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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 

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

ʂʘʟʘʭʩʪʘʥ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʥʘʩʝʣʝʥʠʷ ʢʘʯʝʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʝʡ 

ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʠ ʧʦʚʳʰʝʥʠʷ ʠʭ ʵʢʩʧʦʨʪʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʦʟʜʘʥʠʷ 

ʧʨʦʯʥʳʭ ʥʘʮʠʦʥʘʣʴʥʳʭ ʟʘʧʘʩʦʚ. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʢʘʯʝʩʪʚʘ ʢʦʨʤʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʩʦʜʝʨʞʘʥʠʝ 

ʩʳʨʦʛʦ ʧʨʦʪʝʠʥʘ, ʩʳʨʦʛʦ ʞʠʨʘ, ʩʳʨʦʡ ʟʦʣʳ, ʢʣʝʪʯʘʪʢʠ ʠ ʢʦʨʤʦʚʳʭ ʝʜʠʥʠʮ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʥʠʟʢʠʤ ʢʘʯʝʩʪʚʦʤ. ɺ ʵʪʦʡ ʩʚʷʟʠ, ʥʘʨʷʜʫ ʩ ʵʬʬʝʢʪʠʚʥʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʪʜʘʣʝʥʥʳʭ ʧʘʩʪʙʠʱ, 

ʚʝʜʝʪʩʷ ʠʥʪʝʥʩʠʚʥʦʝ ʨʘʟʚʠʪʠʝ ʢʦʨʤʦʧʨʦʠʟʚʦʜʩʪʚʘ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʧʣʦʱʘʜʠ ʧʦʩʝʚʥʳʭ ʧʣʦʱʘʜʝʡ. ɺ 

ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʦʪʜʝʣʴʥʳʝ ʧʨʠʝʤʳ ʠ ʪʝʭʥʦʣʦʛʠʠ ʚʦʟʜʝʣʳʚʘʥʠʷ ʜʦʥʥʠʢʘ ʠ ʝʛʦ ʩʤʝʩʠ ʩ 

ʩʫʜʘʥʩʢʦʡ ʪʨʘʚʦʡ ʚ ʫʩʣʦʚʠʷʭ ʂʘʟʘʭʩʪʘʥʩʢʦʛʦ ʇʨʠʘʨʘʣʴʷ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʙʳʣ ʧʦʩʪʘʚʣʝʥ ʧʦʣʝʚʦʡ 

ʦʧʳʪ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ ʌʠʪʦʙʘʮʠʨʠʥ ʠ ʇʣʘʥʪʦʙʘʢʪʝʨʠʥ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʚ ʠʪʦʛʝ, ʛʜʝ ʧʨʠʤʝʥʷʣʠʩʴ ʙʠʦʫʜʦʙʨʝʥʠʷ ʇʣʘʥʪʦʙʘʮʠʨʠʥ ʠ ʌʠʪʦʙʘʮʠʨʠʥ ʧʦʣʫʯʝʥʳ 

ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ. ʅʘ ʚʘʨʠʘʥʪʘʭ, ʦʙʨʘʙʦʪʘʥʥʳʭ ʙʠʦʫʜʦʙʨʝʥʠʷʤʠ, ʫʨʦʞʘʡʥʦʩʪʴ ʠ 

ʢʘʯʝʩʪʚʘ, ʪʦ ʝʩʪʴ ʩʦʜʝʨʞʘʥʠʝ ʩʳʨʦʛʦ ʙʝʣʢʘ ʠ ʢʦʨʤʦʚʦʡ ʝʜʠʥʠʮʳ ʙʳʣʘ ʚʳʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʢʦʥʪʨʦʣʝʤ. ʉʘʤʳʡ ʚʳʩʦʢʠʡ ʫʨʦʞʘʡ ʩʝʥʘ ʧʦʣʯʝʥ ʥʘ ʚʘʨʠʘʥʪʘʭ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʙʠʦʫʜʦʙʨʝʥʠʡ, 

ʩʫʤʤʘʨʥʦ ï 56 ʮ/ʛʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʦʥʥʠʢ, ʩʤʝʰʘʥʥʳʝ ʧʦʩʝʚʳ, ʩʫʜʘʥʩʢʘʷ ʪʨʘʚʘ, ʧʝʨʝʚʘʨʠʤʳʡ ʧʨʦʪʝʠʥ, 

ʙʠʦʫʜʦʙʨʝʥʠʝ, ʢʦʨʤʦʚʘʷ ʮʝʥʥʦʩʪʴ 

 

ɺʚʝʜʝʥʠʝ. ɺ ʶʞʥʳʭ ʦʙʣʘʩʪʷʭ ʂʘʟʘʭʩʪʘʥʘ, ʦʩʦʙʝʥʥʦ ʚ ʫʩʣʦʚʠʷʭ ʂʳʟʳʣʦʨʜʠʥʩʢʦʡ 

ʦʙʣʘʩʪʠ, ʩʦʜʝʨʞʘʥʠʝ ʩʳʨʦʛʦ ʧʨʦʪʝʠʥʘ  ʠ ʢʦʨʤʦʚʳʭ ʝʜʠʥʠʮ ʚ ʢʦʨʤʦʚʳʭ ʢʫʣʴʪʫʨʘʭ ʦʯʝʥʴ 

ʥʠʟʢʦʝ. ɺ ʩʪʦʡʣʦʚʳʝ ʧʝʨʠʦʜʳ ʚ ʢʦʨʤʘʭ ʠʟ ʟʝʨʥʦʚʳʭ ʠ ʙʦʙʦʚʳʭ ʨʘʩʪʝʥʠʡ ʥʘ 1 ʢʦʨʤʦʚʫʶ 

ʝʜʠʥʠʮʫ ʧʨʠʭʦʜʠʪʩʷ 50-60 ʛ ʧʝʨʝʚʘʨʠʤʦʛʦ ʧʨʦʪʝʠʥʘ, ʘ ʦʥʘ ʜʦʣʞʥʘ ʙʳʪʴ ʚ ʧʨʝʜʝʣʘʭ 90-100 

ʛ ʧʦ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤ ʥʦʨʤʘʤ ʧʦʪʨʝʙʥʦʩʪʠ ʞʠʚʦʪʥʦʛʦ [1]. ɸʥʘʣʠʟ ʩʦʩʪʦʷʥʠʷ ʨʘʟʚʠʪʠʷ 

ʢʦʨʤʦʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʥʠʟʢʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʢʦʨʤʦʚʳʭ 

ʝʜʠʥʠʮ, ʦʩʦʙʝʥʥʦ ʚ ʪʝ ʛʦʜʳ, ʢʦʛʜʘ ʫʩʣʦʚʠʷ ʫʚʣʘʞʥʝʥʠʷ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳ, ʥʝ ʧʦʟʚʦʣʷʝʪ ʚ 

ʜʦʩʪʘʪʦʯʥʦʤ ʢʦʣʠʯʝʩʪʚʝ ʦʙʝʩʧʝʯʠʪʴ ʢʦʨʤʘʤʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʞʠʚʦʪʥʳʝ [2]. ɺ 

ʜʘʣʴʥʝʡʰʝʤ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʨʝʰʝʥʠʝ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʢʦʨʤʘʭ ʥʘ 70-80% ʟʘ ʩʯʝʪ 

ʫʚʝʣʠʯʝʥʠʷ ʧʦʩʝʚʥʳʭ ʧʣʦʱʘʜʝʡ ʢʦʨʤʦʚʳʭ ʢʫʣʴʪʫʨ. ʆʜʥʘ ʠʟ ʩʘʤʳʭ ʧʝʨʩʧʝʢʪʠʚʥʳʭ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ï ʜʦʥʥʠʢ. ʕʪʦ ʨʘʩʪʝʥʠʝ ʦʪʣʠʯʘʝʪʩʷ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ 

ʟʘʩʫʭʝ ʠ ʟʘʩʦʣʝʥʠʶ ʧʦʯʚʳ,ʭʠʤʠʯʝʩʢʠʤ ʩʦʩʪʘʚʦʤ ʠ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʮʝʥʥʦʩʪʴʶ, ʚʳʩʦʢʦʡ 

ʫʨʦʞʘʡʥʦʩʪʴʶ, ʥʝ ʫʩʪʧʘʶʱʠʡ ʦʩʥʦʚʥʳʤ ʙʦʙʦʚʳʤ. 

https://doi.org/10.52081/bkaku.2024.v71.i4.184
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https://orcid.org/0000-0003-2053-6956
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https://orcid.org/0000-0003-0834-9461
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ʇʨʝʠʤʫʱʝʩʪʚʦʤ ʜʦʥʥʠʢʘ ʷʚʣʷʝʪʩʷ ʚʳʩʦʢʘʷ ʵʢʦʣʦʛʠʯʥʦʩʪʴ, ʦʪʩʫʪʩʪʚʠʝ 

ʪʨʝʙʦʚʘʪʝʣʴʥʦʩʪʠ ʢ ʧʣʦʜʦʨʦʜʠʶ ʧʦʯʚʳ. ɼʦʥʥʠʢ ʚʳʩʦʢʦ ʮʝʥʠʪʩʷ ʢʘʢ ʭʦʨʦʰʘʷ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʢʫʣʴʪʫʨʘ, ʟʝʣʝʥʦʝ ʫʜʦʙʨʝʥʠʝ ʠ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʙʠʦʣʦʛʠʟʘʮʠʠ 

ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ. ʉʫʜʘʥʩʢʘʷ ʪʨʘʚʘ ʦʜʥʦ ʠʟ ʣʫʯʰʠʭ ʢʦʨʤʦʚʳʭ ʦʜʥʦʣʝʪʥʠʭ ʨʘʩʪʝʥʠʡ. ɼʘʸʪ 

ʙʦʣʝʝ ʥʝʞʥʦʝ, ʧʠʪʘʪʝʣʴʥʦʝ ʠ ʣʝʛʢʦ ʫʩʚʦʷʝʤʦʝ ʜʦʤʘʰʥʠʤʠ ʞʠʚʦʪʥʳʤʠ ʩʝʥʦ [3-4]. ʍʦʨʦʰʦ 

ʧʦʝʜʘʝʪʩʷ ʢʨʫʧʥʳʤ ʨʦʛʘʪʳʤ ʩʢʦʪʦʤ, ʣʦʰʘʜʴʤʠ, ʩʚʠʥʴʷʤʠ ʠ ʦʚʮʘʤʠ ʥʘ ʧʘʩʪʙʠʱʝ ʠ ʚ ʩʝʥʝ, 

ʩʠʣʦʩʝ. ʉʢʦʪ ʥʘ ʩʫʜʘʥʢʦʚʦʤ ʧʘʩʪʙʠʱʝ ʜʘʸʪ ʭʦʨʦʰʠʝ ʧʨʠʚʝʩʳ ʠ ʥʘʜʦʠ ʤʦʣʦʢʘ. ʇʦ 

ʩʦʜʝʨʞʘʥʠʶ ʧʨʦʪʝʠʥʘ ʫʩʪʫʧʘʝʪ ʪʦʣʴʢʦ ʙʦʙʦʚʳʤ ʪʨʘʚʘʤ, ʘ ʢʣʝʪʯʘʪʢʠ ʩʦʜʝʨʞʠʪ ʤʝʥʴʰʝ 

ʜʨʫʛʠʭ ʟʣʘʢʦʚ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ.  ʎʝʣʴʶ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ ʠʟʫʯʝʥʠʝ 

ʦʪʜʝʣʴʥʳʭ ʧʨʠʝʤʦʚ ʠʪʝʭʥʦʣʦʛʠʡ ʚʦʟʜʝʣʳʚʘʥʠʷ ʜʦʥʥʠʢʘ ʠ ʝʛʦ ʩʤʝʩʠ ʩ ʩʫʜʘʥʩʢʦʡ ʪʨʘʚʦʡ 

ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʢʦʨʤʘ, ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʛʦ ʧʦ ʦʩʥʦʚʥʳʤ 

ʵʣʝʤʝʥʪʘʤ ʧʠʪʘʥʠʷ. 

ʆʙʲʝʢʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʣʠʩʴ ʢʦʨʤʦʚʳʝ ʪʨʘʚʳ (ʜʦʥʥʠʢ, ʩʫʜʘʥʩʢʘʷ ʪʨʘʚʘ), ʘ 

ʪʘʢʞʝ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʫʜʦʙʨʝʥʠʷ çʌʠʪʦʙʘʮʠʨʠʥè ʠ çʇʣʘʥʪʦʙʘʢʪʝʨʠʥè. 

çʌʠʪʦʙʘʮʠʨʠʥè - ʙʘʢʪʝʨʠʘʣʴʥʦʝ ʫʜʦʙʨʝʥʠʝ. ʉʦʜʝʨʞʠʪ  ʚ ʩʚʦʝʤ ʩʦʩʪʘʚʝ 

ʮʝʣʣʶʣʦʣʠʪʠʯʝʩʢʠʝ ʙʘʢʪʝʨʠʠ. ʄʝʭʘʥʠʟʤ ʜʝʡʩʪʚʠʷ ʙʠʦʧʨʝʧʘʨʘʪʘ: 

- ʧʨʦʠʩʭʦʜʠʪ ʯʘʩʪʠʯʥʦʝ ʨʘʩʱʝʧʣʝʥʠʝ ʮʝʣʣʶʣʦʟʳ ʠʭ ʧʣʦʪʥʦʡ ʦʙʦʣʦʯʢʠ, 

ʟʘʤʝʥʷʶʱʝʝ ʧʨʦʮʝʩʩ ʤʝʭʘʥʠʯʝʩʢʦʡ ʩʢʘʨʠʬʠʢʘʮʠʠ. ʉʪʠʤʫʣʠʨʫʝʪ ʨʦʩʪ ʨʘʩʪʝʥʠʡ ʠ 

ʩʠʥʪʝʟʠʨʫʝʪ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ (ʚʠʪʘʤʠʥʳ ʛʨʫʧʧʳ ɺ, ʘʤʠʥʦʢʠʩʣʦʪʳ ʠ ʜʨ.). 

çʇʣʘʥʪʦʙʘʢʪʝʨʠʥè - ʙʘʢʪʝʨʠʘʣʴʥʦʝ ʫʜʦʙʨʝʥʠʝ. ʉʦʜʝʨʞʠʪ  ʚ ʩʚʦʝʤ ʩʦʩʪʘʚʝ 

ʬʦʩʬʘʪʤʦʙʠʣʠʟʠʨʫʶʱʠʝ, ʘʟʦʪʬʠʢʩʠʨʫʶʱʠʝ ʠ ʮʝʣʣʶʣʦʣʠʪʠʯʝʩʢʠʝ ʙʘʢʪʝʨʠʠ. ʄʝʭʘʥʠʟʤ 

ʜʝʡʩʪʚʠʷ ʙʠʦʧʨʝʧʘʨʘʪʘ: 

- ʬʦʩʬʘʪʤʦʙʠʣʠʟʫʶʱʠʝ ʙʘʢʪʝʨʠʠ ʪʨʫʜʥʦʜʦʩʪʫʧʥʳʝ ʬʦʨʤʳ ʬʦʩʬʘʪʦʚ ʧʨʝʚʨʘʱʘʶʪ 
ʜʦ 30% ʚ ʜʦʩʪʫʧʥʳʝ ʩʦʝʜʠʥʝʥʠʷ ʬʦʩʬʦʨʘ ʨʘʩʪʝʥʠʷʤ;  

- ʘʟʦʪʬʠʢʩʠʨʫʶʱʠʝ ʙʘʢʪʝʨʠʠ ʦʙʦʛʘʱʘʶʪ ʧʦʯʚʫ ʣʝʛʢʦʜʦʩʪʫʧʥʳʤ ʜʣʷ ʨʘʩʪʝʥʠʡ 
ʯʠʩʪʳʤ ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʘʟʦʪʦʤ; 

- ʮʝʣʣʶʣʦʣʠʪʠʯʝʩʢʠʝ ʙʘʢʪʝʨʠʠ ʩʪʠʤʫʣʠʨʫʶʪ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʨʘʩʪʝʥʠʡ, ʠ 

ʩʥʠʞʘʶʪ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʨʘʩʪʝʥʠʡ. 

-  

 ʉʭʝʤʘ ʧʦʣʝʚʦʛʦ ʦʧʳʪʘ: 
 

 

 

 

 

 

 

 

 

 

 

 

ɿʘʢʣʘʜʢʘ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ ʧʨʦʚʦʜʠʣʘʩʴ ʥʘ ʥʘʫʯʥʦ-

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʤ ʫʯʘʩʪʢʝ ʊʆʆ çʂʘʟʅʀʀ ʨʠʩʦʚʦʜʩʪʚʘ ʠʤ. ʀ. ɾʘʭʘʝʚʘè, ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ 

ʚ ʧʦʩʝʣʢʝ ʂʘʨʘʫʳʣʪʦʙʝ, ʩʝʚʦʦʙʦʨʦʪ ˉ1,  7 ʧʦʣʝ,  4 ʢʘʨʪʘ, 8,9 ʯʝʢ. ʇʣʦʱʘʜʴ ʜʝʣʷʥʦʢ ï 50 

ʤ
2
, 3-ʭ ʢʨʘʪʥʘʷ ʧʦʚʪʦʨʥʦʩʪʴ, ʨʘʟʤʝʱʝʥʠʝ ï ʩʧʦʩʦʙ  ʨʝʥʜʦʤʠʟʘʮʠʠ.  

ʇʨʠ ʟʘʢʣʘʜʢʝ ʦʧʳʪʘ ʧʨʦʚʦʜʠʣʠ ʫʭʦʜ ʟʘ ʧʦʩʝʚʘʤʠ. ʆʧʳʪʳ ʟʘʢʣʘʜʳʚʘʣʠ ʩ 

ʩʦʙʣʶʜʝʥʠʝʤ ʤʝʪʦʜʠʢʠ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʚʘʪʝʣʴʩʢʠʭ ʨʘʙʦʪ.  

ɺʦ ʚʨʝʤʷ ʚʩʭʦʜʦʚ ʠ ʧʝʨʝʜ ʫʙʦʨʢʦʡ ʚʝʣʠ ʧʦʜʩʯʝʪ ʛʫʩʪʦʪʳʳ ʩʪʦʷʥʠʷ ʨʘʩʪʝʥʠʡ ʠ ʜʣʷ 

ʙʠʦʤʝʪʨʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʙʳʣʠ ʦʪʦʙʨʘʥʳ ʧʦ 10 ʨʘʩʪʝʥʠʡ ʚ ʜʚʫʭ ʧʦʚʪʦʨʝʥʠʷʭ, ʤʝʪʦʜʦʤ 

ɼʦʥʥʠʢ 

ɹʝʟ ʦʙʨʘʙʦʪʢʠ 

ɼʦʥʥʠʢ  ʦʙʨ. ʩ 

ʙʠʦʧʨʝʧʘʨʘʪʦʤ 

ʉʫʜʘʥʩʢʘʷ ʪʨʘʚʘ 

ʦʙʨ. ʩ 

ʙʠʦʧʨʝʧʘʨʘʪʦʤ 

ɼʦʥʥʠʢ+ʩʫʜʘʥʢʘ 

ʦʙʨ. ʩ 

ʙʠʦʧʨʝʧʘʨʘʪʦʤ 

ɼʦʥʥʠʢ+ʩʫʜʘʥʢʘ 

ɹʝʟ ʦʙʨʘʙʦʪʢʠ 

ʉʫʜʘʥʩʢʘʷ ʪʨʘʚʘ 

ɹʝʟ ʦʙʨʘʙʦʪʢʠ 
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ʛʣʘʟʦʤʝʨʥʦʡ ʦʮʝʥʢʠ ʩ ʦʧʨʝʜʝʣʝʥʠʝʤ ʥʘʯʘʣʴʥʦʡ (10%) ʠ ʧʦʣʥʦʡ (70%) ʬʘʟʦʡ ʨʘʟʚʠʪʠʷ. 

ʋʨʦʞʘʡʥʦʩʪʴ ʦʧʨʝʜʝʣʷʣʠ ʧʦʜʝʣʷʥʦʯʥʦ ʚ ʜʚʫʭ ʧʦʚʪʦʨʝʥʠʷʭ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʙʳʣʠ 

ʧʦʜʚʝʨʞʝʥʳ ʜʠʩʧʝʨʩʠʦʥʥʦʤʫ ʘʥʘʣʠʟʫ  [5-7].. ɹʠʦʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʦʧʨʝʜʝʣʷʣʠ ʚ 

ʅʘʮʠʦʥʘʣʴʥʦʤ ʮʝʥʪʨʝ ʵʢʩʧʝʨʠʟʳ ʠ ʩʝʨʪʠʬʠʢʘʮʠʠ (ɻʆʉʊ 13496.4-93 [10], ʦʙʤʝʥʥʦʡ 

ʵʥʝʨʛʠʠ ɻʆʉʊ 4808-87 [11], ʢʦʨʤʦʚʳʭ ʝʜʠʥʠʮ ɻʆʉʊ 4808-87 [12].).  

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. ʆʧʳʪ ʙʳʣ ʟʘʣʦʞʝʥ ʥʘ ʩʪʘʨʦʧʘʭʦʪʥʳʭ, ʪʠʧʠʯʥʳʭ ʜʣʷ 

ʨʠʩʦʚʳʭ ʧʦʣʝʡ, ʣʫʛʦʚʦ-ʙʦʣʦʪʥʳʭ ʧʦʯʚʘʭ. ʇʣʦʜʦʨʜʠʝ ʧʦʯʚʳ ʫʯʘʩʪʢʘ ʦʯʝʥʴ ʥʠʟʢʦʝ Ó1%. 

ɻʫʤʫʩʦʚʳʡ ʛʦʨʠʟʦʥʪ ʥʝʟʥʘʯʠʪʝʣʴʥʦʡ ʤʦʱʥʦʩʪʠ (0,4-0,5ʤ) ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʛʫʤʫʩʘ 0,8-1,1%, 

ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʝʝ ʥʠʟʢʦʤ ʧʣʦʜʦʨʦʜʠʠ. ʇʨʝʜʰʝʩʪʚʝʥʥʠʢ ʨʠʩʦʚʠʱʝ. 

ɺʝʩʥʦʡ 26 ʤʘʨʪʘ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʦʙʨʘʙʦʪʢʘ ʢʫʣʴʪʠʚʘʪʦʨʦʤ, ʘ ʪʘʢʞʝ ʧʨʝʜʧʦʩʝʚʥʘʷ 

ʦʙʨʘʙʦʪʢʘ ʧʦʯʚʳ ʘʛʨʝʛʘʪʦʤ çʌʨʝʟʘè (ʨʠʩ.1).  
 

   
 

ʈʠʩʫʥʦʢ 1 ï ʆʙʨʘʙʦʪʢʘ ʧʦʯʚ ʦʧʳʪʥʦʛʦ ʫʯʘʩʪʢʘ 

 

ʉʦʛʣʘʩʥʦ ʩʭʝʤʝ ʦʧʳʪʘ ʪʝʨʨʠʪʦʨʠʷ ʫʯʘʩʪʢʘ ʙʳʣʘ ʧʦʜʝʣʝʥʘ ʥʘ ʜʝʣʷʥʢʠ. ʈʘʟʤʝʨ 

ʜʝʣʷʥʢʠ ʩʦʩʪʘʚʣʷʝʪ 10 ʤ*5 ʤ, ʧʦʚʪʦʨʥʦʩʪʴ ʪʨʝʭʢʨʘʪʥʘʷ. 50 ʤ
2
, ʨʘʟʤʝʱʝʥʠʝ ï ʤʝʪʦʜʦʤ 

ʨʝʥʜʦʤʠʟʘʮʠʠ.  

 

    
 

ʈʠʩʫʥʦʢ 2 ï ʇʦʩʝʚ ʢʦʨʤʦʚʳʭ ʢʫʣʴʪʫʨ 

 

ɺ 27 ʤʘʨʪʘ ʙʳʣ ʧʨʦʚʝʜʝʥ ʧʦʩʝʚ ʢʦʨʤʦʚʳʭ ʢʫʣʴʪʫʨ (ʜʦʥʥʠʢ, ʩʫʜʘʥʩʢʘʷ ʪʨʘʚʘ) ʥʘ 

ʩʝʷʣʢʝ ʉɿʊ-3,6 (ʨʠʩ. 2). ʉ  ʮʝʣʴʶ ʦʧʪʠʤʠʟʘʮʠʠ ʩʨʦʢʦʚ ʧʦʩʝʚʘ ʢʦʨʤʦʚʳʭ ʢʫʣʴʪʫʨ ʠ 

ʧʦʚʳʰʝʥʠʷ ʠʭ ʫʨʦʞʘʡʥʦʩʪʠ ʧʝʨʝʜ ʧʦʩʝʚʦʤ ʩʝʤʷʥ ʜʦʥʥʠʢʘ ʦʙʨʘʙʦʪʘʣʠ ʦʪʝʯʝʩʪʚʝʥʥʳʤ 

ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʧʨʝʧʘʨʘʪʦʤ ʌʠʪʦʙʘʮʠʨʠʥ, ʘ ʩʝʤʷʥ ʩʫʜʘʥʩʢʦʡ ʪʨʘʚʳ ʙʠʦʧʨʝʧʘʨʘʪʦʤ 

ʇʣʘʥʪʦʙʘʢʪʝʨʠʥ. ɺ ʫʩʣʦʚʠʷʭ ʨʝʟʢʦ-ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʢʣʠʤʘʪʘ ʂʳʟʳʣʦʨʜʠʥʩʢʦʡ ʦʙʣʘʩʪʠ 

ʧʨʝʜʲʷʚʣʷʶʪʩʷ ʦʩʦʙʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʧʦʣʝʚʦʡ ʚʩʭʦʞʝʩʪʠ, ʩʦʭʨʘʥʥʦʩʪʠ ʨʘʩʪʝʥʠʷ ʜʦ ʩʙʦʨʘ 

ʫʨʦʞʘʷ. ʅʘ ʧʦʣʝʚʫʶ ʚʩʭʦʞʝʩʪʴ ʩʝʤʷʥ ʚʣʠʷʶʪ ʤʥʦʛʠʝ ʬʘʢʪʦʨʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ: 
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ʧʣʦʪʥʦʩʪʴ ʧʦʯʚʳ ʚ ʫʩʣʦʚʠʷʭ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʝʤʷʥ, ʢʨʫʧʥʦʩʪʴ ʩʝʤʷʥ, ʞʝʩʪʢʦʩʪʴ, 

ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʠ ʧʦʯʚʳ ʜʣʷ ʧʨʦʨʘʩʪʘʥʠʷ ʩʝʤʷʥ [13,14]. ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʚʳʩʦʢʦʛʦ ʠ 

ʩʪʘʙʠʣʴʥʦʛʦ ʫʨʦʞʘʷ ʥʝʦʙʭʦʜʠʤʦ ʚʟʷʪʴ ʠʟ ʩʝʤʷʥ ʧʦʣʥʳʝ ʨʦʩʪʢʠ ʠ ʩʦʭʨʘʥʠʪʴ ʠʭ. ʋ ʜʦʥʥʠʢʘ, 

ʦʪʣʠʯʘʶʱʠʭʩʷ ʞʝʩʪʢʦʩʪʴʶ ʩʝʤʷʥ, ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʧʨʠ ʦʙʨʘʙʦʪʢʝ 

ʩʝʤʷʥ ʜʦʥʥʠʢʘ ʠ ʩʫʜʘʥʩʢʦʡ ʪʨʘʚʳ ʌʠʪʦʙʘʮʠʨʠʥʦʤ ʠ ʇʣʘʥʪʦʙʘʢʪʝʨʠʥʦʤ, ʧʦʣʦʞʠʪʝʣʴʥʦ 

ʚʣʠʷʣʠ ʥʘ ʧʦʣʥʦʮʝʥʥʳʝ ʚʩʭʦʜʳ ʠ ʩʦʭʨʘʥʥʦʩʪʴ ʨʘʩʪʝʥʠʡ (ʨʠʩ, 3) [15]. 
 

    
 

ʈʠʩʫʥʦʢ 3 ï ʇʦʣʝʚʘʷ ʚʩʭʦʞʝʩʪʴ ʢʦʨʤʦʚʳʭ ʢʫʣʴʪʫʨ 

 

ʇʝʨʚʳʝ ʚʩʭʦʜʳ ʚʟʦʰʣʠ ʯʝʨʝʟ 13-15 ʜʥʝʡ ʧʦʩʣʝ ʧʦʩʝʚʘ (10.04-12.04.24). 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʩʨʝʜʠ ʙʦʙʦʚʳʭ ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚ ʦʩʦʙʝʥʥʦ ʥʠʟʢʘʷ ʚʩʭʦʞʝʩʪʴ 

ʜʦʥʥʠʢʘ [16]. ʕʪʘ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʪʘʢʞʝ ʥʘʙʣʶʜʘʣʘʩʴ ʚ ʥʘʰʠʭ ʵʢʩʧʝʨʠʤʝʥʪʘʭ. ʈʝʟʫʣʴʪʘʪʳ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 
 

ʊʘʙʣʠʮʘ 1 ï  ɺʣʠʷʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ ʥʘ ʧʦʣʝʚʫʶ ʚʩʭʦʞʝʩʪʴ ʩʝʤʷʥ ʢʦʨʤʦʚʳʭ 

ʢʫʣʴʪʫʨ ʠ ʩʦʭʨʘʥʝʥʠʝ ʨʘʩʪʝʥʠʷ 

 

 ̄ ʇʦʢʘʟʘʪʝʣʝʡ ɽʜ. 

ʠʟʤ. 

ɺʘʨʠʘʥʪʳ ʦʧʳʪʘ 

ɼʦʥʥʠʢ 

ʢʦʥʪʨ 

ɼʦʥʥʠʢ 

ʦʙʨ.ʩ 

ʙʠʦʧʨ 

ʉʫʜʘʥʢʘ 

ʢʦʥʪʨ 

ʉʫʜʘʥʢʘ 

ʦʙʨ.ʩ 

ʙʠʦʧʨ 

ɼʦʥʥʠʢ+ 

ʉʫʜʘʥʢʘ 

ʢʦʥʪʨ 

ɼʦʥʥʠʢ+ 

ʉʫʜʘʥʢʘ 

ʦʙʨ.ʩ 

ʙʠʦʧʨ 

1 ʇʦʣʝʚʘʷ 

ʚʩʭʦʞʝʩʪʴ 

ʰʪ/ʤ
2 

131 244 68 91 151,9/80,3 216/84,1 

% 59,3 95,4 32,4 85,1 61,2/34,2 94,4/83,8 

2 ʉʦʭʨʘʥʥʦʩʪʴ 

ʚʩʭʦʜʦʚ 

ʰʪ/ʤ
2 

124 188,9 74 87 139/79,7 199/80,4 

% 84,8 91,5 85,2 96,6 91,9/95,7 95,2/97,4 

 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʥʘʙʣʶʜʝʥʠʠ ʚ ʚʘʨʠʘʥʪʝ, ʜʦʥʥʠʢ ʦʙʨʘʙʦʪʘʥʥʦʡ ʩ ʙʠʦʫʜʦʙʨʝʥʠʝʤ 

çʌʠʪʦʙʘʮʠʨʠʥè, ʧʨʦʨʦʩʣʦ 244 ʰʪʫʢ ʧʨʦʨʦʩʪʢʦʚ ʥʘ ʢʚʘʜʨʘʪʥʳʡ ʤʝʪʨ, ʪʦ ʝʩʪʴ 95,4% 

ʧʦʩʝʷʥʥʳʭ ʩʝʤʷʥ. ʕʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ (131 ʰʪ./ʤ
2
 

ʠʣʠ 59,3%) ʦʥ ʙʳʣ ʥʘ 113 ʰʪ./ʤ
2
 ʠʣʠ ʥʘ 36,1% ʙʦʣʴʰʝ. ɺ ʵʪʦʤ ʚʘʨʠʘʥʪʝ ʩʦʭʨʘʥʠʣʦʩʴ 

91,5% ʧʦʙʝʛʦʚ. ɺ ʚʘʨʠʘʥʪʝ ʩʫʜʘʥʩʢʘʷ ʪʨʘʚʘ ʦʙʨʘʙʦʪʘʥʥʦʡ ʙʠʦʫʜʦʙʨʝʥʠʝʤ 

ʇʣʘʥʪʦʙʘʢʪʝʨʠʥ, ʚʩʭʦʞʝʩʪʴ ʩʝʤʷʥ ʩʦʩʪʘʚʠʣʘ 85,1%, ʪ. ʝ. ʧʨʦʨʦʩʣʦ 91 ʰʪ./ʤ
2
 ʩʝʤʷʥ. 

ʉʦʭʨʘʥʥʦʩʪʴ ʧʦʙʝʛʦʚ ʩʦʩʪʘʚʠʣʘ 96,6% ʧʨʠ ʥʘʣʠʯʠʠ 87 ʨʘʩʪʝʥʠʡ ʥʘ ʢʚʘʜʨʘʪʥʳʡ ʤʝʪʨ. ʕʪʦ 

ʙʳʣʦ ʥʘ 23 ʰʪ./ʤ
2
 ʠʣʠ ʥʘ 65,7% ʚʳʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ (68 ʰʪ./ʤ

2
/32,4%). ʅʘ 

ʧʘʨʠʘʥʪʝ ʪʨʘʚʦʩʤʝʩʠ (ʜʦʥʥʠʢ, ʩʫʜʘʥʩʢʘʷ ʪʨʘʚʘ), ʛʜʝ ʧʨʠʤʝʥʷʣʠʩʴ ʌʠʪʦʙʘʮʠʨʠʥ ʠ 
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ʇʣʘʥʪʦʙʘʢʪʝʨʠʥ, ʚʩʭʦʞʝʩʪʴ ʙʳʣʘ 94,1-83,8%, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʢʦʣʠʯʝʩʪʚʦ ʨʦʩʪʢʦʚ 

ʩʦʩʪʘʚʠʣʦ 216-84,1 ʤ
2
, ʯʪʦ ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʚʳʩʦʢʠʤ ʧʦʢʘʟʘʪʝʣʴ, ʯʝʤ ʙʝʟ ʧʨʠʤʝʥʝʥʠʠ 

ʙʠʦʫʜʦʙʨʝʥʠʡ. ɺ ʜʘʥʥʦʤ ʚʘʨʠʘʥʪʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʙʝʛʦʚ ʩʦʩʪʘʚʠʣʦ 216-84,1 ʰʪʫʢʠ ʥʘ 

ʢʚʘʜʨʘʪʥʳʡ ʤʝʪʨ, ʪʦ ʝʩʪʴ ʩʦʭʨʘʥʠʣʦʩʴ 9502-97,4% ʧʨʦʨʦʩʰʠʭ ʧʦʙʝʛʦʚ. 

ɺʦ ʚʨʝʤʷ ʚʝʛʝʪʘʮʠʠ ʧʨʦʚʦʜʠʣʠʩʴ ʬʝʥʦʥʘʙʣʶʜʝʥʠʷ ʠ ʦʧʨʝʜʝʣʷʣʘʩʴ ʙʠʦʤʝʪʨʠʯʝʩʢʘʷ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʜʣʷ ʢʘʞʜʦʛʦ ʚʘʨʠʘʥʪʦʚ ʥʘ 10 ʨʘʩʪʝʥʠʷʭ (ʪʘʙʣ. 2). 
 

ʊʘʙʣʠʮʘ 2 ï ʌʝʥʦʣʦʛʠʯʝʩʢʦʝ ʥʘʙʣʶʜʝʥʠʝ ʬʘʟ ʨʘʟʚʠʪʠʷ ʢʦʨʤʦʚʳʭ ʪʨʘʚ (ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ) 

 

ʂʫʣʴʪʫʨʘ 
ɺʘʨʠʘʥʪʳ 

ʦʧʳʪʘ 

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʤʝʞʬʘʟʥʳʭ ʧʝʨʠʦʜʦʚ, 

ʜʥʝʡ 

ɺʩʭʦʜʳ ʂʫʱʝʥʠʝ 

ɼʦʥʥʠʢ  ɹʝʟ ʦʙʨʘʙʦʪʢʠ (ʢʦʥʪʨʦʣʴ) 09.04 26.04 

ʆʙʨ. ʩ ʙʠʦʧʨʝʧʘʨʘʪʦʤ 06.04 23.04 

ʉʫʜʘʥʩʢʘʷ  

ʪʨʘʚʘ 

ɹʝʟ ʦʙʨʘʙʦʪʢʠ (ʢʦʥʪʨʦʣʴ) 08.04 26.04 

ʆʙʨ. ʩ ʙʠʦʧʨʝʧʘʨʘʪʦʤ 06.04 22.04 

ɼʦʥʥʠʢ+ 

ʩʫʜʘʥʩʢʘʷ 

ʪʨʘʚʘ 

ɹʝʟ ʦʙʨʘʙʦʪʢʠ (ʢʦʥʪʨʦʣʴ) 08.04 26.04 

ʆʙʨ. ʩ ʙʠʦʧʨʝʧʘʨʘʪʦʤ 06.04 22.04 

 

ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʡ ʚʝʛʝʪʘʮʠʠ ʧʨʦʚʦʜʠʣʠʩʴ ʬʝʥʦʥʘʙʣʶʜʝʥʠʷ, ʛʜʝ ʚʳʷʩʥʠʣʦʩʴ, ʯʪʦ 

ʩʝʤʝʥʘ ʦʙʨʘʙʦʪʘʥʥʳʝ ʇʣʘʥʪʦʙʘʮʠʨʠʥʦʤ ʠ ʌʠʪʦʙʘʮʠʨʠʥʦʤ ʚ ʬʘʟʘʭ: ʚʩʭʦʜʳ-ʢʫʱʝʥʠʝ, 

ʩʦʩʪʘʚʠʣʘ 15-16 ʜʥʝʡ, ʘ ʥʘ ʢʦʥʪʨʦʣʴʥʦʤ ʚʘʨʠʘʥʪʝ 17-18 ʜʥʝʡ. ʉʝʤʝʥʘ ʜʦʥʥʠʢʘ ʧʦ 

ʩʨʘʚʥʝʥʠʝʤ ʩ ʩʫʜʘʥʩʢʦʡ ʪʨʘʚʳ ʚʟʦʰʣʠ ʥʘ ʜʝʥʴ ʜʚʘ ʧʦʟʞʝ, ʪʘʢ ʢʘʢ ʷʚʣʷʝʪʩʷ 

ʪʚʝʨʜʦʩʝʤʷʥʥʦʡ ʢʫʣʴʪʫʨʦʡ. ʉʪʨʫʢʪʫʨʥʳʡ ʘʥʘʣʠʟ ʧʨʦʚʦʜʠʣʠ ʚʦ ʚʨʝʤʷ ʚʝʛʝʪʘʮʠʠ ʩ 10 

ʨʘʩʪʝʥʠʡ ʩ ʢʘʞʜʦʛʦ ʚʘʨʠʘʥʪʘ (ʨʠʩ. 4). ɼʠʥʘʤʠʢʘ ʨʦʩʪʘ ʢʦʨʤʦʚʳʭ ʢʫʣʴʪʫʨ ʦʧʳʪʥʦʛʦ 

ʫʯʘʩʪʢʘ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʘʭ 2 ʠ 3. 

 

                
 

ʈʠʩʫʥʦʢ 4 ï ʌʝʥʦʣʦʛʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ ʢʦʨʤʦʚʳʭ ʢʫʣʴʪʫʨ 

 

 ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚ ʢʦʥʪʨʦʣʴʥʦʤ ʚʘʨʠʘʥʪʝ ʧʝʨʚʳʝ 3-4 ʣʠʩʪʘ 

ʠʤʝʣʠ ʚʳʩʦʪʫ 7,6 ʩʤ. ɺ ʥʘʯʘʣʝ ʧʝʨʠʦʜʘ ʚʝʪʚʣʝʥʠʷ ʚʳʩʦʪʘ ʜʦʩʪʠʛʘʣʘ 32,4 ʩʤ, ʘ ʚ ʧʝʨʠʦʜ 

ʧʦʣʥʦʛʦ ʚʝʪʚʣʝʥʠʷ ʚʳʩʦʪʘ ʨʘʩʪʝʥʠʷ ʩʦʩʪʘʚʣʷʣʘ 59 ʩʤ. ɺ ʚʘʨʠʘʥʪʝ ʦʙʨʘʙʦʪʘʥʥʦʡ 

ʌʠʪʦʙʘʮʠʨʠʥʦʤ ʚʳʩʦʪʘ ʨʘʩʪʝʥʠʷ ʧʨʠ ʧʦʷʚʣʝʥʠʠ 6-7 ʣʠʩʪʴʝʚ ʙʳʣʘ ʨʘʚʥʘ 19,2 ʩʤ, ʯʪʦ ʥʘ 

4,6 ʩʤ ʚʳʰʝ, ʯʝʤ ʧʨʠ ʥʘʙʣʶʜʝʥʠʠ. ʇʦʩʣʝ ʧʝʨʚʦʛʦ ʠ ʜʦ ʚʪʦʨʦʛʦ ʫʢʦʩʘ ʵʪʘ ʪʝʥʜʝʥʮʠʷ 

ʧʨʦʜʦʣʞʘʝʪʩʷ. 
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ʊʘʙʣʠʮʘ 2 ï ɼʠʥʘʤʠʢʘ ʨʦʩʪʘ ʢʦʨʤʦʚʳʭ ʢʫʣʴʪʫʨ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʙʠʦʧʨʝʧʘʨʘʪʦʚ (ʜʦʥʥʠʢ, 

ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ), ʩʤ 

 

ɺʘʨʠʘʥʪʳ  

ʦʧʳʪʘ 

ɺʳʩʦʪʘ ʨʘʩʪʝʥʠʷ ʧʦ ʤʝʞʬʘʟʥʦʤʫ ʧʝʨʠʦʜʫ ʨʘʟʚʠʪʠʷ 

ɼʦ 1-ʛʦ ʫʢʦʩʘ ɼʦ 2-ʛʦ ʫʢʦʩʘ 

3- 4 

ʣʠʩʪʴʝʚ 

6-7 

ʣʠʩʪʴʝʚ 

ʅʘʯʘʣʦ 

ʚʝʪʚʣʝʥ

ʠ ̫

ɺʝʪʚʣʝʥ

ʠʝ  

ʆʪʨʘʩ

ʪʘʥʠʝ  

ɺʝʪʚʣʝʥʠʝ  

ɹʝʟ ʦʙʨʘʙʦʪʢʠ (ʢʦʥʪʨʦʣʴ) 7,6 14,6 32,4 59,0 14,2 64,9 

ʆʙʨ. ʩ ʙʠʦʧʨʝʧʘʨʘʪʦʤ 8,6 19,2 36,9 61,2 14,8 70,8 

 

ɺʘʨʠʘʥʪ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʙʠʦʧʨʝʧʘʨʘʪʘ ʚ ʧʝʨʠʦʜ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʠʤʝʣʘ ʚʳʩʦʪʫ 

14,8, ʘ ʚ ʧʝʨʠʦʜ ʚʝʪʚʣʝʥʠʷ ʜʦʩʪʠʛʣʘ 70,8 ʩʤ, ʙʳʣʘ ʥʘ 5,9 ʩʤ ʚʳʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʢʦʥʪʨʦʣʴʥʦʡ (64,9 ʩʤ). 

 
ʊʘʙʣʠʮʘ 3 ï ɼʠʥʘʤʠʢʘ ʨʦʩʪʘ ʢʦʨʤʦʚʳʭ ʢʫʣʴʪʫʨ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʙʠʦʧʨʝʧʘʨʘʪʦʚ 

(ʩʫʜʘʥʩʢʘʷ ʪʨʘʚʘ, ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ), ʩʤ 

 

ɺʘʨʠʘʥʪʳ  

ʦʧʳʪʘ 

ɺʳʩʦʪʘ ʨʘʩʪʝʥʠʷ ʧʦ ʤʝʞʬʘʟʥʦʤʫ ʧʝʨʠʦʜʫ ʨʘʟʚʠʪʠʷ 

ʂʫʱʝʥʠʝ ʂʦʣʦʰʝʥʠʝ  

ɹʝʟ ʦʙʨʘʙʦʪʢʠ (ʢʦʥʪʨʦʣʴ) 27,4 170 

ʆʙʨ. ʩ ʙʠʦʧʨʝʧʘʨʘʪʦʤ 30,8 222 

 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʥʘʙʣʶʜʝʥʠʡ ʥʘʠʣʫʯʰʠʝ ʧʦʢʘʟʘʪʝʣʠ ʚʳʷʚʣʝʥʳ ʚ ʚʘʨʠʘʥʪʘʭ, ʛʜʝ 

ʦʙʨʘʙʦʪʘʥʦ ʩ ʙʠʦʧʨʝʧʘʨʘʪʦʤ. ɺ ʵʪʠʭ ʚʘʨʠʘʥʪʘʭ ʚʳʩʦʪʘ ʨʘʩʪʝʥʠʡ ʚ ʬʘʟʘʭ ʢʫʱʝʥʠʷ 

ʜʦʩʪʠʛʘʝʪ 30,8 ʩʤ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʦʡ ʚʳʰʝ ʥʘ 3,4 ʩʤ. ɺ ʬʘʟʘʭ ʢʦʣʦʰʝʥʠʝ 

ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʣʘʩʴ ʜʣʠʥʘ ʨʘʩʪʝʥʠʡ: ʥʘʠʣʫʯʰʠʝ ʧʦʢʘʟʘʪʝʣʠ ʙʳʣʠ ʦʪʤʝʯʝʥʳ ʚ 

ʚʘʨʠʘʥʪʘʭ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʙʠʦʧʨʝʧʘʨʘʪʘ. ɼʣʠʥʘ ʨʘʩʪʝʥʠʡ ʫ ʩʫʜʘʥʩʢʦʡ ʪʨʘʚʳ ï 223 ʩʤ, ʚ 

ʢʦʥʪʨʦʣʴʥʦʤ ʚʘʨʠʘʥʪʝ ʩʦʩʪʘʚʣʷʝʪ 170 ʩʤ, ʪʦ ʝʩʪʴ ʥʠʞʝ ʥʘ 52 ʩʤ. 

ʇʝʨʚʳʡ ʫʢʦʩ ʙʳʣ ʧʨʦʚʝʜʝʥ ʚ 25 ʠʶʥʷ 2024 ʛʦʜʘ. ɸ ʚʪʦʨʦʡ ʫʢʦʩ 15 ʘʚʛʫʩʪʘ. 

ʇʨʦʚʝʜʝʥʳ ʫʯʝʪ ʫʨʦʞʘʡʥʦʩʪʠ ʟʘ ʧʦʩʝʚʘʤʠ ʢʦʨʤʦʚʳʭ ʢʫʣʴʪʫʨ (ʨʠʩ. 5).  

 

   
  

ʈʠʩʫʥʦʢ 5 ï ʋʙʦʨʢʘ ʥʘ ʩʝʥʦ 

 

ʈʝʟʫʣʴʪʘʪʳ ʫʯʝʪʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 4. 

ʅʘ ʚʩʝʭ ʚʘʨʠʘʥʪʘʭ, ʛʜʝ ʧʨʦʚʦʜʠʣʘʩʴ ʦʙʨʘʙʦʪʢʘ ʩʝʤʷʥ ʙʠʦʣʦʛʠʯʝʩʢʠʤʠ ʫʜʦʙʨʝʥʠʷʤʠ 

ï ʌʠʪʦʙʘʮʠʨʠʥ ʠ ʇʣʘʥʪʦʙʘʢʪʝʨʠʥ ʧʦʣʫʯʝʥʳ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ, ʙʦʣʝʝ ʚʳʩʦʢʠʡ 

ʫʨʦʞʘʡ ʩʝʥʘ ʧʦʣʫʯʝʥ ʩ ʧʨʠʤʠʥʝʥʠʝʤ ʙʠʦʫʜʦʙʨʝʥʠʡ ʥʘ ʚʘʨʠʘʥʪʝ ʩ ʪʨʘʚʦʩʤʝʩʴʶ 

(ʜʦʥʥʠʢ+ʩʫʜʘʥʢʘ)  ʩʫʤʤʘʨʥʦ 56 ʮ/ʛʘ.  
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ʊʘʙʣʠʮʘ 4 ï ʋʯʝʪ ʫʨʦʞʘʡʥʦʩʪʠ ʢʦʨʤʦʚʳʭ ʢʫʣʴʪʫʨ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʙʠʦʧʨʝʧʘʨʘʪʦʚ 

(ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ) 

 

ʂʫʣʴʪʫʨʳ 
ɺʘʨʠʘʥʪʳ  

ʦʧʳʪʘ 

ʋʢʦʩʳ 

ɯ ɯɯ Ɇ 

ɼʦʥʥʠʢ  ɹʝʟ ʦʙʨʘʙʦʪʢʠ (ʢʦʥʪʨʦʣʴ) - 12,7 12,7 

ʆʙʨ. ʩ ʙʠʦʧʨʝʧʘʨʘʪʦʤ - 15,1 15,1 

ʉʫʜʘʥʩʢʘʷ ʪʨʘʚʘ ɹʝʟ ʦʙʨʘʙʦʪʢʠ (ʢʦʥʪʨʦʣʴ) 11,6 15,4 27,0 

ʆʙʨ. ʩ ʙʠʦʧʨʝʧʘʨʘʪʦʤ 13,3 18,2 31,5 

ɼʦʥʥʠʢ+ 

ʩʫʜʘʥʩʢʘʷ ʪʨʘʚʘ 

ɹʝʟ ʦʙʨʘʙʦʪʢʠ (ʢʦʥʪʨʦʣʴ) 17,6 29,5 47,1 

ʆʙʨ. ʩ ʙʠʦʧʨʝʧʘʨʘʪʦʤ 21,0 35,0 56,0 

 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʫʢʘʟʘʥʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ ʧʨʠʤʝʥʝʥʠʡ ʙʠʦʧʨʝʧʘʨʘʪʘ ʦʪʣʠʯʠʣʘʩʴ 

ʥʘʠʙʦʣʴʰʝʡ ʧʨʠʙʘʚʢʦʡ ʢʦʨʤʦʚʦʡ ʤʘʩʩʳ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʥʪʨʦʣʝʤ, ʚʳʰʝ ʥʘ 8,9 ʮ/ʛʘ ʩʝʥʳ. 

ʇʦʵʪʦʤʫ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʝ ʚʳʚʦʜʳ ʦ ʥʘʠʙʦʣʴʰʝʡ ʧʨʠʝʤʣʝʤʦʩʪʠ ʵʪʦʡ 

ʤʝʪʦʜʳ. 

ɹʠʦʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʜʦʥʥʠʢʘ ʠ ʩʫʜʘʥʩʢʦʡ ʪʨʘʚʳ ʦʧʨʝʜʝʣʷʣʠ ʚ ʂʳʟʳʣʦʨʜʠʥʩʢʦʤ 

ʬʠʣʠʘʣʘʝ çʅɸʎʕʂʉè. ɼʣʷ ʘʥʘʣʠʟʘ ʙʳʳʣʠ ʦʪʦʙʨʘʥʳ ʩʥʦʧʳ ʜʦʥʥʠʢʘ ʠ ʩʫʜʘʥʩʢʦʡ ʪʨʘʚʳ ʠ 

ʠʭ ʪʨʘʚʦʩʤʝʩʝʡ. ʆʧʨʝʜʝʣʝʥʳ ʜʦʣʠ ʚʣʘʛʠ, ʟʦʣʳ, ʘʟʦʪʘ, ʩʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ, ʢʘʨʦʪʠʥʘ, 

ʢʣʝʪʯʘʪʢʠ ʠ ʢʦʨʤʦʚʦʡ ʝʜʠʥʠʮʳ. ʋʩʣʦʚʠʷ ʧʨʦʚʝʜʝʥʠʷ ʠʩʧʳʪʘʥʠʡ: ʪʝʤʧʝʨʘʪʫʨʘ 23,7
0
ʉ, 

ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ 78,0 %, ʘʪʤʦʩʬʝʨʥʦʝ ʜʘʚʣʝʥʠʝ 98,5 ʢʇʘ.
 

ʊʨʝʙʦʚʘʥʠʷ ʢ ʢʘʯʝʩʪʚʫ ʩʝʥʘ ʨʝʛʣʘʤʝʥʪʠʨʫʶʪʩʷ ʦʪʨʘʩʣʝʚʳʤ ʩʪʘʥʜʘʨʪʦʤ ɻʆʉʊ 

10243-2000. ʇʦ ʵʪʠʤ ɻʆʉʊʦʤ ʪʘʢʞʝ ʥʦʨʤʠʨʫʶʪʩʷ: 

ï ʤʘʩʩʦʚʘʷ ʜʦʣʷ ʩʳʨʦʛʦ ʧʨʦʪʝʠʥʘ ʚ ʩʫʭʦʤ ʚʝʱʝʩʪʚʝ (%, ʥʝ ʤʝʥʝʝ) ʜʣʷ ʙʦʙʦʚʦ-

ʟʣʘʢʦʚʦʛʦ ï 14%, 11% ʠ 9%; 

ï ʤʘʩʩʦʚʘʷ ʜʦʣʷ ʚ ʩʫʭʦʤ ʚʝʱʝʩʪʚʝ ʩʳʨʦʡ ʢʣʝʪʯʘʪʢʠ (%, ʥʝ ʙʦʣʝʝ): ʜʣʷ ʩʝʥʘ  ʩʝʷʥʦʛʦ 

ʙʦʙʦʚʦ-ʟʣʘʢʦʚʦʛʦ ð 29%, 31% ʠ 32%. 

ï ʤʘʩʩʦʚʘʷ ʜʦʣʷ ʩʳʨʦʡ ʟʦʣʳ ʚ ʩʫʭʦʤ ʚʝʱʝʩʪʚʝ (%, ʥʝ ʙʦʣʝʝ): ʜʣʷ ʩʝʥʘ ð 10. 

ɿʘʢʣʶʯʝʥʠʝ. ɺ ʮʝʣʷʭ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʠ ʚʦʟʜʝʣʳʚʘʥʠʷ ʢʦʨʤʦʚʳʭ 

ʢʫʣʴʪʫʨ ʙʳʣ ʧʦʩʪʘʚʣʝʥ ʧʦʣʝʚʦʡ ʦʧʳʪ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ 

ʌʠʪʦʙʘʮʠʨʠʥ ʠ ʇʣʘʥʪʦʙʘʢʪʝʨʠʥ.   

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʬʝʥʦʣʦʛʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ, ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦʟʚʦʣʷʶʪ 

ʩʫʜʠʪʴ ʦʙ ʵʬʬʝʢʪʠʚʥʦʤ ʧʦʩʣʝʜʝʡʩʪʚʠʠ ʧʨʠʤʝʥʝʥʠʷ ʙʠʦʫʜʦʙʨʝʥʠʷʤʠ ʙʦʣʝʝ ʫʩʠʣʝʥʥʳʝ 

ʧʨʦʮʝʩʩʳ ʨʦʩʪʘ ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʨʘʩʪʝʥʠʡ ʦʧʳʪʥʳʭ ʚʘʨʠʘʥʪʦʚ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

ʫʚʝʣʠʯʠʚʘʶʪ ʫʨʦʞʘʡʥʦʩʪʴ ʢʫʣʴʪʫʨ. ɼʦʥʥʠʢ ʦʙʨʘʙʦʪʘʥʥʦʡ ʩ ʙʠʦʧʨʝʧʘʨʘʪʦʤ 

çʌʠʪʦʙʘʮʠʨʠʥè, ʧʨʦʨʦʩʣʦ 244 ʰʪʫʢ ʧʨʦʨʦʩʪʢʦʚ ʥʘ ʢʚʘʜʨʘʪʥʳʡ ʤʝʪʨ, ʪʦ ʝʩʪʴ 95,4% 

ʧʦʩʝʷʥʥʳʭ ʩʝʤʷʥ. ʕʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ (131 ʰʪ./ʤ
2
 

ʠʣʠ 59,3%) ʦʥ ʙʳʣ ʥʘ 113 ʰʪ./ʤ
2
 ʠʣʠ ʥʘ 36,1% ʙʦʣʴʰʝ. ɺ ʵʪʦʤ ʚʘʨʠʘʥʪʝ ʩʦʭʨʘʥʠʣʦʩʴ 

91,5% ʧʦʙʝʛʦʚ. ɺ ʚʘʨʠʘʥʪʝ ʩʫʜʘʥʩʢʘʷ ʪʨʘʚʘ ʦʙʨʘʙʦʪʘʥʥʦʡ ʙʠʦʫʜʦʙʨʝʥʠʝʤ 

ʇʣʘʥʪʦʙʘʢʪʝʨʠʥ, ʚʩʭʦʞʝʩʪʴ ʩʝʤʷʥ ʩʦʩʪʘʚʠʣʘ 85,1%, ʪ. ʝ. ʧʨʦʨʦʩʣʦ 91 ʰʪ./ʤ
2
 ʩʝʤʷʥ. 

ʉʦʭʨʘʥʥʦʩʪʴ ʧʦʙʝʛʦʚ ʩʦʩʪʘʚʠʣʘ 96,6% ʧʨʠ ʥʘʣʠʯʠʠ 87 ʨʘʩʪʝʥʠʡ ʥʘ ʢʚʘʜʨʘʪʥʳʡ ʤʝʪʨɺ 

ʚʘʨʠʘʥʪʝ ʧʦʩʝʷʥʳ ʜʦʥʥʠʢ ʩ ʩʫʜʘʥʩʢʦʡ ʪʨʘʚʳ ʧʨʠʤʝʥʝʥʠʝʤ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ 

ʚʩʭʦʞʝʩʪʴ ʩʝʤʷʥ ʩʦʩʪʘʚʠʣʘ 94,4-83,8%, ʪʦ ʝʩʪʴ ʨʦʩʪʢʦʚ 216-84,1 ʰʪ ʥʘ ʢʚʘʜʨʘʪʥʳʡ ʤʝʪʨ. 

ɺʩʭʦʞʝʩʪʴ ʩʝʤʷʥ ʙʳʣʘ ʥʘ 33,2-49,6% ʚʳʰʝ, ʯʝʤ ʙʝʟ ʧʨʠʤʝʥʝʥʠʠ ʙʠʦʫʜʦʙʨʝʥʠʡ. ɺ ʜʘʥʥʦʤ 

ʚʘʨʠʘʥʪʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʙʝʛʦʚ ʩʦʩʪʘʚʠʣʦ 216-84,1 ʰʪʫʢʠ ʥʘ ʢʚʘʜʨʘʪʥʳʡ ʤʝʪʨ, ʪʦ ʝʩʪʴ 

ʩʦʭʨʘʥʠʣʦʩʴ 9502-97,4% ʧʨʦʨʦʩʰʠʭ ʧʦʙʝʛʦʚ. ʉʘʤʳʡ ʚʳʩʦʢʠʡ ʫʨʦʞʘʡ ʩʝʥʳ ʧʦʣʫʯʝʥ ʚ 

ʚʘʨʠʘʥʪʘʭ ʩ ʧʨʠʤʝʥʝʥʠʝʤ  ʙʠʦʫʜʦʙʨʝʥʠʠ ʩʫʤʤʘʨʥʦ 56 ʮ/ʛʘ.  

ɹʣʘʛʦʜʘʨʥʦʩʪʴ. ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʧʨʦʛʨʘʤʤʳ 

BR22884393 çʉʦʟʜʘʥʠʝ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʳʭ ʩʦʨʪʦʚ ʠ ʛʠʙʨʠʜʦʚ ʢʦʨʤʦʚʳʭ ʢʫʣʴʪʫʨ ʜʣʷ 

ʨʘʟʣʠʯʥʳʭ ʘʛʨʦʢʣʠʤʘʪʠʯʝʩʢʠʭ ʟʦʥ ʂʘʟʘʭʩʪʘʥʘ ʠ ʨʘʟʨʘʙʦʪʢʘ ʩʦʨʪʦʚʦʡ ʪʝʭʥʦʣʦʛʠʠè ʧʦ 

ʤʝʨʦʧʨʠʷʪʠʶ çʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʠ ʚʦʟʜʝʣʳʚʘʥʠʷ ʢʦʨʤʦʚʳʭ ʢʫʣʴʪʫʨ 
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(ʩʫʜʘʥʩʢʘʷ ʪʨʘʚʘ, ʜʦʥʥʠʢ) ʚ ʫʩʣʦʚʠʷʭ ʂʘʟʘʭʩʪʘʥʩʢʦʛʦ ʇʨʠʘʨʘʣʴʷè ʢʦʥʢʫʨʩʘ ʧʦ 

ʧʨʦʛʨʘʤʤʥʦ-ʮʝʣʝʚʦʤʫ ʬʠʥʘʥʩʠʨʦʚʘʥʠʶ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʧʨʠʢʣʘʜʥʳʭ ʥʘʫʯʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʦʙʣʘʩʪʠ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʥʘ 2024-2026 ʛʦʜʳ ʧʦ ʙʶʜʞʝʪʥʦʡ 

ʧʨʦʛʨʘʤʤʝ 267 çʇʦʚʳʰʝʥʠʝ ʜʦʩʪʫʧʥʦʩʪʠ ʟʥʘʥʠʡ ʠ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡè ʧʦʜʧʨʦʛʨʘʤʤʘ 

101 çʇʨʦʛʨʘʤʤʥʦ-ʮʝʣʝʚʦʝ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʤʝʨʦʧʨʠʷʪʠʡè ʧʦ 

ʩʧʝʮʠʬʠʢʝ 154 çʆʧʣʘʪʘ ʫʩʣʫʛ ʧʦ ʠʩʩʣʝʜʦʚʘʥʠʷʤè. 
 

ʃʠʪʝʨʘʪʫʨʘ: 

 

[1] ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʧʨʦʛʨʘʤʤʘ ʨʘʟʚʠʪʠʷ ɸʇʂ ʥʘ 2017-2021 ʛʦʜʳ. 2017 // URL: 

http://www.zakon.kz (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 04.10.2018). 

[2]  Harinder , P.S., Tran G., Heuze V., Ankers P. Stateoftheart on use of insects as animal feed// 

Animal Feed Science and Technology. ï No.197. ï 2014. ï P. 1-33. 

[3] ʉʝʨʝʢʧʘʝʚ, ʅ.ɸ. ʂʦʨʤʦʧʨʦʠʟʚʦʜʩʪʚʦ ï ʦʜʥʦ ʠʟ ʧʨʠʦʨʠʪʝʪʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʥʘʫʯʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ // ʄʘʪʝʨ. ʨʝʩʧʫʙ. ʥʘʫʯ. -ʪʝʦʨ. ʢʦʥʬ. çʉʝʡʬʫʣʣʠʥʩʢʠʝ ʯʪʝʥʠʷ ï 9: ʥʦʚʳʡ ʚʝʢʪʦʨ 

ʨʘʟʚʠʪʠʷ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʥʘʫʢʠè, ʧʦʩʚʷʱʝʥʥʳʡ ʜʥʶ ʇʝʨʚʦʛʦ ʇʨʝʟʠʜʝʥʪʘ ʈʝʩʧʫʙʣʠʢʠ 

ʂʘʟʘʭʩʪʘʥè. ï ɸʩʪʘʥʘ, 2013. ï ʊ.1, ʯ.1 ï ʉ. 241-243. 

[4]   ʂ 2020 ʛʦʜʫ ʧʦʩʝʚʥʘʷ ʧʣʦʱʘʜʴ ʢʦʨʤʦʚʳʭ ʢʫʣʴʪʫʨ ʚ ʂʘʟʘʭʩʪʘʥʝ ʫʚʝʣʠʯʠʪʴʩʷ ʜʦ 10,2 

ʤʠʣʣʠʦʥʘ ʛʝʢʪʘʨ ï ʄʠʥʩʝʣʴʭʦʟ ʈʂ. ï2013. // URL: http://www.inform.kz/ru/k-2020 (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 

18.11.2017). 

[5] ʄʥʦʛʦʣʝʪʥʠʝ ʙʦʙʦʚʳʝ ʪʨʘʚʳ ʚ ʟʘʩʫʰʣʠʚʳʭ ʩʪʝʧʷʭ ʉʝʚʝʨʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ: 

ʈʝʢʦʤʝʥʜʘʮʠʠ / ʅ.ʀ. ʌʠʣʠʧʧʦʚʘ, ɽ.ʀ. ʇʘʨʩʘʝʚ, ʊ.ʄ. ʂʦʙʝʨʥʠʮʢʘʷ ï ɸʩʪʘʥʘ: ʅʇʎɿʍ ʠʤ. 

ɸ.ʀ.ɹʘʨʘʝʚʘ, ï 2011. ï 36 ʩ. 

[6]  ʎʚʝʣʸʚ, ʅ.ʅ. // ʉʦʮʠʘʣʴʥʦʝ ʧʘʨʪʥʸʨʩʪʚʦ ï ʊʝʣʝʚʠʜʝʥʠʝ. ï ʄ.: ɹʦʣʴʰʘʷ ʨʦʩʩʠʡʩʢʘʷ 

ʵʥʮʠʢʣʦʧʝʜʠʷ, 2016. ï ʉ. 384. ï (ɹʦʣʴʰʘʷ ʨʦʩʩʠʡʩʢʘʷ ʵʥʮʠʢʣʦʧʝʜʠʷ: [ʚ 35 ʪ.] / ʛʣ. 

ʨʝʜ. ʖ.ʉ.ʆʩʠʧʦʚ; 2004-2017, ʪ. 31). ï ISBN 978-5-85270-368-2. 

[7]  Megee, C.R. Sweet clover. // MichiganState College Special Bul. ï 1932. ï vol. 152. ï N 

202. ï P. 16-20.  

[8] Pieters, A.I.  Sweet clover. ï U.S. Deparment. of. Agrieneture. Leaflet. ï 1939. ï N 23. ï ʈ. 6-

8. 

[9] Kasperbauer, M.I.,  Garadner F.P., Loomis W.E. Interaction of photoperiod and vernalization 

in flovelring of sweet clover (Melilotus). // Plant. Physiol. ï 1962. ï vol.37 ï N 2. ï P. 165-170. 

[10]  ɻʆʉʊ 13496.4-93. ʄʝʪʦʜʳ ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʘʟʦʪʘ ʠ ʩʳʨʦʛʦ ʧʨʦʪʝʠʥʘ. ï ʄ.: 

ʉʪʘʥʜʘʨʪʠʥʬʦʨʤ, 2011. ï 17 ʩ. 

[11] ɻʆʉʊ 4808-87. ʄʝʪʦʜ ʦʧʨʝʜʝʣʝʥʠʷ ʦʙʤʝʥʥʦʡ ʵʥʝʨʛʠʠ. ï ʄ., 2002. ï 6 ʩ.     

[12] ɻʆʉʊ 26424-85. ʄʝʪʦʜ ʦʧʨʝʜʝʣʝʥʠʷ ʠʦʥʦʚ ʢʘʨʙʦʥʘʪʘ ʠ ʙʠʢʘʨʙʦʥʘʪʘ ʚ ʚʦʜʥʦʡ 

ʚʳʪʷʞʢʝ. ï ʄ., 2018. ï 5 ʩ.    

[13] Clarke, A.E. Interitanee of annual nabit and niode of pollination in an annual white sweet 

clover. // I. of the Amer. Society of Agronomy. ï 1935. ï vol. 27. ï P. 292-296.  

[14] Lelunann, C., Bokharaklee-eine bodenverlesserrunde ende Futterplanse der leichten Boden. 

// Mitschurinfewegung. ï 1951. I.6. ï N 10. ï ʈ. 811-813.  

[15] Konig, R. Unsere Esfahrungen mit Steinklee als Zwischenfruckt. // Wissen. ï teehnicher 

Forschritt. f d Land. ï 1962. ï I.3.H.6. ï ʈ. 280-281.  

[16] Kasperbauer, M.I.,  Gardner F.P. Dayleugth coutrols root size flowering in sweet clover 

plants. // Crops. Soils. ï 1962. ï vol. 14. ï N 8. ï 21 ʨ.  

 

References: 

 

[1] Gosudarstvennaja programma razvitija APK na 2017-2021 gody. 2017. // URL: 

http://www.zakon.kz. (data obrashhenija 04.10.2018). [in Russian] 

[2]  Harinder , P.S., Tran G., Heuze V., Ankers P. Stateoftheart on use of insects as animal feed// 

Animal Feed Science and Technology. ï No.197. ï 2014. ï P. 1-33. 

[3] Serekpaev, N.A. Kormoproizvodstvo ï odno iz prioritetnyh napravlenij nauchnyh 

issledovanij // Mater. respub. nauch. -teor. konf. çSejfullinskie chtenija ï 9: novyj vektor razvitija 

http://www.zakon.kz/
https://ru.wikipedia.org/wiki/%D0%91%D0%BE%D0%BB%D1%8C%D1%88%D0%B0%D1%8F_%D1%80%D0%BE%D1%81%D1%81%D0%B8%D0%B9%D1%81%D0%BA%D0%B0%D1%8F_%D1%8D%D0%BD%D1%86%D0%B8%D0%BA%D0%BB%D0%BE%D0%BF%D0%B5%D0%B4%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%9E%D1%81%D0%B8%D0%BF%D0%BE%D0%B2,_%D0%AE%D1%80%D0%B8%D0%B9_%D0%A1%D0%B5%D1%80%D0%B3%D0%B5%D0%B5%D0%B2%D0%B8%D1%87_(%D0%BC%D0%B0%D1%82%D0%B5%D0%BC%D0%B0%D1%82%D0%B8%D0%BA)
https://ru.wikipedia.org/wiki/%D0%A1%D0%BB%D1%83%D0%B6%D0%B5%D0%B1%D0%BD%D0%B0%D1%8F:%D0%98%D1%81%D1%82%D0%BE%D1%87%D0%BD%D0%B8%D0%BA%D0%B8_%D0%BA%D0%BD%D0%B8%D0%B3/9785852703682


14 

 

 

vysshego obrazovanija i naukiè, posvjashhennyj dnju Pervogo Prezidenta Respubliki Kazahstanè. ï 

Astana, ï 2013. ï T.1, ch.1 ï S. 241-243. [in Russian] 

[4]   K 2020 godu posevnaja ploshhad' kormovyh kul'tur v Kazahstane uvelichit'sja do 10,2 

milliona gektar ï Minsel'hoz RK. ï2013. // URL: http://www.inform.kz/ru/k-2020 (data obrashhenija 

18.11.2017). [in Russian] 

[5] Mnogoletnie bobovye travy v zasushlivyh stepjah Severnogo Kazahstana: Rekomendacii / 

N.I. Filippova, E.I. Parsaev, T.M.Kobernickaja ï Astana: NPCZH im. A.I. Baraeva, ï 2011. ï 36 s. [in 

Russian] 

[6]  Cveljov, N.N. // Social'noe partnjorstvo ï Televidenie. ï M.: Bol'shaja rossijskaja 

jenciklopedija, 2016. ï S. 384. ï (Bol'shaja rossijskaja jenciklopedija: [v 35 t.] / gl. red. Ju. S. Osipov; 

2004-2017, t. 31). ï ISBN 978-5-85270-368-2. [in Russian] 

[7]  Megee, C.R. Sweet clover. // MichiganState College Special Bul. ï 1932. ï vol. 152. ï N 

202. ï P. 16-20.   

[8] Pieters, A.I.  Sweet clover. ï U.S. Deparment. of. Agrieneture. Leaflet. ï 1939. ï N 23. ï P. 6-

8.  

[9] Kasperbauer, M.I.,  Garadner F.P., Loomis W.E. Interaction of photoperiod and vernalization 

in flovelring of sweet clover (Melilotus). // Plant. Physiol. ï 1962. ï vol.37 ï N 2. ï P. 165-170. 

[10] GOST 13496.4-93. Metody opredelenija soderzhanija azota i syrogo proteina. ï M.: 

Standartinform, 2011. ï 17 s. [in Russian] 

[11] GOST 4808-87. Metod opredelenija obmennoj jenergii. ï M., 2002. ï 6 s. [in Russian]     

[12] GOST 26424-85. Metod opredelenija ionov karbonata i bikarbonata v vodnoj vytjazhke. ï 

M., 2018. ï 5 s. [in Russian]    

[13] Clarke, A.E. Interitanee of annual nabit and niode of pollination in an annual white sweet 

clover. // I. of the Amer. Society of Agronomy. ï 1935. ï vol. 27. ï P. 292-296.   

[14] Lelunann, C. Bokharaklee-eine bodenverlesserrunde ende Futterplanse der leichten Boden. 

// Mitschurinfewegung. ï 1951. I.6. ï N 10. ï P. 811-813.  

[15] Konig, R. Unsere Esfahrungen mit Steinklee als Zwischenfruckt. // Wissen. ï teehnicher 

Forschritt. f d Land. ï 1962. ï I.3.H.6. ï P. 280-281.  

[16] Kasperbauer, M.I.,  Gardner F.P. Dayleugth coutrols root size flowering in sweet clover 

plants. // Crops. Soils. ï 1962. ï vol. 14. ï N 8. ï 21 p.  

 

 

 רɸʅʓ ɾᴄʅɽ ʆʅʓפʓʐרʁɽɾʆתɼɸʁʓʅɼɸ ʊנɯʈɯ ɾɸרɸʈɸʃ ᴆ פʉʊɸʅɼʓפɸɿɸפ

ʉʋɼɸʅ ʐᴆɹɯʄɽʅ פʆʉʇɸʉʓʅ ᴆʉɯʈʋɼɯר ɾɽʂɽʃɽɻɽʅ ᴄɼɯʉʊɽʈɯ ʄɽʅ 

ʊɽʍʅʆʃʆɻʀʗʃɸʈʓʅ ɾɽʊɯʃɼɯʈʋ 
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ɾʫʤʘʜʠʣʦʚʘ ɾ.ʐ., PhD 

ɹʘʠʤʙʝʪʦʚʘ ɻ.ɿ., ʧʦʩʪʜʦʢʪʦʨʘʥʪ 

 

çʓ. ɾʘϨʘʝʚ ʘʪʳʥʜʘϤʳ ϧʘʟʘϨ ʢϮʨʽʰ ʰʘʨʫʘʰʳʣʳϤʳ Ϥʳʣʳʤʠ-ʟʝʨʪʪʝʫ ʠʥʩʪʠʪʫʪʳè ɾʐʉ, 

ϧʳʟʳʣʦʨʜʘ Ϩ., ϧʘʟʘϨʩʪʘʥ  

 

ɸשʜʘʪʧʘ. פʘʟʽʨʛʽ ʫʘץʳʪʪʘ ʭʘʣʳץʪʳ ʤʘʣ ʰʘʨʫʘʰʳʣʳסʳʥʳש ʩʘʧʘʣʳ ᴇʥʽʤʽʤʝʥ ץʘʤʪʘʤʘʩʳʟ 

ʝʪʫ ʞᴅʥʝ ʦʣʘʨʜʳש ʵʢʩʧʦʨʪʪʳץ ᴅʣʝʫʝʪʽʥ ʘʨʪʪʳʨʫ װʰʽʥ ʤʳץʪʳ ײʣʪʪʳץ ץʦʨʣʘʨ ײץʨʫ ץʘʞʝʪʪʽʣʽʛʽ 

ʪʫʳʥʜʘʡʜʳ. ʉʦסשʳ ʞʳʣʜʘʨʜʘסʳ ʞʝʤʰᴇʧ ᴇʥʜʽʨʽʩʽʥʽש ʜʘʤʫ ʞʘסʜʘʡʳʥ ʪʘʣʜʘʫ ʞʝʤʰᴇʧ ʙʽʨʣʽʢʪʝʨʽʥʽש 

ʪᴇʤʝʥ ᴇʥʽʤʜʽʣʽʛʽ, ᴅʩʽʨʝʩʝ ʳʣסʘʣʜʘʥʫ ʞʘסʜʘʡʣʘʨʳ ץʦʣʘʡʩʳʟ ʙʦʣסʘʥ ʞʳʣʜʘʨʳ ʘʫʳʣʰʘʨʫʘʰʳʣʳץ 

ʞʘʥʫʘʨʣʘʨʳʥ ʞʝʪʢʽʣʽʢʪʽ ʤᴇʣʰʝʨʜʝ ʞʝʤʤʝʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʤʝʡʪʽʥʽʥ ʢᴇʨʩʝʪʝʜʽ. 

ʆʩʳסʘʥ ʙʘʡʣʘʥʳʩʪʳ ʰʘʣסʘʡʜʘסʳ ʞʘʡʳʣʳʤʜʘʨʜʳ ʪʠʽʤʜʽ ʧʘʡʜʘʣʘʥʫʤʝʥ ץʘʪʘʨ, ʝʛʽʩ ʘʣץʘʧʪʘʨʳʥʳש 

ʢᴇʣʝʤʽʥ ײʣסʘʡʪʘ ʦʪʳʨʳʧ, ʞʝʤʰᴇʧ ᴇʥʜʽʨʽʩʽʥ ץʘʨץʳʥʜʳ ʜʘʤʳʪʫ ʞװʨʛʽʟʽʣʫʜʝ. ʄʘץʘʣʘʜʘ 

 שʦʩʧʘʩʳʥ ᴇʩʽʨʫʜʽץ ʩʫʜʘʥ ʰᴇʙʽʤʝʥ שʘ ʤʝʥ ʦʥʳץʳʰשʡʝʞʦװʜʘʡʳʥʜʘ ʪסʽʨʽ ʞʘשɸʨʘʣ ᴇ ץʩʪʘʥʜʳץʘʟʘץ

ʞʝʢʝʣʝʛʝʥ ᴅʜʽʩʪʝʨʽ ʤʝʥ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳ ץʘʨʘʩʪʳʨʳʣסʘʥ. ʆʩʳסʘʥ ʙʘʡʣʘʥʳʩʪʳ ʌʠʪʦʙʘʮʠʨʠʥ ʤʝʥ 

ʇʣʘʥʪʦʙʘʢʪʝʨʠʥʥʽש ʙʠʦʣʦʛʠʷʣʳץ ʧʨʝʧʘʨʘʪʪʘʨʳʥ ץʦʣʜʘʥʫ ʘʨץʳʣʳ ʜʘʣʘʣʳץ ʪᴅʞʽʨʠʙʝ ʞʘʩʘʣʜʳ. 

ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ ʙʦʡʳʥʰʘ ʘʣʳʥסʘʥ ʤᴅʣʽʤʝʪʪʝʨ ʙʠʦʪʳשʘʡʪץʳʰʪʘʨʜʳ ץʦʣʜʘʥʫ ᴅʩʝʨʽʥʽש 
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ʪʠʽʤʜʽʣʽʛʽʥ ʙʘסʘʣʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ᴆʩʽʤʜʽʢʪʝʨʜʽש ᴇʩʫʽ ʤʝʥ ץʘʣʳʧʪʘʩʫʳʥʳש ʥʝײסʨʣʳʤ 

ʢװʰʝʡʪʽʣʛʝʥ ʧʨʦʮʝʩʪʝʨʽ, ʩᴅʡʢʝʩʽʥʰʝ, ʞʘʩʳʣ ʤʘʩʩʘʥʳש ʝװ שʣʢʝʥ ᴇʥʽʤʽ ʞᴅʥʝ 1 ʞʝʤ ʙʽʨʣʽʛʽʥʜʝʛʽ 

ʘץʫʳʟ ʤᴇʣʰʝʨʽ ʘʣʳʥʜʳ. ʐᴇʧʪʽש ʝש ʞʦסʘʨʳ ᴇʥʽʤʜʽʣʽʛʽ ʙʠʦ ʪʳשʘʡʪץʳʰʪʘʨʜʳ ץʦʣʜʘʥʫ ʘʨץʳʣʳ 

ʘʣʳʥסʘʥ, ʞʘʣʧʳ-56 ʮ/ʛʘ. 
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Annotation. At present, in order to provide the population with quality livestock products and 

increase their export potential, there is a need to create strong national reserves. The analysis of the state 

of development of fodder production in recent years shows that low productivity of fodder units, 

especially in those years when moisture conditions are unfavorable, does not allow to provide sufficient 

fodder for farm animals. In this regard, along with the effective use of remote pastures, intensive 

development of fodder production with the increase of sown areas is carried out. In the article separate 

methods and technologies of cultivation of melilot and its mixture with Sudan grass in conditions of 

Kazakh Aral sea region are considered. In this regard, a field experiment with the use of biological 

preparations Phytobacirin and Plantobacterin was put. By results of researches the received data allow to 

judge about efficiency of after-effects of application of biofertilizers more strengthened processes of 

growth and formation of plants of variants, accordingly, the greatest yield of green mass and protein 

content in 1 fodder unit was received. The highest hay yield was obtained on variants with application of 

biofertilizers, in total - 56 c/ha. 
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1
ϧʦʨϨʳʪ ɸʪʘ ʘʪʳʥʜʘϤʳ ϧʳʟʳʣʦʨʜʘ ʫʥʠʚʝʨʩʠʪʝʪʽ, ϧʳʟʳʣʦʨʜʘ Ϩ., ϧʘʟʘϨʩʪʘʥ 

2
ʃ.ʅ ɻʫʤʠʣʝʚ ʘʪʳʥʜʘϤʳ ɽʫʨʘʟʠʷ ϰʣʪʪʳϨ ʫʥʠʚʝʨʩʠʪʝʪʽ, ɸʩʪʘʥʘ Ϩ., ϧʘʟʘϨʩʪʘʥ 

 

ɸשʜʘʪʧʘ. פʳʟʳʣʦʨʜʘ ʦʙʣʳʩʳʥʜʘסʳ ʩʦʨʪʘש ʪʦʧʳʨʘץʪʘʨʜʘ ᴇשʜʝʫʛʝ ʙʘʡʣʘʥʳʩʪʳ 

ʪװʡʝʞʦשʳʰץʘʥʳש ᴇʩʽʧ-ʜʘʤʫʳ ʞᴅʥʝ ᴇʥʽʤʜʽʣʽʛʽʥ ץʘʣʳʧʪʘʩʪʳʨʫʜʳש ʟʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ  ʙʦʡʳʥʰʘ  

ʙײʣ ʤʘץʘʣʘʜʘ ʢװʨʽʰ ʘʫʳʩʧʘʣʳ ʝʛʽʩʽʥʜʝʛʽ   ʥᴅʪʠʞʝʣʝʨʽ ʢʝʣʪʽʨʽʣʛʝʥ ʞᴅʥʝ ʪʦʧʳʨʘץʪʳ ᴇשʜʝʫ ᴅʜʽʩʽʥʝ 

ʙʘʡʣʘʥʳʩʪʳ ᴇʩʽʨʫ ʪʝʭʥʦʣʦʛʠʷʩʳ ץʘʨʘʩʪʳʨʳʣסʘʥ. ʊᴅʞʽʨʠʙʝ ʫʯʘʩʢʝʩʽʥʽש ʪʦʧʳʨʘסʳ ʢװʨʽʰʪʽ 

ʘʫʳʩʪʳʨʤʘʡ ʝʛʽʣʛʝʥ ʞʳʨʪʫ ץʘʙʘʪʳʥʜʘסʳ ץʘʣʜʳ1,65% ץ, ʢװʨʽʰʪʽʢʧʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ 0,88% ײץʨʘʜʳ. 

            ʊʦʧʳʨʘץʪʳ ʥʝʛʽʟʛʽ ᴇשʜʝʫ ᴅʜʽʩʪʝʨʽ ʪʦʧʳʨʘץ ʳʣסʘʣʳʥʳש ʞʠʥʘʣʫʳʥʘ ʞᴅʥʝ ʩʘץʪʘʣʫʳʥʘ ᴅʩʝʨ 

ʝʪʝʪʽʥʽ ʘʥʳץʪʘʣʜʳ. ɸʨʘʣ ᴇשʽʨʽʥʽש ʩʦʨʪʘשʜʳ ʪʦʧʳʨʘץʪʘʨʳʥʜʘ ᴅʨ ʪװʨʣʽ ʪʦʧʳʨʘץ ᴇשʜʝʫ ᴅʜʽʩʪʝʨʽ 

(ʘʫʜʘʨʳʧ ʞᴅʥʝ ʘʫʜʘʨʤʘʡ ᴇשʜʝʫ) ʟʝʨʪʪʝʣʜʽ. ʊʦʧʳʨʘץʪʳ ᴅʨʪװʨʣʽ ᴇשʜʝʫ ᴅʜʽʩʪʝʨʽʥ  ʪʦʧʳʨʘץʪʳ ʘʫʜʘʨʳʧ 

ᴇשʜʝʫʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ ʪʦʧʳʨʘץʪʳש ʳʣסʘʣʜʳʣʳסʳ 18,5 ʞᴅʥʝ 23,4 % ʘʨʘʣʳסʳʥʜʘ ᴇʟʛʝʨʜʽ.  

ʆשʪʘʡʣʳ ʳʣסʘʣʜʳʣʳץ ʯʠʟʝʣʜʝʫʜʝʥ ʢʝʡʽʥʛʽʛʝ ץʘʨʘסʘʥʜʘ, ʪʳʨʤʘʣʘʫʜʘʥ ʢʝʡʽʥ ʞʘץʩʳ ʩʘץʪʘʣʜʳ. 

ɺʝʛʝʪʘʮʠʷʣʳץ ʢʝʟʝשʥʽש ʩʦשʳʥʘ ץʘʨʘʡ ʪװʡʝʞʦשʳʰץʘ ᴇʩʽʤʜʽʢʪʝʨʽʥʽש ʝװ שʣʢʝʥ ʩʘץʪʘʣʫʳ ʘʫʜʘʨʤʘʡ 

ᴇשʜʝʫʤʝʥ ʩʝʙʫ ʘʣʜʳʥʜʘסʳ ʪʳʨʤʘʣʘʫ ʢʝʟʽʥʜʝ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ, ʚʝʛʝʪʘʮʠʷʣʳץ ʢʝʟʝשʥʽש ʩʦשʳʥʘ 

ʘʨʘʡ 490 ʜʘʥʘ/ʤץ
2
-ʜʝʥ 267 ʜʘʥʘ/ʤ

2
 ʩʘץʪʘʣסʘʥ. 

ʊװʡʝʞʦשʳʰץʘʥʳש  ʙʝʣʩʝʥʜʽʣʽʛʽ, ʪʦʧʳʨʘץʪʳץ שʘʣʜʳץʩʳʟ ᴇשʜʝʫ ʢʝʟʽʥʜʝ ʘʥʳץʪʘʣʜʳ, ʩʦʜʘʥ 

ʢʝʡʽʥ ʪʳʨʤʘʣʘʫ, ʦʥʜʘ ʢᴇʢʪʝʫʜʝʥ ʙʘʩʪʘʧ ʙײʪʘʣʘʥʫ ʙʘʩʪʘʣסʘʥסʘ ʜʝʡʽʥ ʪװʡʝʞʦשʳʰץʘ ʝʛʫʜʽש ʝש ʞʘץʩʳ, 

ʩʫ ʨʝʞʠʤʽʥʜʝ ʢᴇʨʩʝʪʪʽ ʞᴅʥʝ ᴇʩʽʤʜʽʢʪʝʨʜʽ1,4 ש ï 1,78 ʝʩʝ ʢᴇʧ ʩʘץʪʘʣʫʳʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ, ʘʣ 

ʪװʡʝʞʦשʳʰץʘ ʞʘʩʳʣ ʤʘʩʩʘʩʳʥʳש ᴇʥʽʤʜʽʣʽʛʽ ʝʢʽ ʞʳʣ ʽʰʽʥʜʝ 6,3-ʪʝʥ 15,9%-סʘ ʜʝʡʽʥ ʘʨʪʘʪʳʥʳ 

ʙʘʡץʘʣʜʳ. ʊʦʧʳʨʘץʪʳש ʳʣסʘʣʜʳʣʳסʳʥ ʘʥʳץʪʘʫ ʢʝʟʽʥʜʝ ʪʦʧʳʨʘץʪʳ ʥʝʛʽʟʛʽ ʩװʜʽʛʝʨ ʞʳʨʪʫ ᴅʜʽʩʪʝʨʽ 

ʩʝʙʫ ʞᴅʥʝ ʢᴇʢʪʝʫ ʤʝʥ ʪװʡʝʞʦשʳʰץʘ ʙײʪʘʣʘʥʫʳʥʳש ʙʘʩʪʘʣʫʳ ʢʝʟʽʥʜʝ ʪʦʧʳʨʘץ ʳʣסʘʣʜʳʣʳסʳʥʳש 

ʞʠʥʘץʪʘʣʫʳ ʤʝʥ ʩʘץʪʘʣʫʳʥʘ  ᴅʩʝʨ ʝʪʝʪʽʥʜʽʛʽ ʘʥʳץʪʘʣʜʳ. ɹײʨʰʘץ ʪץײʳʤʜʘʩ ʢᴇʧ ʞʳʣʜʳץ ʰᴇʧʪʝʨʜʽש 

ᴇʩʽʧ-ʞʝʪʽʣʫʽ ʞᴅʥʝ ᴇʥʽʤ ײץʨʘʫʳ ʦסʘʥ ʧʘʡʜʘʣʘʥʳʣסʘʥ ʢʝʰʝʥʜʽ ʘʛʨʦʪʝʭʥʠʢʘʣʳץ ʬʘʢʪʦʨʣʘʨסʘ ʪʽʢʝʣʝʡ 

ʙʘʡʣʘʥʳʩʪʳ ʙʽʟʜʽש ɸʨʘʣ ᴇשʽʨʽ ʞʘסʜʘʡʳʥʜʘ ʞװʨʛʽʟʽʣʛʝʥ ʟʝʨʪʪʝʫ ʞײʤʳʩʪʘʨʳʤʳʟʜʳש 

 .ʦʨʳʪʳʥʜʳʩʳʥʜʘ ʢᴇʨʩʝʪʽʣʛʝʥץ

ʊʽʨʝʢ ʩᴇʟʜʝʨ:   ʪװʡʝʞʦשʳʰץʘ, ʯʠʟʝʣʴʜʝʫ, ᴇʩʽʧ-ʜʘʤʫʳ, ʚʝʛʝʪʘʮʠʷʣʳץ ʢʝʟʝש,  ʪʦʧʳʨʘץʪʳ 

ᴇשʜʝʫ, ʪʳʨʤʘʣʘʫ, ʘʫʳʩʧʘʣʳ ʝʛʽʩ, ʩװʜʽʛʝʨ ʞʳʨʪʫ. 

 

ʂʽʨʽʩʧʝ. פʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʳש ʢװʨʽʰ ʝʛʫʜʽש ʝש ʽʨʽ ᴇשʽʨʽ פʳʟʳʣʦʨʜʘ ʦʙʣʳʩʳ 

ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ, ʦʣ ʪʦʣʳסʳʤʝʥ ɸʨʘʣ ᴇשʽʨʽʥʽש ʵʢʦʣʦʛʠʷʣʳץ ʘʧʘʪ ʘʡʤʘסʳʥʜʘ ʦʨʥʘʣʘʩץʘʥ. 

ʉʦסשʳ ʞʳʣʜʘʨʳ ʦʩʳ ʞʘסʜʘʡʣʘʨʜʘ ʜʘץʳʣʜʘʨʜʳ ᴇʩʽʨʫ ʢʝʟʽʥʜʝ ʪʘʙʠסʠ ʨʝʩʫʨʩʪʘʨʜʳש 

ʰʝʢʪʝʣʫʽ ʞᴅʥʝ ʘʥʪʨʦʧʦʛʝʥʜʽʢ ᴅʨʝʢʝʪʪʝʨʜʝʥ ʪʫʳʥʜʘסʘʥ ʢᴇʧʪʝʛʝʥ ʪʘʙʠסʠ ʵʢʦʣʦʛʠʷʣʳץ 

ʧʨʦʮʝʩʪʝʨʜʽש ʙײʟʳʣʫʳ ʩʝʟʽʣʝʜʽ [1,2]. 

ʉʦʥʳʤʝʥ ץʘʪʘʨ, ɸʨʘʣ ʪʝשʽʟʽʥʽײץ שʨסʘסʘʥ ʪʘʙʘʥʳ ʘʫʜʘʥʳ ʰʘʤʘʤʝʥ 1,0-1,5 ʤʣʥ.ʛʘ 

 שʟʜʳ ʰʘײʪ ץʘ ʞʫʳסʘʣʳʧʪʘʩʪʳ, ʦʜʘʥ ʞʳʣ ʩʘʡʳʥ 150 ʤʣʥ. ʪʦʥʥʘץ ʜʳ ʰᴇʣשʤʜʳ ï ʩʦʨʪʘײץ

 ʘʥסʦʨʰʘץ ,ʘʪʳʥ ʞʝʣʤʝʥ ʢᴇʪʝʨʽʣʽʧ, ʘʪʤʦʩʬʝʨʘʥʳ, ʛʠʜʨʦʩʬʝʨʘʥʳ ʣʘʩʪʘʡʜʳסʟʜʽʢʩʽʟ ʩʦװ

ʦʨʪʘסʘ ʟʠʷʥʜʳ ᴅʩʝʨ ʝʪʝʜʽ. ɹײʣ ʪײʟʜʳ ʘסʳʥ, ʝש ʘʣʜʳʤʝʥ, ʘʡʤʘץʪʳש ʩʫʘʨʤʘʣʳ ʞʝʨʣʝʨʽʥʝ 
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ʪװʩʝʜʽ, ʙײʣ ʢװʨʽʰʪʽש ʘʨʥʘʡʳ ʘʫʳʩʧʘʣʳ ʝʛʽʩʪʝʨʽʥʽש ᴇʥʽʤʜʽʣʽʛʽʥ ʢװʨʪ ʥʘʰʘʨʣʘʪʘʜʳ  [3,4]. 

 ʳסʨʽʰ ʘʫʳʩʧʘʣʳ ʝʛʽʩʪʝʨʽʥʜʝʛʽ ʘʫʳʣ ʰʘʨʫʘʰʳʣʳװʜʘʡʳʥʜʘ ʢסʳʟʳʣʦʨʜʘ ʦʙʣʳʩʳ ʞʘפ

ʜʘץʳʣʜʘʨʳʥʳש ᴇʥʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫʜʳש ʘʩʘ ʤʘשʳʟʜʳ ʨʝʟʝʨʚʽ ʥʝײסʨʣʳʤ ᴇʥʽʤʜʽ  

 ʳʣʳʤʠ ʥʝʛʽʟʜʝʣʛʝʥ ʽʨʽʢʪʝʫʤʝʥס ʳʣʜʘʨʜʳץʘ ʪᴇʟʽʤʜʽ ʜʘסʟײʘ ʞᴅʥʝ ʪץץʰʳʣʳץʘסʨײץ

ʙʘʡʣʘʥʳʩʪʳ. ɹײʣ ʘʡʤʘץʪʘ ʤײʥʜʘʡ ʜʘץʳʣסʘ ʪװʡʝʞʦשʳʰץʘ ʞʘʪʘʜʳ, ᴇʡʪʢʝʥʽ ʦʣ ʙʘʩץʘʣʘʨʳʥʘʥ 

ʞʦסʘʨʳ ᴇʥʽʤʜʽʣʽʛʽ, ײץʨסʘץʰʳʣʳץץʘ ʞᴅʥʝ ʪײʟסʘ ʪᴇʟʽʤʜʽʣʽʛʽʤʝʥ ʞᴅʥʝ ʪʦʧʳʨʘץ 

ʪʘʣסʘʤʘʡʪʳʥʜʳסʳʤʝʥ ʝʨʝʢʰʝʣʝʥʝʜʽ, ʪʦʧʳʨʘץʪʳ ᴇשʜʝʫʜʽ, ʩʫʘʨʫʜʳ ʞᴅʥʝ ʪʳשʘʡʪץʳʰ 

 .ʳʣץʘʙʽʣʝʪʪʽ ʜʘץ ʘʡʪʘ ᴇʩʫʛʝץ ʘʥʥʘʥ ʢʝʡʽʥסʩʳ ʢᴇʪʝʨʝʜʽ ʞᴅʥʝ ʦʨʳʧ ʘʣץʘʥʜʳ ʞʘסʦʣʜʘʥץ

 ץʣ ʘʡʤʘײʙ שʘʥʳץʳʰשʡʝʞʦװʟʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ ʤʝʥ ʪᴅʞʽʨʠʙʝʣʝʨʽ ʪ שʳʣʳʤʠ ʤʝʢʝʤʝʣʝʨʜʽנ

  .ʳʣ ʝʢʝʥʽʥ ʢᴇʨʩʝʪʪʽ [5-6]ץʜʘ ץʪʳץʪʠʽʤʜʽ ʤʘʣ ʘʟʳ שʰʽʥ ʝװ

ʊײʟʜʳ ʪʦʧʳʨʘץʪʘʨ ʜװʥʠʝ ʞװʟʽʥʜʝ, ʩʦʥʳש ʽʰʽʥʜʝ ʊʄɼ ʝʣʜʝʨʽʥʜʝ ʢʝש ʪʘʨʘʣסʘʥ. 

ʆʣʘʨʜʳ ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳʥʘ ץʘʡʪʘʨʫ װʰʽʥ ʦʩʳʥʜʘʡ ʪʦʧʳʨʘץʪʘʨʜʘ ʬʠʪʦʤʝʣʠʦʨʘʥʪ 

ᴇʩʽʤʜʽʢʪʝʨ ᴇʩʽʨʽʣʝʜʽ, ʦʣʘʨʜʳש ʪײʟʩʳʟʜʘʥʫʳʥʘ ʞᴅʥʝ ץʦʨʝʢʪʽʢ ʟʘʪʪʘʨʤʝʥ ʙʘʡʳʪʳʣʫʳʥʘ 

ʳץʧʘʣ ʝʪʝʜʽ. Melilotus Adans ʪץײʳʤʜʘʩʳʥʳש ʪװʨʣʝʨʽ ʙײʨʰʘץ ʪץײʳʤʜʘʩʳʥʳש 

ʬʠʪʦʤʝʣʠʦʨʘʥʪ ᴇʩʽʤʜʽʢʪʝʨʽʥʽש ʽʰʽʥʜʝʛʽ ʝש ʞʘץʩʳʣʘʨʳʥʳש ʙʽʨʽ ʙʦʣʳʧ ʩʘʥʘʣʘʜʳ [7-9]. 

ʊװʡʝʞʦשʳʰץʘ ᴅʩiʨʝʩʝ ʩʫʘʨʤʘʣʳ ʘʫʜʘʥʜʘʨʜʘ, ʙʘסʘʣʳ ʤʘʣ ʘʟʳסʳʥʜʳץ ʞᴅʥʝ 

 ʳʣ. ʆʣץʘ ʙʝʡiʤ ʞʝʨʣʝʨʜi ʠʛʝʨʫʜʝ ʪʘʧʪʳʨʤʘʡʪʳʥ ʜʘסʜʘʥʫשʳ ʪᴇʤʝʥ, ʩʦʨʪʘסʥʘʨʣʳʣʳײץ

ʪʦʧʳʨʘץ ʪʘʣסʘʤʘʡʜʳ, ʩʘʟʜʘײץ ץʤ, ײץʤʜʘʫʳʪ, װʩʪʽשʛʽ ץʘʙʘʪʳ ʘʣʳʥסʘʥ ײץʥʘʨʳ ʪᴇʤʝʥ ʞʝʨʜʝ, 

ʪʽʧʪʝ ʪײʟʜʘʥʳʧ, ʩʦʨʣʘʥסʘʥ ʪʦʧʳʨʘץʪʘ ʜʘ ᴇʩʝ ʙʝʨʝʜʽ. ᴆʡʪʢʝʥʽ, ʵʚʦʣʶʮʠʷ ʙʘʨʳʩʳʥʜʘ ʙײʣ 

ʜʘץʳʣ ʙʘʩץʘ ᴇʩʽʤʜʽʢʪʝʨ ᴇʩʧʝʡʪʽʥ ʞʝʨʛʝ ᴇʩʽʧ ʜʘסʜʳʣʘʥסʘʥ [10-12]. 

ʊװʡʝʞʦשʳʰץʘ ï ʵʢʦʥʦʤʠʢʘʣʳץ ʪʠʽʤʜʽ ʜʘץʳʣ. ɸʫʳʩʧʘʣʳ ʝʛʽʩʪʽʢʪʝʨʜʝ, 

ʰʘʙʳʥʜʳץʪʘʨʜʘ, ʞʘʡʳʣʳʤʜʘʨʜʘ ʢʝשʽʥʝʥ ץʦʣʜʘʥʫסʘ ץʦʣ ʞʝʪʽʤʜʽ ʞᴅʥʝ װʣʢʝʥ 

ʘʨʪʳץʰʳʣʳץʪʘʨʳ ʙʘʨ: ʦʣ װʡ ʘʨʘʣʘʨʳʤʝʥ ʪʦʟʘשʜʘʥʘʜʳ, ײץʨסʘץʰʳʣʳץץʘ ʪᴇʟʽʤʜʽ, 

ʦʨʛʘʥʠʢʘʣʳץ ʟʘʪʪʘʨ ʤʝʥ ʘʟʦʪץʘ ʢʝʜʝʡ ײץʥʘʨʩʳʟ ʩʦʨʪʘש ʪʦʧʳʨʘץʪʘ ʪʘʤʘʰʘ ᴇʩʝʜʽ, ʩʦʥʜʘʡ-ʘץ 

ʦʥʳ ʜʘʤʳʪʫʜʘ ʪʘʧʪʳʨʤʘʩ ʜʘץʳʣ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɹײʣ ʜʘץʳʣ ײץʨסʘץʰʳʣʳץץʘ ʪᴇʟʽʤʜʽ, ᴇʪʝ 

 ʪʳ ᴇʥʽʤʽʥ ʙʝʨʝʜʽ, ʘʩʘץʨʘײʪ שʳʤʥʳץײᴇʟʽʥʜʝ ʞʘʩʳʣ ʤʘʩʩʘ ʤʝʥ ʪ שʞʳʣʜʘʨʜʳ ץʘסʨײץ

 ʘʨʳסʦʨʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ ʞᴅʥʝ ʞʦץ ʪʘʥʜʳʨʫץʩʘ שʦʣʘʡʩʳʟ ʞʳʣʜʘʨʜʘ ʞʝʤ ʩʘʪʳʧ ʘʣʫʜʳץ

ʢᴇʙʝʶ ʢᴇʨʩʝʪʢʽʰʽʥʝ ʠʝ [13-15]. 

ɸʡʪʘ ʢʝʪʝʨʣʽʛʽ, ʙʽʟʜʽש ʦʙʣʳʩʳʤʳʟʜʘ ʢװʨʽʰ ʘʫʳʩʧʘʣʳ ʝʛʽʩʽʥʜʝ ʪװʡʝʞʦשʳʰץʘʥʳ 

ᴇʩʽʨʫ ʪʝʭʥʦʣʦʛʠʷʩʳ ᴅʣʽ ʜײʨʳʩ ʟʝʨʪʪʝʣʤʝʛʝʥ, ʦʥʳ ᴇʩʽʨʫ ʪʝʭʥʦʣʦʛʠʷʩʳʥʳש ʦשʪʘʡʣʳ.  

ʉʦʥʜʳץʪʘʥ, ʙײʣ ʜʘץʳʣʜʳש ᴇʥʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫ װʰʽʥ ʧʘʨʘʤʝʪʨʣʝʨʽ ʙʝʣʛʽʣʝʥʙʝʛʝʥ. ʆʥʳ 

ᴇשʜʝʫʜʽש ʘʡʤʘץʪʳץ ʪʝʭʥʦʣʦʛʠʷʣʳץ ᴅʜʽʩʪʝʨʽʥ, ʪʦʧʳʨʘץʪʳ ᴇשʜʝʫʜʽש ʥʝʛʽʟʛʽ ʞװʡʝʣʝʨʽ 

ʨʝʪʽʥʜʝ, ʪʳשʘʡʪץʳʰʪʘʨʜʳ  ץʦʣʜʘʥʫ, ʩʫʘʨʫ ʨʝʞʠʤʽʥ  ᴅʟʽʨʣʝʫ ʞᴅʥʝ ʝʥʛʽʟʫ ץʘʞʝʪ. 

ɿʝʨʪʪʝʫ ʤʘʪʝʨʠʘʣʳ ʤʝʥ ᴅʜʽʩʪʝʤʝʩʽ. ʌʝʥʦʣʦʛʠʷʣʳץ ʙʘץʳʣʘʫ, ʜʘʣʘʣʳץ ᴇʥʛʽʰʪʽʢʪʽ, 

ʝʛʽʩʪʽʢ ץʘʣʳשʜʳסʳʥ ʞᴅʥʝ ʞʘʧʳʨʘץʪʳʣʳסʳʥ ʘʥʳץʪʘʫ, ʢᴇʢʪʝʫ ץʘʨץʳʥʜʳʣʳסʳʥ,   ץʳʩץʳ 

ʩʫʳץץʘ ʪᴇʟʽʤʜʽʣʽʛʽʥ ʙʘסʘʣʘʫ, ʙʠʽʢʪʽʛʽʥ ᴇʣʰʝʡ, ʢᴇʢ ʙʘʣʘʫʩʘ ᴇʥʽʤʽʥ ʝʩʝʧʢʝ ʘʣʫ ɹװʢʽʣ ʨʝʩʝʡʣʽʢ 

ʤʘʣ ʘʟʳסʳ סʳʣʳʤʠ-ʟʝʨʪʪʝʫ ʠʥʩʪʠʪʫʪʳʥʳש ᴅʜʽʩʪʝʤʝʣʽʢ ʥײʩץʘʫʣʘʨʳʥʘ ʩᴅʡʢʝʩ ʞװʨʛʽʟʽʣʜʽ [16, 

17]. ᴆʥʽʤ ʜʝʨʝʢʪʝʨʽ ɹ.ɸ.ɼʦʩʧʝʭʦʚʪʳ[18,19] ש ʜʠʩʧʝʨʩʠʷʣʳץ ʪʘʣʜʘʫ ᴅʜʽʩʪʝʤʝʩʽʤʝʥ 

ʤʘʪʝʤʘʪʠʢʘʣʳץ ᴇשʜʝʫʜʝʥ ᴇʪʢʽʟʽʣʜʽ. 

ʂװʨʽʰ ʘʫʳʩʧʘʣʳ ʝʛʽʩʽʥʽש ʪʦʧʳʨʘסʳʥ ʰʘʣסʳʥʜʳ-ʙʘʪʧʘץʪʳ ʪʦʧʳʨʘץץʘ ʞʘʪץʳʟʘʜʳ, 

ʩʝʙʝʙʽ ʢװʨʽʰ ᴇʩʽʨʫʢʝʟʽʥʜʝ ʩʫסʘ ʙʘʩʪʳʨʳʣʳʧ, ʦʣ ײץʨסʘץʰʳʣʳץʪʘ ᴇʩʝʪʽʥ ʜʘץʳʣʜʘʨʤʝʥ 

ʘʣʤʘʩʳʧ ʦʪʳʨʫʳ ʪʦʧʳʨʘץ ʪװʟʫ ʧʨʦʮʝʩʽʥʜʝʛʽ ʰʘʣסʳʥʜʳ-ʙʘʪʧʘץʪʳ ʪʦʧʳʨʘץ ʩʠʧʘʪʳʥʘ 

ʩᴅʡʢʝʩ ʢʝʣʝʜʽ. 

ʊᴅʞʽʨʠʙʝʣʽʢ ʫʯʘʩʢʝ ʪʦʧʳʨʘסʳʥʳש ʭʠʤʠʷʣʳײץ ץʨʘʤʳ ʦʨʪʘʣʳץ ʩʘʥʠʪʘʨʣʳ - 

ʵʧʠʜʝʤʠʦʣʦʛʠʷʣʳץ ʩʘʨʘʧʪʘʤʘʩʳʥʜʘ ʞʘʩʘʣסʘʥ. ʊᴅʞʽʨʠʙʝ ʫʯʘʩʢʝʩʽʥʽש ʪʦʧʳʨʘסʳ ʢװʨʽʰʪʽ 

ʘʫʳʩʪʳʨʤʘʡ 1981 ʞʳʣʜʘʥ ʙʝʨʽ ʝʛʽʣʛʝʥ ʞʳʨʪʫ ץʘʙʘʪʳʥʜʘסʳ ץʘʣʜʳ1,65% ץ, ʢװʨʽʰʪʽʢʧʝʥ 

ʩʘʣʳʩʪʳʨסʘʥʜʘ 0,88% ײץʨʘʡʜʳ. ʉʦʨʣʘʥʫ ʜᴅʨʝʞʝʩʽ ʭʣʦʨʣʳ ʩʫʣʴʬʘʪʪʳ. ʊᴅʞʽʨʠʙʝ ʫʯʘʩʢʝʩʽ 

ʪʦʧʳʨʘסʳʥʳש ʭʠʤʠʷʣʳײץ ץʨʘʤʳ ʩʘʥʠʪʘʨʣʳץ ï ʵʧʠʜʝʤʠʷʣʦʛʠʷʣʳץ ʪʝʢʩʝʨʫ ʦʨʪʘʣʳסʳʥʜʘ 

ʘʥʳץʪʘʣסʘʥ .  

ʊʦʧʳʨʘסʳ ʰʘʣסʳʥʜʳ - ʙʘʪʧʘץʪʳ, ʦʙʣʳʩʪʳש ʢװʨʽʰ ʘʫʳʩʧʘʣʳ ʝʛʽʩʪʽʛʽ ʪʦʧʳʨʘסʳʥʘ 
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ʩᴅʡʢʝʩ ʢʝʣʝʜʽ. פʘʨʘʰʽʨʽʢ ʤᴇʣʰʝʨʽ ʘʟ. ɾʝʨ ʘʩʪʳ  ʩʫʳʥʳש ʪʝʨʝשʜʽʛʽ 1-2 ʤ, ʪʦʧʳʨʘץ ʩʫʳʥʳש 

ʪײʟʜʳʣʳסʳ 3 ʧʘʡʳʟʜʘʡ ʞᴅʥʝ ʦʜʘʥ ʜʘ ʞʦסʘʨʳ (1-ʢʝʩʪʝ). 

 
1-ʢʝʩʪʝ ï ʊᴅʞ̔ʨʠʙʝ ʫʯʘʩʢʝʩʽʥʽש ʪʦʧʳʨʘץ ʩʠʧʘʪʪʘʤʘʩʳ 

 

ʊʦʧʳʨʘץ  

 ,ʘʙʘʪʳץ

 ʩʤ 

ʂᴇʣʝʤ-

ʜʽʢ 

ʩʘʣʤʘסʳ, 

ʛ/ʩʤ
3
 

 ʣʝʩת

ʩʘʣʤʘ- 

 ʳס

ʛ/ʩʤ
3
 

ʊʦʧʳʨʘץ 

 שʘʙʘʪʳʥʳץ

ʪʳסʳʟʜʳסʳ, 

% 

 ʘʨʘפ

ʰʽʨʽʥ-

ʜʽ,% 

ɾʳʣʞʳʤʘʣʳ ʬʦʨʤʘʩʳ, 

 ʤʛ/ʢʛ 

pH ʊʦʧʳʨʘץ-

ʪʘסʳ 

ʪʳסʳʟ, 

 %ץʘʣʜʳץ
NO

3 

NH4 P2O5 K2O 

0-20  1,27 2,55 48 1,24 46,0 22,0 33,5 880,0 7,2 0,88 

20-40  1,33 2,60 48 1,20 32,0 18,0 30,0 890,8 7,5 0,78 

 

ʊᴅʞʽʨʠʙʝ ʞװʨʛʽʟʫ ʞʘסʜʘʡʣʘʨʳ. ɹʽʟʜʽש ʟʝʨʪʪʝʫʣʝʨʽʤʽʟ ʓ.ɾʘץʘʝʚ ʘʪʳʥʜʘסʳ פʘʟʘץ 

ʢװʨʽʰ ʰʘʨʫʘʰʳʣʳסʳ סʳʣʳʤʠ-ʟʝʨʪʪʝʫ ʠʥʩʪʠʪʫʪʳʥʳפ שʘʨʘʫʳʣʪᴇʙʝ ʪᴅʞʽʨʠʙʝ 

ʰʘʨʫʘʰʳʣʳסʳʥʜʘ ʞװʨʛʽʟʽʣʜʽ. 

ʊᴅʞʽʨʠʙʝ ʞװʨʛʽʟʽʣʛʝʥ ʫʯʘʩʢʝʣʝʨ ײץʥʘʨʳ ʪᴇʤʝʥ, ʰʘʣסʳʥʜʳ ʙʘʪʧʘץʪʳ, ʤʝʭʘʥʠʢʘʣʳץ 

 שʘʙʘʪʳʥʳץ ʘʥ. ɾʳʨʪʳʣʘʪʳʥץʪʘ ʦʨʥʘʣʘʩץʪʳ ʰᴇʣʝʡʪ ʘʡʤʘץʨ ʪʦʧʳʨʘײʨʘʤʳ ʘʫʳʨ ʢᴅʜʽʤʛʽ ʩײץ

ʪʘʙʠסʠ ʳʣסʘʣʜʳסʳ-3,6-10,9%, ʢᴇʣʝʤʜʽʢ ʩʘʣʤʘסʳ-1,43-1,49 ʛ/ʤ
3
 ʳ-2,71-2,74סʣʝʩ ʩʘʣʤʘװ ,

ʛ/ʤ
3
 .ʳ-19-25%סʘʣ ʩʳʡʳʤʜʳʣʳסʳʣ ץʘʨʳ ʜʘʣʘʣʳסʞʦ שʳ-48,5-55,6%,ʘʣ ʝסʫʘʪʪʳʣʳץ ,

ʊʦʧʳʨʘײץ ץʨʘʤʳʥʜʘ ʰʽʨʽʥʜʽ-0,7-1,2%, ʞʘʣʧʳ ʘʟʦʪ 0,06-0,10%, ʞʘʣʧʳ ʬʦʩʬʦʨ 0,16-0,18%, 

ʪײʟ ʤᴇʣʰʝʨʽ 0,5-1,4%.   ɾʝʨ ʘʩʪʳ ʩʫʳʥʳש ʜʝשʛʝʡʽ 0,9-1,5 ʤ.   ɸʫʘʥʳש ʢᴇʧʞʳʣʜʳץ ʦʨʪʘʰʘ 

ʪʝʤʧʝʨʘʪʫʨʘʩʳ +9Áʉ, ʝש ʳʩʪʳץ ʰʽʣʜʝ ʘʡʳʥʜʘ +27Áʉ, ʘʣ ʝש ʩʫʳץ ץʘשʪʘʨ ʘʡʳʥʜʘ -5,8Áʉ 

ʙʦʣʘʜʳ. ɿʝʨʪʪʝʫ ʞװʨʛʽʟʛʝʥ ʞʳʣʜʘʨʳ ʞʘʫʳʥ-ʰʘʰʳʥ ʤᴇʣʰʝʨʽ ʞʦסʘʨʳ ʜʝשʛʝʡʜʝ ʙʦʣʘʜʳ. 

ɹʽʨʽʥʰʽ ʞʳʣʳ 201 ʤʤ, ʝʢʽʥʰʽ ʞʳʣʳ-242 ʤʤ, װʰʽʥʰʽ ʞʳʣʳ-289, 7 ʤʤ, ʦʨʪʘʰʘ ʢᴇʧ ʞʳʣʜʳץ 

178 ʤʤ. 

ʊᴅʞʽʨʠʙʝ ʘʣʘשʳ 27-30 ʩʤ ʪʝʨʝשʜʽʢʪʝ ʂ-701+ ʇʅ8-35+3ɹɿʊ-1,0 ʘʛʨʝʛʘʪʳʤʝʥ 

ʞʳʨʪʳʣʜʳ. ɽʨʪʝ ʢᴇʢʪʝʤʜʝ ʞʝʨ ʪʝʛʽʩʪʝʣʽʧ, ʪʳʨʤʘʣʘʥʜʳ. ɽʛʽʣʝʪʽʥ ʜʘץʳʣʜʘʨʜʳ ʩʝʙʫ 

ʘʣʜʳʥʜʘ ʪʦʧʳʨʘץ ʯʠʟʝʣʴ-ʢʫʣʴʪʠʚʘʪʦʨʳʤʝʥ (ʏʂʋ-3) 12-14 ʩʤ ʪʝʨʝשʜʽʢʪʝ ץʦʧʩʳʪʳʣʜʳ. 

ɽʢʽʥʰʽ ʞʳʣʜʘʥ ʙʘʩʪʘʧ ʢᴇʧ ʞʳʣʜʳץ ʰᴇʧʪʝʨ ʝʨʪʝ ʢᴇʢʪʝʤʜʝ ʪʳʨʤʘʣʘʥʜʳ. ɾʦשʳʰץʘ 3-4, 

ʪװʡʝʞʦשʳʰץʘ ʝʢʽ ʨʝʪ ʩʫʘʨʳʣʘʜʳ. 

ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ. ʊװʡʝʞʦשʳʰץʘʥʳש ᴇʩʫʽ ʤʝʥ ʜʘʤʫʳ װʰʽʥ ʦשʪʘʡʣʳ ʞʘסʜʘʡʜʘ ʝש 

ʞʦסʘʨʳ ᴇʥʽʤʜʽʣʽʢʢʝ ץʦʣ ʞʝʪʢʽʟʝʪʽʥʽʥ ʢᴇʨʩʝʪʪʽ. ᴆʩʽʤʜʽʢʪʝʨʜʽש ᴇʩʫʽ װʰʽʥ ץʦʣʘʡʣʳ ʪʦʧʳʨʘץ 

ʞʘסʜʘʡʣʘʨʳ ʪʦʧʳʨʘץʪʳש ʩʫ-ʬʠʟʠʢʘʣʳץ ץʘʩʠʝʪʪʝʨʽʥʽש ʦשʪʘʡʣʳ ʧʘʨʘʤʝʪʨʣʝʨʽʤʝʥ ʞᴅʥʝ 

ʦʥʳײץ שʥʘʨʣʳʣʳץ ʢᴇʨʩʝʪʢʽʰʪʝʨʽʤʝʥ ץʘʣʳʧʪʘʩʘʜʳ. ᴆʩʽʤʜʽʢʪʝʨʜʽש ʦʩʳ ץʘʩʠʝʪʪʝʨʛʝ 

 .ʜʘʣʫʳ ʢʝʨʝʢשʡʝʩʽ ʪʘװʜʝʫ ʞשʪʳ ᴇץʦʡʳʣʘʪʳʥ ʪʘʣʘʧʪʘʨʳʥʘ ʙʘʡʣʘʥʳʩʪʳ ʪʦʧʳʨʘץ

  ɹʽʟ ʪװʡʝʞʦשʳʰץʘʥʳש ᴇʩʫʽ ʤʝʥ ʜʘʤʫʳʥ ʝʢʽ ʥʝʛʽʟʛʽ ʪʦʧʳʨʘץ ᴇשʜʝʫ ᴅʜʽʩʽ ʙʦʡʳʥʰʘ 

ʟʝʨʪʪʝʜʽʢ, ʞʝʨ ʞʳʨʪʫ ʤʝʥ 25-27ʩʤ ʪʝʨʝשʜʽʢʪʝ ʞʘʟʳץ ʪʽʣʛʽʰʧʝʥ ᴇשʜʝʧ ʞʳʨʪʫ. 

ɸʡʪʘ ʢʝʪʫ ʢʝʨʝʢ, ʢװʨʽʰ ʘʫʳʩʧʘʣʳ ʝʛʽʩʪʝʨʽʥʜʝ ʪʘʥʘʧ ײʟʘץ ʫʘץʳʪ ʩʫ ʘʩʪʳʥʜʘ ʙʦʣʘʜʳ, 

ʘʵʨʘʮʠʷ ʞʘסʜʘʡʳʥʳש ʥʘʰʘʨʣʳסʳʤʝʥ, ʟʠʷʥʜʳ ץʦʩʳʣʳʩʪʘʨ ʤʝʥ ʘʥʘʵʨʦʙʪʳ ʤʠʢʨʦʬʣʦʨʘʥʳש 

ʞʠʥʘʣʫʳʤʝʥ ʩʠʧʘʪʪʘʣʘʜʳ. ɹײʣ ᴇʟʛʝʨʽʩʧʝʥ ʢװʨʝʩʫʜʽש ʞʘʣסʳʟ ᴅʜʽʩʽ-ʢװʟ, ץʳʩ ʞᴅʥʝ ʢᴇʢʪʝʤ 

ʤʝʟʛʽʣʜʝʨʽʥʜʝ ʪʦʧʳʨʘץʪʳש ʞʘץʩʳ ʢʝʙʫʽʥ ʞᴅʥʝ ʞʝʣʜʝʪʽʣʫʽʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʪʽʥ ʥʝʛʽʟʛʽ ᴅʜʽʩ ï 

ʩװʜʽʛʝʨ ʞʳʨʪʫ.  

            ʅʝʛʽʟʛʽ ᴇשʜʝʫʜʝʥ ʢʝʡʽʥ ʪʦʧʳʨʘץʪʳש ʪᴇʤʝʥʛʽ ʛʦʨʠʟʦʥʪʪʘʨʳʥʘ ʘʫʘ ᴇʪʫʽʥ ʢװʰʝʡʪʫ 

 .ʩʪʽ ᴅʜʽʩʪʝʨʽ ʘʣʳʥʳʧ ʪʘʩʪʘʣʜʳװ ʘ ʞʝʨץʙʘʩ שʜʝʫʜʽשʘʞʝʪʪʽʣʽʛʽʥ ʝʩʢʝʨʝ ʦʪʳʨʳʧ, ᴇץ

ʊװʡʝʞʦשʳʰץʘʥʳ ʝʛʫ ʘʣʜʳʥʜʘ ʪʦʧʳʨʘץʪʳ ᴇשʜʝʫʜʽש ʝʢʽ ʥײʩץʘʩʳ ʟʝʨʪʪʝʣʜʽ, 12-14 ʩʤ 

ʪʝʨʝשʜʽʢʪʝ ʯʠʟʝʣʴʜʝʫ ʞᴅʥʝ ʪʳʨʤʘʣʘʫ. 

ʊʦʧʳʨʘץʪʳש ʳʣסʘʣʜʳʣʳסʳʥ ʘʥʳץʪʘʫ ʢʝʟʽʥʜʝ ʪʦʧʳʨʘץʪʳ ʥʝʛʽʟʛʽ ʩװʜʽʛʝʨ ʞʳʨʪʫ 

ᴅʜʽʩʪʝʨʽ ʩʝʙʫ ʞᴅʥʝ ʢᴇʢʪʝʫ ʤʝʥ ʪװʡʝʞʦשʳʰץʘ ʙײʪʘʣʘʥʫʳʥʳש ʙʘʩʪʘʣʫʳ ʢʝʟʽʥʜʝ ʪʦʧʳʨʘץ 

ʳʣסʘʣʜʳʣʳסʳʥʳש ʞʠʥʘץʪʘʣʫʳ ʤʝʥ ʩʘץʪʘʣʫʳʥʘ ʘʡʪʘʨʣʳץʪʘʡ ᴅʩʝʨ ʝʪʝʪʽʥʜʽʛʽ ʘʥʳץʪʘʣʜʳ (2-

ʢʝʩʪʝ). 
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2-ʢʝʩʪʝ ï ʊʦʧʳʨʘץ ᴇשʜʝʫ ʞװʡʝʩʽʥʽש ʪʦʧʳʨʘץʪʳש ʳʣסʘʣʜʳʣʳסʳʥʘ ᴅʩʝʨʽ 
(ʟʝʨʪʪʝʫ ʞʳʣʜʘʨʳʥʜʘסʳ ʦʨʪʘʰʘ ʢᴇʨʩʝʪʢʽʰ) 

ʊʦʧʳʨʘץʪʳ  ᴇשʜʝʫ ʊװʡʝʞʦשʳʰץʘʥʳש ʜʘʤʫ ʬʘʟʘʣʘʨʳ ʙʦʡʳʥʰʘ 

ʪʦʧʳʨʘץʪʳש  ʳʣסʘʣʜʳʣʳסʳ % 

ʅʝʛʽʟʛʽ, 

 25-27 ʩʤ 

ʉʝʙʫ ʘʣʜʳʥʜʘסʳ, 

 12-14 ʩʤ 

ʉʝʙʫ ï ʢᴇʢʪʝʫ ʂᴇʢʪʝʫïʙײʪʘʣʘʥʫʜʳש 

ʙʘʩʪʘʣʫʳ 

ɾʝʨʞʳʨʪʫ ʊʳʨʤʘʣʘʫ 23,4 18,5 

ʏʠʟʝʣʜʝʫ-St (ʙʘץʳʣʘʫ) 18,3 13,1 

ɸʫʜʘʨʤʘʡ 

ᴇשʜʝʫ 

ʊʳʨʤʘʣʘʫ 29,3 20,3 

ʏʠʟʝʣʜʝʫ 25,4 17,9 

 

           ʅʝʛʽʟʛʽ ʪʦʧʳʨʘץʪʳ ᴇשʜʝʫ ᴅʜʽʩʪʝʨʽʥʝ ʙʘʡʣʘʥʳʩʪʳ ʪװʡʝʞʦשʳʰץʘ ᴇʩʫʽ ʤʝʥ ʜʘʤʫʳʥ 

ʟʝʨʪʪʝʛʝʥʜʝ, ʪʦʧʳʨʘץʪʳ ʥʝʛʽʟʛʽ ʩװʜʽʛʝʨ ʞʳʨʪʫ ᴅʜʽʩʪʝʨʽ, ʪʦʧʳʨʘץ ʳʣסʘʣʳʥʳש ʞʠʥʘץʪʘʣʫʳ 

ʤʝʥ ʩʘץʪʘʣʫʳʥʘ ʘʡʪʘʨʣʳץʪʘʡ ᴅʩʝʨ ʝʪʝʪʽʥʽ ʘʥʳץʪʘʣʜʳ. ɾʝʨ ʞʳʨʪʫ ʙʘʨʳʩʳʥʜʘ ʪװʡʝʞʦ-

 % ʳ 18,3 ʞᴅʥʝ 23,4סʘʣʜʳʣʳסʳʣ שʪʳץʜʝʨʽʥʜʝ ʪʦʧʳʨʘשʩʝʙʫ ʞᴅʥʝ ʢᴇʢʪʝʫ ʢʝʟʝ שʘʥʳץʳʰש

ʘʨʘʣʳסʳʥʜʘ ʘʫʳʪץʳʜʳ, ʘʣ ʪʦʧʳʨʘץʪʳ ʞʘʟʳץ ʪʽʣʛʽʰʧʝʥ ᴇשʜʝʫ ʙʘʨʳʩʳʥʜʘ, ʷסʥʠ 25,4 ʞᴅʥʝ 

29,3% ʘʨʘʣʳסʳʥʜʘ ʞʦסʘʨʳ ʙʦʣʜʳ. ʊʦʧʳʨʘץ ʳʣסʘʣʜʳʣʳסʳʥʳש ʥʝʛʽʟʛʽ ᴇשʜʝʫ ᴅʜʽʩʪʝʨʽʥʝ 

ʪᴅʫʝʣʜʽʣʽʢ ʪʝʥʜʝʥʮʠʷʩʳ ʢᴇʢʪʝʫ-ʙײʪʘʣʘʥʫʜʳש ʙʘʩʪʘʣʫʳ ʬʘʟʘʩʳʥʜʘ ʜʘ ʩʘץʪʘʣʜʳ (1-ʩʫʨʝʪ).  

ʊʦʧʳʨʘץʪʳ ʥʝʛʽʟʛʽ ᴇשʜʝʫʜʽש ᴅʨʪװʨʣʽ ᴅʜʽʩʪʝʨʽ ʙʘʨʳʩʳʥʜʘ ʪʦʧʳʨʘץʪʳ ʝʛʫ ʘʣʜʳʥʜʘסʳ 

ᴇשʜʝʫʜʽװ שʩʪʽʨʪ ᴅʜʽʩʪʝʨʽ ᴇʟ  ʢʝʟʝʛʽʥʜʝ ʦʩʳ ʬʝʥʦʣʦʛʠʷʣʳץ ʬʘʟʘʣʘʨʜʘ ʪװʡʝʞʦשʳʰץʘ ᴇʩʫʽ ʤʝʥ 

ʜʘʤʫʳʥʳש ᴅʨʪװʨʣʽ ʳʣסʘʣʤʝʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʽʣʫʽʥ ʪʫʜʳʨʘʜʳ. 

ʊʳʨʤʘʣʘʫʜʘʥ ʢʝʡʽʥʛʽ ʪʦʧʳʨʘץʪʳש ʳʣסʘʣʜʳʣʳסʳ (ʞʝʨ ʞʳʨʪʫ ʙʘʨʳʩʳʥʜʘ 18,5-23,4% 

ʞᴅʥʝ ʘʫʜʘʨʤʘʡ ᴇשʜʝʫ ʙʘʨʳʩʳʥʜʘ 20,8-29,3%) ʯʠʟʝʣʴʜʝʫʜʝʥ ʢʝʡʽʥʛʽʛʝ (ʳʣסʘʣʜʳʣʳץ 

ʪʠʽʩʽʥʰʝ ï 13,1 - 18,3% ʞᴅʥʝ ï17,9-25,4%) ץʘʨʘסʘʥʜʘ ʞʦסʘʨʳʨʘץ, ʞʝʨ ʞʳʨʪʫ ʙʘʨʳʩʳʥʜʘ 

5,1-5,4 %  ʞᴅʥʝ  ʘʫʜʘʨʤʘʡ ᴇשʜʝʫ ʙʘʨʳʩʳʥʜʘ  2,4-3,9 %   ʢᴇʨʩʝʪʪʽ. 

ʊװʡʝʞʦשʳʰץʘ ᴇʥʽʤʜʽʣʽʛʽʥʽש ʦשʪʘʡʣʳ ᴇʩʫʽ, ʜʘʤʫʳ ʞᴅʥʝ ץʘʣʳʧʪʘʩʫʳ װʰʽʥ ʪʦʧʳʨʘץʪʳ ᴇשʜʝʫ 

ʞװʡʝʩʽ ʘʡʪʘʨʣʳץʪʘʡ ᴅʩʝʨ ʝʪʝʜʽ. ʂװʨʽʰ ʘʫʳʩʧʘʣʳ ʝʛʽʩʪʝʨʽʥʽײץ שʥʘʨʣʳʣʳסʳ ʪᴇʤʝʥ 

ʪʦʧʳʨʘץʪʘʨʳʥʜʘ ʞװʨʛʽʟʽʣʛʝʥ ʟʝʨʪʪʝʫʣʝʨʽʤʽʟʜʝ ʪʦʧʳʨʘץ ʳʣסʘʣʳʥʳש ʝש ʢᴇʧ ץʦʨʳ 12-14 ʩʤ 

ʪʝʨʝשʜʽʢʢʝ ʝʨʪʝ ʢᴇʢʪʝʤʛʽ ʪʦʧʳʨʘץʪʳ  ʪʘʷʟ ʘʫʜʘʨʤʘʡ ᴇשʜʝʫ ʢʝʟʽʥʜʝ ʙʘʡץʘʣʜʳ. 

 

 
ʊᴅʞʽʨʠʙʝ ʥײʩץʘʣʘʨʳ 

ʊʦʧʳʨʘץʪʳ ʘʫʜʘʨʳʧ ᴇשʜʝʫ ʊʦʧʳʨʘץʪʳ ʘʫʜʘʨʤʘʡ ᴇשʜʝʫ 

1-ʊʳʨʤʘʣʘʫ 2-ʏʠʟʝʣʴʜʝʫ 3-ʊʳʨʤʘʣʘʫ 4-ʏʠʟʝʣʴʜʝʫ 

 

1-ʩʫʨʝʪ ï ʊʦʧʳʨʘץʪʳש ʥʝʛʽʟʛʽ ʞᴅʥʝ ʩʝʙʫ ʘʣʜʳʥʜʘסʳ ᴇשʜʝʫʽʥʝ ʙʘʡʣʘʥʳʩʪʳ 

ʪʦʧʳʨʘץʪʳש ʳʣסʘʣʜʳʣʳסʳ 
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ʊʦʧʳʨʘץ ץʘʙʘʪʳʥʳש ʳʣסʘʣʜʳסʳ 0-30 ʩʤ, ʪװʡʝʞʦשʳʰץʘ ʢᴇʢʪʝʫʽ ʙʦʡʳʥʰʘ ï 25,4-

29,3 %  ʞᴅʥʝ  ʙײʪʘʣʘʥʫʜʳש ʙʘʩʳʥʜʘï17,9-20,8 %  ʞʝʪʢʽʟʜʽ. ɽʨʪʝ ʢᴇʢʪʝʤʜʝ ʞʝʨ ʪʝʛʽʩʪʝʣʽʧ, 

ʪʳʨʤʘʣʘʥʜʳ. ɽʛʽʣʝʪʽʥ ʜʘץʳʣʜʘʨʜʳ ʩʝʙʫ ʘʣʜʳʥʜʘ ʪʦʧʳʨʘץ ʯʠʟʝʣʴ-ʢʫʣʴʪʠʚʘʪʦʨʳʤʝʥ (ʏʂʋ-

3) 15-17 ʩʤ ʪʝʨʝשʜʽʢʪʝ ץʦʧʩʳʪʳʣʜʳ.  

ʊװʡʝʞʦשʳʰץʘʥʳש ᴇʩʫʽ ʤʝʥ ʜʘʤʫʳ װʰʽʥ ʳʣסʘʣʤʝʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʽʣʫʽʥʝ ʙʘʡʣʘʥʳʩʪʳ 

ʪʦʧʳʨʘץʪʳ ʘʫʜʘʨʤʘʡ ᴇשʜʝʫ ʙʘʨʳʩʳʥʜʘ ץʦʣʘʡʣʳ ʞʘסʜʘʡʣʘʨ ץʘʣʳʧʪʘʩʘʜʳ, ʤײʥʜʘ ʝʛʽʥ ʢᴇʛʽ 

ʙʦʡʳʥʰʘ 1ʤ
2
-ʜʝ ᴇʩʽʤʜʽʢʪʝʨ ʩʘʥʳ 450 ʞᴅʥʝ 490 ʜʘʥʘ/ʤ

2
 ʘʨʘʣʳסʳʥʜʘ ʘʫʳʪץʳʜʳ, ʝש ʢᴇʧ 

ʤᴇʣʰʝʨʽ ʩʝʙʫ ʘʣʜʳʥʜʘסʳ ʪʳʨʤʘʣʘʫ ʢʝʟʽʥʜʝ ʞʘץʩʳ ʙʘʡץʘʣʘʜʳ. ɾʝʨʞʳʨʪʫ ʢʝʟʽʥʜʝ ʝʛʽʥ 

ʢᴇʛʽʙʦʡʳʥʰʘ ʪװʡʝʞʦשʳʰץʘ ᴇʩʽʤʜʽʢʪʝʨʽʥʽש ʩʘʥʳ 370 ʞᴅʥʝ 395 ʜʘʥʘ/ʤ
2
 ʘʨʘʣʳסʳʥʜʘ ʙʦʣʜʳ. 

ɾʝʨ ʞʳʨʪʫ ʙʘʨʳʩʳʥʜʘ ʩʝʙʫ ʘʣʜʳʥʜʘסʳ ʪʳʨʤʘʣʘʫ, ʩʦʥʳʤʝʥ ץʘʪʘʨ ʪװʡʝʞʦשʳʰץʘ 

ᴇʩʽʤʜʽʢʪʝʨʽʥʽץ  שʘʣʳשʜʳסʳ  25 ʜʘʥʘ/ʤ
2  
ʞʦסʘʨʳ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ (2-ʢʝʩʪʝ). 

 
2-ʢʝʩʪʝ ï ʅʝʛʽʟʛʽ ʞᴅʥʝ ʩʝʙʫ ʘʣʜʳʥʜʘסʳ ᴇשʜʝʫʛʝ ʙʘʡʣʘʥʳʩʪʳ ʰᴇʧʪʽש ʪʳסʳʟʜʳסʳ ʞᴅʥʝ ʪװʡʝʞʦ-

  ᴇʥʽʤʜʽʣʽʛʽ שʘʥʳץʳʰש

 

ʊʦʧʳʨʘץʪʳ    ᴇשʜʝʫ ᴆʩʽʤʜʽʢʪʝʨ ʩʘʥʳ, ʜʘʥʘ\ʤ
2
  ɾʘʩʳʣ ʤʘʩʩʘ ᴇʥʽʤʜʽʣʽʛʽ, ʮ/ʛʘ 

ʅʝʛʽʟʛʽ ᴇשʜʝʫ ʉʝʙʫ ʘʣʜʳʥʜʘ 

(12-15 ʩʤ) 

ɽʛʽʥ ʢᴇʛʽ 

ʙʦʡʳʥʰʘ 

ɺʝʛʝʪʘʮʠʷ-

ʣʳץ ʢʝʟʝשʥʽש 

ʩʦשʳʥʜʘ 

1-ʞʳʣ 2 -ʞʳʣ 2-ʞʳʣ 

ʙʦʡʳʥʰʘ 

ɾʝʨʞʳʨʪʫ 

(25-27ʩʤ) 

ʊʳʨʤʘʣʘʫ 395 190 94 181 275 

ʏʠʟʝʣʴʜʝʫ ï St 

(ʙʘץʳʣʘʫ) 

370 150 85 166 251 

ɸʫʜʘʨʤʘʡ ᴇשʜʝʫ 

(25-27ʩʤ) 

ʊʳʨʤʘʣʘʫ 490 267 107 184 291 

ʏʠʟʝʣʴʜʝʫ 450 243 101 174 275 

 

ɺʝʛʝʪʘʮʠʷʣʳץ ʢʝʟʝשʥʽש ʩʦשʳʥʘ ץʘʨʘʡ ʪװʡʝʞʦשʳʰץʘ ᴇʩʽʤʜʽʢʪʝʨʽʥʽש ʩʘʥʳ,ʪʦʧʳʨʘץʪʳ 

ᴇשʜʝʫ ʞװʡʝʩʽʥʝ ʙʘʡʣʘʥʳʩʪʳ ʘʡʪʘʨʣʳץʪʘʡ ᴇʟʛʝʨʝʜʽ, ʞʝʨʞʳʨʪʫ  ʙʘʨʳʩʳʥʜʘ 150 ʞᴅʥʝ 190 

ʜʘʥʘ/ʤ
2 
ʞᴅʥʝ ʞʘʟʳץ ʪʽʣʛʽʰʧʝʥ ᴇשʜʝʫʜʝ ï243-267 ʜʘʥʘ/ʤ

2
. ɺʝʛʝʪʘʮʠʷʣʳץ ʢʝʟʝשʥʽש ʩʦשʳʥʘ 

 ʘʥ ʩʝʙʫץʘʩסʜʝʫʤʝʥ ʞʘʣשʪʘʣʫʳ ʘʫʜʘʨʤʘʡ ᴇץʣʢʝʥ ʩʘװ שʝ שʘ ᴇʩʽʤʜʽʢʪʝʨʽʥʽץʳʰשʡʝʞʦװʘʨʘʡ ʪץ

ʘʣʜʳʥʜʘסʳ ʪʳʨʤʘʣʘʫ ʢʝʟʽʥʜʝ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ, ʚʝʛʝʪʘʮʠʷʣʳץ ʢʝʟʝשʥʽש ʩʦשʳʥʘ ץʘʨʘʡ 490 

ʜʘʥʘ/ʤ
2
-ʜʝʥ 267 ʜʘʥʘ/ʤ

2
 ʩʘץʪʘʣסʘʥ (2,3-ʩʫʨʝʪ ). 

 
                 

                  2-ʩʫʨʝʪ ï ʊʦʧʳʨʘץʪʳ ᴇשʜʝʫʜʽש ᴅʨʪװʨʣʽ ᴅʜʽʩʪʝʨʽʥʜʝʛʽ ᴇʩʽʤʜʽʢʪʝʨʜʽש ʩʘʥʳ 
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                 3-ʩʫʨʝʪ ï ɸʫʜʘʨʤʘʡ ᴇשʜʝʫ ʢʝʟʽʥʜʝ ʞʘʩʳʣ ʤʘʩʩʘʥʳש ᴇʥʽʤʜʽʣʽʛʽ (25-27 ʩʤ),  ʮ /ʛʘ 

 

          ʊʦʧʳʨʘץʪʳ ᴇשʜʝʫʜʽש ʙײʣ ʞװʡʝʩʽ ʪװʡʝʞʦשʳʰץʘʥʳש ʞʘʩʳʣ ʤʘʩʩʘʩʳʥʳש ʞʦסʘʨʳ 

ᴇʥʽʤʜʽʣʽʛʽʥ ץʘʣʳʧʪʘʩʪʳʨʫ װʰʽʥ ʦשʪʘʡʣʳ ʩʫ-ʬʠʟʠʢʘʣʳץ ʞʘסʜʘʡ ʞʘʩʘʡʜʳ. ʊװʡʝʞʦשʳʰץʘ 

ᴇʤʽʨʽʥʽש ʙʽʨʽʥʰʽ ʞʳʣʳʥʜʘ ʞʝʨ ʞʳʨʪʫ ʢʝʟʽʥʜʝ ʞʘʩʳʣ ʤʘʩʩʘʥʳש ᴇʥʽʤʜʽʣʽʛʽ 85-94 ʮ/ʛʘ 

   .ʘʥ ʢʝʟʜʝ ʦʣ 101-107 ʮ/ʛʘ ʜʝʡʽʥ ʘʨʪʘʜʳסʦʣʜʘʥץ ʜʝʫʜʽשʨʘʡʜʳ, ʘʣ ʘʫʜʘʨʤʘʡ ᴇײץ

ʊװʡʝʞʦשʳʰץʘ ᴇʤʽʨʽʥʽש ʝʢʽʥʰʽ ʞʳʣʳʥʜʘ ʙʠʦʣʦʛʠʷʣʳץ ʝʨʝʢʰʝʣʽʛʽʥʝ ʙʘʡʣʘʥʳʩʪʳ, ʝʢʽ 

ʥʝʤʝʩʝ װʰ ʦʨʳʤ ʞʘʩʘʣʘʜʳ, ʞʘʩʳʣ ʤʘʩʩʘʥʳש ᴇʥʽʤʜʽʣʽʛʽ ʙʽʨʽʥʰʽ ʞʳʣʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ 

ʘʨʪʘʜʳ, 166 ʞᴅʥʝ 184 ʮ/ʛʘ ʘʨʘʣʳסʳʥʜʘ ᴇʟʛʝʨʝʜʽ. 

ɽʢʽ ʞʳʣ ʽʰʽʥʜʝ ʪװʡʝʞʦשʳʰץʘ ʞʘʩʳʣ ʤʘʩʩʘʩʳʥʳש ᴇʥʽʤʜʽʣʽʛʽ ᴇשʜʝʫ ʞװʡʝʩʽʥʝ 

ʙʘʡʣʘʥʳʩʪʳ  ʙʽʨʜʝʡ װʨʜʽʩʢʝ ʠʝ. 

 ʆʩʳʣʘʡʰʘ, ʪװʡʝʞʦשʳʰץʘʥʳש ᴇʥʽʤʜʽʣʽʛʽʥʽש  ʦשʪʘʡʣʳ ᴇʩʫʽ, ʜʘʤʫʳ ʞᴅʥʝ ץʘʣʳʧʪʘʩʫʳ 

 ʟʜʳײʪ שʨʽʰ ʘʫʳʩʧʘʣʳ ʝʛʽʩʪʝʨʽʥʽװʪʘʡ ᴅʩʝʨ ʝʪʝʜʽ. ʂץʡʝʩʽ ʘʡʪʘʨʣʳװʜʝʫ ʞשʪʳ ᴇץʰʽʥ ʪʦʧʳʨʘװ

 ʪʳץʦʨʳ ʪʦʧʳʨʘץʢᴇʧ שʝ שʘʣʳʥʳסʳʣ ץʳ ʟʝʨʪʪʝʫʣʝʨʽʤʽʟʜʝ ʪʦʧʳʨʘסʪʘʨʳʥʜʘץʥʘʨʩʳʟ ʪʦʧʳʨʘײץ

ʘʫʜʘʨʤʘʡ ᴇשʜʝʫ ʢʝʟʽʥʜʝ 12-14 ʩʤ ʪʝʨʝשʜʽʢʪʝʝʨʪʝ ʢᴇʢʪʝʤʛʽ ʪʘʷʟ ʪʳʨʤʘʣʘʫʜʘ ʙʘʡץʘʣʘʜʳ. 

ʊʦʧʳʨʘץʪʳ ʘʫʜʘʨʤʘʡ ᴇשʜʝʫʤʝʥ, ʩʦʜʘʥ ʢʝʡʽʥ ʪʳʨʤʘʣʘʫ ʞʘסʜʘʡʳʥʜʘ ʢᴇʢʪʝʫʜʝʥ ʙʘʩʪʘʧ 

ʙײʪʘʣʘʥʫʜʳש ʙʘʩʪʘʣʫʳʥʘ ʜʝʡʽʥ ʪװʡʝʞʦשʳʰץʘʥʳ ʩʝʙʫʜʽש ʝש ʞʘץʩʳ ʩʫ ʨʝʞʠʤʽ 

 ʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ, ʘʣץ ʪʘʣʫʳʥץï 1,78 ʝʩʝ ʢᴇʧ ʩʘ 1,4 שʣ ᴇʩʽʤʜʽʢʪʝʨʜʽײʘʣʳʧʪʘʩʘʜʳ, ʙץ

ʪװʡʝʞʦשʳʰץʘʥʳש ʞʘʩʳʣ ʤʘʩʩʘʩʳʥʳש ᴇʥʽʤʜʽʣʽʛʽ ʝʢʽ ʞʳʣ ʙʦʡʳʥʰʘ 6,3-ʪʝʥ 15,9% - סʘ ʜʝʡʽʥ 

ʘʨʪʘʜʳ.  

 ʦʣʘʡʩʳʟץ שʳʟʳʣʦʨʜʘ ʦʙʣʳʩʳʥʳפ ,ʦʨʳʪʳʥʜʳʣʘʨ.   ɿʝʨʪʪʝʫʣʝʨ ʢᴇʨʩʝʪʢʝʥʜʝʡפ

ʵʢʦʣʦʛʠʷʣʳץ ʩʘʥʠʪʘʨʣʳץ ʞʘסʜʘʡʳʥ ʪװʧʢʽʣʽʢʪʽ ʞʘץʩʘʨʪʫʜʳ, ʝש ʘʣʜʳʤʝʥ, ʩʫ 

ʪʘʧʰʳʣʳסʳʤʝʥ, ʪʦʧʳʨʘץʪʳש ʪײʟʜʘʥʫʳʤʝʥ, ʪʦʟʫʳʤʝʥ ʙʘʡʣʘʥʳʩʪʳ,  ʬʠʪʦʤʝʣʠʦʨʘʮʠʷʣʳץ 

ʢʝʰʝʥʜʽ ץʦʣʜʘʥʫ ʙʦʡʳʥʰʘ, ʪײʟסʘ ʪᴇʟʽʤʜʽ ʜʘץʳʣʜʘʨʜʳ, ʘʪʘʧ ʘʡʪץʘʥʜʘ ʙײʨʰʘץ ʪץײʳʤʜʘʩ 

ʢᴇʧʞʳʣʜʳץ ʰᴇʧʪʝʨʜʽ ᴇשʜʝʫ ʤʝʥ ʞᴅʥʝ ʠʥʪʨʦʜʫʢʮʠʷʣʘʫסʘ ʙʘʡʣʘʥʳʩʪʳ ʘʫʳʣ 

ʰʘʨʫʘʰʳʣʳסʳʥʳש ʞʝʨʣʝʨʽʥ ץʘʣʧʳʥʘ ʢʝʣʪʽʨʫ ʞᴅʥʝ ʪʦʧʳʨʘײץ ץʥʘʨʣʳʣʳסʳʥ ʘʨʪʪʳʨʫ 

ʙʦʡʳʥʰʘ  ʽʩ-ʰʘʨʘʣʘʨ, ʘʛʨʦʵʢʦʞװʡʝʣʝʨʜʽש ʦשʪʘʡʣʳ ʞײʤʳʩ ʽʩʪʝʫʽʥʽש, ʞʦסʘʨʳ ʩʘʧʘʣʳ ʘʫʳʣ 

ʰʘʨʫʘʰʳʣʳסʳ ᴇʥʽʤʽʥ ʘʣʫ ʤʘץʩʘʪʳʥʜʘ ᴇʩʽʤʜʽʢ ʰʘʨʫʘʰʳʣʳסʳʥ ᴅʨʪʘʨʘʧʪʘʥʜʳʨʫ  ʪײʨʘץʪʳ 

ʜʘʤʳʪʫʜʳש ʥʝʛʽʟʽ ʙʦʣʘʜʳ.  

ɸʨʘʣ ᴇשʽʨʽʥʽײץ שʥʘʨʣʳסʳ ʪᴇʤʝʥ ʩʦʨʪʘש ʪʦʧʳʨʘץʪʘ ʪװʡʝʞʦשʳʰץʘʥʳ ᴇʩʽʨʫ 

ʪʝʭʥʦʣʦʛʠʷʩʳ ʟʝʨʪʪʝʫ ʞײʤʳʩʪʘʨʳʥʳש ʥᴅʪʠʞʝʣʝʨʽ ʞʘʥïʞʘץʪʳ ץʘʨʘʩʪʳʨʳʣסʘʥ. ɽʛʽʣʝʪʽʥ 

ʜʘץʳʣʜʘʨʜʳ ʩʝʙʫ ʘʣʜʳʥʜʘ ʪʦʧʳʨʘץ ʯʠʟʝʣʴ-ʢʫʣʴʪʠʚʘʪʦʨʳʤʝʥ (ʏʂʋ-3) 12-14 ʩʤ ʪʝʨʝשʜʽʢʪʝ 

 ʰᴇʧʪʝʨ ʝʨʪʝ ʢᴇʢʪʝʤʜʝ ʪʳʨʤʘʣʘʥʳʧ ץʘʥ. ɽʢʽʥʰʽ ʞʳʣʜʘʥ ʙʘʩʪʘʧ ʢᴇʧʞʳʣʜʳסʦʧʩʳʪʳʣץ

ʪʦʧʳʨʘץʪʳ ᴇשʜʝʫ ʞװʡʝʩʽʥʽʥʝ ʙʘʡʣʘʥʳʩʪʳ  ʙײʨʰʘץ ʜʘץʳʣʳʥʳש ʰʳסʳʤʳʥʳש ᴇʩʽʧ-ʜʘʤʫ 

ʝʨʝʢʰʝʣʽʢʪʝʨʽ ʙʘʡץʘʣסʘʥ. ɺʝʛʝʪʘʮʠʷʣʳץ ʢʝʟʝשʥʽש ʩʦשʳʥʘ ץʘʨʘʡ ʪװʡʝʞʦשʳʰץʘ 
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ᴇʩʽʤʜʽʢʪʝʨʽʥʽש ʝװ שʣʢʝʥ ʩʘץʪʘʣʫʳ ʘʫʜʘʨʤʘʡ ᴇשʜʝʫʤʝʥ ʩʝʙʫ ʘʣʜʳʥʜʘסʳ ʪʳʨʤʘʣʘʫ ʢʝʟʽʥʜʝ 

ʘʨʘʡ 490 ʜʘʥʘ/ʤץ ʳʥʘשʩʦ שʥʽשʢʝʟʝ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ, ʚʝʛʝʪʘʮʠʷʣʳץ
2
-ʜʝʥ 267 ʜʘʥʘ/ʤ

2
 

ʩʘץʪʘʣסʘʥ. ʊװʡʝʞʦשʳʰץʘ  ᴇʩʽʤʜʽʛʽʥʽש  ʙʽʨʽʥʰʽ ʞʳʣʳʥʜʘ ʞʝʨ ʞʳʨʪʫ ʢʝʟʽʥʜʝ ʞʘʩʳʣ ʤʘʩʩʘ-

ʥʳש ᴇʥʽʤʜʽʣʽʛʽ 85-94 ʮ/ʛʘ ײץʨʘʡʜʳ, ʘʣ ʘʫʜʘʨʤʘʡ ᴇשʜʝʫʜʽ ץʦʣʜʘʥסʘʥ ʢʝʟʜʝ ʦʣ 101-107 ʮ/ʛʘ 

ʜʝʡʽʥ ʘʨʪʘʪʳʥʳ ʘʥʳץʪʘʣʜʳ. ɹʽʟʜʝʨʜʽש ʙʽʨʥʝʰʝ ʞʳʣסʳ ʞװʨʛʽʟʽʣʛʝʥ ʟʝʨʪʪʝʫ ʞײʤʳʩʪʘ-

ʨʳʤʳʟʜʳש ʥᴅʪʠʞʝʩʽ ʢװʨʽʰ ʘʫʳʩʧʘʣʳ ʝʛʽʩʽʥʽש ʰʘʣסʳʥʜʳ-ʙʘʪʧʘץʪʳ ʪʦʧʳʨʘסʳʥʜʘ 

ʢᴇʧʞʳʣʜʳץ ʰᴇʧʪʝʨʜʽש ᴇʩʽʧ-ʜʘʤʫʳ, ᴇʩʽʤʜʽʢ ʢᴇʛʽʥʽש ʞʘץʩʳ ץʘʣʳʧʪʘʩʫʳ ʞᴅʥʝ ᴇʥʽʤ 

 ʳʰץʘʡʪשʝʥʛʽʟʽʣʛʝʥ ʪʳ (ʘץʳʰשʡʝʞʦװʘ, ʪץʳʰשʞʦ) ʨʽʥʝװʪ שʳʣʜʘʨʜʳץʨʘʫʳ ʝʛʽʣʛʝʥ ʜʘײץ

ʧʝʥ ʪץײʳʤʥʳש ʩʝʙʫ ʤᴇʣʰʝʨʽʥʝ ʙʘʡʣʘʥʳʩʪʳ ᴇʟʛʝʨʽʧ ʦʪʳʨʘʪʳʥʜʳסʳʥ ʢᴇʨʩʝʪʪʽ. 

ɸʪʘʧ ʘʡʪץʘʥʜʘ, ʙײʨʰʘץ ʪץײʳʤʜʘʩ ʜʘץʳʣʜʳש ᴇʩʽʧ-ʜʘʤʫʳ ʤʝʥ ᴇʥʽʤ ײץʨʘʫʳʥʘ ᴅʩʝʨʽ 

ʟʝʨʪʪʝʣʛʝʥ, ʦʩʳסʘʥ ʙʘʡʣʘʥʳʩʪʳ ʢᴇʧ ʞʳʣʜʳץ ʰᴇʧ, ʦʥʳש ʽʰʽʥʜʝ ʪװʡʝʞʦשʳʰץʘʥʳ ʞʝʪʽʣʜʽʨʫ 

 .ʘʥסʘ ʘʣʳʥסʦʣץ
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ʧʦʯʚʘʭ ɸʨʘʣʴʩʢʦʛʦ ʨʝʛʠʦʥʘ. ʇʨʠ ʠʩʣʣʝʜʦʚʘʥʠʠ ʨʘʟʥʳʭ ʤʝʪʦʜʦʚ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʦʙʨʘʙʦʪʢʦʡ ʩʦ ʚʩʧʘʰʢʦʡ ʧʦʯʚʳ ʚʣʘʞʥʦʩʪʴ ʧʦʯʚʳ ʠʟʤʝʥʠʣʘʩʴ ʤʝʞʜʫ 18,5 ʠ 23,4 %. ʆʧʪʠʤʘʣʴʥʘʷ 

ʚʣʘʞʥʦʩʪʴ ʩʦʭʨʘʥʷʣʘʩʴ ʣʫʯʰʝ ʧʦʩʣʝ ʩʛʨʝʙʘʥʠʷ, ʯʝʤ ʧʦʩʣʝ ʯʠʟʝʣʠʨʦʚʘʥʠʷ. ʅʘʠʙʦʣʴʰʘʷ 

ʩʦʭʨʘʥʥʦʩʪʴ ʨʘʩʪʝʥʠʡ ʜʦʥʥʠʢʘ ʢ ʢʦʥʮʫ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʧʨʠ ʧʨʝʜʧʦʩʝʚʥʦʤ 

ʩʛʨʝʙʘʥʠʠ ʩ ʦʙʨʘʙʦʪʢʦʡ ʙʝʟ ʚʩʧʘʰʢʠ ʧʦʯʚʳ, ʢ ʢʦʥʮʫ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʩʦʭʨʘʥʠʣʦʩʴ ʦʪ 490 

ʰʪʫʢ/ʤ
2
 ʜʦ 267 ʰʪʫʢ/ʤ

2
. 

ɸʢʪʠʚʥʦʩʪʴ ʜʦʥʥʠʢʘ ʚʳʷʚʣʝʥʘ ʧʨʠ ʙʝʟʦʩʪʘʪʦʯʥʦʡ ʦʙʨʘʙʦʪʢʝ ʧʦʯʚʳ, ʟʘʪʝʤ ʧʨʠ ʩʛʨʝʙʘʥʠʠ, 

ʛʜʝ ʙʳʣ ʫʩʪʘʥʦʚʣʝʥ ʩʘʤʳʡ ʣʫʯʰʠʡ ʚʦʜʥʳʡ ʨʝʞʠʤ ʚʳʨʘʱʠʚʘʥʠʷ ʜʦʥʥʠʢʘ ʩ ʤʦʤʝʥʪʘ ʚʩʭʦʜʦʚ ʜʦ 

ʥʘʯʘʣʘ ʚʝʪʚʣʝʥʠʷ ʠ ʦʙʝʩʧʝʯʝʥʘ ʩʦʭʨʘʥʥʦʩʪʴ ʨʘʩʪʝʥʠʡ ʚ 1,4 ï 1,78 ʨʘʟʘ, ʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʟʝʣʝʥʦʡ 

ʤʘʩʩʳ ʜʦʥʥʠʢʘ ʟʘ ʜʚʘ ʛʦʜʘ ʚʳʨʦʩʣʘ ʦʪ 6,3 ʜʦ 15,9%. ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʚʣʘʞʥʦʩʪʠ ʧʦʯʚʳ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʦʩʥʦʚʥʘʷ ʙʝʟʦʪʚʘʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ ʚ ʧʝʨʠʦʜ ʧʦʩʝʚʘ ʠ ʥʘʯʘʣʘ ʚʩʭʦʜʦʚ ʠ ʚʝʪʚʣʝʥʠʷ 

ʚʣʠʷʝʪ ʥʘ ʩʙʦʨ ʠ ʩʦʭʨʘʥʥʦʩʪʴ ʚʣʘʞʥʦʩʪʠ ʧʦʯʚʳ. ʈʦʩʪ, ʨʘʟʚʠʪʠʝ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʙʦʙʦʚʳʭ 

ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚ ʥʘʧʨʷʤʫʶ ʩʚʷʟʘʥʳ ʩ ʧʨʠʤʝʥʝʥʥʳʤ ʢ ʥʝʤʫ ʢʦʤʧʣʝʢʩʦʤ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ 

ʬʘʢʪʦʨʦʚ, ʦʥ ʫʢʘʟʘʥ ʚ ʟʘʢʣʶʯʝʥʠʠ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʨʘʙʦʪ, ʧʨʦʚʝʜʝʥʥʳʭ ʚ ʫʩʣʦʚʠʷʭ 

ɸʨʘʣʴʩʢʦʛʦ ʨʝʛʠʦʥʘ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʦʥʥʠʢ, ʯʠʟʝʣʝʚʘʥʠʷ, ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ, ʦʙʨʘʙʦʪʢʘ ʧʦʯʚʳ, 

ʙʦʨʦʥʦʚʘʥʠʝ, ʩʝʚʦʦʙʦʨʦʪ,  ʟʷʙʣʝʚʦʡ ʚʩʧʘʰʢʦʡ. 
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Abstract. Based on the results of the study of the growth and formation of melilʦtus productivity 

related to cultivation on saline soils in the Kyzylorda region, this article presents the results of rice crop 

rotation and considers the technology of cultivation depending on the method of soil cultivation. The soil 

of the experimental site was 1,65% of the waste in the plowing layer, which was sown without replacing 

rice, and 0,88% compared to rice. It has been established that the main methods of tillage affect the 

collection and storage of soil moisture. Different methods of tillage (with and without plowing) on saline 

soils of the Aral region have been studied. In the study of different tillage methods, compared with tillage, 

soil moisture changed between 18,5 and 23,4%. Optimal humidity was maintained better after raking than 

after chiseling.  

The greatest preservation of melilʦtus plants by the end of the growing season is ensured by pre-

sowing with tillage without plowing the soil, by the end of the growing season, from 490 pieces/m
2
 to 267 

pieces/m
2
 were preserved. The activity of the sweet melilʦtus was revealed during nonïsufficient tillage, 

then during raking, where the best water regime for growing sweet clover was established from the 

moment of germination to the beginning of branching and plant safety was ensured by 1,4 ï 1,78 times, 

and the productivity of the green mass of sweet clover increased from 6,3 to 15,9% in two years.   

When determining soil moisture, it was found that the main non-fallow treatment during the 

sowing period and the beginning of germination and branching affects the collection and preservation of 

soil moisture. The growth, development and productivity of leguminous perennial grasses are directly 

related to the complex of agrotechnical factors applied to it, it is indicated in the conclusion of our 

research conducted in the conditions of the Aral region. 

 Keywords: melilʦtus, chiseling, growing season, tillage, harrowing, crop rotation, winter 

plowing. 
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çʓ. ɾʘϨʘʝʚ ʘʪʳʥʜʘϤʳ ϧʘʟʘϨ ʢϮʨʽʰ ʰʘʨʫʘʰʳʣʳϤʳ Ϥʳʣʳʤʠ-ʟʝʨʪʪʝʫ ʠʥʩʪʠʪʫʪʳè ɾʐʉ, 

ϧʳʟʳʣʦʨʜʘ Ϩ., ϧʘʟʘϨʩʪʘʥ  

 

ɸשʜʘʪʧʘ. ʄʘץʘʣʘ פʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʜʘ, ʘʪʘʧ ʘʡʪץʘʥʜʘ פʳʟʳʣʦʨʜʘ ʦʙʣʳʩʳ 

ʞʘסʜʘʡʳʥʜʘ ʞʝʤʰᴇʧ ᴇʥʜʽʨʽʩʽʥ ʜʘʤʳʪʫסʘ ʘʨʥʘʣסʘʥ. ɸʫʳʣ ʰʘʨʫʘʰʳʣʳסʳʥʳש ʦʩʳ ʩʘʣʘʩʳʥʳש 

ʥʝʛʽʟʛʽ ʧʨʦʙʣʝʤʘʩʳ ï ʤʘʣ ʰʘʨʫʘʰʳʣʳסʳʥ ʜʘʤʳʪʫʜʳש ʥʝʛʽʟʛʽ ץʘסʠʜʘʪʪʘʨʳʥ ʙײʟʫ. ɸʛʨʘʨʣʳץ ʩʘʣʘ 

ʵʢʩʧʦʨʪʪʘʨʳʥʳש ʧʘʡʳʤʜʘʫʳʥʰʘ, ʤʘʣ ʰʘʨʫʘʰʳʣʳסʳ ʩʘʣʘʩʳʥʜʘסʳ, ʤʘʣ ʘʟʳסʳ ᴇʥʜʽʨʽʩʽʥʜʝʛʽ 

ʞײʤʳʩʪʘʨʜʳס שʳʣʳʤʠ ʥʝʛʽʟʩʽʟ ʞװʨʛʽʟʽʣʫʽ ʤʘʣ ʙʘʩʳʥʳש ʘʟʘʶʳʤʝʥ ץʘʪʘʨ ʭʘʣʳץʪʳש ʵʢʦʥʦʤʠʢʘʣʳץ 

ʪײʨסʳʜʘʥ ʭʘʣ-ʞʘסʜʘʡʳʥʳש ʪᴇʤʝʥʜʝʫʽʥʝ ᴅʢʝʣʝʜʽ. ɹײʣ ץʠʳʥʰʳʣʳץʪʘʥ ʰʳסʫʜʳש ʞʦʣʳ ʤʘʣʘʟʳסʳ 

ᴇʥʜʽʨʽʩʽʥ סʳʣʳʤסʘ ʩװʡʝʥʝ ʦʪʳʨʳʧ ʞװʨʛʽʟʫʜʝ. פʘʟʽʨʛʽ ʪʘשʜʘ ʙײʥʜʘʡ ʘʭʫʘʣ ᴇʢʽʥʽʰʢʝ ʦʨʘʡ פʳʟʳʣʦʨʜʘ 

ʦʙʣʳʩʳʥʜʘ ʜʘ ʤװʰʢʽʣ ʭʘʣʜʝ. ʊᴅʞʽʨʠʙʝ ʞװʨʛʽʟʽʣʽʧ ʦʪʳʨסʘʥ ʘʡʤʘץʪʘ ʘʫʳʣʰʘʨʫʘʰʳʣʳץ ʢᴅʩʽʧʦʨʳʥ-

ʜʘʨʳ ʢᴇʧ ʞʳʣʜʳץ ʰᴇʧʪʝʨʛʝ ʘʨʪʳץʰʳʣʳץ ʙʝʨʝʜʽ. ɸʛʨʘʨʣʳס ץʳʣʳʤʠ ʦʨʪʘʣʳץʪʘʨʜʘ ʜᴅʥʜʽ ʤʘʣʘʟʳץ-

ʪʳץ ʜʘץʳʣʜʘʨʜʳש ʞʘשʘ ʩʦʨʪʪʘʨʳ ʞʘץʩʳ ʥᴅʪʠʞʝ ʢᴇʨʩʝʪʫʜʝ, ʦʣʘʨʜʳש ʽʰʽʥʜʝ ʘʨʧʘ, ʩʫʜʘʥ ʰᴇʙʽ ʤʝʥ 

ʤʦʛʘʨʜʳ ʘʪʘʧ ᴇʪʫʛʝ ʙʦʣʘʜʳ. פʘʟʘץʩʪʘʥʜʘ ʞʝʤʰᴇʧ ʙʘʣʘʥʩʳʥʜʘ ʞʝשʽʣ ʩʽשʽʤʜʽ ʢᴇʤʽʨʩʫʣʘʨ ʤʝʥ ʙʽʨʽʥ-

ʰʽ ʢʝʟʝʢʪʝ ץʘʥʪʪʘʨʜʳש ʪʘʧʰʳʣʳסʳ 40-45%, ʘʣ ʞʝʤʰᴇʧ ʧʨʦʪʝʠʥʽ ץʘʞʝʪʪʽʣʽʢʪʽײץ 20-25% שʨʘʡʜʳ. 

ɹײʣ ʢʝʤʰʽʣʽʢʪʽ ʩʫʜʘʥ ʰᴇʙʽ ʩʠʷץʪʳ ʧʝʨʩʧʝʢʪʠʚʘʣʳ ʘʨʧʘ, ʤʦʛʘʨ ʜʘץʳʣʜʘʨʳʥ, ʦʥʳש ʽʰʽʥʜʝ ʞʘʩʳʣ 

ʞʝʤ, ʰᴇʧ, ʧʽʰʝʥ ʞᴅʥʝ ʩװʨʣʝʤ ʪװʨʽʥʜʝʛʽ ᴇʩʽʨʫ ʘʨץʳʣʳ ʪʦʣʪʳʨʫסʘ ʙʦʣʘʜʳ. ɹײʣ ʜʘץʳʣʜʘʨ ʘʪʘʣסʘʥ 

ᴇשʽʨʛʝ ʪʘʥʳʩ ʙʦʣסʘʥʳʤʝʥ ʦʣʘʜʳ ᴇʩʽʨʫʜʽש ʪʝʭʥʦʣʦʛʠʷʩʳ ʪʦʣʳץ ʟʝʨʪʪʝʣʤʝʛʝʥ. ʄʘץʘʣʘʜʘ ʘʪʘʣʤʳʰ 

ʜʘץʳʣʜʘʨʜʳ ʦʪʘʥʜʳץ ʙʠʦʧʨʝʧʘʨʘʪʧʝʥ ᴇשʜʝʧ ʩʝʙʫ ʘʨץʳʣʳ ᴇʥʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫ ʜʘ ײʩʳʥʳʣʜʳ. 

ʊʽʨʝʢ ʩᴇʟʜʝʨ: ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ, ʤʘʣ ʘʟʳץʪʳץ ʜʘץʳʣʜʘʨ, ʙʠʦʧʨʝʧʘʨʘʪ, ᴇʥʽʤʜʽʣʽʢ, 

ʘʛʨʦʪʝʭʥʦʣʦʛʠʷ. 

 

ʂʽʨʽʩʧʝ. ɸʫʳʣ ʰʘʨʫʘʰʳʣʳסʳʥ ʪײʨʘץʪʳ ʞʦʣסʘ ץʦʡʳʧ ʞʝʪʽʣʜʽʨʫʜʽש ʙʽʨ ʞʦʣʳ, ʦʣ 

ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ ʜʘץʳʣʜʘʨʳʥʳש ᴇʥʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʘ ʦʪʳʨʳʧ ᴇʥʽʤʥʽש ᴇʟʽʥʜʽʢ ײץʥʳʥ 

ʪᴇʤʝʥʜʝʪʫ. פʦʨʰʘסʘʥ ʦʨʪʘסʘ ʵʢʦʣʦʛʠʷʣʳץ ᴅʩʝʨʽʥ ʘʟʘʡʪʘ ʦʪʳʨʳʧ, ʜʠץʘʥʰʳʣʘʨ ʤʝʥ 

ʬʝʨʤʝʨʣʝʨʜʽץ שʘʨʞʳʣʘʡ ʘʟ ʰʳסʳʥ ʞײʤʩʘʣʘʪʳʥ, ʙʽʨʘץ ʪʠʽʤʜʽʣʽʛʽ ʞʦסʘʨʳ ʨʝʩʫʨʩ װʥʝʤʜʝʛʽʰ 

ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ץʦʣʜʘʥʫʜʳש ʤʘשʳʟʜʳʣʳסʳ ʞʦסʘʨʳ   [1,2]. 

ʄʘʣ ʘʟʳסʳʥ ᴇʥʜʽʨʫ ᴇʥʜʽʨʽʩʽ ʘʛʨʦᴇʥʝʨʢᴅʩʽʧ ʢʝʰʝʥʽʥʽש ʥʝʛʽʟʛʽ ʙʘʟʘʩʳ ʙʦʣʳʧ 

ʪʘʙʳʣʘʪʳʥʜʳץʪʘʥ ʦʥʳס שʳʣʳʤʠ-ʪʝʭʥʠʢʘʣʳץ ʜʘʤʫ ʜʝשʛʝʡʽ ʤʘʣ ʰʘʨʫʘʰʳʣʳסʳʥʳש ʭʘʣ-

ʘʭʫʘʣʳʥ ʘʡץʳʥʜʘʡʜʳ. ʆʩʳʤʝʥ ץʘʪʘʨ ʦʣ ʝʛʽʥ ʰʘʨʫʘʰʳʣʳסʳʥ ʪײʨʘץʪʘʥʜʳʨʫ ʤʝʥ 

ʙʠʦʣʦʛʠʷʣʘʥʜʳʨʫʜʳש ʢװʨʜʝʣʽ ʤᴅʩʝʣʝʣʝʨʽʥ ʰʝʰʫʜʝ ʙʽʨʽʥʰʽ ᴅʩʝʨ ʝʪʝʜʽ. ʄʘʣ ʘʟʳסʳ 

ᴇʥʜʽʨʽʩʽʥʽש ᴇʨʢʝʥʜʝʫʽ ʪʦʧʳʨʘץʪʳײץ שʥʘʨʣʳʣʳסʳʥ ʘʨʪʪʳʨʫʜʘ ʞᴅʥʝ ʵʢʦʣʦʛʠʷʣʳץ 

ʤᴅʩʝʣʝʣʝʨʜʽ ʰʝʰʫʛʝ ʦש ᴅʩʝʨ ʝʪʝʜʽ. ɾʝʤ-ʰᴇʧ ᴇʥʜʽʨʽʩʽ ʪײʪʘʩʪʘʡ ʘʣסʘʥʜʘ ʪʘʙʠסʠ ʞʝʤ-ʰᴇʧ 

ʘʣץʘʧʪʘʨʳ ʨʝʪʽʥʜʝ ʝʣʜʽש ʵʢʦʞװʡʝʣʝʨʽʥʽש ʪײʨʘץʪʳʣʳסʳʥʳש ʢʝʧʽʣʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɼײʨʳʩ 

 ʘʧʪʘʨʳץʠ ʞʝʤ-ʰᴇʧ ʘʣסʜʘʡʳʥʜʘ ʪʘʙʠסʢʪʝʤʝ ʞʘװʳʣʳʤʠ ʥʝʛʽʟʜʝʣʛʝʥ ʘʥʪʨʦʧʦʛʝʥʜʽʢ ʞס

ʪʝשʜʝʩʪʽʨʽʣʛʝʥ ʪʘʙʠסʠ ʵʢʦʞװʡʝʣʝʨ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ, ʘʣ ʙʘʩץʘ ʨʝʪʪʝʣʤʝʛʝʥ ʩʳʨʪץʳ ᴅʩʝʨ 

ʩʦסשʳʩʳʥʳש ʙײʟʳʣʫʳʥʘ, ʩʦʥʜʘʡ-ʘץ ʪײʪʘʩʪʘʡ ʘʣסʘʥʜʘ ʪʘʙʠסʠ ʦʨʪʘʥʳש ʪײʨʘץʩʳʟʜʳסʳʥʘ 

ᴅʢʝʣʝʜʽ [3]. 

 ʤʳʩʪʘʨײʰʽʥ ʢᴇʧʪʝʛʝʥ ʞװ ʪʘʥʜʳʨʫץʨʘײʳ ʩʘʣʘʩʳʥ ʪסʜʘ ʘʫʳʣ ʰʘʨʫʘʰʳʣʳשʘʟʽʨʛʽ ʪʘפ

ʞװʨʛʽʟʽʣʫʜʝ, ʘʣʘʡʜʘ ʤʘʣ ʰʘʨʫʘʰʳʣʳסʳʥ ʜʘʤʳʪʫʜʳש ʥʝʛʽʟʛʽ ײʩʪʘʥʳʤʜʘʨʳʥ ᴇʟʛʝʨʪʫ 

ʢװʨʜʝʣʽ ʤᴅʩʝʣʝʣʝʨʛʝ ʘʣʳʧ ʢʝʣʝʜʽ. ʄʳʩʘʣʳ, ʩʘʣʘʣʳץ ʤʠʥʠʩʪʨʣʽʢʪʽש ʜʝʨʝʢʪʝʨʽ ʙʦʡʳʥʰʘ 
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ʄʘסשʳʩʪʘʫ, ʩʦʥʜʘʡ-ʘפ ץʳʟʳʣʦʨʜʘ ʦʙʣʳʩʪʘʨʳʥʳש ɸʨʘʣ ʘʫʜʘʥʳʥʜʘ ײץʨסʘץʰʳʣʳץʪʘʥ 1 700-

ʜʝʥ ʘʩʪʘʤ ʤʘʣ ץʳʨʳʣʜʳ. ɹʘʩץʘ ʩʘʣʘʣʘʨʜʘ ʜʘ ʰʳסʳʥʜʘʨ ʙʘʨ. çפʈ ױʣʪʪʳץ ʤʘʣ ᴇʩʽʨʫʰʽʣʝʨ 

 ʽʣ ʢᴇʥʰʽʪʧʝʡ ʙʦʣʞʘʜʳ, ʦʥʜʘ ʤʳʥʘʜʘʡ ʩʘʥʜʘʨ ʘʪʘʧשè ʩʘʨʘʧʰʳʣʘʨʳ ʢᴇשʳʥʳסʘʫʳʤʜʘʩʪʳץ

ᴇʪʽʣʜʽ: çײץʨסʘץʰʳʣʳץʪʘʥ װʰ ʤʠʣʣʠʦʥʥʘʥ ʘʩʪʘʤ װʡ ʞʘʥʫʘʨʣʘʨʳ ᴇʣʽʧ, ʝʢʽ ʤʠʣʣʠʦʥ ʘʜʘʤ 

ʪʘʙʳʩʳʥʘʥ ʘʡʳʨʳʣʫʳ ʤװʤʢʽʥè. ʉʦסשʳ ʞʳʣʜʘʨʳ ʙʦʣסʘʥ ײץʨסʘץʰʳʣʳץʪʘʥ ʝʣʽʤʽʟʜʽש ʤʘʣ 

ʘʟʳץʪʳץ ץʦʨʳʥʳש ʞʝʪʽʩʧʝʫʰʽʣʽʛʽʥʝʥ, ᴅʩʽʨʝʩʝ ɸʪʳʨʘʫ ʦʙʣʳʩʳʥʜʘ ʞʝʤ ʤʝʥ ʩʫʜʳש 

ʘʟʜʳסʳʥʘʥ ʤʘʣ ᴇʩʽʨʫʰʽʣʝʨ ʤʘʣ ʩʘʥʳʥ ʘʟʘʡʪʫסʘ ʤᴅʞʙװʨ ʙʦʣʳʧ ʦʪʳʨ [4, 5]. 

ɽʣʽʤʽʟʜʽש ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳʥ ʪײʨʘץʪʳ ʜʘʤʳʪʫ װʰʽʥ ʘʫʘ ʨʘʡʳ ʬʘʢʪʦʨʣʘʨʳʥʳש 

ʳץʧʘʣʳʥʘ ʪᴅʫʝʣʜʽ ʝʤʝʩ ʞװʡʝʣʽ ʰʘʨʘʣʘʨ ץʘʙʳʣʜʘʫ ʢʝʨʝʢ. ɽʛʽʥ ʰʘʨʫʘʰʳʣʳסʳʥ 

ᴅʨʪʘʨʘʧʪʘʥʜʳʨʫʜʳש ʞװʡʝʣʽ ʰʘʨʘʣʘʨʳ ʪᴇʤʝʥʜʝʛʽʜʝʡ: סʳʣʳʤʠ ʥʝʛʽʟʜʝʣʛʝʥ ʘʫʳʩʧʘʣʳ 

ʝʛʽʩʪʝʨʜʽ ʩʘץʪʘʫ, ʞʝʤʰᴇʧ ʜʘץʳʣʜʘʨʳ װʰʽʥ ʩʫʘʨʤʘʣʳ ʞʝʨʣʝʨʜʽש ʘʫʤʘסʳʥ ʢʝשʝʡʪʫ, ʞʝʤʰᴇʧ 

ʜʘץʳʣʜʘʨʳʥʳש ʪץײʳʤ ʰʘʨʫʘʰʳʣʳסʳʥ ʜʘʤʳʪʫ, ʧʘʡʜʘʣʘʥʳʣʘʪʳʥ ʞʘʡʳʣʳʤʜʘʨʜʳש 

ᴇʥʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫ ʞᴅʥʝ ʦʣʘʨʜʳש ʰʝʢʘʨʘʣʘʨʳʥ ʢʝשʝʡʪʫ. ʉʦʣʪװʩʪʽʢ פʘʟʘץʩʪʘʥʜʘ, 

ʨʝʩʧʫʙʣʠʢʘʤʳʟʜʳש ʞʝʢʝʣʝʛʝʥ ᴇשʽʨʽʥʜʝʛʽʜʝʡ, ʞʝʤ-ʰᴇʧ ᴇʥʜʽʨʽʩʽʥʽש ʞʘסʜʘʡʳ ʝʣʽʤʽʟʜʽש ʙʘʩץʘ 

ᴇשʽʨʣʝʨʽʥʝ ץʘʨʘסʘʥʜʘ ᴅʣʜʝץʘʡʜʘ ʞʘץʩʳ. ɾʝʤʰᴇʧ ʜʘץʳʣʜʘʨʳʥʳש ʞʘשʘ ʩʦʨʪʪʘʨʳʥ ᴅʟʽʨʣʝʫ 

ʙʦʡʳʥʰʘ ʙʝʣʩʝʥʜʽ ʞײʤʳʩʪʘʨ ʞװʨʛʽʟʽʣʫʜʝ, ʙʽʨʘץ ʢᴇʧʞʳʣʜʳץ ʞʝʤʰᴇʧ ʜʘץʳʣʜʘʨʳʥʳש ʞʘשʘ 

ʩʦʨʪʪʘʨʳʥ ᴇʥʜʽʨʽʩʢʝ ʝʥʛʽʟʫ ʙʘʷʫ ץʘʨץʳʥʤʝʥ ʞװʨʫʜʝ. ɾʝʤʰᴇʧ ᴇʥʜʽʨʽʩʽʥ ʜʘʤʳʪʫ װʰʽʥ ᴅʨ 

ʘʡʤʘץʪʳש, ʦʙʣʳʩʪʳש, ʪʽʧʪʽ ʘʫʜʘʥʥʳש ʝʨʝʢʰʝʣʽʢʪʝʨʽʥ ʝʩʢʝʨʫ ץʘʞʝʪ, ʞʝʤʰᴇʧ ʜʘץʳʣʜʘʨʳʥ 

ᴇʩʽʨʫʜʽס שʳʣʳʤʠ ʥʝʛʽʟʜʝʣʛʝʥ ʪᴅʩʽʣʜʝʨʽʥ ץʦʣʜʘʥʫ ץʘʞʝʪ [6]. 

ᴆʩʽʤʜʽʢʪʝʨʜʽש, ʩʦʥʳש ʽʰʽʥʜʝ ʜʘץʳʣʜʘʨʜʳש ʥʝʛʽʟʛʽ ץʦʨʝʢʪʽʢ ʵʣʝʤʝʥʪʪʝʨʽʥʽש ʙʽʨʽ-

ʬʦʩʬʦʨ. ʌʦʩʬʦʨ ʜʘץʳʣʜʘʨʜʳש ʧʽʩʫ ʧʨʦʮʝʩʽʥ ʪʝʟʜʝʪʝʜʽ, ʦʣʘʨʜʳש ʩʫʳץץʘ ʪᴇʟʽʤʜʽʣʽʛʽʥ 

ʘʨʪʪʳʨʘʜʳ ʞᴅʥʝ ʜʘץʳʣʜʳײץ שʨסʘץʰʳʣʳץ, ʪײʟʜʘʥʫ ʞᴅʥʝ ʪ. ʙ. ʩʠʷץʪʳ ʩʪʨʝʩʩʪʽʢ ʬʘʢʪʦʨʣʘʨסʘ 

ʪᴇʟʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʘʜʳ. ʪʦʧʳʨʘץʪʘ ʬʦʩʬʦʨ ʘʟ ʙʦʣסʘʥ ʢʝʟʜʝ ᴇʩʽʤʜʽʢʪʝʨʜʽש ᴇʩʫʽ ʤʝʥ ʜʘʤʫʳ 

ʢʝʰʽʢʪʽʨʽʣʝʜʽ, ʜʘץʳʣʜʘʨʜʳש ʟʠʷʥʢʝʩʪʝʨ ʤʝʥ ʘʫʨʫʣʘʨסʘ ʠʤʤʫʥʠʪʝʪʽ ʤʝʥ ʪᴇʟʽʤʜʽʣʽʛʽ 

ʪᴇʤʝʥʜʝʡʜʽ. ʉʦʥʜʳץʪʘʥ ʘʫʳʣʰʘʨʫʘʰʳʣʳץ ʜʘץʳʣʜʘʨʳʥʳש ʞʦסʘʨʳ ᴇʥʽʤʜʽʣʽʛʽʥ ʘʣʫ װʰʽʥ 

ʪʦʧʳʨʘץץʘ ʞʳʣ ʩʘʡʳʥ ʬʦʩʬʦʨ ʪʳשʘʡʪץʳʰʪʘʨʳʥʳש ʢᴇʧ ʤᴇʣʰʝʨʽ ʝʥʛʽʟʽʣʝʜʽ. ʄᴅʩʝʣʝʥ, 

ɸʣʤʘʪʳ ʦʙʣʳʩʳ ʙʦʡʳʥʰʘ ʦʨʪʘ ʝʩʝʧʧʝʥ 100-120 ʢʛ/ʛʘ ʪʦʧʳʨʘץ ʝʥʛʽʟʽʣʝʜʽ, ʦʥʳש ʽʰʽʥʜʝ 

ᴇʩʽʤʜʽʢʪʝʨ װʰʽʥ ʪʝʢ 8-10% סʘʥʘ ץʦʣʞʝʪʽʤʜʽ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʬʦʩʬʦʨ ʪʳשʘʡʪץʳʰʪʘʨʳʥ 

ʰʘʤʘʜʘʥ ʪʳʩ ʞᴅʥʝ ʞװʡʝʣʽ ץʦʣʜʘʥʫ ʩʫʜʳש, ʪʦʧʳʨʘץʪʳש ʣʘʩʪʘʥʫʳʥʘ ʞᴅʥʝ ץʦʨʰʘסʘʥ ʦʨʪʘסʘ 

ʙʘʩץʘ ʜʘ ʞʘסʳʤʩʳʟ ᴅʩʝʨʣʝʨʛʝ ᴅʢʝʣʝʜʽ. פʘʟʘץʩʪʘʥʜʘ ʝʛʽʩʪʽʢ ʞʝʨʣʝʨʜʽ70% ש - ʜʘʥ ʘʩʪʘʤʳʥʜʘ 

ᴇʩʽʤʜʽʢʪʝʨ װʰʽʥ ץʦʣ ʞʝʪʽʤʜʽ ʌʦʩʬʦʨ ץʦʩʳʣʳʩʪʘʨʳʥʳש ʤᴇʣʰʝʨʽ ᴇʪʝ ʪᴇʤʝʥ. ʉʦʥʳʤʝʥ, 

ʨʝʩʧʫʙʣʠʢʘʥʳש ʦשʪװʩʪʽʢ-ʰʳסʳʩʳʥʜʘסʳ ʪʦʧʳʨʘץʪʳש ʝʛʽʩʪʽʢ ץʘʙʘʪʳʥʜʘ ʌʦʩʬʦʨ ץʦʩʳʣʳʩ-

ʪʘʨrʥʳש ʞʘʣʧʳ ʤᴇʣʰʝʨʽ ʦʨʪʘ ʝʩʝʧʧʝʥ 3,0-5,0 ʪ/ʛʘ ײץʨʘʡʜʳ, ʦʥʳש ʽʰʽʥʜʝ ᴇʩʽʤʜʽʢʪʝʨʛʝ ץʦʣ 

ʞʝʪʽʤʜʽ ʬʦʩʬʦʨ ʪװʨʣʝʨʽʥʽש ʩʘʥʳ 0,1-0,2 ʪ / ʛʘ-ʜʘʥ ʘʩʧʘʡʜʳ, ʷסʥʠ ʚʝʛʝʪʘʮʠʷʣʳץ ʤʘʫʩʳʤʜʘ 

ʙʝʩ ʪʦʥʥʘ ʬʦʩʬʦʨʜʳש ʽʰʽʥʝʥ ᴇʩʽʤʜʽʢʪʝʨ ʪʝʢ 150-200 ʢʛ/ʛʘ ʩʽשʽʨʝʜʽ [7]. 

ʌʦʩʬʦʨ-ᴇʩʽʤʜʽʢʪʝʨʜʽש ᴇʩʫʽ ʤʝʥ ʜʘʤʫʳʥʘ, ʩʦʥʜʘʡ-ʘץ ʨʝʧʨʦʜʫʢʪʠʚʪʽ ʦʨʛʘʥʜʘʨʜʳש 

ʪװʟʽʣʫʽʥ ʞʝʜʝʣʜʝʪʫʛʝ סʘʥʘ ʝʤʝʩ, ʩʦʥʳʤʝʥ ץʘʪʘʨ ʪʘʫʘʨʣʳץ ᴇʥʽʤʥʽש ʞʦסʘʨʳ ʩʘʧʘʩʳ ʙʘʨ 

ʜʘץʳʣʜʘʨʜʳש ʞʦסʘʨʳ ʞᴅʥʝ ʪײʨʘץʪʳ ʜʘץʳʣʜʘʨʳʥʳץ שʘʣʳʧʪʘʩʫʳʥʘ ץʦʣʘʡʣʳ ᴅʩʝʨ ʝʪʝʪʽʥ 

ʥʝʛʽʟʛʽ ץʦʨʝʢʪʽʢ ʟʘʪʪʘʨʜʳש ʙʽʨʽ. ᴆʩʽʤʜʽʢʪʝʨ װʰʽʥ ʝװ שʣʢʝʥ ץʦʨʝʢʪʽʢ ײץʥʜʳʣʳץ ʪʦʧʳʨʘץ 

ʬʦʩʬʦʨʳ ʤʝʥ ʪʳשʘʡʪץʳʰʪʘʨʜʳש ʦשʘʡ ʩʽשʝʪʽʥ ץʦʩʳʣʳʩʪʘʨʳʥʘ ʞʘʪʘʜʳ. ɸʫʳʣʰʘʨʫʘʰʳʣʳץ 

ʜʘץʳʣʜʘʨʳʥʳש ʬʦʩʬʦʨʤʝʥ ץʦʨʝʢʪʝʥʫʽʥ ʞʘץʩʘʨʪʫʜʳש ʧʝʨʩʧʝʢʪʠʚʘʣʳ ʙʘסʳʪʪʘʨʳʥʳש ʙʽʨʽ 

ʪʦʧʳʨʘץ ʤʠʢʨʦʦʨʛʘʥʠʟʤʜʝʨʽ ï ʙʘʢʪʝʨʠʷʣʘʨ ʤʝʥ ʤʠʮʝʣʠʡ ʩʘשʳʨʘʫײץʣʘץʪʘʨʳ (ʤʠʢʨʦʤʠʮʝʪ-

ʪʝʨ) ʞװʟʝʛʝ ʘʩʳʨʘʪʳʥ ʞᴅʥʝ ʬʦʩʬʦʨʜʳש ʝʨʽʤʝʡʪʽʥ ץʦʩʳʣʳʩʪʘʨʳʥ ʞʦסʘʨʳ ᴇʩʽʤʜʽʢʪʝʨ װʰʽʥ 

 ʬʦʩʬʘʪʤʦʙʠʣʠʟʘʮʠʷʩʳ ץʧʘʣ ʝʪʝʪʽʥ ʙʠʦʣʦʛʠʷʣʳץʘ ʳסʘ ʘʫʳʩʪʳʨʫסʦʣ ʞʝʪʽʤʜʽ ʬʦʨʤʘʣʘʨץ

ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ [8]. 

ᴆʩʽʤʜʽʢʪʝʨ װʰʽʥ ʬʦʩʬʘʪʪʘʨʜʳץ שʦʣ ʞʝʪʧʝʡʪʽʥ ʪװʨʣʝʨʽʥ ץʦʣ ʞʝʪʽʤʜʽ ץʦʩʳʣʳʩʪʘʨסʘ 

ʪװʨʣʝʥʜʽʨʫʜʽש ʙʘʣʘʤʘ ʞʦʣʳ ʬʦʩʬʘʪʪʘʩʳʤʘʣʜʘʫʰʳ ʤʠʢʨʦʘסʟʘʣʘʨʜʳ ץʦʣʜʘʥʫ ʙʦʣʳʧ 

ʪʘʙʳʣʘʜʳ. ʊʘʙʠסʘʪʪʘ ʪʝʢ ʦʩʳ ʤʠʢʨʦʦʨʛʘʥʠʟʤʜʝʨʜʽש ʝʨʽʤʝʡʪʽʥ ʬʦʩʬʘʪʪʘʨʜʳ ʝʨʠʪʽʥ ʢװʡʛʝ 

ʢʝʣʪʽʨʫʛʝ ץʘʙʽʣʝʪʽ ʙʘʨ, ʤײʥʜʘʡ ʬʦʩʬʦʨ ץʦʩʳʣʳʩʪʘʨʳʥ ʝʨʽʪʽʧ ʦʣʘʨʜʳש ᴇʩʽʤʜʽʢʪʝʨʛʝ 

 ʦʣץ שʦʣʜʘʥʫ ʥᴅʪʠʞʝʩʽʥʜʝ ʬʦʩʬʘʪʪʘʨʜʳץ ʟʘʣʘʨʜʳסʦʣʞʝʪʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʘʜʳ [9]. ʄʠʢʨʦʘץ
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ʞʝʪʧʝʡʪʽʥ ʪװʨʣʝʨʽʥʽ20-30% ש-ʜʘʥ ʘʩʪʘʤʳʥ ʙʽʨ ʚʝʛʝʪʘʮʠʷʣʳץ ʢʝʟʝשʜʝ ᴇʩʽʤʜʽʢʪʝʨʛʝ ץʦʣ 

ʞʝʪʽʤʜʽ ʬʦʨʤʘסʘ ʘʫʳʩʪʳʨʫסʘ ʙʦʣʘʜʳ [10].  

ɿʝʨʪʪʝʫ ʤʘʪʝʨʠʘʣʜʘʨʳ ʤʝʥ ᴅʜʽʩʪʝʨʽ. ɿʝʨʪʪʝʫ ʥʳʩʘʥʳ ʤʘʣ ʘʟʳץʪʳץ ʜʘץʳʣʜʘʨ 

(ʤʦʛʘʨ, ʩʫʜʘʥ ʰᴇʙʽ, ʘʨʧʘ), ʤʠʥʝʨʘʣʜʳ ʪʳשʘʡʪץʳʰʪʘʨ ʤʝʥ ʌʦʩʬʦʙʘʮʠʨʠʥ ʙʠʦʣʦʛʠʷʣʳץ 

ʧʨʝʧʘʨʘʪʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɾʦʙʘʥʳ ʞװʟʝʛʝ ʘʩʳʨʫ ʙʘʨʳʩʳʥʜʘ ʪʦʧʳʨʘץʪʳש, ᴇʩʽʤʜʽʢʪʽש 

ʞᴅʥʝ ʪץײʳʤʥʳש ʬʠʟʠʢʦ-ʭʠʤʠʷʣʳײץ ץʨʘʤʳʥʘ ʪʘʣʜʘʫ ʞײʤʳʩʪʘʨʳ ʞװʨʛʽʟʽʣʝʜʽ. ʊʦʧʳʨʘץʪʳש 

ʬʠʟʠʢʦ-ʭʠʤʠʷʣʳײץ ץʨʘʤʳ: ʞʘʣʧʳ ץʘʨʘ ʰʽʨʽʥʜʽ, ʞʘʣʧʳ ʞᴅʥʝ ʞʳʣʞʳʤʘʣʳ ʘʟʦ; ʬʦʩʬʦʨ; 

ʢʘʣʠʡ, ʛʠʛʨʦʩʢʦʧʠʷʣʳץ ʳʣסʘʣʜʳסʳʤʝʥ ʤʝʭʘʥʠʢʘʣʳײץ ץʨʘʤʳ, ʩʫ ʩʳסʳʥʜʳʩʳ, ʉʆ2, 

ʙʝʡʪʘʨʘʧ ʦʨʪʘʩʳ, ʉʘ ʤʝʥ Mg ʩʽשʽʨʽʣʛʝʥ ʥʝʛʽʟʜʝʨʽʥ ʘʥʳץʪʘʫ װʰʽʥ ʪʘʣʜʘʫ ʞײʤʳʩʪʘʨʳ 

çᴆ.ʆʩʧʘʥʦʚ ʘʪʳʥʜʘסʳ פʘʟʘץ ʪʦʧʳʨʘץʪʘʥʫ ʞᴅʥʝ ʘʛʨʦʭʠʤʠʷ נɿʀè ɾʐʉ-ʜʝ ʞװʨʛʽʟʽʣʝʜʽ. 

ʄʘʣ ʘʟʳץʪʳץ ʜʘץʳʣʜʘʨʜʳש ʘʟʳץʪʳײץ ץʥʜʳʣʳסʳ: ʘץʫʳʟ, ʤʘʡ, ʪʘʣʰʳץ, ɹʕɺ, ʢʨʘʭʤʘʣ, ץʘʥʪ, 

ʢװʣ, ʘʣʤʘʩʧʘʣʳ ʵʥʝʨʛʠʷʩʳ, ʢʘʨʦʪʠʥ, ʤʘʣ ʘʟʳץʪʳץ ʙʽʨʣʽʛʽʥ ʘʥʳץʪʘʫ çפʘʟʘץ ʤʘʣ 

ʰʘʨʫʘʰʳʣʳסʳ ʞᴅʥʝ ʞʝʤ-ʰᴇʧ ᴇʥʜʽʨʽʩʽ נɿʀè ɾʐʉ-ʜʝ ʞװʨʛʽʟʽʣʝʜʽ. ʌʝʥʦʣʦʛʠʷʣʳץ 

ʙʘץʳʣʘʫʣʘʨ ʙʘʩʪʘʧץʳ (10%) ʞᴅʥʝ ʪʦʣʳ(70%) ץ ʜʘʤʫ ʢʝʟʝשʽʥ ʘʥʳץʪʘʡ ʦʪʳʨʳʧ, ʢᴇʟʜʽ 

ʙʘסʘʣʘʫ ᴅʜʽʩʽʤʝʥ ʞװʨʛʽʟʽʣʝʜʽ. ᴆʥʽʧ ʰʳץץʘʥ ʢʝʟʽʥʜʝʛʽ ᴇʩʽʤʜʽʢʪʝʨʜʽש ʪʳסʳʟʜʳסʳʥ ʞᴅʥʝ 

ʩʘץʪʘʣסʘʥ ᴇʩʽʤʜʽʢʪʝʨʜʽש ʩʘʥʳʥ ʝʩʝʧʢʝ ʘʣʫ ᴅʨʙʽʨ ʘʪʪʘʩ ʫʯʘʩʢʝʜʝ ʙʝʩ- (ʙʽʨ ʞʳʣʜʳץ 

ʜʘץʳʣʜʘʨ) ʞᴅʥʝ װʰ ʨʝʪ ץʘʡʪʘʣʘʥʫ (ʢᴇʧʞʳʣʜʳץ ʰᴇʧʪʝʨ) ᴅʜʽʩʽʤʝʥ ʞװʨʛʽʟʽʣʝʜʽ. 20 ᴇʩʽʤʜʽʢʪʽש 

ʙʠʽʢʪʽʛʽ ᴇʣʰʝʫʽʰ ʩʳʟʳסʳʰʧʝʥ ʘʥʳץʪʘʣʘʜʳ (ʝʢʽ ʨʝʪ ץʘʡʪʘʣʘʥסʘʥ 10 ᴇʩʽʤʜʽʢ). ɽʛʽʥ ᴅʨ 

ʝʩʝʧʪʽʢ ʫʯʘʩʢʝʛʝ ʝʢʽ ʨʝʪ ʦʥ ʰʘʨʰʳ ʤʝʪʨʜʽ ʩʘʣʫ ʘʨץʳʣʳ ʝʩʢʝʨʽʣʜʽ. ɽʛʽʥ ʞʠʥʘʫ ʜʝʨʝʢʪʝʨʽ 

ʜʠʩʧʝʨʩʠʷʣʳץ ʪʘʣʜʘʫ ᴅʜʽʩʽʤʝʥ ʤʘʪʝʤʘʪʠʢʘʣʳץ ᴇשʜʝʫ ʘʨץʳʣʳ ʞʘʩʘʣʘʜʳ [11].  

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 [12], ʬʦʩʬʦʨ ʞᴅʥʝ ʢʘʣʠʡ [13], 

ʛʫʤʫʩ [14], ʩʫ ʩʳסʳʥʜʳʩʳ [15]; ʤʘʣ ʘʟʳץʪʳש ʭʠʤʠʷʣʳײץ ץʨʘʤʳ ʙʦʡʳʥʰʘ: ʰʠʢʽ ʘץʫʳʟ 

ʄɽʄʉʪ 13496.4-93 [16], ʘʣʤʘʩʫ ʵʥʝʨʛʠʷʩʳ ʄɽʄʉʪ 4808-87 [17], ʤʘʣ ʘʟʳץʪʳץ ʙʽʨʣʽʢʪʝʨʽ 

ʄɽʄʉʪ 4808-87 [18] 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 

ʌʦʩʬʦʙʘʮʠʨʠʥ ʙʠʦʣʦʛʠʷʣʳץ ʧʨʝʧʘʨʘʪʳ 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 ʤ
2
 ʞᴅʥʝ װʰ ץʘʡʪʘʣʘʥʳʤʜʘ. ᴄʨ ʤᴇʣʜʝʢʪʽש ʘʨʘ ץʘʰʳץʪʳסʳ 1 ʤ, ʥײʩץʘʣʘʨ 

ʘʨʘ ץʘʰʳץʪʳסʳ 2 ʤ (1-ʩʫʨʝʪ). ɸʣסʳ ʜʘץʳʣ ʢװʨʽʰ. 

