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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,  
  ʳʣʳʤʜʘʨס ץʘʛʨʘʨʣʳ ץʣʪʪʳױ ʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳץʘʟʘפ

ʘʢʘʜʝʤʠʷʩʳʥʳש ʘʢʘʜʝʤʠʛʽ 

 

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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nurasar.82@mail.ru,  https://orcid.org/0000-0001-8765-3386  

ɾʘʣʙʳʨʦʚ ɸ.ɽ.1, ʤʘʛʠʩʪʨ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ 
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1 ʂʘʟʘʭʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʨʠʩʦʚʦʜʩʪʚʘ ʠʤ. ʀ. ɾʘʭʘʝʚʘ, ʂʳʟʳʣʦʨʜʘ, 

ʂʘʟʘʭʩʪʘʥ 
2 ʆʙʲʝʜʠʥʝʥʥʳʡ ʠʥʩʪʠʪʫʪ ʷʜʝʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʃʘʙʦʨʘʪʦʨʠʷ ʥʝʡʪʨʦʥʥʦʡ ʬʠʟʠʢʠ ʠʤ. ʌʨʘʥʢʘ, 

ɼʫʙʥʘ, ʈʦʩʩʠ ̫
3 ɸʢʮʠʦʥʝʨʥʦʝ ʦʙʱʝʩʪʚʦ çʇʘʨʢ ʗʜʝʨʥʳʭ ʊʝʭʥʦʣʦʛʠʠè, ʂʫʨʯʘʪʦʚ, ʂʘʟʘʭʩʪʘʥ 

4 ʂʳʟʳʣʦʨʜʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʂʦʨʢʳʪ ɸʪʘ, ʂʳʟʳʣʦʨʜʘ, ʂʘʟʘʭʩʪʘʥ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʳ ʤʘʪʝʨʠʘʣʳ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʠʟʫʯʝʥʠʶ 

ʚʳʜʝʣʠʚʰʠʭʩʷ ʚ ʄ2 ʧʦ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʤʫʪʘʥʪʥʳʭ ʣʠʥʠʡ ʨʠʩʘ, ʧʦʣʫʯʝʥʥʳʭ ʧʫʪʝʤ ʦʙʨʘʙʦʪʢʠ ɔ-

ʣʫʯʘʤʠ ʠ ʙʳʩʪʨʳʤʠ ʥʝʡʪʨʦʥʘʤʠ ʥʘ ʥʘʩʣʝʜʫʝʤʦʩʪʴ ʧʨʠʦʙʨʠʪʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴ ʠʭ ʢ 

ʬʘʢʪʦʨʘʤ ʟʘʩʦʣʝʥʠʷ ʠ ʟʘʩʫʭʠ. ʋ ʩʦʨʪʦʚ ʨʠʩʘ ɸʡʂʝʨʠʤ, ʃʠʜʝʨ ʠ ʉʳʨ ʉʳʣʫʳ, ʩʝʤʝʥʘ ʢʦʪʦʨʳʭ ʙʳʣʠ 

ʦʙʣʫʯʝʥʳ ʠʦʥʠʟʠʨʫʶʱʠʤʠ ʠʟʣʫʯʝʥʠʷʤʠ ʠ ʦʙʨʘʙʦʪʘʥʳ ʚʦʜʥʳʤʠ ʨʘʩʪʚʦʨʘʤʠ  NaCl ʠ ʩʦʨʙʠʪʘ, ʚ ʄ2 

ʙʳʣʠ ʚʳʜʝʣʝʥʳ 11 ʤʫʪʘʥʪʥʳʭ ʣʠʥʠʡ, ʦʪʣʠʯʘʶʱʠʭʩʷ ʦʪ ʠʩʭʦʜʥʳʭ ʬʦʨʤ ʧʦ ʩʝʣʝʢʮʠʦʥʥʦ-ʮʝʥʥʳʤ 

ʧʨʠʟʥʘʢʘʤ ʩʪʨʫʢʪʫʨʳ ʫʨʦʞʘʷ. ʉʝʤʝʥʘ ʵʪʠʭ ʤʫʪʘʥʪʥʳʭ ʣʠʥʠʡ ʙʳʣʠ ʠʟʫʯʝʥʳ ʥʘ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ 

ʟʘʩʦʣʝʥʠʶ ʠ ʟʘʩʫʭʝ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ ʧʫʪʝʤ ʦʧʨʝʜʝʣʝʥʠʷ ʵʥʝʨʛʠʠ ʧʨʦʨʘʩʪʘʥʠʷ ʠ ʚʩʭʦʞʝʩʪʠ 

ʩʝʤʷʥ, ʘ ʪʘʢʞʝ ʠʟʤʝʨʝʥʠʷ ʚʳʩʦʪʳ 15-ʜʥʝʚʥʳʭ ʧʨʦʨʦʩʪʢʦʚ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʙʳʣʠ ʚʳʜʝʣʝʥʳ 4 

ʤʫʪʘʥʪʥʳʭ ʣʠʥʠʡ: ʄ3ʃ22-2-2-26; ʄ3ʉ22-1-3-56; ʄ3ʉ22-1-3-57 ʠ ʄ3ʉ22-2-2-101, ʢʦʪʦʨʳʝ 

ʧʨʝʚʦʩʭʦʜʷʪ ʠʩʭʦʜʥʳʝ ʩʦʨʪʘ ʃʠʜʝʨ ʠ ʉʳʨ ʉʫʣʫʳ ʧʦ ʜʣʠʥʝ, ʢʦʣʠʯʝʩʪʚʫ ʠ ʤʘʩʩʝ ʟʝʨʥʘ ʛʣʘʚʥʦʡ 

ʤʝʪʝʣʢʠ ʠ ʦʜʥʦʛʦ ʨʘʩʪʝʥʠʷ, ʘ ʪʘʢʞʝ ʦʪʣʠʯʘʶʪʩʷ ʥʠʟʢʦʨʦʩʣʦʩʪʴʶ ʨʘʩʪʝʥʠʡ. ɼʘʥʥʳʤʠ 

ʙʠʦʤʝʪʨʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʨʘʩʪʝʥʠʡ ʄ3 ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʧʨʝʚʦʩʭʦʜʩʪʚʦ ʚʩʝʭ ʚʳʜʝʣʠʚʰʠʭʩʷ ʧʦ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʤʫʪʘʥʪʥʳʭ ʣʠʥʠʡ ʥʘʜ ʠʩʭʦʜʥʳʤʠ ʩʦʨʪʘʤʠ. ʉʝʤʝʥʘ ʵʪʠʭ ʣʠʥʠʡ ʧʝʨʝʜʘʥʳ ʚ ʦʪʜʝʣ 

ʩʝʣʝʢʮʠʠ ʜʣʷ ʚʢʣʶʯʝʥʠʷ ʠʭ ʚ ʛʝʥʦʬʦʥʜ ʨʠʩʘ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʩʠʥʪʝʪʠʯʝʩʢʦʡ ʩʝʣʝʢʮʠʠ.    

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʠʩ, ʩʦʨʪ, ʤʫʪʘʛʝʥʝʟ, ʠʦʥʠʟʠʨʫʶʱʠʝ ʠʟʣʫʯʝʥʠʷ, ʟʘʩʦʣʝʥʠʝ,  ʟʘʩʫʭʘ, 

ʪʦʣʝʨʘʥʪʥʦʩʪʴ. 

 

ɺʚʝʜʝʥʠʝ. ɿʘʩʫʭʘ ʠ ʟʘʩʦʣʝʥʠʝ ʧʦʯʚʳ ʠ ʵʢʩʪʨʝʤʘʣʴʥʳʝ ʪʝʤʧʝʨʘʪʫʨʳ ʷʚʣʷʶʪʩʷ 

ʦʩʥʦʚʥʳʤʠ ʘʙʠʦʪʠʯʝʩʢʠʤʠ ʩʪʨʝʩʩʘʤʠ, ʢʦʪʦʨʳʝ ʦʪʨʠʮʘʪʝʣʴʥʦ ʚʣʠʷʪʁ ʥʘ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʡ, 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʡ, ʙʠʦʭʠʤʠʯʝʩʢʠʡ ʠ ʤʦʣʝʢʫʣʷʨʥʳʡ ʩʪʘʪʫʩ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ 

[1]. ʋʩʪʦʡʯʠʚʦʩʪʴ ʫʨʦʞʘʡʥʦʩʪʠ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʠʟʦ ʜʥʷ ʚ 
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ʜʝʥʴ ʩʪʘʣʢʠʚʘʝʪʩʷ ʩʝʨʴʝʟʥʦʡ ʫʛʨʦʟʦʡ ʠʟ-ʟʘ ʚʨʝʜʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʘʙʠʦʪʠʯʝʩʢʠʭ ʩʪʨʝʩʩʦʚ. 

ʇʨʝʜʧʨʠʥʠʤʘʶʪʩʷ ʰʘʛʠ ʧʦ ʩʦʟʜʘʥʠʶ ʢʫʣʴʪʫʨ, ʫʩʪʦʡʯʠʚʳʭ ʢ ʘʙʠʦʪʠʯʝʩʢʦʤʫ ʩʪʨʝʩʩʫ, ʧʫʪʝʤ 

ʧʨʠʤʝʥʝʥʠʷ ʧʝʨʝʜʦʚʳʭ ʤʝʪʦʜʦʚ. ʊʘʢʠʭ ʢʘʢ ʛʝʥʥʘʷ ʠʥʞʝʥʝʨʠʷ ʠ ʤʫʪʘʮʠʦʥʥʘʷ ʩʝʣʝʢʮʠʷ. 

ʄʫʪʘʮʠʦʥʥʘʷ ʩʝʣʝʢʮʠʷ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʧʨʦʪʠʚʦʩʪʦʠʪ ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʪʨʘʥʩʛʝʥʥʳʭ 

ʨʘʩʪʝʥʠʡ, ʧʦʩʢʦʣʴʢʫ ʦʥ ʥʝ ʩʦʟʜʘʝʪ ʥʠʢʘʢʠʭ ʵʪʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ, ʢʘʩʘʶʱʠʭʩʷ ʟʜʦʨʦʚʴʷ ʠ 

ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʯʝʣʦʚʝʢʘ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʤʥʦʛʠʝ ʚʳʩʦʢʦʫʨʦʞʘʡʥʳʝ ʠ ʫʩʪʦʡʯʠʚʳʝ ʢ 

ʘʙʠʦʪʠʯʝʩʢʦʤʫ ʩʪʨʝʩʩʫ ʢʫʣʴʪʫʨʳ, ʚʢʣʶʯʘʷ ʥʝʢʦʪʦʨʳʝ ʚʘʞʥʳʝ ʩʦʨʪʘ ʨʠʩʘ, ʙʳʣʠ ʫʩʧʝʰʥʦ 

ʚʳʚʝʜʝʥʳ ʧʫʪʝʤ ʤʫʪʘʮʠʦʥʥʦʡ ʩʝʣʝʢʮʠʠ ʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʦʪʨʝʙʣʝʥʠʷ ʯʝʣʦʚʝʢʦʤ ʚʦ 

ʤʥʦʛʠʭ ʩʪʨʘʥʘʭ. ʇʨʠ ʵʪʦʤ ʧʨʠʤʝʥʷʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʤʝʪʦʜʳ ʠʥʜʫʮʠʨʦʚʘʥʥʳʭ ʤʫʪʘʮʠʡ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚ ʢʘʯʝʩʪʚʝ ʤʫʪʘʛʝʥʦʚ ʨʘʟʣʠʯʥʳʭ ʬʠʟʠʯʝʩʢʠʭ ʠ ʭʠʤʠʯʝʩʢʠʭ ʘʛʝʥʪʦʚ [2, 3]. 

ʍʦʪʷ ʭʠʤʠʯʝʩʢʠʡ ʤʫʪʘʛʝʥʝʟ ʵʬʬʝʢʪʠʚʝʥ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʦʧʪʠʤʠʟʘʮʠʷ ʠ 

ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʥʫʞʜʘʝʪʩʷ ʚ ʫʣʫʯʰʝʥʠʡ. ɼʣʷ ʩʨʘʚʥʝʥʠʷ, ʨʘʜʠʘʮʠʦʥʥʳʡ 

ʤʫʪʘʛʝʥʝʟ ʠʤʝʝʪ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʙʦʣʝʝ ʩʣʦʞʥʳʭ ʛʝʥʝʪʠʯʝʩʢʠʭ ʤʫʪʘʮʠʠ ʠ ʙʦʣʝʝ ʧʦʣʝʟʥʳʭ 

ʤʫʪʘʥʪʥʳʭ ʬʝʥʦʪʠʧʦʚ. 

ɺ ʨʠʩʦʩʝʶʱʠʭ ʨʝʛʠʦʥʘʭ ʂʘʟʘʭʩʪʘʥʘ ʥʘʙʣʶʜʘʝʪʩʷ ʠʥʪʝʥʩʠʚʥʦʝ ʦʧʫʩʪʠʥʠʚʘʥʠʝ, 

ʟʘʩʦʣʝʥʠʝ ʠ ʜʝʬʣʷʮʠʷ ʧʦʯʚ [4]. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʚ ʵʪʠʭ ʨʝʛʠʦʥʘʭ ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʪʴ ʩʦʣʝ- ʠ 

ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʳʝ ʩʦʨʪʘ ʨʠʩʘ, ʦʪʣʠʯʘʶʱʠʭʩʷ ʚʳʩʦʢʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ, ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ 

ʥʘʯʘʣʴʥʦʛʦ ʨʦʩʪʘ, ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʙʦʣʝʟʥʷʤ ʠ ʚʨʝʜʠʪʝʣʷʤ ʠ ʚʳʩʦʢʠʤ ʢʘʯʝʩʪʚʦʤ ʟʝʨʥʘ [5, 

6]. 

ɺ ʜʦʩʪʠʞʝʥʠʡ ʧʦʩʪʘʚʣʝʥʥʳʭ ʮʝʣʝʡ, ʦʜʥʠʤ ʠʟ ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʩʝʣʝʢʮʠʠ 

ʷʚʣʷʝʪʩʷ ʠʥʜʫʮʠʨʦʚʘʥʥʳʡ ʤʫʪʘʛʝʥʝʟ, ʢʦʪʦʨʳʡ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʠʩʪʦʯʥʠʢ ʩʦʟʜʘʥʠʷ 

ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʳʭ ʬʦʨʤ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʨʘʩʰʠʨʠʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʩʠʥʪʝʪʠʯʝʩʢʦʡ 

ʩʝʣʝʢʮʠʡ ʧʦʩʨʝʜʩʪʚʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʧʨʦʮʝʩʩʝ ʛʠʙʨʠʜʠʟʘʮʠʠ ʤʫʪʘʥʪʥʳʭ ʬʦʨʤ, 

ʦʙʣʘʜʘʶʱʠʭ ʫʥʠʢʘʣʴʥʳʤʠ ʩʝʣʝʢʮʠʦʥʥʦ-ʮʝʥʥʳʤʠ ʧʨʠʟʥʘʢʘʤʠ [7]. 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʫʯʝʥʳʝ ʨʘʟʣʠʯʥʳʭ ʩʪʨʘʥ ʚ ʩʦʟʜʘʥʠʠ ʥʦʚʳʭ ʩʦʨʪʦʚ ʨʠʩʘ ʥʘʯʘʣʠ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʥʜʫʮʠʨʦʚʘʥʥʦʡ ʤʫʪʘʛʝʥʝʟ [8, 9, 10]. ɺ ʪʦʤ ʯʠʩʣʝ, ʥʘʤʠ ʙʳʣʠ ʥʘʯʘʪʳ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʛʘʤʤʘ-ʣʫʯʝʡ ʠ ʪʷʞʝʣʳʭ ʠʦʥʦʚ ʜʣʷ ʩʦʟʜʘʥʠʷ ʥʦʚʳʭ 

ʤʫʪʘʥʪʥʳʭ ʬʦʨʤ ʨʠʩʘ ʠ ʷʯʤʝʥʷ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʢʘʯʝʩʪʚʝ ʠʩʭʦʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ 

ʩʠʥʪʝʪʠʯʝʩʢʦʡ ʩʝʣʝʢʮʠʠ. ʅʘʯʠʥʘʷ ʩ 2021 ʛʦʜʘ ʥʘʤʠ ʩʦʚʤʝʩʪʥʦ ʩ ʫʯʝʥʳʤʠ ɸʆ çʇʘʨʢ 

ʷʜʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʠè (ʛ. ʂʫʨʯʘʪʦʚ) ʠ ʃʘʙʦʨʘʪʦʨʠʝʡ ʥʝʡʪʨʦʥʥʦʡ ʬʠʟʠʢʠ ʠʤ. ʀ.ʄ. ʌʨʘʥʢʘ 

ʆʙʲʝʜʠʥʝʥʥʦʛʦ ʠʥʩʪʠʪʫʪʘ ʷʜʝʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ (ʛ. ɼʫʙʥʘ, ʈʌ) ʧʨʦʚʦʜʷʪʩʷ ʨʘʙʦʪʳ ʧʦ 

ʧʨʠʤʝʥʝʥʠʶ ʛʘʤʤʘ-ʣʫʯʝʡ ʠ ʙʳʩʪʨʳʭ ʥʝʡʪʨʦʥʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʬʘʢʪʦʨʦʚ ʟʘʩʦʣʝʥʠʷ ʠ 

ʟʘʩʫʭʠ, ʩ ʮʝʣʴʶ ʧʦʣʫʯʝʥʠ ̫ʩʪʨʝʩʩʦʫʩʪʦʡʯʠʚʳʭ ʤʫʪʘʥʪʥʳʭ ʬʦʨʤ [11, 12, 13, 14, 15, 16]. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʵʪʠʭ ʠʩʩʣʝʜʦʚʘʥʠʠ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʨʷʜ ʠʟʤʝʥʝʥʥʳʭ ʬʦʨʤ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʫʩʪʦʡʯʠʚʳʭ ʢ ʬʘʢʪʦʨʘʤ ʟʘʩʦʣʝʥʠʷ ʠ ʟʘʩʫʭʠ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺ ʭʦʜʝ ʨʘʙʦʪʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʣʝʜʫʶʱʠʝ 

ʩʝʨʪʠʬʠʮʠʨʦʚʘʥʥʳʝ ʤʝʪʦʜʠʢʠ: 

1. ʄʝʪʦʜʠʯʝʩʢʠʝ ʫʢʘʟʘʥʠʷ ʧʦ ʠʟʫʯʝʥʠʶ ʤʠʨʦʚʦʡ ʢʦʣʣʝʢʮʠʠ ʨʠʩʘ ʠ ʢʣʘʩʩʠʬʠʢʘʪʦʨ 
ʨʦʜʘ Oriza L [17]. 

2. ʄʝʪʦʜʠʢʘ ʧʦʣʝʚʦʛʦ ʦʧʳʪʘ [18]. 

3. ʄʝʪʦʜʠʢʘ ʧʨʦʚʝʜʝʥʠ ̫ʩʦʨʪʦʠʩʧʳʪʘʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ [19]. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʚ 2 ʵʪʘʧʘ: 1-ʵʪʘʧ ï ʧʦʜʙʦʨ ʩʦʨʪʦʚ ʨʠʩʘ ʠ ʦʙʨʘʙʦʪʢʘ ʠʭ 

ʩʝʤʷʥ ʨʘʟʣʠʯʥʳʤʠ ʜʦʟʘʤʠ ɔ-ʣʫʯʝʡ ʠ ʙʳʩʪʨʳʭ ʥʝʡʪʨʦʥʦʚ, ʘ ʪʘʢʞʝ ʚʦʜʥʳʤʠ ʨʘʩʪʚʦʨʘʤʠ 

ʭʣʦʨʠʜʘ ʥʘʪʨʠʷ (0,5-1,0%) ʠ ʩʦʨʙʠʪʘ (3,75-7,5%), ʩ ʮʝʣʴʶ ʦʧʨʝʜʝʣʝʥʠʷ ʦʧʪʠʤʘʣʴʥʳʭ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʬʘʢʪʦʨʦʚ ʟʘʩʦʣʝʥʠʷ ʠ ʟʘʩʫʭʠ; 2-ʵʪʘʧ ï ʚr ʷʚʣʝʥʠʝ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʤʫʪʘʥʪʥʳʭ 

ʣʠʥʠʡ, ʨʝʟʠʩʪʝʥʪʥʳʭ ʢ ʟʘʩʦʣʝʥʠʶ ʠ ʟʘʩʫʭʝ, ʘ ʪʘʢʞʝ ʜʘʣʴʥʝʡʰʝʝ ʠʟʫʯʝʥʠʝ ʠʭ ʚ 

ʣʘʙʦʨʘʪʦʨʥʳʭ ʠ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ ʥʘ ʥʘʩʣʝʜʫʝʤʦʩʪʴ ʧʨʠʦʙʨʝʪʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ ʠ ʠʭ 

ʩʝʣʝʢʮʠʦʥʥʫʶ ʮʝʥʥʦʩʪʴ. 

ɺ ʢʘʯʝʩʪʚʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʝʤʝʥʘ ʜʦʧʫʱʝʥʥʳʭ ʢ 

ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʚ ʂʳʟʳʣʦʨʜʠʥʩʢʦʡ ʦʙʣʘʩʪʠ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ʩʦʨʪʦʚ ʨʠʩʘ ɸʡʂʝʨʠʤ, 

ʃʠʜʝʨ ʠ ʉʳʨ ʉʫʣʫʳ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ 2021-2022 ʛ.ʛ. ʜʣʷ ʨʠʩʘ ʙʳʣʠ ʫʩʪʘʥʦʚʣʝʥʳ 
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ʦʧʪʠʤʘʣʴʥʳʝ ʜʦʟʳ: ɔ-ʣʫʯʝʡ (LD50) ï 100 ɻʨ ʠ ʙʳʩʪʨʳʭ ʥʝʡʪʨʦʥʦʚ (LD50) ï 50 ɻʨ. 

ʉʨʝʜʥʠʤʠ ʣʝʪʘʣʴʥʳʤʠ ʢʦʥʮʝʥʪʨʘʮʠʷʤʠ ʷʚʣʷʝʪʩʷ ʜʣʷ NaCl 1,0% ʘ ʜʣʷ ʩʦʨʙʠʪʘ ï 7,5% 

ʚʦʜʥʦʛʦ ʨʘʩʪʚʦʨʘ. 

ɿʘʪʝʤ ʩʝʤʝʥʘ ʪʨʝʭ ʩʦʨʪʦʚ, ʦʙʣʫʯʝʥʥʳʭ ʩʨʝʜʥʠʤʠ ʣʝʪʘʣʴʥʳʤʠ ʜʦʟʘʤʠ ɔ-ʣʫʯʝʡ ʠ 

ʙʳʩʪʨʳʭ ʥʝʡʪʨʦʥʦʚ, ʘ ʪʘʢʞʝ ʦʧʪʠʤʘʣʴʥʳʤʠ ʢʦʥʮʝʥʪʨʘʮʠʷʤʠ NaCl ʠ ʩʦʨʙʠʪʘ ʙʳʣʠ 

ʚʳʨʘʱʝʥʳ, ʩʥʘʯʘʣʘ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ (ʜʦ 15-20 ʜʥʝʡ), ʟʘʪʝʤ ʚ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ. ɿʘ ʚʨʝʤʷ 

ʚʝʛʝʪʘʮʠʠ ʧʨʦʚʦʜʠʣʠ ʬʝʥʦʣʦʛʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ. ɺʩʝ ʚʳʞʠʚʰʠʝ ʜʦ ʫʙʦʨʢʠ ʨʘʩʪʝʥʠʷ ʄ1 

ʫʙʠʨʘʣʠ ʩ ʢʦʨʥʝʤ ʜʣʷ ʙʠʦʤʝʪʨʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʠ ʬʦʪʦʛʨʘʬʠʨʦʚʘʥʠʷ. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ.ʅʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʚʩʭʦʞʠʭ ʟʝʨʝʥ ʫ ʚʩʝʭ ʩʦʨʪʦʚ 

ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʥʘ ʚʘʨʠʘʥʪʘʭ ʩ NaCl, ʢʘʢ ʧʨʠ ʦʙʣʫʯʝʥʠʡ ʠʭ ɔ-ʣʫʯʘʤʠ (21,0-62,0%), ʪʘʢ ʧʨʠ 

ʦʙʨʘʙʦʪʢʝ ʙʳʩʪʨʳʤʠ ʥʝʡʪʨʦʥʘʤʠ (47,0-72,0%). ʅʘʠʤʝʥʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʚʩʭʦʞʠʭ ʟʝʨʝʥ 

ʦʢʘʟʘʣʠʩʴ ʥʘ ʚʘʨʠʘʥʪʘʭ ʩ ʦʙʨʘʙʦʪʢʦʡ ʩʦʨʙʠʪʦʤ (ʪʘʙʣ. 1). ʇʨʠ ʵʪʦʤ, ʯʝʨʝʟ 10 ʜʥʝʡ ʧʦʩʣʝ 

ʧʦʷʚʣʝʥʠʷ ʚʩʭʦʜʦʚ, ʥʝʩʤʦʪʨʷ ʥʘ ʧʨʝʢʨʘʱʝʥʠʷ ʧʦʣʠʚʘ ʨʘʩʪʚʦʨʘʤʠ NaCl ʠ ʩʦʨʙʠʪʘ, ʠ ʧʦʣʠʚʘ 

ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʳʡ ʚʦʜʦʡ, ʙʦʣʴʰʠʥʩʪʚʦ ʚʩʭʦʜʦʚ ʥʘʯʘʣʠ ʧʦʛʠʙʘʪʴ, ʦʩʦʙʝʥʥʦ ʥʘ ʚʘʨʠʘʥʪʘʭ 

ʦʙʣʫʯʝʥʥʳʭ ɔ-ʣʫʯʘʤʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ, ʯʝʨʝʟ 20 ʜʥʝʡ ʩ ʥʘʯʘʣʘ ʧʨʦʨʘʱʠʚʘʥʠʷ ʩʝʤʷʥ ʚ 

ʨʘʟʣʠʯʥʳʭ ʚʘʨʠʘʥʪʘʭ ʦʧʳʪʘ ʦʩʪʘʣʠʩʴ ʚʩʝʛʦ ʚ ʞʠʚʳʭ ʦʪ 1 ʜʦ 30 ʨʘʩʪʝʥʠʡ, ʢʦʪʦʨʳʝ ʙʳʣʠ 

ʧʝʨʝʩʘʞʝʥʳ ʚ ʟʘʪʦʧʣʝʥʥʳʡ ʚʦʜʦʡ ʨʠʩʦʚʳʡ ʯʝʢ. 

ʇʨʠ ʵʪʦʤ, ʥʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʚʳʞʠʚʰʠʭ ʨʘʩʪʝʥʠʡ (ʦʪ 3 ʜʦ 30 ʰʪ.) ʥʘʙʣʶʜʘʣʦʩʴ 

ʫ ʩʦʨʪʘ ʉʳʨ ʉʫʣʫʳ, ʟʘ ʥʠʤ ʠʜʝʪ ʩʦʨʪ ʃʠʜʝʨ (ʦʪ 1 ʜʦ 14 ʰʪ.) ʠ ʥʘʠʤʝʥʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ 

ʨʘʩʪʝʥʠʡ ʦʢʘʟʘʣʦʩʴ ʫ ʩʦʨʪʘ ɸʡʂʝʨʠʤ (ʦʪ 1 ʜʦ 6 ʰʪ.). 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʢ ʫʙʦʨʢʝ ʧʦʣʥʦʩʪʴʶ ʩʦʭʨʘʥʠʣʠʩʴ ʚʩʝ ʧʝʨʝʩʘʞʝʥʥʳʝ ʚ ʯʝʢʠ 

ʨʘʩʪʝʥʠʡ ʄ1, ʢʦʪʦʨʳʝ ʙʳʣʠ ʧʦʜʚʝʨʛʥʫʪʳ ʙʠʦʤʝʪʨʠʯʝʩʢʦʤʫ ʘʥʘʣʠʟʫ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʙʠʦʤʝʪʨʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʠʟ 159 ʤʫʪʘʥʪʥʳʭ ʣʠʥʠʡ ʚʳʜʝʣʠʣʠʩʴ 11 ʣʠʥʠʡ, ʢʦʪʦʨʳʝ 

ʧʨʝʚʦʩʭʦʜʷʪ ʠʩʭʦʜʥʳʝ ʬʦʨʤʳ ʧʦ ʪʘʢʠʤ ʢʦʣʠʯʝʩʪʚʝʥʥʳʤ ʧʨʠʟʥʘʢʦʤ, ʢʘʢ ʧʨʦʜʫʢʪʠʚʥʘʷ 

ʢʫʩʪʠʩʪʦʩʪʴ, ʢʦʣʠʯʝʩʪʚʦ ʠ ʤʘʩʩʘ ʧʦʣʥʦʮʝʥʥʳʭ ʟʝʨʝʥ ʥʘ ʦʜʥʦʡ ʤʝʪʝʣʢʝ ʤʘʩʩʘ ʟʝʨʥʘ ʩ ʦʜʥʦʛʦ 

ʨʘʩʪʝʥʠʷ, ʜʦʣʷ ʟʝʨʥʘ ʚ ʫʨʦʞʘʷ ʠ ʜʨ. (ʪʘʙʣ. 1). 

ʀʟ ʜʘʥʥʳʭ ʪʘʙʣʠʮʳ 1 ʚʠʜʥʦ, ʯʪʦ ʚʳʜʝʣʠʚʰʠʝʩʷ, ʚ ʦʩʥʦʚʥʦʤ, ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʨʘʩʪʝʥʠʡ ʬʦʨʤʳ, ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʠʩʭʦʜʥʳʭ ʩʦʨʪʦʚ ʠ ʧʦ ʜʨʫʛʠʤ 

ʢʦʣʠʯʝʩʪʚʝʥʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ. ʊʘʢ, ʧʦ ʚʳʩʦʪʝ ʨʘʩʪʝʥʠʡ ʚʩʝ ʚʳʜʝʣʠʚʰʠʝʩʷ ʬʦʨʤʳ ʥʘ 6,3-

30,9 ʩʤ ʥʠʞʝ ʠʩʭʦʜʥʳʭ ʬʦʨʤ. ʇʨʠʯʝʤ, ʫ ʚʳʩʦʢʦʨʦʩʣʦʛʦ ʩʦʨʪʘ ɸʡʂʝʨʠʤ (125,5 ʩʤ), ʵʪʘ 

ʨʘʟʥʠʮʘ ʚ ʨʦʩʪʝ ʙʳʣʘ ʨʝʟʢʦ ʚʳʨʘʞʝʥʘ, ʯʝʤ ʫ ʩʨʝʜʥʝʨʦʩʣʳʭ ʩʦʨʪʦʚ ʃʠʜʝʨ (107,4 ʩʤ) ʠ ʉʳʨ 

ʉʫʣʫʳ (90,3 ʩʤ).  

ʇʦ ʧʦʢʘʟʘʪʝʣʷʤ ʦʙʱʝʡ ʠ ʧʨʦʜʫʢʪʠʚʥʦʡ ʢʫʩʪʠʩʪʦʡ ʨʘʩʪʝʥʠʡ ʪʘʢʦʡ ʯʝʪʢʦʡ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʥʝ ʥʘʙʣʶʜʘʝʪʩʷ. ɸ ʜʣʠʥʘ ʛʣʘʚʥʦʡ ʤʝʪʝʣʢʠ ʫ ʚʩʝʭ ʚʳʜʝʣʠʚʰʠʭʩʷ ʣʠʥʠʡ, 

ʢʨʦʤʝ ʄ2ʉ22-2-1-78 (17,2 ʩʤ, ʧʨʦʪʠʚ ʠʩʭʦʜʥʦʡ ʬʦʨʤʳ ʉʳʨ ʉʫʣʫʳ ï 17,0 ʩʤ) ʥʘ 0,5-2,0 ʩʤ 

ʢʦʨʦʯʝ, ʯʝʤ ʫ ʠʩʭʦʜʥʳʭ ʩʦʨʪʦʚ (15,0-18,5 ʩʤ). 

ʇʦ ʢʦʣʠʯʝʩʪʚʫ ʧʦʣʥʦʮʝʥʥʳʭ ʟʝʨʝʥ ʩ ʤʝʪʝʣʢʘ ʚʩʝ ʚʳʜʝʣʠʚʰʠʝʩʷ ʣʠʥʠʡ ʧʨʝʚʦʩʭʦʜʷʪ 

ʠʩʭʦʜʥʳʝ ʩʦʨʪʘ ʥʘ 12,4-74,8 ʰʪ. ʆʜʥʘʢʦ ʧʦ ʧʨʦʮʝʥʪʫ ʩʪʝʨʠʣʴʥʳʭ ʟʝʨʝʥ ʦʪʜʝʣʴʥʳʝ ʣʠʥʠʡ 

ʠʤʝʶʪ ʭʫʜʰʠʝ ʧʦʢʘʟʘʪʝʣʠ (22,4-29,7%), ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʠʩʭʦʜʥʳʤʠ ʩʦʨʪʘʤʠ (9,3-18,6%). ɸ 

ʧʦ ʤʘʩʩʝ ʟʝʨʥʘ ʩ ʤʝʪʝʣʢʠ ʚʩʝ ʚʳʜʝʣʠʚʰʠʝʩʷ ʣʠʥʠʡ ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ ʩʪʝʧʝʥʠ (ʦʪ 0,06 ʜʦ 1,91 

ʛ) ʧʨʝʚʦʩʭʦʜʷʪ ʠʩʭʦʜʥʳʝ ʩʦʨʪʘ. ʊʘʢʘʷ ʞʝ ʢʘʨʪʠʥʘ, ʢʨʦʤʝ ʣʠʥʠʡ ʄ2ʉ22-2-1-78, ʥʘʙʣʶʜʘʣʘʩʴ 

ʠ ʧʦ ʤʘʩʩʝ ʟʝʨʥʘ ʩ ʨʘʩʪʝʥʠʷ. 

ʉ ʮʝʣʴʶ ʦʧʨʝʜʝʣʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʚʳʜʝʣʠʚʰʠʭʩʷ ʧʦ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʤʫʪʘʥʪʥʳʭ 

ʣʠʥʠʡ ʢ ʚʦʟʜʝʡʩʪʚʠʶ ʬʘʢʪʦʨʦʚ ʟʘʩʦʣʝʥʠʷ ʠ ʟʘʩʫʭʠ, ʩʝʤʝʥʘ ʧʦʣʫʯʝʥʥʳʝ ʚ ʄ3 ʦʙʨʘʙʦʪʘʣʠ 

ʦʧʪʠʤʘʣʴʥʳʤʠ ʢʦʥʮʝʥʪʨʘʮʠʷʤʠ LD50 NaCl ʠ ʩʦʨʙʠʪʘ, ʘ ʪʘʢʞʝ ʧʦʣʦʚʠʥʘʤʠ ʜʦʟʘʤʠ LD25 

ʧʨʠ ʩʦʚʤʝʩʪʥʦʤ ʚʦʟʜʝʡʩʪʚʠʡ ʵʪʠʤʠ ʞʝ ʬʘʢʪʦʨʘʤʠ. 

ɼʘʥʥʳʝ ʪʘʙʣʠʮʳ 2 ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʠʩʧʳʪʫʝʤʳʝ ʤʫʪʘʥʪʥʳʝ ʣʠʥʠʡ ʥʘ ʚʦʟʜʝʡʩʪʚʠʝ 

ʬʘʢʪʦʨʦʚ ʟʘʩʦʣʝʥʠʷ ʠ ʟʘʩʫʭʠ ʨʝʘʛʠʨʦʚʘʣʠ ʧʦ ʨʘʟʥʦʤʫ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʤʫʪʘʥʪʥʘʷ ʣʠʥʠʷ 

ʄ3ɸ22-1-1-4 ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ ʵʥʝʨʛʠʠ ʧʨʦʨʘʩʪʘʥʠʷ ʩʝʤʷʥ ʠ ʚʳʩʦʪʝ 15-ʜʥʝʚʥʳʭ ʧʨʦʨʦʩʪʢʦʚ 

ʟʘʤʝʪʥʦ ʫʩʪʫʧʘʝʪ ʠʩʭʦʜʥʦʤʫ ʩʦʨʪʫ ɸʡʂʝʨʠʤ ʥʘ ʚʩʝʭ ʚʘʨʠʘʥʪʘʭ ʚʦʟʜʝʡʩʪʚʠʷ ʩʪʨʝʩʩʦʚʳʭ 

ʬʘʢʪʦʨʦʚ.
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   ʊʘʙʣʠʮʘ 1 ï ʄʦʨʬʦʣʦʛʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʤʫʪʘʥʪʥʳʭ ʣʠʥʠʡ ʄ2, ʚʳʜʝʣʠʚʰʠʭʩʷ ʧʦ ʢʦʣʠʯʝʩʪʚʝʥʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ ʩʪʨʫʢʪʫʨʳ ʫʨʦʞʘʷ, 

2023 ʛ. 

 

 ̄

ʧ/ʧ 

ʅʘʟʚʘʥʠʝ 

ʤʫʪʘʥʪʘ 

ɺʳʩʦʪʘ 

ʨʘʩʪʝʥʠʡ, ʩʤ 

ʂʫʩʪʠʩʪʦʩʪʴ, ʰʪ ɻʣʘʚʥʘʷ ʤʝʪʝʣʢʘ ʇʨʦʜʫʢʮʠʷ ʩ 1-ʛʦ 

ʨʘʩʪʝʥʠʷ 

ɼʦʣʷ 

ʟʝʨʥʘ ʚ 

ʫʨʦʞʘʝ, 

% 
ʦʙʱʘʷ ʧʨʦʜʫʢ-

ʪʠʚʥʘʷ 

ʜʣʠʥʘ, 

ʩʤ 

ʢʦʣʠʯʝʩʪʚʦ ʟʝʨʝʥ, 

ʰʪ. 

ʩʪʝʨʠʣʴ

-ʥʦʩʪʴ, 

% 

ʤʘʩʩʘ 

ʟʝʨʝʥ, 

ʛ 

ʟʝʨʥʘ, ʛ ʩʦʣʦʤʳ, 

ʛ 

ʧʦʣʥʳʭ ʱʫʧʣʳʭ 

1 2 3 4 5 6 7 8 9 10 11 12 13 

1 ʄ2ɸ22-1-1-4 98,9 10,4 7,9 17,4 103,0 11,1 9,7 3,68 29,74 30,26 49,6 

2 ʂʦʥʪʨʦʣʴ - 

ɸʡʂʝʨʠʤ 

125,5 4,1 3,2 18,5 90,6 16,5 15,1 3,15 11,04 13,59 44,8 

3 ʄ2ʃ22-2-2-26 92,7 8,3 7,0 14,0 125,0 15,7 11,2 3,78 27,61 25,37 52,1 

4 ʄ2ʃ22-2-3-38 94,7 13,5 8,7 13,0 120,8 45,5 27,4 3,45 29,11 23,08 55,1 

5 ʄ2ʃ22-2-3-43 90,0 5,7 2,7 14,7 150,0 18,7 11,1 5,26 24,76 22,84 52,6 

6 ʂʦʥʪʨʦʣʴ - 

ʃʠʜʝʨ 

107,4 7,2 6,6 15,0 115,8 26,4 18,6 3,41 24,74 25,02 49,7 

7 ʄ2ʉ22-1-1-49 84,0 6,0 5,0 16,7 151,3 21,7 12,5 3,67 21,80 16,63 56,7 

8 ʄ2ʉ22-1-3-56 86,3 8,0 5,7 16,0 181,0 23,7 11,6 4,04 26,27 18,24 59,0 

9 ʄ2ʉ22-1-3-57 85,0 10,0 7,0 16,0 163,0 47,0 22,4 4,10 27,82 37,06 42,9 

10 ʄ2ʉ22-2-1-67 92,0 11,0 6,0 15,0 196,0 64,0 24,6 4,56 28,81 35,41 44,9 

11 ʄ2ʉ22-2-1-78 87,4 7,0 2,6 17,2 162,2 18,6 10,3 5,02 13,41 13,58 49,7 

12 ʄ2ʉ22-2-2-91 85,7 7,6 4,7 16,0 158,7 67,0 29,7 4,13 24,49 18,49 57,0 

13 ʄ2ʉ22-2-2-

101 

86,7 7,0 4,7 16,5 168,7 57,0 25,2 4,43 25,40 19,40 56,7 

14 ʂʦʥʪʨʦʣʴ ï 

ʉʳʨ ʉʫʣʫʳ  

90,3 5,5 5,2 17,0 121,2 12,5 9,3 3,61 17,65 13,32 57,0 

   

ɻʜʝ,  ʄ2 ï ʤʫʪʘʥʪ ʚʪʦʨʦʛʦ ʧʦʢʦʣʝʥʠʷ; 

ɸ ï ʩʦʨʪ ɸʡʂʝʨʠʤ, ʉ ï ʩʦʨʪ ʉʳʨ ʉʫʣʫʳ, ʃ ï ʩʦʨʪ ʃʠʜʝʨ; 

ʇʝʨʚʘʷ ʮʠʬʨʘ: 1 ï ɔ-ʣʫʯʠ; 2 ï ʙʳʩʪʨʳʝ ʥʝʡʪʨʦʥʳ. 

ɺʪʦʨʘʷ ʮʠʬʨʘ: 1 -  NaCl; 2 ï ʉʦʨʙʠʪ; 3 ï NaCl + ʉʦʨʙʠʪ.  

ʊʨʝʪʴʷ ʮʠʬʨʘ: ʥʦʤʝʨ ʤʫʪʘʥʪʥʳʭ ʨʘʩʪʝʥʠʡ. 

 



10  

ʀʟ ʪʨʝʭ ʚʳʜʝʣʠʚʰʠʭʩʷ ʚ ʄ2 ʧʦ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʤʫʪʘʥʪʥʳʭ ʣʠʥʠʡ, ʧʦʣʫʯʝʥʥʳʭ ʫ 

ʩʦʨʪʘ ʃʠʜʝʨ, ʚ ʄ3 ʦʪʣʠʯʠʣʩʷ ʤʫʪʘʥʪ ʄ3ʃ22-2-2-26, ʢʦʪʦʨʳʡ ʧʨʝʚʟʦʰʝʣ ʠʩʭʦʜʥʫʶ ʬʦʨʤʫ 

ʚʦʟʜʝʡʩʪʚʠʠ NaCl ʠ ʩʦʨʙʠʪʦʤ: ʧʦ ʵʥʝʨʛʠʠ ʧʨʦʨʘʩʪʘʥʠʷ ʩʝʤʷʥ ï ʥʘ 18,8 ʠ 31,4 %, ʧʦ 

ʚʩʭʦʞʝʩʪʠ ʩʝʤʷʥ ï ʥʘ 4,6 ʠ 10,6% ʠ ʧʦ ʚʳʩʦʪʝ 15-ʜʥʝʚʥʳʭ ʧʨʦʨʦʩʪʢʦʚ: ʦʪ ʚʦʟʜʝʡʩʪʚʠʷ 

ʩʦʨʙʠʪʦʤ ï ʥʘ 1,0 ʩʤ. ɸ ʦʪ ʩʦʚʤʝʩʪʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ NaCl + ʩʦʨʙʠʪʦʤ (LD25) ʧʨʝʚʟʦʰʝʣ 

ʠʩʭʦʜʥʫʶ ʬʦʨʤʫ ʧʦ ʚʩʭʦʞʝʩʪʠ ʩʝʤʷʥ ï ʥʘ 5,0%, ʠ ʧʦ ʚʳʩʦʪʝ ʨʘʩʪʝʥʠʡ ï ʥʘ 0,6 ʩʤ. ʇʦ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ NaCl ʠ ʩʦʨʙʠʪʫ ʚʳʜʝʣʠʣʠʩʴ ʪʘʢʞʝ ʤʫʪʘʥʪʥʳʝ ʣʠʥʠʡ ʩʦʨʪʘ ʉʳʨ ʉʫʣʫʳ 

ʄ3ʉ22-1-3-56; ʄ3ʉ22-1-3-57 ʠ ʄ3ʉ22-2-2-101, ʢʦʪʦʨʳʝ ʟʘʤʝʪʥʦ ʧʨʝʚʳʩʠʣʠ ʠʩʭʦʜʥʫʶ 

ʬʦʨʤʫ ʧʦ ʵʥʝʨʛʠʠ ʧʨʦʨʘʩʪʘʥʠʷ ʠ ʚʩʭʦʞʝʩʪʠ ʩʝʤʷʥ, ʘ ʪʘʢʞʝ ʧʦ ʚʳʩʦʪʝ 15-ʜʥʝʚʥʳʭ 

ʧʨʦʨʦʩʪʢʦʚ (ʨʠʩ. 1). 

 

 
ʈʠʩʫʥʦʢ 1 ï ʃʘʙʦʨʘʪʦʨʥʘʷ ʚʩʭʦʞʝʩʪʴ ʤʫʪʘʥʪʦʚ ʠ ʢʦʥʪʨʦʣʷ 
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ʊʘʙʣʠʮʘ 2 ï ʃʘʙʦʨʘʪʦʨʥʘʷ ʚʩʭʦʞʝʩʪʴ ʩʝʤʷʥ, ʚʳʜʝʣʠʚʰʠʭʩʷ ʧʦ ʩʝʣʝʢʮʠʦʥʥʦ-ʮʝʥʥʳʤ ʧʨʠʟʥʘʢʦʤ ʤʫʪʘʥʪʥʳʭ ʣʠʥʠʡ ʄ3, ʦʙʨʘʙʦʪʘʥʥʳʭ 

ʬʘʢʪʦʨʘʤʠ ʟʘʩʦʣʝʥʠʷ (NaCl) ʠ ʟʘʩʫʭʠ (ʩʦʨʙʠʪ), 2024 ʛ. 

 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʥʘʯʘʣʴʥʦʡ ʩʪʘʜʠʠ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ ʠʟ 11 ʠʩʧʳʪʫʝʤʳʭ ʤʫʪʘʥʪʥʳʭ ʣʠʥʠʡ ʧʦ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ NaCl ʠ ʩʦʨʙʠʪʫ 

ʦʪʣʠʯʠʣʠʩʴ: ʫ ʩʦʨʪʘ ʃʠʜʝʨ ï ʤʫʪʘʥʪ ʄ3ʃ22-2-2-26, ʫ ʩʦʨʪʘ ʉʳʨ ʉʫʣʫʳ ï ʄ3ʉ22-1-3-56; ʄ3ʉ22-1-3-57 ʠ ʄ3ʉ22-2-2-101. 

ɺ ʄ3 ʨʘʩʪʝʥʠʷ, ʚʳʜʝʣʠʚʰʠʝʩʷ ɺ ʄ2 ʧʦ ʢʦʣʠʯʝʩʪʚʝʥʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ ʩʪʨʫʢʪʫʨʳ ʫʨʦʞʘʷ 11 ʤʫʪʘʥʪʥʳʭ ʣʠʥʠʡ, ʙʳʣʠ ʧʦʜʚʝʨʛʥʫʪʳ 

ʧʦʚʪʦʨʥʦʤʫ ʙʠʦʤʝʪʨʠʯʝʩʢʦʤʫ ʘʥʘʣʠʟʫ, ʩ ʮʝʣʴʶ ʠʟʫʯʝʥʠʷ ʥʘʩʣʝʜʫʝʤʦʩʪʠ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ (ʪʘʙʣʠʮʘ 3). 

ɼʘʥʥʳʝ ʪʘʙʣʠʮʳ 3 ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʚʳʜʝʣʠʚʰʠʝʩʷ ʚ ʄ2 ʧʦ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʤʫʪʘʥʪʥʳʝ ʣʠʥʠʡ, ʚ ʄ3 ʪʘʢʞʝ ʧʦ ʩʪʨʫʢʪʫʨʝ ʫʨʦʞʘʷ 

ʦʢʘʟʘʣʠʩʴ ʩʭʦʞʠʤʠ ʩ ʧʦʢʘʟʘʪʝʣʷʤʠ ʄ2, ʪ.ʝ. ʦʥʠ ʧʦ ʵʪʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʩʦʭʨʘʥʠʣʠ ʥʘʩʣʝʜʫʝʤʦʩʪʴ ʧʨʠʟʥʘʢʦʚ. ʊʘʢ, ʥʘʧʨʠʤʝʨ ʤʫʪʘʥʪʥʘʷ ʣʠʥʠʷ 

ʄ3ɸ22-1-1-4 ʩʦʨʪʘ ɸʡʂʝʨʠʤ, ʥʝʩʤʦʪʨʷ ʥʘ ʩʣʘʙʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʬʘʢʪʦʨʘʤ ʟʘʩʦʣʝʥʠʷ ʠ ʟʘʩʫʭʠ, ʦʢʘʟʘʣʠʩʴ ʙʦʣʝʝ ʧʨʦʜʫʢʪʠʚʥʳʤʠ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʠʩʭʦʜʥʦʡ ʬʦʨʤʦʡ. ɺʩʝ ʚʳʜʝʣʠʚʰʠʝʩʷ ʣʠʥʠʡ, ʢʨʦʤʝ ʄ3ʉ22-2-2-101, ʢʘʢ ʠ ʚ ʄ2, ʧʦ ʚʳʩʦʪʝ ʨʘʩʪʝʥʠʡ ʦʢʘʟʘʣʠʩʴ ʥʘ 5,1-17,7 ʩʤ 

ʥʠʞʝ ʠʩʭʦʜʥʳʭ ʩʦʨʪʦʚ. 

 ̄

ʧ/ʧ 

ʄʫʪʘʥʪʳ NaCl (1%) ʉʦʨʙʠʪ (7,5%) NaCl+ʉʦʨʙʠʪ (0,5%+3,75%) 

ɺʩʭʦʞʝʩʪʴ, ʰʪ. ɺʳʩʦʪʘ 

ʨʘʩʪʝʥʠʷ 

ʯʝʨʝʟ 15 

ʜʥʝʡ, ʩʤ 

 

ɺʩʭʦʞʝʩʪʴ, ʰʪ. ɺʳʩʦʪʘ 

ʨʘʩʪʝʥʠʷ 

ʯʝʨʝʟ 15 

ʜʥʝʡ, ʩʤ 

 

ɺʩʭʦʞʝʩʪʴ , ʰʪ. ɺʳʩʦʪʘ 

ʨʘʩʪʝʥʠʷ 

ʯʝʨʝʟ 15 

ʜʥʝʡ, ʩʤ 

 

ʯʝʨʝʟ 4 ʜʥʷ ʯʝʨʝʟ 10 

ʜʥʝʡ 

ʯʝʨʝʟ 4 

ʜʥʷ 

ʯʝʨʝʟ 10 

ʜʥʝʡ 

ʯʝʨʝʟ 4 

ʜʥʷ 

ʯʝʨʝʟ 10 

ʜʥʝʡ 

1 2 3 4 5 6 7 8 9 10 11 

1 ʄ2ɸ22-1-1-4 92,6 100 5,3 22,6 96,6 4,6 77,4 99,4 6,6 

2 ʂʦʥʪʨʦʣʴ  98,0 100 7,4 40,6 100 7,8 92,0 100 8,0 

3 ʄ2ʃ22-2-2-26 97,4 100 4,2 62,0 98,0 5,2 25,4 97,4 5,5 

4 ʄ2ʃ22-2-3-38 76,6 90,0 4,2 28,0 91,4 2,4 31,4 94,6 5,8 

5 ʄ2ʃ22-2-3-43 28,6 80,6 6,0 22,6 90,0 2,8 66,0 92,6 4,5 

6 ʂʦʥʪʨʦʣʴ  78,6 95,4 5,6 30,6 87,4 4,2 70,6 92,0 4,8 

7 ʄ2ʉ22-1-1-49 79,4 95,4 10,5 37,4 99,4 4,6 29,4 99,4 7,0 

8 ʄ2ʉ22-1-3-56 96,0 99,4 10,0 60,6 99,4 8,0 40,0 98,6 7,6 

9 ʄ2ʉ22-1-3-57 97,4 100 10,0 62,6 97,4 7,7 68,6 97,4 7,2 

10 ʄ2ʉ22-2-1-67 52,6 100 8,6 18,0 99,4 4,1 50,0 96,6 5,8 

11 ʄ2ʉ22-2-1-78 95,4 100 11,2 17,4 98,0 5,5 24,0 100 5,4 

12 ʄ2ʉ22-2-2-91 51,4 99,4 8,2 24,0 94,0 2,8 70,6 99,4 4,7 

13 ʄ2ʉ22-2-2-101 98,0 100 11,7 32,6 100 9,7 36,6 100 8,2 

14 ʂʦʥʪʨʦʣʴ  88,6 100 8,2 44,6 96,6 8,4 87,4 98,0 6,8 
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ʊʘʙʣʠʮʘ 3 ï ʄʦʨʬʦʣʦʛʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʤʫʪʘʥʪʥʳʭ ʣʠʥʠʡ ʄ3, ʚʳʜʝʣʠʚʰʠʭʩʷ ʧʦ ʢʦʣʠʯʝʩʪʚʝʥʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ ʩʪʨʫʢʪʫʨʳ 

ʫʨʦʞʘʷ, 2024 ʛ. 

 ̄

ʧ/ʧ 

ʅʘʟʚʘʥʠʝ 

ʤʫʪʘʥʪʘ 

ɺʳʩʦʪʘ 

ʨʘʩʪʝʥʠʡ, 

ʩʤ 

ʂʫʩʪʠʩʪʦʩʪʴ, ʰʪ. ɻʣʘʚʥʘʷ ʤʝʪʝʣʢʘ ʇʨʦʜʫʢʮʠʷ ʩ 1-ʛʦ 

ʨʘʩʪʝʥʠʷ 

ɼʦʣʷ 

ʟʝʨʥʘ 

ʫʨʦʞʘʝ, % ʦʙʱʘʷ ʧʨʦʜʫʢ-

ʪʠʚʥʘʷ 

ʜʣʠʥʘ, 

ʩʤ 

ʢʦʣʠʯʝʩʪʚʦ ʟʝʨʝʥ, 

ʰʪ. 

ʩʪʝʨʠʣʴ-

ʥʦʩʪʴ, % 

ʤʘʩʩʘ 

ʟʝʨʝʥ, ʛ 

ʟʝʨʥʘ, ʛ ʩʦʣʦʤʳ, ʛ 

ʧʦʣʥʳʭ ʱʫʧʣʳʭ 

1 2 3 4 5 6 7 8 9 10 11 12 13 

1 ʄ3ɸ22-1-1-4 116,8 10,6 9,9 19,8 135,0 3,3 2,4 3,84 37,32 27,34 57,7 

4 ʂʦʥʪʨʦʣʴ - 

ɸʡʂʝʨʠʤ 

129,3 3,7 2,8 20,0 104,4 17,3 14,2 3,48 10,88 13,75 44,2 

5 ʄ3ʃ22-2-2-26 107,6 8,8 6,4 16,2 136,0 51,4 27,4 3,81 28,25 28,11 50,1 

6 ʄ3ʃ22-2-3-38 112,5 9,6 8,5 15,16 139,3 57,3 29,2 3,79 33,39 28,21 54,2 

7 ʄ3ʃ22-2-3-43 113,4 11,5 9,8 15,6 138,0 60,4 30,4 3,76 42,82 26,07 62,1 

8 ʂʦʥʪʨʦʣʴ - 

ʃʠʜʝʨ 

119,1 9,8 9,3 14,3 118,3 19,1 13,9 3,38 30,93 28,67 51,9 

9 ʄ3ʉ22-1-1-49 108,8 10,4 9,5 19,7 109,6 7,0 6,0 3,85 40,92 27,04 60,2 

10 ʄ3ʉ22-1-3-56 114,8 9,3 8,7 19,6 92,4 2,0 2,2 3,66 36,36 26,17 58,1 

11 ʄ3ʉ22-1-3-57 102,2 10,5 8,8 16,5 91,7 12,5 12,0 3,79 39,28 28,57 57,9 

12 ʄ3ʉ22-2-1-67 108,3 11,0 9,2 19,0 100,2 4,8 4,6 3,82 38,45 39,27 49,5 

13 ʄ3ʉ22-2-1-78 108,4 9,0 7,2 20,2 92,0 7,4 7,4 3,67 36,00 20,25 64,0 

14 ʄ3ʉ22-2-2-91 108,0 8,8 8,0 19,4 98,0 2,8 2,8 3,96 40,28 36,31 52,6 

15 ʄ3ʉ22-2-2-101 118,8 10,3 9,6 19,5 100,5 9,5 8,6 3,90 37,73 25,50 59,7 

16 ʂʦʥʪʨʦʣʴ ï 

ʉʳʨ ʉʫʣʫʳ 

119,9 13,2 12,8 17,5 102,7 7,9 7,1 3,58 35,37 32,29 52,3 

 
ɻʜʝ, ʄ3 ï ʤʫʪʘʥʪ ʪʨʝʪʴʝʛʦ ʧʦʢʦʣʝʥʠʷ; 

ɸ ï ʩʦʨʪ ɸʡʂʝʨʠʤ, ʉ ï ʩʦʨʪ ʉʳʨ ʉʫʣʫʳ, ʃ ï ʩʦʨʪ ʃʠʜʝʨ; 

ʇʝʨʚʘʷ ʮʠʬʨʘ: 1 ï ɔ-ʣʫʯʠ; 2 ï ʙʳʩʪʨʳʝ ʥʝʡʪʨʦʥʳ. 

ɺʪʦʨʘʷ ʮʠʬʨʘ: 1 -  NaCl; 2 ï ʉʦʨʙʠʪ; 3 ï NaCl + ʉʦʨʙʠʪ.  

ʊʨʝʪʴʷ ʮʠʬʨʘ: ʥʦʤʝʨ ʤʫʪʘʥʪʥʳʭ ʨʘʩʪʝʥʠʡ. 

 



13 

 

ʇʦ ʧʨʦʜʫʢʪʠʚʥʦʡ ʢʫʩʪʠʩʪʦʡ ʯʝʪʢʦʡ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ. ɺʠʜʠʤʦ ʵʪʦ 

ʩʚʷʟʘʥʦ ʩ ʨʘʟʣʠʯʠʝʤ ʛʫʩʪʦʪʳ ʩʪʦʷʥʠʷ ʨʘʩʪʝʥʠʡ ʢʘʢ ʫ ʤʫʪʘʥʪʥʳʭ, ʪʘʢ ʠ ʠʩʭʦʜʥʳʭ ʩʦʨʪʦʚ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʄ3 ʛʣʘʚʥʳʝ ʤʝʪʝʣʢʠ ʤʫʪʘʥʪʥʳʭ ʣʠʥʠʡ ʩʦʨʪʦʚ ʃʠʜʝʨ ʠ ʉʳʨ 

ʉʫʣʫʳ ʦʢʘʟʘʣʠʩʴ ʥʘ 1,0-2,2 ʩʤ ʜʣʠʥʥʝʝ, ʘ ʫ ʩʦʨʪʘ ɸʡʂʝʨʠʤ ʥʘʨʘʚʥʝ ʩ ʠʩʭʦʜʥʦʡ ʬʦʨʤʦʡ. ɺ 

ʄ2 ʥʘʙʣʶʜʘʣʘʩʴ ʦʙʨʘʪʥʘʷ ʢʘʨʪʠʥʘ. 

ʇʦ ʢʦʣʠʯʝʩʪʚʫ ʠ ʤʘʩʩʝ ʟʝʨʝʥ ʩ ʛʣʘʚʥʦʡ ʤʝʪʝʣʢʠ, ʘ ʪʘʢʞʝ ʧʦ ʤʘʩʩʝ ʟʝʨʥʘ ʩ ʦʜʥʦʛʦ 

ʨʘʩʪʝʥʠʷ ʚʩʝ ʚʳʜʝʣʠʚʰʠʝʩʷ ʣʠʥʠʡ ʩʦʨʪʦʚ ɸʡʂʝʨʠʤ ʠ ʃʠʜʝʨ ʧʨʝʚʟʦʰʣʠ ʠʩʭʦʜʥʳʝ ʩʦʨʪʘ. 

ʃʠʥʠʡ ʩʦʨʪʘ ʉʳʨ ʉʫʣʫʳ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʟʝʨʝʥ ʩ ʛʣʘʚʥʦʡ ʤʝʪʝʣʢʠ ʙʳʣʠ ʥʘ ʫʨʦʚʥʝ ʠʩʭʦʜʥʦʡ 

ʬʦʨʤʳ ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʫʩʪʫʧʘʣʠ ʧʦʩʣʝʜʥʝʤʫ, ʘ ʧʦ ʤʘʩʩʝ ʟʝʨʥʘ ʩ ʛʣʘʚʥʦʡ ʤʝʪʝʣʢʠ ʠ ʩ 

ʦʜʥʦʛʦ ʨʘʩʪʝʥʠʷ ʧʨʝʚʦʩʭʦʜʷʪ ʠʩʭʦʜʥʫʶ ʬʦʨʤʫ. ʄʫʪʘʥʪʥʳʝ ʣʠʥʠʡ, ʦʪʣʠʯʘʶʱʠʭʩʷ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʨʦʜʠʪʝʣʴʩʢʠʭ ʬʦʨʤ ʧʨʠ ʚʳʚʝʜʝʥʠʡ 

ʚʳʩʦʢʦʫʨʦʞʘʡʥʳʭ ʩʦʨʪʦʚ.  

ʉʝʤʝʥʘ ʚʩʝʭ ʚʳʜʝʣʠʚʰʠʭʩʷ ʤʫʪʘʥʪʥʳʭ ʣʠʥʠʡ ʧʝʨʝʜʘʥʳ ʚ ʦʪʜʝʣ ʩʝʣʝʢʮʠʠ ʜʣʷ 

ʚʢʣʶʯʝʥʠʷ ʠʭ ʚ ʛʝʥʦʬʦʥʜ ʨʠʩʘ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʢʘʯʝʩʪʚʝ ʨʦʜʠʪʝʣʴʩʢʠʭ ʬʦʨʤ ʨʠʩʘ ʚ 

ʩʠʥʪʝʪʠʯʝʩʢʦʡ ʩʝʣʝʢʮʠʠ.   

ʌʠʥʘʥʩʠʨʦʚʘʥʠʝ. ɼʘʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʝʜʝʥʦ ʚ ʨʘʤʢʘʭ ʧʨʦʛʨʘʤʤʥʦ-ʮʝʣʝʚʦʛʦ 

ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʧʦ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʤ ʧʨʦʛʨʘʤʤʘʤ ʥʘ 2024-2026 ʛʦʜʳ ʄʠʥʠʩʪʝʨʩʪʚʘ 
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ɼᴄʅɼɽʈɯʅ ʀʆʅɼɸʋʐʓ ʉᴄʋʃɽʃɽʈʄɽʅ ʉᴄʋʃɽʃɽʅɼɯʈʋ ɸʈפʓʃʓ ʂתʈɯʐ 

ʉʆʈʊʊɸʈʓʅɸʅ ɸʃʓʅנɸʅ ᴆʅɯʄɼɯʃɯɻɯ ɾᴄʅɽ ʊױɿɼʓʃʓפ ʇɽʅ פʋɸרʐʓʃʓפפɸ 

ʊᴆɿɯʄɼɯʃɯɻɯ ɹʆʁʓʅʐɸ ɽʈɽʂʐɽʃɽʅɻɽʅ ʄ2 ʄʋʊɸʅʊʊʓפ ɯɿɼɽʈɼɯר 

ʉʀʇɸʊʊɸʄɸʉʓ 

 

ɹᴅʢʽʨײʣʳ 1.פ, ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ סʳʣʳʤʜʘʨʳʥʳש ʜʦʢʪʦʨʳ, פʈ ױɸנɸ ʘʢʘʜʝʤʠʛʽ  

ʊʦʭʝʪʦʚʘ ʃ.ᴄ.1, ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ סʳʣʳʤʜʘʨʳʥʳש ʜʦʢʪʦʨʳ, פʈ ױɸנɸ ʘʢʘʜʝʤʠʛʽ  

ɸʣʝʢʩʝʝʥʢʦ ʖ.ɺ.2 

ʂʨʫʛʣʷʢ ɸ.2 

ɽʨʰʠʥ ɿ.3, ʷʜʨʦʣʳץ ʬʠʟʠʢʘ ʞᴅʥʝ ʪʝʭʥʦʣʦʛʠʷ סʳʣʳʤʜʘʨʳʥʳש ʤʘʛʠʩʪʨʽ  

ɸʧʧʘʟʦʚ ʅ.ʆ.4, ʭʠʤʠʷ סʳʣʳʤʜʘʨʳʥʳש ʢʘʥʜʠʜʘʪʳ, ʧʨʦʬʝʩʩʦʨ 

ɾʘʣʙʳʨʦʚ ɸ.ɽ.1, ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ סʳʣʳʤʜʘʨʳʥʳש ʤʘʛʠʩʪʨʽ 

 
1 çʓ.ɾʘϨʘʝʚ ʘʪʳʥʜʘϤʳ ϧʘʟʘϨ ʢϮʨʽʰ ʰʘʨʫʘʰʳʣʳϤʳ ϣɿʀè ɾʐʉ, ϧʳʟʳʣʦʨʜʘ Ϩ., ϧʘʟʘϨʩʪʘʥ  

2 ɹʽʨʽʢʢʝʥ ʷʜʨʦʣʳϨ ʟʝʨʪʪʝʫʣʝʨ ʠʥʩʪʠʪʫʪʳ, ʌʨʘʥʢ ʘʪʳʥʜʘϤʳ ʅʝʡʪʨʦʥʜʳ ʬʠʟʠʢʘ ʟʝʨʪʭʘʥʘʩʳ,  

ɼʫʙʥʘ Ϩ., ʈʝʩʝʡ  
3 çʗʜʨʦʣʳϨ ʊʝʭʥʦʣʦʛʠʷʣʘʨ ʇʘʨʢʽè ɸϧ, ʂʫʨʯʘʪʦʚ Ϩ., ϧʘʟʘϨʩʪʘʥ  

4 ϧʦʨϨʳʪ ɸʪʘ ʘʪʳʥʜʘϤʳ ϧʳʟʳʣʦʨʜʘ ʫʥʠʚʝʨʩʠʪʝʪʽ, ϧʳʟʳʣʦʨʜʘ Ϩ., ϧʘʟʘϨʩʪʘʥ  

 

ɸשʜʘʪʧʘ. ʄʘץʘʣʘʜʘ ɔ-ʩᴅʫʣʝʩʽʤʝʥ ʞᴅʥʝ ʞʝʜʝʣ ʥʝʡʪʨʦʥʜʘʨʤʝʥ ʩᴅʫʣʝʣʝʥʜʽʨʫ ʘʨץʳʣʳ ʘʣʳʥסʘʥ 

ʢװʨʽʰʪʽש ʄ2 ʤʫʪʘʥʪʪʳץ ʽʟʜʝʨʽʥʽש ʽʰʽʥʝʥ ᴇʥʽʤʜʽʣʽʛʽ ʞᴅʥʝ ʪײʟʜʳʣʳץ ʧʝʥ ץʫʘשʰʳʣʳץץʘ ʪᴇʟʽʤʜʽʣʽʛʽ 

ʙʦʡʳʥʰʘ ʝʨʝʢʰʝʣʝʥʛʝʥ ʪװʨʣʝʨʽʥ ʟʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ ʞᴇʥʽʥʜʝ ʤʘʪʝʨʠʘʣʜʘʨ ʢʝʣʪʽʨʽʣʛʝʥ. ɼᴅʥʜʝʨʜʽ 

ʠʦʥʜʘʫʰʳ ʩᴅʫʣʝʣʝʨʤʝʥ ʞᴅʥʝ NaCl ʤʝʥ ʩʦʨʙʠʪʪʽש ʩʫʜʘסʳ ʝʨʽʪʽʥʜʽʩʽʤʝʥ ᴇשʜʝʣʛʝʥ ʢװʨʽʰʪʽש 

ɸʡʂʝʨʽʤ, ʃʠʜʝʨ ʞᴅʥʝ ʉʳʨ ʉײʣʫʳ ʩʦʨʪʪʘʨʳʥʳש ᴇʥʽʤʜʽʣʽʢʪʽש ʩʝʣʝʢʮʠʷʣʳײץ-ץʥʜʳ ʙʝʣʛʽʣʝʨʽ 

ʙʦʡʳʥʰʘ ʝʨʝʢʰʝʣʝʥʛʝʥ 11 ʽʟʽ ʄ2 ײʨʧʘסʳʥʜʘ ʽʨʽʢʪʝʣʽʧ ʘʣʳʥʜʳ. ʆʩʳ ʤʫʪʘʥʪʪʳץ ʽʟʜʝʨʜʽש ʜᴅʥʜʝʨʽ ʄ3 

 שʥʜʽʢ ᴇʩʢʽʥʜʝʨʽʥʽװʜʘʡʜʘ ᴇʥʫ ʵʥʝʨʛʠʷʩʳ ʤʝʥ ᴇʥʛʽʰʪʽʛʽʥ ʞᴅʥʝ 15-ʢסʞʘ ץʳʥʜʘ ʟʝʨʪʭʘʥʘʣʳסʨʧʘײ

ʙʠʽʢʪʽʛʽʥ ʘʥʳץʪʘʫ ʘʨץʳʣʳ ʪײʟʜʳʣʳץ ʧʝʥ ץʫʘשʰʳʣʳץץʘ ʪᴇʟʽʤʜʽʣʽʛʽ ʟʝʨʪʪʝʣʜʽ. ʅᴅʪʠʞʝʩʽʥʜʝ 4 

ʤʫʪʘʥʪʪʳץ ʽʟ ï ʄ3ʃ22-2-2-26; ʄ3ʉ22-1-3-57; ʄ3ʉ22-2-1-67 ʞᴅʥʝ ʄ3ʉ22-2-2-101 ʽʨʽʢʪʝʣʽʧ ʘʣʳʥʜʳ. 

ʆʣʘʨ ʃʠʜʝʨ ʞᴅʥʝ ʉʳʨ ʉײʣʫʳ ʪװʧʢʽ ʩʦʨʪʪʘʨʳʥ ʙʘʩ ʰʘʰʘסʳʥʳײ שʟʳʥʜʳסʳ, ʜᴅʥʜʝʨʽʥʽש ʩʘʥʳ ʤʝʥ 

ʤʘʩʩʘʩʳ ʞᴅʥʝ ʙʽʨ ᴇʩʽʤʜʽʢ ʜᴅʥʜʝʨʽʥʽש ʤʘʩʩʘʩʳ ʙʦʡʳʥʰʘ, ʩʦʣ ʩʝʢʽʣʜʽ ᴇʩʽʤʜʽʢ ʙʦʡʳʥʳש ʘʣʘʩʘʣʳ-

 ʧʢʽ ʩʦʨʪʪʘʨʳʥʘʥװʪ שʪʘʣʜʘʫ ʥᴅʪʠʞʝʣʝʨʽ ʦʣʘʨʜʳ ץʩʪʽ. ʄ3 ᴇʩʽʤʜʽʢʪʝʨʽʥ ʙʠʦʤʝʪʨʠʷʣʳװʳʤʝʥ ʢᴇʟʛʝ ʪס

ʘʨʪʳץ ʝʢʝʥʜʽʛʽʥ ʥʘץʪʳ ʢᴇʨʩʝʪʪʽ. ʆʩʳ ʽʨʽʢʪʝʣʽʧ ʘʣʳʥסʘʥ ʽʟʜʝʨʜʽש ʪץײʳʤʳ ʦʣʘʨʜʳ ʛʝʥʜʽʢ ץʦʨסʘ ץʦʩʫ 

  .ʩʘʪʳʥʜʘ ʩʝʣʝʢʮʠʷ ʙᴇʣʽʤʽʥʝ ʙʝʨʽʣʜʽץʩʝʣʝʢʮʠʷʜʘ ʧʘʡʜʘʣʘʥʫ ʤʘ ץʰʽʥ ʞᴅʥʝ ʩʠʥʪʝʪʠʢʘʣʳװ

ʊʽʨʝʢ ʩᴇʟʜʝʨ. ʢװʨʽʰ, ʩʦʨʪ, ʤʫʪʘʛʝʥʝʟ, ʛʘʤʤʘ-ʩᴅʫʣʝʣʝʨʽ, ʞʳʣʜʘʤ ʥʝʡʪʨʦʥʜʘʨ, ʪײʟʜʳʣʳץ, 

 .ʪᴇʟʽʤʜʽʣʽʢ ,ץʰʳʣʳץʘסʨײץ

  

CHARACTERISTICS OF MUTANT LINES M 2, ISOLATED ON PRODUCTIVITY AND 

RESISTANCE TO SALINITY AND DROUGHT FACTORS, OBTAINED BY TREATMENT OF 

SEEDS OF RICE VARIETIES WITH IONISING AND IRRADIATING RADIATION  
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Annotation. The article presents materials of research results on the study of mutant rice lines 

isolated in M2 on productivity, obtained by treatment with ɔ-rays and fast neutrons on inheritability of 

acquired traits and their resistance to salinity and drought factors. In rice varieties AyKerim, Leader and 

Syr Sylui, seeds of which were irradiated with ionising radiation and treated with aqueous solutions of 

NaCl and sorbitol, 11 mutant lines differing from the initial forms in selection-valuable traits of yield 

structure were isolated in M2. Seeds of these mutant lines were studied for salinity and drought tolerance 

under laboratory conditions by determining germination energy and seed germination, as well as 

measuring the height of 15-day-old seedlings. As a result, 4 mutant lines were isolated: M3L22-2-2-26; 

M3C22-1-3-56; M3C22-1-3-57 and M3C22-2-2-2-101, which are superior to the original varieties Leader 

and Sului Cheese in length, number and grain weight of the main panicle and one plant, as well as differ 

in plant stunting. The data of biometric analysis of M3 plants confirm the superiority of all mutant lines 

over the original varieties in terms of productivity. Seeds of these lines were transferred to the breeding 

department for their inclusion in the rice gene pool and their use in synthetic breeding.    

Keywords: rice, variety, mutagenesis, ionising radiation, salinity, drought, tolerance. 
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ϧʦʨϨʳʪ ɸʪʘ ʘʪʳʥʜʘϤʳ ϧʳʟʳʣʦʨʜʘ ʫʥʠʚʝʨʩʠʪʝʪʽ, ϧʳʟʳʣʦʨʜʘ Ϩ., ϧʘʟʘϨʩʪʘʥ 

 
ɸשʜʘʪʧʘ. פʳʟʳʣʦʨʜʘ ʦʙʣʳʩʳʥʜʘ ʢװʨʽʰ ʝʛʫ ʢᴇʣʝʤʽ ײʣסʘʡʳʧ ɸʨʘʣ ʉʳʨʜʘʨʠʷ ᴇʟʝʥʽ ʘʨץʳʣʳ 

 ʘʥ. ɸʨʘʣסʘʣ שʪʘʨʪʳʣʘ ʙʘʩʪʘʫʳ 1960-1970 ʞʳʣʜʘʨʳ ʙʝʣʝ שʽʟʜʽשʡʳʣʘʪʳʥ ʩʫ ʤᴇʣʰʝʨʽ ʘʟʘʡʳʧ ʪʝײץ

ʪʝשʽʟʽʥʽש ʩʫʳ ʘʧʘʪʪʳץ ʞʘסʜʘʡסʘ ʜʝʡʽʥ ʪʘʨʪʳʣʳʧ, ʪʝשʽʟʜʽש ʢʽʰʽ ɸʨʘʣ ʙʦʣʳʧ ʝʢʽʛʝ ʙᴇʣʽʥʫʽ 

ʩʘʣʜʘʨʳʥʘʥ ʪʝשʽʟ ʪװʙʽʥʜʝʛʽ ʪײʟʜʳ ʰᴇʛʽʥʜʽʣʝʨ ʘʫʘסʘ ʪʘʨʘʧ, ʘʡʤʘץʪʘסʳ ʝʛʽʩʪʽʢ ʞʝʨʣʝʨʜʽש ʙʝʪʢʽ 

 ʳʤʳ ʤʝʥ ᴇʥʽʤʜʽʣʽʛʽʥʝ ʢʝʨʽסʰʳ שʳʣʜʘʨʳʥʳץʳ ʜʘסʘʙʘʪʳʥ ʩʦʨʣʘʥʜʳʨʳʧ ʘʫʳʣ ʰʘʨʫʘʰʳʣʳץ ʥʘʨʣʳײץ

ᴅʩʝʨʽʥ ʪʠʛʽʟʝ ʙʘʩʪʘʜʳ. ɾʘʟ ʘʡʣʘʨʳʥʜʘ ʘʫʘ ʨʘʡʳʥʳ40 ש ʛʨʘʜʫʩʪʘʥ ʞʦסʘʨʳ ʳʩʪʳץ ʞᴅʥʝ ʘʫʘʥʳש 

 ʘʥ ʞʝʨʣʝʨʜʝץʳʥ ʦʨʥʘʣʘʩץʞʝʨ ʙʝʪʽʥʝ ʞʘ שʳʟʘ ʩʫʣʘʨʜʳ ץʳʥʘ ʙʘʡʣʘʥʳʩʪʳ ʞʝʨ ʘʩʪʳʣʳסʪʳʣʳץʘסʨײץ

ʪʦʧʳʨʘץʪʳש ʞʦסʘʨסʘ ײץʥʘʨʣʳ ץʘʙʘʪʳʥʳש ʪײʟʜʘʥʳʧ ʩʦʨʣʘʥʫ ʧʨʦʮʝʩʩʽ ʞװʨʝ ʙʘʩʪʘʜʳ. ʂװʨʽʰ ʜʘץʳʣʳ 

ʢᴇʧʪʝʧ ʝʛʽʣʫʽʥʝ ʙʘʡʣʘʥʳʩʪʳ 1970 ʞʳʣʜʘʨʜʘʥ ʙʘʩʪʘʧ ʘʡʤʘץʪʘ ʝʛʽʩʪʽʢ ʞʝʨʣʝʨʜʽ ʠʥʞʝʥʝʨʣʽʢ ʞװʡʝʛʝ 

ʢʝʣʪʽʨʫ ʞײʤʳʩʪʘʨʳ ʙʘʩʪʘʣʜʳ. ʀʥʞʝʥʝʨʣʽʢ ʞװʡʝʛʝ ʢʝʣʪʽʨʽʣʛʝʥ ʞʝʨʣʝʨʜʝ ʞʦʙʘʣʳץ ʥʝʛʽʟʜʝ ʞʝʨ 

ʘʩʪʳʣʳץ ʳʟʘ ʩʫʣʘʨʜʳש ʜʝשʛʝʡʽʥ ʙʘץʳʣʘʫסʘ ʞᴅʥʝ ʪײʟʜʳʣʳסʳʥ ʘʥʳץʪʘʫסʘ װʣʛʽ ʘʣʫ װʰʽʥ ʙʘץʳʣʘʫ 

 .ʙʳʨʣʘʨʳ ʦʨʥʘʪʳʣʜʳײץ

ɸʨʘʣ ʪʝשʽʟʽʥʽש ʵʢʦʣʦʛʠʷʣʳץ ʘʧʘʪ ʘʡʤʘסʳʥʘ ʞʘץʳʥ ʦʨʥʘʣʘʩץʘʥʜʳץʪʘʥ ʘʫʜʘʥʥʳש ʩʫʘʨʤʘʣʳ 

ʞʝʨʣʝʨʽ ʘʫʳʣ ʰʘʨʫʘʰʳʣʳץ ʜʘץʳʣʜʘʨʳʥʘʥ ʞʘץʩʳ ᴇʥʽʤ ʘʣʫ װʰʽʥ ʝʨʝʢʰʝ ʢװʪʽʤʜʽ ץʘʞʝʪ ʝʪʝʜʽ. 

ɽʛʽʩʪʽʢ ʞʝʨʣʝʨʜʽ ʢװʪʽʧ ï ʙʘʧʪʘʫ ʘʛʨʦʪʝʭʥʠʢʘʣʳץ ʪʘʣʘʧʪʘʨסʘ ʩʘʡ ʞװʨʛʽʟʽʣʫʽ ʪʠʽʩ. 

ʉʦסשʳ ʞʳʣʜʘʨʳ ʉʳʨʜʘʨʠʷ ᴇʟʝʥʽʥʝ ʩʫʜʳש ʘʟ ʤᴇʣʰʝʨʜʝ ʪװʩʫʽʥʝ ʙʘʡʣʘʥʳʩʪʳ ʢװʨʽʰ 

ʜʘץʳʣʳʥʘ ʩʫʜʳש ʞʝʪʽʩʧʝʫʰʽʣʽʛʽ ʙʘʡץʘʣʫʜʘ. ʉʦʥʳש ʩʘʣʜʘʨʳʥʘʥ ʢװʨʽʰ ʜʘץʳʣʳʥ ʘʟ ʤᴇʣʰʝʨʜʝ ʝʛʽʧ, 

ʦʥʳש ʩʫʜʳ ʘʟ ץʘʞʝʪ ʝʪʝʪʽʥ ʜʘץʳʣʜʘʨ ʝʛʫʛʝ ʪʘʣʧʳʥʳʩ ʞʘʩʘʣʫʜʘ.  
ʊʨ̔ʝʢ ʩᴇʟʜʝʨ: ʪʦʧʳʨʘץ, ʩʫʘʨʤʘʣʳ ʞʝʨʣʝʨ, ʛʠʜʨʦʛʝʦʣʦʛʠʷ, ʩʫ, ʝʛʽʩ ʘʣץʘʙʳ, ʢװʨʽʰ. 
 

ʂʽʨʽʩʧʝ. פʘʟʘʣʳ ʘʫʜʘʥʳʥʳש ʘʫʘ ʨʘʡʳ ʞʘʟ ʘʡʳʥʜʘ ᴇʪʝ ʳʩʪʳץ ,ץʳʩ ʘʡʣʘʨʳʥʜʘ ᴇʪʝ 

ʩʫʳץ ʘʷʟʜʳ ʙʦʣʳʧ ʢʝʣʝʜʽ. ɾʘʟ ʘʡʣʘʨʳʥʜʘ ʪʝʤʧʝʨʘʪʫʨʘʩʳ +30 +45 ʛʨʘʜʫʩץʘ ʜʝʡʽʥ 

ʢᴇʪʝʨʽʣʝʜʽ. ɽש ʳʩʪʳץ ʤʝʟʛʽʣ ʰʽʣʜʝ ʘʡʳʥʘ ʢʝʣʝʜʽ. פʳʩ ʘʡʣʘʨʳʥʜʘ ʘʫʘ ʪʝʧʝʨʘʪʫʨʘʩʳ ï 25 

ʛʨʘʜʫʩץʘ ʜʝʡʽʥ ʪᴇʤʝʥʜʝʡʜʽ (1-ʢʝʩʪʝ). ɽש ʩʫʳץ ʢʝʟ ץʘשʪʘʨ, ʘץʧʘʥ ʘʡʣʘʨʳʥʘ ʢʝʣʝʜʽ. ɾʘʟ 

ʘʡʣʘʨʳʥʜʘ ʞʘʫʳʥ ï ʰʘʰʳʥ ᴇʪʝ ʘʟ ʞʘʫʘʪʳʥʜʳץʪʘʥ ʘʫʘ ʳʣסʘʣʩʳʟ ײץʨסʘץ ʙʦʣʳʧ ʢʝʣʝʜʽ. 

ʂװʨʽʰ ʝʛʫʛʝ ץʦʣʘʡʣʳ ʢʝʟ ʤʘʤʳʨ ʘʡʳʥʳש ʝʢʽʥʰʽ ʞᴅʥʝ װʰʽʥʰʽ ʦʥʢװʥʜʽʛʽ ʙʦʣʳʧ ʩʘʥʘʣʘʜʳ 

[1, 2]. ɾʘʫʳʥ ï ʰʘʰʳʥʥʳש ᴇʪʝ ʘʟ ʤᴇʣʰʝʨʜʝ ʙʦʣʫʳʥʳש ʞᴅʥʝ ʘʪʤʦʩʬʝʨʘʣʳץ ʳʣסʘʣʜʳש ᴇʪʝ 

ʘʟ ʪװʩʫʽʥʝ ʙʘʡʣʘʥʳʩʪʳ ʘʫʜʘʥʥʳש ʢʣʠʤʘʪʪʳץ ʞʘסʜʘʡʳ ʩʫʘʨʤʘʣʳ ʜʘץʳʣʜʘʨʜʳ ʝʛʫʛʝ 

-ʥʝʛʽʟʛʽ ʢᴇʨʩʝʪʢʽʰʪʝʨʽ 2 שʩʫʘʨʤʘʣʳ ʞʝʨʣʝʨʽʥʽ שʘʟʘʣʳ ʘʫʜʘʥʳʥʳפ .ʦʣʘʡʣʳ ʙʦʣʳʧ ʢʝʣʝʜʽץ

ʢʝʩʪʝʜʝ ʢᴇʨʩʝʪʽʣʛʝʥ. פʘʟʽʨʛʽ ʢʝʟʜʝ ʘʫʜʘʥʜʘ 31120 ʛʘ ʩʫʘʨʤʘʣʳ ʝʛʽʩʪʽʢ ʞʝʨ ʙʘʨ, ʦʥʳש ʽʰʽʥʜʝ 

ʠʥʞʝʥʝʨʣʽʢ ʞװʡʝʛʝ ʢʝʣʪʽʨʽʣʛʝʥʽ 19619. 

-ʧʘʨʳʥʘ ʩᴅʡʢʝʩ 31024 ʛʝʢץʙʝʨʛʝʥ ʘ שʘʪʳʥʘʩʪʘʨʳ ʙᴇʣʽʤʽʥʽץ ʘʟʘʣʳ ʘʫʜʘʥʳʥʜʘ ʞʝʨפ

ʪʘʨ ʩʫʘʨʤʘʣʳ ʞʝʨ ʧʘʡʜʘʣʘʥʳʣʫʜʘ, ʦʥʳש ʽʰʽʥʜʝ ʠʥʞʝʥʝʨʣʽʢ  ʞװʡʝʛʝ ʢʝʣʪʽʨʽʣʛʝʥ ʞʝʨʣʝʨ 

19119 ʛʘ. פʘʟʽʨʛʽ ʢʝʟʜʝ ʘʫʜʘʥʜʘסʳ  ʽʨʽ ʩʫʘʨʤʘʣʳ ʞʝʨ ʧʘʡʜʘʣʘʥʫʰʳʣʘʨ ץʘʪʘʨʳʥʘ ʞʘʪʘʪʳʥ-

ʜʘʨ: çʈɿɸ ï ɸɻʈʆè ɾʐʉ, çʉʳʨ ï ʄʘʨʞʘʥʳè ɾʐʉ, çɾʘʣʘשʪᴇʩ ʙʘʪʳʨè ɾʐʉ, çɸɻʈʆ ï 

ᴆʨʢʝʥè ɾʐʉ, çJankent Agroè ɾʐʉ, çɸʣʰʳʥè ɾʐʉ, çɸץʤʘʨʞʘʥè ï ʰʘʨʫʘ ץʦʞʘʣʳסʳ, 

çʄʝʨʝʡè ï ʰʘʨʫʘ ץʦʞʘʣʳסʳ, çᴆʪʝè - ʰʘʨʫʘ ץʦʞʘʣʳסʳ, çɹʝʨʝʢʝè ʰʘʨʫʘ ץʦʞʘʣʳסʳ. 
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1-ʢʝʩʪʝ ï פʘʟʘʣʳ ʘʫʜʘʥʳʥʳש ʘʫʘ ʨʘʡʳ 

 

ʂᴇʨʩʝʪʢʽʰ 

 

ɸʡʣʘʨ ɹʽʨ 

ʞʳʣ-

 ʳס

ʦʨʪʘ-

ʰʘ 

2023 2024 

ʍ ʍɯ ʍɯI ɯ ɯɯ ɯII  IV  V VI  VII  VIII  IX  

1 2 3 4 5 6 7 8 9 10 11 12 13 14 

ɸʫʘʥʳש 

ʪʝʤʧʝʨʘʪʫ-

ʨʘʩʳ 

-2,5 -8,6 -26,9 -22,0 -21,6 10,8 -0,4 6,5 14,4 12,5 11,5 4 141,7 

ɸʫʘʥʳש 

ʳʣסʘʣʜʳʣʳסʳ 
11,2 8 21,3 18,2 10,4 10,5 28,1 42,1 1,2 7,6 5,6 2,6 166,8 

ɾʘʫʳʥ 

ʰʘʰʳʥ, ʤʤ 
64 68 71 80 70 67 50 53 37 48 46 46 700 

 
2-ʢʝʩʪʝ ï פʘʟʘʣʳ ʘʫʜʘʥʳʥʳש ʩʫʘʨʤʘʣʳ ʞʝʨʣʝʨʽʥʽש ʢᴇʨʩʝʪʢʽʰʪʝʨʽ 

 

ʈ/ʩ ʂᴇʨʩʝʪʢʽʰʪʝʨ ᴆʣʰʝʤ ʙʽʨʣʽʛʽ ʂᴇʣʝʤʽ 

1 ʉʫʘʨʤʘʣʳ ʞʝʨʣʝʨ ʛʘ 31024 

2 ʀʥʞʝʥʝʨʣʽʢ ʞװʡʝʜʝʛʽ ʞʝʨʣʝʨ ʛʘ 19119 

3 ɹʘץʳʣʘʫסʘ ʘʣʳʥסʘʥ ʞʝʨʣʝʨ ʛʘ 19015 

4 ʇʘʡʜʘʣʘʥʳʣʤʘסʘʥ ʞʝʨʣʝʨ ʛʘ 13989 

 

ʄʘʡʜʘ ʘʫʳʣ ʰʘʨʫʘʰʳʣʳײץ ץʨʳʣʳʤʜʘʨʳ ʠʝʣʽʛʽʥʜʝʛʽ ʞʝʨʜʽש ʘʟʜʳסʳʥʘʥ, ʘʫʳʣ ʰʘ-

ʨʫʘʰʳʣʳץ ʪʝʭʥʠʢʘʣʘʨʳʥʳש ʞʝʪʽʩʧʝʫʰʽʣʽʛʽ ʩʘʣʜʘʨʳʥʘʥ ʩʫʘʨʤʘʣʳ ʞʝʨʣʝʨʜʽ ʪʠʽʤʜʽ ʧʘʡʜʘ-

ʣʘʥʘ ʘʣʤʘʡ ʢʝʣʝʜʽ. ʉʫʘʨʤʘʣʳ ʞʝʨʣʝʨʜʽ ʞʝʢʝ ʞʝʨ ʠʝʣʽʢʪʝʨʽʥʽש, ʪʦʣʳץ ʧʘʡʜʘʣʘʥʘ ʘʣʤʘʫʳ 

ʩʝʙʝʙʽʥʝʥ ʘʫʳʣ ʰʘʨʫʘʰʳʣʳץ ʜʘץʳʣʜʘʨʳʥ ʝʛʫʜʽש ʘʫʳʩʧʘʣʳ ʪᴅʨʪʽʙʽ ʙײʟʳʣʳʧ ʝʛʽʩʪʽʢ 

ʞʝʨʣʝʨʜʽײץ שʥʘʨʣʳסʳʥ ʩʘץʪʘʧ, ʘʛʨʦʪʝʭʥʠʢʘʣʳץ ʪʘʣʘʧʪʘʨסʘ ʩʘʡ  ʢװʪʽʧ ʙʘʧʪʘʫ ʞײʤʳʩʪʘʨʳ 

ʫʘץʳʪʳʣʳ ʜײʨʳʩ ʞװʨʛʽʟʽʣʤʝʫʜʝ. ʉʦʥʳש ʩʘʣʜʘʨʳʥʘʥ ʝʛʽʩʪʽʢ ʞʝʨʣʝʨʜʽײץ שʥʘʨʣʳסʳ ʘʟʘʡʳʧ 

ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ ʜʘץʳʣʜʘʨʳʥʘʥ ץʘʞʝʪ ʤᴇʣʰʝʨʜʝ ʤʦʣ ᴇʥʽʤ ʘʣʫ ʤװʤʢʽʥʰʽʣʽʛʽ ʘʟʘʶʜʘ.  

ɿʝʨʪʪʝʫ ʤʘʪʝʨʠʘʣʜʘʨʳ ʤʝʥ ᴅʜʽʩʪʝʨʽ. ʉʦסשʳ ʞʳʣʜʘʨʳ ʽʨʽ ʞʝʨ ʧʘʡʜʘʣʘʥʫʰʳʣʘʨʜʳש 

ʠʝʣʽʛʽʥʜʝʛʽ ʠʥʞʝʥʝʨʣʽʢ ʞװʡʝʛʝ ʢʝʣʪʽʨʽʣʛʝʥ ʞʝʨʣʝʨʜʝ ʩʫʘʨʤʘ ʢʘʥʘʣʜʘʨ ʤʝʥ ʽʰʢʽ ʜʨʝʥʘʞʜʳץ 

ʞװʡʝʣʝʨʜʽ ʪʘʟʘʣʘʫ ʞᴅʥʝ ʩʫ ʰʳץʧʘʡʪʳʥ ʘʪʳʟʜʘʨʜʳ ʣʘʟʝʨʣʽʢ ײץʨʳʣסʳʣʘʨ ʢᴇʤʝʛʽʤʝʥ ץʘʡʪʘ 

ʪʝʛʽʩʪʝʫ ʞײʤʳʩʪʘʨʳ ʞʘץʩʳ ʞװʨʛʽʟʽʣʫʜʝ. ɸʪʘʣסʘʥ ʽʩ ʰʘʨʘʣʘʨʜʳש ʘʨץʘʩʳʥʜʘ ʙײʣ 

ʰʘʨʫʘʰʳʣʳץʪʘʨ ʘʫʳʣ ʰʘʨʫʘʰʳʣʳץ ʜʘץʳʣʜʘʨʳʥʘʥ ʞʘץʩʳ ᴇʥʽʤ ʘʣʫסʘ ץʦʣ ʞʝʪʢʽʟʫʜʝ. 

 ʨʳʣʳʤʜʘʨ ʩʘʥʳײץ ʳʣʜʘʨʳʥ ᴇʥʜʽʨʝʪʽʥץʳ ʜʘסʘʟʘʣʳ ʘʫʜʘʥʳʥʜʘ ʘʫʳʣ ʰʘʨʫʘʰʳʣʳפ

ʙʘʨʣʳסʳ - 33, ʦʥʳש ʽʰʽʥʜʝ ʞʘʫʘʧʢʝʨʰʽʣʽʛʽ ʰʝʢʪʝʫʣʽ ʩʝʨʽʢʪʝʩʪʽʢʪʝʨ - 12, ᴇʥʜʽʨʽʩʪʽʢ 

ʢʦʦʧʝʨʘʪʠʚʪʝʨ - 5 ʞᴅʥʝ ʰʘʨʫʘ ץʦʞʘʣʳץʪʘʨʳʥʳש ʩʘʥʳ ï 16 (3-ʢʝʩʪʝ). 

2023 ʞʳʣʳ ʘʫʳʣʰʘʨʫʘʰʳʣʳץ ʜʘץʳʣʜʘʨʳʥ ʝʛʫʛʝ ʙʘʨʣʳסʳ ï 17377 ʛʝʢʪʘʨ ʩʫʘʨʤʘʣʳ 

ʞʝʨ ʧʘʡʜʘʣʘʥʳʣʜʳ, ʦʥʳש ʽʰʽʥʜʝ ʢװʨʽʰ ʝʛʫʛʝ - 6450 ʛʝʢʪʘʨ, ʞʘʟʜʳץ ʙʠʜʘʡסʘ - 281 ʛʘ, ʘʨʧʘ - 

130 ʛʝʢʪʘʨ, ʪʘʨʳ ʝʛʫʛʝ - 15 ʛʝʢʪʘʨ, ʢװʥʙʘסʳʩ ʝʛʫʛʝ - 15 ʛʝʢʪʘʨ, ʤʘץʩʘʨʳ ʝʛʫʛʝ - 50 ʛʘ, ʞʘשʘ 

ʞʦשʳʰץʘ ʝʛʫʛʝ - 2717 ʛʝʢʪʘʨ, ʢᴇʥʝ ʞʦשʳʰץʘסʘ - 4720 ʛʝʢʪʘʨ, ʩװʨʣʝʤʜʽʢ ʞװʛʝʨʽ ʝʛʫʛʝ - 615 

ʛʘ, ʢᴇʢᴇʥʽʩ, ʙʘץʰʘ, ʢʘʨʪʦʧ ʜʘץʳʣʜʘʨʳʥ  ʝʛʫʛʝ - 2380 ʛʝʢʪʘʨ [3]. 

ɽʛʽʩʪʽʢʢʝ ʧʘʡʜʘʣʘʥʳʣʤʘסʘʥ ʞʝʨ ʢᴇʣʝʤʽ ï 14104ʛʘ. ɹײʣ ʞʝʨʣʝʨʜʽש ʙʘʨʣʳסʳ ᴅʨʪװʨʣʽ 

ʰʘʨʫʘʰʳʣʳץ ʩʝʙʝʧʪʝʨʤʝʥ ʧʘʡʜʘʣʘʥʳʣʤʘʡ ץʘʣסʘʥ. ʉʫʘʨʤʘʣʳ ʝʛʽʩʪʽʢ ʞʝʨʣʝʨʜʝʛʽ ʢʘʥʘʣʜʘʨ 

ʞװʡʝʩʽ ʝʛʽʩʪʽʢ ʘʣץʘʧʪʳ ʩʫʤʝʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ. ɼʨʝʥʘʞʜʳץ ʞᴅʥʝ ץʘʰʳʨʪץʳ ʢʘʥʘʣʜʘʨ 

ʞװʡʝʩʽ  ʢװʨʽʰʪʝʥ ʰʳץץʘʥ ץʘʰʳʨʪץʳ ʩʫʣʘʨ ʤʝʥ ʞʝʨ ʙʝʪʽʥʝ ʞʘץʳʥ ʞʘʪץʘʥ ʞʝʨ ʘʩʪʳʣʳץ ʳʟʘ 

ʩʫʣʘʨʜʳ ʝʛʽʩʪʽʢʪʝʥ ʪʳʩ ʞʝʨʣʝʨʛʝ ʫʘץʳʪʳʣʳ ʰʳסʘʨʳʧ ʦʪʳʨʫʜʳ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ ʢʝʨʝʢ. 

 



20 

 

3-ʢʝʩʪʝ ï ɸʫʳʣ ʰʘʨʫʘʰʳʣʳץ ʙʘסʳʪʳʥʜʘסʳ ʞʝʨʣʝʨʜʽ ʝʛʝʣʝʥʫʽ ʙʦʡʳʥʰʘ ʰʘʨʫʘʣʳץ, 

ʬʝʨʤʝʨʣʽʢ, ʞʝʢʝ ʢᴅʩʽʧʢʝʨʣʝʨʜʽש ʩʘʥʳ 

 
ˉ 

ʨ/ʩ 

ɸʫʳʣ  ʰʘʨʫʘʰʳʣʳץ        ʘʪʘʫʣʘʨʳ ɸʫʳʣ ʰʘʨʫʘʰʳʣʳץ ʙʘסʳʪʳʥʜʘסʳ ʞʝʨʣʝʨʽ ʙʘʨ, 

ʐʌʐ, ʙʽʨʣʽʢ 

1 ʊװʢʪʽʙʘʝʚ 4 

2 ᴆʨʢʝʥʜʝʫ 3 

 ʦʞʘʙʘʭʳ 3פ 3

4 ɹʝʢʘʨʳʩʪʘʥ ʙʠ 2 

5 ɹʽʨʣʽʢ 1 

6 ɾʘʥץʦʞʘ 2 

7 ɹʘʩץʘ ʰʘʨʫʰʳʣʳץʪʘʨ 18 

ɸʫʜʘʥ  ʙʦʡʳʥʰʘ: 33 

 

ɸʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ ʜʘץʳʣʜʘʨʳʥʘ ʩʫʘʨʤʘ ʩʫʣʘʨ ʫʘץʳʪʳʣʳ, ʜʝʨ ʢʝʟʽʥʜʝ ʞʝʪʢʽʟʽʣʫʽ 

 ʳʟʳ ʟʦʨ. ʄʘʛʠʩʪʨʘʣʴʜʳשʤʘ שʤʳʩ ʽʩʪʝʫʽʥʽײʘʫʩʳʟ ʞץʘ שʡʝʩʽʥʽװʰʽʥ ʩʫʘʨʤʘ ʢʘʥʘʣʜʘʨ ʞװ

ʢʘʥʘʣʜʘʨ ʤʝʥ ʽʰʢʽ ʰʘʨʫʘʰʳʣʳץ ʢʘʥʘʣʜʘʨʳ ʞʦʙʘʣʳץ ʪʘʣʘʧʪʘʨסʘ ʩʘʡ ʫʘץʳʪʳʣʳ ʪʘʟʘʣʘʥʳʧ 

ʦʪʳʨʳʣʫʳ ʢʝʨʝʢ. ʂʘʥʘʣʜʘʨ ʞװʡʝʩʽʥʜʝʛʽ ʩʫ ʪʦʩʧʘʣʘʨʳ ʤʝʥ ʙʘʩץʘʜʘ ʛʠʜʨʦʪʝʭʥʠʢʘʣʳץ 

 שʤʳʩʪʘʨʳʥʳײʘʥ ʛʠʜʨʦ ʢᴇʧʽʨʣʝʨ ʪʝʢʩʝʨʽʣʽʧ, ʞᴇʥʜʝʫ ʞסʳʣʘʨ, ʩʫ ᴇʣʰʝʫʛʝ ʘʨʥʘʣסʨʳʣײץ

ʫʘץʳʪʳʣʳ ʞװʨʛʽʟʽʣʽʧ ʦʪʳʨʳʣʫʳʥʳש ʜʘ ʤʘשʳʟʳ ʟʦʨ [4-6]. 

ʀʥʞʝʥʝʨʣʽʢ ʞװʡʝʛʝ ʢʝʣʪʽʨʽʣʝʛʥ ʞʝʨʣʝʨʜʝʛʽ ʜʨʝʥʘʞʜʳץ ʞᴅʥʝ ץʘʰʳʨʪץʳ ʢʘʥʘʣʜʘʨ 

ʞװʡʝʩʽ ʳʟʘ ʩʫʣʘʨʜʳ ʝʛʽʩʪʽʢʪʝʥ ʪʳʩ ʞʝʨʣʝʨʛʝ ʫʘץʳʪʳʣʳ ʰʳסʘʨʫʜʳ ץʘʤʪʘʤʘʩʳʟ ʝʪʫʽ װʰʽʥ 

ʞʦʙʘʣʳץ ʪʘʣʘʧʪʘʨסʘ ʩʘʡ ʙʦʣʳʧ, ʞᴇʥʜʝʫ ï ʪʘʟʘʣʘʫ ʞײʤʳʩʪʘʨʳ ʫʘץʳʪʳʣʳ ʞװʨʛʽʟʽʣʽʧ 

ʦʪʳʨʳʣʫʳ ץʘʞʝʪ. ɹײʣ ʞײʤʳʩʪʘʨʜʳש ʦʨʳʥʜʘʣʤʘʫʳ ʝʛʽʩʪʽʢʪʝʥ ʪʳʩ ʞʝʨʣʝʨʛʝ ʜʝʨ ʢʝʟʽʥʜʝ 

ʰʳסʘʨʳʣʤʘסʘʥ ʪײʟʜʳʣʳסʳ ʞʦסʘʨʳ ʳʟʘ ʩʫʣʘʨ ʪʦʧʳʨʘץʪʳש ʞʦסʘʨסʳ ײץʥʘʨʣʳ ץʘʙʘʪʳʥ 

ʪײʟʜʘʥʜʳʨʳʧ, ʝʛʽʩʪʽʢ ʞʝʨʜʽש ʩʦʨʣʘʥʫʳʥʘ ᴅʢʝʣʽʧ ʩʦץʪʳʨʘʜʳ.  

ʉʫʘʨʤʘʣʳ ʘʣץʘʧ ʢװʨʜʝʣʽ ʛʠʜʨʦʛʝʦʣʦʛʠʷʣʳץ ʝʨʝʢʰʝʣʽʢʪʝʨʽʤʝʥ ʰʝʢʪʝʣʝʜʽ. ɻʝʦʣʦʛʦ-

ʣʠʪʦʣʦʛʠʷʣʳץ ʽʰʢʽ ʢᴇʨʽʥʽʩʢʝ ץʘʨʘסʘʥʜʘ ʞʝʨʜʽש ʙʝʪʢʽ ץʘʙʘʪʳʥʘʥ, ʩʫ ץʦʨʳʥʳש ʦʨʥʘʣʘʩʫ 

ʜʝשʛʝʡʽʥʝ ʜʝʡʽʥ ʝʢʽ ץʘʙʘʪʪʳ ײץʤʜʳ ï ʤʘʡʜʘ ʪʦʧʳʨʘץʪʘʨʜʳש ʞᴅʥʝ ᴅʨʪװʨʣʽ ʤʝʭʘʥʠʢʘʣʳץ 

ʛʨʘʥʫʣʜʘʥסʘʥ ײץʤʜʳ, ʩʘʟʜʳ ʪʦʧʳʨʘץʪʘʨʜʘʥ ʪײʨʘʜʳ. ʉʫʘʨʤʘʣʳ ʘʣץʘʧʪʘʨʜʳש 

ʛʠʜʨʦʛʝʦʣʦʛʠʷʣʳץ ʞʘסʜʘʡʳʥʳש ʪʘסʳ ʙʽʨ ʝʨʝʢʰʝʣʽʛʽ ʞʝʨ ʘʩʪʳʣʳץ ʩʫʳʥʳש ʞʳʣʞʳʤʘʡ 

ʘסʳʥʩʳʟ ʞʘʪʫʳʥʜʘ. ʉʦʥʜʳץʪʘʥʜʘ ʞʝʨ ʘʩʪʳʣʳץ ʩʫʜʳש ʥʝʤʝʩʝ ʪʦʧʳʨʘץʪʳש ʙʝʣʛʽʣʽ 

ʘʵʨʘʮʠʷʣʳץ ʙᴇʣʽʛʽʥʜʝ ʪײʟʜʳש ʢᴇʧ ʞʠʥʘʣʫʳʥʘ ʤװʤʢʽʥʜʽʢ ʘʣʘʜʳ. ʉʫʘʨʤʘʣʳ ʞʝʨʣʝʨʜʽש 

ʛʝʦʤʦʨʬʦʣʦʛʠʷʣʳץ ʞʘסʜʘʡʳ, ʷסʥʠ ʪᴇʨʪʪʽʢ ʞᴅʥʝ װʰʪʽʢ ʜᴅʫʽʨʜʝʛʽ  ײץʨʳʣʳʤʜʘʨסʘ ʞʝʨ 

ʘʩʪʳʣʳץ ʩʫʜʳש ᴇʟʛʝʨʽʩʪʝʨʽ ᴅʩʝʨ ʝʪʧʝʡʜʽ [7, 8]. 

ɸʫʳʣʰʘʨʫʘʰʳʣʳץ ʜʘץʳʣʜʘʨʳʥ ᴇʩʽʨʝʪʽʥ ʞʝʨʣʝʨʜʽש ʤʝʣʠʦʨʘʪʠʚʪʽʢ ʞʘסʜʘʡʳʥ 

ʞʘץʩʘʨʪʫ ʤʘץʩʘʪʳʥʜʘ ʘʣץʘʧʪʘסʳ ʩʫ ʞװʡʝʣʝʨʽ ʨʝʢʦʥʩʪʨʫʢʮʠʷʣʘʫ, ʘʛʨʦʤʝʣʠʦʨʘʮʠʷʣʘʫ ʞᴅʥʝ 

ʩʫʘʨʤʘʣʳ ʘʣץʘʧʪʳ ʢʝשʝʡʪʫ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʆסʘʥ ʩᴅʡʢʝʩ ʪʦʧʳʨʘץʪʳש ʩʫ ʩʽשʽʨʛʽʰʪʽʛʽ, ʩʫ 

 ʜʘʡʳʥסʤʝʣʠʦʨʘʪʠʚʪʽʢ ʞʘ שʘʙʳʣʜʘʥʫ ʝʨʝʢʰʝʣʽʛʽ ʘʨʪʘʪʳʥ ʙʦʣʘʜʳ. ʉʫʘʨʤʘʣʳ ʞʝʨʣʝʨʜʽץ

ʪʝʢʩʝʨʽʧ ʦʪʳʨʫ ʤʘץʩʘʪʳʥʜʘ ʘʫʜʘʥ ʪʝʨʨʠʪʦʨʠʷʩʳʥʜʘ ʞײʤʳʩ ʽʩʪʝʡʪʽʥ 147 ʜʘʥʘ ʞʝʨ ʘʩʪʳʣʳץ 

ʩʫʳʥʳש ʜʝשʛʝʡʽʥ ᴇʣʰʝʡʪʽʥ ײץʙʳʨʣʘʨ ʦʨʥʘʣʘʩץʘʥ [9, 10]. 

ʉʫʘʨʤʘʣʳ ʞʝʨʣʝʨʜʽש ʤʝʣʠʦʨʘʪʠʚʪʽʢ ʞʘסʜʘʡʳʥ ʪʦʣʳץ ʟʝʨʪʪʝʫ װʰʽʥ ʠʥʞʝʥʝʨʣʽʢ 

ʪײʨʘץʪʳ ʛʠʜʨʦʛʝʦʣʦʛʠʷʣʳץ ʞʝʨ ʘʩʪʳʣʳײץ ץʙʳʨʣʘʨ ʘʨץʳʣʳ ʩʫ ʜʝשʛʝʡʽʥ ᴇʣʰʝʧ, ʦʣʘʨʜʘʥ 

ʭʠʤʠʷʣʳץ ʘʥʘʣʠʟʜʝʨ װʰʽʥ װʣʛʽʣʝʨ ʘʣʫ ʞʝʨʜʽש ʤʝʣʠʦʨʘʪʠʚʪʽʢ ʞʘסʜʘʡʳʥʳש ʙʽʨ ʬʘʢʪʦʨʳ 

ʙʦʣʘʜʳ. ɹײʣ ʞײʤʳʩʪʘʨ ʞʳʣ ʢᴇʣʝʤʽʥʜʝ ʞʝʨ ʘʩʪʳʣʳץ, ʩʫʜʳ ʘʡʳʥʘ ʙʽʨ ʨʝʪ ᴇʣʰʝʧ, ʘʣ ʞʝʨ 

ʘʩʪʳʣʳץ ʩʫʜʳ ʭʠʤʠʷʣʳײץ ץʨʘʤʳʥ ʘʥʳץʪʘʫ, ʝʛʽʩ ʝʛʽʣʛʝʥʛʝ ʜʝʡʽʥ,   ʥʘʫʨʳʟ  ʘʡʳʥʜʘ ʞᴅʥʝ 

ʪʘʤʳʟ ʘʡʳʥʜʘ 0,5 ʣʠʪʨ ʢᴇʣʝʤʽʥʜʝ ʩʫ ʞʠʥʘʣʘʜʳ. ɾʝʨ ײץʙʳʨʣʘʨ ʘʨץʳʣʳ ʞʝʨ ʘʩʪʳʣʳץ ʩʫʜʳש 

ʜʝשʛʝʡʽʥ ᴇʣʰʝʫ ʢᴇʨʩʝʪʢʽʰʪʝʨʽ ʞᴅʥʝ ʦʥʳש ʤʠʥʝʨʘʣʠʟʘʮʠʷ ʢᴇʨʩʝʪʢʽʰ ʢʘʨʪʘʩʳ ʞʘʩʘʣʳʥʘʜʳ. 

2024 ʞʳʣʳ ʞʝʨ ʘʩʪʳʣʳץ ʩʫ ʜʝשʛʝʡʽʥ ᴇʣʰʝʫ 3234 ʨʝʪ ʞװʨʛʽʟʽʣʜʽ, ʘʣ ʞʝʨ ʘʩʪʳʣʳץ ʩʫ ʞᴅʥʝ 

ʞʝʨ װʩʪʽʣʽʢ ʩʫʜʳש ʤʠʥʝʨʘʣʠʟʘʮʠʷʩʳʥ ʘʥʳץʪʘʫ װʰʽʥ 369 ʜʘʥʘ װʣʛʽ ʘʣʳʥʜʳ (1-ʩʫʨʝʪ, 4-

ʢʝʩʪʝ). 



21 

 

 

 
 

1-ʩʫʨʝʪ ï ʊʦʧʳʨʘץ ʞᴅʥʝ ʩʫ װʣʛʽʣʝʨʽʥ ʘʣʫ  

 

ʉʫʘʨʤʘʣʳ ʝʛʽʩʪʽʢ ʞʝʨʣʝʨʜʝʛʽ ʞʝʨ ʘʩʪʳʣʳץ ʳʟʘ ʩʫʣʘʨʜʳש ʜʝשʛʝʡʽ ʩʫ ʞװʡʝʣʝʨʽ ʤʝʥ 

ʢװʨʽʰʪʽʢ ʘʣץʘʧʪʘʨסʘ ʩʫʜʳש ʙʝʨʽʣʫʽʥʝ ʙʘʡʣʘʥʳʩʪʳ. ʂᴇʢʪʝʤ ʘʡʣʘʨʳʥʜʘ ʝʛʽʩʪʽʢʪʝʨʛʝ  ʩʫ 

ʙʝʨʽʣʛʝʥ ʢʝʟʜʝʥ ʙʘʩʪʘʧ ʳʟʘ ʩʫʣʘʨʜʳש ʜʝשʛʝʡʽ ʢᴇʪʝʨʽʣʝ ʙʘʩʪʘʡʜʳ.  ʂװʨʽʰ ʝʛʽʣʛʝʥ ʘʪʳʟʜʘʨʜʘ 

ʞʝʨ ʘʩʪʳʣʳץ ʳʟʘ ʩʫʣʘʨ ʞʝʨ ʙʝʪʽʥʝ  ʜʝʡʽʥ ʢᴇʪʝʨʽʣʽʧ ʩʫʘʨʤʘ ʩʫʣʘʨʤʝʥ ץʦʩʳʣʘʜʳ. ʂװʟ 

ʘʡʣʘʨʳʥʜʘ ʝʛʽʩʪʽʢʢʝ ʩʫ ʙʝʨʫ ʪʦץʪʘʪʳʣסʘʥ ʢʝʟʜʝʥ ʙʘʩʪʘʧ ʞʝʨ ʘʩʪʳʣʳץ ʳʟʘ ʩʫʣʘʨʜʳש ʜʝשʛʝʡʽ 

ʪװʩʝ ʙʘʩʪʘʡʜʳ. ʀʥʞʝʥʝʨʣʽʢ ʞװʡʝʛʝ ʢʝʣʪʽʨʽʣʛʝʥ ʞʝʨʣʝʨʜʝʛʽ  ʜʨʝʥʘʞʜʳץ ʢʘʥʘʣʜʘʨ ʘʨץʳʣʳ  

ʰʘʨʫʘʰʳʣʳץ ʘʨʘʣʳץ ץʘʰʳʨʪץʳ ʢʘʥʘʣʜʘʨ ʞװʡʝʩʽʤʝʥ ʞʝʨ ʘʩʪʳʣʳץ ʳʟʘ ʩʫʣʘʨ ʝʛʽʩʪʽʢʪʝʥ 

ʪʳʩ ʞʝʨʣʝʨʛʝ ʰʳסʘʨʳʣʳʧ ʦʪʳʨʳʣʘʜʳ [11, 12].  
 

4-ʢʝʩʪʝ ï ɾʝʨ ʘʩʪʳ ʩʫ ʜʝשʛʝʡʽʥ ʙʘץʳʣʘʫ ʞᴅʥʝ ʟʝʨʪʭʘʥʘʣʳץ ʩʘʨʘʧʪʘʤʘסʘ ʩʫ װʣʛʽʩʽʥ ʘʣʫ 

  
 

 

ʈ/ʩ 

 

 

ɸʫʳʣ 

ʰʘʨʫʘʰʳʣʳץ 

ʘʪʘʫʳ 

ɾʝʨ ʘʩʪʳ ʩʫʳ ʉʫ װʣʛʽʩʽʥ ʘʣʫ 

ɾʘʣʧʳ 

ᴇʣʰʝʫ 

ʦʥʳש ʽʰʽʥʜʝ ɾʘʣʧʳ 

ʩʘʥʳ 

ʦʥʳש ʽʰʽʥʜʝ 

ʝʛʽʥ 

ʘʣʜʳʥʜʘ 

ʝʛʽʥ 

ʢʝʟʽʥʜʝ 

ʝʛʽʥʥʝʥ 

ʢʝʡʽʥ 

ʝʛʽʥ 

ʘʣʜʳʥʜʘ 

ʝʛʽʥ 

ʢʝʟʽʥʜʝ 

1 ʊװʢʪʽʙʘʝʚ 1166 212 795 159 106 53 53 

2 ᴆʨʢʝʥʜʝʫ 726 132 495 99 66 33 33 

 ʦʞʘʙʘʭʳ 638 116 435 87 58 29 29פ 3

4 ɹʝʢʘʨʳʩʪʘʥ ʙʠ 242 44 165 33 22 11 11 

5 ɾʘʥץʦʞʘ ʙʘʪʳʨ 220 40 150 30 20 10 10 

6 ɹʽʨʣʽʢ 242 44 165 33 22 11 11 

ɸʫʜʘʥ ʙʦʡʳʥʰʘ 3234 588 2205 441 294 147 147 

 

2024 ʞʳʣסʳ ʞʝʨ ʘʩʪʳʣʳץ ʳʟʘ ʩʫʣʘʨʜʳש ʜʝשʛʝʡʽ ʢʝʩʪʝʣʽʢ װʣʛʽʜʝ ʪᴇʤʝʥʜʝ 

ʢᴇʨʩʝʪʽʣʛʝʥ. ʂᴇʨʽʧ ʦʪʳʨסʘʥʜʘʡ ʞʝʨ ʘʩʪʳʣʳץ ʳʟʘ ʩʫʣʘʨʜʳש ʪײʟʜʳʣʳסʳ ʞʦסʘʨʳ. ɹײʣ 

ʘʫʜʘʥʥʳש ʩʫʘʨʤʘʣʳ ʝʛʽʩʪʽʢ ʞʝʨʣʝʨʽʥʽש ɸʨʘʣ ʪʝשʽʟʽʥʽש ʘʧʘʪʪʳץ ʘʡʤʘסʳʥʘ ʞʘץʳʥ 

ʦʨʥʘʣʘʩʫʳʥʳש ᴅʩʝʨʽ ʩʝʙʝʙʽʥʝʥ  ʙʦʣʫʳ ʤװʤʢʽʥ. ʊײʟʜʳʣʳסʳ ʞʦסʘʨʳ ʞʝʨ ʘʩʪʳʣʳץ ʳʟʘ ʩʫʣʘʨ 

ʘʧʪʘʧ ʳʩʪʳץ ʞʘʟ ʘʡʣʘʨʳʥʜʘ ʞʝʨ ʙʝʪʽʥʝ ʞʘץʳʥ ʦʨʥʘʣʘʩץʘʥ ʞʘסʜʘʡʜʘ ʪʦʧʳʨʘץʪʳש ʞʦסʘʨסʳ 

 ʳסʟʜʳʣʳײʪʳʨʘʜʳ. ʉʦʣ ʩʝʙʝʧʪʽ ʤʠʥʝʨʘʣʜʳ  ʪץʟʜʘʥʳʧ ʩʦʨʣʘʥʫʳʥʘ ᴅʢʝʣʽʧ ʩʦײʪ שʘʙʘʪʳʥʳץ

ʞʦסʘʨʳ ʞʝʨ ʘʩʪʳʣʳץ ʳʟʘ ʩʫʣʘʨ ʝʛʽʩʪʽʢʪʝʥ ʪʳʩ ʞʝʨʣʝʨʛʝ ʫʘץʳʪʳʣʳ, ʞװʡʝʣʽ ʪװʨʜʝ ʞᴅʥʝ 

ʵʢʦʣʦʛʠʷʣʳץ ʪʘʣʘʧʪʘʨסʘ ʩʘʡ ʰʳסʘʨʳʣʳʧ ʦʪʳʨʳʣʫʳ ʢʝʨʝʢ. ʆʣ װʰʽʥ ʠʥʞʝʥʝʨʣʽʢ ʞװʡʝʛʝ  

ʢʝʣʪʽʨʽʣʛʝʥ ʞʝʨʣʝʨʜʝʛʽ ʜʨʝʥʘʞʜʳץ  ʞᴅʥʝ ʢʦʣʣʝʢʪʦʨʣʳץ ץʘʰʳʨʪץʳ ʢʘʥʘʣʜʘʨ ʞʦʙʘʣʳץ 

ʪʘʣʘʧʪʘʨסʘ ʩʘʡ ʪʘʟʘʣʘʥʳʧ, ʞʘץʩʳ ʞײʤʳʩ ʘʪץʘʨʳʧ ʪײʨʫ rʢʝʨʝʢ. פʘʰʳʨʪץʳ ʢʘʥʘʣʜʘʨ ʞװʡʝ-

ʩʽʥʝ ʦʨʥʘʪʳʣסʘʥ ʥʘʩʦʩʪʳץ ץʦʥʜʳʨסʳʣʘʨʜʳש ʤװʣʪʽʢʩʽʟ ʞײʤʳʩ ʽʩʪʝʫʽʥʽש ʜʝ ʤʘשʳʟʳ ʟʦʨ. 
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ɾʝʢʝ ʰʘʨʫʘ ץʦʞʘʣʳץʪʘʨʳ ʤʝʥ ʤʘʡʜʘ ʞʝʨ ʧʘʡʜʘʣʘʥʫʰʳʣʘʨʜʳש  ʪʝʭʥʠʢʘʣʳץ 

ʞʘʙʜʳץʪʘʣʫʳʥʳש ʥʘʰʘʨʣʳסʳ ʩʘʣʜʘʨʳʥʘʥ ʦʣʘʨʜʳש ʠʝʣʽʛʽʥʜʝʛʽ ʝʛʽʩʪʽʢ ʞʝʨʣʝʨʜʽ ï ʢװʪʽʧ 

ʙʘʧʪʘʫ, ʩʫʘʨʤʘ ʢʘʥʘʣʜʘʨ ʤʝʥ ʢʦʣʣʝʢʪʦʨʣʳץ  - ʜʨʝʥʘʞʜʳץ ʞװʡʝʣʝʨʜʽ ʫʘץʳʪʳʣʳ ʞᴇʥʜʝʫ 

ʪʘʟʘʣʘʫ ʞײʤʳʩʪʘʨʳ ץʘʞʝʪ ʜʝשʛʝʡʜʝ ʞװʨʛʽʟʽʣʤʝʡʜʽ. ʉʦʥʳש ʩʘʣʜʘʨʳʥʘʥ ʝʛʽʩʪʽʢ ʞʝʨʣʝʨʜʽש 

ʪʦʧʳʨʘײץ ץʥʘʨʣʳסʳ ʥʘʰʘʨʣʘʧ, ᴇʥʽʤʜʽʣʽʛʽʥʽש ʪᴇʤʝʥʜʝʫʽ ʙʘʡץʘʣʫʜʘ.  ɾʝʨ ʘʩʪʳʣʳץ ʳʟʘ 

ʩʫʣʘʨʜʳש  ʭʠʤʠʷʣʳײץ ץʨʘʤʳ ʩʫʣʴʬʘʪʪʳ ï ʛʠʜʨʦʢʘʨʙʦʥʘʪʪʳ ʙʦʣʳʧ ʢʝʣʝʜʽ. ʊʦʧʳʨʘץ 

 ʰʽʥװ ʦʩʫץ ʘסʘʡʪʘ ʘʡʥʘʣʳʤץ ʘʥ ʝʛʽʩʪʽʢ ʞʝʨʣʝʨʜʽסʘʣץ ʳʧסʨʘʤʳ ʩʦʨʣʘʥʳʧ ʘʡʥʘʣʳʤʥʘʥ ʰʳײץ

ʞᴅʥʝ ʘʫʳʣʰʘʨʫʘʰʳʣʳץ ʜʘץʳʣʜʘʨʳʥʘʥ ʟʘʤʘʥ ʪʘʣʘʙʳʥʘ ʩʘʡ ʞʦסʘʨʳ ʞᴅʥʝ ʪʘʟʘ ᴇʥʽʤ 

ʘʣʘʪʳʥʜʘʡ ײץʥʘʨʣʳ ץʘʣʧʳʥʜʘ ײʩʪʘʧ ʪײʨʫ װʰʽʥ  ʽʰʢʽ ʜʨʝʥʘʞʜʳץ ץʘʰʳʨʪץʳ ʞװʡʝʣʝʨʽ 

ʞʦʙʘʣʳץ ʪʘʣʘʧʪʘʨסʘ ʩʘʡ ʞᴇʥʜʝʣʫʽ ץʘʞʝʪ. 

ʉʫʘʨʤʘʣʳ ʞʝʨʣʝʨʜʽש ʤʝʣʠʦʨʘʪʠʚʪʽʢ ʞʘסʜʘʡʳ, ʪʦʧʳʨʘײץ ץʥʘʨʳ ʞᴅʥʝ ʝʛʽʣʝʪʽʥ 

ʜʘץʳʣʜʘʨʜʳש ᴇʥʽʤ ʢᴇʣʝʤʽ, ʙʝʨʽʣʝʪʽʥ ʩʫʜʳש ʩʘʧʘʩʳ ʤʝʥ ײץʨʘʤʳʥʘ ʪʽʢʝʣʝʡ ʪᴅʫʝʣʜʽ.    

ʍʠʤʠʷʣʳץ ʪʘʣʜʘʫ ʥᴅʪʠʞʝʣʝʨʽʥʝ ץʘʨʘʩʘץ ʉʳʨʜʘʨʠʷ  ᴇʟʝʥʽʥʽש ʩʫ ʩʘʧʘʩʳ ץʘʥʘסʘʪʪʘʥʘʨʣʳץ. 

ɾʘʣʧʳ ʘʣסʘʥʜʘ ʜʘʨʠʷ ʩʫʳʥʳש ʤʠʥʝʨʘʣʠʟʘʮʠʷʩʳ 2024 ʞʳʣʳ פʘʟʘʣʳ ʘʫʜʘʥʳ ʪײʩʳʥʜʘ 

2,20ʛ/ʣ, ʘʣ ʭʠʤʠʷʣʳײץ ץʨʘʤʳ ʩʫʣʴʬʘʪʪʳ-ʛʠʜʨʦʢʘʨʙʦʥʘʪʪʳ ʙʦʣʳʧ ʢʝʣʝʜʽ. 

ʅᴅʪʠʞʝʣʝʨ ʤʝʥ ʪʘʣץʳʣʘʫʣʘʨ. ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽʥʽש ʤᴅʣʽʤʝʪʪʝʨʽ ʙʦʡʳʥʰʘ 

ʜʨʝʥʘʞʜʳ ʩʫʣʘʨʜʳש ʤʠʥʝʨʘʣʠʟʘʮʠʷʩʳ ʤʝʥ ʭʠʤʠʷʣʳײץ ץʨʘʤʳ, ʩʫʘʨʫסʘ ʧʘʡʜʘʣʘʥʳʣʘʪʳʥ 

ʩʫʜʘʥ ʘʡʪʘʨʣʳץʪʘʡ ʘʡʳʨʤʘʰʳʣʳץ ʙʘʡץʘʣʘʜʳ. ɹᴅʨʽʥʝʥ ʙײʨʳʥ, ʩʫʘʨʫסʘ ᴇʪʝ ʞʦסʘʨʳ 

ʤʠʥʝʨʘʣʠʟʘʮʠʷʣʳ ʩʫʳʤʝʥ ʝʨʝʢʰʝʣʝʥʝʜʽ, ʟʝʨʪʪʝʫ ʤᴅʣʽʤʝʪʪʝʨʽ ʙʦʡʳʥʰʘ 1,5ïʪʝʥ 5-ʢʝ ʜʝʡʽʥ 

ʞᴅʥʝ ʞʦסʘʨʳ ʛ/ʣ. ɼʨʝʥʘʞ ʩʫʣʘʨʳ ʭʠʤʠʷʣʳץ ʪװʨʽ ʞʘסʳʥʘʥ ʘʥʠʦʥ ʙʦʡʳʥʰʘ 

ʛʠʜʨʦʢʘʨʙʦʥʘʪʪʳ ʞᴅʥʝ ʩʫʣʴʬʘʪʪʳ, ʘʣ ʢʘʪʠʦʥ ʙʦʡʳʥʰʘ ʢʘʣʴʮʠʣʽ ʞᴅʥʝ ʤʘʛʥʠʣʽ [13-15]. 

ʉʫ ʘʟ ʞʳʣʜʘʨʳ ʜʨʝʥʘʞ ʩʫʣʘʨʳʥ ץʘʡʪʘ ʧʘʡʜʘʣʘʥʫ ʘʨץʳʣʳ ʝʛʽʣʛʝʥ ʜʘץʳʣʜʘʨʜʳ 

ʩʘץʪʘʧ ץʘʣʫסʘ ʞᴅʥʝ ʤʦʣ ᴇʥʽʤʛʝ ץʦʣ ʞʝʪʢʽʟʫʛʝ ʙʦʣʘʜʳ. ʊʽʢ ץʘʰʳʨʪץʳʣʳץ  ʜʨʝʥʘʞ 

ʩʫʣʘʨʳʥʳש ʤʠʥʝʨʘʣʠʟʘʮʠʷʩʳ 3 ʛ/ʣ ʜʝʥ ʘʩʧʘסʘʥ ʞʘסʜʘʡʜʘ  ʩʫʘʨʫ ʩʫʣʘʨʳʤʝʥ ץʘʪʘʨ 

ʧʘʡʜʘʣʘʥʫסʘ ʙʦʣʘʜʳ. ɽʛʝʨ ʜʨʝʥʘʞ ʩʫʣʘʨʳʥʳש ʤʠʥʝʨʘʣʠʟʘʮʠʷʩʳ 2,0 ʛ/ʣ ʜʝʥ ʘʩץʘʥ ʞʘסʜʘʡʜʘ 

ʪʝʢ ʩʫʘʨʫ ʩʫʳʤʝʥ ʘʨʘʣʘʩʪʳʨʳʧ ʩʫʘʨʫסʘ ʧʘʡʜʘʣʘʥʫסʘ ʙʦʣʘʜʳ. ɽʛʝʨ ʜʨʝʥʘʞ ʩʫʳʥʳש 

ʤʠʥʝʨʘʣʠʟʘʮʠʷʩʳ ᴇʪʝ ʞʦסʘʨʳ ʙʦʣסʘʥ ʞʘסʜʘʡʜʘ ʪʝʢ ʪײʟʜʘʥסʘʥ ʞʝʨʣʝʨʜʽ ʰʘʶ ʤʘץʩʘʪʳʥʜʘ 

ʧʘʡʜʘʣʘʥסʘʥ ʞᴇʥ. 

ɾʝʨ ʘʩʪʳ ʳʟʘ ʩʫ ʤʠʥʝʨʘʣʠʟʘʮʠʷʩʳʥʳש ʜᴅʨʝʞʝʩʽ, ʭʠʤʠʷʣʳײץ ץʨʘʤʳʥʳש 

 :ʨʝʜʽװʜʘʡʣʘʨ ᴅʩʝʨʽʥʝʥ ʞסʘʣʳʧʪʘʩʫʳ ʢʝʣʝʩʽ ʞʘץ

ʞʝʨ ʘʩʪʳ ʳʟʘ ʩʫʳʥʳש ʙʘʩʪʘʧץʳ ʢᴇʟʽʥʽש ʭʠʤʠʟʽʤʽ; 

ʩʫ ʢʝʜʝʨʛʽ ʪʦʧʳʨʘײץ ץʨʘʤʳʥʳץ שʘʩʠʝʪʽ ʞᴅʥʝ ʞʝʨ ʘʩʪʳ ʳʟʘ ʩʫʜʳש ʦʣʘʨʤʝʥ 

ʙʘʡʣʘʥʳʩʳ; 

ʞʝʨ ʘʩʪʳ ʳʟʘ ʩʫ ʪʝʧʝ-ʪʝשʜʽʛʽʥʽש ʞʘסʜʘʡʳ. 

ᴆʟʝʥ ʙʦʡʳʥʜʘסʳ ʩʫʘʨʤʘʣʳ ʞʝʨʣʝʨʜʽש ʞʝʨ ʘʩʪʳ ʳʟʘ ʩʫ ʤʠʥʝʨʘʣʠʟʘʮʠʷʩʳ 3 ï 5 ʛ/ʣ, 

ʘʣ ʢʝʡ ʞʝʨʣʝʨʜʝ 5 ï 10 ʛ/ʣ ʞᴅʥʝ ʦʜʘʥʜʘ ʞʦסʘʨʳ ʘʨʘʣʳץʪʘʨʳʥʜʘ ʢʝʟʜʝʩʝʜʽ. ɾʝʨ ʘʩʪʳ ʳʟʘ ʩʫ 

ʤʠʥʝʨʘʣʠʟʘʮʠʷʩʳ ʞᴅʥʝ ʭʠʤʠʷʣʳײץ ץʨʘʤʳʥʘ ʥʝʛʽʟʽʥʝʥ ʩʫ ʢʝʜʝʨʛʽʩʽ ʪʦʧʳʨʘײץ ץʨʘʤʳʥʳש 

 .ʜʘʡʳ ʢᴇʙʽʨʝʢ ᴅʩʝʨ ʝʪʜʽ [13]סʜʽʛʽ ʞʘשʘʩʠʝʪʽ ʞᴅʥʝ ʳʟʘ ʩʫ ʪʝʧʝ ï ʪʝץ

ʉʫ ʞװʡʝʣʝʨʽʥʝ ʧʘʡʜʘʣʘʥʫ ʩʘʧʘʩʳʥʳש ʪᴇʤʝʥʜʽʛʽ ʞᴅʥʝ ʜʨʝʥʘʞ ʞװʡʝʣʝʨʽʥʽש 

 ʘʨʳ ʞʝʨ ʘʩʪʳ ʳʟʘ ʩʫʣʳ ʞʝʨסʤʠʥʝʨʘʣʠʟʘʮʠʷʩʳ, ʞʦ שʜʘʡʳʥʳסʳ ʞʘסʥʘʰʘʨʣʳ שʳʟʤʝʪʽʥʽץ

ʢᴇʣʝʤʜʝʨʽ ʢᴇʙʝʶʫʽ, ʞʠʝʣʝʫʽ ʙʘʡץʘʣʫʜʘ. ɹײʥʜʘʡ ʞʘסʜʘʡ ʝʨʪʝשʛʽ ʢװʥʽ ʪʦʧʳʨʘײץ ץʨʘʤʳʥʜʘ 

ʪײʟʜʘʨʜʳש ʢᴇʧʪʝʧ ʞʠʥʘʣʫʳʥʘ ᴅʢʝʣʽʧ ʩʦץʪʳʨʘʜʳ, ʩʝʙʝʙʽ ʪײʟ ʞʠʥʘʣʫ ʧʨʦʮʝʩʽ ʪʝʢ ʳʟʘ ʩʫ 

ʜʝשʛʝʡʽʥʝ סʘʥʘ ʝʤʝʩ, ʦʥʳש ʤʠʥʝʨʘʣʠʟʘʮʠʷʩʳʥʘʜʘ ʪʽʢʝʣʝʡ ʙʘʡʣʘʥʳʩʪʳ. 

ʉʫʘʨʤʘʣʳ ʞʝʨʣʝʨ ʞʝʨ ʘʩʪʳ ʳʟʘ ʩʫʳ ʤʠʥʝʨʘʣʠʟʘʮʠʷʩʳ ʙʦʡʳʥʰʘ 2024 ʞʳʣʳ 1-3 ʛ/ʣ 

ʘʨʘʣʳסʳʥʜʘ 5406 ʛʘ ײץʨʘʜʳ, 3-5 ʛ/ʣ ʘʨʘʣʳסʳʥʜʘ 8040 ʛʘ ײץʨʘʜʳ, 5-10 ʛ/ʣ ʘʨʘʣʳסʳʥʜʘ 

11256 ʛʘ ײץʨʘʜʳ ʞᴅʥʝ 10 ʛ/ʣ ï ʜʝʥ ʞʦסʘʨʳ 6322 ʛʘ ײץʨʘʜʳ (5, 6 - ʢʝʩʪʝʣʝʨ). 

ɿʝʨʪʪʝʫ  ʞײʤʳʩʳʥʳש  ʤᴅʣʽʤʝʪʪʝʨʽ ʙʦʡʳʥʰʘ ʘʫʜʘʥʜʳץ  ʩʫʘʨʤʘʣʳ  ʞʝʨʣʝʨʜʽ  ʢᴇʧ  

ʞʳʣ  ʧʘʡʜʘʣʘʥʫʳʥʘ  ʙʘʡʣʘʥʳʩʪʳ  ʪʦʧʳʨʘײץ  ץʨʘʤʳ  ᴇʟʛʝʨʽʩʢʝ  ײʰʳʨʘʧ  ʦʪʳʨ.  ʆʥʳש  

ʽʰʽʥʜʝ  ᴇʩʽʤʜʽʢʪʝʨʛʝ  ʧʘʡʜʘʣʳ N, P, K ʞᴅʥʝ ʛʫʤʫʩ  ʤᴇʣʰʝʨʽ  ʪᴇʤʝʥʜʝʧ  ʦʪʳʨ.  ʊʦʧʳʨʘץ  

  ,ʩʝʙʝʙʽ  שʘʣʳʧ  ʦʪʳʨ.  ʆʥʳץʪʳ  ʙʘʡץʪᴇʤʝʥʜʝʫʽ  ʥʘ  שʦʨʝʢʪʽʢ  ʟʘʪʪʘʨʳʥʳץ  ʳסʨʘʤʳʥʜʘײץ
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ʘʫʳʣʰʘʨʫʘʰʳʣʳץ  ʜʘץʳʣʜʘʨʳʥ  ʝʛʫ  ʙʘʨʳʩʳʥʜʘ  ʘʛʨʦʪʝʭʥʠʢʘʣʳץ,  ʵʢʦʥʦʤʠʢʘʣʳץ,  ʵʢʦʣʦ-

ʛʠʷʣʳץ  ʵʪʠʢʘʥʳ  ʜײʨʳʩ  ʞʦʣסʘ  ץʦʡʳʣʤʘʡ,  ʘʫʳʩʧʘʣʳ  ʝʛʽʩ  ʞװʡʝʩʽʥ  ʜײʨʳʩ  ʨʝʪʪʝʤʝʡ  ʩʫ  

ʞʦʣʜʘʨʳʥ  ʪʘʟʘʣʘʥʫ  ʥᴅʪʠʞʝʩʽʥʜʝ  ʤʝʣʠʦʨʘʪʠʚʪʽʢ  ʞʘסʜʘʡʳ  ʪᴇʤʝʥʜʝʧ  ʢʝʪʢʝʥ. 
 

5-ʢʝʩʪʝ ï פʘʟʘʣʳ ʘʫʜʘʥʳ ʙʦʡʳʥʰʘ  ʉʳʨʜʘʨʠʷ ᴇʟʝʥʽʥʝʥ, ʤʘʛʠʩʪʨʘʣʴʜʳ ʢʘʥʘʣʜʘʨ ʤʝʥ 

 ʢᴇʨʩʝʪʢʽʰʪʝʨʽ, 2024 ʞʳʣ שʣʛʽʣʝʨʽʥʽװ ʘʥ ʩʫסʳʣʘʨʜʘʥ ʘʣʳʥץʘʰʳʨʪץ

 
ʈ/ʩ ײפʙʳʨ 

ʥᴇʤʝʨʽ 

 

ʉʆ3 

 

ʅʉʆ3 

 

ʉɯ 

 

SO4 

 

Ca 

 

Mg 

 

Na 

ʊײʟʜʘʨʜʳש 

 ʦʩʳʥʜʳʩʳץ

  ʘʥʠʦʥʜʘʨ  ʢʘʪʠʦʥʜʘʨ   

 ̄  ̄ ʛ/ʣ ʛ/ʣ ʛ/ʣ ʛ/ʣ ʛ/ʣ ʛ/ʣ ʛ/ʣ ʛ/ʣ  

                                  ʤ.ʵʢʚ          ʤ.ʵʢʚ      ʤ.ʵʢʚ       ʤ.ʵʢʚ       ʤ.ʵʢʚ      ʤ.ʵʢʚ       ʤ.ʵʢʚ 

ʂʦʣʣʝʢʪʦʨ 

1 ʂ-2 0,000 0,146 0,180 1,100 0,200 0,153 0,181 
1,960 

0,000 2,401 5,076 22,924 10,000 12,536 7,865 

2 ʂ-2-1 0,000 0,232 0,160 1,511 0,190 0,140 0,432 
2,665 

0,000 3,802 4,512 31,488 9,500 11,533 18,769 

3 ʂ-2-2 0,000 0,201 0,180 1,580 0,200 0,128 0,478 
2,767 

0,000 3,301 5,076 32,924 10,000 10,530 20,772 

4 ʆש 

ʞʘסʘʣʘʫ 

0,000 0,195 0,120 1,758 0,190 0,134 0,521 
2,918 

0,000 3,201 3,384 36,616 9,500 11,031 22,670 

5 ʉʦʣ 

ʞʘסʘʣʘʫ 

0,000 0,214 0,160 1,895 0,200 0,122 0,632 
3,223 

0,000 3,501 4,512 39,488 10,000 10,028 27,473 

6 ʉʳʨʜʘʨʴʷ 0,000 0,201 0,160 1,233 0,150 0,140 0,328 
2,203 

0,000 3,301 4,512 25,488 7,500 11,533 14,269 

 

6-ʢʝʩʪʝ ï פʘʟʘʣʳ ʘʫʜʘʥʳʥʜʘסʳ ʩʫʘʨʤʘʣʳ ʞʝʨʜʽ2024 ש ʞʳʣʳ ʞʝʨ ʘʩʪʳ ʩʫʳʥʜʘסʳ 

ʤʠʥʝʨʘʣʠʟʘʮʠʷʩʳʥʳש ʢᴇʨʩʝʪʢʽʰʽ 
 

ʈ/ʩ ʐʘʨʫʘʰʳʣʳץ ʘʪʘʫʳ ʄʠʥʝʨʘʣʠʟʘʮʠʷ  ʛ/ʣ 

ʅʘʫʨʳʟ פʳʨʢװʡʝʢ 

1 ʊװʢʪʽʙʘʝʚ 11,58 9,62 

2 ᴆʨʢʝʥʜʝʫ 8 7,02 

 ʦʞʘʙʘʭʳ 9 8,19פ 3

4 ɹʝʢʘʨʳʩʪʘʥ ʙʠ 10,74 11,5 

5 ɾʘʥץʦʞʘ ʙʘʪʳʨ 8,85 9,26 

6 ɹʽʨʣʽʢ 4,27 4,37 

ɸʫʜʘʥ ʙʦʡʳʥʰʘ 8,74 8,32 

 

  ʘʥʥʘʥ  ʙʘʩʪʘʧ  ʞʝʨסʘ  ʙʘʩʪʳʨסʳ  ʩʫץʘʰסʨʽʰ  ʝʛʽʣʛʝʥ  ʞʝʨʣʝʨ  ʘʣװʦʨʳʪʳʥʜʳ. ʂפ

ʘʩʪʳʣʳץ  ʩʫʜʳש  ʢᴇʪʝʨʽʣʽʧ,  ʞʝʨ  ʙʝʪʢʽʣʽʢ  ʩʫסʘ  ץʦʩʳʣʫסʘ  ʤװʤʢʽʥʜʽʢ  ʘʣʘʜʳ.  ʆʩʳסʘʥ  

ʙʘʡʣʘʥʳʩʪʳ  ʪʦʧʳʨʘײץ  ץʨʘʤʳʥʜʘסʳ  ʪײʟʜʳ  ץʦʩʧʘʣʘʨʜʳש  ʢʦʥʮʝʥʪʨʘʮʠʷʩʳ  ᴇʟʛʝʨʽʧ  ʞʝʨ  

ʘʩʪʳʣʳץ  ʪʘʟ  ʩʫ  ץʦʡʤʘʩʳʥ  ʞʘʩʘʡʜʳ.  ɹײʣ  ᴇʟʛʝʨʽʩ  ʩʫʘʨʤʘʣʳ  ʞʝʨʣʝʨʜʝʛʽ  ʪʦʧʳʨʘץʪʳש  ʩʫ  

ᴇʪʢʽʟʛʽʰʪʽʢ  ץʘʩʠʝʪʽʥʝ  ʙʘʡʣʘʥʳʩʪʳ. 

ʂװʨʽʰ  ʝʛʽʩʪʽʣʽʢ  ʘʡʤʘץʪʘʨʜʘסʳ  ʪʦʧʳʨʘײץ  ץʨʘʤʳ  ᴇʟʛʝʨʫ,  ʥʝ  ʙʦʣʤʘʩʘ  ײץʥʘʨʣʳסʳʥ  

ʩʘץʪʘʫʜʳש  ʙʽʨʜʝʥ - ʙʽʨ  ʞʦʣʳ  ʘʫʳʩʧʘʣʳ  ʝʛʽʩ  ʞװʡʝʩʽʥ  ʪײʨʘץʪʳ  ʪװʨʜʝ  ʩʘץʪʘʡ  ʦʪʳʨʳʧ,  

ʢװʨʽʰʪʽʢ  ʞʝʨʜʽ  ʞʦשʳʰץʘ  ʜʘץʳʣʳʤʝʥ  ʘʫʳʩʪʳʨʳʧ  ʦʪʳʨʫ,  ʩʫ  ʨʝʞʠʤʽʥ  ʩʘץʪʘʫ,  

ʪʦʧʳʨʘץʪʳש  ʪײʟʜʘʥʳʧ  ʢʝʪʫʽʥʝ  ʞʦʣ  ʙʝʨʤʝʫ,  ʦʣ  װʰʽʥ  ʞʝʨ  ʘʩʪʳʣʳץ  ʩʫ  ʜʝשʛʝʡʽʥ  ᴇʣʰʝʧ  

  .ʦʣʜʘʥʳʧ  ʦʪʳʨʫץ  ʳʣʳʤʠ  ʥʝʛʽʟʜʝ  ʽʩ-ʰʘʨʘס

ʉʫʘʨʤʘʣʳ  ʞʝʨʣʝʨʜʽש  ʤʝʣʠʦʨʘʪʠʚʪʽʢ  ʞʘסʜʘʡʳʥ  ʟʝʨʪʪʝʫ  ʙʘʨʳʩʳʥʜʘ    ʪʦʧʳʨʘץʪʳש  

ʪײʟʜʳʣʳץ  ʢᴇʨʩʝʪʢʽʰʽʥ,  פʘʟʘʣʳ ʘʫʜʘʥʳ פʦʞʘʙʘʭʳ, ɹʝʢʘʨʳʩʪʘʥ ʙʠ, ɾʘʥץʦʞʘ ʙʘʪʳʨ, 
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ɹʽʨʣʽʢ, ᴆʨʢʝʥʜʝʫ  ʰʘʨʫʘʰʳʣʳסʳʥʜʘ  1500 ʛʝʢʪʘʨ  ʞʝʨʛʝ  ʞװʨʛʽʟʽʣʜʽ.  ʆʣ  װʰʽʥ  ʭʠʤʠʷʣʳץ  

ʘʥʘʣʠʟʛʝ  ᴅʨʙʽʨ  0....30,  30....70  ʞᴅʥʝ  70....100 ʩʘʥʪʠʤʝʪʨ  ʪʝʨʝʥʜʽʢʪʝ  װʣʛʽ  ʘʣʳʥʳʧ,  ʩʫʜʘ  

ʝʨʠʪʽʥ  ץʦʩʧʘʣʘʨʜʳ  ʷסʥʠ  HCO ,  CI,  SO,  Ca,  Ma,  Na  ʞᴅʥʝ  ʪʦʣʳץ  ץʘʣʜʳסʳʥ  ʘשʳץʪʘʜʳ 

(7-ʢʝʩʪʝ). 

 
7-ʢʝʩʪʝ ï פʘʟʘʣʳ ʘʫʜʘʥʳ ʩʫʘʨʤʘʣʳ ʞʝʨʣʝʨʜʽש ʙʽʨ ʤʝʪʨ ץʘʙʘʪʪʘʥ ʞʦסʘʨסʳ ʩʦʨʣʘʥʫ 

ʢᴇʨʩʝʪʢʽʰʽ  

 

ɸʫʳʣ 

ʰʘʨʫʘʰʳʣʳץ 

ʘʪʘʫʣʘʨʳ 

ɾʝʨ ʢᴇʣʝʤʽ, ʛʘ 

ɹʘʨʣʳץ 

ʩʫʘʨʤʘʣʳ ʞʝʨ 

ʢᴇʣʝʤʽ 

ʊײʟʜʘʥʙʘסʘʥ 
ᴄʣʩʽʟ 

ʪײʟʜʘʥסʘʥ 

ʆʨʪʘʰʘ 

ʪײʟʜʘʥסʘʥ 

ʂװʰʪʽ ʞᴅʥʝ ᴇʪʝ 

ʢװʰʪʽ ʪײʟʜʘʥסʘʥ 

1 2 3 4 5 6 

ʊװʢʪʽʙʘʝʚ 4881 - 4204 677 - 

ᴆʨʢʝʥʜʝʫ 2866 - 2612 254 - 

 - ʦʞʘʙʘʭʳ 3146 - 2926 220פ

ɹʝʢʘʨʳʩʪʘʥ 

ʙʠ 

2456 - 1362 268 826 

ɹʽʨʣʽʢ 1253 - 770 483 - 

ɾʘʥץʦʞʘ 

ʙʘʪʳʨ 

936 - 
562 374 - 

ɹʘʩץʘ ʘ/ʰ 15486 - 6600 6616 2270 

ɸʫʜʘʥ 

ʙʦʡʳʥʰʘ 
31024 

- 
19036 8892 3096 
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ɸʥʥʦʪʘʮʠʷ. ɺ 1960-1970-ʝ ʛʦʜʳ ʚ ʂʳʟʳʣʦʨʜʠʥʩʢʦʡ ʦʙʣʘʩʪʠ ʫʚʝʣʠʯʠʣʠʩʴ ʧʦʩʝʚʳ ʨʠʩʘ ʠ 

ʫʤʝʥʴʰʠʣʦʩʴ ʢʦʣʠʯʝʩʪʚʦ ʚʦʜʳ, ʧʦʩʪʫʧʘʶʱʝʡ ʯʝʨʝʟ ʨʝʢʫ ɸʨʘʣ ʉʳʨʜʘʨʴʷ. ʀʟ-ʟʘ ʪʦʛʦ, ʯʪʦ 

ɸʨʘʣʴʩʢʦʝ ʤʦʨʝ ʦʙʤʝʣʝʣʦ ʜʦ ʢʨʠʪʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ, ʤʦʨʝ ʨʘʟʜʝʣʠʣʦʩʴ ʥʘʜʚʦʝ, ʩʦʣʝʥʳʝ 

ʦʪʣʦʞʝʥʠʷ ʩ ʤʦʨʩʢʦʛʦ ʜʥʘ ʨʘʟʣʝʪʘʣʠʩʴ ʧʦ ʚʦʟʜʫʭʫ, ʫʭʫʜʰʘʷ ʧʣʦʜʦʨʦʜʥʳʡ ʧʦʚʝʨʭʥʦʩʪʥʳʡ ʩʣʦʡ 

ʧʘʭʦʪʥʳʭ ʟʝʤʝʣʴ ʚ ʨʝʛʠʦʥʝ, ʯʪʦ ʦʪʨʠʮʘʪʝʣʴʥʦ ʩʢʘʟʘʣʦʩʴ ʥʘ ʫʨʦʞʘʡʥʦʩʪʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʢʫʣʴʪʫʨ. ɺ ʣʝʪʥʠʝ ʤʝʩʷʮʳ ʠʟ-ʟʘ ʞʘʨʢʦʡ ʧʦʛʦʜʳ ʚʳʰʝ 40 ʛʨʘʜʫʩʦʚ ʠ ʩʫʭʦʩʪʠ ʚʦʟʜʫʭʘ ʥʘʯʘʣʩʷ 

ʧʨʦʮʝʩʩ ʟʘʩʦʣʝʥʠʷ ʚʝʨʭʥʝʛʦ ʧʣʦʜʦʨʦʜʥʦʛʦ ʩʣʦʷ ʧʦʯʚʳ ʚ ʤʝʩʪʘʭ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚʙʣʠʟʠ 

ʧʦʚʝʨʭʥʦʩʪʠ ʛʨʫʥʪʦʚʳʭ ʚʦʜ. ɺ ʩʚʷʟʠ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʧʦʩʝʚʘ ʨʠʩʘ ʩ 1970-ʭ ʛʦʜʦʚ ʚ ʨʝʛʠʦʥʝ ʥʘʯʘʣʠʩʴ 

ʨʘʙʦʪʳ ʧʦ ʠʥʞʝʥʝʨʥʦʡ ʩʠʩʪʝʤʝ ʧʘʭʦʪʥʳʭ ʟʝʤʝʣʴ. ɺ ʠʥʞʝʥʝʨʥʳʭ ʩʧʣʘʥʠʨʦʚʘʥʥʳʭ ʤʘʩʩʠʚʘʭ, ʥʘ 

ʧʨʦʝʢʪʥʦʡ ʦʩʥʦʚʝ ʫʩʪʘʥʦʚʣʝʥʳ ʢʦʥʪʨʦʣʴʥʳʝ ʪʨʫʙʦʧʨʦʚʦʜʳ ʜʣʷ ʢʦʥʪʨʦʣʷ ʫʨʦʚʥʷ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʠ 

ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʣʝʥʦʩʪʠ. 

ʀʟ-ʟʘ ʙʣʠʟʦʩʪʠ ɸʨʘʣʴʩʢʦʛʦ ʤʦʨʷ ʢ ʟʦʥʝ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʙʝʜʩʪʚʠʷ ʦʨʦʰʘʝʤʳʝ ʟʝʤʣʠ ʨʘʡʦʥʘ 

ʪʨʝʙʫʶʪ ʦʩʦʙʦʛʦ ʫʭʦʜʘ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʭʦʨʦʰʝʛʦ ʫʨʦʞʘʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ. 

ʉʦʜʝʨʞʘʥʠʝ ʧʘʭʦʪʥʳʭ ʟʝʤʝʣʴ ʜʦʣʞʥʦ ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʤʠ 

ʪʨʝʙʦʚʘʥʠʷʤʠ. 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʥʘʙʣʶʜʘʝʪʩʷ ʥʝʭʚʘʪʢʘ ʚʦʜʳ ʜʣʷ ʧʦʩʝʚʦʚ ʨʠʩʘ ʠʟ-ʟʘ ʥʝʙʦʣʴʰʦʛʦ ʧʨʠʪʦʢʘ 

ʚʦʜʳ ʚ ʨʝʢʫ ʉʳʨʜʘʨʴʷ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʝʜʧʨʠʥʠʤʘʶʪʩʷ ʧʦʧʳʪʢʠ ʚʦʟʜʝʣʳʚʘʪʴ ʨʠʩ ʚ ʤʝʥʴʰʠʭ 

ʢʦʣʠʯʝʩʪʚʘʭ, ʘ ʪʘʢʞʝ ʢʫʣʴʪʫʨʳ, ʢʦʪʦʨʳʤ ʪʨʝʙʫʝʪʩʷ ʤʝʥʴʰʝ ʚʦʜʳ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʦʯʚʘ, ʦʨʦʰʘʝʤʳʝ ʟʝʤʣʠ, ʛʠʜʨʦʛʝʦʣʦʛʠʷ, ʚʦʜʘ, ʧʦʩʝʚʥʳʝ ʧʣʦʱʘʜʠ, ʨʠʩ. 
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Abstract:  In the 1960s and 1970s, rice crops increased in the Kyzylorda region and the amount 

of water flowing through the Aral Syrdarya River decreased. Due to the fact that the Aral Sea became 

shallow to a critical state, the sea split in two, salty sediments from the seabed scattered through the air, 

deteriorating the fertile surface layer of arable land in the region, which negatively affected crop yields. In 

the summer months, due to hot weather above 40 degrees and dry air, the process of salinization of the 

upper fertile soil layer began in places located near the surface of groundwater. Due to the increase in rice 

cultivation since the 1970s, work has begun on the engineering system of arable land in the region. 

Control pipelines have been installed in engineering planned arrays on a design basis to monitor the 

groundwater level and determine salinity. 

Due to the proximity of the Aral Sea to the ecological disaster zone, the irrigated lands of the 

region require special care to obtain a good harvest of crops. The maintenance of arable land should be 

carried out in accordance with agrotechnical requirements. 

In recent years, there has been a shortage of water for rice crops due to a small influx of water 

into the Syrdarya River. As a result, attempts are being made to cultivate rice in smaller quantities, as well 

as crops that require less water. 
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ɸשʜʘʪʧʘ. ʄʘץʘʣʘʜʘ פʳʟʳʣʦʨʜʘ ʦʙʣʳʩʳʥʳש ʝʛʽʥʰʽʣʽʛʽʥ ᴅʨʪʘʨʘʧʪʘʥʜʳʨʫ ʤʘץʩʘʪʳʥʜʘ ʤʘʣ 

ʘʟʳסʳ ʜʘץʳʣʜʘʨʳʥʳש ᴇʩʽʧ-ʜʘʤʫʳʥ ʳʥʪʘʣʘʥʜʳʨʫ ʞᴅʥʝ ᴇʥʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫ װʰʽʥ 

ʬʦʩʬʘʪʤʦʙʠʣʠʟʘʮʠʷʣʘʫʰʳ ʙʘʢʪʝʨʠʷʣʘʨʜʳש (ʌʄɹ) ᴅʩʝʨʽ ʟʝʨʪʪʝʣʛʝʥ. ʂᴇʧʪʝʛʝʥ ʟʝʨʪʪʝʫʣʝʨʜʝ 

ʜᴅʣʝʣʜʝʥʛʝʥʜʝʡ ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ ʜʘץʳʣʜʘʨʳʥʳש ʬʦʩʬʦʨʤʝʥ ץʦʨʝʢʪʝʥʫʽʥ ʞʘץʩʘʨʪʫʜʳש 

ʧʝʨʩʧʝʢʪʠʚʪʽ ʞʦʣʜʘʨʳʥʳש ʙʽʨʽ ʬʦʩʬʘʪʪʘʨʜʳ ʙʠʦʣʦʛʠʷʣʳץ ʤʦʙʠʣʠʟʘʮʠʷʣʘʫ ʙʦʣʳʧ 

ʪʘʙʳʣʘʪʳʥʜʳץʪʘʥ ʟʝʨʪʪʝʫ ʞײʤʳʩʳʥʜʘ ʜʘץʳʣʜʘʨʜʳש ʪץײʳʤʜʘʨʳʥ ʩʝʙʝʨ ʘʣʜʳʥʜʘ ʦʩʳ ʙʘʢʪʝʨʠʷʣʘʨ 

ʥʝʛʽʟʽʥʜʝʛʽ ʙʠʦʧʨʝʧʘʨʘʪʧʝʥ ᴇשʜʝʣʜʽ. ʊᴅʞʽʨʠʙʝʣʽʢ ײʩʘץ-ʤᴇʣʜʝʢʪʽ ʪʘʥʘʧʪʘʨʜʳש ʪʦʧʳʨʘסʳʥʘ  

ʞװʨʛʽʟʽʣʛʝʥ ʪʘʣʜʘʫ ʥᴅʪʠʞʝʣʝʨʽ ʩʫʣʴʬʘʪʪʳ ʞᴅʥʝ ʭʣʦʨʠʜʪʽ-ʩʫʣʴʬʘʪʪʳ ʦʨʪʘʰʘ ʪײʟʜʘʥʫ ʜʝשʛʝʡʽ 

ʙʦʣסʘʥʜʳסʳʥʘ ץʘʨʘʤʘʩʪʘʥ ʟʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ ʞʘץʩʳ ʢᴇʨʩʝʪʢʽʰʪʝʨʛʝ ʠʝ ʙʦʣʜʳ. ʄʦʛʘʨʜʳש 

ʚʝʛʝʪʘʮʠʷʣʳץ ʜʘʤʫʳʥʳש ʪװʧʪʝʥʫ ʢʝʟʝשʽʥʜʝ ʙʠʽʢʪʽʛʽ ʄʠʥ.ʪʳשʘʡʪץʳʰ+ʌʄɹ ʥײʩץʘʩʳʥʜʘ 

ᴇʩʽʤʜʽʢʪʽש ʙʠʽʢʪʽʛʽ 22,8 ʩʤ ײץʨʘʜʳ, ʙײʣ ʙʘץʳʣʘʫ ʥײʩץʘʩʳʥʘ ץʘʨʘסʘʥʜʘ 4,7 ʩʤ ײʟʳʥ. ʉᴅʡʢʝʩʽʥʰʝ, 

ᴇʥʽʤʜʽʣʽʛʽ ʜʝ ʦʩʳ ʥײʩץʘʣʘʨʜʘ 136-136,5 ʮ/ʛʘ ײץʨʘʜʳ 

ʆʩʳסʘʥ ץײʩʘʩ ʢᴇʨʩʝʪʢʽʰʪʝʨʜʽ ʩʫʜʘʥ ʰᴇʙʽ ʤʝʥ ʘʨʧʘʜʘ ʥײʩץʘʣʘʨʳʥʘʥ ʜʘ ʢᴇʨʫʛʝ ʙʦʣʘʜʳ, 

ʙʘץʳʣʘʫ ʥײʩץʘʩʳʥʘ ץʘʨʘסʘʥʜʘ ʩʫʜʘʥ ʰᴇʙʽ (36,4) 9 ʩʤ, ʘʣ ʘʨʧʘ (33,4) 8ʩʤ ʙʠʽʢ. ʉʘʙʘץ ʞᴅʥʝ, ʤʘʩʘץ 

ʩʘʥʜʘʨʳ ʤʝʥ ʙʠʽʢʪʽʛʽʥʜʝ ʜʝ ʄʠʥ.ʪʳשʘʡʪץʳʰ+ʌʄɹ ʥײʩץʘʣʘʨʳʥrש ʥᴅʪʠʞʝʣʝʨʽʥʜʝ ʞʦסʘʨʳ 

ʢᴇʨʩʝʪʢʽʰ ʙʘʡץʘʣʘʜʳ. ɸʨʧʘ ʜʘץʳʣʳʥʳש ᴇʥʽʤʜʽʣʽʛʽ ʤʠʥʝʨʘʣʜʳ ʪʳשʘʡʪץʳʰʧʝʥ ʌʄɹ-ʥ  r  ʘʪʘʨץ

 ʘʩʳʥʜʘץʩײʘʥʜʘ 1,6 ʮ ᴇʥʽʤʛʝ, ʘʣ ʌʄɹ ʥסʳʣʘʫʤʝʥ ʩʘʣʳʩʪʳʨץʣ ʙʘײʘʥʜʘ 16,2 ʮ/ʛʘ ʙʦʣʜʳ, ʙסʦʣʜʘʥץ

(16,1 ʮ/ʛʘ) 1,5 ʮʝʥʪʥʝʨʛʝ ץʦʩʳʤʰʘ ᴇʥʽʤ ʙʦʣʜʳ. ʉʫʜʘʥ ʰᴇʙʽʥʜʝ ʙʘץʳʣʘʫ ʥײʩץʘʩʳʥʜʘ ᴇʥʽʤʜʽʣʽʛʽ 

182,4 ʮ/ʛʘ ײץʨʘʜʳ. ɹײʣ ʙʘʩץʘ ʥײʩץʘʣʘʨʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ 14,2-15,7 ʮʝʥʪʥʝʨʛʝ ʪᴇʤʝʥ. 

ɹײʣ ᴇʩʽʤʜʽʢʪʽש ʬʦʩʬʦʨʤʝʥ ץʦʨʝʢʪʝʥʫʽʥʽש ʪʦʣʳץ ץʘʥʜʳ ץʘʤʪʘʤʘʩʳʟ ʝʪʽʣʛʝʥʜʽʛʽʥ ʙʘʡץʘʪʘʜʳ. 

ʉʝʙʝʙʽ, ʤʠʥʝʨʘʣʜʳ ʪʳשʘʡʪץʳʰʪʘʨʜʳ ᴇʩʽʤʜʽʢ ʪʦʣʳסʳʤʝʥ ʙʦʡʳʥʘ ʩʽשʽʨʝ ʘʣʤʘʡʜʳ, ʘʣ ʌʄɹ  

ʬʦʩʬʦʨʜʳ ʪʘʩʳʤʘʣʜʘʫ ʘʨץʳʣʳ ʜʘץʳʣʜʳש ʬʦʩʬʦʨʤʝʥ ץʦʨʝʢʪʝʥʫʽʥ ץʘʨץʳʥʜʳ ץʘʤʪʘʤʘʩʳʟ ʝʪʝ 

ʦʪʳʨסʘʥ. ɹײʣ ʪʘʙʠסʘʪʪʘ ʝʨʽʤʝʡʪʽʥ ʬʦʩʬʦʨ ץʦʩʳʣʳʩʪʘʨʳʥ ᴇʩʽʤʜʽʢʪʝʨ ʩʽשʽʨʝʪʽʥ ʬʦʨʤʘסʘ ʘʡʥʘʣʜʳʨʘ 

ʘʣʘʪʳʥ ʬʦʩʬʘʪʪʳ ʤʦʙʠʣʠʟʘʮʠʷʣʘʡʪʳʥ ʙʘʢʪʝʨʠʷʣʘʨʜʳס שʘʥʘ ʙʦʣʫʳʥʘ ʙʘʡʣʘʥʳʩʪʳ. 

ʊʽʨʝʢ ʩᴇʟʜʝʨ: ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ, ʤʘʣ ʘʟʳץʪʳץ ʜʘץʳʣʜʘʨ, ʬʦʩʬʘʪʞʠʥʘץʪʘʫʰʳ 

ʙʘʢʪʝʨʠʷʣʘʨ, ʘʛʨʦʪʝʭʥʦʣʦʛʠʷ. 

 

ʂʽʨʽʩʧʝ. ʉʦסשʳ ʙʽʨʥʝʰʝ ʦʥʞʳʣʜʳץʪʘ ʪʦʧʳʨʘײץ ץʥʘʨʣʳסʳʥ ʩʘץʪʘʫʜʳש ʪʘʙʠסʠ 

ᴅʜʽʩʪʝʨʽ ʘʡʪʘʨʣʳץʪʘʡ ʙײʟʳʣʜʳ. ʊʝʨʝש ʞʳʨʪʫʜʳ, ʘʫʳʨ ʪʝʭʥʠʢʘʥʳ, ʧʝʩʪʠʮʠʜʪʝʨʜʽ ʞᴅʥʝ 

ʤʠʥʝʨʘʣʜʳ ʪʳשʘʡʪץʳʰʪʘʨʜʳ ץʦʣʜʘʥʫʜʳ, ʩʦʥʜʘʡ-ʘץ ʘʫʳʩʧʘʣʳ ʝʛʽʩ ײץʨʳʣʳʤʳʥ ʙײʟʫʜʳ 

ʞװʟʝʛʝ ʘʩʳʨʘʪʳʥ ʟʘʤʘʥʘʫʠ ץʘʨץʳʥʜʳ ʝʛʽʥʰʽʣʽʢ ʙʽʨץʘʪʘʨ ʞʘסʳʤʩʳʟ ʩʘʣʜʘʨסʘ ᴅʢʝʣʝʜʽ, 

ʤʳʩʘʣʳ: ʝʛʽʩʪʽʢ ץʘʙʘʪʳʥʳץ שʘʪʪʳ ʪʳסʳʟʜʘʣʫʳ, ʧʘʡʜʘʣʳ ʤʠʢʨʦʙʠʦʪʘʥʳש ʪʽʨʰʽʣʽʢ 

ᴅʨʝʢʝʪʽʥʽש ʙʘʩʳʣʫʳ, ʪʦʧʳʨʘײץ ץʨʳʣʳʤʳʥʳש ʞʦʡʳʣʫʳ ʞᴅʥʝ ץʦʨʰʘסʘʥ ʦʨʪʘʥʳ ʣʘʩʪʘʫ. 

ɼװʥʠʝ ʞװʟʽʣʽʢ ʘʟʳץ-ʪװʣʽʢ ᴇʥʜʽʨʽʩʽ ʤʽʥʜʝʪʪʽ ʪװʨʜʝ ʬʦʩʬʘʪʪʳ ʪʳשʘʡʪץʳʰʪʘʨסʘ 

ʪᴅʫʝʣʜʽ [1]. ᴆʩʽʤʜʽʢʪʝʨʜʽש, ʩʦʥʳש ʽʰʽʥʜʝ ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ ʜʘץʳʣʜʘʨʳʥʳש 
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 ʳסʙʽʨʽ ï ʬʦʩʬʦʨ. ʆʣ ʘʫʳʣ ʰʘʨʫʘʰʳʣʳ שʥʝʛʽʟʛʽ ʵʣʝʤʝʥʪʪʝʨʽʥʽ שʦʨʝʢʪʝʥʫʽʥʽץ

ʜʘץʳʣʜʘʨʳʥʳש ʧʽʩʽʧ-ʞʝʪʽʣʫ װʨʜʽʩʽʥ ʪʝʟʜʝʪʝʜʽ, ʝʛʽʥʜʽ ײץʨסʘץʰʳʣʳץʪʘʥ, ʪײʟʜʘʥʫʜʘʥ ʞᴅʥʝ 

ʪ.ʙ. ʩʪʨʝʩʩ ʬʘʢʪʦʨʣʘʨʳʥʘ ʪᴇʟʽʤʜʽʣʽʢʪʽ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ. ʄʳʩʘʣʳ, ʪʦʧʳʨʘץʪʘ ʬʦʩʬʦʨ 

ʞʝʪʢʽʣʽʢʩʽʟ ʙʦʣʩʘ, ʜʘץʳʣʜʳש ᴇʩʫʽ ʤʝʥ ʜʘʤʫʳ ʪʝʞʝʣʝʜʽ, ʜʘץʳʣʜʘʨʜʳש ʟʠʷʥʢʝʩʪʝʨ ʤʝʥ 

ʘʫʨʫʣʘʨסʘ ʠʤʤʫʥʠʪʝʪʽ ʤʝʥ ʪᴇʟʽʤʜʽʣʽʛʽ ʪᴇʤʝʥʜʝʡʜʽ. ʉʦʣ ʩʝʙʝʧʪʽ, ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ 

ʜʘץʳʣʜʘʨʳʥʘʥ ʤʦʣ ᴇʥʽʤ ʘʣʫ װʰʽʥ ʞʳʣ ʩʘʡʳʥ ʪʦʧʳʨʘץץʘ ʢᴇʧ ʤᴇʣʰʝʨʜʝ ʬʦʩʬʦʨ 

ʪʳשʘʡʪץʳʰʪʘʨʳ ʝʥʛʽʟʽʣʝʜʽ [2]. 

ɼװʥʠʝ ʞװʟʽʥʜʝ ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ ʜʘץʳʣʜʘʨʜʳש ʦשʪʘʡʣʳ ᴇʥʽʤʽʥʝ ץʦʣ ʞʝʪʢʽʟʫ 

 ץʳʰʪʘʨʜʳ ʧʘʡʜʘʣʘʥʘʜʳ. ɹʽʨʘץʘʡʪשʪʳ ץʰʽʥ 175,5 ʤʠʣʣʠʦʥ ʪʦʥʥʘʜʘʥ ʘʩʪʘʤ ʭʠʤʠʷʣʳװ

 ʡʜʝװʘʥ 75-95% ʝʨʽʤʝʡʪʽʥ ʢסʘʣץ ʪʝʢ 5-25% ᴇʩʽʤʜʽʢʪʝʨ ʘʣʘʜʳ, ʘʣ שʘʥ ʬʦʩʬʦʨʜʳסʦʣʜʘʥʳʣץ

ʪʦʧʳʨʘץʪʘ ץʘʣʘʜʳ. ɹײʣ ʪʦʧʳʨʘץ ʤʘʪʨʠʮʘʩʳʥʘ, ʦʥʳש ʵʢʦʣʦʛʠʷʣʳץ ץʳʟʤʝʪʪʝʨʽʥʝ ʞᴅʥʝ 

ʨʠʟʦʩʬʝʨʘ ʙʘʢʪʝʨʠʷʣʘʨʳʥʳש ʙʝʣʩʝʥʜʽʣʽʛʽʥʝ ʢʝʨʽ ᴅʩʝʨʽʥ ʪʠʛʽʟʝʜʽ [3]. 

ɸʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ ʜʘץʳʣʜʘʨʳʥʳש ʬʦʩʬʦʨʤʝʥ ץʦʨʝʢʪʝʥʫʽʥ ʞʘץʩʘʨʪʫʜʳש 

ʧʝʨʩʧʝʢʪʠʚʪʽ ʞʦʣʜʘʨʳʥʳש ʙʽʨʽ ʬʦʩʬʘʪʪʘʨʜʳ ʙʠʦʣʦʛʠʷʣʳץ ʤʦʙʠʣʠʟʘʮʠʷʣʘʫ ʙʦʣʳʧ 

ʪʘʙʳʣʘʜʳ, ʦʥʳ ʪʦʧʳʨʘץ ʤʠʢʨʦʦʨʛʘʥʠʟʤʜʝʨʽ ï ʙʘʢʪʝʨʠʷʣʘʨ ʤʝʥ ʞʽʧ ʪᴅʨʽʟʜʽ 

ʩʘשʳʨʘʫײץʣʘץʪʘʨ (ʤʠʢʨʦʤʠʮʝʪʪʝʨ) ʞװʟʝʛʝ ʘʩʳʨʘʜʳ ʞᴅʥʝ ʝʨʽʤʝʡʪʽʥ ʬʦʩʬʦʨ 

 ʧʘʣץʘ ʘʡʥʘʣʫʳʥʘ ʳסʦʣʞʝʪʽʤʜʽ ʬʦʨʤʘʣʘʨץ ʳ ᴇʩʽʤʜʽʢʪʝʨʛʝסʘʨʳ ʩʘʪʳʜʘסʞʦ שʦʩʳʣʳʩʪʘʨʳʥʳץ

ʝʪʝʜʽ [4]. 

 ʝʜᴅʫʽʨ ʙᴇʣʽʛʽ ʩʦʨʙʮʠʷ, ʙʝʢʽʪʫ ʞᴅʥʝ ʠʤʤʦʙʠʣʠʟʘʮʠʷ שʦʣʜʘʥʳʣʘʪʳʥ ʬʦʩʬʦʨʜʳפ

ʩʠʷץʪʳ ʢᴇʧʪʝʛʝʥ ʘʙʠʦʪʠʢʘʣʳץ ʞᴅʥʝ ʙʠʦʪʠʢʘʣʳץ ʙʠʦʭʠʤʠʷʣʳץ ʧʨʦʮʝʩʪʝʨʛʝ ʙʘʡʣʘʥʳʩʪʳ 

ʪʠʽʤʜʽʣʽʛʽʥ ʞʦסʘʣʪʫʳ ʤװʤʢʽʥ, ʘʣ ʬʦʩʬʦʨʜʳ ץʦʣʜʘʥʫʜʳש ʞʦסʘʨʳ ʞʳʣʜʘʤʜʳסʳ ʰʘʡʤʘʣʘʫ, 

ʘסʳʥʜʳ ʩʫʣʘʨ ʞᴅʥʝ ʵʨʦʟʠʷ ʘʨץʳʣʳ ʤʘשʳʟʜʳ ʵʢʦʣʦʛʠʷʣʳץ ץʘʫʽʧʪʝʨ ʪʫʜʳʨʫʳ ʤװʤʢʽʥ [5]. 

ʌʦʩʬʦʨ ʪʳשʘʡʪץʳʰʪʘʨʳʥ ʙʝʣʛʽʣʽ ʙʽʨ ʪʦʧʳʨʘץ ʧʝʥ ʢʣʠʤʘʪʪʳץ ʞʘסʜʘʡʣʘʨ ʤʝʥ 

ʪᴅʞʽʨʠʙʝʣʝʨʜʝ ʪʠʽʤʩʽʟ ʧʘʡʜʘʣʘʥʫ ʪʦʧʳʨʘץʪʳץ שʦʨʝʢʪʽʢ ʟʘʪʪʘʨʜʳש ʢװʡʽʥ ʞᴅʥʝ ʦʣʘʨʜʳש 

ʘʫʳʣʰʘʨʫʘʰʳʣʳץ ʜʘץʳʣʜʘʨʳʥʳש, ʩʦʥʜʘʡ-ʘץ ʪʦʧʳʨʘץ ʤʠʢʨʦʙʪʳץ ץʘʫʳʤʜʘʩʪʳץʪʘʨʳʥʳש 

ʩʽשʫʽ װʰʽʥ ץʦʣʞʝʪʽʤʜʽʣʽʛʽʥ ʪʽʢʝʣʝʡ ʥʝʤʝʩʝ ʞʘʥʘʤʘ ʪװʨʜʝ ᴇʟʛʝʨʪʫʽ ʤװʤʢʽʥ. ɹײʣ ʩʦסשʳ 

ᴅʩʝʨʣʝʨ ᴅʣʽ ʞʘץʩʳ ʪװʩʽʥʽʣʤʝʛʝʥʽʤʝʥ, ʬʫʥʢʮʠʦʥʘʣʜʳץ ʜʝשʛʝʡʜʝ ᴅʣʜʝץʘʡʜʘ ʘʟ, ʬʦʩʬʦʨʜʳ 

 ʞʘʩʘʫ ʞᴅʥʝ ץʦʣʘʡʣʳʣʳץ ʨʣʽ ʦʪʙʘʩʳʣʘʨʳʥʘ [6]װᴅʨʪ שʪʘʥʜʳʨʫ ʙʘʢʪʝʨʠʷʣʘʨʜʳץʨʳײ

ʤʠʢʨʦʙʪʳץ ץʘʫʳʤʜʘʩʪʳץʪʘʨʜʳ, ʩʦʥʜʘʡ-ʘץ ʬʦʩʬʦʨ ʮʠʢʣʽʥʽש ʬʝʨʤʝʥʪʪʝʨʽʥ ʢʦʜʪʘʡʪʳʥ 

ʙʘʢʪʝʨʠʷʣʳץ ʛʝʥʜʝʨʜʽ ʨʝʪʪʝʫ ʘʨץʳʣʳ ʬʦʩʬʦʨ ʘʡʥʘʣʳʤʳʥʳש ʪʠʽʤʜʽʣʽʛʽʥ ᴇʟʛʝʨʪʫʽ ʤװʤʢʽʥ 

ʝʢʝʥʜʽʛʽ ʪʫʨʘʣʳ ʜᴅʣʝʣʜʝʨ ʙʘʨ [7]. 

ʌʦʩʬʘʪʪʳץ שʦʣ ʞʝʪʽʤʩʽʟ ʬʦʨʤʘʣʘʨʳʥ ᴇʩʽʤʜʽʢʪʝ ץʦʣʞʝʪʽʤʜʽ ץʦʩʳʣʳʩʪʘʨסʘ 

ʘʡʥʘʣʜʳʨʫʜʳש ʙʘʣʘʤʘʣʳ ʪᴅʩʽʣʽ ʬʦʩʬʘʪʪʳ ʪʘʩʳʤʘʣʜʘʡʪʳʥ ʤʠʢʨʦʦʨʛʘʥʠʟʤʜʝʨʜʽ ʧʘʡʜʘʣʘʥʫ. 

ʊʘʙʠסʘʪʪʘ ʘʪʘʣʤʳʰ ʤʠʢʨʦʦʨʛʘʥʠʟʤʜʝʨ סʘʥʘ ʝʨʽʤʝʡʪʽʥ ʬʦʩʬʘʪʪʘʨʜʳ ʝʨʠʪʽʥʛʝ ʘʡʥʘʣʜʳʨʳʧ, 

ʦʣʘʨʜʳש ᴇʩʽʤʜʽʢʪʝʨʛʝ ץʦʣʞʝʪʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʘʜʳ [8]. ʄʠʢʨʦʦʨʛʘʥʠʟʤʜʝʨʜʽ ץʦʣʜʘʥʫ 

ʥᴅʪʠʞʝʩʽʥʜʝ ʙʽʨ ʚʝʛʝʪʘʮʠʷʣʳץ ʢʝʟʝשʜʝ ʬʦʩʬʘʪʪʘʨʜʳץ שʦʣ ʞʝʪʧʝʡʪʽʥ ʪװʨʣʝʨʽʥʽ20-30% ש-

ʜʘʥ ʘʩʪʘʤʳ ᴇʩʽʤʜʽʢʪʝʨʛʝ ץʦʣʞʝʪʽʤʜʽ ʬʦʨʤʘסʘ ʘʡʥʘʣʫʳ ʤװʤʢʽʥ [9]. ʌʦʩʬʦʨʜʳ ʝʨʽʪʝʪʽʥ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʜʝʨ (ʌʄɹ) ʪʦʧʳʨʘץʪʘסʳ ʬʦʩʬʦʨʜʳש ʙʠʦʛʝʦʭʠʤʠʷʣʳץ ʘʡʥʘʣʳʤʳʥʳש 

 ʝʨʫʽ, ʤʠʥʝʨʘʣʜʘʥʫʳ ʞᴅʥʝ שʘʥʜʘ, ʬʦʩʬʦʨʜʳץʨʘʤʜʘʩ ʙᴇʣʽʛʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ, ʘʪʘʧ ʘʡʪײץ

ʠʤʤʦʙʠʣʠʟʘʮʠʷʩʳ ʩʠʷץʪʳ ʙʽʨץʘʪʘʨ ʙʠʦʭʠʤʠʷʣʳץ ʨʝʘʢʮʠʷʣʘʨסʘ ץʘʪʳʩʘʜʳ [10]. 

ʌʄɹ-ʥʳ ʩʝʙʝʨ ʘʣʜʳʥʜʘ ʪץײʳʤʜʳ ᴇשʜʝʫʛʝ ʧʘʡʜʘʣʘʥʫ ʙʽʨ ʫʘץʳʪʪʘ ʪʦʧʳʨʘץʪʘʥ 

 ʳʰʳʥ ʧʘʡʜʘʣʘʥʫ ʪʠʽʤʜʽʣʽʛʽʥץʘʡʪשʤʳʣʜʳʨʘ ʘʣʘʜʳ ʞᴅʥʝ P ʪʳײʦʣʞʝʪʽʤʩʽʟ P-ʥʳ ʞץ

ʘʡʪʘʨʣʳץʪʘʡ ʞʘץʩʘʨʪʘʜʳ, ʙײʣ ʪʦʧʳʨʘץ-ᴇʩʽʤʜʽʢ ʢʦʥʪʠʥʫʫʤʳʥʜʘ P ץʦʣʞʝʪʽʤʜʽʣʽʛʽʥ 

ʞʘץʩʘʨʪʫʜʳש ʙʽʨʝʛʝʡ ʤװʤʢʽʥʜʽʢʪʝʨʽʥ ʙʝʨʝʜʽ. ʂᴇʧʪʝʛʝʥ ʟʝʨʪʪʝʫʣʝʨ ʬʦʩʬʘʪʤʦʙʠʣʠʟʘʮʠʷʣʘʫ-

ʰʳ ʙʘʢʪʝʨʠʘʣʘʨ ʞᴅʥʝ ʬʦʩʬʦʨ ʪʳשʘʡʪץʳʰʪʘʨʳʥ ʙʽʨʽʢʪʽʨʽʧ ץʦʣʜʘʥʫ ʪʦʧʳʨʘץʪʘסʳ P 

ʘʜʩʦʨʙʮʠʷʩʳʥ ʦʜʘʥ ᴅʨʽ ʪᴇʤʝʥʜʝʪʫʛʝ ʞᴅʥʝ ʦʥʳץ שʦʣʞʝʪʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫסʘ ʤװʤʢʽʥʜʽʢ 

ʙʝʨʝʪʽʥʽʥ ʨʘʩʪʘʡʜʳ, ʥᴅʪʠʞʝʩʽʥʜʝ ʬʦʩʬʦʨ ʪʳשʘʡʪץʳʰʪʘʨʳʥ ʧʘʡʜʘʣʘʥʫʜʳש ʵʢʦʣʦʛʠʷʣʳץ 

ʪʠʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʘʜʳ. ɼʝʛʝʥʤʝʥ, P ץʦʣʜʘʥʫ, ʪʦʧʳʨʘץ ʌʄɹ ʞᴅʥʝ P ʧʘʡʜʘʣʘʥʫ ʘʨʘʩʳʥʜʘסʳ 

ʜʠʥʘʤʠʢʘʣʳץ ᴇʟʘʨʘ ᴅʨʝʢʝʪʪʝʩʫʣʝʨʜʽ ʪװʩʽʥʫ ʟʝʨʪʪʝʫʜʽש ʩʘʣʳʩʪʳʨʤʘʣʳ ʪװʨʜʝ ʟʝʨʪʪʝʣʤʝʛʝʥ 

ʩʘʣʘʩʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ [11]. ɹʽʨץʘʪʘʨ סʘʣʳʤʜʘʨʜʳש ʟʝʨʪʪʝʫʣʝʨʽʥʜʝ ʠʥʦʢʫʣʷʥʪ ʨʝʪʽʥʜʝ 
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ʧʘʡʜʘʣʘʥʳʣʘʪʳʥ ʬʦʩʬʘʪʪʳ ʤʦʙʠʣʠʟʘʮʠʷʣʘʫʰʳ ʙʘʢʪʝʨʠʷʣʘʨ ʥʝʛʽʟʽʥʝʥ ᴇʩʽʤʜʽʢʪʝʨʜʽש 

ʪʦʧʳʨʘץʪʘʥ ץʦʨʝʢʪʽʢ ʟʘʪʪʘʨʜʳ ץʘʙʳʣʜʘʫʳʥ ʞʝשʽʣʜʝʪʫ ʞᴅʥʝ ʦʩʳʣʘʡʰʘ ץʦʨʰʘסʘʥ ʦʨʪʘʥʳש 

ʢװʡʟʝʣʽʩʪʝʨʽʥʽש ᴅʩʝʨʽʥ ʞʝשʽʣʜʝʪʫ װʰʽʥ ץʦʣʘʡʣʳ ʩʪʨʘʪʝʛʠʷ ʝʢʝʥʽʥ ʜᴅʣʝʣʜʝʜʽ [12]. 

ʌʦʩʬʘʪʪʘ ʝʨʠʪʽʥ ʨʠʟʦʙʘʢʪʝʨʠʷʣʘʨ ʬʦʩʬʘʪʪʳש ʞʠʥʘʣʫʳʥʜʘ ʞᴅʥʝ ᴇʩʽʤʜʽʢ 

ʪʘʤʳʨʣʘʨʳʥʘ ʘʡʥʘʣʫʳʥʜʘ ʤʘשʳʟʜʳ ʨᴇʣ ʘʪץʘʨʘʜʳ. ʌʦʩʬʦʨ ʥʝʛʽʟʽʥʝʥ ʚʝʛʝʪʘʪʠʚʪʽ ᴇʩʫ 

ʢʝʟʽʥʜʝ ʘʣʳʥʘʜʳ, ʘʣ ʬʦʩʬʦʨʜʳש ʙײʣ ʩʽשʽʨʽʣʛʝʥ ʪװʨʽ ʪץײʳʤʜʘʨ ʤʝʥ ʞʝʤʽʩʪʝʨʛʝ ץʘʡʪʘ 

ʙʝʨʽʣʝʜʽ. ɹʠʜʘʡ, ʞװʛʝʨʽ ʞᴅʥʝ ʪᴅʪʪʽ ʢʘʨʪʦʧ ʩʠʷץʪʳ ʢᴇʧʪʝʛʝʥ ʜʘץʳʣʜʘʨʜʳש ᴇʩʫʽ ʤʝʥ 

ᴇʥʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫ װʰʽʥ ʙװʢʽʣ ᴅʣʝʤʜʝ ʬʦʩʬʘʪʪʳ ʞײʤʳʣʜʳʨʘʪʳʥ ʙʘʢʪʝʨʠʷ ʝʛʫʜʽ ʝʥʛʽʟʫ 

ʪʫʨʘʣʳ ʭʘʙʘʨʣʘʥʜʳ [13, 14]. 

ɿʝʨʪʪʝʫ ʤʘʪʝʨʠʘʣʜʘʨʳ ʤʝʥ ᴅʜʽʩʪʝʨʽ. ɿʝʨʪʪʝʫ ʥʳʩʘʥʳ ʤʘʣ ʘʟʳץʪʳץ ʜʘץʳʣʜʘʨ 

(ʤʦʛʘʨ, ʩʫʜʘʥ ʰᴇʙʽ, ʘʨʧʘ), ʤʠʥʝʨʘʣʜʳ ʪʳשʘʡʪץʳʰʪʘʨ ʤʝʥ ʬʦʩʬʘʪʤʦʙʠʣʠʟʘʮʠʷʣʘʫʰʳ 

ʙʘʢʪʝʨʠʘʣʘʨ ʥʝʛʽʟʽʥʜʝʛʽ ʙʠʦʧʨʝʧʘʨʘʪ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʊʦʧʳʨʘץʪʳש ʬʠʟʠʢʦ-ʭʠʤʠʷʣʳץ 

 ,ʘʨʘ ʰʽʨʽʥʜʽ, ʞʘʣʧʳ ʞᴅʥʝ ʞʳʣʞʳʤʘʣʳ ʘʟʦ; ʬʦʩʬʦʨ; ʢʘʣʠʡץ ʨʘʤʳ: ʞʘʣʧʳײץ

ʛʠʛʨʦʩʢʦʧʠʷʣʳץ ʳʣסʘʣʜʳסʳʤʝʥ ʤʝʭʘʥʠʢʘʣʳײץ ץʨʘʤʳ, ʩʫ ʩʳסʳʥʜʳʩʳ, ʉʆ2, ʙʝʡʪʘʨʘʧ 

ʦʨʪʘʩʳ, ʉʘ ʤʝʥ Mg ʩʽשʽʨʽʣʛʝʥ ʥʝʛʽʟʜʝʨʽʥ ʘʥʳץʪʘʫ װʰʽʥ ʞᴅʥʝ ʤʠʢʨʦʙʠʦʣʦʛʠʷʣʳײץ ץʨʘʤʳʥʘ 

ʪʘʣʜʘʫ ʞײʤʳʩʪʘʨʳ ʞװʨʛʽʟʽʣʜʽ.    

ʊʦʧʳʨʘװ ץʣʛʽʣʝʨʽʥʝ ʤʠʢʨʦʙʠʦʣʦʛʠʷʣʳץ ʟʝʨʪʪʝʫ ʪʠʪʨʣʝʫ ᴅʜʽʩʽ ʘʨץʳʣʳ ʞװʨʛʽʟʽʣʜʽ.  

ɾʘʣʧʳ ʤʠʢʨʦʘסʟʘʣʘʨ ʩʘʥʳ (ɾʄʉ) ʈʇɸ ʘʨʥʘʡʳ ץʦʨʝʢʪʽʢ ʦʨʪʘʩʳʥʜʘ 

ʘʥʳץʪʘʣʘʜʳ. ɾʘʣʧʳ ʤʠʢʨʦʘסʟʘʣʘʨ ʩʘʥʳʥ ʘʥʳץʪʘʫ װʰʽʥ ʪʦʧʳʨʘץ ʩײʡʳʣʪʫʳʥʘʥ 1:10-4 

ʜᴅʨʝʞʝʩʽʥʝʥ ʘʣʳʧ, ץʘʪʪʳ ץʦʨʝʢʪʽʢ ʦʨʪʘʥʳש ʙʝʪʽʥʝ ʝʛʽʣʝʜʽ. ʇʝʪʨʠ ʪʘʙʘץʰʘʣʘʨʳʥ 3-4 

ʪᴅʫʣʽʢʢʝ 28-30 0ʉ ʘʨʘʣʳסʳʥʜʘ ʪʝʨʤʦʩʪʘʪץʘ ץʦʷʜʳ. ʐʳץץʘʥ ʤʠʢʨʦʘסʟʘʣʘʨ ʩʘʥʳʥ 

ʝʩʝʧʪʝʧ ʰʳסʘʨʘʜʳ. 

ɸʢʪʠʥʦʤʠʮʝʪʪʝʨ ʩʘʥʳ ʏʘʧʝʢ ץʦʨʝʢʪʽʢ ʦʨʪʘʩʳʥʜʘ ʘʥʳץʪʘʣʘʜʳ, ײץʨʘʤʳ: (ʛ/ʣ): 

ʛʣʶʢʦʟʘ (ʩʘʭʘʨʦʟʘ) ï 20,0; NH4NO3 ï 2,0; K2HPO4x3H2O ï 1,0; MgSO4 ï 0,5; KCl2 ï 0,5; 

FeSO4x7H2Oï 0,1; CaSO4 x2H2O ï 3,0; ʘʛʘʨ-ʘʛʘʨ ï 20,0; ʨʅ 6,8-7,0. 

ʄʠʮʝʣʠʘʣʴʜʳ ʩʘשʳʨʘʫײץʣʘץʪʘʨ ʩʘʥʳ ʏʘʧʝʢ ץʦʨʝʢʪʽʢ ʦʨʪʘʩʳʥʜʘ ʘʥʳץʪʘʣʘʜʳ, 

 ;ʨʘʤʳ: (ʛ/ʣ): ʛʣʶʢʦʟʘ (ʩʘʭʘʨʦʟʘ) - 20,0; NH4NO3 ï 2,0; K2HPO4x3H2O ï 1,0; MgSO4 ï 0,5ײץ

KCl2 ï 0,5; FeSO4x7H2Oï 0,1; CaSO4 x2H2O ï 3,0; ʘʛʘʨ-ʘʛʘʨ ï 20,0; ʨʅ 6,8-7,0. 

ʉʧʦʨʘʪװʟʫʰʽ ʤʠʢʨʦʘסʟʘʣʘʨ ʩʘʥʳ ײץʨסʘץ ץʦʨʝʢʪʽʢ ʘʛʘʨ ʦʨʪʘʩʳʥʜʘ ʘʥʳץʪʘʣʘʜʳ. 

ʉײʡʳʣʪʫ 15 ʤʠʥʫʪ 800ʉ ʪʝʤʧʝʨʘʪʫʨʘʜʘ ʩʫ ʤʦʥʰʘʩʳʥʜʘ ץʘʡʥʘʪʳʣʘʜʳ.   

ʇʝʪʨʠ ʪʘʙʘץʰʘʩʳʥʜʘסʳ ʢʦʣʦʥʠʷʣʘʨʳʥ ʩʘʥʘʫ. ɹײʣ װʰʽʥ ʇʝʪʨʠ ʪʘʙʘץʰʘʩʳʥʳש 

ʪʘʙʘʥʳʥ ʩʠʷʤʝʥ ʙʽʨʥʝʰʝ ʙᴇʣʽʢʢʝ ʙᴇʣʝʜʽ. ɽʛʝʨ ʜʝ ץʦʨʝʢʪʽʢ ʦʨʪʘ ʤᴇʣʜʽʨ ʙʦʣʩʘ, 

ʢʦʣʦʥʠʷʣʘʨʜʳ ʪʘʙʘץʰʘ ʘʩʪʳʥʘʥ ʪװʟʽʧ ʪײʨʘʪʳʥ ʞʘʨʳץ ʩᴅʫʣʝʩʽʤʝʥ ʩʘʥʘʡʜʳ. ʉʘʥʘʣסʘʥ 

ʢʦʣʦʥʠʷʣʘʨʜʳ ʩʠʷʤʝʥ ʥװʢʪʝ ʩʘʣʫ ʘʨץʳʣʳ ʙʝʣʛʽʣʝʧ ץʦʷʜʳ. ᴆʪʝ ʤʘʡʜʘ ʢʦʣʦʥʠʷʣʘʨʜʳ 

 ʳסʰʘʩʳʥʜʘץʡʳʣʪʫʜʘʥ ʝʛʽʣʛʝʥ ʇʝʪʨʠ ʪʘʙʘײʣʢʝʡʪʝʪʽʥ ʰʳʥʳ ï ʣʫʧʘʤʝʥ ʩʘʥʘʡʜʳ. ʊʠʽʩʪʽ ʩװ

ʤʠʢʨʦʘסʟʘʣʘʨ ʢʦʣʦʥʠʷʩʳʥ ʝʩʝʧʪʝʧ, ʪʘʙʘץʰʘʜʘסʳ ʢʦʣʦʥʠʷʣʘʨ ʩʘʥʳʥʳש ʦʨʪʘ ʢᴇʨʩʝʪʢʽʰʽʥ 

ʘʥʳץʪʘʡʜʳ ʜʘ, ʦʥʳ (1) ʬʦʨʤʫʣʘʜʘ 95% (ʈ0,95) ʜᴅʨʝʞʝʜʝʛʽ ʥʘץʪʳʣʳץץʘ ץʘʨʘʡ 1ʛ ײץʨסʘץ 

ʪʦʧʳʨʘץץʘ ʰʘסʘʜʳ:  

 ( x°2s x ) * ʂ*
V

1
,                                                         (1)                                                                     

ʄײʥʜʘ 
ʧ

ʭ
ʭ
ä
= , - ʢʦʣʦʥʠʷʥʳש ʦʨʪʘʰʘ ʩʘʥʳ, ʙʝʨʽʣʛʝʥ ʩײʡʳʣʪʫʜʘʥ ʰʳץץʘʥʳ; 

s x=° 
n

ʭä
- ʦʨʪʘʰʘ ʢʚʘʜʨʘʪʪʳץ ʘʫʳʪץʫʳ; 

2 - ʈ0,95 ʪʝʤʧʝʨʘʪʫʨʘʣʳץ ʢʨʠʪʝʨʠʡ; 

ʂ - ʝʛʫ ʞײʤʳʩʳ ʞװʨʛʽʟʽʣʛʝʥ ʩײʡʳʣʪʫ;  

V ï ʝʛʫ װʰʽʥ ʘʣʳʥסʘʥ ʩʫʩʧʝʥʟʠʷ ʢᴇʣʝʤʽ, ʤʣ; 

äʭ ï ʙʝʨʽʣʛʝʥ ʩײʡʳʣʪʫ ʙʦʡʳʥʰʘ ʝʩʝʧʪʝʣʛʝʥ ʞʘʣʧʳ ʢʦʣʦʥʠʷ ʩʘʥʳ; 

n ï ץʘʡʪʘʣʘʫ ʩʘʥʳ. 
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1 ʛ ʪʦʧʳʨʘװ ץʣʛʽʩʽʥʝ ʞװʨʛʽʟʽʣʛʝʥ ʢʦʣʦʥʠʷ ʪװʟʫʰʽ ʙʽʨʣʽʢ ʩʘʥʳʥ n=6, p<0,01 ʩʪʘʥʜʘʨʪʪʳץ 

ʞᴅʥʝ ʘʨʠʬʤʝʪʠʢʘʣʳץ ʦʨʪʘʰʘ ץʘʪʝʣʽʢ ʝʩʝʧʪʝʣʜʽ  [15]. 

ʊʦʧʳʨʘץʪʳש ʭʠʤʠʷʣʳײץ ץʨʘʤʳʥ ʟʝʨʪʪʝʫ װʰʽʥ ʪʦʧʳʨʘװ ץʣʛʽʣʝʨʽʥ ʞʠʥʘʫ ʢʝʣʝʩʽ ᴅʜʽʩʪʝʨʤʝʥ 

ʞװʨʛʽʟʽʣʜʽ. ʅװʢʪʝʣʽʢ ʩʳʥʘʤʘʣʘʨ (ᴅʨ ʥװʢʪʝʜʝʥ 5 ʩʳʥʘʤʘʜʘʥ) ʝʛʽʩʪʽʢ ʛʦʨʠʟʦʥʪʪʳש ʩʳʥʘץ ʘʣʘשʳʥʜʘ 

(0-30) ʘʣʳʥʜʳ. ᴄʨʙʽʨ ʥװʢʪʝʣʽʢ ʩʳʥʘʤʘʥʳש ʤʘʩʩʘʩʳ 200 - 250 ʛ ײץʨʘʜʳ. ʊʦʧʳʨʘץʪʳ ʭʠʤʠʷʣʳץ 

ʪʘʣʜʘʫ ʢᴇʨʩʝʪʢʽʰʪʝʨʽ ʙʦʡʳʥʰʘ: ʘʟʦʪ [16], ʬʦʩʬʦʨ ʞᴅʥʝ ʢʘʣʠʡ [17], ʛʫʤʫʩ [18], ʩʫ ʩʳסʳʥʜʳʩʳ [19] 

ʘʥʳץʪʘʣʘʜʳ. 

ʅᴅʪʠʞʝʣʝʨ. ʂװʨʽʰ ʘʫʳʩʧʘʣʳ ʝʛʽʩʽʥʽש ʪײʟʜʘʥסʘʥ ʪʦʧʳʨʘסʳʥʜʘ ʞʘשʘ ʤʘʣ ʘʟʳץʪʳץ 

ʜʘץʳʣʜʘʨʜʳש ʦשʪʘʡʣʳ ʩʝʙʫ ʤʝʨʟʽʤʽʥ ʘʥʳץʪʘʫ, ᴇʥʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫ װʰʽʥ ץʦʩʳʤʰʘ 

 ʟʝʨʪʪʝʫ שʤᴇʣʜʝʢʪʽ ʪᴅʞʽʨʠʙʝ ʩʘʣʳʥʜʳ. ʊᴅʞʽʨʠʙʝʥʽ-ץʩʘײ ʰʽʥװ ʨʽʥ ʙʝʣʛʽʣʝʫװʦʨʝʢʪʝʥʜʽʨʫ ʪץ

ʥʳʩʘʥʳ ʤʘʣ ʘʟʳץʪʳץ ʜʘץʳʣʜʘʨ (ʤʦʛʘʨ, ʩʫʜʘʥ ʰᴇʙʽ, ʘʨʧʘ), ʤʠʥʝʨʘʣʜʳ ʪʳשʘʡʪץʳʰʪʘʨ ʤʝʥ 

ʬʦʩʬʘʪʤʦʙʠʣʠʟʘʮʠʷʣʘʫʰʳ ʙʘʢʪʝʨʠʷʣʘʨ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ױʩʘץ-ʤᴇʣʜʝʢʪʽ ʪᴅʞʽʨʠʙʝ ï ʢᴇʧ 

ʬʘʢʪʦʨʣʳ. ʊᴅʞʽʨʠʙʝ çʓ. ɾʘץʘʝʚ ʘʪʳʥʜʘסʳ פʘʟʘץ ʢװʨʽʰ ʰʘʨʫʘʰʳʣʳסʳ נɿʀè ɾʐʉ-ʥʝ 

 ʨʛʽʟʽʣʜʽ. ᴄʨװʨʽʰ ʘʫʳʩʧʘʣʳ ʝʛʽʩʪʽʛʽʥʜʝ ʞװʰʽ ʢ-1 שʳʥʳסʘʨʘʫʳʣʪᴇʙʝ ʰʘʨʫʘʰʳʣʳפ ʘʨʘʩʪʳץ

ʤᴇʣʜʝʢ ʘʫʜʘʥʳ 50 ʤ2 ʞᴅʥʝ װʰ ץʘʡʪʘʣʘʥʳʤʜʘ. ᴄʨ ʤᴇʣʜʝʢʪʽש ʘʨʘ ץʘʰʳץʪʳסʳ 1 ʤ, ʥײʩץʘʣʘʨ 

ʘʨʘ ץʘʰʳץʪʳסʳ 2 ʤ. ɸʣסʳ ʜʘץʳʣ ʢװʨʽʰ. 

ʊᴅʞʽʨʠʙʝʣʽʢ ʫʯʘʩʢʝ ʪʦʧʳʨʘסʳʥʘʥ ʢᴇʢʪʝʤʛʽ ʪײʟʜʳʣʳץʪʳ ʘʥʳץʪʘʫ (HCO3-, CO32-, 

SO42-, Cl-, Na+, K+, Ca2+, Mg2+) ʞᴅʥʝ ʘʛʨʦʭʠʤʠʷʣʳץ ʪʘʣʜʘʫʣʘʨ (ʛʫʤʫʩʪʳש, ʘʟʦʪʪʳש, 

ʬʦʩʬʦʨʜʳײץ שʨʘʤʳ) װʰʽʥ ʢʦʥʚʝʨʪ ᴅʜʽʩʽʤʝʥ ʩʳʥʘʤʘʣʘʨ ʘʣʳʥʜʳ ʞᴅʥʝ ʪʘʣʜʘʫʣʘʨ ʞʘʩʘʣʜʳ. 

ʊʦʧʳʨʘץץʘ ʪʘʣʜʘʫ ʞײʤʳʩʪʘʨʳ çᴆ.ʆ. ʆʩʧʘʥʦʚ ʘʪʳʥʜʘסʳ פʘʟʘץ ʪʦʧʳʨʘץʪʘʥʫ ʞᴅʥʝ 

ʘʛʨʦʭʠʤʠʷ סʳʣʳʤʠ-ʟʝʨʪʪʝʫ ʠʥʩʪʠʪʫʪʳè ɾʐʉ ʟʝʨʪʭʘʥʘʩʳʥʜʘ ʞװʨʛʽʟʽʣʜʽ. ʊʘʣʜʘʫʣʘʨ 

ʥᴅʪʠʞʝʩʽ 1-2 ʢʝʩʪʝʣʝʨʜʝ ʢʝʣʪʽʨʽʣʛʝʥ. 

 
1-ʢʝʩʪʝ ï ױʩʘץ-ʤᴇʣʜʝʢʪʽ ʪᴅʞʽʨʠʙʝ ʪʦʧʳʨʘסʳʥʜʘסʳ ʞʝשʽʣ ʝʨʠʪʽʥ ʪײʟʜʘʨʜʳײץ שʨʘʤʳʥʳש 

ʢᴇʢʪʝʤʛʽ ʥᴅʪʠʞʝʣʝʨʽ 
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Mg-ʵʢʚ. 100 ʛ ʪʦʧʳʨʘץץʘ/% 
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ʊᴅʞʽʨʠʙʝ 

ʩʘʣסʘʥסʘ ʜʝʡʽʥ 

(ɹʘʩʪʘʧץʳ) 

0-20 1,423 0,017 18,07 

0,867 

3,31 

0,117 

8,50 

0,195 

8,13 

0,163 

4,97 

0,060 

0,06 

0,002 

 

ʂᴇʢʪʝʤʜʝ ʪᴅʞʽʨʠʙʝ ʩʘʣסʘʥסʘ ʜʝʡʽʥ ײʩʘץ-ʤᴇʣʜʝʢʪʽ ʪʘʥʘʧʪʘʨʜʳש ʪʦʧʳʨʘסʳʥʳש ʪʘʣʜʘʫ 

ʥᴅʪʠʞʝʣʝʨʽ ʅ.ʅ. ɹʘʣʷʙʦʥʳש ʪײʟʜʘʥʫ ʜʝשʛʝʡʽʥʝ ץʘʨʘʡ ʪʦʧʪʘʩʪʳʨʫ ʙʦʡʳʥʰʘ ʩʫʣʴʬʘʪʪʳ 

ʞᴅʥʝ ʭʣʦʨʠʜʪʽ-ʩʫʣʴʬʘʪʪʳ ʦʨʪʘʰʘ ʪײʟʜʘʥʫ ʜʝשʛʝʡʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 
 

2-ʢʝʩʪʝ ï ױʩʘץ-ʤᴇʣʜʝʢʪʽ ʪᴅʞʽʨʠʙʝ ʪʦʧʳʨʘסʳʥʳש ʢᴇʢʪʝʤʛʽ ʘʛʨʦʭʠʤʠʷʣʳײץ ץʨʘʤʳ 

 

 ʣʛʽ ʘʪʘʫʳ ʉʳʥʘʤʘת

ʘʣʫ 

ʪʝʨʝשʜʽ

ʛʽ,  ʩʤ 

ɾʘʣʧʳ 

ɻʫʤʫʩ 

ɾʳʣʞʳʤʘʣʳ, ʤʛ/ʢʛ ɾʘʣʧʳ, % 

ɸʟʦʪ 

ʄʛ/ʢʛ 

ʌʦʩʬʦʨ 

ʄʛ/ʢʛ 

ʂʘʣʠʡ 

ʄʛ/ʢʛ 

ɸʟʦʪ 

% 

ʌʦʩʬʦʨ 

% 

ʂʘʣʠʡ 

% 

ʊᴅʞʽʨʠʙʝ 

ʩʘʣסʘʥסʘ 

ʜʝʡʽʥ 

(ɹʘʩʪʘʧץʳ) 

0-20 0,74 47,6 22 100 0,084 0,153 2,652 

 

2-ʢʝʩʪʝʜʝʛʽ ʪʘʣʜʘʫ ʥᴅʪʠʞʝʣʝʨʽ ʙʦʡʳʥʰʘ ʟʝʨʪʪʝʫ ʞײʤʳʩʪʘʨʳʥ ʙʘʩʪʘʨ ʘʣʜʳʥʜʘ 

ʪᴅʞʽʨʠʙʝʣʽʢ ʪʘʥʘʧʪʘʨ ʪʦʧʳʨʘסʳʥʜʘסʳ ʞʳʣʞʳʤʘʣʳ ʘʟʦʪ, ʬʦʩʬʦʨ ʞᴅʥʝ ʢʘʣʠʡ ʤᴇʣʰʝʨʣʝʨʽ 

47,6 / 22 / 100 ʤʛ/ʢʛ ʙʦʣʜʳ, ʙײʣ ʪʦʧʳʨʘץʪʳש ʘʟʦʪ, ʬʦʩʬʦʨ, ʢʘʣʠʡʤʝʥ ʞʦסʘʨʳ ץʘʤʪʳʣסʘʥ-
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ʜʳסʳʥ ʙʘʡץʘʪʘʜʳ. ʊᴅʞʽʨʠʙʝʣʽʢ ʪʘʥʘʧʪʘʨסʘ ʙʠʦʤʝʪʨʠʷʣʳץ ʪʘʣʜʘʫʣʘʨ ʞʘʩʘʣʜʳ. ױʩʘץ-

ʤᴇʣʜʝʢʪʽ ʪᴅʞʽʨʠʙʝʜʝʛʽ ʤʘʣ ʘʟʳץʪʳץ ʜʘץʳʣʜʘʨʜʳש ᴇʩʫ ʜʠʥʘʤʠʢʘʩʳ 3-ʢʝʩʪʝʜʝ ʙʝʨʽʣʛʝʥ. 

ɹʠʦʤʝʪʨʠʷʣʳץ ʪʘʣʜʘʫʣʘʨ ʥᴅʪʠʞʝʩʽ ʢᴇʨʩʝʪʢʝʥʜʝʡ ʪᴅʞʽʨʠʙʝʣʽʢ ʜʘץʳʣʜʘʨʜʘ ʌʄɹ 

ʥײʩץʘʩʳʥʜʘ ʞᴅʥʝ ʄʠʥ.ʪʳשʘʡʪץʳʰ+ʌʄɹ ʥײʩץʘʩʳʥʜʘ ʞʦסʘʨʳ ʢᴇʨʩʝʪʢʽʰ ʙʘʡץʘʣʘʜʳ. 

ʊװʧʪʝʥʫ ʢʝʟʝשʽʥʜʝ ʤʦʛʘʨʜʳש ʙʠʽʢʪʽʛʽ ʄʠʥ.ʪʳשʘʡʪץʳʰ+ʌʄɹ ʥײʩץʘʩʳʥʜʘ ᴇʩʽʤʜʽʢʪʽש 

ʙʠʽʢʪʽʛʽ 22,8 ʩʤ ײץʨʘʜʳ, ʙײʣ ʙʘץʳʣʘʫʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ 4,7 ʩʤ ײʟʳʥ. ɼᴅʣ ʦʩʳʥʜʘʡ 

ʪʝʥʜʝʥʮʠʷʣʘʨ ʩʫʜʘʥ ʰᴇʙʽ ʤʝʥ ʘʨʧʘʜʘ ʜʘ ʙʘʡץʘʣʘʜʳ, ʙʘץʳʣʘʫʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ ʩʫʜʘʥ 

ʰᴇʙʽ (36,4) 9 ʩʤ, ʘʣ ʘʨʧʘʜʘ (33,4) 8ʩʤ ײʟʳʥ. ʉʘʙʘץ ʩʘʥʳ, ʤʘʩʘץ ʩʘʥʳ ʤʝʥ ײʟʳʥʜʳסʳʥʜʘ ʜʘ 

ʄʠʥ.ʪʳשʘʡʪץʳʰ+ʌʄɹ ʥײʩץʘʣʘʨʜʳש ʥᴅʪʠʞʝʣʝʨʽʥʜʝ ʙʘʩʳʤʜʳץ ʙʘʡץʘʣʘʜʳ. 
3-ʢʝʩʪʝ ï ɼʘʣʘʣʳץ ʩʝʙʫ ʤʝʨʟʽʤʽʥ ʘʥʳץʪʘʫ ʤʘץʩʘʪʳʥʜʘ ʞװʨʛʽʟʽʣʛʝʥ ʪᴅʞʽʨʠʙʝʣʽʢ ʜʘץʳʣʜʘʨסʘ 

ʬʝʥʦʣʦʛʠʷʣʳץ, ʙʠʦʤʝʪʨʠʷʣʳץ ʪʘʣʜʘʫʣʘʨ 

 

ɼʘץʳʣ

-ʜʘʨ  
ʊᴅʞʽʨʠʙʝ ʥײʩץʘʣʘʨʳ 

ɼʘʤʫ ʬʘʟʘʣʘʨʳ 

ʊװʧʪʝʥʫ-ʪװʪʽʢʪʝʥʫ  ʄʘʩʘץʪʘʥʫ  

ᴆʩʽʤʜʽʢʪʽש 

ʙʠʽʢʪʽʛʽ, ʩʤ 

ʉʘʙʘץ ʩʘʥʳ, 

ʜʘʥʘ 

ʄʘʩʘץ 

ʩʘʥʳ, ʜʘʥʘ 

ʄʘʩʘץ 

 ʳ, ʩʤסʟʳʥʜʳײ

ʄʦʛʘʨ  ʙʘץʳʣʘʫ (ʝʰץʘʥʜʘʡ 

 (ʦʩʧʘʩʳʟץ

18,1 5 4 13,8 

ʪʳשʘʡʪץʳʰ ʙʝʨʽʣʛʝʥ 

(N60P90+N30) 

20,3 7 7 14,8 

ʌʄɹ-ʤʝʥ ᴇשʜʝʣʛʝʥ 16,1 7 7 14,5 

ʄʠʥ.ʪʳשʘʡʪץʳʰ+ʌʄɹ 22,8 8 8 23,4 

ʉʫʜʘʥ 

ʰᴇʙʽ 

ʙʘץʳʣʘʫ (ʝʰץʘʥʜʘʡ 

 (ʦʩʧʘʩʳʟץ

27,4 4 4 36,4 

ʪʳשʘʡʪץʳʰ ʙʝʨʽʣʛʝʥ 

(N60P90+N30) 

31,1 6 5 39,4 

ʌʄɹ-ʤʝʥ ᴇשʜʝʣʛʝʥ 32,0 6 6 36,9 

ʄʠʥ.ʪʳשʘʡʪץʳʰ+ʌʄɹ 36,4 10 9 43,5 

ɸʨʧʘ  ʙʘץʳʣʘʫ (ʝʰץʘʥʜʘʡ 

 (ʦʩʧʘʩʳʟץ

25,4 4 4 6,7 

ʪʳשʘʡʪץʳʰ ʙʝʨʽʣʛʝʥ 

(N60P90+N30) 

32 6 6 7,3 

ʌʄɹ-ʤʝʥ ᴇשʜʝʣʛʝʥ 28,2 7 6 6,2 

ʄʠʥ.ʪʳשʘʡʪץʳʰ+ʌʄɹ 33,4 8 8 7,7 

 

ɹײʣ ᴇʩʽʤʜʽʢʪʽש ʬʦʩʬʦʨʤʝʥ ץʦʨʝʢʪʝʥʫʽʥʽש ʪʦʣʳץ ץʘʥʜʳ ץʘʤʪʘʤʘʩʳʟ ʝʪʽʣʛʝʥʜʽʛʽʥ 

ʙʘʡץʘʪʘʜʳ. ʉʝʙʝʙʽ, ʤʠʥʝʨʘʣʜʳ ʪʳשʘʡʪץʳʰʪʘʨʜʳ ᴇʩʽʤʜʽʢ ʪʦʣʳסʳʤʝʥ ʙʦʡʳʥʘ ʩʽשʽʨʝ 

ʘʣʤʘʡʜʳ, ʘʣ ʌʄɹ ʬʦʩʬʦʨʜʳ ʪʘʩʳʤʘʣʜʘʫ ʘʨץʳʣʳ ʜʘץʳʣʜʳש ʬʦʩʬʦʨʤʝʥ ץʦʨʝʢʪʝʥʫʽʥ 

 .ʘʥסʘʤʪʘʤʘʩʳʟ ʝʪʝ ʦʪʳʨץ ʳʥʜʳץʘʨץ

ʄʘʣ ʘʟʳץʪʳץ ʜʘץʳʣʜʘʨʜʳש ʞʝʨ װʩʪʽ ʤʘʩʩʘʩʳʥ ʝʩʝʧʢʝ ʘʣʫ ʤʘץʩʘʪʳʥʜʘ ʜʘץʳʣʜʘʨʜʳש 

ᴇʥʽʤʜʽʣʽʛʽ ʝʩʝʧʪʝʣʽʧ 4-ʰʽ ʢʝʩʪʝʜʝ ʙʝʨʽʣʜʽ. 

