ ʜʣʷ ʩʦʟʜʘʥʠʷ 

ʤʥʦʛʦʢʦʤʧʦʥʝʥʪʥʳʭ ʧʘʩʪʙʠʱ ʥʘ ʛʦʨʥʳʭ ʩʢʣʦʥʘʭ ʠ ʚ ʧʦʣʫʧʫʩʪʳʥʥʳʭ ʨʘʡʦʥʘʭ, ʚʩʭʦʞʝʩʪʴ ʩʝʤʷʥ 

ʧʦʣʳʥʠ ʥʝ ʧʨʝʚʳʩʠʣʘ 19%. ɺʩʭʦʞʝʩʪʴ ʩʝʤʷʥ ʢʝʡʨʝʫʢʘ ʠ ʯʦʛʦʥʘ ʙʝʟ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ 

ʩʦʩʪʘʚʠʣʘ 25% ʠ 8% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʟʘʩʫʭʦʫʩʪʦʡʷʠʚʳʝ ʨʘʩʪʝʥʠʷ, ʧʨʝʜʛʦʨʥʘʷ ʟʦʥʘ, ʩʪʝʧʥʘʷ ʟʦʥʘ, ʧʦʩʝʚʥʳʝ 

ʢʘʯʝʩʪʚʘ ʩʝʤʷʥ, ʤʥʦʛʦʢʦʤʧʦʥʝʥʪʥʦʝ ʧʘʩʪʙʠʱʝ, ʘʛʨʦʬʠʪʦʮʝʥʦʟ. 
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qualitative impact of drought-resistant plant seeds on vegetation development in the foothill and semi-

desert zones of southern Kazakhstan, taking into account field quality and meteorological conditions. 

Based on an analysis of meteorological data and laboratory studies conducted in 2024, the main 

factors contributing to the deterioration of natural pastures in the region's foothill and semi-desert 

zones were identified. It was found that 2024 was characterized by a lack of extreme temperatures: the 

number of hot days decreased, minimum night temperatures increased, and the winter season became 

milder. Compared to previous years, the hottest summer of 2022 (maximum temperature reached 

+44°C), and the minimum temperature (-26.7°C) was recorded in 2023. Furthermore, average annual 

temperatures in 2022 and 2023 were similar, while 2024 was characterized by more moderate 

temperatures. Annual precipitation was relatively stable, at approximately 600 mm, with no significant 

fluctuations between years. A pattern of maximum air temperature increases in June and July was 

observed, which significantly impacted the growth and development of vegetation. Laboratory studies 

showed that the germination rate of drought-resistant plant seeds ranged from 41.3% to 50.0%. 

Among the studied crops, saxaul seeds had the lowest germination rate, at 8.5%, which should be 

taken into account when determining the seeding rate per hectare. Optimal agronomic sowing 

parameters were determined by studying the influence of meteorological conditions and seed quality 

on the rapid restoration of multi-component agrophytocenoses. The optimal seeding depth for drought-

resistant plants was 3-5 cm, and the optimal topsoil depth was 30-32 cm. 

When evaluating the germination of drought-resistant plant seeds for creating multi-component 

pastures on mountain slopes and in semi-desert areas, wormwood seed germination did not exceed 

19%. The germination rates of keyreuk and chogon seeds without pre-treatment were 25% and 8%, 

respectively. 

Keywords: arid plants, foothill zone, steppe zone, sowing qualities of seeds, multicomponent 

pastures, agrophytocenosis. 
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ɾ. ɾʠʝʤʙʘʝʚʘè, ʛ. ɸʣʤʘʪʳ, ʂʘʟʘʭʩʪʘʥ. 

 
ɸʥʥʦʪʘʮʠʷ. ʇʨʦʙʣʝʤʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʩʦʨʥʳʭ ʨʘʩʪʝʥʠʡ ʢ ʛʝʨʙʠʮʠʜʘʤ 

ʩʦʭʨʘʥʷʝʪ ʚʳʩʦʢʫʶ ʘʢʪʫʘʣʴʥʦʩʪʴ ʠ ʧʨʦʜʦʣʞʘʝʪ ʧʨʠʚʣʝʢʘʪʴ ʚʥʠʤʘʥʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ. 

ʉʠʩʪʝʤʘʪʠʯʝʩʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʧʨʝʧʘʨʘʪʦʚ ʩ ʦʜʠʥʘʢʦʚʳʤ ʤʝʭʘʥʠʟʤʦʤ ʜʝʡʩʪʚʠʷ, ʚʦʟʜʝʣʳʚʘʥʠʝ 

ʤʦʥʦʢʫʣʴʪʫʨ, ʘ ʪʘʢʞʝ ʥʝʜʦʩʪʘʪʦʯʥʳʡ ʬʠʪʦʩʘʥʠʪʘʨʥʳʡ ʢʦʥʪʨʦʣʴ ʘʛʨʦʮʝʥʦʟʦʚ ʩʧʦʩʦʙʩʪʚʫʶʪ 

ʦʪʙʦʨʫ ʫʩʪʦʡʯʠʚʳʭ ʧʦʧʫʣʷʮʠʡ ʩʦʨʥʳʭ ʨʘʩʪʝʥʠʡ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʥʠʞʘʝʪʩʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʛʝʨʙʠʮʠʜʦʚ ʠ ʚʦʟʨʘʩʪʘʝʪ ʨʠʩʢ ʟʘʛʨʷʟʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʚʩʣʝʜʩʪʚʠʝ ʫʚʝʣʠʯʝʥʠʷ 

ʧʝʩʪʠʮʠʜʥʦʡ ʥʘʛʨʫʟʢʠ. ʌʦʨʤʠʨʦʚʘʥʠʝ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʫ ʚʨʝʜʥʳʭ ʦʨʛʘʥʠʟʤʦʚ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ 

ʢʘʢ ʦʜʠʥ ʠʟ ʢʣʶʯʝʚʳʭ ʬʘʢʪʦʨʦʚ, ʦʛʨʘʥʠʯʠʚʘʶʱʠʭ ʫʩʪʦʡʯʠʚʦʝ ʨʘʟʚʠʪʠʝ ʩʦʚʨʝʤʝʥʥʦʛʦ 

ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ. 

ʈʝʟʫʣʴʪʘʪʳ ʤʥʦʛʦʢʨʘʪʥʦʛʦ ʬʠʪʦʩʘʥʠʪʘʨʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʥʘ ʧʦʩʝʚʘʭ ʧʦʣʝʚʳʭ ʢʫʣʴʪʫʨ 

ʧʦʢʘʟʘʣʠ, ʯʪʦ ʠʩʧʳʪʳʚʘʝʤʳʝ ʛʝʨʙʠʮʠʜʳ ʨʘʟʣʠʯʘʣʠʩʴ ʧʦ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚ ʧʦʜʘʚʣʝʥʠʠ ʨʘʟʚʠʪʠʷ 

Xanthium strumarium. ʊʘʢ, ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʛʝʨʙʠʮʠʜʘ ʂʦʨʩʘʨ, ʚ.ʨ.ʢ. (2,0 ʣ/ʛʘ) ʦʪʤʝʯʝʥʦ 

ʧʦʜʦʟʨʝʥʠʝ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ: ʜʦʣʷ ʚʳʞʠʚʰʠʭ ʨʘʩʪʝʥʠʡ ʩʦʩʪʘʚʠʣʘ 10-20%, ʯʪʦ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʚʳʩʦʢʦʡ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʝʧʘʨʘʪʘ (80-90%). ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʛʝʨʙʠʮʠʜʘ ɹʝʥʘʛʨʦ, ʚ.ʨ. (2,5 ʣ/ʛʘ) ʫʩʪʘʥʦʚʣʝʥʘ ʥʠʟʢʘʷ ʩʪʝʧʝʥʴ ʫʩʪʦʡʯʠʚʦʩʪʠ ʩʦʨʥʷʢʘ, ʧʨʠ ʵʪʦʤ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʦʜʘʚʣʝʥʠʷ ʩʦʩʪʘʚʠʣʘ 60-80%. ʆʙʨʘʙʦʪʢʘ ʧʦʩʝʚʦʚ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ ʩʦʨʪʘ 

ʂʘʟʘʭʩʪʘʥʩʢʘʷ 4 ʛʝʨʙʠʮʠʜʦʤ ɹʘʣʝʨʠʥʘ, ʩ.ʵ. (0,5 ʣ/ʛʘ) ʧʦʢʘʟʘʣʘ ʩʨʝʜʥʫʶ ʩʪʝʧʝʥʴ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ, 

ʯʪʦ ʩʦʧʨʦʚʦʞʜʘʣʦʩʴ ʩʥʠʞʝʥʠʝʤ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʝʧʘʨʘʪʘ ʜʦ 40-60%. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʛʝʨʙʠʮʠʜʦʚ ʚʘʨʴʠʨʦʚʘʣʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʜʝʡʩʪʚʫʶʱʝʛʦ 

ʚʝʱʝʩʪʚʘ, ʤʝʭʘʥʠʟʤʘ ʜʝʡʩʪʚʠʷ, ʘ ʪʘʢʞʝ ʬʘʟʳ ʨʘʟʚʠʪʠʷ ʩʦʨʥʦʛʦ ʨʘʩʪʝʥʠʷ ʠ ʫʨʦʚʥʷ 

ʩʬʦʨʤʠʨʦʚʘʥʥʦʡ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ. 

ɺ ʮʝʣʷʭ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʨʝʟʠʩʪʝʥʪʥʳʭ ʙʠʦʪʠʧʦʚ ʩʦʨʥʳʭ ʨʘʩʪʝʥʠʡ 

ʥʝʦʙʭʦʜʠʤʦ ʨʝʘʣʠʟʦʚʳʚʘʪʴ ʢʦʤʧʣʝʢʩ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ. ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʧʨʠ 

ʜʣʠʪʝʣʴʥʦʤ ʠ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʤ ʧʨʠʤʝʥʝʥʠʠ ʛʝʨʙʠʮʠʜʦʚ ʩ ʦʜʠʥʘʢʦʚʳʤ ʤʝʭʘʥʠʟʤʦʤ ʜʝʡʩʪʚʠʷ 

ʩʣʝʜʫʝʪ ʨʝʛʫʣʷʨʥʦ ʧʨʦʚʦʜʠʪʴ ʬʠʪʦʩʘʥʠʪʘʨʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʟʘʩʦʨʝʥʥʦʩʪʠ ʧʦʩʝʚʦʚ ʜʣʷ 

ʚʳʷʚʣʝʥʠʷ ʫʩʪʦʡʯʠʚʳʭ ʙʠʦʪʠʧʦʚ. ʆʜʥʠʤ ʠʟ ʨʘʥʥʠʭ ʧʨʠʟʥʘʢʦʚ ʬʦʨʤʠʨʦʚʘʥʠʷ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ 

ʷʚʣʷʝʪʩʷ ʩʥʠʞʝʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʷʝʤʳʭ ʧʨʝʧʘʨʘʪʦʚ. 

ɼʣʷ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʨʝʟʠʩʪʝʥʪʥʳʭ ʧʦʧʫʣʷʮʠʡ 
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Xanthium strumarium ʥʝʦʙʭʦʜʠʤʦ ʯʝʨʝʜʦʚʘʥʠʝ ʛʝʨʙʠʮʠʜʦʚ ʨʘʟʣʠʯʥʳʭ ʭʠʤʠʯʝʩʢʠʭ ʛʨʫʧʧ ʠ 

ʤʝʭʘʥʠʟʤʦʚ ʜʝʡʩʪʚʠʷ ʚ ʩʠʩʪʝʤʝ ʩʝʚʦʦʙʦʨʦʪʘ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʝʧʘʨʘʪʦʚ ʩ ʨʘʟʣʠʯʥʳʤʠ 

ʤʝʭʘʥʠʟʤʘʤʠ ʜʝʡʩʪʚʠʷ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʜʘʚʣʝʥʠʶ ʚʳʞʠʚʰʠʭ ʫʩʪʦʡʯʠʚʳʭ ʙʠʦʪʠʧʦʚ ʧʨʠ 

ʧʦʩʣʝʜʫʶʱʠʭ ʦʙʨʘʙʦʪʢʘʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ. 

ʇʨʠ ʚʳʷʚʣʝʥʠʠ ʨʝʟʠʩʪʝʥʪʥʳʭ ʬʦʨʤ ʩʦʨʥʳʭ ʨʘʩʪʝʥʠʡ ʩʣʝʜʫʝʪ ʤʘʢʩʠʤʘʣʴʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʟʘʱʠʪʳ, ʚʢʣʶʯʘʷ ʦʧʪʠʤʠʟʘʮʠʶ ʩʝʚʦʦʙʦʨʦʪʘ, ʦʙʨʘʙʦʪʢʫ 

ʧʦʯʚʳ, ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʩʨʦʢʦʚ ʩʝʚʘ ʠ ʜʨʫʛʠʝ ʧʨʠʝʤʳ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʩʥʠʞʝʥʠʝ ʟʘʩʦʨʝʥʥʦʩʪʠ 

ʧʦʩʝʚʦʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ɼʫʨʥʠʰʥʠʢ ʦʙʳʢʥʦʚʝʥʥʳʡ, ʛʝʨʙʠʮʠʜʳ, ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ, 

ʬʠʪʦʩʘʥʠʪʘʨʥʳʡ ʤʦʥʠʪʦʨʠʥʛ, ʧʦʣʝʚʳʝ ʢʫʣʴʪʫʨʳ. 

 

 ɺʚʝʜʝʥʠʝ. ʆʩʥʦʚʦʡ ʩʦʚʨʝʤʝʥʥʦʡ ʩʪʨʘʪʝʛʠʠ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ ʦʪ ʚʨʝʜʥʳʭ 

ʦʨʛʘʥʠʟʤʦʚ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ 

ʟʘʱʠʪʳ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ ʧʦʪʝʨʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ, 

ʩʪʘʙʠʣʠʟʘʮʠʶ ʬʠʪʦʩʘʥʠʪʘʨʥʦʡ ʦʙʩʪʘʥʦʚʢʠ ʠ ʩʥʠʞʝʥʠʝ ʧʝʩʪʠʮʠʜʥʦʡ ʥʘʛʨʫʟʢʠ ʧʨʠ 

ʦʜʥʦʚʨʝʤʝʥʥʦʤ ʧʦʚʳʰʝʥʠʠ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ. 

ʇʨʦʙʣʝʤʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʚʨʝʜʥʳʭ ʦʨʛʘʥʠʟʤʦʚ ʢ ʧʝʩʪʠʮʠʜʘʤ, 

ʚʦʟʥʠʢʰʘʷ ʚ ʩʝʨʝʜʠʥʝ XX ʚʝʢʘ, ʦʩʪʘʝʪʩʷ ʦʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʘʢʪʫʘʣʴʥʳʭ ʚ XXI ʚʝʢʝ, 

ʧʦʩʢʦʣʴʢʫ ʟʘʪʨʘʛʠʚʘʝʪ ʥʝ ʪʦʣʴʢʦ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʥʦ ʠ ʪʘʢʠʝ 

ʩʬʝʨʳ, ʢʘʢ ʦʭʨʘʥʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʝ ʠ ʧʨʦʠʟʚʦʜʩʪʚʦ ʩʨʝʜʩʪʚ 

ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ. ʅʝʩʤʦʪʨʷ ʥʘ ʧʨʠʥʠʤʘʝʤʳʝ ʤʝʨʳ, ʚʦ ʚʩʝʤ ʤʠʨʝ ʥʘʙʣʶʜʘʝʪʩʷ 

ʫʩʪʦʡʯʠʚʳʡ ʨʦʩʪ ʯʠʩʣʘ ʚʠʜʦʚ ʚʨʝʜʥʳʭ ʦʨʛʘʥʠʟʤʦʚ, ʚ ʧʦʧʫʣʷʮʠʷʭ ʢʦʪʦʨʳʭ ʬʦʨʤʠʨʫʝʪʩʷ 

ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ ʢ ʧʨʠʤʝʥʷʝʤʳʤ ʧʨʝʧʘʨʘʪʘʤ [1]. 

ɹʳʩʪʨʦ ʨʘʩʧʨʦʩʪʨʘʥʷʶʱʠʝʩʷ ʙʠʦʪʠʧʳ ʩʦʨʥʳʭ ʨʘʩʪʝʥʠʡ, ʫʩʪʦʡʯʠʚʳʭ ʢ 

ʛʝʨʙʠʮʠʜʘʤ, ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʝʨʴʝʟʥʫʶ ʫʛʨʦʟʫ ʜʣʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ʇʦ ʜʘʥʥʳʤ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʙʘʟ, ʢ 2025 ʛʦʜʫ ʚ ʤʠʨʝ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʙʦʣʝʝ 540 

ʩʣʫʯʘʝʚ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ, ʦʭʚʘʪʳʚʘʶʱʠʭ ʩʚʳʰʝ 270 ʚʠʜʦʚ ʩʦʨʥʳʭ ʨʘʩʪʝʥʠʡ, ʯʪʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʛʣʦʙʘʣʴʥʦʤ ʭʘʨʘʢʪʝʨʝ ʧʨʦʙʣʝʤʳ [2]. 

ʉʦʚʨʝʤʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ ʩʦʨʥʳʭ ʨʘʩʪʝʥʠʡ 

ʬʦʨʤʠʨʫʝʪʩʷ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʩʝʣʝʢʪʠʚʥʦʛʦ ʜʘʚʣʝʥʠʷ, ʦʙʫʩʣʦʚʣʝʥʥʦʛʦ ʤʥʦʛʦʢʨʘʪʥʳʤ 

ʧʨʠʤʝʥʝʥʠʝʤ ʛʝʨʙʠʮʠʜʦʚ ʩ ʦʜʠʥʘʢʦʚʳʤ ʤʝʭʘʥʠʟʤʦʤ ʜʝʡʩʪʚʠʷ. ʇʨʠ ʵʪʦʤ ʰʠʨʦʢʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʢʘʢ ʧʝʨʝʢʨʝʩʪʥʘʷ, ʪʘʢ ʠ ʤʥʦʞʝʩʪʚʝʥʥʘʷ ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ, ʯʪʦ 

ʩʫʱʝʩʪʚʝʥʥʦ ʫʩʣʦʞʥʷʝʪ ʢʦʥʪʨʦʣʴ ʩʦʨʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ [3]. 

ʇʦ ʜʘʥʥʳʤ ʩʦʚʨʝʤʝʥʥʳʭ ʦʙʟʦʨʦʚ (2025 ʛ.), ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ ʨʝʘʣʠʟʫʝʪʩʷ ʯʝʨʝʟ 

ʨʘʟʣʠʯʥʳʝ ʤʝʭʘʥʠʟʤʳ, ʚʢʣʶʯʘʷ ʠʟʤʝʥʝʥʠʷ ʚ ʤʝʩʪʝ ʜʝʡʩʪʚʠʷ ʛʝʨʙʠʮʠʜʘ ʠ ʤʝʪʘʙʦʣʠ-

ʯʝʩʢʫʶ ʜʝʪʦʢʩʠʢʘʮʠʶ ʯʪʦ ʜʝʣʘʝʪ ʧʨʦʙʣʝʤʫ ʦʩʦʙʝʥʥʦ ʩʣʦʞʥʦʡ ʠ ʤʥʦʛʦʬʘʢʪʦʨʥʦʡ [4].  

ʀʟʫʯʝʥʠʝ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʚʨʝʜʥʳʭ ʦʨʛʘʥʠʟʤʦʚ ʢ ʧʝʩʪʠʮʠʜʘʤ ʠʤʝʝʪ ʢʣʶʯʝʚʦʝ 

ʟʥʘʯʝʥʠʝ ʜʣʷ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ ʠ ʩʠʩʪʝʤʳ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ. ʌʦʨʤʠʨʦʚʘʥʠʝ 

ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʵʚʦʣʶʮʠʦʥʥʳʭ ʠʟʤʝʥʝʥʠʡ, ʦʙʫʩʣʦʚʣʝʥʥʳʭ 

ʩʝʣʝʢʪʠʚʥʳʤ ʜʘʚʣʝʥʠʝʤ ʧʝʩʪʠʮʠʜʦʚ, ʠ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʭʠʤʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʟʘʱʠʪʳ. ɼʘʥʥʦʝ ʷʚʣʝʥʠʝ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʨʦʩʪʦʤ ʵʢʦʥʦʤʠʯʝʩʢʠʭ 

ʧʦʪʝʨʴ ʠ ʧʦʚʳʰʝʥʠʝʤ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʨʠʩʢʦʚ [5]. ɺ ʘʛʨʘʨʥʦʤ ʩʝʢʪʦʨʝ ʧʨʦʙʣʝʤʘ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʚʨʝʜʥʳʭ ʦʨʛʘʥʠʟʤʦʚ ʧʨʠʦʙʨʝʪʘʝʪ ʚʩʝ ʙʦʣʝʝ ʩʣʦʞʥʳʡ ʭʘʨʘʢʪʝʨ, ʦʢʘʟʳʚʘʷ 

ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʠ 

ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʫʶ ʙʝʟʦʧʘʩʥʦʩʪʴ. ɺ ʵʪʦʡ ʩʚʷʟʠ, ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ ʩʦʨʥʳʭ ʨʘʩʪʝʥʠʡ 

ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʦʜʥʘ ʠʟ ʥʘʠʙʦʣʝʝ ʩʝʨʴʝʟʥʳʭ ʧʨʦʙʣʝʤ ʩʦʚʨʝʤʝʥʥʦʡ ʛʝʨʙʦʣʦʛʠʠ, 

ʦʧʨʝʜʝʣʷʶʱʘʷ ʥʘʧʨʘʚʣʝʥʠʷ ʝʝ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ [6]. 

ɺ ʈʝʩʧʫʙʣʠʢʝ ʂʘʟʘʭʩʪʘʥ ʧʨʦʙʣʝʤʘ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʪʘʢʞʝ ʠʤʝʝʪ ʧʨʠʦʨʠʪʝʪʥʦʝ 

ʟʥʘʯʝʥʠʝ, ʧʦʩʢʦʣʴʢʫ ʩʚʷʟʘʥʘ ʩʦ ʟʥʘʯʠʪʝʣʴʥʳʤʠ ʧʦʪʝʨʷʤʠ ʫʨʦʞʘʷ, ʫʚʝʣʠʯʝʥʠʝʤ ʟʘʪʨʘʪ 

ʥʘ ʟʘʱʠʪʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʠ ʥʝʛʘʪʠʚʥʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. 

ʀʩʭʦʜʷ ʠʟ ʚʳʰʝʠʟʣʦʞʝʥʥʦʛʦ, ʮʝʣʴʶ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ 
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ʠʟʫʯʝʥʠʝ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʩʦʨʥʳʭ ʨʘʩʪʝʥʠʡ, ʚ ʯʘʩʪʥʦʩʪʠ Xanthium strumarium, ʢ 

ʛʝʨʙʠʮʠʜʘʤ ʨʘʟʣʠʯʥʳʭ ʭʠʤʠʯʝʩʢʠʭ ʛʨʫʧʧ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʚʳʷʚʣʝʥʠʝʤ ʫʩʪʦʡʯʠʚʳʭ 

ʙʠʦʪʠʧʦʚ ʠ ʨʘʟʨʘʙʦʪʢʦʡ ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʨ ʢʦʥʪʨʦʣʷ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʩʦʭʨʘʥʝʥʠʝ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʠ ʩʥʠʞʝʥʠʝ ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ 

ʧʝʩʪʠʮʠʜʦʚ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. 

 ʇʨʠ ʜʣʠʪʝʣʴʥʦʤ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʤ ʧʨʠʤʝʥʝʥʠʠ ʛʝʨʙʠʮʠʜʦʚ ʩ ʦʜʠʥʘʢʦʚʳʤ 

ʤʝʭʘʥʠʟʤʦʤ ʜʝʡʩʪʚʠʷ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʨʛʘʥʠʟʘʮʠʠ ʨʝʛʫʣʷʨʥʦʛʦ 

ʬʠʪʦʩʘʥʠʪʘʨʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʟʘʩʦʨʝʥʥʦʩʪʠ ʧʦʩʝʚʦʚ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʨʝʟʠʩʪʝʥʪʥʳʭ 

ʙʠʦʪʠʧʦʚ. ʆʜʥʠʤ ʠʟ ʨʘʥʥʠʭ ʧʨʠʟʥʘʢʦʚ ʬʦʨʤʠʨʦʚʘʥʠʷ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʷʚʣʷʝʪʩʷ 

ʩʥʠʞʝʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʷʝʤʳʭ ʧʨʝʧʘʨʘʪʦʚ [7]. 

ʌʠʪʦʩʘʥʠʪʘʨʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʡ ʜʣʷ ʦʙʦʩʥʦʚʘʥʠʷ ʩʪʨʘʪʝʛʠʠ ʠ 

ʪʘʢʪʠʢʠ ʟʘʱʠʪʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ. ɽʛʦ ʦʩʥʦʚʥʳʤʠ ʟʘʜʘʯʘʤʠ ʷʚʣʷʶʪʩʷ ʢʦʥʪʨʦʣʴ 

ʬʠʪʦʩʘʥʠʪʘʨʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ, ʦʙʝʩʧʝʯʝʥʠʝ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠ ʦʙʦʩʥʦʚʘʥʥʦʡ ʟʘʱʠʪʳ ʦʪ ʚʨʝʜʥʳʭ 

ʦʨʛʘʥʠʟʤʦʚ, ʘ ʪʘʢʞʝ ʧʦʣʫʯʝʥʠʝ ʩʪʘʙʠʣʴʥʦʛʦ ʫʨʦʞʘʷ. ʅʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʤʦʥʠʪʦʨʠʥʛʘ 

ʦʮʝʥʠʚʘʶʪʩʷ ʪʝʢʫʱʝʝ ʩʦʩʪʦʷʥʠʝ ʧʦʩʝʚʦʚ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚʨʝʜʥʳʭ ʦʨʛʘʥʠʟʤʦʚ ʠ 

ʩʪʝʧʝʥʴ ʧʦʨʘʞʝʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʙʦʣʝʟʥʷʤʠ, ʚʨʝʜʠʪʝʣʷʤʠ ʠ 

ʩʦʨʥʷʢʘʤʠ. ʇʦʣʫʯʝʥʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ 

ʧʨʦʚʝʜʝʥʠʷ ʟʘʱʠʪʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʚ ʦʧʪʠʤʘʣʴʥʳʝ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʝ ʩʨʦʢʠ [8, 9]. 

ʄʦʥʠʪʦʨʠʥʛ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ Xanthium strumarium ʢ ʛʝʨʙʠʮʠʜʘʤ ʚ ʧʦʩʝʚʘʭ ʧʦʣʝ-

ʚʳʭ ʢʫʣʴʪʫʨ ʷʚʣʷʝʪʩʷ ʢʣʶʯʝʚʳʤ ʵʣʝʤʝʥʪʦʤ ʩʠʩʪʝʤʳ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʟʘʱʠʪʳ ʨʘʩʪʝ-

ʥʠʡ, ʦʩʦʙʝʥʥʦ ʚ ʫʩʣʦʚʠʷʭ ʩʥʠʞʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʷʝʤʳʭ ʧʨʝʧʘʨʘʪʦʚ [10].  

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʟʘʜʘʯʝʡ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʣʦʩʴ ʠʟʫʯʝʥʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʨʝʟʠʩʪʝʥʪʥʳʭ ʧʦʧʫʣʷʮʠʡ ʩʦʨʥʳʭ ʨʘʩʪʝʥʠʡ ʢ ʧʝʩʪʠʮʠʜʘʤ ʠ ʨʘʟʨʘʙʦʪʢʘ 

ʤʝʨ ʧʦ ʧʨʝʜʦʪʚʨʘʱʝʥʠʶ ʠ ʧʨʝʦʜʦʣʝʥʠʶ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʫ Xanthium strumarium ʢ 

ʛʝʨʙʠʮʠʜʘʤ.  ɼʣʷ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ ʧʨʦʚʝʜʝʥ ʬʠʪʦʩʘʥʠʪʘʨʥʳʡ ʤʦʥʠʪʦʨʠʥʛ 

ʧʦʩʝʚʦʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʚ ʫʩʣʦʚʠʷʭ ʶʛʦ-ʚʦʩʪʦʢʘ ʂʘʟʘʭʩʪʘʥʘ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʆʙʲʝʢʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʣʠʩʴ ʜʫʨ-

ʥʠʰʥʠʢ ʦʙʳʢʥʦʚʝʥʥʳʡ, ʛʝʨʙʠʮʠʜʳ ʨʘʟʣʠʯʥʳʭ ʭʠʤʠʯʝʩʢʠʭ ʛʨʫʧʧ, ʧʦʩʝʚʳ ʧʦʣʝʚʳʭ 

ʢʫʣʴʪʫʨ. 

ʌʠʪʦʩʘʥʠʪʘʨʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʧʨʦʚʦʜʠʣʩʷ ʩ ʮʝʣʴʶ ʚʳʷʚʣʝʥʠʷ ʨʝʟʠʩʪʝʥʪʥʳʭ 

ʬʦʨʤ Xanthium strumarium ʢ ʛʝʨʙʠʮʠʜʘʤ ʨʘʟʣʠʯʥʳʭ ʭʠʤʠʯʝʩʢʠʭ ʛʨʫʧʧ ʚ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʦʩʝʚʘʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʶʛʦ-ʚʦʩʪʦʯʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ. 

ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ ʝʞʝʛʦʜʥʦ ʧʨʦʚʦʜʠʣʠ ʬʠʪʦʩʘʥʠʪʘʨʥʳʡ 

ʤʦʥʠʪʦʨʠʥʛ ʧʦʩʝʚʦʚ ʧʦʣʝʚʳʭ ʢʫʣʴʪʫʨ ʩ ʮʝʣʴʶ ʦʧʨʝʜʝʣʝʥʠʷ ʟʘʩʦʨʝʥʥʦʩʪʠ ʧʦʣʝʡ 

Xanthium strumarium ʠ ʚʳʷʚʣʝʥʠʷ ʧʨʠʟʥʘʢʦʚ ʫʩʪʦʡʯʠʚʦʩʪʠ ʩʦʨʥʳʭ ʨʘʩʪʝʥʠʡ ʢ 

ʛʝʨʙʠʮʠʜʘʤ [11, 12]. ʋʯʝʪ ʩʦʨʥʳʭ ʨʘʩʪʝʥʠʡ ʦʩʫʱʝʩʪʚʣʷʣʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʤ ʤʝʪʦʜʦʤ: 

ʧʦʣʝ ʧʨʦʭʦʜʠʣʠ ʧʦ ʜʠʘʛʦʥʘʣʠ, ʯʝʨʝʟ ʨʘʚʥʳʝ ʠʥʪʝʨʚʘʣʳ ʥʘʢʣʘʜʳʚʘʣʠ ʫʯʝʪʥʫʶ ʨʘʤʢʫ 

ʨʘʟʤʝʨʦʤ 50Ĭ50 ʩʤ (0,25 ʤĮ). ʅʘ ʧʦʣʷʭ ʧʣʦʱʘʜʴʶ ʜʦ 50 ʛʘ ʫʯʝʪ ʧʨʦʚʦʜʠʣʠ ʚ 10 ʪʦʯʢʘʭ, 

ʦʪ 50 ʜʦ 100 ʛʘ - ʚ 15 ʪʦʯʢʘʭ, ʩʚʳʰʝ 100 ʛʘ - ʚ 20 ʪʦʯʢʘʭ. ɺ ʧʨʝʜʝʣʘʭ ʨʘʤʢʠ ʦʧʨʝʜʝʣʷʣʠ 

ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʩʦʨʥʳʭ ʨʘʩʪʝʥʠʡ ʠ ʯʠʩʣʝʥʥʦʩʪʴ ʢʘʞʜʦʛʦ ʚʠʜʘ ʦʪʜʝʣʴʥʦ (ʰʪ./0,25 

ʤĮ).ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʦʮʝʥʠʚʘʣʠ ʙʠʦʤʝʪʨʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ Xanthium strumarium ʜʦ ʠ 

ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ ʛʝʨʙʠʮʠʜʘʤʠ. ʇʦʩʣʝ ʦʙʨʘʙʦʪʢʠ ʫʯʠʪʳʚʘʣʠ ʦʩʪʘʪʦʯʥʫʶ ʯʠʩʣʝʥʥʦʩʪʴ 

ʩʦʨʥʷʢʘ ʠ ʠʭ ʙʠʦʤʘʩʩʫ. ɹʠʦʣʦʛʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʛʝʨʙʠʮʠʜʦʚ ʨʘʩʩʯʠʪʳʚʘʣʠ ʧʦ 

ʦʙʱʝʧʨʠʥʷʪʦʡ ʤʝʪʦʜʠʢʝ [13]. ʌʠʪʦʩʘʥʠʪʘʨʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʧʦ ʚʳʷʚʣʝʥʠʶ ʧʨʠʟʥʘʢʦʚ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʩʦʨʥʦʛʦ ʨʘʩʪʝʥʠʷ ʢ ʛʝʨʙʠʮʠʜʘʤ ʧʨʦʚʦʜʠʣʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʨʝʢʦʤʝʥʜʫʝʤʦʡ ʤʝʪʦʜʠʢʝ FAO(2016)[14]. ʋʨʦʞʘʡʥʦʩʪʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ 

ʠ ʝʝ ʩʪʨʫʢʪʫʨʫ ʦʧʨʝʜʝʣʷʣʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʤʝʪʦʜʠʢʦʡ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʩʦʨʪʦʠʩʧʳʪʘʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ [15]. 