 

            
 

1-ʩʫʨʝʪ ï ױʩʘץ-ʤᴇʣʜʝʢʪʽ ʪᴅʞʽʨʠʙʝʣʽʢ ʘʣץʘʧʪʘʨʜʳ ʜʘʡʳʥʜʘʫ 
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ʊᴅʞʽʨʠʙʝ ʩʳʟʙʘʩʳ: 

a) ʉʝʙʫ ʤʝʨʟʽʤʽʥ ʘʥʳץʪʘʫ ʤʘץʩʘʪʳʥʜʘ: 

ʘ) ʝʨʪʝ ʩʝʙʫ ʤʝʨʟʽʤʽ ï 10 ʥʘʫʨʳʟ; 

ʙ) ʦʨʪʘʰʘ ʩʝʙʫ ʤʝʨʟʽʤʽ ï 20 ʥʘʫʨʳʟ; 

ʚ) ʢʝʰ ʩʝʙʫ ʤʝʨʟʽʤʽ ï 1 ʩᴅʫʽʨ. 

 

 

b) ᴆʥʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫ ʤʘץʩʘʪʳʥʜʘ: 

ʘ) ʙʘץʳʣʘʫ (ʝʰץʘʥʜʘʡ ץʦʩʧʘʩʳʟ); 

ʙ) ʪʳשʘʡʪץʳʰ ʙʝʨʫ (N60P90+N30); 

ʚ) ʙʠʦʧʨʧʘʨʘʪʧʝʥ ʪץײʳʤʜʳ ᴇשʜʝʧ ʩʝʙʫ; 

ʛ) ʙʠʦʧʨʧʘʨʘʪʧʝʥ ʪץײʳʤʜʳ ᴇשʜʝʧ ʩʝʙʫ 

 + ʪʳשʘʡʪץʳʰ ʙʝʨʫ (N60P90+N30). 

ʊᴅʞʽʨʠʙʝ ᴅʨ ʜʘץʳʣסʘ (ʤʦʛʘʨ, ʩʫʜʘʥ ʰᴇʙʽ, ʘʨʧʘ) ʞʝʢʝ-ʞʝʢʝ ʞװʨʛʽʟʽʣʜʽ, ʷסʥʠ ʙʘʨʣʳסʳ 

108 ʤᴇʣʜʝʢ. ʊץײʳʤʜʘʨ 1 ʛʝʢʪʘʨסʘ ʩʝʙʫ ʥʦʨʤʘʩʳ ʝʩʝʙʽʤʝʥ ʘʣʳʥʜʳ: ʤʦʛʘʨ ï 8 ʢʛ/ʛʘ (2 

ʤʣʥ.ʜʘʥʘ) ï ᴅʨ ʤᴇʣʜʝʢʢʝ (50ʤ
2
) 10 000 ʜʘʥʘ ʪץײʳʤ; ʩʫʜʘʥ ʰᴇʙʽ ï 14 ʢʛ/ʛʘ (2,5 ʤʣʥ.ʜʘʥʘ) ï 

ᴅʨ ʤᴇʣʜʝʢʢʝ (50ʤ
2
) 12 500 ʜʘʥʘ ʪץײʳʤ; ʘʨʧʘ ï 160 ʢʛ/ʛʘ (2 ʤʣʥ.ʜʘʥʘ) ï ᴅʨ ʤᴇʣʜʝʢʢʝ (50ʤ

2
) 

10 000 ʜʘʥʘ ʪץײʳʤ. ʊץײʳʤ ʢʝץ שʘʪʘʨʣʳ 30-35 ʩʤ ʘʨʘʣʳץʪʘסʳ ʩʝʙʫ ᴅʜʽʩʽʤʝʥ, ʩʝʙʝʨ ʘʣʜʳʥʜʘ 

ʥײʩץʘʣʘʨʳʥʘ ץʘʨʘʡ ʌʦʩʬʦʙʘʮʠʨʠʥ ʙʠʦʣʦʛʠʷʣʳץ ʧʨʝʧʘʨʘʪʳʤʝʥ ᴇשʜʝʣʽʧ ʩʝʙʽʣʜʽ. 

ɹʠʦʧʨʝʧʘʨʘʪʪʳש ʰʳסʳʥ ʤᴇʣʰʝʨʽ ʙʽʨ ʪʦʥʥʘ ʪץײʳʤסʘ 2,5 ʣʠʪʨ ʝʩʝʙʽʤʝʥ ʘʣʳʥʜʳ (2-ʩʫʨʝʪ). 

ʉʦʥʳʤʝʥ ץʘʪʘʨ ʥײʩץʘʣʘʨʳʥʘ ץʘʨʘʡ ʩʝʙʝʨ ʘʣʜʳʥʜʘ ʪʦʧʳʨʘץץʘ ʘʤʤʦʬʦʩ ʤʠʥʝʨʘʣʜʳ 

ʪʳשʘʡʪץʳʰʳ ʙʝʨʽʣʜʽ.  

 

      
 

2-ʩʫʨʝʪ ï ױʩʘץ-ʤᴇʣʜʝʢʪʽ ʪᴅʞʽʨʠʙʝʣʽʢ ʘʣץʘʧʪʘʨסʘ ʪץײʳʤ ʩʝʙʫ ʞײʤʳʩʪʘʨʳ 

 

ʊᴅʞʽʨʠʙʝʣʽʢ ʘʣץʘʧʪʘʨסʘ ʬʝʥʦʣʦʛʠʷʣʳץ ʙʘץʳʣʘʫʣʘʨ ʙʘʩʪʘʧץʳ (10%) ʞᴅʥʝ ʪʦʣʳץ 

(70%) ʜʘʤʫ ʢʝʟʝשʽʥʜʝ ʢᴇʟʙʝʥ ʙʘסʘʣʘʫ ᴅʜʽʩʽʤʝʥ ʞװʨʛʽʟʽʣʜʽ. ɹʘץʳʣʘʫʣʘʨ ʥᴅʪʠʞʝʩʽ 1-2 

ʢʝʩʪʝʣʝʨʜʝ ʙʝʨʽʣʛʝʥ. 

 
1-ʢʝʩʪʝ ï ɼʘʣʘʣʳץ ʩʝʙʫ ʤʝʨʟʽʤʽʥ ʘʥʳץʪʘʫ ʤʘץʩʘʪʳʥʜʘ ʞװʨʛʽʟʽʣʛʝʥ ʪᴅʞʽʨʠʙʝʛʝ ʬʝʥʦʣʦʛʠʷʣʳץ 

ʙʘץʳʣʘʫ 

 

ɼʘץʳʣʜʘʨ ʌʘʟʘʘʨʘʣʳץ 

ʢʝʟʝשʜʝʨ 

ʊᴅʞʽʨʠʙʝ ʥײʩץʘʣʘʨʳ 

ʝʨʪʝ ʩʝʙʫ ʤʝʨʟʽʤʽ 

ï 10 ʥʘʫʨʳʟ 

ʦʨʪʘʰʘ ʩʝʙʫ ʤʝʨʟʽʤʽ 

ï 20 ʥʘʫʨʳʟ 

ʢʝʰ ʩʝʙʫ ʤʝʨʟʽʤʽ 

ï 1 ʩᴅʫʽʨ 

ʄʦʛʘʨ ᴆʥʫ 19.03 27.03 05.04 

ʊװʧʪʝʥʫ 08.04 13.04 17.04 

ʊװʪʽʢʪʝʥʫ 23.04 26.04 28.04 

ʉʫʜʘʥ 

ʰᴇʙʽ 

ᴆʥʫ 19.03 26.03 05.04 

ʊװʧʪʝʥʫ 07.04 11.04 17.04 

ʊװʪʽʢʪʝʥʫ 22.04 26.04 29.04 

ɸʨʧʘ ᴆʥʫ 18.03 28.03 07.04 

ʊװʧʪʝʥʫ 06.04 15.04 24.04 

ʊװʪʽʢʪʝʥʫ 23.04 01.05 04.05 
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ɹʘץʳʣʘʫ ʥᴅʪʠʞʝʩʽ ʙʦʡʳʥʰʘ ʤʦʛʘʨ ʞᴅʥʝ ʩʫʜʘʥ ʰᴇʙʽʥ ʢʝʰ ʩʝʧʢʝʥʜʝ (01 ʩᴅʫʽʨ) 

ʜʘץʳʣʜʘʨʜʳש ᴇʩʽʧ-ᴇʥʫʽ ʝʨʪʝ ʞᴅʥʝ ʦʨʪʘʰʘ ʩʝʙʫ ʤʝʨʟʽʤʜʝʨʽʥʝ ץʘʨʘסʘʥʜʘ ʪʝʟ ᴇʥʽʧ ᴇʩʫʽ 

ʙʘʡץʘʣʘʜʳ. ɹץײ ʜʘץʳʣʜʘʨʜʳש ʞʳʣʫ ʩװʡʛʽʰʪʽʛʽʤʝʥ ʪװʩʽʥʜʽʨʽʣʝʜʽ. ʉʝʙʝʙʽ, ʘʫʘ ʨʘʡʳ, ʥʘʫʨʳʟ 

ʘʡʳʥʳש ʝʢʽʥʰʽ ʞᴅʥʝ װʰʽʥʰʽ ʦʥ ʢװʥʜʽʢʪʝʨʽʥʜʝ ʘʫʘ ʪʝʤʧʝʨʘʪʫʨʘʩʳ 15
0
ʉ ʰʘʤʘʩʳʥʜʘ ʙʦʣʳʧ, 

ʩʘʣץʳʥ ʞʘשʙʳʨʣʳ ʙʦʣʜʳ. ʅʘʫʨʳʟ ʘʡʳʥʳש ʩʦשʳʥʘ ʩᴅʫʽʨ ʘʡʳʥʳש ʙʘʩʳʥʜʘ ʘʫʘ 

ʪʝʤʧʝʨʘʪʫʨʘʩʳ 20
0
ʉ ʘʩץʘʥʜʳץʪʘʥ ʜʘץʳʣʜʘʨʜʳש ᴇʥʽʧ-ᴇʩʫʽʥʝ ץʦʣʘʡʣʳ ʞʘסʜʘʡ ʙʦʣʜʳ. 

ʗסʥʠ, 10 ʥʘʫʨʳʟʜʘ ʩʝʙʽʣʛʝʥʛʝ ץʘʨʘסʘʥʜʘ 1 ʩᴅʫʽʨʜʝ ʩʝʙʽʣʛʝʥ ʤʦʛʘʨ ʤʝʥ ʩʫʜʘʥ ʰᴇʙʽ 12 

ʢװʥʜʝ ʷסʥʠ, 8 ʢװʥ ʙײʨʳʥ ʢᴇʢʪʝʧ ʰʳץʪʳ. 

 
2-ʢʝʩʪʝ ï ᴆʥʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫ ʤʘץʩʘʪʳʥʜʘ ʞװʨʛʽʟʽʣʛʝʥ ʪᴅʞʽʨʠʙʝʛʝ ʬʝʥʦʣʦʛʠʷʣʳץ ʙʘץʳʣʘʫ 

 

ɼʘץʳʣʜʘ

ʨ  

ʌʘʟʘʘʨʘʣʳץ 

ʢʝʟʝשʜʝʨ 

ʊᴅʞʽʨʠʙʝ ʥײʩץʘʣʘʨʳ 

ʙʘץʳʣʘʫ 

(ʝʰץʘʥʜʘʡ 

 (ʦʩʧʘʩʳʟץ

ʪʳשʘʡʪץʳʰ 

ʙʝʨʽʣʛʝʥ 

(N60P90+N30) 

ʌʦʩʬʦʙʘʮʠ

ʨʠʥʤʝʥ 

ᴇשʜʝʣʛʝʥ 

ʄʠʥ.ʪʳשʘʡʪץʳʰ

+ʌʦʩʬʦʙʘʮʠʨʠʥ  

ʄʦʛʘʨ  ᴆʥʫ 27.03 27.03 24.03 24.03 

ʊװʧʪʝʥʫ 13.04 13.04 12.04 10.04 

ʊװʪʽʢʪʝʥʫ  26.04 25.04 25.04 24.04 

ʉʫʜʘʥ 

ʰᴇʙʽ 

ᴆʥʫ 27.03 27.03 24.03 24.03 

ʊװʧʪʝʥʫ 13.04 13.04 11.04 10.04 

ʊװʪʽʢʪʝʥʫ  26.04 25.04 25.04 23.04 

ɸʨʧʘ  ᴆʥʫ 28.03 28.03 26.03 26.03 

ʊװʧʪʝʥʫ 15.04 15.04 13.04 11.04 

ʊװʪʽʢʪʝʥʫ  01.05 01.05 30.04 28.04 

 

ᴆʥʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫ ʤʘץʩʘʪʳʥʜʘ ץʦʡʳʣסʘʥ ʪᴅʞʽʨʠʙʝʛʝ ʜʘץʳʣʜʘʨ 20 ʥʘʫʨʳʟ ʢװʥʽ 

ʩʝʙʽʣʜʽ. ʂʝʩʪʝʜʝ ʙʝʨʽʣʛʝʥʜʝʡ ʙʘʨʣʳץ ʜʘץʳʣʜʘʨʜʘ ʌʦʩʬʦʙʘʮʠʨʠʥʤʝʥ ᴇשʜʝʣʛʝʥ ʥײʩץʘʣʘʨʜʘ 

ʙʘץʳʣʘʫʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ 2-3 ʢװʥ ʝʨʪʝ ᴇʥʽʧ ʰʳץץʘʥ. ʊʦʧʳʨʘץץʘ ʤʠʥʝʨʘʣʜʳ ʪʳשʘʡʪץʳʰ 

ʙʝʨʽʣʽʧ, ʪץײʳʤʳ ʌʦʩʬʦʙʘʮʠʨʠʥʤʝʥ ᴇשʜʝʣʛʝʥ ʥײʩץʘʣʘʨʜʘ ʜʘ ʪץײʳʤʥʳש ᴇʥʫʽ 2-3 ʢװʥ ʙײʨʳʥ 

ʙʘʡץʘʣסʘʥ, ʩᴅʡʢʝʩʽʥʰʝ ʙʘʩץʘ ʜʘ ʬʘʟʘʣʘʨʜʘ ʦʩʳ ʥײʩץʘʣʘʨʜʘ ʞʦסʘʨʳ ʥᴅʪʠʞʝ ʙʘʡץʘʣʘʜʳ.  

ᴆʩʽʤʜʽʢʪʝʨʜʽץ שʦʨʝʢʪʽʢ ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥ ʘʥʳץʪʘʫ ʤʘץʩʘʪʳʥʜʘ ʜʘץʳʣʜʘʨʜʘʥ װʣʛʽʣʝʨ 

ʘʣʳʥʳʧ ʪʘʣʜʘʫʣʘʨ ʞʘʩʘʣʜʳ. ʊʘʣʜʘʫ ʞײʤʳʩʪʘʨʳ çפʘʟʘץ ʤʘʣ ʰʘʨʫʘʰʳʣʳסʳ ʞᴅʥʝ ʞʝʤʰᴇʧ 

ᴇʥʜʽʨʽʩʽ סʳʣʳʤʠ-ʟʝʨʪʪʝʫ ʠʥʩʪʠʪʫʪʳè ɾʐʉ ʟʝʨʪʭʘʥʘʩʳʥʜʘ ʞװʨʛʽʟʽʣʜʽ. ʊʘʣʜʘʫ ʥᴅʪʠʞʝʣʝʨʽ 

3-ʰʽ ʢʝʩʪʝʜʝ ʢʝʣʪʽʨʽʣʛʝʥ. 

 
3-ʢʝʩʪʝ ï ɼʘץʳʣʜʘʨʜʳץ שʦʨʝʢʪʽʢ ʢᴇʨʩʝʪʢʽʰʪʝʨʽ 

 

ʂᴇʨʩʝʪʢʽʰʪʝʨ 
ɼʘץʳʣʜʘʨ  

ɸʨʧʘ  ʉʫʜʘʥ ʰᴇʙʽ ʄʦʛʘʨ  

1 2 3 4 

ɹʘʩʪʘʧץʳ ʳʣסʘʣʜʳʣʳ8,88 7,79 9,63 ץ 

ɻʠʛʨʦʩʢʦʧʠʷʣʳץ ʳʣסʘʣʜʳʣʳ3,12 3,32 3,11 ץ 

ɾʘʣʧʳ ʳʣסʘʣʜʳʣʳ11,7 10,85 12,4 ץ 

 88,28 89,15 87,56 ץʘʣʜʳץ ץʘסʨײפ

ʇʨʦʪʝʠʥ, % 7,63 9,87 18,95 

ʄʘʡ, %  3,35 1,75 3,50 

ʂʣʝʪʯʘʪʢʘ, %  35,61 33,84 34,72 

ɹʕɺ, % 38,51 36,87 25,64 

 ʘʥʪ, %  0,10 1,72 0,00פ

ʂʨʘʭʤʘʣ, %  4,99 - 2,22 

ʂװʣ, %  2,47 6,82 5,47 
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1 2 3 4 

ʉʘ, % - 1,20 1,26 

ʈ, % 0,12 0,18 0,37 

ʂʘʨʦʪʠʥ, ʤʛ 38,41 30,61 31,35 

ʄʘʣ ʘʟʳץʪʳץ ʙʽʨʣʽʛʽ, ʢʛ 0,50 0,48 0,52 

 ʦʨʳʪʳʣʘʪʳʥ ʧʨʦʪʝʠʥ, ʛ 19,83 63,15 111,82פ

ɸʣʤʘʩʧʘʣʳ ʵʥʝʨʛʠʷ, ʤɼʞ 6,91 6,86 7,98 

ʕʄɹ (ʵʥʝʨʛʝʪʠʢʘʣʳץ ʤʘʣ ʘʟ.ʙʽʨʣʽʛʽ) 0,69 0,69 0,80 

 

ʊʘʣʜʘʫ ʥᴅʪʠʞʝʣʝʨʽ ʢᴇʨʩʝʪʢʝʥʜʝʡ ʪᴅʞʽʨʠʙʝʛʝ ʘʣʳʥסʘʥ ʘץʳʣʜʘʨʜʳש ʙʘʨʣʳסʳ ʤʘʣ 

ʘʟʳץʪʳײץ ץʥʜʳʣʳסʳ ʞʘסʳʥʘʥ ʞʦסʘʨʳ ʢᴇʨʩʝʪʢʽʰʪʝʨʛʝ ʠʝ ʙʣʳʧ ʦʪʳʨ. ɸʫʳʣʰʘʨʫʘʰʳʣʳץ 

ʞʘʥʫʘʨʣʘʨʳʥʜʘסʳ ʘʣʤʘʩʧʘʣʳ ʵʥʝʨʛʠʷ - ʙײʣ ץʦʨʝʢʪʽʢ ʟʘʪʪʘʨʜʳײץ שʨʘʤʳʥʜʘ ʘסʟʘסʘ ʩʽשʝʪʽʥ 

ʵʥʝʨʛʠʷ ʤᴇʣʰʝʨʽ. ɸʟʳץʪʳײץ ץʥʜʳʣʳץʪʳש ʵʥʝʨʛʝʪʠʢʘʣʳץ ʙʘסʘʣʘʫ ʢʨʠʪʝʨʠʡʣʝʨʽ. 

ɸʣʤʘʩʧʘʣʳ ʵʥʝʨʛʠʷ ʤʦʛʘʨ ʜʘץʳʣʳʥʜʘ ʞʦסʘʨʳ ʙʦʣʜʳ ï 7,98 ʤɼʞ. 

ʄʘʣʘʟʳץʪʳץ ʙʽʨʣʽʢ ï ʙײʣ ʦʥʳש ʘʟʳץʪʳײץ ץʥʜʳʣʳסʳʥʘ ʩᴅʡʢʝʩ ʢʝʣʝʪʽʥ 1 ʢʛ ʦʨʪʘʰʘ 

ʩʘʧʘʣʳ ʩײʣʳ ʤᴇʣʰʝʨʽ. ʄʘʣ ʘʟʳץʪʳץ ʙʽʨʣʽʛʽ װʰ ʜʘץʳʣʜʘ ʜʘ ʰʘʤʘʣʘʩ, ʷסʥʠ 0,50-0,48-0,52 

ʙʦʣʜʳ. ʊʘʣʜʘʫ ʥᴅʪʠʞʝʣʝʨʽ ʙʦʡʳʥʰʘ ʢʘʨʦʪʠʥʥʽש ʝש ʞʦסʘʨסʳ ʤᴇʣʰʝʨʽ ʘʨʧʘʜʘ ʘʥʳץʪʘʣʜʳ ï 

38,41 ʤʛ, ʩʫʜʘʥ ʰᴇʙʽʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ 7,8 ʤʛ-סʘ, ʘʣ ʤʦʛʘʨʜʘʥ 7,06 ʤʛ-סʘ ʞʦסʘʨʳ ʙʦʣʜʳ.  

ʊᴅʞʽʨʠʙʝʣʽʢ ʘʣץʘʧʪʘʨסʘ ʬʝʥʦʣʦʛʠʷʣʳץ ʙʘץʳʣʘʫʣʘʨ ʞװʨʛʽʟʽʣʜʽ. ױʩʘץ-ʤᴇʣʜʝʢʪʽ 

ʪᴅʞʽʨʠʙʝʜʝʛʽ ʤʘʣ ʘʟʳץʪʳץ ʜʘץʳʣʜʘʨʜʳש ᴇʩʫ ʜʠʥʘʤʠʢʘʩʳ 4- ʢʝʩʪʝʜʝ ʙʝʨʽʣʛʝʥ. 

 
4-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 

ʄʘʩʘײ ץʟʳʥ-

ʜʳסʳ, ʩʤ 

ʄʦʛʘʨ  ʙʘץʳʣʘʫ (ʝʰץʘʥʜʘʡ 

 (ʦʩʧʘʩʳʟץ

18,1 5 4 13,8 

ʪʳשʘʡʪץʳʰ ʙʝʨʽʣʛʝʥ 

(N60P90+N30) 

20,3 7 7 14,8 

ʌʦʩʬʦʙʘʮʠʨʠʥʤʝʥ 

ᴇשʜʝʣʛʝʥ 

16,1 7 7 14,5 

ʄʠʥ.ʪʳשʘʡʪץʳʰ+ʌʦʩʬʦʙ

ʘʮʠʨʠʥ 

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 

ʌʦʩʬʦʙʘʮʠʨʠʥʤʝʥ 

ᴇשʜʝʣʛʝʥ 

32,0 6 6 36,9 

ʄʠʥ.ʪʳשʘʡʪץʳʰ+ʌʦʩʬʦʙ

ʘʮʠʨʠʥ 

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 

ʌʦʩʬʦʙʘʮʠʨʠʥʤʝʥ 

ᴇשʜʝʣʛʝʥ 

28,2 7 6 6,2 

ʄʠʥ.ʪʳשʘʡʪץʳʰ+ʌʦʩʬʦʙ

ʘʮʠʨʠʥ 

33,4 8 8 7,7 
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ɹʠʦʤʝʪʨʠʷʣʳץ ʪʘʣʜʘʫʣʘʨ ʥᴅʪʠʞʝʩʽ ʢᴇʨʩʝʪʢʝʥʜʝʡ ʪᴅʞʽʨʠʙʝʣʽʢ ʜʘץʳʣʜʘʨʜʘ 

ʬʦʩʬʦʙʘʮʠʨʠʥʤʝʥ ᴇשʜʝʣʛʝʥ ʥײʩץʘʣʘʨ ʤʝʥ ʤʠʥʝʨʘʣʜʳ ʪʳשʘʡʪץʳʰʪʳ ץʘʪʘʨ ץʦʣʜʘʥסʘʥ 

ʥײʩץʘʣʘʨʜʘ ʞʦסʘʨʳ ʥᴅʪʠʞʝ ʙʘʡץʘʣʘʜʳ. ʊװʧʪʝʥʫ ʬʘʟʘʩʳʥʜʘ ʤʦʛʘʨʜʳש ʙʠʽʢʪʽʛʽ ʤʠʥʝʨʘʣʜʳ 

ʪʳשʘʡʪץʳʰ ʧʝʥ ʌʦʩʬʦʙʘʮʠʨʠʥʜʽ ץʘʪʘʨ ץʦʣʜʘʥסʘʥ ʥײʩץʘʜʘ ᴇʩʽʤʜʽʢʪʽש ʙʠʽʢʪʽʛʽ 22,8 ʩʤ 

 ʟʳʥ. ɼᴅʣ ʦʩʳʥʜʘʡ ʪʝʥʜʝʥʮʠʷʣʘʨ ʩʫʜʘʥײ ʘʥʜʘ 4,7 ʩʤסʳʣʘʫʤʝʥ ʩʘʣʳʩʪʳʨץʣ ʙʘײʨʘʜʳ, ʙײץ

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 ʄʠʥʝʨʘʣʜʳ 

ʪʳשʘʡʪץʳʰ ʧʝʥ ʌʦʩʬʦʙʘʮʠʨʠʥʜʽ ץʘʪʘʨ ץʦʣʜʘʥסʘʥ ʥײʩץʘʣʘʨʜʳש ʥᴅʪʠʞʝʣʝʨʽʥʜʝ ʙʘʩʳʤʜʳץ 

ʙʘʡץʘʣʘʜʳ. ɹײʣ ᴇʩʽʤʜʽʢʪʽש ʬʦʩʬʦʨʤʝʥ ץʦʨʝʢʪʝʥʫʽʥʽש ʪʦʣʳץ ץʘʥʜʳ ץʘʤʪʘʤʘʩʳʟ ʝʪʽʣʛʝʥʜʽʛʽʥ 

ʙʘʡץʘʪʘʜʳ. ʉʝʙʝʙʽ, ʤʠʥʝʨʘʣʜʳ ʪʳשʘʡʪץʳʰʪʘʨʜʳ ᴇʩʽʤʜʽʢ ʪʦʣʳסʳʤʝʥ ʙʦʡʳʥʘ ʩʽשʽʨʝ 

ʘʣʤʘʡʜʳ, ʘʣ ʌʦʩʬʦʙʘʮʠʨʠʥ ʙʠʦʧʨʝʧʘʨʘʪʳʥʳײץ שʨʘʤʳʥʜʘסʳ ʬʦʩʬʘʪ ʪʘʩʳʤʘʣʜʘʫʰʳ 

ʤʠʢʨʦʘסʟʘʣʘʨ ʬʦʩʬʦʨʜʳ ʪʘʩʳʤʘʣʜʘʫ ʘʨץʳʣʳ ʜʘץʳʣʜʳש ʬʦʩʬʦʨʤʝʥ ץʦʨʝʢʪʝʥʫʽʥ ץʘʨץʳʥʜʳ 

 .ʘʥסʘʤʪʘʤʘʩʳʟ ʝʪʝ ʦʪʳʨץ

ʄʘʣ ʘʟʳץʪʳץ ʜʘץʳʣʜʘʨʜʳש ʞʝʨ װʩʪʽ ʤʘʩʩʘʩʳʥ ʝʩʝʧʢʝ ʘʣʫ ʤʘץʩʘʪʳʥʜʘ ʜʘץʳʣʜʘʨʜʳש 

ᴇʥʽʤʜʽʣʽʛʽ ʝʩʝʧʪʝʣʽʧ 5-ʰʽ ʢʝʩʪʝʜʝ ʙʝʨʽʣʜʽ. 

 
5-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 

ʌʦʩʬʦʙʘʮʠʨʠʥʤʝʥ ᴇשʜʝʣʛʝʥ 16,1 40,6 1,5 10,3 2,4 6,3 

ʄʠʥ.ʪʳשʘʡʪץʳʰ+ʌʦʩʬʦʙʘʮʠʨ

ʠʥ 

16,2 41,2 1,6 10,9 3 7,8 

ʉʫʜʘʥ ʰᴇʙʽ ʙʘץʳʣʘʫ (ʝʰץʘʥʜʘʡ ץʦʩʧʘʩʳʟ) 182,4 42,0 - - - - 

ʪʳשʘʡʪץʳʰ ʙʝʨʽʣʛʝʥ 

(N60P90+N30) 

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

ʌʦʩʬʦʙʘʮʠʨʠʥʤʝʥ ᴇשʜʝʣʛʝʥ 197,9 49 15,5 8,5 7 16,6 

ʄʠʥ.ʪʳשʘʡʪץʳʰ+ʌʦʩʬʦʙʘʮʠʨ

ʠʥ 

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 

ʌʦʩʬʦʙʘʮʠʨʠʥʤʝʥ ᴇשʜʝʣʛʝʥ 136 55,9 6 4,6 1,1 2,0 

ʄʠʥ.ʪʳשʘʡʪץʳʰ+ʌʦʩʬʦʙʘʮʠʨ

ʠʥ 

136,5 56,2 6,5 5 1,4 2,6 

 

ʄʘʣ ʘʟʳץʪʳץ ʜʘץʳʣʜʘʨʜʳש ʞʝʨ װʩʪʽ ʤʘʩʩʘʩʳʥ ʝʩʝʧʢʝ ʘʣʫ ʙʦʡʳʥʰʘ ʞװʨʛʽʟʽʣʛʝʥ 

ʟʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ: ʘʨʧʘ ʜʘץʳʣʳʥʳש ᴇʥʽʤʜʽʣʽʛʽ ʤʠʥʝʨʘʣʜʳ ʪʳשʘʡʪץʳʰʧʝʥ 

ʌʦʩʬʦʙʘʮʠʨʠʥʜʽ ץʘʪʘʨ ץʦʣʜʘʥסʘʥʜʘ 16,2 ʮ/ʛʘ ʙʦʣʜʳ, ʙײʣ ʙʘץʳʣʘʫʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ 1,6 ʮ 

ᴇʥʽʤʛʝ, ʘʣ ʌʦʩʬʦʙʘʮʠʨʠʥʤʝʥ ᴇשʜʝʣʛʝʥ ʥײʩץʘʜʘ (16,1 ʮ/ʛʘ) 1,5 ʮʝʥʪʥʝʨʛʝ ʘʨʪʳץ ʙʦʣʜʳ. 

ʉʫʜʘʥ ʰᴇʙʽʥʜʝ ʙʘץʳʣʘʫ ʥײʩץʘʩʳʥʜʘ ᴇʥʽʤʜʽʣʽʛʽ 182,4 ʮ/ʛʘ ײץʨʘʜʳ. ɹײʣ ʙʘʩץʘ ʥײʩץʘʣʘʨʤʝʥ 

ʩʘʣʳʩʪʳʨסʘʥʜʘ 14,2-15,7 ʮʝʥʪʥʝʨʛʝ ʪᴇʤʝʥ. ʄʦʛʘʨ ʜʘץʳʣʳʣʳʥʜʘ ʌʦʩʬʦʙʘʮʠʨʠʥʤʝʥ 

ᴇשʜʝʣʛʝʥ ʥײʩץʘ ʤʝʥ ʤʠʥʝʨʘʣʜʳ ʪʳשʘʡʪץʳʰʪʳ ץʦʩʘ ץʦʣʜʘʥסʘʥ ʥײʩץʘʣʘʨʜʘ ʘʡʪʘʨʣʳץʪʘʡ 

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

 ʪʘʡʣʳ ʤʝʨʟʽʤשʳʣʜʘʨʜʳ ʩʝʙʫʛʝ ʦץʜʘ ץʪʳץʦʨʳʪʘ ʢʝʣʛʝʥʜʝ, ʤʘʣ ʘʟʳפ .ʦʨʳʪʳʥʜʳפ

25 ʥʘʫʨʳʟ-01 ʩᴅʫʽʨ ʘʨʘʣʳסʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ᴆʥʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫ ʤʘץʩʘʪʳʥʜʘ ʥʘʨʳץʪʘסʳ 

ʬʦʩʬʦʨ ʪʳשʘʡʪץʳʰʪʘʨʳʥʘʥ ʙʘסʘʩʳ ʪᴇʤʝʥ, ᴅʨʽ ײץʨʘʤʳ ʞʝʨʛʽʣʽʢʪʽ ʘʙʦʨʠʛʝʥʜʽ 

ʙʘʢʪʝʨʠʷʣʘʨʜʘʥ ʪײʨʘʪʳʥ ʌʦʩʬʦʙʘʮʠʨʠʥ ʙʠʦʧʨʝʧʘʨʘʪʳʥ ץʦʣʜʘʥסʘʥ ʪʠʽʤʜʽ. ʉʝʙʝʙʽ, 
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ʪʘʙʠסʘʪʪʘ ʪʝʢ ʬʦʩʬʘʪʪʘʩʳʤʘʣʜʘʫʰʳ ʙʘʢʪʝʨʠʷʣʘʨ סʘʥʘ ʬʦʩʬʦʨʜʳש ʝʨʽʤʝʡʪʽʥ ץʦʩʳʣʳʩ-

ʪʘʨʳʥ ᴇʩʽʤʜʽʢʪʝʨʛʝ ʩʽשʽʤʜʽ ʪװʨʽʥʝ ʘʡʥʘʣʜʳʨʘ ʘʣʘʜʳ. ʆʩʳʥʳש ʥᴅʪʠʞʝʩʽʥʜʝ ʜʠץʘʥʜʘʨ 

ʬʦʩʬʦʨ ʪʳשʘʡʪץʳʰʳʥʘ ʢʝʪʝʪʽʥ ʰʳסʳʥʳʥ װʥʝʤʜʝʡʜʽ ʞᴅʥʝ ץʦʩʳʤʰʘ ᴇʥʽʤ ʘʣʘ ʘʣʘʜʳ. 

 ץʳʣʳʤʠ ʟʝʨʪʪʝʫʣʝʨʜʽ ʛʨʘʥʪʪʳנʤʳʩʪʘʨʳ çײʨʛʽʟʽʣʛʝʥ ʟʝʨʪʪʝʫ ʞװʘʨʞʳʣʘʥʜʳʨʫ. ɾפ

 ʳʟʳʣʦʨʜʘפʘʥ ɸʈ23488677 çץʙʝʨʽʥʜʝ ʦʨʳʥʜʘʣʳʧ ʞʘʪשʜʘʨʣʘʤʘʩʳ ʰʝסʘʨʞʳʣʘʥʜʳʨʫè ʙʘץ

ʦʙʣʳʩʳʥʳש ᴇʩʽʤʜʽʢ ʰʘʨʫʘʰʳʣʳסʳ ʩʘʣʘʩʳʥ ᴅʨʪʘʨʘʧʪʘʥʜʳʨʫ ʞʘסʜʘʡʳʥʜʘ ʤʘʣ ʘʟʳץʪʳץ 

ʜʘץʳʣʜʘʨʳʥʳש ʩʦʨʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʩʳʥ ᴅʟʽʨʣʝʫè ʞʦʙʘʩʳ ʘʷʩʳʥʜʘ ʞװʨʛʽʟʽʣʜʽ. 
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ɸʥʥʦʪʘʮʠʷ. ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʨʘʟʚʠʪʠʶ ʢʦʨʤʦʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʈʝʩʧʫʙʣʠʢʝ ʂʘʟʘʭʩʪʘʥ, ʚ 

ʯʘʩʪʥʦʩʪʠ ʚ ʫʩʣʦʚʠʷʭ ʂʳʟʳʣʦʨʜʠʥʩʢʦʡ ʦʙʣʘʩʪʠ. ʆʩʥʦʚʥʘʷ ʧʨʦʙʣʝʤʘ ʵʪʦʡ ʦʪʨʘʩʣʠ ʩʝʣʴʩʢʦʛʦ 

ʭʦʟʷʡʩʪʚʘ-ʥʘʨʫʰʝʥʠʝ ʦʩʥʦʚʥʳʭ ʧʨʠʥʮʠʧʦʚ ʨʘʟʚʠʪʠʷ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ. ʇʦ ʤʥʝʥʠʶ ʵʢʩʧʝʨʪʦʚ, 

ʥʘʫʯʥʦ ʥʝʦʙʦʩʥʦʚʘʥʥʘʷ ʨʘʙʦʪʘ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ, ʦʩʦʙʝʥʥʦ ʚ ʞʠʚʦʪʥʦʚʦʜʩʪʚʝ, ʞʠʚʦʪʥʦʚʦʜʩʪʚʝ 

ʧʨʠʚʦʜʠʪ ʥʝ ʪʦʣʴʢʦ ʢ ʧʦʪʝʨʝ ʩʢʦʪʘ, ʥʦ ʠ ʢ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʥʝʩʪʘʙʠʣʴʥʦʩʪʠ ʙʣʘʛʦʩʦʩʪʦʷʥʠʷ 

ʩʝʣʴʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ. ɺʳʭʦʜʦʤ ʠʟ ʵʪʦʛʦ ʢʨʠʟʠʩʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʷʚʣʷʝʪʩʷ ʨʘʟʚʠʪʠʝ ʥʘʫʯʥʦ 

ʦʙʦʩʥʦʚʘʥʥʦʛʦ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʦʩʦʙʝʥʥʦ ʥʘ ʦʩʥʦʚʝ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ. ʉʝʛʦʜʥʷ 

ʵʪʦ ʥʘʧʨʘʚʣʝʥʠʝ ʥʝ ʨʘʟʚʠʪʦ ʠ ʚ ʂʳʟʳʣʦʨʜʠʥʩʢʦʡ ʦʙʣʘʩʪʠ. ɺ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʨʝʛʠʦʥʝ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ ʦʪʜʘʶʪ ʧʨʝʜʧʦʯʪʝʥʠʝ ʤʥʦʛʦʣʝʪʥʠʤ ʪʨʘʚʘʤ. ɺ ʘʛʨʘʨʥʳʭ 

ʥʘʫʯʥʳʭ ʮʝʥʪʨʘʭ ʭʦʨʦʰʠʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʳʚʘʶʪ ʥʦʚʳʝ ʩʦʨʪʘ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ 

ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ ʷʯʤʝʥʴ, ʩʫʜʘʥʩʢʫʶ ʪʨʘʚʫ ʠ ʤʦʛʘʨ. ɺ ʂʘʟʘʭʩʪʘʥʝ ʜʝʬʠʮʠʪ ʣʝʛʢʦʫʩʚʦʷʝʤʳʭ 

ʫʛʣʝʚʦʜʦʚ ʠ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʩʘʭʘʨʦʚ ʚ ʢʦʨʤʦʚʦʤ ʙʘʣʘʥʩʝ ʩʦʩʪʘʚʣʷʝʪ 40-45%, ʘ ʢʦʨʤʦʚʦʛʦ ʙʝʣʢʘ-

20-25% ʧʦʪʨʝʙʥʦʩʪʠ. ʕʪʦʪ ʥʝʜʦʩʪʘʪʦʢ ʤʦʞʥʦ ʚʦʩʧʦʣʥʠʪʴ ʚʳʨʘʱʠʚʘʥʠʝʤ ʪʘʢʠʭ ʧʝʨʩʧʝʢʪʠʚʥʳʭ 

ʢʫʣʴʪʫʨ ʷʯʤʝʥʷ, ʤʦʛʘʨʘ, ʢʘʢ ʩʫʜʘʥʩʢʘʷ ʪʨʘʚʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʚʠʜʝ ʟʝʣʝʥʳʭ ʢʦʨʤʦʚ, ʩʝʥʘ, ʩʝʥʘ ʠ 

ʩʠʣʦʩʘ. [1]. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʵʪʠ ʢʫʣʴʪʫʨʳ ʟʥʘʢʦʤʳ ʜʘʥʥʦʤʫ ʨʝʛʠʦʥʫ, ʪʝʭʥʦʣʦʛʠʷ ʠʭ 

ʚʦʟʜʝʣʳʚʘʥʠʷ ʜʦ ʢʦʥʮʘ ʥʝ ʠʟʫʯʝʥʘ. ɺ ʩʪʘʪʴʝ ʪʘʢʞʝ ʙʳʣʦ ʧʨʝʜʣʦʞʝʥʦ ʧʦʚʳʩʠʪʴ ʫʨʦʞʘʡʥʦʩʪʴ ʵʪʠʭ 

ʢʫʣʴʪʫʨ, ʦʙʨʘʙʦʪʘʚ ʠʭ ʦʪʝʯʝʩʪʚʝʥʥʳʤ ʙʠʦʧʨʝʧʘʨʘʪʦʤ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ, ʢʦʨʤʦʚʳʝ ʢʫʣʴʪʫʨʳ, ʙʠʦʧʨʝʧʘʨʘʪʳ, ʫʨʦʞʘʡʥʦʩʪʴ, 

ʘʛʨʦʪʝʭʥʠʢʘ. 

 

THE EFFECT OF PHOSPHATE-MOBILIZIN G BACTERIA ON THE GROWTH AND 

DEVELOPMENT OF FORAGE CROPS IN THE CONDITIONS OF THE KYZYLORDA 

REGION 
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Tokhetova L.A. , Doctor of Agricultural Sciences 

Baimbetova G.Z., PhD student 

 

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

 

Annotation. The article is devoted to the development of feed production in the Republic of 

Kazakhstan, in particular in the conditions of the Kyzylorda region. The main problem of this branch of 

agriculture is the violation of the basic principles of livestock development. According to experts, 

scientifically unjustified work in agriculture, especially in animal husbandry, animal husbandry leads not 

only to the loss of livestock, but also to economic instability of the well-being of the rural population. The 

way out of this crisis is the development of scientifically based livestock production, especially on the 

basis of grain crops. Today, this direction is not developed in the Kyzylorda region either. In the region 

under consideration, agricultural enterprises prefer perennial grasses. New varieties of grain crops show 

good results in agricultural research centers, among which barley, Sudanese grass and mogar can be 

noted. In Kazakhstan, the deficit of easily digestible carbohydrates and, first of all, sugars in the feed 

balance is 40-45%, and feed protein is 20-25% of the need. This disadvantage can be made up for by 

growing such promising crops of barley, mogar, as Sudanese grass, including in the form of green fodder, 

hay, hay and silage. [1]. Despite the fact that these crops are familiar to this region, the technology of 

their cultivation has not been fully studied. The article also proposed to increase the yield of these crops 

by treating them with a domestic biological product. 

Keywords: agriculture, forage crops, biological products, productivity, agricultural engineering. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʘʣʣʝʣʴʥʳʭ ʢʦʤʙʠʥʘʮʠʡ 

ʛʝʥʦʚ Glu-A1 1, 2; Glu-B1 7; Glu-D1 5, 10, 2, 12 ʩ ʧʦʤʦʱʴʶ ʤʝʪʦʜʦʚ ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʤʘʨʢʠʨʦʚʘʥʠʷ 

(ʇʎʈ), ʚ 14 ʩʦʨʪʘʭ ʠ ʣʠʥʠʷʭ ʷʨʦʚʦʡ ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ, ʦʢʘʟʳʚʘʶʱʠʭ ʚʣʠʷʥʠʝ ʥʘ ʧʦʢʘʟʘʪʝʣʠ 

ʙʝʣʢʦʚʦʛʦ ʩʦʩʪʘʚʘ ʦʙʨʘʟʮʦʚ ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʢʘʯʝʩʪʚʦ ʟʝʨʥʘ. ɹʝʣʢʠ ʢʣʝʡʢʦʚʠʥʳ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ  

ʥʘ ʛʣʠʘʜʠʥʳ, ʠ ʪʘʢʞʝ ʚʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʳʝ (HMW-GS) ʠ ʥʠʟʢʦʤʦʣʝʢʫʣʷʨʥʳʝ (LMW-GS) ʛʣʶʪʝ-

ʥʠʥʳ. ʇʨʠʩʫʪʩʪʚʠʝ ʚ ʦʙʨʘʟʮʘʭ ʦʧʨʝʜʝʣʸʥʥʳʭ ʘʣʣʝʣʝʡ ʛʝʥʦʚ, ʦʪʚʝʯʘʶʱʠʭ ʟʘ ʩʠʥʪʝʟ ʜʘʥʥʳʭ ʙʝʣʢʦʚ, 

ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʥʘ ʫʨʦʚʝʥʴ ʭʣʝʙʦʧʝʢʘʨʥʳʭ ʢʘʯʝʩʪʚ, ʪʘʢʠʭ ʢʘʢ ʢʦʥʩʠʩʪʝʥʮʠʷ ʠ ʧʨʦʯʥʦʩʪʴ ʪʝʩʪʘ. 

ʃʦʢʫʩʳ Glu-1 ʠ Glu-3 ʠʛʨʘʶʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʙʠʦʩʠʥʪʝʟʝ ʚʳʩʦʢʦ- ʠ ʥʠʟʢʦʤʦʣʝʢʫʣʷʨʥʳʭ ʛʣʶ-

ʪʝʥʠʥʦʚ. HMW-ʛʣʶʪʝʥʠʥʳ ʢʦʜʠʨʫʶʪʩʷ ʩʣʦʞʥʳʤʠ ʣʦʢʫʩʘʤʠ, ʦʙʦʟʥʘʯʝʥʥʳʤʠ ʢʘʢ Glu-1, ʢʦʪʦʨʳʝ 

ʥʘʭʦʜʷʪʩʷ ʥʘ ʜʣʠʥʥʦʤ ʧʣʝʯʝ ʛʦʤʦʣʦʛʠʯʥʳʭ ʭʨʦʤʦʩʦʤ ʛʨʫʧʧʳ 1 ʜʣʷ ʚʩʝʭ ʛʝʥʦʤʦʚ A, B ʠ D.  

ʈʘʙʦʪʘ ʧʨʦʚʦʜʠʣʘʩʴ ʩ 14 ʦʙʨʘʟʮʘʤʠ ʧʰʝʥʠʮʳ ʢʘʟʘʭʩʪʘʥʩʢʦʡ ʩʝʣʝʢʮʠʠ, ʪʘʢʠʭ ʢʘʢ ɸʩʪʘʥʘ, 

ɸʢʤʦʣʘ 2, ʐʦʨʪʘʥʜʠʥʩʢʘʷ 95 ʫʣʫʯʰʝʥʥʘʷ (ʊʆʆ çʅʘʫʯʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʮʝʥʪʨ ʟʝʨʥʦʚʦʛʦ 

ʭʦʟʷʡʩʪʚʘ ʠʤ. ɸ.ʀ.ɹʘʨʘʝʚʘ), ʂʘʨʘʙʘʣʳʢʩʢʘʷ 90 (ʊʆʆ çʂʘʨʘʙʘʣʳʢʩʢʘʷ ʉʍʆʉè), ɸʣʪʘʡʩʢʘʷ ʞʥʠʮʘ 

(ʌɻɹʅʋ çʌʝʜʝʨʘʣʴʥʳʡ ʘʣʪʘʡʩʢʠʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ ʘʛʨʦʙʠʦʪʝʭʥʦʣʦʛʠʡè), 73-07, 134 ʉʇ2-19, 135 

ʉʇ2-19, 189 ʉʇ2-19, 316 ʉʇ2-19, 435 ʉʇ2-19, 450 ʉʇ2-19, 453 ʉʇ2-19, 384/06-1 (ʊʆʆ çʉʝʚʝʨʦ-

ʂʘʟʘʭʩʪʘʥʩʢʘʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʘʷ ʦʧʳʪʥʘʷ ʩʪʘʥʮʠʷè), ʦʪʚʝʯʘʶʱʠʭ ʟʘ ʧʦʚʳʰʝʥʠʝ ʠʣʠ ʧʦʥʠʞʝ-

ʥʠʝ ʙʝʣʢʦʚʦʛʦ ʩʦʩʪʘʚʘ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʦʙʨʘʟʮʳ ʜʦʥʦʨʳ, ʩ ʣʫʯʰʝʡ 

ʢʦʤʙʠʥʘʮʠʝʡ ʛʝʥʦʚ ʢʘʯʝʩʪʚʘ, ʪʘʢʠʝ ʢʘʢ ʩʦʨʪ ʂʘʨʘʙʘʣʳʢʩʢʘʷ 90 ʠ ʣʠʥʠʠ 435 ʉʇ2-19, 384/06-1, 

ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʨʝʢʦʤʝʥʜʦʚʘʥʳ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʩʝʣʝʢʮʠʦʥʥʳʭ ʧʨʦʛʨʘʤʤʘʭ 

ʧʨʠ ʩʦʟʜʘʥʠʠ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʭ ʩʦʨʪʦʚ ʷʨʦʚʦʡ ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʷʨʦʚʘʷ ʤʷʛʢʘʷ ʧʰʝʥʠʮʘ, ʛʣʶʪʝʥʠʥʳ, ʢʣʝʡʢʦʚʠʥʘ, ʢʘʯʝʩʪʚʦ, 

ʤʦʣʝʢʫʣʷʨʥʳʝ ʤʘʨʢʝʨʳ. 

 

ɺʚʝʜʝʥʠʝ. ʇʰʝʥʠʮʘ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʢʣʶʯʝʚʳʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ. 

ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʩʦʙʨʘʥʥʦʛʦ ʟʝʨʥʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʭʣʝʙʘ, ʭʣʝʙʦʙʫʣʦʯʥʳʭ 

ʠʟʜʝʣʠʡ ʠ ʤʘʢʘʨʦʥʥʳʭ ʠʟʜʝʣʠʡ. ʂʘʯʝʩʪʚʦ ʭʣʝʙʦʧʝʢʘʨʥʳʭ ʦʙʨʘʟʮʦʚ ʧʰʝʥʠʮʳ ʚ 

ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝʤ ʠ ʢʘʯʝʩʪʚʦʤ ʢʣʝʡʢʦʚʠʥʳ [1-2]. 

ʂʣʝʡʢʦʚʠʥʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʦʣʠʤʝʨ, ʩʦʩʪʦʷʱʠʡ ʠʟ ʛʣʶʪʝʥʠʥʘ ʠ ʣʠʧʠʜʦʚ, 

ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʪʝʩʪʫ ʵʣʘʩʪʠʯʥʦʩʪʴ, ʫʧʨʫʛʦʩʪʴ ʠ ʧʨʦʯʥʦʩʪʴ. ɹʝʣʢʠ ʢʣʝʡʢʦʚʠʥʳ 

ʜʝʣʷʪʩʷ ʥʘ ʛʣʠʘʜʠʥʳ, ʘ ʪʘʢʞʝ ʚʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʳʝ (HMW-GS) ʠ ʥʠʟʢʦʤʦʣʝʢʫʣʷʨʥʳʝ 
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(LMW-GS) ʛʣʶʪʝʥʠʥʳ. ʅʘʣʠʯʠʝ ʦʧʨʝʜʝʣʸʥʥʳʭ ʘʣʣʝʣʝʡ ʛʝʥʦʚ, ʦʪʚʝʯʘʶʱʠʭ ʟʘ ʚʳʨʘʙʦʪʢʫ 

ʵʪʠʭ ʙʝʣʢʦʚ, ʚʣʠʷʝʪ ʥʘ ʪʘʢʠʝ ʭʣʝʙʦʧʝʢʘʨʥʳʝ ʢʘʯʝʩʪʚʘ, ʢʘʢ ʢʦʥʩʠʩʪʝʥʮʠʷ ʠ ʧʨʦʯʥʦʩʪʴ 

ʪʝʩʪʘ. ʂʘʯʝʩʪʚʦ ʟʝʨʥʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤʠ ʣʦʢʫʩʘʤʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ 

(QTL), ʢʦʪʦʨʳʝ ʦʪʚʝʯʘʶʪ ʟʘ ʩʠʥʪʝʟ ʦʧʨʝʜʝʣʸʥʥʳʭ ʙʝʣʢʦʚ ʢʣʝʡʢʦʚʠʥʳ. ʉʨʝʜʠ ʥʠʭ 

ʚʳʜʝʣʷʶʪʩʷ ʛʝʥʳ Glu ʠ Gli, ʢʦʥʪʨʦʣʠʨʫʶʱʠʝ ʩʠʥʪʝʟ ʛʣʠʘʜʠʥʦʚ ʠ ʛʣʶʪʝʥʠʥʦʚ [3]. 

ʆʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʶʪ ʣʦʢʫʩʳ Glu-1 ʠ Glu-3, ʦʪʚʝʯʘʶʱʠʝ ʟʘ ʙʠʦʩʠʥʪʝʟ ʚʳʩʦʢʦ- ʠ 

ʥʠʟʢʦʤʦʣʝʢʫʣʷʨʥʳʭ ʛʣʶʪʝʥʠʥʦʚ. HMW-ʛʣʶʪʝʥʠʥʳ ʢʦʜʠʨʫʶʪʩʷ ʚ ʩʣʦʞʥʳʭ ʣʦʢʫʩʘʭ, 

ʦʙʦʟʥʘʯʝʥʥʳʭ Glu-1, ʥʘ ʜʣʠʥʥʦʤ ʧʣʝʯʝ ʛʦʤʦʣʦʛʠʯʥʳʭ ʭʨʦʤʦʩʦʤ ʛʨʫʧʧʳ 1 ʜʣʷ ʢʘʞʜʦʛʦ ʠʟ 

ʛʝʥʦʤʦʚ A, B ʠ D. ʄʦʣʝʢʫʣʷʨʥʳʡ ʘʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʢʘʞʜʳʡ ʣʦʢʫʩ Glu-1 ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ 

ʛʝʥʦʚ, ʢʦʜʠʨʫʶʱʠʭ ʨʘʟʣʠʯʥʳʝ ʪʠʧʳ HMW-ʩʫʙʲʝʜʠʥʠʮ: ʦʜʥʘ ʩ ʚʳʩʦʢʠʤ ʤʦʣʝʢʫʣʷʨʥʳʤ 

ʚʝʩʦʤ (ʦʙʦʟʥʘʯʘʝʤʘʷ x-ʪʠʧʦʤ) ʠ ʜʨʫʛʘʷ ʩ ʥʠʟʢʠʤ ʤʦʣʝʢʫʣʷʨʥʳʤ ʚʝʩʦʤ (y-ʪʠʧʦʤ) [4]. 

ɺʳʩʦʢʘʷ ʩʪʝʧʝʥʴ ʠʟʫʯʝʥʥʦʩʪʠ ʚʣʠʷʥʠʷ ʚʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʳʭ ʙʝʣʢʦʚ ʥʘ ʢʘʯʝʩʪʚʦ 

ʧʨʦʠʟʚʦʜʠʤʦʡ ʧʨʦʜʫʢʮʠʠ, ʥʝʞʝʣʠ ʥʠʟʢʦʤʦʣʝʢʫʣʷʨʥʳʭ, ʷʚʣʷʝʪʩʷ ʩʣʝʜʩʪʚʠʝʤ ʪʨʫʜʥʦʛʦ 

ʨʘʟʜʝʣʝʥʠʷ ʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʧʦʣʠʘʢʨʠʣʘʤʠʜʥʦʛʦ ʵʣʝʢʪʨʦʬʦʨʝʟʘ. ʆʜʥʘʢʦ 

ʠʟʚʝʩʪʥʦ, ʯʪʦ ʩʪʝʧʝʥʴ ʚʣʠʷʥʠʷ ʛʣʠʘʜʠʥʘ ʠ ʥʠʟʢʦʤʦʣʝʢʫʣʷʨʥʳʭ ʙʝʣʢʦʚ ʠʤʝʝʪ ʚʳʩʦʢʦʝ 

ʟʥʘʯʝʥʠʝ, ʪ.ʢ. ʦʥʠ ʩʦʩʪʘʚʣʷʶʪ 1/3 ʟʘʧʘʩʥʳʭ ʙʝʣʢʦʚ ʠ 60% ʦʪ ʛʣʠʘʜʠʥʦʚʦʡ ʬʨʘʢʮʠʠ.  

ʉʦʛʣʘʩʥʦ ʧʨʦʚʝʜʝʥʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ, ʩʫʱʝʩʪʚʫʝʪ ʚʟʘʠʤʦʩʚʷʟʴ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʥʘʣʠʯʠʷ ʦʧʨʝʜʝʣʝʥʥʳʭ ʘʣʣʝʣʝʡ ʚʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʳʭ ʛʣʶʪʝʥʠʥʦʚ ʠ ʢʘʯʝʩʪʚʘ 

ʧʨʦʠʟʚʦʜʠʤʦʡ ʧʨʦʜʫʢʮʠʠ. ʅʘʧʨʠʤʝʨ, ʥʘʣʠʯʠʝ ʘʣʣʝʣʴʥʦʛʦ ʚʘʨʠʘʥʪʘ HMW ç5+10è 

ʫʣʫʯʰʘʝʪ ʭʣʝʙʦʧʝʢʘʨʥʳʝ ʢʘʯʝʩʪʚʘ ʧʰʝʥʠʮʳ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʚʘʨʠʘʥʪ HMW ç2+12è 

ʩʥʠʞʘʝʪ ʢʘʯʝʩʪʚʦ ʟʝʨʥʘ [5]. 

ʇʦʩʢʦʣʴʢʫ ʩʦʩʪʘʚ ʚʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʦʡ ʬʨʘʢʮʠʠ ʛʣʶʪʝʥʠʥʦʚ ʦʢʘʟʳʚʘʝʪ 

ʥʘʠʙʦʣʴʰʝʝ ʚʣʠʷʥʠʝ ʥʘ ʭʣʝʙʦʧʝʢʘʨʥʳʝ ʢʘʯʝʩʪʚʘ, ʜʣʷ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ 

ʙʘʣʴʥʘʷ ʩʠʩʪʝʤʘ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʘʣʣʝʣʷʭ Glu-1. ʂʘʞʜʦʡ ʩʫʙʲʝʜʠʥʠʮʝ ʠʣʠ çʧʘʨʥʦʡè 

ʢʦʤʙʠʥʘʮʠʠ ʧʨʠʩʚʘʠʚʘʝʪʩʷ ʦʧʨʝʜʝʣʸʥʥʳʡ ʙʘʣʣ ʢʘʯʝʩʪʚʘ (ʪʘʙʣʠʮʘ 1). ʉʫʤʤʠʨʫʷ ʵʪʠ ʙʘʣʣʳ, 

ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʚʢʣʘʜ HMW-ʛʣʶʪʝʥʠʥʦʚ ʚ ʢʘʯʝʩʪʚʦ ʧʨʦʠʟʚʦʜʠʤʦʛʦ ʭʣʝʙʘ [6]. 

 
ʊʘʙʣʠʮʘ 1 ï ʆʮʝʥʢʘ ʭʣʝʙʦʧʝʢʘʨʥʳʭ ʢʘʯʝʩʪʚ, ʦʧʨʝʜʝʣʷʝʤʳʭ ʘʣʣʝʣʷʤʠ Glu-1 

 

ʃʦʢʫʩ ɹʘʣʣ 

Glu-A1 Glu-B1 Glu-D1 

- - 5+10 4 

1, 2 17+18, 7+8 - 3 

- 7+9 2+12, 3+12 2 

N 7, 6+8 4+12 1 

- 6+8 - 1 

 

ʀʩʭʦʜʷ ʠʟ ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ, ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʠʪʘʪʝʣʴʥʘʷ ʠ ʙʠʦʣʦʛʠʯʝʩʢʘʷ 

ʮʝʥʥʦʩʪʴ ʧʰʝʥʠʮʳ ʟʘʚʠʩʠʪ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʦʪ ʢʦʤʧʣʝʢʩʘ ʟʘʧʘʩʥʳʭ ʙʝʣʢʦʚ, ʘ ʪʘʢʞʝ 

ʫʩʣʦʚʠʡ ʝʝ ʧʨʦʠʟʨʘʩʪʘʥʠʷ. ʉʦʟʜʘʥʠʝ ʠ ʧʦʠʩʢ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʭ ʩʦʨʪʦʚ ʧʰʝʥʠʮʳ 

ʷʚʣʷʝʪʩʷ ʪʨʫʜʦʝʤʢʠʤ ʧʨʦʮʝʩʩʦʤ ʜʣʷ ʩʝʣʝʢʮʠʦʥʝʨʦʚ. ʇʦʣʫʯʝʥʠʝ ʧʦʜʦʙʥʳʭ ʦʙʨʘʟʮʦʚ 

ʷʚʣʷʝʪʩʷ ʜʦʨʦʛʦʩʪʦʷʱʝʡ ʠ ʪʨʫʜʥʦʡ ʟʘʜʘʯʝʡ ʚʩʣʝʜʩʪʚʠʝ ʥʠʟʢʦʡ ʦʩʚʝʜʦʤʣʝʥʥʦʩʪʠ 

ʛʝʥʝʪʠʯʝʩʢʦʡ ʦʩʥʦʚʳ.  

ʇʦʠʩʢ ʛʝʥʦʪʠʧʦʚ ʩ ʭʦʨʦʰʠʤ ʢʘʯʝʩʪʚʦʤ ʛʣʶʪʝʥʘ ʦʙʣʝʛʯʘʝʪʩʷ ʧʫʪʝʤ ʤʦʣʝʢʫʣʷʨʥʦʛʦ 

ʘʥʘʣʠʟʘ ʠ ʤʘʨʢʠʨʦʚʘʥʠʷ. ʄʘʨʢʝʨʘʤʠ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʚʳʩʪʫʧʘʶʪ ʢʦʤʧʦʥʝʥʪʳ ʟʘʧʘʩʥʳʭ ʙʝʣ-

ʢʦʚ ʟʝʨʝʥ. ʍʘʨʘʢʪʝʨʠʟʘʮʠʷ ʘʣʣʝʣʴʥʦʛʦ ʩʦʩʪʘʚʘ ʛʝʥʦʚ, ʦʪʚʝʯʘʶʱʠʭ ʟʘ ʢʘʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘ-

ʪʝʣʠ ʤʫʢʠ ʫ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʩʦʨʪʦʚ, ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ ʟʘʜʘʯʝʡ. ʅʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ 

ʩʧʦʩʦʙʦʤ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʵʪʦʡ ʮʝʣʠ ʷʚʣʷʝʪʩʷ ʤʝʪʦʜ ʇʎʈ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʠʜʝʥʪʠʬʠ-

ʮʠʨʦʚʘʪʴ ʘʣʣʝʣʴʥʳʝ ʚʘʨʠʘʥʪʳ ʨʘʟʣʠʯʥʳʭ ʛʝʥʦʚ. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʨʦʚʝʜʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʩ ʮʝʣʴʶ ʦʙʥʘʨʫʞʝʥʠʷ ʘʣʣʝʣʴʥʳʭ ʢʦʤʙʠʥʘʮʠʡ ʛʝʥʦʚ Glu-A1 1, 2;Glu-B1 17, 7, 8; Glu-D1 5, 

10, 2, 12, ʦʪʚʝʯʘʶʱʠʭ ʟʘ ʧʦʚʳʰʝʥʠʝ ʠʣʠ ʧʦʥʠʞʝʥʠʝ ʢʘʯʝʩʪʚʘ ʟʝʨʥʘ ʧʰʝʥʠʮʳ. 
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ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʈʘʩʪʠʪʝʣʴʥʳʡ ʤʘʪʝʨʠʘʣ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʩʧʦʣʴʟʦʚʘʣʠ 14 ʩʦʨʪʦʚ ʠ ʩʝʣʝʢʮʠʦʥʥʳʭ ʣʠʥʠʡ ʷʨʦʚʦʡ ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ 

(Triticum aestivum L.): ɸʩʪʘʥʘ, ɸʢʤʦʣʘ 2, ʐʦʨʪʘʥʜʠʥʩʢʘʷ 95 ʫʣʫʯʰʝʥʥʘʷ (ʊʆʆ çʅʘʫʯʥʦ-

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʮʝʥʪʨ ʟʝʨʥʦʚʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠʤ. ɸ.ʀ.ɹʘʨʘʝʚʘ), ʂʘʨʘʙʘʣʳʢʩʢʘʷ 90 (ʊʆʆ 

çʂʘʨʘʙʘʣʳʢʩʢʘʷ ʉʍʆʉè), ɸʣʪʘʡʩʢʘʷ ʞʥʠʮʘ (ʌɻɹʅʋ çʌʝʜʝʨʘʣʴʥʳʡ ʘʣʪʘʡʩʢʠʡ ʥʘʫʯʥʳʡ 

ʮʝʥʪʨ ʘʛʨʦʙʠʦʪʝʭʥʦʣʦʛʠʡè), ʣʠʥʠʠ ʩʝʣʝʢʮʠʦʥʥʦʛʦ ʧʠʪʦʤʥʠʢʘ 2 ʧʦʢʦʣʝʥʠʷ: 73-07, 134 

ʉʇ2-19, 135 ʉʇ2-19, 189 ʉʇ2-19, 316 ʉʇ2-19, 435 ʉʇ2-19, 450 ʉʇ2-19, 453 ʉʇ2-19, 

384/06-1 (ʊʆʆ çʉʝʚʝʨʦ-ʂʘʟʘʭʩʪʘʥʩʢʘʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʘʷ ʦʧʳʪʥʘʷ ʩʪʘʥʮʠʷè). 

ɺʳʜʝʣʝʥʠʝ ɼʅʂ ʠʟ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʠʟ 10-ʜʥʝʚʥʳʭ 

ʧʨʦʨʦʩʪʢʦʚ ʧʰʝʥʠʮʳ ʩ ʧʦʤʦʱʴʶ ʉʊɸɺ-ʤʝʪʦʜʘ [7].ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʚʳʜʝʣʝʥʠʷ ɼʅʂ 

ʦʮʝʥʠʚʘʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʘ NanoDrop 2000 (Thermo Fisher 

Scientific,USA). ɺ ʨʘʙʦʪʝ ʠʟʫʯʘʣʦʩʴ ʥʘʣʠʯʠʝ ʣʠʙʦ ʞʝ ʦʪʩʫʪʩʪʚʠʝ ʣʦʢʫʩʦʚ Glu-1 

ʚʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʳʭ ʛʣʶʪʝʥʠʥʦʚ. ɼʣʷ ʜʘʥʥʦʡ ʮʝʣʠ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʧʨʘʡʤʝʨʳ Glu-D1 x2-

x5, Glu-D1 y10-y12, Glu-A1, Glu-B1 x7/x17 ʠ Glu-B1 y8. ɼʘʥʥʳʝ ʧʨʘʡʤʝʨʳ ʷʚʣʷʶʪʩʷ 

ʢʦʤʧʣʠʤʝʥʪʘʨʥʳʤʠ ʫʯʘʩʪʢʘʤ ʣʦʢʫʩʦʚ, ʦʢʘʟʳʚʘʶʱʠʭ ʢʘʢ ʧʦʣʦʞʠʪʝʣʴʥʦʝ, ʪʘʢ ʠ ʥʝʛʘʪʠʚʥʦʝ 

ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʚʳʨʘʙʦʪʢʫ ʧʦʣʝʟʥʳʭ ʢʣʝʡʢʦʚʠʥʥʳʭ ʙʝʣʢʦʚ.  

ɸʤʧʣʠʬʠʢʘʮʠʶ ʤʘʨʢʝʨʥʳʭ ʛʝʥʦʚ ʧʨʦʚʦʜʠʣʠ ʚ ʢʦʥʝʯʥʦʤ ʦʙʲʸʤʝ ʨʝʘʢʮʠʠ 15 ʤʢʣ, 

ʢʦʪʦʨʳʡ ʚʢʣʶʯʘʣ: 1,5 ʤʄ Se-ʙʫʬʝʨ, 2 ʤʄ dNTP, 50 ʤʄ MgCl, 10 ʧʤʦʣʴ ʧʨʷʤʦʛʦ ʠ 

ʦʙʨʘʪʥʦʛʦ ʧʨʘʡʤʝʨʦʚ, 1 U Taq DNA ʧʦʣʠʤʝʨʘʟʳ ʠ ɼʅʂ ʩ ʢʦʥʮʝʥʪʨʘʮʠʝʡ 100 ʥʛ/ʤʢʣ. ɼʣʷ 

ʧʨʦʚʝʜʝʥʠʷ ʇʎʈ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʘʤʣʠʬʠʢʘʪʦʨ SimpliAmp Thermal Cycler (Thermo Fisher 

Scientific, ʉʐɸ). ʇʦʣʠʤʝʨʘʟʥʘʷ ʮʝʧʥʘʷ ʨʝʘʢʮʠʷ ʧʨʦʚʦʜʠʣʘʩʴ ʩʦ ʩʣʝʜʫʶʱʠʤʠ ʫʩʣʦʚʠʷʤʠ 

ʪʝʨʤʦʮʠʢʣʠʨʦʚʘʥʠʷ (ʪʘʙʣʠʮʘ 2). 

 
ʊʘʙʣʠʮʘ 2 ï ʋʩʣʦʚʠʷ ʪʝʨʤʦʮʠʢʣʠʨʦʚʘʥʠʷ ʇʎʈ 

 

ʃʦʢʫʩʳ ʇʨʘʡʤʝʨʳ 
ʋʩʣʦʚʠʷ ʪʝʨʤʦʮʠʢʣʠʨʦʚʘʥʠʷ ʇʎʈ 

ɼʝʥʘʪʫʨʘʮʠʷ ʆʪʞʠʛ ʧʨʘʡʤʝʨʘ ʕʣʦʥʛʘʮʠʷ 

Glu-D1 x2-x5 Glu-D1 x2-x5 95 Üʉ/5ʤ 58 
ʦ
ʉ/30ʩ 72 Üʉ/1ʤ. 

Glu-D1 y10-y12 Glu-D1 y10-y12 95 Üʉ/5ʤ 60 
ʦ
ʉ/30ʩ 72 Üʉ/1ʤ. 

Glu-A1 Glu-A1 1-2 95 Üʉ/5ʤ 58 
ʦ
ʉ/30ʩ., 72 Üʉ/1ʤ. 

Glu-B1 x7 Glu-B1 x7 95 Üʉ/5ʤ 58 Üʉ/30ʩ 72 Üʉ/1ʤ. 

 

ʈʘʟʜʝʣʝʥʠʝ ʧʨʦʜʫʢʪʦʚ ʘʤʧʣʠʬʠʢʘʮʠʠ ʦʩʫʱʝʩʪʚʣʷʣʠ ʥʘ 1,5% ʘʛʘʨʦʟʥʦʤ ʛʝʣʝ ʩ 

ʜʦʙʘʚʣʝʥʠʝʤ ʙʨʦʤʠʩʪʦʛʦ ʵʪʠʜʠʷ. ɺ ʢʘʯʝʩʪʚʝ ʵʣʝʢʪʨʦʜʥʦʛʦ ʙʫʬʝʨʘ ʠʩʧʦʣʴʟʦʚʘʣʠ 1Ĭ ʊBE-

ʙʫʬʝʨ. ɼʦʢʫʤʝʥʪʠʨʦʚʘʥʠʝ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʚʦʜʠʣʠ ʩ ʧʦʤʦʱʴʶ ʩʠʩʪʝʤʳ ʜʣʷ 

ʜʦʢʫʤʝʥʪʠʨʦʚʘʥʠʷ ʛʝʣʝʡ GelDoc (VilberLourmat, ʌʨʘʥʮʠʷ). ɺ ʢʘʯʝʩʪʚʝ ʤʘʨʢʝʨʘ ʤʦʣʝʢʫ-

ʣʷʨʥʳʭ ʤʘʩʩ ʧʨʠʤʝʥʷʣʠ ɼʅʂ ʤʘʨʢʝʨ 1 kb Generuler (Thermo Fisher Scientific, ʉʐɸ). 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʷ. ʅʘ ʦʩʥʦʚʝ ʠʟʚʝʩʪʥʳʭ, ʧʦʩʣʝ ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ ʛʝʥʦʚ, 

ʢʦʥʪʨʦʣʠʨʫʶʱʠʭ ʚʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʳʝ ʛʣʶʪʝʥʠʥʳ ʙʳʣʠ ʧʨʠʤʝʥʝʥʳ ʧʨʷʤʳʝ ʠ ʦʙʨʘʪʥʳʝ 

ʧʨʘʡʤʝʨʳ Glu-D1 x2-x5, Glu-D1 y10-y12, Glu-A1, Glu-B1 x7/x17 ʠ Glu-B1 y8 (ʪʘʙʣʠʮʘ 3), 

ʢʦʪʦʨʳʝ ʙʳʣʠ ʩʠʥʪʝʟʠʨʦʚʘʥʳ ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʩʠʥʪʝʟʘ, ʊʆʆ çʅʘʮʠʦʥʘʣʴʥʳʡ 

ʮʝʥʪʨ ʙʠʦʪʝʭʥʦʣʦʛʠʠè. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 14 ʩʦʨʪʦʚ ʠ 

ʣʠʥʠʡ ʧʰʝʥʠʮʳ (ɸʩʪʘʥʘ, ɸʢʤʦʣʘ 2, ʐʦʨʪʘʥʜʠʥʩʢʘʷ 95 ʫʣʫʯʰʝʥʥʘʷ, ʂʘʨʘʙʘʣʳʢʩʢʘʷ 90, 

ɸʣʪʘʡʩʢʘʷ ʞʥʠʮʘ, 73-07, 134 ʉʇ2-19, 135 ʉʇ2-19, 189 ʉʇ2-19, 316 ʉʇ2-19, 435 ʉʇ2-19, 

450 ʉʇ2-19, 453 ʉʇ2-19, 384/06-1) ʥʘ ʘʣʣʝʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ ʚʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʳʭ 

ʛʣʶʪʝʥʠʥʦʚ ʣʦʢʫʩʦʚ Glu-D, Glu-A ʠ Glu-B ʤʝʪʦʜʦʤ ʧʦʣʠʤʝʨʘʟʥʦʡ ʮʝʧʥʦʡ ʨʝʘʢʮʠʠ 

(ʨʠʩʫʥʦʢ 1-4). ʈʝʟʫʣʴʪʘʪʦʤ ʧʨʦʚʝʜʝʥʠʷ ʵʣʝʢʪʨʦʬʦʨʝʟʘ, ʩ ʮʝʣʴʶ ʜʝʪʝʢʮʠʠ ʛʝʥʘ GluA1 ʷʚʣʷ-

ʣʦʩʴ ʥʘʣʠʯʠʝ ʘʣʣʝʣʠ  Ax1, ʨʘʟʤʝʨʦʤ  362 ʧ.ʥ. ʚ ʦʙʨʘʟʮʘʭ ɸʩʪʘʥʘ, ɸʢʤʦʣʘ 2, ʂʘʨʘʙʘʣʳʢ-

ʩʢʘʷ 90, 73-07,  135 ʉʇ2-19, 189 ʉʇ2-19, 435 ʉʇ2-19, 450 ʉʇ2-19, 453 ʉʇ2-19, 384/06-1. 

ɸʣʣʝʣʴʥʳʡ ʚʘʨʠʘʥʪ Ax2, ʨʘʟʤʝʨʦʤ 344 ʧ.ʥ. ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥ ʚ ʦʙʨʘʟʮʘʭ 

ʐʦʨʪʘʥʜʠʥʩʢʘʷ 95 ʫʣ, ɸʣʪʘʡʩʢʘʷ ʞʥʠʮʘ, 134 ʉʇ2-19, 316 ʉʇ2-19. 
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ʊʘʙʣʠʮʘ 3 ï ʇʨʷʤʳʝ ʠ ʦʙʨʘʪʥʳʝ ʧʨʘʡʤʝʨʳ, ʢʦʤʧʣʠʤʝʥʪʘʨʥʳʝ ʛʝʥʘʤ ʢʘʯʝʩʪʚʘ ʧʰʝʥʠʮʳ 

 

 ̄ ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʧʨʘʡʤʝʨʦʚ 

Primer sequences (5ô to 3ô) ʉʩʳʣʢʠ ʥʘ 

ʠʩʪʦʯʥʠʢ 

1 
UMN 19 ï GluA1 Ax1-

Ax2 (362, 344 ʧ.ʥ.) 

Forward: CGAGACAATATGAGCAGCAAG  Liu S et al. (2008) 

[8] Reverse: CTGCCATGGAGAAGTTGGA  

2 
UMN25 ï GluD1 x2-x5 

(299, 281 ʧ.ʥ.) 

Forward: GGGACAATACGAGCAGCAAA Liu S et al. (2008) 

[9] Reverse: CTTGTTCCGGTTGTTGCCA 

3 
UMN 26 ï GluD1 y10-

y12 (397, 415 ʧ.ʥ.) 

Forward: CGCAAGACAATATGAGCAAACT Liu S et al. (2008) 

[10] Reverse: TTGCCTTTGTCCTGTGTGC 

4 Glu Bx 7 (477 ʧ.ʥ.) 
Forward: ACGTGTCCAAGCTTTGGTTC  Ragupathy R et al. 

(2008) [11] Reverse: GATTGGTGGGTGGATACAGG  

 

ʅʘʣʠʯʠʝ ʢʘʢ ʘʣʣʝʣʠ Ax1, ʛʝʥʘ GluA1, ʪʘʢ ʠ ʢʘʢ ʘʣʣʝʣʠ Ax2, ʛʝʥʘ GluA1 ʫʣʫʯʰʘʝʪ 

ʢʘʯʝʩʪʚʦ ʧʦʣʫʯʘʝʤʦʛʦ ʟʝʨʥʘ ʚ ʦʙʦʠʭ ʩʣʫʯʘʷʭ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʨʝʟʫʣʴʪʘʪʦʤ, 

ʨʠʩʫʥʦʢ 1 [8]. 

 
ʄ ï ʤʘʨʢʝʨ  DNA Ladder 1kb, 1 ʦʙʨʘʟʝʮ ï ɸʩʪʘʥʘ, 2 ʦʙʨʘʟʝʮ ï ɸʢʤʦʣʘ 2, 3 ʦʙʨʘʟʝʮ ï ʐʦʨʪʘʥ-

ʜʠʥʩʢʘʷ 95 ʫʣ, 4 ʦʙʨʘʟʝʮ ï ʂʘʨʘʙʘʣʳʢʩʢʘʷ 90, 5 ʦʙʨʘʟʝʮ ï ɸʣʪʘʡʩʢʘʷ ʞʥʠʮʘ, 6 ʦʙʨʘʟʝʮ ï 73-07, 7 

ʦʙʨʘʟʝʮ ï 134 ʉʇ2-19, 8 ʦʙʨʘʟʝʮ ï 135 ʉʇ2-19, 9 ʦʙʨʘʟʝʮ ï 189 ʉʇ2-19, 10 ʦʙʨʘʟʝʮ ï 316 ʉʇ2-19, 

11 ʦʙʨʘʟʝʮ ï 435 ʉʇ2-19, 12 ʦʙʨʘʟʝʮ ï 450 ʉʇ2-19, 13 ʦʙʨʘʟʝʮ ï 453 ʉʇ2-19, 14 ʦʙʨʘʟʝʮ ï 384/06-1 

 

ʈʠʩʫʥʦʢ 1 ï ʈʝʟʫʣʴʪʘʪ ʵʣʝʢʪʨʦʬʦʨʝʟʘ ʧʦʩʣʝ ʇʎʈ ʥʘ ʛʝʥ UMN 19 ï GluA1 Ax1-Ax2 

 

ʇʨʠ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʘʣʣʝʣʝʡ ʛʝʥʘ GluD1, ʘʣʣʝʣʴ x5, ʨʘʟʤʝʨʦʤ  281 ʧ.ʥ. ʙʳʣʘ 

ʜʝʪʝʢʪʠʨʦʚʘʥʘ ʚ ʦʙʨʘʟʮʘʭ ɸʩʪʘʥʘ, ʐʦʨʪʘʥʜʠʥʩʢʘʷ 95 ʫʣ, ʂʘʨʘʙʘʣʳʢʩʢʘʷ 90, 73-07, 134 

ʉʇ2-19, 135 ʉʇ2-19, 189 ʉʇ2-19, 316 ʉʇ2-19, 435 ʉʇ2-19, 453 ʉʇ2-19. ʅʘʣʠʯʠʝ ʜʘʥʥʦʡ 

ʘʣʣʝʣʠ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʩ ʘʣʣʝʣʴʶ y10, ʨʘʟʤʝʨ ʢʦʪʦʨʦʡ ʩʦʩʪʘʚʣʷʝʪ 397 ʧ.ʥ., ʚʥʦʩʠʪ 

ʙʦʣʴʰʦʡ ʚʢʣʘʜ ʚ ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʧʦʣʫʯʘʝʤʦʡ ʠʟ ʟʝʨʥʘ ʧʨʦʜʫʢʮʠʠ, ʪʘʢʦʡ ʢʘʢ 

ʧʦʚʳʰʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʛʣʶʪʝʥʘ ʠ ʢʣʝʡʢʦʚʠʥʳ, ʘʣʣʝʣʴ x2, ʨʘʟʤʝʨ ʢʦʪʦʨʦʡ ʩʦʩʪʘʚʣʷʝʪ 299 

ʧ.ʥ., ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʩ ʘʣʣʝʣʴʶ y12,  ʧʦʥʠʞʘʝʪ ʢʘʯʝʩʪʚʦ ʟʝʨʥʘ ʧʰʝʥʠʮʳ, ʨʠʩʫʥʦʢ 2 [9]. 

 
ʄ ï ʤʘʨʢʝʨ  DNA Ladder 1kb, 1 ʦʙʨʘʟʝʮ ï ɸʩʪʘʥʘ, 2 ʦʙʨʘʟʝʮ ï ɸʢʤʦʣʘ 2, 3 ʦʙʨʘʟʝʮ ï ʐʦʨʪʘʥ-

ʜʠʥʩʢʘʷ 95 ʫʣ, 4 ʦʙʨʘʟʝʮ ï ʂʘʨʘʙʘʣʳʢʩʢʘʷ 90, 5 ʦʙʨʘʟʝʮ ï ɸʣʪʘʡʩʢʘʷ ʞʥʠʮʘ, 6 ʦʙʨʘʟʝʮ ï 73-07, 7 

ʦʙʨʘʟʝʮ ï 134 ʉʇ2-19, 8 ʦʙʨʘʟʝʮ ï 135 ʉʇ2-19, 9 ʦʙʨʘʟʝʮ ï 189 ʉʇ2-19, 10 ʦʙʨʘʟʝʮ ï 316 ʉʇ2-19, 

11 ʦʙʨʘʟʝʮ ï 435 ʉʇ2-19, 12 ʦʙʨʘʟʝʮ ï 450 ʉʇ2-19, 13 ʦʙʨʘʟʝʮ ï 453 ʉʇ2-19, 14 ʦʙʨʘʟʝʮ ï 384/06-1 

 

ʈʠʩʫʥʦʢ 2 ï ʈʝʟʫʣʴʪʘʪ ʵʣʝʢʪʨʦʬʦʨʝʟʘ ʧʦʩʣʝ ʇʎʈ ʥʘ ʛʝʥ UMN25 ï GluD1 x2-x5 
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ʅʘ ʨʠʩʫʥʢʝ 3 ʧʨʝʜʩʪʘʚʣʝʥ ʨʝʟʫʣʴʪʘʪ ʇʎʈ ʥʘ ʛʝʥ GluD1, ʘʣʣʝʣʠ y10-y12, ʥʘʣʠʯʠʝ 

ʮʝʥʥʦʡ ʘʣʣʝʣʠ y10, ʨʘʟʤʝʨʦʤ  397 ʧ.ʥ., ʙʳʣʦ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʦ ʚ ʦʙʨʘʟʮʘʭ ɸʩʪʘʥʘ, 

ʂʘʨʘʙʘʣʳʢʩʢʘʷ 90, ɸʣʪʘʡʩʢʘʷ ʞʥʠʮʘ, 73-07, 134 ʉʇ2-19, 135 ʉʇ2-19, 189 ʉʇ2-19, 316 

ʉʇ2-19, 435 ʉʇ2-19, 450 ʉʇ2-19, 384/06-1. ʅʘʣʠʯʠʝ ʘʣʣʝʣʴʥʦʛʦ ʚʘʨʠʘʥʪʘ y10, ʛʝʥʘ GluD1 

ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʭʦʨʦʰʠʡ ʧʦʢʘʟʘʪʝʣʴ ʢʘʯʝʩʪʚʘ ʧʰʝʥʠʮʳ, ʘʣʣʝʣʴ y12, ʨʘʟʤʝʨʦʤ 415 ʧ.ʥ. 

ʥʘʧʨʦʪʠʚ ʧʦʥʠʞʘʝʪ ʢʘʯʝʩʪʚʦ ʧʰʝʥʠʮʳ, ʨʠʩʫʥʦʢ 3 [10]. 

 
ʄ ï ʤʘʨʢʝʨ  DNA Ladder 1kb, 1 ʦʙʨʘʟʝʮ ï ɸʩʪʘʥʘ, 2 ʦʙʨʘʟʝʮ ï ɸʢʤʦʣʘ 2, 3 ʦʙʨʘʟʝʮ ï ʐʦʨʪʘʥ-

ʜʠʥʩʢʘʷ 95 ʫʣ, 4 ʦʙʨʘʟʝʮ ï ʂʘʨʘʙʘʣʳʢʩʢʘʷ 90, 5 ʦʙʨʘʟʝʮ ï ɸʣʪʘʡʩʢʘʷ ʞʥʠʮʘ, 6 ʦʙʨʘʟʝʮ ï 73-07, 7 

ʦʙʨʘʟʝʮ ï 134 ʉʇ2-19, 8 ʦʙʨʘʟʝʮ ï 135 ʉʇ2-19, 9 ʦʙʨʘʟʝʮ ï 189 ʉʇ2-19, 10 ʦʙʨʘʟʝʮ ï 316 ʉʇ2-19, 

11 ʦʙʨʘʟʝʮ ï 435 ʉʇ2-19, 12 ʦʙʨʘʟʝʮ ï 450 ʉʇ2-19, 13 ʦʙʨʘʟʝʮ ï 453 ʉʇ2-19, 14 ʦʙʨʘʟʝʮ ï 384/06-1 

 

ʈʠʩʫʥʦʢ 3 - ʈʝʟʫʣʴʪʘʪ ʵʣʝʢʪʨʦʬʦʨʝʟʘ ʧʦʩʣʝ ʇʎʈ ʥʘ ʛʝʥ UMN 26 ï GluD1 y10-y12 

 

ɻʝʥ GluB, ʘʣʣʝʣʴ x7, ʨʘʟʤʝʨʦʤ  447 ʧ.ʥ., ʙʳʣʘ ʜʝʪʝʢʪʠʨʦʚʘʥʘ ʚ ʦʙʨʘʟʮʘʭ ɸʢʤʦʣʘ 2,  

ʐʦʨʪʘʥʜʠʥʩʢʘʷ 95 ʫʣ, ʂʘʨʘʙʘʣʳʢʩʢʘʷ 90, 135 ʉʇ2-19, 189 ʉʇ2-19, 316 ʉʇ2-19, 435 ʉʇ2-

19 (ʨʠʩʫʥʦʢ 4). ɼʘʥʥʳʡ ʘʣʣʝʣʴʥʳʡ ʚʘʨʠʘʥʪ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʩ ʜʨʫʛʠʤʠ ʜʘʝʪ ʟʥʘʯʠʪʝʣʴʥʫʶ 

ʧʨʠʙʘʚʢʫ ʢ ʩʦʜʝʨʞʘʥʠʶ ʙʝʣʢʘ ʧʰʝʥʠʮʳ, ʛʣʶʪʝʥʘ (ʪʘʙʣʠʮʘ 1) [11]. 

 
ʄ ï ʤʘʨʢʝʨ  DNA Ladder 1kb, 1 ʦʙʨʘʟʝʮ ï ɸʩʪʘʥʘ, 2 ʦʙʨʘʟʝʮ ï ɸʢʤʦʣʘ 2, 3 ʦʙʨʘʟʝʮ ï ʐʦʨʪʘʥʜʠʥ-

ʩʢʘʷ 95 ʫʣ, 4 ʦʙʨʘʟʝʮ ï ʂʘʨʘʙʘʣʳʢʩʢʘʷ 90, 5 ʦʙʨʘʟʝʮ ï ɸʣʪʘʡʩʢʘʷ ʞʥʠʮʘ, 6 ʦʙʨʘʟʝʮ ï 73-07, 7 

ʦʙʨʘʟʝʮ ï 134 ʉʇ2-19, 8 ʦʙʨʘʟʝʮ ï 135 ʉʇ2-19, 9 ʦʙʨʘʟʝʮ ï 189 ʉʇ2-19, 10 ʦʙʨʘʟʝʮ ï 316 ʉʇ2-19, 

11 ʦʙʨʘʟʝʮ ï 435 ʉʇ2-19, 12 ʦʙʨʘʟʝʮ ï 450 ʉʇ2-19, 13 ʦʙʨʘʟʝʮ ï 453 ʉʇ2-19, 14 ʦʙʨʘʟʝʮ ï 384/06-1 

 

ʈʠʩʫʥʦʢ 4 - ʈʝʟʫʣʴʪʘʪ ʵʣʝʢʪʨʦʬʦʨʝʟʘ ʧʦʩʣʝ ʇʎʈ ʥʘ ʛʝʥ GluBx7 

 

ʇʦ ʜʘʥʥʳʤ ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʧʦʣʠʤʝʨʘʟʥʦʡ ʮʝʧʥʦʡ ʨʝʘʢʮʠʠ ʙʳʣʠ ʠʜʝʥʪʠʬʠʮʠʨʦ-

ʚʘʥʳ ʛʝʥʳ, ʦʪʚʝʯʘʶʱʠʝ ʟʘ ʢʘʯʝʩʪʚʦ ʙʝʣʢʦʚ ʧʰʝʥʠʮʳ ʚ ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʨʘʟʮʘʭ (ʪʘʙʣʠʮʘ 4) 

 
ʊʘʙʣʠʮʘ 4 ï ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʛʘʧʣʦʪʠʧʦʚ ʣʦʢʫʩʦʚ Glu-A1, Glu-B1, Glu-D1 

 

 ̄ ʆʙʨʘʟʮʳ 

ʃʦʢʫʩ 

Glu-A1 Glu-B1 Glu-D1 

ɸʣʣʝʣʠ 

1 2 x7 x 2 x 5 y 10 y 12 

1 2 3 4 5 6 7 8 9 

1 ɸʩʪʘʥʘ + - - - + + - 

2 ɸʢʤʦʣʘ 2 + - + + - - + 

3 ʐʦʨʪʘʥʜʠʥʩʢʘʷ 95 ʫʣ - + + - + - + 

4 ʂʘʨʘʙʘʣʳʢʩʢʘʷ 90 + - + - + + - 
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1 2 3 4 5 6 7 8 9 

5 ɸʣʪʘʡʩʢʘʷ ʞʥʠʮʘ - + - + - + - 

6 73-07 + - - - + + - 

7 134 ʉʇ2-19 - + - - + + - 

8 135 ʉʇ2-19 + - + - + + - 

9 189 ʉʇ2-19 + - + - + + - 

10 316 ʉʇ2-19 - + + - + + - 

11 435 ʉʇ2-19 + - + - + + - 

12 450 ʉʇ2-19 + - - + - + - 

13 453 ʉʇ2-19 + - - - + - + 

14 384/06-1 + - - - + + - 

 

ɺ ʜʘʥʥʦʡ ʪʘʙʣʠʮʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʠʥʬʦʨʤʘʮʠʷ ʦ ʥʘʣʠʯʠʠ ʘʣʣʝʣʝʡ ʛʝʥʦʚ Glu-A1, Glu-

B1, Glu-D1 ʚʦ ʚʩʝʭ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʦʙʨʘʟʮʘʭ, ʢʦʤʧʣʝʢʩʦʤ ʧʦʣʝʟʥʳʭ ʘʣʣʝʣʴʥʳʭ ʚʘʨʠʘʥʪʦʚ 

ʦʙʣʘʜʘʶʪ ʪʘʢʠʝ ʦʙʨʘʟʮʳ ʢʘʢ: ʩʦʨʪ ʂʘʨʘʙʘʣʳʢʩʢʘʷ 90 (ʊʆʆ çʂʘʨʘʙʘʣʳʢʩʢʘʷ ʉʍʆʉè) ʠ 

ʩʝʣʝʢʮʠʦʥʥʳʝ ʣʠʥʠʠ 435 ʉʇ2-19, 384/06-1 (ʊʆʆ çʉʝʚʝʨʦ-ʂʘʟʘʭʩʪʘʥʩʢʘʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪ-

ʚʝʥʥʘʷ ʦʧʳʪʥʘʷ ʩʪʘʥʮʠʷè). 

ʆʙʩʫʞʜʝʥʠʝ. ɺ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʚʦʜʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʥʘʣʠʯʠʠ ʘʣʣʝʣʴʥʳʭ 

ʚʘʨʠʘʥʪʦʚ ʛʝʥʦʚ Glu-A1, Glu-B1, Glu-D1, ʢʦʪʦʨʳʝ ʦʢʘʟʳʚʘʶʪ ʢʘʢ ʧʦʣʦʞʠʪʝʣʴʥʦʝ, ʪʘʢ ʠ 

ʥʝʛʘʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ ʚ ʟʝʨʥʘʭ ʧʰʝʥʠʮʳ. ʀʩʭʦʜʷ ʠʟ ʨʝʟʫʣʴʪʘʪʘ ʦ 

ʥʘʣʠʯʠʠ ʪʝʭ ʠʣʠ ʠʥʳʭ ʚʘʨʠʘʥʪʦʚ ʛʝʥʘ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʢʘʯʝʩʪʚʝ ʟʝʨʝʥ ʠ 

ʩʦʜʝʨʞʘʥʠʷ ʚ ʥʠʭ ʙʝʣʢʘ, ʦʩʥʦʚʳʚʘʷʩʴ ʥʘ ʜʘʥʥʳʭ, ʧʨʠʚʝʜʝʥʥʳʭ ʚ ʪʘʙʣʠʮʝ 1. 

ʇʠʪʘʪʝʣʴʥʘʷ ʠ ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʮʝʥʥʦʩʪʴ ʧʰʝʥʠʮʳ ʟʘʚʠʩʠʪ ʦʪ ʩʦʜʝʨʞʘʥʠʷ ʟʘʧʘʩʥʳʭ 

ʙʝʣʢʦʚ ʚ ʟʝʨʥʝ T. aestivum ʠʣʠ T. durum, ʘ ʪʘʢʞʝ ʦʪ ʫʩʣʦʚʠʡ ʝʸ ʚʳʨʘʱʠʚʘʥʠʷ, ʪʘʢʠʭ ʢʘʢ 

ʢʣʠʤʘʪ, ʦʨʦʰʝʥʠʝ ʠ ʧʦʯʚʘ [12]. ʇʦʣʫʯʝʥʠʝ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʭ ʣʠʥʠʡ ʷʚʣʷʝʪʩʷ 

ʪʨʫʜʦʝʤʢʠʤ ʠ ʟʘʪʨʘʪʥʳʤ ʧʨʦʮʝʩʩʦʤ ʠʟ-ʟʘ ʥʠʟʢʦʡ ʥʘʩʣʝʜʫʝʤʦʩʪʠ ʠ ʩʣʦʞʥʦʡ ʙʠʦʣʦʛʠʠ. 

ʇʦʠʩʢ ʛʝʥʦʪʠʧʦʚ ʩ ʚʳʩʦʢʠʤ ʢʘʯʝʩʪʚʦʤ ʟʝʨʥʘ ʫʧʨʦʱʘʝʪʩʷ ʙʣʘʛʦʜʘʨʷ ʩʦʯʝʪʘʥʠʶ ʤʝʪʦʜʦʚ 

ʤʦʣʝʢʫʣʷʨʥʦʡ ʙʠʦʣʦʛʠʠ ʠ ʪʨʘʜʠʮʠʦʥʥʦʡ ʩʝʣʝʢʮʠʠ, ʛʜʝ ʤʘʨʢʝʨʘʤʠ ʩʣʫʞʘʪ ʦʪʜʝʣʴʥʳʝ 

ʢʦʤʧʦʥʝʥʪʳ ʟʘʧʘʩʥʳʭ ʙʝʣʢʦʚ, ʠʤʝʶʱʠʝ ʯʝʪʢʫʶ ʛʝʥʝʪʠʯʝʩʢʫʶ ʜʝʪʝʨʤʠʥʘʮʠʶ ʠ 

ʥʝʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʬʝʥʦʪʠʧʠʯʝʩʢʦʛʦ ʧʨʦʷʚʣʝʥʠʷ [13]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʘʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ, ʥʘʧʨʘʚʣʝʥʥʦʝ ʥʘ ʠʟʫʯʝʥʠʝ ʣʦʢʫʩʦʚ ʠ 

ʤʦʣʝʢʫʣʷʨʥʳʭ ʤʘʨʢʝʨʦʚ HMW-GS ʚ ʟʝʨʥʝ, ʤʦʞʝʪ ʩʧʦʩʦʙʩʪʦʚʘʪʴ ʙʦʣʝʝ ʣʫʯʰʝʡ 

ʠʟʫʯʝʥʥʦʩʪʠ ʜʘʥʥʦʡ ʪʝʤʘʪʠʢʠ, ʪʘʢ ʢʘʢ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʜʦʙʥʦʛʦ ʨʦʜʘ ʦʭʚʘʪʳʚʘʶʪ ʩʪʨʘʥʳ 

ʧʦ ʚʩʝʤʫ ʤʠʨʫ, ʛʜʝ ʧʰʝʥʠʮʘ ʠʛʨʘʝʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ 

[14]. ʕʪʦ ʧʦʟʚʦʣʠʪ ʦʮʝʥʠʪʴ ʠʭ ʨʦʣʴ ʠ ʚʣʠʷʥʠʝ ʥʘ ʧʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ ʟʝʨʥʘ, ʘ ʪʘʢʞʝ 

ʦʙʦʛʘʪʠʪʴ ʘʣʣʝʣʴʥʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʧʨʠ ʩʦʟʜʘʥʠʠ ʥʦʚʳʭ ʩʦʨʪʦʚ [15].  

ɿʘʢʣʶʯʝʥʠʝ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʚʟʘʠʤʦʩʚʷʟʠ 

ʧʨʠʩʫʪʩʪʚʠʷ ʛʝʥʦʚ, ʧʦʚʳʰʘʶʱʠʭ ʢʘʯʝʩʪʚʦ ʧʰʝʥʠʮʳ ʚ ʦʙʨʘʟʮʘʭ ʠ ʧʨʦʮʝʥʪʝ ʩʦʜʝʨʞʘʥʠʷ ʚ 

ʜʘʥʥʳʭ ʦʙʨʘʟʮʘʭ ʧʦʣʝʟʥʳʭ ʚʝʱʝʩʪʚ. ʊʘʢ, ʚ ʩʦʨʪʝ ʂʘʨʘʙʘʣʳʢʩʢʘʷ 90 (ʊʆʆ çʂʘʨʘʙʘʣʳʢʩʢʘʷ 

ʉʍʆʉè) ʠ ʣʠʥʠʷʭ 435 ʉʇ2-19, 384/06-1 (ʊʆʆ çʉʝʚʝʨʦ-ʂʘʟʘʭʩʪʘʥʩʢʘʷ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʘʷ ʦʧʳʪʥʘʷ ʩʪʘʥʮʠʷè). ʙʳʣʠ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʳ ʣʫʯʰʠʝ ʢʦʤʙʠʥʘʮʠʠ 

ʘʣʣʝʣʴʥʳʭ ʚʘʨʠʘʥʪʦʚ GluD1 ç5+10è, GluA1 1 ʠ GluBx7, ʫʯʘʩʪʢʠ ʛʝʥʦʚ ʢʦʪʦʨʳʭ 

ʙʣʘʛʦʧʨʠʷʪʥʦ ʚʣʠʷʶʪ ʥʘ ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʧʰʝʥʠʮʳ. ɼʘʥʥʳʝ ʦʙʨʘʟʮʳ ʤʦʛʫʪ ʙʳʪʴ 

ʨʝʢʦʤʝʥʜʦʚʘʥʳ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʩʝʣʝʢʮʠʦʥʥʳʭ ʧʨʦʛʨʘʤʤʘʭ ʧʨʠ ʩʦʟʜʘʥʠʠ 

ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʭ ʩʦʨʪʦʚ ʷʨʦʚʦʡ ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ. 

ʌʠʥʘʥʩʠʨʦʚʘʥʠʝ. ɼʘʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʝʜʝʥʦ ʚ ʨʘʤʢʘʭ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ 

ʧʨʦʛʨʘʤʤʳ ʇʎʌ ʥʘ 2024-2026 ʛʛ. (ʄʉʍ ʈʂ) ʀʈʅ: BR24892821 çʉʝʣʝʢʮʠʷ ʠ ʧʝʨʚʠʯʥʦʝ 

ʩʝʤʝʥʦʚʦʜʩʪʚʦ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʧʦʪʝʥʮʠʘʣʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, ʢʘʯʝʩʪʚʘ ʠ 

ʩʪʨʝʩʩʦʫʩʪʦʡʯʠʚʦʩʪʠ ʚ ʨʘʟʣʠʯʥʳʭ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʟʦʥʘʭ ʂʘʟʘʭʩʪʘʥʘè.  
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ʩʘʧʘʩʳʥʘ ᴅʩʝʨ ʝʪʝʪʽʥ ʞʘʟʜʳץ ʞײʤʩʘץ ʙʠʜʘʡʜʳ14 ש ʩʦʨʪʪʘʨʳ ʤʝʥ ʩʳʟʳץʪʘʨʳʥʜʘ ʤʦʣʝʢʫʣʘʣʳץ 

ʪʘשʙʘʣʘʫ (ʇʊʈ) ᴅʜʽʩʪʝʨʽʥʽש ʢᴇʤʝʛʽʤʝʥ Glu-A1 1, 2; Glu-B1 7,; Glu-D1 5, 10, 2, 12 ʛʝʥʜʝʨʽʥʽש 

ʘʣʣʝʣʴʜʽ ʢʦʤʙʠʥʘʮʠʷʣʘʨʳʥ ʩᴅʡʢʝʩʪʝʥʜʽʨʫ ʥᴅʪʠʞʝʣʝʨʽ ײʩʳʥʳʣסʘʥ. ɻʣʶʪʝʥ ʘץʫʳʟʜʘʨʳ 

ʛʣʠʘʜʠʥʜʝʨʛʝ, ʩʦʥʜʘʡ-ʘץ ʞʦסʘʨʳ ʤʦʣʝʢʫʣʘʣʳ (HMW-GS) ʞᴅʥʝ ʪᴇʤʝʥ ʤʦʣʝʢʫʣʘʣʳ (LMW-GS) 

ʛʣʶʪʝʥʠʥʜʝʨʛʝ ʙᴇʣʽʥʝʜʽ. תʣʛʽʣʝʨʜʝ ʙʝʨʽʣʛʝʥ ʘץʫʳʟʜʘʨʜʳש ʩʠʥʪʝʟʽʥʝ ʞʘʫʘʧ ʙʝʨʝʪʽʥ ʛʝʥʜʝʨʜʽש 

ʙʝʣʛʽʣʽ ʙʽʨ ʘʣʣʝʣʴʜʝʨʽʥʽש ʙʦʣʫʳ ץʘʤʳʨʜʳש ʢʦʥʩʠʩʪʝʥʮʠʷʩʳ ʤʝʥ ʙʝʨʽʢʪʽʛʽ ʩʠʷץʪʳ ʧʽʩʽʨʫ 

 ʘʨʳ ʞᴅʥʝ ʪᴇʤʝʥ ʤʦʣʝʢʫʣʘʣʳסʛʝʡʽʥʝ ᴅʩʝʨ ʝʪʝʜʽ. Glu-1 ʞᴅʥʝ Glu-3 ʣʦʢʫʩʪʘʨʳ ʞʦשʜʝ שʘʩʠʝʪʪʝʨʽʥʽץ

ʛʣʶʪʝʥʠʥʜʝʨʜʽש ʙʠʦʩʠʥʪʝʟʽʥʜʝ ʰʝʰʫʰʽ ʨᴇʣ ʘʪץʘʨʘʜʳ. HMW ʛʣʶʪʝʥʠʥʜʝʨʽ ʙʘʨʣʳץ A, B ʞᴅʥʝ D 

ʛʝʥʦʤʜʘʨʳ װʰʽʥ 1-ʪʦʧʪʘסʳ ʛʦʤʦʣʦʛʪʳ ʭʨʦʤʦʩʦʤʘʣʘʨʜʳײ שʟʳʥ ץʦʣʳʥʜʘ ʦʨʥʘʣʘʩץʘʥ Glu-1 ʜʝʧ 

ʙʝʣʛʽʣʝʥʛʝʥ ʢװʨʜʝʣʽ ʣʦʢʫʩʪʘʨʤʝʥ ʢʦʜʪʘʣסʘʥ.  

ɾײʤʳʩ ɸʩʪʘʥʘ, ɸץʤʦʣʘ 2, ʐʦʨʪʘʥʜʳ 95 ʞʘץʩʘʨʪʳʣסʘʥ ("ʘʩʪʳץ ʰʘʨʫʘʰʳʣʳסʳʥʳש 

 ʣʛʽʩʽʤʝʥװ 14 שʳ ʙʠʜʘʡʜʳסʩʝʣʝʢʮʠʷʜʘ ץʩʪʘʥʜʳץʘʟʘץ ʪʳץʳ" ɾʐʉ) ʩʠʷסʳʣʳʤʠ-ᴇʥʜʽʨʽʩʪʽʢ ʦʨʪʘʣʳס

ʞװʨʛʽʟʽʣʜʽ. ɸ. ʠ. ɹʘʨʘʝʚʘ), פʘʨʘʙʘʣʳ90 ץ ("פʘʨʘʙʘʣʳץ ɸʐʊᴆ" ɾʐʉ), ɸʣʪʘʡ ʦʨʘסʳ ("ʬʝʜʝʨʘʣʜʳץ 

ɸʣʪʘʡ ʘʛʨʦʙʠʦʪʝʭʥʦʣʦʛʠʷ סʳʣʳʤʠ ʦʨʪʘʣʳסʳ" ʌʄɹʅʋ), 73-07, 134 ʉʇ2-19, 135 ʉʇ2-19, 189 ʉʇ2-

19, 316 ʉʇ2-19, 435 ʉʇ2-19, 450 ʉʇ2-19, ɸץʫʳʟ ײץʨʘʤʳʥ ʘʨʪʪʳʨʫסʘ ʥʝʤʝʩʝ ʪᴇʤʝʥʜʝʪʫʛʝ ʞʘʫʘʧʪʳ 

453 ʉʇ2-19, 384/06-1 ("ʉʦʣʪװʩʪʽʢ פʘʟʘץʩʪʘʥ ʘʫʳʣʰʘʨʫʘʰʳʣʳץ ʪᴅʞʽʨʠʙʝ ʩʪʘʥʮʠʷʩʳ" ɾʐʉ). 

ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ ʙʦʡʳʥʰʘ ʞʘʟʜʳץ ʞײʤʩʘץ ʙʠʜʘʡʜʳש ʞʦסʘʨʳ ʩʘʧʘʣʳ ʩʦʨʪʪʘʨʳʥ ʞʘʩʘʫ ʢʝʟʽʥʜʝ 

ʩʝʣʝʢʮʠʷʣʳץ ʙʘסʜʘʨʣʘʤʘʣʘʨʜʘ ʦʜʘʥ ᴅʨʽ ʧʘʡʜʘʣʘʥʫ װʰʽʥ ײʩʳʥʳʣʫʳ ʤװʤʢʽʥ פʘʨʘʙʘʣʳ90 ץ ʩʦʨʪʳ 

ʞᴅʥʝ 435 SP2-19, 384/06-1 ʞʝʣʽʣʝʨʽ ʩʠʷץʪʳ ʩʘʧʘʣʳ ʛʝʥʜʝʨʜʽש ʝש ʞʘץʩʳ ʢʦʤʙʠʥʘʮʠʷʩʳ ʙʘʨ 

ʜʦʥʦʨʣʘʨʜʳװ שʣʛʽʣʝʨʽ ʘʥʳץʪʘʣʜʳ. 

ʊʽʨʝʢ ʩᴇʟʜʝʨ: ʛʣʶʪʝʥʠʥʜʝʨ, ʙʠʜʘʡ ʘץʫʳʟʜʘʨʳ, ʛʣʶʪʝʥ, ʵʣʝʢʪʨʦʬʦʨʝʟ, ʙʠʜʘʡ, ʤʦʣʝʢʫʣʘʣʳץ 

ʤʘʨʢʝʨʣʝʨ. 
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Abstract. The work presents the results of the identification of allele combinations of the Glu-A1 

1, 2; Glu-B1 7; Glu-D1 5, 10, 2, 12 genes using molecular marker methods (PCR) in 14 spring soft wheat 

varieties and lines, which influence the protein composition of the samples and, accordingly, grain 

quality. Gluten proteins are divided into gliadins, as well as high-molecular-weight (HMW-GS) and low-

molecular-weight (LMW-GS) glutenins. The presence of certain alleles of genes responsible for the 

synthesis of these proteins affects the level of baking quality, such as dough consistency and strength. The 

Glu-1 and Glu-3 loci play a key role in the biosynthesis of high- and low-molecular-weight glutenins. 

HMW-glutenins are encoded by complex loci, referred to as Glu-1, located on the long arm of 

homologous chromosomes of group 1 for all A, B, and D genomes. 

The study was conducted on 14 wheat samples of Kazakhstani breeding, including Astana, 

Akmola 2, Shortandinskaya 95 improved (TOO "Scientific Production Center of Grain Farming named 

after A.I. Baraev"), Karabalyk 90 (TOO "Karabalyk SChOS"), Altai Zhnytsya (FGBNU "Federal Altai 

Scientific Center of Agrobiotechnology"), 73-07, 134 SP2-19, 135 SP2-19, 189 SP2-19, 316 SP2-19, 435 

SP2-19, 450 SP2-19, 453 SP2-19, 384/06-1 (TOO "North Kazakhstan Agricultural Experimental 

Station"), which are responsible for increasing or decreasing protein composition. Based on the results of 

the study, donor samples with the best gene combinations for quality, such as the Karabalyk 90 variety 

and lines 435 SP2-19, 384/06-1, were identified and can be recommended for further use in breeding 

programs for creating high-quality spring soft wheat varieties. 

Keywords: spring soft wheat, glutenins, gluten, quality, molecular markers. 



45 

 

 

ʍנʊɸʈ: 68.35.33                                                                https://doi.org/10.52081/bkaku.2024.v71.i4.188 

 

ʊתʈʂɯʉʊɸʅ ʆɹʃʓʉʓ ɾɸנɼɸʁʓʅɼɸ ʂᴆʇɾʓʃɼʓפ ᴆʉɯʄɼɯʂ ʈɽʊɯʅɼɽ 

STEVIA REBAUDIANA BERTONI ɹʀʆʕʂʆʃʆɻʀʗʃʓפ ʉʀʇɸʊʊɸʄɸʃɸʈʓʅ 

ɿɽʈʊʊɽʋ 

 
ʐʘʧʘʣʦʚ ʐ.פ.

1
, PhD, ʘʩʩʦʮʠʨʦʚʘʥʥʳʡ ʧʨʦʬʝʩʩʦʨ 

shermahan_1984@mail.ru, https://orcid.org/0000-0002-3015-5965  

ɸʟʠʤʦʚ ɸ.ʄ.
1
, PhD, ʘʩʩʦʮʠʨʦʚʘʥʥʳʡ ʧʨʦʬʝʩʩʦʨ 

azimov-78@mail.ru, https://orcid.org/0000-0002-1316-5854  

ɽʩʝʥʙʝʢ ɸ.ʉ.
1
, ʤʘʛʠʩʪʨ 

asil83@list.ru, https://orcid.org/0000-0002-8280-6352 

ɸʰʠʨʙʘʝʚ ɾ.C.
1
. 

jandos-85.07@mail.ru, https://orcid.org/0000-0003-0125-1744 

 
1
ʄ.Ϸʫʝʟʦʚ ʘʪʳʥʜʘϤʳ ʆϬʪϮʩʪʽʢ ϧʘʟʘϨʩʪʘʥ ʫʥʠʚʝʨʩʠʪʝʪʽ, ʐʳʤʢʝʥʪ Ϩ., ϧʘʟʘϨʩʪʘʥ 

 

ɸʥʜʘʪʧʘ. ʊװʨʢʽʩʪʘʥ ʦʙʣʳʩʳ ʞʘסʜʘʡʳʥʜʘ ʘʣסʘʰ ʨʝʪ Stevia rebaudiana ʪʨʦʧʠʢʘʣʳץ 

ᴇʩʽʤʜʽʛʽʥʽש ʦʥʪʦʛʝʥʝʟʽʥʽש ʙʠʦʵʢʦʣʦʛʠʷʣʳץ ʩʠʧʘʪʪʘʤʘʣʘʨʳ ʟʝʨʪʪʝʣʜʽ. ʊץײʳʤʥʘʥ ᴇʩʽʨʽʣʛʝʥ 

ᴇʩʽʤʜʽʢʪʝʨʜʽש ᴇʩʫ ʞᴅʥʝ ʜʘʤʫ, ʙװʨʰʽʢʪʝʥʫ, ʛװʣʜʝʥʫ ʞᴅʥʝ ʞʝʤʽʩ ʙʝʨʫ ʤʝʨʟʽʤʜʝʨʽ ʟʝʨʪʪʝʣʜʽ. ʊᴅʫʣʽʢʪʽʢ 

ʞᴅʥʝ ʤʘʫʩʳʤʜʳץ ʛװʣʜʝʥʫ ʜʠʥʘʤʠʢʘʩʳʥʳש ʟʘשʜʳʣʳץʪʘʨʳ ʘʥʳץʪʘʣʜʳ, ʩʦʥʳʤʝʥ ץʘʪʘʨ ʠʥʪʨʦʜʫʢʮʠʷ 

ʞʘסʜʘʡʳʥʜʘ ʛװʣʜʝʨ ʪץײʳʤʥʳש ʪײʨʘץʪʳ ʪװʟʽʣʫʽʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʝ ʦʪʳʨʳʧ, ʪʦʟʘשʜʘʥʫʜʳש 

ʧʨʦʪʝʨʘʥʜʨʠʷʣʳץ ʞᴅʥʝ ʢʩʝʥʦʛʘʤʜʳץ ʪװʨʽʥʝ ץʘʙʽʣʝʪʪʽʣʽʛʽʥ ʩʘץʪʘʡʪʳʥʳ ʨʘʩʪʘʣʜʳ. ɾʘʧʳʨʘץʪʘʨʜʘסʳ 

ʩʪʝʚʠʦʟʠʜʪʽש ᴇʩʽʤʜʽʢ ʢʝʟʝשʽʥʝ ʞᴅʥʝ ᴇʩʽʤʜʽʢ ʞʘʩʳʥʘ ʪᴅʫʝʣʜʽʣʽʛʽ ʙʝʣʛʽʣʽ ʙʦʣʜʳ. ɸʰʳץ ʞʝʨʛʝ 

ʦʪʳʨסʳʟʫ ʢʝʟʽʥʜʝ 80-100 ʛ/ʤ
2
 ʥʦʨʤʘʩʳʥ ʩʘץʪʘʡ ʦʪʳʨʳʧ, 5 ʛ/ʣ ʢʦʥʮʝʥʪʨʘʮʠʷʩʳ "ɹʠʦʛʫʤʫʩ" ʢʝʰʝʥʜʽ 

ʦʨʛʘʥʦʤʠʥʝʨʘʣʜʳ ʪʳשʘʡʪץʳʰʧʝʥ ᴇʩʽʤʜʽʢʪʽ ץʦʨʝʢʪʝʥʜʽʨʫ ʝʩʝʙʽʥʝʥ ʩʪʝʚʠʷʥʳש ᴇʥʽʤʜʽʣʽʛʽ 20-30% - 

 ʘ ʜʝʡʽʥס - ʳʥʳʥ 20%סʳʣʳ ʩʫ ʰʳץʦʣʜʘʥʫ ʘʨץ ʝʡʪʽʣʛʝʥ ʚʝʨʤʠʢʫʣʠʪʪʽשʘ ʘʨʪʪʳ; ʞʘʙʳʥʜʘʫ ʢʝʟʽʥʜʝ ʢʝס

ʘʟʘʡʪʫסʘ ץʦʣ ʞʝʪʢʽʟʽʣʜʽ. ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ פʘʟʘץʩʪʘʥʥʳש ʦשʪװʩʪʽʢ ʘʫʜʘʥʜʘʨʳʥʜʘ Stevia 

rebaudiana ᴇʩʽʨʫ ʪᴅʞʽʨʠʙʝʩʽʥʝ, ʩʦʥʜʘʡ-ʘץ ʜᴅʩʪװʨʣʽ ʝʤʝʩ ᴇʩʽʤʜʽʢʪʝʨʜʽש ʛװʣʜʝʥʫ ʙʠʦʣʦʛʠʷʩʳ ʤʝʥ 

ʪץײʳʤ ᴇʥʽʤʜʽʣʽʛʽ ʙʦʡʳʥʰʘ ʘʨʥʘʡʳ ʢʫʨʩʪʘʨ ʰʝשʙʝʨʽʥʜʝ ʞʦסʘʨʳ ʦץʫ ʦʨʳʥʜʘʨʳʥʜʘ ʙʠʦʣʦʛ-ʵʢʦʣʦʛ 

ʤʘʤʘʥʜʘʨʜʳ ʜʘʷʨʣʘʫ ʧʨʦʮʝʩʽʥʜʝ ʧʘʡʜʘʣʘʥʫסʘ, ʩʦʥʳʤʝʥ ץʘʪʘʨ Stevia rebaudianaʥʳ ʊװʨʢʽʩʪʘʥ 

ʦʙʣʳʩʳ ʞʘסʜʘʡʳʥʜʘ ʧʝʨʩʧʝʢʪʠʚʘʣʳ ʢᴇʧʞʳʣʜʳץ ᴇʩʽʤʜʽʢ ʨʝʪʽʥʜʝ ʙʘסʘʣʘʫסʘ ʞᴅʥʝ ʪץײʳʤʥʘʥ ʢᴇʙʝʡʪʫ 

ʙʦʡʳʥʰʘ ײʩʳʥʳʩʪʘʨ ʞʘʩʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʜʽ. 

ʊʽʨʝʢ ʩᴇʟʜʝʨ: Stevia Rebaudiana, in vitro, ʜᴅʨʽʣʽʢ ᴇʩʽʤʜʽʢʪʝʨ, ʩʪʝʚʠʦʟʠʜ, ʤᴅʜʝʥʠ ʬʣʦʨʘ 

 

ʂʽʨʽʩʧʝ. Stevia rebaudiana Bertoni ï Asteraceae ʪץײʳʤʜʘʩʳʥʘ ʞʘʪʘʪʳʥ ʢᴇʧʞʳʣʜʳץ 

ʰᴇʧʪʝʩʽʥ ᴇʩʽʤʜʽʢ [1]. ɹײʣ ᴇʩʽʤʜʽʢʪʽש ʦʪʘʥʳ ʇʘʨʘʛʚʘʡ ʙʦʣʳʧ ʩʘʥʘʣʘʜʳ ʞᴅʥʝ ʞʝʨʛʽʣʽʢʪʽ 

ʪײʨסʳʥʜʘʨ ʦʥʳ 1500 ʞʳʣʜʘʥ ʘʩʪʘʤ ʫʘץʳʪ ʙʦʡʳ ץʦʣʜʘʥʳʧ ʢʝʣʝʜʽ. ʆשʪװʩʪʽʢ ɸʤʝʨʠʢʘʥʳש 

ʪʨʦʧʠʢʘʣʳץ ʘʡʤʘסʳʥʘ ʙʝʡʽʤʜʝʣʛʝʥ ʙײʣ ᴇʩʽʤʜʽʢʪʽש ʞʘʧʳʨʘץʪʘʨʳʥʜʘ 6-7% ʩʪʝʚʠʦʟʠʜ ʙʘʨ. 

ʂװʜʝʣʽʢʪʽ ʪײʪʳʥʳʣʘʪʳʥ ץʘʥʪץʘ ץʘʨʘסʘʥʜʘ 200-300 ʝʩʝ ʪᴅʪʪʽ ʙʦʣʩʘ ʜʘ, ʦʥʳש ʢʘʣʦʨʠʷʩʳ ʘʟ 

ʞᴅʥʝ ʵʥʝʨʛʠʷ ʢᴇʟʽ ʝʤʝʩ ʙʦʣʳʧ ʢʝʣʝʜʽ [2]. פʘʟʽʨʛʽ ʫʘץʳʪʪʘ 15-ʪʝʥ ʘʩʪʘʤ ʝʣ (ɸפʐ, 

 ʩʪʽʢ ʂʦʨʝʷ, ʂʘʥʘʜʘ, ʈʝʩʝʡ, ʋʢʨʘʠʥʘ ʞᴅʥʝװʪשʳʪʘʡ, ʆפ ,ʣʳʙʨʠʪʘʥʠʷ, ʌʨʘʥʮʠʷ, ɾʘʧʦʥʠʷױ

ʙʘʩץʘʣʘʨ) S. rebaudiana ʞᴅʥʝ ʦʥʳ ʢʦʥʜʠʪʝʨʣʽʢ ᴇʥʽʤʜʝʨ, ʪᴅʪʪʽ ʩʫʩʳʥʜʘʨ, ʜʠʝʪʘʣʳץ ʪʘסʘʤʜʘʨ, 

ʢʦʥʩʝʨʚʽʣʝʨ ʤʝʥ ʜᴅʨʽ-ʜᴅʨʤʝʢʪʝʨ ᴇʥʜʽʨʽʩʽʥʜʝ ʢʝשʽʥʝʥ ץʦʣʜʘʥʘʜʳ [3,4]. 

ᴆʩʽʤʜʽʢʪʽ ʘʣסʘʰ ʨʝʪ 1887 ʞʳʣʳ ʀʪʘʣʴʷʥʜʳץ ʥʘʪʫʨʘʣʠʩʪ ʅʦʝʟʠʩ ʉʘʥʪʠʦʛʦ ɹʝʨʪʦʥʠ 

ʩʠʧʘʪʪʘסʘʥ. 1899 ʞʳʣʳ ʙʦʪʘʥʠʢʘʣʳץ ʞʫʨʥʘʣʜʘ (ɸʩʫʥʩʴʦʥʜʘ) ʇʘʨʘʛʚʘʡʣʳץ ʭʠʤʠʢ ʙײʣ 

ᴇʩʽʤʜʽʢʪʽ Eupatorium rebaudianum Bertoni ʞʘשʘ ʪװʨʽ ʨʝʪʽʥʜʝ Rebaudi ʝʩʽʤʽʤʝʥ ʘʪʘʜʳ [5]. 

ʂʝʡʽʥʽʨʝʢ, 1905 ʞʳʣʳ ʦʣ Stevia ʪץײʳʤʜʘʩʳʥʘ ʪʘסʘʡʳʥʜʘʣʜʳ ʞᴅʥʝ Stevia rebaudiana Bertoni 

ʜʝʧ ʘʪʘʣʜʳ. S. rebaudiana ʇʘʨʘʛʚʘʡʜʳש ʪʘʫʣʳ ʘʡʤʘץʪʘʨʳʥʜʘ, 25-26Á ʦשʪװʩʪʽʢ ʝʥʜʽʢʪʝ Rio 

Monday ᴇʟʝʥʽ ʘסשʘʨʣʘʨʳʥʘ ʞʘץʳʥ ײץʤʜʳ ʪʦʧʳʨʘץʪʘʨʜʘ ʞʘʙʘʡʳ ᴇʩʝʜʽ. ɹײʣ ᴇʩʽʤʜʽʢʪʽש 

ʪʘʙʠסʠ ץʦʨʳ ʪʝשʽʟ ʜʝשʛʝʡʽʥʝʥ 300 ʤʝʪʨ ʙʠʽʢʪʽʢʪʝ ʜʝ ʢʝʟʜʝʩʝʜʽ. 

ʉʪʝʚʠʷ 300-ʛʝ ʞʫʳץ ʪװʨʜʽ ץʘʤʪʠʜʳ, ʦʣʘʨʜʳש ʪʝʢ S. rebaudiana-ʜʘ ʩʘʙʘץʪʘʨ ʤʝʥ 

ʞʘʧʳʨʘץʪʘʨʜʘ ʪᴅʪʪʽ ʟʘʪʪʘʨʜʳש ʝʜᴅʫʽʨ ʤᴇʣʰʝʨʽ ʙʘʨ [6,7,8,9]. Stevia cav. - ʙײʣ ʇʘʨʘʛʚʘʡ ʤʝʥ 
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ɹʨʘʟʠʣʠʷʜʘʥ ʰʳץץʘʥ ʢᴇʧʞʳʣʜʳץ ʰᴇʧʪʽ ʥʝʤʝʩʝ ʙײʪʘʣʳ ᴇʩʽʤʜʽʢ. 1930 ʞʳʣסʘ ʜʝʡʽʥ ʙײʣ 

ʟʘʫʳʪץʘ ʜʝʛʝʥ ץʳʟʳסʫʰʳʣʳץ ʘʟ ʙʦʣʜʳ. 1931 ʞʳʣʳ ʅ.ʀ. ɺʘʚʠʣʦʚ ʆשʪװʩʪʽʢ ɸʤʝʨʠʢʘʜʘסʳ 

ʦʩʳ ײץʥʜʳ ᴇʩʽʤʜʽʢʪʽש ʞʝʨʜʝʛʽ ʙᴇʣʽʛʽʥʽש ʪᴅʪʪʽʣʽʛʽ ʤʝʥ ʝʤʜʽʢ ץʘʩʠʝʪʪʝʨʽʥʝ ʥʘʟʘʨ ʘʫʜʘʨʜʳ. ʆʣ 

ʢʝʡʽʥʽʨʝʢ S. rebaudiana ʪץײʳʤʳʥ ɹװʢʽʣʨʝʩʝʡʣʽʢ ᴇʩʽʤʜʽʢ ʰʘʨʫʘʰʳʣʳסʳ ʠʥʩʪʠʪʫʪʳʥʘ ʞʽʙʝʨ-

ʜʽ, ʙʽʨʘץ ʪץײʳʤʜʘʨ ʠʥʩʪʠʪʫʪʪʳש ʵʢʩʧʝʨʠʤʝʥʪʪʽʢ ʫʯʘʩʢʝʩʽʥʜʝ ᴇʥʛʽʰʪʽʛʽʥ ʞʦסʘʣʪʪʳ [10,11]. 

1971 ʞʳʣʳ ץʳʪʘʡʣʳס ץʘʣʳʤ ʊʝʡ-ʌʫ-ʏʝʥ ʇʘʨʘʛʚʘʡסʘ סʳʣʳʤʠ ʵʢʩʧʝʜʠʮʠʷ ײʡʳʤʜʘʩʪʳʨʳʧ, 

S. rebaudiana ʪץײʳʤʳʥ ᴇʟ ʝʣʽʥʝ ᴅʢʝʣʜʽ. פʳʪʘʡʜʘ ʙײʣ ʝʥʛʽʟʽʣʛʝʥ ᴇʩʽʤʜʽʢ ץʳʟʳסʫʰʳʣʳץ 

ʪʫʜʳʨʜʳ ʞᴅʥʝ ʙʠʦʣʦʛʠʷ ʪײʨסʳʩʳʥʘʥ ʜʘ, ᴇʥʽʤ ᴇʥʜʽʨʽʩʽʥʜʝ ʜʝ ʪʝʟ ʥʘʟʘʨ ʘʫʜʘʨʘ ʙʘʩʪʘʜʳ. 

ɹʘʩץʘ ʘʡʤʘץʪʘʨʜʘ ʜʘ ᴇʩʽʤʜʽʢʪʽס שʳʣʳʤʠ ʘʩʧʝʢʪʽʣʝʨʽ ʪʫʨʘʣʳ ʟʝʨʪʪʝʫʣʝʨ ʙʘʩʪʘʣʜʳ. 

ɸʪʘʧ ʘʡʪץʘʥʜʘ, ɹʨʘʟʠʣʠʷ ʬʣʦʨʘʩʳʥʜʘ ʈʠʦ-ɻʨʘʥʜʝ-ʜʫ-ʉʫʣ, ʉʘʥʪʘ-ʂʘʪʘʨʠʥʘ, ʇʘʨʘʥʘ, ʉʘʥ-

ʇʘʫʣʫ, ʄʠʥʘʩ-ɾʝʨʘʡʩ, ʈʠʦ-ʜʝ-ɾʘʥʝʡʨʦ ʞᴅʥʝ ɻʚʠʘʥʘ ʩʠʷץʪʳ ʦשʪװʩʪʽʢ ʞᴅʥʝ ʦשʪװʩʪʽʢ-

ʰʳסʳʩ ʐʪʘʪʪʘʨʜʘ ᴇʩʝʪʽʥ 15 ʩʪʝʚʠʷ ʪװʨʽ ʘʥʳץʪʘʣʜʳ [12,13]. 

S. rebaudiana-ʥʳ ʠʥʪʨʦʜʫʮʠʷʣʘʫ ʢʝʡʙʽʨ ʘʫʜʘʥʜʘʨʜʘ ʝʥʛʽʟʫ ʛʝʥʝʨʘʪʠʚʪʽ ʬʘʟʘʜʘ 

ʙʘʡץʘʣʘʜʳ. ʄʳʩʘʣʳ, ʋʢʨʘʠʥʘʜʘ Stevia rebaudiana (Bert.) ɹʝʨʪʦʥʠ, ʘʪʘʧ ʘʡʪץʘʥʜʘ 

ᴇʩʽʤʜʽʢʪʝʨ ʤʝʥ ʢᴇʙʝʶ ʤʦʨʬʦʣʦʛʠʷʩʳʥʳש ʝʨʝʢʰʝʣʽʢʪʝʨʽ, ʢʦʤʧʦʥʝʥʪʪʽʢ ײץʨʘʤʳ ʞᴅʥʝ ᴇʩʽʨʫ 

ᴅʜʽʩʪʝʨʽ. ᴆʩʽʤʜʽʢʪʝʨ ײץʥʜʳ ʜᴅʨʽʣʽʢ ʞᴅʥʝ ʪʘסʘʤʜʳץ ץʘʩʠʝʪʪʝʨʽʤʝʥ ʞᴅʥʝ ʋʢʨʘʠʥʘʜʘסʳ 

ʧʝʨʩʧʝʢʪʠʚʘʣʳ ʠʥʪʨʦʜʫʢʮʠʷʣʘʨʳʤʝʥ ʩʠʧʘʪʪʘʣʘʜʳ. ʋʢʨʘʠʥʘ נױɸ ʅ.ʅ. ɻʨʠʰʢʦ ʘʪʳʥʜʘסʳ 

 ʜʘʡʳʥʜʘ ᴇʩʽʤʜʽʢʪʝʨʜʽסʨʳʣʜʳ. In vitro ʞʘײץ ʨʘʪʳʥ ʛʝʥʦʬʦʥʜײɹɹ 20-ʜʘʥ ʘʩʪʘʤ ʬʦʨʤʘʜʘʥ ʪױ

ʜʘץʳʣʜʘʨסʘ ʝʥʛʽʟʫ ʞᴅʥʝ ײʟʘץ ʫʘץʳʪ ʩʘץʪʘʫ װʰʽʥ, ʩʦʥʜʘʡ-ʘץ ʦʣʘʨʜʳ ʞʘʧʳʨʘץ 

ʵʢʩʧʣʘʥʪʪʘʨʳʥʘʥ ץʘʣʧʳʥʘ ʢʝʣʪʽʨʫ װʰʽʥ ʞʘסʜʘʡʣʘʨ ʞʘʩʘʣʳʥʜʘ ʞᴅʥʝ ץʦʨʝʢʪʽʢ ʦʨʪʘʣʘʨ 

ʪʘשʜʘʣʜʳ. ʉʪʝʚʠʷʥʳש ʬʠʪʦ ʰʠʢʽʟʘʪʳʥʜʘסʳ ʘʥʪʠʦʢʩʠʜʘʥʪʪʘʨʜʳש (ʬʣʘʚʦʥʦʠʜʪʘʨ ʤʝʥ 

ʘʩʢʦʨʙʠʥ ץʳʰץʳʣʳ) ʤᴇʣʰʝʨʽ ʘʥʳץʪʘʣʜʳ. S. rebaudiana ʞʘʧʳʨʘץʪʘʨʳʥʜʘ ʦʨʪʘʰʘ ʝʩʝʧʧʝʥ 

6-7 % (ʤװʣʜʝʤ ײץʨסʘץ ʤʘʩʩʘʜʘʥ) ʜʠʪʝʨʧʝʥ ʛʣʠʢʦʟʠʜʪʝʨʽ ʞʠʥʘʣʘʪʳʥʳ ʘʥʳץʪʘʣʜʳ. ɹײʣ ᴇʩʽʨʫ 

ʬʦʨʤʘʩʳ ʤʝʥ ʞʘסʜʘʡʳʥʘ ʙʘʡʣʘʥʳʩʪʳ ʜʠʥʘʤʠʢʘʣʳץ ʢᴇʨʩʝʪʢʽʰ. ʉʪʝʚʠʦʟʠʜʪʝʨʜʽש 

ʤʘʢʩʠʤʘʣʜʳ ʞʠʥʘץʪʘʣʫʳ ʙװʨʰʽʢʪʝʥʫ ʢʝʟʝשʽʥʜʝ ʘʰʳץ ʪʦʧʳʨʘץʪʘסʳ ᴇʩʽʤʜʽʢʪʝʨʜʝ 

ʙʘʡץʘʣʘʜʳ. S. rebaudiana ᴇʩʽʤʜʽʛʽ ᴇʩʽʨʫ ʬʦʨʤʘʩʳ ʤʝʥ ʞʘסʜʘʡʳʥʘ ץʘʨʘʤʘʩʪʘʥ (ʘʰʳץ ʞᴅʥʝ 

 .ʛʝʡʽʤʝʥ ʩʠʧʘʪʪʘʣʘʜʳשʪᴇʤʝʥ ʜʝ שʘ ʪᴇʟʽʤʜʽʣʽʢʪʽץץʰʳʣʳץʘסʨײץ (in vitro ,ץʘʥ ʪʦʧʳʨʘסʘʣסʦʨץ

ʊʦʧʳʨʘץ ʞʘסʜʘʡʳʥʜʘ ᴇʩʝʪʽʥ ᴇʩʽʤʜʽʢʪʝʨ in vitro ʞʘסʜʘʡʳʥʜʘ ᴇʩʝʪʽʥ ᴇʩʽʤʜʽʢʪʝʨʤʝʥ 

ʩʘʣʳʩʪʳʨסʘʥʜʘ ײץʨסʘץʰʳʣʳץץʘ ʪᴇʟʽʤʜʽʣʽʛʽ ʞʦסʘʨʳ [14]. 

ɺ.ʀ. ʉʪʝʬʘʥʶʢ ʠʥʪʨʦʜʫʢʮʠʷ ʞʘסʜʘʡʳʥʜʘ (ʋʢʨʘʠʥʘʜʘסʳ ʞʳʣʳʞʘʡʜʘ) ᴅʨʪװʨʣʽ 

ʵʢʩʧʝʨʠʤʝʥʪʪʝʨ ʞװʨʛʽʟʜʽ ʞᴅʥʝ S. rebaudiana ʪץײʳʤʳʥ ʩᴅʪʪʽ ʘʣʜʳ. ʆʣ ᴇʩʽʤʜʽʢʪʝʨʜʽ ʩʳʨʪץʳ 

 ʨʣʽװʙʝʣʛʽʣʝʨʽ ʙʦʡʳʥʰʘ ᴅʨʪ ץʞᴅʥʝ ʰʘʨʘʰʳʣʳ ץʘʨʘʡ ʤʦʨʬʦʣʦʛʠʷʣʳץ ʨʳʣʳʤʳʥʘײץ

ʬʦʨʤʘʣʘʨסʘ ʙᴇʣʜʽ: 

1. ʉʦʧʘץʰʘ (ʪץײʳʤ ʪᴅʨʽʟʜʽ) ʧʽʰʽʥ ï ᴇʩʽʤʜʽʢʪʽש ʩʘʙʘסʳ ʢᴇʙʽʥʝʩʝ ʦʨʪʘסשʳ ʙᴇʣʽʢʪʝʥ 

ʪᴇʤʝʥ ʦʨʥʘʣʘʩץʘʥ, װʥʝʤʽ ʞʦסʘʨʳ ʞᴅʥʝ ʪᴇʤʝʥ ʪʘʨʳʣʘʜʳ. 

2. ʐʘʨʪᴅʨʽʟʜʽ ʧʽʰʽʥ ï ʩʘʙʘץʪʳש ʰʘʨʪᴅʨʽʟʜʽ ʧʽʰʽʥʽ ʙʘʨ. 

3. ʂʝש ʧʽʰʽʥʜʽ ï ʩʘʙʘץʪʳש ʢʝשʝʡʪʽʣʛʝʥ ʙᴇʣʽʛʽ ʦʨʪʘסשʳ ʙᴇʣʽʛʽʥʜʝ ʦʨʥʘʣʘʩץʘʥ. 

4. ʂʝʨʽ ʢʦʥʫʩʪʳ ʥʝʤʝʩʝ ʧʠʨʘʤʠʜʘ ʧʽʰʽʥʜʽ ï ʩʘʙʘץʪʳש ʢʝשʝʡʪʽʣʛʝʥ ʙᴇʣʽʛʽ ʞʦסʘʨסʳ 

ʙᴇʣʽʛʽʥʜʝ ʦʨʥʘʣʘʩץʘʥ. 

5. ʂʝʨʽ ʪʨʘʧʝʮʠʷ ʧʽʰʽʥʜʽ ï ʩʘʙʘץʪʳש ʢʝשʝʡʪʽʣʛʝʥ ʙᴇʣʽʛʽ ʝש ʞʦסʘʨסʳ ʙᴇʣʽʛʽʥʜʝ 

ʦʨʥʘʣʘʩץʘʥ ʞᴅʥʝ ʪᴇʤʝʥ ץʘʨʘʡ ʪʘʨʳʣʘʜʳ. 

6. ʎʠʣʠʥʜʨʣʽʢ ʥʝʤʝʩʝ ײʟʘʨʪʳʣסʘʥ ʧʽʰʽʥʜʽ ï ʩʘʙʘץʪʳש ʞʦסʘʨסʳ ʞᴅʥʝ ʪᴇʤʝʥʛʽ 

ʙᴇʣʽʢʪʝʨʽʥʜʝʛʽ ʝʥʽ ʙʽʨʜʝʡ. 

7. ʇʠʨʘʤʠʜʘʣʳץ ʧʽʰʽʥʜʽ ï ʩʘʙʘץ ʪװʙʽʥʝ ץʘʨʘʡ ʢʝשʝʡʝʜʽ.  

ʉʦʥʳʤʝʥ ץʘʪʘʨ ʘʣʤײʨʪ ʪᴅʨʽʟʜʽ ʞᴅʥʝ ʢʦʥʫʩ ʪᴅʨʽʟʜʽ ײץʨʳʣʳʤʳ ʙʘʨ ʧʽʰʽʥʜʝʨ ʜʝ 

ʘʡʪʳʣʘʜʳ. ʋʢʨʘʠʥʘʥʳש ʢʣʠʤʘʪʳʥʜʘ ᴇʩʽʤʜʽʢʪʝʨʜʽש ʙʠʽʢʪʽʛʽ ʘʫʘ-ʨʘʡʳʥʘ ʞᴅʥʝ ʪʦʧʳʨʘץʪʳש 

ʳʣסʘʣʜʳʣʳסʳʥʘ ʙʘʡʣʘʥʳʩʪʳ 45 ʩʤ-ʜʝʥ 100 ʩʤ-ʛʝ ʜʝʡʽʥ ᴇʟʛʝʨʝʜʽ. ʉʘʙʘץ ʪʳסʳʟ ʪװʢʪʝʨʤʝʥ 

ʞʘʙʳʣסʘʥ ʞᴅʥʝ ʪװʟʫ ʥʝʤʝʩʝ ʢᴇʣʙʝʫ ʢװʡʜʝ ᴇʩʝ ʘʣʘʜʳ. ɹʽʨʽʥʰʽ ʚʝʛʝʪʘʮʠʷʣʳץ ʞʳʣʳ ʥʝʛʽʟʛʽ 

ʩʘʙʘץʪʘʥ ʙװʡʽʨʣʽʢ ץʘʰʫ ʧʘʡʜʘ ʙʦʣʘʜʳ, ʘʣ 2-3 ʞʳʣʜʘʥ ʢʝʡʽʥ ʪʘʤʳʨʜʘ ʩʘʙʘץʪʘʨ ʩʠʷץʪʳ 

ʢᴇʧʪʝʛʝʥ ʙװʨʰʽʢʪʝʨ ʧʘʡʜʘ ʙʦʣʘʜʳ. ɿʝʨʪʭʘʥʘʣʳץ ʞʘסʜʘʡʜʘ ʙʽʨ ᴇʩʽʤʜʽʢʪʝʛʽ ʞʘʧʳʨʘץʪʘʨʜʳש 
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ʩʘʥʳ 350-ʜʝʥ 1200-ʛʝ ʜʝʡʽʥ ᴇʟʛʝʨʫʽ ʤװʤʢʽʥ. ʉʘʙʘץʪʳש ʞʦסʘʨסʳ ʙᴇʣʽʛʽʥʜʝ ʢʽʰʢʝʥʪʘʡ 

ʞʘʧʳʨʘץʪʘʨ, ʘʣ ʪᴇʤʝʥʛʽ ʙᴇʣʽʛʽʥʜʝ װʣʢʝʥ ʞʘʧʳʨʘץʪʘʨ ʙʦʣʜʳ [11]. 

 ʳ 7-8 ʩʤ, ʝʥʽסʟʳʥʜʳײ שʪʘʨʳʥʳץʳʨʳʤʜʘ ʜʠʧʣʦʠʜʪʳ ʧʽʰʽʥʜʽ S. rebaudiana ʞʘʧʳʨʘפ

3-4 ʩʤ, ʪʝʪʨʘʧʣʦʠʜʪ ʧʽʰʽʥʜʽʥʽשʢʽ ï ʩᴅʡʢʝʩʽʥʰʝ 8,3 ʩʤ ʞᴅʥʝ 4,3 ʩʤ ײץʨʘʜʳ. ɾʘʧʳʨʘץʪʘʨʜʳש 

ʤʦʨʬʦʣʦʛʠʷʣʳץ ʬʦʨʤʘʣʘʨʳʥʳ8 ש ʪװʨʽ ʘʥʳץʪʘʣʜʳ: ʢʝש ʥʝʤʝʩʝ ʪʘʨ, ײʟʘʨʪʳʣסʘʥ, 

ʵʣʣʠʧʪʠʢʘʣʳץ, ʨʦʤʙ ʪᴅʨʽʟʜʽ, ʪץײʳʤ ʪᴅʨʽʟʜʽ, ʣʘʮʝʥʪʪᴅʨʽʟʜʽ ʞᴅʥʝ ʜᴇשʛʝʣʝʢ [11, 14]. 

ᴆʟʙʝʢʩʪʘʥʜʘ S. rebaudiana ʙʠʦʵʢʦʣʦʛʠʷʣʳץ ʩʠʧʘʪʪʘʤʘʣʘʨʳ ʽʰʽʥʘʨʘ ʊʘʰʢʝʥʪ ʞᴅʥʝ 

ʉʫʨʭʘʥʜʘʨʠʷ ʦʙʣʳʩʪʘʨʳʥʜʘ ʟʝʨʪʪʝʣʜʽ. ᴆʩʽʤʜʽʢʪʽש ʪʘʤʳʨ ʞװʡʝʩʽʥʽש ʝʢʽ ʪװʨʽ ʙʘʨ: 

ʪʘʨʤʘץʪʘʣסʘʥ ʞᴅʥʝ ᴇʟʝʢʰʝʣʽ, ײʟʳʥʜʳסʳ 7-15 ʩʤ ʞʝʪʝʜʽ. ᴆʩʽʨʫʜʽש ʙʽʨʽʥʰʽ ʞʳʣʳʥʜʘ 

 ,ʘץײʘʥ, 2) ʞסʪʘʣץʩᴅʣ ʪʘʨʤʘ ,שʘʣʳץ (ʨʽ ʧʘʡʜʘ ʙʦʣʘʜʳ: 1װʝʢʽ ʪ שʦʩʳʤʰʘ ʪʘʤʳʨʣʘʨʜʳץ

ʞʦסʘʨʳ ʪʘʨʤʘץʪʘʣסʘʥ. ʅʝʛʽʟʛʽ ʪʘʤʳʨ ʞװʡʝʩʽ-ʮʠʣʠʥʜʨʣʽʢ ʪʠʧʪʝ ʙʦʣʘʜʳ [15,16]. 

ʆשʪװʩʪʽʢ ɸʤʝʨʠʢʘ ʞʘסʜʘʡʳʥʜʘ (ʇʘʨʘʛʚʘʡ) ᴇʩʽʤʜʽʢ 65-90 ʩʤ ʙʠʽʢʪʽʢʢʝ, ʘʣ ʝʥʛʽʟʽʣʛʝʥ 

ʞʘסʜʘʡʣʘʨʜʘ ï 140-170 ʩʤ ʞʝʪʝʜʽ. ɹײʣ ʘʡʤʘץʪʘ ʩʘʙʘץ ʤʦʥʦʧʦʜʠʘʣʴʜʳ ʪװʨʜʝ ᴇʩʝʜʽ, ʙװʡʽʨʣʽʢ 

 ʘ ʞᴅʥʝץʳʩץ ʪʘʨʳץʞʘʧʳʨʘ שʪʳץʘʥ. ʉʘʙʘץʘʨʩʳ ʦʨʥʘʣʘʩץ-ʘʨʘʤʘץ ʘʰʫ ʜᴅʡʝʢʪʽ ʥʝʤʝʩʝץ

ʦʪʳʨʳץʰʳ, ײʟʳʥʜʳסʳ 4-5 ʩʤ ʞᴅʥʝ ʝʥʽ 1,5-2,5 ʩʤ, ʣʘʥʮʝʪ ʪᴅʨʽʟʜʽ, ײʰʳ װʰʢʽʨ ʞᴅʥʝ 

ʢʝשʝʡʪʽʣʛʝʥ ʥʝʛʽʟʽ ʙʘʨ. ɻװʣʜʝʨ ײʟʳʥʜʳסʳ 9-11 ʤʤ ײץʨʘʡʪʳʥ ʛװʣʰʦסʳʨʣʘʨʜʘ ʞʠʥʘʣʘʜʳ. 

ɻװʣʰʦסʳʨʳ ʪװʢʪʽ ʦʨʘʤʘʣʘʨʤʝʥ ʞʘʙʳʣסʘʥ ʞᴅʥʝ 5-6 ʛװʣʜʝʥ ʪײʨʫʳ ʤװʤʢʽʥ. ɻװʣʜʝʨ ʝʢʽ 

ʞʳʥʳʩʪʳ, ʪװʪʽʢʰʝʣʽ, ʘץ-ʩʘʨʳ ʨʝשʢʪʝʨʤʝʥ ʙʦʷʣסʘʥ 5 ʙʦʩ ʞʘʧʳʨʘץʰʘʣʘʨʳ ʙʘʨ. ɸʪʘʣʳסʳ 

ʮʠʣʠʥʜʨ ʪᴅʨʽʟʜʽ ʞᴅʥʝ ʙʦʩ, ʘʣ ʘʥʘʣʳסʳ ʝʢʽ ʞʝʤʽʩ ʞʘʧʳʨʘץʰʘʣʘʨʳʥʘʥ ʪװʟʽʣʝʜʽ. ɾʝʤʽʩʪʝʨ 

ʪץײʳʤʥʳש ʪʘʨʘʣʫʳʥʘ ʳץʧʘʣ ʝʪʝʪʽʥ ʤʘʤʳץʧʝʥ ʧʽʩʝʜʽ. ʊץײʳʤʜʘʨ ʢʦʥʫʩ ʪᴅʨʽʟʜʽ, ײʟʳʥʜʳסʳ 

3,5-4 ʤʤ ʞᴅʥʝ ʝʥʽ 1 ʤʤ, ץʘʨʘ ʪװʩʪʽ. ʊʦʟʘשʪʝʩʽʢʪʝʛʽ 12-14 ʰʘʰʪʳש ʤʘʤʳסʳ ʞʝʤʽʩʪʝʨʜʽש 

ʧʽʩʫʽ ʢʝʟʽʥʜʝ ʪץײʳʤʜʘʨʜʳש ʪʘʨʘʣʫʳʥʘ ʢᴇʤʝʢʪʝʩʝʜʽ [17, 18]. 

ʂᴇʧʪʝʛʝʥ ʝʥʛʽʟʽʣʛʝʥ ʘʡʤʘץʪʘʨʜʘ S. rebaudiana ᴇʩʽʨʫ ʦʪʘʥʳʤʝʥ (ʇʘʨʘʛʚʘʡ) 

ʩʘʣʳʩʪʳʨסʘʥʜʘ ʞʳʣʜʳץ ʘʫʘ ʪʝʤʧʝʨʘʪʫʨʘʩʳʥʳש ʪᴇʤʝʥ ʙʦʣʫʳʥʘ ʙʘʡʣʘʥʳʩʪʳ ʧʨʦʙʣʝʤʘ 

ʙʦʣʳʧ ʩʘʥʘʣʘʜʳ. ʈʝʩʝʡʜʝ 1987-1989 ʞʳʣʜʘʨʳ ᴇʩʽʤʜʽʢ ʪʘʤʳʨʣʘʨʳʥ ʩʫʳץʪʘʥ ʩʘץʪʘʫ 

ʙʦʡʳʥʰʘ ʟʝʨʪʪʝʫʣʝʨ ʞװʨʛʽʟʽʣʜʽ. ʄײʥʳ ʽʩʪʝʫ װʰʽʥ ʢᴇʰʝʪʪʝʨʜʽ ʞʠʥʘʤʘʩ ʙײʨʳʥ ʪʝʢ ʩʘʫ 

ᴇʩʽʤʜʽʢʪʝʨ ץʘʣʜʳ, ʘʣ ʞʘʧʳʨʘץʪʘʨʜʳ ʞʠʥʘʫ ʢʝʟʽʥʜʝ 5 ʩʤ ʩʘʙʘץ ץʘʣʜʳʨʳʣʜʳ. ʉʦʜʘʥ ʢʝʡʽʥ 

ʪʘʤʳʨʣʘʨ ʤץײʠʷʪ ץʘʟʳʣʳʧ, ʘסʘʰʪʘʥ ʥʝʤʝʩʝ ʧʣʘʩʪʠʢʪʝʥ ʞʘʩʘʣסʘʥ ץʦʨʘʧʪʘʨסʘ 

ʦʨʥʘʣʘʩʪʳʨʳʣʜʳ. פʦʨʘʧץʘ ץʘʣʳשʜʳסʳ 3-5 ʩʤ ʪʦʧʳʨʘץ ץʘʙʘʪʳ ʪᴇʩʝʣʜʽ, ʘʣ ʪʘʤʳʨʣʘʨ 

ʳʣסʘʣʜʳʣʳסʳ ʢʝʤʽʥʜʝ 20% ʙʦʣʘʪʳʥ ʦʨʪʘʜʘ ʩʘץʪʘʣʜʳ. ʉʦʥʜʘʡ-ʘץ, ʪʘʤʳʨʣʘʨʜʳש 

ʘʡʥʘʣʘʩʳʥʜʘ 5 ʩʤ "ʤʦʡʳʥ" ץʘʣʜʳʨʳʧ, ʞʝʨ ʞʝשʽʣ ץʘʙʘʪʧʝʥ ʞʘʙʳʣסʘʥ. ʊᴅʞʽʨʠʙʝʣʝʨ 3:1 

 ʦʩʧʘʣʘʨʳʥץ ʘʩʳץשʘʰ ʞʦסʤ, ʧʝʨʣʠʪ ʞᴅʥʝ ʘײץ ʤ, ʪʘʟʘײץ ʧʝʥ ץʘʪʳʥʘʩʳʥʜʘ ʪʦʧʳʨʘץ

 ʤʤʝʥײץ ,80% שʪʘʫ ʢʝʟʽʥʜʝ ʪʘʤʳʨʣʘʨʜʳץʦʣʜʘʥʜʳ. ʅᴅʪʠʞʝʩʽʥʜʝ ʰʳʤʪʝʟʝʢ ʦʨʪʘʩʳʥʜʘ ʩʘץ

ʘʨʘʣʘʩץʘʥʜʘ ï 90%, ʢʘʤʝʨʘʜʘ ï 62,5% ʩʘץʪʘʣʜʳ. ʂʘʤʝʨʘʜʘ ʘʫʘʥʳש ʩʘʣʳʩʪʳʨʤʘʣʳ 

ʳʣסʘʣʜʳʣʳסʳ ʞʦסʘʨʳ ʙʦʣʜʳ, ʘʣ ʪʘʤʳʨʣʘʨʜʳײץ 100% שʤ ʤʝʥ ʘסʘʰ ʞʦץשʘʣʘʨʳʥʜʘ, 87,5% 

ʧʝʨʣʠʪʪʝ ʩʘץʪʘʣʜʳ. ʐʳʤʪʝʟʝʢ ʞʘסʜʘʡʳʥʜʘ ʧʝʨʣʠʪʪʝ 100%, ײץʤʜʘ 90% ʞᴅʥʝ ʘסʘʰ 

ʯʠʧʪʝʨʽʥʜʝ 83,3% ʩʘץʪʘʣʜʳ. ʆʩʳʣʘʡʰʘ, ʨʝʩʝʡʣʽʢ סʘʣʳʤʜʘʨʜʳש ʟʝʨʪʪʝʫʣʝʨʽʥʽש ʥᴅʪʠʞʝʣʝʨʽ 

ʙʦʡʳʥʰʘ ʪʘʤʳʨʣʘʨʜʳ ʩʫʳץʪʘʥ ʩʘץʪʘʫ װʰʽʥ ײץʤ, ʘסʘʰ ʞʦץשʘʣʘʨʳ ʞᴅʥʝ ʧʝʨʣʠʪ ʦשʪʘʡʣʳ 

ʩʫʙʩʪʨʘʪʪʘʨ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʆשʪʘʡʣʳ ʪʝʤʧʝʨʘʪʫʨʘ 5-8Áʉ, ʘʫʘʥʳש ʩʘʣʳʩʪʳʨʤʘʣʳ 

ʳʣסʘʣʜʳʣʳסʳ 85%, ʘʣ ʩʫʙʩʪʨʘʪʪʳש ʳʣסʘʣʜʳʣʳסʳ ʰʘʤʘʤʝʥ 17-20% ʙʦʣʫʳ ʢʝʨʝʢ, ᴅʡʪʧʝʩʝ 

ʪʘʤʳʨʣʘʨ ʤʝʥ ʙװʨʰʽʢʪʝʨʛʝ ʟʘץʳʤ ʢʝʣʫʽ ʤװʤʢʽʥ [19,20,21]. 

ᴄʣʝʤʜʝ ᴇʩʽʤʜʽʢʪʝʨʜʽ ʝʥʛʽʟʫ ʦʣʘʨʜʳש ᴅʨʪװʨʣʽ ʘʫʨʫʣʘʨʤʝʥ ʟʘץʳʤʜʘʥʫʳʥ, ʧʘʪʦʛʝʥ-

ʜʝʨʜʽ ʘʥʳץʪʘʫʜʳ ʞᴅʥʝ ʦʣʘʨʜʳש ᴇʩʽʤʜʽʢʪʝʨʜʽש ᴇʩʫʽ ʤʝʥ ʜʘʤʫʳʥʘ ᴅʩʝʨʽʥ ʟʝʨʪʪʝʫ ʤʘשʳʟʜʳ. 

 .ᴇʨʽʩʪʝʨʽʥʜʝ S (ɾʘʧʦʥʠʷ) שʳʣʳʤʠ ᴅʜʝʙʠʝʪʪʝʨʜʝ 1978 ʞʳʣʳ ʂʘʛʘʚʘ ʧʨʝʬʝʢʪʫʨʘʩʳʥʳנ

rebaudiana ʞʘʧʳʨʘץʪʘʨʳʥʜʘ ץʦשʳʨ ʜʘץʪʘʨʜʳש ʧʘʡʜʘ ʙʦʣʫʳ ʪʫʨʘʣʳ ʤᴅʣʽʤʝʪʪʝʨ ʙʘʨ. ɹײʣ 

ʜʘץʪʘʨ װʥʝʤʽ ᴇʩʽʧ, ץʘʪʪʳ ʟʘץʳʤʜʘʣסʘʥ ʞʘʧʳʨʘץʪʘʨʜʳש ʪװʩʫʽʥʝ ᴅʢʝʣʜʽ. ɿʝʨʪʭʘʥʘʣʳץ 

ʞʘסʜʘʡʜʘ ʈʅ 5.5-ʪʝʥ 7-ʛʝ ʜʝʡʽʥʛʽ ʘʛʘʨ-ʘʛʘʨʣʳ ץʦʨʝʢʪʽʢ ʦʨʪʘʜʘ 25Áʉ ʪʝʤʧʝʨʘʪʫʨʘʜʘ 

ɾʘʧʦʥʠʷʜʘ ʩʘץʪʘʣʘʪʳʥ S. steviae ʩʘשʳʨʘʫײץʣʘסʳ ʘʥʳץʪʘʣʜʳ [22]. ʊʘסʳ ʙʽʨ ʩʘשʳʨʘʫײץʣʘץ 

1978 ʞʳʣʳ ʪʘʤʳʟʜʘ ץʘʨʘ ʜʘץʪʘʨ ʧʘʡʜʘ ʙʦʣסʘʥ S. rebaudiana ʞʘʧʳʨʘץʪʘʨʳʥʜʘ, 

ʩʘʙʘץʪʘʨʳʥʜʘ ʞᴅʥʝ ʛװʣʜʝʨʽʥʜʝ ʪʘʙʳʣʜʳ. ɹײʣ ʩʘשʳʨʘʫײץʣʘץ Alternaria steviae sp ʨʝʪʽʥʜʝ 
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ʘʥʳץʪʘʣʜʳ. ɸʡʤʘץʪʘ 25ÁC ʪʝʤʧʝʨʘʪʫʨʘʜʘ ʘʛʘʨ-ʘʛʘʨ ץʦʨʝʢʪʽʢ ʦʨʪʘʜʘ ᴇʩʽʨʽʣʛʝʥ (ʈʅ 6-ʜʘʥ 

6.5-ʢʝ ʜʝʡʽʥ). ɹײʣ ץʦʟʜʳʨסʳʰ Euratorium chinense ʞᴅʥʝ euratorium fortunei ᴇʩʽʤʜʽʢʪʝʨʽʥʽש 

ʟʘץʳʤʜʘʥʫʳʥʘ ץʘʪʳʩʘʪʳʥʳ ʘʥʳץʪʘʣʜʳ ʞᴅʥʝ ɾʘʧʦʥʠʷʜʘ ʩʘץʪʘʣʳʥʜʳ [23]. 

ɸʚʪʦʨʣʘʨ ʞʘʩʳʣ ʰʳʙʳץʪʳ ʙʠʦʣʦʛʠʷʣʳץ ʙʝʣʩʝʥʜʽ ʟʘʪʪʘʨʤʝʥ: ʢʘʣʠʡ ʣʠʛʥʦʛʫʤʘʪʳÈ, 

ɼʘʨʠʥ 17È ʞᴅʥʝ ɹʠʦʬʠʪ 1È ᴇשʜʝʫʜʽ ʞװʟʝʛʝ ʘʩʳʨʘʪʳʥ ʙʝʡʽʤʜʝʣʫ ᴅʣʝʫʝʪʽʥ ʘʨʪʪʳʨʫ װʰʽʥ, 

ʙʠʦʣʦʛʠʷʣʳץ ʙʝʣʩʝʥʜʽ ʟʘʪʪʘʨʜʳ ʧʘʡʜʘʣʘʥʫʜʳ ʩʪʝʚʠʷʥʳ ᴇʩʽʨʫ ᴅʜʽʩʽʥʝ ײʩʳʥʜʳ ʞᴅʥʝ ʞʘʣʧʳ 

ʘʣסʘʥʜʘ ʞʘʩʳʣ ʚʝʛʝʪʘʪʠʚʪʽ ʤʘʩʩʘʥʳש, ʞʘʩʳʣ ʞᴅʥʝ ײץʨסʘץ ʞʘʧʳʨʘץʪʘʨʜʳש ᴇʥʽʤʜʽʣʽʛʽʥ 

 .ᴅʩʝʨ ʝʪʢʝʥʽʥ ʢᴇʨʩʝʪʪʽ [24] ץʟʘײ שʘ ʦסʘʣʳʧʪʘʩʪʳʨʫץ

ɹʘʩץʘ ʜʘ ʘʚʪʦʨʣʘʨʤʝʥ ײʩʳʥʳʣסʘʥ ᴇʩʽʤʜʽʢ ʜʘץʳʣʜʘʨʳʥʳש ʪᴇʤʝʥ ʪʝʤʧʝʨʘʪʫʨʘסʘ ʞᴅʥʝ 

ʩʫ ʪʘʧʰʳʣʳסʳʥʘ ʪᴇʟʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫ ᴅʜʽʩʽ ᴇʩʽʤʜʽʢʪʝʨʜʽ ʪײʟ ʢʦʥʮʝʥʪʨʘʮʠʷʩʳ 0,35Ŀ10
-3

 - 

ʪʝʥ 1,04Ŀ10
-3

 ʛ/ʣ - ʛʝ ʜʝʡʽʥ ʥʘʪʨʠʡ ʩʝʣʝʥʠʪʽʥʽש ʩʫʣʳ ʝʨʽʪʽʥʜʽʩʽʤʝʥ װʰ ʨʝʪ ᴇשʜʝʫ ʘʨץʳʣʳ 

ʞװʟʝʛʝ ʘʩʳʨʳʣʘʜʳ. ɹײʣ ʞʘסʜʘʡʜʘ ʙʽʨʽʥʰʽ ʩʫʘʨʫ ᴇʥʫ ʢʝʟʝשʽʥʜʝ, ʝʢʽʥʰʽʩʽ ï ʚʝʛʝʪʘʪʠʚʪʽ ʤʘʩ-

ʩʘʥʳש ᴇʩʫ ʢʝʟʝשʽʥʜʝ, װʰʽʥʰʽʩʽ-ʞʝʤʽʩ ʙʝʨʫʜʽש ʙʘʩʪʘʧץʳ ʢʝʟʝשʽʥʜʝ ʞװʟʝʛʝ ʘʩʳʨʳʣʜʳ, ʙʽʨʽʥ-

ʰʽ ʩʫʘʨʫ ʢʝʟʽʥʜʝ ʩײʡʳץʪʳץ ʰʳסʳʥʳ 1000 ʣ/ʛʘ, ʝʢʽʥʰʽ ʞᴅʥʝ װʰʽʥʰʽ-5000 ʣ/ʛʘ ʙʦʣʜʳ [25]. 

ɹʽʟʜʽש ʟʝʨʪʪʝʫʽʤʽʟʜʽש ʝש ʞʘץʳʥ ʘʥʘʣʦʛʳ ï ʩʪʝʚʠʷ ʢᴇʰʝʪʪʝʨʽʥ ʘʰʳץ ʞʝʨʛʝ ʦʪʳʨסʳʟʫ 

ᴅʜʽʩʽ, ʦʥʳש ʽʰʽʥʜʝ ʩʪʝʚʠʷ ʢᴇʰʝʪʪʝʨʽʥ ʘʰʳץ ʞʝʨʛʝ ʦʪʳʨסʳʟʫ ʞᴅʥʝ ᴇʩʽʤʜʽʢʪʽ ʪʳשʘʡʪץʳʰ-

ʪʘʨʤʝʥ ʞᴅʥʝ ʙʠʦʣʦʛʠʷʣʳץ ᴇʥʽʤʜʝʨʤʝʥ ᴇשʜʝʫ. ɹײʣ ʞʘסʜʘʡʜʘ ʢᴇʰʝʪʪʝʨ 10-15 ʩʘסʘʪ ʽʰʽʥʜʝ 

ʤʘʛʥʠʡ ʦʢʩʠʜʽʥʽ0,25% ש ʩʫʣʳ ʝʨʽʪʽʥʜʽʩʽʤʝʥ ץʘʥʳץץʘʥ ײץʨʘʤʳʥʜʘ ʮʝʦʣʠʪ ʙʘʨ ɹʝʢʝʣʠʪ 

ʩʘʟʳʤʝʥ ץʘʧʪʘʣסʘʥ. ʉʦʜʘʥ ʢʝʡʽʥ ʢᴇʰʝʪʪʝʨ ʢʘʨʪʦʧ ʢʨʘʭʤʘʣʳʥʳ5-6% ש ʩʫʣʳ ʝʨʽʪʽʥʜʽʩʽʥʝ 

ʤʘʣʳʥסʘʥ [26]. ɾʦסʘʨʳʜʘ ʘʪʘʣסʘʥ ᴅʜʽʩʪʝʨʜʽש ʢʝʤʰʽʣʽʛʽ ï ʥʘʪʨʠʡ ʩʝʣʝʥʠʪʽ ʪʝʢ ʢᴇʢᴇʥʽʩ 

ʜʘץʳʣʜʘʨʳ װʰʽʥ ʞᴅʥʝ ʙʘʩץʘ ʙʠʦʣʦʛʠʷʣʳץ ʙʝʣʩʝʥʜʽ ʟʘʪʪʘʨʤʝʥ ʙʽʨʽʢʪʽʨʽʣʤʝʡ ץʦʣʜʘʥʳʣʘʜʳ. 

 ʫʣʳ 0,25% שʘʪ ʽʰʽʥʜʝ ʤʘʛʥʠʡ ʦʢʩʠʜʽʥʽסʨʘʤʳʥʜʘ ʮʝʦʣʠʪ ʙʘʨ ʩʘʟ ɹʝʢʫʣʠʪ 10-15 ʩʘײפ

ʝʨʽʪʽʥʜʽʩʽʤʝʥ ץʘʥʳץץʘʥ ʙʦʣʫʳ ʢʝʨʝʢ. 

ʆʩʳʣʘʡʰʘ, S. Rebaudiana-ʥʳש ʪʘʙʠסʠ ʞʘסʜʘʡʜʘ, ʦʥʳ ᴅʨʪװʨʣʽ ʢʣʠʤʘʪʪʳץ ʞʘסʜʘʡ-

ʣʘʨʜʘ ʝʥʛʽʟʫ, ʘʢʢʣʠʤʘʪʠʟʘʮʠʷ, ᴇʩʽʨʫ, ʘʰʳץ ʜʘʣʘʜʘ ʞᴅʥʝ ʞʳʣʳʞʘʡ ʞʘסʜʘʡʳʥʜʘ ᴇʩʽʨʫ, ʘʫʘ 

ʙᴇʣʽʛʽʥʽש ᴇʥʽʤʜʽʣʽʛʽ, ʪʘʤʳʨ ʞװʡʝʩʽʥ ץʳʟʳʧ ʢʝʪʫʜʝʥ ץʦʨסʘʫ, ʛװʣʜʝʥʫ ʙʠʦʣʦʛʠʷʩʳ, ʪץײʳʤ 

ᴇʥʽʤʜʽʣʽʛʽ ʞᴅʥʝ ʩʪʝʚʠʦʟʠʜʪʽש ʞʘʧʳʨʘײץ ץʨʘʤʳʥ ʘʥʳץʪʘʫ ʙʦʡʳʥʰʘ ʙʦʡʳʰʘ ʟʝʨʪʪʝʫʣʝʨ 

ʞװʨʛʽʟʽʣʛʝʥ. ɾʦסʘʨʳʜʘ ʢʝʣʪʽʨʽʣʛʝʥ ᴅʜʝʙʠʝʪʪʝʨʜʽ ʪʘʣʜʘʫʜʘʥ S. rebaudiana ʙʠʦʵʢʦʣʦʛʠʷʣʳץ 

ʩʠʧʘʪʪʘʤʘʣʘʨʳ פʘʟʘץʩʪʘʥʥʳש ʢʣʠʤʘʪʪʳץ ʞʘסʜʘʡʣʘʨʳʥʜʘ ʞʝʪʢʽʣʽʢʪʽ ʟʝʨʪʪʝʣʤʝʛʝʥʽʥ ʢᴇʨʫʛʝ 

ʙʦʣʘʜʳ. ɸʪʘʧ ʘʡʪץʘʥʜʘ, ʊװʨʢʽʩʪʘʥ ʦʙʣʳʩʳ ʞʘסʜʘʡʳʥʜʘ ʦʩʳ ʠʥʪʨʦʜʫʢʮʠʷʥʳ ʩᴅʪʪʽ ʙʝʡʽʤʜʝʫ 

 ʳʥ ʞᴅʥʝסʳʤʜʳʣʳסʤʦʨʬʦʣʦʛʠʷʩʳʥ, ʙʠʦʣʦʛʠʷʩʳʥ, ʵʢʦʣʦʛʠʷʩʳʥ, ʰʠʢʽʟʘʪ ʰʳ שʰʽʥ ʦʥʳװ

ʩʪʝʚʠʦʟʠʜ ײץʨʘʤʳʥ ʟʝʨʪʪʝʫ ץʘʞʝʪ.  

ɿʝʨʪʪʝʫ ʤʘʪʝʨʠʘʣʳ ʤʝʥ ᴅʜʽʩʪʝʤʝʩʽ. ɿʝʨʪʪʝʫʣʝʨ ʊװʨʢʽʩʪʘʥ ʦʙʣʳʩʳ, פʘʟʳײסʨʪ 

ʘʫʜʘʥʳ, ʐʘʨʙײʣʘץ ʘʫʳʣʳʥʳש ʠʥʪʨʦʜʫʢʮʠʷʣʳץ ʩʫʘʨʤʘʣʳ ʫʯʘʩʢʝʩʽʥʜʝ 2022 - 2024 ʞʳʣʜʘʨ 

ʘʨʘʣʳסʳʥʜʘ ʞװʨʛʽʟʽʣʜʽ (ʩʫʨʝʪ 1).  

 

  
 

1-ʩʫʨʝʪ ï ʀʥʪʨʦʜʫʢʮʠʷʣʳץ ʩʫʘʨʤʘʣʳ ʫʯʘʩʢʝʩʽʥʜʝʛʽ ʩʪʝʚʠʷʥʳש ᴇʩʫʽ 
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ʂᴇʰʝʪʪʝʨʜʽ ʘʰʳץ ʞʝʨʛʝ ʦʪʳʨסʳʟʫ ʢᴇʢʪʝʤʛʽ ʘʷʟ ץʘʫʧʽ ᴇʪʢʝʥ ʢʝʟʜʝ, ʘʣ ʢװʥʜʽʟʛʽ 

ʪʝʤʧʝʨʘʪʫʨʘ 15-20Ác ʜʝʡʽʥ ʢᴇʪʝʨʽʣʛʝʥʜʝ ʞװʟʝʛʝ ʘʩʳʨʳʣʘʜʳ. ɹײʣ ʥʝʛʽʟʽʥʝʥ ʩᴅʫʽʨʜʽש ʘʷסʳ 

ʤʝʥ ʤʘʤʳʨ ʘʡʳʥʳש  ʙʘʩʪʘʣʫʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʂᴇʰʝʪʪʝʨʜʽ ʦʪʳʨסʳʟʫ ʪʝʨʝשʜʽʛʽ 6-8 ʩʤ 

ʰץשײʳʨסʘ ʙʽʨ ᴇʩʽʤʜʽʢʪʝʥ ʞᴅʥʝ ᴇʩʽʤʜʽʢʪʝʨ ʘʨʘʩʳʥʜʘסʳ ץʘʰʳץʪʳץʪʘʥ 25-30 ʩʤ ʞװʟʝʛʝ 

ʘʩʳʨʳʣʘʜʳ. ʄײʥʜʘʡ ʦʪʳʨסʳʟʫ ʢʝʟʽʥʜʝ ᴇʩʽʤʜʽʢʪʝʨ ʙʽʨ-ʙʽʨʽʥ ʞʘשʙʳʨ ʤʝʥ ʞʝʣʜʽש 

ʟʘץʳʤʜʘʥʫʳʥʘʥ ץʦʨסʘʡʜʳ. ʆʪʳʨסʳʟסʘʥʥʘʥ ʢʝʡʽʥ ʢᴇʰʝʪʪʝʨ ʞʳʣʳ ʩʫʤʝʥ ʩʫʘʨʳʣʘʜʳ ʞᴅʥʝ 

ᴇʩʽʤʜʽʢ ʙʠʽʢʪʽʛʽʥʽ1/3 ש ʙᴇʣʽʛʽʥʝ ײץʨסʘץ ʪʦʧʳʨʘץʧʝʥ ʩʝʙʽʣʝʜʽ. ᴆʩʽʤʜʽʢʪʽ ʘʧʪʘʩʳʥʘ 3 ʨʝʪ 

ʩʫʘʨʫ ʢʝʨʝʢ, ᴇʡʪʢʝʥʽ ʪʦʧʳʨʘץʪʳש ʪײʨʘץʪʳ ʳʣסʘʣʜʳʣʳסʳ ʤʝʥ ʞʦסʘʨʳ ʳʣסʘʣʜʳʣʳסʳ 

ʩʪʝʚʠʷʥʳש ʛװʣʜʝʥʫʽ װʰʽʥ ʤʽʥʜʝʪʪʽ ʰʘʨʪ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ [16-27]. 

S. Rebaudiana-ʥʳש ʦʥʪʦʛʝʥʝʟʜʽ, ʤʦʨʬʦʛʝʥʝʟʜʽ, ʛװʣʜʝʥʫʜʽ, ʪץײʳʤ ᴇʥʽʤʜʽʣʽʛʽʥ ʟʝʨʪʪʝʫ 

ʞᴅʥʝ ʝʥʛʽʟʫ ʧʝʨʩʧʝʢʪʠʚʘʣʘʨʳʥ ʙʘסʘʣʘʫ װʰʽʥ ʜᴅʩʪװʨʣʽ ᴅʜʽʩʪʝʨ ץʦʣʜʘʥʳʣʘʜʳ.  

ʅᴅʪʠʞʝʣʝʨ ʞᴅʥʝ ʪʘʣץʳʣʘʫʣʘʨ. ʉʪʝʚʠʷ ʪʽʧʪʽ ץʳʩץʘ ʤʝʨʟʽʤʜʽ ײץʨסʘץʰʳʣʳץץʘ ʜʘ 

ʪᴇʟʙʝʡʜʽ, ʙʽʨʘץ ʩʫʜʳש ʪʦץʳʨʘʫʳ ʜʘ ʦʥʳש ʧʘʡʜʘʩʳʥʘ ʝʤʝʩ. ʉʫʘʨʤʘʣʳ ʫʯʘʩʢʝʩʽʥʜʝʛʽ 

ʪʦʧʳʨʘץ ᴅʨʜʘʡʳʤ ʩᴅʣ ʳʣסʘʣʜʳ ʙʦʣʫʳ ʢʝʨʝʢ, ʙסײʘʥ ʪʝʢ ʪʦʧʳʨʘץ ʙʝʪʽʥ ʞʘʙʳʥʜʘʫ ʘʨץʳʣʳ 

 ʝʡʪʽʣʛʝʥשʦʩʧʘʩʳʥ, ʞʘʙʳʥʜʳ ʜʘʡʳʥʜʘʫ ʢʝʟʽʥʜʝ ʢʝץ ץʦʣ ʞʝʪʢʽʟʫʛʝ ʙʦʣʘʜʳ. ʊʦʧʳʨʘץ

ʚʝʨʤʠʢʫʣʠʪ ʪᴅʫʝʣʩʽʟ ʤʘʪʝʨʠʘʣ ʨʝʪʽʥʜʝ ץʦʣʜʘʥʳʣʘʜʳ. ʄʠʥʝʨʘʣ ʪʦʧʳʨʘץʧʝʥ ʘʨʘʣʘʩʘʜʳ, 

ʦʥʳײץ שʥʘʨʣʳʣʳסʳʥ ʘʨʪʪʳʨʘʜʳ, ץʳʰץʳʣʜʳץʪʳ ץʘʣʳʧץʘ ʢʝʣʪʽʨʝʜʽ, ʦʣ ʩʫʜʳ ʩʽשʽʨʝʜʽ, 

ʙʘʪʧʘץʪʘʥʫסʘ ʞʦʣ ʙʝʨʤʝʡʜʽ, ʩʦʥʳʤʝʥ ץʘʪʘʨ ʚʝʨʤʠʢʫʣʠʪʪʽש ʩʫʜʳ ʩʘץʪʘʡʪʳʥ ץʘʩʠʝʪʽ ʙʘʨ, 

ʙײʣ ʩʫ ʤʝʥ ʪʦʧʳʨʘץʪʳש ʪʝʤʧʝʨʘʪʫʨʘʩʳʥ ʨʝʪʪʝʫʛʝ ʢᴇʤʝʢʪʝʩʝʜʽ. ʉʫʘʨʫ װʰʽʥ ʩʫ ʰʳסʳʥʳ, 

ʞʘʙʳʥ ʨʝʪʽʥʜʝ ʚʝʨʤʠʢʫʣʠʪʪʽ ץʦʣʜʘʥʫ ʘʨץʳʣʳ 10-15% - סʘ ʘʟʘʷʜʳ [16-27]. 

ᴆʩʽʤʜʽʢʪʝʨʛʝ ʢװʪʽʤ ʞʘʩʘʫ ʪײʨʘץʪʳ ʩʫʘʨʫʜʳ, ʪʦʧʳʨʘץʪʳ ץʦʧʩʳʪʫʜʳ, ʪװʧʪʝʫʜʽ ʞᴅʥʝ 

ᴅʨ 10ï15 ʢװʥ ʩʘʡʳʥ 5 ʛ/ʣ ʢʦʥʮʝʥʪʨʘʮʠʷʜʘסʳ çɹʠʦʛʫʤʫʩè ʩײʡʳץ ʢʝʰʝʥʜʽ ʦʨʛʘʥʦʤʠʥʝʨʘʣʜʳ 

ʪʳשʘʡʪץʳʰʳʤʝʥ 80ï100 ʛ/ʤĮ ʤᴇʣʰʝʨʽʥʜʝ ץʦʨʝʢʪʝʥʜʽʨʫʜʽ ץʘʤʪʠʜʳ.  

 ʳʟʫʜʘʥ ʢʝʡʽʥ 8 ʞᴅʥʝ 17-ʰʽסʣʜʳʨʫ ʦʪʳʨײʦʣʤʝʥ ʘʨʘʤ ʰᴇʙʽʥ ʞץ ,ᴇʩʽʨʫ ץʘʪʘʨ ʘʨʘʣʳפ

ʢװʥʽ ʞװʟʝʛʝ ʘʩʳʨʳʣʘʜʳ. ɾʠʥʘʫ ײץʨסʘץ ʘʫʘ-ʨʘʡʳʥʜʘ ʢװʥʜʽʟʛʽ ʫʘץʳʪʪʘ ץʘʟʘʥ ʘʡʳʥʳש ʝʢʽʥʰʽ 

ʦʥʢװʥʜʽʛʽʥʝ ʜʝʡʽʥʛʽ ʤʝʨʟʽʤʜʝ, ʙʽʨʽʥʰʽ ʘʷʟʜʳש ʙʘʩʪʘʣʫʳʥʘ ʙʘʡʣʘʥʳʩʪʳ ʞװʨʛʽʟʽʣʝʜʽ. 

ʆʩʳ ᴅʜʽʩʪʽש ʥᴅʪʠʞʝʣʝʨʽʥ ʩʘʣʳʩʪʳʨʫ װʰʽʥ ʙʘץʳʣʘʫ ʨʝʪʽʥʜʝ ʩʪʝʚʠʷʥʳ ץʘʪʘʨ ᴇʩʽʨʫ 

ʞʘʙʳʥʜʘʫ ʢʝʟʽʥʜʝ ʚʝʨʤʠʢʫʣʠʪʪʽ ץʦʣʜʘʥʙʘʡ ץײʩʘʩ ʪװʨʜʝ ʞװʨʛʽʟʽʣʜʽ. ᴆʩʽʤʜʽʢʪʝʨʜʽ ᴇʩʽʨʫ 

-ʩʘʣʳʩʪʳʨʤʘʣʳ ʩʠʧʘʪʪʘʤʘʣʘʨʳ 1 שʦʣʜʘʥʳʣʜʳ. ᴆʩʽʨʫ ᴅʜʽʩʪʝʨʽʥʽץ ʘʨʘʧʘʡʳʤ ʛʫʤʫʩץ ʰʽʥװ

ʢʝʩʪʝʜʝ ʢʝʣʪʽʨʽʣʛʝʥ.  

 
1-ʢʝʩʪʝ ï ɺʝʨʤʠʢʫʣʠʪ ʧʝʥ ʢװʨʜʝʣʽ ʦʨʛʘʥʦʤʠʥʝʨʘʣʜʳ ʪʳשʘʡʪץʳʰʪʳש ʞʘʙʳʥʜʘʫ ʤʝʥ װʩʪʝʤʝ 

 ᴇʥʽʤʜʽʣʽʛʽʥʝ ᴅʩʝʨʽ שʦʨʝʢʪʝʥʜʽʨʫʜʝʥ ʩʪʝʚʠʷʥʳץ

 
ʊᴅʞʽʨʠʙʝʣʝʨʜʽש 

ʩʘʣʳʩʪʳʨʤʘʣʳ 

ʪװʨʣʝʨʽ 

ɾʠʥʘʫ ʢʝ-

ʟʽʥʜʝʛʽ ᴇʩʽʤ-

ʜʽʢʪʝʨʜʽש 

ʙʠʽʢʪʽʛʽ, ʩʤ 

ɹʽʨ ᴇʩʽʤʜʽʢʪʝʥ ʘʣʳʥסʘʥ 

ʰʠʢʽ ʞʘʧʳʨʘץʪʘʨʜʳש 

ʤʘʩʩʘʩʳ, ʛ 

ɹʽʨ ᴇʩʽʤʜʽʢʪʝʥ ײץʨסʘץ ʞʘ-

ʧʳʨʘץʪʘʨʜʳש ʤʘʩʩʘʩʳ, ʛ 

ɹװʢʽʣ ʢʝ-

ʟʝשʛʝ ʘʨ-

ʥʘʣסʘʥ ʩʫ 

ʰʳסʳʥʳ, 

ʤ
3
/ʛʘ 

ɸʫʳʪץʫʣʘʨʳ 

ʙʘʨ ʤʘʩʩʘ, ʛ 

ᴄʜʽʩʪʽש ʦש 

ᴅʩʝʨʽ, % 

ɸʫʳʪץʫʣʘʨʳ 

ʙʘʨ ʤʘʩʩʘ, ʛ 

ᴄʜʽʩʪʽש ʦש 

ᴅʩʝʨʽ, % 

ɹʘץʳʣʘʫ 61Ñ3,5 163,3Ñ12,5 - 43,3Ñ2,5 - 247 

ɺʝʨʤʠʢʫʣʠʪ ʧʝʥ 

ʢʝʰʝʥʜʽ ʦʨʛʘʥʦ-

ʤʠʥʝʨʘʣʜʳ ʪʳ-

 ʳʰʪʳץʘʡʪש

 ʦʣʜʘʥʫץ

89Ñ5,1 235,5Ñ18,7 30,7 58,5Ñ13,7 26,1 212 

 

 שʘʥʜʘ ᴇʩʽʤʜʽʢʪʽץʤʢʽʥʜʽʢ ʙʝʨʝʜʽ, ʘʪʘʧ ʘʡʪװʘ ʤסʘʥ ᴅʜʽʩ ᴇʥʽʤʜʽʣʽʢʪʽ ʘʨʪʪʳʨʫסʩʳʥʳʣױ

ʙʠʽʢʪʽʛʽ, ײʟʳʥʜʳסʳ ʞᴅʥʝ ʙװʡʽʨʣʽʢ ʞʘʧʳʨʘץʪʘʨʜʳש ʩʘʥʳ. 

ɿʝʨʪʪʝʫʜʽש ʪʝʭʥʠʢʘʣʳץ ʥᴅʪʠʞʝʩʽ ʦʪʳʨסʳʟʫ ʢʝʟʽʥʜʝ ʘʰʳץ ʞʝʨʛʝ 80-100 ʛ/ʤ
2
 

ʥʦʨʤʘʩʳʥ ʩʘץʪʘʡ ʦʪʳʨʳʧ, ᴇʩʽʤʜʽʢʪʽ 5 ʛ/ʣ ʢʦʥʮʝʥʪʨʘʮʠʷʩʳ ʙʘʨ "ɹʠʦʛʫʤʫʩ" ʢʝʰʝʥʜʽ 

ʦʨʛʘʥʦʤʠʥʝʨʘʣʜʳ ʪʳשʘʡʪץʳʰʧʝʥ ץʦʨʝʢʪʝʥʜʽʨʫ ʝʩʝʙʽʥʝʥ ʊװʨʢʽʩʪʘʥ ʦʙʣʳʩʳ ʞʘסʜʘʡʳʥʜʘ 
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ʩʪʝʚʠʷʥʳש ᴇʥʽʤʜʽʣʽʛʽʥ 20-30% - סʘ ʘʨʪʪʳʨʫ; ʞʘʙʳʥʜʘʫ ʢʝʟʽʥʜʝ ʢʝשʝʡʪʽʣʛʝʥ ʚʝʨʤʠʢʫʣʠʪʪʽ 

 .ʘ ʜʝʡʽʥ ʘʟʘʡʪʫ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳס - ʳʥʳʥ 20%סʳʣʳ ʩʫ ʰʳץʦʣʜʘʥʫ ʘʨץ

ɿʝʨʪʪʝʫ ʙʘʨʳʩʳʥʜʘ ʇʘʨʘʛʚʘʡ ʤʝʥ ʊװʨʢʽʩʪʘʥ ʦʙʣʳʩʳʥʳפ שʘʟʳײסʨʪ ʘʫʜʘʥʳʥʜʘסʳ 

ʘʡʣʳץ ʞʘʫʳʥ-ʰʘʰʳʥ ʤᴇʣʰʝʨʽʥʝ ʩʘʣʳʩʪʳʨʤʘʣʳ ʪʘʣʜʘʫ ʞװʨʛʽʟʽʣʜʽ. S. rebaudiana 

ᴇʩʽʤʜʽʛʽʥʽש ʪʘʙʠסʠ ʤʝʢʝʥʽ ʇʘʨʘʛʚʘʡʜʘ ʞʳʣʜʳץ ʞʘʫʳʥ-ʰʘʰʳʥ ʤᴇʣʰʝʨʽ 1600-2000 ʤʤ 

 ,ʛʝʡʽʥʝ ʞʝʪʝʜʽ [28]. 2-ʩʫʨʝʪʪʝ ʢᴇʨʩʝʪʽʣʛʝʥʜʝʡשʳ 65-85% ʜʝסʘʣʜʳʣʳסʨʘʡʜʳ, ʘʣ ʘʫʘ ʳʣײץ

ʇʘʨʘʛʚʘʡʜʘ ʞʘʫʳʥ-ʰʘʰʳʥ ʝש ʞʦסʘʨʳ ʜʝשʛʝʡʛʝ ץʘשʪʘʨ, ʩᴅʫʽʨ ʞᴅʥʝ ץʘʨʘʰʘ ʘʡʣʘʨʳʥʜʘ 

ʞʝʪʝʜʽ, ʞᴅʥʝ ʙײʣ ʢᴇʨʩʝʪʢʽʰ ʊװʨʢʽʩʪʘʥ ʦʙʣʳʩʳʥʜʘסʳ ʞʘʫʳʥ-ʰʘʰʳʥ ʤᴇʣʰʝʨʽʥʝʥ ʝʜᴅʫʽʨ 

ʘʩʳʧ ʪװʩʝʜʽ. פʘʟʳײסʨʪ ʘʫʜʘʥʳʥʜʘ 2022-2024 ʞʳʣʜʘʨʳ ʞʘʫʳʥ-ʰʘʰʳʥʥʳש ʝש ʢᴇʧ ʤᴇʣʰʝʨʽ 

ʩᴅʫʽʨ ʞᴅʥʝ ʤʘʤʳʨ ʘʡʣʘʨʳʥʜʘ ʙʘʡץʘʣʜʳ. ʉʦʥʳʤʝʥ ץʘʪʘʨ 2022-2024 ʞʳʣʜʘʨ ʘʨʘʣʳסʳʥʜʘ S. 

rebaudiana ᴇʩʽʤʜʽʛʽʥʽש ʠʥʪʨʦʜʫʢʮʠʷ ʞʘסʜʘʡʣʘʨʳʥʜʘסʳ ʙʠʦʵʢʦʣʦʛʠʷʣʳץ ʝʨʝʢʰʝʣʽʢʪʝʨʽ 

ʟʝʨʪʪʝʣʜʽ. ʇʘʨʘʛʚʘʡʜʘסʳ S. rebaudiana ᴇʩʽʤʜʽʛʽʥʽש ᴇʩʫ ʞʘסʜʘʡʣʘʨʳʥ ʝʩʢʝʨʝ ʦʪʳʨʳʧ, 

ʇʘʨʘʛʚʘʡ ʤʝʥ ʊװʨʢʽʩʪʘʥ ʦʙʣʳʩʳʥʳפ שʘʟʳײסʨʪ ʘʫʜʘʥʳ ʘʨʘʩʳʥʜʘסʳ ʪʝʤʧʝʨʘʪʫʨʘʣʳץ 

ʨʝʞʠʤʛʝ ʩʘʣʳʩʪʳʨʤʘʣʳ ʙʘסʘ ʙʝʨʽʣʜʽ. 3-ʩʫʨʝʪʪʝ ʟʝʨʪʪʝʫ ʞʳʣʜʘʨʳʥʜʘסʳ ʦʨʪʘʰʘ ʘʡʣʳץ ʘʫʘ 

ʪʝʤʧʝʨʘʪʫʨʘʩʳ ʪʫʨʘʣʳ ʤᴅʣʽʤʝʪʪʝʨ ʢᴇʨʩʝʪʽʣʛʝʥ. S. rebaudiana ᴇʩʽʤʜʽʛʽʥʽש ʪʘʙʠסʠ ʤʝʢʝʥʽʥʜʝ 

ʦʨʪʘʰʘ ʞʳʣʜʳץ ʪʝʤʧʝʨʘʪʫʨʘ 20-24ÁC ʘʨʘʣʳסʳʥʜʘ ʘʫʳʪץʠʜʳ, ץʘשʪʘʨʜʘ 26,5ÁC ʜʝʡʽʥ ʞʝʪʩʝ, 

ʤʘʫʩʳʤʜʘ 17ÁC ײץʨʘʡʜʳ.  

   
 

2-ʩʫʨʝʪ ï ʇʘʨʘʛʚʘʡ ʤʝʥ פʘʟʳײסʨʪ ʘʫʜʘʥʳʥʳש ʢʣʠʤʘʪʦʛʨʘʤʤʘʩʳ (ʘʡ ʩʘʡʳʥסʳ ʞʘʫʳʥ-

ʰʘʰʳʥ) 

 
 

3-ʩʫʨʝʪ ï ʇʘʨʘʛʚʘʡ ʤʝʥ פʘʟʳײסʨʪ ʘʫʜʘʥʳʥʳש ʢʣʠʤʘʪʦʛʨʘʤʤʘʩʳ (ʪʝʤʧʝʨʘʪʫʨʘʥʳש ʝש 

ʞʦסʘʨʳ ʞᴅʥʝ ʝש ʪᴇʤʝʥʛʽ ʢᴇʨʩʝʪʢʽʰʪʝʨʽ Áʉ) 
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  ɹײʣ ʞʘסʜʘʡʣʘʨʜʘ ʘʫʘ ʳʣסʘʣʜʳʣʳסʳʥʳש ʩʘʣʳʩʪʳʨʤʘʣʳ ʜʝשʛʝʡʽ 65-85% ʘʨʘʣʳסʳʥʜʘ 

ᴇʟʛʝʨʝʜʽ. ɹײʣ ʘʡʳʨʤʘʰʳʣʳץʪʘʨ ᴇʩʽʤʜʽʢʪʽש ʞʝʨʛʽʣʽʢʪʽ ʞʘסʜʘʡʣʘʨסʘ ʙʝʡʽʤʜʝʣʫ ץʘʙʽʣʝʪʽʥ 

ʞᴅʥʝ ʦʥʳ ᴇʩʽʨʫ װʰʽʥ ʘʨʥʘʡʳ ʘʛʨʦʪʝʭʥʠʢʘʣʳץ ᴅʜʽʩʪʝʨʜʽ ץʦʣʜʘʥʫ ץʘʞʝʪʪʽʣʽʛʽʥ ʟʝʨʪʪʝʫʜʝ 

ʤʘשʳʟʜʳ ʨᴇʣ ʘʪץʘʨʘʜʳ. 

ʀʥʪʨʦʜʫʢʮʠʷ ʞʘסʜʘʡʳʥʜʘ ᴇʩʽʤʜʽʢʪʝʨʜʽ ʟʝʨʪʪʝʫ ʙʘʨʳʩʳʥʜʘ ʙʘʨ ʪᴅʞʽʨʠʙʝʥʽ 

ʞʠʥʘץʪʘʫ, ʩʦʥʜʘʡ-ʘץ ʠʥʪʨʦʜʫʮʝʥʪʪʝʨʜʽש ʪʘʙʠסʠ ʪʘʨʘʣʫ ʘʡʤʘסʳʥʜʘסʳ ʵʢʦʣʦʛʠʷʣʳץ 

ʞʘסʜʘʡʣʘʨʜʳ ʟʝʨʪʪʝʫ ʞᴅʥʝ ʪʘʣʜʘʫ ʞװʨʛʽʟʽʣʜʽ. S. rebaudiana ץʳʩץʘ ᴇʤʽʨ ʩװʨʝʪʽʥ ᴇʩʽʤʜʽʛʽ 

ʊװʨʢʽʩʪʘʥ ʦʙʣʳʩʳʥʳפ שʘʟʳײסʨʪ ʘʫʜʘʥʳʥʜʘ ʠʥʪʨʦʜʫʢʮʠʷʣʘʥʫʜʘ ʞᴅʥʝ ʦʣ ʪʘʙʠסʠ ʪװʨʜʝ 

ʆשʪװʩʪʽʢ ɸʤʝʨʠʢʘʥʳש ʪʨʦʧʠʢʘʣʳץ ʘʡʤʘץʪʘʨʳʥʜʘ (ʇʘʨʘʛʚʘʡ) ᴇʩʝʜʽ. ɿʝʨʪʪʝʫ ʘʡʤʘסʳʥʜʘסʳ 

ʦʨʪʘʰʘ ʘʫʘ ʪʝʤʧʝʨʘʪʫʨʘʩʳ +17ÁC ײץʨʘʡʜʳ. ʆʩʳʥʜʘʡ ʞʘסʜʘʡʜʘ S. rebaudiana ʘʣסʘʰץʳ ᴇʩʽʧ-

ᴇʥʫ ʞʳʣʳʥʜʘ ʦʥʪʦʛʝʥʝʟ ʩʘʪʳʣʘʨʳʥʘʥ ᴇʪʝʜʽ ʞᴅʥʝ ʛʝʥʝʨʘʪʠʚʪʽ ʢʝʟʝשʽ ʘʥʳץʪʘʣʜʳ. 

ɿʝʨʪʭʘʥʘʣʳץ ʞʘסʜʘʡʜʘ ʞʦסʘʨʳ ʪʝʤʧʝʨʘʪʫʨʘʜʘ (28ÁC) ʞᴅʥʝ ʘʫʘ ʪʝʤʧʝʨʘʪʫʨʘʩʳ 13ÁC 

ʙʦʣסʘʥʜʘ ʳʣסʘʣʜʳ ʪʦʧʳʨʘץʪʘ ʧʣʝʥʢʘ ʘʩʪʳʥʜʘ ᴇʩʽʤʜʽʢʪʽש ʪץײʳʤʜʘʨʳʥʳש ᴇʥʛʽʰʪʽʢ ʜʝשʛʝʡʽ 

18% ʙʦʣʜʳ, ʙײʣ ʦʥʳש ʢʩʝʨʦʤʝʟʦʤʦʨʬʪʳ ʪװʨʽʥʝ ʞʘʪʘʪʳʥʳʥ ʢᴇʨʩʝʪʝʜʽ. 2023 ʞʳʣʜʳש 

ʞʝʣʪʦץʩʘʥ ʘʡʳʥʜʘ -20ÁC ʪᴇʤʝʥ ʪʝʤʧʝʨʘʪʫʨʘʥʳש ᴅʩʝʨʽ S. rebaudiana ᴇʩʽʤʜʽʛʽʥʽש ʪʘʤʳʨ 

ʞװʡʝʩʽʥʽש ʪᴇʟʽʤʜʽʣʽʛʽʥ ʞᴅʥʝ ʞʝʨ ʘʩʪʳ ᴇʨʢʝʥʜʝʨʽʥʜʝʛʽ ʙװʨʰʽʢʪʝʨʜʽש ʩʘץʪʘʣʫ ʤװʤʢʽʥʜʽʛʽʥ 

ʜᴅʣʝʣʜʝʜʽ. ᴆʩʽʤʜʽʢʪʽש ʛʝʥʝʨʘʪʠʚʪʽ ʢʝʟʝשʽ ʢװʥ ײʟʘץʪʳסʳʥʳץ שʳʩץʘʨʫʳʥʘ ʙʘʡʣʘʥʳʩʪʳ 

ʙʘʡץʘʣʜʳ: ʙװʨʰʽʢʪʝʥʫ ʪʘʤʳʟ ʘʡʳʥʜʘ, ʘʣ ʛװʣʜʝʫ ץʳʨʢװʡʝʢʪʝ ʙʦʣʜʳ. ʛװʣʜʝʫ ײʟʘץʪʳסʳ 

ʘʡʪʘʨʣʳץʪʘʡ ײʟʘץ ʙʦʣʜʳ (ץʘʟʘʥ ʘʡʳʥʳש ʦʨʪʘʩʳʥʘʥ ץʘʨʘʰʘ ʘʡʳʥʳש ʦʨʪʘʩʳʥʘ ʜʝʡʽʥ). 

ɻװʣʜʝʨʜʽש ʘʰʳʣʫʳ 8:00-ʜʝʥ 18:00-ʛʝ ʜʝʡʽʥ ʞװʨʜʽ. ʂʝʰʢʽʣʽʢ ʘʫʘ ʪʝʤʧʝʨʘʪʫʨʘʩʳ (8-24ÁC) 

ʞᴅʥʝ ʩʘʣʳʩʪʳʨʤʘʣʳ ʳʣסʘʣʜʳʣʳ(55-90%) ץ ʛװʣʜʝʨʜʽש ʞʘʧʧʘʡ ʘʰʳʣʫʳʥʘ ץʦʣʘʡʣʳ ʙʦʣʜʳ. 

ᴄʩʽʨʝʩʝ, ʙײʣ ʧʨʦʮʝʩʩ 12:00-ʜʝʥ 16:00-ʛʝ ʜʝʡʽʥ 22-24ÁC ʪʝʤʧʝʨʘʪʫʨʘʜʘ ʞᴅʥʝ 55-70% 

ʳʣסʘʣʜʳʣʳץʪʘ ʙʝʣʩʝʥʜʽ ʞװʨʜʽ, ʙײʣ ʪʦʟʘשʜʘʥʜʳʨסʳʰʪʘʨʜʳײ שʰʫ ʫʘץʳʪʳʤʝʥ ʩᴅʡʢʝʩ ʢʝʣʜʽ. 