 
4-ʢʝʩʪʝ ï ʄʘʣ ʘʟʳץʪʳץ ʜʘץʳʣʜʘʨʜʳש ᴇʥʽʤʜʽʣʽʛʽ (ʦʨʪʘʰʘ ʤᴅʥʽ) 

 

ɼʘץʳʣʜʘʨ  ʊᴅʞʽʨʠʙʝ ʥײʩץʘʣʘʨʳ ᴆʥʽʤʽ, 

ʮ/ʛʘ 

 ʟʘʪ ץʘסʨײפ

ʞʠʳʥʪʳסʳ, 

ʮ/ʛʘ 

 ʦʩʳʤʰʘ ᴇʥʽʤפ

ʂᴇʢ ʙʘʣʘʫʩʘ ײפʨסʘץ ʟʘʪ 

ʮ/ʛʘ % ʮ/ʛʘ % 

ɸʨʧʘ ʙʘץʳʣʘʫ (ʝʰץʘʥʜʘʡ ץʦʩʧʘʩʳʟ) 14,6 38,2 - - - - 

ʪʳשʘʡʪץʳʰ ʙʝʨʽʣʛʝʥ 

(N60P90+N30) 

16,7 39,5 2,1 14,4 1,3 3,4 

ʌʄɹ-ʤʝʥ ᴇשʜʝʣʛʝʥ 16,1 40,6 1,5 10,3 2,4 6,3 

ʄʠʥ.ʪʳשʘʡʪץʳʰ+ʌʄɹ 16,2 41,2 1,6 10,9 3 7,8 
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ʉʫʜʘʥ ʰᴇʙʽ ʙʘץʳʣʘʫ (ʝʰץʘʥʜʘʡ ץʦʩʧʘʩʳʟ) 182,4 42,0 - - - - 

ʪʳשʘʡʪץʳʰ ʙʝʨʽʣʛʝʥ 

(N60P90+N30) 

196,6 48,0 14,2 7,9 6 14,2 

ʌʄɹ-ʤʝʥ ᴇשʜʝʣʛʝʥ 197,9 49 15,5 8,5 7 16,6 

ʄʠʥ.ʪʳשʘʡʪץʳʰ+ʌʄɹ 198,1 49,7 15,7 8,6 7,7 18,3 

ʄʦʛʘʨ  ʙʘץʳʣʘʫ (ʝʰץʘʥʜʘʡ ץʦʩʧʘʩʳʟ) 130 54,8 - - - - 

ʪʳשʘʡʪץʳʰ ʙʝʨʽʣʛʝʥ 

(N60P90+N30) 

134 55,4 4 3,1 0,6 1,1 

ʌʄɹ-ʤʝʥ ᴇשʜʝʣʛʝʥ 136 55,9 6 4,6 1,1 2,0 

ʄʠʥ.ʪʳשʘʡʪץʳʰ+ʌʄɹ 136,5 56,2 6,5 5 1,4 2,6 

ʄʘʣ ʘʟʳץʪʳץ ʜʘץʳʣʜʘʨʜʳש ʢᴇʢʙʘʣʘʫʩʘʩʳʥ ʝʩʝʧʢʝ ʘʣʫ ʙʦʡʳʥʰʘ ʞװʨʛʽʟʽʣʛʝʥ ʟʝʨʪʪʝʫ 

ʥᴅʪʠʞʝʣʝʨʽ: ʘʨʧʘ ʜʘץʳʣʳʥʳש ᴇʥʽʤʜʽʣʽʛʽ ʄʠʥ.ʪʳשʘʡʪץʳʰ+ʌʄɹ ʥײʩץʘʩʳʥʜʘ 16,2 ʮ/ʛʘ 

ʙʦʣʜʳ, ʙײʣ ʙʘץʳʣʘʫʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ 1,6 ʮ ᴇʥʽʤʛʝ, ʘʣ ʌʄɹ ץʦʣʜʘʥסʘʥ ʥײʩץʘʜʘ (16,1 ʮ/ʛʘ) 

1,5 ʮʝʥʪʥʝʨʛʝ ʘʨʪʳץ ʙʦʣʜʳ. ʉʫʜʘʥ ʰᴇʙʽʥʜʝ ʙʘץʳʣʘʫ ʥײʩץʘʩʳʥʜʘ ᴇʥʽʤʜʽʣʽʛʽ 182,4 ʮ/ʛʘ 

 ʘʥʜʘ 14,2-15,7 ʮʝʥʪʥʝʨʛʝ ʪᴇʤʝʥ. ʄʦʛʘʨסʘʣʘʨʤʝʥ ʩʘʣʳʩʪʳʨץʩײʘ ʥץʣ ʙʘʩײʨʘʜʳ. ɹײץ

ʜʘץʳʣʳʣʳʥʜʘ ʌʄɹ ᴇשʜʝʣʛʝʥ ʥײʩץʘ ʤʝʥ ʤʠʥʝʨʘʣʜʳ ʪʳשʘʡʪץʳʰʪʳ ץʦʩʘ ץʦʣʜʘʥסʘʥ 

ʥײʩץʘʣʘʨʜʘ ʘʡʪʘʨʣʳץʪʘʡ ʘʡʳʨʤʘʰʳʣʳץ ʞʦץ, ʷסʥʠ 136-136,5 ʮ/ʛʘ ײץʨʘʜʳ. 

ʊʦʧʳʨʘײץ ץʨʘʤʳʥʘ ʤʠʢʨʦʙʠʦʣʦʛʠʷʣʳץ ʪʘʣʜʘʫ ʞײʤʳʩʪʘʨʳ ʞװʨʛʽʟʽʣʜʽ. 

ʄʠʢʨʦʙʠʦʣʦʛʠʷʣʳץ ʪʘʣʜʘʫ ʞײʤʳʩʪʘʨʳ ʂʦʭ ᴅʜʽʩʽ ʙʦʡʳʥʰʘ ʩײʡʳʣʪʫ ʞʘʩʘʧ ʘʨʥʘʡʳ 

  .ʪʘʣʜʳ. ʊʘʣʜʘʫ ʥᴅʪʠʞʝʩʽ 5-ʢʝʩʪʝʜʝ ʢᴇʨʩʝʪʽʣʛʝʥץʳʣʳ ʘʥʳץʦʨʝʢʪʽʢ ʦʨʪʘʣʘʨʜʘ ᴇʩʽʨʫ ʘʨץ

 
5-ʢʝʩʪʝ ï ʐʘʨʫʘʰʳʣʳץʪʘʨ ʝʛʽʩʪʽʛʽʥʜʝʛʽ  ʪʦʧʳʨʘץʪʘסʳ ʤʠʢʨʦʘסʟʘʣʘʨʜʳש ʬʠʟʠʦʣʦʛʠʷʣʳץ 

ʪʦʙʳ  

 

 

ʊᴅʞʽʨʠʙʝ 

ʥײʩץʘʣʘʨʳ 

ʄʠʢʨʦʘסʟʘʣʘʨ ʩʘʥʳ, ʂʊɹ/ʛ ʪʦʧʳʨʘץʪʘסʳ 

ɻʝʪʝʨʦʪʨʦʬ-ʪʳ 

ʙʘʢʪʝʨʠʷʣʘʨ 

ʉʧʦʨʘʪװʟʫʰʽ  

ʤʠʢʨʦ- 

ʘסʟʘʣʘʨ 

ʄʠʮʝ- 

ʣʠʘʣʴʜʳ ʩʘשʳʨʘʫ- 

 ʪʘʨץʣʘײץ

ɸʢʪʠʥʦ- 

ʤʠʮʝʪʪʝʨ 

ʢᴇʢʪʝʤ 2,1Ñ0,5Ĭ104 1,6Ñ0,5Ĭ103 3,0Ñ0,3Ĭ102 3,0Ñ0,2Ĭ103 

ʢװʟ 4,7Ñ0,8Ĭ105 1,9Ñ0,5Ĭ103 2,6Ñ0,6Ĭ103 1,4Ñ2,5Ĭ103 

 

ʄʠʢʨʦʙʠʦʣʦʛʠʷʣʳץ ʪʘʣʜʘʫ ʥᴅʪʠʞʝʣʝʨʽ ʙʦʡʳʥʰʘ ײʩʘץ-ʪʘʥʘʧʪʳ ʪᴅʞʽʨʠʙʝʣʽʢ 

ʫʯʘʩʢʝʥʽש ʪʦʧʳʨʘײץ ץʨʘʤʳʥʜʘסʳ ʛʝʪʝʨʦʪʨʦʬʪʳ ʙʘʢʪʝʨʠʷʣʘʨʜʳש ʩʘʥʳ ʢᴇʢʪʝʤ ʤʘʫʩʳʤʳʤʝʥ 

(104 ʂʊɹ/ʛ) ʩʘʣʳʩʪʳʨסʘʥʜʘ ʢװʟ ʤʘʫʩʳʤʳʥʜʘ ʙʽʨ ʜᴅʨʝʞʝʛʝ ʞʦסʘʨʳ ʙʦʣʜʳ,  ʷסʥʠ 105 ʂʊɹ/ʛ. 

ʉʧʦʨʘʪװʟʫʰʽ ʤʠʢʨʦʘסʟʘʣʘʨʤʝʥ ʘʢʪʠʥʦʤʠʮʝʪʪʝʨʜʽש ʩʘʥʳ ʝʢʽ ʤʘʫʩʳʤʜʘ ʜʘ ʙʽʨʜʝʡ ʜʝשʛʝʡʜʝ 

ʙʦʣʜʳ, ʷסʥʠ 103 ʂʊɹ/ʛ ײץʨʘʜʳ. ʄʠʮʝʣʠʘʣʜʳ ʩʘשʳʨʘʫײץʣʘץʪʘʨʜʳש ʩʘʥʳ ʢᴇʢʪʝʤ 

ʤʘʫʩʳʤʳʥʜʘ 102 ʂʊɹ/ʛ ײץʨʘʜʳ ʷסʥʠ ʙײʣ ʜʝʛʝʥʽʤʽʟ ʢװʟ ʤʘʫʩʳʤʳʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ ʙʽʨ 

ʜᴅʨʝʞʝʛʝ ʪᴇʤʝʥ - 103 ʂʊɹ/ʛ.  

 ʳ ʬʦʩʬʘʪʪʳסʪʘץʘʩʳ ʥʘʨʳסʰʽʥ ʙʘװ ʦʨʳʪʳʥʜʳ. ᴆʥʽʤʜʽʣʽʢʪʽ ʘʨʪʪʳʨʫפ

ʪʳשʘʡʪץʳʰʪʘʨʜʘʥ ʪᴇʤʝʥ, ײץʨʘʤʳʥʜʘ ʞʝʨʛʽʣʽʢʪʽ ʙʘʡʳʨסʳ ʙʘʢʪʝʨʠʷʣʘʨ ʙʘʨ ʬʦʩʬʘʪʪʳ 

ʤʦʙʠʣʠʟʘʮʠʷʣʘʫʰʳ ʙʘʢʪʝʨʠʷʣʘʨ ʥʝʛʽʟʽʥʜʝʛʽ ʙʠʦʣʦʛʠʷʣʳץ ᴇʥʽʤʜʽ ʧʘʡʜʘʣʘʥʫ ʪʠʽʤʜʽʨʝʢ. ɹײʣ 

ʪʘʙʠסʘʪʪʘ ʝʨʽʤʝʡʪʽʥ ʬʦʩʬʦʨ ץʦʩʳʣʳʩʪʘʨʳʥ ᴇʩʽʤʜʽʢʪʝʨ ʩʽשʽʨʝʪʽʥ ʬʦʨʤʘסʘ ʘʡʥʘʣʜʳʨʘ 

ʘʣʘʪʳʥ ʬʦʩʬʘʪʪʳ ʤʦʙʠʣʠʟʘʮʠʷʣʘʡʪʳʥ ʙʘʢʪʝʨʠʷʣʘʨʜʳס שʘʥʘ ʙʦʣʫʳʥʘ ʙʘʡʣʘʥʳʩʪʳ. 

ɼʘץʳʣʜʘʨ ʪץײʳʤʜʘʨʳʥ ʩʝʙʝʨ ʘʣʜʳʥʜʘ ʬʦʩʬʦʨ ʪʳשʘʡʪץʳʰʪʘʨʳʥ ʝʥʛʽʟʫʤʝʥ ʙʽʨʛʝ 

ʬʦʩʬʘʪʪʳ ʤʦʙʠʣʠʟʘʮʠʷʣʘʫʰʳ ʙʘʢʪʝʨʠʷʣʘʨʤʝʥ ʝʛʫ ʬʦʩʬʦʨʜʳץ שʦʣʞʝʪʽʤʜʽʣʽʛʽʥ ʞᴅʥʝ 

 ʰᴇʧʪʝʨʜʽ ʝʛʫ ץʪʳץʘʣʘʨʜʘ ʘʟʳץʩײʪʳ ʥץʫʽʥ ʘʨʪʪʳʨʜʳ. ʉʦʣ ʩʠʷשʩʽ שʦʨʝʢʪʽʢ ʟʘʪʪʘʨʜʳץ

ʘʣʜʳʥʜʘ ʬʦʩʬʦʨ ʪʳשʘʡʪץʳʰʪʘʨʳʥ ʝʥʛʽʟʫʤʝʥ ʙʽʨʛʝ ʝʛʫ ʬʦʩʬʦʨʜʳש ʩʽשʫʽʥ ʘʡʪʘʨʣʳץʪʘʡ 

ʞʘץʩʘʨʪʳʧ, ᴇʥʽʤʜʽʣʽʢʪʽ ʘʨʪʪʳʨʜʳ. 

 ץʳʣʳʤʠ ʟʝʨʪʪʝʫʣʝʨʜʽ ʛʨʘʥʪʪʳנʤʳʩʪʘʨʳ çײʨʛʽʟʽʣʛʝʥ ʟʝʨʪʪʝʫ ʞװʘʨʞʳʣʘʥʜʳʨʫ. ɾפ

 ʳʟʳʣʦʨʜʘפʘʥ ɸʈ23488677 çץʙʝʨʽʥʜʝ ʦʨʳʥʜʘʣʳʧ ʞʘʪשʜʘʨʣʘʤʘʩʳ ʰʝסʘʨʞʳʣʘʥʜʳʨʫè ʙʘץ

ʦʙʣʳʩʳʥʳש ᴇʩʽʤʜʽʢ ʰʘʨʫʘʰʳʣʳסʳ ʩʘʣʘʩʳʥ ᴅʨʪʘʨʘʧʪʘʥʜʳʨʫ ʞʘסʜʘʡʳʥʜʘ ʤʘʣ ʘʟʳץʪʳץ 
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ʜʘץʳʣʜʘʨʳʥʳש ʩʦʨʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʩʳʥ ᴅʟʽʨʣʝʫè ʞʦʙʘʩʳ ʘʷʩʳʥʜʘ ʞװʨʛʽʟʽʣʜʽ. 
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ʀɿʋʏɽʅʀɽ ɺʃʀʗʅʀʗ ʌʆʉʌɸʊʄʆɹʀʃʀɿʀʈʋʖʑʀʍ ɹɸʂʊɽʈʀʁ ʅɸ 
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ɾʫʤʘʜʠʣʦʚʘ ɾ.ʐ., PhD 

ʊʦʭʝʪʦʚʘ ʃ.ɸ., ʜʦʢʪʦʨ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ, ʘʢʘʜʝʤʠʢ ʅɸɸʅ ʈʂ 

ɹʘʡʤʙʝʪʦʚʘ ɻ.ɿ., ʜʦʢʪʦʨʘʥʪ 

ɾʘʣʙʳʨʦʚ ɸ.ɽ., ʤʘʛʠʩʪʨ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ 

 

ʊʆʆ çʂʘʟʘʭʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʨʠʩʦʚʦʜʩʪʚʘ ʠʤ.ʀ.ɾʘʭʘʝʚʘè, ʛ.ʂʳʟʳʣʦʨʜʘ, 

ʂʘʟʘʭʩʪʘʥ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʮʝʣʷʭ ʜʠʚʝʨʩʠʬʠʢʘʮʠʠ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʂʳʟʳʣʦʨʜʠʥʩʢʦʡ ʦʙʣʘʩʪʠ ʚ 

ʩʪʘʪʴʝ ʠʟʫʯʝʥʦ ʚʣʠʷʥʠʝ ʬʦʩʬʘʪʤʦʙʠʣʠʟʠʨʫʶʱʠʭ ʙʘʢʪʝʨʠʡ (ʌʄɹ) ʥʘ ʩʪʠʤʫʣʷʮʠʶ ʨʦʩʪʘ ʠ 

ʧʦʚʳʰʝʥʠʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʢʦʨʤʦʚʳʭ ʢʫʣʴʪʫʨ. ʂʘʢ ʜʦʢʘʟʘʥʦ ʤʥʦʛʠʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ, ʦʜʥʠʤ ʠʟ 

ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʩʧʦʩʦʙʦʚ ʫʣʫʯʰʝʥʠʷ ʬʦʩʬʦʨʥʦʛʦ ʧʠʪʘʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʷʚʣʷʝʪʩʷ 

ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʤʦʙʠʣʠʟʘʮʠʷ ʬʦʩʬʘʪʦʚ. ɺ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʝ ʩʝʤʝʥʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʢʫʣʴʪʫʨ ʧʝʨʝʜ ʧʦʩʝʚʦʤ ʦʙʨʘʙʘʪʳʚʘʣʠ ʙʠʦʧʨʝʧʘʨʘʪʦʤ ʥʘ ʦʩʥʦʚʝ ʵʪʠʭ ʙʘʢʪʝʨʠʡ. ʈʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ 

ʧʦʯʚʳ ʤʝʣʢʦ-ʜʝʣʷʥʦʯʥʦʛʦ ʦʧʳʪʘ ʧʦʢʘʟʘʣʠ ʭʦʨʦʰʠʝ ʨʝʟʫʣʴʪʘʪʳ, ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʟʜʝʩʴ 

ʥʘʙʣʶʜʘʣʩʷ ʩʨʝʜʥʠʡ ʫʨʦʚʝʥʴ ʩʫʣʴʬʘʪʥʦʛʦ ʠ ʭʣʦʨʠʜʥʦ-ʩʫʣʴʬʘʪʥʦʛʦ ʟʘʩʦʣʝʥʠʷ. ɺ ʬʘʟʝ ʢʫʱʝʥʠʷ 

ʚʳʩʦʪʘ ʤʦʛʘʨʘ ʧʨʠ ʦʜʥʦʚʨʝʤʝʥʥʦʤ ʚʥʝʩʝʥʠʠ ʤʠʥʝʨʘʣʴʥʦʛʦ ʫʜʦʙʨʝʥʠʷ ʠ ʌʄɹ ʩʦʩʪʘʚʠʣʘ 22,8 ʩʤ, 

ʯʪʦ ʥʘ 4,7 ʩʤ ʙʦʣʴʰʝ, ʯʝʤ ʚ ʢʦʥʪʨʦʣʝ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʫʨʦʞʘʡʥʦʩʪʴ ʚ ʵʪʠʭ ʚʘʨʠʘʥʪʘʭ ʩʦʩʪʘʚʠʣʘ 

136-136,5 ʪ/ʛʘ. 

ʊʝ ʞʝ ʪʝʥʜʝʥʮʠʠ ʥʘʙʣʶʜʘʶʪʩʷ ʫ ʩʫʜʘʥʩʢʦʡ ʪʨʘʚʳ ʠ ʷʯʤʝʥʷ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ, 

ʩʫʜʘʥʩʢʘʷ ʪʨʘʚʘ (36,4) ʜʣʠʥʥʝʝ ʥʘ 9 ʩʤ, ʘ ʷʯʤʝʥʴ (33,4) ʜʣʠʥʥʝʝ ʥʘ 8 ʩʤ. ʇʦ ʢʦʣʠʯʝʩʪʚʫ ʩʪʝʙʣʝʡ, 

ʢʦʣʠʯʝʩʪʚʫ ʢʦʣʦʩʴʝʚ ʠ ʜʣʠʥʝ ʠʤʝʝʪʩʷ ʧʨʝʚʦʩʭʦʜʩʪʚʦ ʨʝʟʫʣʴʪʘʪʦʚ ʚʘʨʠʘʥʪʦʚ ʩ ʦʜʥʦʚʨʝʤʝʥʥʳʤ 

ʧʨʠʤʝʥʝʥʠʝʤ ʤʠʥʝʨʘʣʴʥʦʛʦ ʫʜʦʙʨʝʥʠʷ ʠ ʌʄɹ. ʋʨʦʞʘʡʥʦʩʪʴ ʷʯʤʝʥʷ ʩʦʩʪʘʚʠʣʘ 16,2 ʪ/ʛʘ ʧʨʠ 

ʦʜʥʦʚʨʝʤʝʥʥʦʤ ʚʥʝʩʝʥʠʠ ʌʄɹ ʩ ʤʠʥʝʨʘʣʴʥʳʤ ʫʜʦʙʨʝʥʠʝʤ, ʯʪʦ ʙʳʣʦ ʥʘ 1,6 ʪ/ʛʘ ʙʦʣʴʰʝ, ʯʝʤ ʚ 

ʢʦʥʪʨʦʣʝ, ʠ 1,5 ʪ/ʛʘ ʚ ʚʘʨʠʘʥʪʝ, ʦʙʨʘʙʦʪʘʥʥʦʤ ʌʄɹ (16,1 ʪ/ʛʘ). ʋʨʦʞʘʡʥʦʩʪʴ ʩʫʜʘʥʩʢʦʡ ʪʨʘʚʳ ʥʘ 

ʢʦʥʪʨʦʣʴʥʦʤ ʚʘʨʠʘʥʪʝ ʩʦʩʪʘʚʠʣʘ 182,4 ʪ/ʛʘ. ʆʥ ʥʠʞʝ ʥʘ 14,2-15,7 ʮʝʥʪʥʝʨʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʜʨʫʛʠʤʠ ʚʘʨʠʘʥʪʘʤʠ. 

ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʨʘʩʪʝʥʠʝ ʧʦʣʥʦʩʪʴʶ ʦʙʝʩʧʝʯʝʥʦ ʬʦʩʬʦʨʦʤ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ 

ʪʝʤ, ʯʪʦ ʤʠʥʝʨʘʣʴʥʳʝ ʫʜʦʙʨʝʥʠʷ ʥʝ ʤʦʛʫʪ ʧʦʣʥʦʩʪʴʶ ʫʩʚʘʠʚʘʪʴʩʷ ʨʘʩʪʝʥʠʝʤ, ʘ 

ʬʦʩʬʘʪʤʦʙʠʣʠʟʠʨʫʶʷʱʠʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ ʠʥʪʝʥʩʠʚʥʦ ʦʙʝʩʧʝʯʠʚʘʶʪ ʢʫʣʴʪʫʨʫ ʬʦʩʬʦʨʦʤ, 

ʪʨʘʥʩʧʦʨʪʠʨʫʷ ʬʦʩʬʦʨ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʥʘʣʠʯʠʝʤ ʚ ʧʨʠʨʦʜʝ ʪʦʣʴʢʦ ʬʦʩʬʘʪʤʦʙʠʣʠʟʠʨʫʶʱʠʭ 

ʙʘʢʪʝʨʠʡ, ʩʧʦʩʦʙʥʳʭ ʧʝʨʝʚʦʜʠʪʴ ʥʝʨʘʩʪʚʦʨʠʤʳʝ ʩʦʝʜʠʥʝʥʠʷ ʬʦʩʬʦʨʘ ʚ ʫʩʚʘʠʚʘʝʤʳʝ ʨʘʩʪʝʥʠʷʤʠ 

ʬʦʨʤʳ. 

https://doi.org/10.1590/S1517-83822010000400008
https://doi.org/10.3389/fmicb.2015.00198
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ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ, ʢʦʨʤʦʚʳʝ ʢʫʣʴʪʫʨʳ, ʬʦʩʬʘʪʤʦʙʠʣʠʟʠʨʫʶʱʠʝ 

ʙʘʢʪʝʨʠʠ, ʘʛʨʦʪʝʭʥʠʢʘ. 

 

STUDY OF THE INFLUENCE OF PHOSPHATE -MOBILIZING BACTERIA ON THE 

PRODUCTIVITY OF FORAGE CROPS, SOIL MICROORGANISMS AND PHOSPHORUS 

CONTENT 

 

Zhumadilova Zh.Sh., PhD 

Tokhetova L.A. , Doctor of Agricultural Sciences 

Baimbetova G.Z., PhD student 

Zhalbyrov A.E., Master of Agricultural Sciences 

 

Kazakh Research Institute of Rice Growing named after I. Zhakhaev, Kyzylorda, Kazakhstan 

 

Annotation. In order to diversify the agriculture of the Kyzylorda region, the article studied the 

influence of phosphate-mobilizing bacteria (PMB) on stimulating growth and increasing the productivity 

of forage crops. As has been proven by many studies, one of the promising ways to improve phosphorus 

nutrition of agricultural crops is the biological mobilization of phosphates. In the research work, crop 

seeds were treated with a biological product based on these bacteria before sowing. The results of the soil 

analysis of the small-plot experiment showed good results, despite the fact that there was an average level 

of sulfate and chloride-sulfate salinity. In the tillering phase, the height of the mogar with the 

simultaneous application of mineral fertilizer and FMB was 22.8 cm, which is 4.7 cm more than in the 

control. Accordingly, the yield in these options was 136-136.5 t/ha. 

The same trends are observed in Sudan grass and barley, compared to the control, Sudan grass 

(36.4) is 9 cm longer, and barley (33.4) is 8 cm longer. In terms of the number of stems, number of ears 

and length, the results of the variants with the simultaneous use of mineral fertilizer and FMB are 

superior. Barley yield was 16.2 t/ha with simultaneous application of FMB with mineral fertilizer, which 

was 1.6 t/ha more than in the control, and 1.5 t/ha in the variant treated with FMB (16.1 t/ha). The yield 

of Sudan grass in the control variant was 182.4 t/ha. It is lower by 14.2-15.7 centners compared to other 

options. 

This indicates that the plant is fully supplied with phosphorus. This is due to the fact that mineral 

fertilizers cannot be completely absorbed by the plant, and phosphate-mobilizing microorganisms 

intensively provide the crop with phosphorus, transporting phosphorus. This is due to the presence in 

nature of only phosphate-mobilizing bacteria that are capable of converting insoluble phosphorus 

compounds into forms digestible by plants. 

Keywords: agriculture, fodder crops, phosphate-accumulating bacteria, agricultural technology. 
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1ϧʦʨϨʳʪ ɸʪʘ ʘʪʳʥʜʘϤʳ ϧʳʟʳʣʦʨʜʘ ʫʥʠʚʝʨʩʠʪʝʪʽ, ϧʳʟʳʣʦʨʜʘ Ϩ., ϧʘʟʘϨʩʪʘʥ  

2ʓ.ɾʘϨʘʝʚ ʘʪʳʥʜʘϤʳ ϧʘʟʘϨ ʢϮʨʽʰ Ϥʳʣʳʤʠ-ʟʝʨʪʪʝʫ ʠʥʩʪʠʪʫʪʳè ɾʐʉ, 

ϧʳʟʳʣʦʨʜʘ Ϩ., ϧʘʟʘϨʩʪʘʥ 

 

ɸשʜʘʪʧʘ. ɹײʣ ʟʝʨʪʪʝʫʣʝʨ פʘʨʘʫʳʣʪᴇʙʝ ʢװʨʽʰ ʘʫʳʩʧʘʣʳ ʝʛʽʩʪʽʛʽ ʪᴅʞ̔ʨʠʙʝʣʽʢ ʫʯʘʩʢʝʩʽʥʜʝ 

ʞװʨʛʽʟʽʣʜʽ. ɿʝʨʪʪʝʫʣʝʨʜʽש ʥʝʛʽʟʛʽ ʤʘץʩʘʪʳ ï ʢװʨʽʰʪʽש ᴇʩʫʽ ʤʝʥ ʜʘʤʫʳʥ ʦשʪʘʡʣʘʥʜʳʨʫ װʰʽʥ ʪʦʧʳʨʘץ 

ʧʝʥ ʩʫʜʳץ שʦʣʘʡʣʳ ʪײʟ ʞᴅʥʝ ʞʳʣʫ ʨʝʞʠʤʜʝʨʽʥ ʩʘץʪʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥ ʪʠʽʤʜʽ ʩʫʘʨʫ ᴅʜʽʩʽʥ 

ʘʥʳץʪʘʫ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʂװʨʽʰ ʜʘץʳʣʳʥʳש ʪʠʽʤʜʽ ʩʫʘʨʫ ʨʝʞʠʤʽʥ ʘʥʳץʪʘʫ ʤʘשʳʟʜʳ ʤᴅʩʝʣʝ 

ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ, ᴅʩʽʨʝʩʝ ʩʫ ʨʝʩʫʨʩʪʘʨʳ ʰʝʢʪʝʫʣʽ פʘʨʘʫʳʣʪᴇʙʝ ʘʡʤʘסʳ ʩʠʷץʪʳ ʞʝʨʣʝʨʜʝ. 

ɹײʣ ʤʘץʘʣʘʜʘ פʳʟʳʣʦʨʜʘ ʦʙʣʳʩʳ ʞʘסʜʘʡʳʥʜʘ ʢװʨʽʰ ʜʘץʳʣʳʥʳש ʩʫʘʨʫ ʨʝʞʠʤʽʥʝ ʘʨʥʘʣסʘʥ 

ʠʥʥʦʚʘʮʠʷʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʟʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ ײʩʳʥʳʣסʘʥ. ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ ʢװʨʽʰ 

ʜʘץʳʣʳʥ ᴇʩʽʨʫʜʝ ʩʫʜʳ 20%-סʘ ʜʝʡʽʥ װʥʝʤʜʝʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥʽʥ, ʩʦʥʜʘʡ-ʘץ ᴇʥʽʤʜʽʣʽʢʪʽ 1,5 

ʝʩʝʛʝ ʘʨʪʪʳʨʘʪʳʥʳʥ ʢᴇʨʩʝʪʪʽ. ɸʣʳʥסʘʥ ʥᴅʪʠʞʝʣʝʨʜʽש ʵʢʦʣʦʛʠʷʣʳץ ʞᴅʥʝ ʵʢʦʥʦʤʠʢʘʣʳץ ʪʠʽʤʜʽʣʽʛʽ 

ʪʘʣץʳʣʘʥʳʧ, ʦʣʘʨʜʳ ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ ʪᴅʞʽʨʠʙʝʩʽʥʝ ʝʥʛʽʟʫ ʙʦʡʳʥʰʘ ײʩʳʥʳʩʪʘʨ ʙʝʨʽʣʜʽ. 

ʂװʨʽʰ ʘʪʳʟʜʘʨʳʥ ʩʫʘʨʫ ʨʝʞʠʤʽʥ ʦשʪʘʡʣʘʥʜʳʨʫ װʰʽʥ װʰ ʪװʨʣʽ ʥײʩץʘ ʟʝʨʪʪʝʣʜʽ. ʉʫʘʨʫ 

ʞװʡʝʣʝʨʽʥʽש ʪʠʽʤʜʽʣʽʛʽ ʢᴇʙʽʥʝʩʝ ʞʝʨʜʽש ʤʝʣʠʦʨʘʪʠʚʪʽʢ ʞʘסʜʘʡʳʥʘ ʙʘʡʣʘʥʳʩʪʳ, ʘʣ ʙײʣ ᴇʟ ʢʝʟʝʛʽʥʜʝ 

ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ ʜʘץʳʣʜʘʨʳʥʳש ʩʫʘʨʫ ʨʝʞʠʤʽʥʝ ʪᴅʫʝʣʜʽ. ʆʩʳסʘʥ ʦʨʘʡ, ʢװʨʽʰ ʩʫʘʨʫ 

ʞװʡʝʣʝʨʽʥʽש ʜײʨʳʩ ʞᴅʥʝ ʪʠʽʤʜʽ ʞײʤʳʩ ʽʩʪʝʫʽʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ װʣʢʝʥ ʤʘשʳʟסʘ ʠʝ.  

ʉʦסשʳ ʞʳʣʜʘʨʳ פʳʟʳʣʦʨʜʘ ʦʙʣʳʩʳʥʜʘ סʘʥʘ ʝʤʝʩ, ʙʘʨʣʳץ ʝʣʜʝ ʩʫ ʪʘʧʰʳʣʳסʳʥʳש ᴅʩʝʨʽ 

ʘʡץʳʥ ʩʝʟʽʣʫʜʝ. ʉʦʥʜʘʡ-ʘץ, ʩʫʘʨʫ ʞװʡʝʣʝʨʽʥʽש ʧʘʡʜʘʣʳ ᴅʩʝʨ ʢʦʵʬʬʠʮʠʝʥʪʽʥʽש ʪᴇʤʝʥʜʝʫʽ ʜʝ ʝʛʽʥ 

ʰʘʨʫʘʰʳʣʳסʳʥʘ ʢʝʨʽ ᴅʩʝʨʽʥ ʪʠʛʽʟʫʜʝ. ɹײʣ ʞʘסʜʘʡ ʩʫ ʰʳסʳʥʳʥʳש ʢᴇʙʝʶʽʥʝ, ʪʦʧʳʨʘץʪʳש 

ʩʦʨʪʘשʜʘʥʫʳʥʘ ʞᴅʥʝ ʜʘץʳʣ ᴇʥʽʤʜʽʣʽʛʽʥʽש ʪᴇʤʝʥʜʝʫʽʥʝ ᴅʢʝʣʜʽ. ʆʩʳסʘʥ ʙʘʡʣʘʥʳʩʪʳ ʢװʨʽʰ ʜʘץʳʣʳʥʘ 

ʘʨʥʘʣסʘʥ ʪʠʽʤʜʽ ʩʫʘʨʫ ʨʝʞʠʤʽʥ ʘʥʳץʪʘʫ ץʘʞʝʪʪʽʣʽʛʽ ʘʨʪʘ ʪװʩʫʜʝ. 

ʊʽʨʝʢ ʩᴇʟʜʝʨ: ʩʫʘʨʤʘʣʳ ʘʣץʘʧ, ʠʥʥʦʚʘʮʠʷʣʳץ ᴅʜʽʩ, ʜᴅʩʪװʨʣʽ ᴅʜʽʩ, ʢװʨʽʰ ʜʘץʳʣʳʥʳש ʩʫʘʨʫ 

ʨʝʞʠʤʽ, ʪʦʧʳʨʘץ ʵʨʦʟʠʷʩʳ, ʩʫʘʨʤʘʣʳ ʞʝʨʣʝʨʜʽש ʤʝʣʠʦʨʘʪʠʚʪʽʢ ʞʘסʜʘʡʳ. 

 

ʂʽʨʽʩʧʝ. פʳʟʳʣʦʨʜʘ ʦʙʣʳʩʳ פʘʟʘץʩʪʘʥʜʘסʳ ʢװʨʽʰ ʰʘʨʫʘʰʳʣʳסʳʥʳש ʥʝʛʽʟʛʽ 

ʘʡʤʘסʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʄײʥʜʘסʳ ʩʫʘʨʤʘʣʳ ʘʣץʘʧʪʘʨʜʳש ʵʢʦʣʦʛʠʷʣʳץ ʞᴅʥʝ 

ʤʝʣʠʦʨʘʪʠʚʪʽʢ ʞʘסʜʘʡʣʘʨʳ ʢᴇʧʪʝʛʝʥ ʞʳʣʜʘʨ ʙʦʡʳ ʢװʨʽʰ ʜʘץʳʣʳʥ ʩʫʘʨʫ ʨʝʞʠʤʜʝʨʽʥ 

ʦשʪʘʡʣʘʥʜʳʨʫʜʳש ᴇʟʝʢʪʽʣʽʛʽʥ ʘʡץʳʥʜʘʧ ʦʪʳʨ. ɸʣʘʡʜʘ, ʩʫʜʳ ʪʠʽʤʩʽʟ ʧʘʡʜʘʣʘʥʫ, 

ʪʦʧʳʨʘץʪʳש ʝʢʽʥʰʽ ʨʝʪʪʽʢ ʩʦʨʪʘשʜʘʥʫʳ, ʜʘץʳʣ ᴇʥʽʤʜʽʣʽʛʽʥʽש ʪᴇʤʝʥʜʝʫʽ ʞᴅʥʝ ʝʛʽʩ 

ʞʝʨʣʝʨʽʥʽש ʤʝʣʠʦʨʘʪʠʚʪʽʢ ʞʘסʜʘʡʳʥʳש ʥʘʰʘʨʣʘʫʳ ʙײʣ ʤᴅʩʝʣʝʥʽש ʤʘשʳʟʜʳʣʳסʳʥ ʢװʰʝʡʪʝ 

ʪװʩʫʜʝ. ʆʩʳ ʟʝʨʪʪʝʫ פʘʨʘʫʳʣʪᴇʙʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʜʽ ʫʯʘʩʢʝʩʽʥʜʝ ʞװʨʛʽʟʽʣʽʧ, ʦʥʳש ʥʝʛʽʟʛʽ 

ʤʘץʩʘʪʳ ï ʢװʨʽʰ ʜʘץʳʣʳ װʰʽʥ ʩʫʘʨʫ ʨʝʞʠʤʽʥʽש ʪʠʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫ. 

 ʳʟʳʣʦʨʜʘ ʦʙʣʳʩʳʥʜʘפ ʥʝʛʽʟʛʽ ʙᴇʣʽʛʽ שʘʧʪʘʨʳʥʳץʨʽʰ ʘʣװʳ ʢסʩʪʘʥʜʘץʘʟʘפ

ʦʨʥʘʣʘʩץʘʥ. 1965-1985 ʞʳʣʜʘʨ ʘʨʘʣʳסʳʥʜʘ ʙײʣ ʘʡʤʘץʪʘ ʤʝʣʠʦʨʘʮʠʷʣʘʫ ʰʘʨʘʣʘʨʳ ʢʝשʽʥʝʥ 

ʞװʨʛʽʟʽʣʽʧ, ʰʘʤʘʤʝʥ 225 ʤʳש ʛʝʢʪʘʨ ʠʥʞʝʥʝʨʣʽʢ ʢװʨʽʰ ʩʫʘʨʫ ʞװʡʝʣʝʨʽ ʩʘʣʳʥʜʳ. ɽʣ 

ʘʫʤʘסʳʥʜʘ ʤʝʣʠʦʨʘʮʠʷʣʘʥסʘʥ ʞʝʨ ʢᴇʣʝʤʽʥ ʝʢʽ ʤʠʣʣʠʦʥ ʛʝʢʪʘʨסʘ ʜʝʡʽʥ ײʣסʘʡʪʫ ʞᴅʥʝ 
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ʦʣʘʨʜʳש ʪʠʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫ ʤʽʥʜʝʪʽ ץʦʡʳʣʜʳ. ɹײʣ ʤʘץʩʘʪץʘ ʞʝʪʫ ץʦʣʜʘʥʳʩʪʘסʳ ʩʫ 

ʨʝʩʫʨʩʪʘʨʳʥ ײʪʳʤʜʳ ʧʘʡʜʘʣʘʥʫ ʤʝʥ ץʦʩʳʤʰʘ ʩʫ ʢᴇʟʜʝʨʽʥ ʘʥʳץʪʘʧ, ʪʠʽʤʜʽ ʧʘʡʜʘʣʘʥʫʜʳ 

 .ʘʞʝʪ ʝʪʝʜʽ [1]ץ

1960-1965 ʞʳʣʜʘʨʳ פʳʟʳʣʦʨʜʘ ʦʙʣʳʩʳʥʜʘ ʢװʨʽʰ ʜʘץʳʣʳʥʘ ʘʨʥʘʣסʘʥ ʩʫʘʨʫ 

ʨʝʞʠʤʽʥ ʟʝʨʪʪʝʫ ʞײʤʳʩʪʘʨʳ ץʦʣסʘ ʘʣʳʥʜʳ. ʉʦʣ ʫʘץʳʪʪʘסʳ ʜʝʨʝʢʪʝʨʛʝ ʩᴅʡʢʝʩ, ʉʳʨʜʘʨʠʷ 

ᴇʟʝʥʽʥʽש ʩʫʳʥʳש ʤʠʥʝʨʘʣʜʘʥʫ ʜʝשʛʝʡʽ 0,5-0,6 ʛ/ʣ ʰʘʤʘʩʳʥʜʘ ʙʦʣʜʳ. ɸʣʘʡʜʘ ʫʘץʳʪ ᴇʪʝ 

ʢʝʣʝ ᴇʟʝʥ ʩʫʳʥʳש ʩʘʧʘʩʳ ʥʘʰʘʨʣʘʧ, ʤʠʥʝʨʘʣʜʳʣʳץ ʢᴇʨʩʝʪʢʽʰʽ 1,5-1,8 ʛ/ʣ-ʛʝ ʞʝʪʪʽ [2]. 

1965-1985 ʞʳʣʜʘʨʳ ʘʨʘʣʳסʳʥʜʘ פʳʟʳʣʦʨʜʘ ʦʙʣʳʩʳʥʜʘ ʪʝʛʽʩʪʝʣʛʝʥ ʞᴅʥʝ 

ʤʝʣʠʦʨʘʮʠʷʣʘʥסʘʥ ʩʫʘʨʤʘʣʳ ʞʝʨʣʝʨʜʽש ʘʫʤʘסʳ ץʘʨץʳʥʜʳ ᴇʩʪʽ. 1965 ʞʳʣʳ ʢװʨʽʰ ʝʛʽʩ 

ʢᴇʣʝʤʽ 37,42 ʤʳש ʛʝʢʪʘʨʜʳ ײץʨʘʩʘ, ᴇʥʽʤʜʽʣʽʛʽ ʦʨʪʘʰʘ ʝʩʝʧʧʝʥ 22,7 ʮʝʥʪʥʝʨ/ʛʘ ʙʦʣʜʳ. ɸʣ 

2010 ʞʳʣסʘ ץʘʨʘʡ ʝʛʽʩ ʘʫʤʘסʳ 77,4 ʤʳש ʛʝʢʪʘʨסʘ ʞʝʪʽʧ, ᴇʥʽʤʜʽʣʽʛʽ 40,9 ʮʝʥʪʥʝʨ/ʛʘ-סʘ ʜʝʡʽʥ 

ᴇʩʪʽ. ʆʩʳʣʘʡʰʘ, ʢװʨʽʰ ʝʛʽʩ ʘʣץʘʙʳ 51,65%-סʘ, ʘʣ ᴇʥʽʤʜʽʣʽʛʽ 44,49%-סʘ ʘʨʪʪʳ [3, 4]. 

2011-2016 ʞʳʣʜʘʨʳ פʳʟʳʣʦʨʜʘ ʦʙʣʳʩʳʥʜʘ ʢװʨʽʰ ʝʛʽʩʪʽʛʽʥʽש ʢᴇʣʝʤʽ 77,2 ʤʳש 

ʛʝʢʪʘʨʜʘʥ 80,0 ʤʳש ʛʝʢʪʘʨסʘ ʜʝʡʽʥ ײʣסʘʡʜʳ, ʘʣ ᴇʥʽʤʜʽʣʽʛʽ 37,7 ʮʝʥʪʥʝʨ/ʛʘ-ʜʘʥ 54,9 

ʮʝʥʪʥʝʨ/ʛʘ-סʘ ʜʝʡʽʥ ᴇʩʪʽ (1-ʩʫʨʝʪ) [5, 6]. 

 

 
 

1-ʩʫʨʝʪ ï פʳʟʳʣʦʨʜʘ ʦʙʣʳʩʳʥʜʘסʳ ʢװʨʽʰʪʽש ʝʛʽʩʪʽʢ ʘʫʜʘʥʳ ʤʝʥ ᴇʥʽʤʜʽʣʽʛʽʥʽש ᴇʟʛʝʨʫ 

ʜʠʘʛʨʘʤʤʘʩʳ (2011-2016 ʞʞ.) 

 

ɸʡʤʘץʪʘסʳ ʩʫʘʨʤʘʣʳ ʢװʨʽʰ ʞװʡʝʣʝʨʽʥʜʝ ʪʦʧʳʨʘץ ץʘʙʘʪʪʘʨʳ ʘʥʪʨʦʧʦʛʝʥʜʽʢ ʞᴅʥʝ 

ʪʝʭʥʦʛʝʥʜʽʢ ᴅʩʝʨʣʝʨʜʽש ʩʘʣʜʘʨʳʥʘʥ ᴇʟʽʥ-ᴇʟʽ ץʘʣʧʳʥʘ ʢʝʣʪʽʨʫ ץʘʙʽʣʝʪʽʥ ʞʦסʘʣʪʳʧ ʦʪʳʨ. ɹײʣ 

ʞʘסʜʘʡ ʪʦʧʳʨʘץʪʳײץ שʥʘʨʣʳʣʳסʳʥʳש ʪᴇʤʝʥʜʝʫʽʥʝ ʞᴅʥʝ ʜʝʛʨʘʜʘʮʠʷ ʧʨʦʮʝʩʪʝʨʽʥʽץ שʘʨץʳʥ 

ʘʣʫʳʥʘ ʘʣʳʧ ʢʝʣʫʜʝ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʉʳʨʜʘʨʠʷ ᴇʟʝʥʽʥʽש ʩʫ ʩʘʧʘʩʳʥʳש ʢװʨʪ ʥʘʰʘʨʣʘʫʳ, 

ʪʦʧʳʨʘץʪʳש ʤʝʣʠʦʨʘʪʠʚʪʽʢ ʞʘסʜʘʡʳʥʳש ʥʘʰʘʨʣʘʫʳ ʞᴅʥʝ ʞʝʣ ʵʨʦʟʠʷʩʳʥʘ ײʰʳʨʘʫʳ 

ʘʡʤʘץʪʳש ʵʢʦʣʦʛʠʷʣʳץ ʞʘסʜʘʡʳʥ ʢװʨʜʝʣʝʥʜʽʨʽʧ ʦʪʳʨ. 

ʆʩʳ ʬʘʢʪʦʨʣʘʨ ʢװʨʽʰʪʽ ʩʫʘʨʫ ʨʝʞʠʤʽʥ ʪʦʧʳʨʘץʪʳש ʢװʨʜʝʣʽ ʤʝʣʠʦʨʘʪʠʚʪʽʢ 

ʞʘסʜʘʡʳʥʜʘ ʟʝʨʪʪʝʫʜʽש ᴇʟʝʢʪʽʣʽʛʽʥ ʢᴇʨʩʝʪʝʜʽ. ʂװʨʽʰ ʩʫʘʨʫ ʢʝʟʽʥʜʝ ʩʫʜʳש ʬʠʣʴʪʨʘʮʠʷʣʳץ 

ʰʳסʳʥʜʘʨʳʥ ʘʟʘʡʪʫ ʞᴅʥʝ ʩʫʜʳ ʪʠʽʤʜʽ ʧʘʡʜʘʣʘʥʫ ʤᴅʩʝʣʝʣʝʨʽ ʙʘʩʪʳ ʥʘʟʘʨʜʘ ʙʦʣʫʳ ʪʠʽʩ. 

ɸʡʤʘץʪʳש ᴅʨʪװʨʣʽ ʩʫʘʨʤʘʣʳ ʞʝʨʣʝʨʽʥʜʝ ʩʫʜʳש ʩװʟʫ ʧʨʦʮʝʩʽʥ ʟʝʨʪʪʝʫ פʳʟʳʣʦʨʜʘ 

ʦʙʣʳʩʳʥʳש ʽʨʽ ʩʫʘʨʤʘʣʳ ʘʣץʘʧʪʘʨʳ װʰʽʥ ʢװʨʽʰʪʽ ʵʢʦʣʦʛʠʷʣʳץ ʪײʨסʳʜʘʥ ʦשʪʘʡʣʳ ʩʫʘʨʫ 

ʨʝʞʠʤʽʥ ʘʥʳץʪʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ɹײʣ ʰʘʨʘʣʘʨ ʩʫ ʰʳסʳʥʳʥ ʘʟʘʡʪʳʧ, ᴇʥʽʤʜʽʣʽʢʪʽ 

ʘʨʪʪʳʨʫסʘ ʙʘסʳʪʪʘʣסʘʥ ʤʘשʳʟʜʳ ץʘʜʘʤʜʘʨ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

ʉʫ ʨʝʩʫʨʩʪʘʨʳʥʳש ʰʝʢʪʝʫʣʽʛʽ ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳʥʳש ʪʠʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫʜʳ ʪʘʣʘʧ 
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ʝʪʝʜʽ. ʉʦסשʳ ʞʳʣʜʘʨʳ ʩʫ ʪʘʧʰʳʣʳסʳ ʩʫ װʥʝʤʜʝʫ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥ ʝʥʛʽʟʫʜʽ ץʘʞʝʪ ʝʪʫʜʝ. 

ʆʩʳ ʟʝʨʪʪʝʫʜʽש ʤʘץʩʘʪʳ ï ʠʥʥʦʚʘʮʠʷʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ץʦʣʜʘʥʫ ʘʨץʳʣʳ ʩʫʘʨʫ 

ʪʠʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫ ʞᴅʥʝ ʢװʨʽʰʪʽש ᴇʥʽʤʜʽʣʽʛʽʥ ʢᴇʪʝʨʫ. 

ʄʘʪʝʨʠʘʣʜʘʨ ʞᴅʥʝ ʟʝʨʪʪʝʫ ᴅʜʽʩʪʝʤʝʣʝʨʽ. ɿʝʨʪʪʝʫ ʞײʤʳʩʪʘʨʳ פʘʨʘʫʳʣʪᴇʙʝ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʜʽ ʫʯʘʩʢʝʩʽʥʜʝ 2021-2023 ʞʳʣʜʘʨʳ ʞװʨʛʽʟʽʣʜʽ.  

ɿʝʨʪʪʝʫ ᴅʜʽʩʪʝʨʽ: 3 ʥײʩץʘ ʙʦʡʳʥʰʘ ʞװʨʛʽʟʽʣʜʽ: ᴆʥʜʽʨʽʩʪʝʛʽ ʩʫʘʨʫ ᴅʜʽʩʽ (ʙʘץʳʣʘʫ), 

 ᴅʜʽʩʪʝʨʜʽ ʩʘʣʳʩʪʳʨʫ ץʩʳʥʳʤʜʘʨ ʙʦʡʳʥʰʘ ʩʫʘʨʫ ʨʝʞʠʤʽ ʞᴅʥʝ ʠʥʥʦʚʘʮʠʷʣʳײ ʳʣʳʤʠס

ʙʦʡʳʥʰʘ ʞװʨʛʽʟʽʣʜʽ. 1-ʰʽ ʞᴅʥʝ 2-ʰʽ ʥײʩץʘ ʜᴅʩʪװʨʣʽ ʩʫʘʨʫ ʨʝʞʽʤʽ ᴅʜʽʩʽʤʝʥ ʟʝʨʪʪʝʣʜʽ. 

ɿʝʨʪʪʝʫ ʙʘʨʳʩʳʥʜʘ ʝʢʽ ʪᴅʞʽʨʠʙʝʣʽʢ ʘʪʳʟʜʘ ʩʫ ʢᴇʣʝʤʽʥ ʘʥʳץʪʘʫ װʰʽʥ ʨʝʡʢʘʣʘʨ, 

ʀʚʘʥʦʚ ʚʦʜʦʩʣʠʚʪʝʨʽ, ʘʚʪʦʤʘʪʪʘʥʜʳʨʳʣסʘʥ ʩʫ ʞʝʪʢʽʟʫ ʞᴅʥʝ ʘסʳʟʫ ײץʨʳʣסʳʣʘʨʳ 

ʦʨʥʘʣʘʩʪʳʨʳʣʜʳ. ʂʘʥʘʣʜʘʨʜʘ ʩʫ ʘסʳʥʳʥ ᴇʣʰʝʫ װʰʽʥ ʛʠʜʨʦʤʝʪʨʠʷʣʳץ ץʦʥʜʳʨסʳʣʘʨ ʤʝʥ 

ɻʈ-21ʄ ʚʝʨʪʫʰʢʘʣʘʨʳ, ʩʦʥʜʘʡ-ʘץ, ʪʦʧʳʨʘץʪʘסʳ ʩʫʜʳש ʜʝשʛʝʡʽ ʤʝʥ ʤʠʥʝʨʘʣʜʳʣʳסʳʥ 

ʙʘץʳʣʘʫסʘ ʘʨʥʘʣסʘʥ ʧʴʝʟʦʤʝʪʨʣʽʢ סשײʳʤʘʣʘʨ ʦʨʥʘʪʳʣʜʳ. ʉʫ ʙʘʣʘʥʩʳ ɺ.ɹ.ɿʘʡʮʝʚʪʽש 

ᴅʜʽʩʪʝʤʝʩʽʥʝ ʩװʡʝʥʝ ʦʪʳʨʳʧ ʘʥʳץʪʘʣʜʳ. ɾʘʣʧʳ ʩʫ ʪײʪʳʥʫ ʜʝשʛʝʡʽʥ ʙʘסʘʣʘʫ װʰʽʥ 

ʙʫʣʘʥʜʳʨסʳʰ ʳʜʳʩʪʘʨ ץʦʣʜʘʥʳʣʜʳ (2, 3-ʩʫʨʝʪʪʝʨ). פʘʞʝʪʪʽ ʩʫ ʜʝשʛʝʡʽʥ ײʩʪʘʧ ʪײʨʫ װʰʽʥ 

ʳʜʳʩʪʘʨסʘ ץʦʩʳʤʰʘ ʩʫ ײץʡʳʣʳʧ ʦʪʳʨʜʳ. פʦʩʳʣסʘʥ ʩʫʜʳש ʢᴇʣʝʤʽ ʘʨʘʣʳץ ʢʝʟʝשʜʝ ץʘʥʰʘ 

ʩʫ ʰʳסʳʥʜʘʣסʘʥʳʥ ʢᴇʨʩʝʪʪʽ. ʂװʨʽʰ ʘʪʳʟʜʘʨʳʥʜʘ ʩʫʜʳש ʤʠʥʝʨʘʣʜʳʣʳסʳ ʤʝʥ ʢװʨʽʰ 

ʜʘץʳʣʳʥʳש ʢװʡʽʥ ʙʘץʳʣʘʫ װʰʽʥ ʬʝʥʦʣʦʛʠʷʣʳץ ʞᴅʥʝ ʤʝʣʠʦʨʘʪʠʚʪʽʢ ʘʣʘשʜʘʨ ʙᴇʣʽʥʜʽ. 

 

 
2-ʩʫʨʝʪ ï ɻɻʀ-3000 ץʦʥʜʳʨסʳʩʳ 

 

 
 

3-ʩʫʨʝʪ ï ʈʝʡʢʘ 

ɾʦסʘʨʳʜʘסʳ 2-ʰʽ ʩʫʨʝʪʪʝ ʙʝʨʽʣʛʝʥ ʜʝʨʝʢʪʝʨ ʢװʨʽʰ ʝʛʽʩʪʽʢʪʝʨʽʥʜʝʛʽ ʩʫʜʳ ʪײʪʳʥʫ 

ʧʨʦʮʝʩʽʥʽײץ שʨʳʣʳʤʳʥ ʪʦʣʳץ ʩʠʧʘʪʪʘʡʜʳ. ʂװʨʽʰ ʝʛʽʩʪʽʛʽʥʽש ʩʫ ʪײʪʳʥʫ ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥ 

ʪʠʽʤʜʽ ʪʘʣʜʘʫ װʰʽʥ ʙʫʣʘʥʫ, ʪʨʘʥʩʧʠʨʘʮʠʷ ʞᴅʥʝ ʪʦʧʳʨʘץץʘ ʩʫʜʳש ʪʽʢ ʩװʟʽʣʫʽʥ ʝʩʝʧʪʝʫ 

ʤʘשʳʟʜʳ. 

ɹʫʣʘʥʫ (ɽ) ï ɹʫʣʘʥʫ ʤᴇʣʰʝʨʽ ʘʪʤʦʩʬʝʨʘʣʳץ ʞʘסʜʘʡʣʘʨסʘ, ʘʪʘʧ ʘʡʪץʘʥʜʘ ʘʫʘ 

ʪʝʤʧʝʨʘʪʫʨʘʩʳ ʤʝʥ ʩʘʣʳʩʪʳʨʤʘʣʳ ʳʣסʘʣʜʳʣʳץץʘ ʙʘʡʣʘʥʳʩʪʳ ʘʥʳץʪʘʣʘʜʳ. ᴆʩʽʤʜʽʢʪʝʨ 

ʤʝʥ ʪʦʧʳʨʘץʪʳװ שʩʪʽשʛʽ ץʘʙʘʪʳʥʘʥ ʳʣסʘʣʜʳש ʙʫʣʘʥʫʳ ʘʨʥʘʡʳ ʙʫʣʘʥʜʳʨסʳʰ ʳʜʳʩʪʘʨ 

ʢᴇʤʝʛʽʤʝʥ ᴇʣʰʝʥʜʽ. 

ʊʨʘʥʩʧʠʨʘʮʠʷ (ʊ) ï ʙײʣ ʢᴇʨʩʝʪʢʽʰ ᴇʩʽʤʜʽʢʪʽש ʬʠʟʠʦʣʦʛʠʷʣʳץ ʞʘסʜʘʡʳʥʘ, ʘʪʘʧ 

ʘʡʪץʘʥʜʘ, ʦʥʳש ᴇʩʫ ʢʝʟʝשʜʝʨʽ ʤʝʥ ʙʠʦʣʦʛʠʷʣʳץ ʝʨʝʢʰʝʣʽʢʪʝʨʽʥʝ ʪᴅʫʝʣʜʽ. ɽʩʝʧʪʝʫ 

ʪʨʘʥʩʧʠʨʘʮʠʷʣʳץ ʢʦʵʬʬʠʮʠʝʥʪ ʘʨץʳʣʳ ʞװʨʛʽʟʽʣʜʽ. 

ʉʫʜʳש ʪʽʢ ʩװʟʽʣʫʽ (F) ï ʳʣסʘʣʜʳש ʪʦʧʳʨʘץ ʘʨץʳʣʳ ʪᴇʤʝʥʛʽ ץʘʙʘʪʪʘʨסʘ ʩʽשʫ ʜʝשʛʝʡʽ 

ʘʨʥʘʡʳ ʪᴅʞʽʨʠʙʝʣʝʨ ʥᴅʪʠʞʝʩʽʥʜʝ ʘʥʳץʪʘʣʜʳ. ɹײʣ ʧʨʦʮʝʩʩ ʪʦʧʳʨʘץʪʳש ʬʠʟʠʢʘʣʳץ 

 .ʨʳʣʳʤʳʥʘ ʙʘʡʣʘʥʳʩʪʳײץ ʨʘʤʳʥʘ ʞᴅʥʝײץ ץʤʝʭʘʥʠʢʘʣʳ שʘʩʠʝʪʪʝʨʽʥʝ, ʦʥʳץ

ɾʘʣʧʳ ʩʫ ʰʳסʳʥʳ (ɽ+ʊ+F) ï ʢװʨʽʰ ʝʛʽʩʽʥʝ ץʘʞʝʪʪʽ ʩʫ ʢᴇʣʝʤʽ ʦʩʳ 

ʢᴇʨʩʝʪʢʽʰʪʝʨʜʽץ שʦʩʳʥʜʳʩʳ ʘʨץʳʣʳ ʘʥʳץʪʘʣʜʳ. 

ɹײʣ ʢᴇʨʩʝʪʢʽʰʪʝʨʜʽ ʘʥʳץʪʘʫ װʰʽʥ ʘʨʥʘʡʳ ᴅʜʽʩʪʝʨ ʤʝʥ ʙʫʣʘʥʜʳʨסʳʰ ץʦʥʜʳʨסʳʣʘʨ 

 ʣ ʤᴅʣʽʤʝʪʪʝʨ ʩʫʘʨʫ ʨʝʞʠʤʽʥ ʞʦʩʧʘʨʣʘʫʜʘ ʞᴅʥʝ ʩʫʜʳ ʪʠʽʤʜʽ ʧʘʡʜʘʣʘʥʫʜʘײʦʣʜʘʥʳʣʘʜʳ.ɹץ

ʥʝʛʽʟ ʙʦʣʘ ʘʣʘʜʳ. ɽʩʝʧʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ ʢᴇʨʩʝʪʢʝʥʜʝʡ, ʪʨʘʥʩʧʠʨʘʮʠʷ ʩʫʜʳש ʥʝʛʽʟʛʽ ʪײʪʳʥʫ 
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ʙᴇʣʽʛʽ ʝʢʝʥʽʥ ʢᴇʨʩʝʪʝʜʽ, ʘʣ ʙʫʣʘʥʫ ʤʝʥ ʩװʟʽʣʫ ʩʫʜʳץ שʦʩʳʤʰʘ ʰʳסʳʥʳʥ ײץʨʘʡʜʳ. ʆʩʳסʘʥ 

ʩװʡʝʥʝ ʦʪʳʨʳʧ, ʩʫ ʨʝʩʫʨʩʪʘʨʳʥ װʥʝʤʜʝʫʜʽש ʪʠʽʤʜʽ ᴅʜʽʩʪʝʨʽʥ ʝʥʛʽʟʫ ץʘʞʝʪ. 

2016-2017 ʞʳʣʜʘʨʜʘʥ ʙʘʩʪʘʧ ʓ.ɾʘץʘʝʚ ʘʪʳʥʜʘסʳ פʘʟʘץ ʢװʨʽʰ סʳʣʳʤʠ-ʟʝʨʪʪʝʫ 

ʠʥʩʪʠʪʫʪʳʥʳס שʘʣʳʤʜʘʨʳ פʘʨʘʫʳʣʪᴇʙʝ ʪᴅʞʽʨʠʙʝʣʽʢ ʫʯʘʩʢʝʩʽʥʜʝ ʠʥʥʦʚʘʮʠʷʣʳץ ʩʫʘʨʫ 

ᴅʜʽʩʽʥ ʝʥʛʽʟʜʽ. ɹײʣ ᴅʜʽʩʪʝ ʢװʨʽʰʪʽש ʪʘʤʳʨ ʞװʡʝʩʽʥʽש ʳʣסʘʣʜʳʣʳץʪʳ ʪʦʣʳץ ʧʘʡʜʘʣʘʥʫʳ 

-ʡʝʩʽ 10װʥʝʛʽʟʛʽ ʪʘʤʳʨ ʞ שʨʽʰʪʽװʳʣʘʥʜʳ. ʂץʜʽʛʽ ʙʘשʪʝʨʝ שʳ ʩʫʜʳסʘʙʘʪʳʥʜʘץ ץʰʽʥ ʪʦʧʳʨʘװ

20 ʩʤ ʪʝʨʝשʜʽʢʪʝ ʦʨʥʘʣʘʩʘʜʳ. ʄײʥʜʘʡ ᴅʜʽʩ ʪʘʤʳʨʜʳש ʙʝʣʩʝʥʜʽ ʪʳʥʳʩ ʘʣʫʳʥ ʘʨʪʪʳʨʳʧ, 

ᴇʩʽʤʜʽʢʪʝʨʜʽץ שʦʨʝʢʪʽʢ ʟʘʪʪʘʨʜʳ ʩʽשʽʨʫʽʥ ʞʘץʩʘʨʪʘʜʳ [7-10]. 

ʂװʨʽʰ ʩʫʘʨʫ ʞװʡʝʣʝʨʽʥʜʝ ʩʫʜʳ װʥʝʤʜʝʫʛʝ ʙʘסʳʪʪʘʣסʘʥ ʠʥʥʦʚʘʮʠʷʣʳץ 

ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʩʳʥʘץʪʘʥ ᴇʪʢʽʟʫ װʰʽʥ ʜʘʣʘʣʳץ ʪᴅʞʽʨʠʙʝʣʝʨ ʞװʨʛʽʟʽʣʜʽ. ɹײʣ ʪᴅʞʽʨʠʙʝʣʝʨ 

ʩʫʘʨʫ ʨʝʞʠʤʜʝʨʽʥʽש ʪʦʧʳʨʘץʪʳש ʩʫ-ʪײʟ ʨʝʞʠʤʽʥʝ, ʢװʨʽʰ ʜʘץʳʣʳʥʳש ᴇʥʽʤʜʽʣʽʛʽʥʝ ʞᴅʥʝ ʩʫ 

ʧʘʡʜʘʣʘʥʫ ʪʠʽʤʜʽʣʽʛʽʥʝ ᴅʩʝʨʽʥ ʙʘסʘʣʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʜʽ. 

ɿʝʨʪʪʝʫ ʙʘʨʳʩʳʥʜʘ ʪʝʦʨʠʷʣʳץ ᴅʜʝʙʠʝʪʪʝʨʜʝʛʽ ʤᴅʣʽʤʝʪʪʝʨ ʤʝʥ ʧʨʘʢʪʠʢʘʣʳץ 

ʪᴅʞʽʨʠʙʝʣʝʨʜʽש ʥᴅʪʠʞʝʣʝʨʽ װʡʣʝʩʪʽʨʽʣʜʽ. ɹײʣ ʪᴅʩʽʣ ʩʫ ʨʝʩʫʨʩʪʘʨʳʥ ʪʠʽʤʜʽ ʧʘʡʜʘʣʘʥʫ ʞᴅʥʝ 

ʢװʨʽʰ ʩʫʘʨʫ ʞװʡʝʣʝʨʽʥʽש ʵʢʦʣʦʛʠʷʣʳץ ʞᴅʥʝ ʵʢʦʥʦʤʠʢʘʣʳץ ʪʠʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫ ʙʦʡʳʥʰʘ 

  .ʤʢʽʥʜʽʢ ʙʝʨʜʽװʘ ʤסʩʳʥʳʩʪʘʨ ʞʘʩʘʫײ ʳʣʳʤʠ ʥʝʛʽʟʜʝʣʛʝʥס

 שʪʳץʘʞʝʪʪʽʣʽʛʽ ʪʦʧʳʨʘץ ʩʫ שʨʽʰ ʝʛʽʩʪʽʢʪʝʨʽʥʽװʳ ʢסʳʟʳʣʦʨʜʘ ʦʙʣʳʩʳʥʜʘפ

ʛʠʜʨʦʬʠʟʠʢʘʣʳץ ץʘʩʠʝʪʪʝʨʽʥʝ, ʢʣʠʤʘʪʪʳץ ʞʘסʜʘʡʣʘʨסʘ ʞᴅʥʝ ʩʫʘʨʫ ʞװʡʝʣʝʨʽʥʽש 

ʪʝʭʥʠʢʘʣʳץ ʩʠʧʘʪʪʘʤʘʣʘʨʳʥʘ ʙʘʡʣʘʥʳʩʪʳ ʘʥʳץʪʘʣʘʜʳ. ɸʣʘʡʜʘ, ʜᴅʩʪװʨʣʽ ʩʫʘʨʫ ᴅʜʽʩʪʝʨʽʥʽש 

ʢʝʡʙʽʨ ʢʝʤʰʽʣʽʢʪʝʨʽ ʙʘʨ, ʘʪʘʧ ʘʡʪץʘʥʜʘ, ʩʫ ʨʝʩʫʨʩʪʘʨʳʥʳש ʝʜᴅʫʽʨ ʰʳסʳʥʜʘʣʫʳ ʤʝʥ 

ʪʦʧʳʨʘץʪʳש ʪײʟʜʘʥʫ ץʘʫʧʽ. ʉʦʥʜʳץʪʘʥ ʩʫ ץʘʞʝʪʪʽʣʽʛʽʥ ʜײʨʳʩ ʘʥʳץʪʘʫ ʞᴅʥʝ ʩʫʘʨʫ װʜʝʨʽʩʽʥ 

ʦשʪʘʡʣʘʥʜʳʨʫ ï ʤʘשʳʟʜʳ ʤʽʥʜʝʪʪʝʨʜʽש ʙʽʨʽ. 

ɹײʣ ʫʯʘʩʢʝʜʝʛʽ ʪʦʧʳʨʘץʪʳש ʪײʟʜʘʥʫ ʜʝשʛʝʡʽ 0,585%-ʜʳ ײץʨʘʜʳ, ʙײʣ ʢᴇʨʩʝʪʢʽʰ 

ɾʘשʘץʦʨסʘʥ ʘʫʜʘʥʳ װʰʽʥ 0,374%, ʘʣ פʘʟʘʣʳ ʘʫʜʘʥʳ װʰʽʥ 0,718% ʜʝשʛʝʡʽʥʜʝ ʙʦʣʜʳ. 

ɿʝʨʪʪʝʫ ʞײʤʳʩʳ ʙʘʨʳʩʳʥʜʘ ᴅʨʙʽʨ ʘʪʳʟʜʳש ʤʘʫʩʳʤʜʳץ ʩʫ ʪײʪʳʥʫ ʤᴇʣʰʝʨʽ ʝʩʝʧʪʝʣʽʧ, ʦסʘʥ 

ʙʝʨʽʣʛʝʥ, ʩװʟʽʣʛʝʥ ʞᴅʥʝ ʙʫʣʘʥסʘʥ ʩʫʜʳש ʢᴇʣʝʤʜʝʨʽ ʥʘץʪʳʣʘʥʜʳ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʩʫʘʨʤʘʣʳ 

ʞʝʨʣʝʨʜʽש ᴅʨʪװʨʣʽ ʜʝשʛʝʡʣʝʨʽʥʜʝʛʽ ʪײʟʜʘʥʫ ʢᴇʨʩʝʪʢʽʰʪʝʨʽ ʜʝ ʘʥʳץʪʘʣʜʳ. ɹײʣ ʤᴅʣʽʤʝʪʪʝʨ 1-

ʢʝʩʪʝʜʝ ʢʝʣʪʽʨʽʣʛʝʥ. 

 
1-ʢʝʩʪʝ ï ɸʡʤʘץ ʙʦʡʳʥʰʘ ʢװʨʽʰʪʽש ʤʘʫʩʳʤʜʳץ ʩʫ ʪײʪʳʥʫ ʢᴇʣʝʤʽ 

 

ɸʡʤʘץ ʊײʟʜʘʥʫ ʜʝשʛʝʡʽ, % ʉʫʜʳש ʤʠʥʝʨʘʣʜʳʣʳסʳ, ʛ/ʣ ʄʘʫʩʳʤʜʳץ ʩʫ ʪײʪʳʥʫ, ʤį/ʛʘ 

 ʘʨʘʫʳʣʪᴇʙʝ 0,585 1,1-1,8 22,000-28,000פ

ɾʘשʘץʦʨסʘʥ 0,374 0,9-1,4 19,000-22,000 

 ʘʟʘʣʳ 0,718 2,2-2,7 25,000-30,000פ

 

ʉʫʘʨʤʘʣʳ ʘʣץʘʧʪʘʨʜʘ ʪʦʧʳʨʘץʪʘסʳ ʪײʟ ʤᴇʣʰʝʨʽ ʤʝʥ ʩʫʜʳש ʤʠʥʝʨʘʣʜʘʥʫ ʜʝשʛʝʡʽ 

ʘʪʳʟסʘ ʩʫ ʙʝʨʫ ʨʝʞʠʤʽʥ ʘʥʳץʪʘʫʜʘ ʤʘשʳʟʜʳ ʨᴇʣ ʘʪץʘʨʘʜʳ. 2022 ʞʳʣʳ פʘʨʘʫʳʣʪᴇʙʝ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʜʽ ʫʯʘʩʢʝʩʽʥʜʝ ʪʦʧʳʨʘץʪʳש ʪײʟʜʘʥʫʳ 1,098%-סʘ ʜʝʡʽʥ ʢᴇʪʝʨʽʣʛʝʥ. ɹײʣ 

ʤʝʣʠʦʨʘʪʠʚʪʽʢ ʢᴇʨʩʝʪʢʽʰʪʝʨʜʽש ʥʘʰʘʨʣʘʫʳʥ ʞᴅʥʝ ʩʫʘʨʫ ʨʝʞʠʤʽʥʽש ᴇʟʛʝʨʫʽʥ ץʘʞʝʪ ʝʪʪʽ. 

ʂװʨʽʰʪʽש ᴇʩʽʧ-ᴇʥʫ ʢʝʟʝשʽʥʜʝ ᴅʨ ʛʝʢʪʘʨסʘ ʞײʤʩʘʣʘʪʳʥ ʩʫ ʤᴇʣʰʝʨʽ ʦʨʪʘʰʘ ʝʩʝʧʧʝʥ 

25-32 ʤʳש ʤį ײץʨʘʡʜʳ. ɹײʣ ʩʫ ʤᴇʣʰʝʨʽ ʢװʨʽʰʪʽש ʚʝʛʝʪʘʮʠʷʣʳץ ʢʝʟʝשʽʥʜʝ ʪײʨʘץʪʳ ʩʫ 

 .ʘʥ [11-13]סʳʪʪʘʣסʘ ʙʘסʟʜʘʥʫʳʥ ʙʦʣʜʳʨʤʘʫײʪ שʪʳץʘ ʞᴅʥʝ ʪʦʧʳʨʘסʨʫײʩʪʘʧ ʪײ ʘʙʘʪʳʥץ

ʉʫʘʨʤʘʣʳ ʘʣץʘʧʪʘʨʜʘ ʩʫʜʳש ʙʽʨ ʙᴇʣʽʛʽ ʞʝʨ ʘʩʪʳ ʩʫʣʘʨʳʥʘ ʬʠʣʴʪʨʘʮʠʷ ʘʨץʳʣʳ 

ʢʝʪʝʜʽ, ʘʣ ץʘʣסʘʥ ʙᴇʣʽʛʽ ʙʫʣʘʥʫ ʞᴅʥʝ ᴇʩʽʤʜʽʢʪʝʨʜʽש ʪʨʘʥʩʧʠʨʘʮʠʷʩʳ ʘʨץʳʣʳ ʞײʤʩʘʣʘʜʳ. 

ʉʫʜʳש ʬʠʣʴʪʨʘʮʠʷ ʜʝשʛʝʡʽ ʪʦʧʳʨʘץʪʳש ʤʝʭʘʥʠʢʘʣʳײץ ץʨʳʣʳʤʳʥʘ ʞᴅʥʝ 

ʛʠʜʨʦʛʝʦʣʦʛʠʷʣʳץ ʝʨʝʢʰʝʣʽʢʪʝʨʽʥʝ ʙʘʡʣʘʥʳʩʪʳ 10-20%-סʘ ʜʝʡʽʥ ᴇʟʛʝʨʫʽ ʤװʤʢʽʥ. ʂװʨʽʰ 

ʩʫʘʨʤʘʩʳ ʢʝʟʽʥʜʝ ʧʘʡʜʘʣʘʥʳʣסʘʥ ʩʫʜʳש ʙʝʣʛʽʣʽ ʙʽʨ ʙᴇʣʽʛʽ ʜʨʝʥʘʞʜʳץ ʞװʡʝ ʘʨץʳʣʳ ץʘʡʪʘ 

ʘʡʥʘʣʳʤסʘ ʪװʩʝʜʽ. ɹײʣ ץʘʡʪʘʨʳʤʜʳ ʩʫ ץʘʡʪʘ ʧʘʡʜʘʣʘʥʫסʘ ʞʘʨʘʤʜʳ ʙʦʣʫʳ װʰʽʥ ʩʘʧʘʩʳ 

 ʪʳץʨʘײʽʥʜʝ ʪשʢʝʟʝ ץʚʝʛʝʪʘʮʠʷʣʳ שʨʽʰʪʽװʤʳʩʪʘʨʳ ʢײʳʣʘʥʫʳ ʢʝʨʝʢ. ʉʫʘʨʫ ʞץʙʘ שʘʪʘץ

ʪװʨʜʝ ʞװʨʛʽʟʽʣʝʜʽ. ᴄʜʝʪʪʝ, ʩʫʘʨʫ ʞײʤʳʩʪʘʨʳ ʤʘʤʳʨʜʳש ʙʘʩʳʥʘʥ ץʳʨʢװʡʝʢ ʘʡʳʥʳש 
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ʩʦשʳʥʘ ʜʝʡʽʥ ʞʘʣסʘʩʘʜʳ. 

ɼᴅʩʪװʨʣʽ ʩʫʘʨʫ ᴅʜʽʩʪʝʨʽ ʩʫʜʳש ʢᴇʧ ʰʳסʳʥʳʥ ʪʘʣʘʧ ʝʪʢʝʥʽʤʝʥ, ʢװʨʽʰ ʝʛʽʩʪʽʢʪʝʨʽʥʜʝ 

ʙʝʣʛʽʣʽ ʙʽʨ ʪʠʽʤʜʽʣʽʢ ʢᴇʨʩʝʪʝʜʽ. ɼʝʛʝʥʤʝʥ, ץʘʟʽʨʛʽ ʫʘץʳʪʪʘ ʩʫ ʨʝʩʫʨʩʪʘʨʳʥ ʪʠʽʤʜʽ ʧʘʡʜʘ-

ʣʘʥʫ ץʘʞʝʪʪʽʣʽʛʽ ʪʫʳʥʜʘʧ, ʠʥʥʦʚʘʮʠʷʣʳץ ʩʫʘʨʫ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥ ʝʥʛʽʟʫʜʽש ʤʘשʳʟʜʳʣʳסʳ 

ʘʨʪʳʧ ʢʝʣʝʜʽ. ɹײʣ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʩʫʜʳ װʥʝʤʜʝʫ ʞᴅʥʝ ʪʦʧʳʨʘץʪʳש ʵʢʦʣʦʛʠʷʣʳץ ʞʘסʜʘʡʳʥ 

ʞʘץʩʘʨʪʫ ʘʨץʳʣʳ ʢװʨʽʰ ʰʘʨʫʘʰʳʣʳסʳʥʳש ᴇʥʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫסʘ ʙʘסʳʪʪʘʣסʘʥ. 

ʂװʨʽʰ ʝʛʽʩʪʽʢʪʝʨʽʥʜʝ ʩʫʜʳ ʪʠʽʤʜʽ ʧʘʡʜʘʣʘʥʫ ï ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳʥ ʜʘʤʳʪʫʜʳש ʤʘ-

-ʠʥʥʦ שʘʥʜʘ, ʩʫ ʞʝʪʢʽʟʫʜʽסʨʣʽ ʩʫʘʨʫ ᴅʜʽʩʪʝʨʽʤʝʥ ʩʘʣʳʩʪʳʨװʙʽʨʽ. ɼᴅʩʪ שʳʪʪʘʨʳʥʳסʳʟʜʳ ʙʘש

ʚʘʮʠʷʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳ ʩʫ ʨʝʩʫʨʩʪʘʨʳʥ װʥʝʤʜʝʫʛʝ, ʩʫʘʨʤʘʣʳ ʘʣץʘʧʪʘʨʜʳש ʵʢʦʣʦʛʠʷʣʳץ 

ʪײʨʘץʪʳʣʳסʳʥ ʘʨʪʪʳʨʫסʘ ʞᴅʥʝ ʪʦʧʳʨʘץʪʳײץ שʥʘʨʣʳʣʳסʳʥ ʩʘץʪʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ.ʆʩʳ 

ʙᴇʣʽʤʜʝ ʠʥʥʦʚʘʮʠʷʣʳץ ʩʫʘʨʫ ʞװʡʝʩʽʥʽש ʩʠʧʘʪʪʘʤʘʣʘʨʳ ʤʝʥ ʘʨʪʳץʰʳʣʳץʪʘʨʳ ʪʘʣʜʘʥʘʜʳ. 

ɾʦסʘʨʳʜʘ ʘʡʪʳʣסʘʥ ʥʦʨʤʘʣʘʨ ʤʝʥ ʪᴅʞʽʨʠʙʝʣʝʨ ʢװʨʽʰ ᴇʩʽʨʫʜʝ ʩʫ ʨʝʩʫʨʩʪʘʨʳʥ 

ʙʘʩץʘʨʫʜʳש ʥʝʛʽʟʽʥ ײץʨʘʡʜʳ ʞᴅʥʝ ʦʣʘʨʜʳש ʪʠʽʤʜʽ ʧʘʡʜʘʣʘʥʳʣʫʳʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ. 

ʂװʨʽʰ ᴇʩʽʨʫʜʝ ʩʫ ʨʝʩʫʨʩʪʘʨʳʥ ʪʠʽʤʜʽ ʧʘʡʜʘʣʘʥʫ ʤᴅʩʝʣʝʩʽ ʤʘשʳʟʜʳ ʙʦʣʳʧ 

ʪʘʙʳʣʘʜʳ. ɼᴅʩʪװʨʣʽ ʩʫʘʨʫ ᴅʜʽʩʽ װʣʢʝʥ ʢᴇʣʝʤʜʝ ʩʫʜʳ ץʘʞʝʪ ʝʪʩʝ, ʠʥʥʦʚʘʮʠʷʣʳץ 

ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʩʫʜʳ װʥʝʤʜʝʫʛʝ ʞᴅʥʝ ᴇʥʽʤʜʽʣʽʢʪʽ ʘʨʪʪʳʨʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ɽʩʝʧʪʝʫʣʝʨ 

ʜᴅʩʪװʨʣʽ ʩʫʘʨʫ ᴅʜʽʩʽ ʤʝʥ ʠʥʥʦʚʘʮʠʷʣʳץ ʪʘʤʰʳʣʘʪʳʧ ʩʫʘʨʫ ʪʝʭʥʦʣʦʛʠʷʩʳʥʳש ʪʠʽʤʜʽʣʽʛʽʥ 

ʩʘʣʳʩʪʳʨʫסʘ ʙʘסʳʪʪʘʣסʘʥ. 

ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ ʞᴅʥʝ ʦʣʘʨʜʳ ʪʘʣץʳʣʘʫ.  2021-2023 ʞʳʣʜʘʨʳ פʘʨʘʫʳʣʪᴇʙʝ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʜʽ ʫʯʘʩʢʝʩʽʥʜʝ װʰ ʥײʩץʘ ʙʦʡʳʥʰʘ ʞװʨʛʽʟʽʣʛʝʥ ʟʝʨʪʪʝʫʣʝʨʽʤʽʟ ʙʦʡʳʥʰʘ 

ʩʫʘʨʫ ʨʝʞʠʤʜʝʨʽʥʽש ʝʨʝʢʰʝʣʽʢʪʝʨʽ ʢʝʣʪʽʨʽʣʛʝʥ: 

ɹʽʨʽʥʰʽ ʥײʩץʘ: ᴆʥʜʽʨʽʩʪʽʢ ʩʪʘʥʜʘʨʪʪʘʨ ʙʦʡʳʥʰʘ ץʦʣʜʘʥʳʩʪʘסʳ ʩʫʘʨʫ ʨʝʞʠʤʽ 

ʩʘץʪʘʣʜʳ. ɹײʣ ʞʘסʜʘʡʜʘ ʩʫ ʰʳסʳʥʳ ʘʡʪʘʨʣʳץʪʘʡ ʞʦסʘʨʳ ʙʦʣʜʳ; 

ɽʢʽʥʰʽ ʥײʩץʘ: נʳʣʳʤʠ ײʩʳʥʳʤʜʘʨ ʙʦʡʳʥʰʘ ʩʫʘʨʫ ʨʝʞʠʤʽ ץʦʣʜʘʥʳʣʜʳ (ʨʝʡʢʘ). ʉʫ 

ʜʝשʛʝʡʽ ᴅʨ ʜʘʤʫ ʢʝʟʝשʽʥʜʝ ץʘʪʘש ʙʘץʳʣʘʥʜʳ: ʊװʧʪʝʥʫʛʝ ʜʝʡʽʥ ʩʫ ʪʝʨʝשʜʽʛʽ 7-8 ʩʤ; ʪװʧʪʝʫ 

ʢʝʟʽʥʜʝ 4-5 ʩʤ; ʜᴅʥʥʽש ʙʘʣʘʫʳʟʜʘʥʳʧ ʧʽʩʫ ʢʝʟʝשʽʥʜʝ 17-22 ʩʤ. ɹײʣ ʨʝʞʠʤ ʘʪʳʟʜʘסʳ ʩʫ 

ʜʝשʛʝʡʽʥ ʨʝʡʢʘ ʘʨץʳʣʳ ʙʘץʳʣʘʫ ʘʨץʳʣʳ ʞװʟʝʛʝ ʘʩʳʨʳʣʜʳ, ʘʣ ʞʘʟ ʙʦʡʳ ʩʫʜʳ ʝʢʽ ʤᴅʨʪʝ 

ʘʫʳʩʪʳʨʫ 1-ʰʽ ʥײʩץʘʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ ʞʦסʘʨʳ ᴇʥʽʤʜʽʣʽʢʢʝ ץʦʣ ʞʝʪʢʽʟʜʽ; 

 ʘʞʝʪʪʽ ʢᴇʣʝʤʽʥץ שʳʣʘʨ ʩʫʜʳסʦʥʜʳʨץ ʣײʩʫʘʨʫ ᴅʜʽʩ.̔ ɹ ץʘ: ʀʥʥʦʚʘʮʠʷʣʳץʩײʰʽʥʰʽ ʥת

ʥʘץʪʳ ʫʘץʳʪ ʨʝʞʠʤʽʥʜʝ ʞʝʪʢʽʟʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ʉʫʜʳ ʪʘʤʳʨ ʘʡʤʘסʳʥʘ ʪʽʢʝʣʝʡ 

ʞʝʪʢʽʟʫ ʘʨץʳʣʳ ʩʫ ʰʳסʳʥʳʥ ʘʡʪʘʨʣʳץʪʘʡ ʘʟʘʡʪʘʜʳ. 

ɹʽʨʽʥʰʽ ʥײʩץʘ ï ᴇʥʜʽʨʽʩʪʽʢ ʩʪʘʥʜʘʨʪʪʘʨ ʙʦʡʳʥʰʘ ץʦʣʜʘʥʳʩʪʘסʳ ʩʫʘʨʫ ʨʝʞʠʤʽ 

ʙʦʡʳʥʰʘ ʟʝʨʪʪʝʫ ʥᴅʪʠʞʝʩʽʥʜʝ ʩʫ ʰʳסʳʥʳ ʘʡʪʘʨʣʳץʪʘʡ ʞʦסʘʨʳ ʙʦʣʜʳ, ʤʘʫʩʳʤʜʳץ ʩʫʘʨʫ 

ʤᴇʣʰʝʨʽ 27690-28250 ʤ3/ʛʘ, ʘʣ, 1 ʮ ᴇʥʽʤʛʝ ʞײʤʩʘʣסʘʥ ʩʫ ʤᴇʣʰʝʨʽ 632-711 ʤ3/ʮ ʘʨʘʣʳסʳʥʜʘ. ɹײʣ 

ʟʝʨʪʪʝʫʜʝʥ ʩʫʜʳ ʢᴇʧ ʩᴇʣʰʝʨʜʝ ʳʩʳʨʘʧ ʝʪʽʧ ץʘʥʘ ץʦʡʤʘʡ, ʥᴅʪʠʞʝʩʽʥʜʝ ʞʦסʘʨʳ ᴇʥʽʤ ʘʣʘ 

ʘʣʤʘʡʪʳʥʳʤʳʟ ʘʡץʳʥ ʢᴇʨʽʥʽʧ ʪײʨ. 
ɽʢʽʥʰʽ ʥײʩץʘ ï סʳʣʳʤʠ ײʩʳʥʳʤʜʘʨ (ʨʝʡʢʘʣʳץ ʟʝʨʪʪʝʫ) ʙʦʡʳʥʰʘ ʩʫʘʨʫ ʨʝʞʠʤʽ 

 ʘסʳʣʘʫץʙʘ שʘʪʘץ ʘʥ ʨʝʡʢʘʤʝʥסʦʡʳʣץ ʘץʥ ʩʘʡʳʥ ʪʘʥʘʧװʛʝʡʽ ʢשʘʥ ʪʘʥʘʧʪʘ ʩʫ ʜʝסʦʣʜʘʥץ

ʘʣʳʥסʘʥ ʙʦʣʘʪʳʥ.  ʂװʨʽʰ ʘʪʳʟʳʥʜʘ ʩʫ ץʘʙʘʪʳʥʳש ʪʝʨʝשʜʽʛʽʥ ʪװʧʪʝʥʫʛʝ ʜʝʡʽʥ ʩʫ ʪʝʨʝשʜʽʛʽ 

7-8 ʩʤ, ʪװʧʪʝʫ ʢʝʟʽʥʜʝ 4-5 ʩʤ, ʜᴅʥʥʽש ʙʘʣʘʫʳʟʜʘʥʳʧ ʧʽʩʫ ʢʝʟʝשʽʥʜʝ 17-22 ʩʤ ʘʨʘʣʳסʳʥʜʘ 

 ʣ ᴅʜʽʩײʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ. ɹץ ʳʥסʦʣʘʡʣʳץ שʟ ʨʝʞʠʤʜʝʨʽʥʽײʞᴅʥʝ ʪ ץʞʳʣʫʣʳ שʩʪʘʫ ʩʫʜʳײ

ʩʫʜʳ װʥʝʤʜʝʫʤʝʥ ץʘʪʘʨ, ʢװʨʽʰ ᴇʥʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ɿʝʨʪʪʝʫʣʝʨ 

ʢᴇʨʩʝʪʢʝʥʜʝʡ, ʩʫ ᴇʣʰʝʫʽʰ ʨʝʡʢʘʥʳ ʧʘʡʜʘʣʘʥʫ ʩʫʘʨʫ ʨʝʞʠʤʽʥ ʪʠʽʤʜʽ ʙʘץʳʣʘʧ, ʘʪʳʟ ʙʝʪʽʥʽש 

ʪʝʛʽʩʩʽʟʜʽʛʽʥ ʘʥʳץʪʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ʆʩʳ ᴅʜʽʩ ʘʨץʳʣʳ 1 ʛʝʢʪʘʨסʘ ʞײʤʩʘʣʘʪʳʥ ʩʫʜʳ 

5090-6240 ʤį/ʛʘ ʜʝʡʽʥ װʥʝʤʜʝʧ, ץʦʩʳʤʰʘ ʢװʨʽʰ ᴇʩʽʨʫʛʝ ʥʝʤʝʩʝ ʙʘʩץʘ ʤʘץʩʘʪʪʘʨסʘ 

ʧʘʡʜʘʣʘʥʫ ʤװʤʢʽʥʜʽʛʽ ʙʘʨ. ɹײʣ ʨʝʞʠʤ ʘʪʳʟʜʘסʳ ʩʫ ʜʝשʛʝʡʽʥ ʨʝʡʢʘʣʳץ ʙʘץʳʣʘʫ ʘʨץʳʣʳ 

ʞװʟʝʛʝ ʘʩʳʨʳʣʜʳ. ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʩʽ ʙʦʡʳʥʰʘ 1-ʰʽ ʥײʩץʘʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ ʞʦסʘʨʳ 

ᴇʥʽʤʜʽʣʽʢʢʝ ץʦʣ ʞʝʪʢʽʟʜʽ, ʩʦʥʳʤʝʥ ץʘʪʘʨ 5090-6240 ʤį/ʛʘ ʜʝʡʽʥ ʩʫ װʥʝʤʜʝʣʜʽ. ʂװʨʽʰ 

ʘʪʳʟʜʘʨʳʥʳש ʪʝʛʽʩʪʽʢ ʜʝשʛʝʡʽʥ ʩʘץʪʘʫ ʩʫʜʳ ʪʠʽʤʜʽ ʧʘʡʜʘʣʘʥʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

 ʰʽʥ ʩʫ ᴇʣʰʝʫʽʰ ʨʝʡʢʘʥʳ ʧʘʡʜʘʣʘʥʫװ ʥʝʤʜʝʫװ ʘʪʳʟʜʘʨʳʥʜʘ ʩʫʜʳ שʳʟʳʣʦʨʜʘ ʦʙʣʳʩʳʥʳפ
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 ʘסʪʘʫץʪʝʛʽʩʪʽʛʽʥ ʘʥʳ שʦʡʤʘʡ, ʘʪʳʟ ʙʝʪʽʥʽץ ʘʥʘץ ʳʣʘʧץʜʽʛʽʥ ʙʘשʩʳʥʳʣʘʜʳ. ʈʝʡʢʘ ʩʫ ʪʝʨʝײ

ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

 ʩʫʘʨʫ ᴅʜʽʩʽ ʙʦʡʳʥʰʘ ʟʝʨʪʪʝʫ ʙʘʨʳʩʳʥʜʘ ץʘ ï ʠʥʥʦʚʘʮʠʷʣʳץʩײʰʽʥʰʽ ʥת

 .ʤʢʽʥʜʽʢ ʙʝʨʝʜʽװʳʪ ʨʝʞʠʤʽʥʜʝ ʞʝʪʢʽʟʫʛʝ ʤץʪʳ ʫʘץʘʞʝʪʪʽ ʢᴇʣʝʤʽʥ ʥʘץ שʳʣʘʨ ʩʫʜʳסʦʥʜʳʨץ

ʉʫʜʳ ʪʘʤʳʨ ʘʡʤʘסʳʥʘ ʪʽʢʝʣʝʡ ʞʝʪʢʽʟʫ ʘʨץʳʣʳ ʩʫ ʰʳסʳʥʳʥ ʘʡʪʘʨʣʳץʪʘʡ ʘʟʘʡʪʘʜʳ. 

ɾʦסʘʨʳʜʘסʳ 1-ʰʽ ʞᴅʥʝ 2-ʰʽ ʥײʩץʘʣʘʨʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ ʝʛʽʣʛʝʥ ʢװʨʽʰʪʽש ʤʘʫʩʳʤʜʳץ 

ʩʫʘʨʫ ʤᴇʣʰʝʨʽ 7590-9150 ʤ3/ʛʘ ʘʨʘʣʳסʳʥʜʘ ʩʫ װʥʝʤʜʝʣʝʜʽ. ɸʫʳʩʧʘʣʳ ʝʛʽʩ ʞװʡʝʩʽʥʜʝ 

ʪʦʧʳʨʘײץ ץʨʘʤʳ ʤʝʥ ײץʨʳʣʳʤ ʞʘץʩʘʨʳʧ, ʘʨʘʤ ʰᴇʧʪʝʨ ʘʟʘʷʜʳ. ʉʫʜʳ ʙʘʩץʘʨʫ ʘʚʪʦʤʘʪʪʳץ 

ʞװʡʝʛʝ ᴇʪʽʧ, ץʦʣ ʞײʤʳʩʳ ʘʟʘʡʳʧ, ᴇʩʢʽʥʜʝʨʜʽש ʪʦʣʳץ ʰʳסʳʧ, ᴇʥʽʤʛʝ ʦש ᴅʩʝʨʽʥ ʪʠʛʽʟʝʜʽ. 

ɼʘץʳʣ ᴇʥʽʤʥʽש ᴇʟʽʥʜʽʢ ײץʥʳ ʪᴇʤʝʥʜʝʧ, ᴇʥʽʤʛʝ ʩײʨʘʥʳʩ ʘʨʪʘʜʳ.  

 ʨʽʰװʨʛʽʟʽʣʛʝʥ ʟʝʨʪʪʝʫʣʝʨ ʥᴅʪʠʞʝʩʽ ʢװʳʥʜʘ ʞסʘʨʘʫʳʣʪᴇʙʝ ʰʘʨʫʘʰʳʣʳפ

ᴇʥʽʤʜʽʣʽʛʽʥʽש ʦʨʪʘʰʘ ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥ ʪᴇʤʝʥʜʝʛʽʜʝʡ ʩʠʧʘʪʪʘʡʜʳ (2-ʢʝʩʪʝ): 

 
2-ʢʝʩʪʝ ï ʂװʨʽʰʪʽש ʤʘʫʩʳʤʜʳץ ʩʫʘʨʫ ʤᴇʣʰʝʨʽ ʤʝʥ ᴇʥʽʤʜʽʣʽʛʽ 

 

ʉʫʘʨʫ ᴅʜʽʩʪʝʨʽ ʄʘʫʩʳʤʜʳץ ʩʫʘʨʫ 

ʤᴇʣʰʝʨʽ, ʤ3/ʛʘ 

 ʥʝʤʜʝʣʛʝʥ ʩʫת

ʤᴇʣʰʝʨʽ, ʤ3/ʛʘ 

ʂװʨʽʰʪʽש ʦʨʪʘʰʘ 

ᴇʥʽʤʜʽʣʽʛʽ, ʮ/ʛʘ 

1 ʮ ᴇʥʽʤʛʝ 

ʞײʤʩʘʣסʘʥ ʩʫ 

ʤᴇʣʰʝʨʽ, ʤ3/ʮ 

2021 ʞʳʣ 

ᴆʥʜʽʨʽʩʪʝʛʽ ʩʫʘʨʫ 

ᴅʜʽʩʽ (ʙʘץʳʣʘʫ) 
27860 - 39,2 711 

 ʳʣʳʤʠנ

 ʩʳʥʳʤʜʘʨײ

ʙʦʡʳʥʰʘ ʩʫʘʨʫ 

(ʨʝʡʢʘ) 

22770 5090 47,3 481 

ʀʥʥʦʚʘʮʠʷʣʳץ 

ʩʫʘʨʫ ᴅʜʽʩ 
20270 7590 50,3 411 

2022 ʞʳʣ 

ᴆʥʜʽʨʽʩʪʝʛʽ ʩʫʘʨʫ 

ᴅʜʽʩʽ (ʙʘץʳʣʘʫ) 
27690 - 43,8 632 

 ʳʣʳʤʠנ

 ʩʳʥʳʤʜʘʨײ

ʙʦʡʳʥʰʘ ʩʫʘʨʫ 

(ʨʝʡʢʘ) 

22217 5473 50,6 439 

ʀʥʥʦʚʘʮʠʷʣʳץ 

ʩʫʘʨʫ ᴅʜʽʩ 
19689 8001 50,6 389 

2023 ʞʳʣ 

ᴆʥʜʽʨʽʩʪʝʛʽ ʩʫʘʨʫ 

ᴅʜʽʩʽ (ʙʘץʳʣʘʫ) 
28250 - 40,9 691 

 ʳʣʳʤʠנ

 ʩʳʥʳʤʜʘʨײ

ʙʦʡʳʥʰʘ ʩʫʘʨʫ 

(ʨʝʡʢʘ) 

22010 6240 50,6 435 

ʀʥʥʦʚʘʮʠʷʣʳץ 

ʩʫʘʨʫ ᴅʜʽʩ 
19100 9150 50,8 376 

 

ʊʦʧʳʨʘץʪʳש ʪײʟʜʘʥʫʳʥ ʙʦʣʜʳʨʤʘʫ װʰʽʥ ʘʛʨʦʪʝʭʥʠʢʘʣʳץ ʞᴅʥʝ ʤʝʣʠʦʨʘʪʠʚʪʽʢ 

ʰʘʨʘʣʘʨʜʳ ʢװʰʝʡʪʫ, ʩʫ ʪʠʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫ ʤʘץʩʘʪʳʥʜʘ ʟʘʤʘʥʘʫʠ ץʦʥʜʳʨסʳʣʘʨʜʳ ʝʥʛʽʟʫ 

 ʘס-ʨʽʰ ʩʫʘʨʫ ʤᴇʣʰʝʨʽʥ 20%װʳʣʳ ʢץʦʣʜʘʥʫ ʘʨץ ʩʫʘʨʫ ᴅʜʽʩʪʝʨʽʥ ץʘʞʝʪ. ʀʥʥʦʚʘʮʠʷʣʳץ

ʪᴇʤʝʥʜʝʪʫʛʝ, ᴇʥʽʤʜʽʣʽʢʪʽ ʘʨʪʪʳʨʫסʘ ʞᴅʥʝ ʵʢʦʣʦʛʠʷʣʳץ ʪײʨʘץʪʳʣʳץʪʳ ʩʘץʪʘʫסʘ ʙʦʣʘʜʳ. 

ɹײʣ ᴅʜʽʩ ʩʫ ʨʝʩʫʨʩʪʘʨʳʥ ʪʠʽʤʜʽ ʧʘʡʜʘʣʘʥʫסʘ ʞᴅʥʝ ʢװʨʽʰ ᴇʥʜʽʨʽʩʽʥʽש ʨʝʥʪʘʙʝʣʴʜʽʣʽʛʽʥ 
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ʘʨʪʪʳʨʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

ʂװʨʽʰ ʩʫʘʨʫ ʞװʡʝʣʝʨʽʥʝ ʠʥʥʦʚʘʮʠʷʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʝʥʛʽʟʫ פʳʟʳʣʦʨʜʘ 

ʦʙʣʳʩʳʥʜʘ ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳʥʳש ʵʢʦʣʦʛʠʷʣʳץ ʪײʨʘץʪʳʣʳסʳʥ ʩʘץʪʘʫʤʝʥ ץʘʪʘʨ, ʩʫʜʳ 

ʪʠʽʤʜʽ ʧʘʡʜʘʣʘʥʫ ʘʨץʳʣʳ ᴇʥʜʽʨʽʩ ʰʳסʳʥʜʘʨʳʥ ʘʟʘʡʪʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ɿʝʨʪʪʝʫʣʝʨ 

ʥᴅʪʠʞʝʩʽʥʜʝ ʜᴅʩʪװʨʣʽ, סʳʣʳʤʠ ײʩʳʥʳʤʜʘʨ ʞᴅʥʝ ʠʥʥʦʚʘʮʠʷʣʳץ ʩʫʘʨʫ ᴅʜʽʩʪʝʨʽʥʽש 

ʵʢʦʥʦʤʠʢʘʣʳץ ʪʠʽʤʜʽʣʽʛʽ ʩʘʣʳʩʪʳʨʳʣʜʳ [14-16]. 

ɼᴅʩʪװʨʣʽ ʩʫʘʨʫ ᴅʜʽʩʽ ʙʦʡʳʥʰʘ ʩʫ ʰʳסʳʥʳ ʞʦסʘʨʳ, 1 ʮ ᴇʥʽʤʛʝ ʰʘʤʘʤʝʥ 711 ʤį ʩʫ 

ʞײʤʩʘʣʜʳ. ɽʛʽʩʪʽש ᴇʥʽʤʜʽʣʽʛʽ 39,2 ʮ/ʛʘ ײץʨʘסʘʥʳʤʝʥ, ʩʫʜʳש ʪʠʽʤʩʽʟ ʧʘʡʜʘʣʘʥʳʣʫʳ 

ʵʢʦʥʦʤʠʢʘʣʳץ ʰʳסʳʥʜʘʨסʘ ʘʣʳʧ ʢʝʣʜʽ. 

 ʦʣʜʘʥʫ ʥᴅʪʠʞʝʩʽʥʜʝ ʩʫץ ʩʳʥʳʤʜʘʨ (ʨʝʡʢʘ) ʙʦʡʳʥʰʘ ʩʫʘʨʫ ʨʝʞʠʤʽʥײ ʳʣʳʤʠנ

ʪײʪʳʥʫ ʢᴇʣʝʤʽ 22210 ʤį/ʛʘ-סʘ ʜʝʡʽʥ ʪᴇʤʝʥʜʝʜʽ, ʙײʣ 5790 ʤį/ʛʘ ʩʫʜʳ װʥʝʤʜʝʫʛʝ ʤװʤʢʽʥʜʽʢ 

ʙʝʨʜʽ. ᴆʥʽʤʜʽʣʽʢ 50,6 ʮ/ʛʘ ʞʝʪʽʧ, ץʦʩʳʤʰʘ ʪʘʙʳʩ ᴅʢʝʣʜʽ. ʀʥʥʦʚʘʮʠʷʣʳץ ʩʫʘʨʫ ᴅʜʽʩʽ ʩʫʜʳ 

ʪʠʽʤʜʽ ʧʘʡʜʘʣʘʥʳʧ, ʤʘʫʩʳʤʜʳץ ʩʫʘʨʫ ʤᴇʣʰʝʨʽʥ 19689 ʤį/ʛʘ ʜʝʡʽʥ ʪᴇʤʝʥʜʝʪʪʽ. ᴆʥʽʤʜʽʣʽʢ 

50,8 ʮ/ʛʘ ײץʨʘʧ, ʩʫʜʳ 7590-9150 ʤ3/ʛʘ ʘʨʘʣʳסʳʥʜʘ װʥʝʤʜʝʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʜʽ (4-ʩʫʨʝʪ).  

 

 
 

4-ʩʫʨʝʪ ï ɿʝʨʪʪʝʫ ʥײʩץʘʣʘʨʳ ʙʦʡʳʥʰʘ װʥʝʤʜʝʣʛʝʥ ʩʫ ʤᴇʣʰʝʨʽ 

 

 :ʩʳʥʳʤʜʘʨױ

1. ʂװʨʽʰ ʝʛʽʩʪʽʢʪʝʨʽʥʜʝ ʩʫʜʳ ʙʘʩץʘʨʫ ʞװʡʝʣʝʨʽʥ ʘʚʪʦʤʘʪʪʘʥʜʳʨʫ ʘʨץʳʣʳ ʩʫ 

ʨʝʩʫʨʩʪʘʨʳʥ ʪʠʽʤʜʽ ʧʘʡʜʘʣʘʥʫʜʳ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ ץʘʞʝʪ. 

2. ʀʥʥʦʚʘʮʠʷʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʢʝשʽʥʝʥ ʝʥʛʽʟʫ װʰʽʥ ʤʝʤʣʝʢʝʪʪʽʢ ץʦʣʜʘʫʜʳ 

ʢװʰʝʡʪʫ ʞᴅʥʝ ʩʫ װʥʝʤʜʝʫ ʙʘסʜʘʨʣʘʤʘʣʘʨʳʥ ʜʘʤʳʪʫ ʤʘשʳʟʜʳ. 

3. ʂװʨʽʰ ʩʫʘʨʫ ʞװʡʝʣʝʨʽʥʽש ʵʢʦʣʦʛʠʷʣʳץ ʞᴅʥʝ ʤʝʣʠʦʨʘʪʠʚʪʽʢ ʞʘסʜʘʡʳʥ ʞʘץʩʘʨʪʫ 

 ʰʘʨʘʣʘʨʜʳ ץʳʣʘʫ ʞᴅʥʝ ʘʛʨʦʪʝʭʥʠʢʘʣʳץʪʳ ʙʘץʨʘײʛʝʡʽʥ ʪשʟʜʘʥʫ ʜʝײʪ שʪʳץʰʽʥ ʪʦʧʳʨʘװ

ʞװʡʝʣʽ ʪװʨʜʝ ʞװʟʝʛʝ ʘʩʳʨʫ ʤʘשʳʟʜʳ.  

 ʩʫʘʨʫ ʨʝʞʠʤʽʥ שʨʽʰʪʽװʜʘʡʣʘʨʳʥʜʘ ʢסʠ ʞʘסʪʘʙʠ שʳʟʳʣʦʨʜʘ ʦʙʣʳʩʳʥʳפ

ʦשʪʘʡʣʘʥʜʳʨʫ ʘʨץʳʣʳ ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ ᴇʥʜʽʨʽʩʽʥʽש ʵʢʦʣʦʛʠʷʣʳץ ʪײʨʘץʪʳʣʳסʳʥ 

ʩʘץʪʘʧ, ʵʢʦʥʦʤʠʢʘʣʳץ ʪʠʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫ ʤװʤʢʽʥʜʽʛʽ ʙʘʨ. ʀʥʥʦʚʘʮʠʷʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨ 

ʩʫ ʨʝʩʫʨʩʪʘʨʳʥ װʥʝʤʜʝʧ ץʘʥʘ ץʦʡʤʘʡ, ʞʦסʘʨʳ ʩʘʧʘʣʳ ᴇʥʽʤ ʘʣʫסʘ ʞᴅʥʝ ᴇשʽʨʜʽש 

ʘʛʨʦʵʢʦʣʦʛʠʷʣʳץ ʞʘסʜʘʡʳʥ ʪײʨʘץʪʘʥʜʳʨʫסʘ ʥʝʛʽʟ ʙʦʣʘʜʳ. 

 ʳʣʳʥץʨʽʰ ʜʘװʜʘʡʳʥʜʘ ʢסʳʟʳʣʦʨʜʘ ʦʙʣʳʩʳ ʞʘפ ʦʨʳʪʳʥʜʳʣʘʡ ʢʝʣʝפ .ʦʨʳʪʳʥʜʳפ

ᴇʩʽʨʫʜʝ ʩʫ ʨʝʩʫʨʩʪʘʨʳʥ ʪʠʽʤʜʽ ʧʘʡʜʘʣʘʥʫ ʤᴅʩʝʣʝʩʽ ʩʫ ʪʘʧʰʳʣʳסʳ ʤʝʥ ʵʢʦʣʦʛʠʷʣʳץ ʪʝʧʝ-
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ʩʫ ʤᴇʣʰʝʨʽ, ʤ3/ʛʘ

ʀʥʥʦʚʘʮʠʷʣʳץ ʩʫʘʨʫ ᴅʜʽʩ ʙʦʡʳʥʰʘ 

ʥʝʤʜʝʣʛʝʥ ʩʫ ʤᴇʣʰʝʨʽ, ʤ3/ʛʘ2װ
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ʪʝשʜʽʢʪʽ ʩʘץʪʘʫ ץʘʞʝʪʪʽʣʽʛʽʥʝ ʙʘʡʣʘʥʳʩʪʳ ʝʨʝʢʰʝ ᴇʟʝʢʪʽʣʽʢʢʝ ʠʝ. ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ 

ʢᴇʨʩʝʪʢʝʥʜʝʡ, ʢװʨʽʰ ʝʛʽʩʪʽʛʽʥʜʝ ʠʥʥʦʚʘʮʠʷʣʳץ ʩʫʘʨʫ ᴅʜʽʩʪʝʨʽʥ ץʦʣʜʘʥʫ ʩʫʜʳ װʥʝʤʜʝʫʤʝʥ 

 ʘסʩʘʨʪʫץʜʘʡʳʥ ʞʘסʞʘ ץʵʢʦʣʦʛʠʷʣʳ שʪʳץʘ ʞᴅʥʝ ʪʦʧʳʨʘסʘʪʘʨ, ᴇʥʽʤʜʽʣʽʢʪʽ ʘʨʪʪʳʨʫץ

ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ ʙʦʡʳʥʰʘ ʠʥʥʦʚʘʮʠʷʣʳץ ʩʫʘʨʫ ᴅʜʽʩʽ ʜᴅʩʪװʨʣʽ ʪᴅʩʽʣʜʝʨʤʝʥ ʩʘ-

ʣʳʩʪʳʨסʘʥʜʘ ʩʫ ʰʳסʳʥʳʥ 20%-סʘ ʜʝʡʽʥ ʘʟʘʡʪʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ɹײʣ ʩʫʜʳש ʬʠʣʴʪʨʘ-

ʮʠʷʣʳץ ʰʳסʳʥʜʘʨʳʥ ץʳʩץʘʨʪʳʧ, ʦʥʳ ʪʠʽʤʜʽ ʧʘʡʜʘʣʘʥʫ ʘʨץʳʣʳ ʝʛʽʩʪʽʢ ʘʣץʘʧʪʘʨʳʥʳש ʩʫʘ-

ʨʫ ʤᴇʣʰʝʨʽʥ ʦשʪʘʡʣʘʥʜʳʨʫסʘ ʳץʧʘʣ ʝʪʝʜʽ. נʳʣʳʤʠ ײʩʳʥʳʤʜʘʨסʘ ʩᴅʡʢʝʩ ʞװʨʛʽʟʽʣʛʝʥ ʨʝʡ-

ʢʘʣʳץ ʙʘץʳʣʘʫ ʩʫʜʳש ʪײʪʳʥʫ ʢᴇʣʝʤʽʥ ʜᴅʣ ʘʥʳץʪʘʫסʘ ʞᴅʥʝ ʦʥʳ ץʘʜʘסʘʣʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝ-

ʨʝʜʽ. ɽʛʝʨ ʠʥʥʦʚʘʮʠʷʣʳץ ᴅʜʽʩʪʽץ שʳʤʙʘʪ ʜʝʧ ʪװʩʽʥʝʪʽʥ ᴇʥʜʽʨʽʩ ʦʨʳʥʜʘʨʳ, ʦʩʳ 2-ʰʽ ʨʝʡʢʘ-

ʣʳץ ʥײʩץʘʥʳ ץʦʣʜʘʥʫ ʘʨץʳʣʳ ʩʫʜʳ 5090-6240 ʤį/ʛʘ ʘʨʘʣʳסʳʥʜʘ ʩʫ װʥʝʤʜʽ ʧʘʡʜʘʣʘʥʫסʘ 

ʙʦʣʘʜʳ.ʀʥʥʦʚʘʮʠʷʣʳץ ʩʫʘʨʫ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥ ץʦʣʜʘʥʫ ʘʨץʳʣʳ ʢװʨʽʰʪʽש ʦʨʪʘʰʘ 

ᴇʥʽʤʜʽʣʽʛʽ 50,8 ʮ/ʛʘ ʞʝʪʪʽ, ʙײʣ ʜᴅʩʪװʨʣʽ ᴅʜʽʩʪʝʨʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ 1,5 ʝʩʝʛʝ ʞʦסʘʨʳ. ʉʫʘʨʫ 

ʨʝʞʠʤʽʥʽש ʜײʨʳʩʪʳסʳ ʢװʨʽʰʪʽש ᴇʩʫ ʢʝʟʝשʜʝʨʽʥʜʝ ʪʦʧʳʨʘץʪʳש ʦשʪʘʡʣʳ ʳʣסʘʣʜʳʣʳץ ʧʝʥ 

ʞʳʣʫ ʨʝʞʠʤʽʥ ʩʘץʪʘʫ ʘʨץʳʣʳ ᴇʥʽʤʥʽש ʩʘʧʘʩʳʥ ʘʨʪʪʳʨʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

ʉʫ ʪʠʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫ ʘʨץʳʣʳ ʪʦʧʳʨʘץʪʳש ʪײʟʜʘʥʫ ʜʝשʛʝʡʽ ʪᴇʤʝʥʜʝʧ, ʢװʨʽʰ 

ʘʪʳʟʜʘʨʳʥʳש ʵʢʦʣʦʛʠʷʣʳץ ʞʘסʜʘʡʳ ʞʘץʩʘʨʜʳ. ɹײʣ ᴇʩʽʤʜʽʢʪʝʨʜʽש ʬʠʟʠʦʣʦʛʠʷʣʳץ 

ʧʨʦʮʝʩʪʝʨʽʥ ʦשʪʘʡʣʘʥʜʳʨʳʧ, ץʦʨʰʘסʘʥ ʦʨʪʘסʘ ʪװʩʝʪʽʥ ʪʝʭʥʦʛʝʥʜʽʢ ʞװʢʪʝʤʝʥʽ ʘʟʘʡʪʫסʘ 

ʩʝʧʪʽʛʽʥ ʪʠʛʽʟʝʜʽ. 
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ɹʫʣʘʥʙʘʝʚʘ ʇ.ʋ.1, ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʡ ʧʨʦʬʝʩʩʦʨ, PhD  
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2ʊʆʆ çʂʘʟʘʭʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʨʠʩʘ ʠʤ. ʓ. ɾʘʭʘʝʚʘè, ʛ.ʂʳʟʳʣʦʨʜʘ, 

ʂʘʟʘʭʩʪʘʥ 

 

ɸʥʥʦʪʘʮʠʷ. ɼʘʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤ ʫʯʘʩʪʢʝ 

ʂʘʨʘʫʣʪʦʙʝ ʚ ʫʩʣʦʚʠʷʭ ʨʠʩʦʚʦʛʦ ʩʝʚʦʦʙʦʨʦʪʘ. ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʦʧʨʝʜʝʣʠʪʴ ʵʬʬʝʢʪʠʚʥʳʡ 

ʤʝʪʦʜ ʦʨʦʰʝʥʠʷ, ʢʦʪʦʨʳʡ ʦʙʝʩʧʝʯʠʪ ʦʧʪʠʤʘʣʴʥʳʡ ʩʦʣʝʚʦʡ ʠ ʪʝʧʣʦʚʦʡ ʨʝʞʠʤʳ ʧʦʯʚʳ ʠ ʚʦʜʳ, 

ʩʧʦʩʦʙʩʪʚʫʷ ʨʦʩʪʫ ʠ ʨʘʟʚʠʪʠʶ ʨʠʩʘ. ʆʧʨʝʜʝʣʝʥʠʝ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʝʞʠʤʘ ʦʨʦʰʝʥʠʷ ʨʠʩʦʚʦʡ 

ʢʫʣʴʪʫʨʳ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ, ʦʩʦʙʝʥʥʦ ʜʣʷ ʨʝʛʠʦʥʦʚ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʜʥʳʤʠ 

ʨʝʩʫʨʩʘʤʠ, ʪʘʢʠʭ ʢʘʢ ʂʘʨʘʫʣʪʦʙʝ. 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ʧʦʣʠʚʘ ʨʠʩʘ ʚ ʫʩʣʦʚʠʷʭ ʂʳʟʳʣʦʨʜʠʥʩʢʦʡ ʦʙʣʘʩʪʠ. ʈʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʠʥʥʦʚʘʮʠʦʥʥʳʡ 

ʧʦʜʭʦʜ ʧʦʟʚʦʣʷʝʪ ʵʢʦʥʦʤʠʪʴ ʜʦ 20% ʚʦʜʳ, ʘ ʪʘʢʞʝ ʫʚʝʣʠʯʠʚʘʪʴ ʫʨʦʞʘʡʥʦʩʪʴ ʜʦ 1,5 ʨʘʟ. 

ʈʘʩʩʤʦʪʨʝʥʘ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʠ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʝʜʣʦʞʝʥʥʳʭ ʨʝʰʝʥʠʡ, ʘ ʪʘʢʞʝ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʢʦʤʝʥʜʘʮʠʠ ʜʣʷ ʚʥʝʜʨʝʥʠʷ ʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʫʶ ʧʨʘʢʪʠʢʫ. 

ɼʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʨʝʞʠʤʘ ʧʦʣʠʚʘ ʨʠʩʦʚʳʭ ʯʝʢʦʚ ʙʳʣʦ ʠʩʩʣʝʜʦʚʘʥʦ ʪʨʠ ʨʘʟʣʠʯʥʳʭ 

ʚʘʨʠʘʥʪʘ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʦʨʦʩʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ ʦʪ ʤʝʣʠʦʨʘʪʠʚʥʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʟʝʤʝʣʴ, ʯʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʩʚʷʟʘʥʦ ʩ ʨʝʞʠʤʘʤʠ ʧʦʣʠʚʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ. 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʧʨʦʙʣʝʤʘ ʜʝʬʠʮʠʪʘ ʚʦʜʳ ʚ ʂʳʟʳʣʦʨʜʠʥʩʢʦʡ ʦʙʣʘʩʪʠ ʩʪʘʣʘ ʦʩʦʙʝʥʥʦ 

ʦʩʪʨʦʡ. ʂʨʦʤʝ ʪʦʛʦ, ʩʥʠʞʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʦʣʝʟʥʦʛʦ ʜʝʡʩʪʚʠʷ ʦʨʦʩʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ ʥʝʛʘʪʠʚʥʦ 

ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʧʦʪʝʨʴ ʚʦʜʳ, 

ʚʪʦʨʠʯʥʦʤʫ ʟʘʩʦʣʝʥʠʶ ʧʦʯʚ ʠ ʩʥʠʞʝʥʠʶ ʫʨʦʞʘʡʥʦʩʪʠ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʦʧʨʝʜʝʣʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʨʝʞʠʤʘ ʧʦʣʠʚʘ ʜʣʷ ʨʠʩʦʚʦʡ ʢʫʣʴʪʫʨʳ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: oʨʦʰʘʝʤʳʝ ʟʝʤʣʠ, ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʪʨʘʜʠʮʠʦʥʥʳʝ ʤʝʪʦʜʳ, 

ʨʝʞʠʤ ʧʦʣʠʚʘ ʨʠʩʘ, ʵʨʦʟʠʷ ʧʦʯʚʳ, ʤʝʣʠʦʨʘʪʠʚʥʦʝ ʩʦʩʪʦʷʥʠʝ ʦʨʦʰʘʝʤʳʭ ʟʝʤʝʣʴ. 
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Annotation. The research was conducted at the Karaultobe experimental site under rice crop 

rotation conditions. The aim of the study is to determine an effective irrigation method that ensures 

optimal salt and thermal regimes of soil and water, promoting the growth and development of rice. 

Determining an optimal irrigation regime for rice is a critical issue, especially for regions with limited 

water resources such as Karaultobe. 

This paper presents the results of studies on innovative irrigation technologies for rice crops 

under the conditions of the Kyzylorda region. The results show that the innovative approach can save up 

to 20% of water and increase yield by up to 1.5 times. The ecological and economic efficiency of the 

proposed solutions is discussed, and recommendations for implementation in agricultural practices are 

provided. 

To optimize the irrigation regime of rice fields, three different options were studied. The 

efficiency of irrigation systems largely depends on the meliorative condition of the land, which, in turn, is 

related to the irrigation regimes of agricultural crops. 

In recent years, the problem of water scarcity in the Kyzylorda region has become especially 

acute. Moreover, the decrease in the efficiency of irrigation systems has negatively affected agricultural 

production, leading to increased water losses, secondary soil salinization, and reduced crop yields. Thus, 

the need to determine an effective irrigation regime for rice cultivation has increased significantly. 

Keywords: irrigated lands, innovative technologies, traditional methods, rice irrigation regime, 

soil erosion, meliorative condition of irrigated lands. 
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ʂʳʟʳʣʦʨʜʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʂʦʨʢʳʪ ɸʪʘ, ʛ.ʂʳʟʳʣʦʨʜʘ, ʂʘʟʘʭʩʪʘʥ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʚʷʟʠ ʩ ʚʳʩʳʭʘʥʠʝʤ ɸʨʘʣʴʩʢʦʛʦ ʤʦʨʷ ʚ ʨʝʛʠʦʥʝ ʨʘʩʪʝʪ ʧʣʦʱʘʜʴ ʟʘʩʦʣʝʥʥʳʭ 

ʟʝʤʝʣʴ ʚ ʨʠʩʦʚʳʭ ʩʠʩʪʝʤʘʭ, ʯʪʦ ʟʘʪʨʫʜʥʷʝʪ ʚʦʟʜʝʣʳʚʘʥʠʝʨʘʥʝʝ ʨʘʡʦʥʠʨʦʚʘʥʥʳʭ ʟʝʨʥʦʚʳʭ 

ʢʫʣʴʪʫʨ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʦʙʝʩʧʝʯʠʪʴ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʫʶ ʦʪʨʘʩʣʴ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʤʠ ʢʦʨʤʘʤʠ. 

ʆʩʥʦʚʥʳʝ ʟʝʨʥʦʬʫʨʘʞʥʳʝ ʢʫʣʴʪʫʨʳ ʢʘʢ ʦʟʠʤʘʷ ʠ ʷʨʦʚʘʷ ʧʰʝʥʠʮʘ, ʷʯʤʝʥʴ ʠʟ-ʟʘ ʟʘʩʫʭʠ ʠ 

ʟʘʩʦʣʝʥʥʦʩʪʠ ʧʦʯʚʳ ʧʦʢʘʟʳʚʘʶʪ ʥʠʟʢʫʶ ʫʨʦʞʘʡʥʦʩʪʴ.ɺ ʩʣʦʞʠʚʰʠʭʩʷ ʫʩʣʦʚʠʷʭ ʥʝʦʙʭʦʜʠʤʦ 

ʩʢʦʨʝʡʰʝʝ ʚʥʝʜʨʝʥʠʝ ʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʳʝ, ʚʳʩʦʢʦʧʨʦʜʫʢ-

ʪʠʚʥʳʝ ʢʫʣʴʪʫʨʳ, ʩʧʦʩʦʙʥʳʝ ʧʨʦʠʟʨʘʩʪʘʪʴ ʚ ʫʩʣʦʚʠʷʭ ʨʠʩʦʚʦʛʦ ʩʝʚʦʦʙʦʨʦʪʘ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʥʘ 

ʤʘʨʛʠʥʘʣʴʥʳʭ ʠ ʟʘʩʦʣʝʥʥʳʭ ʟʝʤʣʷʭ.ʅʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʠ ʩʢʦʨʳʤ ʨʝʰʝʥʠʝʤ ʜʘʥʥʦʡ ʧʨʦʙ-

ʣʝʤʳ ʷʚʣʷʝʪʩʷ ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʠʩʧʳʪʘʥʠʝ ʩʦʨʪʦʚ ʠ ʩʦʨʪʦʦʙʨʘʟʮʦʚ ʟʝʨʥʦʚʦʛʦ ʩʦʨʛʦ,  ʟʝʨʥʦ ʢʦʪʦʨʦʛʦ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʧʠʱʝʚʳʭ  ʠ ʢʦʨʤʦʚʳʭ ʮʝʣʷʭ, ʘ ʪʘʢʞʝ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʢʨʘʭʤʘʣʘ ʠ ʙʠʦʵʪʘʥʦʣʘ. ʂʨʦʤʝ 

ʪʦʛʦ, ʜʘʥʥʘʷ ʢʫʣʴʪʫʨʘ ʦʙʣʘʜʘʝʪ ʚʳʩʦʢʠʤ ʧʦʪʝʥʮʠʘʣʦʤ ʧʦʣʝʟʥʦʩʪʠ ʟʘ ʩʯʝʪ ʩʚʦʝʡ ʥʝʧʨʠʭʦʪʣʠʚʦʩʪʠ 

ʠ ʢʦʨʤʦʚʦʡ  ʮʝʥʥʦʩʪʠ, ʩʧʦʩʦʙʥʘ ʧʨʠ ʣʶʙʳʭ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʷʭ ʬʦʨʤʠʨʦʚʘʪʴ  ʚʳʩʦʢʠʡ ʫʨʦʞʘʡ. 

ɺ ʜʘʥʥʦʤ ʦʙʟʦʨʝ ʨʘʩʩʤʦʪʨʝʥʳ ʧʨʝʜʳʜʫʱʠʝ ʠ ʪʝʢʫʱʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦ ʚʣʠʷʥʠʠ ʩʪʨʝʩʩʦʚʳʭ 

ʬʘʢʪʦʨʘʭ ʥʘ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʨʘʩʪʝʥʠʡ, ʥʘʣʠʚ ʟʝʨʥʘ, ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʨʥʦʚʦʛʦ ʩʦʨʛʦ. ʊʘʢʞʝ 

ʨʘʩʩʤʦʪʨʝʥʳ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʤʝʭʘʥʠʟʤʳ ʠ ʛʝʥʝʪʠʯʝʩʢʘʷ ʦʩʥʦʚʘ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʩʪʨʝʩʩʦʚʳʤ 

ʬʘʢʪʦʨʘʤ. ʂʨʦʤʝ ʪʦʛʦ, ʘʚʪʦʨʘʤʠ ʚʳʷʚʣʝʥʳ ʥʝʢʦʪʦʨʳʝ ʧʨʦʙʝʣʳ ʧʨʠ ʚʳʜʝʣʝʥʠʠ ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʳʭ 

ʛʝʥʦʪʠʧʦʚ ʩʨʝʜʠ ʨʘʟʥʦʦʙʨʘʟʥʦʡ ʟʘʨʦʜʳʰʝʚʦʡ ʧʣʘʟʤʳ ʩʦʨʛʦ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʧʨʦʛʨʘʤʤʘʭ 

ʩʝʣʝʢʮʠʠ ʥʘ ʘʜʘʧʪʠʚʥʦʩʪʴ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʟʝʨʥʦʚʦʝ ʩʦʨʛʦ,ʩʝʣʝʢʮʠʷ, ʘʜʘʧʪʠʚʥʦʩʪʴ, ʛʝʥʦʪʠʧ, ʩʦʨʪ, ʦʪʙʦʨ, 

ʟʘʩʫʩʭʦʫʩʪʦʡʯʠʚʦʩʪʴ, ʞʘʨʦʩʪʦʡʢʦʩʪʴ. 

 

ɺʚʝʜʝʥʠʝ. ɺ ʢʦʥʪʝʢʩʪʝ ʧʨʦʜʦʣʞʘʶʱʝʛʦʩʷ ʛʣʦʙʘʣʴʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ 

ʩʦʟʜʘʥʠʝ ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʳʭ ʩʦʨʪʦʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ 

ʵʢʦʥʦʤʠʯʥʦʡ, ʵʬʬʝʢʪʠʚʥʦʡ ʠ ʫʩʪʦʡʯʠʚʦʡ ʩʪʨʘʪʝʛʠʝʡ ʘʜʘʧʪʘʮʠʠ ʩʠʩʪʝʤʳ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʣʷ 

ʨʘʩʪʫʱʝʛʦ ʥʘʩʝʣʝʥʠʷ.  

ɻʣʦʙʘʣʴʥʦʝ ʠʟʤʝʥʝʥʠʝ ʢʣʠʤʘʪʘ ʠ ʧʨʠʨʦʜʥʳʝ ʫʩʣʦʚʠʷ ʂʘʟʘʭʩʪʘʥʩʢʦʛʦ ʇʨʠʘʨʘʣʴʷ 

ʪʨʝʙʫʶʪ ʧʦʠʩʢʘ ʥʦʚʳʭ ʧʫʪʝʡ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʟʝʤʣʝʜʝʣʠʷ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʨʝʛʠʦʥʘ ʠ ʚ ʮʝʣʦʤ ʩʪʨʘʥʳ. ɺ ʩʚʷʟʠ ʩ ʝʞʝʛʦʜʥʳʤ 
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ʩʦʢʨʘʱʝʥʠʝʤ ʧʦʩʪʫʧʣʝʥʠʷ ʧʦʣʠʚʥʦʡ ʚʦʜʳ, ʚ ʦʙʣʘʩʪʠ ʧʨʠʥʷʪʘ ʜʠʚʝʨʩʠʬʠʢʘʮʠʷ 

ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ ʚ ʩʪʦʨʦʥʫ ʨʘʩʰʠʨʝʥʠʷ ʧʦʩʝʚʦʚ ʤʘʣʦʚʦʜʦʧʦʪʨʝʙʣʷʝʤʳʭ ʢʫʣʴʪʫʨ.  

ʉ 2001 ʛʦʜʘ ʙʳʣʠ ʥʘʯʘʪʳ ʨʘʙʦʪʳ ʧʦ ʵʢʦʣʦʛʠʯʝʩʢʦʤʫ ʩʦʨʪʦʠʩʧʳʪʘʥʠʶ ʩʘʭʘʨʥʦʡ 

ʩʚʝʢʣʳ, ʩʘʬʣʦʨʘ, ʷʯʤʝʥʷ, ʧʰʝʥʠʮʳ, ʩʦʠ ʠ ʜʨʫʛʠʭ ʥʝʪʨʘʜʠʮʠʦʥʥʳʭ ʢʫʣʴʪʫʨ ʜʣʷ ʨʠʩʦʚʦʛʦ 

ʩʝʚʦʦʙʦʨʦʪʘ. ʆʜʥʘʢʦ, ʥʝ ʚʩʝ ʢʫʣʴʪʫʨʳ ʩʧʦʩʦʙʥʳ ʜʘʚʘʪʴ ʨʝʥʪʘʙʝʣʴʥʦ ʦʢʫʧʘʝʤʳʝ ʫʨʦʞʘʠ, 

ʪʘʢ, ʥʘʧʨʠʤʝʨ ʚ 2023 ʛʦʜʫ ʧʦ ʦʙʣʘʩʪʠ ʩʦʙʨʘʥ ʫʨʦʞʘʡ ʟʝʨʥʘ ʦʟʠʤʦʡ ʧʱʝʥʠʮʳ 7 ʪʳʩ.ʪ, ʧʨʠ 

ʵʪʦʤ ʫʨʦʞʘʡʥʦʩʪʴ ʩʦʩʪʘʚʠʣʘ 16,3 ʮ/ʛʘ, ʷʨʦʚʦʡ ʧʱʝʥʠʮʳ 3,2 ʪʳʩ.ʪ (7,3 ʮ/ʛʘ), ʷʯʤʝʥʷ ʚʩʝʛʦ 

209,0 ʪ (5,7 ʮ/ʛʘ), ʯʪʦ ʥʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʜʘʞʝ 10% ʧʦʪʨʝʙʥʦʩʪʠ ʦʪʨʘʩʣʠ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʚ 

ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʭ ʢʦʨʤʘʭ. ɺ 2006-2015 ʛʦʜʘʭ ʚʧʝʨʚʳʝ ʧʨʦʚʝʜʝʥʦ ʠʟʫʯʝʥʠʝ ʥʦʚʦʡ 

ʢʫʣʴʪʫʨʳ ʜʣʷ ʦʙʣʘʩʪʠ ï ʩʘʭʘʨʥʦʛʦ ʩʦʨʛʦ, ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʠ ʩʦʪʨʫʜʥʠʯʝʩʪʚʝ ʩ 

ʤʝʞʜʫʥʘʨʦʜʥʳʤʠ ʮʝʥʪʨʘʤʠ ICBA, ICRISAT, ICARDA. ɼʘʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, 

ʯʪʦ cʘʭʘʨʥʦʝ ʩʦʨʛʦ ʷʚʣʷʝʪʩʷ ʫʩʪʦʡʯʠʚʦʡ ʢʫʣʴʪʫʨʦʡ ʢ ʟʘʩʦʣʝʥʠʶ ʧʦʯʚʳ. 

ɿʥʘʯʝʥʠʝ ʟʝʨʥʦʚʦʛʦ ʩʦʨʛʦ.ɿʝʨʥʦʚʦʝ ʩʦʨʛʦ, Sorghumbicolor L. Moench, ʷʚʣʷʝʪʩʷ 

ʧʷʪʦʡ ʧʦ ʦʙʲʝʤʫ ʧʨʦʠʟʚʦʜʩʪʚʘ ʟʝʨʥʦʚʦʡ ʢʫʣʴʪʫʨʦʡ ʠ ʚʳʨʘʱʠʚʘʝʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ 

ʉʐɸ, ʀʥʜʠʠ, ʄʝʢʩʠʢʝ, ʅʠʛʝʨʠʠ ʠ ɸʨʛʝʥʪʠʥʝ, ʢʘʢ ʩʦʦʙʱʘʣʦʩʴ ʌɸʆ [1].ʉʦʨʛʦ ʷʚʣʷʝʪʩʷ 

ʦʩʥʦʚʥʳʤ ʧʨʦʜʫʢʪʦʤ ʧʠʪʘʥʠʷ ʜʣʷ ʤʠʣʣʠʦʥʦʚ ʣʶʜʝʡ, ʞʠʚʫʱʠʭ ʧʨʠʤʝʨʥʦ ʚ 30 ʩʪʨʘʥʘʭ 

ʩʫʙʪʨʦʧʠʯʝʩʢʠʭ ʠ ʧʦʣʫʟʘʩʫʰʣʠʚʳʭ ʨʝʛʠʦʥʦʚ ɸʬʨʠʢʠ ʠ ɸʟʠʠ. ʍʦʪʷ ʦ ʚʳʨʘʱʠʚʘʥʠʠ ʩʦʨʛʦ 

ʩʦʦʙʱʘʝʪʩʷ ʚ ʙʦʣʝʝ ʯʝʤ 110 ʩʪʨʘʥʘʭ (FAOSTAT, https://www.fao.org/faostat/en/#home, 2023), 

ʪʦʣʴʢʦ ʚ ʜʝʩʷʪʠ ʩʪʨʘʥʘʭ ʧʣʦʱʘʜʴ ʩʦʨʛʦ ʩʦʩʪʘʚʣʷʝʪ ʙʦʣʝʝ 1,0 ʤʣʥ.ʛʘ, ʯʪʦ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ 

ʩʦʩʪʘʚʣʷʝʪ ʙʦʣʝʝ 68% ʦʪ ʦʙʱʝʛʦ ʦʙʲʝʤʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʦʨʛʦ ʚ ʤʠʨʝ.  

ʆʙʱʘʷ ʧʣʦʱʘʜʴ ʧʦʩʝʚʦʚ ʩʦʨʛʦ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʩʦʢʨʘʪʠʣʘʩʴ (39,9 ʤʣʥ ʛʘ) ʟʘ 

ʧʦʩʣʝʜʥʝʝ ʜʝʩʷʪʠʣʝʪʠʝ ʩ 41,79 ʤʣʥ ʛʘ ʚ 2011-2013 ʛʦʜʘʭ. ʆʜʥʘʢʦ ʚ ʪʝʯʝʥʠʝ ʧʦʩʣʝʜʥʝʛʦ 

ʜʝʩʷʪʠʣʝʪʠʷ ʤʠʨʦʚʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʙʳʣʦ ʙʦʣʝʝ ʩʪʘʙʠʣʴʥʳʤ. ʕʪʦ ʤʦʛʣʦ ʙʳʪʴ ʚʦʟʤʦʞʥʳʤ 

ʠʟ-ʟʘ ʧʦʚʳʰʝʥʠʷ ʫʨʦʞʘʡʥʦʩʪʠ ʩʦʨʛʦ ʚ ʨʘʟʥʳʭ ʨʝʛʠʦʥʘʭ. ʇʨʦʛʥʦʟʳ ʌɸʆ ʧʦʢʘʟʳʚʘʶʪ 

ʪʝʥʜʝʥʮʠʶ ʢ ʨʦʩʪʫ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʦʨʛʦ ʢ 2027 ʛʦʜʫ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʟʘ ʩʯʝʪ 

ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʩʪʨʘʥ. ɸʬʨʠʢʘʥʩʢʠʡ ʨʝʛʠʦʥ ʷʚʣʷʝʪʩʷ ʢʨʫʧʥʝʡʰʠʤ ʧʨʦʠʟʚʦʜʠʪʝʣʝʤ ʩʦʨʛʦ 

(46% ʤʠʨʦʚʦʛʦ ʩʦʨʛʦ), ʟʘ ʥʠʤ ʩʣʝʜʫʝʪ ʨʝʛʠʦʥ ɸʤʝʨʠʢʠ (35%). ʀʟ ʤʠʨʦʚʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʦʢʦʣʦ 47,5% ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʧʠʱʫ, ʘ ʝʱʝ 34,7% ï ʚ ʢʘʯʝʩʪʚʝ ʢʦʨʤʘ [2].  

ʉʦʨʛʦ ( Sorghumbicolor L. Moench) ï ʵʪʦ ʥʝʟʘʤʝʥʠʤʳʡ ʧʨʦʜʫʢʪ ʧʠʪʘʥʠʷ, 

ʩʦʜʝʨʞʘʱʠʡ ʧʠʪʘʪʝʣʴʥʳʝ ʚʝʱʝʩʪʚʘ, ʧʦʪʨʝʙʣʷʝʤʳʡ ʚ ɸʬʨʠʢʝ, ɸʟʠʠ, ɸʚʩʪʨʘʣʠʠ ʠ 

ʎʝʥʪʨʘʣʴʥʦʡ ɸʤʝʨʠʢʝ, ʘ ʪʘʢʞʝ ʢʦʨʤ ʜʣʷ ʞʠʚʦʪʥʳʭ [3,4]. ɺ ɸʬʨʠʢʝ ʩʝʤʝʥʘ ʩʦʨʛʦ 

ʫʧʦʪʨʝʙʣʷʶʪʩʷ ʚ ʧʠʱʫ ʚ ʚʠʜʝ ʦʙʨʘʙʦʪʘʥʥʦʛʦ ʭʣʝʙʘ, ʢʘʰʠ, ʥʘʧʠʪʢʦʚ, ʧʦʧʢʦʨʥʘ ʠ ʯʠʧʩʦʚ 

[5]. ɺ ʀʥʜʠʠ ʠʟ ʩʦʨʛʦʚʦʡ ʤʫʢʠ ʜʝʣʘʶʪ ʭʣʝʙ ʯʘʧʘʪʠï ʦʩʥʦʚʥʦʡ ʧʨʦʜʫʢʪ ʧʠʪʘʥʠʷ ʜʣʷ 

ʩʝʣʴʩʢʠʭ ʦʙʱʠʥ. ɺ ʀʥʜʦʥʝʟʠʠ ʩʦʨʛʦ ʷʚʣʷʝʪʩʷ ʪʨʝʪʴʝʡ ʧʦ ʟʥʘʯʠʤʦʩʪʠ ʟʝʨʥʦʚʦʡ ʢʫʣʴʪʫʨʦʡ 

ʧʦʩʣʝ ʨʠʩʘ ʠ ʢʫʢʫʨʫʟʳ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʨʛʦ ʚ ʧʠʱʫ ʟʥʘʯʠʪʝʣʴʥʦ ʩʦʢʨʘʪʠʣʦʩʴ ʠʟ-ʟʘ 

ʜʦʩʪʫʧʥʦʡ ʮʝʥʳ ʥʘ ʨʠʩ ʠ ʝʛʦ ʜʦʩʪʘʪʦʯʥʦʩʪʠ. ʆʜʥʦʡ ʠʟ ʩʪʨʘʪʝʛʠʡ ʧʦʚʳʰʝʥʠʷ ʛʣʦʙʘʣʴʥʦʡ 

ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʧʦʚʳʰʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʟʝʨʥʦʚʳʭ 

ʢʫʣʴʪʫʨ, ʚʳʨʘʱʠʚʘʝʤʳʭ ʚ ʟʘʩʫʰʣʠʚʳʭ ʨʘʡʦʥʘʭ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʩʦʨʛʦ ʫʩʪʦʡʯʠʚʦ ʢ ʥʝʭʚʘʪʢʝ 

ʚʦʜʳ [6] ʠ ʜʘʝʪ ʧʨʠʣʠʯʥʳʡ ʫʨʦʞʘʡ [7], ʧʦʵʪʦʤʫ ʦʥʦ ʚʥʦʩʠʪ ʟʥʘʯʠʪʝʣʴʥʳʡ ʚʢʣʘʜ ʚ 

ʧʨʦʠʟʚʦʜʩʪʚʦ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ ʚ ʟʘʩʫʰʣʠʚʳʭ ʨʘʡʦʥʘʭ ʀʥʜʦʥʝʟʠʠ [8,9]. 

ɹʦʣʝʝ ʰʠʨʦʢʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʨʛʦ ʚ ʢʘʯʝʩʪʚʝ ʧʠʱʝʚʦʛʦ ʠʥʛʨʝʜʠʝʥʪʘ ʚ ʩʪʨʘʥʘʭ ʩ 

ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʜʦʭʦʜʘ ʦʙʫʩʣʦʚʣʝʥʦ ʝʛʦ ʩʧʦʩʦʙʥʦʩʪʴʶ, ʫʤʝʥʴʰʘʪʴ ʚʦʩʧʘʣʝʥʠʝ ʠ 

ʫʨʦʚʝʥʴ ʭʦʣʝʩʪʝʨʠʥʘ [10]. ʉʝʤʝʥʘ ʩʦʨʛʦ ʙʦʛʘʪʳ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʤʠ ʩʦʝʜʠʥʝʥʠʷʤʠ, ʘ 

ʧʦʧʫʣʷʨʥʦʩʪʴ ʩʦʨʛʦ ʚ ʢʘʯʝʩʪʚʝ ʭʣʦʧʴʝʚ ʜʣʷ ʟʘʚʪʨʘʢʘ, ʥʘʧʠʪʢʦʚ ʠ ʜʨʫʛʠʭ ʧʨʦʜʫʢʪʦʚ 

ʫʢʘʟʳʚʘʝʪ ʥʘ ʧʦʪʝʥʮʠʘʣ ʜʣʷ ʙʦʣʝʝ ʚʳʩʦʢʦʛʦ ʙʫʜʫʱʝʛʦ ʧʦʪʨʝʙʣʝʥʠʷ ʚʦ ʤʥʦʛʠʭ ʩʪʨʘʥʘʭ, 

ʚʢʣʶʯʘʷ ʉʐɸ [11], ɹʨʘʟʠʣʠʶ [12], ʖʞʥʫʶ ɸʬʨʠʢʫ [13] ʠ ʂʝʥʠʶ [14]. ʇʦʜʦʙʥʦ ʜʨʫʛʠʤ 

ʟʝʨʥʦʚʳʤ ʟʣʘʢʘʤ, ʩʦʨʛʦ ʚ ʦʩʥʦʚʥʦʤ ʩʦʩʪʦʠʪ ʠʟ ʢʨʘʭʤʘʣʘ, ʚʢʣʶʯʘʷ ʧʝʨʠʢʘʨʧʠʡ ʟʝʨʥʘ, ʠ 

ʩʦʜʝʨʞʘʥʠʝ ʢʨʘʭʤʘʣʘ ʤʦʞʝʪ ʚʘʨʴʠʨʦʚʘʪʴʩʷ ʦʪ 55 ʜʦ 76% ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʫʣʴʪʫʨʳ ʠ 

ʩʦʨʪʘ [11].ɿʝʨʥʦ ʩʦʨʛʦ ʥʝ ʩʦʜʝʨʞʠʪ ʛʣʶʪʝʥʘ ʠ ʠʤʝʝʪ ʚʳʩʦʢʫʶ ʧʠʱʝʚʫʶ ʮʝʥʥʦʩʪʴ 

ʙʣʘʛʦʜʘʨʷ ʥʘʣʠʯʠʶ ʥʝʩʢʦʣʴʢʠʭ ʘʥʪʠʦʢʩʠʜʘʥʪʦʚ ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ. ʕʪʘ ʢʫʣʴʪʫʨʘ ʤʦʞʝʪ 
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ʠʛʨʘʪʴ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʠ ʧʠʱʝʚʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ [19].  

ɻʣʦʙʘʣʴʥʦʝ ʠʟʤʝʥʝʥʠʝ ʢʣʠʤʘʪʘ ʩʦʟʜʘʝʪ ʙʦʣʝʝ ʩʣʦʞʥʫʶ ʩʠʪʫʘʮʠʶ ʜʣʷ ʟʝʤʣʝʜʝʣʠʷ ʚ 

ʟʘʩʫʰʣʠʚʳʭ ʨʘʡʦʥʘʭ ʠʟ-ʟʘ ʨʠʩʢʘ ʟʘʩʫʭʠ. ɹʦʣʝʝ ʪʦʛʦ, ʦʩʘʜʢʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʝʚʝʣʠʢʠ ʠ 

ʨʘʩʧʨʝʜʝʣʝʥʳ ʥʝʨʘʚʥʦʤʝʨʥʦ. ɺ ʫʩʣʦʚʠʷʭ ʛʣʦʙʘʣʴʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ ʩʦʨʛʦ ʩʪʘʥʝʪ 

ʚʘʞʥʳʤ ʪʦʚʘʨʦʤ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʢʫʣʴʪʫʨʳ ʢʘʢ ʧʠʱʝʚʘʷ ʠ ʪʝʭʥʠʯʝʩʢʘʷ ʢʫʣʴʪʫʨʘ. 

ʂʘʢ ʦʪʤʝʯʘʶʪ Hariprasanna ʠ Rakshit [15], ʚ ʫʩʣʦʚʠʷʭ ʤʝʥʷʶʱʝʛʦʩʷ ʢʣʠʤʘʪʠʯʝʩʢʦʛʦ 

ʨʝʞʠʤʘ ʩʦʨʛʦ ʚʥʦʚʴ ʦʙʨʝʪʝʪ ʟʥʘʯʝʥʠʝ ʢʘʢ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʘʷ ʠ ʧʨʦʤʳʰʣʝʥʥʘʷ ʢʫʣʴʪʫʨʘ, ʠ 

ʧʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦ ʩʦʩʨʝʜʦʪʦʯʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʪʘʢʠʭ ʤʘʨʛʠʥʘʣʠʟʠʨʦʚʘʥʥʳʭ ʢʫʣʴʪʫʨʘʭ, 

ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʫʶ ʠ ʧʠʱʝʚʫʶ ʙʝʟʦʧʘʩʥʦʩʪʴ ʫʩʪʦʡʯʠʚʳʤ ʦʙʨʘʟʦʤ ʚ 

ʙʣʠʞʘʡʰʠʝ ʛʦʜʳ. ʉʦʨʛʦ, ʢʫʣʴʪʫʨʘ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʚʳʜʝʨʞʠʚʘʪʴ ʟʘʩʫʭʫ ʠ ʧʨʦʮʚʝʪʘʪʴ ʥʘ 

ʥʠʟʢʦʢʘʯʝʩʪʚʝʥʥʳʭ ʟʝʤʣʷʭ, ʷʚʣʷʝʪʩʷ ʚʘʞʥʝʡʰʠʤ ʪʦʚʘʨʦʤ, ʧʨʝʜʣʘʛʘʶʱʠʤ ʘʣʴʪʝʨʥʘʪʠʚʥʳʡ 

ʠʩʪʦʯʥʠʢ ʧʨʦʜʦʚʦʣʴʩʪʚʠʷ ʠ ʜʦʭʦʜʘ ʜʣʷ ʤʝʣʢʠʭ ʬʝʨʤʝʨʦʚ [16,17].  

ʉʦʨʛʦ, ʙʫʜʫʯʠ ʬʝʨʤʝʨʩʢʦʡ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʦʡ ʠ ʤʝʥʝʝ ʪʨʝʙʦʚʘʪʝʣʴʥʦʡ ʢ 

ʧʨʦʠʟʚʦʜʩʪʚʫ ʢʫʣʴʪʫʨʦʡ, ʢʦʪʦʨʘʷ ʠʤʝʝʪ ʤʥʦʛʦʮʝʣʝʚʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ, ʢʘʢ ʦʞʠʜʘʝʪʩʷ, 

ʙʫʜʝʪ ʚʳʛʦʜʥʦ ʧʦʜʜʝʨʞʠʚʘʪʴ ʧʦʣʫʟʘʩʫʰʣʠʚʳʝ ʨʝʛʠʦʥʳ ʤʠʨʘ ʚ ʜʚʘʜʮʘʪʴ ʧʝʨʚʦʤ ʚʝʢʝ. 

ʉʠʣʴʥʳʝ ʩʪʦʨʦʥʳ ʢʫʣʴʪʫʨʳ ʚʢʣʶʯʘʶʪ ʘʜʘʧʪʘʮʠʶ ʢ ʠʟʤʝʥʝʥʠʶ ʢʣʠʤʘʪʘ, ʦʛʨʘʥʠʯʝʥʥʦʝ ʧʦ 

ʨʝʩʫʨʩʘʤ ʤʝʣʢʦʝ ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ, ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ ʚʘʨʠʘʥʪʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ 

ʧʨʝʚʦʩʭʦʜʥʫʶ ʨʝʘʢʮʠʶ ʥʘ ʨʝʩʫʨʩʦʝʤʢʦʝ ʫʧʨʘʚʣʝʥʠʝ. ʆʜʥʘʢʦ ʧʨʦʙʣʝʤʳ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʚʢʣʶʯʘʶʪ ʦʛʨʘʥʠʯʝʥʥʫʶ ʚʣʘʞʥʦʩʪʴ, ʥʘʩʝʢʦʤʳʭ-

ʚʨʝʜʠʪʝʣʝʡ ʠ ʙʦʣʝʟʥʠ, ʚʳʩʦʢʫʶ ʩʪʦʠʤʦʩʪʴ ʨʘʙʦʯʝʡ ʩʠʣʳ ʠ ʤʝʥʴʰʠʡ ʩʨʦʢ ʭʨʘʥʝʥʠʷ 

ʟʝʨʥʦʚʦʡ ʤʫʢʠ ʠ ʩʦʢʘ ʩʣʘʜʢʦʛʦ ʩʦʨʛʦ, ʚʩʝ ʠʟ ʢʦʪʦʨʳʭ ʪʨʝʙʫʶʪ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʚʤʝʰʘʪʝʣʴʩʪʚ, ʯʪʦʙʳ ʩʦʭʨʘʥʠʪʴ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ ʢʫʣʴʪʫʨʳ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʂʨʦʤʝ ʪʦʛʦ, ʥʝʦʙʭʦʜʠʤʦ ʧʦʚʳʩʠʪʴ ʧʠʱʝʚʫʶ ʮʝʥʥʦʩʪʴ ʟʝʨʥʘ, ʫʨʦʞʘʡʥʦʩʪʴ 

ʠ ʢʘʯʝʩʪʚʦ ʢʦʨʤʘ, ʯʪʦʙʳ ʧʦʟʠʮʠʦʥʠʨʦʚʘʪʴ ʢʫʣʴʪʫʨʫ ʢʘʢ ʧʨʝʚʦʩʭʦʜʥʫʶ ʧʦ ʧʠʪʘʪʝʣʴʥʳʤ 

ʩʚʦʡʩʪʚʘʤ [18].  

ʊʘʢʞʝ ʦʥʘ ʥʘʭʦʜʠʪ ʩʚʦʝ ʤʝʩʪʦ ʚ ʩʝʢʪʦʨʝ ʚʳʩʦʢʦʟʘʪʨʘʪʥʦʛʦ ʢʦʤʤʝʨʯʝʩʢʦʛʦ 

ʟʝʤʣʝʜʝʣʠʷ ʚ ʢʘʯʝʩʪʚʝ ʢʦʨʤʦʚʦʡ ʢʫʣʴʪʫʨʳ ʠ ʙʳʩʪʨʦ ʨʘʟʚʠʚʘʝʪʩʷ ʢʘʢ ʙʠʦʪʦʧʣʠʚʥʘʷ 

ʢʫʣʴʪʫʨʘ. ʉʫʱʝʩʪʚʫʶʪ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʙʠʦʪʦʧʣʠʚʘ ʠʟ 

ʙʠʦʤʘʩʩʳ ʥʘ ʦʩʥʦʚʝ ʩʦʨʛʦ. ʉʦʨʛʦ ʩ ʝʛʦ ʦʛʨʦʤʥʳʤʠ ʛʝʥʝʪʠʯʝʩʢʠʤʠ ʨʝʩʫʨʩʘʤʠ ʤʦʞʝʪ 

ʩʣʫʞʠʪʴ ʙʠʦʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʦʡ ʠ ʥʝ ʢʦʥʢʫʨʠʨʦʚʘʪʴ ʩ ʥʝʡ ʧʦ ʮʝʥʥʦʩʪʠ ʢʘʢ ʩ 

ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʠ ʧʠʱʝʚʦʡ ʢʫʣʴʪʫʨʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ɹʠʦʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʢʫʣʴʪʫʨʳ 

ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʩʝʣʴʩʢʦʤʫ ʭʦʟʷʡʩʪʚʫ ʚʦʟʤʦʞʥʦʩʪʴ ʩʪʘʪʴ ʯʘʩʪʴʶ ʨʝʰʝʥʠʷ ʜʣʷ ʵʥʝʨʛʠʠ ʠ 

ʩʤʷʛʯʝʥʠʷ ʧʦʩʣʝʜʩʪʚʠʡ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ. ʆʧʨʝʜʝʣʝʥʥʳʝ ʚʠʜʳ ʩʦʨʛʦ ʠʣʠ ʛʝʥʦʪʠʧʳ, 

ʢʦʪʦʨʳʝ ʦʩʦʙʝʥʥʦ ʧʦʜʭʦʜʷʪ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʙʠʦʵʥʝʨʛʠʠ ʠ ʩʧʦʩʦʙʥʳ ʧʨʦʠʟʚʦʜʠʪʴ 

ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʙʠʦʤʘʩʩʳ ʧʨʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʝʥʴʰʠʭ ʟʘʪʨʘʪʘʭ (ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ 

ʠ ʚʦʜʳ) ʠ ʥʘ ʤʘʨʛʠʥʘʣʴʥʳʭ ʧʦʯʚʘʭ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʨʘʩʪʝʥʠʷʤʠ, ʪʘʢʠʤʠ ʢʘʢ 

ʢʫʢʫʨʫʟʘ ʠʣʠ ʤʘʠʩ, ʜʝʣʘʶʪ ʩʦʨʛʦ ʠʥʪʝʨʝʩʥʦʡ ʢʫʣʴʪʫʨʦʡ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʙʠʦʪʦʧʣʠʚʘ. 

[19]. ʇʦʯʪʠ ʚʦ ʚʩʝʭ ʨʝʛʠʦʥʘʭ ʚʳʨʘʱʠʚʘʥʠʷ ʩʦʨʛʦ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ɸʬʨʠʢʠ, ʫʨʦʞʘʡʥʦʩʪʴ 

ʟʘ ʵʪʠ ʛʦʜʳ ʧʦʚʳʩʠʣʘʩʴ ʚ ʨʝʟʫʣʴʪʘʪʝ ʫʣʫʯʰʝʥʠʷ ʩʦʨʪʦʚ, ʙʦʣʝʝ ʚʳʩʦʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʨʝʩʫʨʩʦʚ, ʫʣʫʯʰʝʥʠʷ ʫʧʨʘʚʣʝʥʠʷ ʧʦʩʝʚʘʤʠ. ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʩʦʨʛʦ ʧʦʪʨʝʙʣʷʝʪʩʷ ʚ ʩʪʨʘʥʘʭ, 

ʛʜʝ ʦʥʦ ʧʨʦʠʟʚʦʜʠʪʩʷ, ʠ ʤʠʨʦʚʘʷ ʪʦʨʛʦʚʣʷ ʚ ʦʩʥʦʚʥʦʤ ʩʚʷʟʘʥʘ ʩʦ ʩʧʨʦʩʦʤ ʥʘ ʧʨʦʜʫʢʮʠʶ 

ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ, ʢʦʪʦʨʳʡ ʨʝʛʫʣʠʨʫʝʪʩʷ ʧʦʪʨʝʙʥʦʩʪʷʤʠ ʚ ʢʦʨʤʘʭ ʠ ʮʝʥʘʤʠ ʚ ʨʘʟʚʠʪʳʭ 

ʩʪʨʘʥʘʭ.  

ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʠ ʛʝʥʝʪʠʯʝʩʢʠʝ ʨʝʩʫʨʩʳ ʩʦʨʛʦ. ʊʘʢʩʦʥʦʤʠʯʝʩʢʠ ʩʦʨʛʦ ʙʳʣʦ 

ʚʧʝʨʚʳʝ ʦʧʠʩʘʥʦ ʂʘʨʣʦʤ ʃʠʥʥʝʝʤ ʚ 1753 ʛʦʜʫ ʧʦʜ ʥʘʟʚʘʥʠʝʤ Holcus. ʇʝʨʚʦʥʘʯʘʣʴʥʦ ʦʥ 

ʚʳʜʝʣʠʣ ʥʝʩʢʦʣʴʢʦ ʚʠʜʦʚ Holcus, ʥʝʢʦʪʦʨʳʝ ʠʟ ʢʦʪʦʨʳʭ ʧʦʟʞʝ ʙʳʣʠ ʧʝʨʝʥʝʩʝʥʳ ʚ ʪʨʠʙʫ 

Avenae, ʢ ʢʦʪʦʨʦʡ ʪʝʧʝʨʴ ʧʨʠʥʘʜʣʝʞʠʪ ʨʦʜʦʚʦʝ ʥʘʟʚʘʥʠʝ Holcus. ɺ 1794 ʛʦʜʫ ʄʦʝʥʯ 

ʚʳʜʝʣʠʣ ʨʦʜ Sorghum ʠʟ ʨʦʜʘ Holcus [20,21]. ɺʧʦʩʣʝʜʩʪʚʠʠ ʥʝʩʢʦʣʴʢʦ ʫʯʝʥʳʭ 

deWetandHuckabay [22], Dahlberg [23] ʦʙʩʫʞʜʘʣʠ ʩʠʩʪʝʤʘʪʠʢʫ, ʧʨʦʠʩʭʦʞʜʝʥʠʝ ʠ 

ʵʚʦʣʶʮʠʶ ʩʦʨʛʦ ʩʦ ʚʨʝʤʝʥ ʃʠʥʥʝʷ.   

https://www.sciencedirect.com/topics/engineering/bioenergy-crop
https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/agricultural-science
https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/climate-change
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ʉʦʨʛʦ ʢʣʘʩʩʠʬʠʮʠʨʫʝʪʩʷ ʚ ʩʝʤʝʡʩʪʚʝ Poaceae, ʪʨʠʙʝ Andropogoneae, ʧʦʜʪʨʠʙʘ 

Sorghinae, ʨʦʜ Sorghum Moench [24]. ʅʝʢʦʪʦʨʳʝ ʘʚʪʦʨʳ ʜʘʣʝʝ ʨʘʟʜʝʣʠʣʠ ʨʦʜ ʥʘ ʧʷʪʴ 

ʧʦʜʨʦʜʦʚ: sorghum, chaetosorghum, heterosorghum, parasorghum ʠ stiposorgh [20,25]. ʉʦʨʛʦ 

ʜʚʫʮʚʝʪʥʦʝ ʧʦʜʨʦʜSorghumbicolor ʩʦʜʝʨʞʠʪ ʚʩʝ ʢʫʣʴʪʠʚʠʨʫʝʤʳʝ ʩʦʨʛʦ (ʨʠʩʫʥʦʢ 1). 

 

 
 

ʈʠʩʫʥʦʢ 1 ï ʄʝʪʝʣʢʠ ʠ ʢʦʣʦʩʢʠ ʧʷʪʠ ʦʩʥʦʚʥʳʭ ʚʠʜʦʚ ʩʦʨʛʦ: 

1 ï bicolor; 2 ï caudatum; 3 ï durra; 4 ï guinea; 5 ï kafir. 

ʀʩʪʦʯʥʠʢ: PROSEA https://prosea.prota4u.org/view.aspx?id=1922 

 

Harlan ʠ deWet [26] ʨʘʟʨʘʙʦʪʘʣʠ ʫʧʨʦʱʝʥʥʫʶ ʢʣʘʩʩʠʬʠʢʘʮʠʶ ʢʫʣʴʪʫʨʥʦʛʦ ʩʦʨʛʦ, 

ʢʦʪʦʨʘʷ ʦʢʘʟʘʣʘʩʴ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʧʦʣʝʟʥʦʡ ʜʣʷ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ. ʆʥʠ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʣʠ Sorghumbicolor (L.) Moench ʥʘ ʧʷʪʴ ʦʩʥʦʚʥʳʭ 

ʛʠʙʨʠʜʥʳʭ ʧʦʧʫʣʷʮʠʡ: bicolor, guinea, caudatum, kafir, durra.  

ʉʦʛʣʘʩʥʦ ʩʦʚʨʝʤʝʥʥʦʡ ʥʦʤʝʥʢʣʘʪʫʨʝ ʪʘʢʩʦʥʦʚ ʨʘʩʪʝʥʠʡ, ʦʧʫʙʣʠʢʦʚʘʥʥʦʡ ʥʘ 

ʠʥʪʝʨʥʝʪ-ʧʦʨʪʘʣʝ http://www.theplantlist.org/, ʚʩʝ ʢʫʣʴʪʠʚʠʨʫʝʤʳʝ ʬʦʨʤʳ ʩʦʨʛʦ 

ʦʙʲʝʜʠʥʝʥʳ ʚ ʚʠʜ ʩʦʨʛʦ ʜʚʫʮʚʝʪʥʦʝ (Sorghumbicolor (L.)Moench) ʠ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʘʢ 

ʨʘʩʳ ʠʣʠ ʨʘʟʥʦʚʠʜʥʦʩʪʠ, ʘ ʥʝ ʢʘʢ ʦʪʜʝʣʴʥʳʝ ʚʠʜʳ [23].  

ɺ ʈʦʩʩʠʠ ʧʨʝʜʧʦʯʠʪʘʶʪ ʩʠʩʪʝʤʘʪʠʢʫ ɽ.ʉ. ʗʢʫʰʝʚʩʢʦʛʦ. ʆʥ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʣ ʚʩʝ 

ʚʦʟʜʝʣʳʚʘʝʤʳʝ ʚ ʨʘʟʥʳʭ ʩʪʨʘʥʘʭ ʤʠʨʘ ʩʦʨʛʦʚʳʝ ʢʫʣʴʪʫʨʳ ʩ ʫʯʝʪʦʤ ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 

ʥʘʟʥʘʯʝʥʠʷ, ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠ ʵʢʦʣʦʛʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʢʘʢ ʦʪʜʝʣʴʥʳʝ ʚʠʜʳ: 

ʩʦʨʛʦ ʟʝʨʥʦʚʦʝ ʛʚʠʥʝʡʩʢʦʝ, ʩʦʨʛʦ ʟʝʨʥʦʚʦʝ ʢʘʬʨʩʢʦʝ, ʩʦʨʛʦ ʟʝʨʥʦʚʦʝ ʢʠʪʘʡʩʢʦʝ, ʩʦʨʛʦ 

ʟʝʨʥʦʚʦʝ ʥʝʛʨʠʪʷʥʩʢʦʝ, ʩʦʨʛʦ ʟʝʨʥʦʚʦʝ ʭʣʝʙʥʦʝ, ʩʦʨʛʦ ʩʘʭʘʨʥʦʝ, ʩʦʨʛʦ ʪʝʭʥʠʯʝʩʢʦʝ ʠʣʠ 

ʚʝʥʠʯʥʦʝ, ʩʫʜʘʥʩʢʘʷ ʪʨʘʚʘ ʠ ʩʦʨʛʦ ʱʝʜʨʦʝ [27].  

ʉʦʛʣʘʩʥʦ ʩʦʚʨʝʤʝʥʥʦʡ ʥʦʤʝʥʢʣʘʪʫʨʝ ʪʘʢʩʦʥʦʚ ʨʘʩʪʝʥʠʡ, ʦʧʫʙʣʠʢʦʚʘʥʥʦʡ ʥʘ 

ʠʥʪʝʨʥʝʪ-ʧʦʨʪʘʣʝ http://www.theplantlist.org/, ʚʩʝ ʢʫʣʴʪʠʚʠʨʫʝʤʳʝ ʬʦʨʤʳ ʩʦʨʛʦ 

ʦʙʲʝʜʠʥʝʥʳ ʚ ʚʠʜ ʩʦʨʛʦ ʜʚʫʮʚʝʪʥʦʝ (Sorghumbicolor (L.)Moench) ʠ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʘʢ 

ʨʘʩʳ ʠʣʠ ʨʘʟʥʦʚʠʜʥʦʩʪʠ, ʘ ʥʝ ʢʘʢ ʦʪʜʝʣʴʥʳʝ ʚʠʜʳ [23]. 

ʉʦʛʣʘʩʥʦ Doggett, 1965 [28] ʕʬʠʦʧʠʷ ʷʚʣʷʝʪʩʷ ʮʝʥʪʨʦʤ ʨʘʟʥʦʦʙʨʘʟʠʷ ʠ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʩʦʨʛʦ, ʟʘʥʠʤʘʷ ʧʝʨʚʦʝ ʤʝʩʪʦ ʩʨʝʜʠ ʩʪʨʘʥ, ʚʥʝʩʰʠʭ ʟʥʘʯʠʪʝʣʴʥʳʡ ʚʢʣʘʜ ʚ 

ʢʦʣʣʝʢʮʠʠ ʟʘʨʦʜʳʰʝʚʦʡ ʧʣʘʟʤʳ ʩʦʨʛʦ ʚ ʤʠʨʝ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʩʪʨʘʥʘ ʤʦʞʝʪ ʙʳʪʴ ʙʦʛʘʪʳʤ 

ʠʩʪʦʯʥʠʢʦʤ ʤʝʩʪʥʳʭ ʩʦʨʪʦʚ ʩʦʨʛʦ. ʄʝʩʪʥʳʝ ʩʦʨʪʘ ʷʚʣʷʶʪʩʷ ʢʣʶʯʝʚʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ 

ʧʦʣʝʟʥʳʭ ʛʝʥʦʚ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʠ ʧʦʜʜʝʨʞʘʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʦʚʨʝʤʝʥʥʳʭ 

ʩʦʨʪʦʚ [29]. ɼʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʫʩʪʦʡʯʠʚʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ 

ʩʝʣʝʢʮʠʦʥʝʨʳ ʤʦʛʫʪ ʚʳʙʠʨʘʪʴ ʞʝʣʘʝʤʳʭ ʨʦʜʠʪʝʣʝʡ ʜʣʷ ʩʪʨʘʪʝʛʠʠ ʩʝʣʝʢʮʠʠ ʠ ʚʥʝʜʨʝʥʠʷ 

ʛʝʥʦʚ, ʢʦʪʦʨʳʝ ʥʝ ʷʚʣʷʶʪʩʷ ʪʝʩʥʦ ʩʚʷʟʘʥʥʳʤʠ ʟʘʨʦʜʳʰʝʚʳʤʠ ʧʣʘʟʤʘʤʠ, ʠ ʵʪʦ ʤʦʞʝʪ ʙʳʪʴ 

ʚʦʟʤʦʞʥʦ ʧʨʠ ʥʘʣʠʯʠʠ ʯʝʪʢʦʛʦ ʧʦʥʠʤʘʥʠʷ ʛʝʥʝʪʠʯʝʩʢʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ  

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʢʫʣʴʪʫʨʳ. 

ɺ ʢʦʣʣʝʢʮʠʷʭ ʛʝʥʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ʩʦʨʛʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʦʭʨʘʥʷʝʪʩʷ ʙʦʣʝʝ 42 

https://prosea.prota4u.org/view.aspx?id=1922
https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/center-of-diversity
https://www.sciencedirect.com/topics/biochemistry-genetics-and-molecular-biology/germplasm
https://www.sciencedirect.com/topics/biochemistry-genetics-and-molecular-biology/landrace
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ʪʳʩʷʯ ʦʙʨʘʟʮʦʚ [30]. ʆʜʥʘ ʠʟ ʢʨʫʧʥʝʡʰʠʭ ʢʦʣʣʝʢʮʠʡ ʥʘʭʦʜʠʪʩʷ ʚ ʄʝʞʜʫʥʘʨʦʜʥʦʤ 

ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʤ ʢʦʦʨʜʠʥʠʨʫʶʱʝʤ ʮʝʥʪʨʝ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ ʧʦʣʫʟʘʩʫʰʣʠʚʳʭ 

ʪʨʦʧʠʢʦʚ (ICRISAT ïInternationalCropsResearchInstitutefortheSemi-AridTropics) [31]. ɺ 

ʛʝʥʥʦʤ ʙʘʥʢʝ ICRISAT ʭʨʘʥʠʪʩʷ 38 000 ʛʣʦʙʘʣʴʥʳʭ ʢʦʣʣʝʢʮʠʡ ʟʘʨʦʜʳʰʝʚʦʡ ʧʣʘʟʤʳ 

ʩʦʨʛʦ, ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʷʶʪ 80% ʛʝʥʝʪʠʯʝʩʢʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʩʦʨʛʦ.ɺʩʷ ʵʪʘ ʟʘʨʦʜʳʰʝʚʘʷ 

ʧʣʘʟʤʘ ʭʦʨʦʰʦ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʘ ʠ ʩʦʭʨʘʥʝʥʘ ʩ ʧʦʤʦʱʴʶ ʢʨʘʪʢʦʩʨʦʯʥʳʭ ʠ ʜʦʣʛʦʩʨʦʯʥʳʭ 

ʤʝʪʦʜʦʚ ʩʦʭʨʘʥʝʥʠʷ. ɼʚʘ ʩʘʤʳʭ ʚʘʞʥʳʭ ʙʘʥʢʘ ʛʝʨʤʦʧʣʘʟʤʳ ʩʦʨʛʦ ï ʵʪʦ ʄʝʞʜʫʥʘʨʦʜʥʳʡ 

ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʜʣʷ ʧʦʣʫʟʘʩʫʰʣʠʚʳʭ 

ʪʨʦʧʠʢʦʚ (ICRISAT, ʀʥʜʠʷ) ʠ ʅʘʮʠʦʥʘʣʴʥʘʷ ʩʠʩʪʝʤʘ ʛʝʨʤʦʧʣʘʟʤʳ ʨʘʩʪʝʥʠʡ 

ʄʠʥʠʩʪʝʨʩʪʚʘ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʉʐɸ (USDA-NPGS). ʂʘʞʜʳʡ ʠʟ ʥʠʭ ʩʦʜʝʨʞʠʪ ʩʚʳʰʝ 

41 000 ʦʙʨʘʟʮʦʚ ʩʦʨʛʦ, ʘ ʪʘʢʞʝ ʠʩʪʦʨʠʯʝʩʢʠʝ ʦʙʨʘʟʮʳ, ʤʝʩʪʥʳʝ ʩʦʨʪʘ, ʜʠʢʠʝ ʩʦʨʦʜʠʯʠ ʠ 

ʩʝʣʝʢʮʠʦʥʥʳʝ ʣʠʥʠʠ. 

ʅʘʮʠʦʥʘʣʴʥʦʝ ʙʶʨʦ ʛʝʥʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ʨʘʩʪʝʥʠʡ ʚ ʀʥʜʠʠ ʨʘʩʧʦʣʘʛʘʝʪ 

ʧʨʠʤʝʨʥʦ 20 000 ʢʦʣʣʝʢʮʠʡ. ʉʘʤʘʷ ʙʦʣʴʰʘʷ ʢʦʣʣʝʢʮʠʷ ʘʚʩʪʨʘʣʠʡʩʢʠʭ ʜʠʢʠʭ ʩʦʨʛʦ 

ʭʨʘʥʠʪʩʷ ʚ ɸʚʩʪʨʘʣʠʡʩʢʦʤ ʮʝʥʪʨʝ ʛʝʥʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ʪʨʦʧʠʯʝʩʢʠʭ ʢʫʣʴʪʫʨ ʠ ʢʦʨʤʦʚ. 

ɺ ʪʦ ʚʨʝʤʷ ʢʘʢ ʚ ʂʠʪʘʝ ʀʥʩʪʠʪʫʪ ʨʝʩʫʨʩʦʚ ʟʘʨʦʜʳʰʝʚʦʡ ʧʣʘʟʤʳ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʢʫʣʴʪʫʨ ʨʘʩʧʦʣʘʛʘʝʪ ʙʦʣʝʝ ʯʝʤ 16874 ʢʦʣʣʝʢʮʠʷʤʠ.  

ʉʦʨʛʦ ʙʳʣʦ ʦʜʦʤʘʰʥʝʥʦ ʠ ʵʚʦʣʶʮʠʦʥʠʨʦʚʘʣʦ ʚ ʉʝʚʝʨʦ-ɺʦʩʪʦʯʥʦʡ ɸʬʨʠʢʝ, 

ʫʥʠʢʘʣʴʥʦʤ ʨʝʛʠʦʥʝ, ʢʦʪʦʨʳʡ ʧʨʦʩʪʠʨʘʝʪʩʷ ʦʪ ʉʫʜʘʥʘ ʜʦ ʕʬʠʦʧʠʠ [32]. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʩʘʤʳʝ ʩʪʘʨʳʝ ʜʠʢʠʝ ʚʠʜʳ ʠ ʥʘʠʙʦʣʴʰʝʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʤʦʞʥʦ ʥʘʡʪʠ ʚ ʕʬʠʦʧʠʠ ʠ ʉʫʜʘʥʝ.  

ʉʘʤʘʷ ʙʦʣʴʰʘʷ ʢʦʣʣʝʢʮʠʷ ʦʙʨʘʟʮʦʚ (ʧʦʯʪʠ 41 000) ʭʨʘʥʠʪʩʷ ʚ USDA-NPGS, ʠʤʝʷ 7 

217 ʦʙʨʘʟʮʦʚ ʠʟ ʕʬʠʦʧʠʠ ʠ 2 552 ʠʟ ʉʫʜʘʥʘ, ʢʘʢ ʩʦʦʙʱʘʶʪ ɼʘʣʴʙʝʨʛ ʠ ʜʨ. [33]. ʍʦʪʷ ʵʪʠ 

ʜʚʘ ʨʝʛʠʦʥʘ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʩʦʨʛʦ, ʠʭ ʨʝʩʫʨʩʳ 

ʟʘʨʦʜʳʰʝʚʦʡ ʧʣʘʟʤʳ ʩʫʱʝʩʪʚʝʥʥʦ ʨʘʟʣʠʯʘʶʪʩʷ. ʇʷʪʴ ʧʨʝʜʢʦʚʳʭ ʧʦʧʫʣʷʮʠʡ ʩʦʩʪʘʚʣʷʶʪ 

ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʫʶ ʦʩʥʦʚʥʫʶ ʢʦʣʣʝʢʮʠʶ  

ʉʫʜʘʥʘ ʚ ʦʪʣʠʯʠʝ ʦʪ ʦʜʠʥʥʘʜʮʘʪʠ ʧʨʝʜʢʦʚʳʭ ʧʦʧʫʣʷʮʠʡ ʚ ʦʩʥʦʚʥʦʤ ʥʘʙʦʨʝ 

ʕʬʠʦʧʠʠ. ʂʨʦʤʝ ʪʦʛʦ, ʧʦʧʘʨʥʦʝ ʛʝʥʝʪʠʯʝʩʢʦʝ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʦʙʨʘʟʮʘʤʠ ʚ ʦʩʥʦʚʥʦʤ 

ʥʘʙʦʨʝ ʉʫʜʘʥʘ ʙʦʣʴʰʝ, ʯʝʤ ʚ ʕʬʠʦʧʠʠ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʙʦʣʴʰʫʶ ʛʝʥʝʪʠʯʝʩʢʫʶ 

ʠʟʤʝʥʯʠʚʦʩʪʴ ʢʦʣʣʝʢʮʠʠ ʉʫʜʘʥʘ [34].  

ɺ ʈʦʩʩʠʠ ʩʘʤʘʷ ʙʦʣʴʰʘʷ ʢʦʣʣʝʢʮʠʷ, ʥʘʩʯʠʪʳʚʘʶʱʘʷ ʙʦʣʝʝ 8 ʪʳʩ. ʦʙʨʘʟʮʦʚ, 

ʥʘʭʦʜʠʪʩʷ ʚʦ ɺʩʝʨʦʩʩʠʡʩʢʦʤ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʤ ʠʥʩʪʠʪʫʪʝ ʛʝʥʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ 

ʨʘʩʪʝʥʠʡ ʠʤ. ʅ.ʀ. ɺʘʚʠʣʦʚʘ (ɺʀʈ) [35].  

ʉʦʭʨʘʥʝʥʠʝ ʛʝʥʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ʩʦʨʛʦ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʤʥʦʞʝʩʪʚʦ ʩʪʨʘʪʝʛʠʡ ʠ 

ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʩʪʦʷʥʥʦʡ ʟʘʱʠʪʳ ʵʪʦʛʦ ʮʝʥʥʦʛʦ ʛʝʥʝʪʠʯʝʩʢʦʛʦ 

ʨʝʩʫʨʩʘ. ʂʫʨʘʪʦʨʩʪʚʦ ʪʘʢʠʭ ʚʩʝʤʠʨʥʳʭ ʢʦʣʣʝʢʮʠʡ ʪʨʝʙʫʝʪ ʦʙʷʟʘʪʝʣʴʩʪʚ ʧʦ ʧʨʠʦʙʨʝʪʝʥʠʶ, 

ʧʦʜʜʝʨʞʘʥʠʶ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ, ʦʮʝʥʢʝ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʪʘʢʠʭ ʢʦʣʣʝʢʮʠʡ. ɺ ʩʦʨʛʦ 

ʦʩʥʦʚʥʦʡ ʧʨʦʙʣʝʤʦʡ ʝʛʦ ʢʫʨʘʪʦʨʩʪʚʘ ʙʳʣʘ ʩʪʘʥʜʘʨʪʠʟʘʮʠʷ ʧʨʦʪʦʢʦʣʦʚ ʠ ʤʝʪʦʜʦʚ, ʢʦʪʦʨʳʝ 

ʢʘʞʜʘʷ ʩʪʨʘʥʘ ʠʩʧʦʣʴʟʫʝʪ ʧʨʠ ʦʮʝʥʢʝ ʩʚʦʠʭ ʩʦʙʩʪʚʝʥʥʳʭ ʢʦʣʣʝʢʮʠʡ. ʀʥʬʦʨʤʘʮʠʷ ʠ 

ʜʦʢʫʤʝʥʪʘʮʠʷ ʵʪʠʭ ʨʘʟʣʠʯʥʳʭ ʢʦʣʣʝʢʮʠʡ ʙʳʣʠ ʧʨʦʙʣʝʤʦʡ; ʦʜʥʘʢʦ, ʜʚʝ ʢʨʫʧʥʝʡʰʠʝ 

ʢʦʣʣʝʢʮʠʠ ʠʟ ʉʐɸ ʠ ICRISAT ʧʦʧʳʪʘʣʠʩʴ ʦʙʥʦʚʠʪʴ ʩʚʦʠ ʙʘʟʳ ʜʘʥʥʳʭ, ʯʪʦʙʳ ʦʪʨʘʟʠʪʴ 

ʙʦʛʘʪʳʝ ʠʩʪʦʯʥʠʢʠ ʠʥʬʦʨʤʘʮʠʠ, ʜʦʩʪʫʧʥʳʝ ʧʦ ʠʭ ʢʦʣʣʝʢʮʠʷʤ. ɺ 2007 ʛʦʜʫ ʛʨʫʧʧʘ 

ʵʢʩʧʝʨʪʦʚ ʧʦ ʩʦʨʛʦ ʚʩʪʨʝʪʠʣʘʩʴ, ʯʪʦʙʳ ʨʘʟʨʘʙʦʪʘʪʴ çʉʪʨʘʪʝʛʠʶ ʛʣʦʙʘʣʴʥʦʛʦ ʩʦʭʨʘʥʝʥʠʷ 

ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʩʦʨʛʦ exsituè.  

ʇʦʩʢʦʣʴʢʫ ʥʘʩʝʣʝʥʠʝ ʤʠʨʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʘ ʠʟʤʝʥʝʥʠʝ ʢʣʠʤʘʪʘ ʩʪʘʚʠʪ ʧʦʜ 

ʩʦʤʥʝʥʠʝ ʥʘʰʫ ʩʧʦʩʦʙʥʦʩʪʴ ʧʨʦʢʦʨʤʠʪʴ ʝʛʦ, ʙʝʟʦʧʘʩʥʦʩʪʴ ʠ ʢʫʨʘʪʦʨʩʪʚʦ ʵʪʠʭ ʪʠʧʦʚ 

ʢʦʣʣʝʢʮʠʡ ʧʦʟʚʦʣʷʶʪ ʥʘʤ ʨʝʘʛʠʨʦʚʘʪʴ ʢʘʢ ʥʘ ʙʠʦʪʠʯʝʩʢʠʝ, ʪʘʢ ʠ ʥʘ ʘʙʠʦʪʠʯʝʩʢʠʝ ʩʪʨʝʩʩʳ, 

ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʦʢʘʟʳʚʘʪʴ ʜʘʚʣʝʥʠʝ ʥʘ ʥʘʩʝʣʝʥʠʝ ʤʠʨʘ, ʯʪʦʙʳ ʧʨʦʢʦʨʤʠʪʴ ʩʝʙʷ [36]. ʕʪʠ 

ʥʝʟʘʤʝʥʠʤʳʝ ʢʦʣʣʝʢʮʠʠ ʥʫʞʜʘʶʪʩʷ ʚ ʢʫʨʘʪʦʨʩʪʚʝ ʙʦʣʴʰʝ, ʯʝʤ ʢʦʛʜʘ-ʣʠʙʦ ʧʨʝʞʜʝ 

(ʪʘʙʣʠʮʘ 1). 
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ʊʘʙʣʠʮʘ 1 ï ʆʩʥʦʚʥʳʝ ʢʦʣʣʝʢʮʠʠ ʛʝʥʥʳʭ ʙʘʥʢʦʚ ʩʦʨʛʦ ʚ ʤʠʨʝ 

 

ʈʝʛʠʦʥ/ 

ʉʪʨʘʥʘ 

ʀʥʩʪʠʪʫʪ/ʆʨʛʘʥʠʟʘʮʠʷ ɼʠʢʠʝ 

ʩʦʨʦ-

ʜʠʯʠ 

ʆʢʫʣʴ-

ʪʫʨʝʥ-

ʥʳʝ ʚʠʜʳ 

ʆʙʱʝʝ (% 

ʦʪ ʦʙʱʝʛʦ 

ʢʦ-

ʣʠʯʝʩʪʚʘ) 

ɸʬʨʠʢʘ 

ʕʬʠʦʧʠʷ ʀʥʩʪʠʪʫʪʩʦʭʨʘʥʝʥʠʷʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ (Institute of 

Biodiversity Conservation IBC) 

 9772 9772 (4,1) 

ʂʝʥʠʷ ʅʘʮʠʦʥʘʣʴʥʳʡ ʛʝʥʥʳʡ ʙʘʥʢ ʂʝʥʠʠ, ʎʝʥʪʨ ʛʝʥʝʪʠ-

ʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ 

(NationalGenebankofKenya, CropPlantGenetic 

ResourcesCentre ï MugugaKARI-NGBK) 

92 5774 5866 (2,2) 

ɿʘʤʙʠʷ ʎʝʥʪʨ ʛʝʥʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ʨʘʩʪʝʥʠʡ  (SPGRC) 

(SADCPlantGeneticRecourcesCentre (SPRGB)) 

27 3692 3719 (1,6) 

ɸʤʝʨʠʢʘ 

ʉʐɸ ʆʪʜʝʣʝʥʠʝ ʩʦʭʨʘʥʝʥʠʷ ʛʝʥʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ 

ʨʘʩʪʝʥʠʡ ʋʥʠʚʝʨʩʠʪʝʪʘ ɼʞʦʨʜʞʠʠ 

(PlantGeneticResourcesConservationUnit (PGRCU)) 

199 43511 43710 

(18,5) 

ɹʨʘʟʠʣʠʷ ʎʝʥʪʨ ʩʦʭʨʘʥʝʥʠʷ ʛʝʥʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ (Centre 

for Genetic Recources Preservation Embara Milo et 

Sorgho) 

 10812 10812 (4,6) 

ʄʝʢʩʠʢʘ ʎʝʥʪʨ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɹʠʦʪʝʭʥʦʣʦʛʠʷ, ʋʛʫʘʣʘ  

(Biotechnologia (CENARGEN) Uguala 

 5500 5500 (2,3) 

ɸʟʠʷ 

ʀʥʜʠʷ ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩ-

ʪʠʪʫʪ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʜʣʷ ʧʦʣʫʟʘ-

ʩʫʰʣʠʚʳʭ ʪʨʦʧʠʢʦʚ  International CropsResearch 

InstitutefortheSemi-AridTropics (ICRISAT)) 

461 39092 39553 

(16,8) 

ʀʥʜʠʷ 

ʂʠʪʘʡ 

ʅʘʮʠʦʥʘʣʴʥʦʝ ʙʶʨʦ ʛʝʥʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ 

ʨʘʩʪʝʥʠʡ(ICARNationalBureauofPlantGeneticReco

urces) 

11 20555 20566 

ʀʥʩʪʠʪʫʪʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ CAAS  (Institute of crop 

science, Chinese Academy of Agriculture Science) 

27 23059 23086 

ʗʧʦʥʠʷ ɼʝʧʘʨʪʘʤʝʥʪ ʛʝʥʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ʅʘʮʠʦʥʘʣʴ-

ʥʦʛʦ ʠʥʩʪʠʪʫʪʘ (DepartmentogGeneticRecources 

NaitionalInstitute, ICS-CAAS) 

- 18263 18263 (7,7) 

ʇʘʢʠʩʪʘʥ ʇʨʦʛʨʘʤʤʘ ʘʛʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ (NIAS) ʧʦ ʛʝ-

ʥʝʪʠʯʝʩʢʠʤ ʨʝʩʫʨʩʘʤ ʨʘʩʪʝʥʠʡ (PGRP) (Agrobio-

logical Science (NIAS) PlantGeneticRecources 

Programme (PGRP)) 

- - - 

ɽʚʨʦʧʘ 

ʈʦʩʩʠʷ ɺʩʝʨʦʩʩʠʡʩʢʠʡ ʠʥʩʪʠʪʫʪ ʛʝʥʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ 

ʨʘʩʪʝʥʠʡ ʠʤʝʥʠ ʅ.ʀ.ɺʘʚʠʣʦʚʘ (ɺʀʈ) 

(N.I.VavilovAll -Russian Institute of 

PlantGeneticResources (VIR))  

- 3963 3963 (1,7) 

ʌʨʘʥʮʠʷ ʃʘʙʦʨʘʪʦʨʠʷ ʛʝʥʝʪʠʢʠ ʠ ʫʣʫʯʰʝʥʠʷ 

ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ (Laboratoirede G®n®tiqueet 

Am®liorationdesC®r®ales, LGAC) 

27 7278 7305 (3,0) 

ɸʚʩʪʨʘʣʠʷ 

ɸʚʩʪʨʘʣʠʷ ɸʚʩʪʨʘʣʠʡʩʢʠʡ ʮʝʥʪʨ ʛʝʥʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ʪʨʦ-

ʧʠʯʝʩʢʠʭ ʢʫʣʴʪʫʨ ʠ ʢʦʨʤʦʚ (Australian Tropical 

CropsandForagesGeneticRecourcesCentre (ATCFA)) 

346 4144 4491 (2,0) 

ʀʩʪʦʯʥʠʢ: ArunaC., etal.[37] 
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ʂʦʤʧʣʝʢʩʥʦʝ ʠʟʫʯʝʥʠʝ ʛʝʥeʪʠʯʝʩʢʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʚ ʨʘʟʨʝʟʝ ʢʫʣʴʪʫʨ ʠ ʧʘʩʧʦʨʪʠʟʘ-

ʮʠʷ ʦʙʨʘʟʮʦʚ, ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʚ ʤʠʨʦʚʳʝ ʢʦʣʣʝʢʮʠʠ, ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʢʣʘʩ-

ʩʠʬʠʢʘʮʠʠ ʠ ʫʧʨʘʚʣʝʥʠʷ ʛʝʥʝʪʠʯʝʩʢʠʤʠ ʨʝʩʫʨʩʘʤʠ ʩʦʨʛʦ [38]. ɻʝʥʝʪʠʯʝʩʢʦʝ ʨʘʟʥʦʦʙʨʘ-

ʟʠʝ ʜʘʝʪ ʩʝʣʝʢʮʠʦʥʝʨʘʤ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʚʘʪʴ ʥʦʚʳʝ ʠ ʫʣʫʯʰʝʥʥʳʝ ʩʦʨʪʘ ʩ ʞʝʣʘʝʤʳʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, ʪʘʢʠʤʠ ʢʘʢ ʢʨʫʧʥʳʝ ʩʝʤʝʥʘ, ʚʳʩʦʢʠʡ ʧʦʪʝʥʮʠʘʣ ʫʨʦʞʘʡʥʦʩʪʠ, 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʙʠʦʪʠʯʝʩʢʠʤ ʩʪʨʝʩʩʘʤ ʠ ʪʦʣʝʨʘʥʪʥʦʩʪʴ ʢ ʘʙʠʦʪʠʯʝʩʢʠʤ ʩʪʨʝʩʩʘʤ [39]. 

ɸʜʘʧʪʠʚʥʦʩʪʴ ʢ ʩʪʨʝʩʩʦʚʳʤ ʬʘʢʪʦʨʘʤ. ʉʪʨʝʩʩʳ ʩ ʥʝʭʚʘʪʢʦʡ ʪʝʧʣʘ ʠ ʚʦʜʳ ʚ 

ʧʝʨʠʦʜ ʮʚʝʪʝʥʠʷ ʷʚʣʷʶʪʩʷ ʢʨʠʪʠʯʝʩʢʠʤʠ ʬʘʢʪʦʨʘʤʠ, ʚʣʠʷʶʱʠʤʠ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʷʨʦʚʳʭ 

ʢʫʣʴʪʫʨ ʧʦ ʚʩʝʤʫ ʤʠʨʫ [41]. ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʢ ʢʦʥʮʫ ʩʪʦʣʝʪʠʷ ʤʦʞʥʦ ʦʞʠʜʘʪʴ 

ʧʦʚʳʰʝʥʠʷ ʜʦ 3,3-5,7ÁC (ʩʮʝʥʘʨʠʡ SSP5-8.5) [42]. 

ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʩʦʨʛʦ ʩʯʠʪʘʝʪʩʷ ʭʦʨʦʰʦ ʘʜʘʧʪʠʨʦʚʘʥʥʳʤ ʢ ʞʘʨʢʠʤ ʠ ʩʫʭʠʤ 

ʫʩʣʦʚʠʷʤ, ʪʝʨʤʠʥʘʣʴʥʘʷ ʟʘʩʫʭʘ ʠ ʪʝʧʣʦʚʦʡ ʩʪʨʝʩʩ ʦʩʪʘʶʪʩʷ ʥʘʠʙʦʣʝʝ ʢʨʠʪʠʯʝʩʢʠʤ 

ʘʙʠʦʪʠʯʝʩʢʠʤ ʦʛʨʘʥʠʯʝʥʠʝʤ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ. ɺʣʠʷʥʠʝ 

ʪʝʧʣʦʚʦʛʦ ʩʪʨʝʩʩʘ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʩʦʨʛʦ ʟʘʚʠʩʠʪ ʦʪ ʚʨʝʤʝʥʠ, ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʩʪʨʝʩʩʘ. ʕʪʦ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʦʪʨʘʞʘʝʪʩʷ ʚ ʙʦʣʝʝ ʥʠʟʢʦʡ 

ʫʨʦʞʘʡʥʦʩʪʠ ʟʝʨʥʘ ʟʘ ʩʯʝʪ ʩʦʢʨʘʱʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʟʝʨʝʥ, ʢʦʪʦʨʦʝ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ 

ʥʝ ʢʦʤʧʝʥʩʠʨʫʝʪʩʷ ʙʦʣʴʰʠʤ ʚʝʩʦʤ ʟʝʨʥʘ [42].  

ɸʙʠʦʪʠʯʝʩʢʠʝ ʩʪʨʝʩʩʦʚʳʝ ʬʘʢʪʦʨʳ, ʪʘʢʠʝ ʢʘʢ ʟʘʩʫʭʘ, ʪʝʧʣʦ, ʩʦʣʴ ʠ ʟʘʪʦʧʣʝʥʠʝ, 

ʦʩʪʘʶʪʩʷ ʢʣʶʯʝʚʳʤʠ ʦʛʨʘʥʠʯʝʥʠʷʤʠ ʜʣʷ ʨʦʩʪʘ ʠ ʫʨʦʞʘʡʥʦʩʪʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʢʫʣʴʪʫʨ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ. ʍʦʪʷ ʩʦʨʛʦ ʤʦʞʝʪ ʧʨʦʪʠʚʦʩʪʦʷʪʴ ʨʘʟʣʠʯʥʳʤ 

ʫʩʣʦʚʠʷʤ, ʪʘʢʠʤ ʢʘʢ ʞʘʨʘ, ʟʘʩʫʭʘ, ʩʦʣʴ ʠ ʥʘʚʦʜʥʝʥʠʷ, ʚ ʩʫʭʠʭ ʠ ʧʦʣʫʟʘʩʫʰʣʠʚʳʭ ʨʘʡʦʥʘʭ 

ʵʪʘ ʢʫʣʴʪʫʨʘ ʦʙʳʯʥʦ ʠʩʧʳʪʳʚʘʝʪ ʚʦʜʥʳʡ ʩʪʨʝʩʩ ʥʘ ʩʪʘʜʠʠ ʧʦʩʣʝ ʮʚʝʪʝʥʠʷ. 

ɿʘʩʫʭʦʫʩʪʦʡʯʠʚʦʩʪʴ ʷʚʣʷʝʪʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʠ ʘʥʘʪʦʤʠʯʝʩʢʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ (ʪʦʣʩʪʳʡ ʚʦʩʢʦʚʦʡ ʩʣʦʡ ʣʠʩʪʴʝʚ, ʩʢʨʫʯʠʚʘʥʠʝ ʣʠʩʪʴʝʚ, ʛʣʫʙʦʢʘʷ ʢʦʨʥʝʚʘʷ 

ʩʠʩʪʝʤʘ), ʘ ʪʘʢʞʝ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ, ʪʘʢʠʭ ʢʘʢ ʦʩʤʦʪʠʯʝʩʢʘʷ ʨʝʛʫʣʠʨʦʚʢʘ ʩ 

ʧʦʤʦʱʴʶ ʦʩʤʦʧʨʦʪʝʢʪʦʨʦʚ, ʧʨʠʟʥʘʢʠ ʩʦʭʨʘʥʝʥʠʷ ʟʝʣʝʥʦʛʦ ʮʚʝʪʘ.  

ɿʘʩʫʭʦʫʩʪʦʡʯʠʚʳʝ ʛʝʥʦʪʠʧʳ ʩʦʨʛʦ ʩʦʜʝʨʞʘʪ ʙʦʣʴʰʝ ʦʩʤʦʣʠʪʦʚ, ʭʣʦʨʦʬʠʣʣʘ, 

ʨʘʟʣʠʯʥʳʭ ʬʝʨʤʝʥʪʦʚ ʠ ʨʝʛʫʣʷʪʦʨʥʳʭ ʙʝʣʢʦʚ. ʂ ʧʨʠʤʝʨʫ, ʫ ʩʦʨʛʦ ʩʦʭʨʘʥʝʥʠʝ ʟʝʣʝʥʦʛʦ 

ʮʚʝʪʘ ʷʚʣʷʝʪʩʷ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʤ ʠ ʘʜʘʧʪʠʚʥʳʤ ʢ ʟʘʩʫʭʝ ʧʨʠʟʥʘʢʦʤ. ʉʧʦʩʦʙʥʦʩʪʴ 

ʨʘʩʪʝʥʠʷ ʩʦʭʨʘʥʷʪʴ ʤʦʣʝʢʫʣʳ ʭʣʦʨʦʬʠʣʣʘ ʥʘ ʩʪʘʜʠʠ ʧʦʩʣʝ ʮʚʝʪʝʥʠʷ, ʧʨʦʪʠʚʦʩʪʦʷʪʴ 

ʧʦʣʝʛʘʥʠʶ ʠ ʧʨʦʠʟʚʦʜʠʪʴ ʭʦʨʦʰʦ ʥʘʧʦʣʥʝʥʥʦʝ ʟʝʨʥʦ ʦʙʳʯʥʦ ʥʘʟʳʚʘʶʪ çʩʦʭʨʘʥʝʥʠʝʤ 

ʟʝʣʝʥʦʛʦ ʮʚʝʪʘè [43]. ʃʠʥʠʷ ʩʦʨʛʦ B35 ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʦʡ ʣʠʥʠʝʡ, ʥʝʩʫʱʝʡ 

ʬʝʥʦʪʠʧ çʩʦʭʨʘʥʝʥʠʷ ʟʝʣʝʥʦʛʦ ʮʚʝʪʘè ʠ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʤʦʡ ʚ ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʘ 

ʧʨʠʟʥʘʢʘ ʚ ʨʘʟʥʳʭ ʨʝʛʠʦʥʘʭ [44].  

ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʨʠʩʦʤ ( Oryzasativa L.) ʠ ʧʰʝʥʠʮʝʡ ( Triticumaestivum L.), ʧʨʠʟʥʘʢʠ 

ʦʩʤʦʪʠʯʝʩʢʦʡ ʨʝʛʫʣʠʨʦʚʢʠ ʤʝʥʝʝ ʠʟʫʯʝʥʳ ʫ ʩʦʨʛʦ. QTL ʠ ʛʝʥʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʦʩ-

ʤʦʪʠʯʝʩʢʦʡ ʨʝʛʫʣʠʨʦʚʢʦʡ ʠ ʪʨʘʥʩʛʝʥʘʤʠ ʚ ʩʦʨʛʦ, ʵʢʩʧʨʝʩʩʠʨʫʶʱʠʤʠ ʛʝʥʳ ʦʩʤʦʪʠʯʝʩʢʦʡ 

ʨʝʛʫʣʠʨʦʚʢʠ, ʥʝ ʙʳʣʠ ʧʦʜʨʦʙʥʦ ʠʟʫʯʝʥʳ. ʇʦʵʪʦʤʫ ʧʨʠʟʥʘʢ ʦʩʤʦʪʠʯʝʩʢʦʡ ʨʝʛʫʣʠʨʦʚʢʠ 

ʪʨʝʙʫʝʪ ʜʘʣʴʥʝʡʰʝʛʦ ʠʟʫʯʝʥʠʷ ʚ ʩʦʨʛʦ. ʇʨʠ ʩʝʣʝʢʮʠʠ ʥʘ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʟʘʩʫʭʝ ʚʘʞʥʦ 

ʧʦʥʠʤʘʪʴ ʨʘʟʣʠʯʥʳʝ ʤʝʭʘʥʠʟʤʳ ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʦʩʪʠ ʫ ʨʘʩʪʝʥʠʡ. ʂʣʶʯ ʢ ʩʦʟʜʘʥʠʶ 

ʫʩʪʦʡʯʠʚʳʭ ʢ ʘʙʠʦʪʠʯʝʩʢʦʤʫ ʩʪʨʝʩʩʫ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ ʚ ʙʫʜʫʱʝʤ ï ʵʪʦ 

ʧʦʥʠʤʘʥʠʝ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʦʩʥʦʚʳ ʩʝʣʝʢʮʠʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ [45]. 

ʂʫʣʴʪʫʨʳ, ʠʩʧʳʪʳʚʘʶʱʠʝ ʟʘʩʫʭʫ, ʠʟʙʝʛʘʶʪ ʚʳʩʳʭʘʥʠʷ, ʧʦʜʜʝʨʞʠʚʘʷ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʦʣʝʝ ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʚʦʜʳ ʚ ʪʢʘʥʷʭ ʣʠʙʦ ʟʘ ʩʯʝʪ ʧʦʚʳʰʝʥʥʦʛʦ 

ʧʦʛʣʦʱʝʥʠʷ ʚʦʜʳ, ʣʠʙʦ ʟʘ ʩʯʝʪ ʦʛʨʘʥʠʯʝʥʠʷ ʧʦʪʝʨʠ ʚʦʜʳ ʯʝʨʝʟ ʪʨʘʥʩʧʠʨʘʮʠʶ. ʂʫʣʴʪʫʨʳ 

ʠʣʠ ʛʝʥʦʪʠʧʳ, ʜʝʤʦʥʩʪʨʠʨʫʶʱʠʝ ʧʝʨʚʳʡ ʬʝʥʦʪʠʧ, ʥʘʟʳʚʘʶʪʩʷ ʚʦʜʦʟʘʪʨʘʪʥʳʤʠ, ʘ ʚʪʦʨʦʡ 

ï ʚʦʜʦʩʙʝʨʝʛʘʶʱʠʤʠ. ɺʦʜʦʟʘʪʨʘʪʥʳʝ ʨʘʩʪʝʥʠʷ ʠʟʙʝʛʘʶʪ ʟʘʩʫʭʠ, ʫʚʝʣʠʯʠʚʘʷ ʜʣʠʥʫ 

ʢʦʨʥʝʡ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʙʦʣʴʰʝʤʫ ʧʦʛʣʦʱʝʥʠʶ ʚʦʜʳ. ʅʘʧʨʦʪʠʚ, ʚʦʜʦʩʙʝʨʝʛʘʶʱʠʝ 

ʨʘʩʪʝʥʠʷ ʯʘʩʪʠʯʥʦ ʟʘʢʨʳʚʘʶʪ ʫʩʪʴʠʮʘ, ʤʠʥʠʤʠʟʠʨʫʶʪ ʧʦʪʝʨʠ ʚʦʜʳ ʯʝʨʝʟ ʪʨʘʥʩʧʠʨʘʮʠʶ ʠ 

ʩʦʭʨʘʥʷʶʪ ʚʣʘʞʥʦʩʪʴ ʧʦʯʚʳ. ʂʨʦʤʝ ʪʦʛʦ, ʨʘʩʪʝʥʠʝ ʠʟʙʝʛʘʝʪ ʩʪʨʝʩʩʘ ʦʪ ʟʘʩʫʭʠ, ʘʢʪʠʚʠʨʫʷ 
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ʧʨʦʮʝʩʩ ʦʩʤʦʪʠʯʝʩʢʦʡ ʘʜʘʧʪʘʮʠʠ, ʚʢʣʶʯʘʷ ʥʘʢʦʧʣʝʥʠʝ ʩʦʚʤʝʩʪʠʤʳʭ ʨʘʩʪʚʦʨʝʥʥʳʭ 

ʚʝʱʝʩʪʚ. ʉʦʨʛʦ ʠʟʚʝʩʪʥʦ ʢʘʢ ʩʚʦʝʡ ʧʨʝʨʳʚʠʩʪʦʡ, ʪʘʢ ʠ ʪʝʨʤʠʥʘʣʴʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ 

ʩʪʨʝʩʩʫ ʟʘʩʫʭʠ. ʇʦʚʝʜʝʥʠʝ ʫʩʪʦʡʯʠʚʦʩʪʠ ʦʙʲʷʩʥʷʝʪʩʷ ʥʘʣʠʯʠʝʤ ʧʣʦʪʥʦʡ ʠ ʧʣʦʜʦʚʠʪʦʡ 

ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ, ʩʧʦʩʦʙʥʦʩʪʴʶ ʧʦʜʜʝʨʞʠʚʘʪʴ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ 

ʫʩʪʴʠʯʥʦʡ ʧʨʦʚʦʜʠʤʦʩʪʠ ʠ ʧʦʜʜʝʨʞʘʥʠʝʤ ʚʥʫʪʨʝʥʥʝʛʦ ʚʦʜʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʪʢʘʥʝʡ ʟʘ ʩʯʝʪ 

ʦʩʤʦʪʠʯʝʩʢʦʡ ʘʜʘʧʪʘʮʠʠ ʠ ʬʝʥʦʣʦʛʠʯʝʩʢʦʡ ʧʣʘʩʪʠʯʥʦʩʪʠ [46]. 

ʉʧʦʩʦʙʥʦʩʪʴ ʦʪʣʠʯʥʦ ʧʝʨʝʥʦʩʠʪʴ ʟʘʩʫʭʫ ʦʙʫʩʣʦʚʣʝʥʘ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʩʪʨʦʝʥʠʷ 

ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ ï ʨʘʟʚʠʪʘʷ ʠ ʤʦʱʥʘʷ, ʦʥʘ ʩʧʦʩʦʙʥʘ ʢ ʙʳʩʪʨʦʤʫ ʚʧʠʪʳʚʘʥʠʶ 

ʙʦʣʴʰʦʛʦ ʦʙʲʝʤʘ ʚʦʜʳ. ʇʦʵʪʦʤʫ ʅ.ʀ. ɺʘʚʠʣʦʚ ʥʘʟʳʚʘʣ ʩʦʨʛʦ çʚʝʨʙʣʶʜʦʤ 

ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʤʠʨʘè (https://agriecomission.com/base/vozdelyvanie-sorgo-vozmojnosti-i-nuansy). 

ʋ ʨʘʩʪʝʥʠʡ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʠ ʥʝʦʙʭʦʜʠʤʳʭ ʬʝʥʦʪʠʧʦʚ ʜʣʷ ʧʨʦʪʠʚʦʩʪʦʷʥʠʷ ʟʘʩʫʭʝ 

ʷʚʣʷʶʪʩʷ ʜʣʠʥʥʳʝ ʠ ʨʘʟʚʝʪʚʣʝʥʥʳʝ ʢʦʨʥʠ, ʩʧʦʩʦʙʥʳʝ ʧʨʦʥʠʢʘʪʴ ʛʣʫʙʦʢʦ ʠ ʠʟʚʣʝʢʘʪʴ 

ʚʣʘʛʫ, ʠʤʝʶʱʫʶʩʷ ʚ ʛʣʫʙʦʢʠʭ ʩʣʦʷʭ ʧʦʯʚʳ.  

Bawazir ʠ Idle [47] ʩʦʦʙʱʠʣʠ, ʯʪʦ ʛʝʥʦʪʠʧʳ ʩʦʨʛʦ, ʠʤʝʶʱʠʝ ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ 

ʢʦʨʥʝʡ ʩ ʙʦʣʴʰʠʤ ʜʠʘʤʝʪʨʦʤ ʩʦʩʫʜʦʚ, ʧʦʢʘʟʘʣʠ ʙʦʣʴʰʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʟʘʩʫʭʝ. ɻʝʥʦʪʠʧ 

ʩ ʩʘʤʳʤʜʣʠʥʥʳʤ ʢʦʨʥʝʤʠ ʥʘʠʤʝʥʴʰʠʤ ʜʠʘʤʝʪʨʦʤ ʟʘʭʚʘʪʳʚʘʣ ʙʦʣʴʰʝ ʧʦʯʚʝʥʥʦʡ ʚʦʜʳ, 

ʯʝʤ ʛʝʥʦʪʠʧ ʩ ʙʦʣʝʝ ʢʦʨʦʪʢʦʡ ʜʣʠʥʦʡ ʢʦʨʥʷ ʠ ʙʦʣʴʰʠʤ ʜʠʘʤʝʪʨʦʤ. ʕʪʠ ʨʝʟʫʣʴʪʘʪʳ 

ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʟʘʩʫʭʝ ʫ ʩʦʨʛʦ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʩʚʷʟʘʥʘ ʩ ʜʣʠʥʦʡ ʢʦʨʥʷ, 

ʘ ʥʝ ʩ ʜʠʘʤʝʪʨʦʤ ʢʦʨʥʷ. ʕʪʦ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʩʦʨʪʘ ʩʦʨʛʦ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʦʙʨʘʟʦʚʳʚʘʪʴ 

ʜʣʠʥʥʳʝ ʠ ʦʙʰʠʨʥʳʝ ʢʦʨʥʝʚʳʝ ʩʠʩʪʝʤʳ, ʤʦʛʫʪ ʠʤʝʪʴ ʙʦʣʝʝ ʫʩʧʝʰʥʦʝ ʫʢʦʨʝʥʝʥʠʝ 

ʨʘʩʪʝʥʠʡ, ʧʦʩʢʦʣʴʢʫ ʠʭ ʢʦʨʥʝʚʳʝ ʩʠʩʪʝʤʳ ʤʦʛʫʪ ʙʳʩʪʨʦ ʧʨʦʥʠʢʘʪʴ ʚ ʚʝʨʭʥʠʝ ʩʣʦʠ ʧʦʯʚʳ 

ʠ ʜʦʩʪʠʛʘʪʴ ʚʣʘʞʥʳʭ ʩʣʦʝʚ ʧʦʯʚʳ ʜʣʷ ʧʦʛʣʦʱʝʥʠʷ ʚʦʜʳ, ʪʝʤ ʩʘʤʳʤ ʩʤʷʛʯʘʷ ʩʪʨʝʩʩ, 

ʚʳʟʚʘʥʥʳʡ ʜʝʬʠʮʠʪʦʤ ʚʦʜʳ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʢʨʘʡʥʝ ʚʘʞʥʦ ʫʯʠʪʳʚʘʪʴ ʧʨʠʟʥʘʢʠ ʥʘ ʨʘʥʥʝʡ 

ʩʪʘʜʠʠ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ, ʪʘʢʠʝ ʢʘʢ ʵʥʝʨʛʠʷ ʩʝʤʷʥ, ʥʘʙʫʭʘʥʠʝ, ʧʦʪʝʥʮʠʘʣ 

ʧʨʦʨʘʩʪʘʥʠʷ, ʩʢʦʨʦʩʪʴ ʧʨʦʨʘʩʪʘʥʠʷ, ʨʘʟʚʠʪʠʝ ʩʪʝʙʣʷ ʠ ʢʦʨʝʰʢʦʚ, ʘ ʪʘʢʞʝ ʨʦʩʪ ʢʦʨʥʝʡ ʠ 

ʧʦʙʝʛʦʚ ʧʨʠ ʩʢʨʠʥʠʥʛʝ ʛʝʥʦʪʠʧʦʚ ʩʦʨʛʦ, ʫʩʪʦʡʯʠʚʳʭ ʢ ʟʘʩʫʭʝ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʚ ʩʦʨʛʦ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʦ ʥʝʩʢʦʣʴʢʦ QTL, ʢʦʪʦʨʳʝ 

ʫʯʘʩʪʚʫʶʪ ʚ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʟʘʩʫʭʝ ʠ HT. ʄʥʦʛʠʝ ʛʝʥʝʪʠʯʝʩʢʠʝ ʢʘʨʪʳ ʩʮʝʧʣʝʥʠʷ ʙʳʣʠ 

ʧʦʩʪʨʦʝʥʳ ʚ ʩʦʨʛʦ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʦʣʝʢʫʣʷʨʥʳʭ ʤʘʨʢʝʨʦʚ, ʪʘʢʠʭ ʢʘʢ ʧʦʣʠʤʦʨʬʠʟʤ 

ʜʣʠʥʳ ʘʤʧʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʬʨʘʛʤʝʥʪʦʚ (AFLP), ʧʦʣʠʤʦʨʬʠʟʤ ʜʣʠʥʳ ʨʝʩʪʨʠʢʮʠʦʥʥʳʭ 

ʬʨʘʛʤʝʥʪʦʚ (RFLP), ʪʝʭʥʦʣʦʛʠʷ ʤʘʩʩʠʚʦʚ ʨʘʟʥʦʦʙʨʘʟʠʷ (DArT), ʩʣʫʯʘʡʥʦ 

ʘʤʧʣʠʬʠʮʠʨʦʚʘʥʥʘʷ ʧʦʣʠʤʦʨʬʥʘʷ ɼʅʂ (RAPD) ʠ ʧʨʦʩʪʳʝ ʧʦʚʪʦʨʳ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ 

(SSR). ʕʪʠ ʛʝʥʝʪʠʯʝʩʢʠʝ ʢʘʨʪʳ ʩʮʝʧʣʝʥʠʷ ʧʨʠʚʦʜʷʪ ʢ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʥʝʩʢʦʣʴʢʠʭ QTL ʜʣʷ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʩʪʨʝʩʩʫ, ʚʢʣʶʯʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʟʘʩʫʭʝ ʠ HT. ʊʘʢ, Abou-Elwafa ʠ Shehzad 

[48] ʠʟʫʯʠʣʠ ʛʝʥʝʪʠʯʝʩʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʩʨʝʜʠ 96 ʦʙʨʘʟʮʦʚ ʩʦʨʛʦ ʚ ʘʩʩʦʮʠʘʮʠʠ ʩ 

ʤʦʣʝʢʫʣʷʨʥʳʤʠ ʤʘʨʢʝʨʘʤʠ, ʩʚʷʟʘʥʥʳʤʠ ʩ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʠʟʥʘʢʘʤʠ ʚ ʫʩʣʦʚʠʷʭ 

ʟʘʩʫʭʠ, ʠ ʦʮʝʥʠʣʠ ʧʨʦʬʠʣʴ ʵʢʩʧʨʝʩʩʠʠ ʛʝʥʦʚ, ʯʫʚʩʪʚʠʪʝʣʴʥʳʭ ʢ ʟʘʩʫʭʝ. ʆʥʠ 

ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʣʠ ʪʨʠ QTL, ʯʫʚʩʪʚʠʪʝʣʴʥʳʭ ʢ ʟʘʩʫʭʝ, ʘ ʠʤʝʥʥʦ Xtxp69 ʥʘ ʭʨʦʤʦʩʦʤʝ 

3, SbAGA01 ʥʘ ʭʨʦʤʦʩʦʤʝ 8 ʠ SbAGB03 ʥʘ ʭʨʦʤʦʩʦʤʝ 9, ʢʦʪʦʨʳʝ ʩʚʷʟʘʥʳ ʩ 

ʬʝʥʦʪʠʧʠʯʝʩʢʠʤ ʧʨʠʟʥʘʢʦʤ, ʩʚʷʟʘʥʥʳʤ ʩ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʟʘʩʫʭʝ.  

DanielRodriguez ʠLorettaSerafin [49] ʫʩʪʘʥʦʚʠʣʠ, ʯʪʦ ʨʘʥʥʠʡ ʧʦʩʝʚ ʩʦʨʛʦ ʤʦʞʝʪ 

ʩʥʠʟʠʪʴ ʚʝʨʦʷʪʥʦʩʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʪʝʧʣʦʚʦʛʦ ʩʪʨʝʩʩʘ ʚ ʧʝʨʠʦʜ ʮʚʝʪʝʥʠʷ, ʘ ʪʘʢʞʝ 

ʚʝʨʦʷʪʥʦʩʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʩʪʨʝʩʩʘ ʦʪ ʪʝʨʤʠʥʘʣʴʥʦʡ ʟʘʩʫʭʠ. ʆʥʠ ʚ ʩʚʦʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ  

ʢʦʣʠʯʝʩʪʚʝʥʥʦ ʦʮʝʥʠʣʠ ʚʝʨʦʷʪʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ ʙʦʣʝʝ ʨʘʥʥʝʛʦ ʧʦʩʝʚʘ 

ʩʦʨʛʦ, ʣʝʪʥʝʡ ʟʝʨʥʦʚʦʡ ʢʫʣʴʪʫʨʳ, ʯʪʦʙʳ ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʢ ʚʦʟʨʦʩʰʝʡ ʯʘʩʪʦʪʝ ʠ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʪʝʧʣʦʚʦʛʦ ʠ ʚʦʜʥʦʛʦ ʩʪʨʝʩʩʘ ʚ ʧʝʨʠʦʜ ʮʚʝʪʝʥʠʷ ʠ ʥʘʣʠʚʘ ʟʝʨʥʘ. 

ʇʨʝʠʤʫʱʝʩʪʚʘ ʨʘʥʥʝʛʦ ʧʦʩʝʚʘ ʚʢʣʶʯʘʶʪ ʧʦʚʳʰʝʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ ʚ ʩʘʤʳʝ ʞʘʨʢʠʝ 

ʩʝʟʦʥʳ. ʆʜʥʘʢʦ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʵʪʘ ʧʨʘʢʪʠʢʘ ʙʳʣʘ ʙʝʟʨʠʩʢʦʚʦʡ, ʫʯʝʥʳʝ ʧʨʝʜʣʘʛʘʶʪ 

ʧʦʚʳʩʠʪʴ ʫʩʪʦʡʯʠʚʦʩʪʴ ʩʦʨʛʦ ʢ ʭʦʣʦʜʫ ʠ ʟʘʤʦʨʦʟʢʘʤ ʠʣʠ ʦʧʨʝʜʝʣʠʪʴ ʪʝʭʥʦʣʦʛʠʠ, ʢʦʪʦʨʳʝ 

ʫʣʫʯʰʘʪ ʧʨʦʨʘʩʪʘʥʠʝ ʩʝʤʷʥ ʠ ʨʘʥʥʶʶ ʵʥʝʨʛʠʶ ʧʨʦʨʦʩʪʢʦʚ ʧʨʠ ʧʦʩʝʚʝ ʚ ʭʦʣʦʜʥʳʝ ʧʦʯʚʳ. 
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ʇʦʵʪʦʤʫ ʘʜʘʧʪʘʮʠʷ ʩʦʨʛʦ ʢ ʪʝʧʣʦʚʦʤʫ ʩʪʨʝʩʩʫ ʪʨʝʙʫʝʪ ʩʝʣʝʢʮʠʠ ʜʣʷ ʩʦʟʜʘʥʠʷ ʩʦʨʪʦʚʩ 

ʫʣʫʯʰʝʥʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʭʦʣʦʜʫ ʠ ʧʦʥʠʞʝʥʠʶ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʥʘʯʘʣʝ ʩʝʟʦʥʘ. 

ʉʝʣʝʢʮʠʷ ʟʝʨʥʦʚʦʛʦ ʩʦʨʛʦ ʥʘ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʩʪʨʝʩʩʦʚʳʤ ʬʘʢʪʦʨʘʤ. ʉʦʨʛʦ ʧʨʝ-

ʠʤʫʱʝʩʪʚʝʥʥʦ ʚʳʨʘʱʠʚʘʶʪ ʚ ʧʦʣʫʟʘʩʫʰʣʠʚʳʭ ʠ ʟʘʩʫʰʣʠʚʳʭ ʨʘʡʦʥʘʭ, ʢʦʪʦʨʳʝ ʧʦʜʚʝʨʞʝ-

ʥʳ ʜʝʬʠʮʠʪʫ ʚʦʜʳ. ʅʘʧʨʠʤʝʨ, 60% ʟʝʤʝʣʴ ʚ ʩʪʨʘʥʘʭ ɸʬʨʠʢʠ ʢ ʶʛʫ ʦʪ ʉʘʭʘʨʳ, ʛʜʝ ʦʙʳʯʥʦ 

ʚʳʨʘʱʠʚʘʝʪʩʷ ʩʦʨʛʦ, ʩʯʠʪʘʶʪʩʷ ʫʷʟʚʠʤʳʤʠ ʜʣʷ ʧʦʚʪʦʨʷʶʱʠʭʩʷ ʟʘʩʫʭ [50], ʘ 80% ʩʦʨʛʦ, 

ʚʳʨʘʱʠʚʘʝʤʦʛʦ ʚ ʉʐɸ, ʚʳʨʘʱʠʚʘʝʪʩʷ ʚ ʫʩʣʦʚʠʷʭ ʦʪʩʫʪʩʪʚʠʷ ʦʨʦʰʝʥʠʷ, ʛʜʝ ʚʦʜʘ 

ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʦʛʨʘʥʠʯʠʚʘʶʱʠʤ ʬʘʢʪʦʨʦʤ, ʯʪʦ ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʞʘʝʪ ʫʨʦʞʘʡʥʦʩʪʴ 

[51]. ʀʩʩʣʝʜʦʚʘʥʠʷ Assefa[52] ʧʦʢʘʟʘʣʠ, ʯʪʦ ʩʦʨʛʦ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʣʫʯʰʠʭ 

ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʳʭ ʢʫʣʴʪʫʨ, ʘʜʘʧʪʠʨʦʚʘʥʥʳʭ ʢ ʨʘʟʥʦʦʙʨʘʟʥʦʡ ʘʛʨʦʵʢʦʣʦʛʠʠ ʠ 

ʤʘʣʦʟʘʪʨʘʪʥʦʤʫ ʩʝʣʴʩʢʦʤʫ ʭʦʟʷʡʩʪʚʫ, ʥʦ ʚʩʝ, ʞʝ ʩʪʨʝʩʩ ʦʪ ʟʘʩʫʭʠ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ 

ʟʥʘʯʠʪʝʣʴʥʳʤ ʧʦʪʝʨʷʤ ʫʨʦʞʘʷ ʜʘʞʝ ʫ ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʳʭ ʩʦʨʪʦʚ [53]. Gano ʠ ʜʨʫʛʠʝ [54] 

ʩʦʦʙʱʘʶʪ, ʯʪʦ ʩʪʨʝʩʩ ʦʪ ʟʘʩʫʭʠ ʤʦʞʝʪ ʚʦʟʥʠʢʥʫʪʴ ʜʘʞʝ ʥʘ ʩʪʘʜʠʠ ʧʨʦʨʘʩʪʘʥʠʷ ʟʝʨʥʘ, ʯʪʦ 

ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʩʪʨʝʩʩ ʦʪ ʟʘʩʫʭʠ ʤʦʞʝʪ ʩʥʠʟʠʪʴ ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʨʥʘ ʥʘ ʣʶʙʦʡ 

ʩʪʘʜʠʠ ʨʘʟʚʠʪʠʷ ʢʫʣʴʪʫʨʳ.  