ʈʝʛʫʣʠʨʦʚʘʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ ʢʫʣʴʪʫʨʥʦʛʦ ʠ ʩʦʨʥʦʛʦ ʢʦʤʧʦʥʝʥʪʦʚ ʘʛʨʦʮʝʥʦʟʘ 
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ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʘʛʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʢʨʠʪʝʨʠʝʚ ʚʨʝʜʦʥʦʩʥʦʩʪʠ, ʚʢʣʶʯʘʶʱʠʭ 

ʧʦʨʦʛʠ ʚʨʝʜʦʥʦʩʥʦʩʪʠ, ʢʦʵʬʬʠʮʠʝʥʪʳ ʚʨʝʜʦʥʦʩʥʦʩʪʠ ʠ ʚʳʞʠʚʘʝʤʦʩʪʠ ʚ ʢʨʠʪʠʯʝʩʢʠʝ 

ʧʝʨʠʦʜʳ ʨʘʟʚʠʪʠʷ, ʘ ʪʘʢʞʝ ʦʮʝʥʢʫ ʢʦʥʢʫʨʝʥʪʥʳʭ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʢʫʣʴʪʫʨʥʳʭ ʠ 

ʩʦʨʥʳʭ ʨʘʩʪʝʥʠʡ. ʉʫʱʝʩʪʚʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʘʥʘʣʠʟ ʨʝʛʫʣʠʨʫʶʱʝʡ ʨʦʣʠ 

ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ ʧʨʠʝʤʦʚ ʠ ʛʝʨʙʠʮʠʜʦʚ ʚ ʦʛʨʘʥʠʯʝʥʠʠ ʯʠʩʣʝʥʥʦʩʪʠ ʩʦʨʥʳʭ ʨʘʩʪʝʥʠʡ ʠ 

ʧʦʚʳʰʝʥʠʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʧʦʣʝʚʳʭ ʘʛʨʦʮʝʥʦʟʦʚ [16, 17]. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʉ ʮʝʣʴʶ ʦʮʝʥʢʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ Xanthium 

strumarium L. ʠ ʚʳʷʚʣʝʥʠʷ ʧʨʠʟʥʘʢʦʚ ʬʦʨʤʠʨʦʚʘʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʛʝʨʙʠʮʠʜʘʤ 

ʨʘʟʣʠʯʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʜʝʡʩʪʚʠʷ ʧʨʦʚʝʜʝʥ ʬʠʪʦʩʘʥʠʪʘʨʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʧʦʩʝʚʦʚ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʚ ʦʪʜʝʣʴʥʳʭ ʭʦʟʷʡʩʪʚʘʭ ɸʣʤʘʪʠʥʩʢʦʡ ʠ ɾʝʪʳʩʫʩʢʦʡ 

ʦʙʣʘʩʪʝʡ (ʪʘʙʣʠʮʘ 1). ʆʙʩʣʝʜʦʚʘʥʠʷ ʦʭʚʘʪʳʚʘʣʠ ʧʦʩʝʚʳ ʩʦʠ, ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ, ʷʨʦʚʦʡ 

ʧʰʝʥʠʮʳ, ʷʨʦʚʦʛʦ ʷʯʤʝʥʷ, ʘ ʪʘʢʞʝ ʧʘʨʦʚʳʝ ʧʦʣʷ.  

ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʜʫʨʥʠʰʥʠʢ ʦʙʳʢʥʦʚʝʥʥʳʡ ʩʦʭʨʘʥʷʝʪ 

ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʘʛʨʦʮʝʥʦʟʘʭ ʶʛʦ-ʚʦʩʪʦʢʘ ʂʘʟʘʭʩʪʘʥʘ ʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʚʳʩʦʢʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʧʣʘʩʪʠʯʥʦʩʪʴʶ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʝʛʦ ʫʩʧʝʰʥʫʶ ʘʜʘʧʪʘʮʠʶ ʚ 

ʧʦʩʝʚʘʭ ʨʘʟʣʠʯʥʳʭ ʢʫʣʴʪʫʨ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʤʘʨʰʨʫʪʥʳʭ ʦʙʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥʦ, 

ʯʪʦ ʩʪʝʧʝʥʴ ʟʘʩʦʨʝʥʥʦʩʪʠ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʧʦʣʝʡ ʚʘʨʴʠʨʦʚʘʣʘ ʚ ʰʠʨʦʢʠʭ ʧʨʝʜʝʣʘʭ - ʦʪ 

ʧʦʣʥʦʛʦ ʦʪʩʫʪʩʪʚʠʷ ʨʘʩʪʝʥʠʡ ʜʦ 15,0 ʰʪ./ʤĮ. ʊʘʢʘʷ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ 

ʩʫʱʝʩʪʚʝʥʥʦʤ ʚʣʠʷʥʠʠ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ, ʚʠʜʳ ʢʫʣʴʪʫʨʳ, ʫʨʦʚʥʷ 

ʘʛʨʦʪʝʭʥʠʢʠ ʠ ʬʠʪʦʩʘʥʠʪʘʨʥʦʡ ʠʩʪʦʨʠʠ ʢʦʥʢʨʝʪʥʦʛʦ ʧʦʣʷ ʥʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʜʘʥʥʦʛʦ 

ʩʦʨʥʷʢʘ. 

 
ʊʘʙʣʠʮʘ 1 ï ʈʝʟʫʣʴʪʘʪʳ ʬʠʪʦʩʘʥʠʪʘʨʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ Xanthium strumarium ʚ ʧʦʩʝʚʘʭ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʶʛʦ-ʚʦʩʪʦʢʘ ʂʘʟʘʭʩʪʘʥʘ (2025 ʛ.) 

 

 ̄ ʈʘʡʦʥ, ʭʦʟʷʡʩʪʚʦ ʂʫʣʴʪʫʨʘ ʆʙʩʣʝʜʫʝʤʘʷ 

ʧʣʦʱʘʜʴ, ʛʘ 

ʌʘʟʘ 

ʨʘʟʚʠʪʠʷ 

ʢʫʣʴʪʫʨʳ 

ʂʦʣʠʯʝʩ-

ʪʚʦ ʜʫʨ-

ʥʠʰʥʠʢʘ, 

ʰʪ./ʤ2 

ʂʦʦʨʜʠʥʘ-

ʪʳ ʧʦʣʝʡ 

1 2 3 4 5 6 7 

ɸʣʤʘʪʠʥʩʢʘʷ ʦʙʣʘʩʪʴ 

1 ʛ. ʂʦʥʘʝʚ, ʉʇʂ 

çɸץᴇʟʝʢè 

ʧʘʨʳ 60,3  - - 43.951711 

77.504811 

2 ʛ. ʂʦʥʘʝʚ, ʉʇʂ 

çɸץᴇʟʝʢè 

ʩʦʷ 11,5   ʚʝʪʚʣʝʥʠʝ 6,0 43.961459 

77.493345 

3 ʛ. ʂʦʥʘʝʚ, ʂʍ çɸʡʙʝʢè ʩʦʷ 24,0  ʚʝʪʚʣʝʥʠʝ 9,0 43.911833 

77.603576 

 

4 ʛ. ʂʦʥʘʝʚ, ʂʍ çɸʡʙʝʢè ʩʘʭʘʨʥʘʷ 

ʩʚʝʢʣʘ 

15,0  ʬʦʨʤʠʨʦ-

ʚʘʥʠʝ ʢʦʨ-

ʥʝʧʣʦʜʦʚ 

3,5 43.911833 

77.603576 

 

ʆʙʣʘʩʪʴ ɾʝʪʳʩʫ 

1 ʂʝʨʙʫʣʘʢʩʢʠʡ ʨʘʡʦʥ, ʩ/ʦ 

ʐʫʙʘʨ, ʂʍ çɽʨʢʠʥè 

ʩʘʭʘʨʥʘʷ 

ʩʚʝʢʣʘ 

7,0 ʬʦʨʤʠʨʦʚʘ

-ʥʠʝ ʢʦʨ-

ʥʝʧʣʦʜʦʚ 

5,0 44.561540 

79.044103 

2 ʂʝʨʙʫʣʘʢʩʢʠʡ ʨʘʡʦʥ, 

ʩ/ʦʂʦʛʘʣʳ,  

ʂʍ çɹʽʨʣʽʢè 

ʷʯʤʝʥʴ 

ʷʨʦʚʦʡ 

65,0 ʚʳʭʦʜ ʚ 

ʪʨʫʙʢʫ 

2,0 44.436913 

78.669758 

3 ʂʝʨʙʫʣʘʢʩʢʠʡ ʨʘʡʦʥ, 

ʩ/ʦʂʦʛʘʣʳ,  

ʂʍ çɹʽʨʣʽʢè 

  

ʧʰʝʥʠʮʘ 

ʷʨʦʚʘʷ 

21,0 ʚʳʭʦʜ ʚ 

ʪʨʫʙʢʫ 

3,0 44.459283 

78.665490 
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1 2 3 4 5 6 7 

4 ʂʝʨʙʫʣʘʢʩʢʠʡ ʨʘʡʦʥ, 

ʩ/ʦɾʘʡʥʘʢ ʙʘʪʳʨ,  

ʊʆʆ çɾʦʣʙʘʨʳʩ ɸʛʨʦè 

ʷʯʤʝʥʴ 

ʷʨʦʚʦʡ 

34,0 ʚʳʭʦʜ ʚ 

ʪʨʫʙʢʫ 

4,0 44.348342 

78.562417 

5 ʂʝʨʙʫʣʘʢʩʢʠʡ ʨʘʡʦʥ, ʩ/ʦ 
ɾʦʣʘʤʘʥ, ʂʍ çʓʥʪʳʤʘʢè 

ʧʰʝʥʠʮʘ 

ʷʨʦʚʘʷ 

95,0 ʚʳʭʦʜ ʚ 

ʪʨʫʙʢʫ 

ʥʝʪ 44.265637 

77.509566 

6 ʂʦʢʩʫʩʢʠʡ ʨʘʡʦʥ, ʩ/ʦ 

ɾʘʨʣʳʦʟʝʢ, ʂʍ «ɻʘʣʳʤè 

ʩʦʷ 24,0 ʚʝʪʚʣʝʥʠʝ 7,0 44.897263 

78.051885 

7 ʂʦʢʩʫʩʢʠʡ ʨʘʡʦʥ, ʩ/ʦ 

ɾʘʨʣʳʦʟʝʢ,  

ʂʍ çɻʘʣʳʤè 

ʩʦʷ 17,0 ʚʝʪʚʣʝʥʠʝ 8,0 44.894546 

78.019801 

 

8 ʂʦʢʩʫʩʢʠʡ ʨʘʡʦʥ, ʩ/ʦ 

ʄʫʢʨʳ,  

ʂʍ çʂʘʡʥʘʨ ʂᴇʢʩʫè 

ʩʦʷ 27,0 ʚʝʪʚʣʝʥʠʝ 9,0 44.886665 

78.151665 

9 ɽʩʢʝʣʜʠʥʩʢʠʡ ʨʘʡʦʥ, ʩ/ʦ 

ɸʣʜʘʙʝʨʛʝʥʦʚ,  

ʂʍ çɾʝʢʩʝʤʙʠʥʦʚè 

ʩʦʷ 10,0 ʚʝʪʚʣʝʥʠʝ 15,0 44.867929 

78.299603 

1

0 

ɽʩʢʝʣʜʠʥʩʢʠʡ ʨʘʡʦʥ, ʩ/ʦ 

ɸʣʜʘʙʝʨʛʝʥʦʚ,  

ʂʍ çɾʝʢʩʝʤʙʠʥʦʚè 

ʩʘʭʘʨʥʘʷ 

ʩʚʝʢʣʘ 

6,5  ʌʦʨʤʠʨʦ-

ʚʘʥʠʝ ʢʦʨ-

ʥʝʧʣʦʜʦʚ 

12,0 44.874206 

78.297150 

1

1 

ɽʩʢʝʣʜʠʥʩʢʠʡ ʨʘʡʦʥ, ʩ/ʦ 

ʂʘʨʘʪʘʣ,  

ʂʍ çɾʘʡʣʳʙʘʝʚʘ ʅ.è 

ʩʘʭʘʨʥʘʷ 

ʩʚʝʢʣʘ 

12,0 ʬʦʨʤʠʨʦʚʘ

ʥʠʝ ʢʦʨʥʝ-

ʧʣʦʜʦʚ 

11,0 44.899213 

78.689328 

 

ɸʥʘʣʠʟ ʜʘʥʥʳʭ ʪʘʙʣʠʮʳ 1 ʧʦʢʘʟʘʣ, ʯʪʦ ʥʘʠʤʝʥʴʰʘʷ ʟʘʩʦʨʝʥʥʦʩʪʴ ʦʪʤʝʯʝʥʘ ʚ ʧ-

ʦʩʝʚʘʭ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ, ʛʜʝ ʯʠʩʣʝʥʥʦʩʪʴ ʩʦʨʥʷʢʘ ʩʦʩʪʘʚʣʷʣʘ 2,0ï4,0 ʰʪ./ʤĮ. ʅʘ 

ʦʪʜʝʣʴʥʳʭ ʧʦʣʷʭ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ ʠ ʧʘʨʘʭ ʜʫʨʥʠʰʥʠʢ ʥʝ ʦʙʥʘʨʫʞʝʥ, ʯʪʦ ʤʦʞʝʪ 

ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦ ʚʳʩʦʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʝʜʰʝʩʪʚʫʶʱʠʭ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ ʠ 

ʭʠʤʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ. 

ʅʘʠʙʦʣʝʝ ʚʳʩʦʢʘʷ ʧʣʦʪʥʦʩʪʴ Xanthium strumarium ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʘ ʚ ʧʦʩʝʚʘʭ 

ʩʦʠ ʠ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ, ʛʜʝ ʯʠʩʣʝʥʥʦʩʪʴ ʜʦʩʪʠʛʘʣʘ 11,0ï15,0 ʰʪ./ʤĮ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, 

ʯʪʦ ʠʤʝʥʥʦ ʚ ʧʨʦʧʘʰʥʳʭ ʢʫʣʴʪʫʨʘʭ ʩʦʟʜʘʶʪʩʷ ʥʘʠʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ 

ʨʘʟʚʠʪʠʷ ʜʘʥʥʦʛʦ ʚʠʜʘ: ʰʠʨʦʢʠʡ ʤʝʞʜʫʨʷʜʥʳʡ ʠʥʪʝʨʚʘʣ, ʣʫʯʰʘʷ ʦʩʚʝʱʝʥʥʦʩʪʴ ʠ 

ʜʦʩʪʘʪʦʯʥʦʝ ʚʣʘʛʦʦʙʝʩʧʝʯʝʥʠʝ. ʆʩʦʙʝʥʥʦ ʚʳʨʘʞʝʥʥʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʩʦʨʥʷʢʘ 

ʦʪʤʝʯʝʥʦ ʚ ʫʩʣʦʚʠʷʭ ʦʨʦʰʝʥʠʷ.  

ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʚʳʩʦʢʦʡ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʜʫʨ-

ʥʠʰʥʠʢʘ ʦʙʳʢʥʦʚʝʥʥʦʛʦ ʚ ʘʛʨʦʮʝʥʦʟʘʭ ʪʝʭʥʠʯʝʩʢʠʭ ʠ ʟʝʨʥʦʙʦʙʦʚʳʭ ʢʫʣʴʪʫʨ, ʯʪʦ 

ʩʦʟʜʘʝʪ ʨʠʩʢ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʩʥʠʞʝʥʠʷ ʫʨʦʞʘʡʥʦʩʪʠ ʠ ʟʘʪʨʫʜʥʷʝʪ ʧʨʦʚʝʜʝʥʠʝ ʟʘʱʠʪʥʳʭ 

ʤʝʨʦʧʨʠʷʪʠʡ. 

ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʧʨʠʟʥʘʢʦʚ ʬʦʨʤʠʨʦʚʘʥʠʷ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʧʨʦʚʝʜʝʥʳ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʥʘʙʣʶʜʝʥʠʷ ʥʘ ʟʘʩʦʨʝʥʥʳʭ ʧʦʣʷʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʛʝʨʙʠʮʠʜʦʚ 

ʨʘʟʣʠʯʥʳʭ ʭʠʤʠʯʝʩʢʠʭ ʛʨʫʧʧ. ʆʮʝʥʠʚʘʣʠ ʧʣʦʪʥʦʩʪʴ ʩʦʨʥʷʢʘ, ʬʘʟʫ ʝʛʦ ʨʘʟʚʠʪʠʷ, ʚʳʩʦʪʫ 

ʨʘʩʪʝʥʠʡ ʠ ʫʨʦʚʝʥʴ ʩʦʭʨʘʥʥʦʩʪʠ ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ (ʪʘʙʣʠʮʘ 2). 

ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ʪʘʙʣʠʮʳ 2, ʥʘʠʣʫʯʰʠʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʣʫʯʝʥʳ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ 

ʛʝʨʙʠʮʠʜʘ ʂʦʨʩʘʨ, ʚ.ʨ.ʢ. (ʙʝʥʪʘʟʦʥ), ʛʜʝ ʫʨʦʚʝʥʴ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʙʳʣ ʦʮʝʥʝʥ ʢʘʢ 

çʧʦʜʦʟʨʝʥʠʝè, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʩʦʭʨʘʥʝʥʠʝ ʚʳʩʦʢʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʧʦʧʫʣʷʮʠʠ 

ʩʦʨʥʷʢʘ ʢ ʧʨʝʧʘʨʘʪʫ ʠ ʦʪʩʫʪʩʪʚʠʝ ʚʳʨʘʞʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ ʫʩʪʦʡʯʠʚʦʩʪʠ. 
ʇʨʠ ʧʨʠʤʝʥʝʥʠʠ ʧʨʝʧʘʨʘʪʘ ɹʝʥʘʛʨʦ, ʚ.ʨ. (ʪʘʢʞʝ ʥʘ ʦʩʥʦʚʝ ʙʝʥʪʘʟʦʥʘ) ʫʩʪʘʥʦʚʣʝʥ ʥʠʟʢʠʡ 

ʫʨʦʚʝʥʴ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ. ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʧʦʷʚʣʝʥʠʠ ʦʪʜʝʣʴʥʳʭ ʚʳʞʠʚʰʠʭ ʨʘʩʪʝʥʠʡ, 

ʦʜʥʘʢʦ ʚ ʮʝʣʦʤ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʧʦʧʫʣʷʮʠʠ ʦʩʪʘʝʪʩʷ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʡ. ʊʘʢʠʝ ʨʝʟʫʣʴʪʘʪʳ 

ʫʢʘʟʳʚʘʶʪ ʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʜʘʣʴʥʝʡʰʝʛʦ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʜʠʥʘʤʠʢʦʡ ʨʝʘʢʮʠʠ ʩʦʨʥʷʢʘ ʢ 

ʧʨʝʧʘʨʘʪʘʤ ʜʘʥʥʦʡ ʭʠʤʠʯʝʩʢʦʡ ʛʨʫʧʧʳ. 
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ʊʘʙʣʠʮʘ 2 - ɹʠʦʤʝʪʨʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʜʫʨʥʠʰʥʠʢʘ ʦʙʳʢʥʦʚʝʥʥʦʛʦ ʚ ʧʦʩʝʚʘʭ ʩʦʠ ʠ 

ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ ʜʦ ʦʙʨʘʙʦʪʢʠ ʛʝʨʙʠʮʠʜʘʤʠ ʠ ʠʭ ʚʣʠʷʥʠʝ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʨʝʟʠʩʪʝʥʪʥʳʭ ʙʠʦʪʠʧʦʚ ʚ ʫʩʣʦʚʠʷʭ ɾʝʪʳʩʫʩʢʦʡ ʦʙʣʘʩʪʠ (2025 ʛ.) 

 

 ̄ ʈʘʡʦʥ, 

ʭʦʟʷʡʩʪʚʦ 

ʂʫʣʴʪʫʨʘ, 

ʩʦʨʪ 

ʇʣʦʪ- 

ʥʦʩʪʴ 

ʩʦʨʥʷʢʘ 

ʰʪ./ʤ2 

ɺʳʩʦʪʘ 

ʩʦʨʥʷʢʘ 

ʩʤ 

ʌʘʟʘ 

ʨʘʟʚʠʪʠʷ 

ʩʦʨʥʷʢʘ 

ʅʘʟʚʘʥʠʝ ʛʝʨ-

ʙʠʮʠʜʘ, ʜ.ʚ., 

ʥʦʨʤʘ 

ʨʘʩʭʦʜʘ 

ʋʨʦʚʝʥʴ 

ʨʝʟʠʩ-

ʪʝʥʪʥʦʩʪʠ 

 

1 2 3 4 5 6 7 8 

        

1 ʂʦʢʩʫʩʢʠʡ 

ʨʘʡʦʥ,  

ʂʍ çɻʘʣʳʤè 

ʩʦʷ, ʩʦʨʪ 

çɾʘʥʩʘʷè 

9,0 74,0 ʥʘʯʘʣʦ 

ʮʚʝʪʝʥʠʷ 

ɹʝʥʘʛʨʦ, ʚ.ʨ. 

(ʙʝʥʪʘʟʦʥ 480 

ʛ/ʣ), 2,5 ʣ/ʛ 

ʥʠʟʢʠʡ 

2 ʂʦʢʩʫʩʢʠʡ 

ʨʘʡʦʥ,  

ʂʍ çɻʘʣʳʤè 

ʩʦʷ, ʩʦʨʪ 

çɾʘʥʩʘʷè 

17,0 67,3 ʥʘʯʘʣʦ 

ʮʚʝʪʝʥʠʷ 

ɹʝʥʘʛʨʦ, ʚ.ʨ. 

(ʙʝʥʪʘʟʦʥ 480 

ʛ/ʣ), 2,5 ʣ/ʛ 

ʥʠʟʢʠʡ 

3 ʂʦʢʩʫʩʢʠʡ 

ʨʘʡʦʥ, 

ʂʍ çʂʘʡʥʘʨ 

ʢʦʢʩʫè 

ʩʦʷ, ʩʦʨʪ 

çɾʘʥʩʘʷè 

7,0 62,0 ʧʦʷʚʣʝ-ʥʠʝ 

ʮʚʝʪʦʯ-

ʥʳʭ ʧʦʯʝʢ 

ʂʦʨʩʘʨ, ʚ.ʨ.ʢ. 

(ʙʝʥʪʘʟʦʥ 480 

ʣ/ʛ), 2,0 ʣ/ʛʘ 

ʧʦʜʦʟʨʝʥʠ

ʝ 

 

4 ɽʩʢʝʣʜʠʥ-

ʩʢʠʡ ʨʘʡʦʥ,  

ʂʍçɾʝʢʩʝʤʙ

ʠʥʦʚè 

ʷʨʦʚʘʷ 

ʧʰʝ-ʥʠʮʘ, 

ʩʦʨʪ 

ʂʘʟʘʭʩʪʘʥ

ʩʢʘʷ 4 

10,0 69,0 ʥʘʯʘʣʦ 

ʮʚʝʪʝʥʠʷ 

ɹʘʣʝʨʠʥʘ, ʩ.ʵ. 

(2,4ɼ + 

ʬʣʦʨʘʩʫ-ʣʘʤ), 

0,5 ʣ/ʛʘ 

ʩʨʝʜʥʠʡ 

 

ʅʘ ʧʦʩʝʚʘʭ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ ʛʝʨʙʠʮʠʜʦʤ ɹʘʣʝʨʠʥʘ, ʩ.ʵ. (2,4-ɼ + 

ʬʣʦʨʘʩʫʣʘʤ) ʚʳʷʚʣʝʥ ʩʨʝʜʥʠʡ ʫʨʦʚʝʥʴ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ, ʩʦʧʨʦʚʦʞʜʘʚʰʠʡʩʷ ʩʥʠʞʝʥʠʝʤ 

ʦʙʱʝʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʘʨʠʘʥʪʘ. ɺʝʨʦʷʪʥʦ, ʚ ʜʘʥʥʳʡ ʧʦʧʫʣʷʮʠʠ ʧʨʠʩʫʪʩʪʚʫʶʪ ʙʠʦʪʠʧʳ 

ʩ ʧʦʥʠʞʝʥʥʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ ʢ ʦʜʥʦʤʫ ʠʟ ʜʝʡʩʪʚʫʶʱʠʭ ʚʝʱʝʩʪʚ ʧʨʝʧʘʨʘʪʘ. 

ʈʝʟʠʩʪʝʥʪʥʦʩʪʴ ʜʫʨʥʠʰʥʠʢʘ ʦʙʳʢʥʦʚʝʥʥʦʛʦ ʢ ʛʝʨʙʠʮʠʜʘʤ ʨʘʟʣʠʯʥʳʭ ʭʠʤʠʯʝʩʢʠʭ 

ʛʨʫʧʧ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʦʮʝʥʠʚʘʣʠ ʚ ʧʦʣʝʚʦʤ ʦʧʳʪʝ ʥʘ ʧʦʩʝʚʘʭ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ ʚ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʦʧʨʝʜʝʣʠʪʴ ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʧʨʝʧʘʨʘʪʦʚ, ʠʭ ʚʣʠʷʥʠʝ ʥʘ ʙʠʦʤʝʪʨʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʩʦʨʥʷʢʘ ʠ ʩʪʝʧʝʥʴ ʧʦʜʘʚʣʝʥʠʷ 

ʫʩʪʦʡʯʠʚʦʡ ʧʦʧʫʣʷʮʠʠ (ʪʘʙʣʠʮʘ 3). 

 
ʊʘʙʣʠʮʘ 3 ï ɺʣʠʷʥʠʝ ʛʝʨʙʠʮʠʜʦʚ ʨʘʟʣʠʯʥʳʭ ʭʠʤʠʯʝʩʢʠʭ ʢʣʘʩʩʦʚ ʠ ʥʦʨʤ ʨʘʩʭʦʜʘ ʥʘ 

ʙʠʦʤʝʪʨʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʠ ʛʠʙʝʣʴ ʜʫʨʥʠʰʥʠʢʘ ʦʙʳʢʥʦʚʝʥʥʦʛʦ ʥʘ ʧʦʩʝʚʘʭ ʷʨʦʚʦʡ 

ʧʰʝʥʠʮʳ (2025 ʛ.) 

 

ɺʘʨʠʘʥʪ ʅʦʨʤʘ 

ʨʘʩʭʦʜʘ, 

ʛ/ʛʘ, ʣ/ʛʘ 

ʂʦʣ-ʚʦ 

ʨʘʩʪʝʥʠʡ, 

ʰʪ./ʤ2 

ʂʦʣ-ʚʦ 

ʧʣʦʜʠʢʦʚ, 

ʰʪ./ʨʘʩʪ. 

ɺʳʩʦʪʘ 

ʨʘʩʪʝʥʠʡ, ʩʤ 

ɻʠʙʝʣʴ 

ʨʘʩʪʝʥʠʡ,

% 
1 2 3 4 5 6 

ʂʦʥʪʨʦʣʴ - 19,2 38,8 56,4 - 

ɻʨʘʥʩʪʘʨ ʤʝʛʘ, ʚ.ʜ.ʛ. 

((ʪʠʬʝʥ-ʩʫʣʴʬʫʨʦʥ-ʤʝ-

ʪʠʣ, 250 ʛ/ʢʛ + ʪʨʠʙʝ-

ʥʫʨʦʥ-ʤʝʪʠʣ, 500 ʛ/ʢʛ)) 

9,0 15,8 32,4 60,6 17,7 

18,0 14,6 30,8 58,6 24,0 

27,0 14,2 23,8 57,6 26,0 

ɹʘʣʝʨʠʥʘ, ʩ.ʵ. 2,4ɼ (2-

ʵʪʠʣ-ʛʝʢʩʠʣʦʚʳʡ ʵʬʠʨ, 

410 ʛ/ʣ + ʬʣʦʨʘʩʫʣʘʤ, 

7,4 ʛ/ʣ 

0,3 12,2 19,2 54,4 45,4 

0,4 10,8 18,6 52,1 49,7 

0,5 9,6 17,2 51,0 51,4 
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1 2 3 4 5 6 

ʂʦʨʩʘʨ, ʚ.ʨ.ʢ. 

(ʙʝʥʪʘʟʦʥ,480 ʛ/ʣ) 

1,0 5,4 11,0 49,2 78,9 

2,0 4,7 10,4 45,0 85,0 

3,0 4,2 10,0 38,5 88,1 

 

ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʧʨʦʚʝʜʝʥʥʳʝ ʧʦʣʝʚʳʝ ʠ ʣʘʙʦʨʘʪʦʨʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, 

ʯʪʦ ʤʘʢʩʠʤʘʣʴʥʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʙʝʩʧʝʯʠʚʘʣ ʛʝʨʙʠʮʠʜ ʂʦʨʩʘʨ, ʚ.ʨ.ʢ. ʚʳʟʳʚʘʚʰʠʡ ʜʦ 

100% ʛʠʙʝʣʠ ʨʘʩʪʝʥʠʡ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ ʠ 78,9ï88,1% - ʚ ʧʦʣʝʚʳʭ. ɻʝʨʙʠʮʠʜ 

ɹʘʣʝʨʠʥʘ, ʩ.ʵ. ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʩʷ ʩʨʝʜʥʝʡ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ (45,4ï51,4%). ʅʘʠʤʝʥʴʰʘʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʫʩʪʘʥʦʚʣʝʥʘ ʫ ʧʨʝʧʘʨʘʪʘ ɻʨʘʥʩʪʘʨ ʄʝʛʘ, ʚ.ʜ.ʛ. (ʪʨʠʙʝʥʫʨʦʥ-ʤʝʪʠʣ + 

ʪʠʬʝʥʩʫʣʴʬʫʨʦʥ-ʤʝʪʠʣ), ʩʦʩʪʘʚʠʚʰʘʷ 7,7ï17,3% ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠ 17,7ï26,0% ʚ 

ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ.  

ʉʪʦʣʴ ʥʠʟʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʝʧʘʨʘʪʦʚ ʛʨʫʧʧʳ ʩʫʣʴʬʦʥʠʣʤʦʯʝʚʠʥ ʤʦʞʝʪ 

ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦ ʬʦʨʤʠʨʦʚʘʥʠʠ ʫʩʪʦʡʯʠʚʳʭ ʧʦʧʫʣʷʮʠʡ Xanthium strumarium ʢ ALS-

ʠʥʛʠʙʠʪʦʨʘʤ. ʋʯʠʪʳʚʘʷ ʜʣʠʪʝʣʴʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʧʨʝʧʘʨʘʪʦʚ ʜʘʥʥʦʛʦ ʤʝʭʘʥʠʟʤʘ 

ʜʝʡʩʪʚʠʷ ʥʘ ʦʪʜʝʣʴʥʳʭ ʧʦʣʷʭ, ʧʦʜʦʙʥʘʷ ʪʝʥʜʝʥʮʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʟʘʢʦʥʦʤʝʨʥʦʡ ʠ 

ʪʨʝʙʫʝʪ ʜʘʣʴʥʝʡʰʝʛʦ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʚ ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʦʧʳʪʘʭ. ɼʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʠ 

ʧʨʝʦʜʦʣʝʥʠʷ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʩʦʨʥʳʭ ʨʘʩʪʝʥʠʡ ʥʝʦʙʭʦʜʠʤ ʢʦʤʧʣʝʢʩ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ 

ʤʝʨʦʧʨʠʷʪʠʡ. ʇʨʝʞʜʝ ʚʩʝʛʦ, ʧʨʠ ʤʥʦʛʦʢʨʘʪʥʦʤ ʧʨʠʤʝʥʝʥʠʠ ʛʝʨʙʠʮʠʜʦʚ ʩ ʦʜʠʥʘʢʦʚʳʤ 

ʤʝʭʘʥʠʟʤʦʤ ʜʝʡʩʪʚʠʷ ʪʨʝʙʫʝʪʩʷ ʨʝʛʫʣʷʨʥʳʡ ʬʠʪʦʩʘʥʠʪʘʨʥʳʡ ʤʦʥʠʪʦʨʠʥʛ 

ʟʘʩʦʨʝʥʥʦʩʪʠ ʧʦʩʝʚʦʚ ʜʣʷ ʨʘʥʥʝʛʦ ʚʳʷʚʣʝʥʠʷ ʫʩʪʦʡʯʠʚʳʭ ʙʠʦʪʠʧʦʚ. ʆʜʥʠʤ ʠʟ ʧʝʨʚʳʭ 

ʧʨʠʟʥʘʢʦʚ ʬʦʨʤʠʨʦʚʘʥʠʷ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʩʥʠʞʝʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʦʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʷʝʤʳʭ ʧʨʝʧʘʨʘʪʦʚ. 

ʇʨʠ ʧʦʜʪʚʝʨʞʜʝʥʠʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʩʣʝʜʫʝʪ ʠʩʢʣʶʯʠʪʴ ʜʘʣʴʥʝʡʰʝʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʛʝʨʙʠʮʠʜʦʚ ʜʘʥʥʦʛʦ ʤʝʭʘʥʠʟʤʘ ʜʝʡʩʪʚʠʷ ʚ ʦʪʥʦʰʝʥʠʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ 

ʧʦʧʫʣʷʮʠʠ ʠ ʧʝʨʝʡʪʠ ʥʘ ʧʨʝʧʘʨʘʪʳ ʜʨʫʛʠʭ ʭʠʤʠʯʝʩʢʠʭ ʢʣʘʩʩʦʚ, ʘ ʪʘʢʞʝ ʙʘʢʦʚʳʝ ʩʤʝʩʠ, 

ʩʦʜʝʨʞʘʱʠʝ 2ï3 ʜʝʡʩʪʚʫʶʱʠʭ ʚʝʱʝʩʪʚʘ ʩ ʨʘʟʣʠʯʥʳʤʠ ʤʝʭʘʥʠʟʤʘʤʠ ʜʝʡʩʪʚʠʷ. 

ʈʦʪʘʮʠʶ ʛʝʨʙʠʮʠʜʦʚ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʦʚʦʜʠʪʴ ʩ ʫʯʝʪʦʤ ʢʣʘʩʩʠʬʠʢʘʮʠʠ HRAC, ʯʪʦ 

ʩʥʠʞʘʝʪ ʩʝʣʝʢʪʠʚʥʦʝ ʜʘʚʣʝʥʠʝ ʥʘ ʧʦʧʫʣʷʮʠʠ ʩʦʨʥʷʢʦʚ. 

ɺʘʞʥʳʤ ʵʣʝʤʝʥʪʦʤ ʘʥʪʠʨʝʟʠʩʪʝʥʪʥʦʡ ʩʪʨʘʪʝʛʠʠ ʷʚʣʷʝʪʩʷ ʩʦʙʣʶʜʝʥʠʝ 

ʩʝʚʦʦʙʦʨʦʪʘ. ʏʝʨʝʜʦʚʘʥʠʝ ʢʫʣʴʪʫʨ ʠ ʧʨʠʤʝʥʝʥʠʝ ʛʝʨʙʠʮʠʜʦʚ ʩ ʨʘʟʣʠʯʥʳʤʠ 

ʤʝʭʘʥʠʟʤʘʤʠ ʜʝʡʩʪʚʠʷ ʦʛʨʘʥʠʯʠʚʘʶʪ ʚʳʞʠʚʘʝʤʦʩʪʴ ʫʩʪʦʡʯʠʚʳʭ ʙʠʦʪʠʧʦʚ ʠ 

ʫʤʝʥʴʰʘʶʪ ʨʠʩʢ ʠʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ, ʪʦʛʜʘ ʢʘʢ ʤʦʥʦʢʫʣʴʪʫʨʘ ʠ ʜʣʠʪʝʣʴʥʦʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʜʥʦʪʠʧʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʫʩʢʦʨʷʶʪ ʨʘʟʚʠʪʠʝ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ. ʇʨʠ 

ʥʘʣʠʯʠʠ ʫʩʪʦʡʯʠʚʳʭ ʬʦʨʤ ʥʝʦʙʭʦʜʠʤʦ ʤʘʢʩʠʤʘʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʝ 

ʤʝʪʦʜʳ ʢʦʥʪʨʦʣʷ: ʦʧʪʠʤʠʟʘʮʠʶ ʩʝʚʦʦʙʦʨʦʪʘ, ʤʝʭʘʥʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ ʧʦʯʚʳ, 

ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʩʨʦʢʦʚ ʩʝʚʘ ʠ ʠʥʳʝ ʧʨʠʝʤʳ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʩʥʠʞʝʥʠʝ ʟʘʩʦʨʝʥʥʦʩʪʠ 

ʧʦʩʝʚʦʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʵʬʬʝʢʪʠʚʥʦʝ ʩʜʝʨʞʠʚʘʥʠʝ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ 

ʩʠʩʪʝʤʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʤʦʥʠʪʦʨʠʥʛʦʚʦʡ ʙʘʟʳ, ʚʢʣʶʯʘʶʱʝʡ ʫʯʝʪ ʯʠʩʣʝʥʥʦʩʪʠ, 

ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʠ ʜʠʥʘʤʠʢʠ ʩʦʨʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʚ ʘʛʨʦʮʝʥʦʟʘʭ ʩ ʫʯʝʪʦʤ 

ʧʨʠʤʝʥʷʝʤʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚʦʟʜʝʣʳʚʘʥʠʷ ʠ ʩʨʝʜʩʪʚ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ. 