ɿʝʨʪʪʝʫ ʘʡʤʘץʪʘʨʳʥʳש ʪʘʙʠסʠ-ʢʣʠʤʘʪʪʳץ ʞʘסʜʘʡʣʘʨʳ 2022ï2024 ʞʳʣʜʘʨ ʘʨʘʣʳסʳʥʜʘסʳ 

 ʨʛʽʟʽʣʜʽ. ʇʘʨʘʛʚʘʡ ʤʝʥװʜʝʨʝʢʪʝʨʽ ʥʝʛʽʟʽʥʜʝ ʞ שʳʥʳסʩʪʘʥ ʤʝʪʨʦʣʦʛʠʷ ʦʨʪʘʣʳץʘʟʘפ

ʊװʨʢʽʩʪʘʥ ʦʙʣʳʩʳʥʳש ʢʣʠʤʘʪʪʳץ ʝʨʝʢʰʝʣʽʢʪʝʨʽʥ ʪʘʣʜʘʫ װʰʽʥ ɻ. ɺʘʣʴʪʝʨʜʽ(1968) ש 

ʢʣʠʤʘʪʪʳץ ʜʠʘʛʨʘʤʤʘ ᴅʜʽʩʽ ץʦʣʜʘʥʳʣʜʳ. 

S. rebaudiana ʛװʣʜʝʨʽ ʩʘʙʘץʪʘʨʜʘ ʩʝʙʝʪʪʝʨʜʝ ʦʨʥʘʣʘʩץʘʥ ʞᴅʥʝ ʢװʨʜʝʣʽ ײץʨʳʣʳʤסʘ 

ʠʝ. ʆʣʘʨ ץʦʩʞʳʥʳʩʪʳ, ʨʘʜʠʘʣʜʳ ʩʠʤʤʝʪʨʠʷʣʳ (ʘʢʪʠʥʦʤʦʨʬʪʳ), ʙʝʩ ʝʨʢʽʥ ʦʨʥʘʣʘʩץʘʥ ʘץ 

ʪװʩʪʽ ʢװʣʪʝʞʘʧʳʨʘץʰʘʜʘʥ ʪײʨʘʜʳ. ʉʝʙʝʪ ʛװʣʜʝʨʜʽש ʪʦʧʪʘʩץʘʥ ʞʘʧʳʨʘץ ץʘʙʳʨʰʘסʳʤʝʥ 

ʪװʟʽʣʛʝʥ. ʊʦʩʪʘסʘʥʰʘ ʞʘʧʳʨʘץʰʘʣʘʨʳ ʞʦץ, ʦʥʳש ʦʨʥʳʥʘ ʛװʣʩʘסʘץʪʳש ʞʦסʘʨסʳ ʙᴇʣʽʛʽʥʜʝ 

12-14 ʪװʢʪʝʥ ʪײʨʘʪʳʥ ʰʦץ ʦʨʥʘʣʘʩץʘʥ. ɸʥʜʨʦʮʝʡ ʙʝʩ ʘʪʘʣʳץʪʘʥ ʪײʨʘʜʳ, ʦʣʘʨ ʛװʣʜʽש 

ʦʨʪʘʩʳʥʜʘ ʦʨʥʘʣʘʩץʘʥ. ɸʪʘʣʳץ ʞʽʧʪʝʨʽ ʝʨʢʽʥ, ʪװʢʩʽʟ ʞᴅʥʝ ʮʠʣʠʥʜʨ ʪᴅʨʽʟʜʽ. ʊʦʟʘש ʝʢʽ ײʷʣʳ, 

 שʪʳץʘסʣʩʘװʘʥ. ɻסʨʘʣײץ ʙʽʨʽʛʫʽʥʝʥ שʪʳץʳ 1,0ï1,5 ʤʤ. ɻʠʥʝʮʝʡ ʝʢʽ ʞʝʤʽʩʞʘʧʳʨʘסʟʳʥʜʳײ

ʪᴇʤʝʥʛʽ ʙᴇʣʽʛʽ ײʟʳʥʰʘ, ʙʽʨ ʢʘʤʝʨʘʣʳ ʞᴅʥʝ ʙʽʨ ʪץײʳʤʙװʨʰʽʢʪʽ ץʘʤʪʠʜʳ. ʊʦʟʘשʥʳש ʞʝʪʽʣʫʽ 

 ʽʥʜʝשʣʜʝʫ ʢʝʟʝװʽʥʜʝ ʪᴇʤʝʥ (83%), ʞʘʧʧʘʡ ʛשʳ ʢʝʟʝץʙʘʩʪʘʧ שʣʜʝʥʫʜʽװʛ (ʳסʪʳʣʳץʨʳײ)

ʞʦסʘʨʳ (88%), ʘʣ ʛװʣʜʝʥʫʜʽש ʩʦשʳʥʜʘ ʦʨʪʘʰʘ ʜʝשʛʝʡʜʝ (86%) ʙʦʣʜʳ. Asteraceae 

ʪץײʳʤʜʘʩʳʥʘ ʵʥʪʦʤʦʬʠʣʠʷ ᴅʜʽʩʪʝʨʽ ʞᴅʥʝ ʢʩʝʥʦʛʘʤʠʷ ʪʠʧʽ ʪᴅʥ. ɻװʣʜʝʫ ʢʝʟʝשʽʥʜʝ 

ʪʦʟʘשʜʘʥʫסʘ ʢᴇʧʪʝʛʝʥ ʞᴅʥʜʽʢʪʝʨʜʽץ שʘʪʳʩץʘʥʳ ʪʽʨʢʝʣʜʽ. ʊʦʟʘש ʪװʡʽʨʰʽʢʪʝʨʽʥʽש ʩʘʙʘץ 

ʽʰʽʥʜʝ ᴇʩʫʽʥʝ ʥʝʛʽʟʜʝʣʝ ʦʪʳʨʳʧ, ʘʚʪʦʛʘʤʠʷ ʤװʤʢʽʥʜʽʛʽʥ ʙʦʣʞʘʫסʘ ʙʦʣʘʜʳ. 

S. rebaudiana ᴇʩʽʤʜʽʛʽʥʽפ שʘʟʳײסʨʪ ʘʫʜʘʥʳʥʜʘסʳ ʪʘʙʠסʠ ץʘʩʠʝʪʪʝʨʽ ʠʥʪʨʦʜʫʢʮʠʷʥʳש 

ʩᴅʪʪʽʣʽʛʽʥ ʢᴇʨʩʝʪʝʜʽ. ʀʥʪʨʦʜʫʢʮʠʷʥʳש ʩᴅʪʪʽʣʽʛʽʥ ʙʘסʘʣʘʫʜʘ ʛʝʥʝʨʘʪʠʚʪʽ ʜʘʤʫ, ʚʝʛʝʪʘʪʠʚʪʽ 

ʢᴇʙʝʶ, ʛʘʙʠʪʫʩʪʳש ʩʘץʪʘʣʫʳ, ʘʫʨʫʣʘʨ ʤʝʥ ʟʠʷʥʢʝʩʪʝʨʜʽש ʟʘץʳʤʜʘʥʫʳ, ʩʦʥʜʘʡ-ʘץ ᴇʩʽʤʜʽʢ-

ʪʝʨʜʽש ʞʳʣʜʳש ʢʨʠʪʠʢʘʣʳץ ʢʝʟʝשʜʝʨʽʥʜʝʛʽ ᴇʤʽʨʰʝשʜʽʛʽ ʝʩʢʝʨʽʣʝʜʽ. S. rebaudiana ʠʥʪʨʦʜʫʢ-

ʮʠʷʩʳʥʳש ʥᴅʪʠʞʝʣʝʨʽʥ ʪʘʣʜʘʫ װʰʽʥ 5 ʙʘסʘʣʘʫ ʢᴇʨʩʝʪʢʽʰʽ ץʦʣʜʘʥʳʣʜʳ (2-ʢʝʩʪʝ). ɹʘסʘʣʘʫ 

100 ʙʘʣʜʳץ ʰʢʘʣʘ ʙʦʡʳʥʰʘ ʞװʨʛʽʟʽʣʜʽ. 20-39 ʙʘʣʣ ï ʙʦʣʘʰʘסʳ ʞʦ40-59 ,ץ ï ʪᴇʤʝʥ ʙʦʣʘ-

ʰʘסʳ ʙʘʨ, 60-79 ï ʙʦʣʘʰʘסʳ ʙʘʨ, 80-100 ï ᴇʪʝ ʙʦʣʘʰʘסʳ ʙʘʨ ʜʝʧ ʝʩʝʧʪʝʣʝʜʽ. S. Rebaudiana 

ᴇʩʽʤʜʽʛʽʥʽש ʠʥʪʨʦʜʫʢʮʠʷ ʞʘסʜʘʡʳʥʜʘ ʞʘʧʳʨʘץ ʤʘʩʩʘʩʳʥ ʪװʟʫ ץʘʙʽʣʝʪʽ ʦʥʳש ʘʫʳʣʰʘʨʫʘ-

ʰʳʣʳץʪʳײץ ץʥʜʳʣʳסʳʥʳש ʥʝʛʽʟʛʽ ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥʽש ʙʽʨʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. -20ÁC ʪʝʤʧʝʨʘ-

ʪʫʨʘʜʘ ᴇʩʽʤʜʽʢʪʽש ʞʝʨ ʘʩʪʳ ʙᴇʣʽʢʪʝʨʽ ʤʝʥ ʩʘʙʘץʪʘʨʳʥʜʘסʳ ʙװʡʨʝʢʪʝʨ ʟʘץʳʤʜʘʥʙʘʡʜʳ. 



52 

 

 

2-ʢʝʩʪʝ ï S. rebaudiana ʠʥʪʨʦʜʫʢʮʠʷʣʳץ ʙʘסʘʣʘʫ ʰʢʘʣʘʩʳ (ʙʘʣʣ) 

 

ʂᴇʨʩʝʪʢʽʰʪʝʨ ɹʘʣʣ  ʀʥʪʨʦʜʫʢʮʠʷʣʳץ 

ʙʘסʘʣʘʫ, ʙʘʣʣʜʘʨ 1 2 3 

ʓʣסʘʣʜʳʣʳץץʘ ץʦʡʳʣʘʪʳʥ 

ʪʘʣʘʧ 

ʪᴇʤʝʥ ʦʨʪʘʰʘ ʞʦסʘʨʳ 
10 

ɾʦסʘʨʳ ʪʝʤʧʝʨʘʪʫʨʘסʘ 

 ʘʪʳʥʘʩʳץ

ʪײʨʘץʪʳ ʦʨʪʘʰʘ ʪײʨʘץʪʳ ʪײʨʘץʩʳʟ 
10 

ʊᴇʤʝʥ ʪʝʤʧʝʨʘʪʫʨʘסʘ ץʘʪʳʥʘʩʳ ʪײʨʘץʪʳ ʦʨʪʘʰʘ ʪײʨʘץʪʳ ʪײʨʘץʩʳʟ 20 

 ʳʥʜʳ ʙʝʥʟʠʥʛʝ ʪᴇʟʽʤʜʽ ᴇʥʙʝʡʜʽ 25ץʘʨץ ʘʙʽʣʝʪʽץ ʘʡʪʘ ᴇʥʫפ

ʊʘʙʠסʠ ʢᴇʙʝʶ ʞʦסʘʨʳ ʦʨʪʘʰʘ ʙʦʣʤʘʡʜʳ 10 

ɹʘʨʣʳסʳ  75 

 

ɾʝʨ ʘʩʪʳ ʙᴇʣʽʢʪʝʨʽ ï ʙײʣ ʪʦʧʳʨʘץץʘ ʝʥʫ ʞᴅʥʝ ץʳʩץʘʨʫ ץʘʙʽʣʝʪʽʥʝ ʠʝ ʪʘʤʳʨʣʘʨ. S. 

rebaudiana ʠʥʪʨʦʜʫʢʮʠʷ ʞʘסʜʘʡʳʥʜʘ ʘʫʨʫʣʘʨ ʤʝʥ ʟʠʷʥʢʝʩʪʝʨʜʝʥ ʟʘץʳʤʜʘʥסʘʥ ʞʦץ. ɹ. 

ʊʦץʪʘʝʚ ײʩʳʥסʘʥ ᴇʩʽʤʜʽʢʪʝʨʜʽ ʠʥʪʨʦʜʫʢʮʠʷʣʘʫʜʳ ʙʘסʘʣʘʫ ʰʢʘʣʘʩʳ ʥʝʛʽʟʽʥʜʝ ʊʫʨʢʝʩʪʘʥ 

ʦʙʣʳʩʳʥʳש ʞʘסʜʘʡʳʥʘ ʪᴅʥ ʠʥʪʨʦʜʫʢʮʠʷʣʳץ ʙʘסʘʣʘʫ ᴅʟʽʨʣʝʥʜʽ. ʆʩʳʣʘʡʰʘ, S. rebaudiana 

ʠʥʪʨʦʜʫʢʮʠʷ ʞʘסʜʘʡʳʥʜʘ 75 ʙʘʣʣ ʞʠʥʘʧ, ʙʦʣʘʰʘסʳ ʙʘʨ ʪװʨ ʨʝʪʽʥʜʝ ʪʘʥʳʣʜʳ. ʉʦʥʳʤʝʥ 

 ʥʜʳ ʜᴅʨʽʣʽʢ ᴇʩʽʤʜʽʢײץ ʣ ʦʥʳײʪʘʨʳʥʜʘ 12,5% ʩʪʝʚʠʦʟʠʜ ʙʘʨ, ʙץʘʪʘʨ, S. rebaudiana ʞʘʧʳʨʘץ

ʝʪʝʜʽ. ʆʩʳʣʘʡʰʘ, ʟʝʨʪʪʝʣʛʝʥ ʪװʨ S. rebaudiana ʊʫʨʢʝʩʪʘʥ ʦʙʣʳʩʳʥʜʘ ᴇʩʽʨʽʣʝ ʘʣʘʜʳ. 

ʊץײʳʤʥʘʥ ʢᴇʙʝʶ ץʘʙʽʣʝʪʽ, ʞʦסʘʨʳ ʞᴅʥʝ ʪᴇʤʝʥ ʪʝʤʧʝʨʘʪʫʨʘʣʘʨסʘ ץʘʨʳʤ-ץʘʪʳʥʘʩʳ, 

ᴇʥʽʤʜʽʣʽʛʽ ʞᴅʥʝ ʘʫʨʫʣʘʨסʘ ʪᴇʟʽʤʜʽʣʽʛʽ ʦʩʳ ʠʥʪʨʦʜʫʢʮʠʷʣʳץ ʪװʨʜʽ ʜʘʣʘ ʞʘסʜʘʡʳʥʜʘ ʢʝשʽʥʝʥ 

ʢᴇʙʝʡʪʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

ᴆʩʽʤʜʽʢʪʝʨʜʽש ʛʝʥʝʨʘʪʠʚʪʽ ʢʝʟʝשʛʝ ᴇʪʫʽ ʦʣʘʨʜʳש ʘʢʢʣʠʤʘʪʠʟʘʮʠʷʩʳʥʳש ʥʝʛʽʟʛʽ ʢʨʠ-

ʪʝʨʠʡʣʝʨʽʥʽש ʙʽʨʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɿʝʨʪʪʝʣʽʧ ʦʪʳʨסʘʥ S. rebaudiana ᴇʩʽʤʜʽʛʽ ᴇʟʽʥʽש ʛʝʥʝʨʘ-

ʪʠʚʪʽ ʢʝʟʝשʽʥ ʙʽʨʽʥʰʽ ʚʝʛʝʪʘʮʠʷʣʳץ ʞʳʣʳ ʊװʨʢʽʩʪʘʥ ʦʙʣʳʩʳʥʳש ʞʘסʜʘʡʳʥʜʘ ʙʘʩʪʘʜʳ. 

ᴄʜʝʪʪʝ ʛװʣʜʝʫ ᴇʪʝ ʢʝʰ ʙʘʩʪʘʣʳʧ, ץʳʨʢװʡʝʢ ʘʡʳʥʳש ʙʘʩʳʥʜʘ ʦʨʳʥ ʘʣʘʜʳ. ʅᴅʪʠʞʝʩʽʥʜʝ 

ʞʦסʘʨʳ ʩʘʧʘʣʳ ʪץײʳʤʜʘʨ ʘʣʳʥʘʜʳ, ʙײʣ ʞʘץʩʳ ʢᴇʙʝʶʜʽ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ. S. rebaudiana 

ᴇʩʽʤʜʽʢ ʪװʨʽʥ ᴇʩʽʨʝʪʽʥ ʬʝʨʤʝʨʣʽʢ ʰʘʨʫʘʰʳʣʳץʪʘʨ ײʩʳʥʳʣסʘʥ ʢᴇʙʝʶ ʞᴅʥʝ ʢװʪʽʤ ᴅʜʽʩʪʝʨʽʥ 

 ʳʤ ʩʝʙʫ ʤʝʥ ʩʫʘʨʫ ʨʝʞʠʤʽץײʽʨʛʝ ʩᴅʡʢʝʩ ʢʝʣʝʪʽʥ ʪשʦʩʳ ᴇ ,ץʦʣʜʘʥʘ ʘʣʘʜʳ. ʉʦʥʜʘʡ-ʘץ

ʙʦʡʳʥʰʘ ײʩʳʥʳʩʪʘʨ ʨʘʩʪʘʣʜʳ. פʘʟʳײסʨʪ ʘʫʜʘʥʳʥʜʘסʳ ʢʣʠʤʘʪʪʳץ ʞʘסʜʘʡʣʘʨ ʦʨʪʘʰʘ 

ʞʳʣʜʳץ ʪʝʤʧʝʨʘʪʫʨʘʩʳ ʪᴇʤʝʥʽʨʝʢ ʞᴅʥʝ ʳʣסʘʣʜʳʣʳסʳ ʘʟʳʨʘץ ʙʦʣʫʳʤʝʥ ʝʨʝʢʰʝʣʝʥʝʜʽ.  

 ץʙʠʦʵʢʦʣʦʛʠʷʣʳ שʜʘʡʣʘʨʜʘ ʝʥʛʽʟʽʣʛʝʥ ᴇʩʽʤʜʽʢʪʝʨʜʽסʘ ʞʘשʦʨʳʪʳʥʜʳ. ɾʘפ

ʩʠʧʘʪʪʘʤʘʣʘʨʳʥ ʟʝʨʪʪʝʫ ʙʘʨʳʩʳʥʜʘ ᴇʩʫ ץʘʨץʳʥʳ, ʤʘʫʩʳʤʜʳץ ʞʝʪʽʣʫ ʜʠʥʘʤʠʢʘʩʳ ʞᴅʥʝ 

ʦʣʘʨʜʳש ʥʝʛʽʟʛʽ ʵʢʦʣʦʛʠʷʣʳץ ʬʘʢʪʦʨʣʘʨסʘ ץʘʪʳʥʘʩʳ ʤʘשʳʟʜʳ. פʘʟʘץʩʪʘʥʥʳש ʦשʪװʩʪʽʢ 

ʙᴇʣʽʛʽʥʜʝ, ʊװʨʢʽʩʪʘʥ ʦʙʣʳʩʳʥʜʘ S. rebaudiana-ʥʳש ʙײʣ ʘʩʧʝʢʪʽʣʝʨʽ ʟʝʨʪʪʝʣʤʝʛʝʥ ʢװʡʽʥʜʝ 

 ʜʝʨʽʥʜʝʛʽ ᴇʩʫ ʞᴅʥʝ ʜʘʤʫשʨʣʽ ʢʝʟʝװᴅʨʪ שʟʝʨʪʪʝʫʣʝʨʽʤʽʟ ʦʥʪʦʛʝʥʝʟʜʽ שʘʣʳʧ ʦʪʳʨ. ɹʽʟʜʽץ

ʝʨʝʢʰʝʣʽʢʪʝʨʽ, ᴇʩʽʤʜʽʢʪʝʨʜʽש ʞʘʩʳʥʘ ʙʘʡʣʘʥʳʩʪʳ ᴇʟʛʝʨʛʽʰʪʽʢ ʞᴅʥʝ ʩʘʙʘץʪʘʨʜʳש ᴇʩʫʽʥʽש 

 ʪʘʡʪʳʥץʳʥ ʘʥʳסʙʦʣʘʰʘ שʪʳ ᴇʩʽʤʜʽʢʪʽץʘʥ ʦʨʪʘ ʬʘʢʪʦʨʣʘʨʳʤʝʥ ʙʘʡʣʘʥʳʩʳ ʩʠʷסʦʨʰʘץ

ʥʝʛʽʟʛʽ ʢᴇʨʩʝʪʢʽʰʪʝʨʜʽ ʟʝʨʪʪʝʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʜʽ. 2022-2024 ʞʳʜʘʨ ʘʨʘʣʳסʳʥʜʘ ʊװʨʢʽʩʪʘʥ 

ʦʙʣʳʩʳ, פʘʟʳײסʨʪ ʘʫʜʘʥʳ, ʐʘʨʙײʣʘץ ʘʫʳʣʳʥʜʘ ʞװʨʛʽʟʽʣʛʝʥ ʟʝʨʪʪʝʫ ʙʘʨʳʩʳʥʜʘ 

ʢᴇʧʞʳʣʜʳץ ᴇʩʽʤʜʽʢ ʞʝʨʩʽʥʜʽʨʫ ʞʘסʜʘʡʳʥʜʘ ʩᴅʪʪʽ ʙʝʡʽʤʜʝʣʛʝʥʽʥ ʢᴇʨʩʝʪʪʽ.  

 ʘʨʳ ʙʽʣʽʤסʳʣʳʤ ʞᴅʥʝ ʞʦנ ʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳץʘʟʘפ ʣ ʟʝʨʪʪʝʫʜʽײʘʨʞʳʣʘʥʜʳʨʫ. ɹפ

ʤʠʥʠʩʪʨʣʽʛʽʥʽנ שʳʣʳʤ ʢʦʤʠʪʝʪʽ ץʘʨʞʳʣʘʥʜʳʨʜʳ (ʛʨʘʥʪ ˉ AP13068113). 
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BERTONI ɺ ʂɸʏɽʉʊɺɽ ʄʅʆɻʆʃɽʊʅɽɻʆ ʈɸʉʊɽʅʀʗ ɺ ʋʉʃʆɺʀʗʍ 
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1
ʅɸʆ çʖʞʥʦ-ʂʘʟʘʭʩʪʘʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʄ. ɸʫʵʟʦʚʘè, ʛ. ʐʳʤʢʝʥʪ, ʂʘʟʘʭʩʪʘʥ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʫʩʣʦʚʠʷʭ ʊʫʨʢʝʩʪʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʚʧʝʨʚʳʝ ʙʳʣʠ ʠʩʩʣʝʜʦʚʘʥʳ 

ʙʠʦʵʢʦʣʦʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʥʪʦʛʝʥʝʟʘ ʪʨʦʧʠʯʝʩʢʦʛʦ ʨʘʩʪʝʥʠʷ Stevia rebaudiana. ɹʳʣʠ 

ʠʟʫʯʝʥʳ ʩʨʦʢʠ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ, ʙʫʪʦʥʠʟʘʮʠʠ, ʮʚʝʪʝʥʠʷ ʠ ʧʣʦʜʦʥʦʰʝʥʠʷ ʨʘʩʪʝʥʠʡ, ʚʳʨʘʱʝʥʥʳʭ 

ʠʟ ʩʝʤʷʥ. ʆʧʨʝʜʝʣʝʥʳ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʩʫʪʦʯʥʦʡ ʠ ʩʝʟʦʥʥʦʡ ʜʠʥʘʤʠʢʠ ʮʚʝʪʝʥʠʷ, ʘ ʪʘʢʞʝ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠ ʠʥʪʨʦʜʫʢʮʠʠ ʮʚʝʪʳ ʩʦʭʨʘʥʷʶʪ ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʧʳʣʴʮʝʚʘʥʠʶ ʩ 

ʧʨʦʪʝʨʘʥʜʨʠʯʝʩʢʠʤ ʠ ʢʩʝʥʦʛʘʤʥʳʤ ʪʠʧʘʤʠ, ʦʙʝʩʧʝʯʠʚʘʷ ʩʪʘʙʠʣʴʥʦʝ ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʝʤʷʥ. 

ɺʳʷʚʣʝʥʘ ʟʘʚʠʩʠʤʦʩʪʴ ʩʦʜʝʨʞʘʥʠʷ ʩʪʝʚʠʦʟʠʜʘ ʚ ʣʠʩʪʴʷʭ ʦʪ ʬʘʟʳ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʷ ʠ ʝʛʦ ʚʦʟʨʘʩʪʘ. 

ʇʨʠ ʧʦʩʘʜʢʝ ʚ ʦʪʢʨʳʪʳʡ ʛʨʫʥʪ ʩ ʩʦʙʣʶʜʝʥʠʝʤ ʥʦʨʤʳ 80-100 ʛ/ʤĮ ʠ ʧʦʜʢʦʨʤʢʝ ʨʘʩʪʝʥʠʷ 

ʢʦʤʧʣʝʢʩʥʳʤ ʦʨʛʘʥʦʤʠʥʝʨʘʣʴʥʳʤ ʫʜʦʙʨʝʥʠʝʤ "ɹʠʦʛʫʤʫʩ" ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ 5 ʛ/ʣ, ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ 

https://doi.org/10.1094/PDIS-03-18-0446-PDN


56 

 

 

ʩʪʝʚʠʠ ʫʚʝʣʠʯʠʣʘʩʴ ʥʘ 20-30%; ʧʨʠ ʫʢʨʳʪʠʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʨʘʩʰʠʨʝʥʥʦʛʦ ʚʝʨʤʠʢʫʣʠʪʘ ʫʜʘʣʦʩʴ 

ʩʥʠʟʠʪʴ ʨʘʩʭʦʜ ʚʦʜʳ ʥʘ 20%. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʧʨʘʢʪʠʢʝ 

ʚʦʟʜʝʣʳʚʘʥʠʷ Stevia rebaudiana ʚ ʶʞʥʳʭ ʨʘʡʦʥʘʭ ʂʘʟʘʭʩʪʘʥʘ, ʘ ʪʘʢʞʝ ʚ ʧʨʦʮʝʩʩʝ ʧʦʜʛʦʪʦʚʢʠ 

ʩʧʝʮʠʘʣʠʩʪʦʚ-ʙʠʦʣʦʛʦʚ-ʵʢʦʣʦʛʦʚ ʚ ʚʫʟʘʭ ʚ ʨʘʤʢʘʭ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʢʫʨʩʦʚ ʧʦ ʙʠʦʣʦʛʠʠ 

ʮʚʝʪʝʥʠʷ ʠ ʩʝʤʝʥʦʩʦʦʙʨʘʟʦʚʘʥʠʷ ʥʝʪʨʘʜʠʮʠʦʥʥʳʭ ʨʘʩʪʝʥʠʡ. ʂʨʦʤʝ ʪʦʛʦ, ʦʥʠ ʧʦʟʚʦʣʷʶʪ ʦʮʝʥʠʪʴ 

Stevia rebaudiana ʢʘʢ ʧʝʨʩʧʝʢʪʠʚʥʦʝ ʤʥʦʛʦʣʝʪʥʝʝ ʨʘʩʪʝʥʠʝ ʜʣʷ ʫʩʣʦʚʠʡ ʊʫʨʢʝʩʪʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʠ 

ʨʘʟʨʘʙʦʪʘʪʴ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʨʘʟʤʥʦʞʝʥʠʶ ʠʟ ʩʝʤʷʥ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: Stevia Rebaudiana, in vitro, ʣʝʢʘʨʩʪʚʝʥʥʳʝ ʨʘʩʪʝʥʠʷ, ʩʪʝʚʠʦʟʠʜ, 

ʢʫʣʴʪʫʨʥʘʷ ʬʣʦʨʘ 
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Annotation. In the conditions of Turkestan region, the bioecological characteristics of the 

ontogenesis of the tropical plant Stevia rebaudiana were studied for the first time. The growth and 

development, budding, flowering, and fruiting periods of plants grown from seeds were investigated. The 

patterns of daily and seasonal flowering dynamics were determined, and it was established that under 

introduction, flowers retain the ability to pollinate with protandrous and xenogamous types, ensuring 

stable seed formation. The dependence of stevioside content in the leaves on the plantôs developmental 

stage and age was identified. When planted in open ground, by maintaining the norm of 80-100 g/mĮ and 

feeding the plants with the complex organo-mineral fertilizer "Biogumus" at a concentration of 5 g/l, the 

productivity of stevia increased by 20-30%; using expanded vermiculite for covering led to a 20% 

reduction in water consumption. The research results can be used in the practice of growing Stevia 

rebaudiana in the southern regions of Kazakhstan, as well as in the training of biologist-ecologist 

specialists in universities within the framework of specialized courses on the flowering biology and seed 

productivity of non-traditional plants. Additionally, these results allow evaluating Stevia rebaudiana as a 

promising perennial plant for the conditions of Turkestan region and developing recommendations for 

seed propagation. 

Keywords: Stevia Rebaudiana, in vitro, medicinal plants, stevioside, cultural flora. 
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ɸʥʜʘʪʧʘ. ʄʘץʘʣʘʜʘ ɸץʤʦʣʘ ʦʙʣʳʩʳʥʳש ʢʘʨʙʦʥʘʪʪʳ ץʘʨʘ ʪʦʧʳʨʘץ ʞʘסʜʘʡʳʥʜʘ ʢʣʠʤʘʪʪʳץ 

ᴇʟʛʝʨʽʩʪʝʨʛʝ ʙʘʡʣʘʥʳʩʪʳ ʞʘʟʜʳץ ʞײʤʩʘץ ʙʠʜʘʡ ʜʘץʳʣʳʥʳש ᴇʥʽʤʜʽʣʽʛʽʥʝ ʩʝʙʫ ʤʝʨʟʽʤʽʥʽש ᴅʩʝʨʽ 

ʢʝʣʪʽʨʽʣʛʝʥ. ʉʦʣʪװʩʪʽʢ פʘʟʘץʩʪʘʥʥʳש ʩʫ ʨʝʩʫʨʩʪʘʨʳ ʰʝʢʪʝʫʣʽ ʘʡʤʘץʪʘʨʳʥʜʘ ʩʝʙʫ ʤʝʨʟʽʤʽʥ ʜײʨʳʩ 

ʞʦʩʧʘʨʣʘʫ ʞᴅʥʝ ʘʣʳʥʘʪʳʥ ᴇʥʽʤʛʝ ʪʦʧʳʨʘץʪʘסʳ ʳʣסʘʣʜʳ ʪʠʽʤʜʽ ʧʘʡʜʘʣʘʥʫ ץʘʞʝʪʪʽʣʽʛʽʥ ʘʪʘʡ 

ʦʪʳʨʳʧ, ʥʝʛʽʟʛʽ ᴅʩʝʨ ʝʪʫʰʽ ʬʘʢʪʦʨʣʘʨʜʳװ שʰ ʞʳʣʜʳץ ʦʨʪʘʰʘ ʤᴅʣʽʤʝʪʪʝʨʽ ʢʝʣʪʽʨʽʣʛʝʥ. ɿʝʨʪʪʝʫ 

ʞʳʣʜʘʨʳ  ʛʠʜʨʦʪʝʨʤʠʷʣʳץ ʢʦʵʬʬʠʮʠʝʥʪʪʽש ʝʩʝʧʪʝʫʣʝʨʽ 2021 ʞᴅʥʝ 2023 ʞʳʣʜʘʨʳ 

ʤʝʪʝʦʨʦʣʦʛʠʷʣʳץ ʞʘסʜʘʡʣʘʨʳʥ ᴇʪʝ ײץʨסʘץ (ɻʊʂ = 0,43-0,41), ʘʣ, 2022 ʞʳʣʳ ײץʨסʘץ (ɻʊʂ = 0,8) ʜʝʧ 

ʩʠʧʘʪʪʘʣʜʳ. ɿʝʨʪʪʝʫ ʞװʨʛʽʟʽʣʛʝʥ װʰ ʞʳʣʜʳץ ʦʨʪʘʰʘ ʤᴅʣʽʤʝʪʪʝʨ ʙʦʡʳʥʰʘ ʝש ʢᴇʧ ᴇʥʽʤʜʽ ʳʣסʘʣʜʳש 

-ʧʽʩʽʧ ץʚʝʛʝʪʘʮʠʷʣʳ שʘʣʜʳ. ɹʠʜʘʡʜʳץʘʟʳ 4 ʤʘʫʩʳʤʜʘ ʙʘʡ שʦʨʳ 10 ʞᴅʥʝ 15 ʤʘʤʳʨʜʘ ʙʦʣʩʘ, ʘʣ ʝץ

ʞʝʪʽʣʫ ʢʝʟʝשʽ 2021-2022 ʞʳʣʜʘʨʳ 95-90- ʢװʥ ʙʦʣʩʘ, ʘʣ ʞʘʟʜʳש ʢװʨʪ ײץʨסʘץ ʙʦʣʫʳʥʳש ʩʘʣʜʘʨʳʥʘʥ 

2023 ʞʳʣʳ ʚʝʛʝʪʘʮʠʷʣʳץ ʢʝʟʝשʽ 83-85- ʢװʥʛʝ ʜʝʡʽʥ ץʳʩץʘʨסʘʥ. 2021-2023 ʞʞ. ʟʝʨʪʪʝʫ 

ʥᴅʪʠʞʝʣʝʨʽʥʝ ʩװʡʝʥʝ ʦʪʳʨʳʧ, ʞʘʟʜʳץ ʞײʤʩʘץ ʙʠʜʘʡʜʳש ʝש ʞʦסʘʨʳ ᴇʥʽʤʜʽʣʽʢ  ʢᴇʨʩʝʪʢʽʰʪʝʨʽ (16,5-

16,9 ʮ/ʛʘ) 5-20 ʤʘʤʳʨ ʘʨʘʣʳסʳ ʦשʪʘʡʣʳ ʩʝʙʫ ʤʝʨʟʽʤʽ ʙʦʣʳʧ ʪʘʙʳʣʜʳ. ɸʣ, ʝש ʪᴇʤʝʥ ᴇʥʽʤʜʽʣʽʢ 

ʢᴇʨʩʝʪʢʽʰʽ 4 ʤʘʫʩʳʤʜʘ ʩʝʙʽʣʛʝʥ ʤʝʨʟʽʤʜʝ (13,4 ʮ/ʛʘ) ʙʦʣʜʳ.  

ʊʽʨʝʢ ʩᴇʟʜʝʨ: ʢʣʠʤʘʪʪʳץ ᴇʟʛʝʨʽʩ, ʩʝʙʫ ʤʝʨʟʽʤʽ, ʜᴅʥ ʞʝʣʽʤʰʝʩʽ, ᴇʥʽʤʜʽʣʽʢ, ʞʘʟʜʳץ ʙʠʜʘʡ 

 

ʂʽʨʽʩʧʝ. ɽʣʽʤʽʟʜʝ ʩʦסשʳ ʞʳʣʜʘʨʳ ʢʣʠʤʘʪʪʳש ᴇʟʛʝʨʫʽ ײʟʘץ ʤʝʨʟʽʤʜʽ ʞᴅʥʝ ʜʝʨ 

ʢʝʟʽʥʜʝ ʰסײʳʣ ᴅʨʝʢʝʪ ʝʪʫʜʽ ץʘʞʝʪ ʝʪʝʪʽʥ ʤᴅʩʝʣʝ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 1930 ʞʳʣʜʳש ʦʨʪʘʩʳʥʘʥ 

ʙʘʩʪʘʧ ʘʫʘʥʳש ʦʨʪʘʰʘ ʞʳʣʜʳץ ʪʝʤʧʝʨʘʪʫʨʘʩʳʥʳש ʘʡʪʘʨʣʳץʪʘʡ ʞʦסʘʨʳʣʘסʘʥʳʥ ʘʪʘʧ ᴇʪʫ 

ʤʘשʳʟʜʳ ï ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ ʜʘץʳʣʜʘʨʳʥʘ ʝʣʝʫʣʽ ᴅʩʝʨ ʝʪʝʜʽ. ɸʫʘʥʳש ʦʨʪʘʰʘ 

ʪʝʤʧʝʨʘʪʫʨʘʩʳ ᴅʨ 10 ʞʳʣ ʩʘʡʳʥ 0,26ÁC-ץʘ ᴇʩʽʧ ʢʝʣʝʜʽ, ʙײʣ ʘʫʳʣʰʘʨʫʘʰʳʣʳץ ʜʘץʳʣʜʘʨʳʥ 

ᴇʩʽʨʫ ʪᴅʞʽʨʠʙʝʣʝʨʽ ʤʝʥ ᴅʜʽʩʪʝʨʽʥ ᴅʣʽ ʜʝ ʞʝʪʽʣʜʽʨʫʜʽ ץʘʞʝʪ ʝʪʝʜʽ. ʅʝʛʽʟʛʽ ʝʛʽʥʰʽʣʽʢ 

ᴇשʽʨʣʝʨʽʥʜʝ ʞʳʣʜʳץ ʞʘʫʳʥ - ʰʘʰʳʥ ʤᴇʣʰʝʨʽ 200 - 350 ʤʤ ʙʦʣʩʘ, ʘʣ ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ 

ʜʘץʳʣʜʘʨʳʥʳש ʪʽʨʰʽʣʽʢ ʢʝʟʝשʽʥʜʝ-ʰʘʤʘʤʝʥ 206 - 118 ʤʤ ײץʨʘʡʜʳ [1]. ʂʣʠʤʘʪʪʳש ᴇʩʽʧ 

ʢʝʣʝ ʞʘʪץʘʥ ᴇʟʛʝʨʽʩʪʝʨʽʥʝ ʙʘʡʣʘʥʳʩʪʳ ʉʦʣʪװʩʪʽʢ פʘʟʘץʩʪʘʥʥʳש ʜʘʣʘ ʘʡʤʘסʳ ʞʘסʜʘʡʳʥʜʘ 

ʘʪʤʦʩʬʝʨʘʣʳץ ʞʘʫʳʥ-ʰʘʰʳʥʥʳש ʩʠʧʘʪʳʥʘ ʙʘʡʣʘʥʳʩʪʳ ʙʠʜʘʡ ᴇʥʽʤʜʽʣʽʛʽʥʽש ᴇʟʛʝʨʛʽʰʪʽʢ 

ʜʝשʛʝʡʽʥ ʟʝʨʪʪʝʫ ʙʘʨʳʩʳʥʜʘ ʝש ʞʦסʘʨʳ ᴇʥʽʤʽʥ ʢʝʰ ʩʝʙʫ ʤʝʨʟʽʤʽʥʜʝ ʞװʨʛʽʟʽʣʛʝʥ 

ʟʝʨʪʪʝʫʣʝʨʜʝʥ ʘʣʳʥסʘʥ ʤᴅʣʽʤʝʪʪʝʥ ʢᴇʨʫʛʝ ʙʦʣʘʜʳ [2].  

 ʳʣʜʘʨʳʥʘʥץʜʘ ץʘʨʘʤʘʩʪʘʥ ʘʫʳʣʰʘʨʫʘʰʳʣʳץ ᴇʟʛʝʨʫʽʥʝ שʜʘ ʢʣʠʤʘʪʪʳשʘʟʽʨʛʽ ʪʘפ

ʪײʨʘץʪʳ ʞʦסʘʨʳ ᴇʥʽʤʽʥ ʘʣʫ ʞᴅʥʝ ʦʥʳש ʩʘʧʘʩʳʥ ʞʦסʘʨʳʣʘʪʫ װʰʽʥ ʦשʪʘʡʣʳ ʩʝʙʫ ʤʝʨʟʽʤ 

ʙʝʣʛʽʣʝʫ ᴇʟʝʢʪʽ ʤᴅʩʝʣʝʣʝʨʜʽש ʙʽʨʽ. ᴆʡʪʢʝʥʽ, ᴇʩʽʤʜʽʢʪʽש ʪʽʨʰʽʣʽʢ ʢʝʟʽʥʜʝ ʜʘץʳʣʜʘʨʜʳש 

ᴇʥʽʤʜʽʣʽʢ ʜʝשʛʝʡʽʥʝ ᴅʩʝʨ ʝʪʝʪʽʥ ʥʝʛʽʟʛʽ ʘʛʨʦʤʝʪʝʦʨʦʣʦʛʠʷʣʳץ  ʬʘʢʪʦʨʣʘʨ ʝʢʝʥʽ ʙʝʣʛʽʣʽ. 

ʉʦʥʜʳץʪʘʥ, ʦשʪʘʡʣʳ ʩʝʙʫ ʤʝʨʟʽʤʽʥ ʪʘשʜʘʫ ï ᴇʩʽʤʜʽʢʪʝʨʜʽש ʪʽʨʰʽʣʽʢ ʢʝʟʝשʽʥʜʝ ʙʝʣʛʽʣʽ-ʙʽʨ 
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ᴇʩʽʧ-ʜʘʤʫʳʥʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥ, ʩʦʥʳʤʝʥ ץʘʪʘʨ ʦʣʘʨʜʳש ᴇʥʽʤʜʽʣʽʛʽʥʝ ᴅʩʝʨ ʝʪʫʰʽ 

ʬʘʢʪʦʨʣʘʨʜʳש ʙʽʨʽ.   

ʂʣʠʤʘʪʪʳץ ᴇʟʛʝʨʽʩʪʝʨʛʝ ʙʘʡʣʘʥʳʩʪʳ ʙʠʜʘʡ ʜʘץʳʣʳʥʳש ʦשʪʘʡʣʳ ʩʝʙʫ ʤʝʨʟʽʤʽʥ 

ʘʥʳץʪʘʫʜʘ ʰʝʪʝʣʜʽʢ סʘʣʳʤʜʘʨ ᴇʟ װʣʝʩʪʝʨʽʥ ץʦʩʳʧ ʢʝʣʝʜʽ. פʳʪʘʡ סʘʣʳʤʜʘʨʳ ʙʽʨ ʞʳʣʜʘ 2 

ʙʠʜʘʡ ᴇʥʽʤʽʥʝ ץʦʣ ʞʝʪʢʽʟʫ װʰʽʥ, ʞʘʟסʳ ʦשʪʘʡʣʳ ʩʝʙʫ ʤʝʨʟʽʤʜʝʨʽ ʨʝʪʽʥʜʝ ʤʘʫʩʳʤ ʘʡʳʥʳש 

11-ʽ ʤʝʥ 25-ʽ ʢװʥʜʝʨʽʥʝʥ ʢʝʰʽʢʪʝʨʤʝʡ ʩʝʙʫʜʽ ײʩʳʥʩʘ [3], ɺ. ʈ. ʌʠʣʠʧʧʦʚ ʘʪʳʥʜʘסʳ ɹʫʨʷʪ 

ʤʝʤʣʝʢʝʪʪʽʢ ʘʫʳʣʰʘʨʫʘʰʳʣʳץ ʘʢʘʜʝʤʠʷʩʳʥʳס שʘʣʳʤʜʘʨʳʥʳ2015-2018 ש ʞʳʣʜʘʨʳ 

ʞװʨʛʽʟʛʝʥ ʟʝʨʪʪʝʫʣʝʨʽʥʜʝ 15-20 ʤʘʤʳʨ ʢװʥʜʝʨʽ ʩʝʫʽʧ ʦʨʪʘʰʘ 11,6 ʮ/ʛʘ ʜʝʡʽʥ ᴇʥʽʤ ʘʣסʘʥ 

[4,5]. ʈʝʩʝʡ ʬʝʜʝʨʘʮʠʷʩʳʥʳפ שʦʨסʘʥ ʦʙʣʳʩʳʥʜʘ ʞᴅʥʝ ʆʨʘʣ ʦʙʣʳʩʳʥʳש ʩʦʣʪװʩʪʽʛʽʥʜʝ 

ʞװʨʛʽʟʽʣʛʝʥ ʟʝʨʪʪʝʫ ʞײʤʳʩʪʘʨʳʥʜʘ ʩʘʧʘʣʳ ʘʩʪʳץ ʘʣʫ ʤʘץʩʘʪʳʥʜʘ ʩᴅʫʽʨ װʰʽʥʰʽ ʦʥʢװʥʜʽʛʽ 

ʤʝʥ ʤʘʤʳʨ ʘʡʳʥʳש ʘʣסʘʰץʳ ʦʥʢװʥʜʽʛʽʥʜʝ ʝʨʪʝ ʪץײʳʤʜʳ ʩʝʧʢʝʥʜʽ ʞᴇʥ ʩʘʥʘʡʜʳ [6,7].  

ɼײʨʳʩ ʪʘשʜʘʣסʘʥ ʩʝʙʫ ʤʝʨʟʽʤʜʝʨʽ ʘʩʪʳץ ʩʘʧʘʩʳʥʘ ʘʡʪʘʨʣʳץʪʘʡ ᴅʩʝʨ ʝʪʝʜʽ. ʆשʪʘʡʣʳ 

ʩʝʙʫ ʤʝʨʟʽʤʜʝʨ ᴇʩʽʤʜʽʢʪʝʨʜʽ ʳʣסʘʣʤʝʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫʛʝ, ʦʣʘʨʜʳ ʟʠʷʥʢʝʩʪʝʨ ʤʝʥ 

ʘʫʨʫʣʘʨʜʘʥ ץʦʨסʘʫסʘ, ʞʘץʩʳ ʬʠʟʠʢʘʣʳץ ʞᴅʥʝ ʪʝʭʥʦʣʦʛʠʷʣʳץ ץʘʩʠʝʪʪʝʨʤʝʥ ʞʦסʘʨʳ ᴇʥʽʤ 

ʘʣʫסʘ ʳץʧʘʣ ʝʪʝʜʽ. ʆʩʳ ʤʝʨʟʽʤʜʝʨʜʝʥ ʘʫʳʪץʫ ᴇʥʽʤʜʽʣʽʢ ʧʝʥ ʦʥʳש ʩʘʧʘʩʳʥʳש ʪᴇʤʝʥʜʝʫʽʥʝ 

ᴅʢʝʣʝʜʽ [8]. ʉʦʣʪװʩʪʽʢ פʘʟʘץʩʪʘʥʥʳש ʩʫ ʨʝʩʫʨʩʪʘʨʳ ʰʝʢʪʝʫʣʽ ʘʡʤʘץʪʘʨʳʥʜʘ ʩʝʙʫ ʤʝʨʟʽʤʽʥ 

ʜײʨʳʩ ʞʦʩʧʘʨʣʘʫ, [9] ʘʣʳʥʘʪʳʥ ᴇʥʽʤʛʝ ʞᴅʥʝ ץʦʣʜʘ ʙʘʨ ʳʣסʘʣʜʳ ʪʠʽʤʜʽ ʧʘʡʜʘʣʘʥʫʳʥʘ 

ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ɼʘץʳʣʜʳש, ʩʦʨʪʪʳש ʙʠʦʣʦʛʠʷʣʳץ ʝʨʝʢʰʝʣʽʢʪʝʨʽʥ ʞᴅʥʝ ʦʣʘʨʜʳש ᴇʩʽʧ-

ʜʘʤʫ ʢʝʟʝשʽʥʜʝʛʽ ʢʣʠʤʘʪʪʳץ ʞʘסʜʘʡʣʘʨʜʳ ʞʘʥ-ʞʘץʪʳ ʝʩʢʝʨʝ ʦʪʳʨʳʧ ʜײʨʳʩ ʪʘשʜʘʣʫʳ 

  .ʘʞʝʪץ

ɿʝʨʪʪʝʫ ʤʘץʩʘʪʳ ï ʢʘʨʙʦʥʘʪʪʳ ʦשʪװʩʪʽʢ ץʘʨʘ ʪʦʧʳʨʘץ ʞʘסʜʘʡʳʥʜʘ ʞʘʟʜʳץ ʞײʤʩʘץ 

ʙʠʜʘʡʜʳש ʦשʪʘʡʣʳ ʩʝʙʫ ʤʝʨʟʽʤʽʥ ʞʝʪʽʣʜʽʨʫ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

ɿʝʨʪʪʝʫ ʤʘʪʝʨʠʘʣʜʘʨʳ ʤʝʥ ᴅʜʽʩʪʝʨʽ. ɿʝʨʪʪʝʫ ʞװʨʛʽʟʽʣʛʝʥ ʦʨʳʥ. ɿʝʨʪʪʝʫ 

ʞײʤʳʩʪʘʨʳ 2021-2023 ʞʞ. çɸ.ʀ. ɹʘʨʘʝʚ ʘʪʳʥʜʘסʳ ʘʩʪʳץ ʰʘʨʫʘʰʳʣʳסʳ סʳʣʳʤʠ-

ᴇʥʜʽʨʽʩʪʽʢ ʦʨʪʘʣʳסʳè ɾʐʉ-ש ʊʘʥʘʧʪʳץ ʜʘץʳʣʜʘʨ ʘʛʨʦʪʝʭʥʠʢʘʩʳ ʞᴅʥʝ ᴇʩʽʤʜʽʢ 

ʰʘʨʫʘʰʳʣʳסʳʥ ᴅʨʪʘʨʘʧʪʘʥʜʳʨʫ ʟʝʨʪʭʘʥʘʩʳʥʳש ʩʪʘʮʠʦʥʘʨʳʥʜʘ ʞװʨʛʽʟʽʣʜʽ. 

ɿʝʨʪʪʝʫ ʥʳʩʘʥʳ ʨʝʪʽʥʜʝ ʞʘʟʜʳץ ʞײʤʩʘץ ʙʠʜʘʡʜʳש ʦʨʪʘʰʘ ʧʽʩʝʪʽʥ ɸʢʤʦʣʘ 2 ʩʦʨʪʳ 

ʟʝʨʪʪʝʣʽʥʜʽ. 

ɸʡʤʘץʪʳש ʤʝʪʝʦʨʦʣʦʛʠʷʣʳץ ʞʘסʜʘʡʣʘʨʳʥ ʙʘסʘʣʘʫ ʵʢʩʧʝʨʠʤʝʥʪʪʽʢ ʞʝʨ ʪʝʣʽʤʽʥʜʝ 

ʦʨʥʘʣʘʩץʘʥ ʪʘʥʘʧʪʳץ ʘʛʨʦʤʝʪʝʦʩʪʘʥʮʠʷʩʳʥʘʥ ʘʣʳʥסʘʥ ʜʝʨʝʢʪʝʨ ʥʝʛʽʟʽʥʜʝ ʞװʟʝʛʝ 

ʘʩʳʨʳʣʜʳ. ɸʛʨʦʢʣʠʤʘʪʪʳץ ʨʝʩʫʨʩʪʘʨʜʳ ʦʙʲʝʢʪʠʚʪʽ ʙʘסʘʣʘʫ װʰʽʥ ʝʢʽ ᴅʜʽʩ ץʦʣʜʘʥʳʣʜʳ: 

ɻ.ʊ. ʉʝʣʷʥʠʥʦʚ ʙʦʡʳʥʰʘ ʛʠʜʨʦʪʝʨʤʠʷʣʳץ ʢʦʵʬʬʠʮʠʝʥʪʪʽ (ɻʊʂ) ʝʩʝʧʪʝʫ [10]. 

ɻʠʜʨʦʪʝʨʤʠʷʣʳץ ʢʦʵʬʬʠʮʠʝʥʪ ʪᴇʤʝʥʜʝʛʽ ʬʦʨʤʫʣʘ ʙʦʡʳʥʰʘ ʝʩʝʧʪʝʣʜʽ (1): 

 

 ɻʊʂ = r / 0,1ät (1) 

 
ʤײʥʜʘסʳ, r ï ʘʫʘʥʳש ʦʨʪʘʰʘ ʪᴅʫʣʽʢʪʽʢ ʪʝʤʧʝʨʘʪʫʨʘ 10Áʉ-ʪʘʥ ʞʦסʘʨʳ ʙʦʣסʘʥ ʢʝʟʝשʜʝʛʽ ʪװʩʢʝʥ 

ʞʘʫʳʥ-ʰʘʰʳʥʥʳש ʤᴇʣʰʝʨʽ, ʤʤ;  ät ï ʘʪʘʣסʘʥ ʢʝʟʝשʜʝʛʽ ץʘʣʳʧʪʘʩץʘʥ ʪʝʤʧʝʨʘʪʫʨʘ ʞʠʳʥʪʳסʳ, Áʉ. 

 

ʊʦʧʳʨʘץʪʳ1 ש ʤ ץʘʙʘʪʳʥʜʘסʳ ᴇʥʽʤʜʽ ʳʣסʘʣ ץʦʨʳ ʪʝʨʤʦʩʪʘʪʪʳ-ʩʘʣʤʘץ ᴅʜʽʩʽʤʝʥ ᴅʨ 

10 ʩʘʥʪʠʤʝʪʨʜʝʥ װʣʛʽ ʘʣʳʥʳʧ ʘʥʳץʪʘʣʜʳ.  

ʊʦʧʳʨʘץʪʳש ʳʣסʘʣʜʳʣʳסʳ (%) ʢʝʣʝʩʽ ʬʦʨʤʫʣʘ ʙʦʡʳʥʰʘ ʘʥʳץʪʘʣʜʳ (2): 

 

 W= (m1-m2)*100 / (m2-m0), %  (2) 

 
ʤײʥʜʘסʳ, W-ʘʙʩʦʣʶʪʪʽ ײץʨסʘץ ʪʦʧʳʨʘץ ʩʘʣʤʘסʳʥʳש %-ʙʝʥ ʢᴇʨʩʝʪʽʣʛʝʥ ʳʣסʘʣʜʳʣʳסʳ; m0 ï 

ʘʣʶʤʠʥʠʡ ʳʜʳʩʪʳש ʩʘʣʤʘסʳ, ʛ; m1 ï ʳʜʳʩʪʳש ʪʦʧʳʨʘץʧʝʥ ʢʝʧʪʽʨʫʛʝ ʜʝʡʽʥʛʽ ʩʘʣʤʘסʳ, ʛ; m2-

ʳʜʳʩʪʳײץ שʨסʘץ ʪʦʧʳʨʘץʧʝʥ ʢʝʧʪʽʨʫʜʝʥ ʢʝʡʽʥʛʽ ʩʘʣʤʘסʳ, ʛ 

 

ᴆʥʽʤʜʽ ʳʣסʘʣʜʳץ שʦʨʳ (ʤʤ) ʢʝʣʝʩʽ ʬʦʨʤʫʣʘ ʙʦʡʳʥʰʘ ʝʩʝʧʪʝʣʜʽ (3): 
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 W = 0,1 ʘh (V ï K)  (3) 

 
ʤײʥʜʘסʳ, W ï ᴇʥʽʤʜʽ ʳʣסʘʣ ץʦʨʳ, ʤʤ; ʘ ï ʪʦʧʳʨʘץʪʳש ʢᴇʣʝʤʜʽʢ ʩʘʣʤʘסʳ, ʛ/ʩʤ

3
; h ï ʪʦʧʳʨʘץ 

 ;% ,ʩʦʣʫ ʢʦʵʬʬʠʮʠʝʥʪʽ ץʳ, %; K ï ʪʦʧʳʨʘסʘʣʜʳʣʳסʳʣ שʪʳץʳ, ʩʤ; V ï ʪʦʧʳʨʘסʜʳשʘʣʳץ שʘʙʘʪʳʥʳץ

0,1  ᴇʥʽʤʜʽ ʳʣסʘʣ ץʦʨʳʥ ʤʤ-ʛʝ ʘʡʥʘʣʜʳʨʫ ʢʦʵʬʬʠʮʠʝʥʪʽ [11].  

 

ɼʘץʳʣʜʘʨʜʳש ʪʽʨʰʽʣʽʢ ʢʝʟʝשʽʥʜʝ ʬʝʥʦʣʦʛʠʷʣʳץ ʙʘץʳʣʘʫʣʘʨ ᴅʨ ʙʽʨ ʜʘʤʫ ʢʝʟʝשʜʝʨʽ 

ʙʦʡʳʥʰʘ ʞװʨʛʽʟʽʣʜʽ. ᴄʨ ʙʽʨ ʜʘʤʫ ʢʝʟʝשʜʝʨʽʥʽש ʙʘʩʪʘʣʫʳ ᴇʩʽʤʜʽʢʪʝʨʜʽש ʘʥʳץʪʘʣʳʧ ʞʘʪץʘʥ 

ʜʘʤʫ ʢʝʟʝשʽʥʝ 10% ʞʝʪʢʝʥʜʝ ʙʝʣʛʽʣʝʥʩʝ, ᴅʨ ʜʘʤʫ ʢʝʟʝשʜʝʨʽʥʽש ʪʦʣʳץ ʢʝʟʝשʽ ᴇʩʽʤʜʽʢʪʝʨʜʽש 

ʩʦʣ ʢʝʟʝשʛʝ 75% ʞʝʪʢʝʥ ʢʝʟʜʝ ʙʝʣʛʽʣʝʥʜʽ (ʄʝʤʣʝʢʝʪʪʽʢ ʩʦʨʪʪʳ ʩʳʥʘʫ ᴅʜʽʩʪʝʤʝʩʽ 

ʙʦʡʳʥʰʘ). ᴆʩʽʤʜʽʢʪʝʨʜʽש ʩʘʥʳʥ ʝʩʝʧʢʝ ʘʣʫ ʪʦʣʳץ ʝʛʽʥ ʢᴇʛʽ ʢʝʟʝשʽ ʤʝʥ ʜʘץʳʣʜʘʨʜʳש 

ʰʘʙʳʣʤʘʣʳ ʧʽʩʫ ʢʝʟʝשʜʝʨʽʥʽש ʘʣʜʳʥʜʘ ʙʘʨʣʳץ ʥײʩץʘʣʘʨʜʘ װʰ ץʘʡʪʘʣʳʤʜʘ ʢᴇʣʝʤʽ 1 ʤ
2
 

ʙʦʣʘʪʳʥ (1x1 ʤ) ʪᴇʨʪ ʙײʨʳʰʪʳ ʰʝשʙʝʨʣʝʨʜʽ ʩʘʣʫ ʘʨץʳʣʳ ʞװʨʛʽʟʽʣʜʽ. 

ɸʨʘʤʰᴇʧʪʝʨ ᴅʨʙʽʨ ʥײʩץʘʥʳש ʜʠʘʛʦʥʘʣʳ ʙʦʡʳʤʝʥ ʩʝʛʽʟ ʨʝʪ ץʘʡʪʘʣʘʥʘʪʳʥ ʨʘʤʢʘʜʘ 

(1ʭ1 ʤ) ץʦʣʜʘʥʫ ʘʨץʳʣʳ ʝʩʝʧʢʝ ʘʣʳʥʜʳ. ɸʨʘʤʰᴇʧʪʝʨʜʽש ʪװʨʣʽʢ ײץʨʘʤʳ ʝʩʢʝʨʽʣʜʽ. 

ɸʥʳץʪʘʫ ʪװʧʪʝʥʫ ʢʝʟʝשʽʥʜʝ ʞᴅʥʝ ᴇʥʽʤ ʞʠʥʘʫ ʘʣʜʳʥʜʘ ʞװʨʛʽʟʽʣʜʽ. ʉʦʥʜʘʡ-ʘץ ʘʨʘʤʰᴇʧʪʝʨʜʽ 

ʩʘʥʜʳץ-ʩʘʣʤʘץ ᴅʜʽʩʽʤʝʥ ʩʘʥʘʡʜʳ, ʦʣ װʰʽʥ ʦʣʘʨʜʳ ʞײʣʳʧ, ᴇʣʰʝʧ, ʪײʨʘץʪʳ ʩʘʣʤʘץץʘ ʜʝʡʽʥ 

ʢʝʧʪʽʨʽʣʝʜʽ [12].  

ɼʘץʳʣʜʘʨʜʳש ᴇʩʽʧ-ʜʘʤʫ ʢʝʟʝשʜʝʨʽ ʙʦʡʳʥʰʘ ʙʠʦʤʝʪʨʠʷʣʳץ ᴇʣʰʝʫʣʝʨʜʽ ʞװʨʛʽʟʫ, 

-ʧʘʡʜʘ שʦʨʝʢʪʽʢ ʟʘʪʪʘʨʜʳץ ʳסʪʘץʪʘʣʫ ʜʠʥʘʤʠʢʘʩʳʥ ʞᴅʥʝ ʪʦʧʳʨʘץʞʠʥʘ שʟʘʪʪʘʨʜʳ ץʘסʨײץ

ʣʘʥʳʣʫʳʥ ʘʥʳץʪʘʫ װʰʽʥ xʠʤʠʷʣʳץ ʪʘʣʜʘʫסʘ ʜᴅʥ װʣʛʽʣʝʨʽʥ ʘʣʫ ʞײʤʳʩʪʘʨʳ ʞװʨʛʽʟʽʣʜʽ [13]. 

ɹʠʜʘʡ ᴇʥʽʤʽʥ ʝʩʝʧʢʝ ʘʣʫ ʤᴇʣʜʝʢʪʝʨ ʙʦʡʳʥʰʘ ʪʽʢʝʣʝʡ ʞʠʥʘʫ, ʢʝʡʽʥʥʝʥ ᴇʣʰʝʫ 

ʘʨץʳʣʳ ʞװʨʛʽʟʽʣʝʜʽ [14,15].  

ʅᴅʪʠʞʝʣʝʨʽ ʞᴅʥʝ ʦʣʘʨʜʳ ʪʘʣץʳʣʘʫ. ɿʝʨʪʪʝʫ ʞʳʣʜʘʨʳʥʜʘ ʦʨʪʘʰʘ ʪᴅʫʣʽʢʪʽʢ ʘʫʘ 

ʪʝʤʧʝʨʘʪʫʨʘʩʳ ʢᴇʧʞʳʣʜʳץ ʦʨʪʘʰʘ ʢᴇʨʩʝʪʢʽʰʪʝʨʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ ᴅʨʪװʨʣʽ ʙʦʣʜʳ. 2021 

ʞʳʣ ʞʘʟסʳ ʤʘʢʩʠʤʘʣʜʳ ʞʘʫʳʥ-ʰʘʰʳʥʩʳʟ ʞᴅʥʝ ʤʘʤʳʨʜʘ ʞʦסʘʨʳ ʪʝʤʧʝʨʘʪʫʨʘ ʙʦʣʤʘסʘʥ 

ᴇʪʝ ײץʨסʘץ ʞʳʣ ʨʝʪʽʥʜʝ ʩʠʧʘʪʪʘʣʜʳ. ʄʘʫʩʳʤ ʘʡʳʥʜʘ ʞʘʫʳʥ-ʰʘʰʳʥ ʤᴇʣʰʝʨʽ 18,3 ʤʤ 

 ʦʨʪʘʰʘ ʪᴅʫʣʽʢʪʽʢ שʢᴇʨʩʝʪʢʽʰʪʝʨʜʝʥ 2 ʝʩʝʛʝ ʪᴇʤʝʥ, ʘʣ ʘʫʘʥʳ ץʣ ʢᴇʧʞʳʣʜʳײʨʘʜʳ, ʙײץ

ʪʝʤʧʝʨʘʪʫʨʘʩʳ ʦʨʪʘʰʘ ʢᴇʧʞʳʣʜʳץ ʜʝשʛʝʡʜʝ (18,4 Áʉ) ʙʦʣʜʳ. ʐʽʣʜʝʜʝʛʽ ʞʘʫʳʥ-ʰʘʰʳʥ 

ʤᴇʣʰʝʨʽ 31,9 ʤʤ ʙʦʣʜʳ, ʙײʣ ʢᴇʧʞʳʣʜʳץ ʢᴇʨʩʝʪʢʽʰʪʝʨʜʝʥ 25,1 ʤʤ ʪᴇʤʝʥ. ʐʽʣʜʝ ʘʡʳʥʜʘסʳ 

ʦʨʪʘʰʘ ʪᴅʫʣʽʢʪʽʢ ʘʫʘ ʪʝʤʧʝʨʘʪʫʨʘʩʳ 20,4 ÁC ʙʦʣʜʳ, ʙײʣ ʜʘ ʢᴇʧʞʳʣʜʳץ ʢᴇʨʩʝʪʢʽʰʪʝʨ 

ʜʝשʛʝʡʽʥʜʝ ʙʦʣʜʳ. 2021 ʞʳʣסʳ ʪʘʤʳʟʜʘ ʘʫʘ ʪʝʤʧʝʨʘʪʫʨʘʩʳ ʦʨʪʘʰʘ ʢᴇʧʞʳʣʜʳץ ʜʝשʛʝʡʜʝʥ 

2,2 ÁC ʞʦסʘʨʳ, ʞʘʫʳʥ-ʰʘʰʳʥ ʤᴇʣʰʝʨʽ ʢᴇʧʞʳʣʜʳץ ʜʠʘʧʘʟʦʥʜʘ (37,8 ʤʤ). ʆʩʳʣʘʡʰʘ, 2021 

ʞʳʣʳ ץʘשʪʘʨʜʘ ʘʫʘ ʪʝʤʧʝʨʘʪʫʨʘʩʳ ʦʨʪʘʰʘ ʢᴇʧʞʳʣʜʳץ ʜʝשʛʝʡʜʝʥ -2,5 Üʉ ʪᴇʤʝʥ ʙʦʣʜʳ, 

ʥʘʫʨʳʟ, ʤʘʫʩʳʤ ʞᴅʥʝ ʰʽʣʜʝ ʘʡʣʘʨʳʥʜʘ ʦʨʪʘʰʘ ʢᴇʧʞʳʣʜʳץ ʜʝשʛʝʡʽʥʜʝ ʙʦʣʜʳ. ɸץʧʘʥ, 

ʤʘʤʳʨ ʞᴅʥʝ ʪʘʤʳʟ ʘʡʣʘʨʳʥʜʘ ʢᴇʧʞʳʣʜʳץ ʢᴇʨʩʝʪʢʽʰʪʝʨʜʝʥ ʩᴅʡʢʝʩʽʥʰʝ 1,8 ï 4,7 Üʉ 

ʞʦסʘʨʳ ʙʦʣʜʳ.2022 ʞʳʣʳ ʦʨʪʘʰʘ ʪᴅʫʣʽʢʪʽʢ ʘʫʘ ʪʝʤʧʝʨʘʪʫʨʘʩʳ ʦʨʪʘʰʘ ʢᴇʧʞʳʣʜʳץ 

ʢᴇʨʩʝʪʢʽʰʪʝʨʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ ᴅʨʪװʨʣʽ ʙʦʣʜʳ: ʤʘʤʳʨ ʞᴅʥʝ ʤʘʫʩʳʤʜʘ ʦʣʘʨ +3,1 ʞᴅʥʝ 

1,8Üʉ ʞʦסʘʨʳ ʙʦʣʜʳ. ʐʽʣʜʝ ʘʡʳʥʳש ʙʽʨʽʥʰʽ ʦʥʢװʥʜʽʛʽʥʜʝ ʪʝʤʧʝʨʘʪʫʨʘ ʦʨʪʘʰʘ ʢᴇʧʞʳʣʜʳץ 

ʜʝשʛʝʡʜʝʥ 1,6Üʉ ʪᴇʤʝʥ ʙʦʣʜʳ, ʦʜʘʥ ʢʝʡʽʥ ʞʦסʘʨʳʣʘʫ ʙʘʡץʘʣʜʳ. ʊʘʤʳʟʜʘ ʪʝʤʧʝʨʘʪʫʨʘ 

ʦʨʪʘʰʘ ʢᴇʧʞʳʣʜʳץ ʜʝשʛʝʡʜʝʥ ʜʝʨʣʽʢ ʙʽʨʜʝʡ ʜʝשʛʝʡʜʝ ʙʦʣʜʳ, ʘʡʜʳש ʝʢʽʥʰʽ ʦʥʢװʥʜʽʛʽʥ 

 .ʛʝʡʜʝʥ 2,7Üʉ ʪᴇʤʝʥ ʙʦʣʜʳ (1-ʩʫʨʝʪ)שʜʝ ץʘʥʜʘ, ʪʝʤʧʝʨʘʪʫʨʘ ʦʨʪʘʰʘ ʢᴇʧʞʳʣʜʳסʦʩʧʘץ

2022 ʞʳʣסʳ ʘʪʤʦʩʬʝʨʘʣʳץ ʞʘʫʳʥ-ʰʘʰʳʥ ʙʽʨʞʳʣʜʳץ ʜʘץʳʣʜʘʨʜʳש ʚʝʛʝʪʘʮʠʷʣʳץ 

ʢʝʟʝשʽʥʜʝ ʦʨʪʘʰʘ ʢᴇʧʞʳʣʜʳץ ʜʝשʛʝʡʜʝʥ ʪᴇʤʝʥ ʪװʩʪʽ. ʄʘʤʳʨ ʘʡʳʥʜʘ ʙʽʨʞʳʣʜʳץ 

ʜʘץʳʣʜʘʨʜʳש ʪʽʨʰʽʣʽʢ ʢʝʟʝשʽʥʽש ʙʘʩʳʥʜʘ ʘʪʤʦʩʬʝʨʘʣʳץ ʞʘʫʳʥ-ʰʘʰʳʥ ʢᴇʧʞʳʣʜʳץ 

ʦʨʪʘʰʘ ʜʝשʛʝʡʜʝʥ 5,2 ʤʤ ʪᴇʤʝʥ ʙʦʣʜʳ. ɾʘʟʜʳש ʤʘʫʩʳʤ, ʰʽʣʜʝ ʞᴅʥʝ ʪʘʤʳʟ ʘʡʣʘʨʳʥʜʘ 

ʞʘʫʳʥ-ʰʘʰʳʥ ʤᴇʣʰʝʨʽʥʝʥ ʩᴅʡʢʝʩʽʥʰʝ 1,4 ï 5,8 ʤʤ ʘʟ ʙʦʣʜʳ. 
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1-ʩʫʨʝʪ ï ʂᴇʧʞʳʣʜʳץ ʦʨʪʘʰʘ ʪᴅʫʣʽʢʪʽʢ ʘʫʘ ʪʝʤʧʝʨʘʪʫʨʘʩʳʤʝʥ  ʩʘʣʳʩʪʳʨסʘʥʜʘסʳ 2021-2023 

ʞʳʣʜʘʨʜʘסʳ ץʘʣʳʧʪʘʩץʘʥ ʦʨʪʘʰʘ ʪᴅʫʣʽʢʪʽʢ ʘʫʘ ʪʝʤʧʝʨʘʪʫʨʘʩʳʥʳש ʢᴇʨʩʝʪʢʽʰʪʝʨʽ, Üʉ 

 

ɹʽʨʘץ ʦʥʢװʥʜʽʢʪʝ ʰʽʣʜʝʥʽ3 ש-ʰʽ ʦʥʢװʥʜʽʛʽʥʜʝ ʞʘʫʳʥ-ʰʘʰʳʥʥʳש ʤʘʢʩʠʤʘʣʜʳ 

ʤᴇʣʰʝʨʽ ʪװʩʽʧ, ʦʨʪʘʰʘ ʢᴇʧʞʳʣʜʳץ ʢᴇʨʩʝʪʢʽʰʪʝʥ 24,3 ʤʤ-ʛʝ ʘʩʳʧ ʪװʩʪʽ (2-ʩʫʨʝʪ).  

 

 

 
 

2-ʩʫʨʝʪ ï ʂᴇʧʞʳʣʜʳץ ʦʨʪʘʰʘ ʞʘʫʳʥ-ʰʘʰʳʥ ʢᴇʨʩʝʪʢʽʰʪʝʨʽʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘסʳ 2021

2023 ʞʳʣʜʘʨʳ ʟʝʨʪʪʝʣʽʧ ʦʪʳʨסʘʥ ʞʘʟʜʳץ ʞײʤʩʘץ ʙʠʜʘʡʜʳש ʪʽʨʰʽʣʽʢ ʢʝʟʝשʜʝʨʽʥʜʝ ʪװʩʢʝʥ 

ʘʪʤʦʩʬʝʨʘʣʳץ ʞʘʫʳʥ-ʰʘʰʳʥʥʳש ʤᴇʣʰʝʨʽ, ʤʤ 

 

ʆʩʳʣʘʡʰʘ, ʟʝʨʪʪʝʫ ʞʳʣʜʘʨʳʥʜʘ 2022 ʞʳʣʜʳץ שʳʩ ʞᴅʥʝ ʢᴇʢʪʝʤ ʘʡʣʘʨʳ 2021 ʞʳʣ-

ʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ ʝש ʞʳʣʳ ʙʦʣʜʳ. ɹʽʨʘ2023 ,ץ ʞʳʣʜʳש ʞʘʟ ʘʡʣʘʨʳ ᴇʪʝ ʳʩʪʳץ ʙʦʣʜʳ, 

ʤʘʫʩʳʤ ʤʝʥ ʰʽʣʜʝʜʝ ʪʝʤʧʝʨʘʪʫʨʘ ʤᴇʣʰʝʨʜʝʥ 1,7 ʞᴅʥʝ 4,5 
ʦ
ʉ ʞʦסʘʨʳ ʙʦʣʜʳ. 2023 ʞʳʣʳ 

0 , 5  ʞᴅʥʝ 10  ʞʦסʘʨʳ ʪʠʽʤʜʽ ʘʫʘ ʪʝʤʧʝʨʘʪʫʨʘʩʳʥʳץ שʦʩʳʥʜʳʩʳ ʢᴇʧʞʳʣʜʳץ ʤᴅʥʜʝʨ-

ʜʝʥ ʩᴅʡʢʝʩʽʥʰʝ 14,8 ï 36,2% ʘʩʳʧ ʪװʩʪʽ. ʓʩʪʳץ ʢװʥʜʝʨ ʩʘʥʳ 35 ʛʨʘʜʫʩʪʘʥ ʞʦסʘʨʳ ᴇʩʪʽ. 

ʆʩʳ ʢᴇʨʩʝʪʢʽʰʪʝʨ ʙʦʡʳʥʰʘ ʙʠʳʣסʳ ʞʳʣ 2021 ʞᴅʥʝ 2022 ʞʳʣʜʘʨʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ ʦʜʘʥ 

ʜʘ ײץʨסʘץ. 

ɿʝʨʪʪʝʫ ʞʳʣʜʘʨʳʥʜʘסʳ ʪʝʤʧʝʨʘʪʫʨʘ ʨʝʞʠʤʽ ʤʝʥ ʚʝʛʝʪʘʮʠʷʣʳץ ʢʝʟʝשʜʝʛʽ ʞʘʫʳʥ-

ʰʘʰʳʥʥʳש ʤᴇʣʰʝʨʽ ʥʝʛʽʟʽʥʜʝ ʞװʨʛʽʟʽʣʛʝʥ ʛʠʜʨʦʪʝʨʤʠʷʣʳץ ʢʦʵʬʬʠʮʠʝʥʪʪʽש ʝʩʝʧʪʝʫʣʝʨʽ 

 ʧʘʥ ʅʘʫʨʳʟ ʉᴅʫʽʨ ʄʘʤʳʨ ʄʘʫʩʳʤ ʐʽʣʜʝ ʊʘʤʳʟץʪʘʨ ɸשʘפ

2021 -19,2 -14,6 -10,0 2,7 17,2 18,4 20,4 19,6

2022 -9,9 -8,0 -8,2 8,3 15,7 20,2 21,1 17,2

2023 -14,6 -12,7 -3,6 3,2 15,3 20,0 24,4 19,0

ʢᴇʧʞʳʣʜʳ16,7- ץ -16,4 -10,1 3,4 12,5 18,3 19,9 17,4
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ÁC
 

 ʧʘʥ ʅʘʫʨʳʟ ʉᴅʫʽʨ ʄʘʤʳʨ ʄʘʫʩʳʤ ʐʽʣʜʝ ʊʘʤʳʟץʪʘʨ ɸשʘפ

2021 12,3 42,5 47,4 3,6 12,1 18,3 31,9 37,8

2022 21,0 18,5 17,8 3,0 16,9 22,2 52,9 25,2

2023 13,5 5,3 9,6 64,1 2,5 13,2 10,6 12,7

ʢᴇʧʞʳʣʜʳ16,9 ץ 13,8 14,7 20,3 31,3 38,1 57,1 38,0
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2021 ʞᴅʥʝ 2023 ʞʳʣʜʘʨʳ ʤʝʪʝʦʨʦʣʦʛʠʷʣʳץ ʞʘסʜʘʡʣʘʨʳʥ ᴇʪʝ ײץʨסʘץ (ɻʊʂ = 0,43-0,41), ʘʣ, 

2022 ʞʳʣʳ ײץʨסʘץ (ɻʊʂ = 0,8) ʜʝʧ ʩʠʧʘʪʪʘʣʜʳ. ɾװʨʛʽʟʽʣʛʝʥ ʬʝʥʦʣʦʛʠʷʣʳץ ʙʘץʳʣʘʫʣʘʨ 

ᴇʥʽʤʜʽ ʳʣסʘʣ ץʦʨʳʥʳש ʞʘʟʜʳץ ʙʠʜʘʡʜʳש ʚʝʛʝʪʘʮʠʷʣʳץ ʢʝʟʝשʽʥʝ ץʘʣʘʡ ᴅʩʝʨ ʝʪʢʝʥʽʥ 

ʢᴇʨʩʝʪʝʜʽ, ʟʝʨʪʪʝʫ ʞװʨʛʽʟʽʣʛʝʥ װʰ ʞʳʣ ʽʰʽʥʜʝ ʦʨʪʘʰʘ ᴇʥʽʤʜʽ ʳʣסʘʣʜʳש ʝש ʢᴇʧ ץʦʨʳ 10 

ʞᴅʥʝ 15 ʤʘʤʳʨʜʘ ʙʦʣʩʘ, ʘʣ ʝש ʘʟʳ 4 ʤʘʫʩʳʤʜʘ ʙʘʡץʘʣʜʳ. 

ɿʝʨʪʪʝʫ ʞװʨʛʽʟʽʣʛʝʥ ʪʘʥʘʧ ʪʦʧʳʨʘסʳïʢʘʨʙʦʥʘʪʪʳ ʦשʪװʩʪʽʢ ץʘʨʘ ʪʦʧʳʨʘץ. ɾʘʟʜʳץ 

ʙʠʜʘʡʜʳש ʪʽʨʰʽʣʽʢ ʢʝʟʝשʽʥʜʝ ʞװʨʛʽʟʽʣʛʝʥ ʪʦʧʳʨʘץʪʳש ᴇʥʽʤʜʽ ʳʣסʘʣ ץʦʨʳʥʳש ᴅʩʝʨʽʥ 

ʬʝʥʦʣʦʛʠʷʣʳץ ʙʘץʳʣʘʫʣʘʨʜʘʥ ʢᴇʨʫʛʝ ʙʦʣʘʜʳ. 2021 ʞʳʣʳ 93 ʢװʥʛʝ ʩʦʟʳʣסʘʥ ʪʽʨʰʽʣʽʢ 

ʢʝʟʝשʜʝ ʪʦʧʳʨʘץʪʳש ᴇʥʽʤʜʽ ʳʣסʘʣ ץʦʨʳ ʝʨʪʝ ʩʝʙʽʣʛʝʥ ʤʝʨʟʽʤʜʝʨʜʝ 130 ʤʤ ʞʘץʩʳ ʜʝשʛʝʡʜʝ, 

ʘʣ ʢʝʰ ʩʝʙʽʣʛʝʥ ʤʝʨʟʽʤʜʝʨʜʝ 89 ʢװʥʜʝ 80 ʤʤ ï ʪᴇʤʝʥ ʜʝשʛʝʡʜʽ ײץʨʘʜʳ.  

2022 ʞʳʣʳ ʩʝʙʫ ʘʣʜʳʥʜʘ ʙʽʨ ץʘʙʘʪʪʘסʳ ᴇʥʽʤʜʽ ʳʣסʘʣ ץʦʨʳ ʦʨʪʘʰʘ (93,28 ʤʤ) 

ʜʝשʛʝʡʜʝʥ ʦʨʪʘʰʘ (125,87 ʤʤ) ʜʝשʛʝʡʛʝ ʜʝʡʽʥ, ʘʣ 2023 ʞʳʣʳ 5- ʤʘʤʳʨʜʘʥ 4- ʤʘʫʩʳʤסʘ 

ʜʝʡ̔ʥ ʳʣסʘʣʜʳʣʳץ ʜʝשʛʝʡʽ 96,3 -ʪʝʥ 146,3 ʤʤ ʜʝʡʽʥ ʙʦʣʳʧ, 10 - ʤʘʤʳʨʜʘסʳ ʩʝʙʫ ʤʝʟʽʤʽʥʜʝ 

ᴇʪʝ ʳʣסʘʣʜʳ ʙʦʣʩʘ, ץʘʣסʘʥ ʤʝʨʟʽʤʜʝʨʜʝ ץʘʥʘסʘʪʪʘʥʘʨʣʳץ ʜʝשʛʝʡʜʝ ʙʦʣʜʳ. 

 

 
 

3-ʩʫʨʝʪ ï ʉʝʙʫ ʘʣʜʳʥʜʘסʳ ʪʦʧʳʨʘץʪʳש ᴇʥʽʤʜʽ ʳʣסʘʣ ץʦʨʳ 

 

ʆʩʳʣʘʡʰʘ, װʰ ʞʳʣʜʳץ ʟʝʨʪʪʝʫʣʝʨʜʽש ʦʨʪʘʰʘ ʪʦʧʳʨʘץʪʘסʳ ʝש ʞʦסʘʨʳ ᴇʥʽʤʜʽ ʳʣסʘʣ 

 .ʘʣʜʳץʪᴇʤʝʥʽ 4 ʤʘʫʩʳʤʜʘ ʙʘʡ שʥʜʝʨʽ, ʝװʦʨʳ 10 ʞᴅʥʝ 15 ʤʘʤʳʨ ʢץ

ɾʘʟʜʳץ ʞײʤʩʘץ ʙʠʜʘʡ ï ʩʫʳץץʘ ʪᴇʟʽʤʜʽ ʘʩʪʳץ ʪץײʳʤʜʘʩ ʜʘץʳʣ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

ʊץײʳʤʳ  +1 - 2 Áʉ ʙʘʩʪʘʧ ᴇʥʽʧ ʰʳסʫʳ ʤװʤʢʽʥ, ʜʝʛʝʥʤʝʥ ᴇʩʢʽʥʜʝʨʜʽש ʪʽʨʰʽʣʽʢʢʝ ʠʢʝʤʜʽʣʽʛʽ 

+4 ï 5 Áʉ ʙʘʩʪʘʣʘʜʳ. ɿʝʨʪʪʝʫ ʞװʨʛʽʟʽʣʛʝʥ ʞʳʣʜʘʨʳ ʞʘʟʜʳץ ʞײʤʩʘץ ʙʠʜʘʡʜʳש ʪʘʥʘʧʪʳץ 

ᴇʥʛʽʰʪʽʛʽ ᴅʨ ʪװʨʣʽ ʙʦʣʜʳ. ʄʳʩʘʣʳ: 2021 ʞʳʣʳ ᴇʩʢʽʥʜʝʨ 40,0 ï 66,0 %  ʘʨʘʣʳסʳʥʜʘ ʧʘʡʜʘ 

ʙʦʣʩʘ, 2022 ʞʳʣʳ 56,0 ï 74,0 %, 2023 ʞʳʣʳ 37,0 ï 62,0 % ײץʨʘסʘʥʳʥ ʪᴇʤʝʥʜʝʛʽ 1 ʢʝʩʪʝʜʝʥ 

ʢᴇʨʫʛʝ ʙʦʣʘʜʳ. 

ʉʝʙʫ  ʤʝʨʟʽʤʽʥʝ ʙʘʡʣʘʥʳʩʪʳ ʝש ʞʦסʘʨʳ ʪʘʥʘʧʪʳץ ᴇʥʛʽʰʪʽʢʪʽ ʩʘʣʳʩʪʳʨסʘʥʜʘ, 2021 

ʞʳʣʳ 4- ʤʘʫʩʳʤ 66,0 ʧʘʡʳʟʙʝʥ ʝʨʝʢʰʝʣʝʥʩʝ, 2022 ʞʳʣʳ 25 ʤʘʤʳʨʜʘ (75,0 %), ʘʣ 2023 

ʞʳʣʳ 20-25 ʤʘʤʳʨʣʘʨʜʘ 61,0-62,0 % ʜʝʡʽʥ ʧʘʡʜʘ ʙʦʣʜʳ. ɼʘץʳʣʜʘʨʜʳש ʪʘʥʘʧʪʳץ ᴇʥʛʽʰʪʽʛʽ 

ʞʘץʩʳ ʙʦʣʫʳʥʘ ץʘʨʘʤʘʩʪʘʥ ʘʨʘʤʰᴇʧʪʝʨʤʝʥ ʣʘʩʪʘʥʫʳʥʘ ʤװʤʢʽʥ. 
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  1-ʢʝʩʪʝ ï ʉʝʙʫ ʤʝʨʟʽʤʽʥʝ ʙʘʡʣʘʥʳʩʪʳ ʞʘʟʜʳץ ʞײʤʩʘץ ʙʠʜʘʡʜʳש ʪʘʥʘʧʪʳץ ᴇʥʛʽʰʪʽʛʽ, %  

 

ʉʝʙʫ ʤʝʨʟʽʤʽ 2021 2022 2023 3 ʞʳʣʜʳץ ʦʨʪʘʰʘ 

5 ʤʘʤʳʨ 52,0 73,0 41,0 55,3 

10 ʤʘʤʳʨ 48,0 70,0 45,0 54,3 

15 ʤʘʤʳʨ 40,0 56,0 56,0 50,7 

20 ʤʘʤʳʨ 56,0 56,0 62,0 58,0 

25 ʤʘʤʳʨ 57,0 74,0 61,0 64,0 

30 ʤʘʤʳʨ 50,0 60,0 51,0 53,7 

4 ʤʘʫʩʳʤ 66,0 60,0 37,0 54,3 

 

ɸʨʘʤʰᴇʧʪʝʨʜʽש ʩʘʥʜʳץ ʞᴅʥʝ ʩʘʧʘʣʳײץ ץʨʘʤʳ ʞʘʟʜʳץ ʙʠʜʘʡʜʳש ʩʝʙʫ ʤʝʨʟʽʤʽʥʝ 

ʙʘʡʣʘʥʳʩʪʳ ʘʥʳץʪʘʣʜʳ, ʙײʣ ʢᴇʧʞʳʣʜʳץ ʞᴅʥʝ ʘʟʞʳʣʜʳץ ץʦʩʞʘʨʥʘץʪʳ ʘʨʘʤʰᴇʧʪʝʨʜʽש 

ʙʘʩʳʤʜʳʣʳסʳʥ ʢᴇʨʩʝʪʝʜʽ, ʙʽʨʞʳʣʜʳץ ʜʘʨʘ ʞʘʨʥʘץʪʳʣʘʨ ʘʟ. 

 
2-ʢʝʩʪʝ ï ɾʘʟʜʳץ ʞײʤʩʘץ ʙʠʜʘʡʜʳש ʩʝʙʫ ʤʝʨʟʽʤʽʥʝ ʙʘʡʣʘʥʳʩʪʳ ʘʨʘʤʰᴇʧʪʝʨʤʝʥ ʣʘʩʪʘʥʫʳ 

 

ʉʝʙʫ 

ʤʝʨʟʽʤʽ 

2021 ʞ. 2022 ʞ. 2023 ʞ. 

ʜʘʥʘ ʛʨ. ʜʘʥʘ ʛʨ. ʜʘʥʘ ʛʨ. 

5 ʤʘʤʳʨ 2,0 11,1 7,0 2,75 3,6 10,68 

10 ʤʘʤʳʨ 1,3 1,6 5,3 6,99 3,7 7,56 

15 ʤʘʤʳʨ 0,6 1,0 6,0 5,45 0,6 2,14 

20 ʤʘʤʳʨ 3,9 3,9 14,3 10,94 1,7 7,59 

25 ʤʘʤʳʨ 1,0 1,2 15,0 9,15 1,3 7,07 

30 ʤʘʤʳʨ 4,3 6,1 19,7 9,10 1,0 1,78 

4 ʤʘʫʩʳʤ 1,6 1,7 17,7 13,78 5,3 15,83 

 

ʂᴇʧʞʳʣʜʳץ ץʦʩʞʘʨʥʘץʪʳʣʘʨ ʘʨʘʩʳʥʜʘסʳ ʘʨʘʤʰᴇʧʪʝʨʜʽש ʙʘʩʳʤ ʪװʨʽ ï ʜʘʣʘʣʳץ 

ʰʳʨʤʘʫʳץ, ʘʣ ʙʽʨʞʳʣʜʳץ ʘʨʘʤʰᴇʧʪʝʨʜʝʥ ï ʪʘʪʘʨ ʢᴇʢʧʝʛʽʥʽש  ʩʘʥʳ 4,7-ʜʝʥ 13,7 ʜʘʥʘ/ʤ
2
-ʛʝ 

ʜʝʡʽʥ ʘʫʳʪץʳʜʳ, ʘʣ ʜʘʣʘʣʳץ ʰʳʨʤʘʫʳסʳʥʳש ʩʘʥʳ 3,0-ʜʝʥ 13,0 ʜʘʥʘ/ʤ
2
-ʛʝ ʜʝʡʽʥ ʙʦʣʜʳ. 

ʆʨʪʘʰʘ ʘʣסʘʥʜʘ, װ  hʞʳʣ ʽʰʽʥʜʝ 20 ʤʘʤʳʨʜʘʥ 4 ʤʘʫʩʳʤסʘ ʜʝʡʽʥ ʩʝʙʫ ʤʝʨʟʽʤʽʥʝʥ ʙʘʩʪʘʧ 

ʥײʩץʘʣʘʨʜʘ ʢᴇʧʞʳʣʜʳץ ʘʨʘʤʰᴇʧʪʝʨ ʩʘʥʳʥʳש ʘʟʘʶʳ ʙʘʡץʘʣʜʳ. 2021-2023 ʞʳʣʜʘʨʜʘסʳ 

ʘʨʘʤʰᴇʧʪʝʨʜʽש ʦʨʪʘʰʘ ʩʘʥʳ ʩʝʙʫ ʤʝʨʟʽʤʽʥʝ ʙʘʡʣʘʥʳʩʪʳ 0,6-ʜʘʥ 19,7 ʜʘʥʘ/ʤ
2
-ʛʝ ʜʝʡʽʥ 

ʘʫʳʪץʳʜʳ. ɸʨʘʤʰᴇʧʪʝʨʤʝʥ ʣʘʩʪʘʥʫʳ ʦʨʪʘʰʘ 3 ʙʘʣʣʜʳץ ʰᴅʢʽʣʜʽ ʢᴇʨʩʝʪʪʽ. ײפʨסʘץ ʩʘʣʤʘץ-

ʣ ʢᴇʨʩʝʪʢʽʰ 1,0 ï 9,10 ʛ/ʤײʘ ʝʩʝʧʪʝʛʝʥʜʝ ʙץ
2
 ʨʘʜʳ (3-ʢʝʩʪʝ). ʊʘʥʘʧ ʘʨʘʤʰᴇʧʪʝʨʤʝʥײץ 

ʣʘʩʪʘʥʫ ʜʝשʛʝʡʽ ʦʨʪʘʰʘ ʙʦʣסʘʥʜʳץʪʘʥ ʙʠʜʘʡʜʳש ᴇʩʽʧ-ʜʘʤʫʳʥʘ ʢʝʨʽ ᴅʩʝʨʽʥ ʪʠʛʽʟʙʝʜʽ.  

ɾʘʟʜʳץ ʙʠʜʘʡ ʜʘץʳʣʜʘʨʳʥʘ ʬʝʥʦʣʦʛʠʷʣʳץ ʙʘץʳʣʘʫ ʞװʨʛʽʟʫ ʢʝʟʽʥʜʝ ʞʘʟʜʳץ 

ʙʠʜʘʡʜʳש ᴇʩʫ ʬʘʟʘʣʘʨʳ ʙʦʡʳʥʰʘ װʣʢʝʥ ʘʡʳʨʤʘʰʳʣʳץ ʙʘʡץʘʣʤʘʜʳ ï ʤʘʫʩʳʤʥʳש ʝʢʽʥʰʽ 

ʞʘʨʪʳʩʳʥʜʘ ʝʨʪʝ ʩʝʙʫ ʢʝʟʝשʽʥʜʝ (5-10 ʤʘʤʳʨ) ʪװʪʽʢʢʝ ʰʳסʫ ʢʝʟʝשʽ ʙʘʡץʘʣʜʳ. ɾʘʟʜʳץ 

ʙʠʜʘʡʜʳ ʩʝʙʫ ʤʝʨʟʽʤʽ 15 ʤʘʤʳʨʜʘ ʤʘʫʩʳʤ ʘʡʳʥʳש ʩʦשʳʥʜʘ ʪװʪʽʢʢʝ ʰʳסʫ ʢʝʟʝשʽʥʜʝ 

ʙʦʣʜʳ. 20 ʤʘʤʳʨʜʘʥ 25 ʤʘʤʳʨסʘ ʜʝʡʽʥ ʙʠʜʘʡ ʤʘʫʩʳʤʥʳש ʝʢʽʥʰʽ ʦʥʢװʥʜʽʛʽʥʜʝ ʪװʧʪʝʥʫ 

ʢʝʟʝשʽʥʜʝ ʙʦʣʜʳ. ʂʝʡʽʥʛʽ ʩʝʙʫ ʢʝʟʝשʽʥʜʝ (30 ʤʘʤʳʨï4 ʤʘʫʩʳʤ) ʪװʧʪʝʥʫ ʢʝʟʝשʽ ʤʘʫʩʳʤʥʳש 

 .ʥʜʽʛʽʥʜʝ ʙʝʣʛʽʣʝʥʜʽװʰʽʥʰʽ ʦʥʢװ

2023 ʞʳʣʜʳש ʚʝʛʝʪʘʮʠʷʣʳץ ʢʝʟʝשʽʥʝ ʢװʨʪ ײץʨסʘץ ʞʘʟ ᴅʩʝʨ ʝʪʪʽ, ᴇʡʪʢʝʥʽ ʙʠʜʘʡʜʳש 

ʧʽʩʝʪʽʥ ʤʝʨʟʽʤʽʥʽ2021-2022 ש ʞʳʣʜʘʨʳ 95-90- ʢװʥ ʙʦʣʩʘ, ʘʣ 2023 ʞʳʣʳ 83-85- ʢװʥʛʝ ʜʝʡʽʥ 

 .ʘʣʜʳץʘʨʫʳ ʙʘʡץʳʩץ

ʆʩʳסʘʥ ʙʘʡʣʘʥʳʩʪʳ 2021-2023 ʞʳʣʜʘʨʳ ʩʝʙʫ ʤʝʨʟʽʤʜʝʨʽ ʙʦʡʳʥʰʘ ʞװʨʛʽʟʽʣʛʝʥ 

ʪᴅʞʽʨʠʙʝʥʽץ שʦʨʳʪʳʥʜʳʩʳ ʰʳסʘʨʳʣʜʳ. ʐʦʨʪʘʥʜʳ ʘʫʜʘʥʳʥʜʘ ʤʝʪʝʦʨʦʣʦʛʠʷʣʳץ 

ʞʘסʜʘʡʣʘʨ ʝʨʪʝ ʩʝʙʫ ʤʝʨʟʽʤʽʥʝʥ ʢʝʡʽʥʛʽ ʤʝʨʟʽʤʛʝ ʜʝʡʽʥ ᴇʥʽʤʜʽʣʽʢʪʽש ʞʦסʘʨʳʣʘʫʳʥʳײ שʟʘץ 
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ʤʝʨʟʽʤʜʽ װʨʜʽʩʽʥʝ ᴅʩʝʨ ʝʪʝʪʽʥʽʥ ʢᴇʨʩʝʪʪʽ. ɽש ʞʦסʘʨʳ ᴇʥʽʤ 2021-2023 ʞʳʣʜʘʨʜʘסʳ ʩʝʙʫ 

ʢʝʟʽʥʜʝ 5 ʤʘʤʳʨʜʘʥ 20 ʤʘʤʳʨסʘ ʜʝʡʽʥʛʽ ʢʝʟʝשʜʝ ʘʣʳʥʜʳ. 2021 ʞʳʣʳ 10 ʤʘʤʳʨʜʘ ʩʝʙʫ 

ʢʝʟʽʥʜʝ 21,1 ʮ/ʛʘ ʤʘʢʩʠʤʘʣʜʳ ᴇʥʽʤ ʘʣʳʥʜʳ, 2022 ʞʳʣʜʳש ʞʘסʜʘʡʳʥʜʘ 20 ʤʘʤʳʨʜʘ ʝʛʽʩ 

ʢʝʟʽʥʜʝ ʝש ʞʦסʘʨʳ ᴇʥʽʤ 19,9 ʮ/ʛʘ ʘʣʳʥʜʳ. ɾʘʣʧʳ 2023 ʞʳʣסʳ ᴇʥʽʤʜʽʣʽʢ 2021 ʞᴅʥʝ 2022 

ʞʳʣʜʘʨʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ ʪᴇʤʝʥ, ʷסʥʠ, 2023 ʞʳʣʳ ʙʠʜʘʡʜʳש ʝש ʞʦסʘʨʳ ᴇʥʽʤʽ ʥʝʙᴅʨʽ 11,9 

ʮ/ʛʘ סʘʥʘ ײץʨʘʜʳ. ɾײʤʩʘץ ʙʠʜʘʡʜʳש ʩʘʧʘʩʳʥʘ ʞװʨʛʽʟʽʣʛʝʥ ʪʘʣʜʘʫ ʥᴅʪʠʞʝʣʝʨʽ ʙʦʡʳʥʰʘ 

ʩʝʙʫ ʤʝʨʟʽʤʽʥʝ ʙʘʡʣʘʥʳʩʪʳ ʝש ʞʦסʘʨʳ ʜᴅʥ ʞʝʣʽʤʰʝʩʽʥʽש ʢᴇʨʩʝʪʢʽʰʽ 2021 ʞʳʣʳ ï 31,4%, 

2022 ʞʳʣʳ ï 41,7%, 2023 ʞʳʣʳ ï 34,3% ײץʨʘʜʳ (3-ʢʝʩʪʝ). 

 
3-ʢʝʩʪʝ ï ɾʘʟʜʳץ ʞײʤʩʘץ ʙʠʜʘʡʜʳש ʩʝʙʫ ʤʝʨʟʽʤʽʥʝ ʙʘʡʣʘʥʳʩʪʳ ᴇʥʽʤʜʽʣʽʛʽ ʤʝʥ ʜᴅʥ 

ʞʝʣʽʤʰʝʩʽʥʽײץ שʨʘʤʳ 

 

ʉʝʙʫ ʤʝʨʟʽʤʽ 
ᴆʥʽʤʜʽʣʽʢ, ʮ/ʛʘ ɼᴅʥ ʞʝʣʽʤʰʝʩʽ, % 

2021 2022 2023 2021-2023 ʞʞ 2021 2022 2023 2021-2023 ʞʞ 

5 ʤʘʤʳʨ 20,6 17,0 11,8 16,5 29,0 27,4 34,3 30,2 

10 ʤʘʤʳʨ 21,1 17,6 11,9 16,9 28,7 30,2 28,8 29,2 

15 ʤʘʤʳʨ 20,5 18,2 11,3 16,7 28,8 31,3 32,7 30,9 

20 ʤʘʤʳʨ 19,0 19,9 11,2 16,7 29,8 33,2 29,9 31,0 

25 ʤʘʤʳʨ 18,7 15,8 11,2 15,2 29,8 33,4 30,2 31,1 

30 ʤʘʤʳʨ 16,7 17,8 10,8 15,1 31,1 40,5 29,2 33,6 

4 ʤʘʫʩʳʤ 14,4 19,2 6,5 13,4 31,4 41,7 32,5 35,2 

ɽʊʄɸ0,95 1,66 1,4 0,91  

 

ɹʘʨʣʳװ ץʰ ʞʳʣʜʳץ ʦʨʪʘʰʘ ʤᴅʣʽʤʝʪʢʝ ʩװʡʝʥʝ ʦʪʳʨʳʧ, 4 ʤʘʫʩʳʤʜʘ ʩʝʙʫ ʢʝʟʽʥʜʝ ʜᴅʥ 

ʞʝʣʽʤʰʝʩʽʥʽש ʤʘʢʩʠʤʘʣʜʳ ʜʝשʛʝʡʽʥ ʢᴇʨʩʝʪʫʜʝʛʽ ʥʝʛʽʟʛʽ ʩʝʙʝʧ, ʧʽʩʽʧ-ʞʝʪʽʣʫ ʢʝʟʽʥʜʝ ʘʫʘ 

ʨʘʡʳʥʳײץ שʨסʘץ ʙʦʣʫʳ ʜʝʧ ʘʡʪʫסʘ ʙʦʣʘʜʳ [16].  

 ץʤʩʘײʞ ץʡʝʥʝ ʦʪʳʨʳʧ, ʞʘʟʜʳװʦʨʳʪʳʥʜʳ. 2021-2023 ʞʞ. ʟʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽʥʝ ʩפ

ʙʠʜʘʡʜʳש ʝש ʞʦסʘʨʳ ᴇʥʽʤʜʽʣʽʢ (16,5-16,9 ʮ/ʛʘ) ʢᴇʨʩʝʪʢʽʰʪʝʨʽ 5-ʰʽ 20-ʰʳ ʤʘʤʳʨ ʘʨʘʣʳסʳ 

ʦשʪʘʡʣʳ ʩʝʙʫ ʤʝʨʟʽʤʽ ʙʦʣʳʧ ʪʘʙʳʣʜʳ. ɸʣ, ʝש ʪᴇʤʝʥ ᴇʥʽʤʜʽʣʽʢ ʢᴇʨʩʝʪʢʽʰʽ 4 ʤʘʫʩʳʤʜʘ 

ʩʝʙʽʣʛʝʥ ʤʝʨʟʽʤʜʝ (13,4 ʮ/ʛʘ) ʙʦʣʩʘ, ʩʝʙʫ ʤʝʨʟʽʤʽʥʝ ʙʘʡʣʘʥʳʩʪʳ ʞײʤʩʘץ ʙʠʜʘʡʜʳש ʩʘʧʘʩʳʥ 

ʪʘʣʜʘʫ ʥᴅʪʠʞʝʣʝʨʽ ʙʦʡʳʥʰʘ ʜᴅʥ ʞʝʣʽʤʰʝʩʽʥʽש ʝש ʞʦסʘʨʳ ʢᴇʨʩʝʪʢʽʰʽ ʜᴅʥ ʞʝʣʽʤʰʝʩʽʥ 

ʢʝʨʽʩʽʥʰʝ 4 ʤʘʫʩʳʤʜʘ ʩʝʙʽʣʛʝʥ ʤʝʨʟʽʤʜʝ ʙʘʡץʘʣʜʳ. 

 ʪʘʨʳץʘʡʤʘ ץʢʣʠʤʘʪʪʳ-ץʨʣʽ ʪʦʧʳʨʘװᴅʨʪ שʩʪʘʥʥʳץʘʟʘפʘʣʘ çץʘʨʞʳʣʘʥʜʳʨʫ. ʄʘפ

 ʳ ᴇʥʽʤʜʝʨʽʥ ʨʝʥʪʘʙʝʣʴʜʽ ᴇʥʜʽʨʫסʜʘʡʳʥʜʘ ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʰʽʥ ᴇʟʛʝʨʤʝʣʽ ʢʣʠʤʘʪ ʞʘװ

-ʨʘʩʪʳʨʫ ʞᴅʥʝ ʝʥʛʽʟʫè BR22885719 ʥʳʩʘʥʘʣʳײץ ʡʝʣʝʨʽʥװʪʳ ʝʛʽʥʰʽʣʽʢ ʞץʨʘײʰʽʥ ʪװ

ʙʘסʜʘʨʣʘʤʘʣʳץ ץʘʨʞʳʣʘʥʜʳʨʫ ʙʦʡʳʥʰʘ çפʘʨץʳʥʜʳ ʝʛʽʥʰʽʣʽʢ װʰʽʥ ʘʩʪʳץ, ʜᴅʥʜʽ-

ʙײʨʰʘץʪʳ ʞᴅʥʝ ʤʘʡʣʳ ʜʘץʳʣʜʘʨ ʘʛʨʦʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥʳש ʵʣʝʤʝʥʪʪʝʨʽʥ ʞʝʪʽʣʜʽʨʫè ʽʩ-

ʰʘʨʘʩʳʥʳס שʳʣʳʤʠ ʟʝʨʪʪʝʫʣʝʨʜʽ ʦʨʳʥʜʘʫ ʥʝʛʽʟʽʥʜʝ ʜʘʡʳʥʜʘʣʜʳ. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʠʚʦʜʠʪʩʷ ʚʣʠʷʥʠʝ ʩʨʦʢʦʚ ʧʦʩʝʚʘ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʷʨʦʚʦʡ ʤʷʛʢʦʡ 

ʧʰʝʥʠʮʳ ʚ ʩʚʷʟʠ ʩ ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʚ ʫʩʣʦʚʠʷʭ ʢʘʨʙʦʥʘʪʥʳʭ ʯʝʨʥʦʟʝʤʦʚ 

ɸʢʤʦʣʠʥʩʢʦʡ ʦʙʣʘʩʪʠ. ɺ ʨʝʛʠʦʥʘʭ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʜʥʳʤʠ ʨʝʩʫʨʩʘʤʠ ʉʝʚʝʨʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ 

ʧʨʠʚʝʜʝʥʳ ʩʨʝʜʥʠʝ ʪʨʝʭʣʝʪʥʠʝ ʜʘʥʥʳʝ ʦʩʥʦʚʥʳʭ ʚʣʠʷʶʱʠʭ ʬʘʢʪʦʨʦʚ ʩ ʫʢʘʟʘʥʠʝʤ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʧʨʘʚʠʣʴʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʩʨʦʢʦʚ ʧʦʩʝʚʘ ʠ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʣʘʛʠ ʚ ʧʦʯʚʝ ʜʣʷ 

ʧʦʣʫʯʘʝʤʦʡ ʫʨʦʞʘʡ. ɺ ʛʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʨʘʩʯʝʪʳ ʛʠʜʨʦʪʝʨʤʠʯʝʩʢʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʚ 2021 ʠ 2023 ʛʦʜʘʭ ʢʘʢ ʦʯʝʥʴ ʟʘʩʫʰʣʠʚʳʝ (ɻʊʂ = 

0,43-0,41), ʘ ʚ 2022 ʛʦʜʫ - ʢʘʢ ʟʘʩʫʰʣʠʚʳʝ (ɻʊʂ = 0,8). ʇʦ ʩʨʝʜʥʠʤ ʪʨʝʭʣʝʪʥʠʤ ʜʘʥʥʳʤ, ʚ ʢʦʪʦʨʳʭ 

ʧʨʦʚʦʜʠʣʦʩʴ ʠʩʩʣʝʜʦʚʘʥʠʝ, ʥʘʠʙʦʣʴʰʠʡ ʧʨʦʜʫʢʪʠʚʥʦʡ ʚʣʘʛʠ ʥʘʙʣʶʜʘʣʩʷ 10 ʠ 15 ʤʘʷ, ʘ 

ʥʘʠʤʝʥʴʰʠʡ-4 ʠʶʥʷ. ɺʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʧʰʝʥʠʮʳ ʚ 2021-2022 ʛʦʜʘʭ ʩʦʩʪʘʚʣʷʣ 95-90 ʜʥʝʡ, ʘ ʚ 

2023 ʛʦʜʫ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʙʳʣ ʩʦʢʨʘʱʝʥ ʜʦ 83-85 ʜʥʝʡ ʠʟ-ʟʘ ʨʝʟʢʦʛʦ ʟʘʩʫʰʣʠʚʦʛʦ ʣʝʪʘ. 

2021-2023 ʛʛ. ʠʩʭʦʜʷ ʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʦʧʪʠʤʘʣʴʥʳʤʠ ʩʨʦʢʘʤʠ ʧʦʩʝʚʘ ʷʚʠʣʠʩʴ 

ʤʘʢʩʠʤʘʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʫʨʦʞʘʡʥʦʩʪʠ ʷʨʦʚʦʡ ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ (16,5-16,9 ʮ/ʛʘ) ʩ 5 ʧʦ 20 ʤʘʷ. ɸ 

ʩʘʤʳʡ ʥʠʟʢʠʡ ʧʦʢʘʟʘʪʝʣʴ ʫʨʦʞʘʡʥʦʩʪʠ ʙʳʣ ʚ ʧʝʨʠʦʜ ʧʦʩʝʚʘ 4 ʠʶʥʷ (13,4 ʮ/ʛʘ). 
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Abstract. The article presents the effect of sowing dates on the yield of spring soft wheat due to 

climatic changes in the conditions of carbonate chernozems of the Akmola region. In regions with limited 

water resources in Northern Kazakhstan, the average three-year data of the main influencing factors are 

presented, indicating the need for proper planning of sowing dates and effective use of moisture in the 

soil for the resulting crop. During the research years, calculations of the hydrothermal coefficient 

characterized meteorological conditions in 2021 and 2023 as very dry (HTC = 0.43-0.41), and in 2022 - 

as dry (HTC = 0.8). According to the average three-year data in which the study was conducted, the 

highest productive moisture was observed on May 10 and 15, and the lowest on June 4. The growing 

season of wheat in 2021-2022 was 95-90 days, and in 2023 the growing season was reduced to 83-85 

days due to the harsh dry summer. 2021-2023. based on the research results, the optimal sowing dates 

were the maximum yield of spring soft wheat (16.5-16.9 c/ha) from May 5 to May 20. And the lowest 

yield was during the sowing period on June 4 (13.4 kg/ha). 

Keywords: climate change, sowing dates, gluten, yield, spring wheat. 
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2
ʅʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ çʊʘʰʢʝʥʪʩʢʠʡ ʠʥʩʪʠʪʫʪ ʠʥʞʝʥʝʨʦʚ ʠʨʨʠʛʘʮʠʠ 

ʠ ʤʝʣʠʦʨʘʮʠʠ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘè, ʛ.ʊʘʰʢʝʥʪ, ʋʟʙʝʢʠʩʪʘʥ 

 

 ɸʥʥʦʪʘʮʠʷ. ʈʝʩʧʫʙʣʠʢʘ ʂʘʟʘʭʩʪʘʥ ʦʪʥʦʩʠʪʩʷ ʢ ʯʠʩʣʫ ʩʘʤʳʭ ʤʘʣʦʚʦʜʦʦʙʝʩʧʝʯʝʥʥʳʭ ʩʪʨʘʥ 
ʤʠʨʘ. ʇʦʣʦʚʠʥʘ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʬʦʨʤʠʨʫʝʪʩʷ ʟʘ ʧʨʝʜʝʣʘʤʠ ʩʪʨʘʥʳ. ʇʦ ʜʘʥʥʳʤ ʚʩʝʤʠʨʥʦʛʦ ʙʘʥʢʘ 

ʢ 2030 ʛʦʜʫ ʦʙʲʝʤʳ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʥʘʰʝʡ ʩʪʨʘʥʳ ʩʦʢʨʘʪʷʪʩʷ ʥʘ 15% ʠ ʩʪʘʥʝʪ ʦʜʥʦʡ ʠʟ ʛʣʘʚʥʳʭ 

ʫʛʨʦʟ ʥʘʮʠʦʥʘʣʴʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʪʨʘʥʳ. ʂʘʟʘʭʩʪʘʥ ʩʪʘʣʢʠʚʘʝʪʩʷ ʩ ʥʘʨʘʩʪʘʶʱʠʤ ʜʝʬʠʮʠʪʦʤ 

ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʠʟ-ʟʘ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ, ʥʝʵʬʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʚʦʜʥʳʤʠ ʨʝʩʫʨʩʘʤʠ ʠ 

ʧʨʠʤʝʥʝʥʠʝʤ ʫʩʪʘʨʝʚʰʠʭ ʪʝʭʥʦʣʦʛʠʡ ʦʨʦʰʝʥʠʷ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ. ʇʦʵʪʦʤʫ, ʦʯʝʥʴ ʚʘʞʥʦ 

ʚʥʝʜʨʝʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʦʙʣʘʩʪʠ ʚʦʜʦʩʙʝʨʝʞʝʥʠʷ, ʢʘʢ ʢʘʧʝʣʴʥʦʝ ʠ 

ʚʥʫʪʨʠʧʦʯʚʝʥʥʦʝ ʦʨʦʰʝʥʠʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ, ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʘʪʯʠʢʦʚ ʚʣʘʞʥʦʩʪʠ 

ʧʦʯʚʳ, ʮʠʬʨʦʚʦʝ ʫʧʨʘʚʣʝʥʠʝ ʚʦʜʥʳʤʠ ʨʝʩʫʨʩʘʤʠ ʠ ʚʥʝʜʨʝʥʠʝ ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʳʭ ʠ 

ʩʦʣʝʫʩʪʦʡʯʠʚʳʭ ʩʦʨʪʦʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ.  

ʆʪʝʯʝʩʪʚʝʥʥʳʝ ʠ ʟʘʨʫʙʝʞʥʳʝ ʫʯʝʥʳʝ ʩʯʠʪʘʶʪ, ʯʪʦ ʜʣʷ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ʜʝʬʠʮʠʪʘ ʚʦʜʳ 

ʥʝʦʙʭʦʜʠʤ ʢʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ, ʢʦʪʦʨʳʡ ʚʢʣʶʯʘʣ ʙʳ ʚ ʩʝʙʝ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ 

ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ, ʨʘʟʚʠʪʠʝ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʠʥʚʝʩʪʠʮʠʠ ʚ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ, ʧʦʚʳʰʝʥʠʝ 

ʦʩʚʝʜʦʤʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʠ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʤʝʞʜʫ ʛʦʩʫʜʘʨʩʪʚʘʤʠ, ʥʘʫʢʦʡ ʠ ʙʠʟʥʝʩʦʤ. ɿʜʝʩʴ 

ʫʯʝʥʳʝ ʠʛʨʘʶʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʨʘʟʨʘʙʦʪʢʝ ʠ ʚʥʝʜʨʝʥʠʠ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʚ ʤʦʥʠʪʦʨʠʥʛʝ 

ʩʦʩʪʦʷʥʠʷ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʚʦʟʤʦʞʥʳʭ ʨʠʩʢʦʚ.  

ɺ ʩʚʷʟʠ ʩ ʜʝʬʠʮʠʪʦʤ ʧʦʣʠʚʥʦʡ ʚʦʜʳ ʩʝʣʴʭʦʟʪʦʚʘʨʦʧʨʦʠʟʚʦʜʠʪʝʣʠ ʨʝʛʠʦʥʘ ʩ ʙʦʣʴʰʠʤ 

ʪʨʫʜʦʤ ʦʩʚʘʠʚʘʶʪ ʧʦʩʝʚʥʳʝ ʧʣʦʱʘʜʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ, ʦʩʦʙʝʥʥʦ ʦʚʦʱʝ-ʙʘʭʯʝʚʳʭ. 

ʋʯʠʪʳʚʘʷ ʥʝʭʚʘʪʢʫ ʦʨʦʩʠʪʝʣʴʥʦʡ ʚʦʜʳ, ʚʩʝ ʯʘʱʝ ʩʪʘʣʠ ʧʨʠʤʝʥʷʪʴ ʩʠʩʪʝʤʫ ʢʘʧʝʣʴʥʦʛʦ ʦʨʦʰʝʥʠʷ 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʘʧʝʣʴʥʦʝ ʦʨʦʰʝʥʠʝ, ʢʦʨʥʝʚʘʷ ʩʠʩʪʝʤʘ, ʦʚʦʱʥʳʝ ʢʫʣʴʪʫʨʳ, ʩʪʨʫʢʪʫʨʘ 

ʧʦʯʚʳ, ʦʨʦʰʝʥʠʝ. 

 

 ɺʚʝʜʝʥʠʝ. ʂʘʧʝʣʴʥʦʝ ʦʨʦʰʝʥʠʝ ï ʵʪʦ ʩʧʦʩʦʙ ʦʨʦʰʝʥʠʷ, ʢʦʛʜʘ ʧʦʣʠʚʥʘʷ ʚʦʜʳ 

ʧʦʜʘʝʪʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʟʦʥʫ, ʛʜʝ ʤʘʢʩʠʤʘʣʴʥʦ ʨʘʟʚʠʚʘʝʪʩʷ ʢʦʨʥʝʚʘʷ ʩʠʩʪʝʤʘ ʢʘʞʜʦʛʦ 

ʨʘʩʪʝʥʠʷ, ʪʦ ʝʩʪʴ ʧʦʜ ʨʘʩʪʝʥʠʷ ʯʝʨʝʟ ʩʧʝʮʠʘʣʴʥʳʝ ʤʠʢʨʦʚʳʧʫʩʢʠ, ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ 

ʢʘʧʝʣʴʥʠʮʳ ʩ ʤʘʣʳʤʠ ʨʘʩʭʦʜʘʤʠ. ʇʦʵʪʦʤʫ ʫʚʣʘʞʥʷʝʪʩʷ ʪʦʣʴʢʦ ʢʦʨʥʝʚʘʷ ʟʦʥʘ ʧʦʯʚʳ, 

ʤʝʞʜʫʨʷʜʴʷ ʦʩʪʘʶʪʩʷ ʘʙʩʦʣʶʪʥʦ ʩʫʭʠʤʠ. ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʤʦʞʥʦ ʧʦʜʘʪʴ ʫʜʦʙʨʝʥʠʷ 

ʚʤʝʩʪʝ ʩ ʦʨʦʩʠʪʝʣʴʥʦʡ ʚʦʜʦʡ.  

ʂʘʧʝʣʴʥʦʝ ʦʨʦʰʝʥʠʝ ʠʤʝʝʪ ʧʨʝʠʤʫʱʝʩʪʚʦ ʥʘʜ ʜʨʫʛʠʤʠ ʩʧʦʩʦʙʘʤʠ ʦʨʦʰʝʥʠʷ: 

ʙʦʣʴʰʘʷ ʵʢʦʥʦʤʠʷ ʧʦʣʠʚʥʦʡ ʚʦʜʳ; ʘʙʩʦʣʶʪʥʦ ʩʥʠʞʘʝʪʩʷ ʧʦʪʝʨʴ ʚʦʜʳ ʥʘ ʬʠʣʴʪʨʘʮʠʶ ʟʘ 

ʧʨʝʜʝʣʳ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ; ʥʠʯʪʦʞʥʦʝ ʠʩʧʘʨʝʥʠʝ ʩ ʫʚʣʘʞʥʝʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʯʚʳ; ʥʝʪ 

ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʠ ʧʦʣʠʚʘ ʨʘʩʪʝʥʠʡ. ʇʦʵʪʦʤʫ ʢʘʧʝʣʴʥʦʝ ʦʨʦʰʝʥʠʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʩʦʢʠʡ 

ʢʦʵʬʬʠʮʠʝʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʣʠʚʥʦʡ ʚʦʜʳ (ʂʀɺ), ʧʨʠʤʝʨʥʦ ʥʘ 80-95% [1].  
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ʇʨʠʤʝʥʝʥʠʷ ʚʦʜʦʩʙʝʨʝʛʘʶʱʝʡ ʪʝʭʥʦʣʦʛʠʠ ʦʨʦʰʝʥʠʷ, ʢʘʢ ʢʘʧʝʣʴʥʳʡ ʩʧʦʩʦʙ 

ʧʦʣʠʚʘ ʨʘʜʠʢʘʣʴʥʦ ʠʟʤʝʥʠʣ ʩʦʚʨʝʤʝʥʥʳʡ ʧʦʜʭʦʜ ʢ ʢʦʤʧʣʝʢʩʫ çʚʦʜʘ-ʧʦʯʚʘ-ʨʘʩʪʝʥʠʝè ʠ ʥʘ 

ʬʦʥʝ ʜʦʟʠʨʦʚʘʥʥʦʛʦ ʨʝʞʠʤʘ ʧʠʪʘʥʠʷ, ʦʥʦ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʥʦʚʦʤʫ ʧʦʜʭʦʜʫ ʚ ʦʙʣʘʩʪʠ 

ʦʨʦʰʝʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ. ʊʘʢʦʡ ʫʩʧʝʭ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ 

ʦʚʦʱʝʧʨʦʠʟʚʦʜʠʪʝʣʷʤ ʶʛʘ ʂʘʟʘʭʩʪʘʥʘ, ʚ ʪʦʤ ʯʠʩʣʝ, ʂʳʟʳʣʦʨʜʠʥʩʢʦʡ ʦʙʣʘʩʪʠ, ʩ 2000 ʛʦʜʘ 

ʧʨʠʤʝʥʷʪʴ ʢʘʧʝʣʴʥʦʝ ʦʨʦʰʝʥʠʝ.  

ɺ ʦʙʣʘʩʪʠ ʨʘʟʚʠʪʠʷ ʪʝʭʥʠʢʠ ʠ ʪʝʭʥʦʣʦʛʠʠ ʦʨʦʰʝʥʠʷ ʩʝʣʴʭʦʟʢʫʣʴʪʫʨ ʜʦʩʪʠʛʥʫʪʳ 

ʦʧʨʝʜʝʣʝʥʥʳʝ ʫʩʧʝʭʠ ʢʘʢ ʦʪʝʯʝʩʪʚʝʥʥʳʭ, ʪʘʢ ʟʘʨʫʙʝʞʥʳʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ-ʫʯʝʥʳʭ. ʆʜʥʘʢʦ 

ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʩʪʘʶʪʩʷ ʙʦʣʴʰʠʝ ʧʨʦʙʣʝʤʳ ʢʘʢ: ʵʢʦʥʦʤʠʷ ʧʦʣʠʚʥʦʡ ʚʦʜʳ; 

ʫʤʝʥʴʰʝʥʠʝ ʥʝʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʧʦʪʝʨʴ ʚʦʜʳ ʥʘ ʬʠʣʴʪʨʘʮʠʶ ʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʥʳʡ ʩʙʨʦʩ; 

ʥʝʨʘʚʥʦʤʝʨʥʦʝ ʫʚʣʘʞʥʝʥʠʝ ʧʦʯʚʳ ʧʦ ʜʣʠʥʝ ʫʯʘʩʪʢʘ. ʕʪʠ ʧʨʦʙʣʝʤʳ ʟʘʪʨʫʜʥʷʶʪ 

ʨʘʮʠʦʥʘʣʴʥʦ ʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʦʜʥʦ-ʟʝʤʝʣʴʥʳʝ ʨʝʩʫʨʩʳ ʠ ʧʦʚʳʰʝʥʠʝ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʦʣʝʟʥʦʛʦ ʜʝʡʩʪʚʠʷ (ʂʇɼ) ʧʦʣʠʚʥʦʡ ʚʦʜʳ [1,2].  

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʆʙʟʦʨ ʣʠʪʝʨʘʪʫʨʳ ʤʠʨʦʚʦʛʦ ʦʧʳʪʘ, ʘ ʪʘʢʞʝ 

ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʫʯʝʥʳʭ, ʧʨʦʚʦʜʠʚʰʠʝ ʵʢʩʧʝʨʠʤʝʥʪʳ ʚ 

ʨʘʟʣʠʯʥʳʭ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʢʘʧʝʣʴʥʦʝ ʦʨʦʰʝʥʠʝ, ʢʘʢ 

ʚʦʜʦʩʙʝʨʝʛʘʶʱʘʷ ʪʝʭʥʦʣʦʛʠʷ ʦʯʝʥʴ ʵʬʬʝʢʪʠʚʥʦ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠ ʚʳʛʦʜʥʦ ʧʨʠ ʧʦʣʠʚʝ 

ʦʚʦʱʥʳʭ ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʢʫʣʴʪʫʨ, ʜʨʝʚʝʩʥʳʭ ʜʝʢʦʨʘʪʠʚʥʳʭ ʥʘʩʘʞʜʝʥʠʡ, ʘ ʪʘʢʞʝ ʜʨʫʛʠʭ 

ʨʘʩʪʝʥʠʡ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʢʘʧʝʣʴʥʦʛʦ ʩʧʦʩʦʙʘ ʦʨʦʰʝʥʠʷ ʦʯʝʥʴ ʵʬʬʝʢʪʠʚʥʦ ʧʨʠ ʠʥʪʝʥʩʠʚʥʳʭ 

ʪʝʭʥʦʣʦʛʠʷʭ ʚʳʨʘʱʠʚʘʥʠʷ ʦʚʦʱʥʳʭ ʢʫʣʴʪʫʨ ʢʘʢ ʦʛʫʨʮʦʚ, ʪʦʤʘʪʦʚ, ʣʫʢʘ, ʢʘʨʪʦʬʝʣʷ, 

ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʩʘʣʘʪʦʚ, ʛʜʝ ʢʘʯʝʩʪʚʦ ʠ ʨʘʟʤʝʨʳ ʧʦʣʫʯʘʝʤʦʛʦ ʫʨʦʞʘʷ ʟʘʚʠʩʠʪ ʦʪ 

ʧʦʜʜʝʨʞʘʥʠʷ ʚʣʘʞʥʦʩʪʠ ʨʝʞʠʤʘ ʧʠʪʘʥʠʷ. 

ʂʘʢ ʧʦʢʘʟʳʚʘʶʪ ʤʠʨʦʚʳʝ ʦʧʳʪʳ, ʚʦʜʦʩʙʝʨʝʛʘʶʱʘʷ ʪʝʭʥʦʣʦʛʠʷ ʢʘʢ ʢʘʧʝʣʴʥʦʝ 

ʦʨʦʰʝʥʠʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʚʳʰʝʥʠʷ ʫʨʦʞʘʷ ʜʦ 40%, ʵʢʦʥʦʤʠʶ ʦʨʦʩʠʪʝʣʴʥʦʡ ʚʦʜʳ ʜʦ 50% 

ʠ ʘʙʩʦʣʶʪʥʦ ʥʝ ʦʢʘʟʳʚʘʝʪ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʧʦʣʠʚʘ ʥʘ ʦʢʨʫʞʘʶʱʫʶ 

ʧʨʠʨʦʜʥʫʶ ʩʨʝʜʫ. 

ʉʝʣʴʭʦʟʧʨʦʠʟʚʦʜʠʪʝʣʠ, ʧʦʣʠʚʘʷ ʨʘʩʪʝʥʠʷ, ʥʘ ʢʘʞʜʳʡ ʛʝʢʪʘʨ ʧʦʩʝʚʘ ʧʦʜʘʶʪ ʜʦ 

10000 ʤį ʠ ʙʦʣʝʝ ʚʦʜʳ, ʠʟ ʢʦʪʦʨʳʭ ʜʦ 90% ʨʘʩʭʦʜʫʶʪʩʷ ʥʝ ʧʦ ʥʘʟʥʘʯʝʥʠʶ (ʥʝ 

ʧʨʦʜʫʢʪʠʚʥʦ). ʇʦʵʪʦʤʫ ʚ ʫʩʣʦʚʠʷʭ ʚʦʜʥʦʛʦ ʜʝʬʠʮʠʪʘ ʥʘʜʦ ʧʝʨʝʭʦʜʠʪʴ ʦʪ çʧʦʣʠʚʘ ʧʦʯʚʳè 

ʢ çʧʦʣʠʚʫ ʨʘʩʪʝʥʠʷè [3].  

ʋʤʝʥʠʝ ʵʢʩʧʣʫʘʪʠʨʦʚʘʪʴ ʠ ʧʨʦʚʦʜʠʪʴ ʧʦʣʝʚʳʝ ʦʧʳʪʳ, ʪʨʝʙʫʝʪ ʙʦʣʴʰʠʭ ʠ 

ʨʘʟʥʦʩʪʦʨʦʥʥʠʭ ʟʥʘʥʠʡ, ʛʠʙʢʦʛʦ ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʠ ʦʙʦʙʱʝʥʥʦʛʦ ʫʤʘ, ʚʣʘʜʝʥʠʷ ʤʝʪʦʜʘʤʠ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʦʧʳʪʦʚ. ʅʘ ʧʨʘʢʪʠʢʝ ʧʦʣʝʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʩʧʦʣʴʟʫʶʪ: 

ʣʘʙʦʨʘʪʦʨʥʳʝ, ʚʝʛʝʪʘʮʠʦʥʥʳʝ ʠ ʣʠʟʠʤʝʪʨʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʘʥʘʣʠʟʘ. 

ɺ ʦʧʳʪʥʦ-ʧʦʣʝʚʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʠ ʥʘʙʣʶʜʝʥʠʷʭ ʣʘʙʦʨʘʪʦʨʥʳʡ ʤʝʪʦʜ ʘʥʘʣʠʟʘ 

ʠʛʨʘʝʪ ʙʦʣʴʰʫʶ ʚʩʧʦʤʦʛʘʪʝʣʴʥʫʶ ʨʦʣʴ. ʆʩʦʙʝʥʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʬʠʟʠʯʝʩʢʠʭ ʠ 

ʭʠʤʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʘʥʘʣʠʟʘ ʜʘʶʪ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʧʦʯʚ ʠ ʩʝʤʷʥ: ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ 

ʩʦʩʪʘʚ, ʩʢʚʘʞʥʦʩʪʴ ʠ ʚʣʘʛʦʝʤʢʦʩʪʴ ʧʦʯʚ; ʫʩʣʦʚʠʷ ʧʨʦʨʘʩʪʘʥʠʷ ʩʝʤʷʥ, ʠʭ ʚʩʭʦʞʝʩʪʴ ʠ 

ʩʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ. ʆʧʳʪʥʦ-ʧʦʣʝʚʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ ʠʤʝʶʪ ʩʚʦʠ ʦʩʦʙʝʥʥʦʩʪʠ, ʢʦʪʦʨʳʝ 

ʟʘʢʣʶʯʘʶʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʠʟʫʯʝʥʠʷ ʨʘʩʪʝʥʠʡ ʠʣʠ ʜʝʡʩʪʚʠʷ ʘʛʨʦʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʠʝʤʘ 

ʧʨʦʠʟʚʦʜʠʪʩʷ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʩ ʜʝʡʩʪʚʠʝʤ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʦʯʝʥʴ 

ʙʣʠʟʢʠʝ ʢ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤ ʫʩʣʦʚʠʷʤ [4].  

ʂʳʟʳʣʦʨʜʠʥʩʢʘʷ ʦʙʣʘʩʪʴ ʨʘʩʧʦʣʦʞʝʥʘ ʚ ʥʠʞʥʝʤ ʪʝʯʝʥʠʠ ʨʝʢʠ ʉʳʨʜʘʨʴʠ ʚ 

ʂʘʟʘʭʩʪʘʥʩʢʦʡ ʯʘʩʪʠ ʇʨʠʘʨʘʣʴʷ, ʨʝʟʢʦ-ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʤ ʢʣʠʤʘʪʘʤ: ʟʠʤʘ ï ʭʦʣʦʜʥʘʷ, 

ʩʥʝʞʥʳʡ ʧʦʢʨʦʚ ʥʝ ʫʩʪʦʡʯʠʚʳʡ, ʘ ʣʝʪʦ ï ʞʘʨʢʦʝ. ʂʣʠʤʘʪ ʦʯʝʥʴ ʟʘʩʫʰʣʠʚʳʡ, ʚ ʥʦʷʙʨʝ ï 

ʤʘʨʪʝ ʚʳʧʘʜʘʝʪ ʜʦ 152-159 ʤʤ, ʘ ʚ ʘʧʨʝʣʝ ï ʦʢʪʷʙʨʝ ï 129-144 ʤʤ ʦʩʘʜʢʦʚ ʚ ʛʦʜ. ʉʫʤʤʘ 

ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʪʝʤʧʝʨʘʪʫʨ ʚʦʟʜʫʭʘ ʚʳʰʝ 10Áʉ ʜʦʩʪʠʛʘʝʪ 3800-4600Áʉ.  

ʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʨʘʙʦʪʳ ʧʦ ʧʨʠʤʝʥʝʥʠʶ ʩʘʤʦʥʘʧʦʨʥʦʛʦ ʢʘʧʝʣʴʥʦʛʦ 

ʦʨʦʰʝʥʠʷ ʦʚʦʱʥʳʭ ʢʫʣʴʪʫʨ, ʥʘ ʧʨʠʤʝʨʝ ʦʛʫʨʮʦʚ, ʧʨʦʚʦʜʠʣʠʩʴ ʚʙʣʠʟʠ ʦʧʳʪʥʦʛʦ 
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ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʫʯʘʩʪʢʘ ʂʘʟʘʭʩʢʦʛʦ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʨʠʩʦʚʦʜʩʪʚʘ 

ʠʤʝʥʠ ʀ.ɾʘʭʘʝʚʘ (ʂʘʟʅʀʀʨʠʩʘ).  

ʉʭʝʤʘ ʟʘʢʣʘʜʢʠ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ ʩʘʤʦʥʘʧʦʨʥʦʛʦ ʢʘʧʝʣʴʥʦʛʦ ʧʦʣʠʚʘ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 1.  

                
 

ʈʠʩʫʥʦʢ 1 ï ʉʭʝʤʘ ʩʘʤʦʥʘʧʦʨʥʦʡ ʢʘʧʝʣʴʥʦʡ ʩʠʩʪʝʤʳ 

 

ʆʩʥʦʚʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʢʘʧʝʣʴʥʦʛʦ ʦʨʦʰʝʥʠʷ ʷʚʣʷʶʪʩʷ ʢʘʧʝʣʴʥʳʝ ʣʝʥʪʳ ʠ 

ʢʘʧʝʣʴʥʳʝ ʪʨʫʙʢʠ, ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʦʙʨʘʟʮʳ ʧʝʨʝʜʦʚʦʡ ʪʝʭʥʦʣʦʛʠʠ, ʵʪʦ ʠʪʦʛ 

ʤʥʦʛʦʣʝʪʥʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʨʘʟʨʘʙʦʪʦʢ ʫʯʝʥʳʭ-ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʛʜʝ ʫʯʪʝʥʳ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʘʞʜʦʡ ʢʘʧʣʠ ʚʦʜʳ ʧʨʦʜʫʢʪʠʚʥʦ ʠ ʩ ʙʦʣʴʰʠʤʠ ʧʨʝʠʤʫʱʝʩʪʚʘʤʠ. ɹʳʣʠ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʪʨʫʙʳ ʠʟ ʧʝʨʚʠʯʥʦʛʦ ʧʦʣʠʵʪʠʣʝʥʘ ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ ʪʝʨʤʦ-, ʩʚʝʪʦ-

ʩʪʘʙʠʣʠʟʠʨʦʚʘʥʥʳʭ ʪʨʫʙʥʳʭ ʤʘʨʦʢ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ɻʆʉʊʦʤ 18599-83 çʊʨʫʙʳ ʥʘʧʦʨʥʳʝ 

ʠʟ ʧʦʣʠʵʪʠʣʝʥʘè [5,6].  

ɼʘʣʝʝ, ʠʩʧʦʣʴʟʦʚʘʥʘ ʧʣʘʩʪʠʢʦʚʘʷ ʝʤʢʦʩʪʴ çɽɺʈʆʂʋɹè ʥʘ 1000 ʣʠʪʨʦʚ, ʩʥʘʨʫʞʠ 

ʠʤʝʶʱʠʡ ʤʝʪʘʣʣʠʯʝʩʢʫʶ ʦʙʨʝʰʝʪʢʫ ʠ ʟʘʣʠʚʥʫʶ ʛʦʨʣʦʚʠʥʫ ʜʠʘʤʝʪʨʦʤ ï 20ʩʤ, ʩʥʘʨʫʞʠ ï 

ʩʣʠʚʥʦʝ ʦʪʚʝʨʩʪʠʝ ʩ ʢʨʘʥʦʤ, ʪʘʢʞʝ ʚ ʩʠʩʪʝʤʝ ʠʤʝʝʪʩʷ ʜʳʭʘʪʝʣʴʥʳʡ ʢʣʘʧʘʥ ʜʣʷ ʩʙʨʦʩʘ 

ʜʘʚʣʝʥʠʷ. ɼʣʷ ʠʟʤʝʨʝʥʠʷ ʦʙʲʝʤʘ ʚʦʜʳ ʧʦʜʘʶʱʠʡ ʚ ʩʠʩʪʝʤʫ ʫʩʪʨʦʝʥ ʚʦʜʦʩʯʝʪʯʠʢ 

ʢʨʳʣʴʯʘʪʳʡ çImpulse Plusè. ʄʦʥʦʤʝʪʨ ʄʈ-ɿ-ʠ (ˉ11032183) ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʜʘʚʣʝʥʠʷ ʚʦʜʳ 

ʚ ʩʠʩʪʝʤʝ. ʇʣʘʩʪʠʢʦʚʳʡ ʪʨʫʙʦʧʨʦʚʦʜ ʜʠʘʤʝʪʨʦʤ ï 50 ʤʤ, ʜʣʷ ʜʦʩʪʘʚʢʠ ʦʨʦʩʠʪʝʣʴʥʦʡ 

ʚʦʜʳ ʦʪ ʥʘʧʦʨʥʦʛʦ ʙʘʢʘ ʢ ʢʘʧʝʣʴʥʳʤ ʤʝʥʪʘʤ. ɺʦʟʜʫʰʥʳʡ ʢʣʘʧʘʥ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ ʜʣʷ 

ʚʳʧʫʩʢʘ ʠ ʧʫʩʢʘ ʚʦʟʜʫʭʘ ʚ ʩʠʩʪʝʤʫ. ʈʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʢʘʧʝʣʴʥʠʮʘʤʠ ï 30ʩʤ [7]. ʈʘʟʤʝʨʳ 

ʦʧʳʪʥʦʛʦ ʫʯʘʩʪʢʘ 10x10 ʤ (100 ʤĮ), ʙʳʣʦ ʨʘʟʤʝʰʝʥʦ 7 ʢʘʧʝʣʴʥʳʭ ʣʝʥʪ ʧʦ 1,5 ʤ ʤʝʞʜʫ 

ʥʠʤʠ, ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʢʘʧʝʣʴʥʠʮʘʤʠ 30 ʩʤ. ʇʦʯʚʳ ʦʧʳʪʥʦʛʦ ʫʯʘʩʪʢʘ 

ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʳ, ʥʘ ʛʣʫʙʠʥʝ ʦʪ 0 ʜʦ 60 ʩʤ ʩ ʩʫʣʴʬʘʪʥʦ-ʭʣʦʨʠʜʥʳʤ, ʜʘʣʝʝ ʦʪ 60 ʜʦ 100 

ʩʤ ï ʩʫʣʴʬʘʪʥʳʤ ʟʘʩʦʣʝʥʠʝʤ ʠ ʦʪʣʠʯʘʶʪʩʷ ʦʯʝʥʴ ʥʠʟʢʠʤ ʧʣʦʜʦʨʦʜʠʝʤ: ʩʦʜʝʨʞʘʥʠʝ 

ʛʫʤʫʩʘ 0,28-0,43%; ʘʟʦʪʘ 5,6-43,4 ʤʛ/ʢʛ; ʤʘʩʩʦʚʘʷ ʜʦʣʷ ʬʦʩʬʦʨʘ 24,8-32,4 ʤʛ/ʢʛ; ʢʘʣʠʷ 116-

226 ʤʛ/ʢʛ ʠ ”Ὄ-6,5-5,8.  

ɼʣʷ ʩʦʟʜʘʥʠʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʠ ʧʠʱʝʚʦʛʦ ʨʝʞʠʤʦʚ ʧʦʯʚʳ ʧʨʦʚʝʣʠ 

ʦʙʨʘʙʦʪʢʫ ʧʦʯʚʳ ʦʧʳʪʥʦʛʦ ʫʯʘʩʪʢʘ ʚʨʫʯʥʫʶ, ʰʪʳʢʦʚʦʡ ʣʦʧʘʪʦʡ. ʇʨʠ ʦʙʨʘʙʦʪʢʝ ʧʦʯʚʘ 

ʦʙʦʛʘʱʘʝʪʩʷ ʢʠʩʣʦʨʦʜʦʤ, ʧʦʚʳʰʘʝʪʩʷ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ, ʤʦʙʠʣʠʟʘʮʠʷ 

ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ, ʨʘʟʨʫʰʘʶʪʩʷ ʧʦʨʳ ʚ ʧʦʯʚʘʭ (ʩʪʨʫʢʪʫʨʘ), ʠʜʝʪ ʟʘʜʝʨʞʢʘ ʧʦʜʥʷʪʠʷ 

ʪʦʢʩʠʯʥʳʭ ʩʦʣʝʡ ʚ ʢʦʨʥʝʦʙʠʪʘʝʤʫʶ ʟʦʥʫ ʧʦʯʚʳ, ʘ ʪʘʢʞʝ ʧʨʦʠʩʭʦʜʠʪ ʦʢʠʩʣʝʥʠʝ ʚʨʝʜʥʳʭ 

ʩʦʝʜʠʥʝʥʠʡ [8]. 

ʄʳ ʧʨʦʚʝʣʠ ʧʨʝʜʧʦʩʝʚʥʫʶ ʦʙʨʘʙʦʪʢʫ ʧʦʯʚʳ ʥʘ ʛʣʫʙʠʥʫ ï 25 ʩʤ, ʚʨʫʯʥʫʶ. ɹʳʣʘ 

ʜʦʩʪʠʛʥʫʪʘ ʭʦʨʦʰʘʷ ʨʘʟʜʝʣʢʘ ʧʦʯʚʳ, ʠʟʤʝʣʴʯʝʥʠʝ ʛʣʳʙ ʠ ʢʦʤʢʦʚ, ʧʨʠʜʘʥʠʝ ʧʦʯʚʝ 
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ʘʛʨʝʛʘʪʥʦʝ ʩʦʩʪʦʷʥʠʝ, ʘʵʨʘʮʠʷ ʠ ʧʨʦʧʘʰʢʘ ʧʘʭʘʪʥʦʛʦ ʩʣʦʷ ʧʦʯʚʳ. ʊʘʢʞʝ ʙʳʣʦ ʫʯʪʝʥʦ 

ʪʨʝʙʦʚʘʥʠʷ ʢ ʢʘʯʝʩʪʚʫ ʧʦʣʠʚʥʦʡ ʚʦʜʳ ʠ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʦʧʳʪʥʦʛʦ 

ʫʯʘʩʪʢʘ. ʇʦ ʪʨʝʙʦʚʘʥʠʶ ʜʦʧʫʩʢʘʶʪʩʷ ʧʦʣʠʚʘʪʴ ʚʦʜʦʡ ʩ ʦʙʱʝʡ ʤʠʥʝʨʘʣʠʟʘʮʠʝʡ 0,5-1,0 ʛ/ʣ 

ʠ ʥʝ ʜʦʧʫʩʢʘʝʪʩʷ ʧʦʣʠʚʘʪʴ ʚʦʜʦʡ, ʫ ʢʦʪʦʨʦʡ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʝ ʠ ʧʘʨʘʟʠʪʦʣʦʛʠʯʝʩʢʠʝ 

ʧʦʢʘʟʘʪʝʣʠ ʧʨʝʚʳʰʘʶʪ ʩʘʥʠʪʘʨʥʳʝ ʥʦʨʤʳ, ʷʚʣʷʶʱʠʝʩʷ ʚʨʝʜʥʳʤʠ ʜʣʷ ʯʝʣʦʚʝʢʘ ʠ 

ʞʠʚʦʪʥʳʭ. ɼʦʧʫʩʪʠʤʳʝ ʟʥʘʯʝʥʠʷ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʦʨʦʩʠʪʝʣʴʥʦʡ ʚʦʜʳ ʜʦʣʞʥʳ ʙʳʪʴ 

ʫʚʷʟʘʥʳ ʩ ʚʝʣʠʯʠʥʦʡ ʠʥʜʝʢʩʘ ʩʫʭʦʩʪʠ (˗̂  ʧʦ ʄ.ʀ.ɹʫʜʳʢʦ [7]:  

 

                                                   ˗̂
В

Ͻ
;                                                                  (1) 

 
ʛʜʝ: ВὙ ï ʩʫʤʤʘ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʙʘʣʘʥʩʘ ʟʘ ʛʦʜ, ʢɼʞ/ʤĮ; L ï ʩʢʨʳʪʘʷ ʪʝʧʣʦʪʘ ʠʩʧʘʨʝʥʠʷ, ʢɼʞ/ʤĮ; 

ὗ ï ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʟʘ ʛʦʜ, ʤʤ.  

 

ʆʩʥʦʚʥʦʡ ʩʦʩʪʘʚʥʦʡ ʯʘʩʪʴʶ ʚʩʝʭ ʦʨʛʘʥʦʚ ʨʘʩʪʝʥʠʷ ʷʚʣʷʝʪʩʷ ʚʦʜʘ, ʢʦʪʦʨʳʡ ʠʛʨʘʝʪ 

ʦʯʝʥʴ ʚʘʞʥʫʶ ʬʠʟʠʦʣʦʛʠʯʝʩʢʫʶ ʨʦʣʴ, ʪʘʢʞʝ ʚ ʧʨʦʮʝʩʩʝ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ ʠ ʨʝʛʫʣʠʨʦʚʘʥʠʠ 

ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʪʢʘʥʷʭ ʨʘʩʪʝʥʠʡ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʩʪʫʧʣʝʥʠʶ ʠ ʧʝʨʝʜʚʠʞʝʥʠʶ ʚ ʨʘʩʪʝʥʠʠ 

ʵʣʝʤʝʥʪʦʚ ʧʠʪʘʥʠʷ ʠ ʫʯʘʩʪʚʫʝʪ ʚ ʬʦʪʦʩʠʥʪʝʟʝ 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. ʆʪ ʩʧʦʩʦʙʥʦʩʪʝʡ ʨʘʟʚʠʪʠʷ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ ʠ ʚʝʣʠʯʠ-

ʥʳ ʣʠʩʪʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʟʘʚʠʩʠʪ ʪʨʝʙʦʚʘʪʝʣʴʥʦʩʪʴ ʦʛʫʨʮʦʚ ʢ ʧʦʩʪʦʷʥʥʦʡ ʚʣʘʛʝ. ʍʦʨʦʰʦ 

ʨʘʟʚʠʪʘʷ ʢʦʨʥʝʚʘʷ ʩʠʩʪʝʤʘ ʦʛʫʨʮʦʚ, ʛʣʫʙʦʢʦ ʧʨʦʥʠʢʘʶʱʘʷ ʚ ʧʦʯʚʫ, ʧʦʟʚʦʣʷʝʪ ʠʟʚʣʝʢʘʪʴ 

ʠʟ ʛʣʫʙʦʢʠʭ ʩʣʦʝʚ ʚʣʘʛʫ. ʈʘʩʪʝʥʠʷ ʢʦʨʥʠ, ʢʦʪʦʨʳʭ ʨʘʟʤʝʱʘʶʪʩʷ ʚ ʚʝʨʭʥʝʤ ʩʣʦʝ ʧʦʯʚʳ, 

ʙʳʩʪʨʦ ʪʝʨʷʝʪ ʚʣʘʛʫ. ɼʣʷ ʦʚʦʱʥʳʭ ʢʫʣʴʪʫʨ ʦʧʪʠʤʘʣʴʥʳʡ ʫʨʦʚʝʥʴ ʚʣʘʞʥʦʩʪʠ ʧʦʯʚʳ 75-

85Á ʅɺ [9]. ɺ ʧʠʪʘʥʠʠ ʯʝʣʦʚʝʢʘ ʦʚʦʱʠ (ʦʛʫʨʮʳ) ʠʛʨʘʶʪ ʞʠʟʥʝʥʥʦ ʚʘʞʥʫʶ ʨʦʣʴ ʠ 

ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤʠ ʧʦʩʪʘʚʱʠʢʘʤʠ ʚʠʪʘʤʠʥʦʚ, ʫʛʣʝʚʦʜʦʚ, ʤʠʥʝʨʘʣʴʥʳʭ ʩʦʣʝʡ, ʧʠʱʝʚʳʭ 

ʚʦʣʦʢʦʥ ʜʣʷ ʥʦʨʤʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʞʠʚʦʛʦ ʦʨʛʘʥʠʟʤʘ ʠ ʧʦʜʜʝʨ-

ʞʠʚʘʝʪ ʞʠʟʥʴ ʠ ʟʜʦʨʦʚʴʷ, ʘ ʪʘʢʞʝ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʯʝʣʦʚʝʢʘ. ʆʛʫʨʝʮ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩ-

ʪʨʘʥʝʥ ʚʦ ʚʩʝʭ ʩʪʨʘʥʘʭ ʫʤʝʨʝʥʥʦʛʦ ʢʣʠʤʘʪʘ, ʚ ʪʦʤ ʯʠʩʣʝ, ʚʦ ʚʩʝʭ ʦʙʣʘʩʪʷʭ ʂʘʟʘʭʩʪʘʥʘ.   

ʆʛʫʨʝʮ ï ʦʜʠʥ ʠʟ ʚʢʫʩʥʳʭ ʧʨʦʜʫʢʪʦʚ ʩʨʝʜʠ ʦʚʦʱʥʳʭ ʢʫʣʴʪʫʨ, ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʫʩʚʦʝʥʠʶ ʞʠʨʦʚ ʠ ʙʝʣʢʦʚʳʭ ʚʝʱʝʩʪʚ, ʨʘʩʪʚʦʨʝʥʠʶ ʚ ʦʨʛʘʥʠʟʤʝ ʧʦʯʝʯʥʳʭ ʢʘʤʥʝʡ, 

ʢʨʠʩʪʘʣʣʦʚ ʤʦʯʝʚʦʡ ʢʠʩʣʦʪʳ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʣʫʯʰʝʥʠʶ ʘʧʧʝʪʠʪʘ. ɺ ʪʝʭʥʠʯʝʩʢʦʡ 

ʟʨʝʣʦʩʪʠ ʦʛʫʨʮʳ ʩʦʜʝʨʞʘʪ ʦʢʦʣʦ ï 96% ʚʦʜʳ ʠ 5-6% ʩʫʭʠʭ ʚʝʱʝʩʪʚ, ʚ ʪʦʤ ʯʠʩʣʝ 2% 

ʩʘʭʘʨʘ, 0,7% ʢʣʝʪʯʘʪʢʠ, 1% ʙʝʣʢʦʚʳʭ ʚʝʱʝʩʪʚ, ʚʠʪʘʤʠʥʳ ɸ; ɺ; ʉ; ʠ ʪ.ʜ. ʆʛʫʨʮʳ 

ʠʩʧʦʣʴʟʫʶʪ ʢʘʢ ʩʚʝʞʠʤʠ, ʪʘʢ ʠ ʚ ʩʦʣʝʥʦʤ, ʤʘʨʠʥʦʚʘʥʥʦʤ ʠ ʢʦʥʩʝʨʚʠʨʦʚʘʥʥʦʤ ʚʠʜʝ. 

ɻʦʨʴʢʠʡ ʚʢʫʩ ʦʛʫʨʮʘʤ ʧʨʠʜʘʝʪ ʥʘʣʠʯʠʝ ʚ ʥʝʤ ʛʣʶʢʦʟʠʜʘ ʠ ʢʫʢʫʨʙʠʪʘʮʠʥʘ. ʅʘʰ ʚʳʙʦʨ 

ʚʧʘʣ ʥʘ ʩʦʨʪʘ ʦʛʫʨʮʦʚ çʄʠʨʘʩ F1/MIRAS F1è ʠ çʃʠʜʝʨ F1/Lider F1è ʢʦʤʧʘʥʠʠ Greenomica 

Ltd (ʆʆʆ çɻʨʠʥʦʤʠʢʘè) ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʥʘ ʨʠʩʫʥʢʝ 2.  

 

            
ʈʠʩʫʥʦʢ 2 ï ʆʪʢʘʣʠʙʨʦʚʘʥʥʳʝ ʢʨʫʧʥʳʝ, ʧʦʣʥʦʚʝʩʥʳʝ ʩʝʤʝʥʘ ʦʛʫʨʮʦʚ çʄʠʨʘʩ F1è ʠ 

çʃʠʜʝʨ F1è ʢʦʤʧʘʥʠʡ ʆʆʆ çɻʨʠʥʦʣʠʢʘè 
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ʉʦʨʪ çʄʠʨʘʩ F1è ʤʝʩʪʥʳʝ ʞʠʪʝʣʠ-ʦʛʦʨʦʜʥʠʢʠ ʥʘʟʳʚʘʶʪ çʙʘʥʦʯʥʳʤè ʩʦʨʪʦʤ, ʪʘʢ 

ʢʦʞʫʨʘ ʦʛʫʨʮʘ ʪʦʣʱʝ ʠ ʰʝʨʦʭʦʚʘʪʳʝ, ʫʜʦʙʥʳʝ ʜʣʷ ʩʦʣʝʥʠʷ. ʉʦʨʪ çʃʠʜʝʨ F1è - ʥʘʟʳʚʘʶʪ 

çʩʘʣʘʪʥʳʡè ʩʦʨʪ ʫʜʦʙʥʳʡ ʜʣʷ ʩʘʣʘʪʦʚ, ʪʘʢ ʢʘʢ ʢʦʞʫʨʘ ʪʦʥʝʥʴʢʠ ʠ ʚʢʫʩʥʳʡ. ʆʛʫʨʮʳ 

ʥʘʠʙʦʣʝʝ ʪʨʝʙʦʚʘʪʝʣʴʥʳ ʢ ʚʣʘʛʝ, ʪʘʢ ʢʘʢ ʠʤʝʶʪ ʩʣʘʙʦʨʘʟʚʠʪʫʶ ʢʦʨʥʝʚʫʶ ʩʠʩʪʝʤʫ ʠ 

ʙʦʣʴʰʫʶ ʚʝʛʝʪʘʪʠʚʥʫʶ ʤʘʩʩʫ, ʧʦʵʪʦʤʫ ʦʥʠ ʩʣʘʙʦ ʫʩʚʘʠʚʘʶʪ ʚʣʘʛʫ ʠʟ ʧʦʯʚʳ, ʥʝ ʵʢʦʥʦʤʥʦ 

ʨʘʩʭʦʜʫʶʪ ʝʝ ʠ ʥʫʞʜʘʶʪʩʷ ʚ ʚʳʩʦʢʦʡ ʚʣʘʞʥʦʩʪʠ ʧʦʯʚʳ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ 

ʧʝʨʠʦʜʘ [10-12]. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʦʣʠʚʥʳʭ ʨʝʞʠʤʦʚ ʠ 

ʜʠʥʘʤʠʢʘ ʩʫʤʤʘʨʥʦʛʦ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʷ ʘʛʨʦʮʝʥʦʟʘ ʦʛʫʨʮʘ ʧʨʠ ʩʘʤʦʥʘʧʦʨʥʦʤ ʢʘʧʝʣʴʥʦʤ 

ʦʨʦʰʝʥʠʠ ʚ ʫʩʣʦʚʠʷʭ ʂʳʟʳʣʦʨʜʠʥʩʢʦʡ ʦʙʣʘʩʪʠ.  

ʇʝʨʚʳʡ (2024ʛ.) ʛʦʜ ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʜʨʫʞʥʳʭ ʚʩʭʦʜʦʚ ʦʛʫʨʮʦʚ, ʧʦʣʠʚ 

ʧʨʦʚʦʜʠʣʠ ʥʦʨʤʦʡ 100 ʤį/ʛʘ (ʪʘʙʣʠʮʘ 1). 

ɼʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʧʦʨʦʛʘ ʧʨʝʜʧʦʣʠʚʥʦʡ ʚʣʘʞʥʦʩʪʠ ʧʦʯʚʳ: ʥʘ ʫʨʦʚʥʝ 70% ʅɺ 

ʪʨʝʙʦʚʘʣʦʩʴ ʧʨʦʚʝʜʝʥʠʝ 13 ʧʦʣʠʚʦʚ ʦʨʦʩʠʪʝʣʴʥʦʡ ʥʦʨʤʦʡ 2200 ʤį/ʛʘ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʣʦʩʴ 

ʧʨʠ ʩʫʤʤʘʨʥʦʡ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʨʘʙʦʪʳ ʩʘʤʦʥʘʧʦʨʥʦʛʦ ʢʘʧʝʣʴʥʦʛʦ ʦʨʦʰʝʥʠʷ ʚ 

ʪʝʯʝʥʠʝ 10 ʯʘʩʦʚ 10 ʤʠʥʫʪ; ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʧʦʨʦʛʘ ï 80% ʅɺ ʪʨʝʙʦʚʘʣʦʩʴ ʧʨʦʚʝʜʝʥʠʝ ï 

22 ʧʦʣʠʚʦʚ ʧʨʠ ʦʨʦʩʠʪʝʣʴʥʦʡ ʥʦʨʤʝ ï 2468 ʤį/ʛʘ; ʧʦʜʜʝʨʞʘʥʠʝ ʧʨʝʜʧʦʣʠʚʥʦʛʦ ʫʨʦʚʥʷ ï 

90% ʅɺ ʦʙʝʩʧʝʯʠʚʘʣʦʩʴ ʧʨʦʚʝʜʝʥʠʝʤ 2 ʧʦʣʠʚʦʚ ʧʨʠ ʦʨʦʩʠʪʝʣʴʥʦʡ ʥʦʨʤʝ 2887 ʤį/ʛʘ.  

 
ʊʘʙʣʠʮʘ 1 ï ʇʦʣʠʚʥʳʝ ʨʝʞʠʤʳ ʩʘʤʦʥʘʧʦʨʥʦʛʦ ʢʘʧʝʣʴʥʦʛʦ ʦʨʦʰʝʥʠʷ ʦʛʫʨʮʘ ʚ ʦʪʢʨʳʪʦʤ 

ʛʨʫʥʪʝ ʟʘ 2024 ʛʦʜ  
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70% 

ɸɺ 

100 2,30 12

0 
2 2,3 120 3 4,0 200 0 4,0 200 8 13 2200 

80%  

ʅɺ 

100 2,20 72 3 2,3 72 6 2,6 130 0 2,6 130 13 22 2468 

90% 

ʅɺ 

100 1,30 36 7 1,3 36 10 2,0 65 3 1,3 65 32 52 2887 

 

ʇʦʣʝʚʳʝ ʦʧʳʪʳ ʧʦʢʘʟʘʣʠ ʩʫʱʝʩʪʚʝʥʥʳʝ ʚʣʠʷʥʠʝ ʫʩʣʦʚʠʡ ʚʦʜʥʦʛʦ ʨʝʞʠʤʘ ʧʦʯʚʳ 

ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʵʚʘʧʦʪʨʘʥʩʧʠʨʘʮʠʠ ʦʛʫʨʮʘ ʧʨʠ ʩʘʤʦʥʘʧʦʨʥʦʤ ʢʘʧʝʣʴʥʦʤ ʨʝʞʠʤʝ 

(ʪʘʙʣʠʮʘ 2).  

 
ʊʘʙʣʠʮʘ 2 ï ɺʦʜʦʧʦʪʨʝʙʣʝʥʠʝ ʦʛʫʨʮʘ ʧʨʠ ʩʘʤʦʥʘʧʦʨʥʦʤ ʢʘʧʝʣʴʥʦʤ ʦʨʦʰʝʥʠʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ  

 

ʋʨʦʚʝʥʴ ʧʨʝʜʧʦʣʠʚ-

ʥʦʡ ʚʣʘʞʥʦʩʪʠ, %ʅɺ 

ʉʫʤʤʘʨʥʦʝ ʚʦʜʦʧʦʪ-

ʨʝʙʣʝʥʠʝ, ʤį/ʛʘ 

ʉʨʝʜʥʝʩʫʪʦʯʥʦʝ ʚʦʜʦ-

ʧʦʪʨʝʙʣʝʥʠʝ, ʤį/ʛʘ ʚ ʩʫʪ.  

ʂʦʵʬʬʠʮʠʝʥʪ ʚʦʜʦ-

ʧʦʪʨʝʙʣʝʥʠʷ, ʤį/ʛʘ 

70 2200 26,0 76,6 

80 2468 28,3 78,8 

90 2887 28,5 86,0 

ʅʘʠʤʝʥʴʰʝʝ ʟʥʘʯʝʥʠʝ ʩʫʤʤʘʨʥʦʛʦ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʷ ʦʛʫʨʮʘ ʦʪʤʝʯʝʥʳ ʥʘ ʚʘʨʠʘʥʪʝ 
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ʩ ʧʦʜʜʝʨʞʘʥʠʝʤ ʚʣʘʞʥʦʩʪʠ ʧʦʯʚʳ ʥʘ ʫʨʦʚʥʝ 70%ʅɺ. ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʧʨʝʜʧʦʣʠʚʥʦʛʦ 

ʧʦʨʦʛʘ ʚʣʘʞʥʦʩʪʠ ʩ 70% ʅɺ ʜʦ 90% ʅɺ ʵʚʘʧʦʪʨʘʥʩʧʠʨʘʮʠʷ ʧʦʩʝʚʘ ʚʦʟʨʘʩʪʘʣʘ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʦʪ 2200 ʤį/ʛʘ ʜʦ 2887 ʤį/ʛʘ. ɺ ʩʨʝʜʥʝʤ ʟʘ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ 

ʩʫʤʤʘʨʥʦʝ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʝ ʦʛʫʨʮʘ ʥʘ ʚʘʨʠʘʥʪʝ ʩ ʧʦʨʦʛʦʤ ʚʣʘʞʥʦʩʪʠ 70% ʅɺ ʩʦʩʪʘʚʠʣʦ 

2200 ʤį/ʛʘ, ʯʪʦ ʥʘ 268 ʤį/ʛʘ ʠ 687 ʤį/ʛʘ ʤʝʥʴʰʝ, ʯʝʤ ʧʨʠ ʧʦʜʜʝʨʞʘʥʠʠ ʧʨʝʜʧʦʣʠʚʥʦʛʦ 

ʧʦʨʦʛʘ ʚʣʘʞʥʦʩʪʠ ʥʘ ʫʨʦʚʥʝ 80% ʅɺ ʠ 90% ʅɺ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.  

ɺ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʧʦʪʨʝʙʥʦʩʪʴ ʦʛʫʨʮʘ ʢ ʧʦʯʚʝʥʥʦʡ ʚʣʘʛʝ ʥʝʦʜʠʥʘʢʦʚʳ, ʦʥʠ 

ʥʘʠʙʦʣʝʝ ʪʨʝʙʦʚʘʪʝʣʴʥʳ ʚ ʬʘʟʝ ʥʘʙʫʭʘʥʠʷ ʠ ʧʨʦʨʘʩʪʘʥʠʷ ʩʝʤʷʥ. ɽʩʣʠ ʚ ʧʦʯʚʝ ʦʱʫʱʘʝʪʩʷ 

ʥʝʜʦʩʪʘʪʦʢ ʚʣʘʛʠ, ʪʦ ʩʝʤʝʥʘ ʧʨʦʨʘʩʪʘʶʪ ʦʯʝʥʴ ʤʝʜʣʝʥʥʦ ʠʣʠ ʤʦʛʫʪ ʚʦʦʙʱʝ ʥʝ ʧʨʦʨʘʩʪʘʪʴ 

ʠ ʚʩʭʦʜʳ ʧʦʷʚʣʷʶʪʩʷ ʟʘʧʦʟʜʘʣʳʤʠ. ɼʣʷ ʦʛʫʨʮʘ ʨʝʘʢʮʠʷ ʧʦʯʚʝʥʥʦʛʦ ʨʘʩʪʚʦʨʘ ʜʦʣʞʝʥ ʙʳʪʴ 

ʩʣʘʙʦʢʠʩʣʳʤ ï ʨʅ 5,5-6,0. ʂʠʩʣʦʨʦʜ ʠ ʫʛʣʝʢʠʩʣʳʡ ʛʘʟ ʦʢʘʟʳʚʘʶʪ ʙʦʣʴʰʦʝ ʚʣʠʷʥʠʝ ʥʘ 

ʨʦʩʪ, ʨʘʟʚʠʪʠʝ ʠ ʧʣʦʜʦʥʦʰʝʥʠʝ ʦʛʫʨʮʘ. ʂʠʩʣʦʨʦʜ ʥʝʦʙʭʦʜʠʤ ʜʣʷ ʜʳʭʘʥʠʷ, ʫʛʣʝʢʠʩʣʳʡ ʛʘʟ 

ï ʩʦʟʜʘʥʠʷ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʚ ʧʨʦʮʝʩʩʝ ʬʦʪʦʩʠʥʪʝʟʘ ʧʨʠ ʦʨʦʰʝʥʠʠ ʦʛʫʨʮʘ [13]. 

ʂʠʩʣʦʨʦʜ, ʚ ʧʦʜʟʝʤʥʦʤ ʩʣʦʝ ʘʪʤʦʩʬʝʨʳ, ʩʦʜʝʨʞʠʪʩʷ ʧʨʠʤʝʨʥʦ 21%, ʧʦʵʪʦʤʫ ʥʘʜʟʝʤʥʘʷ 

ʯʘʩʪʴ ʨʘʩʪʝʥʠʡ ʥʝ ʠʩʧʳʪʳʚʘʝʪ ʥʝʜʦʩʪʘʪʢʘ ʚ ʥʝʤ, ʘ ʢʦʨʥʝʚʘʷ ʩʠʩʪʝʤʘ ʨʘʩʪʝʥʠʡ ʯʘʩʪʦ 

ʧʦʜʚʝʨʛʘʝʪʩʷ ʢ ʢʠʩʣʦʨʦʜʥʦʤʫ ʛʦʣʦʜʘʥʠʶ. ʇʦʵʪʦʤʫ ʦʯʝʥʴ ʚʘʞʥʫʶ ʨʦʣʴ ʠʛʨʘʝʪ ʨʳʭʣʝʥʠʝ ʠ 

ʨʘʟʨʫʰʝʥʠʝ ʧʦʯʚʝʥʥʦʡ ʢʦʨʢʠ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʢʦʨʥʝʚʫʶ ʩʠʩʪʝʤʫ ʢʠʩʣʦʨʦʜʦʤ.  

ʋʛʣʝʢʠʩʣʳʡ ʛʘʟ, ʚ ʧʦʜʟʝʤʥʦʤ ʩʣʦʝ ʘʪʤʦʩʬʝʨʳ, ʩʦʜʝʨʞʠʪʩʷ ʧʨʠʤʝʨʥʦ 0,03%, ʜʣʷ 

ʦʚʦʱʥʳʭ ʢʫʣʴʪʫʨ ʥʝʦʙʭʦʜʠʤʘʷ ʦʧʪʠʤʘʣʴʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ï 0,1-0,3% [9]. ʇʦʵʪʦʤʫ 

ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʦʜʠʪʴ ʨʳʭʣʝʥʠʝ ʧʦʯʚʳ ʠ ʚʥʦʩʠʪʴ ʦʨʛʘʥʠʯʝʩʢʠʝ ʫʜʦʙʨʝʥʠʷ, ʯʪʦʙʳ 

ʦʙʦʛʘʱʘʪʴ ʧʦʜʟʝʤʥʳʡ ʩʣʦʡ ʚʦʟʜʫʭʘ ʫʛʣʝʢʠʩʣʳʤ ʛʘʟʦʤ (ὅὕ). ʈʘʟʨʳʭʣʝʥʠʝ ʧʦʯʚʳ 

ʫʚʝʣʠʯʠʚʘʝʪ ʧʨʠʪʦʢ ʢʠʩʣʦʨʦʜʘ (ὕ) ʢ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʝ ʠ ʧʦʯʚʝʥʥʳʤ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤ ʠ 
ʜʳʭʘʥʠʝ ʢʦʨʥʝʡ ʫʩʠʣʠʚʘʝʪʩʷ, ʧʦʚʳʰʘʝʪʩʷ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ ʙʘʢʪʝʨʠʡ ʠ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚʳʜʝʣʝʥʠʷ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ (ὅὕ) ʠʟ ʧʦʯʚʳ. ʄʝʞʜʫ ʧʦʯʚʦʡ ʠ ʘʪʤʦʩʬʝʨʦʡ 
ʧʨʦʠʩʭʦʜʠʪ ʧʦʩʪʦʷʥʥʳʡ (ʥʝʧʨʝʨʳʚʥʳʡ) ʛʘʟʦʦʙʤʝʥ. ʅʝʜʦʩʪʘʪʦʢ ʛʘʟʦʦʙʤʝʥʘ ʫʚʝʣʠʯʠʚʘʝʪ 

ʩʦʜʝʨʞʘʥʠʝ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ ʚ ʧʦʯʚʝ ʜʦ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʝ ʞʝʣʘʪʝʣʴʥʦʡ ʜʣʷ ʢʦʨʥʝʚʦʡ 

ʩʠʩʪʝʤʳ. ʇʦʵʪʦʤʫ, ʧʦʯʚʫ ʥʝʦʙʭʦʜʠʤʦ ʩʦʜʝʨʞʘʪʴ ʚ ʨʳʭʣʦʤ ʩʦʩʪʦʷʥʠʠ.  

ɺʣʘʛʦʟʘʨʷʜʢʦʚʳʡ ʧʦʣʠʚ ʧʨʦʚʝʣʠ ʚʦ ʚʪʦʨʦʡ ʜʝʢʘʜʝ ʤʘʷ (10.05.2024ʛ), ʟʘʪʝʤ ʥʘʯʘʣʠ 

ʟʘʢʣʘʜʢʫ ʧʦʣʝʚʳʭ ʦʧʳʪʦʚ ʧʦ ʚʳʨʘʱʠʚʘʥʠʶ ʦʛʫʨʮʦʚ. ʇʦʣʝʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʩʦʧʨʦʚʦʞʜʘʣʠʩʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʥʘʙʣʶʜʝʥʠʷʤʠ ʩ ʟʘʧʠʩʷʤʠ ʚ ʞʫʨʥʘʣʝ ʫʯʝʪʘ ʠ ʘʥʘʣʠʟʘ. 

ʌʝʥʦʣʦʛʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʨʦʩʪʦʤ ʠ ʨʘʟʚʠʪʠʝʤ ʦʛʫʨʮʦʚ ʰʣʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʠ 

ʫʤʝʨʝʥʥʦ. ʆʛʫʨʮʦʚ ʩʝʤʝʥʘʤʠ ʜʚʫʭ ʩʦʨʪʦʚ çʃʠʜʝʨ F1è ʠ çʃʠʜʝʨ F1è ʧʦʩʘʜʠʣʠ 12 ʤʘʷ 2024 

ʛʦʜʘ. ʆʩʥʦʚʥʳʝ ʵʪʘʧʳ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʦʨʛʘʥʦʚ ʦʛʫʨʮʦʚ ʚ ʪʝʯʝʥʠʝ ʧʝʨʚʳʭ 10 ʜʥʝʡ ʧʦʩʣʝ 

ʧʨʦʨʘʩʪʘʥʠʷ, ʧʨʠ ʦʧʪʠʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 3.  

 

               
 

ʈʠʩʫʥʦʢ 3 ï ʆʩʥʦʚʥʳʝ ʵʪʘʧʳ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʦʨʛʘʥʦʚ ʦʛʫʨʮʘ ʚ ʪʝʯʝʥʠʝ ʧʝʨʚʳʭ ʜʝʩʷʪʠ ʜʥʝʡ 

ʧʦʩʣʝ ʧʨʦʨʘʩʪʘʥʠʷ 

ʇʦʩʣʝ ʟʘʢʣʘʜʢʠ ʩʝʤʝʥʘ ʦʛʫʨʮʘ ʚ ʧʦʯʚʫ ʥʘ ʛʣʫʙʠʥʫ 5 ʩʤ ʯʝʨʝʟ 3 ʜʥʷ ʙʳʣʠ ʟʘʤʝʪʥʳ 
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ʧʦʷʚʣʝʥʠʷ ʠʟ ʩʝʤʷʥ ʦʪʨʦʩʪʢʠ ʦʩʥʦʚʥʦʛʦ ʢʦʨʥʷ (15.05.24ʛ.), ʯʝʪʚʝʨʪʳʡ-ʧʷʪʳʡ ʜʝʥʴ 

(20.05.24ʛ.) ʠʟ ʩʝʤʝʥʥʦʡ ʦʙʦʣʦʯʢʠ ʥʘʜ ʧʦʯʚʦʡ ʧʦʷʚʠʣʩʷ ʦʩʥʦʚʥʦʡ ʩʪʝʨʞʝʥʴ ʩ 

ʧʝʨʚʦʥʘʯʘʣʴʥʳʤʠ ʣʠʩʪʴʷʤʠ, ʰʝʩʪʦʡ-ʚʦʩʴʤʦʡ ʜʝʥʴ (23.05.24ʛ.) ʧʦʷʚʠʣʠʩʴ ʪʦʯʢʘ ʨʦʩʪʘ ʩ 

ʜʚʫʤʷ ʧʝʨʚʦʥʘʯʘʣʴʥʳʤʠ ʩʝʤʝʥʥʳʤʠ ʣʠʩʪʴʷʤʠ, ʘ ʚʦʩʴʤʦʡ-ʜʝʩʷʪʳʝ ʜʥʠ (26.05.24ʛ.) ʥʘʜ 

ʩʝʤʷʜʦʣʴʥʳʤʠ ʣʠʩʪʴʷʤʠ ʧʦʷʚʠʣʠʩʴ ʥʘʩʪʦʷʱʠʝ ʣʠʩʪʴʷ.  

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʩʣʦʚʠʡ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʩʦʨʪʦʚ ʦʛʫʨʮʘ, ʮʚʝʪʳ ʤʦʛʫʪ 

ʟʘʢʣʘʜʳʚʘʪʴʩʷ ʥʘ ʧʝʨʚʳʭ ʫʟʣʘʭ ʦʛʫʨʮʦʚ. ʨʦʩʪ ʦʛʫʨʮʘ ʚ ʚʝʛʝʪʘʪʠʚʥʳʡ ʧʝʨʠʦʜ ʤʦʞʥʦ 

ʨʘʟʜʝʣʠʪʴ ʥʘ ʜʚʝ ʦʩʥʦʚʥʳʝ ʩʪʘʜʠʠ: 1 ï ʥʘʯʘʣʴʥʘʷ ʩʪʘʜʠʷ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʨʦʩʪʘ ï ʵʪʦ ʦʪ 

ʧʦʷʚʣʝʥʠʷ ʧʝʨʚʳʭ ʥʘʩʪʦʷʱʠʭ ʣʠʩʪʴʝʚ ʜʦ ʧʦʷʚʣʝʥʠʷ 5-6 ʫʟʣʦʚ; 2- ʩʪʘʜʠʷ ʥʘʯʠʥʘʝʪʩʷ ʦʪ 

ʵʪʘʧʘ ʧʣʝʪʝʥʠʷ, ʪʦ ʝʩʪʴ ʩ ʤʦʤʝʥʪʘ ʧʦʷʚʣʝʥʠʷ 6-ʪʠ ʫʟʣʦʚ, ʟʘʪʝʤ ʠʟ ʧʘʟʫʭ ʣʠʩʪʴʝʚ ʚʳʭʦʜʷʪ 

ʙʦʢʦʚʳʝ ʧʦʙʝʛʠ, ʘ ʛʣʘʚʥʳʡ ʩʪʝʙʝʣʴ ʧʨʦʜʦʣʞʘʝʪ ʨʘʩʪʠ ʚ ʚʳʩʦʪʫ. ʨʘʩʪʫʪ ʠ ʙʦʢʦʚʳʝ ʧʦʙʝʛʠ ʠ 

ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʛʫʨʮʳ ʩʚʝʰʠʚʘʶʪʩʷ. ʃʠʩʪʴʷ ʨʘʟʚʠʚʘʶʪʩʷ ʠʟ ʢʘʞʜʦʛʦ ʫʟʣʘ, ʢʘʞʜʳʡ ʮʚʝʪʦʢ ï 

ʧʣʦʜ ʨʦʞʜʘʝʪʩʷ ʥʘ ʩʚʦʝʤ ʩʪʝʙʣʝ, ʧʨʠʢʨʝʧʣʝʥʥʦʤ ʢ ʛʣʘʚʥʦʤʫ ʩʪʝʙʣʶ ʚ ʫʟʣʝ. ʎʚʝʪʳ ʦʛʫʨʮʦʚ 

ʠʤʝʶʪ ʦʙʦʠʭ ʧʦʣʦʚ, ʷʚʣʷʶʪʩʷ ʦʜʥʦʜʦʤʥʳʤʠ ʨʘʩʪʝʥʠʷʤʠ, ʠʭ ʥʘʟʳʚʘʶʪ ʛʝʨʤʘʬʨʦʜʠʪʥʳʝ 

(ʨʠʩʫʥʦʢ 4).  

 

 
 

ʈʠʩʫʥʦʢ 4 ï ʎʚʝʪʳ ʦʛʫʨʮʘ ʦʙʦʠʭ ʧʦʣʦʚ ï ʤʫʞʩʢʠʝ ʠ ʞʝʥʩʢʠʝ 

 

ʇʝʨʚʳʤʠ ʧʦʷʚʣʷʶʪʩʷ ʤʫʞʩʢʠʝ ʮʚʝʪʢʠ, ʧʦʟʜʥʝʝ ï ʞʝʥʩʢʠʝ. ɾʝʥʩʢʠʝ ʮʚʝʪʢʠ ʠʤʝʶʪ 

ʥʝʙʦʣʴʰʠʝ ʥʝʟʨʝʣʳʝ ʧʣʦʜʳ ʫ ʦʩʥʦʚʘʥʠʷ ʮʚʝʪʢʘ, ʢʦʪʦʨʳʭ ʥʝʪ ʫ ʤʫʞʩʢʠʭ ʮʚʝʪʦʚ. ʇʳʣʴʮʘ 

ʧʝʨʝʥʦʩʠʪʩʷ ʩ ʤʫʞʩʢʦʛʦ ʥʘ ʞʝʥʩʢʠʡ ʮʚʝʪʦʢ ʧʨʠ ʧʦʤʦʱʠ ʧʯʝʣ ʠʣʠ ʜʨʫʛʠʭ ʥʘʩʝʢʦʤʳʭ. ʇʨʠ 

ʭʦʨʦʰʝʤ ʦʧʳʣʝʥʠʠ ʥʘ ʞʝʥʩʢʦʤ ʮʚʝʪʢʝ ʨʘʟʚʠʚʘʝʪʩʷ ʧʣʦʜ. ʉʦʚʨʝʤʝʥʥʳʝ ʛʠʙʨʠʜʳ F1 ʙʦʣʝʝ 

ʫʩʪʦʡʯʠʚʳ ʢ ʙʦʣʝʟʥʷʤ ʠ ʙʦʣʝʝ ʧʣʦʜʦʚʠʪʳ. ʆʜʥʘʢʦ ʠʭ ʧʣʦʜʳ ʢʦʨʦʯʝ, ʯʝʤ ʫ ʪʨʘʜʠʮʠʦʥʥʳʭ 

ʩʦʨʪʦʚ ʦʛʫʨʮʘ ʠ ʙʦʣʝʝ ʪʨʝʙʦʚʘʪʝʣʴʥʳ ʚʳʩʦʢʠʤ ʪʝʤʧʝʨʘʪʫʨʘʤ. 

ʆʧʳʣʝʥʠʝ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʘʩʧʝʢʪʦʚ ʠʟ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ. ʇʦʩʢʦʣʴʢʫ 

ʢʘʞʜʳʡ ʮʚʝʪʦʢ ʦʛʫʨʮʘ ʦʪʢʨʳʪ ʪʦʣʴʢʦ ʦʜʠʥ ʜʝʥʴ, ʜʣʷ ʦʙʨʘʟʦʚʘʥʠʷ ʦʜʥʦʛʦ ʩʝʤʝʥʠ ʥʫʞʥʦ 

ʦʜʥʦ ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʧʦʣʝʚʳʭ ʟʝʨʝʥ. ʅʝʜʦʩʪʘʪʦʯʥʦʝ ʨʘʟʚʠʪʠʝ ʩʝʤʷʥ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ 

ʦʩʳʧʘʥʠʶ ʟʘʚʷʟʝʡ, ʜʝʬʦʨʤʘʮʠʠ ʠ ʧʦʣʫʯʝʥʠʶ ʢʨʶʯʢʦʚʳʭ ʧʣʦʜʦʚ ʢ ʩʥʠʞʝʥʠʶ ʟʘʚʷʟʠ 

ʧʣʦʜʦʚ. ʇʦʵʪʦʤʫ, ʦʙʝʩʧʝʯʝʥʠʷ ʟʘʚʷʟʳʚʘʥʠʷ ʧʣʦʜʦʚ ʥʫʞʥʦʡ ʬʦʨʤʳ ʠ ʨʘʟʤʝʨʘ, ʢʘʞʜʳʡ 

ʮʚʝʪʦʢ ʪʨʝʙʫʝʪ ʧʦʩʝʱʝʥʠʡ ʧʯʝʣ ʦʪ 10 ʜʦ 20 ʨʘʟ ʚ ʜʝʥʴ, ʢʦʛʜʘ ʮʚʝʪʦʢ ʥʘʭʦʜʠʪʩʷ ʚ ʬʘʟʝ ʚ 

ʚʦʩʧʨʠʠʤʯʠʚʦʡ ʜʣʷ ʦʧʳʣʝʥʠʷ [9].  

ɼʣʷ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʦʛʫʨʮʘ ʦʩʥʦʚʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʷʚʣʷʶʪʩʷ ʪʝʤʧʝʨʘʪʫʨʘ 

ʚʦʟʜʫʭʘ, ʚʣʘʞʥʦʩʪʴ, ʜʥʝʚʥʦʡ ʩʚʝʪ ʠ ʧʠʪʘʪʝʣʴʥʳʝ ʵʣʝʤʝʥʪʳ. ʆʩʥʦʚʥʦʡ ʢʦʤʧʦʥʝʥʪ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ï ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ, ʢʦʪʦʨʳʡ ʚʣʠʷʝʪ ʥʝ ʪʦʣʴʢʦ ʥʘ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʷ 

ʦʛʫʨʮʘ, ʥʦ ʠ ʥʘ ʮʚʝʪʝʥʠʷ, ʨʘʟʚʠʪʠʝ ʠ ʢʘʯʝʩʪʚʦ ʧʣʦʜʦʚ. ʏʝʤ ʚʳʰʝ ʩʨʝʜʥʝʩʫʪʦʯʥʘʷ 
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ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ, ʪʝʤ ʙʳʩʪʨʝʝ ʠʜʝʪ ʨʦʩʪ ʨʘʩʪʝʥʠʷ ʠ ʤʝʥʴʰʝ ʨʘʟʤʝʨ ʝʛʦ ʣʠʩʪʴʝʚ. ʇʨʠ 

ʪʝʤʧʝʨʘʪʫʨʝ ʚʦʟʜʫʭʘ 28Áʉ ʠʜʝʪ ʤʘʢʩʠʤʘʣʴʥʳʡ ʨʦʩʪ ʦʛʫʨʮʘ ʚ ʜʥʝʚʥʦʝ ʠ ʥʦʯʥʦʝ ʚʨʝʤʷ, ʘ 

ʧʣʦʜʦʥʦʰʝʥʠʝ ʤʘʢʩʠʤʘʣʴʥʦʝ ʜʦʩʪʠʛʘʝʪʩʷ ʥʦʯʴʶ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 19-20Áʉ, ʚ ʜʥʝʚʥʦʝ 

ʚʨʝʤʷ ï 20-22Áʉ.  

ʈʦʩʪ ʠ ʨʘʟʚʠʪʠʷ ʦʛʫʨʮʦʚ ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʟʘʚʠʩʠʪ ʦʪ ʜʥʝʚʥʦʛʦ ʩʚʝʪʘ. ɺ ʨʘʩʪʝʥʠʠ 

ʚʝʱʝʩʪʚʦ ʦʙʨʘʟʫʝʪʩʷ ʚ ʧʨʦʮʝʩʩʝ ʬʦʪʦʩʠʥʪʝʟʘ, ʢʦʪʦʨʳʡ ʦʙʨʘʟʫʝʪʩʷ ʪʦʣʴʢʦ, ʝʩʣʠ ʟʝʣʝʥʳʡ 

ʧʠʛʤʝʥʪ (ʭʣʦʨʦʬʠʣʣ) ʧʦʛʣʦʱʘʝʪ ʚ ʟʝʣʝʥʳʭ ʯʘʩʪʷʭ, ʚ ʦʩʥʦʚʥʦʤ ʚ ʣʠʩʪʴʷʭ ʦʛʫʨʮʘ. ɺ 

ʧʨʦʮʝʩʩʝ ʬʦʪʦʩʠʥʪʝʟʘ, ʵʥʝʨʛʠʷ ʩʚʝʪʘ, ʬʠʢʩʠʨʫʝʪ ʘʪʤʦʩʬʝʨʥʳʡ ʫʛʣʝʢʠʩʣʳʡ ʛʘʟ ʠ ʚʦʜʫ, 

ʯʪʦʙʳ ʧʨʦʠʟʚʦʜʠʪʴ ʩʘʭʘʨ ʠ ʢʨʘʭʤʘʣ. ʈʘʥʥʝʡ ʚʝʩʥʦʡ ʠ ʧʦʟʜʥʝʡ ʦʩʝʥʴʶ, ʢʦʛʜʘ ʝʞʝʜʥʝʚʥʳʡ 

ʫʨʦʚʝʥʴ ʩʚʝʪʘ ʥʠʟʢʠʡ, ʫʤʝʥʴʰʘʝʪʩʷ ʫʨʦʚʝʥʴ ʧʨʦʠʟʚʦʜʩʪʚʘ ʫʛʣʝʚʦʜʦʚ. ʅʠʟʢʘʷ 

ʦʩʚʝʱʝʥʥʦʩʪʴ ʩʚʝʪʘ ʩʥʠʞʘʝʪ ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʦʛʫʨʮʘ. ʂʦʣʠʯʝʩʪʚʦ 

ʫʛʣʝʚʦʜʦʚ, ʩʠʥʪʝʟʠʨʦʚʘʥʥʳʭ ʚ ʪʝʯʝʥʠʷ ʜʥʷ, ʨʘʩʭʦʜʫʝʪʩʷ ʥʘ ʜʳʭʘʥʠʝ ʦʛʫʨʮʘ ʚ ʥʦʯʥʦʝ 

ʚʨʝʤʷ. ʇʦʵʪʦʤʫ, ʫʚʝʣʠʯʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʩʚʝʪʘ, ʜʦʩʪʘʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʦʜʳ, 

ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ ʠ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ, ʥʝʚʳʩʦʢʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ, ʙʣʘʛʦʧʨʠʷʪʥʦ 

ʚʣʠʷʝʪ ʥʘ ʨʘʩʪʝʥʠʷ [12].  

ɺʳʚʦʜʳ. ʇʨʠ ʩʨʝʜʥʝʡ ʠ ʥʠʟʢʦʡ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʚʣʘʞʥʦʩʪʠ ʧʦʯʚʳ ʤʦʞʥʦ 

ʜʦʩʪʠʛʥʫʪʴ ʨʦʩʪ ʦʛʫʨʮʘ. ʆʜʥʘʢʦ ʦʛʫʨʮʳ ʦʯʝʥʴ ʯʫʚʩʪʚʠʪʝʣʴʥʳ ʢ ʨʝʟʢʠʤ ʢʦʣʝʙʘʥʠʷʤ 

ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʚʣʘʞʥʦʩʪʠ. ʂʦʛʜʘ ʫʨʦʞʘʡ ʨʘʟʚʠʚʘʝʪʩʷ ʚ ʫʩʣʦʚʠʷʭ ʚʳʩʦʢʦʡ ʦʪʥʦʩʠʪʝʣʴʥʦʡ 

ʚʣʘʞʥʦʩʪʠ, ʧʨʦʠʩʭʦʜʠʪ ʥʘʠʚʳʩʰʘʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ ʢʦʣʝʙʘʥʠʷʤ ʚʣʘʞʥʦʩʪʠ. ʅʠʟʢʘʷ 

ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ ʧʦʯʚʳ, ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʦʛʫʨʮʘ, ʩʪʘʥʦʚʠʪʩʷ ʢʣʶʯʝʚʳʤ 

ʬʘʢʪʦʨʦʤ, ʪʘʢ ʢʘʢ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʦʛʫʨʮʘ ʚʦʜʦʡ ʥʘʜʦ ʫʚʝʣʠʯʠʚʘʪʴ ʥʦʨʤʫ ʧʦʜʘʯʠ 

ʧʦʣʠʚʥʦʡ ʚʦʜʳ, ʟʘʣʠʚʘʷ ʢʦʨʥʠ ʣʠʰʘʷ ʜʦʩʪʫʧʘ ʢʠʩʣʦʨʦʜʘ ʢ ʢʦʨʥʷʤ [14].  

ʈʦʩʪ ʠ ʨʘʟʚʠʪʠʷ ʦʛʫʨʮʘ ʧʨʦʠʩʭʦʜʠʪ ʙʳʩʪʨʦ, ʧʦʵʪʦʤʫ ʥʝʣʴʟʷ ʜʦʧʫʩʪʠʪʴ ʥʝʭʚʘʪʢʠ 

ʚʦʜʳ ʠ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ. ʉʢʦʨʦʩʪʴ ʧʦʛʣʦʱʝʥʠʷ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʦʛʫʨʮʦʚ 

ʜʦʚʦʣʴʥʦ ʚʳʩʦʢʘ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʤʥʦʛʠʭ ʫʯʝʥʳʭ [15] ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʥʘ ʧʠʢʝ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʛʫʨʮʘʤ ʤʦʞʝʪ ʧʦʪʨʝʙʦʚʘʪʴʩʷ: 28 ʢʛ/ʛʘ ʘʟʦʪʘ; 5 ʢʛ/ʛʘ ʬʦʩʬʦʨʘ; 40 ʢʛ/ʛʘ ʢʘʣʠʷ 

ʚ ʥʝʜʝʣʶ. ʇʦʵʪʦʤʫ, ʚ ʧʦʯʚʫ ʥʘʜʦ ʚʥʦʩʠʪʴ ʤʠʥʝʨʘʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚ ʧʨʘʚʠʣʴʥʳʭ 

ʧʨʦʧʦʨʮʠʷʭ ʠ ʚ ʧʦʜʭʦʜʷʱʝʝ ʚʨʝʤʷ.  

 ɼʣʷ ʦʛʫʨʮʦʚ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʝʝ ʧʦʯʚʳ ʩ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʦʨʛʘʥʠʯʝʩʢʠʭ 

ʚʝʱʝʩʪʚ ʠ ʫʨʦʚʥʝʤ ὴὌ 6,0-6,8. ʆʛʫʨʮʳ ʜʦʚʦʣʴʥʦ ʪʝʨʧʠʤʳʡ ʢ ʢʠʩʣʳʤ ʧʦʯʚʘʤ ï ʜʦ ὴὌ 5,5, 

ʘʜʘʧʪʠʨʫʝʪʩʷ ʢ ʰʠʨʦʢʦʤʫ ʜʠʘʧʘʟʦʥʫ ʧʦʯʚ, ʥʦ ʭʦʨʦʰʦ ʧʣʦʜʦʥʦʩʷʪ ʥʘ ʧʝʩʯʘʥʳʭ ʠ 

ʩʫʧʝʩʯʘʥʳʭ ʧʦʯʚʘʭ.  ʆʛʫʨʝʮ, ʪʘʢʞʝ ʭʦʨʦʰʦ ʦʪʟʳʚʘʝʪʩʷ ʥʘ ʦʨʛʘʥʠʢʫ ʚ ʧʦʯʚʝ ʠ ʫʩʪʦʡʯʠʚ ʢ 

ʚʣʠʷʥʠʶ ʧʘʪʦʛʝʥʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʠ ʚʨʝʜʠʪʝʣʝʡ. ɺʩʝ ʵʪʦ ʜʦʩʪʠʛʘʝʪʩʷ ʩ ʧʦʤʦʱʴʶ 

ʧʦʜʢʦʨʤʢʠ ʤʠʥʝʨʘʣʴʥʳʤʠ ʫʜʦʙʨʝʥʠʷʤʠ [16]. ʉʨʝʜʠ ʦʚʦʱʥʳʭ ʢʫʣʴʪʫʨ, ʦʛʫʨʝʮ 

ʝʜʠʥʩʪʚʝʥʥʳʡ ʦʚʦʱ, ʢʦʪʦʨʳʡ ʤʳ ʫʧʦʪʨʝʙʣʷʝʤ ʚ ʧʠʱʫ ʥʝʜʦʟʨʝʣʳʤ. ʂʘʣʦʨʠʡʥʦʩʪʴ ʦʛʫʨʮʦʚ 

ʥʝ ʚʝʣʠʢʘ, ʥʦ ʦʥ ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʜʠʝʪʠʯʝʩʢʦʝ ʠ ʣʝʯʝʙʥʦʝ ʟʥʘʯʝʥʠʝ. ʆʛʫʨʮʘ ʩʚʝʞʠʝ 

ʩʦʜʝʨʞʘʪ: 90-95% ʚʦʜʳ; ʘʟʦʪʠʩʪʳʭ ʚʝʱʝʩʪʚ 0,35-1%; ʙʝʟʘʟʦʪʠʩʪʳʭ ʚʝʱʝʩʪʚ 0,4-1,8%; 

ʩʘʭʘʨʘ 1,1-1,3%; ʢʣʝʪʯʘʪʢʠ ʠ ʟʦʣʳ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 0,4 ʠ 0,7%.  

ʅʘʰʠ ʧʦʣʝʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚʝʛʝʪʘʪʠʚʥʳʡ ʧʝʨʠʦʜ ʩʦʨʪʘ ʦʛʫʨʮʦʚ 

çʄʠʨʘʩ F1è ʠ çʃʠʜʝʨ F1è ʩʦʩʪʘʚʠʣʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 90-110 ʜʥʝʡ, ʘ ʫʨʦʞʘʡʥʦʩʪʴ, 

ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ, ʦʜʠʥʘʢʦʚʳʡ 197-200 ʮ/ʛʘ (ʪʘʙʣʠʮʘ 3).  

ɼʘʥʥʳʝ ʩʦʨʪʘ çɻʝʨʤʝʩè, ʜʣʷ ʩʨʘʚʥʝʥʠʷ ʩ ʥʘʰʠʤʠ ʦʧʳʪʥʳʤʠ ʜʘʥʥʳʤʠ, ʙʨʘʣʠ ʠʟ 

ʦʧʳʪʥʦ-ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʨʦʚʦʜʠʚʰʠʝ ʫʯʝʥʳʤʠ ʥʘ ʦʧʳʪʥʦ-

ʭʦʟʷʡʩʪʚʝʥʥʦʤ ʫʯʘʩʪʢʝ ʂʘʨʘʫʣʪʦʙʝ ʂʘʟʘʭʩʢʦʛʦ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʠʤ. 

ʓ.ɾʘʭʘʝʚʘ ʚ 2012-2014 ʛʦʜʳ. ʆʙʲʝʤ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʷ ʦʛʫʨʮʦʚ ʟʘ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ: 

ʧʨʠ ʪʨʘʜʠʮʠʦʥʥʦʤ ʤʝʪʦʜʝ, ʪʦ ʝʩʪʴ ʧʦʣʠʚ ʧʦ ʙʦʨʦʟʜʘʤ ʩʦʩʪʘʚʠʣ 11300 ʤį/ʛʘ (ʜʘʥʥʳʝ 

ʂʘʟʅʀʀʨʠʩʦʚʦʜʩʪʚʘ), ʘ ʧʨʠ ʩʘʤʦʥʘʧʦʨʥʦʤ ʢʘʧʝʣʴʥʦʤ ʩʧʦʩʦʙʝ ʧʦʣʠʚʘ ï 4520 ʤį/ʛʘ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʩʵʢʦʥʦʤʣʝʥʦ 6780 ʤį ʚʦʜʳ ʩ ʛʝʢʪʘʨʘ. 
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ɻʝʨʤʝʩ ɹʦʨʦʟʜ-

ʢʦʚʳʡ 

08.05.12 16.05.12 30.06.12 06.07.12 16.07.12 03.08.12 101 128 - 

ʄʠʨʘʩ 

F1 

ʂʘʧʝʣʴ-

ʥʳʡ 

12.05.24 19.05.24 2.06.24 08.06.24 18.06.24 11.09.24 110 197 +69 

ʃʠʜʝʨ 

F1 

ʂʘʧʝʣʴ-

ʥʳʡ 

12.05.24 19.05.24 2.06.24 08.06.24 18.06.24 11.09.24 110 200 +72 

 

ɼʘʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ, ʝʱʝ ʨʘʟ ʧʦʢʘʟʳʚʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʧʨʠʝʤʣʝʤʦʩʪʴ 

ʚʦʜʦʩʙʝʨʝʛʘʶʱʝʡ ʪʝʭʥʦʣʦʛʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʘʤʦʥʘʧʦʨʥʦʡ ʢʘʧʝʣʴʥʦʡ ʩʠʩʪʝʤʦʡ 

ʤʝʩʪʥʳʤ ʩʝʣʴʭʦʟʧʨʦʠʟʚʦʜʠʪʝʣʷʤ, ʢʦʪʦʨʳʡ ʜʘʩʪ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʩʰʠʨʠʪʴ ʧʦʩʝʚʥʳʝ 

ʧʣʦʱʘʜʠ ʦʚʦʱʥʳʭ ʢʫʣʴʪʫʨ.  
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            ʆʪʘʨʙʘʝʚ ɹ.ʉ. 1
, ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ סʳʣʳʤʜʘʨʳʥʳש ʢʘʥʜʠʜʘʪʳ 

ʀʩʘʝʚ ʉ.ʍ.
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, ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ סʳʣʳʤʜʘʨʳʥʳש ʜʦʢʪʦʨʳ, ʧʨʦʬʝʩʩʦʨ 

 
1
ϧʦʨϨʳʪ ɸʪʘ ʘʪʳʥʜʘϤʳ ϧʳʟʳʣʦʨʜʘ ʫʥʠʚʝʨʩʠʪʝʪʽ, ϧʳʟʳʣʦʨʜʘ Ϩ., ϧʘʟʘϨʩʪʘʥ  

2
çʊʘʰʢʝʥʪ ʘʫʳʣ ʰʘʨʫʘʰʳʣʳϤʳ ʠʨʨʠʛʘʮʠʷʩʳ ʞϸʥʝ ʤʝʣʠʦʨʘʮʠʷʩʳ ʠʥʞʝʥʝʨʣʝʨʽ ʠʥʩʪʠʪʫʪʳè 

ϯʣʪʪʳϨ ʟʝʨʪʪʝʫ ʫʥʠʚʝʨʩʠʪʝʪʽ, ʊʘʰʢʝʥʪ Ϩ., Ϲʟʙʝʢʩʪʘʥ 

 
ɸשʜʘʪʧʘ. פʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳ ᴅʣʝʤʜʝʛʽ ʩʫʤʝʥ ʘʟ ץʘʤʪʳʣסʘʥ ʝʣʜʝʨʜʽש ʙʽʨʽ. ʉʫ 

ʨʝʩʫʨʩʪʘʨʳʥʳש ʞʘʨʪʳʩʳ ʝʣʜʝʥ ʪʳʩ ʞʝʨʣʝʨʜʝ ץʘʣʳʧʪʘʩʘʜʳ. ɼװʥʠʝʞװʟʽʣʽʢ ʙʘʥʢʪʽש ʙʦʣʞʘʤʳ 

ʙʦʡʳʥʰʘ, 2030 ʞʳʣסʘ ץʘʨʘʡ ʙʽʟʜʽש ʝʣʜʝʛʽ ʩʫ ʨʝʩʫʨʩʪʘʨʳʥʳש ʢᴇʣʝʤʽ 15 ʧʘʡʳʟסʘ ʘʟʘʡʳʧ, ʝʣʜʽש 

 ,ᴇʟʛʝʨʫʽʥʝ שʩʪʘʥ ʢʣʠʤʘʪʪʳץʘʟʘפ .ʙʽʨʽʥʝ ʘʡʥʘʣʘʜʳ שʘʪʝʨʣʝʨʜʽץ ʘʫʽʧʩʽʟʜʽʛʽʥʝ ʪᴇʥʝʪʽʥ ʙʘʩʪʳץ ץʣʪʪʳײ

ʩʫʜʳ ʪʠʽʤʩʽʟ ʙʘʩץʘʨʫסʘ ʞᴅʥʝ ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳʥʜʘ ʝʩʢʽʨʛʝʥ ʩʫʘʨʫ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥ ץʦʣʜʘʥʫסʘ 

ʙʘʡʣʘʥʳʩʪʳ ʩʫ ʪʘʧʰʳʣʳסʳʥʳש ʘʨʪʫʳʥʘ ʪʘʧ ʙʦʣʳʧ ʦʪʳʨ. ʉʦʥʜʳץʪʘʥ ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ 

ʜʘץʳʣʜʘʨʳʥ ʪʘʤʰʳʣʘʪʳʧ ʞᴅʥʝ ʪʦʧʳʨʘץʽʰʽʣʽʢ ʩʫʘʨʫ, ʪʦʧʳʨʘץ ʳʣסʘʣʜʳʣʳסʳ ʜʘʪʯʠʢʪʝʨʽʥ 

ʧʘʡʜʘʣʘʥʫ, ʩʫ ʨʝʩʫʨʩʪʘʨʳʥ ʮʠʬʨʣʳץ ʙʘʩץʘʨʫ ʞᴅʥʝ ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ ʜʘץʳʣʜʘʨʳʥʳש 

 ʥʝʤʜʝʫ ʩʘʣʘʩʳʥʜʘװ ʪʳ ʩʫʜʳץʘ ʪᴇʟʽʤʜʽ ʩʦʨʪʪʘʨʳʥ ʝʥʛʽʟʫ ʩʠʷסʟײʘ ʞᴅʥʝ ʪץץʰʳʣʳץʘסʨײץ

ʠʥʥʦʚʘʮʠʷʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʝʥʛʽʟʫ ᴇʪʝ ʤʘשʳʟʜʳ. 