ʎʝʣʴ ʧʨʦʛʨʘʤʤʳ ʩʝʣʝʢʮʠʠ ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʦʛʦ ʩʦʨʛʦ ʚʢʣʶʯʘʝʪ ʩʦʟʜʘʥʠʝ ʩʦʨʪʘ, 

ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʧʨʦʠʟʚʦʜʠʪʴ ʤʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʟʝʨʥʘ ʠʟ ʟʘʜʘʥʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʚʦʜʳ, ʪʦ ʝʩʪʴ ʚʳʩʦʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʜʳ. ʉʫʱʝʩʪʚʫʶʪ ʟʥʘʯʠʪʝʣʴʥʳʝ 

ʛʝʥʝʪʠʯʝʩʢʠʝ ʚʘʨʠʘʮʠʠ ʤʝʞʜʫ ʛʝʥʦʪʠʧʘʤʠ ʩʦʨʛʦ ʧʦ ʫʨʦʞʘʡʥʦʩʪʠ ʟʝʨʥʘ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʜʳ. ʇʦʵʪʦʤʫ ʩʝʣʝʢʮʠʦʥʝʨʳ ʩʦʨʛʦ ʜʦʣʞʥʳ ʥʘʡʪʠ ʛʠʙʨʠʜ/ʩʦʨʪ, ʢʦʪʦʨʳʡ 

ʤʦʞʝʪ ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʤʝʶʱʠʝʩʷ ʚʦʜʥʳʝ ʨʝʩʫʨʩʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʥʠʤʘʥʠʝ 

ʚʘʨʠʘʮʠʡ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ ʩʨʝʜʠ ʛʝʥʦʪʠʧʦʚ ʩʦʨʛʦ ʜʦʣʞʥʦ ʙʳʪʴ ʭʦʨʦʰʦ ʠʟʫʯʝʥʦ ʠ 

ʚʢʣʶʯʝʥʦ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʚ ʧʨʦʛʨʘʤʤʳ ʩʝʣʝʢʮʠʠ. [55-57].  

ʆʜʥʘʢʦ, ʯʪʦʙʳ ʙʳʪʴ ʘʛʨʦʥʦʤʠʯʝʩʢʠ ʧʦʣʝʟʥʳʤ, ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʳʡ ʩʦʨʪ ʜʦʣʞʝʥ 

ʪʘʢʞʝ ʠʤʝʪʴ ʭʦʨʦʰʠʡ ʧʦʪʝʥʮʠʘʣ ʫʨʦʞʘʡʥʦʩʪʠ ʚ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʷʭ, ʧʦʩʢʦʣʴʢʫ 

ʩʣʦʞʥʦ ʧʨʝʜʩʢʘʟʘʪʴ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʠ ʚʨʝʤʝʥʥʳʝ ʵʬʬʝʢʪʳ ʟʘʩʫʭʠ. ʉʦʛʣʘʩʦʚʘʥʥʘʷ 

ʩʝʣʝʢʮʠʷ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʨʘʟʨʘʙʦʪʢʠ ʪʦʣʝʨʘʥʪʥʳʭ ʣʠʥʠʡ ʧʨʦʪʠʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʤʦʜʝʣʠ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʟʘʩʫʭʠ ʚ ʮʝʣʝʚʦʤ ʨʝʛʠʦʥʝ ʷʚʣʷʝʪʩʷ ʥʘʠʣʫʯʰʠʤ ʩʧʦʩʦʙʦʤ ʧʦʚʳʰʝʥʠʷ 

ʫʨʦʞʘʡʥʦʩʪʠ ʟʝʨʥʘ ʚ ʫʩʣʦʚʠʷʭ ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʚʣʘʛʠ. ʕʪʘ ʟʘʜʘʯʘ ʪʨʝʙʫʝʪ 

ʥʘʣʠʯʠʷ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʭ, ʵʢʦʥʦʤʠʯʝʩʢʠ ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʩʢʨʠʥʠʥʛʘ, ʢʦʪʦʨʳʝ 

ʤʦʛʫʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʵʬʬʝʢʪʠʚʥʦʤʫ ʨʘʟʣʠʯʝʥʠʶ ʛʝʥʦʪʠʧʦʚ ʧʦ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʟʘʩʫʭʝ.  

ʀʟʫʯʝʥʠʝ ʟʘʨʦʜʳʰʝʚʦʡ ʧʣʘʟʤʳ ʥʘ ʧʨʝʜʤʝʪ ʘʜʘʧʪʠʚʥʳʭ ʧʨʠʟʥʘʢʦʚ ʢ ʟʘʩʫʭʝ 

ʷʚʣʷʝʪʩʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʤ ʠ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʤ ʰʘʛʦʤ ʥʘ ʧʫʪʠ ʢ ʚʳʷʚʣʝʥʠʶ 

ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʳʭ ʛʝʥʦʪʠʧʦʚ. ɻʝʥʦʪʠʧʳ ʩʦʨʛʦ, ʫʩʪʦʡʯʠʚʳʝ ʢ ʩʪʨʝʩʩʫ ʟʘʩʫʭʠ [58, 59] ʥʘ 

ʨʘʟʣʠʯʥʳʭ ʩʪʘʜʠʷʭ ʨʦʩʪʘ, ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ  ʪʘʙʣʠʮʝ 2, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʧʦʣʝʟʥʳ ʜʣʷ 

ʜʘʣʴʥʝʡʰʠʭ ʛʝʥʦʤʥʳʭ ʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɼʘʥʥʳʝ ʛʝʥʦʪʠʧʳ 

ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʳ ʚ ICRISAT.  

 
ʊʘʙʣʠʮʘ 2 ï ɿʘʨʦʜʳʰʝʚʘʷ ʧʣʘʟʤʘ ʠ ʩʝʣʝʢʮʠʦʥʥʳʝ ʣʠʥʠʠ ʟʝʨʥʦʚʦʛʦ ʩʦʨʛʦ, ʫʩʪʦʡʯʠʚʳʝ ʢ 

ʟʘʩʫʭʝ ʥʘ ʨʘʟʥʳʭ ʩʪʘʜʠʷʭ ʨʘʟʚʠʪʠʷ, ICRISAT , Patancheru, ʀʥʜʠʷ 

 

ʉʪʘʜʠʷ ʨʘʟʚʠʪʠʷ ʀʩʪʦʯʥʠʢʠ ʪʦʣʝʨʘʥʪʥʦʩʪʠ / ʫʣʫʯʰʝʥʥʳʝ ʣʠʥʠʠ 

ʇʨʦʨʘʩʪʘʥʠʝ IS4405, IS4663, IS17595, IS1037, VZM1-B, 2077B, IS2877, IS1045, 

D38061, D38093, D38060, ICSV88050, ICSV88065, SPV354 

ʈʘʥʥʠʝ ʚʩʭʦʜʳ ICSB3,  ICSB6,   ICSB11,  ICSB37,  ICSB54, ICSB88001 

ʉʪʘʜʠʷ ʮʚʝʪʝʥʠʷ DKV1. DKV3, DKV7, DJ1195, ICSV272, ICSV273, ICSV295, ICSV378, 

ICSV572,ICSB58, ICSB196 

ʉʪʘʜʠʷ ʩʦʟʨʝʚʘʥʠʷ E36-1, DJ1195, DKV3, DKV4, DKV17, DKV18,ICSB17 

ʀʩʪʦʯʥʠʢ: Reddy et al. [54] 
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ʊʨʘʜʠʮʠʦʥʥʳʝ ʤʝʪʦʜʳ ʩʝʣʝʢʮʠʠ, ʚʢʣʶʯʘʷ ʤʝʪʦʜʳ ʦʪʙʦʨʘ ʯʠʩʪʳʭ ʣʠʥʠʡ, 

ʧʨʠʤʝʥʷʶʪʩʷ ʚʦ ʤʥʦʛʠʭ ʥʘʮʠʦʥʘʣʴʥʳʭ ʠ ʨʝʛʠʦʥʘʣʴʥʳʭ ʧʨʦʛʨʘʤʤʘʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʦʨʛʦ ʚ 

ɸʬʨʠʢʝ ʠ ɸʟʠʠ. ɺ ʢʘʯʝʩʪʚʝ ʘʣʴʪʝʨʥʘʪʠʚʳ, ʤʝʪʦʜʳ ʨʦʜʦʩʣʦʚʥʦʡ ʠ ʤʘʩʩʦʚʦʛʦ ʦʪʙʦʨʘ 

ʦʙʳʯʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʧʨʦʛʨʘʤʤʘʭ ʩʝʣʝʢʮʠʠ. ɽʩʣʠ ʮʝʣʴ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, 

ʯʪʦʙʳ ʠʥʪʨʦʛʨʝʩʩʠʨʦʚʘʪʴ ʪʦʣʴʢʦ ʥʝʩʢʦʣʴʢʦ ʚʳʙʨʘʥʥʳʭ ʧʨʠʟʥʘʢʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ 

ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʟʘʩʫʭʝ, ʚ ʚʳʩʦʢʦʫʨʦʞʘʡʥʳʡ ʩʦʨʪ, ʚʦʟʚʨʘʪʥʦʝ ʩʢʨʝʱʠʚʘʥʠʝ ʷʚʣʷʝʪʩʷ 

ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʠʤ ʤʝʪʦʜʦʤ ʩʝʣʝʢʮʠʠ [60]. ɺ ʮʝʣʦʤ, ʛʝʥʝʪʠʯʝʩʢʦʝ ʫʣʫʯʰʝʥʠʝ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʟʘʩʫʭʝ ʜʦʩʪʠʛʘʝʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʟʘ ʩʯʝʪ ʧʦʚʳʰʝʥʠʷ ʫʨʦʞʘʡʥʦʩʪʠ ʚ 

ʫʩʣʦʚʠʷʭ ʟʘʩʫʭʠ. ʆʜʥʘʢʦ ʩʝʣʝʢʮʠʷ ʧʦ ʩʘʤʦʡ ʫʨʦʞʘʡʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʩʣʦʞʥʦʡ ʠʟ-ʟʘ ʥʠʟʢʦʡ 

ʥʘʩʣʝʜʫʝʤʦʩʪʠ ʫʨʦʞʘʡʥʦʩʪʠ. ʂʨʦʤʝ ʪʦʛʦ, ʫʨʦʞʘʡʥʦʩʪʴ ʚ ʫʩʣʦʚʠʷʭ ʟʘʩʫʭʠ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤʠ ʠ ʚʨʝʤʝʥʥʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʚ ʧʦʣʝʚʦʡ ʩʨʝʜʝ ʥʘʨʷʜʫ ʩ ʛʝʥʝʪʠʯʝʩʢʠʤ 

ʧʦʪʝʥʮʠʘʣʦʤ. ʇʦʵʪʦʤʫ ʪʨʘʜʠʮʠʦʥʥʳʝ ʧʦʜʭʦʜʳ ʢ ʩʝʣʝʢʮʠʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʟʘʩʫʭʝ ʦʯʝʥʴ 

ʤʝʜʣʝʥʥʦ ʨʘʟʚʠʚʘʶʪʩʷ [61]. ʈʘʟʨʘʙʦʪʢʘ ʛʝʥʦʤʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʤʘʨʢʝʨʦʚ ʜʣʷ ʦʪʙʦʨʘ ʧʨʠʟʥʘʢʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʟʘʩʫʭʝ, ʚ 

ʩʝʛʨʝʛʠʨʫʶʱʠʭ ʧʦʢʦʣʝʥʠʷʭ F2 ʫʩʢʦʨʠʪ ʩʝʣʝʢʮʠʦʥʥʫʶ ʧʨʦʛʨʘʤʤʫ.  

ʉʝʣʝʢʮʠʷ ʥʘ ʞʘʨʦʩʪʦʡʢʦʩʪʴ ʫ ʩʦʨʛʦ ʪʦʣʴʢʦ ʟʘʨʦʞʜʘʝʪʩʷ ʠ ʧʦʢʘ ʥʝʜʦʩʪʘʪʦʯʥʦ 

ʭʦʨʦʰʦ ʦʧʠʩʘʥʘ, ʧʦʩʢʦʣʴʢʫ ʵʪʦ ʩʣʦʞʥʳʡ ʧʨʠʟʥʘʢ, ʦʙʫʩʣʦʚʣʝʥʥʳʡ ʩʨʝʜʦʡ ʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ ʨʘʟʣʠʯʥʳʭ ʢʦʤʧʦʥʝʥʪʥʳʭ ʧʨʠʟʥʘʢʦʚ, ʢʦʪʦʨʳʝ ʧʣʦʭʦ ʠʟʫʯʝʥʳ ʦʪ ʩʪʘʜʠʠ 

ʧʨʦʨʦʩʪʢʦʚ ʜʦ ʩʪʘʜʠʠ ʩʦʟʨʝʚʘʥʠʷ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʩʤʝʰʘʥʥʳʡ ʵʬʬʝʢʪ ʚʳʩʦʢʠʭ 

ʪʝʤʧʝʨʘʪʫʨ ʠ ʟʘʩʫʭʠ ʩʦʟʜʘʝʪ ʧʨʦʙʣʝʤʳ ʜʣʷ ʩʝʣʝʢʮʠʦʥʝʨʦʚ ʠ ʬʠʟʠʦʣʦʛʦʚ ʚ ʧʦʥʠʤʘʥʠʠ 

ʦʩʥʦʚʥʦʛʦ ʤʝʭʘʥʠʟʤʘ ʞʘʨʦʩʪʦʡʢʦʩʪʠ ʫ ʩʦʨʛʦ.  

ɺʳʙʦʨ ʧʨʘʚʠʣʴʥʦʛʦ ʤʝʪʦʜʘ ʩʝʣʝʢʮʠʠ ʥʘ ʞʘʨʦʩʪʦʡʢʦʩʪʴ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ ʦʪ 

ʦʪʢʨʳʪʠʡ ʚ ʦʙʣʘʩʪʠ ʛʝʥʝʪʠʢʠ ʧʨʠʟʥʘʢʦʚ, ʢʦʪʦʨʳʝ ʧʨʠʭʦʜʷʪ ʩ ʧʦʤʦʱʴʶ ʥʘʜʝʞʥʳʭ ʤʝʪʦʜʦʚ 

ʩʢʨʠʥʠʥʛʘ ʠ ʬʝʥʦʪʠʧʠʨʦʚʘʥʠʷ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʢʦʨʨʝʣʷʮʠʷ ʤʝʞʜʫ 

ʫʨʦʞʘʡʥʦʩʪʴʶ ʟʝʨʥʘ ʠ ʞʘʨʦʩʪʦʡʢʦʩʪʴʶ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʚ ʢʘʯʝʩʪʚʝ ʞʠʟʥʝʩʧʦʩʦʙʥʦʛʦ 

ʧʝʨʚʦʥʘʯʘʣʴʥʦʛʦ ʢʨʠʪʝʨʠʷ ʦʪʙʦʨʘ. ʅʘʧʨʠʤʝʨ, ʙʦʣʴʰʠʥʩʪʚʦ ʪʦʣʝʨʘʥʪʥʳʭ ʛʝʥʦʪʠʧʦʚ 

ʧʦʢʘʟʘʣʠ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʩʥʠʞʝʥʠʝ ʟʘʚʷʟʳʚʘʥʠʷ ʩʝʤʷʥ ʧʨʠ 38ÁC, ʪʦʛʜʘ ʢʘʢ ʙʳʣʦ ʦʪʤʝʯʝʥʦ 

ʟʥʘʯʠʪʝʣʴʥʦʝ ʩʥʠʞʝʥʠʝ ʫ ʚʦʩʧʨʠʠʤʯʠʚʳʭ ʛʝʥʦʪʠʧʦʚ ʧʨʠ 36ÁC [62]. ɼʣʷ ʩʦʨʛʦ ʥʘʠʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʳʤ ʩʧʦʩʦʙʦʤ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʚʨʝʜʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ 

ʷʚʣʷʝʪʩʷ ʢʦʨʨʝʢʪʠʨʦʚʢʘ ʜʘʪʳ ʧʦʩʘʜʢʠ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʢʨʠʪʠʯʝʩʢʠʝ ʨʝʧʨʦʜʫʢʪʠʚʥʳʝ 

ʩʪʘʜʠʠ ʥʝ ʩʦʚʧʘʜʘʣʠ ʩ ʜʘʥʥʳʤ ʩʪʨʝʩʩʦʤ. ʅʘʧʨʠʤʝʨ, ʥʘ ʛʠʙʨʠʜʥʦʤ ʫʯʘʩʪʢʝ 50% ʝʛʦ 

ʧʦʧʫʣʷʮʠʠ ʥʘʯʠʥʘʶʪ ʬʘʟʫ ʮʚʝʪʝʥʠʷ ʯʝʨʝʟ 65 ʜʥʝʡ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʦ, ʯʪʦ ʢʨʠʪʠʯʝʩʢʘʷ 

ʩʪʘʜʠʷ ʨʦʩʪʘ ʩʦʨʛʦ ʥʘʯʥʝʪʩʷ ʧʨʠʤʝʨʥʦ ʯʝʨʝʟ 50-60 ʜʥʝʡ ʧʦʩʣʝ ʧʦʷʚʣʝʥʠʷ ʚʩʭʦʜʦʚ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʢʦʨʨʝʢʪʠʨʦʚʢʘ ʜʘʪʳ ʧʦʩʘʜʢʠ ʩʦʨʛʦ ʤʦʞʝʪ ʧʦʤʦʯʴ ʠʟʙʝʞʘʪʴ ʩʪʨʝʩʩʘ ʠ 

ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʧʦʪʝʨʶ ʫʨʦʞʘʷ. 

ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʢʫʣʴʪʫʨ ʜʣʷ ʧʦʣʫʟʘʩʫʰʣʠʚʳʭ ʪʨʦʧʠʢʦʚ (ICRISAT) ʩʦʟʜʘʣ leasyscanï  

ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʫʶ ʠ ʪʦʯʥʫʶ ʧʣʘʪʬʦʨʤʫ ʬʝʥʦʤʠʢʠ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʧʦʤʦʯʴ ʚ 

ʘʥʘʣʠʟʝ ʧʨʠʟʥʘʢʦʚ ʞʘʨʦʩʪʦʡʢʦʩʪʠ ʫ ʩʦʨʛʦ ʥʘ ʩʪʘʜʠʠ ʧʨʦʨʦʩʪʢʦʚ ʜʦ ʥʘʯʘʣʴʥʦʡ 

ʚʝʛʝʪʘʮʠʦʥʥʦʡ ʩʪʘʜʠʠ (30-40 ʜʥʝʡ). ʕʪʘ ʫʩʪʘʥʦʚʢʘ ʤʦʞʝʪ ʧʨʝʜʦʩʪʘʚʠʪʴ ʥʦʚʫʶ 

ʚʦʟʤʦʞʥʦʩʪʴ ʜʣʷ ʟʘʭʚʘʪʘ 3D-ʠʟʦʙʨʘʞʝʥʠʡ. ʆʯʝʥʴ ʥʝʤʥʦʛʠʝ ʣʠʥʠʠ ʩʦʨʛʦ (RTx430, 

BTx3197, RTx7000 ʠ B35) ʙʳʣʠ ʠʟʫʯʝʥʳ ʥʘ ʧʨʝʜʤʝʪ ʞʘʨʦʩʪʦʡʢʦʩʪʠ.  

ʀʥʪʝʨʝʩʥʦʡ ʦʙʣʘʩʪʴʶ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʢʦʪʦʨʫʶ ʝʱʝ ʧʨʝʜʩʪʦʠʪ ʠʟʫʯʠʪʴ, ʷʚʣʷʶʪʩʷ 

ʮʠʪʦʧʣʘʟʤʘʪʠʯʝʩʢʠʝ ʵʬʬʝʢʪʳ ʥʘ ʞʘʨʦʩʪʦʡʢʦʩʪʴ ʫ ʩʦʨʛʦ. ʋ ʩʦʨʛʦ ʝʩʪʴ ʦʢʦʣʦ ʧʷʪʠ 

ʨʘʟʣʠʯʥʳʭ ʣʠʥʠʡ ʮʠʪʦʧʣʘʟʤʘʪʠʯʝʩʢʦʡ ʤʫʞʩʢʦʡ ʩʪʝʨʠʣʴʥʦʩʪʠ (CMS); CMS A1 ʰʠʨʦʢʦ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʚʦ ʚʩʝʤ ʤʠʨʝ, ʘ ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʨʫʛʠʭ ʣʠʥʠʡ 

ʎʄʉ ʦʮʝʥʠʚʘʶʪʩʷ ʜʣʷ ʠʭ ʢʦʤʤʝʨʯʝʩʢʦʡ ʛʠʙʨʠʜʥʦʡ ʩʝʣʝʢʮʠʠ (GovindarajPers.Commn.).  

ɼʚʝ ʣʠʥʠʠ, B35 ʠ BTx3197, ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʚ ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʦʚ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ 

ʚʳʩʦʢʠʤ ʪʝʤʧʝʨʘʪʫʨʘʤ ʚ ʧʨʦʛʨʘʤʤʘʭ ʫʣʫʯʰʝʥʠʷ ʩʦʨʛʦ [63,64]. ɾʘʨʦʩʪʦʡʢʦʩʪʴ ʠ 

ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʦʩʪʴ ʷʚʣʷʶʪʩʷ ʥʝʟʘʚʠʩʠʤʳʤʠ ʧʨʠʟʥʘʢʘʤʠ, ʦʜʥʘʢʦ, ʨʘʟʜʝʣʝʥʠʝ 
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ʩʤʝʰʠʚʘʶʱʠʭ ʵʬʬʝʢʪʦʚ ʚʦ ʚʨʝʤʷ ʦʮʝʥʢʠ ʩʝʣʝʢʮʠʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ ʠʭ ʦʪʙʦʨʘ ʷʚʣʷʝʪʩʷ 

ʩʣʦʞʥʦʡ ʟʘʜʘʯʝʡ. ʕʪʦʪ ʩʤʝʰʠʚʘʶʱʠʡ ʵʬʬʝʢʪ ʪʘʢʞʝ ʧʨʝʜʧʦʣʘʛʘʝʪ, ʯʪʦ ʦʪʙʦʨ ʥʘ 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʟʘʩʫʭʝ ʪʨʘʜʠʮʠʦʥʥʦ ʫʣʫʯʰʘʝʪ ʞʘʨʦʩʪʦʡʢʦʩʪʴ ʫ ʩʦʨʛʦ. ʇʨʝʜʣʦʞʝʥʥʘʷ 

ʫʯʝʥʳʤʠ [65] ʩʭʝʤʘ ʩʝʣʝʢʮʠʠ ʥʘʭʦʜʠʪʩʷ ʥʘ ʨʘʥʥʠʭ ʩʪʘʜʠʷʭ ʧʦʥʠʤʘʥʠʷ ʩʧʝʢʪʨʘ 

ʠʟʤʝʥʯʠʚʦʩʪʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʢ ʢʦʤʧʣʝʢʩʫ ʩʪʨʝʩʩʦʚʳʭ ʬʘʢʪʦʨʦʚ ʠ ʤʦʞʝʪ 

ʙʳʪʴ ʫʣʫʯʰʝʥʘ ʩ ʧʦʤʦʱʴʶ ʵʬʬʝʢʪʠʚʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʩʢʨʠʥʠʥʛʘ (ʨʠʩʫʥʦʢ 2). 

 
 

ʈʠʩʫʥʦʢ 2 ï ʉʭʝʤʘ ʩʝʣʝʢʮʠʠ ʩʪʨʝʩʩʦʫʩʪʦʡʯʠʚʳʭ ʩʦʨʪʦʚ ʩʦʨʛʦ 

 

ʇʨʝʜʣʘʛʘʝʤʳʝ ʚʳʰʝ ʩʝʣʝʢʮʠʦʥʥʳʝ ʧʦʜʭʦʜʳ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʩʦʨʪʦʚ ʩʦʨʛʦ, 

ʫʩʪʦʡʯʠʚʳʭ ʢ ʩʪʨʝʩʩʘʤ ʚʟʷʪʦ ʠʟ Govindarajetal. [65].  

ʈʳʥʦʢ ʩʦʨʛʦ ʚ ʂʘʟʘʭʩʪʘʥʝ ʠ ʈʦʩʩʠʠ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʜʠʥʘʤʠʯʥʦʝ ʨʘʟʚʠʪʠʝ, 

ʧʦʜʯʝʨʢʥʫʪʦʝ ʨʘʩʪʫʱʠʤ ʠʥʪʝʨʝʩʦʤ ʩʦ ʩʪʦʨʦʥʳ ʘʛʨʘʨʥʦʛʦ ʩʝʢʪʦʨʘ. ʉ ʫʯʝʪʦʤ 

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʠ ʫʚʝʣʠʯʝʥʠʷ ʧʣʦʱʘʜʝʡ ʧʦʜ ʧʦʩʝʚʳ, ʩʦʨʛʦ ʩʪʘʥʦʚʠʪʩʷ 

ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʡ ʘʣʴʪʝʨʥʘʪʠʚʦʡ ʪʨʘʜʠʮʠʦʥʥʳʤ ʟʝʨʥʦʚʳʤ ʢʫʣʴʪʫʨʘʤ. ʉʣʦʞʥʳʝ 

ʀʩʪʦʯʥʠʢʠ ʩʪʨʝʩʩʦʫʩʪʦʡʯʠʚʦʩʪʠ 

ʊʦʣʝʨʘʥʪʥʳʝ 

ʢʫʣʴʪʫʨʳ 

QTLs/ʄʘʨʢʝʨʳ/ɻʝʥʳ/ɸʣʣʝʣʠ ʈʝʩʫʨʩʳ ʟʘʨʦʜʳʰʝʚʦʡ 

ʧʣʘʟʤʳ: ʩʝʣʝʢʮʠʦʥʥʳʝ 

ʣʠʥʠʠ, ʧʦʧʫʣʷʮʠʠ, 

ʣʘʥʜʨʘʩʳ ʠ ʜʠʢʠʝ 

ʩʦʨʦʜʠʯʠ 

ʇʆɼʍʆɼʓ 

ɻʝʥʦʤʥʘʷ ʩʝʣʝʢʮʠʷ ʌʠʟʠʦʣʦʛʠʯʝʩʢʠʝ 

ʧʨʠʟʥʘʢʠ ï ʦʩʥʦʚʘ 

ʩʝʣʝʢʮʠʠ 

ɻʝʥʥʘʷ ʠʥʞʝʥʝʨʠʷ ʊʨʘʜʠʮʠʦʥʥʘʷ 

ʩʝʣʝʢʮʠʷ 

ʀʥʪʝʛʨʠʨʦʚʘʥʥʳʡ ʩʝʣʝʢʮʠʦʥʥʳʡ ʧʦʜʭʦʜ 

ʉʢʨʠʥʠʥʛ ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʨʝʜʝ/ʢʦʤʧʣʝʢʩ ʩʨʝʜʦʚʳʭ ʬʘʢʪʦʨʦʚ 

ʉʪʨʝʩʩʦʫʩʪʦʡʯʠʚʳʝ ʛʝʥʦʪʠʧʳ/ʩʦʨʪʘ/ʛʠʙʨʠʜʳ 
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ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʧʦʩʣʝʜʥʠʭ ʣʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʚʥʝʜʨʝʥʠʶ ʥʦʚʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʠ ʤʝʪʦʜʦʚ ʘʛʨʦʥʦʤʠʯʝʩʢʦʛʦ ʤʝʥʝʜʞʤʝʥʪʘ, ʯʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʧʦʚʳʩʠʣʦ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʧʨʦʜʫʢʮʠʠ.ʂʣʶʯʝʚʳʤʠ ʪʨʝʥʜʘʤʠ ʦʩʪʘʶʪʩʷ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ 

ʟʘʩʫʭʘʤ ʠ ʫʣʫʯʰʝʥʥʳʝ ʘʛʨʦʥʦʤʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʢʦʪʦʨʳʝ ʜʝʣʘʶʪ ʩʦʨʛʦ 

ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʢʫʣʴʪʫʨʥʳʤ ʚʳʙʦʨʦʤ ʜʣʷ ʬʝʨʤʝʨʦʚ. ʊʘʢʞʝ ʦʪʤʝʯʘʝʪʩʷ ʘʢʪʠʚʥʦʝ ʨʘʟʚʠʪʠʝ 

ʵʢʩʧʦʨʪʘ, ʯʪʦ ʦʪʢʨʳʚʘʝʪ ʥʦʚʳʝ ʛʦʨʠʟʦʥʪʳ ʜʣʷ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ [66]. 

ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ ʥʘʫʯʥʦʝ ʫʯʨʝʞʜʝʥʠʝ çʈʦʩʩʠʡʩʢʠʡ 

ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠ ʧʨʦʝʢʪʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ ʩʦʨʛʦ ʠ ʢʫʢʫʨʫʟʳè 

ʷʚʣʷʝʪʩʷ ʚʝʜʫʱʠʤ ʮʝʥʪʨʦʤ ʧʦ ʧʨʦʚʝʜʝʥʠʶ ʧʨʠʢʣʘʜʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʨʘʙʦʪ ʚ ʦʙʣʘʩʪʠ 

ʛʝʥʥʦʡ ʠ ʢʣʝʪʦʯʥʦʡ ʠʥʞʝʥʝʨʠʠ ʨʘʩʪʝʥʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʩʦʟʜʘʥʠʝ ʥʘ ʵʪʦʡ ʦʩʥʦʚʝ ʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʳʭ, ʫʩʢʦʨʝʥʥʳʭ ʤʝʪʦʜʦʚ ʩʝʣʝʢʮʠʠ ʦʨʠʛʠʥʘʣʴʥʦʛʦ ʛʝʥʦʬʦʥʜʘ ʜʣʷ ʚʳʚʝʜʝʥʠʷ 

ʥʦʚʳʭ ʩʦʨʪʦʚ ʠ ʛʠʙʨʠʜʦʚ ʩʦʨʛʦʚʳʭ ʢʫʣʴʪʫʨ, ʢʫʢʫʨʫʟʳ ʠ ʢʦʨʤʦʚʳʭ ʪʨʘʚ, ʘʜʘʧʪʠʨʦʚʘʥʥʳʭ ʢ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʙʠʦʪʠʯʝʩʢʠʤ ʠ ʘʙʠʦʪʠʯʝʩʢʠʤ ʬʘʢʪʦʨʘʤ ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʟʘʩʫʰʣʠʚʳʭ 

ʨʘʡʦʥʦʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ.ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʤʝʪʦʜʦʚ ʩʝʣʝʢʮʠʠ ʩʦʨʛʦ 

ʠ ʢʫʢʫʨʫʟʳ ʥʘ ʦʩʥʦʚʝ ʩʦʚʨʝʤʝʥʥʳʭ ʜʦʩʪʠʞʝʥʠʡ ʛʝʥʝʪʠʢʠ ʠ ʙʠʦʪʝʭʥʦʣʦʛʠʠ (ʛʝʥʥʘʷ ʠ 

ʢʣʝʪʦʯʥʘʷ ʠʥʞʝʥʝʨʠʷ, ʘʧʦʤʠʢʩʠʩ, ʛʘʧʣʦʠʜʠʷ, ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʡ ʤʫʪʘʛʝʥʝʟ, ʧʦʣʠʧʣʦʠʜʠʷ 

ʠ ʜʨ.) ʩʦʟʜʘʥʘ ʣʠʥʝʡʢʘ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ, ʫʩʪʦʡʯʠʚʳʭ ʢ ʩʪʨʝʩʩʦʚʳʤ ʬʘʢʪʦʨʘʤ ʩʨʝʜʳ 

ʩʦʨʪʦʚ ʟʝʨʥʦʚʦʛʦ ʩʦʨʛʦ: ɸʛʘʪ, ɸʤʝʪʠʩʪ, ʄʝʣʦʜʠʷ, ɸʤʫʣʝʪ, ʉʦʨʜʘʥ, ɸʚʘʥʩ ʠ ʜʨ. [67]. 

ɺʧʝʨʚʳʝ ʚ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʩʪʝʧʥʦʡ ʟʦʥʳ 

ʉʝʚʝʨʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ ʚ ʊʆʆ çʅʇʎɿʍ ʠʤ. ɸ.ʀ. ɹʘʨʘʝʚʘè ʧʨʦʚʦʜʠʪʩʷ ʧʦʣʥʦʤʘʩʰʪʘʙʥʘʷ 

ʩʝʣʝʢʮʠʷ ʥʦʚʳʭ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ ʠ ʘʜʘʧʪʠʨʦʚʘʥʥʳʭ ʢ ʩʪʨʝʩʩʦʚʳʤ ʬʘʢʪʦʨʘʤ ʚʥʝʰʥʝʡ 

ʩʨʝʜʳ ʩʦʨʪʦʚ ʠ ʛʠʙʨʠʜʦʚ ʩʦʨʛʦ ʟʝʨʥʦʚʦʛʦ ʠ ʢʦʨʤʦʚʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʩʦʨʪʦʦʙʨʘʟʮʦʚ, ʣʠʥʠʡ ʟʘʨʫʙʝʞʥʦʡ ʠ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʩʝʣʝʢʮʠʠ.  ɺ ʨʝʟʫʣʴʪʘʪʝ ʙʳʣʠ 

ʨʘʟʨʘʙʦʪʘʥʳ ʧʘʨʘʤʝʪʨʳ ʩʝʣʝʢʮʠʦʥʥʦʡ ʤʦʜʝʣʠ ʩʦʨʪʦʚ ʩʦʨʛʦ ʜʣʷ ʫʩʣʦʚʠʡ ʉʝʚʝʨʥʦʛʦ 

ʂʘʟʘʭʩʪʘʥʘ. ʕʪʦ ʩʦʨʪʘ ï ʨʘʥʥʝʩʧʝʣʳʝ (100-110 ʜʥʝʡ ʜʦ ʚʦʩʢʦʚʦʡ ʩʧʝʣʦʩʪʠ ʩʝʤʷʥ) ʠ 

ʩʨʝʜʥʝʩʧʝʣʳʝ (110-120 ʜʥʝʡ), ʦʪʣʠʯʘʶʪʩʷ ʚʳʩʦʢʦʡ ʟʝʨʥʦʚʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ, ʯʪʦ 

ʧʦʚʳʰʘʝʪ ʢʦʨʤʦʚʫʶ ʮʝʥʥʦʩʪʴ ʟʝʣʝʥʦʡ ʤʘʩʩʳ ʠ ʩʠʣʦʩʘ. ʆʙʣʘʜʘʶʪ ʚʳʩʦʢʦʡ 

ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʦʩʪʴʶ, ʪʦʣʝʨʘʥʪʝʥ ʢ ʢʨʘʩʥʦʡ ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʧʷʪʥʠʩʪʦʩʪʠ ʠ ʛʦʣʦʚʥʝ, ʘ 

ʪʘʢʞʝ ʫʩʪʦʡʯʠʚʳ ʢ ʧʦʣʝʛʘʥʠʶ [68]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʟʘʩʫʭʘ ʠ ʩʪʨʝʩʩ, ʚʳʟʚʘʥʥʳʡ ʚʳʩʦʢʠʤʠ ʪʝʤʧʝʨʘʪʫʨʘʤʠ, ʦʢʘʟʳʚʘʶʪ 

ʟʥʘʯʠʪʝʣʴʥʦʝ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʨʘʟʣʠʯʥʳʝ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ, ʛʝʥʝʪʠʯʝʩʢʠʝ ʠ 

ʤʦʣʝʢʫʣʷʨʥʳʝ ʠʟʤʝʥʝʥʠʷ, ʢʦʪʦʨʳʝ ʦʪʨʠʮʘʪʝʣʴʥʦ ʩʢʘʟʳʚʘʶʪʩʷ ʥʘ ʨʦʩʪʝ, ʨʘʟʚʠʪʠʠ, 

ʫʨʦʞʘʡʥʦʩʪʠ ʠ ʢʦʤʧʦʥʝʥʪʘʭ ʫʨʦʞʘʡʥʦʩʪʠ ʩʦʨʛʦ. ʋʩʪʦʡʯʠʚʦʩʪʴ ʙʫʜʫʱʠʭ ʩʦʨʪʦʚ ʠ 

ʛʠʙʨʠʜʦʚ ʩʦʨʛʦ ʢ ʠʟʤʝʥʝʥʠʶ ʢʣʠʤʘʪʘ ʤʦʞʥʦ ʧʦʚʳʩʠʪʴ, ʣʫʯʰʝ ʧʦʥʠʤʘʷ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ 

ʠ ʤʦʣʝʢʫʣʷʨʥʳʝ ʦʩʥʦʚʳ ʫʩʪʦʡʯʠʚʦʩʪʠ ʠʣʠ ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʠ. ʄʝʭʘʥʠʟʤʳ ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʠʣʠ ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʠ ʢ ʟʘʩʫʭʝ ʠʣʠ ʩʪʨʝʩʩʫ, ʚʳʟʚʘʥʥʦʤʫ ʚʳʩʦʢʠʤʠ ʪʝʤʧʝʨʘʪʫʨʘʤʠ, 

ʫʢʘʟʳʚʘʶʪ ʥʘ ʪʦ, ʯʪʦ ʤʝʭʘʥʠʟʤʳ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʘʙʠʦʪʠʯʝʩʢʦʤʫ ʩʪʨʝʩʩʫ ʫ ʩʦʨʛʦ ʠʟʫʯʝʥʳ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʣʘʙʦ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʨʠʩʦʤ ʠʣʠ ʧʰʝʥʠʮʝʡ ʠ ʪʨʝʙʫʝʪ ʙʦʣʝʝ ʜʝʪʘʣʴʥʦʛʦ 

ʠʟʫʯʝʥʠʷ ʚʥʦʚʴ ʩʦʟʜʘʥʥʳʭ ʩʦʨʪʦʚ ʚ ʨʘʤʢʘʭ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʨʪʦʠʩʧʳʪʘʥʠʷ. 

ɹʣʘʛʦʜʘʨʥʦʩʪʠ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʚʳʧʦʣʥʝʥʳ ʚ ʨʘʤʢʘʭ ʛʨʘʥʪʦʚʦʛʦ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ 

ʂʦʤʠʪʝʪʘ ʧʦ ʥʘʫʢʝ ʄʠʥʠʩʪʝʨʩʪʚʘ ʥʘʫʢʠ ʠ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ,  

ʛʨʘʥʪ ʀʈʅ AP23489478 çʕʢʦʣʦʛʠʯʝʩʢʦʝ ʠʩʧʳʪʘʥʠʝ ʩʦʨʪʦʚ ʟʝʨʥʦʚʦʛʦ ʩʦʨʛʦ ʦʪʝʯʝʩʪʚʝʥʥʦʡ 

ʠ ʟʘʨʫʙʝʞʥʦʡ ʩʝʣʝʢʮʠʠ ʥʘ ʟʘʩʦʣʝʥʥʳʭ ʧʦʯʚʘʭ ʨʠʩʦʚʳʭ ʩʠʩʪʝʤ ʂʘʟʘʭʩʪʘʥʩʢʦʛʦ 

ʇʨʠʘʨʘʣʴʷè, 2024-20256 ʛ.ʛ. 
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 ʤʘʛʠʩʪʨʽ שʳʣʳʤʜʘʨʳʥʳס ʳסɸ., ʘʫʳʣ ʰʘʨʫʘʰʳʣʳ.פ ʘʡʤʦʣʜʘʝʚʘפ

 

ϧʦʨϨʳʪ ɸʪʘ ʘʪʳʥʜʘϤʳ ϧʳʟʳʣʦʨʜʘ ʫʥʠʚʝʨʩʠʪʝʪʽ, ϧʳʟʳʣʦʨʜʘ, ϧʘʟʘϨʩʪʘʥ  

 

ɸשʜʘʪʧʘ. ɸʨʘʣ ʪʝשʽʟʽʥʽש ʪʘʨʪʳʣʫʳʥʘ ʙʘʡʣʘʥʳʩʪʳ  ʘʡʤʘץʪʳש ʢװʨʽʰ ʞװʡʝʣʝʨʽʥʜʝ ʪײʟʜʘʥסʘʥ 

ʪʦʧʳʨʘץʪʘʨʜʳש ʢᴇʣʝʤʽ ײʣסʘʶʜʘ, ʦʣ ᴇʟ ʢʝʟʝʛʽʥʜʝ ʤʘʣ ʰʘʨʫʘʰʳʣʳסʳ ʩʘʣʘʩʳʥ ײץʥʘʨʣʳ ʤʘʣ 

ʘʟʳסʳʤʝʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫʛʝ ʪʠʽʩʪʽ ʙײʨʳʥ ʘʫʜʘʥʜʘʩʪʳʨʳʣסʘʥ ʜᴅʥʜʽ ʜʘץʳʣʜʘʨʜʳ ᴇʩʽʨʫʜʽ ץʠʳʥʜʘʪʳʧ 

ʞʽʙʝʨʜʽ. פʫʘשʰʳʣʳץ ʧʝʥ ʪʦʧʳʨʘץ ʪײʟʜʳʣʳסʳ ʞʘסʜʘʡʳʥʜʘ ʢװʟʜʽʢ ʞᴅʥʝ ʞʘʟʜʳץ ʙʠʜʘʡ, ʘʨʧʘ ʩʝʢʽʣʜʽ 

ʥʝʛʽʟʛʽ ʜᴅʥʜʽ ʤʘʣʘʟʳץʪʳץ ʜʘץʳʣʜʘʨ ʪᴇʤʝʥ ᴇʥʽʤʜʽʣʽʢ ʢᴇʨʩʝʪʫʜʝ. פʘʣʳʧʪʘʩץʘʥ ץʠʳʥ ʞʘסʜʘʡʜʘ ʢװʨʽʰ 

ʘʫʳʩʧʘʣʳ ʝʛʽʩʽʥʜʝ, ᴅʩʽʨʝʩʝ ʪʦʟסʘʥ ʞᴅʥʝ ʪײʟʜʘʥסʘʥ ʞʝʨʣʝʨʜʝ ᴇʩʽʧ, ᴇʥʽʤ ʙʝʨʝʪʽʥ ץʫʘשʰʳʣʳץץʘ 

ʪᴇʟʽʤʜʽ ʞʦסʘʨʳᴇʥʽʤʜʽ ʜʘץʳʣʜʘʨʜʳ ʘʫʳʣʰʘʨʫʘʰʳʣʳץ ᴇʥʜʽʨʽʩʽʥʝ ʞʳʣʜʘʤ ʝʥʛʽʟʫ ץʘʞʝʪ.ʆʩʳ 

ʤᴅʩʝʣʝʥʽ ʰʝʰʫʜʽש ʝש ʪʠʽʤʜʽ ʞᴅʥʝ  ʞʳʣʜʘʤ ʞʦʣʳ ʜᴅʥʽ ʪʘסʘʤʜʳץ ʞᴅʥʝ ʤʘʣʘʟʳץʪʳץ ʤʘץʩʘʪץʘ 

ʧʘʡʜʘʣʘʥʳʣʘʪʳʥ , ʩʦʥʜʘʡ-ʘץ ʢʨʘʭʤʘʣ ʞᴅʥʝ ʙʠʦʵʪʘʥʦʣ ʘʣʫסʘ ץʦʣʜʘʥʳʣʘʪʳʥ ʜᴅʥʜʽʢ ײץʤʘʡʜʳש 

ʩʦʨʪʪʘʨʳ ʤʝʥ ʩʦʨʪװʣʛʽʣʝʨʽʥ ʵʢʦʣʦʛʠʷʣʳץ ʩʦʨʪʩʳʥʘʫ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɹײʣ ʜʘץʳʣ ᴇʟʽʥʽש  

ʤʘʣʘʟʳץʪʳײץ ץʥʜʳʣʳסʳ ʞᴅʥʝ ץʘʨʘʧʘʡʳʤʜʳʣʳסʳ ʝʩʝʙʽʥʝʥ ʞʦסʘʨʳ ʧʘʡʜʘʣʳʣʳץ ᴅʣʝʫʝʪʽʥʝ ʠʝ, ʢʝʟ 

ʢʝʣʛʝʥ ʘʫʘ-ʨʘʡʳ ʞʘסʜʘʡʳʥʜʘ ʞʦסʘʨʳ ᴇʥʽʤʜʽʣʽʢ ץʘʣʳʧʪʘʩʪʳʨʫסʘ ץʘʙʽʣʝʪʪʽ. 

ɹײʣ ʰʦʣʫʜʘ ʩʪʨʝʩʪʽʢ ʬʘʢʪʦʨʣʘʨʜʳש ʜᴅʥʜʽʢ ײץʤʘʡ ᴇʩʽʤʜʽʛʽʥʽש ᴇʩʫʽ ʤʝʥ ʜʘʤʫʳʥʘ, ʜᴅʥ 

ʙʘʡʣʘʫʳʥʘ, ᴇʥʽʤʜʽʣʽʛʽʥʝ ᴅʩʝʨʽ ʞʘʡʣʳ ᴇʪʢʝʥ ʢʝʟʝשʜʝʛʽ ʞᴅʥʝ ʟʘʤʘʥʘʫʠ ʟʝʨʪʪʝʫʣʝʨ ʥᴅʪʠʞʝʣʝʨʽ 

 ʤʝʭʘʥʠʟʤʜʝʨʽ ץʬʠʟʠʦʣʦʛʠʷʣʳ שʪʳץʪʳʣʳץʨʘײʘ ʪסʩʪʨʝʩʪʽʢ ʬʘʢʪʦʨʣʘʨ ,ץʘʥ. ʉʦʥʜʘʡ-ʘסʘʨʘʩʪʳʨʳʣץ

ʤʝʥ ʛʝʥʝʪʠʢʘʣʳץ ʥʝʛʽʟʽ ʞʘʡʣʳ ʤᴅʣʽʤʝʪʪʝʨ ʙʝʨʽʣʛʝʥ. ʆʥʘʥ ʙʘʩץʘ, ʘʚʪʦʨʣʘʨ  ʙʝʡʽʤʜʽʣʽʢʢʝ  

ʙʘסʳʪʪʘʣסʘʥ ʩʝʣʝʢʮʠʷ ʙʘסʜʘʨʣʘʤʘʣʘʨʳʥʜʘ ʧʘʡʜʘʣʘʥʫ װʰʽʥ ײץʤʘʡʜʳש ʪװʨʣʽ ײʨʳץʪʳץ ʧʣʘʟʤʘʩʳ 

ʘʨʘʩʳʥʘʥ  ץʫʘשʰʳʣʳץץʘ ʪᴇʟʽʤʜʽ ʛʝʥʦʪʠʧʪʝʨʜʽ ʘʡʳʨʫ ʢʝʟʽʥʜʝ ʙʽʨʰʘʤʘ ʦʣץʳʣʳץʪʘʨ ʙʘʨ ʝʢʝʥʽʥ 

ʘʥʳץʪʘʜʳ. 

ʊʽʨʝʢ ʩᴇʟʜʝʨ: ʜᴅʥʜʽʢ ײץʤʘʡ, ʩʝʣʝʢʮʠʷ, ʙʝʡʽʤʜʽʣʽʢ, ʛʝʥʦʪʠʧ, ʩʦʨʪ, ʽʨʽʢʪʝʫ, ץʫʘשʰʳʣʳץץʘ 

ʪᴇʟʽʤʜʽʣʽʢ, ʳʩʪʳץץʘ ʪᴇʟʽʤʜʽʣʽʢ. 
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Abstract. Due to the drying up of the Aral Sea, the area of   saline land in rice systems is growing 

in the region, which makes it difficult to cultivate previously zoned grain crops, which should provide the 

livestock industry with concentrated feed. The main grain crops as winter and spring wheat, barley due to 

drought and soil salinity show low yields. Under the current conditions, it is necessary to quickly 
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introduce drought-resistant, highly productive crops into agricultural production that can grow in 

conditions of rice crop rotation, especially on marginal and saline lands. The most effective and rapid 

solution to this problem is the environmental testing of varieties and varieties of grain sorghum, the grain 

of which is used for food and feed purposes, as well as for the production of starch and bioethanol. In 

addition, this crop has a high potential for usefulness due to its unpretentiousness and feed value, it is able 

to form a high yield under any weather conditions. This review reviews previous and current research on 

the effects of stressors on plant growth and development, grain filling, and grain sorghum yield. 

Physiological mechanisms and genetic basis of resistance to stress factors are also considered. In addition, 

the authors identified some gaps in the isolation of drought-tolerant genotypes among a variety of 

sorghum germplasm for use in adaptive breeding programs. 

Keywords: grain sorghum, selection, adaptability, genotype, variety, selection, drought 

resistance, heat resistance. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʠʚʦʜʠʪʩʷ ʦʧʠʩʘʥʠʝ ʥʦʚʦʛʦ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʠ  

ʚʳʩʦʢʦʙʝʣʢʦʚʦʛʦ ʩʦʨʪʘ ʩʦʠ ʄʠʣʢʘ, ʩ ʥʠʟʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʪʘʥʠʥʦʚ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʛʦ ʜʣʷ 

ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʚ ʯʘʩʪʥʦʩʪʠ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʳʨʘ ʊoʬʫ. ʅʦʚʳʡ ʩʦʨʪ ʄʠʣʢʘ ʧʦʜ 

ʩʝʣʝʢʮʠʦʥʥʳʤ ʥʦʤʝʨʦʤ ˉɾ8/2ɸ  ʩʦʟʜʘʥ  ʤʝʪʦʜʦʤ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʦʪʙoʨʘ ʠʟ ʛʠʙʨʠʜʥʦʡ 

ʧʦʧʫʣʷʮʠʠ ʕʚʨʠʢʘ 357 (ʂʘʟʘʭʩʪʘʥ) ʭ ʇʝʨʠʟʘʪ (ʂʘʟʘʭʩʪʘʥ). ʇʦʟʜʥʝʩʧʝʣʳʡ ʩʦʨʪ ʩ ʚʝʛʝʪʘʮʠʦʥʥʳʤ 

ʧʝʨʠʦʜʦʤ 142-145 ʩʫʪʦʢ. ʊʠʧ ʨoʩʪʘ ʠʥʜʝʪʝʨʤʠʥʘʥʪʥʳʡ, ʚʳʩoʪʘ 110-120 ʩʤ. ʉʝʨʘʷ oʢʨʘʩʢʘ 

oʧʫʰʝʥʠʷ, oʢʨʘʩʢʘ ʩʝʤʷʥ -ʞʝʣʪʘʷ, ʮʚʝʪ ʨʫʙʯʠʢʘ ï ʞʝʣʪʳʡ. ʉʨʝʜʥʷʷ ʫʨʦʞʘʡʥʦʩʪʴ ʟʘ ʛʦʜʳ 

ʢoʥʢʫʨʩʥʦʛʦ ʠʩʧʳʪʘʥʠʷ  ʩoʩʪʘʚʠʣʘ  47,4  ʮ/ʛʘ, ʤʘʩʩʘ 1000 ʩʝʤʷʥ ï 165-170 ʛ,   ʩoʜʝʨʞʘʥʠʝ ʙʝʣʢʘ ʚ 

ʟʝʨʥʝ  40,9 %, ʩoʜʝʨʞʘʥʠʝ ʤʘʩʣʘ  21,8 %.  ʉʦʨʪ ʄʠʣʢʘ ʫʩʪoʡʯʠʚ ʢ ʨʘʩʪʨʝʩʢʠʚʘʥʠʶ,  ʫʤʝʨʝʥʥo 

ʫʩʪoʡʯʠʚ ʢ ʧoʣʝʛʘʥʠʶ. ʉʦʨʪ ʧʦ ʧʘʨʘʤʝʪʨʘʤ ʩʦʜʝʨʞʘʥʠʷ ʙʝʣʢʘ, ʥʠʟʢʦʤʫ ʩʦʜʝʨʞʘʥʠʶ ʪʘʥʠʥʦʚ 

ʧʦʜʭʦʜʠʪ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʦʣʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʩʳʨʘ ʊʦʬʫ. ɺ 2020 ʛʦʜʫ ʧʝʨʝʜʘʥ ʥʘ 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʩʦʨʪʦʠʩʧʳʪʘʥʠʝ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʨʝʢʦʤʝʥʜʘʮʠʠ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ 

ʜʣʷ ɸʣʤʘʪʠʥʩʢʦʡ, ɾʝʪʳʩʫʩʢʦʡ, ʂʳʟʳʣʦʨʜʠʥʩʢʦʡ, ʊʫʨʢʝʩʪʘʥʩʢʦʡ ʦʙʣʘʩʪʝʡ ʂʘʟʘʭʩʪʘʥʘ.  ɺ 2023-

2024 ʛʦʜʘʭ ʩʦʨʪ ʧʨʦʭʦʜʠʣ ʠʩʧʳʪʘʥʠʷ ʥʘ ʩʪʘʮʠʦʥʘʨʝ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʟʝʤʣʝʜʝʣʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʦʷ, ʩʦʨʪ, ʩʝʣʝʢʮʠʷ, ʢʘʯʝʩʪʚo ʩʝʤʷʥ, ʪoʬʫ. 

 

ʉʦʷ (Glycine max (L.) Merrill ) ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʢʫʣʴʪʫʨ ʚ ʤʠʨʝ, ʢʦʪʦʨʘʷ 

ʨʘʟʚʠʚʘʝʪʩʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩ ʚʦʟʨʘʩʪʘʶʱʠʤ ʩʧʨʦʩʦʤ ʢʘʢ ʚʳʩʦʢʦʙʝʣʢʦʚʳʡ ʧʨʦʜʫʢʪ.  

ʀʤʝʝʪ  ʩʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ (20-53%), ʧʦʟʚʦʣʷʶʱʝʝ ʙʳʪʴ ʥʘ ʨʘʚʥʝ ʪʘʢʠʭ ʧʨʦʜʫʢʪʦʚ ʢʘʢ ʤʷʩʦ,   

ʤʦʣʦʯʥʳʝ ʠʟʜʝʣʠʷ, ʦʪʭʦʜʳ  ʫʧʦʪʨʝʙʣʷʶʪ ʚ  ʢʦʨʤʦʧʨʦʠʟʚʦʜʩʪʚʝ (ʩʝʥʦ, ʩʠʣʦʩ, ʰʨʦʪʳ) ʩ 

ʚʳʩʦʢʠʤ ʧʨʦʮʝʥʪʦʤ  ʛʣʠʮʠʥʠʥʘ ʠ ɓ-ʢʦʥʛʣʠʮʠʥʠʥʘ (70%) ʚ ʟʘʧʘʩʥʳʭ ʙʝʣʢʘʭ ʩʝʤʷʥ. ʊʘʢ ʞʝ  

ʧʦʯʪʠ ʚ ʧʷʪʴ ʨʘʟ  ʚʳʰʝ ʫ ʟʣʘʢʦʚʳʭ ʢʫʣʴʪʫʨ  (ʧʰʝʥʠʮʘ, ʷʯʤʝʥ,ɹ ʢʫʢʫʨʫʟʘ, ʨʠʩ),  ʧʦ 

ʩʦʩʪʘʚʫ ʥʝʟʘʤʝʥʠʤʳʭ ʘʤʠʥʦʢʠʩʣʦʪ - 8-9 ʨʘʟ. ʉʦʜʝʨʞʘʥʠʶ ʘʤʠʥʦʢʠʩʣʦʪ  ʧʦʜʭʦʜʠʪ ʢ 

ʷʠʯʥʦʤʫ. ɺ ʜʘʥʥʦʝ ʚʨʝʤʷ ʠʜʝʪ ʩʧʨʦʩ ʥʘ ʩʦʝʚʳʝ ʧʨʦʜʫʢʪʳ ʠ ʧʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦ ʝʝ 

ʧʨʦʠʟʚʦʜʩʪʚʦ. 2/3 ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʘʰʥʠ ʟʘʥʠʤʘʝʪ ʩʦʷ, ʧʨʦʠʟʚʦʜʩʪʚʦ ʢʦʪʦʨʦʡ 

ʩʦʩʨʝʜʦʪʦʯʝʥʦ ʚ ʥʝʙʦʣʴʰʦʡ ʛʨʫʧʧʝ ʩʪʨʘʥ. ʇʦ ʧʨʦʛʥʦʟʘʤ ʚ ʙʫʜʫʱʝʤ  ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʙʝʣʢʦʚʳʭ ʧʨʦʜʫʢʪʦʚ ʧʦʜʥʠʤʝʪʩʷ  ʥʘ 1,1% ʚ ʛʦʜ ʠ ʢ 2031 ʛʦʜʫ ʜʦʩʪʠʛʥʝʪ  ʙʦʣʝʝ 400 ʤʣʥ 

ʪʦʥʥ 90% ʫʨʦʞʘʷ ʧʝʨʝʨʘʙʘʪʳʚʘʝʪʩʷ ʥʘ ʰʨʦʪ (ʞʤʳʭ) ʠ ʤʘʩʣʦ [1].  

ɺʳʜʝʣʝʥʠʠ ʙʝʣʢʘ ʠʟ  ʩʝʤʷʥ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʘʪʴ ï ʩʦʝʚʫʶ ʤʫʢʫ, ʩʦʝʚʦʝ ʤʦʣʦʢʦ, 

ʦʢʘʨʘ.  ʉʦʟʜʘʥʠʝ ʩʫʭʦʛʦ ʩʦʝʚʦʛʦ ʤʦʣʦʢʘ ʧʨʠʤʝʥʷʶʪ ʜʣʷ  ʧʨʦʠʟʚʦʜʩʪʚʘ ʚʘʬʝʣʴʥʳʭ ʣʠʩʪʦʚ,  

ʥʘʯʠʥʢʠ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʪʝʨʤʠʯʝʩʢʠ ʦʙʨʘʙʦʪʘʥʥʳʭ ʠ ʥʝʦʙʞʘʨʝʥʥʳʭ ʩʦʝʚʳʭ ʙʦʙʦʚ ʠ ʦʢʘʨʳ 

[2]. ʀʟ ʩʦʝʚʦʛʦ ʤʦʣʦʢʘ ʧʨʦʠʟʚʦʜʷʪ ʢʠʩʣʦ-ʤʦʣʦʯʥʳʝ ʧʨʦʜʫʢʪʳ, ʙʦʛʘʪʳʝ ʞʠʨʘʤʠ, ʙʝʣʢʘʤʠ, 

ʤʠʥʝʨʘʣʴʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ. ʆʜʥʠʤ ʠʟ ʵʪʠʭ ʧʨʦʜʫʢʪʦʚ ʷʚʣʷʝʪʩʷ ʩʦʝʚʳʡ ʩʳʨ ʊʦʬʫ, ʢʦʪʦʨʳʡ 

ʠʟʚʝʩʪʝʥ ʙʦʣʝʝ 2000 ʣʝʪ. ɺ 100 ʛʨʘʤʤʘʭ ʵʪʦʛʦ ʧʨʦʜʫʢʪʘ ʩʦʜʝʨʞʠʪʩʷ   ʢʘʣʴʮʠʡ (201), 

ʬʦʩʬʦʨ (121), ʤʘʛʥʠʡ (0,8), ʞʝʣʝʟʦ (1,6) ʤʛ, ʚʠʪʘʤʠʥʳ ʛʨʫʧʧʳ ɺ ʠ ʉ. ʉʳʨ ʊʦʬʫ ï ʵʪʦ 

https://doi.org/10.52081/bkaku.2025.v72.i1.221
mailto:svetl_did@mail.ru
https://orcid.org/0000-0002-2223-0718
mailto:sh.bastaubaeva@mail.ru
mailto:bulatova_k@rambler.ru
https://orcid.org/0000-0002-9754-3241
mailto:n.slyamova@mail.ru
https://orcid.org/0000-0002-2831-9641
mailto:kizkushanova22@mail.ru
https://orcid.org/0000-0001-6003-9298


70 

 

ʩʪʚʦʨʦʞʝʥʥʳʡ ʧʨʦʜʫʢʪ ʠʟ ʩʦʝʚʦʛʦ ʤʦʣʦʢʘ ʠ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʧʦ ʤʠʨʫ. ɼʣʷ ʧʦʚʳ-

ʰʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʦʝʚʦʡ ʧʨʦʜʫʢʮʠʠ  ʥʝʦʙʭʦʜʠʤʳ ʥʦʚʳʝ ʩʦʨʪʘ ʚʳʩʦʢʦʧʨʦʪʝʠʥʦʚʳʭ ʚʠ-

ʜʦʚ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʤʝʝʪʩʷ  ʙʦʣʝʝ 400 ʥʘʠʤʝʥʦʚʘʥʠʡ ʧʨʦʜʫʢʪʦʚ ʠʟ ʩʦʠ, ʢʦʪʦʨʳʝ ʚʦʩ-

ʪʨʝʙʦʚʘʥʳ ʚ ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʷʭ ʧʠʱʝʚʦʡ ʠ ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ [3,4].          

ʀʟʫʯʝʥʠʝ ʩʦʨʪʦʚ ʩʦʠ ʧʦ ʪʝʭʥʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʩʦ ʩʦʜʝʨʞʘʥʠʶ ʩʫʭʠʭ ʚʝʱʝʩʪʚ  

ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʩʦʝʚʳʭ ʤʦʣʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ ʧʦ  ʪʝʭʥʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʥʝ 

ʚʩʝ ʩʦʨʪʘ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ, ʪʘʢ ʢʘʢ  ʜʣʷ ʚʳʧʫʩʢʘ ʢʠʩʣʦ-ʤʦʣʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ 

ʥʝʦʙʭʦʜʠʤʦ:   ʩʦʜʝʨʞʘʥʠʝ ʩʫʭʠʭ ʚʝʱʝʩʪʚ - - 8,5 %, ʙʝʣʢʘ - ʙʦʣʝʝ 2,7%, ʤʘʩʣʘ ð ʙʦʣʝʝ 1,4 

%, ʘ ʢʠʩʣʦʪʥʦʩʪʴ  ʜʦʣʞʥʘ ʩʦʩʪʘʚʣʷʪʴ  20Áʊ.  ʊʘʢ ʞʝ ʠʟʫʯʝʥʠʝ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ  ʚ 

ɺʩʝʨʦʩʩʠʡʩʢʦʤ ʅʀʀ ʤʘʩʣʠʯʥʳʭ ʢʫʣʴʪʫʨ ʧʦ  ʩʦʨʪʘʤ ʩʦʠ ʧʦʢʘʟʘʣʦ ʩʚʷʟʴ  ʢʦʨʨʝʣʷʮʠʶ ʧʦ 

ʚʳʭʦʜʫ ʤʦʣʦʢʘ ʠ ʩʳʨʘ ʊʦʬʫ ʠ ʩʦʩʪʘʚʘ  ʙʝʣʢʘ ʚ ʩʝʤʝʥʘʭ (r=0.86 ʠ 0.85) ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʉʦʨʪʘ ʌʦʨʘ, ɺʝʩʪʘ, ɺʘʣʝʥʪʘ ʠ ʣʠʥʠʡ ʃ-784 ʠ ʃ-988, ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʩʦʨʪ ʇʨʝʤʠʫʤ 

ʫʩʧʝʰʥʦ ʥʘʭʦʜʷʪ ʧʨʠʤʝʥʝʥʠʝ ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ [5].  

ʆʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʩʝʣʝʢʮʠʦʥʥʳʭ ʨʘʙʦʪ ʧʦ ʩʦʝ ʢʘʢ ʚ ʩʪʨʘʥʘʭ ʙʣʠʞʥʝʛʦ 

ʟʘʨʫʙʝʞʴʷ [6-8], ʪʘʢ ʠ ʚ ʂʘʟʘʭʩʪʘʥʝ [9-12] ʵʪʦ ʧʦʚʳʰʝʥʠʝ  ʫʨʦʞʘʡʥʦʩʪʠ, ʩʢʦʨʦʩʧʝʣʦʩʪʴ, 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʧʦʣʝʛʘʥʠʶ, ʨʘʩʪʨʝʩʢʠʚʘʥʠʶ,  ʙʦʣʝʟʥʷʤ ʠ ʚʨʝʜʠʪʝʣʷʤ, ʧʦʚʳʰʝʥʠʝ 

ʩʦʜʝʨʞʘʥʠʷ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʠ ʩʥʠʞʝʥʠʝ ʘʥʪʠʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ   ʚ ʩʝʤʝʥʘʭ.  

ɺ ʈʝʩʧʫʙʣʠʢʝ ʂʘʟʘʭʩʪʘʥ ʚ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʠʜʸʪ ʥʘʨʘʱʠʚʘʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʩʦʠ. ʇʦʣʠʪʠʢʘ ʜʠʚʝʨʩʠʬʠʢʘʮʠʠ ʚ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʝ, ʧʦʜʢʨʝʧʣʝʥʥʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ 

ʩʫʙʩʠʜʠʷʤʠ, ʦʢʘʟʳʚʘʝʪ  ʨʳʥʦʯʥʳʡ ʩʧʨʦʩ ʠ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ. ɿʘ ʧʦʩʣʝʜʥʠʝ 5 ʣʝʪ 

ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʩʦʠ ʟʘʥʠʤʘʶʪʩʷ 10 ʦʙʣʘʩʪʝʡ ʂʘʟʘʭʩʪʘʥʘ. ʇʣʦʱʘʜʠ  ʧʦʩʝʚʘ ʩʦʠ ʚ ʧʝʨʠʦʜ 

2019-2024 ʛʦʜʦʚ ʧʦʢʘʟʳʚʘʝʪ ʜʠʥʘʤʠʢʫ ʩʥʠʞʝʥʠʷ ʩ 138 ʪʳʩ. ʛʘ ʜʦ 100 ʪʳʩ. ʛʘ ʟʘ ʩʯʝʪ 

ʩʦʢʨʘʱʝʥʠʷ ʧʦʩʝʚʦʚ ʵʪʦʡ ʢʫʣʴʪʫʨʳ ʚ ʩʝʚʝʨʥʳʭ ʦʙʣʘʩʪʷʭ. ʉʨʝʜʥʷʷ ʫʨʦʞʘʡʥʦʩʪʴ ʩʦʠ ʧʦ 

ʈʝʩʧʫʙʣʠʢʝ ʩʦʩʪʘʚʣʷʝʪ 19,5-21,1 ʮ/ʛʘ. ʅʘʠʚʳʩʰʠʝ ʧʦʢʘʟʘʪʝʣʠ ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ 

ɸʣʤʘʪʠʥʩʢʦʡ ʦʙʣʘʩʪʠ ï 23,2 ʮ/ʛʘ.  ʇʨʠ ʵʪʦʤ, ʫʨʦʞʘʡʥʦʩʪʴ ʩʦʠ ʚ ʫʩʣʦʚʠʷʭ ʢʘʧʝʣʴʥʦʛʦ 

ʦʨʦʰʝʥʠʷ ʥʘ ʶʛʝ ʠ ʶʛʦ-ʚʦʩʪʦʢʝ ʂʘʟʘʭʩʪʘʥʘ ʜʦʩʪʠʛʘʝʪ 5-6 ʪʦʥʥ ʩ ʛʝʢʪʘʨʘ. ʕʪʘ ʢʫʣʴʪʫʨʘ 

ʧʦʣʴʟʫʝʪʩʷ ʩʧʨʦʩʦʤ ʢʘʢ ʚʥʫʪʨʠ ʩʪʨʘʥʳ, ʪʘʢ ʠ ʥʘ ʵʢʩʧʦʨʪʝ [13].   

ɼʣʷ ʨʘʟʚʠʪʠʷ ʵʪʦʡ ʢʫʣʴʪʫʨʳ ʚ ʨʘʟʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʠʱʝʚʦʤ, 

ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʥʠʝ ʥʦʚʳʭ ʩʦʨʪʦʚ  ʘʜʘʧʪʠʨʦʚʘʥʥʳʭ ʢ  ʤʝʩʪʥʳʤ ʫʩʣʦʚʠʷʤ ʩ ʚʳʩʦʢʦʡ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ  ʠ ʙʠʦʭʠʤʠʯʝʩʢʠʤ ʩʦʩʪʘʚʦʤ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʩ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ 

ʙʝʣʢʦʚ ʠ ʞʠʨʘ, ʦʙʣʘʜʘʶʱʠʝ ʩ ʥʠʟʢʠʤ ʧʦʢʘʟʘʪʝʣʝʤ ʘʥʪʠʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ - 

ʠʥʛʠʙʠʪʦʨʦʚ ʪʨʠʧʩʠʥʘ, ʪʘʥʠʥʦʚ, ʣʠʧʦʢʩʠʛʝʥʘʟʳ ʯʪʦ  ʫʣʫʯʰʘʝʪ ʢʘʯʝʩʪʚʦ ʧʠʱʝʚʦʡ 

ʧʨʦʜʫʢʮʠʠ. ʊʘʢ, ʠʟʫʯʝʥʠʝ ʙʠʦʭʠʤʠʯʝʩʢʦʛʦ  ʩʦʩʪʘʚʘ ʩʝʤʷʥ 29 ʩʦʨʪʦʚ ʠʟ ʢʦʣʣʝʢʮʠʠ 

ʟʘʨʦʜʳʰʝʚʦʡ ʧʣʘʟʤʳ ʩʦʠ ʚ ʊʆʆ çʂʘʟʘʭʩʢʦʤ ʥʘʫʯʥʦ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʤ ʠʥʩʪʠʪʫʪʝ 

ʟʝʤʣʝʜʝʣʠʷ ʠ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘè ʚʳʷʚʠʣ ʜʚʘ ʩʦʨʪʘ - Hilario  ʠ Ascasubi (ʀʪʘʣʠʷ) ʩ 

ʥʘʠʤʝʥʴʰʝʡ ʘʢʪʠʚʥʦʩʪʴʶ ʠʥʛʠʙʠʪʦʨʘ ʪʨʠʧʩʠʥʘ ʂʫʥʠʮʘ (KTI) [14]. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʠʟʫʯʝʥʠʝ ʠ ʦʮʝʥʢʘ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʮʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ  ʥʦʚʦʛʦ 

ʩʦʨʪʘ ʩʦʠ ʧʠʱʝʚʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʄʠʣʢʘ ʜʣʷ ʫʩʣʦʚʠʡ ʶʛʦ-ʚʦʩʪʦʢʘ ʂʘʟʘʭʩʪʘʥʘ.  

ʄʘʪʝʨʠʘʣʳ. Oʙʲʝʢʪʦʤ ʠʩʩʣʝʜoʚʘʥʠʷ  ʧoʩʣʫʞʠʣ ʥʦʚʳʡ ʩoʨʪ ʩʦʠ ʄʠʣʢʘ ʚ 

ʩʨʘʚʥʝʥʠʠ ʩʦ ʩʪʘʥʜʘʨʪʥʳʤ ʩoʨʪʦʤ ɾʘʥʩʘʷ, ʜoʧʫʱʝʥʥʳʤ ʢ ʠʩʧoʣʴʟʦʚʘʥʠʶ ʚ ɸʣʤʘʪʠʥʩʢoʡ 

oʙʣʘʩʪʠ. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ 2020-2024 ʛʦʜʘʭ ʥʘ ʧʦʣʝʚʳʭ 

ʩʪʘʮʠʦʥʘʨʘʭ ʂʘʟʅʀʀɿʠʈ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʧʨʝʜʛʦʨʴʷʭ ɿʘʠʣʠʡʩʢʦʛʦ ɸʣʘʪʘʫ  ʩ ʨʝʟʢʦ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʤ ʢʣʠʤʘʪʦʤ. ʇʦʯʚʳ ʩʚʝʪʣʦ-ʢʘʰʪʘʥʦʚʳʝ. ɺ 2020-2022 ʛʦʜʫ ʩʦʨʪ ʩʦʠ ʄʠʣʢʘ 

ʧʦʜ ʩʝʣʝʢʮʠʦʥʥʳʤ ʥʦʤʝʨʦʤ ˉɾ8/2ɸ  ʧʨʦʭʦʜʠʣ ʠʟʫʯʝʥʠʝ ʚ ʧʠʪʦʤʥʠʢʝ ʢʦʥʢʫʨʩʥʦʛʦ 

ʩʦʨʪʦʠʩʧʳʪʘʥʠʷ, ʫʯʝʪʥʘʷ ʜʝʣʷʥʢʘ 25 ʤ2, ʧʦʩʝʚ ʨʘʥʜʦʤʠʟʠʨʦʚʘʥʥʳʡ, ʥʦʨʤʘ ʚʳʩʝʚʘ 600 ʪʳʩ. 

ʩʝʤʷʥ ʥʘ ʛʝʢʪʘʨ, ʛʣʫʙʠʥʘ ʟʘʜʝʣʢʠ ʩʝʤʷʥ 3-4 ʩʤ.  ɺ 2023 ʠ 2024 ʛʦʜʫ ʩʦʨʪ ʠʟʫʯʘʣʩʷ ʚ 

ʧʠʪʦʤʥʠʢʘʭ ʤʘʣʦʛʦ ʩʪʘʮʠʦʥʘʨʥʦʛʦ ʨʘʟʤʥʦʞʝʥʠʷ, ʫʯʝʪʥʘʷ ʜʝʣʷʥʢʘ 0,024 ʛʘ ʠ 0,35ʛʘ. 

ʇʦʩʝʚʳ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʦʧʪʠʤʘʣʴʥʳʝ ʩʨʦʢʠ ʜʣʷ ʵʪʦʛʦ ʨʝʛʠʦʥʘ (ʩ 25 ʘʧʨʝʣʷ ʧʦ 5 ʤʘʷ). 

ʇʦʣʠʚ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʩ ʧʦʤʦʱʴʶ ʩʠʩʪʝʤʳ ʢʘʧʝʣʴʥʦʛʦ ʦʨʦʰʝʥʠʷ ʚ ʧʝʨʠʦʜ 20 ʠʶʥʷ ï 20 

ʘʚʛʫʩʪʘ ʩ ʠʥʪʝʨʚʘʣʦʤ 10 ʜʥʝʡ (ʨʠʩʫʥʦʢ 1). 



71 

 

 

 
                              ʘ                                                                        ʙ 

 
                                                                    ʛ 

ʘ- ʧʦʩʝʚ, ʙ ï ʩʪʘʮʠʦʥʘʨ ʢʦʥʢʫʨʩʥʦʛʦ ʩʦʨʪʦʠʩʧʳʪʘʥʠʷ, ʛ - ʚʥʝʰʥʠʡ ʚʠʜ ʩʦʨʪʘ ʄʠʣʢʘ ʥʘ ʩʪʘʜʠʠ 

ʙʫʪʦʥʠʟʘʮʠʠ 

ʈʠʩʫʥʦʢ 1 ï ʉʪʘʮʠʦʥʘʨʥʳʝ ʧʦʩʝʚʳ ʩʦʠ ʩʦʨʪʘ ʄʠʣʢʘ 

 

ɸʛʨoʪʝʭʥʠʢʘ ʚ oʧʳʪʘʭ ʩoʛʣʘʩʥʦ ʤʝʪoʜʠʯʝʩʢʠʤ ʨʝʢoʤʝʥʜʘʮʠʷʤ ʜʣʷ ʧoʣʠʚʥʦʡ ʟʥʳ 

ʶʛo-ʚʦʩʪoʢʘ ʂʘʟʘʭʩʪʘʥʘ [15,16]. ʇʨʷʤʦʝ ʢʦʤʙʠʥʠʨʦʚʘʥʠʝ ʠ ʫʯʝʪ ʫʨʦʞʘʷ ʧʨʦʚʝʜʝʥ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʤʝʪʦʜʠʯʝʩʢʠʤʠ ʫʢʘʟʘʥʠʷʤʠ ɺʀʈ [17].  Oʧʨʝʜʝʣʝʥʠʝ ʪʘʥʠʥoʚ ʧʨʦʚʝʜʝʥʦ 

ʤʝʪoʜʦʤ ʇʝʨʫʘʥʩʢʦʛo ʠ ʜʨ. 1989 [18]. ʇoʣʠʬʝʥʦʣʳ ʦʧʨʝʜʝʣʝʥʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʨʝʘʢʪʠʚʘ ʌoʣʠʥʘ ïʏoʢʘʣʴʪʝʫ [19]. 

ʇʦʛoʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʚ ʧʝʨʠoʜ ʧʨʦʭoʞʜʝʥʠʷ ʦʩʥʦʚʥʳʭ ʬʘʟ ʨʘʟʚʠʪʠʷ ʩʦʠ 

ʚ 2021-2023 ʛʦʜʘʭ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʢʘʢ ʟʘʩʫʰʣʠʚʳʝ. ʇʦ ʪʝʤʧʝʨʘʪʫʨʝ ʚoʟʜʫʭʘ ʚ ʧʝʨʠʦʜ 

ʚʝʛʝʪʘʮʠʠ ʩʦʠ ʚʦ ʚʩʝʭ ʛoʜʘʭ ʥʘʙʣʶʜʘʣʩʷ ʧʦʚʳʰʝʥʥʳʡ ʬʦʥ ʧo ʩʨʘʚʥʝʥʠʶ ʩʦ 

ʩʨʝʜʥʝʤʥʦʛoʣʝʪʥʠʤʠ ʧoʢʘʟʘʪʝʣʷʤʠ. ʅʘʠʙʦʣʝʝ ʥʝʛʘʪʠʚʥo ʧʦʚʳʰʝʥʥʳʡ ʪʝʤʧʝʨʘʪʫʨʥʳʡ 

ʬʦʥ ʚʣʠʷʝʪ ʚ ʧʝʨʠoʜ ʮʚʝʪʝʥʠʷ ʩoʠ ï ʠʶʥʴ, ʠʶʣʴ ʤʝʩʷʮʳ, ʯʪʦ ʚʳʟʳʚʘʝʪ ʘʙoʨʪʠʨʦʚʘʥʠʝ 

ʮʚʝʪʢʦʚ ʠ ʩʥʠʞʝʥʠʝ ʧʨoʜʫʢʪʠʚʥʦʩʪʠ (ʨʠʩʫʥʦʢ 2). 
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ʈʠʩʫʥʦʢ 2 ï ʊʝʤʧʝʨʘʪʫʨʥʳʡ ʨʝʞʠʤ ʚ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ ʩʦʠ ï 2020-2024 ʛʛ. 

 

ʌʘʢʪʠʯʝʩʢʠʝ ʦʩʘʜʢʠ ʚ ʛʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʚ 2020 ʛʦʜʫ ʚ ʘʧʨʝʣʝ 

ʧʨʝʚʳʩʠʣʠ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʝ ʧʦʢʘʟʘʪʝʣʠ ʥʘ 41% ʠ ʚ 2024 ʛʦʜʫ ʚ ʘʧʨʝʣʝ ʠ ʤʘʝ ʤʝʩʷʮʝ ʥʘ 

7 ʠ 22% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺ 2022 ʛʦʜʫ ʚ ʤʘʝ ʧʨʝʚʳʰʝʥʠʝ ʥʦʨʤʳ ʩʦʩʪʘʚʠʣʦ 47%, ʘ ʚ 2023 

ʛʦʜʫ ʚ ʠʶʥʝ ʤʝʩʷʮʝ ʦʪʢʣʦʥʝʥʠʝ ʩ ʜʝʬʠʮʠʪʦʤ ʦʪ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʭ ʥʦʨʤ ʩʦʩʪʘʚʠʣʦ 86%, 

ʯʪʦ ʥʝʛʘʪʠʚʥʦ ʧʦʚʣʠʷʣʦ ʥʘ ʨʘʟʚʠʪʠʝ ʨʘʩʪʝʥʠʡ. 2021-2023 ʛʦʜʫ ʦʩʘʜʢʦʚ ʙʳʣʦ ʤʘʣʦ, 

ʦʩʦʙʝʥʥʦ   ʚ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ ʩʦʠ. ʅʘʠʙʦʣʝʝ ʢʨʠʪʠʯʥʳʤ ʧʦ ʚʳʧʘʜʝʥʠʶ ʦʩʘʜʢʦʚ ʙʳʣ 2023 

ʛʦʜ ʚ ʧʝʨʠʦʜ ʠʶʥʴ-ʠʶʣʴ - 38 ʤʤ ʦʩʘʜʢʦʚ, ʢʦʪʦʨʦʝ ʧʨʠʰʣʦʩʴ ʥʘ ʧʝʨʠʦʜ ʮʚʝʪʝʥʠʝ ʩʦʠ. 

(ʨʠʩʫʥʦʢ 3). 

 

 
 

ʈʠʩʫʥʦʢ 3 ï ʇʦʢʘʟʘʪʝʣʠ ʚʳʧʘʜʝʥʠʷ ʦʩʘʜʢʦʚ ʚ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ ʩʦʠ ï 2020-2024 ʛʛ. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ  

ʂʨʘʪʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʦʨʪʘ ʩʦʠ ʄʠʣʢʘ 

ɺʳʚʝʜʝʥ: ʚ ʊʆʆ çʂʘʟʘʭʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜoʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʟʝʤʣʝʜʝʣʠʷ ʠ 

ʨʘʩʪʝʥʠʝʚoʜʩʪʚʘè ʩ ʤʝʪoʜʦʤ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʦʪʙoʨʘ ʠʟ ʛʠʙʨʠʜʥʦʡ ʧʦʧʫʣʷʮʠʠ ʕʚʨʠʢʘ 357 

ʭ ʇʝʨʠʟʘʪ ʢʘʟʘʭʩʪʘʥʩʢʦʡ ʩʝʣʝʢʮʠʠ. 

ɸʚʪʦʨʳ: ʉ.ɺ. ɼʠʜʦʨʝʥʢʦ, ʂ.ʄ. ɹʫʣʘʪʦʚʘ, ʐ.ʆ. ɹʘʩʪʘʫʙʘʝʚʘ, ʅ.ɼ. ʉʣʷʤʦʚʘ  

ʄʦʨʬʦʣʦʛʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ: ɺʩʭʦʜʳ ʟʝʣʝʥʳʝ, ʧʦʜʩʝʤʷʜʦʣʴʥʦʝ ʢʦʣʝʥʦ 

ʬʠʦʣʝʪʦʚʦʝ. ʉʪʝʙʝʣʴ ʚ ʧʝʨʠʦʜ ʮʚʝʪʝʥʠʷ ʟʝʣʝʥʳʡ ʩ ʘʥʪʦʮʠʘʥʦʚʦʡ ʦʢʨʘʩʢʦʡ, ʛʣʘʚʥʳʡ 

ʩʪʝʙʝʣʴ ʧʨʷʤʦʩʪʦʷʯʠʡ, ʪʦʣʱʠʥʘ ʩʨʝʜʥʷʷ. ɺʳʩʦʪʘ ʨʘʩʪʝʥʠʷ 110-115 ʩʤ. ɺʳʩʦʪʘ 
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ʧʨʠʢʨʝʧʣʝʥʠʷ ʥʠʞʥʠʭ ʙʦʙʦʚ 13-15 ʩʤ. ʅʘ ʛʣʘʚʥʦʤ ʩʪʝʙʣʝ 12-15 ʤʝʞʜʦʫʟʣʠʡ. ʊʠʧ ʨʦʩʪʘ  

ʠʥʜʝʪʝʨʤʠʥʘʥʪʥʳʡ. ʂʫʩʪ ʧʨʦʤʝʞʫʪʦʯʥʳʡ, ʚʝʪʚʠʩʪʦʩʪʴ ʩʨʝʜʥʷʷ. Oʧʫʰʝʥʠʝ ʩʝʨʦʝ. ʃʠʩʪʴʷ 

ʪʨʦʡʯʘʪʳʝ, ʟʝʣʝʥʳʝ, ʩʨʝʜʥʝʛʦ ʨʘʟʤʝʨʘ, ʷʡʮʝʚʠʜʥʦ-ʟʘʦʩʪʨʝʥʥʦʡ ʬʦʨʤʳ, ʧʨʠ ʩʦʟʨʝʚʘʥʠʠ 

ʧʦʣʥʦʩʪʴʶ ʦʧʘʜʘʶʪ. Oʙʣʠʩʪʚʝʥʥʦʩʪʴ ʩʨʝʜʥʷʷ. ʎʚʝʪʢʠ ʩʨʝʜʥʝʛʦ ʨʘʟʤʝʨʘ ʩʦʙʨʘʥʳ ʚ 

ʩʦʮʚʝʪʠʷ ʧʦ 5-7  ʰʪʫʢ, ʮʚʝʪʦʯʥʘʷ ʢʠʩʪʴ ʫʢʦʨʦʯʝʥʘ, ʦʢʨʘʩʢʘ ʚʝʥʯʠʢʘ ʬʠʦʣʝʪʦʚʘʷ. ɹoʙʳ 

ʩʣʘʙoʠʟʦʛʥʫʪʳʝ, ʩ ʥʝʙʦʣʴʰʠʤ ʟʘʦʩʪʨʝʥʠʝʤ, ʩʚʝʪʣʦ-ʢʦʨʠʯʥʝʚʦʛʦ ʮʚʝʪʘ, 2-3 ʩʝʤʝʥʥʳʝ. 

ʉʝʤʝʥʘ ʦʚʘʣʴʥʦʡ ʬʦʨʤʳ. ʄʘʩʩʘ 1000 ʩʝʤʷʥ ï 165-170 ʛ.  Oʢʨʘʩʢʘ ʩʝʤʷʥ ʞʝʣʪʘʷ, 

ʧʦʚʝʨʭʥʦʩʪʴ ʛʣʘʜʢʘʷ, ʤʘʪʦʚʘʷ. ʈʫʙʯʠʢ ʩʨʝʜʥʠʡ, ʧʨʦʜʦʣʛʦʚʘʪʳʡ, ʞʝʣʪʳʡ. ɹoʙʳ ʩʦʟʨʝʚʘʶʪ 

ʦʜʥʦʚʨʝʤʝʥʥʦ, ʥʝ ʨʘʩʪʨʝʩʢʠʚʘʶʪʩʷ, ʟʝʨʥʦ ʥʝ ʦʩʳʧʘʝʪʩʷ (ʨʠʩʫʥʦʢ 4).  

 

 
ʘ 

 
                                                ʙ                                                                ʚ 

                                                     ʛ                                                                    ʜ             
 

ʘ ï ʚʥʝʰʥʠʡ ʚʠʜ, ʙ ï ʣʠʩʪ, ʚ -ʮʚʝʪʦʢ, ʛ ï ʙʦʙ, ʜ - ʩʝʤʷ 

ʈʠʩʫʥʦʢ 4 ï ɺʥʝʰʥʠʡ ʚʠʜ ʨʘʩʪʝʥʠʷ ʠ ʦʩʥʦʚʥʳʭ ʦʨʛʘʥʦʚ  

 

ʂʘʯʝʩʪʚʝʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ: ʇʦʟʜʥʝʩʧʝʣʳʡ, ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ 142-145 

ʩʫʪʦʢ. ʋʨʦʞʘʡʥʦʩʪʴ ʟʝʨʥʘ ʚ ʂʉʀ ʟʘ 2020-2022 ʛʛ.  47,4  ʮ/ʛʘ, ʩʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ ʚ ʟʝʨʥʝ  

40,9 %, ʩʦʜʝʨʞʘʥʠʝ ʤʘʩʣʘ  21,8 %. ʅʝ ʨʘʩʪʨʝʩʢʠʚʘʝʪʩʷ. 

ʉʦʨʪ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ɸʣʤʘʪʠʥʩʢʦʡ, ɾʝʪʳʩʫʩʢʦʡ, 

ʂʳʟʳʣʦʨʜʠʥʩʢʦʡ, ʊʫʨʢʝʩʪʘʥʩʢʦʡ ʦʙʣʘʩʪʠ. 
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ʉʦʨʪ ʩʦʠ ʄʠʣʢʘ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʧʠʱʝʚʳʭ ʮʝʣʝʡ, ʦʙʣʘʜʘʝʪ ʚʳʩʦʢʦʡ 

ʫʨʦʞʘʡʥʦʩʪʴʶ ʠ ʧʦʚʳʰʝʥʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʙʝʣʢʘ. ʉʦʨʪ ʩʦʜʝʨʞʠʪ ʥʠʟʢʦʝ ʩʦʜʝʨʞʘʥʠʝ 

ʪʘʥʠʥʦʚ ʯʪʦ ʧʦʚʳʰʘʝʪ ʝʛʦ ʚʢʫʩʦʚʳʝ ʢʘʯʝʩʪʚʘ. ʍʦʨʦʰʠʝ ʢʘʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ 

ʧʨʠʝʤʣʝʤʳ  ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʳʨʘ ʊʦʬʫ.  

ʇʨoʜoʣʞʠʪʝʣʴʥʦʩʪʴ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ, ʩʢʣʘʜʳʚʘʶʱʝʛʦʩʷ ʠʟ ʜʚʫʭ ʦʩʥʦʚʥʳʭ 

ʵʪʘʧʦʚ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʠ ʨʝʧʨʦʜʫʢʮʠʦʥʥʦʛʦ, ʩʦʩʪʘʚʣʷʝʪ ʫ ʩʦʨʪʘ ʄʠʣʢʘ 145-147 ʜʥʝʡ, ʫ 

ʩʪʘʥʜʘʨʪʥʦʛʦ ʩʦʨʪʘ ɾʘʥʩʘʷ 133-135 ʜʥʝʡ.  ʇʨʠʯʝʤ ʧʝʨʠoʜ ʦʪ ʥʘʯʘʣʘ ʚʩʭʦʜʦʚ ʜʦ ʧʦʣʥʦʛʦ 

ʮʚʝʪʝʥʠʷ ʫ ʩʦʨʪʘ ʄʠʣʢʘ ʩʦʩʪʘʚʣʷʝʪ ʚ ʩʨʝʜʥʝʤ 46 ʜʥʝʡ, ʫ ʩʦʨʪʘ ɾʘʥʩʘʷ 35-37 ʞʥʝʡ. ʌʘʟʘ 

ʨʘʟʚʠʪʠʷ ʮʚʝʪʝʥʠʝ ï ʩʦʟʨʝʚʘʥʠʝ ʫ ʩʦʨʪʘ ʄʠʣʢʘ ʟʘʥʠʤʘʝʪ 97-100 ʜʥʝʡ. ɿʘ ʚʝʩʴ ʧʝʨʠʦʜ 

ʚʝʛʝʪʘʮʠʠ ʩʦʨʪ ʩʦʠ ʄʠʣʢʘ ʫʩʧʝʚʘʝʪ ʥʘʢʦʧʠʪʴ 3250-3300 0ʉ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʪʝʤʧʝʨʘʪʫʨ, 

ʯʪʦ ʦʪʥʦʩʠʪ ʵʪʦʪ ʩʦʨʪ ʢ  IV ʛʨʫʧʧʝ ʩʧʝʣʦʩʪʠ  (ʨʠʩʫʥʦʢ 5).  

 

 
 

ʈʠʩʫʥʦʢ  5 ï ʈʘʟʤʘʭ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʧʦ ʬʝʥʦʣʦʛʠʯʝʩʢʠʤ ʬʘʟʘʤ ʟʘ  2020-2024 ʛʛ. 

 

ʀʥʜʝʪʝʨʤʠʥʘʥʪʥʳʡ ʪʠʧ ʨʦʩʪʘ ʥʦʚʦʛʦ ʩʦʨʪʘ ʄʠʣʢʘ ʧʦʟʚʦʣʷʝʪ ʚ ʦʪʜʝʣʴʥʳʝ 

ʚʣʘʛʦʦʙʝʩʧʝʯʝʥʥʳʝ ʛʦʜʳ ʧʦʢʘʟʳʚʘʪʴ ʚʳʩʦʪʫ ʜʦ 135 ʩʤ, ʚ ʫʤʝʨʝʥʥʳʝ 110 ʩʤ. ʉʨʝʜʥʷʷ 

ʚʳʩʦʪʘ ʨʘʩʪʝʥʠʷ ʟʘ ʧʷʪʴ ʣʝʪ ʫ ʩʦʨʪʘ ʄʠʣʢʘ ʩʦʩʪʘʚʣʷʝʪ 126,7 ʩʤ.  ʚʳʩʦʢʦʝ ʨʘʩʪʝʥʠʝ ʚ 

ʦʪʜʝʣʴʥʳʝ ʚʣʘʞʥʳʝ ʠ ʚʝʪʨʝʥʥʳʝ ʛʦʜʳ ʧʦʢʘʟʳʚʘʝʪ ʫʤʝʨʝʥʥʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʧʦʣʝʛʘʥʠʶ. 

ɺʳʩʦʪʘ ʧʨʠʢʨʝʧʣʝʥʠʷ ʥʠʞʥʝʛʦ ʙʦʙʘ ʫ ʩʦʨʪʘ ʄʠʣʢʘ ʩʦʩʪʘʚʣʷʝʪ ʚ ʩʨʝʜʥʝʤ 11,1 ʩʤ, ʯʪʦ ʥʘ 

3,7 ʩʤ ʚʳʰʝ ʤʝʩʪʥʦʛʦ ʩʪʘʥʜʘʨʪʘ. ɼʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʜʘʝʪ ʧʨʝʠʤʫʱʝʩʪʚʦ ʧʨʠ ʫʙʦʨʢʝ 

ʫʨʦʞʘʷ ʠʟʙʝʞʘʪʴ ʧʦʪʝʨʠ. ʂʦʣʠʯʝʩʪʚʦ ʙʦʢʦʚʳʭ ʚʝʪʚʝʡ ʫ ʥʦʚʦʛʦ ʩʦʨʪʘ ʄʠʣʢʘ ʚ ʩʨʝʜʥʝʤ 

ʩʦʩʪʘʚʣʷʝʪ 2,2 ʰʪ, ʫ ʩʪʘʥʜʘʨʪʘ ï 0,2 ʰʪ. ʏʠʩʣʦ ʙʦʙʦʚ ʥʘ ʨʘʩʪʝʥʠʠ ʥʦʚʦʛʦ ʩʦʨʪʘ ʧʨʝʚʳʰʘʝʪ 

ʧʦʢʘʟʘʪʝʣʠ ʩʪʘʥʜʘʨʪʘ ʚ ʩʨʝʜʥʝʤ ʥʘ 7-6 ʰʪ. 

ɸʥʘʣʠʟ   ʧʨʠʟʥʘʢʦʚ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ (ʤʘʩʩʘ ʩʝʤʷʥ ʩ ʨʘʩʪʝʥʠʷ, ʤʘʩʩʘ 1000 ʩʝʤʷʥ)  

ʧʦʢʘʟʘʣ, ʯʪʦ ʵʪʠ ʧʦʢʘʟʘʪʝʣʠ ʩʦʨʪʘ  ʄʠʣʢʘ ʫʩʪʫʧʘʶʪ ʧʦʢʘʟʘʪʝʣʷʤ ʩʪʘʥʜʘʨʪʘ ɾʘʥʩʘʷ 

(ʪʘʙʣʠʮʘ 1). 

ʅʝ ʩʤʦʪʨʷ ʥʘ ʙʦʣʝʝ ʥʠʟʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʚ ʩʪʨʫʢʪʫʨʝ, ʫʨʦʞʘʡʥʦʩʪʴ ʫ 

ʥʦʚʦʛʦ ʩʦʨʪʘ ʚ ʩʨʝʜʥʝʤ ʟʘ 5 ʣʝʪ ʩʦʩʪʘʚʠʣʘ 44,2  ʮ/ʛ ʩ ʨʘʟʤʘʭʦʤ  ʦʪ 31,4 ʜʦ 54,2 ʚ ʨʘʟʨʝʟʝ 

ʚʩʝʭ ʣʝʪ, ʯʪʦ ʧʨʝʚʳʰʘʝʪ ʧʦʢʘʟʘʪʝʣʠ ʩʪʘʥʜʘʨʪʘ ʚ ʩʨʝʜʥʝʤ ʥʘ  4,9 ʮ/ʛʘ (ʨʠʩʫʥʦʢ 6). 
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ʊʘʙʣʠʮʘ 1 ï ʉʨʝʜʥʠʝ ʧʦʢʘʟʘʪʝʣʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʛʘʙʠʪʫʩʘ ʨʘʩʪʝʥʠʡ ʠ 

ʧʨʠʟʥʘʢʦʚ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʩʦʠ ʩʦʨʪʦʚ ʄʠʣʢʘ ʠ ɾʘʥʩʘʷ 2020-2024 ʛʛ. 

 

ʅʘʟʚʘʥʠʝ 

ɺʳʩʦʪʘ 

ʨʘʩʪʝʥʠʷ, 

ʩʤ 

ʂʦʣʠʯʝʩʪʚʦ 

ʙʦʢʦʚʳʭ 

ʚʝʪʚʝʡ, ʰʪ 

ɺʳʩʦʪʘ 

ʧʨʠʢʨʝʧʣʝʥʠʷ 

ʥʠʞʥʝʛʦ ʙʦʙʘ, 

ʩʤ 

ʏʠʩʣʦ 

ʙʦʙʦʚ ʥʘ 

ʨʘʩʪʝʥʠʠ, 

ʰʪ 

ʄʘʩʩʘ 

ʩʝʤʷʥ ʩ 

ʨʘʩʪʝʥʠʷ, 

ʛ 

ʄʘʩʩʘ 

1000 

ʩʝʤʷʥ, ʛ 

 ʄʠʣʢʘ 126,7 2,2 11,1 57,9 16,4 155,0 

ɾʘʥʩʘʷ, st 82,1 0,2 7,4 51,9 17,6 166,5 

 

 

ɹʦʣʝʝ ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʫʨʦʞʘʡʥʦʩʪʠ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʙʦʣʝʝ ʚʳʩʦʢʠʤʠ 

ʧʦʢʘʟʘʪʝʣʷʤʠ ʚʩʭʦʞʝʩʪʠ ʠ ʚʳʞʠʚʘʝʤʦʩʪʠ ʨʘʩʪʝʥʠʡ ʢ ʢʦʥʮʫ ʚʝʛʝʪʘʮʠʠ ʫ ʩʦʨʪʘ ʄʠʣʢʘ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʪʘʥʜʘʨʪʦʤ (ʪʘʙʣʠʮʘ 6). 
 

 
 

ʈʠʩʫʥʦʢ 6 ï ɼʠʥʘʤʠʢʘ ʫʨʦʞʘʡʥʦʩʪʠ ʩʦʨʪʦʚ ʩʦʠ ʄʠʣʢʘ ʠ ɾʘʥʩʘʷ  

ʟʘ 2020-2024 ʛʦʜʳ, ʮ/ʛʘ 

 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ  ʢʘʯʝʩʪʚʘ ʩʝʤʷʥ ʧʨʦʚʝʜʝʥ ʚ ʣʘʙʦʨʘʪʦʨʠʠ 

ʙʠʦʭʠʤʠʠ ʠ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʦ ʟʝʨʥʘ. ʉʦʜʝʨʞʘʥʠʝ ʧʨʦʪʝʠʥʘ ʚ ʩʝʤʝʥʘʭ ʫ ʥʦʚʦʛʦ ʩʦʨʪʘ 

ʧʨʝʚʳʰʘʝʪ ʥʘ 1,9% ʩʪʘʥʜʘʨʪʥʳʡ ʩʦʨʪ, ʘ ʩʦʜʝʨʞʘʥʠʝ ʞʠʨʘ ï 21,8%. ʍʠʤʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ 

ʚ ʩʦʩʪʘʚʝ ʩʝʤʷʥ ʩʦʠ ï ʧʦʣʠʬʝʥʦʣ (ʘʥʪʠʦʢʩʠʜʘʥʪʥʳʝ ʩʚʦʡʩʪʚʘ, ʚʣʠʷʶʱʠʝ ʥʘ ʩʥʠʞʝʥʠʝ 

ʭʦʣʝʩʪʝʨʠʥʘ) ʥʘ ʫʨʦʚʥʝ ʩʪʘʥʜʘʨʪʘ, ʩ ʥʝʙʦʣʴʰʠʤ ʦʪʢʣʦʥʝʥʠʝʤ ʦʪ ʩʪʘʥʜʘʨʪʘ ï 0,18 ʤʛ. 

ʊʘʥʠʥʳ ï ʛʨʫʧʧʘ ʬʝʥʦʣʴʥʳʭ ʩʦʝʜʠʥʝʥʠʡ, ʧʨʠʩʫʪʩʪʚʫʶʱʠʭ ʚʦ ʤʥʦʛʠʭ ʨʘʩʪʝʥʠʷʭ ʚ ʪʦʤ 

ʯʠʩʣʝ ʩʦʝ, ʠʛʨʘʶʱʠʝ  ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʚʢʫʩʘ [11]. ʇʦʢʘʟʘʪʝʣʠ ʧʦ 

ʩʦʜʝʨʞʘʥʠʶ ʪʘʥʠʥʦʚ ʚ ʩʝʤʝʥʘʭ ʩʦʠ ʩʦʨʪʘ ʄʠʣʢʘ ʩʦʩʪʘʚʣʷʶʪ 1,96 ʤʛ/ʛ,  ʯʪʦ ʥʘ 0,52 ʤʛ/ʛ 

ʤʝʥʴʰʝ ʧʦʢʘʟʘʪʝʣʷ ʩʪʘʥʜʘʨʪʘ. ʕʪʦ  ʚʣʠʷʝʪ ʥʘ ʚʢʫʩʦʚʳʝ ʢʘʯʝʩʪʚʘ ʧʨʦʠʟʚʦʜʠʤʳʭ ʧʨʦʜʫʢʪʦʚ 

ʠʟ ʥʦʚʦʛʦ ʩʦʨʪʘ ʩʦʠ (ʪʘʙʣʠʮʘ 2). 

ʇʨʦʚʝʜʝʥʥʳʝ ʩʪʘʮʠʦʥʘʨʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʦʚʦʛʦ ʩʦʨʪʘ  ʩʦʠ ʄʠʣʢʘ ʚ ʩʨʘʚʥʝʥʠʠ ʩʦ 

ʩʪʘʥʜʘʨʪʦʤ ɾʘʥʩʘʷ ʧʦʜʪʚʝʨʞʜʘʶʪ ʧʨʝʠʤʫʱʝʩʪʚʦ ʧʨʠ ʚʥʝʜʨʝʥʠʠ ʝʛʦ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ. 
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ʊʘʙʣʠʮʘ 2  ï ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʩʝʤʷʥ  ʧʦ ʢʘʯʝʩʪʚʫ ï 2020-2024 ʛʛ. 

ʅʘʟʚʘʥʠʝ ʉʦʜʝʨʞʘʥʠʝ ʚ ʟʝʨʥʝ, % ʉʦʩʪʘʚ  ʚ ʤʛ/ʛ 

ʙʝʣʦʢ ʞʠʨ ʧʦʣʠʬʝʥʦʣ ʪʘʥʠʥʳ 

ʄʠʣʢʘ 40,9 21,8 33,02Ñ 0,69 1,96Ñ0,04 

ɾʘʥʩʘʷ, st 39,0 22,0 33,20Ñ0,66 2,48Ñ0,03 

 

ʅʠʟʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʘʥʪʠʧʠʪʘʪʝʣʴʥʳʭ ʣɻʝʤʝʥʪʦʚ ʚ ʩʝʤʝʥʘʭ ʥʦʚʦʛʦ ʩʦʨʪʘ ʩʦʠ ʜʘʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʝʝ ʚ ʚʳʧʫʩʢʝ ʤʦʣʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ ʨʘʩʪʠʪʝʣʴʥʦʛʦ 

ʧʨʠʠʩʭʦʞʜʝʥʠ.  

ʌʠʥʘʥʩʠʨʦʚʘʥʠʝ ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ ʇʨʦʛʨʘʤʤʥʦ-ʮʝʣʝʚʦʛʦ ʬʠʥʘʥʩʠ-

ʨʦʚʘʥʠʷ ʄʉʍ ʈʂ ʧʦ ʙʶʜʞʝʪʥʦʡ ʧʨʦʛʨʘʤʤʝ 267, BR 22885488 çʅʘʫʯʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ 

ʚ ʈʝʩʧʫʙʣʠʢʝ ʂʘʟʘʭʩʪʘʥè 2024-2026 ʛʛ. 
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ʄʀʃʂɸ פʓʊɸʁɹױʈʐɸנʓʅʓר ʊɸנɸʄ ᴆʅɼɯʈɯʉɯʅɽ ɹɸנʓʊʊɸʃנɸʅ ɾɸרɸ ʉʆʈʊʓ 

 

ɼʠʜʦʨʝʥʢʦ ʉ.ɺ., ʙʠʦʣʦʛʠʷ סʳʣʳʤʜʘʨʳʥʳש ʢʘʥʜʠʜʘʪʳ, ʧʨʦʬʝʩʩʦʨ 

ɹʘʩʪʘʫʙʘʝʚʘ ʐ.ʆ., ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ סʳʣʳʤʜʘʨʳʥʳש ʢʘʥʜʠʜʘʪʳ 

ɹʫʣʘʪʦʚʘ ʂ.ʄ., ʙʠʦʣʦʛʠʷ סʳʣʳʤʜʘʨʳʥʳש ʜʦʢʪʦʨʳ 

ʉʣʷʤʦʚʘ ʅ.ɼ., ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ סʳʣʳʤʜʘʨʳʥʳש ʢʘʥʜʠʜʘʪʳ 

ʂʫʰʘʥʦʚʘ ʈ.ɾ., PhD 

 

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

ʘʫʳʣʳ, ϧʘʟʘϨʩʪʘʥ  

           

ɸשʜʘʪʧʘ. ɹײʣ ʤʘץʘʣʘʜʘ ʪʘʤʘץ ᴇʥʝʨʢᴅʩʽʙʽʥʝ, ʘʪʘʧ ʘʡʪץʘʥʜʘ, ᴇʥʽʤʜʽʣʽʛʽ ʤʝʥ ʘץʫʳʟʳ ʞʦסʘʨʳ, 

 Mʠʣʢa ʩʦʨʪʳ שʳʥʳסʨʰʘײʳʪʘʡ ʙץ ʘʥסʨʘʤʳʥʜʘ ʪʘʥʠʥʜʝʨʽ ʘʟ ʪʦʬʫ ʽʨʽʤʰʽʛʽ ᴇʥʜʽʨʽʩʽʥʝ ʘʨʥʘʣײץ

ʩʠʧʘʪʪʘʣסʘʥ. ˉ ɾ8/2ɸ ʩʝʣʝʢʮʠʷʣʳץ ʥᴇʤʽʨʽʤʝʥ ʞʘשʘ Mʠʣʢa ʩʦʨʪʳ ʕʚʨʠʢʘ 357 (פʘʟʘץʩʪʘʥ) ʭ 

ʇʝʨʠʟʘʪ (פʘʟʘץʩʪʘʥ) ʙʫʜʘʥ ʧʦʧʫʣʷʮʠʷʩʳʥʘʥ ʞʝʢʝ ʩײʨʳʧʪʘʫ ʘʨץʳʣʳ ʞʘʩʘʣסʘʥ. ɺʝʛʝʪʘʮʠʷʣʳץ ʢʝʟʝשʽ 

142-145 ʢװʥ, ʢʝʰ ʧʽʩʝʪʽʥ ʩʦʨʪʪʘʨ ץʘʪʘʨʳʥʘ ʞʘʪʘʜʳ. ᴆʩʽʤʜʽʢ ʙʠʽʢʪʽʛʽ 110-120 ʩʤ-ʛʝ ʜʝʡʽʥ ʙʦʣʘʪʳʥ 

ʠʥʜʝʪʝʨʤʠʥʘʥʪʳץ ʪװʨ ʙʦʣʳʧ ʩʘʥʘʣʘʜʳ. ʊװʢʪʝʨʽʥʽש ʪװʩʽ ʩײʨ, ʪץײʳʤʳʥʳש ʪװʩʽ ʩʘʨʳ, ʢʽʥʜʽʛʽʥʽש ʪװʩʽ 

ʩʘʨʳ. ʂʦʥʢʫʨʩʪʳץ ʪᴅʣʽʤʙʘץʪʘʨʜʘסʳ ʩʳʥʘץ ʞװʨʛʽʟʽʣʛʝʥ ʞʳʣʜʘʨʳʥʜʘסʳ ʦʨʪʘʰʘ ᴇʥʽʤʜʽʣʽʛʽ 47,4 ʮ/ʛʘ, 

1000 ʪץײʳʤʥʳש ʩʘʣʤʘסʳ 165-170 ʛ, ʜᴅʥʜʝʛʽ ʘץʫʳʟ ʤᴇʣʰʝʨʽ 40,9%, ʤʘʡʣʳʣʳסʳ 21,8% ײץʨʘʜʳ. 

ʄʠʣʢʘ ʩʦʨʪʳ ʰʘʰʳʣʳʧ ץʘʣʫסʘ ʪᴇʟʽʤʜʽ ʞᴅʥʝ ʞʘʪʳץ ᴇʩʫʛʝ ʦʨʪʘʰʘ ʪᴇʟʽʤʜʽ. ײפʨʘʤʳʥʜʘ ʘץʫʳʟ ʞᴅʥʝ 

ʪʘʥʠʥ ʤᴇʣʰʝʨʽ ʪᴇʤʝʥ ʙʦʣסʘʥʜʳץʪʘʥ, ʩʦʨʪ ʩװʪ ᴇʥʽʤʜʝʨʽʥ, ʦʥʳש ʽʰʽʥʜʝ ʪʦʬʫ ʽʨʽʤʰʽʛʽʥ ᴇʥʜʽʨʫʛʝ 

ʞʘʨʘʤʜʳ. 2020 ʞʳʣʳ פʘʟʘץʩʪʘʥʥʳש ɸʣʤʘʪʳ, ɾʝʪʽʩʫ, פʳʟʳʣʦʨʜʘ ʞᴅʥʝ ʊװʨʢʽʩʪʘʥ ʦʙʣʳʩʪʘʨʳʥʘ 

ʘʨʥʘʣʳʧ, ᴇʥʜʽʨʽʩʪʝ ʧʘʡʜʘʣʘʥʫסʘ ʄʝʤʣʝʢʝʪʪʽʢ ʩʦʨʪ ʩʳʥʘʫסʘ ײʩʳʥʳʤʜʘʨ ʘʣʫ װʰʽʥ ʙʝʨʽʣʜʽ. 2023-

2024 ʞʳʣʜʘʨʳ ʩʦʨʪ ʦʨʛʘʥʠʢʘʣʳץ ʝʛʽʥʰʽʣʽʢ ʩʪʘʥʮʠʦʥʘʨʳʥʜʘ ʩʳʥʘץʪʘʥ ᴇʪʪʽ. 

ʊʽʨʝʢ ʩᴇʟʜʝʨ: ץʳʪʘʡʙײʨʰʘץ, ʩʦʨʪ, ʩʝʣʝʢʮʠʷ, ʪץײʳʤ ʩʘʧʘʩʳ, ʪʦʬʫ. 
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NEW SOYBEAN VARIETY OF FOOD DIRECTION MILKA  
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Annotation. This article describes a new productive, high-protein soybean variety Milka with a 

low tannin content, intended for the food industry, in particular for the production of Tofu cheese. The 

new Milka variety under selection number No. ɾ8/2ɸ was created by individual selection from the 

hybrid population Evrika 357 (Kazakhstan) x Perizat (Kazakhstan). Late-ripening variety with a growing 

season of 142-145 days. Growth type indeterminant, height 110-120 cm. The color of the pubescence is 

gray, the color of the seeds is yellow, the color of the scar is yellow. The average yield over the years of 

competitive testing was 47.4 c/ha, the weight of 1000 seeds was 165-170 g, the protein content in the 

grain was 40.9%, and the oil content was 21.8%. The Milka variety is resistant to cracking and 

moderately resistant to lodging. Due to its protein content and low tannin content, the variety is suitable 

for the production of dairy products, including Tofu cheese. In 2020, it was transferred to State variety 

testing to obtain recommendations for use in production for the Almaty, Zhetysu, Kyzylorda, and 

Turkestan regions of Kazakhstan. From  2023-2024, the variety was tested at an organic farming station. 

Keywords:  soybean, variety, selection, seed quality, tofu. 
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1ʊʆʆ çʂʘʟʘʭʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʧʣʦʜʦʦʚʦʱʝʚʦʜʩʪʚʘè, ʛ. ɸʣʤʘʪʳ, 

ʂʘʟʘʭʩʪʘʥ 
2ʅɸʆ çʂʦʢʰʝʪʘʫʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʐ. ʋʘʣʠʭʘʥʦʚʘè, ʛ. ʂʦʢʰʝʪʘʫ, ʂʘʟʘʭʩʪʘʥ 

3ʂʦʢʰʝʪʘʫʩʢʦʝ ʦʧʳʪʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʝ ʭʦʟʷʡʩʪʚʦ, ʩ. ʏʘʛʣʠʥʢʘ, ʂʘʟʘʭʩʪʘʥ 

 

ɸʥʥʦʪʘʮʠʷ. ɸʥʥʦʪʘʮʠʷ. ʂʣʫʙʥʠ ʢʘʨʪʦʬʝʣʷ ʦʙʣʘʜʘʶʪ ʚʳʩʦʢʦʡ ʧʠʪʘʪʝʣʴʥʦʡ ʮʝʥʥʦʩʪʴʶ, 

ʪʘʢ ʢʘʢ ʦʥʠ ʩʦʜʝʨʞʘʪ ʫʛʣʝʚʦʜʳ, ʙʝʣʢʠ ʠ ʜʨʫʛʠʝ ʵʣʝʤʝʥʪʳ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʧʦʣʥʦʮʝʥʥʦʛʦ 

ʧʠʪʘʥʠʷ. ʋʛʣʝʚʦʜʳ ʚ ʢʘʨʪʦʬʝʣʝ ʚ ʦʩʥʦʚʥʦʤ ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʨʘʭʤʘʣʦʤ, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ 

ʠʩʪʦʯʥʠʢʦʤ ʵʥʝʨʛʠʠ. ɼʣʷ ʧʠʱʝʚʳʭ ʮʝʣʝʡ ʦʪʙʠʨʘʶʪʩʷ ʩʦʨʪʘ ʢʘʨʪʦʬʝʣʷ ʩ ʦʧʨʝʜʝʣʸʥʥʳʤʠ 

ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, ʢʦʪʦʨʳʝ ʟʘʚʠʩʷʪ ʦʪ ʫʨʦʚʥʷ ʢʨʘʭʤʘʣʘ. ɹʦʣʝʝ ʚʳʩʦʢʦʝ 

ʩʦʜʝʨʞʘʥʠʝ ʢʨʘʭʤʘʣʘ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʥʦʡ ʨʳʭʣʦʩʪʠ ʠ ʤʷʛʢʦʩʪʠ ʢʣʫʙʥʝʡ ʧʨʠ ʪʝʨʤʠʯʝʩʢʦʡ 

ʦʙʨʘʙʦʪʢʝ. ʂʨʘʭʤʘʣ ʠʛʨʘʝʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʫʛʣʝʚʦʜʥʦʤ ʦʙʤʝʥʝ ʢʘʨʪʦʬʝʣʷ. ʆʥ ʩʣʫʞʠʪ 

ʠʩʪʦʯʥʠʢʦʤ ʵʥʝʨʛʠʠ ʜʣʷ ʨʘʩʪʝʥʠʷ, ʘ ʪʘʢʞʝ ʦʧʨʝʜʝʣʷʝʪ ʪʝʢʩʪʫʨʫ ʠ ʚʢʫʩʦʚʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʢʣʫʙʥʝʡ. ʉʦʚʨʝʤʝʥʥʦʝ ʢʘʨʪʦʬʝʣʝʚʦʜʩʪʚʦ ʜʦʣʞʥʦ ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʢʦʪʦʨʦʝ 

ʫʯʠʪʳʚʘʝʪ ʧʦʪʨʝʙʥʦʩʪʠ ʨʘʟʣʠʯʥʳʭ ʛʨʫʧʧ ʧʦʪʨʝʙʠʪʝʣʝʡ. ʕʪʦ ʤʦʞʝʪ ʚʢʣʶʯʘʪʴ ʚʳʨʘʱʠʚʘʥʠʝ ʩʦʨʪʦʚ 

ʩ ʥʫʞʥʳʤʠ ʚʢʫʩʦʚʳʤʠ ʢʘʯʝʩʪʚʘʤʠ, ʘ ʪʘʢʞʝ ʩʦʨʪʦʚ, ʧʦʜʭʦʜʷʱʠʭ ʜʣʷ ʦʧʨʝʜʝʣʸʥʥʳʭ ʫʩʣʦʚʠʡ 

ʭʨʘʥʝʥʠʷ ʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ.  

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʠʚʦʜʷʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫʨʦʞʘʡʥʦʩʪʠ, ʩʦʜʝʨʞʘʥʠʷ ʢʨʘʭʤʘʣʘ, 

ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʚ ʢʣʫʙʥʷʭ ʢʘʨʪʦʬʝʣʷ ʚ ʫʩʣʦʚʠʷʭ ɸʢʤʦʣʠʥʩʢʦʡ ʦʙʣʘʩʪʠ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ 

ʧʨʦʚʝʜʝʥʳ ʚ 2024 ʛʦʜʫ ʥʘ ʥʘʫʯʥʦʤ ʧʦʣʝʚʦʤ ʫʯʘʩʪʢʝ ʅɸʆ çʂʦʢʰʝʪʘʫʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. 

ʐ.ʋʘʣʠʭʘʥʦʚʘè. ʀʟʫʯʘʣʠ 27 ʩʦʨʪʦʚ ʢʘʨʪʦʬʝʣʷ, ʢʘʟʘʭʩʪʘʥʩʢʦʡ ʠ ʟʘʨʫʙʝʞʥʦʡ ʩʝʣʝʢʮʠʠ. ʈʝʟʫʣʴʪʘʪʳ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʥʘʠʙʦʣʴʰʝʝ ʩʦʜʝʨʞʘʥʠʝ ʢʨʘʭʤʘʣʘ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʩʦʨʪʘʭ ʢʘʨʪʦʬʝʣʷ 

ɸʣʴʷʥʩ ï 20%, ʕʜʝʤ ï 19%.  ʇʦ ʩʦʜʝʨʞʘʥʠʶ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʚʳʜʝʣʠʣʠʩʴ ʩʦʨʪʘ ʋʣʘʥ ï 27%, 

ʋʰʢʦʥʳʨ ʠ ʊʘʣʛʘʪ ï 18%.   

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʘʨʪʦʬʝʣʝʚʦʜʩʪʚʦ, ʢʘʨʪʦʬʝʣʴ, ʩʦʨʪ, ʢʣʫʙʝʥʴ, ʙʠʦʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ, 

ʢʨʘʭʤʘʣ, ʫʨʦʞʘʡʥʦʩʪʴ, ʪʦʚʘʨʥʦʩʪʴ. 

 

ɺʚʝʜʝʥʠʝ. ʉʦʟʜʘʥʠʝ ʩʦʨʪʦʚ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʪʨʝʙʦʚʘʥʠʷʤ ʩʦʚʨʝʤʝʥʥʦʛʦ 

ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʛʦ ʨʳʥʢʘ, ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʥʝ ʪʦʣʴʢʦ ʨʘʩʰʠʨʝʥʠʝ ʯʠʩʣʘ ʧʨʠʟʥʘʢʦʚ, ʧʦ 

ʢʦʪʦʨʳʤ ʧʨʦʚʦʜʠʪʩʷ ʦʪʙʦʨ, ʥʦ ʠ ʛʠʙʨʠʜʠʟʘʮʠʶ ʩʝʣʝʢʮʠʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʜʣʷ ʧʦʣʫʯʝʥʠʷ 

ʙʦʣʝʝ ʫʩʪʦʡʯʠʚʳʭ ʠ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ ʩʦʨʪʦʚ. ɹʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ 

ʧʦʚʳʰʝʥʠʶ ʩʦʜʝʨʞʘʥʠʷ ʧʦʣʝʟʥʳʭ ʚʝʱʝʩʪʚ, ʪʘʢʠʭ ʢʘʢ ʙʝʣʢʠ, ʘʥʪʠʦʢʩʠʜʘʥʪʳ, ʢʘʨʦʪʠʥ ʠ 

ʚʠʪʘʤʠʥʳ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʣʫʯʰʝʥʠʶ ʧʠʱʝʚʦʡ ʮʝʥʥʦʩʪʠ ʧʨʦʜʫʢʪʘ. ʂʨʦʤʝ ʪʦʛʦ, 

ʩʝʣʝʢʮʠʷ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʫʣʫʯʰʝʥʠʝ ʚʢʫʩʦʚʳʭ ʢʘʯʝʩʪʚ ʢʘʨʪʦʬʝʣʷ, ʘ ʪʘʢʞʝ ʧʦʚʳʰʝʥʠʝ ʝʛʦ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʨʘʟʣʠʯʥʳʤ ʚʨʝʜʠʪʝʣʷʤ, ʪʘʢʠʤ ʢʘʢ ʢʦʣʦʨʘʜʩʢʠʡ ʞʫʢ ʠ ʥʝʤʘʪʦʜʳ, ʘ ʪʘʢʞʝ ʢ 

ʙʠʦʪʠʯʝʩʢʠʤ ʠ ʘʙʠʦʪʠʯʝʩʢʠʤ ʩʪʨʝʩʩʘʤ (ʥʘʧʨʠʤʝʨ, ʟʘʩʫʭʝ, ʟʘʤʦʨʦʟʢʘʤ ʠ ʙʦʣʝʟʥʷʤ). 

ɺʘʞʥʦʡ ʟʘʜʘʯʝʡ ʦʩʪʘʸʪʩʷ ʧʦʚʳʰʝʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ ʩʦʨʪʦʚ ʢʘʨʪʦʬʝʣʷ, ʯʪʦ 
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ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʣʠʷʝʪ ʥʘ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʝʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ [1, 2]. 

ʂʘʯʝʩʪʚʦ ʢʘʨʪʦʬʝʣʷ, ʷʚʣʷʶʱʝʝʩʷ ʦʜʥʠʤ ʠʟ ʦʧʨʝʜʝʣʷʶʱʠʭ ʬʘʢʪʦʨʦʚ ʝʛʦ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ, ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʠʪ ʦʪ ʩʦʩʪʘʚʘ ʭʠʤʠʯʝʩʢʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ʚ 

ʢʣʫʙʥʷʭ. ʕʪʠ ʢʦʤʧʦʥʝʥʪʳ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʟʘʚʠʩʷʪ ʦʪ ʫʩʣʦʚʠʡ ʚʳʨʘʱʠʚʘʥʠʷ ʢʘʨʪʦʬʝʣʷ. 

ʇʨʠ ʩʦʟʜʘʥʠʠ ʥʦʚʳʭ ʩʦʨʪʦʚ ʚʘʞʥʦ ʥʝ ʪʦʣʴʢʦ ʦʙʝʩʧʝʯʠʪʴ ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ, ʥʦ 

ʠ ʩʪʘʙʠʣʴʥʦʩʪʴ ʵʪʠʭ ʧʨʠʟʥʘʢʦʚ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ 

ʫʩʣʦʚʠʷʭ, ʯʪʦ ʧʦʤʦʞʝʪ ʧʦʣʫʯʠʪʴ ʫʩʪʦʡʯʠʚʳʝ ʠ ʧʨʦʜʫʢʪʠʚʥʳʝ ʩʦʨʪʘ ʚ ʜʦʣʛʦʩʨʦʯʥʦʡ 

ʧʝʨʩʧʝʢʪʠʚʝ [3, 4]. 

ɺ ʢʘʨʪʦʬʝʣʝ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʦʧʨʝʜʝʣʝʥʠʝ ʝʛʦ ʧʠʱʝʚʦʡ ʮʝʥʥʦʩʪʠ ʠʛʨʘʝʪ 

ʢʦʣʠʯʝʩʪʚʦ ʢʨʘʭʤʘʣʘ ʠ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ. ʕʪʠ ʧʦʢʘʟʘʪʝʣʠ ʥʝ ʪʦʣʴʢʦ ʦʧʨʝʜʝʣʷʶʪ ʝʛʦ 

ʧʨʠʛʦʜʥʦʩʪʴ ʜʣʷ ʧʝʨʝʨʘʙʦʪʢʠ, ʥʦ ʠ ʚʣʠʷʶʪ ʥʘ ʚʳʭʦʜ ʪʦʚʘʨʥʦʡ ʧʨʦʜʫʢʮʠʠ ʧʨʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝ ʢʨʘʭʤʘʣʘ ʠ ʩʧʠʨʪʘ. ɹʦʣʝʝ ʪʦʛʦ, ʩʦʜʝʨʞʘʥʠʝ ʢʨʘʭʤʘʣʘ ʠ ʜʨʫʛʠʭ ʢʦʤʧʦʥʝʥʪʦʚ 

ʚʣʠʷʝʪ ʥʘ ʢʘʯʝʩʪʚʦ ʧʝʨʝʨʘʙʦʪʘʥʥʳʭ ʧʨʦʜʫʢʪʦʚ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʨʘʩʰʠʨʷʝʪ ʚʦʟʤʦʞʥʦʩʪʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʘʨʪʦʬʝʣʷ ʚ ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ [5]. 

ʂʨʘʭʤʘʣ ʠ ʩʫʭʦʝ ʚʝʱʝʩʪʚʦ ʷʚʣʷʪʁʩʷ ʚʘʞʥʳʤʠ ʢʨʠʪʝʨʠʷʤʠ ʜʣʷ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʠ 

ʧʠʱʝʚʦʡ ʮʝʥʥʦʩʪʠ ʩʦʨʪʦʚ ʢʘʨʪʦʬʝʣʷ. ʂʨʘʭʤʘʣ, ʢʘʢ ʩʣʦʞʥʳʡ ʫʛʣʝʚʦʜ, ʩʦʩʪʘʚʣʷʝʪ 

ʦʩʥʦʚʥʫʶ ʯʘʩʪʴ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʚ ʢʘʨʪʦʬʝʣʝ ʠ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʥʘ ʪʝʢʩʪʫʨʫ, ʚʢʫʩ, 

ʘ ʪʘʢʞʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʢʦʨʥʝʧʣʦʜʦʚ. 

ʐʠʨʦʢʠʡ ʠʥʪʝʨʝʩ ʢ ʩʦʜʝʨʞʘʥʠʶ ʢʨʘʭʤʘʣʘ ʚ ʢʘʨʪʦʬʝʣʝ ʩʚʷʟʘʥ ʩ ʝʛʦ ʨʦʣʴʶ ʚ 

ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʇʦ ʜʘʥʥʳʤ Qui et al. (2021) [6], ʩʦʨʪʘ ʩ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ 

ʢʨʘʭʤʘʣʘ, ʪʘʢʠʝ ʢʘʢ ɸʣʴʷʥʩ ʠ ʕʜʝʤ, ʦʙʝʩʧʝʯʠʚʘʶʪ ʚʳʩʦʢʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʧʨʠ 

ʧʝʨʝʨʘʙʦʪʢʝ ʚ ʢʨʘʭʤʘʣʦʩʦʜʝʨʞʘʱʠʝ ʧʨʦʜʫʢʪʳ, ʪʘʢʠʝ ʢʘʢ ʯʠʧʩʳ ʠ ʧʶʨʝ. ʕʪʦ 

ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʝʤ, ʧʨʦʚʝʜʝʥʥʳʤ ʚ 2018 ʛʦʜʫ ʚ ʨʘʤʢʘʭ ʧʨʦʝʢʪʘ, ʚ ʢʦʪʦʨʦʤ 

ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʩʦʨʪʘ ʢʘʨʪʦʬʝʣʷ, ʠʭ ʧʠʱʝʚʳʝ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ [7]. 

ʉʦʜʝʨʞʘʥʠʝ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ, ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʷʚʣʷʝʪʩʷ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʳʤ ʜʣʷ 

ʭʨʘʥʝʥʠʷ ʠ ʧʝʨʝʨʘʙʦʪʢʠ ʢʘʨʪʦʬʝʣʷ. ʂʘʢ ʦʪʤʝʯʘʶʪ D'Antonio ʠ ʜʨ. [8], ʩʦʨʪʘ ʩ ʚʳʩʦʢʠʤ 

ʩʦʜʝʨʞʘʥʠʝʤ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ, ʪʘʢʠʝ ʢʘʢ ʋʣʘʥ ʠ ʊʘʣʛʘʪ, ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʣʫʯʰʠʝ 

ʨʝʟʫʣʴʪʘʪʳ ʚ ʜʣʠʪʝʣʴʥʦʤ ʭʨʘʥʝʥʠʠ ʠ ʧʝʨʝʨʘʙʦʪʢʝ. ʕʪʦ ʜʝʣʘʝʪ ʠʭ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʳʤʠ ʜʣʷ 

ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ, ʩʪʨʝʤʷʱʠʭʩʷ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʧʦʪʝʨʠ ʧʨʠ ʭʨʘʥʝʥʠʠ ʠ ʦʙʝʩʧʝʯʠʚʘʪʴ 

ʩʪʘʙʠʣʴʥʦʝ ʢʘʯʝʩʪʚʦ. 

ʂʨʦʤʝ ʪʦʛʦ, Koomson ʠ ʜʨ. (2020) [9] ʠʩʩʣʝʜʦʚʘʣʠ ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʩʦʜʝʨʞʘʥʠʝʤ 

ʢʨʘʭʤʘʣʘ ʠ ʦʙʱʝʡ ʧʠʪʘʪʝʣʴʥʦʡ ʮʝʥʥʦʩʪʴʶ ʢʘʨʪʦʬʝʣʷ. ɺ ʠʭ ʨʘʙʦʪʘʭ ʦʪʤʝʯʝʥʦ, ʯʪʦ ʩʦʨʪʘ ʩ 

ʙʦʣʝʝ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʢʨʘʭʤʘʣʘ ʪʘʢʞʝ ʩʦʜʝʨʞʘʪ ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ 

ʣʝʛʢʦʫʩʚʦʷʝʤʳʭ ʫʛʣʝʚʦʜʦʚ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʨʝʟʫʣʴʪʘʪʘʤʠ ʘʥʘʣʠʟʘ ʪʘʢʠʭ ʩʦʨʪʦʚ, ʢʘʢ 

ɻʘʣʘ ʠ ʏʝʣʣʝʥʜʞʝʨ. ʕʪʠ ʜʘʥʥʳʝ ʫʩʠʣʠʚʘʶʪ ʠʜʝʠ ʦ ʚʳʙʦʨʝ ʩʦʨʪʦʚ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʠʭ 

ʢʦʨʤʦʚʳʭ ʠ ʧʠʪʘʪʝʣʴʥʳʭ ʩʚʦʡʩʪʚʘʭ. 

ɺʘʞʥʦʩʪʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʢʘʨʪʦʬʝʣʷ ʪʘʢʞʝ ʠʟʣʦʞʝʥʘ ʚ ʦʙʟʦʨʝ, ʧʨʦʚʝʜʝʥʥʦʤ 

ʄʠʭʘʡʣʦʚʦʡ ʠ ʉʝʤʝʥʦʚʳʤ (2022) [10], ʛʜʝ ʫʪʦʯʥʷʝʪʩʷ, ʯʪʦ ʜʣʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʚʳʙʦʨʘ 

ʩʦʨʪʦʚ ʢʘʨʪʦʬʝʣʷ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʢʘʢ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ, ʪʘʢ ʠ ʧʦʪʨʝʙʥʦʩʪʠ 

ʢʦʥʝʯʥʦʛʦ ʧʦʪʨʝʙʠʪʝʣʷ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʞʝʣʘʥʠʷ ʩʦʭʨʘʥʠʪʴ ʚʳʩʦʢʦʝ ʢʘʯʝʩʪʚʦ 

ʧʨʦʜʫʢʮʠʠ, ʩʦʨʪʘ, ʢʘʢ ʇʘʤʷʪʠ ɹʦʙʨʦʚʘ ʠ ʅʘʨʪʘʫ, ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ 

ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʪʝʭʥʦʣʦʛʠʡ, ʪʨʝʙʫʶʱʠʭ ʦʧʨʝʜʝʣʝʥʥʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʩʦʜʝʨʞʘʥʠʷ 

ʢʨʘʭʤʘʣʘ ʠ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʆʧʳʪʳ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʚ 2024 ʛʦʜʫ ʥʘ 

ʥʘʫʯʥʦʤ ʩʪʘʮʠʦʥʘʨʝ ʅɸʆ çʂʦʢʰʝʪʘʫʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʐ.ʋʘʣʠʭʘʥʦʚʘè ʚ ʨʘʤʢʘʭ 

ʚʥʫʪʨʠʚʫʟʦʚʩʢʦʛʦ ʧʨʦʝʢʪʘ "ɹʠʦʭʠʤʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʩʦʨʪʦʚ ʢʘʨʪʦʬʝʣʷ ʨʘʟʥʳʭ ʛʨʫʧʧ 

ʩʧʝʣʦʩʪʠ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʢʨʘʭʤʘʣʘ ʚ ʫʩʣʦʚʠʷʭ ɸʢʤʦʣʠʥʩʢʦʡ ʦʙʣʘʩʪʠ", ʚ ʨʘʤʢʘʭ ʢʦʥʢʫʨʩʘ 

çʄʦʣʦʜʝʞʴ ʠ ʥʘʫʢʘ-2024è.  

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʢʨʘʭʤʘʣʘ (%) ʠ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ (%) ʚ ʢʘʨʪʦʬʝʣʝ ʠʟ 
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ʢʘʞʜʦʛʦ ʚʘʨʠʘʥʪʘ ʦʧʳʪʘ ʙʳʣʦ ʦʪʦʙʨʘʥʦ ʧʦ 5 ʢʛ ʢʣʫʙʥʝʡ, ʢʦʪʦʨʳʝ ʪʘʢʞʝ ʙʳʣʠ ʦʪʧʨʘʚʣʝʥʳ 

ʥʘ ʣʘʙʦʨʘʪʦʨʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɸʥʘʣʠʟ ʙʳʣ ʧʨʦʚʝʜʸʥ ʚ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ 

ʣʘʙʦʨʘʪʦʨʠʠ ʅɸʆ çʂɸʊʀʋ ʠʤ. ʉ. ʉʝʡʬʫʣʣʠʥʘè, ʛ. ɸʩʪʘʥʘ.  

ɼʣʷ ʦʮʝʥʢʠ ʩʦʜʝʨʞʘʥʠʷ ʥʠʪʨʘʪʦʚ (ʤʛ/ʢʛ) ʚ ʢʘʨʪʦʬʝʣʝ ʠʟ ʢʘʞʜʦʛʦ ʚʘʨʠʘʥʪʘ ʦʧʳʪʘ 

ʙʳʣʦ ʦʪʦʙʨʘʥʦ ʧʦ 2 ʢʛ ʢʣʫʙʥʝʡ, ʢʦʪʦʨʳʝ ʪʘʢʞʝ ʙʳʣʠ ʦʪʧʨʘʚʣʝʥʳ ʥʘ ʣʘʙʦʨʘʪʦʨʥʳʡ ʘʥʘʣʠʟ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʙʠʦʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʢʘʨʪʦʬʝʣʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ɸʢʤʦʣʠʥʩʢʦʛʦ ʬʠʣʠʘʣʘ ɸʆ çʅʘʮʠʦʥʘʣʴʥʳʡ ʮʝʥʪʨ 

ʕʢʩʧʝʨʪʠʟʳ ʠ ʉʝʨʪʠʬʠʢʘʮʠʠè, ʛ. ʂʦʢʰʝʪʘʫ. 

ɺ ʪʘʙʣʠʮʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʳ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʟʘ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ 

2024 ʛʦʜʘ, ʩʧʝʮʠʬʠʯʝʩʢʠ ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʘʛʨʦʥʦʤʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ ʜʣʷ ʚʦʟʜʝʣʳʚʘʥʠʷ 

ʢʫʣʴʪʫʨʳ ʢʘʨʪʦʬʝʣʷ. ɼʘʥʥʳʝ ʦʭʚʘʪʳʚʘʶʪ ʪʝʤʧʝʨʘʪʫʨʥʳʝ ʠ ʦʩʘʜʦʯʥʳʝ ʧʘʨʘʤʝʪʨʳ, 

ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʝ ʧʦ ʜʝʢʘʜʘʤ ʩ ʤʘʨʪʘ ʧʦ ʩʝʥʪʷʙʨʴ. 

ɸʥʘʣʠʟ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʘ ʜʝʤʦʥʩʪʨʠʨʫʝʪ, ʯʪʦ ʚ ʥʘʯʘʣʝ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ 

ʧʝʨʠʦʜʘ (ʤʘʨʪ) ʟʥʘʯʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʦʩʪʘʶʪʩʷ ʦʪʨʠʮʘʪʝʣʴʥʳʤʠ, ʩ ʤʠʥʠʤʫʤʦʤ -8,3 ÁC. 

ʕʪʦ ʤʦʞʝʪ ʦʛʨʘʥʠʯʠʪʴ ʥʘʯʘʣʦ ʚʝʛʝʪʘʮʠʠ ʢʘʨʪʦʬʝʣʷ, ʢʦʪʦʨʳʡ ʪʨʝʙʫʝʪ ʧʦʣʦʞʠʪʝʣʴʥʳʭ 

ʪʝʤʧʝʨʘʪʫʨ ʜʣʷ ʧʨʦʨʘʩʪʘʥʠʷ. ɺ ʘʧʨʝʣʝ ʥʘʙʣʶʜʘʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦʝ ʧʦʚʳʰʝʥʠʝ 

ʪʝʤʧʝʨʘʪʫʨʳ, ʜʦʩʪʠʛʘʶʱʝʛʦ +10,8 ÁC ʚʦ ʚʪʦʨʦʡ ʜʝʢʘʜʝ, ʯʪʦ ʩʦʟʜʘʝʪ ʦʧʪʠʤʘʣʴʥʳʝ ʫʩʣʦʚʠʷ 

ʜʣʷ ʧʦʩʘʜʢʠ. ɺ ʤʘʝ ʠ ʠʶʥʝ ʪʝʤʧʝʨʘʪʫʨʘ ʧʨʦʜʦʣʞʘʝʪ ʨʘʩʪʠ, ʜʦʩʪʠʛʘʷ +20,9 ÁC ʚ ʤʘʝ ʠ +19,5 

ÁC ʚ ʠʶʥʝ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʙʣʘʛʦʧʨʠʷʪʥʳʤ ʬʘʢʪʦʨʦʤ ʜʣʷ ʘʢʪʠʚʥʦʛʦ ʨʦʩʪʘ ʢʘʨʪʦʬʝʣʷ. ɺ ʠʶʣʝ 

ʠ ʘʚʛʫʩʪʝ ʩʨʝʜʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʦʩʪʘʶʪʩʷ ʥʘ ʫʨʦʚʥʝ +19,5 ÁC ʠ +15,8 ÁC, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʫʩʣʦʚʠʷʤ, ʥʝʦʙʭʦʜʠʤʳʤ ʜʣʷ ʟʘʢʣʘʜʢʠ ʢʣʫʙʥʝʡ. ʉʝʥʪʷʙʨʴ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʩʥʠʞʝʥʠʝ 

ʪʝʤʧʝʨʘʪʫʨʳ ʜʦ +14,8 ÁC, ʯʪʦ ʤʦʞʝʪ ʧʦʚʣʠʷʪʴ ʥʘ ʟʘʚʝʨʰʝʥʠʝ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʠ 

ʩʦʟʨʝʚʘʥʠʝ ʢʘʨʪʦʬʝʣʷ. 

ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ, ʤʘʡ ʷʚʣʷʝʪʩʷ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʳʤ ʤʝʩʷʮʝʤ ʩ 

ʩʫʤʤʘʨʥʳʤʠ ʦʩʘʜʢʘʤʠ 65,1 ʤʤ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʝʦʙʭʦʜʠʤʫʶ ʚʣʘʛʫ ʜʣʷ ʢʘʨʪʦʬʝʣʷ ʚ 

ʧʝʨʠʦʜ ʝʛʦ ʘʢʪʠʚʥʦʛʦ ʨʦʩʪʘ. ʊʘʢʞʝ ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʦʩʘʜʢʦʚ ʚ ʘʧʨʝʣʝ 

(65,0 ʤʤ), ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʩʪʘʥʦʚʣʝʥʠʶ ʚʦʜʥʦʛʦ ʙʘʣʘʥʩʘ ʚ ʧʦʯʚʝ ʧʝʨʝʜ ʧʦʩʘʜʢʦʡ. ɺ 

ʤʘʨʪʝ ʥʘʙʣʶʜʘʶʪʩʷ ʤʠʥʠʤʘʣʴʥʳʝ ʦʩʘʜʢʠ (10,5 ʤʤ), ʯʪʦ ʥʝ ʧʨʝʧʷʪʩʪʚʫʝʪ ʧʨʦʚʝʜʝʥʠʶ 

ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʪʘʢʠʭ ʢʘʢ ʦʙʨʘʙʦʪʢʘ ʧʦʯʚʳ ʠ ʧʦʜʛʦʪʦʚʢʘ ʢ ʧʦʩʝʚʫ. ʆʜʥʘʢʦ, 

ʧʦ ʚʩʝʡ ʚʠʜʠʤʦʩʪʠ, ʚ ʣʝʪʥʠʝ ʤʝʩʷʮʳ (ʠʶʣʴ-ʘʚʛʫʩʪ) ʫʨʦʚʝʥʴ ʦʩʘʜʢʦʚ ʩʥʠʞʘʝʪʩʷ, ʠ 

ʥʝʦʙʭʦʜʠʤʦ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʧʦʜʜʝʨʞʘʥʠʝ ʦʧʪʠʤʘʣʴʥʦʛʦ ʚʣʘʞʥʦʩʪʥʦʛʦ ʨʝʞʠʤʘ ʚ 

ʧʝʨʠʦʜ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʣʫʙʥʝʡ. 

 
ʊʘʙʣʠʮʘ 1 ï ʄʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʟʘ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ, 2024 ʛ. 

 

ʇʦʢʘʟʘʪʝʣʴ ʧʝʨʠʦʜ 

(ʜʝʢʘʜʘ) 

ʄʝʩʷʮ  

ʄʘʨʪ ʘʧʨʝʣʴ ʤʘʡ ʠʶʥʴ ʠʶʣʴ ʘʚʛʫʩʪ ʩʝʥʪʷʙʨʴ 

ʊʝʤʧʝʨʘʪʫʨʘ, ʦʉ ɯ ʜʝʢʘʜʘ -8,3 +4,1 +8,3 +18,8 +18,2 +20,1 +11,7 

ɯɯ ʜʝʢʘʜʘ -8,2 +10,8 +10,2 +21,8 +21,0 +16,6 +10,5 

ɯɯɯ ʜʝʢʘʜʘ -1,3 +10,3 +9,0 +22,1 +19,5 +14,7 +9,4 

ʉʨʝʜʥʝ-ʤʝʩʷʯ -5,9 +8,2 +9,1 +20,9 +19,5 +17,1 +10,5 

ʉʨʝʜʥʝ-

ʤʥʦʛʦ-ʣʝʪʥʠʡ 
-5,9 +4,8 +11,7 +17,0 +19,5 17,1 +12,0 

ɸʪʤʦʩʬʝʨʥʳʝ 

ʦʩʘʜʢʠ, ʤʤ 

ɯ ʜʝʢʘʜʘ 7,0 1,5 13,8 31,5 22,5 14,0 18,0 

ɯɯ ʜʝʢʘʜʘ - 12,0 40,3 18,5 27,0 22,0 - 

ɯɯɯ ʜʝʢʘʜʘ 3,5 4,5 11,0 15,0 18,0 20,0 3,8 

ʩʫʤʤʘ 10,5 18,6 65,1 65,0 67,5 56,0 21,8 

ʉʨʝʜʥʝ-

ʤʥʦʛʦ-ʣʝʪʥʠʡ 

16,2 
18,5 30,7 44,2 63,9 39,7 27,0 

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʷ. ɺ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʧʨʝʜʩʪʘʚʣʝʥʦ ʩʦʜʝʨʞʘʥʠʝ 
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ʢʨʘʭʤʘʣʘ ʠ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʩʦʨʪʦʚ ʢʘʨʪʦʬʝʣʷ. ɼʘʥʥʳʝ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʥʘ 

ʨʠʩʫʥʢʝ 1, ʫʢʘʟʳʚʘʶʪ ʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʧʨʦʮʝʥʪʳ ʩʦʜʝʨʞʘʥʠʷ ʢʨʘʭʤʘʣʘ ʠ ʩʫʭʦʛʦ 

ʚʝʱʝʩʪʚʘ ʜʣʷ ʢʘʞʜʦʛʦ ʩʦʨʪʘ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʪʴ ʧʠʪʘʪʝʣʴʥʳʝ ʩʚʦʡʩʪʚʘ ʠ 

ʧʦʪʝʥʮʠʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʨʪʦʚ ʚ ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʧʦʣʫʯʝʥʥʳʭ ʠʟ ʦʙʨʘʟʮʦʚ ʢʘʨʪʦʬʝʣʷ ʚʳʜʝʣʠʣʠʩʴ ʩʦʨʪʘ 

ɸʣʴʷʥʩ, ʕʜʝʤ ʠ ɼʠʘʨ, ʧʦʢʘʟʘʪʝʣʠ ʢʨʘʭʤʘʣʘ ʩʦʩʪʘʚʠʣʠ 20%, 19% ʠ 9% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʇʨʠ 

ʵʪʦʤ ʥʠʟʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʢʨʘʭʤʘʣʘ ʦʪʣʠʯʠʣʠʩʴ ʩʦʨʪʘ ʋʣʘʜʘʨ (11%), ɹʦʣʘʰʘ(12%) ץ, Cui 

Valley ʠ Winter Valley  (12%). 

ʅʘ ʨʠʩʫʥʢʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʘʟʣʠʯʥʳʭ ʩʦʨʪʦʚ 

ʢʘʨʪʦʬʝʣʷ. ʂʨʘʭʤʘʣ ʠ ʩʫʭʦʝ ʚʝʱʝʩʪʚʦ ʷʚʣʷʶʪʩʷ ʜʚʫʤʷ ʢʣʶʯʝʚʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ, ʢʦʪʦʨʳʝ 

ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʶʪ ʥʘ ʢʘʨʪʦʬʝʣʴ. ɺʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʢʨʘʭʤʘʣʘ ʫʚʝʣʠʯʠʚʘʝʪ 

ʧʠʪʘʪʝʣʴʥʫʶ ʮʝʥʥʦʩʪʴ ʢʘʨʪʦʬʝʣʷ, ʯʪʦ ʜʝʣʘʝʪ ʝʛʦ ʚʘʞʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʵʥʝʨʛʠʠ ʚ ʨʘʮʠʦʥʝ.  

ʉʫʭʦʝ ʚʝʱʝʩʪʚʦ ʦʪʨʘʞʘʝʪ ʦʙʱʝʝ ʩʦʜʝʨʞʘʥʠʝ ʩʫʭʠʭ ʚʝʱʝʩʪʚ ʚ ʢʘʨʪʦʬʝʣʝ, ʚʢʣʶʯʘʷ 

ʢʨʘʭʤʘʣ, ʩʘʭʘʨ, ʢʣʝʪʯʘʪʢʫ, ʙʝʣʢʠ ʠ ʤʠʥʝʨʘʣʳ. ʕʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʚʘʞʝʥ ʜʣʷ ʦʮʝʥʢʠ ʦʙʱʝʛʦ 

ʢʘʯʝʩʪʚʘ ʢʣʫʙʥʝʡ. ɺʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʦ, ʯʪʦ ʢʘʨʪʦʬʝʣʴ 

ʦʙʣʘʜʘʝʪ ʭʦʨʦʰʠʤʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʯʪʦ ʜʝʣʘʝʪ ʝʛʦ ʧʦʜʭʦʜʷʱʠʤ ʜʣʷ 

ʦʙʨʘʙʦʪʢʠ ʠ ʭʨʘʥʝʥʠʷ. ʆʙʘ ʧʘʨʘʤʝʪʨʘ ʧʦʤʦʛʘʶʪ ʘʛʨʦʥʦʤʘʤ ʚʳʙʠʨʘʪʴ ʩʦʨʪʘ ʢʘʨʪʦʬʝʣʷ, 

ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʠʝ ʜʣʷ ʦʧʨʝʜʝʣʸʥʥʳʭ ʫʩʣʦʚʠʡ ʨʦʩʪʘ ʠ ʜʣʷ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ 

ʧʦʪʨʝʙʥʦʩʪʝʡ ʧʦʪʨʝʙʠʪʝʣʝʡ ʚ ʨʘʟʥʦʦʙʨʘʟʥʦʡ ʧʨʦʜʫʢʮʠʠ. 

 
ʈʠʩʫʥʦʢ 1 ï ʋʨʦʚʝʥʴ ʢʨʘʭʤʘʣʘ ʠ ʩʦʜʝʨʞʘʥʠʝ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʚ ʢʣʫʙʥʷʭ ʢʘʨʪʦʬʝʣʷ, 2024 ʛ. 

 

ʀʩʭʦʜʷ ʠʟ ʘʥʘʣʠʟʘ, ʩʦʨʪʘ ʩ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʢʨʘʭʤʘʣʘ, ʪʘʢʠʝ ʢʘʢ ɸʣʴʷʥʩ 

(20%) ʠ ʕʜʝʤ (19%), ʦʙʣʘʜʘʶʪ ʧʦʪʝʥʮʠʘʣʦʤ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʠʟʜʝʣʠʡ, 

ʪʨʝʙʫʶʱʠʭ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʠ ʢʨʘʭʤʘʣʠʩʪʦʩʪʠ, ʪʘʢʠʭ ʢʘʢ ʢʘʨʪʦʬʝʣʴʥʦʝ ʧʶʨʝ, ʯʠʧʩʳ ʠ 

ʜʨʫʛʦʝ. 

ʉʦʜʝʨʞʘʥʠʝ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʫʢʘʟʳʚʘʝʪ ʥʘ ʦʙʱʫʶ ʤʘʩʩʫ ʚʩʝʭ ʚʝʱʝʩʪʚ ʚ ʢʘʨʪʦʬʝʣʝ, 

ʢʨʦʤʝ ʚʦʜʳ, ʠ ʷʚʣʷʝʪʩʷ ʢʣʶʯʝʚʳʤ ʧʘʨʘʤʝʪʨʦʤ, ʦʧʨʝʜʝʣʷʶʱʠʤ ʛʫʩʪʦʪʫ ʠ ʢʦʥʩʠʩʪʝʥʮʠʶ 

ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʘ. ʅʘʧʨʠʤʝʨ, ʩʦʨʪ ʋʣʘʥ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʥʘʠʙʦʣʴʰʝʝ ʩʦʜʝʨʞʘʥʠʝ ʩʫʭʦʛʦ 

ʚʝʱʝʩʪʚʘ (27%), ʯʪʦ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʝʟʥʳʤ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚʳʩʦʢʦʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʭ 

ʢʘʨʪʦʬʝʣʴʥʳʭ ʧʨʦʜʫʢʪʦʚ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʩʦʨʪʘ, ʩʦʜʝʨʞʘʱʠʝ ʤʝʥʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʩʫʭʦʛʦ 

ʚʝʱʝʩʪʚʘ, ʪʘʢʠʝ ʢʘʢ ʋʰʢʦʥʳʨ (18%) ʠ ʊʘʣʛʘʪ (18%), ʤʦʛʫʪ ʙʳʪʴ ʙʦʣʝʝ 

ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʳʤʠ ʜʣʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ ʚ ʩʚʝʞʝʤ ʚʠʜʝ ʠʣʠ ʜʣʷ 
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ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʩʫʧʦʚ ʠ ʜʨʫʛʠʭ ʙʣʶʜ, ʛʜʝ ʚʘʞʥʘ ʚʳʩʦʢʘʷ ʚʣʘʞʥʦʩʪʴ. 

ʉʨʘʚʥʝʥʠʝ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʜʘʥʥʳʭ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʩʦʨʪʘ, ʪʘʢʠʝ ʢʘʢ ɻʘʣʘ, 

ʏʝʣʣʝʥʜʞʝʨ ʠ ʂʦʨʦʣʝʚʘ ɸʥʥʘ, ʠʤʝʶʪ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʝ ʫʨʦʚʥʠ ʢʘʢ ʩʦʜʝʨʞʘʥʠʷ 

ʢʨʘʭʤʘʣʘ, ʪʘʢ ʠ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ, ʯʪʦ ʜʝʣʘʝʪ ʠʭ ʫʥʠʚʝʨʩʘʣʴʥʳʤʠ ʜʣʷ ʨʘʟʣʠʯʥʳʭ 

ʧʨʠʤʝʥʝʥʠʡ. ɺ ʢʦʥʪʝʢʩʪʝ ʩʦʨʪʦʚ ʩ ʙʦʣʝʝ ʥʠʟʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʢʨʘʭʤʘʣʘ, ʪʘʢʠʭ ʢʘʢ Winter 

Valley ʠ Cui Valley, ʧʦʜʯʝʨʢʠʚʘʝʪʩʷ, ʯʪʦ ʦʥʠ ʤʦʛʫʪ ʙʳʪʴ ʘʜʘʧʪʠʨʦʚʘʥʳ ʜʣʷ ʩʧʝʮʠʬʠʯʝʩʢʠʭ 

ʛʘʩʪʨʦʥʦʤʠʯʝʩʢʠʭ ʥʫʞʜ ʠ ʧʨʝʜʧʦʯʪʝʥʠʡ ʧʦʪʨʝʙʠʪʝʣʝʡ, ʦʩʦʙʝʥʥʦ ʜʣʷ ʪʝʭ, ʢʪʦ 

ʦʨʠʝʥʪʠʨʫʝʪʩʷ ʥʘ ʧʨʦʜʫʢʪʳ ʩ ʧʦʥʠʞʝʥʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʫʛʣʝʚʦʜʦʚ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʟʫʣʴʪʘʪʳ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʜʪʚʝʨʞʜʘʶʪ, ʯʪʦ ʚʳʙʦʨ 

ʩʦʨʪʘ ʢʘʨʪʦʬʝʣʷ ʜʦʣʞʝʥ ʦʩʥʦʚʳʚʘʪʴʩʷ ʥʘ ʮʝʣʝʚʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ ʢʦʥʝʯʥʦʛʦ ʧʨʦʜʫʢʪʘ, 

ʧʨʝʜʧʦʯʪʝʥʠʷʭ ʧʦʪʨʝʙʠʪʝʣʝʡ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʚʦʟʤʦʞʥʦʩʪʷʭ ʧʝʨʝʨʘʙʦʪʢʠ, ʯʪʦ ʜʝʣʘʝʪ 

ʫʧʨʘʚʣʝʥʠʝ ʩʦʨʪʘʤʠ ʢʘʨʪʦʬʝʣʷ ʚʘʞʥʳʤ ʘʩʧʝʢʪʦʤ ʘʛʨʦʥʦʤʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ ʠ ʦʙʝʩʧʝʯʝʥʠʷ 

ʢʘʯʝʩʪʚʘ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ. 

ʅʘ ʦʩʥʦʚʝ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʜʘʥʥʳʭ ʦ ʩʦʜʝʨʞʘʥʠʠ ʢʨʘʭʤʘʣʘ ʠ ʫʨʦʞʘʡʥʦʩʪʠ ʩʦʨʪʦʚ 

ʨʘʩʪʝʥʠʡ, ʤʦʞʝʪ ʙʳʪʴ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʢʦʨʨʝʣʷʮʠʠ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ 

ʵʪʠʤʠ ʜʚʫʤʷ ʧʦʢʘʟʘʪʝʣʷʤʠ. 

 

 
ʈʠʩʫʥʦʢ 2 ï ʂʦʨʨʝʣʷʮʠʦʥʥʘʷ ʩʚʷʟʴ ʤʝʞʜʫ ʫʨʦʞʘʡʥʦʩʪʴʶ ʠ ʩʦʜʝʨʞʘʥʠʝʤ ʢʨʘʭʤʘʣʘ 

 

ɿʥʘʯʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʢʦʨʨʝʣʷʮʠʠ ʩʦʩʪʘʚʣʷʝʪ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 0,48, ʯʪʦ 

ʫʢʘʟʳʚʘʝʪ ʥʘ ʥʘʣʠʯʠʝ ʫʤʝʨʝʥʥʦʡ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʢʦʨʨʝʣʷʮʠʠ ʤʝʞʜʫ ʩʦʜʝʨʞʘʥʠʝʤ 

ʢʨʘʭʤʘʣʘ ʠ ʫʨʦʞʘʡʥʦʩʪʴʶ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʫʚʝʣʠʯʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʢʨʘʭʤʘʣʘ ʚ ʩʦʨʪʘʭ 

ʢʘʨʪʦʬʝʣʷ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʦ ʩ ʥʝʢʦʪʦʨʳʤ ʫʚʝʣʠʯʝʥʠʝʤ ʠʭ ʫʨʦʞʘʡʥʦʩʪʠ, ʭʦʪʷ ʵʪʘ ʩʚʷʟʴ 

ʥʝ ʷʚʣʷʝʪʩʷ ʩʠʣʴʥʦʡ. 

ɿʥʘʯʝʥʠʝ ʪ-ʩʪʘʪʠʩʪʠʢʠ ʩʦʩʪʘʚʣʷʝʪ 1,54, ʯʪʦ ʥʠʞʝ ʢʨʠʪʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ, ʦʙʳʯʥʦ 

ʨʘʚʥʦʛʦ 2. ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʥʘʙʣʶʜʘʝʤʘʷ ʢʦʨʨʝʣʷʮʠʷ ʥʝ ʜʦʩʪʠʛʘʝʪ 

ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʟʥʘʯʠʤʦʩʪʠ, ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʩʦʜʝʨʞʘʥʠʝʤ ʢʨʘʭʤʘʣʘ 

ʠ ʫʨʦʞʘʡʥʦʩʪʴʶ ʤʦʞʝʪ ʙʳʪʴ ʩʣʫʯʘʡʥʦʡ. 

ʂʦʵʬʬʠʮʠʝʥʪ 1,38 ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʦ, ʯʪʦ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʩʦʜʝʨʞʘʥʠʷ ʢʨʘʭʤʘʣʘ ʥʘ 

ʦʜʥʫ ʧʨʦʮʝʥʪʥʫʶ ʝʜʠʥʠʮʫ, ʫʨʦʞʘʡʥʦʩʪʴ ʚ ʩʨʝʜʥʝʤ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʥʘ 1,38 ʪ/ʛʘ. 

 ʂʦʥʩʪʘʥʪʘ (-2,61) ʪʘʢʞʝ ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʝʦʨʝʪʠʯʝʩʢʫʶ ʫʨʦʞʘʡʥʦʩʪʴ, ʢʦʛʜʘ 

ʩʦʜʝʨʞʘʥʠʝ ʢʨʘʭʤʘʣʘ ʨʘʚʥʦ ʥʫʣʶ, ʯʪʦ ʚ ʜʘʥʥʦʡ ʩʠʪʫʘʮʠʠ ʤʦʞʝʪ ʥʝ ʠʤʝʪʴ ʧʨʘʢʪʠʯʝʩʢʦʛʦ 

ʩʤʳʩʣʘ. ʍʦʪʷ ʩʫʱʝʩʪʚʫʝʪ ʫʤʝʨʝʥʥʘʷ ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʢʦʨʨʝʣʷʮʠʷ ʤʝʞʜʫ ʩʦʜʝʨʞʘʥʠʝʤ 

ʢʨʘʭʤʘʣʘ ʠ ʫʨʦʞʘʡʥʦʩʪʴʶ, ʦʥʘ ʥʝ ʷʚʣʷʝʪʩʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦʡ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʭʦʪʷ ʠ ʩʫʱʝʩʪʚʫʝʪ ʫʤʝʨʝʥʥʘʷ 
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ʧʦʟʠʪʠʚʥʘʷ ʩʚʷʟʴ ʤʝʞʜʫ ʩʦʜʝʨʞʘʥʠʝʤ ʢʨʘʭʤʘʣʘ ʠ ʫʨʦʞʘʡʥʦʩʪʴʶ ʩʦʨʪʦʚ ʨʘʩʪʝʥʠʡ, ʦʥʘ ʥʝ 

ʜʦʩʪʠʛʘʝʪ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʟʥʘʯʠʤʦʩʪʠ. ʕʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʜʘʣʴʥʝʡʰʝʛʦ 

ʠʟʫʯʝʥʠʷ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ, ʠ ʧʦʜʪʚʝʨʞʜʘʝʪ ʚʘʞʥʦʩʪʴ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʧʦʜʭʦʜʘ ʚ ʘʛʨʦʥʦʤʠʠ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ.   

ʅʠʪʨʘʪʳ, ʩʦʜʝʨʞʘʱʠʝʩʷ ʚ ʢʣʫʙʥʷʭ, ʤʦʛʫʪ ʧʨʝʦʙʨʘʟʦʚʳʚʘʪʴʩʷ ʚ ʥʠʪʨʠʪʳ, ʯʪʦ 

ʩʚʷʟʘʥʦ ʩ ʧʦʪʝʥʮʠʘʣʴʥʳʤʠ ʨʠʩʢʘʤʠ ʜʣʷ ʟʜʦʨʦʚʴʷ ʯʝʣʦʚʝʢʘ, ʚʢʣʶʯʘʷ ʤʝʪʛʝʤʦʛʣʦʙʠʥʝʤʠʶ 

ʠ ʢʘʥʮʝʨʦʛʝʥʥʳʝ ʵʬʬʝʢʪʳ (Amano et al., 2020; Nedovic et al., 2019) [11]. 

ʉʦʛʣʘʩʥʦ ʠʩʩʣʝʜʦʚʘʥʠʷʤ, ʧʨʦʚʦʜʠʤʳʤ ʚ ʨʘʟʣʠʯʥʳʭ ʩʪʨʘʥʘʭ, ʩʦʜʝʨʞʘʥʠʝ ʥʠʪʨʘʪʦʚ 

ʚ ʢʘʨʪʦʬʝʣʝ ʟʘʚʠʩʠʪ ʦʪ ʤʥʦʞʝʩʪʚʘ ʬʘʢʪʦʨʦʚ, ʪʘʢʠʭ ʢʘʢ ʩʦʨʪ, ʫʩʣʦʚʠʷ ʧʨʦʠʟʨʘʩʪʘʥʠʷ, 

ʫʨʦʚʝʥʴ ʫʜʦʙʨʝʥʠʡ ʠ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʝ ʧʨʘʢʪʠʢʠ. ʊʘʢ, ʚ ʨʘʙʦʪʝ Shalaby et al. (2017) ʙʳʣʦ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʫʜʦʙʨʝʥʠʡ, ʙʦʛʘʪʳʭ ʘʟʦʪʦʤ, ʧʨʠʚʦʜʠʪ ʢ ʟʥʘʯʠʪʝʣʴʥʦʤʫ 

ʫʚʝʣʠʯʝʥʠʶ ʩʦʜʝʨʞʘʥʠʷ ʥʠʪʨʘʪʦʚ ʚ ʢʣʫʙʥʷʭ ʢʘʨʪʦʬʝʣʷ [12]. ɸʥʘʣʦʛʠʯʥʳʝ ʨʝʟʫʣʴʪʘʪʳ 

ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ Mar²n et al. (2021), ʛʜʝ ʧʦʜʯʝʨʢʠʚʘʝʪʩʷ, ʯʪʦ ʢʦʥʪʨʦʣʴ ʟʘ 

ʫʨʦʚʥʝʤ ʫʜʦʙʨʝʥʠʡ ʤʦʞʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʩʥʠʞʝʥʠʶ ʥʠʪʨʘʪʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ [13]. 

ʆʪʝʯʝʩʪʚʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʪʘʢʞʝ ʧʦʜʪʚʝʨʞʜʘʶʪ ʵʪʠ ʚʳʚʦʜʳ. ʅʘʧʨʠʤʝʨ, ʨʘʙʦʪʘ 

ʀʚʘʥʦʚʦʡ ʠ ʇʝʪʨʦʚʘ (2019) ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʘ, ʯʪʦ ʩʦʨʪʘ ʢʘʨʪʦʬʝʣʷ, ʘʜʘʧʪʠʨʦʚʘʥʥʳʝ ʢ 

ʤʝʩʪʥʳʤ ʫʩʣʦʚʠʷʤ, ʠʤʝʶʪ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʝʝ ʥʠʟʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʥʠʪʨʘʪʦʚ ʧʦ ʩʨʘʚʥʝʥʠʶ 

ʩ ʠʤʧʦʨʪʥʳʤʠ ʩʦʨʪʘʤʠ [14]. ʀʩʩʣʝʜʦʚʘʥʠʷ ʂʫʟʥʝʮʦʚʘ ʠ ʉʠʜʦʨʦʚʘ (2022) ʘʢʮʝʥʪʠʨʫʶʪ 

ʚʥʠʤʘʥʠʝ ʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʦʧʪʠʤʠʟʘʮʠʠ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʜʣʷ ʩʥʠʞʝʥʠʷ 

ʩʦʜʝʨʞʘʥʠʷ ʥʠʪʨʘʪʦʚ, ʧʦʜʯʝʨʢʠʚʘʷ ʚʘʞʥʦʩʪʴ ʤʦʥʠʪʦʨʠʥʛʘ ʫʨʦʚʥʷ ʫʜʦʙʨʝʥʠʡ [15]. 

ɺ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦʡ ʙʘʟʝ Scopus ʤʦʞʥʦ ʥʘʡʪʠ ʨʷʜ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʢʦʪʦʨʳʝ 

ʧʦʜʪʚʝʨʞʜʘʶʪ ʧʦʩʪʦʷʥʥʳʡ ʠʥʪʝʨʝʩ ʢ ʪʝʤʝ ʥʠʪʨʘʪʦʚ ʚ ʢʘʨʪʦʬʝʣʝ. ʊʘʢ, ʨʘʙʦʪʘ ʧʦ ʦʮʝʥʢʝ 

ʚʣʠʷʥʠʷ ʘʛʨʦʥʦʤʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʥʘ ʥʠʪʨʘʪʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʢʘʨʪʦʬʝʣʷ ʚ ʝʚʨʦʧʝʡʩʢʠʭ 

ʩʪʨʘʥʘʭ (Kumar et al., 2020) ʧʨʝʜʣʘʛʘʝʪ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʩʥʠʞʝʥʠʶ ʫʨʦʚʥʝʡ ʥʠʪʨʘʪʦʚ ʠ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʦʣʝʝ ʛʣʫʙʦʢʦʝ ʧʦʥʠʤʘʥʠʝ ʧʨʦʙʣʝʤʳ [16]. 

ʂʦʥʪʨʦʣʴ ʩʦʜʝʨʞʘʥʠʷ ʥʠʪʨʘʪʦʚ ʚ ʢʘʨʪʦʬʝʣʝ ʦʩʪʘʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ ʜʣʷ 

ʘʛʨʦʥʦʤʠʯʝʩʢʦʡ ʥʘʫʢʠ ʠ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʅʘ ʨʠʩʫʥʢʝ 3 ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 27 ʩʦʨʪʦʚ ʢʘʨʪʦʬʝʣʷ ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʥʠʪʨʘʪʦʚ. 

 

 
 

ʈʠʩʫʥʦʢ 3 ï ʉʦʜʝʨʞʘʥʠʝ ʥʠʪʨʘʪʦʚ ʚ ʢʣʫʙʥʷʭ ʨʘʟʥʳʭ ʩʦʨʪʦʚ ʢʘʨʪʦʬʝʣʷ, 2024 ʛ. 

 

ʉʨʘʚʥʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʚʩʝ ʠʩʩʣʝʜʦʚʘʥʥʳʝ ʩʦʨʪʘ ʢʘʨʪʦʬʝʣʷ ʠʤʝʶʪ 

ʩʦʜʝʨʞʘʥʠʝ ʥʠʪʨʘʪʦʚ ʥʠʞʝ ʧʨʝʜʝʣʴʥʦ-ʜʦʧʫʩʪʠʤʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚ 250 ʤʛ/ʢʛ. ʅʘʠʙʦʣʝʝ 

ʚʳʩʦʢʠʝ ʫʨʦʚʥʠ ʙʳʣʠ ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʫ ʩʦʨʪʦʚ ʊʘʣʛʘʪ (200 ʤʛ/ʢʛ) ʠ ʂʦʨʦʣʝʚʘ ɸʥʥʘ (190 

ʤʛ/ʢʛ), ʯʪʦ ʪʨʝʙʫʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʣʷ ʦʮʝʥʢʠ ʨʠʩʢʦʚ, 
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ʩʚʷʟʘʥʥʳʭ ʩ ʜʣʠʪʝʣʴʥʳʤ ʧʦʪʨʝʙʣʝʥʠʝʤ.  

ʉʦʜʝʨʞʘʥʠʝ ʥʠʪʨʘʪʦʚ ʚ ʢʘʨʪʦʬʝʣʝ ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ ʪʝʤʦʡ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʦʩʢʦʣʴʢʫ 

ʵʪʠ ʩʦʝʜʠʥʝʥʠʷ ʤʦʛʫʪ ʦʢʘʟʳʚʘʪʴ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʟʜʦʨʦʚʴʝ ʯʝʣʦʚʝʢʘ. ʈʝʟʫʣʴʪʘʪʳ 

ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʘʥʘʣʠʟʠʨʫʝʤʳʭ ʩʦʨʪʦʚ ʥʘʭʦʜʠʪʩʷ ʚ 

ʧʨʝʜʝʣʘʭ ʙʝʟʦʧʘʩʥʦʛʦ ʫʨʦʚʥʷ ʩʦʜʝʨʞʘʥʠʷ ʥʠʪʨʘʪʦʚ. ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʜʘʣʴʥʝʡʰʝʝ ʠʟʫʯʝʥʠʝ 

ʚʣʠʷʥʠʷ ʨʘʟʣʠʯʥʳʭ ʬʘʢʪʦʨʦʚ ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʥʠʪʨʘʪʦʚ, ʘ ʪʘʢʞʝ ʧʝʨʠʦʜʠʯʝʩʢʠʡ ʢʦʥʪʨʦʣʴ 

ʵʪʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʦʜʫʢʪʦʚ. 

 

 
 

ʈʠʩʫʥʦʢ 4 ï ʂʦʨʨʝʣʷʮʠʦʥʥʘʷ ʩʚʷʟʴ ʤʝʞʜʫ ʫʨʦʞʘʡʥʦʩʪʴʶ ʠ ʪʦʚʘʨʥʦʩʪʴʶ ʢʘʨʪʦʬʝʣʷ 

 

ʅʘ ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʦ ʨʘʟʣʠʯʥʳʭ ʩʦʨʪʘʭ ʢʘʨʪʦʬʝʣʷ, ʙʳʣ ʧʨʦʚʝʜʝʥ 

ʘʥʘʣʠʟ ʢʦʨʨʝʣʷʮʠʠ ʤʝʞʜʫ ʪʦʚʘʨʥʦʩʪʴʶ ʠ ʫʨʦʞʘʡʥʦʩʪʴʶ. ɿʥʘʯʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʢʦʨʨʝʣʷʮʠʠ ʩʦʩʪʘʚʣʷʝʪ ʧʨʠʤʝʨʥʦ 0,67, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʥʘʣʠʯʠʝ ʫʤʝʨʝʥʥʦʡ 

ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʢʦʨʨʝʣʷʮʠʠ ʤʝʞʜʫ ʪʦʚʘʨʥʦʩʪʴʶ ʠ ʫʨʦʞʘʡʥʦʩʪʴʶ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʧʨʠ 

ʫʚʝʣʠʯʝʥʠʠ ʪʦʚʘʨʥʦʩʪʠ ʩʦʨʪʘ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʘʙʣʶʜʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʢ ʫʚʝʣʠʯʝʥʠʶ ʝʛʦ 

ʫʨʦʞʘʡʥʦʩʪʠ. ʕʪʦ ʟʥʘʯʝʥʠʝ ʧʨʝʚʳʰʘʝʪ ʢʨʠʪʠʯʝʩʢʠʡ ʫʨʦʚʝʥʴ (ʦʙʳʯʥʦ 2,0), ʯʪʦ ʫʢʘʟʳʚʘʝʪ 

ʥʘ ʩʪʘʪʠʩʪʠʯʝʩʢʫʶ ʟʥʘʯʠʤʦʩʪʴ ʢʦʨʨʝʣʷʮʠʠ ʥʘ ʫʨʦʚʥʝ ʟʥʘʯʠʤʦʩʪʠ 0,05. ʕʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ, 

ʯʪʦ ʥʘʙʣʶʜʘʝʤʘʷ ʢʦʨʨʝʣʷʮʠʷ ʥʝ ʷʚʣʷʝʪʩʷ ʩʣʫʯʘʡʥʦʡ ʠ ʠʤʝʝʪ ʧʨʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ. 

ʂʦʵʬʬʠʮʠʝʥʪ ʧʨʠ ʪʦʚʘʨʥʦʩʪʠ (0,2933) ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʪʦʚʘʨʥʦʩʪʠ 

ʥʘ 1 ʝʜʠʥʠʮʫ, ʫʨʦʞʘʡʥʦʩʪʴ ʚ ʩʨʝʜʥʝʤ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʥʘ 0,2933 ʪ/ʛʘ. ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ 

ʧʦʟʠʪʠʚʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ ʵʪʠʤʠ ʜʚʫʤʷ ʧʝʨʝʤʝʥʥʳʤʠ. 

ʉʫʱʝʩʪʚʫʶʱʘʷ ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʢʦʨʨʝʣʷʮʠʷ ʤʝʞʜʫ ʪʦʚʘʨʥʦʩʪʴʶ ʠ ʫʨʦʞʘʡʥʦʩʪʴʶ 

ʩʦʨʪʦʚ ʨʘʩʪʝʥʠʡ ʧʦʜʯʝʨʢʠʚʘʝʪ ʚʘʞʥʦʩʪʴ ʚʳʙʦʨʘ ʩʦʨʪʦʚ ʩ ʚʳʩʦʢʦʡ ʪʦʚʘʨʥʦʩʪʴʶ ʜʣʷ 

ʧʦʚʳʰʝʥʠʷ ʦʙʱʝʛʦ ʫʨʦʚʥʷ ʫʨʦʞʘʡʥʦʩʪʠ. 

ʅʘʙʣʶʜʘʝʪʩʷ ʫʤʝʨʝʥʥʘʷ ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʢʦʨʨʝʣʷʮʠʷ ʤʝʞʜʫ ʪʦʚʘʨʥʦʩʪʴʶ ʠ 

ʫʨʦʞʘʡʥʦʩʪʴʶ ʩʦʨʪʦʚ ʨʘʩʪʝʥʠʡ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʧʦʚʳʰʝʥʠʝ ʪʦʚʘʨʥʦʩʪʠ 

ʤʦʞʝʪ ʧʨʠʚʦʜʠʪʴ ʢ ʫʚʝʣʠʯʝʥʠʶ ʫʨʦʞʘʡʥʦʩʪʠ. ʕʪʦʪ ʨʝʟʫʣʴʪʘʪ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʝʟʝʥ ʧʨʠ 

ʚʳʙʦʨʝ ʩʦʨʪʦʚ ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ.  

ʅʘ ʨʠʩʫʥʢʝ 5 ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʫʯʝʪʘ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʫʨʦʞʘʡʥʦʩʪʠ ʨʘʟʥʳʭ 

ʩʦʨʪʦʚ ʢʘʨʪʦʬʝʣʷ, ʚʳʨʘʞʝʥʥʳʝ ʚ ʪʦʥʥʘʭ ʥʘ ʛʝʢʪʘʨ (ʪ/ʛʘ). ʉʦʨʪ ɻʘʣʘ ʜʝʤʦʥʩʪʨʠʨʫʝʪ 

ʥʘʠʚʳʩʰʫʶ ʫʨʦʞʘʡʥʦʩʪʴ, ʜʦʩʪʠʛʘʷ 86,7 ʪ/ʛʘ. ɺʳʩʦʢʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʪʘʢʞʝ ʥʘʙʣʶʜʘʝʪʩʷ 

ʫ ʩʦʨʪʘ ʏʝʣʣʝʥʜʞʝʨ ï 75,3 ʪ/ʛʘ. 

ɺʳʩʦʢʫʶ ʫʨʦʞʘʡʥʦʩʪʴ ʧʦʢʘʟʘʣʠ ʩʦʨʪʘ ʂʦʨʦʣʝʚʘ ɸʥʥʘ ʠ ʊʦʭʪʘʨ 64,7 ʪ/ʛʘ ʠ 61,2 ʪ/ʛʘ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʯʪʦ ʪʘʢʞʝ ʛʦʚʦʨʠʪ ʦʙ ʠʭ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ. 

y = 0,227x + 4,0704
Ǌч Ґ лΣппоо

0,0

5,0

10,0

15,0

20,0

25,0

30,0

35,0

40,0

0,0 20,0 40,0 60,0 80,0 100,0

ͯ
ͪ
ͦ
͗
͊
͚
ͤ
ͦ
ͫ
ͭ
Έ

͍́ͦ͊ͪͤͦͫͭΈ



87 

 

 
 

ʈʠʩʫʥʦʢ 5 ï ʋʨʦʞʘʡʥʦʩʪʴ ʩʦʨʪʦʚ ʢʘʨʪʦʬʝʣʷ, 2024 ʛ.  

 

ɺ ʪʦ ʚʨʝʤʷ ʢʘʢ ʩʦʨʪʘ ʕʜʝʤ, ʊʘʣʛʘʪ ʠ ʋʣʘʥ ʧʦʢʘʟʘʣʠ ʧʨʠʝʤʣʝʤʳʝ ʨʝʟʫʣʴʪʘʪʳ, ʠʭ 

ʫʨʦʞʘʡʥʦʩʪʴ ʚʘʨʴʠʨʦʚʘʣʘ ʦʪ 48,9 ʪ/ʛʘ ʜʦ 53,2 ʪ/ʛʘ. ʅʝʦʙʭʦʜʠʤʦ ʦʩʦʙʝʥʥʦ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ 

ʩʦʨʪ ʕʜʝʤ ʷʚʣʷʝʪʩʷ ʨʘʥʥʝʩʧʝʣʳʤ ʠ ʫʨʦʞʘʡʥʦʩʪʴ ʥʘ ʫʨʦʚʥʝ 49 ʪ/ʛʘ ʜʣʷ ʥʝʛʦ ʷʚʣʷʝʪʩʷ 

ʦʪʣʠʯʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ, ʵʪʦʪ ʩʦʨʪ ʚʝʩʴʤʘ ʧʝʨʩʧʝʢʪʠʚʝʥ ʜʣʷ ʚʦʟʜʝʣʳʚʘʥʠʷ ʚ ʫʩʣʦʚʠʷʭ 

ʉʝʚʝʨʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ. 

ɹʦʣʝʝ ʥʠʟʢʠʝ ʟʥʘʯʝʥʠʷ ʫʨʦʞʘʡʥʦʩʪʠ ʥʘʙʣʶʜʘʶʪʩʷ ʫ ʩʦʨʪʦʚ ʅʘʨʪʘʫ (17,6 ʪ/ʛʘ) ʠ 

Winter Valley (9,7 ʪ/ʛʘ), ʯʪʦ ʪʨʝʙʫʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʫʩʣʦʚʠʡ ʠʭ ʚʳʨʘʱʠʚʘʥʠʷ ʠ 

ʘʛʨʦʥʦʤʠʯʝʩʢʠʭ ʧʨʘʢʪʠʢ. 

ʉʦʨʪʘ ʩ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʨʝʜʥʝʡ ʫʨʦʞʘʡʥʦʩʪʴʶ (ʦʪ 30 ʜʦ 50 ʪ/ʛʘ) ʚ ʧʦʣʝʚʦʤ ʦʧʳʪʝ 

ʚʢʣʶʯʘʶʪ ʅʵʨʣʠ, ɸʩʪʘʥʘ, ɾʘʥʘʡʩʘʥ ʠ ʇʘʤʷʪʠ ɹʦʙʨʦʚʘ, ʧʨʝʜʦʩʪʘʚʣʷʷ ʦʩʥʦʚʫ ʜʣʷ ʠʭ 

ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʫʣʫʯʰʝʥʠʶ ʧʦʢʘʟʘʪʝʣʝʡ ʫʨʦʞʘʡʥʦʩʪʠ ʯʝʨʝʟ ʩʝʣʝʢʮʠʶ ʠ 

ʦʧʪʠʤʠʟʘʮʠʶ ʘʛʨʦʪʝʭʥʦʣʦʛʠʡ.  

ɿʘʢʣʶʯʝʥʠʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʤʝʶʱʠʝʩʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʘʢʮʝʥʪʠʨʫʶʪ ʚʥʠʤʘʥʠʝ ʥʘ 

ʟʥʘʯʠʤʦʩʪʠ ʩʦʨʪʦʚʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʢʘʨʪʦʬʝʣʷ, ʪʘʢʠʭ ʢʘʢ ʫʨʦʚʝʥʴ ʢʨʘʭʤʘʣʘ ʠ ʩʫʭʦʛʦ 

ʚʝʱʝʩʪʚʘ, ʢʘʢ ʨʝʰʘʶʱʠʭ ʬʘʢʪʦʨʦʚ, ʦʢʘʟʳʚʘʶʱʠʭ ʚʣʠʷʥʠʝ ʥʘ ʢʘʯʝʩʪʚʦ ʢʘʢ ʫʨʦʞʘʷ, ʪʘʢ ʠ 

ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʘ. ʕʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʠʤʝʥʝʥʠʷ ʩʦʨʪʦʚ ʢʘʨʪʦʬʝʣʷ ʚ ʨʘʟʣʠʯʥʳʭ 

ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʭ ʩʝʛʤʝʥʪʘʭ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. ʕʪʠ ʜʘʥʥʳʝ ʧʦʜʯʝʨʢʠʚʘʶʪ 

ʚʘʞʥʦʩʪʴ ʚʳʙʦʨʘ ʩʦʨʪʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʩʣʦʚʠʡ ʤʝʩʪʥʦʩʪʠ ʠ ʪʨʝʙʫʶʪ ʜʘʣʴʥʝʡʰʝʛʦ 

ʨʘʩʩʤʦʪʨʝʥʠʷ ʚʣʠʷʥʠʷ ʨʘʟʣʠʯʥʳʭ ʬʘʢʪʦʨʦʚ ʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʢʫʣʴʪʫʨ. 

ʌʠʥʘʥʩʠʨʦʚʘʥʠʝ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʚ ʨʘʤʢʘʭ ʚʥʫʪʨʠʚʫʟʦʚʩʢʦʛʦ 

ʧʨʦʝʢʪʘ ʀʈʅ 0124ʈʂʀ0439 "ɹʠʦʭʠʤʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʩʦʨʪʦʚ ʢʘʨʪʦʬʝʣʷ ʨʘʟʥʳʭ ʛʨʫʧʧ 

ʩʧʝʣʦʩʪʠ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʢʨʘʭʤʘʣʘ ʚ ʫʩʣʦʚʠʷʭ ɸʢʤʦʣʠʥʩʢʦʡ ʦʙʣʘʩʪʠ", ʚ ʨʘʤʢʘʭ ʢʦʥʢʫʨʩʘ 

çʄʦʣʦʜʝʞʴ ʠ ʥʘʫʢʘ-2024è ʚ 2024 ʛʦʜʫ ʥʘ ʙʘʟʝ ʅɸʆ çʂʦʢʰʝʪʘʫʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. 

ʐ.ʋʘʣʠʭʘʥʦʚʘè. 
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THE INFLUENCE OF RAIN -FED FARMING CONDITIONS ON THE STARCH CONTENT IN 

POTATO VARIETIES OF AKMOLA REGION  
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Annotation. Potato tubers have a high nutritional value, as they contain carbohydrates, proteins 

and other elements that are necessary for proper nutrition. Carbohydrates in potatoes are mainly 

represented by starch, which is the main source of energy. For food purposes, potato varieties with certain 

organoleptic characteristics are selected, which depend on the starch level. The higher starch content 

contributes to increased friability and softness of tubers during heat treatment. Starch plays a key role in 

potato carbohydrate metabolism. It serves as a source of energy for the plant, and also determines the 

texture and taste characteristics of the tubers. Modern potato farming should focus on production that 

takes into account the needs of different consumer groups. This may include cultivating varieties with the 

right taste qualities, as well as varieties suitable for certain storage and transportation conditions.  

This article presents the results of a study of yield, starch content, and dry matter in potato tubers 

in the Akmola region. The research was conducted in 2024 at the scientific field site of the NAO 

"Kokshetau University named after Sh.Ualikhanov." 27 varieties of potatoes, Kazakh and foreign 

breeding, were studied. The results of the study showed that the highest starch content is observed in 

potato varieties Alliance ï 20%, Eden ï 19%.  According to the dry matter content, Ulan varieties stood 

out ï 27%, Ushkonyr and Talgat - 18%. 

Keywords: potato production, potato, variety, tuber, biochemical composition, starch, yield, 

marketability. 
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ɸפʄʆʃɸ ʆɹʃʓʉʓʅʓר ʂɸʈʊʆʇ ʉʆʈʊʊɸʈʓʅɼɸנʓ ʂʈɸʍʄɸʃɼʓױפ רʈɸʄʓʅɸ 

ʊᴄʃɯʄɯ ɽɻɯʅ ʐɸʈʋɸʐʓʃʓנʓ ɾɸנɼɸʁʃɸʈʓʅʓר ᴄʉɽʈɯ 

 

ɸʡʪʙʘʝʚ ʊ. ɽ.1, ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ סʳʣʳʤʜʘʨʳʥʳש ʜʦʢʪʦʨʳ, פʈ נױɸ ʘʢʘʜʝʤʠʛʽ 

ʉʫʨʘʛʘʥʦʚʘ ɸ. ʄ.2, PhD 

ʉʫʨʘʛʘʥʦʚ ʄ.ʅ.2, PhD 

ʋᴅʣʠʝʚʘ ɻ. ʊ.3, ʈhD 

ɹʝʢʠʰʝʚʘ ɻ.ʂ.2, ʤʘʛʠʩʪʨ 

   
1çϧʘʟʘϨ ʞʝʤʽʩ-ʢϺʢϺʥʽʩ ʰʘʨʫʘʰʳʣʳϤʳ Ϥʳʣʳʤʠ-ʟʝʨʪʪʝʫ ʠʥʩʪʠʪʫʪʳè ɾʐʉ, ɸʣʤʘʪʳ Ϩ., 

ϧʘʟʘϨʩʪʘʥ 
 2 çʐ. ʋϸʣʠʭʘʥʦʚ ʘʪʳʥʜʘϤʳ ʂϺʢʰʝʪʘʫ ʫʥʠʚʝʨʩʠʪʝʪʽè ʂʝɸϧ, ʂϺʢʰʝʪʘʫ Ϩ., ϧʘʟʘϨʩʪʘʥ 

 3 ʂϺʢʰʝʪʘʫ ʪϸʞʽʨʠʙʝʣʽʢ-Ϻʥʜʽʨʽʩʪʽʢ ʰʘʨʫʘʰʳʣʳϤʳ, ʏʘʛʣʠʥʢʘ ʘʫʳʣʳ, ϧʘʟʘϨʩʪʘʥ 

 

ɸʥʥʦʪʘʮʠʷ. ʂʘʨʪʦʧ ʪװʡʥʝʢʪʝʨʽʥʽש ʪʘסʘʤʜʳײץ ץʥʜʳʣʳסʳ ʞʦסʘʨʳ, ᴇʡʪʢʝʥʽ ʦʣʘʨʜʳש 

 .ʘ ʵʣʝʤʝʥʪʪʝʨ ʙʘʨץʘʞʝʪ ʙʘʩץ ʰʽʥװ ʪʘʥʫץʨʳʩ ʪʘʤʘײʫʳʟʜʘʨ ʞᴅʥʝ ʜץʨʘʤʳʥʜʘ ʢᴇʤʽʨʩʫʣʘʨ, ʘײץ

ʂʘʨʪʦʧʪʘסʳ ʢᴇʤʽʨʩʫʣʘʨ ʥʝʛʽʟʽʥʝʥ ʵʥʝʨʛʠʷʥʳש ʥʝʛʽʟʛʽ ʢᴇʟʽ ʙʦʣʳʧ ʪʘʙʳʣʘʪʳʥ ʢʨʘʭʤʘʣʤʝʥ 

 ʛʝʡʽʥʝ ʙʘʡʣʘʥʳʩʪʳ ʙʝʣʛʽʣʽ ʙʽʨשʰʽʥ ʢʨʘʭʤʘʣ ʜʝװ ʩʘʪʪʘʨʳץʣʽʢ ʤʘװʪ-ץʘʥ. ɸʟʳסʩʳʥʳʣײ

ʦʨʛʘʥʦʣʝʧʪʠʢʘʣʳץ ʩʠʧʘʪʪʘʤʘʣʘʨʳ ʙʘʨ ʢʘʨʪʦʧ ʩʦʨʪʪʘʨʳ ʪʘשʜʘʣʘʜʳ. ʂʨʘʭʤʘʣʜʳש ʞʦסʘʨʳ ʤᴇʣʰʝʨʽ 

ʪʝʨʤʠʷʣʳץ ᴇשʜʝʫ ʢʝʟʽʥʜʝ ʪװʡʥʝʢʪʝʨʜʽש ʠʢʝʤʜʽʣʽʛʽ ʤʝʥ ʞײʤʩʘץʪʳסʳʥʳש ʞʦסʘʨʳʣʘʫʳʥʘ ʳץʧʘʣ 

ʝʪʝʜʽ. ʂʘʨʪʦʧʪʳש ʢᴇʤʽʨʩʫʣʘʨ ʘʣʤʘʩʫʳʥʜʘ ʂʨʘʭʤʘʣ ʤʘשʳʟʜʳ ʨᴇʣ ʘʪץʘʨʘʜʳ. ʆʣ ᴇʩʽʤʜʽʢ װʰʽʥ 

ʵʥʝʨʛʠʷ ʢᴇʟʽ ʨʝʪʽʥʜʝ ץʳʟʤʝʪ ʝʪʝʜʽ, ʩʦʥʳʤʝʥ ץʘʪʘʨ ʪװʡʥʝʢʪʝʨʜʽײץ שʨʳʣʳʤʳ ʤʝʥ ʜᴅʤʜʽʢ 

ʩʠʧʘʪʪʘʤʘʣʘʨʳʥ ʘʥʳץʪʘʡʜʳ. פʘʟʽʨʛʽ ʟʘʤʘʥסʳ ʢʘʨʪʦʧ ʰʘʨʫʘʰʳʣʳסʳ ʪײʪʳʥʫʰʳʣʘʨʜʳש ᴅʨʪװʨʣʽ 

ʪʦʧʪʘʨʳʥʳץ שʘʞʝʪʪʽʣʽʢʪʝʨʽʥ ʝʩʢʝʨʝʪʽʥ ᴇʥʜʽʨʽʩʢʝ ʙʘסʳʪʪʘʣʫʳ ʢʝʨʝʢ. ɹײʣ ʜײʨʳʩ ʜᴅʤʽ ʙʘʨ ʩʦʨʪʪʘʨʜʳ, 

ʩʦʥʜʘʡ-ʘץ ʙʝʣʛʽʣʽ ʙʽʨ ʩʘץʪʘʫ ʞᴅʥʝ ʪʘʩʳʤʘʣʜʘʫ ʞʘסʜʘʡʣʘʨʳʥʘ ʩᴅʡʢʝʩ ʢʝʣʝʪʽʥ ʩʦʨʪʪʘʨʜʳ ᴇʩʽʨʫʜʽ 

  .ʤʢʽʥװʘʤʪʫʳ ʤץ

ɹײʣ ʤʘץʘʣʘʜʘ ɸץʤʦʣʘ ʦʙʣʳʩʳʥʜʘסʳ ʢʘʨʪʦʧ ʪװʡʥʝʢʪʝʨʽʥʜʝʛʽ ᴇʥʽʤʜʽʣʽʢʪʽ, ʢʨʘʭʤʘʣʜʳ, ײץʨסʘץ 

ʟʘʪʪʘʨʜʳ ʟʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ ʢʝʣʪʽʨʽʣʛʝʥ. ɿʝʨʪʪʝʫʣʝʨ 2024 ʞʳʣʳ "ʂᴇʢʰʝʪʘʫ ʫʥʠʚʝʨʩʠʪʝʪʽ" ʂɽɸפ 

ʜʘʣʘʣʳץ ʫʯʘʩʢʝʩʽʥʜʝ ʞװʨʛʽʟʽʣʜʽ. ʂʘʨʪʦʧʪʳ27 ש ʪװʨʽʥ, ץʘʟʘץʩʪʘʥʜʳץ ʞᴅʥʝ ʰʝʪʝʣʜʽʢ ʩʝʣʝʢʮʠʷʥʳ 

ʟʝʨʪʪʝʜʽ. ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ ʢᴇʨʩʝʪʢʝʥʜʝʡ, ʢʨʘʭʤʘʣʜʳש ʝש ʢᴇʧ ʤᴇʣʰʝʨʽ ɸʣʴʷʥʩ ʢʘʨʪʦʧ 

ʩʦʨʪʪʘʨʳʥʜʘ ï 20%, ʕʜʝʤ ï 19% ʙʘʡץʘʣʘʜʳ.  ײפʨסʘץ ʟʘʪʪʳײץ שʨʘʤʳ ʙʦʡʳʥʰʘ ױʣʘʥ ï 27%, 

   .ʘʪ-18% ʩʦʨʪʪʘʨʳ ʙᴇʣʽʥʜʽסʳʨ ʞᴅʥʝ ʊʘʣשʦץʰת

ʊʨ̔ʝʢ ʩᴇʟʜʝʨ: ʢʘʨʪʦʧ ᴇʩʽʨʫ, ʢʘʨʪʦʧ, ʩʦʨʪ, ʪװʡʥʝʢ, ʙʠʦʭʠʤʠʷʣʳײץ ץʨʘʤʳ, ʢʨʘʭʤʘʣ, 

ᴇʥʽʤʜʽʣʽʢ, ʪʘʫʘʨʣʳץ. 
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1ʊʆʆ çʂʘʟʘʭʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʨʠʩʦʚʦʜʩʪʚʘ ʠʤ.ʀ.ɾʘʭʘʝʚʘè, 

ʛ.ʂʳʟʳʣʦʨʜʘ, ʂʘʟʘʭʩʪʘʥ 
2ʂʳʟʳʣʦʨʜʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ.ʂʦʨʢʳʪ ɸʪʘ, ʛ.ʂʳʟʳʣʦʨʜʘ, ʂʘʟʘʭʩʪʘʥ 

 

ɸʥʥʦʪʘʮʠʷ. ɼʣʷ ʩʦʟʜʘʥʠʷ ʠʩʭʦʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ï ʤʫʪʘʥʪʥʦʛʦ ʷʯʤʝʥʷ ʩ ʞʝʣʘʝʤʳʤʠ 

ʩʝʣʝʢʮʠʦʥʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ï ʙʳʣ ʟʘʜʝʡʩʪʚʦʚʘʥ ʫʥʠʢʘʣʴʥʳʡ ʧʦʜʭʦʜ: ʦʙʨʘʙʦʪʢʘ ʟʝʨʝʥ 

ʠʦʥʠʟʠʨʫʶʱʠʤ ʠʟʣʫʯʝʥʠʝʤ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʵʣʝʢʪʨʦʥʥʦʛʦ ʫʩʢʦʨʠʪʝʣʷ ʀʃʋ-10. 

ʉ ʮʝʣʴʶ ʦʧʨʝʜʝʣʝʥʠʷ ʜʦʥʦʨʩʢʠʭ ʩʚʦʡʩʪʚ ʚʳʜʝʣʝʥʥʳʭ ʤʫʪʘʥʪʥʳʭ ʣʠʥʠʡ ʥʘʤʠ ʚ 2023 ʛʦʜʫ ʙʳʣʠ 

ʧʨʦʚʝʜʝʥʳ ʩʢʨʝʱʠʚʘʥʠʷ ʧʦ ʤʝʪʦʜʫ ʪʦʧʢʨʦʩʩʘ. 

ʀʟʫʯʝʥʠʝ ʢʦʤʙʠʥʘʮʠʦʥʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʤʫʪʘʥʪʥʳʭ ʣʠʥʠʡ ʠ ʩʦʨʪʦʚ ʷʯʤʝʥʷ ʚ ʩʪʨʝʩʩʦʚʳʭ 

ʫʩʣʦʚʠʷʭ ʚ ʂʳʟʳʣʦʨʜʠʥʩʢʦʡ ʦʙʣʘʩʪʠ ʤʝʪʦʜʦʤ ʪʦʧʢʨʦʩʩʘ ʚʳʷʚʠʣʦ ʩʫʱʝʩʪʚʝʥʥʳʝ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ 

ʛʝʥʦʪʠʧʘʤʠ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʥʘ ʛʝʥʝʪʠʯʝʩʢʦʤ ʫʨʦʚʥʝ ʦʧʨʝʜʝʣʷʶʱʫʶ ʨʦʣʴ ʚʦ ʚʣʠʷʥʠʠ 

ʥʘ ʚʩʝ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠʛʨʘʶʪ ʘʜʜʠʪʠʚʥʳʝ ʛʝʥʳ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ 

ʨʝʟʫʣʴʪʘʪʳ ʦʪʙʦʨʘ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʫʥʠʢʘʣʴʥʳʭ ʬʦʨʤ ʚ ʧʝʨʚʳʭ ʧʦʢʦʣʝʥʠʷʭ ʨʘʩʱʝʧʣʷʝʤʳʭ 

ʧʦʧʫʣʷʮʠʡ, ʢʨʦʤʝ ʧʨʠʟʥʘʢʘ çʤʘʩʩʘ 1000 ʟʝʨʝʥè. ɸʥʘʣʠʟʠʨʫʷ ʛʝʥʝʪʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʠʟʥʘʢʘ 

çʜʣʠʪʝʣʴʥʦʩʪʴ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘè, ʥʘʤ ʫʜʘʣʦʩʴ ʚʳʜʝʣʠʪʴ ʣʠʰʴ ʜʚʝ ʣʠʥʠʠ ï ʄ8/15-1-1ʉ ʠ 

ʄ8/15-2-1ʀ, ʘ ʪʘʢʞʝ ʩʦʨʪ-ʪʝʩʪʝʨ ʂʘʡʩʘʨ. ʕʪʠ ʛʝʥʦʪʠʧʳ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʚʳʩʦʢʠʝ ʵʬʬʝʢʪʳ ʦʙʱʝʡ 

ʢʦʤʙʠʥʘʮʠʦʥʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʨʘʥʥʝʩʧʝʣʦʩʪʴ. ɺ ʧʨʘʢʪʠʯʝʩʢʦʡ ʩʝʣʝʢʮʠʠ ʵʪʠ 

ʦʙʨʘʟʮʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʦʩʦʙʳʡ ʠʥʪʝʨʝʩ ʢʘʢ ʮʝʥʥʳʝ ʠʩʪʦʯʥʠʢʠ ʩʢʦʨʦʩʧʝʣʦʩʪʠ. 

ɺʳʜʝʣʝʥʳ ʦʙʨʘʟʮʳ ʄ8/15-4-1ʀ, ʄ8/15-1-1ʉ ʠ ʩʦʨʪ-ʪʝʩʪʝʨ ʆʜʝʩʩʢʠʡ 100, ʩʦʯʝʪʘʶʱʠʝ 

ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʦʙʱʝʡ ʠ ʩʧʝʮʠʬʠʯʝʩʢʦʡ ʢʦʤʙʠʥʘʮʠʦʥʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ, ʢʦʪʦʨʳʝ 

ʨʝʢʦʤʝʥʜʫʶʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʨʦʜʠʪʝʣʴʩʢʠʭ ʬʦʨʤ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʧʝʨʩʧʝʢʪʠʚʥʳʭ 

ʢʦʤʙʠʥʘʮʠʡ ʩ ʮʝʣʴʶ ʦʪʙʦʨʘ ʪʨʘʥʩʛʨʝʩʩʠʚʥʳʭ ʣʠʥʠʡ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʷʯʤʝʥʴ, ʤʫʪʘʥʪʥʘʷ ʣʠʥʠʷ, ʩʦʨʪ, ʜʦʥʦʨʳ, ʢʦʤʙʠʥʘʮʠʦʥʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ 

 

ɺʚʝʜʝʥʠʝ. ʗʯʤʝʥʴ ( Hordeum vulgare L. 2n = 2x = 14) ʰʠʨʦʢʦ ʢʫʣʴʪʠʚʠʨʫʝʪʩʷ ʚ ʤʠʨʝ, 

ʦʥ ʟʘʥʠʤʘʝʪ ʯʝʪʚʝʨʪʦʝ ʤʝʩʪʦ ʧʦ ʦʙʲʝʤʫ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʢʘʢ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʘʷ ʟʝʨʥʦʚʘʷ 

ʢʫʣʴʪʫʨʘ [1, 2], ʢʦʨʤʦʚʘʷ ʠ ʩʦʣʦʜʦʚʘʷ ʜʣʷ ʘʣʢʦʛʦʣʴʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ [3]. ʉʯʠʪʘʝʪʩʷ, 

ʯʪʦ ʦʥ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʜʨʝʚʥʝʡʰʠʭ ʚʠʜʦʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʚ ʤʠʨʝ ʠ ʙʳʣ 

ʦʜʦʤʘʰʥʝʥ ʠʟ ʢʨʫʧʥʦʩʝʤʝʥʥʦʛʦ ʜʠʢʦʛʦ ʷʯʤʝʥʷ (Hordeum vulgare ssp. spontaneum) [4]. ɽʛʦ 

ʚʳʨʘʱʠʚʘʶʪ ʧʦ ʚʩʝʤʫ ʤʠʨʫ ʠ ʚ ʰʠʨʦʢʦʤ ʜʠʘʧʘʟʦʥʝ ʘʛʨʦʵʢʦʣʦʛʠʯʝʩʢʠʭ ʟʦʥ [5, 6]. ʆʥ 

ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʚ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʮʠʪʦʛʝʥʝʪʠʢʠ, ʙʠʦʭʠʤʠʠ ʠ ʛʝʥʝʪʠʢʠ ʩ 

ʥʘʯʘʣʘ ʧʦʣʦʚʠʥʳ ʍʍ ʚʝʢʘ, ʯʝʤʫ ʩʧʦʩʦʙʩʪʚʦʚʘʣ ʝʛʦ ʩʧʦʩʦʙ ʨʘʟʤʥʦʞʝʥʠʷ ʧʦʩʨʝʜʩʪʚʦʤ 

ʩʘʤʦʦʧʳʣʝʥʠʷ ʠ ʝʛʦ ʠʩʪʠʥʥʳʡ ʜʠʧʣʦʠʜʥʳʡ ʩʪʘʪʫʩ, ʢʦʪʦʨʳʡ ʩʧʦʩʦʙʩʪʚʦʚʘʣ ʥʘʢʦʧʣʝʥʠʶ 

ʤʥʦʞʝʩʪʚʘ ʨʝʩʫʨʩʦʚ ʟʘʨʦʜʳʰʝʚʦʡ ʧʣʘʟʤʳ ʠ ʤʫʪʘʥʪʦʚ [7]. 

ʍʦʪʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʷʯʤʝʥʴ ʩʦʩʪʘʚʣʷʝʪ ʥʝʟʥʘʯʠʪʝʣʴʥʫʶ ʜʦʣʶ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʝʛʦ 
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ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʢʘʯʝʩʪʚʝ ʧʠʱʠ ʜʣʷ ʯʝʣʦʚʝʢʘ ʧʨʠʚʣʝʢʘʝʪ ʚʩʝ ʙʦʣʴʰʠʡ ʠʥʪʝʨʝʩ ʠʟ-ʟʘ 

ʧʠʪʘʪʝʣʴʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ ʙʝʪʘ-ʛʣʶʢʘʥʦʚ, ʧʨʠʩʫʪʩʪʚʫʶʱʠʭ ʚ ʟʝʨʥʘʭ. ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ 

ʩʦʣʦʤʘ, ʨʘʥʝʝ ʩʯʠʪʘʚʰʘʷʩʷ ʧʦʙʦʯʥʳʤ ʧʨʦʜʫʢʪʦʤ ʤʠʥʠʤʘʣʴʥʦʡ ʮʝʥʥʦʩʪʠ, ʪʘʢʞʝ 

ʧʨʠʚʣʝʢʘʝʪ ʚʥʠʤʘʥʠʝ ʢʘʢ ʠʩʪʦʯʥʠʢ ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ ʵʥʝʨʛʠʠ, ʧʦʵʪʦʤʫ ʷʯʤʝʥʴ ʤʦʞʥʦ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʢʫʣʴʪʫʨʫ ʜʚʦʡʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʟʝʨʥʘ ʠ 

ʣʠʛʥʦʮʝʣʣʶʣʦʟʥʦʡ ʙʠʦʤʘʩʩʳ [8]. 

ʇʨʦʛʥʦʟʠʨʫʝʪʩʷ, ʯʪʦ ʙʫʜʫʱʠʡ ʢʣʠʤʘʪ ʙʫʜʝʪ ʪʝʧʣʝʝ ʠ ʞʘʨʯʝ, ʯʝʤ ʥʳʥʝʰʥʠʡ; ʙʦʣʝʝ 

ʯʘʩʪʳʝ ʵʢʩʪʨʝʤʘʣʴʥʳʝ ʧʦʛʦʜʥʳʝ ʷʚʣʝʥʠʷ ʚ 21 ʚʝʢʝ [9, 10] , ʢʘʢ ʧʨʦʛʥʦʟʠʨʫʝʪʩʷ, ʨʝʟʢʦ 

ʩʥʠʟʷʪ ʫʨʦʞʘʡʥʦʩʪʴ ʙʦʣʴʰʠʥʩʪʚʘ ʚʠʜʦʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ [11]. ʄʠʨʦʚʦʡ 

ʦʧʳʪ ʧʦʢʘʟʘʣ, ʯʪʦ  ʩʝʣʝʢʮʠʷ ʚʳʩʦʢʦʫʨʦʞʘʡʥʳʭ ʠ ʫʩʪʦʡʯʠʚʳʭ ʩʦʨʪʦʚ ʟʝʨʥʦʚʳʭ 

ʢʫʣʴʪʫʨ ʧʦʩʨʝʜʩʪʚʦʤ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʫʣʫʯʰʝʥʠʷ ʧʨʠʚʝʣʘ ʢ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʫʚʝʣʠʯʝʥʠʶ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ ʚʦ ʚʩʝʤ ʤʠʨʝ ʩʦ ʚʨʝʤʝʥ ɿʝʣʝʥʦʡ ʨʝʚʦʣʶʮʠʠ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʛʝʥʝʪʠʯʝʩʢʦʝ ʫʣʫʯʰʝʥʠʝ ʧʦʩʨʝʜʩʪʚʦʤ ʩʝʣʝʢʮʠʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʢʫʣʴʪʫʨ ʤʦʞʝʪ ʙʳʪʴ ʚ ʨʘʚʥʦʡ ʩʪʝʧʝʥʠ ʧʨʠʤʝʥʠʤʦ ʜʣʷ ʘʜʘʧʪʘʮʠʠ ʢ ʠʟʤʝʥʝʥʠʶ ʢʣʠʤʘʪʘ, 

ʢʘʢ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʪʘʢ ʠ ʚ ʙʫʜʫʱʝʤ.  

ʋʯʝʥʳʝ Blake et al. 2011 [12], Capettini  et al., 2010 [13], Tester, 2008 [14] ʩʯʠʪʘʶʪ, 

ʯʪʦ ʩʨʝʜʠ ʦʜʥʦʣʝʪʥʠʭ ʢʫʣʴʪʫʨ ʷʯʤʝʥʴ ʦʙʣʘʜʘʝʪ ʚʳʩʦʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʘʙʠʦʪʠʯʝʩʢʠʤ 

ʩʪʨʝʩʩʘʤ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʪʝʥʮʠʘʣ ʜʣʷ ʨʘʩʰʠʨʝʥʠʷ ʝʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʨʘʡʦʥʘʭ, 

ʟʘʪʨʦʥʫʪʳʭ ʠʟʤʝʥʝʥʠʝʤ ʢʣʠʤʘʪʘ. ʈʘʩʪʝʥʠʝ ʷʯʤʝʥʷ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʚʳʩʦʢʫʶ ʛʝʥʝʪʠʯʝʩʢʫʶ 

ʠʟʤʝʥʯʠʚʦʩʪʴ ʨʝʘʢʮʠʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʩʪʨʝʩʩʫ, ʯʪʦ ʜʝʣʘʝʪ ʝʛʦ ʧʨʝʢʨʘʩʥʳʤ ʤʦʜʝʣʴʥʳʤ 

ʨʘʩʪʝʥʠʝʤ ʜʣʷ ʠʟʫʯʝʥʠʷ ʛʝʥʝʪʠʯʝʩʢʦʡ ʨʝʛʫʣʷʮʠʠ ʘʜʘʧʪʘʮʠʠ ʢ ʜʝʬʠʮʠʪʫ ʚʦʜʳ [15]. 

ʀʟʫʯʝʥʠʝ ʤʥʦʞʝʩʪʚʝʥʥʦʛʦ ʠʩʭʦʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʪʨʝʙʫʝʪ ʦʩʦʙʦʛʦ ʚʥʠʤʘʥʠʷ ʢ 

ʧʦʜʙʦʨʫ ʦʙʨʘʟʮʦʚ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭʩʷ ʢʘʢ ʮʝʥʥʳʤ ʥʘʙʦʨʦʤ ʧʨʠʟʥʘʢʦʚ, ʪʘʢ ʠ 

ʛʝʥʝʪʠʯʝʩʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʧʝʨʝʜʘʯʠ ʵʪʠʭ ʩʚʦʡʩʪʚ ʙʫʜʫʱʠʤ ʧʦʢʦʣʝʥʠʷʤ. ʇʨʦʙʣʝʤʘ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʚʳʷʚʣʝʥʠʠ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʩʪʨʘʪʝʛʠʡ ʩʢʨʝʱʠʚʘʥʠʷ ʜʣʷ 

ʜʦʩʪʠʞʝʥʠʷ ʞʝʣʘʝʤʳʭ ʪʨʘʥʩʛʨʝʩʩʠʡ. ɺ ʵʪʦʤ ʘʩʧʝʢʪʝ ʤʝʪʦʜʳ ʪʦʧʢʨʦʩʩʥʦʛʦ ʘʥʘʣʠʟʘ, 

ʢʦʪʦʨʳʡ ʚʢʣʶʯʘʝʪ ʦʧʨʝʜʝʣʝʥʠʝ ʦʙʱʝʡ ʠ ʩʧʝʮʠʬʠʯʝʩʢʦʡ ʢʦʤʙʠʥʘʮʠʦʥʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ 

(ʆʂʉ/ʉʂʉ) [16-18], ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʦʮʝʥʢʝ ʛʝʥʝʪʠʯʝʩʢʠʭ ʢʘʯʝʩʪʚ ʩʦʨʪʦʚ. 

ʄʝʪʦʜ ʪʦʧʢʨʦʩʩʘ, ʨʘʟʨʘʙʦʪʘʥʥʳʡ Davis, 1927 [19], ʪʘʢʞʝ ʠʟʚʝʩʪʥʳʡ ʢʘʢ ʯʘʩʪʠʯʥʳʡ 

ʜʠʘʣʣʝʣʴ, ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʮʝʥʢʠ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʣʠʥʠʡ ʩ ʦʙʱʠʤ ʪʝʩʪʝʨʦʤ. ʕʪʦʪ 

ʤʝʪʦʜ ʥʘʧʨʘʚʣʝʥ ʥʘ ʦʮʝʥʢʫ ʣʠʥʠʡ ʚ ʩʢʨʝʱʠʚʘʥʠʷʭ ʩ ʪʝʩʪʝʨʘʤʠ ʧʫʪʝʤ ʠʩʢʣʶʯʝʥʠʷ ʪʝʭ, ʫ 

ʢʦʪʦʨʳʭ ʭʫʜʰʠʝ ʧʦʢʘʟʘʪʝʣʠ. ʊʝʩʪʝʨ ʜʦʣʞʝʥ ʙʳʪʴ ʪʱʘʪʝʣʴʥʦ ʚʳʙʨʘʥ ʩʝʣʝʢʮʠʦʥʝʨʦʤ ʜʣʷ 

ʩʢʨʝʱʠʚʘʥʠʷ ʝʛʦ ʩʦ ʚʩʝʤʠ ʜʨʫʛʠʤʠ ʛʝʥʦʪʠʧʘʤʠ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʦ ʦʮʝʥʠʪʴ, ʠ ʪʘʢʠʤ 

ʦʙʨʘʟʦʤ ʦʮʝʥʠʪʴ ʠʭ ʢʦʤʙʠʥʘʮʠʦʥʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ. ɻʝʥʦʪʠʧ ʪʝʩʪʝʨʘ ʜʦʣʞʝʥ ʦʙʣʘʜʘʪʴ 

ʧʨʝʚʦʩʭʦʜʥʳʤʠ ʘʛʨʦʥʦʤʠʯʝʩʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʞʝʣʘʝʤʳʭ ʧʨʠʟʥʘʢʦʚ. 

ʕʪʦ ʤʦʞʝʪ ʙʳʪʴ ʩʦʨʪʦʦʙʨʘʟʝʮ, ʢʦʤʤʝʨʯʝʩʢʠʡ ʩʦʨʪ ʠʣʠ ʧʝʨʩʧʝʢʪʠʚʥʘʷ  ʣʠʥʠʷ. ʅʘʠʙʦʣʝʝ 

ʙʣʘʛʦʧʨʠʷʪʥʦʡ ʛʠʙʨʠʜʥʦʡ ʢʦʤʙʠʥʘʮʠʝʡ ʷʚʣʷʝʪʩʷ ʪʘ, ʢʦʪʦʨʘʷ ʧʦʢʘʟʳʚʘʝʪ ʩʘʤʫʶ ʚʳʩʦʢʫʶ 

ʦʮʝʥʢʫ ʆʂʉ ʠ ʢʦʪʦʨʘʷ ʧʨʦʠʩʭʦʜʠʪ ʦʪ ʩʢʨʝʱʠʚʘʥʠʷ, ʚ ʢʦʪʦʨʦʤ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, ʦʜʠʥ ʠʟ 

ʨʦʜʠʪʝʣʝʡ ʧʦʢʘʟʳʚʘʝʪ ʧʦʚʳʰʝʥʥʫʶ ʉʂʉ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʠʟʫʯʘʝʤʳʤ ʧʨʠʟʥʘʢʦʤ [20]. 

ɺ ʭʦʜʝ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣ ʧʦʣʦʞʠʪʝʣʴʥʦ ʦʪʤʝʯʝʥ ʧʦʜʭʦʜ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʵʢʦʣʦʛʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʫʜʘʣʝʥʥʳʭ ʬʦʨʤ ʚ ʧʨʦʮʝʩʩʝ ʛʠʙʨʠʜʠʟʘʮʠʠ. 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ ʦʢʘʟʘʣʘʩʴ ʟʘʚʠʩʠʤʦʡ ʦʪ ʧʨʘʚʠʣʴʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ 

ʢʦʤʙʠʥʘʮʠʦʥʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʛʝʥʦʪʠʧʦʚ, ʢʦʪʦʨʳʝ ʧʨʠʥʠʤʘʣʠ ʫʯʘʩʪʠʝ ʚ ʧʨʦʮʝʩʩʝ. 

ʄaʪeʨʠaʣʳ ʠ ʤeʪoʜʳ ʧʨʦʚʝʜʝʥʠʷ ʠccʣeʜoʚaʥʠʡ. ʉ ʧʦʤʦʱʴʶ ʤʝʪʦʜʘ ʪʦʧʢʨʦʩʩʘ 

ʙʳʣʘ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʘ ʦʙʱʘʷ ʠ ʩʧʝʮʠʬʠʯʝʩʢʘʷ ʢʦʤʙʠʥʘʮʠʦʥʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʯʝʪʳʨʝʭ 

ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʤʫʪʘʥʪʥʳʭ ʣʠʥʠʡ ʷʯʤʝʥʷ, ʩʦʟʜʘʥʥʳʭ ʧʫʪʸʤ ʨʘʜʠʘʮʠʦʥʥʦʡ ʦʙʨʘʙʦʪʢʠ 

ʩʝʤʷʥ ʥʘ ʧʨʦʤʳʰʣʝʥʥʦʤ ʫʩʢʦʨʠʪʝʣʝ ʀʃʋ-10. ɺ ʢʘʯʝʩʪʚʝ ʤʘʪʝʨʠʥʩʢʠʭ ʬʦʨʤ 

ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ: ǀʄ8/15-1-1ʉ; ǀʄ8/15-2-1ʉ; ǀʄ8/15-2-1ʀ; ǀʄ8/15-4-1ʀ, ʘ ʪʝʩʪʝʨʘʤʠ 

ʚʳʩʪʫʧʠʣʠ ʩʦʨʪʘ ǁHarmal, ǁʂʘʡʩʘʨ, ǁʆʜʝʩʩʢʠʡ 100. ʆʩʥʦʚʥʳʝ ʢʨʠʪʝʨʠʠ ʚʳʙʦʨʘ 

ʤʘʪʝʨʠʥʩʢʠʭ ʬʦʨʤ ʚʢʣʶʯʘʣʠ ʩʢʦʨʦʩʧʝʣʦʩʪʴ ʠ ʥʠʟʢʠʡ ʨʦʩʪ, ʘ ʜʣʷ ʦʪʮʦʚʩʢʠʭ ʬʦʨʤ ð 

https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/cereal-crop
https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/cereal-crop
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ʚʳʩʦʢʫʶ ʦʟʝʨʥʝʥʥʦʩʪʴ, ʢʨʫʧʥʦʩʪʴ ʟʝʨʥʘ ʠ ʚʳʩʦʢʦʨʦʩʣʦʩʪʴ.  

ʇʦʩʝʚʳ ʧʝʨʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ʛʠʙʨʠʜʦʚ ʙʳʣʠ ʦʩʫʱʝʩʪʚʣʝʥʳ ʚʨʫʯʥʫʶ ʥʘ ʦʜʥʦʨʷʜʢʦʚʳʭ 

ʜʝʣʷʥʢʘʭ ʜʣʠʥʦʡ 50 ʩʤ ʩ 12 ʩʝʤʝʥʘʤʠ ʚ ʢʘʞʜʦʡ, ʩ ʪʨʝʭʢʨʘʪʥʳʤ ʧʦʚʪʦʨʝʥʠʝʤ, ʚ ʥʘʫʯʥʦ-

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʤ ʩʪʘʮʠʦʥʘʨʝ ʊʆʆ çʂʘʟʘʭʩʢʠʡ ʅʀʀ ʨʠʩʦʚʦʜʩʪʚʘ ʠʤ. ʀ. ɾʘʭʘʝʚʘè. 