ɿʘʢʣʶʯʝʥʠʝ.  ʈʝʟʫʣʴʪʘʪʳ ʬʠʪʦʩʘʥʠʪʘʨʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ, ʧʦʣʝʚʳʭ ʠ 

ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʜʫʨʥʠʰʥʠʢ ʦʙʳʢʥʦʚʝʥʥʳʡ (Xanthium 

strumarium L.) ʦʩʪʘʝʪʩʷ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʠ ʚʨʝʜʦʥʦʩʥʳʤ ʩʦʨʥʳʤ ʨʘʩʪʝʥʠʝʤ ʚ 

ʧʦʩʝʚʘʭ ʩʦʠ, ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ ʠ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ ʶʛʦ-ʚʦʩʪʦʢʘ ʂʘʟʘʭʩʪʘʥʘ. 

ʏʠʩʣʝʥʥʦʩʪʴ ʩʦʨʥʷʢʘ ʥʘ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʧʦʣʷʭ ʜʦʩʪʠʛʘʣʘ 15,0 ʰʪ./ʤĮ, ʯʪʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʠ ʝʛʦ ʘʜʘʧʪʘʮʠʠ ʢ ʫʩʣʦʚʠʷʤ ʚʦʟʜʝʣʳʚʘʥʠʷ ʫʢʘʟʘʥʥʳʭ 

ʢʫʣʴʪʫʨ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘʠʙʦʣʴʰʫʶ ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʪʠʚ Xanthium 

strumarium ʦʙʝʩʧʝʯʠʚʘʣ ʛʝʨʙʠʮʠʜ ʂʦʨʩʘʨ, ʚ.ʨ.ʢ. (ʙʝʥʪʘʟʦʥ), ʧʨʠʤʝʥʝʥʠʝ ʢʦʪʦʨʦʛʦ ʧʨʠ 
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ʥʦʨʤʝ ʨʘʩʭʦʜʘ 2,0 ʣ/ʛʘ ʦʙʝʩʧʝʯʠʚʘʣʦ ʜʦ 78,9ï88,1% ʛʠʙʝʣʠ ʨʘʩʪʝʥʠʡ ʚ ʧʦʣʝʚʳʭ 

ʫʩʣʦʚʠʷʭ ʠ ʜʦ 100% - ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʦʧʳʪʘʭ. 

ɻʝʨʙʠʮʠʜ ɹʘʣʝʨʠʥʘ, ʩ.ʵ. (2,4-ɼ + ʬʣʦʨʘʩʫʣʘʤ) ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʩʷ ʩʨʝʜʥʝʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ, ʪʦʛʜʘ ʢʘʢ ʧʨʝʧʘʨʘʪ ɻʨʘʥʩʪʘʨ ʄʝʛʘ, ʚ.ʜ.ʛ. (ʪʨʠʙʝʥʫʨʦʥ-ʤʝʪʠʣ + 

ʪʠʬʝʥʩʫʣʴʬʫʨʦʥ-ʤʝʪʠʣ) ʧʦʢʘʟʘʣ ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ʧʦʜʘʚʣʝʥʠʷ ʩʦʨʥʷʢʘ (17,7ï26,0% ʚ 

ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ), ʯʪʦ ʤʦʞʝʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦ ʬʦʨʤʠʨʦʚʘʥʠʠ ʫʩʪʦʡʯʠʚʳʭ 

ʙʠʦʪʠʧʦʚ ʜʫʨʥʠʰʥʠʢʘ ʦʙʳʢʥʦʚʝʥʥʦʛʦ ʢ ALS-ʠʥʛʠʙʠʪʦʨʘʤ. 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʜʪʚʝʨʞʜʘʶʪ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʛʦ 

ʤʦʥʠʪʦʨʠʥʛʘ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʩʦʨʥʳʭ ʨʘʩʪʝʥʠʡ ʢ ʛʝʨʙʠʮʠʜʘʤ ʨʘʟʣʠʯʥʳʭ ʤʝʭʘʥʠʟʤʦʚ 

ʜʝʡʩʪʚʠʷ ʠ ʨʘʟʨʘʙʦʪʢʠ ʘʥʪʠʨʝʟʠʩʪʝʥʪʥʳʭ ʩʠʩʪʝʤ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ. 

ʌʠʥʘʥʩʠʨʦʚʘʥʠʝ. ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ ʧʨʦʛʨʘʤʤʥʦ-ʮʝʣʝʚʦʛʦ ʬʠʥʘʥʩʠ-

ʨʦʚʘʥʠʷ (ʇʎʌ) ʄʠʥʠʩʪʝʨʩʪʚʘ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ʥʘ 2024-2026 

ʛʦʜʳ ʧʦ ʙʶʜʞʝʪʥʦʡ ʧʨʦʛʨʘʤʤʝ 267 BR22885887" ʋʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʠ ʚʥʝʜʨʝʥʠʝ 

ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʚʨʝʜʥʳʤʠ ʦʨʛʘʥʠʟʤʘʤʠ". 
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ʂᴄɼɯʄɻɯ ʆʐɸנɸʅ (XANTHIUM STRUMARIUM) ɸʈɸʄʐᴆɹɯʅɯר ɾɽʂɽʃɽɻɽʅ 

ɻɽʈɹʀʎʀɼʊɽʈ ʊʆʇʊɸʈʓʅɸ ʊᴆɿɯʄɼɯʃɯɻɯʅ ʄʆʅʀʊʆʈʀʅɻʊɽʋ ɾᴄʅɽ ʆʅʓ 

ɽרʉɽʈʋɼɯר ʓפʊʀʄɸʃɼʓ ɾʆʃɼɸʈʓ 

 

ɸʨʳʩʪʘʥʛʫʣʦʚ ʉ.ʉ., ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ סʳʣʳʤʜʘʨʳʥʳש ʢʘʥʜʠʜʘʪʳ, ʧʨʦʬʝʩʩʦʨ 

ɹʝʢʝʞʘʥʦʚʘ ʄ.ʄ., ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ סʳʣʳʤʜʘʨʳʥʳש ʢʘʥʜʠʜʘʪʳ, ץʘʫʳʤʜʘʩʪʳʨʳʣסʘʥ 

ʧʨʦʬʝʩʩʦʨ 

ɽʩʠʤʦʚ ʋ.ʆ., ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ סʳʣʳʤʜʘʨʳʥʳש ʢʘʥʜʠʜʘʪʳ 

ɹʘʰʢʘʨʘʝʚ ʅ.ɸ., ʘסʘ סʳʣʳʤʠ ץʳʟʤʝʪʢʝʨ 

ʅײʨʤʘʥʦʚ  ɾ. ס ,.נʳʣʳʤʠ ץʳʟʤʝʪʢʝʨ 

ʅʳʩʘʥʙʘʝʚ ʉ.ʅ., ʢʽʰʽ סʳʣʳʤʠ ץʳʟʤʝʪʢʝʨ 

 

çɾ.ɾʠʝʤʙʘʝʚ ʘʪʳʥʜʘϤʳ ϧʘʟʘϨ Ϻʩʽʤʜʽʢ ϨʦʨϤʘʫ ʞϸʥʝ ʢʘʨʘʥʪʠʥ Ϥʳʣʳʤʠ- ʟʝʨʪʪʝʫ ʠʥʩʪʠʪʫʪʳè 

ɾʐʉ, ɸʣʤʘʪʳ Ϩ.,  ϧʘʟʘϨʩʪʘʥ 

 

ɸʥʜʘʪʧʘ. ɸʨʘʤʰᴇʧʪʝʨʜʽש ʛʝʨʙʠʮʠʜʪʝʨʛʝ ʪᴇʟʽʤʜʽʣʽʛʽʥʽץ שʘʣʳʧʪʘʩʪʳʨʫ ʤᴅʩʝʣʝʩʽ ʙװʛʽʥʜʝ  

ᴇʟʝʢʪʽʣʽʛʽʥ ʩʘץʪʘʫʜʘ ʞᴅʥʝ ʟʝʨʪʪʝʫʰʽʣʝʨʜʽש ʥʘʟʘʨʳʥ ᴅʣʽʜʝ ᴇʟʽʥʝ ʘʫʜʘʨʫʜʘ. ɹʽʨʜʝʡ ᴅʩʝʨ ʝʪʫ 

ʤʝʭʘʥʠʟʤʽ ʙʘʨ ʧʨʝʧʘʨʘʪʪʘʨʜʳ ʞװʡʝʣʽ ʪװʨʜʝ ץʦʣʜʘʥʫ, ʤʦʥʦʜʘץʳʣʜʘʨʜʳ ᴇʩʽʨʫ, ʘʛʨʦʮʝʥʦʟʜʘʨʜʳש 

ʬʠʪʦʩʘʥʠʪʘʨʣʳץ ʞʘסʜʘʡʳʥ ʞʝʪʢʽʣʽʢʩʽʟ ʙʘץʳʣʘʫ, ʘʨʘʤʰᴇʧʪʝʨʜʽש ʪᴇʟʽʤʜʽ ʧʦʧʫʣʷʮʠʷʣʘʨʳʥʳש 

ʩײʨʳʧʪʘʣʫʳʥʘ ᴅʢʝʣʽʧ ʩʦסʘʜʳ. ʅᴅʪʠʞʝʩʽʥʜʝ ʛʝʨʙʠʮʠʜʪʝʨʜʽש ʪʠʽʤʜʽʣʽʛʽ ʪᴇʤʝʥʜʝʧ, ʧʝʩʪʠʮʠʜʪʽʢ 

ʞװʢʪʝʤʝʥʽש ʘʨʪʫʳʥʘ ʙʘʡʣʘʥʳʩʪʳ, ץʦʨʰʘסʘʥ ʦʨʪʘʥʳש ʣʘʩʪʘʥʫ ץʘʫʧʽ ʢװʰʝʡʝʜʽ. ɿʠʷʥʜʳ 

ʦʨʛʘʥʠʟʤʜʝʨʜʝ ʪᴇʟʽʤʜʽʣʽʢʪʽץ שʘʣʳʧʪʘʩʫʳ, ץʘʟʽʨʛʽ ʟʘʤʘʥסʳ ᴇʩʽʤʜʽʢ ʰʘʨʫʘʰʳʣʳסʳʥʳש ʪײʨʘץʪʳ 

ʜʘʤʫʳʥ ʰʝʢʪʝʡʪʽʥ ʥʝʛʽʟʛʽ ʬʘʢʪʦʨʣʘʨʜʳש ʙʽʨʽ ʨʝʪʽʥʜʝ ץʘʨʘʩʪʳʨʳʣʘʜʳ. 

 Xanthium שʘʥ ʛʝʨʙʠʮʠʜʪʝʨʜʽסʤʦʥʠʪʦʨʠʥʛ ʥᴅʪʠʞʝʣʝʨʽ, ʩʳʥʘʣ ץʘʡʪʘʣʘʤʘ ʬʠʪʦʩʘʥʠʪʘʨʣʳפ

strumarium ʘʨʘʤʰᴇʙʽʥʽש ʜʘʤʫʳʥ ʪʝʞʝʫ ʪʠʽʤʜʽʣʽʛʽ ʙʦʡʳʥʰʘ ʙʽʨ- ʙʽʨʽʥʝʥ ᴅʨʪװʨʣʽ 

ʘʡʳʨʤʘʰʳʣʳץʪʘʨ ʢᴇʨʩʝʪʢʝʥʽʥ ʜᴅʣʝʣʜʝʜʽ. ɸʪʘʧ ʘʡʪץʘʥʜʘ, ʂʦʨʩʘʨ, ʩ.ʝ.ʢ. ʛʝʨʙʠʮʠʜʽʥ (2,0 ʣ/ʛʘ) 

 ʜʽʢʪʽè ʛʨʘʜʘʮʠʷʩʳʥʘ ʩᴅʡʢʝʩʪʽװçʢשʘʣʳʧʪʘʩʫʳʥʳץ ʧʝʩʪʠʮʠʜʢʝ ʪᴇʟʽʤʜʽʣʽʢ שʦʣʜʘʥʫ ʘʨʘʤʰᴇʧʪʽץ

ʢʝʣʜʽ, ʘʣ ʪʽʨʽ ץʘʣסʘʥ ᴇʩʽʤʜʽʢʪʝʨʜʽװ שʣʝʩʽ 10ï20% ײץʨʘʧ, ʙײʣ ʧʨʝʧʘʨʘʪʪʳש ʞʦסʘʨʳ ʙʠʦʣʦʛʠʷʣʳץ 

ʪʠʽʤʜʽʣʽʛʽʥ (80ï90%) ʢᴇʨʩʝʪʪʽ. ɹʝʥʘʛʨʦ, ʩ.ʝ. (2,5 ʣ/ʛʘ) ʛʝʨʙʠʮʠʜʽʥ ץʦʣʜʘʥʫ ʙʘʨʳʩʳʥʜʘ 

ʘʨʘʤʰᴇʧʪʽש çʪᴇʤʝʥʛʽè ʜʝשʛʝʡʜʝʛʽ ʪᴇʟʽʤʜʽʣʽʛʽ ʘʥʳץʪʘʣʜʳ, ʙײʣ ʞʘסʜʘʡʜʘ ʪʠʽʤʜʽʣʽʢ 60ï80% 

ʘʨʘʣʳסʳʥʜʘ ʙʦʣʜʳ. ɾʘʟʜʳץ ʙʠʜʘʡʜʳפ שʘʟʘץʩʪʘʥ 4 ʩʦʨʪʳ  ʝʛʽʣʛʝʥ ʪʘʥʘʧʪʳ ɹʘʣʝʨʠʥʘ, ʩ.ʵ. (0,5 

ʣ/ʛʘ) ʛʝʨʙʠʮʠʜʽʤʝʥ ᴇשʜʝʫ ʢʝʟʽʥʜʝ çʦʨʪʘʰʘè ʜʝשʛʝʡʜʝʛʽ ʪᴇʟʽʤʜʽʣʽʢ ʪʽʨʢʝʣʽʧ, ʧʨʝʧʘʨʘʪ ʪʠʽʤʜʽʣʽʛʽ 

40ï60%-סʘ ʜʝʡʽʥ ʪᴇʤʝʥʜʝʜʽ. ʆʩʳʣʘʡʰʘ, ʛʝʨʙʠʮʠʜʪʝʨʜʽש ʙʠʦʣʦʛʠʷʣʳץ ʪʠʽʤʜʽʣʽʛʽ ᴅʩʝʨ ʝʪʫʰʽ 

ʟʘʪץʘ, ʦʥʳש ʤʝʭʘʥʠʟʤʽʥʝ, ʘʨʘʤʰᴇʧʪʽש ʜʘʤʫ ʩʘʪʳʩʳʥʘ ʞᴅʥʝ ץʘʣʳʧʪʘʩץʘʥ ʪᴇʟʽʤʜʽʣʽʢ ʜʝשʛʝʡʽʥʝ 

ʙʘʡʣʘʥʳʩʪʳ ᴇʟʛʝʨʽʧ ʦʪʳʨʜʳ. 

ɸʨʘʤʰᴇʧʪʝʨʜʽש ʪᴇʟʽʤʜʽ ʙʠʦʪʠʧʪʝʨʽʥʽץ שʘʣʳʧʪʘʩʫʳʥ ʙʦʣʜʳʨʤʘʫ ʤʘץʩʘʪʳʥʜʘ ʢʝʰʝʥʜʽ 

ʘʣʜʳʥ ʘʣʫ ʰʘʨʘʣʘʨʳʥ ʞװʟʝʛʝ ʘʩʳʨʫ ץʘʞʝʪ. ɽש ʘʣʜʳʤʝʥ, ʙʽʨʜʝʡ ᴅʩʝʨ ʝʪʫ ʤʝʭʘʥʠʟʤʽ ʙʘʨ 

ʛʝʨʙʠʮʠʜʪʝʨʜʽ ײʟʘץ ʞᴅʥʝ ʞװʡʝʣʽ ץʦʣʜʘʥʳʣסʘʥ ʞʘסʜʘʡʜʘ, ʝʛʽʩʪʽʢʪʝʨʜʽש ʬʠʪʦʩʘʥʠʪʘʨʣʳץ 

ʞʘסʜʘʡʳʥʘ ʪײʨʘץʪʳ ʤʦʥʠʪʦʨʠʥʛ ʞװʨʛʽʟʽʧ, ʪᴇʟʽʤʜʽ ʙʠʦʪʠʧʪʝʨʜʽ ʫʘץʪʳʣʳ ʘʥʳץʪʘʫ ץʘʞʝʪ. 

ʊᴇʟʽʤʜʽʣʽʢʪʽש ʧʘʡʜʘ ʙʦʣʫʳʥʳש ʘʣסʘʰץʳ ʙʝʣʛʽʣʝʨʽʥʽש ʙʽʨʽʥʝ ï ץʦʣʜʘʥʳʣʘʪʳʥ ʧʨʝʧʘʨʘʪʪʘʨʜʳש 

ʙʠʦʣʦʛʠʷʣʳץ ʪʠʽʤʜʽʣʽʛʽʥʽש ʪᴇʤʝʥʜʝʫʽ ʞʘʪʘʜʳ. 

Xanthium strumarium ʘʨʘʤʰᴇʙʽʥʽש ʪᴇʟʽʤʜʽ ʧʦʧʫʣʷʮʠʷʣʘʨʳʥʳש ʧʘʡʜʘ ʙʦʣʫʳ ʤʝʥ 

ʪʘʨʘʣʫʳʥ ʙʦʣʜʳʨʤʘʫ װʰʽʥ ʘʫʳʩʧʘʣʳ ʝʛʽʩ ʞװʡʝʩʽʥʜʝ ᴅʨʪװʨʣʽ ʭʠʤʠʷʣʳץ ʪʦʧʪʘʨסʘ ʞʘʪʘʪʳʥ ʞᴅʥʝ 

ᴅʩʝʨ ʝʪʫ ʤʝʭʘʥʠʟʤʽ ᴅʨʪװʨʣʽ ʛʝʨʙʠʮʠʜʪʝʨʜʽ ʘʣʤʘʩʪʳʨʳʧ ץʦʣʜʘʥʫ ץʘʞʝʪ. ᴄʨʪװʨʣʽ ᴅʩʝʨ ʝʪʫ 

ʤʝʭʘʥʠʟʤʜʝʨʽ ʙʘʨ ʧʨʝʧʘʨʘʪʪʘʨʜʳ ʧʘʡʜʘʣʘʥʫ ʢʝʣʝʩʽ ᴇשʜʝʫʣʝʨ ʢʝʟʽʥʜʝ ʪʽʨʽ ץʘʣסʘʥ ʪᴇʟʽʤʜʽ 

ʙʠʦʪʠʧʪʝʨʜʽ ʞʦʶסʘ  ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

ɸʨʘʤʰᴇʧʪʝʨʜʽש ʪᴇʟʽʤʜʽ ʙʠʦʪʠʧʪʝʨʽ ʘʥʳץʪʘʣסʘʥ ʞʘסʜʘʡʜʘ, ʘʛʨʦʪʝʭʥʠʢʘʣʳץ ʢװʨʝʩʫ 

ʰʘʨʘʣʘʨʳʥ ʙʘʨʳʥʰʘ ץʦʣʜʘʥʫ ץʘʞʝʪ, ʩʦʥʳש ʽʰʽʥʜʝ ʘʫʳʩʧʘʣʳ ʝʛʽʩʪʽ ʦשʪʘʡʣʘʥʜʳʨʫ, ʪʦʧʳʨʘץʪʳ 

ᴇשʜʝʫ, ʩʝʙʫ ʤʝʨʟʽʤʜʝʨʽʥ ʨʝʪʪʝʫ ʞᴅʥʝ ʝʛʽʩʪʽʢʪʝʨʜʽש ʘʨʘʤʰᴇʧʧʝʥ ʣʘʩʪʘʥʫʳʥ ʪᴇʤʝʥʜʝʪʫʛʝ 
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ʙʘסʳʪʪʘʣסʘʥ ʙʘʩץʘ ʜʘ ᴅʜʽʩʪʝʨʜʽ ץʦʣʜʘʥʫ ײʩʳʥʳʣʘʜʳ. 

ʊʽʨʝʢ ʩᴇʟʜʝʨ: ʂᴅʜʽʤʛʽ ʦʰʘסʘʥ, ʛʝʨʙʠʮʠʜʪʝʨ, ʨʝʟʠʩʪʝʥʪʪʽʣʽʢ(ʪᴇʟʽʤʜʽʣʽʢ), ʬʠʪʦʩʘʥʠʪʘʨʣʳץ 

ʤʦʥʠʪʦʨʠʥʛ, ʝʛʽʩʪʽʢ ʜʘץʳʣʜʘʨ. 
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Annotation.The problem of herbicide resistance formation in weed plants remains highly 

relevant and continues to attract the attention of researchers. The systematic application of herbicides 

with the same mechanism of action, the cultivation of monocultures, as well as insufficient 

phytosanitary control of agrocenoses contribute to the selection of resistant weed populations. As a 

result, the effectiveness of herbicides decreases, and the risk of environmental pollution increases due 

to the growing pesticide load. The development of resistance in harmful organisms is considered one 

of the key factors limiting the sustainable development of modern crop production. 

The results of repeated phytosanitary monitoring showed that the tested herbicides differed in 

their effectiveness in suppressing the development of Xanthium strumarium. Thus, when applying the 

herbicide Corsair, SL (2.0 L/ha), signs of possible resistance development were observed: the 

proportion of surviving plants reached 10ï20%, which corresponds to a high biological efficiency of 

the product (80ï90%). When using the herbicide Benagro, SL (2.5 L/ha), a low level of weed 

resistance was established, with a control efficiency of 60ï80%. On irrigated lands of the peasant farm 

ñZheksembiyevò, when treating soybean crops of the Ainaz variety with the herbicide Ballerina, EC 

(0.4 L/ha), a moderate level of resistance was recorded, accompanied by a decrease in herbicide 

efficiency to 40ï60%. Thus, the biological effectiveness of herbicides varied depending on the active 

ingredient, mechanism of action, growth stage of the weed, and the level of resistance developed. 

To prevent the formation of resistant weed biotypes, it is necessary to implement a ʢʦʤʧʣʝʢʩ 

of preventive measures. First of all, with prolonged and systematic use of herbicides with the same 

mechanism of action, regular phytosanitary monitoring of weed infestation in crops should be carried 

out to identify resistant biotypes. One of the early indicators of resistance formation is a decrease in 

the biological effectiveness of applied herbicides. 

To prevent the emergence and spread of resistant populations of Xanthium strumarium, it is 

necessary to alternate herbicides with different chemical groups and mechanisms of action within crop 

rotation systems. The use of herbicides with different mechanisms of action helps to suppress 

surviving resistant biotypes during subsequent treatments of agricultural crops. 

When resistant forms of weeds are identified, it is essential to maximize the use of agronomic control 

methods, including optimization of crop rotation, soil tillage, adjustment of sowing dates, and other 

practices aimed at reducing weed infestation in crops.  

Keywords: Durnishnik vulgaris, herbicides, resistance, phytosanitary monitoring, field crops, 

phytomass. 
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ʊʆʆ çʂʘʟʘʭʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʟʘʱʠʪʳ ʠ ʢʘʨʘʥʪʠʥʘ ʨʘʩʪʝʥʠʡ ʠʤ. ɾ. 

ɾʠʝʤʙʘʝʚʘè, ʛ. ɸʣʤʘʪʳ, ʂʘʟʘʭʩʪʘʥ 

 
ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʠʟʫʯʝʥʠʶ 

ʬʠʪʦʧʘʪʦʛʝʥʥʳʭ ʛʨʠʙʦʚ, ʚʳʜʝʣʝʥʥʳʭ ʠʟ ʧʦʨʘʞʝʥʥʳʭ ʦʨʛʘʥʦʚ ʧʦʚʠʣʠʢʠ ʧʦʣʝʚʦʡ (Cuscuta 

campestris Yunck.), ʢʘʢ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʘʛʝʥʪʦʚ ʝʝ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ. ɺ ʭʦʜʝ 

ʤʘʨʰʨʫʪʥʳʭ ʦʙʩʣʝʜʦʚʘʥʠʡ ʚ ʊʫʨʢʝʩʪʘʥʩʢʦʡ, ɸʣʤʘʪʠʥʩʢʦʡ, ʂʳʟʳʣʦʨʜʠʥʩʢʦʡ ʠ ɾʝʪʳʩʫʩʢʦʡ 

ʦʙʣʘʩʪʷʭ ʙʳʣʠ ʩʦʙʨʘʥʳ ʦʙʨʘʟʮʳ ʧʦʚʠʣʠʢʠ ʩ ʧʨʠʟʥʘʢʘʤʠ ʫʚʷʜʘʥʠʷ ʠ ʫʩʳʭʘʥʠʷ. ʀʟ ʧʦʨʘʞʝʥʥʳʭ 

ʦʨʛʘʥʦʚ ʨʘʩʪʝʥʠʷ ʚʳʜʝʣʝʥʳ ʛʨʠʙʥʳʝ ʠʟʦʣʷʪʳ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʨʦʜʘʤ Fusarium, Alternaria ʠ 

Ascochyta, ʘ ʪʘʢʞʝ ʩʦʧʫʪʩʪʚʫʶʱʘʷ ʩʘʧʨʦʬʠʪʥʘʷ ʤʠʢʨʦʬʣʦʨʘ. ʉ ʧʨʠʤʝʥʝʥʠʝʤ ʢʣʘʩʩʠʯʝʩʢʠʭ 

ʬʠʪʦʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʠ ʤʥʦʛʦʣʦʢʫʩʥʦʛʦ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʧʦ 

ʣʦʢʫʩʘʤ ITS, LSU, Actin, ɓ-Tubulin ʠ EF-1Ŭ ʧʦʜʪʚʝʨʞʜʝʥʘ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʥʘʠʙʦʣʝʝ 

ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʠʟʦʣʷʪʦʚ ʢ ʨʦʜʘʤ Fusarium ʠ Alternaria. ʃʘʙʦʨʘʪʦʨʥʳʡ ʩʢʨʠʥʠʥʛ ʧʦʢʘʟʘʣ, ʯʪʦ 

ʦʪʜʝʣʴʥʳʝ ʠʟʦʣʷʪʳ Fusarium proliferatum ʠ Alternaria alternata ʧʨʦʷʚʣʷʶʪ ʚʳʩʦʢʫʶ 

ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʚ ʦʪʥʦʰʝʥʠʠ ʩʝʤʷʥ ʧʦʚʠʣʠʢʠ ʧʦʣʝʚʦʡ, ʚʳʟʳʚʘʷ ʠʭ ʧʦʨʘʞʝʥʠʝ ʥʘ 

ʫʨʦʚʥʝ 80-100 %. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦʟʚʦʣʷʶʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʠʟʦʣʷʪʳ Fusarium proliferatum 

ʠ Alternaria alternata ʢʘʢ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʦʙʲʝʢʪʳ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʠʟʫʯʝʥʠʷ ʚ ʩʠʩʪʝʤʝ 

ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ ʧʦʚʠʣʠʢʠ ʧʦʣʝʚʦʡ ʩ ʫʯʝʪʦʤ ʠʭ ʩʧʝʮʠʬʠʯʥʦʩʪʠ ʜʝʡʩʪʚʠʷ ʠ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʣʷ ʨʘʩʪʝʥʠʡ-ʭʦʟʷʝʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʘʨʘʥʪʠʥ, ʧʦʚʠʣʠʢʘ ʧʦʣʝʚʘʷ, ʬʠʪʦʧʘʪʦʛʝʥʥʳʝ ʛʨʠʙʳ, ʙʠʦʣʦʛʠʯʝʩʢʘʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʤʦʣʝʢʫʣʷʨʥʘʷ ʠʜʝʥʪʠʬʠʢʘʮʠʷ. 

 

ɺʚʝʜʝʥʠʝ. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʟʥʘʯʠʪʝʣʴʥʦ ʚʦʟʨʦʩ ʠʥʪʝʨʝʩ ʢ ʙʠʦʣʦʛʠʯʝʩʢʠʤ 

ʤʝʪʦʜʘʤ ʙʦʨʴʙʳ ʩ ʚʨʝʜʠʪʝʣʷʤʠ, ʙʦʣʝʟʥʷʤʠ ʠ ʩʦʨʥʷʢʘʤʠ. ʕʪʠ ʧʦʜʭʦʜʳ ʚʢʣʶʯʘʶʪ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʝʩʪʝʩʪʚʝʥʥʳʭ ʚʨʘʛʦʚ, ʪʘʢʠʭ ʢʘʢ ʙʘʢʪʝʨʠʠ, ʛʨʠʙʳ ʠ ʥʘʩʝʢʦʤʳʝ. 

ʊʨʘʜʠʮʠʦʥʥʳʝ ʤʝʪʦʜʳ ʙʦʨʴʙʳ ʩ ʧʘʨʘʟʠʪʠʯʝʩʢʠʤ ʨʘʩʪʝʥʠʝʤ ï ʧʦʚʠʣʠʢʦʡ ʧʦʣʝʚʦʡ, 

ʪʘʢʠʝ ʢʘʢ ʤʝʭʘʥʠʯʝʩʢʦʝ ʫʜʘʣʝʥʠʝ ʠ ʭʠʤʠʯʝʩʢʠʝ ʦʙʨʘʙʦʪʢʠ, ʯʘʩʪʦ ʦʢʘʟʳʚʘʶʪʩʷ 

ʥʝʜʦʩʪʘʪʦʯʥʦ ʵʬʬʝʢʪʠʚʥʳʤʠ ʠ ʩʧʦʩʦʙʩʪʚʫʶʪ ʟʘʛʨʷʟʥʝʥʠʶ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 

ɹʦʣʝʝ ʪʦʛʦ, ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʤʝʞʚʠʜʦʚʦʡ ʦʙʦʨʦʪ ʙʝʣʢʘ ʧʨʠʜʘʝʪ 

ʧʦʚʠʣʠʢʝ ʧʦʣʝʚʦʡ ʧʨʠʟʥʘʢ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʛʝʨʙʠʮʠʜʘʤ, ʩʧʝʮʠʬʠʯʥʳʡ ʜʣʷ ʨʘʩʪʝʥʠʷ 

ʭʦʟʷʠʥʘ [1].  

ɺ ʨʝʩʧʫʙʣʠʢʝ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʙʦʨʴʙʳ ʩ ʩʦʨʥʷʢʘʤʠ ʥʝ ʧʦʣʫʯʠʣʠ ʜʦʣʞʥʦʛʦ 

ʨʘʟʚʠʪʠʷ. ʉʝʣʴʭʦʟʪʦʚʘʨʦʧʨʦʠʟʚʦʜʠʪʝʣʠ ʧʦ-ʧʨʝʞʥʝʤʫ ʦʪʜʘʶʪ ʧʨʝʜʧʦʯʪʝʥʠʝ 

ʭʠʤʠʯʝʩʢʠʤ ʤʝʪʦʜʘʤ ʚ ʩʠʣʫ ʥʝʜʦʩʪʘʪʢʘ ʟʥʘʥʠʡ, ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʨʘʟʨʘʙʦʪʦʢ ʚ ʜʘʥʥʦʡ 
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ʦʙʣʘʩʪʠ. 

ʇʨʦʙʣʝʤʘ ʟʘʛʨʷʟʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʛʝʨʙʠʮʠʜʘʤʠ ʟʘʩʪʘʚʣʷʝʪ ʙʦʣʝʝ 

ʦʩʪʦʨʦʞʥʦ ʦʪʥʦʩʠʪʴʩʷ ʢ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʶ. ʇʦʵʪʦʤʫ ʚʝʜʫʪʩʷ ʧʦʠʩʢʠ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ 

ʩʧʦʩʦʙʦʚ ʙʦʨʴʙʳ ʩ ʩʦʨʥʳʤʠ ʨʘʩʪʝʥʠʷʤʠ. ʆʜʥʠʤ ʠʟ ʪʘʢʠʭ ʥʘʧʨʘʚʣʝʥʠʡ ʷʚʣʷʝʪʩʷ 

ʙʠʦʣʦʛʠʯʝʩʢʠʡ ʤʝʪʦʜ ʙʦʨʴʙʳ ʩ ʩʦʨʥʷʢʘʤʠ. ɺ ʝʛʦ ʦʩʥʦʚʝ ʣʝʞʠʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʧʦʚʳʰʝʥʥʦʡ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʢʫʣʴʪʫʨʥʳʭ ʨʘʩʪʝʥʠʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩʦʨʥʳʤʠ, ʘ 

ʪʘʢʞʝ ʧʦʜʘʚʣʝʥʠʝ ʩʦʨʥʷʢʦʚ ʨʘʟʣʠʯʥʳʤʠ ʦʨʛʘʥʠʟʤʘʤʠ, ʜʣʷ ʢʦʪʦʨʳʭ ʧʦʨʘʞʘʝʤʦʝ 

ʨʘʩʪʝʥʠʝ ʩʣʫʞʠʪ ʠʩʪʦʯʥʠʢʦʤ ʧʠʪʘʥʠʷ. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ ʚʠʨʫʩʳ, ʙʘʢʪʝʨʠʠ, ʛʨʠʙʳ, 

ʘʢʪʠʥʦʤʠʮʝʪʳ, ʥʝʤʘʪʦʜʳ, ʥʘʩʝʢʦʤʳʝ ʠ ʜʨ. [2].  

ʇʝʨʩʧʝʢʪʠʚʥʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʤʝʪʦʜʘ ʜʣʷ ʢʦʥʪʨʦʣʷ ʧʦʚʠʣʠʢʠ 

ʧʦʣʝʚʦʡ ʜʦʢʘʟʘʥʘ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʫʯʝʥʳʭ ʙʣʠʞʥʝʛʦ ʠ ʜʘʣʴʥʝʛʦ 

ʟʘʨʫʙʝʞʴʷ. 