ʆʪʘʥʜʳץ ʞᴅʥʝ ʰʝʪʝʣʜʽʢ סʘʣʳʤʜʘʨ ʩʫ ʪʘʧʰʳʣʳסʳ ʤᴅʩʝʣʝʩʽʥ ʰʝʰʫ װʰʽʥ ʟʘשʥʘʤʘʥʳ ʞʝʪʽʣ-

ʜʽʨʫʜʽ, סʳʣʳʤʠ ʟʝʨʪʪʝʫʣʝʨʜʽ ʜʘʤʳʪʫʜʳ, ʠʥʬʨʘײץʨʳʣʳʤʜʳ ʠʥʚʝʩʪʠʮʠʷʣʘʫʜʳ, ʭʘʣʳץʪʳש ʭʘʙʘʨʜʘʨ-

ʣʳסʳʥ ʘʨʪʪʳʨʫʜʳ ʞᴅʥʝ ʤʝʤʣʝʢʝʪʪʝʨ, סʳʣʳʤ ʤʝʥ ʙʠʟʥʝʩ ʘʨʘʩʳʥʜʘסʳ ʳʥʪʳʤʘץʪʘʩʪʳץʪʳ ץʘʤʪʠʪʳʥ 

ʢʝʰʝʥʜʽ ʪᴅʩʽʣ ץʘʞʝʪ ʜʝʧ ʩʘʥʘʡʜʳ. ʄײʥʜʘ סʘʣʳʤʜʘʨ ʞʘשʘ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ᴅʟʽʨʣʝʫ ʤʝʥ ʝʥʛʽʟʫʜʝ, ʩʫ 

ʨʝʩʫʨʩʪʘʨʳʥʳש ʞʘסʜʘʡʳʥ ʙʘץʳʣʘʫʜʘ ʞᴅʥʝ ʳץʪʠʤʘʣ ʪᴅʫʝʢʝʣʜʝʨʜʽ ʙʦʣʞʘʫʜʘ ʙʘʩʪʳ ʨᴇʣ ʘʪץʘʨʘʜʳ. 

ʉʫʘʨʫ ʩʫʳʥʳש ʪʘʧʰʳʣʳסʳʥʘ ʙʘʡʣʘʥʳʩʪʳ ʦʙʣʳʩ ʘʫʤʘסʳʥʜʘסʳ  ʘʫʳʣ ʰʘʨʫʘʰʳʣʳץ 

ʪʘʫʘʨʣʘʨʳʥ ᴇʥʜʽʨʫʰʽʣʝʨʽ ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ ʜʘץʳʣʜʘʨʳʥʳש, ᴅʩʽʨʝʩʝ ʙʘץʰʘ ʞᴅʥʝ ʢᴇʢᴇʥʽʩ 

ʜʘץʳʣʜʘʨʳʥʳש ʝʛʽʩ ʘʣץʘʙʳʥ ʠʛʝʨʫʜʝ װʣʢʝʥ ץʠʳʥʰʳʣʳץʪʘʨסʘ ʪʘʧ ʙʦʣʫʜʘ. ʉʫʘʨʫ ʩʫʳʥʳש 

ʪʘʧʰʳʣʳסʳʥ ʥʘʟʘʨסʘ ʘʣʘ ʦʪʳʨʳʧ, ʩʦסשʳ ʞʳʣʜʘʨʳ ʩʫʜʳ װʥʝʤʜʝʡʪʽʥ ʪʝʭʥʦʣʦʛʠʷ ï ʪʘʤʰʳʣʘʪʳʧ 

ʩʫʘʨʫ ʞװʡʝʩʽ ʞʠʽ ץʦʣʜʘʥʳʣʫʜʘ. 

ʊʽʨʝʢ ʩᴇʟʜʝʨ: ʪʘʤʰʳʣʘʪʳʧ ʩʫʘʨʫ, ʩʫʘʨʤʘʣʳ ʩʫ, ʢᴇʢᴇʥʽʩ ʜʘץʳʣʜʘʨʳ, ʪʦʧʳʨʘײץ ץʨʳʣʳʤʳ, 

ʩʫʘʨʫ, ץʦʨʝʢʪʽʢ ʟʘʪʪʘʨ. 
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IRRIGATION  REGIME  OF VEGETABLE  CROPS WITH  SELF-PRESSURE DRIP 

IRRIGATION  METHOD  IN THE CONDITIONS  OF THE KYZYLORDA  REGION 
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Annotation. The Republic of Kazakhstan is one of the most water-poor countries in the world. 

Half of the water resources are generated outside the country. According to the World Bank, by 2030, the 

volume of our country's water resources will be reduced by 15% and will become one of the main threats 

to the national security of the country. Kazakhstan is facing an increasing shortage of water resources due 

to climate change, inefficient water management and the use of outdated irrigation technologies in 

agriculture. Therefore, it is very important to introduce innovative technologies in the field of water 

conservation, such as drip and subsurface irrigation of crops, the use of soil moisture sensors, digital 

water management and the introduction of drought-resistant and salt-resistant varieties of crops.  

Domestic and foreign scientists believe that an integrated approach is needed to solve the 

problem of water scarcity, which would include improving legislation, developing scientific research, 

investing in infrastructure, raising public awareness and cooperation between states, science and business. 

Here, scientists play a key role in the development and implementation of new technologies, in 

monitoring the state of water resources and forecasting possible risks.  

Due to the shortage of irrigation water, agricultural producers in the region are having great 

difficulty cultivating areas for agricultural crops, especially vegetables and melons. Given the shortage of 

irrigation water, drip irrigation systems have increasingly been used.  

Keywords: drip irrigation, root system, vegetable crops, soil structure, irrigation. 
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ɸשʜʘʪʧʘ.  ʂʘʨʪʦʧ ᴇʪʝ ʤʘשʳʟʜʳ ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ ʜʘץʳʣʳ. ʍʘʣʳץ ʢʘʨʪʦʧʪʳ çʝʢʽʥʰʽ 

ʥʘʥè ʜʝʧ ʘʪʘʡʜʳ. ʉʦסʘʥ ʙʘʡʣʘʥʳʩʪʳ ʝʛʽʩʪʽʢʪʽש ʙʝʣʛʽʣʽ ʢᴇʣʝʤʽʥ ʘʣʘʪʳʥ ʥᴅʨʣʽ ʟʘʪʪʘʨ ʤᴇʣʰʝʨʽ 

ʞᴇʥʽʥʝʥ ʢʘʨʪʦʧ ʘʜʘʤ ʙʘʣʘʩʳ ᴇʩʽʨʝʪʽʥ ᴇʩʽʤʜʽʢʪʝʨ ʘʨʘʩʳʥʜʘ ʘʣʳסשʳ ץʘʪʘʨʣʳ ʦʨʳʥʜʘʨʜʳש ʙʽʨʽʥ 

ʘʣʘʜʳ. פʘʟʽʨʛʽ ʫʘץʳʪʪʘ ʭʘʣʳץʪʳ ʢʘʨʪʦʧʧʝʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫʜʽש ʙʽʨʜʝʥ ʙʽʨ ʞʦʣʳ ʩʘʧʘʣʳ ʙʘʩʪʘʧץʳ 

ʤʘʪʝʨʠʘʣʜʳ ʘʣʳʧ, ᴇʥʜʽʨʫʜʽש ʪʠʽʤʜʽ ʞʦʣʜʘʨʳʥ ץʘʨʘʩʪʳʨʫ. 

ʄʘץʘʣʘʜʘ ᴅʨʪװʨʣʽ ʩʫʙʩʪʨʘʪʪʘʨʜʳ ʧʘʡʜʘʣʘʥʘ ʦʪʳʨʳʧ, ץʦʨסʘʣסʘʥ ʪʦʧʳʨʘץ ʞʘסʜʘʡʳʥʜʘ 

ʢʘʨʪʦʧ ʜʘץʳʣʳʥʳש ʙʠʦʪʝʭʥʦʣʦʛʠʷʣʳץ ᴅʜʽʩʪʝʨʜʽ ץʦʣʜʘʥʳʧ,  in vitro ʞʘסʜʘʡʳʥʜʘ ʞʝʜʝʣ ʢᴇʙʝʡʪʽʣʛʝʥ 

ᴇʩʽʤʜʽʢ-ʨʝʛʝʥʝʨʘʥʪʪʘʨʳʥʳש ᴇʤʽʨʰʝשʜʽʛʽʥ ʘʥʳץʪʘʫסʘ,  ʢʘʨʪʦʧʪʳש ʰʘסʳʥ ʪװʡʥʝʢʪʝʨʽʥ ʞʘʧʧʘʡ ᴇʩʽʨʫ 

ʞʘʡʣʳ ʜʝʨʝʢʪʝʨ ʢʝʣʪʽʨʽʣʛʝʥ. ʆʣ װʰʽʥ ʨʝʛʝʥʝʨʘʥʪ ᴇʩʽʤʜʽʢʪʝʨʜʽ ᴇʩʽʨʫʛʝ ʘʨʥʘʣסʘʥ ʩʫʙʩʪʨʘʪʪʘʨʜʳש 

 ʳʥסʰʘ שʪʘʣʜʳ. ʂʘʨʪʦʧʪʳץʘʪʳʥʘʩʳ ʘʥʳץʘʨʘ שʨʣʽ ʩʫʙʩʪʨʘʪʪʘʨʜʳװʨʘʤʳ ʟʝʨʪʪʝʣʽʧ, ᴅʨʪײץ

ʪװʡʥʝʢʪʝʨʽʥ ᴇʩʽʨʫʛʝ ʞᴅʥʝ ʞʘʧʧʘʡ ʘʣʫ װʰʽʥ, ʩʫʙʩʪʨʘʪʪʳש ᴅʨʪװʨʣʽ ʥײʩץʘʣʘʨʳʥʜʘ ᴇʩʽʤʜʽʢʪʝʨʜʽש ᴇʩʫʽ 

ʤʝʥ ʜʘʤʫʳ ʞᴅʥʝ ʞʝʨʩʽʥʫʽ ʪʫʨʘʣʳ ʤᴅʣʽʤʝʪʪʝʨ ʢʝʣʪʽʨʽʣʛʝʥ. ʂʘʨʪʦʧʪʳש ʦʪʘʥʜʳץ ʩʦʨʪʪʘʨʳʥ ʰʘסʳʥ 

ʪװʡʥʝʢʪʝʨʤʝʥ ʢᴇʙʝʡʪʫʜʽ ʞʝʜʝʣʜʝʪʫ ʪץײʳʤʜʳץ ʢʘʨʪʦʧʪʳש ʢᴇʙʝʶ ʞʳʣʜʘʤʜʳסʳʥ, ʩʦʥʳʤʝʥ ץʘʪʘʨ 

ʩʘʧʘʩʳʥ ʘʨʪʪʳʨʘ ʘʣʘʪʳʥʜʳסʳ ʢᴇʨʩʝʪʽʣʛʝʥ.  

ɿʝʨʪʪʝʫ ʥʳʩʘʥʳ ʨʝʪʽʥʜʝ ʦʪʘʥʜʳץ ʩʝʣʝʢʮʠʷʩʳʥʳש ʘʫʨʫʣʘʨʜʘʥ ʩʘʫʳץʪʳʨʳʣסʘʥ ɸץʩʦʨ, 

ʊʘʤʘʰʘ ʞᴅʥʝ ɾʘʥʘʡʩʘʥ  ʩʦʨʪʪʘʨʳʥʳש ʨʝʛʝʥʝʨʘʥʪ ᴇʩʽʤʜʽʢʪʝʨʽ ʘʣʳʥʜʳ. ʆʩʳ ʘʣʳʥסʘʥ ʩʦʨʪʪʘʨʜʘʥ 

ʰʘסʳʥ ʪװʡʥʝʢʪʝʨ ʘʣʫ ʙʦʡʳʥʰʘ ʪᴅʞʽʨʙʠʝʣʝʨ ʞװʨʛʽʟʽʣʽʧ, ʦʣʘʨ ʪץײʳʤʜʳץ ʦʪʳʨסʳʟʫ ʤʘʪʝʨʠʘʣʳ 

ʨʝʪʽʥʜʝ ʚʠʨʫʩʩʳʟ ʥʝʛʽʟʜʝʛʽ ʙʘʩʪʘʧץʳ ʪץײʳʤ ʰʘʨʫʘʰʳʣʳסʳʥʘ  ײʩʳʥʳʣʜʳ. 

ʊ̔ ʨʝʢ ʩᴇʟʜʝʨ: ʢʘʨʪʦʧ, ʩʫʙʩʪʨʘʪ, ʰʘסʳʥ ʪװʡʥʝʢʪʝʨ, ʙʠʦʪʝʭʥʦʣʦʛʠʷ, in vitro, ᴇʩʽʤʜʽʢ-

ʨʝʛʝʥʝʨʘʥʪ ᴇʩʽʤʜʽʢʪʝʨ. 

 

ʂʽʨʽʩʧʝ. ɹװʛʽʥʛʽ ʪʘשʜʘ ʤʘשʳʟʜʳʣʳסʳ ʞʘסʳʥʘʥ ʘʫʳʣʰʘʨʫʘʰʳʣʳסʳ ʜʘץʳʣʜʘʨʳ 

ʽʰʽʥʜʝʛʽ ʢʘʨʪʦʧ ʘʩ ʘʪʘʩʳ ʥʘʥʥʘʥ ʢʝʡʽʥʛʽ ʝʢʽʥʰʽ ʦʨʳʥʜʘ ʪײʨʘʜʳ ʞᴅʥʝ ʜʝ ʦʩʳסʘʥ 

ʙʘʡʣʘʥʳʩʪʳ ʦסʘʥ ʜʝʛʝʥ ץʘʞʝʪʪʽʣʽʢ ʢװʥʥʝʥ-ʢװʥʛʝ ʘʨʪʫʜʘ. ʂʘʨʪʦʧ ʜʘץʳʣʳʥʳש ʪץײʳʤ 

ʰʘʨʫʘʰʳʣʳסʳʥ ʜʘʤʳʪʫ, ʦʥʳש ᴇʥʽʤʽ ʤʝʥ ʩʘʧʘʩʳʥ ʘʨʪʪʳʨʳʧ, ʨʝʩʧʫʙʣʠʢʘ ʪײʨסʳʥʜʘʨʳʥʳש 

ʩײʨʘʥʳʩʳʥ ץʘʥʘסʘʪʪʘʥʜʳʨʫ ʘʫʳʣʰʘʨʫʘʰʳʣʳסʳ ʩʘʣʘʩʳʥʜʘסʳ סʘʣʳʤʜʘʨʜʳש ʘʣʜʳʥʘ ץʦʡסʘʥ 

ʢᴇʢʝʡʢʝʩʪʽ ʤᴅʩʝʣʝʣʝʨʜʽש ʙʽʨʽ. ʉʦסʘʥ ʙʘʡʣʘʥʳʩʪʳ,ʙʠʦʪʝʭʥʦʣʦʛʠʷʣʳץ ʞʘשʘ ᴅʜiʩʪʝʨʜi 

ʧʘʡʜʘʣʘʥʳʧ, ʘʫʨʫʣʘʨʜʘʥ ʩʘʫʳץʪʳʨʳʣסʘʥ ʙʘʩʪʘʧץʳ ʤʘʪʝʨʠʘʣ ʘʣʫ ʤʝʥ ʦʥʳ ʞʝʜʝʣʜʝʪiʧ 

ʢᴇʙʝʡʪʫʜiש  ʤʘשʳʟʳ ʟʦʨ. ɸʣʘʡʜʘ  ʢᴇʙʝʶʜʽש ʪᴇʤʝʥ ʜʝשʛʝʡʽ ʦʪʘʥʜʳץ ʩʝʣʝʢʮʠʷʥʳש ʞʘשʘ 

ʩʦʨʪʪʘʨʳʥʳש ʢᴇʙʝʶʽʥ ʞᴅʥʝ ᴇʥʜʽʨʽʩʢʝ ʝʥʛʽʟʽʣʫʽʥ ʪʝʞʝʡʜʽ.  
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ʂʘʨʪʦʧ ᴇʥʽʤʜʽʣʽʛʽʥʽש ʜʝשʛʝʡʽʥ ʘʥʳץʪʘʡʪʳʥ ʙʘʩʪʳ ʬʘʢʪʦʨ ʧʘʡʜʘʣʘʥʳʣʘʪʳʥ ʪץײʳʤ-

ʜʳץ ʤʘʪʝʨʠʘʣʜʳש ʩʘʧʘʩʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʂᴇʧʞʳʣʜʳץ ʢᴇʙʝʶ ʢʝʟʽʥʜʝ ʢʘʨʪʦʧ ʥʝʛʽʟʽʥʝʥ 

ʚʠʨʫʩʪʳץ ʘʫʨʫʣʘʨʜʳ ʞʠʥʘץʪʘʡʜʳ, ʙײʣ ʜʘץʳʣʜʳש ʩʘʧʘʩʳ ʤʝʥ ᴇʥʽʤʽʥʽש ʪᴇʤʝʥʜʝʫʽʥʝ 

ᴅʢʝʣʝʜʽ [1]. ʂʘʨʪʦʧʪʳש ʚʠʨʫʩʪʳץ ʘʫʨʫʣʘʨʳʤʝʥ ʢװʨʝʩʫʜʽש ʤʘשʳʟʜʳ ᴅʜʽʩʪʝʨʽʥʽש ʙʽʨʽ ï 

 ʤʘʪʝʨʠʘʣ ʘʣʫ ץʳʤʜʳץײʘʥ ʪסʪʳʨʳʣץʣʧʘʜʘʥ ʵʢʩʧʣʘʥʪ ʙᴇʣʫ  ᴅʜʽʩʽ ʥʝʛʽʟʽʥʜʝ ʩʘʫʳײ ץʰʪʳײ

ʞᴅʥʝ ʦʥʳש ʢᴇʙʝʶʽʥ ʞʝʜʝʣʜʝʪʫ.  

 ʳʪ ʙʦʡʳץɿʀ-ʜʘ 40 ʞʳʣʜʘʥ ʘʩʪʘʤ ʫʘנ ʳסʢʘʨʪʦʧ ʞᴅʥʝ ʢᴇʢᴇʥʽʩ ʰʘʨʫʘʰʳʣʳ ץʘʟʘפ

ʢʘʨʪʦʧʪʳ ʚʠʨʫʩʪʳץ ʘʫʨʫʣʘʨʜʘʥ ʩʘʫʳץʪʳʨʫ װʰʽʥ ʪʝʨʤʦᴇשʜʝʫʤʝʥ  ײʰʪʘʩʪʳʨʘ ʦʪʳʨʳʧ, 

 ʘʥסʪʳʨʳʣץʦʣʜʘʥʳʣʳʧ ʢʝʣʝʜʽ, ʚʠʨʫʩʪʘʨʜʘʥ ʩʘʫʳץ ʽʥʝʥשʣʧʘʣʘʨʜʳ ʘʣʫ  ᴅʜʽʩʽ ʢʝײ ץʰʪʳײ

ʢʘʨʪʦʧ ʤʘʪʝʨʠʘʣʳʥ ʤʠʢʨʦץᴅʣʝʤʰʝʣʝʫ ᴅʜʽʩʽʤʝʥ ʤʠʢʨʦʢʣʦʥʘʣʜʳ ʢᴇʙʝʡʪʫ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳ 

ᴅʟʽʨʣʝʥʜʽ, ʥᴅʪʠʞʝʩʽʥʜʝ ʦʪʘʥʜʳץ ʩʝʣʝʢʮʠʷʥʳש ʘʫʜʘʥʜʘʩʪʳʨʳʣסʘʥ ʢʘʨʪʦʧ ʩʦʨʪʪʘʨʳ ʞʘʧʧʘʡ 

ʤᴇʣʰʝʨʜʝ ʢᴇʙʝʡʪʽʣʫʜʝ [3].  ᴄʜʽʩʪʽ ץʦʣʜʘʥʫ ʙʽʨ ʚʠʨʫʩʩʳʟ ᴇʩʽʤʜʽʢʪʝʥ װʰ-ʪᴇʨʪ ʘʡ ʽʰʽʥʜʝ 

ʘʰʳץ ʪʦʧʳʨʘץץʘ ʦʪʳʨסʳʟʫסʘ ʞʘʨʘʤʜʳ 2-3 ʤʳש ʢᴇʰʝʪ ʤʘʪʝʨʠʘʣʳʥ ʘʣʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

ɸʣʘʡʜʘ, ʘʰʳץ ʪʘʥʘʧ ʞʘסʜʘʡʳʥʜʘ ʢʘʨʪʦʧ ʨʝʛʝʥʝʨʘʥʪʪʘʨʳʥ ᴇʩʽʨʫ - ᴇʪʝ ʢᴇʧ ʝשʙʝʢʪʽ 

 - ʜʘʡʣʘʨסʞʘ ץʠ ʢʣʠʤʘʪʪʳסʰiʥ ʪʘʙʠװ ʘʞʝʪ ʝʪʝʪʽʥ ʧʨʦʮʝʩʩ. ʂʘʨʪʦʧ ᴇʩiʤʜiʢʪʝʨץ

ʪʝʤʧʝʨʘʪʫʨʘʥʳש ʢװʨʪ ᴇʟʛʝʨʫi, ʞʘʨʳץ ʞᴅʥʝ ʩʫ ʨʝʞʠʤʜʝʨi ᴇʟiʥʜiʢ ʩʪʨʝʩʪiʢ ʬʘʢʪʦʨʣʘʨ ʙʦʣʳʧ 

ʪʘʙʳʣʘʜʳ, ʩʦʥʜʳץʪʘʥ ʜʘʣʘʣʳץ ʞʘסʜʘʡʣʘʨʜʘ ᴇʩiʤʜiʢʪʝʨʜi ᴇʩiʨʫ ʢʝʟiʥʜʝ ʦʣʘʨʜʳש ʞʝʨʩiʥʫi 

ʥʘʰʘʨʣʘʡʜʳ, ʦʣʘʨʜʳש ʩʘʥʳʥ ʞʦסʘʣʪʫ ʘʨʪʘʜʳ, ʦʣʘʨ ʘץʳʨ ʩʦשʳʥʜʘ ᴇʥiʤʜiʣiʢʢʝ ᴅʩʝʨ ʝʪʝʜi. 

ʂᴇʧʞʳʣʜʳץ ʟʝʨʪʪʝʫʣʝʨ ʘʰʳץ ʪʘʥʘʧ ʞʘסʜʘʡʳʥʜʘ  ᴇʩʽʨʽʣʝʪʽʥ ʢʘʨʪʦʧ ᴇʩʽʤʜʽʛʽʥʽש ʙʘʩʪʘʧץʳ 

ʤʘʪʝʨʠʘʣʳ ʚʠʨʫʩʪʳץ ʘʫʨʫʣʘʨʤʝʥ ץʘʡʪʘ ʞץײʪʳʨʳʣʘʪʳʥʜʳסʳʥ ʘʥʳץʪʘʜʳ. 

ʆʩʳסʘʥ ʙʘʡʣʘʥʳʩʪʳ ʞʳʣʳʞʘʡ ʞʘסʜʘʡʳʥʜʘ ʞʘץʩʘʨʪʳʣסʘʥ ʰʘסʳʥ ʪװʡʥʝʢʪʝʨʜʽ ᴇʩʽʨʫ 

ʪʝʭʥʦʣʦʛʠʷʩʳʥ ᴅʟʽʨʣʝʫ ʞᴅʥʝ ʦʣʘʨʜʳ ʰʳʥʳ ʪװʪʽʢʰʝʜʝʛʽ ᴇʩʽʤʜʽʢʪʝʨʜʽש ʦʨʥʳʥʘ ʘʰʳץ ʞʝʨʛʝ 

ʦʪʳʨסʳʟʫ ʤʘʪʝʨʠʘʣʳ ʨʝʪʽʥʜʝ ʧʘʡʜʘʣʘʥʫ ʢʘʨʪʦʧʪʳש ʙʘʩʪʘʧץʳ ʪץײʳʤ ʰʘʨʫʘʰʳʣʳסʳʥ 

ʞװʨʛʽʟʫ װʰʽʥ ᴇʟʝʢʪʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ  [4]. 

ʐʘסʳʥ ʪװʡʥʝʢ ʪװʨʽʥʜʝʛʽ ʪץײʳʤʜʳץ ʤʘʪʝʨʠʘʣʜʳש ᴇʥʜʽʨʽʩʽ ʈʝʩʝʡʜʝ, ɹʝʣʘʨʫʩʩʠʷʜʘ 

ʞᴅʥʝ ʋʢʨʘʠʥʘʜʘ ʪʘʙʳʩʪʳ ʜʘʤʳʧ ʢʝʣʝʜʽ. ʊץײʳʤ ʰʘʨʫʘʰʳʣʳסʳʥʜʘ ʰʘסʳʥ ʪװʡʥʝʢʪʝʨʜʽ 

ʧʘʡʜʘʣʘʥʫ ɽʆ-ʜʘ ʢʝשʽʥʝʥ ʪʘʨʘʜʳ. ʐʘסʳʥ ʪװʡʥʝʢʪʝʨʜʽ ᴇʥʝʨʢᴅʩʽʧʪʽʢ ᴇʥʜʽʨʫʛʝ ʞᴅʥʝ ʢʘʨʪʦʧ 

ᴇʩʽʤʜʽʢʪʝʨʽʥ ʞʝʜʝʣʜʝʪʝ ʢᴇʙʝʡʪʫʛʝ ʘʨʥʘʣסʘʥ ʪʝʭʥʦʣʦʛʠʷʣʳץ ʢʝʰʝʥʜʝʨ ʈʝʩʝʡ 

ʌʝʜʝʨʘʮʠʷʩʳʥʳש ʘʡʤʘץʪʘʨʳʥʜʘ ʞᴅʥʝ ʰʝʪʝʣʜʝ ʩᴅʪʪʽ ץʦʣʜʘʥʳʣʫʜʘ. 

ʆʪʘʥʜʳץ ʢʘʨʪʦʧ ʩʦʨʪʪʘʨʳʥ ʰʘסʳʥ ʪװʡʥʝʢʪʝʨ ʘʨץʳʣʳ ʞʝʜʝʣʜʝʪʽʧ ʢᴇʙʝʡʪʫ ʞᴅʥʝ 

ʦʣʘʨʜʳ ᴇʥʜʽʨʽʩʢʝ ʝʥʛʽʟʫ ʢʘʨʪʦʧ ʪץײʳʤʳʥʳש ʢᴇʙʝʶ ʞʳʣʜʘʤʜʳסʳʥ ʞᴅʥʝ ʩʘʧʘʩʳʥ ʘʨʪʪʳʨʫסʘ 

ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

ʐʳʥʳ ʪװʪʽʢʰʝʜʝʛʽ ᴇʩʽʤʜʽʢʪʝʨʜʽ ʤʠʢʨʦʢʣʦʥʜʳץ ʢᴇʙʝʡʪʫʜʽץ שʦʣʜʘʥʳʩʪʘסʳ ᴅʜʽʩʽʤʝʥ 

ʩʘʣʳʩʪʳʨסʘʥʜʘ ʰʘסʳʥ ʪװʡʥʝʢʪʝʨ ʙʽʨץʘʪʘʨ ʘʨʪʳץʰʳʣʳץʪʘʨסʘ ʠʝ. ʂʘʨʪʦʧʪʳש ᴅʨʪװʨʣʽ 

ʘʫʨʫʣʘʨʳʥʳץ שʦʟʜʳʨסʳʰʪʘʨʳ ʞʦץ ʝʛʽʩʪʽʢ ʞʘסʜʘʡʳʥʜʘ ʦʪʳʨסʳʟʳʣסʘʥ ʰʘסʳʥ ʪװʡʥʝʢʪʝʨ 

ʪץײʳʤʜʳץ ʢʘʨʪʦʧʪʳש ʞʦסʘʨʳ ᴇʥʽʤʜʽʣʽʛʽʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ. ʐʘסʳʥ ʪװʡʥʝʢʪʝʨʜʽ 

ʢᴇʙʝʡʪʢʝʥʜʝ ʢᴇʙʝʶ ʞʳʣʜʘʤʜʳסʳ ʤʝʥ ʝשʙʝʢ ᴇʥʽʤʜʽʣʽʛʽ ʘʨʪʘʜʳ. 

çʂʘʨʪʦʧ ʰʘסʳʥ ʪװʡʥʝʢʪʝʨʽʥ ᴇʥʜʽʨʫ ʟʘʫʳʪʳè ʧʘʡʜʘʣʘʥʫסʘ ʙʝʨʽʣʫʽʥʝ ʙʘʡʣʘʥʳʩʪʳ 

2012 ʞʳʣʜʘʥ ʙʘʩʪʘʧ ʙʠʦʪʝʭʥʦʣʦʛʠʷ ʟʝʨʪʭʘʥʘʩʳʥʜʘ ʞʳʣʳʞʘʡ ʞʘסʜʘʡʳʥʜʘ ʩʘʫʳץʪʳʨʳʣסʘʥ 

ʰʘסʳʥ ʪװʡʥʝʢʪʝʨʜʽ ʞʘʧʧʘʡ ᴇʥʜʽʨʫ ʙʦʡʳʥʰʘ ʞײʤʳʩʪʘʨ ʙʘʩʪʘʣʜʳ. 

ɾײʤʳʩʪʳש ʤʘץʩʘʪʳ ï ץʦʨסʘʣסʘʥ ʪʦʧʳʨʘץ ʞʘסʜʘʡʳʥʜʘ ʢʘʨʪʦʧʪʳש ʰʘסʳʥ 

ʪװʡʥʝʢʪʝʨʽʥ ʞʘʧʧʘʡ ᴇʥʜʽʨʫ ʪʝʭʥʦʣʦʛʠʷʩʳʥ ᴅʟʽʨʣʝʫ. 

ɿʝʨʪʪʝʫ ʤʘʪʝʨʠʘʣʜʘʨʳ ʤʝʥ ᴅʜʽʩʪʝʨʽ. נʳʣʳʤʠ-ʟʝʨʪʪʝʫ ʞײʤʳʩʪʘʨʳ çפʘʟʘץ ʞʝʤʽʩ-

ʢᴇʢᴇʥʽʩ ʰʘʨʫʘʰʳʣʳסʳ סʳʣʳʤʠ-ʟʝʨʪʪʝʫ ʠʥʩʪʠʪʫʪʳè ɾʐʉ çפʘʡʥʘʨè ᴇשʽʨʣʽʢ ʬʠʣʠʘʣʳʥʳש  
çʂʘʨʪʦʧ ʰʘסʳʥ ʪװʡʥʝʢʪʝʨʽʥ ᴇʥʜʽʨʫ ʟʘʫʳʪʳè ʞʳʣʳʞʘʡʳʥʜʘ ʞװʨʛʽʟʽʣʜʽ. 

çפʘʡʥʘʨè ᴇשʽʨʣʽʢ ʬʠʣʠʘʣʳʥʜʘסʳ ʢʘʨʪʦʧʪʳש ʛʝʥʜʽʢ ץʦʨʳʥʜʘ ᴅʣʝʤʥʽ35 ש ʝʣʽʥʝʥ 

ʘʣʳʥסʘʥ 1800 װʣʛʽ ʙʘʨ, ʦʥʳש ʽʰʽʥʜʝ ʢʘʨʪʦʧʪʳ46 ש ʞʘʙʘʡʳ ʞᴅʥʝ 279 ʤᴅʜʝʥʠ ʪװʨʽʥʽש 

 שʞʘʨʪʳʩʳʥ ʥʝʤʝʩʝ 50% ʈʝʩʝʡ ʩʝʣʝʢʮʠʷʩʳʥʳ שʫ ʪʝʛʽ ʙʦʡʳʥʰʘ ʦʥʳסʣʛʽʣʝʨʽ. ʐʳװ

ʩײʨʳʧʪʘʨʳ ʤʝʥ ʪװʨʘʨʘʣʳץ ʙʫʜʘʥʜʘʨʳʥʳ19% ,ש ɽʫʨʦʧʘ ʝʣʜʝʨʽʥʽץ 18%,שʘʟʘץʩʪʘʥʜʳץ 

ʩʝʣʝʢʮʠʷʥʳ13% ,ש ᴅʣʝʤʥʽץ שʘʣסʘʥ ʝʣʜʝʨʽʥʽװ שʣʝʩʽ ײץʨʘʡʜʳ. ʉʦʥʜʳץʪʘʥ, ʝʣʽʤʽʟʜʽש 
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ʪʦʧʳʨʘץ-ʢʣʠʤʘʪʪʳץ ʞʘסʜʘʡʣʘʨʳʥʘ ʙʝʡʽʤʜʝʣʛʝʥ, ʙʦʣʘʰʘסʳ ʟʦʨ ʦʪʘʥʜʳץ ʢʘʨʪʦʧ 

ʩʦʨʪʪʘʨʳʥʳש ʪץײʳʤʰʘʨʫʘʰʳʣʳסʳʥ ʜʘʤʳʪʫ ᴇʟʝʢʪʽ ʤᴅʩʝʣʝ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

ʂʘʨʪʦʧʪʳש ʰʘסʳʥ ʪװʡʥʝʢʪʝʨʽʥ ʞʘʧʧʘʡ ᴇʥʜʽʨʫ ʪʝʭʥʦʣʦʛʠʷʩʳʥ ᴅʟʽʨʣʝʫ ʤʘץʩʘʪʳʥʜʘ 

 ʨʘʤʳײץ ʘʥ ʩʫʙʩʪʨʘʪסʜʘʡʳʥʜʘ ʨʝʛʝʥʝʨʘʥʪ ᴇʩʽʤʜʽʢʪʝʨʜʽ ᴇʩʽʨʫʛʝ ʘʨʥʘʣסʞʘ ץʘʥ ʪʦʧʳʨʘסʘʣסʦʨץ

ʟʝʨʪʪʝʣʜʽ. 

ʆʣ װʰʽʥ ᴇʩʽʤʜʽʢʪʝʨ ʰʳʥʳ ʪװʪʽʢʰʝʣʝʨʜʝʥ ʘʣʳʥʳʧ, 25ʭ15 ʩʤ װʣʛʽ ʙʦʡʳʥʰʘ 

ʩʫʙʩʪʨʘʪʪʘʨסʘ 5-6 ʩʤ ʪʝʨʝשʜʽʢʢʝ ʦʪʳʨסʳʟʳʣʜʳ. 4 ץʘʡʪʘʣʘʥʳʤʜʘ ʩʫʙʩʪʨʘʪʪʳש ʢʝʣʝʩʽ 3 

ʥײʩץʘʩʳ ץʘʨʘʩʪʳʨʳʣʜʳ: 

1 ʥײʩץʘ ï ᴆʟʝʥ ײץʤʳ ï 100% (ʙʘץʳʣʘʫ) 

2 ʥײʩץʘ ï ײפʤ + ץʘʨʘ ʪʦʧʳʨʘץ ï 50:50% 

3 ʥײʩץʘ ï ɸʨʘʣʘʩ ʩʫʙʩʪʨʘʪ (ײץʤ-10%, ץʘʨʘ ʪʦʧʳʨʘץ ï 50%, çʅʝʩʪʝʨʦʚʩʢʠʡè 

ʪʦʧʳʨʘסʳ ï 40%). 

ʐʳʥʳ ʪװʪʽʢʰʝʣʝʨʜʝʥ ʘʣʳʥסʘʥ ᴇʩʽʤʜʽʢʪʝʨʜʽש ʪʘʤʳʨ ʞװʡʝʩʽ ʢʘʣʠʡ 

ʧʝʨʤʘʥʛʘʥʘʪʳʥʳש ᴅʣʩʽʟ ʝʨʽʪʽʥʜʽʩʽʤʝʥ (KMnO4) ʞʫʳʣʳʧ, ʘʣʜʳʥ-ʘʣʘ ʜʘʡʳʥʜʘʣסʘʥ, ʩʫʙʩʪʨʘʪ 

ʩʘʣʳʥסʘʥ ʥʘʫʘʣʘʨסʘ ʦʪʳʨסʳʟʳʣʜʳ. 

ᴆʩʽʤʜʽʢʪʝʨʜʽ ʦʪʳʨסʳʟסʘʥ ʢװʥʥʝʥ ʙʘʩʪʘʧ 20 ʢװʥ ʙʦʡʳ ʚʝʛʝʪʘʮʠʷʣʳץ ʢʝʟʝשʜʝ ʢʝʣʝʩʽ 

ʞײʤʳʩʪʘʨ ʞװʨʛʽʟʽʣʜʽ:  

- ᴅʨʪװʨʣʽ ʩʫʙʩʪʨʘʪʪʘʨʜʘסʳ ᴇʩʽʤʜʽʢʪʝʨʜʽש ᴇʤʽʨʰʝשʜʽʛʽʥʝ ʬʝʥʦʣʦʛʠʷʣʳץ ʙʘץʳʣʘʫʣʘʨ; 

- ᴇʩiʤʜiʢʪʝʨʜiש ᴇʩʫi ʤʝʥ ʜʘʤʫʳʥ ʙʠʦʤʝʪʨʠʷʣʳץ ʝʩʝʧʢʝ ʘʣʫ;  

- ʢʘʨʪʦʧʪʳש ʰʘסʳʥ ʪװʡʥʝʢʪʝʨʽʥʽש ᴇʥʽʤʜʽʣʽʛʽʥ ʘʥʳץʪʘʫ.  

ɿʝʨʪʪʝʫ ʥʳʩʘʥʳ ʨʝʪʽʥʜʝ ʦʪʘʥʜʳץ ʩʝʣʝʢʮʠʷʜʘʥ ʰʳסʘʨʳʣסʘʥ, ʞʦסʘʨʳ ᴇʥʽʤʜʽ, 

ʘʫʨʫʣʘʨסʘ ʪᴇʟʽʤʜʽ, ɸʣʤʘʪʳ ʦʙʣʳʩʳʥʳש ʪʦʧʳʨʘץ-ʢʣʠʤʘʪʪʳץ ʞʘסʜʘʡʣʘʨʳʥʘ ʘʥʘײסʨʣʳʤ 

ʙʝʡʽʤʜʝʣʛʝʥ, ʬʝʨʤʝʨʣʝʨʜʽש ʪײʪʳʥʫʰʳʣʳץ ʩײʨʘʥʳʩʳʥʘ ʠʝ, ʤʘʨʢʝʪʠʥʛʪʽʢ ʟʝʨʪʪʝʫ 

ʥᴅʪʠʞʝʣʝʨʽ ʙʦʡʳʥʰʘ ʪʘשʜʘʣסʘʥ, ʢʘʨʪʦʧʪʳש ɸץʩʦʨ, ʊʘʤʘʰʘ ʞᴅʥʝ ɾʘʥʘʡʩʘʥ ʩʦʨʪʪʘʨʳʥʳש 

in vitro ʞʘסʜʘʡʳʥʜʘ ᴇʩʽʨʽʣʛʝʥ ʨʝʛʝʥʝʨʘʥʪ ᴇʩʽʤʜʽʢʪʝʨʽ  ʘʣʳʥʜʳ. 

ʊᴅʞʽʨʠʙʝʣʝʨ ʤʝʥ ʦʣʘʨʜʳש ʥᴅʪʠʞʝʣʝʨʽʥ ᴇשʜʝʫ ץʦʣʜʘʥʳʩʪʘסʳ ײʩʳʥʳʩʪʘʨ ʤʝʥ 

ᴅʜʽʩʪʝʤʝʣʽʢ ʥײʩץʘʫʣʘʨסʘ ʩᴅʡʢʝʩ ʞװʨʛʽʟʽʣʜʽ. 

ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ. ɾʳʣʳʞʘʡ ʞʘסʜʘʡʳʥʜʘ ʢʘʨʪʦʧ ʨʝʛʝʥʝʨʘʥʪ ᴇʩʽʤʜʽʢʪʝʨʽʥ ᴇʩʽʨʫ 

ʢʝʟʽʥʜʝ ᴅʨʪװʨʣʽ ʩʫʙʩʪʨʘʪʪʘʨʜʳש ᴅʩʝʨʽ ʘʥʳץʪʘʣʜʳ (1-ʢʝʩʪʝ) 

 
1-ʢʝʩʪʝ ï פʦʨסʘʣסʘʥ ʪʦʧʳʨʘץ ʞʘסʜʘʡʳʥʜʘ ʢʘʨʪʦʧ ʨʝʛʝʥʝʨʘʥʪ ᴇʩʽʤʜʽʢʪʝʨʽʥʽש ʪʽʨʰʽʣʽʢ ʝʪʫʽʥʝ 

ᴅʨ ʪװʨʣʽ ʩʫʙʩʪʨʘʪʪʘʨʜʳש ᴅʩʝʨʽ (ᴇʩʽʤʜʽʢʪʝʨ ʩʫʙʩʪʨʘʪץʘ ʦʪʳʨסʳʟʳʣסʘʥ ʢװʥʥʝʥ ʙʘʩʪʘʧ 20 ʢװʥ 

ᴇʪʢʝʥ ʩʦש) 

 

ʅײʩץʘʣʘʨʳ 

 

ʉʫʙʩʪʨʘʪʪʘʨסʘ ʦʪʳʨ-

-ʘʥ ᴇʩʽʤʜʽʢסʳʟʳʣס

ʪʝʨʜʽש ʞʘʣʧʳ ʩʘʥʳ, 

ʜʘʥʘ 

ʈʝʛʝʥʝʨʘʥʪ- 

ᴇʩʽʤʜʽʢʪʝʨʜʽש  

ᴇʤʽʨʰʝשʜʽʛʽ 

ʛʽ, ʜʘʥʘ. 

ʈʝʛʝʥʝʨʘʥʪ- 

ᴇʩʽʤʜʽʢʪʝʨʜʽש  

ᴇʤʽʨʰʝשʜʽʛʽ,% 

1 2 3 4 

ɸʢʩʦʨ 

(ᴆʟʝʥ ײץʤʳ-100% (ʙʘץʳʣʘʫ) 300,0 187,0 62,3 

 ï 50:50% 300,0 201,0 67,0ץʘʨʘ ʪʦʧʳʨʘץ + ʤײפ

ɸʨʘʣʘʩ ʩʫʙʩʪʨʘʪ (ײץʤ-10%, ץʘʨʘ 

ʪʦʧʳʨʘץï50%, "ʅʝʩʪʝʨʦʚʩʢʠʡ" 

ʪʦʧʳʨʘסʳ -40%) 

300,0 255,0 83,3 

ʊʘʤʘʰʘ 

ᴆʟʝʥ ײץʤʳ-100% (ʙʘץʳʣʘʫ) 300,0 195,0 65,0 

 ï 50:50% 300,0 215,0 71,7ץʘʨʘ ʪʦʧʳʨʘץ + ʤײפ

ɸʨʘʣʘʩ ʩʫʙʩʪʨʘʪ (ײץʤ ï 10%, ץʘʨʘ 

ʪʦʧʳʨʘץ ï 50%, "ʅʝʩʪʝʨʦʚʩʢʠʡ" 

ʪʦʧʳʨʘסʳ ï 40%) 

300,0 270,0 90,0 

ɾʘʥʘʡʩʘʥ 
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1 2 3 4 

ᴆʟʝʥ ײץʤʳ ï 100% (ʙʘץʳʣʘʫ) 300,0 200,0 66,7 

 ï 50:50% 300,0 217,0 72,3 ץʘʨʘ ʪʦʧʳʨʘץ + ʤײפ

ɸʨʘʣʘʩ ʩʫʙʩʪʨʘʪ (ײץʤ-10%, ץʘʨʘ ʪʦ-

ʧʳʨʘץ ï 50%, "ʅʝʩʪʝʨʦʚʩʢʠʡ" ʪʦʧʳ-

ʨʘסʳ ï 40%) 

300,0 273,0 91,0 

 

ʂʘʨʪʦʧ ᴇʩʽʤʜʽʢ ʨʝʛʝʥʝʨʘʥʪʪʘʨʳʥʳש ᴇʤʽʨʰʝשʜʽʛʽ ʩʫʙʩʪʨʘʪʪʘʨʜʳש ᴅʨʪװʨʣʽʣʽʛʽʤʝʥ, 

ʦʣʘʨʜʳש ʛʝʥʦʪʠʧʽʤʝʥ, ʩʦʥʜʘʡ-ʘץ ʢʘʨʪʦʧ ʩʦʨʪʪʘʨʳʥʳש ʙʠʦʣʦʛʠʷʣʳץ ʝʨʝʢʰʝʣʽʢʪʝʨʽʤʝʥ 

ʙʘʡʣʘʥʳʩʪʳ ʝʢʝʥʜʽʛʽ ʘʥʳץʪʘʣʜʳ. 

1-ʢʝʩʪʝʛʝ ʩᴅʡʢʝʩ, ʢʘʨʪʦʧ ᴇʩʽʤʜʽʢʪʝʨʽʥʽש ʩʫʙʩʪʨʘʪץʘ ʦʪʳʨסʳʟʳʣסʘʥʥʘʥ ʢʝʡʽʥ 20 ʢװʥ-

ʥʝʥ ʢʝʡʽʥ ᴇʤʽʨʰʝשʜʽʛʽ ʦʨʪʘ ʝʩʝʧʧʝʥ 62,3-ʜʝʥ 100%-סʘ ʜʝʡʽʥ ʙʦʣʜʳ. ɾʦסʘʨʳ ʢᴇʨʩʝʪʢʽʰʪʝʨʽ 

ʙʘʨ ʙʘʨʣʳץ ʥײʩץʘʣʘʨʜʳש ʽʰʽʥʜʝ "ʘʨʘʣʘʩ ʩʫʙʩʪʨʘʪ (ײץʤ ï 10%, ץʘʨʘ ʪʦʧʳʨʘ50%-ץ, 

ʅʝʩʪʝʨʦʚʩʢʠʡ ʪʦʧʳʨʘסʳ ï 40%) " ʥײʩץʘʩʳ ʝʨʝʢʰʝʣʝʥʜʽ, ʦʥʜʘ ʨʝʛʝʥʝʨʘʥʪʪʘʨʜʳש ᴇʤʽʨ ʩװʨʫ 

ʜʝשʛʝʡʽ ʢʘʨʪʦʧʪʳש ʛʝʥʦʪʠʧʽʥʝ ʙʘʡʣʘʥʳʩʪʳ 83,0ïʜʝʥ 100,0%-סʘ ʜʝʡʽʥ ʥʝʤʝʩʝ 255,0 ï ʜʝʥ 

300,0 ʜʘʥʘסʘ ʜʝʡʽʥ ʙʦʣʜʳ. 

ʂʘʨʪʦʧ ᴇʩʽʤʜʽʢ ʨʝʛʝʥʝʨʘʥʪʪʘʨʳʥʳש ᴇʤʽʨʰʝשʜʽʛʽ ʜʝשʛʝʡʽ ʙʦʡʳʥʰʘ ʝש ʪᴇʤʝʥʛʽ ʢᴇʨ-

ʩʝʪʢʽʰ ᴇʩʽʤʜʽʢʪʝʨʜʽ ᴇʟʝʥ ײץʤʳʥʘ ʦʪʳʨסʳʟʫ ʢʝʟʽʥʜʝ ʙʘʡץʘʣʘʜʳ, ʙײʣ 62,3-66,7%, ʘʣ ʩʘʥʜʳץ 

ʢᴇʨʩʝʪʢʽʰ ʙʦʡʳʥʰʘïʢʘʨʪʦʧ ʜʘץʳʣʳʥʳש ʩʦʨʪʪʳץ ʝʨʝʢʰʝʣʽʢʪʝʨʽʥʝ ʙʘʡʣʘʥʳʩʪʳ 187,0 -200,0 

ʜʘʥʘ. ɿʝʨʪʪʝʫ ʥʳʩʘʥʳ ʨʝʪʽʥʜʝ ʘʣʳʥסʘʥ  ʩʦʨʪʪʘʨʜʳש ʽʰʽʥʜʝ "ʘʨʘʣʘʩ ʩʫʙʩʪʨʘʪ" ʥײʩץʘʩʳʥʜʘ 

ᴇʤʽʨ ʩװʨʫʜʽש ʝש ʞʦסʘʨʳ ʢᴇʨʩʝʪʢʽʰʽ ɾʘʥʘʡʩʘʥ ʩʦʨʪʳʥʜʘ ʙʘʡץʘʣʜʳ ï 91%. ʉʫʙʩʪʨʘʪץʘ 

ʦʪʳʨסʳʟʳʣסʘʥ ʙʘʨʣʳ300 ץ ʨʝʛʝʥʝʨʘʥʪ ᴇʩʽʤʜʽʢʪʝʨʜʽש  ᴇʤʽʨ ʩװʨʫ ʜʝשʛʝʡʽ ʞʦסʘʨʳ ʙʦʣʜʳ. 

2-ʢʝʩʪʝʜʝ ʢʝʣʪʽʨʽʣʛʝʥ ʤᴅʣʽʤʝʪʪʝʨ ʙʦʡʳʥʰʘ ᴇʩʽʤʜʽʢʪʝʨʜʽש ʙʦʡʳʥʳש ᴇʩʫʽʥʝ "ʘʨʘʣʘʩ 

ʩʫʙʩʪʨʘʪ (ײץʤ ï 10%, ץʘʨʘ ʪʦʧʳʨʘץ ï 50%, ʅʝʩʪʝʨʦʚʩʢʠʡ ʪʦʧʳʨʘסʳ ï 40%) " ʥײʩץʘʩʳ 

ʙʝʣʛʽʣʽ ʙʽʨ ᴅʩʝʨ ʝʪʢʝʥʽʥ ʢᴇʨʩʝʪʝʜʽ (2-ʢʝʩʪʝ).  

 
2-ʢʝʩʪʝ ï 2023-2024 ʞʳʣʜʘʨʜʘסʳ ץʦʨסʘʣסʘʥ ʪʦʧʳʨʘץ ʞʘסʜʘʡʳʥʜʘ ʢʘʨʪʦʧ ʨʝʛʝʥʝʨʘʥʪ 

ᴇʩʽʤʜʽʢʪʝʨʜʽש ʙʠʦʤʝʪʨʠʷʣʳץ ʝʩʝʙʽʥʽש  ʥᴅʪʠʞʝʣʝʨʽ 

 

ʉʦʨʪʪʘʨʜʳש ʘʪʘʫʳ ʉʘʙʘסʳʥʳש 

ʙʠʽʢʪʽʛʽ, ʩʤ 

ʉʘʙʘץʪʘʨʳʥʳש ʩʘʥʳ, ʜʘʥʘ 

ʥʝʛʽʟʛʽ ʙװʡʽʨʣʽʢ 

ɸץʩʦʨ 

ᴆʟʝʥ ײץʤʳ ï 100% (ʙʘץʳʣʘʫ) 84,4 5,1 9,0 

 ï 50:50% 87,5 5,7 9,5 ץʘʨʘ ʪʦʧʳʨʘץ + ʤײפ

ɸʨʘʣʘʩ ʩʫʙʩʪʨʘʪ (ײץʤ ï 10%, ץʘʨʘ ʪʦʧʳʨʘץ ï 50%, 

"ʅʝʩʪʝʨʦʚʩʢʠʡ" ʪʦʧʳʨʘסʳ ï 40%) 

89,7 6,1 11,8 

ʊʘʤʘʰʘ 

ᴆʟʝʥ ײץʤʳ ï 100% (ʙʘץʳʣʘʫ) 72,5 5,0 9,1 

 ï 50:50% 80,4 5,6 9,5ץʘʨʘ ʪʦʧʳʨʘץ + ʤײפ

ɸʨʘʣʘʩ ʩʫʙʩʪʨʘʪ (ײץʤ ï 10%, ץʘʨʘ ʪʦʧʳʨʘץ ï 50%, 

"ʅʝʩʪʝʨʦʚʩʢʠʡ" ʪʦʧʳʨʘסʳ ï 40%) 

79,5 6,1 11,2 

           ɾʘʥʘʡʩʘʥ 

ᴆʟʝʥ ײץʤʳ ï 100% (ʙʘץʳʣʘʫ) 61,3 4,4 8,7 

 ï 50:50% 67,5 5,0 9,1 ץʘʨʘ ʪʦʧʳʨʘץ + ʤײפ

ɸʨʘʣʘʩ ʩʫʙʩʪʨʘʪ (ײץʤ-10%, ץʘʨʘ ʪʦʧʳʨʘץï50%, 

"ʅʝʩʪʝʨʦʚʩʢʠʡ" ʪʦʧʳʨʘסʳ ï 40%) 

79,8 5,9 10,1 

 

ʉʦʥʳʤʝʥ, "ʘʨʘʣʘʩ ʩʫʙʩʪʨʘʪ" ʩʫʙʩʪʨʘʪʳʥʘ ʦʪʳʨסʳʟʫ ʢʝʟʽʥʜʝ ɸץʩʦʨ ʩʦʨʪʳʥʳש 

ᴇʩʽʤʜʽʢʪʝʨʽ 89,7 ʩʤ ʙʠʽʢʪʽʢʢʝ ʞʝʪʪʽ. ɼᴅʣ ʦʩʳʥʜʘʡ ʟʘשʜʳʣʳץ ʊʘʤʘʰʘ ʞᴅʥʝ ɾʘʥʘʡʩʘʥ 

ʩʦʨʪʪʘʨʳ ʙʦʡʳʥʰʘ ʙʘʡץʘʣʘʜʳ, ʩᴅʡʢʝʩʽʥʰʝ 79,5-79,8 ʩʤ. 

ᴆʩʽʤʜʽʢʪʽש ʜʘʤʫʳ װʰʽʥ ʩʘʙʘץʪʳש ʤʘשʳʟʳ ʪʘʤʳʨʜʳש ʤʘשʳʟʳ ʩʠʷץʪʳ ʤʘשʳʟʜʳ. ɽש 

ʘʣʜʳʤʝʥ, ʩʘʙʘץ ᴇʩʫ ʤװʰʝʩʽ ʨʝʪʽʥʜʝ ʰʳʨʳʥʜʘʨʜʳץ שʦʟסʘʣʫʳʥʘ ץʳʟʤʝʪ ʝʪʝʜʽ.ɹʽʨץʘʪʘʨ 
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ʟʝʨʪʪʝʫʰʽʣʝʨʜʽש ʤᴅʣʽʤʝʪʪʝʨʽ ʙʦʡʳʥʰʘ ʢʘʨʪʦʧ ᴇʩʽʤʜʽʛʽʥʽש ʙʽʨ ʩʘʙʘסʳ ʰʘʤʘʤʝʥ 5 ʪװʡʥʝʢ 

ʪװʟʝ ʘʣʘʜʳ. ʆʩʳסʘʥ ʙʘʡʣʘʥʳʩʪʳ ʢʘʨʪʦʧ ʙײʪʘסʳʥʜʘסʳ ʩʘʙʘץʪʘʨʜʳש ʩʘʥʳʥ ʢʘʨʪʦʧʪʳש 

ʳץʪʠʤʘʣ ᴇʥʽʤʜʽʣʽʛʽʥʽש ʤʘשʳʟʜʳ ʬʘʢʪʦʨʳ ʨʝʪʽʥʜʝ ץʘʨʘʩʪʳʨסʘʥ ʞᴇʥ [5,6,14].  

ʉʘʙʘץʪʳש ʧʘʡʜʘ ʙʦʣʫʳʥ ʙʘץʳʣʘʫ "ʘʨʘʣʘʩ ʩʫʙʩʪʨʘʪ" ʩʫʙʩʪʨʘʪʳʥʘ ʦʪʳʨסʳʟʳʣסʘʥ 

ᴇʩʽʤʜʽʢʪʝʨ "ᴇʟʝʥ ײץʤʳ ï 100%" ʞᴅʥʝ "ײץʤ + ץʘʨʘ ʪʦʧʳʨʘץ ï 50:50%" ʩʫʙʩʪʨʘʪʪʘʨʳʥʘ 

ʦʪʳʨסʳʟʳʣסʘʥ ᴇʩʽʤʜʽʢʪʝʨʛʝ ץʘʨʘסʘʥʜʘ ʢᴇʙʽʨʝʢ ʩʘʙʘץʪʘʨ ʪװʟʝʪʽʥʽʥ ʢᴇʨʩʝʪʪʽ. ʉʦʥʳʤʝʥ, "ʘʨʘ-

ʣʘʩ ʩʫʙʩʪʨʘʪ" ʵʢʩʧʝʨʠʤʝʥʪʪʽʢ ʥײʩץʘʩʳʥʜʘ ʥʝʛʽʟʛʽ ʩʘʙʘץʪʘʨʜʳש ʩʘʥʳ 5,9-6,1 ʜʘʥʘ, ʘʣ ʙװʡʽʨ 

ʩʘʙʘץʪʘʨʳʥʳש ʩʘʥʳ 10,1-11,8 ʜʘʥʘ, ʘʣ "ײץʤ + ץʘʨʘ ʪʦʧʳʨʘץ ï 50:50%" ʥײʩץʘʩʳʥʜʘ ʥʝʛʽʟʛʽ 

ʩʘʙʘץʪʘʨʜʳש ʩʘʥʳ 5,0-5,7 ʞᴅʥʝ ʙװʡʽʨ ʩʘʙʘץʪʘʨʳʥʳש ʩʘʥʳ 9,1-9,5 ʜʘʥʘ, ʘʣ ʙʘץʳʣʘʫ ʥײʩץʘ-

ʩʳʥʜʘ "ᴆʟʝʥ ײץʤʳ-100%" ʥʝʛ̔ʟʛʽ ʩʘʙʘץʪʘʨʳʥʳש ʩʘʥʳ 4,4-5,1 ʞᴅʥʝ ʙװʡʽʨ ʩʘʙʘץʪʘʨʳʥʳש 

ʩʘʥʳ ï 8,7-9,1 ʜʘʥʘ (2-ʢʝʩʪʝ). ᴄʨ ʪװʨʣʽ ʩʫʙʩʪʨʘʪʪʘʨʜʳ ʟʝʨʪʪʝʫ ʢʝʟʽʥʜʝ ץʦʨסʘʣסʘʥ ʪʦʧʳʨʘץ 

ʞʘסʜʘʡʳʥʜʘ ʘʣʳʥסʘʥ ʰʘסʳʥ ʪװʡʥʝʢʪʝʨʜʽש ᴇʥʽʤʜʽʣʽʛʽ ʝʩʢʝʨʽʣʜʽ (3-ʢʝʩʪʝ). 
 

3-ʢʝʩʪʝ ï ᴄʨ ʪװʨʣʽ ʩʫʙʩʪʨʘʪʪʘʨʜʳץ שʦʨסʘʣʘʪʳʥ ʪʦʧʳʨʘץ ʞʘסʜʘʡʳʥʜʘ ʢʘʨʪʦʧʪʳש ʰʘסʳʥ 

ʪװʡʥʝʢʪʝʨʽʥʽש ᴇʥʽʤʜʽʣʽʛʽʥʝ ᴅʩʝʨʽ (2023-2024 ʞʞ.) 

 

ʉʦʨʪʪʘʨʜʳש ʘʪʘʫʳ ᴆʩʽʧ ʰʳץץʘʥ 

ᴇʩʽʤʜʽʢʪʝʨ ʩʘʥʳ, 

ʜʘʥʘ 

1 

ᴇʩʽʤʜʽʢʪʝʥ 

ʘʣʳʥסʘʥ 

ʰʘסʳʥ 

ʪװʡʥʝʢʪʝʨ 

ʩʘʥʳ, ʜʘʥʘ. 

1 ᴇʩʽʤʜʽʢʪʝʥ 

ʘʣʳʥסʘʥ 

ʰʘסʳʥ 

ʪװʡʥʝʢʪʝʨʜʽ

 ,ʤʘʩʩʘʩʳ ש

ʛ. 

ɾʘʣʧʳ 

ʰʘסʳʥ 

ʪװʡʥʝʢʪʝ

ʨ ʩʘʥʳ, 

ʜʘʥʘ 

ʐʘסʳʥ 

ʪװʡʥʝʢʪʝʨ

ʜʽש ʞʘʣʧʳ 

ʩʘʣʤʘסʳ, 

ʢʛ 

ᴆʟʝʥ ײץʤʳ-100% (ʙʘץʳʣʘʫ) 

ɸץʩʦʨ 187,0 4,0 95,7 748,0 17,9 

ʊʘʤʘʰʘ 195,0 4,0 99,0 780,0 19,3 

ɾʘʥʘʡʩʘʥ 200,0 6,0 110,4 1200,0 22,1 

 ï 50:50%ץʘʨʘ ʪʦʧʳʨʘץ + ʤײפ

ɸץʩʦʨ 201,0 4,0 175,8 804,0 35,3 

ʊʘʤʘʰʘ 215,0 5,0 215,4 1075,0 46,3 

ɾʘʥʘʡʩʘʥ 217,0 7,0 242,5 1519,0 52,6 

ɸʨʘʣʘʩ ʩʫʙʩʪʨʘʪ (ײץʤ-10%, ץʘʨʘ ʪʦʧʳʨʘץï50%, "ʅʝʩʪʝʨʦʚʩʢʠʡ" ʪʦʧʳʨʘסʳ -40%) 

ɸץʩʦʨ 255,0 5,0 177,5 1275,0 45,3 

ʊʘʤʘʰʘ 270,0 7,5 216,4 2025,0 58,4 

ɾʘʥʘʡʩʘʥ 273,0 10,0 243,7 2730,0 66,5 

 

3-ʢʝʩʪʝʥʽש ʜʝʨʝʢʪʝʨʽ ʢᴇʨʩʝʪʢʝʥʜʝʡ "ɸʨʘʣʘʩ ʩʫʙʩʪʨʘʪ"  ʵʢʩʧʝʨʠʤʝʥʪʪʽʢ ʥײʩץʘʩʳʥʜʘ 

ʢʘʨʪʦʧʪʳש ʩʦʨʪʪʳץ ʝʨʝʢʰʝʣʽʢʪʝʨʽʥʝ ʙʘʡʣʘʥʳʩʪʳ 1 ᴇʩʽʤʜʽʢʪʝʥ ʦʨʪʘ ʝʩʝʧʧʝʥ 5,0-ʜʝʥ 10,0 

ʜʘʥʘסʘ ʜʝʡʽʥ ʰʘסʳʥ ʪװʡʥʝʢʪʝʨ ʘʣʳʥʜʳ. 1 ᴇʩʽʤʜʽʢʪʝʛʽ ʰʘסʳʥ ʪװʡʥʝʢʪʝʨʜʽש ʩʘʣʤʘסʳ 177,5ï

ʪʝʥ 243,7 ʛʨʘʤסʘ ʜʝʡʽʥ, ʘʣ ʰʘסʳʥ ʪװʡʥʝʢʪʝʨʜʽש ʞʘʣʧʳ ʩʘʣʤʘסʳ 45,3-ʪʝʥ 66,5 ʢʛ-סʘ ʜʝʡʽʥ 

ʙʦʣʜʳ, ʙײʣ ʙʘץʳʣʘʫʜʘסʳ ʰʘסʳʥ ʪװʡʥʝʢʪʝʨʜʽש ʩʘʣʤʘסʳʥʘʥ 27,4-44,4 ʢʛ-סʘ ʘʨʪʳץ ʝʢʝʥʽʥ 

ʢᴇʨʩʝʪʪʽ. ʆʩʳ ʘʣʳʥסʘʥ ʤᴅʣʽʤʝʪʪʝʨʜʽ ʝʩʢʝʨʝ ʦʪʳʨʳʧ ʰʘסʳʥ ʪװʡʥʝʢʪʝʨʜʽש ʪװʟʽʣʫʽʥʝ 

ʙʠʦʭʠʤʠʷʣʳץ ʩʘʨʘʧʪʘʤʘ ʜʘ ʞװʨʛʽʟʽʣʜʽ. 

 ʘ ᴇʣʰʝʫ ᴅʜʽʩʽʤʝʥ, ʢʨʘʭʤʘʣ ï ʕʚʝʨʩ ᴅʜʽʩʽʤʝʥ, ʘʣ,  ʉסʳ ʪʘʨʘʟʳסʩʘʣʤʘ שʟʘʪʪʳ ץʘסʨײפ

ʜᴅʨʫʤʝʥʽʥʽש ʤᴇʣʰʝʨʽ ʄʫʨʨʠ ᴅʜʽʩʽʤʝʥ ʘʥʳץʪʘʣʜʳ [10,11,12]. ʂʘʨʪʦʧ ʪװʡʥʝʢʪʝʨʽ ᴇʟʜʝʨʽʥʽש 

 ʘʩʠʝʪʽ ʢᴇʙʽʥʝץ ʘʪʘʣʤʳʰ שʦʨʝʢʪʽʢ ʟʘʪʪʘʨʜʳ ʢᴇʧ ʤᴇʣʰʝʨʜʝ ʞʠʥʘʡʜʳ, ᴅʨʽ ʦʣʘʨʜʳץ ʨʘʤʳʥʘײץ

ʙʘסʘʣʘʥסʘʥ, ʩʳʥʘץʪʘʥ ᴇʪʢʝʥ  ʩʦʨʪʪʘʨʜʳש ʛʝʥʦʪʠʧʽʥʝ, ʦʣʘʨʜʳש ʙʠʦʣʦʛʠʷʣʳץ 

ʝʨʝʢʰʝʣʽʢʪʝʨʽʥʝ, ʘʫʘ-ʨʘʡʳ ʞᴅʥʝ ʪʦʧʳʨʘץ ʞʘסʜʘʡʳʥʘ, ץʘʡ ʤʝʨʟʽʤʜʝ ʧʽʩʽʧ-ʞʝʪʽʣʝʪʽʥʜʽʛʽʥʝ, 

ʩʦʥʳʤʝʥ ץʘʪʘʨ, ʘʛʨʦʪʝʭʥʠʢʘʣʳץ ʞʘסʜʘʡʣʘʨʤʝʥ ʙʘʡʣʘʥʳʩʪʳ ʙʦʣʳʧ ʢʝʣʝʜʽ [15,16]. 

4-ʢʝʩʪʝ ʜʝʨʝʢʪʝʨʽʥʝʥ ʘʣʳʥסʘʥ ʙʠʦʭʠʤʠʷ ʩʘʨʘʧʪʘʤʘʩʳʥʳש ʤᴅʣʽʤʝʪʪʝʨʽ ʢᴇʨʩʝʪʢʝʥ-

ʜʝʡ,  ʞʳʣʳʞʘʡʜʘ ᴇʩʽʨʽʣʛʝʥ ʨʝʛʝʥʝʨʘʥʪ ᴇʩʽʤʜʽʢʪʝʨʽʥʝʥ ʘʣʳʥסʘʥ ɸץʩʦʨ ʩʦʨʪʳʥʳש ʰʘסʳʥ 

ʪװʡʥʝʢʪʝʨʽʥʽײץ שʨʘʤʳʥʜʘסʳ ײץʨסʘץ ʟʘʪʪʳש ʤᴇʣʰʝʨʽ ɾʘʥʘʡʩʘʥ ʩʦʨʪʳʥʳש ʪװʡʥʝʢʪʝʨʽʥʜʝʛʽ 
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ʛʝ  ץʘʨʘסʘʥʜʘ 0,9 %-סʘ ʢʝʤ ʙʦʣʜʳ,  ʘʪʘʧ ʘʡʪʩʘץ,  ɸץʩʦʨ  ʩʦʨʪʳʥʳש ʪװʡʥʝʢʪʝʨʽʥʜʝʛʽ  ײץʨסʘץ 

ʟʘʪ ï 23,1%-ʜʳ, ʘʣ ʊʘʤʘʰʘ  ʩʦʨʪʳʥʳש ʪװʡʥʝʢʪʝʨʽʥʜʝʛʽ ײץʨסʘץ ʟʘʪ ï 24,0%-ʜʳ ײץʨʘʜʳ. 

 
4-ʢʝʩʪʝ ï ʈʝʛʝʥʝʨʘʥʪ ᴇʩʽʤʜʽʢʪʝʨʽʥʝʥ ʘʣʳʥסʘʥ ʰʘסʳʥ ʪװʡʥʝʢʪʝʨʜʽש ʙʠʦʭʠʤʠʷʣʳץ 

ʢᴇʨʩʝʪʢʽʰʪʝʨʽ 

 

ʉʦʨʪʪʘʨʜʳש ʘʪʘʫʳ ײפʨסʘץ ʟʘʪ ʤᴇʣʰʝʨʽ, 

% 

ʂʨʘʭʤʘʣ, % ʉ ʜᴅʨʫʤʝʥʽ, ʤʛ% 

ɸץʩʦʨ 23,1 16,0 12,0 

ʊʘʤʘʰʘ 24,0 17,0 11,5 

ɾʘʥʘʡʩʘʥ 22,0 18,0 11,2 

 

ɸʣ, ɾʘʥʘʡʩʘʥ ʩʦʨʪʳʥʳש ʰʘסʳʥ ʪװʡʥʝʢʪʝʨʽʥʜʝʛʽ ײץʨסʘץ ʟʘʪʪʳײץ שʨʘʤʳ 22,0% 

ʙʦʣʜʳ. ɸʥʘʣʦʛ-ʪʳ ʪʝʥʜʝʥʮʠʷ ʢʨʘʭʤʘʣ ʪװʟʫ ʢᴇʨʩʝʪʢʽʰʽ ʙʦʡʳʥʰʘ ʜʘ ʙʘʡץʘʣʜʳ, ʷסʥʠ, ɸץʩʦʨ  

ʩʦʨʪʳʥʳש ʪװʡʥʝʢʪʝʨʽʥʜʝʛʽ  ʢʨʘʭʤʘʣ ï 16,0%-ʜʳ, ʊʘʤʘʰʘ ʩʦʨʪʳʥʳש ʪװʡʥʝʢʪʝʨʽʥʜʝʛʽ 

ʢʨʘʭʤʘʣ -17,0%-ʜʳ, ʘʣ ɾʘʥʘʡʩʘʥ ʩʦʨʪʳʥʳש ʰʘסʳʥ ʪװʡʥʝʢʪʝʨʽʥʜʝʛʽ ʢʨʘʭʤʘʣ 18,0%-ʜʳ  

 ,ʡʥʝʢʪʝʨʽʥʜʝ  12,0%-ʜʳװʪ שʩʦʨ ʩʦʨʪʳʥʳץʤᴇʣʰʝʨʽ ʢʝʨʽʩʽʥʰʝ,  ɸ שʨʘʜʳ. ʉ ʜᴅʨʫʤʝ-ʥʽʥʽײץ

ʊʘʤʘʰʘ ʩʦʨʪʳʥʳש ʪװʡʥʝʢʪʝʨʽʥʜʝ 11,5%-ʜʳ, ʘʣ, ɾʘʥʘʡʩʘʥ ʩʦʨʪʳʥʳש ʰʘסʳʥ ʪװʡʥʝʢʪʝʨʽʥʜʝ 

11,2%-ʜʳ ʢᴇʨʩʝʪʪʽ. ʉʦʥʳʤʝʥ, ʙʠʦʭʠʤʠʷʣʳץ ʢᴇʨʩʝʪʢʽʰʪʝʨʽ ʙʦʡʳʥʰʘ ʙʘסʘʣʘʫ ʥᴅʪʠʞʝʣʝʨʽ, 

ʘʪʘʣסʘʥ ʧʘʨʘʤʝʪʨʣʝʨʜʽש ʢᴇʧ ʞʘסʜʘʡʜʘ ʜʘץʳʣʜʳש ʙʠʦʣʦʛʠʷʣʳץ ʝʨʝʢʰʝʣʽʢʪʝʨʽʤʝʥ  

ʙʘʡʣʘʥʳʩʪʳʣʳסʳʥ ʘʥʳץʪʘʧ ʙʝʨʜʽ. 

ʅᴅʪʠʞʝʣʝʨʜʽ ʪʘʣץʳʣʘʫ ʞᴅʥʝ ץʦʨʳʪʳʥʜʳʣʘʨ.  

1. ᴄʨʪװʨʣʽ ʩʫʙʩʪʨʘʪʪʘʨʜʳץ שʦʨסʘʣסʘʥ ʪʦʧʳʨʘץ ʞʘסʜʘʡʳʥʜʘ ʢʘʨʪʦʧ ʨʝʛʝʥʝʨʘʥʪ 

ᴇʩʽʤʜʽʢʪʝʨʽʥʽש ʪʽʨʰʽʣʽʢ ʝʪʫʽʥʝ ᴅʩʝʨʽʥ ʟʝʨʪʪʝʫ ʥᴅʪʠʞʝʩʽʥʜʝ ʤʳʥʘʣʘʨ ʘʥʳץʪʘʣʜʳ ʢʘʨʪʦʧ 

ᴇʩʽʤʜʽʢʪʝʨʽʥʽש ʩʫʙʩʪʨʘʪץʘ ʦʪʳʨסʳʟʳʣסʘʥʥʘʥ ʢʝʡʽʥ 20 ʢװʥʥʝʥ ʢʝʡʽʥ ᴇʤʽʨ ʩװʨʫ ʜʝשʛʝʡʽ ʦʨʪʘ 

ʝʩʝʧʧʝʥ 62,3-ʜʝʥ 100%-סʘ ʜʝʡʽʥ ʙʦʣʜʳ. ɾʦסʘʨʳ ʢᴇʨʩʝʪʢʽʰʪʝʨʽ ʙʘʨ ʙʘʨʣʳץ ʥײʩץʘʣʘʨʜʳש 

ʽʰʽʥʜʝ "ʘʨʘʣʘʩ ʩʫʙʩʪʨʘʪ (ײץʤ ï 10%, ץʘʨʘ ʪʦʧʳʨʘץ ï 50%, ʅʝʩʪʝʨʦʚʩʢʠʡ ʪʦʧʳʨʘסʳ ï 40%) 

"ʥײʩץʘʩʳ ʝʨʝʢʰʝʣʝʥʜʽ, ʦʥʜʘ ʨʝʛʝʥʝʨʘʥʪʪʘʨʜʳש ᴇʤʽʨ ʩװʨʫ ʜʝשʛʝʡ ̔ʢʘʨʪʦʧʪʳש ʛʝʥʦʪʠʧʽʥʝ 

ʙʘʡʣʘʥʳʩʪʳ 83,0ïʜʝʥ 100,0%-סʘ ʜʝʡʽʥ ʥʝʤʝʩʝ 255,0-ʜʝʥ 300,0 ʜʘʥʘסʘ ʜʝʡʽʥ ʙʦʣʜʳ. 

2.ʅᴅʪʠʞʝʣʝʨ ץʦʨסʘʣסʘʥ ʪʦʧʳʨʘץ ʞʘסʜʘʡʳʥʜʘ ʢʘʨʪʦʧ ʨʝʛʝʥʝʨʘʥʪ ᴇʩʽʤʜʽʢʪʝʨʜʽש 

ʙʠʦʤʝʪʨʠʷʣʳץ ʝʩʝʧʪʝʨʽ ʤʳʥʘʥʳ ʢᴇʨʩʝʪʪʽ "ʘʨʘʣʘʩ ʩʫʙʩʪʨʘʪ" ʵʢʩʧʝʨʠʤʝʥʪʪʽʢ ʥײʩץʘʩʳʥʜʘ 

ʥʝʛʽʟʛʽ ʩʘʙʘץʪʘʨʜʳש ʩʘʥʳ 5,9-6,1 ʜʘʥʘ, ʘʣ ʙװʡʽʨ ʩʘʙʘץʪʘʨʳʥʳש ʩʘʥʳ 10,1-11,8 ʜʘʥʘ, ʘʣ 

 ʡʽʨװʩʘʥʳ 5,0-5,7 ʞᴅʥʝ ʙ שʪʘʨʜʳץʘʩʳʥʜʘ ʥʝʛʽʟʛʽ ʩʘʙʘץʩײï 50:50%" ʥ ץʘʨʘ ʪʦʧʳʨʘץ+ʤײץ"

ʩʘʙʘץʪʘʨʳʥʳש ʩʘʥʳ 9,1-9,5  ʜʘʥʘʥʳ ײץʨʘʜʳ. 

 ᴇʥʽʤʜʽʣʽʛʽʥʝ שʡʥʝʢʪʝʨʽʥʽװʳʥ ʪסʰʘ שʜʘʡʳʥʜʘ ʢʘʨʪʦʧʪʳסʞʘ ץʘʥ ʪʦʧʳʨʘסʘʣסʦʨפ.3

ᴅʨʪװʨʣʽ ʩʫʙʩʪʨʘʪʪʘʨʜʳש ᴅʩʝʨʽʥ ʟʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ ʪᴅʞʽʨʠʙʝʣʽʢ ʥײʩץʘʜʘ "ɸʨʘʣʘʩ 

ʩʫʙʩʪʨʘʪ" 1 ᴇʩʽʤʜʽʢʪʝʥ ʢʘʨʪʦʧʪʳש ʛʝʥʦʪʠʧʽʥʝ ʙʘʡʣʘʥʳʩʪʳ ʦʨʪʘ ʝʩʝʧʧʝʥ 45,3-ʜʝʥ 66,5 ʢʛ-סʘ 

ʜʝʡʽʥ ʰʘסʳʥ ʪװʡʥʝʢʪʝʨ ʘʣʳʥʜʳ, ʘʣ ʙʘץʳʣʘʫ ʥײʩץʘʩʳʥʜʘ ʙײʣ ʢᴇʨʩʝʪʢʽʰʪʝʨ 17,9-ʜʝʥ 22,1 

ʢʛ-סʘ ʜʝʡʽʥ ʙʦʣʜʳ. 

4. ɹʠʦʭʠʤʠʷʣʳץ ʢᴇʨʩʝʪʢʽʰʪʝʨʽ ʙʦʡʳʥʰʘ ʙʘסʘʣʘʫ ʥᴅʪʠʞʝʣʝʨʽ, ײץʨסʘץ ʟʘʪ ʧʝʥ 

ʢʨʘʭʤʘʣ ʪװʟʫʜʽש ʞᴅʥʝ ʉ ʜᴅʨʫʤʝʥʽʥ ʪװʟʫʜʽש ʢᴇʧ ʞʘסʜʘʡʜʘ ʜʘץʳʣʜʳש ʙʠʦʣʦʛʠʷʣʳץ 

ʝʨʝʢʰʝʣʽʢʪʝʨʽʤʝʥ  ʙʘʡʣʘʥʳʩʪʳʣʳסʳʥ ʘʥʳץʪʘʧ ʙʝʨʜʽ. ɾʳʣʳʞʘʡʜʘ ᴇʩʽʨʽʣʛʝʥ ʨʝʛʝʥʝʨʘʥʪ 

ᴇʩʽʤʜʽʢʪʝʨʽʥʝʥ ʘʣʳʥסʘʥ ɸץʩʦʨ ʩʦʨʪʳʥʳש ʰʘסʳʥ ʪװʡʥʝʢʪʝʨʽʥʽײץ שʨʘʤʳʥʜʘסʳ ײץʨסʘץ 

ʟʘʪʪʳש ʤᴇʣʰʝʨʽ ɾʘʥʘʡʩʘʥ ʩʦʨʪʳʥʳש ʪװʡʥʝʢʪʝʨʽʥʜʝʛʽ ʛʝ  ץʘʨʘסʘʥʜʘ 0,9 %-סʘ ʢʝʤ ʙʦʣʜʳ,  

ʘʪʘʧ ʘʡʪʩʘץ,  ɸץʩʦʨ  ʩʦʨʪʳʥʳש ʪװʡʥʝʢʪʝʨʽʥʜʝʛʽ  ײץʨסʘץ ʟʘʪ ï 23,1%-ʜʳ, ʘʣ ʊʘʤʘʰʘ  

ʩʦʨʪʳʥʳש ʪװʡʥʝʢʪʝʨʽʥʜʝʛʽ ײץʨסʘץ ʟʘʪ ï 24,0%-ʜʳ ײץʨʘʜʳ. ɸʣ, ɾʘʥʘʡʩʘʥ ʩʦʨʪʳʥʳש ʰʘסʳʥ 

ʪװʡʥʝʢʪʝʨʽʥʜʝʛʽ ײץʨסʘץ ʟʘʪʪʳײץ שʨʘʤʳ 22,0% ʙʦʣʜʳ. ɸʥʘʣʦʛʪʳ ʪʝʥʜʝʥʮʠʷ ʢʨʘʭʤʘʣ ʪװʟʫ 

ʢᴇʨʩʝʪʢʽʰʽ ʙʦʡʳʥʰʘ ʜʘ ʙʘʡץʘʣʜʳ, ʷסʥʠ, ɸץʩʦʨ  ʩʦʨʪʳʥʳש ʪװʡʥʝʢʪʝʨʽʥʜʝʛʽ  ʢʨʘʭʤʘʣ -

16,0%-ʜ,r ʊʘʤʘʰʘ ʩʦʨʪʳʥʳש ʪװʡʥʝʢʪʝʨʽʥʜʝʛʽ ʢʨʘʭʤʘʣ ï 17,0%-ʜʳ, ʘʣ ɾʘʥʘʡʩʘʥ ʩʦʨʪʳʥʳש 

ʰʘסʳʥ ʪװʡʥʝʢʪʝʨʽʥʜʝʛʽ ʢʨʘʭʤʘʣ 18,0%-ʜʳ  ײץʨʘʜʳ.    ʉ ʜᴅʨʫʤʝʥʽʥʽש ʤᴇʣʰʝʨʽ ʢʝʨʽʩʽʥʰʝ,  
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ɸץʩʦʨ ʩʦʨʪʳʥʳש ʪװʡʥʝʢʪʝʨʽʥʜʝ  12,0 %-ʜʳ, ʊʘʤʘʰʘ ʩʦʨʪʳʥʳש ʪװʡʥʝʢʪʝʨʽʥʜʝ 11,5%-ʜʳ, 

ʘʣ, ɾʘʥʘʡʩʘʥ ʩʦʨʪʳʥʳש ʰʘסʳʥ ʪװʡʥʝʢʪʝʨʽʥʜʝ11,2 %-ʜʳ ʢᴇʨʩʝʪʪʽ. 

ʆʩʳʣʘʡʰʘ, ץʦʨסʘʣסʘʥ ʪʦʧʳʨʘץ ʞʘסʜʘʡʳʥʜʘ ʢʘʨʪʦʧʪʳש ʰʘסʳʥ ʪװʡʥʝʢʪʝʨʽʥ ʞʘʧʧʘʡ 

ᴇʥʜʽʨʫ ʪʝʭʥʦʣʦʛʠʷʩʳʥ ᴅʟʽʨʣʝʫ ʙʦʡʳʥʰʘ ʟʝʨʪʪʝʫʣʝʨ ʞװʨʛʽʟʫ ʞʳʣʳʞʘʡʜʘ ᴇʩʽʤʜʽʢʪʝʨʜʽ ᴇʩʽʨʫ 

 ï 50%, ʅʝʩʪʝʨʦʚʩʢʠʡ ץʘʨʘ ʪʦʧʳʨʘץ ,ʤ ï 10%ײץ) ʰʽʥ ʩʫʙʩʪʨʘʪ ʨʝʪʽʥʜʝ ʘʨʘʣʘʩ ʩʫʙʩʪʨʘʪʪʳװ

ʪʦʧʳʨʘסʳ ï 40%) ʧʘʡʜʘʣʘʥʫ ץʘʞʝʪʪʽʣʽʛʽʥ ʨʘʩʪʘʡʜʳ.  

-ʳʣʳʤʠס ,ʳʣʳʤʠנ ʘʥסʘ ʘʨʥʘʣסʘʣʘ 2024-2026 ʞʳʣʜʘʨץʘʨʞʳʣʘʥʜʳʨʫ. ʄʘפ

ʪʝʭʥʠʢʘʣʳץ ʙʘסʜʘʨʣʘʤʘʣʘʨ ʙʦʡʳʥʰʘ ʙʘסʜʘʨʣʘʤʘʣʳץ-ʥʳʩʘʥʘʣʳ ץʘʨʞʳʣʘʥʜʳʨʫסʘ ʘʨʥʘʣסʘʥ 

BR22885335 çʉʝʣʝʢʮʠʷ, ʪץײʳʤ ʰʘʨʫʘʰʳʣʳסʳ, ʙʠʦʪʝʭʥʦʣʦʛʠʷ ʞᴅʥʝ ʠʥʥʦʚʘʮʠʷʣʳץ 

ʘʛʨʦʪʝʭʥʦʣʦʛʠʷ ʥʝʛʽʟʽʥʜʝ פʘʟʘץʩʪʘʥʜʘ ʢʘʨʪʦʧ, ʢᴇʢᴇʥʽʩ ʞᴅʥʝ ʙʘץʰʘ ʰʘʨʫʘʰʳʣʳסʳʥʳש 

ʪײʨʘץʪʳ ʜʘʤʫʳʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫè ʙʘסʜʘʨʣʘʤʘʩʳ ʘʷʩʳʥʜʘ ʜʘʡʳʥʜʘʣʜʳ. 
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ɸʥʥʦʪʘʮʠʷ. ʂʘʨʪʦʬʝʣʴ ï ʦʯʝʥʴ ʚʘʞʥʘʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʘʷ ʢʫʣʴʪʫʨʘ. ɺ ʥʘʨʦʜʝ 

ʢʘʨʪʦʬʝʣʴ ʥʘʟʳʚʘʶʪ çʚʪʦʨʳʤ ʭʣʝʙʦʤè. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ, 
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ʨʘʩʪʝʥʠʡ, ʚʳʨʘʱʠʚʘʝʤʳʭ ʯʝʣʦʚʝʢʦʤ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʝʜʠʥʩʪʚʝʥʥʳʤ ʩʧʦʩʦʙʦʤ ʦʙʝʩʧʝʯʝʥʠʷ 

ʥʘʩʝʣʝʥʠʷ ʢʘʨʪʦʬʝʣʝʤ ʷʚʣʷʝʪʩʷ ʧʦʣʫʯʝʥʠʝ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʠʩʭʦʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ ʨʘʩʩʤʦʪʨʝʥʠʝ 

ʵʬʬʝʢʪʠʚʥʳʭ ʩʧʦʩʦʙʦʚ ʝʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʘʥʥʳʝ ʧʦ ʧʦʣʫʯʝʥʠʶ ʤʠʥʠʢʣʫʙʥʝʡ ʢʘʨʪʦʬʝʣʷ ʚ ʫʩʣʦʚʠʷʭ 

ʟʘʱʠʱʝʥʥʦʛʦ ʛʨʫʥʪʘ ʩ ʧʨʠʤʝʥʝʥʠʝʤ  ʨʘʟʣʠʯʥʳʭ ʩʫʙʩʪʨʘʪʦʚ, ʙʠʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ 

ʚʳʨʘʱʠʚʘʥʠʷ ʢʘʨʪʦʬʝʣʷ ʚ ʫʩʣʦʚʠʷʭ ʟʘʱʠʱʝʥʥʦʛʦ ʛʨʫʥʪʘ, ʦʧʨʝʜʝʣʝʥʠʷ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ 

ʙʳʩʪʨʦʨʘʩʪʫʱʠʭ ʨʘʩʪʝʥʠʡ-ʨʝʛʝʥʝʨʘʥʪʦʚ ʚ ʫʩʣʦʚʠʷʭ in vitro. ɼʣʷ ʵʪʦʛʦ ʠʟʫʯʝʥ ʩʦʩʪʘʚ ʩʫʙʩʪʨʘʪʘ ʜʣʷ 

ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʨʘʩʪʝʥʠʡ-ʨʝʛʝʥʝʨʘʥʪʦʚ, ʫʩʪʘʥʦʚʣʝʥʳ ʩʦʦʪʥʦʰʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʩʫʙʩʪʨʘʪʦʚ. 

ʇʨʠʚʝʜʝʥʳ ʜʘʥʥʳʝ ʧʦ ʧʨʠʞʠʚʘʝʤʦʩʪʠ, ʨʦʩʪʫ ʠ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ ʥʘ ʨʘʟʣʠʯʥʳʭ ʚʘʨʠʘʥʪʘʭ 

ʩʫʙʩʪʨʘʪʘ ʜʣʷ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʠ ʤʘʩʩʦʚʦʛʦ ʧʦʣʫʯʝʥʠʷ ʤʠʥʠʢʣʫʙʥʝʡ ʢʘʨʪʦʬʝʣʷ. ʇʦʢʘʟʘʥʦ, ʯʪʦ 

ʫʩʢʦʨʝʥʥʦʝ ʨʘʟʤʥʦʞʝʥʠʝ  ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʩʦʨʪʦʚ ʢʘʨʪʦʬʝʣʷ ʤʠʥʠʢʣʫʙʥʷʤʠ ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ 

ʢʦʵʬʬʠʮʠʝʥʪ ʨʘʟʤʥʦʞʝʥʠʷ, ʘ ʪʘʢ ʞʝ ʢʘʯʝʩʪʚʦ ʩʝʤʝʥʥʦʛʦ ʢʘʨʪʦʬʝʣʷ. 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʣʫʯʝʥʳ ʨʝʛʝʥʝʨʘʥʪʥʳʝ ʩʦʨʪʦʚ ʨʘʩʪʝʥʠʷ ɸʢʩʦʨ, ʊʘʤʘʰʘ ʠ 

ɾʘʥʘʡʩʘʥ  ʦʟʜʦʨʦʚʣʝʥʥʳʝ ʦʪ ʙʦʣʝʟʥʝʡ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʩʝʣʝʢʮʠʠ. ʇʨʦʚʝʜʝʥʳ ʦʧʳʪʳ ʧʦ ʧʦʣʫʯʝʥʠʶ 

ʤʠʥʠ ʢʣʫʙʥʝʡ ʠʟ ʧʦʣʫʯʝʥʥʳʭ ʩʦʨʪʦʚ, ʢʦʪʦʨʳʝ ʚ ʢʘʯʝʩʪʚʝ ʩʝʤʝʥʥʦʛʦ ʧʦʩʘʜʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʧʝʨʚʠʯʥʦʝ ʩʝʤʝʥʦʚʦʜʯʝʩʢʦʝ ʭʦʟʷʡʩʪʚʦ ʥʘ ʙʝʟʚʠʨʫʩʥʦʡ ʦʩʥʦʚʝ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʘʨʪʦʬʝʣʴ, ʩʫʙʩʪʨʘʪ, ʤʠʥʠʢʣʫʙʥʝʡ, ʙʠʦʪʝʭʥʦʣʦʛʠʷ, in vitro, ʨʘʩʪʝʥʠʷ-
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Annotation. Potatoes are a very important agricultural crop. Potatoes are popularly called 

"second bread". In this regard, in terms of the amount of nutrients occupying a certain amount of crops, 
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potatoes occupy one of the leading places among plants grown by humans. Currently, the only way to 

provide the population with potatoes is to obtain high-quality raw material and consider effective ways to 

produce it. 

The article presents data on the production of potato mini-tubers in protected soil conditions using 

various substrates, biotechnological methods of growing potatoes in protected soil conditions, and 

determining the viability of fast-growing regenerating plants in vitro. For this purpose, the composition of 

the substrate for the cultivation of regenerating plants has been studied, and the ratios of various 

substrates have been established. Data on the survival rate, growth and development of plants on various 

substrate variants for cultivation and mass production of potato mini-tubers are presented. It is shown that 

accelerated reproduction of domestic potato varieties by mini-tubers makes it possible to increase the 

reproduction coefficient, as well as the quality of seed potatoes. 

The object of the study was the regenerative varieties of the plant Axor, Tamasha and Zhanaisan, 

cured from diseases of domestic breeding. Experiments have been conducted to obtain mini-tubers from 

the obtained varieties, which are presented as seed planting material to the primary seed farm on a virus-

free basis. 

Keywords: potatoes, substrate, mini tubers, biotechnology, in vitro, regenerating plants. 
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1
ʂʘʟʘʭʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʘʛʨʘʨʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ.ɸʣʤʘʪʳ, ʂʘʟʘʭʩʪʘʥ 
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ʊʆʆ "ʅʘʫʯʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʮʝʥʪʨ ʟʝʨʥʦʚʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠʤ.ɸ.ʀ.ɹʘʨʘʝʚʘ", ɸʢʤʦʣʠʥʩʢʘʷ 

ʦʙʣʘʩʪʴ, ʐʦʨʪʘʥʜʠʥʩʢʠʡ ʨʘʡʦʥ, ʧʦʩʝʣʦʢ ʅʘʫʯʥʳʡ, ʂʘʟʘʭʩʪʘʥ, 
3 
ʂʘʟʘʭʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʘʣ-ɹʌʘʨʘʙʠ., ʛ.ɸʣʤʘʪʳ, ʂʘʟʘʭʩʪʘʥ 

 

ɸʥʥʦʪʘʮʠʷ: ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʨʦʚʦʡ ʪʚʝʨʜʦʡ 

ʧʰʝʥʠʮʳ, ʧʨʦʚʝʜʝʥʥʦʛʦ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʦʚ RGB ʬʝʥʦʪʠʧʠʨʦʚʘʥʠʷ ʚ ʫʩʣʦʚʠʷʭ 

ɸʢʤʦʣʠʥʩʢʦʡ ʦʙʣʘʩʪʠ ʂʘʟʘʭʩʪʘʥʘ ʚ 2021 ʠ 2022 ʛʦʜʘʭ. ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʢʣʶʯʘʣʘʩʴ ʚ 

ʚʳʷʚʣʝʥʠʠ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʦʙʨʘʟʮʦʚ ʷʨʦʚʦʡ ʪʚʝʨʜʦʡ ʧʰʝʥʠʮʳ, ʫʩʪʦʡʯʠʚʳʭ ʢ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ 

ʫʩʣʦʚʠʷʤ ʠ ʦʙʣʘʜʘʶʱʠʭ ʚʳʩʦʢʦʡ ʫʨʦʞʘʡʥʦʩʪʴʶ, ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʩʝʣʝʢʮʠʦʥʥʦʡ ʨʘʙʦʪʳ. ɺ 

ʫʩʣʦʚʠʷʭ ʠʟʤʝʥʯʠʚʦʛʦ ʢʣʠʤʘʪʘ ʠ ʜʝʬʠʮʠʪʘ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʩʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ 

ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ʠʛʨʘʶʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʘʥʘʣʠʟʝ ʩʦʩʪʦʷʥʠʷ ʨʘʩʪʝʥʠʡ ʠ 

ʦʧʪʠʤʠʟʘʮʠʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʦʭʚʘʪʳʚʘʝʪ ʙʦʣʝʝ 150 ʦʙʨʘʟʮʦʚ 

ʷʨʦʚʦʡ ʪʚʝʨʜʦʡ ʧʰʝʥʠʮʳ ʠ ʚʳʜʝʣʝʥʦ ʚʳʩʦʢʦʫʨʦʞʘʡʥʳʭ 20 ʦʙʨʘʟʮʦʚ ʦʧʠʩʘʥʥʳʭ ʚ ʜʘʥʥʦʡ ʩʪʘʪʴʝ, ʩ 

ʘʢʮʝʥʪʦʤ ʥʘ ʧʦʢʘʟʘʪʝʣʠ ʫʨʦʞʘʡʥʦʩʪʠ ʠ ʬʝʥʦʣʦʛʠʠ. ʆʩʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʚʳʷʚʣʝʥʠʶ 

ʩʦʨʪʦʚ, ʫʩʪʦʡʯʠʚʳʭ ʢ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʫʩʣʦʚʠʷʤ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʥʘʣʠʟʘ, ʣʫʯʰʠʝ ʦʙʨʘʟʮʳ, ʪʘʢʠʝ ʢʘʢ Gordeiforme_00-96-8 ʠ Gordeiforme_924, 

ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʚʳʩʦʢʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʩʪʨʝʩʩʦʚʳʤ ʫʩʣʦʚʠʷʤ, ʯʪʦ 

ʧʦʜʯʝʨʢʠʚʘʝʪ ʠʭ ʧʦʪʝʥʮʠʘʣ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʩʝʣʝʢʮʠʠ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʣʠʥʝʡʥʦʡ ʨʝʛʨʝʩʩʠʠ ʠ 

ʢʦʨʨʝʣʷʮʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ ʧʦʟʚʦʣʷʝʪ ʫʩʪʘʥʦʚʠʪʴ ʟʥʘʯʠʤʦʝ ʚʣʠʷʥʠʝ ʧʣʦʱʘʜʠ ʧʦʜ ʢʨʠʚʦʡ ʟʝʣʝʥʦʡ 

ʧʣʦʱʘʜʠ ʠ ʠʥʜʝʢʩʘ ʫʚʷʜʘʥʠʷ ʥʘ ʫʨʦʞʘʡ. ɼʠʩʧʝʨʩʠʦʥʥʳʡ ʘʥʘʣʠʟ ʧʦʜʪʚʝʨʞʜʘʝʪ ʥʘʣʠʯʠʝ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʭ ʚʟʘʠʤʦʩʚʷʟʝʡ ʤʝʞʜʫ ʮʠʬʨʦʚʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʠ ʫʨʦʞʘʡ. ʇʦʣʫʯʝʥʥʳʝ 

ʜʘʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʟʥʘʯʠʤʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʤʝʪʦʜʦʚ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ʜʣʷ 

ʫʣʫʯʰʝʥʠʷ ʩʝʣʝʢʮʠʦʥʥʳʭ ʧʨʦʛʨʘʤʤ ʠ ʧʦʚʳʰʝʥʠʷ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʂʘʟʘʭʩʪʘʥʝ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ɺʳʩʦʢʦʵʬʬʝʢʪʠʚʥʦʝ ʬʝʥʦʪʠʧʠʨʦʚʘʥʠʝ, RGB, ʫʨʦʞʘʡ, ʂɸʉʀɹ, ʠʥʜʝʢʩ 

ʫʚʷʜʘʥʠʷ ʟʝʨʥʦʚʳʭ.  

 

ɺʚʝʜʝʥʠʝ. ʉʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ʧʨʝʜʦʩʪʘʚʣʷʶʪ 

ʫʥʠʢʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʘʥʘʣʠʟʘ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʜʘʥʥʳʭ, 

ʠʩʧʦʣʴʟʫʷ ʠʥʬʦʨʤʘʮʠʶ ʠʟ ʩʧʝʢʪʨʦʚ ʮʚʝʪʦʚ [1]. ʉʧʝʢʪʨʘʣʴʥʳʝ ʜʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʩ 

ʧʦʤʦʱʴʶ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʧʨʠʙʦʨʦʚ, ʧʦʟʚʦʣʷʶʪ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤ ʘʥʘʣʠʟʠʨʦʚʘʪʴ 

ʩʦʩʪʦʷʥʠʝ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʧʦʯʚʳ ʠ ʜʨʫʛʠʭ ʦʙʲʝʢʪʦʚ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʥʘ ʨʘʟʣʠʯʥʳʭ 

ʫʨʦʚʥʷʭ [2]. ʕʪʦʪ ʧʦʜʭʦʜ ʩʧʦʩʦʙʩʪʚʫʝʪ ʦʧʪʠʤʠʟʘʮʠʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, 

ʧʦʚʳʰʝʥʠʶ ʫʨʦʞʘʡʥʦʩʪʠ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʝʩʫʨʩʦʚ, ʘ ʪʘʢʞʝ ʫʛʣʫʙʣʝʥʥʦʤʫ ʧʦʥʠʤʘʥʠʶ 

ʚʟʘʠʤʦʩʚʷʟʝʡ ʤʝʞʜʫ ʨʘʩʪʝʥʠʷʤʠ ʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʦʡ. 

ʊʝʭʥʦʣʦʛʠʠ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ ʠʩʧʦʣʴʟʫʶʪ 

ʧʨʠʙʦʨʳ ʠ ʩʝʥʩʦʨʳ ʜʣʷ ʨʝʛʠʩʪʨʘʮʠʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʦʪ ɿʝʤʣʠ ʠ ʨʘʩʪʝʥʠʡ 

[3]. ʂ ʦʩʥʦʚʥʳʤ ʤʝʪʦʜʘʤ ʦʪʥʦʩʷʪʩʷ ʤʫʣʴʪʠʩʧʝʢʪʨʘʣʴʥʦʝ (NDVI) [4-9], ʛʠʧʝʨʩʧʝʢʪʨʘʣʴʥʦʝ, 

https://doi.org/10.52081/bkaku.2024.v71.i4.192
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ʪʝʧʣʦʚʦʝ ʠ RGB ʟʦʥʜʠʨʦʚʘʥʠʝ. ʍʦʪʷ RGB ʤʝʥʝʝ ʜʝʪʘʣʠʟʠʨʦʚʘʥʦ, ʦʥʦ ʧʦʣʝʟʥʦ ʜʣʷ ʦʙʱʝʡ 

ʦʮʝʥʢʠ ʩʦʩʪʦʷʥʠʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʠ ʚʳʷʚʣʝʥʠʷ ʧʨʦʙʣʝʤ, ʪʘʢʠʭ ʢʘʢ ʩʪʨʝʩʩ ʠʣʠ 

ʟʘʙʦʣʝʚʘʥʠʷ. RGB ʟʦʥʜʠʨʦʚʘʥʠʝ ʧʦʟʚʦʣʷʝʪ ʦʪʩʣʝʞʠʚʘʪʴ ʨʦʩʪ ʨʘʩʪʝʥʠʡ ʠ ʦʧʨʝʜʝʣʷʪʴ 

ʠʥʜʝʢʩ ʫʚʷʜʘʥʠʷ (CSI) [10 - 16] ʩ ʧʦʤʦʱʴʶ ʜʦʩʪʫʧʥʳʭ ʩʨʝʜʩʪʚ, ʪʘʢʠʭ ʢʘʢ ʬʦʪʦʘʧʧʘʨʘʪʳ ʠ 

ʜʨʦʥʳ. ʕʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʰʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʝʣʝʢʮʠʦʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʦʟʚʦʣʷʷ 

ʙʳʩʪʨʦ ʦʮʝʥʠʚʘʪʴ ʩʦʩʪʦʷʥʠʝ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʠ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʩʦʨʪʘʤʠ, ʯʪʦ ʦʩʦʙʝʥʥʦ 

ʚʘʞʥʦ ʜʣʷ ʪʚʝʨʜʳʭ ʩʦʨʪʦʚ ʧʰʝʥʠʮʳ ʚ ʂʘʟʘʭʩʪʘʥʝ. ʕʪʠ ʩʦʨʪʘ, ʩ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ 

ʙʝʣʢʘ ʠ ʢʣʝʡʢʦʚʠʥʳ, ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʳ ʜʣʷ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ 

ʧʦʚʳʰʝʥʠʷ ʵʢʩʧʦʨʪʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʩʪʨʘʥʳ. ʉʦʯʝʪʘʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʦʚ 

ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ʩ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʧʦʜʭʦʜʘʤʠ ʢ ʩʝʣʝʢʮʠʠ ʦʪʢʨʳʚʘʝʪ ʥʦʚʳʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ [17-19]. 

ʊʚʝʨʜʘʷ ʧʰʝʥʠʮʘ, ʠʟʚʝʩʪʥʘʷ ʚ ʥʘʫʢʝ ʢʘʢ Triticum turgidum subsp. durum, ʠʤʝʝʪ 

ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʢʘʢ ʚ ʂʘʟʘʭʩʪʘʥʝ, ʪʘʢ ʠ ʚ ʤʠʨʝ. ɿʘʥʠʤʘʷ 10-ʝ ʤʝʩʪʦ ʩʨʝʜʠ ʚʘʞʥʝʡʰʠʭ 

ʢʫʣʴʪʫʨ ʚ ʤʠʨʝ [20, 21]. ɺ ʂʘʟʘʭʩʪʘʥʝ ʪʚʝʨʜʘʷ ʧʰʝʥʠʮʘ ʷʚʣʷʝʪʩʷ ʢʨʘʝʫʛʦʣʴʥʳʤ ʢʘʤʥʝʤ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʦʪʨʘʩʣʠ. ʉʪʨʘʥʘ ʝʞʝʛʦʜʥʦ ʧʨʦʠʟʚʦʜʠʪ ʦʢʦʣʦ 15 ʤʠʣʣʠʦʥʦʚ ʪʦʥʥ 

ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʛʦ ʟʝʨʥʘ, ʧʦʜʯʝʨʢʠʚʘʷ ʝʝ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʦʙʝʩʧʝʯʝʥʠʠ 

ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʦʩʪʘ [22]. ʇʨʦʛʨʘʤʤʳ ʩʝʣʝʢʮʠʠ ʚ 

ʂʘʟʘʭʩʪʘʥʝ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʧʦʚʳʰʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʪʚʝʨʜʦʡ 

ʧʰʝʥʠʮʳ ʧʫʪʝʤ ʚʥʝʜʨʝʥʠʷ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʛʝʥʦʪʠʧʦʚ ʠ ʧʨʠʤʝʥʝʥʠʷ ʤʝʪʦʜʦʚ ʩʝʣʝʢʮʠʠ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʘʨʢʝʨʦʚ [23]. ʇʨʦʛʨʘʤʤʘ ʂɸʉʀɹ ʙʳʣʘ ʩʦʟʜʘʥʘ ʚ 2000 ʛʦʜʫ ʠ ʦʙʲʝʜʠʥʷʝʪ 

18 ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʠ ʩʝʣʝʢʮʠʦʥʥʳʭ ʧʨʦʛʨʘʤʤ ʧʦ ʷʨʦʚʦʡ ʤʷʛʢʦʡ ʧʰʝʥʠʮʝ ʠ 10 

ʧʨʦʛʨʘʤʤ ʧʦ ʷʨʦʚʦʡ ʪʚʝʨʜʦʡ ʧʰʝʥʠʮʝ. ɺ 2018 ʛʦʜʫ ʙʳʣ ʩʬʦʨʤʠʨʦʚʘʥ ʦʩʥʦʚʥʦʡ ʥʘʙʦʨ 

ʂɸʉʀɹ ʜʣʷ ʪʚʝʨʜʦʡ ʧʰʝʥʠʮʳ, ʢʦʪʦʨʳʡ ʚʢʣʶʯʘʝʪ ʨʘʟʥʦʦʙʨʘʟʠʝ ʩʦʚʨʝʤʝʥʥʳʭ 

ʩʝʣʝʢʮʠʦʥʥʳʭ ʣʠʥʠʡ ʠ ʩʦʨʪʦʚ, ʥʘʢʦʧʣʝʥʥʳʭ ʟʘ ʛʦʜʳ ʨʘʙʦʪʳ ʧʠʪʦʤʥʠʢʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʤʥʦʛʦʣʝʪʥʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʧʠʪʦʤʥʠʢʝ ʩʦʙʨʘʥʦ ʦʙʰʠʨʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʜʘʥʥʳʭ, 

ʦʮʝʥʝʥʥʳʭ ʙʦʣʝʝ ʯʝʤ ʜʣʷ 200 ʦʙʨʘʟʮʦʚ ʪʚʝʨʜʦʡ ʧʰʝʥʠʮʳ ʠʟ ʂʘʟʘʭʩʪʘʥʘ ʠ ʈʦʩʩʠʠ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʧʦʣʝʚʦʤ ʦʧʳʪʥʦʤ ʫʯʘʩʪʢʝ 

ʅʘʫʯʥʦ ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʎʝʥʪʨʘ ɿʝʨʥʦʚʦʛʦ ʍʦʟʷʡʩʪʚʘ ʠʤʝʥʠ ɸ.ʀ. ɹʘʨʘʝʚʘ ʚ 2021-2022 

ʛʦʜʳ. ʇʦʯʚʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʘʨʙʦʥʘʪʥʳʤʠ ʶʞʥʳʤʠ ʯʝʨʥʦʟʝʤʘʤʠ ʩ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ 

ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ (3.5%), ʢʦʪʦʨʦʝ ʫʤʝʥʴʰʘʝʪʩʷ ʩ ʛʣʫʙʠʥʦʡ [24-26]. ʅʘ ʨʠʩʫʥʢʝ 1ʘ 

ʥʘʙʣʶʜʘʝʪʩʷ ʨʝʟʢʦʝ ʦʪʢʣʦʥʝʥʠʝ ʚ ʢʦʣʠʯʝʩʪʚʝ ʚʳʧʘʚʰʠʭ ʦʩʘʜʢʦʚ ʚ 2021 ʠ 2022 ʛʦʜʘʭ ʦʪ 

ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʭ ʥʘʙʣʶʜʝʥʠʡ.  
 

  
ʘ ʙ 

 

ʈʠʩʫʥʦʢ 1 ï ʆʩʘʜʢʠ (ʤʤ) ʠ ʪʝʤʧʝʨʘʪʫʨʘ ( ʉ) ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʟʘ 2021-2022 ʛʛ. 
 

ʊʘʢʞʝ ʥʘʙʣʶʜʘʝʪʩʷ ʨʝʟʢʦʝ ʦʪʢʣʦʥʝʥʠʝ ʚ ʪʝʤʧʝʨʘʪʫʨʥʦʤ ʨʝʞʠʤʝ ʦʪ ʩʨʝʜʥʝ 

ʤʥʦʛʦʣʝʪʥʠʭ ʥʘʙʣʶʜʝʥʠʡ. ɺ ʩʨʝʜʥʝʤ ʟʘ ʧʝʨʠʦʜ ʄʘʡ ï ʉʝʥʪʷʙʨʴ ʟʘʤʝʪʥʦ ʧʦʚʳʰʝʥʠʝ 

ʪʝʤʧʝʨʘʪʫʨʳ ʥʘ 1 -1,5 ʉ. (ʨʠʫʥʦʢ 1ʙ) 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʣʠʩʴ ʙʦʣʝʝ 150 ʦʙʨʘʟʮʦʚ ʷʨʦʚʦʡ ʪʚʝʨʜʦʡ ʧʰʝʥʠʮʳ ʠʟ 

ʧʠʪʦʤʥʠʢʘ ʂɸʉʀɹ, ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʝ ʨʘʟʣʠʯʥʳʤʠ ʩʝʣʝʢʮʠʦʥʥʳʤʠ ʩʪʘʥʮʠʷʤʠ. ʀʟ 150 
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ʦʙʨʘʟʮʦʚ ʚ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʣʠʰʴ 20 ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ ʦʙʨʘʟʮʦʚ 

ʚʳʜʝʣʝʥʥʳʭ ʧʦ ʫʨʦʞʘʡʥʦʩʪʠ, ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ ʮʠʬʨʦʚʳʤ ʧʦʢʘʟʘʪʝʣʷʤ. ɺ ʢʘʯʝʩʪʚʝ 

ʩʦʨʪʦʚ ʩʪʘʥʜʘʨʪʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʩʦʨʪʘ ʅʘʫʨʳʟ 6, ɸʣʪʳʥ ʜʘʣʘ ʠ ɾʝʤʯʫʞʠʥʘ ʉʠʙʠʨʠ, 

ʢʦʪʦʨʳʝ ʨʘʩʧʦʣʘʛʘʣʠʩʴ ʚ ʢʦʣʣʝʢʮʠʠ ʯʝʨʝʟ ʢʘʞʜʳʝ 20 ʦʙʨʘʟʮʦʚ.  

ʀʩʧʳʪʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʨʘʥʜʦʤʠʟʠʨʦʚʘʥʥʳʭ ʧʦʣʥʳʭ ʙʣʦʢʘʭ ʥʘ ʜʝʣʷʥʢʘʭ ʚ 

ʪʨʝʭʢʨʘʪ-ʥʦʡ ʧʦʚʪʦʨʥʦʩʪʠ, ʚ 2021-2022 ʛʦʜʳ. ʇʦʩʝʚ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʧʦ ʯʠʩʪʦʤʫ ʧʘʨʫ ʚ 

ʦʧʪʠʤʘʣʴʥʳʝ ʩʨʦʢʠ ʩ 20 ʧʦ 25 ʤʘʷ, ʧʨʠ ʥʦʨʤʝ ʚʳʩʝʚʘ ʩʝʤʷʥ 4 ï4,5 ʤʣʥ. ʩʝʤʷʥ ʥʘ ʤĮ. ʇʦʩʝʚ 

ʧʨʦʚʦʜʠʣʩʷ ʩʝʷʣʢʦʡ ʉʉʌʂ ʩ ʨʘʟʤʝʨʦʤ ʜʝʣʷʥʦʢ 1 ʤĮ ʚ 2021 ʛʦʜʫ ï 3 ʤĮ ʚ 2022 ʛʦʜʫ, ʫʙʦʨʢʘ 

ð ʩʝʣʝʢ-ʮʠʦʥʥʳʤ ʢʦʤʙʘʡʥʦʤ Wintersteiger ʚ ʬʘʟʫ ʧʦʣʥʦʡ ʩʧʝʣʦʩʪʠ (ʢʦʥʝʮ ʘʚʛʫʩʪʘ ð 

ʥʘʯʘʣʦ ʩʝʥʪʷ-ʙʨʷ). ʌʝʥʦʣʦʛʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ ʦʩʫʱʝʩʪʚʣʷʣʠʩʴ ʚ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ ʧʦ 

ʤʝʪʦʜʠʢʝ [27] ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʰʢʘʣʳ Zadoks [28]. ʋʯʝʪ ʫʨʦʞʘʷ ʧʨʦʚʦʜʠʣʩʷ ʧʦ 

ʜʝʣʷʥʦʯʥʦʤʫ ʧʨʠʥʮʠʧʫ.  

ɼʠʩʪʘʥʮʠʦʥʥʦʝ ʟʦʥʜʠʨʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʧʨʠ ʝʩʪʝʩʪʚʝʥʥʦʤ ʦʩʚʝʱʝʥʠʠ ʚ 

ʩʦʣʥʝʯʥʳʝ ʜʥʠ ʤʝʞʜʫ 11:00 ʠ 14:00. ʌʦʪʦʛʨʘʬʠʠ ʙʳʣʠ ʩʜʝʣʘʥʳ ʮʠʬʨʦʚʳʤ ʟʝʨʢʘʣʴʥʳʤ 

ʬʦʪʦʘʧʧʘʨʘʪʦʤ CANON EOS 2000D (24,1 ʄʇ, ʩʝʥʩʦʨ 22,3 x 14,9 ʤʤ) ʚ ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ 

ʨʝʞʠʤʝ, ʩ ʨʘʟʨʝʰʝʥʠʝʤ 4624 Ĭ 2080 ʧʠʢʩʝʣʝʡ ʚ ʬʦʨʤʘʪʝ JPG ʠ ʮʚʝʪʦʚʦʤ ʩʪʘʥʜʘʨʪʝ sRGB. 

ʀʟʤʝʨʝʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʩ ʬʘʟʳ ʪʨʫʙʢʦʚʘʥʠʷ ʢʘʞʜʳʝ 10 ʜʥʝʡ ʜʦ ʧʦʣʥʦʛʦ ʩʦʟʨʝʚʘʥʠʷ ʚ 

ʪʨʝʭʢʨʘʪʥʦʡ ʧʦʚʪʦʨʥʦʩʪʠ. ɼʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʠʩʢʘʞʝʥʠʡ ʠʟʦʙʨʘʞʝʥʠʡ ʠ ʧʨʠʩʫʪʩʪʚʠʷ 

ʧʦʩʪʦʨʦʥʥʠʭ ʦʙʲʝʢʪʦʚ ʧʨʦʚʦʜʠʣʘʩʴ ʧʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʦʮʝʥʢʘ, ʘ ʪʘʢʞʝ ʨʫʯʥʘʷ ʧʨʦʧʦʣʢʘ 

ʩʦʨʥʷʢʦʚ ʚʦʢʨʫʛ ʠ ʚʥʫʪʨʠ ʜʝʣʷʥʦʢ. ʂʘʤʝʨʘ ʨʘʩʧʦʣʘʛʘʣʘʩʴ ʚʝʨʪʠʢʘʣʴʥʦ ʥʘ ʫʨʦʚʥʝ 1 ʤ, ʩ 

ʬʦʢʫʩʠʨʦʚʢʦʡ ʥʘ ʮʝʥʪʨʝ ʜʝʣʷʥʢʠ. (ʨʠʩʫʥʦʢ 2) 

 

    
 

ʈʠʩʫʥʦʢ 2 ï ʀʟʦʙʨʘʞʝʥʠʷ ʨʘʟʥʳʭ ʛʝʥʦʪʠʧʦʚ ʚ ʨʘʟʣʠʯʥʳʝ ʬʘʟʳ ʨʦʩʪʘ 
 

 

ʆʙʨʘʙʦʪʢʘ ʘʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʠʟʦʙʨʘʞʝʥʠʡ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʩ ʧʦʤʦʱʴʶ 

ʚʩʪʨʘʠʚʘʝʤʦʛʦ ʧʣʘʛʠʥʘ CIMMYT _Maize_Scanner (ʨʠʩʫʥʦʢ 3ʙ) [29] ʦʩʥʦʚʘʥʥʳʡ ʥʘ 

ʧʣʘʪʬʦʨʤʝ Fiji ʩ ʦʪʢʨʳʪʳʤ ʠʩʭʦʜʥʳʤ ʢʦʜʦʤ ImageJ ʜʣʷ ʘʥʘʣʠʟʘ ʙʠʦʣʦʛʠʯʝʩʢʠʭ 

ʠʟʦʙʨʘʞʝʥʠʡ (ʨʠʩʫʥʦʢ 3ʙ) [30].  
 

 
 

ʘ ʙ 

ʈʠʩʫʥʦʢ 3 ï ʇʣʘʪʬʦʨʤʘ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʮʠʬʨʦʚʳʭ ʠʟʦʙʨʘʞʝʥʠʡ IMMYT _Maize_Scanner  

 

ʆʙʨʘʙʦʪʢʘ ʮʠʬʨʦʚʳʭ ʠʟʦʙʨʘʞʝʥʠʡ ʩ ʧʦʣʫʯʝʥʠʝʤ ʮʠʬʨʦʚʳʭ ʠʥʜʝʢʩʦʚ ʟʝʣʝʥʦʡ 

ʦʙʣʘʩʪʠ (Green Area ï (GA)), çʙʦʣʝʝ ʟʝʣʝʥʦʡ ʦʙʣʘʩʪʠè (Greener green area (GGA)) ʠ 

ʢʦʦʨʜʠʥʘʪ a*, b*, ʠ u*, v*ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦ ʩʭʝʤʝ ʥʘ ʨʠʩʫʥʢʝ 3ʘ. 

ɼʣʷ ʚʳʯʠʩʣʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ GA ʠ GGA ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʢʘʣʴʢʫʣʷʪʦʨ Pix4D 

GSD_Calculator [31], ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʥʘ ʧʣʘʪʬʦʨʤʝ MS Office Excel. ɿʘʪʝʤ ʠʟʦʙʨʘʞʝʥʠʷ 
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ʘʥʘʣʠʟʠʨʦʚʘʣʠʩʴ ʩ ʧʦʤʦʱʴʶ ʦʪʢʨʳʪʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ Breedpix 0.2 [32], 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʛʦ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʮʠʬʨʦʚʳʭ ʠʟʦʙʨʘʞʝʥʠʡ. ʕʪʦ ʇʆ ʧʦʟʚʦʣʷʝʪ ʨʘʩʩʯʠʪʳʚʘʪʴ 

ʨʘʟʣʠʯʥʳʝ ʠʥʜʝʢʩʳ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ RGB, ʦʩʥʦʚʳʚʘʷʩʴ ʥʘ ʫʥʠʢʘʣʴʥʳʭ ʮʚʝʪʦʚʳʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ ʠʟʦʙʨʘʞʝʥʠʡ RGB. 

ʌʦʨʤʫʣʘ ʧʣʦʱʘʜʠ ʧʦʜ ʢʨʠʚʳʤ ʧʨʦʛʨʝʩʩʦʤ ʟʘʙʦʣʝʚʘʥʠʷ (AUDPC) ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ 

ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ ʧʣʦʱʘʜʠ ʥʘ ʩʪʘʜʠʷʭ ʨʦʩʪʘ ʠ ʩʪʘʨʝʥʠʷ ʜʣʷ ʢʘʞʜʦʛʦ ʛʝʥʦʪʠʧʘ ʧʦ ʟʝʣʝʥʦʡ 

ʧʣʦʱʘʜʠ ʚ ʤĮ ʥʘ RGB-ʠʟʦʙʨʘʞʝʥʠʷʭ ʚ Excel. ʌʦʨʤʫʣʘ ʚʳʛʣʷʜʝʣʘ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

×_(n=1 )^(n=n)Ʋ(ɼʥʠ ʤʝʞʜʫ ʜʚʫʤʷ ʠʟʤʝʨʝʥʠʷʤʠ)*((ʇʝʨʚʦʝ ʠʟʤʝʨʝʥʠʝ + ɺʪʦʨʦʝ 

ʠʟʤʝʨʝʥʠʝ + é + ʇʷʪʦʝ ʠʟʤʝʨʝʥʠʝ)/2)[33]. ɺʩʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʘʥʘʣʠʟʳ ʧʨʦʚʦʜʠʣʠʩʴ ʩ 

ʧʦʤʦʱʴʶ ʨʘʟʣʠʯʥʳʭ ʙʠʙʣʠʦʪʝʢ (stats, ggplot2, factoextra) ʧʨʦʛʨʘʤʤʳ R ʩ ʦʪʢʨʳʪʳʤ ʠʩʭʦʜ-

ʥʳʤ ʢʦʜʦʤ [34-36]. ɼʣʷ ʦʮʝʥʢʠ ʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ ʧʝʨʝʤʝʥʥʳʤʠ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ 

ʣʠʥʝʡʥʘʷ ʨʝʛʨʝʩʩʠʷ, ʢʦʨʨʝʣʷʮʠʦʥʥʳʡ ʘʥʘʣʠʟ ʠ ʧʦʩʪʨʦʝʥʠʝ ʛʨʘʬʠʢʘ Bi-plot. ɼʣʷ ʚʳʷʚʣʝʥʠʷ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʭ ʨʘʟʣʠʯʠʡ ʙʳʣ ʧʨʦʚʝʜʝʥ ʜʠʩʧʝʨʩʠʦʥʥʳʡ ʘʥʘʣʠʟ (ANOVA). 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɺ ʧʨʦʚʝʜʝʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʘʥʘʣʠʟʠʨʦʚʘʣʠʩʴ ʧʦʢʘ-

ʟʘʪʝʣʠ ʫʨʦʞʘʡʥʦʩʪʠ ʨʘʟʣʠʯʥʳʭ ʩʦʨʪʦʚ ʧʰʝʥʠʮʳ ʟʘ 2021 ʠ 2022 ʛʦʜʳ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ 

ʧʦʤʦʛʘʶʪ ʦʮʝʥʠʪʴ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʠ ʘʜʘʧʪʠʚʥʦʩʪʴ ʩʦʨʪʦʚ ʚ ʫʩʣʦʚʠʷʭ ʂʘʟʘʭʩʪʘʥʘ, ʯʪʦ 

ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʦ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ɺ ʪʘʙʣʠʮʝ 1 

ʚʳʜʝʣʝʥʳ ʣʫʯʰʠʝ ʧʦ ʫʨʦʞʘʡʥʦʩʪʠ ʠ ʤʘʩʩʝ ʪʳʩʷʯʠ ʟʝʨʝʥ (ʄʊɿ) 20 ʦʙʨʘʟʮʦʚ ʪʚʝʨʜʦʡ 

ʧʰʝʥʠʮʳ. 

 
ʊʘʙʣʠʮʘ 1 ï ʇʘʨʘʤʝʪʨʳ ʫʨʦʞʘʡʥʦʩʪʠ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʦʙʨʘʟʮʦʚ ʪʚʝʨʜʦʡ ʧʰʝʥʠʮʳ 

 

ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʦʙʨʘʟʮʘ 

ɻʦʜ 2021 2022 ʉʨʝʜʥʝʝ 

ʀʥʩʪʠʪʫʪ ɺʈ 
ʋʨʦ-

ʞʘʡ, 

ʛ/ʤ
2
 
ʄʊɿ ɺʈ 

ʋʨʦ-

ʞʘʡ, 

ʛ/ʤ
2
 
ʄʊɿ ɺʈ 

ʋʨʦ

ʞʘʡ, 

ʛ/ʤ
2
 

ʄʊ

ɿ 

1 2 3 4 5 6 7 8 9 10 11 

Nauryz_6 (LC-1) KazRIAPG 60 260 37.0 74 139 44.2 67 200 40.6 

Altyn_Dala (LC-2) 
Karabalyksk

aya ARS 
71 227 49.3 78 154 47.3 75 190 48.3 

Zhemchuzhina_Sibiri 

(LC-3) 
SibRIA 60 262 39.0 80 146 47.1 70 204 43.1 

Gordeiforme_00-96-8 SibRIA 69 381 34.4 80 191 47.0 74 286 40.7 

Gordeiforme_924 
Altayskiy 

RIA 
78 370 49.2 84 165 48.9 81 268 49.1 

Gordeiforme_910 
Altayskiy 

RIA 
77 298 47.8 72 195 48.9 74 246 48.4 

Gordeiforme_95-139-

4 
SibRIA 78 344 53.3 76 140 47.9 77 242 50.6 

Gordeiforme_242-93 
Karabalyksk

aya ARS 
81 328 52.1 74 155 40.0 77 241 46.1 

Leucurum_1469d-21 Samara RIA 77 337 53.5 79 144 48.8 78 240 51.1 

Kargala_238 
Aktubinskay

a ARS 
74 265 43.2 81 212 48.2 77 239 45.7 

Seymur KazRIAPG 73 289 37.4 70 181 38.5 71 235 37.9 

Gordeiforme_1790 
Karabalyksk

aya ARS 
79 311 40.4 81 140 45.6 80 225 43.0 

Kostanayskaya_15 
Karabalyksk

aya ARS 
77 288 41.2 84 156 47.5 81 222 44.4 

Yantarnaya_60 
Aktubinskay

a ARS 
75 277 51.8 87 157 45.3 81 217 48.5 
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1 2 3 4 5 6 7 8 9 10 11 

Kargala_1540 
Aktubinskay

a ARS 
66 296 48.7 81 136 47.6 73 216 48.1 

Gordeiforme_895 
Altayskiy 

RIA 
83 259 44.4 85 167 49.7 84 213 47.1 

Kargala_1538 
Aktubinskay

a ARS 
71 300 51.5 73 125 41.0 72 213 46.3 

Leucurum_1594d-3 Samara RIA 83 309 44.3 79 114 48.8 81 211 46.5 

Line_250-06-14 
KazSPC GF 

n. Barayeva 
69 285 42.8 73 130 46.6 71 208 44.7 

Omskiy_Rubin SibRIA 68 242 31.5 83 170 45.0 75 206 38.3 

Gordeiforme_113/01 
Karabalyksk

aya ARS 
86 274 45.5 90 138 44.3 88 206 44.9 

Line_69-08-2 
KazSPC GF 

n. Barayeva 
71 250 45.2 75 157 46.1 73 204 45.6 

Gordeiforme_94-24-

12 
SibRIA 78 297 40.9 70 107 39.9 74 202 40.4 

 

ʊʘʢ ʦʙʨʘʟʝʮ Gordeiforme_00-96-8 ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʚʳʜʘʶʱʠʝʩʷ ʨʝʟʫʣʴʪʘʪʳ: ʫʨʦʞʘʡ 

381 ʛ/ʤĮ ʚ 2021 ʛʦʜʫ ʠ 286 ʛ/ʤĮ ʚ 2022 ʛʦʜʫ, ʯʪʦ ʜʝʣʘʝʪ ʝʛʦ ʦʜʥʠʤ ʠʟ ʣʠʜʝʨʦʚ ʧʦ ʧʨʦʜʫʢ-

ʪʠʚʥʦʩʪʠ. ʊʘʢʞʝ ʦʪʤʝʯʘʝʪʩʷ ʚʳʩʦʢʘʷ ʄʊɿ, ʯʪʦ ʛʦʚʦʨʠʪ ʦ ʝʛʦ ʧʦʪʝʥʮʠʘʣʝ ʚ ʩʝʣʝʢʮʠʠ. 

ʆʙʨʘʟʝʮ Gordeiforme_924 ʩ ʫʨʦʞʘʡ 370 ʛ/ʤĮ ʚ 2021 ʛʦʜʫ ʠ 268 ʛ/ʤĮ ʚ 2022 ʛʦʜʫ, ʪʘʢʞʝ 

ʧʦʢʘʟʳʚʘʝʪ ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ. ʆʙʨʘʟʝʮ Leucurum_1469d-21 ʢʦʪʦʨʳʡ ʧʦʢʘʟʘʣ ʫʨʦʞʘʡ 337 

ʛ/ʤĮ ʚ 2021 ʛʦʜʫ ʠ 240 ʛ/ʤĮ ʚ 2022 ʛʦʜʫ. ɽʛʦ ʚʳʩʦʢʘʷ ʄʊɿ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʥʝʙʣʘʛʦʧʨʠʷʪ-

ʥʳʤ ʫʩʣʦʚʠʷʤ ʜʝʣʘʶʪ ʝʛʦ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʢʘʥʜʠʜʘʪʦʤ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ɺ 2021 ʛʦʜʫ ʙʦʣʴʰʠʥʩʪʚʦ ʦʙʨʘʟʮʦʚ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʦ ʚʳʩʦʢʠʝ ʫʨʦʚʥʠ ʫʨʦʞʘʷ, 

ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʙʣʘʛʦʧʨʠʷʪʥʳʤʠ ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ ʠ ʘʛʨʦʥʦʤʠʯʝʩʢʠʤʠ ʧʨʘʢʪʠʢʘ-

ʤʠ. ʆʜʥʘʢʦ ʚ 2022 ʛʦʜʫ ʥʘʙʣʶʜʘʝʪʩʷ ʦʙʱʝʝ ʩʥʠʞʝʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ 

ʚʣʠʷʥʠʝ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʬʘʢʪʦʨʘ ï ʟʘʩʫʭʠ. ɺʳʩʦʪʘ ʨʘʩʪʝʥʠʡ (ɺʈ) ʚ ʩʨʝʜʥʝʤ ʚʘʨʴʠʨʦʚʘ-

ʣʘʩʴ ʦʪ 67 ï 88 ʩʤ. 

ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʥʳʭ ʬʝʥʦʣʦʛʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ ʟʘ 2021-2022 ʛʦʜʳ ʧʨʝʜʩʪʘʚ-

ʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 2. ʊʘʢ ʦʙʨʘʟʝʮ Kargala_1538 ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʢʦʨʦʪʢʫʶ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ 

ʧʝʨʠʦʜʘ ʦʪ ʚʩʭʦʜʦʚ ʜʦ ʢʦʣʦʰʝʥʠʷ (ɼʂ) ʩ ʧʦʢʘʟʘʪʝʣʝʤ 38 ʜʥʝʡ ʚ 2021 ʛʦʜʫ ʠ 36 ʜʥʝʡ ʚ 2022 

ʛʦʜʫ. Leucurum_1469d-21 ʪʘʢʞʝ ʧʦʢʘʟʳʚʘʝʪ ʢʦʨʦʪʢʫʶ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʧʝʨʠʦʜʘ ʦʪ 

ʚʩʭʦʜʦʚ ʜʦ ʢʦʣʦʰʝʥʠʷ, 39 ʜʥʝʡ ʚ ʦʙʦʠʭ ʛʦʜʘʭ. ʇʨʠ ʩʦʨʪʝ ʩʪʘʥʜʘʨʪʝ Nauryz_6 (LC-1) 

ʢʦʪʦʨʳʡ ʠʤʝʝʪ ʧʦʢʘʟʘʪʝʣʠ 39 ʠ 45 ʜʥʝʡ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʯʪʦ ʪʘʢʞʝ ʫʢʘʟʳʚʘʝʪ ʥʘ ʠʭ 

ʧʦʪʝʥʮʠʘʣʴʥʫʶ ʨʘʥʥʝʩʧʝʣʦʩʪʴ. Line_250-06-14 ʧʦʢʘʟʳʚʘʝʪ ʥʘʠʙʦʣʴʰʫʶ ʧʨʦʜʦʣʞʠʪʝʣʴ-

ʥʦʩʪʴ ʧʝʨʠʦʜʘ ʦʪ ʚʩʭʦʜʦʚ ʜʦ ʢʦʣʦʰʝʥʠʷ ʚ 2021 ʛʦʜʫ ð 50 ʜʥʝʡ, ʠ 50 ʜʥʝʡ ʚ 2022 ʛʦʜʫ.  

ɼʦʣʛʠʡ ʧʝʨʠʦʜ ʩʦʟʨʝʚʘʥʠʷ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʟʥʘʢʦʤ ʤʝʜʣʝʥʥʦʛʦ ʨʦʩʪʘ, ʯʪʦ ʤʦʞʝʪ 

ʥʝʛʘʪʠʚʥʦ ʩʢʘʟʘʪʴʩʷ ʥʘ ʦʙʱʝʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ. Kargala_238 ʠ Gordeiforme_910 ʪʘʢʞʝ 

ʠʤʝʶʪ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʣʠʪʝʣʴʥʳʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʦʪ ʚʩʭʦʜʦʚ ʜʦ ʢʦʣʦʰʝʥʠʷ ð 49 ʠ 43 

ʜʥʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚ 2021 ʛʦʜʫ. ɼʘʥʥʳʝ ʩʦʨʪʘ ʤʦʛʫʪ ʙʳʪʴ ʙʦʣʝʝ ʯʫʚʩʪʚʠʪʝʣʴʥʳʤʠ ʢ 

ʠʟʤʝʥʝʥʠʶ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ. 

ɺ ʮʝʣʦʤ, ʚ 2022 ʛʦʜʫ ʥʘʙʣʶʜʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʢ ʫʚʝʣʠʯʝʥʠʶ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ 

ʧʝʨʠʦʜʘ ʦʪ ʚʩʭʦʜʦʚ ʜʦ ʢʦʣʦʰʝʥʠʷ ʠ ʩʦʟʨʝʚʘʥʠʷ ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʩʦʨʪʦʚ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ 

ʚʣʠʷʥʠʝ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ. ʅʘʧʨʠʤʝʨ, ʩʦʨʪ ʩʪʘʥʜʘʨʪ Altyn_Dala 

(LC-2) ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʫʚʝʣʠʯʝʥʠʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʧʝʨʠʦʜʘ ʦʪ ʚʩʭʦʜʦʚ ʜʦ ʩʦʟʨʝʚʘʥʠʷ 

(ɼʉ) ʩ 82 ʜʦ 94 ʜʥʝʡ, ʯʪʦ ʤʦʞʝʪ ʦʪʨʘʟʠʪʴ ʟʘʤʝʜʣʝʥʠʝ ʨʦʩʪʘ ʧʦʜ ʚʣʠʷʥʠʝʤ ʚʥʝʰʥʠʭ 

ʬʘʢʪʦʨʦʚ.  
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ʊʘʙʣʠʮʘ 2 ï ʇʦʢʘʟʘʪʝʣʠ ʬʝʥʦʣʦʛʠʯʝʩʢʠʭ ʵʪʘʧʦʚ ʦʙʨʘʟʮʦʚ ʧʰʝʥʠʮʳ ʟʘ 2021 ʠ 2022 ʛʦʜʳ 
 

ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʦʙʨʘʟʮʘ 

ɻʦʜ 2021 2022 ʉʨʝʜʥʝʝ 

ʀʥʩʪʠʪʫʪ ɼʂ ɼʉ ɼʂʉ ɼʂ ɼʉ ɼʂʉ ɼʂ ɼʉ ɼʂʉ 

Nauryz_6 (LC-1) KazRIAPG 39 86 47 45 91 47 42 89 47 

Altyn_Dala (LC-2) 
Karabalyksk

aya ARS 
40 82 42 47 94 47 44 88 44 

Zhemchuzhina_Sibiri 

(LC-3) 
SibRIA 40 82 42 35 81 46 38 82 44 

Gordeiforme_00-96-8 SibRIA 47 89 42 45 92 47 46 91 45 

Gordeiforme_924 
Altayskiy 

RIA 
47 89 42 46 93 47 47 91 45 

Gordeiforme_910 
Altayskiy 

RIA 
43 86 43 47 94 47 45 90 45 

Gordeiforme_95-139-4 SibRIA 43 86 43 45 91 47 44 89 45 

Gordeiforme_242-93 
Karabalyksk

aya ARS 
43 86 43 46 94 47 45 90 45 

Kargala_238 
Aktubinskay

a ARS 
49 89 40 48 94 47 48 92 43 

Leucurum_1469d-21 Samara RIA 39 86 47 43 89 46 41 87 47 

Seymur KazRIAPG 47 89 42 51 98 47 49 93 45 

Gordeiforme_1790 
Karabalyksk

aya ARS 
49 89 40 45 92 47 47 91 44 

Kostanayskaya_15 
Karabalyksk

aya ARS 
47 89 42 49 95 47 48 92 44 

Yantarnaya_60 
Aktubinskay

a ARS 
42 86 44 39 86 47 41 86 45 

Kargala_1540 
Aktubinskay

a ARS 
39 86 47 45 92 47 42 89 47 

Gordeiforme_895 
Altayskiy 

RIA 
47 89 42 48 95 47 48 92 45 

Kargala_1538 
Aktubinskay

a ARS 
38 82 44 36 83 46 37 82 45 

Leucurum_1594d-3 Samara RIA 39 86 47 48 96 48 44 91 48 

Line_250-06-14 
KazSPC GF 

n. Barayeva 
50 89 39 50 96 47 50 93 43 

Omskiy_Rubin SibRIA 45 88 43 44 91 47 45 90 45 

Gordeiforme_113/01 
Karabalyksk

aya ARS 
47 89 42 48 95 47 48 92 44 

Line_69-08-2 
KazSPC GF 

n. Barayeva 
40 82 42 47 94 47 44 88 44 

Gordeiforme_94-24-12 SibRIA 46 89 43 46 93 47 46 91 45 

 

ɸʥʘʣʠʟ ʤʦʜʝʣʠ ʣʠʥʝʡʥʦʡ ʨʝʛʨʝʩʩʠʠ ʧʦʢʘʟʘʣ, ʯʪʦ ʟʘʚʠʩʠʤʦʩʪʴ ʫʨʦʞʘʡʥʦʩʪʠ (Yield) 

ʦʪ ʧʨʝʜʠʢʪʦʨʦʚ ʧʣʦʱʘʜʠ ʧʦʜ ʢʨʠʚʦʡ ʠʥʜʝʢʩʘ ʫʚʷʜʘʥʠʷ (AU_CSI), ʧʣʦʱʘʜʠ ʧʦʜ ʢʨʠʚʦʡ 

ʟʝʣʝʥʦʡ ʧʣʦʱʘʜʠ ʥʘ ʢʚʘʜʨʘʪʥʳʡ ʤʝʪʨ (AU_GA_m2) ʠ ʧʣʦʱʘʜʠ ʧʦʜ ʢʨʠʚʦʡ ʙʦʣʝʝ ʟʝʣʝʥʦʡ 

ʧʣʦʱʘʜʠ ʥʘ ʢʚʘʜʨʘʪʥʳʡ ʤʝʪʨ (AU_GGA_m2). ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʦʪʦʙʨʘʞʝʥʳ ʥʘ 

ʨʠʩʫʥʢʝ 4. 

AU_CSI ʠʤʝʝʪ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʡ ʵʬʬʝʢʪ ʥʘ ʫʨʦʞʘʡ, ʪʘʢ ʢʘʢ ʝʛʦ p-ʟʥʘʯʝʥʠʝ 
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(0.0466) ʤʝʥʴʰʝ ʫʨʦʚʥʷ ʟʥʘʯʠʤʦʩʪʠ 0.05. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʟʥʘʯʝʥʠʷ 

AU_CSI ʥʘ ʝʜʠʥʠʮʫ, ʦʞʠʜʘʝʪʩʷ ʩʥʠʞʝʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ ʥʘ 0.04842 ʝʜʠʥʠʮʳ. AU_GA_m2 

ʪʘʢʞʝ ʠʤʝʝʪ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʡ ʵʬʬʝʢʪ ʥʘ ʫʨʦʞʘʡ ʩ ʥʠʟʢʠʤ p-ʟʥʘʯʝʥʠʝʤ (0.000395). 

ɿʥʘʯʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ AU_GA_m2 ʩʦʩʪʘʚʣʷʝʪ 217.11761, ʯʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʩ 

ʫʚʝʣʠʯʝʥʠʝʤ AU_GA_m2 ʥʘ ʝʜʠʥʠʮʫ, ʦʞʠʜʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ ʥʘ 217.11761 

ʝʜʠʥʠʮʳ. AU_GGA_m2 ʥʝ ʠʤʝʝʪ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʫʨʦʞʘʡ, ʪʘʢ ʢʘʢ ʝʛʦ 

p-ʟʥʘʯʝʥʠʝ (0.528) ʚʳʰʝ ʫʨʦʚʥʷ ʟʥʘʯʠʤʦʩʪʠ 0.05. 

ʂʦʵʬʬʠʮʠʝʥʪ ʜʝʪʝʨʤʠʥʘʮʠʠ (Multiple R-squared) ʨʘʚʝʥ 0.2768, ʯʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ 

ʧʨʠʤʝʨʥʦ 27.68% ʚʘʨʠʘʮʠʠ ʫʨʦʞʘʡʥʦʩʪʠ ʦʙʲʷʩʥʷʝʪʩʷ ʮʠʬʨʦʚʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ. 

ʉʢʦʨʨʝʢʪʠʨʦʚʘʥʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʜʝʪʝʨʤʠʥʘʮʠʠ (Adjusted R-squared) ʩʦʩʪʘʚʣʷʝʪ 0.262, 

ʫʯʠʪʳʚʘʷ ʢʦʣʠʯʝʩʪʚʦ ʮʠʬʨʦʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʠ ʩʪʝʧʝʥʠ ʩʚʦʙʦʜʳ. F-ʩʪʘʪʠʩʪʠʢʘ ʨʘʚʥʘ 18.75 

ʩ p-ʟʥʘʯʝʥʠʝʤ 2.362e-10, ʫʢʘʟʳʚʘʝʪ ʥʘ ʩʪʘʪʠʩʪʠʯʝʩʢʫʶ ʟʥʘʯʠʤʦʩʪʴ ʤʦʜʝʣʠ ʚ ʮʝʣʦʤ ʠ ʚʩʝ 

ʜʘʥʥʳʝ ʚʝʨʥʳ. ʆʩʪʘʪʦʯʥʘʷ ʩʪʘʥʜʘʨʪʥʘʷ ʦʰʠʙʢʘ (Residual standard error) ʩʦʩʪʘʚʣʷʝʪ 27.31, 

ʦʪʢʣʦʥʝʥʠʝ ʦʪ ʨʝʘʣʴʥʳʭ ʜʘʥʥʳʭ ʥʝ ʚʳʩʦʢʦʝ. 

 

   

ʘ ʙ ʚ 

ʈʠʩʫʥʦʢ 4 ï ʃʠʥʝʡʥʘʷ ʨʝʛʨʝʩʩʠʷ ʫʨʦʞʘʡʥʦʩʪʠ ʩ ʮʠʬʨʦʚʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ 

 

ʇʦ ʜʘʥʥʳʤ ʢʦʨʨʝʣʷʮʠʦʥʥʦʡ ʤʘʪʨʠʮʳ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʥʝʩʢʦʣʴʢʦ ʢʣʶʯʝʚʳʭ 

ʥʘʙʣʶʜʝʥʠʡ (ʨʠʩʫʥʦʢ 5). AU_CSI ʠʤʝʝʪ ʩʣʘʙʫʶ ʦʪʨʠʮʘʪʝʣʴʥʫʶ ʢʦʨʨʝʣʷʮʠʶ ʩ ʫʨʦʞʘʡ (-

0.14), ʯʪʦ ʤʦʞʝʪ ʦʙʲʷʩʥʠʪʴ ʝʛʦ ʥʝʟʥʘʯʠʪʝʣʴʥʳʡ ʚʢʣʘʜ ʚ ʤʦʜʝʣʴ ʣʠʥʝʡʥʦʡ ʨʝʛʨʝʩʩʠʠ. 

AU_GA_m2 ʠʤʝʝʪ ʫʤʝʨʝʥʥʦ ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʢʦʨʨʝʣʷʮʠʶ ʩ ʫʨʦʞʘʡ (0.487), ʯʪʦ ʫʢʘʟʳʚʘʝʪ 

ʥʘ ʩʠʣʴʥʫʶ ʩʚʷʟʴ ʤʝʞʜʫ ʵʪʠʤʠ ʧʝʨʝʤʝʥʥʳʤʠ.  

 
ʈʠʩʫʥʦʢ 5 ï ʂʦʨʨʝʣʷʮʠʦʥʥʘʷ ʤʘʪʨʠʮʘ ʫʨʦʞʘʡʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʩ ʮʠʬʨʦʚʳʤʠ 

 

AU_GGA_m2 ʪʘʢʞʝ ʠʤʝʝʪ ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʢʦʨʨʝʣʷʮʠʶ ʩ ʫʨʦʞʘʡ (0.46), ʥʦ ʦʥʘ 
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ʩʣʘʙʝʝ, ʯʝʤ ʫ AU_GA_m2. ʋʯʠʪʳʚʘʷ ʢʦʨʨʝʣʷʮʠʦʥʥʳʝ ʟʥʘʯʝʥʠʷ ʠ ʨʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ 

ʨʝʛʨʝʩʩʠʠ, AU_GA_m2 ʤʦʞʝʪ ʠʛʨʘʪʴ ʥʘʠʙʦʣʝʝ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʦʙʲʷʩʥʝʥʠʠ ʚʘʨʠʘʮʠʠ 

ʫʨʦʞʘʡʥʦʩʪʠ. 

ɼʣʷ ʦʮʝʥʢʠ ʚʣʠʷʥʠʷ ʪʨʝʭ ʨʘʟʣʠʯʥʳʭ ʮʠʬʨʦʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ AU_CSI, AU_GA_m2 ʠ 

AU_GGA_m2 ʙʳʣ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʜʠʩʧʝʨʩʠʠ (ANOVA) ʧʨʠʚʝʜʝʥʥʳʡ ʚ ʪʘʙʣʠʮʝ 3. 

ʉʫʤʤʘ ʢʚʘʜʨʘʪʦʚ (Sum Sq) AU_CSI ʨʘʚʥʦ 2965. Mean Sq (ʩʨʝʜʥʷʷ ʢʚʘʜʨʘʪʦʚ) ʨʘʚʥʦ 

2964.8. F value (ʟʥʘʯʝʥʠʝ ʩʪʘʪʠʩʪʠʢʠ F) ʨʘʚʥʦ 2.972. Pr(>F) (p-ʟʥʘʯʝʥʠʝ) ʨʘʚʥʦ 0.0868. ɼʣʷ 

ʧʦʢʘʟʘʪʝʣʷ AU_GA_m2: Sum Sq ʨʘʚʥʦ 35975. Mean Sq ʨʘʚʥʦ 35975. F value ʨʘʚʥʦ 46.35. 

Pr(>F) ʨʘʚʥʦ 2.27e-10, ʯʪʦ ʦʟʥʘʯʘʝʪ ʦʯʝʥʴ ʥʠʟʢʫʶ ʚʝʨʦʷʪʥʦʩʪʴ ʧʦʣʫʯʠʪʴ ʪʘʢʠʝ ʨʝʟʫʣʴʪʘʪʳ 

ʩʣʫʯʘʡʥʦ. 

ɼʣʷ ʧʦʢʘʟʘʪʝʣʷ AU_GGA_m2: Sum Sq ʨʘʚʥʦ 32097. Mean Sq ʨʘʚʥʦ 32097. F value 

ʨʘʚʥʦ 40.01. Pr(>F) ʨʘʚʥʦ 2.79e-09. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʚʩʝʭ ʪʨʝʭ ʧʦʢʘʟʘʪʝʣʝʡ AU_CSI, 

AU_GA_m2 ʠ AU_GGA_m2 ʧʦʣʫʯʝʥʳ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʝ ʨʝʟʫʣʴʪʘʪʳ (p-ʟʥʘʯʝʥʠʷ 

ʥʠʞʝ ʫʨʦʚʥʷ ʟʥʘʯʠʤʦʩʪʠ 0.05 ʠʣʠ ʜʘʞʝ ʥʘʤʥʦʛʦ ʥʠʞʝ), ʯʪʦ ʛʦʚʦʨʠʪ ʦ ʥʘʣʠʯʠʠ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦʡ ʩʚʷʟʠ ʤʝʞʜʫ ʧʣʦʱʘʜʴʶ ʧʦʜ ʢʨʠʚʦʡ CSI, GA m2, GGAm2 ʠ 

ʫʨʦʞʘʷ. 
 

ʊʘʙʣʠʮʘ 3 ï ɼʠʩʧʝʨʩʠʦʥʥʳʡ ʘʥʘʣʠʟ ʮʠʬʨʦʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʠ ʫʨʦʞʘʡʥʦʩʪʠ 
 

 Df Sum Sq Mean Sq F value Pr(>F) 

AU_CSI 1 2965 2964.8 2.972 0.0868 . 

Residuals 149 148665 997.7   

AU_GA_m2 1 35975 35975 46.35 2.27e-10 ***  

Residuals 149 115654 776   

AU_GGA_m2 1 32097 32097 40.01 2.79e-09 ***  

Residuals 149 119532 802   
Signif. codes:  0 ó***ô 0.001 ó**ô 0.01 ó*ô 0.05 ó.ô 

 

ɼʣʷ ʥʘʛʣʷʜʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʙʳʣ ʧʦʩʪʨʦʝʥ ʛʨʘʬʠʢ ʠʣʣʶʩʪʨʠʨʫʶʱʠʡ ʠʥʜʝʢʩ 

ʩʪʘʨʝʥʠʷ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ (CSI) (ʈʠʩʫʥʦʢ 6).  

 
ʈʠʩʫʥʦʢ 6 ï ʀʥʜʝʢʩ ʩʪʘʨʝʥʠʷ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ ʚʳʩʦʢʦʫʨʦʞʘʡʥʳʭ ʦʙʨʘʟʮʦʚ ʪʚʝʨʜʦʡ 

ʧʰʝʥʠʮʳ 
 

ɻʨʘʬʠʢ ʠʣʣʶʩʪʨʠʨʫʝʪ ʧʦʢʘʟʘʪʝʣʠ ʜʣʷ ʥʝʩʢʦʣʴʢʠʭ ʚʳʩʦʢʦʫʨʦʞʘʡʥʳʭ ʦʙʨʘʟʮʦʚ ʚ 

ʨʘʟʥʳʝ ʩʪʘʜʠʠ ʨʦʩʪʘ ʚ 2021 ʠ 2022 ʛʦʜʘʭ. ʀʥʜʝʢʩ CSI ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʦʣʠʯʝʩʪʚʝʥʥʫʶ 

ʦʮʝʥʢʫ ʩʦʩʪʦʷʥʠʷ ʨʘʩʪʝʥʠʷ ʥʘ ʢʘʞʜʦʡ ʩʪʘʜʠʠ ʨʦʩʪʘ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʠʪʴ ʜʠʥʘʤʠʢʫ 
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ʩʪʘʨʝʥʠʷ ʢʫʣʴʪʫʨ ʠ ʠʭ ʨʝʘʢʮʠʠ ʥʘ ʫʩʣʦʚʠʷ ʩʨʝʜʳ. ʅʘ ʛʨʘʬʠʢʝ ʧʦ ʦʩʠ X ʨʘʩʧʦʣʦʞʝʥʳ 

ʨʘʟʣʠʯʥʳʝ ʩʪʘʜʠʠ ʨʦʩʪʘ, ʘ ʧʦ ʦʩʠ Y ð ʟʥʘʯʝʥʠʷ ʠʥʜʝʢʩʘ CSI. ɼʣʷ ʫʜʦʙʩʪʚʘ ʚʦʩʧʨʠʷʪʠʷ 

ʢʘʞʜʳʡ ʩʦʨʪ ʧʨʝʜʩʪʘʚʣʝʥ ʫʥʠʢʘʣʴʥʳʤ ʮʚʝʪʦʤ, ʘ ʛʦʜʳ ʦʪʣʠʯʘʶʪʩʷ ʩʪʠʣʝʤ ʣʠʥʠʠ 

(ʩʧʣʦʰʥʳʝ ʣʠʥʠʠ ʜʣʷ 2021 ʛʦʜʘ ʠ ʧʫʥʢʪʠʨʥʳʝ ʜʣʷ 2022 ʛʦʜʘ). ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʥʘʛʣʷʜʥʦ 

ʩʨʘʚʥʠʚʘʪʴ ʜʘʥʥʳʝ ʧʦ ʢʘʞʜʦʤʫ ʩʦʨʪʫ ʚ ʜʚʫʭ ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʷʭ (ʧʦ ʛʦʜʘʤ). 

ʉʦʨʪ ʩʪʘʥʜʘʨʪ Altyn_Dala_(LC-2) (ʢʨʘʩʥʘʷ ʣʠʥʠʷ) ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʩʪʘʙʠʣʴʥʦʝ ʧʦʚʝʜʝʥʠʝ ʥʘ ʚʩʝʭ ʩʪʘʜʠʷʭ ʨʦʩʪʘ. ʆʜʥʘʢʦ ʟʥʘʯʝʥʠʷ CSI ʥʝʩʢʦʣʴʢʦ ʚʳʰʝ ʚ 2022 

ʛʦʜʫ ʥʘ ʩʪʘʜʠʷʭ ʤʦʣʦʯʥʦʡ ʩʧʝʣʦʩʪʠ (Milk_stage) ʠ ʤʦʣʦʯʥʦ ʚʦʩʢʦʚʦʡ ʩʧʝʣʦʩʪʠ (Milk-

Wax_stage), ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʙʦʣʝʝ ʘʢʪʠʚʥʦʤ ʩʪʘʨʝʥʠʠ ʧʨʠ ʜʘʥʥʳʭ ʫʩʣʦʚʠʷʭ. 

ʉʪʘʥʜʘʨʪʥʳʡ ʩʦʨʪ Nauryz_6_(LC-1) (ʷʨʢʦ-ʨʦʟʦʚʘʷ ʣʠʥʠʷ) ʧʦʢʘʟʳʚʘʝʪ ʩʭʦʞʠʝ ʟʥʘʯʝʥʠʷ ʚ 

2021 ʠ 2022 ʛʦʜʘʭ ʥʘ ʥʘʯʘʣʴʥʳʭ ʩʪʘʜʠʷʭ ʨʦʩʪʘ, ʦʜʥʘʢʦ ʥʘ ʩʪʘʜʠʠ ʤʦʣʦʯʥʦ ʚʦʩʢʦʚʦʡ 

ʩʧʝʣʦʩʪʠ (Milk-Wax_stage) ʚ 2022 ʛʦʜʫ ʠʥʜʝʢʩ CSI ʟʘʤʝʪʥʦ ʚʳʰʝ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ 

ʫʩʢʦʨʝʥʥʦʝ ʩʪʘʨʝʥʠʝ. ɸ ʩʪʘʥʜʘʨʪʥʳʡ ʩʦʨʪ Zhemchuzhina_Sibiri_(LC-3) (ʧʫʨʧʫʨʥʘʷ ʣʠʥʠʷ) 

ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʩʪʘʙʠʣʴʥʦ ʚʳʩʦʢʠʝ ʟʥʘʯʝʥʠʷ CSI ʥʘ ʚʩʝʭ ʩʪʘʜʠʷʭ ʨʦʩʪʘ. ɺ 2022 ʛʦʜʫ 

ʥʘʙʣʶʜʘʝʪʩʷ ʩʫʱʝʩʪʚʝʥʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʥʘ ʩʪʘʜʠʠ ʚʦʩʢʦʚʦʡ ʩʧʝʣʦʩʪʠ (Wax_Stage), ʯʪʦ 

ʫʢʘʟʳʚʘʝʪ ʥʘ ʚʣʠʷʥʠʝ ʢʣʠʤʘʪʘ. 

ʆʙʨʘʟʝʮ Gordeiforme_00-96-8 (ʦʨʘʥʞʝʚʘʷ ʣʠʥʠʷ) ʚ 2021 ʛʦʜʫ ʟʥʘʯʝʥʠʷ CSI ʜʣʷ 

ʵʪʦʛʦ ʩʦʨʪʘ ʥʘʨʘʩʪʘʶʪ ʜʦ ʩʪʘʜʠʠ ʚʦʩʢʦʚʦʡ ʩʧʝʣʦʩʪʠ (Wax_Stage), ʜʦʩʪʠʛʘʷ ʚʳʩʦʢʦʛʦ 

ʫʨʦʚʥʷ ʩʪʘʨʝʥʠʷ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʪʠʧʠʯʥʳʤ ʜʣʷ ʩʪʘʜʠʠ ʩʦʟʨʝʚʘʥʠʷ. ɺ 2022 ʛʦʜʫ 

ʥʘʙʣʶʜʘʶʪʩʷ ʩʭʦʞʠʝ ʪʝʥʜʝʥʮʠʠ, ʭʦʪʷ ʥʘ ʩʪʘʜʠʠ ʤʦʣʦʯʥʦʡ ʩʧʝʣʦʩʪʠ (Milk_stage) 

ʧʦʢʘʟʘʪʝʣʠ ʥʠʞʝ, ʯʝʤ ʚ ʧʨʝʜʳʜʫʱʝʤ ʛʦʜʫ. ɿʥʘʯʝʥʠʷ CSI ʨʘʩʪʫʪ ʙʦʣʝʝ ʧʣʘʚʥʦ ʫ ʦʙʨʘʟʮʘ 

Gordeiforme_1790 (ʞʸʣʪʘʷ ʣʠʥʠʷ), ʦʩʦʙʝʥʥʦ ʟʘʤʝʪʥʦ ʵʪʦ ʥʘ ʩʪʘʜʠʠ ʚʦʩʢʦʚʦʡ ʩʧʝʣʦʩʪʠ 

(Wax_Stage) ʚ 2021 ʛʦʜʫ, ʛʜʝ ʧʦʢʘʟʘʪʝʣʴ CSI ʜʦʩʪʠʛʘʝʪ ʩʚʦʝʛʦ ʤʘʢʩʠʤʫʤʘ. ɺ 2022 ʛʦʜʫ 

ʜʠʥʘʤʠʢʘ ʩʭʦʞʘ, ʥʦ ʟʥʘʯʝʥʠʷ ʥʘ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʩʪʘʜʠʷʭ ʥʝʩʢʦʣʴʢʦ ʚʳʰʝ, ʯʝʤ ʚ 

ʧʨʝʜʳʜʫʱʝʤ ʛʦʜʫ. ʋʩʪʦʡʯʠʚʳʝ ʟʥʘʯʝʥʠʷ CSI ʧʦʢʘʟʳʚʘʝʪ ʦʙʨʘʟʝʮ Gordeiforme_242-93 

(ʟʝʣʸʥʘʷ ʣʠʥʠʷ) ʦʜʥʘʢʦ ʚ 2022 ʛʦʜʫ ʥʘ ʩʪʘʜʠʷʭ ʤʦʣʦʯʥʦ ʚʦʩʢʦʚʦʡ ʩʧʝʣʦʩʪʠ (Milk-

Wax_stage) ʠ ʚʦʩʢʦʚʦʡ ʩʧʝʣʦʩʪʠ (Wax_Stage) ʟʥʘʯʝʥʠʷ ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ, ʯʝʤ ʚ 2021 

ʛʦʜʫ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʫʩʢʦʨʝʥʥʦʝ ʩʪʘʨʝʥʠʝ ʨʘʩʪʝʥʠʡ. ʆʙʨʘʟʝʮ Gordeiforme_910 (ʛʦʣʫʙʘʷ 

ʣʠʥʠʷ) ʠʤʝʝʪ ʩʪʘʙʠʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʥʘ ʥʘʯʘʣʴʥʳʭ ʩʪʘʜʠʷʭ, ʥʦ ʢ ʚʦʩʢʦʚʦʡ ʩʧʝʣʦʩʪʠ 

(Wax_Stage) ʟʥʘʯʝʥʠʷ CSI ʨʝʟʢʦ ʚʦʟʨʘʩʪʘʶʪ ʢʘʢ ʚ 2021 ʪʘʢ ʠ ʚ 2022 ʛʦʜʘʭ. ɺ 2022 ʛʦʜʫ ʥʘ 

ʩʪʘʜʠʠ ʢʦʣʦʰʝʥʠʝ ïʮʚʝʪʝʥʠʝ (Heading_-_Flowering) ʟʥʘʯʝʥʠʝ ʥʝʩʢʦʣʴʢʦ ʚʳʰʝ, ʯʪʦ ʤʦʞʝʪ 

ʛʦʚʦʨʠʪʴ ʦ ʩʪʨʝʩʩʦʚʳʭ ʬʘʢʪʦʨʘʭ ʚ ʥʘʯʘʣʝ ʨʦʩʪʘ. ɿʥʘʯʝʥʠʷ CSI ʦʙʨʘʟʮʘ Gordeiforme_924 

(ʩʠʥʷʷ ʣʠʥʠʷ) ʦʩʪʘʶʪʩʷ ʥʠʞʝ ʥʘ ʨʘʥʥʠʭ ʩʪʘʜʠʷʭ, ʦʜʥʘʢʦ ʢ ʩʪʘʜʠʠ ʚʦʩʢʦʚʦʡ ʩʧʝʣʦʩʪʠ 

(Wax_Stage) ʥʘʙʣʶʜʘʝʪʩʷ ʨʝʟʢʠʡ ʨʦʩʪ, ʦʩʦʙʝʥʥʦ ʚ 2022 ʛʦʜʫ. ʦʙʨʘʟʝʮ ʜʝʤʦʥʩʪʨʠʨʫʝʪ 

ʟʘʤʝʪʥʳʝ ʠʟʤʝʥʝʥʠʷ ʤʝʞʜʫ ʛʦʜʘʤʠ, ʯʪʦ ʤʦʞʝʪ ʫʢʘʟʳʚʘʪʴ ʥʘ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ ʚʥʝʰʥʠʤ 

ʫʩʣʦʚʠʷʤ.  

ʆʙʨʘʟʝʮ Gordeiforme_95-139-4 (ʬʠʦʣʝʪʦʚʘʷ ʣʠʥʠʷ) ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʥʘʨʘʩʪʘʶʱʝʝ 

ʩʪʘʨʝʥʠʝ, ʜʦʩʪʠʛʘʷ ʤʘʢʩʠʤʫʤʘ ʥʘ ʩʪʘʜʠʠ ʚʦʩʢʦʚʦʡ ʩʧʝʣʦʩʪʠ (Wax_Stage) ʚ 2021 ʛʦʜʫ. ɺ 

2022 ʛʦʜʫ ʧʦʢʘʟʘʪʝʣʠ CSI ʥʘ ʚʩʝʭ ʩʪʘʜʠʷʭ ʚʳʰʝ, ʦʩʦʙʝʥʥʦ ʥʘ ʩʪʘʜʠʠ ʤʦʣʦʯʥʦʡ ʩʧʝʣʦʩʪʠ 

(Milk_stage), ʯʪʦ ʤʦʞʝʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦ ʩʪʨʝʩʩʦʚʳʭ ʫʩʣʦʚʠʷʭ ʨʦʩʪʘ. ɿʥʘʯʝʥʠʷ CSI 

ʦʙʨʘʟʮʘ Kargala_238 (ʩʚʝʪʣʦ-ʛʦʣʫʙʘʷ ʣʠʥʠʷ) ʧʣʘʚʥʦ ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʥʘ ʚʩʝʭ ʩʪʘʜʠʷʭ, ʩ 

ʟʘʤʝʪʥʳʤ ʧʠʢʦʤ ʥʘ ʩʪʘʜʠʠ ʤʦʣʦʯʥʦ ʚʦʩʢʦʚʦʡ ʩʧʝʣʦʩʪʠ (Milk-Wax_stage) ʚ 2022 ʛʦʜʫ. 

ɼʠʥʘʤʠʢʘ ʧʦ ʛʦʜʘʤ ʧʦʢʘʟʳʚʘʝʪ ʥʝʢʦʪʦʨʫʶ ʩʪʘʙʠʣʴʥʦʩʪʴ ʥʘ ʨʘʥʥʠʭ ʩʪʘʜʠʷʭ ʠ ʫʚʝʣʠʯʝʥʠʝ 

ʩʪʘʨʝʥʠʷ ʥʘ ʩʪʘʜʠʠ ʤʦʣʦʯʥʦ ʚʦʩʢʦʚʦʡ ʩʧʝʣʦʩʪʠ (Milk-Wax_stage).  

ʆʙʨʘʟʝʮ Kostanayskaya_15 (ʩʠʥʠʡ ʮʚʝʪ) ʦʪʣʠʯʘʝʪʩʷ ʙʦʣʝʝ ʚʳʩʦʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ 

CSI ʥʘ ʩʪʘʜʠʠ ʚʦʩʢʦʚʦʡ ʩʧʝʣʦʩʪʠ (Wax_Stage) ʚ 2022 ʛʦʜʫ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 2021 ʛʦʜʦʤ, ʯʪʦ 

ʤʦʞʝʪ ʫʢʘʟʳʚʘʪʴ ʥʘ ʫʩʣʦʚʠʷ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʝ ʙʦʣʝʝ ʙʳʩʪʨʦʤʫ ʩʪʘʨʝʥʠʶ ʨʘʩʪʝʥʠʡ. ɺ 2022 

ʛʦʜʫ ʟʥʘʯʝʥʠʷ CSI ʦʙʨʘʟʮʘ Leucurum_1469d-21 (ʛʦʣʫʙʦʡ ʮʚʝʪ) ʟʘʤʝʪʥʦ ʚʳʰʝ ʥʘ ʚʩʝʭ 

ʩʪʘʜʠʷʭ, ʦʩʦʙʝʥʥʦ ʥʘ ʩʪʘʜʠʠ ʚʦʩʢʦʚʦʡ ʩʧʝʣʦʩʪʠ (Wax_Stage), ʯʪʦ ʛʦʚʦʨʠʪ ʦ ʚʣʠʷʥʠʠ 

ʚʥʝʰʥʠʭ ʬʘʢʪʦʨʦʚ ʥʘ ʩʪʘʨʝʥʠʝ ʨʘʩʪʝʥʠʷ. ɿʥʘʯʝʥʠʷ CSI ʥʘʨʘʩʪʘʶʪ ʢ ʚʦʩʢʦʚʦʡ ʩʧʝʣʦʩʪʠ 
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(Wax_Stage) ʚ ʦʙʦʠʭ ʛʦʜʘʭ, ʭʦʪʷ ʚ 2022 ʛʦʜʫ ʥʘ ʩʪʘʜʠʠ ʤʦʣʦʯʥʦʡ ʩʧʝʣʦʩʪʠ (Milk_stage) 

ʥʘʙʣʶʜʘʝʪʩʷ ʥʝʩʢʦʣʴʢʦ ʚʳʰʝ ʟʥʘʯʝʥʠʝ, ʯʪʦ ʤʦʞʝʪ ʫʢʘʟʳʚʘʪʴ ʥʘ ʩʪʨʝʩʩʦʚʳʝ ʬʘʢʪʦʨʳ ʥʘ 

ʦʙʨʘʟʮʝ Seymur (ʨʦʟʦʚʘʷ ʣʠʥʠʷ). 

ʅʘ ʧʨʝʜʩʪʘʚʣʝʥʥʦʤ ʛʨʘʬʠʢʝ (ʨʠʩʫʥʦʢ 7) ʠʟʦʙʨʘʞʝʥʘ ʚʠʟʫʘʣʠʟʘʮʠʷ ʨʝʟʫʣʴʪʘʪʦʚ 

ʤʥʦʛʦʤʝʨʥʦʛʦ ʘʥʘʣʠʟʘ, ʚʳʧʦʣʥʝʥʥʦʛʦ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʘ ʛʣʘʚʥʳʭ ʢʦʤʧʦʥʝʥʪ 

(PCA). ɻʨʘʬʠʢ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʦʙʨʘʟʮʦʚ ʠ ʟʥʘʯʠʤʦʩʪʴ ʨʘʟʣʠʯʥʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ, ʚʢʣʶʯʘʷ ʫʨʦʞʘʡ (Yield), ʧʣʦʱʘʜʠ ʧʦʜ ʢʨʠʚʦʡ CSI, GAm
2
, GGAm

2
, ʄʊɿ, ɼʂ ʠ 

ʜʨʫʛʠʝ, ʧʦ ʜʚʫʤ ʦʩʥʦʚʥʳʤ ʢʦʤʧʦʥʝʥʪʘʤ (ʠ Dim2). ʆʩʴ ʍ Dim1ʦʙʲʷʩʥʷʝʪ 38.6% ʚʘʨʠʘʮʠʠ 

ʜʘʥʥʳʭ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʦʩʴ Y (Dim2) ʦʙʲʷʩʥʷʝʪ 17.3%. 

ɺʝʢʪʦʨʳ ʧʣʦʱʘʜʠ ʧʦʜ ʢʨʠʚʦʡ GA_m
2
 ʠ ʫʨʦʞʘʡʥʦʩʪʠ (Yield) ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʧʨʘʚʦʡ 

ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʛʨʘʬʠʢʘ, ʫʢʘʟʳʚʘʷ ʥʘ ʠʭ ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʢʦʨʨʝʣʷʮʠʶ ʩ ʧʝʨʚʳʤʠ 

ʢʦʤʧʦʥʝʥʪʘʤʠ. 

ʋʨʦʞʘʡ ʧʦʣʦʞʠʪʝʣʴʥʦ ʢʦʨʨʝʣʠʨʫʝʪ ʩ ʠʥʜʝʢʩʦʤ ʫʚʷʜʘʥʠʷ ʨʘʩʪʝʥʠʡ ʯʪʦ 

ʧʦʜʪʚʝʨʞʜʘʝʪ ʥʘʢʦʧʣʝʥʠʝ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʚ ʟʝʨʥʝ ʚ ʬʘʟʳ ʧʦʩʣʝ ʮʚʝʪʝʥʠʷ. ʊʘʢʞʝ 

ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʢʦʨʨʝʣʷʮʠʷ ʫʨʦʞʘʡʥʦʩʪʠ ʥʘʙʣʶʜʘʝʪʩʷ ʩ ʧʦʢʘʟʘʪʝʣʷʤʠ ʟʝʣʝʥʦʡ ʧʣʦʱʘʜʠ ʠ 

ʙʦʣʝʝ ʟʝʣʝʥʦʡ ʧʣʦʱʘʜʠ, ʪʦ ʝʩʪʴ ʚ ʩʨʝʜʥʝʤ ʟʘ ʜʚʘ ʛʦʜʘ ʵʪʠ ʧʦʢʘʟʘʪʝʣʠ ʥʘʙʠʨʘʣʠ 

ʦʧʪʠʤʘʣʴʥʫʶ ʟʝʣʝʥʫʶ ʤʘʩʩʫ, ʠ ʬʦʪʦʩʠʥʪʝʟ ʨʘʩʪʝʥʠʡ ʪʘʢʞʝ ʧʨʦʭʦʜʠʣ ʚ ʦʧʪʠʤʘʣʴʥʳʭ 

ʫʩʣʦʚʠʷʭ ʜʣʷ ʵʪʠʭ ʩʦʨʪʦʚ ʜʣʷ ʥʘʙʦʨʘ ʧʦʣʫʯʝʥʥʦʡ ʫʨʦʞʘʡʥʦʩʪʠ. 

 
ʈʠʩʫʥʦʢ 7 ï ɸʥʘʣʠʟ ʛʣʘʚʥʳʭ ʢʦʤʧʦʥʝʥʪ (PCA) ʫʨʦʞʘʡʥʳʭ ʠ ʮʠʬʨʦʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ 

 

ʇʦʢʘʟʘʪʝʣʴ ʤʘʩʩʳ 1000 ʟʝʨʝʥ ʚ ʥʘʠʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʦʪʨʠʮʘʪʝʣʴʥʘʷ ʢʦʨʨʝʣʷʮʠʷ 

ʥʘʙʣʶʜʘʝʪʩʷ ʩ ʮʠʬʨʦʚʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʟʝʣʝʥʦʡ ʧʣʦʱʘʜʠ, ʙʦʣʝʝ ʟʝʣʝʥʦʡ ʧʣʦʱʘʜʠ ʠ 

ʠʥʜʝʢʩʦʤ ʫʚʷʜʘʥʠʷ ʨʘʩʪʝʥʠʡ. 

ʆʙʩʫʞʜʝʥʠʝ. ɿʘʩʫʰʣʠʚʦʩʪʴ ʢʣʠʤʘʪʘ ʚ ʫʩʣʦʚʠʷʭ ɸʢʤʦʣʠʥʩʢʦʡ ʦʙʣʘʩʪʠ ʟʥʘʯʠʪʝʣʴʥʦ 

ʩʥʠʞʘʶʪ ʫʨʦʞʘʡ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ ʘ ʪʘʢʞʝ ʥʘʧʨʷʤʫʶ ʚʣʠʷʶʪ ʥʘ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ 

ʨʘʩʪʝʥʠʡ. ʄʝʪʦʜʳ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ 

ʦʜʥʠ ʠʟ ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʭ ʧʦʜʭʦʜʦʚ ʚ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʦʤ ʬʝʥʦʪʠʧʠʨʦʚʘʥʠʠ. ʂʘʢ 

ʦʪʤʝʯʘʶʪ Gracia-Romero [37], ʠ ʩʦʘʚʪʦʨʳ ʥʘʠʙʦʣʴʰʘʷ ʢʦʨʨʝʣʷʮʠʷ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʬʘʟʳ 

ʨʦʩʪʘ ʨʘʩʪʝʥʠʡ ʢʘʢ ʢʦʣʦʰʝʥʠʝ, ʠ ʨʘʟʣʠʯʥʳʝ ʬʘʟʳ ʩʧʝʣʦʩʪʠ, ʯʪʦ ʪʘʢʞʝ ʧʦʜʪʚʝʨʜʠʣʠ ʠ 

ʥʘʰʠ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʇʨʠʤʝʥʝʥʠʝ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ʰʠʨʦʢʦ ʚʥʝʜʨʷʝʪʩʷ ʚ 

ʨʘʟʣʠʯʥʳʭ ʢʫʣʴʪʫʨʘʭ (ʘʨʘʭʠʩ, ʩʘʭʘʨʥʳʡ ʪʨʦʩʪʥʠʢ ʠ ʜʨ.) Sie, E. K., Todd, J. [38 - 40] ʜʣʷ 

ʧʨʦʚʝʜʝʥʠʷ RGB ʬʝʥʦʪʠʧʠʨʦʚʘʥʠʷ ʦʩʥʦʚʥʳʝ ʧʨʠʯʠʥʳ: ʥʝʠʥʚʘʟʠʚʥʦʝ ʧʦʣʫʯʝʥʠʝ 

ʨʘʟʣʠʯʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʦʪʦʨʳʝ ʚ ʧʦʩʣʝʜʩʪʚʠʠ ʦʙʨʘʙʘʪʳʚʘʶʪʩʷ ʚ ʙʦʣʴʰʠʝ ʦʙʲʝʤʳ 

ʜʘʥʥʳʭ. ɼʘʥʥʳʝ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʚʘʶʪ ʜʠʩʧʝʨʩʠʶ, 

ʪʘʢʞʝ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʬʝʥʦʣʦʛʠʠ ʟʝʨʥʦʚʳʭ ʩ ʧʦʤʦʱʴʶ 

ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ. ʈʦʤʝʨʦ ʠ ʃʦʧʝʟ, ʠ ʂʘʩʩʠʤ [41, 42] ʩ ʩʦʘʚʪʦʨʘʤʠ ʪʘʢʞʝ 

ʧʨʠʤʝʥʷʝʪ ʧʣʦʱʘʜʴ ʧʦʜ ʢʨʠʚʦʡ ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ ʩʨʝʜʥʠʭ ʟʥʘʯʝʥʠʡ CSI, GA m
2
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ɿʘʢʣʶʯʝʥʠʝ. ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʘ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʩʦʨʪʦʚ 

ʧʰʝʥʠʮʳ ʚ ɸʢʤʦʣʠʥʩʢʦʡ ʦʙʣʘʩʪʠ (ʐʦʨʪʘʥʜʠʥʩʢʠʡ ʨʘʡʦʥ) ʟʘ 2021 ʠ 2022 ʛʦʜʳ. 

ʈʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚʳʩʦʢʦʫʨʦʞʘʡʥʳʝ ʦʙʨʘʟʮʳ, ʪʘʢʠʝ ʢʘʢ Gordeiforme_00-96-8 ʠ 

Gordeiforme_924, ʘ ʪʘʢʞʝ ʦʩʪʘʣʴʥʳʝ 20 ʦʙʨʘʟʮʦʚ, ʦʙʣʘʜʘʶʪ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʫʩʣʦʚʠʷʤ, ʯʪʦ ʜʝʣʘʝʪ ʠʭ ʧʝʨʩʧʝʢʪʠʚʥʳʤʠ ʜʣʷ ʩʝʣʝʢʮʠʠ ʠ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ʀʟʤʝʥʝʥʠʷ ʚ ʫʨʦʞʘʡʥʦʩʪʠ ʤʝʞʜʫ ʛʦʜʘʤʠ ʧʦʜʯʝʨʢʠʚʘʶʪ ʚʘʞʥʦʩʪʴ ʫʯʝʪʘ ʢʣʠʤʘʪʠʯʝʩʢʠʭ 

ʫʩʣʦʚʠʡ ʥʘ ʨʦʩʪ ʨʘʩʪʝʥʠʡ. 

ʌʝʥʦʣʦʛʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ ʚʳʷʚʠʣʠ ʟʥʘʯʠʪʝʣʴʥʳʝ ʨʘʟʣʠʯʠʷ ʚ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʧʝʨʠʦʜʘ ʦʪ ʚʩʭʦʜʦʚ ʜʦ ʢʦʣʦʰʝʥʠʷ: ʩʦʨʪʘ Kargala_1538 ʠ 

Leucurum_1469d-21 ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ ʢʦʨʦʪʢʠʡ ʧʝʨʠʦʜ ʩʦʟʨʝʚʘʥʠʷ, ʯʪʦ ʤʦʞʝʪ ʙʳʪʴ 

ʧʦʣʝʟʥʦ ʜʣʷ ʩʦʟʜʘʥʠʷ ʨʘʥʥʝʩʧʝʣʳʭ ʩʦʨʪʦʚ. 

ɸʥʘʣʠʟ ʣʠʥʝʡʥʦʡ ʨʝʛʨʝʩʩʠʠ ʠ ʢʦʨʨʝʣʷʮʠʦʥʥʦʡ ʤʘʪʨʠʮʳ ʧʦʜʪʚʝʨʜʠʣ 

ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʧʣʦʱʘʜʠ ʧʦʜ ʢʨʠʚʦʡ ʟʝʣʝʥʦʡ ʤʘʩʩʳ (AU_GA_m2) ʠ ʠʥʜʝʢʩʘ 

ʫʚʷʜʘʥʠʷ (AU_CSI) ʥʘ ʫʨʦʞʘʡ, ʧʦʜʯʝʨʢʠʚʘʷ ʠʭ ʚʘʞʥʦʩʪʴ ʚ ʦʮʝʥʢʝ ʩʦʨʪʦʚ. ɼʠʩʧʝʨʩʠʦʥʥʳʡ 

ʘʥʘʣʠʟ (ANOVA) ʧʦʢʘʟʘʣ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʫʶ ʩʚʷʟʴ ʤʝʞʜʫ ʮʠʬʨʦʚʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ 

ʠ ʫʨʦʞʘʡ, ʯʪʦ ʦʙʦʩʥʦʚʳʚʘʝʪ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʩʝʣʝʢʮʠʠ. 

ɺʠʟʫʘʣʠʟʘʮʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʠ ʤʥʦʛʦʤʝʨʥʳʡ ʘʥʘʣʠʟ ʧʦʤʦʛʣʠ ʛʣʫʙʞʝ ʧʦʥʷʪʴ 

ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ ʫʨʦʞʘʡ ʠ ʮʠʬʨʦʚʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ, ʧʦʢʘʟʳʚʘʷ ʨʘʟʣʠʯʠʷ ʚ ʠʥʜʝʢʩʝ 

ʩʪʘʨʝʥʠʷ ʟʝʨʥʦʚʳʭ ʠ ʚʣʠʷʥʠʝ ʫʩʣʦʚʠʡ ʛʦʜʘ ʥʘ ʝʛʦ ʜʠʥʘʤʠʢʫ. ʈʘʟʣʠʯʠʷ ʚ ʟʥʘʯʝʥʠʷʭ CSI ʥʘ 

ʨʘʟʣʠʯʥʳʭ ʩʪʘʜʠʷʭ ʨʦʩʪʘ ʧʦʟʚʦʣʷʶʪ ʜʝʣʘʪʴ ʚʳʚʦʜʳ ʦ ʩʪʦʡʢʦʩʪʠ ʩʦʨʪʦʚ ʢ ʚʥʝʰʥʠʤ 

ʬʘʢʪʦʨʘʤ, ʯʪʦ ʚʘʞʥʦ ʜʣʷ ʦʪʙʦʨʘ ʩʦʨʪʦʚ ʩ ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ ʫʨʦʞʘʡʥʦʩʪʠ ʚ ʨʘʟʣʠʯʥʳʭ 

ʘʛʨʦʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʩʧʦʩʦʙʩʪʚʫʶʪ ʫʣʫʯʰʝʥʠʶ ʩʪʨʘʪʝʛʠʡ 

ʩʝʣʝʢʮʠʠ ʠ ʘʜʘʧʪʘʮʠʠ ʪʚʝʨʜʳʭ ʩʦʨʪʦʚ ʧʰʝʥʠʮʳ, ʯʪʦ ʚʘʞʥʦ ʜʣʷ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʂʘʟʘʭʩʪʘʥʘ. 
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Abstract: This article discusses the results of a study of spring durum wheat conducted using 

RGB phenotyping methods in the Akmola region of Kazakhstan in 2021 and 2022. The study aimed to 

identify promising accessions of spring durum wheat that are resistant to adverse conditions and have 

high productivity to optimize breeding work. Modern remote sensing technologies are key in analyzing 

plant health and optimizing agricultural processes. The study covers more than 150 accessions of spring 

durum wheat and identifies 20 high-yielding accessions described in this article, with an emphasis on 

yield and phenology indicators.  

The main focus is on identifying varieties that are resistant to adverse conditions. As a result of 

the analysis, the best accessions, such as Gordeiforme_00-96-8 and Gordeiforme_924, demonstrate high 

productivity and resistance to stress conditions, which emphasizes their potential for use in breeding. The 

use of linear regression and correlation analysis allows us to establish a significant impact of the area 

under the curve of green area and the wilting index on the yield. The dispersion analysis confirms the 

presence of statistically significant relationships between the digital indicators and the yield. The data 

obtained indicate the importance of using remote sensing methods to improve breeding programs and 

increase food security in Kazakhstan. 
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ɸʥʥʦʪʘʮʠʷ: ɹײʣ ʤʘץʘʣʘʜʘ 2021 ʞᴅʥʝ 2022 ʞʳʣʜʘʨʳ פʘʟʘץʩʪʘʥʥʳש ɸץʤʦʣʘ ʦʙʣʳʩʳʥʜʘ 

RGB ʬʝʥʦʪʠʧʪʝʫ ᴅʜʽʩʪʝʨʽʥ ץʦʣʜʘʥʫ ʘʨץʳʣʳ ʞװʨʛʽʟʽʣʛʝʥ ʞʘʟʜʳץ ץʘʪʪʳ ʙʠʜʘʡʜʳ ʟʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ 

 ʦʣʘʡʩʳʟץ ʰʽʥװ ʪʘʡʣʘʥʜʳʨʫשʤʳʩʪʘʨʜʳ ʦײʞ ץʩʘʪʳ ï ʩʝʣʝʢʮʠʷʣʳץʤʘ שʘʥ. ɿʝʨʪʪʝʫʜʽסʘʨʘʩʪʳʨʳʣץ

ʞʘסʜʘʡʣʘʨסʘ ʪᴇʟʽʤʜʽ ʞᴅʥʝ ʞʦסʘʨʳ ᴇʥʽʤʜʽʣʽʢ ʙʝʨʝʪʽʥ ʞʘʟʜʳץ ץʘʪʪʳ ʙʠʜʘʡʜʳש ʧʝʨʩʧʝʢʪʠʚʘʣʳ 

 ʜʘʡʳʥʜʘסʳ ʞʘסʪʘʧʰʳʣʳ שʙʳʣʤʘʣʳ ʞᴅʥʝ ʩʫ ʨʝʩʫʨʩʪʘʨʳʥʳײץ שʪʘʫ ʙʦʣʜʳ. ʂʣʠʤʘʪʪʳץʣʛʽʣʝʨʽʥ ʘʥʳװ

 ʳʥ ʪʘʣʜʘʫʜʘ ʞᴅʥʝסʜʝʥʩʘʫʣʳ שʪʘʥ ʟʦʥʜʪʘʫ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳ ᴇʩʽʤʜʽʢʪʝʨʜʽץʪʳץʘʰʳץ ʳסʘʟʽʨʛʽ ʟʘʤʘʥץ

ʘʫrʣʰʘʨʫʘʰʳʣʳץ ʧʨʦʮʝʩʪʝʨʽʥ ʦשʪʘʡʣʘʥʜʳʨʫʜʘ ʤʘשʳʟʜʳ ʨᴇʣ ʘʪץʘʨʘʜʳ. ɿʝʨʪʪʝʫ ʞʘʟʜʳץ ץʘʪʪʳ 

ʙʠʜʘʡʜʳ150 ש-ʜʝʥ ʘʩʪʘʤ ץʦʩʳʣʫʳʥ ץʘʤʪʳʜʳ ʞᴅʥʝ ᴇʥʽʤʜʽʣʽʢ ʢᴇʨʩʝʪʢʽʰʪʝʨʽ ʤʝʥ ʬʝʥʦʣʦʛʠʷʩʳʥʘ 

ʙʘʩʘ ʥʘʟʘʨ ʘʫʜʘʨʘ ʦʪʳʨʳʧ, ʦʩʳ ʤʘץʘʣʘʜʘ ʩʠʧʘʪʪʘʣסʘʥ ʞʦסʘʨʳ ᴇʥʽʤʜʽ 20 ץʦʩʳʣʫʜʳ ʘʥʳץʪʘʜʳ. 

ʅʝʛʽʟʛʽ ʥʘʟʘʨ ץʦʣʘʡʩʳʟ ʞʘסʜʘʡʣʘʨסʘ ʪᴇʟʽʤʜʽ ʩʦʨʪʪʘʨʜʳ ʘʥʳץʪʘʫסʘ ʙʘסʳʪʪʘʣסʘʥ. 

ʊʘʣʜʘʫ ʥᴅʪʠʞʝʩʽʥʜʝ Gordeiforme_00-96-8 ʞᴅʥʝ Gordeiforme_924 ʩʠʷץʪʳ ʝש ʞʘץʩʳ װʣʛʽʣʝʨ 

ʞʦסʘʨʳ ᴇʥʽʤʜʽʣʽʢ ʧʝʥ ʩʪʨʝʩʩʪʽʢ ʞʘסʜʘʡʣʘʨסʘ ʪᴇʟʽʤʜʽʣʽʢʪʽ ʢᴇʨʩʝʪʝʜʽ, ʙײʣ ʦʣʘʨʜʳש ʩʝʣʝʢʮʠʷʜʘ 

ʧʘʡʜʘʣʘʥʫ ᴅʣʝʫʝʪʽʥʝ ʙʘʩʘ ʥʘʟʘʨ ʘʫʜʘʨʘʜʳ. ʉʳʟʳץʪʳץ ʨʝʛʨʝʩʩʠʷʣʳץ ʞᴅʥʝ ʢʦʨʨʝʣʷʮʠʷʣʳץ ʪʘʣʜʘʫʜʳ 

 ʝʣʝʫʣʽ שʘ ʩʦʣʫ ʠʥʜʝʢʩʽʥʽץץʳʤʜʳʣʳסʞᴅʥʝ ʰʳ שʳ ʘʫʜʘʥʥʳסʳ ʘʩʪʳʥʜʘסʠʩʳץ ץʦʣʜʘʥʫ ʞʘʩʳʣ ʘʡʤʘץ

ᴅʩʝʨʽʥ ʘʥʳץʪʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ɼʠʩʧʝʨʩʠʷʣʳץ ʪʘʣʜʘʫ ʮʠʬʨʣʳץ ʢᴇʨʩʝʪʢʽʰʪʝʨ ʤʝʥ ʢʽʨʽʩʪʽʣʽʢ 

ʘʨʘʩʳʥʜʘ ʩʪʘʪʠʩʪʠʢʘʣʳץ ʤʘשʳʟʜʳ ʙʘʡʣʘʥʳʩʪʘʨʜʳש ʙʦʣʫʳʥ ʨʘʩʪʘʡʜʳ. ɸʣʳʥסʘʥ ʜʝʨʝʢʪʝʨ ʘʩʳʣ 

ʪץײʳʤʜʳ ʙʘסʜʘʨʣʘʤʘʣʘʨʜʳ ʞʝʪʽʣʜʽʨʫ ʞᴅʥʝ פʘʟʘץʩʪʘʥʜʘ ʘʟʳץ-ʪװʣʽʢ ץʘʫʽʧʩʽʟʜʽʛʽʥ ʘʨʪʪʳʨʫ װʰʽʥ 

 .ʳʥ ʢᴇʨʩʝʪʝʜʽסʳʟʜʳʣʳשʤʘ שʦʣʜʘʥʫʜʳץ ʪʘʥ ʟʦʥʜʪʘʫ ᴅʜʽʩʪʝʨʽʥץʪʳץʘʰʳץ

ʊʽʨʝʢ ʩᴇʟʜʝʨ: ɾʦסʘʨʳ ᴇʥʽʤʜʽ ʬʝʥʦʪʠʧʪʝʫ, RGB, ʰʳסʳʤʜʳʣʳץ, ʂɸʉɯɹ, ʜᴅʥʥʽש ʩʦʣʫ 

ʠʥʜʝʢʩʽ. 
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ʄʦסשʦʣʠʷ ʝʣʜʝʨʽʥʽש ʪʝʨʨʠʪʦʨʠʷʩʳʥʜʘ ᴇʩʝʪʽʥ ʙʘסʘʣʳ ʤʘʣ ʘʟʳסʳʥʜʳץ ᴇʩʽʤʜʽʢʪʽש ʙʽʨʽ ɸʣʘʙײʪʘ 

ʪץײʳʤʜʘʩʳʥʳש ʠʟʝʥ ʪʫʳʩʳʥʘ ʞʘʪʘʪʳʥ ʢᴇʧ ʞʳʣʜʳץ ʠʟʝʥ ʪװʨʽʥ (Kochia prostratʘ) ʟʝʨʪʪʝʫ 
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ʪʠʽʤʜʽʣʽʛʽ ʢᴇʨʩʝʪʽʣʜʽ. ʀʟʝʥ װʣʛʽʣʝʨʽʥ פʘʟʘץʩʪʘʥʥʳש ʦשʪװʩʪʽʢ ᴇשʽʨʽʥʽש ʰᴇʣ ʞᴅʥʝ ʰᴇʣʝʡʪ 
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ʞʘʩʘʫ װʰʽʥ ʩʦʨʪʪʘʨʳ ʰʳסʘʨʳʣʜʳ ʞᴅʥʝ ʞʘשʘ ʩʦʨʪʪʘʨ ʰʳסʘʨʫ ʙʘסʳʪʪʘʨʳ ʙʦʡʳʥʰʘ סʳʣʳʤʠ 

ʽʟʜʝʥʽʩʪʝʨ ʞװʨʛʽʟʽʣʜʽ, ʩʦʥʳʤʝʥ ץʘʪʘʨ פʘʟʘץʩʪʘʥʥʳש ʦשʪװʩʪʽʢ ʰᴇʣʽ ʤʝʥ ʰᴇʣʝʡʪ ʘʡʤʘסʳʥʜʘ 

ʟʝʨʪʪʝʣʛʝʥ װʣʛʽʣʝʨʜʽש ᴇʩʽʧ-ʜʘʤʫ ʝʨʝʢʰʝʣʽʢʪʝʨʽ ʘʡʪʳʣʘʜʳ. ɾʘʟʳץ ʰᴇʣʜʝ 165 װʣʛʽʩʽʥ ʟʝʨʪʪʝʫ 

ʥᴅʪʠʞʝʩʽʥʜʝ ʩʦʣʪװʩʪʽʢ ʞᴅʥʝ ʙʘʪʳʩ ᴇשʽʨʣʝʨʜʝʥ ʘʣʳʥסʘʥ װʣʛʽʣʝʨʜʽש ʦשʪװʩʪʽʢ ʞᴅʥʝ ʰʳסʳʩ 

ᴇשʽʨʣʝʨʜʝʥ ʘʣʳʥסʘʥ װʣʛʽʣʝʨʛʝ ץʘʨʘסʘʥʜʘ ʞʝʨʛʽʣʽʢʪʽ ʰᴇʣ ʘʡʤʘץʪʳʥ ʘʧʪʘʧ ʳʩʪʳסʳʥʘ ʪᴇʟʽʤʩʽʟʜʝʫ 

ʢʝʣʽʧ, ʪʽʨʰʽʣʽʛʽ 2-7 ʞʳʣʜʘʥ ʘʩʧʘʜʳ.  

ɸʣʘʡʜʘ ʟʝʨʪʪʝʣʛʝʥ װʣʛʽʣʝʨʜʽש ʘʨʘʩʳʥʜʘ ʙʠʦʣʦʛʠʷʣʳץ ï ʰʘʨʫʘʰʳʣʳץ ץʘʩʠʝʪʪʝʨʽʤʝʥ 

ʝʨʝʢʰʽʣʽʢʪʝʨʤʝʥ ʢᴇʟʛʝ ʪװʩʢʝʥ װʣʛʽʣʝʨ ʙʦʣʜʳ. ʆʣʘʨʜʳ ʰᴇʣʝʡʪ ʘʡʤʘץʪʳש ʪʘʫ ʙᴇʢʪʝʨʽʥʜʝ ʟʝʨʪʪʝʫ 

ʥᴅʪʠʞʝʣʝʨʽ ʦʣʘʨʜʳש ᴇʟʽʥʜʽʢ ʝʨʝʢʰʝʣʽʢʪʝʨʽʥ ʩʘץʪʘʡ ʦʪʳʨʳʧ ʦשʪװʩʪʽʢ ʞᴅʥʝ ʰʳסʳʩ װʣʛʽʣʝʨʽʤʝʥ 

ʙʽʨʜʝʡ ᴇʩʽʧ ï ʜʘʤʳʜʳ ʞᴅʥʝ ʪʽʨʰʽʣʽʛʽ 15-18 ʞʳʣסʘ ʜʝʡʽʥ ʩʦʟʳʣʜʳ. ʉʦʥʜʘʡ װʣʛʽʣʝʨʜʽש ʙʽʨʽ ɸץʪᴇʙʝ 

ʦʙʣʳʩʳʥʘʥ ʘʣʳʥסʘʥ ʂ-101.14 װʣʛʽʩʽ ʰᴇʣʝʡʪ ʘʡʤʘסʳʥʜʘ ʙʝʡʽʤʜʝʣʛʝʥ ʞʘʡʳʣʳʤʜʳץ ʩʦʨʪ ʰʳסʘʨʫ 

ʞײʤʳʩʳʥʘ ץʘʤʪʳʣʜʳ.   

ʊʽʨʝʢ ʩᴇʟʜʝʨ: ʦשʪװʩʪʽʢ ʰᴇʣʝʡʪ ʘʡʤʘסʳ, ʞʘʡʳʣʳʤʜʳ ʞʘץʩʘʨʪʫ, ʝʢʧʝ ʞʘʡʳʣʳʤ, ʩʦʨʪ, ʠʟʝʥ, 

ᴇʩʫ, ʜʘʤʫ, ᴇʥʽʤʜʽʣʽʛʽ.  

 

ʂʽʨʽʩʧʝ. ʆשʪװʩʪʽʢ פʘʟʘץʩʪʘʥʥʳש ʰᴇʣʝʡʪ ʘʡʤʘסʳʥʜʘ ʪʘʙʠסʠ ʞʘʡʳʣʳʤ ʢᴇʣʝʤʽ ʤʦʣ 

ʙʦʣʘ ʪײʨʩʘ ʜʘ ʦʣʘʨʜʳש ʰʳסʳʤʜʳʣʳסʳʥʳש ʪᴇʤʝʥʜʽʛʽ ʞᴅʥʝ ʞʳʣʤʘ-ʞʳʣ ᴇʟʛʝʨʫʽ ʤʘʣ 

ʰʘʨʫʘʰʳʣʳסʳʥʳש ʪײʨʘץʪʳ ʜʘʤʫʳʥʘ ץʠʳʥʜʳץʪʘʨ ʪסײʳʟʘʜʳ. ʆʥʳװ שʩʪʽʥʝ ʢʝʡʽʥʛʽ 

 ʪʘ ʞʳʣ ʙʦʡʳץʙʝʢʽʪʽʣʛʝʥ ʙʽʨ ʘʫʤʘ שʘ ʙʘʡʣʘʥʳʩʪʳ ʤʘʣ ʙʘʩʳʥʳסʜʘʡʣʘʨסʘʥ ʞʘץʘʣʳʧʪʘʩץ

ʞʘʡʳʣʘ ʙʝʨʫʽ ᴇʨʽʩ ʰʳסʳʤʜʳʣʳסʳʥʳש ʪᴇʤʝʥʜʝʫʽʥʝ, ʙʘסʘʣʳ ʞʘʡʳʣʳʤʜʳץ ᴇʩʽʤʜʽʢʪʝʨ 

ʪװʨʣʝʨʽʥʽש ʩʠʨʝʫʽʥʝ ᴅʢʝʣʫʜʝ ʞᴅʥʝ ʩʘʧʘʩʳʥʳש ʥʘʰʘʨʣʘʫʳ ʙʘʡץʘʣʫʜʘ. ʆʩʳסʘʥ ʙʘʡʣʘʥʳʩʪʳ 

ʪʘʙʠסʠ ʞʘʡʳʣʳʤʥʳש ʰײʨʘʡʣʳסʳʥ ʘʨʪʪʳʨʫ ʤᴅʩʝʣʝʩʽʥʽש ᴇʟʝʢʪʽʣʽʛʽ ʝʨʝʢʰʝ ʦʨʳʥ ʘʣʘʜʳ. 