ʇʣʦʱʘʜʴ ʧʠʪʘʥʠʷ ʜʣʷ ʦʜʥʦʛʦ ʨʘʩʪʝʥʠʷ ʩʦʩʪʘʚʠʣʘ 5ʭ15 ʩʤ. ʉʪʨʫʢʪʫʨʥʳʡ ʘʥʘʣʠʟ 

ʧʨʦʚʦʜʠʣʩʷ ʧʦ ʧʘʨʘʤʝʪʨʘʤ: ʚʳʩʦʪʘ ʨʘʩʪʝʥʠʡ, ʧʨʦʜʫʢʪʠʚʥʘʷ ʢʫʩʪʠʩʪʦʩʪʴ, ʜʣʠʥʘ ʢʦʣʦʩʘ, 

ʯʠʩʣʦ ʟʝʨʝʥ ʚ ʢʦʣʦʩʝ, ʤʘʩʩʘ 1000 ʟʝʨʝʥ, ʘ ʪʘʢʞʝ ʦʙʱʘʷ ʤʘʩʩʘ ʟʝʨʥʘ ʩ ʢʦʣʦʩʘ ʠ ʨʘʩʪʝʥʠʷ, 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ. ʌʝʥʦʣʦʛʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ ʠ 

ʙʠʦʤʝʪʨʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʤʝʪʦʜʠʢʦʡ ɺʀʈ. ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ 

ʘʥʘʣʠʟ ʢʦʤʙʠʥʘʮʠʦʥʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʧʨʦʚʦʜʠʣʩʷ ʩʦʛʣʘʩʥʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ɺ.ɻ. 

ɺʦʣʴʬʘ ʠ ʇ.ʇ. ʃʠʪʫʥʘ. 

ʈʝʟʫʣʴʪʘʪʳ  ʠ ʦʙʩʫʞʜʝʥʠʷ. ʉ 2015 ʛʦʜʘ, ʚ ʨʘʤʢʘʭ ʪʚʦʨʯʝʩʢʦʛʦ ʧʘʨʪʥʝʨʩʪʚʘ ʩ ɸʆ 

çʇʘʨʢ ʷʜʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡè, ʤʳ ʥʘʯʘʣʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʧʨʠʤʝʥʝʥʠʶ ʠʥʜʫʮʠʨʦʚʘʥʥʦʛʦ 

ʤʫʪʘʛʝʥʝʟʘ. ʕʪʦʪ ʧʦʜʭʦʜ ʩʪʨʝʤʠʪʩʷ ʢ ʩʦʟʜʘʥʠʶ ʢʘʨʜʠʥʘʣʴʥʦ ʥʦʚʳʭ ʠʩʭʦʜʥʳʭ ʬʦʨʤ, ʯʪʦ 

ʟʥʘʯʠʪʝʣʴʥʦ ʨʘʩʰʠʨʠʪ ʛʦʨʠʟʦʥʪʳ ʩʠʥʪʝʪʠʯʝʩʢʦʡ ʩʝʣʝʢʮʠʠ. ɼʣʷ ʨʘʟʚʝʜʝʥʠʷ ʷʯʤʝʥʷ ʠ 

ʧʦʣʫʯʝʥʠʷ ʤʫʪʘʥʪʥʳʭ ʣʠʥʠʡ ʩ ʮʝʥʥʳʤʠ ʩʝʣʝʢʮʠʦʥʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, ʤʳ 

ʧʨʠʤʝʥʠʣʠ ʠʦʥʠʟʠʨʫʶʱʝʝ ʠʟʣʫʯʝʥʠʝ, ʦʙʨʘʙʘʪʳʚʘʷ ʩʝʤʝʥʘ ʩ ʧʦʤʦʱʴʶ ʵʣʝʢʪʨʦʥʥʦʛʦ 

ʫʩʢʦʨʠʪʝʣʷ ʀʃʋ-10. ʅʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʤʫʪʘʥʪʥʳʝ ʣʠʥʠʠ ʄ8 ʧʨʦʭʦʜʷʪ ʠʩʧʳʪʘʥʠʝ ʚ 

ʢʦʥʪʨʦʣʴʥʦʤ ʧʠʪʦʤʥʠʢʝ, ʦʧʨʝʜʝʣʝʥʳ ʦʧʪʠʤʘʣʴʥʳʝ ʜʦʟʳ ʦʙʣʫʯʝʥʠʡ ʥʘ ʦʩʥʦʚʝ ʧʨʠʤʝʥʝʥʠʷ 

ʪʝʩʪʦʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ  ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʭ ʜʝʡʩʪʚʠʷ. 

ɺ ʢʦʥʪʨʦʣʴʥʦʤ ʧʠʪʦʤʥʠʢʝ ʙʳʣʦ ʠʟʫʯʝʥʦ 15 ʤʫʪʘʥʪʥʳʭ ʣʠʥʠʡ, ʩʨʝʜʥʷʷ ʫʨʦʞʘʡʥʦʩʪʴ ʚ 

2024 ʛʦʜʫ ʩʦʩʪʘʚʠʣʘ 35,5 Ñ 3,8 ʮ/ʛʘ, ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʚʘʨʴʠʨʦʚʘʣ ʦʪ 80 ʜʦ 85 ʜʥʝʡ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʝʚʳʭ ʠ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʟ ʩʦʩʪʘʚʘ ʢʦʥʪʨʦʣʴʥʦʛʦ ʧʠʪʦʤʥʠʢʘ 

ʚʳʜʝʣʝʥʳ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʤʫʪʘʥʪʥʳʝ ʣʠʥʠʠ, ʢʦʪʦʨʳʝ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 1, ʧʨʝʚʳʩʠʚʰʠʝ 

ʩʪʘʥʜʘʨʪ ʧʦ ʫʨʦʞʘʡʥʦʩʪʠ ʥʘ 5,0 ʠ ʙʦʣʝʝ ʮ/ʛʘ. 

 
ʊʘʙʣʠʮʘ 1 ï ʃʫʯʰʠʝ ʤʫʪʘʥʪʥʳʝ ʣʠʥʠʠ ʷʯʤʝʥʷ ʢʦʥʪʨʦʣʴʥʦʛʦ ʧʠʪʦʤʥʠʢʘ, 2024 ʛ. 
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ʉʳʨ ɸʨʫʳ, St 80 75,8 7,5 7,1 22,5 42,5 0,95 345 32,9 

ʄ8/15-1-1ʉ 80 78,3 9,5 8,2 32,5 43,9 1,43 350 40,9 

ʄ8/15-2-1ʉ 78 80,5 9,0 8,0 36,0 39,5 1,42 375 42,5 

ʄ8/15-2-1ʀ 82 80,5 9,6 7,3 27,0 43,8 1,18 360 40,5 

ʄ8/15-4-1ʀ 85 89,5 11,2 8,0 26,9 44,8 1,21 358 41,5 

ʅʉʈ05 
 

1,13 1,37 0,56 1,03 0,13 0,15 1,04 2,54 

 

ɺ ʮʝʣʦʤ, ʧʦʩʣʝ ʧʦʣʝʚʦʡ ʦʮʝʥʢʠ ʧʨʦʚʝʜʝʥʘ ʧʦʜʝʣʷʥʦʯʥʘʷ ʫʙʦʨʢʘ ʣʫʯʰʠʭ ʩʝʣʝʢʮʠʦʥ-

ʥʳʭ ʣʠʥʠʡ ʠ ʦʙʨʘʟʮʦʚ ʚʨʫʯʥʫʶ, ʦʙʤʦʣʦʯʝʥʳ ʥʘ ʩʥʦʧʦʚʦʡ ʤʦʣʦʪʠʣʢʝ ʠ ʦʧʨʝʜʝʣʝʥʘ 

ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʨʥʘ  ʚʝʩʦʚʳʤ ʤʝʪʦʜʦʤ (ʨʠʩʫʥʦʢ 1). ʆʮʝʥʢʘ ʚʩʝʭ ʚʦʟʤʦʞʥʳʭ ʩʢʨʝʱʠʚʘʥʠʡ 

ʟʘʥʠʤʘʝʪ ʤʥʦʛʦ ʚʨʝʤʝʥʠ ʠ ʷʚʣʷʝʪʩʷ ʪʨʫʜʦʝʤʢʦʡ ʚ ʩʝʣʝʢʮʠʦʥʥʳʭ ʧʨʦʛʨʘʤʤʘʭ. ʅʝʢʦʪʦʨʳʝ 

ʣʠʥʠʠ ʦʙʣʘʜʘʶʪ ʩʧʦʩʦʙʥʦʩʪʴʶ ʭʦʨʦʰʦ ʩʦʯʝʪʘʪʴʩʷ ʩ ʜʨʫʛʠʤʠ ʣʠʥʠʷʤʠ, ʯʪʦ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, 

ʯʪʦ ʵʪʠ ʣʠʥʠʠ ʠʤʝʶʪ ʭʦʨʦʰʠʡ GCA. ʂʦʛʜʘ ʛʝʥʦʪʠʧ ʭʦʨʦʰʦ ʩʦʯʝʪʘʝʪʩʷ ʪʦʣʴʢʦ ʚ 

ʦʧʨʝʜʝʣʝʥʥʳʭ ʩʢʨʝʱʠʚʘʥʠʷʭ, ʵʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʫ ʥʝʛʦ ʭʦʨʦʰʠʡ ʆʂʉ [22]. ʆʂʉ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʨʦʩʪʦʡ ʧʦʜʭʦʜ ʢ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʶ ʘʜʜʠʪʠʚʥʳʭ ʵʬʬʝʢʪʦʚ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ 

ʛʝʪʝʨʦʟʠʩʫ [23], ʘ SCA ʪʘʢʞʝ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʛʝʪʝʨʦʟʠʩʝ [24].  
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ʘ) ʦʙʱʠʡ ʚʠʜ ʢʦʥʪʨʦʣʴʥʦʛʦ ʧʠʪʦʤʥʠʢʘ ʙ) ʩʦʨʪʦʚʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʧʦ ʩʨʦʢʘʤ 

ʧʦʣʥʦʛʦ ʢʦʣʦʰʝʥʠʷ 

ʈʠʩʫʥʦʢ 1 ï ʂʦʥʪʨʦʣʴʥʳʡ ʧʠʪʦʤʥʠʢ, 2024 ʛʦʜ 

 

ʉ ʮʝʣʴʶ ʦʧʨʝʜʝʣʝʥʠʷ ʜʦʥʦʨʩʢʠʭ ʩʚʦʡʩʪʚ ʚʳʜʝʣʝʥʥʳʭ ʤʫʪʘʥʪʥʳʭ ʣʠʥʠʡ ʥʘʤʠ ʚ 

2023 ʛʦʜʫ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʩʢʨʝʱʠʚʘʥʠʷ ʧʦ ʤʝʪʦʜʫ ʪʦʧʢʨʦʩʩʘ. ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʥʦʛʦ 

ʜʠʩʧʝʨʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ ʙʠʦʤʝʪʨʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦʣʫʯʝʥʥʳʭ ʛʠʙʨʠʜʥʳʭ 

ʧʦʧʫʣʷʮʠʡ F1 ʧʦʢʘʟʘʣʠ ʟʥʘʯʠʪʝʣʴʥʳʝ ʨʘʟʣʠʯʠʷ ʧʦ ʢʦʤʙʠʥʘʮʠʦʥʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ 

ʘʥʘʣʠʟʠʨʫʝʤʳʭ ʧʨʠʟʥʘʢʦʚ (Fʬʘʢʪ > Fʪʘʙʣ), ʢʨʦʤʝ ʪʘʢʠʭ ʧʨʠʟʥʘʢʦʚ ʢʘʢ ʤʘʩʩʘ ʟʝʨʥʘ ʩ 

ʨʘʩʪʝʥʠʷ ʠ ʧʨʦʜʫʢʪʠʚʥʘʷ ʢʫʩʪʠʩʪʦʩʪʴ (ʪʘʙʣʠʮʘ 1). 

 
ʊʘʙʣʠʮʘ 1 ï ɼʠʩʧʝʨʩʠʦʥʥʳʡ ʘʥʘʣʠʟ ʢʦʤʙʠʥʘʮʠʦʥʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʠʟʫʯʘʝʤʳʭ ʧʨʠʟʥʘʢʦʚ 

 

ʀʩʪʦʯʥʠʢ 

ʚʘʨʴʠʨʦʚʘʥʠʷ 
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ms ms ms ms ms ms ms ms 

ʆʂʉ i - ʭ 

ʨʦʜʠʪʝʣʝʡ (ǀ) 

 

3 

 

344,6 

 

21,9 

 

67,0 

 

36,43 

 

0,144 

 

175,6 

 

2,14 

 

0,37 

ʆʂʉ j - ʭ 

ʨʦʜʠʪʝʣʝʡ (ǁ) 

 

2 

 

103,2 

 

14,18 

 

178,0 

 

51,19 

 

0,245 

 

712,5 

 

2,4 

 

0,35 

ʉʂʉ 6 110,2 5,9 37,3 696,6 0,132 725,8 0,67 0,21 

ʉʣʫʯʘʡʥʳʝ 

ʦʪʢʣʦʥʝʥʠʷ 

22 

 

0,135 0,48 0,305 0,13 0,003 4,9 0,9 0,51 

ɼʦʣʷ ʆʂʉ, %  80 87 87 11 65 55 87 77 

ɼʦʣʷ ʉʂʉ, %  20 13 13 89 35 45 13 23 

 

ɼʦʣʷ ʚʢʣʘʜʘ ʆʂʉ ʣʠʥʠʡ ʠ ʪʝʩʪʝʨʦʚ ʜʣʷ ʦʪʜʝʣʴʥʳʭ ʧʨʠʟʥʘʢʦʚ ʥʝʦʜʠʥʘʢʦʚʘ. ʂ 

ʧʨʠʤʝʨʫ, ʧʦ ʪʘʢʠʤ ʧʨʠʟʥʘʢʘʤ ʢʘʢ ʯʠʩʣʦ ʠ ʤʘʩʩʘ ʟʝʨʥʘ ʩ ʢʦʣʦʩʘ, ʜʣʠʪʝʣʴʥʦʩʪʴ 

ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʘʜʜʠʪʠʚʥʳʝ ʛʝʥʳ ʦʪʮʦʚʩʢʠʭ ʬʦʨʤ ʦʢʘʟʘʣʠ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ 

ʚ ʠʭ ʜʝʪʝʨʤʠʥʘʮʠʠ. ɸ ʧʦ ʧʨʠʟʥʘʢʫ çʤʘʩʩʘ 1000 ʟʝʨʝʥè ʦʩʥʦʚʥʦʡ ʚʢʣʘʜ ʚ ʧʨʦʷʚʣʝʥʠʠ 

ʧʨʠʟʥʘʢʘ ʦʢʘʟʳʚʘʶʪ ʥʝʘʜʜʠʪʠʚʥʳʝ  ʛʝʥʥʳʝ ʵʬʬʝʢʪʳ, ʪʘʢ ʢʘʢ ʜʦʣʷ  ʚʢʣʘʜʘ ʉʂʉ ʩʦʩʪʘʚʣʷʝʪ 

89 %.  

ɺʳʷʚʣʝʥʥʳʝ ʜʦʩʪʦʚʝʨʥʳʝ ʨʘʟʣʠʯʠʷ ʧʦ ʢʦʤʙʠʥʘʮʠʦʥʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ  ʧʦ 

ʘʥʘʣʠʟʠʨʫʝʤʳʤ ʧʦʢʘʟʘʪʝʣʷʤ ʜʘʣʦ ʚʦʟʤʦʞʥʦʩʪʴ ʧʝʨʝʡʪʠ ʢ ʚʳʯʠʩʣʝʥʠʷʤ ʦʮʝʥʦʢ ʵʬʬʝʢʪʦʚ 

ʆʂʉ ʠ ʉʂʉ  ʷʨʦʚʦʛʦ ʷʯʤʝʥʷ ʚ ʫʩʣʦʚʠʷʭ ʟʘʩʦʣʝʥʥʳʭ ʧʦʯʚ ʂʘʟʘʭʩʪʘʥʩʢʦʛʦ ʇʨʠʘʨʘʣʴʷ 

(ʪʘʙʣʠʮʘ 2). 
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ʀʟ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʪʘʙʣʠʮʳ 2 ʩʣʝʜʫʝʪ, ʯʪʦ ʩʦʨʪʦʦʙʨʘʟʮʳ ʄ8/15-1-1ʉ 

ʠ ʄ8/15-2-1ʀ ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʤʠ ʚ ʩʝʣʝʢʮʠʦʥʥʦʤ ʦʪʥʦʰʝʥʠʠ. ʆʥʠ 

ʚʳʜʝʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ: 
ʊʘʙʣʠʮʘ 2 ï ʆʮʝʥʢʠ ʵʬʬʝʢʪʦʚ ʆʂʉ ʠ ʉʂʉ ʧʦ ʚʳʩʦʪʝ ʩʪʝʙʣʷ 

 

 

ʄʘʪʝʨʠʥʩʢʠʝ 

ʬʦʨʤʳ 

ʕʬʬʝʢʪʳ ʉʂʉ sij ʕʬʬʝʢʪʳ 

ʆʂʉ ʣʠ-

ʥʠʡ ǡ i 

ɺʘʨʠʘʥʩʘ 

ʉʂʉ ʣʠ-

ʥʠʡ ůĮsi 

ɺʘʨʠʘʥʩʘ 

ʆʂʉ 

ʣʠʥʠʡ ůĮgi 
 ʘʡʩʘʨ ʆʜʝcʩkʠʡ 100 Harmalפ

ʄ8/15-1-1ʉ +2 -2 -1 +0,2 4,43 0,02 

ʄ8/15-2-1ʉ +1 -6 +5 -8,6* 30,93 33,9 

ʄ8/15-2-1ʀ +4 -9 +5 -6,6* 160,93 43,5 

ʄ8/15-4-1ʀ -7 +17 -10 +15 210,5** 264,9** 

ɺʘʨʠʘʥʩʘ Cʂʉ 

ʪʝʩʪʝʨʦʚ ůĮsj 

 

23,27 

 

136,56** 

 

50,27 

   

ʕʬʬʝʢʪʳ ʆʂʉ 

ʪʝʩʪʝʨʦʚ ǡ j 

 

-3,4*  

 

+5,8 

 

-2,4 

   

ɺʘʨʠʘʥʩʘ ʆʂʉ 

ʪʝʩʪʝʨʦʚ ůĮgj 

 

11,5 

 

33,6 

 

5,75 

   

ʅʉʈ05 (ʆʂʉ ʪʝʩʪʝʨʦʚ) = 0,51      ʅʉʈ05 (ʆʂʉ ʣʠʥʠʡ) = 0,56  

ůĮsi (ʩʨʝʜʥʷʷ ʚʘʨʠʘʥʩʘ ʉʂʉ ʣʠʥʠʡ) = 78,81;  ůĮsj ( ʉʂʉ ʪʝʩʪʝʨʦʚ) = 70,03;  

 

-  ʚʳʩʦʢʘʷ ʦʙʱʘʷ ʢʦʤʙʠʥʘʮʠʦʥʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ (ʆʂʉ) ʧʦ ʚʳʩʦʪʝ ʨʘʩʪʝʥʠʡ. 

- ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʧʦ ʵʣʝʤʝʥʪʘʤ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ: ʯʠʩʣʦ ʟʝʨʝʥ ʚ ʢʦʣʦʩʝ, 

ʤʘʩʩʘ 1000 ʟʝʨʝʥ, ʤʘʩʩʘ ʟʝʨʥʘ ʩ ʢʦʣʦʩʘ. 

- ʥʠʟʢʠʝ ʵʬʬʝʢʪʳ ʆʂʉ ʧʦ ʜʣʠʥʝ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ, ʯʪʦ ʜʝʣʘʝʪ ʠʭ 

ʠʩʪʦʯʥʠʢʘʤʠ ʩʢʦʨʦʩʧʝʣʦʩʪʠ. 

ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʩʦʨʪ-ʪʝʩʪʝʨ ʂʘʡʩʘʨ ʠ ʣʠʥʠʷ ʄ8/15-2-1ʉ  ʠʤʝʶʪ ʥʠʟʢʫʶ ʆʂʉ ʧʦ 

ʚʳʩʦʪʝ ʨʘʩʪʝʥʠʡ, ʥʦ ʠ ʦʢʘʟʳʚʘʶʪ ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʚʩʝ ʧʨʠʟʥʘʢʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ 

ʧʨʠ ʜʘʣʴʥʝʡʰʝʤ ʘʥʘʣʠʟʝ ʢʦʤʙʠʥʘʮʠʦʥʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ. ʕʪʦ ʜʝʣʘʝʪ ʠʭ ʤʝʥʝʝ 

ʧʝʨʩʧʝʢʪʠʚʥʳʤʠ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʩʝʣʝʢʮʠʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʜʘʣʴʥʝʡʰʝʡ 

ʩʝʣʝʢʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʩʦʩʨʝʜʦʪʦʯʠʪʴʩʷ ʥʘ ʤʫʪʘʥʪʥʳʭ ʣʠʥʠʷʭ  ʄ8/15-1-1ʉ 

ʠ ʄ8/15-2-1ʀ, ʢʦʪʦʨʳʝ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʚʳʩʦʢʠʡ ʧʦʪʝʥʮʠʘʣ ʜʦʥʦʨʩʢʠʭ ʩʚʦʡʩʪʚ ʧʦ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ ʩʢʦʨʦʩʧʝʣʦʩʪʠ. 

ɺ ʫʩʣʦʚʠʷʭ ʂʳʟʳʣʦʨʜʠʥʩʢʦʡ ʦʙʣʘʩʪʠ, ʛʜʝ ʷʯʤʝʥʴ ʚʦʟʜʝʣʳʚʘʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ 

ʧʦʢʨʦʚʥʦʡ ʢʫʣʴʪʫʨʳ ʜʣʷ ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚ ʚ ʨʠʩʦʚʦʤ ʩʝʚʦʦʙʦʨʦʪʝ, ʚʳʩʦʪʘ ʨʘʩʪʝʥʠʡ 

ʷʚʣʷʝʪʩʷ ʢʣʶʯʝʚʳʤ ʬʘʢʪʦʨʦʤ ʧʨʠ ʨʘʡʦʥʠʨʦʚʘʥʠʠ ʩʦʨʪʦʚ. ʆʧʪʠʤʘʣʴʥʘʷ ʚʳʩʦʪʘ ʩʪʝʙʣʷ (ʥʝ 

ʤʝʥʝʝ 65 ʩʤ) ʧʦʟʚʦʣʷʝʪ ʷʯʤʝʥʶ ʚʳʧʦʣʥʷʪʴ ʩʚʦʶ ʬʫʥʢʮʠʶ ʧʦʢʨʦʚʥʦʡ ʢʫʣʴʪʫʨʳ, ʥʝ 

ʢʦʥʢʫʨʠʨʫʷ ʩ ʤʥʦʛʦʣʝʪʥʠʤʠ ʪʨʘʚʘʤʠ ʟʘ ʩʚʝʪ ʠ ʧʨʦʩʪʨʘʥʩʪʚʦ. ʂʨʦʤʝ ʪʦʛʦ, ʩʢʦʨʦʩʧʝʣʦʩʪʴ 

ʩʦʨʪʦʚ ʚʘʞʥʘ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʧʝʨʝʨʘʩʪʘʥʠʷ ʪʨʘʚ, ʯʪʦ ʤʦʞʝʪ ʥʝʛʘʪʠʚʥʦ ʩʢʘʟʘʪʴʩʷ ʥʘ 

ʠʭ ʨʘʟʚʠʪʠʠ. ɼʣʷ ʩʦʟʜʘʥʠʷ ʪʘʢʠʭ ʩʦʨʪʦʚ ʷʯʤʝʥʷ, ʩʦʯʝʪʘʶʱʠʭ ʦʧʪʠʤʘʣʴʥʫʶ ʚʳʩʦʪʫ ʠ 

ʩʢʦʨʦʩʧʝʣʦʩʪʴ, ʧʨʝʜʩʪʘʚʣʷʶʪ ʠʥʪʝʨʝʩ ʩʦʨʪʘ Harmal ʠ ʄ8/15-2-1ʀ. ʕʪʠ ʩʦʨʪʘ ʤʦʛʫʪ ʙʳʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʩʠʥʪʝʪʠʯʝʩʢʦʡ ʩʝʣʝʢʮʠʠ ʜʣʷ ʚʳʚʝʜʝʥʠʷ ʚʳʩʦʢʦʨʦʩʣʳʭ ʠ ʩʢʦʨʦʩʧʝʣʳʭ 

ʬʦʨʤ, ʘʜʘʧʪʠʨʦʚʘʥʥʳʭ ʢ ʫʩʣʦʚʠʷʤ ʨʠʩʦʚʦʛʦ ʩʝʚʦʦʙʦʨʦʪʘ. ʉʦʨʪʘ ʆʜʝʩʩʢʠʡ 100 ʠ ʄ8/15-4-

1ʀ ʪʘʢʞʝ ʟʘʩʣʫʞʠʚʘʶʪ ʚʥʠʤʘʥʠʷ, ʪʘʢ ʢʘʢ ʠʭ ʧʨʠʟʥʘʢ çʚʳʩʦʪʘ ʨʘʩʪʝʥʠʡè ʢʦʥʪʨʦʣʠʨʫʝʪʩʷ 

ʘʜʜʠʪʠʚʥʦ-ʜʦʤʠʥʘʥʪʥʦʡ ʛʝʥʝʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʦʡ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʚʳʩʦʪʘ ʨʘʩʪʝʥʠʡ ʫ ʵʪʠʭ 

ʩʦʨʪʦʚ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʘʜʜʠʪʠʚʥʳʤ ʜʝʡʩʪʚʠʝʤ ʛʝʥʦʚ, ʪʘʢ ʠ ʜʦʤʠʥʠʨʦʚʘʥʠʝʤ 

ʦʧʨʝʜʝʣʝʥʥʳʭ ʘʣʣʝʣʝʡ. ɺʳʩʦʢʠʝ ʟʥʘʯʝʥʠʷ ʩʧʝʮʠʬʠʯʝʩʢʦʡ ʢʦʤʙʠʥʘʮʠʦʥʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ 

(ʉʂʉ) ʫ ʵʪʠʭ ʩʦʨʪʦʚ ʫʢʘʟʳʚʘʶʪ ʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʷʚʣʝʥʠʷ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʪʨʘʥʩʛʨʝʩʩʠʡ 

ʚ ʛʠʙʨʠʜʥʳʭ ʧʦʢʦʣʝʥʠʷʭ, ʯʪʦ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʦ ʜʣʷ ʩʦʟʜʘʥʠʷ ʥʦʚʳʭ ʩʦʨʪʦʚ ʩ 

ʫʣʫʯʰʝʥʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʝʣʝʢʮʠʷ ʷʯʤʝʥʷ ʚ ʂʳʟʳʣʦʨʜʠʥʩʢʦʡ 

ʦʙʣʘʩʪʠ ʜʦʣʞʥʘ ʙʳʪʴ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʩʦʟʜʘʥʠʝ ʩʦʨʪʦʚ ʩ ʦʧʪʠʤʘʣʴʥʦʡ ʚʳʩʦʪʦʡ ʨʘʩʪʝʥʠʡ ʥʝ 
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ʤʝʥʝʝ 65 ʩʤ ʠ ʩʢʦʨʦʩʧʝʣʦʩʪʴʶ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʭ ʚ ʢʘʯʝʩʪʚʝ 

ʧʦʢʨʦʚʥʦʡ ʢʫʣʴʪʫʨʳ ʚ ʨʠʩʦʚʦʤ ʩʝʚʦʦʙʦʨʦʪʝ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʨʪʦʚ Harmal, ʄ8/15-2-1ʀ, 

ʆʜʝʩʩʢʠʡ 100 ʠ ʄ8/15-4-1ʀ ʚ ʩʝʣʝʢʮʠʦʥʥʳʭ ʧʨʦʛʨʘʤʤʘʭ ʤʦʞʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ 

ʜʦʩʪʠʞʝʥʠʶ ʵʪʠʭ ʮʝʣʝʡ. 

ʀʥʪʝʨʧʨʝʪʘʮʠʷ ʜʘʥʥʳʭ ʜʠʩʧʝʨʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ ʧʦ ʠʟʫʯʝʥʠʶ ʛʝʥʝʪʠʯʝʩʢʦʡ 

ʜʝʪʝʨʤʠʥʘʮʠʠ ʧʨʠʟʥʘʢʦʚ çʚʳʩʦʪʘ ʨʘʩʪʝʥʠʷè ʠ çʜʣʠʥʘ ʢʦʣʦʩʘè, ʧʦʟʚʦʣʠʣʘ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ 

ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ (ʪʘʙʣʠʮʘ 3): 

1. ʇʨʠʟʥʘʢ çʚʳʩʦʪʘ ʨʘʩʪʝʥʠʷè: 

 - ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʧʨʝʦʙʣʘʜʘʶʪ ʛʝʥʳ ʩ ʜʦʤʠʥʘʥʪʥʳʤʠ ʠ ʵʧʠʩʪʘʪʠʯʝʩʢʠʤʠ 

ʵʬʬʝʢʪʘʤʠ, ʪʘʢ ʢʘʢ ʚʘʨʠʘʥʩʘ ʉʂʉ (ůĮs) ʧʨʝʚʳʰʘʝʪ ʚʘʨʠʘʥʩʫ ʆʂʉ (ůĮg). ʕʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ 

ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʝʘʜʜʠʪʠʚʥʳʭ ʛʝʥʝʪʠʯʝʩʢʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ. 

- ʠʩʢʣʶʯʝʥʠʝʤ ʷʚʣʷʝʪʩʷ ʦʙʨʘʟʝʮ ʄ8/15-4-1ʀ, ʛʜʝ ʚʘʨʠʘʥʩʘ ʆʂʉ (ůĮgi = 264,9) 

ʧʨʝʚʳʰʘʝʪ ʚʘʨʠʘʥʩʫ ʉʂʉ (ůĮsi = 210,5). ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʧʨʝʦʙʣʘʜʘʥʠʠ ʘʜʜʠʪʠʚʥʳʭ 

ʛʝʥʝʪʠʯʝʩʢʠʭ ʵʬʬʝʢʪʦʚ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʦʪʙʦʨ ʧʦ ʬʝʥʦʪʠʧʫ ʚ ʩʝʣʝʢʮʠʦʥʥʦʤ 

ʧʨʦʮʝʩʩʝ. 

- ʛʝʥʦʪʠʧʳ ʩ ʚʳʩʦʢʦʡ ʛʝʥʝʪʠʯʝʩʢʦʡ ʮʝʥʥʦʩʪʴʶ: ʩʦʨʪ ʆʜʝʩʩʢʠʡ 100 ʠ ʤʫʪʘʥʪʥʘʷ 

ʣʠʥʠʷ ʄ8/15-4-1ʀ ʚʳʜʝʣʷʶʪʩʷ ʚʳʩʦʢʠʤʠ ʟʥʘʯʝʥʠʷʤʠ ʚʘʨʠʘʥʩʳ ʆʂʉ ʠ ʉʂʉ, ʯʪʦ ʜʝʣʘʝʪ ʠʭ 

ʮʝʥʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʚʳʩʦʢʦʨʦʩʣʦʩʪʠ ʜʣʷ ʩʠʥʪʝʪʠʯʝʩʢʦʡ ʩʝʣʝʢʮʠʠ. 

2. ʇʨʠʟʥʘʢ çʜʣʠʥʘ ʢʦʣʦʩʘè: 

- ʜʠʩʧʝʨʩʠʦʥʥʳʡ ʘʥʘʣʠʟ ʚʳʷʚʠʣ ʩʫʱʝʩʪʚʝʥʥʳʝ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʩʦʨʪʘʤʠ ʠ 

ʛʠʙʨʠʜʘʤʠ. 

- ʚ ʢʦʥʪʨʦʣʝ ʜʘʥʥʦʛʦ ʧʨʠʟʥʘʢʘ ʧʨʝʦʙʣʘʜʘʶʪ ʛʝʥʳ ʩ ʘʜʜʠʪʠʚʥʳʤʠ ʵʬʬʝʢʪʘʤʠ, ʯʪʦ 

ʫʢʘʟʳʚʘʝʪ ʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʵʬʬʝʢʪʠʚʥʦʛʦ ʦʪʙʦʨʘ ʧʦ ʬʝʥʦʪʠʧʫ. 

ɺ ʮʝʣʦʤ, ʨʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʧʦʟʚʦʣʷʶʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜʳ ʦ ʛʝʥʝʪʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʝ 

ʠʟʫʯʘʝʤʳʭ ʧʨʠʟʥʘʢʦʚ ʠ ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʢʦʥʢʨʝʪʥʳʝ ʛʝʥʦʪʠʧʳ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ 

ʩʝʣʝʢʮʠʦʥʥʳʭ ʧʨʦʛʨʘʤʤʘʭ. 

 
ʊʘʙʣʠʮʘ 3 ï ʆʮʝʥʢʠ ʵʬʬʝʢʪʦʚ ʆʂʉ ʠ ʉʂʉ ʧʦ ʜʣʠʥʝ ʢʦʣʦʩʘ 

 

 

ʄʘʪʝʨʠʥʩʢʠʝ 

ʬʦʨʤʳ 

ʕʬʬʝʢʪʳ ʉʂʉ sij ʕʬʬʝʢʪʳ 

ʆʂʉ ʣʠ-

ʥʠʡ ǡ i 

ɺʘʨʠʘʥʩʘ 

ʉʂʉ ʣʠ-

ʥʠʡ ůĮsi 

ɺʘʨʠʘʥʩʘ 

ʆʂʉ 

ʣʠʥʠʡ ůĮgi 
ʂʘʡʩʘʨ ʆʜʝʩʩʢʠʡ100 Harmal 

ʄ8/15-1-1ʉ -0,2 -2,6 +2,8 +1,3 7,1 1,63 

ʄ8/15-2-1ʉ -2,1 +2,4 -0,3 -2,5 4,9 2,44 

ʄ8/15-2-1ʀ +2,5 -1,7 -0,8 -1,8 4,7 1,74 

ʄ8/15-4-1ʀ -1,2 +2,0 -0,8 +3,0 2,8 18,94 

ɺʘʨʠʘʥʩʘ Cʂʉ 

ʪʝʩʪʝʨʦʚ ůĮsj 

 

3,81 

 

6,23 

 

2,83 

   

ʕʬʬʝʢʪʳ ʆʂʉ 

ʪʝʩʪʝʨʦʚ ǡ j 

 

-1 

 

+2,2 

 

-1,2 

   

ɺʘʨʠʘʥʩʘ ʆʂʉ 

ʪʝʩʪʝʨʦʚ ůĮgj 

 

0,92 

 

14,76 

 

7,93 

   

ʅʉʈ0,05 (ʆʂʉ ʪʝʩʪʝʨʦʚ) = 0,9      ʅʉʈ0,05 (ʆʂʉ ʣʠʥʠʡ) = 2,7  

ůĮsi (ʩʨʝʜʥʷʷ ʚʘʨʠʘʥʩʘ ʉʂʉ ʣʠʥʠʡ) = 4,87;  ůĮsj ( ʉʂʉ ʪʝʩʪʝʨʦʚ) = 4,29;  

 

ʅʘʠʙʦʣʴʰʝʝ ʦʪʢʣʦʥʝʥʠʝ ʧʦʢʘʟʘʣʠ ʛʠʙʨʠʜʳ, ʧʦʣʫʯʝʥʥʳʝ ʧʫʪʝʤ ʩʢʨʝʱʠʚʘʥʠʷ 

ʄ8/15-4-1ʀ ʠ ʪʝʩʪʝʨʘ ʆʜʝʩʩʢʠʡ 100 ʧʨʠ ʫʩʣʦʚʠʠ ůĮg > ůĮs, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ 

ʜʦʤʠʥʠʨʦʚʘʥʠʝ ʛʝʥʝʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʩ ʘʜʜʠʪʠʚʥʳʤ ʚʣʠʷʥʠʝʤ ʚ ʧʝʨʝʜʘʯʝ ʧʨʠʟʥʘʢʘ 

çʜʣʠʥʘ ʢʦʣʦʩʘè. ɺʳʩʦʢʠʡ ʫʨʦʚʝʥʴ  ʉʂʉ ʦʪʤʝʯʝʥ ʫ ʩʦʨʪʦʚ ʄ8/15-4-1ʀ, ʄ8/15-1-1ʉ ʠ 

ʪʝʩʪʝʨʘ ʆʜʝʩʩʢʠʡ 100, ʯʪʦ ʜʝʣʘʝʪ ʠʭ ʧʨʠʛʦʜʥʳʤʠ ʜʣʷ ʛʝʪʝʨʦʟʠʩʥʦʡ ʩʝʣʝʢʮʠʠ. ɺ 

ʦʪʥʦʰʝʥʠʠ ʢʦʣʠʯʝʩʪʚʘ ʟʝʨʝʥ ʚ ʢʦʣʦʩʝ ʫ ʩʦʨʪʦʚ ʄ8/15-1-1ʉ, ʄ8/15-2-1ʉ ʠ ʪʝʩʪʝʨʦʚ 
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ʆʜʝʩʩʢʠʡ 100 ʥʘʙʣʶʜʘʝʪʩʷ ʧʨʝʚʦʩʭʦʜʩʪʚʦ ʫʨʦʚʥʷ ʆʂʉ ʥʘʜ ʉʂʉ. ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ 

ʩʦʚʤʝʩʪʥʦʤ ʚʣʠʷʥʠʠ ʢʘʢ ʘʜʜʠʪʠʚʥʳʭ, ʪʘʢ ʠ ʥʝʘʜʜʠʪʠʚʥʳʭ ʛʝʥʝʪʠʯʝʩʢʠʭ ʤʝʭʘʥʠʟʤʦʚ 

ʥʘʩʣʝʜʦʚʘʥʠʷ ʜʘʥʥʦʛʦ ʧʨʠʟʥʘʢʘ (ʪʘʙʣʠʮʘ 4). 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʮʝʥʢʠ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ ʦʙʱʝʡ ʢʦʤʙʠʥʘʮʠʦʥʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʙʳʣʠ 

ʚʳʜʝʣʝʥʳ ʣʠʥʠʠ: ʄ8/15-1-1ʉ, ʄ8/15-4-1ʀ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʩʪʝʨʘ ʆʜʝʩʩʢʠʡ 100. ʕʪʠ 

ʦʙʨʘʟʮʳ ʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ ʟʥʘʯʠʪʝʣʴʥʦʝ ʧʦʚʳʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʟʝʨʝʥ ʚ ʢʦʣʦʩʝ (ʩʨʝʜʥʝʝ 

22ï24 ʰʪ.) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʩʪʘʣʴʥʳʤʠ ʛʝʥʦʪʠʧʘʤʠ. 
ʊʘʙʣʠʮʘ 4 ï ʆʮʝʥʢʠ ʵʬʬʝʢʪʦʚ ʆʂʉ ʠ ʉʂʉ ʧʦ ʯʠʩʣʫ ʟʝʨʝʥ ʚ ʢʦʣʦʩʝ 

 

 

ʄʘʪʝʨʠʥʩʢʠʝ 

ʬʦʨʤʳ 

ʕʬʬʝʢʪʳ ʉʂʉ sij ʕʬʬʝʢʪʳ ʆʂʉ 

ʣʠʥʠʡ ǡ i 

ɺʘʨʠʘʥʩʘ 

ʉʂʉ ʣʠ-

ʥʠʡ ůĮsi 

ɺʘʨʠʘʥʩʘ 

ʆʂʉ 

ʣʠʥʠʡ ůĮgi 
ʂʘʡʩʘʨ ʆʜʝʩʩʢʠʡ100 Harmal 

ʄ8/15-1-1ʉ +2,2 -2,7 +0,5 +4 6,4 15,96 

ʄ8/15-2-1ʉ +0,4 -0,6 +0,2 -5,6 0,127 31,3 

ʄ8/15-2-1ʀ +6,3 -4,7 -1,6 -1,9 32,02 3,57 

ʄ8/15-4-1ʀ -8,9 +8,0 +0,9 +3,5 71,84 12,21 

ɺʘʨʠʘʥʩʘ Cʂʉ 

ʪʝʩʪʝʨʦʚ ůĮsj 

 

41,14 

 

31,09 

 

1,07 

   

ʕʬʬʝʢʪʳ ʆʂʉ 

ʪʝʩʪʝʨʦʚ ǡ j 

 

-5,7 

 

+7,3 

 

-1,6 

   

ɺʘʨʠʘʥʩʘ ʆʂʉ 

ʪʝʩʪʝʨʦʚ ůĮgj 

 

32,44 

 

53,24 

 

10,51 

   

ʅʉʈ05 (ʆʂʉ ʪʝʩʪʝʨʦʚ) = 0,77      ʅʉʈ05 (ʆʂʉ ʣʠʥʠʡ) = 0,85  

ůĮsi (ʩʨʝʜʥʷʷ ʚʘʨʠʘʥʩʘ ʉʂʉ ʣʠʥʠʡ) = 27,59;  ůĮsj ( ʉʂʉ ʪʝʩʪʝʨʦʚ) = 24,43;  

 

 

ʃʠʥʠʠ ʄ8/15-2-1ʀ ʠ ʪʝʩʪʝʨ ʂʘʡʩʘʨ ʚʳʜʝʣʷʶʪʩʷ ʟʘ ʩʯʸʪ ʚʳʩʦʢʦʡ ʉʂʉ, ʯʪʦ ʜʝʣʘʝʪ ʠʭ 

ʧʝʨʩʧʝʢʪʠʚʥʳʤʠ ʜʣʷ ʩʦʟʜʘʥʠʷ ʛʝʪʝʨʦʟʠʩʥʳʭ ʢʦʤʙʠʥʘʮʠʡ ʚ ʩʝʣʝʢʮʠʠ. ʉʨʘʚʥʝʥʠʝ ʚʘʨʠʘʥʩ 

ʆʂʉ ʩʦ ʉʂʉ ʫʢʘʟʳʚʘʝʪ ʥʘ ʧʨʝʦʙʣʘʜʘʥʠʝ ʥʝʘʜʜʠʪʠʚʥʦʡ ʛʝʥʝʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ 

ʧʨʠʟʥʘʢʦʤ çʤʘʩʩʘ 1000 ʟʝʨʝʥè, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʄ8/15-2-1ʀ ʠ ʪʝʩʪʝʨʘ ʆʜʝʩʩʢʠʡ 100 

(ʪʘʙʣʠʮʘ 5). 
 

ʊʘʙʣʠʮʘ 5 ï ʆʮʝʥʢʠ ʵʬʬʝʢʪʦʚ ʆʂʉ ʠ ʉʂʉ ʧʦ ʤʘʩʩʝ 1000 ʟʝʨʝʥ 

 

 

ʄʘʪʝʨʠʥʩʢʠʝ 

ʬʦʨʤʳ 

ʕʬʬʝʢʪʳ ʉʂʉ sij ʕʬʬʝʢʪʳ 

ʆʂʉ ʣʠʥʠʡ 

ǡ i 

ɺʘʨʠʘʥʩʘ 

ʉʂʉ ʣʠ-

ʥʠʡ ůĮsi 

ɺʘʨʠʘʥʩʘ 

ʆʂʉ 

ʣʠʥʠʡ ůĮgi ʂʘʡʩʘʨ ʆʜʝʩʩʢʠʡ100 Harmal 

ʄ8/15-1-1ʉ -14,4 +8,9 +5,5 -3,9 158,34 15,19 

ʄ8/15-2-1ʉ +6 -8,7 +2,7 -0,25 59,42 0,05 

ʄ8/15-2-1ʀ +2,2 +0,2 -2,4 +4,5 5,25 20,23 

ʄ8/15-4-1ʀ +6,2 -0,4 -5,8 -0,31 36,05 0,08 

ɺʘʨʠʘʥʩʘ Cʂʉ 

ʪʝʩʪʝʨʦʚ ůĮsj 

 

95,48 

 

51,63 

 

25,58 

   

ʕʬʬʝʢʪʳ ʆʂʉ 

ʪʝʩʪʝʨʦʚ ǡ j 

 

-3,76 

 

+3,37 

 

+0,39 

   

ɺʘʨʠʘʥʩʘ ʆʂʉ 

ʪʝʩʪʝʨʦʚ ůĮgj 

 

32,44 

 

53,24 

 

2,51 

   

ʅʉʈ05 (ʆʂʉ ʪʝʩʪʝʨʦʚ) = 0,5      ʅʉʈ05 (ʆʂʉ ʣʠʥʠʡ) = 1,02  

ůĮsi (ʩʨʝʜʥʷʷ ʚʘʨʠʘʥʩʘ ʉʂʉ ʣʠʥʠʡ) = 64,77;  ůĮsj ( ʉʂʉ ʪʝʩʪʝʨʦʚ) = 57,56; 

 

ʇʦʣʫʯʝʥʳ ʥʘʜʝʞʥʳʝ ʜʘʥʥʳʝ ʦʙ ʦʮʝʥʢʘʭ ʚʣʠʷʥʠʷ ʆʂʉ ʫ ʩʦʨʪʦʚ ʄ8/15-2-1ʀ ʠ 

ʪʝʩʪʝʨʘ ʆʜʝʩʩʢʠʡ 100. ɺ ʠʪʦʛʝ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʤʠ ʢʦʤʙʠʥʘʮʠʷʤʠ ʛʠʙʨʠʜʦʚ 
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ʚʳʷʚʠʣʠʩʴ:  ʄ8/15-1-1ʉ ʭ ʆʜʝʩʩʢʠʡ 100; ʄ8/15-2-1ʉ ʭ ʂʘʡʩʘʨ; ʄ8/15-4-1ʀ ʭ Harmal. 

ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʟʘʩʣʫʞʠʚʘʝʪ ʢʦʤʙʠʥʘʮʠʷ ʄ8/15-2-1ʉ ʩ ʪʝʩʪʝʨʦʤ ʆʜʝʩʩʢʠʡ 100, 

ʜʝʤʦʥʩʪʨʠʨʫʶʱʘʷ ʚʳʩʦʢʫʶ ʛʝʥʝʪʠʯʝʩʢʫʶ ʩʦʚʤʝʩʪʠʤʦʩʪʴ.  

ɸʥʘʣʠʟ ʩʦʦʪʥʦʰʝʥʠʷ ʚʘʨʠʘʮʠʡ ʚ ʢʦʤʙʠʥʠʨʦʚʘʥʠʠ ʧʦʢʘʟʘʣ ʧʨʝʚʘʣʠʨʦʚʘʥʠʝ 

ʘʜʜʠʪʠʚʥʳʭ ʛʝʥʦʚ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʧʨʠʟʥʘʢʘ çʤʘʩʩʘ ʟʝʨʥʘ ʩ  ʢʦʣʦʩaè, ʯʪʦ ʠʩʢʣʶʯʘʝʪ 

ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʜʦʤʠʥʘʥʪʥʳʭ ʠ ʵʧʠʩʪʘʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ (ʪʘʙʣʠʮʘ 6). 

 
 

ʊʘʙʣʠʮʘ 6 ï ʆʮʝʥʢʠ ʵʬʬʝʢʪʦʚ ʆʂʉ ʠ ʉʂʉ ʧʦ ʤʘʩʩʝ ʟʝʨʥʘ ʩ ʢʦʣʦʩʘ 

 

 

ʄʘʪʝʨʠʥʩʢʠʝ 

ʬʦʨʤʳ 

ʕʬʬʝʢʪʳ ʉʂʉ sij ʕʬʬʝʢʪʳ 

ʆʂʉ ʣʠ-

ʥʠʡ ǡ i 

ɺʘʨʠʘʥʩʘ 

ʉʂʉ ʣʠ-

ʥʠʡ ůĮsi 

ɺʘʨʠʘʥʩʘ 

ʆʂʉ ʣʠ-

ʥʠʡ ůĮgi ʂʘʡʩʘʨ ʆʜʝʩʩʢʠʡ100 Harmal 

ʄ8/15-1-1ʉ -2,5 +2,1 +0,4 +1,7 0,52 10,89 

ʄ8/15-2-1ʉ +3,1 -4,2 +1,1 -3 1,42 8,99 

ʄ8/15-2-1ʀ +2,7 -1,9 -0,8 -0,2 0,56 0,039 

ʄ8/15-4-1ʀ -3,3 +4,0 -0,7 +1,5 1,76 12,25 

ɺʘʨʠʘʥʩʘ Cʂʉ 

ʪʝʩʪʝʨʦʚ 

ůĮsj 

 

1,11 

 

1,39 

 

0,07 

   

ʕʬʬʝʢʪʳ ʆʂʉ 

ʪʝʩʪʝʨʦʚ ǡ j 

 

-2,3 

 

+2,7 

 

-0,4 

   

ɺʘʨʠʘʥʩʘ ʆʂʉ 

ʪʝʩʪʝʨʦʚ 

ůĮgj 

 

5,29 

 

7,29 

 

0,16 

   

ʅʉʈ05 (ʆʂʉ ʪʝʩʪʝʨʦʚ) = 1,0      ʅʉʈ05 (ʆʂʉ ʣʠʥʠʡ) = 1,0  

ůĮsi (ʩʨʝʜʥʷʷ ʚʘʨʠʘʥʩʘ ʉʂʉ ʣʠʥʠʡ) = 0,97;  ůĮsj ( ʉʂʉ ʪʝʩʪʝʨʦʚ) = 0,86; 

 

ɺʳʚʦʜʳ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʥʘʣʠʟʘ ʧʦ ʆʂʉ ʚʳʷʚʣʝʥʳ ʩʦʨʪʦʦʙʨʘʟʮʳ ʄ8/15-1-1ʉ, 

ʄ8/15-4-1ʀ ʠ ʪʝʩʪʝʨ ʆʜʝʩʩʢʠʡ 100. ʕʪʠ ʦʙʨʘʟʮʳ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ 

ʆʂʉ, ʦʩʦʙʝʥʥʦ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʟʝʨʝʥ ʚ ʢʦʣʦʩʝ, ʘ ʜʣʷ ʪʝʩʪʝʨʘ ʆʜʝʩʩʢʦʛʦ 100 ï ʠ ʧʦ ʤʘʩʩʝ 

1000 ʟʝʨʝʥ. ɻʠʙʨʠʜʳ, ʩʦʟʜʘʥʥʳʝ ʥʘ ʠʭ ʦʩʥʦʚʝ, ʧʦʢʘʟʳʚʘʶʪ ʚʳʩʦʢʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ. 

ʄʫʪʘʥʪʥʘʷ ʣʠʥʠʷ ʄ8/15-4-1ʀ ʟʘʩʣʫʞʠʚʘʝʪ ʦʩʦʙʦʛʦ ʚʥʠʤʘʥʠʷ ʙʣʘʛʦʜʘʨʷ ʚʳʩʦʢʦʡ 

ʠʟʤʝʥʯʠʚʦʩʪʠ ʉʂʉ, ʯʪʦ ʜʝʣʘʝʪ ʝʸ ʧʝʨʩʧʝʢʪʠʚʥʦʡ ʜʣʷ ʩʝʣʝʢʮʠʠ ʪʨʘʥʩʛʨʝʩʩʠʚʥʳʭ ʣʠʥʠʡ. 

ʀʟʫʯʝʥʠʝ ʢʦʤʙʠʥʘʮʠʦʥʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʧʦ ʜʣʠʥʝ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ 

ʚʳʜʝʣʠʣʦ ʣʠʥʠʠ ʄ8/15-1-1ʉ, ʄ8/15-2-1ʀ ʠ ʩʦʨʪ-ʪʝʩʪʝʨ ʂʘʡʩʘʨ, ʦʙʣʘʜʘʶʱʠʝ ʚʳʩʦʢʠʤ 

ʧʦʪʝʥʮʠʘʣʦʤ ʨʘʥʥʝʩʧʝʣʦʩʪʠ. ʕʪʠ ʛʝʥʦʪʠʧʳ ʤʦʛʫʪ ʙʳʪʴ ʧʦʣʝʟʥʳʤʠ ʜʦʥʦʨʘʤʠ ʜʣʷ 

ʩʠʥʪʝʪʠʯʝʩʢʦʡ ʩʝʣʝʢʮʠʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʦʤʙʠʥʘʮʠʦʥʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʷʚʣʷʝʪʩʷ ʧʦʣʝʟʥʳʤ ʢʦʩʚʝʥʥʳʤ 

ʢʨʠʪʝʨʠʝʤ ʜʣʷ ʨʦʜʠʪʝʣʴʩʢʦʛʦ ʦʪʙʦʨʘ.  ɻʝʪʝʨʦʟʠʩ ʠ ʢʦʤʙʠʥʘʮʠʦʥʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʷʚʣʷʶʪʩʷ 

ʜʚʫʤʷ ʦʩʥʦʚʥʳʤʠ ʠʥʜʝʢʩʘʤʠ ʛʠʙʨʠʜʥʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ. ɺ ʥʘʰʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ 

ʛʝʪʝʨʦʟʠʩ ʟʥʘʯʠʪʝʣʴʥʦ ʢʦʨʨʝʣʠʨʦʚʘʣ ʩ ʉʂʉ ʜʣʷ ʚʩʝʭ ʘʛʨʦʥʦʤʠʯʝʩʢʠʭ ʠ ʫʨʦʞʘʡʥʳʭ 

ʧʨʠʟʥʘʢʦʚ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʦ, ʯʪʦ ʥʝʘʜʜʠʪʠʚʥʳʝ ʵʬʬʝʢʪʳ ʙʳʣʠ ʦʩʥʦʚʥʳʤ ʵʬʬʝʢʪʦʤ 

ʛʝʪʝʨʦʟʠʩʘ. ʆʧʨʝʜʝʣʝʥʠʝ ʆʂʉ ʠ ʉʂʉ ʚ ʫʩʣʦʚʠʷʭ ʟʘʩʦʣʝʥʥʳʭ ʧʦʯʚ ʂʘʟʘʭʩʪʘʥʩʢʦʛʦ 

ʇʨʠʘʨʘʣʴʷ ʧʦʢʘʟʘʣʦ ʟʘʤʝʪʥʳʝ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʩʦʨʪʘʤʠ, ʘ ʪʘʢʞʝ ʨʦʣʴ ʢʘʢ ʘʜʜʠʪʠʚʥʳʭ, ʪʘʢ 

ʠ ʥʝʘʜʜʠʪʠʚʥʳʭ ʛʝʥʦʚ ʚ ʠʩʩʣʝʜʫʝʤʳʭ ʧʨʠʟʥʘʢʘʭ. ɸʜʜʠʪʠʚʥʳʝ ʛʝʥʳ ʦʩʦʙʳʤ ʦʙʨʘʟʦʤ 

ʚʣʠʷʶʪ ʥʘ ʛʝʥʝʪʠʯʝʩʢʠʡ ʢʦʥʪʨʦʣʴ ʠʟʫʯʘʝʤʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʧʦʣʘʛʘʪʴ 

ʫʩʧʝʰʥʳʡ ʦʪʙʦʨ ʠ ʧʦʷʚʣʝʥʠʝ ʪʨʘʥʩʛʨʝʩʩʠʚʥʳʭ ʬʦʨʤ. ɽʩʣʠ ʘʜʜʠʪʠʚʥʦʝ ʜʝʡʩʪʚʠʝ ʛʝʥʘ 

ʠʤʝʝʪ ʧʝʨʚʦʩʪʝʧʝʥʥʦʝ ʟʥʘʯʝʥʠʝ, ʪʦ ʣʶʙʦʡ ʪʝʩʪʝʨ ʙʫʜʝʪ ʵʬʬʝʢʪʠʚʥʳʤ.  ʆʙʨʘʟʮʳ ʄ8/15-4-

1ʀ, ʄ8/15-1-1ʉ ʠ ʆʜʝʩʩʢʠʡ 100 ʨʝʢʦʤʝʥʜʫʶʪʩʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʛʠʙʨʠʜʥʳʭ 

ʧʦʧʫʣʷʮʠʡ. 
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ʌʠʥʘʥʩʠʨʦʚʘʥʠʝ. ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ ʧʨʦʛʨʘʤʤʥʦ-ʮʝʣʝʚʦʛʦ ʬʠʥʘʥʩʠʨʦ-

ʚʘʥʠʷ ʧʦ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʤ ʧʨʦʛʨʘʤʤʘʤ ʥʘ 2024-2026 ʛʦʜʳ ʄʉʍ ʈʂ çʉʝʣʝʢʮʠʷ ʠ 

ʧʝʨʚʠʯʥʦʝ ʩʝʤʝʥʦʚʦʜʩʪʚʦ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʧʦʪʝʥʮʠʘʣʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, 

ʢʘʯʝʩʪʚʘ ʠ ʩʪʨʝʩʩʦʫʩʪʦʡʯʠʚʦʩʪʠ ʚ ʨʘʟʣʠʯʥʳʭ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʟʦʥʘʭ ʂʘʟʘʭʩʪʘʥʘè 

ʀʈʅ BR24892821. 
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1çʓ.ɾʘϨʘʝʚ ʘʪʳʥʜʘϤʳ ϧʘʟʘϨ ʢϮʨʽʰ ʰʘʨʫʘʰʳʣʳϤʳ Ϥʳʣʳʤʠ ʟʝʨʪʪʝʫ ʠʥʩʪʠʪʫʪʳè ɾʐʉ 

ɸʙʘʡ ʜʘϬϤʳʣʳ 25ɹ, ϧʳʟʳʣʦʨʜʘ, ϧʘʟʘϨʩʪʘʥ 
2ϧʦʨϨʳʪ ɸʪʘ ʘʪʳʥʜʘϤʳ ϧʳʟʳʣʦʨʜʘ ʫʥʠʚʝʨʩʠʪʝʪʽ, ϧʳʟʳʣʦʨʜʘ Ϩ., ϧʘʟʘϨʩʪʘʥ 

 

ɸשʜʘʪʧʘ. çʗʜʨʦʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʧʘʨʢʽè ɸפ-ʤʝʥ ʰʳסʘʨʤʘʰʳʣʳץ ʳʥʪʳʤʘץʪʘʩʪʳץ 

ʰʝשʙʝʨʽʥʜʝ ʙʽʟ 2015 ʞʳʣʜʘʥ ʙʘʩʪʘʧ ʩʠʥʪʝʪʠʢʘʣʳץ ʩʝʣʝʢʮʠʷʥʳש ʤװʤʢʽʥʜʽʢʪʝʨʽʥ ʢʝשʝʡʪʫʛʝ 

ʤʘץʩʘʪʳʥʜʘ ʙʘʩʪʘʧץʳ ʤʘʪʝʨʠʘʣʜʳ ʞʘʩʘʫ ʢᴇʟʽ ʨʝʪʽʥʜʝ ʠʥʜʫʢʮʠʷʣʘʥסʘʥ ʤʫʪʘʛʝʥʝʟʜʽ ʧʘʡʜʘʣʘʥʫ 
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 ʪʘʫץʘʩʠʝʪʪʝʨʽʥ ʘʥʳץ ץʜʦʥʦʨʣʳ שʜʝʪʢʽʰʽ ʧʘʡʜʘʣʘʥʳʣʜʳ. ɹᴇʣʽʥʛʝʥ ʤʫʪʘʥʪʪʳ ʞʝʣʽʣʝʨʜʽװ

ʤʘץʩʘʪʳʥʜʘ 2023 ʞʳʣʳ ʪʦʧʢʨʦʩʩ ᴅʜʽʩʽ ʙʦʡʳʥʰʘ ʙʫʜʘʥʜʘʩʪʳʨʫʜʳ ʞװʨʛʽʟʜʽʢ.  

 שʜʘʡʳʥʜʘ ʤʫʪʘʥʪʪʳ ʞʝʣʽʣʝʨ ʤʝʥ ʘʨʧʘ ʩʦʨʪʪʘʨʳʥʳסʳʟʳʣʦʨʜʘ ʦʙʣʳʩʳ ʩʪʨʝʩʪʽʢ ʞʘפ

ʢʦʤʙʠʥʘʪʠʚʪʽʢ ץʘʙʽʣʝʪʽʥ ʪʦʧʢʨʦʩʩ ᴅʜʽʩʽʤʝʥ ʟʝʨʪʪʝʫ ʥᴅʪʠʞʝʩʽʥʜʝ ʛʝʥʦʪʠʧʪʝʨ ʘʨʘʩʳʥʜʘסʳ ʝʣʝʫʣʽ 

ʘʡʳʨʤʘʰʳʣʳץʪʘʨʜʳ ʘʥʳץʪʘʜʳ. ɹʘʨʣʳץ ʪʘʣʜʘʥʘʪʳʥ ʙʝʣʛʽʣʝʨʜʽש ʛʝʥʝʪʠʢʘʣʳץ ʙʘץʳʣʘʫʳʥʜʘ 

ʘʜʜʠʪʠʚʪʽ ʛʝʥʜʝʨʜʽש ʝʣʝʫʣʽ ᴅʩʝʨ ʝʪʝʪʽʥʽ ʘʥʳץʪʘʣʜʳ, ʩʦʥʜʳץʪʘʥ ʦʣʘʨ װʰʽʥ ʽʨʽʢʪʝʫʜʽש ʪʠʽʤʜʽʣʽʛʽʥ 

ʞᴅʥʝ ç1000 ʜᴅʥʜʝʨʜʽש ʤʘʩʩʘʩʳè ʙʝʣʛʽʩʽʥ ץʦʩʧʘסʘʥʜʘ, ʝʨʪʝ ʳʜʳʨʘʪʳʣʘʪʳʥ ʧʦʧʫʣʷʮʠʷʣʘʨʜʘ 

ʪʨʘʥʩʛʨʝʩʩʠʚʪʽ ʥʳʩʘʥʜʘʨʜʳש ʧʘʡʜʘ ʙʦʣʫʳʥ ʙʦʣʞʘʫסʘ ʙʦʣʘʜʳ. ɺʝʛʝʪʘʮʠʷʣʳץ ʢʝʟʝשʥʽײ שʟʳʥʜʳסʳ 

ʙʦʡʳʥʰʘ ʢʦʤʙʠʥʘʪʠʚʪʽʢ ץʘʙʽʣʝʪʪʽʣʽʢʪʽ ʟʝʨʜʝʣʝʫ ʥᴅʪʠʞʝʩʽʥʜʝ ʥʝʙᴅʨʽ 2 ʞʝʣʽ ʙᴇʣʽʥʛʝʥ: ʄ8/15-1-1ʉ 

ʞᴅʥʝ ʄ8/15-2-1ʀ ʞᴅʥʝ פʘʡʩʘʨ ʩʦʨʪ-ʪʝʩʪʽʥʽש ʝʨʪʝ ʧʽʩʫ ʞʘסʳʥʘ ץʘʨʘʡ ɾʂפ ʞʦסʘʨʳ ᴅʩʝʨʽʤʝʥ. ɹײʣ 

ʛʝʥʦʪʠʧʪʝʨ ʩʠʥʪʝʪʠʢʘʣʳץ ʩʝʣʝʢʮʠʷʜʘ ʝʨʪʝ ʧʽʩʫ ʙʝʣʛʽʥʽש ʜʦʥʦʨʣʘʨʳ ʨʝʪʽʥʜʝ ʝʨʝʢʰʝ ץʳʟʳסʫʰʳʣʳץ 

ʪʫʜʳʨʘʜʳ. ʊʨʘʥʩʛʨʝʩʩʠʚʪʽ ʞʝʣʽʣʝʨʜʽ ʽʨʽʢʪʝʫ ʤʘץʩʘʪʳʥʜʘ ʧʝʨʩʧʝʢʪʠʚʘʣʳץ ʢʦʤʙʠʥʘʮʠʷʣʘʨʜʳ ʘʣʫ 

 ʩʳʥʳʣʘʪʳʥ ʞʘʣʧʳ ʞᴅʥʝ ʝʨʝʢʰʝ ʢʦʤʙʠʥʘʪʠʚʪʽʢײ ʘסʥʳʩʘʥʜʘʨ ʨʝʪʽʥʜʝ ʧʘʡʜʘʣʘʥʫ ץʰʽʥ ʘʪʘ-ʘʥʘʣʳװ

 ,ʡʣʝʩʪʽʨʝʪʽʥ ʩʦʨʪ-ʪʝʩʪʝʨ ʆʜʝʩʩʢʠʡ 100 ʞᴅʥʝ ʄ8/15-4-1ʀװ ʘʨʳ ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥסʞʦ שʘʙʽʣʝʪʪʽʣʽʢʪʽץ

ʄ8/15-1-1ʉ װʣʛʽʣʝʨʽ ʽʨʽʢʪʝʧ ʘʣʳʥʜʳ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʷʯʤʝʥʴ, ʤʫʪʘʥʪʥʘʷ ʣʠʥʠʷ, ʩʦʨʪ, ʜʦʥʦʨʳ, ʢʦʤʙʠʥʘʮʠʦʥʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ 

 

COMBINATION ABILITY OF MUTANT LINES OF SPRING BARLEY  

 

Tokhetova L.A.1, Doctor of Agricultural Sciences, Professor 

Baimbetova G.Z.1, doctoral student 

Zhalbyrov A. E.1, Master of Agricultural Sciences  

Baytanatova A.K.1, researcher 

Akylbaev K.I. 1, Candidate of Technical Sciences 

Sultan N.Zh.2, doctoral student 

 
1Kazakh Research Institute of Rice Growing named after Ibrai Zhakhaev, Kyzylorda, Kazakhstan 

2Korkyt Ata Kyzylorda University, Kyzylorda city, Kazakhstan 

 

Annotation. Within the framework of creative cooperation with JSC "Park of Nuclear 

Technologies," since 2015, we have begun work on the use of induced mutagenesis as a source of 

creating fundamentally new initial forms, which will expand the possibilities of synthetic selection. To 

obtain starting material for barley selection in the form of mutant lines with selection-valuable features, a 

ILU-10 electron accelerator was used by treating seeds with ionizing radiation. In order to determine the 

donor properties of the isolated mutant lines, we carried out crosses using the topcross method in 2023. 

The study of combinatory ability of mutant lines and varieties of barley under stress conditions in 

Kyzylorda region by topcross method revealed significant differences between genotypes. It was found 

that in the genetic control of all the analyses traits have a significant effect of additive genes, so for them 

it is possible to predict the efficiency of selection and the emergence of transgressive forms in early 

splitting populations, except for the trait çweight of 1000 grainsè. As a result of the study of 

combinatorial ability on the length of the growing season, only 2 lines were identified: M8/15-1-1C and 

M8/15-2-1-1I and the tester variety Kaisar with high general combining ability effects towards early 

maturity. These genotypes are of particular interest in synthetic breeding as early maturity donors. The 

samples M8/15-4-1-1I, M8/15-1-1-1C and variety-tester Odessa 100, combining high indices of general 

and specific combinatory ability, which are recommended to be used as parental forms for obtaining 

promising combinations for selection of transgressive lines, were selected.  

Keywords: barley, mutant line, variety, donors, combinative ability. 
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1ʊʆʆ çʂʘʟʘʭʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʟʝʤʣʝʜʝʣʠʷ ʠ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘè, 

ɸʣʤʘʪʠʥʩʢʘʷ ʦʙʣʘʩʪʴ, ʩʝʣʦ ɸʣʤʘʣʳʙʘʢ, ʂʘʟʘʭʩʪʘʥ 
2ʂʘʟʘʭʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʘʛʨʘʨʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ.ɸʣʤʘʪʳ, ʂʘʟʘʭʩʪʘʥ 

3ʅɸʆ çʉʝʚʝʨʦ-ʂʘʟʘʭʩʪʘʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʄ.ʂʦʟʳʙʘʝʚʘè, ʛ.ʇʝʪʨʦʧʘʚʣʦʚʩʢ, ʂʘʟʘʭʩʪʘʥ 

 
ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʚʣʠʷʥʠ ʁʨʘʟʣʠʯʥʳʭ ʩʧʦʩʦʙʦʚ 

ʠ ʥʦʨʤ ʚʳʩʝʚʘ ʥʘ ʥʘʢʦʧʣʝʥʠʝ ʩʫʭʦʡ ʤʘʩʩʳ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ. ɺʳʷʚʣʝʥʳ ʨʘʟʣʠʯʠʷ ʚ ʪʝʤʧʘʭ ʠ 

ʦʙʲʝʤʘʭ ʥʘʢʦʧʣʝʥʠʷ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʚ ʜʠʥʘʤʠʢʝ ʪʝʭʥʦʣʦʛʠʡ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦʤʦʛʫʪ 

ʩʪʘʙʠʣʠʟʠʨʦʚʘʪʴ ʫʨʦʞʘʠ ʧʦ ʚʝʣʠʯʠʥʝ ʠ ʢʘʯʝʩʪʚʫ. 
ʇʨʝʜʩʪʘʚʣʝʥʘ ʩʚʷʟʴ ʜʠʥʘʤʠʢʠ ʥʘʢʦʧʣʝʥʠʷ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʨʘʩʪʝʥʠʡ ʚ ʨʘʟʨʝʟʝ 

ʘʛʨʦʪʝʭʥʦʣʦʛʠʡ ʩ ʠʥʪʝʥʩʠʚʥʦʩʪʴ  ʁʨʦʩʪʘ, ʨʘʟʚʠʪʠʷ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʢʫʣʴʪʫʨʳ. 

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠ ̫ʷʚʣʷʝʪʩʷ ʫʩʪʘʥʦʚʣʝʥʠʝ ʚʣʠʷʥʠʷ ʩʧʦʩʦʙʦʚ ʧʦʩʝʚʘ, ʥʦʨʤ ʚʳʩʝʚʘ ʩʝʤʷʥ 

ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʥʘ ʥʘʢʦʧʣʝʥʠʝ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʛʝʥʝʨʘʪʠʚʥʳʭ ʦʨʛʘʥʦʚ ʠ 

ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʨʥʘ ʥʘ ʙʦʛʘʨʝ ʶʛʦ-ʚʦʩʪʦʢʘ ʂʘʟʘʭʩʪʘʥʘ. 

ʀʟʤʝʥʝʥʠʝ ʧʠʪʘʪʝʣʴʥʦʛʦ ʨʝʞʠʤʘ ʠ ʚʣʘʞʥʦʩʪʠ ʧʦʯʚʳ, ʩʪʨʫʢʪʫʨʳ ʫʨʦʞʘʷ, ʫʨʦʞʘʡʥʦʩʪʠ ʟʝʨʥʘ 

ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʦʮʝʥʠʚʘʝʪʩʷ ʥʘ ʬʦʥʝ ʨʘʟʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʦʪ ʠʥʪʝʥʩʠʚʥʦʡ ʜʦ 

ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʝʡ.  

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥʦ ʧʨʝʠʤʫʱʝʩʪʚʦ ʛʨʝʙʥʝʚʦʛʦ ʩʧʦʩʦʙʘ ʧʦʩʝʚʘ ʜʣʷ 

ʩʦʨʪʦʚ ʦʟʠʤʳʭ ʟʝʨʥʦʚʳʭ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʨʷʜʦʚʳʤ. ʆʧʪʠʤʘʣʴʥʳʤʠ ʩʧʦʩʦʙʦʤ ʧʦʩʝʚʘ ʜʣʷ ʩʦʨʪʘ 

ɸʣʤʘʣʳ ʦʢʘʟʘʣʩʷ ʜʚʫʭʩʪʨʦʯʥʳʡ ʚ ʛʨʝʙʥʠ ʩ ʨʘʩʩʪʦʷʥʠʝʤ ʤʝʞʜʫ ʙʦʨʦʟʜʘʤʠ 70 ʩʤ ʠ ʥʦʨʤʦʡ ʚʳʩʝʚʘ 

ʩʝʤʷʥ 1,5 ʤʣʥ. ʰʪ/1ʛʘ. ɼʣʷ ʩʦʨʪʦʚ ʕʨʠʪʨʦʩʧʝʨʤʫʤ-350 ʠ ɾʝʪʳʩʫ ʥʘʠʣʫʯʰʠʤʠ ʦʢʘʟʘʣʠʩʴ: 

ʛʨʝʙʥʝʚʡr ʜʚʫʭ ʠ ʪʨʝʭʩʪʨʦʯʥʳʝ ʩʧʦʩʦʙʳ ʧʦʩʝʚʘ ʩ ʥʦʨʤʘʤʠ ʚʳʩʝʚʘ ʩʝʤʷʥ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 2,5 ʠ 3,5 

ʤʣʥ. ʰʪ/ʛʘ.  ʊʦʣʴʢʦ ʜʣʷ ʩʦʨʪʘ ʉʪʝʢʣʦʚʠʜʥʘʷ-24 ʥʘʠʙʦʣʝʝ ʦʧʪʠʤʘʣʴʥʳʤ ʩʧʦʩʦʙʦʤ ʧʦʩʝʚʘ ʦʢʘʟʘʣʩʷ 

ʰʠʨʦʢʦʛʨʝʙʥʝʚʡr ʩ ʥʦʨʤʦʡ ʚʳʩʝʚʘ ʩʝʤʷʥ 4,0 ʤʣʥ. ʰʪ/ʛʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʰʠʨʦʢʦʛʨʝʙʥʝʚʦʡ ʧʦʩʝʚ, ʦʟʠʤʘʷ ʧʰʝʥʠʮʘ, ʥʘʢʦʧʣʝʥʠʝ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ, 

ʛʝʥʝʨʘʪʠʚʥʳʝ ʦʨʛʘʥ,r ʨʦʩʪ ʨʘʩʪʝʥʠʡ, ʩʪʨʫʢʪʫʨʘ ʫʨʦʞʘʷ, ʢʘʯʝʩʪʚʦ ʫʨʦʞʘʷ. 

 

ɺʚʝʜʝʥʠʝ. ʇʨʠʤʝʥʝʥʠʝ ʚ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʘʛʨʦʪʝʭʥʦʣʦʛʠʡ ʟʘʚʠʩʠʪ 

ʦʪ ʧʨʠʨʦʜʥʳʭ, ʧʦʯʚʝʥʥʭr ʠ ʜʨʫʛʠʭ ʩʦʚʦʢʫʧʥʳʭ ʬʘʢʪʦʨʦʚ [1]. ʇʦ ʤʥʝʥʠʶ ʧʨʦʬʝʩʩʦʨʘ ɻ.ʀ. 

ɼʫʨʥʝʚʘ (2007) ʚ ʤʠʨʦʚʦʤ ʟʝʤʣʝʜʝʣʠʠ ʫʢʨʝʧʠʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʘʛʨʦʪʝʭʥʦʣʦʛʠʠ: 

ʪʨʘʜʠʮʠʦʥʥʘʷ, ʠʥʪʝʥʩʠʚʥʘʷ ʠ ʚʳʩʦʢʘʷ. ʊʨʘʜʠʮʠʦʥʥʘʷ ʥʘʯʘʣʘ ʧʨʠʤʝʥʷʪʴʩʷ ʥʘ ʫʨʦʚʥʝ 60-ʭ-

80-ʭ ʛʦʜʦʚ ʧʨʦʰʣʦʛʦ ʩʪʦʣʝʪʠʷ, ʧʦʢʘʟʳʚʘʝʪ ʩʣʘʙʫʶ ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ [2]. ʄʠʥʠʤʘʣʴʥʳʡ 

ʩʧʦʩʦʙ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʧʨʷʤʦʡ ʧʦʩʝʚ ʦʩʚʘʠʚʘʶʪ ʚ ʘʜʘʧʪʠʚʥʦ - 

ʣʘʥʜʰʘʬʪʥʦʤ ʟʝʤʣʝʜʝʣʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʘʫʢʦʝʤʢʠʭ ʘʛʨʦʪʝʭʥʦʣʦʛʠʡ [3]. 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʦʚʦʤ ʟʝʤʣʝʜʝʣʠʠ ʟʥʘʯʠʪʝʣʴʥʳʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʠʡ ʠʥʪʝʨʝʩ 
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ʧʨʝʜʩʪʘʚʣʷʶʪ ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʠʝ ʘʛʨʦʪʝʭʥʦʣʦʛʠʠ, ʩ ʚʳʩʦʢʠʤʠ ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ ʧʦʢʘʟʘ-

ʪʝʣʷʤʠ, ʜʦʩʪʠʛʘʶʱʠʤʠʩʷ ʧʦʚʳʰʝʥʠʝʤ ʫʨʦʞʘʡʥʦʩʪʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ, 

ʫʤʝʥʴʰʝʥʠʝʤ ʨʘʟʣʠʯʥʦʛʦ ʨʦʜʘ ʟʘʪʨʘʪ [4]. ʉʙʝʨʝʛʘʶʱʠʝ ʪʝʭʥʦʣʦʛʠʠ ʧʦʤʦʛʘʶʪ ʚ ʙʦʣʴʰʠʭ 

ʤʘʩʰʪʘʙʘʭ ʧʨʦʠʟʚʦʜʠʪʴ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʫʶ ʧʨʦʜʫʢʮʠʶ [5]. ʄʠʥʠʤʘʣʴʥʳʝ ʪʝʭʥʦʣʦʛʠʠ 

ʜʦʣʞʥʳ ʦʪʚʝʯʘʪ ɹʪʨʝʙʦʚʘʥʠʷʤ ʬʠʥʘʥʩʦʚʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʙʠʦʣʦʛʠʯʝʩʢʦʡ, ʭʠʤʠʯʝʩʢʦʡ ʠ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʢʘʢ ʦʜʥʠ ʠʟ ʧʨʠʦʨʠʪʝʪʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ 

[6]. ʉʫʭʦʝ ʚʝʱʝʩʪʚʦ ʨʘʩʪʝʥʠʡ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʝ ʦʨʛʘʥʠʯʝʩʢʠʤʠ ʠ ʤʠʥʝʨʘʣʴʥʳʤʠ 

ʩʦʝʜʠʥʝʥʠʷʤʠ, ʦʧʨʝʜʝʣʷʝʪ ʚʝʣʠʯʠʥʫ ʠ ʢʘʯʝʩʪʚʦ ʫʨʦʞʘʷ. ɺr ʩʦʢʘ ̫ʧʨʦʜʫʢʪʠʚʥʦʩʪ ɹʩʫʭʦʡ 

ʙʠʦʤʘʩʩʳ ʚʣʠʷʝʪ ʧʦʣʦʞʠʪʝʣʴʥʦ ʥʘ ʦʙʱʠʡ ʚʳʭʦʜ ʫʨʦʞʘʷ [7]. ɼʘʞʝ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ 

ʨʘʩʪʝʥʠʡ ʤʦʞʥʦ ʦʮʝʥʠʪʴ ʧʦ ʧʨʠʨʦʩʪʫ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ. ʅʘʢʦʧʣʝʥʠʝ ʘʙʩʦʣʶʪʥʦ ʩʫʭʦʡ 

ʤʘʩʩʳ ʦʧʨʝʜʝʣʷʝʪʩʷ ʘʙʠʦʪʠʯʝʩʢʠʤʠ ʬʘʢʪʦʨʘʤʠ ʞʠʟʥʠ ʨʘʩʪʝʥʠʡ (ʚʦʜʘ, ʪʝʤʧʝʨʘʪʫʨʘ, 

ʧʠʪʘʥʠʝ). ʀʟʚʝʩʪʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ ʧʨʷʤʫʶ ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʧʣʦʱʘʜʴʶ 

ʣʠʩʪʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʥʘʢʦʧʣʝʥʠʝʤ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ [8]. ʊʘʢ, ʚ ʬʘʟʝ ʥʘʣʠʚʘ ʟʝʨʥʘ 

ʢʦʣʠʯʝʩʪʚʦ ʥʘʢʦʧʣʝʥʥʦʛʦ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʧʦʣʫʯʠʣʠ ʥʘ 15-18% ʙʦʣʴʰʝ, ʯʝʤ ʚ ʬʘʟʝ 

ʚʳʭʦʜʘ ʚ ʪʨʫʙʢʫ [9]. 

ʇʘʨʘʤʝʪʨ ʫʨʦʞʘ ̫ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʟʘʚʠʩʠʪ ʦʪ  ʦʧʪʠʤʠʟʘʮʠʠ ʧʠʱʝʚʦʛʦ 

ʨʝʞʠʤʘ ʨʘʩʪʝʥʠʡ. ʆʪ ʩʦʜʝʨʞʘʥʠʷ ʵʣʝʤʝʥʪʦʚ ʧʠʪʘʥʠʷ ʚ ʪʢʘʥʷʭ ʨʘʩʪʝʥʠʡ ʟʘʚʠʩʠʪ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʤʝʪʘʙʦʣʠʟʤʘ. ʈʘʩʪʝʥʠʷ ʫʩʚʘʠʚʘʶʪ ʵʣʝʤʝʥʪʳ ʧʠʪʘʥʠʷ ʠʟ ʧʦʯʚʳ, ʘʪʤʦʩʬʝʨʳ, 

ʫʯʠʪʳʚʘʷ ʠʭ ʜʦʩʪʫʧʥʦʩʪʴ [10, 11, 12].  

ʉʦʜʝʨʞʘʥʠʝ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʚ ʟʝʣʝʥʦʡ ʤʘʩʩʝ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʧʦʢʘʟʘʪʝʣʝʡ, 

ʠʩʧʦʣʴʟʫʝʤʳʭ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ [13, 14]. 

ʆʧʪʠʤʘʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʚʣʠʷʝʪ ʥʘ ʟʠʤʦ- ʠ ʤʦʨʦʟʦʩʪʦʡʢʦʩʪʴ [15], 

ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʦʩʪʴ [16]. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɼʣʷ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ ʥʘʤʠ ʚ 

ʪʝʯʝʥʠʝ 2018-2021 ʣʝʪ ʧʨʦʚʦʜʠʣʠʩʴ ʤʥʦʛʦʬʘʢʪʦʨʥʳʝ ʧʦʣʝʚʳʝ ʦʧʳʪʳ ʥʘ ʩʪʘʮʠʦʥʘʨʝ 

ʦʪʜʝʣʘ ʩʝʤʝʥʦʚʦʜʩʪʚʘ ʠ ʩʦʨʪʦʚʦʡ ʪʝʭʥʦʣʦʛʠʠ ʊʆʆ çʂʘʟʅʀʀɿʠʈè ʥʘ ʦʨʦʰʘʝʤʦʡ ʩʚʝʪʣʦ-

ʢʘʰʪʘʥʦʚʦʡ ʧʦʯʚʝ. ʆʧʳʪʥʳʡ ʫʯʘʩʪʦʢ ʨʘʩʧʦʣʦʞʝʥ ʥʘ ʧʨʝʜʛʦʨʥʦʡ ʨʘʚʥʠʥʝ ɿʘʠʣʠʡʩʢʦʛʦ 

ɸʣʘʪʘʫ ʚ 750-810 ʤ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ. ʇʦ ʨʝʣʴʝʬʫ ʵʪʦ ʭʦʣʤʠʩʪʦ-ʫʚʘʣʠʩʪʘʷ ʨʘʚʥʠʥʘ, 

ʛʨʫʥʪʦʚʳʝ ʚʦʜʳ ʥʘʭʦʜʷʪʩʷ ʥʘ ʛʣʫʙʠʥʝ ʙʦʣʝʝ 10 ʤ. 

ʆʙʲʝʢʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʣʫʞʠʣʠ ʨʘʡʦʥʠʨʦʚʘʥʥʳʝ ʩʦʨʪʘ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ɸʣʤʘʣʳ, 

ʕʨʠʪʨʦʩʧʝʨʤʫʤ-350, ɾʝʪʳʩʫ ʠ ʉʪʝʢʣʦʚʠʜʥʘʷ-24 ʩʝʣʝʢʮʠʠ ʊʆʆ çʂʘʟʅʀʀɿʠʈè. 

ɺ ʧʝʨʚʳʡ ʛʦʜ ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʣʷ ʧʦʜʙʦʨʘ ʧʨʠʛʦʜʥʳʭ ʩʦʨʪʦʚ ʠ ʜʣʷ ʚʳʷʚʣʝʥʠʷ 

ʦʧʪʠʤʘʣʴʥʳʭ ʩʧʦʩʦʙʦʚ ʧʦʩʝʚʘ ʠ ʥʦʨʤ ʚʳʩʝʚʘ ʩʝʤʷʥ ʠʩʧʦʣʴʟʦʚʘʣʠ ʯʝʪʳʨʝ ʩʧʦʩʦʙʘ ʧʦʩʝʚʘ, 

ʧʷʪʴ ʥʦʨʤ ʚʳʩʝʚʘ ʩʝʤʷʥ ʠ ʚʦʩʝʤʴ ʩʦʨʪʦʚ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ. ɼʣʷ ʠʟʫʯʝʥʠʷ ʰʠʨʠʥʳ ʙʦʨʦʟʜ 

ʠʩʧʦʣʴʟʦʚʘʣʠ ʪʨʠ ʩʧʦʩʦʙʘ ʧʦʩʝʚʘ, ʧʷʪʴ ʥʦʨʤ ʚʳʩʝʚʘ ʩʝʤʷʥ ʠ ʜʚʘ ʩʦʨʪʘ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ. ɺ 

ʜʘʣʴʥʝʡʰʝʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʟ ʧʦʜʦʙʨʘʥʥʳʭ ʩʦʨʪʦʚ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ɸʣʤʘʣʳ, 

ʕʨʠʪʨʦʩʧʝʨʤʫʤ-350, ʉʪʝʢʣʦʚʠʜʥʘʷ-24 ʠ ɾʝʪʳʩʫ ʠʩʧʦʣʴʟʦʚʘʣʠ ʪʨʠ ʩʧʦʩʦʙʘ ʧʦʩʝʚʘ, ʠ ʧʷʪʴ 

ʥʦʨʤ ʚʳʩʝʚʘ ʩʝʤʷʥ.   

ɺ ʩʚʷʟʠ ʩ ʚʳʰʝʩʢʘʟʘʥʥʳʤ, ʮʝʣʴʶ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʝʪʩʷ ʫʩʪʘʥʦʚʣʝʥʠʝ 

ʚʣʠʷʥʠʷ ʩʧʦʩʦʙʘ ʧʦʩʝʚʘ ʠ ʥʦʨʤ rʚʳʩʝʚʘ ʩʝʤʷʥ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʥʘ ʜʠʥʘʤʠʢʫ ʥʘʢʦʧʣʝʥʠʷ 

ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʛʝʥʝʨʘʪʠʚʥʳʭ ʦʨʛʘʥʦʚ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʫʨʦʞʘʡʥʦʩʪʠ 

ʟʝʨʥʘ ʥʘ ʟʘʩʫʰʣʠʚʦʡ ʙʦʛʘʨʥʦʡ ʟʦʥʝ ʶʛʦ-ʚʦʩʪʦʢʘ ʂʘʟʘʭʩʪʘʥʘ. 

ɺ ʥʘʫʯʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʨʦʚʦʜʠʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʬʝʥʦʣʦʛʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ, 

ʫʯʝʪʳ ʠ ʘʥʘʣʠʟʳ ʨʘʩʪʝʥʠʡ:   

1. ʋʚʝʣʠʯʝʥʠʝ ʦʙʲʝʤʘ ʙʠʦʤʘʩʩʳ ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʬʘʟʘʤ ʨʘʟʚʠʪʠʷ ʢʫʣʴʪʫʨ. ʇʦʢʘʟʘʪʝʣʴ 

ʦʧʨʝʜʝʣʷʣʠ ʥʘ 10 ʨʘʩʪʝʥʠʷʭ ʚ ʜʚʫʭʢʨʘʪʥʦʡ ʧʦʚʪʦʨʥʦʩʪʠ. ʕʪʠ ʞʝ ʨʘʩʪʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ 

ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʥʘʢʦʧʣʝʥʠʷ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ.  

2. ʉʫʪʦʯʥʳʡ ʧʨʠʨʦʩʪ ʥʘʢʦʧʣʝʥʠʷ ʩʫʭʦʡ ʤʘʩʩʳ ʨʘʩʪʝʥʠʡ ʦʧʨʝʜʝʣʷʣʠ ʧʫʪʝʤ ʜʝʣʝʥʠʷ 

ʨʘʟʥʦʩʪʠ ʝʝ ʚ ʢʦʥʮʝ ʠ ʚ ʥʘʯʘʣʝ ʫʯʝʪʥʦʛʦ ʧʝʨʠʦʜʘ ʥʘ ʢʦʣʠʯʝʩʪʚʦ ʜʥʝʡ. 
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3. ʋʨʦʞʘʡʥʦʩʪʴ ʫʯʠʪʳʚʘʣʠ ʧʦ ʢʘʞʜʦʡ ʜʝʣʷʥʢʝ, ʚʦ ʚʨʝʤʷ ʫʙʦʨʢʠ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʚʟ-

ʚʝʰʠʚʘʥʠʝʤ ʟʝʨʥʘ ʠ ʧʝʨʝʚʦʜʦʤ ʝʛʦ ʥʘ ʢʦʥʜʠʮʠʦʥʥʳʡ ʚʝʩ (ʚʣʘʞʥʦʩʪʴ, 14%) ʠ 100% ʯʠʩ-

ʪʦʪʫ ʧʦ ʤʝʪʦʜʠʢʝ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʩʦʨʪʦʠʩʧʳʪʘʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ [17]. 

4. ʄʘʪʝʤʘʪʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʦʧʨʝʜʝʣʷʣʠ ʤʝʪʦʜʦʤ 

ʜʠʩʧʝʨʩʠʦʥʥʦʛʦ ʠ ʢʦʨʨʝʣʷʮʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ ʧʦ ɹ.ɸ. ɼʦʩʧʝʭʦʚʫ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʧʨʦʛʨʘʤʤʳ Microsoft Excel [18, 19]. 

ʂʣʠʤʘʪ ʠ ʧʦʯʚʝʥʥʳʝ ʫʩʣʦʚʠʷ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʣʶʙʦʛʦ ʘʛʨʦʪʝʭʥʠʯʝʩʢʦʛʦ ʤʝʨʦʧʨʠʷ-

ʪʠʷ, ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ ʦʪ ʦʩʦʙʝʥʥʦʩʪʝʡ ʤʝʩʪʥʳʭ ʧʦʛʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ. ʇʦ 

ʜʘʥʥʳʤ ʤʝʪʝʦʩʪʘʥʮʠʠ çɸʣʤʘʣʳʙʘʢè ʊʆʆ çʂʘʟʅʀʀɿʠʈè, ʢʣʠʤʘʪ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʡ ʩ 

ʙʦʣʴʰʠʤʠ ʛʦʜʦʚʳʤʠ ʠ ʩʫʪʦʯʥʳʤʠ ʢʦʣʝʙʘʥʠʷʤʠ ʪʝʤʧʝʨʘʪʫʨ ʠ ʥʝʨʘʚʥʦʤʝʨʥʳʤʠ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷʤʠ ʦʩʘʜʢʦʚ ʧʦ ʛʦʜʘʤ ʠ ʧʦ ʩʝʟʦʥʘʤ. ɺ 2018-2021 ʛʦʜʳ ʧʨʦʚʝʜʝʥʠʷ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʚʝʛʝʪʘʮʠʦʥʥʳʭ ʧʝʨʠʦʜʦʚ ʨʝʟʢʦ ʨʘʟʣʠʯʘʣʠʩʴ ʧʦ 

ʛʦʜʘʤ, ʢʘʢ ʧʦ ʚʳʩʦʪʝ ʚʳʧʘʚʰʠʭ ʦʩʘʜʢʦʚ, ʪʘʢ ʠ ʧʦ ʩʨʝʜʥʝʩʫʪʦʯʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʠ 

ʦʪʢʣʦʥʷʣʠʩʴ ʦʪ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʭ ʜʘʥʥʳʭ. ʆʩʝʥʴ ʧʝʨʚʦʛʦ ʛʦʜʘ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʘʩʴ ʪʝʧʣʦʡ ʧʦʛʦʜʦʡ ʩ ʜʦʩʪʘʪʦʯʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʦʩʘʜʢʦʚ (145,5 ʤʤ), ʯʪʦ ʥʘ 

70,4 ʤʤ ʚʳʰʝ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʝʡ, ʚʩʝ ʵʪʦ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʜʨʫʞʥʦʤʫ ʧʦʷʚʣʝʥʠʶ ʚʩʭʦʜʦʚ ʠ 

ʭʦʨʦʰʝʤʫ ʨʘʟʚʠʪʠʶ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ. ʉʨʝʜʥʝʩʫʪʦʯʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʦʩʝʥʠ 

ʩʦʩʪʘʚʠʣʘ 8,8ʦʉ, ʯʪʦ ʥʘ 1,0ʦʉ ʚʳʰʝ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʝʡ. ɿʠʤʘ ʚʳʜʘʣʘʩʴ ʤʷʛʢʦʡ, 

ʩʨʝʜʥʝʩʫʪʦʯʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʩʦʩʪʘʚʠʣʘ -3,4ʦʉ ʠʣʠ ʥʘ 5,6ʦʉ ʚʳʰʝ ʩʨʝʜʥʝʤʥʦ-

ʛʦʣʝʪʥʝʡ. ʆʩʘʜʢʦʚ ʟʘ ʟʠʤʫ ʚʳʧʘʣʦ 169,2 ʤʤ ʠʣʠ ʥʘ 98,4 ʤʤ ʙʦʣʴʰʝ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʝʡ. 

ʉʘʤʳʤ ʭʦʣʦʜʥʳʤ ʤʝʩʷʮʝʤ ʦʢʘʟʘʣʩʷ ʜʝʢʘʙʨʴ -6,8ʦʉ.  

ɺʝʩʥʘ ʥʘʩʪʫʧʠʣʘ ʢ ʩʝʨʝʜʠʥʝ ʤʘʨʪʘ, ʩʨʝʜʥʝʤʝʩʷʯʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʟʘ ʵʪʦʪ 

ʤʝʩʷʮ ʩʦʩʪʘʚʠʣʘ 7,2ʦʉ. ʆʩʘʜʢʦʚ ʟʘ ʚʝʩʝʥʥʠʡ ʧʝʨʠʦʜ ʚʳʧʘʣʦ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʝ ʥʦʨʤʳ ï 

496 ʤʤ, ʥʘ 329,1 ʤʤ ʙʦʣʴʰʝ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʝʡ. ʆʩʦʙʝʥʥʦ ʙʦʣʴʰʝ ʦʩʘʜʢʦʚ ʚʳʧʘʣʦ ʚ 

ʘʧʨʝʣʝ ï 177,0 ʤʤ. ʃʝʪʦ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʦʩʴ ʪʝʧʣʦʡ, ʩʨʝʜʥʝʩʫʪʦʯʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ 

ʩʦʩʪʘʚʠʣʘ 21,6ʦʉ ʠʣʠ ʥʘ 0,9ʦʉ ʥʠʞʝ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʝʡ. ʆʩʘʜʢʦʚ ʚʳʧʘʣʦ ʜʦʩʪʘʪʦʯʥʦ 

ʙʦʣʴʰʝ ʠ ʩʦʩʪʘʚʠʣʦ 173,0 ʤʤ, ʯʪʦ ʥʘ 30,9 ʤʤ ʙʦʣʴʰʝ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʝʡ. ɿʥʘʯʠʪʝʣʴʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʚʳʧʘʣʦ ʟʘ ʠʶʥʴ ʤʝʩʷʮ ï 102,0 ʤʤ. ʊʘʢʠʝ ʦʙʠʣʴʥʳʝ ʦʩʘʜʢʠ 

ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʫʚʝʣʠʯʝʥʠʶ ʙʠʦʤʘʩʩʳ ʨʘʩʪʝʥʠʡ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ, ʥʦ ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ 

ʧʦʨʘʞʝʥʠʶ ʨʘʩʪʝʥʠʡ ʞʝʣʪʦʡ ʨʞʘʚʯʠʥʦʡ. 

ɺ 2018-2020 ʛʦʜʳ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʩʷ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʜʣʷ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʦʟʠʤʦʡ 

ʧʰʝʥʠʮʳ. ʉʨʝʜʥʝʩʫʪʦʯʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʟʘ ʦʩʝʥʥʠʡ ʧʝʨʠʦʜ ʩʦʩʪʘʚʠʣʘ 11,8ʦʉ, ʥʘ 

4,0ʦʉ ʚʳʰʝ ʤʥʦʛʦʣʝʪʥʝʡ. ʇʦʩʣʝ ʧʦʩʝʚʘ, ʥʘʯʠʥʘʷ ʩ ʩʝʨʝʜʠʥʳ ʦʢʪʷʙʨʷ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ 

ʜʦ ʜʝʢʘʙʨʷ ʩʦʩʪʘʚʠʣʘ 32,0 ʤʤ ʠ ʩʦʧʨʦʚʦʞʜʘʣʩʷ ʚʳʩʦʢʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ ʚʦʟʜʫʭʘ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ, ʚʩʭʦʜʳ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʧʦʷʚʠʣʠʩʴ ʧʦʟʜʥʠʤʠ. ʉ ʥʘʩʪʫʧʣʝʥʠʝʤ ʟʠʤʥʝʛʦ 

ʧʝʨʠʦʜʘ ʩʨʝʜʥʝʤʝʩʷʯʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʩʦʩʪʘʚʠʣʘ ʤʠʥʫʩ 3,3ʦʉ ʠʣʠ ʥʘ 5,7ʦʉ ʚʳʰʝ 

ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʝʡ. ʆʩʘʜʢʦʚ ʟʘ ʟʠʤʫ ʚʳʧʘʣʦ 145,8 ʤʤ ʧʨʦʪʠʚ 70,8 ʤʤ ʟʘ 

ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʝ. ɺʝʩʥʘ ʦʢʘʟʘʣʦʩʴ ʪʝʧʣʦʡ. ʉʨʝʜʥʝʩʫʪʦʯʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʟʘ 

ʚʝʩʝʥʥʠʡ ʧʝʨʠʦʜ ʩʦʩʪʘʚʠʣ 5,8ʦʉ ʠʣʠ ʥʘ 3,4ʦʉ ʥʠʞʝ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʝʡ. ʆʩʘʜʢʦʚ ʚʳʧʘʣʦ 

454,1 ʤʤ ʠʣʠ ʥʘ 287,6 ʤʤ ʚʳʰʝ ʤʥʦʛʦʣʝʪʥʝʡ. ʀʟ ʥʠʭ ʚ ʤʘʨʪʝ 81,7 ʤʤ, ʚ ʘʧʨʝʣʝ 184,6 ʤʤ, ʚ 

ʤʘʝ 187,8 ʤʤ, ʧʨʦʪʠʚ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 48,8 ʤʤ, 56,5 ʤʤ, 61,2 ʤʤ ʟʘ ʤʥʦʛʦʣʝʪʥʠʝ. ʃʝʪʦ 

ʚʳʜʘʣʘʩʴ ʪʝʧʣʳʤ ʠ ʚʣʘʞʥʳʤ. ʉʨʝʜʥʝʩʫʪʦʯʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʦʢʘʟʘʣʘʩʴ 19,5ʦʉ, 

ʧʨʦʪʠʚ 22,5ʦʉ ʟʘ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʝ. ʆʩʘʜʢʦʚ ʚʳʧʘʣʦ 399,1 ʤʤ, ʚ ʪʦʤ ʯʠʩʣʝ ʟʘ ʠʶʣʴ 246,5 

ʤʤ, ʠʣʠ ʟʘ ʣʝʪʦ ʥʘ 297,4 ʤʤ ʙʦʣʴʰʝ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʝʡ. ʆʙʠʣʴʥʳʝ ʦʩʘʜʢʠ ʚ ʚʝʩʝʥʥʠʡ ʠ 

ʣʝʪʥʠʡ ʧʝʨʠʦʜʳ ʪʘʢʞʝ ʚʳʟʚʘʣʠ ʧʦʨʘʞʝʥʠʝ ʨʘʩʪʝʥʠʡ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʞʝʣʪʦʡ ʨʞʘʚʯʠʥʦʡ. 

ʉ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʚʣʘʞʥʦʩʪʴʶ ʚʦʟʜʫʭʘ ʩʚʷʟʘʥʳ ʪʨʘʥʩʧʠʨʘʮʠʷ ʨʘʩʪʝʥʠʡ, ʠʩʧʘʨʝʥʠʝ 

ʚʣʘʛʠ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʯʚʳ, ʧʨʦʮʝʩʩʳ ʢʦʥʜʝʥʩʘʮʠʠ ʚʦʜʷʥʳʭ ʧʘʨʦʚ ʠ ʪ.ʜ. ɺ ʜʘʥʥʦʡ ʟʦʥʝ 

ʥʘʠʙʦʣʴʰʘʷ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ ʚʦʟʜʫʭʘ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʚʝʩʝʥʥʠʡ ʠ ʦʩʝʥʥʠʡ 

ʧʝʨʠʦʜʳ (51-82%), ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʦʙʠʣʴʥʦ ʚʳʧʘʜʘʶʱʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʦʩʘʜʢʦʚ. ɺ ʠʶʥʝ 

ʥʘʩʳʱʝʥʥʦʩʪʴ ʚʦʟʜʫʭʘ ʚʦʜʷʥʳʤʠ ʧʘʨʘʤʠ ʥʝʩʢʦʣʴʢʦ ʧʦʥʠʞʘʝʪʩʷ, ʘ ʚ ʠʶʣʝ ʠ ʘʚʛʫʩʪʝ ï 
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ʜʦʩʪʠʛʘʝʪ ʥʘʠʤʝʥʴʰʝʡ ʚʝʣʠʯʠʥʳ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʜʘʥʥʳʤʠ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʘ 

ʚʦʟʜʫʭʘ ʠ ʢʦʣʠʯʝʩʪʚʦʤ ʦʩʘʜʢʦʚ, (ʪʘʙʣʠʮʘ 1). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʣʦʞʠʚʰʠʝʩʷ ʧʦʛʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ 

ʜʘʥʥʦʡ ʟʦʥʳ, ʠ ʚ ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ ʦʢʘʟʘʣʠ ʚʣʠʷʥʠʝ ʥʘ ʪʝʤʧʳ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ 

ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʠ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʥʘ ʝʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ. 

 
ʊʘʙʣʠʮʘ 1 ï ɺʣʘʞʥʦʩʪʴ ʚʦʟʜʫʭʘ (ʧʦ ʤʝʩʷʮʘʤ), % 

 

ɻʦʜʳ ʄʝʩʷʮʳ 

I II  III  IV  V VI  VII  VIII  IX  X XI  XII  

2018 53 68 66 62 50 51 61 65 70 82 59 79 

2019 - - 68 74 66 60 52 49 47 67 71 - 

2020 76 76 73 74 66 63 64 44 51 69 3 15 

 

ʇʦʯʚʝʥʥʳʡ ʧʦʢʨʦʚ ʦʧʳʪʥʦʛʦ ʫʯʘʩʪʢʘ ʧʨʝʜʩʪʘʚʣʝʥ ʧʨʝʜʛʦʨʥʦ ʩʚʝʪʣʦ-ʢʘʰʪʘʥʦʚʦʡ 

ʧʦʯʚʦʡ, ʩʬʦʨʤʠʨʦʚʘʥʥʦʡ ʥʘ ʣʝʩʦʚʠʜʥʳʭ ʩʫʛʣʠʥʢʘʭ, ʠʤʝʝʪ ʷʩʥʦʚʳʨʘʞʝʥʥʳʡ ʧʣʦʜʦʨʦʜʥʳʡ 

ʧʨʦʬʠʣʴ. ʍʘʨʘʢʪʝʨʥʦʡ ʯʝʨʪʦʡ ʩʚʝʪʣʦ-ʢʘʰʪʘʥʦʚʳʭ ʧʦʯʚ ʷʚʣʷʝʪʩʷ ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ 

ʢʘʨʙʦʥʘʪʦʚ, ʚʩʢʠʧʘʥʠʝ ʦʪʤʝʯʘʝʪʩʷ ʦʪ HCl ʩ ʧʦʚʝʨʭʥʦʩʪʠ. ʇʦ ʤʝʭʘʥʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʧʦʯʚʘ 

ʦʪʥʦʩʠʪʩʷ ʢ ʢʨʫʧʥʦ-ʧʳʣʝʚʘʪʳʤ ʩʨʝʜʥʠʤ ʩʫʛʣʠʥʢʘʤ, ʩʦʜʝʨʞʘʥʠʝ ʬʠʟʠʯʝʩʢʦʡ ʛʣʠʥʳ ʩʦʩ-

ʪʘʚʣʷʝʪ 39-42%, ʢʨʫʧʥʦʡ ʧʳʣʠ ï 45-51%, ʠʣʘ 12-17%. ʆʙʝʩʧʝʯʝʥʥʦʩʪʴ ʧʦʯʚʳ ʣʝʛʢʦʛʠʜʨʦ-

ʣʠʟʫʝʤʳʤ ʘʟʦʪʦʤ ï ʩʨʝʜʥʷʷ, ʧʦʜʚʠʞʥʳʤ ʬʦʩʬʦʨʦʤ ï ʥʠʟʢʘʷ, ʦʙʤʝʥʥʳʤ ʢʘʣʠʝʤ ï ʚʳʩʦʢʘʷ. 

ʉʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ ʚ ʧʘʭʦʪʥʦʤ ʩʣʦʝ ʧʦʯʚʳ ʩʦʩʪʘʚʣʷʝʪ 2,02%, ʚʘʣʦʚʦʛʦ ʘʟʦʪʘ ï 0,12-0,14%. 

ɸʛʨʦʪʝʭʥʠʢʘ ʚ ʦʧʳʪʝ. ʆʩʝʥʴʶ, ʧʦʩʣʝ ʫʙʦʨʢʠ ʟʝʨʥʦʙʦʙʦʚʳʭ (ʩʦʠ) ʢʫʣʴʪʫʨ ʥʘ 

ʦʧʳʪʥʦʤ ʫʯʘʩʪʢʝ ʧʨʦʚʝʜʝʥʘ ʟʷʙʣʝʚʘʷ ʚʩʧʘʰʢʘ ʥʘ ʛʣʫʙʠʥʫ 22-24 ʩʤ. ɿʘʪʝʤ ʧʨʦʚʝʜʝʥʦ 

ʤʘʣʦʚʘʥʠʝ ʧʦʯʚʳ, ʜʣʷ ʚʳʨʘʚʥʠʚʘʥʠʷ ʧʦʚʝʨʭʥʦʩʪʠ, ʫʧʣʦʪʥʝʥʠʷ ʚʝʨʭʥʝʛʦ ʩʣʦʷ ʠ 

ʧʨʝʜʧʦʩʝʚʥʘʷ ʦʙʨʘʙʦʪʢʘ ʧʦʯʚʳ ʥʘ ʛʣʫʙʠʥʫ 6-8 ʩʤ. ʇʨʦʪʠʚ ʛʦʣʦʚʥʝʚʳʭ ʙʦʣʝʟʥʝʡ ʩʝʤʝʥʘ 

ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʧʨʦʪʨʘʚʣʠʚʘʣʠ ʧʨʝʧʘʨʘʪʦʤ çʈʘʢʩʠʣè ʟʘ 5-10 ʜʥʝʡ ʜʦ ʧʦʩʝʚʘ.  

ʇʦʩʝʚ ʩʦʨʪʦʚ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʧʨʦʚʦʜʠʣʠ 21-25 ʩʝʥʪʷʙʨʷ, ʩʦʛʣʘʩʥʦ ʩʭʝʤʳ ʦʧʳʪʦʚ. 

ʆʜʥʦʚʨʝʤʝʥʥʦ ʩ ʧʦʩʝʚʦʤ ʚʥʝʩʝʥ ʘʤʤʦʬʦʩ ʠʟ ʨʘʩʯʝʪʘ ʈ60 ʜʝʡʩʪʚʫʶʱʝʛʦ ʚʝʱʝʩʪʚʘ ʥʘ 

ʛʝʢʪʘʨ. ʇʦʩʣʝ ʧʦʩʝʚʘ ʧʨʦʚʝʜʝʥ ʚʣʘʛʦʟʘʨʷʜʢʦʚʳʡ ʧʦʣʠʚ ʧʦ ʙʦʨʦʟʜʘʤ ʩ ʥʦʨʤʦʡ ʨʘʩʭʦʜʘ 

ʧʦʣʠʚʥʦʡ ʚʦʜʳ 600-700 ʤ3/ʛʘ. ʋʭʦʜ ʟʘ ʧʦʩʝʚʘʤʠ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʚʢʣʶʯʘʣ ʚ ʩʝʙʷ 

ʧʦʜʢʦʨʤʢʫ ʘʤʤʠʘʯʥʦʡ ʩʝʣʠʪʨʦʡ (N120) ʚʝʩʥʦʡ ʚ ʬʘʟʝ ʢʫʱʝʥʠʷ ʠ ʦʧʨʳʩʢʠʚʘʥʠʝ ʧʦʩʝʚʦʚ 

ʛʝʨʙʠʮʠʜʦʤ ɼʠʢʘʤʠʥ. ʉʨʦʢʠ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʦʣʠʚʘ ʫʩʪʘʥʘʚʣʠʚʘʣʠ ʥʘ ʦʩʥʦʚʘʥʠʠ 

ʦʧʨʝʜʝʣʝʥʠʷ ʚʣʘʞʥʦʩʪʠ ʧʦʯʚʳ. ɺʝʛʝʪʘʮʠʦʥʥʳʡ ʧʦʣʠʚ ʧʨʦʚʦʜʠʣʩʷ ʧʦ ʧʦʣʠʚʥʳʤ ʙʦʨʦʟʜʘʤ 

ʩ ʧʦʣʠʚʥʦʡ ʥʦʨʤʦʡ ʨʝʯʥʦʡ ʚʦʜʳ 500-600 ʤ3/ʛʘ.   

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. ʆʟʠʤʘʷ ʧʰʝʥʠʮʘ ï ʦʜʥʘ ʠʟ ʥʘʠʙʦʣʝʝ ʩʪʨʘʪʝʛʠʯʝʩʢʠ 

ʮʝʥʥʳʭ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʥʘ ʤʠʨʦʚʦʤ ʨʳʥʢʝ. ɹʣʘʛʦʜʘʨʷ ʤʥʦʛʦʩʪʦʨʦʥʥʝʤʫ 

ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʚʳʩʦʢʦʧʠʪʘʪʝʣʴʥʦʡ ʟʝʨʥʦʚʦʡ ʤʫʢʠ, ʦʥʘ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʧʦʪʨʝʙʥʦʩʪʠ 20%-

ʥʦʡ ʵʥʝʨʛʠʠ ʚ ʨʘʮʠʦʥʝ ʯʝʣʦʚʝʯʝʩʪʚʘ [20].  

ɺʝʣʠʯʠʥʘ ʫʨʦʞʘʷ ʚ ʧʦʩʝʚʘʭ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʭʦʜʦʤ ʥʘʢʦʧʣʝʥʠʷ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ, ʢʦʪʦʨʳʡ ʠʤʝʝʪ ʦʧʨʝʜʝʣʝʥʥʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ: ʚ 

ʦʩʝʥʥʠʡ ʧʝʨʠʦʜ, ʚ ʬʘʟʝ ʚʝʩʝʥʥʝʛʦ ʢʫʱʝʥʠʷ ʠ ʜʦ ʚʳʭʦʜʘ ʚ ʪʨʫʙʢʫ ʧʨʠʨʦʩʪ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ 

ʥʝʟʥʘʯʠʪʝʣʴʥʳʡ; ʚ ʜʘʣʴʥʝʡʰʝʤ ʧʨʠʨʦʩʪ ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʜʦʩʪʠʛʘʷ ʤʘʢʩʠʤʫʤʘ ʚ ʧʝʨʠʦʜ 

ʢʦʣʦʰʝʥʠʝ ï ʮʚʝʪʝʥʠʝ [21, 22]. ʌʦʨʤʠʨʦʚʘʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ ʟʝʨʥʘ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʩ 

ʨʘʟʥʳʭ ʪʦʯʝʢ ʟʨʝʥʠʷ. ʉʚʷʟʴ ʮʝʣʦʛʦ ʨʘʩʪʝʥʠʷ ʠʣʠ ʦʪʜʝʣʴʥʳʭ ʝʛʦ ʛʝʥʝʨʘʪʠʚʥʳʭ ʦʨʛʘʥʦʚ ʩ 

ʚʥʝʰʥʠʤʠ ʬʘʢʪʦʨʘʤʠ ʠ ʝʝ ʚʣʠʷʥʠʝ ʥʘ ʦʪʜʝʣʴʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʫʨʦʞʘʷ.  

ʅʘʢʦʧʣʝʥʠʝ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʚ ʥʘʰʠʭ ʦʧʳʪʘʭ ʙʳʣʦ ʨʘʟʣʠʯʥʳʤ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ, ʩʧʦʩʦʙʦʚ ʧʦʩʝʚʘ ʠ ʥʦʨʤ ʚʳʩʝʚʘ. ʉʧʦʩʦʙʳ ʧʦʩʝʚʘ ʩʫʱʝʩʪʚʝʥʥʦ 

ʧʦʚʣʠʷʣʠ ʥʘ ʜʠʥʘʤʠʢʫ ʥʘʢʦʧʣʝʥʠʷ ʥʘʜʟʝʤʥʦʡ ʤʘʩʩʳ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ. 

ʊʘʢ, ʧʦ ʜʘʥʥʳʤ ʥʘʰʠʭ ʥʘʙʣʶʜʝʥʠʡ, ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʠʡ ʧʨʠʨʦʩʪ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ 

ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʧʦ ʚʩʝʤ ʬʘʟʘʤ ʨʘʟʚʠʪʠʷ ʥʘʙʣʶʜʘʣʩʷ ʫ ʩʦʨʪʘ ɸʣʤʘʣʳ ï 23,6 ʮ/ʛʘ, ʧʦ ʩʦʨʪʫ 
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ɾʝʪʳʩʫ ï 19,7 ʮ/ʛʘ, ʧʦ ʩʦʨʪʘʤ ʕʨʠʪʨʦʩʧʝʨʤʫʤ-350 ʠ ʉʪʝʢʣʦʚʠʜʥʘʷ-24, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 

20,5 ʠ 20,3 ʮ/ʛʘ. ɺ ʧʦʩʣʝʜʫʶʱʠʝ ʬʘʟʳ ʨʘʟʚʠʪʠʷ ʨʘʟʥʠʮʘ ʚ ʥʘʢʦʧʣʝʥʠʠ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʢ 

ʬʘʟʝ ʤʦʣʦʯʥʦʡ ʩʧʝʣʦʩʪʠ ʟʝʨʥʘ ʫʚʝʣʠʯʠʣʘʩʴ ʫ ʩʦʨʪʦʚ ɸʣʤʘʣʳ ʠ ɾʝʪʳʩʫ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 

125,0 ʠ 111,8 ʮ/ʛʘ, ʘ ʧʦ ʩʦʨʪʘʤ ʕʨʠʪʨʦʩʧʝʨʤʫʤ-350 ʠ ʉʪʝʢʣʦʚʠʜʥʘʷ-24 ʥʘ 123,7 ʠ 

113,2ʮ/ʛʘ, (ʨʠʩʫʥʦʢ 1). 

 
ʈʠʩʫʥʦʢ 1 ï ɼʠʥʘʤʠʢʘ ʥʘʢʦʧʣʝʥʠʷ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʫ ʩʦʨʪʦʚ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʧʦʩʦʙʦʚ ʧʦʩʝʚʘ 

 

ʂʘʞʜʘʷ ʢʫʣʴʪʫʨʘ ʠʣʠ ʩʦʨʪ ʠʤʝʶʪ ʩʚʦʠ ʦʩʦʙʝʥʥʦʩʪʠ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʚ ʨʘʟʣʠʯʥʳʡ 

ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ, ʩʨʦʢʠ ʩʦʟʨʝʚʘʥʠʷ ʫʨʦʞʘʷ ʠ ʪ.ʜ. ɺʩʝ ʨʘʩʪʝʥʠʷ ʧʦʜʯʠʥʷʶʪʩʷ ʦʙʱʠʤ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʷʤ, ʢʦʛʜʘ ʨʘʩʪʝʥʠʷ ʩʥʘʯʘʣʘ ʨʘʟʚʠʚʘʶʪ ʢʦʨʥʝʚʫʶ ʩʠʩʪʝʤʫ, ʧʦʪʦʤ ʥʘʩʪʫʧʘʝʪ 

ʧʝʨʠʦʜ ʙʳʩʪʨʦʛʦ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʥʘʜʟʝʤʥʦʡ ʤʘʩʩʳ, ʚ ʢʦʥʮʝ ʧʝʨʠʦʜʘ ʚʝʛʝʪʘʮʠʠ ʨʦʩʪʦʚʳʝ 

ʧʨʦʮʝʩʩʳ ʟʘʪʦʨʤʘʞʠʚʘʶʪʩʷ, ʠʜʫʪ ʧʨʦʮʝʩʩʳ ʩʦʟʨʝʚʘʥʠʷ ʫʨʦʞʘʷ. 

ɼʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʡ ʫʯʝʪ ʩʨʝʜʥʝʩʫʪʦʯʥʦʛʦ ʧʨʠʨʦʩʪʘ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʜʘʝʪ ʩʫʤʤʘʨ-

ʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʬʦʨʤʠʨʦʚʘʥʠʠ ʫʨʦʞʘʷ. ʉʨʝʜʥʝʩʫʪʦʯʥʳʝ ʧʨʠʨʦʩʪʳ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ 

ʟʥʘʯʠʪʝʣʴʥʦ ʠʟʤʝʥʷʣʠʩʴ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ, ʧʨʠʤʝʥʷʝʤʦʡ ʘʛʨʦʪʝʭʥʠʢʠ. 

ʀʟ ʨʠʩʫʥʢʘ 2 ʚʠʜʥʦ, ʯʪʦ ʚ ʭʦʜʝ ʚʝʛʝʪʘʮʠʠ ʚ ʠʩʩʣʝʜʫʝʤʳʭ ʚʘʨʠʘʥʪʘʭ ʩʨʝʜʥʝʩʫʪʦʯʥʳʝ 

ʧʨʠʨʦʩʪʳ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʠʟʤʝʥʷʶʪʩʷ ʚ ʰʠʨʦʢʠʭ ʧʨʝʜʝʣʘʭ. ʇʨʠʯʝʤ 

ʥʘʙʣʶʜʘʝʪʩʷ ʜʚʘ ʤʘʢʩʠʤʫʤʘ: ʚ ʧʝʨʠʦʜ ʢʫʱʝʥʠʷ-ʪʨʫʙʢʦʚʘʥʠʷ ʠ ʢʦʣʦʰʝʥʠʷ-ʤʦʣʦʯʥʦʡ 

ʩʧʝʣʦʩʪʠ ʟʝʨʥʘ. ʊʘʢ, ʚ ʧʝʨʠʦʜ ʢʫʱʝʥʠʷ-ʪʨʫʙʢʦʚʘʥʠʷ ʩʨʝʜʥʝʩʫʪʦʯʥʳʝ ʧʨʠʨʦʩʪʳ ʫ ʩʦʨʪʘ 

ɾʝʪʳʩʫ ʫʚʝʣʠʯʠʣʠʩʴ ʥʘ 140,3 ʢʛ/ʛʘ, ʘ ʫ ʩʦʨʪʦʚ ʕʨʠʪʨʦʩʧʝʨʤʫʤ-350, ʉʪʝʢʣʦʚʠʜʥʘʷ-24 ʠ 

ɸʣʤʘʣʳ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 143,2 ʢʛ/ʛʘ, 139,1 ʢʛ/ʛʘ ʠ 193,6 ʢʛ/ʛʘ.  

ɺ ʧʝʨʠʦʜ ʢʦʣʦʰʝʥʠʷ-ʤʦʣʦʯʥʦʡ ʩʧʝʣʦʩʪʠ ʩʨʝʜʥʝʩʫʪʦʯʥʳʝ ʧʨʠʨʦʩʪʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʙʠʦʣʦʛʦ-ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʩʦʨʪʦʚ ʩʦʩʪʘʚʠʣʠ ʫ ʩʦʨʪʦʚ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ: 

ɾʝʪʳʩʫ, ʕʨʠʪʨʦʩʧʝʨʤʫʤ-350, ʉʪʝʢʣʦʚʠʜʥʘʷ-24 ʠ ɸʣʤʘʣʳ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 238,5 ʢʛ/ʛʘ, 

240,2 ʢʛ/ʛʘ, 251,0 ʢʛ/ʛʘ ʠ 282,8 ʢʛ/ʛʘ. ʉʨʝʜʥʝʝ ʥʘʢʦʧʣʝʥʠʝ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʟʘ 

ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʧʦ ʩʦʨʪʫ ɾʝʪʳʩʫ ʩʦʩʪʘʚʠʣʦ 228,5 ʢʛ/ʛʘ, ʘ ʫ ʩʦʨʪʦʚ ʕʨʠʪʨʦʩʧʝʨʤʫʤ-

350, ʉʪʝʢʣʦʚʠʜʥʘʷ-24 ʠ ɸʣʤʘʣʳ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ: 246,1 ʢʛ/ʛʘ, 242,2 ʢʛ/ʛʘ ʠ 277,2 ʢʛ/ʛʘ, 

(ʨʠʩʫʥʦʢ 2).  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʟʫʯʘʝʤʳʝ ʩʦʨʪʘ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ɸʣʤʘʣʳ ʠ ʕʨʠʪʨʦʩʧʝʨʤʫʤ-350 

ʥʘʢʘʧʣʠʚʘʶʪ ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ, ʯʝʤ ʩʦʨʪʘ ɾʝʪʳʩʫ ʠ ʉʪʝʢʣʦʚʠʜʥʘʷ-24. 

ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʵʪʠ ʩʦʨʪʘ ʩʬʦʨʤʠʨʦʚʘʣʠ ʙʦʣʴʰʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ʢʫʱʝʥʠʷ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʩʦʨʪʘʤʠ. ʂ ʪʦʤʫ ʞʝ, ʦʥʠ ʜʦʣʴʰʝ ʩʦʭʨʘʥʷʣʠ ʧʣʦʱʘʜʴ ʠ 

ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʣʠʩʪʴʝʚ. ʇʨʠ ʵʪʦʤ ʥʘʠʙʦʣʴʰʝʝ ʥʘʢʦʧʣʝʥʠʝ ʩʨʝʜʥʝʩʫʪʦʯʥʦʛʦ ʧʨʠʨʦʩʪʘ 

ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʧʨʠʭʦʜʠʪʩʷ ʚ ʬʘʟʫ ʤʦʣʦʯʥʦʡ ʩʧʝʣʦʩʪʠ.   

ʈʠʩʫʥʦʢ 14 - ɼʠʥʘʤʠʢʘ ʥʘʢʦʧʣʝʥʠʷ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʩʦʨʪʦʚ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʧʦʩʦʙʦʚ ʧʦʩʝʚʘ (ʩʨʝʜʥʝʝ ʟʘ 3 ʛʦʜʘ)
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ɾʝʪʳʩʫ ʕʨʠʪʨʦʩʧʝʨʤʫʤ 350ʉʪʝʢʣʦʚʠʜʥʘʷ 24ɸʣʤʘʣʳ
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ʈʠʩʫʥʦʢ 2 ï ʉʨʝʜʥʝʩʫʪʦʯʥʳʝ ʧʨʠʨʦʩʪʳ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʧʦʩʦʙʦʚ ʧʦʩʝʚʘ 

 

ʀʟʫʯʝʥʠʝ ʜʘʥʥʳʭ ʩʦʨʪʦʚ ʦʟʠʤʳʭ ʟʝʨʥʦʚʳʭ ʚ ʧʦʩʣʝʜʫʶʱʠʝ ʛʦʜʳ ʧʦʜʪʚʝʨʜʠʣʠ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʛʨʝʙʥʝʚʦʛʦ ʩʧʦʩʦʙʘ ʧʦʩʝʚʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʨʷʜʦʚʳʤ 

ʩʧʦʩʦʙʦʤ. ɺ ʩʨʝʜʥʝʤ ʟʘ 3 ʛʦʜʘ ʫʨʦʞʘʡʥʦʩʪʴ ʩʦʨʪʦʚ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʧʦ ʛʨʝʙʥʝʚʦʤʫ 

ʧʦʩʝʚʫ ʧʦ ʠʟʫʯʘʝʤʳʤ ʚʘʨʠʘʥʪʘʤ, ʢʨʦʤʝ ʩʦʨʪʦʚ ʉʪʝʢʣʦʚʠʜʥʘ-̫24 ʠ ʕʨʠʪʨʦʩʧʝʨʤʫʤ-350 ʩ 

ʥʦʨʤʦʡ ʚʳʩʝʚʘ 1,5 ʤʣʥ. ʰʪ/ʛʘ, ʧʨʝʚʳʰʘʣʘ ʫʨʦʞʘʡʥʦʩʪʴ ʧʦ ʚʩʝʤ ʪʨʝʤ ʥʦʨʤʘʤ ʚʳʩʝʚʘ 

ʩʝʤʷʥ ʥʘ 1,2-9,3 ʮ/ʛʘ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʨʷʜʦʚʳʤ ʩʧʦʩʦʙʦʤ ʧʦʩʝʚʘ, ʘ ʧʨʠ ʰʠʨʦʢʦʛʨʝʙʥʝʚʦʤ ʥʘ 

1,9-6,6 ʮ/ʛʘ, (ʪʘʙʣʠʮʘ 2).  

ʇʨʝʞʜʝ ʚʩʝʛʦ, ʵʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʤʠ ʫʩʣʦʚʠʷʤʠ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʠ 

ʚʳʩʦʢʦʡ ʨʝʘʣʠʟʘʮʠʝʡ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʠʟʫʯʘʝʤʳʭ ʩʦʨʪʦʚ ʧʨʠ ʛʨʝʙʥʝʚʦʤ 

ʩʧʦʩʦʙʝ ʧʦʩʝʚʘ.  

ʇʨʠ ʧʨʠʤʝʥʝʥʠʠ ʧʦ ʩʧʦʩʦʙʘʤ ʧʦʩʝʚʘ ʠ ʥʦʨʤʘʤ ʚʳʩʝʚʘ ʯʝʪʳʨʝʭ ʩʦʨʪʦʚ ʦʟʠʤʦʡ 

ʧʰʝʥʠʮʳ, ʫʩʪʘʥʦʚʣʝʥʦ ʧʨʝʠʤʫʱʝʩʪʚʦ ʛʨʝʙʥʝʚʦʛʦ ʩʧʦʩʦʙʘ ʧʦʩʝʚʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʨʷʜʦʚʳʤ. ʊʘʢ, ʚ ʩʨʝʜʥʝʤ ʟʘ ʪʨʠ ʛʦʜʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʦʢʘʟʘʣʩʷ 

ʛʨʝʙʥʝʚʦʡ ʜʚʫʭʩʪʨʦʯʥʳʡ ʩʧʦʩʦʙ ʧʦʩʝʚʘ ʩ ʥʦʨʤʦʡ ʚʳʩʝʚʘ 1,5 ʤʣʥ. ʰʪ/ʛʘ ʜʣʷ ʩʦʨʪʘ ɸʣʤʘʣʳ, 

ʛʜʝ ʫʨʦʞʘʡʥʦʩʪʴ ʩʦʩʪʘʚʠʣʘ 58,3 ʮ/ʛʘ, ʪʦʛʜʘ ʢʘʢ ʧʨʠ ʨʷʜʦʚʦʤ ʩʧʦʩʦʙʝ ʧʦʩʝʚʘ ʫʨʦʞʘʡʥʦʩʪʴ   

ʩʦʩʪʘʚʠʣʘ 49,0 ʮ/ʛʘ. ʇʨʠ ʚʦʟʜʝʣʳʚʘʥʠʡ ʩʦʨʪʘ ʕʨʠʪʨʦʩʧʝʨʤʫʤ-350 ʚʳʛʦʜʥʳʤ ʦʢʘʟʘʣʩʷ 

ʛʨʝʙʥʝʚʦʡ ʜʚʫʭʩʪʨʦʯʥʳʡ ʧʦʩʝʚ ʩ ʥʦʨʤʦʡ ʚʳʩʝʚʘ 2,5 ʤʣʥ. ʰʪ/ʛʘ. ʉʦʨʪʘ ɾʝʪʳʩʫ ʠ 

ʉʪʝʢʣʦʚʠʜʥʘʷ-24 ʥʘʠʙʦʣʴʰʫʶ ʫʨʦʞʘʡʥʦʩʪʴ ʩʬʦʨʤʠʨʦʚʘʣʠ ʧʨʠ ʛʨʝʙʥʝʚʦʤ ʜʚʫʭʩʪʨʦʯʥʦʤ 

ʧʦʩʝʚʝ ʩ ʥʦʨʤʦʡ ʚʳʩʝʚʘ 3,5 ʤʣʥ. ʰʪ/ʛʘ. ɺ ʮʝʣʦʤ ʧʦ ʯʝʪʳʨʝʤ ʩʦʨʪʘʤ ʧʨʠʙʘʚʢʘ ʫʨʦʞʘʷ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʨʷʜʦʚʳʤ ʩʧʦʩʦʙʦʤ ʧʦʩʝʚʘ ʩʦʩʪʘʚʠʣʘ ʜʦ 10,5 ʮ/ʛʘ, (ʨʠʩʫʥʦʢ 3). 

ʇʨʠ ʧʨʠʤʝʥʝʥʠʠ ʥʦʚʦʡ, ʩʦʚʨʝʤʝʥʥʦʡ ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʝʡ ʪʝʭʥʦʣʦʛʠʠ ʚʦʟʜʝʣʳ-

ʚʘʥʠʷ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ ʩʦʨʪʦʚ ʦʟʠʤʳʭ ʟʝʨʥʦʚʳʭ ʥʘ ʦʨʦʰʘʝʤʳʭ ʟʝʤʣʷʭ ʦʩʦʙʦʝ 

ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʶʪ ʦʧʪʠʤʠʟʘʮʠʠ ʩʦʯʝʪʘʥʠʷ ʰʠʨʠʥʳ ʤʝʞʜʫʨʷʜʠʡ ʩ ʥʦʨʤʦʡ ʚʳʩʝʚʘ. ʕʪʦ 

ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʚ ʜʦʩʪʘʪʦʯʥʦ ʥʘʩʳʱʝʥʥʳʭ ʧʦʩʝʚʘʭ ʧʨʠ ʙʣʘʛʦʧʨʠʷʪʥʦʤ ʩʦʯʝʪʘʥʠʠ 

ʚʦʜʥʦʛʦ ʠ ʧʠʱʝʚʦʛʦ ʨʝʞʠʤʦʚ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʤʠ ʤʦʛʫʪ ʙʳʪʴ ʨʘʩʪʝʥʠʷ ʩ ʢʨʫʧʥʳʤ 

ʧʨʷʤʦʩʪʦʷʯʠʤ ʢʦʣʦʩʦʤ, ʩ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʮʚʝʪʢʘʤʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʤʠ ʥʘʢʦʧʣʝʥʠʝ ʚ 

ʟʝʨʥʝ ʜʦ 10 % ʧʨʦʜʫʢʪʦʚ ʬʦʪʦʩʠʥʪʝʟʘ [6].  

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʠʟʫʯʝʥʠʶ ʢʦʣʠʯʝʩʪʚʘ ʨʷʜʦʚ ʥʘ ʛʨʝʙʥʷʭ ʠʟʫʯʘʝʤʳʭ 

ʩʦʨʪʦʚ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʩʧʦʩʦʙʦʤ ʧʦʩʝʚʘ ʦʢʘʟʘʣʩʷ 

ʛʨʝʙʥʝʚʦʡ ʜʚʫʭʩʪʨʦʯʥʳʡ ʩʧʦʩʦʙ ʧʦʩʝʚʘ ʩ ʥʦʨʤʦʡ ʚʳʩʝʚʘ 2,5 ʤʣʥ. ʰʪ/ʛʘ, (ʨʠʩʫʥʦʢ 4). ʇʨʠ 

ʵʪʦʤ ʚ ʩʨʝʜʥʝʤ ʧʦ ʩʧʦʩʦʙʘʤ ʧʦʩʝʚʘ ʥʘʠʙʦʣʴʰʠʡ ʫʨʦʞʘʡ ʧʦʣʫʯʝʥ ʧʨʠ ʛʨʝʙʥʝʚʦʤ 

ʜʚʫʭʩʪʨʦʯʥʦʤ ʩʧʦʩʦʙʝ ʧʦʩʝʚʘ ï 52,6 ʮ/ʛʘ. 

ʈʠʩʫʥʦʢ 15 - ʉʨʝʜʥʝʩʫʪʦʯʥʳʝ ʧʨʠʨʦʩʪʳ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ                                              

ʩʧʦʩʦʙʦʚ ʧʦʩʝʚʘ (ʩʨʝʜʥʝʝ ʟʘ 3 ʛʦʜʘ) 
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ʈʠʩʫʥʦʢ 3 ï ʋʨʦʞʘʡʥʦʩʪʴ ʩʦʨʪʦʚ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʧʦʩʦʙʦʚ ʧʦʩʝʚʘ ʠ ʥʦʨʤ 

ʚʳʩʝʚʘ, ʮ/ʛʘ 

 

ɺʳʩʦʢʫʶ ʫʨʦʞʘʡʥʦʩʪʴ ʧʨʠ ʛʨʝʙʥʝʚʦʤ ʜʚʫʭʩʪʨʦʯʥʦʤ ʩʧʦʩʦʙʝ ʧʦʩʝʚʘ ʦʙʝʩʧʝʯʠʣ ʩʦʨʪ 

ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ɸʣʤʘʣʳ ï 58,9 ʮ/ʛʘ ʩ ʥʦʨʤʦʡ ʚʳʩʝʚʘ ʩʝʤʷʥ 1,5 ʤʣʥ. ʰʪ/ʛʘ.  
 

 
 
ʈʠʩʫʥʦʢ 4 ï ɺʣʠʷʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʨʷʜʦʚ ʥʘ ʛʨʝʙʥʷʭ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʩʦʨʪʦʚ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ, 

ʩʨʝʜʥʝʝ 

 

ʉʦʨʪ ʕʨʠʪʨʦʩʧʝʨʤʫʤ-350 ʩʬʦʨʤʠʨʦʚʘʣ ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʨʥʘ ʧʨʠ ʛʨʝʙʥʝʚʦʤ 

ʪʨʝʭʩʪʨʦʯʥʦʤ ʩʧʦʩʦʙʝ ʧʦʩʝʚʘ ʠ ʥʦʨʤʝ ʚʳʩʝʚʘ ʩʝʤʷʥ 2,5 ʤʣʥ. ʰʪ/ʛʘ ï 53,6 ʮ/ʛʘ, ʩʦʨʪ 

ʉʪʝʢʣʦʚʠʜʥʘʷ-24 ʧʨʠ ʰʠʨʦʢʦʛʨʝʙʥʝʚʦʤ ʩʧʦʩʦʙʝ ʧʦʩʝʚʘ ï 53,3 ʮ/ʛʘ, ʩʦʨʪ ɾʝʪʳʩʫ 

ʦʙʝʩʧʝʯʠʣ ʫʨʦʞʘʡʥʦʩʪʴ ʧʨʠ ʥʦʨʤʝ ʚʳʩʝʚʘ 3,5 ʤʣʥ. ʰʪ/ʛʘ ï 52,9 ʮ/ʛʘ.  

ɿʘʢʣʶʯʝʥʠʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʧʨʝʜʝʣʝʥʦ, ʯʪʦ ʠʟ ʠʟʫʯʘʝʤʳʭ ʩʦʨʪʦʚ 

ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ, ɸʣʤʘʣʳ ʠ ʕʨʠʪʨʦʩʧʝʨʤʫʤ-350 ʥʘʢʘʧʣʠʚʘʶʪ ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʩʫʭʦʛʦ 

ʚʝʱʝʩʪʚʘ. ʈʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʨʘʩʪʝʥʠʡ ʜʘʥʥʳʭ ʩʦʨʪʦʚ ʧʨʦʭʦʜʠʣʦ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ, 

ʦʩʦʙʝʥʥʦ ʚ ʬʘʟʝ ʢʫʱʝʥʠʷ. ʅʘʠʙʦʣʴʰʝʝ ʥʘʢʦʧʣʝʥʠʝ ʩʨʝʜʥʝʩʫʪʦʯʥʦʛʦ ʧʨʠʨʦʩʪʘ ʩʫʭʦʛʦ 

ʚʝʱʝʩʪʚʘ ʫ ʚʩʝʭ ʠʟʫʯʘʝʤʳʭ ʩʦʨʪʦʚ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʬʘʟr ʢʦʣʦʰʝʥʠʷ ʠ ʤʦʣʦʯʥʦʡ ʩʧʝʣʦʩʪʠ.  

ʊʘʢʞʝ ʫʩʪʘʥʦʚʣʝʥʦ ʠʟʤʝʥʝʥʠʝ ʧʠʪʘʪʝʣʴʥʦʛʦ ʨʝʞʠʤʘ ʠ ʚʣʘʞʥʦʩʪʠ ʧʦʯʚʳ ʧʦʜ ʦʟʠʤʫʶ 
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ʧʰʝʥʠʮʫ,  ʠʟʤʝʥʝʥʠʝ ʩʪʨʫʢʪʫʨʳ ʫʨʦʞʘʷ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʟʝʨʥʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʧʦʩʦʙʘ 

ʧʦʩʝʚʘ, ʥʦʨʤʳ ʚʳʩʝʚʘ ʠ ʪʝʭʥʦʣʦʛʠʝʡ ʚʦʟʜʝʣʳʚʘʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʙʦʛʘʨʳ ʶʛʦ-ʚʦʩʪʦʢʘ 

ʂʘʟʘʭʩʪʘʥʘ. 

ʌʠʥʘʥʩʠʨʦʚʘʥʠʝ. ɼʘʥʥʘʷ ʨʘʙʦʪʘ ʦʩʫʱʝʩʪʚʣʝʥʘ ʚ ʨʘʤʢʘʭ ʧʨʦʛʨʘʤʤʥʦ-ʮʝʣʝʚʦʛʦ 

ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʄʠʥʠʩʪʝʨʩʪʚʦʤ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ʥʘ ʦʩʥʦʚʝ 

ʧʨʦʝʢʪʘ ʀʈʅ AP23486471 çʇʦʚʳʰʝʥʠʝ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ, 

ʩʦʭʨʘʥʝʥʠʝ ʠ ʫʣʫʯʰʝʥʠʝ ʧʦʯʚʳ ʟʘ ʩʯʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʥʦʛʦʣʝʪʥʠʭ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨè. 
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ɽɻʋ ᴄɼɯʉɯʅɯר ɾᴄʅɽ ʊפױʓʄ ʉɽɹʋ ʅʆʈʄɸʉʓʅʓר ʂתɿɼɯʂ ɹʀɼɸʁɼɸ ױפʈנɸפ 

ɿɸʊʊɸʈɼʓר ɾʀʅɸʃʋʓʅɸ ɾᴄʅɽ  ʆʅʓר ᴆʅɯʄɼɯʃɯɻɯʅɽ ᴄʉɽʈɯ 

 

  ʢʘʥʜʠʜʘʪʳ שʳʣʳʤʜʘʨʳʥʳס ʳסʥʳʧʠʷʝʚʘ ɻ.ʊ. 1, ʘʫʳʣ ʰʘʨʫʘʰʳʣʳײפ

ɾʘʧʘʝʚ ʈ.1.פ, ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ סʳʣʳʤʜʘʨʳʥʳש ʢʘʥʜʠʜʘʪʳ  

ɸʰʠʨʙʝʢʦʚ ʄ.ɾ.1, ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ סʳʣʳʤʜʘʨʳʥʳש ʜʦʢʪʦʨʳ  

ʍʠʜʠʨʦʚ ɸ.ʕ.1, ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ סʳʣʳʤʜʘʨʳʥʳש ʢʘʥʜʠʜʘʪʳ  

ɾʘʧʧʘʨʦʚʘ ɸ.ɸ.2, ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ סʳʣʳʤʜʘʨʳʥʳש ʢʘʥʜʠʜʘʪʳ, ʧʨʦʬʝʩʩʦʨ 

ʄʘʣʠʮʢʘʷ ʅ.ɺ.3, ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ סʳʣʳʤʜʘʨʳʥʳש ʢʘʥʜʠʜʘʪʳ, ʜʦʮʝʥʪ 

 
1çϧʘʟʘϨ ʝʛʽʥʰʽʣʽʢ ʞϸʥʝ Ϻʩʽʤʜʽʢ ʰʘʨʫʘʰʳʣʳϤʳ Ϥʳʣʳʤʠ-ʟʝʨʪʪʝʫ ʠʥʩʪʠʪʫʪʳè ɾʐʉ, ɸʣʤʘʪʳ 

ʦʙʣʳʩʳ,  ɸʣʤʘʣʳʙʘϨ ʘʫʳʣʳ, ϧʘʟʘϨʩʪʘʥ 
2ϧʘʟʘϨ ϰʣʪʪʳϨ ʘʛʨʘʨʣʳϨ ʟʝʨʪʪʝʫ ʫʥʠʚʝʨʩʠʪʝʪʽ, ɸʣʤʘʪʳ Ϩ., ϧʘʟʘϨʩʪʘʥ. 

3ʄ.ϧʦʟʳʙʘʝʚ ʘʪʳʥʜʘϤʳ ʉʦʣʪϮʩʪʽʢ ϧʘʟʘϨʩʪʘʥ ʫʥʠʚʝʨʩʠʪʝʪʽ, ʇʝʪʨʦʧʘʚʣ Ϩ., ϧʘʟʘϨʩʪʘʥ 

 

ɸשʜʘʪʧʘ. ʄʘץʘʣʘʜʘ ʢװʟʜʽʢ ʙʠʜʘʡ ᴇʩʽʤʜʽʢʪʝʨʽʥʽײץ שʨסʘץ ʤʘʩʩʘʥʳש ʞʠʥʘʣʫʳʥʘ ʩʝʙʫʜʽש 

ᴅʨʪװʨʣʽ ᴅʜʽʩʪʝʨʽ ʤʝʥ ʤᴇʣʰʝʨʣʝʨʽʥʽש ᴅʩʝʨʽ ʙʦʡʳʥʰʘ ʟʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ ʢʝʣʪʽʨʽʣʛʝʥ. ײפʨסʘץ 

ʟʘʪʪʘʨʜʳש ʞʠʥʘץʪʘʣʫ ץʘʨץʳʥʳ ʤʝʥ ʤᴇʣʰʝʨʽʥʜʝ ʞᴅʥʝ ᴇʩʽʤʜʽʢʪʝʨʜʽש ʜʘʤʫʳʥʳש ʥʝʛʽʟʛʽ ʢʝʟʝשʜʝʨʽ 

ʙʦʡʳʥʰʘ ʜʘץʳʣʜʘʨʜʳ ץʘʣʳʧʪʘʩʪʳʨʫʜʳש ᴅʨʪװʨʣʽ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥʜʘ ʘʡʳʨʤʘʰʳʣʳץʪʘʨ 

ʘʥʳץʪʘʣʜʳ. ʂװʟʜʽʢ ʙʠʜʘʡʜʳ ᴇʩʽʨʫ ʪʝʭʥʦʣʦʛʠʷʩʳʥʳש ᴅʨʪװʨʣʽ ʪװʨʣʝʨʽ ʞʦסʘʨʳ ʩʘʧʘʣʳ ʪײʨʘץʪʳ ᴇʥʽʤ 

ʘʣʫ ʤʘץʩʘʪʳʥʜʘ ʘʣʳʥסʘʥ ʜʝʨʝʢʪʝʨʜʽ ᴅʟʽʨʣʝʫ ʢʝʟʽʥʜʝ ʧʘʡʜʘʣʘʥʫסʘ ʙʦʣʘʜʳ. 

ᴆʩʽʤʜʽʢʪʝʨʜʽש ʞʝʨ װʩʪʽ ʩʘʣʤʘסʳʥʳײץ שʨסʘץ ʟʘʪʪʘʨʳʥʳש ʞʠʥʘץʪʘʣʫ ʜʠʥʘʤʠʢʘʩʳʥ ʙʘץʳʣʘʫ 

 ,ᴇʩʫʽʥʝ שʳʣʜʘʨʜʳץʟʜʽʢ ʜᴅʥʜʽ ʜʘװʢ שʨʣʽ ʜᴅʨʝʞʝʜʝʛʽ ᴇʩʽʨʫ ʪʝʭʥʦʣʦʛʠʷʩʳʥʳװʳ ᴅʨʪסʳʥʜʳʣʳץʘʨץ

ʜʘʤʫʳʥʘ ʞᴅʥʝ ᴇʥʽʤʜʽʣʽʛʽʥʝ ᴅʩʝʨʽʥ ʙʘʡץʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʜʽ.ɿʝʨʪʪʝʫʜʽש ʤʘץʩʘʪʳ ײץʨסʘץ ʟʘʪʪʘʨʜʳש 

ʞʠʥʘץʪʘʣʫ ʜʠʥʘʤʠʢʘʩʳʥʘ, ʛʝʥʝʨʘʪʠʚʪʽ ʦʨʛʘʥʜʘʨʜʳץ שʘʣʳʧʪʘʩʫʳʥʘ ʞᴅʥʝ פʘʟʘץʩʪʘʥʥʳש ʦשʪװʩʪʽʢ-

ʰʳסʳʩʳʥʜʘסʳ ʪᴅʣʽʤʽ ʘʡʤʘץʪʘʨʜʘ ʘʩʪʳץ ʰʳסʳʤʜʳʣʳסʳʥʘ ʢװʟʜʽʢ ʙʠʜʘʡ ʪץײʳʤʳʥ ʩʝʙʫ ᴅʜʽʩʽʥʽש 

ʞᴅʥʝ ʩʝʙʫ ʤᴇʣʰʝʨʣʝʨʽʥʽש ᴅʩʝʨʽʥ ʘʥʳץʪʘʫ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

ɿʝʨʪʪʝʫ ʞʳʣʜʘʨʳʥʜʘ ᴇʩʽʨʫ ʪʝʭʥʦʣʦʛʠʷʩʳʥʳץ שʘʨץʳʥʜʳʣʳסʳ ʜᴅʩʪװʨʣʽʜʝʥ ץʘʨץʳʥʜʳ ʞᴅʥʝ 

ʨʝʩʫʨʩʪʘʨʜʳ װʥʝʤʜʝʫʛʝ ʜʝʡʽʥ ᴇʩʢʝʥ ʢʝʟʜʝ ᴇʩʽʨʽʣʛʝʥ ʢװʟʜʽʢ ʙʠʜʘʡ ᴇʩʽʤʜʽʢʪʝʨʽʥʽש ʩʘʣʤʘסʳʥʳש ʝʜᴅʫʽʨ 

ᴇʩʫʽ ʘʥʳץʪʘʣʜʳ.  ʂװʟʜʽʢ ʙʠʜʘʡ װʰʽʥ ʪʦʧʳʨʘץʪʳץ שʦʨʝʢʪʽʢ ʨʝʞ̔ʤ ̔ʤʝʥ ʳʣסʘʣʜʳʣʳסʳʥʳש ᴇʟʛʝʨʫʽ, 
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 ʘ ʞᴅʥʝשʞʘ שʟʜʽʢ ʙʠʜʘʡʜʳ ᴇʩʽʨʫʜʽװʞʠʥʘʣʫʳ, ʝʛʫ ᴅʜʽʩʽʥʝ, ʩʝʙʫ ʤᴇʣʰʝʨʽʥʝ ʞᴅʥʝ ʢ שʟʘʪʪʘʨʜʳ ץʘסʨײץ

 ץʨʳʣʳʤʳ ʤʝʥ ʘʩʪʳײץ ʥʝʤʜʝʡʪʽʥ ʪʝʭʥʦʣʦʛʠʷʩʳʥʘ ʙʘʡʣʘʥʳʩʪʳ ʝʛʽʥװ ʳʥʜʳ, ʨʝʩʫʨʩʪʘʨʜʳץʘʨץ

ᴇʥʽʤʜʽʣʽʛʽʥʽש ᴇʟʛʝʨʫʽ ʘʥʳץʪʘʣʜʳ. 

ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ ʙʦʡʳʥʰʘ ʢװʟʜʽʢ ʜᴅʥʜʽ ʜʘץʳʣʜʘʨ ʩʦʨʪʪʘʨʳ װʰʽʥ ץʘʪʘʨʣʳ ᴅʜʽʩʧʝʥ 

ʩʘʣʳʩʪʳʨסʘʥʜʘ ʞʘʣסʘ ʩʝʙʫ ᴅʜʽʩʽʥʽש ʘʨʪʳץʰʳʣʳסʳ ʘʥʳץʪʘʣʜʳ. çɸʣʤʘʣʳè ʩʦʨʪʳ װʰʽʥ ʦשʪʘʡʣʳ ʝʛʫ 

ᴅʜʽʩʽ ʝʢʽ ץʘʪʘʨʣʳ, ʞʘʣʜʘʨ ʘʨʘʣʳסʳ 70 ʩʤ ʞᴅʥʝ ʪץײʳʤ ʩʝʙʫ ʤᴇʣʰʝʨʽ 1,5 ʤʣʥ ʜʘʥʘ/1 ʛʘ. 

ʕʨʠʪʨʦʩʧʝʨʤʫʤ -350 ʞᴅʥʝ ɾʝʪʽʩʫ ʩʦʨʪʪʘʨʳ װʰʽʥ: ʪץײʳʤ ʩʝʙʫ ʤᴇʣʰʝʨʽ ʩᴅʡʢʝʩʽʥʰʝ 2,5 ʞᴅʥʝ 3,5 

ʤʣʥ ʜʘʥʘ/ʛʘ ʙʦʣʘʪʳʥ ʝʢʽ ץʘʪʘʨʣʳ ʞᴅʥʝ װʰ ץʘʪʘʨʣʳ ʞʘʣʜʘʧ ʩʝʙʫ ᴅʜʽʩʪʝʨʽ ʙʦʣʜʳ.  ʊʝʢ 

çʉʪʝʢʣʦʚʠʜʥʘʷ-24è ʩʦʨʪʳ װʰʽʥ ʪץײʳʤ ʩʝʙʫ ʤᴇʣʰʝʨʽ 4,0 ʤʣʥ ʜʘʥʘ/ʛʘ ʙʦʣʘʪʳʥ ʢʝץ שʳʨʣʳ ʝʛʽʩʪʽש 

ʦשʪʘʡʣʳ ᴅʜʽʩʽ ʙʦʣʳʧ ʰʳץʪʳ.   

ʊʨ̔ʝʢ ʩᴇʟʜʝʨ: ʞʘʣסʘ ʝʛʫ, ʢװʟʜʽʢ ʙʠʜʘʡ, ײץʨסʘץ ʟʘʪʪʘʨʜʳש ʞʠʥʘʣʫʳ, ʛʝʥʝʨʘʪʠʚʪʽ ʦʨʛʘʥʜʘʨʜʳש 

  .ʨʳʣʳʤʳ, ʝʛʽʥ ʩʘʧʘʩʳײץ ᴇʩʫʽ, ʝʛʽʥ שʘʣʳʧʪʘʩʫʳ, ᴇʩʽʤʜʽʢʪʝʨʜʽץ
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Annotation. The article presents the results of research on the influence of various methods and 

seeding rates on the accumulation of dry matter by winter wheat plants. Differences in the rates and sizes 

of accumulation of dry matter and different technologies for crop formation according to the main phases 

of plant development have been revealed. The data obtained can be used in the development of different 

types of winter wheat cultivation technology in order to obtain stable yields of high quality. 

Observations of the dynamics of accumulation of dry matter in the aboveground mass of plants 

made it possible to trace the influence of cultivation technology of varying degrees of intensity on the 

growth, development and productivity of winter grain crops.The purpose of the research is to establish the 

influence of the sowing method and the seeding rate of winter wheat seeds on the dynamics of dry matter 

accumulation, the formation of generative organs and grain yield in the bogar of southeastern Kazakhstan. 

Over the years of research, a significant increase in the mass of dry matter has been established by 

winter wheat plants grown with an increase in the intensity of cultivation technology from traditional to 

intensive and resource-saving. A change in the nutrient regime and soil moisture for winter wheat, the 

accumulation of dry matter, a change in the structure of the crop and grain productivity depending on the 

method of sowing, the seeding rate and the new intensive, resource-saving technology of winter wheat 

cultivation have been established. 

According to the research results, it has been established that the comb method of sowing winter 

wheat varieties has a high advantage compared to the ordinary one. The best method of sowing for the 

Almaly variety turned out to be two-line sowing in ridges with a distance between the furrows of 70 cm 

with a seeding rate of 1.5 million pcs/ha. And for the Erythrospermum-350 and Zhetysu comb varieties, 

two and three-row sowing methods with seeding rates of 2.5 and 3.5 million pcs/ha, respectively. For the 

Vitreous 24 variety, the most suitable method of sowing is broad-ridge sowing with a seed sowing rate of 

4.0 million pcs/ha. 

Keywords: comb sowing, winter wheat, accumulation of dry matter, formation of generative 

organs, plant growth, crop structure, crop quality. 
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1çϧʘʟʘϨ ʞʳʣϨʳ ʰʘʨʫʘʰʳʣʳϤʳ ʞϸʥʝ ʞʝʤʰϺʧ Ϻʥʜʽʨʫ Ϥʳʣʳʤʠ ʟʝʨʪʪʝʫ ʠʥʩʪʠʪʫʪʳè ɾʐʉ,  

ɸϨʪϺʙʝ ʦʙʣʳʩʳ, ϧʘʟʘϨʩʪʘʥ  
2ɾϸϬʛʽʨ ʭʘʥ ʘʪʳʥʜʘϤʳ ɹʘʪʳʩ ϧʘʟʘϨʩʪʘʥ ʘʛʨʘʨʣʳϨ-ʪʝʭʥʠʢʘʣʳϨ ʫʥʠʚʝʨʩʠʪʝʪʽ, ʆʨʘʣ Ϩ, ϧʘʟʘϨʩʪʘʥ  

 
ɸשʜʘʪʧʘ. ʄʘץʘʣʘ ʪײʨʘץʪʳ ʜʘʤʫ ʤʘץʩʘʪʪʘʨʳʥ (ʊɼʄ) ʽʩʢʝ ʘʩʳʨʫ ʢʦʥʪʝʢʩʪʽʥʜʝ ʞʘʟʜʳץ ʙʠʜʘʡ 

ʩʦʨʪʪʘʨʳʥ ʟʝʨʪʪʝʫʜʽש ʤʘשʳʟʜʳ ᴇʟʝʢʪʽʣʽʛʽʥʝ ʘʨʥʘʣסʘʥ.  ɸʟʳץ-ʪװʣʽʢ ץʘʫʽʧʩʽʟʜʽʛʽ, ʘʫʳʣ 

ʰʘʨʫʘʰʳʣʳסʳʥʳש ʪײʨʘץʪʳʣʳסʳ ʞᴅʥʝ ʢʣʠʤʘʪʪʳש ᴇʟʛʝʨʫʽ ᴇʟʝʢʪʽ ʤᴅʩʝʣʝʣʝʨʛʝ ʘʡʥʘʣʳʧ ʦʪʳʨסʘʥ 

ʢʝʟʝשʜʝ ʞʘʟʜʳץ ʙʠʜʘʡ ʩʦʨʪʪʘʨʳʥ ʙʝʡʽʤʜʝʫ ʞᴅʥʝ ʞʘץʩʘʨʪʫ ʤװʤʢʽʥʜʽʛʽ ʞʘᴃʘʥʜʳץ ʢװʥ ʪᴅʨʪʽʙʽʥʜʝ 

 ʘʜʘʤ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ.  ɹʠʜʘʡ ʩʦʨʪʪʘʨʳʥץ ʳʟʜʳשʳ ʤʘסʦʣ ʞʝʪʢʽʟʫ ʞʦʣʳʥʜʘץ ʘסʩʘʪʪʘʨץʘʥ ʤʘסʦʡʳʣץ

ʟʝʨʪʪʝʫ ᴇʥʽʤʜʽʣʽʢ ʧʝʥ ץʦʣʘʡʩʳʟ ʞʘסʜʘʡʣʘʨסʘ ʪᴇʟʽʤʜʽʣʽʢʪʽ ʘʨʪʪʳʨʫסʘ ʢᴇʤʝʢʪʝʩʽʧ ץʘʥʘ ץʦʡʤʘʡ, ʘʟʳץ-

ʪװʣʽʢ ץʘʫʽʧʩʽʟʜʽʛʽʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʽʧ, ʠʤʧʦʨʪץʘ ʪᴅʫʝʣʜʽʣʽʢʪʽ ʘʟʘʡʪʳʧ, ʘʡʤʘץʪʘʨʜʳש ʵʢʦʥʦʤʠʢʘʣʳץ 

ʜʘʤʫʳʥʘ ʩʝʧʪʽʛʽʥ ʪʠʛʽʟʝʜʽ. 

 ɾײʤʳʩʪʘ ʤʝʪʝʦʨʦʣʦʛʠʷʣʳץ ʬʘʢʪʦʨʣʘʨʜʳש ᴇʥʽʤʜʽʣʽʢʢʝ ᴅʩʝʨʽ ʩʠʷץʪʳ ʤʘשʳʟʜʳ ʘʩʧʝʢʪʽʣʝʨʛʝ 

ʥʘʟʘʨ ʘʫʜʘʨʳʣʘʜʳ.  ʄʘץʘʣʘʜʘ ʪײʨʘץʪʳ ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ ʞᴅʥʝ ʘʟʳץ-ʪװʣʽʢ ץʘʫʽʧʩʽʟʜʽʛʽ 

ʩʘʣʘʩʳʥʜʘסʳ ʊɼʄ-ʳʥ ʪʠʽʤʜʽʨʝʢ ʽʩʢʝ ʘʩʳʨʫסʘ ʳץʧʘʣ ʝʪʝʪʽʥ ʭʘʣʳץʘʨʘʣʳץ ʳʥʪʳʤʘץʪʘʩʪʳץ ʧʝʥ 

ʪᴅʞʽʨʠʙʝ ʘʣʤʘʩʫסʘ ʰʘץʳʨʘʜʳ.  ʆʩʳʣʘʡʰʘ, ʞʘʟʜʳץ ʙʠʜʘʡ ʩʦʨʪʪʘʨʳʥ ʟʝʨʪʪʝʫ ʞᴅʥʝ ʦʥʳש ᴇʥʜʽʨʽʩʽʥ 

ʜʘʤʳʪʫ ʪʝʢ ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ ʩʘʣʘʩʳʥʘ סʘʥʘ ʝʤʝʩ, ʩʦʥʳʤʝʥ ʙʽʨʛʝ ʞʘʣʧʳ ץʦסʘʤʥʳש ʪײʨʘץʪʳ 

ʜʘʤʫʳʥʘ ʘʡʪʘʨʣʳץʪʘʡ ᴅʩʝʨ ʝʪʝʜʽ. ɹײʣ ʪʘץʳʨʳʧʪʳ ʟʝʨʪʪʝʫ ʞᴅʥʝ ʧʨʘʢʪʠʢʘʣʳץ ʪװʩʽʥʫ װʰʽʥ ᴇʪʝ 

ʤʘשʳʟʜʳ ʝʪʝʜʽ. 

ʄʘץʘʣʘʥʳש ʤʘץʩʘʪʳ ï פʘʟʘץʩʪʘʥʥʳש ʙʘʪʳʩ ʙᴇʣʽʛʽʥʜʝ ʝʨʪʝ ʤʝʨʟʽʤʜʝ ʧʽʩʝʪʽʥ, ʦʨʪʘʰʘ 

ʤʝʨʟʽʤʜʝ ʧʽʩʝʪʽʥ, ʦʨʪʘʰʘ ʢʝʰ ʤʝʨʟʽʤʜʝ ʧʽʩʝʪʽʥ ʞᴅʥʝ ʢʝʰ ʤʝʨʟʽʤʜʝ ʧʽʩʝʪʽʥ ʞʘʟʜʳץ ʞײʤʩʘץ 

ʙʠʜʘʡʜʳש ʞʘשʘ ʧʝʨʩʧʝʢʪʠʚʪʽ ʩʦʨʪʪʘʨʳʥʘ ᴅʨʪװʨʣʽ ʤʝʪʝʦʨʦʣʦʛʠʷʣʜʳץ ʞʘסʜʘʡʣʘʨʜʘ ᴇʥʽʤʜʽʣʽʛʽ ʞᴅʥʝ 

ʚʝʛʝʪʘʮʠʷʣʳץ ʢʝʟʝײ שʟʘץʪʳסʳ ʙʦʡʳʥʰʘ ʞʘʥ-ʞʘץʪʳ ʦʙʲʝʢʪʠʚʪʽ ʙʘסʘ ʙʝʨʫ. 

ɽʛʽʩʪʽʢ ʪᴅʞʽʨʠʙʝʣʝʨ ʤʝʥ ʟʝʨʪʭʘʥʘʣʳץ ʪʘʣʜʘʫ ʞײʤʳʩʪʘʨʳ 2022-2024 ʞʳʣʜʘʨʳ çɸץʪᴇʙʝ 

ʘʫʳʣʰʘʨʫʘʰʳʣʳסʳ ʪᴅʞʽʨʠʙʝ ʩʪʘʥʮʠʷʩʳè ɾʐʉ ʞʘסʜʘʡʳʥʜʘ ʞװʨʛʽʟʽʣʜʽ (2024 ʞʳʣʜʳץ שʘʨʘʰʘ 

ʘʡʳʥʘʥ ʙʘʩʪʘʧ ï çפʘʟʘץ ʞʳʣץʳʰʘʨʫʘʰʳʣʳסʳ ʞᴅʥʝ ʞʝʤʰᴇʧ ᴇʥʜʽʨʫ סʳʣʳʤʠ ʟʝʨʪʪʝʫ ʠʥʩʪʠʪʫʪʳè 

ɾʐʉ). ɸץʪᴇʙʝ ʦʙʣʳʩʳʥʳש ᴅʨʪװʨʣʽ ʘʩʪʳץ ᴇʩʽʨʫʰʽ ʘʡʤʘץʪʘʨʳʥʜʘ ʦʨʥʘʣʘʩץʘʥ ʤʝʪʝʦʨʦʣʦʛʠʷʣʳץ 

ʙʝʢʝʪʪʝʨʽʥʝʥ ʘʣʳʥסʘʥ ʤʘסʣײʤʘʪʪʘʨ ʙʦʡʳʥʰʘ ץʘʣʳʧʪʘʩץʘʥ ʤʝʪʝʦʨʦʣʦʛʠʷʣʳץ ʞʘסʜʘʡʣʘʨסʘ ʪʘʣʜʘʫ 

ʞʘʩʘʣʜʳ. פʘʣʳʧʪʘʩץʘʥ ᴇʥʽʤʜʽʣʽʢʢʝ ʩʘʥʜʳץ ʞᴅʥʝ ʩʘʧʘʣʳץ ʢᴇʨʩʝʪʢʽʰʪʝʨʽ ʙʦʡʳʥʰʘ ʝʩʝʧʪʝʫʣʝʨ ʤʝʥ 

ʪʘʣʜʘʫʣʘʨ ʞװʨʛʽʟʽʣʽʧ, ᴅʨʙʽʨ ʘʫʳʣʰʘʨʫʘʰʳʣʳץ ʞʳʣ ʙʦʡʳʥʰʘ ᴇʥʽʤʜʽʣʽʛʽ ʞᴅʥʝ ʙʘʩץʘ ʜʘ ײץʥʜʳ 

ʙʝʣʛʽʣʝʨʽ ʙʦʡʳʥʰʘ ʝʨʝʢʰʝʣʝʥʛʝʥ ʩʦʨʪ װʣʛʽʣʝʨʽ ʘʥʳץʪʘʣʳʜʳ. 

ʊʽʨʝʢ ʩᴇʟʜʝʨ: ʞʘʟʜʳץ ʙʠʜʘʡ ʜʘץʳʣʳʥʳש ʩʦʨʪʪʘʨʳ, ᴇʥʽʤʜʽʣʽʢ ʵʣʝʤʝʥʪʪʝʨʽ,  ʚʝʛʝʪʘʮʠʷʣʳץ 

ʢʝʟʝשʜʝʨ, ʞʘʫʳʥ-ʰʘʰʳʥ ʤᴇʣʰʝʨʽ, 1000 ʜᴅʥʥʽש ʩʘʣʤʘסʳ. 

 

ʂʽʨʽʩʧʝ. ɸץʪᴇʙʝ ʦʙʣʳʩʳ ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ ᴇʥʽʤʜʝʨʽʥ ᴇʥʜʽʨʫ ʙʦʡʳʥʰʘ פʘʟʘץʩʪʘʥ 

ʈʝʩʧʫʙʣʠʢʘʩʳʥʳש ʞʝʪʝʢʰʽ ʩʘץʪʘʥʜʳʨʫ ʘʡʤʘץʪʘʨʳʥʳש ʙʽʨʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ [1].   

ʂʝʟ ʢʝʣʛʝʥ ʩʝʣʝʢʮʠʷʣʳץ ʙʘסʜʘʨʣʘʤʘʥʳש ʪװʧʢʽ ʤʘץʩʘʪʳ ʞʘשʘ ʞʦסʘʨʳ ᴇʥʽʤʜʽ ʩʦʨʪʪʳ 

ʰʳסʘʨʫ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɹײʣ ʤᴅʩʝʣʝʥʽ ʰʝʰʫʜʽץ שʠʳʥʜʳסʳ ᴇʥʽʤʜʽʣʽʢʪʽש ʠʥʪʝʛʨʘʮʠʷʣʳץ 
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ʙʝʣʛʽ, ʷסʥʠ, ʛʝʥʦʪʠʧʪʽש ʙʝʣʛʽʣʽ ʙʽʨ ᴇʩʫ ʞʘסʜʘʡʣʘʨʳʤʝʥ ᴅʨʝʢʝʪʪʝʩʫʽʥʽש ᴇʥʽʤʽ ʝʢʝʥʜʽʛʽʥʜʝ [2]. 

 ʪʘץʙʝʣʛʽʣʽ ʙʽʨ ʘʡʤʘ שʳ ʞᴅʥʝ ʦʥʳסʥʜʳʣʳײץ ץʪʳץʰʘʨʫʘʰʳʣʳ שʘʥʜʘʡ ʜʘ ʙʦʣʤʘʩʳʥ ʩʦʨʪʪʳפ

ᴇʩʽʨʫʛʝ ʞʘʨʘʤʜʳʣʳסʳ ʢᴇʙʽʥʝʩʝ ʦʥʳש ʙʠʦʣʦʛʠʷʣʳץ ʝʨʝʢʰʝʣʽʢʪʝʨʽʤʝʥ, ᴅʩʽʨʝʩʝ 

ʚʝʛʝʪʘʮʠʷʣʳץ ʢʝʟʝשʥʽײ שʟʘץʪʳסʳʤʝʥ ʞᴅʥʝ ʜʘʤʫʜʳש ʙʝʣʛʽʣʽ ʙʽʨ ʢʝʟʝשʜʝʨʽʥʽש 

ʜʠʥʘʤʠʢʘʩʳʥʳש ʩʠʧʘʪʳʤʝʥ ʘʥʳץʪʘʣʘʜʳ.  ɺʝʛʝʪʘʮʠʷʣʳץ ʢʝʟʝשʥʽײ שʟʘץʪʳסʳʥʘ ʩʦʨʪʪʳץ 

ʘʡʳʨʤʘʰʳʣʳץʪʘʨ, ʘʡʤʘץʪʳש ʢʣʠʤʘʪʪʳץ ʝʨʝʢʰʝʣʽʢʪʝʨʽ ʞᴅʥʝ ʘʛʨʦʪʝʭʥʠʢʘ ʵʣʝʤʝʥʪʝʨʽ ᴅʩʝʨ 

ʝʪʝʜʽ. ʆʣʘʨ ʪʫʧʪʝʧ ʢʝʣʛʝʥʜʝ ʙʝʣʛʽʣʽ ʙʽʨ ʵʢʦʣʦʛʠʷʣʳץ ʘʡʤʘץʪʘ ʩʦʨʪʪʳש ᴇʥʽʤʜʽʣʽʛʽ ʤʝʥ 

ʘʩʪʳץʪʳש ʩʘʧʘʩʳʥ ʘʥʳץʪʘʡʜʳ [3]. ʂʣʠʤʘʪʪʳש ʞʘᴃʘʥʜʳץ ʞʳʣʳʥʫʳ ʘʫʘ-ʨʘʡʳʥʳש 

ʵʢʩʪʨʝʤʘʣʜʳ ײץʙʳʣʳʩʪʘʨʳʥʳש, ʦʥʳש ʽʰʽʥʜʝ ץʫʘrhש ʣʳץ, ʞʳʣʫ ʞᴅʥʝ ʘשʳʟʘץ ʞʝʣ 

ʪʦʣץʳʥʜʘʨʳʥʳש ʞʠʽʣʽʛʽʥʽש ʘʨʪʫʳʥʘ ᴅʢʝʣʝʜʽ, ʦʣʘʨ ʢᴇʙʽʥʝʩʝ ʩʫʳץ ʪʦʣץʳʥʜʘʨ ʤʝʥ ʥᴇʩʝʨ 

ʞʘʫʳʥ-ʰʘʰʳʥʤʝʥ ʘʫʳʩʳʧ ʦʪʳʨʘʜʳ [4]. 

ᴄʨʪװʨʣʽ  ʞʳʣʜʘʨʜʘסʳ ʩʝʣʝʢʮʠʷʣʳץ ʤʘʪʝʨʠʘʣʜʳ ʙʘסʘʣʘʫ ʛʝʥʦʪʠʧʪʝʨʜʽש ʩʳʨʪץʳ ʦʨʪʘ 

ʞʘסʜʘʡʣʘʨʳʥʳש ᴇʟʛʝʨʫʽʥʝ ץʘʪʳʥʘʩʳ ʪʫʨʘʣʳ ʘץʧʘʨʘʪ ʘʣʳʧ ʦʪʳʨʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ [5]. 

ʉʦʨʪʪʳש ʤʘשʳʟʜʳ ʰʘʨʫʘʰʳʣʳץʪʳץ ʞᴅʥʝ ʙʠʦʣʦʛʠʷʣʳץ ʩʠʧʘʪʪʘ ʤʘʩʳ ʦʥʳש ᴇʩʽʨʫ 

ʘʡʤʘסʳʥʜʘסʳ ʚʝʛʝʪʘʮʠʷʣʳץ ʢʝʟʝשʥʽײ שʟʘץʪʳסʳʥʘ ʩᴅʡʢʝʩ ʢʝʣʫʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ [6].  

ᴄʨʪװʨʣʽ ʬʘʢʪʦʨʣʘʨʜʳש ᴅʩʝʨʽʥʝʥ ᴇʩʽʤʜʽʢ ᴇʥʽʤʜʽʣʽʛʽʥʽש ʤʦʨʬʦʬʠʟʠʦʣʦʛʠʷʣʳץ ʙʝʣʛʽʣʝʨʽ 

ʘʡʪʘʨʣʳץʪʘʡ ᴇʟʛʝʨʫʽ ʤװʤʢʽʥ [7].ʂʝʟ-ʢʝʣʛʝʥ ʘʫʳʣʰʘʨʫʘʰʳʣʳץ ʜʘץʳʣʜʘʨʳ ʩʠʷץʪʳ ʞʘʟʜʳץ 

ʞײʤʩʘץ ʙʠʜʘʡʜʳש ʜʘ ᴇʥʽʤʜʽʣʽʛʽ ʢᴇʙʽʥʝʩʝ ʦʥʳ ᴇʩʽʨʫ ʢʝʟʽʥʜʛʽ ʘʡʤʘץʪʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳש 

ʪʘʣʘʧʪʘʨʳʥrש ʦʨʳʥʜʘʣʫʳʥʘ ʙʘʡʣʘʥʳʩʪʳ. ʉʦʨʪʪʳש ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳʥʜʘסʳ ʤʘשʳʟʜʳ 

ʰʝʰʫʰʽ ʬʘʢʪʦʨʣʘʨʜʳש ʙʽʨʽ ʝʢʝʥʜʽʛʽʥ ʝʩʢʝʨʫ ץʘʞʝʪ. ɹײʣ ʬʘʢʪ, ᴅʩʽʨʝʩʝ, ʪʘʙʠסʠ-ʢʣʠʤʘʪʪʳץ 

ʬʘʢʪʦʨʣʘʨʜʳש ᴇʟʛʝʨʫʽʥʝ ʙʘʡʣʘʥʳʩʪʳ ʪʫʳʥʜʘʡʜʳ [8]. 

ɹװʛʽʥʛʽ ʢװʥʽ ᴇʥʜʽʨʽʩʢʝ ʝʥʛʽʟʽʣʛʝʥ ʘʩʪʳץ ᴇʥʽʤʜʝʨʽ ʘʟʳץ-ʪװʣʽʢʢʝ ʞᴅʥʝ ץʘʡʪʘ ᴇשʜʝʫʛʝ 

 שʨʣʽ ʘʩʧʝʢʪʽʣʝʨʛʝ, ʩʦʥʳװʜʘʡ ᴅʨ ʪסʣ ʞʘײʘ ʢᴇʙʽʥʝ ʩᴅʡʢʝʩ ʢʝʣʤʝʡʜʽ. ɹסʦʡʳʣʘʪʳʥ ʪʘʣʘʧʪʘʨץ

ʽʰʽʥʜʝ ʪʦʧʳʨʘץ-ʢʣʠʤʘʪʪʳץ ʰʘʨʪʪʘʨʜʳש ʘʣʫʘʥ ʪװʨʣʽʛʽʥʝ, ʩʦʨʪʪʘʨʜʳש ʢᴇʧʪʽʛʽʥʝ, ʢʝʡ ʢʝʟʜʝʨʽ 

ʦʣʘʨʜʳש ʞʝʨʛʽʣʽʢʪʽ ʘʛʨʦʢʣʠʤʘʪʪʳץ ʞʘסʜʘʡʣʘʨסʘ ʩʘʡ ʢʝʣʤʝʫʽʥʝ, ʪץײʳʤ ʰʘʨʫʘʰʳʣʳסʳʥʳש 

ʥʝײסʨʣʳʤ ץʘʥʘסʘʪʪʘʥʘʨʣʳץʩʳʟ ʙʦʣʫʳʥʘ, ʞʘʟʜʳץ ʙʠʜʘʡ ᴇʩʽʨʫ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥʳש ʪʠʽʩʪʽ 

ʢᴇʣʝʤʜʝ ʩʘץʪʘʣʤʘʫʳʥʘ, ʘʩʪʳץʪʳ ʩʘץʪʘʫ ʰʘʨʪʪʘʨʳʥʳש ʙײʟʳʣʫʳʥʘ, ʩʦʥʳʤʝʥ ץʘʪʘʨ ʘʩʪʳץ 

ʧʝʥ ײʥ ʩʪʘʥʜʘʨʪʪʘʨʳ ʘʨʘʩʳʥʜʘסʳ ʘʡʳʨʤʘʰʳʣʳץʪʘʨ ʤʝʥ ʩᴅʡʢʝʩʩʽʟʜʽʢʪʝʨʛʝ, ʩʦʥʜʘʡ-ʘץ 

ʘʩʪʳץʪʳש ʪײʪʳʥʫʰʳʣʳץ ץʘʩʠʝʪʪʝʨʽʥ ʙʘסʘʣʘʫʜʘ ʙʽʨʪײʪʘʩ ʞװʡʝʥʽש ʞʦץʪʳסʳʥʘ ʙʘʡʣʘʥʳʩʪʳ 

ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ [9]. 

 ᴇʥʽʤʜʝʨʽ ץʘʫʳʣʰʘʨʫʘʰʳʣʳ ץʳʥʜʘ ʞʠʽ ᴇʩʽʨʽʣʝʪʽʥ ʘʩʪʳסʘʟʽʨʛʽ ʘʫʳʣ ʰʘʨʫʘʰʳʣʳפ

ʤʝʥ ץʘʡʪʘ ᴇשʜʝʫ ʪʘʣʘʧʪʘʨʳʥʘ ʪʦʣʳץץʘʥʜʳ ʩᴅʡʢʝʩʪʽʢ ʙʝʨʤʝʡʜʽ. ɹײʣ ʤᴅʩʝʣʝʥʽש ʩʝʙʝʙʽ 

ᴅʨʪװʨʣʽ ʞʘסʜʘʡʣʘʨ ʤʝʥ ʬʘʢʪʦʨʣʘʨסʘ, ʩʦʥʳש ʽʰʽʥʜʝ ʪʦʧʳʨʘץ-ʢʣʠʤʘʪʪʳץ ʝʨʝʢʰʝʣʽʢʪʝʨʜʽש 

ʘʣʫʘʥ ʪװʨʣʽʣʽʛʽʥʝ, ʩʦʨʪʪʘʨʜʳש ʢᴇʧʪʽʛʽʥʝ ʞᴅʥʝ ʦʣʘʨʜʳש ʢʝʡʜʝ ʞʝʨʛʽʣʽʢʪʽ ʘʛʨʦʢʣʠʤʘʪʪʳץ 

ʞʘסʜʘʡʣʘʨסʘ ʩᴅʡʢʝʩ ʢʝʣʤʝʫʽʥʝ, ʪץײʳʤ ʰʘʨʫʘʰʳʣʳסʳʥʳש ʞʝʪʢʽʣʽʢʩʽʟ ʜʝשʛʝʡʽʥʝ, ʞʘʟʜʳץ 

ʙʠʜʘʡ ᴇʩʽʨʫ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥʳש ʪʦʣʳץ ʩʘץʪʘʣʤʘʫʳʥʘ, ʘʩʪʳץʪʳ ʩʘץʪʘʫ ʰʘʨʪʪʘʨʳʥʳש 

ʙײʟʳʣʫʳʥʘ, ʘʩʪʳץ ʧʝʥ ײʥ ʩʪʘʥʜʘʨʪʪʘʨʳʥʜʘסʳ ʩᴅʡʢʝʩʩʽʟʜʽʢʪʝʨʛʝ, ʩʦʥʳʤʝʥ ץʘʪʘʨ 

ʪײʪʳʥʫʰʳʣʳץ ץʘʩʠʝʪʪʝʨʜʽ ʙʘסʘʣʘʫʜʘ ʦʨʪʘץʪʳסʳ ʞʦץ ʞװʡʝʥʽש ʙʦʣʤʘʫʳʥʘ ʙʘʡʣʘʥʳʩʪʳ [9].  

ʄʝʪʝʦʨʦʣʦʛʠʷʣʳץ ʞʘסʜʘʡʣʘʨʳ ᴅʨʪװʨʣʽ ʞʳʣʜʘʨʜʘ ʞʘʟʜʳץ ʞײʤʩʘץ ʙʠʜʘʡ ʩʦʨʪʪʘʨʳʥʳש 

ᴇʥʽʤʜʽʣʽʛʽ ʤʝʥ ʩʘʧʘʩʳʥʜʘ ʘʡʳʨʤʘʰʳʣʳץʪʘʨ ʙʘʡץʘʣʫʜʘ. ʉʦʥʜʳץʪʘʥ ʚʝʛʝʪʘʮʠʷʣʳץ ʢʝʟʝשʜʝʛʽ 

 ᴇʟʛʝʨʫ שʣ ʙʝʣʛʽʣʝʨʜʽײʙʠʜʘʡ ʩʦʨʪʪʘʨʳʥʘ ᴅʩʝʨʽ ʞᴅʥʝ ʙ שʰʘʨʪʪʘʨʜʳ ץʘʥ ʢʣʠʤʘʪʪʳץʘʣʳʧʪʘʩץ

ʤװʤʢʽʥʜʽʛʽ ʪʫʨʘʣʳ ʘʡʪʫסʘ ʙʦʣʘʜʳ [10]. 

ʄʝʪʝʦʨʦʣʦʛʠʷʣʳץ ʞʘסʜʘʡʣʘʨʜʳש ᴅʨʪװʨʣʽʣʽʛʽ ʥᴅʪʠʞʝʩʽʥʜʝ ʞʘʟʜʳץ ʞײʤʩʘץ ʙʠʜʘʡ 

ʩʦʨʪʪʘʨʳʥʳש ᴇʥʽʤʜʽʣʽʛʽ ʤʝʥ ʩʘʧʘʩʳʥʳש ʘʡʳʨʤʘʰʳʣʳסʳ ʙʘʡץʘʣʘʜʳ. ʆʩʳʣʘʡʰʘ, 

ʚʝʛʝʪʘʮʠʷʣʳץ ʢʝʟʝשʥʽש ʙʘʨʳʩʳʥʜʘ ץʘʣʳʧʪʘʩץʘʥ ʢʣʠʤʘʪʪʳץ ʰʘʨʪʪʘʨ ʙʠʜʘʡ ʩʦʨʪʪʘʨʳʥʜʘסʳ 

ᴇʥʽʤʜʽʣʽʢ ʧʝʥ ʩʘʧʘ ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥʽש ᴇʟʛʝʨʽʩʽʥʝ ᴅʩʝʨ ʝʪʝʜʽ.  

ʈʝʩʝʡ ʌʝʜʝʨʘʮʠʷʩʳʥʜʘ ʜʘ ʙʠʜʘʡ ʩʦʨʪʪʘʨʳʥʳש ʘʣʫʘʥ ʪװʨʣʽʣʽʛʽ ʝʣʜʽש ᴅʨ ᴇשʽʨʽʥʜʝʛʽ 

ʢʣʠʤʘʪʪʳץ ʞᴅʥʝ ʪʦʧʳʨʘץ ʞʘסʜʘʡʣʘʨʳʥʘ ʪᴅʫʝʣʜʽ. ɸʣʘʡʜʘ, ʘʩʪʳץ ᴇʩʽʨʫ ʘʡʤʘץʪʘʨʳʥʜʘסʳ 

ʘʟʳץ-ʪװʣʽʢ ʜʘץʳʣʳʥʳש ᴇʥʽʤʜʽʣʽʛʽ ʤʝʥ ʩʘʧʘʩʳ ʘʫʘ-ʨʘʡʳʥʳש ᴅʩʝʨʽʥʝʥ װʣʢʝʥ ᴇʟʛʝʨʽʩʪʝʨʛʝ 

 ʳʣ ʤʝʥץʜʘʡʣʘʨʜʘ ʜʘסʞʘ ץʢʣʠʤʘʪʪʳ-ץʪʳ ʪʦʧʳʨʘץʤʢʽʥ [11].  ʆʩʳ ʦʨʘʡʜʘ, ʥʘװʰʳʨʘʫʳ ʤײ
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ʩʦʨʪʪʳש ʪʦʣʳץ ᴅʣʝʫʝʪʽʥ ʘʰʫ װʰʽʥ ʪʝʭʥʦʣʦʛʠʷʥʳש ʙʝʡʽʤʜʝʣʫ ʵʣʝʤʝʥʪʪʝʨʽʥ ʜײʨʳʩ ʪʘשʜʘʫ 

ʤʘשʳʟʜʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ [12]. 

 ʳסʙʘʩʳʥʜʘ שʳ ʤʝʥ ʰʽʣʜʝ ʘʡʳʥʳסʘʷ שʩʪʽʛʽʥʜʝ ʤʘʫʩʳʤ ʘʡʥrʳװʩʦʣʪ שʩʪʘʥʥʳץʘʟʘפ

ʝʨʪʝ ʢᴇʢʪʝʤʛʽ ײץʨסʘץʰʳʣʳץ ʧʝʥ ʝװ שʣʢʝʥ ʞʘʫʳʥ-ʰʘʰʳʥ ʘʡʤʘװ ץʰʽʥ ץʘʣʳʧʪʳ ʙʦʣʫʳʥʘ 

ʙʘʡʣʘʥʳʩʪʳ ʙʠʜʘʡ ᴇʩʽʨʫ װʨʜʽʩʽ ץʘʪʘש ʘʫʘ-ʨʘʡʳ ʞʘסʜʘʡʳʥʜʘ ʞװʟʝʛʝ ʘʩʳʨʳʣʘʜʳ. ʆʩʳסʘʥ 

ʦʨʘʡ, סʘʣʳʤʜʘʨ ʤʝʥ ʙʠʜʘʡ ᴇʩʽʨʫʰʽʣʝʨ ʩʦʣʪװʩʪʽʢ ʘʡʤʘץʪʘ ʞʘʟʜʳץ ʙʠʜʘʡʜʳ ʜʝʨ ʢʝʟʽʥʜʝ 

ʝʤʝʩ, ʢʝʰʽʨʝʢ ʝʛʫ ץʘʞʝʪʪʽʣʽʛʽ ʪʫʨʘʣʳ ʞʘשʩʘץ ʧʽʢʽʨʛʝ ʢʝʣʽʧ, ᴇʩʽʤʜʽʢʪʝʨʜʽש ʜʘʤʫʳʥʳש 

çʪװʧʪʝʥʫ ï ʩʘʙʘץʪʳײ שʟʘʨʫʳè ʢʝʟʝשʽʥ ʞʘʟסʳ ʞʘʫʳʥ-ʰʘʰʳʥʤʝʥ ʩᴅʡʢʝʩʪʝʥʜʽʨʛʝʥ [13].  

ɹײʣ ʤʘץʘʣʘʥʳש ʥʝʛʽʟʛʽ ʤʘץʩʘʪʳ פʘʟʘץʩʪʘʥʥʳש ʙʘʪʳʩ ᴇשʽʨʽʥʜʝ ʞʘʟʜʳץ ʙʠʜʘʡʜʳש 

ʞʘשʘ ʩʦʨʪʪʘʨʳʥ ʪʘשʜʘʧ, ʙʘסʘʣʘʫ, ʦʣʘʨʜʳש ʘʛʨʦʥʦʤʠʷʣʳץ ץʘʩʠʝʪʪʝʨʽʥ, ʙʝʡʽʤʜʝʣʛʽʰʪʽʛʽʥ, 

ʘʫʨʫʣʘʨסʘ ʞᴅʥʝ ץʦʣʘʡʩʳʟ ʞʘסʜʘʡʣʘʨסʘ ʪᴇʟʽʤʜʽʣʽʛʽʥ ʟʝʨʪʪʝʫ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɿʝʨʪʪʝʫ 

ʞײʤʳʩʪʘʨʳ ʜᴅʩʪװʨʣʽ ʞᴅʥʝ ʞʘשʘ ʩʦʨʪʪʘʨʜʳ ʩʘʣʳʩʪʳʨʫ ʘʨץʳʣʳ ʞװʨʛʽʟʽʣʤʝʢ.  

ʄʘʪʝʨʠʘʣʜʘʨ ʤʝʥ ᴅʜʽʩʪʝʤʝʣʝʨ. ɿʝʨʪʪʝʫʣʝʨ ʙʘʨʳʩʳʥʜʘ ʩʦʨʪʪʘʨʜʳ ʰʘʨʫʘʰʳʣʳץ-

ʪʳײץ ץʥʜʳ ʙʝʣʛʽʣʝʨʽ ʥʝʛʽʟʽʥʜʝ ʙʘסʘʣʘʫ װʰʽʥ ʤʝʤʣʝʢʝʪʪʽʢ ʩʦʨʪ ʩʳʥʘʫ ᴅʜʽʩʪʝʨʽ ʧʘʡʜʘʣʘ-

ʥʳʣʜʳ [14]. ᴆʩʽʤʜʽʢʪʝʨʜʽש ʚʝʛʝʪʘʮʠʷʣʳץ ʢʝʟʝשʜʝʨʽʥʜʝʛʽ ʙʘץʳʣʘʫʣʘʨ ʤʝʥ ʝʩʝʧʪʝʫʣʝʨ ᴇʥʽʤʜʽ 

ʞʠʥʘʫʜʘʥ ʢʝʡʽʥ ʜʝ ʞװʨʛʽʟʽʣʝʪʽʥ ʙʦʣʘʜʳ. ɹײʣ ʙʘץʳʣʘʫʣʘʨ ʬʝʥʦʣʦʛʠʷʣʳץ ʜʝʨʝʢʪʝʨʜʽ, 

 ʘ ʪᴇʟʽʤʜʽʣʽʢʪʽסʘʣʘʫ, ʞʘʧʳʨʳʣʫסʚʠʟʫʘʣʜʳ ʙʘ ץʘ ʪᴇʟʽʤʜʽʣʽʢʪʽ 5 ʙʘʣʣʜʳץץʰʳʣʳץʘסʨײץ

ʙʘסʘʣʘʫ, ʩʘʙʘץʪʘʨʳʥʳש ʰʘʤʘʜʘʥ ʪʳʩ ʪײʨʫʳ ʢʝʟʽʥʜʝ ʤʘʩʘץʪʘʨʜʳש ʪᴇʛʽʣʫʽ ʤʝʥ ʩʘʣʙʳʨʘʫʳʥ 

ʪʘʣʜʘʫ, ʝʛʽʥ ײץʨʳʣʳʤʳʥ ʟʝʨʪʪʝʫ ʞᴅʥʝ 1000 ʜᴅʥʥʽש ʩʘʣʤʘסʳʥ ʘʥʳץʪʘʫʜʳ ץʘʤʪʠʜʳ. 

ʕʢʩʧʝʨʠʤʝʥʪʪʽʢ ʤᴅʣʽʤʝʪʪʝʨʜʽ ʩʪʘʪʠʩʪʠʢʘʣʳץ ᴇשʜʝʫ ɹ.ɸ. ɼʦʩʧʝʭʦʚ [15] AGROS-1 

ʙʘסʜʘʨʣʘʤʘʩʳʥʳש ʢᴇʤʝʛʽʤʝʥ ʢʦʤʧʴʶʪʝʨʜʝ (2.09-2.11/1993-2009 ʥײʩץʘʩʳ; ʘʚʪʦʨʣʘʨ ʉ.ʇ. 

ʄʘʨʪʳʥʦʚ, ʅ.ʅ. ʄʫʩʠʥ, ʊ.ɺ. ʂʫʣʘʛʠʥʘ); Statist 1, Statist 2 (2005/2012 ʥײʩץʘʩʳ, ʘʚʪʦʨʳ ʀ.ʌ. 

ʉʧʠʚʘʢ-ʃʘʚʨʦʚ) ʞװʨʛʽʟʽʣʜʽ. 

ʅᴅʪʠʞʝʣʝʨ ʤʝʥ ʪʘʣץʳʣʘʫʣʘʨ. ɸץʪᴇʙʝ ʛʠʜʨʦʤʝʪ ʦʨʪʘʣʳסʳʥʳש ʞᴅʥʝ çɸץʪᴇʙʝ ʘʫʳʣ 

ʰʘʨʫʘʰʳʣʳסʳ ʪᴅʞʽʨʠʙʝ ʩʪʘʥʮʠʷʩʳè ɾʐʉ ʤʝʪʝʦʧʦʩʪʳʥʳש ʜʝʨʝʢʪʝʨʽʥʝ ʩᴅʡʢʝʩ ʟʝʨʪʪʝʫ 

ʞװʨʛʽʟʽʣʛʝʥ ʞʳʣʜʘʨʳ ʪᴅʞʽʨʠʙʝʣʽʢ ʫʯʘʩʢʝʜʝ ʪװʩʢʝʥ ʞʘʫʳʥ-ʰʘʰʳʥ ʤᴇʣʰʝʨʽ ʞᴅʥʝ 

ʪʝʤʧʝʨʘʪʫʨʘʣʳץ ʨʝʞʠʤ ʙʦʡʳʥʰʘ ʢװʨʪ ʝʨʝʢʰʝʣʝʥʜʽ. ʊᴅʞʽʨʠʙʝʣʽʢ ʫʯʘʩʢʝʜʝ 2022 ʞʳʣʜʳש 

 ʥʦʨʤʘʜʘʥ 3,5 ʤʤ-ʛʝ ʢʝʤ, ʥʝ ʙʘʨʳ 73,5 ץʘʨʘʰʘ  ʘʡʣʘʨʳʥʜʘ ʦʨʪʘʰʘ ʢᴇʧʞʳʣʜʳץ-ʡʝʢװʳʨʢץ

ʤʤ  ʞʘʫʳʥ-ʰʘʰʳʥ ʪװʩʪʽ. פʳʩץʳ ʘʡʣʘʨʜʘ ʪװʩʢʝʥ ʞʘʫʳʥ-ʰʘʰʳʥ ʤᴇʣʰʝʨʽ: ʞʝʣʪʦץʩʘʥʜʘ 

19,9 ʤʤ, ץʘשʪʘʨʜʘ 39 ʤʤ ʞᴅʥʝ ʘץʧʘʥʜʘ 37 ʤʤ. ɾʘʣʧʳ ץʳʩץʳ װʰ ʘʡʜʘ 95,9 ʤʤ ʞʘʫʳʥ-

ʰʘʰʳʥ ʪװʩʪʽ. ɹײʣ ʢᴇʨʩʝʪʢʽʰ ʦʨʪʘʰʘ ʢᴇʧʞʳʣʜʳץ ʜʝʨʝʢʪʝʨʜʝʥ 29,9 ʤʤ-ʛʝ ʞʦסʘʨʳ. 

ʊײʨʘץʪʳ ץʘʨ ʞʘʤʳʣסʳʩʳ 2022 ʞʳʣʜʳש ʞʝʣʪʦץʩʘʥ ʘʡʳʥʳש ʦʨʪʘʩʳʥʘʥ ʙʘʩʪʘʧ 2023 

ʞʳʣʜʳץ שʘשʪʘʨ ʘʡʳʥʳש ʙʘʩʳʥʜʘ ץʘʣʳʧʪʘʩʪʳ. פʘʨ ʞʘʤʳʣסʳʩʳʥʳץ שʘʣʳשʜʘʫʳ 2022 

ʞʳʣʜʳץ  שʘʨʘʰʘ, ʞʝʣʪʦץʩʘʥ ʘʡʣʘʨʳʥʜʘסʳ ʞᴅʥʝ 2023 ʞʳʣʜʳץ שʘשʪʘʨ, ʘץʧʘʥ ʘʡʣʘʨʳʥʜʘסʳ 

ʞʘʫסʘʥ ʞʘʫʳʥ-ʰʘʰʳʥ ʝʩʝʙʽʥʝ ʙʘʡʣʘʥʳʩʪʳ ʙʦʣʜʳ. פʘʨʜʳש ʤʘʢʩʠʤʘʣʜʳ ץʘʣʳשʜʳסʳ 40-50 

ʩʤ-ʛʝ ʜʝʡʽʥ 2023 ʞʳʣʜʳש ʘץʧʘʥ ʘʡʳʥʜʘ ʪʽʨʢʝʣʜʽ. ɾʘʣʧʳ ʘʣסʘʥʜʘ, 2023 ʞʳʣʜʳש ʢᴇʢʪʝʤʛʽ 

(ʥʘʫʨʳʟ-ʩᴅʫʽʨ-ʤʘʤʳʨ) ʘʡʣʘʨʳʥʜʘ ʰʘʤʘʤʝʥ 74 ʤʤ ץʘʨ ʤʝʥ ʞʘשʙʳʨ  ʪװʨʽʥʜʝ ʞʘʫʳʥ-ʰʘʰʳʥ 

ʪװʩʪʽ, ʙײʣ ʢᴇʧʞʳʣʜʳץ ʦʨʪʘʰʘ ʜʝʨʝʢʧʝʥ (73 ʤʤ) ʪʫʨʘ ʩᴅʡʢʝʩ ʢʝʣʜʽ. 

ʂװʟʛʽ ʞᴅʥʝ ץʳʩץʳ ʘʡʣʘʨʜʘ (ʞʝʣʪʦץʩʘʥ ʤʝʥ ץʘשʪʘʨʜʘʥ ʙʘʩץʘ) ʪʝʤʧʝʨʘʪʫʨʘ 0,9-ʜʘʥ 

2,3Áʉ-ץʘ ʜʝʡʽʥʛʽ ʢᴇʧʞʳʣʜʳץ ʦʨʪʘʰʘ ʤᴅʥʜʝʨʜʝʥ ʪײʨʘץʪʳ ʪװʨʜʝ ʘʩʳʧ ʦʪʳʨʜʳ. ʅʘʫʨʳʟ ʙʝʥ 

ʩᴅʫʽʨ ʘʡʣʘʨʳʥʜʘ ʘʫʘ ʪʝʤʧʝʨʘʪʫʨʘʩʳʥʳש ʢװʥʜʽʟʛʽ ʞᴅʥʝ ʪװʥʛʽ ʤᴅʥʜʝʨʽ ᴅʜʝʪʪʝʛʽʜʝʥ ʞʦסʘʨʳ 

ʝʢʝʥʽ ʙʘʡץʘʣʜʳ. ʅʘʫʨʳʟʜʘ ʦʨʪʘʰʘ ʪʝʤʧʝʨʘʪʫʨʘ +9,62Áʉ, ʩᴅʫʽʨʜʝ +5,89Áʉ ʜʝʡʽʥ ʢᴇʪʝʨʽʣʽʧ, 

ʤʘʢʩʠʤʘʣʜʳ ʢᴇʨʩʝʪʢʽʰʪʝʨ 23-28Áʉ ʘʨʘʩʳʥʜʘ ʙʦʣʜʳ.  

2022 ʞʳʣסʳ ץʳʨʢװʡʝʢʪʝʥ 2023 ʞʳʣסʳ ʥʘʫʨʳʟסʘ ʜʝʡʽʥʛʽ ʢʝʟʝשʜʝ ɸץʪᴇʙʝ ʦʙʣʳʩʳʥʜʘ 

 ʧʘʡʜʘ שʙʦʡʳʥʰʘ ʜʘ, ʦʥʳ ץʘʫʤʘ שʜʘʡ ʞʘʫʳʥ-ʰʘʰʳʥʥʳסʞʘ ץʘʥ ʤʝʪʝʦʨʦʣʦʛʠʷʣʳץʘʣʳʧʪʘʩץ

ʙʦʣʫ ʢʝʟʝשʜʝʨʽʥʜʝ ʜʝ  ᴇʪʝ ʙʽʨʢʝʣʢʽ ʝʤʝʩ ʪʘʨʘʣʫʳʥʘʥ ʪײʨʘʪʳʥ ʜʘʣʘʣʳץ ʞᴅʥʝ ײץʨסʘץ ʜʘʣʘʣʳץ 

ʘʡʤʘץʪʘʨʳʥʳש ʝʨʝʢʰʝʣʽʢʪʝʨʽʥ ʘʡץʳʥ ʩʠʧʘʪʪʘʡʜʳ. 

ʆʙʣʳʩ ʙʦʡʳʥʰʘ ʘʫʳʣ ʰʘʨʫʘʰʳʣʳץ ʞʳʣʳʥʳש ʞʝʪʽ ʘʡʳʥʜʘ ʞʘשʙʳʨ ʤʝʥ ץʘʨʜʳש 

ʞʘʣʧʳ ʤᴇʣʰʝʨʽ ʢᴇʢʪʝʤʛʽ ʝʛʽʩ ʥʘʫץʘʥʳʥʳש ʙʘʩʳʥʜʘ 164,1 ʤʤ-ʛʝ ʞʝʪʪʽ, ʙײʣ ʢʝʟʝשʥʽש 

ʢᴇʧʞʳʣʜʳץ ʦʨʪʘʰʘ ʢᴇʨʩʝʪʢʽʰʽʥʝʥ 16,7 ʤʤ ʞʦסʘʨʳ. ʉʦסשʳ ʞʳʣʜʘʨʳ ʙײʣ ʢᴇʨʩʝʪʢʽʰʪʝʨ 
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2020 ʞʳʣʳ 118,6 ʤʤ, 2021 ʞʳʣʳ 121,8 ʤʤ, 2022 ʞʳʣʳ 156,3 ʤʤ ʙʦʣʳʧ ʪʽʨʢʝʣʜʽ.  

2022 ʞʳʣʜʳץ שʳʨʢװʡʝʛʽʥʝʥ 2023 ʞʳʣʜʳש ʥʘʫʨʳʟʳʥʘ ʜʝʡʽʥ ɸץʪᴇʙʝ ʦʙʣʳʩʳʥʳש 

ᴅʨʪװʨʣʽ ʘʫʜʘʥʳʥʜʘסʳ ʤʝʪʝʦʨʦʣʦʛʠʷʣʳץ ʩʪʘʥʮʠʷʣʘʨʜʳש ʜʝʨʝʢʪʝʨʽ ʙʦʡʳʥʰʘ ʞʘʫʳʥ-ʰʘʰʳʥ 

ʤᴇʣʰʝʨʽ ʝʜᴅʫʽʨ ᴇʟʛʝʨʽʧ ʦʪʳʨסʘʥ. ʄʳʩʘʣʳ, ʓʨסʳʟ, ʐʘʣץʘʨ, ɹʘʡסʘʥʠʥ, ʄסײʘʣʞʘʨ 

ʘʫʜʘʥʜʘʨʳʥʜʘ ʞʘʫʳʥ-ʰʘʰʳʥ ʢᴇʣʝʤʽ 84-ʪʝʥ 120 ʤʤ-ʛʝ ʜʝʡʽʥ ʙʦʣʜʳ, ʙײʣ ʦʣʘʨʜʳש ʦʨʪʘʰʘ 

ʢᴇʧʞʳʣʜʳץ ʦʙʣʳʩʪʳץ ʥʦʨʤʘʣʘʨʳʤʝʥ ʩᴅʡʢʝʩ ʥʝʤʝʩʝ ʩᴅʣ ʪᴇʤʝʥ ʢᴇʨʩʝʪʢʽʰ. 150-ʜʝʥ 200 ʤʤ-

ʛʝ ʜʝʡʽʥʛʽ ʞʘʫʳʥ-ʰʘʰʳʥ ᴇʟʛʝ ʘʫʜʘʥʜʘʨʜʘ ʜʘ ʙʘʡץʘʣʜʳ. 

ɹײʣ ʢᴇʧʞʳʣʜʳץ ʦʨʪʘʰʘ ʥʦʨʤʘʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ 30...55 ʤʤ-ʛʝ ʞʦסʘʨʳ ʜʝשʛʝʡʜʝ 

ʞʘʫʳʥ-ʰʘʰʳʥ ʪװʩʢʝʥʽʥ ʢᴇʨʩʝʪʝʜʽ. ɸʪʘʣסʘʥ ʢʝʟʝש ʽʰʽʥʜʝ ʝש ʢᴇʧ ʳʣסʘʣʜʳʣʳפ ץʘʨסʘʣʳ 

ʘʫʜʘʥʳʥʜʘ ï 235,4 ʤʤ (ʥʦʨʤʘסʘ +24 ʤʤ) ʪʽʨʢʝʣʩʝ, ʄᴅʨʪᴇʢ ʘʫʜʘʥʳʥʜʘ ï 217 ʤʤ (+20 ʤʤ), 

ʍʨʦʤʪʘʫ ʘʫʜʘʥʳʥʜʘ ï 208 ʤʤ (+23 ʤʤ) ʞᴅʥʝ ɸץʪᴇʙʝ ץʘʣʘʩʳʥʳש ʘʫʳʣʜʳץ ʦʢʨʫʛʪʝʨʽʥʜʝ 

(ɸʣʤʘʪʳ ʤʝʥ ɸʩʪʘʥʘ ʘʫʜʘʥʜʘʨʳʥʜʘ) ï 238 ʤʤ (+50 ʤʤ) ʘʥʳץʪʘʣʜʳ. 

ɸץʪᴇʙʝ ʦʙʣʳʩʳʥʜʘסʳ 2023 ʞʳʣסʳ ץʳʨʢװʡʝʢʪʝʥ 2024 ʞʳʣסʳ ʥʘʫʨʳʟסʘ ʜʝʡʽʥʛʽ 

ʢʝʟʝשʜʝʛʽ ʤʝʪʝʦʨʦʣʦʛʠʷʣʳץ ʞʘסʜʘʡ ʦʙʣʳʩʪʳש ʜʘʣʘʣʳײץ ,ץʨסʘץ ʜʘʣʘʣʳץ ʞᴅʥʝ ʰᴇʣʝʡʪʪʽ 

ʘʡʤʘץʪʘʨʳʥʳש ʝʨʝʢʰʝʣʽʢʪʝʨʽʥ ʪʦʣʳץʪʘʡ ʩʠʧʘʪʪʘʜʳ. ʄʝʪʝʦʨʦʣʦʛʠʷʣʳץ ʞʘסʜʘʡʣʘʨʜʳ 

ʟʝʨʜʝʣʝʫ, ʞʘʫʳʥ-ʰʘʰʳʥʥʳש ʘʫʤʘץʪʘʨ ʙʦʡʳʥʰʘ ʜʘ, ʦʣʘʨʜʳש ʪװʩʫ ʢʝʟʝשʜʝʨʽ ʙʦʡʳʥʰʘ ʜʘ 

ʙʽʨʢʝʣʢʽ ʝʤʝʩ ʝʢʝʥʽʥ ʘʡץʳʥ ʢᴇʨʩʝʪʪʽ. 

ɾʘʣʧʳ ʦʙʣʳʩ ʙʦʡʥrʰʘ ʢװʟʛʽ-ץʳʩץʳ ʘʡʣʘʨʜʘ ʞʘשʙʳʨ ʤʝʥ ץʘʨ ʪװʨʽʥʜʝʛʽ ʞʘʫʳʥ-

ʰʘʰʳʥʥʳש ʞʘʣʧʳ ʤᴇʣʰʝʨʽ 237,9 ʤʤ ײץʨʘʜʳ, ʙײʣ ʦʩʳ ʢʝʟʝשʜʝʛʽ ʢᴇʧʞʳʣʜʳץ ʦʨʪʘʰʘ 

ʜʝʨʢʝʪʝʨʜʝʥ 87,9 ʤʤ ʞʦסʘʨʳ. 2023 ʞʳʣʜʳץ שʳʨʢװʡʝʛʽʥʝʥ 2024 ʞʳʣʜʳש ʥʘʫʨʳʟʳʥʘ ʜʝʡʽʥʛʽ 

ʘʨʘʣʳץʪʘ ɸץʪᴇʙʝ ʦʙʣʳʩʳʥʳש ᴅʨʪװʨʣʽ ʘʫʳʣʰʘʨʫʘʰʳʣʳץ ʘʡʤʘץʪʘʨʳʥʜʘ ʦʨʥʘʣʘʩץʘʥ 

ʤʝʪʝʦʨʦʣʦʛʠʷʣʳץ ʩʪʘʥʮʠʷʣʘʨʜʳש ʤᴅʣʽʤʝʪʪʝʨʽ ʙʦʡʳʥʰʘ ʞʘʫʳʥ-ʰʘʰʳʥ ʤᴇʣʰʝʨʽ ʘʡʪʘʨץʪʘʡ 

ʝʨʝʢʰʝʣʝʥʜʽ. ɹײʣ ʨʝʪʪʝ ʦʨʪʘʰʘ ʪᴅʫʣʽʢʪʽʢ ʪʝʤʧʝʨʘʪʫʨʘʥʳש ʜʝשʛʝʡʽ ʙʘʨʣʳץ ʘʡʤʘץʪʘʨʜʘ 

ʞʦסʘʨʳ ʥʝʤʝʩʝ ʢᴇʧʞʳʣʜʳץ ʦʨʪʘʰʘ ʜʝʨʝʢʪʝʨ ʜʝשʛʝʡʽʥʜʝ ʙʦʣʜʳ. 

ʆʙʣʳʩʪʘ ʪײʨʘץʪʳ ץʘʨ ʞʘʤʳʣסʳʩʳʥʳץ שʘʣʳʧʪʘʩʫʳ 2023 ʞʳʣʜʳש ʞʝʣʪʦץʩʘʥ 

ʘʡʳʥʳש ʦʨʪʘʩʳ ï 2024 ʞʳʣʜʳץ שʘשʪʘʨ ʘʡʳʥʳש ʙʘʩʳʥʜʘ ʙʘʡץʘʣʜʳ. פʘʨ ʞʘʤʳʣסʳʩʳʥʳש 

 ʘסʘʥ ʞʘʫʳʥ-ʰʘʰʳʥסʩʘʥʜʘ ʞʘʫץʳʥʜʘ, ʞʝʣʪʦסʘʷ  שʘʨʘʰʘʥʳץ ʘʨʪʫʳ שʳʥʳסʜʳשʘʣʳץ

ʙʘʡʣʘʥʳʩʪʳ ʙʦʣʜʳ, ʘʣ ʦʥʳש ʙʝʣʩʝʥʜʽ ʞʠʥʘʣʫʳ 2024 ʞʳʣʜʳץ  שʘשʪʘʨ-ʘץʧʘʥ ʘʡʣʘʨʳʥʜʘ 

ʙʝʣʩʝʥʜʽ ʪװʨʜʝ ʞʘʣסʘʩʪʳ. ʆʙʣʳʩʪʳש ʥʝʛʽʟʛʽ ʘʩʪʳץ ʩʝʙʝʪʽʥ ʘʫʜʘʥʜʘʨʳʥʜʘ ʘץʧʘʥ ʘʡʳʥʳש  

ʩʦשʳʥʘ ץʘʨʘʡ ץʘʣʳʧʪʘʩץʘʥ ץʘʨ ʞʘʤʳʣסʳʩʳʥʳש ʤʘʢʩʠʤʘʣʜʳ ʙʠʽʢʪʽʛʽ ʘʫʳʩʧʘʣʳ ʝʛʽʩ 

ʘʣץʘʧʪʘʨʳ ʤʝʥ ʫʯʘʩʢʝʣʝʨʝʽʥʽש ʛʝʦʣʦʢʘʮʠʷʣʘʨʳ ʤʝʥ ʤʠʢʨʦʨʝʣʴʝʬʪʽʢ ʝʨʝʢʰʝʣʽʢʪʝʨʽʥʝ 

ʙʘʡʣʘʥʳʩʪʳ ï 25-30-ʜʘʥ 40-50 ʩʤ-ʛʝ ʜʝʡʽʥ ʞʝʪʪʽ. ʂᴇʢʪʝʤʜʝ ʪʝʤʧʝʨʘʪʫʨʘʥʳש ʙʝʣʩʝʥʜʽ 

ʢᴇʪʝʨʽʣʫʽʥʽש ʙʘʩʪʘʣʫʳʤʝʥ çפʘʟɻʠʜʨʦʤʝʪè ʈʄʂ ɸץʪᴇʙʝ ʬʠʣʠʘʣʳʥʳש ʤᴅʣʽʤʝʪʪʝʨʽ 

ʙʦʡʳʥʰʘ ʦשʪװʩʪʽʢ ʦʙʣʳʩʪʘʨʜʘ ʥʘʫʨʳʟ ʘʡʳʥʳש ʙʽʨʽʥʰʽ ʦʥʢװʥʜʽʛʽʥʜʝ ץʘʨ ʝʨʫʜʽש ʙʘʩʪʘʣʫʳ 

ʙʘʡץʘʣʜʳ, ʘʣ ʥʝʛʽʟʛʽ ʘʩʪʳץ ʝʛʝʪʽʥ ʘʫʜʘʥʜʘʨʜʘ ʦʣ ʥʘʫʨʳʟʜʳװ שʰʽʥʰʽ ʦʥʢװʥʜʽʛʽʥʽש ʩʦשʳʥʘʥ 

ʙʝʣʩʝʥʜʽ ʙʦʣʜʳ.  

2024 ʞʳʣʜʳש ʢᴇʢʪʝʤʽʥʜʝ ʢװʥʜʽʟʛʽ ʦש ʪʝʤʧʝʨʘʪʫʨʘʣʘʨʜʳץ שʘʨץʳʥʜʳ ʞʦסʘʨʣʘʫʳ, ʝש 

ʙʘʩʪʳʩʳ ʪװʥʛש ʦש ʪʝʤʧʝʨʘʪʫʨʘʣʘʨ ʝʨʽʛʝʥ ץʘʨ ʩʫʳʥʳש ʘסʳ ʢʝʪʫʽʥʝ ʳץʧʘʣ ʝʪʽʧ, ʪʦʧʳʨʘץ 

ʞʘʤʳʣסʳʩʳ ʤʝʥ ʝʛʽʩʪʽʢ ʧʨʦʬʠʣʴʜʝʨʽʥʝ ʟʠʷʥʳʥ ʢʝʣʪʽʨʜʽ. ʂᴇʙʽʥʝʩʝ ʙײʣ ʘʫʳʣʰʘʨʫʘʰʳʣʳץ 

ʘʣץʘʧʪʘʨʳʥʳש ʪᴇʙʝʣʽ ʨʝʣʴʝʬʽ ʙʘʩʳʤ ʘʫʜʘʥʜʘʨ ʤʝʥ ʰʘʨʫʘʰʳʣʳץʪʘʨסʘ ʪᴅʥ ʞᴅʥʝ ᴇʟʝʢʪʽ 

ʙʦʣʜʳ. 2024 ʞʳʣסʳ ʥʘʫʨʳʟ (19,9 ʤʤ) ʞᴅʥʝ ʩᴅʫʽʨ (33 ʤʤ) ʘʡʣʘʨʳʥʜʘ ʪᴅʞʽʨʠʙʝʣʽʢ ʫʯʘʩʢʝʜʝ 

 ʦʨʪʘʰʘ ץʣ ʢᴇʧʞʳʣʜʳײʨʽʥʜʝ 53,2 ʤʤ ʞʘʫʳʥ-ʰʘʰʳʥ ʙʦʣʜʳ, ʙװʙʳʨ ʪשʘʨ ʤʝʥ ʞʘץ

ʢᴇʨʩʝʪʢʽʰʪʝʨʜʝʥ ʞʦסʘʨʳ (ʥʘʫʨʳʟʜʘ +21 ʤʤ, ʩᴅʫʽʨʜʝ +23 ʤʤ) ʝʢʝʥʽʥ ʙʘʡץʘʪʪʳ. çɸץʪᴇʙʝ 

ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ ʪᴅʞʽʨʠʙʝ ʩʪʘʥʮʠʷʩʳè ɾʐʉ-ʥʽש ʪᴅʞʽʨʠʙʝʣʽʢ ʞᴅʥʝ ʪץײʳʤʜʳץ 

ʝʛʽʩʪʽʢʪʝʨʽʥʜʝ ʤʘʤʳʨ ʘʡʳʥʜʘ ʞʘʫסʘʥ ʞʘʫʳʥ-ʰʘʰʳʥ ʤᴇʣʰʝʨʽ 25,5 ʤʤ (ʥʦʨʤʘסʘ ץʘʨʘסʘʥʜʘ 

3,5 ʤʤ ʢʝʤ) ʙʦʣʳʧ, ʩʦʥʳ70% ש-ʜʘʥ ʘʩʪʘʤʳ ʦʨʪʘʰʘ ʘʡʣʳץ ʪʝʤʧʝʨʘʪʫʨʘ 17,08Áʉ (ʥʦʨʤʘʜʘʥ 

+2,58Áʉ ʞʦסʘʨʳ) ʢʝʟʽʥʜʝ 1-ʰʽ ʦʥʢװʥʜʽʢʪʽש ʩʦשʳʥʘ ʪװʩʽʧ ʦʪʳʨʜʳ. 

ʄʘʫʩʳʤ ʘʡʳʥʜʘ (18-25.06. ʢʝʟʝשʽʥʜʝ) 26,2 ʤʤ ʞʘʫʳʥ-ʰʘʰʳʥ ʪװʩʪʽ, ʙײʣ ʘʡʣʳץ 

ʥʦʨʤʘʜʘʥ 20%-סʘ ʢʝʤ, ʩʦʥʳʤʝʥ ץʘʪʘʨ ʦʨʪʘʰʘ ʪʝʤʧʝʨʘʪʫʨʘ 21,76Áʉ ʰʝʛʽʥʜʝ ʙʦʣʜʳ, ʙײʣ 

ʢᴇʧʞʳʣʜʳץ ʦʨʪʘʰʘ ʜʝʨʝʢʪʝʨʜʝʥ 2,16Áʉ-ץʘ ʞʦסʘʨʳ, ʘʣ ʘʙʩʦʣʶʪʪʽʢ ʢᴇʨʩʝʪʢʽʰʪʝʨ 35-37Áʉ 
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ʘʨʘʣʳסʳʥʜʘ ʙʦʣʜʳ. ʐʽʣʜʝ ʘʡʳʥʜʘ ʦʩʳʥʜʘʡ ʢᴇʨʩʝʪʢʽʰʪʝʨ 37,5 ʤʤ (12-20.06. ʘʨʘʣʳסʳʥʜʘ 

ʞʘʫʳʥ-ʰʘʰʳʥʥʳ90% ש-ʳ ʥʦʨʤʘסʘ +50%) ʙʦʣʳʧ, ʞʘʣʧʳ ʪʝʤʧʝʨʘʪʫʨʘʣʳץ ʬʦʥ 24,46Áʉ 

ʞᴅʥʝ ʘʙʩʦʣʶʪʪʽ ʤᴅʥʜʝʨ 41-42,3Áʉ ʘʨʘʣʳסʳʥʜʘ ʪʽʨʢʝʣʜʽ. ɹײʣ, ɸץʪᴇʙʝ ʛʠʜʨʦʤʝʪ 

ʦʨʪʘʣʳסʳʥʳש ʤᴅʣʽʤʝʪʪʝʨʽ ʙʦʡʳʥʰʘ, ʙʘץʳʣʘʫ ʞװʨʛʽʟʽʣʛʝʥ ʙʘʨʣʳץ ʞʳʣʜʘʨʜʘסʳ ʨʝʢʦʨʜʪʳץ 

ʢᴇʨʩʝʪʢʽʰʪʝʨ ʝʜʽ. 

ʊʘʤʳʟ ʘʡʳʥʳ1 ש-ʰʽ (25,05Áʉ) ʞᴅʥʝ 2-ʰʽ (24,36Áʉ) ʦʥʢװʥʜʽʢʪʝʨʽʥʽש ʪʝʤʧʝʨʘʪʫʨʘʣʳץ 

ʬʦʥʳ ʘʡʪʘʨʣʳץʪʘʡ ʞʦסʘʨʳ ʙʦʣʜʳ. ɹײʣ ʢʝʟʝשʜʝʨʜʽײ שʟʘץʪʳסʳ ʘʙʩʦʣʶʪʪʽʢ ʪʝʤʧʝʨʘʪʫʨʘ 32-

34Áʉ ʘʨʘʩʳʥʜʘ ʙʦʣʜʳ. ʊʘʤʳʟ ʘʡʳʥʳש ʘʣסʘʰץʳ ʝʢʽ ʦʥʢװʥʜʽʛʽʥʜʝ ʞʘʣʧʳ 4,2 ʤʤ סʘʥʘ ʞʘʫʳʥ-

ʰʘʰʳʥ ʞʘʫʜʳ, ʘʣ װʰʽʥʰʽ ʦʥʢװʥʜʽʢʪʝ ʦʨʪʘʰʘ ʪᴅʫʣʽʢʪʽʢ ʪʝʤʧʝʨʘʪʫʨʘ 10-15Áʉ ʘʨʘʣʳסʳʥʜʘ 

ʙʦʣʳʧ, 34 ʤʤ-ʜʝʥ ʘʩʪʘʤ ʞʘʫʳʥ-ʰʘʰʳʥ ʪװʩʪʽ. ɹײʣ ʞʘסʜʘʡ ʘʩʪʳץʪʳש ᴇʥʽʤʽʥʽש 

 ʳסʳ ʘʡʣʘʨʜʘץʳʩץ ʟʛʽ ʞᴅʥʝװʳ ʢסʞʳʣʜʘʨʜʘ 2023-2024 .ץʘʣʳʧʪʘʩʫʳʥʘ ᴅʩʝʨ ʝʪʢʝʥ ʞʦץ

ʪʝʤʧʝʨʘʪʫʨʘʣʳץ ʬʦʥ (ʘץʧʘʥʜʳ ʝʩʢʝʨʤʝʛʝʥʜʝ) ʢᴇʧʞʳʣʜʳץ ʦʨʪʘʰʘ ʢᴇʨʩʝʪʢʽʰʪʝʨʜʝʥ 1,3Áʉ-

ʜʝʥ 2,4-2,5Áʉ-ʢʝ ʜʝʡʽʥ ʪײʨʘץʪʳ ʪװʨʜʝ ʞʦסʘʨʳ ʙʦʣʜʳ; ץʘʨʘʰʘʜʘ ʪʝʤʧʝʨʘʪʫʨʘ 6,18Áʉ-ץʘ 

ʜʝʡʽʥ ʞʝʪʪʽ.  