ʊʘʢ, ʧʦ ʜʘʥʥʳʤ M. Sariĺ-Krsmanoviĺ ʠ S. Vrbniļanin, Parker (1991) ʨʘʩʩʤʘʪʨʠʚʘʣ 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʬʠʪʦʧʘʪʦʛʝʥʥʳʭ ʛʨʠʙʦʚ, ʙʘʢʪʝʨʠʡ ʠ ʥʘʩʝʢʦʤʳʭ ʜʣʷ 

ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ ʥʝʩʢʦʣʴʢʠʭ ʚʠʜʦʚ ʨʦʜʘ Cuscuta. [3]. 

ʇʦ ʜʘʥʥʳʤ ʨʷʜʘ ʘʚʪʦʨʦʚ, ʦʙʦʙʱʸʥʥʳʤ ʚ ʨʘʙʦʪʝ [4], ʥʝʢʦʪʦʨʳʝ ʬʠʪʦʧʘʪʦʛʝʥʥʳʝ 

ʛʨʠʙʳ, ʚʢʣʶʯʘʷ Fusarium tricinctum ʠ Alternaria spp., ʩʧʦʩʦʙʥʳ ʧʦʨʘʞʘʪʴ Cuscuta 

gronovii, ʪʦʛʜʘ ʢʘʢ A. alternata ʠ Geotrichum candidum ʧʨʦʷʚʣʷʶʪ ʧʘʪʦʛʝʥʥʦʩʪʴ ʚ 

ʦʪʥʦʰʝʥʠʠ C. pentagona. 

ɺ ʦʙʟʦʨʥʦʡ ʨʘʙʦʪʝ Zagorchev et al. [5] ʩʨʝʜʠ ʛʨʠʙʥʳʭ ʙʠʦʛʝʨʙʠʮʠʜʦʚ, 

ʧʨʠʤʝʥʷʝʤʳʭ ʧʨʦʪʠʚ ʚʠʜʦʚ ʨʦʜʘ Cuscuta, ʫʧʦʤʠʥʘʝʪʩʷ ʧʨʝʧʘʨʘʪ Luboa-2 ʥʘ ʦʩʥʦʚʝ 

Colletotrichum gloeosporioides f. sp. cuscutae. ɸʚʪʦʨʳ ʪʘʢʞʝ ʦʪʤʝʯʘʶʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʦʮʝʥʢʠ ʩʧʝʮʠʬʠʯʥʦʩʪʠ ʬʠʪʦʧʘʪʦʛʝʥʥʳʭ ʛʨʠʙʦʚ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʮʝʣʝʚʦʤʫ ʩʦʨʥʦʤʫ 

ʨʘʩʪʝʥʠʶ ʠ ʥʝʮʝʣʝʚʳʤ ʚʠʜʘʤ ʨʘʩʪʝʥʠʡ. [5]. 

ɻʨʠʙ Alternaria destruens ʧʨʠʤʝʥʠʣʠ ʜʣʷ ʙʦʨʴʙʳ ʩ C. ʥʘ ʧʦʣʷʭ ʢʣʶʢʚʳ (Vaccinium 

macrocarpon) ʠ ʤʦʨʢʦʚʠ (Daucus carota), ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʧʦʧʫʣʷʮʠʷ ʧʦʚʠʣʠʢʠ 

ʩʥʠʟʠʣʘʩʴ ʥʘ 90% [6]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝʪ ʝʜʠʥʦʛʦ ʤʥʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʦʣʠ ʬʠʪʦʧʘʪʦʛʝʥʥʳʭ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʠ ʛʝʨʙʠʬʘʛʦʚ ʚ ʨʝʛʫʣʠʨʦʚʘʥʠʠ ʯʠʩʣʝʥʥʦʩʪʠ ʧʦʧʫʣʷʮʠʡ ʧʦʚʠʣʠʢʠ. 

ʆʜʥʘʢʦ ʠʥʪʝʨʝʩ ʢ ʥʠʤ ʢʘʢ ʢ ʧʨʠʨʦʜʥʳʤ ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʘʛʝʥʪʘʤ, ʩʧʦʩʦʙʥʳʤ ʩʥʠʞʘʪʴ 

ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ ʠ ʩʝʤʝʥʥʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ Cuscuta, ʩʦʭʨʘʥʷʝʪʩʷ [7]. 

ʀʥʪʝʥʩʠʚʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʭʠʤʠʯʝʩʢʠʭ ʛʝʨʙʠʮʠʜʦʚ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʥʝʛʘʪʠʚʥʳʤ 

ʧʦʩʣʝʜʩʪʚʠʷʤ, ʪʘʢʠʤ ʢʘʢ ʟʘʛʨʷʟʥʝʥʠʝ ʧʦʯʚʳ ʠ ʚʦʜʳ, ʘ ʪʘʢʞʝ ʥʘʢʦʧʣʝʥʠʝ ʦʩʪʘʪʢʦʚ ʚ 

ʫʨʦʞʘʝ [8]. ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʧʦʚʳʰʝʥʠʠ ʩʣʫʯʘʝʚ ʙʦʣʝʟʥʠ 

ɸʣʴʮʛʝʡʤʝʨʘ ʚ ʨʘʡʦʥʘʭ ʠʥʪʝʥʩʠʚʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʧʝʩʪʠʮʠʜʦʚ [9, 10]. ɻʣʠʬʦʩʘʪ, 

ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʤʳʡ ʛʝʨʙʠʮʠʜ, ʦʙʣʘʜʘʝʪ ʛʝʥʦʪʦʢʩʠʯʝʩʢʠʤʠ ʠ ʢʘʥʮʝʨʦʛʝʥʥʳʤʠ 

ʩʚʦʡʩʪʚʘʤʠ [11,12].  

ʇʨʝʠʤʫʱʝʩʪʚʘ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʤʝʪʦʜʘ ʙʦʨʴʙʳ ʩ ʧʦʚʠʣʠʢʦʡ ʧʦʣʝʚʦʡ ʚ 

ʵʢʦʥʦʤʠʯʝʩʢʦʤ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʤ ʘʩʧʝʢʪʘʭ ʥʝʦʩʧʦʨʠʤʳ. ʈʘʟʚʠʪʳʝ ʩʪʨʘʥʳ ʥʘʧʨʘʚʣʷʶʪ 

ʟʥʘʯʠʪʝʣʴʥʳʝ ʫʩʠʣʠʷ ʥʘ ʨʘʟʨʘʙʦʪʢʫ ʠ ʚʥʝʜʨʝʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʠ ʩʨʝʜʩʪʚ 

ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ, ʢʦʪʦʨʳʝ ʤʦʛʣʠ ʙʳ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʟʘʛʨʷʟʥʝʥʠʝ ʭʠʤʠʯʝʩʢʠʤʠ 

ʧʝʩʪʠʮʠʜʘʤʠ ʧʨʠʨʦʜʳ, ʪʝʤ ʩʘʤʳʤ ʩʦʭʨʘʥʷʷ ʟʜʦʨʦʚʴʝ ʥʘʩʝʣʝʥʠʷ ʠ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʇʦʠʩʢ ʙʠʦʨʝʛʫʣʷʪʦʨʦʚ ʢʘʨʘʥʪʠʥʥʦʛʦ 

ʩʦʨʥʷʢʘ ʧʦʚʠʣʠʢʠ ʧʦʣʝʚʦʡ ʚ ʝʩʪʝʩʪʚʝʥʥʳʭ ʘʨʝʘʣʘʭ ʧʨʦʠʟʨʘʩʪʘʥʠʷ ʧʨʦʚʦʜʠʣʩʷ ʤʝʪʦʜʦʤ 

ʧʦʣʝʚʳʭ ʤʘʨʰʨʫʪʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʜʣʷ ʩʙʦʨʘ ʜʘʥʥʳʭ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʤʝʪʦʜʠʢʠ, 

ʧʨʠʥʷʪʳʝ ʚ ʵʥʪʦʤʦʣʦʛʠʠ, ʬʠʪʦʧʘʪʦʣʦʛʠʠ ʠ ʛʝʨʙʦʣʦʛʠʠ [13-15]. 

ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʠ ʧʝʨʚʠʯʥʦʡ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʦʨʛʘʥʠʟʤʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʧʦʚʠʣʠʢʦʡ 

ʧʦʣʝʚʦʡ, ʠʩʧʦʣʴʟʦʚʘʣʠ ʧʨʦʬʠʣʴʥʳʝ ʦʧʨʝʜʝʣʠʪʝʣʠ ʠ ʤʝʪʦʜʠʯʝʩʢʠʝ ʠʩʪʦʯʥʠʢʠ. 

ʌʠʪʦʧʘʪʦʛʝʥʥʫʶ ʤʠʢʨʦʬʣʦʨʫ ʦʧʨʝʜʝʣʷʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʧʨʝʜʝʣʠʪʝʣʷ ʙʦʣʝʟʥʝʡ 

ʨʘʩʪʝʥʠʡ ʄ.ʂ. ʍʦʭʨʷʢʦʚʘ ʠ ʜʨ.; ʥʘʩʝʢʦʤʳʭ-ʬʠʪʦʬʘʛʦʚ ïʧʦ ʦʧʨʝʜʝʣʠʪʝʣʶ ɻ.ʅ. 
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ɻʦʨʥʦʩʪʘʝʚʘ; ʨʘʩʪʝʥʠʷ-ʭʦʟʷʝʚʘ ʠ ʩʦʧʫʪʩʪʚʫʶʱʫʶ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʫʪʦʯʥʷʣʠ ʧʦ 

ʦʧʨʝʜʝʣʠʪʝʣʶ ʨʘʩʪʝʥʠʡ ʂ.ʇ. ɸʣʷʚʜʠʥʦʡ ʠ ɺ.ʇ. ɺʠʥʦʛʨʘʜʦʚʦʡ ʧʦʜ ʨʝʜʘʢʮʠʝʡ ʆ.ʅ. 

ʐʘʣʳʛʘʥʦʚʦʡ [16-18]. 

ɼʣʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʠ ʠʟʫʯʝʥʠʷ ʬʠʪʦʧʘʪʦʛʝʥʦʚ ʧʨʦʚʦʜʠʣʦʩʴ ʚʳʜʝʣʝʥʠʝ ʛʨʠʙʦʚ ʠʟ 

ʧʦʨʘʞʝʥʥʳʭ ʦʨʛʘʥʦʚ ʨʘʩʪʝʥʠʷ, ʧʦʚʨʝʞʜʝʥʥʳʝ ʫʯʘʩʪʢʠ ʪʱʘʪʝʣʴʥʦ ʧʨʦʤʳʚʘʣʠʩʴ ʜʠʩʪʠʣ-

ʣʠʨʦʚʘʥʥʦʡ ʚʦʜʦʡ, ʧʦʩʣʝ ʯʝʛʦ ʧʨʦʚʦʜʠʣʘʩʴ ʜʝʟʠʥʬʝʢʮʠʷ (ʥʘʧʨʠʤʝʨ, 70% ʵʪʘʥʦʣʦʤ ʠ 

1% ʨʘʩʪʚʦʨʦʤ ʥʘʪʨʠʷ ʛʠʧʦʭʣʦʨʠʪʘ). ɼʣʷ ʚʳʨʘʱʠʚʘʥʠʷ ʠʭ ʚ ʯʠʩʪʳʭ ʢʫʣʴʪʫʨʘʭ, ʠʩʧʦʣʴ-

ʟʦʚʘʣʠʩʴ ʪʚʝʨʜʳʝ ʧʠʪʘʪʝʣʴʥʳʝ ʩʨʝʜʳ: ʢʘʨʪʦʬʝʣʴʥʦ-ʛʣʶʢʦʟʥʳʡ ʘʛʘʨ, ʩʠʥʪʝʪʠʯʝʩʢʠʡ 

ʘʛʘʨ ʏʘʧʝʢʘ ʠ ʜʨ. ʇʦʩʣʝ 7-4 ʩʫʪʦʢ ʠʥʢʫʙʘʮʠʠ ʧʨʠ ʦʧʪʠʤʘʣʴʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ (20-25Áʉ) 

ʥʘʙʣʶʜʘʣʩʷ ʨʦʩʪ ʤʠʮʝʣʠʷ, ʢʦʪʦʨʳʡ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʡ ʠʜʝʥʪʠʬʠʢʘʮʠʠ 

ʚʠʜʦʚ ʠ ʪʝʩʪʠʨʦʚʘʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ. [19-21].  

ɼʣʷ ʪʦʯʥʦʡ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʠʟʦʣʷʪʦʚ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʤʦʣʝʢʫʣʷʨʥʦ-

ʛʝʥʝʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ. ʕʢʩʪʨʘʢʮʠʷ ɼʅʂ ʠ ʇʎʈ-ʘʤʧʣʠʬʠʢʘʮʠʷ. ɻʝʥʦʤʥʫʶ ɼʅʂ ʚʳʜʝʣʷ-

ʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʘʙʦʨʘ ʇʨʦʙʘ-ɻʉ (ʆʆʆ çɸʛʨʦɼʠʘʛʥʦʩʪʠʢʘè, ʈʦʩʩʠʷ) ʩʦʛʣʘʩʥʦ 

ʧʨʦʪʦʢʦʣʫ ʧʨʦʠʟʚʦʜʠʪʝʣʷ. ɸʤʧʣʠʬʠʢʘʮʠʶ ʧʨʦʚʦʜʠʣʠ ʜʣʷ ʩʣʝʜʫʶʱʠʭ ʣʦʢʫʩʦʚ: ITS 

rDNA (Internal Transcribed Spacer), LSU rDNA (Large Subunit ribosomal RNA gene), Actin 

(Act), ɓ-Tubulin (TUB), Elongation Factor 1-alpha (EF-1Ŭ). ʇʎʈ ʦʩʫʱʝʩʪʚʣʷʣʠ ʚ 

ʩʣʝʜʫʶʱʝʤ ʨʝʞʠʤʝ: ʥʘʯʘʣʴʥʘʷ ʜʝʥʘʪʫʨʘʮʠʷ ï 98 Áʉ (30 ʩ); 30 ʮʠʢʣʦʚ: ʜʝʥʘʪʫʨʘʮʠʷ ï 98 

Áʉ (10 ʩ), ʦʪʞʠʛ ʧʨʘʡʤʝʨʦʚ ï 60 Áʉ (30 ʩ) ʠʣʠ 57 Áʉ (30 ʩ) ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʘʨʢʝʨʘ, 

ʵʣʦʥʛʘʮʠʷ ï 72 Áʉ (60 ʩ); ʬʠʥʘʣʴʥʘʷ ʵʣʦʥʛʘʮʠʷ ï 72 Áʉ (10 ʤʠʥ). ʇʨʦʜʫʢʪʳ ʘʤʧʣʠʬʠʢʘ-

ʮʠʠ ʨʘʟʜʝʣʷʣʠ ʵʣʝʢʪʨʦʬʦʨʝʟʦʤ ʚ 1% ʘʛʘʨʦʟʥʦʤ ʛʝʣʝ ʩ ʙʨʦʤʠʩʪʳʤ ʵʪʠʜʠʝʤ ʠ ʚʠʟʫʘʣʠʟʠ-

ʨʦʚʘʣʠ ʩ ʧʦʤʦʱʴʶ ʩʠʩʪʝʤʳ ʛʝʣʴ-ʜʦʢʫʤʝʥʪʘʮʠʠ Quantum-ST5 (Vilber Lourmat). 

ʇʎʈ-ʧʨʦʜʫʢʪʳ ʦʯʠʱʘʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ExoSAP-ITÊ PCR Product Cleanup 

Reagent (Thermo Fisher Scientific) ʠ ʩʝʢʚʝʥʠʨʦʚʘʣʠ ʧʦ ʤʝʪʦʜʫ ʉʵʥʛʝʨʘ ʚ ʦʙʦʠʭ 

ʥʘʧʨʘʚʣʝʥʠʷʭ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʥʘʙʦʨʘ BigDyeÊ Terminator v3.1 Cycle Sequencing Kit ʥʘ 

ʛʝʥʝʪʠʯʝʩʢʦʤ ʘʥʘʣʠʟʘʪʦʨʝ ABI 3500xL (Applied Biosystems). ʇʦʣʫʯʝʥʥʳʝ ʢʦʥʩʝʥʩʫʩʥʳʝ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʙʳʣʠ ʩʦʧʦʩʪʘʚʣʝʥʳ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʨʝʛʠʦʥʘʤʠ ʠʟ ʙʘʟʳ 

ʜʘʥʥʳʭ NCBI ʩ ʧʦʤʦʱʴʶ BLASTn. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʪʦʯʥʦʩʪʠ ʘʥʘʣʠʟʘ BLASTn 

ʦʛʨʘʥʠʯʠʚʘʣʩʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʷʤʠ ʠʟ NCBI.  

ɹʠʦʣʦʛʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʚʳʜʝʣʝʥʥʳʭ ʛʨʠʙʥʳʭ ʠʟʦʣʷʪʦʚ ʦʮʝʥʠʚʘʣʠ ʚ ʣʘʙʦʨʘ-

ʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ ʧʦʩʨʝʜʩʪʚʦʤ ʟʘʨʘʞʝʥʠʷ ʩʝʤʷʥ ʧʦʚʠʣʠʢʠ ʧʦʣʝʚʦʡ (Cuscuta campestris). 

ɺ ʦʧʳʪʘʭ ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʫʩʧʝʥʟʠʶ ʢʦʥʠʜʠʡ ʩ ʢʦʥʮʝʥʪʨʘʮʠʝʡ 1Ĭ10  ʩʧʦʨ/ʤʣ, ʧʨʠʛʦʪʦʚ-

ʣʝʥʥʫʶ ʥʘ ʩʪʝʨʠʣʴʥʦʡ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʝ. ʉʝʤʝʥʘ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʩʪʝʨʠʣʠʟʦʚʘʣʠ 

1 % ʨʘʩʪʚʦʨʦʤ ʛʠʧʦʭʣʦʨʠʪʘ ʥʘʪʨʠʷ ʚ ʪʝʯʝʥʠʝ 3 ʤʠʥ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʪʨʝʭʢʨʘʪʥʳʤ 

ʧʨʦʤʳʚʘʥʠʝʤ ʩʪʝʨʠʣʴʥʦʡ ʚʦʜʦʡ. ʀʥʦʢʫʣʷʮʠʶ ʧʨʦʚʦʜʠʣʠ ʤʝʪʦʜʦʤ ʧʦʛʨʫʞʝʥʠʷ ʩʝʤʷʥ ʚ 

ʩʫʩʧʝʥʟʠʶ ʩʧʦʨ ʥʘ 30 ʤʠʥʫʪ. ʂʘʞʜʳʡ ʚʘʨʠʘʥʪ ʚʢʣʶʯʘʣ ʪʨʠ ʧʦʚʪʦʨʥʦʩʪʠ ʧʦ 10 ʩʝʤʷʥ, ʚ 

ʢʦʥʪʨʦʣʝ ʩʝʤʝʥʘ, ʦʙʨʘʙʘʪʳʚʘʣʠʩʴ ʩʪʝʨʠʣʴʥʦʡ ʚʦʜʦʡ. ʇʦʩʣʝ ʦʙʨʘʙʦʪʢʠ ʩʝʤʝʥʘ ʨʘʟʤʝ-

ʱʘʣʠ ʚ ʯʘʰʢʘʭ ʇʝʪʨʠ ʥʘ ʩʪʝʨʠʣʴʥʦʡ ʬʠʣʴʪʨʦʚʘʣʴʥʦʡ ʙʫʤʘʛʝ, ʫʚʣʘʞʥʝʥʥʦʡ ʜʠʩʪʠʣʣʠ-

ʨʦʚʘʥʥʦʡ ʚʦʜʦʡ. ʀʥʢʫʙʘʮʠʶ ʦʩʫʱʝʩʪʚʣʷʣʠ ʚ ʪʝʨʤʦʩʪʘʪʝ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 25 ÁC, ʦʪʥʦ-

ʩʠʪʝʣʴʥʦʡ ʚʣʘʞʥʦʩʪʠ 80-90 % ʠ ʬʦʪʦʧʝʨʠʦʜʝ 12 ʯ ʩʚʝʪ/12 ʯ ʪʝʤʥʦʪʘ. ʅʘʙʣʶʜʝʥʠʝ ʚʝʣʠ 

ʝʞʝʜʥʝʚʥʦ ʚ ʪʝʯʝʥʠʝ 15 ʜʥʝʡ, ʧʦʩʣʝ ʦʮʝʥʠʚʘʣʠ ʧʨʦʮʝʥʪ ʧʦʨʘʞʝʥʥʳʭ ʩʝʤʷʥ [20, 22, 23]. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʷ. ɺʦ ʚʨʝʤʷ ʦʙʩʣʝʜʦʚʘʥʠʷ ʶʞʥʳʭ ʠ ʶʛʦ-ʚʦʩʪʦʯʥʳʭ 

ʨʝʛʠʦʥʦʚ ʂʘʟʘʭʩʪʘʥʘ, ʦʭʚʘʪʠʚʰʝʛʦ ʊʫʨʢʝʩʪʘʥʩʢʫ ,ʁ ɸʣʤʘʪʠʥʩʢʫ ,ʁ ʂʳʟʳʣʦʨʜʠʥʩʢʫ  ʁʠ 

ɾʝʪʳʩʫʩʢʫʶ ʦʙʣʘʩʪʠ, ʙʳʣʠ ʠʟʫʯʝʥʳ ʫʯʘʩʪʢʠ ʩ ʨʘʟʣʠʯʥʳʤʠ ʢʫʣʴʪʫʨʘʤʠ, ʧʦʨʘʞʝʥʥʳʤʠ 

ʧʦʚʠʣʠʢʦʡ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʤʘʨʰʨʫʪʥʳʭ ʦʙʩʣʝʜʦʚʘʥʠʡ, ʧʨʦʚʝʜʝʥʥʳʭ ʚ ʪʝʯʝʥʠʝ ʜʚʫʭ 

ʣʝʪ ʚʦ ʚʩʝʭ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʨʝʛʠʦʥʘʭ, ʫʩʪʘʥʦʚʣʝʥʦ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʦʯʘʛʦʚ 

ʧʦʚʠʣʠʢʠ ʧʦʣʝʚʦʡ. 

 ʇʦʤʠʤʦ ʣʶʮʝʨʥʳ ʧʦʩʝʚʥʦʡ (Medicago sativa), ʧʘʨʘʟʠʪʠʨʦʚʘʥʠʝ ʧʦʚʠʣʠʢʠ ʙʳʣʦ 

ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʥʘ ʢʫʢʫʨʫʟʝ (Zea mays), ʛʦʨʮʝ ʧʪʠʯʴʝʤ (Polygonum aviculare), ʚʴʶʥʢʝ 

ʧʦʣʝʚʦʤ (Convolvulus arvensis), ʧʳʨʝʝ ʧʦʣʟʫʯʝʤ (Elymus repens) ʠ ʧʨʦʩʚʠʨʥʠʢʝ ʧʨʝʥʝ-
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ʙʨʝʞʝʥʥʦʤ (Malva neglecta). ʅʘ ʵʪʠʭ ʨʘʩʪʝʥʠʷʭ ʙʳʣʠ ʩʦʙʨʘʥʳ ʦʙʨʘʟʮʳ ʩ ʧʨʠʟʥʘʢʘʤʠ 

ʫʚʷʜʘʥʠʷ ʠ ʫʩʳʭʘʥʠʷ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʚʦʟʤʦʞʥʦʝ ʧʨʠʩʫʪʩʪʚʠʝ ʧʘʪʦʛʝʥʦʚ ʠ 

ʧʝʨʩʧʝʢʪʠʚʳ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʭ ʚʣʠʷʥʠʷ ʧʦʚʠʣʠʢʫ ʧʦʣʝʚʫʶ (ʨʠʩʫʥʦʢ 1). 

 

   

ʈʠʩʫʥʦʢ 1 ï ʊʠʧʠʯʥʳʝ ʤʝʩʪʘ ʩʙʦʨʘ ʦʙʨʘʟʮʦʚ ʧʦʚʠʣʠʢʠ ʧʦʣʝʚʦʡ ʩ ʷʚʥʳʤʠ 

ʧʨʠʟʥʘʢʘʤʠ ʫʚʷʜʘʥʠʷ ʠ ʫʩʳʭʘʥʠʷ 

 

ɼʣʷ ʧʦʩʣʝʜʫʶʱʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ ʦʪʦʙʨʘʥʦ ʙʦʣʝʝ 200 ʦʙʨʘʟʮʦʚ ʧʦʨʘʞʝʥʥʳʭ 

ʠ ʧʦʚʨʝʞʜʝʥʥʳʭ ʨʘʩʪʝʥʠʡ ʧʦʚʠʣʠʢʠ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʠ 

ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʙʠʦʨʝʛʫʣʷʪʦʨʦʚ ʩ ʮʝʣʴʶ ʨʘʟʨʘʙʦʪʢʠ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ 

ʤʝʪʦʜʘ ʢʦʥʪʨʦʣʷ ʜʘʥʥʦʛʦ ʧʘʨʘʟʠʪʠʯʝʩʢʦʛʦ ʨʘʩʪʝʥʠʷ. 

ɺ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ ʦʧʨʝʜʝʣʷʣʠ ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ ʛʨʠʙʥʦʡ ʤʠʢʨʦʬʣʦʨʳ, 

ʚʳʜʝʣʝʥʥʦʡ ʠʟ ʩʝʤʷʥ ʠ ʩʪʝʙʣʝʡ ʧʦʚʠʣʠʢʠ. ɼʠʘʛʥʦʩʪʠʢʫ ʟʘʙʦʣʝʚʘʥʠʡ ʧʨʦʚʦʜʠʣʠ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʣʘʩʩʠʯʝʩʢʠʭ ʬʠʪʦʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ. ɼʣʷ ʚʳʜʝʣʝʥʠʷ 

ʚʦʟʙʫʜʠʪʝʣʝʡ ʚ ʯʠʩʪʫʶ ʢʫʣʴʪʫʨʫ ʧʨʠʤʝʥʷʣʠ ʧʝʨʝʩʝʚ ʠʟʦʣʷʪʦʚ ʥʘ ʨʘʟʣʠʯʥʳʝ 

ʧʠʪʘʪʝʣʴʥʳʝ ʩʨʝʜʳ. ɼʣʷ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʛʨʠʙʥʦʡ ʤʠʢʨʦʬʣʦʨʳ ʠʩʧʦʣʴʟʦʚʘʣʠ 

ʩʠʥʪʝʪʠʯʝʩʢʫʶ ʩʨʝʜʫ ʏʘʧʝʢʘ, ʩʨʝʜʫ ʉʘʙʫʨʦ ʠ ʢʘʨʪʦʬʝʣʴʥʦ-ʜʝʢʩʪʨʦʟʥʳʡ ʘʛʘʨ (ʂɼɸ). 

ʄʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ ʚʳʜʝʣʝʥʥʳʭ ʯʠʩʪʳʭ ʢʫʣʴʪʫʨ ʛʨʠʙʦʚ ʠʟʫʯʘʣʠ ʤʝʪʦʜʦʤ 

ʤʠʢʨʦʩʢʦʧʠʨʦʚʘʥʠʷ ʤʠʮʝʣʠʷ (ʨʠʩʫʥʦʢ 2, 3).  

 

  
 

ʈʠʩʫʥʦʢ 2 ï ʉʝʤʝʥʘ ʠ ʩʪʝʙʣʠ ʧʦʚʠʣʠʢʠ ʧʦʣʝʚʦʡ, ʧʦʨʘʞʝʥʥʳʝ ʛʨʠʙʘʤʠ ʠʟ 

ʨʦʜʦʚ Alternaria sp. ʠ  Fusarium sp. 

 

ʈʝʟʫʣʴʪʘʪʳ ʬʠʪʦʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʘʥʘʣʠʟʦʚ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚʦ ʚʩʝʭ ʘʥʘʣʠʟʠʨʫʝʤʳʭ 

ʦʙʨʘʟʮʘʭ ʧʦʚʠʣʠʢʠ ʦʙʥʘʨʫʞʝʥʘ ʛʨʠʙʥʘʷ ʤʠʢʨʦʬʣʦʨʘ. ʇʦ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ ʧʨʠʟʥʘʢʘʤ 

ʤʠʮʝʣʠʷ ʠ ʩʧʦʨʦʥʦʰʝʥʠʶ ʙʳʣʠ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʳ ʛʨʠʙʳ ʨʦʜʦʚ: 

Alternaria spp, Fusarium spp., ʢʦʪʦʨʳʝ ʦʙʥʘʨʫʞʠʚʘʣʠʩʴ ʚʦ ʚʩʝʭ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʦʨʛʘʥʘʭ 

ʧʦʚʠʣʠʢʠ, ʘ ʪʘʢʞʝ ʩʘʧʨʦʬʠʪʥʳʝ ʛʨʠʙʳ ʨʦʜʘ Mucor spp., Aspergillus spp., Penicillium spp. 

ʠ Cladosporium spp . ɺʩʝʛʦ ʙr ʣʦ ʚʳʜʝʣʝʥʦ 41 ʠʟʦʣʷʪ ʛʨʠʙʦʚ ʨʦʜʘ Fusarium, 65 ʠʟʦʣʷʪʦʚ 

ʨʦʜʘ Alternaria ʠ 3 ʠʟʦʣʷʪʘ ʨʦʜʘ Ascochyta.  
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ʩʧʦʨʘʥʛʠʠ ʩʦ ʩʧʦʨʘʤʠ 

ʛʨʠʙʘ Mucor 

ʤʘʢʨʦ- ʠ 

ʤʠʢʨʦʢʦʥʠʜʠʠ ʛʨʠʙʘ 

Fusarium 

ʢʦʥʠʜʠʠ ʛʨʠʙʘ 

Alternaria 

ʩʧʦʨʳ ʛʨʠʙʘ 

Aspergillius 

  

  

ʩʧʦʨʳ ʛʨʠʙʘ    

 Penicillium 

ʙʣʘʩʪʦʢʦʥʠʜʠʡ   

ʛʨʠʙʘ  

Cladosporium 

  

 
ʈʠʩʫʥʦʢ 3 ï ɻʨʠʙʥʘʷ ʤʠʢʨʦʬʣʦʨʘ, ʠʟʦʣʠʨʦʚʘʥʥʘʷ ʠʟ ʦʙʨʘʟʮʦʚ ʧʦʚʠʣʠʢʠ ʧʦʣʝʚʦʡ 

 

ɼʣʷ ʚʳʜʝʣʝʥʥʳʭ ʠʟʦʣʷʪʦʚ ʨʦʜʘ Fusarium ʙʳʣ ʧʨʦʚʝʜʝʥ ʣʘʙʦʨʘʪʦʨʥʳʡ ʩʢʨʠʥʠʥʛ 

ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚ ʦʪʥʦʰʝʥʠʠ ʩʝʤʷʥ ʧʦʚʠʣʠʢʠ ʧʦʣʝʚʦʡ.  ɺ 

ʧʦʜʛʦʪʦʚʣʝʥʥʳʝ ʩʫʩʧʝʥʟʠʠ ʧʦʛʨʫʞʘʣʠ ʩʝʤʝʥʘ ʧʦʚʠʣʠʢʠ (ʢʦʥʮʝʥʪʨʘʮʠʷ ʩʫʩʧʝʥʟʠʠ 108), 

ʧʦʩʣʝ ʟʘʩʝʚʘʣʠ ʚʦ ʚʣʘʞʥʳʝ ʢʘʤʝʨʳ ʧʦ 10 ʩʝʤʷʥ ʚ 3-ʭ ʢʨʘʪʥʦʡ ʧʦʚʪʦʨʥʦʩʪʠ. ʇʦ 

ʨʝʟʫʣʴʪʘʪʘʤ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʩʢʨʠʥʠʥʛʘ ʠʟʦʣʷʪʳ ˉ 4, ˉ 7, ˉ 9 ʠ ˉ 10 ʧʨʦʷʚʠʣʠ 

ʫʤʝʨʝʥʥʫʶ ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ, ʚʳʟʳʚʘʷ ʧʦʨʘʞʝʥʠʝ ʩʝʤʷʥ ʧʦʚʠʣʠʢʠ ʥʘ ʫʨʦʚʥʝ 

35ï55 %. ɹʦʣʝʝ ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʙʳʣʠ ʦʪʤʝʯʝʥʳ ʫ ʠʟʦʣʷʪʦʚ ˉ 1, ˉ 6, ˉ 14 ʠ ˉ 16, 

ʛʜʝ ʧʦʨʘʞʝʥʠʝ ʩʝʤʷʥ ʩʦʩʪʘʚʠʣʦ 80-100 %. ʅʘʠʙʦʣʴʰʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʦʢʘʟʘʣ ʠʟʦʣʷʪ 

ˉ 6, ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʥʳʡ ʢʘʢ Fusarium proliferatum (ʨʠʩʫʥʦʢ 4,5).  

 

 
 

ʈʠʩʫʥʦʢ 4 ï ɺʣʠʷʥʠʝ ʠʟʦʣʷʪʦʚ ʨʦʜʘ Fusarium sp., ʥʘ ʩʝʤʝʥʘ ʧʦʚʠʣʠʢʠ ʧʦʣʝʚʦʡ 
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ʢʦʥʪʨʦʣʴ F. proliferatum 

  
ʈʠʩʫʥʦʢ 5 ï ʆʮʝʥʢʘ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʛʨʠʙʘ ʨʦʜʘ Fusarium sp. ʚ 

ʦʪʥʦʰʝʥʠʠ ʩʝʤʷʥ ʧʦʚʠʣʠʢʠ ʧʦʣʝʚʦʡ 

 

ɹʠʦʣʦʛʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʟʦʣʷʪʦʚ ʨʦʜʘ Alternaria ʪʘʢʞʝ ʦʮʝʥʠʚʘʣʠ ʚ 

ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ ʥʘ ʩʝʤʝʥʘʭ ʧʦʚʠʣʠʢʠ ʧʦʣʝʚʦʡ. ɺʩʝʛʦ ʙʳʣʦ ʠʟʫʯʝʥʦ 7 ʠʟʦʣʷʪʦʚ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʩʢʨʠʥʠʥʛʘ ʚʳʨʘʞʝʥʥʫʶ ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʧʨʦʷʚʠʣʠ ʠʟʦʣʷʪʳ 

ʈ5 ʠ ʈ19, ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʥʳʝ ʢʘʢ Alternaria alternata, ʢʦʪʦʨʳʝ ʚʳʟʳʚʘʣʠ 100 % 

ʧʦʨʘʞʝʥʠʝ ʩʝʤʷʥ. ʆʩʪʘʣʴʥʳʝ ʠʟʦʣʷʪʳ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʩʣʘʙʳʤ ʠʥʛʠʙʠʨʫʶʱʠʤ 

ʜʝʡʩʪʚʠʝʤ (ʈʠʩʫʥʦʢ 6,7). 