ʆʥʳ ʰʝʰʫʜʽש ʙʘʩʪʳ ʽʩ-ʰʘʨʘʣʘʨʜʳש ʙʽʨʽ סʳʣʳʤʠ ʟʝʨʪʪʝʫʣʝʨ ʤʝʥ ᴇʥʜʽʨʽʩʪʽʢ ʪᴅʞʽʨʙʠʝʣʝʨ 
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ʢᴇʨʩʝʪʢʝʥʜʝʡ ץʫʘשʰʳʣʳץ ʘʡʤʘץʪʘʨʜʳש ʪʦʧʳʨʘץ ï ʢʣʠʤʘʪ ʞʘסʜʘʡʣʘʨʳʥʘ ʙʝʡʽʤʜʝʣʛʝʥ 

ʙʘסʘʣʳ ʤʘʣ ʘʟʳץʪʳץ ᴇʩʽʤʜʽʢʪʝʨʜʽ ʧʘʡʜʘʣʘʥʘ ʦʪʳʨʳʧ, ʙʝʪʢʽ ʞᴅʥʝ ʪװʙʝʛʝʡʣʽ ʞʘץʩʘʨʪʫ 

ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥ ץʦʣʜʘʥʫ ʘʨץʳʣʳ ʝʢʧʝ ʞʘʡʳʣʳʤ ʞʘʩʘʫ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʉʦʥʜʘʡ ᴇʩʽʤʜʽʢ 

ʪװʨʣʝʨʽʥʽש ʙʽʨʽ ʠʟʝʥ (Kochia prostratʘ). 

çפʘʟʘץ ʝʛʽʥʰʽʣʽʢ ʞᴅʥʝ ᴇʩʽʤʜʽʢ ʰʘʨʫʘʰʳʣʳסʳ סʳʣʳʤʠ-ʟʝʨʪʪʝʫ ʠʥʩʪʠʪʫʪʳè ɾʐʉ 

ɾʘʤʙʳʣ ʬʠʣʠʘʣʳʥʳס שʘʣʳʤʜʘʨʳ ɽ.ɽ. ʂװʣʢʝʝʚ, ɹ. ɹʘʡʫʣʠʝʚ [1] ᴇʟʜʝʨʽ ʞװʨʛʽʟʛʝʥ ʪᴅʞʽʨʙʠʝ 

ʥᴅʪʠʞʝʩʽʥʜʝ, çʀʟʝʥʜʽ ʙʘʨʣʳץ ʤʘʣ ʩװʡʩʽʥʽʧ, ʽʟʜʝʧ ʞʝʡʜʽ. ɾʘʡʳʣʳʤʜʘסʳ ʤʘʣ ʙʽʨʽʥʰʽ ʨʝʪʪʝ 

ʠʟʝʥʜʽ ʪʘʫʳʧ ʞʝʡʜʽè - ʜʝʧ ʤʘʣסʘ ʞסײʳʤʜʳʣʳסʳʥ 5 ʙʘʣסʘ ʪʝשʝʛʝʥ. ʉʦʥʜʳץʪʘʥ ʜʘ ʙײʣ ʪװʨʜʽ 

ʝʛʽʧ-ᴇʩʽʨʫʜʽש ʪʘʨʠʭʳ ᴇʪʝ ʙʘʡ.        

ʈʦʩʩʠʷʥʳש ʦשʪװʩʪʽʛʽʥʜʝ ʞʘʣסʘʩʳʥ ʪʘʧʢʘʥ ʢʝʣʝʩʽ ʟʝʨʪʪʝʫʣʝʨʜʽש ʠʟʝʥ, ʪʝʨʽʩʢʝʥ, 

ʝʨʢʝʢʰᴇʧ, ʢʠʷʢ, ʢʘʨʘʤʘʪʘʫ, ʞʫʩʘʥ, ʙʝʪʝʛʝ ᴇʩʽʤʜʽʢʪʝʨʜʽש ʞʘʡʳʣʳʤʜʳ ʞʘʢʩʘʨʪʫ, ʘʣ ʞװʟʛʽʥ, 

ʩʝʢʩʝʫʽʣ, ʰʝʨʢʝʟ ʘʛʘʰʪʘʨʳʥ ʢײʤʜʳ ʘʣʢʘʧʪʘʨʜʳ ʙʝʢʽʪʫ ʤʝʥ ʞʝʣʜʝʥ ץʦʨסʘʡʪʳʥ ʞʦʣʘץʪʘʨ 

ʞᴅʥʝ ʙʘʩץʘ ʤʘץʩʘʪʪʘʨʛʘ ʧʘʡʜʘʣʘʥʫ ʝʨʝʢʰʝʣʽʢʪʝʨʽʥʝ ʙʘסʳʪʪʘʣʘʜʳ. 

1923 ʞʳʣʜʘʥ ʙʘʩʪʘʧ ʀ.ɺ. ʃʘʨʠʥ [2] ʞʝʪʝʢʰʽʣʽʛʽʤʝʥ ʜʘʣʘʣʳ ʰᴇʣ ʞᴅʥʝ ʰᴇʣʝʡʪ 

ʘʡʤʘץʪʘʨʜʘ ʙʘʩʪʘʣסʘʥ ʵʢʩʧʝʜʠʮʠʷʣʳץ ʟʝʨʪʪʝʫʣʝʨ ʢᴇʧʪʝʛʝʥ ʞʘʙʘʡʳ ᴇʩʽʤʜʽʢʪʝʨʜʽש, 

ʩʦʣʘʨʜʳש ʙʽʨʽ ʠʟʝʥʥʽש ʜʝ ʤʘʣ ʘʟʳץʪʳײץ ץʥʘʨʣʳסʳʥ ʘʥʳץʪʘʧ, ʦʣʘʨʜʳ ʝʢʧʝʣʽ ʞʘʡʳʣʳʤ 

ʞʘʩʘʫ װʰʽʥ ʧʘʡʜʘʣʘʥʫסʘ ʞʦʣ ʘʰʪʳ. 

ɹײʣ ʙʘסʳʪʪʘ ʘʣסʘʰʢʳ ʞײʤʳʩʪʘʨ ʈʦʩʩʠʷʥʽש ʉʘʨʘʪʦʚ, ɸʩʪʨʘʭʘʥʴ, ʙײʨʳʥʛʳ ʉʪʘʣʠʥʛʨʘʜ 

ʦʙʣʳʩʪʘʨʳʥʜʘ, פʘʣʤʘץ ɸʉʉʈ-ʜʘ ʞʫʨʛʽʟʽʣʜʽ. ױʣʳ ʆʪʘʥ ʩʦסʳʩʳʥʘ ʜʝʡʽʥ ʥʝʛʽʟʽʥʝʥ ʠʟʝʥʜʽ 

ʦʩʽʨʫ ʙʘʩʳʤ ʙʦʣʜʳ. ʇ.ʇ. ɹʝʛʫʯʝʚ [3], ʟʝʨʪʪʝʫʣʝʨʽ ʞʝʨʛʽʣʽʢʪʽ ʠʟʝʥʥʽש ʩʘʟʜʘץʪʳ ʞᴅʥʝ 

ʢײʤʰʘʫʳʪ ʞʝʨʣʝʨʜʝ ᴇʩʝʪʽʥ ʪװʨʣʝʨʽש ʘʥʳץʪʘסʘʥ ʞᴅʥʝ ʦʣʘʨʜʳ ʝʛʽʧ-ᴇʩʽʨʫʜʝ ʦʩʳ 

ʝʨʝʢʰʝʣʽʢʪʝʨʽʥ ʝʩʢʝʨʫ ץʘʞʝʪ ʝʢʝʥʽש ʘʪʘʧ ᴇʪʢʝʥ. ɹײʣ ʧʽʢʽʨ ʩʦסʳʩʪʘʥ ʢʝʡʽʥʛʽ ʞװʨʛʽʟʽʣʛʝʥ 

ʽʟʜʝʥʽʩʪʝʨʜʝ ʜʝ ʢᴇʧʪʝʧ ʜᴅʣʝʣʜʝʥʜʽ. 

ɸ.ɼ. ɼʫʜʘʨʴ [4] ʉʪʘʚʨʦʧʦʣʴ ʞʝʨʽʥʜʝ ᴇʩʝʪʽʥ ʠʟʝʥ װʣʛʽʣʝʨʽʥʽש ʞʦסʘʨʳ ᴇʥʽʤʜʽʣʽʛʽʥ ʘʡʪʘ 

ʢʝʣʛʝʥ, ʩʦʨʪʘʥ ʪʦʧʳʨʘʢʪʳ ʞʝʨʣʝʨʜʝ ʩʘʟʜʘʢʪʳ ʠʟʝʥʥʽש, ʘʣ ʢײʤʜʳ ʞᴅʥʝ ʢײʤʰʘʫʳʪ ʞʝʨʣʝʨʜʝ 

ʢײʤʜʘʢʪʳ ʠʟʝʥʥʽש ʝʩʽʨʫʜʽ ײʩʳʥʜʳ. ɹʘʩץʘ ʦʩʳ ʩʠʷץʪʳ ʞײʤʳʩʪʘʨ ʞʝʨʛʽʣʽʢʪʽ ʪװʨʣʝʨʜʽש 

ʙʘʩʳʤʜʳʣʳסʳʥ ʢᴇʨʩʝʪʪʽ. ɺʦʣʛʘ-ɼʦʥ ʘʨʘʣʳסʳʥʜʘ ʟʝʨʪʪʝʣʛʝʥ 30-סʘ ʞʫʳץ ʤʘʣ ʘʟʳסʳʥʜʳץ 

ᴇʩʽʤʜʽʢʪʝʨʜʽש ʪװʨʣʝʨʽ ʤʝʥ ʩʦʨʪʪʘʨʳ ʘʨʘʩʳʥʘʥ ʞʝʨʛʽʣʽʢʪʽ ʩʽʙʽʨ ʝʨʢʝʛʽ, ʪʘʨʣʘʫ, ʠʟʝʥ 

ʪʘʥʜʘʣʳʧ ʘʣʳʥʜʳ. 

ɸʩʪʨʘʭʘʥʴ ʦʙʣʳʩʳʥʜʘ, ʉʪʘʚʨʦʧʦʣʴ ᴇʣʢʝʩʽʥʜʝ, ʊʫʚʘ ʘʚʪʦʥʦʤʠʷʣʳʢ ʨʝʩʧʫʙʣʠʢʘʩʳʥʜʘ 

ʞᴅʥʝ ɸʣʪʘʡ ᴇʣʢʝʩʽʥʽש ʙʘʪʳʩ ʘʫʜʘʥʜʘʨʳʥʜʘ ʞװʨʛʽʟʽʣʛʝʥ ʟʝʨʪʪʝʫʣʝʨ ʞʝʨʛʽʣʽʢʪʽ ʠʟʝʥ ʤʝʥ ʩײʨ 

ʪʝʨʽʩʢʝʥ ʝʢʧʝ ʞʘʡʳʣʳʤ ʞʘʩʘʫ װʰʽʥ ʢʝש ʧʘʡʜʘʣʘʥʫסʘ ʙʦʣʘʪʳʥʳʥ ʜᴅʣʝʣʜʝʜʽ.  

ʆʩʳ ʙʘסʳʪʪʘʨʜʳײ שʡʳʪץʳʩʳ ʙʦʣʳʧ ʦʪʳʨסʘʥ, ʰᴇʣ ʞʘʡʳʣʳʤʜʘʨʳʥ ʞʘץʩʘʨʪʫ 

ʤᴅʩʝʣʝʣʝʨʽʥʽש ʪʝʦʨʠʷʣʳץ ʥʝʛʽʟʽʥ ץʘʣʘʛʘʥ סʘʣʳʤʜʘʨʜʳש ʙʽʨʽ ʈʦʩʩʠʷ ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ 

 ʝʨʝʢʰʝ שʙʝʛʽʥʽשʝ שʤʫʰʝ-ʢʦʨʨʝʩʧʦʥʜʝʥʪʽ ɿ.ʐ. ʐʘʤʩʫʪʜʠʥʦʚʪʴ שʳʣʳʤ ʘʢʘʜʝʤʠʷʩʳʥʳס

ʝʢʝʥʽש ʘʪʘʧ ᴇʪʫ ʢʝʨʝʢ [5].  

ʂʝʡʽʥʛʽ ʞʳʣʜʘʨʳ פʘʨʘ ʞʝʨʣʝʨ ʤʝʥ ʂʠʟʣʷʨ ʞʘʡʳʣʳʤʜʘʨʳ ʵʢʦʣʦʛʠʷʩʳʥʳש ʪʳʤ 

ʥʘʰʘʨʣʘʫʳʥʘ ʙʘʡʣʘʥʳʩʪʳ [6] ʰᴇʣ ᴇʩʽʤʜʽʢʪʝʨʽʥʽש ʟʝʨʪʪʝʫ ʞײʤʳʩʪʘʨʳ ʘʫץʳʤʜʳ ʪװʨʜʝ 

ʞװʨʛʽʟʽʣʫʜʝ. ʆʣʘʨʜʳש ʥʝʛʽʟʛʽ ʙʘסʳʪʪʘʨʳ ʢᴇʰʧʝʣʽ ײץʤʜʘʨʜʳ ʪʦץʪʘʪʫ, ײץʤ ʞʘʣʜʘʨʳʥ ʙʝʢʽʪʫ, 

ʞʝʣʜʝʥ ץʦʨסʘʡʪʳʥ ʞᴅʥʝ ʤʘʣ ʘʟʳסʳʥʜʳץ ʞʦʣʘץʪʘʨ ʞʘʩʘʫ, ʞʝʨʛʽʣʽʢʪʽ ʞʝʨʛʝ ʙʝʡʽʤʜʝʣʛʝʥ 

ʞʘשʘ ʩʦʨʪʪʘʨ ʰʳʛʘʨʫ.  

ʄʦʩʢʚʘʜʘ ʦʨʥʘʣʘʩʢʘʥ ɹʘʩ ʙʦʪʘʥʠʢʘʣʳʢ ʙʘץʪʘ ʞװʨʛʽʟʽʣʛʝʥ ʟʝʨʪʪʝʫʣʝʨ ʰᴇʣ, ʰᴇʣʝʡʪ 

ʞᴅʥʝ ʪʘʫʣʳ ʘʫʜʘʥʜʘʨʜʘʥ ᴅʢʝʣʽʥʛʝʥ 70-ʢʝ ʞʫʳʢ ᴇʩʽʤʜʽʢʪʝʨʜʽש ʞʝʨʝʩʽʥʫ ץʘʩʠʝʪʽʥʽש ʙʽʨʢʝʣʢʽ 

ʝʤʝʩ ʝʢʝʥʽש ʢᴇʨʩʝʪʽʧ, ʠʟʝʥʥʽ10 ש ʵʢʦʣʦʛʠʷʣʳʢ ʪװʨʽʥʽש ʽʰʽʥʜʝ ʢʣʠʤʘʪ ץײʩʘʩʪʳסʳ ʞʘץʳʥʜʘʫ 

ɺʦʣʛʦʛʨʘʜ ʦʙʣʳʩʳʥʳײץ שʤʰʘʫʪʪʳ ʞʝʨʣʝʨʽʥʜʝ ᴇʩʝʪʽʥ ʪװʨʣʝʨʽʥʽש ᴇʩʽʜʽʢʝʨʽ ʜʘʤʳסʘʥ. ɸʣ, 

ʉʪʘʚʨʦʧʦʣʴ ᴇʣʢʝʩʽʥʜʝ ʦʩʝʪʰ ʠʟʝʥʥʽש ʩʦʨʪʪʘʨʳ, פʳʟʳʣײץʤʜʘסʳ ײץʤʜʘץʪʳ ʪװʨʣʝʨʽʥʽש 

ʜʘʤʫʳ ʥʘʰʘʨ ʙʦʣʳʧ ʪץײʳʤ ʙʘʡʣʘʤʘʜʳ [7]. 

ɸʣ, ɸ.ʄ. נʘʙʙʘʩʦʚʪʳ[8] ש ʙʘץʳʣʘʫʳ ʙʦʡʳʥʰʘ ʆʨʪʘʣʳץ, ʂʘʟʘʢʩʪʘʥʥʳש ʩʘʟʜʳ 

ʰᴇʣʽʥʜʝ ʩʳʥʘʣסʘʥ ʥʝʛʽʟʛʽ 10 ʪװʨʜʽש ʽʰʽʥʜʝ ʞʝʨʛʽʣʽʢʪʽ ʠʟʝʥʥʽש ʪʘʩʪʘץʪʳ ʪװʨʽ ʞʦסʘʨʳ ᴇʥʽʤ 

ʙʝʨʛʝʥ. ᴆʟʙʝʢ ʤʘʣ ʰʘʨʫʘʰʳʣʳסʳ ʠʥʩʪʠʪʫʪʳʥʳש ʉʘʥʟʘʨ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʜʳ ʙʘʟʘʩʳʥʜʘ 
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ʰᴇʣ (ʪװʢʪʽ) ʠʟʝʥʽ ʙʽʨʽʥʰʽ ʞʳʣʜʳש ᴇʟʽʥʜʝ 90 ʧʘʡʳʟסʘ ʜʝʡʽʥ ᴇʣʛʝʥ, ʘʣ ʞʝʨʛʽʣʽʢʪʽ ʪװʢʩʽʟ 

ʠʟʝʥʥʱ ᴇʩʽʧ-ʜʘʤʫʳ ʞʘץʩʳ ʙʦʣʳʧ ʞʦסʘʨʳ ᴇʥʽʤ ʙʝʨʝʜʽ [9]. ɹʘסʘʨʘ ʝʢʧʝ ʰʘʨʫʘʰʳʣʳסʳ 

ʠʥʩʪʠʪʫʪʳʥʜʘ ʞʫʨʛʽʟʽʣʛʝʥ ʟʝʨʪʪʝʫʣʝʨ ʜʝ ʪװʢʩʽʟ ʠʟʝʥʛʝ ʞʘʪʘʪʳʥ ʄʘʣʴʛʫʟʘʨ ʤʝʥ ʄʘʡʣʳʩʘʡ 

ʵʢʦʣʦʛʠʷʣʳץ ʪװʨʣʝʨʽʥʽש ʉʘʨʳʪʘʫײץʤʥʘʥ ʞᴅʥʝ ɺʦʣʛʦʛʨʘʜ ʦʙʣʳʩʳʥʘʥ ʵʢʝʣʽʥʛʝʥ ʪװʢʪʽ 

ʠʟʝʥʥʝʥ ʝʜᴅʫʽʨ ʞʦסʘʨʳ ᴇʥʽʤ ʙʝʨʝʪʽʥʽש ʢᴇʨʩʝʪʪʽ .  

ʆʩʳʥʜʘʡ ʞײʤʳʩʪʘʨ ʢʝʡʽʥʨʝʢ פʘʨʰʳ ʜʘʣʘʩʳʥʜʘ ʞᴅʥʝ ʅײʨʘʪʘ ʞʦʪʘʣʘʨʳʥʜʘ ʰʦסʘʥ, 

ʠʟʝʥ, ʪʝʨʽʩʢʝʥʤʝʥ. ʉʦʥʜʘʡ-ʘץ ʪװʨʣʝʨʜʽש ʵʢʦʣʦʛʠʷʣʳץ ʘʡʤʘץʪʘʨʜʘ ʠʟʝʥʥʽש ʪװʨʣʝʨʽʤʝʥ 

ʞװʨʛʽʟʽʣʜʽ [10].  

ʂʝʡʽʥʛʽ 25-30 ʞʳʣ ʢᴇʣʝʤʽʥʜʝ ʰᴇʣ ʦʩʽʤʜʽʢʪʝʨʽʥ ʟʝʨʪʪʝʫ ᴆʟʙʝʢʩʪʘʥʜʘ ʙʽʨʥʝʰʝ ʙʘסʳʪʪʘ 

ʞװʨʜʽ. ɹʽʨʽʥʰʽʜʝʥ, çɾʘשʘ ʜʘץʳʣʜʘʨ ʤᴅʩʝʣʝʩʽש ʩʦʨʪʪʘʥ ʙᴇʣʝʢʪʝʫʛʝ ʙʦʣʤʘʡʜʳè ʜʝʧ ʅ. ʀ. 

ɺʘʚʠʣʦʚ ʘʡʪץʘʥʜʘʡ, ʞʝʨʽʥʜʽʨʫ ʢʝʟʽשʜʝ ʽʨʽʢʪʝʣʛʝʥ ᴇʩʽʤʜʽʢʪʝʨʜʽש ʙʘʨ װʣʛʽʣʝʨʽʥ ʩʝʣʝʢʮʠʷ 

ʞײʤʳʩʳʥʘ ʧʘʡʜʘʣʘʥʫ, ʩᴇʡʪʽʧ ʞʘשʘ ʩʦʨʪʪʘʨ ʰʳסʘʨʫסʘ ʙʦʣʜʳ. ʆʩʳסʘʥ ʙʘʡʣʘʥʳʩʪʳ ʠʟʝʥ 

   .ʣʛʽʣʝʨʽ ʟʝʨʪʪʝʣʜʽ [11]װ

ʉʦʥʳʤʝʥ, ᴆʟʙʝʢʩʪʘʥ ʈʝʩʧʫʙʣʠץʘʩʳʥʜʘ ʰᴇʣ ʤʘʣ ʘʟʳסʳʥʜʳץ ᴇʩʽʤʜʽʢʪʝʨʽ ʙʘʡʣʳסʳʥ 

ʞʠʥʘʫ, ʦʣʘʨʜʳ ʞʝʨʩʽʥʜʽʨʫ, ʩʝʣʝʢʮʠʷ ʞᴅʥʝ ʪʘʙʠסʠ ʞʘʡʳʣʳʤ ʰʳסʳʤʜʳʣʳסʳʥ ʢᴇʪʝʨʫ װʰʽʥ 

ʧʘʡʜʘʣʘʥʫ ʤᴅʩʝʣʝʣʝʨʰ ʟʝʨʪʪʝʫ ʞᴇʥʽʥʜʝ ʘʫץʳʤʜʳ ʞײʤʳʩʪʘʨ ʞװʦʛʽʟʽʣʛʝʥ. ɾʘʣʧʳ ʙײʨʳʥסʳ 

ɹװʢʽʣʦʜʘץʪʳפ ,ץʘʨʘʢᴇʣ ʰʘʨʫʘʰʳʣʳסʳ סʳʣʳʤʠ-ʟʝʨʪʪʝʫ ʠʥʩʪʠʪʫʪʳʥʜʘ 5 ʤʴʱʥʘʥ ʘʩʪʘʤ 

 ʨʣʝʨ ʤʝʥ ʫʣʛʽʣʝʨ [13] ʞʠʥʘʣʳʧװʣʛʽʣʝʨ [12], ɹʦʪʘʥʠʢʘ ʠʥʩʪʠʪʫʪʳʥʜʘ 700-ʛʝ ʞʫʳʢ, ʪװ

ʩʳʥʘʣʜʳ. ɽʢʧʝ ʞʘʡʳʣʳʤʜʘʨ ʞʘʩʘʫ ʪʝʦʨʠʷʩʳ ʦʜʘʥ ᴅʨʽ ʜʘʤʳʜʳ. ɸʣ, ʰᴇʣ ᴇʩʽʤʜʽʢʪʝʨʽʥ 

ʪװʨʣʝʨʜʽש ʵʢʦʪʠʧʪʝʨ ʞʠʳʥʪʳסʳʤʝʥ ʞʝʨʩʽʥʜʽʨʫ ʪᴅʩʽʣʽ ʞʘשʘʣʳʢ ʜʝʧ ʪʘʙʳʣʳʧ, ʘʚʪʦʨʣʳʢ, 

ʢʫᴅʣʽʢ ʙʝʨʽʣʜʽ. 

1970 ʞʳʣʜʘʥ ʙʘʩʪʘʧ ʊװʨʢʤʝʥʩʪʘʥʥʳש ʪװʨʣʽ ʪʦʧʳʨʘץ-ʢʣʠʤʘʪ ʞʘסʜʘʡʳʥʜʘ ʤʘʣ 

ʘʟʳʢʪʳʢ ᴇʩʽʤʜʽʢʪʝʨʜʽ ʩʳʥʘʫ ʞײʤʳʩʪʘʨʳ ʢʝש ʝʪʝʢ ʘʣʘ ʙʘʩʪʘʜʳ. ɹʽʨʽʥʰʽ ʨʝʪ ʂʦʧʝʪʜʘʛ 

ʙᴇʢʪʝʨʽʥʜʝ ᴆʟʙʝʢʩʪʘʥʥʘʥ ʘʣʳʥסʘʥ ײץʤʜʘץʪʳ ʠʟʝʥ, ʢʝʡʽʥʨʝʢ ʩʘʟʜʘץʪʳ ʞᴅʥʝ ʪʘʩʪʘץʪʳ ʠʟʝʥ 

ʪװʨʽʥ, ʞʝʨʩʽʥʜʽʨʫ ʙʘסʳʪʳʥʜʘ סʳʣʳʤʠ ʽʟʜʝʥʽʩʪʝʨ ʞװʨʛʽʟʽʣʜʽ. ʅᴅʪʠʞʝʩʽʥʜʝ ʦʣʘʨʜʳש ʞʘשʘ 

ʞʝʨʜʝ ᴇʩʽʧ-ʜʘʤʫ ץʘʩʠʝʪʪʝʨʽʥʽש ʞʦסʘʨʳ ʝʢʝʥʽ ʙʝʣʛʽʣʽ ʙʦʣʜʳ [14]. 

ʆʩʳ ʞʝʨʜʝ ʘʡʪʘʪʳʥ ʙʽʨ ʞʘʡ-ʦʣ ʙװʛʽʥʛʽ ײץʨסʘץ ʘʡʤʘץ ʞʝʤ-ʰᴇʧ ʰʘʨʫʘʰʳʣʳסʳʥʳש 

ʞʝʪʽʩʪʽʢʪʝʨʽ, ʢʝʟʽʥʜʝ ʦʩʳ ʩʘʣʘסʘ ʢᴇʧ ʝשʙʝʢ ʩʽשʽʨʛʝʥ ʊʫʨʢʤʝʥʩʪʘʥ סʳʣʳʤ ɸʢʘʜʝʤʠʷʩʳʥʴש 

ʘʢʘʜʝʤʠʧ ʅ.ʊ. ʅʝʯʘʝʚʘʥʳʥ, ʝʩʽʤʽʤʝʥ ʪʽʢʝʣʝʡ ʙʘʡʣʘʥʳʩʪʳ. ʆʣ ʝʟ ʝשʙʝʢʪʝʨʽʥʜʝ ʰᴇʣ 

ʞʘʡʳʣʳʤʜʘʨʳʥʳש ʵʢʦʣʦʛʠʷʩʳʥ ʞʘʥ-ʞʘʢʪʳ ʟʝʨʪʪʝʧ, ʦʣʘʨʜʳʥ, ʰʳסʳʤʜʳʣʳסʳʥ ʢᴇʪʝʨʫʜʽש 

 .ʳʥʜʘʜʳ [15]ץʳʣʳʤʠ ʥʝʛʽʟʜʝʨʽʥ ʢʘʣʘʧ, ʜʘʤʫ ʞʦʣʜʘʨʳʥ ʘʡס

ɸʫʳʣ ʤʘשʳʥʜʘסʳ ʞʘʡʳʣʳʤʜʘʨʜʳ ʛʝʦʙʦʪʘʥʠʢʘʣʳץ ʟʝʨʪʪʝʫ ʥᴅʪʠʞʝʩʽʥʜʝ ʘʣʳʥסʘʥ 

ʤᴅʣʽʤʝʪʪʝʨʛʝ ʩװʡʝʥʩʝʢ, ᴇʩʽʤʜʽʢʪʝʨʜʽש ʙʽʨʢʝʣʢʽ ʝʤʝʩʪʽʛʽ, ʢᴇʧ ʰʦסʳʨʣʘʥʫʳ ʞᴅʥʝ ʤʘʣ ʙʘʩʳʥ 

ʰʘʤʘʜʘʥ ʪʳʩ ʧʘʡʜʘʣʘʥʫ ᴇʩʽʤʜʽʢʪʝʨ ץʘʫʳʤʜʘʩʪʳסʳʥʳש ᴅʨʪװʨʣʽʣʽʛʽʥʝ ᴅʩʝʨ ʝʪʽʧ, ᴇʥʽʤʜʽʣʽʢʪʽ 

ʪᴇʤʝʥʜʝʪʢʝʥ. ɾʘʡʳʣʳʤʜʘʨʜʳש ʩʘʧʘʩʳʥ ʞʘץʩʘʨʪʫ װʰʽʥ ʤʘʣ ʙʘʩʳʥ ʨʝʪʪʝʫ, ʝʛʽʩʪʽʢ 

ʘʣץʘʧʪʘʨʳʥ ײʣסʘʡʪʫ, ʞʘʡʳʣʳʤ ʘʫʳʩʧʘʣʳ ʝʛʽʩ ʞװʡʝʩʽʥʜʝ ʰʘʣסʘʡʜʘסʳ ʞʘʡʳʣʳʤʜʘʨʜʳ 

ʧʘʡʜʘʣʘʥʫ, ʞʘʡʳʣʳʤʜʘʨסʘ ײץʨסʘץʰʳʣʳץץʘ ʪᴇʟʽʤʜʽ ʤʘʣ ʘʟʳץʪʳץ ᴇʩʽʤʜʽʢʪʝʨʜʽ ʝʛʫ 

ʰʘʨʘʣʘʨʳʥ ʞװʨʛʽʟʫ ץʘʞʝʪ [16]. 

ʐᴇʣ ʞᴅʥʝ ʰᴇʣʝʡʪ ʤʘʣ ʘʟʳץʪʳץ ᴇʩʽʤʜʽʢʪʝʨʽʥ ᴇʩʽʨʫʜʽס שʳʣʳʤʠ ʥʝʛʽʟʜʝʨʽ ʜʘʤʳʪץʘʥ 

 ʘʪʘʨʳʥʜʘ ʃ.ʇ. ʉʠʥʴʢʦʚʩʢʠʡ ʜʝ ʙʘʨ. ʆʣ ʙʽʨʽʥʰʽ ʨʝʪ 50-ʰʳ ʞʳʣʜʘʨʜʘʥ ʙʘʩʪʘʧץ ʘʣʳʤʜʘʨס

ʆשʪװʩʪʽʢ ʊᴅʞʽʛʽʩʪʘʥʜʘ ʞʫʩʘʥʥʳʥ װʰ ʪװʨʽ, ʩʦʜʘʥ ʩʦש ʠʟʝʥʥʽ[17] ש, ʘʣ ʢʝʡʽʥʽʨʝʢ 

ʰʳʪʳʨʰʳʢʪʳש ʝʢʽ ʪװʨʽʥ, ʵʩʧʘʨʮʝʪʪʽ, ʪʘʩʧʘʰʝʧʪʽ ʞᴅʥʝ ʙʘʩʢʘ ʙʽʨʞʳʣʜʳץ ᴇʩʽʤʜʽʢʪʝʨʜʽ 

ʟʝʨʪʪʝʜʽ. ʅᴅʪʠʞʝʩʽʥʜʝ ʞʫʩʘʥʥʳש ʝʢʽ ʪװʨʽ ʤʝʥ ʙʫʘʩʩʴʝ ʰʳʪʳʨʰʳסʳʥ ᴇʥʜʽʨʽʩʢʝ ʝʥʛʽʟʫ 

 ʘ ʧʘʡʜʘʣʘʥʫסʳʣץᴃʩʽʤʜʽʢʪʝʨʜʽ ʝʢʧʝ ʜʘ ץʳʥʜʳסʘʪʘʨ ʞʘʙʘʡʳ ʤʘʣ ʘʟʳץ ʩʳʥʳʣʜʳ. ʉʦʥʳʤʝʥײ

ʢʝʟʽʥʜʝʛʽ ʝʨʝʢʰʝʣʽʢʪʝʨ ʢᴇʨʩʝʪʽʣʜʽ. ʐᴇʣʝʡʪ ʘʡʤʘʢʪʘסʳ ʞʘʡʳʣʳʤʜʘʨʜʳ ʞʘʢʩʘʨʪʫ װʰʽʥ 

ʠʟʝʥʥʽש ʙʦʣʘʰʘסʳ ʤʦʣ ʜʘʢʳʣ ʝʢʝʥʽ ʜᴅʣʝʣʜʝʥʜʽ.  

ɾʘʙʘʡʳ ʤʘʣ ʘʟʳʢʪʳʢ ᴇʩʽʤʜʽʢʪʝʨʜʽ ᴇʩʽʨʫʜʝ פʳʨסʳʟʩʪʘʥ סʘʣʳʤʜʘʨʳ ʜʘ ʘʡʪʘʨʣʳץʪʘʡ 

 ʘʥ ʽʟʜʝʥʽʩʪʝʨ ʥʝʛʽʟʽʥʝʥ ʠʟʝʥʛʝסʘʩʳʨʜʴʱ 60-ʰʳ ʞʳʣʜʘʨʳʥʘʥ ʙʘʩʪʘʣס ʦʩʪʳ. ᴆʪʢʝʥץ ʣʝʩװ

ʙʘסʳʪʪʘʣʜʳ. פʳʨסʳʟʩʪʘʥʥʳש ʪװʨʣʽ ʪʦʧʳʨʘץ-ʢʣʠʤʘʪ ʞʘסʜʘʡʳʥʜʘ ʞʝʨʛʽʣʽʢʪʽ ʠʟʝʥ ʪװʨʣʝʨʽ 

ʞʘץʩʳ ʝʩʽʧ-ʜʘʤʳʜʳ, ᴇʥʽʤʜʽʣʽʛʽ ʞʦסʘʨʳ ʙʦʣʜʳ. ʆʥʳ ʞʝʨʩʽʥʜʽʨʫ ʘʡʤʘץʪʳץ ʥʝʛʽʟʽʥʜʝ 
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ʞװʨʛʽʟʽʣʜʽ, ʝʢʽ ʩʦʨʪʳ ʰʘʨʫʘʰʳʣʳץʪʘʨסʘ ʧʘʡʜʘʣʘʥʫסʘ ʙʝʨʽʣʜʽ [18]. 

ɺ.ʅ.ʉʤʝʶʭʘ [19] ʤᴅʣʽʤʝʪʽ ʙʦʡʳʥʰʘ 90-ʰʳ ʞʳʣʜʘʨʜʳʥ ʙʘʩʳʥʜʘ ʆʰ ʦʙʣʳʩʳʥʜʘ 

ʆשʪװʩʪʽʢ פʘʟʘץʩʪʘʥʥʘʥ ᴅʢʝʣʽʥʛʝʥ ʠʟʝʥʥʽש ʝʛʽʩʽ 3000 ʛʝʢʪʘʨסʘ, ʪʘʨʣʘʫʜʽʢʽ 50 ʛʝʢʪʘʨסʘ 

ʞʝʪʢʝʥ. ʉʦסשʳ ʞʳʣʜʘʨʳ פʳʨסʳʟʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳ ʙʦʡʳʥʰʘ ʝʢʧʝ ʞʘʡʳʣʳʤʜʘʨ ʢʦʣʝʤʽ 30 

ʤʳש ʛʝʢʪʘʨסʘ ʞʝʪʽʧ, ʦʥʴש ʽʰʽʥʜʝ ʠʟʝʥʥʽש ʪײʢʳʤʜʳץ ʝʛʽʩʽ 1000 ʛʝʢʪʘʨʜʳ ײץʨʘʜʳ. פʘʟʽʨʛʽ 

ʢʝʟʜʝ פʳʨסʳʟʩʪʘʥʥʳש ʦשʪװʩʪʽʛʽʥʜʝ ʥʝʛʽʟʽʥʝʥ ʠʟʝʥ ʤʝʥ ʝʨʢʝʢ, ʘʣ ʩʦʣʪװʩʪʽʢ ᴇʥʽʨʽʥʜʝ ʝʨʢʝʢ 

ʞᴅʥʝ ʪʘʨʘʫʣ ʝʛʽʣʫʜʝ. 

 ʘʰסᴇʩʽʤʜʽʢʪʝʨʜʽ ᴇʩʽʨʫʜʽ ʘʣ ץʪʳץʳʥʜʘ ʤʘʣ ʘʟʳסʰᴇʣ ʞᴅʥʝ ʰᴇʣʝʡʪ ʘʡʤʘ שʩʪʘʥʥʳץʘʟʘפ

ʨʝʪ ץʦʣסʘ ʘʣסʘʥ ɸ.ɺ. ʂʘʰʠʨʠʥʘ ʟʝʨʪʪʝʫʣʝʨʽʥ, ɸ.ɼ.ʅʝʞʝʚʣʝʚʘ [20] ᴇʪʢʝʥ סʘʩʳʨʜʳ50 ש-ʰʽ 

ʞʳʣʜʘʨʳʥʘʥ ʙʘʩʪʘʧ ɸʣʤʘʪʳ ʦʙʣʳʩʳʥʳʮ ʞʘʡʳʣʳʤʜʳץ ʞʝʨʣʝʨʽʥʜʝ ʞʘʣסʘʩʪʳʨʜʳ. 

ʉʳʥʘʣסʘʥ ᴇʩʽʤʜʽʢʪʝʨ ʽʰʽʥʝʥ ʠʟʝʥʥʽש ʰʳסʳʤʜʳʣʳסʳ ʞʦסʘʨʳ ʙʦʣʜʳ.  

60-ʰʳ ʞʳʣʜʘʨʜʳʮ ʦʨʪʘʩʳʥʘʥ ʙʘʩʪʘʧ פʘʟʘʢʩʪʘʥʥʳײץ שʦסʘץ ʘʡʤʘסʳʥʳש ʪʘʙʠסʠ ʤʘʣ 

ʘʟʳסʳʥʜʳץ ᴇʩʽʤʜʽʢʪʝʨʜʽʥ ʞʠʥʘʫ ʤʝʥ ʪװʨʣʽ ʪʦʧʳʨʘץ-ʢʣʠʤʘʪ ʞʘסʜʘʡʳʥʜʘ ʩʳʥʘʫ ʞײʤʳʩʪʘʨʳ 

ʢʝשʽʥʝʥ ʞװʨʛʽʟʽʣʝ ʙʘʩʪʘʜʳ. פʘʟʘץʩʪʘʥʥʳש ʦשʪװʩʪʽʢ-ʰʳסʳʩ ʘʫʤʘסʳʥʜʘ ʪʘʨʣʘʫʜʳ ʪʝʢ 

ʰᴇʣʝʡʪ ʞʝʨʣʝʨʜʝ סʘʥʘ ᴇʩʽʨʫ, ʰᴇʣ ʘʫʤʘץʪʘ ʪʝʨʽʩʢʝʥ, ʢװʡʨʝʫʽʢ, ʢʘʨʘʤʘʪʘʫ, ʩʝʢʩʝʫʽʣ 

ᴇʩʽʤʜʽʢʪʝʨʽʥ ʠʟʝʥʤʝʥ ʘʨʘʣʘʩ ʝʢʧʝ ʞʘʡʳʣʳʤʜʳץ, ʞʘʩʘʫ װʰʽʥ ʪʠʽʤʜʽ ʝʢʝʥʽ ʘʥʳץʪʘʣʜʳ. 

ɾʘʣʧʳ ʦʩʳ ᴇשʽʨʜʝ ᴇʩʝʪʽʥ ʤʘʣ ʘʟʳסʳʥʜʳץ ᴇʩʽʤʜʽʢʪʝʨʜʽש ʵʢʦʣʦʛʠʷʣʳʢ-ʙʠʦʣʦʛʠʷʣʳʢ 

 ʳʣʳʤʠ ʥʝʛʽʟʜʝʨʽס שʳ, ʝʢʧʝ ʞʘʡʳʣʳʤ ʞʘʩʘʫʜʳסʳʟʜʳʣʳשʤʘ ץʘʩʠʝʪʪʝʨʽ ʤʝʥ ʰʘʨʫʘʰʳʣʳץ

ʀ.ʀ. ɸʣʠʤʘʝʚʪʳ[21] ש ʝשʙʝʢʪʝʨʽʥʜʝ ʞʘʥ-ʞʘץʪʳ ʢᴇʨʩʝʪʽʣʜʽ.  

ʆשʪװʩʪʽʢ פʘʟʘץʩʪʘʥʥʳש ʰᴇʣ ʘʡʤʘסʳʥʜʘ ʉ. ᴄʙʜʽʨʘʠʤʦʚ ʞʝʪʝʢʰʽʣʽʛʽʤʝʥ ʞװʨʛʽʟʽʣʛʝʥ 

ʘʣסʘʰץʳ ʟʝʨʪʪʝʫʣʝʨ ʥᴅʪʠʞʝʩʽ ʄʦʡʳʥײץʤʜʘ ᴇʩʝʪʽʥ ʢײʤʜʘץʪʳ ʠʟʝʥʜʽ ʩײʨ ʪʝʨʽʩʢʝʥʤʝʥ, ʢʘʨʘ 

ʩʝʢʩʝʫʽʣ ᴇʩʽʨʫʛʝ ʪʦʣʳץ ʤװʤʢʥʰʽʣʽʢ ʙʘʨ ʝʢʝʥʽʥ ʜᴅʣʝʣʜʝʜʽ [22].  

ʂʝʡʽʥʛʽ 25-30 ʞʳʣ ʢᴇʣʝʤʽʥʜʝ ʞװʨʛʽʟʽʣʛʝʥ סʳʣʳʤʠ ʞײʤʳʩʪʘʨ ʤʘʣ ʘʟʳסʳʥʜʳץ ᴇʩʽʤʜʽʢ 

ʪװʨʣʝʨʽʥ ʤʦʣʘʡʪʫסʘ ʞᴅʥʝ ʞʘשʘ ʩʦʨʪʪʘʨ ʰʳסʘʨʫסʘ ʙʘסʳʪʪʘʣʜʳ. ɹײʣ ʦʨʘʡʜʘ פʘʟʘץʩʪʘʥʥʳש 

ʦשʪװʩʪʽʢ-ʰʳסʳʩʳʥʜʘ ʠʟʝʥʥʽװ 193 שʣʛʽʩʽ ʘʨʘʩʳʥʘʥ 5 װʣʛʽ ʪʘʥʜʘʧ ʘʣʳʥʜʳ. ʉʦסשʳʥʳש ʝʢʽ 

 ץʪʳץʢʽʣʦʜʘװʳ ɹסʨʳʥײʘʥ ʙץʪʘ ʦʨʥʘʣʘʩץʣʛʽʩʽ ɺʦʣʛʦʛʨʘʜ ʦʙʣʳʩʳʥʜʘ ᴇʩʝʜʽ. ʐᴇʣʝʡʪ ʘʡʤʘװ

ᴇʩʽʤʜʽʢ ʰʘʨʫʘʰʳʣʳסʳ ʠʥʩʪʠʪʫʪʳʥʳש ɸʨʘʣ ʤʘשʳ ʪᴅʞʨ̔ʠʙʝ ʩʪʘʥʩʘʩʳʥʴפ שʘʟʘץʩʪʘʥʥʳש 

ʰᴇʣ ʞᴅʥʝ ʰᴇʣʝʡʪ ʞʝʨʣʝʨʽʥʜʝʛʽ ʤʘʣ ʘʟʳסʳʥʜʳץ ᴇʩʽʤʜʽʢʪʝʨʽʥʽש ʙʘʡʣʳסʳʥ ʟʝʨʪʪʝʫʜʝ ʘʣʘʨ 

ʦʨʥʳ ʝʨʝʢʰʝ [23]. ʀʟʝʥ ʩʦʨʪʪʘʨʳʥ ʰʳסʘʨʫʜʘ ʉʦʣʪװʩʪʽʢ ɸʨʘʣʤʘשʳ ʘʫʤʘסʳʥʜʘ ʢᴇʧ ʞʳʣʜʘʨ 

ʙʦʡʳ ʠʟʝʥʥʽש ʆʨʪʘ ɸʟʠʷ, פʘʟʘץʩʪʘʥ ʞᴅʥʝ ʄʦסשʦʣʠʷ ʝʣʜʝʨʽʥʽש ʪʝʨʨʠʪʦʨʠʷʩʳʥʘʥ ʞʠʥʘʣסʘʥ 

 ץʞᴅʥʝ ʰʘʨʫʘʰʳʣʳ ץʙʠʦʣʦʛʠʷʣʳ ,ץʘʥ ʵʢʦʣʦʛʠʷʣʳסʪʘʣץʥᴅʪʠʞʝʩʽʥʜʝ ʘʥʳ שʣʛʽʥʥʽװ 400

ʝʨʝʢʰʝʣʽʢʪʝʨʽʤʝʥ ʙᴇʣʽʥʝʪʽʥ 13 ʵʢʦʪʠʧʢʝ ʞʘʪʘʪʳʥ װʣʛʽʣʝʨʜʽש ʤʘשʳʟʜʳʣʳסʳ ᴇʪʝ ʟʦʨ [24].  

 ʳʟʩʪʘʥסʳʨפ ,ʩʪʘʥ, ʊᴅʞʽʢʩʪʘʥץʘʟʘפ ʳʥʜʘסʰᴇʣʝʡʪ ʘʡʤʘ שʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʳץʘʟʘפ

ʞᴅʥʝ ʈʦʩʩʠʷʥʳש ʆשʪװʩʪʽʢ ᴇשʽʨʽʥʝʥ ʪʝʨʽʣʛʝʥ ʠʟʝʥʥʽװ 24 שʣʛʽʩʽ ʟʝʨʪʪʝʣʽʧ, ʂ-76 װʣʛʽʩʽ 

ʘʫʜʘʥʜʘʩʪʳʨʳʣסʘʥ ɼʞʘʝʛʘʨ ʩʦʨʪʳʥʘʥ ʞʦסʘʨʳ ᴇʥʽʤ ʙʝʨʛʝʥ [25]. 

ʐᴇʣ ʤʘʣ ʘʟʳʢʪʳץ ᴇʩʽʤʜʽʢʪʝʨʽʥ ᴇʩʽʨʫ ʘʣʳʩ ʰʝʪ ʝʣʜʝʨʜʝ ʜʝ ץʦʣסʘ ʘʣʳʥʘ ʙʘʩʪʘʜʳ. ɸ. 

ʊʘʨʠʬʠ [26] ʤᴅʣʽʤʝʪʪʝʨʽ ʙʦʡʳʥʰʘ ʀʨʘʥʥʳש ʍʦʨʘʩʘʥ ʝשʽʨʽʥʜʝ ɸʣʘʙײʪʘ ʪץײʳʤʜʘʩʳʥʘ 

ʞʘʪʘʪʳʥ ʪװʨʣʝʨʜʽ ʟʝʨʪʪʝʧ ʪװʨʣʽ ʤʘץʩʘʪץʘ ʧʘʡʜʘʣʘʥʫסʘ ײʩʳʥʜʳ. 

ʀʟʝʥ װʣʛʽʣʝʨʽʥ ʞʘʥ-ʞʘץʪʳ ʟʝʨʪʪʝʫ ʞײʤʳʩʪʘʨʳʥ ɸʤʝʨʠʢʘ ײפʨʘʤʘ ʐʪʘʪʪʘʨʳ 

 ʘץץʘ, ʘʧʪʘʧ ʳʩʪʳץץʰʳʣʳץʘסʨײץ ʘʥ [27]. ʅᴅʪʠʞʝʩʽʥʜʝ ʠʟʝʥ ʉסʘ ʘʣסʦʣץ ʘʣʳʤʜʘʨʳ ʜʘס

ʪᴇʟʽʤʜʽ ᴇʩʽʤʜʽʢ-ʢʣʘʩʩ ʉ4 ץʘʪʘʨʳʥʘ ʝשʛʽʟʽʣʛʝʥ. ɿʝʨʪʪʝʫʣʝʨ 2024 - 2026 ʞʳʣʜʘʨʳ ɹʈ 

22884393 çפʘʟʘץʩʪʘʥʥʳש ᴅʨʪװʨʣʽ ʘʛʨʦʢʣʠʤʘʪʪʳץ ʘʡʤʘץʪʘʨʳ װʰʽʥ ʞʝʤ-ʰᴇʧ 

ʜʘץʳʣʜʘʨʳʥʳש ʙᴅʩʝʢʝʛʝ ץʘʙʽʣʝʪʪʽ ʩʦʨʪʪʘʨʳ ʤʝʥ ʙʫʜʘʥʜʘʨʳʥ ʞʘʩʘʫ ʞᴅʥʝ ʩʦʨʪʪʳץ 

ʪʝʭʥʦʣʦʛʠʷʥʳ ʜʘʤʳʪʫè ױʊʇ ʞʦʙʘʩʳ ʙʦʡʳʥʰʘ ʞװʨʛʽʟʽʣʜʽ. פʘʨʞʳʣʘʥʜʳʨʫ ʢᴇʟʽ: פʘʟʘץʩʪʘʥ 

ʈʝʩʧʫʙʣʠʢʘʩʳ ɸʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ ʤʠʥʠʩʪʨʣʽʛʽ. 

ʄʘʪʝʨʠʘʣʜʘʨ ʤʝʥ ᴅʜʽʩʪʝʨ. פʘʟʘץʩʪʘʥ ץʫʘשʰʳʣʳץ ᴇʩʽʤʜʽʢʪʝʨʜʽש ʩʦʨʪʪʘʨʳʥ ʞʘʩʘʫ 

ʞײʤʳʩʳ 80 ʞʳʣʜʘʨʳ ץʦʣʜסʘ ʘʣʳʥʜʳ.   

ɸʣסʘʰ ʨʝʪ ʙײʨʳʥסʳ ʰʘʣסʳʥʜʳץ ʞʘʡʳʣʳʤ ʰʘʨʫʘʰʳʣʳסʳ נɿʀ ץʳʟʤʝʪʢʝʨʣʝʨʽ  

ʠʟʝʥʥʽש ɸʣʤʘʪʳʣʳײץ ץʤʜʘ1 ץ ʢʝʡʽʥʛʽ, ʷסʥʠ 2023 ʞʳʣʳ 2 ʩʦʨʪʳ ʰʳסʘʨʳʣʜʳ [28].  

ɺ.ʈ. ɺʠʣʴʷʤʩ ʘʪʳʥʜʘסʳ ʞʝʤʰᴇʧ ᴇʥʜʽʨʫ ʞᴇʥʽʥʜʝʛʽ ɹװʢʽʣʨʝʩʝʡʣʽʢ סʳʣʳʤʠ-ʟʝʨʪʪʝʫ 
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ʠʥʩʪʠʪʫʪʳ ץʳʟʤʝʪʢʝʨʣʝʨʽ ʞʘשʘ ʩʦʨʪ ʰʳסʘʨʫסʘ ʢᴇʧ ץʳʟʤʝʪ ʘʪץʘʨʜʳ ʞᴅʥʝ ᴆʟʙʝʢʩʪʘʥʥʳש 

ʞʘʡʳʣʳʤ ʵʢʦʣʦʛʠʷʩʳ ʠʥʩʪʠʪʫʪʳʥʜʘ 10-ʥʘʥ ʘʩʪʘʤ ʩʦʨʪʪʘʨ, ʘʪʘʧ ʘʡʪץʘʥʜʘ ʩʝʢʩʝʫʽʣʜʽש, 

ʠʟʝʥʥʽץ ,שʘʨʘʤʘʪʘʫʜʳש, ʪʝʨʽʩʢʝʥʥʽש, ʞʫʩʘʥʥʳש, ʪʘʩʧʘʰᴇʧʪʽש ʞᴅʥʝ ʪ.ʙ. ᴇʩʽʤʜʽʢʪʝʨ ʪװʨʣʝʨʽ 

ʰʳץʪʳ [29]. 

 ʉʦʨʪ ʪװʨʽʥ ʞʘʩʘסʘʥʜʘ ʬʠʪʦʮʝʥʝʪʠʢʘʣʳץ, ʵʜʘʬʠʷʣʳץ ʞᴅʥʝ ʵʢʦʪʠʧʪʽ ʩʝʣʝʢʮʠʷ 

 ʘץʞᴅʥʝ ʙʘʩ ץʰʳʣʳשʫʘץ ʠʜʘ ʤʝʥ ᴅʜʽʩʪʝʤʝסʘץ ʣײʠʜʘʩʳ ʤʝʥ ᴅʜʽʩʪʝʤʝʩʽ ʧʘʡʜʘʣʘʥʳʣʘʜʳ. ɹסʘץ

ʜʘ ᴇʩʽʤʜʽʢʪʝʨ ʩʝʣʝʢʮʠʷʩʳ ʘʫץʳʤʳʥʜʘ ʘʨʪʳץʰʳʣʳץʪʘʨסʘ ʠʝ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ.  

ɿʝʨʪʪʝʫ ʞײʤʳʩʳ פʘʟʘץʩʪʘʥʥʳש ʦשʪװʩʪʽʛʽʥʜʝ ʪʘʫ ʤʘשʳ ʞᴅʥʝ ʞʘʟʳץ ʰᴇʣʽʥʜʝ 

ʞװʨʛʽʟʽʣʝʜʽ. ɿʝʨʪʪʝʫ ʥʳʩʘʥʳ ʢᴇʰʝʞʘʡʣʘʨʜʘ ᴅʨ ʞʳʣʜʘʨʳ ʝʛʽʣʛʝʥ ʪʘʩʧʘʰᴇʧʪʽש, ʞװʟʛʽʥʥʽש 

ʞᴅʥʝ ʠʟʝʥʥʽש ʪװʨʣʝʨʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ.   

çʆשʪװʩʪʽʢ-ɹʘʪʳʩ ʤʘʣ ʞᴅʥʝ ᴇʩʽʤʜʽʢ ʰʘʨʫʘʰʳʣʳסʳ סʳʣʳʤʠ-ʟʝʨʪʪʝʫ ʠʥʩʪʠʪʫʪʳè 

ɾʐʉ-ʽ ץʳʟʤʝʪʢʝʨʣʝʨʽ פʘʟʘץʩʪʘʥʥʳש ʦשʪװʩʪʽʛʽʥʜʝ ץʫʘשʰʳʣʳץ ᴇʩʽʤʜʽʢʪʝʨʽʥʽש ʙʘʡ 

ʢʦʣʣʝʢʮʠʷʩʳ ʪʦʧʪʘʤʘʩʳʥ ʞʘʩʘʜʳ. 23 ʩʦʨʪ ʞʘʩʘʣʳʥʳʧ, ʩʦʥʳש ʽʰʽʥʜʝ 17 ʩʦʨʪ ʄʝʤʣʝʢʝʪʪʽʢ 

ʨʝʝʩʪʨ ʩʝʣʝʢʮʠʷʣʳץ ʞʝʪʽʩʪʽʛʽʥʝ ʪʽʨʢʝʣʜʽ [30]. ɸʪʘʣסʘʥ ʢʦʣʣʝʢʮʠʷ ʪʦʧʪʘʤʘʩʳ ʞʳʣ ʩʘʡʳʥ 

ʙʘʩץʘ ʜʘ ᴇʩʽʤʜʽʢ ʪװʨʣʝʨʽ ʤʝʥ  װʣʛʽʣʝʨʽ ʘʨץʳʣʳ ʪʦʣʳץʪʳʨʳʣʳʧ ʦʪʳʨ ʞᴅʥʝ ᴇʩʽʤʜʽʢ 

ʪװʨʣʝʨʽʥʽײ שʣסʘʶʳʥʳש ʥʝʛʽʟʛʽ ʢᴇʟʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ.   

 ʅᴅʪʠʞʝʣʝʨ ʞᴅʥʝ ʦʣʘʨʜʳ ʪʘʣץʳʣʘʫ. פʘʟʘץʩʪʘʥʥʳש ʦשʪװʩʪʽʢ ᴇשʽʨʽ ʞʘסʜʘʡʳʥʜʘ ʠʟʝʥ 

-ʘץ ץʘʟʘפ ʳסʨʥrײʘʥ ʙץʰᴇʣʜʝ ʦʨʥʘʣʘʩ ץʤʳʩʪʘʨʳ 1967 ʞʳʣʜʘʥ ʞʘʟʳײʣʛʽʣʝʨʽʥ ʟʝʨʪʪʝʫ ʞװ

ʨʘʢᴇʣ ʰʘʨʫʘʰʳʣʳסʳ סʳʣʳʤʠ ʟʝʨʪʪʝʫ ʠʥʩʪʠʪʫʪʳʥʳש çɹʘץʪʳᴇʣʝשè ʪᴅʞʽʨʙʠʝ ʞʘʡʳʥʜʘ ʙʘʩ-

ʪʘʣסʘʥ. ɸʣסʘʰ ʨʝʪ ʄʦʡʥrײץʤʥʳײץ שʤʜʳ ʞʝʨʽʥʝʥ ʪʝʨʽʣʛʝʥ ʩײʨ ʠʟʝʥʜʽ ʢʝʡʽʥ ʉʘʤʘʨץʘʥʜ-

ʪʘסʳ ɹװʢʽʣʦʜʘץʪʳץ ץʘʨʘʢᴇʣ סʳʣʳʤʠ-ʟʝʨʪʪʝʫ ʠʥʩʪʠʪʫʪʳʥʳש ʘʣʳʥסʘʥ ʩײʨ ʠʟʝʥʥʽש ʞʘʩʳʣʜʘʫ 

ʠʟʝʥʥʽ1 ש ʞᴅʥʝ ʞʝʨʛʽʣʽʢʪʽ 1 װʣʛʽʩʽʥ 2004 ʞʳʣסʘ ʜʝʡʽʥ ʟʝʨʪʪʝʫʜʝʥ ʙʘʩʪʘʣסʘʥ. 

ɿʝʨʪʪʝʣʛʝʥ װʣʛʽʣʝʨʜʽש ʩʘʥʳ 165 ʞʝʪʪʽ, ʦʥʳ195 ש ʩײʨ 20-ʩʳ ʞʘʩʳʣʜʘʫ ʠʟʝʥʛʝ ʞʘʪʘʜʳ. 

ɹʠʦʣʦʛʠʷʣʳץ ï ʰʘʨʫʘʰʳʣʳץ ץʘʩʠʝʪʪʝʨʽʤʝʥ ʝʨʝʢʰʝʣʝʥʛʝʥ ʦשʪװʩʪʽʢ ʘʡʤʘץʪʘʨʜʘʥ ʘʣʳʥסʘʥ 

 ʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳ ʩʝʣʝʢʮʠʷ ʞʝʪʽʩʪʽʢʪʝʨʽ ʄʝʤʣʝʢʝʪʪʽʢ ʨʝʩʩʪʨʽʥʝץʘʟʘפ ʥʝʛʽʟʽʥʜʝ שʣʛʽʣʝʨʜʽװ

ʝʥʛʽʟʽʣʛʝʥ 4 ʩʦʨʪ ʰʳסʘʨʳʣʜʳ.  

ʉʦʣʪװʩʪʽʢ ʞᴅʥʝ ʙʘʪʳʩ ʘʡʤʘץʪʘʨʜʘʥ ʘʣʳʥסʘʥ װʣʛʽʣʝʨ ʦשʪװʩʪʽʢ ʰᴇʣʜʽש ʢʣʠʤʘʪ 

ʞʘסʜʘʡʳʥʘ ʪᴇʟʽʤʜʝʫ ʢʝʣʽʧ ʪʽʨʰʽʣʽʢʪʝʨʽ 2-7 ʞʳʣסʘ ʜʝʡʽʥ סʘʥʘ ʩʦʟʳʣʜʳ. ɼʝʛʝʥʤʝʥ 

 ʳ, ᴇʩʽʤʜʽʢʪʝʨ ʙʦʡʳ ʞᴅʥʝסʪʘʣʳץʽʰʢʝʣʽʛʽ, ʞʘʧʳʨʘשʞʽ שʪʘʨʳʥʳץʘʨʘʩʳʥʜʘ ʩʘʙʘ שʣʛʽʣʝʨʽʥʽװ

ʚʝʛʝʪʘʮʠʷʣʳײ ץʟʘץʪʳʣʳסʳ ʙʦʳʥʰʘ ʢʝʡʙʽʨ װʣʛʽʣʝʨ ʝʨʢʰʝʣʝʥʜʽ. ʆʩʳסʘʥ ʙʘʡʣʘʥʳʩʪʳ 2000 

ʞʳʣʜʘʥ ʙʘʩʪʘʧ ʪʘʫ ʙᴇʢʪʝʨʽ ʞʘʟʳסʳʥʜʘ ʦʨʥʘʣʘʩץʘʥ ʬʠʟʠʦʣʦʛʠʷʣʳץ ʢʝʰʝʥʜʝ, 2020 ʞʳʣʜʘʥ 

ʊʘʩʩʘʡ ʪᴅʞʽʨʙʠʝ ʞʘʡʳʥʜʘ ʠʟʝʥ װʣʛʽʣʝʨʽʥ ʟʝʨʪʪʝʫ ʞײʤʳʩʪʘʨʳ ʙʘʩʪʘʣʜʳ.  

2001-2002 ʞʳʣʜʘʨʳ ʝʛʽʣʛʝʥ ʢᴇʰʝʪʞʘʡʜʘ ʩʦʣʪװʩʪʽʢ-ʙʘʪʳʩ װʣʛʽʣʝʨʽ ʦשʪװʩʪʽʢ 

 ʳʤץײʘʩʪʳʨʳʧ, ʞʳʣʤʘ ʞʳʣ ʪסʘ ʜʝʡʽʥ ʪʽʨʰʽʣʽʛʽʥ ʞʘʣסʣʛʽʣʝʨʤʝʥ ʙʽʨʜʝʡ 2021 ʞʳʣװ

ʙʘʡʣʘʡʜʳ, ᴇʥʽʤʜʽʣʽʛʽ ʪᴇʤʝʥʜʝʪʧʝʡʜʽ.  

ɸʡʪʘʣʳ2012 ץ ʞʳʣʳ çɹʘץʪʳᴇʣʝשè ʪᴅʞʽʨʙʠʝ ʞʘʡʳ ʤʝʥ ʌʠʟʠʦʣʦʛʠʷʣʳץ ʢʝʰʝʥʜʝ 

ʝʛʽʣʛʝʥ ʢʦʥʢʫʨʩʪʳץ ʩʳʥʘץʪʘסʳ ʠʟʝʥ װʣʛʽ ʣʝʨʽʥʽש ʢᴇʨʩʝʪʢʽʰʪʝʨʽ 2017 ʞʳʣʳ ʪᴇʤʝʥʜʝʛʽ ʜʝʡ 

ʙʦʣסʘʥ.  

ɿʝʨʪʪʝʫʣʝʨ ʢᴇʨʩʝʪʢʝʥʜʝʡ, çɹʘץʪʳᴇʣʝשè ʪᴅʞʽʨʠʙʝ ʞʘʡʳʥʜʘסʳ ʠʟʝʥ ᴇʩʽʤʜʽʛʽʥʽש 

ʘʟʳץʪʳץ ʩʘʣʤʘסʳʥʳש ᴇʥʽʤʜʽʣʽʛʽ ʌʠʟʠʦʣʦʛʠʷʣʳץ ʢʝʰʝʥʜʝʛʽʛʝ ץʘʨʘסʘʥʜʘ ʪᴇʤʝʥ ʝʢʝʥʜʽʛʽ 

ʙʘʡץʘʣʘʜʳ. ɾʦסʘʨʳʜʘ ʘʪʘʧ ᴇʪʢʝʥʜʝʡ 2017 ʞʳʣʜʘסʳ çɹʘץʪʳᴇʣʝשè ʪᴅʞʽʨʠʙʝ ʞʘʡʳʥʜʘ 

ʞװʨʛʽʟʽʣʜʽ ʟʝʨʪʪʝʫʣʝʨʜʽש ʢᴇʨʩʝʪʫʽʥʰʝ, ʈʝʩʝʡ ʤʝʥ פʘʟʘץʩʪʘʥʥʳש ʙʘʪʳʩ ᴇשʽʨʽʥʝʥ ʘʣʳʧ 

ʢʝʣʽʥʛʝʥ ʠʟʝʥ ᴇʩʽʤʜʽʛʽ װʣʛʽʣʝʨʽʥʽפ שʘʟʘץʩʪʘʥʥʳש ʦשʪװʩʪʽʛʽ ʰᴇʣʽʥʜʝʛʽ ʪʽʨʰʽʣʽʛʽ ʤʝʥ 

ᴇʥʽʤʜʽʣʽʛʽ ʪᴇʤʝʥ ʙʦʣʜʳ. ɸʡʪʘ ʢʝʪʝʪʽʥ ʞʘʡʪ, ʩᴅʡʢʝʩʽʥʰʝ ʪʘʫ ʤʘשʳ ʘʡʤʘסʳʥʜʘ ʪʽʨʰʽʣʽʛʽ 

ᴇʥʽʤʜʽ ʙʦʣʜʳ, 13-15 ʞʳʣʜʳװ ץʣʛʽʣʝʨʜʽש ʜʘʤʫʳ ʤʝʥ ᴇʩʫʽ ץʘʣʳʧʪʳ ʙʦʣʜʳ. ɹײʣ װʣʛʽʣʝʨ 

ʞʘʧʳʨʘץʪʳʣʳסʳʤʝʥ, ʞײʤʩʘץ ʩʘʙʘץʪʘʨʳʤʝʥ ʞᴅʥʝ ʞʘץʩʳ ʙʘʣʘʫʩʘ ʩʘʙʘץ ʪװʟʫʰʽʣʽʛʽʤʝʥ 

ʝʨʝʢʰʝʣʝʥʜʽ. ɹײʣ ʪײʨסʳʜʘ ʞʦסʘʨʳ ʙʘסʘʣʳʣʳ ʙʘʪʳʩ ᴇשʽʨʽʥʝʥ ʘʣʳʧ ʢʝʣʽʥʛʝʥ ʂ-120, ʂ-209, 

ʂ-211 ʞᴅʥʝ ʂ-335 ʪװʨʣʝʨʽ ʢᴇʨʩʝʪʪʽ (1-ʢʝʩʪʝ).  

ɻʝʥʝʪʠʢʘʣʳץ ʨʝʩʫʨʩʪʘʨʜʳ ʧʘʡʜʘʣʘʥʫʜʘסʳ ʞʘשʘ ʩʦʨʪʪʘʨʜʳ ʰʳסʘʨʫסʘ ʝש ʘʣʜʳʤʝʥ 

ʙʝʣʛʽʣʝʥʛʝʥ ʰʘʨʫʘʰʳʣʳץ-ʙʘסʘʣʳ ʙʝʣʛʽʣʝʨʽ ʙʦʡʳʥʰʘ ʞװʨʛʽʟʫ ʢʝʨʝʢ ʝʢʝʥʜʽʛʽ ʘʥʳץʪʘʣʜʳ.  
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ɹʘץʳʣʘʫʣʘʨʜʳש ʢᴇʨʩʝʪʫʽʥʰʝ, ʢᴇʰʝʪʞʘʡʜʘסʳ ʠʟʝʥʥʽש ʝʨʢʽʥ ʪʦʟʘשʜʘʥʫʳ ʥᴅʪʠʞʝʩʽʥʜʝ 

ʛʠʙʨʠʜʪʝʨ ʙʘʡץʘʣʘʜʳ, ʦʣʘʨ ʙʝʣʛʽʣʽ ʙʽʨ ʝʨʝʢʰʝʣʽʢʪʝʨʤʝʥ ʝʨʝʢʰʝʣʝʥʝʜʽ. ʄʳʩʘʣʳ, 

ʌʠʟʠʦʣʦʛʠʷʣʳץ ʢʝʰʝʥʜʝ ʙʠʽʢʪʽʢʪʽʛʽ ᴇʪʝ ʞʦסʘʨʳ ʠʟʝʥ ᴇʩʽʤʜʽʛʽ ᴇʩʽʧ-ʜʘʤʳʜʳ. ʀʟʝʥʥʽש 

ʙʠʽʢʪʽʛʽ 180-220 ʩʤ-ʛʝ ʜʝʡʽʥ, ʘʣ ʞʳʣʜʳץ ʩʘʙʘץʪʘʨʳʥʳײ שʟʳʥʜʳסʳ ï 120-180 ʩʤ ײץʨʘʜʳ.  

 
1-ʢʝʩʪʝ ï ʀʟʝʥ װʣʛʽʩʽʥʽש ʢʦʥʢʫʨʩʪʳץ ʩʳʥʘץʪʘסʳ ʤʽʥʝʟʜʝʤʝʩʽ (2012 ʞʳʣסʳ ʝʛʽʩʪʽʢ) 

 

 ̄

ʨ/ʩ 

ɾװʨʛʽʟʝʪʽʥ 

ʦʨʳʥ 

 ʣʛʽʣʝʨ ᴆʩʽʤʜʽʢת

ʙʠʽʢʪʽʛʽ, 

ʩʤ 

ʉʘʙʘץ ʩʘ-

ʥʳ, ʜʘʥʘ/ 

ᴇʩʽʤʜʽʢ 

ɽʛʽʥʥʽש ʰʳסʳʤ-

ʜʳʣʳסʳ ʛ/ʤ
2
 

ɾʘʧʳʨʘץ 

ʪװʟʫʰʽʣʽʛʽ, 

% ʞʘʩʳʣ ʘʫʘʣʳ-ײץʨסʘץ 

 

1 

 

 çɹʘץʪʳᴇʣʝשè 

ʪᴅʞʽʨʠʙʝ ʞʘʡʳ 

ɹʊ-1-(st) 85,8 28 320 170 36 

ʂ-321 82,2 13 270 130 35 

ʂ-335 62,5 30 180 85 59 

ɹʊ-6-(st) 54,0 29 160 80 40 

ʂ-120 53,5 39 200 95 50 

ʂ-319 86,2 21 280 135 36 

ʂ-211 53,4 34 190 90 52 

 

2 

 

ʌʠʟʠʦʣʦʛʠʷʣʳץ 

ʢʝʰʝʥ 

ɹʊ-1-(st) 112 17 390 205 41 

ʂ-321 98,1 23 340 180 38 

ʂ-335 73,4 25 290 140 56 

ɹʊ-6-(st) 94 18 320 120 42 

ɹʊ-1-12 111,8 13 360 190 32 

ʂ-636 90,4 20 310 150 40 

ʂ-120 89,1 31 290 140 53 

ʂ-319 91,5 21 340 150 40 

ʂ-211 87,4 28 310 140 56 

     

ɸʪʘʧ ᴇʪʢʝʥ ʟʘשʜʳʣʳץ çʊʘʩʩʘʡè ʪᴅʞʽʨʙʠʝ ʞʘʡʳʥʜʘ ʝʛʽʣʛʝʥ ʠʟʝʥ װʣʛʽʣʝʨʽʥʜʝ ʜʝ 

ʙʘʡץʘʣʜʳ. 2-ʢʝʩʪʝ ʥᴅʪʠʞʝʣʝʨʽ ʢᴇʨʩʝʪʢʝʥʜʝʡ ʩʦʣʪװʩʪʽʢ-ʙʘʪʳʩ ʘʡʤʘץʪʘʨʳʥʘʥ ʘʣʳʥסʘʥ 

  .ʩʳ ᴇʪʪʽץᴇʩʽʧ-ʜʘʤʫʳ ʞʘ שᴇʩʽʤʜʽʢʪʝʨʜʽ ץʳʥʜʘ ʝʢʽ ʞʳʣʜʳסʪʘʫ ʙᴇʢʪʝʨʽ ʞʘʟʳ שʣʛʽʣʝʨʽʥʽװ

 
2-ʢʝʩʪʝ ï ʀʟʝʥ װʣʛʽʩʽʥʽש çʊʘʩʩʘʡè ʪᴅʞʽʨʙʠʝ ʞʘʡʳʥʜʘ ᴇʩʽʤʜʽʢʪʝʨʜʽש ʙʦʡʳ, ʩʘʙʘץʪʘʫʳ (2021 

ʞʳʣסʳ ʝʛʽʩʪʽʢ) 

 

 ̄

ʨ/ʩ 

 ʘʥ ʞʝʨʽ ʂʘʪʦʣʦʛסʘʣʳʥ שʣʛʽʣʝʨʜʽת

ʥᴇʤʽʨʽ 

ɹʦʡʳ, ʩʤ ʉʘʙʘץ ʩʘʥʳ, 

ʜʘʥʘ/ᴇʩʽʤʜʽʢ 

ᴆʥʽʤʜʽʣʽʛʽ, ʛ/ʤ
2
 

ʢᴇʢ 

ʙʘʣʘʫʩʘ 

 ʳסʘסʨײץ

1 ʉײʨ ʠʟʝʥ, ʆשʪװʩʪʽʢ פʳʨסʳʟʩʪʘʥ ɹʊ-1 79,4Ñ1,03 36 295 16,3 

2 ʉײʨ ʠʟʝʥ, ɾʘʤʙʳʣ ʦʙʣʳʩʳ ʂ-820 77,6Ñ2,7 43 210 10,2 

3 ʉײʨ ʠʟʝʥ, ɺʦʣʛʦʛʨʘʜ ʦʙʣʳʩʳ ʂ-211 69,4Ñ0,5 35 196 9,6 

4 ʉײʨ ʠʟʝʥ, ɹפʆ, ʦʙʣʳʩʳ. ʂ-816 75,8Ñ3,0 33 236 13,7 

5 ʉײʨ ʠʟʝʥ, çɹʘץʪʳᴇʣʝʥè ʪᴅʞʽʨʠ-

ʙʝ ʞʘʡʳ  

ɹʊ-1-12 78,4Ñ6,0 42 307 17,2 

6 ɾʘʩʳʣʜʘʫ ʠʟʝʥ, ʆʨʜʘʙʘʩ r

ʘʫʜʘʥʳ 

ɹʊ-5 56,0Ñ0,4 41 154 8,6 

 

ʂʦʥʢʫʨʩʪʳץ ʩʦʨʪʩʳʥʘץʪʘ ʅײʨ ʩʦʨʪʳ ʞᴅʥʝ ɸץʪᴇʙʝ ʦʙʣʳʩʳʥʳש (ʐʆʉ) ʂ-102ˉ14 

 ʘʨʳסʟʝʨʪʪʝʫ ʥᴅʪʠʞʝʩʽʥʜʝ çʊʘʩʩʘʡè ʪᴅʞʽʨʙʠʝ ʞʘʡʳʥʜʘ 2023 ʞʳʣʳ ʝʛʽʩʽ ʞʦ שʣʛʽʩʽʥʽװ

ʢᴇʨʩʝʪʢʽʰʪʝʨʜʽ ץʘʣʳʧʪʘʩʪʳʨסʘʥʳ ʙʘʡץʘʣʘʜʳ.  

3-ʢʝʩʪʝʜʝʥ ʢᴇʨʛʝʥʜʝʡ ᴇʩʽʤʜʽʢʪʝʨ ʙʠʽʢʪʽʛʽ ʅײʨ ʩʦʨʪʳʥʳʢʽ 150,8Ñ3,0, ʂ- 101.14 ʪʽʢʽ 

75,4Ñ2,4 ʩʤ ʙʦʣʜʳ. ʉʘʙʘץ ʩʘʥʳ ʩʦסשʳ װʣʛʽʥʽʢʽ ʘʣʜʳʥסʳʜʘ ץʘʨʘסʘʥʜʘ 2-ʞʳʣʜʳץ ʞʦסʘʨʳ 

ʢʝʣʜʽ. ײפʨסʘץ ᴇʩʽʤʜʽʛʽ ʪʠʩʽʥʰʝ 560 ʞᴅʥʝ 320 ʛ/ʤ
2
.   
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3-ʢʝʩʪʝ ï ʂʦʥʢʫʨʩʪʳץ ʩʦʨʪʩʳʥʘץʪʘסʳ ʠʟʝʥ װʣʛʽʣʝʨʽʥʽש ʩʠʧʘʪʪʘʤʘʩʳ (2023 ʞ.) 

 

 ̄

ʨ/ʩ 

 ʘʥ ʞʝʨʽ ʂʘʪʦʣʦʛסʘʣʳʥ שʣʛʽʣʝʨʜʽת

ʥᴇʤʽʨʽ 

ɹʦʡʳ, 

ʩʤ 

ʉʘʙʘץ ʩʘ-

ʥʳ, ʜʘʥʘ/ 

ᴇʩʽʤʜʽʢ 

ɻװʣ 

ʰʦסʳʥʳש 

 ʳסʟʳʥʜʳײ

ᴆʥʽʤʜʽʣʽʛʽ, ʛ/ʤ
2
 

ʢᴇʢ 

ʙʘʣʘʫʩʘ 

סʘסʨײץ

 r

1 ʉײʨ ʠʟʝʥʥʽש çʅײʨè ʩʦʨʪʳ ɹʊ-1 150,8Ñ 

3,0 

18,7 70,1 970 560 

 ʉײʨ ʠʟʝʥ, ɸʢʪᴇʙʝ ʦʙʣʳʩʳ  ʂ-101. 

14 

75,4Ñ 

2,4 

35,5 28,3 680 320 

 

 ᴇʥʽʤʜʽʣʽʛʽʥ ʢᴇʪʝʨʫ שʘʧʪʘʨʳʥʳץʘʣ ץʞʘʡʳʣʳʤʜʳ שʪʳץʘʡʤʘ ץʰʳʣrשʫʘפ .ʦʨʳʪʳʥʜʳפ

ʙʘסʳʪʳʥʜʘ ʞʝʨʛʽʣʽʢʪʽ ʞʝʨʜʽש ʪʦʧʳʨʘץ-ʢʣʠʤʘʪ ʞʘסʜʘʡʣʘʨʳʥʘ ʙʝʡʽʤʜʝʣʛʝʥ ʙʘסʘʣʳ ʤʘʣ 

ʘʟʳץʪʳץ ᴇʩʽʤʜʽʢʪʽש ʙʽʨʽ ʠʟʝʥ ʪװʨʽʥ ʟʝʨʪʪʝʫ ʞײʤʳʩʪʘʨʳʥʘ ץʳʩץʘʰʘ ʰʦʣʫ ʞʘʩʘʣʳʥʜʳ ʞᴅʥʝ 

ʦʥʳש ʪʠʽʤʜʽʣʽʛʽ ʢᴇʨʩʝʪʽʣʜʽ. ʀʟʝʥ װʣʛʽʣʝʨʽʥ פʘʟʘץʩʪʘʥʥʳש ʦשʪװʩʪʽʢ ᴇשʽʨʽʥʽש ʰᴇʣ ʞᴅʥʝ 

ʰᴇʣʝʡʪ ʘʡʤʘץʪʘʨʳʥʜʘ ʟʝʨʪʪʝʫ ʥᴅʪʠʞʝʩʽʥʜʝ ʪʘʫʙᴇʢʪʝʨʽ ʘʡʤʘץʪʘʨʜʘ ʝʢʧʝ ʞʘʡʳʣʳʤ ʞᴅʥʝ 

ʰʘʣסʳʥʜʳץ ʝʛʽʩʪʝʨ ʞʘʩʘʫ װʰʽʥ ʩʦʨʪʪʘʨʳ ʰʳסʘʨʳʣʜʳ ʞᴅʥʝ ʞʘשʘ ʩʦʨʪʪʘʨ ʰʳסʘʨʫ 

ʙʘסʳʪʪʘʨʳ ʙʦʡʳʥʰʘ סʳʣʳʤʠ ʽʟʜʝʥʽʩʪʝʨ ʞʘʣסʘʩʫʜʘ. ʐᴇʣʝʡʪ ʘʡʤʘץʪʘ ʝʢʧʝ ʞʘʡʳʣʳʤ ʞʘʩʘʫ 

 ,ʘʤʪʳʣʳʧץ ʘסʘʨʫסʩʦʨʪ ʰʳ ץʣʛʽʩʽ ʞʘʡʳʣʳʤʜʳװ ʘʥ ʂ-101.14סʪᴇʙʝ ʦʙʣʳʩʳʥʘʥ ʘʣʳʥץʰʽʥ ɸװ

   .ʨʛʽʟʽʣʫʜʝװʤʳʩ ʞײʳʣʳʤʠ ʞס

 ץʨʣʽ ʘʛʨʦʢʣʠʤʘʪʪʳװᴅʨʪ שʩʪʘʥʥʳץʘʟʘפʘʨʞʳʣʘʥʜʳʨʫ. ɿʝʨʪʪʝʫ BR 22884393 çפ

ʘʡʤʘץʪʘʨʳ װʰʽʥ ʞʝʤ-ʰᴇʧ ʜʘץʳʣʜʘʨʳʥʳש ʙᴅʩʝʢʝʛʝ ץʘʙʽʣʝʪʪʽ ʩʦʨʪʪʘʨʳ ʤʝʥ ʙʫʜʘʥʜʘʨʳʥ 

ʞʘʩʘʫ ʞᴅʥʝ ʩʦʨʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʥʳ ʜʘʤʳʪʫè סʳʣʳʤʠ-ʪʝʭʥʠʢʘʣʳץ ʞʦʙʘʩʳ ʙʦʡʳʥʰʘ 

ʞװʨʛʽʟʽʣʜʽ. 
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ʈʆʉʊ, ʈɸɿɺʀʊʀɽ ʀ ʇʈʆɼʋʂʊʀɺʅʆʉʊʔ ʆɹʈɸɿʎʆɺ ʀɿɽʅʗ ɺ ʇʆʃʋʇʋʉʊʓʅʅʆʁ 

ɿʆʅɽ ʖɾʅʆɻʆ ʂɸɿɸʍʉʊɸʅɸ  

  

ʉʝʠʪʢᴅʨʽʤʦʚ ɸ.
1
, ʜʦʢʪʦʨ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

ʉʘʨʪʘʝʚ ɸ.ɽ.
1
, ʤʘʛʠʩʪʨ ʪʝʭʥʠʢʠ ʠ ʪʝʭʥʦʣʦʛʠʡ  

ɽʩʧʘʥʦʚ ɸ.ʄ.
 2
, ʜʠʨʝʢʪʦʨ ʦʧʳʪʥʦʡ ʩʪʘʥʮʠʠ ɸʨʘʣʴʩʢʦʛʦ ʨʝʛʠʦʥʘ ʠʤʝʥʠ ʅ.ʀ. ɺʘʚʠʣʦʚʘ 

ʂʘʰʢʘʨʦʚ ɸ.ɸ.
3
, ʢʘʥʜʠʜʘʪ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ 

 

1
ʊʆʆ çʖʛʦ-ɿʘʧʘʜʥʳʡ ʥʘʫʯʥʦ-ʠʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʠ 

ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘè, ʛ.ʐʳʤʢʝʥʪ, ʂʘʟʘʭʩʪʘʥ  
2
ʊʆʆ çʖʛʦ-ɿʘʧʘʜʥʳʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʠ 

ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘè, ʬʠʣʠʘʣ ï ʆʧʳʪʥʘʷ ʩʪʘʥʮʠʷ ɸʨʘʣʴʩʢʦʛʦ ʨʝʛʠʦʥʘ ʠʤ. ʅ.ʀ. ɺʘʚʠʣʦʚʘ 

ɻʝʥʝʪʠʯʝʩʢʦʛʦ ʬʦʥʜʘ ʨʘʩʪʝʥʠʡ, ɸʢʪʶʙʠʥʩʢʘʷ ʦʙʣʘʩʪʴ, ʛ. ʐʘʣʢʘʨ. 
3
ʖʞʥʦ-ʂʘʟʘʭʩʪʘʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ.ʄ.ɸʫʵʟʦʚʘ, ʛ.ʐʳʤʢʝʥʪ, ʂʘʟʘʭʩʪʘʥ  

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʟʫʯʝʥʠʷ (Kochia prostrata) ʠʟ ʩʝʤʝʡʩʪʚʘ 

ʄʘʨʝʚʳʭ, ʦʜʥʦʛʦ ʠʟ ʫʩʪʦʡʯʠʚʳʭ ʢ ʟʘʩʫʭʝ ʠ ʮʝʥʥʳʭ ʢʦʨʤʦʚʳʭ ʨʘʩʪʝʥʠʡ, ʧʨʦʠʟʨʘʩʪʘʶʱʠʭ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ, ʉʨʝʜʥʝʡ ɸʟʠʠ, ʂʘʟʘʭʩʪʘʥʘ ʠ ʄʦʥʛʦʣʠʠ.  

ɼʘʥ ʦʙʟʦʨ ʥʘ ʠʪʦʛʠ ʨʝʟʫʣʴʪʘʪʦʚ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʠʟʫʯʝʥʠʝ ʦʜʥʦʛʦ 

ʠʟ ʮʝʥʥʳʭ ʘʨʠʜʥʳʭ ʢʦʨʤʦʚʳʭ ʨʘʩʪʝʥʠʡ ʠʟ ʩʝʤʝʡʩʪʚʘ ʄʘʨʝʚʳʭ ʠʟʝʥʷ (ʧʨʫʪʥʷʢʘ ʧʨʦʩʪʸʨʪʦʛʦ). ʉ 

ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʧʘʩʪʙʠʱ ʟʘʩʫʰʣʠʚʳʭ ʨʝʛʠʦʥʦʚ ʙʳʣ ʩʜʝʣʘʥ ʢʨʘʪʢʠʡ ʦʙʟʦʨ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ ʧʦ ʚʠʜʫ ʠʟʝʥʴ - ʦʜʥʦʤʫ ʠʟ ʮʝʥʥʳʭ ʢʦʨʤʦʚʳʭ ʨʘʩʪʝʥʠʡ, ʘʜʘʧʪʠʨʦʚʘʥʥʳʭ 

ʢ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ ʤʝʩʪʥʦʩʪʠ ʠ ʦʮʝʥʝʥʘ ʝʝ ʵʬʬʝʢʪʠʚʥʦʩʪʴ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʠʟʫʯʝʥʠʷ ʦʙʨʘʟʮʦʚ ʠʟʝʥʷ ʚ ʧʫʩʪʳʥʥʳʭ ʠ ʧʫʩʪʳʥʥʳʭ ʨʘʡʦʥʘʭ ʶʞʥʦʛʦ ʨʝʛʠʦʥʘ ʂʘʟʘʭʩʪʘʥʘ ʩʦʟʜʘʥʳ 

ʩʦʨʪʘ ʜʣʷ ʧʦʩʘʜʢʠ ʧʘʩʪʙʠʱ ʠ ʣʫʛʦʚʳʭ ʢʫʣʴʪʫʨ ʚ ʛʦʨʥʳʭ ʨʘʡʦʥʘʭ, ʘ ʪʘʢʞʝ ʧʨʦʚʝʜʝʥʳ ʥʘʫʯʥʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʥʘʧʨʘʚʣʝʥʠʷʤ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʦʚʳʭ ʩʦʨʪʦʚ. ɺ ʫʩʣʦʚʠʷʭ ʟʘʩʫʰʣʠʚʳʭ ʨʝʛʠʦʥʦʚ ʶʛʘ 

ʂʘʟʘʭʩʪʘʥʘ ʠʟʫʯʝʥʦ 165 ʦʙʨʘʟʮʦʚ ʠʟʝʥʷ ʥʘ ʨʘʚʥʠʥʥʦʡ ʧʫʩʪʳʥʝ ʶʛʘ ʂʘʟʘʭʩʪʘʥʘ ʢʦʪʦʨʦʝ ʧʦʢʘʟʘʣʦ, 

ʯʪʦ ʦʙʨʘʟʮʳ ʩʝʚʝʨʥʦʛʦ ʠ ʟʘʧʘʜʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʥʝ ʘʜʘʧʪʠʨʦʚʘʥʳ ʢ ʤʝʩʪʥʳʤ ʧʦʯʚʝʥʥʦ ï 

ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ ʠ ʚʳʧʘʜʘʣʠ ʠʟ ʪʨʘʚʦʩʪʦʷ ʥʘ 2-7 ʛʦʜʳ ʞʠʟʥʠ. ʆʜʥʘʢʦ ʩʨʝʜʠ ʥʠʭ ʙʳʣʠ 

ʦʙʨʘʟʮʳ, ʦʪʣʠʯʘʶʱʠʝʩʷ ʭʦʨʦʰʝʡ ʦʙʣʠʩʪʚʝʥʥʦʩʪʴʶ, ʥʠʟʢʦʨʦʩʣʦʩʪʴʶ, ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ ʠ ʜʨʫʛʠʤʠ 

ʧʦʣʦʞʠʪʝʣʴʥʳʤʠ ʢʘʯʝʩʪʚʘʤʠ. ʀʩʧʳʪʘʥʠʝ ʠʭ ʚ ʫʩʣʦʚʠʷʭ ʧʦʣʫʧʫʩʪʳʥʥʦʡ ʟʦʥʳ ʶʛʘ ʂʘʟʘʭʩʪʘʥʘ 

ʧʦʢʘʟʘʣʦ, ʯʪʦ ʵʪʠ ʦʙʨʘʟʮʳ ʩʦʭʨʘʥʷʷ ʩʚʦʠ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʢʘʯʝʩʪʚʘ, ʦʪʣʠʯʘʣʠʩʴ ʜʦʣʛʦʣʝʪʠʝʤ (15-17 

ʣʝʪ) - ʢʘʢ ʶʞʥʳʝ, ʪʘʢ ʠ ʚʦʩʪʦʯʥʳʝ ʦʙʨʘʟʮʳ. ʉʨʝʜʠ ʥʠʭ ʂ-101.14 ʠʟ ɸʢʪʶʙʠʥʩʢʦʡ ʦʙʣʘʩʪʠ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʩʦʨʪʘ ʧʘʩʪʙʠʱʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ.          

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʶʞʥʳʡ ʧʫʩʪʳʥʥʳʡ ʨʝʛʠʦʥ, ʫʣʫʯʰʝʥʠʝ ʧʘʩʪʙʠʱ, ʩʝʷʥʳʝ ʧʘʩʪʙʠʱʘ, 

ʩʦʨʪ, ʠʟʝʥʴ, ʨʦʩʪ, ʨʘʟʚʠʪʠʝ, ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ.  
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Annotation. The article discusses the results of studying (Kochia prostrata) from the 

Chenopodiaceae family, one of the drought-resistant and valuable forage plants growing in Russia, 

Central Asia, Kazakhstan and Mongolia. 

An overview of the results of scientific research aimed at studying one of the valuable arid forage 
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plants from the Chenopodiaceae family, Izenia (prostrate cypress). In order to increase the productivity of 

pastures in arid regions, a brief overview of the research work on the Izenia species, one of the valuable 

forage plants adapted to the soil and climatic conditions of the area, was made and its effectiveness was 

assessed. As a result of studying Izenia samples in the desert and desert areas of the southern region of 

Kazakhstan, varieties were created for planting pastures and meadow crops in mountainous areas, and 

scientific research was conducted on the directions of producing new varieties. In the conditions of arid 

regions of southern Kazakhstan, 165 samples of izenya were studied in the flat desert of southern 

Kazakhstan, which showed that samples of northern and western origin were not adapted to local soil and 

climatic conditions and fell out of the grass stand at 2-7 years of life. However, among them were 

samples distinguished by good foliage, low growth, productivity and other positive qualities. Their testing 

in the conditions of the semi-desert zone of southern Kazakhstan showed that these samples, while 

maintaining their positive qualities, were distinguished by longevity (15-17 years) - both southern and 

eastern samples. Among them, K-101.14 from the Aktobe region is used to create a variety of pasture use. 

Keywords: southern desert region, pasture improvement, pastures, variety, kochia, growth, 

development, productivity. 
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ʊʆʆ çɺocʪoʯʥo-ʂʘʟʘʭcʪʘʥcʢʘʷ ceʣʴcʢoʭoʟʷʡcʪʚeʥʥʘʷ oʧʳʪʥʘʷ cʪʘʥʮʠʷè, ʂʘʟʘʭcʪʘʥ, ʛ. ʋcʪ-ɹ
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ɸʥʥʦʪʘʮʠʷ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʠʚʦʜʷʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʨʦʚʝʜʝʥʥʳʭ ʚ 

ʧʨʝʜʛʦʨʥʦ ï ʩʪʝʧʥʦʡ ʟʦʥʝ ɺʦʩʪʦʯʥʦ ï ʂʘʟʘʭʩʪʘʥʩʢʦʡ ʦʙʣʘʩʪʠ. ʕʩʧʘʨʮʝʪ ʩʦʨʪʘ çɼʦʣʠʥʘè ʧʦʢʘʟʘʣ 

ʚʳʩʦʢʠʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦ ʤʘʩʩʝ ʩʫʭʠʭ ʪʨʘʚ ʠ ʫʨʦʞʘʡʥʦʩʪʴ ʩʝʤʷʥ ʧʦ ʩʨʘʚʥʝʥʠʶ çʐʳʛʳʩè. 

ʋʨʦʞʘʡʥʦʩʪʴ ʵʩʧʘʨʮʝʪʘ ʩʦʨʪʘ çʐʳʛʳʩè ʩʦʩʪʘʚʠʣʘ 56 ʮ/ʛʘ, ʩʦʨʪʘ çɼʦʣʠʥʘè - 69 ʮ/ʛʘ. ʉʫʭʘʷ ʤʘʩʩʘ ʩ 

1 ʛʝʢʪʘʨʘ ʜʦʩʪʠʛʘʝʪ 45 ï 55 ʮʝʥʪʥʝʨʦʚ ʠ ʜʘʞʝ ʙʦʣʴʰʝ. ʉʝʤʝʥʥʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʵʩʧʘʨʮʝʪʘ ʟʘʚʠʩʠʪ 

ʥʝ ʪʦʣʴʢʦ ʦʪ ʪʝʭʥʦʣʦʛʠʠ ʚʦʟʜʝʣʳʚʘʥʠʷ ʠ ʥʘʣʠʯʠʷ ʦʧʳʣʠʪʝʣʝʡ, ʥʦ ʠ ʦʪ ʩʦʨʪʘ. ʉʦʨʪ çɼʦʣʠʥʘè 

ʦʪʣʠʯʘʝʪʩʷ ʪʝʤ, ʯʪʦ ʫ ʥʝʛʦ ʥʝʩʢʦʣʴʢʦ ʜʣʠʥʥʝʝ ʮʚʝʪʦʯʥʘʷ ʢʠʩʪʴ ʚ ʩʨʘʚʥʝʥʠʠ ʩ çʐʳʛʳʩè. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʜʚʫʭ ʫʢʦʩʦʚ ʫʨʦʞʘʡʥʦʩʪʴ ʩʫʭʦʡ ʙʠʦʤʘʩʩʳ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 40ï50 ʠ ʙʦʣʝʝ ʮʝʥʪʥʝʨʦʚ ʩ 

ʛʝʢʪʘʨʘ. ɺʝʩʥʦʡ ʢʫʣʴʪʫʨʘ ʜʦʩʪʠʛʘʝʪ ʫʢʦʩʥʦʡ ʩʧʝʣʦʩʪʠ ʥʘ 10ï15 ʜʥʝʡ ʨʘʥʴʰʝ ʣʶʮʝʨʥʳ ʠ ʥʘ 18ï20 

ʜʥʝʡ ʨʘʥʴʰʝ ʢʣʝʚʝʨʘ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʨʘʩʰʠʨʠʪʴ ʟʝʣʝʥʳʡ ʠ ʩʳʨʴʝʚʦʡ ʢʦʥʚʝʡʝʨʳ. 

 ʉʪʘʪʴʷ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʠʥʪʝʛʨʘʮʠʶ ʥʘʫʯʥʳʭ ʟʥʘʥʠʡ ʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ, ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʨʘʟʚʠʪʠʶ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ ʚ ʦʙʣʘʩʪʠ ʢʦʨʤʦʧʨʦʠʟʚʦʜʩʪʚʘ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʥʝʦʙʭʦʜʠʤʳ ʠʩʩʣʝʜʦ-

ʚʘʥʠʷ ʩ ʫʯʝʪʦʤ ʟʦʥʘʣʴʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʵʩʧʘʨʮʝʪʘ 

ʨʘʟʥʳʭ ʩʦʨʪʦʚ ʚ ʫʩʣʦʚʠʷʭ ʧʨʝʜʛʦʨʥʦ-ʩʪʝʧʥʦʡ ʟʦʥʳ ʥʘ ʚʦʩʪʦʢʝ ʂʘʟʘʭʩʪʘʥʘ.    

 ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʦʨʤʦʚʳʝ ʢʫʣʴʪʫʨʳ, ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ, ʟʝʣʝʥʘʷ ʤʘʩʩʘ, ʫʨʦʞʘʡʥʦʩʪʴ 

ʩʝʤʷʥ, ʤʥʦʛʦʣʝʪʥʠʝ ʪʨʘʚʳ, ʘʛʨʦʭʠʤʠʯʝʩʢʠʝ ʘʥʘʣʠʟʳ, ʫʢʦʩʥʘʷ ʩʧʝʣʦʩʪʴ, ʩʫʭʘʷ ʤʘʩʩʘ. 

 

ɺʚʝʜʝʥʠʝ. ɼʣʷ ɺʦʩʪʦʯʥʦ-ʂʘʟʘʭʩʪʘʥʩʢʦʡ ʦʙʣʘʩʪʠ, ʛʜʝ ʞʠʚʦʪʥʦʚʦʜʩʪʚʦ ʷʚʣʷʝʪʩʷ 

ʢʣʶʯʝʚʦʡ ʦʪʨʘʩʣʴʶ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʧʨʠʦʨʠʪʝʪʥʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠʦʙʨʝʪʘʝʪ 

ʨʘʟʚʠʪʠʝ ʢʦʨʤʦʚʦʡ ʙʘʟʳ. ɿʥʘʯʝʥʠʝ  ʚʦʟʜʝʣʳʚʘʝʤʳʭ ʢʦʨʤʦʚʳʭ ʢʫʣʴʪʫʨ ʚ ʟʦʥʝ ʩʫʭʠʭ ʩʪʝʧʝʡ 

ɺʦʩʪʦʯʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ ʧʨʦʜʦʣʞʘʝʪ ʨʘʩʪʠ. ʉ ʢʘʞʜʳʤ ʛʦʜʦʤ ʚʩʝ ʙʦʣʴʰʝ ʞʠʚʦʪʥʦʚʦʜʦʚ 

ʧʝʨʝʭʦʜʷʪ ʠʣʠ ʨʘʩʰʠʨʷʶʪ ʧʦʩʝʚʳ ʢʫʣʴʪʫʨʥʳʭ ʢʦʨʤʦʚʳʭ ʢʫʣʴʪʫʨ ʜʣʷ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ 

ʩʚʦʠʭ ʧʦʪʨʝʙʥʦʩʪʝʡ ʚ ʟʠʤʥʠʭ ʢʦʨʤʘʭ [1,2]. 

ʇʦ ʫʨʦʞʘʡʥʦʩʪʠ ʠ ʢʘʯʝʩʪʚʫ ʢʦʨʤʘ ʵʩʧʘʨʮʝʪ ʦʥ ʥʝ ʫʩʪʫʧʘʝʪ ʣʶʮʝʨʥʝ, ʘ ʧʦ 

ʩʦʜʝʨʞʘʥʠʶ ʧʨʦʪʝʠʥʘ ʧʨʝʚʦʩʭʦʜʠʪ ʢʣʝʚʝʨ. ɺ ʩʪʝʧʥʳʭ ʨʘʡʦʥʘʭ ʦʥ ʣʫʯʰʝ ʧʝʨʝʥʦʩʠʪ 

ʚʳʪʘʧʪʳʚʘʥʠʝ ʧʨʠ ʧʘʩʪʴʙʝ ʩʢʦʪʘ, ʯʝʤ ʣʶʮʝʨʥʘ. ʕʩʧʘʨʮʝʪ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʦʨʤʦʚʦʝ 

ʨʘʩʪʝʥʠʝ, ʧʦʣʴʟʫʶʱʝʝʩʷ ʧʦʧʫʣʷʨʥʦʩʪʴʶ ʩʨʝʜʠ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʞʠʚʦʪʥʳʭ ʢʘʢ ʚ ʢʘʯʝʩʪʚʝ 

ʟʝʣʸʥʦʛʦ ʢʦʨʤʘ, ʪʘʢ ʠ ʚ ʬʦʨʤʝ ʩʝʥʘ ʠ ʪʨʘʚʷʥʦʡ ʤʫʢʠ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʣʶʮʝʨʥʳ ʠ ʢʣʝʚʝʨʘ, ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʵʩʧʘʨʮʝʪʘ ʚ ʢʘʯʝʩʪʚʝ ʩʚʝʞʝʩʢʦʰʝʥʥʦʡ ʟʝʣʸʥʦʡ ʤʘʩʩʳ ʠʣʠ ʧʨʠ ʧʘʩʪʴʙʝ 

ʩʢʦʪʘ ʦʥ ʥʝ ʚʳʟʳʚʘʝʪ ʫ ʞʠʚʦʪʥʳʭ ʪʠʤʧʘʥʠʠ (ʚʟʜʫʪʠʝ ʞʠʚʦʪʘ). ʕʩʧʘʨʮʝʪ ʪʘʢʞʝ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʩʦʢʦʡ ʠ ʩʪʘʙʠʣʴʥʦʡ ʩʝʤʝʥʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ. ʂʘʢ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢ 

ʚ ʩʝʚʦʦʙʦʨʦʪʘʭ ʦʥ ʧʨʝʜʩʪʘʚʣʷʝʪ ʙʦʣʴʰʫʶ ʮʝʥʥʦʩʪʴ ʜʣʷ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ. ʆʪʣʠʯʘʝʪʩʷ 

ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʦʩʪʴʶ ʠ ʟʠʤʦʩʪʦʡʢʦʩʪʴʶ, ʭʦʨʦʰʦ ʧʨʦʠʟʨʘʩʪʘʝʪ ʥʘ ʤʘʣʦʧʨʦʜʫʢʪʠʚʥʳʭ 
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ʟʝʤʣʷʭ. ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʵʩʧʘʨʮʝʪ, ʦʙʣʘʜʘʷ ʚʳʩʦʢʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʢ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ ʠ ʥʝʪʨʝʙʦʚʘʪʝʣʴʥʦʩʪʴʶ ʢ ʧʦʯʚʝʥʥʳʤ ʫʩʣʦʚʠʷʤ. 

ʕʩʧʘʨʮʝʪ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʧʪʠʤʘʣʴʥʦʝ ʨʝʰʝʥʠʝ ʜʣʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʨʘʩʪʠʪʝʣʴʥʦʛʦ 

ʧʦʢʨʦʚʘ ʥʘ ʤʘʣʦʧʣʦʜʦʨʦʜʥʳʭ ʫʯʘʩʪʢʘʭ ʠ ʩʢʣʦʥʘʭ, ʧʦʜʚʝʨʞʝʥʥʳʭ ʵʨʦʟʠʦʥʥʳʤ ʧʨʦʮʝʩʩʘʤ. 

ʅʘ ʩʤʳʪʳʭ ʧʦʯʚʘʭ ʢʨʫʪʳʭ ʩʢʣʦʥʦʚ ʵʩʧʘʨʮʝʪ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʚʳʩʦʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚ 

ʙʦʨʴʙʝ ʩ ʵʨʦʟʠʝʡ. ʕʩʧʘʨʮʝʪ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʩʦʢʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ ʥʘ ʱʝʙʥʠʩʪʳʭ ʠ 

ʤʘʣʦʧʣʦʜʦʨʦʜʥʳʭ ʧʦʯʚʘʭ. ʆʜʥʘʢʦ ʦʥ ʥʝ ʚʳʜʝʨʞʠʚʘʝʪ ʙʣʠʟʢʦʛʦ ʟʘʣʝʛʘʥʠʷ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʠ 

ʥʝ ʧʨʦʠʟʨʘʩʪʘʝʪ ʥʘ ʚʣʘʞʥʳʭ ʠ ʧʣʦʭʦ ʜʨʝʥʠʨʦʚʘʥʥʳʭ ʛʨʫʥʪʘʭ.  

ʕʩʧʘʨʮʝʪ ʦʙʣʘʜʘʝʪ ʥʠʟʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʟʘʩʦʣʝʥʠʶ: ʟʘʩʦʣʝʥʠʝ ʧʦʯʚʳ 

ʩʫʱʝʩʪʚʝʥʥʦ ʫʤʝʥʴʰʘʝʪ ʵʥʝʨʛʠʶ ʧʨʦʨʘʩʪʘʥʠʷ ʠ ʧʦʣʝʚʫʶ ʚʩʭʦʞʝʩʪʴ ʩʝʤʷʥ. ʇʨʠ ʵʪʦʤ 

ʧʝʩʯʘʥʳʡ ʵʩʧʘʨʮʝʪ ʧʨʦʷʚʣʷʝʪ ʙʦʣʝʝ ʚʳʩʦʢʫʶ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ ʟʘʩʦʣʝʥʠʶ ʧʦ ʩʨʘʚʥʝʥʠʶ 

ʩ ʜʨʫʛʠʤʠ ʚʠʜʘʤʠ. ʇʦʩʝʚ ʵʩʧʘʨʮʝʪʘ ʥʘ ʩʣʘʙʦʟʘʩʦʣʸʥʥʳʭ ʧʦʯʚʘʭ ʚʦʟʤʦʞʝʥ, ʦʩʦʙʝʥʥʦ ʚ 

ʨʘʥʥʠʝ ʩʨʦʢʠ ʧʨʠ ʫʩʣʦʚʠʠ ʜʦʩʪʘʪʦʯʥʦʡ ʚʣʘʞʥʦʩʪʠ. ʆʜʥʘʢʦ ʥʘ ʧʦʯʚʘʭ ʩ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ 

ʟʘʩʦʣʝʥʠʷ ʧʦʩʝʚ ʵʩʧʘʨʮʝʪʘ ʥʝ ʨʝʢʦʤʝʥʜʫʝʪʩʷ. ʕʩʧʘʨʮʝʪ ʠ ʜʨʫʛʠʝ ʤʥʦʛʦʣʝʪʥʠʝ ʪʨʘʚʷʥʠʩʪʳʝ 

ʨʘʩʪʝʥʠʷ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʥʠʟʢʫʶ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʥʘ ʟʘʩʦʨʝʥʥʳʭ ʧʦʣʷʭ, ʦʩʦʙʝʥʥʦ 

ʚ ʧʨʦʪʠʚʦʩʪʦʷʥʠʠ ʩ ʤʥʦʛʦʣʝʪʥʠʤʠ ʩʦʨʥʳʤʠ ʨʘʩʪʝʥʠʷʤʠ. ʇʦʵʪʦʤʫ ʝʛʦ ʨʝʢʦʤʝʥʜʫʝʪʩʷ 

ʚʳʩʝʚʘʪʴ ʥʘ ʧʦʣʷʭ, ʛʜʝ ʧʨʦʚʦʜʠʪʩʷ ʠʥʪʝʥʩʠʚʥʘʷ ʙʦʨʴʙʘ ʩ ʩʦʨʥʳʤʠ ʨʘʩʪʝʥʠʷʤʠ [3]. 

ʕʩʧʘʨʮʝʪ ʧʝʩʯʘʥʳʡ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʠ ʩʪʘʙʠʣʴʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ ʥʘ 

ʢʘʨʙʦʥʘʪʥʳʭ, ʵʨʦʜʠʨʦʚʘʥʥʳʭ ʠ ʧʝʩʯʘʥʳʭ ʧʦʯʚʘʭ. ʕʪʦʪ ʚʠʜ ʭʦʨʦʰʦ ʘʜʘʧʪʠʨʦʚʘʥ ʢ ʧʦʯʚʘʤ, 

ʩʦʜʝʨʞʘʱʠʤ ʜʦʩʪʘʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʢʘʣʴʮʠʝʚʳʭ ʩʦʝʜʠʥʝʥʠʡ. ʅʘ ʚʩʝʭ ʪʠʧʘʭ ʯʝʨʥʦʟʸʤʦʚ 

ʵʩʧʘʨʮʝʪ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʥʠʟʢʫʶ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ ʠʟʚʝʩʪʢʦʚʘʥʠʶ [4].  

ɺ ʫʩʣʦʚʠʷʭ ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʧʨʦʚʝʜʝʥʠʷ ʧʝʨʚʦʛʦ ʫʢʦʩʘ ʧʦʩʝʚʳ ʵʩʧʘʨʮʝʪʘ 

ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʚʳʩʦʢʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʬʦʨʤʠʨʦʚʘʥʠʶ ʚʪʦʨʠʯʥʦʡ 

ʦʪʘʚʳ, ʛʦʪʦʚʦʡ ʢ ʫʢʦʩʫ [5,6]. ɺ ʟʘʩʫʰʣʠʚʳʭ ʟʦʥʘʭ, ʦʪʣʠʯʘʶʱʠʭʩʷ ʧʨʠʨʦʜʥʳʤ 

ʧʣʦʜʦʨʦʜʠʝʤ ʠ ʦʧʪʠʤʘʣʴʥʳʤ ʚʦʜʥʳʤ ʨʝʞʠʤʦʤ ʧʦʯʚ, ʥʘʙʣʶʜʘʝʪʩʷ ʚʳʩʦʢʘʷ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʪʘʢʠʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ, ʢʘʢ ʣʶʮʝʨʥʘ ʠ ʵʩʧʘʨʮʝʪ [7]. 

ʕʩʧʘʨʮʝʪ ʦʙʣʘʜʘʝʪ ʨʘʟʚʠʪʦʡ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʦʡ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʝʤʫ ʠʟʚʣʝʢʘʪʴ ʚʣʘʛʫ ʠʟ 

ʛʣʫʙʦʢʠʭ ʛʦʨʠʟʦʥʪʦʚ ʧʦʯʚʳ, ʜʦʩʪʠʛʘʶʱʠʭ ʙʦʣʝʝ 1 ʤʝʪʨʘ. ɺ ʫʩʣʦʚʠʷʭ ʥʝʜʦʩʪʘʪʦʯʥʦʛʦ 

ʫʚʣʘʞʥʝʥʠʷ ʵʩʧʘʨʮʝʪ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʙʦʣʝʝ ʚʳʩʦʢʫʶ ʫʨʦʞʘʡʥʦʩʪʴ ʩʝʥʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʣʶʮʝʨʥʦʡ. ʕʩʧʘʨʮʝʪ, ʢʘʢ ʠ ʜʨʫʛʠʝ ʤʥʦʛʦʣʝʪʥʠʝ ʙʦʙʦʚʳʝ ʪʨʘʚʳ, ʦʙʣʘʜʘʝʪ ʭʘʨʘʢʪʝʨʥʳʤ 

ʩʪʝʨʞʥʝʚʳʤ ʢʦʨʥʝʤ ʟʥʘʯʠʪʝʣʴʥʦʡ ʜʣʠʥʳ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʵʪʠʭ ʨʘʩʪʝʥʠʡ, ʦʩʥʦʚʥʘʷ ʤʘʩʩʘ 

ʪʦʥʢʠʭ ʙʦʢʦʚʳʭ ʢʦʨʥʝʡ ʵʩʧʘʨʮʝʪʘ ʨʘʟʚʠʚʘʝʪʩʷ ʥʝ ʚ ʚʝʨʭʥʠʭ ʩʣʦʷʭ ʧʦʯʚʳ (0ï40 ʩʤ), ʘ ʚ 

ʙʦʣʝʝ ʛʣʫʙʦʢʠʭ ʛʦʨʠʟʦʥʪʘʭ (50ï100 ʩʤ). ʊʘʢʘʷ ʩʪʨʫʢʪʫʨʘ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʚʳʩʦʢʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʵʩʧʘʨʮʝʪʘ ʦʪ ʥʘʢʦʧʣʝʥʠʷ ʚʣʘʛʠ ʠ ʧʠʪʘʪʝʣʴʥʳʭ 

ʚʝʱʝʩʪʚ ʚ ʛʣʫʙʦʢʠʭ ʧʦʯʚʝʥʥʳʭ ʛʦʨʠʟʦʥʪʘʭ. ʕʪʦ ʦʙʲʷʩʥʷʝʪ ʝʛʦ ʩʧʦʩʦʙʥʦʩʪʴ ʫʩʧʝʰʥʦ ʨʘʩʪʠ 

ʠ ʨʘʟʚʠʚʘʪʴʩʷ ʚ ʟʘʩʫʰʣʠʚʳʝ ʧʝʨʠʦʜʳ, ʢʦʛʜʘ ʚʝʨʭʥʠʝ ʩʣʦʠ ʧʦʯʚʳ ʧʝʨʝʩʳʭʘʶʪ. ɺ ʪʘʢʠʭ 

ʫʩʣʦʚʠʷʭ ʵʩʧʘʨʮʝʪ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʨʝʘʛʠʨʫʝʪ ʥʘ ʥʝʟʥʘʯʠʪʝʣʴʥʳʝ ʦʩʘʜʢʠ [8].  

ʂʦʵʬʬʠʮʠʝʥʪ ʪʨʘʥʩʧʠʨʘʮʠʠ ʵʩʧʘʨʮʝʪʘ ʧʝʩʯʘʥʦʛʦ ʥʘʭʦʜʠʪʩʷ ʚ ʜʠʘʧʘʟʦʥʝ 300ï400, ʚ 

ʪʦ ʚʨʝʤʷ ʢʘʢ ʫ ʣʶʮʝʨʥʳ ʧʨʠ ʘʥʘʣʦʛʠʯʥʳʭ ʫʩʣʦʚʠʷʭ ʜʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʧʨʝʚʳʰʘʝʪ 500. ɺ 

ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʵʩʧʘʨʮʝʪ ʩʧʦʩʦʙʝʥ ʩʦʭʨʘʥʷʪʴʩʷ ʥʘ 

ʦʜʥʦʤ ʫʯʘʩʪʢʝ ʚ ʪʝʯʝʥʠʝ 3ï5 ʣʝʪ. ʉʦʛʣʘʩʥʦ ʠʤʝʶʱʠʤʩʷ ʜʘʥʥʳʤ, ʥʘ ʭʦʨʦʰʦ 

ʜʨʝʥʠʨʦʚʘʥʥʳʭ ʧʦʯʚʘʭ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʵʩʧʘʨʮʝʪʘ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 

8-10 ʣʝʪ [9]. ʕʩʧʘʨʮʝʪ ʦʪʣʠʯʘʝʪʩʷ ʚʳʩʦʢʦʡ ʠ ʥʘʠʙʦʣʝʝ ʩʪʘʙʠʣʴʥʦʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʜʨʫʛʠʤʠ ʠʟʚʝʩʪʥʳʤʠ ʤʥʦʛʦʣʝʪʥʠʤʠ ʙʦʙʦʚʳʤʠ ʪʨʘʚʘʤʠ ʩʝʤʝʥʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ [10]. 

ʂʦʨʥʝʚʘʷ ʩʠʩʪʝʤʘ ʵʩʧʘʨʮʝʪʘ ʩʪʝʨʞʥʝʚʘʷ, ʧʨʦʥʠʢʘʶʱʘʷ ʥʘ ʛʣʫʙʠʥʫ ʜʦ 2-3 ʤʝʪʨʦʚ. 

ʆʩʥʦʚʥʘʷ ʤʘʩʩʘ ʙʦʢʦʚʳʭ ʢʦʨʥʝʡ ʬʦʨʤʠʨʫʝʪʩʷ ʥʘ ʛʣʫʙʠʥʝ 50-70 ʩʘʥʪʠʤʝʪʨʦʚ 

ɺ ʦʪʣʠʯʠʝ ʦʪ ʜʨʫʛʠʭ ʙʦʙʦʚʳʭ ʨʘʩʪʝʥʠʡ, ʫ ʵʩʧʘʨʮʝʪʘ ʧʦ ʚʩʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʛʣʘʚʥʦʛʦ 

ʠ ʙʦʢʦʚʳʭ ʢʦʨʥʝʡ ʥʘʙʣʶʜʘʝʪʩʷ ʥʘʣʠʯʠʝ ʛʫʩʪʦʛʦ ʚʦʡʣʦʢʘ ʢʦʨʥʝʚʳʭ ʚʦʣʦʩʢʦʚ. ʆʩʥʦʚʥʘʷ 

ʤʘʩʩʘ ʵʪʠʭ ʚʦʣʦʩʢʦʚ ʩʦʩʨʝʜʦʪʦʯʝʥʘ ʚ ʧʘʭʦʪʥʦʤ ʩʣʦʝ ʧʦʯʚʳ. ʊʘʢʦʝ ʩʪʨʦʝʥʠʝ ʢʦʨʥʝʚʦʡ 

ʩʠʩʪʝʤʳ ʧʦʟʚʦʣʷʝʪ ʨʘʩʪʝʥʠʷʤ ʠʟʚʣʝʢʘʪʴ ʚʣʘʛʫ ʠʟ ʛʣʫʙʦʢʠʭ ʛʦʨʠʟʦʥʪʦʚ ʠ ʵʬʬʝʢʪʠʚʥʦ 
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ʠʩʧʦʣʴʟʦʚʘʪʴ ʣʝʪʥʠʝ ʦʩʘʜʢʠ [11]. ʇ.ʃ.ɻʦʥʯʘʨʦʚ ʫʪʚʝʨʞʜʘʣ, ʯʪʦ ʜʣʷ ʵʩʧʘʨʮʝʪʘ 

ʧʦʜʧʦʯʚʝʥʥʳʡ ʛʦʨʠʟʦʥʪ ʠʛʨʘʝʪ ʙʦʣʝʝ ʟʥʘʯʠʤʫʶ ʨʦʣʴ, ʯʝʤ ʚʝʨʭʥʠʡ ʧʘʭʦʪʥʳʡ ʩʣʦʡ. ʇʦ 

ʥʘʢʦʧʣʝʥʠʶ ʢʦʨʥʝʚʳʭ ʦʩʪʘʪʢʦʚ ʚ ʧʦʯʚʝ ʵʩʧʘʨʮʝʪ ʯʘʩʪʦ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʧʨʝʚʦʩʭʦʜʥʳʝ 

ʧʦʢʘʟʘʪʝʣʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʣʶʮʝʨʥʦʡ [12].  

ʕʩʧʘʨʮʝʪ ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʧʣʦʜʦʨʦʜʠʝ ʧʦʯʚʳ, ʪʘʢ ʢʘʢ ʝʛʦ ʢʦʨʥʠ ʚ 

ʝʩʪʝʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʦʪʥʦʩʠʪʝʣʴʥʦ ʣʝʛʢʦ ʠʥʬʠʮʠʨʫʶʪʩʷ ʘʟʦʪʬʠʢʩʠʨʫʶʱʠʤʠ 

ʙʘʢʪʝʨʠʷʤʠ Rhizobium simplex, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʥʘʢʦʧʣʝʥʠʶ ʘʟʦʪʘ. ɺ ʥʘʯʘʣʝ 

ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ, ʧʨʠ ʚʳʩʦʢʦʡ ʚʣʘʞʥʦʩʪʠ ʧʦʯʚʳ, ʥʘ ʢʦʨʥʷʭ ʨʘʩʪʝʥʠʡ 

ʬʦʨʤʠʨʫʶʪʩʷ ʢʣʫʙʝʥʴʢʠ. ɺ ʵʪʠʭ ʢʣʫʙʝʥʴʢʘʭ ʙʘʢʪʝʨʠʠ, ʧʨʦʥʠʢʘʷ ʚ ʢʣʝʪʢʠ ʢʦʨʥʷ, 

ʧʨʠʦʙʨʝʪʘʶʪ ʩʧʦʩʦʙʥʦʩʪʴ ʬʠʢʩʠʨʦʚʘʪʴ ʘʪʤʦʩʬʝʨʥʳʡ ʘʟʦʪ ʠ ʧʨʝʦʙʨʘʟʦʚʳʚʘʪʴ ʝʛʦ ʚ ʦʨʛʘ-

ʥʠʯʝʩʢʠʝ ʩʦʝʜʠʥʝʥʠʷ, ʢʦʪʦʨʳʝ ʟʘʪʝʤ ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʘʩʪʝʥʠʝʤ. ʈʘʩʪʝʥʠʷ, ʥʘʭʦʜʷʱʠʝʩʷ ʚ 

ʩʠʤʙʠʦʟʝ ʩ ʢʣʫʙʝʥʴʢʦʚʳʤʠ ʙʘʢʪʝʨʠʷʤʠ, ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʫʩʠʣʝʥʥʳʡ ʨʦʩʪ ʜʘʞʝ ʥʘ ʧʦʯʚʘʭ ʩ 

ʥʠʟʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʘʟʦʪʘ. ʂʣʫʙʝʥʴʢʦʚʳʝ ʙʘʢʪʝʨʠʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʨʘʩʪʝʥʠʷ ʘʟʦʪʥʦ-ʢʠʩ-

ʣʳʤʠ ʩʦʝʜʠʥʝʥʠʷʤʠ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʨʘʩʪʝʥʠʷ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʠʤ ʙʝʟʘʟʦʪʠʩʪʳʝ ʦʨʛʘʥʠ-

ʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ. ʈʘʟʚʠʪʘʷ ʢʦʨʥʝʚʘʷ ʩʠʩʪʝʤʘ ʨʘʩʪʝʥʠʡ ʧʦʟʚʦʣʷʝʪ ʥʘʢʘʧʣʠʚʘʪʴ ʟʥʘʯʠ-

ʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ (180ï200 ʮ/ʛʘ ʢʦʨʥʝʡ ʠ ʧʦʞʥʠʚʥʳʭ ʦʩʪʘʪʢʦʚ), 

ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʣʫʯʰʝʥʠʶ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚʳ ʠ ʧʦʚʳʰʝʥʠʶ ʫʨʦʞʘʡʥʦʩʪʠ [13]. 

ɺʚʝʜʝʥʠʝ ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʩʪʘʪʢʦʚ ʵʩʧʘʨʮʝʪʘ, ʦʪʣʠʯʘʶʱʝʛʦʩʷ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ 

ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʠ ʙʠʦʛʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʚ ʙʠʦʣʦʛʠʯʝʩʢʠʡ ʢʨʫʛʦʚʦʨʦʪ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʚʝʣʠʯʝʥʠʶ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʠʪʨʘʪʥʦʛʦ ʘʟʦʪʘ ʚ ʧʦʯʚʝʥʥʦʤ ʧʨʦʬʠʣʝ. ʆʪ 30 ʜʦ 

50% ʘʟʦʪʘ, ʧʦʛʣʦʱʸʥʥʦʛʦ ʵʩʧʘʨʮʝʪʦʤ ʠʟ ʘʪʤʦʩʬʝʨʳ, ʜʝʧʦʥʠʨʫʝʪʩʷ ʚ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʝ ʠ 

ʩʦʭʨʘʥʷʝʪʩʷ ʚ ʧʦʯʚʝ [14]. ʂ ʥʝʜʦʩʪʘʪʢʘʤ ʵʩʧʘʨʮʝʪʘ ʩʣʝʜʫʝʪ ʦʪʥʝʩʪʠ ʝʛʦ ʧʨʦʜʫʢʪʠʚʥʦʝ 

ʥʝʜʦʣʛʦʣʝʪʠʝ, ʥʠʟʢʫʶ ʦʪʘʚʥʦʩʪʴ, ʛʨʫʙʦʩʪʝʙʝʣʴʥʦʩʪʴ ʠ ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʫʶ 

ʩʦʭʨʘʥʥʦʩʪʴ ʣʠʩʪʴʝʚ ʩ ʚʦʟʨʘʩʪʦʤ [15].  

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʦʚʝʜʝʥʥʦʛʦ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ 

ʢʦʨʤʦʚʳʭ ʢʫʣʴʪʫʨ ʚ ɸʪʳʨʘʫʩʢʦʡ ʦʙʣʘʩʪʠ ʫʯʝʥʳʝ ʧʨʠʰʣʠ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʩʝʥʦ ʥʘʠʙʦʣʝʝ 

ʙʦʛʘʪʦ ʩʦʜʝʨʞʘʥʠʝʤ ʙʝʣʢʦʚ ʠ ʞʠʨʦʚ. ɺ ʩʦʩʪʘʚʝ ʩʝʥʘʞʘ ʤʥʦʛʦ ʫʛʣʝʚʦʜʦʚ, ʘ ʧʦ ʩʦʜʝʨʞʘʥʠʶ 

ʟʦʣʳ, ʢʘʨʦʪʠʥʘ, ʢʘʣʴʮʠʷ ʠ ʬʦʩʬʦʨʘ ʩʠʣʦʩ ʧʨʝʚʦʩʭʦʜʠʪ ʩʝʥʦ ʠ ʩʝʥʘʞ [18,19]. 

ʆʩʥʦʚʥʦʝ ʜʦʩʪʦʠʥʩʪʚʦ ʵʩʧʘʨʮʝʪʘ ï ʵʪʦ ʚʳʩʦʢʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʠ ʧʠʪʘʪʝʣʴʥʦʩʪʴ ʕʩʧʘʨʮʝʪ 

ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʥʝ ʫʩʪʫʧʘʝʪ ʢʣʝʚʝʨʫ, ʣʶʮʝʨʥʝ ʠ ʜʦʥʥʠʢʫ. ɺ 1 ʢʛ ʝʛʦ 

ʩʝʥʘ ʩʦʜʝʨʞʠʪʩʷ 0,54 ʢʦʨʤʦʚʳʭ ʝʜʠʥʠʮ ʠ 106 ʛ ʧʝʨʝʚʘʨʠʤʦʛʦ ʧʨʦʪʝʠʥʘ. ɼʘʥʥʦʝ ʨʘʩʪʝʥʠʝ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʢʘʨʦʪʠʥʘ: ʚ 1 ʢʛ ʟʝʣʸʥʦʡ ʤʘʩʩʳ ʢʦʣʠʯʝʩʪʚʦ 

ʢʘʨʦʪʠʥʘ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 100 ʤʛ.  ɺ ʧʝʨʠʦʜ ʙʫʪʦʥʠʟʘʮʠʠ ʠ ʮʚʝʪʝʥʠʷ 100 ʢʛ ʩʚʝʞʝʡ ʤʘʩʩʳ 

ʵʩʧʘʨʮʝʪʘ ʩʦʜʝʨʞʘʪ 29,2ï30,3 ʢʦʨʤʦʚʳʭ ʝʜʠʥʠʮ ʠ 3,9ï4,0 ʢʛ ʧʝʨʝʚʘʨʠʤʦʛʦ ʧʨʦʪʝʠʥʘ. ɺ 

100 ʢʛ ʩʝʥʘ ʵʪʠ ʧʦʢʘʟʘʪʝʣʠ ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʜʦ 53,4 ʢʦʨʤʦʚʳʭ ʝʜʠʥʠʮ ʠ 12,3 ʢʛ 

ʧʝʨʝʚʘʨʠʤʦʛʦ ʧʨʦʪʝʠʥʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʃʠʩʪʴʷ ʵʩʧʘʨʮʝʪʘ ʙʦʛʘʪʳ ʚʠʪʘʤʠʥʦʤ C, ʘ ʩʘʤʦ 

ʨʘʩʪʝʥʠʝ ʷʚʣʷʝʪʩʷ ʠʩʪʦʯʥʠʢʦʤ ʤʥʦʞʝʩʪʚʘ ʤʠʥʝʨʘʣʴʥʳʭ ʚʝʱʝʩʪʚ ʠ ʚʠʪʘʤʠʥʦʚ. ɹʣʘʛʦʜʘʨʷ 

ʩʚʦʠʤ ʫʥʠʢʘʣʴʥʳʤ ʢʘʯʝʩʪʚʘʤ, ʵʩʧʘʨʮʝʪ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʟʝʣʸʥʦʛʦ 

ʢʦʨʤʘ, ʩʝʥʘ, ʩʝʥʘʞʘ ʠ ʪʨʘʚʷʥʦʡ ʤʫʢʠ. 

ʆʙʣʘʜʘʷ ʙʳʩʪʨʦʤ ʨʦʩʪʦʤ ʠ ʨʘʟʚʠʪʠʝʤ, ʦʥ ʟʘʮʚʝʪʘʝʪ ʥʘ ʜʝʢʘʜʫ ʨʘʥʴʰʝ ʣʶʮʝʨʥʳ ʠ ʠʟ 

ʩʝʷʥʥʳʭ ʪʨʘʚ ʜʘʝʪ ʥʘʠʙʦʣʝʝ ʨʘʥʥʠʡ ʢʦʨʤ. ʎʝʥʝʥ ʢʘʢ ʘʢʪʠʚʥʳʡ ʘʟʦʪʦʩʦʙʠʨʘʪʝʣʴ ʠ 

ʭʦʨʦʰʠʡ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢ ʜʣʷ ʚʩʝʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ [16]. ʕʩʧʘʨʮʝʪ 

ʧʝʩʯʘʥʳʡ ï ʭʦʨʦʰʠʡ ʤʝʜʦʥʦʩ. ʕʩʧʘʨʮʝʪ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʤʝʜʦʥʦʩʦʤ ʩ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ 

ʦʪ 90 ʜʦ 100 ʢʛ/ʛʘ. ɽʛʦ ʧʨʝʠʤʫʱʝʩʪʚʦ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʨʘʥʥʝʤ ʮʚʝʪʝʥʠʠ ʠ ʩʧʦʩʦʙʥʦʩʪʠ 

ʘʢʪʠʚʥʦ ʚʳʜʝʣʷʪʴ ʥʝʢʪʘʨ ʜʘʞʝ ʚ ʫʩʣʦʚʠʷʭ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ [17]. 

ɼʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʦʮʝʩʩʦʚ ʮʚʝʪʝʥʠʷ ʠ ʦʧʳʣʝʥʠʷ ʧʨʠ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʠ ʩʝʤʝʥʥʦʛʦ 

ʪʨʘʚʦʩʪʦʷ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʠʤʝʥʷʪʴ ʩʭʝʤʫ ʨʘʟʨʝʞʝʥʥʦʛʦ ʨʘʟʤʝʱʝʥʠʷ ʨʘʩʪʝʥʠʡ ʥʘ 

ʝʜʠʥʠʮʫ ʧʣʦʱʘʜʠ. ɻʫʩʪʳʝ ʧʦʩʝʚʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʩʥʠʞʝʥʥʳʤ ʚʝʪʚʣʝʥʠʝʤ ʠ 

ʫʤʝʥʴʰʝʥʠʝʤ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʚʝʨʭʥʠʭ ʢʠʩʪʝʡ ʩʪʝʙʣʷ, ʯʪʦ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʧʨʠʚʦʜʠʪ ʢ 

ʩʥʠʞʝʥʠʶ ʦʙʱʝʡ ʩʝʤʝʥʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ. ʅʝʢʪʘʨʦʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʦʜʥʦʛʦ ʛʝʢʪʘʨʘ 
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ʵʩʧʘʨʮʝʪʘ ʚ ʧʝʨʠʦʜ ʮʚʝʪʝʥʠʷ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 150-200 ʢʛ. ʕʩʧʘʨʮʝʪ ʦʪʥʦʩʠʪʩʷ ʢ 

ʤʥʦʛʦʣʝʪʥʠʤ ʢʫʣʴʪʫʨʘʤ, ʥʘʯʠʥʘʷ ʜʘʚʘʪʴ ʫʢʦʩʳ ʩʦ ʚʪʦʨʦʛʦ ʛʦʜʘ ʞʠʟʥʠ ʠ ʩʦʭʨʘʥʷʷ ʩʚʦʶ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 5-10 ʣʝʪ [20]. 

ʕʩʧʘʨʮʝʪ - ʵʪʦ ʮʝʥʥʘʷ ʢʦʨʤʦʚʘʷ ʢʫʣʴʪʫʨʘ, ʢʦʪʦʨʘʷ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʧʝʨʝʚʘʨʠʚʘʝʤʦʛʦ 

ʧʨʦʪʝʠʥʘ, ʢʘʣʴʮʠʷ, ʬʦʩʬʦʨʘ ʠ ʢʦʨʤʦʚʳʤ ʜʦʩʪʦʠʥʩʪʚʘʤ ʥʝ ʫʩʪʫʧʘʝʪ ʢʣʝʚʝʨʫ ʠ ʣʶʮʝʨʥʝ, ʘ 

ʪʘʢʞʝ ʧʨʝʚʦʩʭʦʜʠʪ ʚʠʢʦʦʚʩʷʥʫʶ ʩʤʝʩʴ. ɽʛʦ ʩʝʥʦ ʙʦʛʘʪʦ ʤʠʥʝʨʘʣʴʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ ʠ 

ʚʠʪʘʤʠʥʘʤʠ. ʇʦʩʣʝ ʚʩʧʘʰʢʠ ʵʩʧʘʨʮʝʪ ʦʩʪʘʚʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʢʦʨʥʝʚʦʡ ʤʘʩʩʳ 

ʠ ʧʦʞʥʠʚʥʳʭ ʦʩʪʘʪʢʦʚ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʣʫʯʰʝʥʠʶ ʩʪʨʫʢʪʫʨʳ ʧʦʯʚʳ, ʚʦʜʥʦʛʦ, 

ʚʦʟʜʫʰʥʦʛʦ ʠ ʧʠʪʘʪʝʣʴʥʦʛʦ ʨʝʞʠʤʦʚ. ʕʪʘ ʢʫʣʴʪʫʨʘ ʷʚʣʷʝʪʩʷ ʠʜʝʘʣʴʥʳʤ 

ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʤ ʜʣʷ ʚʩʝʭ ʟʣʘʢʦʚʳʭ ʢʫʣʴʪʫʨ, ʦʩʦʙʝʥʥʦ ʜʣʷ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ. ʕʩʧʘʨʮʝʪ 

ʚʳʩʝʚʘʶʪ ʩʪʨʦʯʥʳʤ ʩʧʦʩʦʙʦʤ ʧʦʜ ʧʦʢʨʦʚʦʤ ʨʘʥʥʠʭ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 

ʷʯʤʝʥʷ. ʃʝʪʥʠʝ ʧʦʩʝʚʳ ʥʘ ʯʠʩʪʳʭ ʧʘʨʘʭ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʚʳʩʦʢʫʶ ʫʨʦʞʘʡʥʦʩʪʴ ʩʝʤʷʥ 

ʵʩʧʘʨʮʝʪʘ. ɼʣʷ ʫʩʢʦʨʝʥʠʷ ʨʘʟʤʥʦʞʝʥʠʷ ʩʝʤʷʥ ʧʨʘʢʪʠʢʫʝʪʩʷ ʣʝʪʥʠʡ ʧʦʩʝʚ ʵʩʧʘʨʮʝʪʘ ʧʦ 

ʧʘʨʘʤ. ʇʦʩʣʝ ʧʦʩʝʚʘ ʧʦʣʝ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʠʢʘʪʘʪʴ. ʅʦʨʤʘ ʚʳʩʝʚʘ ʩʝʤʷʥ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʠʩʭʦʜʷ ʠʟ ʤʘʩʩʳ ʪʳʩʷʯʠ ʩʝʤʷʥ ʠ ʩʦʩʪʘʚʣʷʝʪ ʧʨʠʤʝʨʥʦ 4,5ï5 ʤʣʥ ʰʪ. ʥʘ 1 ʛʝʢʪʘʨ [21].  

ʋʚʝʣʠʯʝʥʠʝ ʧʣʦʱʘʜʠ ʧʦʩʝʚʦʚ ʵʩʧʘʨʮʝʪʘ ʧʝʩʯʘʥʦʛʦ ʦʙʫʩʣʦʚʣʝʥʦ ʝʛʦ ʩʧʦʩʦʙʥʦʩʪʴʶ 

ʚʳʜʝʨʞʠʚʘʪʴ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʝ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʠ ʧʦʛʦʜʥʳʝ ʫʩʣʦʚʠʷ, ʚʢʣʶʯʘʷ 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʤʦʨʦʟʘʤ ʠ ʟʘʩʫʭʘʤ, ʘ ʪʘʢʞʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʡ ʧʝʨʠʦʜ ʧʨʦʜʫʢʪʠʚʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʕʪʘ ʢʫʣʴʪʫʨʘ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʚʳʩʦʢʫʶ ʫʨʦʞʘʡʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ ʢʦʨʤʦʚʦʡ 

ʤʘʩʩʳ ʚ ʟʘʩʫʰʣʠʚʳʭ ʨʝʛʠʦʥʘʭ.  

ʕʩʧʘʨʮʝʪ ʯʘʩʪʦ ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʦʜʥʦ-ʜʚʫʭʣʝʪʥʝʡ ʧʘʨʦʟʘʥʠʤʘʶʱʝʡ 

ʢʫʣʴʪʫʨʳ ʚ ʟʝʨʥʦʚʦʤ ʩʝʚʦʦʙʦʨʦʪʝ, ʦʩʦʙʝʥʥʦ ʢʘʢ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢ ʦʟʠʤʳʭ. ʕʪʦ 

ʦʙʫʩʣʦʚʣʝʥʦ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʧʦʜʜʝʨʞʘʥʠʷ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚʳ, ʢʦʪʦʨʦʝ ʤʦʞʝʪ ʩʥʠʞʘʪʴʩʷ 

ʠʟ-ʟʘ ʫʤʝʥʴʰʝʥʠʷ ʧʦʩʪʫʧʣʝʥʠʷ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʥʝʜʨʝʥʠʷ 

ʩʦʚʨʝʤʝʥʥʳʭ ʩʦʨʪʦʚ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ ʩ ʫʟʢʠʤ ʩʦʦʪʥʦʰʝʥʠʝʤ ʪʦʚʘʨʥʦʡ ʠ ʥʝʪʦʚʘʨʥʦʡ 

ʯʘʩʪʝʡ ʫʨʦʞʘʷ ʚ ʧʦʣʝʚʳʝ ʩʝʚʦʦʙʦʨʦʪʳ.  [15]. 

ɸʛʨʦʪʝʭʥʠʢʘ ʵʩʧʘʨʮʝʪʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʚʘʞʥʳʡ ʘʩʧʝʢʪ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ. ʕʩʧʘʨʮʝʪ ʚʳʩʪʫʧʘʝʪ ʚ ʢʘʯʝʩʪʚʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʘ ʜʣʷ ʨʷʜʘ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ, ʦʩʦʙʝʥʥʦ ʥʘ ʧʦʯʚʘʭ ʩ ʥʠʟʢʠʤ ʫʨʦʚʥʝʤ ʧʣʦʜʦʨʦʜʠʷ. ʂʨʦʤʝ 

ʪʦʛʦ, ʵʩʧʘʨʮʝʪ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʧʨʦʜʫʢʪʠʚʥʳʭ ʙʦʙʦʚʳʭ ʨʘʩʪʝʥʠʡ ʚ ʢʦʥʪʝʢʩʪʝ 

ʦʙʦʛʘʱʝʥʠʷ ʧʦʯʚʳ ʘʟʦʪʦʤ ʙʣʘʛʦʜʘʨʷ ʘʢʪʠʚʥʦʤʫ ʨʘʟʚʠʪʠʶ ʢʣʫʙʝʥʴʢʦʚ. ʂʣʫʙʝʥʴʢʠ 

ʵʩʧʘʨʮʝʪʘ ʦʙʣʘʜʘʶʪ ʚʳʩʦʢʦʡ ʪʝʨʤʦ- ʠ ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʦʩʪʴʶ, ʬʦʨʤʠʨʫʷʩʴ ʧʨʘʢʪʠʯʝʩʢʠ ʜʦ 

ʧʷʪʦʛʦ ʛʦʜʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʕʩʧʘʨʮʝʪ ʢʘʢ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢ ʥʝ ʟʘʩʦʨʷʝʪ ʧʦʩʝʚʳ 

ʧʦʩʣʝʜʫʶʱʠʭ ʢʫʣʴʪʫʨ, ʧʦʩʢʦʣʴʢʫ ʝʛʦ ʢʦʨʦʥʢʘ ʠ ʢʦʨʥʠ ʙʳʩʪʨʦ ʨʘʟʣʘʛʘʶʪʩʷ ʧʦʩʣʝ 

ʨʘʩʧʘʰʢʠ. ʇʨʠ ʦʩʚʦʝʥʠʠ ʠ ʫʣʫʯʰʝʥʠʠ ʩʢʣʦʥʦʚʳʭ ʟʝʤʝʣʴ ʵʩʧʘʨʮʝʪ ʧʨʠʤʝʥʷʝʪʩʷ ʰʠʨʝ, ʯʝʤ 

ʜʨʫʛʠʝ ʙʦʙʦʚʳʝ ʢʫʣʴʪʫʨʳ. ɺ ʢʦʨʤʦʚʳʭ ʠ ʧʦʣʝʚʳʭ ʩʝʚʦʦʙʦʨʦʪʘʭ ʵʩʧʘʨʮʝʪ ʚ ʩʤʝʩʠ ʩ 

ʜʨʫʛʠʤʠ ʪʨʘʚʘʤʠ ʤʦʞʝʪ ʚʳʩʝʚʘʪʴʩʷ ʥʘ ʚʳʚʦʜʥʦʤ ʧʦʣʝ [22,23,24].  

 ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ.  ʆʙʲʝʢʪʦʤ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʣʫʞʠʣ 

ʧʨʦʮʝʩʩ ʩʨʘʚʥʝʥʠʷ ʜʚʫʭ ʨʘʡʦʥʠʨʦʚʘʥʥʳʭ ʩʦʨʪʦʚ ʵʩʧʘʨʮʝʪʘ ʧʦ ʫʨʦʞʘʡʥʦʩʪʠ ʟʝʣʝʥʦʡ ʤʘʩʩʳ 

ʠ ʩʝʤʷʥ, ʚ ʫʩʣʦʚʠʷʭ ʧʨʝʜʛʦʨʥʦ-ʩʪʝʧʥʦʡ ʟʦʥʳ ɺʦʩʪʦʯʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ. ʅʘʫʯʥʦ ï 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʨʘʙʦʪʘ ʧʨʦʚʦʜʠʣʘʩʴ ʩ 2022 ʧʦ 2024 ʛʦʜʳ. ʇʦʯʚʘ ʥʘ ʦʧʳʪʥʦʤ ʫʯʘʩʪʢʝ 

ʙʳʣʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʦʙʳʢʥʦʚʝʥʥʳʤ ʪʷʞʝʣʦʩʫʛʣʠʥʠʩʪʳʤ ʯʝʨʥʦʟʝʤʦʤ.  

ɸʛʨʦʭʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ. ʆʧʨʝʜʝʣʝʥʘ ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʧʦʯʚʳ ʦʧʳʪʥʦʛʦ ʫʯʘʩʪʢʘ 

ʦʩʥʦʚʥʳʤʠ ʧʠʪʘʪʝʣʴʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ: ʛʫʤʫʩʦʤ, ʥʠʪʨʘʪʥʳʤ ʘʟʦʪʦʤ, ʧʦʜʚʠʞʥʳʤ 

ʬʦʩʬʦʨʦʤ ʠ ʧʦʜʚʠʞʥʳʤ ʢʘʣʠʝʤ. ɺ ʧʝʨʚʳʡ ʛʦʜ ʧʦʩʝʚʘ ʵʩʧʘʨʮʝʪ ʥʝ ʢʫʩʪʠʪʩʷ, ʫʯʠʪʳʚʘʷ ʵʪʦ 

ʚ ʧʦʩʣʝʜʫʶʱʠʝ ʛʦʜʳ ʞʠʟʥʠ, ʩʨʘʚʥʠʣʠ ʦʪʘʚʥʦʩʪʴ ʩʦʨʪʦʚ. ʇʦʩʣʝ ʧʝʨʚʦʛʦ ʫʢʦʩʘ ʚʣʘʛʘ ʙʳʣʘ 

ʜʦʩʪʘʪʦʯʥʦʡ ʜʣʷ ʦʙʨʘʟʦʚʘʥʠʷ ʚʪʦʨʦʛʦ ʫʢʦʩʘ. ɺ ʨʘʤʢʘʭ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʜʝʪʘʣʴʥʦ 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʬʝʥʦʣʦʛʠʯʝʩʢʠʝ ʩʪʘʜʠʠ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ, ʚʢʣʶʯʘʷ: ʧʦʷʚʣʝʥʠʝ 

ʚʩʭʦʜʦʚ ʚ ʛʦʜ ʧʦʩʝʚʘ, ʚʝʩʝʥʥʠʡ ʨʦʩʪ ʠ ʧʦʩʣʝʜʫʶʱʠʝ ʬʘʟʳ ʚʝʛʝʪʘʮʠʠ, ʨʘʟʚʠʪʠʝ ʩʪʝʙʣʝʡ, 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʙʫʪʦʥʦʚ ʫ ʙʦʙʦʚʳʭ, ʮʚʝʪʝʥʠʝ ʠ ʧʨʦʮʝʩʩ ʩʦʟʨʝʚʘʥʠʷ ʩʝʤʷʥ [21]. 
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ʇʦʩʣʝ ʩʢʘʰʠʚʘʥʠʷ ʤʳ ʪʱʘʪʝʣʴʥʦ ʦʪʩʣʝʞʠʚʘʣʠ ʢʘʞʜʳʡ ʵʪʘʧ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ: ʦʪ 

ʦʪʨʘʩʪʘʥʠʷ ʜʦ ʮʚʝʪʝʥʠʷ. ʅʘʯʘʣʦ ʵʪʦʡ ʬʘʟʳ ʬʠʢʩʠʨʦʚʘʣʦʩʴ, ʢʦʛʜʘ ʚ ʥʝʸ ʚʩʪʫʧʘʣʠ ʦʢʦʣʦ 

10% ʨʘʩʪʝʥʠʡ, ʘ ʦʢʦʥʯʘʥʠʝ - ʢʦʛʜʘ ʙʦʣʝʝ 75% ʨʘʩʪʝʥʠʡ ʫʩʧʝʰʥʦ ʧʨʦʭʦʜʠʣʠ ʚʩʝ ʩʪʘʜʠʠ. 

ʊʘʢʦʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʷʣ ʥʘʤ ʩ ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʴʶ ʦʧʨʝʜʝʣʷʪʴ ʢʣʶʯʝʚʳʝ ʤʦʤʝʥʪʳ ʚ 

ʞʠʟʥʝʥʥʦʤ ʮʠʢʣʝ ʨʘʩʪʝʥʠʡ ʠ ʵʬʬʝʢʪʠʚʥʦ ʫʧʨʘʚʣʷʪʴ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʤʠ 

ʧʨʦʮʝʩʩʘʤʠ. ɻʣʘʟʦʤʝʨʥʘʷ ʦʮʝʥʢʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʬʠʢʩʠʨʦʚʘʥʠʠ ʷʚʥʳʭ ʥʘ ʛʣʘʟ ʨʘʟʣʠʯʠʡ 

ʤʝʞʜʫ ʩʦʨʪʘʤʠ, ʠʟʤʝʥʯʠʚʦʩʪʠ ʧʨʠʟʥʘʢʦʚ, ʨʝʘʢʮʠʠ ʥʘ ʧʝʨʝʟʠʤʦʚʢʫ, ʟʘʩʫʭʫ, ʧʦʨʘʞʘʝʤʦʩʪʴ 

ʙʦʣʝʟʥʷʤʠ ʠ ʚʨʝʜʠʪʝʣʷʤʠ, ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʙʳʩʪʨʦʪʘ ʦʪʨʘʩʪʘʥʠʷ ʚʝʩʥʦʡ ʠ ʧʦʩʣʝ 

ʩʢʘʰʠʚʘʥʠʷ, ʧʦʣʝʛʘʝʤʦʩʪʴ ʠ ʜʨ [18].  

ɺʳʩʦʪʘ ʪʨʘʚʦʩʪʦʷ ʦʧʨʝʜʝʣʷʣʘʩʴ ʚ ʬʘʟʫ ʥʘʯʘʣʘ ʮʚʝʪʝʥʠʷ ʧʫʪʝʤ ʠʟʤʝʨʝʥʠʷ ʚ 10 

ʪʦʯʢʘʭ ʢʘʞʜʦʡ ʧʦʚʪʦʨʥʦʩʪʠ. ɿʠʤʦʩʪʦʡʢʦʩʪʴ ʦʮʝʥʠʚʘʣʘʩʴ ʧʦʩʨʝʜʩʪʚʦʤ ʧʦʜʩʯʝʪʘ 

ʚʳʞʠʚʰʠʭ ʠ ʧʦʛʠʙʰʠʭ ʨʘʩʪʝʥʠʡ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʤʝʪʦʜʠʢʦʡ ʦʧʨʝʜʝʣʝʥʠʷ ʛʫʩʪʦʪʳ 

ʩʪʦʷʥʠʷ ʪʨʘʚʦʩʪʦʷ. ʆʙʣʠʩʪʚʝʥʥʦʩʪʴ ʦʧʨʝʜʝʣʷʣʘʩʴ ʚ ʬʘʟʫ ʮʚʝʪʝʥʠʷ. ʆʪʜʝʣʷʣʠʩʴ ʩʦʮʚʝʪʠʷ ʠ 

ʣʠʩʪʴʷ ʦʪ ʩʪʝʙʣʝʡ. ʇʨʦʮʝʥʪ ʣʠʩʪʴʝʚ ʩ ʩʦʮʚʝʪʠʷʤʠ ʠ ʩʪʝʙʣʝʡ ʦʧʨʝʜʝʣʷʣʩʷ ʚʟʚʝʰʠʚʘʥʠʝʤ ʚ 

ʩʳʨʦʤ ʠ ʚʦʟʜʫʰʥʦ-ʩʫʭʦʤ ʩʦʩʪʦʷʥʠʠ [21].  ʋʯʝʪ ʫʨʦʞʘʡʥʦʩʪʠ ʟʝʣʝʥʦʡ ʤʘʩʩʳ ʠ ʩʝʥʘ. 

ʋʨʦʞʘʡʥʦʩʪʴ ʟʝʣʸʥʦʡ ʤʘʩʩʳ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦʩʨʝʜʩʪʚʦʤ ʚʟʚʝʰʠʚʘʥʠʷ ʚʩʝʡ ʤʘʩʩʳ, 

ʩʦʙʨʘʥʥʦʡ ʩ ʫʯʸʪʥʦʡ ʧʣʦʱʘʜʠ ʜʝʣʷʥʢʠ, ʚ ʤʦʤʝʥʪ ʥʘʩʪʫʧʣʝʥʠʷ ʫʢʦʩʥʦʡ ʩʧʝʣʦʩʪʠ. ɼʣʷ 

ʙʦʙʦʚʳʭ ʪʨʘʚ, ʪʘʢʠʭ ʢʘʢ ʵʩʧʘʨʮʝʪ, ʵʪʦʪ ʤʦʤʝʥʪ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʘʯʘʣʫ ʮʚʝʪʝʥʠʷ. ɺʳʭʦʜ 

ʚʦʟʜʫʰʥʦ-ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʧʨʦʙʥʦʛʦ ʩʥʦʧʘ ʚʝʩʦʤ 1 ʢʛ, ʚʟʷʪʦʛʦ 

ʚʦ ʚʨʝʤʷ ʫʙʦʨʢʠ ʟʝʣʸʥʦʡ ʤʘʩʩʳ. ʋʯʝʪ ʫʨʦʞʘʡʥʦʩʪʠ ʩʝʤʷʥ ʧʨʦʚʦʜʠʣʩʷ ʩʧʣʦʰʥʳʤ ʤʝʪʦʜʦʤ 

ʩ ʫʯʝʪʥʦʡ ʧʣʦʱʘʜʠ ʢʘʞʜʦʛʦ ʚʘʨʠʘʥʪʘ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʧʝʨʝʩʯʝʪʦʤ ʥʘ 100% ʯʠʩʪʦʪʫ ʠ 

ʩʪʘʥʜʘʨʪʥʫʶ ʚʣʘʞʥʦʩʪʴ. ʋʨʦʞʘʡʥʳʝ ʜʘʥʥʳʝ ʧʦ ʚʩʝʤ ʚʘʨʠʘʥʪʘʤ ʦʙʨʘʙʘʪʳʚʘʣʠʩʴ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠ-ʜʠʩʧʝʨʩʠʦʥʥʳʤ ʤʝʪʦʜʦʤ ʧʦ ɼʦʩʧʝʭʦʚʫ [19].   

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. ɺ ɺʦʩʪʦʯʥʦ-ʂʘʟʘʭʩʪʘʥʩʢʦʤ ʉʍʆʉ 

ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʚʳʚʝʜʝʥ ʥʦʚʳʡ ʩʠʥʪʝʪʠʯʝʩʢʠʡ ʩʦʨʪ ʵʩʧʘʨʮʝʪʘ çɼʦʣʠʥʘè. ʀʟʫʯʝʥʠʝ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʨʘʡʦʥʠʨʦʚʘʥʥʳʤ ʩʦʨʪʦʤ çʐʳʛʳʩè.  ʇʨʝʜʰʝʩʪʚʝʥʥʠʢʦʤ 

ʙʳʣ ʯʠʩʪʳʡ ʧʘʨ. ʉʨʦʢʠ ʠ ʢʘʯʝʩʪʚʦ ʧʦʜʛʦʪʦʚʢʠ ʧʦʯʚʳ ʜʣʷ ʧʦʩʝʚʘ ʵʩʧʘʨʮʝʪʘ ʠʤʝʶʪ ʦʩʦʙʦʝ 

ʟʥʘʯʝʥʠʝ. ʕʬʬʝʢʪʠʚʥʘʷ ʩʠʩʪʝʤʘ, ʚʢʣʶʯʘʶʱʘʷ ʥʘʢʦʧʣʝʥʠʝ ʚʣʘʛʠ ʚ ʦʩʝʥʥʝ-ʟʠʤʥʠʡ ʧʝʨʠʦʜ 

ʠ ʫʥʠʯʪʦʞʝʥʠʝ ʤʥʦʛʦʣʝʪʥʠʭ ʩʦʨʥʷʢʦʚ, ʩʦʟʜʘʸʪ ʠʜʝʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʨʘʟʚʠʪʠʷ ʢʦʨʥʝʚʦʡ 

ʩʠʩʪʝʤʳ ʵʩʧʘʨʮʝʪʘ. ʇʣʦʱʘʜʠ, ʦʪʚʝʜʸʥʥʳʝ ʧʦʜ ʧʦʩʝʚ ʵʩʧʘʨʮʝʪʘ ʧʦʩʣʝ ʧʨʝʜʰʝʩʪʚʫʶʱʝʡ 

ʢʫʣʴʪʫʨʳ, ʧʦʜʚʝʨʛʘʣʠʩʴ ʨʘʥʥʝʚʝʩʝʥʥʝʤʫ ʙʦʨʦʥʦʚʘʥʠʶ ʟʷʙʠ, ʧʨʝʜʧʦʩʝʚʥʦʡ ʢʫʣʴʪʠʚʘʮʠʠ ʩ 

ʧʦʩʣʝʜʫʶʱʠʤ ʧʨʠʢʘʪʳʚʘʥʠʝʤ ʧʦʯʚʳ ʜʦ ʠ ʧʦʩʣʝ ʧʦʩʝʚʘ. ɺʳʩʝʚʘʣʠ ʵʩʧʘʨʮʝʪʘ ʚ ʨʘʥʥʠʝ 

ʩʨʦʢʠ. ʅʦʨʤʘ ʚʳʩʝʚʘ ʩʝʤʷʥ 90 ʢʛ/ʛʘ (ʨʠʩʫʥʦʢ 1). 

 

 

ʈʠʩʫʥʦʢ 1 ï ʇʦʩʝʚ ʵʩʧʘʨʮʝʪʘ 
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ɺ ʭʦʜʝ ʧʦʯʚʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʫʯʘʩʪʢʘ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ ʚ 

ʧʘʭʦʪʥʦʤ ʛʦʨʠʟʦʥʪʝ ʩʦʩʪʘʚʣʷʝʪ 5,5%, ʣʝʛʢʦʫʩʚʦʷʝʤʦʛʦ ʘʟʦʪʘ ï 31,4 ʤʛ/ʢʛ, ʧʦʜʚʠʞʥʦʛʦ 

ʬʦʩʬʦʨʘ ï 18,4 ʤʛ/ʢʛ ʠ ʢʘʣʠʷ ï 380 ʤʛ/ʢʛ ʧʦʯʚʳ. ʈʝʘʢʮʠʷ ʧʦʯʚʝʥʥʦʡ ʩʨʝʜʳ (ʨʅ) ʥʘʭʦʜʠʪʩʷ 

ʚ ʧʨʝʜʝʣʘʭ 7,5. ʀʟʫʯʘʝʤʳʝ ʩʦʨʪʘ ʥʝ ʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ ʟʥʘʯʠʪʝʣʴʥʳʭ ʨʘʟʣʠʯʠʡ ʚ ʬʘʟʝ 

ʨʘʟʚʠʪʠʷ. ɺʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ, ʥʘʯʠʥʘʷ ʦʪ ʤʦʤʝʥʪʘ ʧʦʷʚʣʝʥʠʷ ʚʩʭʦʜʦʚ ʠ ʜʦ ʧʝʨʚʦʛʦ 

ʫʢʦʩʘ, ʚʘʨʴʠʨʦʚʘʣʩʷ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 63 ʜʦ 66 ʜʥʝʡ, ʘ ʦʪ ʧʝʨʚʦʛʦ ʜʦ ʚʪʦʨʦʛʦ ʫʢʦʩʘ ð ʦʪ 46 ʜʦ 

48 ʜʥʝʡ.  

ʇʦʣʥʳʡ ʮʠʢʣ ʨʘʟʚʠʪʠʷ ʢʫʣʴʪʫʨʳ, ʦʪ ʚʝʩʝʥʥʝʛʦ ʦʪʨʘʩʪʘʥʠʷ ʜʦ ʜʦʩʪʠʞʝʥʠʷ ʧʦʣʥʦʡ 

ʩʧʝʣʦʩʪʠ ʩʝʤʷʥ, ʟʘʥʠʤʘʣ ʦʪ 95 ʜʦ 106 ʜʥʝʡ. ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ 

ʜʘʥʥʦʡ ʢʫʣʴʪʫʨʳ ʚ ʦʪʥʦʰʝʥʠʠ ʩʝʤʝʥʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʠʤʝʥʷʪʴ 

ʢʦʤʧʣʝʢʩ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʚʢʣʶʯʘʶʱʠʡ ʨʘʥʥʠʡ ʚʝʩʝʥʥʠʡ ʧʦʩʝʚ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʰʠʨʦʢʦʨʷʜʥʦʛʦ ʤʝʪʦʜʘ ʠ ʘʢʪʠʚʥʳʝ ʤʝʨʳ ʧʦ ʙʦʨʴʙʝ ʩ ʩʦʨʥʦʡ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ, ʚʨʝʜʠʪʝʣʷʤʠ ʠ ʧʘʪʦʛʝʥʘʤʠ.  

ʊʘʢʞʝ ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʵʩʧʘʨʮʝʪ ʙʦʣʝʝ ʩʢʦʨʦʩʧʝʣʳʡ ʯʝʤ ʣʶʮʝʨʥʘ, ʨʘʟʚʠʚʘʝʪʩʷ 

ʥʘ 10 ï 15 ʩʫʪʦʢ ʨʘʥʴʰʝ ʝʸ, ʯʪʦ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʘʪʴ ʨʘʥʥʠʡ ʢʦʨʤ. ʇʨʦʨʘʩʪʘʥʠʝ 

ʩʝʤʷʥ ʥʘʯʠʥʘʝʪʩʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 4 ï 5 
ʦ
ʉ. ʆʧʪʠʤʘʣʴʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʧʨʦʨʘʩʪʘʥʠʷ 20 

ʆ
ʉ. 

ɺʩʭʦʜʳ ʝʛʦ ʚ ʚʠʜʝ ʩʝʤʷʜʦʣʝʡ ʧʦʷʚʣʷʶʪʩʷ ʥʘ 7 ï 14 ʩʫʪʢʠ ʧʦʩʣʝ ʧʦʩʝʚʘ. (ʊʘʙʣʠʮʘ 1). 

 
ʊʘʙʣʠʮʘ 1 ï ʍʦʟ̫ʡʩʪʚʝʥʥʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʵʩʧʘʨʮʝʪʘ ʨʘʟʥʳʭ ʩʦʨʪʦʚ 

  

ʇʦʢʘʟʘʪʝʣʴ ʕʩʧʘʨʮʝʪ çɼʦʣʠʥʘè ʕʩʧʘʨʮʝʪ çʐʳʛʳʩè 

ɺʳʩʦʪʘ ʨʘʩʪʝʥʠʡ, ʩʤ 109 89 

ɺʝʛʝʪʘʮʠʦʥʥʳʡ 

ʧʝʨʠʦʜ, ʜʝʥʴ 

ɼʦ ʮʚʝʪʝʥʠʷ 46 47 

ɼʦ ʩʦʟʨʝʚʘʥʠʷ 95 98 

ʆʙʣʠʩʪʚʝʥʥʦʩʪʴ, % 32 30 

ʊʝʭʥʦʣʦʛʠʯʥʦʩʪʴ ʚ ʩʝʤʝʥʦʚʦʜʩʪʚʝ, ʙʘʣʣʦʚ 4,0 3,7 

 

ɺ ʧʝʨʚʳʡ ʛʦʜ ʞʠʟʥʠ ʵʩʧʘʨʮʝʪ ʥʝ ʬʦʨʤʠʨʦʚʘʣ ʢʫʩʪ. ɺ ʧʦʩʣʝʜʫʶʱʠʝ ʛʦʜʳ ʦʥ 

ʧʨʦʷʚʣʷʣ ʩʝʙʷ ʢʘʢ ʧʦʣʫʟʠʤʥʝ-ʟʝʣʝʥʦʝ ʨʘʩʪʝʥʠʝ, ʩ ʧʦʙʝʛʘʤʠ, ʟʘʢʣʘʜʳʚʘʶʱʠʤʠʩʷ ʚ ʣʝʪʥʠʡ 

ʧʝʨʠʦʜɺ ʦʩʝʥʥʠʡ ʧʝʨʠʦʜ ʵʩʧʘʨʮʝʪ ʩʧʦʩʦʙʝʥ ʜʘʚʘʪʴ ʧʦʚʪʦʨʥʳʡ ʫʢʦʩ ʧʦʩʣʝ ʧʝʨʚʦʛʦ ʫʢʦʩʘ 

ʧʨʠ ʫʩʣʦʚʠʠ ʜʦʩʪʘʪʦʯʥʦʛʦ ʫʚʣʘʞʥʝʥʠʷ. ʇʦʩʣʝ ʧʝʨʚʦʛʦ ʫʢʦʩʘ ʵʩʧʘʨʮʝʪ ʤʦʞʝʪ ʦʙʝʩʧʝʯʠʪʴ 

ʫʨʦʞʘʡʥʦʩʪʴ ʩʝʥʘ, ʢʦʪʦʨʘʷ ʫʩʪʫʧʘʝʪ ʧʝʨʚʦʤʫ ʫʢʦʩʫ.  

ʃʘʙʦʨʘʪʦʨʥʘʷ ʚʩʭʦʞʝʩʪʴ ʩʝʤʷʥ ʦʮʝʥʠʚʘʣʘʩʴ ʚ ʪʝʯʝʥʠʝ ʧʝʨʚʳʭ ʜʚʫʭ ʥʝʜʝʣʴ ʧʦʩʣʝ 

ʫʙʦʨʢʠ. ʉʢʘʰʠʚʘʥʠʝ ʪʨʘʚʦʩʪʦʷ ʚ ʚʘʣʢʠ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʩ ʧʦʤʦʱʴʶ ʥʘʚʝʩʥʳʭ ʞʘʪʦʢ ʧʨʠ 

ʧʦʙʫʨʝʥʠʠ ʙʦʙʦʚ ʥʘ 45%. ʆʙʤʦʣʦʪ ʚʘʣʢʦʚ ʧʨʦʠʟʚʦʜʠʣʩʷ ʧʦʩʣʝ ʧʦʜʩʫʰʠʚʘʥʠʷ ʤʘʩʩʳ 

ʢʦʤʙʘʡʥʦʤ ʩ ʧʦʜʙʦʨʱʠʢʦʤ. ʅʘ ʭʨʘʥʝʥʠʝ ʟʘʢʣʘʜʳʚʘʣʠʩʴ ʪʱʘʪʝʣʴʥʦ ʦʯʠʱʝʥʥʳʝ ʠ 

ʧʨʦʩʫʰʝʥʥʳʝ ʩʝʤʝʥʘ ʩ ʚʣʘʞʥʦʩʪʴʶ, ʥʝ ʧʨʝʚʳʰʘʶʱʝʡ 13%. ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʥʘʨʘʩʪʘʥʠʷ 

ʚʝʛʝʪʘʮʠʦʥʥʦʡ ʤʘʩʩʳ ʦʪʤʝʯʘʣʦʩʴ ʥʘʠʙʦʣʝʝ ʤʦʱʥʦʝ ʨʘʟʚʠʪʠʝ ʨʘʩʪʝʥʠʡ ʥʦʚʦʛʦ ʩʦʨʪʘ. ʇʦ 

ʚʳʩʦʪʝ ʵʩʧʘʨʮʝʪ ʩʦʨʪʘ çɼʦʣʠʥʘè ʥʘ 0,20 ʩʤ ʠʣʠ 18,3%, ʘ ʪʘʢʞʝ ʫʨʦʞʘʡʥʦʩʪʴ ʩʫʭʦʡ ʤʘʩʩʳ 

13 ʮ/ʛʘ ʠʣʠ 18,8% ʧʨʝʚʦʩʭʦʜʠʪ ʵʩʧʘʨʮʝʪ ʩʦʨʪʘ çʐʳʛʳʩè (ʪʘʙʣʠʮʘ 2). 

 
ʊʘʙʣʠʮʘ 2 ï ʇʨʦʜʫʢʪʠʚʥʦʩʪʴ ʵʩʧʘʨʮʝʪʘ ʨʘʟʥʳʭ ʩʦʨʪʦʚ  

 

ʉʦʨʪʘ ɺʳʩʦʪʘ, ʩʤ ɺʩʝʛʦ, ʮ/ʛʘ ʆʙʣʠʩʪʚʝʥʥʦʩʪʴ, % ʇʨʦʪʝʠʥ, % 

çʐʳʛʳʩè 89 56 45,9 16,5 

çɼʦʣʠʥʘè 109 69 49,3 17,5 
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ʕʩʧʘʨʮʝʪ ʩʦʨʪʘ çɼʦʣʠʥʘè ʦʪʣʠʯʘʣʩʷ ʙʦʣʝʝ ʤʦʱʥʳʤ ʨʘʟʚʠʪʠʝʤ, ʙʦʣʴʰʠʤ ʯʠʩʣʦʤ ʩʪʝʙʣʝʡ 

ʠ ʚʝʪʚʝʡ (ʈʠʩʫʥʦʢ 2).  

 
                                       ʈʠʩʫʥʦʢ 2 ï ʇʝʨʚʳʡ ʛʦʜ ʞʠʟʥʠ ʵʩʧʘʨʮʝʪʘ 

 

ʇʦ ʦʙʣʠʩʪʚʝʥʥʦʩʪʠ ʠ ʩʦʜʝʨʞʘʥʠʶ ʧʨʦʪʝʠʥʘ ʵʩʧʘʨʮʝʪ ʩʦʨʪʘ çɼʦʣʠʥʘè 

ʧʨʝʚʦʩʭʦʜʠʣʘ ʥʘ 3,4% ʠ 1,0% ʚ ʩʨʘʚʥʝʥʠʠ ʩ çʐʳʛʳʩè. ʉʦʨʪ çɼʦʣʠʥʘè ʦʪʣʠʯʘʝʪʩʷ ʪʝʤ, ʯʪʦ 

ʫ ʥʝʛʦ ʥʝʩʢʦʣʴʢʦ ʜʣʠʥʥʝʝ ʮʚʝʪʦʯʥʘʷ ʢʠʩʪʴ ʚ ʩʨʘʚʥʝʥʠʠ ʩ çʐʳʛʳʩè. ʎʚʝʪʢʠ ʢʨʫʧʥʝʝ, ʥʘ 

ʦʜʥʦʤ ʩʦʮʚʝʪʠʠ ʠʭ ʙʦʣʴʰʝ ʥʘ 4 ï 7 ʩʤ, ʘ ʢʦʣʠʯʝʩʪʚʦ ʩʝʤʷʥ ʥʘ 2 ï 5 ʰʪʫʢ. ʆʪʩʶʜʘ ʠ 

ʫʨʦʞʘʡʥʦʩʪʴ ʩʝʤʷʥ ʚʳʰʝ ʫ ʩʦʨʪʘ çɼʦʣʠʥʘè, ʯʝʤ ʫ çʐʳʛʳʩè. 

 
ʊʘʙʣʠʮʘ 3 ï ʋʨʦʞʘʡʥʦʩʪʴ ʩʝʤʷʥ ʵʩʧʘʨʮʝʪʘ ʨʘʟʥʳʭ ʩʦʨʪʦʚ ʠ ʩʪʨʫʢʪʫʨʥʳʝ ʵʣʝʤʝʥʪʳ  

 

 

ʉʦʨʪ 

ʋʨʦʞʘʡʥʦʩʪʴ ʩʝʤʷʥ ʉʪʨʫʢʪʫʨʥʳʝ ʵʣʝʤʝʥʪʳ ʫʨʦʞʘʡʥʦʩʪʠ 

ɺʩʝʛʦ, ʮ/ʛʘ ʅʘ ʦʜʥʦ ʨʘʩʪʝʥʠʝ 

ʧʣʦʜʦʥʦʩʷʱʝʝ, ʛ 

ʅʘ ʦʜʥʦ ʩʦʮʚʝʪʠʝ, ʰʪ 

çʐʳʛʳʩè 8,9 3,9 3,5 28 26 

çɼʦʣʠʥʘè 12,0 9,8 4,3 35 31 

 

ʋʨʦʞʘʡʥʦʩʪʴ ʩʝʤʷʥ ʵʩʧʘʨʮʝʪ ʩʦʨʪʘ çɼʦʣʠʥʘè ʚʳʰʝ, ʯʝʤ çʐʳʛʳʩè ʥʘ 3,1 ʮ/ʛʘ ʠʣʠ 

25,8%. ɺʳʩʦʢʠʤ ʧʦʢʘʟʘʪʝʣʝʤ ʧʦ ʩʪʨʫʢʪʫʨʥʳʤ ʵʣʝʤʝʥʪʘʤ ʫʨʦʞʘʡʥʦʩʪʠ ʪʘʢʞʝ ʦʪʣʠʯʠʣʩʷ 

ʵʩʧʘʨʮʝʪ ʩʦʨʪʘ çɼʦʣʠʥʘè [22]. 

ʄʥʦʛʦʣʝʪʥʠʝ ʥʘʙʣʶʜʝʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚ ʫʩʣʦʚʠʷʭ ɺʦʩʪʦʯʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ 

ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʘʷ ʧʦʣʥʦʪʘ ʚʩʭʦʜʦʚ, ʘ ʚʤʝʩʪʝ ʩ ʪʝʤ ʩ ʥʝʡ ʠ ʙʦʣʴʰʠʡ ʫʨʦʞʘʡ  ʧʦʣʫʯʘʝʪʩʷ 

ʧʨʠ ʨʘʥʥʝ-ʚʝʩʝʥʥʝʤ ʧʦʩʝʚʝ, ʢʦʛʜʘ ʧʦʯʚʘ ʥʘ ʛʣʫʙʠʥʝ 10 ʩʤ ʧʨʦʛʨʝʝʪʩʷ ʜʦ ʪʝʤʧʝʨʘʪʫʨʳ 2-

5Üʉ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʝʚʦʛʦ ʢʦʨʤʦʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʠ ʚʦʟʜʝʣʳʚʥʠʠ ʵʩʧʘʨʮʝʪʘ ʮʝʣʝʩʦʦʙʨʘʟʥʦ  

ʧʨʠʤʝʥʷʪʴ ʜʚʘ ʩʧʦʩʦʙʘ ïʫʟʢʦʨʷʜʥʳʡ (7,5 ʩʤ) ʠ ʨʷʜʦʚʦʡ (15 ʩʤ). ʀ ʪʦʣʴʢʦ ʧʨʠ ʫʩʢʦʨʝʥʥʦʛʦ 

ʨʘʟʤʥʦʞʝʥʠʷ ʠʣʠ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʵʩʧʘʨʮʝʪʘ ʥʘ ʩʝʤʝʥʥʳʝ ʮʝʣʠ, ʧʨʠʤʝʥʷʪʴ 

ʰʠʨʦʢʦʨʷʜʥʳʝ ʧʦʩʝʚʳ(45-60 ʩʤ) [23]. 

ɿʘʢʣʶʯʝʥʠʝ. ɸʥʘʣʠʟʠʨʫʷ ʧʦʩʝʚʥʳʝ ʢʘʯʝʩʪʚʘ ʩʝʤʷʥ ʵʩʧʘʨʮʝʪʘ, ʥʝʦʙʭʦʜʠʤʦ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʦʚʳʡ ʩʦʨʪ ʦʪʣʠʯʘʝʪʩʷ ʥʘʠʙʦʣʝʝ ʧʦʣʥʦʚʝʩʥʳʤʠ ʩʝʤʝʥʘʤʠ. ɺ ʩʨʝʜʥʝʤ ʟʘ 

ʛʦʜʳ ʠʩʧʳʪʘʥʠʷ ʤʘʩʩʘ 1000 ʩʝʤʷʥ ʩʦʩʪʘʚʠʣʦ 16,5 ʛ, ʯʪʦ ʧʨʝʚʳʰʘʣʦ ʦʩʪʘʣʴʥʳʭ ʥʘ 1,2 ï 1,5 

ʛʨʘʤʤ. ʕʥʝʨʛʠʷ ʧʨʦʨʘʩʪʘʥʠʷ ʠ ʚʩʭʦʞʝʩʪʴ ʩʝʤʷʥ ʥʝ ʠʤʝʣʘ ʟʥʘʯʠʪʝʣʴʥʳʭ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ 

ʩʦʨʪʘʤʠ. ʇʦ ʜʣʠʥʝ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜ ʩʦʨʪ çɼʦʣʠʥʘè ʦʪʥʦʩʠʪʩʷ ʢ ʩʨʝʜʥʝʩʧʝʣʦʤʫ 

ʪʠʧʫ. ʋʩʢʦʨʝʥʥʦʡ ʩʧʝʣʦʩʪʠ ʜʦʩʪʠʛʘʝʪ ʥʘ 55 ï 60 ʜʝʥʴ ʧʦʩʣʝ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʦʪʨʘʩʪʘʥʠʷ, 

ʧʦʣʥʦʡ ʩʧʝʣʦʩʪʠ ʥʘ 95 ï 106 ʜʝʥʴ. ɿʠʤʦʩʪʦʝʢ, ʟʘʩʫʭʦʫʩʪʦʡʯʠʚ. ʂʫʩʪ ʧʦʣʫʨʘʟʚʘʣʠʩʪʳʡ 

ʚʳʩʦʪʦʡ ʜʦ 89 -  109 ʩʤ, ʩʪʝʙʣʠ ʩʨʝʜʥʝʡ ʛʨʫʙʦʩʪʠ, ʩ 8 ï 9 ʤʝʞʜʦʫʟʣʠʷʤʠ.  

ʆʩʥʦʚʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʤ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʦʟʜʝʣʳʚʘʥʠʷ ʵʩʧʘʨʮʝʪʘ, 

ʷʚʣʷʝʪʩʷ ʚʳʭʦʜ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʩ ʝʜʠʥʠʮʳ ʧʣʦʱʘʜʠ. ʅʘʠʙʦʣʴʰʠʡ ʩʙʦʨ ʩʳʨʦʛʦ 

ʧʨʦʪʝʠʥʘ ʠ ʢʦʨʤʦʚʳʭ ʝʜʠʥʠʮ ʩ ʛʝʢʪʘʨʘ ʧʦʣʫʯʝʥ ʫ ʵʩʧʘʨʮʝʪʘ çɼʦʣʠʥʘè 18,6 ʮ/ʛʘ. 
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ʅʝʩʢʦʣʴʢʦ ʥʠʞʝ ʵʪʠ ʧʦʢʘʟʘʪʝʣʠ ʫ ʵʩʧʘʨʮʝʪʘ çʐʳʛʳʩè ï 16,5 ʮ/ʛʘ.  

ʌʠʥʘʥʩʠʨʦʚʘʥʠʝ. ʅʘʩʪʦʷʱʝʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʨʝʘʣʠʟʫʝʪʩʷ ʚ ʨʘʤʢʘʭ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ 

ʄʠʥʠʩʪʝʨʩʪʚʘ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʇʣʘʥʦʤ 

ʨʘʟʚʠʪʠʷ ʥʘʫʢʠ ʥʘ 2024-2026 ʛʦʜʳ ʧʦ ʙʶʜʞʝʪʥʦʡ ʧʨʦʛʨʘʤʤʝ 267 çʇʦʚʳʰʝʥʠʝ 

ʜʦʩʪʫʧʥʦʩʪʠ ʟʥʘʥʠʡ ʠ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡè ʠ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʧʨʦʛʨʘʤʤʝ ʀPʅ 

BR22884393 çʉʦʟʜʘʥʠʝ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʳʭ ʩʦʨʪʦʚ ʠ ʛʠʙʨʠʜʦʚ ʢʦʨʤʦʚʳʭ ʢʫʣʴʪʫʨ ʜʣʷ 

ʨʘʟʣʠʯʥʳʭ ʘʛʨʦʢʣʠʤʘʪʠʯʝʩʢʠʭ ʟʦʥ ʂʘʟʘʭʩʪʘʥʘ ʠ ʨʘʟʨʘʙʦʪʢʘ ʩʦʨʪʦʚʦʡ ʪʝʭʥʦʣʦʛʠʠè.  
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ɸשʜʘʪʧʘ. ɹײʣ סʳʣʳʤʠ ʤʘץʘʣʘʜʘ ʐʳסʳʩ פʘʟʘץʩʪʘʥ ʦʙʣʳʩʳʥʳש ʪʘʫ ʝʪʝʛʽ ʜʘʣʘ ʘʡʤʘסʳʥʜʘ 

ʞװʨʛʽʟʽʣʛʝʥ ʟʝʨʪʪʝʫʣʝʨʜʽש ʥᴅʪʠʞʝʣʝʨʽ ʢᴇʨʩʝʪʽʣʛʝʥ. ʕʩʧʘʨʮʝʪʪʽש  "ɼʦʣʠʥʘ" ʩʦʨʪʳ ʵʩʧʘʨʮʝʪʪʽש 

"ʐʳסʳʩ" ʩʦʨʪʳʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ ײץʨסʘץ ʰᴇʧʪʽש ʤʘʩʩʘʩʳ ʤʝʥ ʪץײʳʤ ᴇʥʽʤʜʽʣʽʛʽ ʙʦʡʳʥʰʘ ʞʦסʘʨʳ 

ʥᴅʪʠʞʝʣʝʨ ʢᴇʨʩʝʪʪʽ. "ʐʳסʳʩ" ʩʦʨʪʳ 56 ʮ/ʛʘ ײץʨʘʜʳ, "ɼʦʣʠʥʘ" ʩʦʨʪʳʥʳש ᴇʥʽʤʜʽʣʽʛʽ - 69 ʮ/ʛʘ. 

 ץʳʤʜʳץײʪ שʤʘʩʩʘʩʳ 1 ʛʝʢʪʘʨʜʘʥ 45 ï 55 ʮʝʥʪʥʝʨʛʝ ʞʝʪʝʜʽ, ʪʽʧʪʽ ʦʜʘʥ ʜʘ ʢᴇʧ. ʕʩʧʘʨʮʝʪʪʽ ץʘסʨײפ

ᴇʥʽʤʜʽʣʽʛʽ ᴇʩʽʨʫ ʪʝʭʥʦʣʦʛʠʷʩʳʥʘ ʞᴅʥʝ ʪʦʟʘשʜʘʥʜʳʨסʳʰʪʘʨʜʳש ʝʩʝʙʽʥʝʥ סʘʥʘ ʝʤʝʩ, ʩʦʥʳʤʝʥ ץʘʪʘʨ 

ʩʦʨʪץʘʜʘ ʙʘʡʣʘʥʳʩʪʳ. "ɼʦʣʠʥʘ" ʩʦʨʪʳʥʳש ʘʡʳʨʤʘʰʳʣʳסʳ  "ʐʳסʳʩ" ʩʦʨʪʳʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ 

ʛװʣ ʩʘʙʘסʳʥʳײ שʟʳʥ ʙʦʣʫʳʤʝʥ  ʝʨʝʢʰʝʣʝʥʝʜʽ. ɽʢʽ ʦʨʳʤ ʢʝʟʽʥʜʝ ײץʨסʘץ ʤʘʩʩʘʥʳש ᴇʥʽʤʜʽʣʽʛʽ 

ʛʝʢʪʘʨʳʥʘ 40-50 ʥʝʤʝʩʝ ʦʜʘʥ ʜʘ ʢᴇʧ ʮʝʥʪʥʝʨʛʝ ʞʝʪʝʜʽ. ʂᴇʢʪʝʤʥʝʥ ʙʘʩʪʘʧ ʘʣסʘʰץʳ ʦʨʳʤסʘ ʙʝʜʝʜʝʥ 

18-20  ʞʦשʳʰץʘʜʘʥ 10-15 ʢװʥ ʙײʨʳʥ ʝʨʪʝ ʧʽʩʝʜʽ, ʙײʣ ʞʘʩʳʣ ʞᴅʥʝ ʰʠʢʽʟʘʪ ʢʦʥʚʝʡʝʨʣʝʨʽʥ ʝʜᴅʫʽʨ 

ʢʝשʝʡʪʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

ʄʘץʘʣʘ סʳʣʳʤʠ ʙʽʣʽʤ ʤʝʥ ʧʨʘʢʪʠʢʘʣʳץ ʰʝʰʽʤʜʝʨʜʽ ʙʽʨʽʢʪʽʨʫʛʝ ʙʘסʳʪʪʘʣסʘʥ, ʞʝʤʰᴇʧ 

ᴇʥʜʽʨʽʩʽ ʩʘʣʘʩʳʥʜʘסʳ סʳʣʳʤ ʤʝʥ ʧʨʘʢʪʠʢʘʥʳש ʜʘʤʫʳʥʘ ʳץʧʘʣ ʝʪʝʜʽ.   

ʆʩʳסʘʥ ʙʘʡʣʘʥʳʩʪʳ פʘʟʘץʩʪʘʥʥʳש ʰʳסʳʩʳʥʜʘסʳ ʪʘʫ ʝʪʝʛʽ-ʜʘʣʘ ʘʡʤʘסʳ ʞʘסʜʘʡʳʥʜʘ 

ᴅʨʪװʨʣʽ ʩʦʨʪʪʳ ʵʩʧʘʨʮʝʪʪʽש ʰʘʨʫʘʰʳʣʳץ ï ʙʠʦʣʦʛʠʷʣʳץ ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥʽש ʘʡʤʘץʪʳץ 

ʝʨʝʢʰʝʣʽʢʪʝʨʽʥ ʝʩʢʝʨʝ ʦʪʳʨʳʧ, ʟʝʨʪʪʝʫʣʝʨ ץʘʞʝʪ. 
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ECONOMIC AND BIOLOGICAL INDICATORS OF SAINFOIN  VARIETIES OF ESPARCET 

IN THE CONDITIONS OF THE FOOTHILL ï STEPPE ZONE OF THE EAST KAZAKHSTAN 

REGION 

 

Seilgazina S.M., Doctor of Agricultural Sciences, Professor  

Toktasynov K.A.  master of agricultural science   

Nurgazy K.Sh.  Doctor of Agricultural Sciences, Professor  

Nurtazin O.K. leading specialist  
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çEast Kazakhstan Agricultural Experimental Stationè, UstïKamenogorsk, Kazakhstan 

 

Annotation. This article presents the results of research conducted in the foothill-steppe zone of 

East Kazakhstan region. Sainfoin variety ñDolinaò showed high results on dry grass weight and seed yield 

in comparison with ñShygysò. Yield of sainfoin variety ñShygysò was 56 c/ha, variety ñDolinaò - 69 c/ha. 

Dry weight from 1 hectare reaches 45 - 55 centners and even more. Seed productivity of sainfoin depends 

not only on cultivation technology and the presence of pollinators, but also on the variety. Variety 

ñDolinaò is distinguished by the fact that it has a slightly longer flower brush compared to ñShygysò. As a 

result of two harvests, the yield of dry biomass can reach 40-50 and more centners per hectare. In spring, 

the crop reaches harvesting maturity 10-15 days earlier than alfalfa and 18-20 days earlier than clover, 

which allows to significantly expand green and raw material conveyors. The article is aimed at the 

integration of scientific knowledge and practical solutions, contributes to the development of science and 

practice in the field of forage production.        

In this regard, it is necessary to conduct research taking into account zonal features of economic 

and biological indicators of sainfoin of different varieties in the conditions of pre-mountain-steppe zone 

in the east of Kazakhstan. 

Keywords: Forage crops, productivity, green mass, seed yield, perennial grasses, agrochemical 

analyses, sloping ripeness, dry weight. 
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ʊʆʆ çINNIOVTECHPRODUCTè ʛ. ʐʳʤʢʝʥʪ, ʂʘʟʘʭʩʪʘʥ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ, ʢʘʢ ʨʘʟʣʠʯʥʳʝ ʥʦʨʤʳ ʩʤʝʩʠ ʛʠʜʨʦʛʝʣʷ 

ʚʣʠʷʶʪ ʥʘ ʚʣʘʛʦʨʝʩʫʨʩʦʩʙʝʨʝʞʝʥʠʝ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʩʦʨʪʘ ʦʟʠʤʦʛʦ ʷʯʤʝʥʷ. ʆʧʳʪʳ ʧʨʦʚʦʜʠʣʠʩʴ 

ʚ ʙʦʛʘʨʥʳʭ ʫʩʣʦʚʠʷʭ ʂʍ çɸʡʪʫʙʘʡè ʂʘʟʳʛʫʨʪʩʢʦʛʦ ʨʘʡʦʥʘ ʊʫʨʢʝʩʪʘʥʩʢʦʡ ʦʙʣʘʩʪʠ. ɺ ʧʝʨʠʦʜ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʠ ʠʟʫʯʝʥʳ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʧʦ ʜʘʥʥʳʤ ʂʘʟʛʫʨʪʩʢʠʭ ʤʝʪʝʦʩʪʘʥʮʠʡ ʩ 

ʷʥʚʘʨʷ ʧʦ ʠʶʣʴ 2024 ʛʦʜʘ. ʅʘ ʦʧʳʪʥʦʤ ʧʦʣʝ ʦʙʱʘʷ ʩʫʤʤʘ ʦʩʘʜʢʦʚ ʩʦʩʪʘʚʠʣʘ 412,7 ʤʤ, ʦʙʱʘʷ 
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ʉ, ʘ ʩʨʝʜʥʷʷ ʚʣʘʞʥʦʩʪʴ ʧʦʯʚʳ ʩʦʩʪʘʚʠʣʘ 23,86%. ʅʝʩʤʦʪʨʷ ʥʘ 

ʪʦ, ʯʪʦ ʛʦʜʦʚʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʥʘ ʧʦʣʝ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʦ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʝʤʫ, ʚ ʠʶʥʝ ʠ ʠʶʣʝ, 

ʚ ʧʝʨʠʦʜ ʘʢʪʠʚʥʦʛʦ ʨʦʩʪʘ ʦʟʠʤʦʛʦ ʷʯʤʝʥʷ, ʥʘʙʣʶʜʘʣʩʷ ʥʝʜʦʩʪʘʪʦʢ ʚʣʘʛʠ ʠʟ-ʟʘ ʦʪʩʫʪʩʪʚʠʷ ʜʦʞʜʝʡ. 

ʆʜʥʘʢʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʤʝʩʠ ʛʠʜʨʦʛʝʣʷ ʧʦʩʪʝʧʝʥʥʦ ʚʳʩʚʦʙʦʞʜʘʝʪ ʥʘʢʦʧʣʝʥʥʫʶ ʚʦʜʫ ʯʝʨʝʟ 

ʧʨʦʮʝʩʩ ʜʠʬʬʫʟʠʠ, ʯʪʦ ʧʦʤʦʛʘʝʪ ʧʦʜʜʝʨʞʠʚʘʪʴ ʚʣʘʞʥʦʩʪʴ ʧʦʯʚʳ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʜʣʠʪʝʣʴʥʦʛʦ 

ʚʨʝʤʝʥʠ.  

ʕʢʩʧʝʨʠʤʝʥʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʢʦʥʪʨʦʣʴʥʳʡ ʚʘʨʠʘʥʪ ʙʝʟ ʩʤʝʩʠ ʛʠʜʨʦʛʝʣʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ 

ʚʩʝʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʫʩʪʫʧʘʝʪ ʚʘʨʠʘʥʪʘʤ ʩʦ ʩʤʝʩʴʶ ʛʠʜʨʦʛʝʣʷ. ɺ ʪʨʝʪʴʝʤ ʚʘʨʠʘʥʪʝ ʙʳʣʦ ʚʥʝʩʝʥʦ 

25 ʢʛ/ʛʘ ʩʤʝʩʠ ʛʠʜʨʦʛʝʣʷ. ɺ ʧʦʯʚʝ ʚ ʩʣʦʷʭ 0-10 ʩʤ ʚʣʘʞʥʦʩʪʴ ʩʦʩʪʘʚʠʣʘ 8,7%, ʘ ʚ ʩʣʦʷʭ 10-20 ʩʤ ï 

17,5%. ʕʪʠ ʧʦʢʘʟʘʪʝʣʠ ʚ ʢʦʥʪʨʦʣʴʥʦʤ ʚʘʨʠʘʥʪʝ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩʦʩʪʘʚʠʣʠ 8,5% ʠ 14,9%. ɺ 

ʚʘʨʠʘʥʪʝ ʩ ʚʥʝʩʝʥʠʝʤ ʩʤʝʩʠ ʛʠʜʨʦʛʝʣʷ ʚ ʢʦʣʠʯʝʩʪʚʝ 35 ʢʛ/ʛʘ ʚ ʩʣʦʷʭ 0-10 ʩʤ ʚʣʘʞʥʦʩʪʴ ʩʦʩʪʘʚʠʣʘ 

10,6%, ʘ ʚ ʩʣʦʷʭ 10-20 ʩʤ ï 18,5%. ʕʪʦ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʩʣʦʠ ʧʦʯʚʳ ʙʦʣʝʝ ʥʘʩʳʱʝʥʳ ʚʣʘʛʦʡ. ʇʨʠ 

ʧʦʚʳʰʝʥʥʦʡ ʚʣʘʞʥʦʩʪʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʙʠʦʤʘʩʩʘ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʨʦʩʪʫ ʠ ʧʦʚʳʰʝʥʠʶ ʩʫʭʦʡ ʤʘʩʩʳ 

ʨʘʩʪʝʥʠʡ, ʘ ʪʘʢʞʝ ʩʥʠʞʝʥʠʶ ʨʘʟʚʠʪʠʷ ʛʝʥʝʨʘʪʠʚʥʳʭ ʯʘʩʪʝʡ.  

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʥʝʩʝʥʠʝ ʛʠʜʨʦʛʝʣʝʚʦʡ ʩʤʝʩʠ ʚ ʦʙʲʝʤʝ 25 ʢʛ/ʛʘ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʧʦʚʳʰʝ-

ʥʠʶ ʩʦʜʝʨʞʘʥʠʷ ʧʦʜʚʠʞʥʳʭ ʵʣʝʤʝʥʪʦʚ ʧʠʪʘʥʠʷ ʚ ʧʦʯʚʝ. ɺʝʩ 1000 ʩʝʤʷʥ ʷʯʤʝʥʷ ʩʦʩʪʘʚʠʣ 37,1 ʛ, ʘ 

ʫʨʦʞʘʡʥʦʩʪʴ ʜʦʩʪʠʛʣʘ 18,7 ʮ/ʛʘ, ʯʪʦ ʜʘʣʦ ʧʨʠʙʘʚʢʫ ʫʨʦʞʘ ̫ʚ 4,1 ʮ/ʛʘ. ɺ ʙʦʛʘʨʥʦʤ ʟʝʤʣʝʜʝʣʠʠ 

ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʚʥʦʩʠʪʴ ʥʦʨʤʫ ʩʤʝʩʠ ʛʠʜʨʦʛʝʣʷ ʚ 25-30 ʢʛ/ʛʘ ʜʣʷ ʷʯʤʝʥʷ ʩʦʨʪʘ ɹʘʡʰʝʰʝʢ ʚ 

ʫʩʣʦʚʠʷʭ ʂʘʟʳʛʫʨʪʩʢʦʛʦ ʨʘʡʦʥʘ ʊʫʨʢʝʩʪʘʥʩʢʦʡ ʦʙʣʘʩʪʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʘʚʠʣʴʥʳʡ ʚʳʙʦʨ ʥʦʨʤ 

ʛʠʜʨʦʛʝʣʷ ʤʦʞʝʪ ʩʪʘʪʴ ʢʣʶʯʝʚʳʤ ʬʘʢʪʦʨʦʤ ʜʣʷ ʫʩʧʝʰʥʦʛʦ ʚʝʜʝʥʠʷ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʚ 

ʫʩʣʦʚʠʷʭ ʠʟʤʝʥʷʶʱʝʛʦʩʷ ʢʣʠʤʘʪʘ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʦʯʚʘ, ʛʠʜʨʦʛʝʣʴ, ʚʣʘʞʥʦʩʪʴ, ʪʝʭʥʦʣʦʛʠʷ, ʢʣʠʤʘʪ, ʟʘʩʫʭʘ, ̫ʯʤʝʥʴ, 

ʫʨʦʞʘʡʥʦʩʪʴ. 

 

ɺʚʝʜʝʥʠʝ. ɿʘʩʫʭʘ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʩʝʨʴʝʟʥʳʭ ʘʙʠʦʪʠʯʝʩʢʠʭ 

ʩʪʨʝʩʩʦʚʳʭ ʬʘʢʪʦʨʦʚ, ʩ ʢʦʪʦʨʳʤʠ ʩʪʘʣʢʠʚʘʶʪʩʷ ʤʥʦʛʠʝ ʩʪʨʘʥʳ ʤʠʨʘ. ɺ ʘʛʨʦʥʦʤʠʠ ʵʪʦ 

ʢʣʠʤʘʪʠʯʝʩʢʦʝ ʷʚʣʝʥʠʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʝ ʪʦʣʴʢʦ ʥʝʭʚʘʪʢʫ ʚʦʜʳ, ʥʦ ʠ ʪʝʤʧʝʨʘʪʫʨʥʳʡ 

ʩʪʨʝʩʩ, ʜʝʬʠʮʠʪ ʚʣʘʛʠ, ʘ ʪʘʢʞʝ ʩʦʯʝʪʘʥʠʝ ʨʘʟʣʠʯʥʳʭ ʬʘʢʪʦʨʦʚ, ʪʘʢʠʭ ʢʘʢ ʩʫʭʦʡ ʚʝʪʝʨ ʠ 

https://doi.org/10.52081/bkaku.2024.v71.i4.195
mailto:nmanabaev@mail.ru
mailto:samshiddin49@mail.ru
mailto:Azimov-78@mail.ru
https://www.scopus.com/redirect.uri?url=https://orcid.org/0000-0002-1316-5854&authorId=56525110600&origin=AuthorProfile&orcId=0000-0002-1316-5854&category=orcidLink
mailto:Zaure_1983_as@mail.ru
https://www.scopus.com/redirect.uri?url=https://orcid.org/0000-0002-7176-8186&authorId=57190173548&origin=AuthorProfile&orcId=0000-0002-7176-8186&category=orcidLink
mailto:manabayeb86@list.ru
mailto:altynbek.usserov@gmail.com


131 

 

 

ʜʨʫʛʠʝ ʘʪʤʦʩʬʝʨʥʳʝ ʫʩʣʦʚʠʷ. ɿʘʩʫʭʘ ʤʦʞʝʪ ʥʘʯʠʥʘʪʴʩʷ ʚʥʝʟʘʧʥʦ ʠ ʠʤʝʪʴ ʨʘʟʣʠʯʥʫʶ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ, ʭʘʨʘʢʪʝʨʠʟʫʷʩʴ ʨʘʟʥʦʡ ʩʪʝʧʝʥʴʶ ʠʥʪʝʥʩʠʚʥʦʩʪʠ, ʠ ʚ ʥʝʢʦʪʦʨʳʭ 

ʩʣʫʯʘʷʭ ʤʦʞʝʪ ʙʳʪʴ ʜʦʣʛʦʩʨʦʯʥʦʡ [1, 2]. 

ʇʦʪʝʧʣʝʥʠʝ ʢʣʠʤʘʪʘ ʠ ʨʘʟʚʠʪʠʝ ʪʝʭʥʦʣʦʛʠʡ ʚʦʟʜʝʣʳʚʘʥʠʷ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ 

ʧʨʠʚʝʣʠ ʢ ʟʥʘʯʠʪʝʣʴʥʳʤ ʠʟʤʝʥʝʥʠʷʤ ʚ ʩʪʨʫʢʪʫʨʝ ʧʦʩʝʚʦʚ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʶʞʥʳʭ ʠ 

ʶʛʦ-ʚʦʩʪʦʯʥʳʭ ʨʝʛʠʦʥʘʭ ʂʘʟʘʭʩʪʘʥʘ ʬʝʨʤʝʨʳ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʣʥʦʩʪʴʶ ʦʪʢʘʟʘʣʠʩʴ ʦʪ 

ʚʳʨʘʱʠʚʘʥʠʷ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ ʠ ʧʝʨʝʰʣʠ ʥʘ ʦʟʠʤʫʶ. ʇʦʯʚʘ ʜʣʷ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ 

ʵʬʬʝʢʪʠʚʥʦ ʫʚʣʘʞʥʷʝʪʩʷ ʦʩʝʥʴʶ, ʟʠʤʦʡ ʠ ʚʝʩʥʦʡ, ʘ ʘʪʤʦʩʬʝʨʥʳʝ ʦʩʘʜʢʠ ʚ ʧʝʨʚʦʡ 

ʧʦʣʦʚʠʥʝ ʣʝʪʘ ʪʘʢʞʝ ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʧʨʠ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʫʩʣʦʚʠʷʭ. 

ʋʨʦʞʘʡʥʦʩʪʴ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ, ʢʘʢ ʧʨʘʚʠʣʦ, ʚ 2-3 ʨʘʟʘ ʚʳʰʝ, ʯʝʤ ʫ ʷʨʦʚʦʡ. ʆʜʥʘʢʦ ʚ 

ʛʦʜʳ ʩʠʣʴʥʦʡ ʟʘʩʫʭʠ ʦʟʠʤʘʷ ʧʰʝʥʠʮʘ ʪʘʢʞʝ ʤʦʞʝʪ ʧʦʩʪʨʘʜʘʪʴ ʦʪ ʥʝʭʚʘʪʢʠ ʚʣʘʛʠ. ʊʝʤ ʥʝ 

ʤʝʥʝʝ, ʥʝʢʦʪʦʨʳʝ ʩʦʨʪʘ ʵʪʦʡ ʢʫʣʴʪʫʨʳ ʦʙʣʘʜʘʶʪ ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʦʩʪʴʶ. 

ʅʘʰʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʩʨʝʜʦʪʦʯʝʥʳ ʥʘ ʚʳʷʚʣʝʥʠʠ, ʨʘʟʨʘʙʦʪʢʝ ʠ ʚʥʝʜʨʝʥʠʠ ʥʦʚʳʭ 

ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʵʢʦʥʦʤʷʱʠʭ ʚʦʜʥʳʝ ʨʝʩʫʨʩʳ ʠ ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ 

ʫʚʝʣʠʯʝʥʠʶ ʫʨʦʞʘʡʥʦʩʪʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ, ʘ ʪʘʢʞʝ ʥʘ ʤʦʜʝʨʥʠʟʘʮʠʠ 

ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʣʶʯʝʚʳʤʠ ʥʘʧʨʘʚʣʝʥʠʷʤʠ ʥʘʫʯʥʦʛʦ ʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ.  

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʤʝʩʠ ʛʠʜʨʦʛʝʣʷ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʜʝʨʞʘʥʠʶ ʚʣʘʛʠ ʚ ʧʦʯʚʝ, ʯʪʦ, ʚ 

ʩʚʦʶ ʦʯʝʨʝʜʴ, ʫʣʫʯʰʘʝʪ ʨʘʟʚʠʪʠʝ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ ʠ ʨʦʩʪ ʨʘʩʪʝʥʠʡ. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ 

ʧʦʚʳʰʝʥʠʶ ʫʨʦʞʘʡʥʦʩʪʠ ʠ ʢʘʯʝʩʪʚʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ. ɺ ʫʩʣʦʚʠʷʭ 

ʙʦʛʘʨʥʦʛʦ ʟʝʤʣʝʜʝʣʠʷ ʧʨʠʤʝʥʝʥʠʝ ʛʠʜʨʦʛʝʣʷ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʚʳʩʦʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʪʘʢ 

ʢʘʢ ʧʦʤʦʛʘʝʪ ʫʚʝʣʠʯʠʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ ʚ ʧʝʨʠʦʜ ʩ ʦʩʝʥʠ ʧʦ ʚʝʩʥʫ, 

ʦʙʝʩʧʝʯʠʚʘʷ ʥʘʜʝʞʥʦʝ ʚʦʜʦʩʥʘʙʞʝʥʠʝ ʜʣʷ ʧʦʩʝʚʦʚ. 

ʇʨʠ ʧʦʣʠʚʝ ʨʘʩʪʝʥʠʡ (ʢʘʢ ʩ ʧʦʤʦʱʴʶ ʧʦʣʠʚʘ, ʪʘʢ ʠ ʜʦʞʜʷ) ʛʠʜʨʦʛʝʣʴ ʧʦʛʣʦʱʘʝʪ ʠ 

ʫʜʝʨʞʠʚʘʝʪ ʚʦʜʫ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʠʟʙʝʞʘʪʴ ʙʳʩʪʨʦʡ ʧʦʪʝʨʠ ʚʣʘʛʠ ʠʟ-ʟʘ ʠʩʧʘʨʝʥʠʷ ʠ 

ʜʨʝʥʘʞʘ. ʂʦʛʜʘ ʧʦʯʚʘ ʥʘʯʠʥʘʝʪ ʚʳʩʳʭʘʪʴ, ʛʠʜʨʦʛʝʣʴ ʧʦʩʪʝʧʝʥʥʦ ʚʳʩʚʦʙʦʞʜʘʝʪ 

ʥʘʢʦʧʣʝʥʥʫʶ ʚʦʜʫ ʯʝʨʝʟ ʧʨʦʮʝʩʩ ʜʠʬʬʫʟʠʠ, ʯʪʦ ʧʦʤʦʛʘʝʪ ʧʦʜʜʝʨʞʠʚʘʪʴ ʚʣʘʞʥʦʩʪʴ ʧʦʯʚʳ 

ʠʣʠ ʩʫʙʩʪʨʘʪʘ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʜʣʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ. ɽʱʝ ʦʜʥʠʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʜʦʙʘʚ-

ʣʝʥʠʷ ʛʠʜʨʦʛʝʣʷ ʚ ʧʦʯʚʫ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʝʛʦ ʛʨʘʥʫʣʳ (ʚ ʩʫʭʦʤ ʩʦʩʪʦʷʥʠʠ ʠʤʝʶʱʠʝ ʨʘʟ-

ʤʝʨʳ, ʩʭʦʞʠʝ ʩ ʛʨʘʥʫʣʘʤʠ ʩʫʙʩʪʨʘʪʘ) ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʚ ʦʙʲʝʤʝ ʧʦʩʣʝ ʥʘʙʫʭʘʥʠʷ, ʯʪʦ ʩʧʦ-

ʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʧʦʨʠʩʪʦʩʪʠ ʧʦʯʚʳ ʠ ʫʣʫʯʰʝʥʠʶ ʦʢʩʠʛʝʥʘʮʠʠ ʢʦʨʥʝʡ ʨʘʩʪʝʥʠʡ [3].  

ʉʝʛʦʜʥʷ ʚ ʤʠʨʝ ʧʨʦʙʣʝʤʘ ʦʙʝʩʧʝʯʝʥʠʷ ʥʘʩʝʣʝʥʠʷ ʧʨʦʜʫʢʪʘʤʠ ʧʠʪʘʥʠʷ ʩʪʘʥʦʚʠʪʩʷ 

ʚʩʝ ʙʦʣʝʝ ʘʢʪʫʘʣʴʥʦʡ. ʊʘʢʞʝ ʦʱʫʱʘʝʪʩʷ ʥʝʭʚʘʪʢʘ ʚʦʜʳ ʜʣʷ ʦʨʦʰʝʥʠʷ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʫʯʝʥʳʝ ʠʟ ʨʘʟʥʳʭ ʩʪʨʘʥ ʦʙʦʟʥʘʯʠʣʠ ʥʦʚʳʝ 

ʥʘʧʨʘʚʣʝʥʠʷ ʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʨʝʰʝʥʠʝ ʵʪʠʭ 

ʧʨʦʙʣʝʤ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʚʦʧʨʦʩʘʤ ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʝʛʦ ʟʝʤʣʝʜʝʣʠʷ. ɺ 

ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʘʢʪʠʚʥʦ ʟʘʥʠʤʘʶʪʩʷ ʨʘʟʨʘʙʦʪʢʦʡ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, 

ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʵʢʦʥʦʤʠʠ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ [4,5]. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʚʥʝʜʨʝʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʥʘ 

ʵʬʬʝʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʝʩʫʨʩʦʚ, ʩʪʘʣʦ ʢʣʶʯʝʚʦʡ ʟʘʜʘʯʝʡ, ʪʘʢ ʢʘʢ ʠʤʝʥʥʦ ʚ ʥʠʭ 

ʩʢʦʥʮʝʥʪʨʠʨʦʚʘʥʳ ʧʦʩʣʝʜʥʠʝ ʥʘʫʯʥʳʝ ʨʘʟʨʘʙʦʪʢʠ ʢʘʢ ʦʪʝʯʝʩʪʚʝʥʥʦʡ, ʪʘʢ ʠ ʟʘʨʫʙʝʞʥʦʡ 

ʘʛʨʦʥʦʤʠʠ. ʕʪʦ ʦʙʫʩʣʘʚʣʠʚʘʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʥʘʭʦʜʠʪʴ ʨʝʰʝʥʠʷ ʜʣʷ ʧʨʝʦʜʦʣʝʥʠʷ 

ʨʷʜʘ ʪʨʫʜʥʦʩʪʝʡ, ʩ ʢʦʪʦʨʳʤʠ ʩʪʘʣʢʠʚʘʝʪʩʷ ʘʛʨʘʨʥʳʡ ʩʝʢʪʦʨ, ʪʘʢʠʭ ʢʘʢ ʫʩʪʘʨʝʚʘʥʠʝ 

ʤʘʰʠʥʥʦ-ʪʨʘʢʪʦʨʥʦʛʦ ʧʘʨʢʘ, ʩʥʠʞʝʥʠʝ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ, ʚʳʩʦʢʘʷ ʩʪʦʠʤʦʩʪʴ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ ʧʨʦʙʣʝʤʳ. ɺ ʪʝʢʫʱʠʭ ʫʩʣʦʚʠʷʭ ʵʢʦʥʦʤʠʷ ʨʝʩʫʨʩʦʚ 

ʚʳʜʝʣʷʝʪʩʷ, ʢʘʢ ʦʜʥʦ ʠʟ ʧʨʠʦʨʠʪʝʪʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʚ ʠʟʤʝʥʝʥʠʠ ʤʝʪʦʜʦʚ 

ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʫʩʣʦʚʠʝʤ ʜʣʷ ʫʩʪʦʡʯʠʚʦʛʦ ʧʨʦʛʨʝʩʩʘ ʚʩʝʛʦ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ɸʥʘʣʠʟ ʩʨʝʜʥʝʛʦʜʦʚʳʭ ʪʝʤʧʝʨʘʪʫʨ ʠ ʦʩʘʜʢʦʚ ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ 

ʦʨʛʘʥʠʟʘʮʠʠ ʘʛʨʘʨʥʦʡ ʨʘʙʦʪʳ ʚ ʨʘʟʣʠʯʥʳʭ ʨʝʛʠʦʥʘʭ. ɼʣʷ ʦʮʝʥʢʠ ʢʣʠʤʘʪʠʯʝʩʢʠʭ 
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ʪʝʥʜʝʥʮʠʡ ʚ ʊʫʨʢʝʩʪʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʟʘ ʧʝʨʠʦʜ ʩ 1940 ʧʦ 2020 ʛʦʜʳ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ 

ʥʘʜʝʞʥʳʝ ʚʨʝʤʝʥʥʳʝ ʨʷʜʳ ʩʨʝʜʥʝʛʦʜʦʚʳʭ ʪʝʤʧʝʨʘʪʫʨ ʠ ʜʘʥʥʳʭ ʦʙ ʦʙʲʝʤʝ ʘʪʤʦʩʬʝʨʥʳʭ 

ʦʩʘʜʢʦʚ, ʩʦʙʨʘʥʥʳʝ ʥʘ ʰʝʩʪʥʘʜʮʘʪʠ ʤʝʪʝʦʩʪʘʥʮʠʷʭ (ʪʘʙʣʠʮʘ 1), ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʨʘʟʥʳʭ 

ʧʨʠʨʦʜʥʳʭ ʟʦʥʘʭ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʢʣʠʤʘʪʘ ʦʩʥʦʚʳʚʘʣʦʩʴ ʥʘ ʤʥʦʛʦʣʝʪʥʠʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʜʘʥʥʳʭ ʈɻʇ çʂʘʟʛʠʜʨʦʤʝʪè [6,7]. 
 

ʊʘʙʣʠʮʘ 1 ï ʈʝʛʨʝʩʩʠʚʥʘʷ ʢʣʠʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-

ʚʨʝʤʝʥʥʦʤ ʘʩʧʝʢʪʝ ʧʦ ʧʨʠʨʦʜʥʳʤ ʟʦʥʘʤ ʊʫʨʢʝʩʪʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʟʘ ʧʝʨʠʦʜ ʩ 1940 ʧʦ 2020 

ʛʦʜʳ  

 

ʇʨʠʨʦʜʥʘʷ ʟʦʥʘ ʄʝʪʝʦʩʪʘʥʮʠʷ ʇʦʢʘʟʘʪʝʣʠ 
ʋʨʘʚʥʝʥʠʝ ʣʠʥʝʡʥʳʭ 

ʪʨʝʥʜʦʚ 

ʀʟʤʝʥʝʥʠʝ 

ʧʦʢʘʟʘʪʝʣʝʡ 

ʊʝʤʧ 

ʨʦʩʪʘ 

ʃʝʩʦ-ʣʫʛʦʚʦ-

ʩʪʝʧʥʘʷ ʟʦʥʘ 

ʩʨʝʜʥʝʛʦʨʠʠ 

1. ʐʫʳʣʜʘʢ 
ti,ÁC ti= - 0.058 Å ni + 9.646 -4,64 -93,8 

Oci,ʤʤ Oci = - 0.538 Å ni+ 673,2 -43,04 -6.84 

2. ʊʘʩʘʨʳʢ 
ti,ÁC ti= 0.0116 Å ni + 9.3321 0,93 9.03 

Oci,ʤʤ Oci = - 0.538 Å ni + 788,4 -43.04 -5,78 

ʉʪʝʧʥʘʷ ʟʦʥʘ 

ʥʠʟʢʦʛʦʨʠʡ ʠ 

ʩʨʝʜʥʝʛʦʨʠʡ 

3. ɸʯʠʩʘʡ 
ti,ÁC ti= 0.0147Å ni + 10,219 1,18 10,31 

Oci,ʤʤ Oci = 0,7579 Å ni + 500,66 61,63 10,97 

4. ʀʤ. ʊ. ʈʳʩʢʫ 

ʣʦʚʘ 

ti,ÁC ti= 0,0092Å ni + 11,510 0,74 6.00 

Oci,ʤʤ Oci = - 2,357 Å ni + 830,1 -188,56 -29.50 

ʇʦʣʫʧʫʩʪʳʥʥʘʷ 

ʟʦʥʘ ʧʨʝʜʛʦʨʠʡ 

5.ʐʳʤʢʝʥʪ 
ti,ÁC ti= 0.0233Å ni + 11,7040 1,86 13,71 

Oci,ʤʤ Oci = -0.192 Å ni +601.5 -15.36 -2.62 

6. ʂʘʟʳʛʫʨʪ 
ti,ÁC ti= 0.0349 Å ni + 10.796 2,79 20.49 

Oci,ʤʤ Oci = 0.184 Å ni + 482.35 14,72 2.96 

ʇʫʩʪʳʥʥʘʷ ʟʦʥʘ 

ʧʨʝʜʛʦʨʠʡ, 

ʥʠʟʤʝʥʥʳʭ ʠ 

ʚʦʟʚʳʰʝʥʥʳʭ 

ʨʘʚʥʠʥ 

7. ʐʦʣʘʢʢʦʨʛʘʥ 
ti,ÁC ti= 0.0279 Å ni + 8.8487 2,23 20.10 

Oci,ʤʤ Oci = 0.1969 Å ni + 174.69 15,75 8ɼ6 

8. ʐʘʷʥ 
ti,ÁC ti= 0.0243 Å ni + 11.4140 1,94 14,52 

Oci,ʤʤ Oci = 0.1667 Å ni + 342.87 13,34 3,74 

9. ʐʘʨʜʘʨʘ 
ti,ÁC ti=0.0323 Å ni + 12.3840 2,58 17,23 

Oci,ʤʤ Oci = -0.086 Å ni +213.81 -6.88 -3,33 

10. ɹʫʪʝʥ 
ti,ÁC ti= 0.0273Å ni + 11.5380 2,18 15.88 

Oci,ʤʤ Oci = ð 0,109 Å ni + 291,5 -8,72 -3.08 

11. ɸʨʳʩ 
ti,ÁC ti= 0,0232Å ni + 8,2529 1.86 18,32 

Oci,ʤʤ Oci = -0,121 Å ni +271,5 -9.68 -3,70 

12. ɹʘʡʳʨʢʫʤ 
ti,ÁC ti= 0,0276Å ni + 11,539 2,21 16,03 

Oci,ʤʤ Oci = -0,1016 Å ni + 256,1 -8.13 -3.28 

13. ʊʫʨʢʝʩʪʘʥ 
ti,ÁC ti= 0,0286 Å ni + 11,402 2,29 16.68 

Oci,ʤʤ Oci = 0,1470 Å ni + 201,52 11,76 531 

14. ʊʘʩʪʳ 
ti,ÁC ti= 0,0329-Å ni + 8,3778 2,63 23.83 

Oci,ʤʤ Oci = -0,330 Å ni + 179,3 -26.40 -17.30 

15. ʂʳʟʳʣʢʫʤ 
ti,ÁC ti= 0,0241 Å ni + 11.870 1,93 13,95 

Oci,ʤʤ Oci = 0.0814Å ni + 172,3 6.51 3.64 

16. ɸʢʢʫʤ 
ti,ÁC ti= 0,0252Å ni + 11,0480 2,02 15,40 

Oci,ʤʤ Oci =  0,1563 Å ni + 161,44 12,50 7,18 
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ʉʦʛʣʘʩʥʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʚʝʜʝʥʥʦʛʦ ʚ ʧʝʨʠʦʜ ʩ 1940 ʧʦ 2020 ʛʦʜʳ, 

ʚʦ ʚʩʝʭ ʧʨʠʨʦʜʥʳʭ ʟʦʥʘʭ ʊʫʨʢʝʩʪʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʧʦʚʳʰʝʥʠʝ 

ʩʨʝʜʥʝʛʦʜʦʚʳʭ ʪʝʤʧʝʨʘʪʫʨ ʚʦʟʜʫʭʘ. ʋʚʝʣʠʯʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚʘʨʴʠʨʫʝʪʩʷ ʦʪ 0,736
0
ʉ ʚ 

ʩʪʝʧʥʦʡ ʟʦʥʝ ʥʠʟʢʦʛʦʨʠʡ ʠ ʩʨʝʜʥʝʛʦʨʠʡ ʜʦ 2,792
0
ʉ ʚ ʧʦʣʫʧʫʩʪʳʥʥʦʡ ʟʦʥʝ ʧʨʝʜʛʦʨʠʡ.  

ʂʨʦʤʝ ʪʦʛʦ, ʦʪʤʝʯʘʝʪʩʷ ʩʥʠʞʝʥʠʝ ʛʦʜʦʚʳʭ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ. ʋʤʝʥʴʰʝʥʠʝ 

ʦʩʘʜʢʦʚ ʢʦʣʝʙʣʝʪʩʷ ʦʪ ï 6,88 ʤʤ ʚ ʧʫʩʪʳʥʥʦʡ ʟʦʥʝ ʧʨʝʜʛʦʨʠʡ, ʥʠʟʤʝʥʥʳʭ ʠ ʚʦʟʚʳʰʝʥʥʳʭ 

ʨʘʚʥʠʥ ʜʦ 188,56 ʤʤ ʚ ʩʪʝʧʥʦʡ ʟʦʥʝ ʥʠʟʢʦʛʦʨʠʡ ʠ ʩʨʝʜʥʝʛʦʨʠʡ. ʕʪʠ ʠʟʤʝʥʝʥʠʷ ʦʢʘʟʳʚʘʶʪ 

ʚʣʠʷʥʠʝ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ʠ ʝʩʪʝʩʪʚʝʥʥʦʝ ʚʦʜʦʩʥʘʙʞʝʥʠʝ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʠʟʤʝʥʝʥʠʡ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚ ʨʘʟʣʠʯʥʳʭ ʧʨʠʨʦʜʥʳʭ 

ʟʦʥʘʭ ʊʫʨʢʝʩʪʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʚ ʧʝʨʠʦʜ ʩ 1940 ʧʦ 2020 ʛʦʜ ʜʘʣʦ ʩʣʝʜʫʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ: ʚ 

ʧʦʣʫʧʫʩʪʳʥʥʦʡ ʟʦʥʝ ʧʨʝʜʛʦʨʠʡ (ʧʦ ʜʘʥʥʳʤ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʩʪʘʥʮʠʡ ʂʘʟʳʛʫʨʪ) 

ʩʨʝʜʥʝʛʦʜʦʚʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʚʦʟʨʦʩʣʘ ʥʘ 2,790C ʩ ʪʝʤʧʦʤ 0,0340C. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, 

ʫʨʦʚʝʥʴ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ ʠʟʤʝʥʠʣʩʷ ʥʘ 14,72 ʤʤ ʩ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ 0,18 ʤʤ ʚ ʛʦʜ [8]. 

ɸʥʘʣʠʟ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʊʫʨʢʝʩʪʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʟʘ 1940-2020 ʛʦʜʳ ʧʦʢʘʟʘʣ, 

ʯʪʦ ʨʦʩʪ ʩʨʝʜʥʝʛʦʜʦʚʳʭ ʪʝʤʧʝʨʘʪʫʨ ʚʦʟʜʫʭʘ ʧʨʝʦʙʣʘʜʘʝʪ ʥʘʜ ʫʚʝʣʠʯʝʥʠʝʤ ʢʦʣʠʯʝʩʪʚʘ 

ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ. ɺ ʛʦʜʳ ʩʠʣʴʥʦʡ ʟʘʩʫʭʠ ʥʘʙʣʶʜʘʝʪʩʷ ʨʝʟʢʦʝ ʩʥʠʞʝʥʠʝ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ. ʆʜʥʘʢʦ ʤʦʞʥʦ ʣʠ ʚ ʵʪʦʤ ʦʙʚʠʥʷʪʴ ʣʠʰʴ 

ʢʣʠʤʘʪ? ʊ.ʉ. ʄʘʣʴʮʝʚ ʦʪʤʝʯʘʣ, ʯʪʦ çʯʘʩʪʳʝ ʠʶʥʴʩʢʠʝ ʟʘʩʫʭʠ ï ʵʪʦ ʝʩʪʝʩʪʚʝʥʥʦʝ ʷʚʣʝʥʠʝ, 

ʧʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦ ʙʝʨʝʞʥʦ ʦʪʥʦʩʠʪʴʩʷ ʢ ʟʠʤʥʠʤ ʦʩʘʜʢʘʤè. ʂ ʩʦʞʘʣʝʥʠʶ, ʩʦʚʨʝʤʝʥʥʳʝ 

ʤʝʪʦʜʳ ʟʝʤʣʝʜʝʣʠʷ ʟʘʯʘʩʪʫʶ ʠʛʥʦʨʠʨʫʶʪ ʝʛʦ ʨʝʢʦʤʝʥʜʘʮʠʠ [9,10]. 

ʇʨʝʜʣʘʛʘʝʤʘʷ ʥʘʤʠ ʥʦʚʘʷ ʪʝʭʥʦʣʦʛʠʷ, ʩʚʷʟʘʥʥʘʷ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʛʠʜʨʦʛʝʣʷ ʚ ʧʦʯʚʫ 

ʜʣʷ ʟʝʨʥʦʚʳʭ ʠ ʧʘʩʪʙʠʱ ʚ ʟʘʩʫʰʣʠʚʳʭ ʨʝʛʠʦʥʘʭ ʂʘʟʘʭʩʪʘʥʘ, ʤʦʞʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʩʠʪʴ 

ʫʨʦʞʘʡʥʦʩʪʴ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʵʬʬʝʢʪʠʚʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʛʠʜʨʦʛʝʣʷ ʜʣʷ ʪʘʢʠʭ 

ʚʘʞʥʳʭ ʢʫʣʴʪʫʨ, ʢʘʢ ʧʰʝʥʠʮʘ ʠ ʷʯʤʝʥʴ, ʷʚʣʷʶʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʉ ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʢʣʠʤʘʪ 

ʊʫʨʢʝʩʪʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʯʘʩʪʳʤʠ ʢʦʣʝʙʘʥʠʷʤʠ ʧʦʛʦʜʳ. ɿʠʤʘ ʚ ʵʪʦʤ 

ʨʝʛʠʦʥʝ ʢʦʨʦʪʢʘʷ ʠ ʪʝʧʣʘʷ, ʪʦʛʜʘ ʢʘʢ ʣʝʪʦ ʦʪʣʠʯʘʝʪʩʷ ʚʳʩʦʢʠʤʠ ʪʝʤʧʝʨʘʪʫʨʘʤʠ ʠ ʜʣʠʪʩʷ 

ʜʦʣʴʰʝ ʜʨʫʛʠʭ ʩʝʟʦʥʦʚ.  

ʇʦʣʝʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʂʍ çɸʡʪʫʙʘʡè, 

ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʥʘ ʶʛʦ-ʚʦʩʪʦʢʝ ʊʫʨʢʝʩʪʘʥʩʢʦʡ ʦʙʣʘʩʪʠ. ɼʘʥʥʘʷ ʠʩʩʣʝʜʫʝʤʘʷ ʟʦʥʘ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʨʝʜʛʦʨʥʫʶ ʧʦʣʫʧʫʩʪʳʥʶ ʩ ʚʳʩʦʪʦʡ 550-600 ʤʝʪʨʦʚ ʥʘʜ ʫʨʦʚʥʝʤ 

ʤʦʨʷ. ʀʶʥʴ ʠ ʦʩʦʙʝʥʥʦ ʠʶʣʴ ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ ʪʝʧʣʳʤʠ ʤʝʩʷʮʘʤʠ, ʚ ʵʪʦʪ ʧʝʨʠʦʜ 

ʥʘʙʣʶʜʘʶʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʝ ʢʦʣʝʙʘʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʚʣʘʛʦ - ʠ ʪʝʧʣʦʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʚ ʨʘʟʥʳʝ 

ʛʦʜʳ [11]. ʊʝʤʧʝʨʘʪʫʨʘ ʚ ʟʦʥʝ ʂʍ çɸʡʪʫʙʘʡè ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʨʝʟʢʠʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʢʘʢ ʚ 

ʪʝʯʝʥʠʝ ʤʝʩʷʮʘ, ʪʘʢ ʠ ʚ ʜʥʝʚʥʳʝ ʠ ʥʦʯʥʳʝ ʯʘʩʳ. ɺ ʚʝʩʝʥʥʠʡ ʧʝʨʠʦʜ ʫʩʠʣʠʚʘʝʪʩʷ ʨʘʟʥʠʮʘ 

ʤʝʞʜʫ ʜʥʝʚʥʦʡ ʠ ʥʦʯʥʦʡ ʪʝʤʧʝʨʘʪʫʨʘʤʠ. ʃʝʪʦʤ ʧʨʝʦʙʣʘʜʘʝʪ ʷʩʥʘʷ ʧʦʛʦʜʘ, ʘ ʦʩʝʥʴ 

ʧʨʠʥʦʩʠʪ ʟʘʤʝʪʥʦʝ ʧʘʜʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨ. ʇʝʨʚʳʝ ʦʩʝʥʥʠʝ ʟʘʤʦʨʦʟʢʠ ʨʝʛʠʩʪʨʠʨʫʶʪʩʷ ʚ 

ʢʦʥʮʝ ʦʢʪʷʙʨʷ. ʊʠʧ ʧʦʯʚ ʭʦʟʷʡʩʪʚʘ ï ʪʠʧʠʯʥʳʡ ʩʝʨʦʟʝʤ, ʪʷʞʝʣʳʡ ʩʫʛʣʠʥʦʢ ʛʣʠʥʠʩʪʦʛʦ 

ʪʠʧʘ. ʆʩʥʦʚʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʭʦʟʷʡʩʪʚʘ ï ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʦ [12]. 

ʆʧʳʪʳ ʧʦ ʠʟʫʯʝʥʠʶ ʚʣʠʷʥʠʷ ʩʤʝʩʠ ʛʠʜʨʦʛʝʣʷ ʥʘ ʚʣʘʛʦʨʝʩʫʨʩʦʩʙʝʨʝʞʝʥʠʝ ʠ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪ ɹ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ ʚ ʟʘʩʫʰʣʠʚʳʭ ʟʦʥʘʭ ʂʘʟʘʭʩʪʘʥʘ ʧʨʦʚʦʜʠʣʠʩʴ ʧʦ 

ʚʘʨʠʘʥʪʘʤ, ʧʨʠʚʝʜʸʥʥʳʤ ʚ ʩʣʝʜʫʶʱʝʡ ʩʭʝʤʝ: 1 ï ʢʦʥʪʨʦʣʴʥʳʡ ʚʘʨʠʘʥʪ ʙʝʟ ʛʠʜʨʦʛʝʣʷ; 2 ï 

ʚʥʝʩʝʥʠʝ ʛʠʜʨʦʛʝʣʷ 15,0 ʢʛ/ʛʘ; 3 ï ʚʥʝʩʝʥʠʝ ʛʠʜʨʦʛʝʣʷ 25,0 ʢʛ/ʛʘ; 4 ï ʚʥʝʩʝʥʠʝ ʛʠʜʨʦʛʝʣʷ 

35,0 ʢʛ/ʛʘ. ʇʦʣʝʚʳʝ ʦʧʳʪʳ ʧʨʦʚʦʜʠʣʠʩʴ ʩ ʮʝʣʴʶ ʦʧʨʝʜʝʣʝʥʠʷ ʥʦʨʤʳ ʚʳʩʝʚʘ ʩʤʝʩʠ 

ʛʠʜʨʦʛʝʣʷ ʠ ʝʸ ʚʣʠʷʥʠ̫ ʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʷʯʤʝʥʷ [13]. ʇʝʨʝʜ ʧʨʦʚʝʜʝʥʠʝʤ ʦʧʳʪʦʚ 

ʦʪʦʙʨʘʣʠ ʧʦʯʚʝʥʥʳʝ ʦʙʨʘʟʮ r ʜʣʷ ʘʛʨʦʭʠʤʠʯʝʩʢʠʭ ʘʥʘʣʠʟʦʚ. ʆʧʨʝʜʝʣʝʥʠʝ ʚʣʘʞʥʦʩʪʠ 

ʧʦʯʚʳ ʧʨʦʚʦʜʠʣʦʩɹ ʪʝʨʤʦʩʪʘʪʥʦ-ʚʝʩʦʚʳʤ ʤʝʪʦʜʦʤ ʩʦʛʣʘʩʥʦ ɻʆʉʊ 28268-89 çʄʝʪʦʜʳ 

ʦʧʨʝʜʝʣʝʥʠʷ ʚʣʘʞʥʦʩʪʠ ʧʦʯʚʳè. ɸʛʨʦʭʠʤʠʯʝʩʢʠʝ ʘʥʘʣʠʟʳ ʧʨʦʚʦʜʠʣʠʩɹ  ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

çʄʝʪʦʜʠʯʝʩʢʠʤ ʨʫʢʦʚʦʜʩʪʚʦʤ ʧʦ ʧʨʦʚʝʜʝʥʠʶ ʘʛʨʦʭʠʤʠʯʝʩʢʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ ʧʦʯʚ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡè (ɻʋ çʈʅʄʎɸʉè) [14,15]. 
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ɼʣʷ ʠʟʫʯʝʥʠʷ ʚʣʠʷʥʠʷ ʨʘʟʣʠʯʥʳʭ ʛʣʫʙʠʥ ʩʣʦʝʚ ʧʦʯʚʳ ʥʘ ʚʣʘʛʦʫʜʝʨʞʠʚʘʶʱʫʶ 

ʩʧʦʩʦʙʥʦʩʪʴ ʛʠʜʨʦʛʝʣʝʚʦʡ ʩʤʝʩʠ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʣʘʙʦʨʘʪʦʨʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ. ʆʧʳʪʳ 

ʧʨʦʚʦʜʠʣʠʩʴ ʚ 4 ʚʘʨʠʘʥʪʘʭ: ʱʝʣʴ ʙʝʟ ʛʠʜʨʦʛʝʣʷ ʥʘ ʛʣʫʙʠʥʝ 20 ʩʤ, ʱʝʣʴ ʩ ʛʠʜʨʦʛʝʣʝʤ ʥʘ 

ʛʣʫʙʠʥʝ 20 ʩʤ, ʱʝʣʴ ʙʝʟ ʛʠʜʨʦʛʝʣʷ ʥʘ ʛʣʫʙʠʥʝ 40 ʩʤ ʠ ʱʝʣʴ ʩ ʛʠʜʨʦʛʝʣʝʤ ʥʘ ʛʣʫʙʠʥʝ 40 

ʩʤ. ɺ ʧʦʣʝʚʳʭ ʠ ʣʘʙʦʨʘʪʦʨʥʳʭ ʦʧʳʪʘʭ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʚʣʘʛʠ ʥʘ ʨʘʟʣʠʯʥʳʭ ʛʣʫʙʠʥʘʭ ʩʣʦʝʚ 

ʧʦʯʚʳ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʚʣʘʛʦʠʟʤʝʨʠʪʝʣʴʥʳʡ ʧʨʠʙʦʨ SOIL MOISTURE METER MC-

7828SOIL88. ɺʥʝʩʝʥʠʝ ʛʠʜʨʦʛʝʣʝʚʦʡ ʩʤʝʩʠ ʚ ʩʣʦʠ ʧʦʯʚʳ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʧʦ ʥʦʨʤʝ 25 

ʢʛ/ʛʘ. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʷ. ɺ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ ʷʯʤʝʥʷ ʜʣʷ ʠʟʫʯʝʥʠʷ ʬʠʟʠʢʦ-

ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʠ ʘʛʨʦʭʠʤʠʯʝʩʢʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ ʙʳʣ ʧʨʦʚʝʜʥy ʦʪʙʦʨ ʧʦʯʚʝʥʥʳʭ 

ʧʨʦʙ ʥʘ ʦʧʳʪʥʦʤ ʫʯʘʩʪʢʝ. ʈʝʟʫʣʴʪʘʪʳ ʘʛʨʦʭʠʤʠʯʝʩʢʠʭ ʦʙʩʣʝʜʦʚʘʥʠʡ ʥʘ ʦʧʳʪʥʳʭ ʫʯʘʩʪʢʘʭ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʘʭ 2 ʠ 3.  

 
ʊʘʙʣʠʮʘ 2 ï ʈʝʟʫʣʴʪʘʪʳ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʧʦʯʚʳ 

 

ɻʣʫʙʠʥʘ 

ʛʦʨʠʟʦʥʪʘ, ʩʤ 
ɺʣʘʞʥʦʩʪʴ, % 

ɺʣʘʛʦʝʤʢʦʩʪʴ, 

% 

ʇʣʦʪʥʦʩʪʴ 

ʧʦʯʚʳ, ʛ/ʩʤ
3 

ʄʝʭʘʥʠʯʝʩʢʠʡ ʩʦʩʪʘʚ 

0-20 2,44 23,29 1,48 - 

20-40 3,87 27,03 1,46 ʪʷʞʝʣʳʡ ʩʫʛʣʠʥʦʢ 45-60% 

40-60 4,03 28,84 1,50 - 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ 2, ʚʣʘʞʥʦʩʪʴ ʠ ʚʣʘʛʦʝʤʢʦʩʪʴ ʧʦʯʚʳ ʚ ʥʠʞʥʠʭ ʩʣʦʷʭ 40-60 ʩʤ 

ʦʢʘʟʘʣʠʩʴ ʚʳʰʝ, ʯʝʤ ʚ ʧʘʭʦʪʥʦʤ ʩʣʦʝ 0-20 ʩʤ. ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʜʝʡʩʪʚʠʝʤ ʢʘʧʠʣʣʷʨʥʦʩʪʠ 

ʥʠʞʥʠʭ ʩʣʦʝʚ ʧʦʯʚʳ. ʆʧʳʪʥʳʡ ʫʯʘʩʪʦʢ ʧʦ ʛʫʤʫʩʫ ʚ ʧʘʭʦʪʥʳʭ ʧʦʯʚʘʭ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʩʨʝʜʥʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʛʫʤʫʩʘ, ʘ ʧʦʜʚʠʞʥʳʝ ʬʦʨʤʳ ʬʦʩʬʦʨʘ ʠʤʝʶʪ ʩʨʝʜʥʠʡ ʫʨʦʚʝʥʴ, ʚ ʪʦ 

ʚʨʝʤʷ ʢʘʢ ʩʦʜʝʨʞʘʥʠʝ ʢʘʣʠʷ ʧʦʚʳʰʝʥʦ (ʪʘʙʣʠʮʘ 3). 
 

ʊʘʙʣʠʮʘ 3 ï ʈʝʟʫʣʴʪʘʪʳ ʘʛʨʦʭʠʤʠʯʝʩʢʠʭ ʘʥʘʣʠʟʦʚ ʧʦʯʚʳ 

 

ɻʣʫʙʠʥʘ ʛʦ-

ʨʠʟʦʥʪʘ, ʩʤ 
ɻʫʤʫʩ, % 

ɸʟʦʪ, 

ʤʛ/ʢʛ 

ʌʦʩʬʦʨ, 

ʤʛ/ʢʛ 

ʂʘʣʠʡ, 

ʤʛ/ʢʛ 

ʉʝʨʘ, 

ʤʛ/ʢʛ 

 

ʨʅ 

0-20 2,20 7,55 17,46 386 15,43 7,31 

20-40 1,31 3,28 4,5 311,6 6,13 7,27 

40-60 0,95 3,03 2,8 263 5,43 7,31 

 

ɺ ʠʩʢʫʩʩʪʚʝʥʥʦ ʩʦʟʜʘʥʥʳʭ ʱʝʣʷʭ ʙʳʣʦ ʠʟʫʯʝʥʦ, ʢʘʢ ʨʘʟʣʠʯʥʳʝ ʛʣʫʙʠʥʳ 

ʧʦʯʚʝʥʥʳʭ ʩʣʦʝʚ ʚʣʠʷʶʪ ʥʘ ʩʧʦʩʦʙʥʦʩʪʴ ʛʠʜʨʦʛʝʣʝʚʦʡ ʩʤʝʩʠ ʫʜʝʨʞʠʚʘʪʴ ʚʣʘʛʫ ʚ ʧʦʣʝʚʳʭ 

ʫʩʣʦʚʠʷʭ (ʨʠʩʫʥʦʢ 1). 

 
 

ʈʠʩʫʥʦʢ 1 ï ʀʟʫʯʝʥʠʝ ʩʧʦʩʦʙʥʦʩʪʠ ʛʠʜʨʦʛʝʣʝʚʦʡ ʩʤʝʩʠ ʫʜʝʨʞʠʚʘʪʴ ʚʣʘʛʫ ʚ ʧʦʯʚʝʥʥʦʤ ʩʣʦʝ 
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ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʚʣʘʞʥʦʩʪʠ ʧʦʯʚʳ ʧʨʦʚʦʜʠʣʠʩʴ ʠʟʤʝʨʝʥʠʷ ʢʘʞʜʳʡ ʤʝʩʷʮ ʧʦ 

ʨʘʟʣʠʯʥʳʤ ʚʘʨʠʘʥʪʘʤ (ʪʘʙʣʠʮʘ 4). 
 

ʊʘʙʣʠʮʘ 4 ï ʆʧʨʝʜʝʣʝʥʠʝ ʜʠʥʘʤʠʢʠ ʚʣʘʞʥʦʩʪʠ ʧʦʯʚʳ ʚ ʱʝʣʷʭ, % 
 

ɺʘʨʠʘʥʪʳ 

ʦʧʳʪʘ 

ɻʦʨʠʟʦʥʪ, 

ʩʤ  

ɼʘʪʘ ɼʘʪʘ ɼʘʪʘ ɼʘʪʘ ɺʩʝʛʦ ʟʘ  

4 ʤʝʩʷʮʘ 21.03.2024ʛ 21.04.2024ʛ 22.05.24ʛ 25.06.24ʛ 

 

ʑʝʣʴ-20 

0-10 20,2 18,5 19,3 17,7 18,9 

10-20 20,0 18,9 19,4 18,2 19,1 

  ʑʝʣʴ-20 + 

ʛʠʜʨʦʛʝʣʴ 

0-10 19,9 18,8 19,3 18,1 19,0 

10-20 21,3 19,8 20,1 19,3 20,1 

 

ʑʝʣʴ-40 

0-10 19,8 18,8 19,0 17,4 18,7 

10-20 20,1 18,7 19,4 17,6 18,9 

20-30 19,8 18,8 19,6 17,9 19,0 

30-40 19,8 19,1 19,5 18,1 19,1 

 

ʑʝʣʴ-40+ 

ʛʠʜʨʦʛʝʣʴ 

0-10 19,9 18,9 19,1 17,7 18,9 

10-20 19,8 18,8 19,5 18,1 19,0 

20-30 19,7 18,7 19,8 18,6 19,2 

30-40 20,9 20,1 20,3 19,2 20,8 

 

ʀʟ ʪʘʙʣʠʮʳ ʚʠʜʥʦ, ʯʪʦ ʚ ʧʝʨʠʦʜ ʩ ʤʘʨʪʘ ʧʦ ʤʘʡ ʚʣʘʞʥʦʩʪʴ ʧʦʯʚʳ ʚ ʩʣʦʷʭ 0-10 ʩʤ ʠ 

10-20 ʩʤ ʧʨʝʚʳʰʘʝʪ ʦʧʪʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ. ɺ ʠʶʥʝ ʚ ʚʘʨʠʘʥʪʘʭ ʱʝʣʴ-20 ʠ ʱʝʣʴ-40 ʙʝʟ 

ʛʠʜʨʦʛʝʣʝʚʦʡ ʩʤʝʩʠ ʚʣʘʞʥʦʩʪʴ ʧʦʯʚʳ ʙʳʣʘ ʥʠʞʝ, ʯʝʤ ʚ ʦʧʳʪʥʳʭ ʚʘʨʠʘʥʪʘʭ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ 

ʪʝʤ, ʯʪʦ ʚ ʚʘʨʠʘʥʪʘʭ ʱʝʣʴ-20 ʠ ʱʝʣʴ-40 ʙʝʟ ʛʠʜʨʦʛʝʣʝʚʦʡ ʩʤʝʩʠ ʥʘʙʣʶʜʘʝʪʩʷ ʙʦʣʝʝ 

ʠʥʪʝʥʩʠʚʥʦʝ ʠʩʧʘʨʝʥʠʝ ʚʣʘʛʠ ʠʟ ʧʦʯʚʳ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʤʝʩʪʘʭ, ʛʜʝ ʧʨʠʤʝʥʷʣʘʩʴ 

ʛʠʜʨʦʛʝʣʝʚʘʷ ʩʤʝʩʴ ʚ ʱʝʣʷʭ ʛʣʫʙʠʥʦʡ 20-40 ʩʤ, ʫʨʦʚʝʥʴ ʚʣʘʞʥʦʩʪʠ ʧʦʯʚʳ ʚʳʰʝ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʪʘʢʦʡ ʞʝ ʛʣʫʙʠʥʦʡ ʙʝʟ ʛʠʜʨʦʛʝʣʝʚʦʡ ʩʤʝʩʠ. ʉ ʵʪʠʤ ʤʦʞʥʦ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ 

ʛʠʜʨʦʛʝʣʝʚʘʷ ʩʤʝʩʴ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʚʣʘʛʦʫʜʝʨʞʠʚʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʧʦʯʚʳ. 

ɺ ʧʝʨʠʦʜ ʠʩʩʣʝʜʦʚʘʥʠʡ ʟʘʚʠʩʠʤʦʩʪʴ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ ʜʣʷ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ 

ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ ʦʪ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʚʘʨʴʠʨʦʚʘʣʘ ï ʦʪ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʜʦ 

ʦʧʪʠʤʘʣʴʥʳʭ, ʯʪʦ ʧʨʠʚʝʣʦ ʢ ʩʪʘʙʠʣʴʥʦʤʫ ʫʨʦʞʘʶ. ʅʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ 

ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʤʘʨʪ ʠ ʘʧʨʝʣʴ, ʪʘʢ ʢʘʢ ʚʣʘʞʥʦʩʪʴ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʨʦʩʪʘ 

ʠ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ. ɻʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʨʘʩʪʝʥʠʡ 

ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ ʧʦ ʟʦʥʝ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ ʚ 2024 ʛʦʜʫ ʚ ʊʫʨʢʝʩʪʘʥʩʢʦʡ ʦʙʣʘʩʪʠ 

ʂʘʟʳʛʫʨʪʩʢʦʛʦ ʨʘʡʦʥʘ ʦʪʨʘʞʝʥʳ ʚ ʪʘʙʣʠʮʝ 5.  

 
ʊʘʙʣʠʮʘ 5 ï ʉʨʝʜʥʝʤʝʩʷʯʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʦʩʘʜʢʦʚ, ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʚʣʘʞʥʦʩʪʠ ʧʦ 

ʤʝʪʝʦʩʪʘʥʮʠʠ çʂʘʟʳʛʫʨʪè ʥʘ 2024 ʛ. 

 

ʄʝʪʨʦʣʦʛʠʯʝʩʢʠʝ ʩʚʝʜʝʥʠʷ ʇʦʢʘʟʘʪʝʣʠ 

ʗʥʚʘʨʴ 

ɼʝʢʘʜʘ 1 ʜʝʢʘʜʘ 2 ʜʝʢʘʜʘ 3 ʜʝʢʘʜʘ ɿʘ ʤʝʩʷʮ 

1 2 3 4 5 

ʉʨʝʜ. ʦʩʘʜʢʠ, ʤʤ 15,0 22,0 47,0 84,0 

ʉʨʝʜ. ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ, 0
0
ʉ  7,1 3,3 2,5 4,3 

ɺʣʘʞʥʦʩʪʴ ʧʦʯʚʳ, ʤʤ - - - - 

 ʌʝʚʨʘʣʴ  

ʉʨʝʜ. ʦʩʘʜʢʠ, ʤʤ 33,0 17,0 18,0 68,0 

ʉʨʝʜ. ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ, 0
0
ʉ  3,3 3,5 -0,3 2,2 

ɺʣʘʞʥʦʩʪʴ ʧʦʯʚʳ, ʤʤ - - - - 

 ʄʘʨʪ  

ʉʨʝʜ. ʦʩʘʜʢʠ, ʤʤ 21,0 47,0 58,0 126,0 
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1 2 3 4 5 

ʉʨʝʜ. ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ, 0
0
ʉ  4,2 7,3 11,4 7,6 

ɺʣʘʞʥʦʩʪʴ ʧʦʯʚʳ, ʤʤ - 33,0 31,0 32,0 

 ɸʧʨʝʣʴ  

ʉʨʝʜ. ʦʩʘʜʢʠ, ʤʤ 31,1 2,6 0,0 33,7 

ʉʨʝʜ. ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ, 0
0
ʉ  12,2 16,1 16,5 14,9 

ɺʣʘʞʥʦʩʪʴ ʧʦʯʚʳ, ʤʤ 36,0 29,0 26,0 30,3 

 ʄʘʡ  

ʉʨʝʜ. ʦʩʘʜʢʠ, ʤʤ 26,3 53,2 8,5 88,0 

ʉʨʝʜ. ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ, 0
0
ʉ  19,2 18,8 18,4 18,8 

ɺʣʘʞʥʦʩʪʴ ʧʦʯʚʳ, ʤʤ 25,0 47,0 31,0 34,3 

 ʀʶʥʴ  

ʉʨʝʜ. ʦʩʘʜʢʠ, ʤʤ 0 0 4,0 4,0 

ʉʨʝʜ. ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ, 0
0
ʉ  24,5 27,1 28,3 26,6 

ɺʣʘʞʥʦʩʪʴ ʧʦʯʚʳ, ʤʤ 17,0 13,0 8,0 12,7 

 ʀʶʣʴ  

ʉʨʝʜ. ʦʩʘʜʢʠ, ʤʤ 8,0 1,0 0 9,0 

ʉʨʝʜ. ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ, 0
0
ʉ  25,9 27,0 29,8 27,6 

ɺʣʘʞʥʦʩʪʴ ʧʦʯʚʳ, ʤʤ 15,0 9,0 6,0 10,0 

ɺʩʝʛʦ: 

ʉʨʝʜʥʠʝ ʦʩʘʜʢʠ, ʤʤ                                                                                                                             412,7                                                                                                                                                                                                                                                                           

ʉʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ, 0
0
ʉ                                                                                                     102,0                                                                                                                                                        

ɺʣʘʞʥʦʩʪʴ ʧʦʯʚʳ, ʤʤ                                                                                                                           23,86 

 

ʂʘʢ ʚʠʜʥʦ, ʠʟ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʪʘʙʣʠʯʥʳʭ ʜʘʥʥʳʭ, ʭʘʨʘʢʪʝʨʥʳʭ ʧʦ ʢʣʠʤʘʪʠʯʝʩʢʠʤ 

ʫʩʣʦʚʠʷʤ, ʚ 2024 ʛʦʜʫ ʙʳʣ ʙʣʘʛʦʧʨʠʷʪʥʳʡ ʧʝʨʠʦʜ ʜʣʷ ʚʳʨʘʱʠʚʘʥʠʷ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ, 

ʛʜʝ ʧʨʦʚʦʜʠʣʠʩʴ ʵʢʩʧʝʨʠʤʝʥʪʳ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʩ ʷʥʚʘʨʷ ʧʦ ʠʶʣʴ ʤʝʩʷʮ 2024 ʛʦʜʘ. 

ɺ ʦʧʳʪʥʦʤ ʧʦʣʝ ʦʙʱʘʷ ʩʫʤʤʘ ʦʩʘʜʢʦʚ ʩʦʩʪʘʚʠʣʘ 412,7 ʤʤ, ʦʙʱʘʷ ʩʫʤʤʘ ʪʝʤʧʝʨʘʪʫʨʳ 

ʚʦʟʜʫʭʘ ʜʦʩʪʠʛʣʘ 102
0
ʉ, ʘ ʩʨʝʜʥʷʷ ʚʣʘʞʥʦʩʪʴ ʧʦʯʚʳ ʩʦʩʪʘʚʠʣʘ 23,86 ʤʤ. ɺʩʝ ʵʪʠ ʬʘʢʪʦʨʳ 

ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʫʩʧʝʰʥʦʤʫ ʚʳʨʘʱʠʚʘʥʠʶ ʷʯʤʝʥʷ ʠ ʥʘʢʦʧʣʝʥʠʶ ʚʣʘʛʠ ʚ ʧʦʯʚʝ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʛʠʜʨʦʛʝʣʷ.  

ʇʝʨʝʜ ʧʘʭʦʪʦʡ ʚ ʧʦʯʚʫ ʨʘʩʩʳʧʥʳʤ ʩʧʦʩʦʙʦʤ ʙʳʣʘ ʚʥʝʩʝʥʘ ʩʤʝʩʴ ʛʠʜʨʦʛʝʣʷ ʚ 

ʨʘʟʣʠʯʥʳʭ ʥʦʨʤʘʭ, ʫʢʘʟʘʥʥʳʭ ʚ ʪʘʙʣʠʮʝ 6, ʚ ʫʩʣʦʚʠʷʭ ʙʦʛʘʨʳ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʨʘʟʣʠʯʥʳʭ 

ʥʦʨʤ ʩʤʝʩʠ ʛʠʜʨʦʛʝʣʷ ʧʦ ʚʘʨʠʘʥʪʘʤ ʜʣʷ ʠʟʫʯʝʥʠʷ ʚʣʠʷʥʠʷ ʚʣʘʛʦʨʝʩʫʨʩʦʩʙʝʨʝʞʝʥʠʷ ʠ ʥʘ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʷʯʤʝʥʷ. 

 
ʊʘʙʣʠʮʘ 6 ï ɺʣʠʷʥʠʝ ʨʘʟʣʠʯʥʳʭ ʥʦʨʤ ʩʤʝʩʠ ʛʠʜʨʦʛʝʣʷ ʧʦ ʚʘʨʠʘʥʪʘʤ 

ʚʣʘʛʦʨʝʩʫʨʩʦʩʙʝʨʝʞʝʥʠʷ ʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʷʯʤʝʥʷ 

 
ɺʘʨʠʘʥʪʳ 

ʦʧʳʪʘ 

ɺʣʘʞʥʦʩʪʴ, 

% 

ɺʳʩʦʪʘ 

ʨʘʩʪʝ-

ʥʠʡ, ʩʤ 

ʉʫ-

ʭʘʷ 

ʤʘʩ-

ʩʘ, ʛ 

ɼʣʠʥʘ 

ʢʦʣʦ-

ʩʴʝʚ, 

ʩʤ 

ʂʦʣ-ʚʦ 

ʟʝʨʥʘ 

ʥʘ 

ʦʜʥʦʤ 

ʢʦʣʦʩʝ 

ʰʪ. 

ɺʝʩ 

ʟʝʨʥʘ ʥʘ 

ʦʜʥʦʤ 

ʢʦʣʦʩʝ, 

ʛ 

ɺʝʩ 

1000 ʰʪ 

ʟʝʨʥʘ, ʛ 

ʋʨʦ-

ʞʘʡ-

ʥʦʩʪʴ, 

ʮ/ʛʘ 

ʇʨʠ-

ʙʘʚʢʘ 

ʢ ʫʨʦ-

ʞʘʶ, 

ʮ/ʛʘ 

ʛʦʨʠʟʦʥʪ, 

ʩʤ 

0-10 10-20 

ʂʦʥʪʨʦʣʴ 
(ʙʝʟ ʛʠʜʨʦʛʝʣʷ) 

8,5 14,9 

 

66,0 6,3 5,6 19,8 0,9 33,1 14,6 - 

ɻʠʜʨʦʛʝʣʴ -

15ʢʛ/ʛʘ 

7,6 16,8 70,0 7,8 6,1 24,1 1,02 35,2 15,1 0,5 

ɻʠʜʨʦʛʝʣʴ -

25ʢʛ/ʛʘ 

8,7 17,5 74,2 11,5 7,1 24,2 1,25 37,1 18,7 4,1 

ɻʠʜʨʦʛʝʣʴ -

35ʢʛ/ʛʘ 

10,6 18,5 75,6 15,5 7,5 24,3 1,23 36,4 17,2 2,6 
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ʂʘʢ ʚʠʜʠʤ, ʧʦʣʫʯʝʥʥʳʡ ʨʝʟʫʣʴʪʘʪ ʧʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʤʫ ʨʘʩʯʝʪʫ ʅʉʈ-1,7 ʮ ʤʝʥʴʰʝ, 

ʯʝʤ ʫ ʧʦʙʦʯʥʦʛʦ ʧʨʦʜʫʢʪʘ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʧʦʣʥʦʡ ʥʘʜʝʞʥʦʩʪʠ ʧʦʙʦʯʥʦʛʦ ʧʨʦʜʫʢʪʘ 

ʧʦ ʧʦʚʪʦʨʝʥʠʷʤ ʠ ʚʘʨʠʘʥʪʘʤ ʠʟ ʷʯʤʝʥʷ. 

ɺ ʢʦʥʮʝ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʥʘ ʦʧʳʪʥʦʤ ʫʯʘʩʪʢʝ ʙʳʣʦ ʦʧʨʝʜʝʣʝʥʦ ʚʥʝʩʝʥʠʝ 

ʨʘʟʣʠʯʥʳʭ ʥʦʨʤ ʛʠʜʨʦʛʝʣʝʚʦʡ ʩʤʝʩʠ ʧʦ ʚʘʨʠʘʥʪʘʤ: ʚʣʘʞʥʦʩʪʴ ʧʦʯʚʳ, ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ 

ʨʘʩʪʝʥʠʡ, ʘ ʪʘʢʞʝ ʫʨʦʞʘʡʥʦʩʪʴ ʷʯʤʝʥʷ ʩʦʨʪʘ ɹʘʡʰʝʰʝʢ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʢʦʥʪʨʦʣʴʥʳʡ ʚʘʨʠʘʥʪ ʙʝʟ ʩʤʝʩʠ 

ʛʠʜʨʦʛʝʣʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʚʩʝʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʫʩʪʫʧʘʝʪ ʚʘʨʠʘʥʪʘʤ ʩʦ ʩʤʝʩʴʶ ʛʠʜʨʦʛʝʣʷ. 

ɺ ʪʨʝʪʴʝʤ ʚʘʨʠʘʥʪʝ, ʛʜʝ ʚʥʝʩʝʥʦ 25 ʢʛ/ʛʘ ʩʤʝʩʠ ʛʠʜʨʦʛʝʣʷ, ʚʣʘʞʥʦʩʪʴ ʧʦʯʚʳ ʚ ʩʣʦʷʭ 0-10 

ʩʤ ʩʦʩʪʘʚʠʣʘ 8,7%, ʘ ʚ ʩʣʦʷʭ 10-20 ʩʤ ï 17,5%. ʕʪʠ ʧʦʢʘʟʘʪʝʣʠ ʚ ʢʦʥʪʨʦʣʴʥʦʤ ʚʘʨʠʘʥʪʝ 

ʩʦʩʪʘʚʠʣʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 8,5-14,9%. ɺ ʚʘʨʠʘʥʪʝ ʩ ʚʥʝʩʝʥʠʝʤ ʩʤʝʩʠ ʛʠʜʨʦʛʝʣʷ ʚ 

ʢʦʣʠʯʝʩʪʚʝ 35 ʢʛ/ʛʘ ʚ ʩʣʦʷʭ 0-10 ʩʤ ʚʣʘʞʥʦʩʪʴ ʩʦʩʪʘʚʠʣʘ 10,6%, ʘ ʚ ʩʣʦʷʭ 10-20 ʩʤ ï18,5%. 

ʕʪʦ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʩʣʦʠ ʧʦʯʚʳ ʙʦʣʝʝ ʥʘʩʳʱʝʥʳ ʚʣʘʛʦʡ. ʇʨʠ ʧʦʚʳʰʝʥʥʦʡ ʚʣʘʞʥʦʩʪʠ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʙʠʦʤʘʩʩʘ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʨʦʩʪʫ ʠ ʧʦʚʳʰʝʥʠʶ ʩʫʭʦʡ ʤʘʩʩʳ ʨʘʩʪʝʥʠʡ, ʘ 

ʪʘʢʞʝ ʢ ʩʥʠʞʝʥʠʶ ʨʘʟʚʠʪʠʷ ʛʝʥʝʨʘʪʠʚʥʳʭ ʯʘʩʪʝʡ.  

ɻʜʝ ʚʥʝʩʝʥʦ 35 ʢʛ/ʛʘ ʛʠʜʨʦʛʝʣʷ, ʚʝʩ 1000 ʩʝʤʷʥ ʩʦʩʪʘʚʠʣ 36,4 ʛ, ʘ ʧʨʠ ʚʥʝʩʝʥʠʠ 25 

ʢʛ/ʛʘ ï 37,1 ʛ. ʇʦ ʫʨʦʞʘʡʥʦʩʪʠ ʩʦʩʪʘʚʠʣʘ 18,7 ʮ/ʛʘ, ʯʪʦ ʜʘʣʦ ʧʨʠʙʘʚʢʫ ʫʨʦʞʘʷ 4,1 ʮ/ʛʘ. 

ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʚʥʝʩʝʥʠʝ ʥʦʨʤʳ ʩʤʝʩʠ ʛʠʜʨʦʛʝʣʷ 25-30 ʢʛ/ʛʘ ʜʣʷ ʷʯʤʝʥʷ ʩʦʨʪʘ 

ɹʘʡʰʝʰʝʢ ʚ ʫʩʣʦʚʠʷʭ ʂʘʟʳʛʫʨʪʩʢʦʛʦ ʨʘʡʦʥʘ ʊʫʨʢʝʩʪʘʥʩʢʦʡ ʦʙʣʘʩʪʠ. 

ʌʠʥʘʥʩʠʨʦʚʘʥʠʝ. ɼʘʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʬʠʥʘʥʩʠʨʫʝʪʩʷ ʂʦʤʠʪʝʪʦʤ ʥʘʫʢʠ 

ʄʠʥʠʩʪʝʨʩʪʚʘ ʥʘʫʢʠ ʠ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ (ʇʨʦʛʨʘʤʤʘ 

BR21882218 çʈʘʟʨʘʙʦʪʢʘ ʠ ʚʥʝʜʨʝʥʠʝ ʥʦʚʳʭ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʳʭ ʚʣʘʛʦʩʙʝʨʝʛʘʶʱʠʭ 

ʪʝʭʥʦʣʦʛʠʡ, ʧʦʚʳʰʘʶʱʠʭ ʫʨʦʞʘʡʥʦʩʪʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʠ 

ʤʦʜʝʨʥʠʟʠʨʫʶʱʠʭ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʳʡ ʢʦʤʧʣʝʢʩè). 

ɺʳʚʦʜʳ 

1. ʀʟʫʯʘʣʠʩʴ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʠ ʘʛʨʦʭʠʤʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʧʦʯʚʳ. ɺʣʘʞʥʦʩʪʴ ʠ ʚʣʘʛʦʝʤʢʦʩʪʴ ʧʦʯʚʳ ʚ ʦʧʳʪʥʳʭ ʧʦʣʷʭ ʥʘ ʥʠʞʥʠʭ ʩʣʦʷʭ 40-60 ʩʤ 

ʦʢʘʟʘʣʠʩʴ ʚʳʰʝ, ʯʝʤ ʚ ʧʘʭʦʪʥʦʤ ʩʣʦʝ 0-20 ʩʤ. ʇʦ ʩʦʜʝʨʞʘʥʠʶ ʛʫʤʫʩʘ ʚ ʧʘʭʦʪʥʳʭ ʧʦʯʚʘʭ 

ʥʘʙʣʶʜʘʝʪʩʷ ʩʨʝʜʥʠʡ ʫʨʦʚʝʥʴ, ʘ ʧʦʜʚʠʞʥʳʝ ʬʦʨʤʳ ʬʦʩʬʦʨʘ ʠʤʝʶʪ ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ, ʚ 

ʪʦ ʚʨʝʤʷ ʢʘʢ ʩʦʜʝʨʞʘʥʠʝ ʢʘʣʠʷ ʧʦʚʳʰʝʥʥʦʝ. 

2. ɺ ʠʶʥʝ ʚ ʚʘʨʠʘʥʪʘʭ ʱʝʣʴ-20 ʠ ʱʝʣʴ-40 ʙʝʟ ʛʠʜʨʦʛʝʣʝʚʦʡ ʩʤʝʩʠ ʚʣʘʞʥʦʩʪʴ ʧʦʯʚʳ 

ʥʘʙʣʶʜʘʣʘʩʴ ʥʠʞʝ, ʯʝʤ ʚ ʦʧʳʪʥʳʭ ʚʘʨʠʘʥʪʘʭ ʩ ʛʠʜʨʦʛʝʣʝʤ ʱʝʣʴ-20 ʠ ʱʝʣʴ-40.  

ʕʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ, ʯʪʦ ʛʠʜʨʦʛʝʣʴ ʧʦʩʪʝʧʝʥʥʦ ʚʳʩʚʦʙʦʞʜʘʝʪ ʥʘʢʦʧʣʝʥʥʫʶ ʚʦʜʫ ʯʝʨʝʟ 

ʧʨʦʮʝʩʩ ʜʠʬʬʫʟʠʠ, ʯʪʦ ʧʦʤʦʛʘʝʪ ʧʦʜʜʝʨʞʠʚʘʪʴ ʚʣʘʞʥʦʩʪʴ ʧʦʯʚʳ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 

ʜʣʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ.  

3. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʦʥʪʨʦʣʴʥʳʡ ʚʘʨʠʘʥʪ ʙʝʟ ʛʠʜʨʦʛʝʣʝʚʦʡ ʩʤʝʩʠ ʧʦ 

ʚʩʝʤ ʧʦʢʘʟʘʪʝʣʷʤ ʫʩʪʫʧʘʝʪ ʚʘʨʠʘʥʪʘʤ ʩ ʛʠʜʨʦʛʝʣʝʤ. ɺʥʝʩʝʥʠʝ ʛʠʜʨʦʛʝʣʝʚʦʡ ʩʤʝʩʠ 25 ʢʛ/ʛʘ 

ʧʨʠ 1000 ʩʝʤʝʥʘʭ ʧʦ 37,1 ʛ ʜʘʣʦ ʫʨʦʞʘʡʥʦʩʪʴ 18,7 ʮ/ʛʘ ʠ ʧʨʠʙʘʚʢʫ 4,1 ʮ/ʛʘ. 

4. ɺ ʙʦʛʘʨʥʦʤ ʟʝʤʣʝʜʝʣʠʠ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʚʥʝʩʝʥʠʝ ʛʠʜʨʦʛʝʣʝʚʦʡ ʩʤʝʩʠ  ʥʦʨʤʦʡ 25-

30 ʢʛ/ʛʘ ʜʣʷ ʷʯʤʝʥʷ ʩʦʨʪʘ ɹʘʡʰʝʰʝʢ ʚ ʫʩʣʦʚʠʷʭ ʂʘʟʳʛʫʨʪʩʢʦʛʦ ʨʘʡʦʥʘ ʊʫʨʢʝʩʪʘʥʩʢʦʡ 

ʦʙʣʘʩʪʠ. 
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 2
çINNIOVTECHPRODUCTè ɾʐʉ, ʐʳʤʢʝʥʪ Ϩ, ϧʘʟʘϨʩʪʘʥ  

 

ɸשʜʘʪʧʘ. ɹײʣ ʤʘץʘʣʘʜʘ ʛʠʜʨʦʛʝʣʴ ץʦʩʧʘʩʳʥʳש ᴅʨʪװʨʣʽ ʥʦʨʤʘʣʘʨʳ ץʳʩץʳ ʘʨʧʘ ʩʦʨʪʳʥʳש 

ʳʣסʘʣ ʨʝʩʫʨʩʪʘʨʳʥ װʥʝʤʜʝʫʛʝ ʞᴅʥʝ ᴇʥʽʤʜʽʣʽʛʽʥʝ ץʘʣʘʡ ᴅʩʝʨ ʝʪʝʪʽʥʽ ץʘʨʘʩʪʳʨʳʣʘʜʳ. ʊᴅʞʽʨʠʙʝʣʝʨ 

ʊװʨʢʽʩʪʘʥ ʦʙʣʳʩʳ פʘʟʳײסʨʪ ʘʫʜʘʥʳʥʳש çɸʡʪʫʙʘʡè ʐפ-ʜʘ ʞװʨʛʽʟʽʣʜʽ. ɿʝʨʪʪʝʫ ʢʝʟʝשʽʥʜʝ 2024 

ʞʳʣʜʳץ שʘשʪʘʨ-ʰʽʣʜʝ ʘʡʣʘʨʳ ʘʨʘʣʳסʳʥʜʘ פʘʟʳײסʨʪ ʤʝʪʝʦʩʪʘʥʮʠʷʣʘʨʳʥʳש ʜʝʨʝʢʪʝʨʽ ʙʦʡʳʥʰʘ 

ʢʣʠʤʘʪʪʳץ ʞʘסʜʘʡʣʘʨ ʟʝʨʜʝʣʝʥʜʽ. ʊᴅʞʽʨʠʙʝ ʘʣʘשʳʥʜʘ ʞʘʫʳʥ-ʰʘʰʳʥʥʳש ʞʘʣʧʳ ʤᴇʣʰʝʨʽ 412,7 

ʤʤ, ʘʫʘʥʳש ʞʘʣʧʳ ʪʝʤʧʝʨʘʪʫʨʘʩʳ 102
0
ʉ-ץʘ ʞʝʪʪʽ, ʘʣ ʪʦʧʳʨʘץʪʳש ʦʨʪʘʰʘ ʳʣסʘʣʜʳʣʳסʳ 23,86% 

 ,ʘʨʘʤʘʩʪʘʥץ ʘ ʩᴅʡʢʝʩ ʢʝʣʛʝʥʽʥʝץץʞʘʫʳʥ-ʰʘʰʳʥ ʦʨʪʘʰʘ ʢᴇʧʞʳʣʜʳ ץʨʘʜʳ. ɽʛʽʩʪʽʢʪʝʛʽ ʞʳʣʜʳײץ

ʤʘʫʩʳʤ ʤʝʥ ʰʽʣʜʝʜʝ ץʳʩץʳ ʘʨʧʘʥʳש ʙʝʣʩʝʥʜʽ ᴇʩʫ ʢʝʟʝשʽʥʜʝ ʞʘשʙʳʨʜʳש ʙʦʣʤʘʫʳʥʘ ʙʘʡʣʘʥʳʩʪʳ 

ʳʣסʘʣʜʳש ʞʝʪʽʩʧʝʫʰʽʣʽʛʽ ʙʘʡץʘʣʜʳ. ɸʣʘʡʜʘ, ʛʠʜʨʦʛʝʣʴ ץʦʩʧʘʩʳʥ ץʦʣʜʘʥʫ ʜʠʬʬʫʟʠʷ ʧʨʦʮʝʩʽ 

ʘʨץʳʣʳ ʞʠʥʘץʪʘʣסʘʥ ʩʫʜʳ ʙʽʨʪʽʥʜʝʧ ʰʳסʘʨʘʜʳ, ʙײʣ ʪʦʧʳʨʘץʪʳש ʳʣסʘʣʜʳʣʳסʳʥ ײʟʘץ ʫʘץʳʪ 

ʩʘץʪʘʫסʘ ʢᴇʤʝʢʪʝʩʝʜʽ. 

ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ ʙʦʡʳʥʰʘ ʛʠʜʨʦʛʝʣʴ ץʦʩʧʘʩʳʩʳʟ ʙʘץʳʣʘʫ ʥײʩץʘʩʳ ʙʘʨʣʳץ ʢᴇʨʩʝʪʢʽʰ-

ʪʝʨʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ ʛʠʜʨʦʛʝʣʴ ץʦʩʧʘʩʳʥʳש ʥײʩץʘʣʘʨʳʥʘʥ ʪᴇʤʝʥ ʝʢʝʥʽʥ ʢᴇʨʩʝʪʝʜʽ.תʰʽʥʰʽ 

ʥײʩץʘʜʘ 25 ʢʛ/ʛʘ ʛʠʜʨʦʛʝʣʴ ץʦʩʧʘʩʳ ʝʥʛʽʟʽʣʜʽ,ʪʦʧʳʨʘץʪʘ 0-10 ʩʤ ץʘʙʘʪʪʘʨʜʘ ʳʣסʘʣʜʳʣʳ8,7% ץ, ʘʣ 

10-20 ʩʤ ץʘʙʘʪʪʘʨʜʘï17,5% ʙʦʣʜʳ.  ɹʘץʳʣʘʫ ʥײʩץʘʩʳʥʜʘסʳ ʙײʣ ʢᴇʨʩʝʪʢʽʰʪʝʨ ʪʠʽʩʽʥʰʝ 8,5-14,9% 

-ʘʣסʘʜʘ ʳʣץʩײʘʙʘʪʪʘʨʜʘ 35ʢʛ/ʛʘ ʤᴇʣʰʝʨʽʥʜʝ ʝʥʛʽʟʫʤʝʥ ʥץ ʦʩʧʘʩʳʥ 0-10ʩʤץ ʨʘʜʳ. ɻʠʜʨʦʛʝʣʴײץ

ʜʳʣʳ10,6% ץ, ʘʣ 10-20 ʩʤ ץʘʙʘʪʪʘʨʜʘ-18,5% ײץʨʘʜʳ. ɹײʣ ʪʦʧʳʨʘץ ץʘʙʘʪʪʘʨʳʥʳש ʳʣסʘʣʤʝʥ 

-ʤʘʩʩʘ ץʘסʨײץ שʣ ᴇʩʽʤʜʽʢʪʝʨʜʽײʪʘ ʙʠʦʤʘʩʩʘ ʘʨʪʘʜʳ, ʙץʘʣʜʳʣʳסʘʨʳ ʳʣסʘʥʳʥ ʢᴇʨʩʝʪʝʜʽ. ɾʦץץʘʥʳץ

ʩʳʥʳש ᴇʩʫʽʥʝ, ʩʦʥʜʘʡ-ʘץ ᴇʩʽʤʜʽʢʪʝʨʜʽש ʛʝʥʝʨʘʪʠʚʪʽ ʙᴇʣʽʢʪʝʨʽʥʽש ʜʘʤʫʳʥʳש ʪᴇʤʝʥʜʝʫʽʥʝ ᴅʢʝʣʝʜʽ. 

25 ʢʛ/ʛʘ ʢᴇʣʝʤʽʥʜʝ ʛʠʜʨʦʛʝʣʴ ץʦʩʧʘʩʳʥ ʝʥʛʽʟʫ ʪʦʧʳʨʘץʪʘסʳ ʞʳʣʞʳʤʘʣʳ ץʦʨʝʢʪʽʢ 

ʟʘʪʪʘʨʜʳײץ שʨʘʤʳʥ ʘʨʪʪʳʨʫסʘ ʳץʧʘʣ ʝʪʢʝʥʽ ʘʥʳץʪʘʣʜʳ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, 1000 ʜʘʥʘ ʪץײʳʤʥʳש 

ʩʘʣʤʘסʳ 37,1 ʛ, ʘʣ ᴇʥʽʤʜʽʣʽʛʽ 18,7 ʮ/ʛʘ ײץʨʘʜʳ, ʙײʣ 4,1 ʮ/ʛʘ ᴇʥʽʤ ʙʝʨʜʽ.ʊᴅשʽʨʣʽʢ ʝʛʽʥʰʽʣʽʢʪʝ 

ʊװʨʢʽʩʪʘʥ ʦʙʣʳʩʳ פʘʟʳײסʨʪ ʘʫʜʘʥʳ ʞʘסʜʘʡʳʥʜʘ ɹʘʡʰʝʰʝʢ ʩʦʨʪʳʥʳש ʘʨʧʘʩʳ װʰʽʥ 25-30 ʢʛ/ʛʘ 

ʛʠʜʨʦʛʝʣʴ ץʦʩʧʘʩʳʥʳש ʥʦʨʤʘʩʳʥ ʝʥʛʽʟʫ ײʩʳʥʳʣʘʜʳ. 

ʊʽʨʝʢ ʩᴇʟʜʝʨ: ʪʦʧʳʨʘץ, ʛʠʜʨʦʛʝʣʴ, ʳʣסʘʣʜʳʣʳץ, ʪʝʭʥʦʣʦʛʠʷ, ʢʣʠʤʘʪ, ײץʨסʘץʰʳʣʳץ, ʘʨʧʘ, 

ᴇʥʽʤʜʽʣʽʢ. 
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Annotation.The article presents the results of research on increasing the productivity of barley 

using a mixture of hydrogel in the steppe arid regions of Kazakhstan. Climatic conditions were studied 

according to Kazgurt meteorological stations from January to July 2024: the total amount of precipitation 

was 412.7 mm, the total air temperature reached 1020C, and the average soil moisture was 23.86%. 

Despite the fact that the annual rainfall in the field corresponded to the annual average, in June and July, 

during the period of active growth of winter barley, there was a lack of moisture due to the lack of rains. 

However, the use of a hydrogel mixture gradually releases the accumulated water through a diffusion 

process, which helps to maintain soil moisture for a long time. 

The results of the study show that the control variant without a hydrogel mixture is inferior to the 

variants with a hydrogel mixture in comparison with all indicators. In the third variant, 25 kg/ha of a 

hydrogel mixture was introduced, in the soil in layers of 0-10 cm, the humidity was 8.7%, and in layers of 

10-20 cm ï 17.5%. These indicators in the control variant respectively amounted to 8.5-14.9%. In the 

variant with the addition of a hydrogel mixture in the amount of 35 kg/ha in layers of 0-10 cm, the 

humidity was 10.6%, and in layers of 10-20 cm ï 18.5%. This shows that the soil layers are more 

saturated with moisture. At high humidity, biomass increases, which leads to the growth and increase in 

the growth of dry mass of plants, as well as to a decrease in the development of generative parts of plants.  

It was found that the introduction of a hydrogel mixture in the volume of 25 kg/ha contributed to 

an increase in the content of mobile nutrients in the soil. At the same time, the weight is 1000 pcs. seeds 

amounted to 37.1 grams, and the yield reached 18.7 c/ha, which gave an increase in yield of 4.1 c /ha. 

In rain-fed agriculture, it is recommended to introduce a hydrogel mixture rate of 25-30 kg/ha for 

barley of the Baisheshek variety in the conditions of the Kazygurt district of the Turkestan region. 

Keywords: soil, hydrogel, humidity, technology, climate, drought, barley, productivity. 
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1
ʖʞʥʦ-ʂʘʟʘʭʩʪʘʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʄ. ɸʫʝʟʦʚʘ, ʛ.ʐʳʤʢʝʥʪ, ʂʘʟʘʭʩʪʘʥ  

2
ʊʆʆ çʖʛʦ-ɿʘʧʘʜʥʳʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʠ 

ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘè, ʛ.ʐʳʤʢʝʥʪ, ʂʘʟʘʭʩʪʘʥ  

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚʣʠʷʥʠʝ ʩʧʦʩʦʙʦʚ ʚʳʧʘʩʘ ʩʢʦʪʘ ʥʘ 

ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʠ ʢʘʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʧʘʩʪʙʠʱʥʳʭ ʫʛʦʜʠʡ ʩʝʣ 

ʂʦʞʘʪʦʛʘʡʩʢʦʛʦ ʩʝʣʴʩʢʦʛʦ ʦʢʨʫʛʘ ʊʫʨʢʝʩʪʘʥʩʢʦʡ ʦʙʣʘʩʪʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʘʥʘʣʠʟʦʚ ʠ 

ʛʝʦʙʦʪʘʥʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ, ʧʨʦʚʝʜʝʥʥʳʭ ʚ 2022-2024 ʛʦʜʘʭ, ʫʩʪʘʥʦʚʣʝʥʳ ʧʨʠʯʠʥʳ ʫʭʫʜʰʝʥʠʷ 

ʩʦʩʪʦʷʥʠʷ ʧʘʩʪʙʠʱ ʚʙʣʠʟʠ ʩʝʣʘ, ʛʜʝ 58% ʞʠʪʝʣʝʡ ʜʝʨʞʘʪ ʩʢʦʪ. ʊʘʢʞʝ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ, ʯʪʦ 

ʧʦʛʦʣʦʚʴʝ ʩʢʦʪʘ ʚ ʢʘʞʜʦʤ ʜʦʤʦʭʦʟʷʡʩʪʚʝ ʙʳʣʦ ʥʝʦʜʠʥʘʢʦʚʦ. ɹʦʣʴʰʠʥʩʪʚʦ ʩʝʤʝʡ ʩʝʣʘ ʂʦʞʘʪʦʛʘʡ 

ʠʤʝʶʪ 1-2 ʢʦʨʦʚʳ, ʥʝʢʦʪʦʨʳʝ - 45-58, ʦʜʥʘ ʩʝʤʴʷ - 135, ʘ ʚ ʥʝʢʦʪʦʨʳʭ ʭʦʟʷʡʩʪʚʘʭ - 30-85 ʣʦʰʘʜʝʡ 

ʠ 64-275 ʦʚʝʮ. ʆʙʱʝʝ ʧʦʛʦʣʦʚʴʝ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʧʦʯʪʠ ʚ ʯʝʪʳʨʝ ʨʘʟʘ ʧʨʝʚʳʰʘʝʪ 

ʥʦʨʤʘʪʠʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʧʣʦʱʘʜʠ ʧʘʩʪʙʠʱ, ʫʪʚʝʨʞʜʝʥʥʳʭ ʜʣʷ ʩʝʣʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʛʝʦʙʦʪʘʥʠʯʝʩʢʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ ʧʘʩʪʙʠʱ ʚʙʣʠʟʠ ʩʝʣʘ ʫʩʪʘʥʦʚʣʝʥʳ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʙʦʣʴʰʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʠ ʯʨʝʟʤʝʨʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʢʦʪʘ, ʢʦʪʦʨʳʝ ʧʦʚʣʠʷʣʠ ʥʘ 

ʨʘʟʥʦʦʙʨʘʟʠʝ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʠ ʩʥʠʞʝʥʠʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, ʚ ʩʚʷʟʠ ʩ ʵʪʠʤ ʧʨʦʚʝʜʝʥ 

ʧʦʩʝʚ ʩʝʤʷʥ ʘʨʠʜʥʳʭ ʢʫʣʴʪʫʨ ʚʙʣʠʟʠ ʩʝʣʘ ʂʦʞʘʪʦʛʘʡ, ʥʘ ʦʧʳʪʥʦʤ ʫʯʘʩʪʢʝ çɹʘʢʪʳʦʣʝʥè ʠ ʦʧʦʨʥʦʤ 

ʧʫʥʢʪʝ ʊʘʩʩʘʡ ʊʆʆ çʖʛʦ-ɿʘʧʘʜʥʳʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʠ 

ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘè. ʇʨʠ ʟʘʢʣʘʜʢʝ ʧʦʣʝʚʳʭ ʦʧʳʪʦʚ ʩʝʤʝʥʥʦʡ ʤʘʪʝʨʠʘʣ ʠʟʝʥʷ, ʪʝʨʝʩʢʝʥʘ ʠ ʧʦʣʳʥʠ 

ʦʙʨʘʙʦʪʘʥʳ ʙʠʦʩʪʠʤʫʣʷʪʦʨʦʤ ï ʛʝʪʝʨʦʘʫʢʩʠʥʦʤ. ʂʘʢ ʧʦʢʘʟʘʣ ʣʘʙʦʨʘʪʦʨʥʳʡ ʘʥʘʣʠʟ, 0,03% ʨʘʩʪʚʦʨ 

ʛʠʙʙʝʨʝʣʣʠʥʘ ʧʦʣʦʞʠʪʝʣʴʥʦ ʧʦʚʣʠʷʣ ʥʘ ʚʩʭʦʞʝʩʪʴ ʩʝʤʷʥ ʘʨʠʜʥʳʭ ʢʫʣʴʪʫʨ, ʦʩʦʙʝʥʥʦ ʠʟʝʥʷ, ʫ 

ʢʦʪʦʨʦʛʦ ʥʘ ʚʪʦʨʦʡ ʞʝ ʜʝʥʴ ʚ ʚʘʨʠʘʥʪʝ 4-ʭ ʯʘʩʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʚʟʦʰʣʠ 31% ʩʝʤʷʥ. ɺ ʚʘʨʠʘʥʪʘʭ 2 ʠ 

6 ʯʘʩʦʚʦʡ ʦʙʨʘʙʦʪʢʝ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 3 ʠ 5, ʚ ʢʦʥʪʨʦʣʝ 5%. ɺ ʨʘʩʪʠʪʝʣʴʥʦʤ ʩʦʦʙʱʝʩʪʚʝ ʢ 

ʥʝʞʝʣʘʪʝʣʴʥʳʤ ʠ ʩʦʨʥʳʤ ʨʘʩʪʝʥʠʷʤ ʦʪʥʦʩʷʪʩʷ ʦʩʦʢʘ, ʠʩʝʢʤʠʷ, ʧʦʣʳʥʴ ʙʝʣʘʷ, ʦʩʦʢʘ ʞʝʣʪʘʷ, ʣʘʢʩʘ. 

ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʧʘʩʪʙʠʱ ʥʝʦʙʭʦʜʠʤʦ ʥʘ ʧʦʩʪʦʷʥʥʦʡ ʦʩʥʦʚʝ ʧʨʦʚʦʜʠʪʴ ʤʦʥʠʪʦʨʠʥʛ 

ʧʦʛʦʣʦʚʴʷ ʩʢʦʪʘ, ʫʚʝʣʠʯʠʚʘʪʴ ʧʣʦʱʘʜʠ ʧʦʣʝʡ, ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʪʛʦʥʥʳʝ ʧʘʩʪʙʠʱʘ ʚ ʩʠʩʪʝʤʝ 

ʨʦʪʘʮʠʦʥʥʦʛʦ ʚʳʧʘʩʘ, ʧʨʦʚʦʜʠʪʴ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʩʦʟʜʘʥʠʶ ʧʘʩʪʙʠʱ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʧʫʩʪʳʥʥʦʫʩʪʦʡʯʠʚʳʭ ʢʦʨʤʦʚʳʭ ʨʘʩʪʝʥʠʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʘʩʪʙʠʱʘ ʚʦʟʣʝ ʩʝʣʘ, ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ, ʚʠʜʳ ʧʘʩʪʙʠʱ, 

ʨʘʩʪʠʪʝʣʴʥʳʡ ʧʦʢʨʦʚ, ʯʘʩʪʦʪʘ, ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ.   

  

ɺʚʝʜʝʥʠʝ. ɺ ʩʚʦʝʤ ʦʙʨʘʱʝʥʠʠ ʢ ʥʘʨʦʜʫ ʂʘʟʘʭʩʪʘʥʘ 2 ʩʝʥʪʷʙʨʷ 2021 ʛʦʜʘ ʂ.ʊʦʢʘʝʚ 

ʦʪʤʝʪʠʣ, ʯʪʦ ʦʩʥʦʚʥʘʷ ʮʝʣʴ ʥʦʚʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʠ ʩʪʨʘʥʳ ʥʝ ʠʟʤʝʥʠʪʩʷ, ʟʘʷʚʠʚ: 

çɽʝ ʩʫʪʴ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʦʚʳʰʝʥʠʠ ʙʣʘʛʦʩʦʩʪʦʷʥʠʷ ʥʘʨʦʜʘ ʩ ʢʘʯʝʩʪʚʝʥʥʦʡ ʠ ʠʥʢʣʶʟʠʚʥʦʡ 

ʪʦʯʢʠ ʟʨʝʥʠʷè. ʟʨʝʥʠʷè [1]. ɼʘʥʥʘʷ ʧʨʦʙʣʝʤʘ ʦʯʝʥʴ ʘʢʪʫʘʣʴʥʘ ʜʣʷ ʩʝʣʴʩʢʠʭ ʞʠʪʝʣʝʡ, 

ʦʜʥʠʤ ʠʟ ʠʩʪʦʯʥʠʢʦʚ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʩʢʦʪʦʚʦʜʩʪʚʦ. 
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ɾʠʚʦʪʥʦʚʦʜʩʪʚʦ ð ʦʜʥʘ ʠʟ ʚʝʜʫʱʠʭ ʦʪʨʘʩʣʝʡ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ 

ʊʫʨʢʝʩʪʘʥʩʢʦʡ ʦʙʣʘʩʪʠ, ʙʳʩʪʨʦ ʨʘʟʚʠʚʘʶʱʘʷʩʷ. ʇʦ ʜʘʥʥʳʤ ʥʘ ʥʘʯʘʣʦ 2023 ʛʦʜʘ, 

ʧʦʛʦʣʦʚʴʝ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʩʦʩʪʘʚʠʣʦ 1032,6 ʪʳʩ., ʦʚʝʮ ï 4530,1 ʪʳʩ., ʣʦʰʘʜʝʡ ï 

385,3 ʪʳʩ., ʚʝʨʙʣʶʜʦʚ ï 31,8 ʪʳʩ. [2]. ʇʨʠʤʝʯʘʪʝʣʴʥʦ, ʯʪʦ ʧʦ ʜʘʥʥʳʤ çʅʦʚʦʩʪʝʡ 

ʂʘʟʘʭʩʪʘʥʘè ʥʘ 27 ʤʘʷ ʧʦʛʦʣʦʚʴʝ ʦʚʝʮ ʚ ʨʝʛʠʦʥʝ ʜʦʩʪʠʛʣʦ 5,9 ʤʠʣʣʠʦʥʘ. 48% ʠʟ ʥʠʭ 

ʧʨʠʥʘʜʣʝʞʠʪ ʩʝʣʴʩʢʦʡ ʦʙʱʠʥʝ, 47% ð ʯʘʩʪʥʳʤ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʷʤ ʠ ʬʝʨʤʝʨʩʢʠʤ 

ʭʦʟʷʡʩʪʚʘʤ [3]. 

ɿʝʤʝʣʴʥʳʡ ʬʦʥʜ ʦʙʣʘʩʪʠ ʩʦʩʪʘʚʣʷʝʪ 11 630,3 ʪʳʩ. ʛʘ, ʠʟ ʥʠʭ 4 518,5 ʪʳʩ. ʛʘ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʦʜ ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ, 3 020,7 ʪʳʩ. ʛʘ - ʧʦʜ ʣʝʩʥʦʡ ʬʦʥʜ, 2 592,4 ʪʳʩ. ʛʘ - ʚ 

ʨʝʟʝʨʚ, ʦʙʲʝʤ ʧʘʩʪʙʠʱ ʚ ʩʝʣʝ - 1 034,5 ʪʳʩ. ʛʘ. ʆʙʱʘʷ ʧʣʦʱʘʜʴ ʝʩʪʝʩʪʚʝʥʥʳʭ ʧʘʩʪʙʠʱ 

ʨʝʛʠʦʥʘ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 8,9 ʤʣʥ ʛʘ. ɺ ʩʠʣʫ ʥʝʨʘʚʥʦʤʝʨʥʦʛʦ ʨʝʣʴʝʬʘ ʠ ʠʩʪʦʨʠʢʦ-

ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʯʠʥ ʦʥ ʨʘʟʜʝʣʝʥ ʥʘ ʚʳʩʦʢʦʛʦʨʴʷ, ʛʦʨʳ, ʧʨʝʜʛʦʨʴʷ ʠ ʩʢʣʦʥʳ ʠ ʨʘʚʥʠʥʳ. 

ɹʦʣʴʰʘʷ ʝʛʦ ʯʘʩʪʴ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʜʚʘ ʧʦʩʣʝʜʥʠʭ ʪʠʧʘ ʧʘʩʪʙʠʱ ï ʟʘʥʠʤʘʝʪ 1,9 ʠ 6,2 

ʤʠʣʣʠʦʥʘ ʛʝʢʪʘʨ ʟʝʤʣʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ [4]. 

ʇʦ ʧʨʠʚʝʜʝʥʥʳʤ ʜʘʥʥʳʤ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʝʩʪʝʩʪʚʝʥʥʳʝ ʧʘʩʪʙʠʱʘ, ʷʚʣʷʶʱʠʝʩʷ 

ʦʩʥʦʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʢʦʨʤʦʚ ʜʣʷ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ, ʟʘʥʠʤʘʶʪ ʥʝ ʤʘʣʳʝ ʧʣʦʱʘʜʠ. ʆʜʥʘʢʦ 

ʦʙʝʩʧʝʯʝʥʠʝ ʢʦʨʤʘʤʠ ʩʢʦʪʘ ʚ ʧʫʩʪʳʥʥʦʤ ʨʘʡʦʥʝ ʨʝʛʠʦʥʘ ʷʚʣʷʝʪʩʷ ʩʝʨʴʝʟʥʦʡ ʧʨʦʙʣʝʤʦʡ. 

ʆʪʢʨʳʪʳʡ ʭʘʨʘʢʪʝʨ ʝʩʪʝʩʪʚʝʥʥʳʭ ʧʘʩʪʙʠʱ ʚ ʵʪʦʤ ʨʝʛʠʦʥʝ, ʯʘʩʪʳʝ ʫʜʘʨʳ ʩʠʣʴʥʳʭ 

ʰʪʦʨʤʦʚ, ʦʪʩʫʪʩʪʚʠʝ ʝʩʪʝʩʪʚʝʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʚʦʜʳ, ʥʝʫʩʪʦʡʯʠʚʘʷ ʠ ʩʫʭʘʷ ʧʦʛʦʜʘ ʥʝ 

ʚʣʠʷʶʪ ʥʘ ʢʘʯʝʩʪʚʦ ʠ ʫʨʦʞʘʡʥʦʩʪʴ ʧʘʩʪʙʠʱ. ʂʨʦʤʝ ʪʦʛʦ, ʠʟʚʝʩʪʥʦ, ʯʪʦ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ 

ʥʝʵʬʬʝʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʘʩʪʙʠʱ, ʥʝʩʦʙʣʶʜʝʥʠʝ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʛʦ ʩʦʦʪʥʦʰʝʥʠʷ 

ʤʝʞʜʫ ʩʦʭʨʘʥʝʥʠʝʤ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ, ʘ ʪʘʢʞʝ ʯʨʝʟʤʝʨʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʣʝʡ ʚʦʢʨʫʛ 

ʢʨʫʧʥʳʭ ʠ ʤʝʣʢʠʭ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʧʨʠʚʦʜʷʪ ʢ ʫʭʫʜʰʝʥʠʶ ʩʦʩʪʦʷʥʠʷ ʧʘʩʪʙʠʱ ʠ 

ʠʟʨʝʞʝʥʠʶ ʠʭ ʧʦʣʝʟʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ. 

ɾ.ɸ. ɾʘʤʙʘʢʠʥ [5] ʫʪʚʝʨʞʜʘʝʪ, ʯʪʦ ʜʝʛʨʘʜʘʮʠʷ ʧʘʩʪʙʠʱʥʳʭ ʟʝʤʝʣʴ ʚ ʂʘʟʘʭʩʪʘʥʝ 

ʥʘʯʘʣʘʩʴ ʝʱʝ ʚ 60-ʭ ʛʦʜʘʭ ʧʨʦʰʣʦʛʦ ʚʝʢʘ. ʆʩʥʦʚʥʘʷ ʧʨʠʯʠʥʘ ʵʪʦʛʦ ð ʩʦʟʜʘʥʠʝ ʤʥʦʞʝʩʪʚʘ 

ʩʦʚʭʦʟʦʚ ʜʣʷ ʨʘʟʚʠʪʠʷ ʦʚʮʝʚʦʜʩʪʚʘ ʚ ʧʫʩʪʳʥʥʳʭ ʨʝʛʠʦʥʘʭ. ɽʩʪʝʩʪʚʝʥʥʳʝ ʧʘʩʪʙʠʱʘ 

ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʙʝʟ ʫʯʝʪʘ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ. ʇʝʨʚʳʝ ʫʯʘʩʪʢʠ ʫʭʫʜʰʝʥʠʷ ʧʨʦʷʚʠʣʠʩʴ 

ʥʘ ʧʣʦʱʘʜʠ 2-3 ʢʤ ʢʦʣʦʜʮʝʚ, ʢʦʥʶʰʝʥ, ʜʝʨʝʚʝʥʴ ʠ ʩ ʢʘʞʜʳʤ ʛʦʜʦʤ ʫʚʝʣʠʯʠʚʘʣʠʩʴ ʜʦ 5-7 

ʢʤ2. ɺ ʨʝʟʫʣʴʪʘʪʝ ʙʝʩʩʠʩʪʝʤʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʝʩʪʝʩʪʚʝʥʥʳʭ ʧʘʩʪʙʠʱ ʧʣʦʱʘʜʴ ʧʘʩʪʙʠʱ 

ʫʚʝʣʠʯʠʣʘʩʴ. ʟʝʤʝʣʴ, ʜʝʛʨʘʜʠʨʦʚʘʥʥʳʭ ʚ ʥʘʯʘʣʝ 80-ʭ ʛʦʜʦʚ, ʩʦʩʪʘʚʠʣʦ 12 ʤʣʥ. ʛʝʢʪʘʨ [6]. 

ɻʣʦʙʘʣʴʥʦʝ ʠʟʤʝʥʝʥʠʝ ʢʣʠʤʘʪʘ, ʝʞʝʛʦʜʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʧʦʛʦʣʦʚʴʷ ʩʢʦʪʘ, ʯʨʝʟʤʝʨʥʦʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʘʩʪʙʠʱ, ʥʝʜʦʩʪʘʪʦʯʥʳʝ ʤʝʨʳ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʠ ʫʣʫʯʰʝʥʠʶ ʫʩʢʦʨʠʣʠ 

ʫʭʫʜʰʝʥʠʝ ʩʦʩʪʦʷʥʠʷ ʧʘʩʪʙʠʱ [7]. ʉʦʛʣʘʩʥʦ ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʜʘʥʥʳʤ ɸ.ɸ. ʊʦʨʝʭʘʥʦʚʘ, 

ʀ.ʀ. ɸʣʠʤʘʝʚʘ, ʉ.ɸ. ʆʨʘʟʙʘʝʚʘ [8], ʚ ʩʝʨʝʜʠʥʝ 2000-ʭ ʛʦʜʦʚ ʢʦʣʠʯʝʩʪʚʦ ʜʝʛʨʘʜʠʨʦʚʘʥʥʳʭ 

ʧʘʩʪʙʠʱʥʳʭ ʫʛʦʜʠʡ ʩʦʩʪʘʚʣʷʣʦ 25,6 ʤʣʥ. ʛʘ, ʚ ʊʫʨʢʝʩʪʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ 

ʩʦʩʪʘʚʣʷʝʪ 1,3 ʤʣʥ. ʛʘ. ʉʝʛʦʜʥʷ ʜʝʛʨʘʜʘʮʠʷ ʝʩʪʝʩʪʚʝʥʥʳʭ ʧʘʩʪʙʠʱ ʧʨʦʜʦʣʞʘʝʪʩʷ, ʠ ʚ 2021 

ʛʦʜʫ ʜʦʩʪʠʛʣʦ ʚ ʊʫʨʢʝʩʪʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʥʘ ʧʣʦʱʘʜʠ 2330,0 ʪʳʩ. ʛʘ [9]. 

ʆʩʦʙʦʝ ʤʝʩʪʦ ʛʝʦʙʦʪʘʥʠʯʝʩʢʘʷ ʵʢʩʧʝʨʪʠʟʘ ʟʘʥʠʤʘʝʪ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʩʦʚʨʝʤʝʥʥʦʛʦ 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʘʩʪʙʠʱʥʳʭ ʫʛʦʜʠʡ ʠ ʧʦʜʛʦʪʦʚʢʝ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʠʭ 

ʫʣʫʯʰʝʥʠʶ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʚ ʧʝʨʝʛʦʥʥʦʡ ʧʘʩʪʙʠʱʥʦʡ ʩʠʩʪʝʤʝ. ɼʣʷ ʵʪʦʛʦ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʢʦʤʧʣʝʢʩʥʳʡ (ʬʠʪʦʧʦʵʢʦʣʦʛʠʯʝʩʢʠʡ) ʧʦʜʭʦʜ. ʈʝʟʫʣʴʪʘʪʦʤ ʧʝʨʚʳʭ ʧʨʦʚʝʜʝʥʥʳʭ 

ʛʝʦʙʦʪʘʥʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʃ.ɻ. ʈʘʤʝʥʩʢʠʡ, ʀ.ɸ. ʎʘʮʝʥʢʠʥ, ʆ.ʀ. 

ʏʠʞʠʢʦʚʘ, ʀ.ɸ. ʆʙ ʵʪʦʤ ʛʦʚʦʨʠʪʩʷ ʚ ʨʘʙʦʪʝ ɸʥʪʠʧʦʚʘ 1956 ʛʦʜʘ çʕʢʦʣʦʛʠʯʝʩʢʘʷ ʦʮʝʥʢʘ 

ʦʪʢʦʨʤʦʯʥʳʭ ʧʣʦʱʘʜʦʢ ʧʦʜ ʨʘʩʪʠʪʝʣʴʥʳʤ ʧʦʢʨʦʚʦʤè. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥʳ 10 

ʫʨʦʚʥʝʡ ʧʘʩʪʙʠʱʥʦʡ ʵʨʦʟʠʠ ʧʦ ʨʘʩʪʠʪʝʣʴʥʦʤʫ ʧʦʢʨʦʚʫ [10]. 

ɹ.ɾ. ɽʩʧʝʨʦʚʘ [11] ʫʢʘʟʳʚʘʝʪ ʥʘ ʚʘʞʥʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʧʨʦʚʝʨʢʠ ʩʦʩʪʦʷʥʠʷ 

ʝʩʪʝʩʪʚʝʥʥʳʭ ʧʘʩʪʙʠʱ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʠʩʪʦʯʥʠʢʦʤ ʧʠʪʘʥʠʷ ʜʣʷ ʩʢʦʪʘ, ʠʛʨʘʶʱʝʛʦ 

ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʞʠʟʥʠ ʩʝʣʴʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ. ɻʝʦʙʦʪʘʥʠʯʝʩʢʘʷ ʵʢʩʧʝʨʪʠʟʘ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʠ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʦʣʝʡ ʩ ʮʝʣʴʶ ʨʝʘʣʠʟʘʮʠʠ ʤʝʨʦʧʨʠʷʪʠʡ, 
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ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʥʝ ʩʥʠʞʝʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ ʧʘʩʪʙʠʱ; ʪ. ʝ. ʠʟʫʯʝʥʠʝ ʨʘʩʪʠʪʝʣʴʥʦʛʦ 

ʧʦʢʨʦʚʘ ʧʨʦʚʦʜʠʪʩʷ ʚ ʩʚʷʟʠ ʩ ʢʣʠʤʘʪʦʤ, ʪʦʧʦʛʨʘʬʠʝʡ, ʧʦʯʚʘʤʠ ʠ ʭʦʟʷʡʩʪʚʝʥʥʳʤ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʩʪʥʦʡ ʩʨʝʜʳ. 

ɻʝʦʙʦʪʘʥʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʘʩʪʙʠʱ ʠ ʣʫʛʦʚ ʠʥʪʝʥʩʠʚʥʦ ʧʨʦʚʦʜʠʣʠʩʴ ʚ 

ʩʦʚʝʪʩʢʠʡ ʧʝʨʠʦʜ. ʋʩʣʦʚʠʷ ʧʘʩʪʙʠʱ ʦʧʨʝʜʝʣʷʶʪʩʷ ʩʦʩʪʦʷʥʠʝʤ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ.  

ʉʚʝʜʝʥʠʷ ʦ ʧʨʦʚʝʜʝʥʥʳʭ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʧʦ ʚʣʠʷʥʠʶ ʩʠʩʪʝʤʳ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʝʩʪʝʩʪʚʝʥʥʳʭ ʧʘʩʪʙʠʱ ʥʘ ʨʘʩʪʠʪʝʣʴʥʳʡ ʧʦʢʨʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʘʙʦʪʘʭ 

ɾ.ɸ. ɾʘʤʙʘʢʠʥʘ [12], ʘ ʪʘʢʞʝ ʰʠʨʦʢʦ ʮʠʪʠʨʫʝʪʩʷ ʚ ʨʘʙʦʪʘʭ ɸ.ɸ. ʊʦʨʝʭʘʥʦʚʘ [13]. ɺ 

ʙʦʣʴʰʠʥʩʪʚʝ ʵʪʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣ ʩʜʝʣʘʥ ʚʳʚʦʜ, ʯʪʦ ʚʳʧʘʩ ʩʢʦʪʘ ʚʣʠʷʝʪ ʥʘ ʚʠʜʦʚʦʡ 

ʩʦʩʪʘʚ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ, ʪʝʤ ʩʘʤʳʤ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ, ʯʨʝʟʤʝʨʥʳʡ ʚʳʧʘʩ ʚʣʠʷʝʪ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʥʳʡ ʩʣʦʡ ʧʦʯʚʳ ʠ ʧʨʠʚʦʜʠʪ ʢ ʚʝʪʨʦʚʦʡ ʠ ʚʦʜʥʦʡ ʵʨʦʟʠʠ. 

ʊ. ʄʘʫʢʦʥʝʥ [14] ʦʪʤʝʯʘʣ, ʯʪʦ ʵʨʦʟʠʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʧʨʠʚʦʜʠʪ ʢ ʵʨʦʟʠʠ ʧʦʯʚʳ, ʝʝ 

ʬʠʟʠʯʝʩʢʦʤʫ, ʭʠʤʠʯʝʩʢʦʤʫ ʠ ʙʠʦʣʦʛʠʯʝʩʢʦʤʫ ʫʭʫʜʰʝʥʠʶ.  

ʂʘʟʘʭʩʪʘʥʩʢʠʝ ʫʯʝʥʳʝ ʫʪʚʝʨʞʜʘʶʪ, ʯʪʦ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʚʳʧʘʩʘ ʩʢʦʪʘ 

ʧʨʠʚʦʜʠʪ ʢ ʠʟʤʝʥʝʥʠʶ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʝʝ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ (ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʠ 

ʬʠʟʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ) ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʤʫ ʫʱʝʨʙʫ [15].  

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʦʮʝʩʩʘ ʜʝʛʨʘʜʘʮʠʠ ʧʘʩʪʙʠʱʥʳʭ ʟʝʤʝʣʴ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʢʨʠʪʝʨʠʠ 

ʠ ʠʥʜʝʢʩʥʳʝ ʧʦʢʘʟʘʪʝʣʠ. 

ʅ. ʄʘʥʜʘʢ ʠ ʝʛʦ ʢʦʣʣʝʛʠ [16] ʧʦʜʯʝʨʢʥʫʣʠ, ʯʪʦ ʛʣʦʙʘʣʴʥʦʝ ʠʟʤʝʥʝʥʠʝ ʢʣʠʤʘʪʘ ʚ 

ʙʣʠʞʘʡʰʠʝ 20 ʣʝʪ ʫʩʣʦʞʥʠʣʦ ʧʨʦʮʝʩʩ ʜʝʛʨʘʜʘʮʠʠ ʟʝʤʝʣʴ, ʯʪʦ ʦʢʘʟʳʚʘʝʪ ʥʝʛʘʪʠʚʥʦʝ 

ʚʣʠʷʥʠʝ ʥʘ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʴ ʦʙʱʝʩʪʚʘ ʠ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ, ʦʩʦʙʝʥʥʦ ʚ ʩʝʣʴʩʢʦʡ 

ʤʝʩʪʥʦʩʪʠ, ʠ ʛʦʚʦʨʷʪ, ʯʪʦ ʧʨʠʯʠʥʳ ʆʧʫʩʪʳʥʠʚʘʥʠʝ ʟʝʤʝʣʴ ʚ ʄʦʥʛʦʣʠʠ ʜʦʣʞʥʦ 

ʦʮʝʥʠʚʘʪʴʩʷ ʩ ʫʯʝʪʦʤ ʢʘʢ ʧʨʠʨʦʜʥʳʭ ʬʘʢʪʦʨʦʚ, ʪʘʢ ʠ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ. 

ɸʚʪʦʨʳ ʦʮʝʥʠʣʠ ʩʦʩʪʦʷʥʠʝ ʟʝʤʝʣʴ ʧʦ 60 ʧʦʢʘʟʘʪʝʣʷʤ. 

S. Danfeng ʠ ʝʛʦ ʢʦʣʣʝʛʠ [17] ʠʟʫʯʠʣʠ 20 ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ, ʯʪʦʙʳ 

ʦʧʨʝʜʝʣʠʪʴ ʧʨʠʯʠʥʫ ʜʝʛʨʘʜʘʮʠʠ ʧʘʩʪʙʠʱ ʚ ʦʢʨʫʛʝ ʄʠʥʮʠʥʴ, ʂʠʪʘʡ. 

ɺ ʩʪʨʘʥʝ ʀʨʘʥ ʙʳʣʠ ʚʚʝʜʝʥʳ 9 ʢʨʠʪʝʨʠʝʚ ʠ 130 ʠʥʜʝʢʩʦʚ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʠ 

ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʟʥʘʯʝʥʠʷ ʜʣʷ ʦʮʝʥʢʠ ʫʷʟʚʠʤʦʩʪʠ ʟʝʤʝʣʴ ʢ ʦʧʫʩʪʳʥʠʚʘʥʠʶ. 

ʉʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʡ ʤʝʥʝʜʞʤʝʥʪ ʚʢʣʶʯʝʥ ʚ ʩʝʨʠʶ [18].  

ʄ. ʋʨʪʥʘʩʘʥ, ʕ.ʃ. ʃʶʙʘʨʩʢʦʛʦ [19] ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʩʪʝʧʝʥʠ ʠʟʥʦʰʝʥʥʦʩʪʠ 

ʧʘʩʪʙʠʱ, ʫʨʦʚʥʷ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʳʪʠʷ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ, 

ʩʧʦʩʦʙʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʘʩʪʙʠʱ ʠ ʪ. ʜ. ʩʢʘʟʘʣ ʦ ʚʘʞʥʦʩʪʠ ʨʘʩʩʤʦʪʨʝʥʠʷ. 

ɺ ʩʪʨʘʥʝ ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʚʳʧʘʩʘ ʩʢʦʪʘ ʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʧʘʩʪʙʠʱʥʳʭ ʫʛʦʜʠʡ 

ʥʘʯʘʣʦʩʴ ʚ 70-ʭ ʛʦʜʘʭ ʧʨʦʰʣʦʛʦ ʚʝʢʘ ʚ ʩʝʚʝʨʥʦʤ ʧʫʩʪʳʥʥʦʤ ʨʝʛʠʦʥʝ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʨʘʥʥʠʡ ʚʝʩʝʥʥʠʡ ʚʳʧʘʩ ʧʦʣʳʥʠ - ʟʝʣʝʥʦʛʦ ʧʘʩʪʙʠʱʘ ʦʪʨʠʮʘʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʨʦʩʪ ʮʝʥʥʳʭ 

ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ ʚ ʧʦʣʝ, ʘ ʝʛʦ ʧʨʠʤʝʥʝʥʠʝ ʩ ʩʝʨʝʜʠʥʳ ʘʧʨʝʣʷ ʧʦʚʳʰʘʝʪ ʠʭ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ, 

ʦʩʦʙʝʥʥʦ ʧʦʣʳʥʠ ʙʝʣʦʡ [20]. ɸ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʝʛʫʣʷʨʥʦʛʦ ʚʳʧʘʩʘ ʨʘʥʥʝʡ ʚʝʩʥʦʡ ʚ ʪʝʯʝʥʠʝ 

7 ʣʝʪ ʧʦʣʳʥʥʦ-ʟʝʣʝʥʦʝ ʧʘʩʪʙʠʱʝ ʧʨʝʚʨʘʪʠʣʦʩʴ ʚ ʣʫʛʦʚʦ-ʩʦʨʥʦʝ [21]. 

ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʤʦʞʥʦ ʧʨʠʚʝʩʪʠ ʨʘʥʥʠʡ ʠ ʯʨʝʟʤʝʨʥʳʡ ʚʳʧʘʩ ʚʣʘʞʥʳʭ ʧʘʩʪʙʠʱ 

ʚ ʄʘʥʠʪʦʙʝ, ʂʘʥʘʜʘ, ʠʟʤʝʥʠʣ ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ, ʯʪʦ ʧʨʠʚʝʣʦ ʢ 

ʫʚʝʣʠʯʝʥʠʶ ʯʠʩʣʝʥʥʦʩʪʠ ʩʦʨʥʷʢʦʚ ʠ ʜʨʫʛʠʭ ʚʠʜʦʚ. ɺ ʢʦʥʮʝ ʩʝʟʦʥʘ ʫʤʝʨʝʥʥʳʡ ʚʳʧʘʩ 

ʩʦʭʨʘʥʷʣ ʨʘʟʥʦʦʙʨʘʟʠʝ ʠ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʥʘ ʫʤʝʨʝʥʥʦʤ 

ʫʨʦʚʥʝ [22].  

 ɺʧʝʨʚʳʝ ʟʘ ʤʥʦʛʦʣʝʪʥʠʝ ʵʢʩʧʝʨʠʤʝʥʪʳ ʫʩʪʘʥʦʚʣʝʥʳ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʠ 

ʢʘʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʩʪʘʜʠʡ ʫʭʫʜʰʝʥʠʷ, ʚʳʟʚʘʥʥʳʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʦʣʳʥʠ-ʩʦʨʛʦ 

ʙʝʟ ʚʳʧʘʩʥʦʡ ʩʠʩʪʝʤʳ [23]. 

ɺ ʩʚʷʟʠ ʩ ʵʢʦʣʦʛʠʯʝʩʢʠʤʠ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ ʠʟʤʝʥʝʥʠʷʤʠ, ʥʘʯʘʚʰʠʤʠʩʷ ʚ 90-ʝ ʛʦʜʳ 

ʧʨʦʰʣʦʛʦ ʚʝʢʘ, ʚ ʞʠʚʦʪʥʦʚʦʜʩʪʚʝ ʧʨʦʚʦʜʷʪʩʷ ʥʘʫʯʥʳʝ ʨʘʙʦʪʳ ʚ ʥʘʧʨʘʚʣʝʥʠʠ 

ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʝʩʪʝʩʪʚʝʥʥʳʭ ʧʘʩʪʙʠʱ ʚ ʨʘʟʣʠʯʥʳʭ ʩʪʨʫʢʪʫʨʘʭ 

ʩʦʙʩʪʚʝʥʥʦʩʪʠ, ʦʧʨʝʜʝʣʷʶʪʩʷ ʦʩʦʙʝʥʥʦʩʪʠ ʜʝʛʨʘʜʘʮʠʠ ʧʘʩʪʙʠʱʥʳʭ ʧʦʣʝʡ [24, 25].  
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ʇʦʣʫʯʝʥʥʳʝ ʢʨʠʪʝʨʠʠ ʦʮʝʥʢʠ ʩʦʩʪʦʷʥʠʷ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʧʘʩʪʙʠʱʥʳʭ ʫʛʦʜʠʡ 

ʚʢʣʶʯʝʥʳ ʚ ʧʦʩʪʘʥʦʚʣʝʥʠʝ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʂ ˉ653 çʂʨʠʪʝʨʠʠ ʦʮʝʥʢʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʪʝʨʨʠʪʦʨʠʡè, ʫʪʚʝʨʞʜʝʥʥʦʝ ʚ 2017 ʛʦʜʫ. [26] 

ɺ ʩʚʷʟʠ ʩ ʦʙʠʣʠʝʤ ʧʘʩʪʙʠʱ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʠ ʥʘʣʠʯʠʝʤ ʨʝʛʠʦʥʦʚ ʩ ʙʦʣʴʰʠʤʠ 

ʨʘʟʣʠʯʠʷʤʠ ʧʨʠʨʦʜʥʳʭ ʫʩʣʦʚʠʡ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʠʥʪʝʥʩʠʚʥʦ ʚʝʜʫʪʩʷ ʥʘʫʯʥʳʝ ʨʘʙʦʪʳ, 

ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʦʧʨʝʜʝʣʝʥʠʝ ʩʦʩʪʦʷʥʠʷ ʧʘʩʪʙʠʱ ʚ ʨʘʟʣʠʯʥʳʭ ʨʝʛʠʦʥʘʭ [27-29]. 

ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʭ, ʧʦʣʫʯʝʥʥʳʭ ʚ ʨʝʟʫʣʴʪʘʪʝ ʛʝʦʙʦʪʘʥʠʯʝʩʢʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ ʧʘʩʪʙʠʱ 

ʚʙʣʠʟʠ ʩʝʣʘ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʚʳʩʦʢʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʠ ʯʨʝʟʤʝʨʥʦʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʢʦʪʘ ʧʦʚʣʠʷʣʠ ʥʘ ʨʘʟʥʦʦʙʨʘʟʠʝ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʠ ʩʥʠʟʠʣʠ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ. ɼʣʷ ʫʣʫʯʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʧʘʩʪʙʠʱ ʥʝʦʙʭʦʜʠʤʦ ʨʝʛʫʣʠʨʦʚʘʪʴ ʧʦʛʦʣʦʚʴʝ 

ʩʢʦʪʘ, ʫʚʝʣʠʯʠʚʘʪʴ ʧʣʦʱʘʜʠ ʧʦʣʝʡ, ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʪʛʦʥʥʳʝ ʧʘʩʪʙʠʱʘ ʚ ʩʠʩʪʝʤʝ 

ʧʘʩʪʙʠʱʝʦʙʦʨʦʪʘ, ʧʨʦʚʦʜʠʪʴ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʟʘʩʝʚʫ ʧʘʩʪʙʠʱ ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʳʤʠ 

ʢʦʨʤʦʚʳʤʠ ʨʘʩʪʝʥʠʷʤʠ [30]. 

ʇʦ ʦʧʨʝʜʝʣʝʥʠʶ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʝʩʪʝʩʪʚʝʥʥʳʭ ʧʘʩʪʙʠʱ ʚʙʣʠʟʠ ʩʝʣ 

ʊʫʨʢʝʩʪʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʵʪʠʭ ʨʘʙʦʪ ʥʝ ʧʨʦʚʦʜʠʣʦʩʴ. ɼʘʥʥʳʭ ʦʙ 

ʵʢʦʣʦʛʠʯʝʩʢʦʤ ʩʦʩʪʦʷʥʠʠ ʧʘʩʪʙʠʱ ʚʙʣʠʟʠ ʩʝʣʘ ʥʝʪ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚʳʷʚʣʝʥʠʝ 

ʥʘʨʫʰʝʥʥʳʭ ʧʘʩʪʙʠʱʥʳʭ ʫʛʦʜʠʡ ʚʙʣʠʟʠ ʩʝʣʘ ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʧʨʠʯʠʥ ʫʨʦʚʥʷ ʠʟʥʦʩʘ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʚ ʨʘʤʢʘʭ ʙʶʜʞʝʪʥʦʛʦ ʜʦʢʫʤʝʥʪʘ ʄʠʥʠʩʪʝʨʩʪʚʘ 

ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʥʘʫʢʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʦʝʢʪʦʤ ʀʈʅ AP14871736 çʈʘʟʨʘʙʦʪʢʘ 

ʵʬʬʝʢʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʝʛʨʘʜʠʨʦʚʘʥʥʳʭ ʧʨʠʩʝʣʴʩʢʠʭ 

ʧʘʩʪʙʠʱ ʧʫʩʪʳʥʥʦʡ ʟʦʥʳ ʊʫʨʢʝʩʪʘʥʩʢʦʡ ʦʙʣʘʩʪʠè. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʨʘʙʦʪʘ 2022-2024 ʛʛ. 

ʄʘʪʝʨʠʘʣʦʤ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʩʣʫʞʠʣʠ ʨʘʩʪʠʪʝʣʴʥʳʡ ʠ ʧʦʯʚʝʥʥʳʡ ʧʦʢʨʦʚ 

ʝʩʪʝʩʪʚʝʥʥʳʭ ʧʨʠʩʝʣʴʩʢʠʭ ʧʘʩʪʙʠʱ ʩʝʣ ʂʦʞʘʪʦʛʘʡ, ɹʘʡʪʦʛʘʡ, ʐʦʛʠʨʣʠ, ɼʘʨʙʘʟʘ, ɹʫʣʘʢ 

ʂʦʞʘʪʦʛʘʡʩʢʦʛʦ ʩʝʣʴʩʢʦʛʦ ʦʢʨʫʛʘ ʛʦʨʦʜʘ ɸʨʳʩʴ ʊʫʨʢʝʩʪʘʥʩʢʦʡ ʦʙʣʘʩʪʠ. ʄʝʪʦʜʦʤ 

ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʦʧʨʝʜʝʣʝʥ ʩʦʮʠʘʣʴʥʳʡ ʩʪʘʪʫʩ ʞʠʪʝʣʝʡ ʵʪʠʭ ʩʝʣ, ʧʦʩʨʝʜʩʪʚʦʤ 

ʚʳʝʟʜʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʧʨʦʚʝʜʝʥʦ ʦʙʩʣʝʜʦʚʘʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠ ̫ʩʪʘʮʠʦʥʘʨʥʳʭ 

ʧʘʩʪʙʠʱ. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʮʠʘʣʴʥʦʛʦ ʧʦʣʦʞʝʥʠʷ ʩʝʣʴʩʢʦʡ ʦʙʱʠʥʳ ʠʟ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ 

ʜʦʢʫʤʝʥʪʦʚ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʜʘʥʥʳʝ ʦ ʚʠʜʘʭ ʠ ʯʠʩʣʝʥʥʦʩʪʠ ʧʦʛʦʣʦʚʴʷ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ ʚ ʢʘʞʜʦʤ ʜʚʦʨʝ. 

ʇʦʣʝʚʳʝ ʛʝʦʙʦʪʘʥʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʩ ʮʝʣʴʶ ʦʧʨʝʜʝʣʝʥʠʷ 

ʩʦʩʪʦʷʥʠʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʧʘʩʪʙʠʱ, ʘ ʘʥʘʣʠʟ ʠ ʦʮʝʥʢʘ ʧʨʦʚʦʜʠʣʠʩʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠʥʜʠʢʘʪʦʨʦʚ ʩʦʛʣʘʩʥʦ ʤʝʪʦʜʠʯʝʩʢʠʤ ʫʢʘʟʘʥʠʷʤ ʠ ʥʦʨʤʘʪʠʚʥʳʤ 

ʜʦʢʫʤʝʥʪʘʤ [31, 32]. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. ʂʦʞʘʪʦʛʘʡʩʢʠʡ ʩʝʣʴʩʢʠʡ ʦʢʨʫʛ ʨʘʩʧʦʣʦʞʝʥ ʚ 150 ʢʤ ʢ 

ʟʘʧʘʜʫ ʦʪ ʛʦʨʦʜʘ ʐʳʤʢʝʥʪ ʠ ʚ 60 ʢʤ ʦʪ ʛʦʨʦʜʘ ɸʨʳʩʴ, ʟʘʥʠʤʘʷ ʧʫʩʪʳʥʥʫʶ ʜʦʣʠʥʫ, 

ʦʙʨʘʱʝʥʥʫʶ ʥʘ ʚʦʩʪʦʢ ʦʪ ʧʨʘʚʦʛʦ ʙʝʨʝʛʘ ʨʝʢʠ ʉʳʨʜʘʨʴʷ. ʎʝʥʪʨʦʤ ʨʘʡʦʥʘ ʷʚʣʷʝʪʩʷ ʩʝʣʦ 

ʂʦʞʘʪʦʛʘʡ, ʨʘʩʧʦʣʦʞʝʥʥʦʝ ʚʜʦʣʴ ʨʝʢʠ ʉʳʨʜʘʨʴʷ. ɺ ʩʦʩʪʘʚ ʨʘʡʦʥʘ ʚʭʦʜʷʪ ʩʝʣʦ ʏʦʛʠʨʣʠ, 

ʯʪʦ ʚ 15 ʢʠʣʦʤʝʪʨʘʭ ʢ ʩʝʚʝʨʫ ʦʪ ʮʝʥʪʨʘ, ʩʝʣʦ ɹʘʡʪʦʛʘʡ, ʯʪʦ ʚ 18 ʢʠʣʦʤʝʪʨʘʭ ʢ ʶʛʫ, ʩʝʣʦ 

ɼʘʨʙʘʟʘ, ʯʪʦ ʚ 45 ʢʠʣʦʤʝʪʨʘʭ ʢ ʚʦʩʪʦʢʫ, ʠ ʩʝʣʦ ɹʫʣʘʢ, ʯʪʦ ʚ 50 ʢʤ ʢ ʶʛʦ-ʚʦʩʪʦʢʫ. 

ɿʘ ʠʩʪʝʢʰʠʡ ʧʝʨʠʦʜ ʩʦʛʣʘʩʥʦ ʧʨʦʛʨʘʤʤʝ ʠ ʤʝʪʦʜʠʢʝ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʙʳʣ ʧʨʦʚʝʜʝʥ 

ʧʦʩʝʚ ʩʝʤʷʥ ʘʨʠʜʥʳʭ ʢʫʣʴʪʫʨ ʚʙʣʠʟʠ ʩʝʣʘ ʂʦʞʘʪʦʛʘʡ, ʥʘ ʦʧʳʪʥʦʤ ʫʯʘʩʪʢʝ çɹʘʢʪʳʦʣʝʥè ʠ 

ʦʧʦʨʥʦʤ ʧʫʥʢʪʝ ʊʘʩʩʘʡ ʊʆʆ çʖʛʦ-ɿʘʧʘʜʥʳʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ 

ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʠ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘè. ʇʨʠ ʟʘʢʣʘʜʢʝ ʧʦʣʝʚʳʭ ʦʧʳʪʦʚ ʩʝʤʝʥʥʦʡ ʤʘʪʝʨʠʘʣ 

ʠʟʝʥʷ, ʪʝʨʝʩʢʝʥʘ ʠ ʧʦʣʳʥʠ ʦʙʨʘʙʦʪʘʥʳ ʙʠʦʩʪʠʤʫʣʷʪʦʨʦʤ ï ʛʝʪʝʨʦʘʫʢʩʠʥʦʤ. ʂʘʢ ʧʦʢʘʟʘʣ 

ʣʘʙʦʨʘʪʦʨʥʳʡ ʘʥʘʣʠʟ, 0,03% ʨʘʩʪʚʦʨ ʛʠʙʙʝʨʝʣʣʠʥʘ ʧʦʣʦʞʠʪʝʣʴʥʦ ʧʦʚʣʠʷʣ ʥʘ ʚʩʭʦʞʝʩʪʴ 

ʩʝʤʷʥ ʘʨʠʜʥʳʭ ʢʫʣʴʪʫʨ, ʦʩʦʙʝʥʥʦ ʠʟʝʥʷ, ʫ ʢʦʪʦʨʦʛʦ ʥʘ ʚʪʦʨʦʡ ʞʝ ʜʝʥʴ ʚ ʚʘʨʠʘʥʪʝ 4-ʭ 

ʯʘʩʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʚʟʦʰʣʠ 31% ʩʝʤʷʥ. ɺ ʚʘʨʠʘʥʪʘʭ 2 ʠ 6 ʯʘʩʦʚʦʡ ʦʙʨʘʙʦʪʢʝ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 3 ʠ 5, ʚ ʢʦʥʪʨʦʣʝ 5%.  
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ɺʩʭʦʜʳ, ʦʙʨʘʙʦʪʘʥʥʳʭ ʩʝʤʷʥ ʠʟʝʥʷ, ʪʝʨʝʩʢʝʥʘ ʠ ʧʦʣʳʥʠ ʚ ʊʘʩʩʘʝ, ʧʦʷʚʠʣʠʩʴ ʚ 

ʧʝʨʚʦʡ ʜʝʢʘʜʝ ʘʧʨʝʣʷ. ɺ ʢʦʥʮʝ ʤʘʷ ʚʳʩʦʪʘ ʧʦʷʚʠʚʰʠʭʩʷ ʨʘʩʪʝʥʠʡ ʜʦʩʪʠʛʣʘ 5-8 ʩʤ.         

ʅʘʙʣʶʜʝʥʠʝ ʟʘ ʩʪʨʘʚʦʟʨʘʩʪʥʥʳʤʠ ʨʘʩʪʝʥʠʷʤʠ ʠʟʝʥʷ, ʪʝʨʝʩʢʝʥʘ, ʧʦʣʳʥʠ, ʯʦʛʦʥʘ ʠ 

ʩʘʢʩʘʫʣʘ ʯʝʨʥʦʛʦ ʚʙʣʠʟʠ ʩʝʣʘ ʂʦʞʘʪʦʛʘʡ ʚ ʩʝʨʝʜʠʥʝ ʘʧʨʝʣʷ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʫ ʚʩʝʭ ʚʠʜʦʚ 

ʥʘʯʘʣʦ ʚʝʛʝʪʘʮʠʠ ʠʜʝʪ ʥʦʨʤʘʣʴʥʦ. ɺʳʩʦʪʘ ʨʘʩʪʝʥʠʡ ʚ ʢʦʥʮʝ ʤʘʷ ʜʦʩʪʠʛʣʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

ʚʠʜʘʤ 75, 52, 67, 110 ʠ 220 ʩʤ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʮʠʘʣʴʥʦʛʦ ʧʦʣʦʞʝʥʠʷ ʩʝʣʴʩʢʦʡ ʦʙʱʠʥʳ 

ʠʟ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʦʢʫʤʝʥʪʦʚ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʜʘʥʥʳʝ ʦ ʚʠʜʘʭ ʠ ʧʦʛʦʣʦʚʴʷʭ ʩʢʦʪʘ ʚ 

ʢʘʞʜʦʤ ʜʚʦʨʝ. ʇʦʣʝʚʳʝ ʛʝʦʙʦʪʘʥʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʩ ʮʝʣʴʶ ʦʧʨʝʜʝʣʝʥʠʷ 

ʩʦʩʪʦʷʥʠʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʧʘʩʪʙʠʱ. ɸʥʘʣʠʟ ʠ ʦʮʝʥʢʘ ʧʨʦʚʦʜʠʣʠʩʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʙʠʦ-

ʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʩʦʛʣʘʩʥʦ ʤʝʪʦʜʠʯʝʩʢʠʤ ʫʢʘʟʘʥʠʷʤ ʠ ʥʦʨʤʘʪʠʚʥʳʤ ʜʦʢʫʤʝʥʪʘʤ. 

ɾʠʚʦʪʥʦʚʦʜʩʪʚʦ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʧʦʢʘʟʘʪʝʣʝʡ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʩʦʮʠʘʣʴʥʦʝ 

ʧʦʣʦʞʝʥʠʝ ʞʠʪʝʣʝʡ ʩʝʣʘ. ʂʘʢ ʚʠʜʥʦ ʠʟ ʊʘʙʣʠʮʳ 1, ʚ ʩʝʣʝ ɹʘʡʪʦʛʘʡ ʥʘʩʯʠʪʳʚʘʶʪ 126 

ʜʚʦʨʦʚ, 50 ʠʟ ʢʦʪʦʨʳʭ ʟʘʥʠʤʘʶʪʩʷ ʨʘʟʚʝʜʝʥʠʝʤ ʩʢʦʪʘ ʠ ʧʪʠʮʳ. ɺ ʩʝʣʝ ɹʫʣʘʢ ʩʦʦʪʚʝʪʩʪ-

ʚʝʥʥʦ 14 ʠ 7 ʚ ɼʘʨʙʘʟʝ 11 ʠ 7, ʚ ʂʦʞʘʪʦʛʘʝ 318 ʠ 182, ʚ ʐʦʛʠʨʣʠ 124 ʠ 58. ʇʦ ʦʢʨʫʛʫ ʠʟ 

593 ʜʦʤʦʭʦʟʷʡʩʪʚ 304, ʪ.ʝ. 56,3 ʧʨʦʮʝʥʪʘ, ʜʝʨʞʘʪ ʜʦʤʘʰʥʠʡ ʩʢʦʪ. ʇʦ ʜʘʥʥʳʤ ʦʪʯʝʪʘ ʟʘ 

ʷʥʚʘʨʴ 2024 ʛʦʜʘ, ʧʦʛʦʣʦʚʴʝ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʚ ʩʝʣʝ ɹʘʡʪʦʛʘʡ ʩʦʩʪʘʚʣʷʝʪ 200 ʠʭ 

ʦʚʝʮ 3388, ʣʦʰʘʜʝʡ 157, ʚ ʩʝʣʝ ɹʫʣʘʢ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚʠʜʘʤ ʩʢʦʪʘ 101, 2878, ʣʦʰʘʜʝʡ 830, 

ʚ ɼʘʨʙʘʟʝ 167 1367, 101, ʚ ʂʦʞʘʪʦʛʘʝ 852, 520, 564 ʢʨʦʤʝ ʪʦʛʦ ʚ ʐʦʛʠʨʣʠ 12 ʛʦʣʦʚ, ʚ 

ʂʦʞʘʪʦʛʘʝ 126, ʚ ɹʘʡʪʦʛʘʝ 7 ʢʦʟ. ʇʦʛʦʣʦʚʴʝ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʧʦ ʦʢʨʫʛʫ ʩʦʩʪʘʚʣʷʝʪ 

1600 ʛʦʣʦʚ, ʦʚʝʮ 13509, ʢʦʟ 145 ʠ ʣʦʰʘʜʝʡ 1900. 

 
ʊʘʙʣʠʮʘ 1 ï ʇʦʛʦʣʦʚʴʝ ʩʢʦʪʘ ʚ ʩʝʣʘʭ ʂʦʞʘʪʦʛʘʡʩʢʦʛʦ ʩʝʣʴʩʢʦʛʦ ʦʢʨʫʛʘ, ʛʦʣʦʚ (ʷʥʚʘʨʴ 2024 ʛ.) 

 

ʅʘʩʝʣʝʥʥʳʡ 

ʧʫʥʢʪ 

ɺʠʜ ʞʠʚʦʪʥʳʭ 

ʢʨʫʧʥʳʡ ʨʦʛʘʪʳʡ 

ʩʢʦʪ 

ʚ ʪʦʤ ʯʠʩʣʝ 

ʤʦʣʦʯʥʳʡ ʩʢʦʪ 

ʦʚʮʳ ʢʦʟʳ ʣʦʰʘʜʠ 

ɹʘʡʪʦסʘʡ 200  287 3388 7 157 

ɹʫʣʘʢ 101 296 2878 - 850 

ɼʦʨʙʘʟʘ 107 307 1367 - 101 

ʂʦʞʘʪʦʛʘʡ 852 289 5201 126 564 

ʐʦʛʠʨʣʠ 280 294 675 12 248 

ɺʩʝʛʦ: 1600 1473 13509 145 1900 

 

ʇʦ ʜʘʥʥʳʤ ʥʘ 2023 ʛʦʜ ʧʣʦʱʘʜʴ ʝʩʪʝʩʪʚʝʥʥʳʭ ʧʘʩʪʙʠʱ ʂʦʞʘʪʦʛʘʡʩʢʦʛʦ ʩʝʣʴʩʢʦʛʦ 

ʦʢʨʫʛʘ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 239 ʪʳʩ. ʛʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʫʪʚʝʨʞʜʝʥʥʳʭ ʚʙʣʠʟʠ ʩʝʣʘ ʧʘʩʪʙʠʱ 

ʚʩʝʛʦ 5745 ʛʘ, ʠʟ ʥʠʭ ʚ ʩʝʣʝ ʂʦʞʘʪʦʛʘʡ ï 2598 ʛʘ, ɹʘʡʪʦʛʘʡ ï 1487 ʛʘ, 199 ʛʘ ʐʦʛʠʨʣʠ, 811 

ʛʘ ɼʘʨʙʘʟʝ, 650 ʛʘ ʚ ʩʝʣʝ ɹʫʣʘʢ. 

ʉʦʛʣʘʩʥʦ ʧʨʠʢʘʟʫ ʄʠʥʩʝʣʴʭʦʟʘ ʦʪ 28 ʘʧʨʝʣʷ 2017 ʛ. ˉ 172, ʚ ʂʦʞʘʪʦʛʘʡʩʢʦʤ 

ʩʝʣʴʩʢʦʤ ʦʢʨʫʛʝ ʜʣʷ ʩʦʜʝʨʞʘʥʠʷ 13 505 ʦʚʝʮ ʧʦʪʨʝʙʫʝʪʩʷ 27 ʪʳʩʷʯ ʛʘ ʧʘʩʪʙʠʱʥʳʭ ʫʛʦʜʠʡ, 

ʚ ʩʨʝʜʥʝʤ ʧʦ 2 ʛʘ ʥʘ ʦʜʥʫ ʦʚʮʫ [33]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʝʟ ʫʯʝʪʘ ʜʨʫʛʠʭ ʚʠʜʦʚ ʩʢʦʪʘ ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʝʣʠʯʠʥʘ ʥʘʛʨʫʟʢʠ ʥʘ ʦʙʱʫʶ ʧʣʦʱʘʜʴ ʧʘʩʪʙʠʱ ʚ ʩʝʣʝ ʚ 4 ʨʘʟʘ 

ʧʨʝʚʳʰʘʝʪ ʧʨʝʜʝʣʴʥʦ ʨʘʟʨʝʰʝʥʥʫʶ ʥʦʨʤʫ, ʪʦ ʝʩʪʴ ʥʝʣʴʟʷ ʦʪʨʠʮʘʪʴ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʧʦʣʷ ʩʚʝʨʭ ʣʠʤʠʪʘ ʩʯʠʪʘʝʪʩʷ ʵʢʦʣʦʛʠʯʝʩʢʠ ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʳʤ. ɹʝʟʦʧʘʩʥʦʩʪʴ ʠʛʨʘʝʪ 

ʢʣʁʯʝʚʫʶ ʨʦʣʴ ʚ ʧʨʦʮʝʩʩʝ ʫʭʫʜʰʝʥʠʷ ʩʦʩʪʦʷʥʠʷ ʧʘʩʪʙʠʱ. 

ɺ ʩʚʦʝʤ ʦʙʨʘʱʝʥʠʠ ʢ ʥʘʨʦʜʫ ʂʘʟʘʭʩʪʘʥʘ 3 ʩʝʥʪʷʙʨʷ 2021 ʛʦʜʘ ʂ. ʊʦʢʘʝʚ, ʦʙʨʘʱʘʷ 

ʧʨʷʤʦʝ ʚʥʠʤʘʥʠʝ ʥʘ ʚʘʞʥʦʩʪʴ ʦʙʝʩʧʝʯʝʥʠʷ ʩʝʣ ʦʙʱʠʤʠ ʧʘʩʪʙʠʱʘʤʠ, ʧʦʜʯʝʨʢʠʚʘʣ, ʯʪʦ 

ʦʥʠ ʜʦʣʞʥʳ ʙʳʪʴ ʜʦʩʪʫʧʥʳ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʩʝʣʴʯʘʥʘʤ [34].   

ɺʳʚʦʜ ʧʦ ʵʪʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʧʘʩʪʙʠʱʝ ʚʦʟʣʝ ʩʝʣʘ ʥʝʜʦʩʪʫʧʥʦ ʜʣʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʫʱʝʩʪʚʫʶʱʠʤʠ ʞʠʪʝʣʷʤʠ. ɺ ʧʨʠʥʮʠʧʝ, ʵʪʦ ʧʘʩʪʙʠʱʝ ʩʯʠʪʘʝʪʩʷ ʦʙʱʠʤ 

ʜʣʷ ʞʠʪʝʣʝʡ ʩʝʣʘ. S. Danfeng ʠ ʝʛʦ ʢʦʣʣʝʛʠ [35] ʠʟʫʯʠʣʠ 20 ʩʦʮʠʘʣʴʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʠʭ 

ʬʘʢʪʦʨʦʚ, ʯʪʦʙʳ ʦʧʨʝʜʝʣʠʪʴ ʧʨʠʯʠʥʫ ʜʝʛʨʘʜʘʮʠʠ ʧʘʩʪʙʠʱ ʚ ʦʢʨʫʛʝ ʄʠʥʮʠʥʴ, ʂʠʪʘʡ, ʠ 
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ʦʙʥʘʨʫʞʠʣʠ, ʯʪʦ ʦʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ ʦʧʫʩʪʳʥʠʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʚʝʮ 

ʥʘ ʩʝʤʴʶ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʙʳʣʦ ʧʨʝʜʣʦʞʝʥʦ ʩʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʧʦʛʦʣʦʚʴʝ ʩʢʦʪʘ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʧʘʩʪʙʠʱʘ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʦʥ ʧʦʜʯʝʨʢʥʫʣ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʚʳʚʝʩʪʠ ʠʟ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʮʠʢʣʘ ʠ ʜʘʪʴ ʦʪʜʳʭ ʠʩʪʦʱʝʥʥʳʤ ʧʘʩʪʙʠʱʘʤ. 

Chu L. ʠ ʝʛʦ ʢʦʣʣʝʛʘ [36] ʛʦʚʦʨʷʪ, ʯʪʦ ʜʣʷ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ʦʩʪʘʥʦʚʢʠ ʵʨʦʟʠʠ 

ʧʘʩʪʙʠʱ ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʘʩʘʪʴ ʩʢʦʪ ʥʘ ʨʘʟʥʳʭ ʧʦʣʷʭ ʚʘʭʪʦʚʦʡ ʩʠʩʪʝʤʦʡ ʚʳʧʘʩʘ, 

ʧʦʩʪʨʦʠʪʴ ʩʪʨʫʢʪʫʨʳ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʩ ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʦʣʝʡ ʥʘ ʧʘʩʪʙʠʱʘʭ. ʨʘʡʦʥʘʭ ʠ ʫʚʝʣʠʯʠʪʴ ʜʦʭʦʜʳ ʞʠʪʝʣʝʡ, ʘ 

ʧʨʘʚʠʪʝʣʴʩʪʚʦ ʜʦʣʞʥʦ ʫʩʠʣʠʪʴ ʠʭ ʢʦʥʪʨʦʣʴ. ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʧʦʛʦʣʦʚʴʷ ʩʢʦʪʘ ʚ ʢʘʞʜʦʤ 

ʜʚʦʨʝ ʩʝʣʴʩʢʦʡ ʦʙʱʠʥʳ ʚʳʷʩʥʠʣʦʩʴ, ʯʪʦ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʥʝʦʜʥʦʨʦʜʝʥ. 

ʇʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠʤ ʜʘʥʥʳʤ, ʧʦʛʦʣʦʚʴʝ ʩʢʦʪʘ, ʩʦʜʝʨʞʘʱʝʝʩʷ ʫ ʞʠʪʝʣʝʡ ʩʝʣʘ, 

ʥʝʦʜʠʥʘʢʦʚʦʝ. ʅʘʧʨʠʤʝʨ, ʚ ʧʦʩʝʣʢʝ ʂʦʞʘʪʦʛʘʡ ʙʦʣʴʰʠʥʩʪʚʦ ʩʝʤʝʡ ʠʤʝʶʪ 1-2 ʢʦʨʦʚʳ, 

ʦʢʦʣʦ 10 ʩʝʤʝʡ ʠʤʝʶʪ ʦʪ 45 ʜʦ 58 ʢʦʨʦʚ, ʘ ʦʜʥʘ ʩʝʤʴʷ ʠʤʝʝʪ 133 ʢʦʨʦʚʳ. ʂʦʣʠʯʝʩʪʚʦ 

ʣʦʰʘʜʝʡ ʚ ʥʝʢʦʪʦʨʳʭ ʜʚʦʨʘʭ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 30 ʜʦ 85, ʦʚʝʮ ï ʦʪ 64 ʜʦ 272. ɺ ɹʘʡʪʦʛʘʝ 20-30 

ʢʦʨʦʚ, ʚ ʩʝʣʝ ɹʫʣʘʢ 20-70 ʠ ʚ ʩʝʣʝ ɼʘʨʙʘʟʘ 91 ʢʦʨʦʚʘ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʙʩʣʝʜʦʚʘʥʠʡ ʧʨʠʩʝʣʴʩʢʠʭ ʧʘʩʪʙʠʱ, ʩʝʣʘ ʂʦʞʘʪʦʛʘʡ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʯʠʩʣʝʥʥʦʩʪʴ ʧʦʣʳʥʠ ʨʘʟʚʝʩʠʩʪʦʡ ʥʘ 1 ʛʘ ʩʦʩʪʘʚʣʷʝʪ 6500-7700 ʰʪ., ʚʳʩʦʪʘ ʨʘʩʪʝʥʠʡ 

35,2Ñ1,9 ʩʤ. ɻʫʩʪʦʪʘ ʤʷʪʣʠʢʘ ʣʫʢʦʚʠʯʥʦʛʦ ʩʠʣʴʥʦ ʠʟʨʝʞʝʥʥʘʷ ʚʳʩʦʪʘ ʨʘʩʪʝʥʠʡ, 

ʩʦʭʨʘʥʠʚʰʝʡʩʷ ʥʘ ʦʙʦʯʠʥʘʭ ʜʦʨʦʛ, 21,0Ñ1,3 ʩʤ. ʂʦʩʪʝʨ ʙʝʟʦʩʪʳʡ ʚʩʪʨʝʯʘʝʪʩʷ, ʨʝʜʢʦ. 

ɺʳʩʦʪʘ ʩʦʭʨʘʥʠʚʰʠʭʩʷ ʚʝʨʙʣʶʞʴʝʡ ʢʦʣʶʯʢʠ, ʙʨʫʥʝʮ ʨʘʩʪʝʥʠʡ 27,1Ñ1,1 ʩʤ. ʚʩʪʨʝʯʘʶʪʩʷ 

ʦʯʝʥʴ ʨʝʜʢʦ, 2-4 ʰʪʫʢʠ ʥʘ 100 ʢʚ/ʤ2. 

ʇʨʦʰʣʦʛʦʜʥʠʝ ʚʠʜʳ ʨʘʩʪʫʪ ʥʘ ʩʫʧʝʩʯʘʥʦʤ ʩʝʨʦʟʝʤʝ ʥʘ ʩʝʚʝʨʥʦʡ ʩʪʦʨʦʥʝ ʩʝʣʘ. 

ɻʫʩʪʦʪʘ  ʦʩʥʦʚʥʦʛʦ ʨʘʩʪʝʥʠʷ ʧʦʣʳʥʠ ʨʘʟʚʝʩʠʩʪʦʡ 700-1300 ʰʪ./ʛʘ, ʚʝʨʙʣʶʞʴʝʡ ʢʦʣʶʯʢʠ, 

ʙʨʫʥʝʮ 200-700, ʘʩʪʨʘʛʘʣʘ ʦʜʥʦʣʠʩʪʥʦʛʦ 1100-2000, ʙʨʫʥʝʮ 680-1100. ʇʦʣʳʥʴ ʚʝʥʝʯʥʘʷ 

ʨʝʜʢʦ, ʚʝʨʭʥʷʷ ʯʘʩʪʴ ʩʪʝʙʣʷ ʩʪʨʘʚʣʝʥʦ. ʄʷʪʣʠʢ ʠ ʢʦʩʪʝʨ ʙʝʟʦʩʪʦʡ ʚʩʪʨʝʯʘʝʪʩʷ ʨʝʜʢʦ ʠ 

ʩʪʨʘʚʣʝʥʦ. 

ɻʫʩʪʦʪʘ ʧʦʣʳʥʠ ʨʘʟʚʝʩʠʩʪʦʡ ʚ ʶʞʥʦʡ ʯʘʩʪʠ ʧʦʣʳʥʥʦ ï ʵʬʝʤʝʨʦʚʦʛʦ ʧʘʩʪʙʠʱʘ 

ʩʦʩʪʘʚʣʷʣʘ 4300-5600 ʰʪ./ʛʘ. ʠʨʠʩ, (Iris longiscapa), (Eremurus anisopterus), ʤʷʪʣʠʢ ʨʝʜʢʦ. 

ʂʨʦʤʝ ʧʨʦʰʣʦʛʦʜʥʠʭ ʚʠʜʦʚ, ʦʙʥʘʨʫʞʝʥʳ ʵʨʝʤʫʨʫʩ (Eremurus anisopterus), ʛʫʩʝʥʠʮʘ 

ʠʨʠʩ (Iris longiscapa), ʜʝʩʢʫʨʘʡʥʷʷ ʉʦʬʠʷ ʛʝʣʠʦʪʨʦʧ (Descuraina Sophia), ʛʝʣʠʦʪʨʦʧ 

ʘʨʛʫʟʠʝʚʳʡ. ʆʜʥʘʢʦ ʧʝʨʚʳʝ ʜʚʘ ʪʠʧʘ ʚʩʪʨʝʯʘʶʪʩʷ ʨʝʜʢʦ. ɻʫʩʪʦʪʘ ʚʝʨʙʣʶʞʴʝʡ ʢʦʣʶʯʢʠ 

700-800, ʙʨʫʥʝʮ 300-1100, ʘʩʪʨʘʛʘʣ ʦʜʥʦʣʠʩʪʥʦʛʦ 1100-1300 ʰʪ/ʛʘ. ʉʝʤʝʥʘ ʪʨʘʚʳ 

ʜʝʩʢʫʨʘʡʥʳ ʉʦʬʠʠ ʷʜʦʚʠʪʳ. ʇʦʵʪʦʤʫ ʝʛʦ ʥʝʣʴʟʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʩʝʥʘ. ʆʙʱʠʡ 

ʩʫʭʦʡ ʫʨʦʞʘʡ ʧʦʣʳʥʥʦʛʦ ʧʘʩʪʙʠʱʘ ʩʦʩʪʘʚʠʣ 2,5 ʮ/ʛʘ. 

ʀʟ-ʟʘ ʯʨʝʟʤʝʨʥʦʛʦ ʠ ʧʦʩʪʦʷʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʣʳʥʥʦ - ʵʬʝʤʝʨʥʳʭ ʧʘʩʪʙʠʱ ʩʝʣʘ 

ʐʦʛʠʨʣʠ 40 ʛʝʢʪʘʨʦʚ ʟʝʤʣʠ ʥʘ 80-90% ʟʘʛʦʨʝʣʠ ʚʠʜʳ ʛʘʨʤʘʣʘ ʠ ʝʙʝʣʝʢ. ʂʨʦʤʝ ʪʦʛʦ, 

ʧʦʚʝʨʭʥʦʩʪʴ ʧʦʯʚʳ ʟʘʱʠʱʝʥʘ. ʊʘʢʦʝ ʧʘʩʪʙʠʱʝ ʦʪʥʦʩʠʪʩʷ ʢ III ʩʪʘʜʠʠ ʧʨʦʮʝʩʩʘ 

ʜʝʛʨʘʜʘʮʠʠ. ɸʥʘʣʦʛʠʯʥʘʷ ʩʠʪʫʘʮʠʷ ʥʘʙʣʶʜʘʝʪʩʷ ʥʘ ʨʘʚʥʠʥʝ ʫ ʩʝʣʘ ʂʦʞʘʪʦʛʘʡ ʚ ʩʪʦʨʦʥʫ 

ɹʘʡʪʦʛʘʷ. ɿʜʝʩʴ ʨʘʩʪʫʪ ʛʘʨʤʘʣʘ ʩ ʚʝʨʙʣʶʞʴʝʡ ʢʦʣʶʯʢʦʡ. 

ɻʝʦʙʦʪʘʥʠʯʝʩʢʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ ʧʘʩʪʙʠʱ ʚʙʣʠʟʠ ʩʝʣ ʂʦʞʘʪʦʛʘʡʩʢʦʛʦ ʩʝʣʴʩʢʦʛʦ 

ʦʢʨʫʛʘ ʥʘʯʘʣʦʩʴ ʚ ʘʚʛʫʩʪʝ-ʩʝʥʪʷʙʨʝ 2022 ʛʦʜʘ. ʇʦ ʜʘʥʥʳʤ ʠʩʧʳʪʘʥʠʡ, ʦʚʮʳ ʠ ʢʦʟʳ ʚ 

ʦʩʥʦʚʥʦʤ ʚʳʧʘʩʘʶʪʩʷ ʥʘ ʧʘʩʪʙʠʱʘʭ ʚ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ ʧʦʜ ʧʨʠʩʤʦʪʨʦʤ ʯʘʙʘʥʦʚ. 

ɿʘʧʘʜʥʘʷ ʯʘʩʪʴ ʩʝʣ ʂʦʞʘʪʦʛʘʡ, ɹʘʡʪʦʛʘʡ ʠ ʏʦʛʠʨʣʠ ʨʘʩʧʦʣʦʞʠʣʘʩʴ ʥʘ ʨʦʱʝ ʚʜʦʣʴ 

ʨʝʢʠ ʉʳʨʜʘʨʴʷ. ʇʘʩʪʙʠʱʥʳʝ ʫʛʦʜʴʷ ʨʘʩʧʦʣʦʞʝʥʳ ʥʘ ʩʝʚʝʨʥʦʡ, ʚʦʩʪʦʯʥʦʡ ʠ ʶʞʥʦʡ 

ʩʪʦʨʦʥʘʭ. ɺ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʩʝʣʘ ʂʦʞʘʪʦʛʘʡ ʐʦʛʠʨʣʠ - ʵʬʝʤʝʨʦʚʘʷ ʧʦʣʳʥʴ, ʚ ʩʝʚʝʨʥʦʡ ʠ 

ʶʞʥʦʡ ʯʘʩʪʷʭ ɸʣʢʘʢʦʣʴʩʢʦʛʦ ʧʝʩʯʘʥʦʛʦ ʨʘʡʦʥʘ ʪʨʘʚʷʥʠʩʪʦ-ʢʫʩʪʘʨʥʠʢʦʚʦʝ ʧʘʩʪʙʠʱʝ, ʩ 

ʪʨʝʭ ʩʪʦʨʦʥ ʩʝʣʘ ɹʘʡʪʦʛʘʡ ʪʨʘʚʷʥʦ-ʢʫʩʪʘʨʥʠʢʦʚʦʝ ʧʘʩʪʙʠʱʝ ʠ ʚʦʢʨʫʛ ʩʝʣ ɼʘʨʙʘʟʘ, ɹʫʣʘʢ, 

ʝʩʪʴ ʟʝʣʝʥʦʝ, ʟʝʣʝʥʦ-ʧʦʣʳʥʥʦʝ ʧʘʩʪʙʠʱʝ. ʇʦʣʳʥʴ (Artemisia diffusa) ï ʰʠʨʦʢʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʝ ʨʘʩʪʝʥʠʝ ʥʘ ʧʦʣʳʥʥʦ-ʵʬʝʤʝʨʦʚʳʭ ʧʘʩʪʙʠʱʘʭ ʥʘ ʣʝʛʢʦʡ ʛʣʠʥʠʩʪʦʡ 

ʩʝʨʦʡ ʧʦʯʚʝ ʥʘ ʚʦʩʪʦʯʥʦʡ ʦʢʨʘʠʥʝ ʩʝʣʘ ʂʦʞʘʪʦʛʘʡ (ʪʘʙʣ. 2).  
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ʇʦ ʥʘʙʣʶʜʝʥʠʷʤ, ʚ ʥʘʯʘʣʝ ʣʝʪʘ, ʚʳʩʦʪʘ ʧʦʣʳʥʠ ʥʘ ʧʦʣʳʥʥʳʭ ʧʘʩʪʙʠʱʘʭ ʙʝʟ 

ʚʳʧʘʩʘ ʩʢʦʪʘ, ʩʦʩʪʘʚʣʷʝʪ 46,0Ñ0,6 ʩʤ. ʋʨʦʞʘʡʥʦʩʪʴ ʚ ʩʫʭʦʤ ʚʠʜʝ ʩʦʩʪʘʚʠʣʘ 4 ʮ/ʛʘ. 0,2 ʮ/ʛʘ 

ʠʟ ʥʠʭ ð ʵʬʝʤʝʨʦʚʦʝ ʪʨʘʚʷʥʠʩʪʦʝ ʨʘʩʪʝʥʠʝ. ʇʨʠʯʠʥʘ ʚ ʪʦʤ, ʯʪʦ ʚʝʩʥʦʡ ʚʦʟʣʝ ʩʝʣʘ ʙʳʣʦ 

ʤʥʦʛʦ ʢʦʤʘʨʦʚ, ʯʪʦ ʩʦʟʜʘʚʘʣʠ ʧʨʦʙʣʝʤʫ ʜʣʷ ʩʢʦʪʘ. ʉʢʦʪ ʧʨʠʰʣʦʩʴ ʦʪʚʝʩʪʠ ʥʘ ʦʪʜʘʣʝʥʥʦʝ 

ʧʘʩʪʙʠʱʝ. ʊʘʢ ʧʦʣʳʥʥʦʝ ʧʘʩʪʙʠʱʝ ʚʦʟʣʝ ʩʝʣʘ ʩʦʭʨʘʥʠʣʦʩʴ. ʅʘ ʩʫʧʝʩʯʘʥʳʭ ʧʘʩʪʙʠʱʘʭ 

ʘʩʪʨʘʛʘʣ ʦʜʥʦʣʠʩʪʥʳʡ ʙʳʣ ʩʠʣʴʥʦ ʩʪʨʘʚʣʝʥ. ʅʝ ʩʪʨʘʚʣʝʥʳ ʢʫʩʪʳ ʚʝʨʙʣʶʞʴʝʡ ʢʦʣʶʯʢʠ 

ʜʦʩʪʠʛʣʠ ʚʳʩʦʪʫ 42,2Ñ1,97 ʩʤ. 

 
ʊʘʙʣʠʮʘ 2 ï ʊʠʧʳ ʠ ʩʦʩʪʘʚ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʥʘ ʧʘʩʪʙʠʱʘʭ ʚʙʣʠʟʠ ʩʝʣʘ 
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ʩʫʧʝʩʯʘʥʳʡ. 

ɺʝʨʙʣʶʞʴʷ ʢʦʣʶʯʢʘ  

ʉʦʬʦʨʘ 

ɸʩʪʨʘʛʘʣ ʦʜʥʦʣʠʩʪʦʯʢʦʚʳʡ  

ɻʘʨʤʘʣʘ ʦʙʳʢʥʦʚʝʥʥʘʷ  

ʐʝʥʛʝʣ ʩʝʨʝʙʨʠʩʪʘʷ  

ʇʦʣʳʥʴ ʨʘʟʚʝʩʠʪʘʷ 

ʄʷʪʣʠʢ ʣʫʢʦʚ. 

ʤʥʣ. 

ʤʥʣ. 

ʤʥʣ. 

ʤʥʣ. 

ʤʥʣ. 

ʤʥʣ. 

ʤʥʣ. 

sp 

sp
3 

sp 

sp
3 

sp
3 

sp
3 

sp
3
 

ʥ.ʨ.ʥ 

ʥ.ʨ.ʥ 

ʥ.ʨ.ʥ 

ʥ.ʨ.ʥ 

ʥ.ʨ.ʥ 

ʥ.ʨ.ʥ. 

ʥ.ʨ.ʥ 

 ʐʦʛʠʨʣʠ ʇʦʣʳʥʥʦ- ʵʬʝʤʝ-

ʨʦʚʠʡ, ʩʝʨʦʟʝʤ 

ʩʚʝʪʣʳʡ 

ʩʫʛʣʥʠʩʪʳʡ 

ɽʙʝʣʝʢ (ʨʦʛʘʯ)  

ɻʘʨʤʘʣʘ ʦʙʳʢʥʦʚʝʥʥʘʷ   

ʤʥʣ. 

ʵʬʤ. 

sp
3 

sʦp
3
 

 ʥ.ʨ.ʥ 

ʥ.ʨ.ʥ 

 ɹʘʡʪʦʛʘʡ  ʇʦʣʳʥʥʦ- 

ʵʬʝʤʝʨʦʚʠʡ, 

ʩʝʨʦʟʝʤ ʩʚʝʪʣʳʡ 

ʩʫʧʝʩʯʘʥʳʡ 

 ɺʝʨʙʣʶʞʴʷ ʢʦʣʶʯʢʘ  

ʇʦʣʳʥʴ ʚʝʥʠʯʥʘʷ  

ʇʦʣʳʥʴ ʙʝʣʘʷ  

 

ʤʥʣ. 

ʤʥʣ. 

ʤʥʣ. 

 

sp
2 

sʦp
3 

sʦp
3
 

 

ʥ.ʨ.ʥ 

ʨ.ʥ. 

ʥ.ʨ.ʥ 

 ɼʦʨʙʘʟʘ  ʇʦʣʳʥʥʦ- 

ʵʬʝʤʝʨʦʚʠʡ, 

ʩʝʨʦʟʝʤ ʩʚʝʪʣʳʡ 

ʩʫʧʝʩʯʘʥʳʡ 

ʇʦʣʳʥʴ ʮʠʪʚʘʨʥʘʷ  

ʂʫʟʠʥʠʷ  

ʄʷʪʣʠʢ ʣʫʢʦʚʠʯ 

ɺʝʨʙʣʶʞʴʷ ʢʦʣʶʯʢʘ  

ɻʘʨʤʘʣʘ ʦʙʳʢʥʦʚʝʥʥʘʷ  

ʤʥʣ. 

ʤʥʣ. 

ʵʬʤʜ. 

ʤʥʣ. 

ʤʥʣ. 

sp
2 

sp
2 

sp
2 

sp
2 

sp
2
 

ʨ.ʥ. 

ʥ.ʨ.ʥ 

ʥ.ʨ.ʥ 

ʥ.ʨ.ʥ 

ʥ.ʨ.ʥ 

 ɹʫʣʘʢ ʇʦʣʳʥʥʦ- 

ʵʬʝʤʝʨʦʚʘʷ, 

ʩʝʨʝʟʝʤ ʩʚʝʪʣʳʡ 

ʩʫʧʝʩʯʘʥʳʡ 

ʇʦʣʳʥʴ ʮʠʪʚʘʨʥʘʷ   

ʄʷʪʣʠʢ ʣʫʢʦʚʠʯ   

ʤʥʣ. 

ʵʬʤʜ. 

sp
2 

sp
2
 

ʥ.ʨ.ʥ  

ʥ.ʨ.ʥ 
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ʇʨʠʤʝʯʘʥʠʝ: ʵʬʤ.-ʵʬʝʤʝʨ, ʵʬʤʜ.-ʵʬʝʤʝʨʦʠʜ, ʦʜʣ.-ʦʜʥʦʣʝʪʥʠʢ ʜʚʣ.-ʜʚʫʭʣʝʪʥʠʢ ʤʥʣ.-ʤʥʦʛʦʣʝʪʥʠʢ ʧ-ʯʝʢ. 

ʧʦʣʫʢʫʩʪʘʨʥʠʯʝʢ.-ʧ-ʢ,-ʧʦʣʫʢʫʩʪʘʨʥʠʢ ʢ-ʢʫʩʪʘʨʥʠʢ, sol -ʦʜʠʥʦʯʥʳʡ, sp-ʨʝʜʢʦ, sp2-ʦʯʝʥʴ ʨʝʜʢʦ, sp3-ʧʨʦʤʝʞʫʪʝʯʥʳʡ, sop-

ʦʙʠʣʴʥʘ, sop2-ʦʯʝʥʴ ʦʙʠʣʴʥʦ, sop3-ʤʥʦʛʦ, ʨ.ʥ.-ʨʘʚʥʦʤʝʨʥʦ, ʥ.ʦ.ʥ.-ʥʝʨʘʚʥʦʤʝʨʥʦ. 

 

ʆʩʝʥʴʶ ʙʳʣʠ ʠʩʩʣʝʜʦʚʘʥʳ ʩʝʣʘ: ɼʘʨʙʘʟʘ, ɹʫʣʘʢ, ɹʘʡʪʦʛʘʡ. ʉʝʣʦ ɼʘʨʙʘʟʘ ʨʘʩʧʦʣʦʞʝ-

ʥʦ ʚʦ ʚʧʘʜʠʥʝ ʰʠʨʠʥʦʡ 600-1000 ʤʝʪʨʦʚ. ʉʢʣʦʥ ʥʘ ʟʘʧʘʜʥʦʡ ʩʪʦʨʦʥʝ ʢʨʫʪʦʡ, ʘ ʥʘ 

ʚʦʩʪʦʯʥʦʡ ʩʪʦʨʦʥʝ ʩʛʣʘʞʝʥ.ʇʘʩʪʙʠʱʘ ʟʜʝʩʴ ʧʦʢʨʳʪʳ ʧʦʣʳʥʴʶ ʮʠʪʚʘʨʥʦʡ (Artemisia cina), 

ʚʝʨʙʣʶʞʴʝʡ ʢʦʣʶʯʢʦʡ ʠ ʢʫʟʠʥʠʝʡ (Cousinia epectispina). ʇʨʠʤʝʨʥʦ ʟʘ 3-4 ʢʠʣʦʤʝʪʨʘ ʜʦ 

ʩʝʣʘ ʙʳʣʠ ʟʘʤʝʯʝʥʳ ʨʘʩʪʝʥʠʷ ʢʘʧʝʨʩʦʚ ʢʦʣʶʯʠʭ (Capparis spinosa), ʧʩʦʨʘʣʝʠ ʢʦʩʪʷʥʢʦʚʦʡ 

(Psoralef drupacea), ʨʘʩʪʫʱʠʭ ʚʧʝʨʝʤʝʞʢʫ ʩ ʧʦʣʳʥʴʶ. ɻʫʩʪʦʪʘ ʧʦʣʳʥʠ ʮʠʪʚʘʨʥʦʡ 6000-

7000 ʰʪ/ʛʘ, ʚʳʩʦʪʘ 43,0Ñ1,57 ʩʤ, ʢʦʪʦʨʘʷ ʦʪʥʦʩʠʪʩʷ ʢ ʣʝʢʘʨʩʪʚʝʥʥʳʤ ʨʘʩʪʝʥʠʷʤ. ʉʢʦʪ 

ʧʦʝʜʘʝʪ ʵʪʦ ʚʠʜ ʚ ʩʝʥʪʷʙʨʝ, ʪ. ʝ. ʧʦʩʣʝ ʬʘʟʳ ʮʚʝʪʝʥʠʷ, ʦʩʝʥʴʶ ʠ ʟʠʤʦʡ. ʂʫʟʠʥʠʷ ï 

ʜʚʫʣʝʪʥʝʝ ʨʘʩʪʝʥʠʝ, ʧʨʠ ʦʮʝʥʢʝ ʚʳʷʩʥʠʣʦʩʴ, ʯʪʦ ʵʪʦ ʙʳʣ ʧʝʨʚʳʡ ʛʦʜ ʝʝ ʞʠʟʥʠ, ʪʘʢ ʯʪʦ, 

ʚʦʟʤʦʞʥʦ, ʫʜʘʣʦʩʴ ʩʦʭʨʘʥʠʪʴ 250-300 ʰʪʫʢ ʥʘ ʛʝʢʪʘʨ. ʈʷʜʦʤ ʩ ʩʝʣʦʤ ʨʘʩʪʫʪ ʛʘʨʤʘʣʘ ʠ 

ʚʝʨʙʣʶʞʴʷ ʢʦʣʶʯʢʘ, ʥʘ ʚʦʩʪʦʯʥʦʡ ʩʪʦʨʦʥʝ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥr  ʩʫʭʠʝ ʦʩʪʘʪʢʠ ʟʣʘʢʦʚ. 

ʉʝʣʦ ɹʫʣʘʢ ʨʘʩʧʦʣʦʞʝʥʦ ʚ ʭʦʣʤʠʩʪʦʡ ʤʝʩʪʥʦʩʪʠ. ɺ ʩʦʩʪʘʚ ʪʨʘʚʦʩʪʦʷ ʚʭʦʜʷʪ ʤʷʪʣʠʢ 

ʠ ʧʦʣʳʥʴ ʮʠʪʚʘʨʥʘʷ. ɺʩʪʨʝʯʘʝʤʦʩʪʴ ʧʦʣʳʥʠ 2500-3000 ʰʪ/ʛʘ, ʚʳʩʦʪʘ 32,6Ñ3,02 ʩʤ. ʀʟ 

ʦʩʪʘʣʴʥʳʭ ʚʠʜʦʚ ʚʩʪʨʝʯʘʝʪʩʷ ʩʫʭʠʝ ʩʪʝʙʣʝʡ ʬʝʨʫʣʳ ʚʦʥʶʯʝʡ (Ferula foetida). ɺʦʟʜʫʰʥʦ ï 

ʩʫʭʦʡ ʫʨʦʞʘʡ ʧʦʣʳʥʠ ʮʠʪʚʘʨʥʦʡ ʩʦʩʪʘʚʣʷʝʪ 7,2-9,1 ʮ/ʛʘ. 

ʇʘʩʪʙʠʱʘ ʩʝʣʘ ɹʘʡʪʦʛʘʡ ʪʨʘʚʷʥʠʩʪʦ-ʢʫʩʪʘʨʥʠʢʦʚʦʝ, ʨʘʩʧʦʣʦʞʝʥʥʦʝ ʚ ʟʘʢʨʝʧʣʝʥʥʦʡ 

ʩʫʧʝʩʯʘʥʦʡ ʜʦʣʠʥʝ ɸʣʢʘʢʫʤ. ɺ ʦʢʨʝʩʪʥʦʩʪʷʭ ʩʝʣʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʟʘʨʦʩʣʠ ʚʝʨʙʣʶʞʴʝʡ 

ʢʦʣʶʯʢʠ. ɺ ʥʘʯʘʣʝ ʘʧʨʝʣʷ 2024 ʛʦʜʘ ʤʳ ʠʩʩʣʝʜʦʚʘʣʠ ʪʨʘʚʷʥʠʩʪʦ ï ʢʫʩʪʘʨʥʠʯʢʦʚʦʝ 

ʧʘʩʪʙʠʱʝ ʥʘ ʟʘʢʨʝʧʣʝʥʥʦʤ ʧʝʩʯʘʥʦʤ ʩʝʨʦʟʝʤʝ ʚ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʩʝʣʘ ɹʘʡʪʦʛʘʡ. ɺʝʩʥʘ ʚ 

ʵʪʦʤ ʛʦʜʫ ʙʳʣʘ ʪʝʧʣʦʡ ʠ ʜʦʞʜʣʠʚʦʡ. ʈʘʩʪʠʪʝʣʴʥʦʩʪʴ ʙʦʛʘʪʘʷ. ʃʶʪʠʢ (Ranunculus 

polypyhllus) ʥʘʭʦʜʠʪʩʷ ʚ ʬʘʟʝ ʧʦʣʥʦʛʦ ʮʚʝʪʝʥʠʷ, ʪʶʣʴʧʘʥʳ (Tulipa korolkovii) ʪʘʢʞʝ 

ʮʚʝʪʫʪ, ʘ ʦʩʦʢʦ (Cazex pachystylis) ʥʘʭʦʜʠʪʩʷ ʚ ʩʪʘʜʠʠ ʧʦʩʝʚʘ. 

ɼʚʫʭʣʝʪʥʝʝ ʨʘʩʪʝʥʠʝ ʧʦʣʳʥʠ ʙʝʣʦʚʘʪʦʡ (Artemisia lercheana) ʥʘʭʦʜʠʪʩʷ ʚ ʬʘʟʝ 2-3 

ʣʠʩʪʘ. ɺ 100 ʚʩʪʨʝʯʘʝʪʩʷ 132 ʦʩʦʙʝʡ. ʂʦʣʠʯʝʩʪʚʦ ʤʷʪʣʠʢʘ ʥʘ ʢʚʘʜʨʘʪʥʦʡ ʤʝʪʨ ʜʦʩʪʠʛʘʣʦ 

138, ʥʘ ʠʨʠʩʘ 13, ʣʝʥʪʳ 8-14 ʰʪ ʨʘʩʪʝʥʠʡ. ʈʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʦʜʥʦʣʠʩʪʥʦʛʦ ʘʩʪʨʘʛʘʣʘ ʦʯʝʥʴ 

ʚʳʩʦʢʠʡ 8-14 ʰʪ ʨʘʩʪʝʥʠʡ ʥʘ 100 ʤ2, ʚʳʩʦʪʘ ʨʘʩʪʝʥʠʡ ʰʪ ʥʘ ʩʫʭʦ ʨʘʩʪʝʥʠʝ 33-50 ʩʤ, 

ʜʠʘʤʝʪʨ 40-60 ʩʤ, ʩʪʝʙʣʝʡ 5-9 ʥʘ ʢʦʨʝʥʴ. 

ɺʳʚʦʜʳ. ʈʝʟʫʣʴʪʘʪʳ ʛʝʦʙʦʪʘʥʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʧʘʩʪʙʠʱ ʚʙʣʠʟʠ ʩʝʣʘ ʥʝʜʦʩʪʫʧʥʳ ʞʠʪʝʣʷʤ, ʠʩʧʦʣʴʟʫʶʱʠʤ 

ʧʘʩʪʙʠʱʝ. ʇʦʛʦʣʦʚʴʝ ʩʢʦʪʘ, ʦʧʨʝʜʝʣʷʶʱʝʝ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ ʞʠʪʝʣʝʡ 

ʩʝʣʘ, ʥʝ ʷʚʣʷʝʪʩʷ ʦʜʥʦʨʦʜʥʳʤ ʚ ʢʘʞʜʦʤ ʭʦʟʷʡʩʪʚʝ. ʀʟ-ʟʘ ʧʝʨʝʛʨʫʟʢʠ ʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʩʢʦʪʘ 

ʥʘ ʧʘʩʪʙʠʱʘʭ ʚʙʣʠʟʠ ʩʝʣʘ ʨʘʩʪʠʪʝʣʴʥʦʝ ʩʦʦʙʱʝʩʪʚʦ ʠʤʝʝʪ ʤʘʣʦ ʧʦʝʜʘʝʤʳʭ ʩʢʦʪʦʤ ʚʠʜʦʚ 

ʨʘʩʪʝʥʠʡ ʠ ʥʠʟʢʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʧʦʛʦʣʦʚʴ ̫ ʩʢʦʪʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ 

ʧʘʩʪʙʠʱ, ʫʚʝʣʠʯʠʚʘʪʴ ʧʣʦʱʘʜʠ ʧʘʩʪʙʠʱ ʠ ʥʝʦʪʣʦʞʥʦ ʧʨʠʥʠʤʘʪʴ ʤʝʨʳ ʧʦ  ʧʦʚʳʰʝʥʠʶ ʠʭ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʮʝʥʥʳʭ ʢʦʨʤʦʚʳʭ ʘʨʠʜʥʳʭ ʨʘʩʪʝʥʠʡ, ʤʦʪʠʚʠʨʦʚʘʪʴ 

ʞʠʪʝʣʝʡ ʢ ʫʜʝʣʝʥʠʶ ʦʩʦʙʦʛʦ ʚʥʠʤʘʥʠʷ ʚʦʧʨʦʩʘʤ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʧʘʩʪʙʠʱ, ʚʚʠʜʫ 

ʩʦʭʨʘʥʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʙʘʣʘʥʩʘ ʚʳʚʦʜʠʪʴ ʠʟʣʠʰʥʠʭ ʞʠʚʦʪʥʳʭ ʥʘ ʦʪʛʦʥʥʳʝ ʧʘʩʪʙʠʱʘ 

ʠ ʦʨʛʘʥʠʟʦʚʚrʘʪʴ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʟʘʢʦʥʦʤ çʆ ʧʘʩʪʙʠʱʘʭè. 
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ɹʘʡʤʘʛʘʤʙʝʪʦʚʘ ɾ.ɸ.
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, ʜʦʢʪʦʨʘʥʪ 

ʂʝʜʝʣʴʙʘʝʚ ɹ.ʐ.
1
,
 
ʪʝʭʥʠʢʘ סʳʣʳʤʜʘʨʳʥʳש ʜʦʢʪʦʨʳ, ʧʨʦʬʝʩʩʦʨ  

ʂʘʰʢʘʨʦʚ ɸ.ɸ.
1
, ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ סʳʣʳʤʜʘʨʳʥʳש ʢʘʥʜʠʜʘʪʳ  

ʉʝʠʪʢʘʨʠʤʦʚ ɸ.
2
, ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ סʳʣʳʤʜʘʨʳʥʳש ʜʦʢʪʦʨʳ 

ʉʘʨʪʘʝʚ ɸ.ɽ.
2
, ʪʝʭʥʠʢʘ ʞᴅʥʝ ʪʝʭʥʦʣʦʛʠʷ ʤʘʛʠʩʪʨʽ  

 
1
ʄ.Ϸʫʝʟʦʚ ʘʪʳʥʜʘϤʳ ʆϬʪϮʩʪʽʢ ϧʘʟʘϨʩʪʘʥ ʫʥʠʚʝʨʩʠʪʝʪʽ, ʐʳʤʢʝʥʪ Ϩ., ϧʘʟʘϨʩʪʘʥ   

2
çʆϬʪϮʩʪʽʢ-ɹʘʪʳʩ ʤʘʣ ʞϸʥʝ Ϻʩʽʤʜʽʢ ʰʘʨʫʘʰʳʣʳϤʳ Ϥʳʣʳʤʠ-ʟʝʨʪʪʝʫ ʠʥʩʪʠʪʫʪʳè ɾʐʉ, 

ʐʳʤʢʝʥʪ Ϩ., ϧʘʟʘϨʩʪʘʥ  
 

ɸשʜʘʪʧʘ. ɹײʣ ʤʘץʘʣʘʜʘ ʊװʨʢʽʩʪʘʥ ʦʙʣʳʩʳ פʦʞʘʪʦסʘʡ ʘʫʳʣʜʳץ ʦʢʨʫʛʽʥʝ ץʘʨʘʩʪʳ 

ʘʫʳʣʜʘʨʜʘסʳ ʞʘʡʳʣʳʤʜʳץ ʞʝʨʣʝʨʜʽש ᴇʩʽʤʜʽʢ ʞʘʤʳʣסʳʩʳʥʳש ʩʘʥʜʳץ ʞᴅʥʝ ʩʘʧʘʣʳץ 

ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥʝ ʤʘʣ ʞʘʶ ᴅʜʽʩʪʝʨʽʥʽש ᴅʩʝʨʽ ʙʝʨʽʣʛʝʥ. 2022-2024 ʞʳʣʜʘʨʳ ʞװʨʛʽʟʽʣʛʝʥ 

ʩʪʘʪʠʩʪʠʢʘʣʳץ ʪʘʣʜʘʫʣʘʨ ʤʝʥ ʛʝʦʙʦʪʘʥʠʢʘʣʳץ ʙʘץʳʣʘʫʣʘʨ ʥᴅʪʠʞʝʩʽʥʜʝ ʘʫʳʣ ʤʘשʳʥʜʘסʳ 

ʞʘʡʳʣʳʤʜʘʨʜʳש ʞʘסʜʘʡʳʥʳש ʥʘʰʘʨʣʘʫ ʩʝʙʝʧʪʝʨʽ ʘʥʳץʪʘʣʜʳ. ɸʫʳʣ ʪײʨסʳʥʜʘʨʳʥʳ58 ש 

ʧʘʡʳʟʳ ʤʘʣ ײʩʪʘʡʜʳ. ʉʦʥʜʘʡ-ʘץ ᴅʨ ʰʘʨʫʘʰʳʣʳץʪʘסʳ ʤʘʣ ʙʘʩʳʥʳש ʩʘʥʳ ʙʽʨʜʝʡ ʝʤʝʩ ʝʢʝʥʽ 

ʘʥʳץʪʘʣʜʳ. פʦʞʘʪʦסʘʡ ʘʫʳʣʳʥʜʘסʳ ʦʪʙʘʩʳʣʘʨʜʳש ʢᴇʧʰʽʣʽʛʽʥʜʝ 1-2 ʙʘʩ ʩʠʳʨ, ʢʝʡ 

ʙʽʨʝʫʽʥʜʝ  ץʦʣʳʥʜʘ ï 45-58 ʙʘʩ, ʙʽʨ ʞʘʥײʷʜʘ ï 135, ʘʣ ʢʝʡʙʽʨ ʰʘʨʫʘʰʳʣʳץʪʘʨʜʘ 30-85 

ʞʳʣץʳ, 64-275 ʙʘʩ ץʦʡ ʙʘʨ. ɯʨʽ ץʘʨʘ ʤʘʣʜʳש ʞʘʣʧʳ ʩʘʥʳ ʘʫʳʣ ʙʦʡʳʥʰʘ ʙʝʢʽʪʽʣʛʝʥ 

ʞʘʡʳʣʳʤ ʘʣץʘʧʪʘʨʳ ʙʦʡʳʥʰʘ ʥʦʨʤʘʪʠʚʪʽ ʢᴇʨʩʝʪʢʽʰʪʝʨʜʝʥ ʪᴇʨʪ ʝʩʝʛʝ ʞʫʳץ ʘʨʪʳץ. 
ɻʝʦʙʦʪʘʥʠʢʘʣʳץ ʟʝʨʪʪʝʫ ʥᴅʪʠʞʝʩʽʥʜʝ ʘʫʳʣ ʤʘשʳʥʜʘסʳ ʞʘʡʳʣʳʤʜʘʨʜʘ ᴇʩʽʤʜʽʢʪʝʨʜʽש ʙʽʨʢʝʣʢʽ 

ʙʦʣʤʘʫʳ, ʤʘʣʜʳש ʞʦסʘʨʳ ʰʦסʳʨʣʘʥʫʳ ʞᴅʥʝ ʘʨʪʳץ ʧʘʡʜʘʣʘʥʫ ʘʥʳץʪʘʣʜʳ, ʙײʣ ᴇʩʽʤʜʽʢ 

 ʘʥסʪᴇʤʝʥʜʝʫʽʥʝ ᴅʩʝʨ ʝʪʪʽ. ʆʩʳ שʳʥʘ ʞᴅʥʝ ᴇʥʽʤʜʽʣʽʢʪʽסʨ ʘʣʫʘʥʜʳʣʳװʪ שʳʥʳסʘʫʳʤʜʘʩʪʳץ

ʙʘʡʣʘʥʳʩʪʳ ʂʦʞʘʪʦסʘʡ ʘʫʳʣʳʥʘ ʞʘץʳʥ ʞʝʨʜʝ, çɹʘץʪʠʦʣʝשè ʪᴅʞʽʨʠʙʝʣʽʢ ʫʯʘʩʢʝʩʽʥʜʝ ʞᴅʥʝ ʊʘʩʩʘʡ 

ʙʝʢʝʪʽʥʜʝ ײץʨסʘץ  ʜʘץʳʣʜʘʨʜʳש ʪץײʳʤʜʘʨʳ ʩʝʙʽʣʜʽ, ʞײʤʳʩ çʆשʪװʩʪʽʢ-ɹʘʪʳʩ ʤʘʣ ʰʘʨʫʘʰʳʣʳסʳ 

ʞᴅʥʝ ᴇʩʽʤʜʽʢ ʰʘʨʫʘʰʳʣʳסʳ סʳʣʳʤʠ-ʟʝʨʪʪʝʫ ʠʥʩʪʠʪʫʪʳè ɾʐʉ-ʤʝʥ ʞװʨʛʽʟʽʣʜʽ. ɼʘʣʘʣʳץ 

ʪᴅʞ̔ʨʠʙʝʣʝʨʜʽ ʙʘʩʪʘסʘʥʜʘ ʠʟʝʥ, ʪʝʨʝʩʢʝʥ ʞᴅʥʝ ʞʫʩʘʥʥʳש ʪץײʳʤʜʳץ ʤʘʪʝʨʠʘʣʳ 

ʙʠʦʩʪʠʤʫʣʷʪʦʨ ï ʛʝʪʝʨʦʘʫʢʩʠʥʤʝʥ ᴇשʜʝʣʛʝʥ. ɿʝʨʪʭʘʥʘʣʳץ ʪʘʣʜʘʫ ʥᴅʪʠʞʝʣʝʨʽ 

ʢᴇʨʩʝʪʢʝʥʜʝʡ, 0,03% ʛʠʙʙʝʨʝʣʣʠʥ ʝʨʽʪʽʥʜʽʩʽ ײץʨסʘץ ʜʘץʳʣʜʘʨʜʳש, ᴅʩʽʨʝʩʝ ʰʘʣʬʝʡʜʽש 

ʪץײʳʤʜʘʨʳʥʳש ᴇʥʫʽʥʝ ʦש ᴅʩʝʨ ʝʪʪʽ, ʦʥʜʘ 4 ʩʘסʘʪʪʳץ ᴇשʜʝʫ ʥײʩץʘʩʳʥʜʘ ʪץײʳʤʥʳ31% ש ʝʢʽʥʰʽ 

ʢװʥʽ ʢᴇʢʪʝʧ ʰʳץʪʳ. 2 ʞᴅʥʝ 6 ʩʘסʘʪʪʳץ ᴇשʜʝʫ  ʥײʩץʘʣʘʨʳʥʜʘ ʩᴅʡʢʝʩʽʥʰʝ 3% ʞᴅʥʝ 5%, 

ʙʘץʳʣʘʫʜʘ 5% ᴇשʫ ʙʘʡץʘʣʘʜʳ. ᴆʩʽʤʜʽʢʪʝʨ ץʘʫʳʤʜʘʩʪʳסʳʥʜʘ ץʘʣʘʫʩʳʟ ʞᴅʥʝ ʘʨʘʤʰᴇʧʪʽ 

ᴇʩʽʤʜʽʢʪʝʨʛʝ ץʠʷץ, ʝʩʝʢ ʤʠʷ, ʘץ ʞʫʩʘʥ, ʩʘʨʳ ץʦʧʘ, ʣʘץʩʘ ʞʘʪʘʜʳ. ɾʘʡʳʣʳʤʜʘʨʜʳש ʩʘʧʘʩʳʥ 

ʘʨʪʪʳʨʫ װʰʽʥ ʤʘʣ ʙʘʩʳʥ ʨʝʪʪʝʧ, ʤʦʥʠʪʦʨʠʥʛ ʞװʨʛʽʟʫ, ʝʛʽʩ ʘʣץʘʧʪʘʨʳʥʳש ʘʫʜʘʥʜʘʨʳʥ ײʣסʘʡʪʳʧ, 

ʘʫʳʩʧʘʣʳ ʞʘʡʳʣʳʤ ʞװʡʝʩʽʥʜʝ ʰʘʣסʘʡʜʘסʳ ʞʘʡʳʣʳʤʜʘʨʳʥ ʧʘʡʜʘʣʘʥʫ, ʩʦʥʜʘʡ-ʘץ ʰᴇʣʛʝ ʪᴇʟʽʤʜʽ 

ʞʝʤʰᴇʧʪʽʢ ʜʘץʳʣʜʘʨʜʳ ʧʘʡʜʘʣʘʥʘ ʦʪʳʨʳʧ ʞʘʡʳʣʳʤʜʘʨʜʳ ײץʨʫ ʞᴇʥʽʥʜʝʛʽ ʰʘʨʘʣʘʨʜʳ ʞװʟʝʛʝ 

ʘʩʳʨʫ ץʘʞʝʪ. 

ʊʽʨʝʢ ʩᴇʟʜʝʨ: ʘʫʳʣ ʤʘשʳʥʜʘסʳ ʞʘʡʳʣʳʤʜʘʨ, ᴅʣʝʫʤʝʪʪʽʢ-ʵʢʦʥʦʤʠʢʘʣʳץ, ʞʘʡʳʣʳʤ ʪװʨʣʝʨʽ, 

ᴇʩʽʤʜʽʢ ʞʘʤʳʣסʳʩʳ, ʞʠʽʣʽʛʽ, ᴇʥʽʤʜʽʣʽʛʽ. 
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This article presents the impact of grazing methods on the quantitative and qualitative indicators of 

the vegetation cover of pastures in the villages of the Kozhatogay rural district of the Turkestan region. 

As a result of statistical analysis and geobotanical observations carried out in 2022-2024, the reasons for 

the deterioration of the condition of pastures near the village were established. 58% of the villagers keep 

livestock. It was also found that the number of livestock in each household was not the same. Most 

families in the village of Kozhatogay have 1-2 cows, right-handed ones - 45-58, one family - 135, and in 

some farms - 30-85 horses and 64-275 sheep. The total number of cattle is almost four times higher than 

the standard indicators of the pasture area approved for the village. As a result of the geobotanical survey 

of pastures near the village, the unevenness of vegetation, high concentration and excessive use of 

livestock affected the diversity of the plant community and reduced productivity, in connection with 

which the sowing of arid crop seeds was carried out near the village of Kozhatogay, on the experimental 

site "Baktyolen" and the support point Tassay TOO "South-West Research Institute of Animal Husbandry 

and Plant Growing". When laying out field experiments, the seed material of izen, teresken and 

wormwood were treated with a biostimulant - heteroauxin. As shown by laboratory analysis, 0.03% 

gibberellin solution positively affected the germination of arid crop seeds, especially izen, in which 31% 

of seeds sprouted on the second day in the 4-hour treatment option. In the 2 and 6-hour treatment options, 

3 and 5, respectively, in the control 5%. In the plant community, undesirable and weedy plants include 

sedge, isecmia, white wormwood, yellow sedge, and laxa. To improve the quality of pastures, it is 

necessary to regulate the livestock population, increase the area of fields, use distant pastures in the 

rotational grazing system, and carry out measures to create pastures using desert-resistant forage plants. 

Keywords: pastures near the village, socio-economic, types of pastures, vegetation cover, 

frequency, and productivity 
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ʅɸʆ çʂʘʟʘʭʩʢʠʡ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ.ʉ.ʉʝʡʬʫʣʣʠʥʘè, ʛ. ɸʩʪʘʥʘ, 

ʂʘʟʘʭʩʪʘʥ 

 
ɸʥʥʦʪʘʮʠʷ.  ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʦʨʪʦʚʳʭ ʦʙʨʘʟʮʦʚ ʩʦʠ ʨʘʟ-

ʣʠʯʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʧʨʦʚʝʜʝʥʥʳʭ ʚ 2021-2024 ʛʦʜʘʭ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʧʦ 

ʦʮʝʥʢʝ ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʠʭ, ʙʠʦʤʝʪʨʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʠ ʫʨʦʞʘʡʥʦʩʪʠ ʩʦʨʪʦʚ ʩʦʠ.  ɸʛʨʦ-

ʪʝʭʥʠʢʘ ʚ ʦʧʳʪʝ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʘ ʟʦʥʘʣʴʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʚʳʨʘʱʠʚʘʥʠʷ, ʘ ʧʨʝʜʰʝʩʪʚʫʶʱʝʡ ʢʫʣʴ-

ʪʫʨʦʡ ʙʳʣ ʯʠʩʪʳʡ ʧʘʨ. ʇʦʣʝʚʦʡ ʦʧʳʪ ʟʘʢʣʘʜʳʚʘʣʩʷ ʩʦʛʣʘʩʥʦ ʤʝʪʦʜʠʯʝʩʢʠʤ ʨʝʢʦʤʝʥʜʘʮʠʷʤ ɺʀʈ. 

ɼʣʷ ʦʮʝʥʢʠ ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʙʠʦʤʝʪʨʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʩʦʠ ʠʩʧʦʣʴʟʦʚʘʣʠ 

ʦʙʱʝʠʟʚʝʩʪʥʳʝ ʤʝʪʦʜʠʢʠ. ʉʪʘʪʠʩʪʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ ʧʦʣʫʯʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ 

ʧʨʦʚʦʜʠʣʠ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʳ Statistica ʠ SPSS. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʳʩʦʢʦʫʨʦʞʘʡʥʳʭ ʩʦʨʪʦʚ 

ʩʦʠ ʩ ʫʯʝʪʦʤ ʩʪʘʙʠʣʴʥʦʩʪʠ (ůdĮ) ʠ ʧʣʘʩʪʠʯʥʦʩʪʠ (bi) ʙʳʣʠ ʧʨʠʤʝʥʝʥʳ ʨʝʢʦʤʝʥʜʘʮʠʠ ɺ.ɸ. ɿʳʢʠʥʘ. 

ʆʙʱʝʠʟʚʝʩʪʥʦ, ʯʪʦ ʜʣʷ ʦʮʝʥʢʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʥʫʞʥʦ ʫʯʠʪʳʚʘʪʴ ʩʦʨʪʦʚʳʝ 

ʦʩʦʙʝʥʥʦʩʪʠ ʠ ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʦʜʫʢʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʢʫʣʴʪʫʨʳ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʠ ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʠ ʙʠʦʤʝʪʨʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ 

ʚʣʠʷʣʠ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʚʳʩʦʢʦʡ ʫʨʦʞʘʡʥʦʩʪʠ ʩʦʨʪʦʦʙʨʘʟʮʦʚ ʩʦʠ.  ɺ ʛʦʜʳ ʩ ʟʘʩʫʰʣʠʚʳʤʠ 

ʫʩʣʦʚʠʷʤʠ 2021-2023 ʛʦʜʳ ʚʝʣʠʯʠʥʘ ʙʠʦʤʘʩʩʳ ʦʪ ʬʘʟʳ ʚʩʭʦʜʦʚ ʜʦ ʬʘʟʳ ʮʚʝʪʝʥʠʷ ʠʟʤʝʥʷʣʘʩʴ 

0,65é16,625 ʢʛ/ʛʘ, ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʦʪʤʝʯʘʣʦʩʴ ʚ ʬʘʟʫ ʥʘʣʠʚʘ ʩʝʤʷʥ, ʚ ʫʩʣʦʚʠʷʭ 2024 ʛʦʜʘ 

ʧʨʝʚʳʰʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ʙʳʣʦ ʚ ʩʨʝʜʥʝʤ ʥʘ 21-34%. ɸʥʘʣʦʛʠʯʥʘʷ ʢʘʨʪʠʥʘ ʩʬʦʨʤʠʨʦʚʘʥʘ ʠ ʧʦ 

ʧʦʢʘʟʘʪʝʣʶ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ. ʇʦ ʧʦʢʘʟʘʪʝʣʷʤ ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ (ʠʥʪʝʥʩʠʚʥʦʩʪʴ 

ʬʦʪʦʩʠʥʪʝʟʘ) ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʦʪʤʝʯʘʝʪʩʷ ʚ ʬʘʟʫ ʙʦʙʦʦʙʨʘʟʦʚʘʥʠʝ ʠ ʜʦʩʪʠʛʘʝʪ ʫʨʦʚʥʷ 

0,8506 ɛmol CO2/m2 s. ʊʘʢ ʞʝ ʥʝʦʙʭʦʜʠʤʦ ʚʳʜʝʣʠʪʴ 2024 ʛʦʜ, ʛʜʝ ʟʥʘʯʝʥʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʠʟʫʯʘʝʤʳʭ ʩʦʨʪʦʦʙʨʘʟʮʦʚ ʠʟʤʝʥʷʣʠʩʴ ʚ ʧʨʝʜʝʣʘʭ 13-25%. ʉʦʛʣʘʩʥʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʥʘʙʣʶʜʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʧʦʚʳʰʝʥʠʷ ʫʨʦʞʘʡʥʦʩʪʠ ʫ ʩʦʨʪʦʦʙʨʘʟʮʦʚ ʩ ʩʨʘʚʥʠʪʝʣʴʥʦ ʚʳʩʦʢʠʤʠ 

ʧʦʢʘʟʘʪʝʣʷʤʠ ʢʘʢ ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʠʭ, ʪʘʢ ʠ ʙʠʦʤʝʪʨʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʢ ʀʚʫʰʢʘ, Beidou 14, 

ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʣʠʥʠʠ 78, 63, 86 ʠ 113 ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ.  ʄʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ ʚ 

ʦʪʜʝʣʴʥʳʝ ʛʦʜʳ ʧʦʣʫʯʝʥʳ ʧʦ ʩʦʨʪʘʤ ʉʂ ʕʣʘʥʘ, Heike 59, ʈʦʩʴ, ʅʘʜʝʞʜʘ.  

ɼʣʷ ʧʨʘʢʪʠʯʝʩʢʦʡ ʩʝʣʝʢʮʠʠ ʩ ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ ʝʝ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʪʘ-

ʙʠʣʴʥʦʩʪʠ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʦʨʪ ʀʚʫʰʢʘ ʠ ʦʪʝʯʝʩʪʚʝʥʥʳʝ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʣʠʥʠʠ 113 ʠ 

78.   

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʦʷ, ʩʦʨʪ, ʬʦʪʦʩʠʥʪʝʟ, ʙʠʦʤʘʩʩʘ, ʫʨʦʞʘʡʥʦʩʪʴ 

 

ɺʚʝʜʝʥʠʝ. ɺʥʝʜʨʝʥʠʝ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ ʚʳʩʦʢʦʫʨʦʞʘʡʥʳʭ ʩʦʨʪʦʚ, ʧʨʠʩʧʦʩʦʙʣʝʥʥʳʭ 

ʢ ʰʠʨʦʢʦʤʫ ʩʧʝʢʪʨʫ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ, ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʳʭ ʧʦʜʭʦʜʦʚ ʢ ʧʦʚʳʰʝʥʠʶ ʫʨʦʞʘʡʥʦʩʪʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ. 

ʉʦʷ ï ʙʝʣʢʦʚʘʷ ʢʫʣʴʪʫʨʘ, ʜʝʤʦʥʩʪʨʠʨʫʶʱʘʷ ʩʘʤʳʝ ʚʳʩʦʢʠʝ ʪʝʤʧʳ ʨʦʩʪʘ ʧʣʦʱʘʜʝʡ 

ʠ ʚʘʣʦʚʳʭ ʩʙʦʨʦʚ ʚ ʤʠʨʝ ʚ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ. ʀʥʪʝʨʝʩ ʢ ʩʦʝ, ʢʘʢ ʠ ʧʣʦʱʘʜʠ ʝʝ 
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ʧʦʩʝʚʦʚ, ʚ ʂʘʟʘʭʩʪʘʥʝ ʧʦʩʪʝʧʝʥʥʦ ʨʘʩʪʫʪ ʧʦ ʧʨʠʯʠʥʝ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʜʝʰʝʚʦʤ ʠʩʪʦʯʥʠʢʝ 

ʙʝʣʢʘ. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʩʬʝʨʘ ʧʨʠʤʝʥʝʥʠʷ ʙʦʙʦʚʦʡ çʢʫʣʴʪʫʨʳ ʙʫʜʫʱʝʛʦè ʨʘʩʰʠʨʷʝʪʩʷ ʠ 

ʂʘʟʘʭʩʪʘʥ ʥʝ ʤʦʞʝʪ ʩʪʦʷʪʴ ʚ ʩʪʦʨʦʥʝ ʦʪ ʵʪʦʡ ʤʠʨʦʚʦʡ ʪʝʥʜʝʥʮʠʠ. ʈʦʩʪ ʜʦʩʪʠʛʘʝʪʩʷ ʥʝ 

ʦʜʥʠʤ ʣʠʰʴ ʨʘʩʰʠʨʝʥʠʝʤ ʧʣʦʱʘʜʝʡ, ʥʦ ʝʱʝ ʠ ʧʦʚʳʰʝʥʠʝʤ ʫʨʦʞʘʡʥʦʩʪʠ, ʧʦʣʫʯʠʪʴ 

ʢʦʪʦʨʫʶ ʧʦʤʦʛʘʶʪ ʩʦʨʪʘ, ʘʜʘʧʪʠʨʦʚʘʥʥʳʝ ʢ ʤʝʩʪʥʳʤ ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ. 

ɺ ʂʘʟʘʭʩʪʘʥʝ ʦʩʥʦʚʥʳʤʠ ʨʝʛʠʦʥʘʤʠ, ʩʝʶʱʠʤʠ ʩʦʶ, ʷʚʣʷʝʪʩʷ ʶʛ ʠ ʶʛʦ-ʚʦʩʪʦʢ 

ʪʝʨʨʠʪʦʨʠʠ ʨʝʩʧʫʙʣʠʢʠ. ʆʜʥʘʢʦ ʟʘ ʧʦʩʣʝʜʥʝʝ ʜʝʩʷʪʠʣʝʪʠʝ ʧʨʦʠʩʭʦʜʠʪ ʟʥʘʯʠʪʝʣʴʥʦʝ 

ʨʘʩʰʠʨʝʥʠʝ ʘʨʝʘʣʘ ʚʦʟʜʝʣʳʚʘʥʠʷ ʵʪʦʡ ʢʫʣʴʪʫʨʳ ʟʘ ʩʯʝʪ ʧʨʦʜʚʠʞʝʥʠʷ ʝʝ ʥʘ ʩʝʚʝʨ. 

ʇʦʣʫʯʘʝʤʳʡ ʫʨʦʞʘʡ 12ï15 ʮ/ʛʘ ʵʢʦʥʦʤʠʯʝʩʢʠ ʦʧʨʘʚʜʘʥ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʵʪʦ ʦʜʥʘ ʠʟ 

ʩʘʤʳʭ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʠ ʚʳʩʦʢʦʤʘʨʞʠʥʘʣʴʥʳʭ ʢʫʣʴʪʫʨ: ʧʨʠ ʥʘʫʯʥʦ-ʦʙʦʩʥʦʚʘʥʥʦʤ 

ʧʦʜʭʦʜʝ ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʦʠ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 300. ʆʩʥʦʚʥʳʝ ʧʦʩʝʚʥʳʝ 

ʧʣʦʱʘʜʠ ʩʦʠ ʥʘʭʦʜʷʪʩʷ ʚ ʶʞʥʳʭ ʨʘʡʦʥʘʭ ʂʘʟʘʭʩʪʘʥʘ, ʥʦ ʜʘʣʴʥʝʡʰʝʝ ʨʘʩʰʠʨʝʥʠʝ ʠʭ ʪʘʤ 

ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ. ʈʘʩʰʠʨʝʥʠʶ ʧʣʦʱʘʜʝʡ ʧʦʩʝʚʘ ʩʦʠ ʚ ʩʝʚʝʨʥʳʡ ʨʝʛʠʦʥ 

ʂʘʟʘʭʩʪʘʥʘ ʧʨʝʧʷʪʩʪʚʫʶʪ ʩʪʨʝʩʩʦʚʳʝ ʫʩʣʦʚʠʷ, ʢʦʪʦʨʳʝ ʬʦʨʤʠʨʫʶʪʩʷ ʚ ʧʝʨʠʦʜ ʨʦʩʪʘ ʠ 

ʨʘʟʚʠʪʠʷ ʢʫʣʴʪʫʨʳ ʠ ʧʨʝʞʜʝ ʚʩʝʛʦ ʵʪʦ ʦʛʨʘʥʠʯʝʥʥʦʩʪʴ ʪʝʧʣʦʚʳʭ ʨʝʩʫʨʩʦʚ. ʉʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ ʜʣʷ ʫʩʣʦʚʠʡ ʉʝʚʝʨʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ ʥʝʦʙʭʦʜʠʤʳ ʩʦʨʪʘ, ʦʙʣʘʜʘʶʱʠʝ ʧʦʥʠʞʝʥʥʦʡ 

ʨʝʘʢʮʠʝʡ ʥʘ ʜʣʠʥʫ ʜʥʷ ʠ ʘʜʘʧʪʠʨʦʚʘʥʥʳʭ ʢ ʘʛʨʦʢʣʠʤʘʪʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ ʟʦʥʳ ʚʳʨʘʱʠ-

ʚʘʥʠʷ (ʢʦʨʦʪʢʠʡ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ, ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʦʩʪʴ, ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʙʦʣʝʟʥʷʤ ʠ 

ʪ.ʜ.). ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʩ ʫʯʝʪʦʤ ʫʢʘʟʘʥʥʳʭ ʨʘʥʝʝ ʣʠʤʠʪʠʨʫʶʱʠʭ ʬʘʢʪʦʨʦʚ ʥʘ ʬʦʥʝ ʠʟʤʝʥʝ-

ʥʠʷ ʢʣʠʤʘʪʘ, ʫʩʠʣʠʚʘʶʱʠʭ ʚʘʨʠʘʙʝʣʴʥʦʩʪʴ ʠ ʥʝʩʪʘʙʠʣʴʥʦʩʪʴ ʫʨʦʞʘʡʥʦʩʪʠ, ʥʝʦʙʭʦʜʠʤ 

ʢʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ ʜʣʷ ʝʸ ʜʘʣʴʥʝʡʰʝʡ ʨʘʟʨʘʙʦʪʢʠ ʚ ʢʦʥʢʨʝʪʥʳʭ ʫʩʣʦʚʠʷʭ [1].  