ɸʣ 2024 ʞʳʣʜʳש ʥʘʫʨʳʟ ʞᴅʥʝ ʩᴅʫʽʨ ʘʡʣʘʨʳʥʜʘ ʢװʥʜʽʟʛʽ ʞᴅʥʝ ʪװʥʛʽ ʘʫʘ 

ʪʝʤʧʝʨʘʪʫʨʘʩʳʥʳץ שʘʨץʳʥʜʳ ᴇʩʫʽ ʙʘʡץʘʣʜʳ, ʥʘʫʨʳʟʜʘ +3,30Áʉ, ʩᴅʫʽʨʜʝ +9,21Áʉ ʦʨʪʘʰʘ 

ʢᴇʧʞʳʣʜʳץ ʢᴇʨʩʝʪʢʽʰʪʝʨʜʽ ʘʩʳʨʜʳ. ʆʩʳʥʳש ʩʘʣʜʘʨʳʥʘʥ, ʜᴅʥʜʽ ʜʘץʳʣʜʘʨ, ᴅʩʽʨʝʩʝ ʞʘʟʜʳץ 

ʙʠʜʘʡ 2023 ʞʳʣסʳ ʚʝʛʝʪʘʮʠʷʣʳץ ʢʝʟʝשʜʝ ʪװʪʽʢʪʝʥʫ, ʛװʣʜʝʥʫ-ʪʦʟʘשʜʘʥʫ ʞᴅʥʝ ʜᴅʥʥʽש 

ʪʦʣʳʩʫ ʩʠʷץʪʳ ʘʩʘ ʩʝʟʽʤʪʘʣ ʬʝʥʦʣʦʛʠʷʣʳץ ʢʝʟʝשʜʝʨʜʝ ײʟʘץ ʫʘץʳʪ ʙʦʡʳ ʩʦʟʳʣסʘʥ 

ʪʝʤʧʝʨʘʪʫʨʘʣʳץ ʩʪʨʝʩʩ ʞʘסʜʘʡʳʥʜʘ ʙʦʣʜʳ. ʅᴅʪʠʞʝʩʽʥʜʝ, ʞʘʟʜʳץ ʙʠʜʘʡʜʳש ʢᴇʧʪʝʛʝʥ 

ʩʦʨʪʪʘʨʳʥʜʘ ʤʘʩʘץʪʘʨʜʳש ʙʦʩ ʙʦʣʫʳ ʞᴅʥʝ ʜᴅʥʜʝʨʜʽש ʰᴇʧʝʢʪʽʣʽʛʽ ʙʘʡץʘʣʜʳ. çɸץʪᴇʙʝ ʘʫʳʣ 

ʰʘʨʫʘʰʳʣʳסʳ ʪᴅʞʽʨʠʙʝ ʩʪʘʥʮʠʷʩʳè ɾʐʉ ʤʝʪʝʦʧʦʩʪʳʥʳש ʜʝʨʝʢʪʝʨʽ ʙʦʡʳʥʰʘ, 2022-2023 

ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ ʞʳʣʳʥʜʘ ץʳʨʢװʡʝʢʪʝʥ ʪʘʤʳʟסʘ ʜʝʡʽʥʛʽ ʘʨʘʣʳץʪʘ 365 ʤʤ ʞʘʫʳʥ-

ʰʘʰʳʥ ʪװʩʪʽ, ʙײʣ ʢᴇʧʞʳʣʜʳץ ʙʘץʳʣʘʫʣʘʨʜʘʥ 68 ʤʤ ʘʨʪʳ2023 .ץ ʞʳʣסʳ ʚʝʛʝʪʘʮʠʷʣʳץ 

ʢʝʟʝשʜʝ ʞʘʟʜʳץ ʙʠʜʘʡʜʳש ʝʨʪʝ ʞᴅʥʝ ʦʨʪʘ ʤʝʨʟʽʤʜʝ ʧʽʩʝʪʽʥ ʬʦʨʤʘʣʘʨʳʥʘ 64-68 ʤʤ, ʢʝʰ 

ʧʽʩʝʪʽʥ ʬʦʨʤʘʣʘʨʳʥʘ 100 ʤʤ-ʜʝʥ ʘʩʪʘʤ ʞʘʫʳʥ-ʰʘʰʳʥ ʪװʩʪʽ. 

çɸץʪᴇʙʝ ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ ʪᴅʞʽʨʠʙʝ ʩʪʘʥʮʠʷʩʳè ɾʐʉ-ʥʽש ʪᴅʞʽʨʠʙʝʣʽʢ ʞᴅʥʝ 

ʪץײʳʤ ʰʘʨʫʘʰʳʣʳסʳ ʝʛʽʩʪʽʢʪʝʨʽʥʜʝ ʤʘʤʳʨ ʘʡʳʥʜʘ ʞʘʫʳʥ-ʰʘʰʳʥ ʤᴇʣʰʝʨʽ 9,2 ʤʤ-ʛʝ 

ʞʝʪʪʽ, ʙײʣ ʥʦʨʤʘʪʠʚʪʝʥ 19,8 ʤʤ-ʛʝ ʪᴇʤʝʥ. ʆʥʳס-70% שʘ ʞʫʳסʳ ʘʡʜʳש ʙʽʨʽʥʰʽ 

ʦʥʢװʥʜʽʛʽʥʜʝ ʦʨʪʘʰʘ ʘʡʣʳץ ʪʝʤʧʝʨʘʪʫʨʘ 13,12Áʉ ʙʦʣסʘʥʜʘ (ʥʦʨʤʘʜʘʥ ï 1,38Áʉ) ʪʽʨʢʝʣʜʽ. 

ʄʘʫʩʳʤ ʘʡʳʥʳש ʘʣסʘʰץʳ ʝʢʽ ʦʥʢװʥʜʽʛʽʥʜʝ 66,9 ʤʤ ʞʘʫʳʥ-ʰʘʰʳʥ ʞʘʫʜʳ, ʙײʣ ʦʨʪʘʰʘ 

ʢᴇʧʞʳʣʜʳץ ʢᴇʨʩʝʪʢʽʰʪʝʥ 2 ʝʩʝ ʘʨʪʳץ, ʘʣ ʦʩʳ ʢʝʟʝשʜʝʛʽ ʦʨʪʘʰʘ ʪʝʤʧʝʨʘʪʫʨʘ 22,9Áʉ ʙʦʣʜʳ 

(I ʦʥʢװʥʜʽʢʪʝ ï 23,5Áʉ, II ʦʥʢװʥʜʽʢʪʝ ï 27,3Áʉ). ʐʽʣʜʝ ʘʡʳʥʜʘ ץײʩʘʩ ʜʝʨʝʢʪʝʨ 57 ʤʤ (ʝʢʽ 

ʘʡʣʳץ ʥʦʨʤʘ) ʞᴅʥʝ 22,95Áʉ ʪʝʤʧʝʨʘʪʫʨʘʣʳץ ʬʦʥ ʢᴇʨʩʝʪʢʝʥ (ʦʥʢװʥʜʽʢʪʝʨ ʙʦʡʳʥʰʘ: 

25,18Áʉ, 21,37Áʉ ʞᴅʥʝ 22,35Áʉ ʩᴅʡʢʝʩ). ʊʘʤʳʟ ʘʡʳʥʜʘ ʦʨʪʘʰʘ ʪᴅʫʣʽʢʪʽʢ ʪʝʤʧʝʨʘʪʫʨʘ 

20,2Áʉ ʙʦʣסʘʥ  ʢʝʟʜʝ 99,2 ʤʤ ʞʘʫʳʥ-ʰʘʰʳʥ ʪװʩʽʧ, ʢᴇʧʞʳʣʜʳץ ʢᴇʨʩʝʪʢʽʰʪʝʥ 0,7Áʉ ʪᴇʤʝʥ. 

ɽש ʞʦסʘʨסʳ ʪʝʤʧʝʨʘʪʫʨʘ 35,2Áʉ-ץʘ ʞʝʪʽʧ, ʝש ʪᴇʤʝʥʛʽ ʪʝʤʧʝʨʘʪʫʨʘ 8,7Áʉ-ץʘ ʜʝʡʽʥ ʞʝʪʪʽ. 

ɾʘʟʜʳץ ʙʠʜʘʡ ʩʦʨʪʪʘʨʳʥʳש ᴇʩʽʧ-ʜʘʤʫ ʢʝʟʝשʜʝʨʽʥʽש ʘʣסʘʰץʳ ʞʘʨʪʳʩʳʥʜʘ 

ʛʠʜʨʦʪʝʨʤʠʷʣʳץ ʢʦʵʬʬʠʮʠʝʥʪ (ɻʊʂ, ʤʤ/ʛʨʘʜ.) ʪʝʟ ʧʽʩʝʪʽʥ ʬʦʨʤʘʣʘʨʜʘ 0,273-0,353 

ʤʤ/ʛʨʘʜ, ʘʣ ʦʨʪʘʰʘ ʢʝʰ ʞᴅʥʝ ʢʝʰ ʧʽʩʝʪʽʥ ʬʦʨʤʘʣʘʨʜʘ 0,464-0,501 ʤʤ/ʛʨʘʜ ʙʦʣʜʳ. 

ɺʝʛʝʪʘʮʠʷʥʳש ʝʢʽʥʰʽ ʞʘʨʪʳʩʳʥʜʘ ʙײʣ ʢᴇʨʩʝʪʢʽʰʪʝʨ 0,481- 0,505 ʤʤ/ʛʨʘʜ ʞᴅʥʝ 0,196-0,493 

ʤʤ/ʛʨʘʜ ʘʨʘʩʳʥʜʘ ᴇʟʛʝʨʜʽ. ɾʘʣʧʳ ᴇʩʽʧ-ʜʘʤʫ ʢʝʟʝשʽ ʙʦʡʳʥʜʘ ɻʊʂ ʤᴅʥʜʝʨʽ 0,347-ʜʝʥ 0,498 

ʤʤ/ʛʨʘʜ ʘʨʘʣʳסʳʥʜʘ ʙʦʣʜʳ (1-ʢʝʩʪʝ). 

2024 ʞʳʣסʳ ʚʝʛʝʪʘʮʠʷʣʳץ ʢʝʟʝשʥʽש ʙʽʨʽʥʰʽ ʞʘʨʪʳʩʳʥʜʘסʳ ʛʠʜʨʦʪʝʨʤʠʷʣʳץ 

ʢʦʵʬʬʠʮʠʝʥʪʪʽש ʰʘʤʘʩʳ ʞʘʟʜʳץ ʙʠʜʘʡʜʳש ᴅʨʪװʨʣʽ ʤʝʨʟʽʤʜʝ ʧʽʩʝʪʽʥ ʬʦʨʤʘʣʘʨʳ ʙʦʡʳʥʰʘ 

0,983-ʪʝʥ 1,142-1,159 ʤʤ/ʛʨʘʜ ʘʨʘʣʳסʳʥʜʘ ʙʦʣʜʳ. ɺʝʛʝʪʘʮʠʷʣʳץ ʢʝʟʝשʥʽש ʝʢʽʥʰʽ 

ʞʘʨʪʳʩʳʥʜʘ ʙײʣ ʤᴅʥʜʝʨ 1,119-ʜʘʥ 1,492 ʤʤ/ʛʨʘʜ ʰʘʤʘʩʳʥʜʘ ʙʦʣʜʳ. ɾʘʣʧʳ ʚʝʛʝʪʘʮʠʷʣʳץ 

ʢʝʟʝש ʙʦʡʳʥʘ ɻʊʂ ʤᴅʥʜʝʨʽ 1,065-ʪʝʥ 1,278 ʤʤ/ʛʨʘʜ ʜʝʡʽʥ ʘʫʳʪץʳסʘʥʳʥ ʢᴇʨʫʛʝ ʙʦʣʘʜʳ. 
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1-ʂʝʩʪʝ ï ɾʘʟʜʳץ ʙʠʜʘʡʜʳש ᴇʩʽʧ-ʜʘʤʫʳʥʳש ʥʝʛʽʟʛʽ ʢʝʟʝשʜʝʨʽ ʙʦʡʳʥʰʘ ʛʠʜʨʦʪʝʨʤʠʷʣʳץ 

ʢʦʵʬʬʠʮʠʝʥʪʪʽש ʤᴇʣʰʝʨʽ (ɻʊʂ, ʤʤ/ʛʨʘʜ.) 

 

ɹʠʜʘʡ ʬʦʨʤʘʣʘʨʳ/ʞʳʣʜʘʨ ɺʝʛʝʪʘʮʠʷʥʳש 

ʙʽʨʽʥʰʽ ʞʘʨʪʳʩʳ 

(ʢᴇʢʪʝʫ - ʤʘʩʘץʪʘʥʫ) 

ɺʝʛʝʪʘʮʠʷʥʳש 

ʝʢʽʥʰʽ ʞʘʨʪʳʩʳ 

(ʤʘʩʘץʪʘʥʫ-ʧʽʩʫ) 

ʂᴇʢʪʝʫ ïʧʽʩʫ 

2023 ʞ 2024 ʞ 2023 ʞ 2024 ʞ 2023 ʞ 2024 ʞ 

ɽʨʪʝ ʤʝʨʟʽʤʜʝ ʧʽʩʝʪʽʥ 0,353 1,142 0,505 1,400 0,425 1,278 

ʆʨʪʘʰʘ ʤʝʨʟʽʤʜʝ ʧʽʩʝʪʽʥ 0,280 0,983 0,481 1,492 0,366 1,234 

ʆʨʪʘʰʘ ʢʝʰ ʤʝʨʟʽʤʜʝ 

ʧʽʩʝʪʽʥ 

0,464 1,159 0,196 1,211 0,347 1,182 

ʂʝʰ ʤʝʨʟʽʤʜʝ ʧʽʩʝʪʽʥ 0,501 1,025 0,493 1,119 0,498 1,065 

 

2023 ʞʳʣʳ ʙʠʜʘʡ ʩʦʨʪʪʘʨʳʥʳש ʢᴇʢʪʝʫʽʥʝʥ ʙʘʩʪʘʧ ʤʘʩʘץʪʘʫסʘ ʜʝʡʽʥʛʽ ʢʝʟʝשʥʽש 

 שʘʪʪʳ ᴇʟʛʝʨʜʽ; ʙʠʜʘʡʜʳץ ʳ 34-ʪʝʥ 55 ʪᴅʫʣʽʢʢʝ ʜʝʡʽʥ ʪʝʟ ʧʽʩʫʽʥʝ ʙʘʡʣʘʥʳʩʪʳסʪʳץʟʘײ

ʙʘʨʣʳץ ʬʦʨʤʘʣʘʨʳʥʳש ʧʽʩʫ ʢʝʟʝשʽʥʽײ שʟʘץʪʳסʳ 36-41 ʪᴅʫʣʽʢ ʰʝʛʽʥʜʝ ᴇʟʛʝʨʜʽ. ɸʣ 2024 

ʞʳʣʳ ʙʠʜʘʡ ʩʦʨʪʪʘʨʳʥʳש ᴇʩʢʽʥʜʝʨʽʥʽש ʢᴇʢʪʝʫʽʥʝʥ ʙʘʩʪʘʧ ʤʘʩʘץʪʘʫסʘ ʜʝʡʽʥʛʽ ʢʝʟʝשʥʽש 

 .ʳʜʳץʧʽʩʫ ʤʝʨʟʽʤʜʝʨʽʥʝ ʙʘʡʣʘʥʳʩʪʳ 34-ʪʝʥ 50 ʪᴅʫʣʽʢʢʝ ʜʝʡʽʥ ʘʫʳʪ שʳ ʬʦʨʤʘʣʘʨʜʳסʪʳץʟʘײ

ɹʠʜʘʡʜʳש ʙʘʨʣʳץ ʬʦʨʤʘʣʘʨʳʥʳש ʧʽʩʫ ʢʝʟʝשʽʥʽײ שʟʘץʪʳסʳ 40-47 ʪᴅʫʣʽʢ ʰʝʛʽʥʜʝ ᴇʟʛʝʨʜʽ (1-

ʩʫʨʝʪ). 

 

 
1-ʩʫʨʝʪ ïɾʘʟʜʳץ ʙʠʜʘʡ ʩʦʨʪʪʘʨʳʥʳש ʚʝʛʝʪʘʮʠʷʣʳץ ʢʝʟʝשʽʥʽײ שʟʘץʪʳסʳ (ʪᴅʫʣʽʢ) 

 

ɿʝʨʪʪʝʫʣʝʨ ʥᴅʪʠʞʝʣʝʨʽ ץʘʟʽʨʛʽ ʞʳʣʜʳש ʛʠʜʨʦʪʝʨʤʠʷʣʳץ ʞʘסʜʘʡʣʘʨʳ ʞʘʟʜʳץ 

ʙʠʜʘʡʜʳש ʩʦʨʪʪʘʨʳ ʤʝʥ ʬʦʨʤʘʣʘʨʳʥʳש ʞʦסʘʨʳ ʙʝʡʽʤʜʽʣʽʛʽ ʤʝʥ ᴇʥʽʤʜʽʣʽʢ ʜʝשʛʝʡʽʤʝʥ 

ʝʨʝʢʰʝʣʝʥʝʪʽʥʜʽʛʽʥ ʢᴇʨʩʝʪʪʽ. ɹײʣ ʩʦʨʪʪʘʨ ʥʝʛʽʟʽʥʝʥ ɸץʪᴇʙʝ, ʉʘʤʘʨʘ, ʆʨʳʥʙʦʨ, ʉʘʨʘʪʦʚ 

ʞᴅʥʝ ɹʘʨʥʘʫʣ ʩʠʷץʪʳ ʜʘʣʘʣʳץ ʞᴅʥʝ ײץʨסʘץ ʜʘʣʘʣʳץ ʘʡʤʘץʪʘʨʜʘʥ ʘʣʳʥסʘʥ, ʦʣʘʨ 

ʛʝʥʝʪʠʢʘʣʳץ ʨʝʩʫʨʩʪʘʨʜʳ ʤʘץʩʘʪʪʳ ʩʝʣʝʢʮʠʷ ʘʨץʳʣʳ ʪʘשʜʘʧ ʘʣʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ (2-

ʢʝʩʪʝ). 

2023 ʞʳʣʳ ᴇʩʫ ʢʝʟʝשʽʥʜʝ ץʦʣʘʡʩʳʟ ʘʫʘ ʨʘʡʳ ᴅʩʝʨʽʥʝʥ ʜᴅʥʜʝʨʜʽש ʰᴇʧʝʢʪʽʣʽʛʽ ʤʝʥ 

ʙʦʩ ʤʘʩʘץʪʳʣʳסʳ ʙʘʡץʘʣʜʳ. ʅʝʛʽʟʛʽ ʤʘʩʘץʪʳײץ שʨʳʣʳʤʳʥʳש ʵʣʝʤʝʥʪʪʝʨʽ, ʩʦʥʳש ʽʰʽʥʜʝ 

ʤʘʩʘץʰʘʣʘʨʜʳש ʞᴅʥʝ ʤʘʩʘץʪʘʨʜʳש ʜᴅʥʜʝʥʫʽ, ʩʦʨʪʪʘʨ ʤʝʥ ʬʦʨʤʘʣʘʨʜʳש ᴇʥʽʤʜʽʣʽʛʽʥ 

ʘʨʪʪʳʨʫ װʰʽʥ ʩʘʙʘץʪʳש ʞʠʽʣʽʛʽʥ ʞʦסʘʨʳʣʘʪʫ ʤʝʥ ᴇʥʽʤʜʽ ʩʘʙʘץʪʘʨʜʳ ʢᴇʙʝʡʪʫ ʘʨץʳʣʳ 

ʞʘץʩʘʨʜʳ. 
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2-ʢʝʩʪʝ ï 2023-2024 ʞʳʣʜʘʨʜʘסʳ ʢʦʥʢʫʨʩʪʳץ ʩʦʨʪ ʩʳʥʘסʳʥʜʘסʳ ʞʘʟʜʳץ ʞײʤʩʘץ ʙʠʜʘʡʜʳש 

 ᴇʥʽʤʜʽʣʽʛʽ, ʮ/ʛʘ שʟʜʽʢ ʬʦʨʤʘʣʘʨʳʥʳװ

 

   

ʐʳסʫ ʪʝʛʽ 

ɹʠʦʣʦʛʠʷʣʳץ ᴇʥʽʤʜʽʣʽ 

(2023 ʞ.) 

ɹʠʦʣʦʛʠʷʣʳץ ᴇʥʽʤʜʽʣʽ 

(2024 ʞ.) 

ʮ/ʛʘ +, -  ʩʪʘʥʜʘʨʪץʘ ʮ/ʛʘ +, -  ʩʪʘʥʜʘʨʪץʘ 

1 2 3 4 5 

ɸʢʪʶʙʝ 39, ʩʪʘʥʜʘʨʪ 4,75 0,0 18,8 0,0 

ʂʉ-303 / ʃʶʪ. 1272*ʉʘʨʘʪ. 70 3,11 -1,64 12,10 -6,70 

ʂʉ-304/ Long 91-1211//SW89. 

1862/5/SHEW Ae. sq.//2*é.. 

2,66 -2,09 11,07 -7,73 

ʂʉ-307/ ʉʪʝʧʥʘʷ 62 4,80 +0,05 19,64 +0,84 

ʂʉ-308 / ʃʠʥ. ʃʶʪ. 2170ʤ  5,76 +1,01 23,08 +4,28 

ʂʉ-312/ʉʘʨ. 70*ʃʶʪ. ʉ-2143  5,0 +0,25 20,52 +1,72 

ʂʉ-313/ ʉʪʝʧʥʘʷ 18*ʊʫʣʘʡʢ. 1 7,86 +3,11 27,63 +8,83 

ʂʉ-315 / ɿʣʘʪʘ  5,50 +0,75 19,35 +0,55 

ʂʉ-317 / ʖʙʠʣʝʡʥʘʷ 60  4,90 +0,15 20,30 +1,50 

ʂʉ-324/ ʈ-2017 - ʉ-70ʤ 5,32 +0,57 21,57 +2,77 

ʂʉ-327/ʉʪʝʧʥ. 16*ɹʝʨʢʫʪ*ɸʢʪʶʙʝ 39 4,06 -0,69 24,44 +5,64 

ʂʉ-328 /  

ɸʣʴʙ. ʉ-2065*ʃʶʪ. ʉ-2106 

5,34 +0,59 22,27 +3,47 

ʂʉ-329 / ʃʶʪ. ʉ-2207  2,4 -2,35 10,68 -8,12 

ʂʉ-331 / ɸʣʴʙ, ʉ-2148 4,23 -0,52 16,90 -1,9 

ʂʉ-333 / ɸʣʴʙ. 31*ʃ-108 9,62 +4,87 28,85 +10,05 

ʂʉ-334 / ʃʶʪ. ʉ-2191 7,36 +2,61 26,10 +7,30 

ʂʉ-339 / ʕʨʠʪʨ. ʉ-2108*ɺʘʨʷʛ 4,37 -0,38 15,54 -3,26 

ʉʪʘʪʠʩʪʠʢʘʣʳץ ʢᴇʨʩʝʪʢʽʰʪʝʨ 

ɽʅɸ05  0,98 - 3,23 - 

ʆʨʪʘʰʘ ʘʨʠʬʤʝʪʠʢʘʣʳץ 

ʞᴅʥʝ ʦʨʪʘʰʘ ץʘʪʝ ʄ Ñ m                                              

5,12

Ñ0,4

3 

- 19,93Ñ1,2

8 

- 

ɺʘʨʠʘʮʠʷ ʢʦʵʬʬʠʮʠʝʥʪʽ ʉv, %                                                          34,7

1 

- 26,42 - 

ʊᴅʞʽʨʠʙʝʥʽש ʜᴅʣʜʽʛʽ ʈ, %                                                                                                         8,41 - 6,40 - 

 

2023-2024 ʞʳʣʜʘʨ ʘʨʘʣʳסʳʥʜʘ ʞװʨʛʽʟʽʣʛʝʥ ʤʝʪʝʦʙʘץʳʣʘʫʣʘʨ ʥᴅʪʠʞʝʩʽʥʜʝ ʞʘʫʳʥ-

ʰʘʰʳʥ ʢᴇʣʝʤʽ 582,3 ʤʤ-ʛʝ ʞʝʪʽʧ, ʙײʣ ʦʨʪʘʰʘ ʞʳʣʜʳץ ʥʦʨʤʘʜʘʥ (297 ʤʤ) ʝʢʽ ʝʩʝʛʝ ʘʨʪʳץ 

ʙʦʣʜʳ. 2023 ʞʳʣסʳ ʢʦʥʢʫʨʩʪʳץ ʩʦʨʪ ʩʳʥʘסʳʥʜʘ ʞʘʟʜʳץ ʞײʤʩʘץ ʙʠʜʘʡʜʳש ʝש ʞʘץʩʳ 

ʬʦʨʤʘʣʘʨʳʥʳש ᴇʥʽʤʜʽʣʽʛʽʥ ʞᴅʥʝ ʥʝʛʽʟʛʽ ʩʠʧʘʪʪʘʤʘʣʘʨʳʥ ʘʪʘʧ ᴇʪʩʝʢ, 17 ץʘʟʘץʩʪʘʥʜʳץ ʞᴅʥʝ 

ʨʝʩʝʡʣʽʢ ʩʝʣʝʢʮʠʷ ʩʦʨʪ װʣʛʽʣʝʨʽ ʪʫʨʘʣʳ ʤᴅʣʽʤʝʪʪʝʨ 2-ʰʽ ʢʝʩʪʝʜʝ ʢᴇʨʩʝʪʽʣʛʝʥ. ɹײʣ 

ʩʦʨʪʪʘʨʜʳש ʰʳסʳʤʜʳʣʳסʳ 2,7-ʜʝʥ 9,62 ʮ/ʛʘ ʜʝʡʽʥ ʙʦʣʜʳ. ɸץʪᴇʙʝ 39 ʩʪʘʥʜʘʨʪʪʳ ʩʦʨʪʪʳש 

ᴇʥʽʤʜʽʣʽʛʽ ʦʩʳ ʢʝʟʝשʜʝ 4,75 ʮ/ʛʘ ʜʝשʛʝʡʽʥʜʝ ʙʘץʳʣʘʥʜʳ.  

2024 ʞʳʣʳ ʢʦʥʢʫʨʩץʘ ץʘʪʳʩץʘʥ ʩʦʨʪʪʘʨʜʳש ᴇʥʽʤʜʽʣʽʛʽ 11,6-ʜʘʥ 23,8 ʮ/ʛʘ 

ʘʨʘʣʳסʳʥʜʘ ᴇʟʛʝʨʜʽ. ɸץʪᴇʙʝ 39 ʩʪʘʥʜʘʨʪʪʳ ʩʦʨʪʪʳש ᴇʥʽʤʜʽʣʽʛʽ 18,8 ʮ/ʛʘ ײץʨʘʜʳ, ʙײʣ 2023 

ʞʳʣʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ 4 ʝʩʝʜʝʥ ʘʩʪʘʤ ʞʦסʘʨʳ ʢᴇʨʩʝʪʢʽʰ. ɽש ʪᴇʤʝʥʛʽ ᴇʥʽʤʜʽʣʽʢ ʂʉ-329 / 

ʃʶʪ. ʉ-2207 ʩʦʨʪ װʣʛʽʩʽʥʝʥ 10,68 ʮ/ʛʘ ʪʽʨʢʝʣʩʝ, ʝש ʞʦסʘʨסʳ ᴇʥʽʤʜʽʣʽʢ ʂʉ-333 / ɸʣʴʙ. 31*ʃ-

108 ʩʦʨʪ װʣʛʽʩʽʥʝʥ 28,85 ʮ/ʛʘ ʘʣʳʥʜʳ. ʂʉ-333 / ɸʣʴʙ. 31*ʃ-108 ʩʦʨʪ װʣʛʽʩʽ 2023 ʞᴅʥʝ 2024 

ʞʳʣʜʘʨʜʘ ʝש ʞʦסʘʨʳ ʰʳסʳʤʜʳʣʳץץʘ ʠʝ ʙʦʣʜʳ. 

ɹײʣ ʩʦʨʪʪʳש ᴇʥʽʤʜʽʣʽʢ ײץʨʳʣʳʤʳʥʳש ʵʣʝʤʝʥʪʪʝʨʽ: ᴇʥʽʤʜʽ ʩʘʙʘץʪʘʨ ʩʘʥʳ (2,72) ʤʝʥ 

1000 ʜᴅʥʥʽש ʩʘʣʤʘסʳ (38,5 ʛ) ʙʘʩץʘ װʣʛʽʣʝʨʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ ʞʦסʘʨסʳ ʜʝשʛʝʡʜʝ. 1000 

ʜᴅʥʥʽש ʩʘʣʤʘסʳ ʙʦʡʳʥʰʘ ʝʨʝʢʰʝʣʝʥʛʝʥ ʩʦʨʪ װʣʛʽʣʝʨʽ: ʂʉ-327/ʉʪʝʧʥ. 16*ɹʝʨʢʫʪ*ɸʢʪʶʙʝ 

39 (41,5 ʛ), ʂʉ-324/ ʈ-2017 - ʉ-70ʤ (40,1 ʛ) ʞᴅʥʝ ʂʉ-331 / ɸʣʴʙ, ʉ-2148 (38,3 ʛ). 
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 ץʳʟʳ ʟʦʨ, ʩʝʙʝʙʽ ʦʣ ʙʽʨʝʛʝʡ ʢʣʠʤʘʪʪʳשʤʘ שʣ ʟʝʨʪʪʝʫʜʽײʦʨrʪʳʥʜʳ. ɹפ

ʞʘסʜʘʡʣʘʨʜʘ ʞʘʟʜʳץ ʙʠʜʘʡʜʳש ᴇʩʽʧ-ᴇʥʫ ʝʨʝʢʰʝʣʽʢʪʝʨʽʥ ʪʝʨʝשʽʨʝʢ ʪװʩʽʥʫʛʝ ʤװʤʢʽʥʜʽʢ 

ʙʝʨʝʜʽ. ɹײʜʘʥ ʙᴇʣʝʢ, ʘʣʳʥסʘʥ ʤᴅʣʽʤʝʪʪʝʨ ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳʥʳש ᴇʥʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫסʘ 

ʙʘסʳʪʪʘʣסʘʥ ʪʠʽʤʜʽ ʩʦʨʪʪʘʨ ʤʝʥ ʘʛʨʦʪʝʭʥʠʢʘʣʳץ ᴅʜʽʩʪʝʨʜʽ ʪʘשʜʘʫ ʙʦʡʳʥʰʘ ײʩʳʥʳʩʪʘʨ 

ʞʘʩʘʫסʘ ʢᴇʤʝʢʪʝʩʝʜʽ. ɿʝʨʪʪʝʫ ץʦʨʳʪʳʥʜʳʣʘʨʳ ʘʡʤʘץʪʘ ʪײʨʘץʪʳ ʞᴅʥʝ ʞʦסʘʨʳ ᴇʥʽʤʜʽ 

ʝʛʽʥʰʽʣʽʢʪʽ ʜʘʤʳʪʫסʘ ʘʨʥʘʣסʘʥ ʢʝʣʝʰʝʢʪʝʛʽ סʳʣʳʤʠ ʽʟʜʝʥʽʩʪʝʨ ʤʝʥ ʧʨʘʢʪʠʢʘʣʳץ ʰʘʨʘʣʘʨסʘ 

ʥʝʛʽʟ ʙʦʣʘʜʳ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʘʩʪʳץ ᴇʥʜʽʨʽʩʽʥʽש ʢᴇʣʝʤʽʥ ײʣסʘʡʪʳʧ, ᴇשʽʨ ʪײʨסʳʥʜʘʨʳʥʳש 

ᴅʣ-ʘʫץʘʪʳʥ ʞʘץʩʘʨʪʫסʘ ʩʝʧʪʽʛʽʥ ʪʠʛʽʟʝʜʽ. ɸʩʪʳץ ʜʘץʳʣʜʘʨʳʥʳש ᴇʥʽʤʜʽʣʽʛʽ ʘʫʘ ʨʘʡʳʥʳש 

 ʨʛʽʟʽʣʛʝʥ ʟʝʨʪʪʝʫʣʝʨ ʘʫʘװɾ .ץʜʘʡʣʘʨʳʥʘ ʪʽʢʝʣʝʡ ʙʘʡʣʘʥʳʩʪʳ ʝʢʝʥʜʽʛʽ ʘʥʳסʙʳʣʤʘʣʳ ʞʘײץ

ʨʘʡʳʥʳש ᴇʥʽʤʜʽʣʽʢ ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥʽש ʘʫʳʪץʫ ʜʝשʛʝʡʽʥʽ44 ש-ʪʝʥ 55%-סʘ ʜʝʡʽʥ ʞʝʪʝʪʽʥ 

ʘʡʪʘʨʣʳץʪʘʡ ᴅʩʝʨ ʝʪʝʪʽʥʽʥ ʜᴅʣʝʣʜʝʡʜʽ. ʆʩʳסʘʥ ʙʘʡʣʘʥʳʩʪʳ, ʪװʨʣʽ ʢʣʠʤʘʪʪʳץ ʞʘסʜʘʡʣʘʨʜʘ 

ʞʦסʘʨʳ ᴇʥʽʤʜʽʣʽʢʢʝ ʠʝ ʞᴅʥʝ ᴇʥʽʤʜʽʣʽʢ ʜʝשʛʝʡʽʥʽש ʘʫʳʪץʫʳ ʘʟ ʩʦʨʪʪʘʨʜʳ ᴇʩʽʨʫ 

ʧʝʨʩʧʝʢʪʠʚʘʣʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

 ʳ 267, BRסʳʥʜʘסʤʳʩʪʘʨʳ 2024-2026 ʞʞ. ʘʨʘʣʳײʘʨʞʳʣʘʥʜʳʨʫ. ɿʝʨʪʪʝʫ ʞפ

24892821  çפʘʟʘץʩʪʘʥʥʳש ᴅʨʪװʨʣʽ ʪʦʧʳʨʘץ-ʢʣʠʤʘʪʪʳץ ʘʡʤʘץʪʘʨʳʥʜʘ ᴇʥʽʤʜʽʣʽʢ, ʩʘʧʘ ʞᴅʥʝ 

ʩʪʨʝʩʩʢʝ ʪᴇʟʽʤʜʽʣʽʢ ᴅʣʝʫʝʪʽʥ ʘʨʪʪʳʨʫ װʰʽʥ ʜᴅʥʜʽ ʜʘץʳʣʜʘʨ ʩʝʣʝʢʮʠʷʩʳ ʞᴅʥʝ ʙʘʩʪʘʧץʳ 

ʪץײʳʤ ʰʘʨʫʘʰʳʣʳסʳè ʘʪʪʳ פʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳ ɸʫʳʣ ʘhʨʫʘʰʳʣʳסʳ ʤʠʥʠʩʪʨʣʽʛʽʥʽש 

ʤʘץʩʘʪʪʳ - ʙʘסʜʘʨʣʘʤʘʣʳ ץʘʨʞʳʣʘʥʜʳʨʫ rʘʷʩʳʥʜʘ ʞװʨʛʽʟʽʣʜʽ. 
 

ᴄʜʝʙʠʝʪʪʝʨ: 

 

[1] ʈʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʧʨʦʚʝʜʝʥʠʶ ʚʝʩʝʥʥʝ-ʧʦʣʝʚʳʭ ʨʘʙʦʪ ʚ ɸʢʪʶʙʠʥʩʢʦʡ ʦʙʣʘʩʪʠ ʩ ʫʯʝʪʦʤ 

ʩʢʣʘʜʳʚʘʶʱʠʭʩʷ ʠ ʦʞʠʜʘʝʤʳʭ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ ʚ 2023-2024 ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʤ ʛʦʜʫ 

[ʊʝʢʩʪ]//ʅɸʆ çʅʘʮʠʦʥʘʣʴʥʳʡ ʘʛʨʘʨʥʳʡ ʥʘʫʯʥʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʮʝʥʪʨè, 2024. ï 26 ʩʪʨ. 

[2] ɹʘʙʢʝʥʦʚ, ɸ.ʊ. ɸʜʘʧʪʠʚʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʣʠʥʠʡ ʷʨʦʚʦʡ ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ ʚ ʟʘʩʫʰʣʠʚʦʡ 

ʩʪʝʧʠ ʉʝʚʝʨʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ [ʊʝʢʩʪ] / ɸ.ʊ. ɹʘʙʢʝʥʦʚ // ɺʝʩʪʥʠʢ ʥʘʫʢʠ ʂʘʟʘʭʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʘʛʨʦʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʉ.ʉʝʡʬʫʣʣʠʥʘ, 2006. ï ˉ3(42). ï ʉ. 3-7. 

[3] ʐʝʩʪʘʢʦʚʘ, ʅ.ɸ. ɺʟʘʠʤʦʩʚʷʟʴ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʚʝʛʝʪʘʮʠʠ ʩ ʫʨʦʞʘʡʥʦʩʪʴʶ ʷʨʦʚʦʡ 

ʪʚʝʨʜʦʡ ʧʰʝʥʠʮʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʘʛʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʧʨʠ ʨʘʟʥʳʭ ʩʨʦʢʘʭ ʩʝʚʘ. ʊʝʢʩʪ]   

/ʅ.ɸ. ʐʝʩʪʘʢʦʚʘ // ɺʝʩʪʥʠʢ ʥʘʫʢʠ ʂʘʟʘʭʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʘʛʨʦʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 

ʉ.ʉʝʡʬʫʣʣʠʥʘ, 2006. ï ˉ3(42). ï ʉ. 35-42. 

[4] ʂʠʥʯʘʨʦʚ, ɸ.ʀ. ʌʦʨʤʠʨʦʚʘʥʠʝ ʢʘʯʝʩʪʚʘ ʟʝʨʥʘ ʥʦʚʳʭ ʩʦʨʪʦʚ ʷʨʦʚʦʡ ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ ʚ 

ʉʨʝʜʥʝʚʦʣʞʩʢʦʤ ʨʝʛʠʦʥʝ [ʊʝʢʩʪ]   / ɸ.ʀ. ʂʠʥʯʘʨʦʚ [ʠ ʜʨ.] // ɸʛʨʘʨʥʘʷ ʥʘʫʢʘ, 2020. ï ˉ 343(11). ï 

ʉ. 79ï82.  https://doi.org/10.32634/0869-8155-2020-343-11-79    

[5] Kuzmenko, Y. A. Ecological plasticity and stability of promising lines of spring wheat 

(Triticum aestivum L.) in terms of yield [Text] / Y. A. Kuzmenko  [and etc.] // Plant Varieties Studying 

and Protection, 2023. ï ˉ 18(4). ï P. 242ï250.  https://doi.org/10.21498/2518-1017.18.4.2022.273985   

[6] ʉʫʭʘʥʙʝʨʜʠʥʘ, ʃ.ʍ. ʎʝʥʥʳʝ ʩʦʨʪʘ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ [ʊʝʢʩʪ]  / ʃ.ʍ. ʉʫʭʘʥʙʝʨʜʠʥʘ // 

ʀʩʩʣʝʜʦʚʘʥʠʷ, ʨʝʟʫʣʴʪʘʪʳ. ʂʘʟʘʭʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, 2007. ï ˉ4. ï ʉ. 67-68. 

[7] ɼʸʤʠʥʘ, ʀ.ʌ. Cʦʧʨʷʞʸʥʥʦʩʪʴ ʫʨʦʞʘʡʥʦʩʪʠ ʠ ʵʣʝʤʝʥʪʦʚ ʝʸ ʩʪʨʫʢʪʫʨʳ ʫ ʦʙʨʘʟʮʦʚ 

ʷʨʦʚʦʡ ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ [Text]/ ʀ.ʌ.  ɼʸʤʠʥʘ// ɸʛʨʘʨʥʘʷ ʥʘʫʢʘ ɽʚʨʦ-ʉʝʚʝʨʦ-ɺʦʩʪʦʢʘ, 2021. ï ˉ 

22(4). ï ʉ. 477-484.  https://doi.org/10.30766/2072-9081.2021.22.4.477-484   

 [8] Belyaev,V.  Yield  structure and  grain  quality  of  spring wheat varieties of altai and foreign 

selection  (Tyumentsevsky  district, Altai krai) [Text] / V. Belyaev [and etc.]// Siberian Journal of Life 

Sciences and Agriculture, 2022. ï ˉ 14(2). ï ʉ. 427-440.  https://doi.org/10.12731/2658-6649-2022-14-

2-427-440  

[9] ɹʘʨʢʦʚʩʢʘʷ, ʊ.ɸ. ʆʮʝʥʢʘ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʭ ʩʚʦʡʩʪʚ ʟʝʨʥʘ ʣʠʥʠʡ ʩʝʣʝʢʮʠʠ ʷʨʦʚʦʡ 

ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ [ʊʝʢʩʪ] / ʊ.ɸ. ɹʘʨʢʦʚʩʢʘʷ [ʠ ʜʨ.]// ʉʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʘʷ ʥʘʫʢʘ ɽʚʨʦ-ʉʝʚʝʨʦ-

ɺʦʩʪʦʢʘ, 2021. ï ˉ 22(2). ï ʉ. 204ï211.  https://doi.org/10.30766/2072-9081.2021.22.2.204-211   

[10] ɺʦʨʦʥʯʠʭʠʥʘ, ʀ.ʅ. ʆʮʝʥʢʘ ʢʦʣʣʝʢʮʠʠ ʷʨʦʚʦʡ ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ ʚ ʫʩʣʦʚʠʷʭ 

ʮʝʥʪʨʘʣʴʥʦʛʦ ʨʘʡʦʥʘ ʅʝʯʝʨʥʦʟʝʤʥʦʡ ʟʦʥʳ ʈʦʩʩʠʠ [ʊʝʢʩʪ]  / ʀ.ʅ. ɺʦʨʦʥʯʠʭʠʥʘ [ʠ ʜʨ.] // ɸʛʨʘʨʥʳʡ 

ʥʘʫʯʥʳʡ ʞʫʨʥʘʣ, 2021. ï  ̄  8. ï ʉ.13ï18.  https://doi.org/10.28983/asj.y2021i8pp13-18   

[11] Ilina, S. Breeding indices for the creation of spring soft wheat varieties [Text] / S Ilina and A 

https://doi.org/10.32634/0869-8155-2020-343-11-79
https://doi.org/10.21498/2518-1017.18.4.2022.273985
https://doi.org/10.30766/2072-9081.2021.22.4.477-484
https://doi.org/10.12731/2658-6649-2022-14-2-427-440
https://doi.org/10.12731/2658-6649-2022-14-2-427-440
https://doi.org/10.30766/2072-9081.2021.22.2.204-211
https://doi.org/10.28983/asj.y2021i8pp13-18


122 

 

Fadeev// IOP Conf. Ser.: Earth Environ, 2022. ï Sci. 981 042063. https://doi.org/10.1088/1755-

1315/981/4/042063 

[12] ɺʣʘʩʦʚ, ɺ.ɻ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʚʦʟʜʝʣʳʚʘʥʠʷ ʷʨʦʚʦʡ ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ ʚ ʣʝʩʦʩʪʝʧʠ 

ʇʦʚʦʣʞʴʷ [ʊʝʢʩʪ] / ɺ.ɻ. ɺʣʘʩʦʚ [ʠ ʜʨ.] // ɸʛʨʘʨʥʳʡ ʥʘʫʯʥʳʡ ʞʫʨʥʘʣ, 2021. ï ˉ (9). ï ʉ. 13ï18.  

https://doi.org/10.28983/asj.y2021i9pp13-18 

[13] Zholaman, R. Influence of the North Kazakhstan plains weather on the productivity of the 

spring soft wheat [Text] / R. Zholaman, [and etc.]//.Scientific Horizons, 2022. ï̄  25(10). ï P. 53-61.  

https://doi.org/10.48077/scihor.25(10).2022.53-61  

[14] ʄʝʪʦʜʠʢʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʩʦʨʪʦʠʩʧʳʪʘʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ. ɺʳʧʫʩʢ 

ʚʪʦʨʦʡ. ɻʦʩʘʛʨʦʧʨʦʤ ʉʉʉʈ.  ʄʦʩʢʚʘ, 1989. ï 197 ʩʪʨ. 

[15] ɼʦʩʧʝʭʦʚ, ɹ.ɸ. ʄʝʪʦʜʠʢʘ ʧʦʣʝʚʦʛʦ ʦʧʳʪʘ (ʩ ʦʩʥʦʚʘʤʠ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ 

ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ)// ʀʟʜ. ʧʷʪʦʝ, ʜʦʧʦʣʥʝʥʥʦʝ ʠ ʧʝʨʝʨʘʙʦʪʘʥʥʦʝ. ï ʄʦʩʢʚʘ: 

ɸʛʨʦʧʨʦʤʠʟʜʘʪ, 1985. ï 350 ʩʪʨ. 

 

References: 

 

[1] Rekomendacii po provedeniju vesenne-polevyh rabot v Aktjubinskoj oblasti s uchetom 

skladyvajushhihsja i ozhidaemyh pogodnyh uslovij v 2023-2024 sel'skohozjajstvennom godu 

[Tekst]//NAO çNacional'nyj agrarnyj nauchno obrazovatel'nyj centrè, 2024. ï 26 str. [in Russian] 

[2] Babkenov, A.T. Adaptivnaja sposobnost' linij jarovoj mjagkoj pshenicy v zasushlivoj stepi 

Severnogo Kazahstana [Tekst] / A.T. Babkenov // Vestnik nauki Kazahskogo gosudarstvennogo 

agrotehnicheskogo universiteta S.Sejfullina, 2006. ï ˉ3(42). ï S. 3-7. [in Russian] 

[3] Shestakova, N.A. Vzaimosvjaz' prodolzhitel'nosti vegetacii s urozhajnost'ju jarovoj tverdoj 

pshenicy v zavisimosti agrometeorologicheskih uslovij pri raznyh srokah seva. Tekst]   /N.A. Shestakova 

// Vestnik nauki Kazahskogo gosudarstvennogo agrotehnicheskogo universiteta S.Sejfullina, 2006. ï 

ˉ3(42). ï S. 35-42. [in Russian] 

[4] Kincharov, A.I. Formirovanie kachestva zerna novyh sortov jarovoj mjagkoj pshenicy v 

Srednevolzhskom regione [Tekst]   / A.I. Kincharov [i dr.] // Agrarnaja nauka, 2020. ï ˉ 343(11). ï S. 

79ï82.  https://doi.org/10.32634/0869-8155-2020-343-11-79    [in Russian] 

[5] Kuzmenko, Y.A. Ecological plasticity and stability of promising lines of spring wheat 

(Triticum aestivum L.) in terms of yield [Text] / Y. A. Kuzmenko  [and etc.] // Plant Varieties Studying 

and Protection, 2023. ï ˉ 18(4). ï P. 242ï250.  https://doi.org/10.21498/2518-1017.18.4.2022.273985    

[6] Suhanberdina, L.H. Cennye sorta ozimoj pshenicy [Tekst]  / L.H. Suhanberdina // 

Issledovanija, rezul'taty. Kazahskij nacional'nyj universitet, 2007. ï ˉ4. ï S. 67-68. [in Russian] 

[7] Djomina, I.F. Coprjazhjonnost' urozhajnosti i jelementov ejo struktury u obrazcov jarovoj 

mjagkoj pshenicy [Text]/ I.F.  Djomina// Agrarnaja nauka Evro-Severo-Vostoka, 2021. ï ˉ 22(4). ï S. 

477-484.  https://doi.org/10.30766/2072-9081.2021.22.4.477-484    [in Russian] 

 [8] Belyaev,V.  Yield  structure and  grain  quality  of  spring wheat varieties of altai and foreign 

selection  (Tyumentsevsky  district, Altai krai) [Text] / V. Belyaev [and etc.]// Siberian Journal of Life 

Sciences and Agriculture, 2022. ï ˉ 14(2). ï S. 427-440.  https://doi.org/10.12731/2658-6649-2022-14-

2-427-440  

[9] Barkovskaja, T.A. Ocenka potrebitel'skih svojstv zerna linij selekcii jarovoj mjagkoj 

pshenicy [Tekst] / T.A. Barkovskaja [i dr.]// Sel'skohozjajstvennaja nauka Evro-Severo-Vostoka, 2021. ï 

ˉ 22(2). ï S. 204ï211.  https://doi.org/10.30766/2072-9081.2021.22.2.204-211   [in Russian] 

[10] Voronchihina, I.N. Ocenka kollekcii jarovoj mjagkoj pshenicy v uslovijah central'nogo 

rajona Nechernozemnoj zony Rossii [Tekst]  / I.N. Voronchihina [i dr.] // Agrarnyj nauchnyj zhurnal, 

2021. ï  ̄  8. ï S.13ï18.  https://doi.org/10.28983/asj.y2021i8pp13-18  [in Russian] 

[11] Ilina, S. Breeding indices for the creation of spring soft wheat varieties [Text] / S Ilina and A 

Fadeev// IOP Conf. Ser.: Earth Environ, 2022. ï Sci. 981 042063. https://doi.org/10.1088/1755-

1315/981/4/042063  

[12] Vlasov, V.G. Jeffektivnost' vozdelyvanija jarovoj mjagkoj pshenicy v lesostepi Povolzh'ja 

[Tekst] / V.G. Vlasov [i dr.] // Agrarnyj nauchnyj zhurnal, 2021. ï ˉ (9). ï S. 13ï18.  

https://doi.org/10.28983/asj.y2021i9pp13-18 [in Russian] 

[13] Zholaman, R. Influence of the North Kazakhstan plains weather on the productivity of the 

spring soft wheat [Text] / R. Zholaman, [and etc.]//.Scientific Horizons, 2022. ï̄  25(10). ï P. 53-61.  

https://doi.org/10.1088/1755-1315/981/4/042063
https://doi.org/10.1088/1755-1315/981/4/042063
https://doi.org/10.28983/asj.y2021i9pp13-18
https://doi.org/10.28983/asj.y2021i9pp13-18
https://doi.org/10.48077/scihor.25(10).2022.53-61
https://doi.org/10.32634/0869-8155-2020-343-11-79
https://doi.org/10.21498/2518-1017.18.4.2022.273985
https://doi.org/10.30766/2072-9081.2021.22.4.477-484
https://doi.org/10.30766/2072-9081.2021.22.2.204-211
https://doi.org/10.28983/asj.y2021i8pp13-18
https://doi.org/10.1088/1755-1315/981/4/042063
https://doi.org/10.1088/1755-1315/981/4/042063
https://doi.org/10.28983/asj.y2021i9pp13-18


123 

 

https://doi.org/10.48077/scihor.25(10).2022.53-61   

[14] Metodika gosudarstvennogo sortoispytanija sel'skohozjajstvennyh kul'tur. Vypusk vtoroj. 

Gosagroprom SSSR.  Moskva, 1989. ï 197 str. [in Russian] 

[15] Dospehov, B.A. Metodika polevogo opyta (s osnovami statisticheskoj obrabotki rezul'tatov 

issledovanij)// Izd. pjatoe, dopolnennoe i pererabotannoe. Moskva. Agropromizdat, 1985. ï 350 str. [in 

Russian] 

 

 

 

 

 

 

ʆʉʆɹɽʅʅʆʉʊʀ ʌʆʈʄʀʈʆɺɸʅʀʗ ʋʈʆɾɸʁʅʆʉʊʀ ʆɹʈɸɿʎʆɺ ʗʈʆɺʆʁ ʇʐɽʅʀʎʓ 

ɺ ʋʉʃʆɺʀʗʍ ɿɸʇɸɼʅʆɻʆ ʂɸɿɸʍʉʊɸʅɸ  

 

ʎʳʛʘʥʢʦʚ ɺ.ʀ.1, ʢʘʥʜʠʜʘʪ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ  

ɻʫʙʘʰʝʚʘ ɹ.ɽ.2, ʢʘʥʜʠʜʘʪ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ  

ʉײʥסʘʪץʳʟʳ ʉ.2, ʤʘʛʠʩʪʨ ʝʩʪʝʩʪʚʝʥʥʳʭ ʥʘʫʢ  

ʄʫʩʠʥʘ ʄ.ʂ.2, ʢʘʥʜʠʜʘʪ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ 

ʅʫʨʛʘʣʠʝʚ ɸ.ʄ.2, ʢʘʥʜʠʜʘʪ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ 

 
1ʊʆʆ çʂʘʟʘʭʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʢʦʥʝʚʦʜʩʪʚʘ ʠ ʢʦʨʤʦʧʨʦʠʟʚʦʜʩʪʚʘè, 

ɸʢʪʶʙʠʥʩʢʘʷ ʦʙʣʘʩʪʴ, ʂʘʟʘʭʩʪʘʥ 
2 ɿʘʧʘʜʥʦ-ʂʘʟʘʭʩʪʘʥʩʢʠʡ ʘʛʨʘʨʥʦ-ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ɾʘʥʛʠʨ ʭʘʥʘ, ʛ.ʋʨʘʣʴʩʢ, 

ʂʘʟʘʭʩʪʘʥ 

 

ɸʥʥʦʪʘʮʠʷ ʉʪʘʪʴʷ ʧʦʜʯʝʨʢʠʚʘʝʪ ʟʥʘʯʠʤʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʦʨʪʦʚ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ ʚ 

ʢʦʥʪʝʢʩʪʝ ʜʦʩʪʠʞʝʥʠʷ ʎʝʣʝʡ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ (ʎʋʈ). ɺ ʫʩʣʦʚʠʷʭ, ʢʦʛʜʘ ʚʦʧʨʦʩʳ 

ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʫʩʪʦʡʯʠʚʦʩʪʠ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ 

ʩʪʘʥʦʚʷʪʩʷ ʚʩʝ ʙʦʣʝʝ ʘʢʪʫʘʣʴʥʳʤʠ, ʚʦʟʤʦʞʥʦʩʪʴ ʘʜʘʧʪʘʮʠʠ ʠ ʫʣʫʯʰʝʥʠʷ ʩʦʨʪʦʚ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʣʶʯʝʚʦʡ ʰʘʛ ʢ ʨʝʘʣʠʟʘʮʠʠ ʛʣʦʙʘʣʴʥʳʭ ʮʝʣʝʡ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ 

ʩʧʦʩʦʙʩʪʚʫʶʪ ʥʝ ʪʦʣʴʢʦ ʫʚʝʣʠʯʝʥʠʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ 

ʫʩʣʦʚʠʷʤ, ʥʦ ʪʘʢʞʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʫʶ ʙʝʟʦʧʘʩʥʦʩʪʴ, ʫʤʝʥʴʰʘʶʪ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ 

ʠʤʧʦʨʪʘ ʠ ʩʧʦʩʦʙʩʪʚʫʶʪ ʵʢʦʥʦʤʠʯʝʩʢʦʤʫ ʨʘʟʚʠʪʠʶ ʨʝʛʠʦʥʦʚ.  

ɺ ʨʘʙʦʪʝ ʘʢʮʝʥʪʠʨʫʝʪʩʷ ʚʥʠʤʘʥʠʝ ʥʘ ʟʥʘʯʠʤʳʭ ʘʩʧʝʢʪʘʭ, ʪʘʢʠʭ ʢʘʢ ʚʣʠʷʥʠʝ ʧʦʛʦʜʥʳʭ 

ʫʩʣʦʚʠʡ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ. ʉʪʘʪʴʷ ʧʨʠʟʳʚʘʝʪ ʢ ʤʝʞʜʫʥʘʨʦʜʥʦʤʫ ʩʦʪʨʫʜʥʠʯʝʩʪʚʫ ʠ ʦʙʤʝʥʫ 

ʟʥʘʥʠʷʤʠ, ʯʪʦ ʧʦʤʦʞʝʪ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ ʨʝʘʣʠʟʦʚʘʪʴ ʎʋʈ ʚ ʩʬʝʨʝ ʫʩʪʦʡʯʠʚʦʛʦ ʩʝʣʴʩʢʦʛʦ 

ʭʦʟʷʡʩʪʚʘ ʠ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʨʪʦʚ ʧʰʝʥʠʮʳ ʠ 

ʨʘʟʚʠʪʠʝ ʠʭ ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʢʘʟʳʚʘʶʪ ʟʘʤʝʪʥʦʝ ʚʣʠʷʥʠʝ ʢʘʢ ʥʘ ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ, ʪʘʢ ʠ ʥʘ 

ʫʩʪʦʡʯʠʚʦʝ ʨʘʟʚʠʪʠʝ ʦʙʱʝʩʪʚʘ ʚ ʮʝʣʦʤ, ʯʪʦ ʜʝʣʘʝʪ ʜʘʥʥʫʶ ʪʝʤʫ ʚʝʩʴʤʘ ʘʢʪʫʘʣʴʥʦʡ ʜʣʷ ʠʟʫʯʝʥʠʷ ʠ 

ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʝʘʣʠʟʘʮʠʠ. 

ʎʝʣʴ ʩʪʘʪʴʠ ï ʚʩʝʩʪʦʨʦʥʥʷʷ ʦʙʲʝʢʪʠʚʥʘʷ ʦʮʝʥʢʘ ʥʦʚʳʭ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʩʦʨʪʦʚ ʷʨʦʚʦʡ 

ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ, ʨʘʥʥʝʩʧʝʣʳʭ, ʩʨʝʜʥʝʩʧʝʣʳʭ, ʩʨʝʜʥʝʧʦʟʜʥʠʭ ʠ ʧʦʟʜʥʝʩʧʝʣʳʭ, ʧʦ ʠʭ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʚ ʨʘʟʣʠʯʥʳʭ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ 

ʫʩʣʦʚʠʷʭ ʚ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʂʘʟʘʭʩʪʘʥʘ. 

ʇʦʣʝʚʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ ʠ ʣʘʙʦʨʘʪʦʨʥʳʝ ʘʥʘʣʠʟʳ ʧʨʦʚʦʜʠʣʠʩʴ ʚ 2022-2024 ʛʦʜʘʭ ʚ 

ʫʩʣʦʚʠʷʭ ʊʆʆ çɸʢʪʶʙʠʥʩʢʘʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʘʷ ʦʧʳʪʥʘʷ ʩʪʘʥʮʠʷè (ʩ ʥʦʷʙʨʷ 2024 ʛʦʜʘ ï ʊʆʆ 

çʂʘʟʘʭʩʢʠʡ ʅʀʀ ʢʦʥʝʚʦʜʩʪʚʘ ʠ ʢʦʨʤʦʧʨʦʠʟʚʦʜʩʪʚʘè). ʅʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ, ʧʦʣʫʯʝʥʥʳʭ ʩ 

ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʩʪʘʥʮʠʡ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʨʘʟʣʠʯʥʳʭ ʟʝʨʥʦʧʨʦʠʟʚʦʜʷʱʠʭ ʨʘʡʦʥʘʭ 

ɸʢʪʶʙʠʥʩʢʦʡ ʦʙʣʘʩʪʠ, ʙʳʣ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʩʣʦʞʠʚʰʠʭʩʷ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ. ʇʦ 

ʢʦʣʠʯʝʩʪʚʝʥʥʳʤ ʠ ʢʘʯʝʩʪʚʝʥʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʨʘʩʯʝʪʳ ʠ ʘʥʘʣʠʟʳ ʩʣʦʞʠʚʰʝʡʩʷ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, ʠ ʦʧʨʝʜʝʣʝʥʳ ʩʦʨʪʦʚʳʝ ʦʙʨʘʟʮʳ, ʢʦʪʦʨʳʝ ʦʪʣʠʯʘʣʠʩʴ ʧʦ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ 

ʜʨʫʛʠʤ ʮʝʥʥʳʤ ʧʨʠʟʥʘʢʘʤ ʚ ʢʘʞʜʦʤ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʤ ʛʦʜʫ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʦʨʪʘ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ, ʵʣʝʤʝʥʪʳ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, ʚʝʛʝʪʘʮʠʦʥʥʳʝ 

ʵʪʘʧʳ, ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ, ʤʘʩʩʘ 1000 ʟʝʨʝʥ. 
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Abstract. The article highlights the significance of research on spring wheat varieties in the 

context of achieving the Sustainable Development Goals (SDGs). As issues related to food security, 

agricultural sustainability, and climate change become increasingly urgent, the ability to adapt and 

improve spring wheat varieties represents a key step towards realizing global objectives. Research in this 

area not only contributes to increasing productivity and resilience to adverse conditions but also ensures 

food security, reduces dependency on imports, and promotes economic development in regions. 

The paper emphasizes significant aspects such as the impact of weather conditions on yield. It 

calls for international cooperation and knowledge exchange, which will help implement the SDGs more 

effectively in the field of sustainable agriculture and food security. Thus, research on wheat varieties and 

the development of their production have a noticeable impact on both agriculture and the sustainable 

development of society as a whole, making this topic highly relevant for study and practical 

implementation. 

The aim of the article is to provide a comprehensive and objective assessment of new promising 

varieties of spring soft wheat-early, mid-early, mid-late, and late-maturing-in terms of their productivity 

and duration of the growing season under various meteorological conditions in the western part of 

Kazakhstan.  

Field experiments and laboratory analyses were conducted from 2022 to 2024 at the Aktobe 

Agricultural Experimental Station (From November 2024 - LLP çKazakh Scientific Research Institute of 

Horse Breeding and Forage Productionè).  Based on data obtained from meteorological stations located in 

different grain-producing areas of the Aktobe region, an analysis of the prevailing meteorological 

conditions was carried out. Quantitative and qualitative indicators were used to perform calculations and 

analyses of the established productivity, identifying varietal samples that differed in productivity and 

other valuable traits in each agricultural year. 

Keywords: spring wheat varieties, productivity elements, growth stages, amount of precipitation, 

1000 grain weight 
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1ʊʆʆ çʉʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʘʷ ʦʧʳʪʥʘʷ ʩʪʘʥʮʠʷ ʭʣʦʧʢʦʚʦʜʩʪʚʘ ʠ ʙʘʭʯʝʚʦʜʩʪʚʘè, ɸʪʘʢʝʥʪ, 

ʂʘʟʘʭʩʪʘʥ  
2ʊʆʆ "ʂʘʟʘʭʩʢʠʡ ʥʘʫʯʥʦ  ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʟʝʤʣʝʜʝʣʠʷ ʠ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ", 

ʛ.ɸʣʤʘʪʳ, ʂʘʟʘʭʩʪʘʥ 

 

ɸʥʥʦʪʘʮʠʷ. ɼʣʷ ʩʦʟʜʘʥʠʷ ʚʳʩʦʢʦʫʨʦʞʘʡʥʳʭ ʤʥʦʛʦʫʢʦʩʥʳʭ ʩʦʨʪʦʚ ʧʦʣʠʚʥʦʡ ʣʶʮʝʨʥʳ 

ʜʣʷ ʶʛʘ ʂʘʟʘʭʩʪʘʥʘ, ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʠʩʧʳʪʘʥʠʝ ʦʙʨʘʟʮʦʚ ʥʘ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʮʝʥʥʳʝ ʧʨʠʟʥʘʢʠ 

ʩʦʛʣʘʩʥʦ ʤʝʪʦʜʠʢʠ ʧʦʣʝʚʳʭ ʦʧʳʪʦʚ ʚ ʢʦʣʣʝʢʮʠʦʥʥʦʤ ʠ ʢʦʥʢʫʨʩʥʦʤ ʧʠʪʦʤʥʠʢʝ. ɺ ʧʠʪʦʤʥʠʢʘʭ 

ʙʳʣʠ ʠʟʫʯʝʥʳ ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʣʝʥʥʦʡ ʠ ʩʫʭʦʡ ʤʘʩʩʳ ʩʝʥʘ, ʚʳʩʦʪʘ ʨʘʩʪʝʥʠʡ ʚʦ ʚʨʝʤʷ ʫʢʦʩʘ, 

ʦʙʣʠʩʪʚʝʥʥʦʩʪʴ, ʤʘʩʩʘ 1000 ʩʝʤʷʥ ʠ ʦʪʦʙʨʘʥʳ ʥʘʠʙʦʣʝʝ ʮʝʥʥʳʝ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʦʙʨʘʟʮʳ. 

 ɺ ʢʦʣʣʝʢʮʠʦʥʥʦʤ ʧʠʪʦʤʥʠʢʝ ʙʳʣʦ ʠʟʫʯʝʥʦ 27 ʦʙʨʘʟʮʘ ʧʦʣʠʚʥʦʡ ʤʥʦʛʦʫʢʦʩʥʦʡ ʣʶʮʝʨʥʳ 

ʥʘ ʬʦʥʝ ʩʪʘʥʜʘʨʪʘ ɼʘʤʫ-12, ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʫʨʦʞʘʡʥʦʩʪʠ ʟʝʣʝʥʥʦʡ ʤʘʩʩʳ ʠ ʩʫʭʦʛʦ ʩʝʥʘ ʩ 

ʚʳʩʦʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʚʳʜʝʣʝʥʳ 12 ʦʙʨʘʟʮʘ  ʄ - 2524, ʄ - 2546, ʄ - 2547, ʄ-2566, ʄ-2570, ʄ-

2577, ʄ-2587, ʄ-2588, L2, L3, L4, ᴆʥʽʤʜʽ-2020. ʋʨʦʞʘʡʥʦʩʪʴ ʟʝʣʝʥʦʡ ʤʘʩʩʳ ʧʦ 12 ʦʙʨʘʟʮʘʤ 

ʩʦʩʪʘʚʠʣʦ 1231-1453 ʮ/ʛʘ, ʩʫʭʦʛʦ ʩʝʥʘ  245-314 ʮ/ʛʘ ʧʨʝʚʳʰʝʥʠʝʤ ʩʪʘʥʜʘʨʪʥʦʛʦ ʩʦʨʪʘ ɼʘʤʫ-12 ʥʘ 

10-41% ʵʪʦ ʦʯʝʥʴ ʭʦʨʦʰʠʝ ʨʝʟʫʣʴʪʘʪʳ ʜʣʷ ʜʘʥʥʦʡ ʟʦʥʳ ʚʳʨʘʱʠʚʘʥʠʷ.  

ɺ ʢʦʥʢʫʨʩʥʦʤ ʧʠʪʦʤʥʠʢʝ ʠʟʫʯʘʣʦʩʴ 18 ʦʙʨʘʟʮʦʚ ʤʥʦʛʦʫʢʦʩʥʦʡ ʧʦʣʠʚʥʦʡ ʜʶʮʝʨʥʳ ʥʘ ʬʦʥʝ 

ʩʪʘʥʜʘʨʪʘ ɼʘʤʫ-12, ʧʨʝʚʳʰʝʥʠʝ ʚʦ ʚʩʝʭ ʠʩʧʳʪʳʚʘʝʤʳʭ ʦʙʨʘʟʮʘʭ ʩʦʩʪʘʚʠʣʘ ʧʦ ʟʝʣʝʥʦʡ ʤʘʩʩʝ ʠ 

ʩʫʭʦʡ ʤʘʩʩʝ ʩʝʥʘ ʟʘ 5 ʫʢʦʩʦʚ ʚ ʧʨʝʜʝʣʘʭ 106-123%. ʅʘʠʙʦʣʝʝ ʚʳʩʦʢʠʤʠ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʮʝʥʥʳʤʠ 

ʧʨʠʟʥʘʢʘʤʠ ʚʳʜʝʣʠʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʦʙʨʘʟʮʳ: ʄ-2572, ʄ-2501, ʄ-2537, ʄ-2582, ʄ-2553 ʩ 

ʧʦʢʘʟʘʪʝʣʷʤʠ ʧʨʝʚʳʰʘʶʱʠʝ ʩʪʘʥʜʘʨʪʥʳʡ ʩʦʨʪ ɼʘʤʫ -12 ʥʘ 120-126%. 

 ʉʦʨʪ ʄ-2572 ʢʘʢ ʣʫʯʰʠʡ ʚ ʢʦʥʢʫʨʩʥʦʤ ʩʦʨʪʦʠʩʧʳʪʘʥʠʠ ʩ ʚʳʩʦʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ 

ʟʝʣʝʥʥʦʡ ʤʘʩʩʳ 1469 ʮ/ʛʘ, ʩʫʭʦʛʦ ʩʝʥʘ 272 ʮ/ʛʘ ʙʳʣ ʦʪʦʙʨʘʥ ʠ ʛʦʪʦʚʠʪʩʷ ʚ 2026 ʛʦʜʫ ʜʣʷ ʧʝʨʝʜʘʯʠ 

ʚ ɻʉʀ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʣʶʮʝʨʥʘ, ʫʨʦʞʘʡʥʦʩʪʴ, ʦʙʣʠʩʪʚʝʥʥʦʩʪʴ, ʩʦʨʪ, ʢʫʩʪ, ʤʘʩʩʘ.  

 

ɺʚʝʜʝʥʠʝ. ʇʨʦʚʝʜʝʥʥʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ɹʘʟʘʮʦʚʘ ʊ.ʄ. ʚʦʟʜʝʣʳʚʘʥʠʝ ʣʶʮʝʨʥʳ - 

ʦʜʠʥ ʠʟ ʚʘʞʥʳʭ ʧʫʪʝʡ ʫʚʝʣʠʯʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʢʦʨʤʦʚʦʛʦ ʙʝʣʢʘ. ʇʦ 

ʩʦʜʝʨʞʘʥʠʶ ʧʝʨʝʚʘʨʠʤʦʛʦ ʧʨʦʪʝʠʥʘ ʚ ʟʝʣʝʥʦʡ ʤʘʩʩʝ ʠ ʚ ʪʨʘʚʷʥʦʡ ʤʫʢʝ, ʩʝʥʝ ʠ ʩʝʥʘʞʝ 

ʣʶʮʝʨʥʘ ʧʨʠʨʘʚʥʠʚʘʝʪʩʷ ʢ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʤ ʢʦʨʤʘʤ. ʂʨʦʤʝ ʙʝʣʢʘ, ʚ ʣʶʮʝʨʥʦʚʦʡ ʪʨʘʚʝ 

ʠ ʧʨʠʛʦʪʦʚʣʷʝʤʳʭ ʠʟ ʥʝʝ ʢʦʨʤʘʭ ʩʦʜʝʨʞʘʪʩʷ ʧʝʨʝʚʘʨʠʚʘʝʤʳʝ ʫʛʣʝʚʦʜʳ, ʞʠʨ, ʚʠʪʘʤʠʥʳ 

ʤʠʢʨʦʵʣʝʤʝʥʪʳ, ʥʝʦʙʭʦʜʠʤʳʝ ʚʩʝʤ ʚʠʜʘʤ ʩʢʦʪʘ ʠ ʧʪʠʮʳ. ʃʶʮʝʨʥʘ ʷʚʣʷʝʪʩʷ 

ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʭʣʦʧʢʦʚʦ-ʣʶʮʝʨʥʦʚʦʛʦ ʠ ʟʝʨʥʦʚʦʛʦ ʩʝʚʦʦʙʦʨʦʪʦʚ [1].  

ʆʧʳʪʘʤʠ ʑʝʨʙʘʢʦʚʘ ɿ.ʉ ʦʪʤʝʯʝʥʦ, ʯʪʦ ʫʩʧʝʰʥʦʝ ʨʘʟʚʠʪʠʝ ʣʶʮʝʨʥʦʩʝʷʥʠʷ 

ʥʝʨʘʟʨʳʚʥʦ ʩʚʷʟʘʥʦ ʩ ʩʝʣʝʢʮʠʦʥʥʳʤʠ ʜʦʩʪʠʞʝʥʠʷʤʠ ʚ ʩʦʟʜʘʥʠʠ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ 

ʩʦʨʪʦʚ ʜʣʷ ʨʘʟʣʠʯʥʦʛʦ ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝʤ ʩʠʩʪʝʤʳ 

ʩʦʨʪʦʚʦʛʦ ʩʝʤʝʥʦʚʦʜʩʪʚʘ ʠ ʦʩʚʦʝʥʠʝʤ ʩʝʣʴʭʦʟʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ ʩʦʚʨʝʤʝʥʥʦʡ ʘʛʨʦʪʝʭʥʠʢʠ 

https://doi.org/10.52081/bkaku.2025.v72.i1.226
mailto:max_s1969@mail.ru
https://orcid.org/0000-0001-5623-0591
mailto:sakyshyer@mail.ru
https://orcid.org/0000-0002-4579-5148
mailto:amandik72@mail.ru
https://orcid.org/0000-0001-8742-4516
mailto:t.asanbai@mail.ru
https://orcid.org/0000-0002-5590-1776
mailto:dmakhmadzhanov@mail.ru
https://orcid.org/0000-0002-9337-1411


126 

 

ʚʳʨʘʱʠʚʘʥʠʷ ʵʪʦʡ ʢʫʣʴʪʫʨʳ. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʚʳʩʦʢʦʡ ʫʨʦʞʘʡʥʦʩʪʠ ʢʦʨʤʦʚʦʡ ʤʘʩʩʳ ʠ 

ʩʝʤʷʥ ʣʶʮʝʨʥʳ ʨʝʰʘʶʱʝʝ ʟʥʘʯʝʥʠʝ ʠʤʝʶʪ: ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʳʩʦʢʦʫʨʦʞʘʡʥʳʭ ʩʦʨʪʦʚ 

ʣʶʮʝʨʥʳ, ʧʨʘʚʠʣʴʥʦʝ ʨʘʟʤʝʱʝʥʠʝ ʧʦʩʝʚʦʚ, ʢʘʯʝʩʪʚʝʥʥʘʷ ʧʦʜʛʦʪʦʚʢʘ ʧʦʯʚʳ, ʦʧʪʠʤʘʣʴʥʘʷ 

ʛʫʩʪʦʪʘ ʨʘʩʪʝʥʠʡ ʠ ʩʧʦʩʦʙ ʧʦʩʝʚʘ, ʧʨʠʝʤʳ ʫʭʦʜʘ ʟʘ ʪʨʘʚʦʩʪʦʝʤ, ʨʘʮʠʦʥʘʣʴʥʘʷ ʩʠʩʪʝʤʘ 

ʫʜʦʙʨʝʥʠʡ, ʩʚʦʝʚʨʝʤʝʥʥʘʷ ʠ ʢʘʯʝʩʪʚʝʥʥʘʷ ʫʙʦʨʢʘ ʫʨʦʞʘʷ [2].  

ɺ ʩʚʦʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʦʪʤʝʯʘʝʪ ʃʠʪʚʠʥʦʚ ɺ.ʅ. ʠ ʜʨ, ʯʪʦ ʧʨʠ ʜʚʫʭʣʝʪʥʝʤ ʩʪʦʷʥʠʠ 

ʣʶʮʝʨʥʳ ʚ ʧʦʯʚʝ ʦʩʪʘʝʪʩʷ 18-20 ʪ ʢʦʨʥʝʚʳʭ ʦʩʪʘʪʢʦʚ ʠ ʜʦ 250-300 ʢʛ ʘʟʦʪʘ, ʧʨʠ 

ʪʨʝʭʣʝʪʥʝʤ ï ʜʦ 40 ʪʦʥʥ ʢʦʨʥʝʚʳʭ ʦʩʪʘʪʢʦʚ ʠ 500-600 ʢʛ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʘʟʦʪʘ. ʇʦʩʣʝ 

ʨʘʩʧʘʰʢʠ ʣʶʮʝʨʥʳ ʫʨʦʞʘʡ ʭʣʦʧʢʘ-ʩʳʨʮʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʥʘ 10-12 ʮ/ʛʘ ʠ ʧʰʝʥʠʮʳ ʥʘ 

ʙʦʛʘʨʝ ï ʥʘ 8-9 ʮ/ʛʘ [3]. 

ɿʘʜʘʯʘ ʩʝʣʝʢʮʠʦʥʝʨʦʚ ʠ ʛʝʥʝʪʠʢʦʚ ï ʫʣʫʯʰʠʪʴ ʩʝʣʝʢʮʠʶ ʣʶʮʝʨʥʳ ʥʘ ʚʘʞʥʝʡʰʠʝ 

ʭʦʟʷʡʩʪʚʝʥʥʦ ï ʮʝʥʥʳʝ ʧʨʠʟʥʘʢʠ, ʠʩʧʦʣʴʟʫʷ ʚʝʩʴ ʘʨʩʝʥʘʣ ʥʘʠʙʦʣʝʝ ʧʨʦʛʨʝʩʩʠʚʥʳʭ 

ʤʝʪʦʜʦʚ ʠ ʙʦʛʘʪʝʡʰʠʡ ʠʩʭʦʜʥʳʡ ʤʘʪʝʨʠʘʣ, ʦʪʤʝʯʘʝʪ ʄʝʡʨʤʘʥ נ.ʊ.  [4].  

ʂʘʢ ʦʪʤʝʯʘʝʪ ʄʝʡʨʤʘʥ נ.ʊ. ʩʝʣʝʢʮʠʦʥʥʘʷ ʨʘʙʦʪʘ ʩ ʣʶʮʝʨʥʦʡ ʚ ʥʘʰʝʡ ʨʝʩʧʫʙʣʠʢʝ 

ʚʝʜʝʪʩʷ: ʂʘʟʘʭʩʢʠʤ ʅʀʀ ʟʝʤʣʝʜʝʣʠʷ ʠ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ, ʅʇʎ ʟʝʨʥʦʚʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠʤ 

ɸ.ʀ. ɹʘʨʘʝʚʘ, ʂʘʟʘʭʩʢʠʤ ʅʀʀ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʠ ʢʦʨʤʦʧʨʦʠʟʚʦʜʩʪʚʘ, ʉʝʚʝʨʦ-

ʂʘʟʘʭʩʪʘʥʩʢʠʤ ʅʀʀ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ,  ʂʨʘʩʥʦʚʦʜʦʧʘʜʩʢʦʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ 

ʦʧʳʪʥʦʡ ʩʪʘʥʮʠʝʡ, ʉʍʆʉ ʭʣʦʧʢʦʚʦʜʩʪʚʘ ʠ ʙʘʭʯʝʚʦʜʩʪʚʘ ʠ ʜʨ. ʚ ʥʠʭ ʨʘʟʚʝʨʥʫʪʳ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʩʦʟʜʘʥʠʶ ʩʦʨʪʦʚ ʜʣʷ ʧʦʣʠʚʥʦʛʦ ʠ ʙʦʛʘʨʥʦʛʦ ʟʝʤʣʝʜʝʣʠʷ ʂʘʟʘʭʩʪʘʥʘ, ʩ 

ʨʘʟʣʠʯʥʳʤʠ ʩʧʝʮʠʬʠʯʝʩʢʠʤʠ ʟʘʜʘʯʘʤʠ ʠ ʮʝʣʷʤʠ ʩʝʣʝʢʮʠʠ [5]. ʇʦ ʜʘʥʥʳʤ ʉʘʛʘʣʙʝʢʦʚʘ 

ʋ.ʄ. ʦʜʥʦʡ ʠʟ ʚʘʞʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʚ ʩʝʣʝʢʮʠʠ ʥʘʢʦʧʣʝʥʠʝ ʩʫʭʠʭ ʚʝʱʝʩʪʚ ʚ ʣʶʮʝʨʥʝ, 

ʫʨʦʞʘʡ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ  ʫ ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚ ʧʨʦʜʦʣʞʘʝʪ ʚʦʟʨʘʩʪʘʪʴ ʜʦ ʧʦʣʥʦʛʦ 

(ʤʘʩʩʦʚʦʛʦ) ʠʭ ʮʚʝʪʝʥʠʷ. ʇʦ ʤʥʝʥʠʶ ʤʥʦʛʠʭ ʫʯʝʥʳʭ ʙʦʣʝʝ ʚʳʩʦʢʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ 

ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʥʘʙʣʶʜʘʝʪʩʷ ʜʦ ʮʚʝʪʝʥʠʷ, ʥʘʠʙʦʣʴʰʠʡ ʫʨʦʞʘʡ ʚʝʛʝʪʘʪʠʚʥʦʡ ʤʘʩʩʳ  

- ʚ ʬʘʟʝ ʮʚʝʪʝʥʠʷ [6]. ʇʦ ʧʨʦʚʝʜʝʥʥʳʤ ʠʩʣʝʜʦʚʘʥʠʷʤ ʄʝʽʨʤʘʥ נ.ʊ ʦʪʤʝʯʘʝʪ, ʯʪʦ ʜʣʷ 

ʚʳʚʝʜʝʥʠʷ ʥʦʚʳʭ ʩʦʨʪʦʚ ʣʶʮʝʨʥʳ ʥʝʦʙʭʦʜʠʤ ʧʦʜʙʦʨ ʩʦʨʪʦʚ ʥʦʩʠʪʝʣʷʤʠ ʮʝʥʥʳʭ 

ʧʨʠʟʥʘʢʦʚ. ʄʝʩʪʥʳʝ ʠ ʩʝʣʝʢʮʠʦʥʥʳʝ ʩʦʨʪʘ ʩʨʝʜʥʝʘʟʠʘʪʩʢʦʛʦ ʛʝʥʮʝʥʪʨʘ ʷʚʣʷʶʪʩʷ 

ʥʦʩʠʪʝʣʷʤʠ ʟʘʨʦʜʳʰʝʚʦʡ ʧʣʘʟʤ ʪʘʢʠʭ ʚʘʞʥʝʡʰʠʭ ʧʨʠʟʥʘʢʦʚ, ʢʘʢ ʤʥʦʛʦʫʢʦʩʥʦʩʪʴ, 

ʞʘʨʦʩʪʦʡʢʦʩʪʴ, ʦʪʟʳʚʯʠʚʦʩʪʴ ʥʘ ʦʨʦʰʝʥʠʝ ʠ ʚʥʝʩʝʥʠʝ ʫʜʦʙʨʝʥʠʡ, ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ 

ʟʘʩʦʣʝʥʠʶ, ʚʳʩʦʢʦʙʝʣʢʦʚʦʩʪʴ. ɼʣʷ ʚʦʟʜʝʣʳʚʘʥʠʷ ʨʝʢʦʤʝʥʜʦʚʘʥʳ ʨʷʜ ʩʦʨʪʦʚ ʧʦʩʝʚʥʦʡ 

ʣʶʮʝʨʥʳ: ʉʝʤʠʨʝʯʝʥʩʢʘʷ ʤʝʩʪʥʘʷ, ʂʘʧʯʘʛʘʡʩʢʘʷ 80, ɼʘʨʭʘʥ 90, ɾʘʡʥʘʢ 96, ʂʦʢʦʨʘʡ, 

ʂʦʢʙʘʣʘʫʩʘ, ʆʩʠʤʪʘʣ, ʉʘʨʢʳʨʘ, ʊʫʨʢʝʩʪʘʥ 15 ʠ ʜʨ [7].   

ʂʘʢ ʦʪʤʝʯʘʝʪ ʆʤʙʘʝʚ ɸ.ʄ. ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʪʨʘʚʦʩʪʦʷ ʠ ʧʦʣʫʯʝʥʠʷ ʚʳʩʦʢʠʭ 

ʫʨʦʞʘʝʚ ʩʝʥʘ ʣʶʮʝʨʥʘ ʷʚʣʷʝʪʩʷ ʤʥʦʛʦʣʝʪʥʠʤ ʨʘʩʪʝʥʠʝʤ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʜʣʷ ʬʝʨʤʝʨʦʚ 

ʚʘʞʥʦ ʥʝ ʪʦʣʴʢʦ ʫʨʦʞʘʡ ʢʦʨʤʦʚʦʡ ʤʘʩʩʳ, ʧʦʣʫʯʝʥʥʳʡ ʚ ʛʦʜ ʧʦʩʝʚʘ, ʥʦ ʠ ʩʦʭʨʘʥʥʦʩʪʴ 

ʪʨʘʚʦʩʪʦʷ ʣʶʮʝʨʥʳ ʚ ʢʦʥʮʝ ʧʝʨʚʦʛʦ ʛʦʜʘ ʞʠʟʥʠ. ʇʨʠʤʝʥʝʥʠʝ ʰʠʨʦʢʦʨʷʜʥʳʭ çʟʝʣʝʥʳʭè 

ʧʦʢʨʦʚʦʚ ʟʝʨʥʦʚʳʭ, ʤʘʩʣʠʯʥʳʭ ʠ ʢʦʨʤʦʚʳʭ ʢʫʣʴʪʫʨ ʚ ʩʨʘʚʥʝʥʠʠ ʩʦ ʩʧʣʦʰʥʳʤ ʧʦʢʨʦʚʥʳʤ 

ʧʦʩʝʚʦʤ ʷʯʤʝʥʷ ʦʙʝʩʧʝʯʠʚʘʣʠ ʣʫʯʰʝʡ ʩʦʭʨʘʥʥʦʩʪʠ ʨʘʩʪʝʥʠʡ ʣʶʮʝʨʥʳ. ɽʩʣʠ ʥʘ ʧʦʩʝʚʘʭ ʩʦ 

ʩʧʣʦʰʥʳʤ ʧʦʢʨʦʚʦʤ ʷʯʤʝʥʷ ʠ ʛʦʨʦʭʘ ʢ ʢʦʥʮʫ ʚʝʛʝʪʘʮʠʠ ʥʘ ʢʘʞʜʦʤ ʢʚʘʜʨʘʪʥʦʤ ʤʝʪʨʝ 

ʦʩʪʘʚʘʣʦʩʴ ʜʦ 165 ʨʘʩʪʝʥʠʡ ʣʶʮʝʨʥʳ, ʪʦ ʧʦʜ ʰʠʨʦʢʦʨʷʜʥʳʤʠ ʧʦʩʝʚʘʤʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʧʦʢʨʦʚʥʳʭ ʢʫʣʴʪʫʨ ʩʦʭʨʘʥʠʣʠʩʴ 180-220 ʨʘʩʪʝʥʠʡ. ʕʪʦ ʩʦʟʜʘʝʪ ʥʘʜʝʞʥʳ ʧʨʝʜʧʦʩʳʣʢʠ ʜʣʷ 

ʧʦʣʫʯʝʥʠʷ ʫʩʪʦʡʯʠʚʳʭ ʫʨʦʞʘʝʚ ʢʦʨʤʦʚʦʡ ʤʘʩʩʳ ʚ ʚʪʦʨʦʡ ʠ ʧʦʩʣʝʜʫʶʱʠʝ ʛʦʜʳ ʞʠʟʥʠ 

ʣʶʮʝʨʥʳ [8].  

ʉʦʚʨʝʤʝʥʥʘʷ ʩʝʣʝʢʮʠʷ ʦʪʤʝʯʘʝʪ ʋʨʘʟʘʣʠʝʚ ʈ.ɸ. ʨʘʩʧʦʣʘʛʘʝʪ ʜʦʩʪʘʪʦʯʥʳʤ 

ʢʦʣʠʯʝʩʪʚʦʤ ʤʝʪʦʜʦʚ  ʠ ʤʝʪʦʜʠʢ, ʢʦʪʦʨʳʝ ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ ʤʝʨʝ ʫʩʧʝʰʥʦ ʧʨʠʤʝʥʷʶʪʩʷ 

ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʤʠ ʩʝʣʝʢʮʠʦʥʝʨʘʤʠ [9]. Li X. ʆʪʤʝʯʘʝʪ ʚ ʩʚʦʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ, ʯʪʦ 

ʦʮʝʥʢʘ ʛʝʥʝʪʠʯʝʩʢʠʭ ʨʘʩʩʪʦʷʥʠʡ ʤʝʞʜʫ ʢʦʣʣʝʢʮʠʦʥʥʳʤʠ ʣʠʥʠʷʤʠ ʚʘʞʥʘ ʚ ʩʝʣʝʢʮʠʠ 

ʠʩʭʦʜʥʳʭ ʨʦʜʠʪʝʣʴʩʢʠʭ ʬʦʨʤ, ʧʦʩʢʦʣʴʢʫ ʥʘ ʦʩʥʦʚʝ ʥʘʠʙʦʣʝʝ ʨʘʟʣʠʯʘʶʱʠʭʩʷ 

ʨʦʜʠʪʝʣʴʩʢʠʭ ʬʦʨʤ ʤʦʞʥʦ ʩʦʟʜʘʪʴ ʩʠʥʪʝʪʠʯʝʩʢʠʝ ʩʦʨʪʘ ï ʧʦʧʫʣʷʮʠʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝʩʷ 

ʚʳʩʦʢʦʡ ʫʨʦʞʘʡʥʦʩʪʴʶ [10]. ʂʘʢ ʦʪʤʝʯʘʝʪ ʋʤʙʝʪʘʝʚ ʀ. ʠ ʜʨ. ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʝ 
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ʫʩʣʦʚʠʷ ʶʛʘ ʂʘʟʘʭʩʪʘʥʘ, ʚ ʦʩʥʦʚʥʦʤ ʚʝʩʴʤʘ ʙʣʘʛʦʧʨʠʷʪʥʳ ʜʣʷ ʚʳʨʘʱʠʚʘʥʠʷ ʫʨʦʞʘʝʚ, ʥʝ 

ʪʦʣʴʢʦ ʬʫʨʘʞʘ (ʩʝʥʦ,  ʩʝʥʘʞ), ʥʦ ʠ ʩʝʤʷʥ ʣʶʮʝʨʥʳ. ɺ  ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʨʝʜʥʷʷ 

ʫʨʦʞʘʡʥʦʩʪʴ ʬʫʨʘʞʘ ʣʶʮʝʨʥʳ  ʥʘ ʧʦʣʠʚʝ ʜʦʚʦʣʴʥʦ ʥʠʟʢʘʷ ï ʦʢʦʣʦ 130-140 ʮ/ʛʘ ʩʝʥʘ. 

ʇʨʠʯʠʥʘʤʠ ʷʚʣʷʶʪʩʷ ʥʝʩʦʙʣʶʜʝʥʠʝ ʘʛʨʦʪʝʭʥʠʢʠ ʚʦʟʜʝʣʳʚʘʥʠʷ, ʦʪʩʫʪʩʪʚʠʝ 

ʚʳʩʦʢʦʫʨʦʞʘʡʥʳʭ ʩʦʨʪʦʚ, ʧʦʜʩʫʰʢʘ ʠʣʠ ʞʝ ʥʘʦʙʦʨʦʪ ʧʝʨʝʧʦʣʠʚʳ ʧʦʩʝʚʦʚ, ʦʩʦʙʝʥʥʦ, 

ʚʧʝʨʚʳʝ ʛʦʜʳ. ʆʛʨʦʤʥʳʡ ʚʨʝʜ ʥʘʥʦʩʠʪ ʫʨʦʞʘʶ ʟʘʩʦʨʝʥʠʝ ʠʭ ʧʦʚʠʣʠʢʦʡ ʠʣ ʜʨʫʛʠʤʠ 

ʩʦʨʥʷʢʘʤʠ, ʧʦʚʨʝʞʜʝʥʠʝ ʪʨʘʚʦʩʪʦʷ ʚʨʝʜʥʳʤʠ ʥʘʩʝʢʦʤʳʤʠ ʠ ʙʦʣʝʟʥʷʤʠ [11].   

ʇʦ ʩʚʦʠʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʄʝʡʨʤʘʥ ɻ.ʊ. ʦʪʤʝʯʘʝʪ, ʯʪʦ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚ ʨʷʜʝ 

ʨʝʛʠʦʥʦʚ ʨʝʩʧʫʙʣʠʢʠ ʧʦʩʝʚʥʳʝ ʧʣʦʱʘʜʠ ʤʥʦʛʦʣʝʪʥʠʭ ʠ ʦʜʥʦʣʝʪʥʠʭ ʪʨʘʚ, ʚ ʪ.ʯ. ʣʶʮʝʨʥʳ, 

ʟʘʤʝʪʥʦ ʩʦʢʨʘʪʠʣʠʩʴ. ʕʪʠ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘ ʥʝʛʘʪʠʚʥʦ ʩʢʘʟʳʚʘʶʪʩʷ ʥʘ ʦʙʲʝʤʝ ʠ ʢʘʯʝʩʪʚʝ 

ʟʘʛʦʪʘʚʣʠʚʘʝʤʳʭ ʟʘʧʘʩʦʚ ʩʝʥʘ ʠ ʩʝʥʘʞʘ [12].  

ʋʩʠʧʙʘʝʚ ʅ.ɹ. ʦʪʤʝʯʘʝʪ, ʯʪʦ ʣʶʮʝʨʥʘ (ʨʦʜ Medicago L., cʝʤ. Leguminosae Iuss.) 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʧʨʠʨʦʜʝ ʙʦʣʝʝ 50 ʚʠʜʘʤʠ, ʠʟ ʢʦʪʦʨʳʭ ʙʦʣʝʝ 20 ï ʤʥʦʛʦʣʝʪʥʠʝ. ʅʘʠʙʦʣʝʝ 

ʮʝʥʥʳʝ ʚʠʜʳ ʣʶʮʝʨʥʳ ʦʪʥʦʩʷʪʩʷ ʢ ʧʦʜʨʦʜʫ Falcago (Rchb) Grossh. ɺ ʖʞʥʦʤ ʠ ʖʛʦ 

ɺʦʩʪʦʯʥʦʤ ʂʘʟʘʭʩʪʘʥʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʧʦʩʝʚʥʘʷ ʣʶʮʝʨʥʘ, ʥʘ ʩʝʚʝʨʝ, ʟʘʧʘʜʝ ʠ ʚʦʩʪʦʢʝ 

ʩʪʨʘʥʳ ï ʩʠʥʝ-, ʞʝʣʪʦ- ʠ ʧʝʩʪʨʦʛʠʙʨʠʜʥʳʝ ʨʘʟʥʦʚʠʜʥʦʩʪʠ [13]. 

ɺ ʩʚʦʝʡ ʤʦʥʦʛʨʘʬʠʠ ʀʚʘʥʦʚ ɸ.ʀ. ʦʪʤʝʯʘʝʪ, ʯʪʦ ʚ ʥʘʰʝʡ ʨʝʩʧʫʙʣʠʢʝ ʚʧʝʨʚʳʝ 

ʚʝʢʘʤʠ ʦʪʩʝʣʝʢʪʠʨʦʚʘʥʥʘʷ ʥʘʩʝʣʝʥʠʝʤ ʉʝʤʠʨʝʯʴʷ ʠ ʚʦʟʜʝʣʳʚʘʝʤʘʷ ʥʘ ʶʛʝ ʠ ʶʛʦ-ʚʦʩʪʦʢʝ 

ʂʘʟʘʭʩʪʘʥʘ ʧʦʧʫʣʷʮʠʷ ʣʶʮʝʨʥʳ ʙʳʣʘ ʦʬʦʨʤʣʝʥʘ ʠ ʨʘʡʦʥʠʨʦʚʘʥʘ ʚ 1934 ʛʦʜʫ ʚ ʚʠʜʝ ʩʦʨʪʘ 

ʧʦʜ ʥʘʟʚʘʥʠʝʤ ʉʝʤʠʨʝʯʝʥʩʢʘʷ ʤʝʩʪʥʘʷ [14]. ɿʳʢʦʚ ʖ.ɼ. ʦʪʤʝʯʘʝʪ,  ʯʪʦ ʜʥʠʤ ʠʟ ʰʝʜʝʚʨʦʚ 

ʩʝʣʝʢʮʠʠ ʣʶʮʝʨʥʳ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʠ ʟʘ ʝʝ ʧʨʝʜʝʣʘʤʠ ʧʨʠʟʥʘʥ ʩʦʨʪ ʂʦʢʰʝ, ʚʳʚʝʜʝʥʥʳʡ ʥʘ 

ʙʳʚʰʝʡ ʂʦʢʰʝʪʘʫʩʢʦʡ ɻʆʉʍʆʉ ʋ.ʍ. ʍʘʩʝʥʦʚʳʤ ʠ ʜʦʧʫʱʝʥʥʳʡ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʩ 1968 

ʛʦʜʘ ʧʦ ɸʢʤʦʣʠʥʩʢʦʡ, ɸʢʪʶʙʠʥʩʢʦʡ, ɺʦʩʪʦʯʥʦ-ʂʘʟʘʭʩʪʘʥʩʢʦʡ, ʂʘʨʘʛʘʥʜʠʥʩʢʦʡ, 

ʂʦʩʪʘʥʘʡʩʢʦʡ, ʇʘʚʣʦʜʘʨʩʢʦʡ ʠ ʉʝʚʝʨʦ-ʂʘʟʘʭʩʪʘʥʩʢʦʡ ʦʙʣʘʩʪʷʤ [15].   

ʇʦ ʧʨʦʚʝʜʝʥʥʳʤ ʩʚʦʠʤ ʦʧʳʪʘʤ ʉʘʜʚʘʢʘʩʦʚ ʉ.ʉ. ʦʪʤʝʯʘʝʪ, ʯʪʦ ʧʦ ʤʝʨʝ ʧʦʚʳʰʝʥʠʷ 

ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʜʦ 30 0ʉ ʪʝʤʧʳ ʨʦʩʪʘ 15 ʣʶʮʝʨʥʳ ʜʦʭʦʜʠʣʠ ʜʦ 5 ʩʤ/ʩʫʪ., ʘ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʝ ʥʠʞʝ 10 0ʉ ʧʨʘʢʪʠʯʝʩʢʠ ʧʨʝʢʨʘʪʠʣʠʩʴ ʧʨʦʮʝʩʩʳ ʨʦʩʪʘ ʣʶʮʝʨʥʳ [16]. 

ɺ ʩʚʦʝʡ ʤʦʥʦʛʨʘʬʠʠ ʅײʨʳʤʦʚ ɼ.ɽ. ʦʪʤʝʯʘʝʪ, ʯʪʦ ʩʠʩʪʝʤʘʪʠʢʘ ʣʶʮʝʨʥʳ ʜʦʣʛʦ ʰʣʘ 

ʧʦ ʧʫʪʠ ʦʧʠʩʘʥʠʷ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʚ ʫʚʷʟʢʝ ʩ ʤʝʩʪʦʤ ʧʨʦʠʟʨʘʩʪʘʥʠʷ [17].  

ɺ ʂʘʟʘʭʩʪʘʥʝ ʜʣʷ ʦʧʠʩʘʥʠʷ ʚʠʜʦʚ ʣʶʮʝʨʥʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʵʢʦʣʦʛʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ 

ʠ ʤʦʨʬʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʢʣʘʩʩʠʬʠʢʘʮʠʠ, ʨʘʟʨʘʙʦʪʘʥʥʳʝ, ʦʪʤʝʯʘʝʪ ʇ.ɸ ʃʫʙʝʥʝʮ [18]. 

ɺʧʝʨʚʳʝ ʩʠʩʪʝʤʘʪʠʟʘʮʠʷ ʤʥʦʛʦʣʝʪʥʝʡ ʣʶʮʝʨʥʳ ʧʨʦʚʝʜʝʥʘ ɸ.ɸ. ɻʨʦʩʩʛʝʡʤʦʤ, ʘ 

ʧʦʜʨʦʜʘ Falcago ʫʪʦʯʥʝʥʘ ʇ.ɸ. ʃʫʙʝʥʮʦʤ ʠ ɸ.ʀ. ʀʚʘʥʦʚʳʤ ʩ ʦʭʚʘʪʦʤ ʙʦʣʴʰʦʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʢʫʣʴʪʠʚʠʨʫʝʤʳʭ ʩʦʨʪʦʚ ʣʶʮʝʨʥʳ [19]. 

ʀʚʘʥʦʚ ɸ.ʀ.  ʦʪʤʝʪʠʣ ʚ ʩʚʦʠʭ ʠʩʣʣʝʜʦʚʘʥʠʷʭ, ʯʪʦ ʥʝʦʮʝʥʠʤʘ ʨʦʣʴ ʣʶʮʝʨʥʳ ʚ 

ʦʙʦʛʘʱʝʥʠʠ ʢʦʨʤʦʚ ʨʘʩʪʠʪʝʣʴʥʳʤ ʙʝʣʢʦʤ ʠ ʧʦʚʳʰʝʥʠʠ ʫʨʦʚʥʷ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʠ 

ʧʠʪʘʪʝʣʴʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ ʨʘʮʠʦʥʦʚ ʞʠʚʦʪʥʳʭ [20]. 

ʃʫʙʝʥʝʮ ʇ.ɸ. ʩʚʦʝʡ ʢʥʠʛʝ ʧʠʰʝʪ, ʯʪʦ ʢʨʦʤʝ ʪʦʛʦ, ʣʶʮʝʨʥʘ ʚ ʜʘʥʥʦʤ ʨʝʛʠʦʥʝ ʦʩʦʙʦ 

ʚʳʜʝʣʷʝʪʩʷ ʩʨʝʜʠ ʚʩʝʭ ʢʦʨʤʦʚʳʭ ʢʫʣʴʪʫʨ ʥʝ ʪʦʣʴʢʦ ʥʝʧʨʝʚʟʦʡʜʝʥʥʳʤ ʢʘʯʝʩʪʚʦʤ 

ʢʦʨʤʦʚʦʡ ʤʘʩʩʳ ʠ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʧʨʦʪʝʠʥʘ, ʥʦ ʠ ʢʘʢ ʠʩʪʦʯʥʠʢ ʫʛʣʝʚʦʜʦʚ, ʞʠʨʦʚ, 

ʥʝʟʘʤʝʥʠʤʳʭ ʘʤʠʥʦʢʠʩʣʦʪ, ʚʠʪʘʤʠʥʦʚ, ʤʠʥʝʨʘʣʴʥʳʭ ʚʝʱʝʩʪʚ ʠ  ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ [21].  

ʉʝʣʝʢʮʠʦʥʥʘʷ ʨʘʙʦʪʘ ʊʆʆ çʉʍʆʉ ʭʣʦʧʢʦʚʦʜʩʪʚʘ ʠ ʙʘʭʯʝʚʦʜʩʪʚʘè ʥʘʧʨʘʚʣʝʥʘ ʥʘ 

ʩʦʟʜʘʥʠʝ ʚʳʩʦʢʦʫʨʦʞʘʡʥʳʭ, ʤʥʦʛʦʫʢʦʩʥʳʭ, ʫʩʪʦʡʯʠʚʳʭ ʢ ʙʦʣʝʟʥʷʤ, ʢ ʩʨʝʜʥʝʤʫ 

ʟʘʩʦʣʝʥʠʶ, ʙʣʠʟʢʦʤʫ ʟʘʣʝʛʘʥʠʶ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʩʦʨʪʦʚ ʧʦʣʠʚʥʦʡ ʣʶʮʝʨʥʳ. ʇʨʦʚʝʜʝʥʠʝ 

ʩʝʣʝʢʮʠʦʥʥʦ-ʩʝʤʥʦʚʦʜʯʝʩʢʦʡ ʨʘʙʦʪʳ ʦʙʫʩʣʦʚʣʝʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʚ ʊʫʨʢʝʩʪʘʥʩʢʦʡ 

ʦʙʣʘʩʪʠ ʪʘʢ ʢʘʢ ʤʥʦʛʠʝ ʚʳʩʝʚʘʝʤʳʝ ʩʦʨʪʘ ʥʝ ʞʠʟʥʝʩʧʦʩʦʙʥʳʝ ʠ ʚʳʤʠʨʘʶ ʚʦ ʚʪʦʨʦʡ ʛʦʜ 

ʞʠʟʥʠ. ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʤʥʦʛʠʭ ʣʝʪ ʥʘʯʠʥʘʷ 90-ʭ ʛʦʜʦʚ ʥʝ ʚʝʣʘʩʴ ʨʘʙʦʪʘ ʧʦ ʵʪʦʡ ʢʫʣʴʪʫʨʝ 

ʧʨʘʢʪʠʯʝʩʢʠʡ ʩʫʱʝʩʪʚʫʶʱʠʝ ʩʦʨʪʘ ʙʳʣʠ ʫʪʝʨʷʥʳ ʘ ʥʦʚʳʝ ʥʝ ʩʦʟʜʘʥʳ. ɼʣʷ ʟʘʨʫʙʝʞʥʳʭ 

ʬʠʨʤ ʢʦʪʦʨʳʝ ʟʘʥʠʤʘʶʪʩʷ ʧʨʦʜʘʞʝʡ ʩʝʤʷʥ ʩʜʝʣʘʣʠ ʩʝʙʝ ʙʦʣʴʰʦʡ ʢʘʧʠʪʘʣ ʦʪ ʧʨʦʜʘʞ 

ʩʝʤʷʥ ʘʤʝʨʠʢʘʥʩʢʦʛʦ ʠ ʠʪʘʣʴʷʥʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʢʦʪʦʨʳʝ ʥʝ ʧʨʠʞʠʣʩʠʴ  ʢ ʥʘʰʠʤ 
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ʫʩʣʦʚʠʷʤ ʧʨʦʠʟʨʘʩʪʘʥʠʷ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʫʯʝʥʳʝ ʊʆʆ çʉʍʆʉ ʭʣʦʧʢʦʚʦʜʩʪʚʘ ʠ 

ʙʘʭʯʝʚʦʜʩʪʚʘè ʩʦʟʜʘʣʠ ʯʝʪʳʨʝ ʩʦʨʪʘ ʣʶʮʝʨʥʳ çʂʦʢʩʘʨʘʡè, çɼʘʤʫ-12è, çᴆʥʽʤʜʽ-90è, 

çᴆʥʽʤʜʽ-2020è  ʵʪʠ ʩʦʨʪʘ ʦʯʝʥʴ ʧʨʝʢʨʘʩʥʦ ʩʝʙʷ ʧʦʢʘʟʳʚʘʶʪ ʫʩʣʦʚʠʷʭ ʶʛʘ ʂʘʟʘʭʩʪʘʥʘ ʠ 

ʜʘʶʪ ʚʳʩʦʢʠʝ ʫʨʦʞʘʠ ʟʝʣʝʥʦʛʦ, ʩʫʭʦʛʦ ʩʝʥʘ. ʅʦʚʳʝ ʩʝʣʝʢʮʠʦʥʥʳʝ ʦʙʨʘʟʮʳ ʩ ʮʝʥʥʳʤʠ 

ʭʦʟʷʡʩʪʚʝʥʥʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʠʟʥʘʢʘʤʠ, ʧʦʣʫʯʝʥʥʳʝ ʟʘ ʧʨʝʜʳʜʫʱʠʝ ʛʦʜʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʜʘʶʪ ʦʩʥʦʚʘʥʠʝ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʠ ʧʨʦʜʦʣʞʝʥʠʝ ʨʘʙʦʪ, ʩʚʷʟʘʥʥʳʭ ʧʦ 

ʩʦʟʜʘʥʠʶ ʥʦʚʳʭ ʩʦʨʪʦʚ ʣʶʮʝʨʥʳ ʩ ʚʳʩʦʢʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ 

ʩʨʝʜʥʝʤʫ ʟʘʩʦʣʝʥʠʶ. 

ʄaʪeʨʠaʣʳ ʠ ʤeʪoʜʳ ʧʨʦʚʝʜʝʥʠʷ ʠccʣeʜoʚaʥʠʡ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤ ʧʦʣʝ ʊʆʆ  çʉʍʆʉ ʭʣʦʧʢʦʚʦʜʩʪʚʘ ʠ ʙʘʭʯʝʚʦʜʩʪʚʘè ʄʘʢʪʘʘʨʘʣʴʩʢʦʛʦ 

ʨʘʡʦʥʘ, ʊʫʨʢʝʩʪʘʥʩʢʦʡ ʦʙʣʘʩʪʠ. 

ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʠʩʧʳʪʘʥʠʝ ʠ ʦʪʙʦʨ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ ʩʦʨʪʦʚ 

ʘʜʘʧʪʠʨʦʚʘʥʥʳʭ ʢ ʫʩʣʦʚʠʷʤ ʩʨʝʜʥʝʟʘʩʦʣʝʥʥʦʩʪʠ ʩ ʙʣʠʟʢʠʤ ʟʘʣʝʛʘʥʠʝʤ ʛʨʫʥʪʦʚʳʭ ʚʦʜ 1,5-

2,0 ʤ, ʦʨʦʰʘʝʤʦʡ ʟʦʥʝ ʊʫʨʢʝʩʪʘʥʩʢʦʡ ʦʙʣʘʩʪʠ. 

ɺ ʜʘʥʥʦʤ ʦʧʳʪʝ ʚʩʝ ʫʯʝʪʳ ʠ ʬʝʥʦʣʦʛʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʨʦʩʪʦʤ ʠ ʨʘʟʚʠʪʠʝʤ 

ʧʨʦʚʦʜʷʪʩʷ ʩʦʛʣʘʩʥʦ ʤʝʪʦʜʠʢʝ  ʚ ʢʥ. ʄʝʡʨʤʘʥ ɻ.ʊ., ʄʘʩʦʥʠʯʠʯ-ʐʦʪʫʥʦʚʘ ʈ.ʉ çʉʝʣʝʢʮʠʷ  

ʣʶʮʝʨʥʳè  ɻʣʘʚʘ 3 ʠ 4, ʧ. ʧ. 3.3, ʩ.155-334. [22]. 

ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʧʦ ʤʝʪʦʜʫ ɼʦʩʧʝʭʦʚʘ ɹ.ɸ. [23]. 

çʄʝʪʦʜʠʢʘ ɻʦʩʩʦʨʪʦʠʩʧʳʪʘʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨè [11],   

ɺ ʢʦʣʣʝʢʮʠʦʥʥʦʤ ʧʠʪʦʤʥʠʢʝ  ʨʘʟʤʝʨ 1 ʜʝʣʷʥʢʠ ʩʦʩʪʘʚʣʷʣ 20 ʤ2 ʧʦʚʪʦʨʥʦʩʪʴ 

ʩʦʩʪʘʚʣʷʣʘ 6 ʢʨʘʪʥʘʷ, ʚ ʢʦʥʢʫʨʩʥʦʤ ʧʠʪʦʤʥʠʢʝ ʨʘʟʤʝʨ 1 ʜʝʣʷʥʢʠ ʩʦʩʪʘʚʣʷʣ 50 ʤ2, 

ʧʦʚʪʦʨʥʦʩʪʴ ʩʦʩʪʘʚʣʷʣʘ 4 ʢʨʘʪʥʘʷ, ʩʭʝʤʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʦʧʳʪʘ ʟʘʣʦʞʝʥʘ ʤʝʪʦʜʦʤ ʟʘʛʦʥʥʦʡ 

ʩʠʩʪʝʤʳ ʜʝʣʷʥʦʢ ʧʦ ʄʝʪʦʜʠʢʝ   ʧʦʣʝʚʦʛʦ ʦʧʳʪʘ ɼʦʩʧʝʭʦʚ ɹ.ɸ. [24]. 

ɻʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʧʳʪʦʚ ʧʨʦʚʦʜʠʣʘʩʴ ʩ 2022-2024 ʛʛ. ʚ ʫʩʣʦʚʠʷʭ 

ʄʘʢʪʘʘʨʘʣʴʩʢʦʛʦ ʨʘʡʦʥʘ, ʊʫʨʢʝʩʪʘʥʩʢʦʡ ʦʙʣʘʩʪʠ.  

ʈʝʟʫʣʴʪʘʪʳ  ʠ ʦʙʩʫʞʜʝʥʠʷ. ɺ ʢʦʣʣʝʢʮʠʦʥʥʦʤ  ʧʠʪʦʤʥʠʢʝ ʠʩʧʳʪʳʚʘʣʠʩʴ 27 

ʦʙʨʘʟʮʦʚ ʣʶʮʝʨʥʳ ʟʘ ʩʪʘʥʜʘʨʪʥʳʡ ʩʦʨʪ ʚʟʷʪ ʨʘʡʦʥʠʨʦʚʘʥʥʳʡ ʚ ʊʫʨʢʝʩʪʘʥʩʢʦʡ ʦʙʣʘʩʪʠ 

ʩʦʨʪ ɼʘʤʫ-12. ʇʦ ʠʩʧʳʪʳʚʘʝʤʳʤ 27 ʦʙʨʘʟʮʘʤ ʚ ʢʦʣʣʝʢʮʠʦʥʥʦʤ ʧʠʪʦʤʥʠʢʝ (ʪʘʙʣʠʮʘ 1) 

ʩʘʤʳʤʠ ʚʳʩʦʢʦʨʦʩʣʳʤʠ ʧʨʠ ʫʢʦʩʝ ʚʦ ʚʨʝʤʷ ʥʘʯʘʣʘ 25% ʮʚʝʪʝʥʠʷ ʧʦ ʦʪʥʦʰʝʥʠʶ 

ʩʪʘʥʜʘʨʪʥʦʛʦ ʩʦʨʪʘ ɼʘʤʫ-12 (84 ʩʤ) ʦʪʤʝʯʝʥʳ 15 ʦʙʨʘʟʮʦʚ: ʄ-2502, ʄ-2511, ʄ-2519, ʄ-

2520, ʄ-2533, ʄ-2542, ʄ-2546, ʄ-2547, ʄ-2555, ʄ-2570, ʄ-2577, ʄ-2588, L2, L3, L4, 

ᴆʥʽʤʜʽ-2020, ʂᴇʢʩʘʨʘʡ ʧʨʝʚʳʰʝʥʠʷ ʩʪʘʥʜʘʨʪʥʦʛʦ ʩʦʨʪʘ ʩʦʩʪʘʚʠʣʦ 5-14 ʩʤ.  

 
ʊʘʙʣʠʮʘ 1 ï ʍʦʟʷʡʩʪʚʝʥʥʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʚ ʢʦʣʣʝʢʮʠʦʥʥʦʤ 

ʩʦʨʪʦʠʩʧʳʪʘʥʠʠ, 2022-2024 ʛʛ. 

 

ˉ 

ʧ/ʧ 

ʉʦʨʪʦ-

ʦʙʨʘʟʮʳ 

 

ʆʙʣʠ-

ʩʪʚʝʥ-

ʥʦʩʪʴ, 

% 

ʉʨʝʜ- 

ʥʷʷ 

ʚʳʩʦʪʘ,   

ʩʤ 

ʉʫʤʤʘ 

ʟʝʣʝʥʦʡ 

ʤʘʩʩʳ 

ʟʘ 5 ʫʢʦ-

ʩʦʚ, ʮ/ʛʘ 

ɺ 

% 

ʢ ʩʪ. 

 

ʉʫʤʤʘ 

ʉʫʭʦʡ 

ʤʘʩʩʳ ʟʘ 

5 ʫʢʦʩʦʚ, 

ʮ/ʛʘ 

ɺ 

% 

ʢ ʩʪ. 

 

ʄʘʩʩʘ 

1000 

ʰʪʫʢ 

ʩʝʤʷʥ, 

ʛ 

ʀʥʜʠ- 

ʚʠʜʫʘʣʴ-

ʥʳʝ 

ʦʪʙʦʨʳ 

ʩʝʤʷʥ,  ʛ 

1 2 3 4 5 6 7 8 9 10 

1 ɼʘʤʫ-12-St. 51 84 1235 100 223 100 2,0 11,8 

2 ʄ-2502 49 89 1300 105 240 108 2,1 12,2 

3 ʄ-2509 47 86 1291 105 234 105 1,9 10,9 

4 ʄ-2511 48 89 1282 104 230 103 1,9 11,1 

5 ʄ-2516 50 85 1291 105 232 104 2,2 10,8 

6 ʄ-2517 49 85 1298 105 215 96 2,0 11,1 

7 ʄ-2519 53 92 1265 102 225 101 1,9 10,5 

8 ʄ-2520 49 94 1212 98 239 107 2,1 10,3 

9 ʄ-2524 48 86 1453 118 314 141 2,3 10,1 
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1 2 3 4 5 6 7 8 9 10 

10 ʄ-2525 48 83 1375 111 243 109 1,8 10,3 

11 ʄ-2532 46 81 1307 106 236 106 2,2 11,1 

12 ʄ-2533 52 91 1339 108 212 95 2 10,5 

13 ʄ-2542 50 90 1182 96 226 101 1,9 10,9 

14 ʄ-2546 54 91 1361 110 272 122 2,2 10,6 

15 ʄ-2547 53 96 1359 110 245 110 2,1 11,1 

16 ʄ-2555 53 98 1219 99 244 109 2,1 10,1 

17 ʄ-2566 49 81 1329 108 258 116 2,1 9,9 

18 ʄ-2570 50 92 1318 107 254 114 2,1 10,1 

19 ʄ-2571 51 87 1304 106 203 91 1,9 11,2 

20 ʄ-2577 54 89 1283 104 262 117 2,2 9,9 

21 ʄ-2587 50 87 1342 109 245 110 2,1 11,1 

22 ʄ-2588 53 89 1346 109 253 113 2,1 11 

23 L2 51 86 1272 103 250 112 2,1 10,7 

24 L3 51 98 1231 100 249 112 2,1 11,2 

25 L4 51 96 1316 107 246 110 2,2 10,1 

26 OH-2020 49 85 1303 106 248 111 2,0 10,6 

27 ʂᴇʢʩʘʨʘʡ 53 92 1264 102 230 103 1,9 10,0 

ʅʉʈ0,5 =2,1 ʮ 

 

ɺʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʥʘ ʩʫʭʦʝ ʩʝʥʦ ʩʦʩʪʘʚʠʣ: ʦʪ ʥʘʯʘʣʘ 

ʚʝʩʝʥʥʝʡ ʚʝʛʝʪʘʮʠʠ ʜʦ ʧʝʨʚʦʛʦ ʫʢʦʩʘ 43 ʜʥʷ, ʦʪ ʧʝʨʚʦʛʦ ʜʦ ʚʪʦʨʦʛʦ ʫʢʦʩʘ 39 ʜʥʝʡ, ʦʪ 

ʚʪʦʨʦʛʦ ʜʦ ʪʨʝʪʴʝʛʦ ʫʢʦʩʘ 37 ʜʥʝʡ, ʦʪ ʪʨʝʪʴʝʛʦ ʜʦ ʯʝʪʚʝʨʪʦʛʦ ʫʢʦʩʘ 40 ʜʥʝʡ, ʦʪ ʯʝʪʚʝʨʪʦʛʦ 

ʜʦ ʧʷʪʦʛʦ ʫʢʦʩʘ 45 ʜʥʝʡ, ʚʩʝʛʦ ʟʘ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ 5 ʫʢʦʩʦʚ, ʚ 

ʪʘʙʣʠʮʝ ʫʢʘʟʘʥʳ ʩʨʝʜʥʠʝ ʨʝʟʫʣʴʪʘʪʳ ʟʘ ʚʩʝ ʫʢʦʩʳ. 

ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʫʨʦʞʘʡʥʦʩʪʠ ʟʝʣʝʥʥʦʡ ʤʘʩʩʳ ʠ ʩʫʭʦʛʦ ʩʝʥʘ ʩ ʚʳʩʦʢʠʤʠ 

ʧʦʢʘʟʘʪʝʣʷʤʠ ʙʳʣʠ ʚʳʜʝʣʝʥʳ 12 ʦʙʨʘʟʮʘ  ʄ - 2524, ʄ - 2546, ʄ - 2547, ʄ-2566, ʄ-2570, 

ʄ-2577, ʄ-2587, ʄ-2588, L2, L3, L4, ᴆʥʽʤʜʽ-2020 ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʣʝʥʦʡ ʤʘʩʩʳ ʩʦʩʪʘʚʠʣʦ 

1231-1453 ʮ/ʛʘ, ʩʫʭʦʛʦ ʩʝʥʘ  245-314 ʮ/ʛʘ ʧʨʝʚʳʰʝʥʠʝʤ ʩʪʘʥʜʘʨʪʥʦʛʦ ʩʦʨʪʘ ɼʘʤʫ-12 ʥʘ 10-

41% ʵʪʦ ʦʯʝʥʴ ʭʦʨʦʰʠʝ ʨʝʟʫʣʴʪʘʪʳ ʜʣʷ ʜʘʥʥʦʡ ʟʦʥʳ ʚʳʨʘʱʠʚʘʥʠʷ. ɼʣʷ ʩʙʦʨʘ ʩʝʤʷʥ ʧʦ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʤ ʦʙʨʘʟʮʘʤ ʧʦʩʣʝ ʚʪʦʨʦʛʦ ʫʢʦʩʘ ʥʘʤʠ ʙʳʣʠ ʦʩʪʘʚʣʝʥʳ ʧʦ 6 ʤ2 ʧʦ ʢʘʞʜʦʤʫ 

ʦʙʨʘʟʮʫ. ʇʦ ʤʘʩʩʝ 1000 ʩʝʤʷʥ ʙʳʣʠ ʚʳʜʝʣʝʥʳ 16 ʦʙʨʘʟʮʦʚ ʠʟ 27 ʢʦʪʦʨʳʝ ʧʨʝʚʳʩʠʣʠ 

ʩʪʘʥʜʘʨʪʥʳʡ ʩʦʨʪ ɼʘʤʫ-12 ʥʘ 0,1-0,3 ʛʨʘʤʤʘ. ʆʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʠʥʜʦʦʪʙʦʨʥʳʭ ʦʙʨʘʟʮʦʚ 

ʩʦʩʪʘʚʠʣʦ ʧʦ 27 ʦʙʨʘʟʮʘʤ 289,2 ʛʨʘʤʤ.  

ɺ ʢʦʥʢʫʨʩʥʦʤ ʧʠʪʦʤʥʠʢʝ ʠʩʧʳʪʳʚʘʣʠʩʴ 17 ʦʙʨʘʟʮʦʚ ʣʶʮʝʨʥʳ ʟʘ ʩʪʘʥʜʘʨʪʥʳʡ 

ʩʦʨʪ ʚʟʷʪ ʨʘʡʦʥʠʨʦʚʘʥʥʳʡ ʚ ʊʫʨʢʝʩʪʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʩʦʨʪ ɼʘʤʫ-12.  

ʇʦʩʣʝ ʟʠʤʦʚʢʠ ʥʘʤʠ ʦʧʨʝʜʝʣʝʥʘ ʟʠʤʦʩʪʦʡʢʦʩʪʴ ʦʙʨʘʟʮʦʚ ʚ ʢʦʥʢʫʨʩʥʦʤ ʧʠʪʦʤʥʠʢʝ 

ʦʢʘʟʘʣʦʩʴ ʧʦ 5 ʩʦʨʪʘʤ ʟʠʤʦʩʪʦʡʢʦʩʪʴ ʙʳʣʘ ʚʳʩʦʢʘʷ 87-92 % ʨʘʩʪʝʥʠʡ ʥʘ 1 ʤ2 (ɼʘʤʫ-12, ʄ-

2572, ʄ-2501, ʄ-2566, ʄ-2537, ʄ-2582, ʄ-2553), ʫ ʦʩʪʘʣʴʥʳʭ 10 ʩʦʨʪʦʚ ʟʠʤʦʩʪʦʡʢʦʩʪʴ 

ʙʳʣʘ ʭʦʨʦʰʘʷ 75-80% ʨʘʩʪʝʥʠʡ ʥʘ 1ʤ2. ʇʦ ʧʦʢʘʟʘʪʝʣʶ ʢʫʩʪʠʩʪʦʩʪʠ ʠʩʧʳʪʳʚʘʝʤʳʭ 17 

ʩʦʨʪʦʚ ʥʘ ʦʜʥʦʤ ʢʫʩʪʝ ʩʦʩʪʘʚʣʷʣʘ ʧʦ 12 ʩʦʨʪʘʤ ʚʳʩʦʢʘʷ 61-67 ʩʪʝʙʣʝʡ, ʧʦ 6 ʩʦʨʪʘʤ 

ʩʨʝʜʥʷʷ 40-50 ʩʪʝʙʣʝʡ. ʇʦ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʠʩʧʳʪʳʚʘʝʤʳʭ 17 

ʩʦʨʪʦʚ ʚ ʢʦʥʢʫʨʩʥʦʤ ʧʠʪʦʤʥʠʢʝ ʧʦʢʘʟʘʪʝʣʠ ʧʘʨʘʤʝʪʨʦʚ ʧʨʠʟʥʘʢʦʚ ʦʢʘʟʘʣʠʩʴ 

ʩʣʝʜʫʶʱʠʤʠ, ʧʨʠ ʩʨʘʚʥʝʥʠʠ ʩʦ ʩʪʘʥʜʘʨʪʥʳʤ ʩʦʨʪʦʤ ɼʘʤʫ-12. ʇʨʦʮʝʥʪ ʧʦ 

ʦʙʣʠʩʪʚʝʥʥʦʩʪʠ, ʧʨʠ ʩʪʘʥʜʘʨʪʥʦʤ ʩʦʨʪʝ ɼʘʤʫ-12 ʚ 48 %, ʩ ʚʳʩʦʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ 51-

54% ʦʪʤʝʯʝʥʳ 9 ʩʦʨʪʦʚ. ʇʦ ʩʨʝʜʥʝʡ ʚʳʩʦʪʝ ʨʘʩʪʝʥʠʡ (ʪʘʙʣʠʮʘ 2), ʧʦ ʠʩʧʳʪʳʚʘʝʤʳʤ 17 

ʦʙʨʘʟʮʘʤ ʩʘʤʳʤʠ ʚʳʩʦʢʦʨʦʩʣʳʤʠ ʧʦ ʦʪʥʦʰʝʥʠʶ ʩʪʘʥʜʘʨʪʥʦʛʦ ʩʦʨʪʘ ɼʘʤʫ-12 (81 ʩʤ) 

ʦʪʤʝʯʝʥʳ 11 ʦʙʨʘʟʮʦʚ: ʄ-2572, ʄ-2533, ʄ-2501, ʄ-2566, ʄ-2537, ʄ-2513, ʄ-2522, ʄ-

2579, ʄ-2582, ʄ-2581, ʄ-2587, ʄ-2553 ʧʦʢʘʟʘʪʝʣʷʤʠ 84-92 ʩʤ. (ʨʠʩ.1)., ʧʨʝʚʳʰʝʥʠʝ 

ʩʦʩʪʘʚʠʣʦ 3-11 ʩʤ.  ʆʩʪʘʣʴʥʳʝ 6 ʠʩʧʳʪʳʚʘʝʤʳʝ ʩʦʨʪʘ ʥʘʭʦʜʠʣʠʩʴ ʥʘ ʫʨʦʚʥʝ ʩʪʘʥʜʘʨʪʘ 82-
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83 ʩʤ.  

ɺʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʥʘ ʩʝʥʦ ʩʦʩʪʘʚʠʣ: ʦʪ ʥʘʯʘʣʘ ʚʝʩʝʥʥʝʡ 

ʚʝʛʝʪʘʮʠʠ ʜʦ ʧʝʨʚʦʛʦ ʫʢʦʩʘ 42 ʜʥʝʡ, ʦʪ ʧʝʨʚʦʛʦ ʜʦ ʚʪʦʨʦʛʦ ʫʢʦʩʘ 38 ʜʥʝʡ, ʦʪ ʚʪʦʨʦʛʦ ʜʦ 

ʪʨʝʪʴʝʛʦ ʫʢʦʩʘ 37 ʜʥʝʡ, ʦʪ ʪʨʝʪʴʝʛʦ ʜʦ ʯʝʪʚʝʨʪʦʛʦ ʫʢʦʩʘ 41 ʜʥʝʡ, ʦʪ ʯʝʪʚʝʨʪʦʛʦ ʜʦ ʧʷʪʦʛʦ 

ʫʢʦʩʘ 43 ʜʥʝʡ. ɺʩʝʛʦ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ 5 ʫʢʦʩʦʚ ʠ ʧʦ ʢʘʞʜʦʤʫ ʦʙʨʘʟʮʫ ʙʳʣ ʚʟʷʪ ʩʨʝʜʥʠʡ 

ʧʦʢʘʟʘʪʝʣʴ ʚʳʩʦʪʳ ʧʝʨʝʜ ʫʢʦʩʦʤ ʚʦ ʚʨʝʤʷ 25% ʮʚʝʪʝʥʠʷ.    

ʇʦʚʳʰʝʥʥʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʦʙʨʘʟʮʦʚ ʩʚʷʟʘʥʘ ʟʘ ʩʯʝʪ ʩʦʟʜʘʚʰʠʭʩʷ ʙʣʘʛʦʧʨʠʷʪʥʳʭ 

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʚʝʩʥʦʡ ʠ ʟʘ ʩʯʝʪ ʪʝʤʧʘ ʦʪʨʘʩʪʘʥʠʷ ʩ ʚʝʩʥʳ ʠ ʧʦʩʣʝ ʫʢʦʩʦʚ, 

ʧʦʣʠʚʦʚ. ʂʘʢ ʚʠʜʥʦ, ʠʟ ʪʘʙʣʠʮʳ ʚʩʝ ʠʩʧʳʪʳʚʘʝʤʳʝ ʩʦʨʪʘ ʚ ʢʦʥʢʫʨʩʥʦʤ ʠʩʧʳʪʘʥʠʠ 

ʧʨʝʚʳʰʘʣʠ ʩʪʘʥʜʘʨʪʥʳʡ ʩʦʨʪ ɼʘʤʫ-12 ʧʦ ʫʨʦʞʘʡʥʦʩʪʠ ʟʝʣʝʥʥʦʡ ʠ ʩʫʭʦʡ ʤʘʩʩʳ ʟʘ 5 

ʫʢʦʩʦʚ ʥʘ 106-123%. 

 
ʊʘʙʣʠʮʘ 2 ï ʍʦʟʷʡʩʪʚʝʥʥʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʚ  ʢʦʥʢʫʨʩʥʦʤ ʩʦʨʪʦʠʩʧʳʪʘʥʠʠ, 2022-

2024 ʛʛ. 

 

ˉ 

ʧ/ʧ 

ʉʦʨʪʦ-

ʦʙʨʘʟʮʳ 

 

ʆʙʣʠʩʪ-

ʚʝʥ-

ʥʦʩʪʴ, 

% 

ʉʨʝʜ- 

ʥʷʷ 

ʚʳʩʦʪʘ,   

ʩʤ 

ʉʫʤʤʘ 

ʟʝʣʝʥʦʡ 

ʤʘʩʩʳ ʟʘ 

5 ʫʢʦʩʦʚ, 

ʮ/ʛʘ 

ɺ 

% 

ʢ ʩʪ. 

 

ʉʫʤʤʘ 

ʉʫʭʦʡ 

ʤʘʩʩʳ 

ʟʘ 5 

ʫʢʦʩʦʚ, 

ʮ/ʛʘ 

ɺ 

% 

ʢ ʩʪ. 

 

ʄʘʩʩʘ 

1000 

ʰʪʫʢ 

ʩʝʤʷʥ, 

ʛ 

ʀʥʜʠ- 

ʚʠʜʫʘʣʴ-

ʥʳʝ 

ʦʪʙʦʨʳ 

ʩʝʤʷʥ,  ʛ 

 

1 ɼʘʤʫ-12-

St. 

48 81 1211 100 220 100 2 21 

2 ʄ-2572 53 89 1469 121 272 124 2,3 1577 

3 ʄ-2584 49 82 1392 115 258 117 2,2 19 

4 ʄ-2518 50 82 1375 114 255 116 2,1 21 

5 ʄ-2533 52 81 1392 115 258 117 2,3 20 

6 ʄ-2532 47 87 1365 113 253 115 2,2 21 

7 ʄ-2501 51 89 1419 117 263 120 2,4 21 

8 ʄ-2568 50 85 1320 109 245 111 2,2 20 

9 ʄ-2566 52 83 1403 116 260 118 2,1 20 

10 ʄ-2537 54 92 1495 123 277 126 2,4 21 

11 ʄ-2513 52 84 1365 113 253 115 2,5 21 

12 ʄ-2522 50 88 1375 114 255 116 2,2 20 

13 ʄ-2579 50 86 1365 113 253 115 2,3 20 

14 ʄ-2552 49 83 1281 106 238 108 2,5 21 

15 ʄ-2582 51 87 1419 117 263 120 2,2 21 

16 ʄ-2581 52 84 1366 113 253 115 2,3 21 

17 ʄ-2587 47 87 1365 113 253 115 2,2 21 

18 ʄ-2553 51 89 1419 117 263 120 2,4 21 

ʅʉʈ0,5 =2,4 ʮ 

 

ɺʳʩʦʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʫʨʦʞʘʡʥʦʩʪʠ ʟʝʣʝʥʦʡ ʠ ʩʫʭʦʡ ʤʘʩʩʳ ʚʳʷʚʣʝʥʳ ʚ ʭʦʜʝ 

ʠʩʩʣʝʜʦʚʘʥʠʡ 6 ʩʦʨʪʦʚ ʄ-2572, ʄ-2501, ʄ-2566, ʄ-2537, ʄ-2582, ʄ-2553 ʩ ʧʨʝʚʳʰʝʥʠʝʤ 

ʩʪʘʥʜʘʨʪʥʦʛʦ ʩʦʨʪʘ ʥʘ 17-24 %. ʋʨʦʞʘʡʥʦʩʪʴ ʩʫʭʦʛʦ ʩʝʥʘ ʩʦʩʪʘʚʠʣʘ 260-277 ʮ/ʛʘ. ʉʦʨʪ ʄ-

2572 ʢʘʢ ʣʫʯʰʠʡ ʚ ʢʦʥʢʫʨʩʥʦʤ ʩʦʨʪʦʠʩʧʳʪʘʥʠʠ ʩ ʚʳʩʦʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʟʝʣʝʥʥʦʡ ʤʘʩʩʳ 

1469 ʮ/ʛʘ, ʩʫʭʦʛʦ ʩʝʥʘ 272 ʮ/ʛʘ ʙʳʣ ʦʪʦʙʨʘʥ ʠ ʛʦʪʦʚʠʪʩʷ ʚ 2026 ʛʦʜʫ ʜʣʷ ʧʝʨʝʜʘʯʠ ʚ ɻʉʀ.  

ʆʧʨʝʜʝʣʝʥʠʝ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ ʤʘʩʩʳ 1000 ʩʝʤʷʥ ʫ ʠʩʧʳʪʳʚʘʝʤʳʭ ʩʦʨʪʦʚ 

ʧʨʝʚʳʰʘʣʠ ʩʪʘʥʜʘʨʪʥʳʡ ʩʦʨʪ ɼʘʤʫ-12 ʥʘ 0,1-0,5 ʛʨʘʤʤʘ ʧʦʢʘʟʘʪʝʣʷʤʠ 2,1-2,5 ʛʨʘʤʤʘ. 

ʆʪʦʙʨʘʥʳ ʩʝʤʝʥʘ ʩ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʦʙʨʘʟʮʦʚ ʩ ʢʘʞʜʦʛʦ ʥʦʤʝʨʘ ʧʦ 19-21 ʛʨʘʤʤʘ, ʧʦ ʩʦʨʪʫ 

ʄ-2572 ʦʪʦʙʨʘʥʦ 1577 ʛʨʘʤʤʘ, ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʩʝʤʷʥ ʩ ʢʦʥʢʫʨʩʥʦʛʦ ʧʠʪʦʤʥʠʢʘ 

ʩʦʩʪʘʚʠʣʦ  1929 ʛʨʘʤʤʘ. 
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ʘ) ʦʙʱʠʡ ʚʠʜ ʢʦʥʢʫʨʩʥʦʛʦ ʧʠʪʦʤʥʠʢʘ ʙ) ʬʝʥʦʣʦʛʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ 

ʈʠʩʫʥʦʢ 1 ï ʂʦʥʢʫʨʩʥʳʡ ʧʠʪʦʤʥʠʢ, 2024 ʛʦʜ 

 

ɺʳʚʦʜʳ. ʂʦʥʪʨʦʣʴʥʦʤ ʧʠʪʦʤʥʠʢʝ ʠʩʧʳʪʳʚʘʣʦʩʴ 27 ʦʙʨʘʟʮʦʚ ʥʘ ʬʦʥʝ 

ʩʪʘʥʜʘʨʪʥʦʛʦ ʩʦʨʪʘ ɼʘʤʫ-12, ʚʳʜʝʣʝʥʳ 12 ʥʦʤʝʨʦʚ ʄ-2524, ʄ-2546, ʄ-2547, ʄ-2566, ʄ-

2570, ʄ-2577, ʄ-2587, ʄ-2588, L2, L3, L4, ʆʅ-2020 ʧʨʝʚʳʰʝʥʠʝ ʩʦʩʪʘʚʠʣʦ 10-41%, ʧʦ 

ʫʨʦʞʘʡʥʦʩʪʠ ʩʫʭʦʛʦ ʩʝʥʘ 245-314 ʮ/ʛʘ, 1316-1453 ʮ/ʛʘ ʟʝʣʝʥʦʡ ʤʘʩʩʳ. ʂʦʥʢʫʨʩʥʦʤ 

ʧʠʪʦʤʥʠʢʝ ʠʩʧʳʪʳʚʘʣʦʩʴ 17 ʩʦʨʪʦʚ, ʚʳʩʦʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʫʨʦʞʘʡʥʦʩʪʠ ʟʝʣʝʥʦʡ ʠ 

ʩʫʭʦʡ ʤʘʩʩʳ ʚʳʷʚʣʝʥʳ ʚ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʡ 6 ʩʦʨʪʦʚ ʄ-2572, ʄ-2501, ʄ-2566, ʄ-2537, 

ʄ-2582, ʄ-2553 ʩ ʧʨʝʚʳʰʝʥʠʝʤ ʩʪʘʥʜʘʨʪʥʦʛʦ ʩʦʨʪʘ ɼʘʤʫ-12 ʥʘ 18-24 %. 

ʌʠʥʘʥʩʠʨʦʚʘʥʠʝ. ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʦʝʢʪʫ çʉʦʟʜʘʥʠʝ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʳʭ 

ʩʦʨʪʦʚ ʠ ʛʠʙʨʠʜʦʚ ʢʦʨʤʦʚʳʭ ʢʫʣʴʪʫʨ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʘʛʨʦʢʣʠʤʘʪʠʯʝʩʢʠʭ ʟʦʥ ʂʘʟʘʭʩʪʘʥʘ ʠ 

ʨʘʟʨʘʙʦʪʢʘ ʩʦʨʪʦʚʦʡ ʪʝʭʥʦʣʦʛʠʠè ʀʈʅ BR22884393. 

 
ʃʠʪʝʨʘʪʫʨʘ: 

 

[1]  ɹʘʟʘʮʦʚʘ, ʊ.ʄ., ʐʘʣʳʛʠʥʘ ɸ.ɸ. ʇʨʦʜʫʢʪʠʚʥʦʩʪʴ ʤʥʦʛʦʣʝʪʥʠʭ ʙʦʙʦʚʳʭ ʢʫʣʴʪʫʨ ʚ 

ʧʨʝʜʛʦʨʥʦʡ ʟʦʥʝ ʈʉʆ-ɸʣʘʥʠʷ// ɻʦʨʥʦʝ ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ, 2020. ï ˉ2. ï ʉ.74-77. 

[2]  ʑʝʙʘʨʩʢʦʚʘ, ɿ.ʉ., ʇʫʯʢʦʚ ʄ.ʖ., ʉʘʤʦʡʣʦʚʘ ʅ.ʅ. ɸʛʨʦʪʝʭʥʠʯʝʩʢʠʝ ʧʨʠʝʤʳ ʜʣʷ 

ʧʦʚʳʰʝʥʠʷ ʫʨʦʞʘʡʥʦʩʪʠ ʩʝʤʷʥ ʣʶʮʝʨʥʳ // ɺʝʩʪʥʠʢ ʈʦʩʩʠʡʩʢʦʡ ɸʢʘʜʝʤʠʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʥʘʫʢ, 2014. ï ˉ 5. ï ʉ. 36-37. 

[3]   ʃʠʪʚʠʥʦʚ, ɺ.ʅ., ʉʘʨʜʦʨʦʚ ʄ.ʅ. ʀʥʪʝʥʩʠʬʠʢʘʮʠʷ ʣʶʮʝʨʥʦʚʦʛʦ ʢʣʠʥʘ ʚ ʩʝʚʦʦʙʦʨʦʪʝ 

ʊʘʜʞʠʢʠʩʪʘʥʘ // ʆʙʟʦʨ. ʠʥʬʦʨʤ.ʊʘʜʞʠʢʅʀʀʅʊʀ. ï ɼʫʰʘʥʙʝ, 1990. ï 40 ʩ. 

[4]  ʄʝʡiʨʤʘʥ, נ.ʊ. ʄʦʥʦʛʨʘʬʠʷ çʃʶʮʝʨʥʘè. ï ɸʣʤʘʪʳ: ɸʩʳʣ-ʢiʪʘʧ, 2012. ï 416 ʩ. 

[5]  ʄʝʡiʨʤʘʥ, נ.ʊ. ʃʶʮʝʨʥʘ ʚ ʢʦʨʤʦʧʨʦʠʟʚʦʜʩʪʚʝ // çɸʛʨʦᴅʣʝʤè, 2012. ï ˉ 2. . ï ʉ. 20. 

[6]  ʉʘʛʘʣʙʝʢʦʚ, ʋ.ʄ. ʠ ʜʨ. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʨʘʡʦʥʠʨʦʚʘʥʥʳʭ ʠ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʩʦʨʪʦʚ 

ʢʦʨʤʦʚʳʭ ʢʫʣʴʪʫʨ ʂʦʢʰʝʪʘʫʩʢʦʡ ʦʙʣʘʩʪʠ: ʨʝʢʦʤʝʥʜʘʮʠʠ. ï ʂʦʢʰʝʪʘʫ, 2014. ï 47 ʩ. 

[7]  ʄʝʡiʨʤʘʥ, נ.ʊ. ʆʙ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʜʠʢʦʨʘʩʪʫʱʠʭ ʚʠʜʦʚ ʚ ʨʝʢʫʥʪʥʦʡ ʩʝʣʝʢʮʠʠ ʜʣʷ 

ʫʩʠʣʝʥʠʷ ʘʜʘʧʪʘʮʠʦʥʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʢʫʣʴʪʫʨʥʳʭ ʩʦʨʪʦʚ ʣʶʮʝʨʥʳ. ʩʙ. ʤʝʞʜ. ʥʘʫʯʥ. ʧʨʘʢʪ. 

ʢʦʥʬ. ɹʠʦʪʝʭʥʦʣʦʛʠʷ ʛʝʥʝʪʠʢʘ ʠ ʩʝʣʝʢʮʠʷ ʨʘʩʪʝʥʠʡ. ï ɸʣʤʘʙʳʣʘʢ, 2017. ï ʉ.48-49. 

[8]  ʆʤʙʘʝʚ, ɸ.ʄ. ʇʨʠʤʝʥʝʥʠʝ çʟʝʣʝʥʳʭè ʪʝʭʥʦʣʦʛʠʡ ʚ ʢʦʨʤʦʧʨʦʠʟʚʦʜʩʪʚʝ ʠ ʧʘʩʪʙʠʱʥʦʤ 

ʭʦʟʷʡʩʪʚʝ. ʩʙ. ʤʝʞʜ. ʥʘʫʯʥ. ʧʨʘʢʪ. ʢʦʥʬ. ɹʠʦʪʝʭʥʦʣʦʛʠʷ ʛʝʥʝʪʠʢʘ ʠ ʩʝʣʝʢʮʠʷ ʨʘʩʪʝʥʠʡ. ï 

ɸʣʤʘʙʳʣʘʢ, 2017. ï ʉ.51-52. 

[9]  ʋʨʘʟʘʣʠʝʚ, ʈ.ɸ. ʕʢʦʣʦʛʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʘʷ ʩʝʣʝʢʮʠʷ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ ʚ ʮʝʥʪʨʘʣʴʥʦ-

ɸʟʠʘʪʩʢʦʤ ʈʝʛʠʦʥʝ ʄʘʪʝʨʠʘʣʳ II ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʢʦʥʛʨʝʩʩʘ çɻʣʦʙʘʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ ʠ 

ɹʠʦʨʘʟʥʦʦʙʨʘʟʠʝè. ï ɸʣʤʘʪʳ, 2015. ï ʉ.202-209. 

[10]  Li , X., Brummer E.C. Applied Genetics and Genomics in Alfaalfa breeding// Agronomy,  

2012. ï ˉ2. ï ʈʈ. 40-61 

[11]  ʋʤʙʝʪʘʝʚ, ʀ., ɻʫʩʝʡʥʦʚ ʀ. ʄʘʭʤʘʜʞʘʥʦʚ ʉ. ʇ. ʊʝʭʥʦʣʦʛʠʷ ʧʦʣʫʯʝʥʠʷ ʚʳʩʦʢʦʡ 

ʧʨʦʜʫʢʮʠʠ ʫ ʩʦʨʪʘ ʣʶʮʝʨʥʳ çɼʘʤʫ 12è ʚ ʦʨʦʰʘʝʤʦʡ ʟʦʥʝ ʶʛʘ ʂʘʟʘʭʩʪʘʥʘ. ʩʙ. ʤʝʞʜ. ʥʘʫʯʥ. ʧʨʘʢʪ. 

ʢʦʥʬ. ɹʠʦʪʝʭʥʦʣʦʛʠʷ ʛʝʥʝʪʠʢʘ ʠ ʩʝʣʝʢʮʠʷ ʨʘʩʪʝʥʠʡ. ï ɸʣʤʘʙʳʣʘʢ, 2017. ï ʉ.405-406. 



132 

 

[12]  ʄʝʡʨʤʘʥ, ɻ.ʊ., ʄʘʩʦʥʠʯʠʯ-ʐʦʪʫʥʦʚʘ ʈ.ʉ. ʢʥ.  ʃʶʮʝʨʥʘ.  ɻʣʘʚʘ çʉʝʣʝʢʮʠʷ  

ʣʶʮʝʨʥʳè  ɸʣʤʘʪʳ. çɸʩʳʣ ʢʽʪʘʧè, 2012. ï ʉ. 155-334.  

[13]  ʋʩʠʧʙʘʝʚ, ʅ.ɹ., ʍʘʤʟʠʥ ʅ.ɾ., ʉʘʜʚʘʢʘʩʦʚ ʉ.ʉ. ɺʦʟʤʦʞʥʦʩʪʠ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʠ 

ʙʠʦʣʦʛʠʟʘʮʠʠ ʚʳʨʘʱʠʚʘʥʠʷ ʣʶʮʝʨʥʳ// ʄʘʪʝʨʠʘʣʳ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ 

ʢʦʥʬʝʨʝʥʮʠʠ çʉʠʩʪʝʤʘ ʩʦʟʜʘʥʠʷ ʢʦʨʤʦʚʦʡ ʙʘʟʳ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʥʘ ʦʩʥʦʚʝ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ 

ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠʨʦʜʥʳʭ ʢʦʨʤʦʚʳʭ ʫʛʦʜʠʡè, ʧʦʩʚʷʱʝʥʥʘʷ ʢ 70-ʣʝʪʥʝʤʫ 

ʶʙʠʣʝʶ ʜʦʢʪʦʨʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ, ʘʢʘʜʝʤʠʢʘ ʅɸʅ ʈʂ ʠ ɸʉʍʅ ʈʂ ɻ.ʊ. ʄʝʡʽʨʤʘʥ. - 

ɸʣʤʘʣʳʙʘʢ, 2016. ï ʉ. 460-465. 

[14]  ʀʚʘʥʦʚ, ɸ.ʀ. ʃʶʮʝʨʥʘ. ï ʄ.: ʂʦʣʦʩ, 1980. ï 349 ʩ. 

[15]  ɿʳʢʦʚ, ʖ.ɼ. ʉʝʤʠʨʝʯʝʥʩʢʘʷ ʣʶʮʝʨʥʘ. ï ɸʣʤʘ-ɸʪʘ: ʂʘʡʥʘʨ, 1967. ï 149 ʩ. 

[16]  ʉʘʜʚʘʢʘʩʦʚ, ʉ.ʉ. ʉʝʣʝʢʮʠʷ, ʛʝʪʝʨʦʟʠʩ ʠ ʠʤʤʫʥʠʪʝʪ ʣʶʮʝʨʥʳ. ï ɸʣʤʘʪʳ: ɹʘʩʪʘʫ, 

2002. ï 220 ʩ. 

[17]  ʅײʨʳʤʦʚ, ɼ.ɽ. ɾʦשʳʰץʘ. ï ɸʣʤʘʪʳ: פʘʡʥʘʨ, 1976. ï 182 ʙ. 

[18]  ʊʢʘʯʝʥʢʦ, ʀ.ʂ., ʉʫʨʢʦʚ ʅ.ɸ., ʏʝʨʥʷʚʩʢʠʭ ɺ.ʀ. ʠ ʜʨ. ʉʝʣʝʢʮʠʷ ʠ ʩʝʤʝʥʦʚʦʜʩʪʚʦ 

ʣʶʮʝʨʥʳ ʠ ʜʨʫʛʠʭ ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚ. ï ɹʝʣʛʦʨʦʜ: ʂʨʝʩʪʴʷʥʩʢʦʝ ʜʝʣʦ, 2005. ï 378 ʩ. 

[19]  ʃʫʙʝʥʝʮ, ʇ.ɸ. ʃʶʮʝʨʥʘ - Medicago L. (ʢʨʘʪʢʠʡ ʦʙʟʦʨ ʨʦʜʘ Medicago ʠ ʢʣʘʩʩʠʬʠʢʘʮʠʷ 

ʧʦʜʨʦʜʘ Falcago (Reichenb.) Grossh. //Tp. ʧʦ ʧʨʠʢʣ. ʙʦʪ., ʛʝʥ. ʠ ʩʝʣ, 1972. ï ʊ. 47 ɺʳʧ. 3. ï ʉ.3-68 

[20]  ʀʚʘʥʦʚ, ɸ.ʀ. ʃʶʮʝʨʥʘ. ï ʄ.: ʂʦʣʦʩ, 1980. ï 349 ʩ. 

[21]  ʃʫʙʝʥʝʮ, ʇ.ɸ. ʃʶʮʝʨʥʘ. ï ʄ.: ʉʝʣʴʭʦʟʠʟʜʘʪ, 1956. ï 246ʩ. 

[22]  ʉʠʥʩʢʘʷ, ɽ.ʂ. ʃʶʮʝʨʥʘ// ʂʫʣʴʪʫʨʥʘʷ ʬʣʦʨʘ ʉʉʉʈ. ï ʄ., 1950. ï ʉ.54-69. 

[23]  ɼʦʩʧʝʭʦʚ, ɹ. ɸ. ʄʝʪʦʜʠʢʘ ʧʦʣʝʚʦʛʦ ʦʧʳʪʘ ʜʣʷ ʢʦʨʤʦʚʳʭ ʪʨʘʚ. ʀʟʜʘʪʝʣʴʩʪʚʦ ʂʦʣʦʩ. ï 

ʄʦʩʢʚʘ, 1985. 3-ʝ ʠʟʜʘʥʠʝ. ï 35 ʩ. 

[24]  ʄʝʪʦʜʠʢʘ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʩʦʨʪʦʠʩʧʳʪʘʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ [ʊʝʢʩʪ] / 
ɺʳʧʫʩʢ ʧʝʨʚʳʡ. ʆʙʱʘʷ ʯʘʩʪʴ. ï ʄ. ɻʦʩʢʦʤʠʩʩʠʷ ʧʦ ʩʦʨʪʦʠʩʧʳʪʘʥʠʶ, 2015. ï 15 ʩ. 

[25]  ʄʝʪʦʜʠʢʘ   ʧʦʣʝʚʦʛʦ ʦʧʳʪʘ [ʊʝʢʩʪ] ï ʄʦʩʢʚʘ, 1985. ï 351 ʩ. 

 

References 

 

[1]  Bazacova, T.M., Shalygina A.A. Produktivnost' mnogoletnih bobovyh kul'tur v predgornoj 

zone RSO-Alanija// Gornoe sel'skoe hozjajstvo, 2020. ï ˉ2. ï S.74-77. 

[2]  Shhebarskova, Z.S., Puchkov M. Ju., Samojlova N .N.Agrotehnicheskie priemy dlja 

povyshenija urozhajnosti semjan ljucerny // Vestnik Rossijskoj Akademii sel'skohozjajstvennyh nauk, 

2014. ï ˉ 5. ï S. 36-37. 

[3]   Litvinov, V.N.,  Sardorov M.N. Intensifikacija ljucernovogo klina v sevooborote 

Tadzhikistana // Obzor. inform.TadzhikNIINTI. ï Dushanbe, 1990. ï40 s. 

[4]  Mejirman, נ.T. Monografija çLjucernaè. Almaty: Asyl-kitap, 2012. ï 416 s. 

[5]  Mejirman, נ.T. Ljucerna v kormoproizvodstve Zh. çAgroalemè, 2012. ï ˉ 2. . ï S. 20. 

[6]  Sagalbekov, U.M. i dr. Harakteristika rajonirovannyh i perspektivnyh sortov kormovyh 

kul'tur Kokshetauskoj oblasti: rekomendacii. ï Kokshetau, 2014. ï 47 s. 

[7]  Mejirman, נ.T. Ob ispol'zovanii dikorastushhih vidov v rekuntnoj selekcii dlja usilenija 

adaptacionnyh vozmozhnostej kul'turnyh sortov ljucerny. sb. mezhd. nauchn. prakt. konf. Biotehnologija 

genetika i selekcija rastenij. ï Almabylak, 2017. ï S.48-49. 

[8]  Ombaev, A.M. Primenenie çzelenyhè tehnologij v kormoproizvodstve i pastbishhnom 

hozjajstve. sb. mezhd. nauchn. prakt. konf. Biotehnologija genetika i selekcija rastenij. ï Almabylak, 

2017. ï S.51-52. 

[9]  Urazaliev, R.A. Jekologo-geograficheskaja selekcija zernovyh kul'tur v central'no-

Aziatskom Regione Materialy II Mezhdunarodnogo kongressa çGlobal'nye izmenenija klimata i 

Bioraznoobrazieè. ï Almaty, 2015. ï S.202-209. 

[10]  Li, X.,  Brummer E.C. Applied Genetics and Genomics in Alfaalfa breeding// Agronomy,  

2012. ï ˉ2. ï RR. 40-61 

[11]  Umbetaev, I., Gusejnov I. Mahmadzhanov S. P. Tehnologija poluchenija vysokoj produkcii 

u sorta ljucerny çDamu 12è v oroshaemoj zone juga Kazahstana. sb. mezhd. nauchn. prakt. konf. 

Biotehnologija genetika i selekcija rastenij. ï Almabylak, 2017. ï S.405-406. 

[12]  Mejrman, G.T., Masonichich-Shotunova R.S. kn.  Ljucerna.  Glava çSelekcija  ljucernyè  



133 

 

Almaty. çAsyl kʽtapè, 2012. ï S. 155-334.  

[13]  Usipbaev, N.B., Hamzin N.Zh., Sadvakasov S.S. Vozmozhnosti intensifikacii i biologizacii 

vyrashhivanija ljucerny// Materialy mezhdunarodnoj nauchno-prakticheskoj konferencii çSistema 

sozdanija kormovoj bazy zhivotnovodstva na osnove intensifikacii rastenievodstva i ispol'zovanija 

prirodnyh kormovyh ugodijè, posvjashhennaja k 70-letnemu jubileju doktora sel'skohozjajstvennyh nauk, 

akademika NAN RK i ASHN RK G.T. Mejʽrman. ï Almalybak, 2016. ï S. 460-465. 

[14]  Ivanov, A.I. Ljucerna. ï M.: Kolos, 1980. ï 349 s. 

[15]  Zykov, Ju.D. Semirechenskaja ljucerna. ï Alma-Ata: Kajnar, 1967. ï 149 s. 

[16]  Sadvakasov, S.S. Selekcija, geterozis i immunitet ljucerny. ï Almaty: Bastau, 2002. ï 220 s. 

[17]  Nurymov, D.E. Zhoשyshץa. ï Almaty: Qajnar, 1976. ï 182 b. 

[18]  Tkachenko, I.K., Surkov N.A., Chernjavskih V.I. i dr. Selekcija i semenovodstvo ljucerny i 

drugih mnogoletnih trav. ï Belgorod: Krest'janskoe delo, 2005. ï 378 s. 

[19]  Lubenec, P.A. Ljucerna - Medicago L. (kratkij obzor roda Medicago i klassifikacija podroda 

Falcago (Reichenb.) Grossh. //Tp. po prikl. bot., gen. i sel, 1972. ï T. 47 Vyp. 3. ï S.3-68 

[20]  Ivanov, A.I. Ljucerna. ï M.: Kolos, 1980. ï 349 s. 

[21]  Lubenec, P.A. Ljucerna. ï M.: Sel'hozizdat, 1956. ï 246s. 

[22]  Sinskaja, E.K. Ljucerna// Kul'turnaja flora SSSR. ï M., 1950. ï S.54-69. 

[23]  Dospehov, B.A. Metodika polevogo opyta dlja kormovyh trav. Izdatel'stvo Kolos. ï 

Moskva, 1985. 3-e izdanie. ï 35 s. 

[24]  Metodika Gosudarstvennogo sortoispytanija sel'skohozjajstvennyh kul'tur [Tekst] / Vypusk 

pervyj. Obshhaja chast'. M. Goskomissija po sortoispytaniju, 2015. ï 15 s. 

[25]  Metodika   polevogo opyta [Tekst] / ï Moskva, 1985. ï 351 s. 

 

 

 

  ʇʀʊʆʄʅʀʂʊɽ ʉʋɸʈʄɸʃʓ פʉʊɯɻɯʅɼɽɻɯ ʂʆʅʂʋʈʉʊʓתʊרʆ רʉʊɸʅʅʓפɸɿɸפ

ɾʆרʓʐפɸʅʓ ʉʓʅɸʋ 

 

ʄʘʭʤʘʜʞʘʥʦʚ ʉ.ʇ.1, ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ סʳʣʳʤʜʘʨʳʥʳש ʢʘʥʜʠʜʘʪʳ, ץʘʫʳʤʜʘʩʪʳʨʳʣסʘʥ 

ʧʨʦʬʝʩʩʦʨ 

ɽʨʞʘʥʦʚʘ ʉ.ʊ.2, ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ סʳʣʳʤʜʘʨʳʥʳש ʢʘʥʜʠʜʘʪʳ 

ʂʦʩʪʘʢʦʚ ɸ.ʂ.1, ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ סʳʣʳʤʜʘʨʳʥʳש ʢʘʥʜʠʜʘʪʳ 

ʊʘסʘʝʚ ɸ.ʄ.1, ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ סʳʣʳʤʜʘʨʳʥʳש ʢʘʥʜʠʜʘʪʳ 

ʄʘʭʤʘʜʞʘʥʦʚ ɼ.ʉ.1, ʤʘʛʠʩʪʨʘʥʪ 

 

çʄʘϨʪʘ ʞϸʥʝ ʙʘϨʰʘ ʘʫʳʣ ʰʘʨʫʘʰʳʣʳϤʳ ʪϸʞʽʨʠʙʝ ʩʪʘʥʮʠʷʩʳè ɾʐʉ, ɸʪʘʢʝʥʪ Ϩ.,  ʂʘʟʘϨʩʪʘʥ  

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

ϧʘʟʘϨʩʪʘʥ 

 

ɸשʜʘʪʧʘ. פʘʟʘץʩʪʘʥʥʳש ʦשʪװʩʪʽʛʽ װʰʽʥ ʩʫʘʨʤʘʣʳ ʞʦשʳʰץʘʥʳש ᴇʥʽʤʜʽʣʽʛʽ ʞʦסʘʨʳ ʢᴇʧ 

ᴇʨʳʤʜʳ ʩʦʨʪʪʘʨʳʥ ʞʘʩʘʫ װʰʽʥ ʢʦʣʣʝʢʮʠʷʣʳץ ʞᴅʥʝ ʢʦʥʢʫʨʩʪʳץ ʧʠʪʦʤʥʠʢʪʝʛʽ ʰʘʨʫʘʰʳʣʳײץ-ץʥʜʳ 

ʙʝʣʛʽʣʝʨʽ װʣʛʽʣʝʨʽʥʝ ᴅʜʽʩʪʝʤʝʛʝ ʩᴅʡʢʝʩ ʩʳʥʘʫ ʞװʨʛʽʟʽʣʜʽ. ʇʠʪʦʤʥʠʢʪʝʨʜʝ ʞʘʩʳʣ ʞᴅʥʝ ײץʨסʘץ 

ʤʘʩʩʘʥʳש ᴇʥʽʤʜʽʣʽʛʽ, ʦʨʳʤ ʢʝʟʽʥʜʝʛʽ ᴇʩʽʤʜʽʢʪʝʨʜʽש ʙʠʽʢʪʽʛʽ, ʞʘʧʳʨʘץʪʘʨʳ, 1000 ʪץײʳʤʥʳש ʩʘʣʤʘסʳ 

ʟʝʨʪʪʝʣʜʽ ʞᴅʥʝ ʝײץ שʥʜʳ ʞʝʢʝ װʣʛʽʣʝʨ ʪʘשʜʘʣʜʳ. 

ʂʦʣʣʝʢʮʠʷʣʳץ ʧʠʪʦʤʥʠʢʪʝ ɼʘʤʫ-12 ʩʪʘʥʜʘʨʪʳ ʘʩʪʘʨʳʥʜʘ 27 װʣʛʽ ʟʝʨʪʪʝʣʜʽ, ʞʘʩʳʣ ʤʘʩʩʘʩʳ 

ʤʝʥ ײץʨסʘץ ʰᴇʧʪʽש ᴇʥʽʤʜʽʣʽʛʽʥ ʘʥʳץʪʘʫ ʢʝʟʽʥʜʝ, ʞʦסʘʨʳ ʢᴇʨʩʝʪʢʽʰʪʝʨʽ ʙʘʨ 12 װʣʛʽʣʝʨʽ ʘʥʳץʪʘʣʜʳ -  

ʄ - 2524, ʄ - 2546, ʄ - 2547, ʄ-2566, ʄ-2570, ʄ-2577, ʄ-2587,  ʄ-2588, L2, L3, L4, ᴆʥʽʤʜʝʨ-

2020.  ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʩʽʥʜʝ, 12 װʣʛʽ ʙʦʡʳʥʰʘ ʞʘʩʳʣ ʤʘʩʩʘʥʳש ᴇʥʽʤʜʽʣʽʛʽ 1231-1453 ʮ/ʛʘ ײץʨʘʜʳ, 

 ʣ ʦʩʳ ᴇʩʽʨʫײʨʘʧ, ɼʘʤʫ12 ʩʪʘʥʜʘʨʪʪʳ ʩʦʨʪʳʥʘʥ 10-41% ʘʩʳʧ ʢʝʪʪʽ, ʙײץ ʰᴇʧ 245-314 ʮ/ʛʘ ץʘסʨײץ

ʘʡʤʘסʳ װʰʽʥ ᴇʪʝ ʞʘץʩʳ ʥᴅʪʠʞʝ ʙʦʣסʘʥʳ ʘʥʳץʪʘʣʜʳ. 

ʂʦʥʢʫʨʩʪʳץ ʧʠʪʦʤʥʠʢʪʝʛʽ ɼʘʤʫ-12 ʩʪʘʥʜʘʨʪʳ ʘʩʪʘʨʳʥʜʘ 18 װʣʛʽ ʟʝʨʪʪʝʣʜʽ, ʙʘʨʣʳץ 

ʩʳʥʘʣסʘʥ װʣʛʽʣʝʨʜʝʛʽ, ʞʘʣʧʳ  5 ʦʨʳʤʜʘסʳ ʞʘʩʳʣ ʤʘʩʩʘ ʤʝʥ ײץʨסʘץ ʰᴇʧ ʤʘʩʩʘʩʳ ʙʦʡʳʥʰʘ 106-

123% ʰʝʛʽʥʜʝ ʙʦʣʳʧ, ʘʩʳʧ ʢʝʪʪʽ. ʕʢʦʥʦʤʠʢʘʣʳײץ ץʥʜʳʣʳסʳ ʞʦסʘʨʳ ʢᴇʨʩʝʪʢʽʰʪʝʨʽ ʙʦʡʳʥʰʘ 

ʢʝʣʝʩʽ װʣʛʽʣʝʨ ʝʨʝʢʰʝʣʝʥʜʽ:  ʷסʥʠ ʄ-2572, ʄ-2501, ʄ-2537, ʄ-2582, ʄ-2553 װʣʛʽʣʝʨʽʥʽש 

ʢᴇʨʩʝʪʢʽʰʪʝʨʽ ɼʘʤʫ-12 ʩʪʘʥʜʘʨʪʪʳ ʩʦʨʪʳʥʘʥ 120-126%-סʘ ʞʦסʘʨʳ ʙʦʣʜʳ. 
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ʂʦʥʢʫʨʩʪʳץ ʩʦʨʪʪʳץ ʩʳʥʘץʪʘ, ʞʘʩʳʣ ʤʘʩʩʘʩʳ 1469 ʮ/ʛʘ-ʜʘʥ ʞʦסʘʨʳ, ײץʨסʘץ ʰᴇʙʽ ᴇʥʽʤʜʽʣʽʛʽ 

272 ʮ/ʛʘ ײץʨʘʧ, װʟʜʽʢ ʨʝʪʽʥʜʝ ʄ-2572 ʩʦʨʪʳ ʪʘשʜʘʣʳʧ ʘʣʳʥʳʧ, 2026 ʞʳʣʳ ʄʝʤʣʝʢʝʪʪʽʢ ʩʳʥʘץ 

ʠʥʩʪʠʪʫʪʳʥʘ ʪʘʧʩʳʨʫסʘ ʜʘʡʳʥʜʘʣʫʜʘ. 

ʊ̔ ʨʝʢ ʩᴇʟʜʝʨ: ʞʦשʳʰץʘ, ᴇʥʽʤ, ʞʘʧʳʨʘץ, ʩʦʨʪ, ʙײʪʘ, ʩʘʣʤʘץ.  
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Abstract. In order to create high-yielding multi-cut varieties of irrigated alfalfa for the south of 

Kazakhstan, samples were tested for economically valuable traits according to the methodology in a 

collection and competitive nursery. In the nurseries, the yield of green and dry mass, plant height during 

mowing, foliage, weight of 1000 seeds were studied and the most valuable individual samples were 

selected. In the collection nursery, 27 samples were studied against the background of the Damu-12 

standard, when determining the yield of green mass and dry hay with high indicators, 12 samples were 

identified M - 2524, M - 2546, M - 2547, M-2566, M-2570, M-2577, M-2587, M-2588, L2, L3, L4, 

Onimdi-2020. The yield of green mass for 12 samples was 1231-1453 c/ha, dry hay 245-314 c/ha, 

exceeding the standard variety Damu-12 by 10-41%, these are very good results for this growing zone. 

In the competitive nursery, 18 samples were studied against the background of the standard 

Damu-12, the excess in all tested samples was in green mass and dry mass of hay for 5 cuttings within 

106-123%. The following samples stood out for the highest economically valuable characteristics: M-

2572, M-2501, M-2537, M-2582, M-2553 with indicators exceeding the standard variety Damu-12 by 

120-126%. The M-2572 variety as the best in the competitive variety testing with high green mass 

indicators of 1469 c/ha, dry hay 272 c/ha was selected and is being prepared in 2026 for transfer to the 

State Scientific Inspection. 

Keywords: alfalfa, yield, foliage, variety, bush, mass. 
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1ʂʘʟʘʭʩʢʠʡ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʉ.ʉʝʡʬʫʣʣʠʥʘ, ʛ.ɸʩʪʘʥʘ, 

ʂʘʟʘʭʩʪʘʥ  
 2 ʊʆʆ çɹʀʆ-ʂɸʊUè, ʛ.ɸʩʪʘʥʘ, ʂʘʟʘʭʩʪʘʥ  

 
ɸʥʥʦʪʘʮʠʷ. ʆʪʙʦʨ ʠ ʠʟʫʯʝʥʠʝ ʵʬʬʝʢʪʠʚʥʳʭ ʰʪʘʤʤʦʚ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʜʣʷ ʩʦʟʜʘʥʠʷ 

ʤʠʢʨʦʙʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʧʨʠ ʚʦʟʜʝʣʳʚʘʥʠʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ 

ʧʨʠʝʤʦʚ ʧʦʣʫʯʝʥʠʷ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʡ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʡ ʨʘʩʪʝʥʠʝʚʦʜʯʝʩʢʦʡ ʧʨʦʜʫʢʮʠʠ, 

ʩʦʭʨʘʥʷʷ ʧʨʠ ʵʪʦʤ ʧʣʦʜʦʨʦʜʠʝ ʧʦʯʚʳ ʠ ʩʦʩʪʦʷʥʠʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ɼʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ 

ʧʨʠʤʝʥʝʥʠʷ ʙʠʦʧʨʝʧʘʨʘʪʦʚ ʥʝʦʙʭʦʜʠʤʳ ʛʣʫʙʦʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʚ ʩʠʩʪʝʤʝ 

ʧʦʯʚʘ ï ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ ï ʨʘʩʪʝʥʠʷ ʩ ʫʯʝʪʦʤ ʟʘʢʦʥʦʚ ʠʭ ʬʫʥʮʠʦʥʠʨʦʚʘʥʠʷ. ɹʠʦʧʨʝʧʘʨʘʪʳ ʥʘ 

ʦʩʥʦʚʝ ʧʦʯʚʝʥʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚ ʦʪʣʠʯʠʝ ʦʪ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʠʤʝʶʪ ʤʥʦʛʦ 

ʧʨʠʝʤʫʱʝʩʪʚ: ʵʬʬʝʢʪʠʚʥʳ, ʙʝʟʦʧʘʩʥʳ ʜʣʷ ʯʝʣʦʚʝʢʘ, ʥʝ ʪʦʢʩʠʯʥʳ. ʄʠʢʨʦʦʨʛʘʥʠʟʤʳ, ʚʭʦʜʷʱʠʝ ʚ 

ʩʦʩʪʘʚ ʙʠʦʧʨʝʧʘʨʘʪʦʚ, ʩʦʭʨʘʥʷʶʪ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʴ ʚ ʫʩʣʦʚʠʷʭ ʠʥʪʝʥʩʠʚʥʦʛʦ ʟʝʤʣʝʜʝʣʠʷ, ʤʦʛʫʪ 

ʦʙʣʘʜʘʪʴ ʚʳʩʦʢʦʡ ʧʨʠʩʧʦʩʘʙʣʠʚʘʝʤʦʩʪʴʶ ʢ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ. ʅʝʤʘʣʦʚʘʞʥʳʤ 

ʬʘʢʪʦʨʦʤ ʷʚʣʷʝʪʩʷ ʚʣʠʷʥʠʝ ʠʟʫʯʝʥʥʳʭ ʰʪʘʤʤʦʚ ʥʘ ʧʦʢʘʟʘʪʝʣʠ ʥʘʯʘʣʴʥʦʛʦ ʧʨʦʨʘʩʪʘʥʠʷ ʩʝʤʷʥ, ʯʪʦ 

ʧʦʟʚʦʣʷʝʪ ʩʛʣʘʞʠʚʘʪʴ ʚʣʠʷʥʠʝ ʙʘʨʴʝʨʦʚ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 

ʅʘʩʪʦʷʱʘʷ ʨʘʙʦʪʘ ʦʪʨʘʞʘʝʪ ʨʝʟʫʣʴʪʘʪʳ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʦʪʙʦʨʫ ʠ ʠʟʫʯʝʥʠʶ 

ʰʪʘʤʤʘ Priestia megaterium ʠ ʝʛʦ ʚʣʠʷʥʠʶ ʥʘ ʤʦʨʬʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʝʤʷʥ 

ʧʰʝʥʠʮʳ ʥʘ ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ ʨʦʩʪʘ. ʇʦ ʧʦʣʫʯʝʥʥʳʤ ʨʝʟʫʣʴʪʘʪʘʤ ʰʪʘʤʤʳ P. megaterium ʰʪ.ˉ6, 

ʰʪ.ˉ8, ʰʪ.ˉ10, ʰʪ.ˉ22 ʚʳʷʚʣʝʥʳ ʢʘʢ ʥʘʠʙʦʣʝʝ ʘʢʪʠʚʥʳʝ, ʧʦʚʳʰʘʚʰʠʝ ʚʩʭʦʞʝʩʪʴ ʠ 

ʩʪʠʤʫʣʠʨʦʚʘʚʰʠʝ ʨʦʩʪʦʚʳʝ ʧʨʦʮʝʩʩʳ ʧʨʠ ʧʨʦʨʘʩʪʘʥʠʠ ʩʝʤʷʥ ʧʰʝʥʠʮʳ.   

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʦʯʚʘ, ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ, ʰʪʘʤʤ, P. megaterium, ʨʦʩʪʩʪʠʤʫʣʠʨʫʶʱʘʷ 

ʘʢʪʠʚʥʦʩʪʴ, ʦʪʙʦʨ. 

 

ɺʚʝʜʝʥʠʝ. ʅʘʠʙʦʣʝʝ ʢʨʠʪʠʯʝʩʢʠʡ ʧʝʨʠʦʜ ʚ ʞʠʟʥʠ ʨʘʩʪʝʥʠʡ ï ʵʪʦ ʥʘʯʘʣʴʥʳʡ ʵʪʘʧ 

ʦʥʪʦʛʝʥʝʟʘ, ʘ ʠʤʝʥʥʦ ʧʨʦʮʝʩʩ ʧʨʦʨʘʩʪʘʥʠʷ ʩʝʤʷʥ. ʕʪʦʪ ʧʝʨʠʦʜ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʞʠ-

ʚʘʝʤʦʩʪʴ ʨʘʩʪʝʥʠʡ ʚ ʧʨʦʮʝʩʩʝ ʚʝʛʝʪʘʮʠʠ, ʯʪʦ ʦʜʥʦʟʥʘʯʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʢʦʥʝʯʥʦʤ ʨʝʟʫʣʴ-

ʪʘʪʝ, ʢʘʢ ʚ ʢʦʣʠʯʝʩʪʚʝʥʥʦʤ, ʪʘʢ ʠ ʚ ʢʘʯʝʩʪʚʝʥʥʦʤ ʚʳʨʘʞʝʥʠʠ. ʅʝʩʤʦʪʨʷ ʥʘ ʤʥʦʛʦʯʠʩ-

ʣʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʠ ʚ ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ, ʵʪʘ ʪʝʤʘ ʦʩʪʘʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʠ ʦʪʢʨʳʪʦʡ ʧʦ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʛʣʘʚʥʳʭ ʟʘʜʘʯ ʚ ʤʠʨʦʚʦʤ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʝ.  

ʉʣʝʜʫʝʪ ʫʜʝʣʷʪʴ ʧʨʠʩʪʘʣʴʥʦʝ ʚʥʠʤʘʥʠʝ ʚʥʝʜʨʝʥʠʶ ʥʦʚʳʭ ʘʛʨʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʠʝʤʦʚ ʧʨʠ ʚʦʟʜʝʣʳʚʘʥʠʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʥʘ ʩʪʘʨʪʦʚʦʤ ʵʪʘʧʝ ʨʦʩʪʘ ʜʣʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʡ ʧʨʦʭʦʞʜʝʥʠʷ ʧʦʩʣʝʜʫʶʱʠʭ ʩʪʘʜʠʡ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ 

ʧʝʨʠʦʜʘ. ʇʨʠʤʝʥʝʥʠʝ ʩʪʠʤʫʣʷʪʦʨʦʚ ʨʦʩʪʘ ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʜʣʷ ʧʦʚʳʰʝʥʠʷ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʢʫʣʴʪʫʨ ʤʦʞʝʪ ʦʪʨʠʮʘʪʝʣʴʥʦ ʩʢʘʟʘʪʴʩʷ ʥʘ ʢʦʥʝʯʥʦʤ ʧʨʦʜʫʢʪʝ. 

ɸʣʴʪʝʨʥʘʪʠʚʦʡ ʷʚʣʷʶʪʩʷ ʧʨʝʧʘʨʘʪʳ ʥʘ ʦʩʥʦʚʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 
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ʙʝʟʦʧʘʩʥʦʩʪʴ, ʥʠʟʢʘʷ ʪʦʢʩʠʯʥʦʩʪʴ, ʧʦʣʠʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ ʠ ʩʝʙʝʩʪʦʠʤʦʩʪʴ [1, 2]. ɺ 

ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʚʩʝ ʯʘʱʝ ʜʣʷ ʥʫʞʜ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʠʤʝʥʷʶʪʩʷ 

ʧʨʝʧʘʨʘʪʳ, ʩʦʩʪʘʷʱʠʝ ʠʟ ʘʛʨʦʥʦʤʠʯʝʩʢʠ ʮʝʥʥʳʭ ʠʣʠ ʵʬʬʝʢʪʠʚʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʪʘʢʠʭ ʙʠʦʧʨʝʧʘʨʘʪʦʚ ʧʦʚʳʰʘʝʪ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʢʫʣʴʪʫʨ, ʫʣʫʯʰʘʝʪ ʠʭ ʢʘʯʝʩʪʚʦ, ʩʥʠʞʘʝʪ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʧʨʠʤʝʥʝʥʠʠ ʤʠʥʝʨʘʣʴʥʳʭ 

ʫʜʦʙʨʝʥʠʷʭ [3-5]. ʆʩʥʦʚʫ ʪʘʢʠʭ ʧʨʝʧʘʨʘʪʦʚ ʩʦʩʪʘʚʣʷʶʪ ʞʠʚʳʝ ʢʣʝʪʢʠ ʧʦʯʚʝʥʥʳʭ ʠ 

ʨʠʟʦʩʬʝʨʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʦʙʣʘʜʘʶʱʠʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-ʮʝʥʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ [6].    

ʉʧʦʩʦʙʥʦʩʪʴ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʩʪʠʤʫʣʠʨʦʚʘʪʴ ʨʦʩʪ ʨʘʩʪʝʥʠʡ ʩʚʷʟʘʥʘ ʩ ʪʨʝʤʷ 

ʦʩʥʦʚʥʳʤʠ ʬʘʢʪʦʨʘʤʠ: ʧʨʦʜʫʢʮʠʝʡ ʠʤʠ ʬʠʪʦʛʦʨʤʦʥʦʚ, ʨʝʛʫʣʠʨʫʶʱʠʭ ʨʦʩʪ ʨʘʩʪʝʥʠʡ; 

ʧʦʚʳʰʝʥʠʝʤ ʧʦʜ ʠʭ ʚʣʠʷʥʠʝʤ ʜʦʩʪʫʧʥʦʩʪʠ ʜʣʷ ʨʘʩʪʝʥʠʡ ʵʣʝʤʝʥʪʦʚ ʧʠʪʘʥʠʷ ʚ ʥʘʠʙʦʣʝʝ 

ʢʨʠʪʠʯʝʩʢʠʡ ʧʝʨʠʦʜ ʠʭ ʞʠʟʥʠ. ɼʘʥʥʳʝ ʩʚʦʡʩʪʚʘ ʧʨʦʷʚʣʷʶʪʩʷ ʫ ʨʘʟʥʳʭ ʚʠʜʦʚ ʙʘʢʪʝʨʠʡ 

ʠʣʠ ʩʦʯʝʪʘʶʪʩʷ ʫ ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ ʚʠʜʘ [7, 8].  

ʉʨʝʜʠ ʨʘʟʣʠʯʥʳʭ ʙʘʢʪʝʨʠʡ ʨʦʜ P. megaterium ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ 

ʨʦʜʦʚ ʚ ʨʠʟʦʩʬʝʨʝ. ʐʪʘʤʤʳ ʜʘʥʥʦʛʦ ʨʦʜʘ ʚʳʜʝʣʷʶʪ ʤʝʪʘʙʦʣʠʪʳ, ʢʦʪʦʨʳʝ ʫʚʝʣʠʯʠʚʘʶʪ 

ʜʦʩʪʫʧʥʦʩʪʴ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʜʣʷ ʨʘʩʪʝʥʠʡ [9]. ɺʳʷʚʣʝʥʦ, ʯʪʦ P. megaterium ʧʨʦʷʚʣʷʝʪ 

ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʝ ʨʦʩʪʫ ʨʘʩʪʝʥʠʡ, ʠʟʚʝʩʪʝʥ ʩʚʦʝʡ 

ʘʥʪʠʤʠʢʨʦʙʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʧʨʦʪʠʚ ʨʘʟʣʠʯʥʳʭ ʬʠʪʦʧʘʪʦʛʝʥʦʚ [10].  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʵʬʬʝʢʪ ʙʘʢʪʝʨʠʟʘʮʠʠ ʩʝʤʷʥ ʟʘʚʠʩʠʪ ʦʪ ʤʥʦʞʝʩʪʚʘ 

ʬʘʢʪʦʨʦʚ: ʘʢʪʠʚʥʦʩʪʠ ʰʪʘʤʤʘ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘ, ʢʦʥʮʝʥʪʨʘʮʠʠ ʩʫʩʧʝʥʟʠʠ ʢʣʝʪʦʢ, 

ʢʦʣʠʯʝʩʪʚʘ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʚ ʩʫʩʧʝʥʟʠʠ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʦʙʨʘʙʦʪʢʠ 

ʩʝʤʷʥ, ʚʠʜʘ ʨʘʩʪʝʥʠʡ, ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʦʯʚʳ. ʆʪʢʨʳʚʘʶʪʩʷ ʙʦʣʴʰʠʝ ʧʝʨʩʧʝʢʪʠʚʳ ʧʦ 

ʧʦʠʩʢʫ, ʚʳʜʝʣʝʥʠʶ ʠ ʠʟʫʯʝʥʠʶ ʥʦʚʳʭ ʙʘʢʪʝʨʠʡ, ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʶʱʠʭ ʥʘ ʨʘʟʚʠʪʠʝ 

ʨʘʩʪʝʥʠʡ ʜʣʷ ʩʦʟʜʘʥʠʷ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ ʚ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʝ.  

ʎʝʣʴʶ ʨʘʙʦʪʳ ʙʳʣ ʩʢʨʠʥʠʥʛ ʰʪʘʤʤʦʚ P. megaterium, ʦʙʣʘʜʘʶʱʠʭ 

ʙʠʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠ ʮʝʥʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʧʨʠʤʝʥʝʥʠʷ ʧʨʠ ʩʪʠʤʫʣʷʮʠʠ 

ʨʦʩʪʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ.  

ʄʘʪʝʨʠʘʣ rʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʆʙʲʝʢʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʣʫʞʠʣʠ ʯʠʩʪʳʝ 

ʢʫʣʴʪʫʨʳ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʚʳʜʝʣʝʥʳʝ ʠʟ ʯʝʨʥʦʟʝʤʦʚ, ʢʘʰʪʘʥʦʚʳʭ, ʪʝʤʥʦ-ʢʘʰʪʘʥʦʚʳʭ, 

ʩʚʝʪʣʦ-ʢʘʰʪʘʥʦʚʳʭ, ʩʦʣʦʥʯʘʢʦʚ ʧʦʯʚ ʉʝʚʝʨʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ. ʇʦʯʚʝʥʥʳʝ ʦʙʨʘʟʮʳ ʙʳʣʠ 

ʦʪʦʙʨʘʥʳ ʠʟ ʨʘʟʣʠʯʥʳʭ ʭʦʟʷʡʩʪʚ ʨʝʛʠʦʥʘ: ʊʆʆ çɸʢʤʦʣʘ-ʌʝʥʠʢʩè (ʎʝʣʠʥʦʛʨʘʜʩʢʠʡ ʨʘʡʦʥ 

ɸʢʤʦʣʠʥʩʢʦʡ ʦʙʣʘʩʪʠ), ʉʍʆʉ (ʩʝʣʦ ʏʘʛʣʠʥʢʘ, ʉʝʚʝʨʦ-ʂʘʟʘʭʩʪʘʥʩʢʘʷ ʦʙʣʘʩʪʴ), ʊʆʆ 

çʅʘʡʜʦʨʦʚʩʢʦʝè (ʂʘʨʘʛʘʥʜʠʥʩʢʘʷ ʦʙʣʘʩʪʴ), ʊʆʆ çʅʘʫʯʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʮʝʥʪʨ 

ʟʝʨʥʦʚʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠʤ. ɸ. ʀ. ɹʘʨʘʝʚʘè ʠ ʚʦʢʨʫʛ ʩʪʦʣʠʮʳ, ʛ. ɸʩʪʘʥʳ. ʀʟ ʜʘʥʥʳʭ ʦʙʨʘʟʮʦʚ 

ʧʦʯʚʳ ʚʩʝʛʦ ʙʳʣʦ ʚʳʜʝʣʝʥʦ 43 ʠʟʦʣʷʪʘ. ɼʘʣʝʝ ʙʳʣ ʧʨʦʚʝʜʝʥ ʩʢʨʠʥʠʥʛ ʥʘ 

ʨʦʩʪʩʪʠʤʫʣʠʨʫʶʱʫʶ ʘʢʪʠʚʥʦʩʪʴ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʨʦʩʪʘ ʠ ʚʩʭʦʞʝʩʪʠ ʩʝʤʷʥ ʧʰʝʥʠʮʳ ʩʦʨʪʘ 

ɸʩʪʘʥʘ-2 ʥʘʠʙʦʣʝʝ ʘʢʪʠʚʥʳʭ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʢʫʣʴʪʫʨ. ʃʘʙʦʨʘʪʦʨʥʳʝ ʨʘʙʦʪʳ ʙʳʣʠ 

ʧʨʦʚʝʜʝʥʳ ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʙʠʦʪʝʭʥʦʣʦʛʠʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʊʆʆ çɹʀʆ-ʂɸTUè. 

ɺʳʜʝʣʝʥʠʝ ʙʘʢʪʝʨʠʡ ʠʟ ʧʦʯʚʳ. ʆʙʨʘʟʝʮ ʧʦʯʚʳ ʚʝʩʦʤ 1 ʛ ʧʝʨʝʥʦʩʠʣʠ ʚ 100 ʤʣ ʢʦʣʙʫ 

ʩʦ ʩʪʝʨʠʣʴʥʦʡ ʚʦʜʦʧʨʦʚʦʜʥʦʡ ʚʦʜʦʡ. ʇʦʣʫʯʝʥʥʘʷ ʧʦʯʚʝʥʥʘʷ ʩʫʩʧʝʥʟʠʷ ʙʳʣʘ ʨʘʟʚʝʜʝʥʘ ʧʦ 

1 ʤʣ ʚ ʨʷʜʝ ʧʨʦʙʠʨʦʢ ʩ 9 ʤʣ ʩʪʝʨʠʣʴʥʦʡ ʚʦʜʦʧʨʦʚʦʜʥʦʡ ʚʦʜʦʡ. ʇʦʩʝʚ ʧʦʯʚʝʥʥʳʭ 

ʩʫʩʧʝʥʟʠʡ  ʥʘ ʧʣʦʪʥʳʝ ʧʠʪʘʪʝʣʴʥʳʝ ʩʨʝʜʳ ʧʨʦʚʦʜʠʣʠ ʠʟ ʨʘʟʚʝʜʝʥʠʡ 1:10, 1:100, 1:1000 ʠ 

ʪ.ʜ. ʅʘ ʧʦʚʝʨʭʥʦʩʪʴ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʳ ʥʘʥʦʩʠʣʠ 1 ʤʣ ʧʦʯʚʝʥʥʦʡ ʩʫʩʧʝʥʟʠʠ 

ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʨʘʟʚʝʜʝʥʠʷ ʠ ʰʧʘʪʝʣʝʤ ʨʘʧʨʝʜʝʣʷʣʠ ʧʦ ʧʦʚʝʨʭʥʦʩʪʠ ʘʛʘʨʘ. ɿʘʩʝʷʥʥʳʝ 

ʯʘʰʢʠ ʧʦʤʝʱʘʣʠ ʚ ʪʝʨʤʦʩʪʘʪ. ʉʨʦʢʠ ʫʯʝʪʘ ʚʳʨʦʩʰʠʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʟʘʚʠʩʝʣʠ ʦʪ 

ʩʦʩʪʘʚʘ ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜ. ʂʫʣʴʪʫʨʘʣʴʥʦ-ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ 

ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʦʙʱʝʧʨʠʥʷʪʦʡ ʤʝʪʦʜʠʢʝ. ʇʝʨʚʠʯʥʫʶ ʠʜʝʥʪʠʬʠʢʘʮʠʶ ʧʨʦʚʦʜʠʣʠ ʩʦʛʣʘʩʥʦ 

ʦʧʨʝʜʝʣʠʪʝʣʶ ɹʝʨʜʞʠ [11].ʄʠʢʨʦʦʨʛʘʥʠʟʤʳ ʚʳʨʘʱʠʚʘʣʠ ʥʘ ʩʣʝʜʫʶʱʠʭ ʧʠʪʘʪʝʣʴʥʳʭ 

ʩʨʝʜʘʭ: ʤʷʩʥʦʡ ʧʠʪʘʪʝʣʴʥʳʡ ʘʛʘʨ (ʄʇɸ), ʢʨʘʭʤʘʣʴʥʦ-ʘʤʤʠʘʯʥʳʡ ʘʛʘʨ (ʂɸɸ), ʘʛʘʨ ʏʘʧʝʢʘ 

ɼʦʢʩʘ (ʏɼ), ʩʨʝʜʘ ʕʰʙʠ, ʩʨʝʜʘ ɻʘʫʟʝ.  

ʂʘʪʘʣʘʟʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʦʙʨʘʟʦʚʘʥʠʷ ʧʫʟʳʨʴʢʦʚ 
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ʢʠʩʣʦʨʦʜʘ ʧʨʠ ʚʥʝʩʝʥʠʠ ʚ ʧʨʦʙʠʨʢʠ ʩ ʢʫʣʴʪʫʨʦʡ 1 ʤʣ 3%-ʦʡ ʧʝʨʝʢʠʩʠ ʚʦʜʦʨʦʜʘ. 

ɸʢʪʠʚʥʦʩʪʴ ʢʘʪʘʣʘʟʳ ʦʮʝʥʠʚʘʣʠ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ. ʆʧʨʝʜʝʣʝʥʠʝ ʥʠʪʨʦʛʝʥʘʟʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʙʘʢʪʝʨʠʡ ʧʨʦʚʦʜʠʣʠ ʤʝʪʦʜʦʤ, ʦʩʥʦʚʘʥʥʳʤ ʥʘ ʚʦʩʩʪʘʥʦʚʣʝʥʠʠ ʘʮʝʪʠʣʝʥʘ. 

ʇʘʪʦʛʝʥʥʦʩʪʴ ʦʧʨʝʜʝʣʷʣʠ ʥʘ ʞʝʣʪʦʯʥʦ-ʩʦʣʝʚʦʤ ʘʛʘʨʝ. ʅʘ ʞʝʣʪʦʯʥʦ-ʩʦʣʝʚʦʤ ʘʛʘʨʝ 

ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʧʘʪʦʛʝʥʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚʳʟʳʚʘʝʪ ʣʝʮʠʪʠʥʘʟʥʫʶ (ʣʝ-

ʮʠʪʦʚʠʪʝʣʣʘʟʥʫʶ) ʨʝʘʢʮʠʶ, ʧʨʦʷʚʣʷʶʱʫʶʩʷ ʚ ʦʙʨʘʟʦʚʘʥʠʠ ʚʦʢʨʫʛ ʢʦʣʦʥʠʠ ʟʦʥʳ 

ʧʦʤʫʪʥʝʥʠʷ ʩ ʨʘʜʫʞʥʳʤ ʚʝʥʯʠʢʦʤ ʚ ʦʪʨʘʞʝʥʥʦʤ ʩʚʝʪʝ. 

ʈʦʩʪʩʪʠʤʫʣʠʨʫʶʱʫʶ ʘʢʪʠʚʥʦʩʪʴ ʰʪʘʤʤʦʚ ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʨʦʩʪʦʚʳʤ ʧʦʢʘʟʘʪʝʣʷʤ ʠ 

ʚʩʭʦʞʝʩʪʠ ʩʝʤʷʥ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʫʩʧʝʥʟʠʠ ʞʠʚʳʭ ʢʣʝʪʦʢ ʙʘʢʪʝʨʠʡ ʩ ʚʦʜʦʡ. ɼʣʷ 

ʦʙʨʘʙʦʪʢʠ ʠʩʧʦʣʴʟʦʚʘʣʠ ʨʘʟʙʘʚʣʝʥʥʫʶ ʢʫʣʴʪʫʨʫ ʙʘʢʪʝʨʠʡ  1:50, ʛʜʝ ʢ 1 ʤʣ ʩʫʩʧʝʥʟʠʠ 

ʚʳʜʝʣʝʥʥʳʭ ʠʟʦʣʷʪʦʚ ʜʦʙʘʚʣʷʣʠ 50 ʤʣ ʚʦʜʳ. ɺ ʢʘʯʝʩʪʚʝ ʢʦʥʪʨʦʣʷ ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʝʤʝʥʘ, 

ʟʘʤʦʯʝʥʥʳʝ ʚ ʩʪʝʨʠʣʴʥʦʡ ʚʦʜʦʧʨʦʚʦʜʥʦʡ ʚʦʜʝ. ɼʣʷ ʢʘʞʜʦʛʦ ʚʘʨʠʘʥʪʘ ʦʪʙʠʨʘʣʠ ʧʦ 20 

ʩʝʤʷʥ, ʩʝʤʝʥʘ ʨʘʩʢʣʘʜʳʚʘʣʠ ʥʘ ʬʠʣʴʪʦʚʘʣʴʥʦʡ ʙʫʤʘʛʝ ʚ ʯʘʰʢʘʭ ʇʝʪʨʠ. ʇʨʦʚʦʜʠʣʠ 

ʝʞʝʜʥʝʚʥʫʶ ʦʙʨʘʙʦʪʢʫ ʫʚʣʘʞʥʝʥʠʝʤ ʧʦ 1 ʤʣ. ʉʝʤʝʥʘ ʧʨʦʨʘʱʠʚʘʣʠʩʴ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 25-

260ʉ ʚ ʪʝʯʝʥʠʝ 10 ʜʥʝʡ. ɺʣʠʷʥʠʝ ʢʫʣʴʪʫʨʘʣʴʥʳʭ ʬʠʣʴʪʨʘʪʦʚ ʥʘ ʨʦʩʪ ʨʘʩʪʝʥʠʡ ʦʮʝʥʠʚʘʣʠ 

ʧʦ ʵʥʝʨʛʠʠ ʧʨʦʨʘʩʪʘʥʠʷ ʠ ʣʘʙʦʨʘʪʦʨʥʦʡ ʚʩʭʦʞʝʩʪʠ ʩʝʤʷʥ, ʜʣʠʥʝ ʨʦʩʪʢʦʚ ʠ ʢʦʨʝʰʢʦʚ, 

ʯʠʩʣʫ ʢʦʨʝʰʢʦʚ [12].    

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʦʙʩʫʞʜʝʥʠʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʟ ʦʪʦʙʨʘʥʥʳʭ ʦʙʨʘʟʮʦʚ ʧʦʯʚ ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʚ ʯʠʩʪʫʶ ʢʫʣʴʪʫʨʫ 43 ʠʟʦʣʷʪʘ 

ʙʘʢʪʝʨʠʡ, ʠʟ ʢʦʪʦʨʳʭ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʢʨʠʥʠʥʛʘ ʙʳʣʦ ʦʪʙʨʘʥʦ 8 ʠʟʦʣʷʪʦʚ, ʦʪʣʠʯʠʚʰʠʭʩʷ ʧʦ 

ʢʫʣʴʪʫʨʘʣʴʥʦ-ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ ʧʨʠʟʥʘʢʘʤ: ʨʘʟʤʝʨʫ, ʬʦʨʤʝ, ʧʨʦʬʠʣʶ, ʧʦʚʝʨʭʥʦʩʪʠ, 

ʢʦʥʩʠʩʪʝʥʮʠʠ, ʮʚʝʪʫ (ʪʘʙʣʠʮʘ - 1).  ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ ʛʝʥʘ 15s rRNA, 

ʦʧʨʝʜʝʣʝʥʦ 8 ʰʪʘʤʤʦʚ P. megaterium.  

 
ʊʘʙʣʠʮʘ 1 ï ʂʫʣʴʪʫʨʘʣʴʥʦ-ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʥʦʚʳʭ  ʰʪʘʤʤʦʚ, ʚʳʜʝʣʝʥʥʳʭ ʠʟ 

ʨʘʟʣʠʯʥʳʭ ʧʦʯʚ ʠ ʠʣʦʚʳʭ ʦʩʘʜʢʦʚ 
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P. megaterium 

ʰʪ.ˉ6 

ʉʦʣ. ʏɼ 5 ʂ ɺ ɻ ɹʝʣʳʡ ʉ 

P. megaterium 

ʰʪ.ˉ8 

ʉʦʣ. ʂɸ

ɸ 

4 ʂ ʇ ʄ ʂʦʨʠʯʥʝʚʳʡ ʇʣ 

P. megaterium 

ʰʪ.ˉ9 

ʊʂ (ɸ) ʏɼ 3 ʂ ɺ  ɻ ʄʦʣʦʯʥʳʡ ʉ 

P. megaterium 

ʰʪ.ˉ10 

ʊʂ (ɸ) ʏɼ 3 ʂ ɺ  ɻ ʊʝʤʥʦ-

ʤʦʣʦʯʥʳʡ 

ʉ 

P. megaterium 

ʰʪ.ˉ13 

ʊʂ (ʌ) ʏɼ 3 ʂ ɺ  ɻ ʇʨʦʟʨʘʯʥʳʡ ʉ 

P. megaterium 

ʰʪ.ˉ19 

ʅʘʡ. ʏɼ 2 ʂ ɺ  ʄ ɹʣʝʜʥʦ-

ʞʝʣʪʳʡ 

ʉ 

P. megaterium 

ʰʪ.ˉ22 

ʀ.ʦ. ʄ

ʇɸ 

10 ʂ ɺ  ɻ ʉʚʝʪʣʦ-

ʞʝʣʪʳʡ 

ʉ 

P. megaterium 

ʰʪ.ˉ45 

ʀ.ʦ. ɻʘʫ

ʟʝ 

28,4 ʅ ɺ  ʄ ɾʝʣʪʳʡ ʉ 

ʇʨʠʤʝʯʘʥʠʝ: ʉʦʣ. -  ʩʦʣʦʥʯʘʢ; ʊʂ(ɸ)  - ʪʝʤʥʦ-ʢʘʰʪʘʥʦʚʳʡ (ʛ.ɸʩʪʘʥʘ); ʊʂ(ʌ) ï ʪʝʤʥʦ-

ʢʘʰʪʘʥʦʚʳʡ (ʊʆʆ çɸץʤʦʣʘ-ʌʝʣʠʢʩè); ʅʘʡ. ï ʊʆʆ çʅʘʡʜʦʨʦʚʩʢʦʝè; ʀ.ʦ.-ʠʣʦʚʳʝ ʦʩʘʜʢʠ; ʂ- 

ʂʨʫʛʣʘʷ; ɺ ï ɺʳʧʫʢʣʳʡ; ʇ ï ʇʣʦʩʢʠʡ; ʅ ï ʅʝʧʨʘʚʠʣʴʥʘʷ; ʄ ï ʄʘʪʦʚʘʷ; ɻ ï ɻʣʷʥʮʝʚʘʷ; ʉ ï 

ʉʣʠʟʠʩʪʘʷ; ʇʣ ï ʇʣʦʪʥʘʷ.  

https://chem21.info/info/1030583
https://chem21.info/info/329423
https://chem21.info/info/15596
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ʅʘ ʧʠʪʘʪʝʣʴʥʳʭ ʘʛʘʨʦʚʳʭ ʩʨʝʜʘʭ, ʫʢʘʟʘʥʥʳʭ ʚʳʰʝ ʰʪʘʤʤʦʚ ʙʘʢʪʝʨʠʡ 

ʦʙʨʘʟʦʚʳʚʘʣʠ ʙʝʣʳʝ, ʤʦʣʦʯʥʳʝ, ʞʝʣʪʳʝ, ʢʦʨʠʯʥʝʚʳʝ ʢʦʣʦʥʠʠ ʜʠʘʤʝʪʨʦʤ ʦʪ 2 ʜʦ 28,4 ʤʤ. 

ʆʥʠ ʠʤʝʣʠ ʨʦʚʥʳʝ, ʯʝʪʢʠʝ ʠʣʠ ʚʦʣʥʠʩʪʳʝ ʢʨʘʷ, ʚʳʧʫʢʣʳʡ ʧʨʦʬʠʣʴ, ʧʦ ʢʦʥʩʠʩʪʝʥʮʠʠ ʚ 

ʦʩʥʦʚʥʦʤ ʩʣʠʟʠʩʪʳʝ. ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʦʪʦʙʨʘʥʥʳʭ ʠʟʦʣʷʪʦʚ ʛʨʘʤʧʦʣʦʞʠʪʝʣʴʥʳʝ 

ʧʘʣʦʯʢʦʚʠʜʥʳʝ ʙʘʢʪʝʨʠʠ.  

ɹʘʢʪʝʨʠʠ ʨʦʜʘ P. megaterium ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥ rʚ ʧʦʯʚʝ, ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ 

ʩʧʦʩʦʙʥʦʩʪʴʶ ʢʦʣʦʥʠʟʠʨʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʪʢʘʥʠ ʨʘʩʪʝʥʠʡ ʠ ʩʠʥʪʝʟʠʨʦʚʘʪʴ ʙʠʦʘʢʪʠʚʥʳʝ 

ʩʦʝʜʠʥʝʥʠʷ [13]. ʂʘʪʘʣʘʟʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʧʦʢʘʟʘʪʝʣʝʡ ʙʠʦʣʦʛʠʯʝʩʢʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʧʦʯʚ. ʈʦʣʴ ʧʦʯʚʝʥʥʦʡ ʢʘʪʘʣʘʟʳ ʩʚʦʜʠʪʴʩʷ ʢ ʨʘʟʨʫʰʝʥʠʶ ʪʦʢʩʠʯʥʦʡ ʜʣʷ ʞʠʚʳʭ 

ʦʨʛʘʥʠʟʤʦʚ ʧʝʨʝʢʠʩʠ ʚʦʜʦʨʦʜʘ [14]. ʆʧʨʝʜʝʣʝʥʠʝ ʢʘʪʘʣʘʟʥʦʡ ʘʢʪʠʚʥʦʩʪʠ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʤʝʪʦʜʦʤ ʚ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ, 

ʧʦʩʢʦʣʴʢʫ ʦʥʦ ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʠʪʴ ʥʘʣʠʯʠʝ ʠ ʘʢʪʠʚʥʦʩʪʴ ʬʝʨʤʝʥʪʘ ʢʘʪʘʣʘʟʳ ʫ ʜʘʥʥʳʭ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. ʈʘʟʥʳʝ ʚʠʜʳ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʤʦʛʫʪ ʠʤʝʪʴ ʨʘʟʣʠʯʥʫʶ ʢʘʪʘʣʘʟʥʫʶ 

ʘʢʪʠʚʥʦʩʪʴ, ʯʪʦ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʦ ʜʣʷ ʠʭ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʠ ʢʣʘʩʩʠʬʠʢʘʮʠʠ. 

ʂʘʪʘʣʘʟʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʤʦʞʝʪ ʦʪʨʘʞʘʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʤʝʪʘʙʦʣʠʟʤʘ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʠʭ 

ʩʧʦʩʦʙʥʦʩʪʴ ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʢ ʨʘʟʣʠʯʥʳʤ ʫʩʣʦʚʠʷʤ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ɺ ʪʘʙʣʠʮʝ 2 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʧʦ ʢʘʪʘʣʘʟʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠʟʫʯʘʝʤʳʭ ʰʪʘʤʤʦʚ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʪʤ 

ʢʘʪʘʣʘʟʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠʟʫʯʘʝʤʳʝ ʰʪʘʤʤʳ ʧʦʢʘʟʘʣʠ ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʘʢʪʠʚʥʦʩʪʴ, ʯʪʦ 

ʫʢʘʟʳʚʘʝʪ ʥʘ ʠʭ ʩʧʦʩʦʙʥʦʩʪʴ ʘʜʘʧʪʘʮʠʠ ʢ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ. 

 
ʊʘʙʣʠʮʘ 2 ï ʂʘʪʘʣʘʟʥʘʷ, ʥʠʪʨʦʛʝʥʘʟʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʧʘʪʦʛʝʥʥʦʩʪʠ ʙʘʢʪʝʨʠʡ, 

ʘʢʪʠʥʦʤʠʮʝʪʦʚ ʚʳʜʝʣʝʥʥʳʭ ʠʟ ʧʦʯʚ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʉʝʚʝʨʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ ʠ ʠʣʦʚʳʭ 

ʦʩʘʜʢʦʚ 

 

ˉ ʰʪʘʤʤʘ ʂʘʪʘʣʘʟʥʘʷ 

ʘʢʪʠʚʥʦʩʪʴ 

ʇʘʪʦʛʝʥʥʦʩʪʴ ʥʘ ʞʝʣ-

ʪʦʯʥʦ-ʩʦʣʝʚʦʤ ʘʛʘʨʝ 

ʅʠʪʨʦʛʝʥʘʟʥʘʷ 

ʘʢʪʠʚʥʦʩʪʴ 

P. megaterium ʰʪ.ˉ6  + - + 

P. megaterium ʰʪ.ˉ8  + - + 

P. megaterium ʰʪ.ˉ9  + - + 

P. megaterium ʰʪ.ˉ10  + - + 

P. megaterium ʰʪ.ˉ13  + - + 

P. megaterium ʰʪ.ˉ19  - + + 

P. megaterium ʰʪ.ˉ22  + - + 

P. megaterium ʰʪ.ˉ45  + - + 

ʇʨʠʤʝʯʘʥʠʝ:+-ʧʦʣʦʞʠʪʝʣʴʥʦ, - - ʦʪʨʠʮʘʪʝʣʴʥʦ 

 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʙʠʦʧʨʝʧʘʨʘʪʦʚ ʥʘ ʦʩʥʦʚʝ ʘʛʨʦʥʦʤʠʯʝʩʢʠ ʧʦʣʝʟʥʳʭ ʤʠʢʨʦʦʨʛʘ-

ʥʠʟʤʦʚ ʧʨʝʞʜʝ ʚʩʝʛʦ ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʩʧʦʣʴʟʫʝʤʳʤʠ ʜʣʷ ʠʭ ʧʨʦʠʟʚʦʜʩʪʚʘ ʰʪʘʤʤʘʤʠ. ʇʨʠ 

ʦʪʙʦʨʝ ʫʯʠʪʳʚʘʶʪʩʷ ʤʥʦʛʠʝ ʠʭ ʩʚʦʡʩʪʚʘ ʚ ʯʘʩʪʥʦʩʪʠ ʥʠʪʨʦʛʝʥʘʟʥʘʷ ʘʢʪʠʚʥʦʩʪʴ. 

ʀʩʩʣʝʜʫʝʤʳʝ ʰʪʘʤʤʳ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʘʢʪʠʚʥʦʩʪʠ ʥʠʪʦʨʛʝʥʘʟʳ, ʯʪʦ 

ʫʢʘʟʳʚʘʝʪ ʥʘ ʩʧʦʩʦʙʥʦʩʪʴ ʜʘʥʥʳʭ ʰʪʘʤʤʦʚ ʬʠʢʩʠʨʦʚʘʪʴ ʘʪʤʦʩʬʝʨʥʳʡ ʘʟʦʪ.  

ʇʨʠ ʠʟʫʯʝʥʠʠ ʧʘʪʦʛʝʥʥʳʭ ʩʚʦʡʩʪʚ ʰʪʘʤʤʦʚ, ʧʦ P. megaterium ʪh.ˉ19  ʙʳʣʘ 

ʦʪʤʝʯʝʥʘ ʧʘʪʦʛʝʥʥʦʩʪʴ, ʦʩʪʘʣʴʥʳʝ ʰʪʘʤʤʳ ʙʳʣʠ ʥʝʧʘʪʦʛʝʥʥʳʤʠ.  

ʈʦʩʪʩʪʠʤʫʣʠʨʫʶʱʘʷ ʘʢʪʠʚʥʦʩʪʴ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʢʨʠʪʝʨʠʝʚ ʦʪʙʦʨʘ 

ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʰʪʘʤʤʦʚ. ɺ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ 

ʦʮʝʥʢʝ ʨʦʩʪʩʪʠʤʫʣʠʨʫʶʱʝʡ ʘʢʪʠʚʥʦʩʪʠ ʰʪʘʤʤʦʚ, ʚʳʜʝʣʝʥʥʳʭ ʠʟ ʨʘʟʣʠʯʥʳʭ ʧʦʯʚ 

(ʪʘʙʣʠʮʘ - 3). ʇʨʝʜʩʪʘʚʠʪʝʣʠ ʨʦʜʘ P. megaterium ʦʙʥʘʨʫʞʝʥʳ ʚ ʨʘʟʣʠʯʥʳʭ ʧʦʯʚʘʭ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʠ ʘʥʪʨʦʧʦʛʝʥʥʦ ʧʨʝʦʙʨʘʟʦʚʘʥʥʳʭ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʠʭ ʚʳʩʦʢʦʡ ʧʣʘʩʪʠʯʥʦʩʪʠ 

ʢ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʫʩʣʦʚʠʷʤ ʩʨʝʜʳ. ʂʫʣʴʪʫʨʘʣʴʥʘʷ ʞʠʜʢʦʩʪʴ ʙʘʢʪʝʨʠʡ ʩʧʦʩʦʙʥʘ ʚʣʠʷʪʴ 

ʥʘ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʨʘʩʪʝʥʠʡ. ʄʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʠʤʝʥʥʦ ʧʨʦʜʫʮʠʨʦʚʘʥʠʝ 
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ʬʠʪʦʛʦʨʤʦʥʦʚ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʘʢʪʠʚʥʳʡ ʨʦʩʪ ʠ ʚʳʩʦʢʫʶ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ ʈ. megaterium.  

ʉʦʛʣʘʩʥʦ ʧʦʣʫʯʝʥʥʳʤ ʨʝʟʫʣʴʪʘʪʘʤ ʦʙʨʘʙʦʪʢʘ ʩʝʤʷʥ ʧʰʝʥʠʮʳ ʬʠʣʴʪʨʘʪʘʤʠ 

ʢʫʣʴʪʫʨʘʣʴʥʳʭ ʞʠʜʢʦʩʪʝʡ ʈ. megaterium ʧʨʠʚʦʜʠʣʘ ʢ ʧʦʚʳʰʝʥʠʶ ʵʥʝʨʛʠʠ ʠʭ ʧʨʦʨʘʩʪʘʥʠʷ 

ʧʦ ʚʩʝʤ ʚʘʨʠʘʥʪʘʤ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ. 

 
ʊʘʙʣʠʮʘ 3 ï ɺʣʠʷʥʠʝ ʢʫʣʴʪʫʨʘʣʴʥʳʭ ʬʠʣʴʪʨʘʪʦʚ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʥʘ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ 

ʧʰʝʥʠʮʳ 

 

 

ʇʨʠ ʵʪʦʤ ʦʙʨʘʙʦʪʢʘ ʩʝʤʷʥ ʪʘʢʞʝ ʚʣʠʷʣʘ ʥʘ ʚʩʭʦʞʝʩʪʴ ʩʝʤʷʥ, ʪʘʢ ʢʘʢ ʧʦʚʳʰʘʣʘ 

ʜʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʦʪ 2 ʜʦ 10% ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʥʪʨʦʣʝʤ, ʠʩʢʣʶʯʝʥʠʝʤ ʙʳʣ ʣʠʰʴ ʚʘʨʠʘʥʪ 

ʩ ʦʙʨʘʙʦʪʢʦʡ ʩʝʤʷʥ P.megaterium ʰʪ.ˉ13, ʧʨʠ ʢʦʪʦʨʦʡ ʦʙʨʘʙʦʪʢʘ ʝʶ ʩʝʤʷʥ ʧʨʠʚʦʜʠʣʘ ʢ 

ʩʥʠʞʝʥʠʶ ʧʦʢʘʟʘʪʝʣʷ ʚʩʭʦʞʝʩʪʠ ʥʘ 7%. ʄʘʢʩʠʤʘʣʴʥʳʤ ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʵʬʬʝʢʪʦʤ, 

ʩʦʩʪʦʷʱʠʤ ʚ ʧʦʚʳʰʝʥʠʠ ʵʥʝʨʛʠʠ ʧʨʦʨʘʩʪʘʥʠʷ ʩʝʤʷʥ ʠ ʚʩʭʦʞʝʩʪʠ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʩʷ 

ʬʠʣʴʪʨʘʪ ʢʫʣʴʪʫʨʘʣʴʥʦʡ ʞʠʜʢʦʩʪʠ P. megaterium ʪh. ˉ8, P. megaterium ʰʪ.ˉ10, P. 

megaterium ʰʪ.ˉ22.  

ʇʦʚʳʰʝʥʠʝ ʵʥʝʨʛʠʠ ʧʨʦʨʘʩʪʘʥʠʷ ʠ ʚʩʭʦʞʝʩʪʠ ʩʝʤʷʥ ʢʦʥʪʨʦʣʠʨʫʝʪʩʷ ʬʠʪʦʛʦʨʤʦʥʘʤʠ, 

ʢʦʪʦʨʳʝ ʘʢʪʠʚʠʨʫʶʪ ʜʝʣʝʥʠʝ ʠ ʨʘʩʪʷʞʝʥʠʝ ʢʣʝʪʦʢ, ʧʦʚʳʰʘʶʪ ʩʪʨʝʩʩʦʫʩʪʦʡʯʠʚʦʩʪʴ.  

ʊʘʢʞʝ ʠʟʫʯʘʣʠ ʚʣʠʷʥʠʝ ʜʝʡʩʪʚʠʷ ʢʫʣʴʪʫʨʘʣʴʥʦʡ ʞʠʜʢʦʩʪʠ ʥʘ ʚʩʭʦʜʳ ʩʝʤʷʥ ʧʦ 

ʩʣʝʜʫʶʱʠʤ ʧʘʨʘʤʝʪʨʘʤ: ʜʣʠʥʘ ʧʝʨʚʠʯʥʦʛʦ ʢʦʨʥʷ, ʜʣʠʥʘ ʨʦʩʪʢʘ, ʢʦʣʠʯʝʩʪʚʦ ʢʦʨʝʰʢʦʚ. 

ʅʘʠʙʦʣʝʝ ʩʠʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʨʦʩʪ ʧʨʦʨʦʩʪʢʘ ʦʢʘʟʘʣʠ ʰʪʘʤʤʳ: P. megaterium ʰʪ.ˉ8, P. 

megaterium h ʪ.ˉ10 ʠ P. megaterium ʰʪ.ˉ22 ï ʨʘʟʥʠʮʘ ʤʝʞʜʫ ʢʦʥʪʨʦʣʝʤ ʠ ʜʘʥʥʳʤʠ 

ʐʪʘʤʤ  

 ̄

ʕʥʝʨʛʠʷ 

ʧʨʦʨʘʩʪʘ-

ʥʠʷ, % 

(3 ʩʫʪʢʠ) 

ɺʩʭʦʞʝʩʪʴ, 

%  

(6 ʩʫʪʢʠ) 

ɼʣʠʥʘ 

ʨʦʩʪʢʘ, 

ʩʤ 

ɼʣʠʥʘ 

ʢʦʨʝʰʢʘ, 

ʩʤ 

ʏʠʩʣʦ 

ʢʦʨʝʰ-

ʢʦʚ, ʰʪ 

ʇʨʠʤʝ- 

ʯʘʥʠʝ 

ʂʦʥʪʨʦʣʴ 62 90 2,15Ñ0,04 2,85Ñ0,07 4,5Ñ0,11 ɻʥʠʣʳʝ 

ʩʝʤʝʥʘ, 

ʪʫʨʛʦʨʘ ʥʝʪ 

P.megaterium 

ʰʪ.ˉ6  

 

95 97 4,06Ñ0,12 4,2Ñ0,1 4,42Ñ0,11 ɸʢʪʠʚʥʳʡ 

ʨʦʩʪ, 

ʧʣʝʩʝʥʴ ʚ 

ʩʝʤʝʥʘʭ 

P.megaterium 

ʰʪ.ˉ8 

100 100 5,84Ñ0,13 3,44Ñ0,11 4,65Ñ0,12 ɸʢʪʠʚʥʳʡ 

ʨʦʩʪ 

P.megaterium 

ʰʪ.ˉ9 

73 92 2,31Ñ0,08 2,08Ñ0,05 4,2Ñ0,1 ʉʨʝʜʥʠʡ 

ʨʦʩʪ 

P.megaterium 

ʰʪ.ˉ10 

100 100 5,25Ñ0,13 3,91Ñ0,11 4,2Ñ0,1 ɸʢʪʠʚʥʳʡ 

ʨʦʩʪ, 

ʚʳʩʦʢʠʡ 

ʪʫʨʛʦʨ 

P.megaterium 

ʰʪ.ˉ13 

83 83 2,2Ñ0,05 2,3Ñ0,07 4,7Ñ0,12 ʍʦʨʦʰʠʡ 

ʪʫʨʛʦʨ, ʙʝʟ 

ʧʣʝʩʝʥʠ 

P.megaterium  

ʰʪ.ˉ19 

75 95 2,65Ñ0,06 2,49Ñ0,06 4,7Ñ0,12 ʍʦʨʦʰʠʡ 

ʪʫʨʛʦʨ 

 

P.megaterium 

ʰʪ.ˉ22 

97 100 5,0Ñ0,14 3,33Ñ0,09 4,55Ñ0,13 ʉʨʝʜʥʠʝ 

ʨʦʩʪʢʠ 

P.megaterium  

ʰʪ.ˉ45 

70 95 1,94Ñ0,04 2,11Ñ0,06 4,63Ñ0,13 ʊʫʨʛʦʨʘ ʥʝʪ, 

ʩʨʝʜʥʠʡ 

ʨʦʩʪ, ʩʝʤʝʥʘ 

ʧʣʝʩʥʝʚʝʶʪ 
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ʰʪʘʤʘʤʠ ʩʦʩʪʘʚʠʣʘ ʦʪ 2,85 ʜʦ 3,69 ʩʤ. ʂʘʢ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʨʘʥʝʝ ʚ ʚʘʨʠʘʥʪʘʭ ʩ ʜʘʥʥʳʤʠ 

ʰʪʘʤʤʘʤʠ ʧʦʣʫʯʝʥ ʚʳʩʦʢʠʡ ʧʦʢʘʟʘʪʝʣʴ ʠ ʧʦ ʵʥʝʨʛʠʠ ʧʨʦʨʘʩʪʘʥʠʷ ʠ ʧʦ ʚʩʭʦʞʝʩʪʠ ʩʝʤʷʥ.  