 
 
ʈʠʩʫʥʦʢ 6 ï  ɺʣʠʷʥʠʝ ʠʟʦʣʷʪʦʚ ʨʦʜʘ Alternaria sp., ʥʘ ʩʝʤʝʥʘ ʧʦʚʠʣʠʢʠ ʧʦʣʝʚʦʡ 

 

   
A. alternata A. alternata ʢʦʥʪʨʦʣʴ 

 
ʈʠʩʫʥʦʢ 7 ï ʆʮʝʥʢʘ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʛʨʠʙʘ ʨʦʜʘ Alternaria sp. ʚ 

ʦʪʥʦʰʝʥʠʠ ʩʝʤʷʥ ʧʦʚʠʣʠʢʠ ʧʦʣʝʚʦʡ 
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ɼʣʷ ʦʮʝʥʢʠ ʩʧʝʮʠʬʠʯʥʦʩʪʠ ʜʝʡʩʪʚʠʷ ʦʪʦʙʨʘʥʥʳʭ ʰʪʘʤʤʦʚ ʙʳʣʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦ 

ʧʨʦʚʝʜʝʥʳ ʪʝʩʪʳ ʥʘ ʤʦʜʝʣʴʥʳʭ ʢʫʣʴʪʫʨʥʳʭ ʨʘʩʪʝʥʠʷʭ ï ʩʦʝ ʠ ʣʶʮʝʨʥʝ. ʈʘʩʪʝʥʠʷ 

ʠʥʦʢʫʣʠʨʦʚʘʣʠ ʠʟʦʣʷʪʦʤ ʈ6 ʩʫʩʧʝʥʟʠʝʡ ʢʦʥʠʜʠʡ ʩ ʢʦʥʮʝʥʪʨʘʮʠʝʡ 1Ĭ10  ʩʧʦʨ/ʤʣ ʠ 

ʠʥʢʫʙʠʨʦʚʘʣʠ ʚ ʫʩʣʦʚʠʷʭ ʢʦʥʪʨʦʣʠʨʫʝʤʦʛʦ ʤʠʢʨʦʢʣʠʤʘʪʘ. ʋʯʝʪ ʧʨʦʚʦʜʠʣʠ ʥʘ 3-ʠ, 5-ʝ 

ʠ 7-ʝ ʩʫʪʢʠ ʧʦʩʣʝ ʠʥʦʢʫʣʷʮʠʠ. ɺ ʧʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʡ ʫʚʷʜʘʥʠʷ ʨʘʩʪʝʥʠʡ ʥʝ ʦʪʤʝʯʘʣʦʩʴ, 

ʥʝʢʨʦʪʠʯʝʩʢʠʝ ʧʷʪʥʘ ʥʘ ʣʠʩʪʴʷʭ ʥʝ ʧʨʦʷʚʣʷʣʠʩʴ. ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʙʳʣ ʧʨʦʚʝʜʝʥ 

ʬʠʪʦʧʘʪʦʣʦʛʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʠʥʦʢʫʣʠʨʦʚʘʥʥʳʭ ʨʘʩʪʝʥʠʡ ʥʘ ʥʘʣʠʯʠʝ ʠʩʩʣʝʜʫʝʤʦʛʦ 

ʧʘʪʦʛʝʥʘ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʘʥʘʣʠʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʘʪʦʛʝʥ ʥʝ ʙʳʣ ʚʳʷʚʣʝʥ; ʙʳʣʠ 

ʦʙʥʘʨʫʞʝʥʳ ʩʘʧʨʦʬʠʪʥʳʝ ʛʨʠʙʳ ʨʦʜʦʚ Mucor spp. ʠ Aspergillus spp. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʥʘʠʙʦʣʝʝ ʘʢʪʠʚʥʳʝ ʠʟʦʣʷʪʳ Fusarium proliferatum ʠ Alternaria alternata ʥʝ ʧʨʦʷʚʣʷʣʠ 

ʚʳʨʘʞʝʥʥʦʛʦ ʬʠʪʦʧʘʪʦʛʝʥʥʦʛʦ ʜʝʡʩʪʚʠʷ ʥʘ ʢʫʣʴʪʫʨʥʳʝ ʨʘʩʪʝʥʠʷ: ʫʚʷʜʘʥʠʝ ʠ 

ʥʝʢʨʦʪʠʯʝʩʢʠʝ ʧʷʪʥʘ ʥʘ ʣʠʩʪʴʷʭ ʚ ʧʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʡ ʥʝ ʦʪʤʝʯʘʣʠʩʴ  

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ 20 ʛʨʠʙʥʳʭ ʠʟʦʣʷʪʦʚ ʙʳʣ 

ʧʨʦʚʝʜʝʥ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ. ʄʥʦʛʦʣʦʢʫʩʥʳʡ ʤʦʣʝʢʫʣʷʨʥʳʡ ʘʥʘʣʠʟ, 

ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʠʩʩʣʝʜʦʚʘʥʠʠ ʨʝʛʠʦʥʦʚ ITS, LSU, Actin, ɓ-Tubulin (TUB) ʠ Elongation 

Factor 1-Ŭ (EF-1Ŭ), ʧʦʜʪʚʝʨʜʠʣ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʠʟʦʣʷʪʦʚ ʢ 

ʧʨʝʜʩʪʘʚʠʪʝʣʷʤ ʨʦʜʦʚ Fusarium ʠ Alternaria. 

ʊʘʢ ʠʟʦʣʷʪʳ ʈ1, ʈ3, ʈ6, ʈ14, ʈ16 ʙʳʣʠ ʦʪʥʝʩʝʥʳ ʢ ʨʦʜʫ Fusarium. ɼʣʷ ʠʟʦʣʷʪʘ ʈ3 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʩʦʚʧʘʜʝʥʠʷ ʢʘʢ ʩ Fusarium sp., ʪʘʢ ʠ ʩ F. avenaceum ʠ F. acuminatum 

(99ï100%), ʯʪʦ ʦʪʨʘʞʘʝʪ ʚʳʩʦʢʫʶ ʩʪʝʧʝʥʴ ʚʥʫʪʨʠʛʨʫʧʧʦʚʦʡ ʙʣʠʟʦʩʪʠ ʠ ʦʛʨʘʥʠʯʝʥʥʫʶ 

ʨʘʟʨʝʰʘʶʱʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʦʪʜʝʣʴʥʳʭ ʣʦʢʫʩʦʚ. ʀʟʦʣʷʪʳ ʈ14 ʠʈ0 ʧʦʢʘʟʘʣʠ ʧʦʣʥʦʝ 

ʩʦʚʧʘʜʝʥʠʝ ʩ F. solani ʧʦ ʣʦʢʫʩʘʤ ITS, TUB ʠ EF-1Ŭ (100%), ʦʜʥʘʢʦ ʧʦ Actin ʦʪʤʝʯʝʥʦ 

96% ʩʭʦʜʩʪʚʦ ʩ Neocosmospora sp., ʯʪʦ ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʩʦʚʨʝʤʝʥʥʳʤ ʧʝʨʝʩʤʦʪʨʦʤ 

ʪʘʢʩʦʥʦʤʠʠ ʢʦʤʧʣʝʢʩʘ Fusarium solani species complex (FSSC). ʀʟʦʣʷʪ ʈ15 ʙʳʣ 

ʦʜʥʦʟʥʘʯʥʦ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥ ʢʘʢ F. sporotrichioides (100% ʧʦ ʚʩʝʤ ʣʦʢʫʩʘʤ), ʠʟʦʣʷʪ ʈ6 

ï ʢʘʢ F. proliferatum (100%), ʘ ʠʟʦʣʷʪʈ16 ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣ ʩʦʯʝʪʘʥʠʝ ʩʦʚʧʘʜʝʥʠʡ ʩ 

Fusarium sp. ʠ F. solani (100%), ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʚʥʫʪʨʠʚʠʜʦʚʫʶ ʠʟʤʝʥʯʠʚʦʩʪʴ. 

ʀʟʦʣʷʪʳ ʈ5 ʠ ʈ19 ʧʨʠʥʘʜʣʝʞʘʣʠ ʨʦʜʫ Alternaria. ʇʦ ʣʦʢʫʩʘʤ ITS ʠ Actin 

ʥʘʙʣʶʜʘʣʦʩʴ ʧʦʣʥʦʝ ʩʦʚʧʘʜʝʥʠʝ ʩ Alternaria sp., ʧʦ LSU ï ʩ A. alternata (100%), ʪʦʛʜʘ 

ʢʘʢ ʧʦ ɓ-ʪʫʙʫʣʠʥʫ ʚʳʷʚʣʝʥʦ 95% ʩʭʦʜʩʪʚʦ ʩ A. cucurbitae. ɼʘʥʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ 

ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʜʪʚʝʨʞʜʘʝʪ ʚʳʩʦʢʫʶ ʚʥʫʪʨʠʚʠʜʦʚʫʶ ʠ ʤʝʞʚʠʜʦʚʫʶ ʙʣʠʟʦʩʪʴ ʚʥʫʪʨʠ 

Alternaria alternata complex, ʯʪʦ ʦʪʨʘʞʘʝʪ ʛʝʥʝʪʠʯʝʩʢʫʶ ʧʣʘʩʪʠʯʥʦʩʪʴ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ 

ʨʦʜʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠʤʝʥʝʥʠʝ ʤʥʦʛʦʣʦʢʫʩʥʦʛʦ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ 

ʧʦʟʚʦʣʠʣʦ ʧʦʚʳʩʠʪʴ ʪʦʯʥʦʩʪʴ ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʡ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʛʨʠʙʥʳʭ ʠʟʦʣʷʪʦʚ ʠ 

ʚʳʷʚʠʪʴ ʚʥʫʪʨʠʚʠʜʦʚʫʶ ʠ ʤʝʞʚʠʜʦʚʫʶ ʠʟʤʝʥʯʠʚʦʩʪʴ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʨʦʜʦʚ Fusarium ʠ 

Alternaria. ʅʘʠʙʦʣʝʝ ʜʦʩʪʦʚʝʨʥʘʷ ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʜʦʩʪʠʛʘʣʘʩʴ ʧʨʠ ʢʦʤʧʣʝʢʩʥʦʤ 

ʘʥʘʣʠʟʝ ʥʝʩʢʦʣʴʢʠʭ ʛʝʥʝʪʠʯʝʩʢʠʭ ʣʦʢʫʩʦʚ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʥʦʛʦʣʦʢʫʩʥʦʛʦ ʧʦʜʭʦʜʘ ʧʨʠ ʠʟʫʯʝʥʠʠ ʪʘʢʩʦʥʦʤʠʯʝʩʢʠ ʙʣʠʟʢʠʭ ʚʠʜʦʚ ʠ 

ʦʮʝʥʢʝ ʠʭ ʬʠʪʦʧʘʪʦʛʝʥʥʳʭ ʩʚʦʡʩʪʚ. 

ɿʘʢʣʶʯʝʥʠʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥʦ ʰʠʨʦʢʦʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʦʚʠʣʠʢʠ ʧʦʣʝʚʦʡ (Cuscuta campestris Yunck.) ʚ ʘʛʨʦʮʝʥʦʟʘʭ ʶʞʥʳʭ ʠ 

ʶʛʦ-ʚʦʩʪʦʯʥʳʭ ʨʝʛʠʦʥʦʚ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʝʝ ʚʳʩʦʢʫʶ 

ʢʘʨʘʥʪʠʥʥʫʶ ʟʥʘʯʠʤʦʩʪʴ ʠ ʘʢʪʫʘʣʴʥʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʢʦʥʪʨʦʣʷ. ɺ 

ʭʦʜʝ ʤʘʨʰʨʫʪʥʳʭ ʦʙʩʣʝʜʦʚʘʥʠʡ, ʚʳʧʦʣʥʝʥʥʳʭ ʚ ʪʝʯʝʥʠʝ ʜʚʫʭ ʣʝʪ, ʩʬʦʨʤʠʨʦʚʘʥʘ 

ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʘʷ ʢʦʣʣʝʢʮʠʷ (ʙʦʣʝʝ 200 ʦʙʨʘʟʮʦʚ) ʧʦʨʘʞʝʥʥʳʭ ʠ ʧʦʚʨʝʞʜʝʥʥʳʭ 

ʨʘʩʪʝʥʠʡ ʧʦʚʠʣʠʢʠ, ʧʦʩʣʫʞʠʚʰʘʷ ʦʩʥʦʚʦʡ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠ 

ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʌʠʪʦʧʘʪʦʣʦʛʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʚʩʝ ʠʩʩʣʝʜʦʚʘʥʥʳʝ ʦʙʨʘʟʮʳ ʧʦʚʠʣʠʢʠ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʥʘʣʠʯʠʝʤ ʨʘʟʥʦʦʙʨʘʟʥʦʡ ʛʨʠʙʥʦʡ ʤʠʢʨʦʬʣʦʨʳ. ʇʦ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ 
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ʧʨʠʟʥʘʢʘʤ ʤʠʮʝʣʠʷ ʠ ʦʩʦʙʝʥʥʦʩʪʷʤ ʩʧʦʨʦʥʦʰʝʥʠʷ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʳ ʧʨʝʜʩʪʘʚʠʪʝʣʠ 

ʨʦʜʦʚ Alternaria spp., Fusarium spp. ʠ Ascochyta spp., ʦʙʥʘʨʫʞʝʥʥʳʝ ʚ ʨʘʟʣʠʯʥʳʭ 

ʦʨʛʘʥʘʭ ʨʘʩʪʝʥʠʷ, ʘ ʪʘʢʞʝ ʩʘʧʨʦʬʠʪʥʳʝ ʤʠʢʨʦʤʠʮʝʪʳ ʨʦʜʦʚ Mucor, Aspergillus, 

Penicillium ʠ  Trichothecium. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʧʦʚʠʣʠʢʘ ʧʦʣʝʚʘʷ 

ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʝʩʪʝʩʪʚʝʥʥʳʤ ʩʫʙʩʪʨʘʪʦʤ ʜʣʷ ʨʘʟʚʠʪʠʷ ʨʘʟʣʠʯʥʳʭ ʤʠʢʨʦʤʠʮʝʪʦʚ, ʩʨʝʜʠ 

ʢʦʪʦʨʳʭ ʦʩʦʙʳʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʶʪ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʨʦʜʦʚ Fusarium ʠ Alternaria ʢʘʢ 

ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʘʛʝʥʪʳ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ ʜʘʥʥʦʛʦ ʢʘʨʘʥʪʠʥʥʦʛʦ ʩʦʨʥʷʢʘ. 

ʇʨʠʤʝʥʝʥʠʝ ʤʥʦʛʦʣʦʢʫʩʥʦʛʦ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ (ITS, LSU, 

Actin, ɓ-Tubulin, EF-1Ŭ) ʧʦʟʚʦʣʠʣʦ ʦʧʨʝʜʝʣʠʪʴ ʪʘʢʩʦʥʦʤʠʯʝʩʢʫʶ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ 

ʚʳʜʝʣʝʥʥʳʭ ʠʟʦʣʷʪʦʚ ʠ ʧʦʜʪʚʝʨʜʠʪʴ ʠʭ ʦʪʥʝʩʝʥʠʝ ʢ ʨʦʜʘʤ Fusarium ʠ Alternaria. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʛʝʥʝʪʠʯʝʩʢʠʭ ʣʦʢʫʩʦʚ ʦʙʝʩʧʝʯʠʣʦ ʚʳʩʦʢʫʶ ʜʦʩʪʦʚʝʨʥʦʩʪʴ 

ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʠ ʧʦʟʚʦʣʠʣʦ ʚʳʷʚʠʪʴ ʚʥʫʪʨʠʚʠʜʦʚʫʶ ʠ ʤʝʞʚʠʜʦʚʫʶ ʠʟʤʝʥʯʠʚʦʩʪʴ, 

ʭʘʨʘʢʪʝʨʥʫʶ ʜʣʷ ʜʘʥʥʳʭ ʪʘʢʩʦʥʦʤʠʯʝʩʢʠʭ ʛʨʫʧʧ, ʯʪʦ ʧʦʜʯʝʨʢʠʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʜʭʦʜʘ ʧʨʠ ʠʟʫʯʝʥʠʠ ʬʠʪʦʧʘʪʦʛʝʥʥʳʭ ʛʨʠʙʦʚ. 

ʃʘʙʦʨʘʪʦʨʥʳʡ ʩʢʨʠʥʠʥʛ ʧʦʢʘʟʘʣ, ʯʪʦ ʦʪʜʝʣʴʥʳʝ ʠʟʦʣʷʪʳ Fusarium spp. (ʚ ʪʦʤ 

ʯʠʩʣʝ Fusarium proliferatum) ʠ Alternaria alternata ʦʙʣʘʜʘʶʪ ʚʳʩʦʢʦʡ ʙʠʦʣʦʛʠʯʝʩʢʦʡ 

ʘʢʪʠʚʥʦʩʪʴʶ, ʚʳʟʳʚʘʷ ʟʥʘʯʠʪʝʣʴʥʦʝ ʧʦʨʘʞʝʥʠʝ ʩʝʤʷʥ ʧʦʚʠʣʠʢʠ. ʇʨʠ ʵʪʦʤ ʚ ʦʧʳʪʘʭ ʥʘ 

ʤʦʜʝʣʴʥʳʭ ʢʫʣʴʪʫʨʥʳʭ ʨʘʩʪʝʥʠʷʭ (ʩʦʷ, ʣʶʮʝʨʥʘ) ʫʩʪʘʥʦʚʣʝʥʦ ʦʪʩʫʪʩʪʚʠʝ ʚʳʨʘʞʝʥʥʦʛʦ 

ʬʠʪʦʧʘʪʦʛʝʥʥʦʛʦ ʜʝʡʩʪʚʠʷ ʫʢʘʟʘʥʥʳʭ ʠʟʦʣʷʪʦʚ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʠʭ 

ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʩʧʝʮʠʬʠʯʥʦʩʪʠ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʦʙʲʝʢʪʫ ʚʦʟʜʝʡʩʪʚʠʷ. 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʜʪʚʝʨʞʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʳʜʝʣʝʥʥʳʭ 

ʬʠʪʦʧʘʪʦʛʝʥʥʳʭ ʛʨʠʙʦʚ ʚ ʢʘʯʝʩʪʚʝ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʘʛʝʥʪʦʚ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʯʠʩʣʝʥʥʦʩʪʠ 

ʧʦʚʠʣʠʢʠ ʧʦʣʝʚʦʡ. ɺʤʝʩʪʝ ʩ ʪʝʤ ʧʨʘʢʪʠʯʝʩʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʜʘʥʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ 

ʪʨʝʙʫʝʪ ʧʨʦʚʝʜʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʦʮʝʥʢʫ ʠʭ 

ʩʧʝʮʠʬʠʯʥʦʩʪʠ, ʩʪʘʙʠʣʴʥʦʩʪʠ ʜʝʡʩʪʚʠʷ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʣʷ ʢʫʣʴʪʫʨʥʳʭ ʨʘʩʪʝʥʠʡ, ʘ 

ʪʘʢʞʝ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ. 

ɺ ʮʝʣʦʤ ʧʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʬʦʨʤʠʨʫʶʪ ʥʘʫʯʥʫʶ ʦʩʥʦʚʫ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ 

ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʤʝʪʦʜʘ ʢʦʥʪʨʦʣʷ Cuscuta campestris ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʬʠʪʦʧʘʪʦʛʝʥʥʳʭ 

ʛʨʠʙʦʚ ʢʘʢ ʘʣʴʪʝʨʥʘʪʠʚʳ ʭʠʤʠʯʝʩʢʠʤ ʩʨʝʜʩʪʚʘʤ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ. 

ʌʠʥʘʥʩʠʨʦʚʘʥʠʝ. ɸʚʪʦʨʳ ʚʳʨʘʞʘʶʪ ʙʣʘʛʦʜʘʨʥʦʩʪʴ ʧʨʦʬʠʣʴʥʳʤ ʫʯʝʥʳʤ, 

ʧʨʠʥʠʤʘʚʰʠʤ ʫʯʘʩʪʠʝ ʚ ʠʩʩʣʝʜʦʚʘʥʠʷʭ, ʚʳʧʦʣʥʝʥʥʳʭ ʚ ʨʘʤʢʘʭ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ 

ʧʨʦʛʨʘʤʤʳ ʛʨʘʥʪʦʚʦʛʦ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ 2024-2026 ʛʦʜʳ 

ʄʠʥʠʩʪʝʨʩʪʚʘ ʥʘʫʢʠ ʠ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ʧʦ ʧʨʦʝʢʪʫ ʀʈʅ 

AP23490588 çʈʘʟʨʘʙʦʪʢʘ ʵʬʬʝʢʪʠʚʥʦʛʦ ʤʝʪʦʜʘ ʢʦʥʪʨʦʣʷ ʟʣʦʩʪʥʦʛʦ ʢʘʨʘʥʪʠʥʥʦʛʦ 

ʩʦʨʥʷʢʘ ʧʦʚʠʣʠʢʠ ʧʦʣʝʚʦʡ (Cuscuta campestris Yunck.) ʥʘ ʦʩʥʦʚʝ ʙʠʦʣʦʛʠʯʝʩʢʠʭ 

ʩʨʝʜʩʪʚ ʠ ʙʝʩʧʠʣʦʪʥʳʭ ʪʝʥʦʣʦʛʠʡè.  
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ɿʀʗʅɼʓ ʂɸʈɸʅʊʀʅɼɯʂ ɸʈɸʄʐᴆʇ ï ɽɻɯʉʊɯʂ ɸʈɸʄʉʆʗʋɼʓ (CUSCUTA 

CAMPESTRIS YUNCK.) ɹʀʆʃʆɻʀʗʃʓפ ɹɸפʓʃɸʋɼʓר ʇɽʈʉʇɽʂʊʀɺɸʃɸʈʓ 

 

ɹʦʣʪʘʝʚʘ ʃ.ɸ., ʘסʘ סʳʣʳʤʠ ץʳʟʤʝʪʢʝʨ 

ʈʳʩʙʝʢʦʚʘ ɸ.ʄ., ʙᴇʣʽʤ ʤʝשʛʝʨʫʰʽʩʽ 

ʊʫʨʩʫʥʦʚʘ ɸ.ʂ., ʟʝʨʪʭʘʥʘ ʤʝשʛʝʨʫʰʽʩʽ 

ɹʦʣʪʘʝʚ ʄ.ɼ., ʞʝʪʝʢʰʽ סʳʣʳʤʠ ץʳʟʤʝʪʢʝʨ 

ʄʘʫʣʝʥ ɸ.ʊ., ʘסʘ ʣʘʙʦʨʘʥʪ 

ɽʨʤʝʢʙʘʝʚ ɹ.ʋ., ʟʝʨʪʭʘʥʘ ʤʝשʛʝʨʫʰʽʩʽ 

 

çɾ. ɾʠʝʤʙʘʝʚ ʘʪʳʥʜʘϤʳ ϧʘʟʘϨ Ϻʩʽʤʜʽʢ ϨʦʨϤʘʫ ʞϸʥʝ ʢʘʨʘʥʪʠʥ Ϥʳʣʳʤʠ-ʟʝʨʪʪʝʫ ʠʥʩʪʠʪʫʪʳè 

ɾʐʉ, ɸʣʤʘʪʳ Ϩ,, ϧʘʟʘϨʩʪʘʥ 

 

ɸשʜʘʪʧʘ. ɽʛʽʩʪʽʢ ʘʨʘʤʩʦʷʫ (Cuscuta campestris Yunck.) פʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʳש 

ʦשʪװʩʪʽʢ ʞᴅʥʝ ʦשʪװʩʪʽʢ-ʰʳסʳʩ ʘʡʤʘץʪʘʨʳʥʳש ʘʛʨʦʮʝʥʦʟʜʘʨʳʥʜʘ ʢʝש ʪʘʨʘʣסʘʥ, ʘʫʳʣ 

ʰʘʨʫʘʰʳʣʳסʳ ᴇʥʜʽʨʽʩʽʥʝ ʘʡʪʘʨʣʳץʪʘʡ ʟʠʷʥ ʢʝʣʪʽʨʝʪʽʥ ץʘʫʽʧʪʽ ʢʘʨʘʥʪʠʥʜʽʢ ʧʘʨʘʟʠʪʪʽʢ ʘʨʘʤʰᴇʧ 

ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʂװʨʝʩʪʽש ʭʠʤʠʷʣʳץ ᴅʜʽʩʪʝʨʽʥʽש ʞʝʪʢʽʣʽʢʩʽʟ ʪʠʽʤʜʽʣʽʛʽ ʤʝʥ ʵʢʦʣʦʛʠʷʣʳץ 

 ʪᴅʩʽʣʜʝʨʽʥ ᴅʟʽʨʣʝʫ ᴇʟʝʢʪʽ ץʙʠʦʣʦʛʠʷʣʳ שʳʣʘʫʜʳץʨʜʽ ʙʘװʘʫʽʧʩʽʟ ʝʤʝʩʪʽʛʽʥʝ ʙʘʡʣʘʥʳʩʪʳ ʦʩʳ ʪץ

ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

ɿʝʨʪʪʝʫʜʽש ʤʘץʩʘʪʳ ï ʦʩʳ ʘʨʘʤʰᴇʧʧʝʥ ʘʩʩʦʮʠʘʮʠʷʣʘʥסʘʥ ʬʠʪʦʧʘʪʦʛʝʥʜʽ ʩʘשʳʨʘʫײץʣʘץ-

ʪʘʨʜʳ ʟʝʨʪʪʝʫ ʥʝʛʽʟʽʥʜʝ ʜʘʣʘʣʳץ ʘʨʘʤʩʦʷʫʜʳ ʙʠʦʣʦʛʠʷʣʳץ ʙʘץʳʣʘʫ ʤװʤʢʽʥʜʽʢʪʝʨʽʥ ʙʘסʘʣʘʫ. 
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ɿʝʨʪʪʝʫʣʝʨ ʊװʨʢʽʩʪʘʥ, ɸʣʤʘʪʳ, פʳʟʳʣʦʨʜʘ ʞᴅʥʝ ɾʝʪʽʩʫ ʦʙʣʳʩʪʘʨʳʥʜʘ ʞװʨʛʽʟʽʣʜʽ. 

ʉʘשʳʨʘʫײץʣʘץ ʤʠʢʨʦʬʣʦʨʘʩʳʥʳש ʪװʨʣʽʢ ײץʨʘʤʳ ʢʣʘʩʩʠʢʘʣʳץ ʬʠʪʦʧʘʪʦʣʦʛʠʷʣʳץ ᴅʜʽʩʪʝʨʜʽ 

ʞᴅʥʝ ʢᴇʧʣʦʢʫʩʪʳ ʤʦʣʝʢʫʣʘʣʳץ-ʛʝʥʝʪʠʢʘʣʳץ ʪʘʣʜʘʫʜʳ (ITS, LSU, Actin, ɓ-Tubulin, EF-1Ŭ) 

 .ʪʘʣʜʳץʳʣʳ ʘʥʳץʦʣʜʘʥʫ ʘʨץ

ʅᴅʪʠʞʝʩʽʥʜʝ ʘʨʘʤʩʦʷʫ ᴇʩʽʤʜʽʛʽʥʽש ʤװʰʝʣʝʨʽʥʝʥ Fusarium ʞᴅʥʝ Alternaria ʪʫʳʩʪʘʨʳʥʘ 

ʞʘʪʘʪʳʥ ʩʘשʳʨʘʫײץʣʘץʪʘʨ, ʩʦʥʜʘʡ-ʘץ ʽʣʝʩʧʝ ʩʘʧʨʦʬʠʪʪʽʢ ʤʠʢʨʦʬʣʦʨʘ ʙᴇʣʽʥʽʧ ʘʣʳʥʜʳ. 

ɿʝʨʪʭʘʥʘʣʳץ ʩʢʨʠʥʠʥʛ Fusarium proliferatum ʞᴅʥʝ Alternaria alternata ʞʝʢʝʣʝʛʝʥ 

ʠʟʦʣʷʪʪʘʨʳʥʳש ʞʦסʘʨʳ ʙʠʦʣʦʛʠʷʣʳץ ʙʝʣʩʝʥʜʽʣʽʛʽʥ ʢᴇʨʩʝʪʪʽ, ʦʣʘʨ ʘʨʘʤʩʦʷʫ ʪץײʳʤʜʘʨʳʥʳ100 ש 

 .ʳʤʜʘʥʫʳʥ ʪʫʜʳʨʜʳץʘ ʜʝʡʽʥ ʟʘס-%

ʊ̔ ʨʝʢ ʩᴇʟʜʝʨ: ʢʘʨʘʥʪʠʥ, ʘʨʘʤʰᴇʧ, ʜʘʣʘʣʳץ ʘʨʘʤʩʦʷʫ, Cuscuta campestris, ʙʠʦʣʦʛʠʷʣʳץ 

ʙʘץʳʣʘʫ, ʪʘʨʘʣʫʳ, ʬʠʪʦʧʘʪʦʛʝʥʜʽ ʩʘשʳʨʘʫײץʣʘץʪʘʨ. 
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Annotation. Field dodder (Cuscuta campestris Yunck.) is a dangerous quarantine parasitic 

weed widely distributed in the agrocenoses of the southern and southeastern regions of the Republic of 

Kazakhstan, causing significant damage to agricultural production. Due to the insufficient 

effectiveness and environmental unsafety of chemical control methods, the development of biological 

approaches for controlling this species is highly relevant. 

The aim of the study was to assess the prospects for the biological control of field dodder based 

on the investigation of phytopathogenic fungi associated with this weed species. 

The studies were conducted in the Turkestan, Almaty, Kyzylorda, and Zhetysu regions of 

Kazakhstan. The species composition of fungal microflora was determined using classical 

phytopathological methods and multilocus molecular genetic analysis (ITS, LSU, Actin, ɓ-Tubulin, 

EF-1Ŭ). 

As a result, fungi of the genera Fusarium and Alternaria, as well as accompanying saprophytic 

microflora, were isolated from the organs of dodder plants. Laboratory screening revealed high 

biological activity of certain isolates of Fusarium proliferatum and Alternaria alternata, which caused 

infection of dodder seeds at a level of up to 100%.  

Keywords: quarantine weed, field dodder, Cuscuta campestris, biological control, distribution, 

phytopathogenic fungi. 
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çɾ. ɾʠʝʤʙʘʝʚ ʘʪʳʥʜʘϤʳ ϧʘʟʘϨ Ϻʩʽʤʜʽʢ ϨʦʨϤʘʫ ʞϸʥʝ ʢʘʨʘʥʪʠʥ ϣɿʀè ɾʐʉ, ɸʣʤʘʪʳ Ϩ., 

ʂʘʟʘϨʩʪʘʥ 

 

ɸשʜʘʪʧʘ. ʄʘץʘʣʘʜʘ ץʳʟʘʥʘץʪʳ ץʘʙʳʨʰʘץץʘʥʘʪʪʳ ʟʠʷʥʢʝʩʪʝʨʜʝʥ ʙʠʦʣʦʛʠʷʣʳץ ץʦʨסʘʫסʘ 

ʘʨʥʘʣסʘʥ ʪʨʠʭʦʛʨʘʤʤʘ (Trichogramma spp.) ʞᴅʥʝ ʛʘʙʨʦʙʨʘʢʦʥ (Habrobracon hebetor) ʵʥʪʦʤʦ-

ʬʘʛʪʘʨʳʥ ʞʘʧʧʘʡ ᴇʩʽʨʫ, ʢʘʧʩʫʣʘʣʘʫ ʞᴅʥʝ ʝʛʽʩʪʽʢ ʞʘסʜʘʡʳʥʜʘ ץʦʣʜʘʥʫ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥ ʞʝʪʽʣ-

ʜʽʨʫʛʝ ʙʘסʳʪʪʘʣסʘʥ ʢʝʰʝʥʜʽ ʟʝʨʪʪʝʫʣʝʨʜʽש ʥᴅʪʠʞʝʣʝʨʽ ײʩʳʥʳʣסʘʥ. ɿʝʨʪʭʘʥʘʣʳץ ᴇʩʽʨʫ ʙʘʨʳʩʳʥ-

ʜʘ ʪʝʤʧʝʨʘʪʫʨʘʣʳץ ʞᴅʥʝ ʳʣסʘʣʜʳʣʳץ ʨʝʞʠʤʜʝʨ ʦשʪʘʡʣʘʥʜʳʨʳʣʳʧ, ʜʘʤʫ ʜʠʥʘʤʠʢʘʩʳ ʤʝʥ 

ʙʠʦʣʦʛʠʷʣʳץ ʢᴇʨʩʝʪʢʽʰʪʝʨʛʝ ᴅʩʝʨʽ ʙʘסʘʣʘʥʜʳ. ʆשʪʘʡʣʘʥʜʳʨʫ ʥᴅʪʠʞʝʩʽʥʜʝ ʪʨʠʭʦʛʨʘʤʤʘʥʳש ʜʘ-

ʤʫ ײʟʘץʪʳסʳ 9,2 ʪᴅʫʣʽʢʪʝʥ 7,5 ʪᴅʫʣʽʢʢʝ, ʘʣ ʛʘʙʨʦʙʨʘʢʦʥʥʳש ʜʘʤʫ ʢʝʟʝשʽ 10,2 ʪᴅʫʣʽʢʪʝʥ 8,3 

ʪᴅʫʣʽʢʢʝ ʜʝʡʽʥ ץʳʩץʘʨʳʧ, ʝʨʝʩʝʢʪʝʨʽʥʽש ʪʽʨʰʽʣʽʢʢʝ ץʘʙʽʣʝʪʪʽʣʽʛʽ, ᴇʩʽʤʪʘʣʜʳסʳ ʞᴅʥʝ ʞʘʣʧʳ 

ᴇʤʽʨʰʝשʜʽʛʽ ʘʡʪʘʨʣʳץʪʘʡ ʘʨʪʪʳ. 