ʉʦʷ ʦʙʣʘʜʘʝʪ ʩʧʦʩʦʙʥʦʩʪʴʶ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʘʜʘʧʪʘʮʠʠ, ʠ ʨʝʘʣʠʟʘʮʠʷ ʝʝ 

ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʫʨʦʞʘʡʥʦʩʪʠ ʟʘʚʠʩʠʪ ʦʪ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʦʪʨʝʙʥʦʩʪʝʡ ʚ 

ʫʩʣʦʚʠʷʭ ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʠ ʘʛʨʦʢʣʠʤʘʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ ʨʝʛʠʦʥʘ ʚʳʨʘʱʠʚʘʥʠʷ. 

ʆʩʥʦʚʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʶʪ ʪʘʢʠʝ ʬʘʢʪʦʨʳ, ʢʘʢ ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʨʝʞʠʤ ʠ ʦʙʝʩʧʝʯʝʥʠʝ 

ʚʣʘʛʦʡ, ʢʘʢ ʚ ʦʪʜʝʣʴʥʳʝ ʬʘʟʳ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ, ʪʘʢ ʠ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ 

ʧʝʨʠʦʜʘ. ʇʨʠ ʵʪʦʤ ʧʦʛʦʜʥʳʝ ʫʩʣʦʚʠʷ ʤʦʛʫʪ ʚʥʦʩʠʪʴ ʜʦ 60ï80 % ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ ʚ 

ʚʝʣʠʯʠʥʫ ʫʨʦʞʘʷ, ʚʣʠʷʷ ʥʘ ʧʨʦʜʫʢʮʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ ʩʦʠ ʥʘʨʷʜʫ ʩ ʜʨʫʛʠʤʠ ʬʘʢʪʦʨʘʤʠ [2]. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʥʦʚʳʭ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ ʘʜʘʧʪʠʚʥʳʭ ʩʦʨʪʦʚ ʩʦʠ ï ʚʘʞʥʳʡ 

ʤʘʣʦʟʘʪʨʘʪʥʳʡ ʧʨʠʝʤ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʫʩʧʝʰʥʫʶ ʠʥʪʨʦʜʫʢʮʠʶ ʠ ʚʳʩʦʢʠʡ 

ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʵʪʦʡ ʢʫʣʴʪʫʨʳ. ʅʝʩʤʦʪʨʷ ʥʘ ʵʢʦʣʦʛʠʯʝʩʢʫʶ 

ʧʣʘʩʪʠʯʥʦʩʪʴ ʩʦʚʨʝʤʝʥʥʳʭ ʩʦʨʪʦʚ, ʩʦʷ ʤʦʞʝʪ ʥʝʛʘʪʠʚʥʦ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʠʟʤʝʥʝʥʠʷ 

ʚʥʝʰʥʝʡ ʩʨʝʜʳ, ʩʥʠʞʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʧʨʠ ʧʝʨʝʤʝʱʝʥʠʠ ʚ ʜʨʫʛʠʝ ʨʝʛʠʦʥʳ [3]. 

ɺ ʫʩʣʦʚʠʷʭ ʉʝʚʝʨʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ ʥʝʦʙʭʦʜʠʤʳ ʩʦʨʪʘ ʩʦʠ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʪʠʧ ʨʦʩʪʘ, 

ʩ ʦʛʨʘʥʠʯʝʥʥʳʤ ʚʝʪʚʣʝʥʠʝʤ ʠʣʠ ʙʝʟ ʙʦʢʦʚʳʭ ʧʦʙʝʛʦʚ, ʩ ʨʘʥʥʠʤ ʨʦʩʪʦʤ ʠ ʟʘʚʝʨʰʘʶʱʠʤ 

ʣʠʥʝʡʥʳʡ ʨʦʩʪ ʩ ʤʦʤʝʥʪʘ ʮʚʝʪʝʥʠʷ [4-5]. ʆʧʪʠʤʘʣʴʥʳʤʠ ʷʚʣʷʶʪʩʷ ʨʘʥʥʝʩʧʝʣʳʝ ʩʦʨʪʘ ʩ 

ʢʦʨʦʪʢʠʤ ʚʝʛʝʪʘʮʠʦʥʥʳʤ ʧʝʨʠʦʜʦʤ (86-98 ʜʥʝʡ) ʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʦʡ ʫʨʦʞʘʡʥʦʩʪʴʶ 

[6]. ʉʦʷ - Glycine max (L.) Merr. ʵʪʦ ʨʘʩʪʝʥʠʝ ʢʦʨʦʪʢʦʛʦ ʜʥʷ, ʯʫʚʩʪʚʠʪʝʣʴʥʦʝ ʢ ʞʘʨʝ, 

ʫʨʦʞʘʡʥʦʩʪʴ ʢʦʪʦʨʦʛʦ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ ʦʪ ʩʨʦʢʘ ʮʚʝʪʝʥʠʷ ʠ ʩʦʟʨʝʚʘʥʠʷ ʚ ʨʘʟʣʠʯʥʳʭ 

ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʟʦʥʘʭ [7]. 

ʇʨʠ ʩʦʟʜʘʥʠʠ ʥʦʚʳʭ ʩʦʨʪʦʚ ʩʦʠ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ 

ʦʩʦʙʝʥʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʦʩʦʙʝʥʥʦʩʪʠ ʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʦʡ. ʆʩʥʦʚʥʳʤʠ 

ʬʘʢʪʦʨʘʤʠ, ʦʪʣʠʯʘʶʱʠʤʠ ʩʦʨʪʘ ʩʦʠ, ʷʚʣʷʶʪʩʷ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʨʝʘʢʮʠʠ, ʚʳʨʘʞʝʥʥʦʩʪʴ ʦʩʥʦʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʩʪʨʫʢʪʫʨʳ ʫʨʦʞʘʷ,  

ʧʦʪʝʥʮʠʘʣʴʥʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʠ ʩʪʝʧʝʥʴ ʘʜʘʧʪʘʮʠʠ ʢ ʘʙʠʦʪʠʯʝʩʢʠʤ ʬʘʢʪʦʨʘʤ [8-9]. 

ɸʜʘʧʪʠʚʥʦʩʪʴ ʩʦʨʪʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʢʦʨʦʩʪʴʶ ʥʘʯʘʣʴʥʦʛʦ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ, 

ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʬʦʨʤʠʨʦʚʘʥʠʷ ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ, ʚʳʩʦʪʦʡ ʨʘʩʪʝʥʠʷ, 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ ʮʚʝʪʝʥʠʷ ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʣʦʜʦʚ, ʧʨʦʯʥʦʩʪʴʶ ʩʪʝʙʣʷ ʠ 

ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʩʪʦʷʥʠʶ, ʚʳʩʦʪʦʡ ʧʨʠʢʨʝʧʣʝʥʠʷ ʥʠʞʥʠʭ ʙʦʙʦʚ, ʩʦʟʨʝʚʘʥʠʝʤ ʠ 

ʦʪʩʫʪʩʪʚʠʝʤ ʨʘʩʪʨʝʩʢʠʚʘʥʠʷ ʙʦʙʦʚ ʦʜʥʦʚʨʝʤʝʥʥʦ ʠ ʜʨʫʛʠʤʠ ʬʘʢʪʦʨʘʤʠ [10-11]. 
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ɺ ʵʪʦʡ ʩʚʷʟʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʥʪʝʨʝʩ ʠʟʫʯʝʥʠʝ ʧʨʦʮʝʩʩʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʫʧʨʘʚʣʝʥʠʷ ʵʪʠʤ ʧʨʦʮʝʩʩʦʤ ʥʘ ʦʩʥʦʚʝ ʦʮʝʥʢʠ ʦʩʥʦʚʥʳʭ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʮʝʥʥʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʩʦʨʪʘ [12-13]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʩʥʦʚʥʦʡ ʚʝʢʪʦʨ ʩʝʣʝʢʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʥʘʧʨʘʚʣʝʥ ʥʘ ʩʦʟʜʘʥʠʝ 

ʩʦʨʪʦʚ ʩʝʚʝʨʥʦʛʦ ʵʢʦʪʠʧʘ, ʧʦʜʭʦʜʷʱʠʭ ʜʣʷ ʚʦʟʜʝʣʳʚʘʥʠʷ ʚ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ 

ʫʩʣʦʚʠʷʭ ʥʘ ʉʝʚʝʨʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ. 

ɺ ʵʪʦʡ ʩʚʷʟʠ ʮʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʦʩʥʦʚʥʳʭ 

ʭʦʟʷʡʩʪʚʝʥʥʦ-ʮʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ ʟʝʨʥʘ ʩʦʨʪʦʚ ʩʦʠ ʚ 

ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʷʭ ʚʦʟʜʝʣʳʚʘʥʠʷ ʉʝʚʝʨʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʝʜʝʥʳ ʚ 2021-2024 ʛʛ. ʥʘ 

ʙʘʟʝ ʩʝʣʝʢʮʠʦʥʥʦʛʦ ʩʪʘʮʠʦʥʘʨʘ ʅɸʆ çʂʘʟʘʭʩʢʠʡ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. 

ʉ.ʉʝʡʬʫʣʣʠʥʘè ʚ ʊʆʆ çʅʇʎɿʍ ʠʤ.ɸ.ʀ.ɹʘʨʘʝʚʘè 71Á01/ ʚ.ʜ., 50Á39/ ʩ.ʰ.  

ɺ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʩʧʦʣʴʟʦʚʘʥʳ 20 ʩʦʨʪʦʦʙʨʘʟʮʦʚ ʩʦʠ ʨʘʟʣʠʯʥʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ (3 ʩʦʨʪʘ ʨʦʩʩʠʡʩʢʦʡ ʩʝʣʝʢʮʠʠ, 4 ʩʦʨʪʘ ï ʢʠʪʘʡʩʢʦʡ ʩʝʣʝʢʮʠʠ ʠ 13 

ʩʦʨʪʦʦʙʨʘʟʮʦʚ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʩʝʣʝʢʮʠʠ). ʀʟʫʯʘʝʤʳʝ ʩʦʨʪʦʦʙʨʘʟʮʳ ʧʦʜʦʙʨʘʥʳ ʧʦ ʩʪʝʧʝʥʠ 

ʠʭ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ. 

ɻʠʜʨʦʪʝʨʤʠʯʝʩʢʠʡ ʢʦʵʬʬʠʮʠʝʥʪ (ɻʊʂ) ʨʘʩʩʯʠʪʳʚʘʣʩʷ ʧʦ ʤʝʪʦʜʠʢʝ ɻ.ʊ. 

ʉʝʣʷʥʠʥʦʚʘ [14], ʠʩʧʦʣʴʟʫʷ ʜʘʥʥʳʝ ʦ ʩʨʝʜʥʝʩʫʪʦʯʥʳʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʚʦʟʜʫʭʘ ʠ ʩʫʪʦʯʥʳʭ 

ʩʫʤʤʘʭ ʦʩʘʜʢʦʚ, ʧʦʣʫʯʝʥʥʳʝ ʩ ʤʝʪʝʦʩʪʘʥʮʠʠ METUS. ʆʙʨʘʙʦʪʢʘ ʧʦʯʚʳ ʧʨʦʚʦʜʠʣʘʩʴ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʟʦʥʘʣʴʥʦʡ ʪʝʭʥʦʣʦʛʠʝʡ ʚʦʟʜʝʣʳʚʘʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ.  

ʇʦʣʝʚʦʡ ʵʢʩʧʝʨʠʤʝʥʪ ʙʳʣ ʟʘʣʦʞʝʥ ʩʦʛʣʘʩʥʦ ʤʝʪʦʜʠʯʝʩʢʠʤ ʨʝʢʦʤʝʥʜʘʮʠʷʤ ɺʀʈ 

[15], ʨʘʟʤʝʨ ʜʝʣʷʥʦʢ ʩʦʩʪʘʚʣʷʣ 2 ʤĮ, ʩ ʜʚʫʭʢʨʘʪʥʦʡ ʧʦʚʪʦʨʥʦʩʪʴʶ. ʉʪʘʥʜʘʨʪʥʳʡ ʩʦʨʪ 

ʀʚʫʰʢʘ ʨʘʩʧʦʣʘʛʘʣʩʷ ʯʝʨʝʟ ʢʘʞʜʳʝ 10 ʦʙʨʘʟʮʦʚ. ʌʝʥʦʣʦʛʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʨʦʩʪʦʤ ʠ 

ʨʘʟʚʠʪʠʝʤ ʩʦʠ ʦʩʫʱʝʩʪʚʣʷʣʠʩʴ ʧʦ ʤʝʪʦʜʠʢʝ, ʧʨʝʜʣʦʞʝʥʥʦʡ Fehr W.R. ʠ Cavines C.E. [16]. 

ʉʦʨʪʦʚʫʶ ʯʠʩʪʦʪʫ ʠ ʘʥʘʣʠʟ ʵʣʝʤʝʥʪʦʚ ʩʪʨʫʢʪʫʨʳ ʫʨʦʞʘʷ (ʯʠʩʣʦ ʙʦʙʦʚ ʥʘ ʨʘʩʪʝʥʠʠ, 

ʢʦʣʠʯʝʩʪʚʦ ʩʝʤʷʥ ʚ ʙʦʙʝ, ʤʘʩʩʘ ʩʝʤʷʥ ʩ ʦʜʥʦʛʦ ʙʦʙʘ ʠ ʤʘʩʩʘ 1000 ʩʝʤʷʥ) ʧʨʦʚʦʜʠʣʠ ʥʘ 

ʦʩʥʦʚʝ ʦʙʨʘʟʮʘ ʩʥʦʧʘ, ʜʣʷ ʢʦʪʦʨʦʛʦ ʘʥʘʣʠʟʠʨʦʚʘʣʠ 25 ʨʘʩʪʝʥʠʡ [17].  

ɺʳʩʦʪʫ ʨʘʩʪʝʥʠʡ ʠʟʤʝʨʷʣʠ ʧʝʨʝʥʦʩʥʦʡ ʨʝʡʢʦʡ ʜʣʠʥʦʡ 130 ʩʤ ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ 1 ʩʤ, 

ʧʨʠ ʵʪʦʤ ʟʥʘʯʝʥʠʷ ʦʪ 0,5 ʩʤ ʠ ʚʳʰʝ ʦʢʨʫʛʣʷʣʠʩʴ ʜʦ ʙʣʠʞʘʡʰʝʛʦ ʩʘʥʪʠʤʝʪʨʘ. ɺʳʩʦʪʘ 

ʧʨʠʢʨʝʧʣʝʥʠʷ ʥʠʞʥʠʭ ʙʦʙʦʚ ʦʧʨʝʜʝʣʷʣʘʩʴ ʧʫʪʝʤ ʠʟʤʝʨʝʥʠʷ ʨʘʩʩʪʦʷʥʠʷ ʦʪ ʤʝʩʪʘ 

ʧʨʠʢʨʝʧʣʝʥʠʷ ʥʠʞʥʝʛʦ ʙʦʙʘ ʜʦ ʢʦʨʥʝʚʦʡ ʰʝʡʢʠ. ʇʣʦʱʘʜʴ ʠʩʪʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ 

ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʤʝʪʦʜʠʢʝ ɸ.ɸ.ʂʦʨʥʠʣʦʚʘ [18]. 
ɹʠʦʤʘʩʩʫ ʨʘʩʪʝʥʠʡ ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʤʝʪʦʜʠʢʝ ɸ.A. ʅʠʯʠʧʦʨʚʠʯʘ [19].  
ɼʠʥʘʤʠʢʫ ʥʘʢʦʧʣʝʥʠʷ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʚ ʯʘʩʪʷʭ ʨʘʩʪʝʥʠʡ ʦʩʫʱʝʩʪʚʣʷʣʠ ʧʫʪʝʤ 

ʦʪʙʦʨʘ ʧʨʦʙ ʨʘʩʪʝʥʠʡ ʚ ʢʦʣʠʯʝʩʪʚʝ 10 ʨʘʩʪʝʥʠʡ ʩ ʢʘʞʜʦʡ ʜʝʣʷʥʢʠ ʩʦʨʪʘ, ʘ ʟʘʪʝʤ ʩʫʰʢʠ 

ʩʚʝʞʝʡ ʤʘʩʩʳ ʯʘʩʪʝʡ ʨʘʩʪʝʥʠʡ ʜʦ ʘʙʩʦʣʶʪʥʦʛʦ ʩʫʭʦʛʦ ʚʝʩʘ ʚ ʩʫʰʠʣʢʝ ʉʄ 50. ʄʘʨʢʘ 

/250/1000 ʉʐ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 105ϊʉ. 
ʉʪʘʪʠʩʪʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ ʧʦʣʫʯʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ ʧʨʦʚʦʜʠʣʠ ʩ 

ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʳ Statistica ʠ SPSS. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʨʷʣʠʩʴ ʥʘ 

ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʜʠʘʥʳ (Me) ʠ ʥʠʞʥʝʛʦ ʠ ʚʝʨʭʥʝʛʦ ʢʚʘʨʪʠʣʝʡ (Q1ïQ3). 

ɼʣʷ ʩʨʘʚʥʝʥʠʷ ʪʨʝʭ ʠ ʙʦʣʝʝ ʛʨʫʧʧ ʧʦ ʢʦʣʠʯʝʩʪʚʝʥʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ ʩ ʥʦʨʤʘʣʴʥʳʤ ʨʘʩʧʨʝ-

ʜʝʣʝʥʠʝʤ ʧʨʠʤʝʥʷʣʩʷ ʦʜʥʦʬʘʢʪʦʨʥʳʡ ʜʠʩʧʝʨʩʠʦʥʥʳʡ ʘʥʘʣʠʟ, ʘ ʘʧʦʩʪʝʨʠʦʨʥʳʝ ʩʨʘʚʥʝ-

ʥʠʷ ʚʳʧʦʣʥʷʣʠʩʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʨʠʪʝʨʠʷ ʊʴʶʢʠ (ʧʨʠ ʫʩʣʦʚʠʠ ʨʘʚʝʥʩʪʚʘ ʜʠʩʧʝʨʩʠʡ). 

ɺ ʩʣʫʯʘʝ ʥʝʥʦʨʤʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʨʘʚʥʝʥʠʝ ʛʨʫʧʧ ʧʨʦʚʦʜʠʣʦʩʴ ʩ ʧʦʤʦʱʴʶ ʢʨʠ-

ʪʝʨʠʷ ʂʨʘʩʢʝʣʘ-ʋʦʣʣʠʩʘ, ʘ ʘʧʦʩʪʝʨʠʦʨʥʳʝ ʩʨʘʚʥʝʥʠʷ ï ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʨʠʪʝʨʠʷ ɼʘʥʥʘ 

ʩ ʧʦʧʨʘʚʢʦʡ ʍʠʣʣʘ. ʈʘʟʣʠʯʠʷ ʩʯʠʪʘʣʠʩʴ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʤʠ ʧʨʠ ʫʨʦʚʥʝ p < 0,1. 

ʇʨʠ ʠʟʫʯʝʥʠʠ ʠ ʦʮʝʥʢʝ ʧʦʣʠʤʦʨʬʠʟʤʘ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠ 

ʰʢʘʣʫ ʉ.ɸ. ʄʘʤʘʝʚʘ. ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʚʳʩʦʢʦʫʨʦʞʘʡʥʳʭ ʩʦʨʪʦʚ ʩʦʠ ʧʦ ʩʪʘʙʠʣʴʥʦʩʪʠ (ůd 2) 

ʠ ʧʣʘʩʪʠʯʥʦʩʪʠ (bi) ʠʩʧʦʣʴʟʦʚʘʣʠ ʨʝʢʦʤʝʥʜʘʮʠʠ ɺ.ɸ.ɿʳʢʠʥʘ. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. ʋʩʣʦʚʠʷ ʧʨʦʚʝʜʝʥʠʷ ʚ ʧʝʨʠʦʜ 2021-2024 ʛʦʜʳ ʙʳʣʠ 
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ʨʘʟʣʠʯʥʳ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʨʘʟʣʠʯʥʦʡ ʙʳʣʘ ʨʝʘʢʮʠʷ ʩʦʨʪʦʚ ʩʦʠ ʥʘ ʫʩʣʦʚʠʷ ʚʦʟʜʝʣʳʚʘʥʠʷ. 

ʅʘ ʨʠʩʫʥʢʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʛʠʜʨʦʪʝʨʤʠʯʝʩʢʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʟʘ ʛʦʜʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. 

 

 
 

ʈʠʩʫʥʦʢ 1 ï ɻʊʂ ʚ ʧʝʨʠʦʜ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ, 2021-2024 ʛʛ. 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʜʘʥʥʳʭ ʪʘʙʣʠʮʳ ɻʊʂ ʚ ʛʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʨʘʟʣʠʯʘʣʠʩʴ ʧʦ ʛʦʜʘʤ 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʨʝʟʢʦ ʦʪʣʠʯʠʪʝʣʴʥʳʤ ʷʚʣʷʝʪʩʷ 2024 ʛʦʜ (ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʨʦʩʪʘ ʠ 

ʨʘʟʚʠʪʠʷ ʢʫʣʴʪʫʨʳ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʩʦʢʠʤ ʧʦʢʘʟʘʪʝʣʝʤ ʚʣʘʞʥʦʩʪʥʦʛʦ ʨʝʞʠʤʘ ʠ 

ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʠʟʢʠʤ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʬʦʥʘ). ʅʘʠʙʦʣʝʝ ʟʘʩʫʰʣʠʚʳʤʠ ʙʳʣʠ 2021 ʠ 2022 

ʛʦʜʳ. ʂʘʢ ʚʠʜʥʦ ʠʟ ʜʘʥʥʳʭ ʪʘʙʣʠʮʳ ʚ ʦʩʥʦʚʥʳʝ ʧʝʨʠʦʜʳ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʢʫʣʴʪʫʨʳ ʩʦʠ 

ʧʨʦʷʚʣʷʣʦʩʴ ʥʠʟʢʦʝ ʟʥʘʯʝʥʠʝ ʛʠʜʨʦʪʝʨʤʠʯʝʩʢʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ, ʢʘʢ ʠ ʚ ʮʝʣʦʤ ʧʦ 

ʚʝʛʝʪʘʮʠʦʥʥʦʤʫ ʧʝʨʠʦʜʫ. ɺ ʛʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʪʤʝʯʘʣʦʩʴ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴ ʚʳʧʘʚʰʠʭ 

ʦʩʘʜʢʦʚ ʠ ʟʘʩʫʰʣʠʚʦʩʪʴ ʚ ʥʘʯʘʣʴʥʦʤ ʧʝʨʠʦʜʝ ʨʘʟʚʠʪʠʷ ʠ ʚʳʩʦʢʠʡ ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʬʦʥ ʚʦ 

ʚʪʦʨʦʡ ʧʝʨʠʦʜ ʨʘʟʚʠʪʠʷ ʢʫʣʴʪʫʨʳ. ʋʩʣʦʚʠʷ 2023 ʛʦʜʘ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʙʦʣʝʝ 

ʙʣʘʛʦʧʨʠʷʪʥʳʤ ʚ ʥʘʯʘʣʴʥʳʝ ʬʘʟʳ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʢʫʣʴʪʫʨʳ, ʬʘʟʘ ʮʚʝʪʝʥʠʷ ʠ ʧʦʩʣʝ-

ʜʫʶʱʠʝ ʬʘʟʳ ʧʨʦʭʦʜʠʣʠ ʚ ʢʨʠʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʟʘʩʫʭʠ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʩʢʘʟʘʣʦʩʴ ʥʘ 

ʫʨʦʚʥʝ ʫʨʦʞʘʡʥʦʩʪʠ ʠ ʚ ʧʨʦʮʝʩʩʝ ʛʠʙʨʠʜʠʟʘʮʠʠ ʢʫʣʴʪʫʨʳ. ʄʠʥʠʤʘʣʴʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ɻʊʂ 

0,2 ʦʪʤʝʯʘʣʩʷ ʠʤʝʥʥʦ ʚ 2023 ʛʦʜʫ. ʇʦʛʦʜʥʳʝ ʫʩʣʦʚʠʷ 2024 ʛʦʜʘ ʧʦ ʪʝʤʧʝʨʘʪʫʨʥʦʤʫ 

ʨʝʞʠʤʫ ʠ ʚʣʘʛʦʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʟʥʘʯʠʪʝʣʴʥʦ ʦʪʣʠʯʘʣʠʩʴ ʦʪ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʭ ʧʦʢʘʟʘ-

ʪʝʣʝʡ ʠ ʧʨʝʜʳʜʫʱʠʭ 2021-2023 ʛʦʜʦʚ. ʆʪʤʝʯʘʣʦʩʴ ʧʨʝʚʳʰʝʥʠʝ ʦʩʘʜʢʦʚ ʚ ʩʨʘʚʥʝʥʠʠ ʩ 

ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʤʠ ʜʘʥʥʳʤʠ ʥʘ 160, 8 ʤʤ ʙʦʣʴʰʝ (ʤʘʡ ʤʝʩʷʮ ʧʨʝʚʳʰʝʥʠʝ ʩʦʩʪʘʚʠʣʦ 

44,5 ʤʤ, ʠʶʥʴ ï 22,8 ʤʤ, ʠʶʣʴ ï 6,3 ʤʤ, ʘʚʛʫʩʪ-66,8 ʤʤ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ʅʝ ʩʚʦʡʩʪʚʝʥʥʦʝ 

ʜʣʷ ʫʩʣʦʚʠʡ ʩʝʚʝʨʘ ʂʘʟʘʭʩʪʘʥʘ ʦʙʠʣʴʥʦʝ ʚʳʧʘʜʝʥʠʝ ʦʩʘʜʢʦʚ ʚ ʤʘʝ ʤʝʩʷʮʝ ʧʨʠʚʝʣʦ ʢ 

ʧʦʣʫʯʝʥʠʶ ʭʦʨʦʰʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦʣʝʚʦʡ ʚʩʭʦʞʝʩʪʠ ʠ ʜʨʫʞʥʦʩʪʠ ʚʩʭʦʜʦʚ. ʆʩʥʦʚʥʳʝ 

ʬʘʟʳ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʢʫʣʴʪʫʨʳ ʩʦʠ ʧʨʦʭʦʜʠʣʠ ʧʨʠ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʠʟʢʦʤ ʪʝʤʧʝʨʘʪʫʨʥʦʤ 

ʬʦʥʝ ʠ ʚʳʩʦʢʦʡ ʚʣʘʞʥʦʩʪʠ. ʋʚʝʣʠʯʝʥʠʝ ʦʩʘʜʢʦʚ ʚ ʪʝʯʝʥʠʝ ʚʝʛʝʪʘʮʠʠ ʨʘʩʪʝʥʠʡ ʧʨʠʚʝʣʠ ʢ 

ʥʝʜʦʙʦʨʫ ʩʫʤʤʳ ʵʬʬʝʢʪʠʚʥʳʭ ʪʝʤʧʝʨʘʪʫʨ, ʯʪʦ ʧʦʚʣʠʷʣʦ ʥʘ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʠʟʫʯʘʝʤʳʭ 

ʩʦʨʪʦʚ ʩʦʠ. 

ʇʦʢʘʟʘʪʝʣʴ ɻʊʂ ʟʘ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ï 1,34 ʷʚʣʷʝʪʩʷ ʥʝ ʩʚʦʡʩʪʚʝʥʥʳʤ ʜʣʷ 

ʫʩʣʦʚʠʡ ʩʝʚʝʨʘ ʂʘʟʘʭʩʪʘʥʘ, ʝʩʣʠ ʫʯʝʩʪʴ, ʯʪʦ ʧʨʝʜʳʜʫʱʠʝ 3 ʛʦʜʘ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʢʘʢ 

ʦʩʪʨʦ ʠ ʟʘʩʫʰʣʠʚʳʝ. ʉʦʦʪʚʝʩʪʚʝʥʥʦ ʦʮʝʥʢʘ ʩʦʨʪʦʙʨʘʟʮʦʚ ʩʦʠ ʚ ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʷʭ 

ʚʳʟʳʚʘʝʪ ʧʨʘʢʪʠʯʝʩʢʠʡ ʠʥʪʝʨʝʩ ʜʣʷ ʩʝʣʝʢʮʠʠ ʧʨʠ ʩʦʟʜʘʥʠʠ ʩʦʨʪʦʚ ʩ ʚʳʩʦʢʠʤʠ 

ʘʜʘʧʪʘʮʠʦʥʥʳʤʠ ʩʧʦʩʦʙʥʦʩʪʷʤʠ ʜʣʷ ʫʩʣʦʚʠʡ ʉʝʚʝʨʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ. 

ɸʢʘʜʝʤʠʢ ʂ.ɸ. ʊʠʤʠʨʷʟʝʚ ʛʦʚʦʨʠʣ, ʯʪʦ ʩʦʣʥʝʯʥʘʷ ʠʥʩʦʣʷʮʠʷ ʥʝ ʠʩʧʦʣʴʟʫʝʤʳʡ 
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ʘʩʩʠʤʠʣʷʮʠʦʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ ʵʪʦ ʙʦʛʘʪʩʪʚʦ ʧʦʪʝʨʷʥʥʦʝ ʥʘʚʩʝʛʜʘ [20]. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ 

ʧʨʠ ʩʦʟʜʘʥʠʠ ʥʦʚʳʭ ʩʦʨʪʦʚ ʩʦʠ ʥʝʦʙʭʦʜʠʤʦ ʫʜʝʣʷʪʴ ʧʦʢʘʟʘʪʝʣʷʤ ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ. ʇʦʩʝʚʳ ʩʦʠ, ʬʦʨʤʠʨʫʶʱʠʝ ʠʟʙʳʪʦʯʥʦ ʚʳʩʦʢʠʝ ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʠʝ 

ʧʦʪʝʥʮʠʘʣʳ, ʤʦʛʫʪ ʜʘʪʴ ʤʝʥʴʰʠʝ ʫʨʦʞʘʠ, ʧʦʩʢʦʣʴʢʫ ʚ ʪʘʢʠʭ ʧʦʩʝʚʘʭ ʩʥʠʞʘʝʪʩʷ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʬʦʪʦʩʠʥʪʝʟʘ [21]. ɺ ʛʦʜʳ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʳʷʚʣʝʥʦ, ʪʦ 

ʘʩʩʠʤʠʣʷʮʠʦʥʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʚ ʥʘʯʘʣʴʥʳʝ ʧʝʨʠʦʜʳ ʨʘʟʚʠʪʠʷ ʙʳʣʘ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝ 

ʙʦʣʴʰʘʷ. ʈʦʩʪ ʠ ʫʚʝʣʠʯʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʪʤʝʯʘʝʪʩʷ ʚ 

ʬʘʟʫ ʮʚʝʪʝʥʠʷ, ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʦʪʤʝʯʘʝʪʩʷ ʚ ʬʘʟʫ ʙʦʙʦʦʙʨʘʟʦʚʘʥʠʷ 

ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʩʦʨʪʦʚ ʩʦʠ. ʇʨʠ ʵʪʦʤ ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ 

ʫʩʣʦʚʠʷ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ 2024 ʛʦʜʘ ʥʝ ʩʚʦʡʩʪʚʝʥʥʳ ʜʣʷ ʫʩʣʦʚʠʡ ʉʝʚʝʨʥʦʛʦ 

ʂʘʟʘʭʩʪʘʥʘ. ɿʥʘʯʝʥʠʷ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʬʦʪʦʩʠʥʪʝʟʘ, ʧʣʦʱʘʜʠ ʣʠʩʪʴʝʚ, ʫʨʦʚʥʷ ʙʠʦʤʘʩʩʳ 

ʧʨʝʚʳʰʘʣʠ ʟʥʘʯʝʥʠʷ ʧʦʣʫʯʝʥʥʳʝ ʚ 2021-2023 ʛʦʜʘʭ ʥʘ 18-34%.  

ɺ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʧʦʢʘʟʘʪʝʣʴ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʬʦʪʦʩʠʥʪʝʟʘ ʠʟʤʝʥʷʣʩʷ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʨʪʘ ʠ ʫʩʣʦʚʠʡ ʚʦʟʜʝʣʳʚʘʥʠʷ. ʅʘ ʨʠʩʫʥʢʝ 2 ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʦʢʘʟʘʪʝʣʠ 

ʩʨʝʜʥʝʛʦ ʟʥʘʯʝʥʠʷ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʬʦʪʦʩʠʥʪʝʟʘ ʚ ʨʘʟʨʝʟʝ ʠʟʫʯʘʝʤʳʭ ʩʦʨʪʦʚ ʩʦʠ ʚ ʧʝʨʠʦʜ 

2021-2024 ʛʛ. 

 

 
 

ʈʠʩʫʥʦʢ 2 ï ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʬʦʪʦʩʠʥʪʝʟʘ ʩʦʨʪʦʚ ʩʦʠ, ʩʨ. ʟʘ 2021-2024 ʛʛ. 

 

ʉʦʛʣʘʩʥʦ ʧʦʣʫʯʝʥʥʳʤ ʜʘʥʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʥʘʯʘʣʴʥʳʡ ʧʝʨʠʦʜ ʨʘʟʚʠʪʠʷ (ʚʩʭʦʜʳ-

ʮʚʝʪʝʥʠʝ) ʩʦʨʪʦʚ ʩʦʠ ʥʝ ʩʠʣʴʥʦ ʨʘʟʣʠʯʘʣʠʩʴ ʧʦ ʜʘʥʥʦʤʫ ʧʨʠʟʥʘʢʫ. ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʧʦ 

ʛʦʜʘʤ ʩʦʩʪʘʚʠʣʦ ʚ ʬʘʟʫ ʚʩʭʦʜʦʚ ï 0,7673, ʚʝʪʚʣʝʥʠʷ ï 0,7243, ʮʚʝʪʝʥʠʷ ï 0,7933, ʙʦʙʦʦʙʨʘ-

ʟʦʚʘʥʠʷ ï 0,8324 ʠ ʥʘʣʠʚʘ ʩʝʤʷʥ ï 0,788 ʩʤ
2
 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺ ʩʚʷʟʠ ʩ ʥʘʨʘʩʪʘʥʠʝʤ ʤʘʩʩʳ 

ʨʘʩʪʝʥʠʡ ʠ ʚ ʬʘʟʳ ʮʚʝʪʝʥʠʝ-ʩʦʟʨʝʚʘʥʠʝ ʦʪʤʝʯʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ʠ ʘʩʩʠʤʠʣʠ-

ʨʫʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩʦʨʪʦʚ ʩʦʠ. ʄʘʢʩʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʧʦʣʫʯʝʥʳ ʚ ʬʘʟʫ ʙʦʙʦʦʙʨʘʟʦ-

ʚʘʥʠʷ, ʚʦ ʚʩʝ ʛʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʉʨʝʜʠ ʚʩʝʭ ʠʟʫʯʘʝʤʳʭ ʩʦʨʪʦʚ ʥʫʞʥʦ ʚʳʜʝʣʠʪʴ ʩʦʨʪ 

ʀʚʫʰʢʘ, ʚʳʨʘʞʝʥʥʦʩʪʴ ʧʨʠʟʥʘʢʘ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʜʨʫʛʠʤʠ ʥʘʠʤʝʥʴʰʘʷ, ʦʜʥʘʢʦ ʧʦʣʫʯʝʥʘ 

ʚʳʩʦʢʘʷ ʫʨʦʞʘʡʥʦʩʪʴ. ɸʥʘʣʦʛʠʯʥʳʝ ʜʘʥʥʳʝ ʪʘʢ ʞʝ ʧʦʣʫʯʝʥʳ ʧʦ ʧʦʢʘʟʘʪʝʣʶ ʧʣʦʱʘʜʠ 

ʣʠʩʪʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ (ʨʠʩʫʥʦʢ 3). ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʧʦ ʛʦʜʘʤ ʩʦʩʪʘʚʠʣʦ ʚ ʬʘʟʫ ʚʩʭʦʜʦʚ ï 

13,48, ʚʝʪʚʣʝʥʠʷ ï 24,4, ʮʚʝʪʝʥʠʷ ï 37,5, ʙʦʙʦʦʙʨʘʟʦʚʘʥʠʷ ï 46,18 ʠ ʥʘʣʠʚʘ ʩʝʤʷʥ ï 

72,81ʝʜʠʥʠʮ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʜʘʥʥʳʤ ʧʨʠʟʥʘʢʘʤ ʚʳʜʝʣʠ-

ʣʠʩʴ ʩʦʨʪʘ ʩʦʠ ʀʚʫʰʢʘ (ʂʘʟʘʭʩʪʘʥ), LongKen 310 (ʂʠʪʘʡ), ʈʦʩʴ (ʈʦʩʩʠʷ), ʧʝʨʩʧʝʢʪʠʚʥʘʷ 

ʣʠʥʠʷ 78, ʧʝʨʩʧʝʢʪʠʚʥʘʷ ʣʠʥʠʷ 63, ʧʝʨʩʧʝʢʪʠʚʥʘʷ ʣʠʥʠʷ 113 ʠ ʧʝʨʩʧʝʢʪʠʚʥʘʷ ʣʠʥʠʷ 86 

(ʂʘʟʘʭʩʪʘʥ). ɺʳʜʝʣʝʥʥʳʝ ʣʠʥʠʠ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʩʪʘʙʠʣʴʥʳʤ ʨʦʩʪʦʤ ʚ ʨʘʟʥʳʝ ʧʝʨʠʦʜʳ 

ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʩʦʠ ʠ ʤʘʢʩʠʤʘʣʴʥʳʤ ʟʥʘʯʝʥʠʝʤ ʚ çʧʠʢʦʚʳʡ ʧʝʨʠʦʜè ʧʨʦʷʚʣʝʥʠʷ 

ʠʟʫʯʘʝʤʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʦʥʠ ʤʦʛʫʪ ʙʳʪʴ ʨʝʢʦʤʝʥʜʦʚʘʥʳ ʜʣʷ ʧʨʘʢʪʠʯʝʩʢʦʡ 
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ʩʝʣʝʢʮʠʠ ʧʨʠ ʩʦʟʜʘʥʠʠ ʩʢʦʨʦʩʧʝʣʳʭ ʩʦʨʪʦʚ ʩ ʘʢʪʠʚʥʳʤ ʚʝʛʝʪʘʪʠʚʥʳʤ ʠ ʨʝʧʨʦʜʫʢʪʠʚʥʳʤ 

ʨʦʩʪʦʤ. 

 
 

ʈʠʩʫʥʦʢ 3 ï ʇʣʦʱʘʜʴ ʣʠʩʪʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩʦʨʪʦʚ ʩʦʠ, ʩʨ. ʟʘ 2021-2024 ʛʛ. 

 

 

ʄʥʦʛʠʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʙʳʣʦ ʜʦʢʘʟʘʥʦ, ʯʪʦ ʨʘʩʪʷʥʫʪʦʝ ʨʘʟʚʠʪʠʝ ʛʝʥʝʨʘʪʠʚʥʦʛʦ 

ʨʦʩʪʘ (ʚ ʫʩʣʦʚʠʷʭ ʉʝʚʝʨʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ ʚʘʞʥʳʤ ʷʚʣʷʝʪʩʷ ʩʦʢʨʘʱʝʥʥʳʡ ʨʦʩʪ I ʧʝʨʠʦʜʘ 

ʚʝʛʝʪʘʮʠʠ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʡ ʨʦʩʪ II ʧʝʨʠʦʜʘ) ʚʣʠʷʝʪ ʥʘ ʥʘʢʦʧʣʝʥʠʝ ʙʠʦʤʘʩʩʳ ʨʘʩʪʝʥʠʡ. 

ʂʘʢ ʧʦʢʘʟʘʣʠ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʩʦʨʪʘ ʩʦʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝʩʷ ʚʳʩʦʢʠʤʠ 

ʟʥʘʯʝʥʠʷʤʠ ʧʦʢʘʟʘʪʝʣʷ ʩʦʜʝʨʞʘʥʠʷ ʙʠʦʤʘʩʩʳ, ʦʪʣʠʯʘʣʠʩʴ ʚʳʩʦʢʦʡ ʩʝʤʝʥʥʦʡ ʧʨʦʜʫʢ-

ʪʠʚʥʦʩʪʴʶ ʚ ʩʨʝʜʥʝʤ ʥʘ 13-18% ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʨʪʘ. ʅʘ ʨʠʩ.4 ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘ-

ʪʳ ʥʘʢʦʧʣʝʥʠʷ ʙʠʦʤʘʩʩʳ ʠ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʚ ʛʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʢʘʢ ʚ ʨʘʟʨʝʟʝ ʠʟʫʯʘʝʤʳʭ 

ʩʦʨʪʦʦʙʨʘʟʮʦʚ ʩʦʠ, ʪʘʢ ʠ ʚ ʩʨʝʜʥʝʤ ʠʭ ʟʥʘʯʝʥʠʠ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʜʠʥʘʤʠʢʠ ʥʘʢʦʧʣʝʥʠʷ. 

ʂʘʢ ʧʦʢʘʟʳʚʘʶʪ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʙʠʦʤʝʪʨʠʯʝʩʢʠʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʩʦʨʪʦʚʘʷ ʦʩʦʙʝʥʥʦʩʪʴ ʠʤʝʝʪ ʟʥʘʯʠʪʝʣʴʥʫʶ ʨʦʣʴ. ʆʜʥʦʟʥʘʯʥʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ 

ʬʘʟʳ ʨʘʟʚʠʪʠʷ ʢʫʣʴʪʫʨʳ ʚʣʠʷʶʪ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʟʥʘʯʝʥʠʡ ʚ ʨʘʟʨʝʟʝ ʠʟʫʯʘʝʤʳʭ ʩʦʨʪʦʚ 

ʩʦʠ. ɺ ʫʩʣʦʚʠʷʭ 2024 ʛʦʜʘ ʥʘʢʦʧʣʝʥʦ ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ ʩʦʜʝʨʞʘʥʠʷ 

ʙʠʦʤʘʩʩʳ ʠ ʥʘʢʦʧʣʝʥʠʷ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ, ʚ ʩʨʘʚʥʝʥʠʠ ʩ 2021-23 ʛʦʜʘʤʠ. ɺ ʩʨʝʜʥʝʤ 

ʫʚʝʣʠʯʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʚʘʨʴʠʨʦʚʘʣʦ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʨʪʘ ʠ ʝʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʥʘ 21-

34%. ʇʨʠ ʵʪʦʤ ʨʝʟʢʦʝ ʫʚʝʣʠʯʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʩʧʨʦʚʦʮʠʨʦʚʘʣʦ ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ 

ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ, ʚ ʨʘʟʨʝʟʝ ʬʘʟ ʨʘʟʚʠʪʠʷ ʩʦʨʪʦʚ ʪʘʢ ʞʝ ʦʪʤʝʯʘʣʦʩʴ ʟʥʘʯʠʪʝʣʴʥʦʝ 

ʫʜʣʠʥʝʥʠʝ, ʦʩʦʙʝʥʥʦ II ʧʝʨʠʦʜʘ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ.  
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ʙ 

ʘ ï ʩʦʜʝʨʞʘʥʠʝ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ, ʙ ï ʙʠʦʤʘʩʩʘ 

ʈʠʩʫʥʦʢ 4 ï ʉʦʜʝʨʞʘʥʠʝ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʠ ʙʠʦʤʘʩʩʳ ʩʦʨʪʦʚ ʩʦʠ, ʩʨ. ʟʘ 2021-2024 ʛʛ. 

 

ʂʘʢ ʧʦʢʘʟʳʚʘʝʪ ʧʨʘʢʪʠʢʘ ʚ ʫʩʣʦʚʠʷʭ ʉʝʚʝʨʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ ʫʚʝʣʠʯʝʥʠʝ ʙʠʦʤʝʪʨʠ-

ʯʝʩ-ʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʰʘʝʪ çʨʠʩʢʠè ʥʠʟʢʦʡ ʫʨʦʞʘʡʥʦʩʪʠ ʠ ʢʘʯʝʩʪʚʘ 

ʧʦʣʫʯʝʥʥʦʛʦ ʩʝʤʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. ɻʨʘʬʠʯʝʩʢʘʷ ʚʠʟʫʘʣʠʟʘʮʠʷ ʠʟʫʯʘʝʤʳʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʚʳʧʦʣʥʝʥʘ ʩ ʧʦʤʦʱʴʶ ʙʠʧʣʦʪ ʘʥʘʣʠʟʘ (ʨʠʩʫʥʦʢ 5). 

  
ʘ ʙ 

ʘ ï ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʬʦʪʦʩʠʥʪʝʟʘ, ʧʣʦʱʘʜʠ ʣʠʩʪʴʝʚ 

ʙ ï ʩʦʜʝʨʞʘʥʠʝ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʠ ʙʠʦʤʘʩʩʳ 
 

ʈʠʩʫʥʦʢ 5 ï ɻʨʘʬʠʯʝʩʢʘʷ ʚʠʟʫʘʣʠʟʘʮʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʬʦʪʦʩʠʥʪʝʟʘ, ʧʣʦʱʘʜʠ ʣʠʩʪʴʝʚ, ʩʦʜʝʨʞʘʥʠʷ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʠ ʙʠʦʤʘʩʩʳ 

ʨʘʩʪʝʥʠʡ, ʩʨ. ʟʘ 2021-2024 ʛ. 

 

ʂʘʢ ʧʦʢʘʟʘʣʠ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʛʝʥʦʪʠʧʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ 

ʠʟʫʯʘʝʤʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʩʦʩʪʘʚʣʷʝʪ ʚʳʩʦʢʠʡ ʧʨʦʮʝʥʪ (ʧʨʠ ʦʮʝʥʢʝ ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʠʭ 

ʧʘʨʘʤʝʪʨʦʚ-76,57%) ʠ 81,28% ʧʨʠ ʥʘʢʦʧʣʝʥʠʠ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʠ ʙʠʦʤʘʩʩʳ ʨʘʩʪʝʥʠʡ. 

ʀʟʫʯʘʝʤʳʝ ʩʨʝʜʳ ʢʦʨʨʝʣʠʨʫʶʪ ʚ ʨʘʟʨʝʟʝ ʜʚʫʭ ʚʝʢʪʦʨʦʚ ʩʨʝʜʳ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ 

ʥʝʦʙʭʦʜʠʤʦ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʧʨʠ ʩʦʟʜʘʥʠʠ ʠ ʦʪʙʦʨʝ ʠʩʭʦʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʩʦʠ ʚ ʫʩʣʦʚʠʷʭ 

ʉʝʚʝʨʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʠ ʧʦʢʘʟʘʪʝʣʠ ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʙʠʦʤʘʩʩʳ ʢʘʢ ʬʘʢʪʦʨ ʧʦʚʳʰʝʥʠʷ ʫʨʦʞʘʡʥʦʩʪʠ. ɺ ʩʚʷʟʠ ʩ ʚʳʩʦʢʠʤ 

ʛʝʥʦʪʠʧʠʯʝʩʢʠʤ ʵʬʬʝʢʪʦʤ. ɼʣʷ ʧʨʘʢʪʠʯʝʩʢʦʡ ʩʝʣʝʢʮʠʠ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʤʦʛʫʪ ʙʳʪʴ ʨʝʢʦʤʝʥʜʦʚʘʥʳ ʩʦʨʪʘ Beidou 14 (ʂʠʪʘʡ), ɸʚʘʥʪʘ (ʈʦʩʩʠʷ), ʧʝʨʩʧʝʢʪʠʚʥʘʷ 

ʣʠʥʠʷ 78, ʧʝʨʩʧʝʢʪʠʚʥʘʷ ʣʠʥʠʷ 86 ʠ 113 (ʂʘʟʘʭʩʪʘʥ).  
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ʋʨʦʞʘʡʥʦʩʪʴ ʷʚʣʷʝʪʩʷ ʠʪʦʛʦʤ ʧʨʦʷʚʣʝʥʠʷ ʚʩʝʭ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠ 

ʩʚʦʡʩʪʚ ʩʦʨʪʦʚ ʚ ʢʦʥʢʨʝʪʥʳʭ ʫʩʣʦʚʠʷʭ ʛʦʜʘ (ʩʨʝʜʳ), ʘ ʪʘʢʞʝ ʨʝʟʫʣʴʪʘʪʦʤ ʠʭ ʘʜʘʧʪʠʚʥʳʭ 

ʩʧʦʩʦʙʥʦʩʪʝʡ, ʧʣʘʩʪʠʯʥʦʩʪʠ ʠ ʩʪʘʙʠʣʴʥʦʩʪʠ [22].  

ʂʘʢ ʧʦʢʘʟʘʣʠ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʫʨʦʚʝʥʴ ʫʨʦʞʘʡʥʦʩʪʠ ʠʟʤʝʥʷʣʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʛʦʜʘ 

ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʠ ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʩʦʨʪʘ. ɺ ʫʩʣʦʚʠʷʭ 2021 ʛʦʜʘ ʤʠʥʠʤʘʣʴʥʦʝ ʠ 

ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʚʘʨʴʠʨʦʚʘʣʦ 4,5é12,5 ʮ/ʛʘ, ʚ 2022 ʛʦʜʫ 3,6é10,8 ʮ/ʛʘ, ʚ 2023 ʛʦʜʫ 

3,3é15,4 ʮ/ʛʘ ʠ ʚ 2024 ʛʦʜʫ ʦʪ 5,1é15,8 ʮ/ʛʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʄʥʦʛʦʤʠ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ 

ʙʳʣʦ ʜʦʢʘʟʘʥʦ, ʯʪʦ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʦʪʝʥʮʠʘʣʘ ʢʫʣʴʪʫʨʳ ʩʦʠ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʛʝʥʦʪʠʧʠ-

ʯʝʩʢʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʢʦʤʧʣʝʢʩʘ ʵʣʝʤʝʥʪʦʚ ʩʪʨʫʢʪʫʨʳ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʨʘʩʪʝʥʠʡ, 

ʚʣʠʷʶʱʠʭ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ. ɺ ʪʘʙʣʠʮʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʢʦʨʨʝʣʷ-

ʮʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ ʤʝʞʜʫ ʵʣʝʤʝʥʪʘʤʠ ʩʪʨʫʢʪʫʨʳ ʫʨʦʞʘʷ ʠ ʫʨʦʞʘʡʥʦʩʪʴʶ. 

 
ʊʘʙʣʠʮʘ 1 ï ʂʦʨʨʝʣʷʮʠʦʥʥʳʝ ʩʚʷʟʠ ʤʝʞʜʫ ʧʦʢʘʟʘʪʝʣʷʤʠ ʩʪʨʫʢʪʫʨʳ ʫʨʦʞʘʷ ʠ 

ʫʨʦʞʘʡʥʦʩʪʴʶ, ʩʨʝ. ʟʘ 2021-2024 ʛʛ. 

 

 ʂʦʣ-ʚʦ ʙʦ-

ʙʦʚ ʥʘ 1 

ʨʘʩʪʝʥʠʠ, 

ʰʪ 

ʂʦʣ-ʚʦ 

ʟʝʨʝʥ ʚ 

ʙʦʙʝ, ʰʪ 

ʄʘʩʩʘ 

ʩʝʤʷʥ ʩ  

ʨʘʩʪʝʥʠʷ, 

ʛ.  

ʄʘʩʩʘ 

ʩʝʤʷʥ ʩ 

ʙʦʙʘ, ʛ 

ʄʘʩʩʘ 

1000 

ʩʝʤʷʥ, ʛ  

ʋʨʦʞʘʡʥʦʩʪʴ, 

ʮ/ʛʘ 

ʂʦʣ-ʚʦ ʙʦʙʦʚ ʥʘ 

ʨʘʩʪʝʥʠʠ, ʰʪ 
1           

ʂʦʣ-ʚʦ ʟʝʨʝʥ ʚ ʙʦʙʝ, 

ʰʪ 
0,00 1,00         

ʄʘʩʩʘ ʩʝʤʷʥ ʩ 

ʨʘʩʪʝʥʠʷ, ʛ.  
0,68 0,39 1,00       

ʄʘʩʩʘ ʩʝʤʷʥ ʩ ʙʦʙʘ, ʛ 0,18 -0,17 0,32 1,00     

ʄʘʩʩʘ 1000 ʩʝʤʷʥ, ʛ  -0,11 0,22 0,31 -0,09 1,00   

ʋʨʦʞʘʡʥʦʩʪʴ, ʮ/ʛʘ 0,51 0,31 0,31 0,01 0,06 1 

 

ʉʣʘʙʦʡ ʢʦʨʨʝʣʷʮʠʦʥʥʦʡ ʩʚʷʟʴʶ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʧʦʢʘʟʘʪʝʣʠ ʤʘʩʩʘ ʩʝʤʷʥ ʩ 

ʨʘʩʪʝʥʠʷ ʠ ʢʦʣʠʯʝʩʪʚʦ ʟʝʨʝʥ ʚ ʙʦʙʝ (r=0,39), ʤʘʩʩʘ ʩʝʤʷʥ ʩ ʙʦʙʘ ʠ ʤʘʩʩʘ ʩʝʤʷʥ ʩ ʨʘʩʪʝʥʠʷ 

(r=0,32), ʤʘʩʩʘ 1000 ʩʝʤʷʥ ʠ ʤʘʩʩʘ ʩʝʤʷʥ ʩ ʨʘʩʪʝʥʠʷ (r=0,31), ʧʦʢʘʟʘʪʝʣʴ ʫʨʦʞʘʡʥʦʩʪʠ ʩ 

ʢʦʣʠʯʝʩʪʚʦʤ ʟʝʨʝʥ ʚ ʙʦʙʝ (r=0,31), ʧʦʢʘʟʘʪʝʣʴ ʫʨʦʞʘʡʥʦʩʪʠ ʠ ʤʘʩʩʘ ʩʝʤʷʥ ʩ ʨʘʩʪʝʥʠʷ 

r=0,31 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʉʨʝʜʥʠʤ ʫʨʦʚʥʝʤ ʢʦʨʨʝʣʷʮʠʦʥʥʳʭ ʩʚʷʟʝʡ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ 

ʤʘʩʩʘ ʩʝʤʷʥ ʩ ʨʘʩʪʝʥʠʷ ʠ ʢʦʣʠʯʝʩʪʚʦ ʙʦʙʦʚ ʥʘ ʨʘʩʪʝʥʠʠ r=0,68 ʠ ʤʝʞʜʫ ʫʨʦʞʘʡʥʦʩʪʴʶ ʠ 

ʢʦʣʠʯʝʩʪʚʦʤ ʙʦʙʦʚ ʥʘ ʨʘʩʪʝʥʠʠ r=0,51. ɺ ʩʚʷʟʠ ʩ ʚʳʩʦʢʠʤ ʧʦʢʘʟʘʪʝʣʝʤ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ 

ʧʦʢʘʟʘʪʝʣʷ ʫʨʦʞʘʡʥʦʩʪʠ ʚ ʛʦʜʳ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʙʳʣ ʧʨʦʚʝʜʝʥ ʨʝʛʨʝʩʩʠʦʥʥʳʡ 

ʘʥʘʣʠʟ ʤʝʞʜʫ ʧʦʢʘʟʘʪʝʣʷʤʠ ʵʣʝʤʝʥʪʦʚ ʩʪʨʫʢʪʫʨʳ ʫʨʦʞʘʷ ʠ ʫʨʦʞʘʡʥʦʩʪʴʶ (ʨʠʩʫʥʦʢ 6). 

ʇʦʣʫʯʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʨʝʛʨʝʩʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ ʧʦʜʪʚʝʨʞʜʘʶʪ ʨʝʟʫʣʴʪʘʪʳ ʢʦʨʨʝʣʷ-

ʮʠʦʥʥʳʭ ʩʚʷʟʝʡ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʫʨʦʞʘʡʥʦʩʪʠ ʚ ʫʩʣʦʚʠʷʭ ʉʝʚʝʨʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ.  

ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʥʝʚʦʟʤʦʞʥʦ ʦʜʥʦʟʥʘʯʥʦ ʦʧʨʝʜʝʣʠʪʴ 

ʥʘʧʨʘʚʣʝʥʠʝ ʩʝʣʝʢʮʠʠ, ʦʜʥʘʢʦ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʛʦʜʳ, ʥʘʠʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʜʣʷ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʚʳʩʦʢʦʡ ʫʨʦʞʘʡʥʦʩʪʠ. ʅʘʠʙʦʣʝʝ ʦʧʪʠʤʘʣʴʥʳʤʠ ʜʣʷ ʚʳʨʘʞʝʥʥʦʩʪʠ 

ʧʦʢʘʟʘʪʝʣʷ ʙʳʣʠ 2021 ʠ 2023 ʛʦʜʳ. ʉʦʛʣʘʩʥʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ 

ʩʦʨʪʘ ʀʚʫʰʢʘ (ʂʘʟʘʭʩʪʘʥ), Beidou 14 (ʂʠʪʘʡ), ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʣʠʥʠʠ 78, 63, 86 ʠ 113 

(ʂʘʟʘʭʩʪʘʥ) ʢʦʪʦʨʳʝ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʚʳʩʦʢʠʤʠ ʩʨʝʜʥʠʤʠ ʟʥʘʯʝʥʠʷʤʠ ʠʟʫʯʘʝʤʦʛʦ 

ʧʨʠʟʥʘʢʘ. ʄʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ ʚ ʦʪʜʝʣʴʥʳʝ ʛʦʜʳ ʧʦʣʫʯʝʥʳ ʧʦ ʩʦʨʪʘʤ ʉʂ 

ʕʣʘʥʘ (ʈʦʩʩʠʷ), Heike 59 (ʂʠʪʘʡ), ʈʦʩʴ (ʈʦʩʩʠʷ), ʅʘʜʝʞʜʘ (ʂʘʟʘʭʩʪʘʥ), ʘ ʪʘʢʞʝ ʧʦ 

ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʣʠʥʠʷʤ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. 
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ʈʠʩʫʥʦʢ 6 ï ʈʝʛʨʝʩʩʠʦʥʥʳʡ ʘʥʘʣʠʟ ʤʝʞʜʫ ʧʦʢʘʟʘʪʝʣʷʤʠ ʵʣʝʤʝʥʪʦʚ ʩʪʨʫʢʪʫʨʳ ʫʨʦʞʘʷ 

ʠ ʫʨʦʞʘʡʥʦʩʪʴʶ, ʩʨ. ʟʘ 2021-2024 ʛʛ. 

 

ɺ ʪʘʙʣʠʮʝ 2 ʧʨʝʜʩʪʘʚʣʝʥʳ ʣʫʯʰʠʝ ʩʦʨʪʘ ʩʦʠ ʧʦ ʧʦʢʘʟʘʪʝʣʶ ʫʨʦʞʘʡʥʦʩʪʠ ʟʘ ʛʦʜʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ.  

 
ʊʘʙʣʠʮʘ 2 ï ʋʨʦʞʘʡʥʦʩʪʴ ʠ ʧʦʢʘʟʘʪʝʣʠ ʩʪʘʙʠʣʴʥʦʩʪʠ ʠ ʧʣʘʩʪʠʯʥʦʩʪʠ ʣʫʯʰʠʭ ʩʦʨʪʦʚ ʩʦʠ, ʩʨ. 

ʟʘ 2021-2023 ʛʛ. 

 

 ̄ ʉʦʨʪʦʙʨʘʟʮʳ 
ʋʨʦʞʘʡʥʦʩʪʴ, ʮ/ʛʘ 

ʩʨ ů ů
2
 CV, % 

2021 2022 2023 2024 

1 ʀʚʫʰʢʘ St. 10,1 7,9 12,5 12,5 10,8 1,91 3,67 17,8 

2 ʃʠʥʠʷ 113 10 5,4 14,5 16,2 11,5 4,19 17,6 36,4 

3 ʃʠʥʠʷ 78 8,1 10,4 15,4 13,1 11,75 3,05 9,29 26,9 

 

ɺ ʛʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʨʦʚʝʥʴ ʫʨʦʞʘʡʥʦʩʪʠ ʠʟʫʯʘʝʤʳʭ ʩʦʨʪʦʚ ʩʦʠ ʠʟʤʝʥʷʣʩʷ ʚ 

ʰʠʨʦʢʠʭ ʧʨʝʜʝʣʘʭ. ʕʪʦ ʜʦʢʘʟʳʚʘʝʪ ʠʟʤʝʥʯʠʚʦʩʪʴ ʧʦʢʘʟʘʪʝʣʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʘʨʠʘʮʠʠ 

(CV, %). ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʩʦʨʪ ʀʚʫʰʢʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʚʘʨʠʘʮʠʠ ʚ ʩʨʝʜʥʝʡ ʩʪʝʧʝʥʠ, ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʣʠʥʠʠ 113 ʠ 78 ʦʪʥʦʩʷʪʩʷ ʢ 

ʩʦʨʪʦʦʙʨʘʟʮʘʤ ʩ ʚʳʩʦʢʦʡ ʚʘʨʠʘʮʠʝʡ ʧʨʠʟʥʘʢʘ. ʊʘʢ ʞʝ ʦʥʠ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʚʳʩʦʢʠʤʠ 

ʟʥʘʯʝʥʠʷʤʠ ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʙʠʦʤʝʪʨʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚ 

ʠʩʩʣʝʜʫʝʤʳʝ ʛʦʜʳ. ʇʦ ʧʦʢʘʟʘʪʝʣʶ ʧʣʘʩʪʠʯʥʦʩʪʠ ʦʪʥʦʩʠʣʠʩʴ ʢ ʚʳʩʦʢʦʧʣʘʩʪʠʯʥʳʤ ʩʦʨʪʘʤ 

ʠʥʪʝʥʩʠʚʥʦʛʦ ʪʠʧʘ, ʦʪʟʳʚʘʶʱʠʭʩʷ ʥʘ ʫʣʫʯʰʝʥʠʝ ʫʩʣʦʚʠʡ ʩʨʝʜʳ (bi=2,22 ʠ 2,03 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ʇʦ ʧʦʢʘʟʘʪʝʣʶ ʢʦʵʬʬʠʮʠʝʥʪʘ ʩʪʘʙʠʣʴʥʦʩʪʠ (ůd
2
) ʚʳʜʝʣʠʚʰʠʝʩʷ ʩʦʨʪʘ 

ʦʪʥʦʩʠʣʠʩʴ ʢ ʥʝʩʪʘʙʠʣʴʥʳʤ, ʙʦʣʝʝ ʚʳʩʦʢʠʤ ʟʥʘʯʝʥʠʝʤ ʩʪʘʙʠʣʴʥʦʩʪʠ ʧʨʠʟʥʘʢʘ ʦʪʣʠʯʘʝʪʩʷ 

ʩʦʨʪ ʀʚʫʰʢʘ (ůd
2
=3,4).  

ɺʳʚʦʜʳ. ʄʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʦʢʘʟʳʚʘʣʠ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʠʟʫʯʘʝʤʳʭ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʮʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ ʠ ʫʨʦʞʘʡʥʳʭ ʩʚʦʡʩʪʚ ʩʦʨʪʦʚ 

ʩʦʠ ʨʘʟʣʠʯʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ɺʳʷʚʣʝʥʦ, ʯʪʦ ʠʟʫʯʘʝʤʳʝ ʧʦʢʘʟʘʪʝʣʠ ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ 

y = -0,0514x + 8,98 

RĮ = 0,0504 
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ʩʪʝʧʝʥʠ ʚʣʠʷʶʪ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʚʳʩʦʢʦʡ ʫʨʦʞʘʡʥʦʩʪʠ, ʵʪʦ ʜʦʢʘʟʳʚʘʶʪ ʨʝʟʫʣʴʪʘʪʳ 

ʙʠʧʣʦʪ ʘʥʘʣʠʟʘ ʠ ʢʦʨʨʝʣʷʮʠʦʥʥʳʭ ʩʚʷʟʝʡ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚ ʫʩʣʦʚʠʷʭ ʉʝʚʝʨʥʦʛʦ 

ʂʘʟʘʭʩʪʘʥʘ ʦʮʝʥʢʘ ʧʨʦʜʫʢʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʠʩʭʦʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʦʟʚʦʣʠʪ ʩʦʟʜʘʪʴ 

ʚʳʩʦʢʦʫʨʦʞʘʡʥʳʝ ʠ ʩʪʘʙʠʣʴʥʳʝ ʩʦʨʪʘ ʩʦʠ.   
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ʊᴅʞʽʨʠʙʝʜʝ ʘʛʨʦʪʝʭʥʠʢʘ ʘʡʤʘץʪʳץ ᴇʩʽʨʫ ʪʝʭʥʦʣʦʛʠʷʩʳʥʘ ʩᴅʡʢʝʩ ʞװʨʛʽʟʽʣʜʽ, ʘʣ ʘʣסʳ ʝʛʽʩ ʪʘʟʘ ʩװʨ   

ʪʘʥʘʧ ʙʦʣʜʳ. ɼʘʣʘʣʳץ ʪᴅʞʽʨʠʙʝ ɹʈᴆʐʀ ᴅʜʽʩʪʝʤʝʣʽʢ ʥײʩץʘʫʣʘʨʳʥʘ ʩᴅʡʢʝʩ ʩʘʣʳʥʜʳ. 

ʄʘʡʙײʨʰʘץʪʳש ʬʦʪʦʩʠʥʪʝʪʠʢʘʣʳץ ʙʝʣʩʝʥʜʽʣʽʛʽ ʤʝʥ ʙʠʦʤʝʪʨʠʷʣʳץ ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥ ʙʘסʘʣʘʫ װʰʽʥ 

ʞʘʣʧʳסʘ ʪʘʥʳʤʘʣ ᴅʜʽʩʪʝʤʝʣʝʨ ץʦʣʜʘʥʳʣʜʳ. ʕʢʩʧʝʨʠʤʝʥʪʪʽʢ ʜʝʨʝʢʪʝʨʜʽש ʩʪʘʪʠʩʪʠʢʘʣʳץ ᴇשʜʝʫʽ 

Statistica ʞᴅʥʝ SPSS ʙʘסʜʘʨʣʘʤʘʣʘʨʳ ʘʨץʳʣʳ ʞװʨʛʽʟʽʣʜʽ. ʉʦʷʥʳש ʞʦסʘʨʳ ᴇʥʽʤʜʽ ʩʦʨʪʪʘʨʳʥ 

ʘʥʳץʪʘʫ װʰʽʥ ʪײʨʘץʪʳʣʳץ (ůdĮ) ʞᴅʥʝ ʧʣʘʩʪʠʢʘʣʳʣʳץ (bi) ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥ ʝʩʢʝʨʝ ʦʪʳʨʳʧ, ɺ.ɸ. 

ɿʳʢʠʥʥʽײ שʩʳʥʳʩʪʘʨʳ ץʦʣʜʘʥʳʣʜʳ. 

ᴆʥʽʤʜʽʣʽʢʪʽץ שʘʣʳʧʪʘʩʫʳʥ ʙʘסʘʣʘʫ װʰʽʥ ʜʘץʳʣʜʳש ʩʦʨʪʪʳץ ʝʨʝʢʰʝʣʽʢʪʝʨʽ ʤʝʥ ᴇʥʜʽʨʽʩʪʽʢ 

ʧʨʦʮʝʩʽʥʽש ʝʨʝʢʰʝʣʽʢʪʝʨʽʥ ʝʩʢʝʨʫ ץʘʞʝʪ ʝʢʝʥʽ ʙʝʣʛʽʣʽ. ɹײʣ ʞʘסʜʘʡʜʘ ʤʘʡʙײʨʰʘץ ʩʦʨʪʪʘʨʳʥʳש 

ʞʦסʘʨʳ ᴇʥʽʤʽʥʽץ שʘʣʳʧʪʘʩʫʳʥʘ ʬʦʪʦʩʠʥʪʝʪʠʢʘʣʳץ ʙʝʣʩʝʥʜʽʣʽʢ ʪʝ, ʙʠʦʤʝʪʨʠʷʣʳץ ʢᴇʨʩʝʪʢʽʰʪʝʨ ʜʝ 

ᴅʩʝʨ ʝʪʢʝʥʽʥ ʟʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ ʘʥʳץʪʘʜʳ. 2021-2023 ײץʨץʘץʰʳʣʳץ ʞʳʣʜʘʨʜʘסʳ ʙʠʦʤʘʩʩʘʥʳש 

ʝʛʽʥ ʢᴇʛʽ ʬʘʟʘʩʳʥʘʥ ʛװʣʜʝʥʫ ʬʘʟʘʩʳʥʘ ʜʝʡʽʥʛʽ ʰʘʤʘʩʳ 0,65...16,625 ʢʛ/ʛʘ ʘʨʘʣʳסʳʥʜʘ ʘʫʳʪץʳʧ 

ʦʪʳʨʜʳ, ʝש ʞʦסʘʨʳ ʢᴇʨʩʝʪʢʽʰʽ ʪץײʳʤ ʪʦʣʳʩʫ ʬʘʟʘʩʳʥʜʘ, 2024 ʞʳʣ ʞʘסʜʘʡʳʥʜʘ ʦʨʪʘ ʝʩʝʧʧʝʥ 21-
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  .ʘʣʜʳץʘʨʳʣʘʫ ʙʘʡסʨʘʜʳ.  ʞʦײץ 34%

ᴆʩʽʤʜʽʢʪʝʛʽ ײץʨסʘץ ʟʘʪʪʳײץ שʨʘʤʳ ʙʦʡʳʥʰʘ ʜʘ ץײʩʘʩ ʢᴇʨʩʝʢʢʽʰʪʝʨ ץʘʣʳʧʪʘʩʪʳ. 

ʌʦʪʦʩʠʥʪʝʟʜʽʢ ʙʝʣʩʝʥʜʽʣʽʢ ʢᴇʨʩʝʪʢʽʰʪʝʨʽ ʙʦʡʳʥʰʘ (ʬʦʪʦʩʠʥʪʝʟ ץʘʨץʳʥʜʳʣʳסʳ) ʝװ שʣʢʝʥ ʤᴅʥ 

ʙײʨʰʘץץʘʧʪʳש ʪװʟʽʣʫ ʬʘʟʘʩʳʥʜʘ ʙʘʡץʘʣʘʜʳ ʞᴅʥʝ 0,8506 ʤʢʤʦʣʴ ʉʆ2/ʤ
2
 ʩ ʜʝשʛʝʡʽʥʝ ʞʝʪʪʽ. 

ʉʦʥʜʘʡ-ʘץ ʟʝʨʪʪʝʣʛʝʥ ʩʦʨʪ װʣʛʽʣʝʨʽʥʝ ʙʘʡʣʘʥʳʩʪʳ ʤᴅʥʜʝʨ 2024 ʞʳʣʜʳ 13-25% ʘʨʘʣʳסʳʥʜʘ 

ᴇʟʛʝʛʝʥʽʥ ʝʨʝʢʰʝ ʘʪʘʧ ᴇʪʫ ץʘʞʝʪ. ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽʥʝ ʩᴅʡʢʝʩ, ʬʦʪʦʩʠʥʪʝʪʠʢʘʣʳץ ʞᴅʥʝ 

ʙʠʦʤʝʪʨʠʷʣʳץ ʢᴇʨʩʝʪʢʽʰʪʝʨʜʽש ʩʘʣʳʩʪʳʨʤʘʣʳ ʪװʨʜʝ ʞʦסʘʨʳ ʢᴇʨʩʝʪʢʽʰʪʝʨʽ ʙʘʨ ʩʦʨʪ װʣʛʽʣʝʨʽʥʜʝ 

ᴇʥʽʤʜʽʣʽʢʪʽש ʞʦסʘʨʳʣʘʫ ʪʝʥʜʝʥʮʠʷʩʳ   ʀʚʫʰʢʘ, Beidou 14 78, 63, 86 ʞᴅʥʝ 113, ʧʝʨʩʧʝʢʪʠʚʘʣʳץ 

ʣʠʥʠʷʣʘʨʳʥʜʘ ʙʘʡץʘʣʜʳ. ʂʝʡʙʽʨ ʞʳʣʜʘʨʜʘסʳ ʝש ʞʦסʘʨʳ ᴇʥʽʤ ʉʂ ʕʣʘʥʘ, Heike 59, ʈʦʩ, ʅʘʜʝʞʜʘ 

ʩʦʨʪʪʘʨʳ ʙʦʡʳʥʰʘ ʘʣʳʥʜʳ. 

ʇʨʘʢʪʠʢʘʣʳץ ʩʝʣʝʢʮʠʷ װʰʽʥ ᴇʥʽʤʜʽʣʽʢʪʽ ʞᴅʥʝ ʦʥʳש ʵʢʦʣʦʛʠʷʣʳץ ʪײʨʘץʪʳʣʳסʳʥ ʘʨʪʪʳʨʫ 

 .ʤʢʽʥװʦʣʜʘʥʳʣʫʳ ʤץ ʪʘʨץʩʳʟʳ ץʧʝʨʩʧʝʢʪʠʚʘʣʳ ץʰʽʥ ʀʚʫʰʢʘ ʩʦʨʪʳ ʤʝʥ 113 ʞᴅʥʝ 78 ʦʪʘʥʜʳװ

ʊʽʨʝʢ ʩᴇʟʜʝʨ: ʤʘʡʙײʨʰʘץ, ʩʦʨʪ, ʬʦʪʦʩʠʥʪʝʟ, ʙʠʦʤʘʩʩʘ, ᴇʥʽʤʜʽʣʽʢ 

 

 

 

ASSESSMENT OF ECONOMICALLY VALUABLE TRAITS OF SOYBEAN AND 

THEIR INFLUENCE ON PRODUCTIVITY IN THE CONDITIONS OF NORTHERN 

KAZAKHSTAN  

 

Kipshakbayeva GA., Candidate of Agricultural Sciences, Associate Professor  

Ashirbekova I.A., 3nd year Doctoral student  

Kadrinov M.K. , Master of Economic Sciences  

Amantaev B.O., Candidate of Agricultural Sciences, Associate Professor  

Zhumash A.K., 2nd year master student  

 

JSC "Kazakh Agrotechnical Research University named after S.Seifullin", Astana, Kazakhstan 

 

Abstract. The article presents the results of studies of variety samples of soybeans of different 

origin, conducted in 2021-2024. The research was carried out on the assessment of photosynthetic, 

biometric indicators and productivity of soybean varieties. Agricultural technology in the experiment 

corresponded to the zonal cultivation technology, and the previous culture was pure steam. The field 

experiment was established according to the methodological recommendations of the VIR. Well-known 

methods were used to evaluate photosynthetic activity and biometric indicators. Statistical processing of 

the obtained experimental data was carried out with the help of Statistica and SPSS programs. To 

determine high-yield soybean varieties, taking into account stability (ůdĮ) and plasticity (bi), the 

recommendations were applied by V.A. Zykina. 

It is well known that to evaluate the formation of productivity, it is necessary to take into account varietal 

features and features of the production process of the culture. In this case, according to the results of the 

research, it was revealed that both photosynthetic activity and biometric indicators influenced the 

formation of high-yield soybean cultivars. In the years with dry conditions in 2021-2023, the amount of 

biomass from the seedling phase to the flowering phase varied from 0.65 to 16,625 kg/ha, the maximum 

value was noted in the seeding phase, in 2024, the indicator was exceeded by an average of 21-34%. An 

analogous picture is formed by the indicator of dry matter. According to indicators of photosynthetic 

activity (photosynthesis intensity), the maximum value is noted in the bean formation phase and reaches 

the level of 0.8506 ɛmol CO2/m2 s. It is also necessary to highlight the year 2024, where the values, 

depending on the studied varieties, changed within 13-25%. According to the results of the research, there 

is a tendency to increase the productivity of varieties with relatively high indicators of both 

photosynthetic and biometric indicators, such as Ivushka, Beidou 14, promising lines 78, 63, 86 and 113. , 

Russia and Nadezhda. 

The Ivushka variety and domestic promising lines 113 and 78 can be used for practical selection 

to increase productivity and its ecological stability. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʛʝʥʦʚ ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʧʰʝʥʠʮʳ, ʦʙʫʩʣʘʚʣʠʚʘʶʱʠʭ ʧʨʦʷʚʣʝʥʠʝ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʟʘʙʦʣʝʚʘʥʠʷʤ, 

ʚʳʟʳʚʘʝʤʳʤ ʧʘʪʦʛʝʥʥʳʤʠ ʛʨʠʙʘʤʠ ʚ ʦʙʨʘʟʮʘʭ ʷʨʦʚʦʡ ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʩʝʣʝʢʮʠʠ ʢ 

ʣʠʩʪʦʚʦʡ (Lr), ʩʪʝʙʣʝʚʦʡ ʨʞʘʚʯʠʥʝ (Sr) ʠ ʪʚʝʨʜʦʡ ʛʦʣʦʚʥʝ (Bt). ɼʘʥʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʚʳʟʳʚʘʝʤʳʝ 

ʧʘʪʦʛʝʥʥʳʤʠ ʛʨʠʙʘʤʠ ʷʚʣʷʶʪʩʷ ʦʜʥʠʤʠ ʠʟ ʥʘʠʙʦʣʝʝ ʦʧʘʩʥʳʭ ʠ ʚʨʝʜʦʥʦʩʥʳʭ, ʧʨʦʚʦʮʠʨʫʷ 

ʢʨʫʧʥʳʝ ʦʯʘʛʠ ʟʘʙʦʣʝʚʘʥʠʷ, ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʟʥʘʯʠʪʝʣʴʥʳʝ ʧʦʪʝʨʠ ʫʨʦʞʘʷ ʧʰʝʥʠʮʳ ʢʘʞʜʳʡ ʛʦʜ 

ʠ ʩʥʠʞʘʷ ʢʘʯʝʩʪʚʦ ʧʦʣʫʯʘʝʤʦʡ ʠʟ ʥʝʝ ʧʨʦʜʫʢʮʠʠ.  

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʩʦʨʪʘ ʜʦʥʦʨʳ, ʥʦʩʠʪʝʣʠ ʛʝʥʦʚ ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʚʨʝʜʦʥʦʩʥʳʤ ʙʦʣʝʟʥʷʤ  ʷʨʦʚʦʡ ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ, ʠʩʭʦʜʷ ʠʟ ʢʦʪʦʨʳʭ ʤʦʞʥʦ 

ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦʙ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʘʣʴʥʝʡʰʝʛʦ ʠʭ ʧʨʠʤʝʥʝʥʠʷ ʚ ʩʝʣʝʢʮʠʠ ʧʦ ʜʘʥʥʦʤʫ 

ʥʘʧʨʘʚʣʝʥʠʶ ʠʣʠ ʦʨʛʘʥʠʯʝʩʢʦʤ ʟʝʤʣʝʜʝʣʠʠ. ɺ ʩʪʘʪʴʝ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʛʝʥʳ ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʧʰʝʥʠʮʳ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʧʘʪʦʛʝʥʥʳʤ ʛʨʠʙʘʤ, ʪʘʢʠʝ ʢʘʢ: Lr19, Lr21, Lr24, Lr37, Sr22, Sr43, Sr47, 

Lr39, Bt9, Bt10, Bt12. ʀʜʝʥʪʠʬʠʢʘʮʠʶ ʛʝʥʦʚ ʫʩʪʦʡʯʠʚʦʩʪʠ ʧʰʝʥʠʮʳ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʧʘʪʦʛʝʥʥʳʤ 
ʛʨʠʙʘʤ ʧʨʦʚʦʜʠʣʠ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʇʎʈ ʘʥʘʣʠʟʘ ʮʝʣʝʚʳʭ 

ʫʯʘʩʪʢʦʚ ʠ ʧʦʜʙʦʨʘ ʢ ʥʠʤ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʧʨʘʡʤʝʨʦʚ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʝʥʳ ʫʩʪʦʡʯʠʚʦʩʪʠ ʧʰʝʥʠʮʳ, ʣʠʩʪʦʚʘʷ ʠ ʩʪʝʙʣʝʚʘʷ ʨʞʘʚʯʠʥʘ, ʪʚʝʨʜʘʷ 

ʛʦʣʦʚʥʷ, ʧʘʪʦʛʝʥʥʳʝ ʛʨʠʙʳ, ʇʎʈ, ʵʣʝʢʪʨʦʬʦʨʝʟ. 

 

ʉʪʝʙʣʝʚʘʷ ʠ ʣʠʩʪʦʚʘʷ ʨʞʘʚʯʠʥʘ, ʘ ʪʘʢʞʝ ʪʚʝʨʜʘʷ ʛʦʣʦʚʥʷ ʧʰʝʥʠʮʳ ʷʚʣʷʶʪʩʷ 

ʦʜʥʠʤʠ ʠʟ ʥʘʠʙʦʣʝʝ ʨʘʟʨʫʰʠʪʝʣʴʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ [1]. ʕʪʠ ʙʦʣʝʟʥʠ ʧʦʨʘʞʘʶʪ ʟʝʨʥʦʚʳʝ 

ʢʫʣʴʪʫʨʳ, ʦʩʦʙʝʥʥʦ ʧʰʝʥʠʮʫ, ʥʘʥʦʩʷ ʟʥʘʯʠʪʝʣʴʥʳʡ ʫʱʝʨʙ ʩʝʣʴʩʢʦʤʫ ʭʦʟʷʡʩʪʚʫ ʥʘ 

ʛʣʦʙʘʣʴʥʦʤ ʫʨʦʚʥʝ. ʇʨʠ ʦʧʪʠʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʜʣʷ ʧʘʪʦʛʝʥʦʚ ʩʥʠʞʝʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ 

ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ ʦʪ 20 ʜʦ 80% [2]. ʀʥʬʝʢʮʠʠ ʙʳʩʪʨʦ ʨʘʟʤʥʦʞʘʶʪʩʷ ʠ ʨʘʩʧʨʦʩʪʨʘʥʷʶʪʩʷ 

ʥʘ ʙʦʣʴʰʠʝ ʧʣʦʱʘʜʠ ʚ ʪʝʯʝʥʠʝ ʦʜʥʦʛʦ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ. ʇʦ ʧʨʦʛʥʦʟʘʤ 

ʇʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʆʆʅ (FAO), ʝʞʝʛʦʜʥʦ ʧʦʪʝʨʠ 

ʫʨʦʞʘʷ ʧʰʝʥʠʮʳ ʠʟ-ʟʘ ʙʦʣʝʟʥʝʡ ʠ ʚʨʝʜʠʪʝʣʝʡ ʫʚʝʣʠʯʠʣʠʩʴ ʩ 52,2 ʤʠʣʣʠʦʥʦʚ ʟʝʨʥʦʚʳʭ 

ʝʜʠʥʠʮ ʚ 1986-1990 ʛʛ. ʜʦ 70 ʤʠʣʣʠʦʥʦʚ ʪʦʥʥ ʚ 1998-2005 ʛʛ. [3]. 

ʉʪʝʙʣʝʚʘʷ ʨʞʘʚʯʠʥʘ, ʚʳʟʚʘʥʥʘʷ ʛʨʠʙʢʦʤ P.graminis f.sp.tritici (Pgt), ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʦʜʥʫ ʠʟ ʦʩʥʦʚʥʳʭ ʫʛʨʦʟ ʜʣʷ ʧʰʝʥʠʮʳ. ʕʪʦ ʟʘʙʦʣʝʚʘʥʠʝ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ 

ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʩʥʠʞʝʥʠʶ ʨʦʩʪʘ ʠ ʫʨʦʞʘʡʥʦʩʪʠ ʧʰʝʥʠʮʳ. ɺ 1999 ʛʦʜʫ ʚ ʋʛʘʥʜʝ ʙʳʣ 

ʚʳʷʚʣʝʥ ʨʘʥʥʝʝ ʥʝʠʟʚʝʩʪʥʳʡ ʚʠʨʫʣʝʥʪʥʳʡ ʠʟʦʣʷʪ Pgt, ʥʘʟʚʘʥʥʳʡ Ug99, ʢʦʪʦʨʳʡ ʩʤʦʛ 

ʧʨʝʦʜʦʣʝʪʴ ʛʝʥ ʫʩʪʦʡʯʠʚʦʩʪʠ Sr31, ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʚ ʤʷʛʢʦʡ ʧʰʝʥʠʮʝ (Triticum 
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aestivum) [4]. 

ʃʠʩʪʦʚʘʷ ʨʞʘʚʯʠʥʘ ʧʰʝʥʠʮʳ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʙʫʨʳʤʠ ʧʫʩʪʫʣʘʤʠ ʥʘ ʣʠʩʪʴʷʭ ʠ 

ʚʣʘʛʘʣʠʱʘʭ, ʘ ʪʘʢʞʝ ʧʦʪʝʤʥʝʥʠʝʤ ʪʢʘʥʠ ʠ ʦʞʦʛʘʤʠ ʧʨʠ ʩʠʣʴʥʦʤ ʨʘʟʚʠʪʠʠ ʙʦʣʝʟʥʠ. 

ʆʧʪʠʤʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʜʘʥʥʦʛʦ ʧʘʪʦʛʝʥʘ ï ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʦʪ 15 ʜʦ 25 ʛʨʘʜʫʩʦʚ ʠ 

ʜʦʩʪʘʪʦʯʥʘʷ ʚʣʘʞʥʦʩʪʴ [5]. ʊʚʝʨʜʘʷ ʛʦʣʦʚʥʷ ʧʰʝʥʠʮʳ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ 

ʟʥʘʯʠʤʳʭ ʙʠʦʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ, ʦʛʨʘʥʠʯʠʚʘʶʱʠʭ ʚʦʟʜʝʣʳʚʘʥʠʝ ʧʰʝʥʠʮʳ ʠ 

ʧʨʦʠʟʚʦʜʩʪʚʦ ʟʝʨʥʘ ʧʦ ʚʩʝʤʫ ʤʠʨʫ. ɺ ɽʚʨʦʧʝ ʠ ɸʤʝʨʠʢʝ ʧʦʪʝʨʠ ʫʨʦʞʘʷ ʠʟ-ʟʘ ʵʪʦʡ ʙʦʣʝʟʥʠ 

ʤʦʛʫʪ ʧʨʝʚʳʰʘʪʴ 50%, ʘ ʚ ʥʝʢʦʪʦʨʳʝ ʛʦʜʳ ʙʦʣʝʟʥʴ ʧʨʠʚʦʜʠʪ ʢ ʧʦʣʥʦʡ ʫʪʨʘʪʝ ʫʨʦʞʘʷ [6]. 

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʚʳʩʦʢʦʛʦ ʢʘʯʝʩʪʚʘ ʟʝʨʥʘ ʠ ʚʳʩʦʢʦʡ ʫʨʦʞʘʡʥʦʩʪʠ, ʧʨʦʠʟʚʦʜʠʪʝʣʠ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʜʦʣʞʥʳ ʠʩʧʦʣʴʟʦʚʘʪʴ ʫʩʪʦʡʯʠʚʳʝ ʢ ʙʦʣʝʟʥʷʤ ʩʦʨʪʘ [7]. ɺ 

ʛʣʦʙʘʣʴʥʦʤ ʤʘʩʰʪʘʙʝ ʫʜʝʣʷʝʪʩʷ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʛʝʥʝʪʠʯʝʩʢʦʡ ʟʘʱʠʪʝ ʨʘʩʪʝʥʠʡ, ʚʢʣʶʯʘʷ 

ʛʝʥʳ ʫʩʪʦʡʯʠʚʦʩʪʠ, ʪʘʢʠʝ ʢʘʢ Lr, Sr ʠ Bt, ʧʨʦʪʠʚ ʙʫʨʦʡ ʠ ʩʪʝʙʣʝʚʦʡ ʨʞʘʚʯʠʥʳ, ʘ ʪʘʢʞʝ 

ʪʚʝʨʜʦʡ ʛʦʣʦʚʥʠ ʧʰʝʥʠʮʳ [8]. ʈʘʟʨʘʙʦʪʘʥʳ ʤʦʣʝʢʫʣʷʨʥʳʝ ʤʘʨʢʝʨʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʵʪʠʤʠ 

ʛʝʥʘʤʠ ʫʩʪʦʡʯʠʚʦʩʪʠ. ʇʨʠʤʝʥʝʥʠʝ ʤʝʪʦʜʦʚ ʤʦʣʝʢʫʣʷʨʥʦʡ ʙʠʦʣʦʛʠʠ ʧʦʟʚʦʣʷʝʪ ʦʙʥʘʨʫʞʠ-

ʚʘʪʴ ʠ ʩʦʟʜʘʚʘʪʴ ʫʩʪʦʡʯʠʚʳʝ ʢ ʟʘʙʦʣʝʚʘʥʠʷʤ ʩʦʨʪʘ ʧʰʝʥʠʮʳ, ʘ ʪʘʢʞʝ ʠʥʪʨʦʛʨʝʩʩʠʨʦʚʘʪʴ 

ʛʝʥʳ ʫʩʪʦʡʯʠʚʦʩʪʠ ʚ ʩʦʨʪʘ ʩ ʞʝʣʘʝʤʳʤʠ ʭʦʟʷʡʩʪʚʝʥʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ [9]. 

ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʚ ʙʘʟʝ ʜʘʥʥʳʭ Komugi Wheat Genetics Resource Database ʠʤʝʶʪ-

ʩʷ ʩʚʝʜʝʥʠʷ ʦ 69 ʛʝʥʘʭ ʫʩʪʦʡʯʠʚʦʩʪʠ (Sr-ʛʝʥʦʚ) ʢ ʩʪʝʙʣʝʚʦʡ ʨʞʘʚʯʠʥʝ, ʠʟ ʢʦʪʦʨʳʭ 45 ʠʜʝʥ-

ʪʠʬʠʮʠʨʦʚʘʥʳ, ʘ 24 ʠʤʝʶʪ ʚʨʝʤʝʥʥʦʝ ʦʙʦʟʥʘʯʝʥʠʝ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʛʝʥʳ 

Sr2, Sr13, Sr14, Sr22, Sr25, Sr26, Sr27, Sr28, Sr29, Sr31, Sr32, Sr33, Sr35, Sr36, Sr37, Sr39, 

Sr40, Sr43, Sr44, Sr45, Sr46 ʠ Sr1A.1R ʧʨʦʷʚʣʷʶʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʪʠʚ ʨʘʩʳ Ug99 [10]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʟʚʝʩʪʥʦ 68 Lr-ʛʝʥʦʚ ʫʩʪʦʡʯʠʚʦʩʪʠ ʠ ʠʭ ʘʣʣʝʣʝʡ ʧʦ ʦʪʥʦʰʝʥʠʶ 

ʢ ʙʫʨʦʡ ʨʞʘʚʯʠʥʝ, ʠʟ ʢʦʪʦʨʳʭ 25 ʥʘʭʦʜʷʪʩʷ ʥʘ ʩʪʘʜʠʠ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʊʘʢʞʝ ʠʟʚʝʩʪʥʦ 15 

ʦʣʠʛʦʛʝʥʦʚ, ʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʷʶʪ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʪʚʝʨʜʦʡ ʛʦʣʦʚʥʝ ʫ ʧʰʝʥʠʮʳ. ʕʪʠ ʛʝʥʳ 

ʧʨʠʩʫʪʩʪʚʫʶʪ ʚ ʛʝʥʦʪʠʧʘʭ ʨʘʟʣʠʯʥʳʭ ʩʦʨʪʦʚ ʠ ʣʠʥʠʡ ʧʰʝʥʠʮʳ ʢʘʢ ʧʦ ʦʪʜʝʣʴʥʦʩʪʠ, ʪʘʢ ʠ 

ʚ ʩʦʯʝʪʘʥʠʷʭ ʥʝʩʢʦʣʴʢʠʭ Bt-ʛʝʥʦʚ [11]. 

ʇʨʦʠʟʚʦʜʩʪʚʦ ʠ ʩʝʣʝʢʮʠʷ ʧʰʝʥʠʮʳ ʩ ʵʬʬʝʢʪʠʚʥʳʤʠ ʛʝʥʘʤʠ ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʧʦʟʚʦʣʠʪ ʦʙʝʩʧʝʯʠʪʴ ʚʳʩʦʢʠʝ ʫʨʦʞʘʠ ʠ ʫʣʫʯʰʠʪʴ ʢʘʯʝʩʪʚʦ ʟʝʨʥʘ [12]. ʎʝʣʴʶ ʜʘʥʥʦʡ 

ʨʘʙʦʪʳ ʙʳʣʦ ʚʳʷʚʣʝʥʠʝ ʛʝʥʦʚ ʫʩʪʦʡʯʠʚʦʩʪʠ Sr22, Sr43, Sr47 ʢ ʩʪʝʙʣʝʚʦʡ, Lr19, Lr21, Lr24, 

Lr37, Lr39 ʢ ʣʠʩʪʦʚʦʡ ʨʞʘʚʯʠʥʘʤ, ʘ ʪʘʢʞʝ Bt9, Bt10, Bt12 ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʪʚʝʨʜʦʡ 

ʛʦʣʦʚʥʝ ʚ ʩʦʨʪʘʭ ʷʨʦʚʦʡ ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʩʝʣʝʢʮʠʠ (ʅʘʫʯʥʦ-

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʮʝʥʪʨ ʟʝʨʥʦʚʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠʤʝʥʠ ɸ.ʀ. ɹʘʨʘʝʚʘ). 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʈʘʙʦʪʘ ʧʨʦʚʦʜʠʣʘʩʴ ʥʘ ʙʘʟʝ ʣʘʙʦʨʘʪʦʨʠʠ 

ʦʨʛʘʥʠʟʘʮʠʠ ï ʦʨʠʛʠʥʘʪʦʨʘ ʜʘʥʥʳʭ ʩʦʨʪʦʚ, ʚ ʅʘʫʯʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʤ ʮʝʥʪʨʝ ʟʝʨʥʦʚʦʛʦ 

ʭʦʟʷʡʩʪʚʘ ʠʤʝʥʠ ɸ.ʀ.ɹʘʨʘʝʚʘ. ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʩʣʫʞʠʣʠ ʦʙʨʘʟʮʳ ʧʰʝʥʠʮʳ: 

ʐʦʨʪʘʥʜʠʥʩʢʘʷ 2012 ʠ ʐʦʨʪʘʥʜʠʥʩʢʘʷ 2014. 

ɼʣʷ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʛʝʥʦʤʥʘʷ ɼʅʂ ʚʳʜʝʣʷʣʘʩʴ ʠʟ 10-

ʜʥʝʚʥʳʭ ʧʨʦʨʦʩʪʢʦʚ ʧʰʝʥʠʮʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʉʊɸɺ-ʤʝʪʦʜʘ [13]. ʕʬʬʝʢʪʠʚʥʦʩʪʴ 

ʚʳʜʝʣʝʥʠʷ ɼʅʂ ʦʮʝʥʠʚʘʣʘʩʴ ʩ ʧʦʤʦʱʴʶ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʘ NanoDrop 2000 (Thermo Fisher 

Scientific, USA). ʇʦʣʠʤʝʨʘʟʥʘʷ ʮʝʧʥʘʷ ʨʝʘʢʮʠʷ (ʇʎʈ) ʠʣʠ ʘʤʧʣʠʬʠʢʘʮʠʷ ʤʘʨʢʝʨʥʳʭ 

ʛʝʥʦʚ ʧʨʦʚʦʜʠʣʘʩʴ ʚ ʢʦʥʝʯʥʦʤ ʦʙʲʝʤʝ ʨʝʘʢʮʠʠ 15 ʤʢʣ, ʢʦʪʦʨʳʡ ʩʦʜʝʨʞʘʣ: 1,5 ʤʄ Se-

ʙʫʬʝʨʘ, 2 ʤʄ dNTP, 50 ʤʄ MgCl2, 10 ʧʤʦʣʴ ʧʨʷʤʦʛʦ ʠ ʦʙʨʘʪʥʦʛʦ ʧʨʘʡʤʝʨʘ, 1U TaqDNA 

ʧʦʣʠʤʝʨʘʟʳ ʠ ɼʅʂ ʩ ʢʦʥʮʝʥʪʨʘʮʠʝʡ 100 ʥʛ/ʤʢʣ. ɺ ʭʦʜʝ ʨʘʙʦʪʳ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ 

ʤʦʣʝʢʫʣʷʨʥʳʝ ʤʘʨʢʝʨʳ ʜʣʷ 10 ʛʝʥʦʚ Lr ʠ Bt. ɼʣʷ ʢʘʞʜʦʛʦ ʤʘʨʢʝʨʘ ʙʳʣʠ ʧʦʜʦʙʨʘʥʳ 

ʦʧʪʠʤʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʪʝʨʤʦʮʠʢʣʠʨʦʚʘʥʠʷ (ʪʘʙʣʠʮʘ 1). ʈʘʟʜʝʣʝʥʠʝ ʧʨʦʜʫʢʪʦʚ 

ʘʤʧʣʠʬʠʢʘʮʠʠ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʥʘ 1,5% ʘʛʘʨʦʟʥʦʤ ʛʝʣʝ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʙʨʦʤʠʩʪʦʛʦ ʵʪʠʜʠʷ. 

ɼʣʷ ʵʣʝʢʪʨʦʬʦʨʝʟʘ ʠʩʧʦʣʴʟʦʚʘʣʩʷ 1Ĭ ʊBE-ʙʫʬʝʨ. ɼʦʢʫʤʝʥʪʠʨʦʚʘʥʠʝ ʧʦʣʫʯʝʥʥʳʭ 

ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʚʦʜʠʣʦʩʴ ʩ ʧʦʤʦʱʴʶ ʩʠʩʪʝʤʳ ʜʣʷ ʜʦʢʫʤʝʥʪʘʮʠʠ ʛʝʣʝʡ GelDoc 

(VilberLourmat, France). ɺ ʢʘʯʝʩʪʚʝ ʤʘʨʢʝʨʘ ʤʦʣʝʢʫʣʷʨʥʳʭ ʤʘʩʩ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ɼʅʂ 

ʤʘʨʢʝʨ 1 kb Generuler (Thermo Fisher Scientific, USA). 
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ʊʘʙʣʠʮʘ 1 ï ʋʩʣʦʚʠʷ ʪʝʨʤʦʮʠʢʣʠʨʦʚʘʥʠʷ ʇʎʈ 

 
ʇʨʘʡʤʝʨʳ ʋʩʣʦʚʠʷ ʪʝʨʤʦʮʠʢʣʠʨʦʚʘʥʠʷ ʇʎʈ, 

0
/ʤʠʥ ʠʣʠ ʩʝʢ. 

ɼʝʥʘʪʫʨʘʮʠʷ ʆʪʞʠʛ ʕʣʦʥʛʘʮʠʷ 

Sr22 95Üʉ/5ʤ 56 Üʉ/30ʩ 72Üʉ/30ʩ 

Sr43 95Üʉ/5ʤ 60 Üʉ/30ʩ 72Üʉ/30ʩ 

Sr47 95Üʉ/5ʤ 58 Üʉ/30ʩ 72Üʉ/30ʩ 

Lr19 95Üʉ/5ʤ 60Üʉ/30ʩ 72Üʉ/1ʤ 

Lr21 95Üʉ/5ʤ 55 Üʉ/30ʩ 72Üʉ/30ʩ 

Lr24 94Üʉ/5ʤ 60Üʉ/30ʩ 72Üʉ/1ʤ 

Lr37 95Üʉ/5ʤ 62Üʉ/30ʩ 72Üʉ/1ʤ 

Lr39 95Üʉ/5ʤ 58Üʉ/30ʩ 72Üʉ/1ʤ 

Bt9 95Üʉ/5ʤ 58Üʉ/30ʩ 72Üʉ/30ʩ 

Bt10 95Üʉ/5ʤ 60Üʉ/30ʩ 72Üʉ/30ʩ 

Bt12 95Üʉ/5ʤ 60Üʉ/30ʩ 72Üʉ/30ʩ 

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʷ. ʄʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʡ ʩʢʨʠʥʠʥʛ ʦʩʥʦʚʳʚʘʣʩʷ ʥʘ 

11 ʮʝʣʝʚʳʭ ʛʝʥʘʭ (Lr19, Lr21, Lr24, Lr37, Sr22, Sr43, Sr47, Lr39, Bt9, Bt10, Bt12), 

ʧʨʘʡʤʝʨʳ ʢʦʪʦʨʳʭ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 2. 

 

ʊʘʙʣʠʮʘ 2 ï ʅʫʢʣʝʦʪʠʜʥʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʧʨʘʡʤʝʨʦʚ ʥʘ ʛʝʥʳ ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʧʰʝʥʠʮʳ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʧʘʪʦʛʝʥʥʳʤ ʛʨʠʙʘʤ 

 
 ̄ ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʧʨʘʡʤʝʨʦʚ 

Primer sequences (5ô to 3ô) ɸʚʪʦʨʳ 

1 Lr19 
Forward: CCTGATCACCAATGACGATT  Gupta, S et al 

[14]
 

Reverse: CCTGATCACCTTGCTACAGA 

2 
Lr21 

Forward: CGCTTTTACCGAGATTGGTC  Neelam, K et al 

[15] Reverse: TCTGGTATCTCACGAAGCCTT 

3 Lr24 
Forward: CACCCGTGACATGCTCGTA Dedryver, F et 

al [16] Reverse: AACAGGAAATGAGCAACGATGT 

4 Lr37 
Forward: AGGGGCTACTGACCAAGGCT Bğaszczyk, L et 

al [17] Reverse: TGCAGCTACAGCAGTATGTACACAAAA 

5 
Lr39 

Forward: CGCTTTTACCGAGATTGGTC Singh, S et al 

[18] Reverse: CCAAAGAGCATCCATGGTGT  

6 Sr22 
Forward: ACTGATCAGCAATGTCAACTGAA Bukhari, S et al 

[19] Reverse: CCGGTGTCTTTCCTAACGCTATG 

7 Sr43 
Forward: TCAAATGATTTCAGGTAACCACTA Yu, G et al [20] 

Reverse: TTCCTGATCCCACCAAACAT  

8 Sr47 
Forward: GGCTATCTCTGGCGCTAAAA Klindworth, D 

et al [21] Reverse: TCCACAAACAAGTAGCGCC 

9 Bt9 
Forward: GTACATGGAAAGAGACCAACACCA  Steffan, P et al 

[22] Reverse: CGCTGAGCAAGGACGATAG 

10 Bt10 
Forward: ACAAACAGAAAATCAAAACCCG  Demeke

 
, T et al 

[23] Reverse: ATCCATCGCCATTGGAGTG 

11 Bt12 
Forward: GAGAAACATGCCGAACAACA Lunzer, M et al 

[24] Reverse: GCATGCATGAGAATAGGAACTG 

 

ʇʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ ʧʦʣʠʤʝʨʘʟʥʦʡ ʮʝʧʥʦʡ ʨʝʘʢʮʠʠ ʠ ʧʨʦʚʝʜʝʥʠʷ 

ʵʣʝʢʪʨʦʬʦʨʝʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʛʝʥʦʚ ʫʩʪʦʡʯʠʚʦʩʪʠ ʧʰʝʥʠʮʳ ʢ ʩʪʝʙʣʝʚʦʡ ʠ 

ʣʠʩʪʦʚʦʡ ʨʞʘʚʯʠʥʝ, ʘ ʪʘʢʞʝ ʪʚʝʨʜʦʡ ʛʦʣʦʚʥʝ, ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʨʝʟʫʣʴʪʘʪʳ, ʢʦʪʦʨʳʝ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʘʭ 1, 2 ʠ 3. 

https://pubmed.ncbi.nlm.nih.gov/?term=Gupta+SK&cauthor_id=16896713
https://pubmed.ncbi.nlm.nih.gov/?term=Dedryver+F&cauthor_id=8890515
https://pubmed.ncbi.nlm.nih.gov/?term=B%C5%82aszczyk+L&cauthor_id=15647803
https://pubmed.ncbi.nlm.nih.gov/?term=Singh+S&cauthor_id=14534751
https://pubmed.ncbi.nlm.nih.gov/?term=Steffan%20PM%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Demeke+T&cauthor_id=8851797
https://pubmed.ncbi.nlm.nih.gov/?term=Lunzer%20M%5BAuthor%5D
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M ï ʤʘʨʢʝʨ; 1 ï ʐʦʨʪʘʥʜʠʥʩʢʘʷ 2012; 2 ï ʐʦʨʪʘʥʜʠʥʩʢʘʷ 2014. 

 
ʈʠʩʫʥʦʢ 1 ï ʈʝʟʫʣʴʪʘʪ ʵʣʝʢʪʨʦʬʦʨʝʟʘ ʦʙʨʘʟʮʦʚ ʐʦʨʪʘʥʜʠʥʩʢʘʷ 2012 ʠ ʐʦʨʪʘʥʜʠʥʩʢʘʷ 2014 

ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʇʎʈ ʘʥʘʣʠʟʘ ʥʘ ʠʜʝʥʪʠʬʠʢʘʮʠʶ ʛʝʥʦʚ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʣʠʩʪʦʚʦʡ 

ʨʞʘʚʯʠʥʝ Lr 19, Lr 21, Lr 24, Lr 37 ʠ Lr 39 

 

ʉʨʝʜʠ ʠʟʫʯʝʥʥʳʭ ʦʙʨʘʟʮʦʚ ʤʦʣʝʢʫʣʷʨʥʳʡ ʩʢʨʠʥʠʥʛ ʚʳʷʚʠʣ ʛʝʥ ʫʩʪʦʡʯʠʚʦʩʪʠ Lr19, 

ʨʘʟʤʝʨ ʢʦʪʦʨʦʛʦ ʩʦʩʪʘʚʣʷʝʪ 688 ʧ.ʥ, ʚ ʦʙʦʠʭ ʦʙʨʘʟʮʘʭ ʐʦʨʪʘʥʜʠʥʩʢʘʷ 2012 ʠ 

ʐʦʨʪʘʥʜʠʥʩʢʘʷ 2014. ɻʝʥ Lr19 ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʫʩʪʦʡʯʠʚʦʩʪʠ ʨʘʩʪʝʥʠʷ ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʢ ʣʠʩʪʦʚʦʡ ʨʞʘʚʯʠʥʝ. ʊʘʢʞʝ ʚ ʠʩʩʣʝʜʫʝʤʳʭ ʩʦʨʪʘʭ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥ ʛʝʥ 

Lr21, ʯʪʦ ʜʦʢʘʟʳʚʘʝʪ ʵʣʝʢʪʨʦʬʦʨʝʛʨʘʤʤʘ ʧʦʣʫʯʝʥʥʦʛʦ ʇʎʈ ʧʨʦʜʫʢʪʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ 

ʦʞʠʜʘʝʤʳʤ ʨʘʟʤʝʨʘʤ. ɻʝʥ ʫʩʪʦʡʯʠʚʦʩʪʠ Lr37 ʪʘʢʞʝ ʦʙʫʩʣʘʚʣʠʚʘʶʱʠʡ ʫʩʪʦʡʯʠʚʦʩʪʴ ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʢ ʣʠʩʪʦʚʦʡ ʨʞʘʚʯʠʥʝ ʙʳʣ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥ ʚ ʦʙʦʠʭ ʦʙʨʘʟʮʘʭ ʧʰʝʥʠʮʳ 

ʐʦʨʪʘʥʜʠʥʩʢʘʷ 2012 ʠ ʐʦʨʪʘʥʜʠʥʩʢʘʷ 2014, ʨʘʟʤʝʨ ʘʤʧʣʠʬʠʮʠʨʫʝʤʦʛʦ ʬʨʘʛʤʝʥʪʘ 

ʩʦʩʪʘʚʣʷʝʪ 300 ʧ.ʥ. ʇʦʣʦʞʠʪʝʣʴʥʳʡ ʨʝʟʫʣʴʪʘʪ ʧʦʢʘʟʘʣ ʠ ʇʎʈ ʘʥʘʣʠʟ, ʩ ʮʝʣʴʶ 

ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʛʝʥʘ Lr39 ʚ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʩʦʨʪʘʭ ʧʰʝʥʠʮʳ, ʦ ʯʝʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ 

ʜʝʪʝʢʮʠʷ ʬʨʘʛʤʝʥʪʦʚ ʨʘʟʤʝʨʦʤ 290 ʧ.ʥ. ʚ ʦʙʨʘʟʮʘʭ ʐʦʨʪʘʥʜʠʥʩʢʘʷ 2012 ʠ 

ʐʦʨʪʘʥʜʠʥʩʢʘʷ 2014 ʥʘ ʨʠʩʫʥʢʝ 1. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʬʨʘʛʤʝʥʪʳ, ʫʢʘʟʳʚʘʶʱʠʝ ʥʘ ʥʘʣʠʯʠʝ 

ʠʩʢʦʤʦʛʦ ʛʝʥʘ Lr24, ʨʘʟʤʝʨʦʤ ʚ 500 ʧ.ʥ. ʥʝ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʥʠ ʫ ʦʜʥʦʛʦ ʩʦʨʪʘ. 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʷʚʣʷʶʪʩʷ ʧʦʣʦʞʠʪʝʣʴʥʳʤʠ, ʪʘʢ ʢʘʢ ʛʝʥʳ Lr19, Lr21, Lr37 ʠ Lr39 

ʩʯʠʪʘʶʪʩʷ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʳʤʠ ʧʨʦʪʠʚ ʣʠʩʪʦʚʦʡ ʨʞʘʚʯʠʥʳ. 

ʀʜʝʥʪʠʬʠʢʘʮʠʷ ʛʝʥʦʚ ʫʩʪʦʡʯʠʚʦʩʪʠ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʩʪʝʙʣʝʚʦʡ ʨʞʘʚʯʠʥʝ, ʠ ʚ 

ʦʩʦʙʝʥʥʦʩʪʠ ʢ ʨʘʩʝ Ug99 ʠʤʝʝʪ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ, ʪʘʢ ʢʘʢ ʜʘʥʥʳʡ ʧʘʪʦʛʝʥ ʙʳʩʪʨʦ 

ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʧʦ ʪʝʨʨʠʪʦʨʠʠ ʟʝʤʥʦʛʦ ʰʘʨʘ, ʚʳʟʳʚʘʷ ʧʦʨʘʞʘʶʱʝʝ ʜʝʡʩʪʚʠʝ ʥʘ ʫʨʦʞʘʡ 

ʧʰʝʥʠʮʳ, ʠ ʫʛʨʦʞʘʷ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠʤʠ ʧʦʪʝʨʷʤʠ ʚʘʣʦʚʦʤʫ ʩʙʦʨʫ ʠ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ [25]. ʇʦ ʜʘʥʥʦʤʫ ʥʘʧʨʘʚʣʝʥʠʶ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʡ 

ʩʢʨʠʥʠʥʛ ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʨʘʟʮʦʚ ʧʨʦʚʦʜʠʣʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʘʨʢʝʨʦʚ ʥʘ ʛʝʥ Sr22, Sr43, 

Sr47 (ʨʠʩʫʥʦʢ 2). 

ʇʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʇʎʈ-ʘʥʘʣʠʟʘ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ ʥʘʣʠʯʠʝ ʛʝʥʦʚ ʫʩʪʦʡʯʠʚʦʩʪʠ 

Sr22, Sr43 ʠ Sr47 ʚʦ ʚʩʝʭ ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʨʘʟʮʘʭ. ʕʪʠ ʛʝʥʳ ʩʧʦʩʦʙʩʪʚʫʶʪ ʧʦʚʳʰʝʥʠʶ 

ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʧʰʝʥʠʮʳ ʢ ʩʪʝʙʣʝʚʦʡ ʨʞʘʚʯʠʥʝ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʩʣʝʜʫʝʪ ʫʜʝʣʠʪʴ ʛʝʥʫ 

Sr22, ʪʘʢ ʢʘʢ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʥ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʥʘʠʙʦʣʴʰʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ [26]. 
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M ï ʤʘʨʢʝʨ; 1 ï ʐʦʨʪʘʥʜʠʥʩʢʘʷ 2012; 2 ï ʐʦʨʪʘʥʜʠʥʩʢʘʷ 2014 

 
ʈʠʩʫʥʦʢ 2 ï ʈʝʟʫʣʴʪʘʪ ʵʣʝʢʪʨʦʬʦʨʝʟʘ ʦʙʨʘʟʮʦʚ ʐʦʨʪʘʥʜʠʥʩʢʘʷ 2012 ʠ ʐʦʨʪʘʥʜʠʥʩʢʘʷ 2014 

ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʇʎʈ ʥʘ ʠʜʝʥʪʠʬʠʢʘʮʠʶ ʛʝʥʦʚ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʩʪʝʙʣʝʚʦʡ ʨʞʘʚʯʠʥʝ Sr22, 

Sr43, Sr47 

 
ɻʝʥʘʤʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʤʠ ʙʦʣʝʝ ʧʦʣʥʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʪʚʝʨʜʦʡ ʛʦʣʦʚʥʝ ʠ 

ʩʦʭʨʘʥʠʚʰʠʤʠ ʩʧʦʩʦʙʥʦʩʪʴ ʚʳʟʳʚʘʪʴ ʛʝʥʝʪʠʯʝʩʢʫʶ ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ, ʷʚʣʷʶʪʩʷ Bt9, Bt10 ʠ 

Bt12. ʈʝʟʫʣʴʪʘʪʳ ʇʎʈ-ʘʤʧʣʠʬʠʢʘʮʠʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 3. 

 

   
M ï ʤʘʨʢʝʨ; 1 ï ʐʦʨʪʘʥʜʠʥʩʢʘʷ 2012; 2 ï ʐʦʨʪʘʥʜʠʥʩʢʘʷ 2014. 

ʈʠʩʫʥʦʢ 3 ï ʈʝʟʫʣʴʪʘʪ ʵʣʝʢʪʨʦʬʦʨʝʟʘ ʦʙʨʘʟʮʦʚ ʐʦʨʪʘʥʜʠʥʩʢʘʷ 2012 ʠ ʐʦʨʪʘʥʜʠʥʩʢʘʷ 2014 

ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʇʎʈ ʥʘ ʠʜʝʥʪʠʬʠʢʘʮʠʶ ʛʝʥʦʚ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʪʚʝʨʜʦʡ ʛʦʣʦʚʥʝ Bt9, Bt10, 

Bt12 

 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʦʨʪʦʚ ʐʦʨʪʘʥʜʠʥʩʢʘʷ 2012 ʠ 

ʐʦʨʪʘʥʜʠʥʩʢʘʷ 2014 ʥʘ ʥʘʣʠʯʠʝ ʛʝʥʘ Bt9 ʙʳʣ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥ ʭʘʨʘʢʪʝʨʥʳʡ ʧʨʦʜʫʢʪ 

ʇʎʈ ʨʘʟʤʝʨʦʤ 165 ʧ.ʥ. ʚ ʦʙʨʘʟʮʝ ʐʦʨʪʘʥʜʠʥʩʢʘʷ 2012. ɻʝʥ ʫʩʪʦʡʯʠʚʦʩʪʠ Bt10 ʢ ʪʚʝʨʜʦʡ 

ʛʦʣʦʚʥʝ, ʨʘʟʤʝʨʦʤ 200 ʧ.ʥ., ʙʳʣ ʦʙʥʘʨʫʞʝʥ ʚ ʦʙʦʠʭ ʦʙʨʘʟʮʘʭ ð ʐʦʨʪʘʥʜʠʥʩʢʘʷ 2012 ʠ 

ʐʦʨʪʘʥʜʠʥʩʢʘʷ 2014. ɻʝʥ Bt12 ʪʘʢʞʝ ʙʳʣ ʚʳʷʚʣʝʥ ʚ ʦʙʦʠʭ ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʨʘʟʮʘʭ. ʕʪʠ 

ʛʝʥʳ ʫʩʪʦʡʯʠʚʦʩʪʠ ʵʬʬʝʢʪʠʚʥʳ ʧʨʦʪʠʚ ʪʚʝʨʜʦʡ ʛʦʣʦʚʥʠ ʧʰʝʥʠʮʳ, ʯʪʦ ʠʤʝʝʪ ʚʘʞʥʦʝ 

ʟʥʘʯʝʥʠʝ, ʧʦʩʢʦʣʴʢʫ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʧʨʘʢʪʠʯʝʩʢʠ ʦʪʩʫʪʩʪʚʫʶʪ 

ʫʩʪʦʡʯʠʚʳʝ ʩʦʨʪʘ [27]. ʀʭ ʩʦʟʜʘʥʠʝ ʧʦʟʚʦʣʠʪ ʦʙʝʩʧʝʯʠʪʴ ʩʪʘʙʠʣʴʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ, 

ʚʳʩʦʢʫʶ ʫʨʦʞʘʡʥʦʩʪʴ, ʢʘʯʝʩʪʚʦ ʟʝʨʥʘ ʠ ʩʘʥʠʪʘʨʥʦ-ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʫʶ ʙʝʟʦʧʘʩʥʦʩʪʴ, 

ʦʩʦʙʝʥʥʦ ʚ ʫʩʣʦʚʠʷʭ ʵʧʠʬʠʪʦʪʠʡ. 

ʆʙʩʫʞʜʝʥʠʝ. ʂʣʶʯʝʚʳʤ ʢʨʠʪʝʨʠʝʤ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʢʘʢ ʚ ʧʨʝʜʝʣʘʭ ʩʪʨʘʥʳ, ʪʘʢ ʠ ʥʘ ʤʠʨʦʚʦʤ ʫʨʦʚʥʝ ʷʚʣʷʝʪʩʷ ʫʩʪʦʡʯʠʚʦʝ ʠ 

ʤʘʩʰʪʘʙʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʦʜʥʦʡ ʠʟ ʛʣʘʚʥʳʭ ʟʘʜʘʯ 

ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ʷʚʣʷʝʪʩʷ ʧʦʚʳʰʝʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ 

ʠ ʢʘʯʝʩʪʚʘ ʷʨʦʚʦʡ ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ, ʠʤʝʶʱʝʡ ʙʦʣʴʰʫʶ ʚʘʞʥʦʩʪʴ ʜʣʷ ʩʪʨʘʥʳ [28]. 

ɻʨʠʙʢʦʚʳʝ ʙʦʣʝʟʥʠ ʧʰʝʥʠʮʳ ʷʚʣʷʶʪʩʷ ʦʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʠʯʠʥ ʩʥʠʞʝʥʠʷ 

ʫʨʦʞʘʡʥʦʩʪʠ ʵʪʦʡ ʢʫʣʴʪʫʨʳ, ʠ ʠʭ ʧʨʠʩʫʪʩʪʚʠʝ ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʧʨʘʢʪʠʯʝʩʢʠ ʚʦ ʚʩʝʭ 

ʨʝʛʠʦʥʘʭ ʝʝ ʚʦʟʜʝʣʳʚʘʥʠʷ. ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʧʦʨʘʞʝʥʠʷ ʠ ʤʘʩʰʪʘʙ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʟʘʚʠʩʷʪ 
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ʦʪ ʤʥʦʞʝʩʪʚʘ ʬʘʢʪʦʨʦʚ, ʚʢʣʶʯʘʷ ʢʘʢ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ, ʪʘʢ ʠ ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʴ 

ʩʦʨʪʘ ʠ ʫʨʦʚʝʥʴ ʘʛʨʦʪʝʭʥʠʢʠ. ʂ ʦʩʥʦʚʥʳʤ ʚʨʝʜʦʥʦʩʥʳʤ ʟʘʙʦʣʝʚʘʥʠʷʤ ʦʪʥʦʩʷʪʩʷ ʣʠʩʪʦʚʘʷ 

ʠ ʩʪʝʙʣʝʚʘʷ ʨʞʘʚʯʠʥʳ, ʠ ʪʚʝʨʜʘʷ ʛʦʣʦʚʥʷ, ʢʦʪʦʨʳʝ ʥʘʥʦʩʷʪ ʟʥʘʯʠʪʝʣʴʥʳʡ ʫʱʝʨʙ, ʫʭʫʜʰʘʷ 

ʢʦʣʠʯʝʩʪʚʦ ʠ ʢʘʯʝʩʪʚʦ ʟʝʨʥʘ ʠ ʪʝʤ ʩʘʤʳʤ ʧʨʠʯʠʥʷʷ ʩʝʨʴʝʟʥʳʡ ʚʨʝʜ ʵʢʦʥʦʤʠʢʝ ʩʝʣʴʩʢʦʛʦ 

ʭʦʟʷʡʩʪʚʘ. ʇʨʠʤʝʥʝʥʠʝ ʛʝʥʝʪʠʯʝʩʢʠ ʫʩʪʦʡʯʠʚʳʭ ʩʦʨʪʦʚ ʧʰʝʥʠʮʳ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʳʤ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠ ʦʧʨʘʚʜʘʥʥʳʤ ʤʝʪʦʜʦʤ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ʙʦʣʝʟʥʝʡ, 

ʧʦʟʚʦʣʷʶʱʠʤ ʩʦʢʨʘʪʠʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʬʫʥʛʠʮʠʜʦʚ ʠ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʧʦʪʝʨʠ ʫʨʦʞʘʷ. 

ʇʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʦʣʝʢʫʣʷʨʥʳʝ ʧʦʜʭʦʜʳ ʜʣʷ ʟʘʱʠʪʳ ʮʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ 

ʧʰʝʥʠʮʳ ʠ ʩʦʟʜʘʥʠʷ ʙʦʣʝʝ ʫʩʪʦʡʯʠʚʳʭ ʩʦʨʪʦʚ ʢ ʛʨʠʙʢʦʚʳʤ ʧʘʪʦʛʝʥʘʤ [29]. 

ɿʘʢʣʶʯʝʥʠʝ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʩʢʨʠʥʠʥʛʘ ʥʘ 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʣʠʩʪʦʚʦʡ ʨʞʘʚʯʠʥʝ ʧʦ ʛʝʥʘʤ Lr19, Lr37, Lr39 ʠ ʩʪʝʙʣʝʚʦʡ ʨʞʘʚʯʠʥʝ ʧʦ 

ʛʝʥʘʤ Sr22, Sr43, Sr47 ʩʦʨʪʘ ʐʦʨʪʘʥʜʠʥʩʢʘʷ 2012 ʠ ʐʦʨʪʘʥʜʠʥʩʢʘʷ 2014 ʧʦʢʘʟʘʣʠ ʩʭʦʞʠʡ 

ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʨʝʟʫʣʴʪʘʪ. ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʪʚʝʨʜʦʡ 

ʛʦʣʦʚʥʝ ʛʝʥ Bt10 ʙʳʣ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥ ʚ ʦʙʦʠʭ ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʨʘʟʮʘʭ, ʘ ʛʝʥ Bt9 ʥʝ ʙʳʣ 

ʜʝʪʝʢʪʠʨʦʚʘʥ ʫ ʐʦʨʪʘʥʜʠʥʩʢʦʡ 2014, ʘ ʛʝʥ Bt12 ʥʝ ʦʙʥʘʨʫʞʝʥ ʚ ʐʦʨʪʘʥʜʠʥʩʢʘʷ 2012. 

ʉʚʦʜʥʳʝ ʜʘʥʥʳʝ ʦ ʥʘʣʠʯʠʠ ʠʣʠ ʦʪʩʫʪʩʪʚʠʠ ʛʝʥʦʚ ʫʩʪʦʡʯʠʚʦʩʪʠ ʛʨʫʧʧʳ Lr, Sr ʠ Bt 

ʧʨʠʚʦʜʷʪʩʷ ʚ ʪʘʙʣʠʮʝ 3. 

 
ʊʘʙʣʠʮʘ 3 ï ʈʝʟʫʣʴʪʘʪʳ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʩʢʨʠʥʠʥʛʘ ʩʦʨʪʦʚ ʷʨʦʚʦʡ ʤʷʛʢʦʡ 

ʧʰʝʥʠʮʳ ʥʘ ʥʘʣʠʯʠʝ ʛʝʥʦʚ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʩʪʝʙʣʝʚʦʡ, ʣʠʩʪʦʚʦʡ ʨʞʘʚʯʠʥʝ ʠ ʪʚʝʨʜʦʡ ʛʦʣʦʚʥʝ  
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ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʩʣʝʜʫʝʪ ʘʢʮʝʥʪʠʨʦʚʘʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʪʦʤ, ʯʪʦ ʥʘʣʠʯʠʝ ʛʝʥʘ Bt9 ʚ 

ʦʙʨʘʟʮʝ ʐʦʨʪʘʥʜʠʥʩʢʘʷ 2012 ʧʦʚʳʰʘʝʪ ʝʛʦ ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ ʢʘʢ ʩʦʨʪʘ ʜʦʥʦʨʘ ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʪʚʝʨʜʦʡ ʛʦʣʦʚʥʝ, ʐʦʨʪʘʥʜʠʥʩʢʘʷ 2014 ʚ ʵʪʦʤ ʦʪʥʦʰʝʥʠʠ 

ʠʤʝʝʪ ʙʦʣʝʝ ʥʠʟʢʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ, ʪʘʢ ʢʘʢ ʛʝʥ Bt9 ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ Bt12 [22]. ʉʦʛʣʘʩʥʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʝ ʩʦʨʪʦʚ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʚ ʢʘʪʘʣʦʛʝ 

ʦʨʠʛʠʥʘʪʦʨʘ [30], ʐʦʨʪʘʥʜʠʥʩʢʘʷ 2012 ʠ ʐʦʨʪʘʥʜʠʥʩʢʘʷ 2014 ʚ ʩʨʝʜʥʝʡ ʩʪʝʧʝʥʠ 

ʧʦʨʘʞʘʶʪʩʷ ʙʦʣʝʟʥʷʤʠ, ʚʳʟʳʚʘʝʤʳʤʠ ʧʘʪʦʛʝʥʥʳʤʠ ʛʨʠʙʘʤʠ, ʚ ʵʪʦʡ ʩʚʷʟʠ ʧʨʦʜʦʣʞʝʥʠʝ 

ʨʘʙʦʪ ʚ ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ, ʩ ʮʝʣʴʶ ʧʦʜʙʦʨʘ ʵʬʬʝʢʪʠʚʥʳʭ ʜʦʥʦʨʦʚ ʛʝʥʦʚ ʷʚʣʷʶʪʩʷ 

ʘʢʪʫʘʣʴʥʳʤʠ ʠ ʪʨʝʙʫʶʪ ʧʨʦʜʦʣʞʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʅʘʣʠʯʠʝ ʥʝʩʢʦʣʴʢʠʭ ʛʝʥʦʚ ʫʩʪʦʡʯʠʚʦʩʪʠ ʚ ʦʜʥʦʤ ʦʙʨʘʟʮʝ ʷʚʣʷʝʪʩʷ ʧʦʣʦʞʠʪʝʣʴʥʳʤ 

ʧʨʠʟʥʘʢʦʤ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʵʪʠ ʦʙʨʘʟʮʳ ʜʣʷ ʜʘʣʴʥʝʡʰʠʭ ʩʝʣʝʢʮʠʦʥʥʳʭ 

ʨʘʙʦʪ. ʉʦʟʜʘʥʠʝ ʢʦʣʣʝʢʮʠʠ ʦʙʨʘʟʮʦʚ ʧʰʝʥʠʮʳ ʩ ʵʬʬʝʢʪʠʚʥʳʤʠ ʛʝʥʘʤʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ 

ʙʦʣʝʟʥʷʤ, ʚʳʟʳʚʘʝʤʳʤ ʧʘʪʦʛʝʥʥʳʤʠ ʛʨʠʙʘʤʠ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʦʣʝʢʫʣʷʨʥʦ-

ʛʝʥʝʪʠʯʝʩʢʠʭ ʤʘʨʢʝʨʦʚ, ʢʦʪʦʨʳʝ ʩʦʯʝʪʘʶʪ ʚʳʩʦʢʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʩ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ 

ʟʘʙʦʣʝʚʘʥʠʷʤ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʨʝʜʦʪʚʨʘʱʝʥʠʶ ʧʦʪʝʨʴ ʫʨʦʞʘʷ, ʧʦʚʳʰʝʥʠʶ ʦʙʱʝʡ 

ʫʨʦʞʘʡʥʦʩʪʠ, ʩʥʠʞʝʥʠʶ ʟʘʪʨʘʪ ʥʘ ʦʙʨʘʙʦʪʢʫ ʧʦʩʝʚʦʚ ʧʝʩʪʠʮʠʜʘʤʠ ʠ ʬʫʥʛʠʮʠʜʘʤʠ, ʘ 

ʪʘʢʞʝ ʫʤʝʥʴʰʝʥʠʶ ʟʘʛʨʷʟʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 

ʌʠʥʘʥʩʠʨʦʚʘʥʠʝ. ɼʘʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʝʜʝʥʦ ʚ ʨʘʤʢʘʭ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ 

ʧʨʦʛʨʘʤʤʳ ʇʎʌ ʥʘ 2024-2026 ʛʛ. (ʄʉʍ ʈʂ) ʀʈʅ: BR21882327 çʈʘʟʨʘʙʦʪʢʘ ʥʦʚʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʧʝʨʝʨʘʙʦʪʢʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ 

ʧʨʦʜʫʢʮʠʠè. 
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Sr43, Sr47, Lr39, Bt9, Bt10, Bt12. ʇʘʪʦʛʝʥʜʽ ʩʘשʳʨʘʫײץʣʘץʪʘʨסʘ ʪᴇʟʽʤʜʽʣʽʢ ʛʝʥʜʝʨʽʥ ʘʥʳץʪʘʫ 

ʤʘץʩʘʪʳʥʜʘ ʤʦʣʝʢʫʣʷʨʣʳץ-ʛʝʥʝʪʠʢʘʣʳץ ᴅʜʽʩ, ʩʦʥʳש ʽʰʽʥʜʝ ʤʘץʩʘʪʪʳ ʘʡʤʘץʪʘʨʜʳ ʇʊʈ-ʪʘʣʜʘʫ 

ʞװʨʛʽʟʽʣʽʧ, ʞᴅʥʝ ʘʨʥʘʡʳ ʧʨʘʡʤʝʨʣʝʨʜʽ ʪʘשʜʘʫ ᴅʜʽʩʽ ץʦʣʜʘʥʳʣʜʳ. 

ʊ̔ ʨʝʢ ʩᴇʟʜʝʨ: ʙʠʜʘʡʜʳש ʪᴇʟʽʤʜʽʣʽʢ ʛʝʥʜʝʨʽ, ʞʘʧʳʨʘץ ʞᴅʥʝ ʩʘʙʘץ ʪʘʪʳ, ץʘʪʪʳ ץʘʨʘʢװʡʝ, 

ʧʘʪʦʛʝʥʜʽ ʩʘשʳʨʘʫײץʣʘץʪʘʨ, ʇʊʈ, ʵʣʝʢʪʨʦʬʦʨʝʟ. 
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Abstract. The article presents the results of identifying wheat resistance genes that contribute to 

resistance against diseases caused by pathogenic fungi in samples of domestic soft spring wheat regarding 

leaf rust (Lr), stem rust (Sr), and loose smut (Bt). These diseases, caused by pathogenic fungi, are among 

the most dangerous and harmful, provoking large outbreaks and consequently significant wheat yield 

losses each year, while also reducing the quality of the products derived from it. 

The study identified donor varieties that carry resistance genes against harmful diseases of soft 

spring wheat, from which conclusions can be drawn about the effectiveness of their further use in 

breeding for this purpose or in organic farming. The article utilized wheat resistance genes against 

pathogenic fungi such as Lr19, Lr21, Lr24, Lr37, Sr22, Sr43, Sr47, Lr39, Bt9, Bt10, and Bt12. The 

identification of wheat resistance genes against pathogenic fungi was conducted using a molecular-

genetic method involving PCR analysis of target regions and the selection of specific primers for them. 

Keywords: wheat resistance genes, leaf and stem rust, loose smut, pathogenic fungi, PCR, 

electrophoresis. 
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ɸʥʥʦʪʘʮʠʷ. ʇʨʦʠʟʚʦʜʩʪʚʦ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ ʚ ʯʘʩʪʥʦʩʪʠ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ ï ʦʩʥʦʚʥʦʝ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʩʪʨʘʥʳ. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʙʦʣʝʝ ʯʝʤ 50% ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʟʝʤʝʣʴ ʚʦʟʜʝʣʳʚʘʝʪʩʷ ʜʘʥʥʘʷ ʢʫʣʴʪʫʨʘ. ʈʝʟʢʦ-ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʡ ʢʣʠʤʘʪ, ʢʦʣʝʙʘʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʠ 

ʚʣʘʞʥʦʩʪʠ ʚʦʟʜʫʭʘ ʦʢʘʟʳʚʘʶʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʢʫʣʴʪʫʨ. ʕʪʦ ʩʪʘʚʠʪ 

ʬʝʨʤʝʨʦʚ ʚ ʩʣʦʞʥʦʝ ʧʦʣʦʞʝʥʠʝ, ʪʘʢ ʢʘʢ ʚʣʠʷʥʠʝ ʚʥʝʰʥʠʭ ʬʘʢʪʦʨʦʚ ʟʥʘʯʠʪʝʣʴʥʦ ʠ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ 

ʧʦʜʜʘʝʪʩʷ ʢʦʨʨʝʢʪʠʨʦʚʢʝ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʜʣʷ ʫʩʣʦʚʠʡ ʩʪʝʧʠ ʉʝʚʝʨʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ 

ʫʩʪʘʥʦʚʣʝʥʳ ʥʘʫʯʥʦ-ʦʙʦʩʥʦʚʘʥʥʳʝ ʩʨʦʢʠ ʠ ʥʦʨʤʳ ʚʳʩʝʚʘ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ. ʆʜʥʘʢʦ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʩʪʴ ʢʣʠʤʘʪʘ ʠ ʛʝʥʝʪʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʩʦʨʪʘ ʚʥʦʩʷʪ ʩʚʦʠ ʢʦʨʨʝʢʪʠʨʦʚʢʠ. ʅʘ 

ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʥʝʜʦʩʪʘʪʦʯʥʦ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʨʝʘʢʮʠʠ ʩʦʨʪʦʚ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ 

ʢ ʠʟʤʝʥʝʥʠʷʤ ʩʨʦʢʦʚ ʠ ʥʦʨʤ ʚʳʩʝʚʘ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʥʘʣʠʟʘ ʫʨʦʞʘʡʥʦʩʪʠ ʙʳʣʘ ʫʩʪʘʥʦʚʣʝʥʘ ʠʥʜʠʚʠʜʫʘʣʴʥʘʷ ʨʝʘʢʮʠʷ ʩʦʨʪʦʚ ʥʘ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʡ ʛʦʜ. ʂ ʧʨʠʤʝʨʫ ʩʦʨʪ çʂʫʜʝʩʥʠʮʘè ʥʘʠʙʦʣʝʝ ʧʨʦʜʫʢʪʠʚʥʳʤ ʙʳʣ ʚ 2024 ʛʦʜʫ. 

ʉʦʨʪʘ ʧʦ-ʨʘʟʥʦʤʫ ʨʝʘʛʠʨʦʚʘʣʠ ʥʘ ʩʨʦʢʠ ʧʦʩʝʚʘ. ɺ ʩʨʝʜʥʝʤ ʟʘ ʪʨʠ ʛʦʜʘ ʩʦʨʪ çʂʘʨʘʙʘʣʳʢʩʢʘʷ 

ʨʘʥʥʷʷè ʧʦʢʘʟʘʣ ʥʘʠʣʫʯʰʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʧʨʠ ʧʦʩʝʚʝ 5 ʤʘʷ. ʉʦʨʪ çɸʡʥʘè ʧʦʣʦʞʠʪʝʣʴʥʦ 

ʨʝʘʛʠʨʦʚʘʣ, ʢʘʢ ʥʘ ʦʧʪʠʤʘʣʴʥʫʶ, ʪʘʢ ʠ ʥʘ ʟʘʥʠʞʝʥʥʫʶ ʠ ʟʘʚʳʰʝʥʥʫʶ ʥʦʨʤʫ ʚʳʩʝʚʘ, ʦʜʥʘʢʦ 

ʥʘʠʣʫʯʰʠʤ ʜʣʷ ʩʦʨʪʘ ʦʢʘʟʘʣʩʷ ʦʧʪʠʤʘʣʴʥʳʡ ʩʨʦʢ ʧʦʩʝʚʘ - 20 ʤʘʷ. ʏʪʦ ʢʘʩʘʝʪʩʷ ʥʦʨʤ ʚʳʩʝʚʘ, 

ʥʘʠʙʦʣʴʰʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʚ ʦʪʯʸʪʥʦʤ ʧʝʨʠʦʜʝ ʙʦʣʴʰʠʥʩʪʚʦ ʩʦʨʪʦʚ ʜʘʣʠ ʧʨʠ ʦʧʪʠʤʘʣʴʥʦʡ 

ʥʦʨʤʝ ʚʳʩʝʚʘ ʚ 4 ʤʣʥ. ʚʩʭʦʞʠʭ ʟʝʨʝʥ ʥʘ 1 ʛʘ.  

ɸʥʘʣʠʟ ʤʘʩʩʳ 1000 ʟʝʨʝʥ ʧʦʜʪʚʝʨʜʠʣ ʬʘʢʪ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʨʝʘʢʮʠʠ ʩʦʨʪʘ. ʂ ʧʨʠʤʝʨʫ, 

ʩʦʨʪ çɸʡʥʘè ʧʦʢʘʟʘʣ ʥʘʠʣʫʯʰʫʶ ʤʘʩʩʫ 1000 ʟʸʨʝʥ ʧʨʠ ʧʦʩʝʚʝ 20 ʤʘʷ, çʂʘʨʘʙʘʣʳʢʩʢʘʷ ʨʘʥʥʷʷè ʠ 

çʂʫʜʝʩʥʠʮʘè ʧʨʠ ʧʦʟʜʥʝʤ ʧʦʩʝʚʝ - 5 ʠʶʥʷ. ʊʝʥʜʝʥʮʠʷ ʢ ʧʦʚʳʰʝʥʠʶ ʜʘʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʫ ʙʦʣʴ-

ʰʠʥʩʪʚʘ ʩʦʨʪʦʚ ʙʳʣʘ ʟʘʤʝʯʝʥʘ ʧʨʠ ʩʥʠʞʝʥʠʠ ʥʦʨʤʳ ʚʳʩʝʚʘ ʜʦ 3 ʤʣʥ. ʤʣʥ ʚʩʭʦʞʠʭ ʟʝʨʝʥ ʥʘ 1 ʛʘ.      
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʰʝʥʠʮʘ ʷʨʦʚʘʷ, ʫʨʦʞʘʡʥʦʩʪʴ, ʥʦʨʤʘ ʚʳʩʝʚʘ, ʩʨʦʢʠ ʩʝʚʘ, ʩʦʨʪʦʚʘʷ 

ʘʛʨʦʪʝʭʥʠʢʘ.  

 

ɺʚʝʜʝʥʠʝ. ʋʩʪʦʡʯʠʚʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʟʝʨʥʦʚʳʭ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʡ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥ-

ʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʪʨʘʥʳ ʠ ʦʩʥʦʚʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʠ 

ʛʦʩʫʜʘʨʩʪʚʘ. ʂʨʦʤʝ ʪʦʛʦ, ʟʝʨʥʦ ʷʚʣʷʝʪʩʷ ʚʘʞʥʝʡʰʠʤ ʦʙʲʝʢʪʦʤ ʚʥʝʰʥʝʵʢʦʥʦʤʠʯʝʩʢʠʭ 

ʪʦʨʛʦʚʳʭ ʩʚʷʟʝʡ, ʠ ʨʘʩʪʫʱʠʡ ʵʢʩʧʦʨʪʥʳʡ ʧʦʪʝʥʮʠʘʣ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʩʪʨʘʥʳ ʚʦ 

ʤʥʦʛʦʤ ʦʧʠʨʘʝʪʩʷ ʠʤʝʥʥʦ ʥʘ ʵʪʦʪ ʩʝʢʪʦʨ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ [1].  

ʇʦʪʝʥʮʠʘʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʟʘʚʠʩʠʪ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʦʪ ʫʨʦʞʘʡʥʦʩʪʠ 

ʦʩʥʦʚʥʦʡ ʢʫʣʴʪʫʨʳ ï ʧʰʝʥʠʮʳ, ʢʦʪʦʨʘʷ ʟʘʥʠʤʘʝʪ ʙʦʣʴʰʝ ʧʦʣʦʚʠʥʳ ʧʦʩʝʚʥʳʭ ʧʣʦʱʘʜʝʡ ʚ 

ʂʘʟʘʭʩʪʘʥʝ ï ʚ 2024 ʛ ʵʪʦ 13,2 ʤʣʥ. ʛʘ [2]. ʇʨʠ ʵʪʦʤ ʵʢʩʧʦʨʪʥʳʡ ʧʦʪʝʥʮʠʘʣ ʩʪʨʘʥʳ ʧʦ 

ʧʰʝʥʠʮʝ ʚ ʵʪʦʤ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʤ ʛʦʜʫ ʦʮʝʥʠʚʘʶʪ ʚ 7-7,5 ʤʣʥ. ʪʦʥʥ. [3] 

ʈʝʟʢʠʝ ʠ ʟʥʘʯʠʪʝʣʴʥʳʝ ʢʦʣʝʙʘʥʠʷ ʢʣʠʤʘʪʘ ʠʟ ʛʦʜʘ ʚ ʛʦʜ ʩʪʘʚʷʪ ʬʝʨʤʝʨʦʚ ʚ ʩʣʦʞʥʦʝ 

ʧʦʣʦʞʝʥʠʝ, ʪʘʢ ʢʘʢ ʚʣʠʷʥʠʝ ʚʥʝʰʥʠʭ ʬʘʢʪʦʨʦʚ ʟʥʘʯʠʪʝʣʴʥʦ ʠ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʧʦʜʜʘʝʪʩʷ 
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ʢʦʨʨʝʢʪʠʨʦʚʢʝ [4]. ʆʜʥʘʢʦ ʥʝ ʩʪʦʠʪ ʟʘʙʳʚʘʪʴ ʦ ʨʦʣʠ ʪʝʭ ʬʘʢʪʦʨʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʟʝʨʥʘ, ʥʘ 

ʢʦʪʦʨʳʝ ʚʣʠʷʥʠʝ ʦʢʘʟʳʚʘʝʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʯʝʣʦʚʝʢ. ʅʘʧʨʠʤʝʨ, ʚʳʙʦʨ ʩʦʨʪʘ ʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʝʤʫ ʘʛʨʦʪʝʭʥʠʢʠ, ʢʘʢ ʩʧʦʩʦʙʘ ʧʦʚʳʰʝʥʠʷ ʨʝʘʣʠʟʘʮʠʠ ʧʦʪʝʥʮʠʘʣʘ [5, 6]. 

ʆʜʥʘʢʦ ʩʪʦʠʪ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʥʝ ʪʦʣʴʢʦ ʫʨʦʞʘʡʥʦʩʪʴ, ʥʦ ʠ ʪʘʢʦʡ ʩʪʨʫʢʪʫʨʥʳʡ ʵʣʝʤʝʥʪ 

ʫʨʦʞʘʡʥʦʩʪʠ, ʢʘʢ ʤʘʩʩʘ 1000 ʟʝʨʝʥ, ʷʚʣʷʝʪʩʷ ʧʦʢʘʟʘʪʝʣʝʤ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʤ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʩʦʨʪʘ ʠ ʪʘʢʞʝ ʧʦʜʣʝʞʠʪ ʠʟʫʯʝʥʠʶ [7]. 

ʊʘʢʦʡ ʵʣʝʤʝʥʪ ʘʛʨʦʪʝʭʥʠʢʠ, ʢʘʢ ʩʨʦʢʠ ʩʝʚʘ, ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʥʘ ʚʩʝ ʵʪʘʧʳ ʨʦʩʪʘ, 

ʢʦʪʦʨʳʝ ʧʨʦʭʦʜʠʪ ʨʘʩʪʝʥʠʝ, ʧʦʟʚʦʣʷʝʪ ʨʝʘʣʠʟʦʚʘʪʴ ʙʠʦʣʦʛʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʠ ʚ 

ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ [8]. 

 ʅʦʨʤʘ ʚʳʩʝʚʘ ï ʧʨʠʝʤ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʨʝʛʫʣʠʨʦʚʘʪʴ ʢʦʣʠʯʝʩʪʚʦ ʨʘʩʪʝʥʠʡ ʥʘ 

ʝʜʠʥʠʮʫ ʧʣʦʱʘʜʠ ʠ ʧʨʘʚʠʣʴʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʤʠ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ, ʯʪʦ ʧʦʤʦʛʘʝʪ 

ʬʦʨʤʠʨʦʚʘʪʴ ʢʘʯʝʩʪʚʝʥʥʳʡ ʠ ʦʙʠʣʴʥʳʡ ʫʨʦʞʘʡ. ʂʨʦʤʝ ʪʦʛʦ, ʠʟʫʯʝʥʠʝ ʥʦʨʤʳ ʚʳʩʝʚʘ 

ʠʥʪʝʨʝʩʥʦ ʩ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ [9,10, 11]  

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʫʩʪʘʥʦʚʣʝʥʠʶ ʦʧʪʠʤʘʣʴʥʳʭ ʥʦʨʤ ʠ ʩʨʦʢʦʚ ʩʝʚʘ ʧʨʦʚʦʜʷʪʩʷ 

ʧʝʨʠʦʜʠʯʝʩʢʠ, ʦʜʥʘʢʦ ʠ ʩʝʣʝʢʮʠʷ ʥʝ ʩʪʦʠʪ ʥʘ ʤʝʩʪʝ, ʠ ʥʦʚʳʝ ʩʦʨʪʘ ʪʨʝʙʫʶʪ ʨʝʛʫʣʷʨʥʦʛʦ 

ʠʟʫʯʝʥʠʷ ʠ ʫʪʦʯʥʝʥʠʷ ʫʞʝ ʟʥʘʢʦʤʳʭ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ ʧʨʠʝʤʦʚ [12, 13] ʊʆʆ 

çʂʘʨʘʙʘʣʳʢʩʢʘʷ ʉʍʆʉè ʝʞʝʛʦʜʥʦ ʧʨʝʟʝʥʪʫʝʪ ʥʦʚʳʝ ʩʦʨʪʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʢʫʣʴʪʫʨ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʧʰʝʥʠʮʳ ʤʷʛʢʦʡ.  

ʎʝʣʴʶ ʜʘʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʠʣʦʩʴ ʠʟʫʯʝʥʠʝ ʥʦʚʳʭ ʩʦʨʪʦʚ ʷʨʦʚʦʡ ʤʷʛʢʦʡ 

ʧʰʝʥʠʮʳ ʥʘ ʧʨʝʜʤʝʪ ʫʩʪʘʥʦʚʣʝʥʠʷ ʦʧʪʠʤʘʣʴʥʳʭ ʩʨʦʢʦʚ ʠ ʥʦʨʤ ʚʳʩʝʚʘ. 

ʆʙʲʝʢʪʘʤʠ ʜʘʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʪʘʣʠ ʪʨʠ ʩʦʨʪʘ ʷʨʦʚʦʡ ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ 

ʩʝʣʝʢʮʠʠ ʊʆʆ çʂʘʨʘʙʘʣʳʢʩʢʘʷ ʉʍʆʉè: ɸʡʥʘ, ʂʘʨʘʙʘʣʳʢʩʢʘʷ ʨʘʥʥʷʷ ʠ ʂʫʜʝʩʥʠʮʘ.  

ɿʘʜʘʯʠ: 

- ʫʩʪʘʥʦʚʠʪʴ ʦʧʪʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʥʦʨʤ ʚʳʩʝʚʘ ʠ ʩʨʦʢʦʚ ʧʦʩʝʚʘ ʜʣʷ ʠʟʫʯʘʝʤʳʭ 

ʩʦʨʪʦʚ 

- ʦʮʝʥʠʪʴ ʫʨʦʞʘʡʥʦʩʪʴ ʩʦʨʪʦʚ ʠ ʤʘʩʩʫ 1000 ʟʝʨʝʥ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʦʨʤ ʚʳʩʝʚʘ ʠ 

ʩʨʦʢʦʚ ʧʦʩʝʚʘ  

- ʩʜʝʣʘʪʴ ʚʳʚʦʜʳ ʦʙ ʦʧʪʠʤʘʣʴʥʳʭ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ ʧʨʠʝʤʘʭ ʚ ʦʪʥʦʰʝʥʠʠ ʢʘʞʜʦʛʦ 

ʩʦʨʪʘ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ 2022-2024 ʛʛ. 

ʥʘ ʧʦʣʷʭ ʊʆʆ çʂʘʨʘʙʘʣʳʢʩʢʘʷ ʉʍʆʉè. ʇʦʯʚʘ ʫʯʘʩʪʢʘ ʦʪʥʦʩʠʪʩʷ ʢ ʯʝʨʥʦʟʝʤʘʤ 

ʦʙʳʢʥʦʚʝʥʥʳʤ ʪʷʞʝʣʦʩʫʛʣʠʥʠʩʪʳʤ. ʆʙʲʝʢʪʘʤʠ ʠʟʫʯʝʥʠʷ ʷʚʣʷʶʪʩʷ ʩʦʨʪʘ ʷʨʦʚʦʡ ʤʷʛʢʦʡ 

ʧʰʝʥʠʮʳ, ʩʝʣʝʢʮʠʠ ʊʆʆ çʂʘʨʘʙʘʣʳʢʩʢʘʷ ʉʍʆʉè. ɺ ʦʧʳʪʝ ʫʯʘʩʪʚʦʚʘʣʠ ʨʘʥʥʠʡ ʩʨʦʢ ʩʝʚʘ 

5 ʤʘʷ, ʨʝʢʦʤʝʥʜʫʝʤʳʡ 20 ʤʘʷ ʠ ʧʦʟʜʥʠʡ 5 ʠʶʥʷ. ʅʦʨʤʳ ʚʳʩʝʚʘ 3 ʤʣʥ.ʚʩʭ.ʟ./ʛʘ, 4 ʤʣʥ. 

ʚʩʭ.ʟ./ʛʘ ʠ 5 ʤʣʥ. ʚʩʭ. ʟ./ʛʘ ʚʩʭʦʞʠʭ ʟʝʨʝʥ ʥʘ 1 ʛʘ. ʋʯʸʪʳ ʠ ʥʘʙʣʶʜʝʥʠʷ: ʉʦʨʪʘ ʥʦʨʤʳ 

ʚʳʩʝʚʘ ʠ ʩʨʦʢʠ ʧʦʩʝʚʘ ʦʮʝʥʠʚʘʣʠʩʴ ʧʦ ʫʨʦʞʘʡʥʦʩʪʠ.  

 ɿʘʢʣʘʜʢʫ ʦʧʳʪʘ ʠ ʥʘʙʣʶʜʝʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ çʄʝʪʦʜʠʢʦʡ 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʩʦʨʪʦʠʩʧʳʪʘʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨè ʠ çʄʝʪʦʜʠʢʦʡ 

ʧʦʣʝʚʦʛʦ ʦʧʳʪʘè [14]. ʇʣʦʱʘʜʴ ʜʝʣʷʥʢʠ 10 ʢʚʘʜʨʘʪʥʳʭ ʤʝʪʨʦʚ, ʧʨʝʜʰʝʩʪʚʝʥʥʠʢ ʯʠʩʪʳʡ 

ʧʘʨ, ʧʦʚʪʦʨʥʦʩʪʴ ʪʨʝʭʢʨʘʪʥʘʷ, ʨʘʩʧʦʣʦʞʝʥʠʝ ʜʝʣʷʥʦʢ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʝ. ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʠ 

ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʧʨʦʚʦʜʠʣʘʩʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʤʝʪʦʜʠʢʦʡ ɼʦʩʧʝʭʦʚʘ ɹ.ɸ. 

ʧʨʦʛʨʘʤʤʘʭ Microsoft Word, Microsoft Excel [15].  ɼʘʥʥʳʝ ʫʨʦʞʘʡʥʦʩʪʠ ʙʳʣʠ ʩʦʙʨʘʥʳ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʤʝʪʦʜʠʢʦʡ ʠ ʙʳʣ ʧʨʦʚʝʜʝʥ ʧʦʜʨʦʙʥʳʡ ʘʥʘʣʠʟ.  

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʥʘʙʣʶʜʝʥʠʡ ʙʳʣʠ 

ʩʦʙʨʘʥʳ ʜʘʥʥʳʝ ʧʦ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠʟʫʯʘʝʤʳʭ ʩʦʨʪʦʚ ʟʘ ʧʝʨʠʦʜ ʠʟʫʯʝʥʠʷ, ʧʨʠʚʝʜʝʥʳ 

ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ. 

ɺ ʫʩʣʦʚʠʷʭ ʩʪʝʧʠ, ʛʜʝ ʠʩʧʘʨʝʥʠʝ ʧʨʝʦʙʣʘʜʘʝʪ ʥʘʜ ʚʳʧʘʜʝʥʠʝʤ ʦʩʘʜʢʦʚ, ʚʣʘʛʘ 

ʷʚʣʷʝʪʩʷ ʣʠʤʠʪʠʨʫʶʱʠʤ ʬʘʢʪʦʨʦʤ. ʇʦʛʦʜʥʳʝ ʫʩʣʦʚʠʷ ʠʛʨʘʶʪ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʚ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ. 
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ʊʘʙʣʠʮʘ 1 ï ʄʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʟʘ 2022 ï 2024 ʛʦʜʳ 

 

ʄʝʩʷʮʳ 
ʊʝʤʧʝʨʘʪʫʨʳ 

ʦ
ʉ ʆʩʘʜʢʠ, ʤʤ 

2022 2023 2024 ʩʨ. ʤʥ. 2022 2023 2024 ʩʨ. ʤʥ. 

ʄʘʡ +13,4 +16,6 +8,9 +13,9 40,6 10,3 102,9 31,4 

ʀʶʥʴ +18,9 +19,9 +22,8 +19,3 20,9 39,3 65,3 45,5 

ʀʶʣʴ +23,4 +25,2 +22,5 +20,7 17,7 23,2 125,8 66,2 

ɸʚʛʫʩʪ +22,2 +19,0 +18,2 +18,5 10,5 117,4 57,3 39,7 

ɿʘ ʚʝʛʝʪ. 

ʧʝʨʠʦʜ 
+19,5 +20,2 +18,1 +18,1 89,7 190,2 351,3 182,6 

ɿʘ ʩ/ʭ ʛʦʜ +4,8 +4,8 +4,1 +2,8 233,2 378,4 685,1 335,2 

 

ʋʯʸʪʥʳʡ ʧʝʨʠʦʜ 2022-2024 ʛʦʜʘ ʧʦʢʘʟʘʣ ʨʘʟʣʠʯʠʷ ʚ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʷʭ (ʊʘʙʣʠʮʘ 

1). 2022 ʛʦʜ ʩʣʝʜʫʝʪ ʩʯʠʪʘʪʴ ʟʘʩʫʰʣʠʚʳʤ: ʟʘ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʚʳʧʘʣʦ ʚʩʝʛʦ 89,7 ʤʤ, 

ʧʨʠ ʥʦʨʤʝ 182,6 ʤʤ. ɼʝʬʠʮʠʪ ʦʩʘʜʢʦʚ ʙʳʣ ʥʘ ʬʦʥʝ ʧʦʚʳʰʝʥʥʳʭ ʪʝʤʧʝʨʘʪʫʨ, ʚ 

ʦʩʦʙʝʥʥʦʩʪʠ ʠʶʣʷ ʠ ʘʚʛʫʩʪʘ ʤʝʩʷʮʘ. ʊʝʤʧʝʨʘʪʫʨʘ ʙʳʣʘ ʚʳʰʝ ʥʘ 2,7; 3,7
ʦ
ʉ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.   

ʉʭʦʞʘʷ ʢʘʨʪʠʥʘ ʥʘʙʣʶʜʘʣʘʩʴ ʠ ʚ 2023 ʛʦʜʫ, ʢʦʪʦʨʳʡ ʪʘʢʞʝ ʦʪʥʦʩʠʪʩʷ ʢ ʟʘʩʫʰʣʠʚʳʤ. 

ʀʩʢʣʶʯʝʥʠʝʤ ʙʳʣ ʘʚʛʫʩʪ. ɿʘ ʦʜʠʥ ʤʝʩʷʮ ʚʳʧʘʣʦ 117,4 ʤʤ. ɼʣʷ ʩʨʘʚʥʝʥʠʷ ʚ ʠʶʥʝ ʚʳʧʘʣʦ 

39,3 ʤʤ, ʚ ʠʶʣʝ 23,2 ʤʤ. ʊʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʪʘʢʞʝ ʙʳʣʘ ʚʳʰʝ ʥʦʨʤʳ, ʚ ʩʨʝʜʥʝʤ ʟʘ 

ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ +20,2
ʦ
ʉ, ʧʨʠ ʥʦʨʤʝ +18,1

ʦ
ʉ. 2024 ʛʦʜ ʫʜʠʚʠʣ ʦʙʠʣʴʥʳʤʠ ʜʦʞʜʷʤʠ. 

ɿʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʡ ʛʦʜ ʚʳʧʘʣʘ ʜʚʦʡʥʘʷ ʥʦʨʤʘ ʦʩʘʜʢʦʚ. ʕʪʦʪ ʛʦʜ ʩʣʝʜʫʝʪ ʩʯʠʪʘʪʴ 

ʧʝʨʝʫʚʣʘʞʥʸʥʥʳʤ. ɿʘ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʚʳʧʘʣʦ 351,3 ʤʤ ʦʩʘʜʢʦʚ, ʯʪʦ ʧʦʯʪʠ ʚ ʜʚʘ 

ʨʘʟʘ ʚʳʰʝ ʥʦʨʤʳ. ɹʦʣʴʰʝ ʚʩʝʛʦ ʦʩʘʜʢʦʚ ʚʳʧʘʣʦ ʚ ʤʘʝ ï 102,9 ʤʤ ʠ ʠʶʣʝ ï 125,8 ʤʤ.      

ʈʘʩʩʤʘʪʨʠʚʘʷ ʨʘʥʥʠʡ ʩʨʦʢ ʩʝʚʘ ï 5 ʤʘʷ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʦʪʟʳʚʯʠʚʝʝ 

ʚʩʝʛʦ ʙʳʣʠ ʩʦʨʪʘ ʂʘʨʘʙʘʣʳʢʩʢʘʷ ʨʘʥʥʷʷ ʠ ɸʡʥʘ (ʊʘʙʣʠʮʘ 2). ʈʘʩʩʤʘʪʨʠʚʘʷ ʙʦʣʝʝ 

ʧʦʜʨʦʙʥʦ ʥʦʨʤʳ ʚʳʩʝʚʘ ʚ ʜʘʥʥʳʝ ʩʨʦʢʠ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʚ ʫʩʣʦʚʠʷʭ 2022 ʛʦʜʘ 

ʧʨʠ ʥʦʨʤʝ ʚʳʩʝʚʘ 3 ʤʣʥ. ʚʩʭʦʞʠʭ ʟʝʨʝʥ ʥʘ ʛʘ ʥʘʠʙʦʣʴʰʫʶ ʫʨʦʞʘʡʥʦʩʪʴ ʧʦʢʘʟʘʣ ʩʦʨʪ 

ʂʘʨʘʙʘʣʳʢʩʢʘʷ ʨʘʥʥʷʷ ʩ ʫʨʦʞʘʡʥʦʩʪʴʶ 26,8 ʮ/ʛʘ, ʯʪʦ ʥʘ 20% ʙʦʣʴʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʫʨʦʞʘʡʥʦʩʪʴʶ ʩʦʨʪʘ ɸʡʥʘ (21,3 ʮ/ʛʘ) ʠ ʥʘ 26% ʚʳʰʝ ʯʝʤ ʫʨʦʞʘʡʥʦʩʪʴ ʩʦʨʪʘ ʂʫʜʝʩʥʠʮʘ 

(19,8 ʮ/ʛʘ). ɺ ʫʩʣʦʚʠʷʭ 2023 ʛʦʜʘ, ʧʨʠ ʪʦʡ ʞʝ ʥʦʨʤʝ, ʙʦʣʝʝ ʫʨʦʞʘʡʥʳʤ ʩʝʙʷ ʧʦʢʘʟʘʣ ʩʦʨʪ 

ʂʫʜʝʩʥʠʮʘ ʩ ʫʨʦʞʘʡʥʦʩʪʴʶ 20,6 ʮ/ʛʘ, ʚʩʝʛʦ ʥʘ 3% ʦʪʩʪʘʣ ʩʦʨʪ ʂʘʨʘʙʘʣʳʢʩʢʘʷ ʨʘʥʥʷʷ ʩ 

ʫʨʦʞʘʡʥʦʩʪʴʶ 20 ʮ/ʛʘ, ʩʦʨʪ ɸʡʥʘ ʩ ʧʦʢʘʟʘʣ ʫʨʦʞʘʡʥʦʩʪʴ 19,5 ʮ/ʛʘ. ɺ 2024 ʛʦʜʫ ʠʟʫʯʝʥʠʷ 

ʧʨʠ ʥʦʨʤʝ 3 ʤʣʥ ʚʩʭ.ʟ./ʛʘ ʚʳʩʦʢʫʶ ʫʨʦʞʘʡʥʦʩʪʴ ʧʦʢʘʟʘʣ ʩʦʨʪ ɸʡʥʘ ï 19,5 ʮ/ʛʘ, ʜʘʣʝʝ ʠʜʝʪ 

ʩʦʨʪ ʂʘʨʘʙʘʣʳʢʩʢʘʷ ʨʘʥʥʷʷ ʩ ʫʨʦʞʘʡʥʦʩʪʴʶ 18,5 ʮ/ʛʘ. ʉʦʨʪ ʂʫʜʝʩʥʠʮʘ ʧʦʢʘʟʘʣ 

ʫʨʦʞʘʡʥʦʩʪʴ 12 ʮ/ʛʘ, ʯʪʦ ʥʠʞʝ ʥʘ 38%.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʩʩʤʘʪʨʠʚʘʷ ʜʘʥʥʳʡ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʡ ʧʨʠʝʤ, ʢʘʢ ʥʦʨʤʘ ʚʳʩʝʚʘ 3 

ʤʣʥ. ʚʩʭʦʞʠʭ ʟʝʨʝʥ ʥʘ ʛʘ ʚ ʫʩʣʦʚʠʷʭ ʨʘʥʥʝʛʦ ʩʨʦʢʘ ʩʝʚʘ ʩʦʨʪ ʂʘʨʘʙʘʣʳʢʩʢʘʷ ʨʘʥʥʷʷ 

ʧʦʢʘʟʘʣ ʥʘʠʙʦʣʴʰʫʶ ʫʨʦʞʘʡʥʦʩʪʴ ʟʘ ʪʨʠ ʛʦʜʘ ʠʟʫʯʝʥʠʷ 21,8 ʮ/ʛʘ. 

ʆʙʨʘʱʘʷ ʚʥʠʤʘʥʠʝ ʥʘ ʥʦʨʤʫ ʚʳʩʝʚʘ 4 ʤʣʥ. ʚʩʭʦʞʠʭ ʟʝʨʝʥ ʥʘ ʛʘ, ʚ 2022 ʛʦʜʫ 

ʥʘʠʙʦʣʴʰʫʶ ʫʨʦʞʘʡʥʦʩʪʴ ʧʦʢʘʟʘʣ ʩʦʨʪ ʂʘʨʘʙʘʣʳʢʩʢʘʷ ʨʘʥʥʷʷ ï 28,2 ʮ/ʛʘ, ʧʨʦʪʠʚ 26,8 ʮ/ʛʘ 

ʫ ʩʦʨʪʘ ɸʡʥʘ ʠ 25 ʮ/ʛʘ ʫ ʩʦʨʪʘ ʂʫʜʝʩʥʠʮʘ. ɺ 2023 ʛʦʜʫ ʥʘʠʙʦʣʴʰʫʶ ʫʨʦʞʘʡʥʦʩʪʴ ʧʦʢʘʟʘʣʠ 

ʩʨʘʟʫ ʜʚʘ ʩʦʨʪʘ ʂʘʨʘʙʘʣʳʢʩʢʘʷ ʨʘʥʥʷʷ ʠ ʂʫʜʝʩʥʠʮʘ, ʨʘʟʥʠʮʘ ʤʝʞʜʫ ʢʦʪʦʨʳʤʠ ʩʦʩʪʘʚʠʣʘ 

0,5% ʧʦ 22,1 ʮ/ʛʘ ʠ 22 ʮ/ʛʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʩʦʨʪ ɸʡʥʘ ʧʦʢʘʟʘʣ ʫʨʦʞʘʡʥʦʩʪʴ ʥʠʞʝ - 20,6 

ʮ/ʛʘ. ɺ 2024 ʛʦʜʫ ʠʟʫʯʝʥʠʷ, ʩʣʦʞʠʚʰʠʝʩʷ ʫʩʣʦʚʠʷ ʙʣʘʛʦʧʨʠʷʪʥʦ ʧʦʚʣʠʷʣʠ ʥʘ ʩʦʨʪ ɸʡʥʘ ʦʥ 

ʧʦʢʘʟʘʣ ʫʨʦʞʘʡʥʦʩʪʴ 23 ʮ/ʛʘ, ʘ ʚʦʪ ʩʦʨʪʘ ʂʘʨʘʙʘʣʳʢʩʢʘʷ ʨʘʥʥʷʷ ʠ ʂʫʜʝʩʥʠʮʘ ʜʘʣʠ 

ʫʨʦʞʘʡʥʦʩʪʴ 20,1 ʠ 11,8 ʮ/ʛʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʇʨʠ ʥʦʨʤʝ ʚʳʩʝʚʘ 4 ʤʣʥ. ʚʩʭʦʞʠʭ ʟʝʨʝʥ ʥʘ 

ʛʘ ʟʘ ʪʨʠ ʛʦʜʘ ʠʟʫʯʝʥʠʷ ʩʦʨʪʘ ʂʘʨʘʙʘʣʳʢʩʢʘʷ ʨʘʥʥʷʷ ʠ ɸʡʥʘ ʧʦʢʘʟʘʣʠ ʫʨʦʞʘʡʥʦʩʪʴ 23,5 

ʮ/ʛʘ, ʧʨʦʪʠʚ 19,6 ʫ ʩʦʨʪʘ ʂʫʜʝʩʥʠʮʘ. 

ʈʘʩʩʤʘʪʨʠʚʘʷ ʥʦʨʤʫ ʚʳʩʝʚʘ 5 ʤʣʥ ʚʩʭ. ʟ./ʛʘ ʚ 2022 ʛʦʜʫ ʥʘʠʙʦʣʴʰʫʶ ʫʨʦʞʘʡʥʦʩʪʴ 
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ʧʦʢʘʟʘʣ ʩʦʨʪ ʂʘʨʘʙʘʣʳʢʩʢʘʷ ʨʘʥʥʷʷ 26,5 ʮ/ʛʘ ʠ ʩʦʨʪ ɸʡʥʘ 26,2 ʮ/ʛʘ, ʨʘʟʥʠʮʘ ʤʝʞʜʫ 

ʢʦʪʦʨʳʤʠ ʩʦʩʪʘʚʠʣʘ 1%, ʥʘʠʤʝʥʴʰʫʶ ʫʨʦʞʘʡʥʦʩʪʴ ʧʦʢʘʟʘʣ ʩʦʨʪ ʂʫʜʝʩʥʠʮʘ - 19 ʮ/ʛʘ. ɺ 

2023 ʛʦʜʫ ʚʳʩʦʢʫʶ ʫʨʦʞʘʡʥʦʩʪʴ ʧʦʢʘʟʘʣ ʩʦʨʪ ʂʘʨʘʙʘʣʳʢʩʢʘʷ ʨʘʥʥʷʷ ï 22,3 ʮ/ʛʘ, ʤʝʥʴʰʝ 

ʥʘ 3,1% ʩʦʨʪ ʂʫʜʝʩʥʠʮʘ - 21,6 ʮ/ʛʘ ʠ ʥʘ 9,4% ʩʦʨʪ ɸʡʥʘ - 20,2 ʮ/ʛʘ.  ɺ 2024 ʛʦʜʫ ʚʳʩʦʢʫʶ 

ʫʨʦʞʘʡʥʦʩʪʴ ʧʨʠ ʥʦʨʤʝ 5 ʤʣʥ ʚʩʭ.ʟ/ʛʘ ʧʦʢʘʟʘʣ ʩʦʨʪ ɸʡʥʘ - 21,9 ʮ/ʛʘ, ʂʘʨʘʙʘʣʳʢʩʢʘʷ 

ʨʘʥʥʷʷ - 19,7 ʮ/ʛʘ, ʤʝʥʴʰʫʶ ʫʨʦʞʘʡʥʦʩʪʴ ʧʦʢʘʟʘʣ ʩʦʨʪ ʂʫʜʝʩʥʠʮʘ - 15,7 ʮ/ʛʘ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʜʘʥʥʦʡ ʥʦʨʤʝ ʚʳʩʝʚʘ ʥʘʠʙʦʣʴʰʫʶ ʫʨʦʞʘʡʥʦʩʪʴ ʧʦʢʘʟʘʣ ʩʦʨʪ 

ʂʘʨʘʙʘʣʳʢʩʢʘʷ ʨʘʥʥʷʷ - 22,8 ʮ/ʛʘ, ʦʜʥʘʢʦ ʨʘʩʩʤʘʪʨʠʚʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʩʦʨʪʦʚ ʧʨʠ ʥʦʨʤʘʭ 

ʚʳʩʝʚʘ ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ ʯʪʦ ʧʦʚʳʰʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ʥʝ ʜʘʣʦ ʦʪʜʘʯʫ ʚ ʚʠʜʝ ʧʦʚʳʰʝʥʠʷ 

ʫʨʦʞʘʡʥʦʩʪʠ. ɺʩʝ ʪʨʠ ʩʦʨʪʘ ʧʨʠ ʧʦʚʳʰʝʥʠʠ ʥʦʨʤʳ ʚʳʩʝʚʘ ʧʦʢʘʟʘʣʠ ʫʨʦʞʘʡʥʦʩʪʴ, 

ʢʦʪʦʨʘʷ ʥʝ ʧʨʝʚʳʰʘʣʘ ʫʨʦʞʘʡʥʦʩʪʴ ʧʨʠ ʥʦʨʤʝ ʚ 4 ʤʣʥ.ʚʩʭ.ʟ/ʛʘ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

ʧʦʚʳʰʝʥʠʝ ʥʦʨʤʳ ʚʳʩʝʚʘ ʧʨʠ ʨʘʥʥʠʭ ʩʨʦʢʘʭ ʩʝʚʘ ʫ ʜʘʥʥʳʭ ʩʦʨʪʦʚ ʥʝʮʝʣʝʩʦʦʙʨʘʟʝʥ.  

ʈʘʩʩʤʘʪʨʠʚʘʷ ʨʘʥʥʠʡ ʩʨʦʢ ʩʝʚʘ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʙʣʘʛʦʧʨʠʷʪʥʝʝ ʚʩʝʭ 

ʥʘ ʨʘʥʥʠʡ ʩʨʦʢ ʦʪʨʝʘʛʠʨʦʚʘʣ ʩʦʨʪ ʂʘʨʘʙʘʣʳʢʩʢʘʷ ʨʘʥʥʷʷ, ʧʨʠʯʝʤ ʧʨʠ ʘʥʘʣʠʟʝ ʟʘ ʧʝʨʠʦʜ 

ʠʟʫʯʝʥʠʷ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʠ ʫʨʦʞʘʡʥʦʩʪʴ ʩʦʨʪʘ ʧʨʠ ʨʘʟʥʳʭ ʥʦʨʤʘʭ ʧʨʝʚʳʰʘʝʪ 

ʠʣʠ ʥʘʭʦʜʠʪʩʷ ʥʘ ʦʜʥʦʤ ʫʨʦʚʥʝ ʩ ʜʨʫʛʠʤʠ ʩʦʨʪʦʦʙʨʘʟʮʘʤʠ.  

 

ʊʘʙʣʠʮʘ 2 ï ʋʨʦʞʘʡʥʦʩʪʴ ʩʦʨʪʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʨʦʢʦʚ ʠ ʥʦʨʤ ʚʳʩʝʚʘ, 2022-2024 

ʛʦʜʳ 

 

ʉ
ʦ
ʨ
ʪ

 ʅʦʨʤʘ 

ʚʳʩʝʚʘ 

(ɸ) 

ʋʨʦʞʘʡʥʦʩʪʴ ʮ/ʛʘ 

ʉʨʦʢ ʩʝʚʘ (B) 5 ʤʘʷ 20 ʤʘʷ 5 ʠʶʥʷ 

2022 2023 2024 ʩʨʝʜ. 2022 2023 2024 ʩʨʝʜ 2022 2023 2024 cʨʝʜ 

ɸ
ʡ
ʥ
ʘ

 

3 ʤʣʥ. 21,3 19,5 19,5 20,1 21,5 28,8 18,7 23,0 20,3 26,7 4,1 17,0 

4 ʤʣʥ. 26,8 20,6 23,0 23,5 23,2 35,7 21,8 26,9 19,7 33,4 8,3 20,5 

5 ʤʣʥ. 26,2 20,2 21,9 22,8 16,7 32,7 23,9 24,4 19,2 29,7 12,4 20,4 

ʅʉʈ05 

ɸ+B 
1,0 1,2 1,2  1,5 1,4 1,0 

 
1,1 1,4 1,2  

ʩʨʝʜ. 24,8 20,1 21,5 22,1 20,5 32,4 21,5 24,8 19,7 29,9 8,3 19,3 

ʂ
ʘ
ʨ
ʘ
ʙ
ʘ
ʣ
ʳ
ʢ
ʩ
ʢ
ʘ
ʷ
 

ʨ
ʘ
ʥ
ʥ
ʷ
ʷ

 

3 ʤʣʥ. 26,8 20,0 18,5 21,8 25,7 21,9 17,4 21,7 23,7 17,5 4,8 15,3 

4 ʤʣʥ. 28,2 22,1 20,1 23,5 28,8 25,8 19,8 24,8 24,7 21,6 3,3 16,5 

5 ʤʣʥ. 26,5 22,3 19,7 22,8 23,7 25,0 22,9 23,9 23,0 20,7 6,9 16,9 

ʅʉʈ05 

ɸ+B 
1,4 1,4 1,2  1,4 1,4 1,3 

 
1,4 1,4 1,0  

ʩʨʝʜ. 27,2 21,5 19,4 22,7 26,1 24,2 20,0 23,4 23,8 19,9 5,0 16,2 

ʂ
ʫ
ʜ
ʝ
ʩ
ʥ
ʠ
ʮ
ʘ

 

3 ʤʣʥ. 19,8 20,6 12,0 17,5 22,5 28,3 14,4 21,7 26,0 26,3 4,9 19,1 

4 ʤʣʥ. 25,0 22,0 11,8 19,6 22,2 33,6 17,9 24,6 24,5 29,8 3,5 19,3 

5 ʤʣʥ. 19,0 21,6 15,7 18,8 17,3 31,2 16,0 21,5 18,8 28,7 6,9 18,1 

ʅʉʈ05 

ɸ+B 
1,5 1,2 1,3  1,5 1,2 1,1 

 
1,5 1,2 1,3  

ʩʨʝʜ. 21,3 21,4 13,2 18,6 20,7 31,0 16,1 22,6 23,1 28,3 5,1 18,8 

 

ʈʘʩʩʤʘʪʨʠʚʘʷ ʩʨʦʢ ʩʝʚʘ 20 ʤʘʷ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʵʪʦ ʧʨʠʥʷʪʳʡ ʚ 

ʥʘʰʝʤ ʨʝʛʠʦʥʝ ʩʨʦʢ ʩʝʚʘ. ʈʘʩʩʤʘʪʨʠʚʘʷ ʥʦʨʤʫ ʚʳʩʝʚʘ 3 ʤʣʥ. ʚʩʭʦʞʠʭ ʟʝʨʝʥ ʥʘ ʛʘ ʤʦʞʥʦ 

ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʚ 2022 ʛʦʜʫ ʥʘʠʙʦʣʴʰʫʶ ʫʨʦʞʘʡʥʦʩʪʴ ʧʦʢʘʟʘʣ ʩʦʨʪ ʂʘʨʘʙʘʣʳʢʩʢʘʷ 

ʨʘʥʥʷʷ ï 25,7 ʮ/ʛʘ, ʜʘʣʝʝ ʠʜʝʪ ʩʦʨʪ ʂʫʜʝʩʥʠʮʘ ï 22,5 ʮ/ʛʘ ʠ ʩʦʨʪ ɸʡʥʘ ï 21,5 ʮ/ʛʘ. ɺ 

ʫʩʣʦʚʠʷʭ 2023 ʛʦʜʘ ʥʘʠʙʦʣʴʰʫʶ ʫʨʦʞʘʡʥʦʩʪʴ ʧʦʢʘʟʘʣ ʩʦʨʪ ɸʡʥʘ 28,8 ʮ/ʛʘ, ʠ ʂʫʜʝʩʥʠʮʘ 

28,3 ʮ/ʛʘ, ʂʘʨʘʙʘʣʳʢʩʢʘʷ ʨʘʥʥʷʷ ʥʘʧʨʦʪʠʚ, ʧʦʢʘʟʘʣʘ ʤʝʥʴʰʫʶ ʫʨʦʞʘʡʥʦʩʪʴ 21,9 ʮ/ʛʘ. ɺ 

2024 ʛʦʜʫ, ʧʨʠ ʪʦʡ ʞʝ ʥʦʨʤʝ ʚʳʩʝʚʘ ʥʘʠʙʦʣʴʰʫʶ ʫʨʦʞʘʡʥʦʩʪʴ ʧʦʢʘʟʘʣ ʩʦʨʪ ɸʡʥʘ ï 1 8,7 

ʮ/ʛʘ, ʫ ʩʦʨʪʘ ʂʘʨʘʙʘʣʳʢʩʢʘʷ ʨʘʥʥʷʷ ʫʨʦʞʘʡʥʦʩʪʴ ʩʦʩʪʘʚʠʣʘ 17,4 ʮ/ʛʘ, ʫ ʩʦʨʪʘ ʂʫʜʝʩʥʠʮʘ 

14,4 ʮ/ʛʘ. ʈʘʩʩʤʘʪʨʠʚʘʷ ʥʦʨʤʫ ʚʳʩʝʚʘ ʢʘʢ ʬʘʢʪʦʨ ʟʘ ʛʦʜʳ ʠʟʫʯʝʥʠʷ ʧʨʠ ʦʧʪʠʤʘʣʴʥʦʤ 
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ʩʨʦʢʝ ʩʝʚʘ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʠʟ ʪʨʝʭ ʩʦʨʪʦʚ ʩʦʨʪ ɸʡʥʘ ʧʦʢʘʟʘʣ ʫʨʦʞʘʡʥʦʩʪʴ 23,0 

ʮ/ʛʘ, ʧʨʠ ʵʪʦʤ ʩʦʨʪʘ ʂʘʨʘʙʘʣʳʢʩʢʘʷ ʨʘʥʥʷʷ ʠ ʩʦʨʪ ʂʫʜʝʩʥʠʮʘ ʧʦʢʘʟʘʣʠ ʩʨʝʜʥʶʶ 

ʫʨʦʞʘʡʥʦʩʪʴ 21,67 ʠ 21,63 ʮ/ʛʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ  

ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʘʣ: ʧʨʠ ʥʦʨʤʝ ʚʳʩʝʚʘ 4 ʤʣʥ. ʚʩʭ.ʟ/ʛʘ ʚ 2022 

ʛʦʜʫ ʩʦʨʪ ʂʘʨʘʙʘʣʳʢʩʢʘʷ ʨʘʥʥʷʷ ʧʦʢʘʟʘʣ ʥʘʠʙʦʣʴʰʫʶ ʫʨʦʞʘʡʥʦʩʪʴ ï 28,8 ʮ/ʛʘ , ʤʝʥʴʰʫʶ 

ʫʨʦʞʘʡʥʦʩʪʴ ʧʦʢʘʟʘʣʠ ʩʦʨʪ ɸʡʥʘ ï 23,2 ʮ/ʛʘ ʠ ʩʦʨʪ ʂʫʜʝʩʥʠʮʘ ï 22,2 ʮ/ʛʘ. ʚ 2023 ʛʦʜʫ, ʧʨʠ 

ʪɻʦʡ ʞʝ ʥʦʨʤʝ, ʚʳʩʦʢʫʶ ʫʨʦʞʘʡʥʦʩʪʴ ʧʦʢʘʟʘʣ ʩʦʨʪ ɸʡʥʘ ï 35,7 ʮ/ʛʘ, ʜʘʣʝʝ ʩʦʨʪ ʂʫʜʝʩʥʠʮʘ 

ï 33,6 ʮ/ʛʘ ʠ ʩʦʨʪ ʂʘʨʘʙʘʣʳʢʩʢʘʷ ʨʘʥʥʷʷ ï 25,8 ʮ/ʛʘ. ɺ 2024 ʛʦʜʫ ʚʳʩʦʢʫʶ ʫʨʦʞʘʡʥʦʩʪʴ 

ʧʦʢʘʟʘʣ ʩʦʨʪ ɸʡʥʘ ï 21,8 ʮ/ʛʘ, ʜʘʣʝʝ ʩʦʨʪ ʂʘʨʘʙʘʣʳʢʩʢʘʷ ʨʘʥʥʷʷ ï 19,8 ʮ/ʛʘ ʠ ʩʦʨʪ 

ʂʫʜʝʩʥʠʮʘ ï 17,9 ʮ/ʛʘ, ʧʨʠ ʜʘʥʥʦʡ ʥʦʨʤʝ ʚʳʩʝʚʘ ʩʦʨʪ ɸʡʥʘ ʪʘʢʞʝ ʧʦʢʘʟʘʣ ʥʘʠʙʦʣʴʰʫʶ 

ʩʨʝʜʥʶʶ ʫʨʦʞʘʡʥʦʩʪʴ ʟʘ ʛʦʜʳ ʠʩʧʳʪʘʥʠʡ ï 26,9 ʮ/ʛʘ. 

ʈʘʩʩʤʘʪʨʠʚʘʷ ʥʦʨʤʫ ʚʳʩʝʚʘ 5 ʤʣʥ.ʚʩʭ.ʟ/ʛʘ ʚ 2022 ʛʦʜʫ ʥʘʠʙʦʣʴʰʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ 

ʧʦʢʘʟʘʣ ʩʦʨʪ ʂʘʨʘʙʘʣʳʢʩʢʘʷ ʨʘʥʥʷʷ 23,7 ʮ/ʛʘ, ʂʫʜʝʩʥʠʮʘ ʩ ʫʨʦʞʘʝʤ 17,3 ʮ/ʛʘ ʠ ɸʡʥʘ 16,7 

ʮ/ʛʘ ʧʦʢʘʟʘʣʠ ʫʨʦʞʘʡʥʦʩʪʴ ʤʝʥʴʰʝ ʥʘ 27% ʠ 29,5% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺ 2023 ʛʦʜʫ 

ʥʘʠʙʦʣʴʰʫʶ ʫʨʦʞʘʡʥʦʩʪʴ ʧʦʢʘʟʘʣ ʩʦʨʪ ɸʡʥʘ ï 32,7 ʮ/ʛʘ, ʂʫʜʝʩʥʠʮʘ ï 31,2 ʮ/ʛʘ ʠ ʤʝʥʴʰʠʡ 

ʧʦʢʘʟʘʪʝʣʴ ʫ ʩʦʨʪʘ ʂʘʨʘʙʘʣʳʢʩʢʘʷ ʨʘʥʥʷʷ ï 25 ʮ/ʛʘ. ɺ 2024 ʛʦʜʫ, ʧʨʠ ʵʪʦʡ ʞʝ ʥʦʨʤʝ, 

ʥʘʠʙʦʣʴʰʫʶ ʫʨʦʞʘʡʥʦʩʪʴ ʚʥʦʚʴ ʧʦʢʘʟʘʣ ʩʦʨʪ ɸʡʥʘ ʩ ʧʦʢʘʟʘʪʝʣʝʤ 23,9 ʮ/ʛʘ, ʜʘʣʝʝ ʩʦʨʪ 

ʂʘʨʘʙʘʣʳʢʩʢʘʷ ʨʘʥʥʷʷ 22,9 ʮ/ʛʘ ʠ ʩʦʨʪ ʂʫʜʝʩʥʠʮʘ 16 ʮ/ʛʘ. ʉʨʘʚʥʠʚʘʷ ʫʩʨʝʜʥʝʥʥʳʝ ʜʘʥʥʳʝ 

ʟʘ ʛʦʜʳ ʠʩʧʳʪʘʥʠʡ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʧʦ ʫʨʦʞʘʡʥʦʩʪʠ ʩʦʨʪ ɸʡʥʘ ʧʦʢʘʟʘʣʘ 

ʧʨʝʠʤʫʱʝʩʪʚʦ. ʆʜʥʘʢʦ ʧʦʚʳʰʝʥʠʝ ʥʦʨʤʳ ʚʳʩʝʚʘ ʥʝʮʝʣʝʩʦʦʙʨʘʟʥʦ ʚ ʚʠʜʫ ʪʦʛʦ ʯʪʦ 

ʫʨʦʞʘʡʥʦʩʪʴ ʩʦʨʪʘ ʧʨʠ ʜʘʥʥʦʡ ʥʦʨʤʝ ʚʳʩʝʚʘ ʥʝ ʧʨʝʚʳʰʘʝʪ ʫʨʦʞʘʡʥʦʩʪʴ ʩʦʨʪʘ ʧʨʠ ʥʦʨʤʝ 

ʚʳʩʝʚʘ 4 ʤʣʥ. ʚʩʭ.ʟ/ʛʘ. 

ʈʘʩʩʤʘʪʨʠʚʘʷ ʙʦʣʝʝ ʧʦʟʜʥʠʝ ʩʨʦʢʠ ʩʝʚʘ - 5 ʠʶʥʷ ʠ ʧʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ ʥʦʨʤʳ 

ʚʳʩʝʚʘ 3 ʤʣʥ. ʚʩʭʦʞʠʭ ʟʝʨʝʥ ʥʘ ʛʘ ʚ 2022 ʛʦʜʫ ʩʘʤʫʶ ʚʳʩʦʢʫʶ ʫʨʦʞʘʡʥʦʩʪʴ ʧʦʢʘʟʘʣ ʩʦʨʪ 

ʂʫʜʝʩʥʠʮʘ 26 ʮ/ʛʘ, ʜʘʣʝʝ ʩʦʨʪ ʂʘʨʘʙʘʣʳʢʩʢʘʷ ʨʘʥʥʷʷ 23,7 ʮ/ʛʘ ʠ ʩʦʨʪ ɸʡʥʘ 20,3 ʮ/ʛʘ. ʚ 

2023 ʛʦʜʫ ʚ ʩʣʦʞʠʚʰʠʭʩʷ ʫʩʣʦʚʠʷʭ ʚʝʛʝʪʘʮʠʠ ʩʘʤʳʤ ʫʨʦʞʘʡʥʳʤ ʦʢʘʟʘʣʩʷ ʩʦʨʪ ɸʡʥʘ 26,7 

ʮ/ʛʘ, ʥʘ 0,4 ʮ/ʛʘ ʤʝʥʴʰʝ ʧʦʢʘʟʘʣ ʩʦʨʪ ʂʫʜʝʩʥʠʮʘ ï 26,3 ʮ/ʛʘ, ʩʦʨʪ ʂʘʨʘʙʘʣʳʢʩʢʘʷ ʨʘʥʥʷʷ 

17,5 ʮ/ʛʘ. ɺ 2024 ʛʦʜʫ ʫʨʦʞʘʡʥʦʩʪʴ ʚʩʝʭ ʩʦʨʪʦʚ ʚ ʧʦʟʜʥʝʤ ʧʦʢʘʟʘʣʘ ʥʠʟʢʠʝ ʨʝʟʫʣʴʪʘʪʳ    

4,9 ʮ/ʛʘ ʫ ʩʦʨʪʘ ʂʫʜʝʩʥʠʮʘ, 4,8 ʮ/ʛʘ ʫ ʩʦʨʪʘ ʂʘʨʘʙʘʣʳʢʩʢʘʷ ʨʘʥʥʷʷ, ʠ 4,1 ʮ/ʛʘ ʫ ʩʦʨʪʘ ɸʡʥʘ. 

ɺ ʮʝʣʦʤ ʨʘʩʩʤʘʪʨʠʚʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʧʦ ʥʦʨʤʝ ʚʳʩʝʚʘ 3 ʤʣʥ. ʚʩʭʦʞʠʭ ʟʝʨʝʥ ʥʘ ʛʘ ʟʘ ʪʨʠ 

ʛʦʜʘ ʫʨʦʞʘʡʥʦʩʪʴ ʧʦ ʩʦʨʪʘʤ ʚʳʩʦʢʘ ʫ ʩʦʨʪʘ ʂʫʜʝʩʥʠʮʘ 19,1 ʮ/ʛʘ ʦʙʨʘʟʮʳ ɸʡʥʘ ʠ 

ʂʘʨʘʙʘʣʳʢʩʢʘʷ ʨʘʥʥʷʷ ʧʦʢʘʟʘʣʠ ʫʨʦʞʘʡʥʦʩʪʴ ʤʝʥʴʰʝ ʥʘ 10,7 ʠ 19,6% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʇʨʠ ʥʦʨʤʝ ʚʳʩʝʚʘ 4 ʤʣʥ ʚʩʭ ʟ/ʛʘ, ʚ 2022 ʛʦʜʫ ʥʘʠʙʦʣʴʰʫʶ ʫʨʦʞʘʡʥʦʩʪʴ ʧʦʢʘʟʘʣ 

ʩʦʨʪ ʂʘʨʘʙʘʣʳʢʩʢʘʷ ʨʘʥʥʷʷ ï 24,7 ʮ/ʛʘ, ʢʦʪʦʨʳʡ ʥʘ 0,2 ʮ ʧʨʝʚʟʦʰʝʣ ʩʦʨʪ ʂʫʜʝʩʥʠʮʘ (24,5 

ʮ/ʛʘ), ʥʘʠʤʝʥʴʰʫʶ ʫʨʦʞʘʡʥʦʩʪʴ ʧʦʢʘʟʘʣ ʩʦʨʪ ɸʡʥʘ 19,7 ʮ/ʛʘ. ɺ 2023 ʛʦʜʫ, ʧʨʠ ʪʦʡ ʞʝ 

ʥʦʨʤʝ ʚʳʩʝʚʘ, ʥʘʠʙʦʣʴʰʫʶ ʫʨʦʞʘʡʥʦʩʪʴ ʧʦʢʘʟʘʣ ʫʞʝ ʩʦʨʪ ɸʡʥʘ - 33,4 ʮ/ʛʘ, ʩʦʨʪ 

ʂʫʜʝʩʥʠʮʘ ʥʘ ʚʪʦʨʦʤ ʤʝʩʪʝ - 29,8 ʮ/ʛʘ ʠ ʩʦʨʪ ʂʘʨʘʙʘʣʳʢʩʢʘʷ ʨʘʥʥʷʷ - 21,6 ʮ/ʛʘ. ʉʪʦʠʪ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ ʨʘʟʥʠʮʘ ʤʝʞʜʫ ʦʙʨʘʟʮʘʤʠ ʩʫʱʝʩʪʚʝʥʥʘ ʠ ʩʦʩʪʘʚʣʷʣʘ 10,8% ʠ 35,3% 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺ 2024 ʛʦʜʫ, ʧʨʠ ʪʦʡ ʞʝ ʥʦʨʤʝ ʚʳʩʝʚʘ, ʩʘʤʳʤ ʫʨʦʞʘʡʥʳʤ ʦʢʘʟʘʣʩʷ ʩʦʨʪ 

ɸʡʥʘ, ʧʨʠ ʵʪʦʤ ʩʦʨʪʘ ʂʫʜʝʩʥʠʮʘ ʠ ʂʘʨʘʙʘʣʳʢʩʢʘʷ ʨʘʥʥʷʷ ʧʦʢʘʟʘʣʠ ʥʠʟʢʫʶ ʫʨʦʞʘʡʥʦʩʪʴ 

3,5 ʮ/ʛʘ ʠ 3,3 ʮ/ʛʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʇʨʠ ʥʦʨʤʝ ʚʳʩʝʚʘ 4 ʤʣʥ ʚʩʭ. ʟ/ʛʘ ʩʨʝʜʥʷʷ ʫʨʦʞʘʡʥʦʩʪʴ 

ʟʘ ʪʨʠ ʛʦʜʘ ʠʩʧʳʪʘʥʠʡ ʩʦʩʪʘʚʠʣʘ ʫ ʩʦʨʪʘ ɸʡʥʘ 20,47 ʮ/ʛʘ ʧʨʦʪʠʚ 19,27 ʫ ʩʦʨʪʘ ʂʫʜʝʩʥʠʮʘ, 

ʠ 16,53 ʫ ʩʦʨʪʘ ʂʘʨʘʙʘʣʳʢʩʢʘʷ ʨʘʥʥʷʷ. 

ɺ ʫʩʣʦʚʠʷʭ ʧʦʟʜʥʝʛʦ ʩʨʦʢʘ ʩʝʚʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤ ʥʦʨʤʫ ʚʳʩʝʚʘ 5 ʤʣʥ.ʚʩʭ.ʟ/ʛʘ: ʚ 2022 

ʛʦʜʫ ʥʘʠʙʦʣʴʰʫʶ ʫʨʦʞʘʡʥʦʩʪʴ ʧʦʢʘʟʘʣ ʩʦʨʪ ʂʘʨʘʙʘʣʳʢʩʢʘʷ ʨʘʥʥʷʷ - 23 ʮ/ʛʘ, ʩʦʨʪʘ ɸʡʥʘ ʠ 

ʂʫʜʝʩʥʠʮʘ ʧʦʢʘʟʘʣʠ ʫʨʦʞʘʡʥʦʩʪʴ 19,2 ʮ/ʛʘ ʠ 18,8 ʮ/ʛʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʯʪʦ ʤʝʥʴʰʝ ʥʘ 

16,5% ʠ 18,3%. ɺ 2023 ʛʦʜʫ ʧʦʜ ʚʣʠʷʥʠʝʤ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʠʟʤʝʥʠʣʦʩʴ - 

ʥʘʠʙʦʣʴʰʫʶ ʫʨʦʞʘʡʥʦʩʪʴ ʧʦʢʘʟʘʣ ʩʦʨʪ ɸʡʥʘ - 29,7 ʮ/ʛʘ, ʥʝʥʘʤʥʦʛʦ ʦʪʩʪʘʣ ʩʦʨʪ 

ʂʫʜʝʩʥʠʮʘ - 28,7 ʮ/ʛʘ, ʂʘʨʘʙʘʣʳʢʩʢʘʷ ʨʘʥʥʷʷ ʧʦʢʘʟʘʣʘ ʥʘʠʤʝʥʴʰʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ -  

20,7 ʮ/ʛʘ. ɺ 2024 ʛʦʜʫ ʙʦʣʴʰʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʧʦʢʘʟʘʣ ʩʦʨʪ ɸʡʥʘ - 12,4 ʮ/ʛʘ, ʩʦʨʪʘ 
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ʂʘʨʘʙʘʣʳʢʩʢʘʷ ʨʘʥʥʷʷ ʠ ʩʦʨʪ ʂʫʜʝʩʥʠʮʘ - ʧʦ 6,9 ʮ/ʛʘ. ʅʦʨʤʘ ʚʳʩʝʚʘ 5 ʤʣʥ.ʚʩʭ.ʟ/ʛʘ 

ʧʨʦʷʚʠʣʘ ʩʝʙʷ ʫ ʩʦʨʪʘ ɸʡʥʘ, ʧʦʢʘʟʘʚ ʥʘʠʚʳʩʰʠʡ ʨʝʟʫʣʴʪʘʪ ʩʨʝʜʠ ʜʨʫʛʠʭ ʩʦʨʪʦʦʙʨʘʟʮʦʚ. 

ʆʜʥʘʢʦ ʜʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʥʝ ʧʨʝʚʳʩʠʣ ʫʨʦʞʘʡʥʦʩʪʴ ʩʦʨʪʘ ʧʨʠ ʥʦʨʤʝ 4 ʤʣʥ.ʚʩʭ.ʟ/ʛʘ. 

ɺ ʙʦʣʝʝ ʧʦʟʜʥʠʝ ʩʨʦʢʠ ʩʝʚʘ ʩʝʙʷ ʧʦʢʘʟʘʣ ʩʦʨʪ ɸʡʥʘ ʩ ʫʨʦʞʘʡʥʦʩʪʴʶ 19,3 ʮ/ʛʘ, ʧʨʠ 

ʵʪʦʤ ʥʘ 0,5 ʮ/ʛʘ ʦʪʩʪʘʣ ʩʦʨʪ ʂʫʜʝʩʥʠʮʘ ʩ ʫʨʦʞʘʡʥʦʩʪʴʶ 18,82 ʮ/ʛʘ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʥʘʣʠʟʘ ʫʨʦʞʘʡʥʦʩʪʠ ʙʳʣʘ ʫʩʪʘʥʦʚʣʝʥʘ ʠʥʜʠʚʠʜʫʘʣʴʥʘʷ ʨʝʘʢʮʠʷ 

ʩʦʨʪʦʚ ʥʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʡ ʛʦʜ. ʂ ʧʨʠʤʝʨʫ, ʩʦʨʪ ʂʫʜʝʩʥʠʮʘ ʥʘʠʙʦʣʝʝ ʧʨʦʜʫʢʪʠʚʥʳʤ 

ʙʳʣ ʚ 2024 ʛʦʜʫ. ʉʦʨʪʘ ʧʦ-ʨʘʟʥʦʤʫ ʨʝʘʛʠʨʦʚʘʣʠ ʥʘ ʩʨʦʢʠ ʧʦʩʝʚʘ. ɺ ʩʨʝʜʥʝʤ ʟʘ ʪʨʠ ʛʦʜʘ 

ʩʦʨʪ ʂʘʨʘʙʘʣʳʢʩʢʘʷ ʨʘʥʥʷʷ ʧʦʢʘʟʘʣ ʥʘʠʣʫʯʰʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʧʨʠ ʧʦʩʝʚʝ 5 ʤʘʷ. ʉʦʨʪ 

ɸʡʥʘ ʧʦʣʦʞʠʪʝʣʴʥʦ ʨʝʘʛʠʨʦʚʘʣ, ʢʘʢ ʥʘ ʦʧʪʠʤʘʣʴʥʫʶ, ʪʘʢ ʠ ʥʘ ʟʘʥʠʞʝʥʥʫʶ ʠ ʟʘʚʳʰʝʥʥʫʶ 

ʥʦʨʤʫ ʚʳʩʝʚʘ, ʦʜʥʘʢʦ ʥʘʠʣʫʯʰʠʤ ʜʣʷ ʩʦʨʪʘ ʦʢʘʟʘʣʩʷ ʦʧʪʠʤʘʣʴʥʳʡ ʩʨʦʢ ʧʦʩʝʚʘ 20 ʤʘʷ. 