ʆʪʤʝʯʝʥʦ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʢʫʣʴʪʫʨʘʣʴʥʳʭ ʬʠʣʴʪʨʘʪʦʚ ʥʘ ʜʣʠʥʫ ʢʦʨʥʷ ʚ 

ʚʘʨʠʘʥʪʘʭ ʩ ʦʙʨʘʙʦʪʢʦʡ P. megaterium ʰʪ.ˉ6, P. megaterium ʰʪ.ˉ8, P. megaterium 

ʰʪ.ˉ10, P. megaterium ʰʪ.ˉ22 ʦʪ 0,48 ʜʦ 1,3 ʩʤ. ʉʝʤʝʥʘ ʩ ʦʙʨʘʙʦʪʢʦʡ ʢʫʣʴʪʫʨʘʣʴʥʳʤ 

ʬʠʣʴʪʨʘʪʦʤ ʰʪ.ˉ45 P. megaterium ʠʥʛʠʙʠʨʦʚʘʣʠ ʨʦʩʪ ʢʦʨʝʰʢʦʚ ʠ ʨʦʩʪʢʦʚ, ʯʪʦ ʚʠʟʫʘʣʴʥʦ 

ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʥʘ ʨʠʩʫʥʢʝ - 1.  

 

 
   
ʈʠʩʫʥʦʢ 1 ï ʇʨʦʨʦʩʪʢʠ ʩʝʤʷʥ ʧʰʝʥʠʮʳ ʚ ʢʦʥʪʨʦʣʴʥʦʤ ʚʘʨʠʘʥʪʝ ʠ ʩ ʦʙʨʘʙʦʪʢʦʡ ʰʪ.ˉ45       

P. megaterium 

 

 ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʘ ʧʷʪʳʡ ʜʝʥʴ ʩ ʤʦʤʝʥʪʘ ʧʦʷʚʣʝʥʠʷ ʚʩʭʦʜʦʚ 

ʧʨʦʠʩʭʦʜʠʣʦ ʟʘʤʝʜʣʝʥʠʝ ʪʝʤʧʦʚ ʨʦʩʪʘ ʧʦʙʝʛʦʚ ʠ ʢʦʨʥʝʡ ʢʘʢ ʚ ʢʦʥʪʨʦʣʝ, ʪʘʢ ʠ ʚ 

ʙʦʣʴʰʠʥʩʪʚʝ ʚʘʨʠʘʥʪʦʚ. ɺʝʨʦʷʪʥʦ ʵʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʠʩʯʝʨʧʳʚʘʥʠʝʤ ʟʘʧʘʩʦʚ ʧʠʪʘʪʝʣʴʥʳʭ 

ʚʝʱʝʩʪʚʚ ʵʥʜʦʩʧʝʨʤʝ ʠ ʧʝʨʝʭʦʜʦʤ ʨʘʩʪʝʥʠʡ ʥʘ ʚʥʝʰʥʝʝ ʧʠʪʘʥʠʝ.  

ɿʘʢʣʶʯʝʥʠʝ. ʇʨʦʚʝʜʝʥʥʳʝ ʣʘʙʦʨʘʪʦʨʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚʳʜʝʣʝʥʥʳʝ 

ʠʟ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʧʦʯʚ ʰʪʘʤʤʳ ʦʪʥʦʩʷʪʩʷ ʢ ʦʜʥʦʤʫ ʨʦʜʫ P. megaterium, ʥʦ ʠʤʝʶʪ 

ʨʘʟʥʳʝ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʮʝʥʥʳʝ ʩʚʦʡʩʪʚʘ. ʇʨʠʯʠʥʦʡ ʤʦʞʝʪ ʷʚʣʷʪʴʩʷ ʧʨʠʞʠʚʘʝʤʦʩʪʴ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʢ ʨʘʟʣʠʯʥʳʤ ʬʘʢʪʦʨʘʤ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ.  

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʢʫʣʴʪʫʨʘʣʴʥʘʷ ʞʠʜʢʦʩʪʴ ʠʟʫʯʘʝʤʳʭ ʰʪʘʤʤʦʚ ʦʢʘʟʳʚʘʣʘ 

ʩʪʠʤʫʣʣʠʨʫʶʱʠʡ ʵʬʬʝʢʪ ʥʘ ʨʦʩʪʦʚʳʝ ʧʦʢʘʟʘʪʝʣʠ ʩʝʤʷʥ ʚ ʚʘʨʠʘʥʪʘʭ P.megaterium ʰʪ.ˉ6, 

P. megaterium ʰʪ.ˉ8, P. megaterium ʰʪ.ˉ10, P. megaterium ʰʪ.ˉ22. ʇʨʠ ʵʪʦʤ ʦʙʨʘʙʦʪʢʘ 

ʩʫʩʧʝʥʟʠʡ ʦʪʜʝʣʴʥʳʭ ʦʧʳʪʥʳʭ ʦʙʨʘʟʮʦʚ ʚʳʟʳʚʘʣʘ ʫʚʝʣʠʯʝʥʠʝ ʩʨʘʟʫ ʜʚʫʭ ʠʣʠ ʪʨʝʭ 

ʠʟʫʯʘʝʤʳʭ ʙʠʦʤʝʪʨʠʯʝʩʢʠʡ ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʨʦʩʪʢʦʚ ʧʰʝʥʠʮʳ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʩʢʨʠʥʠʥʛʝ ʥʘ ʨʦʩʪʩʪʠʤʫʣʠʨʫʶʱʫʶ ʘʢʪʠʚʥʦʩʪʴ ʙʳʣʠ ʚʳʷʚʣʝʥʳ 

ʥʘʠʙʦʣʝʝ ʘʢʪʠʚʥʳʝ ʰʪʘʤʤʳ, ʧʦʚʳʰʘʶʱʠʝ ʨʦʩʪʦʚʳʝ ʧʦʢʘʟʘʪʝʣʠ ʠ ʫʚʝʣʠʯʝʥʠʝ ʚʩʭʦʞʝʩʪʠ 

ʩʝʤʷʥ - P.megaterium ʰʪ.ˉ6, P. megaterium ʰʪ.ˉ8, P. megaterium ʰʪ.ˉ10, P.megaterium 

ʰʪ.ˉ22. ɺ ʧʦʩʣʝʜʫʶʱʝʤ ʜʘʥʥʳʝ ʰʪʘʤʤʳ ʤʦʛʫʪ ʙʳʪʴ ʨʝʢʦʤʝʥʜʦʚʘʥʳ ʢʘʢ ʧʝʨʩʧʝʢʪʠʚʥʳʝ 

ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʧʘʨʪʠʡ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʦʛʦ ʤʠʢʨʦʙʥʦʛʦ ʧʨʝʧʘʨʘʪʘ 

ʜʣʷ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ, ʧʦʚʳʰʘʶʱʠʝ ʚʩʭʦʞʝʩʪʴ ʠ ʩʪʠʤʫʣʠʨʫʶʱʠʝ ʨʦʩʪ ʧʰʝʥʠʮʳ.  

ɹʣʘʛʦʜʘʨʥʦʩʪʴ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʚʳʧʦʣʥʝʥʳ ʚ ʨʘʤʢʘʭ ʧʨʦʛʨʘʤʥʦ-ʮʝʣʝʚʦʛʦ 

ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ  ʀPH ɺR24992961 çʈʘʟʨʘʙʦʪʢʘ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʝʨʝʨʘʙʦʪʢʠ ʫʛʦʣʴʥʳʭ 

ʦʪʭʦʜʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʙʠʦʩʠʩʪʝʤ ʚ ʦʨʛʘʥʦʤʠʥʝʨʘʣʴʥʳʝ ʫʜʦʙʨʝʥʠʷ ʜʣʷ ʧʦʚʳʰʝʥʠʷ 

ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚʳ ʠ ʫʨʦʞʘʡʥʦʩʪʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨè. 
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MEGATERIUM ʐʊɸʄʓʅ ɯʈɯʂʊɽʋ  
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ʐʫʤʝʥʦʚʘ ʅ.ɾ.2, PhD  

ɹʘʠʤʙʝʪʦʚʘ ʕ.ʄ.1, PhD 

ɸʣʛʦʞʠʥʘ A.ʐ.1, ʜʦʢʪʦʨʘʥʪ, ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ סʳʣʳʤʜʘʨʳʥʳש ʤʘʛʠʩʪʨʽ 

ɾʘʢʠʧʦʚʘ ɸ. ɸ.1, ʤʘʛʠʩʪʨʘʥʪ 

 
1ʉ.ʉʝʡʬʫʣʣʠʥ ʘʪʳʥʜʘϤʳ ϧʘʟʘϨ ʘʛʨʦʪʝʭʥʠʢʘʣʳϨ ʟʝʨʪʪʝʫ ʫʥʠʚʝʨʩʠʪʝʪʽ, ɸʩʪʘʥʘ Ϩ., ϧʘʟʘϨʩʪʘʥ  

 2 "ɹʀʆ-KATU" ɾʐʉ, ɸʩʪʘʥʘ Ϩ., ϧʘʟʘϨʩʪʘʥ 

 

ɸשʜʘʪʧʘ. ɸʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ ʜʘץʳʣʜʘʨʳʥ ᴇʩʽʨʫʛʝ ʘʨʥʘʣסʘʥ ʤʠʢʨʦʙʪʳץ ʧʨʝʧʘʨʘʪʪʘʨʜʳ 

ʞʘʩʘʫ װʰʽʥ ʤʠʢʨʦʘסʟʘʣʘʨʜʳש ʪʠʽʤʜʽ ʰʪʘʤʜʘʨʳʥ ʪʘשʜʘʫ ʞᴅʥʝ ʟʝʨʪʪʝʫ ʪʦʧʳʨʘײץ ץʥʘʨʣʳʣʳסʳʥ ʞᴅʥʝ 

 ʘʙʽʣʝʪʪʽ ᴇʩʽʤʜʽʢ ᴇʥʽʤʜʝʨʽʥץ ʘʨʳ ʩʘʧʘʣʳ ʙᴅʩʝʢʝʛʝסʪʘʡ ʦʪʳʨʳʧ, ʞʦץʜʘʡʳʥ ʩʘסʞʘ שʘʥ ʦʨʪʘʥʳסʦʨʰʘץ

ʘʣʫ ᴅʜʽʩʪʝʨʽʥʽש ʙʽʨʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɹʠʦʣʦʛʠʷʣʳץ ʧʨʝʧʘʨʘʪʪʘʨʜʳ ʪʠʽʤʜʽ ʧʘʡʜʘʣʘʥʫ װʰʽʥ ʦʣʘʨʜʳש 

 ʡʝʩʽʥʜʝʛʽװʟʘʣʘʨ-ᴇʩʽʤʜʽʢʪʝʨ ʞסʤʠʢʨʦʘ-ץʪʘʨʳʥ ʝʩʢʝʨʝ ʦʪʳʨʳʧ, ʪʦʧʳʨʘץʜʳʣʳשʳʟʤʝʪ ʝʪʫ ʟʘץ

ʙʘʡʣʘʥʳʩʪʘʨʜʳ ʪʝʨʝשʜʝʪʽʧ ʟʝʨʪʪʝʫ ץʘʞʝʪ. ʊʦʧʳʨʘץ ʤʠʢʨʦʘסʟʘʣʘʨʳʥʘ ʥʝʛʽʟʜʝʣʛʝʥ 

ʙʠʦʧʨʝʧʘʨʘʪʪʘʨʜʳש ʤʠʥʝʨʘʣʜʳ ʪʳשʘʡʪץʳʰʪʘʨסʘ ץʘʨʘסʘʥʜʘ ʢᴇʧʪʝʛʝʥ ʘʨʪʳץʰʳʣʳץʪʘʨʳ ʙʘʨ: ʦʣʘʨ 

ʪʠʽʤʜʽ, ʘʜʘʤ װʰʽʥ ץʘʫʽʧʩʽʟ, ʫʣʳ ʝʤʝʩ. ɹʠʦʣʦʛʠʷʣʳץ ʧʨʝʧʘʨʘʪʪʘʨʜʳײץ שʨʘʤʳʥʘ ʢʽʨʝʪʽʥ 

ʤʠʢʨʦʘסʟʘʣʘʨ ץʘʨץʳʥʜʳ ʝʛʽʥʰʽʣʽʢ ʞʘסʜʘʡʳʥʜʘ ᴇʤʽʨʰʝשʜʽʛʽʥ ʩʘץʪʘʡʜʳ ʞᴅʥʝ ʪʦʧʳʨʘץ-ʢʣʠʤʘʪʪʳץ 

ʞʘסʜʘʡʣʘʨסʘ ʞʦסʘʨʳ ʙʝʡʽʤʜʽʣʽʢʢʝ ʠʝ ʙʦʣʫʳ ʤװʤʢʽʥ. ɿʝʨʪʪʝʣʝʪʽʥ ʰʪʘʤʜʘʨʜʳש ʪץײʳʤʥʳש ʙʘʩʪʘʧץʳ 

ᴇʥʫ ʞʳʣʜʘʤʜʳסʳʥʘ ᴅʩʝʨʽ ʤʘשʳʟʜʳ ʬʘʢʪʦʨ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ, ʙײʣ ץʦʨʰʘסʘʥ ʦʨʪʘʥʳש ʵʢʦʣʦʛʠʷʣʳץ 

ʙʽʨʢʝʣʢʽʣʽʛʽʥʽש ʢʝʜʝʨʛʽʣʝʨʽʥʽש ᴅʩʝʨʽʥ ʪʝʛʽʩʪʝʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ɹײʣ ʞײʤʳʩʪʘ Priestia megaterium 

ʰʪʘʤʤʳʥ ʪʘשʜʘʫ ʞᴅʥʝ ʟʝʨʪʪʝʫ ʙʦʡʳʥʰʘ ʟʝʨʪʭʘʥʘʣʳץ ʟʝʨʪʪʝʫʣʝʨʜʽש ʥᴅʪʠʞʝʣʝʨʽ ʞᴅʥʝ ʦʥʳש ʙʠʜʘʡ 

ʪץײʳʤʜʘʨʳʥʳש ᴇʩʫʜʽש ʙʘʩʪʘʧץʳ ʢʝʟʝשʽʥʜʝ ʤʦʨʬʦʬʠʟʠʦʣʦʛʠʷʣʳץ ʩʠʧʘʪʪʘʤʘʣʘʨʳʥʘ ᴅʩʝʨʽ 

ʢᴇʨʩʝʪʽʣʛʝʥ. ɸʣʳʥסʘʥ ʥᴅʪʠʞʝʣʝʨ ʙʦʡʳʥʰʘ ʙʠʜʘʡ ʪץײʳʤʳʥʳש ᴇʥʫʽ ʢʝʟʽʥʜʝʛʽ ᴇʩʫ װʜʝʨʽʩʪʝʨʽʥ 

ʳʥʪʘʣʘʥʜʳʨʘʪʳʥ ʞᴅʥʝ ᴇʥʛʽʰʪʽʛʽʥ ʘʨʪʪʳʨʘʪʳʥ P. megaterium h ʪ.ˉ6, ʰʪ.ˉ8, ʰʪ.ˉ10, ʰʪ.ˉ22 

ʰʪʘʤʜʘʨʳ ʘʥʳץʪʘʣʜʳ. 

ʊʽʨʝʢ ʩᴇʟʜʝʨ: ʪʦʧʳʨʘץ, ʤʠʢʨʦʘסʟʘʣʘʨ, ʰʪʘʤʤ, P. megaterium, ᴇʩʫʜʽ ʳʥʪʘʣʘʥʜʳʨʘʪʳʥ 

ʙʝʣʩʝʥʜʽʣʽʢ, ʪʘשʜʘʫ. 
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Annotation. The selection and study of effective strains of microorganisms for the creation of 

microbial preparations for the cultivation of agricultural crops is one of the methods for obtaining high-

quality competitive crop production, while maintaining soil fertility and environmental conditions. For 

the effective use of biological products, inïdepth studies of the relationship in the soil ï microorganisms - 

plants system are necessary, taking into account the laws of their functioning. Biologics based on soil 

microorganisms, unlike mineral fertilizers, have many properties: they are effective, safe for human, and 

non-toxic. The microorganisms that make up biological products retain their vital functions in conditions 

of intensive agriculture, and may have high adaptability to soil and climatic conditions. An important 

factor is the influence of the studied strains on the initial germination of seeds, which makes it possible to 

smooth out the impact of barriers to environmental heterogeneity. This work reflects the results of 

laboratory studies on the selection and study of the Priestia megaterium strain and its effect on the 

morphophysiological characteristics of wheat seeds at the initial stage of growth. According to the results 

obtained, strains of  P. megaterium st.ˉ6, st.ˉ8, st.ˉ10, and st.ˉ22 were identified as the most active, 

increasing germination and stimulating dew processes during germination of wheat seeds. 

Keywords: soil, microorganisms, strain, P. megaterium, growth-stimulating activity, selection. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʟʝʤʣʝʜʝʣʠʠ ʩ ʢʘʞʜʳʤ ʛʦʜʦʤ ʧʦʚʳʰʘʝʪʩʷ ʩʧʨʦʩ ʥʘ ʤʘʨʞʠʥʘʣʴ-

ʥʳʝ ʢʫʣʴʪʫʨʳ. ʉʨʝʜʠ ʥʠʭ, ʙʦʣʴʰʫʶ ʧʦʧʫʣʷʨʥʦʩʪʴ ʥʘʙʠʨʘʶʪ ʟʝʨʥʦʙʦʙʦʚʳʝ, ʪʘʢʠʝ ʢʘʢ ʯʝʯʝʚʠʮʘ, 

ʥʫʪ. ʅʝ ʩʤʦʪʨʷ ʥʘ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʚ ʩʪʨʫʢʪʫʨʝ ʧʦʩʝʚʥʳʭ ʧʣʦʱʘʜʝʡ ʉʝʚʝʨʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ, ʥʘ ʪʝʢʫ-

ʱʠʡ ʤʦʤʝʥʪ, ʟʝʨʥʦʙʦʙʦʚʳʝ ʢʫʣʴʪʫʨʳ ʟʘʥʠʤʘʶʪ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʫʶ ʧʣʦʱʘʜʴ ʚʦʟʜʝʣʳʚʘʥʠʷ, 

ʠʥʪʝʨʝʩ ʬʝʨʤʝʨʦʚ ʩ ʢʘʞʜʳʤ ʛʦʜʦʤ ʢ ʥʠʤ ʧʦʚʳʰʘʝʪʩʷ.  ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʦʪʨʝʙʥʦʩʪʴ 

ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʩʦʨʪʘʭ ʚʳʰʝʫʢʘʟʘʥʥʳʭ ʢʫʣʴʪʫʨ. ɸʜʘʧʪʘʮʠʷ ʜʘʥʥʦʡ ʢʫʣʴʪʫʨʳ ʢ ʨʘʟʣʠʯʥʳʤ 

ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ ʧʦʟʚʦʣʷʝʪ ʨʘʩʰʠʨʠʪʴ ʧʣʦʱʘʜʠ ʚʦʟʜʝʣʳʚʘʥʠʷ.  

ʅʫʪ ʚ ʢʨʠʪʠʯʝʩʢʫʶ ʬʘʟʫ ʨʘʟʚʠʪʠʷ ʧʨʝʜʲʷʚʣʷʝʪ ʧʦʚʳʰʝʥʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʪʝʧʣʫ ï ʵʪʦ 

ʧʝʨʠʦʜ ʮʚʝʪʝʥʠʷ ï ʧʣʦʜʦʦʙʨʘʟʦʚʘʥʠʷ. ɺ ʵʪʦ ʚʨʝʤʷ ʩʨʝʜʥʝʜʥʝʚʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʜʦʣʞʥʘ ʙʳʪʴ ʥʝ 

ʥʠʞʝ +220ʉ. ɺ ʫʩʣʦʚʠʷʭ ʂʘʟʘʭʩʪʘʥʘ, ʨʘʥʝʝ ʥʫʪ ʚʦʟʜʝʣʳʚʘʣʩʷ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʚ ʫʩʣʦʚʠʷʭ 

ʟʘʩʫʰʣʠʚʦʡ ʠ ʩʫʭʦʡ ʩʪʝʧʠ ʩ ʩʫʤʤʦʡ ʘʢʪʠʚʥʳʭ ʪʝʤʧʝʨʘʪʫʨ ʚʳʰʝ 25000ʉ. ʉʦʚʨʝʤʝʥʥʳʝ ʩʦʨʪʘ 

ʩʧʦʩʦʙʥʳ ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʢ ʨʘʟʣʠʯʥʳʤ ʧʦʯʚʝʥʥʦ- ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ, ʚ ʯʘʩʪʥʦʩʪʠ ʫʤʝʨʝʥʥʦ 

ʟʘʩʫʰʣʠʚʳʤ. ɺʦʟʜʝʣʳʚʘʥʠʝ ʩʦʨʪʦʚ ʥʫʪʘ ʚ ʩʝʚʝʨʥʳʭ ʨʝʛʠʦʥʘʭ ʂʘʟʘʭʩʪʘʥʘ ʧʦʟʚʦʣʠʪ ʧʦʣʫʯʘʪʴ 

ʩʪʘʙʠʣʴʥʳʡ ʫʨʦʞʘʡ ʜʘʥʥʦʡ ʢʫʣʴʪʫʨʳ ʠ ʨʘʩʰʠʨʠʪʴ ʧʣʦʱʘʜʠ ʝʛʦ ʚʦʟʜʝʣʳʚʘʥʠʷ. ʀʩʩʣʝʜʦʚʘʥʠʷ 

ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʊʆʆ çʂʘʨʘʙʘʣʳʢʩʢʘʷ ʉʍʆʉè. ɼʣʷ ʘʥʘʣʠʟʘ ʙʳʣ ʟʘʣʦʞʝʥ ʦʧʳʪ ʥʘ ʦʩʥʦʚʝ 

ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩʧʳʪʘʥʠʷ 16 ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʩʦʨʪʦʚ ʥʫʪʘ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘʠʣʫʯʰʠʤʠ ʧʦ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʦʢʘʟʘʣʠʩʴ ʩʦʨʪʘ ʀʢʘʨʜʘ-1, 

ʂʘʨʘʙʘʣʳʢʩʢʠʡ 1, ʈʦʟʘʥʘ ʠ ʄʘʣʴʭʦʪʨʘ, ʧʦ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʚʝʛʝʪʘʮʠʠ: ʇʨʠʚʦ-1, ʈʦʟʘʥʘ.   

ʆʧʳʪ ʧʦʢʘʟʘʣ, ʯʪʦ ʫʤʝʨʝʥʥʦ- ʟʘʩʫʰʣʠʚʳʝ ʫʩʣʦʚʠʷ ʯʝʨʥʦʟʸʤʦʚ ʦʙʳʢʥʦʚʝʥʥʳʭ ʉʝʚʝʨʥʦʛʦ 

ʂʘʟʘʭʩʪʘʥʘ ʧʦʜʭʦʜʷʪ ʜʣʷ ʚʦʟʜʝʣʳʚʘʥʠʷ ʥʫʪʘ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʬʝʨʤʝʨʫ ʧʦʣʫʯʘʪʴ ʜʦʩʪʦʡʥʳʡ ʫʨʦʞʘʡ. 

ɼʣʷ ʵʪʦʛʦ ʚʘʞʥʦ ʧʨʘʚʠʣʴʥʦ ʧʦʜʦʙʨʘʪʴ ʩʦʨʪ.     

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʥʫʪ, ʩʦʨʪ, ʢʦʣʣʝʢʮʠʷ, ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ.   

 

ɺʚʝʜʝʥʠʝ. ɺ ʂʘʟʘʭʩʪʘʥʝ ʚ ʩʪʨʫʢʪʫʨʝ ʧʦʩʝʚʥʳʭ ʧʣʦʱʘʜʝʡ ʧʨʝʦʙʣʘʜʘʶʪ ʷʨʦʚʳʝ 

ʟʝʨʥʦʚʳʝ, ʪʘʢʠʝ ʢʘʢ ʧʰʝʥʠʮʘ ʠ ʷʯʤʝʥʴ. ʅʘ ʟʝʨʥʦʙʦʙʦʚʳʝ ʢʫʣʴʪʫʨʳ ʦʪʚʦʜʠʪʩʷ ʣʠʰʴ 

ʥʝʙʦʣʴʰʘʷ ʯʘʩʪʴ ʧʣʦʱʘʜʝʡ ʠʟ-ʟʘ ʚʳʩʦʢʠʭ ʟʘʪʨʘʪ ʥʘ ʩʝʤʝʥʥʦʡ ʤʘʪʝʨʠʘʣ ʠ ʩʣʦʞʥʦʩʪʝʡ ʚ ʠʭ 

ʚʳʨʘʱʠʚʘʥʠʠ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʚ ʤʠʨʝ ʥʘʙʣʶʜʘʝʪʩʷ ʙʝʣʢʦʚʳʡ ʜʝʬʠʮʠʪ, ʯʪʦ ʧʦʜʪʘʣʢʠʚʘʝʪ 

ʩʪʨʘʥʳ ʠʩʢʘʪʴ ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ ʠʩʪʦʯʥʠʢʠ ʙʝʣʢʘ. ʈʘʩʪʠʪʝʣʴʥʳʡ ʙʝʣʦʢ, ʦʩʦʙʝʥʥʦ ʠʟ 

ʟʝʨʥʦʙʦʙʦʚʳʭ, ʩʪʘʥʦʚʠʪʩʷ ʚʩʸ ʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʤ, ʯʪʦ ʚʝʜʸʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʠʭ ʧʦʩʝʚʥʳʭ 

ʧʣʦʱʘʜʝʡ. 

ɿʝʨʥʦʙʦʙʦʚʳʝ ʢʫʣʴʪʫʨʳ ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʶʪ ʥʘ ʧʣʦʜʦʨʦʜʠʝ ʧʦʯʚʳ.  ʅʘʭʦʜʷʩʴ ʚ 

ʩʠʤʙʠʦʟʝ ʩ ʘʟʦʪʦʬʠʢʩʠʨʫʶʱʠʤʠ ʙʘʢʪʝʨʠʷʤʠ, ʦʥʠ ʧʦʟʚʦʣʷʶʪ ʥʘʢʦʧʠʪʴ ʜʦʩʪʘʪʦʯʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʘʟʦʪʘ, ʟʘʬʠʢʩʠʨʦʚʘʥʥʦʛʦ ʚ ʢʣʫʙʝʥʴʢʘʭ ʠʭ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ. ɸʟʦʪ, ʬʠʢʩʠ-

ʨʦʚʘʥʥʳʡ ʙʦʙʦʚʳʤʠ ʢʫʣʴʪʫʨʘʤʠ, ʷʚʣʷʝʪʩʷ ʘʣʴʪʝʨʥʘʪʠʚʦʡ ʩʠʥʪʝʪʠʯʝʩʢʠ ʬʠʢʩʠʨʦʚʘʥʥʦʤʫ 

ʘʟʦʪʫ ʚ ʫʜʦʙʨʝʥʠʷʭ. ɹʣʘʛʦʜʘʨʷ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʬʠʢʩʘʮʠʠ ʘʟʦʪʘ, ʚʚʝʜʝʥʠʝ ʙʦʙʦʚʳʭ ʚ 

ʩʠʩʪʝʤʳ ʟʝʤʣʝʜʝʣʠʷ ʩʥʠʞʘʝʪ ʥʝʢʦʪʦʨʳʝ ʚʨʝʜʥʳʝ ʚʳʙʨʦʩʳ ʦʪ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 

ʘʟʦʪʥʦʛʦ ʮʠʢʣʘ, ʦʩʦʙʝʥʥʦ ʟʘʢʠʩʠ ʘʟʦʪʘ (N20), ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʤʦʱʥʳʤ ʧʘʨʥʠʢʦʚʳʤ 

ʛʘʟʦʤ [1].   
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ɿʝʨʥʦʙʦʙʦʚʳʝ ʢʫʣʴʪʫʨʳ ʦʙʝʩʧʝʯʠʚʘʶʪ ʮʝʥʥʦʝ ʧʠʪʘʥʠʝ, ʥʦ ʠ ʩʧʦʩʦʙʩʪʚʫʶʪ 

ʫʣʫʯʰʝʥʠʶ ʩʦʩʪʦʷʥʠʷ ʧʦʯʚʳ. ʕʪʦ ʜʝʣʘʝʪ ʠʭ ʚʘʞʥʳʤ ʵʣʝʤʝʥʪʦʤ ʫʩʪʦʡʯʠʚʦʛʦ ʟʝʤʣʝʜʝʣʠʷ, 

ʯʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʧʦʤʦʞʝʪ ʨʝʰʘʪʴ ʧʨʦʙʣʝʤʳ ʥʝʭʚʘʪʢʠ ʙʝʣʢʘ ʠ ʩʥʠʞʘʪʴ ʥʘʛʨʫʟʢʫ ʥʘ 

ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʙʳʣʦ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʦ ʟʘʢʣʘʜʢʝ ʧʦʣʝʚʦʛʦ ʦʧʳʪʘ, ʦ ʧʦʠʩʢʝ ʥʦʚʳʭ 

ʮʝʥʥʳʭ ʣʠʥʠʡ, ʘ ʪʘʢʞʝ ʩʦʨʪʦʚ ʥʫʪʘ, ʧʨʠʛʦʜʥʳʭ ʜʣʷ ʚʦʟʜʝʣʳʚʘʥʠʷ ʚ ʩʝʚʝʨʥʦʤ ʂʘʟʘʭʩʪʘʥʝ. 

ɹʦʣʴʰʠʥʩʪʚʦ ʣʝʪ ʚ ʂʦʩʪʘʥʘʡʩʢʦʡ ʦʙʣʘʩʪʠ ʥʘʙʣʶʜʘʝʪʩʷ ʜʝʬʠʮʠʪ ʦʩʘʜʢʦʚ, ʚʳʧʘʜʘʶʱʠʭ ʚ 

ʣʝʪʥʠʡ ʧʝʨʠʦʜ. ʕʪʦ ʦʢʘʟʳʚʘʣʦ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʟʝʨʥʦʙʦʙʦʚʳʭ 

ʢʫʣʴʪʫʨ, ʚ ʪʦʤ ʯʠʩʣʝ ʛʦʨʦʭʘ, ʢʦʪʦʨʳʡ ʥʘʠʙʦʣʝʝ ʚʣʘʛʦʣʶʙʠʚʘʷ ʢʫʣʴʪʫʨʘ. ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ 

ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʥʫʞʥʦ ʫʚʝʣʠʯʠʚʘʪʴ ʧʦʩʝʚʥʳʝ ʧʣʦʱʘʜʠ ʧʦʜ ʙʦʣʝʝ 

ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʳʝ ʢʫʣʴʪʫʨʳ, ʥʘʧʨʠʤʝʨ, ʥʫʪ. ʉʦʨʪʘ ʠ ʣʠʥʠʠ ʥʝ ʚʩʝ ʧʦʜʭʦʜʷʪ ʜʣʷ 

ʚʦʟʜʝʣʳʚʘʥʠʷ ʚ ʩʝʚʝʨʥʦʤ ʂʘʟʘʭʩʪʘʥʝ, ʧʦʵʪʦʤʫ ʥʫʞʥʦ ʠʟʫʯʠʪʴ ʠ ʦʪʦʙʨʘʪʴ ʪʝ ʣʠʥʠʠ ʠ 

ʩʦʨʪʘ, ʢʦʪʦʨʳʝ ʧʦʜʦʡʜʫʪ ʜʣʷ ʚʳʨʘʱʠʚʘʥʠʷ ʚ ʥʘʰʝʡ ʟʦʥʝ. 

ɼʣʷ ʘʜʘʧʪʘʮʠʠ ʢ ʨʘʟʣʠʯʥʳʤ ʧʦʯʚʝʥʥʳʤ ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ ʥʝʦʙʭʦʜʠʤʦ 

ʧʨʦʚʦʜʠʪʴ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʠʩʧʳʪʘʥʠʷ ʩʦʨʪʦʚ ʚ ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʷʭ. ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʷʚʣʷʝʪʩʷ ʧʦʠʩʢ ʥʘʠʙʦʣʝʝ ʧʨʦʜʫʢʪʠʚʥʳʭ ʩʦʨʪʦʚ ʥʫʪʘ ʜʣʷ ʟʦʥʘʣʴʥʳʭ ʫʩʣʦʚʠʡ ʯʝʨʥʦʟʸʤʦʚ 

ʦʙʳʢʥʦʚʝʥʥʳʭ ʉʝʚʝʨʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ. ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʩʣʫʞʠʣʠ 16 ʩʦʨʪʦʚ ʥʫʪʘ. 

ɿʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʡ:  

ï ʆʮʝʥʠʪʴ ʩʦʨʪʘ ʧʦ ʚʝʛʝʪʘʮʠʦʥʥʦʤʫ ʧʝʨʠʦʜʫ. 

ï ʆʧʨʝʜʝʣʠʪʴ ʙʠʦʤʝʪʨʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʩʦʨʪʘ. 

ï ɺʳʙʨʘʪʴ ʥʘʠʙʦʣʝʝ ʫʨʦʞʘʡʥʳʝ ʩʦʨʪʘ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʭʦʜʠʣʠ ʚ ʧʝʨʚʦʡ ʟʦʥʝ 

ʂʦʩʪʘʥʘʡʩʢʦʡ ʦʙʣʘʩʪʠ ʥʘ ʙʘʟʝ ʊʆʆ çʂʘʨʘʙʘʣʳʢʩʢʦʡ ʉʍʆʉè ʩ 2021 ʧʦ 2024 ʛʦʜʘ. 

 ʂʘʨʘʙʘʣʳʢʩʢʘʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʘʷ ʦʧʳʪʥʘʷ ʩʪʘʥʮʠʷ ʨʘʩʧʦʣʦʞʝʥʘ ʚ ʩʝʚʝʨʦ-

ʟʘʧʘʜʥʦʡ ʦʢʦʥʝʯʥʦʩʪʠ ʂʦʩʪʘʥʘʡʩʢʦʡ ʦʙʣʘʩʪʠ ʚ ʟʦʥʝ ʫʤʝʨʝʥʥʦ-ʟʘʩʫʰʣʠʚʦʡ ʣʝʩʦʩʪʝʧʠ ʠ 

ʩʪʝʧʠ. ʉ ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʟʦʥʘ ʷʚʣʷʝʪʩʷ ʧʝʨʝʭʦʜʥʦʡ ʦʪ ɿʘʧʘʜʥʦʩʠʙʠʨʩʢʦʡ 

ʥʠʟʤʝʥʥʦʩʪʠ ʢ ʶʞʥʳʤ ʩʪʝʧʷʤ, ʯʪʦ ʧʨʝʜʦʧʨʝʜʝʣʷʝʪ ʝʝ ʧʦʩʪʦʷʥʥʫʶ ʧʦʜʚʝʨʞʝʥʥʦʩʪʴ 

ʧʨʦʥʠʢʥʦʚʝʥʠʶ ʢʘʢ ʩʝʚʝʨʥʳʭ ʭʦʣʦʜʥʳʭ, ʪʘʢ ʠ ʶʞʥʳʭ ʪʝʧʣʳʭ ʚʦʟʜʫʰʥʳʭ ʤʘʩʩ. ʕʪʦ ʠ 

ʩʣʫʞʠʪ ʧʨʠʯʠʥʦʡ ʢʨʘʡʥʝ ʧʝʨʝʤʝʥʥʳʭ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ ʠ ʯʘʩʪʦ ʚʦʟʥʠʢʘʶʱʠʭ ʟʘʩʫʭ ʩ 

ʩʠʣʴʥʳʤʠ ʚʝʪʨʘʤʠ [2]. 

ʇʦʯʚʳ ʂʘʨʘʙʘʣʳʢʩʢʦʡ ʉʍʆʉ ʦʪʥʦʩʷʪʩʷ ʢ ʩʨʝʜʥʝʛʫʤʫʩʥʳʤ ʯʝʨʥʦʟʝʤʘʤ 

ʦʙʳʢʥʦʚʝʥʥʳʤ. ʇʦ ʜʘʥʥʳʤ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʠʤʝʶʪ 5,5-6,5% ʛʫʤʫʩʘ. ʇʦ 

ʤʝʭʘʥʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ-ʪʷʞʝʣʦʩʫʛʣʠʥʠʩʪʳʝ ʩ ʦʯʝʥʴ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʘʟʦʪʘ (ʙʦʣʝʝ 5 

ʤʛ/100ʛ ʧʦʯʚʳ) [3]. ɺ ʫʩʣʦʚʠʷʭ ʨʝʟʢʦʡ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʩʪʠ ʤʘʢʩʠʤʫʤ ʦʩʘʜʢʦʚ ʚʳʧʘʜʘʝʪ 

ʦʙʳʯʥʦ ʚ ʤʝʩʷʮʳ, ʪʘʢʠʝ ʢʘʢ ʠʶʥʴ ʠʣʠ ʠʶʣʴ, ʥʦ ʧʦ ʥʘʙʣʶʜʝʥʠʷʤ ʥʘʰʝʛʦ ʦʧʳʪʘ ʤʘʢʩʠʤʫʤ 

ʙʳʣ ʠ ʚ ʘʚʛʫʩʪʝ.  

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʩʣʫʞʠʣʠ 16 ʩʦʨʦʦʙʨʘʟʮʦʚ ʥʫʪʘ. ɺ ʢʘʯʝʩʪʚʝ ʩʪʘʥʜʘʨʪʘ 

ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʩʦʨʪ çʖʙʠʣʝʡʥʳʡè. ʇʦʩʝʚ ʧʨʦʚʦʜʠʣʠ ʩʝʷʣʢʦʡ ʉʂʉ-6-10 ʚ ʪʨʝʭʢʨʘʪʥʦʡ 

ʧʦʚʪʦʨʥʦʩʪʠ ʥʘ ʛʣʫʙʠʥʫ 5 ʩʤ, ʨʝʥʜʦʤʠʟʠʨʦʚʘʥʥʳʤ ʤʝʪʦʜʦʤ. ʈʘʟʤʝʨʳ ʦʧʳʪʥʳʭ ʜʝʣʷʥʦʢ 

ʩʦʩʪʘʚʣʷʣʠ 11 ʤ2, ʠʟ ʥʠʭ ʫʯʝʪʥʳʝ 10 ʤ2. ʅʘʙʣʶʜʝʥʠʷ, ʘʥʘʣʠʟʳ ʠ ʫʯʝʪʳ ʧʨʦʚʦʜʠʣʠʩʴ 

ʩʦʛʣʘʩʥʦ çʄʝʪʦʜʠʯʝʩʢʠʤ ʫʢʘʟʘʥʠʷʤ ʧʦ ʠʟʫʯʝʥʠʶ ʢʦʣʣʝʢʮʠʠ ʟʝʨʥʦʚʳʭ ʙʦʙʦʚʳʭ ʢʫʣʴʪʫʨè. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. ɺ ʧʝʨʠʦʜ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʛʦʜʥʳʝ ʫʩʣʦʚʠʷ ʦʪʣʠʯʘʣʠʩʴ 

ʜʨʫʛ ʦʪ ʜʨʫʛʘ, ʷʚʣʷʣʠʩʴ ʢʘʢ ʥʘʠʙʦʣʝʝ ʦʧʪʠʤʘʣʴʥʳʤʠ ʜʣʷ ʨʘʟʚʠʪʠʷ ʥʫʪʘ ʚ 2021 ï 2022 ʛʦʜʳ 

ʩ ʩʫʤʤʦʡ ʘʢʪʠʚʥʳʭ ʪʝʤʧʝʨʘʪʫʨ 2600 ï 2400 ʦʉ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʪʘʢ ʠ ʤʝʥʝʝ 

ʙʣʘʛʦʧʨʠʷʪʥʳʤʠ ʚ ʦʉ ʩ ʥʝʢʦʪʦʨʳʤ ʜʝʬʠʮʠʪʦʤ ʪʝʤʧʝʨʘʪʫʨ ï 2300 ï 2200 ʦʉ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʪʘʙʣʠʮʘ 1.  

ʀʟ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʝ ʫʢʘʟʘʥʳ ʚ ʪʘʙʣʠʮʝ 1 ʤʳ ʚʠʜʠʤ, ʯʪʦ 2021 ʠ 

2022 ʛʦʜʘ ʙʳʣʠ ʟʘʩʫʰʣʠʚʳʤʠ. ɻʊʂ 2021 ʠ 2022 ʛʛ. ʩʦʩʪʘʚʠʣʦ 0,3, ʠ 0,4 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ï

(ʟʘʩʫʰʣʠʚʳʡ), ɻʊʂ 2023 ʛʦʜʘ ï1,2 (ʫʚʣʘʞʥʸʥʥʳʡ), ɻʊʂ 2024 ʛʦʜʘ ï 1,6 (ʚʣʘʞʥʳʡ).  

ʀʟ ʜʘʥʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʪʘʙʣʠʮʝ ʦʜʠʥ ʩʣʝʜʫʝʪ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ 2021 ʛʦʜ 
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ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʢʘʢ ʟʘʩʫʰʣʠʚʳʡ ï ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ 

ʧʝʨʠʦʜʘ ʟʥʘʯʠʪʝʣʴʥʦ ʫʩʪʫʧʘʣʦ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʤ ʧʦʢʘʟʘʪʝʣʷʤ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ 

ʪʝʤʧʝʨʘʪʫʨʘ ʧʨʝʚʦʩʭʦʜʠʣʘ ʜʘʥʥʳʝ ʤʥʦʛʦʣʝʪʥʠʭ ʥʘʙʣʶʜʝʥʠʡ. 
 

 

ʊʘʙʣʠʮʘ 1 ï ʊʝʤʧʝʨʘʪʫʨʥʳʝ ʫʩʣʦʚʠʷ ʠ ʦʩʘʜʢʠ ʚʝʩʝʥʥʝ-ʣʝʪʥʝʛʦ ʧʝʨʠʦʜʘ ʚʝʛʝʪʘʮʠʠ 2021-2024 

ʛʦʜʦʚ ʚ ʩʨʘʚʥʝʥʠʠ ʩʦ ʩʨʝʜʥʝʝ ʤʥʦʛʦʣʝʪʥʠʤʠ ʜʘʥʥʳʤʠ 1931-2023ʛʛ. 

 

ʄʝʩʷʮʳ 

ʆʩʘʜʢʠ, ʤʤ ʉʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ, ʦʉ 

2021 2022 2023 2024 
ʩʨ. 

ʤʥ. 
2021 2022 2023 2024 

ʩʨ. 

ʤʥ. 

ʄʘʡ 6,7 40,6 10,3 48,8 32,1 +21.5 +13,4 +16,6 +11,0 +13.8 

ʀʶʥʴ 8,4 20,9 39,3 65.3 46,4 +22,2 +18,9 +19,9 +22,8 +19,3 

ʀʶʣʴ 52,4 17,7 23,2 125.8 67,5 +22,1 +23,4 +22,6 +22,4 +20,5 

ɸʚʛʫʩʪ 21,7 10,5 117,4 57,3 39,2 +24,4 +22,2 +19,0 +19,0 +18,3 

ɿʘ ʚʝʛʝʪ. 

ʇʝʨʠʦʜ 

89,2 89,7 190,2 297,2 185,2 +22,5 +19,4 +19,5 +18,8 +18,0 

ɻʊʂ  0,3 0,4 1,2 1,6       

ʉʫʤʤʘ 

ʘʢʪʠʚʥʳʭ 

ʪʝʤʧʝʨʘʪʫʨ 

     26000ʉ 24000ʉ 23000ʉ 22000ʉ  

 

2022 ʛʦʜ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʩʷ ʫʤʝʨʝʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ 

ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ, ʥʝʤʥʦʛʦ ʧʨʝʚʦʩʭʦʜʷ ʤʥʦʛʦʣʝʪʥʠʝ ʧʦʢʘʟʘʪʝʣʠ ʚ ʠʶʣʝ. ʇʨʠ ʵʪʦʤ 

ʧʦ ʚʣʘʛʦʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʜʘʥʥʳʡ ʧʝʨʠʦʜ ʫʩʪʫʧʘʣ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʤ ʧʦʢʘʟʘʪʝʣʷʤ, ʧʦʢʘʟʘʚ 

ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʦʩʘʜʢʦʚ ʪʦʣʴʢʦ ʚ ʤʘʝ. 

2023 ʛʦʜ ʦʟʥʘʤʝʥʦʚʘʣʩʷ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʦʩʘʜʢʦʚ ʠʤʝʥʥʦ ʚ ʘʚʛʫʩʪʝ ʧʨʠ ʥʠʟʢʦʤ 

ʫʨʦʚʥʝ ʦʩʘʜʢʦʚ ʚ ʧʨʝʜʳʜʫʱʠʝ ʤʝʩʷʮʳ. ʇʨʠ ʵʪʦʤ ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʨʝʞʠʤ ʙʳʣ ʥʝ ʥʘʤʥʦʛʦ 

ʚʳʰʝ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʭ ʧʦʢʘʟʘʪʝʣʝʡ.  

ʇʦ ʜʘʥʥʳʤ ʧʨʝʜʩʪʘʚʣʝʥʥʳʤ ʚ ʪʘʙʣʠʮʝ ʟʘʤʝʪʥʦ ʯʪʦ ʧʦ ʚʣʘʛʦʦʙʝʩʧʝʯʝʥʥʦʩʪʠ 2024 

ʛʦʜ ʥʘʙʣʶʜʝʥʠʡ ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʦʩʭʦʜʠʪ ʢʘʢ ʧʨʝʜʳʜʫʱʠʝ ʛʦʜʳ ʠʩʧʳʪʘʥʠʡ, ʪʘʢ ʠ 

ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʝ ʜʘʥʥʳʝ ʧʦ ʵʪʦʤʫ ʧʘʨʘʤʝʪʨʫ. ʇʨʠ ʵʪʦʤ ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʨʝʞʠʤ ʠʣʠ 

ʩʦʦʪʚʝʪʩʪʚʦʚʘʣ, ʠʣʠ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʳʰʘʝʪ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʝ ʧʦʢʘʟʘʪʝʣʠ ʚʩʝʛʦ 

ʧʝʨʠʦʜʘ ʚʝʛʝʪʘʮʠʠ ʢʨʦʤʝ ʤʘʷ.  

ʂʘʢ ʚʠʜʥʦ ʧʦ ʪʘʙʣʠʯʥʳʤ ʜʘʥʥʳʤ ʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʤʠ ʜʣʷ ʚʦʟʜʝʣʳʚʘʥʠʷ ʥʫʪʘ 

ʷʚʣʷʣʠʩʴ 2021-2022 ʛʦʜʘ, ʢʘʢ ʛʦʜʳ ʩ ʤʠʥʠʤʘʣʴʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʦʩʘʜʢʦʚ. 2023 ʛʦʜ ʙʳʣ 

ʙʦʣʝʝ ʦʙʝʩʧʝʯʝʥʥʳʤ ʚʣʘʛʦʡ, ʯʪʦ ʥʝ ʦʯʝʥʴ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʚʦʟʜʝʣʳʚʘʥʠʶ ʥʫʪʘ. ʉʝʟʦʥ 2024 

ʛʦʜʘ ʪʘʢʞʝ ʧʨʝʧʦʜʥʸʩ ʩʶʨʧʨʠʟʳ ʚ ʚʠʜʝ ʦʙʠʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʦʩʘʜʢʦʚ. ɿʘ ʚʝʛʝʪʘʮʠʦʥʥʳʡ 

ʧʝʨʠʦʜ ʥʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʚʳʧʘʣʦ ʥʘ ʠʶʥʴ, ʠʶʣʴ ʠ ʘʚʛʫʩʪ, ʯʪʦ ʪʘʢʞʝ 

ʥʝʛʘʪʠʚʥʦ ʧʦʚʣʠʷʣʦ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʥʫʪʘ. ʆʩʘʜʢʠ, ʚʳʧʘʚʰʠʝ ʚ ʬʘʟʫ ʙʫʪʦʥʠʟʘʮʠʠ ʠ 

ʮʚʝʪʝʥʠʷ ʥʫʪʘ, ʥʝʛʘʪʠʚʥʦ ʧʦʚʣʠʷʣʠ ʥʘ ʟʘʚʷʟʴ ʙʦʙʦʚ ʢʫʣʴʪʫʨʳ, ʯʪʦ ʧʨʠʚʝʣʦ ʢ ʧʦʪʝʨʝ 

ʫʨʦʞʘʡʥʦʩʪʠ 2024 ʛʦʜʘ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʬʝʥʦʣʦʛʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ 

ʥʘ ʨʦʩʪ, ʨʘʟʚʠʪʠʝ ʠ ʢʘʯʝʩʪʚʦ ʩʝʤʷʥ ʥʫʪʘ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʠʟʢʠʭ ʧʦʣʦʞʠ-

ʪʝʣʴʥʳʭ ʪʝʤʧʝʨʘʪʫʨ ʠ ʠʟʙʳʪʦʯʥʦʛʦ ʫʚʣʘʞʥʝʥʠʷ ʚ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ. ʉʨʝʜʠʟʝʤʥʦʤʦʨʩʢʦʝ 

ʧʨʦʠʩʭʦʞʜʝʥʠʝ ʥʫʪʘ, ʝʛʦ ʜʘʣʴʥʝʡʰʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʦ ʩʪʨʘʥʘʤ ʤʠʨʘ, ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ 

ʬʦʨʤʠʨʦʚʘʥʠʶ ʙʦʣʴʰʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʩʦʨʪʦʚ ʧʦ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ 

ʧʝʨʠʦʜʘ [4].  

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʠ ʝʛʦ ʩʪʨʫʢʪʫʨʘ ʦʧʨʝʜʝʣʷʶʪ 

ʧʨʠʛʦʜʥʦʩʪʴ ʩʦʨʪʘ ʢ ʫʩʣʦʚʠʷʤ ʟʦʥʳ ʚʳʨʘʱʠʚʘʥʠʷ. ʆʧʪʠʤʘʣʴʥʘʷ ʝʛʦ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ 

ʧʦʟʚʦʣʷʝʪ ʩʦʨʪʫ ʥʘʠʣʫʯʰʠʤ ʩʧʦʩʦʙʦʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʨʝʩʫʨʩʳ 
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ʟʦʥʳ ʠ ʚ ʤʘʢʩʠʤʘʣʴʥʦʡ ʩʪʝʧʝʥʠ ʠʟʙʝʛʘʪʴ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʚʣʠʷʥʠʷ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ 

ʫʩʣʦʚʠʡ. 

ʉ ʚʝʛʝʪʘʮʠʦʥʥʳʤ ʧʝʨʠʦʜʦʤ ʩʚʷʟʘʥʳ ʤʥʦʛʠʝ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ 

ʠ ʩʚʦʡʩʪʚʘ (ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʟʘʩʫʭʝ ʢ ʙʦʣʝʟʥʷʤ ʠ ʚʨʝʜʠʪʝʣʷʤ, ʢʘʯʝʩʪʚʦ ʟʝʨʥʘ ʠ ʜʨ.) [4]. 

ɼʣʷ ʫʩʣʦʚʠʡ ʫʤʝʨʝʥʥʦ-ʟʘʩʫʰʣʠʚʦʡ ʩʪʝʧʠ  ʥʘʠʣʫʯʰʠʤʠ ʚʘʨʠʘʥʪʘʤʠ ʷʚʣʷʶʪʩʷ ʩʦʨʪʘ ʠ 

ʣʠʥʠʠ ʩ ʧʨʦʜʦʣʠʪʝʣʴʥʦʩʪʴʶ ʦʪ 93 ʜʦ 98 ʩʫʪʦʢ. 

 

 

ʊʘʙʣʠʮʘ 2 ï ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʤʝʞʬʘʟʥʳʭ ʧʝʨʠʦʜʦʚ ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʨʘʟʮʦʚ ʚ ʩʨʝʜʥʝʤ 

2021-2024 ʛʛ. 

 

ʅʘʟʚʘʥʠʝ 

ʩʦʨʪʘ 

ʄʝʞʬʘʟʥʳʡ ʧʝʨʠʦʜ 

ʇʦʩʝʚ-ʚʩʭʦʜʳ 

(ʜʥʝʡ) 

 

ɺʩʭʦʜʳ-

ʮʚʝʪʝʥʠʝ 

(ʜʥʝʡ) 

 

ʎʚʝʪʝʥʠʝ-

ʩʦʟʨʝʚʘʥʠʝ 

(ʜʥʝʡ) 

ʇʦʩʝʚ-

ʩʦʟʨʝʚʘʥʠʝ 

(ʜʥʝʡ) 

1 2 3 4 5 

ʖʙʠʣʝʡʥʳʡ (St) 10 41 51 102 

ɺʦʣʞʘʥʠʥ 10 41 59 110 

ɿʘʚʦʣʞʩʢʠʡ 11 43 46 100 

ɺʦʣʛʦʛʨʘʜʩʢʠʡ-10 10 41 49 100 

ʈʦʟʘʥʘ 7 36 52 95 

ʂʨʘʩʥʦʢʫʪʩʢʠʡ-123 10 41 47 98 

ʀʢʘʨʜʘ-1 8 36 54 98 

ɿʦʣʦʪʦʡ ʶʙʠʣʝʡ 11 41 46 98 

ɺʝʢʪʦʨ 11 42 57 110 

ʇʨʠʚʦ-1 8 35 55 98 

ʊʘʩʩʦʡ 10 43 62 115 

ʃʫʯ 11 43 48 102 

ʄʘʣʴʭʦʪʨʘ  11 42 53 106 

ʂʘʤʠʣʘ1255 10 41 60 111 

ʂʨʘʩʥʦʢʫʪʩʢʠʡ-36 10 43 53 106 

ʂʘʨʘʙʘʣʳʢʩʢʠʡ-1 9 40 53 102 

 

ɼʣʠʥʘ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʚʳʰʝ 100 ʩʫʪʦʢ ʤʦʞʝʪ ʦʪʨʠʮʘʪʝʣʴʥʦ  ʩʢʘʟʘʪʴʩʷ ʥʘ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʥʫʪʘ ʚ ʟʦʥʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ. ʋʜʣʠʥʝʥʠʝ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʜʦ ʢʦʥʮʘ 

ʩʝʥʪʷʙʨʷ ʤʦʞʝʪ ʥʝʛʘʪʠʚʥʦ ʧʦʚʣʠʷʪʴ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ ʜʘʥʥʦʡ ʢʫʣʴʪʫʨʳ.  

ɿʘ ʚʨʝʤʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʫ ʠʟʫʯʘʝʤʳʭ ʦʙʨʘʟʮʦʚ ʚ ʩʨʝʜʥʝʤ 

ʢʦʣʝ-ʙʘʣʩʷ ʦʪ 95 ʜʦ 115 ʩʫʪʦʢ. ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʘʤʳʡ ʢʦʨʦʪʢʠʡ 

ʚʝʛʝʪʘ-ʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʥʘʙʣʶʜʘʣʩʷ ʫ ʩʦʨʪʦʚ: ʈʦʟʘʥʘ, ʇʨʠʚʦ-1, ʀʢʘʨʜʘ-1, ʄʘʣʴʭʦʪʨʘ, 

ʂʘʨʘʙʘʣʳʢʩʢʠʡ-1 ʠ ɿʦʣʦʪʦʡ ʶʙʠʣʝʡ. ʇʨʠ ʵʪʦʤ ʦʙʨʘʟʮʳ ʠʤʝʶʪ ʨʘʟʣʠʯʥʫʶ ʧʨʦʜʦʣ-

ʞʠʪʝʣʴʥʦʩʪʴ ʤʝʞʬʘʟʥʳʭ ʧʝʨʠʦʜʦʚ, ʯʪʦ ʤʦʞʝʪ ʚʣʠʷʪʴ ʥʘ ʠʭ ʘʜʘʧʪʘʮʠʶ ʢ ʫʩʣʦʚʠʷʤ ʩʨʝʜʳ. 

ʉʘʤʳʡ ʜʣʠʥʥʳʡ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʬʠʢʩʠʨʦʚʘʣʩʷ ʫ ʩʦʨʪʦʚ: ʂʘʤʠʣʣʘ, ʃʫʯ, ʊʘʩʩʦʡ ʠ 

ʂʨʘʩʥʦʢʫʪʩʢʠʡ-36, ʯʪʦ ʤʦʞʥʦ ʫʚʠʜʝʪʴ ʠʟ ʪʘʙʣʠʮʳ 2. ʕʪʠ ʦʙʨʘʟʮʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʤʠ ʤʝʞʬʘʟʥʳʤʠ ʧʝʨʠʦʜʘʤʠ, ʯʪʦ ʤʦʞʝʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ 

ʦ ʠʭ ʙʦʣʴʰʝʡ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʚʨʝʤʝʥʠ ʜʣʷ ʧʦʣʥʦʛʦ ʨʘʟʚʠʪʠʷ ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʫʨʦʞʘʷ. ɼʣʷ 

ʟʦ-ʥʘʣʴʥʳʭ ʫʩʣʦʚʠʡ ʫʤʝʨʝʥʥʦ- ʟʘʩʫʰʣʠʚʦʡ ʩʪʝʧʠ ʥʘʠʣʫʯʰʠʤʠ ʦʢʘʟʘʣʠʩʴ ʩʦʨʪʘ: ʈʦʟʘʥʘ, 

ʇʨʠʚʦ-1, ʀʢʘʨʜʘ-1, ʧʦʪʦʤʫ ʯʪʦ ʫ ʥʠʭ ʩʘʤʳʡ ʦʧʪʠʤʘʣʴʥʳʡ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʜʣʷ 

ʥʘʰʝʡ ʟʦʥʳ. 

ʇʦʣʝʛʘʥʠʝ ʫ ʥʫʪʘ ʧʨʘʢʪʠʯʝʩʢʠ ʦʪʩʫʪʩʪʚʫʝʪ ʠʟ-ʟʘ ʩʚʦʝʡ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʦʩʦʙʝʥʥʦʩʪʠ 

ï ʵʪʦ ʤʳ ʚʠʜʠʤ ʠ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʪʘʙʣʠʯʥʳʭ ʜʘʥʥʳʭ. ʋʩʪʦʡʯʠʚʦʩʪʴ ʢ ʨʘʩʪʨʝʩʢʠʚʘʥʠʶ 
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ʦʪʣʠʯʥʘʷ, ʟʘ ʚʨʝʤʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʨʪʘ ʥʝ ʧʦʜʚʝʨʛʘʣʠʩʴ ʨʘʩʪʨʝʩʢʠʚʘʥʠʶ, ʜʘʞʝ ʧʦʩʣʝ 

ʧʦʣʥʦʛʦ ʩʦʟʨʝʚʘʥʠʷ ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩʧʳʪʘʥʠʷ 2021-2024 ʛʦʜʦʚ ʥʘʠʙʦʣʝʝ 

ʫʨʦʞʘʡʥʳʤʠ ʦʢʘʟʘʣʠʩʴ ʩʦʨʪʘ: ʀʢʘʨʜʘ-1 ï ʧʨʝʚʳʰʝʥʠʝ ʩʪʘʥʜʘʨʪʘ ʥʘ 2,4 ʮ/ʛʘ, 

ʂʘʨʘʙʘʣʳʢʩʢʠʡ-1 ï ʥʘ 2,3 ʮ/ʛʘ, ʈʦʟʘʥʘ ï ʥʘ 2,2 ʮ/ʛʘ, ʄʘʣʴʭʦʪʨʘ ï ʥʘ 1,2 ʮ/ʛʘ. ʊʘʢʠʝ 

ʨʝʟʫʣʴʪʘʪʳ ʦʪʢʨʳʚʘʶʪ ʧʝʨʩʧʝʢʪʠʚʳ ʜʣʷ ʠʭ ʤʘʩʩʦʚʦʛʦ ʚʦʟʜʝʣʳʚʘʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ 

ʘʛʨʦʥʦʤʠʠ. 

ʇʦ ʩʦʜʝʨʞʘʥʠʶ ʙʝʣʢʘ ʩʨʝʜʠ ʠʟʫʯʘʝʤʳʭ ʩʦʨʪʦʚ ʣʠʜʠʨʫʶʪ: ʀʢʘʨʜʘ-1 ʩ 25,5%, ʯʪʦ 

ʧʨʝʚʳʰʘʝʪ ʩʪʘʥʜʘʨʪ ʥʘ 4,1%; ɺʝʢʪʦʨ ʩ 23,8%, ʧʨʝʚʳʰʝʥʠʝ ʥʘ 2,4%; ʂʘʤʠʣʘ1255 ʠ 

ʂʘʨʘʙʘʣʳʢʩʢʠʡ-1 ʩ 22,7%, ʧʨʝʚʳʰʝʥʠʝ ʥʘ 1,3%; ʈʦʟʘʥʘ ʩ 22,6%, ʧʨʝʚʳʰʝʥʠʝ ʥʘ 1,2%. 

 

ʊʘʙʣʠʮʘ 3 ï ʍʦʟ̫ʡʩʪʚʝʥʥʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ ʩʦʨʪʦʚ ʢʦʣʣʝʢʮʠʠ ʥʫʪʘ ʚ ʩʨʝʜʥʝʤ ʟʘ 

2021-2024 ʛʛ. 

 

 

 

ʉʦʨʪ ɺʦʣʛʦʛʨʘʜʩʢʠʡ-10 ʪʘʢʞʝ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣ ʭʦʨʦʰʠʝ ʨʝʟʫʣʴʪʘʪʳ, 

ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʳʩʠʚ ʩʪʘʥʜʘʨʪ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʙʝʣʢʘ ʩ ʧʦʢʘʟʘʪʝʣʝʤ 22,2%, ʯʪʦ ʥʘ 0,8% 

ʚʳʰʝ ʩʪʘʥʜʘʨʪʥʦʛʦ ʩʦʨʪʘ. ʕʪʠ ʜʘʥʥʳʝ ʧʦʜʯʝʨʢʠʚʘʶʪ ʥʝ ʪʦʣʴʢʦ ʫʨʦʞʘʡʥʦʩʪʴ, ʥʦ ʠ 

ʚʳʩʦʢʫʶ ʧʠʪʘʪʝʣʴʥʫʶ ʮʝʥʥʦʩʪʴ ʥʫʪʘ 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʪʘʙʣʠʮʳ 4 ʤʳ ʥʘʙʣʶʜʘʝʤ, ʯʪʦ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʰʪʫʢ ʨʘʩʪʝʥʠʡ ʥʘ 1 ʤ2 

ʚ ʩʨʝʜʥʝʤ ʣʠʜʠʨʫʶʪ ʩʦʨʪʘ: ʂʘʨʘʙʘʣʳʢʩʢʠʡ-1 ï 64 ʰʪ., ɿʦʣʦʪʦʡ ʖʙʠʣʝʡ ï 63 ʰʪ., 

ʄʘʣʴʭʦʪʨʘ ï 62 ʰʪ., ʀʢʘʨʜʘ-1 ï 59 ʰʪ., ʫ ʩʦʨʪʦʚ ʂʘʤʠʣʘ1255 ʠ ʂʨʘʩʥʦʢʫʪʩʢʠʡ-36 ʧʦ 58 

ʨʘʩʪʝʥʠʡ. ʇʦ ʢʦʣʠʯʝʩʪʚʫ ʙʦʙʠʢʦʚ ʥʘ 1 ʨʘʩʪʝʥʠʠ ʚ ʩʨʝʜʥʝʤ ʥʘʩʯʠʪʳʚʘʣʦʩʴ ʙʦʣʴʰʝ ʫ ʩʦʨʪʘ 

ʀʢʘʨʜʘ-1 (70 ʰʪ.), ʪʦʛʜʘ ʢʘʢ ʦʩʪʘʣʴʥʳʝ ʩʦʨʪʘ ʫʩʪʫʧʘʣʠ ʩʪʘʥʜʘʨʪʥʳʤ ʟʥʘʯʝʥʠʷʤ. ʕʪʦ 

ʧʦʜʯʝʨʢʠʚʘʝʪ  ʧʦʪʝʥʮʠʘʣ ʦʙʨʘʟʮʘ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʙʦʣʝʝ ʚʳʩʦʢʦʛʦ ʫʨʦʞʘʷ. ʊʘʢʞʝ ʧʦ ʚʳʩʦʪʝ 

ʨʘʩʪʝʥʠʡ ʚ ʣʠʜʝʨʘʭ ʦʢʘʟʘʣʠʩʴ ʩʦʨʪʘ ʃʫʯ (55 ʩʤ), ʂʘʨʘʙʘʣʳʢʩʢʠʡ-1 ʠ ʀʢʘʨʜʘ-1 (ʧʦ 54 ʩʤ), ʚ 

ʪʦ ʚʨʝʤʷ ʢʘʢ ʦʩʪʘʣʴʥʳʝ ʩʦʨʪʘ ʧʦʢʘʟʘʣʠ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʦʪʣʠʯʠʝ ʦʪ ʩʪʘʥʜʘʨʪʥʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ.   

ɺʘʞʥʳʤ ʢʨʠʪʝʨʠʝʤ ʜʣʷ ʧʦʪʨʝʙʠʪʝʣʝʡ ʷʚʣʷʝʪʩʷ ʤʘʩʩʘ 1000 ʩʝʤʷʥ, ʠ ʧʦ ʵʪʦʤʫ 

ʧʦʢʘʟʘʪʝʣʶ ʩʦʨʪʘ ʂʘʨʘʙʘʣʳʢʩʢʠʡ-1 (308 ʛʨ.) ʠ ʄʘʣʴʭʦʪʨʘ (300 ʛʨ.) ʟʥʘʯʠʪʝʣʴʥʦ 

ʧʨʝʚʳʰʘʶʪ ʩʪʘʥʜʘʨʪ. ɺʝʢʪʦʨ (299 ʛʨ.) ʠ ʀʢʘʨʜʘ-1 (298 ʛʨ.) ʪʘʢʞʝ ʧʦʢʘʟʳʚʘʶʪ ʭʦʨʦʰʠʝ 

ʉʦʨʪ  
ʋʨʦʞʘʡ-

ʥʦʩʪʴ, ʮ/ʛʘ 

ʆʪʢʣʦʥʝʥʠʝ 

ʦʪ ʩʪʘʥʜʘʨʪʘ 

ʮ/ʛʘ 

ʇʦʣʝʛʘʥʠʝ 

ʨʘʩʪʝʥʠʡ, 

ʙʘʣʣ 

ʋʩʪʦʡʯʠʚʦʩ

ʪʴ ʢ 

ʨʘʩʪʨʝʩʢʠʚʘ

ʥʠʶ, ʙʘʣʣ 

ʉʦʜʝʨʞʘʥʠʝ 

ʙʝʣʢʘ % 

1 2 3 4 5 6 

ʖʙʠʣʝʡʥʳʡ (St) 14,5 - 4 5 21,4 

ɺʦʣʞʘʥʠʥ 12,3 -2,2 4 5 17,8 

ɿʘʚʦʣʞʩʢʠʡ 12,3 -2,2 4 5 17,4 

ɺʦʣʛʦʛʨʘʜʩʢʠʡ-10 11,5 -3,0 5 5 19,2 

ʈʦʟʘʥʘ 16,7 +2,2 4 5 22,6 

ʂʨʘʩʥʦʢʫʪʩʢʠʡ-123 13,9 -0,6 4 5 18,3 

ʀʢʘʨʜʘ-1 16,9 +2,4 4 5 25,5 

ɿʦʣʦʪʦʡ ʶʙʠʣʝʡ 14,9 +0,4 5 5 18,2 

ɺʝʢʪʦʨ 12,1 -2,4 4 5 23,8 

ʇʨʠʚʦ-1 13,5 -1,0 4 5 18,3 

ʊʘʩʩʦʡ 11,7 -2,8 5 5 19,1 

ʃʫʯ 14,7 +0,2 5 5 16,2 

ʄʘʣʴʭʦʪʨʘ  15,7 +1,2 5 5 18,4 

ʂʘʤʠʣʘ1255 12,3 -2,2 4 5 22,7 

ʂʨʘʩʥʦʢʫʪʩʢʠʡ-36 11,2 -3,3 4 5 18,0 

ʂʘʨʘʙʘʣʳʢʩʢʠʡ-1 16,8 +2,3 4 5 22,7 
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ʨʝʟʫʣʴʪʘʪʳ, ʘ ʈʦʟʘʥʘ ʠ ʂʨʘʩʥʦʢʫʪʩʢʠʡ-123 ʠʤʝʶʪ ʤʘʩʩʫ 1000 ʩʝʤʷʥ ʧʦ 287 ʛʨ. ʄʘʩʩʘ 1000 

ʩʝʤʷʥ ʜʦʩʪʠʛʘʝʪ ʙʦʣʝʝ 300 ʛʨʘʤʤ ʫ ʩʦʨʪʦʚ ʄʘʣʴʭʦʪʨʘ ʠ ʂʘʨʘʙʘʣʳʢʩʢʠʡ-1. ɺʩʝʤ ʠʟʚʝʩʪʥʦ, 

ʯʪʦ ʢʨʫʧʥʦʩʪʴ ʩʝʤʷʥ ʙʦʣʝʝ ʚʦʩʪʨʝʙʦʚʘʥʘ ʧʦʪʨʝʙʠʪʝʣʝʤ, ʧʦʵʪʦʤʫ ʜʣʷ ʘʛʨʘʨʠʝʚ ʵʪʦ ʷʚʣʷʝʪʩʷ 

ʚʘʞʥʳʤ ʢʨʠʪʝʨʠʝʤ.  

ʉʦʨʪʘ ʄʘʣʴʭʦʪʨʘ ʠ ʂʘʨʘʙʘʣʳʢʩʢʠʡ-1 ʦʪʥʦʩʷʪʩʷ ʢ ʚʠʜʫ çʜʝʟʠè, ʪʦ ʝʩʪʴ ʩʝʤʝʥʘ 

ʠʤʝʶʪ ʦʢʨʘʩʢʫ ʢʦʨʠʯʥʝʚʦʛʦ ʠʣʠ ʪʝʤʥʦ-ʢʦʨʠʯʥʝʚʦʛʦ ʮʚʝʪʘ. ʀʟ ʤʥʦʛʦʣʝʪʥʝʛʦ ʥʘʙʣʶʜʝʥʠʷ 

ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʩʦʨʪʘ ʚʠʜʘ çʜʝʟʠè ʤʝʥʝʝ ʧʦʜʚʝʨʞʝʥʳ ʛʨʠʙʢʦʚʳʤ ʟʘʙʦʣʝʚʘʥʠʷʤ, 

ʚ ʦʪʣʠʯʠʠ ʦʪ ʚʠʜʘ çʢʘʙʫʣʠè (ʞʝʣʪʳʝ ʠ ʩʚʝʪʣʳʝ ʩʦʨʪʘ), ʯʪʦ ʷʚʣʷʝʪʩʷ ʝʱʝ ʦʜʥʠʤ ʧʣʶʩʦʤ 

ʜʣʷ ʚʦʟʜʝʣʳʚʘʥʠʷ ʵʪʠʭ ʩʦʨʪʦʚ. 

 

 
ʊʘʙʣʠʮʘ 4 ï ʕʣʝʤʝʥʪʳ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʩʦʨʪʦʚ ʥʫʪʘ ʟʘ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʚ ʩʨʝʜʥʝʤ 

2021-2024 ʛʛ. 

 

ʂʫʣʴʪʫʨʘ, ʩʦʨʪ 

ʂʦʣʠʯʝʩʪʚʦ 

ʨʘʩʪʝʥʠʡ, 

ʰʪ./ʤ2 

ɺʳʩʦʪʘ 

ʨʘʩʪʝʥʠʡ, 

ʩʤ 

ʂʦʣʠʯʝʩʪʚʦ 

ʙʦʙʠʢʦʚ, 

ʰʪ. 

ɺʳʩʦʪʘ 

ʧʨʠʢʨʝʧʣʝʥʠʷ 

ʙʦʙʘ , ʩʤ 

ʄʘʩʩʘ 1000 

ʩʝʤʷʥ, ʛʨ. 

1 2 3 4 5 6 

ʖʙʠʣʝʡʥʳʡ (St) 57 46 59 22 268 

ɺʦʣʞʘʥʠʥ 54 47 45 23 249 

ɿʘʚʦʣʞʩʢʠʡ 52 48 34 27 285 

ɺʦʣʛʦʛʨʘʜʩʢʠʡ-10 56 48 50 20 268 

ʈʦʟʘʥʘ 57 49 46 23 287 

ʂʨʘʩʥʦʢʫʪʩʢʠʡ-123 53 50 39 26 287 

ʀʢʘʨʜʘ-1 59 54 70 22 298 

ɿʦʣʦʪʦʡ ʶʙʠʣʝʡ 63 46 54 22 267 

ɺʝʢʪʦʨ 57 41 28 21 299 

ʇʨʠʚʦ-1 51 48 50 24 263 

ʊʘʩʩʦʡ 56 48 56 21 248 

ʃʫʯ 52 55 55 22 277 

ʄʘʣʴʭʦʪʨʘ  62 49 52 26 300 

ʂʘʤʠʣʘ 1255 58 50 55 25 267 

ʂʨʘʩʥʦʢʫʪʩʢʠʡ-36 58 44 47 17 258 

ʂʘʨʘʙʘʣʳʢʩʢʠʡ-1 64 54 50 26 308 

 

ɺʳʚʦʜʳ ʠ ʟʘʢʣʶʯʝʥʠʷ: ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ  ʤʦʞʥʦ ʩʜʝʣʘʪʴ 

ʚʳʚʦʜʳ ʦ ʪʦʤ, ʯʪʦ ʧʦ ʢʦʤʧʣʝʢʩʫ ʠʟʫʯʘʝʤʳʭ ʧʨʠʟʥʘʢʦʚ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʤʠ ʙʳʣʠ 

ʩʦʨʪʘ ʀʢʘʨʜʘ-1, ʈʦʟʘʥʘ, ʂʘʨʘʙʘʣʳʢʩʢʠʡ-1 ʠ ʄʘʣʴʭʦʪʨʘ.  

ʇʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʪʘʥʜʘʨʪʦʤ ʩʦʨʪʘ ʦʢʘʟʘʣʠʩʴ ʙʦʣʝʝ ʧʨʦʜʫʢʪʠʚʥʳʤʠ. ʕʪʠ ʩʦʨʪʘ 

ʧʦʢʘʟʘʣʠ ʥʘʠʣʫʯʰʫʶ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʘʜʘʧʪʠʚʥʦʩʪʴ ʢ ʫʩʣʦʚʠʷʤ I ʧʦʯʚʝʥʥʦ- ʢʣʠʤʘʪʠʯʝʩʢʦʡ 

ʟʦʥʝ ʂʦʩʪʘʥʘʡʩʢʦʡ ʦʙʣʘʩʪʠ. ʀʭ ʧʨʠʤʝʥʝʥʠʝ ʧʦʟʚʦʣʠʪ ʧʦʚʳʩʠʪʴ ʫʨʦʞʘʡʥʦʩʪʴ ʜʘʥʥʦʡ 

ʢʫʣʴʪʫʨʳ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ. 

ɹʣʘʛʦʜʘʨʥʦʩʪʴ. ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ ʧʨʦʛʨʘʤʤʥʦ-ʮʝʣʝʚʦʛʦ ʬʠʥʘʥʩʠʨʦ-

ʚʘʥʠʷ ʟʝʨʥʦʙʦʙʦʚʳʭ ʢʫʣʴʪʫʨ ʧʦ ʙʶʜʞʝʪʥʦʡ ʧʨʦʛʨʘʤʤʝ çʉʦʟʜʘʥʠʝ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ 

ʩʦʨʪʦʚ ʟʝʨʥʦʙʦʙʦʚʳʭ ʢʫʣʴʪʫʨ ʥʘ ʦʩʥʦʚʝ ʤʝʪʦʜʦʚ ʩʦʚʨʝʤʝʥʥʦʡ ʙʠʦʣʦʛʠʠ, ʨʘʟʨʘʙʦʪʢʘ ʠʭ 

ʩʦʨʪʦʚʦʡ ʪʝʭʥʦʣʦʛʠʠ ʠ ʧʝʨʚʠʯʥʦʛʦ ʩʝʤʝʥʦʚʦʜʩʪʚʘè (BR22885414) ʠ ʨʘʥʝʝ ʧʨʦʚʝʜʸʥʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. 

 

ʃʠʪʝʨʘʪʫʨʘ: 

 

[1] ɹʠʦʣʦʛʠʯʝʩʢʘʷ ʬʠʢʩʘʮʠʷ ʘʟʦʪʘ ʙʦʙʦʚʳʤʠ ʢʫʣʴʪʫʨʘʤʠ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] / Legume 

Hub: ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 
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PROMISING CHICKPEA VARIETIES IN THE FIRST ZONE OF THE KOSTANAY REGION 

OF NORTHERN KAZAKHSTAN  

 

Radul S.D., Bachelor of Agricultural Sciences 

Bodry K.V.,  Master of Agricultural Sciences, postgraduate student 

 

Karabalyk Agricultural Experimental Station LLP, Nauchnoye village, Kostanay region, Kazakhstan. 

 

Abstract:  in modern agriculture, the demand for marginal crops increases every year. Among 

them, legumes such as lentils and chickpeas are gaining popularity. Despite the fact that in the structure of 

sown areas of Northern Kazakhstan, now, legumes occupy a relatively small area of cultivation, farmers' 

interest in them is increasing every year. In this regard, the need for modern varieties of the above crops 

increases. Adaptation of this crop to various soil and climatic conditions allows expanding the cultivation 

area. 

Chickpea - in the critical phase of development makes increased demands on heat - this is the 

period of flowering - fruit formation. At this time, the average daily temperature should not be lower than 

+220C. In the conditions of Kazakhstan, chickpeas were previously cultivated exclusively in arid and dry 

steppe conditions with the sum of active temperatures above 25000C. Modern varieties are able to adapt 
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to various soil and climatic conditions, in particular moderately dry ones. Cultivation of chickpea 

varieties in the northern regions of Kazakhstan will allow obtaining a stable harvest of this crop and 

expanding the area of its cultivation. 

Research conducted in çKarabalykskaya SKHOSè LLP. For analysis, an experiment laid down 

based on the ecological testing of 16 promising chickpea varieties. 

Because of the research, the best in productivity were the Ikarda-1, Karabalyksky 1, Rozana and Malhotra 

varieties, and in terms of vegetation duration: Privo-1, Rozana. 

Experience has shown that moderately arid conditions of ordinary chernozems of Northern 

Kazakhstan are suitable for chickpea cultivation, which allows the farmer to obtain a decent harvest. For 

this, it is important to choose the right variety. 

Keywords: chickpeas, variety, collection, productivity. 

 

 

 

 

ʉʆʃʊתʉʊɯʂ פɸɿɸפʉʊɸʅʅʓפ רʆʉʊɸʅɸʁ ʆɹʃʓʉʓʅʓר ɹɯʈɯʅʐɯ ɸʁʄɸנʓʅɼɸנʓ 

ʇɽʈʉʇɽʂʊʀɺɸʃʓ ʅʆפɸʊ ʉʆʈʊʊɸʈʓ 

 

ʈʘʜʫʣ ʉ.ɼ., ʢʽʰʽ סʳʣʳʤʠ ץʳʟʤʝʪʢʝʨ 

 ɹʦʜʨʳʡ ʂ.ɺ., ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ סʳʣʳʤʜʘʨʳʥʳש ʤʘʛʠʩʪʨʽ, ʘʩʧʠʨʘʥʪ 

 

"ϧʘʨʘʙʘʣʳϨ ʘʫʳʣʰʘʨʫʘʰʳʣʳϨ ʪϸʞʽʨʠʙʝ ʩʪʘʥʮʠʷʩʳ" ɾʐʉ, ϧʦʩʪʘʥʘʡ ʦʙʣʳʩʳ, ϧʘʟʘϨʩʪʘʥ  

 

ɸʥʥʦʪʘʮʠʷ: ץʘʟʽʨʛʽ ʝʛʽʥʰʽʣʽʢʪʝ ʤʘʨʞʘʣʳץ ʜʘץʳʣʜʘʨסʘ ʩײʨʘʥʳʩ ʞʳʣ ʩʘʡʳʥ ʘʨʪʳʧ ʢʝʣʝʜʽ. 

ʆʣʘʨʜʳש ʽʰʽʥʜʝ ʞʘʩʳʤʳץ, ʥʦץʘʪ ʩʠʷץʪʳ ʙײʨʰʘץ ʜʘץʳʣʜʘʨʳ װʣʢʝʥ ʪʘʥʳʤʘʣʜʳʣʳץץʘ ʠʝ. פʘʟʽʨʛʽ 

ʫʘץʳʪʪʘ ʉʦʣʪװʩʪʽʢ פʘʟʘץʩʪʘʥʥʳש ʝʛʽʩ ʘʣץʘʧʪʘʨʳʥʳײץ שʨʳʣʳʤʳʥʜʘ ʜᴅʥʜʽ-ʙײʨʰʘץʪʳ ʜʘץʳʣʜʘʨ 

ʩʘʣʳʩʪʳʨʤʘʣʳ ʪװʨʜʝ ʘʟ ᴇʩʽʨʫ ʘʣʘשʳʥ ʘʣʳʧ ʞʘʪץʘʥʳʥʘ ץʘʨʘʤʘʩʪʘʥ, ʬʝʨʤʝʨʣʝʨʜʽש ʦʣʘʨסʘ ʜʝʛʝʥ 

 שʳʣʜʘʨʜʳץʘʥ ʜʘסʘʨʳʜʘ ʘʪʘʣסʘʥ ʙʘʡʣʘʥʳʩʪʳ ʞʦסʳ ʞʳʣ ʩʘʡʳʥ ʘʨʪʳʧ ʢʝʣʝʜʽ. ʆʩʳסʫʰʳʣʳסʳʟʳץ

 ץʢʣʠʤʘʪʪʳ-ץʨʣʽ ʪʦʧʳʨʘװᴅʨʪ שʳʣʜʳץʣ ʜʘײʘʞʝʪʪʽʣʽʢ ʘʨʪʳʧ ʢʝʣʝʜʽ. ɹץ ʳ ʩʦʨʪʪʘʨʳʥʘסʘʟʽʨʛʽ ʟʘʤʘʥץ

ʞʘסʜʘʡʣʘʨסʘ ʙʝʡʽʤʜʝʣʫʽ ᴇʩʽʨʫ ʘʣʘשʳʥ ʢʝשʝʡʪʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ.  

ʅʦץʘʪ ï ʜʘʤʫʜʳש ʤʘשʳʟʜʳ ʢʝʟʝשʽʥʜʝ ʞʳʣʫסʘ ʞʦסʘʨʳ ʪʘʣʘʧʪʘʨ ץʦʡʳʣʘʜʳ-ʙײʣ ʛװʣʜʝʥʫ 

ʢʝʟʝשʽ-ʞʝʤʽʩ ץʘʣʳʧʪʘʩʪʳʨʫ. פʘʟʽʨʛʽ ʫʘץʳʪʪʘ ʦʨʪʘʰʘ ʪᴅʫʣʽʢʪʽʢ ʪʝʤʧʝʨʘʪʫʨʘ +220ʉ - ʪʘʥ ʪᴇʤʝʥ 

ʙʦʣʤʘʫʳ ʢʝʨʝʢ. פʘʟʘץʩʪʘʥ ʞʘסʜʘʡʳʥʜʘ ʙײʨʳʥ ʥʦץʘʪ ʪʝʢ ײץʨסʘץ ʞᴅʥʝ ײץʨסʘץ ʜʘʣʘ ʞʘסʜʘʡʳʥʜʘ, 

ʙʝʣʩʝʥʜʽ ʪʝʤʧʝʨʘʪʫʨʘʥʳץ שʦʩʳʥʜʳʩʳ 25000ʉ-ʪʘʥ ʞʦסʘʨʳ ᴇʩʽʨʽʣʜʽ. פʘʟʽʨʛʽ ʩʦʨʪʪʘʨ ᴅʨʪװʨʣʽ 

ʪʦʧʳʨʘץ-ʢʣʠʤʘʪʪʳץ ʞʘסʜʘʡʣʘʨסʘ, ʘʪʘʧ ʘʡʪץʘʥʜʘ ʦʨʪʘʰʘ ײץʨסʘץ ʞʘסʜʘʡʣʘʨסʘ ʙʝʡʽʤʜʝʣʝ ʘʣʘʜʳ. 

 ʘ ʞᴅʥʝסʪʳ ᴇʥʽʤ ʘʣʫץʨʘײʳʣʜʘʥ ʪץʘʪ ʩʦʨʪʪʘʨʳʥ ᴇʩʽʨʫ ʦʩʳ ʜʘץʽʨʣʝʨʽʥʜʝ ʥʦשʩʪʽʢ ᴇװʩʦʣʪ שʩʪʘʥʥʳץʘʟʘפ

ʦʥʳ ᴇʩʽʨʫ ʘʣʘשʳʥ ʢʝשʝʡʪʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ.  

ɿʝʨʪʪʝʫʣʝʨ "פʘʨʘʙʘʣʳץ ɸʐʊʉ" ɾʐʉ-ʜʝ ʞװʨʛʽʟʽʣʜʽ. ʊʘʣʜʘʫ װʰʽʥ ʥʦץʘʪʪʳ16 ש 

ʧʝʨʩʧʝʢʪʠʚʘʣʳ ʩʦʨʪʪʘʨʳʥ ʵʢʦʣʦʛʠʷʣʳץ ʩʳʥʘʫ ʥʝʛʽʟʽʥʜʝ ʪᴅʞʽʨʠʙʝ ʞʘʩʘʣʜʳ. ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʩʽʥʜʝ 

ʀʢʘʨʜʘ-1, פʘʨʘʙʘʣʳ1 ץ, ʈʦʟʘʥʘ ʞᴅʥʝ ʄʘʣʭʦʪʨʘ ʩʦʨʪʪʘʨʳ ᴇʥʽʤʜʽʣʽʛʽ ʙʦʡʳʥʰʘ ʝש ʞʘץʩʳ ʙʦʣʜʳ, 

ʚʝʛʝʪʘʮʠʷ ײʟʘץʪʳסʳ ʙʦʡʳʥʰʘ: ʇʨʠʚʦ-1, ʈʦʟʘʥʘ. ʊᴅʞʽʨʠʙʝ ʢᴇʨʩʝʪʢʝʥʜʝʡ, ʉʦʣʪװʩʪʽʢ פʘʟʘץʩʪʘʥʥʳש 

 ʣײʘʪ ᴇʩʽʨʫʛʝ ʞʘʨʘʤʜʳ, ʙץʜʘʡʣʘʨʳ ʥʦסʞʘ ץʘסʨײץ ʦʨʪʘʰʘ שʪʘʨʳʥʳץʘʨʘ ʪʦʧʳʨʘץ ʘʨʘʧʘʡʳʤץ

ʬʝʨʤʝʨʛʝ ʣʘʡʳץʪʳ ᴇʥʽʤ ʘʣʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ʆʣ װʰʽʥ ʜײʨʳʩ ʩʦʨʪʪʳ ʪʘשʜʘʫ ʤʘשʳʟʜʳ. 

ʊʨ̔ʝʢ ʩᴇʟʜʝʨ: ʥʦץʘʪ, ʩʦʨʪ, ʞʠʥʘץ, ᴇʥʽʤʜʽʣʽʢ. 
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ʊʆʆ çʅʘʫʯʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʮʝʥʪʨ ʟʝʨʥʦʚʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠʤ. ɸ.ʀ. ɹʘʨʘʝʚʘè, 

ɸʢʤʦʣʠʥʩʢʘʷ ʦʙʣʘʩʪʴ, ʐʦʨʪʘʥʜʠʥʩʢʠʡ ʨʘʡʦʥ, ʂʘʟʘʭʩʪʘʥ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʉʝʚʝʨʥʦʤ ʂʘʟʘʭʩʪʘʥʝ ʦʩʥʦʚʥʦʡ ʟʝʨʥʦʚʦʡ ʢʫʣʴʪʫʨʦʡ ʷʚʣʷʝʪʩʷ ʷʨʦʚʘʷ 

ʧʰʝʥʠʮʘ ʩ ʧʣʦʱʘʜʴʶ ʧʦʩʝʚʘ ʙʦʣʝʝ 10 ʤʣʥ ʛʘ. ʇʨʦʙʣʝʤʘ ʟʘʱʠʪʳ ʝʝ ʦʪ ʚʨʝʜʠʪʝʣʝʡ, ʙʦʣʝʟʥʝʡ ʠ 

ʩʦʨʥʳʭ ʨʘʩʪʝʥʠʡ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʘʢʪʫʘʣʴʥʳʭ. ʉʦʪʥʷʤʠ ʤʠʣʣʠʘʨʜʦʚ ʜʦʣʣʘʨʦʚ ʦʮʝʥʠʚʘʝʪʩʷ ʚ 

ʤʠʨʦʚʦʤ ʟʝʤʣʝʜʝʣʠʠ ʝʞʝʛʦʜʥʳʡ ʫʱʝʨʙ, ʥʘʥʦʩʠʤʳʡ ʵʪʠʤʠ ʠʟʚʝʯʥʳʤʠ ʚʨʘʛʘʤʠ ʯʝʣʦʚʝʯʝʩʪʚʘ. 

ʌʘʢʪʠʯʝʩʢʠ ʢʘʞʜʳʡ ʧʷʪʳʡ ʛʝʢʪʘʨ ʧʘʰʥʠ ʚ ʤʠʨʝ ʷʚʣʷʝʪʩʷ ʠʭ ʙʝʟʨʘʟʜʝʣʴʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʴʶ. 

ɺʣʠʷʥʠʝ ʢʦʤʧʣʝʢʩʘ ʚʨʝʜʥʳʭ ʚʠʜʦʚ ʥʘʩʝʢʦʤʳʭ ʥʘ ʫʨʦʞʘʡ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ 

ʦʩʥʦʚʥʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʥʘʩʝʢʦʤʳʭ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʜʚʘ ʧʝʨʠʦʜʘ: ʚʩʭʦʜʳ ʢʫʱʝʥʠʝ ʠ ʩʦʟʨʝʚʘʥʠʝ ʟʝʨʥʘ. 

ʕʪʠ ʞʝ ʧʝʨʠʦʜʳ ʷʚʣʷʶʪʩʷ ʦʜʥʠʤʠ ʠʟ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʭ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʫʨʦʞʘʷ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ. 

ɿʜʝʩʴ ʦʱʫʪʠʤʝʝ ʧʨʦʷʚʣʷʝʪʩʷ ʠ ʚʨʝʜ ʦʪ ʥʘʩʝʢʦʤʳʭ.  

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʘʢʪʫʘʣʴʥʳʤ ʦʩʪʘʝʪʩʷ ʠʟʫʯʝʥʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʩʝʨʦʡ ʟʝʨʥʦʚʦʡ ʩʦʚʢʠ, ʝʝ 

ʚʣʠʷʥʠʷ ʥʘ ʫʨʦʞʘʡ, ʠʟʫʯʝʥʠʝ ʧʨʠʤʝʥʝʥʠʷ ʭʠʤʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʟʘʱʠʪʳ. ɺ ʩʪʘʪʴʝ ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ 

ʧʨʝʜʣʦʞʝʥʠʷ ʧʦ ʫʣʫʯʰʝʥʠʶ ʩʠʩʪʝʤʳ ʟʘʱʠʪʳ ʧʦʩʝʚʦʚ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ɸʢʤʦʣʠʥʩʢʦʡ ʦʙʣʘʩʪʠ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʝ ʧʨʝʜʦʪʚʨʘʱʝʥʠʶ ʩʥʠʞʝʥʠʷ ʫʨʦʞʘʷ ʦʪ ʩʝʨʦʡ ʟʝʨʥʦʚʦʡ 

ʩʦʚʢʠ ʧʫʪʝʤ ʥʘʙʣʶʜʝʥʠʡ ʟʘ ʜʠʥʘʤʠʢʦʡ ʯʠʩʣʝʥʥʦʩʪʠ ʠ ʧʨʠʤʝʥʝʥʠʷ ʭʠʤʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ ʀʥʩʝʢʪ 

247, ʩ.ʢ. ʠ ʌʦʙʦʩ, ʤ.ʚ.ʩ.ʢ. ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚʨʝʜʦʥʦʩʥʦʩʪʴ ʩʝʨʦʡ ʟʝʨʥʦʚʦʡ 

ʩʦʚʢʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʯʠʩʣʝʥʥʦʩʪʴʶ ʛʫʩʝʥʠʮ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ ʧʠʪʘʥʠʷ, ʫʩʣʦʚʠʷʤʠ ʧʦʛʦʜʳ ʚ 

ʧʝʨʠʦʜ ʩʦʟʨʝʚʘʥʠʷ ʧʰʝʥʠʮʳ ʠ ʩʪʝʧʝʥʴʶ ʚʳʞʠʚʘʝʤʦʩʪʠ ʧʨʠ ʧʝʨʝʟʠʤʦʚʢʝ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʷʨʦʚʘʷ ʧʰʝʥʠʮʘ, ʚʨʝʜʠʪʝʣʴ, ʩʝʨʘʷ ʟʝʨʥʦʚʘʷ ʩʦʚʢʘ, ʤʝʨʳ ʙʦʨʴʙʳ, 

ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʫʨʦʞʘʡʥʦʩʪʴ. 

 

ɺʚʝʜʝʥʠʝ. ʆʙʝʩʧʝʯʝʥʠʝ ʧʦʪʨʝʙʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʚ ʧʨʦʜʦʚʦʣʴʩʪʚʠʠ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ 

ʠʟ ʚʘʞʥʝʡʰʠʭ ʟʘʜʘʯ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ. ʊʝʥʜʝʥʮʠʷ ʨʦʩʪʘ ʥʘʩʝʣʝʥʠʷ 

ʚ ʩʪʨʘʥʘʭ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʧʨʦʜʦʚʦʣʴʩʪʚʠʠ ʟʜʝʩʴ ʨʘʩʪʝʪ 

ʙʳʩʪʨʳʤʠ ʪʝʤʧʘʤʠ ʠ ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʦʩʪʨʦʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʛʣʦʙʘʣʴʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ. ɺ 

ʵʪʦʡ ʩʚʷʟʠ ʩʠʣʴʥʘʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʘʷ ʧʨʘʢʪʠʢʘ ʩʪʘʥʦʚʠʪʩʷ ʢʣʶʯʝʚʳʤ ʬʘʢʪʦʨʦʤ ʚ ʜʝʣʝ 

ʧʦʚʳʰʝʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʯʪʦ ʚ 

ʩʦʚʦʢʫʧʥʦʩʪʠ ʧʨʠʚʝʜʝʪ ʢ ʨʘʟʚʠʪʠʶ ʘʛʨʘʨʥʦʛʦ ʩʝʢʪʦʨʘ, ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ 

ʩʥʠʞʝʥʠʶ ʫʨʦʚʥʷ ʙʝʜʥʦʩʪʠ [1]. ʂʘʢ ʠʟʚʝʩʪʥʦ, ʧʰʝʥʠʮʘ ʷʚʣʷʝʪʩʷ ʛʣʘʚʥʦʡ 

ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʢʫʣʴʪʫʨʦʡ ʚ ʨʝʛʠʦʥʝ, ʦʙʝʩʧʝʯʠʚʘʷ ʥʘʩʝʣʝʥʠʶ ʩʪʨʘʥ ʙʦʣʴʰʝ ʢʘʣʦʨʠʡ ʠ 
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ʙʝʣʢʘ, ʯʝʤ ʣʶʙʘʷ ʜʨʫʛʘʷ ʢʫʣʴʪʫʨʘ. ʉʦʛʣʘʩʥʦ ʩʪʘʪʠʩʪʠʢʝ, ʎʝʥʪʨʘʣʴʥʘʷ ɸʟʠʷ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʘʤʳʤ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʧʦʪʨʝʙʣʝʥʠʷ ʟʝʨʥʘ ʧʰʝʥʠʮʳ ʥʘ ʜʫʰʫ ʥʘʩʝʣʝʥʠʷ 

ï ʙʦʣʝʝ 200 ʢʛ ʚ ʛʦʜ (ʌɸʆ, 2013 ʛ.). ʇʦʵʪʦʤʫ ʟʝʨʥʦʚʳʝ ʢʫʣʴʪʫʨʳ ʠʛʨʘʶʪ ʟʥʘʯʠʪʝʣʴʥʫʶ 

ʨʦʣʴ ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʪʨʘʥ ʨʝʛʠʦʥʘ [2]. 

ɸʥʘʣʠʟ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʧʨʦʠʟʚʦʜʩʪʚʦ ʟʝʨʥʘ ʧʰʝʥʠʮʳ 

ʚ ʩʪʨʘʥʘʭ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩ ʢʘʞʜʳʤ ʛʦʜʦʤ. ʆʜʥʘʢʦ ʧʨʦʠʟʚʦʜʩʪʚʦ ʟʝʨʥʘ 

ʥʘ ʜʫʰʫ ʥʘʩʝʣʝʥʠʷ ʥʝ ʤʝʥʷʝʪʩʷ, ʘ ʚ ʥʝʢʦʪʦʨʳʭ ʩʪʨʘʥʘʭ, ʜʘʞʝ ʧʦʩʪʝʧʝʥʥʦ ʩʥʠʞʘʝʪʩʷ. 

ʋʨʦʞʘʡʥʦʩʪʴ ʧʰʝʥʠʮʳ ʚʩʝ ʝʱʝ ʦʩʪʘʝʪʩʷ ʥʠʟʢʦʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʦʢʘʟʘʪʝʣʷʤʠ ʨʘʟʚʠʪʳʭ 

ʩʪʨʘʥ. ʇʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʧʰʝʥʠʮʳ ʚ ʨʝʛʠʦʥʝ ʬʝʨʤʝʨʳ ʩʪʘʣʢʠʚʘʶʪʩʷ ʩʦ ʤʥʦʛʠʤʠ 

ʪʨʫʜʥʦʩʪʷʤʠ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʥʘʠʙʦʣʝʝ ʦʧʘʩʥʦʡ ʷʚʣʷʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ 

ʙʦʣʝʟʥʝʡ ʠ ʚʨʝʜʠʪʝʣʝʡ, ʥʘʥʦʩʷʱʠʭ ʩʫʱʝʩʪʚʝʥʥʳʡ ʫʱʝʨʙ ʫʨʦʞʘʶ ʟʝʨʥʘ. ʂʨʦʤʝ 

ʪʦʛʦ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʩʦʨʥʷʢʦʚ ʠ ʥʝʢʦʪʦʨʳʝ ʘʙʠʦʪʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ, ʪʘʢʠʝ ʢʘʢ ʟʘʩʫʭʘ, 

ʟʘʤʦʨʦʟʢʠ, ʟʘʩʦʣʝʥʠʝ ʧʦʯʚʳ ʪʘʢʞʝ ʦʪʨʠʮʘʪʝʣʴʥʦ ʩʢʘʟʳʚʘʶʪʩʷ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ ʟʝʨʥʘ. 

ʄʝʥʷʷ ʩʣʦʞʠʚʰʠʝʩʷ ʚ ʙʠʦʮʝʥʦʟʘʭ ʦʪʥʦʰʝʥʠʷ ʠ ʩʚʷʟʠ ʦʨʛʘʥʠʟʤʦʚ, 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʧʦʜʯʘʩ ʧʨʦʚʦʮʠʨʫʝʪ ʨʘʟʤʥʦʞʝʥʠʝ ʠ ʨʘʩʩʝʣʝʥʠʝ 

ʚʨʝʜʠʪʝʣʝʡ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʙʦʣʝʟʥʝʡ ʠ ʩʦʨʥʷʢʦʚ, ʥʦ ʧʨʦʪʠʚʦʧʦʩʪʘʚʣʷʝʪ ʵʪʠʤ 

ʥʝʛʘʪʠʚʥʳʤ ʧʦʩʣʝʜʩʪʚʠʷʤ ʙʦʣʝʝ ʠʣʠ ʤʝʥʝʝ ʵʬʬʝʢʪʠʚʥʳʝ ʟʘʱʠʪʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ. ʄʝʞʜʫ 

ʪʝʤ ʝʞʝʛʦʜʥʳʝ ʧʦʪʝʨʠ ʫʨʦʞʘʷ, ʩʦʩʪʘʚʣʷʷ ʧʨʠʤʝʨʥʦ ʯʝʪʚʝʨʪʫʶ ʝʛʦ ʯʘʩʪʴ, ʚʦʟʨʘʩʪʘʶʪ ʧʦ 

ʤʝʨʝ ʫʚʝʣʠʯʝʥʠʷ ʫʨʦʞʘʡʥʦʩʪʠ ʢʫʣʴʪʫʨ ʠ ʨʘʩʰʠʨʝʥʠʷ ʧʦʩʝʚʥʳʭ ʧʣʦʱʘʜʝʡ. ɿʘ ʧʦʩʣʝʜʥʠʝ 

ʜʝʩʷʪʠʣʝʪʠʷ ʧʦʪʝʨʠ ʦʪ ʚʨʝʜʦʥʦʩʥʳʭ ʥʘʩʝʢʦʤʳʭ ʧʦ ʤʝʥʴʰʝʡ ʤʝʨʝ ʫʜʚʦʠʣʠʩʴ, ʭʦʪʷ ʦʙʲʝʤ 

ʥʘʧʨʘʚʣʝʥʥʳʭ ʧʨʦʪʠʚ ʥʠʭ ʦʙʨʘʙʦʪʦʢ ʧʦʩʝʚʦʚ ʚʦʟʨʦʩ ʚ 10 ʨʘʟ. ɿʘ ʵʪʦ ʚʨʝʤʷ ʚ ʧʦʯʚʫ ʙʳʣʠ 

ʚʥʝʩʝʥʳ ʤʠʣʣʠʦʥʳ ʪʦʥʥ ʧʝʩʪʠʮʠʜʦʚ, ʘ ʠʭ ʢʦʥʮʝʥʪʨʘʮʠʷ ʚ ʘʪʤʦʩʬʝʨʝ ʧʨʝʚʳʩʠʣʘ 0,001 ʤʛ 

ʥʘ 1 ʤ3. ʆʜʥʘʢʦ ʦʪʢʘʟ ʦʪ ʠʭ ʧʨʠʤʝʥʝʥʠʷ ʙʝʟ ʩʦʧʦʩʪʘʚʠʤʳʭ ʧʦ ʩʚʦʝʡ ʜʝʡʩʪʚʝʥʥʦʩʪʠ 

ʘʣʴʪʝʨʥʘʪʠʚ ʧʦʚʣʝʢ ʙʳ ʭʨʦʥʠʯʝʩʢʦʝ ʛʦʣʦʜʘʥʠʝ ʥʘʩʝʣʝʥʠʷ ʤʥʦʛʠʭ ʩʪʨʘʥ. ʅʝʦʙʭʦʜʠʤʦʩʪʴ 

ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʧʠʱʝʚʳʭ ʧʦʪʨʝʙʥʦʩʪʝʡ ʨʘʩʪʫʱʝʛʦ ʥʘʩʝʣʝʥʠʷ ɿʝʤʣʠ ʪʨʝʙʫʝʪ ʨʘʜʠʢʘʣʴʥʦʛʦ 

ʠʟʤʝʥʝʥʠʷ ʩʪʨʘʪʝʛʠʠ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ. ʉʪʨʝʤʷʩʴ ʧʨʠʙʣʠʟʠʪʴʩʷ ʢ ʨʝʰʝʥʠʶ ʵʪʦʡ ʟʘʜʘʯʠ, 

ʧʦʧʨʦʙʫʝʤ ʧʦʥʷʪʴ ʠ ʦʮʝʥʠʪʴ ʩʚʦʝʦʙʨʘʟʠʝ ʤʠʨʘ ʥʘʩʝʢʦʤʳʭ, ʧʦʩʢʦʣʴʢʫ ʠʭ ʩʧʦʩʦʙʥʦʩʪʴ ʢ 

ʚʦʩʧʨʠʷʪʠʶ ʩʠʛʥʘʣʦʚ, ʨʘʟʥʦʦʙʨʘʟʠʝ ʬʦʨʤ, ʛʨʦʤʘʜʥʘʷ ʯʠʩʣʝʥʥʦʩʪʴ, ʩʚʦʝʦʙʨʘʟʠʝ ʬʦʨʤ 

ʧʦʚʝʜʝʥʠʷ ʚʦ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷʭ ʩ ʩʝʙʝ ʧʦʜʦʙʥʳʤʠ, ʩ ʚʨʘʛʘʤʠ ʠ ʩʦʶʟʥʠʢʘʤʠ ʚʳʭʦʜʷʪ ʟʘ 

ʧʨʝʜʝʣʳ ʦʙʳʯʥʳʭ ʘʥʘʣʦʛʠʡ ʠ ʪʨʝʙʫʶʪ ʩʚʦʠʭ ʤʘʩʰʪʘʙʦʚ, ʩʪʝʧʝʥʝʡ ʠ ʤʝʨ [3]. 

ʉʝʨʘʷ ʟʝʨʥʦʚʘʷ ʩʦʚʢʘ (Apamea anceps) ï ʚʨʝʜʠʪʝʣʴ ʧʰʝʥʠʮʳ, ʦʟʠʤʦʡ ʨʞʠ, ʷʯʤʝʥʷ, 

ʢʫʢʫʨʫʟʳ. ʈʘʟʤʥʦʞʝʥʠʝ ʜʚʫʧʦʣʦʝ. ʈʘʟʚʠʪʠʝ ʧʦʣʥʦʝ. ɿʠʤʫʶʪ ʛʫʩʝʥʠʮʳ ʩʪʘʨʰʠʭ ʚʦʟʨʘʩʪʦʚ. 

ɿʘ ʛʦʜ ʨʘʟʚʠʚʘʝʪʩʷ ʦʜʥʦ ʧʦʢʦʣʝʥʠʝ. ɹʘʙʦʯʢʘ, ʨʘʟʤʘʭ ʢʨʳʣʴʝʚ 38-42 ʤʤ. ʇʝʨʝʜʥʷʷ ʧʘʨʘ 

ʢʨʳʣʴʝʚ ʩʝʨʦʛʦ ʮʚʝʪʘ ʩʦ ʨʞʘʚʳʤ ʦʪʪʝʥʢʦʤ. ʂʨʫʛʣʦʝ ʠ ʧʦʯʢʦʚʠʜʥʦʝ ʧʷʪʥʘ ʙʫʨʦʚʘʪʦ-ʩʝʨʳʝ. 

ʇʦʯʢʦʚʠʜʥʦʝ ʧʷʪʥʦ ʠʤʝʝʪ ʩʚʝʪʣʦʝ ʦʢʘʡʤʣʝʥʠʝ. ʆʙʱʠʡ ʨʠʩʫʥʦʢ ʧʝʨʝʜʥʠʭ ʢʨʳʣʴʝʚ 

ʥʝʷʩʥʳʡ, ʧʷʪʥʠʩʪʳʡ. ɿʘʜʥʠʝ ʢʨʳʣʴʷ ʩʝʨʳʝ, ʫ ʥʘʨʫʞʥʦʛʦ ʢʨʘʷ ʪʝʤʥʳʝ. ʈʘʟʥʦʧʦʣʳʝ ʦʩʦʙʠ 

ʦʪʣʠʯʘʶʪʩʷ ʩʪʨʦʝʥʠʝʤ ʧʦʣʦʚʳʭ ʦʨʛʘʥʦʚ. ʉʘʤʢʘ, ʢʘʢ ʠ ʫ ʚʩʝʭ ʟʝʨʥʦʚʳʭ ʩʦʚʦʢ, ʦʪʣʠʯʘʝʪʩʷ 

ʥʘʣʠʯʠʝʤ ʭʠʪʠʥʠʟʠʨʦʚʘʥʥʦʛʦ ʜʚʫʭʩʪʚʦʨʯʘʪʦʛʦ ʷʡʮʝʢʣʘʜʘ, ʧʨʠʩʧʦʩʦʙʣʝʥʥʦʛʦ ʜʣʷ 

ʨʘʟʜʚʠʛʘʥʠʷ ʯʝʰʫʝʢ ʢʦʣʦʩʘ ʧʨʠ ʦʪʢʣʘʜʢʝ ʷʠʮ. ɼʠʘʤʝʪʨ ʷʡʮʘ 0,4-0,5 ʤʤ. ɹʝʣʦʝ. ʌʦʨʤʘ 

ʰʘʨʦʦʙʨʘʟʥʘʷ, ʩ ʣʝʛʢʦʡ ʨʝʙʨʠʩʪʦʩʪʴʶ [4]. ʉʦʚʢʘ ʩʝʨʘʷ ʟʝʨʥʦʚʘʷ ï ʦʣʠʛʦʬʘʛ, ʚʨʝʜʠʪ 

ʟʝʨʥʦʚʳʤ ʢʦʣʦʩʦʚʳʤ ʢʫʣʴʪʫʨʘʤ. ɺʨʝʜʷʪ ʣʠʯʠʥʢʠ ʨʘʟʥʳʭ ʚʦʟʨʘʩʪʦʚ. ʄʦʣʦʜʳʝ ʛʫʩʝʥʠʮʳ 

ʩʥʘʯʘʣʘ ʫʥʠʯʪʦʞʘʶʪ ʟʘʚʷʟʴ, ʧʦʪʦʤ ʧʝʨʝʭʦʜʷʪ ʢ ʧʠʪʘʥʠʶ ʚʥʫʪʨʠ ʟʝʨʝʥ. ʇʦ ʦʢʦʥʯʘʥʠʠ 

ʧʠʪʘʥʠʷ ʦʪ ʟʝʨʥʘ ʦʩʪʘʝʪʩʷ ʪʦʣʴʢʦ ʥʘʨʫʞʥʘʷ ʦʙʦʣʦʯʢʘ, ʟʘʧʦʣʥʝʥʥʘʷ ʵʢʩʢʨʝʤʝʥʪʘʤʠ. 

ʇʦʟʜʥʝʝ ʛʫʩʝʥʠʮʳ ʦʙʲʝʜʘʶʪ ʟʝʨʥʘ ʩʥʘʨʫʞʠ, ʚʳʛʨʳʟʘʷ ʚ ʥʠʭ ʙʦʣʴʰʠʝ ʧʦʣʦʩʪʠ. ʅʘ 

ʢʫʢʫʨʫʟʝ ʛʫʩʝʥʠʮʳ ʧʦʚʨʝʞʜʘʶʪ ʧʦʯʘʪʢʠ, ʚʳʛʨʳʟʘʷ ʚ ʥʠʭ ʧʦʧʝʨʝʯʥʳʝ ʭʦʜʳ [5]. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʅʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʙʱʝʧʨʠʥʷʪʳʭ ʤʝʪʦʜʠʢ ʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʵʥʪʦʤʦʣʦʛʠʠ [6-9], ʘ 

ʪʘʢʞʝ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʝ ʠ ʧʨʠʩʧʦʩʦʙʣʝʥʥʳʝ ʢ ʫʩʣʦʚʠʷʤ ʉʝʚʝʨʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ [10]. 

ɹʠʦʣʦʛʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʧʨʝʜʝʣʷʣʘʩʴ ʧʦ ʩʥʠʞʝʥʠʶ ʯʠʩʣʝʥʥʦʩʪʠ ʚʨʝʜʠʪʝʣʷ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʦʙʨʘʙʦʪʢʠ. ʇʦʣʝʚʳʝ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʦʧʳʪʳ ʟʘʢʣʘʜʳʚʘʣʠʩʴ ʧʦ 
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ʦʙʱʝʧʨʠʥʷʪʳʤ ʤʝʪʦʜʘʤ [11-12]. 
ʆʩʦʙʝʥʥʦʩʪʠ ʙʠʦʣʦʛʠʠ ʩʝʨʦʡ ʟʝʨʥʦʚʦʡ ʩʦʚʢʠ ʠ ʜʠʥʘʤʠʢʫ ʝʝ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘ 

ʨʘʩʪʝʥʠʷʭ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ ʠʟʫʯʘʣʠ ʚ 2021ï2024 ʛʛ. ʚ ʊʆʆ çʅʘʫʯʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ 

ʎʝʥʪʨ ɿʝʨʥʦʚʦʛʦ ʍʦʟʷʡʩʪʚʘ ʠʤ. ɸ. ʀ. ɹʘʨʘʝʚʘè, ʨʘʩʧʦʣʦʞʝʥʥʦʤ ʚ ʐʦʨʪʘʥʜʠʥʩʢʦʤ ʨʘʡʦʥʝ 

ɸʢʤʦʣʠʥʩʢʦʡ ʦʙʣʘʩʪʠ. ʇʣʦʱʘʜʴ ʠʟʫʯʘʝʤʦʛʦ ʫʯʘʩʪʢʘ ï 2,0 ʛʘ. ʄʘʪʝʨʠʘʣʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʩʣʫʞʠʣʠ ʩʝʤʝʥʘ ʠ ʨʘʩʪʝʥʠʷ ʧʰʝʥʠʮʳ ʷʨʦʚʦʡ ʩʦʨʪʘ ɸʩʪʘʥʘ. ʅʦʨʤʘ ʚʳʩʝʚʘ ï 2,5 ʤʣʥ 

ʚʩʭʦʞʠʭ ʩʝʤʷʥ. ʉʨʦʢ ʧʦʩʝʚʘ ï 25 ʤʘʷ. ʉʧʦʩʦʙ ʧʦʩʝʚʘ ï ʨʷʜʦʚʦʡ. ʉʝʷʣʢʘ ï ʉɿʉ 2,1, ʛʣʫʙʠʥʘ 

ʟʘʜʝʣʢʠ ʩʝʤʷʥ ï 5-6 ʩʤ. ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʩʝʨʘʷ ʟʝʨʥʦʚʘʷ ʩʦʚʢʘ (Apamea anceps). 

ʆʧʳʪ ʙʳʣ ʟʘʣʦʞʝʥ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʠʥʩʝʢʪʠʮʠʜʦʚ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʚʝʛʝʪʠʨʫʶʱʠʭ 

ʨʘʩʪʝʥʠʡ ʚ ʬʘʟʫ ʤʦʣʦʯʥʦʡ ʩʧʝʣʦʩʪʠ: ʀʥʩʝʢʪ 247, ʩ.ʢ. ʠ ʌʦʙʦʩ, ʤ.ʚ.ʩ.ʢ. ʩ ʥʦʨʤʘʤʠ ʨʘʩʭʦʜʘ 

0,15 ʣ/ʛʘ. ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ ʦʙʦʩʥʦʚʘʪʴ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ 

ʠʥʩʝʢʪʠʮʠʜʦʚ ʧʨʦʪʠʚ ʩʝʨʦʡ ʟʝʨʥʦʚʦʡ ʩʦʚʢʠ ʥʘ ʦʩʥʦʚʝ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʠʟʫʯʝʥʠʷ ʨʘʟʚʠʪʠʷ 

ʩʝʨʦʡ ʟʝʨʥʦʚʦʡ ʩʦʚʢʠ. 

ɺʩʝ ʦʧʳʪʳ ʟʘʢʣʘʜʳʚʘʣʠ ʚ 4-ʢʨʘʪʥʦʡ ʧʦʚʪʦʨʥʦʩʪʠ, ʧʣʦʱʘʜʴ ʢʘʞʜʦʡ ʦʧʳʪʥʦʡ 

ʜʝʣʷʥʢʠ ʩʦʩʪʘʚʣʷʣʘ 129 ʤ2, ʨʘʟʤʝʱʝʥʠʝ ʠʭ ʨʝʥʜʦʤʠʟʠʨʦʚʘʥʥʦʝ. ʇʨʠ ʜʦʩʪʠʞʝʥʠʠ 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʧʦʨʦʛʘ ʚʨʝʜʦʥʦʩʥʦʩʪʠ (2 ʛʫʩʝʥʠʮʳ ʥʘ 10 ʢʦʣʦʩʴʝʚ) ʦʧʳʪʥʳʝ ʜʝʣʷʥʢʠ 

ʦʙʨʘʙʘʪʳʚʘʣʠ ʠʥʩʝʢʪʠʮʠʜʘʤʠ ʨʘʥʮʝʚʳʤ ʦʧʨʳʩʢʠʚʘʪʝʣʝʤ SG-71. ʈʘʩʭʦʜ ʨʘʙʦʯʝʛʦ ʨʘʩʪʚʦʨʘ 

ï 200 ʣ/ʛʘ. ʋʯʝʪ ʯʠʩʣʝʥʥʦʩʪʠ ʧʨʦʚʦʜʠʣʠ ʜʦ ʦʙʨʘʙʦʪʢʠ, ʘ ʪʘʢʞʝ ʥʘ 3-ʠ, 7-ʝ ʩʫʪʢʠ ʧʦʩʣʝ ʥʝʝ 

ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ çʄʝʪʦʜʠʯʝʩʢʠʤʠ ʫʢʘʟʘʥʠʷʤʠ ʧʦ ʧʨʦʚʝʜʝʥʠʶ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 

ʠʩʧʳʪʘʥʠʡ ʧʝʩʪʠʮʠʜʦʚ ʚ ʈʝʩʧʫʙʣʠʢʝ ʂʘʟʘʭʩʪʘʥè. ɸʩʪʘʥʘ, 2005 ʛ. ʠ çʇʨʘʚʠʣʘ ʧʨʦʚʝʜʝʥʠʷ 

ʨʝʛʠʩʪʨʘʮʠʦʥʥʳʭ (ʤʝʣʢʦʜʝʣʷʥʦʯʥʳʭ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ) ʠʩʧʳʪʘʥʠʡ ʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 

ʨʝʛʠʩʪʨʘʮʠʠ ʧʝʩʪʠʮʠʜʦʚè. ɸʩʪʘʥʘ, 2015 ʛ. (ʚ ʨʝʜʘʢʮʠʠ ʧʨʠʢʘʟʦʚ ʄʠʥʠʩʪʨʘ ʩʝʣʴʩʢʦʛʦ 

ʭʦʟʷʡʩʪʚʘ ʈʂ ʦʪ 17.04.2020 ˉ130, ʦʪ 13.05.2021 ˉ160 ʠ ʦʪ 15.06.2023 ˉ 232) [13].  

ɹʠʦʣʦʛʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʩʩʯʠʪʳʚʘʣʠ ʧʦ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʡ ʬʦʨʤʫʣʝ 

ɸʙʙʦʪʘ: ʕ = 100 (1 ï ʊʘ*ʉʚ / ʊʚ*ʉʘ), ʛʜʝ ʕ ï ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʥʠʞʝʥʠʷ ʯʠʩʣʝʥʥʦʩʪʠ 

ʚʨʝʜʠʪʝʣʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʠʩʭʦʜʥʦʡ ʩ ʧʦʧʨʘʚʢʦʡ ʥʘ ʢʦʥʪʨʦʣʴ, %; ʊʘ ï ʢʦʣʠʯʝʩʪʚʦ ʞʠʚʳʭ 

ʦʩʦʙʝʡ ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ ʚ ʦʧʳʪʝ; ʉʚ ï ʢʦʣʠʯʝʩʪʚʦ ʞʠʚʳʭ ʦʩʦʙʝʡ ʚ ʢʦʥʪʨʦʣʝ ʧʨʠ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʤ ʫʯʝʪʝ; ʊʚ ï ʢʦʣʠʯʝʩʪʚʦ ʞʠʚʳʭ ʦʩʦʙʝʡ ʧʝʨʝʜ ʦʙʨʘʙʦʪʢʦʡ ʚ ʦʧʳʪʝ; ʉʘ ï 

ʢʦʣʠʯʝʩʪʚʦ ʞʠʚʳʭ ʦʩʦʙʝʡ ʚ ʢʦʥʪʨʦʣʝ ʚ ʧʦʩʣʝʜʫʶʱʠʝ ʫʯʝʪʳ. 

ʇʦʛʦʜʥʳʝ ʫʩʣʦʚʠʷ ʠʩʩʣʝʜʫʝʤʦʛʦ ʧʝʨʠʦʜʘ 2021-2023 ʛʛ ʦʪʣʠʯʘʣʠʩʴ ʦʪ 

ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʢʘʢ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ, ʪʘʢ ʠ ʧʦ 

ʪʝʤʧʝʨʘʪʫʨʥʦʤʫ ʨʝʞʠʤʫ, ʚ ʦʪʣʠʯʠʠ ʦʪ ʜʦʞʜʣʠʚʦʛʦ 2024 ʛʦʜʘ.    

ɿʘ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ 2021 ʛʦʜʘ (ʩ ʤʘʷ ʧʦ ʘʚʛʫʩʪ ʚʢʣʶʯʠʪʝʣʴʥʦ) ʚʳʧʘʣʦ 100,1 ʤʤ 

ʦʩʘʜʢʦʚ, ʯʪʦ ʤʝʥʴʰʝ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʦʩʘʜʢʦʚ ʥʘ 68,6 ʤʤ. ʇʦ ʟʥʘʯʝʥʠʶ 

ʛʠʜʨʦʪʝʨʤʠʯʝʩʢʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʢʘʢ ʦʯʝʥʴ 

ʟʘʩʫʰʣʠʚʳʡ (ɻʊʂ=0,4), ʦʜʥʘʢʦ, ʚʝʩʝʥʥʝ-ʣʝʪʥʠʡ ʧʝʨʠʦʜ (ʥʘʯʘʣʦ ʚʝʛʝʪʘʮʠʠ) ʢʘʢ ʩʫʭʦʡ (ɻʊʂ 

= 0,3), ʯʪʦ ʦʪʨʠʮʘʪʝʣʴʥʦ ʧʦʚʣʠʷʣʦ ʥʘ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʢʫʣʴʪʫʨʥʳʭ, ʪʘʢ ʠ ʩʦʨʥʳʭ ʨʘʩʪʝʥʠʡ. 

ʄʘʢʩʠʤʘʣʴʥʦʝ ʧʦʚʳʰʝʥʠʝ ʜʥʝʚʥʳʭ ʪʝʤʧʝʨʘʪʫʨ ʧʨʦʰʣʠ ʚ ʪʨʝʪʴʝʡ ʜʝʢʘʜʝ ʤʘʷ +35+370ʉ. 

ʉʠʣʴʥʳʝ ʧʝʨʝʧʘʜʳ ʥʦʯʥʳʭ ʪʝʤʧʝʨʘʪʫʨ ʚʦʟʜʫʭʘ ʧʨʦʰʣʠ ʚ ʧʝʨʚʦʡ ʜʝʢʘʜʝ ʠʶʥʷ,  ʟʘʤʦʨʦʟʢʠ 

ʤʝʩʪʘʤʠ ʜʦʩʪʠʛʘʣʠ ʜʦ - 3-4 0ʉ.  

ɿʘ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ 2022 ʛ (ʩ ʤʘʷ ʧʦ ʘʚʛʫʩʪ ʚʢʣʶʯʠʪʝʣʴʥʦ) ʚʳʧʘʣʦ 117,2 ʤʤ 

ʦʩʘʜʢʦʚ, ʯʪʦ ʤʝʥʴʰʝ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʦʩʘʜʢʦʚ ʥʘ 51,5 ʤʤ. ʇʦ ʟʥʘʯʝʥʠʶ 

ʛʠʜʨʦʪʝʨʤʠʯʝʩʢʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʢʘʢ ʦʯʝʥʴ 

ʟʘʩʫʰʣʠʚʳʡ (ɻʊʂ=0,5), ʦʜʥʘʢʦ, ʚʝʩʝʥʥʝ-ʣʝʪʥʠʡ ʧʝʨʠʦʜ (ʥʘʯʘʣʦ ʚʝʛʝʪʘʮʠʠ) ʢʘʢ ʩʫʭʦʡ (ɻʊʂ 

= 0,3), ʯʪʦ ʦʪʨʠʮʘʪʝʣʴʥʦ ʧʦʚʣʠʷʣʦ ʥʘ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʢʫʣʴʪʫʨʥʳʭ, ʪʘʢ ʠ ʩʦʨʥʳʭ ʨʘʩʪʝʥʠʡ. 

ʄʘʢʩʠʤʘʣʴʥʦʝ ʧʦʚʳʰʝʥʠʝ ʜʥʝʚʥʳʭ ʪʝʤʧʝʨʘʪʫʨ ʧʨʦʰʣʠ ʚ III ʜʝʢʘʜʝ ʤʘʷ +30-340ʉ. 

ʉʠʣʴʥʳʝ ʧʝʨʝʧʘʜʳ ʥʦʯʥʳʭ ʪʝʤʧʝʨʘʪʫʨ ʚʦʟʜʫʭʘ ʠ ʟʘʤʦʨʦʟʢʠ ʥʝ ʦʪʤʝʯʝʥʳ, ʤʠʥʠʤʘʣʴʥʘʷ 

ʪʝʤʧʝʨʘʪʫʨʘ ʚ I ʜʝʢʘʜʝ ʠʶʥʷ ʩʦʩʪʘʚʠʣʘ +3-70ʉ.  

  ɿʘ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ 2023 ʛʦʜʘ (ʩ ʤʘʷ ʧʦ ʘʚʛʫʩʪ ʚʢʣʶʯʠʪʝʣʴʥʦ) ʚʳʧʘʣʦ 35,2 ʤʤ 

ʦʩʘʜʢʦʚ, ʯʪʦ ʤʝʥʴʰʝ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʦʩʘʜʢʦʚ ʥʘ 133,7 ʤʤ. ʇʦ ʟʥʘʯʝʥʠʶ 
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ʛʠʜʨʦʪʝʨʤʠʯʝʩʢʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʢʘʢ ʦʩʪʨʦ 

ʟʘʩʫʰʣʠʚʳʡ (ɻʊʂ=0,0). ʄʘʢʩʠʤʘʣʴʥʦʝ ʧʦʚʳʰʝʥʠʝ ʜʥʝʚʥʳʭ ʪʝʤʧʝʨʘʪʫʨ ʧʨʦʰʣʠ ʚ I ʜʝʢʘʜʝ 

ʠʶʥʷ +30-330ʉ. ʉʠʣʴʥʳʝ ʧʝʨʝʧʘʜʳ ʥʦʯʥʳʭ ʪʝʤʧʝʨʘʪʫʨ ʚʦʟʜʫʭʘ ʠ ʟʘʤʦʨʦʟʢʠ ʥʝ ʦʪʤʝʯʝʥʳ.  

ɺ ʪʝʢʫʱʝʤ 2024 ʛʦʜʫ ʚ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ 

ʚʳʧʘʣʦ 318,0 ʤʤ ʦʩʘʜʢʦʚ, ʧʨʝʚʳʰʘʶʱʠʝ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʝ ʜʘʥʥʳʝ ʥʘ 140,6 ʤʤ. 

ʊʝʢʫʱʠʡ ʛʦʜ ʧʦ ʫʚʣʘʞʥʝʥʥʦʩʪʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʢʘʢ ʙʣʘʛʦʧʨʠʷʪʥʳʡ ʜʣʷ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ, 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʚʝʛʝʪʘʪʠʚʥʦʡ ʤʘʩʩʳ ʢʘʢ ʢʫʣʴʪʫʨʥʳʭ, ʪʘʢ ʠ ʩʦʨʥʳʭ ʨʘʩʪʝʥʠʡ. ʇʦ ʟʥʘʯʝʥʠʶ 

ʛʠʜʨʦʪʝʨʤʠʯʝʩʢʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ɻ. ʊ. ʉʝʣʷʥʠʥʦʚʘ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʢʘʢ çʦʙʝʩʧʝʯʝʥʥʦ ʫʚʣʘʞʥʝʥʥʳʡè (ɻʊʂ=1,3), ʦʜʥʘʢʦ, ʤʘʡ ʠ ʘʚʛʫʩʪ ʢʘʢ 

çʠʟʙʳʪʦʯʥʦ ʫʚʣʘʞʥʝʥʥʳʝè (ɻʊʂ=2,0-2,2), ʘ ʚ ʧʝʨʠʦʜ ʦʙʨʘʟʦʚʘʥʠʷ ʚʝʛʝʪʘʪʠʚʥʳʭ ʠ 

ʛʝʥʝʨʘʪʠʚʥʳʭ ʦʨʛʘʥʦʚ ʚ ʠʶʥʝ ʠ ʠʶʣʝ ʠ ʚ ʧʝʨʠʦʜ ʩʦʟʨʝʚʘʥʠʷ ʢʘʢ çʟʘʩʫʰʣʠʚʳʡè (ɻʊʂ=0,8-

0,9). ʆʩʥʦʚʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʚʳʧʘʣʦ ʚ III  ʜʝʢʘʜʝ ʤʘʷ (50,5 ʤʤ) ʠ ʚ I ʜʝʢʘʜʝ ʘʚʛʫʩʪʘ 

(59,1 ʤʤ). ɺ ʢʦʥʮʝ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ (III  ʜʝʢʘʜʘ ʘʚʛʫʩʪʘ ʠ I ʜʝʢʘʜʘ ʩʝʥʪʷʙʨʷ) ʚʳʧʘʣʦ 

ï 16,6 ʠ 8,9 ʤʤ ʦʩʘʜʢʦʚ, ʯʪʦ ʙʳʣʦ ʥʘ ʫʨʦʚʥʝ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʭ ʜʘʥʥʳʭ. ʅʝʩʤʦʪʨʷ ʥʘ 

ʦʙʠʣʴʥʳʝ ʜʦʞʜʠ, ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʨʝʞʠʤ ʚ ʠʶʥʝ ʠ ʠʶʣʝ ʙʳʣʦ ʥʘ 1,8 - 4,3Áʉ ʚʳʰʝ, ʘ ʚ 

ʘʚʛʫʩʪʝ - ʥʘ ʫʨʦʚʥʝ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʯʪʦ ʩʳʛʨʘʣʦ ʨʝʰʘʶʱʝʝ ʟʥʘʯʝʥʠʝ ʚ 

ʬʦʨʤʠʨʦʚʘʥʠʠ ʫʨʦʞʘʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ. ʄʘʢʩʠʤʘʣʴʥʦʝ ʧʦʚʳʰʝʥʠʝ 

ʜʥʝʚʥʳʭ ʪʝʤʧʝʨʘʪʫʨ ʧʨʦʰʣʠ ʚ III-ʭ ʜʝʢʘʜʘʭ ʠʶʥʷ ʠ ʠʶʣʷ +30-330ʉ. ʉʠʣʴʥʳʝ ʧʝʨʝʧʘʜʳ 

ʥʦʯʥʳʭ ʪʝʤʧʝʨʘʪʫʨ ʚʦʟʜʫʭʘ, ʟʘʤʦʨʦʟʢʠ ʥʝ ʦʪʤʝʯʝʥʳ (ʨʠʩʫʥʦʢ 1).    

 

 
 

 
 

ʈʠʩʫʥʦʢ 1 ï ɼʠʥʘʤʠʢʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʦʩʘʜʢʦʚ 2021ï2024 ʛʛ 

 

12,1 18,3
31,9

37,8

2,5
13,2

6,8

12,7
16,9 22,2

52,9

25,2

76,9
62,3 63,3

106,6

0

20

40

60

80

100

120

͚ͣ͊ ͙ΌͤΈ ͙Ό͡Έ ͍͎͊ͯͫͭ

˨͙͙ͤ͊ͣ͊͟ ͔͔͔͙ͪ͊ͫͨͪ͒ͤ͡Ύ ͊ͭͦͣͦͫͺ͔ͪͤ·ͻ 
͍ͦͫ͊͒ͦ͟Σ ͣͣ

нлнм ͎2023 нлнн ͎2024

17,2 18,4 20,4
19,6

15,3
20

24,4

19

15,7

20,2 21,1

17,2
11,2

22,6

21,7 17,3

0

5

10

15

20

25

30

͚ͣ͊ ͙ΌͤΈ ͙Ό͡Έ ͍͎͊ͯͫͭ

˨͙͙ͤ͊ͣ͊͟ ͔͔͔͙ͪ͊ͫͨͪ͒ͤ͡Ύ ͔͔͎ͭͣͨͪ͊ͭͯͪͤͦͦ 
͔͙ͪ͗ͣ͊Σ 0˿

нлнм ͎2023 нлнн ͎2024



157 

 

ʋʯʝʪ ʩʝʨʦʡ ʟʝʨʥʦʚʦʡ ʩʦʚʢʠ. ʆʧʨʝʜʝʣʝʥʠʝ ʚʳʞʠʚʘʝʤʦʩʪʠ ʧʝʨʝʟʠʤʦʚʘʚʰʠʭ 

ʛʫʩʝʥʠʮ. ʏʠʩʣʝʥʥʦʩʪʴ ʛʫʩʝʥʠʮ ʥʘ ʫʯʝʪʥʳʭ ʧʣʦʱʘʜʢʘʭ ʦʧʨʝʜʝʣʷʣʘʩʴ ʚʝʩʥʦʡ (ʚ ʩʝʨʝʜʠʥʘ 

ʤʘʷ), ʚʟʷʣʠ ʧʦʯʚʝʥʥʳʝ ʧʨʦʙʳ ʧʦ 0,25 ʤ2 (50ʭ50ʩʤ) ʥʘ ʛʣʫʙʠʥʫ 8-15 ʩʘʥʪʠʤʝʪʨʦʚ. 

ʆʙʩʣʝʜʦʚʘʥʠʝ ʥʘʯʠʥʘʣʠʩʴ ʩ ʪʱʘʪʝʣʴʥʦʛʦ ʦʩʤʦʪʨʘ ʧʦʚʝʨʭʥʦʩʪʠ ʢʘʞʜʦʡ ʫʯʝʪʥʦʡ ʧʣʦʱʘʜʢʠ, 

ʘ ʟʘʪʝʤ ʧʦʯʚ ʫ ʧʝʨʝʙʠʨʘʣʠ ʨʫʢʘʤʠ ʠʣʠ ʧʨʦʩʝʠʚʘʣʠ ʯʝʨʝʟ ʩʠʪʦ ʦʪʚʝʨʩʪʠʝʤ ʜʦ 4 ʤʤ2. ʅʘ 

ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʦʧʨʝʜʝʣʷʣʘʩʴ ʩʨʝʜʥʷʷ ʯʠʩʣʝʥʥʦʩʪʴ ʞʠʚʳʭ ʛʫʩʝʥʠʮ ʥʘ 1 ʤ2; 

ʩ ʢʘʞʜʦʛʦ ʧʦʣʷ, ʯʠʩʣʦ ʦʙʥʘʨʫʞʝʥʥʳʭ ʞʠʚʳʭ ʛʫʩʝʥʠʮ ʜʝʣʠʣʠ ʥʘ ʯʠʩʣʦ ʧʨʦʙ, ʚʟʷʪʳʭ ʩ 

ʧʦʣʷ, ʠ ʫʤʥʦʞʘʣʠ ʥʘ ʯʝʪʳʨʝ [14].  

ʋʯʝʪ ʯʠʩʣʝʥʥʦʩʪʠ ʙʘʙʦʯʝʢ ʩʝʨʦʡ ʟʝʨʥʦʚʦʡ ʩʦʚʢʠ. ʇʨʦʚʦʜʠʣʩʷ ʝʞʝʜʥʝʚʥʦ ʫʪʨʦʤ ʩ 

ʧʦʤʦʱʴʶ ʧʨʠʤʘʥʦʯʥʳʭ ʣʦʚʫʰʝʢ (ʩʪʝʢʣʷʥʥʳʝ ʣʠʪʨʦʚʳʝ ʙʘʥʢʠ), ʫʢʨʝʧʣʝʥʥʳʝ ʥʘ ʰʝʩʪʝ, ʥʘ 

ʚʳʩʦʪʝ 1 ʤʝʪʨ. ʇʨʠʤʘʥʢʦʡ ʩʣʫʞʠʣ ʙʨʦʜʷʱʠʡ ʨʘʩʪʚʦʨ ʨʘʬʠʥʘʜʥʦʡ ʧʘʪʦʢʠ ʠʣʠ 10% 

ʨʘʩʪʚʦʨ ʩʘʭʘʨʘ, ʢʦʪʦʨʳʤ ʟʘʧʦʣʥʷʣʠʩʴ ʣʦʚʫʰʢʠ ʥʘ 2/3. ʋʯʠʪʳʚʘʷ ʩʫʤʝʨʝʯʥʳʡ ʠ ʥʦʯʥʦʡ 

ʦʙʨʘʟ ʞʠʟʥʠ ʙʘʙʦʯʝʢ, ʦʩʤʘʪʨʠʚʘʪʴ ʣʦʚʫʰʢʠ ʥʫʞʥʦ ʙʳʣʦ ʚ ʨʘʥʥʠʝ ʫʪʨʝʥʥʠʝ ʯʘʩʳ. ʉʘʤʦʢ 

ʩʝʨʦʡ ʟʝʨʥʦʚʦʡ ʩʦʚʢʠ ʧʦʜʩʯʠʪʳʚʘʣʠ ʦʪʜʝʣʴʥʦ. ʀʭ ʣʝʛʢʦ ʦʪʣʠʯʠʪʴ ʦʪ ʩʘʤʮʦʚ ʠ ʜʨʫʛʠʭ 

ʙʘʙʦʯʝʢ-ʥʦʯʥʠʮ ʧʦ ʩʪʨʦʝʥʠʶ ʷʡʮʝʢʣʘʜʘ, ʢʦʪʦʨʳʡ ʩʠʣʴʥʦ ʭʠʪʠʥʠʟʠʨʦʚʘʥ, ʠʤʝʝʪ 

ʢʦʨʠʯʥʝʚʫʶ ʦʢʨʘʩʢʫ, ʧʦʜʦʛʥʫʪ ʥʘ ʥʠʞʥʶʶ ʩʪʦʨʦʥʫ ʙʨʶʰʢʘ. ɽʞʝʜʥʝʚʥʳʡ ʫʯʝʪ ʚʝʣʩʷ ʜʦ 

ʢʦʥʮʘ ʠʶʣʷ.  

ʃʝʪʥʝʝ ʦʙʩʣʝʜʦʚʘʥʠʝ ʧʦʩʝʚʦʚ ʷʨʦʚʦʡ ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ ʥʘ ʟʘʩʝʣʝʥʥʦʩʪʴ 

ʛʫʩʝʥʠʮʘʤʠ. ʋʯʝʪ ʧʨʦʚʦʜʠʣʩʷ ʚ ʧʝʨʠʦʜ ʤʘʩʩʦʚʦʛʦ ʧʦʷʚʣʝʥʠʷ ʚ ʢʦʣʦʩʴʷʭ ʧʰʝʥʠʮʳ ʛʫʩʝʥʠʮ 

2 ʚʦʟʨʘʩʪʘ. ʇʨʠ ʫʯʝʪʝ ʧʨʦʭʦʜʠʣʠ ʧʦʣʷ ʧʦ ʜʠʘʛʦʥʘʣʠ ʢ ʝʛʦ ʩʝʨʝʜʠʥʝ, ʘ ʦʪʩʶʜʘ ʧʦ ʜʨʫʛʦʡ 

ʜʠʘʛʦʥʘʣʠ ʢ ʜʨʫʛʦʤʫ ʫʛʣʫ ʧʦʣʷ ʠ ʯʝʨʝʟ ʨʘʚʥʳʝ ʧʨʦʤʝʞʫʪʢʠ, ʩʨʝʟʘʣʠʩʴ ʥʦʞʥʠʮʘʤʠ 15-20 

ʢʦʣʦʩʴʝʚ ʧʦ 10-15 ʢʦʣʦʩʴʝʚ ʚ ʢʘʞʜʦʡ (ʚʩʝʛʦ 200-250 ʢʦʣʦʩʴʝʚ) [15]. 

ʂʦʣʦʩʴʷ ʧʦʤʝʱʘʣʠʩʴ ʚ ʤʝʰʦʯʝʢ, ʢʨʝʧʢʦ ʝʛʦ ʟʘʚʷʟʳʚʘʣʠ, ʩ ʚʥʫʪʨʝʥʥʝʡ ʠ ʥʘʨʫʞʥʦʡ 

ʩʪʦʨʦʥʳ ʧʨʠʢʨʝʧʣʷʣʠ ʵʪʠʢʝʪʢʠ. ʉʦʙʨʘʥʥʳʝ ʤʝʰʦʯʢʠ ʩ ʢʦʣʦʩʴʷʤʠ ʧʦʜʚʝʰʠʚʘʶʪ ʚ ʭʦʨʦʰʦ 

ʧʨʦʚʝʪʨʠʚʘʝʤʦʤ ʧʦʤʝʱʝʥʠʠ, ʜʣʷ ʧʨʦʩʫʰʢʠ ʚ ʪʝʯʝʥʠʝ ʜʚʫʭ ʜʥʝʡ. ɿʘʪʝʤ ʢʦʣʦʩʴʷ 

ʦʪʨʷʭʠʚʘʣʠʩʴ ʥʘʜ ʩʠʪʦʤ ʩ ʷʯʝʡʢʘʤʠ 0,5 ʩʘʥʪʠʤʝʪʨʦʚ, ʘ ʤʝʰʦʯʝʢ ʠʟʥʫʪʨʠ ʪʱʘʪʝʣʴʥʦ 

ʦʩʤʘʪʨʠʚʘʣʠʩʴ, ʠ ʠʟʚʣʝʢʘʣʠʩʴ ʠʟ ʥʝʛʦ ʦʩʪʘʚʰʠʭʩʷ ʛʫʩʝʥʠʮ. ʏʠʩʣʦ ʦʙʥʘʨʫʞʝʥʥʳʭ ʛʫʩʝʥʠʮ 

ʠ ʯʠʩʣʦ ʢʦʣʦʩʴʝʚ ʚ ʧʨʦʙʝ ʟʘʧʠʩʳʚʘʣʠ, ʦʜʥʦʚʨʝʤʝʥʥʦ ʦʧʨʝʜʝʣʷʣʠ ʯʠʩʣʦ ʛʫʩʝʥʠʮ ʥʘ 100 

ʢʦʣʦʩʴʝʚ. ɿʘʪʝʤ ʢʦʣʦʩʴʷ ʩʥʦʚʘ ʧʦʤʝʱʘʣʠ ʚ ʤʝʰʦʯʢʠ ʩ ʵʪʠʢʝʪʢʦʡ, ʟʘʚʷʟʳʚʘʣʠ ʠ 

ʧʦʜʚʝʰʠʚʘʣʠ ʜʣʷ ʧʨʦʩʫʰʢʠ ʝʱʝ ʥʘ 1-2 ʜʥʷ, ʧʦʩʣʝ ʯʝʛʦ ʩʥʦʚʘ ʧʨʦʩʤʘʪʨʠʚʘʣʠ. ʏʠʩʣʦ 

ʦʙʥʘʨʫʞʝʥʥʳʭ ʧʨʠ ʵʪʦʤ ʫʯʝʪʝ ʛʫʩʝʥʠʮ ʩʫʤʤʠʨʦʚʘʣʦʩʴ ʩ ʯʠʩʣʦʤ, ʧʦʣʫʯʝʥʥʳʤ ʧʨʠ ʧʝʨʚʦʤ 

ʦʪʨʷʭʠʚʘʥʠʠ. 

ʕʇɺ ʛʫʩʝʥʠʮ ʥʘ ʪʦʚʘʨʥʳʭ ʧʦʩʝʚʘʭ ʧʰʝʥʠʮʳ ʜʣʷ ʭʠʤʠʯʝʩʢʠʭ ʦʙʨʘʙʦʪʦʢ ʩʦʩʪʘʚʣʷʶʪ 

ʙʦʣʝʝ 15 ʛʫʩʝʥʠʮ ʥʘ 100 ʢʦʣʦʩʴʝʚ ʧʨʠ ʧʨʦʭʣʘʜʥʦʡ, ʙʦʣʝʝ 20 - ʧʨʠ ʥʦʨʤʘʣʴʥʦʡ ʠ ʙʦʣʝʝ 30 

ʧʨʠ ʟʘʩʫʰʣʠʚʦʡ ʧʦʛʦʜʝ. ʅʘ ʩʝʤʝʥʥʳʭ ʧʦʩʝʚʘʭ ʵʪʠ ʢʨʠʪʝʨʠʠ ʥʠʞʝ ʚ 2 ʨʘʟʘ [16].  

ʆʩʝʥʥʝʝ ʦʙʩʣʝʜʦʚʘʥʠʝ ʧʝʨʝʜ ʫʭʦʜʦʤ ʛʫʩʝʥʠʮ ʥʘ ʟʠʤʦʚʢʫ. ʇʨʦʚʦʜʠʣʦʩʴ ʧʦʩʣʝ 

ʦʩʝʥʥʝʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ, ʧʨʠʤʝʨʥʦ ʚ ʢʦʥʮʝ ʩʝʥʪʷʙʨʷ ʠʣʠ ʚ ʦʢʪʷʙʨʝ, ʥʦ ʜʦ ʥʘʩʪʫʧʣʝʥʠʷ 

ʫʩʪʦʡʯʠʚʳʭ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʪʝʤʧʝʨʘʪʫʨ. ʋʯʝʪ ʛʫʩʝʥʠʮ ʦʩʝʥʴʶ ʧʨʦʚʦʜʠʣʩʷ ʘʥʘʣʦʛʠʯʥʦ 

ʚʝʩʝʥʥʝʤʫ. ʆʙʩʣʝʜʦʚʘʥʠʷ ʥʘʯʠʥʘʣʠʩʴ ʩ ʪʱʘʪʝʣʴʥʦʛʦ ʦʩʤʦʪʨʘ ʧʦʚʝʨʭʥʦʩʪʠ ʢʘʞʜʦʡ 

ʫʯʝʪʥʦʡ ʧʣʦʱʘʜʢʠ, ʘ ʟʘʪʝʤ ʧʦʯʚʫ ʧʝʨʝʙʠʨʘʣʠ ʨʫʢʘʤʠ ʠʣʠ ʧʨʦʩʝʠʚʘʣʠ ʯʝʨʝʟ ʩʠʪʦ 

ʦʪʚʝʨʩʪʠʝʤ ʜʦ 4 ʤʤ2. ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʦʧʨʝʜʝʣʷʣʘʩʴ ʩʨʝʜʥʷʷ 

ʯʠʩʣʝʥʥʦʩʪʴ ʞʠʚʳʭ ʛʫʩʝʥʠʮ ʥʘ 1 ʤ2; ʩ ʢʘʞʜʦʛʦ ʧʦʣʷ, ʯʠʩʣʦ ʦʙʥʘʨʫʞʝʥʥʳʭ ʞʠʚʳʭ ʛʫʩʝʥʠʮ 

ʜʝʣʠʣʠ ʥʘ ʯʠʩʣʦ ʧʨʦʙ, ʚʟʷʪʳʭ ʩ ʧʦʣʷ, ʠ ʫʤʥʦʞʘʣʠ ʥʘ ʯʝʪʳʨʝ.  

ʋʯʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʠʥʩʝʢʪʠʮʠʜʦʚ. ɼʣʷ ʵʪʦʛʦ ʥʘ ʢʘʞʜʦʤ ʧʦʣʝ ʟʘ ʦʜʠʥ 

ʜʝʥʴ ʜʦ ʦʙʨʘʙʦʪʢʠ ʠ ʯʝʨʝʟ 3, 7 ʜʥʝʡ ʧʦʩʣʝ ʥʝʝ, ʩʨʝʟʘʣʠ ʦʢʦʣʦ 200 ʢʦʣʦʩʴʝʚ. ɺ ʣʘʙʦʨʘʪʦʨʠʠ 

ʠʭ ʘʥʘʣʠʟʠʨʦʚʘʣʠ ʠ ʧʦʜʩʯʠʪʳʚʘʣʠ ʯʠʩʣʦ ʞʠʚʳʭ ʛʫʩʝʥʠʮ. ʈʘʟʥʠʮʘ ʤʝʞʜʫ ʯʠʩʣʝʥʥʦʩʪʴʶ 

ʛʫʩʝʥʠʮ ʜʦ ʦʙʨʘʙʦʪʢʠ ʠ ʧʦʩʣʝ ʥʝʝ, ʚʳʨʘʞʝʥʥʘʷ ʚ ʧʨʦʮʝʥʪʘʭ, ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʙʦʨʴʙʳ [17]. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʷ. ɺ ʛʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʘʥʘʣʠʟ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ 

ʧʦʢʘʟʘʣ ʙʦʣʴʰʫʶ ʨʘʟʥʠʮʫ - ʦʪ ʦʩʪʨʦʡ ʟʘʩʫʭʠ ʚ 2021ï2023 ʛʛ. ʜʦ ʩʠʣʴʥʦʡ ʚʣʘʞʥʦʩʪʠ ʚ 2024 
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ʛ, ʧʦʵʪʦʤʫ ʜʠʥʘʤʠʢʘ ʯʠʩʣʝʥʥʦʩʪʠ ʩʝʨʦʡ ʟʝʨʥʦʚʦʡ ʩʦʚʢʠ ʚ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ 

ʦʧʨʝʜʝʣʷʣʘʩʴ ʬʠʪʦʩʘʥʠʪʘʨʥʦʡ ʦʙʩʪʘʥʦʚʢʦʡ ʧʨʝʜʰʝʩʪʚʫʶʱʠʭ ʣʝʪ, ʧʦʛʦʜʥʦ-

ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ ʠ ʫʨʦʚʥʝʤ ʧʨʦʚʦʜʠʤʳʭ ʟʘʱʠʪʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ (ʪʘʙʣʠʮʘ 1). 

 
 

 

ʊʘʙʣʠʮʘ 1 ï ʌʝʥʦʣʦʛʠʯʝʩʢʠʡ ʢʘʣʝʥʜʘʨʴ ʨʘʟʚʠʪʠʷ ʩʝʨʦʡ ʟʝʨʥʦʚʦʡ ʩʦʚʢʠ, 2023ï2024 ʛʛ 

 

ɸʧʨʝʣʴ ʄʘʡ ʀʶʥʴ ʀʶʣʴ ɸʚʛʫʩʪ ʉʝʥʪʷʙʨʴ 
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ʈʝʟʫʣʴʪʘʪʳ ʦʩʝʥʥʝʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʘʜʘʣʠʮʳ ʥʘ 

ʧʦʣʷʭ ʧʦʩʣʝ ʫʙʦʨʢʠ ʫʨʦʞʘʷ ʧʦʟʚʦʣʠʣʦ ʛʫʩʝʥʠʮʘʤ ʩʦʚʢʠ ʥʘʧʠʪʘʪʴʩʷ ʠ ʫʡʪʠ ʥʘ ʟʠʤʦʚʢʫ ʩ 

ʭʦʨʦʰʠʤ ʟʘʧʘʩʦʤ ʚʝʩʘ (ʨʠʩʫʥʦʢ 2). ʏʠʩʣʝʥʥʦʩʪʴ ʛʫʩʝʥʠʮ ʙʳʣʘ ʥʝʚʳʩʦʢʦʡ ʦʪ 2,1 ʜʦ 4,6 

ʵʢʟ./ʤ2, ʥʦ ʥʘʙʣʶʜʘʣʩʷ ʭʦʨʦʰʠʡ ʟʘʧʘʩ ʚʝʩʘ ʦʪ 290 ʜʦ 580 ʤʛ (ʪʘʙʣʠʮʘ 2). ɺʩʝ 

ʦʙʥʘʨʫʞʝʥʥʳʝ ʛʫʩʝʥʠʮʳ ʙʳʣʠ ʦʪʤʝʯʝʥʳ 7ï8 ʚʦʟʨʘʩʪʦʚ. 

 

 
 
ʈʠʩʫʥʦʢ 2 ï ʏʠʩʣʝʥʥʦʩʪʴ ʛʫʩʝʥʠʮ ʩʦʚʢʠ ʧʨʠ ʦʩʝʥʥʝʤ ʦʙʩʣʝʜʦʚʘʥʠʠ, 2021-2023 ʛʛ 

 
 

ʊʘʙʣʠʮʘ 2 ï ʉʚʝʜʝʥʠʷ ʦʩʝʥʥʝʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ ʧʦʣʷ ʥʘ ʟʘʩʝʣʝʥʥʦʩʪʴ ʛʫʩʝʥʠʮʘʤʠ ʩʝʨʦʡ 

ʟʝʨʥʦʚʦʡ ʩʦʚʢʠ (ʚʝʩ ʛʫʩʝʥʠʮ, ʤʛ), 2021-2024 ʛʛ 

 

ɻʦʜ ʠʩʩʣʝʜʦʚʘʥʠʷ ɺʝʩ ʛʫʩʝʥʠʮ, ʤʛ 

ʤʘʢʩʠʤʘʣʴʥʳʡ ʤʠʥʠʤʘʣʴʥʳʡ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ 

2021 460 290 375 

2022 530 370 450 

2023 550 390 470 

2024 580 410 495 

2021 2022 2023

3,2

2,1

4,6

;͙͔ͫͤͤͦͫͭ͡Έ ͍͔͙͔ͪ͒ͭ͡Ύ ͤ͊ ͍͟Φͣ
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ʈʘʥʥʷʷ ʚʝʩʥʘ ʠ ʫʩʪʘʥʦʚʠʚʰʘʷʩʷ ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʚ ʘʧʨʝʣʝ-ʤʘʝ 

2022 ʠ 2023 ʛʦʜʘ ʩʧʦʩʦʙʩʪʚʦʚʘʣʘ ʧʦʷʚʣʝʥʠ ʁʛʫʩʝʥʠʮ ʚ ʚʝʨʭʥʠʭ ʩʣʦʷʭ ʧʦʯʚʳ ʫʞʝ ʚ ʪʨʝʪʴʝʡ 

ʜʝʢʘʜʝ ʘʧʨʝʣʷ, ʚʝʩ ʠʭ ʩʦʩʪʘʚʠʣ 300ï340 ʤʛ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʚʝʩʝʥʥʝʛʦ ʤʦʥʠʪʦʨʠʥʛʘ 

(ʪʘʙʣʠʮʘ 3). ɺ 2024 ʛʦʜʫ ʠʟ-ʟʘ ʟʘʪʷʞʥʦʡ ʭʦʣʦʜʥʦʡ ʧʦʛʦʜʳ ʚ ʚʝʩʝʥʥʠʡ ʧʝʨʠʦʜ, ʧʝʨʚʳʝ 

ʛʫʩʝʥʠʮʳ ʩʝʨʦʡ ʟʝʨʥʦʚʦʡ ʩʦʚʢʠ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʪʦʣʴʢʦ ʚ ʧʝʨʚʦʡ ʜʝʢʘʜʝ ʤʘʷ.  

 
ʊʘʙʣʠʮʘ 3 ï ʉʚʝʜʝʥʠʷ ʚʝʩʝʥʥʝʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ ʧʦʣʷ ʥʘ ʟʘʩʝʣʝʥʥʦʩʪʴ ʛʫʩʝʥʠʮʘʤʠ ʩʝʨʦʡ 

ʟʝʨʥʦʚʦʡ ʩʦʚʢʠ (ʚʝʩ ʛʫʩʝʥʠʮ, ʤʛ), 2022ï2024 ʛʛ 

 

ɻʦʜ ʠʩʩʣʝʜʦʚʘʥʠʷ ɺʝʩ ʛʫʩʝʥʠʮ, ʤʛ 

ʤʘʢʩʠʤʘʣʴʥʳʡ ʤʠʥʠʤʘʣʴʥʳʡ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ 

2022 320 300 310 

2023 340 310 325 

2024 330 300 315 

 

ʉʣʦʞʠʚʰʠʝʩʷ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʧʦʛʦʜʥʳʝ ʫʩʣʦʚʠʷ ʠ ʢʦʨʤʦʚʘʷ ʙʘʟʘ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ 

ʫʩʢʦʨʝʥʥʦʤʫ ʨʘʟʚʠʪʠʷ ʛʫʩʝʥʠʮ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʫʡʪʠ ʠʤ ʥʘ ʦʢʫʢʣʠʚʘʥʠʠ ʚʦ ʚʪʦʨʦʡ ʜʝʢʘʜʝ 

ʤʘʷ ʚ 2022ï2023 ʛʦʜʘʭ, ʘ ʚ 2024 ʛʦʜʫ ʨʘʟʚʠʪʠʝ ʥʝʤʥʦʛʦ ʟʘʪʷʥʫʣʦʩʴ ʠʟ-ʟʘ ʥʝʩʪʘʙʠʣʴʥʳʭ 

ʪʝʤʧʝʨʘʪʫʨ ʚʦʟʜʫʭʘ, ʦʢʫʢʣʠʚʘʥʠʝ ʥʘʯʘʣʦʩʴ ʚ ʪʨʝʪʴʝʡ ʜʝʢʘʜʝ ʤʘʷ.  

ʃʝʪ ʧʝʨʚʳʭ ʙʘʙʦʯʝʢ ʥʘʙʣʶʜʘʣʩʷ ʩ ʩʝʨʝʜʠʥʳ ʠʶʥʷ. ɺ ʢʦʥʮʝ ʠʶʥʷ - ʥʘʯʘʣʝ ʠʶʣʷ 

ʥʘʩʪʫʧʠʣ ʤʘʩʩʦʚʳʡ ʣʝʪ. ɿʘ ʚʨʝʤʷ ʧʨʦʚʝʜʝʥʠʷ ʥʘʙʣʶʜʝʥʠʡ ʩʪʝʧʝʥʴ ʟʘʩʝʣʝʥʥʦʩʪʠ ʠ 

ʧʦʚʨʝʞʜʝʥʥʦʩʪʠ ʧʦʩʝʚʦʚ ʚʨʝʜʠʪʝʣʝʤ ʢʦʣʝʙʘʣʘʩʴ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʢʣʘʜʳʚʘʶʱʠʭʩʷ 

ʧʦʛʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʚʝʛʝʪʘʮʠʦʥʥʳʭ ʧʝʨʠʦʜʦʚ. ʅʘʯʘʣʦ ʦʪʨʦʞʜʝʥʠʷ ʛʫʩʝʥʠʮ 

ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ʙʳʣʦ ʦʪʤʝʯʝʥʦ 1-3 ʘʚʛʫʩʪʘ ʚ 2021 ʛ, 25-27 ʠʶʣʷ ʚ 2022 ʛ, 18-20 ʠʶʣʷ ʚ 

2023 ʛ ʠ 9-10 ʘʚʛʫʩʪʘ ʚ 2024 ʛ. ʏʠʩʣʝʥʥʦʩʪʴ ʛʫʩʝʥʠʮ ʩʦʩʪʘʚʠʣʘ ʦʪ 11,5-20,0 ʵʢʟʝʤʧʣʷʨ ʥʘ 

100 ʢʦʣʦʩʴʝʚ. ʏʠʩʣʝʥʥʦʩʪʴ ʛʫʩʝʥʠʮ ʩʝʨʦʡ ʟʝʨʥʦʚʦʡ ʩʦʚʢʠ ʚ ʬʘʟʫ ʤʦʣʦʯʥʦʡ ʩʧʝʣʦʩʪʠ 

ʧʰʝʥʠʮʳ ʧʨʝʚʳʰʘʣʘ ʧʦʨʦʛ ʚʨʝʜʦʥʦʩʥʦʩʪʠ ʠ ʪʝʤ ʩʘʤʳʤ ʧʦʷʚʠʣʘʩʴ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʧʨʠʤʝʥʝʥʠʷ ʭʠʤʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʙʦʨʴʙʳ. ʉʚʝʜʝʥʠʷ ʦʙ ʠʭ ʯʠʩʣʝʥʥʦʩʪʠ ʜʦ ʠ ʧʦʩʣʝ 

ʦʙʨʘʙʦʪʢʠ ʠʥʩʝʢʪʠʮʠʜʘʤʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 3. 

 

 
 

ʈʠʩʫʥʦʢ 3 ï ʏʠʩʣʝʥʥʦʩʪʴ ʚʨʝʜʠʪʝʣʝʡ ʜʦ ʠ ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ ʠʥʩʝʢʪʠʮʠʜʘʤʠ 

 

ʀʟ ʜʘʥʥʭr ʪʘʙʣʠʮʳ 4 ʚʠʜʥʦ ʦʙ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʷʝʤʳʭ ʠʥʩʝʢʪʠʮʠʜʦʚ. ʊʘʢ, 

ʜʦ ʦʙʨʘʙʦʪʢʠ ʠʥʩʝʢʪʠʮʠʜʘʤʠ ʯʠʩʣʝʥʥʦʩʪʴ ʚʨʝʜʠʪʝʣʷ ʥʘ ʧʦʩʝʚʘʭ ʧʰʝʥʠʮʳ 
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ʩʦʩʪʘʚʣʷʣʘ 11,5ï13,6 ɻ ʢʟ./100 ʢʦʣʦʩʴʝʚ, ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʧʦʩʝʚʦʚ ʧʰʝʥʠʮʳ ʚ ʬʘʟʫ ʤʦʣʦʯʥʦʡ 

ʩʧʝʣʦʩʪʠ ʯʠʩʣʝʥʥʦʩʪʴ ʚʨʝʜʠʪʝʣʷ ʧʨʝʧʘʨʘʪʦʤ ʀʥʩʝʢʪ 247, ʩ.ʢ. ʩʦʩʪʘʚʠʣʘ 2,4 ʵʢʟ. ʠ ʌʦʙʦʩ, 

ʤ.ʚ.ʩ.ʢ. ï 2,3 ʥʘ 3 ʜʝʥʴ ʫʯʝʪʘ ʠ 1,6-1,9 ʵʢʟ. ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 7 ʜʝʥʴ ʫʯʝʪʘ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʥʩʝʢʪʠʮʠʜʘ  ʀʥʩʝʢʪ 247, ʩ.ʢ. ʩʦʩʪʘʚʠʣʘ 80,4-86,5%, ʘ ʌʦʙʦʩ, ʤ.ʚ.ʩ.ʢ. ï 

81,3-84,0% ʥʘ ʜʥʠ ʫʯʝʪʘ. 

 
ʊʘʙʣʠʮʘ 4 ï ɹʠʦʣʦʛʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʥʩʝʢʪʠʮʠʜʦʚ ʀʥʩʝʢʪ 247, ʩ.ʢ. ʠ ʌʦʙʦʩ, ʤ.ʚ.ʩ.ʢ. 

ʥʘ ʷʨʦʚʦʡ ʧʰʝʥʠʮʝ ʧʨʦʪʠʚ ʩʝʨʦʡ ʟʝʨʥʦʚʦʡ ʩʦʚʢʠ, ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ 

 

 

ɺʘʨʠʘʥʪ 

ʅʦʨʤʘ 

ʨʘʩʭʦʜʘ   

ʣ/ʛʘ 

ʏʠʩʣʝʥʥʦʩʪʴ ʥʘ 100 ʢʦʣʦʩʴʝʚ ʉʥʠʞʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ, % 

ʜʦ ʦʙʨʘ 

ʙʦʪʢʠ 

ʥʘ ʜʝʥʴ ʫʯʸʪʘ ʥʘ ʜʝʥʴ ʫʯʸʪʘ 

3 7 3 7 

1 ʧʦʚʪʦʨʥʦʩʪʴ 

ʂʦʥʪʨʦʣʴ (ʙʝʟ ʦʙʨʘʙʦʪʢʠ) - 13,6 12,3 11,9 - - 

ʀʥʩʝʢʪ 247, ʩ.ʢ. 0,15 11,5 2,4 1,6 80,4 86,5 

ʌʦʙʦʩ, ʤ.ʚ.ʩ.ʢ. 0,15 12,3 2,3 1,9 81,3 84,0 

 

ɺʣʠʷʥʠʝ ʚʨʝʜʥʳʭ ʚʠʜʦʚ ʥʘʩʝʢʦʤʳʭ ʥʘ ʫʨʦʞʘʡ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ ʧʦʢʘʟʳʚʘʝʪ, ʢʘʢʫʶ 

ʚʘʞʥʫʶ ʨʦʣʴ ʠʛʨʘʝʪ ʟʘʱʠʪʘ ʨʘʩʪʝʥʠʡ ʦʪ ʚʨʝʜʠʪʝʣʝʡ, ʚ ʯʘʩʪʥʦʩʪʠ ʠʩʧʦʣʴʟʫʝʤʳʝ 

ʜʝʡʩʪʚʝʥʥʳʝ ʭʠʤʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ ʟʘʱʠʪʳ (ʪʘʙʣʠʮʘ 5). 

 
ʊʘʙʣʠʮʘ 5 ï ɺʣʠʷʥʠʝ ʠʥʩʝʢʪʠʮʠʜʦʚ ʀʥʩʝʢʪ 247, ʩ.ʢ. ʠ ʌʦʙʦʩ, ʤ.ʚ.ʩ.ʢ. ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʷʨʦʚʦʡ 

ʧʰʝʥʠʮʳ 

 

ɺʘʨʠʘʥʪ ʋʨʦʞʘʡʥʦʩʪʴ, ʮ/ʛʘ ʉʨʝʜʥʝʝ, 

ʮ/ʛʘ 

ʇʨʠʙʘʚʢʘ, 

ʮ/ʛʘ 2021 2022 2023 2024 

ʂʦʥʪʨʦʣʴ (ʙʝʟ ʦʙʨʘʙʦʪʢʠ) 11,3 12,0 8,8 9,8 10,5 - 

ʀʥʩʝʢʪ 247, ʩ.ʢ. 12,6 13,2 9,9 11,0 11,6 1,1 

ʌʦʙʦʩ, ʤ.ʚ.ʩ.ʢ. 13,0 12,9 9,7 11,2 11,7 1,2 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠʤʝʥʝʥʠʝ ʠʥʩʝʢʪʠʮʠʜʦʚ ʧʨʦʪʠʚ ʩʝʨʦʡ ʟʝʨʥʦʚʦʡ ʩʦʚʢʠ ʧʦʟʚʦʣʠʣʦ 

ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʧʦʪʝʨʠ ʦʪ ʚʦʟʜʝʡʩʪʚʠʷ ʚʨʝʜʠʪʝʣʷ, ʦʢʘʟʘʣʦ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ 

ʫʨʦʞʘʡʥʦʩʪʴ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ, ʧʨʠʙʘʚʢʘ ʩʦʩʪʘʚʠʣʘ 1,1ï1,2 

ʮ/ʛʘ. ʆʩʦʙʝʥʥʦ ʵʪʦ ʭʦʨʦʰʦ ʧʨʦʷʚʠʣʦʩʴ ʚʦ ʜʦʞʜʣʠʚʦʤ 2024 ʛʦʜʫ, ʢʦʛʜʘ ʫʚʝʣʠʯʝʥʠʝ 

ʢʦʣʠʯʝʩʪʚʘ ʦʩʘʜʢʦʚ ʚ ʚʝʩʝʥʥʝ-ʣʝʪʥʠʡ ʧʝʨʠʦʜ ʙʣʘʛʦʧʨʠʷʪʩʪʚʦʚʘʣʦ ʤʘʩʩʦʚʦʤʫ 

ʨʘʟʤʥʦʞʝʥʠʶ ʩʝʨʦʡ ʟʝʨʥʦʚʦʡ ʩʦʚʢʠ, ʪʘʢ ʢʘʢ ʧʦʚʳʰʘʝʪʩʷ ʧʣʦʜʦʚʠʪʦʩʪʴ ʩʘʤʦʢ. ʀ ʢʨʦʤʝ 

ʵʪʦʛʦ, ʚ ʜʦʞʜʣʠʚʳʡ 2024 ʛʦʜ ʥʘʙʣʶʜʘʣʘʩʴ ʙʦʣʝʝ ʤʝʜʣʝʥʥʦʝ ʩʦʟʨʝʚʘʥʠʝ ʟʝʨʥʘ ʠ ʙʦʣʝʝ 

ʧʦʟʜʥʷʷ ʫʙʦʨʢʘ ʫʨʦʞʘʷ, ʯʪʦ ʫʚʝʣʠʯʠʚʘʝʪ ʚʨʝʜʦʥʦʩʥʦʩʪʴ ʛʫʩʝʥʠʮ. 

ɺʳʚʦʜʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʜʚʦʜʷ ʠʪʦʛ ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʜʣʷ ʫʩʧʝʰʥʦʡ ʟʘʱʠʪʳ 

ʫʨʦʞʘʷ ʦʪ ʚʨʝʜʠʪʝʣʝʡ, ʚ ʯʘʩʪʥʦʩʪʠ ʩʝʨʦʡ ʟʝʨʥʦʚʦʡ ʩʦʚʢʠ, ʥʝʦʙʭʦʜʠʤʦ ʟʥʘʪʴ ʙʠʦʣʦʛʠʶ 

ʥʘʩʝʢʦʤʦʛʦ, ʩʪʨʦʛʦ ʩʦʙʣʶʜʘʪʴ ʤʝʪʦʜʳ ʫʯʝʪʘ ʠ ʧʨʦʛʥʦʟʘ, ʩʚʦʝʚʨʝʤʝʥʥʦ ʚʳʧʦʣʥʷʪʴ ʚʩʝ 

ʟʘʱʠʪʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ. 

ɼʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʧʦʪʝʨʴ ʫʨʦʞʘʷ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ ʠʩʧʦʣʴʟʫʶʪ ʭʠʤʠʯʝʩʢʠʝ 

ʧʨʝʧʘʨʘʪʳ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʧʦʩʝʚʦʚ. ʇʨʠʤʝʥʝʥʠʝ ʠʥʩʝʢʪʠʮʠʜʦʚ ʦʢʘʟʳʚʘʝʪ 

ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ. ʆʙʨʘʙʦʪʢʘ ʧʦʩʝʚʦʚ 

ʠʥʩʝʢʪʠʮʠʜʘʤʠ ʢʘʢ ʢʦʥʪʘʢʪʥʦʛʦ, ʪʘʢ ʠ ʢʠʰʝʯʥʦʛʦ ʜʝʡʩʪʚʠʷ ʚ ʬʘʟʫ ʤʦʣʦʯʥʦʡ ʩʧʝʣʦʩʪʠ 

ʟʝʨʥʘ ʜʘʣʘ ʧʨʠʙʘʚʢʫ ʫʨʦʞʘʷ ʚ ʧʨʝʜʝʣʘʭ 1,1ï1,2 ʮ/ʛʘ.  

ɹʣʘʛʦʜʘʨʥʦʩʪʴ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʨʘʤʢʘʭ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ 

ʧʨʦʛʨʘʤʤʳ çʈʘʟʨʘʙʦʪʘʪʴ ʠ ʚʥʝʜʨʠʪʴ ʫʩʪʦʡʯʠʚʳʝ ʩʠʩʪʝʤʳ ʟʝʤʣʝʜʝʣʠʷ ʜʣʷ ʨʝʥʪʘʙʝʣʴʥʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʚ ʫʩʣʦʚʠʷʭ ʠʟʤʝʥʷʶʱʝʛʦʩʷ ʢʣʠʤʘʪʘ ʜʣʷ 

ʨʘʟʣʠʯʥʳʭ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʟʦʥ ʂʘʟʘʭʩʪʘʥʘè BR22885719. 
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ɸשʜʘʪʧʘ.  ʉʦʣʪװʩʪʽʢ פʘʟʘץʩʪʘʥʜʘ ʥʝʛʽʟʛʽ ʜᴅʥʜʽ ʜʘץʳʣ ʝʛʽʩ ʘʣʘשʳ 10 ʤʣʥ ʛʝʢʪʘʨʜʘʥ ʘʩʘʪʳʥ 

ʞʘʟʜʳץ ʙʠʜʘʡ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʆʥʳ ʟʠʷʥʢʝʩʪʝʨʜʝʥ, ʘʫʨʫʣʘʨʜʘʥ ʞᴅʥʝ ʘʨʘʤʰᴇʧʪʝʨʜʝʥ ץʦʨסʘʫ 

ᴇʟʝʢʪʽ ʤᴅʩʝʣʝʣʝʨʜʽש ʙʽʨʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ᴄʣʝʤʜiʢ ʝʛiʥʰiʣiʢʪʝ ʘʜʘʤʟʘʪʪʳש ʦʩʳ ʝʞʝʣʛi ʞʘʫʣʘʨʳ 

ʢʝʣʪiʨʛʝʥ ʞʳʣ ʩʘʡʳʥסʳ ʟʘʣʘʣ ʞװʟʜʝʛʝʥ ʤʠʣʣʠʘʨʜ ʜʦʣʣʘʨסʘ ʙʘסʘʣʘʥʘʜʳ. ɯʩ ʞװʟʽʥʜʝ ᴅʣʝʤʜʝʛʽ 

ʝʛʽʩʪʽʢʪʽש ᴅʨʙʽʨ ʙʝʩʽʥʰʽ ʛʝʢʪʘʨʳ ʦʣʘʨʜʳש ʞʝʢʝ ʤʝʥʰʽʛʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɾᴅʥʜʽʢʪʝʨʜʽש ʟʠʷʥʜʳ 

ʪװʨʣʝʨʽ ʢʝʰʝʥʽʥʽש ʞʘʟʜʳץ ʙʠʜʘʡ ᴇʥʽʤʽʥʝ ᴅʩʝʨʽ ʞᴅʥʜʽʢʪʝʨʜʽש ʥʝʛʽʟʛʽ ʩʘʥʳʥʳש ʝʢʽ ʢʝʟʝשʛʝ ʢʝʣʝʪʽʥʽʥ 

ʢᴇʨʩʝʪʝʜʽ: ᴇʩʢʽʥʜʝʨ ʞᴅʥʝ ʙʠʜʘʡʜʳש ʧʽʩʫʽ. ʆʩʳ ʢʝʟʝשʜʝʨ ʞʘʟʜʳץ ʙʠʜʘʡ ᴇʥiʤiʥ ץʘʣʳʧʪʘʩʪʳʨʫʜʘ 
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ʥʝײסʨʣʳʤ ʤʘשʳʟʜʳ ʢʝʟʝשʜʝʨʜiש ʙiʨi ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɹײʣ ʞʝʨʜʝ ʞᴅʥʜʽʢʪʝʨʜʝʥ ʜʝ ʟʠʷʥ ʙʘʡץʘʣʘʜʳ. 

ʆʩʳסʘʥ ʙʘʡʣʘʥʳʩʪʳ, ʩײʨ ʘʩʪʳץ ʢᴇʙʝʣʝʛʽ ʝʨʝʢʰʝʣiʢʪʝʨiʥ, ʦʥʳש ʝʛiʥʛʝ ᴅʩʝʨiʥ ʟʝʨʜʝʣʝʫ, 

ʭʠʤʠʷʣʳץ ץʦʨסʘʫ ײץʨʘʣʜʘʨʳʥ ץʦʣʜʘʥʫʜʳ ʟʝʨʜʝʣʝʫ ᴇʟʝʢʪi ʙʦʣʳʧ ץʘʣʫʜʘ. ʄʘץʘʣʘʜʘ ʀʥʩʝʢʪ 247, ʩ.ʢ. 

ʞᴅʥʝ ʌʦʙʦʩ, ʤ.ʩ.ʢ. ɾװʨʛʽʟʽʣʛʝʥ ʟʝʨʪʪʝʫʣʝʨ ʩײʨ ʢᴇʙʝʣʝʛʽ ʟʠʷʥʜʳʣʳסʳ ʰʳʥʞʳʨ ʪʘʙʘʥʜʘʨʜʳש 

ʩʘʥʳʤʝʥ, ʪʘʤʘץʪʘʥʫ ײʟʘץʪʳסʳʤʝʥ, ʙʠʜʘʡʜʳש ʧʽʩʫ ʢʝʟʝשʽʥʜʝʛʽ ʘʫʘ ʨʘʡʳʥʳש ʞʘסʜʘʡʣʘʨʳʤʝʥ ʞᴅʥʝ 

 .ʳʥʜʘʣʘʪʳʥʳʥ ʢᴇʨʩʝʪʪʽץʨʫ ʜᴅʨʝʞʝʩʽʤʝʥ ʘʡװʳʩʪʘʫ ʢʝʟʽʥʜʝʛʽ ᴇʤʽʨ ʩץ

ʊʽʨʝʢ ʩᴇʟʜʝʨ: ʞʘʟʜʳץ ʙʠʜʘʡ, ʟʠʷʥʢʝʩʪʝʨ, ʩײʨ ʘʩʪʳץ ʢᴇʙʝʣʝʛʽ, ʙʘץʳʣʘʫ ʰʘʨʘʣʘʨʳ, 

ʙʠʦʣʦʛʠʷʣʳץ ʪʠʽʤʜʽʣʽʢ, ᴇʥʽʤʜʽʣʽʢ. 
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Abstract. In Northern Kazakhstan, the main grain crop is spring wheat with a sowing area of   

more than 10 million hectares. The problem of protecting it from pests, diseases and weeds is one of the 

urgent. Hundreds of billions of dollars are estimated in world agriculture the annual damage caused by 

these eternal enemies of mankind. In fact, every fifth hectare of arable land in the world is their undivided 

property. The influence of a complex of harmful species of insects on the spring wheat crop shows that 

the main number of insects falls on two periods: seedlings, budding and ripening of grain. These same 

periods are among the most important in the formation of the spring wheat crop. Here, harm from insects 

is more noticeable. 

In this regard, the study of the features of the gray grain scoop, its impact on the harvest, the 

study of the use of chemical means of protection remains relevant. The article formulated proposals for 

improving the system of protection of spring wheat crops in the Akmola region, contributing to the 

prevention of crop decline from gray grain armyworm by observing the dynamics of the number and use 

of chemicals Insect 247, s.k. and phobos, m.v.s.k. Studies have shown that the harmfulness of the gray 

grain armyworm is determined by the number of caterpillars, the duration of nutrition, weather conditions 

during wheat ripening and the degree of survival during overwintering. 

Keywords: spring wheat, pest, gray grain scoops, control measures, biological efficiency, 

productivity. 
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1 çϧʘʟʘϨ ʞʝʤʽʩ-ʢϺʢϺʥʽʩ ʰʘʨʫʘʰʳʣʳϤʳ Ϥʳʣʳʤʠ-ʟʝʨʪʪʝʫ ʠʥʩʪʠʪʫʪʳè ɾʐʉ, ɸʣʤʘʪʳ, ϧʘʟʘϨʩʪʘʥ 

2 çɹʘϨʰʘ ʞϸʥʝ ʤʘϨʪʘ ʘʫʳʣ ʰʘʨʫʘʰʳʣʳϤʳ ʪϸʞʽʨʠʙʝ ʩʪʘʥʮʠʷʩʳè ɾʐʉ, ʊϮʨʢʽʩʪʘʥ ʦʙʣʳʩʳ, 

ϧʘʟʘϨʩʪʘʥ 
3ϧʘʟʘϨ ϰʣʪʪʳϨ ʘʛʨʘʨʣʳϨ ʟʝʨʪʪʝʫ ʫʥʠʚʝʨʩʠʪʝʪʽ, ɸʣʤʘʪʳ Ϩ., ϧʘʟʘϨʩʪʘʥ 

 

ɸשʜʘʪʧʘ. 2022-2024 ʞʞ. ʢʦʣʣʝʢʮʠʷʣʳץ ʢᴇʰʝʪʪʽʢʪʝ ʢʝʰʝʥʜʽ ʪᴇʟʤ̔ʜʽ ʞᴅʥʝ ʞʝʢʝʣʝʛʝʥ 

ʘʫʨʫʣʘʨסʘ ʪᴇʟʽʤʜʽ ʜʝʧ ʩʠʧʘʪʪʘʣסʘʥ 45 ʩʦʨʪװʣʛʽʛʝ ʙʘסʘʣʘʫ ʞװʨʛʽʟʽʣʛʝʥ. ɾװʨʛʽʟʽʣʛʝʥ ʟʝʨʪʪʝʫʣʝʨʜʽש 

ʥᴅʪʠʞʝʩʽʥʜʝ ʙʘʨʳʥʰʘ ʞʦסʘʨʳ ᴇʥʽʤʜʽ, ʝʨʪʝ ʧʽʩʝʪʽʥ ʬʦʨʤʘʣʘʨ, ʩʦʥʜʘʡ-ʘץ ᴇʩʽʨʫ ʞʘסʜʘʘʡʣʘʨʳʥʘ 

ʪᴅʫʝʣʩʽʟ ᴇʟʽʥʽש ᴇʥʽʤʜʽʣʽʛʽʥ, ʘʫʨʫʣʘʨסʘ ʪᴇʟʽʤʜʽʣʽʛʽʥ ʞᴅʥʝ ʙʘʩץʘ ʜʘ ʙʝʣʛʽʣʝʨʽʥ ʩʘץʪʘʧ ץʘʣʘʪʳʥ 

ʩʦʨʪװʣʛʽʣʝʨ ʘʥʳץʪʘʣסʘʥ. פʘʫʳʥ ʩʦʨʪʪʘʨʳʥ ʙʘסʘʣʘʫ ʢʝʟʽʥʜʝ ʥʝʛʽʟʽʥʝʥ ʦʣʘʨʜʳש ʘʫʨʫʣʘʨסʘ 

ʪᴇʟʽʤʜʽʣʽʢʪʝʨʽʥʽש ʙʘʡץʘʣʫʳʥʘ ʥʘʟʘʨ ʘʫʜʘʨʳʣʳʧ, ʩʦʥʳʤʝʥ ץʘʪʘʨ ʪʝʟ ʧʽʩʫʽ, ᴇʥʽʤʜʽʣʽʛʽ, ʞʝʤʽʩʪʝʨʽʥʽש 

ʞʦסʘʨʳ ʩʘʧʘʩʳ ʜʘ ʝʩʝʧʢʝ ʘʣʳʥסʘʥ. ʂʣʠʤʘʪʪʳץ ʞʘסʜʘʡʣʘʨ ʩʦʨʪװʣʛʽʣʝʨʜʽש ᴇʥʽʤʜʽʣʽʛʽʥ ʘʡʪʘʨʣʳץʪʘʡ 

ʘʨʪʪʳʨʳʧ, ʘʣ ʞʝʤʽʩʪʝʨʜʝʛʽ ײץʨסʘץ ʟʘʪʪʘʨ ʤᴇʣʰʝʨʽʥʝ ʘʟ ʤᴇʣʰʝʨʜʝ ᴅʩʝʨ ʝʪʝʪʽʥʜʽʛʽ ʙʘʷʥʜʘʣסʘʥ. 

 ʦʣʘʡʣʳץ ʚʘʨʠʘʮʠʷ ʢʦʵʬʬʠʮʠʝʥʪʽ ʘʨʪʳʧ ʞᴅʥʝ שʦʣʘʡʩʳʟ ʞʳʣʜʘʨʳ ᴇʥʽʤʜʽʣʽʢʪʽץ ʘʫʳʥʜʳ ᴇʩʽʨʫʛʝפ

ʞʳʣʜʘʨʳ ʪᴇʤʝʥʜʝʡʪʽʥʜʽʛʽ ʘʥʳץʪʘʣסʘʥ. ɯʨʽʢʪʝʫʜʽ ץʦʣʘʡʩʳʟ ʞʳʣʜʘʨʳ ʞװʨʛʽʟʛʝʥ ʪʠʽʤʜʽ. ɺʘʨʠʘʮʠʷ 

ʢʦʵʬʬʠʮʠʝʥʪʽʥʜʝ װʣʢʝʥ ʘʫʳʪץʫʰʳʣʳץʪʳש ʙʦʣʫʳ ʙʠʦʣʦʛʠʷʣʳץ ʤʘʪʝʨʠʘʣʜʳש ʢᴇʧ ʪװʨʣʽʣʽʛʽʥ 

ʜᴅʣʝʣʜʝʡʜʽ. ɹʽʨʪʝʢʪʽ ʤʘʪʝʨʠʘʣʜʘ ʚʘʨʠʘʮʠʷ ʢʦʵʬʬʠʮʠʝʥʪʽ 5-10% ʰʘʤʘʩʳʥʜʘ ʙʦʣʘסʘʥ, ץʦʣʘʡʩʳʟ 

ʞʳʣʜʘʨʳ ʙײʣ ʢᴇʨʩʝʪʢʽʰʪʽש ʢᴇʪʝʨʽʣʝʪʽʥʜʽʛʽ ʙʘʡץʘʣסʘʥ. ײפʨסʘץ ʟʘʪʪʘʨ ᴇʥʽʤʜʽʣʽʛʽ ʚʘʨʠʘʮʠʷʩʳ 

ʢʦʵʬʬʠʮʠʝʥʪʽ ʜʝ ʦʩʳסʘʥ ץײʩʘʩ ʙʦʣסʘʥ: 2022 ʞʳʣʳ V = 33,5 %, 2023 ʞʳʣʳ ï 46,9 %. ʩʦʥʳʤʝʥ ʙʽʨʛʝ 

 ʟʘʪʪʘʨ ʚʘʨʠʘʮʠʷʩʳ ʢʦʵʬʬʠʮʠʝʥʪʽ ʙʽʨʰʘʤʘ ʪᴇʤʝʥʜʝʛʝʥ: 2022 ʞʳʣʳ ï ץʘסʨײץ ʳסʦʣʘʡʩʳʟ ʞʳʣʜʘʨʜʘץ

22,2 %, ʘʣ 2023 ʞʳʣʳ ï 21,7 %, ײץʨסʘץ ʟʘʪʪʘʨʜʳש ʦʨʪʘʰʘ  ʤᴇʣʰʝʨʽ ʪײʨʘץʪʳ ʙʦʣʳʧ ץʘʣʘʪʳʥʳ 

ʘʥʳץʪʘʣסʘʥ. ɹʠʦʣʦʛʠʷʣʳץ ʰʘʨʫʘʰʳʣʳײץ-ץʥʜʳ ʙʝʣʛʽʣʝʨʽ ʙʦʡʳʥʰʘ ʞװʨʛʽʟʽʣʛʝʥ ʙʘסʘʣʘʫʣʘʨ ʤʝʥ 

ʙʠʦʭʠʤʠʷʣʳץ ʪʘʣʜʘʫʜʘ ʝʨʝʢʰʝʣʝʥʛʝʥ װʣʛʽʣʝʨʜʽ ץʘʫʳʥ ʩʝʣʝʢʮʠʷʩʳʥʜʘ ʘʣסʘ ץʦʡʳʣסʘʥ ʤʘץʩʘʪʪʘʨסʘ 

ʙʘʡʣʘʥʳʩʪʳ ʙʘʩʪʘʧץʳ ʤʘʪʝʨʠʘʣ ʨʝʪʽʥʜʝ ʧʘʡʜʘʣʘʥʫ ײʩʳʥʳʣסʘʥ. 

ʊʽʨʝʢ ʩᴇʟʜʝʨ: ץʘʫʳʥ, ʙʫʜʘʥ, ʛװʣ, ʞʝʤʽʩ, ʧʽʩʫ ʤʝʨʟʽʤʽ, װʣʛʽ, ײץʨסʘץ ʟʘʪʪʘʨ, ץʘʥʪʪʳʣʳץ. 

 

ʂʽʨʽʩʧʝ. ɽʣʽʤʽʟʜʝʛʽ ʭʘʣʳץʪʳ ʜᴅʨʫʤʝʥʜʝʨʽ ʞʦסʘʨʳ, ʵʢʦʣʦʛʠʷʣʳץ ʪʘʟʘ ʘʟʳץ-ʪװʣʽʢ 

ᴇʥʽʤʜʝʨʽʤʝʥ ʞʳʣ ʙʦʡʳʥʘ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ ï ץʘʟʽʨʛʽ ʟʘʤʘʥʥʳש ʤʘשʳʟʜʳ ʤʽʥʜʝʪʪʝʨʽʥʽש ʙʽʨʽ. 

ɹײʣ ʤᴅʩʝʣʝʥʽ ʰʝʰʫ ʘʫʳʣʰʘʨʫʘʰʳʣʳץ ʪʝʭʥʦʣʦʛʠʷʩʳʥʳש ʩʦסשʳ ʞʝʪʽʩʪʽʢʪʝʨʽʥ, ʘʡʤʘץ 

ʞʘסʜʘʡʳʥʘ ʙʝʡʽʤʜʝʣʛʝʥ, ʘʫʜʘʥʜʘʩʪʳʨʳʣסʘʥ ʞᴅʥʝ ʙʦʣʘʰʘסʳ ʟʦʨ ʩʦʨʪʪʘʨ ʤʝʥ ʙʫʜʘʥʜʘʨʜʳ 

ʧʘʡʜʘʣʘʥʫ, ʩʘʧʘʥʳ ʞʘץʩʘʨʪʫ ʞᴅʥʝ  ʘʟ ʰʳסʳʥʤʝʥ ᴇʥʽʤʥʽש ʪᴇʤʝʥʜʝʫʽʥ ʘʟʘʡʪʫ װʰʽʥ ʞʘסʜʘʡ 

ʞʘʩʘʫ ʘʨץʳʣʳ ʞװʟʝʛʝ ʘʩʳʨʳʣʫʳ ʢʝʨʝʢ [1]. 

 ʘʨʳ ʨʝʥʪʘʙʝʣʴʜʽ ʩʘʣʘʩʳסʞʦ שʳʥʳסʳ ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʩʪʘʥʜʘץʘʟʘפ ʘʫʳʥ ᴇʩʽʨʫפ

ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɹʘץʰʘ ʜʘץʳʣʜʘʨʳ (ץʘʨʙʳʟ, ץʘʫʳʥ) ʙʘʨʣʳץ ʘʡʤʘץʪʘʨʜʘ ᴇʩʽʨʽʣʝʜʽ, ʦʥʳש 

ʥʝʛʽʟʛʽ ʘʫʜʘʥʜʘʨʳ ʝʣʽʤʽʟʜʽש ʦשʪװʩʪʽʛʽ ʤʝʥ ʦשʪװʩʪʽʢ-ʰʳסʳʩʳʥʜʘ ʰʦסʳʨʣʘʥסʘʥ. ɹʘץʰʘ 
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ʜʘץʳʣʜʘʨʳʥʳש ʝʛʽʩ ʢᴇʣʝʤʽ 105 ʤʳש ʛʝʢʪʘʨסʘ ʞʝʪʽʧ, ʞʘʣʧʳ ᴇʥʽʤ 2,5 ʤʠʣʣʠʦʥ ʪʦʥʥʘʜʘʥ 

ʘʩʪʳ, ʞʝʤʽʩʪʝʨʜʽש ʦʨʪʘʰʘ ᴇʥʽʤʜʽʣʽʛʽ ʰʘʤʘʤʝʥ 24 ʪ/ʛʘ ʙʦʣʜʳ [2,3]. ʈʝʩʧʫʙʣʠʢʘʥʳ1 ש 

ʪײʨסʳʥʳʥʘ ʰʘץץʘʥʜʘ ʙʘץʰʘ ᴇʥʽʤʜʝʨʽʥ ʪײʪʳʥʫ ʥʦʨʤʘʩʳ ʞʳʣʳʥʘ 26 ʢʛ ײץʨʘʡʜʳ. ʆʩʳʥʳ 

ʝʩʢʝʨʩʝʢ, פʘʟʘץʩʪʘʥʥʳץ שʘʫʳʥ-ץʘʨʙʳʟסʘ ʽʰʢʽ ץʘʞʝʪʪʽʣʽʛʽ 500 ʤʳש ʪʦʥʥʘסʘ ʞʫʳץ, 

 ,שʘʥʪʪʘʨʜʳץ ʝʪʽʥשʘʡ ʩʽשʘʫʳʥ ʦץ ʘʨʙʳʟ ʞᴅʥʝפ .ʨʘʧ ʦʪʳʨײץ ʘʤʪʘʤʘʩʳʟ ʝʪʫ 500 ʧʘʡʳʟʜʳץ

ʚʠʪʘʤʠʥʜʝʨʜʽש, ʤʠʥʝʨʘʣʜʳ ʪײʟʜʘʨʜʳש, ʦʨʛʘʥʠʢʘʣʳץ ץʳʰץʳʣʜʘʨʜʳש ʞᴅʥʝ ʙʘʩץʘ ʜʘ 

ʙʠʦʣʦʛʠʷʣʳײץ ץʥʜʳ ʟʘʪʪʘʨʜʳש ʢᴇʟʜʝʨʽ ʨʝʪʽʥʜʝ װʣʢʝʥ ײץʥʜʳʣʳץץʘ ʠʝ. 

ᴆʥʽʤʜʽʣʽʢ, ʝʨʪʝ ʧʽʩʽʧ-ʞʝʪʽʣʫ, ʪʘʩʳʤʘʣʜʘʫסʘ ʞʘʨʘʤʜʳʣʳץ, ʩʘץʪʘʫ ʩʘʧʘʩʳ, ʜᴅʤʽ ʞᴅʥʝ 

ʘʫʨʫסʘ ʪᴇʟʽʤʜʽʣʽʛʽ ʩʦʨʪʪʳש ʥʝʤʝʩʝ ʙʫʜʘʥʥʳש ʵʢʦʥʦʤʠʢʘʣʳײץ ץʥʜʳ ʙʝʣʛʽʣʝʨʽʥʽש ʢʝʰʝʥʽʥ 

 שʳʣʜʘʨʳʥʳץʜʘ ץʘʙʘץʨʜʝʣʽ ʧʦʣʠʛʝʥʜʽ ʙʝʣʛʽʣʝʨ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɸʩװʨʘʡʪʳʥ ʢײץ

ʩʝʣʝʢʮʠʷʩʳ, ʪץײʳʤ ʰʘʨʫʘʰʳʣʳסʳ ʞᴅʥʝ ʘʛʨʦʪʝʭʥʦʣʦʛʠʷʩʳ ʩʘʣʘʩʳʥʜʘסʳ ʝש ᴇʟʝʢʪʽ ʤᴅʩʝʣʝ ï 

ʦʩʳ ʵʢʦʥʦʤʠʢʘʣʳײץ ץʥʜʳ ʙʝʣʛʽʣʝʨ ʢʝʰʝʥʽʥ ʙʽʨʽʢʪʽʨʝʪʽʥ ʞʘשʘ ʩʦʨʪʪʘʨ ʤʝʥ ʙʫʜʘʥʜʘʨ ʞʘʩʘʫ. 

ɸʪʘʣʳץ ʞᴅʥʝ ʘʥʘʣʳץ ʛʝʥʦʪʠʧʪʝʨʜʽש ʩᴅʪʪʽ װʡʣʝʩʫʽ ʤʝʥ ᴇʟʘʨʘ ᴅʨʝʢʝʪʪʝʩʫʽ - ʩʦʨʪץʘ 

ʩײʨʘʥʳʩʪʳש ʰʝʰʫʰʽ ʬʘʢʪʦʨʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʉʦʨʪʪʳ ʰʳסʘʨʫ ʢʝʟʽʥʜʝ ʙײʣ ʤᴅʩʝʣʝʥʽ ʪʝʟ 

ʰʝʰʫ װʰʽʥ ʘʪʘʣʳץ ʥʝʤʝʩʝ ʘʥʘʣʳץ ʩʦʨʪʪʘʨʜʳש ʙʽʨʽ, ʩʦʣ ʘʡʤʘץʪʘ ʘʫʜʘʥʜʘʩʪʳʨʳʣסʘʥ ʙʦʣʫʳ 

ʢʝʨʝʢ, ᴇʡʪʢʝʥʽ ʦʣ ʦʩʳ ʞʘסʜʘʡʣʘʨסʘ ʙʝʡʽʤʜʝʣʛʝʥ. ɽʢʽʥʰʽ ʘʪʘ-ʘʥʘʣʳץ ʬʦʨʤʘʜʘ ʙʦʣʘʰʘץ 

ʩʦʨʪץʘ ץʘʞʝʪʪʽ ʞᴅʥʝ ʘʫʜʘʥʜʘʩʪʳʨʳʣסʘʥ ʩʦʨʪʪʘ ʞʦײץ ץʥʜʳ ץʘʩʠʝʪʪʝʨʽ ʙʦʣʫʳ ʢʝʨʝʢ. ɹײʣ 

ʞʘשʘ ʩʦʨʪʪʘʨ ʤʝʥ ʙʫʜʘʥʜʘʨ ʞʘʩʘʫ ʢʝʟʽʥʜʝ ʩʝʣʝʢʮʠʦʥʝʨ ײʩʪʘʥʘʪʳʥ ʥʝʛʽʟʛʽ ʰʘʨʪʪʘʨ [4]. 

 ʨʘʤʳʥʜʘײץ שʘʞʝʪʪʽ ʟʘʪʪʘʨʜʳץ ʳʥʘסʳ ʘʜʘʤ ᴇʤʽʨʽ ʤʝʥ ʜʝʥʩʘʫʣʳסʥʜʳʣʳײץ שʘʫʳʥʥʳפ

ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ [5]. פʘʫʳʥ ʘʜʘʤ ᴇʤʽʨʽʥʽץ שʘʞʝʪʪʽ ʢᴇʟʽ ʙʦʣʳʧ ʪʘʙʳʣʘʪʳʥ ʩʫʜʳ ʞʝʪʢʽʟʫʰʽ ï 

ʰʳʨʳʥʜʳ ᴇʥʽʤ [6]. 

 ʰ ʙᴇʣʽʢʪʽװ ,ʡʥʝʛʽ ʪᴇʤʝʥʛʽװʞʘʡʳʣʳʧ ᴇʩʝʪʽʥ ʰᴇʧʪʝʩʽʥ ᴇʩʽʤʜʽʢ. ʊ ץʘʫʳʥ ï ʙʽʨ ʞʳʣʜʳפ

ʙʦʣʘʜʳ. ɾʝʤʽʩʽ ʢᴇʧ ʪץײʳʤʜʳ, ʞʝʤʽʩʽʥʽש ʪװʩʽ ʜʝ, ʧʽʰʽʥʽ ʜʝ ʩʦʨʪʳʥʘ ʙʘʡʣʘʥʳʩʪʳ ᴅʨ ʪװʨʣʽ 

ʙʦʣʘʜʳ. פʘʫʳʥʥʳץ שʘʨʙʳʟסʘ ץʘʨʘסʘʥʜʘ ʙʝʡʽʤʜʽʣʽʛʽ ʞʦסʘʨʳ, ʞʦסʘʨʳ ʪʝʤʧʝʨʘʪʫʨʘסʘ ʪᴇʟʽʤʜʽ 

ʞᴅʥʝ ʪᴇʤʝʥ ʪʝʤʧʝʨʘʪʫʨʘסʘ ʰʳʜʘʡʜʳ, ʙʽʨʘץ ʙײʣ ʞʘסʜʘʡʜʘ ץʘʥʪʪʳʣʳסʳ ʘʡʪʘʨʣʳץʪʘʡ 

ʪᴇʤʝʥʜʝʡʜʽ. ʊץײʳʤʳʥʳש ᴇʥʫ ʪʝʤʧʝʨʘʪʫʨʘʩʳ 14-16 0 ʉ. ᴆʩʫ ײʟʘץʪʳסʳ ʪʝʤʧʝʨʘʪʫʨʘʥʳש ʢװʥ 

ʩʘʡʳʥסʳ ʘʫʳʪץʫʳʥʘ ʙʘʡʣʘʥʳʩʪʳ ʙʦʣʘʜʳ. ʊʘʤʳʨ ʞװʡʝʩʽ ᴅʣʩʽʟ ʜʘʤʳסʘʥʜʳץʪʘʥ, ʦʣ ʳʣסʘʣʜʳ 

ʢᴇʙʽʨʝʢ ʪʘʣʘʧ ʝʪʝʜʽ; ʊʝʤʧʝʨʘʪʫʨʘ +15Áʉ-ʪʘʥ ʪᴇʤʝʥʜʝʩʝ ᴇʩʫʽ ʙʘʷʫʣʘʡʜʳ ʜʘ,  3-50 ʉ װʩʽʢʢʝ 

ʰʘʣʜʳסʘʜʳ. ʓʩʪʳץץʘ ʪᴇʟʽʤʜʽʣʽʛʽ ʙʦʡʳʥʰʘ ץʘʫʳʥ ץʘʨʙʳʟʜʘʥ ʢʝʤ ʪװʩʧʝʡʜʽ, 

ʞʘʧʳʨʘץʪʘʨʜʘסʳ ʘץʫʳʟʜʳש ʢʦʘʛʫʣʷʮʠʷ ʪʝʤʧʝʨʘʪʫʨʘʩʳ + 60Áʉ ʞᴅʥʝ ʪʦʧʳʨʘץʪʳש 

 ʘʜʘʤ שʘʞʝʪʪʽ ʟʘʪʪʘʨʜʳץ ʳסʨʘʤʳʥʜʘײץ ʳסʥʜʳʣʳײץ שʘʫʳʥʥʳפ .ʳʥʘ ʰʳʜʘʤʘʡʜʳסʪʳץʘסʨײץ

ᴇʤʽʨʽ ʤʝʥ ʜʝʥʩʘʫʣʳסʳʥʘ ᴇʪʝ ʧʘʡʜʘʣʳ [7]. 

 שʳʣʜʘʨʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ, ʦʣʘʨʜʳץʰʘ ʜʘץʩʪʽʢʢʝ ʪᴅʥ ʙʘװʪשʘʫʳʥ ʦץ ʘʨʙʳʟ ʙʝʥפ

ʞʝʤʽʩʪʝʨʽ ʝש ʘʣʜʳʤʝʥ ʪʘʤʘʰʘ ʜᴅʤʽ ʤʝʥ ʞʘסʳʤʜʳ ʭʦʰ ʠʽʩʽ װʰʽʥ ʙʘסʘʣʘʥʘʜʳ [8,9]. פʘʫʳʥ 

ʞʦסʘʨʳ ʧʘʡʜʘʣʳ ץʘʩʠʝʪʪʝʨʽʤʝʥ, ʘʜʘʤ ʘסʟʘʩʳʥʘ ץʘʞʝʪʪʽ ʟʘʪʪʘʨʤʝʥ ʞᴅʥʝ ʵʣʝʤʝʥʪʪʝʨʤʝʥ 

 ,ʘʫʳʥ ʞʝʤʽʩʪʝʨʽʥʜʝ ʢᴇʧ ʤᴇʣʰʝʨʜʝ ʢʘʣʠʡ, ʢʘʣʴʮʠʡפ .ʤʢʽʥʜʽʢ ʙʝʨʝʜʽװʘʤʪʘʤʘʩʳʟ ʝʪʫʛʝ ʤץ

ʤʘʛʥʠʡ, ʥʘʪʨʠʡ, ʢװʢʽʨʪ, ʪʝʤʽʨ ʞᴅʥʝ ʙʽʨץʘʪʘʨ ʜᴅʨʫʤʝʥʜʝʨ ʙʘʨ. פʘʫʳʥ ʞʝʤʽʩʪʝʨʽʥʽש 

ʵʥʝʨʛʝʪʠʢʘʣʳײץ ץʥʜʳʣʳסʳ ʦʨʪʘ ʝʩʝʧʧʝʥ 34 ʢʢʘʣ ײץʨʘʡʜʳ, ʦʣʘʨ ʥʝʛʽʟʽʥʝʥ ʩʫʜʘʥ ʪײʨʘʜʳ, 

ʝʜᴅʫʽʨ ʙᴇʣʽʛʽʥ ʢᴇʤʽʨʩʫʣʘʨ ʘʣʘʜʳ, ץʘʣסʘʥ ʙᴇʣʽʛʽʥ ʘץʫʳʟʜʘʨ, ʪʘʣʰʳץʪʘʨ, ʢװʣ, ʧʝʢʪʠʥʜʝʨ 

ʞᴅʥʝ ʦʨʛʘʥʠʢʘʣʳץ ץʳʰץʳʣʜʘʨ ײץʨʘʡʜʳ. 

ᴆʥʽʤʜʽʣʽʢ, ʝʨʪʝ ʧʽʩʽʧ-ʞʝʪʽʣʫ, ʪʘʩʳʤʘʣʜʘʫסʘ ʞʘʨʘʤʜʳʣʳץ, ʩʘץʪʘʫ ʩʘʧʘʩʳ, ʜᴅʤʽ ʞᴅʥʝ 

ʘʫʨʫסʘ ʪᴇʟʽʤʜʽʣʽʛʽ ʩʦʨʪʪʳש ʥʝʤʝʩʝ ʙʫʜʘʥʥʳש ʵʢʦʥʦʤʠʢʘʣʳײץ ץʥʜʳ ʙʝʣʛʽʣʝʨʽʥʽש ʢʝʰʝʥʽʥ 

 ,ʩʝʣʝʢʮʠʷʩʳ שʳʣʜʘʨʳʥʳץʰʘ ʜʘץʨʜʝʣʽ ʧʦʣʠʛʝʥʜʽ ʙʝʣʛʽʣʝʨ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɹʘװʨʘʡʪʳʥ ʢײץ

ʪץײʳʤ ʰʘʨʫʘʰʳʣʳסʳ ʞᴅʥʝ ʘʛʨʦʪʝʭʥʦʣʦʛʠʷʩʳ ʩʘʣʘʩʳʥʜʘסʳ ʝש ᴇʟʝʢʪʽ ʤᴅʩʝʣʝ ï ʦʩʳ 

ʵʢʦʥʦʤʠʢʘʣʳײץ ץʥʜʳ ʙʝʣʛʽʣʝʨ ʢʝʰʝʥʽʥ ʙʽʨʽʢʪʽʨʝʪʽʥ ʞʘשʘ ʩʦʨʪʪʘʨ ʤʝʥ ʙʫʜʘʥʜʘʨ ʰʳסʘʨʫ. 

ɸʪʘ-ʘʥʘʣʳץ ʛʝʥʦʪʠʧʪʝʨʜʽש ʩᴅʪʪʽ װʡʣʝʩʫʽ ʤʝʥ ᴇʟʘʨʘ ᴅʨʝʢʝʪʪʝʩʫʽ ʩʦʨʪץʘ ʩײʨʘʥʳʩʪʳש ʰʝʰʫʰʽ 

ʬʘʢʪʦʨʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʉʦʨʪʪʳ ᴇʩʽʨʫ ʢʝʟʽʥʜʝ ʙײʣ ʤᴅʩʝʣʝʥʽ ʪʝʟ ʰʝʰʫ װʰʽʥ ʘʪʘʣʳץ 

ʥʝʤʝʩʝ ʘʥʘʣʳץ ʬʦʨʤʘʣʘʨʜʳש ʙʽʨʽ ʙʝʣʛʽʣʽ ʙʽʨ ʘʡʤʘץʪʘ ʘʫʜʘʥʜʘʩʪʳʨʳʣסʘʥ ʙʦʣʫʳ ʢʝʨʝʢ, 

ᴇʡʪʢʝʥʽ ʦʣ ʦʩʳ ʞʘסʜʘʡʣʘʨסʘ ʙʝʡʽʤʜʝʣʛʝʥ. ɽʢʽʥʰʽ ʘʪʘ-ʘʥʘʣʳץ ʬʦʨʤʘʜʘ ʙʦʣʘʰʘץ ʩʦʨʪץʘ 

 ʣ ʩʝʣʝʢʮʠʦʥʝʨײʘʩʠʝʪʪʝʨʽ ʙʦʣʫʳ ʢʝʨʝʢ. ɹץ ʥʜʳײץ ץʘʥ ʩʦʨʪʪʘ ʞʦסʘʨʳʣסʘʞʝʪʪʽ ʞᴅʥʝ ʰʳץ
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ʞʘשʘ ʩʦʨʪʪʘʨ ʤʝʥ ʙʫʜʘʥʜʘʨʜʳ ʰʳסʘʨסʘʥʜʘ ײʩʪʘʥʘʪʳʥ ʥʝʛʽʟʛʽ ʰʘʨʪʪʘʨ [10]. 

ʆʨʪʘʘʟʠʷʣʳץ ץʘʫʳʥ ʩʦʨʪʪʘʨʳ ʞʳʥʳʩʪʳץ ʞʘסʳʥʘʥ ʘʥʜʨʦʤʦʥʦʮʠʷʣʳ ʙʦʣʳʧ 

ʞʽʢʪʝʣʝʜʽ, ʦʣʘʨʜʳש ʛʝʨʤʘʬʨʦʜʠʪʪʽ ʛװʣʜʝʨʽ ᴇʟʜʽʛʽʥʝʥ ʪʦʟʘשʜʘʥʫסʘ ץʘʙʽʣʝʪʪʽ. ʆʨʪʘʣʳץ 

ɸʟʠʷʜʘסʳ ʪᴅʞʽʨʠʙʝʣʽ ץʘʫʳʥ ᴇʩʽʨʫʰʽʣʝʨ ץʘʫʳʥʥʳש ʢʝʡʙʽʨ ʩʦʨʪʪʘʨʳ ʙʘʩץʘ ʩʦʨʪʪʘʨʤʝʥ 

 ʟʳʣʫ ʙʦʣʤʘʡʪʳʥʳʥײʪʘʨʳʥʜʘ ʙץʨʧʘײ שʘʨʘʤʘʩʪʘʥ, ʦʣʘʨʜʳץ ʥʝʤʽ ʙʽʨʛʝ ᴇʩʽʨʽʣʝʪʽʥʽʥʝװ

ʙײʨʳʥʥʘʥ ʙʘʡץʘסʘʥ. ʊʘʙʠסʠ ʦʨʪʘʜʘ ʩʦʨʪʪʘʨʜʳש ʘʡץʘʩ ʪʦʟʘשʜʘʥʫ ʜᴅʨʝʞʝʩʽ ʩʦʨʪʪʘʨ ʤʝʥ ʩʦʨʪ 

ʽʰʽʥʜʝʛʽ ʞʝʢʝ ᴇʩʽʤʜʽʢʪʝʨ ʘʨʘʩʳʥʜʘ ʘʡʪʘʨʣʳץʪʘʡ ᴇʟʛʝʨʝʜʽ [11]. 

 שʤʳʩʳʥʳײʟʘʤʘʥʘʫʠ ʩʝʣʝʢʮʠʷʩʳʥʜʘ, ʽʨʽʢʪʝʫ ʞ שʳʣʜʘʨʳʥʳץʰʘ ʜʘץʘʫʳʥ ʤʝʥ ʙʘפ

ʥᴅʪʠʞʝʩʽʥʝ ʪʽʢʝʣʝʡ ʪᴅʫʝʣʜʽ ʙʦʣʘʪʳʥ ʧʨʠʥʮʠʧʪʽ ʞʘשʘ ʤʘʪʝʨʠʘʣ ʘʣʫסʘ ʢᴇשʽʣ ʙᴇʣʽʥʝʜʽ. 

ʄʘשʳʟʜʳ ʤʽʥʜʝʪ ï ʪʝʤʧʝʨʘʪʫʨʘסʘ, ʩʫסʘ ʞᴅʥʝ ʵʜʘʬʠʪʪʽʢ ʢװʡʟʝʣʽʩʢʝ, ʩʦʥʜʘʡ-ʘץ ʘʫʨʫʣʘʨסʘ 

ʪᴇʟʽʤʜʽ ʩʦʨʪʪʘʨ ʰʳסʘʨʫ. ʉʦʨʪʪʘʨʜʳ ʰʳסʘʨʫ װʰʽʥ ʟʘʤʘʥʘʫʠ סʳʣʳʤʜʘ ץʦʣʘʡʩʳʟ ʞᴅʥʝ 

ʵʢʩʪʨʝʤʘʣʜʳ ʵʢʦʣʦʛʠʷʣʳץ ʞʘסʜʘʡʣʘʨסʘ ʙʘʨʳʥʰʘ ʙʝʡʽʤʜʝʣʛʝʥ ʪץײʳʤ ץʫʘʣʘʡʪʳʥ 

 .ʳʥ ʝʩʢʝʨʫʽ ʢʝʨʝʢ [12]סʞʠʳʥʪʳ שʘʩʠʝʪʪʝʨʜʽץ

ʂᴇʢᴇʥʽʩ ʞᴅʥʝ ʙʘץʰʘ ʜʘץʳʣʜʘʨʳʥʳש ᴇʥʽʤʜʽʣʽʛʽʥ ᴇʥʜʽʨʫ ʢᴇʣʝʤʽʥ ײʣסʘʡʪʫסʘ ʩʘʧʘʣʳ, 

ʞʘשʘ, ʙᴅʩʝʢʝʛʝ ץʘʙʽʣʝʪʪʽ ʩʦʨʪʪʘʨ ʤʝʥ ʙʫʜʘʥʜʘʨʜʳ ʪʘשʜʘʫ ʢᴇʤʝʢʪʝʩʝʜʽ [13,14]. ʆʪʘʥʜʳץ 

ʢᴇʢᴇʥʽʩ ʰʘʨʫʘʰʳʣʳסʳʥʳש ʪʠʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫʜʘ ʩʝʣʝʢʮʠʷ ʞᴅʥʝ ʪץײʳʤ ʰʘʨʫʘʰʳʣʳסʳ 

ʤʘשʳʟʜʳ ʨᴇʣ ʘʪץʘʨʘʜʳ. ɹײʣ ʙʘסʳʪʪʘʨ ʭʘʣʳץʪʳ ʢᴇʢᴇʥʽʩʪʝʨʤʝʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫʜʽש 

ʪʘʙʳʩʪʳʣʳסʳʥ ʘʥʳץʪʘʡʜʳ, ʤײʥʜʘ ʨʝʩʝʡʣʽʢ סʘʣʳʤʜʘʨ ʞʘשʘ ʩʦʨʪʪʘʨʜʳ ʰʳסʘʨʫ, ᴇʥʽʤʜʽʣʽʢʪʽ 

ʘʨʪʪʳʨʫ ʞᴅʥʝ ᴇʥʽʤ ʩʘʧʘʩʳʥ ʞʘץʩʘʨʪʫ ʙʦʡʳʥʰʘ ʪʘʙʳʩʪʳ ʞײʤʳʩ ʽʩʪʝʫʜʝ [15]. 

ɹʘʣסʳʥ ץʘʫʳʥ ʞʝʤʽʩʪʝʨʽʥʽש ʤʦʨʬʦʣʦʛʠʷʩʳʥʜʘ ʧʽʰʽʥʽ, ʪװʩʽ, ײץʨʳʣʳʤʳ ʞᴅʥʝ ʜᴅʤʽ 

ʙʦʡʳʥʰʘ ʢʝש ᴇʟʛʝʨʽʩʪʝʨ ʙʘʡץʘʣʘʜʳ [16]. פʘʫʳʥ ʞʝʤʽʩʪʝʨʽ 20 ʢʛ-סʘ ʜʝʡʽʥ ʞʝʪʝʜʽ, ʘʣ ʧʽʰʽʥʽ 

ʜʦʤʘʣʘץʪʘʥ ײʟʳʥʰʘסʘ ʜʝʡʽʥ ᴇʟʛʝʨʫʽ ʤװʤʢʽʥ. ɾʝʤʽʩʪʝʨ ʜᴅʤʽ ʞʘסʳʥʘʥ ʪᴅʪʪʽʜʝʥ ץʳʰץʳʣסʘ 

ʜʝʡʽʥ ʥʝʤʝʩʝ ʘʱʳ ʙʦʣʫʳ ʤװʤʢʽʥ [17,18]. 

ʄʦʣʝʢʫʣʘʣʳץ ʤʘʨʢʝʨʣʝʨʜʽ ʧʘʡʜʘʣʘʥʫ ץʘʫʳʥ ʩʦʨʪʪʘʨ ʩʢʨʠʥʠʥʛʽʥʽש ʜᴅʣʽʨʝʢ ʞᴅʥʝ 

ʪʠʽʤʜʽ ᴅʜʽʩʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ, ʘʣʘʡʜʘ ʪᴇʟʽʤʜʽʣʽʢ ʛʝʥʽ ʙʘʨ ץʘʫʳʥ װʣʛʽʣʝʨʽʥ ʝʨʪʝ ʪʘשʜʘʫ װʰʽʥ 

[19] ʫʘץʳʪ ʢʝʟʝשʽʥ ץʳʩץʘʨʪʫ ʪʘʣʘʧ ʝʪʽʣʝʜʽ. ʊװʨʢʠʷ סʘʣʳʤʜʘʨʳ, ᴅʜʝʪʪʝ, ʥʘʨʳץʪʘ ʥʝʤʝʩʝ 

ʬʝʨʤʝʨʛʝ ץʦʣ ʞʝʪʽʤʜʽ ʝʪʫ װʰʽʥ ץʘʞʝʪʪʽ ʙʝʨʽʢ/ʪᴇʟʽʤʜʽ/ʰʳʜʘʤʜʳ ץʘʫʳʥ ʩʦʨʪʪʘʨʳʥ ᴇʥʜʽʨʫʛʝ 

ʢʝʪʝʪʽʥ ʫʘץʳʪʪʳ ץʳʩץʘʨʪʫ װʰʽʥ MAS ᴅʜʽʩʪʝʨʽʥ ʧʘʡʜʘʣʘʥʫʜʳ ײʩʳʥʘʜʳ. 

 ,ʘʥ ʪʝʣʫ ᴅʜʽʩʽ F1 ʛʠʙʨʠʜʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳסʢᴇʧ ʪʘʨʘ שʘʫʳʥʜʘʨʜʘ ʝץ ʳʪʪʘץʘʟʽʨʛʽ ʫʘפ

ʦʣ ʙʽʨ ʘסʟʘʜʘ ʜʦʤʠʥʘʥʪʪʳ ʛʝʥʜʝʨʜʽ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ. F1 ʙʫʜʘʥʜʘʨʳ ᴇʥʽʤʜʽʣʽʛʽ, ʝʨʪʝ 

ʧʽʩʝʪʽʥʜʽʛʽ, ʩʘʧʘʩʳ, ʙʽʨʢʝʣʢʽʣʽʛʽ, ʚʝʛʝʪʘʮʠʷʣʳץ ʢʝʟʝשʽʥʽײ שʟʘץʪʳסʳ, ʘʫʨʫʣʘʨ ʤʝʥ 

ʟʠʷʥʢʝʩʪʝʨʛʝ ʪᴇʟʽʤʜʽʣʽʛʽ, ʞʘשʘ ʩʦʨʪʪʘʨʜʳ ʰʳסʘʨʫ ʤʝʨʟʽʤʽʥʽץ שʳʩץʘʣʳסʳ ʞᴅʥʝ ʛʝʥʦʪʠʧʽ 

ʞʦסʘʨʳ ʙʝʡʽʤʜʽʣʽʛʽ ʙʦʡʳʥʰʘ ʝʨʝʢʰʝʣʝʥʝʜʽ. F1 ʛʠʙʨʠʜʪʽ ʪץײʳʤʜʘʨʳ ʘʥʘʣʳץ ᴇʩʽʤʜʽʢʪʽש 

ʘʥʘʣʳץ  ʛװʣʽʥ ʘʪʘʣʳץ ᴇʩʽʤʜʽʢʪʽש ʘʪʘʣʳץ ʛװʣʽʤʝʥ ץʦʣʜʘʥ ʪʦʟʘשʜʘʥʜʳʨʫ ʘʨץʳʣʳ ʘʣʳʥʘʜʳ. 

ɹײʣ ʪץײʳʤ ᴇʥʜʽʨʫʜʽש ʢᴇʧ ʝשʙʝʢʪʽ ץʘʞʝʪ ʝʪʝʪʽʥ ʞᴅʥʝ ץʳʤʙʘʪ ᴅʜʽʩʽ. ɻʠʙʨʠʜʪʽ ʪץײʳʤʜʘʨʜʳ 

ᴇʥʜʽʨʫ ʢʝʟʽʥʜʝ ʩʘʧʘʩʳ ʤʝʥ ʩʘʥʳʥʳש ʞʦסʘʨʳ ʙʦʣʫʳ ץʘʞʝʪ, ʘʣʘʡʜʘ ʢʝʡʙʽʨ ʞʘסʜʘʡʣʘʨʜʘ ʘʟ 

ʢᴇʣʝʤʜʝ ʞᴅʥʝ ʙʦʩ ʪץײʳʤʜʘʨ ʘʣʳʥʘʜʳ, ʙײʣ ʫʘץʳʪ ʧʝʥ ץʘʨʞʳʣʳץ ʰʳסʳʥʜʘʨסʘ ᴅʢʝʣʝʜʽ 

[20,21]. 