ɿʝʨʪʪʝʫ ʙʘʨʳʩʳʥʜʘ ʤʠʢʨʦʢʣʠʤʘʪʪʳ ʘʚʪʦʤʘʪʪʘʥʜʳʨʳʣסʘʥ ʙʘץʳʣʘʫ ʞװʡʝʩʽ ᴅʟʽʨʣʝʥʽʧ, 

ʪʝʤʧʝʨʘʪʫʨʘ, ʘʫʘʥʳש ʩʘʣʳʩʪʳʨʤʘʣʳ ʳʣסʘʣʜʳʣʳסʳ ʞᴅʥʝ ʘʪʤʦʩʬʝʨʘʣʳץ ץʳʩʳʤ ʧʘʨʘʤʝʪʨʣʝʨʽʥ 

-ʘʪʘʨ ʵʥʪʦʤʦʬʘʛʪʘʨʜʳ ʤʝʭʘʥʠʢʘʣʘʥʜʳץ ʘʤʪʘʤʘʩʳʟ ʝʪʽʣʜʽ. ʉʦʥʳʤʝʥץ ʤʢʽʥʜʽʛʽװʟʜʽʢʩʽʟ ʨʝʪʪʝʫ ʤװ

ʨʳʣסʘʥ ʪװʨʜʝ ʝʥʛʽʟʫʛʝ ʘʨʥʘʣסʘʥ ʙʠʦʳʜʳʨʘʡʪʳʥ PLA-ʧʣʘʩʪʠʢʪʝʥ ʜʘʡʳʥʜʘʣסʘʥ 3D-ʙʘʩʧʘ 

ʢʘʧʩʫʣʘʣʘʨʳ ʞʘʩʘʣʳʧ, ʦʣʘʨʜʳש ʢʦʥʩʪʨʫʢʮʠʷʣʳץ ʞᴅʥʝ ʙʠʦʣʦʛʠʷʣʳץ ʪʠʽʤʜʽʣʽʛʽ ʟʝʨʪʭʘʥʘʣʳץ 

ʞᴅʥʝ ʜʘʣʘʣʳץ ʞʘסʜʘʡʜʘ ʙʘסʘʣʘʥʜʳ. 

ʊװʨʢʽʩʪʘʥ ʦʙʣʳʩʳʥʜʘ ʞװʨʛʽʟʽʣʛʝʥ ʜʘʣʘʣʳץ ʪᴅʞʽʨʠʙʝʣʝʨ ʪʨʠʭʦʛʨʘʤʤʘ ʤʝʥ ʛʘʙʨʦʙʨʘʢʦʥ-

ʜʳ ʢʘʧʩʫʣʘ ʪװʨʽʥʜʝ ʙʽʨʣʝʩʽʧ ץʦʣʜʘʥʫʜʳש ʤʘץʪʘ ʢᴇʙʝʣʝʛʽʥʝ (Helicoverpa armigera) ץʘʨʩʳ ʞʦסʘʨʳ 

ʙʠʦʣʦʛʠʷʣʳץ ʪʠʽʤʜʽʣʽʢ ʙʝʨʝʪʽʥʽʥ ʢᴇʨʩʝʪʪʽ: ʝʥʛʽʟʫ ʪʳסʳʟʜʳסʳʥʘ ץʘʨʘʡ ʪʠʽʤʜʽʣʽʢ 65,3ï79,0% 

ʘʨʘʣʳסʳʥʜʘ ʙʦʣʜʳ. ɸʣʳʥסʘʥ ʥᴅʪʠʞʝʣʝʨ ᴅʟʽʨʣʝʥʛʝʥ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳץ שʳʟʘʥʘץʪʳ ʥʝʛʽʟʛʽ 

 ʳʣʳʤʠ ʥʝʛʽʟʜʝʣʛʝʥ ʞᴅʥʝס ,ʘʫʽʧʩʽʟץ ץʘʫʜʘ ʵʢʦʣʦʛʠʷʣʳסʦʨץ ʘʥʘʪʪʳ ʟʠʷʥʢʝʩʪʝʨʜʝʥץץʘʙʳʨʰʘץ

ʞʦסʘʨʳ ʧʨʘʢʪʠʢʘʣʳץ ʤʘשʳʟסʘ ʠʝ ʝʢʝʥʽʥ ʜᴅʣʝʣʜʝʡʜʽ. 

ʊʽʨʝʢ ʩᴇʟʜʝʨ: ץʳʟʘʥʘץ, ʙʠʦʣʦʛʠʷʣʳץ ץʦʨסʘʫ, Trichogramma spp., Habrobracon hebetor, 

ʵʥʪʦʤʦʬʘʛʪʘʨ, Helicoverpa armigera, Sitotroga cerealella, ʢʘʧʩʫʣʘ. 

 

ʂʽʨʽʩʧʝ. ɸʫʳʣ ʰʘʨʫʘʰʳʣʳסʳʥʜʘ ʙʠʦʣʦʛʠʷʣʳץ ץʦʨסʘʫʜʳש ʜʘʤʫʳ ץʘʟʽʨʛʽ 

ʝʛʽʥʰʽʣʽʢʪʽש ʙʘʩʳʤ ʙʘסʳʪʪʘʨʳʥʳש ʙʽʨʽʥʝ ʘʡʥʘʣʳʧ, ʭʠʤʠʷʣʳץ ʧʝʩʪʠʮʠʜʪʝʨʜʽ ץʦʣʜʘʥʫ 

ʢᴇʣʝʤʽʥ ץʳʩץʘʨʪʫסʘ ʞᴅʥʝ ץʦʨʰʘסʘʥ ʦʨʪʘסʘ ʪװʩʝʪʽʥ ʘʥʪʨʦʧʦʛʝʥʜʽʢ ʞװʢʪʝʤʝʥʽ ʘʟʘʡʪʫסʘ 

ʳץʧʘʣ ʝʪʝʜʽ. ʊʨʠʭʦʛʨʘʤʤʘ ʤʝʥ ʙʨʘʢʦʥ ʵʥʪʦʤʦʬʘʛʪʘʨʳ ץʘʙʳʨʰʘץ ץʘʥʘʪʪʳʣʘʨ 

ʟʠʷʥʢʝʩʪʝʨʽʥʽש ʧʦʧʫʣʷʮʠʷʩʳʥ ʨʝʪʪʝʫʜʝ ʢʝשʽʥʝʥ ץʦʣʜʘʥʳʣʘʜʳ. ɸʪʘʣסʘʥ ʵʥʪʦʤʦʬʘʛʪʘʨʜʳ 

ʞʘʧʧʘʡ ᴇʩʽʨʫ ʤʝʥ ʢʘʧʩʫʣʘʣʘʫʜʳש ʠʥʥʦʚʘʮʠʷʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥ ʝʥʛʽʟʫ ᴇʩʽʤʜʽʢʪʝʨʜʽ 

ʙʠʦʣʦʛʠʷʣʳץ ץʦʨסʘʫ ʪʠʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫʜʳש ʞʘשʘ ʧʝʨʩʧʝʢʪʠʚʘʣʘʨʳʥ ʘʰʘʜʳ [1]. 
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ʊʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʞʝʪʽʣʜʽʨʫ ʠʥʢʫʙʘʮʠʷ ʞʘסʜʘʡʣʘʨʳʥ ʦשʪʘʡʣʘʥʜʳʨʫʤʝʥ, 

ʞʘʩʘʥʜʳ ʠʝʣʝʨʜʽ ʪʘשʜʘʫʤʝʥ ʞᴅʥʝ ʧʦʧʫʣʷʮʠʷʣʘʨ ʩʘʧʘʩʳʥ ʙʘץʳʣʘʫʤʝʥ ʙʘʡʣʘʥʳʩʪʳ. 

ɹʨʘʟʠʣʠʷʜʘ ʪʨʠʭʦʛʨʘʤʤʘʥʳ ᴇʥʝʨʢᴅʩʽʧʪʽʢ ʜʝשʛʝʡʜʝ ᴇʥʜʽʨʫ ʞװʡʝʣʝʨʽ ᴅʟʽʨʣʝʥʽʧ, 

ʘʡʪʘʨʣʳץʪʘʡ ʞʝʪʽʩʪʽʢʪʝʨʛʝ ץʦʣ ʞʝʪʢʽʟʽʣʜʽ [2]. Ephestia kuehniella ʞײʤʳʨʪץʘʣʘʨʳ ʩʠʷץʪʳ 

ʞʘʩʘʥʜʳ ʠʝʣʝʨʜʽ ʧʘʡʜʘʣʘʥʫ ʞʘʧʧʘʡ ᴇʩʽʨʫʜʽש ʪʠʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʘʜʳ [3]. 

ʇʘʨʘʟʠʪʦʠʜʪʘʨʜʳ ʢʘʧʩʫʣʘʣʘʫ ʝʨʝʩʝʢʪʝʨʜʽש ʰʳסʫ ʫʘץʳʪʳʥ ʙʘץʳʣʘʫסʘ ʞᴅʥʝ ʦʣʘʨ-

ʜʳ ʰʳסʘʨʫ ʢʝʟʽʥʜʝ ʪʽʨʰʽʣʽʢʢʝ ץʘʙʽʣʝʪʪʽʣʽʛʽʥ ʘʨʪʪʳʨʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ɹײʣ ʤʘץʩʘʪʪʘ 

ʘʣʴʛʠʥʘʪʪʘʨ, ʭʠʪʦʟʘʥ ʞᴅʥʝ ʢʨʘʭʤʘʣ ʥʝʛʽʟʽʥʜʝʛʽ ʧʦʣʠʤʝʨʣʝʨ ץʦʣʜʘʥʳʣʘʜʳ [4]. ʉʦʥʳʤʝʥ 

 ʘ ʤʠʢʨʦʦʨʛʘʥʠʟʤʜʝʨʛʝ ʜʝץʘʥ ʤʘʪʝʨʠʘʣʜʘʨ ʪʝʭʥʦʣʦʛʠʷʥʳ ʙʘʩסʨʳʣʳʤʜʘʣײץʘʪʘʨ ʥʘʥʦץ

 .ʝʡʪʝʜʽ [5]שʦʣʜʘʥʫ ʘʷʩʳʥ ʢʝץ

ɹʦʣʘʰʘסʳ ʟʦʨ ʙʘסʳʪʪʘʨʜʳש ʙʽʨʽ ï ʵʥʪʦʤʦʧʘʪʦʛʝʥʜʽ ʩʘשʳʨʘʫײץʣʘץʪʘʨ ʤʝʥ ʙʘʢʪʝ-

ʨʠʷʣʘʨʤʝʥ װʡʣʝʩʽʤʜʽ ʙʠʦʣʦʛʠʷʣʳץ ʳʜʳʨʘʡʪʳʥ ʧʦʣʠʤʝʨʣʽ ʢʘʧʩʫʣʘʣʘʨʜʳ ᴅʟʽʨʣʝʫ [6,7]. 

ɹײʣ ʪᴅʩʽʣʜʝʨ ʙʽʨʥʝʰʝ ʙʠʦʣʦʛʠʷʣʳץ ʘʛʝʥʪʪʝʨʜʽ ʙʽʨʪײʪʘʩ ʙʠʦʙʘץʳʣʘʫ ʞװʡʝʩʽʥʝ ʙʽʨʽʢʪʽʨʫʛʝ 

ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ɹʽʨ ʠʝʜʝ ײʟʘץ ʫʘץʳʪ ʙʦʡʳ ץʘʡʪʘ-ץʘʡʪʘ ᴇʩʽʨʫ ʧʘʨʘʟʠʪʦʠʜʪʘʨʜʳש 

ʪʽʨʰʽʣʽʢʢʝ ץʘʙʽʣʝʪʪʽʣʽʛʽʥ ʪᴇʤʝʥʜʝʪʫʽ ʤװʤʢʽʥ. ʄʳʩʘʣʳ, E. kuehniella-ʥʳ ײʟʘץ ץʦʣʜʘʥʫ 

ʪʨʠʭʦʛʨʘʤʤʘʥʳש ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥʝ ʢʝʨʽ ᴅʩʝʨ ʝʪʝʜʽ [8]. ʉʦʥʳʤʝʥ ץʘʪʘʨ ʙʘʣʘʤʘ ʠʝʣʝʨʜʝ 

ʩʫʳץʪʘ ʩʘץʪʘʫ ʧʦʧʫʣʷʮʠʷʣʘʨ ʩʘʧʘʩʳʥʳש ʪײʨʘץʪʳʣʳסʳʥ ʩʘץʪʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ [9]. 

ʂʘʧʩʫʣʘʣʘʥסʘʥ ʬʦʨʤʘʣʘʨ ʞװʛʝʨʽ ʩʘʙʘסʳ ʢᴇʙʝʣʝʛʽʥʝ (Ostrinia nubilalis) ʞᴅʥʝ 

ʤʘץʪʘ ʢᴇʙʝʣʝʛʽʥʝ (Helicoverpa armigera) ץʘʨʩʳ ʞʦסʘʨʳ ʪʠʽʤʜʽʣʽʢ ʢᴇʨʩʝʪʪʽ. ɸʟʠʷ 

ʝʣʜʝʨʽʥʜʝʛʽ ʜʘʣʘʣʳץ ʩʳʥʘץʪʘʨ ʪʨʠʭʦʛʨʘʤʤʘʥʳש ʢװʨʽʰ ʧʝʥ ʞװʛʝʨʽʥʽ ץʦʨסʘʫʜʘסʳ ʞʦסʘʨʳ 

ʥᴅʪʠʞʝʣʽʣʽʛʽʥ ʜᴅʣʝʣʜʝʜʽ [10,11]. ʊʫʪ ʞʽʙʝʢ ײץʨʪʳʥʳש ʞײʤʳʨʪץʘʣʘʨʳ ʩʠʷץʪʳ ʙʘʣʘʤʘ 

ʠʝʣʝʨʜʽ ץʦʣʜʘʥʫ ʪʨʠʭʦʛʨʘʤʤʘʥʳ ᴇʩʽʨʫʜʽש ʪʠʽʤʜʽʣʽʛʽʥ ʝʜᴅʫʽʨ ʘʨʪʪʳʨʘʜʳ [12]. ɹײʣ ʨʝʪʪʝ 

Trichogramma ostriniae ʞʘשʘ ʠʝʜʝ ʢᴇʧ ײʨʧʘץʪʳ ᴇʩʽʨʫ ʢʝʟʽʥʜʝ ʞʦסʘʨʳ ʨʝʧʨʦʜʫʢʪʠʚʪʽʢ 

 .ʘʙʽʣʝʪ ʢᴇʨʩʝʪʝʜʽ [13]ץ

 ʳʥʜʘ ʞʝʪʝʢʰʽסᴅʣʝʤʜʽʢ ʘʫʳʣ ʰʘʨʫʘʰʳʣʳ (.Solanum lycopersicum L) ץʳʟʘʥʘפ

ʢᴇʢᴇʥʽʩ ʜʘץʳʣʜʘʨʳʥʳש ʙʽʨʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ ʞᴅʥʝ ʘʰʳץ ʞᴅʥʝ ץʦʨסʘʣסʘʥ ʪʦʧʳʨʘץʪʘ 

(ʞʳʣʳʞʘʡʣʘʨʜʘ) ʢʝש ʢᴇʣʝʤʜʝ ᴇʩʽʨʽʣʝʜʽ. פʳʟʘʥʘץʪʳש ʞʦסʘʨʳ ʙʠʦʣʦʛʠʷʣʳץ ʞᴅʥʝ 

ʵʢʦʥʦʤʠʢʘʣʳײץ ץʥʜʳʣʳסʳ ʦʥʳ ʟʠʷʥʢʝʩʪʝʨʜʽש ʢʝש ʘʫץʳʤʳʥʘ ʦʩʘʣ ʝʪʝʜʽ, ʦʣʘʨʜʳש ʽʰʽʥʜʝ 

ʤʘץʪʘ ʢᴇʙʝʣʝʛʽ, ʦשʪװʩʪʽʢʘʤʝʨʠʢʘʣʳץ ץʳʟʘʥʘץ ʢװʡʝʩʽ, ʩʦʥʜʘʡ-ʘץ ʚʝʛʝʪʘʪʠʚʪʽʢ ʤװʰʝʣʝʨ 

ʤʝʥ ʞʝʤʽʩʪʝʨʜʽ ʟʘץʳʤʜʘʡʪʳʥ ʙʘʩץʘ ʜʘ ʪװʨʣʝʨ ʝʨʝʢʰʝ ץʘʫʽʧʪʽ ʙʦʣʳʧ ʩʘʥʘʣʘʜʳ. 

ʍʠʤʠʷʣʳץ ʠʥʩʝʢʪʠʮʠʜʪʝʨʜʽ ײʟʘץ ᴅʨʽ ʢʝשʽʥʝʥ ץʦʣʜʘʥʫ ʟʠʷʥʢʝʩʪʝʨʜʝ ʪᴇʟʽʤʜʽʣʽʢʪʽש 

 שʜʽʛʽʥʽשʪʝʧʝ-ʪʝ ץʵʢʦʣʦʛʠʷʣʳ שʣʘʩʪʘʥʫʳʥʘ ʞᴅʥʝ ʘʛʨʦʮʝʥʦʟʜʘʨʜʳ שʘʣʳʧʪʘʩʫʳʥʘ, ᴇʥʽʤʥʽץ

ʙײʟʳʣʫʳʥʘ ᴅʢʝʣʽʧ, ʙײʣ ᴇʟ ʢʝʟʝʛʽʥʜʝ ʧʘʡʜʘʣʳ ʵʥʪʦʤʦʬʘʛʪʘʨ ʩʘʥʳʥʳש ʘʟʘʶʳʥʘ ʞᴅʥʝ 

ʟʠʷʥʜʳ ʦʨʛʘʥʠʟʤʜʝʨʜʽ ʪʘʙʠסʠ ʞʦʣʤʝʥ ʨʝʪʪʝʫ ʪʠʽʤʜʽʣʽʛʽʥʽש ʪᴇʤʝʥʜʝʫʽʥʝ ʩʝʙʝʧ ʙʦʣʘʜʳ 
[14,15]. 

ʆʨʥʳץʪʳ ʝʛʽʥʰʽʣʽʢ ʞװʡʝʣʝʨʽʥʝ ʢᴇʰʫ ʞʘסʜʘʡʳʥʜʘ ᴇʩʽʤʜʽʢʪʝʨʜʽ ʙʠʦʣʦʛʠʷʣʳץ 

 ʘ ʞʝʛʽʰ Trichogrammaץʤʳʨʪײʣ ᴅʜʽʩʪʝʨ ʞײʘ ʠʝ ʙʦʣʫʜʘ. ɹסʳʟשʘʫ ᴅʜʽʩʪʝʨʽ ʝʨʝʢʰʝ ʤʘסʦʨץ

ʪʫʳʩʳʥʳש ᴇʢʽʣʜʝʨʽ ʤʝʥ Habrobracon ʪʫʳʩʳʥʘ ʞʘʪʘʪʳʥ ʧʘʨʘʟʠʪʦʠʜ ʥʘʝʟʜʥʠʢʪʝʨʜʽ 

ʧʘʡʜʘʣʘʥʫסʘ ʥʝʛʽʟʜʝʣʛʝʥ. ɸʪʘʣסʘʥ ʙʠʦʣʦʛʠʷʣʳץ ʘʛʝʥʪʪʝʨ ʞʦסʘʨʳ ʵʢʦʣʦʛʠʷʣʳץ 

ʩʝʣʝʢʪʠʚʪʽʣʽʛʽʤʝʥ, ʟʠʷʥʢʝʩʪʝʨʜʽש ʜʘʤʫʳʥʳש ʝʨʪʝ ʩʘʪʳʣʘʨʳʥʜʘ ʦʣʘʨʜʳש ʩʘʥʳʥ ʪʠʽʤʜʽ 

ʪᴇʤʝʥʜʝʪʫ ץʘʙʽʣʝʪʽʤʝʥ ʩʠʧʘʪʪʘʣʘʜʳ ʞᴅʥʝ ᴇʩʽʤʜʽʢʪʝʨʜʽ ʠʥʪʝʛʨʘʮʠʷʣʘʥסʘʥ ץʦʨסʘʫ 

ʙʘסʜʘʨʣʘʤʘʣʘʨʳʥʘ (IPM) ʝʥʛʽʟʽʣʝ ʘʣʘʜʳ. ɸʣʘʡʜʘ ʙײʣ ʙʠʦʘʛʝʥʪʪʝʨʜʽ ץʳʟʘʥʘץ 

ʘʛʨʦʮʝʥʦʟʜʘʨʳʥʜʘ, ʩʦʥʳש ʽʰʽʥʜʝ ʘʰʳץ ʞᴅʥʝ ץʦʨסʘʣסʘʥ ʪʦʧʳʨʘץ (ʞʳʣʳʞʘʡ) 

ʞʘסʜʘʡʣʘʨʳʥʜʘ, ʢʝש ʘʫץʳʤʜʘ ᴅʨʽ ʪײʨʘץʪʳ ץʦʣʜʘʥʫ ʙʽʨץʘʪʘʨ ʬʘʢʪʦʨʣʘʨʤʝʥ ʰʝʢʪʝʣʝʜʽ. 

ʆʣʘʨʜʳץ שʘʪʘʨʳʥʘ ʞʘʧʧʘʡ ᴇʩʽʨʫ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥʳש ʞʝʪʢʽʣʽʢʩʽʟ ʞʝʪʽʣʜʽʨʽʣʫʽ, ʩʘץʪʘʫ 

ʤʝʥ ʪʘʩʳʤʘʣʜʘʫʜʳש ʢװʨʜʝʣʽʣʽʛʽ, ʩʦʥʜʘʡ-ʘץ ʜʘʣʘʣʳץ ʞᴅʥʝ ʞʳʣʳʞʘʡʣʳץ ʞʘסʜʘʡʜʘ ʝʥʛʽʟʫ 

ʞװʡʝʣʝʨʽʥʽש ʪʠʽʤʜʽʣʽʛʽʥʽש ʪᴇʤʝʥʜʽʛʽ ʞʘʪʘʜʳ. 

ɹʽʟʜʽש ʪᴅʞʽʨʠʙʝʤʽʟ ʵʥʪʦʤʦʬʘʛʪʘʨʜʳ ᴇʩʽʨʫ ʞᴅʥʝ ʢʘʧʩʫʣʘʣʘʫ ʩʘʣʘʩʳʥʜʘסʳ ץʘʟʽʨʛʽ 

ʟʘʤʘʥסʳ ʟʝʨʪʪʝʫʣʝʨ ʧʘʨʘʟʠʪʦʠʜʪʘʨʜʳש ʪʽʨʰʽʣʽʢʢʝ ץʘʙʽʣʝʪʪʽʣʽʛʽ ʤʝʥ ʙʝʣʩʝʥʜʽʣʽʛʽʥ 

ʘʨʪʪʳʨʫסʘ, ʩʘץʪʘʫ ʤʝʥ ץʦʣʜʘʥʫסʘ ץʦʣʘʡʣʳ ʬʦʨʤʘʣʘʨʜʳ ʞʘʩʘʫסʘ, ʩʦʥʜʘʡ-ʘץ ʘʰʳץ ʞᴅʥʝ 
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 ʜʘʤʫ ʩʘʪʳʣʘʨʳʤʝʥ שʟʠʷʥʢʝʩʪʝʨʜʽ (ʳסʞʳʣʳʞʘʡʣʘʨʜʘ) ʳסʪʘץʘʥ ʪʦʧʳʨʘסʘʣסʦʨץ

ʜʘʨʘץʪʘʨʜʳש ʰʳסʫʳʥ ʩʠʥʭʨʦʥʜʘʫʜʳ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʪʽʥ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ᴅʟʽʨʣʝʫʛʝ 

ʙʘסʳʪʪʘʣסʘʥ. פʳʟʘʥʘץ ʘʛʨʦʮʝʥʦʟʜʘʨʳʥʳש ʝʨʝʢʰʝʣʽʢʪʝʨʽʥ ʝʩʢʝʨʝ ʦʪʳʨʳʧ, ʪʨʠʭʦʛʨʘʤʤʘ 

ʤʝʥ ʛʘʙʨʦʙʨʘʢʦʥʜʳ ᴇʩʽʨʫ ʞᴅʥʝ ʠʥʢʘʧʩʫʣʷʮʠʷʣʘʫ ᴅʜʽʩʪʝʨʽʥ ʞʝʪʽʣʜʽʨʫ ʙʠʦʣʦʛʠʷʣʳץ 

 .ʳʪ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳסʳʟʜʳ ʙʘשʳ ʤʘסʪʠʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫʜʘ שʘʫʜʳסʦʨץ

ɿʝʨʪʪʝʫ ʤʘʪʝʨʠʘʣʜʘʨʳ ʤʝʥ ᴅʜʽʩʪʝʨʽ. ɿʝʨʪʪʝʫ ʞײʤʳʩʪʘʨʳ çɾ. ɾʠʝʤʙʘʝʚ 

ʘʪʳʥʜʘסʳ פʘʟᴆפʞʂ נɿʀè ɾʐʉ-ʥʽש ʟʝʨʪʭʘʥʘʣʳץ ʙʘʟʘʩʳʥʜʘ, ʆשʪװʩʪʽʢ פʘʟʘץʩʪʘʥ 

ʬʠʣʠʘʣʳʥʜʘ, ʩʦʥʜʘʡ-ʘץ ʊװʨʢʽʩʪʘʥ ʦʙʣʳʩʳ ɾʝʪʽʩʘʡ ʘʫʜʘʥʳʥʳש ʙʽʨץʘʪʘʨ ʰʘʨʫʘ 

 .ʟʝʛʝ ʘʩʳʨʳʣʜʳװʜʘʨʳʥʜʘ ʞשᴇʥʜʽʨʽʩʪʽʢ ʘʣʘ שʪʘʨʳʥʳץʦʞʘʣʳץ

ʊʨʠʭʦʛʨʘʤʤʘ ʤʝʥ ʛʘʙʨʦʙʨʘʢʦʥʜʳ ʞʘʧʧʘʡ ᴇʥʜʽʨʫ ʞʝʣʽʩʽʥʽש ʪʠʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫ 

ʤʘץʩʘʪʳʥʜʘ ʟʘʤʘʥʘʫʠ ᴇʣʰʝʫ ʜʘʪʯʠʢʪʝʨʽ ʤʝʥ ʙʘʩץʘʨʫ ʢʦʥʪʨʦʣʣʝʨʣʝʨʽʥ ץʦʣʜʘʥʘ ʦʪʳʨʳʧ 

ʵʢʩʧʝʨʠʤʝʥʪʪʽʢ ʩʳʥʘץʪʘʨ ʞװʨʛʽʟʽʣʜʽ. ɿʝʨʪʪʝʫ ʙʘʨʳʩʳʥʜʘ ʤʠʢʨʦʵʣʝʢʪʨʦʤʝʭʘʥʠʢʘʣʳץ 

ʞװʡʝʣʝʨ, ʙʘסʜʘʨʣʘʤʘʣʘʥʘʪʳʥ ʣʦʛʠʢʘʣʳץ ʢʦʥʪʨʦʣʣʝʨʣʝʨ ʞᴅʥʝ ʙʘץʳʣʘʫ-ᴇʣʰʝʫ 

ʘʩʧʘʧʪʘʨʳ  ʧʘʡʜʘʣʘʥʳʣʜʳ. 

ʄʠʢʨʦʵʣʝʢʪʨʦʤʝʭʘʥʠʢʘʣʳץ ʞװʡʝʣʝʨ ʥʝʛʽʟʽʥʜʝʛʽ ʜʘʪʯʠʢʪʝʨ ʪʝʤʧʝʨʘʪʫʨʘ, ʳʣסʘʣ-

ʜʳʣʳץ ʞᴅʥʝ ץʳʩʳʤ ʧʘʨʘʤʝʪʨʣʝʨʽʥ װʟʜʽʢʩʽʟ ʪʽʨʢʝʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʽʧ, ʵʥʪʦʤʦʬʘʛʪʘʨʜʳ 

ᴇʩʽʨʫ װʜʝʨʽʩʽʥʜʝʛʽ ץʦʨʰʘסʘʥ ʦʨʪʘ ʞʘסʜʘʡʣʘʨʳʥ ʪײʨʘץʪʳ ʙʘץʳʣʘʫʜʳ ץʘʤʪʘʤʘʩʳʟ ʝʪʪʽ. 

ᴆʥʜʽʨʽʩʪʽʢ ʧʨʦʮʝʩʪʝʨʜʽ ʘʚʪʦʤʘʪʪʘʥʜʳʨʫ ʞᴅʥʝ ʤʠʢʨʦʢʣʠʤʘʪ ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥ ʜᴅʣ ʨʝʪʪʝʫ 

ʙʘסʜʘʨʣʘʤʘʣʘʥʘʪʳʥ ʣʦʛʠʢʘʣʳץ ʢʦʥʪʨʦʣʣʝʨʣʝʨ ʢᴇʤʝʛʽʤʝʥ ʞװʟʝʛʝ ʘʩʳʨʳʣʜʳ. ɼʘʪʯʠʢʪʝʨ 

ʤʝʥ ʨʝʪʪʝʛʽʰʪʝʨʜʽ ʙʘץʳʣʘʫ-ᴇʣʰʝʫ ʘʩʧʘʧʪʘʨʳʤʝʥ ʞװʡʝʩʽʥʝ ʙʽʨʽʢʪʽʨʫ ᴇʥʜʽʨʽʩʪʽש ʙʘʨʣʳץ 

ʢʝʟʝשʜʝʨʽʥʜʝ ʧʘʨʘʤʝʪʨʣʝʨʜʽש ʩʝʥʽʤʜʽ ʤʦʥʠʪʦʨʠʥʛʽʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʪʽ. 

 ʩʪʽ ʤʦʥʠʪʦʨʠʥʛʽװ ʞʝʨ שʝʛʽʩʪʽʢʪʝʨʽʥʜʝʛʽ ʟʠʷʥʜʳ ʦʨʛʘʥʠʟʤʜʝʨʜʽ ץʳʟʘʥʘפ

ʵʥʪʦʤʦʣʦʛʠʷ ʤʝʥ ʬʠʪʦʧʘʪʦʣʦʛʠʷʜʘ ʞʘʣʧʳ ץʘʙʳʣʜʘʥסʘʥ ᴅʜʽʩʪʝʤʝʣʝʨʛʝ ʩᴅʡʢʝʩ ʞװʨʛʽʟʽʣʜʽ 

[16]. ɿʠʷʥʢʝʩʪʝʨʜʽײ שʰʫ ʙʝʣʩʝʥʜʽʣʽʛʽ ʤʝʥ ʩʘʥʳʥ ʘʥʳץʪʘʫ װʰʽʥ ᴅʨ ʛʝʢʪʘʨסʘ ʙʽʨ 

ʬʝʨʦʤʦʥʜʳץ ʪײʟʘץ ʦʨʥʘʪʳʣʜʳ. ʄʦʥʠʪʦʨʠʥʛ ʙʘʨʳʩʳʥʜʘ ʝʛʽʩʪʽʢ ʘʫʤʘסʳʥʜʘ ʰʘʭʤʘʪʪʳץ 

ʪᴅʨʪʽʧʧʝʥ ʦʨʥʘʣʘʩץʘʥ 20 ʙʘץʳʣʘʫ ʥװʢʪʝʩʽʥʜʝ - ᴅʨ ʥװʢʪʝʜʝ 5 ᴇʩʽʤʜʽʢʪʝʥ ʙʘʨʣʳסʳ 100 

ʤʦʜʝʣʴʜʽʢ ᴇʩʽʤʜʽʢ ץʘʨʘʣʳʧ, ʬʠʪʦʬʘʛʪʘʨʜʳש ʞײʤʳʨʪץʘʣʘʨʳ ʤʝʥ ʞײʣʜʳʟײץʨʪʪʘʨʳʥʳש 

ʩʘʥʳ ʝʩʝʧʢʝ ʘʣʳʥʜʳ. 

ʄʘץʪʘ ʢᴇʙʝʣʝʛʽʥʽש ʞײʤʳʨʪץʘʣʘʨʳʥʘ ץʘʨʩʳ ʪʨʠʭʦʛʨʘʤʤʘ ʝʢʽ ʪʝʭʥʦʣʦʛʠʷʣʳץ 

ʥײʩץʘʜʘ ʝʥʛʽʟʽʣʜʽ. ɹʽʨʽʥʰʽ ʥײʩץʘʜʘ ʛʝʢʪʘʨʳʥʘ 50 ʢʘʧʩʫʣʘ ʦʨʥʘʣʘʩʪʳʨʳʣʳʧ, ᴅʨ ʢʘʧʩʫʣʘʜʘ 

2400 ʞᴅʥʝ 1600 ʜʘʨʘץʪʘʥ ʦʨʥʘʣʘʩʪʳʨʫ ʘʨץʳʣʳ ʞʘʣʧʳ ʝʥʛʽʟʫ ʤᴇʣʰʝʨʽ ʛʝʢʪʘʨʳʥʘ 

ʪʠʽʩʽʥʰʝ 120 000 ʞᴅʥʝ 80 000 ʜʘʨʘץʪʳ ײץʨʘʜʳ; ʢʘʧʩʫʣʘʣʘʨ ץʘʪʘʨ ʙʦʡʳʤʝʥ 20 ʩʤ ʞᴅʥʝ 

 ʘʜʘ ʛʝʢʪʘʨʳʥʘ 100ץʩײʪʘ ʦʨʥʘʣʘʩʪʳʨʳʣʜʳ. ɽʢʽʥʰʽ ʥץʪʳץʘʰʳץ ʳʥʜʘ 10 ʩʤסʘʪʘʨ ʘʨʘʣʳץ

ʢʘʧʩʫʣʘ ץʦʣʜʘʥʳʣʳʧ, ʙʽʨ ʢʘʧʩʫʣʘʜʘ 1200 ʞᴅʥʝ 800 ʜʘʨʘץʪʘʥ ʦʨʥʘʣʘʩʪʳʨʳʣʜʳ, 

ʥᴅʪʠʞʝʩʽʥʜʝ ʝʥʛʽʟʫ ʤᴇʣʰʝʨʽ ʛʝʢʪʘʨʳʥʘ 120 000 ʞᴅʥʝ 80 000 ʜʘʨʘץ ʜʝשʛʝʡʽʥʜʝ 

 ʳץʘʰסʳ 10Ĭ10 ʩʤ ʙʦʣʜʳ. ʊʨʠʭʦʛʨʘʤʤʘ ʘʣסʪʳץʘʰʳץʘʤʪʘʤʘʩʳʟ ʝʪʽʣʽʧ, ʢʘʧʩʫʣʘʣʘʨ ʘʨʘץ

ʞײʤʳʨʪץʘ ʩʘʣʫ ʢʝʟʝשʽʥʽש ʙʘʩʪʘʣʫʳʥʜʘ ʝʥʛʽʟʽʣʜʽ. 

 ʘʨʩʳ ʛʘʙʨʦʙʨʘʢʦʥ ʧʘʨʘʟʠʪʦʠʜʳץ ʨʪʪʘʨʳʥʘײץʣʜʳʟײʳ ʢᴇʙʝʣʝʢ ʞסʪʘץʳʟʘʥʘפ

 ʨʛʽʟʽʣʜʽ. ᴄʨװʦʣʜʘʥʳʣʜʳ. ʆʥʳ ʝʥʛʽʟʫ ʛʝʢʪʘʨʳʥʘ 10 ʞᴅʥʝ 15 ʢʘʧʩʫʣʘ ʤᴇʣʰʝʨʽʥʜʝ ʞץ

ʢʘʧʩʫʣʘʜʘ 70 ʜʘʨʘץʪʘʥ ʦʨʥʘʣʘʩʪʳʨʳʣʳʧ, ʞʘʣʧʳ ʰʳסʳʥ ʤᴇʣʰʝʨʽ ʩᴅʡʢʝʩʽʥʰʝ ʛʝʢʪʘʨʳʥʘ 

700 ʞᴅʥʝ 1050 ʜʘʨʘץʪʳ ײץʨʘʜʳ. ʂʘʧʩʫʣʘʣʘʨ ץʘʪʘʨ ʙʦʡʳʤʝʥ 20 ʩʤ ʞᴅʥʝ ץʘʪʘʨ 

ʘʨʘʣʳסʳʥʜʘ 50 ʩʤ ʥʝʤʝʩʝ 25 ʩʤ ʘʨʘץʘʰʳץʪʳץʪʘ ʦʨʥʘʣʘʩʪʳʨʳʣʜʳ. ɻʘʙʨʦʙʨʘʢʦʥ 

ʢᴇʙʝʣʝʢʪʽש III ʞʘʩʪʘסʳ ʞײʣʜʳʟײץʨʪʪʘʨʳʥʳש ʧʘʡʜʘ ʙʦʣʫ ʢʝʟʝשʽʥʜʝ ʝʥʛʽʟʽʣʜʽ. 

ʕʥʪʦʤʦʬʘʛʪʘʨʜʳ ץʦʣʜʘʥʫʜʳש ʥᴅʪʠʞʝʣʽʣʽʛʽ ʙʠʦʣʦʛʠʷʣʳץ ʪʠʽʤʜʽʣʽʢ ʢᴇʨʩʝʪʢʽʰʽ 

ʘʨץʳʣʳ ʙʘסʘʣʘʥʜʳ ʞᴅʥʝ ʦʣ ʢʝʣʝʩʽ ʬʦʨʤʫʣʘ ʙʦʡʳʥʰʘ ʝʩʝʧʪʝʣʜʽ [17]: 

 

ɹʕ = (ʇ / ʄ) × 100 %,                                                     (1) 

 
ʤײʥʜʘסʳ, ʇ ï ʵʥʪʦʤʦʬʘʛʪʘʨʜʳ ʝʥʛʽʟʛʝʥʥʝʥ ʢʝʡʽʥ ʧʘʨʘʟʠʪʪʝʣʛʝʥ ʞײʤʳʨʪץʘʣʘʨ ʤʝʥ ʞײʣʜʳʟײץʨʪ-

ʪʘʨʜʳש ʩʘʥʳ; ʄ ï ʵʥʪʦʤʦʬʘʛʪʘʨʜʳ ʝʥʛʽʟʛʝʥʛʝ ʜʝʡʽʥ ʪʽʨʢʝʣʛʝʥ ʪʽʨʽ ʞײʤʳʨʪץʘʣʘʨ ʤʝʥ 
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ʞײʣʜʳʟײץʨʪʪʘʨʜʳש ʩʘʥʳ. 

 

ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ ʤʝʥ ʪʘʣʜʘʫ. ɿʝʨʪʪʝʫʜʽש ʤʘץʩʘʪʳ ï ץʳʟʘʥʘץʪʳ ʥʝʛʽʟʛʽ 

ʟʠʷʥʢʝʩʪʝʨʜʝʥ ץʦʨסʘʫʜʘ ʪʨʠʭʦʛʨʘʤʤʘ ʤʝʥ ʛʘʙʨʦʙʨʘʢʦʥʜʳ ʞʘʧʧʘʡ ᴇʩʽʨʫ ʞᴅʥʝ 

ʢʘʧʩʫʣʘʣʘʫ ᴅʜʽʩʪʝʨʽʥ ʪʘʣʜʘʫ ʞᴅʥʝ ʦשʪʘʡʣʘʥʜʳʨʫ, ʩʦʥʜʘʡ-ʘץ ʙʠʦʘʛʝʥʪʪʝʨʜʽש ᴇʤʽʨʣʽʢ 

ʮʠʢʣʽʥ ʙʘʩץʘʨʫסʘ ʘʨʥʘʣסʘʥ ʘʚʪʦʤʘʪʪʘʥʜʳʨʳʣסʘʥ ʤʠʢʨʦʢʣʠʤʘʪ ʞװʡʝʩʽʥ ᴅʟʽʨʣʝʫ. 

 ʊʨʠʭʦʛʨʘʤʤʘʥʳ ᴇʩʽʨʫ ᴅʜʽʩʪʝʨʽʥ ʞʝʪʽʣʜʽʨʫ װʰʽʥ ʤʝʭʘʥʠʟʘʮʠʷʣʘʥסʘʥ ʞʝʣʽʜʝʛʽ 

ʪʝʤʧʝʨʘʪʫʨʘ ʨʝʞʠʤʽ ʤʝʥ ʘʫʘʥʳש ʳʣסʘʣʜʳʣʳסʳʥʳש ʜʘʤʫʳʥʘ ᴅʩʝʨʽʥ ʙʘסʘʣʘʜʳץ. ɹʝʣʛʽʣʽ 

ʙʦʣסʘʥʜʘʡ, ʪʝʤʧʝʨʘʪʫʨʘ ʨʝʞʠʤʽ (ʦʧʪʠʤʘʣʜʳ -24-28 °C, 32 °C-ʪʘʥ ʞʦסʘʨʳ ʞᴅʥʝ 15-18 °C-

ʪʘʥ ʪᴇʤʝʥ ʙʦʣʤʘʫʳ ʢʝʨʝʢ) ʞᴅʥʝ ʩʘʣʳʩʪʳʨʤʘʣʳ ʘʫʘ ʳʣסʘʣʜʳʣʳסʳ (ʦʧʪʠʤʘʣʜʳ-60-80%) 

ʪʨʠʭʦʛʨʘʤʤʘ ʧʘʨʘʟʠʪʽʥʽש ʙʠʦʣʦʛʠʷʣʳץ ʢᴇʨʩʝʪʢʽʰʪʝʨʽ ʤʝʥ ʪʠʽʤʜʽʣʽʛʽʥ ʘʥʳץʪʘʡʪʳʥ 

ʥʝʛʽʟʛʽ ʬʘʢʪʦʨʣʘʨ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʆʩʳ ʰʘʨʪʪʘʨʜʘʥ ʘʫʳʪץʫ ʜʘʤʫʜʳײ שʟʘץʪʳסʳʥ 

ʘʨʪʪʳʨʘʜʳ, ʪʽʨʰʽʣʽʢʢʝ ץʘʙʽʣʝʪʪʽʣʽʢʪʽ, ʙʝʣʩʝʥʜʽʣʽʢʪʽ ʞᴅʥʝ ᴇʥʽʤʜʽʣʽʢʪʽ ʪᴇʤʝʥʜʝʪʝʜʽ. 

ʆשʪװʩʪʽʢ פʘʟʘץʩʪʘʥ ʬʠʣʠʘʣʳʥʳש ʙʘʟʘʩʳʥʜʘ ʪʨʠʭʦʛʨʘʤʤʘ ʤʝʥ ʛʘʙʨʦʙʨʘʢʦʥʜʳ ᴇʩʽʨʫ 

ʧʘʨʘʤʝʪʨʣʝʨʽʥ ʤʦʜʠʬʠʢʘʮʠʷʣʘʫ ʞװʨʛʽʟʽʣʜʽ. ʊʨʠʭʦʛʨʘʤʤʘʥʳ ᴇʩʽʨʫʜʝ ʟʠʷʥʢʝʩ ʨʝʪʽʥʜʝ 

ʧʘʡʜʘʣʘʥʳʣʘʪʳʥ ʘʩʪʳץ ʢᴇʙʝʣʝʛʽ ʞײʤʳʨʪץʘʣʘʨʳ (Sitotroga cerealella) ʜᴅʩʪװʨʣʽ ᴅʜʽʩʧʝʥ 

23 ÁC ʪʝʤʧʝʨʘʪʫʨʘʜʘ ʞᴅʥʝ 75 % ʩʘʣʳʩʪʳʨʤʘʣʳ ʳʣסʘʣʜʳʣʳץʪʘ ʜʘʤʠʜʳ. ɼʝʨʥᴅʩʽʣʜʽש 

ʰʳסʫʳʥ ʞʝʜʝʣʜʝʪʫ ʤʘץʩʘʪʳʥʜʘ ײʩʳʥʳʣסʘʥ ʨʝʞʠʤ ʙʦʡʳʥʰʘ ʟʘʣʘʣʜʘʥʜʳʨʳʣסʘʥ ʘʩʪʳץ 

ʢᴇʙʝʣʝʛʽ ʞײʤʳʨʪץʘʣʘʨʳ ʘʣסʘʰץʳ ʝʢʽ ʪᴅʫʣʽʢ ʙʦʡʳ 22 Áʉ ʪʝʤʧʝʨʘʪʫʨʘʜʘ ײʩʪʘʣʜʳ, ʩʦʜʘʥ 

ʢʝʡʽʥ ʩʘʣʳʩʪʳʨʤʘʣʳ ʳʣסʘʣʜʳʣʳסʳ 75% ʙʦʣסʘʥ ʞʘסʜʘʡʜʘ ʪʝʤʧʝʨʘʪʫʨʘ 25 Áʉ-ץʘ ʜʝʡʽʥ 

ʞʦסʘʨʳʣʘʪʳʣʜʳ. ɻʘʙʨʦʙʨʘʢʦʥʤʝʥ ʞװʨʛʽʟʽʣʛʝʥ ʪᴅʞʽʨʠʙʝʜʝ ʜʝ ʩʪʘʥʜʘʨʪʪʳ 23 Áʉ 

ʞʘסʜʘʡʳʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ ʪʝʤʧʝʨʘʪʫʨʘ 2 Áʉ-ץʘ ʢᴇʪʝʨʽʣʜʽ. ʊʝʤʧʝʨʘʪʫʨʘʣʳץ ʨʝʞʠʤ 

ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥʽש ʘʪʘʣסʘʥ ᴇʟʛʝʨʽʩʪʝʨʽ ʜʘʤʫʜʳש ʘʥʘײסʨʣʳʤ ʞʳʣʜʘʤ ʞװʨʫʽʥʝ ʳץʧʘʣ ʝʪʪʽ 

(1,2 - ʢʝʩʪʝʣʝʨ).  

 
1-ʢʝʩʪʝ ï ɿʝʨʪʭʘʥʘʣʳץ ʪʨʠʭʦʛʨʘʤʤʘ ʜʘʤʫʳʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʨʝʞʠʤʽʥʽש ᴅʩʝʨʽ, 2025 ʞ. 

 

ɿʝʨʪʪʝʫ 

ʥײʩץʘʩʳ 

ʊʝʨʤʦʩʪʘʪ 

ʪʝʤʧʝʨʘʪʫ-

ʨʘʩʳ, ÁC 

ɸʫʘʥʳש 

ʩʘʣʳʩʪʳʨ-

ʤʘʣʳ 

ʳʣסʘʣʜʳʣʳס

ʳ, % 

ʊʨʠʭʦʛʨʘ

ʤ-ʤʘ 

ʰʳסʫ 

ʫʘץʳʪʳ, 

ʪᴅʫʣʽʢ 

ʉʘץʪʘʫ 

ʘʣʜʳʥʜʘס

ʳ ʰʳסʫ 

ʧʘʡʳʟʳ, 

% 

3 °C 

ʪʝʤʧʝʨʘ

ʪʫʨʘʜʘ 

ʩʘץʪʘʫ 

ʤʝʨʟʽʤʽ, 

ʪᴅʫʣʽʢ 

20 ʢװʥʥʝʥ 

ʢʝʡʽʥ ʰʳסʫ 

ʧʘʡʳʟʳ, % 

ɹʘץʳʣʘʫ 

(ʢʣʘʩʩʠʢʘʣʳץ 

ᴅʜʽʩ) 

23 75 9,2±0,25 92,3 20,0 75,4 

ʊᴅʞʽʨʠʙʝ 

(ʞʝʪʽʣʜʽʨʽʣʛʝʥ 

ᴅʜʽʩ) 

220, 48 

ʩʘסʘʪʪʘʥ 

ʢʝʡʽʥ 250ʉ 

75 7,5±0,28 95,1 20,0 80,2 

 

ʂʝʩʪʝʜʝ ʢʝʣʪʽʨʽʣʛʝʥʜʝʡ, ʪʨʠʭʦʛʨʘʤʤʘ ʩʪʘʥʜʘʨʪʪʳ ʜʘʤʫ ʞʘסʜʘʡʳʥʜʘ ʪʦʣʳץ 

ʮʠʢʣʜʽײ שʟʘץʪʳסʳ 9,2 ʪᴅʫʣʽʢ ʙʦʣʩʘ, ʤʦʜʠʬʠʢʘʮʠʷʣʘʥסʘʥ ʞʘסʜʘʡʜʘ ʙײʣ ʢᴇʨʩʝʪʢʽʰ 7,5 

ʪᴅʫʣʽʢʢʝ ץʳʩץʘʨʜʳ. ʆʩʳʣʘʡʰʘ, ʥᴅʪʠʞʝʣʝʨ ʢᴇʨʩʝʪʢʝʥʜʝʡ, ʪʨʠʭʦʛʨʘʤʤʘ ʜʘʤʫʳʥʳש 

ʰʘʨʪʪʘʨʳʥ ʤʦʜʠʬʠʢʘʮʠʷʣʘʫ (ʩʘʣʳʩʪʳʨʤʘʣʳ ʳʣסʘʣʜʳʣʳ75% ץ ʜʝשʛʝʡʽʥʜʝ 

ʪʝʤʧʝʨʘʪʫʨʘʥʳ ʢʝʟʝש-ʢʝʟʝשʽʤʝʥ 25 ÁC-ץʘ ʢᴇʪʝʨʫ) ʵʥʪʦʤʦʬʘʛʪʳש ʪʦʣʳץ ᴇʤʽʨʣʽʢ ʮʠʢʣʽʥ 

ʩʪʘʥʜʘʨʪʪʳ ʞʘסʜʘʡסʘ ץʘʨʘסʘʥʜʘ 2 ʪᴅʫʣʽʢʢʝ ץʳʩץʘʨʪʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ, ʙײʣ ʨʝʞʠʤʥʽש 

ʜʝʨʥᴅʩʽʣ ʰʳסʫʳʥ ʞʝʜʝʣʜʝʪʫʜʝʛʽ ʪʠʽʤʜʽʣʽʛʽʥ ʨʘʩʪʘʡʜʳ. ʂʣʘʩʩʠʢʘʣʳץ ᴅʜʽʩʪʝ ʪʨʠʭʦʛʨʘʤʤʘ 

ʰʳסʫ ʧʘʡʳʟʳ ʘʩʪʳץ ʢװʡʝʩʽʥʽש ʟʘʣʘʣʜʘʥסʘʥ ʞײʤʳʨʪץʘʣʘʨʳʥʘʥ 92,3% ʙʦʣסʘʥ, 30 ÁC 

ʪʝʤʧʝʨʘʪʫʨʘʜʘ 20 ʢװʥ ʩʘץʪʘʫ ʢʝʡʽʥʛʽ ʰʳסʫ ʧʘʡʳʟʳ 75,4% ײץʨʘʜʳ. ɸʣ ʞʝʪʽʣʜʽʨʽʣʛʝʥ 

ᴅʜʽʩʪʝ ʙײʣ ʢᴇʨʩʝʪʢʽʰʪʝʨ ʪʠʽʩʽʥʰʝ 95,1% ʞᴅʥʝ 80,2% ʙʦʣʜʳ.  
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2-ʢʝʩʪʝ ï ɿʝʨʪʭʘʥʘʣʳץ ʞʘסʜʘʡʜʘ ʟʘʣʘʣʜʘʥʜʳʨʳʣʘʪʳʥ ʜʘץʳʣ ʪװʨʽʥʽש ʘʩʪʳץ ʢᴇʙʝʣʝʛʽʥʽש 

ʙʠʦʣʦʛʠʷʣʳץ ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥʝ ᴅʩʝʨʽ, 2025 ʞ. 

 

 

ɿʝʨʪʭʘʥʘʣʳץ ʞʘסʜʘʡʜʘ ʘʩʪʳץ ʢᴇʙʝʣʝʛʽʥʽש ʜʘʤʫʳ װʰʽʥ ʝץ שʦʣʘʡʣʳ ץʦʨʝʢʪʽʢ ʦʨʪʘ 

ʘʨʧʘ ʙʦʣʳʧ ʰʳץʪʳ: ʘʨʧʘʥʳ ʟʘʣʘʣʜʘסʘʥ ʢʝʟʜʝ ʢᴇʙʝʣʝʢʪʝʨ ʪʝʟʽʨʝʢ ʜʘʤʳʜʳ  -  28 ʢװʥ, 

ʩʦʥʜʘʡ-ʘץ ʙʽʨ ʛʨʘʤʤʜʘסʳ ʞײʤʳʨʪץʘ ʩʘʥʳ ʞװʛʝʨʽʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ ʢᴇʙʽʨʝʢ ʙʦʣʜʳ - 53 

ʤʳש ʜʘʥʘ, ʘʣ ʞװʛʝʨʽʜʝ ð 48 ʤʳש ʜʘʥʘ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʞװʛʝʨʽʜʝ 1 ʢʛ ʜᴅʥʥʝʥ ʘʣʳʥʘʪʳʥ 

ʞײʤʳʨʪץʘʣʘʨʜʳש ʞʘʣʧʳ ʩʘʣʤʘסʳ ʞʦסʘʨʳ ʞᴅʥʝ ʦʣʘʨʜʳש ʜʠʘʤʝʪʨʽ ʽʨʽ ʙʦʣʜʳ, ʙײʣ ʽʨʽʣʝʫ 

ʞײʤʳʨʪץʘʣʘʨʜʳץ שʘʣʳʧʪʘʩʫʳʥʘ ʥʝײסʨʣʳʤ ץʦʣʘʡʣʳ ʞʘסʜʘʡ ʙʘʨ ʝʢʝʥʽʥ ʢᴇʨʩʝʪʝʜʽ.  

ɾװʛʝʨʽʜʝ ʘʩʪʳץ ʢᴇʙʝʣʝʛʽʥʽש ʜʘʤʫʳ ʜʝʨʥᴅʩʽʣ ʜʝʥʝʩʽʥʽײ שʟʳʥʜʳסʳʥʳײ שʣסʘʶʳʤʝʥ 

ʞᴅʥʝ ʢᴇʙʝʶ ץʘʙʽʣʝʪʽʥʽש ʞʦסʘʨʳ ʙʦʣʫʳʤʝʥ ʩʠʧʘʪʪʘʣʘʜʳ: ʪᴅʞʽʨʠʙʝʜʝ 70 ʞײʤʳʨʪץʘ, ʘʣ 

ʙʘץʳʣʘʫʜʘ 60 ʞײʤʳʨʪץʘ, ʩʦʥʜʘʡ-ʘ35 ץ Áʉ ʪʝʤʧʝʨʘʪʫʨʘʜʘ ᴇʤʽʨʰʝשʜʽʛʽ ײʟʘץ ʙʦʣʳʧ, 7 ʢװʥ 

 ʥ (3-ʢʝʩʪʝ)װʳʣʘʫʜʘ 6 ʢץʨʘʜʳ, ʘʣ ʙʘײץ

 
3-ʢʝʩʪʝ ï ɿʝʨʪʭʘʥʘʣʳץ ʞʘסʜʘʡʜʘ ʘʩʪʳץ ʢᴇʙʝʣʝʛʽʥʽש ʞײʤʳʨʪץʘʣʘʨʳʥʘʥ ʪʨʠʭʦʛʨʘʤʤʘʥʳש 

ʰʳסʫʳ, 2025 ʞ. 

 
ɿʘץʳʤʜʘʥʘʪʳʥ 

ʜʘץʳʣ 

ʐʳסʫ 

ʫʘץʳʪʳ, 

ʢװʥ 

1 ʛ ʘʩʪʳץ 

ʢװʡʝʩʽʥʝʥ ʰʳץץʘʥ 

ʩʘʥʳ, ʜʘʥʘ 

ɼʝʥʝʩʽʥʽש 

 ,ʳסʟʳʥʜʳײ

ʤʤ 

35Áʉ 

ʪʝʤʧʝʨʘʪʫʨʘʜʘ 

ᴇʤʽʨʰʝשʜʽʢ, ʢװʥ 

ʂᴇʙʝʶ 

 ,ʘʙʽʣʝʪʽץ

ʜʘʥʘ 

ɸʨʧʘ (ʙʘץʳʣʘʫ) 8-9 36 000,0 0,6 6,0 60,0 

ɾװʛʝʨʽ 

(ʪᴅʞʽʨʠʙʝ) 

8-9 32 000,0 0,8 7,0 70,0 

 
ɸʩʪʳץ ʢᴇʙʝʣʝʛʽʥʝʥ 1 ʛʨʘʤʤ ʘʩʪʳץʪʘʥ ʰʳץץʘʥ ʪʨʠʭʦʛʨʘʤʤʘ ʩʘʥʳ ʙʘץʳʣʘʫʜʘ 36 

000 ʜʘʥʘ ʙʦʣʩʘ, ʪᴅʞʽʨʠʙʝʜʝ 4 000 ʜʘʥʘסʘ ʘʟ ʙʦʣʜʳ, ʙʽʨʘץ ʜʝʥʝ ᴇʣʰʝʤʜʝʨʽʥ 

ʩʘʣʳʩʪʳʨסʘʥʜʘ 0,2 ʤʤ-ʛʝ ʘʨʪץʘʥʜʳסʳ ʙʘʡץʘʣʜʳ. 
ʉʦʥʳʤʝʥ ץʘʪʘʨ ʟʝʨʪʭʘʥʘʣʳץ ʞʘסʜʘʡʜʘ ʛʘʙʨʦʙʨʘʢʦʥʥʳש ʜʘʤʫʳʥʘ ʪʝʤʧʝʨʘʪʫʨʘʣʳץ 

ʨʝʞʠʤʥʽש ᴅʩʝʨʽ ʜʝ ʘʥʳץʪʘʣʜʳ (4 ʢʝʩʪʝ). 
  

4-ʢʝʩʪʝ ï ɿʝʨʪʭʘʥʘʣʳץ ʞʘסʜʘʡʜʘ ʛʘʙʨʦʙʨʘʢʦʥʥʳש ʜʘʤʫʳʥʘ ʪʝʤʧʝʨʘʪʫʨʘʣʳץ ʨʝʞʠʤʥʽש 

ᴅʩʝʨʽ, 2025 ʞ. 
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ɹʘץʳʣʘʫ 

(ʢʣʘʩʩʠʢʘʣʳץ ᴅʜʽʩ) 

23 45 10,2±0,

2 

85,3±1,7 20 70,2±0,8 

ʊᴅʞʽʨʠʙʝ 

(ʞʝʪʽʣʜʽʨʽʣʛʝʥ ᴅʜʽʩ) 

25 42 8,3±0,2 90,3,±1,1 20 75,5±0,6 

 

ʂʝʩʪʝʜʝ ʢʝʣʪʽʨʽʣʛʝʥʜʝʡ, ʛʘʙʨʦʙʨʘʢʦʥʜʳ ᴇʩʽʨʫʜʽש ʢʣʘʩʩʠʢʘʣʳץ ᴅʜʽʩʽʥʜʝ 

ɿʘץʳʤʜʘʥʘʪʳʥ 

ʜʘץʳʣ 

ɸʩʪʳץ ʢװʡʝʩʽʥʽש 

ʢᴇʙʝʣʝʢʪʝʨʽʥʽש 

ʰʳסʫ ʫʘץʳʪʳ, ʢװʥ 

1 ʢʛ ʘʩʪʳץʪʘʥ 

ʰʳץץʘʥ ʞײ-

ʤʳʨʪץʘʣʘʨ, ʛ 

ɸʩʪʳץ ʢװʡʝʩʽʥʽש 

ʞײʤʳʨʪץʘʣʘʨʳʥʳ

 ʜʠʘʤʝʪʨʽ, ʤʤ ש

1 ʛ ʞײʤʳʨʪ-

 ʳסʘʜʘץ

ʩʘʥʳ, ʜʘʥʘ 

ɸʨʧʘ (ʙʘץʳʣʘʫ) 28 6,0 0,5 53 000,0 

ɾװʛʝʨʽ (ʪᴅʞʽʨʠʙʝ) 32 8,0 0,7 48 000,0 
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ʜʝʨʥᴅʩʽʣʜʝʨʜʽש ʰʳסʫʳ 10-ʢװʥʽ ʙʘʡץʘʣʩʘ, ʪᴅʞʽʨʠʙʝʣʽʢ ʥײʩץʘʜʘ ð 8-ʢװʥʽ ʪʽʨʢʝʣʜʽ. 10 

ʞײʣʜʳʟײץʨʪʪʘʥ ʜʝʨʥᴅʩʽʣ ʰʳסʳʤʳ ʢʣʘʩʩʠʢʘʣʳץ ᴅʜʽʩʪʝ 85,3 ʜʘʨʘץʪʳ, ʘʣ ʞʝʪʽʣʜʽʨʽʣʛʝʥ 

ᴅʜʽʩʪʝ 90,3 ʜʘʨʘץʪʳ ײץʨʘʜʳ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, 20-ʢװʥʽ 4 ÁC ʪʝʤʧʝʨʘʪʫʨʘʜʘ ʩʘץʪʘסʘʥʥʘʥ 

ʢʝʡʽʥ 10 ʞײʣʜʳʟײץʨʪʪʘʥ ʛʘʙʨʦʙʨʘʢʦʥ ʜʝʨʥᴅʩʽʣʜʝʨʽʥʽש ʰʳסʳʤʳ ʢʣʘʩʩʠʢʘʣʳץ ᴅʜʽʩʪʝ 70,2 

ʜʘʨʘץ, ʘʣ ʞʝʪʽʣʜʽʨʽʣʛʝʥ ᴅʜʽʩʪʝ 75,5 ʜʘʨʘץ ʜʝשʛʝʡʽʥʜʝ ʙʦʣʜʳ. ʆʩʳסʘʥ ʙʘʡʣʘʥʳʩʪʳ 

ʞʝʪʽʣʜʽʨʽʣʛʝʥ ᴅʜʽʩʪʝ ʧʘʨʘʟʠʪʦʠʜʪʳש ʜʘʤʫ ײʟʘץʪʳסʳ 2 ʢװʥʛʝ ץʳʩץʘʨʳʧ, ʜʝʨʥᴅʩʽʣ 

ʰʳסʳʤʳ ʩʘʥʳ ʞʘסʳʥʘʥ ʞʦסʘʨʳ ʝʢʝʥʽ ʘʥʳץʪʘʣʜʳ. 

ʆʩʳʣʘʡʰʘ, ʪʨʠʭʦʛʨʘʤʤʘ ʤʝʥ ʛʘʙʨʦʙʨʘʢʦʥʜʳ ᴇʩʽʨʫ ᴅʜʽʩʪʝʨʽ ʪʝʨʤʠʢʘʣʳץ ʨʝʞʠʤʜʽ 

ʦשʪʘʡʣʘʥʜʳʨʫ ʘʨץʳʣʳ ʞʝʪʽʣʜʽʨʽʣʜʽ, ʙײʣ ʦʣʘʨʜʳש ʜʘʤʫ ʤʝʨʟʽʤʽʥ ץʳʩץʘʨʪʫסʘ ʤװʤʢʽʥʜʽʢ 

ʙʝʨʜʽ. ʊʨʠʭʦʛʨʘʤʤʘ ʪʦʣʳץ ᴇʤʽʨʣʽʢ ʮʠʢʣʽʥ 9,2-ʪʝʥ 7,5 ʢװʥʛʝ ʜʝʡʽʥ ץʳʩץʘʨʪʩʘ, 

ʛʘʙʨʦʙʨʘʢʦʥ ï 10,2-ʪʝʥ 8,3 ʢװʥʛʝ ʜʝʡʽʥ ץʳʩץʘʨʜʳ, ʦʣʘʨʜʳש ʪʽʨʰʽʣʽʢ ʝʪʫ ץʘʙʽʣʝʪʽ ʤʝʥ 

ʢᴇʙʝʶ ץʘʙʽʣʝʪʽ ʘʨʪʪʳ. 

ɹʠʦʘʛʝʥʪʪʝʨʜʽ ᴇʩʽʨʫ װʜʝʨʽʩʽʥ ʪײʨʘץʪʘʥʜʳʨʫ ʞᴅʥʝ ʦʣʘʨʜʳש ᴇʤʽʨʣʽʢ ʤʘשʳʟʜʳ 

ʧʘʨʘʤʝʪʨʣʝʨʽʥ ʜᴅʣ ʙʘץʳʣʘʫ ʤʘץʩʘʪʳʥʜʘ ʤʠʢʨʦʢʣʠʤʘʪʪʳ ʘʚʪʦʤʘʪʪʘʥʜʳʨʳʣסʘʥ ʙʘץʳʣʘʫ 

ʞװʡʝʩʽ ᴅʟʽʨʣʝʥʜʽ. ɹײʣ ʞװʡʝ ʪʝʤʧʝʨʘʪʫʨʘʥʳ, ʘʫʘʥʳש ʩʘʣʳʩʪʳʨʤʘʣʳ ʳʣסʘʣʜʳʣʳסʳʥ, 

ʘʪʤʦʩʬʝʨʘʣʳץ ץʳʩʳʤʜʳ, ʛʘʟ ײץʨʘʤʳʥ ʞᴅʥʝ ʞʘʨʳץʪʳʣʳץ ʜʝשʛʝʡʽʥ װʟʜʽʢʩʽʟ ʪʽʨʢʝʫʛʝ 

ʤװʤʢʽʥʜʽʢ ʙʝʨʜʽ. ɾװʡʝ װʰ ʜʝשʛʝʡʣʽ ʘʨʭʠʪʝʢʪʫʨʘסʘ ʥʝʛʽʟʜʝʣʜʽ: ʜʝʨʝʢʪʝʨʜʽ ʞʠʥʘʫ 

ʜʝשʛʝʡʽʥʜʝ Arduino Mega ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʽ ʘʨץʳʣʳ ʤʠʢʨʦʢʣʠʤʘʪ ʧʘʨʘʤʝʪʨʣʝʨʽ 

ᴇʣʰʝʥʜʽ; ʘʛʨʝʛʘʮʠʷ ʞᴅʥʝ ᴇשʜʝʫ ʜʝשʛʝʡʽʥʜʝ Raspberry Pi ʥʝʛʽʟʽʥʜʝʛʽ ʩʝʨʚʝʨ ʜʝʨʝʢʪʝʨʜʽ 

ʘʣʜʳʥ ʘʣʘ ᴇשʜʝʧ, ʩʘץʪʘʫ ʤʝʥ ʪʘʩʳʤʘʣʜʘʫʜʳ ץʘʤʪʘʤʘʩʳʟ ʝʪʪʽ; ʚʠʟʫʘʣʠʟʘʮʠʷ ʞᴅʥʝ 

ʙʘʩץʘʨʫ ʜʝשʛʝʡʽʥʜʝ ʚʝʙ-ʠʥʪʝʨʬʝʡʩ ʘʨץʳʣʳ ʥʘץʪʳ ʫʘץʳʪ ʨʝʞʠʤʽʥʜʝ ʤʦʥʠʪʦʨʠʥʛ 

ʞװʨʛʽʟʽʣʜʽ. ʄײʥʜʘʡ ʪᴅʩʽʣ ʵʥʪʦʤʦʬʘʛʪʘʨʜʳ ᴇʩʽʨʫ ʞʘסʜʘʡʣʘʨʳʥ ʪײʨʘץʪʘʥʜʳʨʳʧ, ʦʣʘʨʜʳש 

ʜʘʤʫ ʪʠʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʜʽ. 

ɿʝʨʪʭʘʥʘʣʳץ ʞʘסʜʘʡʜʘ ʪʨʠʭʦʛʨʘʤʤʘ ʤʝʥ ʛʘʙʨʦʙʨʘʢʦʥסʘ ʘʨʥʘʣסʘʥ ʢʘʧʩʫʣʘʣʘʨʜʳש 

ʙʽʨʥʝʰʝ ʢʦʥʩʪʨʫʢʮʠʷʣʳץ ʥײʩץʘʣʘʨʳ ᴅʟʽʨʣʝʥʽʧ, 3D-ʙʘʩʳʧ ʰʳסʘʨʫ ʪʝʭʥʦʣʦʛʠʷʩʳ ʘʨץʳʣʳ 

PLA-ʧʣʘʩʪʠʢʪʝʥ ʜʘʡʳʥʜʘʣʜʳ. ʂʘʧʩʫʣʘʣʘʨʜʳש ʤʝʭʘʥʠʢʘʣʳץ ʙʝʨʽʢʪʽʛʽ, ʙʠʦʘʛʝʥʪʪʝʨʜʽש 

 ʫ ʢᴇʨʩʝʪʢʽʰʪʝʨʽסʰʳ שʪʘʨʳʥʳץʝʨʝʩʝʢ ʜʘʨʘ שʛʝʡʽ ʞᴅʥʝ ʧʘʨʘʟʠʪʦʠʜʪʘʨʜʳשʦʥʳʩʪʘʥʫ ʜʝץ

ʙʦʡʳʥʰʘ ʩʘʣʳʩʪʳʨʤʘʣʳ ʩʳʥʘץʪʘʨ ʞװʨʛʽʟʽʣʜʽ. ɿʝʨʪʭʘʥʘʣʳץ ʪᴅʞʽʨʠʙʝʣʝʨ ʥᴅʪʠʞʝʩʽʥʜʝ 

ʙʠʦʘʛʝʥʪʪʝʨʜʽש ʪʦʣʳץ ץʦʥʳʩʪʘʥʫʳʥ, ʞʦסʘʨʳ ʜʝשʛʝʡʜʝ ʟʘʣʘʣʜʘʥʫʳʥ ʞᴅʥʝ ʪײʨʘץʪʳ 

ʰʳסʫʳʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʢʝʥ ʝש ʪʠʽʤʜʽ ʢʘʧʩʫʣʘ װʣʛʽʣʝʨʽ ʽʨʽʢʪʝʣʽʧ ʘʣʳʥʜʳ. 