ɹײʣ ʞײʤʳʩʪʳש ʤʘץʩʘʪʳ ץʘʫʳʥ ᴇʥʜʽʨʽʩʽʥʽש ʪײʨʘץʪʳ ᴇʩʫʽʥʝ ץʦʣ ʞʝʪʢʽʟʫ ʞᴅʥʝ 

 ʣʽʢʧʝʥ ʩʝʥʽʤʜʽװʪ-ץʘʨʳ ʘʟʳסʜᴅʨʫʤʝʥʜʝʨʽ ʞʦ ,ץʳʥ ʜʠʝʪʘʣʳץʭʘʣ שʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʳץʘʟʘפ

 ᴇʥʽʤʜʽʣʽʛʽ ʤʝʥ ʩʘʧʘʩʳʥʘ ᴅʩʝʨ ʝʪʝʪʽʥ שʩʦʨʪʪʘʨʜʳ ץʩʪʘʥʜʳץʘʟʘץ ʘשʰʽʥ ʞʘװ ʘʤʪʘʤʘʩʳʟ ʝʪʫץ

ʬʘʢʪʦʨʣʘʨʜʳ ʘʥʳץʪʘʫ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ.  

 ʢᴇʧʪʝʛʝʥ ʩʦʨʪʪʘʨʳ ʤʝʥ ʙʫʜʘʥʜʘʨʳ שʳʣʜʘʨʳʥʳץʰʘ ʜʘץʘʫʳʥ ʤʝʥ ʙʘץ ʩʪʘʥʜʘץʘʟʘפ

ʘʫʜʘʥʜʘʩʪʳʨʳʣʳʧ, ᴇʩʽʨʽʣʝʜʽ. ʆʣʘʨ ʵʢʦʥʦʤʠʢʘʣʳײץ ץʥʜʳʣʳסʳʤʝʥ ʜʝ, ʙʠʦʣʦʛʠʷʣʳץ 

 ʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʜʘ ʘʫʳʣץʘʟʘפ ʳʪʪʘץʘʟʽʨʛʽ ʫʘפ .ʘʩʠʝʪʪʝʨʽʤʝʥ ʜʝ ʝʨʝʢʰʝʣʝʥʝʜʽץ

ʰʘʨʫʘʰʳʣʳסʳ ʜʘץʳʣʜʘʨʳʥʳש ʤʝʤʣʝʢʝʪʪʽʢ ʨʝʝʩʪʨʽʥʜʝ ץʘʫʳʥʥʳ31 ש ʩʦʨʪʳ ʙʘʨ, ʦʥʳ15 ש 

ʩʦʨʪʳ פʘʟɾʂɻɿʀ-ʥʘ ʪʠʝʩʽʣʽ: ʀʣʠʡʩʢʘʷ (1979), ɸʣʝʥʘ (1995), ʊʘʠʩʠʷ (2000), ɸʣʪʳʥʦʯʢʘ 

(2003), ʄʘʡʩʢʘʷ (2007), ʐʝʢʝʨ (2009), ʉʳʨʜʘʨʠʷ (2010, פʘʟʘץ ʢװʨʽʰ ʰʘʨʫʘʰʳʣʳסʳ 

 ,ʘʥ), ʇʨʠʤʘ. (2011), ʏʝʤʧʠʦʥʢʘ (2011)סʘʨʳʣסʳʣʳʤʠ-ʟʝʨʪʪʝʫ ʠʥʩʪʠʪʫʪʳʤʝʥ ʙʽʨʣʝʩʽʧ ʰʳס

ʐסײʳʣʘ (2011), ɽʨʢʝ (2016), ɾʘʥʩʘʷ (2016), ʄʝʜʦʚʘʷ (2016), ʄʫʟʘ (2015), ɸʣʘʢᴇʣ ʘʨʫʳ 
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2023) [22].   

ɼᴅʤʽ ʤʝʥ ʪʝʭʥʦʣʦʛʠʷʣʳץ ץʘʩʠʝʪʪʝʨʽ ʞʦסʘʨʳ ʞʘשʘ ᴇʥʽʤʜʽ ʩʦʨʪʪʘʨʜʳ ʰʳסʘʨʫ װʰʽʥ 

ʠʥʩʪʠʪʫʪ ʩʝʣʝʢʮʠʦʥʝʨʣʝʨʽ ʅ.ʀ. ɺʘʚʠʣʦʚʘ ʘʪʳʥʜʘסʳ ɹװʢʽʣʨʝʩʝʡʣʽʢ ᴇʩʽʤʜʽʢ ʰʘʨʫʘʰʳʣʳסʳ 

 ʢʽʣʨʝʩʝʡʣʽʢ ʩʫʘʨʤʘʣʳװᴅʣʝʤʜʽʢ ʢʦʣʣʝʢʮʠʷʩʳʥʘʥ, ɹ (ɺʀʈ) שʳʣʳʤʠ-ʟʝʨʪʪʝʫ ʠʥʩʪʠʪʫʪʳʥʳס

ʢᴇʢᴇʥʽʩ ʞᴅʥʝ ʙʘץʰʘ ʜʘץʳʣʜʘʨʳ סʳʣʳʤʠ-ʟʝʨʪʪʝʫ ʠʥʩʪʠʪʫʪʳ (ɺʅʀʀʆɹ), ɹʳʢʦʚ ʙʘץʰʘ 

ʰʘʨʫʘʰʳʣʳסʳ ʪᴅʞʽʨʠʙʝ ʩʪʘʥʮʠʷʩʳ (ɹɹʉʆʉ) ʞᴅʥʝ ʙʘʩץʘ ʜʘ ʩʝʣʝʢʮʠʘʣʳץ ʤʝʢʝʤʝʣʝʨ ʤʝʥ 

ʬʠʨʤʘʣʘʨʜʘʥ ʘʣʳʥסʘʥ װʣʛʽʣʝʨʜʽ ʢʝשʽʥʝʥ ʟʝʨʪʪʝʧ, ʧʘʡʜʘʣʘʥʜʳ, ʩʦʥʜʘʡ-ʘפ ץʘʟʘץʩʪʘʥ 

ʈʝʩʧʫʙʣʠʢʘʩʳʥʳש ʥʝʛʽʟʛʽ ʪʘʫʘʨʣʳץ ᴇʥʜʽʨʽʩʽ ʘʡʤʘץʪʘʨʳʥʜʘ ʞʝʨʛʽʣʽʢʪʽ ʪװʨʣʝʨʜʽש 

ʧʝʨʩʧʝʢʪʠʚʪʽ װʣʛʽʣʝʨʽʥ ʞʠʥʘʧ ʧʘʡʜʘʣʘʥʜʳ.     

 ʘʩʪʳʨʫסʳ ʦʥʳ ʞʘʣסʳʟʜʳʣʳשʤʘ שʨʛʽʟʫʜʽװʤʳʩʪʘʨʳʥ ʞײʳʣʳʤʠ-ʟʝʨʪʪʝʫ ʞנ

 ʳʩסʩʪʽʢ-ʰʳװʪשʦ שʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʳץʘʟʘפ ʥʝʛʽʟʛʽ ʜᴅʣʝʣʽ שᴇʟʝʢʪʽʣʽʛʽʥʽ שʘʞʝʪʪʽʛʽʥʽץ

ʘʡʤʘסʳʥʳש ʪʘʫ ʙᴇʢʪʝʨʽʥʜʝʛʽ ʪʦʧʳʨʘץʪʳש ᴅʨʪװʨʣʽ ʜᴅʨʝʞʝʜʝʛʽ ʩʫ ʵʨʦʟʠʷʩʳʥʘ, ʤʠʥʝʨʘʣʜʳ 

ʪʳשʘʡʪץʳʰʪʘʨ ʤᴇʣʰʝʨʽʥʽש ʪᴇʤʝʥʜʝʫʽʥʝ, ʩʫʘʨʫ ʩʫʳʥʳש ʪʘʧʰʳʣʳסʳʥʘ ʞᴅʥʝ ץʦʨʰʘסʘʥ 

ʦʨʪʘʥʳ ʣʘʩʪʘʡʪʳʥ ʧʝʩʪʠʮʠʜʪʝʨʛʝ ʙʘʡʣʘʥʳʩʪʳ. ɹײʣ ʤᴅʩʝʣʝʥʽ ʰʝʰʫʜʽש ʥʝʛʽʟʛʽ ʞʦʣʜʘʨʳʥʳש 

ʙʽʨʽ ץʘʫʳʥ ʤʝʥ ץʘʨʙʳʟʜʳש ʙʝʡʽʤʜʽʣʽʛʽ ʞʦסʘʨʳ, ʪʝʤʧʝʨʘʪʫʨʘʥʳש ᴇʟʛʝʨʫʽʥʝ, ʘʫʘʥʳש ʞʦסʘʨʳ 

ʳʣסʘʣʜʳʣʳסʳʥʘ ʞᴅʥʝ ʙʘʩץʘ ʜʘ ʢװʡʟʝʣʽʩ ʬʘʢʪʦʨʣʘʨʳʥʘ ʩʘʣʳʩʪʳʨʤʘʣʳ ʪװʨʜʝ ʪᴇʟʽʤʜʽ 

ʩʦʨʪʪʘʨʳʥ ʧʘʡʜʘʣʘʥʫ ʙʦʣʳʧ ʪʘʙʳʣʳʜʳ. 

ɿʝʨʪʪʝʫʜʽש ʦʙʲʝʢʪʽʣʝʨʽ ʤʝʥ ᴅʜʽʩʪʝʨʽ. ʆʩʳסʘʥ ʦʨʘʡ ɹʈᴆʐנɿʀ, ɹʈʉɹʐɿʀ 

ʢʦʣʣʣʝʢʮʠʷʩʳʥʳש ʩʦʨʪװʣʛʽʣʝʨʽʥ, פʘʟɾʂʐנɿʀ ʛʝʥʜʽʢ ץʦʨʳ װʣʛʽʣʝʨʽ ʤʝʥ ʞʝʨʛʽʣʽʢʪʽ 

ʪװʨʣʝʨʜʽ ʟʝʨʪʪʝʫ ʞײʤʳʩʪʘʨʳ ʞװʨʛʽʟʽʣʜʽ. ʆʩʳ ʤʘץʩʘʪʪʘ 2022-2024 ʞ.ʞ. ʢʦʣʣʝʢʮʠʷʣʳץ 

ʪʘʥʘʧʪʘ ʢʝʰʝʥʜʽ ʪᴇʟʤʜʽ ʞᴅʥʝ ʞʝʢʝʣʝʛʝʥ ʘʫʨʫʣʘʨסʘ ʪᴇʟʽʤʜʽ ʜʝʧ ʩʠʧʘʪʪʘʣסʘʥ 45 ʩʦʨʪװʣʛʽʛʝ 

ʙʘסʘʣʘʫ ʞװʨʛʽʟʽʣʜʽ. ɹײʣʘʨ: ʈʝʩʝʡ, ʋʢʨʘʠʥʘ, ʅʠʜʝʨʣʘʥʜʳ, ɾʘʧʦʥʠʷ, ᴆʟʙʝʢʩʪʘʥ, 

ʊװʨʢʤʝʥʩʪʘʥ ʞᴅʥʝ ʜʝ ʙʘʩץʘ ʜʘ ʙʽʨץʘʪʘʨ ʘʣʳʩ ʞᴅʥʝ ʞʘץʳʥ ʰʝʪ ʤʝʤʣʝʢʝʪʪʝʨ 

ʩʝʣʝʢʮʠʷʩʳʥʳש ʩʦʨʪװʣʛʽʣʝʨʽ. ɿʝʨʪʪʝʫʜʽש ʥʝʛʽʟʛʽ ʤʽʥʜʝʪʽ ï װʣʛʽʣʝʨʜʽש ʙʠʦʣʦʛʠʷʣʳץ ʞᴅʥʝ 

ʰʘʨʫʘʰʳʣʳײץ ץʥʜʳ ʙʝʣʛʽʣʝʨʽʥ ʙʘסʘʣʘʫ, ʩʝʣʝʢʮʠʷʣʳץ ʞײʤʳʩʪʘʨʜʳש ʙʘסʳʪʳʥʘ ʙʘʡʣʘʥʳʩʪʳ 

ʦʣʘʨʜʳ ʩʝʣʝʢʮʠʷʣʳץ ʤʘץʩʘʪʪʘ ʧʘʡʜʘʣʘʥʫ װʰʽʥ װʟʜʽʢ װʣʛʽʣʝʨʜʽ ʽʨʽʢʪʝʫ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

ɿʝʨʪʪʝʫʣʝʨ ɸʣʤʘʪʳ ʦʙʣʳʩʳ, פʘʨʘʩʘʡ ʘʫʜʘʥʳʥʜʘ פʘʟʘץ ʞʝʤʽʩ-ʢᴇʢᴇʥʽʩ ʰʘʨʫʘʰʳʣʳסʳ 

 ,ʜʘʡʳʥʜʘסʬʠʣʠʘʣʳʥʜʘ, ʪʘʫ ʙᴇʢʪʝʨʽ ʞʘ ץʪʳץʘʡʥʘʨ ʘʡʤʘפ שʳʣʳʤʠ ʟʝʨʪʪʝʫ ʠʥʩʠʪʫʪʪʳʥʳס

çפʘʟʘץʩʪʘʥʜʘ ʩʝʣʝʢʮʠʷ, ʪץײʳʤ ʰʘʨʫʘʰʳʣʳסʳ, ʙʠʦʪʝʭʥʦʣʦʛʠʷ ʞᴅʥʝ ʠʥʥʦʚʘʮʠʷʣʳץ 

ʘʛʨʦʪʝʭʥʦʣʦʛʠʷʣʘʨ ʥʝʛʽʟʽʥʜʝ ʢʘʨʪʦʧ, ʢᴇʢᴇʥʽʩ ʞᴅʥʝ ʙʘץʰʘ ʜʘץʳʣʜʘʨʳʥʳש ʪײʨʘץʪʳ ʜʘʤʫʳʥ 

 .ʨʛʽʟʽʣʜʽװʜʘʨʣʘʤʘ ʘʷʩʳʥʜʘ ʞסʳʣʳʤʠ ʙʘס ʳʨʳʙʳ ʙʦʡʳʥʰʘץʘʤʪʘʤʘʩʳʟ ʝʪʫè  ʪʘץ

ɼʘʣʘʣʳץ ʪᴅʞʽʨʠʙʝʣʝʨʜʽ, ʩʘʥʘץʪʘʨʜʳ ʞᴅʥʝ ʙʘץʳʣʘʫʣʘʨʜʳ çɸʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ 

ʜʘץʳʣʜʘʨʳʥʳש ʤʝʤʣʝʢʝʪʪʽʢ ʩʦʨʪ ʩʳʥʘʫ ᴅʜʽʩʪʝʤʝʩʽʥʝè, ʩʦʥʜʘʡ-ʘץ çɽʛʽʩʪʽʢ ʪᴅʞʽʨʠʙʝ 

ᴅʜʽʩʪʝʤʝʩʽʥʝè ʞᴅʥʝ ʙʘץʰʘ ʜʘץʳʣʜʘʨʳ ʤʝʥ ʙʘץʰʘ ʜʘץʳʣʜʘʨʳʥ ʽʨʽʢʪʝʫ ʞᴇʥʽʥʜʝʛʽ 

ᴅʜʽʩʪʝʤʝʣʽʢ ʥײʩץʘʫʣʘʨסʘ ʩᴅʡʢʝʩ ʞװʨʛʽʟʽʣʜʽ. 

 ʰʝʪʝʣʜʽʢ ʩʦʨʪʪʘʨʳ ʤʝʥ ʙʫʜʘʥʜʘʨʳ שʘʫʳʥʥʳץ ʪʘץʳʤʙʘץײʘʥ ʪץʨʳʣʳʧ ʞʘʪײפ

ʙʠʦʣʦʛʠʷʣʳץ ʞᴅʥʝ ʵʢʦʥʦʤʠʢʘʣʳײץ ץʥʜʳ ʙʝʣʛʽʣʝʨʜʽש ʞʠʳʥʪʳסʳ: ʝʨʪʝ ʧʽʩʝʪʽʥʜʽʛʽ, 

ᴇʥʽʤʜʽʣʽʛʽ, ʜʘץʳʣʜʳש ʪʘʫʘʨʣʳʣʳסʳ, ᴇʩʽʤʜʽʢʪʽש ʜʘʤʫ ʬʘʟʘʣʘʨʳʥʳײ שʟʘץʪʳסʳ, ʘʫʨʫסʘ 

ʪᴇʟʽʤʜʽʣʽʛʽ, ʜᴅʤʽ, ʤʦʨʬʦʣʦʛʠʷʣʳץ ץʘʩʠʝʪʪʝʨʽ ʙʦʡʳʥʰʘ ʙʘסʘʣʘʥʘʜʳ. ʉʦʨʪ ײʨʧʘסʳʥʳש 

ʤʦʨʬʦʣʦʛʠʷʣʳץ ʙʽʨʢʝʣʢʽʣʽʛʽ, ᴇʥʽʤ ʩʘʧʘʩʳ (ʞʝʤʽʩ ʢᴇʣʝʤʽ, ʪװʩʽ, ʪʦʨʣʳʣʳסʳ, ʪʘʫʘʨʣʳʣʳסʳ, 

 ʘʩʳסʙʘ ץʨʽ) ʙʦʡʳʥʰʘ ʪʦʣʳװʳ ʪץʳ, ʞʘʣʧʳ ʩʳʨʪסʳʟʜʳסʪʳ שʳʥʳסʤʩʘײʳ ʤʝʥ ʞʝʤʽʩʞסʘʙʳץ

ʙʝʨʽʣʝʜʽ. ɼʘʣʘʣʳץ ʪᴅʞʽʨʠʙʝʣʝʨ ʤʝʥ ʟʝʨʪʭʘʥʘʣʳץ ʟʝʨʪʪʝʫʣʝʨ ʢʝʣʝʩʽ ʞʘʣʧʳ ץʘʙʳʣʜʘʥסʘʥ 

ʢʣʘʩʩʠʢʘʣʳץ ᴅʜʽʩʪʝʨʜʽ ץʦʣʜʘʥʘ ʦʪʳʨʳʧ ʞװʨʛʽʟʽʣʜʽ: 

ɸʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ ʜʘץʳʣʜʘʨʳʥʳש (ʢʘʨʪʦʧ, ʢᴇʢᴇʥʽʩ ʞᴅʥʝ ʙʘץʰʘ ʜʘץʳʣʜʘʨʳʥʳש) 

ʤʝʤʣʝʢʝʪʪʽʢ ʩʦʨʪ ʩʳʥʘסʳ ᴅʜʽʩʪʝʤʝʩʽ. 

ʉʝʣʝʢʮʠʷʜʘסʳ, ʩʦʨʪʪʳ ʩʳʥʘʫʜʘסʳ ʞᴅʥʝ ʘʣסʘʰץʳ ʪץײʳʤ ʰʘʨʫʘʰʳʣʳסʳʥʜʘסʳ 

ʘʣʘץשʘʡʣʘʨ ʤʝʥ ʩʝʙʫ ʩʭʝʤʘʣʘʨʳ. ʇʘʨʘʤʝʪʨʣʝʨ. ʉʘʣʘʣʳץ ʩʪʘʥʜʘʨʪ ï ʆʉʊ 4671-78. 

ʂᴇʢᴇʥʽʩ ʞᴅʥʝ ʙʘץʰʘ ʜʘץʳʣʜʘʨʳʥ ᴇʩʽʨʫʜʝʛʽ ʪᴅʞʽʨʠʙʝʣʽʢ ᴅʜʽʩʪʝʤʝ (ɺ.ʌ.ɹʝʣʠʢ 

ʨʝʜʘʢʮʠʷʩʳ, 1992 ʞ.) [23]. 
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ʊʘʥʘʧʪʳץ ʪᴅʞʽʨʠʙʝ ᴅʜʽʩʪʝʤʝʩʽ (ɹ.ɸ.ɼʦʩʧʝʭʦʚ, 1985 ʞ.) [24]. 

 .ʘʫʳʥ ʩʝʣʝʢʮʠʷʩʳ ᴅʜʽʩʪʝʤʝʩʽ. (ʊ. ɻ ɻʫʮʘʣʶʢ, 1998ʞ.) [25]ץ ʘʨʙʳʟ ʞᴅʥʝפ

 ʰʽʥ ᴇʥʽʤʛʝ (ʞʝʤʽʩʪʝʨʛʝ) ʪʘʣʜʘʫʣʘʨװ ʘʣʘʫסʩʘʧʘ ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥ ʙʘ שʘʫʳʥʥʳפ

ʞװʨʛʽʟʽʣʝʜʽ: 

 ;ᴅʜʽʩʧʝʥ (ʢʝʧʪʽʨʫ) ץʟʘʪ ï ʛʨʘʚʠʤʝʪʨʠʷʣʳ ץʘסʨײץ -

- ʞʘʣʧʳ ץʘʥʪ ï ɹʝʨʪʨʘʥ ʙʦʡʳʥʰʘ; 

- ʉ ʚʠʪʘʤʠʥʽ - ʄʫʨʨʠ ʙʦʡʳʥʰʘ; 

- ʢʘʨʦʪʠʥ - ʄʫʨʨʠ ʙʦʡʳʥʰʘ; 

- ʥʠʪʨʘʪʪʘʨ ï ʧʦʪʝʥʮʠʦʤʝʪʨʠʷʣʳ (ʠʦʥ-ʩʝʣʝʢʪʠʚʪʽ ʵʣʝʢʪʨʦʜʪʘʨʤʝʥ). 

ɿʝʨʪʪʝʣʝʪʽʥ ʬʘʢʪʦʨʣʘʨʜʳש (ʞʘשʘ ʩʦʨʪʪʘʨ, ʤʝʨʟʽʤʜʝʨʽ ʤʝʥ ʦʪʳʨסʳʟʫ ʩʭʝʤʘʣʘʨʳ) 

 ʳʣʘʫʣʘʨץʙʘ ץʰʽʥ ʬʝʥʦʣʦʛʠʷʣʳװ ʪʘʫץᴇʩʫʽ ʤʝʥ ʜʘʤʫʳʥʘ ᴅʩʝʨʽʥ ʘʥʳ שʘʫʳʥ ᴇʩʽʤʜʽʢʪʝʨʽʥʽץ

ʤʝʥ ʙʠʦʤʝʪʨʠʷʣʳץ ʟʝʨʪʪʝʫʣʝʨ ʞװʨʛʽʟʽʣʜʽ. 

ʌʝʥʦʣʦʛʠʷʣʳץ ʙʘץʳʣʘʫʣʘʨ 

ʌʝʥʦʣʦʛʠʷʣʳץ ʙʘץʳʣʘʫʣʘʨ ʘʡʤʘץʪʳש ʪʦʧʳʨʘץ-ʢʣʠʤʘʪʪʳץ ʞʘסʜʘʡʳʥʘ ʙʘʡʣʘʥʳʩʪʳ 

 ʪʘʣʫ ʤʝʨʟʽʤʽʥ ʙʝʣʛʽʣʝʫץʙʘʩʪʘʣʫ ʞᴅʥʝ ʘʷ שʙʝʣʛʽʣʽ ʙʽʨ ʜʘʤʫ ʬʘʟʘʩʳʥʳ שʘʫʳʥ ᴇʩʽʤʜʽʢʪʝʨʽʥʽץ

(ʢᴇʨʥʝʢʽ) װʰʽʥ ʞװʨʛʽʟʽʣʝʜʽ. 

ɹʘʨʣʳץ ʪᴅʞʽʨʠʙʝ ʫʯʘʩʢʝʣʝʨʽʥʜʝ ᴅʨʙʽʨ ʬʝʥʦʣʦʛʠʷʣʳץ ʬʘʟʘʥʳש ʙʘʩʪʘʣʫʳ 

(ᴇʩʽʤʜʽʢʪʝʨʜʽ10% ש) ʞᴅʥʝ ʞʘʧʧʘʡ ʙʘʩʪʘʣʫʳ (ᴇʩʽʤʜʽʢʪʝʨʜʽ75% ש) ʙʝʣʛʽʣʝʥʜʽ. 

ɹʠʦʤʝʪʨʠʷʣʳץ ʟʝʨʪʪʝʫʣʝʨ 

ᴆʩʫ ʧʨʦʮʝʩʪʝʨʽʥʝ ʘʡʤʘץʪʳש ʪʦʧʳʨʘץ-ʢʣʠʤʘʪ ʞʘסʜʘʡʣʘʨʳʥʳש ᴅʩʝʨʽʥ ʙʘסʘʣʘʫ װʰʽʥ 

ʙʠʦʤʝʪʨʠʷʣʳץ ʟʝʨʪʪʝʫʣʝʨ ʞװʨʛʽʟʽʣʜʽ. ʉʘʥʘץʪʘʨ ʬʝʥʦʣʦʛʠʷʣʳץ ʙʘץʳʣʘʫʣʘʨ ʞװʨʛʽʟʽʣʛʝʥ 

ʬʘʟʘʣʘʨ ʙʦʡʳʥʰʘ ʞװʨʛʽʟʽʣʜʽ. 

ʊᴅʞʽʨʠʙʝ ʫʯʘʩʢʝʣʝʨʽʥʜʝ ʙʠʦʤʝʪʨʠʷʣʳץ ʟʝʨʪʪʝʫʣʝʨ ʞװʨʛʽʟʫ װʰʽʥ ץʦʨʝʢʪʝʥʫ ʘʣʘשʳ 

ʙʽʨʜʝʡ ץʘʪʘʨʜʘסʳ 5-10 ᴇʩʽʤʜʽʢʪʝʥ (ʬʝʥʦʬʘʟʘʩʳʥʘ ʙʘʡʣʘʥʳʩʪʳ) 3-5 ʦʨʳʥ ʙᴇʣʽʥʜʽ. 

ʐʘʨʫʘʰʳʣʳײץ ץʥʜʳ ʢʝʰʝʥʜʽ ʙʝʣʛʽʣʝʨ ʽʰʽʥʜʝ ʞʝʤʽʩʪʝʨʜʽש ʜᴅʤʜʽʢ ץʘʩʠʝʪʪʝʨʽʥʝ 

 ʘʥʪץ שʤᴇʣʰʝʨʽʥ ᴇʣʰʝʡʜʽ, ʦʣ ʞʝʤʽʩʪʽ שʟʘʪʪʳ ץʘסʨײץ ʣʢʝʥ ʤᴅʥ ʙʝʨʽʣʝʜʽ. ʈʝʬʨʘʢʪʦʤʝʪʨװ

 .ʨʛʽʟʽʣʝʜʽװʘʣʘʫʳ ʞסʞʝʤʽʩʪʝʨʽʥʝ ʜᴅʤ ʙʘ שʣʛʽʥʽװ ʳʟ ʙʘʡʣʘʥʳʩʪʳ. ᴄʨʙʽʨסʨʘʤʳʤʝʥ ʪʳײץ

ʅᴅʪʠʞʝʣʝʨ ʤʝʥ ʪʘʣץʳʣʘʫʣʘʨ. ɹʘʨʣʳץ ʩʳʥʘʣסʘʥ װʣʛʽʣʝʨʜʽש ʙʘʩʳʥ ʙᴇʣʽʛʽ ʚʝʛʝʪʘʮʠʷ 

ʢʝʟʝשʽ 80-95 ʢװʥʜʽ ײץʨʘʡʪʳʥ ʦʨʪʘʰʘ ʤʝʨʟʽʤʜʝ ʧʽʩʝʪʽʥ ʪʦʧʪʘʥ ʙʦʣʜʳ. ɺʝʛʝʪʘʮʠʷ ʢʝʟʝשʽ 75-

77 ʢװʥʜʽ ײץʨʘʡʪʳʥ ʝʨʪʝ ʤʝʨʟʽʤʜʝ ʧʽʩʝʪʽʥ ʪʦʧץʘ 9 װʣʛʽ ʞʘʪʘʜʳ (1-ʢʝʩʪʝ). 

 
1-ʢʝʩʪʝ ï ɽʨʪʝ ʤʝʨʟʽʤʜʝ ʧʽʩʝʪʽʥ ץʘʫʳʥ ʩʦʨʪ װʣʛʽʣʝʨʽʥʽש ᴇʩʫʽ ʤʝʥ ʜʘʤʫʳʥʳש ʬʝʥʦʣʦʛʠʷʣʳץ 

ʬʘʟʘʣʘʨ ʘʨʘʣʳסʳ ʤʝʨʟʽʤʽʥʽײ שʟʘץʪʳסʳ (2022-2024 ʞ.ʞ. ʙʦʡʳʥʰʘ ʦʨʪʘʰʘ) 

 

ʉʦʨʪװʣʛʽʥʽש ʘʪʘʫʳ ʂʘʪʘʣʦʛ ˉ 

ᴆʩʽʧ-ʜʘʤʫ ʬʘʟʘʩʳʥʳײ שʟʘץʪʳסʳ, ʢװʥ 

ʢᴇʢʪʝʫ-ʛװʣʜʝʨʽʥʽש ʛװʣʜʝʫʽ ʛװʣʜʝʫ-

ʞʝʤʽʩʪʝʨʽʥʽש 

ʧʽʩʫʽ 

ʚʝʛʝʪʘʮʠʷ ʢʝʟʝשʽ 
ʘʪʘʣʳץ ʘʥʘʣʳץ 

ʀʣʠʡʩʢʘʷ St - 32,3 39,6 38,4 78,0 

ɼʫʤʢʘ  7060 31,1 38,0 37,3 75,3 

ɿʣʘʪʘ  7062 30,3 37,6 38,6          76,2 

ʍʦʨʪʠʮʘ  7065 28,9 34,3 39,6 73,9 

ɹʝʩʩʘʨʘʙʠʷ ʚʨ3298 35,3 37,9 35,5 73,3 

ʖʞʘʥʢʘ  7049 34,3 40,6 36,4 77,0 

Sembol  ʚʨ3321 33,6 40,3 37,6 77,9 

Fastos F1 RS - 32,3 39,1 37,3 76,4 

ʇʨʠʜʥʝʩʪʨʦʚʩʢʘʷ ʚʨ3297 35,2 39,6 36,6 76,2 

ɹʫʜʘʥ - 6 ʚʨ3324 31,3 38,3 39,6 77,9 

 

ʂᴇʢʪʝʫʤʝʥ ʘʪʘʣʳץ ʞᴅʥʝ ʘʥʘʣʳץ ʛװʣʜʝʨʽʥʽש ʛװʣʜʝʫ ʬʘʟʘʣʘʨʳʥʳש ʘʨʘʩʳ  ʙʦʡʳʥʰʘ ʝש 

 ʘץʳʩץ ʣʜʝʫʜʝʥ ʧʽʩʢʝʥʛʝ ʜʝʡʽʥʛʽװʣʛʽʩʽʥʜʝ, ʘʣ ʛװ ʍʦʨʪʠʮʘ (7065) ץʘ ʤʝʨʟʽʤ ʋʢʨʘʠʥʘʣʳץʳʩץ
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ʤʝʨʟʽʤʽ ʄʦʣʜʦʚʘʣʳץ  ɹʝʩʩʘʨʘʙʠʷ (ʚʨ3298) װʣʛʽʩʽʥʜʝ ʙʘʡץʘʣʜʳ. ʂʝʣʪʽʨʽʣʛʝʥ ʙʘʨʣʳװ ץʣʛʽʣʝʨ 

ʩʪʘʥʜʘʨʪ ʨʝʪʽʥʜʝ ʘʣʳʥסʘʥ ʀʣʠʡʩʢʘʷ ʩʦʨʪʳʥʘʥ ʝʨʪʝ ʧʽʩʝʜʽ ʞᴅʥʝ ʦʣʘʨʜʳש ʙʘʨʣʳסʳʥ ʝʨʪʝ 

ʧʽʩʝʪʽʥ ץʘʫʳʥ ʩʝʣʝʢʮʠʷʩʳʥʜʘ ʙʘʩʪʘʧץʳ ʤʘʪʝʨʠʘʣ ʨʝʪʽʥʜʝ ʧʘʡʜʘʣʘʥʫסʘ ʙʦʣʘʜʳ. 

 שʘ ʪᴇʟʽʤʜʽʣʽʢʪʝʨʽʥʽסʘʫʨʫʣʘʨ שʘʣʘʫ ʢʝʟʽʥʜʝ ʥʝʛʽʟʽʥʝʥ ʦʣʘʨʜʳסʘʫʳʥ ʩʦʨʪʪʘʨʳʥ ʙʘפ

ʙʘʡץʘʣʫʳʥʘ ʥʘʟʘʨ ʘʫʜʘʨʳʣʜʳ, ʩʦʥʳʤʝʥ ץʘʪʘʨ ʪʝʟ ʧʽʩʫʽ, ᴇʥʽʤʜʽʣʽʛʽ, ʞʝʤʽʩʪʝʨʽʥʽש ʞʦסʘʨʳ 

ʩʘʧʘʩʳ ʜʘ ʝʩʝʧʢʝ ʘʣʳʥʜʳ. 

ɸʣʤʘʪʳ ʦʙʣʳʩʳʥʜʘ 2022, 2023 ʞᴅʥʝ 2024 ʞʳʣʜʘʨ ʙʽʨ-ʙʽʨʽʥʝʥ ʘʫʘ ʨʘʡʳ ʞʘסʜʘʡʣʘʨʳ 

ʙʦʡʳʥʰʘ ʢװʨʪ ʝʨʝʢʰʝʣʝʥʜʽ. ɽʛʝʨ 2022 ʞᴅʥʝ 2023 ʞʳʣʜʘʨʳ ʞʘʣʧʳ ʘʣסʘʥʜʘ ʙʘץʰʘ 

ʜʘץʳʣʜʘʨʳʥ ᴇʩʽʨʫʛʝ ץʦʣʘʡʣʳ ʞʳʣʜʘʨ ʙʦʣʳʧ ʪʘʙʳʣʩʘ, ʘʣ 2024 ʞʳʣʳ ʪʦʣʳסʳʤʝʥ ʢʝʨʝסʘʨ 

ʞʘסʜʘʡʜʘ ʙʦʣʜʳ. 2022-2023 ʞʳʣʜʘʨ ʘʫʘ ʪʝʤʧʝʨʘʪʫʨʘʩʳʥʳש ʞʦסʘʨʳ, ʘʫʘ ʳʣסʘʣʜʳʣʳסʳ 

ʩʘʣʳʩʪʳʨʤʘʣʳ ʪװʨʜʝ ʪᴇʤʝʥ ʙʦʣʫʳʤʝʥ ʝʨʝʢʰʝʣʽʥʜʽ. ɸʣ 2024 ʞʳʣʳ ʘʫʘ ʪʝʤʧʝʨʘʪʫʨʘʩʳʥʳש 

ʪᴇʤʝʥ ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥ, ʳʣסʘʣʜʳʣʳץʪʳש ʞʦסʘʨʳ ʜᴅʨʝʞʝʩʽʥ ʢᴇʨʩʝʪʪʽ. תʰ ʞʳʣʜʘסʳ ʘʫʘ-ʨʘʡʳ 

ʞʘסʜʘʡʳʥʜʘסʳ װʣʢʝʥ ʘʡʳʨʤʘʰʳʣʳץʪʘʨ ᴅʩʝʨʽʥʝʥ ʩʦʨʪװʣʛʽʣʝʨʽʥʽש ʘʫʨʫʣʘʨ ʤʝʥ ʟʠʷʥ ʢʝʩʪʝʨ 

ʤʝʥ ʙʘʩץʘ ʞʘסʜʘʡʣʘʨסʘ ʪᴇʟʽʤʜʽʣʽʛʽ, ʙʠʦʣʦʛʠʷʣʳץ ʞᴅʥʝ ʰʘʨʫʘʰʳʣʳײץ ץʥʜʳ ʙʝʣʛʽʣʝʨʽ 

ʙʦʡʳʥʰʘ ʙʘʨʳʥʰʘ ʥʘץʪʳ ʙʘסʘʣʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʜʽ. 2023 ʞʳʣסʳ ʘʷʟʩʳʟ ʞʳʣʳ ʢװʟʜʽש 

ʩʦʟʳʣʫʳ ʘʫʨʫʣʘʨʜʳש ʪʦʣʳסʳʤʝʥ ʙʘʡץʘʣʫʳʥʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʜʽ, ʦʩʳסʘʥ ʦʨʘʡ 2022-2024 

ʞʳʣʜʘʨʳ ʪᴇʟʽʤʜʽ ʜʝʧ ʩʘʥʘʣסʘʥ ʢᴇʧʪʝʛʝʥ װʣʛʽʣʝʨ ʪᴇʤʝʥ ʞᴅʥʝ ʦʨʪʘʰʘ ʪᴇʟʽʤʜʽ ʪʦʧʪʘʨסʘ ᴇʪʪʽ.  

 ץʥʪʘײץʰʽʥ ʘװ ʳʣʜʘʨʳץʰʘ ʜʘץʜʘʡʳʥʜʘ ʙʘסʳʩʳ ʞʘסʩʪʽʢ-ʰʳװʪשʦ שʩʪʘʥʥʳץʘʟʘפ

 שʘ ʪᴅʫʝʣʩʽʟ ᴇʩʽʤʜʽʢʪʽסʜʘʡʣʘʨסʞʘ ץʣ ʘʫʨʫ ʞʳʣʜʳײʘʫʽʧʪʽ ʘʫʨʫ ʨʝʪʽʥʜʝ ʩʘʥʘʣʘʜʳ. ɹץ

ʚʝʛʝʪʘʮʠʷʩʳ ʩʦשʳʥʜʘ ʙʘʡץʘʣʘʜʳ, ʘʣ ʞʝʢʝʣʝʛʝʥ ʞʳʣʜʘʨʳ ʝʨʪʝ ʞᴅʥʝ ʪʝʟ ʪʘʨʘʣʳʧ, ʝʛʽʩʪʽʢʢʝ 

ʢᴇʧ ʟʠʷʥ ʢʝʣʪʽʨʝʜʽ. ʄײʥʜʘʡ ʞʘסʜʘʡʜʘ ᴇʥʽʤʜʽʣʽʢ ʤʝʥ ʜᴅʤʜʽʢ ʞᴅʥʝ ʪʘʫʘʨʣʳץ ʩʘʧʘʩʳ 

ʘʡʪʘʨʣʳץʪʘʡ ʪᴇʤʝʥʜʝʡʜʽ. ʆʩʳסʘʥ ʙʘʡʣʘʥʳʩʪʳ ʘײץʥʪʘץ ʘʫʨʫʳʥʘ ʪᴇʟʽʤʜʽ ʩʦʨʪʪʘʨʜʳ ʰʳסʘʨʫ 

ʙʦʡʳʥʰʘ ʩʝʣʝʢʮʠʷʣʳץ ʞײʤʳʩʪʘʨ ʘʨʪʫʜʘ. תʰ ʞʳʣ ʙʦʡʳ ʢʦʣʣʝʢʮʠʷʣʳץ ʪʘʥʘʧʪʘʨʜʘ 

ʟʝʨʪʪʝʣʛʝʥ 45 װʣʛʽʥʽש ʽʰʽʥʜʝ 15 װʣʛʽ ʘײץʥʪʘץ ʘʫʨʫʳʥʘ ʪᴇʟʽʤʜʽ ʙʦʣʳʧ ʰʳץʪʳ (2-ʢʝʩʪʝ). 
 

2 ï ʢʝʩʪʝ ï פʘʫʳʥʥʳש ʘʫʨʫʣʘʨסʘ ʪᴇʟʽʤʜʽʣʽʢ ʜᴅʨʝʞʝʩʽ (2022-2024ʞ.ʞ.) 

 

 ɹʘʢʪʝʨʠʦʟ ʌʫʟʘʨʠʦʟ ץʥʪʘײץʣʛʽ ʘʪʘʫʳ ʂʘʪʘʣʦʛ ˉ ɸת

2022 2023 2024 2022 2023 2024 2022 2023 2024 

1 2 3 4 5 6 7 8 9 10 11 

ʀʥʛʫʣʢʘ  7043 ʪ ʪ ᴅ ʪ ʦ ʪ ʪ ʪ ʪ 

ʖʞʘʥʢʘ  7049 ʪ ᴅ ʦ ʪ ᴅ ʪ ʪ ʪ ʪ 

ʆʩʝʥʴ  7051 ʪ ʪ ʪ ʪ ᴅ  ʪ ʪ ᴅ ʪ 

ɺʠʢʪʦʨʠʷ 7058 ʪ ʪ ᴅ ʪ ᴅ ʪ ʪ ʪ ʪ 

ɻʨʘʮʠʷ 7059 ʪ ʦ ᴅ ᴅ ʦ ᴅ ʪ ᴅ  ʪ 

ɼʫʤʢʘ 7060 ʪ ʪ ʪ ʪ ᴅ ʪ ʪ ʪ ʪ 

ɿʘʙʘʚʢʘ 7061 ᴅ ʞ ᴅ ᴅ ʦ ᴅ ʪ ʪ ʪ 

ɿʣʘʪʘ 7062 ʪ ʪ ʪ ʪ ᴅ  ʪ ʪ ʪ ʪ 

ʃʝʩʷ 7063 ʪ ʞ ᴅ ʪ ʪ ᴅ ʪ ᴅ  ʪ 

ʃʠʧʥʝʚʘ 7064 ᴅ ʞ ᴅ ᴅ ʦ ᴅ ʪ ᴅ ʪ 

ʍʦʨʪʠʮʘ 7065 ʪ ʪ ʪ ʪ ᴅ  ʪ ʪ ʪ ʪ 

Seikan ʚʨ3172 ʪ ʪ ᴅ ʪ ʪ ʪ ʪ ʞ ᴅ 

ʇʨʠʜʥʝʩʪʨʦʚʩʢʘʷ ʚʨ3297 ʪ ʪ ʪ ʪ ᴅ  ʪ ʪ ᴅ ʪ 

ɹʘʩʩʘʨʘʙʠʷ ʚʨ3298 ʪ ʪ ᴅ ʪ ᴅ  ʪ ʪ ʪ ʪ 

Afnan ʚʨ3318 ʪ ᴅ ʦ ʪ ʪ ʪ ʪ ʪ ʪ 

Payam ʚʨ3319 ʪ ʪ ᴅ ʪ ᴅ  ʪ ʪ ᴅ  ʪ 

Rawan ʚʨ3320 ʪ ʪ ʪ ʪ ʦ ᴅ ʪ ʪ ʪ 

Sembol ʚʨ3321 ʪ ʪ ʪ ʪ ʪ ʪ ʪ ʪ ʪ 

Shande ʚʨ3322 ʪ ᴅ ʦ ʪ ᴅ  ʪ ʪ ᴅ  ʪ 

Caramello F1 RS - ʪ ʪ ʪ ʪ ʪ ʪ ʪ ʪ ʪ 

Fastos F1 - ʪ ʪ ʪ ʪ ʪ ʪ ʪ ʪ ʪ 
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1 2 3 4 5 6 7 8 9 10 11 

ɻʠʙʨʠʜ 6 ʚʨ3324 ʪ ʪ ᴅ ʪ ᴅ  ʪ ʪ ᴅ  ʪ 

ɻʫʣʷʙʠ ʩʘʨʳ 3728 ᴅ ʞ ʦ ʪ ʦ ᴅ ʪ ʦ ʪ 

ʂʟʳʣ ʢʘʫʳʥ 3870 ᴅ ʞ ʦ ʪ ʦ ᴅ ʪ ᴅ  ʪ 

ʉʘʨʳ ʧʘʯʘʢ 62 ᴅ ʞ ʦ ʪ ʦ ᴅ ʪ ᴅ  ʪ 

ɻʫʨʙʝʢ ʘʣʘ 49 ᴅ ʞ ʦ ʪ ʦ ᴅ ʪ ᴅ  ʪ 

ʂʘʨʘʛʘʰ 35 ʪ ᴅ ʦ ʪ ᴅ  ʪ ʪ ʪ ʪ 

ʉʘʨʳ ʢʫʣʷʙʠ 69 ᴅ ʞ ʦ ʪ ᴅ  ʪ ʪ ᴅ  ʪ 

ɺʘʭʘʨʤʘʥ 67 ᴅ ʞ ʦ ʪ ᴅ  ʪ ʪ ᴅ  ʪ 

ʂʘʣʘʡʩʘʥ 3872 ʪ ᴅ ʦ ʪ ʦ ᴅ ʪ ᴅ  ʦ 

ʊʦʨʣʘʤʘ 3881 ᴅ ʞ ʦ ʪ ʦ ᴅ ʪ ᴅ  ʪ 

ʊʦʨʣʘʤʘ ɿʘʨʜ 3882 ᴅ ʞ ʦ ʪ ʦ ᴅ ʪ ᴅ  ʪ 

ʂʳʨʢʤʘ  6326 ᴅ ʞ ʦ ʪ ᴅ  ʪ ʪ ʪ ʪ 

ʂʘʨʘ ʛʫʣʷʙʠ 3179 ʪ ʪ ᴅ ʪ ᴅ  ʪ ʪ ʪ ʪ 

ɸʥʛʝʣʝʢʠ  3195 ʞ ʞ ʞ ʪ ʦ ᴅ ʪ ᴅ  ʪ 

ʉʘʨʳ ʊʦʨʣʘʤʘ 3214 ᴅ ʞ ʦ ʪ ʦ ᴅ ʪ ᴅ  ʪ 

Melon Birdie  red - ʪ ʪ ʪ ʪ ᴅ  ʪ ʪ ʪ ʪ 

Melon Sky Green - ʪ ʪ ʪ ʪ ᴅ  ʪ ʪ ʪ ʪ 

Melon Big Yellow - ʪ ʪ ʪ ʪ ᴅ  ʪ ʪ ʪ ʪ 

Sherlock Melon Seed - ʪ ʪ ʪ ʪ ᴅ  ʪ ʪ ᴅ  ʪ 

Sezam - ʪ ʪ ᴅ ʪ ᴅ  ʪ ʪ ᴅ  ʪ 

ɿʦʣʦʪʠʩʪʘʷ - ʪ ʪ ᴅ ʪ ʪ ᴅ ʪ ʪ ʪ 

ʃʘʜʘ - ʪ ʪ ʪ ʪ ᴅ  ʪ ʪ ʪ ʪ 

ʂʘʟʘʯʢʘ - ʪ ʪ ʪ ʪ ᴅ  ʪ ʪ ʪ ʪ 

ʂʦʣʭʦʟʥʠʮʘ - ʪ ʪ ᴅ ʪ ʦ ᴅ ʪ ʪ ʪ 

ɽʩʢʝʨʪʫ: ʪ ï ʪϺʟʽʤʜʽ (0 ï ʙʘʣʣ, ʞʘʧʳʨʘϨʪʘʨʳ ʩʘʫ);  ϸ ï ʘʫʨʫʜʳ ʘʟʜʘʧ ʞϰϨʪʳʨʘʜʳ (1 ïʙʘʣʣ, ʞʘ-

ʧʳʨʘϤʳʥʳϬ ı ʙϺʣʽʛʽ ʟʘϨʳʤʜʘʣϤʘʥ);   ʦ ï ʘʫʨʫʜʳ ʦʨʪʘʰʘ ʞϰϨʪʳʨʘʜʳ (2 ï ʙʘʣʣ, ʞʘʧʳʨʘϤʳʥʳϬ İ 

ʙϺʣʽʛʽ ʟʘϨʳʤʜʘʣϤʘʥ);   ʞ  ï ʘʫʨʫ ʞϰϨʪʳʨϤʳʰ (3 ï ʙʘʣʣ, ʞʘʧʳʨʘϨ ʙʝʪʽ ʪʦʣʳϤʳʤʝʥ ʟʘϨʳʤʜʘʣϤʘʥ). 

 

ʅʠʜʝʨʣʘʥʜʳʜʘʥ (4), ɾʘʧʦʥʠʷʜʘʥ (4), ʋʢʨʘʠʥʘʜʘʥ (3), ʈʝʩʝʡʜʝʥ (2) ʞᴅʥʝ ʙʘʩץʘ ʝʣ-

ʜʝʨʜʝʥ ʰʳץץʘʥ ʩʦʨʪʪʘʨ ʘײץʥʪʘץץʘ ʪᴇʟʽʤʜʽʣʽʛʽ ʙʦʡʳʥʰʘ ʝʨʝʢʰʝʣʝʥʜʽ. ɾʝʢʝʣʝʛʝʥ ʩʦʨʪװʣʛʽ-

ʣʝʨʽ ʘײץʥʪʘץץʘ ʪᴇʟʽʤʜʽʣʽʛʤʝʥ ץʘʪʘʨ ᴇʥʽʤʜʽʣʽʢʪʝʨʽ, ʞʝʤʽʩʪʝʨʽʥʜʝʛʽ ײץʨסʘץ ʟʘʪʪʘʨʳʥʳץ ,שʘʥʪ-

ʪʘʨʜʳש ʞᴅʥʝ ʜᴅʨʫʤʝʥʜʝʨʜʽײץ שʨʘʤʳʥʳש ʞʦסʘʨʳʣʳסʳ ץʘʩʠʝʪʪʝʨʽʥʝ ʠʝ ʙʦʣʜʳ. ʄʘʡʜʘ 

ʞʝʤʽʩʪʽʣʽʢ, ʞʝʤʽʩʪʝʨʽʥʜʝ ʪʳסʳʟ, ʢʝש, ʤʘʡʜʘ ײʷʰʳץʪʳ ʪʦʨʣʘʨʜʳש ʙʦʣʫʳ, ʞʝʤʽʩʪʝʨʽʥʽש 

ʞײʤʩʘסʳʥʳץ שʳʟʳʣ ʥʝʤʝʩʝ ץʳʟʳʣ-ʩʘʨʳ ʪװʩʪʽ ʙʦʣʫʳ ʙײʣ ʩʦʨʪʪʘʨʜʳש ʝʨʝʢʰʝʣʽʢʪʝʨʽ ʙʦʣʳʧ 

ʩʘʥʘʣʘʜʳ. תʣʛʽʣʝʨʜʽ ʘʫʨʫʣʘʨסʘ ʪᴇʟʽʤʜʽʣʽʛʽ ʙʦʡʳʥʰʘ ʙʘסʘʣʘʫʤʝʥ ץʘʪʘʨ ʦʣʘʨʜʳש ʘʨʘʩʳʥʘʥ 

ʞʦסʘʨʳ ᴇʥʽʤʜʽ, ʪʘʫʘʨʣʳ ᴇʥʽʤ ʤʝʥ ʘʫʜʘʥ ʙʽʨʣʽʛʽʥʝ ʰʘץץʘʥʜʘ ײץʨסʘץ ʟʘʪʪʘʨʜʳש ʙʘʨʳʥʰʘ ʢᴇʧ 

ʤᴇʣʰʝʨʽʥ ʙʝʨʝʪʽʥʜʝʨʽʥ ʙʝʣʛʽʣʝʫʛʝ ʜʝ ʥʘʟʘʨ ʘʫʜʘʨʳʣʜʳ.  

ɹʘʨʣʳץ ʩʦʨʪװʣʛʽʣʝʨ ʙʦʡʳʥʰʘ ʦʨʪʘʰʘ ᴇʥʽʤʜʽʣʽʢ 2022 ʞʳʣʳ ï 20,9 ʪ/ʛʘ, 2023 ʞʳʣʳ ï 

16,1 ʪ/ʛʘ ʞᴅʥʝ 2024 ʞʳʣʳ 18,9 ʪ/ʛʘ ʙʦʣʜʳ. ʄײʥʜʘ ʪװʨʣʽ ʩʦʨʪʪʘʨסʘ 2022 ʞᴅʥʝ 2023 

ʞʳʣʜʘʨʜʘסʳ ʢʣʠʤʘʪʪʳץ ʞʘסʜʘʡʣʘʨסʘ ʪװʨʣʽʰʝ ᴅʩʝʨ ʝʪʪʽ. ʄʳʩʘʣʳ, Caramello F1 RS 2022 

ʞʳʣʳ 28,5 ʪ/ʛʘ, ʘʣ 2023 ʞʳʣʳ 14,7 ʪ/ʛʘ ᴇʥʽʤ ʙʝʨʜʽ, ʷסʥʠ ᴇʥʤʜʽʣʽʢ ʪʽʧʪʽ 2 ʝʩʝʜʝʡ ʪᴇʤʝʥʜʝʜʽ. 

Fastos F1 ʩʦʨʪװʣʛʽʩʽʥʜʝ - 26,6 ʪ/ʛʘ-ʜʘʥ 15,0 ʪ/ʛʘ ʜʝʡʽʥ, ʷסʥʠ 1,7 ʝʩʝ ʪᴇʤʝʥʜʝʜʽ. ʂʝʡʙʽʨ 2022 

ʞʳʣʳ ʪᴇʤʝʥ ᴇʥʽʤʜʽʣʽʢ ʢᴇʨʩʝʪʢʝʥ װʣʛʽʣʝʨ 2023 ʞʳʣʳ ʘʨʪʳץ ᴇʥʽʤ ʙʝʨʜʽ. ʄʳʩʘʣʳ,  Melon 

Big Yellow 2022 ʞʳʣʳ 16,3 ʪ/ʛʘ ʙʝʨʩʝ, ʘʣ 2023 ʞʳʣʳ 16,9 ʪ/ʛʘ ᴇʥʽʤ ʙʝʨʜʽ (3-ʢʝʩʪʝ).  

ʂʣʠʤʘʪ ʞʘסʜʘʡʣʘʨʳʥʘ ץʘʨʘʤʘʩʪʘʥ ʃʘʜʘ װʣʛʽʩʽ 2022 ʞᴅʥʝ 2023 ʞʳʣʜʘʨʳ ʩᴅʡʢʝʩʽʥʰʝ 

27,5 ʞᴅʥʝ 25,6 ʪ/ʛʘ, Melon Big Yellow ʝʢʽ ʞʳʣʳ ʜʘ 18,6 ʪ/ʛʘ, ʍʦʨʪʠʮʘ ʩᴅʡʢʝʩʽʥʰʝ 21,2 ʞᴅʥʝ 

19,6 ʪ/ʛʘ ᴇʥʽʤ ʙʝʨʽʧ, ʪײʨʘץʪʳ ᴇʥʽʤʜʽʣʽʢʪʽ ʢᴇʨʩʝʪʪʽ. ʆʩʳ ʩʦʨʪװʣʛʽʣʝʨ ץʘʨץʳʥʜʳ ʪʠʧʪʝʛʽ 

ʢʝʧʽʣʜʽ ᴇʥʽʤ ʙʝʨʝʪʽʥ ʩʦʨʪʪʘʨ ʢᴇʙʝʡʪʫ װʰʽʥ ʘʥʘʣʳץ ʬʦʨʤʘʣʘʨ ʙʦʣʫʳ ʤװʤʢʽʥ. 

ʊʘʫʘʨʣʳ ʞʝʤʽʩʪʝʨʜʽש ʰʳסʳʤʜʳʣʳסʳ ʤʘשʳʟʜʳ ʢᴇʨʩʝʪʢʽʰ ʙʦʣסʘʥʳʤʝʥ, ʢᴇʣʝʤ 

ʙʽʨʣʽʛʽʥ ʰʘץץʘʥʜʘסʳ ײץʨסʘץ ʟʘʪʪʘʨʜʳש ʤᴇʣʰʝʨʽ ʦʜʘʥ ʜʘ ʤʘשʳʟʜʳ ʢᴇʨʩʝʪʢʽʰ ʙʦʣʳʧ 

ʩʘʥʘʣʘʜʳ. 
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3-ʢʝʩʪʝ ï פʘʫʳʥʥʳש ʪʘʫʘʨʣʳ ʞʝʤʽʩʪʝʨʽ ʤʝʥ ײץʨסʘץ ʟʘʪʪʘʨ ᴇʥʽʤʜʽʣʽʛʽ 

  

ʉʦʨʪװʣʛʽʥʽש ʘʪʘʫʳ ʂʘʪʘʣʦʛ ˉ ᴆʥʽʤʜʽʣʽʢ, ʪ/ʛʘ 

ʪʘʫʘʨʣʳ ʞʝʤʽʩʪʝʨ ײץʨסʘץ ʟʘʪʪʘʨ 

2022 2023 2024 ʦʨʪ. 2022 2023 2024 ʦʨʪ. 

ʆʩʝʥʴ  7051 22,5 15,2 18,7 18,8 2,1 1,8 2,0 1,9 

ɼʫʤʢʘ 7060 19,3 14,5 20,0 17,9 2,2 1,7 2,3 2,0 

ɿʣʘʪʘ 7062 25,6 15,3 24,5 21,8 3,2 2,0 2,9 2,7 

ʍʦʨʪʠʮʘ 7065 21,2 19,6 21,5 20,8 2,8 2,7 3,0 2,8 

Rawan ʚʨ3320 24,6 16,0 25,3 22,0 3,0 1,9 3,0 2,6 

Sembol ʚʨ3321 20,5 18,6 19,5 19,5 2,6 2,5 2,5 2,5 

Caramello F1 RS - 28,5 14,7 15,0 19,4 2,9 1,7 1,9 2,1 

Fastos F1 - 26,6 15,0 20,1 20,5 3,0 1,9 2,5 2,4 

Melon Birdie  red - 16,3 16,9 17,0 16,4 2,2 2,3 2,4 2,3 

Melon Sky Green - 19,2 16,8 19,5 18,5 2,5 2,3 2,7 2,5 

Melon Big Yellow - 18,6 18,5 19,0 18,7 2,3 2,7 2,7 2,6 

Sherlock Melon Seed - 25,2 22,5 20,3 22,6 3,1 3,0 2,8 2,9 

ʃʘʜʘ - 27,5 25,6 28,3 27,1 3,4 3,6 3,9 3,6 

ʂʘʟʘʯʢʘ - 17,9 13,5 15,5 15,6 2,2 1,7 1,9 1,9 

ʀʣʠʡʩʢʘʷ St - 17.0 15.4 16.5 16.3 2.1 1.9 2.0 2.0 

ʂʦʣʭʦʟʥʠʮʘ St  15,5 13,5 15,0 14,2 2,0 1,9 2,1 1,9 

 

ɹײʣ ʢᴇʨʩʝʪʢʽʰ ᴇʥʽʤʜʽʣʽʢʧʝʥ סʘʥʘ ʝʤʝʩ, ʩʦʥʜʘʡ-ʘץ ᴇʥʽʤ ʩʘʧʘʩʳʤʝʥ ʜʝ ʙʘʡʣʘʥʳʩʪʳ. 

2022 ʞʳʣʳ ʙʘʨʣʳװ ץʣʛʽʣʝʨ ʙʦʡʳʥʰʘ ײץʨסʘץ ʟʘʪʪʘʨʜʳש ʦʨʪʘʰʘ ᴇʥʽʤʜʽʣʽʛʽ ï 2,5 ʪ/ʛʘ, 2023 

ʞʳʣʳ ï 2,0 ʪ/ʛʘ ʞᴅʥʝ 2024 ʞʳʣʳ ï 2,3 ʪ/ʛʘ ʙʦʣʜʳ. 

ʊʘʫʘʨʣʳ ʞʝʤʽʩʪʝʨʜʽש ᴇʥʽʤʜʽʣʽʛʽ ʤʝʥ ײץʨסʘץ ʟʘʪʪʘʨʜʳש ᴇʥʽʤʜʽʣʽʛʽ ʘʨʘʩʳʥʜʘסʳ ʪʝʧʝ-

ʪʝשʜʽʣʽʢ ʢʦʵʬʬʠʮʠʝʥʪʽ ʞʳʣʜʘʨסʘ ʙʘʡʣʘʥʳʩʪʳ 0,79-0,89 ײץʨʘʡʜʳ. ɹײʣ ʞʝʨʜʝ, Melon Big 

Yellow ʩʦʨʪװʣʛʽʩʽʥʜʝ ʪʘʫʘʨʣʳ ʞʝʤʽʩʪʝʨʜʽש ᴇʥʽʤʜʽʣʽʛʽ 2022 ʞʳʣʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ 2023 

ʞʳʣʳ ʙʽʨʰʘʤʘ ʪᴇʤʝʥʜʝʛʝʥʜʽʛʽʥ, ײץʨסʘץ ʟʘʪʪʘʨ ᴇʥʽʤʜʽʣʽʛʽʥʽ2022 ש ʞʳʣסʳ 2,3 ʪ/ʛʘ-ʜʘʥ 2023 

ʞʳʣʳ 2,7 ʪ/ʛʘ-סʘ, ʷסʥʠ 0,4 ʪ/ʛʘ ʘʨʪץʘʥʜʳסʳʥ ʘʪʘʧ ʢʝʪʫ ʢʝʨʝʢ. ʆʩʳסʘʥ ץײʩʘʩ ʥᴅʪʠʞʝʣʝʨ ʃʘʜʘ 

ʩʦʨʪװʣʛʽʩʽʥʜʝ ʜʝ ʙʘʡץʘʣʜʳ. פʘʫʳʥʥʳש ʪװʨʣʽ ʩʦʨʪװʣʛʽʣʝʨʽʥʝ ʞװʨʛʽʟʽʣʛʝʥ ʭʠʤʠʷʳץ 

ʪʘʣʜʘʫʣʘʨ ʥᴅʪʠʞʝʩʽʥʜʝ (4-ʢʝʩʪʝ), ᴇʥʽʤʜʽʣʽʢʪʝʥ ʙᴇʣʝʢ ʞʝʤʽʩʪʝʨʜʝʛʽ ײץʨסʘץ ʟʘʪ ʤᴇʣʰʝʨʣʝʨʽ 

ʞʳʣʜʘʨ ʙʦʡʳʥʰʘ ʘʫʳʪץʳʧ ʦʪʳʨʜʳ. ʆʨʪʘʰʘ ʘʣסʘʥʜʘ ʦʣʘʨʜʳש ʤᴇʣʰʝʨʽ 2022 ʞʳʣʳ ï 

11,2%; 2023 ʞʳʣʳ ï 11,9% ʞᴅʥʝ 2024 ʞʳʣʳ 11,9% ʙʦʣʜʳ. 
 

4-ʢʝʩʪʝ ï פʘʫʳʥ ʩʦʨʪװʣʛʽʣʝʨʽʥʝ ʞװʨʛʽʟʽʣʛʝʥ ʙʠʦʭʠʤʠʷʣʳץ ʪʘʣʜʘʫ ʥᴅʪʠʞʝʣʝʨʽ  

 

ʉʦʨʪװʣʛʽ ʘʪʘʫʳ ʂʘʪʘʣʦʛ ˉ 

 % ,ʟʘʪʪʘʨ ץʘסʨײפ

ɾʘʣʧʳ 

 %,ʘʥʪץ

ʄʦʥʦ 

ʘʥʪʪʘʨץ

, 

%; 

ʉ 

ʜᴅʨʫʤʝ

ʥʽ, ʤ/ʛ% 

2022 2023 2024 
ʆʨʪʘ

ʰʘ 

1 2 3 4 5 6 7 8 9 

ʆʩʝʥʴ  7051 9,2 10,5 9,5 9,7 6,6 3,4 12,2 

ɼʫʤʢʘ 7060 11,3 11,7 11,5 11,5 7,9 3,8 21,5 

ɿʣʘʪʘ 7062 12,5 13,0 11,8 12,4 8,6 3,9 23,7 

ʍʦʨʪʠʮʘ 7065 13,2 13,7 13,9 13,4 9,0 3,9 30,4 

Rawan ʚʨ3320 12,2 11,8 13,6 12,5 8,7 3,5 28,2 

Sembol ʚʨ3321 12,7 13,4 12,8 13,0 8,5 3,7 34,5 

Caramello F1 RS - 10,2 11,5 12,6 11,9 8,0 3,2 31,2 

Fastos F1 - 11,3 12,6 12,5 12,0 7,0 3,5 27,5 

Melon Birdie  red - 13,5 13,6 14,1 13,7 9,5 4,1 19,2 

Melon Sky Green - 13,0 13,7 14,2 13,6 9,4 3,9 21,1 
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1 2 3 4 5 6 7 8 9 

Melon Big Yellow - 12,3 14,5 14,2 13,6 9,0 3,6 25,5 

Sherlock Melon Seed - 12,3 13,3 13,7 13,1 7,7 2,6 36,2 

ʃʘʜʘ - 12,4 14,0 13,7 13,3 9,9 4,4 31,0 

ʂʘʟʘʯʢʘ - 12,3 12,5 11,5 12,1 8,0 3,6 24,5 

ʀʣʠʡʩʢʘʷ St - 12,2 12,3 12,1 12,2 8,5 3,1 15,5 

ʂʦʣʭʦʟʥʠʮʘ St  12,9 14,0 14,0 13,6 9,4 4,0 26,3 

 

ɹײʣ ʞʝʨʜʝ ʢʝʰ ʤʝʨʟʽʤʜʝ ʧʽʩʝʪʽʥ ʩʦʨʪװʣʛʽʣʝʨʽʥʽש ʞʝʤʽʩʪʝʨʽʥʜʝ 2022 ʞʳʣʳ 2023 

ʞʳʣסʘ ץʘʨʘסʘʥʜʘ ײץʨסʘץ ʟʘʪʪʘʨ ʘʟ ʞʠʥʘץʪʘʣסʘʥ, ʘʣ ʝʨʪʝ ʤʝʨʟʽʤʜʝ ʧʽʩʝʪʽʥ ʩʦʨʪװʣʛʽʣʝʨʜʝ 

2022 ʞʳʣʳ 2023 ʞʳʣʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ ײץʨסʘץ ʟʘʪʪʘʨ ʢᴇʧ ʞʠʥʘץʪʘʣסʘʥ.  

 ʦʣʘʡʣʳ 2022 ʞʳʣʳ ʦʨʪʘʰʘ 20,9 ʪ/ʛʘ ᴇʥʽʤʜʽʣʽʢ ʢʝʟʽʥʜʝ ʚʘʨʠʘʮʠʷ ʢʦʵʬʬʠʮʠʝʥʪʽ (V)פ

35,6%-ʜʳ, ʘʣ ץʦʣʘʡʩʳʟ 2023 ʞʳʣʳ ʦʨʪʘʰʘ 16,1 ʪ/ʛʘ ᴇʥʽʤʜʽʣʽʢ ʢʝʟʽʥʜʝ ï 47,5%-ʜʳ ײץʨʘʜʳ. 

ɺʘʨʠʘʮʠʷ ʢʦʵʬʬʠʮʠʝʥʪʽʥʽש ʤײʥʜʘʡ ʢᴇʨʩʝʪʢʽʰʪʝʨʽ ʙʠʦʣʦʛʠʷʣʳץ ʤʘʪʝʨʠʘʣʜʘʨʜʳש ᴅʨ ʪװʨʣʽ 

ʝʢʝʥʜʽʛʽʥ ʢᴇʨʩʝʪʝʜʽ. ɹʽʨʪʝʢʪʽ ʤʘʪʝʨʠʘʣʜʘ ʚʘʨʠʘʮʠʷ ʢʦʵʬʬʠʮʠʝʥʪʽ 5-10% ʰʘʤʘʩʳʥʜʘ 

ʙʦʣʘʜʳ. ɹײʜʘʥ ʙᴇʣʝʢ ץʦʣʘʡʩʳʟ ʞʳʣʜʘʨʳ ʙײʣ ʢᴇʨʩʝʪʢʽʰ ᴇʩʝʜʽ. ײפʨסʘץ ʟʘʪʪʘʨ ᴇʥʽʤʜʽʣʽʛʽ 

ʚʘʨʠʘʮʠʷʩʳ ʢʦʵʬʬʠʮʠʝʥʪʽ ʜʝ ʦʩʳסʘʥ ץײʩʘʩ: 2022 ʞʳʣʳ V = 33,5 %, 2023 ʞʳʣʳ ï 46,9 %. 

ʩʦʥʳʤʝʥ ʙʽʨʛʝ ץʦʣʘʡʩʳʟ ʞʳʣʜʘʨʜʘסʳ ײץʨסʘץ ʟʘʪʪʘʨ ʚʘʨʠʘʮʠʷʩʳ ʢʦʵʬʬʠʮʠʝʥʪʽ ʙʽʨʰʘʤʘ 

ʪᴇʤʝʥʜʝʡʜʽ: 2022 ʞʳʣʳ ï 22,2 %, ʘʣ 2023 ʞʳʣʳ ï 21,7 %, ײץʨסʘץ ʟʘʪʪʘʨʜʳש ʦʨʪʘʰʘ  

ʤᴇʣʰʝʨʽ ʪײʨʘץʪʳ ʙʦʣʳʧ ץʘʣʘʜʳ. ʂʦʵʬʠʮʠʝʥʪʪʝʨ ʤᴅʣʽʤʝʪʪʝʨʽ ʙʦʡʳʥʰʘ ᴇʥʽʤʜʽʣʽʢ 

ʢᴇʨʩʝʪʢʽʰʪʝʨʽ ʪᴇʪʝʥʰʝ ʚʘʨʠʙʝʣʜʽ. פʦʣʘʡʩʳʟ ʞʳʣʜʘʨʜʘסʳ ʚʘʨʠʘʮʠʷ ʢʦʵʬʬʠʮʠʝʥʪʽʥʽש 

ʘʨʪʫʳ, ʪʘʙʠסʠ ʽʨʽʢʪʝʫʣʝʨʜʽ ץʦʣʘʡʩʳʟ ʞʳʣʜʘʨʳ ʞװʨʛʽʟʫʜʽש ʪʠʽʤʜʽ ʝʢʝʥʜʽʛʽʥ ʙʽʣʜʽʨʝʜʽ.  

ɾʝʤʽʩʪʝʨʜʝʛʽ ײץʨסʘץ ʟʘʪʪʘʨ ʤᴇʣʰʝʨʽ ʚʘʨʠʘʮʠʷʩʳ ʜʘ װʣʢʝʥ, ʘʣʘʡʜʘ ʦʣ ʩʳʨʪץʳ 

ʞʘסʜʘʡʣʘʨʜʳש ᴅʩʝʨʽʥʝʥ ᴇʟʛʝʨʤʝʡʜʽ, ʙײʣ ʦʩʳ ʢᴇʨʩʝʪʢʽʰʢʝ ʪץײʳʤץʫʘʣʘʫ ʬʘʢʪʦʨʣʘʨʳʥʳש 

ʢᴇʧ ᴅʩʝʨ ʝʪʝʪʽʥʜʽʛʽʥ ʢᴇʨʩʝʪʝʜʽ. 

 :ʦʨʳʪʳʥʜʳפ

1. ɾװʨʛʽʟʽʣʛʝʥ ʟʝʨʪʪʝʫʣʝʨʜʽש ʥᴅʪʠʞʝʩʽʥʜʝ ʙʘʨʳʥʰʘ ʞʦסʘʨʳ ᴇʥʽʤʜʽ, ʝʨʪʝ ʧʽʩʝʪʽʥ 

ʬʦʨʤʘʣʘʨ, ʩʦʥʜʘʡ-ʘץ ᴇʩʽʨʫ ʞʘסʜʘʡʣʘʨʳʥʘ ʪᴅʫʝʣʩʽʟ, ᴇʟʽʥʽש ᴇʥʽʤʜʽʣʽʛʽʥ, ʘʫʨʫʣʘʨסʘ 

ʪᴇʟʽʤʜʽʣʽʛʽʥ ʞᴅʥʝ ʙʘʩץʘ ʜʘ ʙʝʣʛʽʣʝʨʽʥ ʩʘץʪʘʧ ץʘʣʘʪʳʥ ʩʦʨʪװʣʛʽʣʝʨ ʘʥʳץʪʘʣʜʳ. 

2. ʂʣʠʤʘʪʪʳץ ʞʘסʜʘʡʣʘʨ ʩʦʨʪװʣʛʽʣʝʨʽʥʽש ᴇʥʽʤʜʽʣʽʛʝʥ ʘʡʪʘʨʣʳץʪʘʡ, ʘʣ ʞʝʤʽʩʪʝʨʜʝʛʽ 

 .ʟʘʪʪʘʨ ʤᴇʣʰʝʨʽʥʝ ʘʟʜʘʧ ᴅʩʝʨ ʝʪʝʜʽ ץʘסʨײץ

 ʚʘʨʠʘʮʠʷ ʢʦʵʬʬʠʮʠʝʥʪʽ ʘʨʪʘʜʳ שʦʣʘʡʩʳʟ ʞʳʣʜʘʨʳ ᴇʥʽʤʜʽʣʽʢʪʽץ ʘʫʳʥʜʳ ᴇʩʽʨʫʛʝפ .3

ʞᴅʥʝ ץʦʣʘʡʣʳ ʞʳʣʜʘʨʳ ʪᴇʤʝʥʜʝʡʜʽ. ɯʨʽʢʪʝʫʜʽ ץʦʣʘʡʩʳʟ ʞʳʣʜʘʨʳ ʞװʨʛʽʟʛʝʥ ʪʠʽʤʜʽ. 

4. ɺʘʨʠʘʮʠʷ ʢʦʵʬʬʠʮʠʝʥʪʽʥʽװ שʣʢʝʥ ʘʫʳʪץʫʰʳʣʳסʳ ʙʠʦʣʦʛʠʷʣʳץ ʤʘʪʝʨʠʘʣʜʳש ʢᴇʧ 

ʪװʨʣʽʣʽʛʽʥ ʜᴅʣʝʣʜʝʡʜʽ. 

5. ɹʠʦʣʦʛʠʷʣʳץ ʰʘʨʫʘʰʳʣʳײץ-ץʥʜʳ ʙʝʣʛʽʣʝʨʽ ʙʦʡʳʥʰʘ ʞװʨʛʽʟʽʣʛʝʥ ʙʘסʘʣʘʫʣʘʨ 

ʤʝʥ ʙʠʦʭʠʤʠʷʣʳץ ʪʘʣʜʘʫ ʝʨʝʢʰʝʣʝʥʛʝʥ װʣʛʽʣʝʨʜʽ ץʘʫʳʥ ʩʝʣʝʢʮʠʷʩʳʥʜʘ ʘʣסʘ ץʦʡʳʣסʘʥ 

ʤʘץʩʘʪʪʘʨסʘ ʙʘʡʣʘʥʳʩʪʳ ʙʘʩʪʘʧץʳ ʤʘʪʝʨʠʘʣ ʨʝʪʽʥʜʝ ʧʘʡʜʘʣʘʥʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʜʽ. 

 ʩʪʘʥʜʘץʘʟʘפʤʳʩʪʘʨʳ BR22885335 çײʳʣʳʤʠ-ʟʝʨʪʪʝʫ ʞנ :ʘʨʞʳʣʘʥʜʳʨʫ ʢᴇʟʽפ

ʢʘʨʪʦʧ, ʢᴇʢᴇʥʽʩ ʞᴅʥʝ ʙʘץʰʘ ʰʘʨʫʘʰʳʣʳץʪʘʨʳʥʳש ʪײʨʘץʪʳ ʜʘʤʫʳʥ ʩʝʣʝʢʮʠʷ, ʪץײʳʤ 

ʰʘʨʫʘʰʳʣʳסʳ, ʙʠʦʪʝʭʥʦʣʦʛʠʷ ʞᴅʥʝ ʠʥʥʦʚʘʮʠʷʣʳץ ʘʛʨʦʪʝʭʥʦʣʦʛʠʷʣʘʨ ʥʝʛʽʟʽʥʜʝ 

 ʜʘʨʣʘʤʘסʙʘ ץʳʣʳʤʠ-ʪʝʭʥʠʢʘʣʳס ʳסʳʨʳʙʳʥʜʘץʘʤʪʘʤʘʩʳʟ ʝʪʫè (2024-2026 ʞʞ.) ʪʘץ

ʘʷʩʳʥʜʘ ʞװʨʛʽʟʽʣʜʽ. 
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ɸʥʦʪʘʮʠʷ. 2022-2024 ʛʛ. ɺ ʢʦʣʣʝʢʮʠʦʥʥʦʤ ʧʠʪʦʤʥʠʢʝ ʦʮʝʥʝʥʦ 45 ʩʦʨʪʦʚ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭʩʷ ʢʦʤʧʣʝʢʩʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʦʪʜʝʣʴʥʳʤ ʟʘʙʦʣʝʚʘʥʠʷʤ. ɺ 
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ʪʘʢʞʝ ʩʦʨʪʘ, ʩʦʭʨʘʥʷʶʱʠʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ, ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʙʦʣʝʟʥʷʤ ʠ ʜʨʫʛʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʫʩʣʦʚʠʡ ʚʳʨʘʱʠʚʘʥʠʷ. ʇʨʠ ʦʮʝʥʢʝ ʩʦʨʪʦʚ ʜʳʥʠ ʦʩʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ ʦʙʨʘʱʘʶʪ ʥʘ 

ʠʭ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʙʦʣʝʟʥʷʤ, ʘ ʪʘʢʞʝ ʙʳʩʪʨʦʪʫ ʩʦʟʨʝʚʘʥʠʷ, ʫʨʦʞʘʡʥʦʩʪʴ ʠ ʚʳʩʦʢʦʝ ʢʘʯʝʩʪʚʦ 

ʧʣʦʜʦʚ. ʉʦʦʙʱʘʝʪʩʷ, ʯʪʦ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʰʘʶʪ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʩʦʨʪʦʚ ʠ 

ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʚʣʠʷʶʪ ʥʘ ʢʦʣʠʯʝʩʪʚʦ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʚ ʧʣʦʜʘʭ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʢʦʵʬʬʠʮʠʝʥʪ 
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ʚʘʨʠʘʮʠʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʝ ʜʣʷ ʚʳʨʘʱʠʚʘʥʠʷ ʜʳʥʠ ʛʦʜʳ ʠ 

ʩʥʠʞʘʝʪʩʷ ʚ ʙʣʘʛʦʧʨʠʷʪʥʳʝ. ʆʪʙʦʨ ʣʫʯʰʝ ʧʨʦʚʦʜʠʪʴ ʚ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʝ ʛʦʜʳ. ʅʘʣʠʯʠʝ ʙʦʣʴʰʦʛʦ 

ʦʪʢʣʦʥʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʘʨʠʘʮʠʠ ʜʦʢʘʟʳʚʘʝʪ ʙʦʣʴʰʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ. 

ɺ ʦʜʥʦʨʦʜʥʦʤ ʤʘʪʝʨʠʘʣʝ ʢʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ ʩʦʩʪʘʚʣʷʣ ʦʢʦʣʦ 5-10%, ʧʨʠʯʝʤ ʥʘʙʣʶʜʘʣʦʩʴ 

ʫʚʝʣʠʯʝʥʠʝ ʵʪʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʚ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʝ ʛʦʜʳ. ʂʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ ʚʳʭʦʜʘ ʩʫʭʦʛʦ 

ʚʝʱʝʩʪʚʘ ʙʳʣ ʘʥʘʣʦʛʠʯʥʳʤ: V = 33,5% ʚ 2022 ʛʦʜʫ, 46,9% ʚ 2023 ʛʦʜʫ. ʧʨʠ ʵʪʦʤ ʢʦʵʬʬʠʮʠʝʥʪ 

ʚʘʨʠʘʮʠʠ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʚ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʝ ʛʦʜʳ ʥʝʩʢʦʣʴʢʦ ʩʥʠʟʠʣʩʷ: ʚ 2022 ʛ. - 22,2%, ʘ ʚ 2023 

ʛ. - 21,7%, ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʨʝʜʥʝʝ ʢʦʣʠʯʝʩʪʚʦ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʦʩʪʘʝʪʩʷ ʩʪʘʙʠʣʴʥʳʤ. ʆʙʨʘʟʮʳ, 

ʚʳʜʝʣʝʥʥʳʝ ʧʨʠ ʦʮʝʥʢʝ ʠ ʙʠʦʭʠʤʠʯʝʩʢʦʤ ʘʥʘʣʠʟʝ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʮʝʥʥʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ, ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʠʩʭʦʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ ʩʚʷʟʠ ʩ ʮʝʣʷʤʠ, 

ʧʦʩʪʘʚʣʝʥʥʳʤʠ ʧʨʠ ʩʝʣʝʢʮʠʠ ʜʳʥʴ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʳʥʷ, ʛʠʙʨʠʜ, ʮʚʝʪʦʢ, ʧʣʦʜ, ʩʧʝʣʦʩʪʴ, ʦʙʨʘʟʝʮ, ʩʫʭʦʝ ʚʝʱʝʩʪʚʦ, 

ʩʘʭʘʨʠʩʪʦʩʪʴ. 

  

RESULTS OF ASSESSMENT OF STARTING MATERIAL OF MELONS FOR 
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Annotation. 2022-2024 The collection nursery has evaluated 45 varieties characterized by 

complex resistance and resistance to individual diseases. As a result of the research, the most productive, 

early-ripening forms were identified, as well as varieties that retain productivity, disease resistance and 

other characteristics, regardless of growing conditions. It has been established that the coefficient of 

variation in productivity increases in years unfavorable for melon cultivation and decreases in favorable 

years. The presence of a large deviation in the coefficient of variation proves the great diversity of 

biological material. In homogeneous material, the coefficient of variation was about 5-10%, and an 

increase in this indicator was observed in unfavorable years. The coefficient of variation in dry matter 

yield was similar: V = 33.5% in 2022, 46.9% in 2023. At the same time, the coefficient of variation of dry 

matter in unfavorable years decreased slightly: in 2022 - 22.2%, and in 2023 - 21.7%, it was found that 

the average amount of dry matter remains stable. Samples isolated during the assessment and biochemical 

analysis of biological economically valuable indicators are recommended to be used as source material in 

connection with the goals set for the selection of melons. 

Keywords: ʤelon, hybrid, flower, fruit, ripeness, sample, dry matter, sugar content. 
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çɾ.ɾʠʝʤʙʘʝʚ ʘʪʳʥʜʘϤʳ ϧʘʟʘϨ Ϻʩʽʤʜʽʢ ϨʦʨϤʘʫ ʞϸʥʝ ʢʘʨʘʥʪʠʥ Ϥʳʣʳʤʠ ʟʝʨʪʪʝʫ ʠʥʩʪʠʪʫʪʳè 

ɾʐʉ, ɸʣʤʘʪʳ Ϩ., ϧʘʟʘϨʩʪʘʥ 

 

ɸשʜʘʪʧʘ: ʄʘץʘʣʘʜʘ ʢװʟʜʽʢ ʙʠʜʘʡ ʝʛʽʩʪʽʢʪʝʨʽʥʝ ʚʝʛʝʪʘʮʠʷʣʳץ ʢʝʟʝשʜʝ ʪʦʧʳʨʘץ ץʘʟʫ ʞᴅʥʝ 

ʩʘʥʘץ ʞװʨʛʽʟʫ ʥᴅʪʠʞʝʩʽʥʜʝ 16 ʟʠʷʥʢʝʩʪʽש ʪװʨʽ ʘʥʳץʪʘʣʜʳ. ʉᴅʫʽʨ ʘʡʳʥʜʘ ʝʛʽʩʪʽʢ ʘʣץʘʙʳʥʜʘסʳ 

ʙʠʜʘʡ ʜʘϨʳʣʳʥʳϬ ʪϮʧʪʝʥʫ ʬʘʟʘʣʘʨʳʥʘ ʤʦʥʠʪʦʨʠʥʛ ʞϮʨʛʽʟʫ ʙʘʨʳʩʳʥʜʘ  ʘʩʪʳץʪʳש ʩװʣʽʢʰʝ 

 ʪʘʨʘʣʫʳ ʝʨʝʩʝʢʪʝʨ ʩʘʥʳ 1 ʤĮ-ʛʝ 10-11 ʜʘʥʘ (.Oulema melanopus L)  (ʳʟʳʣʢʝʫʜʝʣʽץ) שʳʟʳʥʳשʦץ

ʞʝʪʪʽ, ʘʣ ʟʠʷʥʜʳ ʙʘץʘʰʳץ ץʘʥʜʘʣʘ (Eurygaster integriceps Put.) 0,9 ʜʘʥʘ/ʤĮ ײץʨʘʜʳ, ʙײʣ 

ʝʨʝʩʝʢʪʝʨʜʽש ʩʘʥʳ ʕɿʐ-ʥʝ ʞʘץʳʥʜʘסʘʥʳʥ ʢᴇʨʩʝʪʪʽ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʙʠʜʘʡʜʳש ʪװʪʽʢʢʝ ʰʳסʫ ï 

ʤʘʩʘץʪʘʥʫ ʢʝʟʝשʽʥʜʝ, ʚʠʟʫʘʣʜʳ ʪʝʢʩʝʨʫʜʝ ᴅʨ ʩʘʙʘץʪʘ 8-9 ʝʨʝʩʝʢ ʘʩʪʳץ ʙʽʪʝʩʽ (ʕɿʐ 8-10 

ʜʘʥʘ/ʩʘʙʘץ) ʞᴅʥʝ ʤʘʩʘץʪʘ 5-7 ʘʩʪʳץ ʙʠʪʽ (ʕɿʐ 5-10 ʜʘʥʘ/ʤʘʩʘץ) ʙʘʡץʘʣʜʳ. ɸʪʘʣסʘʥ ʟʠʷʥʢʝʩʪʝʨʛʝ 

 ʤʳʩʪʘʨʳײʨʢʫ ʞװʧʨʝʧʘʨʘʪʪʘʨʤʝʥ ʙ ץʦʣʜʘʥʘ ʦʪʳʨʳʧ ʙʠʦʣʦʛʠʷʣʳץ ʰʫ ʘʧʘʨʘʪʳʥײ ʳʰʩʳʟץʰײ ʘʨʩʳץ

ʦש ʥᴅʪʠʞʝ ʙʝʨʜʽ. 

ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ ʢᴇʨʩʝʪʢʝʥʜʝʡ, ʵʢʦʣʦʛʠʷʣʳץ ʪײʨסʳʜʘʥ ʙʠʦʣʦʛʠʷʣʳץ ʧʨʝʧʘʨʘʪʪʘʨʜʳ 

 .ʧʘʣ ʝʪʝʜʽץʘ ʳסʢʪʝʤʝʥʽ ʘʟʘʡʪʫװʘ ʧʝʩʪʠʮʠʜʪʽʢ ʞסʘʥ ʦʨʪʘסʦʨʰʘץ ʪʘʨ ʤʝʥץʜʝʣʝʪʽʥ ʘʫʤʘשʦʣʜʘʥʫ ᴇץ

ʉʦʥʜʘʡ-ʘץ ʘʫʳʣʰʘʨʫʘʰʳʣʳץ ʪʝʭʥʠʢʘʣʘʨʳʥʳש ʘʣץʘʧ ʙʦʡʳʥʰʘ ʞװʨʫ ʩʘʥʳʥ ʘʟʘʡʪʫ ʘʨץʳʣʳ 

ʪʦʧʳʨʘץץʘ, ʦʥʳש ʽʰʽʥʜʝ ʪʳסʳʟʜʘʣʫ ʤʝʥ ʣʘʩʪʘʥʫסʘ ʪʝʨʽʩ ᴅʩʝʨʽʥ ʪᴇʤʝʥʜʝʪʝʜʽ. ɹײʣ ʬʘʢʪʦʨʣʘʨ 

ʘʛʨʦʵʢʦʞװʡʝʣʝʨʜʽש ʞʘסʜʘʡʳʥ ʞʘץʩʘʨʪʫ ʞᴅʥʝ ʦʨʛʘʥʠʢʘʣʳץ ʝʛʽʥʰʽʣʽʢʪʝ ʞʝʨ ʨʝʩʫʨʩʪʘʨʳʥ ʪײʨʘץʪʳ 

ʧʘʡʜʘʣʘʥʫ װʰʽʥ ʤʘשʳʟʜʳ. 

ʊʽʨʝʢ ʩᴇʟʜʝʨ: ʢװʟʜʽʢ ʙʠʜʘʡ, ʟʠʷʥʢʝʩʪʝʨ, ʘʩʪʳץʪʳש ʩװʣʽʢʰʝ ץʦשʳʟʳ (ץʳʟʳʣʢʝʫʜʝʣʽ), 

ʟʠʷʥʜʳ ʙʘץʘʰʳץ ץʘʥʜʘʣʘ, ʘʩʪʳץ ʙʠʪʽ, ʘʩʪʳץ ʙʽʪʝʩʽ, ױױɸ, ʙʠʦʣʦʛʠʷʣʳץ ץʦʨסʘʫ, ʵʥʪʦʤʦʬʘʛʪʘʨ. 

 

ʂʽʨʽʩʧʝ. ɼװʥʠʝʞװʟʽʣʽʢ ʪᴅʞʽʨʠʙʝ ʜᴅʣʝʣʜʝʧ ʦʪʳʨסʘʥʜʘʡ, ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ 

ᴇʥʽʤʜʝʨʽʥ ᴇʥʜʽʨʫʜʝ ʵʢʦʥʦʤʠʢʘʣʳץ ʪʠʽʤʜʽʣʽʢ ʧʝʥ ʵʢʦʣʦʛʠʷʣʳץ ץʘʫʽʧʩʽʟʜʽʢʢʝ ץʦʣ ʞʝʪʢʽʟʫ 

ʞʦʩʧʘʨʣʘʥסʘʥ ʠʥʪʝʥʩʠʬʠʢʘʮʠʷ ʜʝשʛʝʡʽʥʜʝ ʪʝʭʥʦʣʦʛʠʷʣʳץ ᴅʜʽʩʪʝʨʜʽ ʢʝʰʝʥʜʽ ץʦʣʜʘʥʫ 

ʘʨץʳʣʳ ʞװʟʝʛʝ ʘʩʘʜʳ. ɹײʣ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ ʜʘץʳʣʜʘʨʳʥʳש ᴇʥʜʽʨʽʩʪʽʢ 

ʧʨʦʮʝʩʽʥ ʙʘʩץʘʨʫʜʳש ʙʽʨʪײʪʘʩ ʞװʡʝʩʽʥ ײʩʳʥʘʜʳ, ʪʦʧʳʨʘץʪʳ ᴇשʜʝʫ, ʪʳשʘʡʪץʳʰʪʘʨ 

 ʘʫʳʣ ץʳʣʳ ʦʨʛʘʥʠʢʘʣʳץʨʘʣʜʘʨʳʥ ʧʘʡʜʘʣʘʥʫ ʘʨײץ ʘʫסʦʨץ ʦʣʜʘʥʫ, ᴇʩʽʤʜʽʢʪʝʨʜʽץ

ʰʘʨʫʘʰʳʣʳסʳʥʜʘ ʞװʟʝʛʝ ʘʩʳʨʳʣʘʜʳ [1,2]. 

ᴆʩʽʤʜʽʢʪʝʨʜʽ ʟʠʷʥʜʳ ʦʨʛʘʥʠʟʤʜʝʨʜʝʥ ץʦʨסʘʫ ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ ʜʘץʳʣʜʘʨʳʥ 

ᴇʩʽʨʫʜʝ ʤʘשʳʟʜʳ ʨᴇʣ ʘʪץʘʨʘʜʳ. ɹײʣ ʞʘסʜʘʡʜʘ ʥʝʛʽʟʛʽ ʧʨʦʬʠʣʘʢʪʠʢʘʣʳץ ʰʘʨʘ ʨʝʪʽʥʜʝ 

ʪץײʳʤʜʘʨʜʳ ʩʝʙʫʛʝ ʜʝʡʽʥ ᴇשʜʝʫ ʩʘʥʘʣʘʜʳ. ʊץײʳʤʜʳץ ʤʘʪʝʨʠʘʣ ʘʨץʳʣʳ ʠʥʬʝʢʮʠʷʣʳץ 

ʘʫʨʫʣʘʨʜʳ70% ש-ʜʘʥ ʘʩʪʘʤʳ ʪʘʨʘʣʘʜʳ. 

 ץʘʣʘʤʜʳס ʰʠʝʣʝʥʽʩʫʽ ʥʝʛʽʟʛʽ שʜʘʡʜʳסʞʘ ץʳʪʪʘ ʵʢʦʣʦʛʠʷʣʳץʘʟʽʨʛʽ ʫʘפ

ʤᴅʩʝʣʝʣʝʨʽʥʽש ʙʽʨʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ ʞᴅʥʝ ᴅʣʝʤʜʽʢ ץʦסʘʤʜʳ ʘʣʘשʜʘʪʫʜʘ. ɸʫʳʣ 

ʰʘʨʫʘʰʳʣʳסʳʥ ʜʘʤʳʪʫ, ᴅʩʽʨʝʩʝ ʜʘץʳʣʜʘʨʜʳש ᴇʥʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫ װʰʽʥ ᴅʨʪװʨʣʽ 

ʨʝʩʫʨʩʪʘʨʜʳ ʠʥʪʝʥʩʠʚʪʽ ʪװʨʜʝ ʧʘʡʜʘʣʘʥʫ ʢʝʟʝשʽʥʜʝ, ץʦʨʰʘסʘʥ ʦʨʪʘסʘ ᴅʩʝʨʽ ʙʘʨסʘʥ ʩʘʡʳʥ 

ʘʨʪʫʜʘ. ɹײʣ ʦʤʳʨʪץʘʩʳʟ ʞʘʥʫʘʨʣʘʨ, ʬʠʪʦʧʘʪʦʛʝʥʜʝʨ ʤʝʥ ʘʨʘʤʰᴇʧʪʝʨʜʽש ʪװʨʣʽʢ 

 (שʨʣʝʨʜʽװʠʥʚʘʟʠʚʪʽ ʪ) שʨʣʝʨʽʥʽװʘ, ʢʽʨʤʝ ʟʠʷʥʢʝʩʪʝʨ ʪסʟʳʣʳʩʪʘʨײʳ ʝʣʝʫʣʽ ʙסʨʘʤʳʥʜʘײץ

ʧʘʡʜʘ ʙʦʣʫʳʥʘ ᴅʢʝʣʫʜʝ. ʆʩʳסʘʥ ʦʨʘʡ XXI סʘʩʳʨʜʘסʳ ʘʛʨʘʨʣʳס ץʳʣʳʤʥʳש ʝש 
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ʜʠʥʘʤʠʢʘʣʳץ ʜʘʤʳʧ ʢʝʣʝ ʞʘʪץʘʥ ʙʘסʳʪʳ ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳʥ ʵʢʦʣʦʛʠʷʣʘʥʜʳʨʫ ʙʦʣʳʧ 

ʪʘʙʳʣʘʜʳ, ʙײʣ ʙʝʡʽʤʜʝʣʛʝʥ-ʣʘʥʜʰʘʬʪʪʳץ ʞᴅʥʝ ʦʨʛʘʥʠʢʘʣʳץ ʝʛʽʥʰʽʣʽʢ, ʙʠʦʣʦʛʠʷʣʳץ 

ʞᴅʥʝ ʥʘץʪʳ ʞװʡʝʣʝʨ ʩʠʷץʪʳ ʢʦʥʮʝʧʮʠʷʣʘʨʜʘ ʢᴇʨʽʥʽʩ ʪʘʧʪʳ [3-9].  

ɸʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ ʜʘץʳʣʜʘʨʳʥ ᴇʩʽʨʫʜʝ ʵʢʦʣʦʛʠʷʣʘʥʜʳʨʫʜʳש ʥʝʛʽʟʽ ʧʨʠʥʮʠʧʽ 

ʟʠʷʥʢʝʩʪʝʨ ʧʦʧʫʣʷʮʠʷʣʘʨʳʤʝʥ ʢװʨʝʩʫ װʰʽʥ ʙʠʦʣʦʛʠʷʣʳץ ʘʛʝʥʪʪʝʨ ʤʝʥ ʧʨʝʧʘʨʘʪʪʘʨʜʳ 

 ʘ ᴅʩʝʨ ʝʪʝʪʽʥסʙʘʡʣʘʥʳʩʪʘʨ ץʳ ʙʠʦʮʝʥʦʟʜʳסʘʛʨʦʙʠʦʮʝʥʦʘʟʜʘʨʜʘ ץʦʣʜʘʥʫ, ʩʦʥʜʘʡ-ʘץ

ᴅʜʽʩʪʝʨʜʽ ʧʘʡʜʘʣʘʥʫ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ [10-12]. 2000 ʞʳʣʜʳש ʙʘʩʳʥʜʘ ʢװʟʜʽʢ ʙʠʜʘʡ 

ʟʠʷʥʢʝʩʪʝʨʽʤʝʥ ʞʘסʜʘʡ ʘʡʪʘʨʣʳץʪʘʡ ץʠʳʥʜʘʜʳ. ɼʘץʳʣʜʘ ʩʦʨסʳʰ ʟʠʷʥʢʝʩʪʝʨʜʽש ʢʝʰʝʥʽ 

 ʨʘʜʳ, ʦʣʘʨ ᴅʨ ʞʳʣ ʩʘʡʳʥ ʚʝʛʝʪʘʪʠʚʪʽײʨʣʝʨʜʝʥ ʪװʘʣʳʧʪʘʩʪʳ, ʦʣ ʙʽʨʥʝʰʝ ʜʦʤʠʥʘʥʪʪʳ ʪץ

ʤʘʩʩʘ ᴇʩʫʽ ʤʝʥ ʨʝʧʨʦʜʫʢʪʠʚʪʽ ʩʬʝʨʘʥʳץ שʘʣʳʧʪʘʩʫ ʢʝʟʝשʜʝʨʽʥʜʝ ʝʛʽʩʪʝʨʜʝ ʜʘʤʠʜʳ.  

ɹײʣ ʢʝʰʝʥʛʝ ʉʪʘʚʨʦʧʦʣʴ ᴇשʽʨʽʥʜʝ ʞᴅʥʝ XXI סʘʩʳʨʜʘ ʢװʟʜʽʢ ʙʠʜʘʡʜʳש ʝץ שʘʫʽʧʪʽ 

ʟʠʷʥʢʝʩʪʝʨʽʥʽש ʙʽʨʽ ʙʦʣʳʧ ץʘʣסʘʥ ʟʠʷʥʜʳ ʙʘץʘʰʳץ ץʘʥʜʘʣʘ, ʩʦʥʜʘʡ-ʘץ ʙסײʘʥ ʜʝʡʽʥ 

ʵʢʦʥʦʤʠʢʘʣʳץ ʤʘשʳʟʳ ʙʦʣʤʘסʘʥ ʙʠʜʘʡ ʙʽʪʝʩʽ (Haplothrips tritici Kurd.), ʢᴅʜʽʤʛʽ ʘʩʪʳץ 

ʙʠʪʪʝʨʽ (Sitobion avenae F., Schizaphis graminum Rond.), ʢᴅʜʽʤʛʽ ʞᴅʥʝ ʙʠʜʘʡ ʝʛʝʫʽʰʪʝʨʽ 

(Cephus pygmaeus L., Trachelus tabidus F.) ʝʥʜʽ [13-17]. 

 ,ʘʪʘʨץ ʘʨʪʫʳʤʝʥ שʳʥʳסʩʘʥʳ ʤʝʥ ʟʠʷʥʜʳʣʳ שʳʪʪʘ ʦʩʳ ʬʠʪʦʬʘʛʪʘʨʜʳץʘʟʽʨʛʽ ʫʘפ

ʟʠʷʥʜʳ ʙʘץʘʰʳץ ץʘʥʜʘʣʘʥʳש, ʙʠʜʘʡ ʝʛʝʫʽʰʪʝʨʽʥʽש ʞᴅʥʝ ʙʠʜʘʡ ʙʽʪʝʣʝʨʽʥʽש ʪװʨʣʽʢ 

ʘʨʝʘʣʜʘʨʳʥʳש ʢʝשʝʶʽ ʜʝ ʙʘʡץʘʣʘʜʳ [18-19]. ɹײʣ ʟʠʷʥʢʝʩʪʝʨʜʽש ʩʘʥʳʥʳש ʘʨʪʫʳʥʘ ʢװʟʜʽʢ 

ʙʠʜʘʡʜʘ ʬʦʩʬʦʨʦʨʛʘʥʠʢʘʣʳץ ʧʨʝʧʘʨʘʪʪʘʨ ʤʝʥ ʧʠʨʝʪʨʦʠʜʪʘʨʜʳ װʣʢʝʥ ʘʣʘשʜʘʨʜʘ ײʟʘץ 

ʫʘץʳʪ ʞᴅʥʝ ʙʘץʳʣʘʫʩʳʟ ץʦʣʜʘʥʫ ʜʘ ᴅʩʝʨ ʝʪʝʜʽ, ʦʣʘʨʜʳש ʪʠʽʤʜʽʣʽʛʽ ץʘʪʪʳ ʪᴇʤʝʥʜʝʧ, 45,5-

 .ʜʘʤʫʳʥʘ ʙʘʡʣʘʥʳʩʪʳ [17] שʨʝʟʠʩʪʝʥʪʪʽʣʽʛʽʥʽ שʣ ʦʣʘʨʜʳײʘʥ, ʙסʘ ʜʝʡʽʥ ʘʟʘʡס-60%

 ʽʥʝʥשᴅʜʽʩʪʝʨʽ ʢʝ ץʙʠʦʣʦʛʠʷʣʳ שʘʫʜʳסʦʨץ ʳʪʪʘ ᴇʩʽʤʜʽʢʪʝʨʜʽץʘʟʽʨʛʽ ʫʘפ

 ʨʘʣʜʘʨʳ ʘʨʪʫʜʘ. ʊʄɼ ʝʣʜʝʨʽʥʜʝ 500-ʜʝʥ ʘʩʪʘʤײץ שᴅʜʽʩʪʝʨʜʽ ץʦʣʜʘʥʳʣʫʜʘ, ʙʠʦʣʦʛʠʷʣʳץ

ʨʝʩʧʫʙʣʠʢʘʣʳץ ʞᴅʥʝ ʘʫʜʘʥʜʳץ (ʦʙʣʳʩʪʳץ, ʘʡʤʘץʪʳץ) ʙʠʦʣʦʛʠʷʣʳץ ʟʝʨʪʭʘʥʘʣʘʨʜʘ 

ʪʨʠʭʦʛʨʘʤʤʘ, ʵʥʢʘʨʟʠʷ, ʘʬʠʜʠʤʠʟʘ ʞʳʨʪץʳʰʳ, ʬʠʪʦʩʝʡʫʣʶʩ ʞᴅʥʝ ʙʠʦʧʨʝʧʘʨʘʪʪʘʨ ï 

ʙʦʚʝʨʠʥ, ɹʀʇ, ʙʠʪʦʢʩʠʙʘʮʠʣʣʠʥ, ʜʨʦʙʘʮʠʣʠʥ, ʙʘʢʪʦʨʦʜʝʥʮʠʜ ʞᴅʥʝ ʙʘʩץʘ ʜʘ ʧʨʝʧʘʨʘʪʪʘʨ 

ᴇʥʜʽʨʽʩʽ ײʡʳʤʜʘʩʪʳʨʳʣʜʳ [20].  

ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʞʝʨʛʽʣʽʢʪʽ ʵʥʪʦʤʦʬʘʫʥʘ ʤʝʥ ʙʘʩץʘ ʘʡʤʘץʪʘʨʜʳש ʵʥʪʦʤʦʬʘʫʥʘʩʳ 

ʘʨʘʩʳʥʜʘסʳ ʙʘʡʣʘʥʳʩ ץײʩʘʩʪʳסʳʤʝʥ ʪװʩʽʥʜʽʨʽʣʝʪʽʥ ʪװʨʣʝʨ ʤʝʥ ʦʣʘʨʜʳש ʩʘʥʳʥʳש 

ʟʘשʜʳʣʳץʪʳ ʘʫʳʩʫʳ ʙʘʡץʘʣʘʜʳ [21]. ᴄʨ ʪװʨʣʽ ʘʡʤʘץʪʘʨʜʘ (ɽʫʨʦʧʘ, ɸʟʠʷ, ʉʦʣʪװʩʪʽʢ ʞᴅʥʝ 

ʆשʪװʩʪʽʢ ɸʤʝʨʠʢʘ) ʦʩʳ ʜʘץʳʣʜʳש ʵʥʪʦʤʦʬʘʫʥʘʩʳʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ ʦʥʳש ʪװʨʣʽʢ 

  .ʪʘʣʘʜʳ [11]ץʪʘʨ ʘʥʳץʩʘʩʪʳץײ ʪʘʡץʨʘʤʳʥʜʘ ʘʡʪʘʨʣʳײץ

ʆʩʳסʘʥ ʦʨʘʡ, ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ ʜʘץʳʣʜʘʨʳʥ ᴇʩʽʨʫʜʝ ʦʨʛʘʥʠʢʘʣʳץ ʝʛʽʥʰʽʣʽʢʪʽש 

ʟʠʷʥʜʳ ʦʨʛʘʥʠʟʤʜʝʨʛʝ ץʘʨʩʳ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥ ᴅʟʽʨʣʝʫ ᴇʟʝʢʪʽ ʤʽʥʜʝʪ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

ɹʽʟʜʽש ʤʘץʩʘʪʳʤʳʟʜʘ ʆשʪװʩʪʽʢ-ʰʳסʳʩ פʘʟʘץʩʪʘʥ ʞʘסʜʘʡʳʥʜʘ ױױɸ ץʦʣʜʘʥʫ ʘʨץʳʣʳ 

ʙʠʦʧʨʝʧʘʨʘʪʪʘʨ ʤʝʥ ʵʥʪʦʤʦʬʘʛʪʘʨʜʳ ʧʘʡʜʘʣʘʥʘ ʦʪʳʨʳʧ, ʜᴅʥʜʽ ʜʘץʳʣʜʘʨʜʳ 

ʟʠʷʥʢʝʩʪʝʨʜʝʥ ʙʠʦʣʦʛʠʷʣʳץ ץʦʨסʘʫʜʳ ᴅʟʽʨʣʝʫ. 

ɿʝʨʪʪʝʫ ʤʘʪʝʨʠʘʣʳ ʤʝʥ ᴅʜʽʩʪʝʤʝʩʽ. ɿʝʨʪʪʝʫʣʝʨ  ɸʣʤʘʪʳ ʦʙʣʳʩʳ, פʘʨʘʩʘʡ 

ʘʫʜʘʥʳ, ɾʘʣʧʘץʩʘʡ ʝʣʜʽ ʤʝʢʝʥʽʥʜʝʛʽ çפʘʟɽʞᴆʐנɿʀè ɾʐʉ-ʥʽש ʪᴅʞʽʨʠʙʝ ʘʣץʘʧʪʘʨʳ ʤʝʥ 

çɾ. ɾʠʝʤʙʘʝʚ ʘʪʳʥʜʘסʳ פʘʟᴆפʞʂנɿʀè ɾʐʉ-ʥ̔ש ʟʝʨʪʭʘʥʘʣʳץ ʞʘסʜʘʡʳʥʜʘ ʞװʨʛʽʟʽʣʜʽ. 

ɿʝʨʪʪʝʫ ᴅʜʽʩʪʝʤʝʩʽ. ʆʨʛʘʥʠʢʘʣʳץ ʝʛʽʥʰʽʣʽʢʪʽש ʜʝʤʦʥʩʪʨʘʮʠʷʣʳץ ʘʣʘשʜʘʨʳʥʜʘ 

ʟʠʷʥʜʳ ʦʨʛʘʥʠʟʤʜʝʨʤʝʥ ʟʘץʳʤʜʘʥʫʜʳ ʙʘץʳʣʘʫ ʘʧʪʘ ʩʘʡʳʥ ʞװʨʛʽʟʽʣʜʽ. ʌʠʪʦʬʘʛʪʘʨʜʳש 

ʙʠʦʣʦʛʠʷʣʳץ ʝʨʝʢʰʝʣʽʢʪʝʨʽʥ ʟʝʨʪʪʝʫ װʰʽʥ ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ ʵʥʪʦʤʦʣʦʛʠʷʩʳ ʤʝʥ 

ᴇʩʽʤʜʽʢʪʝʨʜʽ ץʦʨסʘʫʜʘ ʢʝשʽʥʝʥ ץʦʣʜʘʥʳʣʘʪʳʥ ᴅʜʽʩʪʝʨ ʧʘʡʜʘʣʘʥʜʳ [21-31]. 

ɿʠʷʥʢʝʩʪʝʨ (ʟʠʷʥʜʳ ʙʘץʘʰʳץ ץʘʥʜʘʣʘ, ʘʩʪʳץʪʳש ʩװʣʽʢʰʝ ץʦשʳʟʳ, ʘʩʪʳץʪʳש 

ʙʘʨʳʣʜʘʫʳץ ץʦשʳʟʳ, ʘʩʪʳץ ץʦשʳʟʳ, ץʘʙʳʨʰʘץץʘʥʘʪʪʳʣʘʨʜʳש ʞײʤʳʨʪץʘʣʘʨʳ ʤʝʥ 

ʞײʣʜʳʟײץʨʪʪʘʨʳ) 0,25 ʤĮ ʘʣʘשʜʘʨʳʥʜʘ ʝʩʝʧʢʝ ʘʣʳʥʜʳ. ʂʽʰʽʛʽʨʽʤ ʞᴅʥʝ ʩʝʢʽʨʝʪʽʥ 

ʞᴅʥʜʽʢʪʝʨʜʽ  ʜᴅʣ ʩʦʣ ʧʨʦʙʘʣʘʨ ʩʘʥʳ ʙʦʡʳʥʰʘ ʇʝʪʣʶʢ ץʦʨʘʙʳ ʘʨץʳʣʳ ʝʩʝʧʪʝʜʽ, ʦʣ 

ʤʘʨʣʷʤʝʥ ץʘʧʪʘʣסʘʥ ʞᴅʥʝ ʪᴇʤʝʥʛʽ ʞʘסʳ 50 ʭ 50 ʩʤ ʙʦʣʘʪʳʥ ʪʦʧʳʨʘץץʘ ʦʨʥʘʣʘʩʪʳʨʳʣʜʳ.  

ʊץײʳʤʜʳץ ʜʘץʳʣʜʘʨʜʘ ʟʠʷʥʢʝʩʪʝʨʜʽש ʩʘʥʳʥ ᴇʣʰʝʫ ץʘʪʘʨʣʘʨʜʳ25-100 ש ʩʤ 
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 ʰʽʥװ ʣײʘʡʪʘ ʝʩʝʧʪʝʣʜʽ. ɹץ ʘסשʨʛʽʟʽʣʜʽ, ʢʝʡʽʥ 1 ʤĮ ʘʣʘװʳ ʩʝʛʤʝʥʪʪʝʨʽʥʜʝ ʞסʳʥʜʘסʟʳʥʜʳײ

20 ʩʳʥʘʤʘ ʘʣʳʥʜʳ, ᴅʨʙʽʨʽʥʜʝ 5 ᴇʩʽʤʜʽʢ ʥʝʤʝʩʝ 10 ʩʳʥʘʤʘ, ᴅʨץʘʡʩʳʩʳʥʜʘ 10 ᴇʩʽʤʜʽʢ, ʦʣʘʨ 

ʝʛʽʩ ʘʣץʘʙʳʥʳץ שʠʳʣʳʩʘʪʳʥ ʜʠʘʛʦʥʘʣʜʘʨʳʥʘ ʦʨʥʘʣʘʩʪʳʨʳʣʜʳ. 

 ʳ ʩʘʥʳʥ ʝʢʽ ʢᴇʨʩʝʪʢʽʰʧʝʥסʘʙʳʥʜʘץʝʛʽʩ ʘʣ שʟʠʷʥʢʝʩʪʝʨ ʤʝʥ ʢʝʥʝʣʝʨʜʽ ץʩʘױ

ʘʥʳץʪʘʣʜʳ: ʟʘץʳʤʜʘʥסʘʥ ᴇʩʽʤʜʽʢʪʝʨʜʽש ʧʘʡʳʟʳ ʞᴅʥʝ ʟʘץʳʤʜʘʥʫ ʙʘʣʣʳ. ɿʘץʳʤʜʘʥʫʜʳ 3 

ʙʘʣʜʳץ ʰʢʘʣʘ ʙʦʡʳʥʰʘ ʩʠʧʘʪʪʘʡʜʳ: 1 ʙʘʣʣ ï ᴅʣʩʽʟ ʟʘץʳʤʜʘʥʫ (ᴇʩʽʤʜʽʢʪʝ ʞʝʢʝ ʜʘʨʘʣʘʨ 

ʢʝʟʜʝʩʝʜʽ, ʦʣʘʨ ʢʦʣʦʥʠʷʣʘʨ ײץʨʤʘʡʜʳ ʞᴅʥʝ ʞʘʧʳʨʘץ ʙʝʪʽʥʽ25% ש-ʜʘʥ ʘʟʳʥ ʟʘץʳʤʜʘʡʜʳ); 

2 ʙʘʣʣ ï ʦʨʪʘʰʘ ʟʘץʳʤʜʘʥʫ (ᴇʩʽʤʜʽʢʪʝ 1-2 ʢʦʣʦʥʠʷ ʢʝʟʜʝʩʝʜʽ, ʦʣʘʨ ʞʘʧʳʨʘץ ʙʝʪʽʥʽ26 ש-

50%-ʳʥ ʟʘץʳʤʜʘʡʜʳ); 3 ʙʘʣʣ ï ʢװʰʪʽ ʟʘץʳʤʜʘʥʫ (ᴇʩʽʤʜʽʢʪʝ 2-ʜʝʥ ʢᴇʧ ʢʦʣʦʥʠʷ ʢʝʟʜʝʩʝʜʽ, 

ʦʣʘʨ ʞʘʧʳʨʘץ ʙʝʪʽʥʽ50% ש-ʜʘʥ ʘʩʪʘʤʳʥ ʟʘץʳʤʜʘʡʜʳ). פʘʞʝʪ ʙʦʣסʘʥ ʞʘסʜʘʡʜʘ ʢʽʰʽ 

ʞᴅʥʜʽʢʪʝʨ ʤʝʥ ʢʝʥʝʣʝʨʜʽ ʟʝʨʪʭʘʥʘʜʘסʳ ʙʠʥʦʢʫʣʷʨʣʳ ʤʠʢʨʦʩʢʦʧ ʘʨץʳʣʳ ʝʩʝʧʪʝʜʽ.  

ɾʘʩʳʨʳʥ ʩʘʙʘץ ʟʠʷʥʢʝʩʪʝʨʽʥ ʝʩʝʧʢʝ ʘʣʫ ᴇʩʽʤʜʽʢʪʝʨʜʽש ʽʰʽʥʜʝʛʽ ʟʠʷʥʢʝʩʪʝʨ װʰʽʥ 

 ,ʪʘʨץʪʘײʙᴇʣʽʢʪʝʨʽ (ʙ שᴇʩʽʤʜʽʢʪʝʨ ʥʝʤʝʩʝ ʦʣʘʨʜʳ ץʰʽʥ ʩʳʥʘʤʘʣʳװ ʦʣʜʘʥʳʣʘʜʳ. ʆʣץ

ʩʘʙʘץʪʘʨ) ʪʝʢʩʝʨʽʣʽʧ, ʟʠʷʥʢʝʩʪʝʨ ʤʝʥ ʦʣʘʨʜʳש ʟʘץʳʤʜʘʫ ʽʟʜʝʨʽ ʩʘʥʘʣʜʳ. ᴄʜʝʪʪʝ 10 

ʩʳʥʘʤʘ ʘʣʳʥʳʧ, ᴅʨץʘʡʩʳʩʳʥʳש ʘʫʜʘʥʳ 0,25 ʤĮ ʙʦʣʜʳ. 

ɸʰʳץ ʞʝʨʜʝ ᴇʤʽʨ ʩװʨʝʪʽʥ, ʙʽʨʘץ ʞʦסʘʨʳ ץʦʟסʘʣסʳʰʪʳסʳ ʥʝʤʝʩʝ ᴇʪʝ ʞʦסʘʨʳ ʩʘʥʳ 

ʥʝʤʝʩʝ ʰᴇʧʪʝʨʜʽץ שʘʣʳשʜʳסʳ ʩʝʙʝʙʽʥʝʥ ʚʠʟʫʘʣʜʳ ʝʩʝʧʪʝʫʛʝ ץʦʣʞʝʪʽʤʩʽʟ ʟʠʷʥʢʝʩʪʝʨʜʽ 

ʝʩʝʧʢʝ ʘʣʫ װʰʽʥ ʵʥʪʦʤʦʣʦʛʠʷʣʳץ ʩʝʪʢʘʥʳ ʧʘʡʜʘʣʘʥʳʧ ʰᴇʧ ʰʘʙʫ ʞװʨʛʽʟʽʣʜʽ. ɹʽʨ ʩʳʥʘʤʘ 

ʨʝʪʽʥʜʝ װʟʜʽʢʩʽʟ 10-20 ʨʝʪ ʩʽʣʢʫ ʝʩʝʧʪʝʣʜʽ. 

ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ. ʂᴇʨʥʝʢʽʣʽʢ ʘʣʘשʜʘʨʜʘ ʟʠʷʥʢʝʩʪʝʨʜʽש ʪʘʨʘʣʫʳʥ 

ʤʦʥʠʪʦʨʠʥʛʪʝʫ ʦʣʘʨʜʳש ʞʘʧʧʘʡ ʜʘʤʫʳ ʤʝʥ ʪʘʨʘʣʫʳʥ ʙʦʣʜʳʨʤʘʫ װʰʽʥ ʞʝʜʝʣ ʰʘʨʘʣʘʨ 

 שʜʝ ʙʠʜʘʡ ʝʛʽʩʪʽʛʽʥʽשʢʝʟʝ ץʨʛʽʟʽʣʜʽ. 2024 ʞʳʣʳ ʚʝʛʝʪʘʮʠʷʣʳװʩʘʪʳʥʜʘ ʞץʘʙʳʣʜʘʫ ʤʘץ

ʪʦʧʳʨʘץ ץʘʟʫ ʞᴅʥʝ ʩʘʥʘץ ʞװʨʛʽʟʫ ʢʝʟʽʥʜʝ ᴅʨʪװʨʣʽ ʜʝשʛʝʡʜʝ ʟʘץʳʤʜʘʥסʘʥ 16 ʟʠʷʥʢʝʩ ʪװʨʽ 

ʘʥʳץʪʘʣʜʳ: Agriotes sputator L., Agriotes obscurus L., Selatosomus latus F., Blaps halophila 

M., Opatrum sabulosum L., Phyllotreta vittula R., Oulema melanopus L., Haplothrips tritici 

Kurd., Eurygaster maura L., Eurygaster integriceps Put., Schizaphis graminum Rond, Sitobion 

avenae F., Chlorops pumilionis Bjer., Meromyza nigriventris Mcq., Chaetocnema aridula Gyll., 

Chaetocnema hortensis Geoffr. 

ʉᴅʫʽʨ ʘʡʳʥʜʘ ʝʛʽʩʪʽʢ ʘʣץʘʙʳʥʜʘסʳ ʙʠʜʘʡ ʜʘϨʳʣʳʥʳϬ ʪϮʧʪʝʥʫ ʬʘʟʘʣʘʨʳʥʘ 

ʤʦʥʠʪʦʨʠʥʛ ʞϮʨʛʽʟʫ ʙʘʨʳʩʳʥʜʘ  ʘʩʪʳץʪʳש ʩװʣʽʢʰʝ ץʦשʳʟʳʥʳש (ץʳʟʳʣʢʝʫʜʝʣʽ)  (Oulema 

melanopus L.) ʪʘʨʘʣʫʳ ʝʨʝʩʝʢʪʝʨ ʩʘʥʳ 1 ʤĮ-ʛʝ 10-11 ʜʘʥʘ ʞʝʪʪʽ, ʘʣ ʟʠʷʥʜʳ ʙʘץʘʰʳץ 

 ʩʘʥʳ ʕɿʐ-ʥʝ שʣ ʝʨʝʩʝʢʪʝʨʜʽײʨʘʜʳ, ʙײץ ʘʥʜʘʣʘ (Eurygaster integriceps Put.) 0,9 ʜʘʥʘ/ʤĮץ

ʞʘץʳʥʜʘסʘʥʳʥ ʢᴇʨʩʝʪʪʽ. 

 ץʘʨʳ ʞᴅʥʝ ʪᴇʤʝʥʛʽ ʙʝʪʽʥʝ, ʦʨʪʘʣʳסʞʦ שʪʳץʘʩʳʥ ʞʘʧʳʨʘץʤʳʨʪײʳʟʜʘʨ ʞשʦפ

ᴇʟʝʛʽʥʝ ʞʘץʳʥ, 1 ץʘʪʘʨסʘ ʪʽʟʙʝʢʪʝʡ, 3-7 ʜʘʥʘʜʘʥ ʪʦʧʪʘʧ ʩʘʣʘʜʳ. ɸʥʘʣʳסʳʥʳש 

ᴇʩʽʤʪʘʣʜʳסʳ 180-200 ʞײʤʳʨʪץʘסʘ ʞʝʪʝʜʽ. ɿʠʷʥʜʳʣʳץ ʢʦʵʬʬʠʮʠʝʥʪʽ 30-ʜʘʥ 50% - סʘ 

ʜʝʡʽʥ. ɹʽʨ ʩʘʙʘץץʘ ʙʽʨ ʜʝʨʥᴅʩʽʣ ʙʦʣסʘʥ ʢʝʟʜʝ ʝʛʽʥʥʽש ʞʦסʘʣʫʳ 10-12%, ʘʣ ʙʽʨ ʩʘʙʘץץʘ 7 

ʜʝʨʥᴅʩʽʣʛʝ ʜʝʡʽʥ ײʣסʘʡסʘʥ ʢʝʟʜʝ ᴇʥʽʤ ʪʦʣʳסʳʤʝʥ ʞʦסʘʣʘʜʳ. ɼʝʨʥᴅʩʽʣʜʝʨʜʽש ᴇʩʽʧ-ʞʝʪʽʣʫ 

 ʪʘʥʫץʙʘʩʳʥʘʥ ʤʘʩʘ שʽʥʽשʧʪʝʥʫ ʢʝʟʝװʘʨʘʡ, ʪץ ʜʘʡʳʥʘסʞʘ שʘʥ ʦʨʪʘʥʳסʦʨʰʘץ ,ʳסʪʳץʟʘײ

ʢʝʟʝשʽʥʝ ʜʝʡʽʥ 15-25 ʢװʥʜʽ ײץʨʘʡʜʳ. ʉװʣʽʢʰʝ ץʦשʳʟʜʳש ʟʠʷʥʜʳʣʳסʳ ʪʦʧʳʨʘץʪʳש 

ʳʣסʘʣʜʳʣʳסʳ ʞʝʪʢʽʣʽʢʩʽʟ ʞᴅʥʝ ʞʘשʙʳʨ ʞʘʫʤʘסʘʥ, ײץʨסʘץ ʘʫʘ-ʨʘʡʳʥʜʘ ʘʨʪʘ ʪװʩʝʜʽ. 

ɿʝʨʪʪʝʫʣʝʨ ʙʘʨʳʩʳʥʜʘ ʢװʟʜʽʢ ʙʠʜʘʡʜʘ ץʦשʳʟʜʘʨʜʳש ʩʘʥʳ ʕɿʐ-ʥʝ ʞʘץʳʥʜʘסʘʥʜʳץʪʘʥ 

ʙʠʦʧʨʝʧʘʨʘʪʪʘʨʜʳ ץʦʣʜʘʥʫ ץʘʞʝʪʪʽʣʽʛʽʥ ʪʫסʳʟʜʳ (1-ʢʝʩʪʝ).  

1-ʢʝʩʪʝʜʝ  ʢᴇʨʩʝʪʽʣʛʝʥʜʝʡ, ʘʩʪʳץʪʳש ʩװʣʽʢʰʝ ץʦשʳʟʳʥʘ (ץʳʟʳʣʢʝʫʜʝʣʽ) ץʘʨʩʳ 

ʞʦסʘʨʳ ʪʠʽʤʜʽʣʽʢʪʽ ɸʢʪʘʨʦʬʠʪ 1,8, 0,9 ʣ/ʛʘ + ʌʠʪʦʩʧʦʨʠʥ-ʄ 0,5 ʣ/ʛʘ + ʕʢʩʪʨʘʩʦʣ 1,5 ʣ/ʛʘ 

ʥײʩץʘʩʳ ʢᴇʨʩʝʪʪʽ. ױױɸ ץʦʣʜʘʥʫ ʘʨץʳʣʳ ʝʢʽ ʨʝʪ ᴇשʜʝʫ ʢʝʟʽʥʜʝ ʙʠʦʣʦʛʠʷʣʳץ ʪʠʽʤʜʽʣʽʢ 

 Eurygaster integriceps) שʘʥʜʘʣʘʥʳץ ץʘʰʳץʘʧʪʘʨʳʥʘ ʟʠʷʥʜʳ ʙʘץʨʘʜʳ. ɽʛʽʩ ʘʣײץ 85,9%

Put.) ʟʠʷʥʜʳ ᴅʩʝʨʽʥ ʝʨʝʩʝʢ ץʦשʳʟʜʘʨʳ ʤʝʥ ʜʝʨʥᴅʩʽʣʜʝʨʽ ʜʝ ʪʠʛʽʟʝʜʽ. 
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1-ʢʝʩʪʝ ï ɹʠʦʧʨʝʧʘʨʘʪʪʘʨʜʳש ʢװʟʜʽʢ ʙʠʜʘʡ ʝʛʽʩʪʽʛʽʥʜʝ ʘʩʪʳץʪʳש ʩװʣʽʢʰʝ ץʦשʳʟʳʥʘ 

 .ʪʠʽʤʜʽʣʽʛʽ, 2024 ʞ ץʘʨʩʳ ʙʠʦʣʦʛʠʷʣʳץ (.Oulema melanopus L)  (ʳʟʳʣʢʝʫʜʝʣʽץ)

 

 

 ,ʛʽ ʙᴇʣʽʢʪʝʨʽʥʝ ʟʠʷʥ ʢʝʣʪʽʨʝʜʽשʩʪʽװ ץʙʘʨʣʳ שʳʟʜʘʨ ᴇʩʽʤʜʽʢʪʝʨʜʽשʦץ ʘʥץץʳʩʪʘʧ ʰʳפ

ᴅʩʽʨʝʩʝ ï ʜᴅʥʜʽ ʜʘץʳʣʜʘʨʜʳש ʩʘʙʘץʪʘʨʳ ʤʝʥ ʤʘʩʘץʪʘʨʳʥʘ, ʞʦסʘʨסʳ ʪװʡʽʥʥʽש ʥʝʤʝʩʝ 

ʤʘʩʘץʪʳש ʥʝʛʽʟʽʥʝ ʠʥʲʝʢʮʠʷ ʞʘʩʘʧ, ʥᴅʪʠʞʝʩʽʥʜʝ ᴇʩʽʤʜʽʢʢʝ ʩʫ, ʝʨʽʪʽʣʛʝʥ ʢᴇʤʽʨץʳʰץʳʣʳ 

ʤʝʥ ʘʤʠʥץʳʰץʳʣʜʘʨʳʥʳש ʢʝʣʫʽ ʰʝʢʪʝʣʝʜʽ. ɽʛʝʨ ʙײʣ ʜᴅʥʜʽ ʜʘץʳʣʜʘʨʜʳש ʝʨʪʝ ʜʘʤʫ 

ʬʘʟʘʣʘʨʳʥʜʘ (ʪװʧʪʝʥʫ - ʪװʪʽʢʪʝʥʫ) ʦʨʳʥ ʘʣʩʘ, ʦʥʜʘ ʠʥʲʝʢʮʠʷ ʦʨʥʳʥʘʥ ʞʦסʘʨʳ ʩʘʙʘץʪʘʨ 

ʜʝʬʦʨʤʘʮʠʷʣʘʥʘʜʳ, ʞʘʧʳʨʘץʪʘʨ ʩʘʨסʘʷʜʳ, ʤʘʩʘץ ʧʘʡʜʘ ʙʦʣʤʘʡʜʳ. ʄʘʩʘץʪʳש ʥʝʛʽʟʽʥʝ 

ʠʥʲʝʢʮʠʷ ʞʘʩʘʣסʘʥ ʞʘסʜʘʡʜʘ, ʜᴅʥʜʝʨʜʽש ʜʘʤʫʳ ʪʦץʪʘʡʜʳ, ʥᴅʪʠʞʝʩʽʥʜʝ ʪʦʣʳץ ʥʝʤʝʩʝ 

ʽʰʽʥʘʨʘ ʘץ ʤʘʩʘץʪʳʣʳץ ʙʦʣʫʳ ʤװʤʢʽʥ. ɽʨʝʩʝʢ ץʦשʳʟʜʘʨ ᴇʥʽʤʜʽ ʩʘʙʘץʪʘʨʜʳש ʞʘʨʪʳʣʘʡ 

ʟʘץʳʤʜʘʣʫʳ ʥʝʤʝʩʝ ʪʦʣʳץ ʞʦʡʳʣʫʳ ʥᴅʪʠʞʝʩʽʥʜʝ ᴇʥʽʤʜʽʣʽʢʪʽ 0,3-ʪʝʥ 3,0 ʮ/ʛʘ ʜʝʡʽʥ 

ʪᴇʤʝʥʜʝʪʝʜʽ. 
 

2-ʢʝʩʪʝ ï ɹʠʦʧʨʝʧʘʨʘʪʪʘʨʜʳש ʢװʟʜʽʢ ʙʠʜʘʡ ʝʛʽʩʪʽʛʽʥʜʝ ʟʠʷʥʜʳ ʙʘץʘʰʳץ ץʘʥʜʘʣʘסʘ 

(Eurygaster integriceps Put.) ץʘʨʩʳ ʙʠʦʣʦʛʠʷʣʳץ ʪʠʽʤʜʽʣʽʛʽ, 2024 ʞ. 

 

ʅײʩץʘʣʘʨ פʘʡʪʘʣʘʫ  

ʉʘʥʳ ʜʘʥʘ/ʤĮ ʉʘʥʥʳש ʘʟʘʶʳ, 

ʝʩʝʧʢʝ ʘʣʫ ʢװʥʽ, % ᴇשʜʝʫ 

ʘʣʜʳ 

ʝʩʝʧʢʝ ʘʣʫ ʢװʥʽ 

3 7 14 3 7 14 

ɸʢʪʘʨʦʬʠʪ 1,8 (Streptomyces 

avermitilis), 0,9 ʣ/ʛʘ, 1 

ʣ/ʛʘ+ʕʢʩʪʨʘʩʦʣ (Bacillus subtilis ʏ-

13), 2,0 ʣ/ʛʘ 

1 

2 

ʩʨ. 

0,8 0,4 0,2 0,1    

0,6 0,5 0,1 0,1    

0,7 0,45 0,15 0,1 56,2 81,2 89,4 

ɹʠʪʦʢʩʠʙʘʮʠʣʣʠʥ, (Bacillus 

thuringiensis var. thuringiensis.) 3,0 

ʣ/ʛʘ + ɹʠʦʩʦʢ  (ϨϰʨʪʪʘʨʜʳϬ 

ʤʝʪʘʙʦʣʠʟʤ Ϻʥʽʤʜʝʨʽ) 1 ʣ/ʛʘ 

1 

2 

ʩʨ. 

0,6 0,3 0,2 0,1    

0,4 0,7 0,2 0,2    

0,5 0,5 0,2 0,15 37,5 75,0 84,2 

ɹʘץʳʣʘʫ (ᴇשʜʝʫʩʽʟ) 

1 

2 

ʩʨ. 

0,6 0,7 0,8 0,9    

0,8 0,9 0,8 1,0    

0,7 0,8 0,8 0,95 0 0 0 

ʅײʩץʘʣʘʨ פʘʡʪʘʣʘʫ  

ʉʘʥʳ ʜʘʥʘ/ʤĮ ʉʘʥʥʳש ʘʟʘʶʳ, 

ʝʩʝʧʢʝ ʘʣʫ ʢװʥʽ, % ᴇשʜʝʫ 

ʘʣʜʳ 

ʝʩʝʧʢʝ ʘʣʫ ʢװʥʽ 

1 3 7 1 3 7 

ɸʢʪʘʨʦʬʠʪ 1,8 (Streptomyces 

avermitilis), 0,9 ʣ/ʛʘ + ʌʠʪʦʩʧʦʨʠʥ-

ʄ 

(Bacillus subtilis 26 ɼ), 0,5 ʣ/ʛʘ 

+ʕʢʩʪʨʘʩʦʣ (Bacillus subtilis ʏ-13), 

1,5 ʣ/ʛʘ 

1 

2 

ʩʨ. 

11,4 5,1 3,3 1,0    

11,7 5,1 3,2 1,2    

11,5 5,1 3,2 1,1 52,7 73,9 85,9 

ɻʨʝʝʥʛʦʣʜ (Azʘdirʘchtʘ indicʘ) 0,3 

ʣ/ʛʘ + 

ʌʠʪʦʩʧʦʨʠʥ-ʄ 

(Bacillus subtilis 26 ɼ), 0,5 ʣ/ʛʘ + 

ɹʠʦʩʦʢ  (ϨϰʨʪʪʘʨʜʳϬ ʤʝʪʘʙʦʣʠʟʤ 

Ϻʥʽʤʜʝʨʽ)1 ʣ/ʛʘ 

1 

2 

ʩʨ. 

11,2 6,3 3,2 1,1    

10,3 4,4 3,5 1,3    

1,7 5,3 3,3 1,2 50,9 73,1 84,6 

ɹʘץʳʣʘʫ 

(ᴇשʜʝʫʩʽʟ) 

1 

2 

ʩʨ. 

10,3 11,4 12,6 13,3    

10,4 10,2 12,0 12,4    

10,3 10,8 12,3 7,8 - - - 
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ʂʝʩʪʝʜʝ ʢᴇʨʩʝʪʽʣʛʝʥʜʝʡ, ʟʠʷʥʜʳ ʙʘץʘʰʳץ ץʘʥʜʘʣʘסʘ ץʘʨʩʳ ɸʢʪʘʨʦʬʠʪ 1,8 

(Streptomyces avermitilis), 0,9 ʣ/ʛʘ, 1 ʣ/ʛʘ + ʕʢʩʪʨʘʩʦʣ (Bacillus subtilis ʏ-13), 2,0 ʣ/ʛʘ ʝʢʽ ʨʝʪ 

ᴇשʜʝʫ ʢʝʟʽʥʜʝ ױױɸ ץʦʣʜʘʥʫ ʘʨץʳʣʳ ʙʠʦʣʦʛʠʷʣʳץ ʪʠʽʤʜʽʣʽʢ 89,4% ײץʨʘʜʳ. 

ɸʪʘʣסʘʥ ʩʭʝʤʘʣʘʨ ʟʠʷʥʜʳ ʙʘץʘʰʳץ ץʘʥʜʘʣʘסʘ ץʘʨʩʳ ʞʦסʘʨʳ ʙʠʦʣʦʛʠʷʣʳץ ʪʠʽʤʜʽʣʽʢ 

ʢᴇʨʩʝʪʪʽ. ɽʩʝʧʢʝ ʘʣʫ ʢװʥʽ 7-ʰʽ ʢװʥʽ ʙʠʦʣʦʛʠʷʣʳץ ʪʠʽʤʜʽʣʽʢ 84,2-89,4% ʘʨʘʣʳסʳʥʜʘ ʙʦʣʜʳ. 

ʂװʟʜʽʢ ʙʠʜʘʡʜʘ ʪװʪʽʢʢʝ ʰʳסʫ ï ʤʘʩʘץʪʘʥʫ ʢʝʟʝשʽʥʜʝ, ʚʠʟʫʘʣʜʳ ʪʝʢʩʝʨʫ ʢʝʟʽʥʜʝ ᴅʨ 

ʩʘʙʘץʪʘ 8-9 ʝʨʝʩʝʢ ʘʩʪʳץ ʙʽʪʝʩʽ (ʕɿʐ 8-10 ʜʘʥʘ/ʩʘʙʘץ) ʞᴅʥʝ ʤʘʩʘץʪʘ 5-7 ʘʩʪʳץ ʙʠʪʽ (ʕɿʐ 

5-10 ʜʘʥʘ/ʤʘʩʘץ) ʙʘʡץʘʣʜʳ, ʙײʣ ᴇשʜʝʫʜʽ ʞװʨʛʽʟʫʜʽש ʤʘשʳʟʜʳ ʩʝʙʝʙʽ ʙʦʣʳʧ ʩʘʥʘʣʜʳ. 

ɸʩʪʳץ ʙʽʪʝʩʽ ʙʠʜʘʡ ʝʛʽʩʪʝʨʽʥʜʝ ʩʦסשʳ ʫʘץʳʪʪʘ ʢʝשʽʥʝʥ ʪʘʨʘʣסʘʥ ʟʠʷʥʢʝʩʪʽש ʙʽʨʽ 

ʙʦʣʜʳ. ɹסײʘʥ ʜʝʡʽʥ ʦʣ ʬʠʪʦʬʘʛʪʘʨʜʳש ʙʽʨʽ ʨʝʪʽʥʜʝ ʙʠʜʘʡ ᴇʥʽʤʽʥʽץ שʘʣʳʧʪʘʩʫʳʥʘ 

ʘʡʪʘʨʣʳץʪʘʡ ᴅʩʝʨ ʝʪʧʝʛʝʥ ʞᴅʥʝ ʜᴅʥ ᴇʥʜʽʨʫʰʽʣʝʨʜʽש ʥʘʟʘʨʳʥ ʘʫʜʘʨʤʘסʘʥ ʙʦʣʘʪʳʥ.  

 
3-ʢʝʩʪʝ ï ɹʠʦʧʨʝʧʘʨʘʪʪʘʨʜʳש ʢװʟʜʽʢ ʙʠʜʘʡ ʝʛʽʩʪʽʛʽʥʜʝ ʙʠʜʘʡ ʙʽʪʝʩʽʥʝ (Haplotrhrips tritici  Curd) 

 .ʪʠʽʤʜʽʣʽʛʽ, 2024 ʞ ץʘʨʩʳ ʙʠʦʣʦʛʠʷʣʳץ

 

ʅײʩץʘʣʘʨ פʘʡʪʘʣʘʫ  

ʉʘʥʳ ʝʨʝʩʝʢ/ʩʘʙʘץ ʉʘʥʥʳש ʘʟʘʶʳ, ʝʩʝʧʢʝ 

ʘʣʫ ʢװʥʽ, % ᴇשʜʝʫ 

ʘʣʜʳ 

ʝʩʝʧʢʝ ʘʣʫ ʢװʥʽ 

1 3 7 1 3 7 

ɸʢʪʘʨʦʬʠʪ 1,8 

(Streptomyces 

avermitilis), 0,9 ʣ/ʛʘ + 

ʕʢʩʪʨʘʩʦʣ (Bacillus 

subtilis ʏ-13), 2,0 ʣ/ʛʘ 

1 

2 

ʩʨ. 

8,3 7,3 3,9 1,1    

8,5 6,5 3,2 1,1    

8,4 6,9 3,55 1,1 20,6 60,3 88,7 

ɹʠʪʦʢʩʠʙʘʮʠʣʣʠʥ, 

(Bacillus thuringiensis 

var. thuringiensis.) 3,0 ʣ/ʪ 

+ ɹʠʦʩʦʢ  (ϨϰʨʪʪʘʨʜʳϬ 

ʤʝʪʘʙʦʣʠʟʤ Ϻʥʽʤʜʝʨʽ) 

1 ʣ/ʛʘ 

1 

2 

ʩʨ. 

8,7 7,1 3,9 1,1    

8,3 6,7 3,3 1,3    

8,5 6,9 3,6 1,2 20,6 59,7 87,7 

ɹʘץʳʣʘʫ (ᴇשʜʝʫʩʽʟ) 

1 

2 

ʩʨ. 

8,6 8,9 9,1 10,2    

8,2 8,5 8,8 9,3    

8,4 8,7 8,95 9,75 0 0 0 

 

ɹʠʜʘʡ ʙʽʪʝʩʽʥʝ ץʘʨʩʳ ױױɸ ʧʘʡʜʘʣʘʥʫ ʘʨץʳʣʳ ɸʢʪʘʨʦʬʠʪ 1,8, 0,9 ʣ/ʛʘ + 

ʌʠʪʦʩʧʦʨʠʥ-ʄ, 0,5 ʣ/ʛʘ + ʕʢʩʪʨʘʩʦʣ, 1,5 ʣ/ʛʘ ʧʨʝʧʘʨʘʪʪʘʨʳʥʳש ʢʝʰʝʥʜʽ ײץʨʘʤʳʤʝʥ 

ʰʘʰʳʣסʘʥ ʥײʩץʘʜʘ ʙʠʦʣʦʛʠʷʣʳץ ʪʠʽʤʜʽʣʽʢ ʞʝʪʽʥʰʽ ʢװʥʽ 88,8% ײץʨʘʜʳ.  

ɹװʛʽʥʛʽ ʪʘשʜʘ ʨʝʩʧʫʙʣʠʢʘʜʘסʳ ʩʫʘʨʳʣʘʪʳʥ ʞᴅʥʝ ʪᴅʣʽʤʽ ʙʠʜʘʡ ʘʣץʘʧʪʘʨʳʥʜʘ 

ʟʠʷʥʢʝʩʪʝʨʜʽש ʪװʨʣʽ ʜʘʤʫ ʢʝʟʝשʜʝʨʽʥʜʝ ʘʩʪʳץ ʙʠʪʪʝʨʽʥʽש ʪʳסʳʟʜʳסʳ ʤʝʥ ʟʠʷʥʜʳʣʳסʳʥʳש 

ᴇʩʫʽ ʙʘʡץʘʣʘʜʳ. ɹʽʟʛʝ ʦʩʳ ʟʠʷʥʢʝʩʪʝʨʤʝʥ ʢװʨʝʩʫ ʤʝʥ ʙʠʜʘʡ ᴇʥʽʤʽʥ ʩʘץʪʘʫ ʞᴅʥʝ ʜᴅʥ 

ʩʘʧʘʩʳʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ ץʠʳʥסʘ ʩʦסʫʜʘ, ʩʦʥʜʳץʪʘʥ ʙײʣ ʟʠʷʥʢʝʩʪʝʨʜʽש ʙʠʜʘʡסʘ ץʘʥʜʘʡ 

ʫʘץʳʪʪʘ ʝש ʢᴇʧ ʟʠʷʥ ʢʝʣʪʽʨʝʪʽʥʽʥ ʥʘץʪʳ ʙʽʣʫ ᴇʪʝ ʤʘשʳʟʜʳ. ɸʩʪʳץ ʙʠʪʪʝʨʽʤʝʥ ʢװʰʪʽ 

ʟʘץʳʤʜʘʥʫ ᴇʩʽʤʜʽʢʪʽש ʞʘʧʳʨʘץʪʘʨʳʥʳש ʙײʨʘʣʫʳʥʘ, ᴇʩʫʽʥʽש ʢʝʰʝʫʽʣʜʝʫʽʥʝ ʞᴅʥʝ 

ʜᴅʥʜʝʨʜʽש ʪʦʣʳץ ʧʽʩʧʝʫʽʥʝ ᴅʢʝʣʫʽ ʤװʤʢʽʥ. ɽʛʝʨ ᴇʩʽʤʜʽʢʪʝ 50-ʜʝʥ ʘʩʪʘʤ ʙʠʪ ʢʝʟʜʝʩʩʝ, 

ᴇʩʽʤʜʽʢ 10-14% ʞᴅʥʝ ʦʜʘʥʜʘ ʢᴇʧ ᴇʥʽʤʜʽʣʽʢ ʢװʨʪ ʪᴇʤʝʥʜʝʡʜʽ.  

ɸʩʪʳץ ʙʠʪʽʥʝ ץʘʨʩʳ ױױɸ ʧʘʡʜʘʣʘʥʫ ʘʨץʳʣʳ ɸʢʪʘʨʦʬʠʪ 1,8, 0,9 ʣ/ʛʘ + 

ʌʠʪʦʩʧʦʨʠʥ-ʄ, 0,5 ʣ/ʛʘ + ʕʢʩʪʨʘʩʦʣ, 1,5 ʣ/ʛʘ ʧʨʝʧʘʨʘʪʪʘʨʳʥʳש ʢʝʰʝʥʜʽ ײץʨʘʤʳʤʝʥ 

ʰʘʰʳʣסʘʥ ʥײʩץʘʜʘ ʙʠʦʣʦʛʠʷʣʳץ ʪʠʽʤʜʽʣʽʢ ʞʝʪʽʥʰʽ ʢװʥʽ 92,5% ʙʦʣʜʳ. ʉᴅʡʢʝʩʽʥʰʝ 

ɹʠʪʦʢʩʠʙʘʮʠʣʣʠʥ, (Bacillus thuringiensis var. thuringiensis.) 3,0 ʣ/ʪ + ʌʠʪʦʩʧʦʨʠʥ-ʄ 
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(Bacillus subtilis 26 ɼ), 0,5 ʣ/ʛʘ + ɹʠʦʩʦʢ (ϨϰʨʪʪʘʨʜʳϬ ʤʝʪʘʙʦʣʠʟʤ Ϻʥʽʤʜʝʨʽ), 1 ʣ/ʛʘ 

ʥײʩץʘʩʳ 91,9% ʢᴇʨʩʝʪʪʽ. 

4-ʢʝʩʪʝ  ï ɹʠʦʧʨʝʧʘʨʘʪʪʘʨʜʳש ʢװʟʜʽʢ ʙʠʜʘʡ ʝʛʽʩʪʽʛʽʥʜʝ ʘʩʪʳץ ʙʠʪʽʥʝ (Schizaphis graminum) 

 .ʪʠʽʤʜʽʣʽʛʽ, 2024 ʞ ץʘʨʩʳ ʙʠʦʣʦʛʠʷʣʳץ

 

ʅײʩץʘʣʘʨ פʘʡʪʘʣʘʫ 

ʉʘʥʳ ʝʨʝʩʝʢ/ʩʘʙʘץ ʉʘʥʥʳש ʘʟʘʶʳ, 

ʝʩʝʧʢʝ ʘʣʫ ʢװʥʽ, % ᴇשʜʝʫ 

ʘʣʜʳ 

ʝʩʝʧʢʝ ʘʣʫ ʢװʥʽ 

1 3 7 1 3 7 

ɸʢʪʘʨʦʬʠʪ 1,8 (Streptomyces 

avermitilis), 0,9 ʣ/ʛʘ + ʌʠʪʦʩʧʦʨʠʥ-

ʄ 

(Bacillus subtilis 26 ɼ), 0,5 ʣ/ʛʘ 

+ʕʢʩʪʨʘʩʦʣ (Bacillus subtilis ʏ-13), 

1,5 ʣ/ʛʘ 

1 

2 

ʩʨ. 

6,4 3,8 1,4 0,6    

6,5 3,7 1,2 0,5    

6,45 

 

3,75 

 

1,3 

 

0,55 
42,2 

81,

5 
92,5 

ɹʠʪʦʢʩʠʙʘʮʠʣʣʠʥ, (Bacillus 

thuringiensis var. thuringiensis.) 3,0 

ʣ/ʪ + 

ʌʠʪʦʩʧʦʨʠʥ-ʄ 

(Bacillus subtilis 26 ɼ), 0,5 ʣ/ʛʘ + 

ɹʠʦʩʦʢ (ϨϰʨʪʪʘʨʜʳϬ ʤʝʪʘʙʦʣʠʟʤ 

Ϻʥʽʤʜʝʨʽ), 1 ʣ/ʛʘ 

1 

2 

ʩʨ. 

6,8 3,9 1,2 0,7    

6,3 3,6 1,3 0,5    

6,5 3,75 1,25 0,6 42,5 
82,

2 
91,9 

ɹʘץʳʣʘʫ (ᴇשʜʝʫʩʽʟ) 

1 

2 

ʩʨ. 

6,9 7,0 7,2 7,3    

6,6 6,7 6,9 7,5    

6,75 6,85 7,05 7,4 0 0 0 

 

  

ɽʛʽʩʪʽʢ ʘʣץʘʧץʘ ʙʠʦʘʛʝʥʪʪʝʨʜʽש ʜʘʤʫʳʥ ʟʝʨʪʪʝʫ ʞᴅʥʝ ʵʥʪʦʤʦʬʘʛʪʘʨʜʳ ץʦʣʜʘʥʫʜʳש 

ʪʠʽʤʜʽʣʽʛʽʥ ʙʘסʘʣʘʫ, ʩʦʥʜʘʡ-ʘץ ʦʣʘʨʜʳ ʪʘʨʪʫ ʤʘץʩʘʪʳʥʜʘ ʜʘʣʘʣʳץ ʩʪʝʣʣʘʞ ʦʨʥʘʪʳʣʜʳ. 

ʉʪʝʣʣʘʞʜʳש ʘʡʥʘʣʘʩʳʥʘ ᴅʨʪװʨʣʽ ʵʥʪʦʤʦʬʘʛʪʘʨʜʳ ʪʘʨʪʫסʘ ʳץʧʘʣ ʝʪʝʪʽʥ ʙʘʣʰʳʨʳʥʜʳ 

ᴇʩʽʤʜʽʢʪʝʨʜʽש ʪץײʳʤʜʘʨʳ ʩʝʙʽʣʜʽ. ɹʘʣʰʳʨʳʥʜʳ ᴇʩʽʤʜʽʢʪʝʨʜʽ ʩʝʙʫʜʽש ʘʨʪʳץʰʳʣʳסʳ 

ʙʠʦʣʦʛʠʷʣʳץ ᴅʨʪװʨʣʽʣʽʢʪʽש ʘʨʪʫʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ, ʙײʣ ʧʨʝʧʘʨʘʪʪʘʨʜʳ ץʦʣʜʘʥʫʤʝʥ 

 .ʤʢʽʥʜʽʢʠ ʙʝʨʝʜʽװʘ ʤסʘʥʳʩ ʰʘʨʘʣʘʨʳʥ ʘʟʘʡʪʫסʦʨץ

 

       
 

1-ʩʫʨʝʪ ï ʕʥʪʦʤʦʬʘʛʪʘʨ װʰʽʥ ʜʘʣʘʣʳץ ʩʪʝʣʣʘʞ, çפʘʟɽʞᴆʐנɿʀè ɾʐʉ, 2024 ʞ. 

 

ᴆʩʽʤʜʽʢʪʝʨʜʽש ʚʝʛʝʪʘʮʠʷʣʳץ ʢʝʟʝשʽʥʜʝ ʦʨʛʘʥʠʢʘʣʳץ ʘʣʘש ʙʠʦʣʦʛʠʷʣʳץ ʘʛʝʥʪʪʝʨʤʝʥ 

ʙʝʣʩʝʥʜʽ ʪװʨʜʝ ʢʦʣʦʥʠʟʘʮʠʷʣʘʥʜʳ, ʦʣʘʨʜʳש ʘʨʘʩʳʥʜʘ ʪʨʠʭʦʛʨʘʤʤʘ, ʙʨʘʢʦʥ ʞᴅʥʝ 

ʟʣʘʪʦʛʣʘʟʢʘ ʙʦʣʜʳ. ɹײʣ ʵʥʪʦʤʦʬʘʛʪʘʨ ʟʠʷʥʢʝʩʪʝʨʜʽש ʙʠʦʣʦʛʠʷʣʳץ ʙʘץʳʣʘʫʳʥʜʘ ʤʘשʳʟʜʳ 
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ʨᴇʣ ʘʪץʘʨʜʳ. ʊʨʠʭʦʛʨʘʤʤʘ (Trichogramma) ʟʠʷʥʢʝʩʪʝʨʜʽש ʞײʤʳʨʪץʘʣʘʨʳʥʳש ʧʘʨʘʟʠʪʽ 

ʨʝʪʽʥʜʝ ᴅʨʝʢʝʪ ʝʪʽʧ, ʦʣʘʨʜʳש ʧʦʧʫʣʷʮʠʷʩʳʥ ʘʟʘʡʪʪʳ. ɹʨʘʢʦʥ (Braconidae) ʟʠʷʥʢʝʩʪʝʨʜʽש 

ʜʝʨʥᴅʩʽʣʜʝʨʽʥ ʞʦʶʜʘ ʪʠʽʤʜʽ ʙʦʣʜʳ, ʘʣ ʘʣʪʳʥʢᴇʟ (Chrysopidae) ʘʩʪʳץ ʙʠʪʪʝʨʽ, ʢʝʥʝʣʝʨ ʤʝʥ 

ʙʘʩץʘ ʜʘ ײʩʘץ ʟʠʷʥʢʝʩʪʝʨʜʽש ʜʘʤʫʳʥ ʙʝʣʩʝʥʜʽ ʪװʨʜʝ ʪʦץʪʘʪʪʳ. ɹʠʦʣʦʛʠʷʣʳץ ʙʘץʳʣʘʫʜʳש 

ʪʠʽʤʜʽʣʽʛʽʥʽש ʥᴅʪʠʞʝʩʽʥʜʝ ʟʠʷʥʢʝʩʪʝʨʜʽש ʞʘʧʧʘʡ ʢᴇʙʝʶʽ ʪʦץʪʘʪʳʣʳʧ, ᴇשʜʝʫʣʝʨʜʽש ʩʘʥʳ 

ʘʟʘʡʪʳʣʜʳ. 

 ʳʣʜʘʨʳʥ ᴇʩʽʨʫץʜʘ ץʤʦʥʠʪʦʨʠʥʛ ʘʫʳʣʰʘʨʫʘʰʳʣʳ ץʦʨʳʪʳʥʜ.r ʌʠʪʦʩʘʥʠʪʘʨʣʳפ

ʞװʡʝʩʽʥʜʝ ʤʘשʳʟʜʳ ʵʣʝʤʝʥʪ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʆʣ ʝʛʽʩʪʽʢʪʽש ʞʘסʜʘʡʳʥ ʞװʡʝʣʽ ʙʘץʳʣʘʫʜʳ 

 ʜʘʤʫ ʜʠʥʘʤʠʢʘʩʳʥ שʪʘʫ ʞᴅʥʝ ʦʣʘʨʜʳץʪʳʣʳ ʘʥʳץʣ ʟʠʷʥʜʳ ʦʨʛʘʥʠʟʤʜʝʨʜʽ ʫʘײʘʤʪʠʜʳ, ʙץ

ʙʘʨʣʳץ ʚʝʛʝʪʘʮʠʷʣʳץ ʢʝʟʝש ʙʦʡʳ ץʘʜʘסʘʣʘʫסʘ ʙʘסʳʪʪʘʣסʘʥ. 

ɹʠʜʘʡ ʝʛʽʩʪʽʛʽʥʜʝ ʙʠʦʣʦʛʠʷʣʳץ ʧʨʝʧʘʨʘʪʪʘʨʜʳ ץʦʣʜʘʥʳʧ ʞװʨʛʽʟʽʣʛʝʥ ʪᴅʞʽʨʠʙʝʣʝʨ 

ᴇʩʽʤʜʽʢʪʝʨʜʽ ץʦʨסʘʫʜʳש ʵʢʦʣʦʛʠʷʣʳץ ʪײʨסʳʜʘʥ ץʘʫʽʧʩʽʟ ᴅʜʽʩʪʝʨʽʥ ץʦʣʜʘʥʫʜʳש ʙʦʣʘʰʘסʳʥ 

ʢᴇʨʩʝʪʪʽ. ɹײʣ ʦʨʛʘʥʠʢʘʣʳץ ʝʛʽʥʰʽʣʽʢʪʝ ʢʝʰʝʥʜʽ, ʪʘʙʠסʘʪʪʳ ץʦʨסʘʫ ʪᴅʩʽʣʜʝʨʽʥ ʝʥʛʽʟʫʛʝ 

ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ, ʭʠʤʠʷʣʳץ ʧʨʝʧʘʨʘʪʪʘʨסʘ ʪᴅʫʝʣʜʽʣʽʢʪʽ ʘʟʘʡʪʘʜʳ ʞᴅʥʝ ʘʛʨʦʵʢʦʞװʡʝʣʝʨʜʽש 

ʪײʨʘץʪʳ ʜʘʤʫʳʥʘ ʳץʧʘʣ ʝʪʝʜʽ. 

ɿʝʨʪʪʝʫʣʝʨ 267 çɹʽʣʽʤ ʤʝʥ סʳʣʳʤʠ ʟʝʨʪʪʝʫʣʝʨʜʽץ שʦʣʞʝʪʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫè 

ʙʶʜʞʝʪʪʽʢ ʙʘסʜʘʨʣʘʤʘʩʳ, BR22885418 çפʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʜʘ ʘʫʳʣʰʘʨʫʘʰʳʣʳץ 

ᴇʥʽʤʜʝʨʽʥʽש ʦʨʛʘʥʠʢʘʣʳץ ᴇʥʜʽʨʽʩʽʥ ʪʝʭʥʦʣʦʛʠʷʣʳץ ʜʘʤʳʪʫʜʳס שʳʣʳʤʠ ץʘʤʪʘʤʘʩʳʟ ʝʪʽʣʫʽè 

 .ʨʛʽʟʽʣʜʽװʜʘʨʣʘʤʘʩʳ ʘʷʩʳʥʜʘ ʞסʙʘ ץʳʣʳʤʠ-ʪʝʭʥʠʢʘʣʳס
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ɹʀʆʃʆɻʀʏɽʉʂɸʗ ɿɸʑʀʊɸ ʆʊ ɺʈɽɼʀʊɽʃɽʁ ʆɿʀʄʆʁ ʇʐɽʅʀʎʓ (Oulema 

melanopus L., Eurygaster integriceps Put., Haplotrhrips tritici  Curd, Schizaphis graminum) ɺ 

ʋʉʃʆɺʀʗʍ ɸʃʄɸʊʀʅʉʂʆʁ ʆɹʃɸʉʊʀ 

 

ʄʫʭʘʤʘʜʠʝʚ ʅ.ʉ., ʢʘʥʜʠʜʘʪ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ 

ʏʘʜʠʥʦʚʘ ɸ.ʄ.,  

ʄʝשʜʽʙʘʝʚʘ ɻ.ɾ., PhD  

 

ʊʆʆ çʂʘʟʘʭʩʢʠʡ ʅʀʀ ʟʘʱʠʪʳ ʠ ʢʘʨʘʥʪʠʥʘ ʨʘʩʪʝʥʠʡ ʠʤ. ɾ.ɾʠʝʤʙʘʝʚʘè, ɸʣʤʘʪʳ, ʂʘʟʘʭʩʪʘʥ 

 

ɸʥʥʦʪʘʮʠʷ: ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʨʝʜʠʪʝʣʝʡ ʦʟʠʤʦʡ 

ʧʰʝʥʠʮʳ, ʚʳʷʚʣʝʥʥʳʭ ʚ ʧʨʦʮʝʩʩʝ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʠ ʫʯʝʪʘ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʤʦʥʠʪʦʨʠʥʛʘ ʥʘ ʧʦʩʝʚʘʭ ʧʰʝʥʠʮʳ ʚ ʘʧʨʝʣʝ, ʚ ʬʘʟʘʭ ʢʫʱʝʥʠʷ, ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ 

ʢʨʘʩʥʦʛʨʫʜʦʡ ʧʴʷʚʠʮʳ (Oulema melanopus L.), ʯʠʩʣʝʥʥʦʩʪʴ ʚʟʨʦʩʣʳʭ ʦʩʦʙʝʡ ʜʦʩʪʠʛʘʣʘ 10-11 

ʵʢʟʝʤʧʣʷʨʦʚ ʥʘ 1 ʤĮ, ʘ ʯʠʩʣʝʥʥʦʩʪʴ ʚʨʝʜʥʦʡ ʯʝʨʝʧʘʰʢʠ (Eurygaster integriceps Put.) ʩʦʩʪʘʚʠʣʘ 0,9 

ʵʢʟ/ʤĮ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʧʨʠʙʣʠʞʝʥʠʠ ʧʦʨʦʛʘ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʫʱʝʨʙʘ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʧʝʨʠʦʜ 

ʚʳʭʦʜʘ ʧʰʝʥʠʮʳ ʚ ʪʨʫʙʢʫ ð ʢʦʣʦʰʝʥʠʝ, ʧʨʠ ʚʠʟʫʘʣʴʥʦʤ ʦʩʤʦʪʨʝ ʥʘ ʢʘʞʜʦʤ ʩʪʝʙʣʝ ʙʳʣʦ 

ʦʙʥʘʨʫʞʝʥʦ 8-9 ʚʟʨʦʩʣʳʭ ʧʰʝʥʠʯʥʳʭ ʪʨʠʧʩʦʚ (Haplotrhrips tritici Curd) (ʕʇɺ 8-10 ʥʘ ʩʪʝʙʝʣʴ), ʘ 

ʥʘ ʢʦʣʦʩʝ 5-7 ʧʰʝʥʠʯʥʳʭ ʪʣʝʡ (Schizaphis graminum) (ʕʇɺ 5-10 ʥʘ ʢʦʣʦʩ). ʇʨʠʤʝʥʝʥʠʝ 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʙʝʩʧʠʣʦʪʥʳʭ ʣʝʪʘʪʝʣʴʥʳʭ ʘʧʧʘʨʘʪʦʚ ʧʨʠ 

ʦʧʨʳʩʢʠʚʘʥʠʠ ʧʦʢʘʟʘʣʦ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ ʩ 
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ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʥʠʞʝʥʠʶ ʧʝʩʪʠʮʠʜʥʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʦʙʨʘʙʘʪʳʚʘʝʤʳʝ 

ʪʝʨʨʠʪʦʨʠʠ ʠ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. ʊʘʢ ʞʝ ʫʤʝʥʴʰʝʥʠʝ ʯʠʩʣʘ ʧʨʦʭʦʜʦʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ 

ʪʝʭʥʠʢʠ ʧʦ ʫʯʘʩʪʢʘʤ ʩʥʠʞʘʝʪ ʥʝʛʘʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʧʦʯʚʫ, ʚ ʪʦʤ ʯʠʩʣʝ ʥʘ ʝʸ ʫʧʣʦʪʥʝʥʠʝ ʠ 

ʟʘʛʨʷʟʥʝʥʠʝ. ʕʪʠ ʬʘʢʪʦʨʳ ʷʚʣʷʶʪʩʷ ʚʘʞʥʳʤʠ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʩʦʩʪʦʷʥʠʷ ʘʛʨʦʵʢʦʩʠʩʪʝʤ ʠ 

ʫʩʪʦʡʯʠʚʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʚ ʦʨʛʘʥʠʯʝʩʢʦʤ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʟʠʤʘʷ ʧʰʝʥʠʮʘ, ʚʨʝʜʠʪʝʣʠ, ʧʴʷʚʠʮʘ ʢʨʘʩʥʦʛʨʫʜʘʷ, ʢʣʦʧ ʚʨʝʜʥʘʷ 

ʯʝʨʝʧʘʰʢʘ, ʧʰʝʥʠʯʥʳʡ ʪʨʠʧʩ, ʧʰʝʥʠʯʥʳʡ ʪʣʷ, ɹʇʃɸ, ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʟʘʱʠʪʘ, ʵʥʪʦʤʦʬʘʛʠ. 

 

 

 

BIOLOGICAL CONTROL OF WINTER WHEAT PESTS ( Oulema melanopus L., Eurygaster 

integriceps Put., Haplotrhrips tritici  Curd, Schizaphis graminum) UNDER CONDITIONS OF 

ALMATY REGION  

 

Mukhamadiyev N.S., candidate of biological sciences  

Chadinova A.M. 

Mengdibayeva G.Zh., PhD  

 

Kazakh Research Institute of Plant Protection and Quarantine named after J.Zhiembaeva, Almaty, 

Kazakhstan 

 

Abstract. The article presents the results of a study on winter wheat pests identified during soil 

processing and vegetation period monitoring. As a result of monitoring wheat fields in April, during the 

tillering phase, the spread of the red-breasted leech (Oulema melanopus L.) was recorded, with adult 

individuals reaching 10-11 per mĮ, and the harmful stink bug (Eurygaster integriceps Put.) reaching 0.9 

individuals/mĮ, indicating that the economic threshold of damage was approaching. Additionally, during 

the stem elongation to heading phase, visual inspection revealed 8-9 adult wheat thrips (Haplotrhrips 

tritici  Curd) per stem (ETD 8-10 per stem) and 5-7 wheat aphids (Schizaphis graminum) per spike (ETD 

5-10 per spike). The application of biological products using unmanned aerial vehicles (UAVs) for 

spraying showed positive results. 

The results of the study showed that the use of biological products from an ecological perspective 

helps reduce pesticide load on treated areas and the environment. Additionally, reducing the number of 

passes of agricultural machinery across fields minimizes the negative impact on soil, including 

compaction and contamination. These factors are important for improving the condition of 

agroecosystems and the sustainable use of land resources in organic farming. 

Keywords: winter wheat, pests, red-breasted leech, harmful stink bug, wheat thrips, wheat aphid, 

UAV, biological control, entomophages. 
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1çϧʘʟʘϨ ʞʝʤʽʩ ʞϸʥʝ ʢϺʢϺʥʽʩ ʰʘʨʫʘʰʳʣʳϤʳ Ϥʳʣʳʤʠ-ʟʝʨʪʪʝʫ ʠʥʩʪʠʪʫʪʳè ɾʐʉ, ɸʣʤʘʪʳ Ϩ., 

ϧʘʟʘϨʩʪʘʥ 
2ϯʣʪʪʳϨ ʘʛʨʘʨʣʳϨ Ϥʳʣʳʤʠ-ʙʽʣʽʤ ʙʝʨʫ ʦʨʪʘʣʳϤʳ, ɸʩʪʘʥʘ Ϩ., ϧʘʟʘϨʩʪʘʥ 
3ϧʘʟʘϨ ϰʣʪʪʳϨ ʘʛʨʘʨʣʳϨ ʟʝʨʪʪʝʫ ʫʥʠʚʝʨʩʠʪʝʪʽ, ɸʣʤʘʪʳ Ϩ., ϧʘʟʘϨʩʪʘʥ 

4 çϧʘʟʘϨ ʝʛʽʥʰʽʣʽʢ ʞϸʥʝ Ϻʩʽʤʜʽʢ ʰʘʨʫʘʰʳʣʳϤʳ Ϥʳʣʳʤʠ-ʟʝʨʪʪʝʫ ʠʥʩʪʠʪʫʪʳè ɾʐʉ, ɸʣʤʘʣʳʙʘϨ, 

ϧʘʟʘϨʩʪʘʥ 

 

ɸשʜʘʪʧʘ. ʂʘʨʪʦʧ ï ᴅʣʝʤʜʝʛʽ ʤʘשʟrʜʳ ʘʟʳץ-ʪװʣʽʢ ʜʘץʳʣʜʘʨʳʥʳש ʙʽʨʽ. ᴆʥʜʽʨʽʩ ʢᴇʣʝʤʽ 

ʙʦʡʳʥʰʘ ʢװʨʽʰ ʞᴅʥʝ ʙʠʜʘʡ ʩʠʷץʪʳ ʜʘץʳʣʜʘʨʜʘʥ ʢʝʡʽʥ 3-ʰʽ ʦʨʳʥʜʘ. ɸʫʨʫ ץʦʟʜʳʨסʳʰʪʘʨ,r 

ʟʠʷʥʢʝʩʪʝʨ ʤʝʥ ʘʨʘʤʰᴇʧʪʝʨ ᴅʣʝʤʜʝʛʽ ʘʫʳʣʰʘʨʫʘʰʳʣʳץ ʜʘץʳʣʜʘʨʳʥʳש ᴇʥʽʤʽʥʽש ʰʘʤʘʤʝʥ 1/3 

ʙᴇʣʽʛʽʥ ʞʦʷʜʳ. פʘʟʽʨʛʽ ʫʘץʳʪʪʘ ʦʪʳʨסʳʟʫ ʤʘʪʝʨʠʘʣʳʥʳש ᴅʨʪװʨʣʽ ʟʠʷʥʜʳ ʦʨʛʘʥʠʟʤʜʝʨʤʝʥ 

ʟʘץʳʤʜʘʣʫʳ ʙʘʨʣʳץ ʜʝʨʣʽʢ ʘʡʤʘץʪʘʨʜʘ ʞᴅʥʝ ʢᴇʧʪʝʛʝʥ ʰʘʨʫʘ ץʦʞʘʣʳץʪʘʨʳʥʜʘ ʢʘʨʪʦʧ 

ᴇʥʽʤʜʽʣʽʛʽʥʽש ʪᴇʤʝʥ ʙʦʣʫʳʥʳש ʥʝʛʽʟʛʽ ʩʝʙʝʧʪʝʨʽʥʽש ʙʽʨʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɹסײʘʥ ʜʘץʳʣʜʳש 

ʙʠʦʣʦʛʠʷʣʳץ ʝʨʝʢʰʝʣʽʢʪʝʨʽ ï ʚʝʛʝʪʘʪʠʚʪʽ ʢᴇʙʝʶ ̔ʳץʧʘʣ ʝʪʝʜʽ. ʉʦʥʜʳץʪʘʥ, ʝש ʘʣʜʳʤʝʥ, ʢʘʨʪʦʧ 

ʝʛʽʩʪʽʢʪʝʨʽʥʜʝ ʟʠʷʥʢʝʩʪʝʨ ʢᴇʙʝʡʽʧ, ʘʡʪʘʨʣʳץʪʘʡ ʟʠʷʥ ʢʝʣʪʽʨʛʝʥʛʝ ʜʝʡʽʥ ʟʠʷʥʜʳ ʦʨʛʘʥʠʟʤʜʝʨʜʽ 

ʘʟʘʡʪʫʜʳש ʧʨʦʬʠʣʘʢʪʠʢʘʣʳץ ʘʛʨʦʪʝʭʥʠʢʘʣʳץ ᴅʜʽʩʪʝʨʽʥ ץʦʣʜʘʥʫ ʤʘשʳʟʜʳ,  

ʄʘץʘʣʘʜʘ ʢʘʨʪʦʧʪʳ ʟʠʷʥʜʳ ʦʨʛʘʥʠʟʤʜʝʨʜʝʥ ץʦʨסʘʫ ײץʨʘʣʜʘʨʳʥ ץʦʣʜʘʥʫ ʙʦʡʳʥʰʘ 

ʞװʨʛʽʟʽʣʛʝʥ ʟʝʨʪʪʝʫʣʝʨʜʽש ʥᴅʪʠʞʝʣʝʨʽ ʢʝʣʪʽʨʽʣʛʝʥ. ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ ʙʦʡʳʥʰʘ ʢʘʨʪʦʧʪʳש ʟʠʷʥʜʳ 

ʦʨʛʘʥʠʟʤʜʝʨʽʤʝʥ (ʟʠʷʥʢʝʩʪʝʨ, ʘʫʨʫʣʘʨ) ʢװʨʝʩʪʝ ᴇʩʽʤʜʽʢʪʝʨʜʽ ץʦʨסʘʫʜʳש ʭʠʤʠʷʣʳץ ᴅʜʽʩʽ ʝש ʞʳʣʜʘʤ 

ʞᴅʥʝ ʞʦסʘʨʳ ʪʠʽʤʜʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʂʘʨʪʦʧʪʳש ʩʘשʳʨʘʫײץʣʘץ ʘʫʨʫʣʘʨʳ ʤʝʥ ʟʠʷʥʢʝʩʪʝʨʽʤʝʥ 

ʢװʨʝʩʫʜʝ ʌʫʥʛʦʮʝʙ ʬʫʥʛʠʮʠʜʽ ʞᴅʥʝ ʂʦʨʘʣʣ ʠʥʩʝʢʪʠʮʠʜʽ ʞʦסʘʨʳ ʪʠʽʤʜʽ ʙʦʣʳʧ ʪʘʙʳʣʘʪʳʥʳ 

ʘʥʳץʪʘʣʜʳ.  ɸʪʘʣסʘʥ ʧʨʝʧʘʨʘʪʪʘʨ ʢʘʨʪʦʧ ᴇʩʽʤʜʽʢʪʝʨʽʥʽש ʘʫʨʫʤʝʥ ʟʘץʳʤʜʘʥʫʳʥʳ86,9% ש 

ʪᴇʤʝʥʜʝʫʽʥ ʞᴅʥʝ ʢʦʣʦʨʘʜʦ ץʦשʳʟʳʤʝʥ ʢװʨʝʩʪʝ 90,6% ʞʦʡʳʣʫʳʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʪʽ. ɸʣ ʩʘץʪʘʣסʘʥ 

ᴇʥʽʤ ʤᴇʣʰʝʨʽ 27,0% ʞᴅʥʝ 28,0% ײץʨʘʜʳ.  

ʊʽʨʝʢ ʩᴇʟʜʝʨ: ʢʘʨʪʦʧ, ʘʫʨʫʣʘʨ, ʟʠʷʥʢʝʩʪʝʨ, ʬʫʥʛʠʮʠʜʪʝʨ, ʠʥʩʝʢʪʠʮʠʜʪʝʨ, ᴇʥʽʤʜʽʣʽʢ. 

 

ʂʽʨʽʩʧʝ. ʂʘʨʪʦʧ ï ʢᴇʧʞʳʣʜʳץ ʰᴇʧʪʝʩʽʥ ᴇʩʽʤʜʽʢ, ʙʽʨʘץ ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳʥʜʘ ʦʣ 

ʙʽʨʞʳʣʜʳץ ʜʘץʳʣ ʨʝʪʽʥʜʝ ץʦʣʜʘʥʳʣʘʜʳ, ᴇʡʪʢʝʥʽ ʦʥʳש ʙװʢʽʣ ᴇʤʽʨʣʽʢ ʮʠʢʣʽ ʙʽʨ 

ʚʝʛʝʪʘʮʠʷʣʳץ ʢʝʟʝשʜʝ ᴇʪʝʜʽ, ʉʦʣʷʥʫʤ (Solanum), ʘʣץʘ ʪץײʳʤʜʘʩʳʥʘ (Solanacea), ʪװʡʥʝʢʪʝʨ 

ʙᴇʣʽʤʽʥʝ (Tuberarium) ʞʘʪʘʜʳ. ʂʘʨʪʦʧ-ʭʘʣʳץʪʳש ʪʘʤʘץʪʘʥʫʳʥ ʞᴅʥʝ ʝʣʜʽש ʘʟʳץ-ʪװʣʽʢ 

 ʘʡʪʘץ ʘ ʧʽʩʢʝʥ ʞᴅʥʝשʙʽʨʽ. ʆʣ ʞʘ שʳʣʜʘʨʜʳץʳʟʜʳ ʜʘשʘʤʪʘʤʘʩʳʟ ʝʪʝʪʽʥ ʤʘץ ʘʫʽʧʩʽʟʜʽʛʽʥץ

ᴇשʜʝʫ װʰʽʥ, ʩʦʥʜʘʡ-ʘץ ʞʝʤʰᴇʧ ʤʘץʩʘʪʪʘʨʳ װʰʽʥ ץʦʣʜʘʥʳʣʘʜʳ [1]. פʘʟʽʨʛʽ ʫʘץʳʪʪʘ ʢʘʨʪʦʧ 

ʪʘסʘʤʜʳץ ᴇʥʽʤ ʨʝʪʽʥʜʝ ʪײʪʳʥʫʳ ʙʦʡʳʥʰʘ ʢװʨʽʰ ʧʝʥ ʙʠʜʘʡʜʘʥ ʢʝʡʽʥʛʽ ᴅʣʝʤʜʝʛʽ װʰʽʥʰʽ 

ʤʘשʳʟʜʳ ʘʟʳץ-ʪװʣʽʢ ʜʘץʳʣʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ, ʙװʢʽʣ ᴅʣʝʤʜʝ ʢʘʨʪʦʧʪʳ ʤʠʣʣʠʘʨʜʪʘʥ ʘʩʪʘʤ 

ʘʜʘʤ ʪײʪʳʥʘʜʳ [2, 3]. ɹײʣ ʜʘץʳʣʜʳש ʘʡʨʳץʰʘ ʤʘשʳʟʜʳʣʳסʳ ʞʦסʘʨʳ ʩײʨʘʥʳʩʧʝʥ 
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ʨʘʩʪʘʣʘʜʳ. ɸʣʘʡʜʘ, ʢʘʨʪʦʧ ʞʦסʘʨʳ ᴇʥʽʤʜʽ ʜʘץʳʣ ʙʦʣסʘʥʳʥʘ ץʘʨʘʤʘʩʪʘʥ, ʢʝʡʙʽʨ ץʦʣʘʡʩʳʟ 

ʞʳʣʜʘʨʳ ʪװʡʥʝʢʪʝʨʜʽש ʞʘʣʧʳ ʞʠʥʘʣʫʳ ʘʡʪʘʨʣʳץʪʘʡ ʪᴇʤʝʥʜʝʡʜʽ ʞᴅʥʝ ʦʥʳש ʩʝʙʝʙʽ ʢʘʨʪʦʧ 

ᴇʩʽʨʫʜʝ ʞᴅʥʜʽʢʪʝʨ ʤʝʥ ʟʠʷʥʢʝʩʪʝʨʜ̔  ץʨʣʽ ʵʪʠʦʣʦʛʠʷʣʳװʞᴅʥʝ ᴅʨʪ שʘʨʘʤʰᴇʧʪʝʨʜʽ ,ש

ʘʫʨʫʣʘʨʳʥʳש ʜʘץʳʣʜʳ ʟʘץʳʤʜʘʫʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʆʩʳסʘʥ ʙʘʡʣʘʥʳʩʪʳ ʢʘʨʪʦʧʪʘסʳ 

ʟʠʷʥʜʳ ʥʳʩʘʥʜʘʨʜʳש ʜʘʤʫʳʥʘ ʞʦʣ ʙʝʨʤʝʡʪʽʥ ץʦʨסʘʥʳʩ ʰʘʨʘʣʘʨʳʥ ʞװʨʛʽʟʫ ץʘʞʝʪ. 

 ʳʤʜʘʣʫץʘʫʨʫʳ ʙʘʨ, ʦʣʘʨʤʝʥ ʟʘ ץʘ ʞʫʳס-ʘʥ 30סʢᴇʧ ʪʘʨʘʣ שʝ שʜʘ ʢʘʨʪʦʧʪʳשʘʟʽʨʛʽ ʪʘפ

ʜʘץʳʣʜʳש ʞʳʣʜʳץ ᴇʥʽʤʽʥʽש ʰʳסʳʥʳʥ 10-ʥʘʥ 60%-סʘ ʜʝʡʽʥ ײץʨʘʡʜʳ. ʂʘʨʪʦʧ ᴇʩʽʤʜʽʛʽʥʽש 

ʢᴇʤʽʨʩʫʣʘʨ ʤʝʥ ʩʫסʘ ʙʘʡ ʩʘʙʘץʪʘʨʳ ʤʝʥ ʪװʡʥʝʢʪʝʨ ̔ ᴅʨʪװʨʣʽ ץʦʟʜʳʨסʳʰʪʘʨ ʤʝʥ 

ʟʠʷʥʢʝʩʪʝʨʜʽש ʜʘʤʫʳʥʘ ץʦʣʘʡʣʳ ʦʨʪʘ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ [4]. ɺʝʛʝʪʘʪʠʚʪʽ ʢᴇʙʝʶ ʥᴅʪʠʞʝʩʽʥʜʝ 

ʜʘץʳʣʜʘʨסʘ ᴅʩʝʨ ʝʪʝʪʽʥ ʘʫʨʫʣʘʨʜʳש ʢᴇʧʰʽʣʽʛʽ ʪװʡʥʝʢʪʝʨ ʘʨץʳʣʳ ʙʝʨʽʣʝʜʽ, ʦʣʘʨ ʢʝʡʽʥʥʝʥ 

ʝʛʽʩʪʽʢʪʝʨʜʝ ʠʥʬʝʢʮʠʷʥʳש ʙʘʩʪʘʧץʳ ʢᴇʟʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʂʘʨʪʦʧ ʜʘץʳʣʳ  ʚʝʛʝʪʘʮʠʷʣʳץ   

ʞᴅʥʝ ʩʘץʪʘʫ ʢʝʟʝשʽʥʜʝ ʘʫʨʫʣʘʨʤʝʥ ʟʘץʳʤʜʘʣʫʳ ʤװʤʢʽʥ [5]. 

ʂʘʨʪʦʧ ʜʘץʳʣʳʥʳש ᴇʥʽʤʽʥʽש ʪᴇʤʝʥʜʝʫʽʥʽש ʙʘʩʪʳ ʩʝʙʝʧʪʝʨʽʥʽש ʙʽʨʽ ï ʪװʡʥʝʢʪʝʨʜʽש 

ʨʠʟʦʢʪʦʥʠʦʟʙʝʥ ʞᴅʥʝ ʘʣʴʪʝʨʥʘʨʠʦʟʙʝʥ ʟʘץʳʤʜʘʣʫʳ. 

ɸʣʴʪʝʨʥʘʨʠʦʟ ʜʘ ʢʘʨʪʦʧ ʰʘʨʫʘʰʳʣʳסʳʥʘ ʘʡʪʘʨʣʳץʪʘʡ ʟʠʷʥ ʢʝʣʪʽʨʝʜʽ. ɹײʣ 

ʤʠʢʦʟʜʳץ ʘʫʨʫ, ʙװʨʰʽʢʪʝʥʫ ʢʝʟʝשʽʥʜʝ ʢᴇʨʽʥʝʜʽ ʞᴅʥʝ ʢʘʨʪʦʧʪʳש ʙװʢʽʣ ʚʝʛʝʪʘʮʠʷʣʳץ 

ʢʝʟʝשʽʥʜʝ ʜʘʤʠʜʳ [6] ʞᴅʥʝ Alternaria (A. solani ʞᴅʥʝ A. alternata) ʩʘשʳʨʘʫײץʣʘץ ʪװʨʣʝʨʽʥʽש 

ʢʝʰʝʥʽʥʝʥ ʪʫʳʥʜʘʡʜʳ. Alternaria ʪץײʳʤʜʘʩʳ ץʘʟʽʨʛʽ ʫʘץʳʪʪʘ Pleosporales, Dothideomycetes 

ʢʣʘʩʳ [7] Pleosporaceae ʪץײʳʤʜʘʩʳʥʳש ʤʘʨʩʫʧʠʘʣʜʳ ʩʘשʳʨʘʫײץʣʘץʪʘʨʳʥʳש ʘʥʘʤʦʨʬʳ 

ʙʦʣʳʧ ʩʘʥʘʣʘʜʳ. 

ʇʘʪʦʛʝʥʥʽש ʟʠʷʥʜʳʣʳסʳ ʞʘʧʳʨʘץʪʘʨʜʳש ʬʦʪʦʩʠʥʪʝʪʠʢʘʣʳץ ʙʝʪʽʥʽש ʪᴇʤʝʥʜʝʫʽʥʝ 

ʙʘʡʣʘʥʳʩʪʳ ᴇʥʽʤʜʽʣʽʢʪʽש ʪᴇʤʝʥʜʝʫʽʥʝʥ, ʪװʡʥʝʢʪʝʨʜʽש ʢᴇʛʝʨʫʽʥʝʥ ʞᴅʥʝ ʘʫʳʣʰʘʨʫʘʰʳʣʳץ 

ᴇʥʽʤʜʝʨʽʥʽש ʬʠʪʦʪʦʢʩʠʥʜʝʨ, ʤʠʢʦʪʦʢʩʠʥʜʝʨ, ʘʣʣʝʨʛʝʥʜʝʨ ʥʝʤʝʩʝ ʬʝʨʤʝʥʪʪʝʨ ʙʦʣʫʳ 

ʤװʤʢʽʥ ʩʘשʳʨʘʫײץʣʘץ ʤʝʪʘʙʦʣʠʪʪʝʨʽʤʝʥ ʟʘץʳʤʜʘʣʫʳʥʘʥ ʢᴇʨʽʥʝʜʽ [8]. 

Alternaria spp ʪװʨʣʝʨʽʤʝʥ ʣʘʩʪʘʥסʘʥ ʘʫʳʣʰʘʨʫʘʰʳʣʳץ ᴇʥʽʤʜʝʨʽʥʜʝ 

ʤʠʢʦʪʦʢʩʠʥʜʝʨʜʽש ʝʜᴅʫʽʨ ʤᴇʣʰʝʨʽ ï ʘʜʘʤʜʘʨ ʤʝʥ ʞʘʥʫʘʨʣʘʨסʘ ץʘʫʽʧʪʽ ʩʘשʳʨʘʫײץʣʘץ 

ʤʝʪʘʙʦʣʠʪʪʝʨʽ ʞʠʥʘʣʫʳ ʤװʤʢʽʥ. 

ʊʘʫʘʨʣʳץ ʢʘʨʪʦʧ ᴇʩʽʨʫ ʘʡʤʘץʪʘʨʳʥʜʘ ʨʠʟʦʢʪʦʥʠʦʟ (Rhizoctonia solani) ʩʠʷץʪʳ ʢʝש 

ʪʘʨʘʣסʘʥ ʘʫʨʫ ʜʘ ʘʡʪʘʨʣʳץʪʘʡ ʟʠʷʥ ʢʝʣʪʽʨʝʜʽ, ʦʥʳש ʟʠʷʥʜʳʣʳסʳ ʙʝʣʛʽʣʽ ʙʽʨ ʘʡʤʘץʪʘʨʜʘ 

ʬʠʪʦʬʪʦʨʘ ʤʝʥ ʘʣʴʪʝʨʥʘʨʠʦʟʜʳש ʟʠʷʥʜʳʣʳסʳʥʘʥ ʘʩʳʧ ʢʝʪʫʽ ʤװʤʢʽʥ [9]. ɹײʣ ʘʫʨʫ ʙװʢʽʣ 

ᴅʣʝʤʜʝ ʢʝʟʜʝʩʝʜʽ.  

ɸʫʨʫʜʳש ʟʠʷʥʜʳʣʳסʳ ʘʫʨʫʜʳש ʜʘʤʫʳʥʳש ʙʘʨʣʳץ ʪװʨʣʝʨʽʥʜʝ ʢᴇʨʽʥʝʜʽ: ʪװʡʥʝʢʪʝʨʜʽ 

ʩʘץʪʘʫ ʢʝʟʽʥʜʝ ʞᴅʥʝ ʚʝʛʝʪʘʮʠʷ ʢʝʟʝשʽʥʜʝ ᴇʩʢʽʥʜʝʨʜʽש ʟʘץʳʤʜʘʥʫʳ, ʩʘʙʘץʪʳש ʞʝʨ ʘʩʪʳ 

ʞᴅʥʝ ʞʝʨ װʩʪʽ ʙᴇʣʽʢʪʝʨʽʥʽש ʟʘץʳʤʜʘʥʫʳ, ʪװʡʥʝʢʪʝʨʜʝ ʩʢʣʝʨʦʮʠʪʪʝʨʜʽש ʙʦʣʫʳ. ɽװ שʣʢʝʥ 

ʟʠʷʥʜʳʣʳץ ʢʘʨʪʦʧʪʳש ᴇʥʫ ʢʝʟʝשʽʥʜʝ ʢᴇʣʝשʢʝʣʽ ᴇʩʢʽʥʜʝʨʜʝ ʦʡʳײʰʘ ʞʘʨʘ ʧʘʡʜʘ ʙʦʣסʘʥ 

ʢʝʟʜʝ ʢᴇʨʽʥʝʜʽ, ʙײʣ ᴇʩʢʽʥʜʝʨʜʽש ʢʝʰʽʛʫʽʥʝ, ᴇʩʽʤʜʽʢʪʝʨʜʽש ᴇʩʫʽ ʤʝʥ ʜʘʤʫʳʥ ʪʝʞʝʧ, 

ᴇʥʽʤʜʽʣʽʢʪʽש ʪᴇʤʝʥʜʝʫʽʥʝ ᴅʢʝʣʝʜʽ.  

ʂʘʨʪʦʧ ʪװʡʥʝʢʪʝʨʽʥ̔ש ᴇʥʽʤʜʽʣʽʛʽ ʤʝʥ ʦʣʘʨʜʳש ʩʘʧʘʩʳ ʘʛʨʦʮʝʥʦʟʜʳש 

ʬʠʪʦʩʘʥʠʪʘʨʣʳץ ʞʘסʜʘʡʳʥʘ ʙʘʡʣʘʥʳʩʪʳ [10]. ᴆʩʽʤʜʽʢʪʝʨʜʽש ʟʠʷʥʢʝʩʪʝʨʽʥʽש ʽʰʽʥʜʝ ץʘʟʽʨʛʽ 

ʢʝʟʜʝ ʩʫʧʝʨʜʦʤʠʥʘʥʪʪʳ ʟʠʷʥʢʝʩʪʝʨ ץʘʪʘʨʳʥʘ ʞʘʪץʳʟʳʣסʘʥ ʢʘʨʪʦʧ ʟʠʷʥʢʝʩʪʝʨʽʥʽש  

ʪװʨʣʝʨʽʥʽש ʝש ʘʫʳʨ, ʞʘʧʧʘʡ ʞᴅʥʝ ʢʝש ʪʘʨʘʣסʘʥ ʪװʨʽ ï ʢʦʣʦʨʘʜʦ ץʦשʳʟʳ leptinotarsa 

decemlineata Say ʙʦʣʳʧ ʩʘʥʘʣʘʜʳ, ʦʣ ʩʦסשʳ ʞʳʣʜʘʨʳ ʝʣʜʽש ʢʘʨʪʦʧ ʝʛʽʩʪʽʢʪʝʨʽʥʽש 

ʢᴇʧʰʽʣʽʛʽʥ ʤʝʢʝʥʜʝʡʜʽ [11]. 

ʂʦʣʦʨʘʜʦ ץʦשʳʟʳ ï Leptinotarsa decemlineata Say. ï ʞʘʧʳʨʘץʞʝʤʽʨ ץʦשʳʟʜʘʨ 

ʪץײʳʤʜʘʩʳʥʳש ᴇʢʽʣʽ (Coleoptera, Chrysomelidae). ᴄʣʝʤʜʽʢ ʬʘʫʥʘʜʘ ʰʘʤʘʤʝʥ 36 ʤʳש ʪװʨʽ 

ʙʘʨ [12]. ʂʦʣʦʨʘʜʦ ץʦשʳʟʳ ï ʘʣץʘ ʪץײʳʤʜʘʩ ʜʘץʳʣʜʘʨʜʳש ʝש ʢᴇʧ ʪʘʨʘʣסʘʥ ʞᴅʥʝ ץʘʫʽʧʪʽ 

ʟʠʷʥʢʝʩʽ. ʆʣ ʟʘץʳʤʜʘʡʪʳʥ Solanaceae ʪץײʳʤʜʘʩʳʥʳש ᴇʩʽʤʜʽʢ ʪװʨʣʝʨʽ ʥʝʛʽʟʽʥʝʥ ʢʘʨʪʦʧ, 

ʙʘ̫ʣʜʳ ʞᴅʥʝ ʘʣץʘ ʪץײʳʤʜʘʩ ʪװʨʣʝʨʽʥ ץʘʤʪʠʪʳʥ Solanum ʪץײʳʤʜʘʩʳʥʘ ʞʘʪʘʜʳ, ʘʣ ʘʟ 

ʜᴅʨʝʞʝʜʝ Lycopersicon (ץʳʟʘʥʘץ) ʪץײʳʤʜʘʩʳʥʘ ʞʘʪʘʜʳ. ɿʠʷʥʢʝʩʪʽש ʩʘʥʳ ʝʜᴅʫʽʨ ʢᴇʧ 

ʘʡʤʘץʪʘʨʜʘ ʦסʘʥ ץʘʨʩʳ ץʦʨסʘʥʳʩ ʰʘʨʘʣʘʨʳ ʞװʨʛʽʟʽʣʩʝ ʜʝ ʢʘʨʪʦʧ ᴇʥʽʤʽ 30%-סʘ, ʘʣ 
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 .ʘ ʜʝʡʽʥ ʪᴇʤʝʥʜʝʡʜʽ  [13]ס ʨʛʽʟʽʣʤʝʩʝ 100%װʘʥʳʩ ʰʘʨʘʣʘʨʳ ʞסʦʨץ

ʌʠʪʦʬʘʛʪʳש ʟʠʷʥʜʳʣʳסʳ ʙʽʨʽʥʰʽ ײʨʧʘץʪʳש ʝʛʜʝ ʞʘʩʪʘסʳ ʜʝʨʥᴅʩʽʣʜʝʨʽʥʽש ʜʘʤʫ 

ʢʝʟʝשʽʥʜʝ ʢװʨʪ ʘʨʪʘʜʳ: 20-30 ʜʝʨʥᴅʩʽʣ ᴇʩʽʤʜʽʢʪʽש ʪʦʣʳץ ʜʝʬʦʣʠʘʮʠʷʩʳʥ ʪʫʜʳʨʫʳ ʤװʤʢʽʥ. 

1 - ʰʽ ʙʫʳʥʥʳש ʞʘʩ ץʦשʳʟʜʘʨʳ ʞʘʧʧʘʡ ʟʘץʳʤʜʘʫʜʳ ʞʘʣסʘʩʪʳʨʫʜʘ, ʦשʪװʩʪʽʢ ʘʡʤʘץʪʘʨʜʘ - 

2-ʰʽ ʙʫʳʥʥʳש ʜʝʨʥᴅʩʽʣʜʝʨʽ ʟʘץʳʤ ʢʝʣʪʽʨʝʜʽ. ʂʘʨʪʦʧ װʰʽʥ ʢʦʣʦʨʘʜʦ ץʦשʳʟʳʥʳש 

ʜʝʨʥᴅʩʽʣʜʝʨʽ ʝץ שʘʫʽʧʪʽ, ץʘʪʪʳ ʟʘץʳʤ ʢʝʣʪʽʨʝʪʽʥ ʢʝʟʝש ï ʙװʨʰʽʢʪʝʥʫ-ʛװʣʜʝʫ ʢʝʟʝשʽ, 

ᴇʩʽʤʜʽʢʪʝʨ ʪװʡʥʝʢ ʪװʟʫ ʢʝʟʝשʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʆʜʘʥ ʢʝʡʽʥʛʽ ʢʝʟʝשʜʝʨʜʝ ʟʘץʳʤʜʘʣʫ 

ʙʽʨʪʽʥʜʝʧ ʪᴇʤʝʥʜʝʡʜʽ [14].  

ɿʠʷʥʢʝʩʪʝʨʤʝʥ ʢװʨʝʩʫʜʽש ʜᴅʩʪװʨʣʽ ʞᴅʥʝ ʝש ʪʠʽʤʜʽ ᴅʜʽʩʽ - ʭʠʤʠʷʣʳץ ʢװʨʝʩʫ ᴅʜʽʩʽ. 

 ʘʨʳ ᴇʪʝʣʫʽסʞʦ שʳʥʜʘʨʜʳסʘʥʳʩ ᴅʩʝʨʽ ʞᴅʥʝ ʰʳסʦʨץ ʤʝʨʟʽʤʜʽ ץʟʘײ ,ʳסʦʣʜʘʥʫ ʞʳʣʜʘʤʜʳפ

ʧʝʩʪʠʮʠʜʪʝʨʜʽ ʢʝשʽʥʝʥ ץʦʣʜʘʥʫסʘ ʳץʧʘʣ ʝʪʝʜʽ [15]. 

ʂʘʨʪʦʧʪʘסʳ ʘʫʨʫʣʘʨ ʤʝʥ ʟʠʷʥʢʝʩʪʝʨʜʽש ʞʦסʘʨʳ ʩʘʥʳ ʤʝʥ ʟʠʷʥʜʳʣʳסʳ ץʦʨסʘʥʳʩ 

ʰʘʨʘʣʘʨʳʥ ʞװʡʝʣʽ ʪװʨʜʝ ʞװʨʛʽʟʫʜʽ ץʘʞʝʪ ʝʪʝʜʽ. ʆʣʘʨʜʳש ʤʽʥʜʝʪʽ ï ʘʛʨʦʵʢʦʣʦʛʠʷʣʳץ ʞᴅʥʝ 

ʙʠʦʣʦʛʠʷʣʳץ ʬʘʢʪʦʨʣʘʨʜʳ ʜײʨʳʩ ʧʘʡʜʘʣʘʥʫ, ʩʦʥʜʘʡ-ʘץ ʧʝʩʪʠʮʠʜʪʝʨʜʽ ײʪʳʤʜʳ ץʦʣʜʘʥʫ. 

ʍʠʤʠʷʣʳץ ᴅʜʽʩʪʽש ʪʠʽʤʜʽʣʽʛʽ ʥʝʛʽʟʽʥʝʥ ʠʥʩʝʢʪʠʮʠʜʪʝʨʜʽץ שʘʞʝʪʪʽ ʘʩʩʦʨʪʠʤʝʥʪʽʥʽש 

ʙʦʣʫʳʤʝʥ ʘʥʳץʪʘʣʘʜʳ. 

ɿʝʨʪʪʝʫ ʤʘʪʝʨʠʘʣʜʘʨʳ ʤʝʥ ᴅʜʽʩʪʝʨʽ. ɿʝʨʪʪʝʫʣʝʨ ʪʘʫ ʙᴇʢʪʝʨʽʥʜʝʛʽ ʘʡʤʘץʪʘ çפʘʟʘץ 

ʞʝʤʽʩ-ʢᴇʢᴇʥʽʩ ʰʘʨʫʘʰʳʣʳסʳ סʳʣʳʤʠ-ʟʝʨʪʪʝʫ ʠʥʩʪʠʪʫʪʳè ɾʐʉ, çפʘʡʥʘʨè ʘʡʤʘץʪʳץ 

ʬʠʣʠʘʣʳʥʳש ʪᴅʞʽʨʠʙʝʣʽʢ ʩʪʘʮʠʦʥʘʨʣʘʨʳʥʜʘ ʞװʨʛʽʟʽʣʜʽ. ʊᴅʞʽʨʠʙʝʣʽʢ ʘʣץʘʧʪʘʨ ɯʣʝ 

ɸʣʘʪʘʫʳʥʳש ʩʦʣʪװʩʪʽʢ ʙʝʪʢʝʡʽʥʜʝ ʪʝשʽʟ ʜʝשʛʝʡʽʥʝʥ 1000-1050 ʤ ʙʠʽʢʪʽʢʪʝ ʦʨʥʘʣʘʩץʘʥ. 

ʊᴅʞʽʨʠʙʝʣʽʢ ʘʣץʘʧʪʘסʳ ʪʦʧʳʨʘץ ץʘʨʘ ץʳʟסʳʣʪ, ʦʨʪʘʰʘ ʩʘʟʜʳ, ʪʦʣʳץ ʜʘʤʳסʘʥ 

ʧʨʦʬʠʣʽ ʙʘʨ, ʛʝʥʝʪʠʢʘʣʳץ ʢᴇʢʞʠʝʢʪʝʨʛʝ ʘʡץʳʥ ʩʘʨʘʣʘʥסʘʥ. ʊʦʧʳʨʘץʪʳש ʝʛʽʩʪʽʢ ץʘʙʘʪʳʥʜʘ 

0,056-0,098% ʞʘʣʧʳ ʘʟʦʪ; 0,92-2,15% ʛʫʤʫʩ; 0,150-0,225% ʞʘʣʧʳ ʬʦʩʬʦʨ ʙʘʨ. ɽʛʽʩʪʽʢ 

-ʘʣʤʘʩʫ ʢʘʣʠʡʽ 276,9 ,ץʤᴇʣʰʝʨʽ 42-80 ʤʛ/ʢʛ ʪʦʧʳʨʘ שʳ ʞʳʣʞʳʤʘʣʳ ʬʦʩʬʦʨʜʳסʘʙʘʪʳʥʜʘץ

477,3 ʤʛ/ʢʛ ײץʨʘʡʜʳ. 100 ʛ ʪʦʧʳʨʘװ ץʰʽʥ ʥʝʛʽʟʜʝʨʜʽש ʩ̔ -ʽʨʽʣʛʝʥ ʩʦʤʘʩʳ ï 15,01-18,05 ʤʛש

ʵʢʚ. 

ʊʦʧʳʨʘץ ʝʨʽʪʽʥʜʽʩʽʥʽש ʨʝʘʢʮʠʷʩʳ ᴅʣʩʽʟ ʩʽʣʪʽʣʽ (ʨʅ ï 8,27-8,35). ʊʦʧʳʨʘײץ ץʨʳʣʳʤʳ 

ʙʦʩʘש, ᴅʣʩʽʟ ʙʽʣʜʽʨʽʣʛʝʥ. ʆʣ ʩʫʘʨʫ ʢʝʟʽʥʜʝ ʞᴅʥʝ ʞʘשʙʳʨʜʘʥ, ʦʥʳש ʩʫ ʤʝʥ ʘʫʘ ʨʝʞʠʤʽʥ 

ʙײʟʘʪʳʥ ʪʳסʳʟ ץʳʨʪʳʩʪʳ ײץʨʘʡʜʳ. ɸʣʤʘʪʳ ʦʙʣʳʩʳʥʜʘ ɯʣʝ ɸʣʘʪʘʫʳʥʳש (ʪᴇʤʝʥ ʪʘʫʣʳ) ʪʘʫ 

ʙᴇʢʪʝʨʽʥʽש ʆשʪװʩʪʽʢ ʙʝʣʜʝʫʽ ʰʝʛʽʥʜʝ ʦʨʤʘʥ ʪᴅʨʽʟʜʝʩ ʞʳʥʳʩʪʘʨʤʝʥ ʞʘʙʳʣסʘʥ ʪʘʩʪʳ-

 ʘʥ ʪᴇʤʝʥʛʽ ʪᴇʨʪʪʽʢסʩʳʥʳʣײ ʳʤʝʥסʜʳשʘʣʳץ ʫʘʪʪʳץ שʪʘʩʪʳ ʰᴇʛʽʥʜʽʣʝʨʜʽ ץʠʳʨʰʳץ

ʰᴇʛʽʥʜʽʣʝʨ ʢʝשʽʥʝʥ ʜʘʤʳסʘʥ. פʘʟʘץʩʪʘʥʥʳש ʦשʪװʩʪʽʢ-ʰʳסʳʩʳʥʜʘסʳ ʪʘʫ ʝʪʝʛʽ ʘʡʤʘסʳʥʳש 

ʢʣʠʤʘʪʳ (ɯʣʝ ɸʣʘʪʘʫʳ-ʥʳש ʝʪʝʛʽ) ʢװʨʪ ʢʦʥʪʠʥʝʥʪʘʣʜʳ. ɸʫʘ ʪʝʤʧʝʨʘʪʫʨʘʩʳʥʳװ שʣʢʝʥ 

ʞʳʣʜʳץ ʞᴅʥʝ ʪᴅʫʣʽʢʪʽʢ ʘʫʳʪץʫʣʘʨʳʤʝʥ ʝʨʝʢʰʝʣʝʥʝʜʽ, ײʟʘץ ʳʩʪʳץ ʞʘʟ ʞᴅʥʝ ʩʫʳץ ץʳʩʳʤʝʥ 

ʩʠʧʘʪʪʘʣʘʜʳ [16]. 

ɿʝʨʪʪʝʫ ʥʳʩʘʥʳ ï ʢʘʨʪʦʧ, ʟʠʷʥʜʳ ʦʨʛʘʥʠʟʤʜʝʨ (ʟʠʷʥʢʝʩʪʝʨ, ʘʫʨʫʣʘʨ), 

ʠʥʩʝʢʪʠʮʠʜʪʝʨ, ʬʫʥʛʠʮʠʜʪʝʨ). ɿʝʨʪʪʝʫʣʝʨ ʞʘʣʧʳ ץʘʙʳʣʜʘʥסʘʥ ᴅʜʽʩʪʝʤʝʣʝʨ ʙʦʡʳʥʰʘ 

ʞװʨʛʽʟʽʣʜʽ [17-18]. פʘʟʘץʩʪʘʥʥʳש ʦשʪװʩʪʽʢ-ʰʳסʳʩʳʥʜʘסʳ ʪʘʫ ʙᴇʢʪʝʨʽʥʜʝʛʽ ʘʡʤʘװ ץʰʽʥ 

ʘʛʨʦʪʝʭʥʠʢʘʣʳץ ʪᴅʞʽʨʠʙʝʣʝʨ ʠʥʩʪʠʪʫʪʪʳש ʞʘʣʧʳ ץʘʙʳʣʜʘʥסʘʥ ײʩʳʥʳʤʜʘʨʳʥʘ ʩᴅʡʢʝʩ 

ʞװʟʝʛʝ ʘʩʳʨʳʣʜʳ [20].  

ʂʘʨʪʦʧ ʟʠʷʥʢʝʩʪʝʨʽʥ ʝʩʝʧʢʝ ʘʣʫ "ᴆʩʽʤʰʽʣʽʢ ʰʘʨʫʘʰʳʣʳסʳʥʜʘ ʠʥʩʝʢʪʠʮʠʜʪʝʨʜʽ, 

ʘʢʘʨʠʮʠʜʪʝʨʜʽ, ʙʠʦʧʨʝʧʘʨʘʪʪʘʨ ʤʝʥ ʬʝʨʦʤʦʥʜʘʨʜʳ ʪʽʨʢʝʫ" ᴅʜʽʩʪʝʤʝʩʽ ʙʦʡʳʥʰʘ ʞװʨʛʽʟʽʣʜʽ 

[20]. 

ʅᴅʪʠʞʝʣʝʨ ʤʝʥ ʪʘʣץʳʣʘʫʣʘʨ. ᴆʩʽʤʜʽʢ ʰʘʨʫʘʰʳʣʳסʳ ᴇʥʽʤʜʝʨʽʥ, ʘʪʘʧ ʘʡʪץʘʥʜʘ 

ʢʘʨʪʦʧʪʳ ᴇʥʜʽʨʫ ʢᴇʣʝʤʽʥ ײʣסʘʡʪʫʜʳש ʤʘשʳʟʜʳ ʨʝʟʝʨʚʽ ʝʛʽʥʜʽ ʟʠʷʥʜʳ ʦʨʛʘʥʠʟʤʜʝʨʜʝʥ 

ʩʘץʪʘʫ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʂᴇʧʪʝʛʝʥ ʟʠʷʥʢʝʩʪʝʨ, ʘʫʨʫʣʘʨ ʤʝʥ ʘʨʘʤʰᴇʧʪʝʨ ʢʘʨʪʦʧ 

ʝʛʽʩʪʽʢʪʝʨʽʥʜʝ װʣʢʝʥ ʟʠʷʥ ʢʝʣʪʽʨʝʜʽ, ʪװʡʥʝʢ ᴇʥʽʤʜʽʣʽʛʽʥ 35-50% ʥʝʤʝʩʝ ʦʜʘʥ ʜʘ ʢᴇʧ 

ʪᴇʤʝʥʜʝʪʝʜʽ. ʉʦʥʜʳץʪʘʥ ʢʘʨʪʦʧ ᴇʩʽʤʜʽʢʪʝʨʽʥ ץʦʨסʘʫ װʰʽʥ ʙʽʨʽʢʪʽʨʽʣʛʝʥ ʙʘץʳʣʘʫ 

ʰʘʨʘʣʘʨʳʥ ᴅʟʽʨʣʝʫ ʞᴅʥʝ ʝʥʛʽʟʫ ץʘʞʝʪ. ɽש ʪʠʽʤʜʽ ʞᴅʥʝ ʦש ᴅʩʝʨ ʝʪʝʪʽʥ ᴅʜʽʩ - ʧʝʩʪʠʮʠʜʪʝʨʜʽ 

  .ʦʣʜʘʥʫ [21]ץ
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ʂʘʨʪʦʧ ʘʫʨʫʣʘʨʳ. ʂʘʨʪʦʧ ʘʫʨʫʣʘʨʳ ʬʠʪʦʧʘʪʦʛʝʥʜʽʢ ʦʨʛʘʥʠʟʤʜʝʨʜʽש (ʞץײʧʘʣʳ 

ʘʫʨʫʣʘʨ) ʥʝʤʝʩʝ ץʦʨʰʘסʘʥ ʦʨʪʘʥʳץ שʦʣʘʡʩʳʟ ʞʘסʜʘʡʣʘʨʳʥʳש (ʞץײʧʘʣʳ ʝʤʝʩ ʘʫʨʫʣʘʨ) 

ᴅʩʝʨʽʥʝʥ ʧʘʡʜʘ ʙʦʣʘʜʳ. ɿʘʪ ʘʣʤʘʩʫʳʥʳש ʙײʟʳʣʫʳʥʘ ᴅʢʝʣʽʧ ʩʦץʪʳʨʘʜʳ, ᴇʩʽʤʜʽʢ 

ᴇʥʽʤʜʽʣʽʛʽʥʽש ʢװʨʪ ʪᴇʤʝʥʜʝʫʽʥʝ, ʦʥʳש ʩʘʧʘʩʳʥʳש ʥʘʰʘʨʣʘʫʳʥʘ ʥʝʤʝʩʝ ʪʦʣʳץ ᴇʣʽʤʽʥʝ 

ᴅʢʝʣʝʜʽ. ɸʣʤʘʪʳ ʦʙʣʳʩʳʥʳש ʢʘʨʪʦʧ ʰʘʨʫʘʰʳʣʳץʪʘʨʳʥʜʘ ʢʘʨʪʦʧʪʳש ʞʘʧʳʨʘץ ʩʘʙʘסʳʥʳש 

ʙʠʦʤʘʩʩʘʩʳʥʳש ʩʘשʳʨʘʫײץʣʘץ ʘʫʨʫʣʘʨʳ ʘʨʘʩʳʥʜʘ ʘʣʴʪʝʨʥʘʨʠʦʟ (ʚʦʟʙʫʜʠʪʝʣʴ Alternaria 

solani (Ell. et Mart.) Sor.).  ʝש ʟʠʷʥʜʳ ʙʦʣסʘʥ ʞᴅʥʝ ʩʦʣʘʡ ʙʦʣʳʧ ץʘʣʘ ʙʝʨʝʜʽ. ɸʫʨʫʣʘʨʜʳש 

 ᴇʥʽʤʜʽʣʽʛʽʥ ʙʘʨʳʥʰʘ ץʞᴅʥʝ ʙʠʦʣʦʛʠʷʣʳ ץʛʝʥʝʪʠʢʘʣʳ שʘ ᴇʟʽʥʽץʳʥʜʳ ʜʘʤʫʳ ʢʘʨʪʦʧץʘʨץ

ʘʨʪʪʳʨʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʤʝʡʜʽ. ʉʦʥʜʳץʪʘʥ, ʜʘʤʳסʘʥ ʝʣʜʝʨʜʝ ʚʝʛʝʪʘʮʠʷʣʳץ ʢʝʟʝשʜʝ ʢʘʨʪʦʧ 

ʝʛʽʩʪʽʢʪʝʨʽʥʜʝ ʬʫʥʛʠʮʠʜʪʝʨ 5-7 ʝʩʝʛʝ ʜʝʡʽʥ ʥʝʤʝʩʝ ʦʜʘʥ ʜʘ ʢᴇʧ ץʦʣʜʘʥʳʣʘʜʳ. פʘʟʘץʩʪʘʥʜʘ 

ʬʫʥʛʠʮʠʜʪʝʨʤʝʥ 2-3 ʨʝʪ ᴇשʜʝʫʤʝʥ ʰʝʢʪʝʣʝʜʽ ʥʝʤʝʩʝ ʤװʣʜʝʤ ץʦʣʜʘʥʙʘʡʜʳ.  

ɿʝʨʪʪʝʫ ʞװʨʛʽʟʽʣʛʝʥ ʞʳʣʜʘʨʳ (2023-2024 ʞʞ.) ʘʣʴʪʝʨʥʘʨʠʦʟʜʳש ʪʘʨʘʣʫʳ 54-ʪʝʥ 

64% ʘʨʘʣʳסʳʥʜʘ ʙʦʣʜʳ (1-ʢʝʩʪʝ). ɹʘʩץʘ ʩʦʨʪʪʘʨʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ ʩʪʘʥʜʘʨʪ ʨʝʪʽʥʜʝ 

 ʩʦʨ ʩʦʨʪʳ ʘʣʴʪʝʨʥʘʨʠʦʟʙʝʥ (64%) ʢᴇʧ ʤᴇʣʰʝʨʜʝץʘʥ ʦʨʪʘ ʤʝʨʟʽʤʜʝ ʧʽʩʝʪʽʥ ɸסʦʣʜʘʥʳʣץ

ʟʘץʳʤʜʘʣʜʳ. ʇʘʤʷʪʠ ʂʦʥʘʝʚʘ ʩʦʨʪʳʥʜʘ ʘʫʨʫʜʳש ʪʘʨʘʣʫʳ ʝש ʪᴇʤʝʥ ʢᴇʨʩʝʪʢʽʰʪʽ ʢᴇʨʩʝʪʪʽ -

54%. ɸʣʴʷʥʩ ʩʦʨʪʳʥʜʘ ʙײʣ ʢᴇʨʩʝʪʢʽʰ 56%-ʜ  r  ʨʘʜʳ. ʆʨʪʘʰʘ ʝʨʪʝ ʧʽʩʝʪʽʥ ʊʝʥʠʟײץ

ʩʦʨʪʳʥʜʘ (ʩʪʘʥʜʘʨʪ) ʘʣʴʪʝʨʥʘʨʠʦʟʜʳש ʪʘʨʘʣʫʳ 62%-ʜ  rײץʨʘʜʳ, ʘʣ ʄʠʨʘʩ ʩʦʨʪʳʥʜʘ ʙײʣ 

ʢᴇʨʩʝʪʢʽʰ 58% ʜʝשʛʝʡʽʥʜʝ ʙʦʣʜʳ. ɿʝʨʪʪʝʫ ʞʳʣʜʘʨʳʥʳש ʚʝʛʝʪʘʮʠʷʣʳץ ʢʝʟʝשʽʥʜʝ 

ʩʘשʳʨʘʫײץʣʘץ ʘʫʨʫʣʘʨʳʤʝʥ ʪʦʣʳסʳʤʝʥ ʟʘץʳʤʜʘʣסʘʥ (6 ʙʘʣʣ) ᴇʩʽʤʜʽʢʪʝʨ ʙʦʣסʘʥ ʞʦץ. 

ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʘʣʴʪʝʨʥʘʨʠʦʟʙʝʥ ʘʫʳʨסʘʥ ᴇʩʽʤʜʽʢʪʝʨʜʽש ʘʟ ʩʘʥʳ ʜʘ ʙʘʡץʘʣʜʳ (5 ʙʘʣʣ). 

 
1-ʢʝʩʪʝ  ï ʂʘʨʪʦʧ ʝʛʽʩʪʽʢʪʝʨʽʥʜʝ ʘʣʴʪʝʨʥʘʨʠʦʟʜʳש ʪʘʨʘʣʫ ʞᴅʥʝ ʟʘץʳʤʜʘʣʫ ʜᴅʨʝʞʝʩʽ   

 
ʉʦʨʪʪʘʨ ʂʘʨʪʦʧʪʳש ʝʩʝʧ-

ʢʝ ʘʣʳʥסʘʥ 

ʞʘʧʳʨʘץʪʘʨʳʥʳש 

ʩʘʥʳ, ʜʘʥʘ 

ɹʘʣʣʜʘʨʜʳש  

ʞʘʣʧʳ 

ʩʦʤʘʩʳ 

ɸʫʨʫʜʳש 

ʪʘʨʘʣʫʳ, % 

 

ɹʘʣʣ  

ʞʠʽʣʽʢʪʝʨʽʥʽש 

 ʦʩʳʥʜʳʩʳץ

ɸʫʨʫʣʘʨʜʳש 

ʟʘץʳʤʜʘʥʫ 

ʜᴅʨʝʞʝʩʽ, % 

ʇʘʤʷʪʠ 

ʂʦʥʘʝʚʘ 
50 27 54 76 25,3 

ɸʣʴʷʥʩ 50 28 56 79 26,3 

ɸץʩʦʨ (st) 50 32 64 91 30,3 

ʄʠʨʘʩ 50 29 58 79 26,3 

ʊʝʥʠʟ (ʩʪ) 50 31 62 85 28,3 

 

ʂʘʨʪʦʧ ᴇʩʽʤʜʽʢʪʝʨʽʥʽש ʘʣʴʪʝʨʥʘʨʠʦʟʙʝʥ ʟʘץʳʤʜʘʣʫ ʜᴅʨʝʞʝʩʽ ʩʦʨʪʪʳץ 

ʝʨʝʢʰʝʣʽʢʪʝʨʽʥʝ ʙʘʡʣʘʥʳʩʪʳ ʘʡʪʘʨʣʳץʪʘʡ ᴇʟʛʝʨʜʽ. ɿʝʨʪʪʝʫ ʞʳʣʜʘʨʳʥʜʘ ʦʣ ʦʨʪʘʰʘ 

ʝʩʝʧʧʝʥ 26,3%-ʜʘʥ (ʦʨʪʘʰʘ ʝʨʪʝ ʧʽʩʝʪʽʥ ʩʦʨʪʪʘʨ) 30,3%-סʘ ʜʝʡʽʥ (ʦʨʪʘʰʘ ʧʽʩʝʪʽʥ ʩʦʨʪʪʘʨ) 

ʙʦʣʜʳ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʩʦʨʪʪʘʨ ʙʦʡʳʥʰʘ ᴇʩʽʤʜʽʢʪʝʨʜʽש ʟʘץʳʤʜʘʣʫr ʥʜʘ ʰʘʤʘʣʳ ʜᴅʨʝʞʝʜʝ 

ʘʡʳʨʤʘʰʳʣʳץʪʘʨ ʙʦʣʜʳ. ɽʨʪʝ ʦʨʪʘ ʤʝʨʟʽʤʜʝ ʧʽʩʝʪʽʥ ʩʦʨʪʪʘʨʜʘ ʢᴇʨʩʝʪʢʽʰʪʝʨ ʢʝʣʝʩʽʜʝʡ 

ʙʦʣʜʳ: ʊʝʥʠʟ ï 28,3% ʞᴅʥʝ ʄʠʨʘʩ ï 26,3%, ʦʨʪʘ ʤʝʨʟʽʤʜʝ ʧʽʩʝʪʽʥ ʩʦʨʪʪʘʨʜʘ ᴇʩʽʤʜʽʢʪʝʨʜʽש 

ʘʫʨʫסʘ ʰʘʣʜʳסʫʳʥʳש ʢʝʣʝʩʽ ʢᴇʨʩʝʪʢʽʰʪʝʨʜʽ ʢᴇʨʩʝʪʪʽ: ɸץʩʦʨ ï 30,3%, ɸʣʴʷʥʩ ï 26,3% ʞᴅʥʝ 

ʇʘʤʷʪʠ ʂʦʥʘʝʚʘ ï 25,3%. 

ʉʘשʳʨʘʫײץʣʘץ ʘʫʨʫʣʘʨʳʤʝʥ ʢװʨʝʩʫ װʰʽʥ ᴅʨʪװʨʣʽ ʬʫʥʛʠʮʠʜʪʝʨ ײʩʳʥʳʣʘʜʳ. ɿʝʨʪʪʝʫ 

ʥᴅʪʠʞʝʣʝʨʽʥʝ ʩᴅʡʢʝʩ, ʢʘʨʪʦʧʪʳש ʩʘשʳʨʘʫײץʣʘץ ʘʫʨʫʣʘʨʳʥʘ ץʘʨʩʳ ʬʫʥʛʠʮʠʜʪʝʨʜʽש ᴅʨʪװʨʣʽ 

ʙʠʦʣʦʛʠʷʣʳץ ʞᴅʥʝ ʵʢʦʥʦʤʠʢʘʣʳץ ʪʠʽʤʜʽʣʽʛʽ ʙʘʡץʘʣʜʳ (2-ʢʝʩʪʝ).  

ɹʘץʳʣʘʫʜʘ ᴇʩʽʤʜʽʢʪʝʨʜʽש ʘʫʨʫסʘ ʰʘʣʜʳסʫʳ 31,3% ײץʨʘʜʳ. ʇʨʝʧʘʨʘʪʪʘʨʜʳ 3 ʨʝʪ 

 ʘʨʳסʛʝʡʽ 3,2-4,1% ʜʝʡʽʥ ʪᴇʤʝʥʜʝʜʽ. ɾʦשʳʤʜʘʥʫ ʜʝץʟʘ שʘʥʥʘʥ ʢʝʡʽʥ ᴇʩʽʤʜʽʢʪʝʨʜʽסʦʣʜʘʥץ

ʢᴇʨʩʝʪʢʽʰ ʌʫʥʛʦʮʝʙ ʧʨʝʧʘʨʘʪʳʤʝʥ ᴇשʜʝʣʛʝʥ ʥײʩץʘʜʘ 2,0 ʣ/ʛʘ ʪײʪʳʥʫ ʥʦʨʤʘʩʳʤʝʥ 

ʘʣʳʥʜʳ, ʙײʣ ʧʨʝʧʘʨʘʪ ʘʫʨʫʣʘʨʜʘʥ ץʦʨסʘʫʜʳש ʦש ᴅʩʝʨʽʥ 87,86% ʢᴇʨʩʝʪʪʽ. ɸʤʠʩʪʘʨ ʪʦʧ 

ʧʨʝʧʘʨʘʪʳʥʳש ʙʠʦʣʦʛʠʷʣʳץ ʪʠʽʤʜʽʣʽʛʽ 86,90 %-ʜ  r  ʘʥ ʬʫʥʛʠʮʠʜʪʝʨסʨʘʜʳ. ʉʳʥʘʣײץ

ʵʢʦʥʦʤʠʢʘʣʳץ ʪʠʽʤʜʽʣʽʛʽʤʝʥ, ʷסʥʠ ᴇʥʽʤʜʽʣʽʢ ʜʝשʛʝʡʽʤʝʥ ʞᴅʥʝ ʢʘʨʪʦʧʪʳש ʩʘץʪʘʣסʘʥ 
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ᴇʥʽʤʽʥʽש ʤᴇʣʰʝʨʽʤʝʥ ʝʨʝʢʰʝʣʝʥʜʽ. 