ʊʨʠʭʦʛʨʘʤʤʘסʘ ʘʨʥʘʣסʘʥ ʢʘʧʩʫʣʘʣʘʨ װʰʽʥ ʪʦʨʣʳ ײץʨʳʣʳʤ ʧʘʨʘʤʝʪʨʣʝʨʽ 

ʦשʪʘʡʣʘʥʜʳʨʳʣʳʧ, ʪʝʩʽʢʪʝʨʜʽש ʜʠʘʤʝʪʨʽ ʤʝʥ ʦʨʥʘʣʘʩʫʳʥ ʨʝʪʪʝʫ ʘʨץʳʣʳ ʙʠʦʘʛʝʥʪʪʝʨʜʽש 

ʰʳסʫ ʪʠʽʤʜʽʣʽʛʽ ʘʨʪʪʳʨʳʣʜʳ. ɾʠʥʘʫ װʜʝʨʽʩʽʥ ʞʝʜʝʣʜʝʪʫ ʤʘץʩʘʪʳʥʜʘ ʪᴇʩʝʥʽʰʪʝʨʜʽ 

ʜʘʡʳʥʜʘʫʜʘ ʩװʟʛʽʣʝʫ ʪᴅʩʽʣʽ ʝʥʛʽʟʽʣʜʽ. ɸʣ ʛʘʙʨʦʙʨʘʢʦʥ װʰʽʥ ʢʘʧʩʫʣʘʣʘʫ ᴅʜʽʩʽ ᴇʟʜʽʛʽʥʝʥ 

 ʨʪʪʘʨʳ ʘʨʥʘʡʳײץʣʜʳʟײʞ שʦʥʳʩʪʘʥʫ ʧʨʠʥʮʠʧʽʥʝ ʥʝʛʽʟʜʝʣʜʽ: ʙʘʣʘʫʳʟ ʢᴇʙʝʣʝʛʽʥʽץ

ʞʦʙʘʣʘʥסʘʥ ʢʘʧʩʫʣʘʣʘʨסʘ ʪʘʙʠסʠ ʪװʨʜʝ ץʦʥʳʩʪʘʥʳʧ, ʢʝʡʽʥ ʟʝʨʪʭʘʥʘʣʳץ ʞʘסʜʘʡʜʘ 

ʧʘʨʘʟʠʪʦʠʜʧʝʥ ʟʘʣʘʣʜʘʥʜʳʨʳʣʜʳ. ɹײʣ ʪᴅʩʽʣ ʢʘʧʩʫʣʘʣʘʨʜʳ ʩʪʘʥʜʘʨʪʪʘʫסʘ, ʤʝʭʘʥʠʢʘʣʘʥ-

ʜʳʨʳʣסʘʥ ᴇʥʜʽʨʽʩʢʝ ʞᴅʥʝ ʙʠʦʘʛʝʥʪʪʝʨʜʽ ᴇʥʝʨʢᴅʩʽʧʪʽʢ ץʦʣʜʘʥʫסʘ ʙʝʡʽʤʜʝʫʛʝ ʤװʤʢʽʥʜʽʢ 

ʙʝʨʜʽ. 

ɿʝʨʪʭʘʥʘʣʳץ ʩʳʥʘץʪʘʨ ʥᴅʪʠʞʝʩʽʥʜʝ ʞײʣʜʳʟײץʨʪʪʘʨʜʳש ʪʦʣʳץ ץʦʥʳʩʪʘʥʫʳ ʞᴅʥʝ 

ʧʘʨʘʟʠʪʦʠʜʧʝʥ 100% ʟʘʣʘʣʜʘʥʫʳ ץʘʤʪʘʤʘʩʳʟ ʝʪʽʣʝʪʽʥ ʪʝʢ ʦשʪʘʡʣʳ ʜʝʧ ʪʘʥʳʣסʘʥ 

ʢʘʧʩʫʣʘ װʣʛʽʣʝʨʽ סʘʥʘ ᴇʥʜʽʨʽʩʪʽʢ ʤʘʩʰʪʘʙʪʘ ʜʘʡʳʥʜʘʣʳʧ, ʜʘʣʘʣʳץ ʩʳʥʘץʪʘʨסʘ ʝʥʛʽʟʽʣʜʽ 

(1-ʩʫʨʝʪ). 

rפ ʟʘʥʘץ ʝʛʽʩʪʽʛʽʥʜʝ ʤʘץʪʘ ʢᴇʙʝʣʝʛʽʥʝ ץʘʨʩʳ ʪʨʠʭʦʛʨʘʤʤʘ ʙʘʨ ʢʘʧʩʫʣʘʣʘʨʜʳ 10 

ʤʘʫʩʳʤʜʘ ʘʣ, ʛʘʙʨʦʙʨʘʢʦʥ ʙʘʨ ʢʘʧʩʫʣʘʣʘʨʜʳ 26 ʤʘʫʩʳʤʜʘ Biodrop ʘʚʪʦʤʘʪʪʘʥ-

ʜʳʨʳʣסʘʥ ʞװʡʝʩʽ ʘʨץʳʣʳ ױױɸ-ʤʝʥ ʰʘʰʫ ʞװʨʛʽʟʽʣʝ ʙʘʩʪʘʜʳ (5-ʢʝʩʪʝ).  
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ʘ -  ɻ ʥʪʦʤʦʬʘʛʪʘʨ ʙʘʨ ʢʘʧʩʫʣʘʣʘʨʜʳ 

ʰʘʰʫ 

ʙ - ʛʘʙʨʦʙʨʘʢʦʥ ʙʘʨ 

ʢʘʧʩʫʣʘ 

ʚ - ʪʨʠʭʦʛʨʘʤʤʘ ʙʘʨ 

ʢʘʧʩʫʣʘ 

1-ʩʫʨʝʪ ï פʳʟʘʥʘץ ʘʣץʘʙʳʥʘ ʵʥʪʦʤʦʬʘʛʪʘʨ ʙʘʨ ʢʘʧʩʫʣʘʣʘʨʜʳ Biodrop ʘʚʪʦʤʘʪʪʘʥʜʳ-

ʨʳʣסʘʥ ʞװʡʝʩʽ ʘʨץʳʣʳ ױױɸ-ʤʝʥ ʰʘʰʫ, ʊװʨʢʽʩʪʘʥ ʦʙʣʳʩʳ, ɾʝʪʽʩʘʡ ʘʫʜʘʥʳ 

 

  ʂʘʧʩʫʣʘʣʘʨʜʘסʳ ʙʠʦʘʛʝʥʪʪʝʨʜʽ ץʦʣʜʘʥʫʜʳש ʙʠʦʣʦʛʠʷʣʳץ ʪʠʽʤʜʽʣʽʛʽ ʪʽʢʝʣʝʡ 

ʦʨʥʘʣʘʩʪʳʨʫ ʥװʢʪʝʣʝʨʽʥʽש ʪʳסʳʟʜʳסʳʥʘ ʙʘʡʣʘʥʳʩʪʳ ʙʦʣʜʳ (6-ʢʝʩʪʝ). 

 
5-ʢʝʩʪʝ ï פʳʟʘʥʘץ ʝʛʽʩʪʽʛʽʥʜʝ ʪʨʠʭʦʛʨʘʤʤʘ ʤʝʥ ʛʘʙʨʦʙʨʘʢʦʥʜʳ ʢʘʧʩʫʣʘ ʪװʨʽʥʜʝ ʝʥʛʽʟʫ, 

ʊװʨʢʽʩʪʘʥ ʦʙʣʳʩʳ, ɾʝʪʽʩʘʡ ʘʫʜʘʥʳ, 2025 ʞ. 

 

ɻʠʙʨʠʜ 
ʊᴅʞʽʨʠʙʝ 

ʥײʩץʘʩ  r 

ɹʠʦʘʛʝ

ʥʪ 

ʐʳסʘʨʳʣסʘʥ 

ʢװʥʽ 

ʐʳסʳʥ ʤᴇʣʰʝʨʽ, 

ʜʘʨʘ/ʛʘ 

ɿʠʷʥʢʝʩʪʽש ʜʘʤʫ 

ʢʝʟʝשʽ 

ʌʘʙʨʘ 

F1 

50 ʢʘʧʩʫʣʘ/ʛʘ ʊʨʠʭʦ-

ʛʨʘʤʤʘ 

10.06 120000 ʘʣסʘʰץʳ 

ʞײʤʳʨʪץʘʣʘʨ 

ʧʘʡʜʘ ʙʦʣסʘʥ 

ʢʝʟʝש 

13.06 80000 

100 

ʢʘʧʩʫʣʘ/ʛʘ 

10.06 120000 

13.06 80000 

10 ʢʘʧʩʫʣʘ/ʛʘ ʛʘʙʨʦ-

ʙʨʘʢʦʥ 

26.06 700 ʝʨʝʩʝʢ 

ʞײʣʜʳʟײץʨʪʪʘʨ 

ʧʘʡʜʘ ʙʦʣסʘʥ 

ʢʝʟʝש 

30.06 700 

15 ʢʘʧʩʫʣʘ/ʛʘ 26.06 1050 

30.06 1050 

 

ᴆʩʽʤʜʽʢʪʝʨʜʽש ʙװʨʰʽʢʪʝʥʫ ʢʝʟʝשʽʥʜʝ, ʤʘץʪʘ ʢᴇʙʝʣʝʛʽʥʽש ʝʢʽʥʰʽ ײʨʧʘסʳʥʘ ץʘʨʩʳ, 

50 ʪʨʠʭʦʛʨʘʤʤʘ ʥװʢʪʝʩʽ ʤʝʥ 10 ʛʘʙʨʦʙʨʘʢʦʥ ʥװʢʪʝʩʽʥ ʛʝʢʪʘʨʳʥʘ ʰʳסʘʨʫ ʢʝʟʽʥʜʝ ʪʠʽʤ-

ʜʽʣʽʢ 65,3% ײץʨʘʜʳ, ʘʣ 100 ʞᴅʥʝ 15 ʥװʢʪʝ/ʛʘ ʢʝʟʽʥʜʝ ï 77,4%. ᴆʩʽʤʜʽʢʪʝʨʜʽש ʞʝʤʽʩ ʧʘʡʜʘ 

ʙʦʣʫ ʬʘʟʘʩʳʥʜʘ, װʰʽʥʰʽ ײʨʧʘץץʘ ץʘʨʩʳ ʪʠʽʤʜʽʣʽʢ ʩᴅʡʢʝʩʽʥʰʝ 67,5% ʞᴅʥʝ 79,0% ʙʦʣʜʳ.  

 
6-ʢʝʩʪʝ ï פʳʟʘʥʘץ ʝʛʽʩʪʽʢʪʝʨʽʥʜʝ ʤʘץʪʘ ʢᴇʙʝʣʝʛʽʥʝ ץʘʨʩʳ ʢʘʧʩʫʣʘʣʘʨʜʘסʳ ʪʨʠʭʦʛʨʘʤʤʘ 

ʤʝʥ ʛʘʙʨʦʙʨʘʢʦʥʥʳש ʙʠʦʣʦʛʠʷʣʳץ ʪʠʽʤʜʽʣʽʛʽ, ʊװʨʢʽʩʪʘʥ ʦʙʣʳʩʳ, ɾʝʪʽʩʘʡ ʘʫʜʘʥʳ, 2025 ʞ. 

 

 

ʊᴅʞʽʨʠʙʝ ʥײʩץʘʩʳ 

ᴆʩʽʤʜʽʢ 

ʬʘʟʘʩʳ 

ʆʨʪʘʰʘ ʞײʤʳʨʪץʘ ʤʝʥ ʞײʣʜʳʟ-

 / ʨʪʪʘʨ ʩʘʥʳ 100 ᴇʩʽʤʜʽʢʢʝ ʜʝʡʽʥײץ

ʢʝʡʽʥ 

ɹʠʦʣʦʛʠʷʣʳץ 

ʪʠʽʤʜʽʣʽʢ, % 

ʰʳסʘʨʫסʘ ʜʝʡʽʥ ʧʘʨʘʟʠʪʪʝʣʛʝʥ  

1 2 3 4 5 

ʝʢʽʥʰʽ ײʨʧʘץ 

ʊʨʠʭʦʛʨʘʤʤʘ 100 ʥװʢʪʝ/ʛʘ, 

ʛʘʙʨʦʙʨʘʢʦʥ 15 ʥװʢʪʝ/ʛʘ ɹװʨʰʽʢ-

ʪʝʥʫ 

11,75 9,1 77,4 

ʊʨʠʭʦʛʨʘʤʤʘ 50 ʥװʢʪʝ/ʛʘ, 

ʛʘʙʨʦʙʨʘʢʦʥ 10 ʥװʢʪʝ/ʛʘ 

12,25 8,0 65,3 
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1 3 4 5 

ɹʘץʳʣʘʫ 

 (ʝʥʛʽʟʽʣʤʝʛʝʥ) 

10,0 0 

 

- 

 

 ץʨʧʘײ ʰʽʥʰʽװ

ʊʨʠʭʦʛʨʘʤʤʘ 100 ʥװʢʪʝ/ʛʘ, 

ʛʘʙʨʦʙʨʘʢʦʥ 15 ʥװʢʪʝ/ʛʘ 

ʞʝʤʽʩ 

ʪװʟʽʣʫ 

10,5 8,3 79,0 

ʊʨʠʭʦʛʨʘʤʤʘ 50 ʥװʢʪʝ/ʛʘ, 

ʛʘʙʨʦʙʨʘʢʦʥ 10 ʥװʢʪʝ/ʛʘ 

11,25 7,6 67,5 

ɹʘץʳʣʘʫ 

 (ʝʥʛʽʟʽʣʤʝʛʝʥ) 

11,75 0 - 

 

 ʘʥʘʪʪʳץץʘʙʳʨʰʘץ ʪʳץʳʟʘʥʘץ ʨʛʽʟʽʣʛʝʥ ʢʝʰʝʥʜʽ ʟʝʨʪʪʝʫʣʝʨװʦʨʳʪʳʥʜʳ. ɾפ

ʟʠʷʥʢʝʩʪʝʨʜʝʥ, ʝש ʘʣʜʳʤʝʥ ʤʘץʪʘ ʢᴇʙʝʣʝʛʽʥʝʥ ʙʠʦʣʦʛʠʷʣʳץ ץʦʨסʘʫʜʘ ʪʨʠʭʦʛʨʘʤʤʘ ʤʝʥ 

ʛʘʙʨʦʙʨʘʢʦʥ ʵʥʪʦʤʦʬʘʛʪʘʨʳʥ ʞʘʧʧʘʡ ᴇʩʽʨʫ, ʢʘʧʩʫʣʘʣʘʫ ʞᴅʥʝ ʝʛʽʩʪʽʢ ʞʘסʜʘʡʳʥʜʘ 

 ᴅʨʽ ᴇʥʜʽʨʽʩʪʽʢ ץʘʨʳ ʙʠʦʣʦʛʠʷʣʳסʞʦ שʞʝʪʽʣʜʽʨʽʣʛʝʥ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥʳ שʦʣʜʘʥʫʜʳץ

ʪʠʽʤʜʽʣʽʛʽʥ ʜᴅʣʝʣʜʝʜʽ. ʊʝʤʧʝʨʘʪʫʨʘʣʳץ ʞᴅʥʝ ʳʣסʘʣʜʳץ ʨʝʞʠʤʜʝʨʜʽ ʦשʪʘʡʣʘʥʜʳʨʫ 

ʥᴅʪʠʞʝʩʽʥʜʝ ʪʨʠʭʦʛʨʘʤʤʘʥʳש ʜʘʤʫ ײʟʘץʪʳסʳ 9,2 ʪᴅʫʣʽʢʪʝʥ 7,5 ʪᴅʫʣʽʢʢʝ ʜʝʡʽʥ, ʘʣ 

ʛʘʙʨʦʙʨʘʢʦʥʥʳש ʜʘʤʫ ʢʝʟʝשʽ 10,2 ʪᴅʫʣʽʢʪʝʥ 8,3 ʪᴅʫʣʽʢʢʝ ʜʝʡʽʥ ץʳʩץʘʨʜʳ. ʉʦʥʳʤʝʥ 

 ʞᴅʥʝ ʞʘʣʧʳ ץʘʙʽʣʝʪʪʽʣʽʢ, ᴇʩʽʤʪʘʣʜʳץ ʽʥʝʥ ʢʝʡʽʥʛʽ ʪʽʨʰʽʣʽʢʢʝשʪʘʫ ʢʝʟʝץʘʪʘʨ ʩʘץ

ᴇʤʽʨʰʝשʜʽʢ ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥʽש ʝʜᴅʫʽʨ ʘʨʪץʘʥʳ ʙʘʡץʘʣʜʳ. ɼʘʤʫ ʪʝʤʧʝʨʘʪʫʨʘʩʳʥʳש ʢʝʟʝש-

ʢʝʟʝשʤʝʥ ᴇʟʛʝʨʪʽʣʫʽ ʙʠʦʣʦʛʠʷʣʳץ ʩʘʧʘʥʳ ʪᴇʤʝʥʜʝʪʧʝʡ ʝʨʝʩʝʢʪʝʨʽʥʽש ʞʝʜʝʣ ʰʳסʫʳʥ 

 ʥᴅʪʠʞʝʣʽʣʽʛʽʥ שʜʘʡʜʘ ᴇʩʽʨʫʜʽסʞʘ ץʘʤʪʘʤʘʩʳʟ ʝʪʽʧ, ʵʥʪʦʤʦʬʘʛʪʘʨʜʳ ʟʝʨʪʭʘʥʘʣʳץ

ʘʡʪʘʨʣʳץʪʘʡ ʞʦסʘʨʳʣʘʪʪʳ. 

ɸʩʪʳץ ʢᴇʙʝʣʝʛʽʥ ᴇʩʽʨʫʜʝ ץʦʣʜʘʥʳʣʘʪʳʥ ʠʝʣʽʢ ʜʘץʳʣʜʘʨʜʳש ᴅʩʝʨʽʥ ʪʘʣʜʘʫ ʞװʛʝʨʽ 

ʧʘʡʜʘʣʘʥʳʣסʘʥ ʞʘסʜʘʡʜʘ ʽʨʽʣʝʫ ʞײʤʳʨʪץʘʣʘʨʜʳץ שʘʣʳʧʪʘʩʘʪʳʥʳʥ ʢᴇʨʩʝʪʪʽ. ɹײʣ ᴇʟ 

ʢʝʟʝʛʽʥʜʝ ʪʝʤʧʝʨʘʪʫʨʘʣʳץ ʢװʡʟʝʣʽʩʪʝʨʛʝ ʪᴇʟʽʤʜʽʣʽʛʽ ʞʦסʘʨʳ, ʤʦʨʬʦʣʦʛʠʷʣʳץ ʪײʨסʳʜʘʥ 

ʞʘץʩʳ ʜʘʤʳסʘʥ ʞᴅʥʝ ᴇʩʽʤʪʘʣ ʪʨʠʭʦʛʨʘʤʤʘ ʜʘʨʘץʪʘʨʳʥʳץ שʘʣʳʧʪʘʩʫʳʥʘ ʳץʧʘʣ ʝʪʪʽ. 

ɸʣʳʥסʘʥ ʥᴅʪʠʞʝʣʝʨ ʧʘʨʘʟʠʪʦʠʜʪʘʨʜʳש ʙʠʦʣʦʛʠʷʣʳץ ᴇʥʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫ ʤʘץʩʘʪʳʥʜʘ 

ʠʝʣʽʢ ʜʘץʳʣʜʘʨʜʳ ʤʘץʩʘʪʪʳ ʪװʨʜʝ ʽʨʽʢʪʝʫʜʽש ʞʦסʘʨʳ ʧʨʘʢʪʠʢʘʣʳץ ʤʘשʳʟסʘ ʠʝ ʝʢʝʥʽʥ 

ʘʡסʘץʪʘʡʜʳ. 

ɿʝʨʪʪʝʫʜʽש ʤʘשʳʟʜʳ ʪʝʭʥʦʣʦʛʠʷʣʳץ ʞʝʪʽʩʪʽʛʽ ʨʝʪʽʥʜʝ ʪʨʠʭʦʛʨʘʤʤʘ ʤʝʥ 

ʛʘʙʨʦʙʨʘʢʦʥסʘ ʘʨʥʘʣסʘʥ PLA-ʧʣʘʩʪʠʢʪʝʥ ʜʘʡʳʥʜʘʣסʘʥ ʞʘשʘ ʙʫʳʥʜʘסʳ ʙʠʦʳʜʳʨʘʡʪʳʥ 

3D-ʙʘʩʧʘ ʢʘʧʩʫʣʘʣʘʨʳ ᴅʟʽʨʣʝʥʽʧ, ʢʝʰʝʥʜʽ ʩʳʥʘץʪʘʨʜʘʥ ᴇʪʢʽʟʽʣʜʽ. ʆשʪʘʡʣʘʥʜʳʨʳʣסʘʥ 

ʢʘʧʩʫʣʘ ʢʦʥʩʪʨʫʢʮʠʷʣʘʨʳ ʠʝʣʝʨʜʽש ʪʦʣʳץ ץʦʥʳʩʪʘʥʫʳʥ, ʧʘʨʘʟʠʪʦʠʜʧʝʥ 100% 

ʟʘʣʘʣʜʘʥʫʜʳ ʞᴅʥʝ ʤʝʭʘʥʠʢʘʣʘʥʜʳʨʳʣסʘʥ ʝʥʛʽʟʫ ʢʝʟʽʥʜʝ ʞʦסʘʨʳ ʤʝʭʘʥʠʢʘʣʳץ 

ʪᴇʟʽʤʜʽʣʽʢʪʽ ץʘʤʪʘʤʘʩʳʟ ʝʪʪʽ. פʦʣʜʘʥʳʣסʘʥ ʤʘʪʝʨʠʘʣʜʳש ʵʢʦʣʦʛʠʷʣʳץ ץʘʫʽʧʩʽʟʜʽʛʽ ʞᴅʥʝ 

ʝʢʽ ʞʳʣ ʽʰʽʥʜʝ ʪʦʣʳץ ʳʜʳʨʘʫʳ ᴅʟʽʨʣʝʥʛʝʥ ʪʝʭʥʦʣʦʛʠʷʥʳש ʪײʨʘץʪʳ ʝʛʽʥʰʽʣʽʢ 

 .ʩᴅʡʢʝʩʪʽʛʽʥ ʢᴇʨʩʝʪʝʜʽ ץʠʜʘʪʪʘʨʳʥʘ ʪʦʣʳסʘץ

ʊװʨʢʽʩʪʘʥ ʦʙʣʳʩʳʥʜʘ ʞװʨʛʽʟʽʣʛʝʥ ʜʘʣʘʣʳץ ʪᴅʞʽʨʠʙʝʣʝʨ ײʩʳʥʳʣסʘʥ 

ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳש ʞʦסʘʨʳ ʙʠʦʣʦʛʠʷʣʳץ ʪʠʽʤʜʽʣʽʛʽʥ ʨʘʩʪʘʜʳ. ʂʘʧʩʫʣʘʣʘʥסʘʥ 

ʙʠʦʘʛʝʥʪʪʝʨʜʽ Biodrop ʘʚʪʦʤʘʪʪʘʥʜʳʨʳʣסʘʥ ʞװʡʝʩʽ ʘʨץʳʣʳ ױױɸ-ʤʝʥ ʰʘʰʫ ʝʥʛʽʟʫ 

ʥװʢʪʝʣʝʨʽʥʽש ʪʳסʳʟʜʳסʳʥʘ ʪʽʢʝʣʝʡ ʪᴅʫʝʣʜʽ ʝʢʝʥʽ ʘʥʳץʪʘʣʜʳ.  ᴆʩʽʤʜʽʢʪʝʨʜʽש ʙװʨʰʽʢʪʝʥʫ 

ʬʘʟʘʩʳʥʜʘ, ʤʘץʪʘ ʢᴇʙʝʣʝʛʽʥʽש ʝʢʽʥʰʽ ײʨʧʘסʳʥʘ ץʘʨʩʳ, ʛʝʢʪʘʨʳʥʘ 50 ʪʨʠʭʦʛʨʘʤʤʘ ʞᴅʥʝ 

10 ʛʘʙʨʦʙʨʘʢʦʥ ʥװʢʪʝʩʽʥ ʦʨʥʘʣʘʩʪʳʨʫ ʢʝʟʽʥʜʝ ʙʠʦʣʦʛʠʷʣʳץ ʪʠʽʤʜʽʣʽʢ 65,3% ײץʨʘʜʳ, ʘʣ 

ʝʥʛʽʟʫ ʪʳסʳʟʜʳסʳʥ 100 ʞᴅʥʝ 15 ʥװʢʪʝ/ʛʘ ʜʝʡʽʥ ʘʨʪʪʳʨסʘʥʜʘ ʙײʣ ʢᴇʨʩʝʪʢʽʰ 77,4%-סʘ 

ʞʝʪʪʽ. ᴆʩʽʤʜʽʢʪʝʨʜʽש ʞʝʤʽʩ ʪװʟʫ ʢʝʟʝשʽʥʜʝ, װʰʽʥʰʽ ײʨʧʘץץʘ ץʘʨʩʳ ʪʠʽʤʜʽʣʽʢ ʪʠʽʩʽʥʰʝ 

67,5% ʞᴅʥʝ 79,0% ʜʝשʛʝʡʽʥ ʢᴇʨʩʝʪʪʽ. 

ʆʩʳʣʘʡʰʘ, ᴅʟʽʨʣʝʥʛʝʥ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʪʨʠʭʦʛʨʘʤʤʘ ʤʝʥ ʛʘʙʨʦʙʨʘʢʦʥʜʳ ʞʘʧʧʘʡ 

ᴇʩʽʨʫ ʤʝʥ ʝʛʽʩʪʽʢʢʝ ʝʥʛʽʟʫʜʽס שʳʣʳʤʠ ʥʝʛʽʟʜʝʣʛʝʥ, ʵʢʦʣʦʛʠʷʣʳץ ץʘʫʽʧʩʽʟ ʞᴅʥʝ ʞʦסʘʨʳ 

ʪʠʽʤʜʽ ʞװʡʝʩʽʥ ץʘʣʳʧʪʘʩʪʳʨʳʧ, ץʳʟʘʥʘץ ʜʘץʳʣʳʥ ץʘʙʳʨʰʘץץʘʥʘʪʪʳ ʟʠʷʥʢʝʩʪʝʨʜʝʥ 

  .ʥʝʛʽʟ ʙʦʣʘ ʘʣʘʜʳ ץʘ ʪʦʣʳסʦʣʜʘʥʫץ ץʳʤʜʳ ʧʨʘʢʪʠʢʘʣʳץʘʫ שʘʫʜʘ ʢʝסʦʨץ
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 ʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳ ɸʫʳʣץʘʟʘפ ʤʳʩʪʘʨʳײʘʨʞʳʣʘʥʜʳʨʫ. ɿʝʨʪʪʝʫ ʞפ

ʰʘʨʫʘʰʳʣʳסʳ ʤʠʥʠʩʪʨʣʽʛʽʥʽ2024 שï2026 ʞʳʣʜʘʨסʘ ʘʨʥʘʣסʘʥ BR22885887 çɿʠʷʥʜʳ 

ʦʨʛʘʥʠʟʤʜʝʨʜʽ ʙʘʩץʘʨʫ ʞװʡʝʩʽʥ ʞʝʪʽʣʜʽʨʫ ʞᴅʥʝ ʝʥʜʽʨʫè ʙʘסʜʘʨʣʘʤʘʣʳץ-ʥʳʩʘʥʘʣʳ 

 .ʟʝʛʝ ʘʩʳʨʳʣʜʳװʘʨʞʳʣʘʥʜʳʨʫ ʘʷʩʳʥʜʘ ʞץ
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ɹʀʆʃʆɻʀʏɽʉʂʆʁ ɿɸʑʀʊɽ ʆʉʅʆɺʅʓʍ ɺʈɽɼʀʊɽʃɽʁ ʊʆʄɸʊɸ 

 

ʋʩʧʘʥʦʚ ɸ.ʄ., ʢʘʥʜʠʜʘʪ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ 

 ʄʫʭʘʤʘʜʠʝʚ ʅ.ʉ., ʢʘʥʜʠʜʘʪ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ   

ʏʘʜʠʥʦʚʘ ɸ.ʄ. 
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 ʂʫʨʤʘʥʛʘʣʠʝʚʘ ʅ.ɼ., ʢʘʥʜʠʜʘʪ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ  

 ʈʳʩʙʝʢʦʚʘ ɸ.ʄ., PhD  

 

ʊʆʆ çʂʘʟʘʭʩʢʠʡ ʅʀʀ ʟʘʱʠʪʳ ʠ ʢʘʨʘʥʪʠʥʘ ʨʘʩʪʝʥʠʡ ʠʤ. ɾ. ɾʠʝʤʙʘʝʚʘè, ɸʣʤʘʪʳ Ϩ., 

ʂʘʟʘʭʩʪʘʥ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʢʦʤʧʣʝʢʩʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, 

ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʡ ʤʘʩʩʦʚʦʛʦ ʨʘʟʚʝʜʝʥʠʷ, ʢʘʧʩʫʣʠʨʦʚʘʥʠʷ ʠ 

ʧʨʠʤʝʥʝʥʠʷ ʚ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ ʵʥʪʦʤʦʬʘʛʦʚ ʪʨʠʭʦʛʨʘʤʤʳ (Trichogramma spp.) ʠ 

ʛʘʙʨʦʙʨʘʢʦʥʘ (Habrobracon hebetor) ʜʣʷ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʟʘʱʠʪʳ ʪʦʤʘʪʘ ʦʪ ʯʝʰʫʝʢʨʳʣʳʭ 

ʚʨʝʜʠʪʝʣʝʡ. ɺ ʧʨʦʮʝʩʩʝ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʨʘʟʚʝʜʝʥʠʷ ʙʳʣʠ ʦʧʪʠʤʠʟʠʨʦʚʘʥʳ ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʠ 

ʚʣʘʞʥʦʩʪʥʳʡ ʨʝʞʠʤʳ, ʘ ʪʘʢʞʝ ʦʮʝʥʝʥʦ ʠʭ ʚʣʠʷʥʠʝ ʥʘ ʜʠʥʘʤʠʢʫ ʨʘʟʚʠʪʠʷ ʠ ʦʩʥʦʚʥʳʝ 

ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʨʘʟʚʠʪʠʷ 

ʪʨʠʭʦʛʨʘʤʤʳ ʩʦʢʨʘʪʠʣʘʩʴ ʩ 9,2 ʜʦ 7,5 ʩʫʪʦʢ, ʘ ʧʝʨʠʦʜ ʨʘʟʚʠʪʠʷ ʛʘʙʨʦʙʨʘʢʦʥʘ ð ʩ 10,2 ʜʦ 8,3 

ʩʫʪʦʢ, ʧʨʠ ʦʜʥʦʚʨʝʤʝʥʥʦʤ ʧʦʚʳʰʝʥʠʠ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ, ʧʣʦʜʦʚʠʪʦʩʪʠ ʠ ʦʙʱʝʡ 

ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ ʠʤʘʛʦ.  

ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʢʦʥʪʨʦʣʷ 

ʤʠʢʨʦʢʣʠʤʘʪʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ ʥʝʧʨʝʨʳʚʥʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ, ʦʪʥʦʩʠʪʝʣʴʥʦʡ 

ʚʣʘʞʥʦʩʪʠ ʚʦʟʜʫʭʘ ʠ ʘʪʤʦʩʬʝʨʥʦʛʦ ʜʘʚʣʝʥʠʷ. ʂʨʦʤʝ ʪʦʛʦ, ʙʳʣʠ ʩʦʟʜʘʥʳ ʙʠʦʨʘʟʣʘʛʘʝʤʳʝ 

ʢʘʧʩʫʣʳ ʠʟ PLA-ʧʣʘʩʪʠʢʘ, ʠʟʛʦʪʦʚʣʝʥʥʳʝ ʤʝʪʦʜʦʤ 3D-ʧʝʯʘʪʠ ʠ ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ 

ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʦʛʦ ʚʥʝʩʝʥʠʷ ʵʥʪʦʤʦʬʘʛʦʚ; ʠʭ ʢʦʥʩʪʨʫʢʮʠʦʥʥʘʷ ʠ ʙʠʦʣʦʛʠʯʝʩʢʘʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʙʳʣʘ ʦʮʝʥʝʥʘ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ. 

ʇʦʣʝʚʳʝ ʦʧʳʪʳ, ʧʨʦʚʝʜʸʥʥʳʝ ʚ ʊʫʨʢʝʩʪʘʥʩʢʦʡ ʦʙʣʘʩʪʠ, ʧʦʢʘʟʘʣʠ, ʯʪʦ ʩʦʚʤʝʩʪʥʦʝ 

ʧʨʠʤʝʥʝʥʠʝ ʪʨʠʭʦʛʨʘʤʤʳ ʠ ʛʘʙʨʦʙʨʘʢʦʥʘ ʚ ʢʘʧʩʫʣʠʨʦʚʘʥʥʦʡ ʬʦʨʤʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʩʦʢʫʶ 

ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʪʠʚ ʭʣʦʧʢʦʚʦʡ ʩʦʚʢʠ (Helicoverpa armigera): ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʧʣʦʪʥʦʩʪʠ ʚʥʝʩʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʦʩʪʘʚʠʣʘ 65,3ï79,0 %. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʷʚʣʷʶʪʩʷ ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʳʤʠ, 

ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʳʤʠ ʠ ʠʤʝʶʪ ʚʳʩʦʢʫʶ ʧʨʘʢʪʠʯʝʩʢʫʶ ʟʥʘʯʠʤʦʩʪʴ ʜʣʷ ʟʘʱʠʪʳ ʪʦʤʘʪʘ ʦʪ 

ʦʩʥʦʚʥʳʭ ʯʝʰʫʝʢʨʳʣʳʭ ʚʨʝʜʠʪʝʣʝʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʦʤʘʪ, ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʟʘʱʠʪʘ, Trichogramma spp., Habrobracon 

hebetor, ʵʥʪʦʤʦʬʘʛʠ, Helicoverpa armigera, Sitotroga cerealella, ʢʘʧʩʫʣʘ. 
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Annotation. The article presents the results of comprehensive studies aimed at improving the 

technologies for mass rearing, encapsulation, and field application of the entomophages 

Trichogramma spp. and Habrobracon hebetor for the biological protection of tomato crops against 

lepidopteran pests. During laboratory rearing, temperature and humidity regimes were optimized, and 

their influence on developmental dynamics and key biological parameters was assessed. As a result of 

optimization, the developmental period of Trichogramma was reduced from 9.2 to 7.5 days, while the 

development time of Habrobracon hebetor decreased from 10.2 to 8.3 days, accompanied by 

increased survival, fecundity, and overall viability of adults. 

During the study, an automated microclimate control system was developed to ensure 

continuous regulation of temperature, relative humidity, and atmospheric pressure. In addition, 

biodegradable PLA capsules produced by 3D printing were developed for the mechanized release of 

entomophages, and their structural and biological efficiency was evaluated under laboratory and field 

conditions. 

Field experiments conducted in the Turkestan region demonstrated that the combined 

application of encapsulated Trichogramma and Habrobracon hebetor provides high biological 

efficiency against the cotton bollworm (Helicoverpa armigera). Depending on the release density, the 

effectiveness ranged from 65.3% to 79.0%. 

The obtained results indicate that the developed technologies are environmentally safe, 

scientifically substantiated, and have high practical significance for the biological control of major 

lepidopteran pests of tomato. 

Keywords: tomato, biological control, Trichogramma spp., Habrobracon hebetor, 

entomophages, Helicoverpa armigera, Sitotroga cerealella, capsule. 

 