 
2-ʢʝʩʪʝ ï ʂʘʨʪʦʧ ʜʘץʳʣʳʥʜʘסʳ ʬʫʥʛʠʮʠʜʪʝʨʜʽש ʰʘʨʫʘʰʳʣʳץ-ʙʠʦʣʦʛʠʷʣʳץ ʪʠʽʤʜʽʣʽʛʽ  

 
ʊᴅʞʽʨʠʙʝ ʥײʩץʘʣʘʨʳ ᴆʩʽʤʜʽʢʪʝʨʜʽש 

ʘʣʴʪʝʨʥʘʨʠʦʟʙʝʥ 

ʟʘץʳʤʜʘʣʫʳ, %  

ɹʠʦʣʦʛʠʷʣʳץ 

ʪʠʽʤʜʽʣʽʢ,%  

ʊװʡʥʝʢʪʝʨʜʽש 

ᴇʥʽʤʜʽʣʽʛʽ, 

 ʪ/ʛʘ 

 

ʂʘʨʪʦʧʪʳש 

ʩʘץʪʘʣסʘʥ ᴇʥʽʤʽ 

ᴇשʜʝʫʛʝ 

ʜʝʡʽʥ  

3 ᴇשʜʝʫʜʝʥ 

ʢʝʡʽʥ  

ʪ/ʛʘ % 

1 2 3 4 5 6 7 

ɹʘץʳʣʘʫ  

(ᴇשʜʝʣʤʝʛʝʥ) 
31,3 48,7 

- 

 
25,5 - - 

ɸʄʀʉʊɸʈ ʊʆʇ 325, 

ʩ.ʢ. (ʘʟʦʢʩʠʩʪʨʦʙʠʥ, 

200 ʛ/ʣ + ʜʠʬʝʥʦʢʦ-

ʥʘʟʦʣ, 125 ʛ/ʣ) 

ʊײʪʳʥʫ ʥʦʨʤʘʩʳ 0,75 

-1,0 ʣ/ʛʘ 

29,4 4,1 86,90 31,3 5,8 22,74 

1 2 3 4 5 6 7 

ʌʋʅɻʆʎɽɹ, 80% ʩ.ʧ 

(ʤʘʥʢʦʮʝʙ, 800 

ʛ/ʢʛ)ʊײ-ʪʳʥʫ ʥʦʨʤʘʩʳ 

2,0 ʣ/ʛʘ 

32,4 

3,8 87,86 32,6 7,1 27,84 

ɽɸʄɸ 0,95    2,54;   m% 2,53  

 

ɹʘץʳʣʘʫ ʥײʩץʘʩʳʥʜʘ ʢʘʨʪʦʧʪʳש ʞʘʣʧʳ ᴇʥʽʤʜʽʣʽʛʽ 25,5 ʪ/ʛʘ ײץʨʘʜʳ. ʉʘʣʳʩʪʳʨʤʘʣʳ 

ʪװʨʜʝ ʙʠʦʣʦʛʠʷʣʳץ ʪʠʽʤʜʽʣʽʛʽ ʪᴇʤʝʥ ʬʫʥʛʠʮʠʜ ץʦʣʜʘʥʳʣסʘʥ ʪᴅʞʽʨʠʙʝ ʥײʩץʘʩʳʥʜʘ 31,3 ʪ 

/ʛʘ ᴇʥʽʤ ʘʣʳʥʜʳ. ɹײʣ ʞʘסʜʘʡʜʘ ʪװʡʥʝʢʪʝʨʜʽש ʩʘץʪʘʣסʘʥ ᴇʥʽʤʽʥʽש ʤᴇʣʰʝʨʽ 22,74% ײץʨʘʜʳ. 

ʌʫʥʛʦʮʝʙ ʬʫʥʛʠʮʠʜʽʥʽש ʵʢʦʥʦʤʠʢʘʣʳץ ʪʠʽʤʜʽʣʽʛʽ ʞʦסʘʨʳ ʢᴇʨʩʝʪʢʽʰ ʢᴇʨʩʝʪʪʽ. ʂʘʨʪʦʧ 

ʜʘץʳʣʳʥʳש ʚʝʛʝʪʘʮʠʷʣʳץ ʢʝʟʝשʽʥʜʝ ʘʫʨʫʣʘʨסʘ ץʘʨʩʳ ʦʩʳ ʬʫʥʛʠʮʠʜʧʝʥ ᴇשʜʝʫ ʪװʡʥʝʢ 

ᴇʥʽʤʽʥʽ7,1 ש ʪ/ʛʘ ʩʘץʪʘʣʫʳʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʪʽ, ʙײʣ ᴇשʜʝʣʤʝʛʝʥ ʙʘץʳʣʘʫʜʳײץ 27,84% שʨʘʡʜʳ. 

ʂʘʨʪʦʧ ʟʠʷʥʢʝʩʽ. פʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʜʘ ʢʦʣʦʨʘʜʦ ץʦשʳʟʳ 50 ʞʳʣ ʙʦʡʳ 

ʢʝʟʜʝʩʽʧ ʢʝʣʝʜʽ. ʆʣ ʘʣסʘʰ ʨʝʪ 1973 ʞʳʣʳ ʆʨʘʣ (ץʘʟʽʨʛʽ ɹʘʪʳʩ פʘʟʘץʩʪʘʥ), ɻʫʨʴʝʚ (ץʘʟʽʨʛʽ 

ɸʪʳʨʘʫ) ʦʙʣʳʩʪʘʨʳʥʜʘ ʪʽʨʢʝʣʛʝʥ. פʘʟʽʨʛʽ ʫʘץʳʪʪʘ ʢʦʣʦʨʘʜʦ ץʦשʳʟʳ ʢʘʨʪʦʧ ʞᴅʥʝ 

ʨʝʩʧʫʙʣʠʢʘʥʳש ʙʘʩץʘ ʜʘ ʘʣץʘ ʪץײʳʤʜʘʩ ʜʘץʳʣʜʘʨ ᴇʩʽʨʽʣʝʪʽʥ ʙʘʨʣʳץ ʜʝʨʣʽʢ ʘʡʤʘץʪʘʨʳʥʜʘ 

ʢʝʟʜʝʩʝʜʽ [22]. 

ʂʦʣʦʨʘʜʦ ץʦשʳʟʳ ʙʘʨʣʳץ ʢʘʨʪʦʧ ᴇʩʽʨʝʪʽʥ ʘʡʤʘץʪʘʨʜʘ ʝץ שʘʫʽʧʪʽ, ʢʝש ʪʘʨʘʣסʘʥ ʞᴅʥʝ 

ʟʠʷʥʜʳ ʢʘʨʪʦʧ ʟʠʷʥʢʝʩʪʝʨʽ ʙʦʣʜʳ ʞᴅʥʝ ʙʦʣʳʧ ץʘʣʘ ʙʝʨʝʜʽ. פʦשʳʟʜʘʨʜʳש ʬʠʟʠʦʣʦʛʠʷʣʳץ 

ʪʳʥʳʰʪʳסʳʥʳש ʙʽʨʥʝʰʝ ʪװʨʽʥʽש ʙʦʣʫʳ (ץʳʩץʳ, ʞʘʟסʳ, ץʘʡʪʘʣʘʥʘʪʳʥ ʞᴅʥʝ ʢᴇʧʞʳʣʜʳץ 

ʜʠʘʧʘʫʟʘ), ʩʦʥʜʘʡ-ʘץ ʧʦʧʫʣʷʮʠʷʣʘʨʜʳש ʛʝʥʝʪʠʢʘʣʳץ ᴅʨʪװʨʣʽʣʽʛʽ ʢʦʣʦʨʘʜʦ ץʦשʳʟʳʥʳש 

ʵʢʩʪʨʝʤʘʣʜʳ ʘʛʨʦʢʣʠʤʘʪʪʳץ ʞʘסʜʘʡʜʘ ᴇʤʽʨ ʩװʨʫʽʥʝ, ʟʠʷʥʢʝʩʪʝʨʜʽש ʙʠʦʪʠʢʘʣʳץ 

ʬʘʢʪʦʨʣʘʨʜʳש ʞʘשʘ ʪᴅʫʣʽʢʪʽʢ ʞᴅʥʝ ʤʘʫʩʳʤʜʳץ ᴇʟʛʝʨʽʩʪʝʨʽʥʝ ʪʝʟ ʙʝʡʽʤʜʝʣʫʽʥʝ, 

ʰʦסʳʨʣʘʥʫʳʥʘ ʞᴅʥʝ ʙʝʣʩʝʥʜʽ ʢᴇʙʝʶʽʥʝ ʳץʧʘʣ ʝʪʝʜʽ [23]. ʂʘʨʪʦʧʪʳש ʝץ שʘʫʽʧʪʽ ʞᴅʥʝ 

ʟʠʷʥʜʳ ʟʠʷʥʢʝʩʪʝʨʽʤʝʥ ʢװʨʝʩʫʜʽש ʝש ʞʳʣʜʘʤ, ʪʠʽʤʜʽ ᴅʜʽʩʽ ʭʠʤʠʷʣʳץ ʧʨʝʧʘʨʘʪʪʘʨʜʳ-

ʠʥʩʝʢʪʠʮʠʜʪʝʨʜʽ ץʦʣʜʘʥʫ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ ʙʦʡʳʥʰʘ (3-ʢʝʩʪʝ) 

ʠʥʩʝʢʪʠʮʠʜʪʝʨʜʽ ץʦʣʜʘʥʫ ʪᴅʞʽʨʠʙʝʩʽʥʽש ʥײʩץʘʣʘʨʳʥʜʘ ʜʝʨʥᴅʩʽʣʜʝʨʜʽש ʩʘʥʳ ᴇשʜʝʫʛʝ ʜʝʡʽʥ 

27-32 ʜʘʥʘ/ʙײʪʘ ʙʦʣʩʘ, ᴇשʜʝʫʜʝʥ ʢʝʡʽʥ - 3-4 ʜʘʥʘ/ʙײʪʘ ʙʦʣʜʳ. ʀʥʩʝʢʪʠʮʠʜʪʝʨʜʽ ץʦʣʜʘʥʫ 

ʜʝʨʥᴅʩʽʣʜʝʨʜʽש ʩʘʥʳʥ 86,2-90,6%-סʘ ʜʝʡʽʥ ʘʟʘʡʪʪʳ. ʂʘʨʪʦʧʪʘסʳ ʢʦʣʦʨʘʜʦ ץʦשʳʟʳʥʘ ץʘʨʩʳ 

ʟʝʨʪʪʝʣʛʝʥ ʠʥʩʝʢʪʠʮʠʜʪʝʨʜʽש ʽʰʽʥʜʝʛʽ ʝש ʪʠʽʤʜʽʩʽ ï ʂʦʨʘʣʣ (ʜʝʨʥᴅʩʽʣʜʝʨʜʽש ᴇʣʽʤʽ 90,6%) 

ʝʢʝʥʽ ʘʥʳץʪʘʣʜʳ. 
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3-ʢʝʩʪʝ ï ʂʘʨʪʦʧ ʜʘץʳʣʳʥʜʘסʳ ʠʥʩʝʢʪʠʮʠʜʪʝʨʜʽש ʰʘʨʫʘʰʳʣʳץ-ʙʠʦʣʦʛʠʷʣʳץ ʪʠʽʤʜʽʣʽʛʽ  

 

ʀʥʩʝʢʪʠʮʠʜʪʝʨ 1 ʙײʪʘʜʘסʳ ʜʝʨʥᴅʩʽʣ-

ʜʝʨʜʽש ʩʘʥʳ, ʜʘʥʘ 

ɼʝʨʥᴅʩʽʣʜʝʨʜʽש 

ʞʦʡʳʣʫʳ,  

% 

ʂʘʨʪʦʧʪʳש 

ᴇʥʽʤʜʽʣʽʛʽ, 

ʪ/ʛʘ 

ʂʘʨʪʦʧʪʳש 

ʩʘץʪʘʣסʘʥ 

ᴇʥʽʤʽ, 

% 
ᴇשʜʝʫʛʝ 

ʜʝʡʽʥ 

ᴇשʜʝʫʜʝʥ 

ʢʝʡʽʥ 

1 2 3 4 5 6 

ɹʘץʳʣʘʫ (ᴇשʜʝʣʤʝʛʝʥ) 27 27 - 24,4 - 

ʂʆʈɸʃʃ ɼ, ʢ.ʵ. (500 ʛ/ʣ + 50 

ʛ/ʣ)  

ʊײʪʳʥʫ ʥʦʨʤʘʩʳ 0,3-0,5 ʣ/ʛʘ 

32 3 90,6 32,0 28,0 

ʂʆʈɸɻɽʅ, ʢ.ʩ.(200 ʛ/ʣ) 

ʊײʪʳʥʫ ʥʦʨʤʘʩʳ 0,04-0,05 ʣ/ʛʘ 

29 4 86,2 28,6 17,2 

ɽʩʢʝʨʪʫʣʝʨ  

ɽɸʄɸ 0,95   2,18;   m% 2,44 

 

ʀʥʩʝʢʪʠʮʠʜʪʽ ץʦʣʜʘʥʘʨ ʘʣʜʳʥʜʘ ʜʝʨʥᴅʩʽʣʜʝʨʜʽש ʩʘʥʳ 32 ʜʘʥʘ/ʙײʪʘ ʙʦʣʩʘ, ᴇשʜʝʫʜʝʥ 

ʢʝʡʽʥ ʦʣ 3 ʜʘʥʘ/ʙײʪʘ ʙʦʣʜʳ. ʂʦʨʘʛʝʥ ʧʨʝʧʘʨʘʪʳʥʜʘ ʢʦʣʦʨʘʜʦ ץʦשʳʟʳʥʳש ʜʝʨʥᴅʩʽʣʜʝʨʽʥ 

ʞʦʶ ʧʘʡʳʟʳ 86,2% ʜʝשʛʝʡʽʥʜʝ ʙʦʣʜʳ.  

ʂʘʨʪʦʧ ʝʛʽʩʪʽʢʪʝʨʽʥ ʢʦʣʦʨʘʜʦ ץʦשʳʟʳʥʘ ץʘʨʩʳ ʠʥʩʝʢʪʠʮʠʜʪʝʨʤʝʥ ʭʠʤʠʷʣʳץ ᴇשʜʝʫ 

ʪװʡʥʝʢ ᴇʥʽʤʽʥʽ4,2-6,6 ש ʪ/ʛʘ ʩʘץʪʘʣʫʳʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʪʽ.  ɹײʣ ʙʘץʳʣʘʫסʘ 17,2-27,0% 

 ʜʝʫ ʢʝʟ̔ʥʜʝשʣ ʧʨʝʧʘʨʘʪʧʝʥ ᴇײʪʳ. ɹץʪʠʽʤʜʽ ʙʦʣʳʧ ʰʳ שʨʘʡʜʳ. ʂʦʨʘʣʣ ʧʨʝʧʘʨʘʪʳ ʝײץ

ʢʘʨʪʦʧ ʪװʡʥʝʢʪʝʨʽʥʽש ᴇʥʽʤʜʽʣʽʛʽ 31,0 ʪ/ʛʘ ײץʨʘʜʳ. ɹʘץʳʣʘʫʜʘ ʩʘץʪʘʣסʘʥ ᴇʥʽʤ 27,0% 

  .ʜʝʫ ʪᴅʞʽʨʠʙʝʩʽʥʜʝ 28,6 ʪ / ʛʘ ᴇʥʽʤ ʘʣʳʥʜʳ (17,2%)שʨʘʡʜʳ. ʂʦʨʘʛʝʥ ʧʨʝʧʘʨʘʪʳʤʝʥ ᴇײץ

 ʟʠʷʥʜʳ ʦʨʛʘʥʠʟʤʜʝʨʽʤʝʥ שʦʨʳʪʳʥʜʳ. ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ ʙʦʡʳʥʰʘ ʢʘʨʪʦʧʪʳפ

(ʟʠʷʥʢʝʩʪʝʨ, ʘʫʨʫʣʘʨ) ʢװʨʝʩʪʝ ᴇʩʽʤʜʽʢʪʝʨʜʽ ץʦʨסʘʫʜʳש ʭʠʤʠʷʣʳץ ᴅʜʽʩʽ ʝש ʞʳʣʜʘʤ ʞᴅʥʝ 

ʞʦסʘʨʳ ʪʠʽʤʜʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ.  

ʂʘʨʪʦʧʪʳש ʩʘשʳʨʘʫײץʣʘץ ʘʫʨʫʣʘʨʳʤʝʥ ʢװʨʝʩʪʝ ʬʫʥʛʦʮʝʙ ʞʦסʘʨʳ ʪʠʽʤʜʽ ʙʦʣʜʳ 

ʬʫʥʛʠʮʠʜ, ʢʘʨʪʦʧ ᴇʩʽʤʜʽʢʪʝʨʽʥʽש ʟʘץʳʤʜʘʥʫʳʥʳ86,9% ש ʪᴇʤʝʥʜʝʫʽʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʪʽ. 

ɸʫʨʫʣʘʨʜʘʥ ʩʘץʪʘʣסʘʥ ʪװʡʥʝʢʪʝʨʜʽש ᴇʥʽʤʽʥʽש ʤᴇʣʰʝʨʽ 27,0% ײץʨʘʜʳ.  

ʂʦʣʦʨʘʜʦ ץʦשʳʟʳʤʝʥ ʢװʨʝʩʪʝ ʞʘשʘ ʂʦʨʘʣʣ ʠʥʩʝʢʪʠʮʠʜʪʝʨʽ װʣʢʝʥ ʪʠʽʤʜʽʣʽʢʪʽ 

ʢᴇʨʩʝʪʪʽ, ʙײʣ ʝʨʝʩʝʢʪʝʨ ʤʝʥ ʟʠʷʥʢʝʩ ʜʝʨʥᴅʩʽʣʜʝʨʽʥʽ90,6% ש ʞʦʡʳʣʫʳʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʪʽ. 

ɹײʣ ʞʘסʜʘʡʜʘ ʢʘʨʪʦʧʪʳש ʩʘץʪʘʣסʘʥ ᴇʥʽʤʽ 28,0% ײץʨʘʜʳ. 

 ,ʳʣʳʤʠס ʘʥסʘ ʘʨʥʘʣסʤʳʩʳ 2024-2026 ʞʳʣʜʘʨײʳʣʳʤʠ-ʟʝʨʪʪʝʫ ʞנ .ʘʨʞʳʣʘʥʜʳʨʫפ 

 ʘסʘʨʞʳʣʘʥʜʳʨʫץ ʥʳʩʘʥʘʣʳ-ץʜʘʨʣʘʤʘʣʳסʜʘʨʣʘʤʘʣʘʨ ʙʦʡʳʥʰʘ ʙʘסʙʘ ץʳʣʳʤʠ-ʪʝʭʥʠʢʘʣʳס

ʘʨʥʘʣסʘʥ ʢʦʥʢʫʨʩ (פʈ ɸʐʄ) ʥʝʛʽʟʽʥʜʝ çBR22885335 ï ʉʝʣʝʢʮʠʷ, ʪץײʳʤ ʰʘʨʫʘʰʳʣʳסʳ, 

ʙʠʦʪʝʭʥʦʣʦʛʠʷ ʞᴅʥʝ ʠʥʥʦʚʘʮʠʷʣʳץ ʘʛʨʦʪʝʭʥʦʣʦʛʠʷ ʥʝʛʽʟʽʥʜʝ פʘʟʘץʩʪʘʥʜʘ ʢʘʨʪʦʧ, ʢᴇʢᴇʥʽʩ 

ʞᴅʥʝ ʙʘץʰʘ ʰʘʨʫʘʰʳʣʳסʳʥʳש ʪײʨʘץʪʳ ʜʘʤʫʳʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫè ʘʪʪʳ ʞʦʙʘʩʳ ʘʷʩʳʥʜʘ 

ʞװʨʛʽʟʽʣʛʝʥ. 
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ʦʙʲʝʤʫ ʧʨʦʠʟʚʦʜʩʪʚʘ ʟʘʥʠʤʘʝʪ 4-ʝ ʤʝʩʪʦ ʧʦʩʣʝ ʪʘʢʠʭ ʢʫʣʴʪʫʨ ʢʘʢ ʢʫʢʫʨʫʟʘ, ʨʠʩ ʠ ʧʰʝʥʠʮʘ. 
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ʟʘʨʘʞʝʥʥʦʩʪʴ ʧʦʩʘʜʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʨʘʟʣʠʯʥʳʤʠ ʚʨʝʜʥʳʤʠ ʦʨʛʘʥʠʟʤʘʤʠ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ 

ʛʣʘʚʥʳʭ ʧʨʠʯʠʥ ʥʠʟʢʦʛʦ ʫʨʦʚʥʷ ʫʨʦʞʘʡʥʦʩʪʠ ʢʘʨʪʦʬʝʣʷ ʧʨʘʢʪʠʯʝʩʢʠ ʚʦ ʚʩʝʭ ʨʝʛʠʦʥʘʭ ʠ ʜʣʷ 

ʙʦʣʴʰʠʥʩʪʚʘ ʪʠʧʦʚ ʭʦʟʷʡʩʪʚ. ʕʪʦʤʫ ʩʧʦʩʦʙʩʪʚʫʝʪ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʢʫʣʴʪʫʨʳ ï 

ʚʝʛʝʪʘʪʠʚʥʦʝ ʨʘʟʤʥʦʞʝʥʠʝ. ʇʦʵʪʦʤʫ, ʚʘʞʥʳʤ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʷʚʣʷʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ 

ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ ʧʨʠʝʤʦʚ ʧʦʜʘʚʣʝʥʠʷ ʚʨʝʜʥʳʭ ʦʨʛʘʥʠʟʤʦʚ ʥʘ ʧʦʩʘʜʢʘʭ 

ʢʘʨʪʦʬʝʣʷ, ʧʦʢʘ ʦʥʠ ʥʝ ʫʩʧʝʣʠ ʨʘʟʤʥʦʞʠʪʴʩʷ ʠ ʥʘʥʝʩʪʠ ʦʱʫʪʠʤʳʡ ʚʨʝʜ.  

ɺ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʧʨʠʤʝʥʝʥʠʷ ʩʨʝʜʩʪʚ ʟʘʱʠʪʳ ʢʘʨʪʦʬʝʣʷ ʧʨʦʪʠʚ ʚʨʝʜʥʳʭ 

ʦʨʛʘʥʠʟʤʦʚ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʚ ʙʦʨʴʙʝ ʩ ʚʨʝʜʥʳʤʠ ʦʨʛʘʥʠʟʤʘʤʠ (ʚʨʝʜʠʪʝʣʠ, 

ʙʦʣʝʟʥʠ) ʢʘʨʪʦʬʝʣʷ ʥʘʠʙʦʣʝʝ ʙʳʩʪʨʦʜʝʡʩʪʚʫʶʱʠʤ ʠ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʳʤ ʷʚʣʷʝʪʩʷ ʭʠʤʠʯʝʩʢʠʡ 

ʩʧʦʩʦʙ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ.  

ɺ ʙʦʨʴʙʝ ʩ ʛʨʠʙʥʳʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʢʘʨʪʦʬʝʣʷ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʳʤ ʙʳʣ ʬʫʥʛʠʮʠʜ 

ʌʫʥʛʦʮʝʙ, ʦʙʝʩʧʝʯʠʚʰʠʝ ʩʥʠʞʝʥʠʝ ʧʦʨʘʞʝʥʥʦʩʪʠ ʢʘʨʪʦʬʝʣʴʥʳʭ ʨʘʩʪʝʥʠʡ ʥʘ 86,9%. ɺʝʣʠʯʠʥʘ 

ʩʦʭʨʘʥʝʥʥʦʛʦ ʫʨʦʞʘʷ ʢʣʫʙʥʝʡ ʦʪ ʙʦʣʝʟʥʝʡ ʨʘʚʥʷʣʘʩʴ 27,0%.  

ɺ ʙʦʨʴʙʝ ʩ ʢʦʣʦʨʘʜʩʢʠʤ ʞʫʢʦʤ ʥʘʠʙʦʣʴʰʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʦʢʘʟʘʣʠ ʥʦʚʳʝ ʠʥʩʝʢʪʠʮʠʜʳ 
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ʂʦʨʘʣʣ, ʦʙʝʩʧʝʯʠʚʰʠʝ ʛʠʙʝʣʴ ʠʤʘʛʦ ʠ ʣʠʯʠʥʦʢ ʚʨʝʜʠʪʝʣʷ ʥʘ 90,6%. ʇʨʠ ʵʪʦʤ ʩʦʭʨʘʥʝʥʥʳʡ 

ʫʨʦʞʘʡ ʢʘʨʪʦʬʝʣʷ ʩʦʩʪʘʚʠʣ 28,0%. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʘʨʪʦʬʝʣʴ, ʙʦʣʝʟʥʠ, ʚʨʝʜʠʪʝʣʠ, ʬʫʥʛʠʮʠʜʳ, ʠʥʩʝʢʪʠʮʠʜʳ, ʫʨʦʞʘʡʥʦʩʪʴ. 
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Annotation. Potato is one of the important food crops in the world. It ranks 4th after such crops 

as corn, rice and wheat in terms of production. Disease agents, pests and weeds together destroy about 1/3 

of the potential crop yield in the world. Currently, high infestation of planting material with various pests 

is one of the main reasons for low potato yields in almost all regions and for most types of farms. This is 

due to the biological features of the crop - vegetative reproduction. Therefore, it is important, first of all, 

to apply preventive agrotechnical methods of suppressing pests in potato plantings before they have time 

to multiply and cause tangible damage.  

The article presents the results of application of potato protection means against pests. According 

to the results of our research, in the fight against pests (pests, diseases) of potatoes the most rapid and 

highly effective is a chemical method of plant protection.  

In the fight against fungal diseases of potatoes highly effective was fungicide Fungotseb, which 

provided a reduction in the defeat of potato plants by 86.9%. The value of saved tuber yield from diseases 

was equal to 27.0%.  

In the fight against Colorado potato beetle new insecticides Coral, which provided death of adults 

and larvae of the pest by 90.6%, showed the greatest efficiency. At the same time, the saved potato yield 

amounted to 28.0%. 

Keywords: potatoes, diseases, pests, fungicides, insecticides, yields. 
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ɸʥʥʦʪʘʮʠʷ. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʂʳʟʳʣʦʨʜʠʥʩʢʦʡ ʦʙʣʘʩʪʠ ʧʨʦʙʣʝʤʘ ʜʝʬʠʮʠʪʘ ʚʦʜʥʳʭ 

ʨʝʩʫʨʩʦʚ ʩʪʘʥʦʚʠʪʩʷ ʚʩʝ ʙʦʣʝʝ ʦʩʪʨʦʡ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʦʙʲʝʤ ʩʪʦʯʥʳʭ ʚʦʜ ʧʨʦʜʦʣʞʘʝʪ 

ʫʚʝʣʠʯʠʚʘʪʴʩʷ. ɼʘʥʥʘʷ ʩʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʚʳʙʦʨʫ ʜʨʝʚʝʩʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʜʣʷ ʧʦʣʠʚʘ ʩʪʦʯʥʳʤʠ 

ʚʦʜʘʤʠ ʄʉɹʆ ʚ ʧʦʩʝʣʢʝ ʊʘʩʙʦʛʝʪ ʛʦʨʦʜʘ ʂʳʟʳʣʦʨʜʘ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʝʥʦ ʨʘʟʨʘʙʦʪʢʝ 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʝʞʠʤʘ ʦʨʦʰʝʥʠʷ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʛʦ ʚʳʩʦʢʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʨʘʩʪʝʥʠʡ ʠ 

ʤʠʥʠʤʠʟʠʨʫʶʱʝʛʦ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʨʠʩʢʠ. 

ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʘʥʘʣʠʟʠʨʦʚʘʣʦʩʴ ʚʣʠʷʥʠʝ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʦʨʦʩʠʪʝʣʴʥʦʡ ʚʦʜʳ, 

ʚʢʣʶʯʘʷ ʩʪʦʯʥʳʝ ʚʦʜʳ, ʥʘ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʛʠʙʨʠʜʥʳʭ ʪʦʧʦʣʝʡ ʩʦʨʪʦʚ çʂʘʟʘʭʩʪʘʥè ʠ çʂʘʡʨʘʪè. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʩʪʦʯʥʳʭ ʚʦʜ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʩʢʦʨʝʥʥʦʤʫ ʨʦʩʪʫ, ʫʣʫʯʰʝʥʠʶ 

ʩʦʩʪʦʷʥʠʷ ʨʘʩʪʝʥʠʡ ʠ ʬʦʨʤʠʨʦʚʘʥʠʶ ʫʩʪʦʡʯʠʚʦʡ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ. ʄʘʢʩʠʤʘʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʙʳʣʠ ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʤʝʰʘʥʥʳʭ ʩʪʦʯʥʳʭ ʚʦʜ, ʯʪʦ 

ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʠʭ ʧʦʪʝʥʮʠʘʣ ʚ ʫʩʣʦʚʠʷʭ ʟʘʩʦʣʝʥʥʳʭ ʧʦʯʚ. 

ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦʜʯʝʨʢʠʚʘʶʪ ʟʥʘʯʠʤʦʩʪʴ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʪʦʯʥʳʭ ʚʦʜ 

ʢʘʢ ʨʝʩʫʨʩʘ ʜʣʷ ʦʨʦʰʝʥʠʷ, ʯʪʦ ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʦʟʚʦʣʷʝʪ ʨʝʰʘʪʴ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ ʠ 

ʧʦʚʳʰʘʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʠ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʦʜʪʚʝʨʞʜʘʶʪ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʴ ʚʳʨʘʱʠʚʘʥʠʷ ʛʠʙʨʠʜʥʳʭ ʪʦʧʦʣʝʡ ʚ ʫʩʣʦʚʠʷʭ ʥʠʟʦʚʴʷ ʨʝʢʠ 

ʉʳʨʜʘʨʴʠ ʜʣʷ ʫʩʪʦʡʯʠʚʦʛʦ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʠ ʫʣʫʯʰʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʚ ʨʝʛʠʦʥʝ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʝʞʠʤ ʦʨʦʰʝʥʠʷ, ʜʨʝʚʝʩʥʳʝ ʥʘʩʘʞʜʝʥʠʷ, ʩʪʦʯʥʳʝ ʚʦʜʳ, ʪʝʭʥʦʣʦʛʠʷ 

ʚʦʟʜʝʣʳʚʘʥʠʷ, ʚʦʜʥʳʝ ʨʝʩʫʨʩʳ. 

 

ɺʚʝʜʝʥʠʝ. ɸʢʘʜʝʤʠʢ ɸ.ʅ.ʂʦʩʪʷʢʦʚ [1] ʜʘʣ ʢʣʘʩʩʠʯʝʩʢʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʦʨʦʰʝʥʠʷ, 

ʦʪʤʝʪʠʚ, ʯʪʦ çʆʨʦʩʠʪʝʣʴʥʳʝ ʤʝʣʠʦʨʘʮʠʠ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʦʙʝʩʧʝʯʝʥʠʝ ʠ ʨʝʛʫʣʠʨʦʚʘʥʠʝ 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʚʦʜʥʦʛʦ ʨʝʞʠʤʘ, ʘ ʪʘʢʞʝ ʩʚʷʟʘʥʥʳʭ ʩ ʥʠʤ ʪʝʧʣʦʚʦʛʦ ʠ ʧʠʪʘʪʝʣʴʥʦʛʦ 

ʨʝʞʠʤʦʚ ʧʦʯʚʳ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʦʭʨʘʥʝʥʠʶ ʧʣʦʜʦʨʦʜʠʷ ʠ ʧʦʣʫʯʝʥʠʶ ʩʪʘʙʠʣʴʥʳʭ 

ʫʨʦʞʘʝʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨè. ɺ ʜʘʥʥʦʤ ʦʧʨʝʜʝʣʝʥʠʠ ʚʳʜʝʣʷʶʪʩʷ ʢʣʶʯʝʚʳʝ 

ʬʘʢʪʦʨʳ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʦʨʦʩʠʪʝʣʴʥʳʝ ʤʝʣʠʦʨʘʮʠʠ ʩʣʝʜʫʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʥʝ ʧʨʦʩʪʦ ʢʘʢ ʧʨʦʮʝʩʩ 

ʫʚʣʘʞʥʝʥʠʷ ʧʦʯʚʳ, ʘ ʢʘʢ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʫʨʦʚʥʝʤ ʚʣʘʞʥʦʩʪʠ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʝʝ ʦʧʪʠʤʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʨʦʩʪʘ ʨʘʩʪʝʥʠʡ. 

ʇʨʠ ʵʪʦʤ ʜʦʣʞʥʳ ʙʳʪʴ ʚʳʧʦʣʥʝʥʳ ʩʣʝʜʫʶʱʠʝ ʫʩʣʦʚʠʷ ï ʠʟʤʝʥʷʪʴ ʬʘʢʪʦʨʳ ʞʠʟʥʠ 

ʨʘʩʪʝʥʠʡ ʚ ʣʫʯʰʫʶ ʩʪʦʨʦʥʫ ʠ ʧʨʠ ʵʪʦʤ ʦʢʨʫʞʘʶʱʘʷ ʩʨʝʜʘ ʜʦʣʞʥʘ ʩʦʭʨʘʥʷʪʴ ʩʚʦʠ 
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ʢʘʯʝʩʪʚʘ. ʕʪʠ ʟʘʜʘʯʠ ʤʦʛʫʪ ʙʳʪʴ ʨʝʰʝʥʳ ʥʘ ʦʩʥʦʚʝ ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʦʦʪʥʦʰʝʥʠʷ ʪʝʧʣʘ ʠ 

ʚʣʘʛʠ ʚ ʦʧʨʝʜʝʣʝʥʥʳʭ ʘʛʨʦʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ [2]. 

ʆʨʦʰʝʥʠʝ ʧʨʘʢʪʠʢʫʝʪʩʷ ʚ ʩʘʤʳʭ ʨʘʟʥʳʭ ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʟʦʥʘʭ, ʥʦ 

ʥʘʠʙʦʣʴʰʘʷ ʧʨʠʙʘʚʢʘ ʫʨʦʞʘʷ ʨʘʟʥʳʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʠʤʝʝʪ ʤʝʩʪʦ ʚ 

ʧʫʩʪʳʥʥʦʡ ʠ ʧʦʣʫʧʫʩʪʳʥʥʦʡ ʟʦʥʘʭ, ʛʜʝ ʨʘʩʧʦʣʦʞʝʥʳ ʦʩʥʦʚʥʳʝ ʧʣʦʱʘʜʠ ʦʨʦʰʘʝʤʳʭ 

ʟʝʤʝʣʴ. 

ʄʦʞʥʦ ʚʳʜʝʣʠʪʴ ʦʨʦʰʝʥʠʝ: ʫʚʣʘʞʥʠʪʝʣʴʥʦʝ, ʫʜʦʙʨʠʪʝʣʴʥʦʝ, ʫʪʝʧʣʠʪʝʣʴʥʦʝ, 

ʦʢʠʩʣʠʪʝʣʴʥʦʝ, ʚʣʘʛʦʟʘʨʷʜʢʦʚʦʝ ʠ ʧʨʦʤʳʚʥʦʝ ʦʨʦʰʝʥʠʝ. ʉʫʱʥʦʩʪʴ ʢʘʞʜʦʛʦ ʠʟ ʥʠʭ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʥʘʟʚʘʥʠʝʤ, ʪʦ ʝʩʪʴ: ʫʚʣʘʞʥʠʪʝʣʴʥʦʝ ʦʨʦʰʝʥʠʝ ï ʵʪʦ 

ʧʦʧʦʣʥʷʪʴ ʧʦʯʚʝʥʥʳʡ ʚʣʘʛʦʟʘʧʘʩ; ʫʜʦʙʨʠʪʝʣʴʥʦʝ ï ʚʤʝʩʪʝ ʩ ʚʦʜʦʡ ʚʥʦʩʠʪʴ ʚ ʧʦʯʚʫ 

ʨʘʩʪʚʦʨʝʥʥʳʝ ʧʠʪʘʪʝʣʴʥʳʝ ʚʝʱʝʩʪʚʘ; ʦʢʠʩʣʠʪʝʣʴʥʦʝ ï ʩ ʚʦʜʦʡ ʚʥʦʩʠʪʴ ʢʠʩʣʦʨʦʜ ʠ 

ʫʪʝʧʣʠʪʝʣʴʥʦʝ ï ʪʝʧʣʦ, ʧʦʣʠʚ ʪʝʧʣʦʡ ʚʦʜʦʡ.  

ɺʣʘʛʦʟʘʨʷʜʢʦʚʦʝ ʦʨʦʰʝʥʠʝ ï ʩʦʟʜʘʥʠʝ ʙʦʣʴʰʦʛʦ ʟʘʧʘʩʘ ʚʦʜʳ ʚ ʧʦʯʚʝ, ʢʦʪʦʨʳʡ 

ʜʦʩʪʘʪʦʯʥʦ ʙʳʣʦ ʙʳ ʜʣʷ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʷ ʨʘʩʪʝʥʠʡ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ 

ʧʝʨʠʦʜʘ. 

ʇʦ ʦʭʚʘʪʫ ʧʦʩʝʚʦʚ ʦʨʦʰʝʥʠʝ ʙʳʚʘʝʪ ʚʳʙʦʨʦʯʥʦʝ ʠ ʩʧʣʦʰʥʦʝ. ɺʳʙʦʨʦʯʥʦʝ ï ʧʨʠ 

ʜʝʬʠʮʠʪʝ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʧʨʠ ʨʝʜʢʠʭ ʟʘʩʫʭʘʭ ʦʨʛʘʥʠʟʫʶʪ ʦʨʦʰʝʥʠʝ ʥʘʠʙʦʣʝʝ ʮʝʥʥʳʭ 

ʢʫʣʴʪʫʨ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʦʩʪʘʣʴʥʳʝ ʧʦʩʝʚʳ ʥʝ ʧʦʣʫʯʘʶʪ ʦʨʦʩʠʪʝʣʴʥʫʶ ʚʦʜʫ. ʉʧʣʦʰʥʦʝ 

ʦʨʦʰʝʥʠʝ ʦʨʛʘʥʠʟʫʶʪ ʚ ʧʫʩʪʳʥʥʦʡ ʠ ʧʦʣʫʧʫʩʪʳʥʥʦʡ ʟʦʥʘʭ, ʛʜʝ ʙʝʟ ʧʦʣʠʚʦʚ ʥʝʚʦʟʤʦʞʥʦ 

ʧʦʣʫʯʠʪʴ ʫʨʦʞʘʡ ʢʘʢʠʭ-ʣʠʙʦ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʠ ʟʜʝʩʴ ʪʨʝʙʫʶʪʩʷ 

ʫʩʪʨʦʡʩʪʚʘ ʢʘʧʠʪʘʣʴʥʳʭ ʦʨʦʩʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ, ʦʭʚʘʪʳʚʘʶʱʠʭ ʙʦʣʴʰʠʝ ʧʣʦʱʘʜʠ. 

ʈʝʞʠʤ ʦʨʦʰʝʥʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʦʚʦʢʫʧʥʦʩʪʴ ʧʦʢʘʟʘʪʝʣʝʡ, ʚʢʣʶʯʘʶʱʠʭ 

ʥʦʨʤʳ ʧʦʣʠʚʘ, ʢʦʣʠʯʝʩʪʚʦ ʠ ʩʨʦʢʠ ʧʨʦʚʝʜʝʥʠʷ ʧʦʣʠʚʦʚ. ʕʪʠ ʧʘʨʘʤʝʪʨʳ ʦʧʨʝʜʝʣʷʶʪʩʷ ʩ 

ʫʯʝʪʦʤ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʚʳʨʘʱʠʚʘʝʤʳʭ ʨʘʩʪʝʥʠʡ, ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ 

ʫʩʣʦʚʠʡ, ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦʯʚʳ ʠ ʛʠʜʨʦʛʝʦʣʦʛʠʠ ʦʨʦʰʘʝʤʳʭ ʪʝʨʨʠʪʦʨʠʡ, ʘ ʪʘʢʞʝ ʩʧʦʩʦʙʘ 

ʧʦʣʠʚʘ, ʠʩʧʦʣʴʟʫʝʤʦʡ ʪʝʭʥʠʢʠ ʠ ʪʝʭʥʦʣʦʛʠʠ ʚʦʟʜʝʣʳʚʘʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ 

[2]. 

ʆʜʠʥ ʠʟ ʦʩʥʦʚʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʨʝʞʠʤʘ ʦʨʦʰʝʥʠʷ ï ʩʫʤʤʘʨʥʦʝ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʝ, 

ʩʦʩʪʦʷʱʝʝ ʠʟ ʪʨʘʥʩʧʠʨʘʮʠʠ ʣʠʩʪʴʝʚ ʨʘʩʪʝʥʠʡ ʠ ʬʠʟʠʯʝʩʢʦʛʦ ʠʩʧʘʨʝʥʠʷ ʩ ʧʦʚʝʨʭʥʦʩʪʠ 

ʧʦʯʚʳ. ʄʝʪʦʜʠʢʘ ʦʧʨʝʜʝʣʝʥʠʷ ʩʫʤʤʘʨʥʦʛʦ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʢʫʣʴʪʫʨ ʦʩʥʦʚʘʥʘ ʥʘ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʩ ʙʦʣʴʰʦʡ 

ʜʦʩʪʦʚʝʨʥʦʩʪʴʶ ʠ ʥʘʜʝʞʥʦʩʪʴʶ ʦʧʨʝʜʝʣʠʪʴ ʩʪʝʧʝʥʴ ʠʭ ʚʣʠʷʥʠʷ ʥʘ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʝ 

ʨʘʩʪʝʥʠʡ. 

ʅʘʠʙʦʣʝʝ ʥʘʜʝʞʥʳʤ ʤʝʪʦʜʦʤ ʦʧʨʝʜʝʣʝʥʠʷ ʩʫʤʤʘʨʥʦʛʦ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʷ ʷʚʣʷʝʪʩʷ 

ʤʝʪʦʜ ʚʦʜʥʦʛʦ ʙʘʣʘʥʩʘ, ʦʧʠʨʘʶʱʠʡʩʷ ʥʘ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʡ ʟʘʢʦʥ ʧʨʠʨʦʜʳ, ʦʪʢʨʳʪʳʡ 

ɺ.ʄ.ʃʦʤʦʥʦʩʦʚʳʤ ʠ ɸ.ʃ.ʃʘʚʫʘʟʴʝ ï ʟʘʢʦʥ ʩʦʭʨʘʥʝʥʠʷ ʚʝʱʝʩʪʚʘ (ʟʘʢʦʥ ʩʦʭʨʘʥʝʥʠʷ 

ʵʥʝʨʛʠʠ). ʉʫʱʥʦʩʪʴ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʢʦʣʠʯʝʩʪʚʝʥʥʦʤ ʫʯʝʪʝ ʚʩʝʭ ʬʦʨʤ 

ʧʦʩʪʫʧʣʝʥʠʷ ʚʦʜʳ ʥʘ ʫʯʘʩʪʢʘʭ, ʨʘʩʭʦʜʦʚʘʥʠʷ ʝʝ ʠ ʠʟʤʝʥʝʥʠʷ ʟʘʧʘʩʦʚ ʚʦʜʳ ʥʘ ʥʝʤ ʟʘ 

ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ.  

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʆʙʲʝʢʪʦʤ ʥʘʰʠʭ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʷʚʠʣʠʩʴ ʜʨʝʚʝʩʥʳʝ ʧʦʨʦʜʳ ʩʝʤʝʡʩʪʚʘ ʠʚʦʚʳʝ  - ʪʦʧʦʣʴ ʠ ʛʠʙʨʠʜʥʳʝ ʪʦʧʦʣʷ çʂʘʟʘʭʩʪʘʥè ʠ 

çʂʘʡʨʘʪè. 

ʊʦʧʦʣʴ, ʚʳʨʘʱʝʥʥʳʡ ʠʟ ʜʚʫʭʣʝʪʥʠʭ ʩʘʞʝʥʮʝʚ ʠ ʫʢʦʨʝʥʝʥʥʳʭ ʯʝʨʝʥʢʦʚ, ʙʳʣ 

ʧʦʩʘʞʝʥ ʚ ʢʦʣʠʯʝʩʪʚʝ 250 ʰʪ ʩʘʞʝʥʮʘʤʠ ʠ 2000 ʰʪ ʯʝʨʝʥʢʘʤʠ. 

ʗʩʝʥʴ ʦʙʳʢʥʦʚʝʥʥʳʡ (Fraxinus excelsior) ï ʜʝʨʝʚʦ ʧʝʨʚʦʡ ʚʝʣʠʯʠʥʳ, ʜʦʩʪʠʛʘʶʱʝʝ 

ʚʳʩʦʪʫ 40 ʤ ʠ ʚ ʜʠʘʤʝʪʨʝ 1,7 ʤ., ʙʳʣʦ ʧʦʩʘʞʝʥʦ ʚ ʢʦʣʠʯʝʩʪʚʝ 250 ʰʪ. 

ɼʘʣʝʝ, ʢʘʢ ʚʘʨʠʘʥʪ ʜʣʷ ʩʨʘʚʥʝʥʠʷ, ʙʳʣʠ ʧʦʩʘʞʝʥʳ ʜʝʨʝʚʴʷ ʤʝʩʪʥʳʭ ʩʦʨʪʦʚ; ʊʦʧʦʣʴ 

ï 50 ʰʪ.; ʗʩʝʥʴ ï 25 ʰʪ. ʠ ʂʘʨʘʛʘʯ ï 25 ʰʪ. 

ʂʘʨʘʛʘʯ ï ʩʘʤʦ ʥʘʟʚʘʥʠʝ ʜʝʨʝʚʘ ʧʨʦʠʩʭʦʜʠʪ ʦʪ ʪʶʨʢʩʢʦʛʦ çʂʘʨʘè - çʯʝʨʥʳʡè + 

çʘʛʘʯè - çʜʝʨʝʚʦè. ʂʘʨʘʛʘʯ ï ʥʘʫʯʥʦʝ ʥʘʟʚʘʥʠʝ çɺʷʟè ʠʣʠ çʀʣʴʤè (ʣʘʪ. Ulmus), ʢʘʢ 
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ʫʪʚʝʨʞʜʘʶʪ ʫʯʝʥʳʝ, ʧʦʷʚʠʣʩʷ ʥʘ ʧʣʘʥʝʪʝ ʦʢʦʣʦ 40 ʤʠʣʣʠʦʥʦʚ ʣʝʪ ʥʘʟʘʜ. 

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ ʢʘʨʘʛʘʯʘ ʦʪ 80 ʜʦ 120 ʣʝʪ. 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʳʭ ʮʝʣʝʡ ʥʘʠʣʫʯʰʠʤ ʚʘʨʠʘʥʪʦʤ ʷʚʣʷʶʪʩʷ ʛʠʙʨʠʜʥʳʝ 

ʩʦʨʪʘ ʪʦʧʦʣʝʡ, ʦʙʣʘʜʘʶʱʠʝ ʫʥʠʢʘʣʴʥʳʤʠ ʙʠʦʣʦʛʠʯʝʩʢʠʤʠ ʠ ʛʝʥʝʪʠʯʝʩʢʠʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ. ʕʪʠ ʦʩʦʙʝʥʥʦʩʪʠ ʧʦʟʚʦʣʷʶʪ ʵʬʬʝʢʪʠʚʥʦ ʧʨʦʚʦʜʠʪʴ ʩʝʣʝʢʮʠʦʥʥʳʝ 

ʨʘʙʦʪʳ ʧʦ ʩʦʟʜʘʥʠʶ ʤʘʪʦʯʥʳʭ ʠ ʧʣʘʥʪʘʮʠʦʥʥʳʭ ʥʘʩʘʞʜʝʥʠʡ. ɺ ʢʦʨʦʪʢʠʝ ʩʨʦʢʠ, ʚʩʝʛʦ ʟʘ 

5-10 ʣʝʪ, ʤʦʞʥʦ ʜʦʙʠʪʴʩʷ ʦʞʠʜʘʝʤʳʭ ʨʝʟʫʣʴʪʘʪʦʚ, ʩʬʦʨʤʠʨʦʚʘʚ ʣʝʩʥʳʝ ʤʘʩʩʠʚʳ ʠʟ 

ʛʠʙʨʠʜʥʳʭ ʪʦʧʦʣʝʡ. 

ʊʦʧʦʣʷ, ʢʘʢ ʙʳʩʪʨʦʨʘʩʪʫʱʠʝ ʜʨʝʚʝʩʥʳʝ ʚʠʜʳ, ʧʨʠʚʣʝʢʣʠ ʢ ʩʝʙʝ ʚʥʠʤʘʥʠʝ 

ʣʝʩʦʚʦʜʦʚ ʟʘ ʧʦʩʣʝʜʥʠʝ ʪʨʠ-ʯʝʪʳʨʝ ʜʝʩʷʪʠʣʝʪʠʷ, ʧʦ ʜʘʥʥʳʤ ʉ.ʄ. ʄʫʰʝʛʷʥʘ, ʪʦʧʦʣʷ 

ʧʨʝʜʩʪʘʚʣʝʥʳ 20 ʚʠʜʘʤʠ, ʠʟ ʥʠʭ ʥʘʠʙʦʣʝʝ ʰʠʨʦʢʦ ʢʫʣʴʪʠʚʠʨʫʶʪʩʷ ʩʣʝʜʫʶʱʠʝ: 

ʜʝʣʴʪʦʚʠʜʥʳʡ, ʠʪʘʣʴʷʥʩʢʠʡ ʧʠʨʘʤʠʜʘʣʴʥʳʡ, ʘʣʞʠʨʩʢʠʡ, ʯʝʨʥʳʡ. ʆ ʟʥʘʯʝʥʠʠ ʪʦʧʦʣʝʡ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʩʦʟʜʘʥʠʝ ʚ 1974 ʛʦʜʫ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʤʠʩʩʠʠ ʌɸʆ ʧʦ ʪʦʧʦʣʶ 

(ʆʨʛʘʥʠʟʘʮʠʠ ʦʙʲʝʜʠʥʝʥʥʳʭ ʥʘʮʠʡ ʧʦ ʚʦʧʨʦʩʦʤ ʧʨʦʜʦʚʦʣʴʩʪʚʠʷ ʠ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ), 

ʦʩʥʦʚʥʦʡ ʟʘʜʘʯʝʡ ʢʦʪʦʨʦʡ ʷʚʣʷʝʪʩʷ ʢʦʦʨʜʠʥʘʮʠʷ ʠ ʦʙʦʙʱʝʥʠʝ ʥʘʫʯʥʳʭ ʟʥʘʥʠʡ ʧʦ 

ʜʨʝʚʝʩʥʳʤ ʥʘʩʘʞʜʝʥʠʷʤ [3-9].  

ɺ 1960-ʭ ʛʦʜʘʭ ʚ ʂʘʟʘʭʩʪʘʥʝ ʥʘʯʘʣʘʩʴ ʨʘʙʦʪʘ ʧʦ ʩʝʣʝʢʮʠʠ ʪʦʧʦʣʝʡ ʧʦʜ 

ʨʫʢʦʚʦʜʩʪʚʦʤ ʫʯʝʥʳʭ ʂʘʟʘʭʩʢʦʛʦ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʠʥʩʪʠʪʫʪʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʪʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʠ ʩʦʟʜʘʥʳ ʛʠʙʨʠʜʥʳʝ ʩʦʨʪʘ çʂʘʟʘʭʩʪʘʥè, çʂʘʡʨʘʪè ʠ çʂʳʟʳʣ-ʊʘʥè, 

ʢʦʪʦʨʳʝ ʦʪʣʠʯʘʶʪʩʷ ʚʳʩʦʢʦʡ ʩʢʦʨʦʩʪʴʶ ʨʦʩʪʘ, ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʟʘʩʦʣʝʥʥʳʤ ʧʦʯʚʘʤ ʠ 

ʟʘʱʠʪʦʡ ʦʪ ʚʨʝʜʠʪʝʣʝʡ. ʕʪʠ ʩʦʨʪʘ ʫʩʧʝʰʥʦ ʧʨʦʰʣʠ ʠʩʧʳʪʘʥʠʷ ʥʘ ʶʛʝ ʩʪʨʘʥʳ ʠ ʜʦʢʘʟʘʣʠ 

ʩʚʦʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚ ʩʦʟʜʘʥʠʠ ʟʘʱʠʪʥʳʭ ʟʝʣʝʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ ɸʩʪʘʥʳ. 

ʇʣʘʥʪʘʮʠʠ ʛʠʙʨʠʜʥʳʭ ʪʦʧʦʣʝʡ ʫʞʝ ʥʘ ʪʨʝʪʴʝʤ ʛʦʜʫ ʨʦʩʪʘ ʩʧʦʩʦʙʥʳ ʜʘʚʘʪʴ 30ï50 

ʪʦʥʥ ʙʠʦʤʘʩʩʳ. ʂ 20 ʛʦʜʘʤ ʥʘʩʘʞʜʝʥʠʷ ʩ ʦʜʥʦʛʦ ʛʝʢʪʘʨʘ ʧʨʦʠʟʚʦʜʷʪ ʜʦ 600ï800 ʤį 

ʜʨʝʚʝʩʠʥʳ [10,11]. ʊʘʢʠʝ ʪʦʧʦʣʷ ʜʦʩʪʠʛʘʶʪ ʚʳʩʦʪʳ 20ï25 ʤ ʠ ʩʪʚʦʣʦʚ ʜʠʘʤʝʪʨʦʤ ʜʦ 62 ʩʤ 

ʢ 15ï20 ʛʦʜʘʤ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʦʩʭʦʜʠʪ ʜʨʫʛʠʝ ʧʦʨʦʜʳ ʧʦ ʦʙʲʝʤʫ ʜʨʝʚʝʩʠʥʳ. 

ɼʨʝʚʝʩʠʥʘ ʪʦʧʦʣʷ ʧʦʣʴʟʫʝʪʩʷ ʙʦʣʴʰʠʤ ʩʧʨʦʩʦʤ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʙʣʘʛʦʜʘʨʷ ʩʚʦʝʡ 

ʣʝʛʢʦʩʪʠ, ʧʨʦʩʪʦʪʝ ʦʙʨʘʙʦʪʢʠ ʠ ʩʧʦʩʦʙʥʦʩʪʠ ʭʦʨʦʰʦ ʚʧʠʪʳʚʘʪʴ ʢʨʘʩʢʫ. ʀʩʩʣʝʜʦʚʘʥʠʷ 

ʰʚʝʜʩʢʠʭ ʫʯʝʥʳʭ ʧʦʜʪʚʝʨʞʜʘʶʪ, ʯʪʦ ʪʦʧʦʣʴ ʦʧʝʨʝʞʘʝʪ ʜʨʫʛʠʝ ʜʨʝʚʝʩʥʳʝ ʧʦʨʦʜʳ ʧʦ 

ʩʦʜʝʨʞʘʥʠʶ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʥʘ 80 %, ʘ ʧʦ ʚʳʭʦʜʫ ʮʝʣʣʶʣʦʟʳ ï ʥʘ 60 % [12]. 

ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʜʣʷ ʚʦʟʜʝʣʳʚʘʥʠʷ ʚ ʩʣʦʞʥʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ 

ʂʳʟʳʣʦʨʜʠʥʩʢʦʡ ʦʙʣʘʩʪʠ ʙʳʣʠ ʚʳʙʨʘʥʳ ʛʠʙʨʠʜʥʳʝ ʩʦʨʪʘ çʂʘʟʘʭʩʪʘʥè ʠ çʂʘʡʨʘʪè. ʕʪʠ 

ʪʦʧʦʣʷ ʣʝʛʢʦ ʨʘʟʤʥʦʞʘʶʪʩʷ ʯʝʨʝʥʢʘʤʠ ʩ ʧʨʠʞʠʚʘʝʤʦʩʪʴʶ ʙʦʣʝʝ 75-80 %, ʘ ʚ ʚʦʟʨʘʩʪʝ 12 

ʣʝʪ ʜʦʩʪʠʛʘʶʪ ʩʨʝʜʥʝʡ ʚʳʩʦʪʳ 17-18 ʤ, ʩ ʜʠʘʤʝʪʨʦʤ ʩʪʚʦʣʘ ʥʘ ʫʨʦʚʥʝ ʛʨʫʜʠ 23-25 ʩʤ. 

ʉʭʝʤʘ ʧʦʩʘʜʢʠ ʜʝʨʝʚʴʝʚ ʥʘ ʦʧʳʪʥʦʤ ʫʯʘʩʪʢʝ: ʧʦʩʘʜʢʘ ʩʘʞʝʥʮʝʚ ʊʦʧʦʣʷ ʠ ʗʩʝʥʷ 

ʧʨʦʠʟʚʦʜʠʣʠʩʴ ʠʟ ʨʘʩʯʝʪʘ 1650 ʰʪ ʥʘ 1 ʛʘ ʧʦ ʩʭʝʤʝ 3ʭ2 ʤ.; ʧʦʩʘʜʢʘ ʯʝʨʝʥʢʦʚ çʂʘʟʘʭʩʪʘʥè  

ʠ çʂʘʡʨʘʪè ʧʦ ʩʭʝʤʝ 0,5ʭ0,4 ʤ ʠʟ ʨʘʩʯʝʪʘ 13200 ʰʪ ʥʘ 1 ʛʘ. ʉʘʞʝʥʮʳ ʊʦʧʦʣʷ, ʗʩʝʥʷ ʠ 

ʯʝʨʝʥʢʠ ʛʠʙʨʠʜʥʦʛʦ ʪʦʧʦʣʷ çʂʘʟʘʭʩʪʘʥè ʠ çʂʘʡʨʘʪè ʙʳʣʠ ʧʦʩʘʞʝʥʳ ʚʨʫʯʥʫʶ 19 ʠ 20 

ʘʧʨʝʣʷ 2024 ʛʦʜʘ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ çʈʝʩʧʫʙʣʠʢʘʥʩʢʦʛʦ ʣʝʩʥʦʛʦ ʩʝʣʝʢʮʠʦʥʥʦʛʦ 

ʮʝʥʪʨʘè ʦʨʛʘʥʠʟʦʚʘʥʘ ʤʘʪʦʯʥʘʷ ʧʣʘʥʪʘʮʠʷ ʚʳʰʝʫʢʘʟʘʥʥʳʭ ʚʠʜʦʚ ʪʦʧʦʣʝʡ ʜʣʷ 

ʨʘʩʧʨʘʩʪʨʘʥʝʥʠʷ ʠʭ ʥʘ ʥʝʧʨʠʛʦʜʥʳʭ ʜʣʷ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʟʝʤʣʷʭ, ʧʦʩʨʝʜʩʪʚʦʤ ʧʦʣʠʚʘ 

ʨʘʟʣʠʯʥʳʤʠ ʚʦʜʘʤʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʩʪʦʯʥʳʤʠ, ʪ.ʢ. ʧʦʣʫʯʝʥʥʘʷ ʜʨʝʚʝʩʥʘʷ ʧʨʦʜʫʢʮʠʷ ʥʝ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ, ʥʦ ʚʦʩʪʨʝʙʦʚʘʥʘ ʜʣʷ ʦʟʝʣʝʥʝʥʠʷ, ʧʦʣʫʯʝʥʠʷ 

ʧʨʦʜʫʢʮʠʡ ʜʣʷ ʧʠʣʦʤʘʪʝʨʠʘʣʦʚ ʠ ʵʣʝʢʪʨʦʵʥʝʨʛʠʡ. 

ɻʠʙʨʠʜʥʳʝ ʚʠʜʳ ʪʦʧʦʣʝʡ ʷʚʣʷʶʪʩʷ ʤʫʞʩʢʠʤ ʚʠʜʦʤ ʠ ʥʝ ʚʦʩʧʨʦʠʟʚʦʜʷʪ ʧʫʭ, 

ʷʚʣʷʶʱʠʡʩʷ ʩʠʣʴʥʳʤ ʘʣʣʝʨʛʝʥʦʤ ʚ ʛʦʨʦʜʩʢʠʭ ʫʩʣʦʚʠʷʭ, ʢʨʦʤʝ ʪʦʛʦ ʦʥʠ ʦʯʝʥʴ 

ʙʳʩʪʨʦʨʘʩʪʫʱʠʝ, ʚ ʛʦʜ ʧʨʠʨʦʩʪ ʩʦʩʪʘʚʣʷʝʪ ʙʦʣʝʝ 2-3 ʤʝʪʨʦʚ, ʘ ʩʘʤʦʝ ʛʣʘʚʥʦʝ ʫʩʪʦʡʯʠʚʳ ʢ 

ʙʦʣʝʟʥʷʤ ʠ ʚʨʝʜʠʪʝʣʷʤ. ʂ 15 ʣʝʪʥʝʤʫ ʚʦʟʨʘʩʪʫ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʜʨʝʚʝʩʥʫʶ ʤʘʩʩʫ 300-400 

ʢʫʙ.ʤ ʩ 1 ʛʘ. 
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ɼʣʷ ʤʘʩʩʦʚʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʯʝʨʝʥʢʦʚ ʥʝʦʙʭʦʜʠʤʦ ʩʥʘʯʘʣʘ ʩʦʟʜʘʪʴ ʤʘʪʦʯʥʦ-

ʯʝʨʝʥʢʦʚʳʝ ʧʣʘʥʪʘʮʠʠ, ʠʩʧʦʣʴʟʫʷ ʩʦʨʪʦʚʳʝ ʯʝʨʝʥʢʠ. ʊʘʢʠʝ ʧʣʘʥʪʘʮʠʠ ʨʘʟʤʝʱʘʶʪʩʷ ʩ 

ʧʣʦʪʥʦʩʪʴʶ ʧʦʩʘʜʢʠ 2,0 ʭ 1,0 ʤ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 5000 ʨʘʩʪʝʥʠʡ ʥʘ 1 ʛʝʢʪʘʨ. ɺ ʧʝʨʚʳʡ 

ʛʦʜ ʧʦʩʣʝ ʧʦʩʘʜʢʠ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʪʦʛʦ, ʜʦʩʪʠʛʣʠ ʣʠ ʧʦʙʝʛʠ ʥʝʦʙʭʦʜʠʤʦʡ ʜʣʠʥʳ ʜʣʷ 

ʟʘʛʦʪʦʚʢʠ ʯʝʨʝʥʢʦʚ ʠʣʠ ʥʝʪ, ʠʭ ʦʙʨʝʟʘʶʪ ʥʘ ʚʳʩʦʪʝ ʧʨʠʤʝʨʥʦ 3 ʩʤ ʦʪ ʫʨʦʚʥʷ ʧʦʯʚʳ. ʕʪʘ 

ʧʨʦʮʝʜʫʨʘ ʩʪʠʤʫʣʠʨʫʝʪ ʦʙʨʘʟʦʚʘʥʠʝ ʥʦʚʳʭ ʧʦʙʝʛʦʚ ʠʟ ʩʧʷʱʠʭ ʧʦʯʝʢ. 

ʅʘ ʚʪʦʨʦʡ ʠ ʧʦʩʣʝʜʫʶʱʠʝ ʛʦʜʳ ʦʙʨʝʟʢʘ ʧʨʦʚʦʜʠʪʩʷ ʥʝʤʥʦʛʦ ʚʳʰʝ ʧʨʝʜʳʜʫʱʝʛʦ 

ʩʨʝʟʘ, ʥʘ 3-5 ʩʤ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʩʦʭʨʘʥʠʪʴ ʨʦʩʪʦʚʳʝ ʧʨʦʮʝʩʩʳ ʠ ʧʦʣʫʯʘʪʴ ʢʘʯʝʩʪʚʝʥʥʳʝ 

ʯʝʨʝʥʢʠ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʤʥʦʞʝʥʠʷ [13,14]. 

ʀʟ ʭʣʳʩʪʦʚ ʟʘʛʦʪʦʚʠʣʠ ʯʝʨʝʥʢʠ ʨʘʟʤʝʨʦʤ ʜʣʠʥʦʡ 15-20 ʩʤ. ɿʘʛʦʪʦʚʢʘ ʯʝʨʝʥʢʦʚ 

ʪʦʧʦʣʷ çʂʘʟʘʭʩʪʘʥè ʠ çʂʘʡʨʘʪè ʧʨʦʚʦʜʠʣʘʩʴ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʦʧʳʪʥʦʛʦ ʫʯʘʩʪʢʘ (ʨʠʩʫʥʦʢ 1). 

 

  
  

ʈʠʩʫʥʦʢ 1 ï ʉʘʞʝʥʮʳ ʊʦʧʦʣʷ, ʗʩʝʥʷ, ʛʠʙʨʠʜʥʦʛʦ ʪʦʧʦʣʷ çʂʘʟʘʭʩʪʘʥè, çʂʘʡʨʘʪè 

 

ʋʯʘʩʪʦʢ ʩ ʜʨʝʚʝʩʥʳʤʠ ʢʫʣʴʪʫʨʘʤʠ ʨʘʟʜʝʣʠʣʠ ʥʘ ʜʚʘ ʷʨʫʩʘ: ʚʝʨʭʥʠʡ ʠ ʥʠʞʥʠʡ. ɺ 

ʚʝʨʭʥʝʤ ʷʨʫʩʝ ʫʯʘʩʪʢʘ ʙʳʣʠ ʥʘʨʝʟʘʥʳ ʙʦʨʦʟʜʳ ʚ ʢʦʣʠʯʝʩʪʚʝ 31 ʰʪʫʢʠ. ʆʙʱʘʷ ʜʣʠʥʘ 

ʙʦʨʦʟʜ ʚʝʨʭʥʝʛʦ ʷʨʫʩʘ ʩʦʩʪʘʚʠʣʘ ï 416 ʤʝʪʨʦʚ. ɿʜʝʩʴ ʙʳʣʦ ʧʦʩʘʞʝʥʦ 250 ʰʪʫʢ ʪʦʧʦʣʝʡ. 

ɿʜʝʩʴ ʞʝ ʙʳʣ ʧʨʦʣʦʞʝʥ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʡ ʢʘʥʘʣ ʚʝʨʭʥʝʛʦ ʷʨʫʩʘ ʜʣʠʥʦʡ 113 ʤʝʪʨʦʚ. 

ɺʜʦʣʴ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʛʦ ʢʘʥʘʣʘ ʙʳʣʠ ʧʦʩʘʞʝʥʳ ʯʝʨʝʥʢʠ ʛʠʙʨʠʜʥʦʛʦ ʪʦʧʦʣʷ 

"ʂʘʟʘʭʩʪʘʥ" (ʨʠʩʫʥʦʢ 2, 3). 

 

 
  

ʈʠʩʫʥʦʢ 2 ï ʇʦʩʘʜʢʘ ʩʘʞʝʥʮʝʚ ʗʩʝʥʷ ʠ ʊʦʧʦʣʷ 
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ʈʠʩʫʥʦʢ 3 ï ʇʦʩʘʜʢʘ ʯʝʨʝʥʢʦʚ ʛʠʙʨʠʜʥʳʭ ʪʦʧʦʣʝʡ çʂʘʡʨʘʪè ʠ çʂʘʟʘʭʩʪʘʥè 

 

ɺ ʥʠʞʥʝʤ ʷʨʫʩʝ ʙʳʣʦ ʥʘʨʝʟʘʥʦ 35 ʙʦʨʦʟʜ ʦʙʱʝʡ ʧʨʦʪʷʞʝʥʥʦʩʪʴʶ 821.7 ʤʝʪʨʦʚ. 

ɿʜʝʩʴ ʙʳʣʠ ʧʦʩʘʞʝʥʳ ʩʘʞʝʥʮʳ ʗʩʝʥʷ ʚ ʢʦʣʠʯʝʩʪʚʝ 250 ʰʪʫʢ. ɼʣʠʥʘ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʛʦ 

ʢʘʥʘʣʘ ʥʠʞʥʝʛʦ ʷʨʫʩʘ ʩʦʩʪʘʚʠʣʘ 113 ʤʝʪʨʦʚ. ʆʙʱʘʷ ʜʣʠʥʘ ʙʦʨʦʟʜ ʥʠʞʥʝʛʦ ʷʨʫʩʘ 

ʩʦʩʪʘʚʠʣʘ 821.7 ʤʝʪʨʦʚ. ɹʳʣ ʧʨʦʣʦʞʝʥ ʩʙʨʦʩʥʦʡ ʢʘʥʘʣ ʥʠʞʝ ʥʠʞʥʝʛʦ ʷʨʫʩʘ ʜʣʠʥʦʡ 105.3 

ʤʝʪʨʘ. ɿʜʝʩʴ ʙʳʣʠ ʧʦʩʘʞʝʥʳ ʯʝʨʝʥʢʠ ʛʠʙʨʠʜʥʦʛʦ ʪʦʧʦʣʷ "ʂʘʡʨʘʪ". 

ʀʩʩʣʝʜʦʚʘʥʠʷʤʠ çʢʘʟʘʭʩʢʠʭ ʩʝʣʝʢʮʠʦʥʝʨʦʚè ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʣʫʯʰʠʤ ʩʧʦʩʦʙʦʤ 

ʧʦʩʘʜʢʠ ʯʝʨʝʥʢʦʚ ʷʚʣʷʝʪʩʷ ʥʘʢʣʦʥʥʳʡ ʩʧʦʩʦʙ, ʧʦʜ ʫʛʣʦʤ 55-600ʉ, ʩ ʟʘʛʣʫʙʣʝʥʠʝʤ 

ʯʝʨʝʥʢʦʚ ʥʘ ʛʣʫʙʠʥʫ 20-23 ʩʤ ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʯʚʳ [15]. ʇʦʩʘʞʝʥʥʳʝ ʯʝʨʝʥʢʠ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚ ʥʠʞʥʠʭ ʦʙʝʩʧʝʯʝʥʥʳʭ ʚʣʘʛʦʡ ʩʣʦʷʭ ʧʦʯʚʳ, ʨʘʟʚʠʚʘʶʪ ʤʦʱʥʫʶ, ʩʠʣʴʥʦ 

ʨʘʟʚʝʪʚʣʝʥʥʫʶ ʢʦʨʥʝʚʫʶ ʩʠʩʪʝʤʫ, ʦʩʥʦʚʥʘʷ ʯʘʩʪʴ ʢʦʪʦʨʦʡ ʩʦʩʨʝʜʦʪʦʯʝʥʘ ʚ ʩʨʝʜʥʝʡ, 

ʦʩʦʙʝʥʥʦ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʯʝʨʝʥʢʘ. ɺʝʨʭʥʠʡ ʩʨʝʟ ʯʝʨʝʥʢʘ ʧʨʠ ʚʝʨʪʠʢʘʣʴʥʦ ʛʣʫʙʦʢʦʡ 

ʧʦʩʘʜʢʝ ʙʳʩʪʨʦ ʟʘʨʘʩʪʘʝʪ, ʯʪʦ ʧʨʝʜʦʭʨʘʥʷʝʪ ʝʛʦ ʦʪ ʧʦʨʘʞʝʥʠʷ ʩʝʨʜʮʝʚʠʥʥʦʡ ʛʥʠʣʴʶ. 

ʇʨʠ ʚʦʟʜʝʣʳʚʘʥʠʠ ʜʨʝʚʝʩʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʪʨʝʙʦʚʘʥʠʡ 

ʷʚʣʷʝʪʩʷ ʙʝʩʧʝʨʝʙʦʡʥʘʷ ʧʦʜʘʯʘ ʧʦʣʠʚʥʦʡ ʚʦʜʳ. ʇʝʨʝʜ ʧʦʩʘʜʢʦʡ ʧʨʦʚʝʜʝʥʘ ʟʘʢʨʳʪʘʷ ʠ 

ʧʨʝʜʧʦʩʘʜʦʯʥʘʷ ʢʫʣʴʪʠʚʘʮʠʷ, ʧʨʦʚʝʨʢʘ ʢʘʯʝʩʪʚʘ ʧʦʜʛʦʪʦʚʣʝʥʥʦʛʦ ʫʯʘʩʪʢʘ. ʉʘʞʝʥʮʳ 

ʊʦʧʦʣʷ ʠ ʗʩʝʥʷ ʠ ʯʝʨʝʥʢʠ ʛʠʙʨʠʜʥʳʭ ʪʦʧʦʣʝʡ çʂʘʟʘʭʩʪʘʥè ʠ çʂʘʡʨʘʪè ʙʳʣʠ ʟʘʛʦʪʦʚʣʝʥʳ 

ʨʘʥʥʝʡ ʚʝʩʥʦʡ. ʇʦʩʘʜʢʘ ʜʝʨʝʚʴʝʚ ʧʨʦʚʦʜʠʣʘʩʴ ʚ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʷʭ, ʪʦ ʝʩʪʴ 

ʫʯʠʪʳʚʘʣʠʩʴ ʥʘʣʠʯʠʝ ʚʣʘʛʠ ʚ ʧʦʯʚʝ ʠ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʥʝʦʙʭʦʜʠʤʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʚʣʘʛʠ ʚ ʧʦʯʚʝ, ʧʝʨʝʜ ʧʦʩʘʜʢʦʡ ʙʳʣʠ ʥʘʧʦʣʥʝʥʳ ʙʦʨʦʟʜʳ 

ʧʦʣʠʚʥʦʡ ʚʦʜʦʡ. ʕʪʦ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʚʳʙʦʨʫ ʧʦʩʘʜʦʯʥʦʛʦ ʫʨʦʚʥʷ ʯʝʨʝʥʢʘ. ʍʣʳʩʪʳ 

ʥʘʨʝʟʘʣʠʩʴ ʥʘ ʯʝʨʝʥʢʠ ʜʣʠʥʦʡ 15-20 ʩʤ ʠ ʧʦʣʥʦʩʪʴʶ ʫʛʣʫʙʣʷʣʠʩʴ ʚ ʧʦʯʚʫ. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. ʏʝʨʝʥʢʠ ʪʦʧʦʣʝʡ ʚʳʩʘʞʠʚʘʣʠ ʚʨʫʯʥʫʶ ʚ ʙʦʨʦʟʜʳ, 

ʥʘʭʦʜʷʱʠʝʩʷ ʚ ʥʠʞʥʠʭ ʩʣʦʷʭ ʧʦʯʚʳ, ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʩʦʭʨʘʥʝʥʠʝ ʚʣʘʛʠ ʠ 

ʨʘʚʥʦʤʝʨʥʦʝ ʧʨʦʛʨʝʚʘʥʠʝ. ʇʨʠ ʩʣʠʰʢʦʤ ʛʣʫʙʦʢʦʡ ʧʦʩʘʜʢʝ ʤʦʞʝʪ ʚʦʟʥʠʢʥʫʪʴ ʥʝʜʦʩʪʘʪʦʢ 

ʢʠʩʣʦʨʦʜʘ, ʘ ʤʝʣʢʦʝ ʨʘʟʤʝʱʝʥʠʝ ʧʨʠʚʦʜʠʪ ʢ ʥʝʜʦʩʪʘʪʢʫ ʚʣʘʛʠ, ʯʪʦ ʥʝʛʘʪʠʚʥʦ ʚʣʠʷʝʪ ʥʘ 

ʫʢʦʨʝʥʝʥʠʝ. ʇʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʧʦʩʘʜʢʠ ʙʳʣ ʧʨʦʚʝʜʝʥ ʧʝʨʚʠʯʥʳʡ ʧʦʣʠʚ. 

ʇʦʣʠʚ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʚʜʦʣʴ ʙʦʨʦʟʜ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʤʝʞʜʫ ʨʷʜʘʤʠ ʧʦʩʘʜʦʢ. ɺ 

ʢʘʞʜʦʤ ʵʢʩʧʝʨʠʤʝʥʪʝ ʙʳʣʦ ʟʘʣʦʞʝʥʦ ʪʨʠ ʙʦʨʦʟʜʳ ʩ ʤʝʞʜʫʨʷʜʴʝʤ 3 ʤ ʠ ʜʣʠʥʦʡ 10 ʤ. ʅʘ 

ʧʣʦʱʘʜʠ ʦʜʥʦʛʦ ʛʝʢʪʘʨʘ ʨʘʟʤʝʱʘʣʦʩʴ 34 ʙʦʨʦʟʜʳ ʜʣʠʥʦʡ ʧʦ 100 ʤ, ʚʜʦʣʴ ʢʦʪʦʨʳʭ 

ʚʳʩʘʞʠʚʘʣʦʩʴ ʧʦ 50 ʜʝʨʝʚʴʝʚ. 

ɼʣʷ ʦʜʥʦʛʦ ʪʦʧʦʣʷ ʚ ʭʦʜʝ ʧʦʣʠʚʘ ʪʨʝʙʫʝʪʩʷ ʦʢʦʣʦ 0,45 ʤį ʚʦʜʳ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʨʘʩʯʝʪʥʳʤ ʜʘʥʥʳʤ [16]. 

     (1) 

 

ʛʜʝ ʄ ï ʩʨʝʜʥʷʷ ʦʨʦʩʠʪʝʣʴʥʘʷ ʥʦʨʤʘ, ʤ3/ʛʘ, N ï ʯʠʩʣʦ ʪʦʧʦʣʝʡ ʥʘ 1 ʛʘ, n ï ʯʠʩʣʦ 
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ʧʦʣʠʚʦʚ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ ʚ ʦʜʥʫ ʙʦʨʦʟʜʫ ʧʦʜʘʣʠ 22,5 ʤ3 ʚʦʜʳ. 

 

     (2) 

 

ʛʜʝ Q ï ʢʦʣʠʯʝʩʪʚʦ ʚʦʜʳ, ʧʦʜʘʚʘʝʤʦʡ ʚ ʦʜʥʫ ʙʦʨʦʟʜʫ, ʤ3; 

ʇʨʠ ʨʘʩʭʦʜʘʭ ʙʦʨʦʟʜʳ 2 ʣ/ʩ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʧʦʣʠʚʘ ʩʦʩʪʘʚʣʷʝʪ 3,4 ʯʘʩʘ 

 

     (3) 

ʛʜʝ q ï ʨʘʩʭʦʜ ʙʦʨʦʟʜʳ 2ʣ/ʩ ʠʣʠ 7,2 ʤ3/ʯ. 

 

ʇʨʠ ʨʘʙʦʪʝ ʦʜʥʦʚʨʝʤʝʥʥʦ ʚʩʝʭ ʙʦʨʦʟʜ ʥʘ ʚʘʨʠʘʥʪʘʭ ʦʧʳʪʘ, ʥʝʦʙʭʦʜʠʤʳʡ ʨʘʩʭʦʜ 

ʚʦʜʳ ʚ ʙʦʨʦʟʜʝ ʩʦʩʪʘʚʣʷʝʪ 70 ʣ/ʩ. 

Q = qĿn = 2Ŀ34 ᴃ 70 ʣ/ʩ, ʟʜʝʩʴ n ï ʯʠʩʣʦ ʙʦʨʦʟʜ ʚ ʦʜʥʦʡ ʚʚʦʜʥʦʡ ʙʦʨʦʟʜʝ, n ï 34 ʰʪ. 

ʇʦʣʠʚ ʧʨʦʚʦʜʠʣʩʷ ʚ ʙʦʨʦʟʜʳ ʩ ʟʘʢʨʳʪʳʤʠ ʢʦʥʮʘʤʠ ʧʨʠ ʨʘʩʭʦʜʝ ʚʦʜʳ 2 ʣ/ʩ. ʂʘʢ 

ʪʦʣʴʢʦ ʚʦʜʘ ʜʦʩʪʠʛʘʣʘ ʢʦʥʮʘ ʙʦʨʦʟʜʳ ʠ ʦʙʨʘʟʦʚʳʚʘʣʘʩʴ ʟʦʥʘ ʟʘʪʦʧʣʝʥʠʷ, ʧʦʜʘʯʫ ʚʦʜʳ 

ʧʨʝʢʨʘʱʘʣʠ. ɼʣʠʪʝʣʴʥʦʩʪʴ ʦʜʥʦʛʦ ʧʦʣʠʚʥʦʛʦ ʮʠʢʣʘ ʩʦʩʪʘʚʣʷʣʘ ʦʢʦʣʦ 50 ʤʠʥʫʪ. ʇʦʩʣʝ 

ʧʦʣʥʦʛʦ ʚʧʠʪʳʚʘʥʠʷ ʚʦʜʳ, ʯʪʦ ʟʘʥʠʤʘʣʦ 20ï22 ʤʠʥʫʪʳ ʚ ʪʷʞʝʣʳʭ ʧʦʯʚʘʭ, ʧʨʦʮʝʩʩ ʧʦʣʠʚʘ 

ʧʦʚʪʦʨʷʣʩʷ. ɺʩʝʛʦ ʮʠʢʣ ʧʦʚʪʦʨʷʣʠ ʯʝʪʳʨʝ ʨʘʟʘ, ʘ ʦʙʱʝʝ ʚʨʝʤʷ ʧʦʣʠʚʘ ʩʦʩʪʘʚʣʷʣʦ 4,7 ʯʘʩʘ. 

ʇʨʠ ʵʪʦʤ ʩʙʨʦʩ ʚʦʜʳ ʠʟ ʙʦʨʦʟʜ ʥʝ ʧʨʦʠʩʭʦʜʠʣ (ʨʠʩʫʥʦʢ 4). 

ʈʝʞʠʤ ʦʨʦʰʝʥʠʷ ʤʝʥʷʣʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʬʘʟʳ ʨʦʩʪʘ ʜʝʨʝʚʴʝʚ. ʅʘʠʙʦʣʴʰʝʝ 

ʢʦʣʠʯʝʩʪʚʦ ʧʦʣʠʚʦʚ ʧʨʦʚʦʜʠʣʦʩʴ ʚ ʧʝʨʚʳʡ ʛʦʜ ʞʠʟʥʠ, ʪʘʢ ʢʘʢ ʠʤʝʥʥʦ ʚ ʵʪʦʪ ʧʝʨʠʦʜ 

ʨʘʩʪʝʥʠʷ ʦʩʦʙʝʥʥʦ ʥʫʞʜʘʣʠʩʴ ʚ ʧʦʜʜʝʨʞʘʥʠʠ ʦʧʪʠʤʘʣʴʥʦʡ ʚʣʘʞʥʦʩʪʠ ʜʣʷ ʫʩʧʝʰʥʦʛʦ 

ʫʢʦʨʝʥʝʥʠʷ ʠ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ. 

 

  
 

ʈʠʩʫʥʦʢ 4 ï ʇʝʨʚʳʡ ʧʦʣʠʚ ʥʘ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʧʣʦʱʘʜʢʝ 

 

ʇʝʨʚʳʡ ʧʦʣʠʚ ʛʠʙʨʠʜʥʳʭ ʪʦʧʦʣʝʡ ʙʳʣ ʧʨʦʚʝʜʝʥ 21 ʘʧʨʝʣʷ 2024 ʛʦʜʘ ʩʨʘʟʫ ʧʦʩʣʝ 

ʠʭ ʚʳʩʘʜʢʠ. ɺ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʧʦʣʠʚʳ ʦʩʫʱʝʩʪʚʣʷʣʠʩʴ 7 ʨʘʟ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʨʦʩʠʪʝʣʴʥʦʡ ʥʦʨʤʳ ʚ ʧʨʝʜʝʣʘʭ 5000ï5200 ʤį/ʛʘ. ɺ ʧʦʩʣʝʜʫʶʱʠʝ ʛʦʜʳ, 

ʧʦ ʤʝʨʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ, ʯʘʩʪʦʪʫ ʧʦʣʠʚʦʚ ʤʦʞʥʦ ʩʦʢʨʘʪʠʪʴ ʜʦ 5-6 ʨʘʟ, 

ʩʥʠʞʘʷ ʦʨʦʩʠʪʝʣʴʥʫʶ ʥʦʨʤʫ ʜʦ 4200-5000 ʤį/ʛʘ. ʄʘʢʩʠʤʘʣʴʥʘʷ ʥʦʨʤʘ ʧʦʣʠʚʘ 

ʥʘʙʣʶʜʘʣʘʩʴ ʚʦ ʚʪʦʨʦʤ ʚʘʨʠʘʥʪʝ, ʛʜʝ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʩʤʝʰʘʥʥʘʷ ʚʦʜʘ (ʩʪʦʯʥʘʷ + ʯʠʩʪʘʷ) ʚ 

ʩʦʦʪʥʦʰʝʥʠʠ 1:3 [15, 16]. ʇʨʘʚʠʣʴʥʳʡ ʨʝʞʠʤ ʧʦʣʠʚʘ ʚ ʧʝʨʚʳʝ ʛʦʜʳ ʦʙʝʩʧʝʯʠʚʘʣ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʨʝʧʢʦʡ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ ʠ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ 

ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ (ʪʘʙʣʠʮʘ 1). 

ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ, ʨʘʟʣʠʯʠʡ ʚ ʨʝʞʠʤʝ ʧʦʣʠʚʘ ʩʦʨʪʦʚ çʂʘʟʘʭʩʪʘʥè ʠ çʂʘʡʨʘʪè 

ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʚʳʷʚʣʝʥʦ. ʆʜʥʘʢʦ ʚʦ ʚʪʦʨʦʤ ʚʘʨʠʘʥʪʝ ʙʳʣʦ ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʥʝʙʦʣʴʰʦʝ 

ʫʚʝʣʠʯʝʥʠʝ ʦʨʦʩʠʪʝʣʴʥʦʡ ʥʦʨʤʳ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʫʣʫʯʰʝʥʠʝʤ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ 

ʧʨʠ ʧʦʣʠʚʝ ʩʤʝʰʘʥʥʦʡ ʚʦʜʦʡ (ʨʠʩʫʥʦʢ 5). 
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ʊʘʙʣʠʮʘ 1 ï ʈʝʞʠʤ ʦʨʦʰʝʥʠʷ ʛʠʙʨʠʜʥʳʭ ʪʦʧʦʣʝʡ, 2024ʛ. 

 

ɺʘʨʠʘʥʪ çʂʘʟʘʭʩʪʘʥè çʂʘʡʨʘʪè 

ʯʠʩʣʦ 

ʧʦʣʠʚʦʚ 

ʦʨʦʩʠʪʝʣʴʥʘʷ ʥʦʨʤʘ, 

ʤ3/ʛʘ  

ʯʠʩʣʦ ʧʦʣʠʚʦʚ ʦʨʦʩʠʪʝʣʴʥʘʷ 

ʥʦʨʤʘ, ʤ3/ʛʘ  

ʇʦʣʠʚ ʯʠʩʪʦʡ ʚʦʜʦʡ 7 5200 7 5200 

ʇʦʣʠʚ ʩʤʝʰʘʥʥʦʡ 

ʩʪʦʯʥʦʡ + ʯʠʩʪʦʡ ʚʦʜʦʡ 

1:3 

7 5320 7 5200 

 

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʪʦʯʥʳʭ ʚʦʜ ʚʳʩʦʪʘ ʪʦʧʦʣʝʡ ʚ ʘʚʛʫʩʪʝ ʜʦʩʪʠʛʘʣʘ 210-220 ʩʤ, ʘ 

ʜʠʘʤʝʪʨ ʢʦʨʥʝʚʦʡ ʰʝʡʢʠ ʩʦʩʪʘʚʣʷʣ 2,0-2,3 ʩʤ. ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʭʦʨʦʰʝʡ ʘʜʘʧʪʘʮʠʠ 

ʜʝʨʝʚʴʝʚ ʢ ʜʘʥʥʳʤ ʫʩʣʦʚʠʷʤ ʧʦʣʠʚʘ.  

ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦʜʪʚʝʨʞʜʘʶʪ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʩʪʦʯʥʳʭ ʚʦʜ ʥʝ ʪʦʣʴʢʦ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʩʢʦʨʝʥʥʦʤʫ ʨʦʩʪʫ ʠ ʣʫʯʰʝʤʫ ʨʘʟʚʠʪʠʶ ʨʘʩʪʝʥʠʡ, ʥʦ ʠ ʩʦʟʜʘʝʪ 

ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʨʝʧʢʦʡ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ. 

 
 

ʈʠʩʫʥʦʢ 5 ï ʉʨʘʚʥʝʥʠʝ ʨʝʞʠʤʦʚ ʦʨʦʰʝʥʠʷ ʛʠʙʨʠʜʥʳʭ ʪʦʧʦʣʝʡ 

 

ʕʪʦ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʚ ʫʩʣʦʚʠʷʭ ʟʘʩʦʣʝʥʥʳʭ ʧʦʯʚ ʠ ʦʛʨʘʥʠʯʝʥʥʳʭ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, 

ʛʜʝ ʨʘʮʠʦʥʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʦʜʳ ʠʤʝʝʪ ʧʝʨʚʦʩʪʝʧʝʥʥʦʝ ʟʥʘʯʝʥʠʝ. 

ʈʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʛʠʙʨʠʜʥʳʭ ʪʦʧʦʣʝʡ ʚ ʧʝʨʚʳʝ ʛʦʜʳ ʞʠʟʥʠ, ʚʳʨʘʱʝʥʥʳʭ ʠʟ 

ʯʝʨʝʥʢʦʚ, ʚʳʟʳʚʘʶʪ ʦʩʦʙʳʡ ʠʥʪʝʨʝʩ (ʨʠʩʫʥʦʢ 6). ɺ ʵʪʦʪ ʧʝʨʠʦʜ ʧʨʘʚʠʣʴʥʳʡ ʨʝʞʠʤ 

ʧʦʣʠʚʘ ʠʛʨʘʝʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʟʜʦʨʦʚʦʡ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ ʠ ʙʳʩʪʨʦʤ 

ʨʦʩʪʝ ʜʝʨʝʚʴʝʚ. 

ʌʝʥʦʣʦʛʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʨʦʩʪʦʤ ʠ ʨʘʟʚʠʪʠʝʤ ʜʨʝʚʝʩʥʳʭ ʥʘʩʘʞʜʝʥʠʡ 

ʧʨʦʚʦʜʠʣʠʩʴ ʢʘʞʜʳʝ 10 ʜʥʝʡ ʚ ʪʝʯʝʥʠʝ ʧʝʨʚʳʭ ʜʚʫʭ ʤʝʩʷʮʝʚ ʧʦʩʣʝ ʠʭ ʧʦʩʘʜʢʠ (ʨʠʩʫʥʦʢ 

7). ʕʪʦ ʧʦʟʚʦʣʠʣʦ ʟʘʬʠʢʩʠʨʦʚʘʪʴ ʜʠʥʘʤʠʢʫ ʨʦʩʪʘ, ʦʮʝʥʠʪʴ ʚʣʠʷʥʠʝ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ ʠ 

ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʦʨʦʩʠʪʝʣʴʥʦʡ ʚʦʜʳ ʥʘ ʧʨʠʞʠʚʘʝʤʦʩʪʴ ʠ ʨʘʟʚʠʪʠʝ ʜʝʨʝʚʴʝʚ. 

ʈʝʟʫʣʴʪʘʪʳ ʥʘʙʣʶʜʝʥʠʡ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʥʘ ʨʘʥʥʠʭ ʵʪʘʧʘʭ ʨʘʟʚʠʪʠʷ ʥʘʩʘʞʜʝʥʠʡ 

ʢʣʶʯʝʚʳʤ ʬʘʢʪʦʨʦʤ ʷʚʣʷʝʪʩʷ ʦʙʝʩʧʝʯʝʥʠʝ ʦʧʪʠʤʘʣʴʥʦʡ ʚʣʘʞʥʦʩʪʠ ʧʦʯʚʳ, ʦʩʦʙʝʥʥʦ ʚ 

ʫʩʣʦʚʠʷʭ ʞʘʨʢʦʛʦ ʢʣʠʤʘʪʘ. ɼʘʥʥʳʝ ʧʦ ʧʨʠʞʠʚʘʝʤʦʩʪʠ ʜʨʝʚʝʩʥʳʭ ʢʫʣʴʪʫʨ ʧʨʠʚʝʜʝʥʳ ʚ 

ʪʘʙʣʠʮʝ 2. 
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ʈʠʩʫʥʦʢ 6 ï ʈʦʩʪ ʛʠʙʨʠʜʥʳʭ ʪʦʧʦʣʝʡ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ ʦʨʦʩʠʪʝʣʴʥʦʡ ʚʦʜʳ 

 

ɸʥʘʣʠʟ ʵʪʠʭ ʜʘʥʥʳʭ ʜʝʤʦʥʩʪʨʠʨʫʝʪ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʤʝʰʘʥʥʦʡ ʚʦʜʳ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʧʨʠʞʠʚʘʝʤʦʩʪʠ ʠ ʘʢʪʠʚʥʦʤʫ ʨʦʩʪʫ ʨʘʩʪʝʥʠʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʢʦʥʪʨʦʣʴʥʳʤ ʚʘʨʠʘʥʪʦʤ. 

 
ʊʘʙʣʠʮʘ 2 ï ʇʨʠʞʠʚʘʝʤʦʩʪʴ ʜʨʝʚʝʩʥʳʭ ʢʫʣʴʪʫʨ 
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ʂʦʣʠʯʝʩʪʚʦ 

ʧʨʠʞʠʚʰʠʭʩʷ 

ʩʘʞʝʥʮʝʚ, ʰʪ 

ɺʳʩʦʪʘ ʩʘʞʝʥʮʝʚ, ʩʤ ʇʨʦʮʝʥʪ 

ʧʨʠʞʠʚʰʠʭʩʷ 
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ʊʦʧʦʣʴ 250 133 98 58 200 53,5 39,2 

ʊʦʧʦʣʴ 

ʛʠʙʨʠʜʥʳʡ 

(ʯʝʨʝʥʢʠ) 

2000 1350 1880 50 210 67,5 94 

ʗʩʝʥʴ 250 145 157 43,5 122 58 62,8 

 

ʂʨʦʤʝ ʪʦʛʦ, ʨʝʛʫʣʷʨʥʳʝ ʥʘʙʣʶʜʝʥʠʷ ʧʦʟʚʦʣʠʣʠ ʚʳʷʚʠʪʴ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʚ 

ʬʦʨʤʠʨʦʚʘʥʠʠ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ ʠ ʢʨʦʥ ʜʝʨʝʚʴʝʚ, ʯʪʦ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʜʘʣʴʥʝʡʰʝʡ 

ʘʜʘʧʪʘʮʠʠ ʥʘʩʘʞʜʝʥʠʡ ʢ ʤʝʩʪʥʳʤ ʫʩʣʦʚʠʷʤ. 

ʅʠʟʢʠʡ ʫʨʦʚʝʥʴ ʧʨʠʞʠʚʘʝʤʦʩʪʠ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʪʝʤ, ʯʪʦ ʟʘʩʦʣʝʥʥʦʩʪʴ ʧʦʯʚʳ ʠ 

ʚʳʩʦʢʘʷ ʤʠʥʝʨʘʣʠʟʘʮʠʷ ʚʦʜʳ ʜʣʷ ʧʦʣʠʚʘ ʦʢʘʟʳʚʘʣʠ ʥʝʛʘʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʧʨʦʮʝʩʩʳ 

ʨʦʩʪʘ ʨʘʩʪʝʥʠʡ. ʕʪʠ ʬʘʢʪʦʨʳ ʩʦʟʜʘʚʘʣʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ, ʢʦʪʦʨʳʝ ʟʘʤʝʜʣʷʣʠ 

ʨʘʟʚʠʪʠʝ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ ʠ ʩʥʠʞʘʣʠ ʦʙʱʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ ʜʝʨʝʚʴʝʚ. 

ʅʘʙʣʶʜʝʥʠʷ ʟʘ ʬʝʥʦʣʦʛʠʯʝʩʢʠʤʠ ʵʪʘʧʘʤʠ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʜʨʝʚʝʩʥʳʭ ʥʘʩʘʞʜʝʥʠʡ 

ʧʨʦʚʦʜʠʣʠʩʴ ʩ ʮʝʣʴʶ ʘʥʘʣʠʟʘ ʠʭ ʘʜʘʧʪʘʮʠʠ ʢ ʤʝʩʪʥʳʤ ʫʩʣʦʚʠʷʤ. ʕʪʠ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʦʟʚʦʣʠʣʠ ʦʧʨʝʜʝʣʠʪʴ ʢʣʶʯʝʚʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʨʦʩʪʘ ʨʘʩʪʝʥʠʡ, ʚʢʣʶʯʘʷ ʩʨʦʢʠ ʧʦʷʚʣʝʥʠʷ 

ʥʦʚʳʭ ʧʦʙʝʛʦʚ, ʬʦʨʤʠʨʦʚʘʥʠʷ ʣʠʩʪʚʳ ʠ ʦʙʱʝʛʦ ʩʦʩʪʦʷʥʠʷ ʥʘʩʘʞʜʝʥʠʡ ʥʘ ʨʘʟʥʳʭ ʵʪʘʧʘʭ 

ʠʭ ʨʘʟʚʠʪʠʷ. 
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ʈʠʩʫʥʦʢ 7 ï ʌʝʥʦʣʦʛʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʨʦʩʪʦʤ ʠ ʨʘʟʚʠʪʠʝʤ ʜʨʝʚʝʩʥʳʭ ʥʘʩʘʞʜʝʥʠʡ 

 

ʆʢʨʘʩʢʘ ʣʠʩʪʴʝʚ ʚ ʚʘʨʠʘʥʪʝ - 2 ʙʳʣʘ ʪʝʤʥʝʝ, ʯʝʤ ʚ ʚʘʨʠʘʥʪʘʭ -1, ʨʘʟʤʝʨ ʠ ʤʘʩʩʘ ʠʭ 

ʚʳʰʝ. ʉʨʝʜʥʠʡ ʚʝʩ ʦʜʥʦʛʦ ʣʠʩʪʘ ʧʨʠ ʦʨʦʰʝʥʠʠ ʩʪʦʯʥʳʤʠ ʚʦʜʘʤʠ ʩʦʩʪʘʚʠʣ ʫ ʪʦʧʦʣʷ 

çʂʘʟʘʭʩʪʘʥè - 3,5 ʛ., çʂʘʡʨʘʪè - 3 ʛ.; ʥʘ ʢʦʥʪʨʦʣʝ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ -3,0; 2,8; 2,2 ʛ. (ʪʘʙʣʠʮʘ 

3). ʉʨʦʢ ʥʘʩʪʫʧʣʝʥʠʷ ʬʝʥʦʣʦʛʠʯʝʩʢʠʭ ʬʘʟ ʚ ʧʝʨʚʦʡ ʧʦʣʦʚʠʥʝ ʣʝʪʘ ʧʦ ʚʘʨʠʘʥʪʘʤ ʥʝ 

ʦʪʣʠʯʘʣʩʷ, ʘ ʚʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ ʣʝʪʘ ʙʦʣʝʝ ʜʣʠʪʝʣʴʥʘʷ ʚʝʛʝʪʘʮʠʷ (ʥʘ 10 ʜʥʝʡ) ʦʪʤʝʯʝʥʘ 

ʧʨʠ ʧʦʣʠʚʝ ʩʤʝʰʘʥʥʳʤʠ ʚʦʜʘʤʠ (ʩʪʦʯʥʘʷ + ʯʠʩʪʘʷ ʚʦʜʘ). 

 
ʊʘʙʣʠʮʘ 3 ï ɼʠʥʘʤʠʢʘ ʨʦʩʪʘ ʛʠʙʨʠʜʥʳʭ ʪʦʧʦʣʝʡ  

 

ʂʘʪʝʛʦʨʠʷ ʚʦʜ ɺʠʜ ʪʦʧʦʣʷ ɺʳʩʦʪʘ, ʩʤ ɼʠʘʤʝʪʨ 

ʢʦʨʥʝʚʦʡ ʰʝʡʢʠ, 

ʩʤ 

ɼʠʘʤʝʪʨ ʩʪʚʦʣʘ 

2024 2024 2024 

ʏʠʩʪʘʷ ʚʦʜʘ ʂʘʟʘʭʩʪʘʥ 210 1,04 2,8 

ʂʘʡʨʘʪ 200 0,88 2,6 

ʉʤʝʰʘʥʥʘʷ 

ʩʪʦʯʥʘʷ + ʯʠʩʪʘʷ 

ʚʦʜʘ 1:3 

ʂʘʟʘʭʩʪʘʥ 215 1,04 2,8 

ʂʘʡʨʘʪ 210 0,88 2,6 

 

ʉʨʝʜʠ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʚʠʜʦʚ ʛʠʙʨʠʜʥʳʭ ʪʦʧʦʣʝʡ ʥʘʠʙʦʣʴʰʠʡ ʧʨʠʨʦʩʪ ʙʳʣ 

ʟʘʬʠʢʩʠʨʦʚʘʥ ʫ ʩʦʨʪʘ çʂʘʟʘʭʩʪʘʥè, ʟʘ ʥʠʤ ʩʣʝʜʦʚʘʣ ʩʦʨʪ çʂʘʡʨʘʪè (ʨʠʩʫʥʦʢ 8). ʃʠʩʪʴʷ 

ʪʦʧʦʣʝʡ, ʧʦʣʠʚʘʝʤʳʭ ʩʪʦʯʥʳʤʠ ʚʦʜʘʤʠ, ʠʤʝʣʠ ʙʦʣʝʝ ʪʝʤʥʳʡ ʦʪʪʝʥʦʢ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʜʝʨʝʚʴʷʤʠ, ʧʦʣʠʚʘʝʤʳʤʠ ʨʝʯʥʦʡ ʚʦʜʦʡ. 

ɺ ʧʝʨʚʳʡ ʛʦʜ ʨʦʩʪʘ ʛʠʙʨʠʜʥʳʭ ʪʦʧʦʣʝʡ ʧʣʦʱʘʜʴ ʦʜʥʦʛʦ ʣʠʩʪʘ ʩʦʩʪʘʚʣʷʣʘ ʦʪ 30 ʜʦ 

49 ʩʤĮ, ʧʨʠ ʵʪʦʤ ʩʦʨʪ çʂʘʟʘʭʩʪʘʥè ʧʦʢʘʟʘʣ ʤʘʢʩʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ. ʅʘ ʚʪʦʨʦʤ ʛʦʜʫ ʞʠʟʥʠ 

ʣʠʩʪʴʷ ʫʚʝʣʠʯʠʣʠʩʴ ʚ ʨʘʟʤʝʨʘʭ, ʜʦʩʪʠʛʥʫʚ ʧʣʦʱʘʜʠ 81ï100 ʩʤĮ. ʅʘʠʙʦʣʴʰʘʷ ʧʣʦʱʘʜʴ 

ʦʪʤʝʯʝʥʘ ʧʨʠ ʧʦʣʠʚʝ ʩʤʝʰʘʥʥʦʡ ʚʦʜʦʡ (ʩʪʦʯʥʘʷ + ʯʠʩʪʘʷ) ʚ ʩʦʦʪʥʦʰʝʥʠʠ 1:3, ʛʜʝ ʚʝʩ 

ʦʜʥʦʛʦ ʣʠʩʪʘ ʚʘʨʴʠʨʦʚʘʣʩʷ ʦʪ 0,97 ʜʦ 1,2 ʛ. ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ʠʟ ʣʠʪʝʨʘʪʫʨʳ, ʥʘ ʚʪʦʨʦʤ 

ʛʦʜʫ ʞʠʟʥʠ ʛʠʙʨʠʜʥʳʝ ʪʦʧʦʣʷ ʩʧʦʩʦʙʥʳ ʚʳʨʘʩʪʠ ʜʦ 3,15ï3,58 ʤ ʚ ʚʳʩʦʪʫ, ʘ ʜʠʘʤʝʪʨ ʠʭ 

ʩʪʚʦʣʘ ʥʘ ʫʨʦʚʥʝ 1,5 ʤ ʦʪ ʟʝʤʣʠ ʩʦʩʪʘʚʣʷʝʪ 3,5ï4,0 ʩʤ. 

ɺʦ ʚʨʝʤʷ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʟʘʙʦʣʝʚʘʥʠʡ, ʧʦʞʝʣʪʝʥʠʷ ʣʠʩʪʴʝʚ ʠʣʠ ʫʩʳʭʘʥʠʷ 

ʧʦʙʝʛʦʚ ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ. ʃʠʩʪʴʷ ʪʦʧʦʣʝʡ ʦʩʪʘʚʘʣʠʩʴ ʟʜʦʨʦʚʳʤʠ, ʙʝʟ ʧʨʠʟʥʘʢʦʚ ʙʦʣʝʟʥʝʡ, 

ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʠʭ ʫʩʪʦʡʯʠʚʦʩʪʴ ʚ ʤʝʩʪʥʳʭ ʫʩʣʦʚʠʷʭ. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʩʪʘʙʠʣʴʥʦʛʦ 

ʨʦʩʪʘ ʚʘʞʥʦ ʩʚʦʝʚʨʝʤʝʥʥʦ ʧʨʦʚʦʜʠʪʴ ʚʩʝ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʝ ʤʝʨʦʧʨʠʷʪʠʷ. 

ʅʘʠʙʦʣʝʝ ʫʩʪʦʡʯʠʚʳʤ ʠ ʘʜʘʧʪʠʚʥʳʤ ʩʦʨʪʦʤ ʚ ʫʩʣʦʚʠʷʭ ʨʝʛʠʦʥʘ ʦʢʘʟʘʣʩʷ 

ʛʠʙʨʠʜʥʳʡ ʪʦʧʦʣʴ çʂʘʟʘʭʩʪʘʥè [17]. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʙʳʩʪʨʦʨʘʩʪʫʱʠʝ ʩʦʨʪʘ 
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çʂʘʟʘʭʩʪʘʥè ʠ çʂʘʡʨʘʪè ʭʦʨʦʰʦ ʨʝʘʛʠʨʫʶʪ ʥʘ ʦʨʦʰʝʥʠʝ ʩʪʦʯʥʳʤʠ ʚʦʜʘʤʠ.  
 

   

ʗʩʝʥʴ ʊʦʧʦʣʴ ʊʦʧʦʣʴ ʂʘʟʘʭʩʪʘʥʩʢʠʡ.  

 

ʈʠʩʫʥʦʢ 8 ï ʈʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʜʨʝʚʝʩʥʳʭ ʥʘʩʘʞʜʝʥʠʡ, 13.09.2024 ʛ. 

 

ɺʳʚʦʜʳ. ɻʠʙʨʠʜʥʳʝ ʪʦʧʦʣʷ, ʪʘʢʠʝ ʢʘʢ çʂʘʟʘʭʩʪʘʥè ʠ çʂʘʡʨʘʪè, 

ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ ʚʳʩʦʢʫʶ ʘʜʘʧʪʠʚʥʦʩʪʴ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚ ʫʩʣʦʚʠʷʭ ʥʠʟʦʚʴʷ ʨʝʢʠ 

ʉʳʨʜʘʨʴʠ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʪʦʯʥʳʭ ʚʦʜ ʜʣʷ ʧʦʣʠʚʘ ʧʦʟʚʦʣʠʣʦ ʥʝ ʪʦʣʴʢʦ ʫʣʫʯʰʠʪʴ ʨʦʩʪ ʠ 

ʨʘʟʚʠʪʠʝ ʜʝʨʝʚʴʝʚ, ʥʦ ʠ ʧʨʝʜʣʦʞʠʪʴ ʫʩʪʦʡʯʠʚʦʝ ʨʝʰʝʥʠʝ ʜʣʷ ʨʘʮʠʦʥʘʣʴʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʜʪʚʝʨʞʜʘʶʪ, ʯʪʦ ʚʳʨʘʱʠʚʘʥʠʝ ʛʠʙʨʠʜʥʳʭ ʪʦʧʦʣʝʡ 

ʷʚʣʷʝʪʩʷ ʵʢʦʣʦʛʠʯʝʩʢʠ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ. ʕʪʠ ʜʝʨʝʚʴʷ ʩʧʦʩʦʙʥʳ ʥʝ ʪʦʣʴʢʦ 

ʦʙʦʛʘʱʘʪʴ ʧʦʯʚʫ ʠ ʫʣʫʯʰʘʪʴ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ, ʥʦ ʠ ʦʙʝʩʧʝʯʠʚʘʪʴ ʚʳʩʦʢʠʡ ʚʳʭʦʜ 

ʜʝʣʦʚʦʡ ʜʨʝʚʝʩʠʥʳ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʚ ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʷʭ ʭʦʟʷʡʩʪʚʘ. 

ʆʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʩʪʦʯʥʳʭ ʚʦʜ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʨʝʰʝʥʠʶ ʧʨʦʙʣʝʤʳ ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʜʦʝʤʦʚ, ʧʨʝʜʦʩʪʘʚʣʷʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʨʝʩʫʨʩ ʜʣʷ 

ʦʨʦʰʝʥʠʷ. ʇʨʠ ʵʪʦʤ ʢʘʯʝʩʪʚʦ ʜʨʝʚʝʩʠʥʳ ʠ ʟʜʦʨʦʚʴʝ ʥʘʩʘʞʜʝʥʠʡ ʦʩʪʘʶʪʩʷ ʥʘ ʚʳʩʦʢʦʤ 

ʫʨʦʚʥʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʳʨʘʱʠʚʘʥʠʝ ʛʠʙʨʠʜʥʳʭ ʪʦʧʦʣʝʡ ʚ ʨʝʛʠʦʥʘʭ ʩ ʟʘʩʦʣʝʥʥʳʤʠ 

ʧʦʯʚʘʤʠ ʠ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʜʥʳʤʠ ʨʝʩʫʨʩʘʤʠ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʧʝʨʩʧʝʢʪʠʚʥʳʤ 

ʥʘʧʨʘʚʣʝʥʠʝʤ, ʢʦʪʦʨʦʝ ʦʙʲʝʜʠʥʷʝʪ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʚʳʛʦʜʳ. ʋʩʧʝʰʥʘʷ 

ʨʝʘʣʠʟʘʮʠʷ ʧʦʜʦʙʥʳʭ ʧʨʦʝʢʪʦʚ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʢʨʝʧʣʝʥʠʶ ʫʩʪʦʡʯʠʚʦʛʦ 

ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʠ ʫʣʫʯʰʝʥʠʶ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʚ ʮʝʣʦʤ. 

ɹʣʘʛʦʜʘʨʥʦʩʪʴ: ɼʘʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʝʜʝʥʦ ʚ ʨʘʤʢʘʭ ʇʨʦʛʨʘʤʤʥʦ-ʮʝʣʝʚʦʛʦ 

ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʄʠʥʠʩʪʝʨʩʪʚʘ ʥʘʫʢʠ ʠ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ʥʘ 

2023ï2025 ʛʦʜʳ ʧʦ ʧʨʦʝʢʪʫ BR21882415 çʈʘʟʨʘʙʦʪʢʘ ʪʝʭʥʦʣʦʛʠʠ ʙʝʟʦʧʘʩʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʪʦʯʥʳʭ ʚʦʜ ʜʣʷ ʦʨʦʰʝʥʠʷ ʢʦʨʤʦʚʳʭ ʢʫʣʴʪʫʨ ʠ ʜʨʝʚʝʩʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʚ 

ʫʩʣʦʚʠʷʭ ʜʝʬʠʮʠʪʘ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʚ ʂʳʟʳʣʦʨʜʠʥʩʢʦʡ ʦʙʣʘʩʪʠè. 
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Abstract. In the Kyzylorda region, the problem of water scarcity is becoming more acute, while 

the volume of wastewater continues to increase. This article is devoted to the selection of tree plantations 

for irrigation with wastewater from MSW in the village of Tasboget in Kyzylorda city. Special attention 

is paid to the development of an optimal irrigation regime that ensures high plant productivity and 

minimizes environmental risks. 

The study analyzed the influence of various types of irrigation water, including wastewater, on 

the growth and development of hybrid poplars of the varieties "Kazakhstan" and "Kairat". It has been 

established that the use of wastewater contributes to accelerated growth, improved plant health and the 

formation of a stable root system. The maximum productivity indicators were recorded when using mixed 

wastewater, which demonstrates their potential in saline soils. 

The data obtained emphasize the importance of the rational use of wastewater as a resource for 

irrigation, which simultaneously makes it possible to solve environmental problems and increase the 

efficiency of agriculture and forestry. The results of the study confirm the prospects of growing hybrid 

poplars in the conditions of the lower reaches of the Syrdarya River for sustainable nature management 

and improvement of the ecological situation in the region. 

Keywords:  irrigation regime, tree plantations, wastewater, cultivation technology, water 

resources. 

 

 

 

 ʊɸɿɸʈʊʋ פɸʃɸʉʓ, ʊɸʉɹᴆɻɽʊ ʂɽʅʊɯʅɼɽɻɯ ɹʀʆʃʆɻʀʗʃʓפ ʓɿʓʃʆʈɼɸפ

ʄʆɼʋʃʔɼɯʂ ʉʊɸʅʎʀʗʉʓʅʓר (ɹʊʄʉ) ɸנʓʅɼʓ ʉʋʃɸʈʓʄɽʅ ɸנɸʐ ɽʂʇɽʃɽʈɯʅ 

ᴆʉɯʈʋ ʊɽʍʅʆʃʆɻʀʗʉʓ ɾᴄʅɽ ʉʋɸʈʋ ʈɽɾʀʄɯ 

 

ɸץʳʣʙʘʝʚ פ.ʀ.1, ʪʝʭʥʠʢʘ סʳʣʳʤʜʘʨʳʥʳש ʢʘʥʜʠʜʘʪʳ 

ʐʦʤʘʥʪʘʝʚ ɸ.ɸ.1, ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ סʳʣʳʤʜʘʨʳʥʳש ʜʦʢʪʦʨʳ, ʧʨʦʬʝʩʩʦʨ 

ɼʘʣʜʘʙʘʝʚʘ ɻ.ʊ.1, ʪʝʭʥʠʢʘ סʳʣʳʤʜʘʨʳʥʳש ʢʘʥʜʠʜʘʪʳ 

ɹʫʣʘʥʙʘʝʚʘ ʇ.ʋ.1, PhD, ץʘʫʳʤʜʘʩʪʳʨʳʣסʘʥ ʧʨʦʬʝʩʩʦʨ  

ʐʝʛʝʥʙʘʝʚ ɸ.ʊ.1, ʪʝʭʥʠʢʘ סʳʣʳʤʜʘʨʳʥʳש ʢʘʥʜʠʜʘʪʳ 

ɹʘʡʤʘʭʘʥʦʚ ʆ.ʉ.1, ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ סʳʣʳʤʜʘʨʳʥʳש ʤʘʛʠʩʪʨʽ, ʜʦʢʪʦʨʘʥʪ 

 
1ϧʦʨϨʳʪ ɸʪʘ ʘʪʳʥʜʘϤʳ ϧʳʟʳʣʦʨʜʘ ʫʥʠʚʝʨʩʠʪʝʪʽ, ϧʘʟʘϨʩʪʘʥ  

 

ɸשʜʘʪʧʘ. פʳʟʳʣʦʨʜʘ ʦʙʣʳʩʳ ʘʫʤʘסʳʥʜʘ ʩʫ ʨʝʩʫʨʩʪʘʨʳʥʳש ʪʘʧʰʳʣʳסʳ ʤᴅʩʝʣʝʩʽ ʙʘʨסʘʥ 

ʩʘʡʳʥ ᴇʟʝʢʪʽ ʙʦʣʫʜʘ, ʘʣ ʪײʨʤʳʩʪʳץ ʞᴅʥʝ ᴇʥʜʽʨʽʩʪʽʢ ʘסʳʥʜʳ ʩʫʣʘʨʜʳש ʢᴇʣʝʤʽ ײʣסʘʶʳʥ 

ʞʘʣסʘʩʪʳʨʫʜʘ. ɹײʣ ʤʘץʘʣʘ פʳʟʳʣʦʨʜʘ ץʘʣʘʩʳʥʳש ʊʘʩʙᴇʛʝʪ ʢʝʥʪʽʥʜʝʛʽ ɹʊʄʉ ʘסʳʥʜʳ ʩʫʣʘʨʳʤʝʥ 

ʩʫʘʨʫסʘ ʘʨʥʘʣסʘʥ ʘסʘʰ ᴇʩʽʤʜʽʢʪʝʨʽʥ ʪʘשʜʘʫסʘ ʘʨʥʘʣסʘʥ. ɽʨʝʢʰʝ ʥʘʟʘʨ ʞʦסʘʨʳ ᴇʥʽʤʜʽʣʽʢʪʽ 

 ʪᴅʫʝʢʝʣʜʝʨʜʽ ʙʘʨʳʥʰʘ ʘʟʘʡʪʘʪʳʥ ʩʫʘʨʫ ʨʝʞʠʤʽʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʪʽʥ ʞᴅʥʝ ʵʢʦʣʦʛʠʷʣʳץ

ʦשʪʘʡʣʘʥʜʳʨʫסʘ ʙᴇʣʽʥʜʽ.   
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ɿʝʨʪʪʝʫ ʙʘʨʳʩʳʥʜʘ ᴅʨʪװʨʣʽ ʩʫʘʨʫ ʩʫʣʘʨʳʥʳש, ʩʦʥʳש ʽʰʽʥʜʝ ʘסʳʥʜʳ ʩʫʣʘʨʜʳש, çפʘʟʘץʩʪʘʥè 

ʞᴅʥʝ çפʘʡʨʘʪè ʩײʨʳʧʪʳ ʛʠʙʨʠʜʪʽ ʪʝʨʝʢʪʝʨʜʽש ᴇʩʫʽ ʤʝʥ ʜʘʤʫʳʥʘ ᴅʩʝʨʽ ʪʘʣʜʘʥʜʳ. ɸסʳʥʜʳ ʩʫʣʘʨʜʳ 

ʧʘʡʜʘʣʘʥʫ ᴇʩʽʤʜʽʢʪʝʨʜʽש ʞʝʜʝʣ ᴇʩʫʽʥʝ, ʞʘסʜʘʡʳʥʳש ʞʘץʩʘʨʫʳʥʘ ʞᴅʥʝ ʪᴇʟʽʤʜʽ ʪʘʤʳʨ ʞװʡʝʩʽʥʽש 

 ʳʥʜʳסʘʨʳ ᴇʥʽʤʜʽʣʽʢ ʢᴇʨʩʝʪʢʽʰʪʝʨʽ ʘʨʘʣʘʩ ʘסʞʦ שʪʘʣʜʳ. ɽץʧʘʣ ʝʪʝʪʽʥʽ ʘʥʳץʘʣʳʧʪʘʩʫʳʥʘ ʳץ

ʩʫʣʘʨʜʳ ץʦʣʜʘʥסʘʥ ʢʝʟʜʝ ʙʘʡץʘʣʳʧ, ʦʣʘʨʜʳש ʪײʟʜʘʥסʘʥ ʪʦʧʳʨʘץ ʞʘסʜʘʡʳʥʜʘסʳ ᴅʣʝʫʝʪʽʥ ʜᴅʣʝʣʜʝʜʽ.   

ɸʣʳʥסʘʥ ʜʝʨʝʢʪʝʨ ʘסʳʥʜʳ ʩʫʣʘʨʜʳ ʩʫʘʨʫ ʨʝʩʫʨʩʳ ʨʝʪʽʥʜʝ ײʪʳʤʜʳ ʧʘʡʜʘʣʘʥʫʜʳש 

ʤʘשʳʟʜʳʣʳסʳʥ ʢᴇʨʩʝʪʝʜʽ, ʙײʣ ʵʢʦʣʦʛʠʷʣʳץ ʤᴅʩʝʣʝʣʝʨʜʽ ʰʝʰʫʛʝ ʞᴅʥʝ ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ ʤʝʥ 

ʦʨʤʘʥ ʰʘʨʫʘʰʳʣʳסʳʥʳש ʪʠʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ ʉʳʨʜʘʨʠʷ 

ᴇʟʝʥʽʥʽש ʪᴇʤʝʥʛʽ ʘסʳʩʳʥʜʘ ʛʠʙʨʠʜʪʽ ʪʝʨʝʢʪʝʨʜʽ ᴇʩʽʨʫʜʽש ʪײʨʘץʪʳ ʪʘʙʠסʘʪʪʳ ʧʘʡʜʘʣʘʥʫ ʤʝʥ ᴇשʽʨʜʽש 

ʵʢʦʣʦʛʠʷʣʳץ ʞʘסʜʘʡʳʥ ʞʘץʩʘʨʪʫ װʰʽʥ ʧʝʨʩʧʝʢʪʠʚʘʣʳ ʝʢʝʥʽʥ ʨʘʩʪʘʡʜʳ. 

ʊʨ̔ʝʢ ʩᴇʟʜʝʨ: ʩʫʘʨʫ ʨʝʞʠʤʽ, ʘסʘʰ ʝʢʧʝʣʝʨʽ, ʘסʳʥʜʳ ʩʫʣʘʨ, ᴇשʜʝʫ ʪʝʭʥʦʣʦʛʠʷʩʳ, ʩʫ 

ʨʝʩʫʨʩʪʘʨʳ. 
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ʉʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʘʷ ʦʧʳʪʥʘʷ ʩʪʘʥʮʠʷ ʭʣʦʧʢʦʚʦʜʩʪʚʘ ʠ ʙʘʭʯʝʚʦʜʩʪʚʘ,  

ʧʦʩ. ɸʪʘʢʝʥʪ, ʂʘʟʘʭʩʪʘʥ 
 

ɸʥʥʦʪʘʮʠʷ. ʆʩʥʦʚʥʳʤʠ ʟʘʜʘʯʘʤʠ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʧʨʠʝʤʦʚ 

ʧʦʚʳʰʝʥʠʷ ʧʣʦʜʦʨʦʜʠʷ ʦʨʦʰʘʝʤʳʭ ʩʝʨʦʟʝʤʥʳʭ ʧʦʯʚ, ʥʘ ʦʩʥʦʚʝ ʧʨʠʤʝʥʝʥʠʝ ʦʨʛʘʥʦ- 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ. ʇʨʠ ʵʪʦʤ ʚʘʞʥʳʤ ʚʦʧʨʦʩʦʤ, ʧʦʩʪʘʚʣʝʥʥʳʤ ʥʘ ʠʩʩʣʝʜʦʚʘʥʠʝ, ʙʳʣʦ 

ʠʟʫʯʠʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʧʦʣʥʝʥʠʷ ʧʦʯʚ ʦʨʛʘʥʠʯʝʩʢʠʤ ʚʝʱʝʩʪʚʦʤ ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʜʝʬʠʮʠʪʥʦʛʦ 

ʙʘʣʘʥʩʘ ʛʫʤʫʩʘ. 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʘʥʥʦʛʦ ʤʝʨʦʧʨʠʷʪʠʷ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʪʝʭʥʦʣʦʛʠʠ 

ʚʳʨʘʱʠʚʘʥʠʷ ʥʦʚʦʛʦ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʩʦʨʪʘ ʭʣʦʧʯʘʪʥʠʢʘ ʄʘʢʪʘʘʨʘʣ - 5027, ʥʘ ʬʦʥʝ ʨʝʢʫʣʴʪʠʚʘʮʠʠ 

ʟʝʤʝʣʴ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʦʨʛʘʥʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʡ: ʈʘʟʨʘʙʦʪʢʘ ʧʦʯʚʝʥʥʦ-ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʝʡ ʪʝʭʥʦʣʦʛʠʠ ʚʳʨʘʱʠʚʘʥʠʷ 

ʭʣʦʧʯʘʪʥʠʢʘ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʭ ʦʨʛʘʥʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʤʝʣʠʦʨʘʥʪʦʚ, 

ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʧʨʝʜʦʪʚʨʘʱʝʥʠʠ ʧʨʦʮʝʩʩʦʚ ʜʝʛʨʘʜʘʮʠʠ ʠ ʧʦʚʳʰʝʥʠʶ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ ʚ 

ʫʩʣʦʚʠʷʭ ʧʨʦʛʨʝʩʩʠʨʫʶʱʝʡ ʜʝʛʫʤʠʬʠʢʘʮʠʠ ʧʦʯʚ ʊʫʨʢʝʩʪʘʥʩʢʦʡ ʦʙʣʘʩʪʠ. 

ʈʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪ ʠ ʠʭ ʥʦʚʠʟʥʘ: ʇʨʠʤʝʥʝʥʠʝ ʦʨʛʘʥʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ ʥʘ ʬʦʥʝ 

ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʟʝʤʝʣʴ, ʫʣʫʯʰʘʝʪ ʘʛʨʦʬʠʟʠʯʝʩʢʠʝ ʠ ʘʛʨʦʭʠʤʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʢʦʨʥʝʚʦʡ  ʟʦʥʳ 

ʨʘʩʪʝʥʠʷ, ʩʥʠʞʘʝʪ ʟʘʩʦʣʝʥʠʝ ʧʦʯʚʳ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʚʥʦʤʝʨʥʦʤʫ ʫʚʣʘʞʥʝʥʠʶ ʧʦʯʚʳ, ʘ ʪʘʢʞʝ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʥʘʢʦʧʣʝʥʠʶ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʚ ʧʦʯʚʝ ʠ ʧʨʝʜʦʪʚʨʘʱʝʥʠʶ ʜʝʛʨʘʜʘʮʠʦʥʥʳʭ 

ʧʨʦʮʝʩʩʦʚ ʚ ʧʦʯʚʝ. ɺ ʩʝʨʦʟʝʤʥʳʭ ʧʦʯʚʘʭ,  ʧʨʠʤʝʥʝʥʠʝ ʦʨʛʘʥʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ ʥʘ ʬʦʥʝ 

ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʟʝʤʝʣʴ, ʧʨʠʚʦʜʠʪ ʢ ʧʦʚʳʰʝʥʠʶ ʩʦʜʝʨʞʘʥʠʝ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʧʦʯʚʳ.  

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʨʦʮʝʩʩ ʛʫʤʫʩʦʦʙʨʘʟʦʚʘʥʠʷ ʚ ʧʦʯʚʝ ʧʨʦʪʝʢʘʣ ʠʥʪʝʥʩʠʚʥʦ, 

ʦʥʦ ʦʙʥʘʨʫʞʝʥʦ ʚ ʥʘʯʘʣʝ ʚʝʛʝʪʘʮʠʠ, ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʙʠʦʤʝʣʠʦʨʘʥʪʘ ʧʦʜ ʦʩʥʦʚʥʫʶ ʦʙʨʘʙʦʪʢʫ ʚ 

ʥʦʨʤʝ 3,5 ʪʦʥʥ/ʛʘ ʠ ʧʨʠ ʯʠʟʝʣʝʚʘʥʠʠ ʚʝʩʥʦʡ ʚ ʥʦʨʤʝ 0,5 ʪʦʥʥ/ʛʘ,  ʯʪʦ  ʥʘʠʙʦʣʴʰʝʝ ʩʦʜʝʨʞʘʥʠʝ 

ʛʫʤʫʩʘ, ʚ ʩʣʦʝ 0-20 ʩʤ ʜʦʭʦʜʠʣʦ ʜʦ 0,825%. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʭʣʦʧʯʘʪʥʠʢ, ʩʝʨʦʟʝʤʥʘʷ ʧʦʯʚʘ, ʨʝʢʫʣʴʪʠʚʘʮʠʷ ʟʝʤʝʣʴ, ʤʝʣʠʦʨʘʥʪʳ, 

ʦʨʛʘʥʠʯʝʩʢʦʝ ʚʝʱʝʩʪʚʦ ʧʦʯʚʳ. 

 

ɺʚʝʜʝʥʠʝ. ʆʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʠʯʠʥ ʩʥʠʞʝʥʠʷ ʫʨʦʞʘʡʥʦʩʪʠ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʷʚʣʷʝʪʩʷ ʟʘʩʦʣʝʥʠʝ ʧʦʯʚʳ. 

ʆʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ ʟʘʩʦʣʝʥʠʷ ʧʦʯʚ ʷʚʣʷʝʪʩʷ ʚʳʩʦʢʘʷ ʤʠʥʝʨʘʣʠʟʘʮʠʷ ʥʘʪʨʠʝʚʳʤʠ 

ʩʦʣʷʤʠ ʙʣʠʟʢʠʭ ʢ ʧʦʚʝʨʭʥʦʩʪʠ ʛʨʫʥʪʦʚʳʭ ʚʦʜ. ʆʩʦʙʝʥʥʦ ʚʪʦʨʠʯʥʦʝ ʟʘʩʦʣʝʥʠʝ ʠ 
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ʥʘʢʦʧʣʝʥʠʝ ʩʦʣʠ ʚ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʩʣʦʷʭ ʧʨʦʠʩʭʦʜʠʪ ʚ ʫʩʣʦʚʠʷʭ ʟʘʩʫʰʣʠʚʳʭ 

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʟʦʥ ʧʨʠ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ ʠʩʧʘʨʝʥʠʷ ʚʣʘʛʠ. 

ʇʦʵʪʦʤʫ ʥʘ ʬʦʥʝ ʨʘʩʪʫʱʝʛʦ ʜʝʛʨʘʜʘʮʠʦʥʥʳʭ ʠ ʵʨʦʟʠʦʥʥʳʭ ʧʦʯʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ 

ʩʝʨʦʟʝʤʥʦʡ ʧʦʯʚʝ, ʥʝʦʙʭʦʜʠʤʦ ʜʘʣʴʥʝʡʰʝʝ ʚʥʝʜʨʝʥʠʝ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ ʧʦʯʚʦ,-

ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʠʭ ʠʥʥʦʚʘʮʠʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʦʨʛʘʥʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʤʝʣʠʦʨʘʥʪʦʚ. 

ʉʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ ʨʘʟʨʘʙʦʪʢʠ ʠ ʚʥʝʜʨʝʥʠʷ ʧʦʯʚʦ,-

ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʚʳʩʦʢʠʝ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʨʝʟʫʣʴʪʘʪʳ.  

ʇʦʵʪʦʤʫ, ʚ ʫʩʣʦʚʠʷʭ ʧʨʦʛʨʝʩʩʠʨʫʶʱʝʛʦ ʜʝʛʫʤʠʬʠʢʘʮʠʠ ʠ ʩ ʧʨʦʙʣʝʤʘʤʠ 

ʧʦʜʚʝʨʞʝʥʥʳʭ ʚʪʦʨʠʯʥʦʤʫ ʟʘʩʦʣʝʥʠʶ ʧʦʯʚ, ʦʜʥʠʤ ʠʟ ʧʫʪʝʡ ʧʦ ʧʨʝʜʦʪʚʨʘʱʝʥʠʶ 

ʟʘʩʦʣʝʥʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʧʦʚʳʰʝʥʠʷ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʊʫʨʢʝʩʪʘʥʩʢʦʡ 

ʦʙʣʘʩʪʠ, ʦʩʪʨʦ ʪʨʝʙʫʶʪ ʥʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʧʦʯʚʝʥʥʦ-

ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʝʡ ʪʝʭʥʦʣʦʛʠʠ ʚʳʨʘʱʠʚʘʥʠʷ ʭʣʦʧʯʘʪʥʠʢʘ ʥʘ ʦʩʥʦʚʝ ʵʬʬʝʢʪʠʚʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʭ ʦʨʛʘʥʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʤʝʣʠʦʨʘʥʪʦʚ ʥʦʚʦʛʦ 

ʧʦʢʦʣʝʥʠʷ. 

ɺ ʅʘʮʠʦʥʘʣʴʥʦʤ ʧʨʦʝʢʪʝ ʧʦ ʨʘʟʚʠʪʠʶ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʈʝʩʧʫʙʣʠʢʠ 

ʂʘʟʘʭʩʪʘʥ ʥʘ 2021 - 2025 ʛʦʜʳ, ʫʢʘʟʘʥʦ, ʯʪʦ ʨʘʟʨʘʙʦʪʘʪʴ ʥʦʚʳʭ ʬʦʨʤ ʚʦʚʣʝʯʝʥʠʷ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʟʝʤʝʣʴ ʚ ʦʙʦʨʦʪ [1]. ʅʘʰʘ ʥʘʫʯʥʘʷ ʨʘʙʦʪʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʠ ʠ ʧʦʚʳʰʝʥʠʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʪʘʢʠʭ ʤʘʣʦʦʙʝʩʧʝʯʝʥʥʳʭ ʟʝʤʝʣʴ, ʘ ʪʘʢʞʝ ʚ 

ʫʚʝʣʠʯʝʥʠʠ ʧʦʩʝʚʥʳʭ ʧʣʦʱʘʜʝʡ ʜʣʷ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ. 

ɺ ʇʦʩʣʘʥʠʷʭ ʇʨʝʟʠʜʝʥʪʘ ʩʪʨʘʥʳ ʂʘʩʳʤ-ɾʦʤʘʨʪʘ ʊʦʢʘʝʚʘ, ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ 

ʦʙʨʘʱʝʥʦ ʥʘ ʨʘʟʚʠʪʠʝ ɸʇʂ: çʉʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ ï ʥʘʰ ʦʩʥʦʚʥʦʡ ʨʝʩʫʨʩ, ʥʦ ʦʥ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʘʣʝʢʦ ʥʝ ʚ ʧʦʣʥʦʡ ʤʝʨʝ. ʅʘʰʘ ʟʘʜʘʯʘ ï ʦʙʝʩʧʝʯʠʪʴ ʵʬʬʝʢʪʠʚʥʦʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʟʝʤʣʠ.  ʅʫʞʥʦ ʦʙʝʩʧʝʯʠʪʴ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʜʘʥʥʦʡ 

ʩʬʝʨʳ, ʘ ʪʘʢʞʝ ʨʘʟʨʘʙʦʪʘʪʴ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʩʪʠʤʫʣʳ ʜʣʷ ʚʥʝʜʨʝʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʠ ʠʥʥʦʚʘʮʠʡ ʠ ʦʩʦʙʦ ʦʪʤʝʯʘʝʪʩʷ, ʯʪʦ ʦʜʥʦʡ ʠʟ ʢʣʶʯʝʚʳʭ ʦʩʪʘʝʪʩʷ ʧʨʦʙʣʝʤʘ 

ʨʘʟʚʠʪʠʷ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ. ʉʦʩʪʦʷʥʠʝ ʦʪʨʘʩʣʠ ʥʘʧʨʷʤʫʶ ʚʣʠʷʝʪ ʥʘ 

ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʫʶ ʙʝʟʦʧʘʩʥʦʩʪʴ ʩʪʨʘʥʳ. ʇʨʝʟʠʜʝʥʪ ʦʩʦʙʦ ʧʦʜʯʝʨʢʥʫʣ, ʯʪʦ ʦʪʨʘʩʣʴ ʦʩʪʨʦ 

ʥʫʞʜʘʝʪʩʷ ʚ ʧʝʨʝʜʦʚʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝʰʝʥʠʷʭ [2-4]. 

ʇʦʵʪʦʤʫ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʟʘʜʘʯ, ʤʳ ʜʦʣʞʥʳ ʦʩʫʱʝʩʪʚʠʪʴ 

ʧʨʦʛʨʘʤʤʫ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʧʦʯʚʝʥʥʦ-ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʝʡ ʩʠʩʪʝʤʳ ʚʳʨʘʱʠʚʘʥʠʷ 

ʭʣʦʧʯʘʪʥʠʢʘ ʥʘ ʦʩʥʦʚʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʭ ʦʨʛʘʥʦ-

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʤʝʣʠʦʨʘʥʪʦʚ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ, ʩʧʦʩʦʙʩʪʚʫʶʱʝʝ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ 

ʧʨʦʮʝʩʩʦʚ ʜʝʛʨʘʜʘʮʠʠ ʧʦʯʚʳ, ʦʧʪʠʤʠʟʘʮʠʷ ʨʝʥʪʘʙʝʣʴʥʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʠ 

ʦʙʝʩʧʝʯʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʫʩʣʦʚʠʷʭ ʧʨʦʛʨʝʩʩʠʨʫʶʱʝʛʦ ʜʝʛʫʤʠʬʠʢʘʮʠʠ 

ʧʦʯʚ ʊʫʨʢʝʩʪʘʥʩʢʦʡ ʦʙʣʘʩʪʠ 

ʈʘʮʠʦʥʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʟʝʤʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʚ ʫʩʣʦʚʠʷʭ ʧʨʦʛʨʝʩʩʠʨʫʶʱʝʛʦ 

ʜʝʛʨʘʜʘʮʠʠ ʧʦʯʚ ʊʫʨʢʝʩʪʘʥʩʢʦʡ ʦʙʣʘʩʪʠ, ʦʩʪʨʦ ʪʨʝʙʫʝʪ ʥʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʧʦʯʚʝʥʥʦ-ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʝʡ ʪʝʭʥʦʣʦʛʠʠ ʚʳʨʘʱʠʚʘʥʠʷ 

ʭʣʦʧʯʘʪʥʠʢʘ ʥʘ ʦʩʥʦʚʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʭ ʦʨʛʘʥʦ-

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʤʝʣʠʦʨʘʥʪʦʚ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ, ʩʧʦʩʦʙʩʪʚʫʶʱʝʝ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ 

ʧʨʦʮʝʩʩʦʚ ʜʝʛʨʘʜʘʮʠʠ ʧʦʯʚʳ ʠ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʪʱʘʪʝʣʴʥʳʝ ʥʘʫʯʥʦ-ʦʙʦʩʥʦʚʘʥʥʦʡ 

ʨʘʟʨʘʙʦʪʢʠ. 

 ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʟʘʩʦʣʝʥʠʝ ʧʦʯʚ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʦ ʚʦ ʚʩʝʭ ʧʦʯʚʝʥʥʳʭ 

ʫʩʣʦʚʠʷʭ ʠ ʦʢʘʟʳʚʘʝʪ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʚʩʝʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʢʫʣʴʪʫʨ. ʉʪʨʝʩʩ ʦʪ ʟʘʩʦʣʝʥʠʷ/ʩʦʜʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʩʝʨʴʝʟʥʦʡ ʧʨʦʙʣʝʤʦʡ, ʢʦʪʦʨʘʷ 

ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʙʦʣʝʝ ʯʝʤ ʚ 100 ʩʪʨʘʥʘʭ, ʫʛʨʦʞʘʷ ʟʜʦʨʦʚʴʶ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʤʫ ʧʨʦʠʟʚʦʜʩʪʚʫ ʠ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʇʨʦʙʣʝʤʘ 

ʫʩʫʛʫʙʣʷʝʪʩʷ ʙʳʩʪʨʳʤ ʨʦʩʪʦʤ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ. ɿʘʩʦʣʝʥʠʝ ʧʦʯʚʳ 

ʧʨʦʠʩʭʦʜʠʪ ʠʟ-ʟʘ ʥʘʢʦʧʣʝʥʠʷ ʨʘʩʪʚʦʨʠʤʳʭ ʩʦʣʝʡ ʚ ʨʠʟʦʩʬʝʨʝ.  ʇʦʪʝʨʠ ʚʦʜʳ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʵʚʘʧʦʪʨʘʥʩʧʠʨʘʮʠʠ ʚ ʪʨʝʙʦʚʘʪʝʣʴʥʳʭ ʢ ʚʦʜʝ ʘʛʨʦʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʳʭ ʩʠʩʪʝʤʘʭ, ʦʩʦʙʝʥʥʦ 
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ʚ ʫʩʣʦʚʠʷʭ ʞʘʨʢʦʡ ʠ ʩʫʭʦʡ ʩʨʝʜʳ, ʫʚʝʣʠʯʠʚʘʶʪ ʩʪʝʧʝʥʴ ʟʘʩʦʣʝʥʠʷ ʧʦʯʚʳ. ɿʘʩʦʣʝʥʥʳʡ 

ʩʪʨʝʩʩ ʦʪʨʠʮʘʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʬʠʟʠʢʦ-ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʧʦʯʚʳ, ʘ ʩʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʥʘ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ. ʈʘʩʪʝʥʠʷ, ʚʳʨʘʱʝʥʥʳʝ ʥʘ ʟʘʩʦʣʝʥʥʳʭ 

ʧʦʯʚʘʭ, ʠʩʧʳʪʳʚʘʶʪ ʜʝʬʠʮʠʪ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ, ʧʦʵʪʦʤʫ ʧʦʣʝʚʦʜʳ ʜʦʙʘʚʣʷʶʪ ʙʦʣʴʰʝ 

ʫʜʦʙʨʝʥʠʡ, ʫʚʝʣʠʯʠʚʘʷ ʟʘʛʨʷʟʥʝʥʠʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʩʝʙʝʩʪʦʠʤʦʩʪʴ  

ʧʨʦʠʟʚʦʜʩʪʚʘ. ɼʝʬʠʮʠʪ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʷʚʣʷʝʪʩʷ ʧʦʙʦʯʥʳʤ ʵʬʬʝʢʪʦʤ ʟʘʩʦʣʝʥʠʷ 

ʧʦʯʚʳ ʠ ʤʦʞʝʪ ʙʳʪʴ ʨʝʟʫʣʴʪʘʪʦʤ ʦʱʝʣʘʯʠʚʘʥʠʷ ʧʦʯʚʳ ʠ ʢʦʥʢʫʨʝʥʮʠʠ ʠʦʥʦʚ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʟʘʩʦʣʝʥʠʝ ʧʦʯʚʳ ʚʣʠʷʝʪ ʥʘ ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʧʦʯʚʳ ʠ 

ʫʨʦʞʘʡʥʦʩʪʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ [5-10]. 

ʆʨʛʘʥʠʯʝʩʢʠʝ ʜʦʙʘʚʢʠ ʩʥʠʞʘʶʪ ʩʦʜʝʨʞʘʥʠʝ ʩʦʣʝʡ ʚ ʧʦʯʚʝ ʠ ʫʣʫʯʰʘʶʪ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʨʘʩʪʝʥʠʷʤʠ ʠ ʩʥʠʞʘʶʪ ʧʦʪʝʨʠ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ 

ʟʘ ʩʯʝʪ ʫʣʫʯʰʝʥʠʷ ʫʜʝʨʞʘʥʠʷ ʚʣʘʛʠ ʚ ʧʦʯʚʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʨʛʘʥʠʯʝʩʢʠʝ ʤʝʣʠʦʨʘʥʪʳ ʠʟ 

ʢʦʤʧʦʩʪʘ ʧʦʣʦʞʠʪʝʣʴʥʦ ʧʦʚʳʰʘʶʪ ʫʨʦʞʘʡʥʦʩʪʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ [11,12].  

ʇʨʝʜʦʩʪʘʚʣʝʥʠʝ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ ʠʣʠ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʧʦʣʫʯʝʥʠʷ 

ʜʦʩʪʫʧʥʦʛʦ ʧʦ ʮʝʥʝ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʛʦ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʫʜʦʙʨʝʥʠʷ ʠʤʝʝʪ ʚʘʞʥʦʝ 

ʟʥʘʯʝʥʠʝ ʜʣʷ ʫʩʪʦʡʯʠʚʦʛʦ ʚʝʜʝʥʠʷ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ.  ʉ ʵʪʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʙʠʦʛʫʤʫʩʦʦʙʨʘʟʦʚʘʥʠʝ ʙʳʣʦ ʧʨʠʟʥʘʥʦ ʵʢʦʣʦʛʠʯʝʩʢʠ ʚʳʛʦʜʥʳʤ ʤʝʪʦʜʦʤ ʧʨʝʚʨʘʱʝʥʠʷ 

ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʪʭʦʜʦʚ ʚ ʚʳʩʦʢʦʮʝʥʥʳʡ ʦʨʛʘʥʠʯʝʩʢʠʡ ʥʘʚʦʟ.  ɼʦʞʜʝʚʳʝ ʯʝʨʚʠ 

ʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ ʤʦʛʫʪ ʣʫʯʰʝ ʨʘʟʚʠʚʘʪʴʩʷ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʪʴ ʚ ʘʵʨʦʙʥʦʡ ʠ 

ʤʝʟʦʬʠʣʴʥʦʡ ʩʨʝʜʘʭ.  ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʠʦʛʫʤʫʩʦʦʙʨʘʟʦʚʘʥʠʝ ʤʦʞʝʪ ʫʩʢʦʨʠʪʴ 

ʨʘʩʱʝʧʣʝʥʠʝ ʤʘʪʝʨʠʘʣʦʚ, ʙʦʛʘʪʳʭ ʣʠʛʥʦʮʝʣʣʶʣʦʟʦʡ. ɼʦʞʜʝʚʦʡ ʯʝʨʚʴ ʚʳʨʘʙʘʪʳʚʘʝʪ ʩʣʠʟʴ 

ʠ ʬʝʨʤʝʥʪʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʦʤʦʯʴ ʧʨʦʮʝʩʩʫ ʙʠʦʛʫʤʫʩʘ ʙʳʩʪʨʝʝ ʨʘʩʱʝʧʣʷʪʴ 

ʮʝʣʣʶʣʦʟʫ. ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʙʠʦʛʫʤʫʩ (ɺʂ) ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʜʣʷ 

ʜʦʣʛʦʚʨʝʤʝʥʥʦʛʦ ʫʣʫʯʰʝʥʠʷ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚʳ ʠ ʟʜʦʨʦʚʴʷ ʧʫʪʝʤ ʦʙʝʩʧʝʯʝʥʠʷ 

ʙʠʦʭʠʤʠʯʝʩʢʦʛʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ [13,14].  

ʇʦʵʪʦʤʫ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚʳ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʚ ʜʦʣʛʦʩʨʦʯʥʦʡ ʧʝʨʩʧʝʢʪʠʚʝ ʜʣʷ 

ʚʦʩʧʦʣʥʝʥʠʷ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʫʛʣʝʨʦʜʘ ʜʦʙʘʚʣʷʶʪ ʦʨʛʘʥʠʯʝʩʢʠʝ ʫʜʦʙʨʝʥʠʷ, ʪʘʢʠʝ ʢʘʢ 

ʦʙʦʛʘʱʝʥʥʳʡ VC. ʕʪʦ ʫʚʝʣʠʯʠʚʘʝʪ ʩʦʜʝʨʞʘʥʠʝ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʫʛʣʝʨʦʜʘ ʚ ʧʦʯʚʝ ʠ 

ʫʣʫʯʰʘʝʪ ʩʦʩʪʦʷʥʠʝ ʟʜʦʨʦʚʴʷ ʠ ʧʣʦʜʦʨʦʜʠʝ ʣʘʪʝʨʠʪʥʦʡ ʧʦʯʚʳ [15,16]. 

ɼʣʠʪʝʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʯʚ ʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ ʩʪʘʣʦ ʦʜʥʦʡ 

ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʠʯʠʥ ʜʝʛʨʘʜʘʮʠʠ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ. ʅʘ ʟʥʘʯʠʪʝʣʴʥʦʡ ʪʝʨʨʠʪʦʨʠʠ 

ʧʨʦʪʝʢʘʶʪ ʧʨʦʮʝʩʩʳ ʵʨʦʟʠʠ ʧʦʯʚ, ʫʭʫʜʰʝʥʠʝ ʠʭ ʬʠʟʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʬʦʨʤʠʨʫʝʪʩʷ 

ʜʠʩʙʘʣʘʥʩ ʵʣʝʤʝʥʪʦʚ ʤʠʥʝʨʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ ʠ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ [17]. 

ʇʨʠ ʦʮʝʥʢʝ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʨʦʣʠ ʛʫʤʫʩʘ ʧʦʜʯʝʨʢʠʚʘʶʪ ʝʛʦ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʟʥʘʯʝʥʠʝ 

ʚ ʩʚʷʟʠ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʘʛʨʦʥʦʤʠʯʝʩʢʠ ʮʝʥʥʦʡ ʩʪʨʫʢʪʫʨʳ, ʢʦʪʦʨʘʷ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ 

ʩʦʟʜʘʝʪ ʜʣʷ ʨʘʩʪʝʥʠʡ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʚʦʜʥʦ-ʚʦʟʜʫʰʥʳʝ ʩʚʦʡʩʪʚʘ. ɻʣʘʚʥʫʶ 

ʩʪʨʫʢʪʫʨʦʦʙʨʘʟʫʶʱʫʶ ʨʦʣʴ ʚʳʧʦʣʥʷʶʪ ʛʫʤʘʪʳ ʢʘʣʴʮʠʷ ʠ ʞʝʣʝʟʘ. ʕʪʦ ʦʯʝʥʴ 

ʚʦʜʦʫʩʪʦʡʯʠʚʳʝ ʩʪʨʫʢʪʫʨʦʦʙʨʘʟʦʚʘʪʝʣʠ ʩ ʚʳʩʦʢʠʤʠ ʢʣʝʶʱʠʤʠ ʩʚʦʡʩʪʚʘʤʠ. ʆʥʠ 

ʦʙʝʩʧʝʯʠʚʘʶʪ ʬʦʨʤʠʨʦʚʘʥʠʝ ʚ ʧʦʯʚʘʭ ʟʝʨʥʠʩʪʦʡ ʠ ʧʦʨʠʩʪʦʡ ʩʪʨʫʢʪʫʨʳ, ʫʩʪʦʡʯʠʚʦʡ ʢ 

ʨʘʟʨʫʰʘʶʱʝʤʫ ʜʝʡʩʪʚʠʶ ʚʦʜʳ. ʇʦʵʪʦʤʫ, ʧʨʠ ʦʮʝʥʢʝ ʛʫʤʫʩʘ ʧʦʯʚ, ʦʮʝʥʠʚʘʶʪʩʷ ʩʨʘʟʫ 

ʤʥʦʛʠʝ ʧʦʯʚʝʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ [18-24]. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ʇʨʦʚʝʜʝʥʳ ʥʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʠʟʫʯʝʥʠʶ 

ʤʝʣʠʦʨʘʪʠʚʥʦʡ ʨʦʣʠ ʧʦʯʚʝʥʥʦ-ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʦʨʛʘʥʦ-

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʤʝʣʠʦʨʘʥʪʦʚ ʠ ʚʳʷʚʣʝʥʠʶ ʜʠʥʘʤʠʢʠ ʠʟʤʝʥʝʥʠʷ ʘʛʨʦʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ 

ʧʦʯʚ. 

ʇʦʣʝʚʳʝ ʦʧʳʪʳ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʝʜʝʥʳ ʦʙʱʝʧʨʠʥʷʪʳʤʠ 

ʢʣʘʩʩʠʯʝʩʢʠʤʠ ʧʨʠʝʤʘʤʠ: ʵʢʩʧʝʨʠʤʝʥʪʦʤ ʠ ʥʘʙʣʶʜʝʥʠʝʤ. ɺʳʜʝʨʞʘʥʳ ʚʩʝ ʤʝʪʦʜʠʯʝʩʢʠʝ 

ʪʨʝʙʦʚʘʥʠʷ, ʧʨʝʜʲʷʚʣʷʝʤʳʝ ʢ ʤʝʪʦʜʠʢʝ ʟʘʢʣʘʜʢʠ ʧʦʣʝʚʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʧʦ ʤʝʪʦʜʠʢʝ 

ʉʦʶʟ ʅʀʍʀ, ʧʨʠʥʷʪʦʡ ʚ ʫʩʣʦʚʠʷʭ ʦʨʦʰʝʥʠʷ ʜʣʷ ʧʦʣʝʚʳʭ ʠ ʚʝʛʝʪʘʮʠʦʥʥʳʭ ʦʧʳʪʦʚ ʩ 
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ʭʣʦʧʯʘʪʥʠʢʦʤ [25]. 

ʉʦʜʝʨʞʘʥʠʝ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʚ ʧʦʯʚʝ, ʦʧʨʝʜʝʣʷʣʠ ʚ ʥʘʯʘʣʝ ʠ ʚ ʢʦʥʮʝ 

ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʚ ʛʣʫʙʦʢʠʭ ʩʣʦʷʭ ʧʦʯʚʳ 0-20, 20-40 ʠ 40-60 ʩʤ. ʆʧʨʝʜʝʣʝʥʠʝ 

ʛʫʤʫʩʘ ʧʦʯʚʳ ʧʨʦʚʝʜʝʥʦ ʧʦ ʤʝʪʦʜʫ ʊʶʨʠʥʘ. ʄʝʪʦʜ ʦʩʥʦʚʘʥ ʥʘ ʦʢʠʩʣʝʥʠʠ ʦʨʛʘʥʠʯʝʩʢʦʛʦ 

ʚʝʱʝʩʪʚʘ ʧʦʯʚʳ ʭʨʦʤʦʚʦʡ ʢʠʩʣʦʪʦʡ ʜʦ ʦʙʨʘʟʦʚʘʥʠʷ ʫʛʣʝʢʠʩʣʦʪʳ.  

ɺ ʦʧʳʪʝ ʠʟʫʯʘʣʠʩʴ  ʩʣʝʜʫʶʱʠʝ ʚʘʨʠʘʥʪʳ: 

1)  ʊʨʘʜʠʮʠʦʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ (ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ ʦʨʛʘʥʦ-ʙʠʦʣʦʛ. ʫʜʦʙʨʝʥʠʡ). 

2) ʌʦʥ ï ʈʝʢʫʣʴʪʠʚʘʮʠʷ ʟʝʤʝʣʴ. ʇʨʠʤʝʥʝʥʠʝ ʙʠʦʤʝʣʠʦʨʘʥʪʘ  2,5/1,5 ʪ/ʛʘ  ʠ  

ʙʠʦʫʜʦʙʨʝʥʠʷ.  

3) ʌʦʥ ï ʈʝʢʫʣʴʪʠʚʘʮʠʷ ʟʝʤʝʣʴ. ʇʨʠʤʝʥʝʥʠʝ ʙʠʦʤʝʣʠʦʨʘʥʪʘ  3,0/1,0  ʪ/ʛʘ ʠ 

ʙʠʦʫʜʦʙʨʝʥʠʷ.  

4) ʌʦʥ ï ʈʝʢʫʣʴʪʠʚʘʮʠʷ ʟʝʤʝʣʴ. ʇʨʠʤʝʥʝʥʠʝ ʙʠʦʤʝʣʠʦʨʘʥʪʘ  3,5/0,5  ʪ/ʛʘ ʠ 

ʙʠʦʫʜʦʙʨʝʥʠʷ 

ʆʙʱʘʷ ʧʣʦʱʘʜʴ ʦʧʳʪʘ 2304 ʤ2.  ʈʘʟʤʝʨ ʜʝʣʷʥʦʢ 7,2 ʤ (ʰʠʨʠʥʘ) ʭ 20 ʤ (ʜʣʠʥʘ) = 

144 ʤ2.  144 ʤ2 ʭ 4 ʚʘʨʠʘʥʪʦʚ = 576 ʤ2.   576 ʤ2 ʭ 4 ʧʦʚʪʦʨʥʦʩʪʠ = 2304 ʤ2. ʉʦʨʪ 

ʭʣʦʧʯʘʪʥʠʢʘ, ʦʪʝʯʝʩʪʚʝʥʥʳʡ ʄʘʢʪʘʘʨʘʣ- 5027. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʷ. ʆʨʛʘʥʠʯʝʩʢʦʝ ʚʝʱʝʩʪʚʦ ʧʦʯʚʳ - ʩʦʚʦʢʫʧʥʦʩʪʴ 

ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʚʠʜʝ ʛʫʤʫʩʘ, ʦʩʪʘʪʢʦʚ ʞʠʚʦʪʥʳʭ ʠ ʨʘʩʪʝʥʠʡ ʚ 

ʧʦʯʚʝ, ʧʨʝʜʩʪʘʚʣʷʶʱʘʷ ʢʦʤʧʣʝʢʩ ʩʣʦʞʥʳʭ ʭʠʤʠʯʝʩʢʠʭ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʙʠʦʛʝʥʥʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ɿʘʧʘʩ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʧʦʯʚʳ ʷʚʣʷʝʪʩʷ ʢʣʶʯʝʚʳʤ ʧʦʢʘʟʘʪʝʣʝʤ 

ʧʣʦʜʦʨʦʜʠʷ. ʆʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʟʘʜʘʯ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʣʘʩʴ ʨʘʟʨʘʙʦʪʢʘ ʧʨʠʝʤʦʚ 

ʧʦʚʳʰʝʥʠʷ ʧʣʦʜʦʨʦʜʠʷ ʦʨʦʰʘʝʤʳʭ ʩʝʨʦʟʝʤʥʳʭ ʧʦʯʚ, ʥʘ ʦʩʥʦʚʝ ʧʨʠʤʝʥʝʥʠʝ ʦʨʛʘʥʦ- 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ. ʇʨʠ ʵʪʦʤ ʚʘʞʥʳʤ ʚʦʧʨʦʩʦʤ, ʧʦʩʪʘʚʣʝʥʥʳʤ ʥʘ ʠʩʩʣʝʜʦʚʘʥʠʝ, 

ʙʳʣʦ ʠʟʫʯʠʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʧʦʣʥʝʥʠʷ ʧʦʯʚ ʦʨʛʘʥʠʯʝʩʢʠʤ ʚʝʱʝʩʪʚʦʤ ʠ ʦʙʝʩʧʝʯʝʥʠʷ 

ʙʝʟʜʝʬʠʮʠʪʥʦʛʦ ʙʘʣʘʥʩʘ ʛʫʤʫʩʘ. 

ʇʦ ʟʘʧʘʩʘʤ ʛʫʤʫʩʘ, ʩʨʝʜʠ ʦʩʥʦʚʥʳʭ ʧʦʯʚʝʥʥʳʭ ʪʠʧʦʚ ʩʝʨʦʟʝʤʳ ʟʘʥʠʤʘʶʪ ʦʜʥʦ ʠʟ 

ʧʦʩʣʝʜʥʠʭ ʤʝʩʪ, ʘ ʩʨʝʜʠ ʧʦʜʪʠʧʦʚ ʧʦʯʚ ʩʝʨʦʟʝʤʥʦʡ ʟʦʥʳ ʩʚʝʪʣʳʝ ʩʝʨʦʟʝʤʳ ʦʪʣʠʯʘʶʪʩʷ 

ʥʘʠʤʝʥʴʰʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʛʫʤʫʩʘ ʠ ʘʟʦʪʘ. ʂ ʦʨʛʘʥʠʯʝʩʢʠʤ ʫʜʦʙʨʝʥʠʷʤ ʦʪʥʦʩʷʪ ʥʘʚʦʟ, 

ʙʠʦʛʫʤʫʩ, ʥʘʚʦʟʥʫʶ ʞʠʞʫ, ʧʪʠʯʠʡ ʧʦʤʝʪ, ʨʘʟʣʠʯʥʳʝ ʨʘʩʪʠʪʝʣʴʥʳʝ ʢʦʤʧʦʩʪʳ, ʩʘʧʨʦʧʝʣʴ, 

ʟʝʣʝʥʦʝ ʫʜʦʙʨʝʥʠʝ (ʩʠʜʝʨʘʪʳ). ʆʥʠ ʩʦʜʝʨʞʘʪ ʚʘʞʥʝʡʰʠʝ ʵʣʝʤʝʥʪʳ ʧʠʪʘʥʠʷ, ʚ ʦʩʥʦʚʥʦʤ ʚ 

ʦʨʛʘʥʠʯʝʩʢʦʡ ʬʦʨʤʝ, ʠ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. ʅʘʚʦʟ ʠ ʙʠʦʛʫʤʫʩ 

ʧʦʚʳʰʘʝʪ ʫʨʦʞʘʡʥʦʩʪʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʥʝ ʪʦʣʴʢʦ ʚ ʛʦʜ ʚʥʝʩʝʥʠʷ, ʥʦ 

ʠ ʦʢʘʟʳʚʘʝʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʧʦʩʣʝʜʝʡʩʪʚʠʝ. 

ɻʫʤʫʩ ï ʵʪʦ "ʭʣʝʙ ʜʣʷ ʨʘʩʪʝʥʠʡ". ɺ ʥʸʤ ʩʦʩʨʝʜʦʪʦʯʝʥʦ 98% ʟʘʧʘʩʦʚ ʧʦʯʚʝʥʥʦʛʦ 

ʘʟʦʪʘ, 60% ʬʦʩʬʦʨʘ, 80% ʢʘʣʠʷ ʠ ʩʦʜʝʨʞʘʪʩʷ ʚʩʝ ʜʨʫʛʠʝ ʤʠʥʝʨʘʣʴʥʳʝ ʵʣʝʤʝʥʪʳ ʧʠʪʘʥʠʷ 

ʨʘʩʪʝʥʠʡ ʚ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʤ ʩʦʩʪʦʷʥʠʠ, ʧʦ ʧʨʠʨʦʜʥʦʡ ʪʝʭʥʦʣʦʛʠʠ. ɺ ʠʥʝʨʪʥʦʤ ʛʫʤʫʩʝ 

ʧʘʭʦʪʥʦʛʦ ʩʣʦʷ ʟʘʢʣʶʯʝʥʦ ʜʦ 87,5% ʵʥʝʨʛʠʠ.  

ɻʫʤʫʩ ʥʝ ʪʦʣʴʢʦ ʫʯʘʩʪʚʫʝʪ ʚ ʩʥʘʙʞʝʥʠʠ ʨʘʩʪʝʥʠʡ ʘʟʦʪʦʤ, ʬʦʩʬʦʨʦʤ, ʢʘʣʠʝʤ ʠ 

ʜʨʫʛʠʤʠ ʚʘʞʥʳʤʠ ʤʘʢʨʦ- ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʘʤʠ ʧʠʪʘʥʠʷ. ʅʝʦʩʧʦʨʠʤʘ ʝʛʦ ʨʦʣʴ ʠ ʚ ʜʨʫʛʠʭ 

ʚʘʞʥʝʡʰʠʭ ʧʨʦʮʝʩʩʘʭ ʧʦʯʚʦʦʙʨʘʟʦʚʘʥʠʷ ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ, ʪʘʢʠʭ ʢʘʢ 

ʧʨʝʜʦʭʨʘʥʝʥʠʝ ʧʦʯʚ ʦʪ ʚʳʚʝʪʨʠʚʘʥʠʷ, ʩʦʟʜʘʥʠʝ ʠʭ ʛʨʘʥʫʣʷʨʥʦʡ ʩʪʨʫʢʪʫʨʳ, ʩʥʘʙʞʝʥʠʝ 

ʨʘʩʪʝʥʠʡ ʥʝʦʙʭʦʜʠʤʦʡ ʜʣʷ ʬʦʪʦʩʠʥʪʝʟʘ ʫʛʣʝʢʠʩʣʦʪʦʡ, ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʤʠ 

ʨʦʩʪʦʚʳʤʠ ʚʝʱʝʩʪʚʘʤʠ. ʇʦʵʪʦʤʫ ʩʦʭʨʘʥʝʥʠʝ ʠ ʧʨʠʫʤʥʦʞʝʥʠʝ ʟʘʧʘʩʦʚ ʛʫʤʫʩʘ ï ʦʜʥʘ ʠʟ 

ʧʝʨʚʦʦʯʝʨʝʜʥʳʭ ʟʘʜʘʯ ʟʝʤʣʝʜʝʣʴʮʝʚ. 

ʇʨʘʢʪʠʢʘ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ 

ʧʦʚʳʰʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʛʫʤʫʩʘ ʚ ʧʦʯʚʘʭ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʠʭ 

ʦʢʫʣʴʪʫʨʠʚʘʥʠʷ. ʇʨʠ ʥʠʟʢʦʤ ʫʨʦʚʥʝ ʛʫʤʫʩʦʚʳʭ ʟʘʧʘʩʦʚ ʚʥʝʩʝʥʠʝ ʦʜʥʠʭ ʤʠʥʝʨʘʣʴʥʳʭ 

ʫʜʦʙʨʝʥʠʡ ʥʝ ʧʨʠʚʦʜʠʪ ʢ ʩʪʘʙʠʣʴʥʦʤʫ ʧʦʚʳʰʝʥʠʶ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ. ɹʦʣʝʝ ʪʦʛʦ, 

ʧʨʠʤʝʥʝʥʠʝ ʚʳʩʦʢʠʭ ʜʦʟ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʥʘ ʙʝʜʥʳʭ ʦʨʛʘʥʠʯʝʩʢʠʤ ʚʝʱʝʩʪʚʦʤ 

ʧʦʯʚʘʭ ʯʘʩʪʦ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʜʝʡʩʪʚʠʝʤ ʠʭ ʥʘ ʧʦʯʚʝʥʥʫʶ ʤʠʢʨʦ- ʠ 
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ʤʘʢʨʦʬʣʦʨʫ, ʥʘʢʦʧʣʝʥʠʝʤ ʚ ʨʘʩʪʝʥʠʷʭ ʥʠʪʨʘʪʦʚ ʠ ʜʨʫʛʠʭ ʚʨʝʜʥʳʭ ʩʦʝʜʠʥʝʥʠʡ, ʘ ʚʦ 

ʤʥʦʛʠʭ ʩʣʫʯʘʷʭ ʠ ʩʥʠʞʝʥʠʝʤ ʫʨʦʞʘʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ. ʇʦʵʪʦʤʫ ʦʩʥʦʚʥʳʤ 

ʥʘʧʨʘʚʣʝʥʠʝʤ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʝʪʩʷ, ʧʦʣʫʯʝʥʠʝ ʩʪʘʙʠʣʴʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʭ 

ʧʨʦʜʫʢʪʦʚ ʭʣʦʧʯʘʪʥʠʢʘ, ʥʘ ʦʩʥʦʚʝ ʧʨʠʤʝʥʝʥʠʝ ʦʨʛʘʥʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ ʥʦʚʦʛʦ 

ʧʦʢʦʣʝʥʠʷ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʧʨʝʜʦʪʚʨʘʱʝʥʠʠ ʧʨʦʮʝʩʩʦʚ ʜʝʛʨʘʜʘʮʠʠ ʧʦʯʚʳ, ʫʤʝʥʴʰʝʥʠʠ 

ʥʦʨʤ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʠ ʧʦʚʳʰʝʥʠʶ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ ʚ ʫʩʣʦʚʠʷʭ 

ʧʨʦʛʨʝʩʩʠʨʫʶʱʝʡ ʜʝʛʫʤʠʬʠʢʘʮʠʠ ʧʦʯʚ ʊʫʨʢʝʩʪʘʥʩʢʦʡ ʦʙʣʘʩʪʠ. 

ʂʘʢ ʧʦʢʘʟʘʣʠ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʚʥʝʩʝʥʠʝ ʦʨʛʘʥʠʯʝʩʢʠʭ ʤʝʣʠʦʨʘʥʪʦʚ ʥʘ 

ʬʦʥʝ ʨʝʢʫʣʴʠʚʮʠʠ ʟʝʤʝʣʴ ʟʘʤʝʪʥʦ ʧʦʚʣʠʷʣʦ ʥʘ ʠʟʤʝʥʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʧʣʦʜʦʨʦʜʠʷ 

ʩʚʝʪʣʳʭ ʩʝʨʦʟʝʤʦʚ, ʚ ʯʘʩʪʥʦʩʪʠ ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ (ʪʘʙʣʠʮʘ 1). 

 
ʊʘʙʣʠʮʘ 1 ï ɺʣʠʷʥʠʝ ʤʝʣʠʦʨʘʥʪʦʚ ʥʘ ʛʫʤʫʩʥʦʝ ʩʦʩʪʦʷʥʠʝ ʧʦʯʚʳ, % 

 

 ̄ ɺʘʨʠʘʥʪʳ ʦʧʳʪʘ 

ʉʣʦʡ 

ʧʦʯʚʳ, 

ʩʤ 

ʉʦʜʝʨʞʘʥʠʝ 

ʦʨʛʘʥʠʯʝʩʢʦʛʦ 

ʚʝʱʝʩʪʚʘ, % 

ʆʪʢʣʦʥʝʥʠʝ ʦʪ 

ʢʦʥʪʨʦʣʷ, ʩʨʝʜ. 

0-60 ʩʤ, % 

ʚʝʩʥʘ ʦʩʝʥʴ ʚʝʩʥʘ ʦʩʝʥʴ 

1 
ʊʨʘʜʠʮʠʦʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ 

(ʙʝʟ ʦʨʛʘʥʦ-ʙʠʦʣʦʛ. ʫʜʦʙʨ) 

0-20 

20-40 

40-60 

0-60 

0,756 

0,715 

0,408 

0,626 

0,754 

0,703 

0,391 

0,616 

+ 

 

+ 

 

2 

ʌʦʥ ï ʈʝʢʫʣʴʪʠʚʘʮʠ ̫ʟʝʤʝʣʴ. 

ʇʨʠʤʝʥʝʥʠʝ ʙʠʦʤʝʣʠʦʨʘʥʪʘ  2,5/1,5 ʪʥ/ʛʘ 

 

0-20 

20-40 

40-60 

0-60 

0,776 

0,736 

0,427 

0,646 

0,773 

0,723 

0,402 

0,632 

3,0% 2,5% 

3 

ʌʦʥ ï ʈʝʢʫʣʴʪʠʚʘʮʠʷ ʟʝʤʝʣʴ. 

ʇʨʠʤʝʥʝʥʠʝ ʙʠʦʤʝʣʠʦʨʘʥʪʘ  3,0/1,0 ʪʥ/ʛʘ 

 

0-20 

20-40 

40-60 

0-60 

0,805 

0,746 

0,437 

0,662 

0,764 

0,733 

0,422 

0,639 

 

5,4% 

 

 

 

3,1% 

 

 

4 

ʌʦʥ ï ʈʝʢʫʣʴʪʠʚʘʮʠʷ ʟʝʤʝʣʴ. 

ʇʨʠʤʝʥʝʥʠʝ ʙʠʦʤʝʣʠʦʨʘʥʪʘ  3,5/0,5 ʪʥ/ʛʘ 

 

0-20 

20-40 

40-60 

0-60 

0,825 

0,765 

0,452 

0,680 

0,804 

0,753 

0,422 

0,660 

 

7,9% 

 

 

6,6% 

 

 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʧʦ ʪʨʘʜʠʮʠʦʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʚʦʟʜʝʣʳʚʘʥʠʷ ʭʣʦʧʯʘʪʥʠʢʘ 

(ʢʦʥʪʨʦʣʴʥʳʡ ʚʘʨʠʘʥʪ), ʧʨʠ ʢʦʪʦʨʦʡ ʦʨʛʘʥʠʯʝʩʢʠʝ ʫʜʦʙʨʝʥʠʷ ʥʝ ʧʨʠʤʝʥʷʣʠʩʴ, ʪ.ʝ. 

ʧʨʠʤʝʥʷʣʠʩʴ ʢ ʭʣʦʧʯʘʪʥʠʢʫ ʪʦʣʴʢʦ ʘʟʦʪʥʳʝ ʫʜʦʙʨʝʥʠʷ ʚ ʢʦʣʠʯʝʩʪʚʝ 140 ʢʛ/ʛʘ ʚ 

ʜʝʡʩʪʚʫʶʱʠʭ ʚʝʱʝʩʪʚʘʭ (400 ʢʛ/ʛʘ ʬʠʟ. ʚʝʩ.), ʦʧʨʝʜʝʣʷʣʦʩʴ ʫʤʝʥʴʰʝʥʠʝ ʩʦʩʪʘʚʘ 

ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʧʦʯʚʳ. 

ɺ ʧʘʭʦʪʥʦʤ 0-20 ʩʤ ʩʣʦʝ ʧʦʯʚʳ ʥʘ ʧʦʩʝʚʘʭ ʭʣʦʧʯʘʪʥʠʢʘ ʟʘ ʧʝʨʠʦʜ ʩ ʤʦʤʝʥʪʘ 

ʟʘʢʣʘʜʢʠ ʦʧʳʪʘ ʠ ʜʦ ʝʛʦ ʦʢʦʥʯʘʥʠʷ ʩʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ ʩʥʠʟʠʣʦʩʴ. ʊʘʢ, ʝʩʣʠ ʚ ʥʘʯʘʣʝ 

ʚʝʛʝʪʘʮʠʠ ʝʛʦ ʩʦʜʝʨʞʘʥʠʝ ʙʳʣʦ ʚ ʩʣʦʝ 0-20 ʩʤ 0,756%, ʚ ʩʣʦʝ 20-40 ʩʤ -0,715% ʠ ʚ ʩʣʦʝ 

40-60ʩʤ ï 408%. 

ɺ ʚʘʨʠʘʥʪʘʭ ʩ ʚʥʝʩʝʥʠʝʤ ʦʨʛʘʥʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʤʝʣʠʦʨʘʥʪʦʚ, ʩʦʜʝʨʞʘʥʠʝ 

ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʚ ʧʦʯʚʝ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʰʘʝʪʩʷ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʥʪʨʦʣʝʤ. ʇʨʠ 

ʵʪʦʤ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʥʝʩʝʥʠʷ ʦʨʛʘʥʠʢʠ ʩʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ ʠʟʤʝʥʷʝʪʩʷ ʧʦ-ʨʘʟʥʦʤʫ. 

ɺʳʷʚʣʝʥ ʙʦʣʝʝ ʚʳʩʦʢʠʡ ʩʦʩʪʘʚ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʚ ʧʦʯʚʝ ʦʙʥʘʨʫʞʝʥʦ ʚ 

ʚʘʨʠʘʥʪʝ 4, ʯʝʤ ʫ ʜʨʫʛʠʭ ʚʘʨʠʘʥʪʦʚ. ɹʦʣʝʝ ʘʢʪʠʚʥʦ ʧʨʦʪʝʢʘʣ ʧʨʦʮʝʩʩ ʛʫʤʫʩʦʦʙʨʘʟʦʚʘʥʠʷ ʚ 

ʧʦʯʚʝ, ʦʥʦ ʦʙʥʘʨʫʞʝʥʦ ʚ ʥʘʯʘʣʝ ʚʝʛʝʪʘʮʠʠ, ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʙʠʦʤʝʣʠʦʨʘʥʪʘ ʧʦʜ ʦʩʥʦʚʥʫʶ 

ʦʙʨʘʙʦʪʢʫ ʚ ʥʦʨʤʝ 3,5 ʪʦʥʥ/ʛʘ ʠ ʧʨʠ ʯʠʟʝʣʝʚʘʥʠʠ ʚʝʩʥʦʡ ʚ ʥʦʨʤʝ 0,5 ʪʦʥʥ/ʛʘ,  ʯʪʦ  
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0,42

0,47

0,52

0,57

0,62

0,67

͙́ͪ͊͒ͼ͙ͦͤͤ͊Ύ 
͔ͭͻ͎͙ͤͦͦ͡Ύ

ό͔͋͘  ͎ͦͪ͊ͤͦ-͙͎͋ͦͦ͡Φ 
ͯ͒ͦ͋ͪύ

̅ͦͤ -˾͔ͯ͟͡Έ͙͍ͭ͊ͼ͙͙ 
͔͔ͣ͘͡ΈΦ

˽͙͔͔͙͔ͪͣͤͤ 
͙͔͙͋ͦͣͦͪ͊ͤͭ͊͡  нΣрκмΣр 

ͭκ͎͊
͙ ͙͔͙͋ͦͯ͒ͦ͋ͪͤΎ

̅ͦͤ -˾͔ͯ͟͡Έ͙͍ͭ͊ͼ͙͙ 
͔͔ͣ͘͡ΈΦ

˽͙͔͔͙͔ͪͣͤͤ 
͙͔͙͋ͦͣͦͪ͊ͤͭ͊͡  оΣлκмΣл 

ͭκ͎͊
͙ ͙͔͙͋ͦͯ͒ͦ͋ͪͤΎ

̅ͦͤ -˾͔ͯ͟͡Έ͙͍ͭ͊ͼ͙͙ 
͔͔ͣ͘͡ΈΦ

˽͙͔͔͙͔ͪͣͤͤ 
͙͔͙͋ͦͣͦͪ͊ͤͭ͊͡  оΣрκлΣр 

ͭκ͎͊
͙ ͙͔͙͋ͦͯ͒ͦ͋ͪͤΎ

0,626
0,646

0,662
0,68

0,616
0,632 0,639

0,66

͍͔͔ͫͤ͊ͦͫͤΈ

0,72
0,74
0,76
0,78
0,8

0,82
0,84
0,86

˴ͦͤͭͪͦ͡Έ ς
N140 ͋ ͔͘ 

͎͔͙ͦͪ͊ͤͦͣͦͪ͊ͤͭ͊͡

̅ͦͤ -˾͔ͯ͟͡Έ͙͍ͭ͊ͼ͙͙ 
͔͔ͣ͘͡ΈΦ

˽͙͔͔͙͔ͪͣͤͤ 
͙͔͙͋ͦͣͦͪ͊ͤͭ͊͡  
нΣрκмΣр ͭκ͎͊

͙ ͙͔͙͋ͦͯ͒ͦ͋ͪͤΎ

̅ͦͤ -˾͔ͯ͟͡Έ͙͍ͭ͊ͼ͙͙ 
͔͔ͣ͘͡ΈΦ

˽͙͔͔͙͔ͪͣͤͤ 
͙͔͙͋ͦͣͦͪ͊ͤͭ͊͡  
оΣлκмΣл ͭκ͎͊

͙ ͙͔͙͋ͦͯ͒ͦ͋ͪͤΎ

̅ͦͤ -˾͔ͯ͟͡Έ͙͍ͭ͊ͼ͙͙ 
͔͔ͣ͘͡ΈΦ

˽͙͔͔͙͔ͪͣͤͤ 
͙͔͙͋ͦͣͦͪ͊ͤͭ͊͡  
оΣрκлΣр ͭκ͎͊

͙ ͙͔͙͋ͦͯ͒ͦ͋ͪͤΎ

0,756

0,776

0,805

0,825

0,754

0,773
0,764

0,804

͍͔ͫͤ͊ͦͫ ͔ͤΈ

ʥʘʠʙʦʣʴʰʝʝ ʩʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ, ʚ ʩʣʦʝ 0-20 ʩʤ ʜʦʭʦʜʠʣʦ ʜʦ 0,825%, ʘ ʧʦ ʧʨʦʬʠʣʶ ʚʥʠʟ 20-40 

ʩʤ ʩʣʦʝ ʩʦʩʪʘʚʠʣ 0,765% ʠ ʛʣʫʙʞʝ ʚ ʛʦʨʠʟʦʥʪʝ 40-60 ʩʤ ʩʦʩʪʘʚʠʣ 0,452, ʘ ʚ ʢʦʥʮʝ ʚʝʛʝʪʘʮʠʠ,  

ʩʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ ʦʙʥʘʨʫʞʝʥʳ ʚ ʢʦʣʠʯʝʩʪʚʝ 0,804%; 0,753% ʠ 0,422% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

ʛʦʨʠʟʦʥʪʘʤ ʧʦʯʚʳ (ʪʘʙʣʠʮʘ 1, ʨʠʩʫʥʦʢ 1). 

 

 

 

 

 

 

 

 

 

 

 

 

 

  
ʈʠʩʫʥʦʢ 1 ï ɼʠʥʘʤʠʢʘ ʩʦʜʝʨʞʘʥʠʷ ʛʫʤʫʩʘ, 0-20 ʩʤ, % 

 

ʆʧʨʝʜʝʣʝʥʦ ʟʥʘʯʠʪʝʣʴʥʳʝ ʩʝʟʦʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʦʨʛʘʥʠʯʝʩʢʦʛʦ 

ʚʝʱʝʩʪʚʘ ʧʦʯʚʳ, ʚ ʩʣʦʝ 0-60 ʩʤ. ʇʨʠʤʝʥʝʥʠʝ ʦʨʛʘʥʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʤʝʣʠʦʨʘʥʪʦʚ ʥʘ ʬʦʥʝ 

ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʟʝʤʝʣʴ, ʧʨʠʚʝʣʦ ʢ ʫʚʝʣʠʯʝʥʠʶ ʩʦʜʝʨʞʘʥʠʷ ʧʦʯʚʝʥʥʦʛʦ ʛʫʤʫʩʘ ʚʦ ʚʩʝʭ 

ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʘʨʠʘʥʪʘʭ, ʥʘʧʨʠʤʝʨ, ʚʘʨʠʘʥʪʝ 4, ʧʨʠ ʚʥʝʩʝʥʠʠ ʙʠʦʛʫʤʫʩʘ ʧʦʜ ʦʩʥʦʚʥʫʶ 

ʦʙʨʘʙʦʪʢʫ ʚ ʥʦʨʤʝ 3,5 ʪʦʥʥ/ʛʘ ʠ ʧʨʠ ʯʠʟʝʣʝʚʘʥʠʠ ʚʝʩʥʦʡ ʚ ʥʦʨʤʝ 0,5 ʪʦʥʥ/ʛʘ, ʩʦʜʝʨʞʘʥʠʝ 

ʝʛʦ ʚʝʩʥʦʡ ʚ ʩʣʦʝ 0-60 ʩʤ ʩʦʩʪʘʚʠʣʘ 0,680%, ʠ ʦʩʝʥʴʶ 0,660%, ʯʪʦ ʥʘ 7,9% ʠ 6,6% ʙʦʣʴʰʝ 

ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʥʪʨʦʣʝʤ (ʨʠʩʫʥʦʢ 2).  

   

 

 

 

 

 

 

 

         

 

                  

                             

 

 

 
ʈʠʩʫʥʦʢ 2 ï ʉʨʝʜʥʝʝ ʩʦʜʝʨʞʘʥʠʷ ʛʫʤʫʩʘ, ʚ ʩʣʦʝ 0-60 ʩʤ, % 

 

ʇʨʠ ʚʥʝʩʝʥʠʠ ʙʠʦʛʫʤʫʩʘ ʧʦʜ ʦʩʥʦʚʥʫʶ ʦʙʨʘʙʦʪʢʫ ʚ ʥʦʨʤʝ 3,0 ʪʦʥʥ/ʛʘ ʠ ʧʨʠ 

ʯʠʟʝʣʝʚʘʥʠʠ ʚʝʩʥʦʡ ʚ ʥʦʨʤʝ 1,0 ʪʦʥʥ/ʛʘ, ʪʦʞʝ ʦʙʥʘʨʫʞʝʥʦ ʙʦʣʝʝ ʩʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ ʚ ʩʣʦʝ 

0-60ʩʤ ʧʦʯʚʳ, ʚʝʩʥʦʡ ʚ ʩʣʦʝ 0-60 ʩʤ ʩʦʩʪʘʚʠʣʘ 0,662%, ʠ ʦʩʝʥʴʶ 0,639%, ʯʪʦ ʥʘ 5,4% ʠ 

3,1% ʙʦʣʴʰʝ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʥʪʨʦʣʝʤ.  

ɿʘʢʣʶʯʝʥʠʝ.  ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ, ʙʦʣʝʝ ʚʳʩʦʢʠʡ 

ʩʦʩʪʘʚ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʚ ʧʦʯʚʝ ʦʙʥʘʨʫʞʝʥʦ ʚ ʚʘʨʠʘʥʪʝ 4 (ʌʦʥ - ʈʝʢʫʣʴʪʠʚʘʮʠʷ 
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ʟʝʤʝʣʴ. ʇʨʠʤʝʥʝʥʠʝ ʙʠʦʤʝʣʠʦʨʘʥʪʘ  3,5/0,5 ʪʥ/ʛʘ).  ʇʨʦʮʝʩʩ ʛʫʤʫʩʦʦʙʨʘʟʦʚʘʥʠʷ ʚ ʧʦʯʚʝ, 

ʘʢʪʠʚʥʦ ʧʨʦʪʝʢʘʣ ʚ ʥʘʯʘʣʝ ʚʝʛʝʪʘʮʠʠ, ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʙʠʦʤʝʣʠʦʨʘʥʪʘ ʧʦʜ ʦʩʥʦʚʥʫʶ 

ʦʙʨʘʙʦʪʢʫ ʚ ʥʦʨʤʝ 3,5 ʪʦʥʥ/ʛʘ ʠ ʧʨʠ ʯʠʟʝʣʝʚʘʥʠʠ ʚʝʩʥʦʡ ʚ ʥʦʨʤʝ 0,5 ʪʦʥʥ/ʛʘ.  ʅʘʠʙʦʣʴʰʝʝ 

ʩʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ, ʚ ʩʣʦʝ 0-20 ʩʤ ʜʦʭʦʜʠʣʦ ʜʦ 0,825%, ʘ ʧʦ ʧʨʦʬʠʣʶ ʚʥʠʟ 20-40 ʩʤ ʩʣʦʝ 

ʩʦʩʪʘʚʠʣ 0,765% ʠ ʛʣʫʙʞʝ ʚ ʛʦʨʠʟʦʥʪʝ 40-60 ʩʤ ʩʦʩʪʘʚʠʣ 0,452, ʘ ʚ ʢʦʥʮʝ ʚʝʛʝʪʘʮʠʠ,  

ʩʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ ʦʙʥʘʨʫʞʝʥʳ ʚ ʢʦʣʠʯʝʩʪʚʝ 0,804%; 0,753% ʠ 0,422% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʆʨʛʘʥʠʯʝʩʢʠʝ ʤʝʣʠʦʨʘʥʪʳ ʥʝ ʪʦʣʴʢʦ ʧʦʚʳʰʘʶʪ ʟʘʧʘʩ ʵʣʝʤʝʥʪʦʚ ʧʠʪʘʥʠʷ, ʥʦ ʠ, ʯʪʦ 

ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ, ʫʚʝʣʠʯʠʚʘʶʪ ʩʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ, ʫʣʫʯʰʘʶʪ ʬʠʟʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʧʦʯʚʳ: 

ʩʧʦʩʦʙʩʪʚʫʶʪ ʥʘʢʦʧʣʝʥʠʶ ʠ ʩʦʭʨʘʥʝʥʠʶ ʚʣʘʛʠ, ʫʣʫʯʰʝʥʠʶ ʚʦʟʜʫʰʥʦʛʦ ʨʝʞʠʤʘ ʚ ʥʝʡ, 

ʨʘʟʚʠʪʠʶ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. ʆʨʛʘʥʠʯʝʩʢʠʝ ʤʝʣʠʦʨʘʥʪʳ ï ʵʪʦ ʵʬʬʝʢʪʠʚʥʦʝ ʧʠʪʘʥʠʝ ʦʪ 

ʩʘʤʦʡ ʧʨʠʨʦʜʳ, ʦʥʠ ʙʝʟʦʧʘʩʥʳ ʠ ʧʦʤʦʛʘʶʪ ʧʦʣʫʯʠʪʴ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʝ ʫʨʦʞʘʠ. 

ʆʨʛʘʥʠʢʘ ʝʩʪʝʩʪʚʝʥʥʳʤ ʦʙʨʘʟʦʤ ʧʨʝʦʙʨʘʟʫʝʪ ʩʪʨʫʢʪʫʨʫ ʧʦʯʚʳ, ʩʪʠʤʫʣʠʨʫʝʪ 

ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʴ ʧʦʣʝʟʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. 

ɹʣʘʛʦʜʘʨʥʦʩʪʴ. ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʧʨʦʛʨʘʤʤʳ 

BR22885719 çʈʘʟʨʘʙʦʪʘʪʴ ʠ ʚʥʝʜʨʠʪʴ ʫʩʪʦʡʯʠʚʳʝ ʩʠʩʪʝʤʳ ʟʝʤʣʝʜʝʣʠʷ ʜʣʷ ʨʝʥʪʘʙʝʣʴʥʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʚ ʫʩʣʦʚʠʷʭ ʠʟʤʝʥʷʶʱʝʛʦʩʷ ʢʣʠʤʘʪʘ ʜʣʷ 

ʨʘʟʣʠʯʥʳʭ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʟʦʥ ʂʘʟʘʭʩʪʘʥʘè ʥʘ 2024-2026 ʛʦʜʳ 

ʧʦ ʙʶʜʞʝʪʥʦʡ ʧʨʦʛʨʘʤʤʝ 267 çʇʦʚʳʰʝʥʠʝ ʜʦʩʪʫʧʥʦʩʪʠ ʟʥʘʥʠʡ ʠ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡè 

ʧʦ ʧʦʜʧʨʦʛʨʘʤʤʝ 101 çʇʨʦʛʨʘʤʤʥʦ-ʮʝʣʝʚʦʝ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ 

ʤʝʨʦʧʨʠʷʪʠʡè ʧʦ ʤʝʨʦʧʨʠʷʪʠʶ  çʈʘʟʨʘʙʦʪʢʘ ʧʦʯʚʝʥʥʦ-ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʝʡ ʪʝʭʥʦʣʦʛʠʠ 

ʚʳʨʘʱʠʚʘʥʠʷ ʭʣʦʧʯʘʪʥʠʢʘ, ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʨʘʮʠʦʥʘʣʴʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʭ ʦʨʛʘʥʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʤʝʣʠʦʨʘʥʪʦʚ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ, 

ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʧʨʝʜʦʪʚʨʘʱʝʥʠʠ ʧʨʦʮʝʩʩʦʚ ʜʝʛʨʘʜʘʮʠʠ ʠ ʧʦʚʳʰʝʥʠʶ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ 

ʚ ʫʩʣʦʚʠʷʭ ʧʨʦʛʨʝʩʩʠʨʫʶʱʝʡ ʜʝʛʫʤʠʬʠʢʘʮʠʠ ʧʦʯʚ ʊʫʨʢʝʩʪʘʥʩʢʦʡ ʦʙʣʘʩʪʠè. 
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ɼʫʡʩʝʥ ʆ.ʂ., ʤʘʛʠʩʪʨ 

ɹʘʟʘʨʙʘʡ ɿ.ʂ., ʤʘʛʠʩʪʨ 

ʄʘʭʤʘʜʞʘʥʦʚ ɼ.ʉ., 010200 ï ɸʛʨʦʥʦʤʠʷ ʤʘʤʘʥʜʳסʳʥʳ2 ש-ʢʫʨʩ ʤʘʛʠʩʪʨʘʥʪʳ 

 

ʄʘϨʪʘ ʞϸʥʝ ʙʘϨʰʘ ʘʫʳʣʰʘʨʫʘʰʳʣʳϤʳ ʪϸʞʽʨʠʙʝ ʩʪʘʥʮʠʷʩʳ, ɸʪʘʢʝʥʪ ʢʝʥʪʽ, ϧʘʟʘϨʩʪʘʥ 

 

ɸʥʥʦʪʘʮʠʷ. ɹʽʟʜʽש ʟʝʨʪʪʝʫʣʝʨʽʤʽʟʜʽש ʥʝʛʽʟʛʽ ʤʽʥʜʝʪʪʝʨʽ ʦʨʛʘʥʠʢʘʣʳץ-ʙʠʦʣʦʛʠʷʣʳץ 

ʪʳשʘʡʪץʳʰʪʘʨʜʳ ץʦʣʜʘʥʫ ʥʝʛʽʟʽʥʜʝ ʩʫʘʨʤʘʣʳ ʩײʨʪʦʧʳʨʘץʪʳײץ שʥʘʨʣʳʣʳסʳʥ ʘʨʪʪʳʨʫ ᴅʜʽʩʪʝʨʽʥ 

ᴅʟʽʨʣʝʫ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʟʝʨʪʪʝʫʛʝ ץʦʡʳʣסʘʥ ʤʘשʳʟʜʳ ʤᴅʩʝʣʝ ʪʦʧʳʨʘץʪʳ 

ʦʨʛʘʥʠʢʘʣʳץ ʟʘʪʪʘʨʤʝʥ ʪʦʣʳץʪʳʨʫ ʞᴅʥʝ ʛʫʤʫʩʪʳש ʞʝʪʽʩʧʝʡʪʽʥ ʙʘʣʘʥʩʳʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ 

ʤװʤʢʽʥʜʽʛʽʥ ʟʝʨʪʪʝʫ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

ɸʪʘʣסʘʥ ʽʩ-ʰʘʨʘʥʳש ʟʝʨʪʪʝʫ ʥʳʩʘʥʳ, ʪʦʧʳʨʘץʪʳ ʨʝʢʫʣʴʪʠʚʘʮʠʷʣʘʫ ʘʩʪʘʨʳʥʜʘ, 

ʦʨʛʘʥʠʢʘʣʳץ-ʙʠʦʣʦʛʠʷʣʳץ ʪʳשʘʡʪץʳʰʪʘʨʜʳ ץʦʣʜʘʥʘ ʦʪʳʨʳʧ, ʄʘץʪʘʘʨʘʣ-5027 ʤʘץʪʘʥʳש ʞʘשʘ 

ʦʪʘʥʜʳץ ʩʦʨʪʳʥ ᴇʩʽʨʫ ʪʝʭʥʦʣʦʛʠʷʩʳʥ ᴅʟʽʨʣʝʫ ʙʦʣʘʜʳ.  

ɿʝʨʪʪʝʫ ʤʘץʩʘʪʳ: ʊװʨʢʽʩʪʘʥ ʦʙʣʳʩʳ ʪʦʧʳʨʘץʪʘʨʳʥʳװ שʜʝʤʝʣʽ ʜʝʛʫʤʠʬʠʢʘʮʠʷʣʘʥסʘʥ 

ʞʘסʜʘʡʳʥʜʘ, ʪʦʧʳʨʘץʪʳש ʜʝʛʨʘʜʘʮʠʷ ʧʨʦʮʝʩʪʝʨʽʥʽש ʘʣʜʳʥ ʘʣʫסʘ ʞᴅʥʝ ײץʥʘʨʣʳʣʳסʳʥ ʘʨʪʪʳʨʫסʘ 

ʳץʧʘʣ ʝʪʝʪʽʥ ʞʦסʘʨʳ ʪʝʭʥʦʣʦʛʠʷʣʳץ ʦʨʛʘʥʠʢʘʣʳץ-ʙʠʦʣʦʛʠʷʣʳץ ʤʝʣʠʦʨʘʥʪʪʘʨʜʳ ץʦʣʜʘʥʘ ʦʪʳʨʳʧ, 

ʤʘץʪʘ ᴇʩʽʨʫʜʽש ʪʦʧʳʨʘץ-ʨʝʩʫʨʩ װʥʝʤʜʝʫʰʽ ʪʝʭʥʦʣʦʛʠʷʩʳʥ ᴅʟʽʨʣʝʫ. 

ɾײʤʳʩ ʥᴅʪʠʞʝʣʝʨʽ ʞᴅʥʝ ʦʣʘʨʜʳש ʞʘשʘʣʳסʳ: ɾʝʨʜʽ ʨʝʢʫʣʴʪʠʚʘʮʠʷʣʘʫ ʘʩʪʘʨʳʥʜʘ, 

ʦʨʛʘʥʠʢʘʣʳץ-ʙʠʦʣʦʛʠʷʣʳץ ʪʳשʘʡʪץʳʰʪʘʨʜʳ ץʦʣʜʘʥʫ, ᴇʩʽʤʜʽʢʪʽש ʪʘʤʳʨʳ ʞʘʡʳʣʘʪʳʥ ʪʦʧʳʨʘץ 

 ʟʜʘʥʫʳʥײʪ שʪʳץʩʘʨʪʘʜʳ, ʪʦʧʳʨʘץʜʘʡʣʘʨʳʥ ʞʘסʞʘ ץʞᴅʥʝ ʘʛʨʦʭʠʤʠʷʣʳ ץʘʛʨʦʬʠʟʠʢʘʣʳ שʘʙʘʪʳʥʳץ

ʘʟʘʡʪʘʜʳ, ʪʦʧʳʨʘץʪʳש ʙʽʨʢʝʣʢʽ ʳʣסʘʣʜʘʥʫʳʥʘ ʳץʧʘʣ ʝʪʝʜʽ, ʩʦʥʳʤʝʥ ץʘʪʘʨ ʪʦʧʳʨʘץʪʘ ʦʨʛʘʥʠʢʘʣʳץ 

ʟʘʪʪʘʨʜʳש ʞʠʥʘʣʫʳʥʘ ʞᴅʥʝ ʪʦʧʳʨʘץʪʘסʳ ʜʝʛʨʘʜʘʮʠʷʣʳץ ʧʨʦʮʝʩʪʝʨʜʽש ʘʣʜʳʥ ʘʣʫסʘ ʢᴇʤʝʢʪʝʩʝʜʽ. 

ʉײʨʪʦʧʳʨʘץʪʘʨʜʳ ʨʝʢʫʣʴʪʠʚʘʮʠʷʣʘʫ ʘʩʪʘʨʳʥʜʘ ʦʨʛʘʥʠʢʘʣʳץ-ʙʠʦʣʦʛʠʷʣʳץ 

ʪʳשʘʡʪץʳʰʪʘʨʜʳ ץʦʣʜʘʥʫ, ʪʦʧʳʨʘץʪʳש ʦʨʛʘʥʠʢʘʣʳץ ʟʘʪʪʘʨʳʥʳש ʘʨʪʫʳʥʘ ᴅʩʝʨ ʝʪʝʜʽ.  

 ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ ʙʦʡʳʥʰʘ, ʪʦʧʳʨʘץʪʘסʳ ץʘʨʘʰʽʨʽʢʪʽש ʧʘʡʜʘ ʙʦʣʫ ʧʨʦʮʝʩʽ ץʘʨץʳʥʜʳ 

ʞװʨʜʽ, ʷסʥʠ ʙʠʦʤʝʣʠʦʨʘʥʪʪʳ ʪʦʧʳʨʘץʪʳ ʥʝʛʽʟʛʽ ᴇשʜʝʫʜʝʥ ʘʣʜʳʥ, ʛʝʢʪʘʨʳʥʘ 3,5 ʪʦʥʥʘ ʤᴇʣʰʝʨʜʝ 

ʞᴅʥʝ ʢᴇʢʪʝʤʜʝ ʪʦʧʳʨʘץʪʳ ʯʠʟʝʣʴʜʝʫ ʢʝʟʽʥʜʝ ʛʝʢʪʘʨʳʥʘ 0,5 ʪʦʥʥʘ ʤᴇʣʰʝʨʜʝ ץʦʣʜʘʥסʘʥ ʢʝʟʜʝ, 

 .ʪʘʣʜʳץʘʥʳ ʘʥʳץʜʝʡʽʥ ʘʨʪ ס-ʘʙʘʪʳʥʜʘ 0,825%ץ ʩʤ 0-20  שʪʳץʨʘʤʳ, ʪʦʧʳʨʘײץ ʘʨʳסʞʦ שʘʨʘʰʽʨʽʢʪʽץ

ʊװʡʽʥʜʽ ʩᴇʟʜʝʨ: ʤʘץʪʘ, ʩײʨʪʦʧʳʨʘץ, ʞʝʨʜʽ ץʘʣʧʳʥʘ ʢʝʣʪʽʨʫ, ʤʝʣʠʦʨʘʥʪʪʘʨ, ʪʦʧʳʨʘץʪʳש 

ʦʨʛʘʥʠʢʘʣʳץ ʟʘʪʪʘʨʳ. 
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Annotation. The main objectives of our research are to develop methods for increasing the 

fertility of irrigated gray-earth soils based on the use of organobiological fertilizers. At the same time, an 

important issue raised for the study was to explore the possibility of replenishing soils with organic matter 

and ensuring a deficiency-free humus balance. 

The object of research of this event is the development of technology for growing a new domestic 

cotton variety Maktaaral - 5027, against the background of land reclamation using organic biological 

fertilizers. 

The purpose of the research is to develop a soil-resource-saving technology for growing cotton 

using high-tech organobiological meliorants that help prevent degradation processes and increase soil 

fertility in the conditions of progressive soil dehumidification in the Turkestan region. 

The results of the work and their novelty: The use of organic biological fertilizers against the 

background of land reclamation improves the agrophysical and agrochemical conditions of the root zone 

of the plant, reduces soil salinity, promotes uniform soil moisture, and also contributes to the 

accumulation of organic substances in the soil and the prevention of degradation processes in the soil. 

In gray-earth soils, the use of organobiological fertilizers against the background of land 

reclamation leads to an increase in the content of soil organic matter.  

According to the research results, the process of humus formation in the soil was intense, it was 

detected at the beginning of the growing season, when using biomeliorant for basic treatment at a rate of 

3.5 tons/ha and when chiseling in spring at a rate of 0.5 tons/ha, which is the highest humus content in the 

0-20 cm layer reached 0.825%. 

Keywords: cotton, gray-earth soil, land reclamation, meliorants, soil organic matter.
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Abstract. Nitrogen, phosphorus, and potassium (NPK) are essential nutrients in the soil, vital for 

protein synthesis and plant growth. Among these, nitrogen is the most significant but is often scarce in the 

soil due to leaching and volatilization. Although atmospheric nitrogen is abundant, it is unavailable to 

plants without conversion. Azotobacter Chroococcum, a free-living nitrogen-fixing bacterium, can 

assimilate atmospheric nitrogen, converting it into bioavailable forms that enhance soil fertility. This 

study focused on isolating Azotobacter Chroococcum from soil samples in the Turkistan region, 

Shymkent city (Katyn-kopir, Samal, and Sairam areas) using the spot method. Isolates were characterized 

using Ashby medium, microscopic analysis, and Gram staining. Optimal pH and concentration conditions 

for growth were identified, and the impact of Azotobacter Chroococcum on plant growth and soil 

characteristics was evaluated. Azotobacter chroococcum was detected in the Katyn bridge area, forming 

dark brown colonies. Nitrate solubilization tests demonstrated significant activity by A. chroococcum, 

with peak solubilization observed at 7 days. Treatment of plants with A. chroococcum enhanced root 

development compared to untreated controls. Post-treatment soil analysis indicated increased fertility, 

with higher nutrient content beneficial for plant growth. The results highlight the potential of A. 

chroococcum as a biofertilizer, contributing to sustainable agricultural practices. 

Keywords: azotobacter, isolation, soil microorganisms, nitrogen-fixation, agriculture. 

 

Introduction. Agriculture is the most important and main sector of economy in 

Kazakhstan. In 2023 overall agricultural sector is accounted for 4.3% of Gross Domestic Product 

(GDP), compared with 5,2% from the 2022 y., and 5,1% from the 2021 y. [1, 2]. According the 

data [2] approximately 45% of the countryôs population lives in rural areas and incomes of 

almost 30% of the economically active population are generated by employment in the 

agricultural sector. Despite the fact that 75% of the countryôs territory is suitable for agricultural 

production, only about 30% of the land is currently under agricultural production [2]. In that case 

the level of development of the agricultural sector directly determines the welfare of the 

country's population. Kazakhstan remains Central Asiaôs largest grain producer, with wheat 

being the dominant crop, accounting for 80% of the total grain production [2]. However, recent 

years have seen a decline in yield; for example, in 2021, wheat production dropped by 17.5%, 

and barley production fell by 22.9% compared to 2020, partly due to drought [3], and in 2024 

year wheat production is increased in 33.9%, and barley is decreased in 8,1% compared to 2021 

[4]. These problems point to causes related to soil degradation and resistance of plant pathogens 

to chemical fertilizers used. Given the importance of maintaining soil fertility, there is a growing 

interest in exploring natural alternatives to chemical fertilizers, such as nitrogen-fixing bacteria. 

Nitrogen is a crucial nutrient for plant growth, integral to proteins and nucleic acids. 

However, while nitrogen constitutes 78% of the atmosphere, it is not directly accessible to 
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plants. The problem of biological nitrogen fixation is one of the main problems of agricultural 

and biological science. Scientists are faced with the task of finding ways to control the nitrogen 

fixation process and, on this basis, increase crop yields. According to approximate estimates, 

about 100-110 million tons of nitrogen are required annually for agricultural products of the 

globe, only about 30% of nitrogen is applied with mineral fertilizers [5]. Nitrogen deficiency is 

largely compensated biologically, mainly due to the nitrogen reserve accumulated in the soil by 

microorganisms, primarily nitrogen-fixing [6]. 

Biological nitrogen fixation in nature is carried out by free-living and symbiotic bacteria 

such as bacteria of the genus Rhizobium, Cyanobacteria (Anabaena and Nostoc), Azotobacter, 

Beijerinckia, Bacillus polymyxa, Clostridium, etc. [7].  

Current challenges in agriculture include the overuse of chemical fertilizers, which can 

further degrade poor soils. In contrast, biofertilizers based on nitrogen-fixing bacteria offer a 

sustainable solution, particularly in regions with harsh climates where traditional fertilizers may 

be less effective. This study focuses on isolating nitrogen-fixing bacteria from the soils of the 

Shymkent city, with an emphasis on identifying resilient strains of Azotobacter that can improve 

soil fertility and plant growth.  

The objective of this study is to investigate the presence of nitrogen-fixing bacteria in soil 

samples from different locations in the Shymkent city and to assess their potential as 

biofertilizers. By understanding the optimal living conditions for these bacteria and their impact 

on seed germination and plant growth, the study is aimed to develop a natural and effective 

approach to enhancing soil productivity in Kazakhstanôs agricultural landscapes. 

Objects and methods of research. The objects of the research were soil samples from the 

city of Shymkent, located in the Turkistan region, represented by gray-chestnut soils, aimed at 

isolating Azotobacter chroococcum. 

The main purposes were: to analyze soils and substrates from characteristic plant 

communities of the Shymkent city (Figure 1), compare the results with the optimal ones for 

bacteria of the genus Azotobacter; and   to isolate cultures of soil microorganisms that do not 

need a source of nitrogen compounds, and to study the morphology of their cells and the features 

of the structure of colonies. Among the nitrogen-fixing microorganisms of the genus Azotobacter 

isolated from the soils of plant communities of the South Kazakhstan, there will be strains 

resistant to adverse environmental conditions. 
 

 
 

Figure 1 ï Shymkent city soil samples 

  

Research methodology. Studies of soil of the Turkestan region, Shymkent city were 

carried out using the following instruments: Specord 210 PLUS, Laboratory type ion meter I-160 

ʄI, Flame Photometer Type FLAPHO-4, electronic scales AR 2140, electronic scales 

ScoutProSPS202 F. Types and methods of analysis are as follows: Total humus, % by Tyurinôs 

method, Easily hydrolyzable nitrogen, mg/kg - Tyurin-Kononova, Mobile phosphorus (P2O5), 

mg/kg, and Mobile potassium (K2O), mg/kg according to GOST-26205-91, and pH (aqueous) 
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according to GOST-26423-85. 

Test sites with an area of 100 m2 were laid on the homogeneous relief of the selected  

plant communities. At the test sites, spot samples were taken by the lump method. An average 

laboratory sample was taken from soil samples by quartering, which was used for conducting the 

simplest agrochemical analysis and sowing on a nutrient medium. Sowing of soil samples on the 

nutrient medium was carried out according to the generally accepted method. Lumps of soil with 

a diameter of  3-4 mm were placed on the surface of the nutrient medium in the nodes of the grid 

1 Ĭ 1 cm. 

The study used a standard nitrogen-free Ashby nutrient medium of the composition 

described in [8,9].  

The cultivation of bacteria was carried out in a thermostat at a temperature of +20 ÁC. 

Fixed preparations of microorganisms were prepared and Gram-stained with gentian violet and 

fuchsin dyes according to the generally accepted method. Microscopy of the preparations and 

microphotography were carried out on a Leica microscope at magnification Ĭ1000 using 

immersion oil. 

 Inoculation of the broth for mixed cultures was done in two stages, where Azotobacter 

was inoculated two days ahead of the other two non-nitrogen fixing bacteria. Nitrogen estimation 

was done by the conventional semi-micro Kjeldal method. 

For nitrogen fixation, the organisms were grown in Jensenôs nitrogen-free liquid medium 

[10]. Growth of the organisms was measured in terms of colony counts. For ammonia 

determination the Nessler test was used with spectrophotometer at 400 nm.  

Nessler reagents were also used in improve analytical  chemistry, precisely calorimetric 

method was utilized. With its help, a microscopic amount (about 0.001% by volume) of 

ammonia can be determined by colorimetric or photometric method. According to calorimetric 

method, 0.5 ml of the test sample (Azotobacter  from 5th day of the research) is added to the 

centrifuge tube, with a total nitrogen content from 0.05 to 0.4 mg (Table 1), 0.1 ml of 

concentrated sulfuric acid is added and mixed. The test tube is closed with a glass cap and 

mineralized in a sand bath. At the same time, a control sample containing 0.1 ml of concentrated 

sulfuric acid is mineralized under similar conditions.  

Mineralization is continued for at least 10 hours until the contents of the test tube are 

discolored. Then 9.9 ml of purified water is added to the mineralization and mixed. 0.5 or 1.0 ml 

of diluted mineralizate (Azotobacter from 15 th day of the study is added to a chemical test tube 

(Table 1), the volume of the solution is brought to 9.5 ml with water, stirred, 0.5 ml of Nessler 

reagent is added and mixed again. The optical density of the test and calibration solutions is 

measured at 400nm in cuvettes with a layer thickness of 10 mm compared with a control solution 

prepared in a similar way from a control sample. 

 

Table 1 ï Ratio of total nitrogen content in the test sample and volume mineralization for 

colorimetry 

 

Total nitrogen content in the test 

sample (Azotobacter  from 5th day of the 

research), mg/0.5 ml 

The volume of diluted mineralization for 

colorimetry (Azotobacter from 15 th day of the 

study), ml 

0.050-0.200 1.0 

0.200-0.400 0.5 

 

Research results and discussions. Planting of soil samples in a nutrient medium was 

carried out according to the generally applicable method. The soil samples with a diameter of 3-4 

mm were placed in the nutrient medium on mesh nodes of 1x1 cm. Figure 2 shows samples from 

different districts of Shymkent city.  
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Figure 2 ï Soil samples from three districts of Shymkent city in Ashby culture medium 

 

Cultivation of bacteria was carried out at room temperature. In general samples, the 

course lasted up to 15 days. 

The growth of colonies were tracked by day, and  statistical information on 5, 10 and 15 

days were collected, the results are shown in Table 1. From the Figure 3 can be seen that 

microorganisms form the characteristic mucous colonies on Ashby agar. The newly hatched 

colonies were primarily white-transparent. But the culture has the property of acquiring a dark 

brown color over time.  
 

 

 

 

Figure 3 ï Azotobacter chroococcum on the 5th day of the research 

 

Table 2 ï Germination and Colony Characteristics of Samples with Azotobacter Over 15 Days 

 

Sample ̄  Number of pieces  Number of colonies Percentage of 

germination (%) 

Colony color 

5th day of the study 

ˉ1 36 28 77 light brown 

ˉ2 36 28 77 brown and yellow 

ˉ3 36 2 5 dark brown  

10th day of research 

ˉ1 36 30 83 light brown  

ˉ2 36 30 83 Light brown and 

yellow 

ˉ3 36 13 36 brown 

15th of the study 

ˉ1 36 36 100 light brown 

ˉ2 36 36 92 brown and yellow 

ˉ3 36 15 41 dark brown 

   

1.Katyn-kopir region                2.Sairam                          3. Samal microdistrict 
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A Table 2 displaying the number of colonies for each sample across the study days. The 

plot shows an increase in the number of colonies for all samples, with Sample ˉ1 and Sample 

ˉ2 consistently having higher counts compared to Sample ˉ3. The isolation and identification 

of Azotobacter chroococcum strains from soil samples demonstrated successful recovery of this 

nitrogen-fixing bacterium, which is crucial for enhancing soil fertility and plant growth. The 

morphological and physiological characteristics observed in both microscopic and macroscopic 

analyses align well with the known features of Azotobacter chroococcum. The colonies were 

identified as Gram-negative bacilli, appearing white, colorless, firm, and moist. The ability of 

these colonies to form cysts is a key adaptation of Azotobacter, enabling survival in unfavorable 

environmental conditions such as nutrient deficiency or desiccation. During the incubation 

period of 5-7 days on an agaric medium, the colonies exhibited a transition to a dark brown 

color, indicative of the formation of mature cysts. This color change is associated with the 

production of melanin-like pigments, which are believed to protect the bacteria from oxidative 

stress and ultraviolet radiation. The morphological identification of the isolated strains was 

supported by their ability to form cysts and the distinctive colony appearance, which are 

characteristic features of Azotobacter chroococcum [11-13]. The identification of Azotobacter 

chroococcum in the soil samples indicates the potential of these strains for use as a biofertilizer. 

Their ability to fix nitrogen and enhance soil fertility offers a natural and eco-friendly solution 

for improving agricultural productivity [14, 15].  
 

 

 

 

 

 

 

 

 

 

 

Figure 4 ï View of Azotobacter chroococcum obtained under a microscope 

 

The ability to nitrogen fix was determined indirectly by the ability of biomass to be 

synthesized in a nitrogen-free culture medium and by the edging of total nitrogen in a culture 

fluid, using the Nessler reagent (Table 3). 
 

Table 3 ï Total nitrogen content and biomass in culture liquid after 72 hours of Azotobacter 

chroococcum cultivation at a temperature of 280 C in a nitrogen-free culture medium 

 

Bacterial strains Total nitrogen in culture liquid, 

mg/1 

Biomass concentration, g/l 

Sample 1 Katyn Kopir microdistrict 

(from 15th day of the study) 

14.79Ñ1.39 1.49Ñ0.19 

Sample 2 Sairam microdistrict (from 

15th day of the study) 

11.86Ñ1.34 1.16Ñ0.14 

Sample 3  Samal microdistrict (from 

15th day of the study) 

10.11Ñ1.04 1.12Ñ0.14 

Sample 1 Katyn Kopir microdistrict 

(from 10th day of the research) 

4.55Ñ0.45 1.16Ñ0.12 

Sample 2 Sairam microdistrict (from 

10th day of the research) 

11.27Ñ2.44 1.92Ñ0.09 

Sample 3 Samal microdistrict (from 

10th day of the research) 

0.75Ñ0.56 1.39Ñ0.21 
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The analysis of bacterial strains from different soil samples collected at three locations 

(Katyn Kopir, Samal, and Sairam microdistrict) revealed significant variations in both total 

nitrogen content in the culture liquid and biomass concentration. These variations are indicative 

of the different nitrogen-fixing capabilities and growth characteristics of the isolated bacterial 

strains across the study period. On the 15th day of the study, Sample 1 from Katyn Kopir 

microdistrict exhibited the highest total nitrogen content in the culture liquid (14.79 mg/L) and a 

substantial biomass concentration (1.49 g/L). This suggests that the bacterial strains isolated 

from this location have strong nitrogen-fixing abilities and efficient growth under the given 

conditions. The high nitrogen content in Sample 1 is likely due to the favorable environmental 

conditions and the adaptive traits of the bacterial strains, allowing for optimal nitrogen 

assimilation and conversion. Sample 2 from Sairam also demonstrated a relatively high total 

nitrogen content (11.86 mg/L) and a biomass concentration of 1.16 g/l on the 15th day. Although 

slightly lower than Sample 1, these results indicate a robust nitrogen fixation process and 

effective biomass production. The bacterial strains from Sairam appear to possess good 

adaptability and nitrogen-fixing capabilities, albeit less efficient compared to those from Katyn 

Kopir microdistrict. In contrast, Sample 3 from the Samal microdistrict showed the lowest total 

nitrogen content (10.11 mg/l) and a biomass concentration of 1.12 g/l. On the 10th day of the 

research, the trends were different. Sample 1 from Katyn Kopir microdistrict showed a lower 

total nitrogen content (4.55 mg/l) compared to the 15th day but maintained a consistent biomass 

concentration (1.16 g/l). This decline in nitrogen content suggests that nitrogen fixation was still 

in progress, and the peak activity may have occurred closer to the 15th day mark. Sample 2 from 

Sairam had a substantial increase in biomass concentration (1.92 g/l) on the 10th day, paired with 

a total nitrogen content of 11.27 mg/l. This indicates rapid bacterial growth and active nitrogen 

fixation at an earlier stage of the study. The high biomass concentration suggests that the 

bacterial strains in this sample were well-suited to the environmental conditions of the Sairam 

microdistrict. Sample 3 from the Samal microdistrict showed the lowest total nitrogen content 

(0.75 mg/L) on the 10th day, with a relatively high biomass concentration (1.39 g/l). Factors 

such as pH, nutrient availability, or competitive microbial interactions might have limited the 

nitrogen-fixing activity in this sample. The results indicate that the bacterial strains from Katyn 

Kopir microdistrict exhibited the highest nitrogen-fixing efficiency, followed by those from 

Sairam microdistrict. The strains from the Samal microdistrict consistently showed lower 

nitrogen fixation, suggesting potential environmental limitations or less efficient bacterial 

activity in this region. The findings highlight the importance of regional soil characteristics and 

environmental conditions in determining the nitrogen-fixing capabilities of bacterial strains. 

Further optimization of growth conditions and strain selection could enhance the efficacy of 

these bacteria as biofertilizers for improving soil fertility and supporting sustainable agriculture. 

The effect of Azotobacter on plant growth. Seed inoculation with Azotobacter 

enhanced the uptake of key nutrients, including nitrogen (N) and phosphorus (P), as well as 

micronutrients like iron (Fe) and zinc (Zn). These beneficial effects suggest that Azotobacter 

strains could be utilized to improve nutrient absorption and overall plant nutrition in crops such 

as beans, wheat, and other cereals. The inoculation of seeds with Azotobacter chroococcum 

significantly increased the carbohydrate and protein content in two bean varieties tested. Under 

nitrogen-deficient conditions, seed inoculation resulted in notable improvements in plant growth, 

including increased plant height, dry biomass, and nitrogen content. Additionally, there was a 

substantial increase in soil nitrogen levels, demonstrating the potential of Azotobacter to enhance 

soil fertility and crop productivity. Before the experiment, dry bean seeds (Figure 5) were placed 

in gauze, moistened with water, and left to swell. For the control group, several bean seeds were 

left untreated, while the experimental group was inoculated with Azotobacter. The seeds were 

then planted in moist, store-bought soil intended for seedlings. Throughout the experiment, the 

soil was kept consistently moist, and the inoculated samples received additional treatments with 
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Azotobacter. After four days, as shown in Figure 6, the growth differences between the 

experimental and control groups were evident. The control group displayed only a small root, 

whereas the inoculated seeds had well-developed primary roots with multiple lateral roots. These 

results highlight the positive effects of Azotobacter chroococcum on early root development, 

suggesting its potential as an effective biofertilizer for enhancing seed germination and early 

plant growth. 
 

 
 

Figure 5 ï Special liquids with Azotobacter  from three regions were poured onto special 3 petri 

dishes (1st day of the experiment) 

 

 
  

a) Katyn-Kopr b) Sairam c) Samal 

          

Figure 6 ï 5th day of beans treated with Azotobacter: a) Katyn-kopir; b) Sairam; c) Samal 

 

As we can see Sairam districtôs Azotobacter mixture showed the fastest result on the fifth 

day, as it is this region that has the largest amount of Azotobacter. However, Katyn-kopir region 

also illustrates a good result on the fifth day there are no special differences, but the Sairam 

region lags behind all. In the 10th days the next results can be observed: 
 

 
  

a) Katyn-Kopr b) Sairam c) Samal 

 

Figure 7 ï 10th day of beans treated with Azotobacter: a) Katyn-kopir ; b)  Sairam district; c) Samal 

microdistrict  

 

The Sairam microdistrict bacteria showed the good results, but Katyn Kopir microdistrict 