ʏʪʦ ʢʘʩʘʝʪʩʷ ʥʦʨʤ ʚʳʩʝʚʘ, ʥʘʠʙʦʣʴʰʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʚ ʦʪʯʸʪʥʦʤ ʧʝʨʠʦʜʝ ʙʦʣʴʰʠʥʩʪʚʦ 

ʩʦʨʪʦʚ ʜʘʣʠ ʧʨʠ ʦʧʪʠʤʘʣʴʥʦʡ ʥʦʨʤʝ ʚʳʩʝʚʘ ʚ 4 ʤʣʥ. ʚʩʭʦʞʠʭ ʟʝʨʝʥ ʥʘ 1 ʛʘ. 

ʅʝ ʤʝʥʝʝ ʚʘʞʥʳʤʠ ʷʚʣʷʶʪʩʷ ʢʘʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ. ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ 

ʠʟʤʝʥʝʥʠʝ ʩʨʦʢʦʚ ʩʝʚʘ ʠ ʥʦʨʤ ʚʳʩʝʚʘ ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ ʥʘ ʤʘʩʩʫ 1000 ʟʝʨʝʥ. ɺ ʪʘʙʣʠʮʝ 

3 ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʦʮʝʥʢʠ ʩʦʨʪʦʚ ʧʦ ʤʘʩʩʝ 1000 ʟʝʨʝʥ (ʪʘʙʣʠʮʘ 3).       

 
ʊʘʙʣʠʮʘ 3 ï ʆʮʝʥʢʘ ʩʦʨʪʦʚ ʧʦ ʤʘʩʩʝ 1000 ʟʝʨʝʥ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʨʦʢʦʚ ʠ ʥʦʨʤ ʚʳʩʝʚʘ 2022 

ï 2024 ʛʦʜʳ, ʛʨ. 
 

ʉ
ʦ
ʨ
ʪ

 

ʅʦʨʤʘ 

ʚʳʩʝʚʘ 

2022 ʛʦʜ 2023 ʛʦʜ 2024 ʛʦʜ 

05.05 20.05 05.06 ʩʨʝʜ 05.05 20.05 05.6 ʩʨʝʜ 05.05 20.05 05.6 ʩʨʝʜ 

ɸ
ʡ
ʥ
ʘ

 

3 ʤʣʥ. 28,9 36,8 34,7 33,5 38,4 45,2 34,5 39,4 28,3 38,1 30,7 32,4 

4 ʤʣʥ. 25,1 32,4 31,3 29,6 39,0 45,7 36,7 40,5 28,6 33,1 28,6 30,1 

5 ʤʣʥ. 24,0 32,2 34,7 30,3 35,0 43,8 37,2 38,7 28,9 29,9 29,7 29,5 

ʩʨʝʜ 26,0 33,8 33,6 31,1 37,5 44,9 36,1 39,5 28,6 33,7 29,7 30,7 

ʂ
ʘ
ʨ
ʘ
ʙ
ʘ
ʣ
ʳ
ʢ
ʩ
ʢ
ʘ
ʷ
 

ʨ
ʘ
ʥ
ʥ
ʷ
ʷ

 

3 ʤʣʥ. 27,2 26,1 31,1 28,1 30,5 35,1 33,3 33,0 23,1 24,3 26,2 24,5 

4 ʤʣʥ. 25,8 24,9 29,9 26,9 29,4 33,3 31,1 31,3 22,3 24,1 25,2 23,9 

5 ʤʣʥ. 25,8 25,7 28,1 26,5 30,6 30,4 30,8 30,6 22,2 23,1 25,3 23,5 

ʩʨʝʜ 26,3 25,6 29,7 27,2 30,2 32,9 31,7 31,6 22,5 23,8 25,6 24,0 

ʂ
ʫ
ʜ
ʝ
ʩ
ʥ
ʠ
ʮ
ʘ

 3 ʤʣʥ. 26,6 28,4 36,1 30,4 35,3 38,9 35,1 36,4 23,6 22,2 28,0 24,6 

4 ʤʣʥ. 26,7 28,1 29,2 28,0 33,8 39,8 32,4 35,3 23,3 27,5 27,8 26,2 

5 ʤʣʥ. 24,2 25,4 28,5 26,0 34,8 34,6 32,8 34,1 24,0 23,4 26,0 24,5 

ʩʨʝʜ 25,8 27,3 31,3 28,1 34,6 37,8 33,4 35,3 23,6 24,4 27,3 25,1 

 

ʈʘʩʩʤʦʪʨʠʤ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ ʨʝʘʢʮʠʶ ʧʦʢʘʟʘʪʝʣʷ ʢʘʞʜʦʛʦ ʩʦʨʪʘ ʧʦ ʛʦʜʘʤ ʠʟʫʯʝʥʠʷ. 

ɺ 2022 ʛʦʜʫ ʩʦʨʪ ɸʡʥʘ ʧʦʢʘʟʘʣ ʥʘʠʙʦʣʴʰʫʶ ʚʝʣʠʯʠʥʫ ʧʦʢʘʟʘʪʝʣʷ ʧʨʠ ʥʦʨʤʝ ʚʳʩʝʚʘ 3 ʤʣʥ. 

ʚʩʭ.ʟ/ʛʘ ʠ ʩʨʦʢʝ ʩʝʚʘ 20 ʤʘʷ ï 36,8 ʛ, ʚ 2023 ʛʦʜʫ ʫ ʵʪʦʛʦ ʞʝ ʩʦʨʪʘ ʤʘʩʩʘ 1000 ʟʝʨʝʥ 

ʜʦʩʪʠʛʣʘ 45,7 ʛ, ʧʨʠ ʥʦʨʤʝ 4 ʤʣʥ ʚʩʭ.ʟ/ʛʘ ʧʨʠ ʦʧʪʠʤʘʣʴʥʳʭ ʩʨʦʢʘʭ ʩʝʚʘ. ɺ 2024 ʛʦʜʫ 

ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʧʦ ʵʪʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʜʦʩʪʠʛ ʦʙʨʘʟʝʮ ʩ ʥʦʨʤʦʡ ʚʳʩʝʚʘ 3 ʤʣʥ. 

ʚʩʭ.ʟ/ʛʘ ʚ ʦʧʪʠʤʘʣʴʥʳʝ ʩʨʦʢʠ. ɺ ʩʨʝʜʥʝʤ ʟʘ ʪʨʠ ʛʦʜʘ ʧʨʝʠʤʫʱʝʩʪʚʦ ʙʳʣʦ ʟʘ ʥʦʨʤʦʡ ʚ 3 

ʤʣʥ ʚʩʭ.ʟ/ʛʘ. ʅʘʠʣʫʯʰʠʤ ʧʦ ʜʘʥʥʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʦʢʘʟʘʣʩʷ ʚʘʨʠʘʥʪ ʩ ʦʧʪʠʤʘʣʴʥʳʤ ʩʨʦʢʦʤ 

ʧʦʩʝʚʘ ï 20 ʤʘʷ.     

ʈʘʩʩʤʘʪʨʠʚʘʷ ʜʘʥʥʳʝ ʩʦʨʪʘ ʂʘʨʘʙʘʣʳʢʩʢʘʷ ʨʘʥʥʷʷ ʧʦ ʛʦʜʘʤ ʠʩʧʳʪʘʥʠʷ, ʤʦʞʥʦ 

ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʚ 2022 ʛʦʜʫ ʤʘʢʩʠʤʘʣʴʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʤʘʩʩʳ 1000 ʟʝʨʝʥ - 31,1 ʛ, 



184 

 

 

ʧʨʠ ʥʦʨʤʝ 3 ʤʣʥ. ʚʩʭ.ʟ/ʛʘ ʚ ʩʨʦʢ 5 ʠʶʥʷ; ʚ 2023 ʛʦʜʫ ʧʦʢʘʟʘʪʝʣʴ ʜʦʩʪʠʛ 35,1 ʛ, ʧʨʠ ʥʦʨʤʝ 3 

ʤʣʥ. ʚʩʭ.ʟ/ʛʘ ʚ ʦʧʪʠʤʘʣʴʥʳʝ ʩʨʦʢʠ 20 ʤʘʷ; ʚ 2024 ʛʦʜʫ ʠʟʫʯʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ 

ʧʦʢʘʟʘʪʝʣʴ ʤʘʩʩʳ 1000 ʟʝʨʝʥ ʜʦʩʪʠʛ ʧʨʠ ʥʦʨʤʝ 3 ʤʣʥ. ʚʩʭ.ʟ/ʛʘ, ʧʨʠ ʩʨʦʢʝ ʩʝʚʘ 5 ʠʶʥʷ ï 

26,2 ʛ. ʋ ʩʦʨʪʘ ʂʘʨʘʙʘʣʳʢʩʢʘʷ ʨʘʥʥʷʷ ʧʦʢʘʟʘʪʝʣʴ ʤʘʩʩʳ 1000 ʟʝʨʝʥ ʚ ʩʨʝʜʥʝʤ ʟʘ ʪʨʠ ʛʦʜʘ 

ʧʦʢʘʟʘʣ ʧʨʝʠʤʫʱʝʩʪʚʦ ʪʨʝʪʴʝʛʦ ʩʨʦʢʘ ʩʝʚʘ ʧʨʠ ʥʦʨʤʝ 3 ʤʣʥ. ʚʩʭ.ʟ/ʛʘ.  

ɸʥʘʣʠʟʠʨʫʷ ʜʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʫ ʩʦʨʪʘ ʂʫʜʝʩʥʠʮʘ ʚ 2022 ʛʦʜʫ, ʤʘʢʩʠʤʘʣʴʥʦʛʦ 

ʟʥʘʯʝʥʠʷ ʧʦʢʘʟʘʪʝʣʴ ʜʦʩʪʠʛ ʧʨʠ ʥʦʨʤʝ ʚʳʩʝʚʘ 3 ʤʣʥ. ʚʩʭ.ʟ/ʛʘ ʚ ʩʨʦʢ 5 ʠʶʥʷ ï 36,1 ʛ. ɺ 

2023 ʛʦʜʫ ʠʟʫʯʝʥʠʷ ʧʨʝʠʤʫʱʝʩʪʚʦ ʧʦʢʘʟʘʣ ʦʙʨʘʟʝʮ ʩ ʥʦʨʤʦʡ ʚʳʩʝʚʘ 4 ʤʣʥ ʚʩʭ.ʟ/ʛʘ ʧʨʠ 

ʦʧʪʠʤʘʣʴʥʦʤ ʩʨʦʢʝ ʩʝʚʘ ï 39,8 ʛ. ɺ 2024 ʛʦʜʫ ʩʦʨʪ ʂʫʜʝʩʥʠʮʘ ʧʦʢʘʟʘʣ ʤʘʢʩʠʤʘʣʴʥʦʝ 

ʟʥʘʯʝʥʠʝ ʤʘʩʩʳ 1000 ʟʝʨʝʥ ʩ ʥʦʨʤʦʡ ʚʳʩʝʚʘ 3 ʤʣʥ. ʚʩʭ.ʟ/ʛʘ ʧʨʠ ʩʨʦʢʝ ʩʝʚʘ 5 ʠʶʥʷ ï 28,0 ʛ. 

ɸʥʘʣʠʟʠʨʫʷ ʩʨʝʜʥʠʝ ʜʘʥʥʳʝ ʟʘ ʪʨʠ ʛʦʜʘ, ʤʦʞʥʦ ʩʢʘʟʘʪʴ ʦ ʧʨʝʠʤʫʱʝʩʪʚʝ 3 ʤʣʥ ʚʩʭ. ʟʝʨʝʥ 

ʧʨʠ ʧʦʟʜʥʝʤ ʩʨʦʢʝ ʩʝʚʘ 5 ʠʶʥʷ.  

ɸʥʘʣʠʟ ʤʘʩʩʳ 1000 ʟʝʨʝʥ ʧʦʜʪʚʝʨʜʠʣ ʬʘʢʪ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʨʝʘʢʮʠʠ ʩʦʨʪʘ. ʂ 

ʧʨʠʤʝʨʫ ʩʦʨʪ ɸʡʥʘ ʧʦʢʘʟʘʣ ʥʘʠʣʫʯʰʫʶ ʤʘʩʩʫ 1000 ʟʸʨʝʥ ʧʨʠ ʧʦʩʝʚʝ 20 ʤʘʷ, 

ʂʘʨʘʙʘʣʳʢʩʢʘʷ ʨʘʥʥʷʷ ʠ ʂʫʜʝʩʥʠʮʘ ʧʨʠ ʧʦʟʜʥʝʤ ʧʦʩʝʚʝ 5 ʠʶʥʷ. ʊʝʥʜʝʥʮʠʷ ʢ ʧʦʚʳʰʝʥʠʶ 

ʜʘʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʫ ʙʦʣʴʰʠʥʩʪʚʘ ʩʦʨʪʦʚ ʙʳʣʘ ʟʘʤʝʯʝʥʘ ʧʨʠ ʩʥʠʞʝʥʠʠ ʥʦʨʤʳ ʚʳʩʝʚʘ ʜʦ 

3 ʤʣʥ. ʤʣʥ ʚʩʭʦʞʠʭ ʟʝʨʝʥ ʥʘ 1 ʛʘ.   

 ɿʘʢʣʶʯʝʥʠʝ. ʆʙʦʙʱʝʥʠʝ ʠ ʧʦʜʚʝʜʝʥʠʝ ʠʪʦʛʦʚ ʨʘʙʦʪʳ ʥʘ ʜʘʥʥʦʤ ʵʪʘʧʝ; 

ʧʦʜʪʚʝʨʞʜʝʥʠʝ ʠʩʪʠʥʥʦʩʪʠ ʚʳʜʚʠʛʘʝʤʦʛʦ ʫʪʚʝʨʞʜʝʥʠʷ, ʚʳʩʢʘʟʘʥʥʦʛʦ ʘʚʪʦʨʦʤ.  

ʀʟʫʯʝʥʠʝ ʩʦʨʪʦʚ ʤʷʛʢʦʡ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ ʩʝʣʝʢʮʠʠ ʊʆʆ çʂʘʨʘʙʘʣʳʢʩʢʘʷ ʉʍʆʉè 

ʧʦʢʘʟʘʣʠ ʠʥʜʠʚʠʜʫʘʣʴʥʫʶ ʨʝʘʢʮʠʶ. ʉʦʨʪʘ ʧʦ-ʨʘʟʥʦʤʫ ʨʝʘʛʠʨʦʚʘʣʠ ʥʘ 

ʚʣʘʛʦʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʛʦʜʘ.  

ʂ ʧʨʠʤʝʨʫ, ʩʦʨʪ çʂʫʜʝʩʥʠʮʘè ʥʘʠʙʦʣʝʝ ʧʨʦʜʫʢʪʠʚʥʳʤ ʙʳʣ ʚ 2024 ʛʦʜʫ. ʉʦʨʪʘ ʧʦ-

ʨʘʟʥʦʤʫ ʨʝʘʛʠʨʦʚʘʣʠ ʥʘ ʩʨʦʢʠ ʧʦʩʝʚʘ. ɺ ʩʨʝʜʥʝʤ ʟʘ ʪʨʠ ʛʦʜʘ ʩʦʨʪ çʂʘʨʘʙʘʣʳʢʩʢʘʷ 

ʨʘʥʥʷʷè ʧʦʢʘʟʘʣ ʥʘʠʣʫʯʰʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʧʨʠ ʧʦʩʝʚʝ 5 ʤʘʷ. ʉʦʨʪ çɸʡʥʘè 

ʧʦʣʦʞʠʪʝʣʴʥʦ ʨʝʘʛʠʨʦʚʘʣ, ʢʘʢ ʥʘ ʦʧʪʠʤʘʣʴʥʫʶ, ʪʘʢ ʠ ʥʘ ʟʘʥʠʞʝʥʥʫʶ ʠ ʟʘʚʳʰʝʥʥʫʶ 

ʥʦʨʤʫ ʚʳʩʝʚʘ, ʦʜʥʘʢʦ ʥʘʠʣʫʯʰʠʤ ʜʣʷ ʩʦʨʪʘ ʦʢʘʟʘʣʩʷ ʦʧʪʠʤʘʣʴʥʳʡ ʩʨʦʢ ʧʦʩʝʚʘ 20 ʤʘʷ. 

ʏʪʦ ʢʘʩʘʝʪʩʷ ʥʦʨʤ ʚʳʩʝʚʘ - ʥʘʠʙʦʣʴʰʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʚ ʦʪʯʸʪʥʦʤ ʧʝʨʠʦʜʝ 

ʙʦʣʴʰʠʥʩʪʚʦ ʩʦʨʪʦʚ ʜʘʣʠ ʧʨʠ ʦʧʪʠʤʘʣʴʥʦʡ ʥʦʨʤʝ ʚʳʩʝʚʘ ʚ 4 ʤʣʥ ʚʩʭʦʞʠʭ ʟʝʨʝʥ ʥʘ 1 ʛʘ.  

ɸʥʘʣʠʟ ʤʘʩʩʳ 1000 ʟʝʨʝʥ ʧʦʜʪʚʝʨʜʠʣ ʬʘʢʪ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʨʝʘʢʮʠʠ ʩʦʨʪʘ. ʂ 

ʧʨʠʤʝʨʫ, ʩʦʨʪ çɸʡʥʘè ʧʦʢʘʟʘʣ ʥʘʠʣʫʯʰʫʶ ʤʘʩʩʫ 1000 ʟʸʨʝʥ ʧʨʠ ʧʦʩʝʚʝ 20 ʤʘʷ, 

çʂʘʨʘʙʘʣʳʢʩʢʘʷ ʨʘʥʥʷʷè ʠ çʂʫʜʝʩʥʠʮʘè ʧʨʠ ʧʦʟʜʥʝʤ ʧʦʩʝʚʝ 5 ʠʶʥʷ. ʊʝʥʜʝʥʮʠʷ ʢ 

ʧʦʚʳʰʝʥʠʶ ʜʘʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʫ ʙʦʣʴʰʠʥʩʪʚʘ ʩʦʨʪʦʚ ʙʳʣʘ ʟʘʤʝʯʝʥʘ ʧʨʠ ʩʥʠʞʝʥʠʠ 

ʥʦʨʤʳ ʚʳʩʝʚʘ ʜʦ 3 ʤʣʥ. ʤʣʥ ʚʩʭʦʞʠʭ ʟʝʨʝʥ ʥʘ 1 ʛʘ. 

ɹʣʘʛʦʜʘʨʥʦʩʪʴ. ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʧʨʦʛʨʘʤʤʳ 

BR24892821 çʉʝʣʝʢʮʠʷ ʠ ʧʝʨʚʠʯʥʦʝ ʩʝʤʝʥʦʚʦʜʩʪʚʦ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ ʜʣʷ ʧʦʚʳʰʝʥʠʷ 

ʧʦʪʝʥʮʠʘʣʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, ʢʘʯʝʩʪʚʘ ʠ ʩʪʨʝʩʩʦʫʩʪʦʡʯʠʚʦʩʪʠ ʚ ʨʘʟʣʠʯʥʳʭ ʧʦʯʚʝʥʥʦ-

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʟʦʥʘʭ ʂʘʟʘʭʩʪʘʥʘè. 
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Annotation. The production of grain crops, in particular spring wheat, is the main agricultural 

direction of the country. This crop is cultivated on the territory of more than 50% of agricultural lands.  

Extreme continental climate fluctuations in temperature and humidity have a significant impact on crop 

productivity. This puts farmers in a difficult position, since the influence of external factors is significant 

and practically cannot be adjusted. To date, scientifically based terms and standards for sowing spring 

wheat have been established for the conditions of the steppe of Northern Kazakhstan. However, the 

continentality of the climate and the genetic characteristics of the variety make their own adjustments. To 

date, there is insufficient information about the individual reaction of spring wheat varieties to changes in 

sowing dates and norms. 

As a result of the yield analysis, the individual response of the varieties to the agricultural year 

was established. For example, the variety "Kudesnitsa" was the most productive in 2024. The varieties 

reacted differently to the timing of sowing. On average, over three years, the Karabalyk early variety 

showed the best productivity when sown on May 5. The Aina variety reacted positively to both the 

optimal and the underestimated and overestimated seeding rate, however, the optimal sowing period for 

the variety turned out to be the best on May 20. As for the seeding rates, most varieties produced the 

highest productivity in the reporting period with an optimal seeding rate of 4 million germinating grains 

per 1 hectare.  

The analysis of the mass of 1000 grains confirmed the fact of the individual reaction of the 

variety. For example, the Aina variety showed the best mass of 1000 grains when sown on May 20, 

"Karabalyk early" and "Kudesnitsa" when sown late on June 5. The tendency to increase this indicator in 
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most varieties was observed with a decrease in the seeding rate to 3 million million germinating grains 

per 1 hectare.    

Keywords: spring wheat, yield, seeding rate, sowing time, varietal agricultural machinery. 

 

 

 

 רɹʀɼɸʁ ʉʆʈʊʊɸʈʓʅʓ פʄʉɸױɾ פɼɸʁʓʅɼɸ ɾɸɿɼʓנʆʉʊɸʅɸʁ ʆɹʃʓʉʓ ɾɸפ

ᴆʅɯʄɼɯʃɯɻɯʅɽ ʉɽɹʋ ʄɽʈɿɯʄɼɽʈɯ ʄɽʅ ʅʆʈʄɸʃɸʈʓʅʓר ᴄʉɽʈɯ 

 

ɹʦʜʨʳʡ ʂ.ɺ., ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ סʳʣʳʤʜʘʨʳʥʳש ʤʘʛʠʩʪʨʽ, ʘʩʧʠʨʘʥʪ 

ɹʦʜʨʘʷ ʄ.ʖ., ʤʘʛʠʩʪʨʘʥʪ, סʳʣʳʤʠ ץʳʟʤʝʪʢʝʨ 

ʏʫʜʠʥʦʚ ɺ.ɸ., ʙʘʩץʘʨʤʘ ʪᴇʨʘסʘʩʳʥʳס שʳʣʳʤʠ ʞײʤʳʩʪʘʨ ʞᴇʥʽʥʜʝʛʽ ʦʨʳʥʙʘʩʘʨʳ 

ʐʠʣʦ ɽ.ɺ., ʘʫʳʣ ʰʘʨʫʘʰʳʣʳס rסʳʣʳʤʜʘʨʳʥʳש ʤʘʛʠʩʪʨʽ, ʘʩʧʠʨʘʥʪ, סʳʣʳʤʠ ʭʘʪʰʳ 

 

"ϧʘʨʘʙʘʣʳϨ ʘʫʳʣʰʘʨʫʘʰʳʣʳϨ ʪϸʞʽʨʠʙʝ ʩʪʘʥʮʠʷʩʳ" ɾʐʉ, ϧʦʩʪʘʥʘʡ ʦʙʣʳʩʳ, ϧʘʨʘʙʘʣʳϨ 

ʘʫʜʘʥʳ, ϣʳʣʳʤ ʘʫʳʣʳ, ϧʘʟʘϨʩʪʘʥ 

 

ɸʥʥʦʪʘʮʠʷ. ɼᴅʥʜʽ ʜʘץʳʣʜʘʨʜʳ, ʘʪʘʧ ʘʡʪץʘʥʜʘ ʞʘʟʜʳץ ʙʠʜʘʡʜʳ ᴇʥʜʽʨʫ ʝʣʜʽש ʥʝʛʽʟʛʽ ʘʫʳʣ 

ʰʘʨʫʘʰʳʣʳסʳ ʙʘסʳʪʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɸʫʳʣʰʘʨʫʘʰʳʣʳץ ʞʝʨʣʝʨʽʥʽ50% ש - ʜʘʥ ʘʩʪʘʤʳʥʜʘ ʙײʣ 

ʜʘץʳʣ ᴇשʜʝʣʝʜʽ.  ʂװʨʪ ʢʦʥʪʠʥʝʥʪʘʣʴʜʳ ʢʣʠʤʘʪ ʪʝʤʧʝʨʘʪʫʨʘ ʤʝʥ ʳʣסʘʣʜʳʣʳץʪʳש ʘʫʳʪץʫʳ 

ʜʘץʳʣʜʘʨʜʳש ᴇʥʽʤʜʽʣʽʛʽʥʝ ʘʡʪʘʨʣʳץʪʘʡ ᴅʩʝʨ ʝʪʝʜʽ. ɹײʣ ʬʝʨʤʝʨʣʝʨ װʰʽʥ ץʠʳʥ ʞʘסʜʘʡ ʪʫסʳʟʘʜʳ, 

ᴇʡʪʢʝʥʽ ʩʳʨʪץʳ ʬʘʢʪʦʨʣʘʨʜʳש ᴅʩʝʨʽ ʘʡʪʘʨʣʳץʪʘʡ ʞᴅʥʝ ʽʩ ʞװʟʽʥʜʝ ʪװʟʝʪʽʣʤʝʡʜʽ. ɹװʛʽʥʛʽ ʪʘשʜʘ 

ʉʦʣʪװʩʪʽʢ פʘʟʘץʩʪʘʥ ʜʘʣʘʩʳʥʳש ʞʘסʜʘʡʣʘʨʳ װʰʽʥ ʞʘʟʜʳץ ʙʠʜʘʡ ʝʛʫʜʽס שʳʣʳʤʠ ʥʝʛʽʟʜʝʣʛʝʥ 

ʤʝʨʟʽʤʜʝʨʽ ʤʝʥ ʥʦʨʤʘʣʘʨʳ ʙʝʣʛʽʣʝʥʛʝʥ. ɼʝʛʝʥʤʝʥ, ʢʣʠʤʘʪʪʳש ʢʦʥʪʠʥʝʥʪʘʣʜʳʣʳסʳ ʤʝʥ ʩʦʨʪʪʳש 

ʛʝʥʝʪʠʢʘʣʳץ ʝʨʝʢʰʝʣʽʢʪʝʨʽ ᴇʟ ʪװʟʝʪʫʣʝʨʽʥ ʞʘʩʘʡʜʳ. ɹװʛʽʥʛʽ ʪʘשʜʘ ʞʘʟʜʳץ ʙʠʜʘʡ ʩʦʨʪʪʘʨʳʥʳש ʝʛʫ 

ʤʝʨʟʽʤʽ ʤʝʥ ʥʦʨʤʘʣʘʨʳʥ ᴇʟʛʝʨʪʫʛʝ ʞʝʢʝ ʨʝʘʢʮʠʷʩʳ ʪʫʨʘʣʳ ʘץʧʘʨʘʪ ʞʝʪʢʽʣʽʢʩʽʟ. 

ᴆʥʽʤʜʽʣʽʢʪʽ ʪʘʣʜʘʫ ʥᴅʪʠʞʝʩʽʥʜʝ ʩʦʨʪʪʘʨʜʳש ʘʫʳʣʰʘʨʫʘʰʳʣʳץ ʞʳʣʳʥʘ ʞʝʢʝ ʨʝʘʢʮʠʷʩʳ 

ʘʥʳץʪʘʣʜʳ. ʄʳʩʘʣʳ, "ʂʫʜʝʩʥʠʮʘ" ʩʦʨʪʳ 2024 ʞʳʣʳ ʝש ᴇʥʽʤʜʽ ʙʦʣʜʳ. ʉʦʨʪʪʘʨ ʩʝʙʫ ʤʝʨʟʽʤʽʥʝ ᴅʨ 

ʪװʨʣʽ ᴅʩʝʨ ʝʪʪʽ. ʆʨʪʘ ʝʩʝʧʧʝʥ װʰ ʞʳʣ ʽʰʽʥʜʝ "פʘʨʘʙʘʣʳץ ʝʨʪʝ" ʩʦʨʪʳ 5 ʤʘʤʳʨʜʘ ʝʛʽʣʛʝʥ ʢʝʟʜʝ ʝש 

ʞʘץʩʳ ᴇʥʽʤʜʽʣʽʢʪʽ ʢᴇʨʩʝʪʪʽ. "ɸʡʥʘ" ʩʦʨʪʳ ʦשʪʘʡʣʳ ʞᴅʥʝ ʪᴇʤʝʥ ʞᴅʥʝ ʞʦסʘʨʳ ʩʝʙʫ ʞʳʣʜʘʤʜʳסʳʥʘ 

ʦש ᴅʩʝʨ ʝʪʪʽ, ʙʽʨʘץ ʩʦʨʪ װʰʽʥ ʝש ʞʘץʩʳ ʩʝʙʫ ʤʝʨʟʽʤʽ 20 ʤʘʤʳʨ ʙʦʣʜʳ. ɽʛʽʩ ʥʦʨʤʘʣʘʨʳʥʘ ʢʝʣʝʪʽʥ 

ʙʦʣʩʘץ, ʝʩʝʧʪʽ ʢʝʟʝשʜʝ ʢᴇʧʪʝʛʝʥ ʩʦʨʪʪʘʨ 1 ʛʝʢʪʘʨסʘ 4 ʤʠʣʣʠʦʥ ᴇʥʛʝʥ ʜᴅʥʜʽ ʜʘץʳʣʜʘʨʜʳ ʦשʪʘʡʣʳ 

ʩʝʙʫ ʢʝʟʽʥʜʝ ʝש ʢᴇʧ ᴇʥʽʤ ʙʝʨʜʽ.  

1000 ʜᴅʥʥʽש ʤʘʩʩʘʩʳʥ ʪʘʣʜʘʫ ʩʦʨʪʪʳש ʞʝʢʝ ʨʝʘʢʮʠʷʩʳ ʬʘʢʪʽʩʽʥ ʨʘʩʪʘʜʳ. ʄʳʩʘʣʳ, "ɸʡʥʘ" 

ʩʦʨʪʳ 20 ʤʘʤʳʨʜʘ ʝʛʽʣʛʝʥ ʢʝʟʜʝ 1000 ʜᴅʥʥʽ5 ,ש ʤʘʫʩʳʤʜʘ ʢʝʰ ʝʛʽʣʛʝʥ ʢʝʟʜʝ" פʘʨʘʙʘʣʳץ ʝʨʪʝ 

"ʞᴅʥʝ" ʂʫʜʝʩʥʠʮʘ " ʝש ʞʘץʩʳ ʤʘʩʩʘʩʳʥ ʢᴇʨʩʝʪʪʽ. ʂᴇʧʪʝʛʝʥ ʩʦʨʪʪʘʨʜʘ ʙײʣ ʢᴇʨʩʝʪʢʽʰʪʽש ᴇʩʫ 

ʪʝʥʜʝʥʮʠʷʩʳ ʝʛʫ ʞʳʣʜʘʤʜʳסʳ 1 ʛʝʢʪʘʨסʘ 3 ʤʠʣʣʠʦʥ ᴇʥʛʝʥ ʜᴅʥʛʝ ʜʝʡʽʥ ʪᴇʤʝʥʜʝʛʝʥ ʢʝʟʜʝ ʙʘʡץʘʣʜʳ.      

ʊ̔ ʨʝʢ ʩᴇʟʜʝʨ: ʞʘʟʜʳץ ʙʠʜʘʡ, ᴇʥʽʤʜʽʣʽʢ, ʩʝʙʫ ʞʳʣʜʘʤʜʳסʳ, ʩʝʙʫ ʤʝʨʟʽʤʽ, ʩʦʨʪʪʳץ 

ʘʛʨʦʪʝʭʥʠʢʘ. 
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ʉ.ʉʝʡʬʫʣʣʠʥ ʘʪʳʥʜʘϤʳ ϧʘʟʘϨ ʘʛʨʦʪʝʭʥʠʢʘʣʳϨ ʟʝʨʪʪʝʫ ʫʥʠʚʝʨʩʠʪʝʪʽ, ɸʩʪʘʥʘ Ϩ., ϧʘʟʘϨʩʪʘʥ 

 
ɸשʜʘʪʧʘ. פʘʟʽʨʛʽ ʪʘשʜʘ ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ ʜʘץʳʣʜʘʨʳʥʳש ᴇʥʽʤʜʽʣʽʛʽʥʝ ʢʝʨʽ ᴅʩʝʨʽʥ ʪʠʛʽʟʝʪʽʥ 

ʥʝʛʽʟʛʽ ʘʙʠʦʪʠʢʘʣʳץ ʬʘʢʪʦʨʣʘʨʜʳש ʙʽʨʽ ï ײץʨסʘץʰʳʣʳץ. ʉʦʥʜʳץʪʘʥ ײץʨסʘץʰʳʣʳץץʘ ʪᴇʟʽʤʜʽʣʽʛʽ 

ʞʦסʘʨʳ ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ ʜʘץʳʣʜʘʨʳʥʘ ʜʝʛʝʥ ʩײʨʘʥʳʩ ʘʨʪʫʜʘ. ʉʦʥʜʘʡ ʜʘץʳʣʜʘʨʜʳש ʙʽʨʽ ï 

ʥʦץʘʪ. ʅʦץʘʪ ï ʵʢʦʥʦʤʠʢʘʣʳץ ʪײʨסʳʜʘʥ ᴅʣʝʤʜʝʛʽ װʰʽʥʰʽ ʜᴅʥʜʽ-ʙײʨʰʘץ ʜʘץʳʣʳ. ʅʦץʘʪ - ʘʫʳʣ 

ʰʘʨʫʘʰʳʣʳסʳʥʜʘ ʢʝשʽʥʝʥ ץʦʣʜʘʥʳʩ ʪʘʧץʘʥ ᴅʤʙʝʙʘʧ ʜʘץʳʣ, ʩʦʥʜʘʡ-ʘײץ ץʨסʘץʰʳʣʳץץʘ ʜʘ 

ʪᴇʟʽʤʜʽʣʽʛʽ ʞʦסʘʨʳ. ʅʦץʘʪʪʳש ʪʘסʘʤʜʳץ ʤʘשʳʟʜʳʣʳסʳ ʞʦסʘʨʳ, ʩʝʙʝʙʽ ʦʥʳײץ שʨʘʤʳʥʜʘסʳ ʘץʫʳʟ 

ʤᴇʣhʝʨʽ ʞʦסʘʨʳ. ʂʣʠʤʘʪʪʳש ʞʳʣʳʥʫסʘ ץʘʨʘʡ ᴇʟʛʝʨʫʽʥʝ ʙʘʡʣʘʥʳʩʪʳ ʥʦץʘʪʪʳש ʞʘשʘ ʩײʨʳʧʪʘʨʳʥ 

ʘʣʫ ץʘʞʝʪʪʽʣʽʛʽ ʪʫʳʥʜʘʧ ʦʪʳʨ. ɸץʤʦʣʘ ʦʙʣʳʩʳʥʳש ʢʣʠʤʘʪʪʳץ ʞʘסʜʘʡʣʘʨʳʥʘ ʙʝʡʽʤʜʝʣʛʝʥ 

ʥʦץʘʪʪʳש ʞʘשʘ ʩײʨʳʧʪʘʨʳʥ ʘʣʫ װʰʽʥ ʢʝʣʝʰʝʢʪʝ ʩʝʣʝʢʮʠʷʜʘ ץʦʣʜʘʥʫסʘ ʙʦʣʘʪʳʥ ʙʫʜʘʥʜʳ ʬʦʨʤʘʣʘʨ 

ʪʨʘʥʩʛʨʝʩʩʠʷʩʳʥ ʟʝʨʪʪʝʫ ץʘʞʝʪ. ɹײʣ ʤʘץʘʣʘʜʘ ʥʦץʘʪ ʙʝʣʛʽʣʝʨʽʥʽש ʪץײʳʤ ץʫʘʣʘʫʰʳʣʳץ ʜʝשʛʝʡʽʥʝ 

ʪʘʣʜʘʫ ʞװʨʛʽʟʽʣʽʧ, ʥʦץʘʪʪʳש ʙʫʜʘʥʜʳ ʬʦʨʤʘʣʘʨʳʥʜʘסʳ ʪʨʘʥʩʛʨʝʩʩʠʚʪʽ ʚʘʨʠʘʮʠʷʥʳ ʟʝʨʪʪʝʫʜʽש 

ʥʝʛʽʟʛʽ ʥᴅʪʠʞʝʣʝʨʽ ʢʝʣʪʽʨʽʣʛʝʥ. ɹײʣ ʢᴇʨʩʝʪʢʽʰʪʝʨ ᴇʥʽʤʜʽʣʽʢʪʽ ʞᴅʥʝ ץʦʨʰʘסʘʥ ʦʨʪʘʥʳץ שʦʣʘʡʩʳʟ 

ʬʘʢʪʦʨʣʘʨʳʥʘ ʪᴇʟʽʤʜʽʣʽʢʪʽ ʘʨʪʪʳʨʫ ʤʘץʩʘʪʳʥʜʘ ʞʘשʘ ʩײʨʳʧʪʘʨʜʳ ʘʣʫ װʰʽʥ ʤʘשʳʟʜʳ. ʉʦʥʜʘʡ-ʘץ 

ʟʝʨʪʪʝʫ ʩʝʣʝʢʮʠʷʣʳץ ʙʘסʜʘʨʣʘʤʘʣʘʨʜʘסʳ ʛʝʥʝʪʠʢʘʣʳץ ᴅʨʪװʨʣʽʣʽʢʪʽש ʤʘשʳʟʜʳʣʳסʳʥ ʘʡץʳʥʜʘʡʜʳ. 

ɸʣʳʥסʘʥ ʥᴅʪʠʞʝʣʝʨ ʢʣʠʤʘʪʪʳש ᴇʟʛʝʨʫʽʥ ʝʩʢʝʨʝ ʦʪʳʨʳʧ, ʥʦץʘʪʪʳש ʙʫʜʘʥʜʳ ʬʦʨʤʘʣʘʨʳʥ ʘʣʫʜʘ 

ʩʝʣʝʢʮʠʷʣʳװ ץʨʜʽʩʪʽ ʞװʨʛʽʟʫ ʩʪʨʘʪʝʛʠʷʩʳʥ ᴅʟʽʨʣʝʫʜʝ ʧʘʡʜʘʣʳ ʙʦʣʫʳ ʤװʤʢʽʥ. ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ 

ʙײʨʰʘץ ʜʘץʳʣʜʘʨʳʥ ᴇʩʽʨʫ ʢʝʟʽʥʜʝ ʘʟʳץ-ʪװʣʽʢ ץʘʫʽʧʩʽʟʜʽʛʽ ʤʝʥ ʪײʨʘץʪʳʣʳץʪʳ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʪʽʥ 

ʛʝʥʝʪʠʢʘʣʳץ ʞʘץʩʘʨʪʫʣʘʨ ʤʝʥ ʪײʨʘץʪʳ ʘʫʳʣ ʰʘʨʫʘʰʳʣʳץ ʪᴅʞʽʨʠʙʝʣʝʨʽ ʙʦʡʳʥʰʘ ʞᴅʥʝ ᴇʟʛʝʨʤʝʣʽ 

ʢʣʠʤʘʪʪʳץ ʞʘסʜʘʡʣʘʨʜʳ ʝʩʢʝʨʝ ʦʪʳʨʳʧ, ʥʫʪʪʳש ʛʠʙʨʠʜʪʽ ʪװʨʣʝʨʽʥ ʞʘʩʘʫ ʢʝʟʽʥʜʝʛʽ ʙʦʣʘʰʘץ 

ʟʝʨʪʪʝʫʣʝʨʛʝ ʥײʩץʘʫʣʳץ ʙʦʣʘ ʘʣʘʜʳ. 

ʊʽʨʝʢ ʩᴇʟʜʝʨ: ʥʦץʘʪ, ʩʝʣʝʢʮʠʷ, ʪʨʘʥʩʛʨʝʩʩʠʷ, ʪʨʘʥʩʛʨʝʩʩʠʚʪʽ ᴇʟʛʝʨʛʽʰʪʽʢ, ʣʠʥʠʷ. 

 

ʂʽʨʽʩʧʝ. ʅʦץʘʪ ï ʘץʫʳʟʜʳש, ʤʳʨʳʰ ʧʝʥ ʬʦʣʠʡ ץʳʰץʳʣʳʥʳש ʤʘשʳʟʜʳ ʢᴇʟʽ, ʩʦʥʜʘʡ-

ʘץ ʦʥʳײץ שʨʘʤʳʥʜʘ ʘʟ ʤᴇʣʰʝʨʜʝ ʤʘʡʣʘʨ ʙʘʨ, ʦʣʘʨʜʳש ʙʘʩʳʤ ʙᴇʣʽʛʽ ï ʧʦʣʠץʘʥʳץץʘʥ [1]. 

ʅʦץʘʪ ʪץײʳʤʳʥʳײץ שʨʘʤʳʥʜʘ 23% ʘץʫʳʟ, 64% ʢᴇʤʽʨʩʫ, ʦʥʳ47% ש-ʳ ʢʨʘʭʤʘʣ ʞᴅʥʝ 6%-ʳ 

ʝʨʠʪʽʥ ץʘʥʪʪʘʨ, 5% ʤʘʡ, 6% ʰʠʢʽ ʞʘʩײʥʳץ ʞᴅʥʝ ʦʨʪʘ ʝʩʝʧʧʝʥ 2% ʢװʣ ʙʘʨ [2]. ʉʦʥʳʤʝʥ 

  .ʩʳ ʢᴇʟʽ ʝʢʝʥʽ ʢᴇʧʪʝʛʝʥ ʟʝʨʪʪʝʫʣʝʨʜʝ ʘʡʪʳʣʘʜʳ [3]ץFe ʞʘ שʘʪʪʳץʘʪʘʨ ʥʦץ

ʅʦץʘʪ ʥʝʛʽʟʽʥʝʥ ʩʫʘʨʳʣʤʘʡʪʳʥ ʞʝʨʣʝʨʜʝ ʪʦʧʳʨʘץʪʘסʳ ץʘʣʜʳץ ʳʣסʘʣʜʳ ʧʘʡʜʘʣʘʥʳʧ 

ᴇʩʽʨʽʣʝʪʽʥʜʽʢʪʝʥ, ץʘʪʪʳ ʳʩʪʳץ ʧʝʥ ײץʨסʘץʰʳʣʳץץʘ ʪʘʧ ʙʦʣʘʜʳ [4]. ײפʨסʘץʰʳʣʳץ ʙʘʩץʘ 

ʘʙʠʦʪʠʢʘʣʳץ ʬʘʢʪʦʨʣʘʨʤʝʥ ץʘʪʘʨ ʥʦץʘʪ ᴇʥʽʤʜʽʣʽʛʽʥʝ ʘʡʪʘʨʣʳץʪʘʡ ᴅʩʝʨ ʝʪʝʜʽ [5]. 

 שʳʤʜʘʡʪʳʥ ᴅʩʝʨʽʥʝ ʞᴅʥʝ ʬʦʪʦʩʠʥʪʝʟʜʽץʟʘ שʧʝʥ ʞʳʣʫ ʩʪʨʝʩʽ ʤʝʤʙʨʘʥʘʥʳ ץʰʳʣʳץʘסʨײפ

ʪᴇʤʝʥʜʝʫʽʥʝ ʙʘʡʣʘʥʳʩʪʳ ʥʦץʘʪ ᴇʥʽʤʜʽʣʽʛʽʥ ʰʘʤʘʤʝʥ 50%-סʘ ʪᴇʤʝʥʜʝʪʝʜʽ [6]. 

ʅʦץʘʪʪʳש ʞʘשʘ ʩʦʨʪʪʘʨʳʥ ʘʣʫ װʰʽʥ ʥʝʛʽʟʽʥʝʥ ʨʝʢʦʤʙʠʥʘʥʪʪʳ ʬʦʨʤʘʣʘʨʜʳש ʢʝש 

ʩʧʝʢʪʨʽʥ ʘʣʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥ ʪװʨʽʰʽʣʽʢ ʙʫʜʘʥʜʘʩʪʳʨʫ ᴅʜʽʩʽ ץʦʣʜʘʥʳʣʘʜʳ. 

ʈʝʢʦʤʙʠʥʘʥʪʪʳ ʬʦʨʤʘʣʘʨ ʽʰʽʥʜʝ ʪʨʘʥʛʨʝʩʩʠʚʪʽʣʝʨ ʜʝ ʞʠʽ ʢʝʟʜʝʩʝʜʽ. ʊʨʘʥʩʛʨʝʩʩʠʷʥʳ 

ʩʘʥʜʳץ ʪװʩʽʥʜʽʨʫ װʰʽʥ ʪʨʘʥʩʛʨʝʩʩʠʷʥʳש ʞʠʽʣʽʛʽ ʤʝʥ ʜᴅʨʝʞʝʩʽ ʪװʩʽʥʽʢʪʝʨʽ ʝʥʛʽʟʽʣʜʽ [7]. 

çʊʨʘʥʩʛʨʝʩʩʠʷè ʜʝʛʝʥʽʤʽʟ F2 ʞᴅʥʝ ʙʫʜʘʥʜʘʨʜʳש ʢʝʡʽʥʛʽ ײʨʧʘץʪʘʨʳʥʜʘ ʘʪʘ-ʘʥʘʣʳץ 

ʬʦʨʤʘʣʘʨסʘ ץʘʨʘסʘʥʜʘ ʙʝʣʛʽʣʝʨ ʘʥʘײסʨʣʳʤ ʘʡץʳʥ ʢᴇʨʽʥʝʪʽʥ ʜʘʨʘץʪʘʨʜʳש ʧʘʡʜʘ ʙʦʣʫ 

 ʩʳץʞʘ שʳ ʙʝʣʛʽ ʢᴇʨʩʝʪʢʽʰʽ ʝסʞᴅʥʝ ʪʝʨʽʩ ʙʦʣʘʜʳ. ɽʛʝʨ ʙʫʜʘʥʜʘ שʙʳʣʳʩʳ. ʊʨʘʥʩʛʨʝʩʩʠʷ ʦײץ

https://doi.org/10.52081/bkaku.2024.v71.i4.200
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ʘʪʘ-ʘʥʘʜʘʥ ʞʦסʘʨʳ ʙʦʣʩʘ, ʪʨʘʥʩʛʨʝʩʩʠʷ ʦש ʜʝʧ, ʘʣ ʝʛʝʨ ʙʫʜʘʥʜʘסʳ ʙʝʣʛʽ ʢᴇʨʩʝʪʢʽʰʽ ʝש 

ʞʘʤʘʥ ʘʪʘ-ʘʥʘʜʘʥ ʪᴇʤʝʥ ʙʦʣʩʘ, ʪʨʘʥʩʛʨʝʩʩʠʷ ʪʝʨʽʩ ʜʝʧ ʝʩʝʧʪʝʣʝʜʽ. ʉʝʣʝʢʮʠʷʜʘ ʰʘʨʫʘʰʳ-

ʣʳץ ʞᴅʥʝ ʙʠʦʣʦʛʠʷʣʳץ ʙʝʣʛʽʣʝʨ ʙʦʡʳʥʰʘ ʝʨʝʢʰʝʣʝʥʝʪʽʥ ʨʝʢʦʤʙʠʥʘʥʪʪʳ ʬʦʨʤʘʣʘʨʜʳש 

ʢᴇʨʽʥʽʩ ʪʘʙʫʳ ʥᴅʪʠʞʝʩʽʥʜʝ ʧʘʡʜʘ ʙʦʣʘʪʳʥ ʦש ʪʨʘʥʩʛʨʝʩʩʠʷʣʘʨ װʣʢʝʥ ʤᴅʥʛʝ ʠʝ [8].  

ɹʝʣʛʽʥʽש ʪץײʳʤ ץʫʘʣʘʫʳʥʘ ʥʝʛʽʟʜʝʣʛʝʥ ʛʝʥʝʪʠʢʘʣʳץ ʪʘʣʜʘʫ ʘץʧʘʨʘʪʳʥ ץʦʣʜʘʥʘʪʳʥ 

ʩʝʣʝʢʮʠʷʣʳץ ʞײʤʳʩ ʪʠʽʤʜʽ ʙʦʣʳʧ ʝʩʝʧʪʝʣʝʜʽ. ɸʪʘ-ʘʥʘʣʳץ ʞײʧʪʘʨʜʳ ʪʘשʜʘʫʜʳש ʵʢʦʣʦʛʦ-

ʛʝʦʛʨʘʬʠʷʣʳץ ʧʨʠʥʮʠʧʽ ʪʨʘʥʩʛʨʝʩʩʠʷʥʳ ץʦʣʜʘʥʫסʘ ʥʝʛʽʟʜʝʣʛʝʥ. ɸʪʘ-ʘʥʘʣʳץ ʞײʧʪʘʨʜʳ 

ʪʘשʜʘʫʜʳש ʵʢʦʣʦʛʦ-ʛʝʦʛʨʘʬʠʷʣʳץ ʧʨʠʥʮʠʧʽʥ ץʦʣʜʘʥʫ ʢʝʟʽʥʜʝ ʙʫʜʘʥʜʘʨʜʘ ʪʨʘʥʩʛʨʝʩʠʷ 

ʧʘʡʜʘ ʙʦʣʘʜʳ, ʩʝʙʝʙʽ ᴇʩʽʤʜʽʢʪʝʨʜʝʛʽ ʢᴇʧʪʝʛʝʥ ʰʘʨʫʘʰʳʣʳײץ-ץʥʜʳ ʙʝʣʛʽʣʝʨ ʙʽʨʥʝʰʝ 

ʧʦʣʠʤʝʨʣʽ ʛʝʥʜʝʨʤʝʥ ʙʘץʳʣʘʥʘʜʳ. ɹʽʨ ʛʝʥʦʪʠʧʪʝ ʛʝʥʝʪʠʢʘʣʳץ ᴅʨʪװʨʣʽ ʝʢʽ װʣʛʽʥʽ 

ʘʨʘʣʘʩʪʳʨסʘʥʜʘסʳ ʛʝʥʜʽʢ ʨʝʢʦʤʙʠʥʘʮʠʷʥʳש ʥᴅʪʠʞʝʩʽ - ʘʜʜʠʪʠʚʪʽ ᴅʩʝʨ ʝʪʝʪʽʥ ʧʦʣʠʤʝʨʣʽ 

ʛʝʥʜʝʨʜʽץ שʦʩʳʣʫʳ, ʙײʣ ʝʢʽ ʘʪʘ-ʘʥʘʣʳץ ʬʦʨʤʘʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ ʙʝʣʛʽʥʽש ʘʡץʳʥʨʘץ 

ʢᴇʨʽʥʫʽʥʝ ʘʣʳʧ ʢʝʣʝʜʽ [9]. 

 ʅʦץʘʪʪʳש ʞʘשʘ ʩʦʨʪʪʘʨʳʥ ʘʣʫ װʰʽʥ ʛʝʦʛʨʘʬʠʷʣʳץ ʰʘʣסʘʡ ʘʡʤʘץ ʛʝʥʦʪʠʧʪʝʨʽ 

ʙʘʩʪʘʧץʳ ʤʘʪʝʨʠʘʣ ʨʝʪʽʥʜʝ ʧʘʡʜʘʣʘʥʳʣʘʜʳ. ɹײʣ ᴇʟ ʢʝʟʝʛʽʥʜʝ ʩʝʣʝʢʮʠʷסʘ ʘʨʥʘʣסʘʥ 

ʙʘʩʪʘʧץʳ ʤʘʪʝʨʠʘʣʜʳש ʛʝʥʝʪʠʢʘʣʳץ ʙʘʟʘʩʳʥ ʢʝשʝʡʪʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ [10]. ɹʽʟʜʽש 

ʟʝʨʪʪʝʫʽʤʽʟʜʝ ʥʦץʘʪʪʳש ʞʘשʘ ʙʫʜʘʥʜʳ ʬʦʨʤʘʣʘʨʳʥ ʘʣʫ װʰʽʥ ᴅʣʝʤʜʽʢ ʢʦʣʣʝʢʮʠʷʜʘʥ ʰʳסʫ 

ʪʝʛʽ ᴅʨʪװʨʣʽ ʩʦʨʪ װʣʛʽʣʝʨʽ ʤʝʥ ʦʪʘʥʜʳץ ʩʦʨʪʪʘʨʜʳ ᴇʟʘʨʘ ʙʫʜʘʥʜʘʩʪʳʨʫ ʞװʨʛʽʟʽʣʜʽ. 

ʄʘʪʝʨʠʘʣʜʘʨ ʤʝʥ ᴅʜʽʩʪʝʨ. ɿʝʨʪʪʝʫ 2022-2023 ʞʞ. ɸץʤʦʣʘ ʦʙʣʳʩʳ ײץʨסʘץ ʜʘʣʘ ʘʡ-

ʤʘסʳ ʞʘסʜʘʡʳʥʜʘ çɸ.ʀ.ɹʘʨʘʝʚ ʘʪʳʥʜʘסʳ ʘʩʪʳץ ʰʘʨʫʘʰʳʣʳסʳ סʳʣʳʤʠ-ᴇʥʜʽʨʽʩʪʽʢ ʦʨʪʘʣʳ-

 ʟʘʪʪʘʨ ʙʘʨ ץʨʘʤʳʥʜʘ 3,5% ʦʨʛʘʥʠʢʘʣʳײץ ʳ ïסʨʛʽʟʽʣʜʽ. ʊʦʧʳʨʘװèr ɾʐʉ ʙʘʟʘʩʳʥʜʘ ʞס

 ʬʦʨʤʘʣʘʨʳ ץʙʫʜʘʥʜʘʨʳ ʤʝʥ ʘʪʘ-ʘʥʘʣʳ שʘʪʪʳץɿʝʨʪʪʝʫ ʦʙʲʝʢʪʽʩʽ ʨʝʪʽʥʜʝ ʥʦ .ץʘʨʘ ʪʦʧʳʨʘץ

ʘʣʳʥʜʳ. 2022 ʞʳʣʳ 156 ʙʫʜʘʥ ʞᴅʥʝ ʦʣʘʨʜʳש ʘʪʘ-ʘʥʘʣʳץ ʬʦʨʤʘʣʘʨʳ ʩʝʙʽʣʜʽ (ʩʫʨʝʪ 1 ʘ). 

ʉʝʙʫ ʦשʪʘʡʣʳ ʤʝʨʟʽʤʜʝ ʤʘʤʳʨ ʘʡʳʥʳש ʝʢʽʥʰʽ ʦʥʢװʥʜʽʛʽʥʽש ʙʘʩʳʥʜʘ ʞװʨʛʽʟʽʣʜʽ. ʄᴇʣʜʝʢ 

ʘʫʜʘʥʳ - 2 ʤ
2
 ץï ʙʫʜʘʥ ï ʘʪʘʣʳ ץʳ ï 1ʤ ʞᴅʥʝ ʝʥʽ ï 2 ʤ (ʩʫʨʝʪ 1 ʙ). ʉʝʙʫ ʘʥʘʣʳסʟʳʥʜʳײ ,

ʧʨʠʥʮʠʧʽ ʙʦʡʳʥʰʘ ʞװʨʛʽʟʽʣʜʽ. ײפʨʳʣʳʤʜʳץ ʪʘʣʜʘʫ ʜᴅʥʜʽ ʙײʨʰʘץ ʜʘץʳʣʜʘʨʳʥʳש 

ʢʦʣʣʝʢʮʠʷʩʳʥ ʟʝʨʪʪʝʫ ʙʦʡʳʥʰʘ ɺʀʈ ᴅʜʽʩʪʝʤʝʣʽʢ ʥײʩץʘʫʣʘʨʳ (2018) ʙʦʡʳʥʰʘ ʞװʨʛʽʟʽʣʜʽ 

[11].  ʆש ʪʨʘʥʩʛʨʝʩʩʠʷʣʘʨ ʞʠʽʣʽʛʽʥ ʞᴅʥʝ ʜᴅʨʝʞʝʩʽʥ ʢʝʣʝʩʽ ʙʝʣʛʽʣʝʨ ʙʦʡʳʥʰʘ ʘʥʳץʪʘʜʳץ: 

ᴇʩʽʤʜʽʢ ʙʠʽʢʪʽʛʽ, ᴇʩʽʤʜʽʢʪʝʛʽ ʪץײʳʤ ʩʘʥʳ ʤʝʥ ʤʘʩʩʘʩʳ, ʙײʨʰʘץץʘʧʪʘʨ ʩʘʥʳ ʞᴅʥʝ ʤʘʩʩʘʩʳ. 

 
 

1-ʩʫʨʝʪ ï ʅʦץʘʪ ʜʘץʳʣʳʥʳש ʪᴅʞʽʨʠʙʝʣʽʢ ʝʛʽʩʽʥʽש ʞʘʣʧʳ ʪװʨʽ: ɸ ï ʢʦʣʣʝʢʮʠʷʣʳץ ʧʠʪʦʤʥʠʢ; 

ɹ ï ʙʫʜʘʥʜʳ ʧʠʪʦʤʥʠʢ; ɺ ï ʙʫʜʘʥʜʘʩʪʳʨʫ ʧʨʦʮʝʩʩʽ; ɻ ï ʙʫʜʘʥ 
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ʆש ʪʨʘʥʩʛʨʝʩʩʠʷʣʘʨ ʞʠʽʣʽʛʽ ʤʝʥ ʜᴅʨʝʞʝʩʽʥ ɻ.ʉ.ɺʦʩʢʨʝʩʝʥʩʢʘʷ ʤʝʥ ɺ.ʀ.ʐʘʧʦʪʘ 

ᴅʜʽʩʽ ʙʦʡʳʥʰʘ ʟʝʨʜʝʣʝʜʽʢ. ʊʨʘʥʩʛʨʝʩʩʠʷ ʜᴅʨʝʞʝʩʽʥ ʬʦʨʤʫʣʘ ʙʦʡʳʥʰʘ ʝʩʝʧʪʝʜʽʢ:  

 

˟̒ Ϸ
˜̄ᶻ

˜̑
ρππ                                                    (1) 

 

ʤײʥʜʘ ˟̒ ï ʙʝʣʛʽʥʽש ʪʨʘʥʩʛʨʝʩʩʠʷ ʜᴅʨʝʞʝʩʽ, %; ʇʛ ï ʦʩʳ ʢʦʤʙʠʥʘʮʠʷʥʳש ʙʫʜʘʥʳʥʜʘסʳ ʙʝʣʛʽʥʽש 

ʤʘʢʩʠʤʘʣʜʳ ʤᴅʥʽ (ʙʝʣʛʽʣʽ ʙʽʨ ʙʝʣʛʽ ʙʦʡʳʥʰʘ ʝש ʞʘץʩʳ ᴇʩʽʤʜʽʢʪʝʨʜʽש ʪʘשʜʘʣסʘʥ ʪʦʙʳʥʜʘסʳ ʦʨʪʘʰʘ 

ʤᴅʥ); ʇʨ ï ʦʩʳ ʢʦʤʙʠʥʘʮʠʷʥʳש ʘʪʘ-ʘʥʘʣʳץ ʬʦʨʤʘʣʘʨʳʥʳש ʝװ שʣʢʝʥʽʥʜʝ ʙʝʣʛʽʥʽש ʤʘʢʩʠʤʘʣʜʳ ʤᴅʥʽ. 

 

ʊʨʘʥʩʛʨʝʩʩʠʷ ʞʠʽʣʽʛʽ ʬʦʨʤʫʣʘ ʙʦʡʳʥʰʘ ʝʩʝʧʪʝʣʝʜʽ: 

    

˟̘
ˍz

ˎ
ȟ                                                                    (2)    

 

ʤײʥʜʘסʳ, ʊʯ ï ʪʨʘʥʩʛʨʝʩʩʠʷ ʞʠʽʣʽʛʽ, %, ɸ ï ʝװ שʣʢʝʥ ʘʪʘ-ʘʥʘʣʳץ ʬʦʨʤʘʜʘʥ ʞʦסʘʨʳ ʙʦʣʘʪʳʥ 

ʙʫʜʘʥʜʳ ᴇʩʽʤʜʽʢʪʝʨʜʽש ʩʘʥʳ; ɹ ï ʦʩʳ ʙʝʣʛʽ ʙʦʡʳʥʰʘ ʪʘʣʜʘʥסʘʥ ʙʫʜʘʥʜʳ ᴇʩʽʤʜʽʢʪʝʨ ʩʘʥʳ  [12]. 

 

çɸ.ʀ.ɹʘʨʘʝʚ ʘʪʳʥʜʘסʳ ʘʩʪʳץ ʰʘʨʫʘʰʳʣʳסʳ סʳʣʳʤʠ-ᴇʥʜʽʨʽʩʪʽʢ ʦʨʪʘʣʳסʳè ɾʐʉ 

ʉʦʣʪװʩʪʽʢ פʘʟʘץʩʪʘʥʥʳײץ שʨסʘץ ʜʘʣʘ ʘʡʤʘסʳʥʜʘ ʦʨʥʘʣʘʩץʘʥ. פʳʩʳ ʩʫʳץ, ʦʣ -40,6ÁC-ץʘ 

ʜʝʡʽʥ ʞʝʪʝʪʽʥ ʪᴇʤʝʥʛʽ ʪʝʤʧʝʨʘʪʫʨʘʣʘʨʤʝʥ ʩʠʧʘʪʪʘʣʘʜʳ, ʘʣ ʞʘʟʳ +39,4ÁC-ץʘ ʜʝʡʽʥ ʳʩʪʳץ 

[13]. 2022 ʞʳʣʜʳש ʚʝʛʝʪʘʮʠʷʣʳץ ʢʝʟʝשʽʥʜʝ (ʤʘʤʳʨ-ʪʘʤʳʟ) ʘʫʘʥʳש ʦʨʪʘʰʘ ʪʝʤʧʝʨʘʪʫ-ʨʘʩʳ 

18,5Áʉ, ʘʣ ʞʘʫʳʥ-ʰʘʰʳʥ ʤᴇʣʰʝʨʽ 117,2 ʤʤ ʙʦʣʜʳ. 2023 ʞʳʣʳ ʦʨʪʘʰʘ ʪʝʤʧʝʨʘʪʫʨʘ 2022 

ʞʳʣʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ 19,7Áʉ ʞʦסʘʨʳ ʙʦʣʜʳ, ʘʣ ʞʘʫʳʥ-ʰʘʰʳʥ ʤᴇʣʰʝʨʽ װʰ ʝʩʝ ʪᴇʤʝʥ 

ʙʦʣʜʳ, ʷסʥʠ 39 ʤʤ (ʢʝʩʪʝ 1). ʉʝʣʷʥʠʥʦʚʪʳש ʛʠʜʨʦʪʝʨʤʠʷʣʳץ ʳʣסʘʣʜʘʥʜʳʨʫ ʢʦʵʬʬʠʮʠʝʥʪʽ 

(ɻʊʂ) 2022 ʞʳʣʳ 0,4, ʘʣ 2023 ʞʳʣʳ ɻʊʂ 0,1 ײץʨʘʜʳ. ɻʊʂ ʙʦʡʳʥʰʘ ʳʣסʘʣʜʘʥʜʳʨʫ 

ʘʡʤʘץʪʘʨʳʥʳש ʞʽʢʪʝʣʫʽʥʝ ʩᴅʡʢʝʩ ʙײʣ ʝʢʽ ʞʳʣ ᴇʪʝ ײץʨסʘץ ʙʦʣʜʳ. 

 
2-ʩʫʨʝʪ ï ʄʝʪʝʦʨʦʣʦʛʠʷʣʳץ ʢᴇʨʩʝʪʢʽʰʪʝʨ, ɸץʤʦʣʘ ʦʙʣʳʩʳ, 2022 ï 2023 ʞʞ.: ɸ ï ʘʫʘ ʦʨʪʘʰʘ 

ʪʝʤʧʝʨʘʪʫʨʘʩʳ; ɹ ï ʞʘʫʳʥ-ʰʘʰʳʥ ʤᴇʣʰʝʨʽ 

 

 2-ʩʫʨʝʪʪʝʛʽ ʤᴅʣʽʤʝʪʪʝʨʛʝ ʩᴅʡʢʝʩ 2023 ʞʳʣʜʳש ʰʽʣʜʝ ʘʡʳ ï ʝש ʳʩʪʳץ ʘʡ. 2022 

ʞʳʣʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ 2023 ʞʳʣ ʞʘʫʳʥ-ʰʘʰʳʥ ʤᴇʣʰʝʨʽʥʝ ʙʘʡʣʘʥʳʩʪʳ ײץʨסʘץ ʙʦʣʜʳ. 

2022 ʞᴅʥʝ 2023 ʞʳʣʜʘʨʜʳש ʦʨʪʘʰʘ ʘʫʘ ʪʝʤʧʝʨʘʪʫʨʘʩʳ ʦʨʪʘʰʘ ʢᴇʧʞʳʣʜʳץ ʢᴇʨʩʝʪʢʽʰʪʝʥ 

ʞʦסʘʨʳ. ʄʘʤʳʨ ʘʡʳʥʳש ʪʝʤʧʝʨʘʪʫʨʘʩʳ ʦʨʪʘʰʘ ʢᴇʧʞʳʣʜʳץʪʘʥ 3,2 ʞᴅʥʝ 2,8Áʉ-ץʘ 

ʩᴅʡʢʝʩʽʥʰʝ ʞʦסʘʨʳ ʙʦʣʜʳ. ɾʘʫʳʥ ï ʰʘʰʳʥʥʳש ʝש ʘʟ ʤᴇʣʰʝʨʽ 2023 ʞʳʣʜʳש ʤʘʫʩʳʤʳʥʜʘ, 



191 

 

 

ʘʣ 2022 ʞʳʣʳ ʝש ʢᴇʧ ʞʘʫʳʥ-ʰʘʰʳʥ ʰʽʣʜʝ ʘʡʳʥʜʘ 52,9 ʤʤ ʪװʩʪʽ. ɾʘʣʧʳ ʘʣסʘʥʜʘ, 2022 

ʞʳʣʳ ʚʝʛʝʪʘʮʠʷʣʳץ ʢʝʟʝשʜʝ 117,2 ʤʤ ʞʘʫʳʥ-ʰʘʰʳʥ ʪװʩʪʽ, ʙײʣ 2023 ʞʳʣʤʝʥ ʩʘʣʳʩ-

ʪʳʨסʘʥʜʘ 78,2 ʤʤ-ʛʝ ʞʦסʘʨʳ. ɾʘʫʳʥ-ʰʘʰʳʥ ʤᴇʣʰʝʨʽ ʙʦʡʳʥʰʘ 2023 ʞʳʣ 2022 ʞʳʣʤʝʥ 

ʩʘʣʳʩʪʳʨסʘʥʜʘ ײץʨסʘץ ʙʦʣʜʳ ʞᴅʥʝ ʞʘʫʳʥ-ʰʘʰʳʥ ʦʨʪʘʰʘ ʢᴇʧʞʳʣʜʳץ ʜʝשʛʝʡʜʝʥ ʪᴇʤʝʥ 

ʙʦʣʜʳ. 2023 ʞʳʣסʳ ʢʣʠʤʘʪʪʳץ ʞʘסʜʘʡʣʘʨ 2022 ʞʳʣʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ ץʘʪʪʳ ʙʦʣʜʳ. 

ʅᴅʪʠʞʝʣʝʨ. ײפʨʳʣʳʤʜʳץ ʪʘʣʜʘʫ ʥᴅʪʠʞʝʩʽʥʜʝ ʥʦץʘʪʪʳש ʧʝʨʩʧʝʢʪʠʚʪʽ ʬʦʨʤʘʣʘʨʳ 

ʘʥʳץʪʘʣʜʳ. ʊᴇʤʝʥʛʽ ʙײʨʰʘץץʘʧʪʳש ʙʝʢʫ ʙʠʽʢʪʽʛʽ ï ʩʦʨʪʪʳש ʤʝʭʘʥʠʢʘʣʳץ ʞʠʥʘʫסʘ 

ʠʢʝʤʜʽʣʽʛʽʥ ʘʥʳץʪʘʡʪʳʥ ʤʘשʳʟʜʳ ʢᴇʨʩʝʪʢʽʰʪʽש ʙʽʨʽ. ʉʦʥʜʘʡ-ʘץ ʙʝʢʫ ʙʠʽʢʪʽʛʽ ʥʝײסʨʣʳʤ 

ʞʦסʘʨʳ ʙʦʣʩʘ, ʞʠʥʘʫ ʢʝʟʽʥʜʝʛʽ ʘʩʪʳץ ʰʳסʳʥʳ ʩʦײסʨʣʳʤ ʘʟ. ʅʦץʘʪ ʙʫʜʘʥʜʘʨʳ ʤʝʥ ʘʪʘ-

ʘʥʘʣʳץ ʬʦʨʤʘʣʘʨʳʥʳש ᴇʥʽʤʜʽʣʽʢ ʵʣʝʤʝʥʪʪʝʨʽ 1-ʢʝʩʪʝʜʝ ʢʝʣʪʽʨʽʣʛʝʥ. 

 
1-ʢʝʩʪʝ  ï ʅʦץʘʪ ʙʫʜʘʥʜʘʨʳ ʤʝʥ ʘʪʘ-ʘʥʘʣʳץ ʬʦʨʤʘʣʘʨʳʥʳש ᴇʥʽʤʜʽʣʽʢ ʵʣʝʤʝʥʪʪʝʨʽ, 2022-2023 

ʞʞ. 

 

 ʣʛʽת

ʘʪʘʫʳ 
 ץʨʧʘױ

ᴆʩʽʤʜʽʢ 

ʙʠʽʢʪʽʛʽ, 

ʩʤ 

ʊᴇʤʝʥʛʽ 

ʙײʨʰʘץ-

 שʘʧʪʳץ

ʙʝʢʫ 

ʙʠʽʢʪʽʛʽ, 

ʩʤ 

ᴆʩʽʤʜʽʢ-

ʪʝʛʽ 

ʙײʨʰʘץ-

 ,ʘʧ ʩʘʥʳץ

ʜʘʥʘ 

ᴆʩʽʤʜʽʢ-

ʪʝʛʽ 

ʙײʨʰʘץץ

ʘʧ 

ʤʘʩʩʘʩʳʛ 

ᴆʩʽʤʜʽʢ-

ʪʝʛʽ 

ʪץײʳʤ 

ʩʘʥʳ, 

ʜʘʥʘ 

ᴆʩʽʤʜʽʢ-

ʪʝʛʽ ʪײ-

 ʳʤץ

ʤʘʩʩʘʩʳ 

ʛ 

1000 

ʪץײʳʤ 

ʤʘʩʩʘʩʳ 

ʛ 

1 2 3 4 5 6 7 8 9 

ǀICC-

10945 
  21,5 12,7 25,6 7,6 38,1 5,7 147,6 

ɻ.ʢ.35-

ICC 

10945Ĭʃ

ʫʯ-1-2 

F2 28,6 11,9 27,7 7,4 22,2 4,3 164,5 

ɻ.ʢ.35-

ICC 

10945Ĭʃ

ʫʯ-1 

F2 35,6 15,4 52,6 14,6 48,3 9,6 198,1 

ɻ.ʢ.35-

ICC 

10945Ĭʃ

ʫʯ-4 

F2 30,7 17,1 26,2 8,5 30,4 6,4 198,1 

ǁʃʫʯ   40,4 22,8 24,8 9,9 26,3 6,7 250,3 

ǀʇʨʠʚʦ   34,4 17,8 25,4 8,6 25,4 6,5 231,9 

ɻ.ʢ.ˉ36/

3-ʇʨʠʚʦ 

Ĭ ɯʉʉ 

1098-1-2 

F2 26,4 11,5 43,4 11,4 53,7 7,4 115,6 

ɻ.ʢ.ˉ36/

2-ʇʨʠʚʦ 

Ĭ ɯʉʉ 

1098 -3 

F2 30,7 18,0 19,0 6,5 18,7 4,7 250,6 

ɻ.ʢ.36/3-

ʇʨʠʚʦ Ĭ 

ɯʉʉ 

1098-2 

F2 26,8 15,8 35,3 11,7 31,6 7,9 251,8 

ǁICC-

1098 
  21,0 10,7 17,8 5,2 24,1 3,9 150,5 

ǀʂʨʘʩʥʦ

ʢʫʪʩʢʠʡ 

123 

 

  35,6 21,4 30,9 10,4 34,2 8,1 243,9 
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1 2 3 4 5 6 7 8 9 

ɻ.ʢ.18/3-

1-

ʂʨʘʩʥʦʢʫ

ʪʩʢʠʡ 

123 Ĭ 

ICC 

12654-1 

F2 35,1 19,7 30,8 10,8 28,9 7,9 246,0 

ɻ.ʢ.18/3-

1-

ʂʨʘʩʥʦ-

ʢʫʪʩʢʠʡ 

123 Ĭ 

ICC 

12654-1-

3 

F2 33,7 18,0 39,2 14,0 42,0 11,3 267,5 

ɻ.ʢ.18/3-

1-

ʂʨʘʩʥʦʢʫ

ʪʩʢʠʡ 

123 Ĭ 

ICC 

12654-

21-4 

F2 28,5 18,7 25,2 6,9 23,1 4,6 203,5 

ǁICC-

12654 
  21,7 10,0 17,2 4,0 22,8 3,0 129,5 

ǀICC-

5613 
 25,6 12,6 26,1 7,1 30,4 5,0 169,5 

ɻ.ʢ.11-1-

ICC 5613 

Ĭ ʂʘʤʠʣʘ 

-2 

F2 33,0 15,8 31,6 7,8 28,8 5,1 177,9 

ɻ.ʢ.11-2-

ICC 5613 

Ĭ ʂʘʤʠʣʘ 

-3 

F2 30,2 16,9 24,3 6,7 22,3 4,8 177,8 

ɻ.ʢ.11-2-

ICC 5613 

Ĭ ʂʘʤʠʣʘ 

-1 

F2 37,9 22,6 19,7 6,8 20,3 5,1 235,0 

ǁKamila 

1255 
 42,9 21,1 42,5 17,0 42,2 12,7 269,9 

 

1-ʢʝʩʪʝ ʤᴅʣʽʤʝʪʪʝʨʽʥʝ ʩᴅʡʢʝʩ ʘʫʜʘʥʜʘʩʪʳʨʳʣסʘʥ ʩʦʨʪʪʘʨʜʳש ʪᴇʤʝʥʛʽ ʙײʨʰʘץץʘʙʳ-

ʥʳש ʙʝʢʫ ʙʠʽʢʪʽʛʽ ᴅʣʝʤʜʽʢ ʢʦʣʣʝʢʮʠʷ ʩʦʨʪ װʣʛʽʣʝʨʽʥʝʥ ʞʦסʘʨʳ. ʆʪʘʥʜʳץ ʩʦʨʪʪʘʨ 

ᴇʩʽʤʜʽʢʪʝʨʽʥʽש ʙʠʽʢʪʽʛʽ 34,4-ʪʝʥ 42,9 ʩʤ ʜʝʡʽʥ, ʘʣ ʪᴇʤʝʥʛʽ ʙײʨʰʘץץʘʧʪʳש ʙʝʢʫ ʙʠʽʢʪʽʛʽ 17,8-

ʜʝʥ 22,8 ʩʤ-ʛʝ ʜʝʡʽʥ ʙʦʣʜʳ. ᴄʣʝʤʜʽʢ ʢʦʣʣʝʢʮʠʷ ʩʦʨʪ װʣʛʽʣʝʨʽʥʜʝʛʽ ʙײʣ ʢᴇʨʩʝʪʢʽʰʪʝʨ 

ʙʽʨʥʝʰʝ ʝʩʝ ʪᴇʤʝʥ. ʃʠʥʠʷʣʘʨʜʳש ʙʠʽʢʪʽʛʽ 26,4-ʪʝʥ 37,9 ʩʤ ʜʝʡʽʥ ᴇʟʛʝʨʜʽ, ʙײʣ ʢᴇʨʩʝʪʢʽʰ 

ᴅʣʝʤʜʽʢ ʢʦʣʣʝʢʮʠʷʜʘʥ ʘʣʳʥסʘʥ ʘʪʘ-ʘʥʘʣʳץ ʬʦʨʤʘʣʘʨʜʘʥ ʞʦסʘʨʳ, ʘʣʘʡʜʘ ʢᴇʨʩʝʪʢʽʰʪʝʨ 

ʘʫʜʘʥʜʘʩʪʳʨʳʣסʘʥ ʩʦʨʪʪʘʨʜʘʥ ʪᴇʤʝʥ ʙʦʣʜʳ. ᴆʩʽʤʜʽʢ ʙʠʽʢʪʽʛʽ ʤʝʥ ʪᴇʤʝʥʛʽ ʙײʨʰʘץץʘʧʪʳש 

ʙʝʢʫ ʙʠʽʢʪʽʛʽ ʘʨʘʩʳʥʜʘ ʦש ʢʦʨʨʝʣʷʮʠʷ ʙʘʡץʘʣʜʳ (r=0.8). 

 ɹײʨʰʘץץʘʧʪʘʨ ʩʘʥʳ 17,2 ʤʝʥ 52,6 ʜʘʥʘ ʘʨʘʣʳסʳʥʜʘ ᴇʟʛʝʨʜʽ. ɹײʨʰʘץץʘʧ ʩʘʥʳ 

ʙʦʡʳʥʰʘ ɻ.ʢ.35-ICC 10945Ĭʃʫʯ-1 (52,6 ʜʘʥʘ) ʣʠʥʠʷʩʳ ʝʨʝʢʰʝʣʝʥʜʽ. ɹʫʜʘʥʜʘʨ ʤʝʥ ʘʪʘ-

ʘʥʘʣʳץ ʬʦʨʤʘʣʘʨ ʘʨʘʩʳʥʘʥ ᴇʩʽʤʜʽʢʪʝʛʽ ʙײʨʰʘץץʘʧ ʤʘʩʩʘʩʳ ʙʦʡʳʥʰʘ Kamila 1255 (17,0 ʛ) 

ʝʨʝʢʰʝʣʝʥʜʽ. ᴆʩʽʤʜʽʢʪʝʛʽ ʙײʨʰʘץץʘʧ ʤʘʩʩʘʩʳ ʙʦʡʳʥʰʘ ʢʝʣʝʩʽ ʙʫʜʘʥʜʘʨ ʝʨʝʢʰʝʣʝʥʜʽ: 

ɻ.ʢ.35-ICC 10945Ĭʃʫʯ-1 (14,6 ʛ), ɻ.ʢ.18/3-1-ʂʨʘʩʥʦʢʫʪʩʢʠʡ 123ĬICC 12654-1-3 (14,0 ʛ), 
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ɻ.ʢ.36/3-ʇʨʠʚʦ Ĭ ɯʉʉ 1098-2 (11,7 ʛ) ʞᴅʥʝ ɻ.ʢ.18/3-1-ʂʨʘʩʥʦʢʫʪʩʢʠʡ 123 Ĭ ICC 12654-1 

(10,4 ʛ).  

 ɹʽʨ ᴇʩʽʤʜʽʢʪʝʛʽ ʪץײʳʤ ʩʘʥʳ ᴇʩʽʤʜʽʢʪʽש ʪץײʳʤ ᴇʥʽʤʜʽʣʽʛʽʥ ʩʠʧʘʪʪʘʡʜʳ. ʅʦץʘʪ ʙʫʜʘʥ-

ʜʘʨʳʥʳש ʙʽʨ ᴇʩʽʤʜʽʛʽʥʜʝʛʽ ʪץײʳʤ ʩʘʥʳ 18,7-53,7 ʜʘʥʘ ʙʦʣʩʘ, ʘʪʘ ï ʘʥʘʣʳץ ʬʦʨʤʘʣʘʨʜʘ ʙײʣ 

ʢᴇʨʩʝʪʢʽʰ 22,8-42,2 ʜʘʥʘ ʙʦʣʜʳ. ɹײʣ ʙʝʣʛʽ ʙʦʡʳʥʰʘ ʝʨʝʢʰʝʣʝʥʛʝʥ ʣʠʥʠʷʣʘʨ: ɻ.ʢ.ˉ36/3-

ʇʨʠʚʦ Ĭ ɯʉʉ 1098 -1-2, ɻ.ʢ.35-ICC 10945Ĭʃʫʯ-1, ɻ.ʢ.18/3-1-ʂʨʘʩʥʦʢʫʪʩʢʠʡ 123 Ĭ ICC 

12654-1-3. ʃʠʥʠʷʣʘʨʜʳש ʙʽʨ ᴇʩʽʤʜʽʛʽʥʜʝʛʽ ʪץײʳʤ ʤʘʩʩʘʩʳ 4,3 ʧʝʥ 11,3 ʛ ʘʨʘʣʳסʳʥʜʘ 

ʙʦʣʜʳ. ɹײʣ ʙʝʣʛʽ ʙʦʡʳʥʰʘ ʢʝʣʝʩʽ ʣʠʥʠʷʣʘʨ ʝʨʝʢʰʝʣʝʥʜʽ: ɻ.ʢ.18/3-1-ʂʨʘʩʥʦʢʫʪʩʢʠʡ 123 Ĭ 

ICC 12654-1-3, ɻ.ʢ.35-ICC 10945Ĭʃʫʯ-1, ɻ.ʢ.18/3-1-ʂʨʘʩʥʦʢʫʪʩʢʠʡ 123 ʭ ICC 12654-1 ʞᴅʥʝ 

ɻ.ʢ.ˉ36/3-ʇʨʠʚʦ Ĭ ɯʉʉ 1098 -1-2, ʘʣʘʡʜʘ ʙײʣ ʙʝʣʛʽ ʙʦʡʳʥʰʘ ʝש ʞʦסʘʨסʳ ʢᴇʨʩʝʪʢʽʰ ʘʪʘʣʳץ 

Kamila 1255 (12,7 ʛ) ʙʦʣʜʳ. 

 1000 ʪץײʳʤ ʤʘʩʩʘʩʳ ᴇʟʛʝʨʛʽʰ ʙʝʣʛʽʣʝʨʜʽש ʙʽʨʽʥʝ ʞʘʪʘʜʳ. ʃʠʥʠʷʣʘʨʜʳ1000 ש ʪץײʳʤ 

ʤʘʩʩʘʩʳ 115,6-ʪʝʥ 267,5 ʛ ʜʝʡʽʥ ᴇʟʛʝʨʜʽ. ɸʪʘʣʤʳʰ ʙʝʣʛʽ ʙʦʡʳʥʰʘ ʝʨʝʢʰʝʣʝʥʛʝʥ ʣʠʥʠʷʣʘʨ: 

ɻ.ʢ.18/3-1-ʂʨʘʩʥʦʢʫʪʩʢʠʡ 123 Ĭ ICC 12654-1-3, ɻ.ʢ.36/3-ʇʨʠʚʦ Ĭ ɯʉʉ 1098-2, ɻ.ʢ.ˉ36/2-

ʇʨʠʚʦ Ĭ ɯʉʉ 1098-3, ɻ.ʢ.18/3-1-ʂʨʘʩʥʦʢʫʪʩʢʠʡ 123 Ĭ ICC 12654-1 ʞᴅʥʝ ɻ.ʢ.11-2-ICC 5613 

Ĭ ʂʘʤʠʣʘ-1. ʅ.ʀ.ɺʘʚʠʣʦʚ ʘʪʳʥʜʘסʳ ɹװʢʽʣʨʝʩʝʡʣʽʢ ᴇʩʽʤʜʽʢ ʰʘʨʫʘʰʳʣʳסʳ נɿʀ ʞʽʢʪʝʫʽ 

ʙʦʡʳʥʰʘ ʙײʣ ʣʠʥʠʷʣʘʨ ʽʨʽ ʪץײʳʤʜʳ (251-350 ʛ) ʞᴅʥʝ ʦʨʪʘʰʘ ʪץײʳʤʜʳסʘ (151-250 ʛ) 

ʞʘʪץʳʟʳʣʜʳ. ɸʪʘ-ʘʥʘʣʳץ ʬʦʨʤʘʣʘʨʜʘסʳ 1000 ʪץײʳʤ ʤʘʩʩʘʩʳ 129,5-269,9 ʛ ʘʨʘʣʳסʳʥʜʘ 

ᴇʟʛʝʨʜʽ. ʂᴇʧʪʝʛʝʥ ʘʚʪʦʨʣʘʨʜʳש ʧʽʢʽʨʽʥʰʝ, ʝʢʽʥʰʽ ײʨʧʘץʪʘʥ ʦש ʪʨʘʥʩʛʨʝʩʩʠʷʣʘʨʜʳ ʽʨʽʢʪʝʫ 

ʞᴇʥʩʽʟ, ʩʝʙʝʙʽ ʦʣ ʢʝʟʜʝʡʩʦץ ʙʦʣʫʳ ʤװʤʢʽʥ, ʩʦʥʜʳץʪʘʥ ʽʨʽʢʪʝʫʜʽ װʰʽʥʰʽ ײʨʧʘץʪʘʥ ʙʘʩʪʘסʘʥ 

ʤʘשʳʟʜʳ [14]. 

 ᴆʩʽʤʜʽʢ ʙʠʽʢʪʽʛʽ ʙʦʡʳʥʰʘ ʪʨʘʥʩʛʨʝʩʩʠʷ ʤᴅʥʽ ʙʘʨʣʳץ ʣʠʥʠʷʣʘʨʜʘ ʪʝʨʽʩ ʙʦʣʜʳ (ʩʫʨʝʪ 

3 ʘ), ʙײʣ ʞʝʨʛʽʣʽʢʪʽ ʩʦʨʪʪʘʨʜʳש ʙʠʽʢʪʽʛʽ ᴅʣʝʤʜʽʢ ʢʦʣʣʝʢʮʠʷʜʘʥ ʘʣʳʥסʘʥ ʩʦʨʪ װʣʛʽʣʝʨʜʽש 

ʙʠʽʢʪʽʛʽʥʝʥ ʞʦסʘʨʳ ʙʦʣʫʳʤʝʥ ʙʘʡʣʘʥʳʩʪʳ. ʃʠʥʠʷʣʘʨʜʘ ʙײʣ ʙʝʣʛʽ ʪץײʳʤ ץʫʘʣʘʤʘʜʳ. 

ɻ.ʢ.ˉ36/2-ʇʨʠʚʦ Ĭ ɯʉʉ 1098-3 (1%) ʞᴅʥʝ ɻ.ʢ.11-2-ICC 5613 Ĭ ʂʘʤʠʣʘ-1 (7%) ʣʠʥʠʷʣʘ-

ʨʳʥʘʥ ᴇʟʛʝ ʣʠʥʠʷʣʘʨʜʘסʳ ʪᴇʤʝʥʛʽ ʙײʨʰʘץץʘʧʪʳש ʙʝʢʫ ʙʠʽʢʪʽʛʽ ʙʦʡʳʥʰʘ ʪʨʘʥʩʛʨʝʩʩʠʷ 

ʢᴇʨʩʝʪʢʽʰʽ ʜʝ ʪʝʨʽʩ ʙʦʣʜʳ. ᴆʩʽʨʫ ʘʡʤʘסʳʥʳש ʛʝʦʛʨʘʬʠʷʣʳץ ʝʥʜʽʛʽ, ʳʣסʘʣʜʳʣʳץ ,ץʦʨʝʢʪʝʥʫ 

ʘʣʘשʳ ʪᴇʤʝʥʛʽ ʙײʨʰʘץץʘʧʪʳש ʙʝʢʫ ʙʠʽʢʪʽʛʽʥʝ ᴅʩʝʨ ʝʪʝʜʽ, ʩʦʥʜʘʡ-ʘץ ʙײʣ ʙʝʣʛʽʥʽש 

ᴇʟʛʝʨʛʽʰʪʽʛʽ 28%-סʘ ʪץײʳʤץʫʘʣʘʫʰʳʣʳץ ʬʘʢʪʦʨʣʘʨʤʝʥ ʘʥʳץʪʘʣʘʜʳ, ʘʣ ʙʘʩץʘʩʳ ʪʘʙʠסʠ-

ʢʣʠʤʘʪʪʳץ ʞᴅʥʝ ᴇʩʽʨʫʜʽש ʘʛʨʦʪʝʭʥʠʢʘʣʳץ ʰʘʨʪʪʘʨʳʥʘ ʪᴅʫʝʣʜʽ [15]. 

 ɹʽʨ ᴇʩʽʤʜʽʢʪʝʛʽ ʙײʨʰʘץץʘʧ ʩʘʥʳ ʙʦʡʳʥʰʘ ʪʨʘʥʩʛʨʝʩʩʠʷʥʳש ʦש ʤᴅʥʽ ʢʝʣʝʩʽ 

ʣʠʥʠʷʣʘʨʜʘ ʘʥʳץʪʘʣʜʳ: ɻ.ʢ.35-ICC 10945 Ĭ ʃʫʯ-1-2, ɻ.ʢ.35-ICC 10945 Ĭ ʃʫʯ-1, ɻ.ʢ.35-ICC 

10945 Ĭ ʃʫʯ-4, ɻ.ʢ.ˉ36/3-ʇʨʠʚʦ Ĭ ɯʉʉ 1098 -1-2, ɻ.ʢ.36/3-ʇʨʠʚʦ Ĭ ɯʉʉ 1098-2, ɻ.ʢ.18/3-1-

ʂʨʘʩʥʦʢʫʪʩʢʠʡ 123 Ĭ ICC 12654-1-3 (ʩʫʨʝʪ 3 ʙ). ɹײʣ ʣʠʥʠʷʣʘʨʜʘסʳ ʪʨʘʥʩʛʨʝʩʩʠʷ ʤᴅʥʽ 2 

ʤʝʥ 105% ʘʨʘʣʳסʳʥʜʘ ᴇʟʛʝʨʜʽ, ʘʣ ʙײʨʰʘץץʘʧ ʤʘʩʩʘʩʳ ʙʦʡʳʥʰʘ ʤʘʢʩʠʤʘʣʜʳ ʤᴅʥ ɻ.ʢ.35-

ICC 10945 Ĭ ʃʫʯ-1 (47%) ʣʠʥʠʷʩʳʥʜʘ ʙʦʣʜʳ.  

 ᴆʩʽʤʜʽʢʪʝʛʽ ʪץײʳʤ ʩʘʥʳ ʙʦʡʳʥʰʘ ʪʨʘʥʩʛʨʝʩʩʠʷʥʳש ʤʘʢʩʠʤʘʣʜʳ ʤᴅʥʽ ɻ.ʢ.ˉ36/3-

ʇʨʠʚʦ Ĭ ɯʉʉ 1098-1-2 (111%) ʣʠʥʠʷʩʳʥʜʘ, ʩʦʥʜʘʡ-ʘץ ɻ.ʢ.35-ICC 10945 Ĭ ʃʫʯ-1 (27%), 

ɻ.ʢ.36/3-ʇʨʠʚʦ Ĭ ɯʉʉ 1098-2 (24%) ʞᴅʥʝ ɻ.ʢ.18/3-1-ʂʨʘʩʥʦʢʫʪʩʢʠʡ 123 Ĭ ICC 12654-1-3 

(23%) ʣʠʥʠʷʣʘʨʳʥʜʘ ʜʘ ʦש ʤᴅʥ ʙʦʣʜʳ (ʩʫʨʝʪ 3 ʚ). ʊץײʳʤ ʤʘʩʩʘʩʳ ʙʦʡʳʥʰʘ 

ʪʨʘʥʩʛʨʝʩʩʠʷʥʳש ʝש ʞʦסʘʨʳ ʤᴅʥʽ ɻ.ʢ.35-ICC 10945 Ĭ ʃʫʯ-1 ʣʠʥʠʷʩʳʥʜʘ - 44%. 1000 ʪץײʳʤ 

ʤʘʩʩʘʩʳ ʙʦʡʳʥʰʘ ɻ.ʢ.ˉ36/2-ʇʨʠʚʦ Ĭ ɯʉʉ 1098-3, ɻ.ʢ.36/3-ʇʨʠʚʦ Ĭ ɯʉʉ 1098-2, ɻ.ʢ.18/3-1-

ʂʨʘʩʥʦʢʫʪʩʢʠʡ 123 Ĭ ICC 12654-1-3 ʣʠʥʠʷʣʘʨʳ ʝʨʝʢʰʝʣʝʥʜʽ (ʩʫʨʝʪ 3 ʛ). 

 שʘʥ ʣʠʥʠʷʣʘʨ ʽʰʽʥʜʝ ʢʝʣʝʩʽ ʙʫʜʘʥʜʳ ʢʦʤʙʠʥʘʮʠʷʣʘʨʜʘ ʙʝʣʛʽʣʝʨʜʽסʘʨʘʩʪʳʨʳʣפ

ʪץײʳʤ ץʫʘʣʘʫ ʜʝשʛʝʡʽ ʞʦסʘʨʳ ʙʦʣʜʳ: ʇʨʠʚʦ Ĭ ɯʉʉ 1098, ICC 10945 Ĭ ʃʫʯ ʞᴅʥʝ 

ʂʨʘʩʥʦʢʫʪʩʢʠʡ 123 Ĭ ICC 12654. ɸʣ ICC 5613 Ĭ ʂʘʤʠʣʘ ʙʫʜʘʥʜʳ ʢʦʤʙʠʥʘʮʠʷʩʳʥʜʘ 

ʙʝʣʛʽʥʽש ʪץײʳʤ ץʫʘʣʘʫ ʜᴅʨʝʞʝʩʽ ʪᴇʤʝʥ ʙʦʣʜʳ. ױʩʳʥʳʣסʘʥ ʥᴅʪʠʞʝʣʝʨ ɸץʤʦʣʘ ʦʙʣʳʩʳ 

ʞʘסʜʘʡʳʥʜʘ ʙʝʣʛʽʣʝʨʜʽש ʪץײʳʤ ץʫʘʣʘʫ ʜᴅʨʝʞʝʩʽʥʽש ʞʦסʘʨʳ ʝʢʝʥʜʽʛʽʥ ʢᴇʨʩʝʪʝʜʽ. 
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3-ʩʫʨʝʪ ï ʐʘʨʫʘʰʳʣʳץ ï ײץʥʜʳ ʙʝʣʛʽʣʝʨ ʙʦʡʳʥʰʘ ʥʦץʘʪ ʣʠʥʠʷʣʘʨʳʥʜʘסʳ ʪʨʘʥʩʛʨʝʩʩʠʷ 

ʤᴅʥʽ 

 

 שʰʽʥ ʝװ ʘ ʩʦʨʪʪʘʨʜʳ ʘʣʫשʙʫʜʘʥʜʳ ʬʦʨʤʘʣʘʨʳʥ ʟʝʨʪʪʝʫ ʞʘ שʘʪʪʳץʦʨʳʪʳʥʜʳ. ʅʦפ 

 שʘʪʪʳץʤᴅʥʽ ʙʘʨ ʥʦ ץʪʨʘʥʩʛʨʝʩʩʠʷʣʳ שʨʛʽʟʽʣʜʽ. ʆװʩʘʪʳʥʜʘ ʞץʜʘʫ ʤʘשʥʜʳ ʬʦʨʤʘʣʘʨʜʳ ʪʘײץ

ʙʫʜʘʥʜʳ ʬʦʨʤʘʣʘʨʳʥ ʟʝʨʪʪʝʫ ʥᴅʪʠʞʝʩʽʥʜʝ: 

- ʪᴇʤʝʥʛʽ ʙײʨʰʘץץʘʧʪʳש ʙʝʢʫ ʙʠʽʢʪʽʛʽ ʙʦʡʳʥʰʘ ɻ.ʢ.ˉ36/2-ʇʨʠʚʦ Ĭ ɯʉʉ 1098-3 

ʞᴅʥʝ ɻ.ʢ.11-2-ICC 5613 Ĭ ʂʘʤʠʣʘ-1; 

- ʙʽʨ ᴇʩʽʤʜʽʢʪʝʛʽ ʙײʨʰʘץץʘʧ ʩʘʥʳ ʙʦʡʳʥʰʘ ɻ.ʢ.35-ICC 10945 Ĭ ʃʫʯ-1-2, ɻ.ʢ.35-ICC 

10945 Ĭ ʃʫʯ-1, ɻ.ʢ.35-ICC 10945 Ĭ ʃʫʯ-4, ɻ.ʢ.ˉ36/3-ʇʨʠʚʦ Ĭ ɯʉʉ 1098 -1-2, ɻ.ʢ.36/3-

ʇʨʠʚʦ Ĭ ɯʉʉ 1098-2, ɻ.ʢ.18/3-1-ʂʨʘʩʥʦʢʫʪʩʢʠʡ 123 Ĭ ICC 12654-1-3; 

- ʙʽʨ ᴇʩʽʤʜʽʢʪʝʛʽ ʙײʨʰʘץץʘʧ ʤʘʩʩʘʩʳ ʙʦʡʳʥʰʘ ɻ.ʢ.35-ICC 10945 Ĭ ʃʫʯ-1, 

ɻ.ʢ.ˉ36/3-ʇʨʠʚʦ Ĭ ɯʉʉ 1098 -1-2, ɻ.ʢ.36/3-ʇʨʠʚʦ Ĭ ɯʉʉ 1098-2, ɻ.ʢ.18/3-1-ʂʨʘʩʥʦʢʫʪʩʢʠʡ 

123 Ĭ ICC 12654-1 ʞᴅʥʝ ɻ.ʢ.18/3-1-ʂʨʘʩʥʦʢʫʪʩʢʠʡ 123 Ĭ ICC 12654-1-3; 

- ʙʽʨ ᴇʩʽʤʜʽʢʪʝʛʽ ʪץײʳʤ ʩʘʥʳ ʙʦʡʳʥʰʘ ɻ.ʢ.35-ICC 10945 Ĭ ʃʫʯ-1, ɻ.ʢ.ˉ36/3-ʇʨʠʚʦ 

Ĭ ɯʉʉ 1098-1-2, ɻ.ʢ.36/3-ʇʨʠʚʦ Ĭ ɯʉʉ 1098-2, ɻ.ʢ.18/3-1-ʂʨʘʩʥʦʢʫʪʩʢʠʡ 123 Ĭ ICC 12654-

1-3; 

- ʙʽʨ ᴇʩʽʤʜʽʢʪʝʛʽ ʪץײʳʤ ʤʘʩʩʘʩʳ ʙʦʡʳʥʰʘ ɻ.ʢ.35-ICC 10945 Ĭ ʃʫʯ-1, ɻ.ʢ.ˉ36/3-

ʇʨʠʚʦ Ĭ ɯʉʉ 1098-1-2, ɻ.ʢ.36/3-ʇʨʠʚʦ Ĭ ɯʉʉ 1098-2, ɻ.ʢ.18/3-1-ʂʨʘʩʥʦʢʫʪʩʢʠʡ 123 Ĭ ICC 

12654-1-3; 

- 1000 ʪץײʳʤ ʤʘʩʩʘʩʳ ʙʦʡʳʥʰʘ ɻ.ʢ.ˉ36/2-ʇʨʠʚʦ Ĭ ɯʉʉ 1098-3, ɻ.ʢ.36/3-ʇʨʠʚʦ Ĭ 

ɯʉʉ 1098-2, ɻ.ʢ.18/3-1-ʂʨʘʩʥʦʢʫʪʩʢʠʡ 123 Ĭ ICC 12654-1-3. 

ʊץײʳʤ ᴇʥʽʤʜʽʣʽʛʽ ʞᴅʥʝ ʙʘʩץʘ ʘʛʨʦʥʦʤʠʷʣʳץ ʧʘʨʘʤʝʪʨʣʝʨ ʙʦʡʳʥʰʘ ʦש ʪʨʘʥʩʛʨʝʩ-

ʩʠʚʪʽ ʩʠʧʘʪʪʘʤʘʣʘʨʜʳש ʙʦʣʫʳ ʙʫʜʘʥʜʘʨ ʤʝʥ ʘʪʘ-ʘʥʘʣʳץ ʛʝʥʦʪʠʧʪʝʨ ʘʨʘʩʳʥʜʘסʳ ʛʝʥʝʪʠ-

ʢʘʣʳװ ץʡʣʝʩʽʤʜʽʣʽʢʪʽ ʢᴇʨʩʝʪʝʜʽ. ɸʣʳʥסʘʥ ʥᴅʪʠʞʝʣʝʨ ɸץʤʦʣʘ ʦʙʣʳʩʳ ʞʘסʜʘʡʳʥʜʘ ʰʘʨʫʘ-

ʰ ʣrʳײץץʥʜʳ ʙʝʣʛʽʣʝʨʽ ʙʘʨ ʞʘשʘ ʩײʨʳʧʪʘʨʜʳ ʘʣʫ װʰʽʥ ץʦʣʜʘʥʳʣʫʳ ʤװʤʢʽʥ. ɹʫʜʘʥʜʘʨ 

ʦʜʘʥ ᴅʨʽ ʩʝʣʝʢʮʠʷʜʘ ץʦʣʜʘʥʳʣʘʜʳ. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʘʙʠʦʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ, ʥʝʛʘʪʠʚʥʦ 

ʚʣʠʷʶʱʠʭ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ, ʷʚʣʷʝʪʩʷ ʟʘʩʫʭʘ. ʇʦʵʪʦʤʫ ʨʘʩʪʝʪ ʩʧʨʦʩ 

ʥʘ ʢʫʣʴʪʫʨʳ ʩ ʚʳʩʦʢʦʡ ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʦʩʪʴʶ. ʆʜʥʦʡ ʠʟ ʪʘʢʠʭ ʢʫʣʴʪʫʨ ʷʚʣʷʝʪʩʷ ʥʫʪ. ʅʫʪ - ʪʨʝʪʴʷ 

ʧʦ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʟʥʘʯʠʤʦʩʪʠ ʟʝʨʥʦʙʦʙʦʚʘʷ ʢʫʣʴʪʫʨʘ ʚ ʤʠʨʝ. ʋʥʠʚʝʨʩʘʣʴʥʘʷ ʢʫʣʴʪʫʨʘ, ʰʠʨʦʢʦ 

ʠʩʧʦʣʴʟʫʝʤʘʷ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ, ʪʘʢʞʝ ʦʙʣʘʜʘʝʪ ʚʳʩʦʢʦʡ ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʦʩʪʴʶ. ʅʫʪ ʦʙʣʘʜʘʝʪ 
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ʚʳʩʦʢʦʡ ʧʠʱʝʚʦʡ ʮʝʥʥʦʩʪʴʶ, ʪʘʢ ʢʘʢ ʩʦʜʝʨʞʠʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʙʝʣʢʘ.ʋʯʠʪʳʚʘʷ ʠʟʤʝʥʝʥʠʝ 

ʢʣʠʤʘʪʘ ʚ ʩʪʦʨʦʥʫ ʧʦʪʝʧʣʝʥʠʷ, ʩʫʱʝʩʪʚʫʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʚʳʚʝʜʝʥʠʠ ʥʦʚʳʭ ʩʦʨʪʦʚ ʥʫʪʘ. ɼʣʷ 

ʧʦʣʫʯʝʥʠʷ ʥʦʚʳʭ ʩʦʨʪʦʚ ʥʫʪʘ, ʘʜʘʧʪʠʨʦʚʘʥʥʳʭ ʢ ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʬʘʢʪʦʨʘʤ ɸʢʤʦʣʠʥʩʢʦʡ ʦʙʣʘʩʪʠ, 

ʥʝʦʙʭʦʜʠʤʦ ʠʟʫʯʠʪʴ ʪʨʘʥʩʛʨʝʩʩʠʶ ʚʘʞʥʳʭ ʧʨʠʟʥʘʢʦʚ ʜʣʷ ʚʳʜʝʣʝʥʠʷ ʛʠʙʨʠʜʥʳʭ ʬʦʨʤ, ʢʦʪʦʨʳʝ ʚ 

ʜʘʣʴʥʝʡʰʝʤ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʩʝʣʝʢʮʠʠ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥ ʫʨʦʚʝʥʴ 

ʥʘʩʣʝʜʫʝʤʦʩʪʠ ʧʨʠʟʥʘʢʦʚ ʥʫʪʘ ʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʩʥʦʚʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠʟʫʯʝʥʠʷ ʪʨʘʥʩʛʨʝʩʩʠʚʥʦʡ 

ʠʟʤʝʥʯʠʚʦʩʪʠ ʫ ʛʠʙʨʠʜʥʳʭ ʬʦʨʤ ʥʫʪʘ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʪʘʢʞʝ ʧʦʜʯʝʨʢʠʚʘʝʪ ʚʘʞʥʦʩʪʴ ʛʝʥʝʪʠʯʝʩʢʦʛʦ 

ʨʘʟʥʦʦʙʨʘʟʠʷ ʚ ʩʝʣʝʢʮʠʦʥʥʳʭ ʧʨʦʛʨʘʤʤʘʭ. ʕʪʠ ʧʦʢʘʟʘʪʝʣʠ ʚʘʞʥʳ ʜʣʷ ʚʳʚʝʜʝʥʠʷ ʥʦʚʳʭ ʩʦʨʪʦʚ ʩ 

ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʬʘʢʪʦʨʘʤ ʩʨʝʜʳ. 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʤʦʛʫʪ ʙʳʪʴ ʧʦʣʝʟʥʳ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʩʪʨʘʪʝʛʠʠ ʚʝʜʝʥʠʷ ʩʝʣʝʢʮʠʦʥʥʦʛʦ 

ʧʨʦʮʝʩʩʘ ʧʦ ʩʦʟʜʘʥʠʶ ʛʠʙʨʠʜʥʳʭ ʬʦʨʤ ʥʫʪʘ ʩ ʫʯʝʪʦʤ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ. ʈʝʟʫʣʴʪʘʪʳ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʨʫʢʦʚʦʜʩʪʚʦʤ ʜʣʷ ʙʫʜʫʱʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʛʝʥʝʪʠʯʝʩʢʠʤ 

ʫʣʫʯʰʝʥʠʷʤ ʠ ʫʩʪʦʡʯʠʚʳʤ ʤʝʪʦʜʘʤ ʚʝʜʝʥʠʷ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʤ 

ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʫʶ ʙʝʟʦʧʘʩʥʦʩʪʴ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴ ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʙʦʙʦʚʳʭ ʠ  ʧʨʠ ʩʦʟʜʘʥʠʠ 
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Annotation. Currently, one of the main abiotic factors negatively affecting crop yields is drought. 

Therefore, the demand for crops with high drought resistance is growing. One of these crops is chickpeas. 

Chickpeas are the third most economically important leguminous crop in the world. A versatile crop with 

extensive use in agriculture also has high drought resistance. Given the climate change towards warming, 

there is a need to develop new varieties of chickpeas.  Chickpeas are of high nutritional value because of 

their high protein content. In order to obtain new chickpea varieties adapted to the climatic factors 

of the Akmola region, it is necessary to study the transgression of important features to isolate hybrid 

forms that can later be used in breeding. This article analyzes the level of heritability of chickpea traits 

and presents the main results of studying transgressive variability in hybrid chickpea forms. The study 

also highlights the importance of genetic diversity in breeding programs. These indicators are important 

for the breeding of new varieties in order to increase productivity and resistance to adverse environmental 

factors. The results obtained can be useful in developing a strategy for conducting the breeding process in 

creating hybrid chickpea forms taking into account climate changes. The results of the study can serve as 

a guide for future research on genetic improvements and sustainable methods of agricultural management, 

ensuring food security and sustainability in the cultivation of legumes and in the creation of hybrid forms 

of chickpeas, taking into account changing climatic conditions.  
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ʉ.ʉʝʡʬʫʣʣʠʥ ʘʪʳʥʜʘϤʳ ϧʘʟʘϨ ʘʛʨʦʪʝʭʥʠʢʘʣʳϨ ʟʝʨʪʪʝʫ ʫʥʠʚʝʨʩʠʪʝʪʽ, ɸʩʪʘʥʘ Ϩ., ϧʘʟʘϨʩʪʘʥ 

 

ɸʥʜʘʪʧʘ. ʄʘץʘʣʘʜʘ פʘʟʘץʩʪʘʥʥʳײץ שʨסʘץ ʜʘʣʘ ʘʡʤʘסʳʥʜʘ ʪʘʣʰʳץʪʳ ʟʳסʳʨʜʳש ʦʪʘʥʜʳץ 

ʞᴅʥʝ ʰʝʪʝʣʜʽʢ ʩʦʨʪʪʘʨʳʥʳש ᴇʥʽʤʜʽʣʽʛʽʥ ץʘʣʳʧʪʘʩʪʳʨʫ ʝʨʝʢʰʝʣʽʢʪʝʨʽ ʞᴇʥʽʥʜʝ ʘʡʪʳʣסʘʥ. ɽʢʽ 

ʞʳʣʜʳץ ʟʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ ʙʦʡʳʥʰʘ ʟʳסʳʨʜʳש ʝʛʽʥ ʢᴇʛʽʥʝʥ ʧʽʩʫ ʢʝʟʝשʜʝʨʽʥʽש ʘʨʘʣʳסʳ 102-106 

ʢװʥ ʙʦʣʳʧ, ʪʘʣʰʳץʪʳ ʩʦʨʪʪʘʨ, ʩʪʘʥʜʘʨʪץʘ (ʦʪʘʥʜʳץ ʂʫʩʪʘʥʘʡʩʢʠʡ ʷʥʪʘʨʴ ʩʦʨʪʳ) ץʘʨʘסʘʥʜʘ ᴇʩʽʧ-

ʜʘʤʫ ʢʝʟʝשʜʝʨʽ 4 ʢװʥʛʝ ʩʦʟʳʣסʘʥ. ʊʘʣʰʳץʪʳ ʟʳסʳʨ ʩʦʨʪʪʘʨʳʥʳש ʽʰʽʥʜʝ ʰʝʪʝʣʜʽʢ ʃʠʜʝʨ ʩʦʨʪʳ 

ʚʝʛʝʪʘʮʠʷʣʳץ ʢʝʟʝשʽ 106 ʢװʥ ʙʦʣʳʧ ʝʨʝʢʰʝʣʝʥʛʝʥ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, ᴇʩʽʤʜʽʢ ʙʠʽʢʪʽʛʽ ʙʦʡʳʥʰʘ 

ʦʪʘʥʜʳץ ʂʫʩʪʘʥʘʡʩʢʠʡ ʷʥʪʘʨʴ ʩʦʨʪ ʤʘʡʣʳ  ʟʳסʳʨסʘ ץʘʨʘסʘʥʜʘ, ʪʘʣʰʳץʪʳ ʟʳסʳʨ ʩʦʨʪʪʘʨʳʥʳש 

ʩʦʨʪʪʳץ ʩʠʧʘʪʪʘʤʘʩʳʥʘ ʙʦʡʳʥʰʘ ʞʠʥʘʫ ʘʣʜʳʥʜʘ 13,1- ʜʝʥ 20,2 ʩʤ ʜʝʡʽʥʛʽ ʘʨʘʣʳץʪʘ  ʘʡʪʘʨʣʳץʪʘʡ 

ʙʠʽʢʪʝʧ ᴇʩʢʝʥʽʥ ʢᴇʨʝʤʽʟ. ɸʣ, ʰʝʪʝʣʜʽʢ ʩʦʨʪʪʘʨʜʳש ʽʰʽʥʝʥ ʝש ʙʠʽʛʽ ɻʨʘʥʪ ʩʦʨʪʳ 70,6 ʩʤ ʙʦʣʳʧ, 

ʩʪʘʥʜʘʨʪץʘ ץʘʨʘסʘʥʜʘ 20,8 ʩʤ-ʛʝ ʜʝʡʽʥ ᴇʩʪʽ. ʄʘʡʣʳ ʞᴅʥʝ ʪʘʣʰʳץʪʳ ʩʦʨʪʪʘʨʜʳש ʙʘʨʣʳסʳ ʞʳסʳʣʫסʘ 

ʪᴇʟʽʤʜʽ (5 ʙʘʣʣ) ʙʦʣʳʧ ʪʘʙʳʣʜʳ. ʄʘʡʣʳ ʞᴅʥʝ ʪʘʣʰʳץʪʳ ʟʳסʳʨ ᴇʩʽʤʜʽʛʽʥʽש ʩʦʨʪʪʳץ 

ʝʨʝʢʰʝʣʽʢʪʝʨʽʥʝ ʙʘʡʣʘʥʳʩʪʳ, ʬʠʟʠʢʘ-ʤʝʭʘʥʠʢʘʣʳײץ ץʨʘʤʳ ʙʦʡʳʥʰʘ ʪʘʣʰʳסʳʥʳש ʞʽשʽʰʢʝʣʽʛʽ 

ʘʥʳץʪʘʣʳʧ, ʟʳסʳʨ ʪʘʣʰʳסʳʥʳש ʞʽשʽʰʢʝʣʽʛʽ ʙʦʡʳʥʰʘ ʃʘʜʘ ʩʦʨʪʳ ʩʪʘʥʜʘʨʪʪʘʥ  29,0 ʤ/ʛ ʞʫʘʥ 

ʙʦʣʩʘ, ɻʨʘʥʪ ʩʦʨʪʳ 13 ʤ/ʛ ʞʽשʽʰʢʝ ʙʦʣʜʳ. ɿʳסʳʨʜʳ ʠʽʣʛʽʰʪʽʛʽ ʙʦʡʳʥʰʘ ʩʘʣʳʩʪʳʨסʘʥʜʘ, ʊʘʣʝʨ 

ʩʦʨʪʳ ʩʪʘʥʜʘʨʪʪʘʥ 0,4 ʤʤ-ʛʝ ץʳʩץʘ ʙʦʣסʘʥʳʤʝʥ, ʙʘʩץʘ ʩʦʨʪʪʘʨ 1,0-ʜʝʥ 6,0-סʘ ʜʝʡʽʥ ʤʤ ʜʝʡʽʥ ײʟʳʥ 

ʙʦʣʜʳ. ʄʘʡʣʳ ʞᴅʥʝ ʟʳסʳʨʜʳש ᴇʥʽʤʜʽʣʽʛʽʥʽש ʝʢʽ ʞʳʣʜʳץ ʦʨʪʘʰʘ ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ, 

ʦʪʘʥʜʳץ ʂʫʩʪʘʥʘʡʩʢʠʡ ʷʥʪʘʨʴ ʩʦʨʪʳ, ʰʝʪʝʣʜʽʢ ʤʘʡʣʳ ʞᴅʥʝ ʪʘʣʰʳץʪʳ ʩʦʨʪʪʘʨʜʳש ᴇʥʽʤʜʽʣʽʛʽʥʝ 

 .ʘʣʳʧʪʘʩʪʳʨʜʳץ ʘʨʳ ᴇʥʽʤסʘʥʜʘ 0,6-9,1 ʮ/ʛʘ ʞʦסʘʨʘץ

  ʊʽʨʝʢ ʩᴇʟʜʝʨ: ʤʘʡʣʳ ʟʳסʳʨ, ʪʘʣʰʳץʪʳ ʟʳסʳʨ, ʩʦʨʪ, ʤʘʡ ץʳʰץʳʣʳ, ᴇʥʽʤʜʽʣʽʢ.  

 

ʂʽʨʽʩʧʝ. ᴆʩʽʤʜʽʢ ʰʘʨʫʘʰʳʣʳסʳ פʘʟʘץʩʪʘʥʥʳש ʘʛʨʘʨʣʳץ ʩʝʢʪʦʨʳʥʳש ʝש ʽʨʽ 

ʩʘʣʘʩʳʥʳש ʙʽʨʽ, ʦʣ ʘʫʳʣʰʘʨʫʘʰʳʣʳסʳʥʳש ʞʘʣʧʳ ᴇʥʽʤʽʥʽײץ 55-60% שʨʘʡʜʳ.  ɸʫʳʣ 

ʰʘʨʫʘʰʳʣʳסʳ ʜʘץʳʣʜʘʨʳʥʳש ʽʰʽʥʜʝ ʝʛʽʩʪʽʢ ʢᴇʣʝʤʽ ʙʦʡʳʥʰʘ ʙʽʨʽʥʰʽ ʦʨʳʥʜʳ ʘʩʪʳץ 

ʜʘץʳʣʜʘʨʳ ʘʣʘʜʳ, ʦʣʘʨʜʳװ שʣʝʩ ʩʘʣʤʘסʳ ʞʘʣʧʳ ʝʛʽʩʪʽʢ ʢᴇʣʝʤʽʥʽײץ 65-70% שʨʘʡʜʳ.  

ɽʣʽʤʽʟʜʽש ʢʝʡʙʽʨ ʘʩʪʳץ ʩʝʙʝʪʽʥ ʘʡʤʘץʪʘʨʜʘ ʘʩʪʳץ ʜʘץʳʣʜʘʨʳʥʳש ʘʫʳʩʧʘʣʳ ʝʛʽʩʪʝ 

80% ʘʩʳʧ ʢʝʪʪʽ, ʘʣ סʳʣʳʤʠ ʥʝʛʽʟʜʝʣʛʝʥ ײʩʳʥʳʩʪʘʨʜʘ 60% ʘʩʧʘʫʳ ʢʝʨʝʢ. ɹײʥʜʘʡ ʞʘסʜʘʡʜʘ 

ʩʘʣʘʥʳש ʙʘʩʪʳ ʤʽʥʜʝʪʽ ʘʩʪʳץ ᴇʥʜʽʨʽʩʽʥ ᴅʨʪʘʨʘʧʪʘʥʜʳʨʫ, ʙײʣ ʙʽʨ ʞʘסʳʥʘʥ ʥʘʨʳץʪʳץ 

ʜʘסʜʘʨʳʩʪʘʥ ʩʘץʪʘʡʜʳ ʞᴅʥʝ ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ ᴇʥʽʤʜʝʨʽʥ ʵʢʩʧʦʨʪʪʘʫʜʳ 

ʪײʨʘץʪʘʥʜʳʨʘʜʳ, ʩʦʥʳʤʝʥ ץʘʪʘʨ ʽʰʢʽ ʥʘʨʳץʪʳש ʩײʨʘʥʳʩʳʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʝ ʘʣʘʜʳ. ɸʣ 

ʝʢʽʥʰʽ ʞʘסʳʥʘʥ ʘʫʳʩʧʘʣʳ ʝʛʽʩʪʽײץ שʨʳʣʳʤʳʥ ʞᴅʥʝ ʪʦʧʳʨʘײץ ץʥʘʨʣʳסʳʥ ʩʘץʪʘʫסʘ ʦש 

ᴅʩʝʨʽʥ ʪʠʛʽʟʝʜʽ. 

ᴆʩʽʤʜʽʢ ʰʘʨʫʘʰʳʣʳסʳ ʩʘʣʘʩʳʥʳש ʜʘʤʫ ʜʠʥʘʤʠʢʘʩʳʥ ʟʝʨʪʪʝʧ ץʘʨʘʧ ʦʪʳʨʩʘץ ʩʦסשʳ 

10-12 ʞʳʣʜʳש ʽʰʽʥʜʝ ʝʛʽʩʪʽʢʪʽש ʞʘʣʧʳ ʢᴇʣʝʤʽʥʜʝʛʽ ʤʘʡʣʳ ʜʘץʳʣʜʘʨʜʳװ שʣʝʩʪʽʢ ʩʘʣʤʘסʳ 

ʘʨʪʳʧ ʢʝʣʝʜʽ. ᴆʩʽʤʜʽʢ ʰʘʨʫʘʰʳʣʳסʳʥ ᴅʨʪʘʨʘʧʪʘʥʜʳʨʫʜʳש ʘʨץʘʩʳʥʜʘ ʝʣʽʤʽʟʜʽש ʩʦʣʪװʩʪʽʢ 

ʘʡʤʘסʳʥʜʘ ʤʘʡʣʳ ʜʘץʳʣʜʘʨʜʳש, ʦʥʳש ʽʰʽʥʜʝ ʤʘʡʣʳ ʟʳסʳʨ, ʞʘʟʜʳץ ʨʘʧʩ ʞᴅʥʝ 

ʢװʥʙʘסʳʩʪʳװ שʣʝʩ ʩʘʣʤʘסʳ ʘʨʪʳʧ ʢʝʣʝ ʞʘʪʳʨ. 
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ɸסʳʤʜʘסʳ ʞʳʣʳ ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ ʜʘץʳʣʜʘʨʳʥʳש ʝʛʽʩʪʽʢ ʢᴇʣʝʤʽ 23,8 ʤʣʥ ʛʘ 

 ʝʛʽʩʪʽʢ ʢᴇʣʝʤʽ 13,8 ʤʣʥ ʛʘ שʳʣʳʥʳץʛʘ ʘʟʘʷʜʳ. ɹʠʜʘʡ ʜʘ שʨʘʧ, 2023 ʞʳʣʜʘʥ 209 ʤʳײץ

 ʘ ʠʝץʨʘʥʳʩײʛʘ ʘʟ. ɸʣʘʡʜʘ ᴅʣʝʫʤʝʪʪʽʢ ʩ שʘʥʜʘ 429 ʤʳסʘʨʘץ ʘסʳ ʞʳʣסʨʘʡʜʳ, ʦʣ ʙʳʣʪʳʨײץ

ʞᴅʥʝ ʨʝʥʪʘʙʝʣʴʜʽʛʽ ʞʦסʘʨʳ ʜʘץʳʣʜʘʨʜʳש ʝʛʽʩʪʽʢ ʢᴇʣʝʤʽ ʘʨʪʘ ʪװʩʧʝʢ. ʄʳʩʘʣסʘ ʤʘʡʣʳ 

ʜʘץʳʣʜʘʨʜʳװ שʣʝʩʪʽʢ ʩʘʣʤʘסʳ 385 ʤʳש ʛʘ ʘʨʪʳʧ, ʦʣʘʨʜʳש ʝʛʽʩʪʽʢ ʢᴇʣʝʤʽʥ 3,2 ʤʣʥ ʛʘ 

ʞʝʪʢʽʟʫ ʞʦʩʧʘʨʣʘʥסʘʥ [1,2].  

 ʳʥסʽʰʽʥʜʝ ᴇʩʽʤʜʽʢ ʰʘʨʫʘʰʳʣʳ שʳ ʙʽʨʥʝʰʝ ʞʳʣʜʳסשʩʪʘʥ ʩʦץʘʟʘפ

ᴅʨʪʘʨʘʧʪʘʥʜʳʨʫʜʳש ʥʝʛʽʟʽʥʜʝ ʤʘʡʣʳ ʜʘץʳʣʜʘʨʜʳש ʦʥʳש ʽʰʽʥʜʝ ʟʳסʳʨʜʳש ʝʛʽʩʪʽʢ ʢᴇʣʝʤʽʥ 

ʘʨʪʪʳʨʳʧ ʢʝʣʝʜʽ, ʦʣ ʰʘʨʫʘʣʘʨʜʳ ᴇʟʽʥʽש ʥʘʨʳץʪʘסʳ ʙʘסʘʩʳʤʝʥ ץʳʟʳץʪʳʨʳʧ ʦʪʳʨ.  

ɸʟʠʷ-ʊʳʥʳץ ʤײʭʠʪʳ ʘʡʤʘסʳ ᴅʣʝʤʜʝʛʽ ʝש ʽʨʽ ʟʳסʳʨ ʪץײʳʤʳʥ ᴇʥʜʽʨʫʰʽʣʝʨʜʽש ʙʽʨʽ 

ʙʦʣʳʧ ʦʪʳʨ. פʘʟʘץʩʪʘʥ, פʳʪʘʡ, תʥʜʽʩʪʘʥ, ɸʚʩʪʨʘʣʠʷ, ʀʨʘʢ ʟʳסʳʨ ʪץײʳʤʳʥ ʝש ʢᴇʧ 

ᴇʥʜʫʨʽʰʽ ʞᴅʥʝ ʧʘʡʜʘʣʘʥʫʰʳ ʤʝʤʣʝʢʝʪʪʝʨ ʙʦʣʳʧ ʩʘʥʘʣʳʧ ʦʪʳʨ. FAOSTAT ʭʘʣʳץʘʨʘʣʳץ 

 ץʩʪʘʥʜʘ 2020 ʞʳʣʳ 1,34 ʤʣʥ ʛʘ ʥʝʤʝʩʝ ʙʘʨʣʳץʘʟʘפ ʤᴅʣʽʤʝʪʽ ʙʦʡʳʥʰʘ ʪʝʢ שʞʳʤʥʳײ

ʝʛʽʩʪʽʢ ʢᴇʣʝʤʽʥʽ37% ש ʟʳסʳʨ ᴇʥʜʽʨʽʣʛʝʥ [3].  

ʉʦסשʳ ʞʳʣʜʘʨʳ פʘʟʘץʩʪʘʥ ʟʳסʳʨ ᴇʩʽʨʫʜʝʥ ʂʘʥʘʜʘ ʤʝʥ ʈʝʩʝʡ ʌʝʜʝʨʘʮʠʷʩʳʥʘʥ 

ʦʟʳʧ ʙʽʨʽʥʰʽ ʦʨʳʥסʘ ʰʳץʪʳ [4].  ɾʳʣ ʩʘʡʳʥ ʜʘץʳʣʜʳ ᴇʩʽʨʫʛʝ ʙᴇʣʽʥʝʪʽʥ ʞʝʨ ʢᴇʣʝʤʽ ʘʨʪʳʧ 

ʢʝʣʝʜʽ, ʦʣ ʜʘץʳʣʜʳ ᴇʩʽʨʫʛʝ ץʦʣʘʡʣʳ ʞʘסʜʘʡʜʳש ʩᴅʡʢʝʩ ʢʝʣʫʽʥʝ ʞᴅʥʝ ʥʘʨʳץʪʘסʳ 

ʩײʨʘʥʳʩʪʳש ʘʨʪʫʳʥʘʥ ʪʫʳʥʜʘʧ ʦʪʳʨ. פʘʟʘץʩʪʘʥ ᴅʨʪװʨʣʽ ʪʦʧʳʨʘץ ʢʣʠʤʘʪ ʘʡʤʘץʪʘʨʳʥʜʘ 

ʦʨʥʘʣʘʩץʘʥ: ʩʦʣʪװʩʪʽʢʪʝ ʜʘʣʘʣʳ ʞᴅʥʝ ʦʨʤʘʥ ʜʘʣʘʣʳ ʘʡʤʘץʪʘʥ ʦשʪװʩʪʽʢʪʝ ײץʨסʘץ ʞᴅʥʝ 

ʰᴇʣʜʽ ʘʡʤʘץץʘ ʜʝʡʽʥ.   פʘʟʘץʩʪʘʥʜʘ ʟʳסʳʨ ʜʘץʳʣʳʥʳש ʢᴇʧ ʙᴇʣʽʛʽ  (95%) ʩʦʣʪװʩʪʽʢ ʘʡʤʘץʪʘ  

ʦʨʥʣʘʩʘץʘʥ-ʉʦʣʪװʩʪʽʢ פʘʟʘץʩʪʘʥ, פʦʩʪʘʥʘʡ, ɸץʤʦʣʘ ʦʙʣʳʩʪʘʨʳʥʜʘ [5].  

ʉʦסשʳ ʞʳʣʜʘʨʳ ᴅʣʝʤʜʽʢ ʥʘʨʳץʪʘ ʟʳסʳʨ ʤʘʡʳʥʘ ʜʝʛʝʥ ʩײʨʘʥʳʩ ʘʨʪʳʧ, ʢװʥʙʘסʳʩ 

ʞᴅʥʝ ʨʘʧʩ ʤʘʡʣʘʨʳʥʘ ʜʝʛʝʥ ʩײʨʘʥʳʩ ץʘʣʳʧʪʳ ʜʝשʛʝʡʜʝ ץʘʣʳʧ ʦʪʳʨ [6]. ʆʣ ʜʝʛʝʥʽʤʽʟ ʙʘʩץʘ 

ɸʟʠʷ-ʊʳʥʳץ ʤײʭʠʪʳ ʤʝʤʣʝʢʝʪʪʝʨʽʤʝʥ ץʘʪʘʨ פʳʪʘʡ ʤʝʤʣʝʢʝʪʽʥʜʝ ʟʳסʳʨ ʵʢʩʧʦʨʪʪʳץ 

ʜʘץʳʣ ʙʦʣʳʧ ʩʘʥʘʣʘʜʳ, ʦʥʳש ᴇʥʜʽʨʽʩʽ ʘʣʜʳʥ ʘʣʘ ʞʘʩʘʣסʘʥ ʵʢʩʧʦʨʪʪʳץ ʢʝʣʽʩʽʤʜʝʨʛʝ ʥʝʤʝʩʝ 

ʦʣʘʨʜʳ ʩʘʪʫ ʞʦʩʧʘʨʳʥʳש ʜʝשʛʝʡʽʥʝ ʙʘʡʣʘʥʳʩʪʳ ʙʦʣʘʜʳ [7].  

 ץʙʽʨʽ ɽʫʨʦʆʜʘ שʳʨʜʳ ʩʘʪʳʧ ʘʣʫʰʳʣʘʨʜʳסʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʘʥ ʟʳץʘʟʘפ

ʤʝʤʣʝʢʝʪʪʝʨʽ, ʦʥʳש ʽʰʽʥʜʝ ʙʘʩʳʤ ʙᴇʣʽʛʽ ɹʝʣʴʛʠʷ ʤʝʤʣʝʢʝʪʽʥʝ ʪʠʝʩʽʣʽ. ʉʦʥʳʤʝʥ ץʘʪʘʨ 

 ʩʪʘʥʜʘץʘʟʘפ .ʨʢʠʷ ʤʝʤʣʝʢʝʪʪʝʨʽʥʝ ʵʢʩʧʦʨʪʪʘʡʜʳװʘʥʩʪʘʥ ʞᴅʥʝ ʊסʳʨʜʳ ɸʫסʩʪʘʥ ʟʳץʘʟʘפ

ʞʘʣʧʳ ʤʘʡʣʳ ʜʘץʳʣʜʘʨʜʳ2020 ש ʞʳʣʳ ʞʘʣʧʳ ʵʢʩʧʦʨʪʪʳץ ʢᴇʣʝʤʽ 880000 ʪʦʥʥʘʥʳ 

  .ʨʘʜʳ[8]ײץ

ʉʦʣ ʩʝʙʝʧʪʽ פʘʟʘץʩʪʘʥ װʰʽʥ ʟʳסʳʨʜʳש ʪץײʳʤʳʥ ᴇʥʜʽʨʫ ʤʘשʳʟʜʳ ʨʦʣʴ ʘʪץʘʨʘʜʳ. 

ɿʳסʳʨ ᴇʥʜʽʨʽʩʪʝʛʽ ʞʦסʘʨʳ ʨʝʥʪʘʙʝʣʴʜʽʛʽʥʝ ʙʘʡʣʘʥʳʩʪʳ ײץʥʜʳ ʤʘʡʣʳ ʞᴅʥʝ ʪʝʭʥʠʢʘʣʳץ 

ʜʘץʳʣ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɺʝʛʝʪʘʮʠʷʣʳץ ʢʝʟʝשʽʥʽץ שʳʩץʘ ʙʦʣʫʳʥʘ ʞᴅʥʝ ײץʨסʘץʰʳʣʳץץʘ 

ʪᴇʟʽʤʜʽʣʽʛʽʥʝ ʙʘʡʣʘʥʳʩʪʳ ʉʦʣʪװʩʪʽʢ פʘʟʘץʩʪʘʥʜʘ ᴇʩʽʨʫʛʝ ץʦʣʘʡʣʳ ʙʦʣʳʧ ʩʘʥʘʣʘʜʳ.  

ɾװʨʛʽʟʽʣʛʝʥ ʟʝʨʪʪʝʫʜʽש ʥʝʛʽʟʛʽ ʤʘץʩʘʪʳ ʦʪʘʥʜʳץ ʞᴅʥʝ ʰʝʪ ʝʣʜʽʢ ʩʦʨʪʪʘʨʤʝʥ ʩʦʨʪ 

 ʘʩʠʝʪʪʝʨʽʥץ ץʞᴅʥʝ ʪʝʭʥʠʢʘʣʳ ץʤʘʡʣʳ שʵʣʝʤʝʥʪʪʝʨʽʥ, ʦʣʘʨʜʳ ץʨʳʣʳʤʜʳײץ שʣʛʽʣʝʨʽʥʽװ

ʟʝʨʪʪʝʫ ʙʦʣʳʧ ʩʘʥʘʣʘʜʳ. 

ɿʝʨʪʪʝʫ ʤʘʪʝʨʠʘʣʜʘʨʳ ʤʝʥ ᴅʜʽʩʪʝʨʽ. ɿʝʨʪʪʝʫ ʥʳʩʘʥʳ ʨʝʪʽʥʜʝ ʤʘʡʣʳ ʟʳסʳʨʜʳש  

ʦʪʘʥʜʳץ ʂʦʩʪʘʥʘʡʩʢʠʡ ʷʥʪʘʨʴ ʩʦʨʪʳ ʞᴅʥʝ ʰʝʪʝʣʜʽʢ ʪʘʣʰʳץʪʳ ʟʳסʳʨ ʩʦʨʪʪʘʨʜʘʥ  ï ʊʘʣʝʨ, 

ɻʨʘʥʪ, ʃʘʜʘ, ʃʠʜʝʨ ʞᴅʥʝ ɸʡʩʙʝʨʛ ʟʝʨʪʪʝʣʽʥʜʽ. ʉʪʘʥʜʘʨʪ ʨʝʪʽʥʜʝ ʂʦʩʪʘʥʘʡʩʢʠʡ ʷʥʪʘʨʴ 

ʩʦʨʪʳ ʘʣʳʥʜʳ. 

ɿʳסʳʨʜʳ ʘʨʥʘʡʳ ʩʝʣʝʢʮʠʷʣʳץ ʩʝʧʢʽʰʧʝʥ 3 ʩʤ ʪʝʨʝשʜʽʢʪʝ ʩʝʙʫ ʞװʨʛʽʟʽʣʜʽ. ɸʣסʳ 

ʜʘץʳʣ ʩװʨʽ ʪʘʥʘʙʳ. ʉʝʙʫ ʤᴇʣʰʝʨʽ ᴅʨ ʛʝʢʪʘʨʳʥʘ 12 ʤʣʥ ᴇʥʛʽʰ ʪץײʳʤ.  

ᴆʩʽʤʜʽʢʪʝʨʜʽש ʩʘʙʘץ ʞʠʽʣʽʛʽ 0,25 ʤ
2
 ʞʝʨʜʝʛʽ ʘʨʥʘʡʳ ʘʣʘשʜʘʨʜʘ 4 ץʘʡʪʘʣʳʤʜʘ 

ʞʘʧʧʘʡ ʝʛʽʥ ʢᴇʛʽ ʧʘʡʜʘ ʙʦʣסʘʥʜʘ ʞᴅʥʝ ʝʛʽʥ ʞʠʥʘʫ ʘʣʜʳʥʜʘ ʘʥʳץʪʘʣʘʜʳ. ʊץײʳʤʜʘʨʜʳש 

ʟʝʨʪʭʘʥʘʣʳץ ᴇʥʛʽʰʪʽʛʽʥ ʄɾʉʊ 12038-84 ʩᴅʡʢʝʩ ʘʥʳץʪʘʣʜʳ [9].   ʊᴅʞʽʨʠʙʝʜʝʛʽ ʙʘץʳʣʘʫ 

ʞᴅʥʝ ʝʩʝʧʢʝ ʘʣʫ ɼʦʩʧʝʭʦʚ ɹ.ɸ. çʊʘʥʘʧʪʳץ ʪᴅʞʽʨʠʙʝ ᴅʜʽʩʪʝʤʝʩʽʥʝè ʩᴅʡʢʝʩ [10] ʞᴅʥʝ 

ʚʝʛʝʪʘʮʠʷʣʳץ ʢʝʟʝשʽʥʜʝ (ʝʛʽʥ ʢᴇʛʽ, ʰʳʨʰʘʩʳ, ʙװʨʰʽʢʪʝʥʫ, ʛװʣʜʝʥʫ, ʪʦʣʳץ ʧʽʩʫ), ʬʘʟʘʨʘʣʳץ 

ʢʝʟʝשʜʝʨʽʥʽײ שʟʘץʪʳסʳʥ ʞᴅʥʝ ʙʘʨʣʳץ ʚʝʛʝʪʘʮʠʷʣʳץ ʢʝʟʝשʜʝʨʽʥ çɸʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ 
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ʜʘץʳʣʜʘʨʳʥ ʄʉʉ ᴅʜʽʩʪʝʤʝʩʽʥʝè ʥʝʛʽʟʽʥʜʝ ʞװʨʛʽʟʽʣʜʽ [11]. ɿʳסʳʨʜʳש ʞʘʥʳʰʪʘʣסʘʥ 

ʪʘʣʰʳץʪʘʨʳʥ ʩʘʧʘʩʳʥ ʙʘסʘʣʘʫ ᴅʜʽʩʪʝʤʝʩʽʥʝ ʩᴅʡʢʝʩ [12], ʪʦץʳʤʘʣʳץ ʩʘʥʜʳץ  ץʘʩʠʝʪʽʥ  N 

ʢʝʣʝʩʽ ʬʦʨʤʫʣʘʤʝʥ ʘʥʳץʪʘʡʜʳ:   

N = A+ A1X1 + A2X2 + A3X3 + A4X4                               (1) 

 
ʤײʥʜʘסʳ, A, A1 , A2, A3, A4, ï ʢʦʵʬʬʠʮʠʝʥʪʪʝʨ, ʦʣʘʨʜʳש ʤᴅʥʽ ʞʘʥʳʰʪʘʣסʘʥ ʟʳסʳʨ ʪʘʣʰʳסʳʥʳש 

ʫʳʩʪʳײ ץʟʳʥʜʳסʳʥʳש ᴇʟʛʝʨʫʽʥʝ ʙʘʡʣʘʥʳʩʪʳ X1 ï ʫʳʩʪʳײ ץʟʳʥʜʳסʳ, ʩʤ; X2 ï ʪװʩʽʥʽש ʪʦʙʳ; X3 ï 

  .ʢʪʝʤʝʩʽ; X4 ï ʠʽʣʽʤʜʽʣʛʽ, ʤʤװʟʽʣʛʽʰʪʽʢ ʞװ

 

ɾʘʥʳʰʪʘʣסʘʥ ʟʳסʳʨ ʪʘʣʰʳסʳʥʳײ שʟʳʥʜʳץ ʥʦʤʝʨʽʥʽש ʝʩʝʧʪʽʢ ʢᴇʨʩʝʪʢʽʰʽʥ 

ʘʣסʘʥʥʘʥ ʢʝʡʽʥ ʦסʘʥ ʫʳʩʪʳײ ץʟʳʥʜʳסʳʥʘ, ʘʡץʳʥʜʳʣʳסʳʥʘ, ᴇשʜʝʣʤʝʛʝʥ ʙᴇʣʽʛʽʥʽש ʙʦʣʫʳʥʘ, 

 ʘʨʘʡ ᴇʟʛʝʨʽʩʪʝʨץ ʤᴅʥʽʥʝ שᴇʟʛʝʨʫ ʢʦʵʬʠʮʠʝʥʪʽʥʽ שʞᴅʥʝ ʠʢʝʤʜʽʣʽʛʽʥʽ שʢʪʝʤʝʩʽʥʽװʟʽʣʛʽʰʪʽʢ ʞװ

ʝʥʛʽʟʫʛʝ ʙʦʣʘʜʳ. ɹײʣ ᴅʜʽʩʪʝʤʝʥʽ ץʦʣʜʘʥʫʜʳש ʥʝʛʽʟʛʽ ʝʨʝʢʰʝʣʽʛʽ ʙʽʨ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʢʘʣʳץ 

 ʘסʪʳʨʫץʘʨʳ ʙʦʣʫʳʤʝʥ ʪʦʣʳסʞʦ שʪᴇʤʝʥ ʙʦʣʫʳ ʝʢʽʥʰʽ ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥʽ שʘʩʠʝʪʪʝʨʥʽץ

ʙʦʣʘʜʳ [13].   ɿʳסʳʨ ᴇʥʽʤʜʝʨʽʥʽש ᴇʥʽʤʜʽʣʽʛʽʥ ʞᴅʥʝ ʟʳסʳʨ ʩʘʙʘʥʳʥʳש ʩʘʧʘʩʳʥ ʙʘסʘʣʘʫ 

 ץʘʥ ʤᴅʣʽʤʝʪʪʝʨʜʽ ʩʪʘʪʠʩʪʠʢʘʣʳסʨʛʽʟʽʣʜʽ [14,15]. ɸʣʳʥװʘʥ ᴅʜʽʩʪʝʤʝʣʝʨʛʝ ʩᴅʡʢʝʩ ʞסʩʳʥʳʣײ

ʪʘʣʜʘʫ ʞᴅʥʝ ᴇשʜʝʫ  ʄicrosoft ɽʭʩʝl [16] ʙʘסʜʘʨʣʘʤʩʳʥ ץʦʣʜʘʥʫ ʘʨץʳʣʳ ʞװʨʛʽʟʽʣʜʽ.  

ʅᴅʪʠʞʝʣʝʨ ʤʝʥ ʪʘʣʜʘʫʣʘʨ. ɿʳסʳʨ ʜʘץʳʣʳʥʘʥ ʘʣʳʥʘʪʳʥ ᴇʥʽʤʜʝʨʜʽש ʩʘʧʘʣʳץ 

ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥʝ, ײץʨʳʣʳʤʜʳץ ʵʣʝʤʝʪʪʝʨʜʽץ שʘʣʳʧʪʘʩʫʳʥʘ ʙʽʨʜʝʥ ʙʽʨ ᴅʩʝʨ ʝʪʝʪʽʥʽ 

ʘʡʤʘץʪʘסʳ ʪʦʧʳʨʘץ ʢʣʠʤʘʪ ʞʘסʜʘʡʳ. ɿʝʨʪʪʝʫ ʞװʨʛʽʟʽʣʛʝʥ ʞʳʣʜʘʨʜʘסʳ ɸץʤʦʣʘ ʦʙʣʳʩʳʥʳש 

ʐʦʨʪʘʥʜʳ ʘʫʜʘʥʳʥʜʘ ʦʨʥʘʣʘʩץʘʥ ʤʝʪʝʦʩʪʘʥʮʠʷʥʳש ʤᴅʣʽʤʝʪʪʝʨʽʥʝ ʩᴅʡʢʝʩ ץʳʩץʳ 

ʤʝʨʟʽʤʜʝʨʜʝ (ץʘשʪʘʨ, ʘץʧʘʥ) ʘʫʘ ʪʝʤʧʝʨʘʪʫʨʘʩʳ ʦʨʪʘʰʘ ʢᴇʧʞʳʣʜʳץ ʢᴇʨʩʝʪʢʽʰʪʝʨʛʝ 

 ʪʝʤʧʝʨʘʪʫʨʘ -14,3-14,5Áʉ ץʧʘʥ ʘʡʣʘʨʳʥʜʘ ʦʨʪʘʰʘ ʘʡʣʳץʪʘʨ, ʘשʘפ .ʘʥʜʘ ʞʳʣʳ ʙʦʣʜʳסʘʨʘץ

ʢᴇʨʩʝʪʪʽ (ʤᴇʣʰʝʨʜʝʥ  0,7Áʉ ʜʝʡʽʥ ʞʦסʘʨʳ). ʉʦʥʳʤʝʥ ץʘʪʘʨ ʢᴇʢʪʝʤ ʘʡʣʘʨʳʥʜʘסʳ ʥʘʫʨʳʟ 

ʘʡʳ ʦʨʪʘʰʘ ʪʝʤʧʝʨʘʪʫʨʘ ʢᴇʧʞʳʣʜʳץ ʦʨʪʘʰʘ ʢᴇʨʩʝʪʢʽʰʪʝʨʜʝʥ 3,5Üʉ ץʘ ʜʝʡʽʥ ʞʦסʘʨʳ 

ʙʦʣסʘʥʳʤʝʥ ʩᴅʫʽʨ ʤʘʤʳʨ ʘʡʣʘʨʳ ʜʝʨʣʽʢ ʜʝשʛʝʡʣʝʩ ʙʦʣʜʳ (1-ʢʝʩʪʝ). 

 
1-ʢʝʩʪʝ ï 2023-2024 ʞʳʣʜʘʨʜʘסʳ ʘʫʘʥʳש ʦʨʪʘʰʘ ʪᴅʫʣʽʢʪʽʢ ʪʝʤʧʝʨʘʪʫʨʘ ʢᴇʨʩʝʪʢʽʰʪʝʨʽ, Üʉ 

 

ɸʡʣʘʨ ɸʫʘ ʪʝʤʧʝʨʘʪʫʨʘʩʳ, Üʉ 

2023 2024 ʛ. 2 ʞʳʣʜʳץ ʦʨʪʘʰʘ ʢᴇʧʞʳʣʜʳץ 
+,- ʦʨʪʘʰʘʜʘʥ 

ʘʫʳʪץʫ 

 ʪʘʨ -14,6 -14,0 -14,3 -15,0 0,7שʘץ

ʘץʧʘʥ  -12,7 -16,3 -14,5 -15,2 0,7 

ʥʘʫʨʳʟ -3,6 -7,1 -5,4 -8,8 3,5 

ʩᴅʫʽʨ 3,2 7,4 5,3 5,1 0,2 

ʤʘʤʳʨ 15,3 11,2 13,3 13,3 0,0 

ʤʘʫʩʳʤ 20,0 22,6 21,3 19,3 2,0 

ʰʽʣʜʝ 24,4 21,7 23,1 20,9 2,2 

ʪʘʤʳʟ 19,0 14,7 16,9 18,1 -1,3 

 

 

ʄʘʫʩʳʤ, ʰʽʣʜʝ ʘʡʣʘʨʳʥʜʘסʳ ʦʨʪʘʰʘ ʘʡʣʳץ ʪʝʤʧʝʨʘʪʫʨʘ 19,3-23,1Üʉ ײץʨʘʧ ʢᴇʧ-

ʞʳʣʜʳץ ʦʨʪʘʰʘ ʢᴇʨʰʝʪʢʽʰʪʝʥ 2,0-2,2 Üʉ ץʘ ʞʦסʘʨʳ. ɸʣ, ʪʘʤʳʟ ʘʡʳ ʢᴇʧʞʳʣʜʳץ ʦʨʪʘʰʘ 

ʢᴇʨʩʝʪʢʽʰʪʝʥ -1,3 Üʉ  ʪᴇʤʝʥ ʙʦʣʜʳ.  

ɿʝʨʪʪʝʫ ʞװʨʛʽʟʛʝʥ ʞʳʣʜʘʨʜʘסʳ ʦʨʪʘʰʘ ʘʪʤʦʩʬʝʨʘʣʳץ ʞʘʫʳʥ-ʰʘʰʳʥʥʳש ʪװʩʫʽ ʙʽʨ 

ʜʝשʛʝʡʜʝ ʙʦʣʤʘʜʳ. פʘשʪʘʨ ʞᴅʥʝ ʘץʧʘʥ ʘʡʣʘʨʳʥʜʘ ʪװʩʢʝʥ ץʘʨʜʳש ʢᴇʣʝʤʽ ʦʨʪʘʰʘ 

ʢᴇʧʞʳʣʜʳץ ʢᴇʨʩʝʪʢʽʰʪʝʨʜʝʥ 2,4-6,5 ʤʤ ʢᴇʧ ʙʦʣʩʘ, ʥʘʫʨʳʟ ʘʡʳ ʢᴇʧʞʳʣʜʳץʪʘʥ -1,7 ʤʤ 

ʪᴇʤʝʥ ʙʦʣʜʳ. ɸʣ, ʩᴅʫʽʨ, ʤʘʤʳʨ ʘʡʣʘʨʳ ʦʨʪʘʰʘ ʢᴇʧʰʳʣʜʳץ ʢᴇʨʩʝʪʢʽʰʪʝʨʜʝʥ 7,3- ʜʝʥ 17,2  

ʤʤ ʜʝʡʽʥ ʢᴇʧ ʪװʩʩʝ, ʤʘʫʩʳʤ, ʰʽʣʜʝ ʘʡʣʘʨʳ -1,8-20,1 ʤʤ ʜʝʡʽʥ ʘʟ ʪװʩʪʽ (2-ʢʝʩʪʝ).  
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2-ʢʝʩʪʝ ï 2023-2024 ʞʳʣʜʘʨʜʘסʳ ʪװʩʢʝʥ ʞʘʫʳʥ ʰʘʰʳʥ ʤᴇʣʰʝʨʽ, ʤʤ 

 

ɸʡʣʘʨ 

ɸʪʤʦʩʬʝʨʘʣʳץ  ʞʘʫʳʥ-ʰʘʰʳʥ, ʤʤ 

2023 2024 ʛ. 
2 ʞʳʣʜʳץ 

ʦʨʪʘʰʘ 
ʢᴇʧʞʳʣʜʳץ 

+,- ʦʨʪʘʰʘʜʘʥ 

ʘʫʳʪץʫ 

 ʪʘʨ 13,5 32,8 23,2 16,7 6,5שʘץ

ʘץʧʘʥ  5,3 26,5 15,9 13,5 2,4 

ʥʘʫʨʳʟ 9,6 12,9 11,3 12,9 -1,7 

ʩᴅʫʽʨ 64,1 10,7 37,4 20,2 17,2 

ʤʘʤʳʨ 2,5 76,9 39,7 32,4 7,3 

ʤʘʫʩʳʤ 13,2 62,3 37,8 39,5 -1,8 

ʰʽʣʜʝ 10,6 63,3 37,0 57,0 -20,1 

ʪʘʤʳʟ 12,7 106,6 59,7 39,8 19,9 

  

ʊʘʤʳʟ ʘʡʳʥʜʘ ʪװʩʢʝʥ ʘʪʤʦʩʬʝʨʘʣʳץ ʞʘʫʳʥ-ʰʘʰʳʥ ʤᴇʣʰʝʨʽ ʦʨʪʘʰʘ ʢᴇʧʞʳʣʜʳץ-

ʪʘʥ  19,9 ʤʤ ʢᴇʧ ʪװʩʪʽ.  ʄʘʤʳʨ ʘʡʳʥʜʘ ʝʢʽ ʞʳʣʜʳץ ʦʨʪʘʰʘ ʪʘʥʘʧʪʳץ ᴇʥʛʽʰʪʽʛʽ 82,4-89,4 % 

ʘʨʘʣʳסʳʥʜʘ ʙʦʣʳʧ, ʝש ʞʦסʘʨʳ ʪʘʥʘʧʪʳץ ᴇʥʛʽʰʪʽʢ ʰʝʪʝʣʜʽʢ ʤʘʡʣʳ ʟʳסʳʨʜʳש ɸʡʩʙʝʨʛ 

ʩʦʨʪʳ ʩʪʘʥʜʘʨʪʪʘʥ 7,0 % ʞʦסʘʨʳ ʙʦʣʜʳ (3- ʢʝʩʪʝ).  ɸʣ, ᴇʥʽʤ ʞʠʥʘʫ ʘʣʜʳʥʜʘ ʟʳסʳʨ 

ᴇʩʽʤʜʽʛʽʥʽש ʩʘץʪʘʣʫʳ ʙʦʡʳʥʰʘ ʜʘ ɸʡʩʙʝʨʛ ʩʦʨʪʳ 92,7 %  ʢᴇʨʩʝʪʢʽʰʧʝʥ ʝʨʝʢʰʝʣʽʥʜʽ. 

 
3-ʢʝʩʪʝ ï ɽʢʽ ʞʳʣʜʳץ ʦʨʪʘʰʘ ʤʘʡʣʳ ʞᴅʥʝ ʪʘʣʰʳץ ʟʳסʳʨʜʳש ʪʘʥʘʧʪʳץ ᴇʥʛʽʰʪʽʛʽ ʞᴅʥʝ 

ʩʘץʪʘʣʫʳ, %  

 

ʉʦʨʪ ʘʪʘʫʣʘʨʳ ʊʘʥʘʧʪʳץ ᴇʥʛʽʰʪʽʢ ɾʠʥʘʫ ʘʣʜʳʥʜʘ 

ʂʦʩʪʘʥʘʡʩʢʠʡ ʷʥʪʘʨʴ (St) 82,4 80,1 

ʊʘʣʝʨ 85,5 83,4 

ʃʘʜʘ 86,8 89,2 

ɻʨʘʥʪ 89,3 92,4 

ʃʠʜʝʨ 82,6 88,1 

ɸʡʩʙʝʨʛ 89,4 92,7 

 

2023 ʞʳʣʜʳש ʪʘʤʳʟ, ץʳʨʢװʡʝʢ ʘʡʣʘʨʳʥʜʘ ʞᴅʥʝ 2024 ʞʳʣʳ ʚʝʛʝʪʘʮʠʷʣʳץ ʢʝʟʝשʜʝʨ-

ʜʝʨʜʝ ʪװʩʢʝʥ ʞʘʫʳʥ-ʰʘʰʳʥ ᴇʩʽʧ-ʜʘʤʫ ʢʝʟʝשʜʝʨʽʥʽײ שʟʘʨʫʳʥʘ ʩʝʙʝʧ ʙʦʣʜʳ (4-ʢʝʩʪʝ).  

 
4-ʢʝʩʪʝ ï ʄʘʡʣʳ ʞᴅʥʝ ʪʘʣʰʳץʪʳ ʟʳסʳʨ ʩʦʨʪʪʘʨʳ ʚʝʛʝʪʘʮʠʷʣʳץ ʢʝʟʝשʽʥʽײ שʟʘץʪʳסʳ, ʢװʥ 

 

ʉʦʨʪ ʘʪʘʫʣʘʨʳ 

ɺʝʛʝʪʘʮʠʷʣʳץ ʢʝʟʝשʥʽש ʙʘʩʪʘʣʫ ʢװʥʜʝʨʽ 
ɽʛʽʥ ʢᴇʛʽ- 

ʧʽʩʫ, ʢװʥ 
ʝʛʽʥ 

ʢᴇʛʽ 

ʝʛʽʥ ʢᴇʛʽ-

ʰʳʨʰʘʩʳ 

ʰʳʨʰʘʩʳ- 

ʙװʨʣʝʥʫ 

ʙװʨʣʝʥʫ -

ʛװʣʜʝʥʫ 

ʛװʣʜʝʥʫ- 

ʧʽʩʫ 

ʂʦʩʪʘʥʘʡʩʢʠʡ 

ʷʥʪʘʨʴ (St) 
24.05 27.05-8.06 8.06-24.06 24.06-22.07 22.07-4.09 

102 

 

ʊʘʣʝʨ 24.05 27.05-9.06 9.06-25.06 25.06-23.07 23.07-5.09 
104 

 

ʃʘʜʘ 24.05 27.05- 9.06 9.06-25.06 25.06-23.07 23.07-5.09 
104 

 

ɻʨʘʥʪ 24.05 27.05-10.06 9.06-25.06 25.06-23.07 23.07-5.09 
104 

 

ʃʠʜʝʨ 24.05 30.05-11.06 11.06-25.06 25.06-22.07 22.07-4.09 106 

ɸʡʩʙʝʨʛ 24.05 28.05-10.06 10.06-26.06 26.06-22.07 22.07-3.09 105 

 

ɿʳסʳʨʜʳש ʝʛʽʥ ʢᴇʛʽʥʝʥ ʧʽʩʫ ʢʝʟʝשʜʝʨʽʥʽש ʘʨʘʣʳסʳ 102-106 ʢװʥ ʙʦʣʳʧ, ʪʘʣʰʳץʪʳ 
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ʩʦʨʪʪʘʨ, ʩʪʘʥʜʘʨʪץʘ ץʘʨʘסʘʥʜʘ ᴇʩʽʧ-ʜʘʤʫ ʢʝʟʝשʜʝʨʽ 1-4 ʢװʥʛʝ ʩʦʟʳʣʜʳ. ʊʘʣʰʳץʪʳ ʟʳסʳʨ 

ʩʦʨʪʪʘʨʳʥʳש ʘʨʘʩʳʥʜʘ ʰʝʪʝʣʜʽʢ ʃʠʜʝʨ ʩʦʨʪʳ ʚʝʛʝʪʘʮʠʷʣʳץ ʢʝʟʝשʽ 106 ʢװʥ ʙʦʣʜʳ.  

ɿʝʨʪʪʝʫ ʞװʨʛʽʟʽʣʛʝʥ (2023-2024 ʞʞ.) ʞʳʣʜʘʨʳ ʟʳסʳʨ ᴇʩʽʤʜʽʛʽʥʽש ʪʘʣʰʳסʳʥʘ ᴅʩʝʨ 

ʝʪʫʰʽ ʬʘʢʪʦʨ ʨʝʪʽʥʜʝ ᴇʩʽʤʜʽʢʪʝʨʜʽש ʙʠʽʢʪʽʛʽ ᴇʣʰʝʥʜʽ. ɽʢʽ ʞʳʣʜʳץ ʦʨʪʘʰʘ ʟʳסʳʨ 

ʜʘץʳʣʳʥʳש ʰʳʨʰʘʩʳ ʢʝʟʝשʽʥʜʝ ʙʠʽʢʪʽʛʽ 5,9-6,6 ʩʤ ʘʨʘʣʳסʳʥʜʘ ʜʝʨʣʽʢ ʙʽʨʢʝʣʢʽ 

ʙʦʣסʘʥʳʤʝʥ, ʰʳʨʰʘʩʳ-ʙװʨʣʝʥʫ ʢʝʟʝשʜʝʨʽʥʜʝ ʞʘʫʳʥ-ʰʘʰʳʥ ʤᴇʣʰʝʨʽʥʽש ʦʨʪʘʰʘ 37,8 ʤʤ 

ʜʝʡʽʥ ʪװʩʫʽ, ʩʦʨʪʪʘʨʜʳש ᴇʟʽʥʜʽʢ ʩʠʧʘʪʪʘʤʘʣʘʨʳʥʘ ʩᴅʡʢʝʩ ᴅʨ ʪװʨʣʽ ʙʠʽʢʪʽʢʧʝʥ ʝʨʝʢʰʝʣʝʥʜʽ.  

 

5-ʢʝʩʪʝ ï ʄʘʡʣʳ ʞᴅʥʝ  ʪʘʣʰʳץʪʳ ʟʳסʳʨ ᴇʩʽʤʜʽʛʽʥʽש ʙʠʽʢʪʽʛʽ, ʩʤ  

 
ʉʦʨʪ ʘʪʘʫʣʘʨʳ  ʐʳʨʰʘʩʳ  ɹװʨʣʝʥʫ  ɻװʣʜʝʥʫ  ʇʽʩʫ  

ʂʦʩʪʘʥʘʡʩʢʠʡ ʷʥʪʘʨʴ (St) 6,3 25,5 38,4 49,8 

ʊʘʣʝʨ 6,6 44,4 55,6 62,9 

ʃʘʜʘ  6,6 43,7 56,2 66,2 

ɻʨʘʥʪ  5,9 43,9 60,6 70,6 

ʃʠʜʝʨ 6,1 43,0 59,5 68,8 

ɸʡʩʙʝʨʛ 5,9 38,0 56,2 65,4 

 

ʉʪʘʥʜʘʨʪ ʩʦʨʪ ʤʘʡʣʳ  ʟʳסʳʨסʘ ץʘʨʘסʘʥʜʘ, ʪʘʣʰʳץʪʳ ʟʳסʳʨ ʩʦʨʪʪʘʨʳʥʳש ʩʦʨʪʪʳץ 

ʩʠʧʘʪʪʘʤʘʩʳʥʘ ʙʦʡʳʥʰʘ ʞʠʥʘʫ ʘʣʜʳʥʜʘ 13,1- ʜʝʥ 20,2 ʩʤ ʜʝʡʽʥʛʽ ʘʨʘʣʳץʪʘ  ʘʡʪʘʨʣʳץʪʘʡ 

ʙʠʽʢʪʝʧ ᴇʩʪʽ. ɸʣ, ʰʝʪʝʣʜʽʢ ʩʦʨʪʪʘʨʜʳש ʽʰʽʥʝʥ ʝש ʙʠʽʛʽ ɻʨʘʥʪ ʩʦʨʪʳ 70,6 ʩʤ ʙʦʣʳʧ, 

ʩʪʘʥʜʘʨʪץʘ ץʘʨʘסʘʥʜʘ 20,8 ʩʤ-ʛʝ ʜʝʡʽʥ ʙʠʽʢʪʝʧ ᴇʩʪʽ (5- ʢʝʩʪʝ). ɾʦסʘʨʳʜʘ ʘʪʘʣסʘʥ 

ʩʦʨʪʪʘʨʜʳש ʙʘʨʣʳסʳ ᴇʥʽʤ ʞʠʥʘʫ ʘʣʜʳʥʜʘ ʞʳסʳʣʫסʘ ʪᴇʟʽʤʜʽ (5 ʙʘʣʣ) ʙʦʣʳʧ ʪʘʙʳʣʜʳ. 

ʄʘʡʣʳ ʞᴅʥʝ ʪʘʣʰʳץʪʳ ʟʳסʳʨ ᴇʩʽʤʜʽʛʽʥʽש ʩʦʨʪʪʳץ ʝʨʝʢʰʝʣʽʢʪʝʨʽʥʝ ʙʘʡʣʘʥʳʩʪʳ, 

ʬʠʟʠʢʘ-ʤʝʭʘʥʠʢʘʣʳײץ ץʨʘʤʳ ʙʦʡʳʥʰʘ ʪʘʣʰʳסʳʥʳװ שʟʳʥʜʳסʳ ʘʥʳץʪʘʣʳʥʜʳ (6- ʢʝʩʪʝ).  

ɿʳסʳʨ ʪʘʣʰʳסʳʥʳש ʞʽשʽʰʢʝʣʽʛʽ ʙʦʡʳʥʰʘ ʃʘʜʘ ʩʦʨʪʳ ʩʪʘʥʜʘʨʪʪʘʥ  29,0 ʤ/ʛ ʞʫʘʥ ʙʦʣʩʘ, 

ɻʨʘʥʪ ʩʦʨʪʳ 13 ʤ/ʛ ʞʽשʽʰʢʝ ʙʦʣʜʳ. ɿʳסʳʨʜʳ ʠʽʣʛʽʰʪʽʛʽ ʙʦʡʳʥʰʘ ʩʘʣʳʩʪʳʨסʘʥʜʘ, ʊʘʣʝʨ 

ʩʦʨʪʳ ʩʪʘʥʜʘʨʪʪʘʥ 0,4 ʤʤ-ʛʝ ץʳʩץʘ ʙʦʣסʘʥʳʤʝʥ, ʙʘʩץʘ ʩʦʨʪʪʘʨ 1,0-ʜʝʥ 6,0-סʘ ʜʝʡʽʥ ʤʤ 

ʜʝʡʽʥ ײʟʳʥ ʙʦʣʜʳ. ʄʘʡʣʳ ʞᴅʥʝ ʪʘʣʰʳץʪʳ ʟʳסʳʨʜʳװ שʟʳʥ ʪʘʣʰʳץʪʘʨʳʥʳש ʩʘʥʳ 

ʩʪʘʥʜʘʨʪʪʘʥ ʘʡʪʘʨʣʳץʪʘʡ ʘʡʳʨʤʘʰʳʣʳץ ʙʦʣʤʘʜʳ. 

 
6-ʢʝʩʪʝ ï ʄʘʡʣʳ ʞᴅʥʝ ʪʘʣʰʳץʪʳ ʟʳסʳʨ ʩʦʨʪʪʘʨʳʥʳש ʝʢʽ ʞʳʣʜʳץ ʦʨʪʘʰʘ ʬʠʟʠʢʘ-

ʤʝʭʘʥʠʢʘʣʳײץ ץʨʘʤʳ  

 

ʉʦʨʪ ʘʪʘʫʣʘʨʳ ɾʽשʽʰʢʝʣʽʛʽ, ʤ/ʛ ʀʽʣʛʽʰʪʽʛʽ, ʤʤ 

 ʟʳʥױ

ʪʘʣʰʳץʪʘʨʜʳש 

ʦʨʪʘʰʘ ʩʘʥʳ, ʰʪ 

ʂʦʩʪʘʥʘʡʩʢʠʡ ʷʥʪʘʨʴ (St) 139,0 41,0 14 

ʊʘʣʝʨ 131,5 40,6 13 

ʃʘʜʘ  168,0 46,0 14 

ɻʨʘʥʪ  126,0 44,5 12 

ʃʠʜʝʨ 141,0 42,0 11 

ɸʡʩʙʝʨʛ 135,0 45,0 14 

 

ʄʘʡʣʳ ʟʳסʳʨʜʳש ʭʠʤʠʷʣʳײץ ץʨʘʤʳʥ ʪʘʣʰʳץʪʳ ʟʳסʳʨʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ 

ʘʡʪʘʨʣʳץʪʘʡ ʘʡʳʨʤʘʰʳʣʳץ ʙʘʡץʘʣʤʘʜʳ. ɸʣʘʡʜʘ, ײץʨʘʤʳʥʜʘסʳ ʘץʫʳʟ ʤᴇʣʰʝʨʽ ʙʦʡʳʥʰʘ 

ʩʘʣʳʩʪʳʨסʘʥʜʘ, ʪʘʣʰʳץʪʳ ʟʳסʳʨ 2,7-4,8% ʘʨʘʣʳסʳʥʜʘ ʞʦסʘʨʳ ʙʦʣʩʘ, ʢװʣʜʳײץ שʨʘʤʳ  

ʙʦʡʳʥʰʘ ʃʘʜʘ ʩʦʨʪʳʥ ʝʩʝʧʪʝʤʝʛʝʥʜʝ  ʢʝʨʽʩʽʥʰʝ 0,4-0,6%  ʜʝʡʽʥ ʘʟ ײץʨʘʜʳ. ɾʘʩײʥʳץʪʳש 

 שʳʨʜʳסʘʪʘʨ, ʟʳץ ʘʣʳʧʪʘʩʪʳ (7-ʢʝʩʪʝ). ʉʦʥʳʤʝʥץ ʘʨʳסʨʘʤʳ ʙʦʡʳʥʰʘ 0,3-1,0% ʜʝʡʽʥ ʞʦײץ

ʤʘʡʣʳ ʪץײʳʤʳʥʳײץ שʨʘʤʳʥʜʘסʳ ʤʘʡ ץʳʰץʳʣʳʥʳײץ שʨʘʤʜʘʨʳ ʙʦʡʳʥʰʘ ʭʠʤʠʷʣʳץ 

ʪʘʣʜʘʫ ʥᴅʪʠʞʝʩʽ ʪᴇʤʝʥʜʝʛʽ 8-ʢʝʩʪʝʜʝ ʢᴇʨʩʝʪʽʣʛʝʥ. 
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7-ʢʝʩʪʝ ï ʄʘʡʣʳ ʞᴅʥʝ ʪʘʣʰʳץʪʳ ʟʳסʳʨʜʳש ʝʢʽ ʞʳʣʜʳץ ʦʨʪʘʰʘ ʭʠʤʠʷʣʳײץ ץʨʘʤʳ, % 

 

ʉʦʨʪ ʘʪʘʫʣʘʨʳ ʄʘʡ ɸץʫʳʟ ʂװʣ ɾʘʩײʥʳץ 

ʂʦʩʪʘʥʘʡʩʢʠʡ ʷʥʪʘʨʴ (St) 24,4 24,6 2,4 9,9 

ʊʘʣʝʨ 24,0 28,0 2,0 10,2 

ʃʘʜʘ 25,5 27,3 2,5 10,9 

ɻʨʘʥʪ 21,4 29,4 1,9 10,5 

ʃʠʜʝʨ 21,8 28,1 1,8 8,8 

ɸʡʩʙʝʨʛ 24,5 25,6 2,5 10,0 

 

ʃʠʥʦʣʝʥ ʞᴅʥʝ ʣʠʥʦʣ ץʳʰץʳʣʜʘʨʳ ʙʦʡʳʥʰʘ ʝש ʘʟ ʤᴇʣʰʝʨʽʥ ײץʨʘסʘʥ ʤʘʡʣʳ 

ʟʳסʳʨʜʳש ï ɸʡʩʙʝʨʛ ʩʦʨʪʳ 37,27-11,27 % ʙʦʣʩʘ, ʝש ʢᴇʧ ʤᴇʣʰʝʨʽ 44,05-12,31 % ײץʨʘʤʤʝʥ 

ɻʨʘʥʪ ʩʦʨʪʳʥʜʘ ʙʝʣʛʽʣʝʥʜʽ. ɸʣ, ʦʣʝʠʥ ץʳʰץʳʣʳ ʙʦʡʳʥʰʘ ɸʡʩʙʝʨʛ ʩʦʨʪʳ 39,99 % 

ʤᴇʣʰʝʨʽʤʝʥ ʝʨʝʢʰʝʣʝʥʜʽ. 

 
8-ʢʝʩʪʝ ï ʄʘʡʣʳ ʞᴅʥʝ ʪʘʣʰʳץʪʳ ʟʳסʳʨ ʪץײʳʤʳʥʳײץ שʨʘʤʳʥʜʘסʳ ʝʢʽ ʞʳʣʜʳץ ʦʨʪʘʰʘ 

ʤʘʡ ץʳʰץʳʣʳ 

  

ʉʦʨʪ ʘʪʘʫʣʘʨʳ 

ʁʦʜ 

ʩʘʥʳ, 

ʜʘʥʘ 

 % ,ʨʘʤʳײץ שʳʣʜʘʨʜʳץʳʰפ

ʣʠʥʦʣʝʥ 

 ʳʣʳץʳʰץ

ʣʠʥʦʣ 

 ʳʣʳץʳʰץ

ʦʣʝʠʥ 

 ʳʣʳץʳʰץ

ʧʘʣʴʤʝʪʠʥ 

ʞᴅʥʝ ʩʪʝʘʨʠʥ 

 ʳʣʳץʳʰץ

ʂʦʩʪʘʥʘʡʩʢʠʡ ʷʥʪʘʨʴ (St) 155,0 38,90 11,52 38,29 11,27 

ʊʘʣʝʨ 158,0 40,40 11,75 36,75 11,08 

ʃʘʜʘ 161,1 41,95 11,99 35,15 10,89 

ɻʨʘʥʪ 165,3 44,05 12,31 32,99 10,63 

ʃʠʜʝʨ 154,8 38,80 11,51 38,40 11,28 

ɸʡʩʙʝʨʛ 151,7 37,25 11,27 39,99 11,47 

 

ʄʘʡʣʳ ʞᴅʥʝ ʟʳסʳʨʜʳש ᴇʥʽʤʜʽʣʽʛʽʥʽש ʝʢʽ ʞʳʣʜʳץ ʦʨʪʘʰʘ ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥ 

ʩʘʣʳʩʪʳʨסʘʥʜʘ, ʦʪʘʥʜʳץ ʂʦʩʪʘʥʘʡʩʢʠʡ ʷʥʪʘʨʴ ʩʦʨʪʳ, ʰʝʪʝʣʜʽʢ ʤʘʡʣʳ ʞᴅʥʝ ʪʘʣʰʳץʪʳ 

ʩʦʨʪʪʘʨʜʳש ᴇʥʽʤʜʽʣʽʛʽʥʝ ץʘʨʘסʘʥʜʘ 0,6-9,1 ʮ/ʛʘ ʞʦסʘʨʳ ᴇʥʽʤ ץʘʣʳʧʪʘʩʪʳʨʜʳ (9-ʢʝʩʪʝ).  

 

9-ʢʝʩʪʝ ï ʄʘʡʣʳ ʞᴅʥʝ ʪʘʣʰʳץʪʳ ʟʳסʳʨʜʳש ʝʢʽ ʞʳʣʜʳץ ʦʨʪʘʰʘ ᴇʥʽʤʜʽʣʽʛʽ, ʮ/ʛʘ 

 
ʉʦʨʪ ʘʪʘʫʣʘʨʳ ᴆʥʽʤʜʽʣʽʢ, ʮ/ʛʘ +- ʘʫʳʪץʫ 

ʂʦʩʪʘʥʘʡʩʢʠʡ ʷʥʪʘʨʴ (St) 20,5 - 

ʊʘʣʝʨ 17,1 -0,7 

ʃʘʜʘ 19,8 -0,7 

ɻʨʘʥʪ 15,8 -4,7 

ʃʠʜʝʨ 14,9 -5,6 

ɸʡʩʙʝʨʛ 11,4 -9,1 

ʅʉʈ 05, ʮ / ʛʘ  1,85 

 

 

ʊʘʣʰʳץ ʟʳסʳʨʜʳש ʩʦʨʪʪʘʨʳʥʳש ʽʰʽʥʜʝ ʝש ʞʦסʘʨʳ ᴇʥʽʤʜʽʣʽʢʪʽ ץʘʣʳʧʪʘʩʪʳʨסʘʥ 

ʃʘʜʘ ʩʦʨʪʳ 19,8 ʮ/ʛʘ ץʘʣʳʧʪʘʩʪʳʨʜʳ.  

 ʡʝʥʝװʘʥ ʥᴅʪʠʞʝʣʝʨʛʝ ʩסʳ ʘʣʳʥסʨʛʽʟʽʣʛʝʥ ʞʳʣʜʘʨʜʘװʦʨʳʪʳʥʜʳ. ɿʝʨʪʪʝʫ ʞפ

ʦʪʳʨʳʧ, ʘʣסʘʰ ʨʝʪ פʘʟʘץʩʪʘʥʥʳײץ שʨסʘץ ʜʘʣʘʣʳץ ʘʡʤʘסʳʥʜʘ ʪʘʣʰʳץʪʳ ʟʳסʳʨʜʳש 

ʦʪʘʥʜʳץ ʞᴅʥʝ ʰʝʪʪʝʣʽʢ ʩʦʨʪʪʘʨʳʥʳש ʪʦʧʳʨʘץ-ʢʣʠʤʘʪ ʞʘסʜʘʡʣʘʨʳʥ ʝש ʪᴇʤʝʥʛʽ ᴇʥʽʤʜʽʣʽ 

ɸʡʩʙʝʨʛ ʩʦʨʪʳʥʜʘ 11,4 ʮ/ʛʘ ײץʨʘʩʘ, ʘʣ ʃʘʜʘ ʩʦʨʪʳʥʜʘ 19,8 ʮ/ʛʘ ᴇʥʽʤʜʽʣʽʛʽʥ ʢᴇʨʩʝʪʪʽ, ʙײʣ 

ʢᴇʨʩʝʪʢʽʰ ʂʦʩʪʘʥʘʡʩʢʠʡ ʷʥʪʘʨʴ ʩʦʨʪʳ ʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ 0,7 ʮ/ʛʘ ײץʨʘʜʳ. ɺʝʛʝʪʘʮʠʷʣʳץ 
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ʢʝʟʝשʽʥʽײ שʟʘץʪʳסʳ ʟʳסʳʨ ʩʦʨʪʪʘʨʳʥʳש ʩʦʨʪʪʳץ ʝʨʝʢʰʝʣʽʢʪʝʨʽʥʝ ʙʘʡʣʘʥʳʩʪʳ ᴇʟʛʝʨʽʧ 1-2 

ʢװʥ ʘʡʳʨʤʘʰʳʣʳסʳ ʙʘʡץʘʣʜʳ.  ʄʘʡʣʳ ʞᴅʥʝ ʪʘʣʰʳץʪʳ ʟʳסʳʨ ʩʦʨʪʪʘʨʳʥʳש ʝʢʽ ʞʳʣʜʳץ 

ʦʨʪʘʰʘ ʬʠʟʠʢʘ-ʤʝʭʘʥʠʢʘʣʳײץ ץʨʘʤʳʥʜʘסʳ ʘץʫʳʟ ʤᴇʣʰʝʨʽ ʙʦʡʳʥʰʘ ʩʘʣʳʩʪʳʨסʘʥʜʘ, 

ʪʘʣʰʳץʪʳ ʟʳסʳʨ 2,7-4,8% ʘʨʘʣʳסʳʥʜʘ ʞʦסʘʨʳ ʙʦʣʩʘ, ʢװʣʜʳײץ שʨʘʤʳ  ʙʦʡʳʥʰʘ ʃʘʜʘ 

ʩʦʨʪʳʥ ʝʩʝʧʪʝʤʝʛʝʥʜʝ  ʢʝʨʽʩʽʥʰʝ 0,4-0,6%  ʜʝʡʽʥ ʘʟ ײץʨʘʜʳ. ʆʩʳʣʘʡʰʘ ץʘʟʘץʩʪʘʥʥʳש 

 ʞᴅʥʝ ʰʝʪ ץʦʪʘʥʜʳ שʳʣʳʥʳץʳʨ ʜʘסʪʳ ʞᴅʥʝ ʤʘʡʣʳ ʟʳץʳʥʜʘ ʪʘʣʰʳסʘʡʤʘ ץʜʘʣʘʣʳ ץʘסʨײץ

ʝʣʜʽʢ ʩʦʨʪʪʘʨʳʥʳש ʦʜʘʥ ᴅʨʽ ʞװʨʛʽʟʫ ץʘʞʝʪʪʽʣʽʛʽʥ ʘʥʳץʪʘʡʜʳ.  

 שʘʣʳʤʜʘʨʜʳס ʘʣʳʤè ʞʦʙʘʩʳ ʙʦʡʳʥʰʘ ʞʘʩס ʘʣʘ çɾʘʩץʘʨʞʳʣʘʥʜʳʨʫ. ʄʘפ

ʟʝʨʪʪʝʫʣʝʨʽʥ ʛʨʘʥʪʪʳץ ץʘʨʞʳʣʘʥʜʳʨʫ ʘʷʩʳʥʜʘ   ʀʈʅ AP19174468 çʉʦʣʪװʩʪʽʢ פʘʟʘץʩʪʘʥ 

ʞʘסʜʘʡʳʥʜʘ ʤʘʡʜʳש, ʪʘʣʰʳץʪʳ ʘʣʫ ʤʘץʩʘʪʳʥʜʘ ᴇʥʽʤʜʽʣʽʛʽʥ ʞʦסʘʨʣʘʪʫ װʰʽʥ ץʘʟʘץʩʪʘʥ 

ʞᴅʥʝ ץʳʪʘʡ ʩʝʣʝʢʮʠʷʩʳʥʳש ʟʳסʳʨ ʩʦʨʪʪʘʨʳʥ ᴇʩʽʨʫ ʪʝʭʥʦʣʦʛʠʷʩʳʥʳש ʪʨʘʥʩʬʝʨʪʽ 

ʙʝʡʽʤʜʝʫè ʞʦʙʘʩʳ ʙʦʡʳʥʰʘ סʳʣʳʤʠ ʟʝʨʪʪʝʫʣʝʨʜʽ ʦʨʳʥʜʘʫ ʥʝʛʽʟʽʥʜʝ ʜʘʡʳʥʜʘʣʜʳ 
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ʆʉʆɹɽʅʅʆʉʊʀ ʌʆʈʄʀʈʆɺɸʅʀʗ ʋʈʆɾɸʁʅʆʉʊʀ ʆʊɽʏɽʉʊɺɽʅʅʓʍ ʀ 

ɿɸʈʋɹɽɾʅʓʍ ʉʆʈʊʆɺ ɺʆʃʆʂʅʀʉʊʆɻʆ ʃʔʅɸ ɺ ɿɸʉʋʐʃʀɺʆʁ ʉʊɽʇʅʆʁ ɿʆʅɽ 

ʂɸɿɸʍʉʊɸʅɸ 

 

ɽʣʥʘʟʘʨץʳʟʳ ʈ., PhD   

ʉʪʳʙʘʝʚ ɻ.ɾ., ʢʘʥʜʠʜʘʪ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

ɹʘʡʪʝʣʝʥʦʚʘ ɸ.ɸ. ʢʘʥʜʠʜʘʪ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ, ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʡ ʧʨʦʬʝʩʩʦʨ,  

ʂʠʧʰʘʢʙʘʝʚʘ ɻ.ɸ., ʢʘʥʜʠʜʘʪ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ, ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʡ ʧʨʦʬʝʩʩʦʨ   

 

ʅɸʆ "ʂʘʟʘʭʩʢʠʡ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʉ. ʉʝʡʬʫʣʣʠʥʘ", 

ʘʛʨʦʥʦʤʠʯʝʩʢʠʡ ʬʘʢʫʣʴʪʝʪ, ʛ. ɸʩʪʘʥʘ, ʂʘʟʘʭʩʪʘʥ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʢʘʟʳʚʘʝʪʩʷ ʦʙ ʦʩʦʙʝʥʥʦʩʪʷʭ ʬʦʨʤʠʨʦʚʘʥʠʷ ʫʨʦʞʘʡʥʦʩʪʠ 

ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ ʟʘʨʫʙʝʞʥʳʭ ʩʦʨʪʦʚ ʚʦʣʦʢʥʠʩʪʦʛʦ ʣʴʥʘ ʚ ʟʘʩʫʰʣʠʚʦʡ ʩʪʝʧʥʦʡ ʟʦʥʝ ʂʘʟʘʭʩʪʘʥʘ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʜʚʫʭʣʝʪʥʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʥʪʝʨʚʘʣ ʤʝʞʜʫ ʧʝʨʠʦʜʘʤʠ ʩʦʟʨʝʚʘʥʠʷ ʣʴʥʘ ʩ 

ʧʦʩʝʚʥʦʛʦ ʛʘʟʦʥʘ ʩʦʩʪʘʚʣʷʝʪ 102-106 ʜʥʝʡ, ʘ ʫ ʚʦʣʦʢʥʠʩʪʳʭ ʩʦʨʪʦʚ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ 

ʩʪʘʥʜʘʨʪʥʳʤʠ (ʦʪʝʯʝʩʪʚʝʥʥʳʡ ʩʦʨʪ ʂʦʩʪʘʥʘʡʩʢʠʡ ʷʥʪʘʨʴ), ʧʝʨʠʦʜʳ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʜʣʠʣʠʩʴ 4 

ʜʥʷ. ʉʨʝʜʠ ʚʦʣʦʢʥʠʩʪʳʭ ʩʦʨʪʦʚ ʣʴʥʘ ʟʘʨʫʙʝʞʥʳʡ ʩʦʨʪ ʃʠʜʝʨ ʚʳʜʝʣʝʥ ʧʝʨʠʦʜʦʤ ʚʝʛʝʪʘʮʠʠ 106 

ʜʥʝʡ. ʂʨʦʤʝ ʪʦʛʦ, ʤʳ ʚʠʜʠʤ, ʯʪʦ ʧʦ ʚʳʩʦʪʝ ʨʘʩʪʝʥʠʷ ʦʪʝʯʝʩʪʚʝʥʥʳʡ ʂʦʩʪʘʥʘʡʩʢʠʡ ʷʥʪʘʨʴ ʚʳʨʦʩ 

ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ ʩʦʨʪʘ ʤʘʩʣʠʯʥʦʛʦ ʣʴʥʘ, ʧʦ ʩʦʨʪʦʚʳʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʩʦʨʪʦʚ ʚʦʣʦʢʥʠʩʪʦʛʦ 

ʣʴʥʘ ʧʝʨʝʜ ʩʙʦʨʦʤ ʫʨʦʞʘʷ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʦʪ 13,1 ʜʦ 20,2 ʩʤ. ɸ ʠʟ ʟʘʨʫʙʝʞʥʳʭ ʩʦʨʪʦʚ ʩʘʤʳʡ 

ʚʳʩʦʢʠʡ ʩʦʨʪ ɻʨʘʥʪ ʙʳʣ 70,6 ʩʤ ʠ ʚʳʨʦʩ ʜʦ 20,8 ʩʤ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʪʘʥʜʘʨʪʦʤ. ɺʩʝ ʤʘʩʣʠʯʥʳʝ ʠ 

ʚʦʣʦʢʥʠʩʪʳʝ ʩʦʨʪʘ ʦʢʘʟʘʣʠʩʴ ʫʩʪʦʡʯʠʚʳʤʠ ʢ ʧʦʣʝʛʘʥʠʶ (5 ʙʘʣʣʦʚ). ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʨʪʦʚʳʭ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʤʘʩʣʠʯʥʦʛʦ ʠ ʚʦʣʦʢʥʠʩʪʦʛʦ ʣʴʥʘ ʙʳʣʘ ʦʧʨʝʜʝʣʝʥʘ ʪʦʥʢʦʩʪʴ ʚʦʣʦʢʥʘ ʧʦ ʬʠʟʠʢʦ-

ʤʝʭʘʥʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ, ʧʦ ʪʦʥʢʦʩʪʠ ʣʴʥʷʥʦʛʦ ʚʦʣʦʢʥʘ ʩʦʨʪ ʃʘʜʘ ʙʳʣ ʪʦʣʱʝ ʩʪʘʥʜʘʨʪʘ ʥʘ 29,0 ʤ/ʛ, 

ʘ ʩʦʨʪ ɻʨʘʥʪ 13 ʤ/ʛ ʪʦʥʴʰʝ. ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʣʴʥʦʤ ʧʦ ʧʣʘʩʪʠʯʥʦʩʪʠ, ʭʦʪʷ ʩʦʨʪ ʊʘʣʝʨ ʙʳʣ ʥʘ 0,4 

ʤʤ ʢʦʨʦʯʝ ʩʪʘʥʜʘʨʪʥʦʛʦ, ʜʨʫʛʠʝ ʩʦʨʪʘ ʙʳʣʠ ʥʘ 1,0-6,0 ʤʤ ʜʣʠʥʥʝʝ. ʇʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʨʝʜʥʠʤʠ 

ʜʚʫʭʣʝʪʥʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʫʨʦʞʘʡʥʦʩʪʠ ʤʘʩʣʠʯʥʳʭ ʠ ʣʴʥʘ ʦʪʝʯʝʩʪʚʝʥʥʳʡ ʩʦʨʪ ʂʦʩʪʘʥʘʡʩʢʠʡ 

ʷʥʪʘʨʴ ʩʬʦʨʤʠʨʦʚʘʣ ʫʨʦʞʘʡ ʥʘ 0,6-9,1 ʮ/ʛʘ ʚʳʰʝ, ʯʝʤ ʫʨʦʞʘʡ ʟʘʨʫʙʝʞʥʳʭ ʤʘʩʣʠʯʥʳʭ ʠ 

ʚʦʣʦʢʥʠʩʪʳʭ ʩʦʨʪʦʚ. 

  ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʘʩʣʠʯʥʳʡ ʣʝʥ, ʣʝʥ-ʜʦʣʛʫʥʝʮ, ʩʦʨʪ, ʞʠʨʥʘʷ ʢʠʩʣʦʪʘ, ʫʨʦʞʘʡʥʦʩʪʴ. 

 

 

 

 

FEATURES OF THE FORMATION OF YIELDS OF DOMESTIC AND FOREIGN VARIETIES 

OF FIBROUS FLAX IN THE ARID STEPPE ZONE OF KAZAKHSTAN  
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Baitelenova A.A., candidate of Agricultural Sciences, Associate Professor 

Kipshakbayeva G.A., candidate of Agricultural Sciences, Associate Professor  
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Annotation The article discusses the features of the formation of yields of domestic and foreign 

varieties of fiber flax in the dry steppe zone of Kazakhstan. According to the results of a two-year study, 

the interval between the ripening periods of flax from the harvest is 102-106 days, fibrous varieties, 

unlike the standard (domestic Kustanaysky amber variety), the growth and development periods lasted 4 

days. Among the fiber flax varieties, the foreign leader variety is distinguished by a growing season of 
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106 days. At the same time, we see that in terms of plant height, the domestic Kustanaysky amber variety 

grew significantly higher than the oil flax, in the range from 13.1 to 20.2 CM before harvesting according 

to the varietal characteristics of fibrous flax varieties. And, of the foreign varieties, the highest was the 

grant variety 70.6 CM, which increased to 20.8 cm compared to the standard one. All fatty and fibrous 

varieties were found to be resistant to falling (5 points). Depending on the varietal characteristics of the 

oily and fibrous flax plant, the thinness of its fiber was determined by the physical and mechanical 

composition, and the Lada variety was 29.0 m/g thicker than the standard in terms of the thinness of the 

flax fiber, and the grant variety was 13 M/G thinner. Compared to flax in terms of ductility, the Thaler 

variety was 0.4 mm shorter than the standard, while other varieties were 1.0 to 6.0 mm longer. In 

comparison with the two-year average indicators of oil and flax productivity, the domestic Kustanaysky 

amber variety formed a higher yield of 0.6-9.1 C/Ha than the yield of foreign oil and fiber varieties. 

  Keywords: fatty flax, fibrous flax, variety, fatty acid, yield. 
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1
ϧʘʟʘϨ ϰʣʪʪʳϨ ʘʛʨʘʨʣʳϨ ʟʝʨʪʪʝʫ ʫʥʠʚʝʨʩʠʪʝʪʽ, ɸʣʤʘʪʳ Ϩ., ϧʘʟʘϨʩʪʘʥ 

2
çʉʝʤʝʡ ϨʘʣʘʩʳʥʳϬ ʐϸʢϸʨʽʤ ʘʪʳʥʜʘϤʳ ʫʥʠʚʝʨʩʠʪʝʪʽè ʂʝɸϧ, ʉʝʤʝʡ Ϩ., ϧʘʟʘϨʩʪʘʥ 

3
ʄ.Ϸʫʝʟʦʚ ʘʪʳʥʜʘϤʳ ʆϬʪϮʩʪʽʢ ϧʘʟʘϨʩʪʘʥ ʫʥʠʚʝʨʩʠʪʝʪʽ, ʐʳʤʢʝʥʪ Ϩ., ϧʘʟʘϨʩʪʘʥ 

4
Ϸʣʠʭʘʥ ɹϺʢʝʡʭʘʥʦʚ ʫʥʠʚʝʨʩʠʪʝʪʽ, ʉʝʤʝʡ Ϩ., ϧʘʟʘϨʩʪʘʥ 

 

ɸשʜʘʪʧʘ. ɸʨʧʘʥʳש ʭʘʣʳץ ʰʘʨʫʘʰʳʣʳסʳʥʜʘסʳ ʨᴇʣʽ ᴇʪʝ ʤʘשʳʟʜʳ: ʦʥʳש ʜᴅʥʜʝʨʽ ᴅʨʪװʨʣʽ 

ʩʘʣʘʣʘʨʜʘ ʘʣʫʘʥ ʪװʨʣʽ ᴇʥʽʤ ᴇʥʜʽʨʫ װʰʽʥ ʧʘʡʜʘʣʘʥʳʣʘʜʳ. ɸʨʧʘ ʞʘʨʤʘʩʳ ײץʥʜʳ ᴅʨʽ ץʦʨʝʢʪʽʢ ᴇʥʽʤ 

ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʆʥʳײץ שʨʘʤʳʥʜʘ ʘץʫʳʟ 12ï14%, ʤʘʡ 2ï3%, ʢʨʘʭʤʘʣ 54ï55%, ʢʣʝʪʯʘʪʢʘ 5,5ï

5,8%, ʢװʣ 2ï3% ʰʘʤʘʩʳʥʜʘ ʞᴅʥʝ ʘʨʧʘʥʳש ʩʦʨʪʳʥʘ ʞᴅʥʝ ᴇʩʫ ʞʘסʜʘʡʣʘʨʳʥʘ ʙʘʡʣʘʥʳʩʪʳ ᴇʟʛʝʨʝʜʽ. 

ɸʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ ʜʘץʳʣʜʘʨʳʥʳץ שʦʨʝʢʪʽʢ ʨʝʞʠʤʽʥ ʞʘץʩʘʨʪʳʧ, ᴇʥʽʤʜʽʣʽʢʪʽ ʘʨʪʪʳʨʫʜʳש ʥʝʛʽʟʛʽ 

ʘʛʨʦʪʝʭʥʠʢʘʣʳץ ʪᴅʩʽʣʜʝʨʽʥʽש ʙʽʨʽ ï ʪʳשʘʡʪץʳʰ ץʦʣʜʘʥʫ. פʦʣʘʡʩʳʟ ʞʘסʜʘʡʣʘʨʜʘ ʤʠʥʝʨʘʣʜʳ 

ʪʳשʘʡʪץʳʰʪʘʨ ʪʦʧʳʨʘץʪʘסʳ ʛʫʤʫʩʪʳש ʤʠʥʝʨʘʣʜʘʥʫ ʙʘסʳʪʳ ʤʝʥ ʞʳʣʜʘʤʜʳסʳʥ ᴇʟʛʝʨʪʝʜʽ. 

ʊʳשʘʡʪץʳʰʪʘʨʜʳ ץʦʣʜʘʥʫ ʙʦʡʳʥʰʘ ʠʥʥʦʚʘʮʠʷʣʳץ ʪᴅʞʽʨʠʙʝʣʝʨʜʽש ʥᴅʪʠʞʝʣʝʨʽ ʪʠʽʤʜʽ 

ʧʘʡʜʘʣʘʥʳʣסʘʥ ʪʳשʘʡʪץʳʰʪʘʨʜʳש ᴇʥʽʤʜʽʣʽʢʪʽ ʩʘץʪʘʧ, ʢʝʡʜʝ ʘʨʪʪʳʨʘ ʘʣʘʪʳʥʳʥ ʢᴇʨʩʝʪʪʽ. ɸʣʘʡʜʘ 

ʪʝʢ ʤʠʥʝʨʘʣʜʳ ʪʳשʘʡʪץʳʰʪʘʨʜʳ ץʦʣʜʘʥʫ ʛʫʤʫʩʪʳש ʤᴇʣʰʝʨʽʥ ʘʨʪʪʳʨʤʘʡʜʳ, ʪʝʢ ʙʘʩʪʘʧץʳ 

ʜʝשʛʝʡʽʥ ײʩʪʘʧ ʪײʨʘʜʳ. 

ɸʟʦʪ ʞʘשʘ ʠʥʥʦʚʘʮʠʷʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳש ʥʝʛʽʟʛʽ ʵʣʝʤʝʥʪʽ ʨʝʪʽʥʜʝ ᴇʩʽʤʜʽʢ ץʘʣʜʳץʪʘʨʳʥ 

ʳʜʳʨʘʪʳʧ, ʪʦʧʳʨʘץʪʘסʳ ʛʫʤʫʩʪʳש ʪװʟʽʣʫʽʥʜʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʜʝʨʜʽש ʙʝʣʩʝʥʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫʜʘ 

ʤʘשʳʟʜʳ ʨᴇʣ ʘʪץʘʨʘʜʳ. ʌʦʩʬʦʨʣʳ ʪʳשʘʡʪץʳʰʪʘʨʜʳש ʢʦʤʧʦʩʪ ʩʘʧʘʩʳʥ ʘʨʪʪʳʨʫʜʘסʳ ʨᴇʣʽ 

ʦʨʛʘʥʠʢʘʣʳץ ʟʘʪʪʘʨʜʳש ʤʠʥʝʨʘʣʜʘʥʫ ץʘʨץʳʥʳʥ ʙᴅʩʝשʜʝʪʝʪʽʥʜʽʛʽʤʝʥ ʝʨʝʢʰʝʣʝʥʝʜʽ, ʙײʣ ʞʘסʜʘʡ 

ʘʟʦʪ ʪʳשʘʡʪץʳʰʪʘʨʳʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ ʘʡץʳʥ ʢᴇʨʽʥʝʜʽ. ɸʣʘʡʜʘ, ʪʳשʘʡʪץʳʰʪʘʨʜʳ ʰʘʤʘʜʘʥ ʪʳʩ 

 ʳʜʳʨʘʫ שʟʳʧ, ʛʫʤʫʩʪʳײʜʽʛʽʥ ʙשʪʝʧʝ-ʪʝ שʦʨʝʢʪʽʢ ʵʣʝʤʝʥʪʪʝʨʜʽץ ʳ ʵʥʝʨʛʠʷ ʤʝʥסʪʘץʦʣʜʘʥʫ ʪʦʧʳʨʘץ

 .ʳʥʜʘʡʜʳץᴇʟʝʢʪʽʣʽʛʽʥ ʘʡ שʣ ʤᴅʩʝʣʝʥʽײʜʝʨʽʩʽʥ ʪʝʟʜʝʪʝʜʽ, ʙװ

ɸʣʤʘʪʳ ʦʙʣʳʩʳ, פʘʨʘʩʘʡ ʘʫʜʘʥʳ ʞʘסʜʘʡʳʥʜʘ ʘʨʧʘ ʜʘץʳʣʳʥ ʠʥʜʫʩʪʨʠʘʣʜʳ-ʠʥʥʦʚʘʮʠʷʣʳץ 

ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʧʘʡʜʘʣʘʥʘ ʦʪʳʨʳʧ ᴇʩʽʨʫ ʪʦʧʳʨʘץץʘ ʜʘ, ᴇʩʽʤʜʽʢʪʝʨʛʝ ʜʝ ʪʳשʘʡʪץʳʰ ʝʥʛʽʟʫʜʽ 

ʪʘʣʘʧ ʝʪʝʜʽ. ɿʝʨʪʪʝʫʣʝʨ ʥᴅʪʠʞʝʩʽʥʜʝ ʞʘʟʜʳץ ʘʨʧʘʥʳש ʞʦסʘʨʳ ᴇʥʽʤʜʽʣʽʛʽʥ ʞᴅʥʝ ʦʥʳש ʪײʨʘץʪʳ 

ʩʘʧʘʩʳʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʪʽʥ ʤʠʥʝʨʘʣʜʳ ʪʳשʘʡʪץʳʰʪʘʨʜʳ ץʦʣʜʘʥʫʜʳס שʳʣʳʤʠ ʥʝʛʽʟʜʝʣʛʝʥ 

ʪᴅʩʽʣʜʝʨʽ ʘʥʳץʪʘʣʜʳ. 

ʊʽʨʝʢ ʩᴇʟʜʝʨ: ᴅʨʪװʨʣʽ ʥײʩץʘ, ʤʠʥʝʨʘʣʜʳ ʪʳשʘʡʪץʳʰʪʘʨ, ʝʛʽʥ ʢᴇʛʽ, ʩʘʥʳ, ʘʥʳץʪʘʫ, 

ʪץײʳʤʥʳש ᴇʥʛʽʰʪʽʛʽ (%), ᴇʩʽʤʜʽʢʪʽש ʩʘץʪʘʣʫʳ (%), ʩʦʨʪʪʘʨ, ʙʠʦʣʦʛʠʷʣʳץ ʙʝʣʛʽʣʝʨʽ, ᴇʥʽʤʜʽʣʽʢ, ʩʘʧʘ 

ʢᴇʨʩʝʪʢʽʰʪʝʨ. 

 

ʂʽʨʽʩʧʝ. ɸʩʪʳץ ʪץײʳʤʜʘʩʪʘʨʜʳש ʽʰʽʥʜʝ ʘʨʧʘ ï ᴇʪʝ ʝʨʪʝ ʧʽʩʝʪʽʥ ʜʘץʳʣ. ᴆʩʽʧ-ᴇʥʫ 

 ʝʨʝʢʰʝʣʽʢʪʝʨʽʥʝ ץʞᴅʥʝ ʩʦʨʪʪʳ ץʜʘʡʳʥʜʘ, ʙʠʦʣʦʛʠʷʣʳסᴇʩʽʨʫ ʞʘ שʳ ʘʨʧʘʥʳסʪʳʣʳץʟʘײ

ʙʘʡʣʘʥʳʩʪʳ. ɸʨʧʘ פʘʟʘץʩʪʘʥʥʳש ʙʘʨʣʳץ ʘʡʤʘסʳʥʜʘ ʜʝʨʣʽʢ ᴇʩʝʜʽ. ɸʟʳץʪʳץ ʨʝʪʽʥʜʝ ʢᴇʧ 

ʤᴇʣʰʝʨʜʝ ʧʘʡʜʘʣʘʥʳʣʘ ʙʝʨʤʝʡʜʽ. ɸʨʧʘ ʙʘʩץʘ ʜᴅʥʜʽ ʜʘץʳʣʜʘʨʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ ʢᴇʧ 

ʢװʪʽʤ ʞʘʩʘʣʤʘʩʘ ʜʘ ʞʘץʩʳ ᴇʥʽʤ ʙʝʨʝʜʽ [1]. פʘʟʘץʩʪʘʥʜʘ ʘʨʧʘ ʝʛʽʩʪʽʛʽʥʝ ʥʝʛʽʟʽʥʝʥ ʘʟ 

ʤᴇʣʰʝʨʜʝ ʘʟʦʪ, ʬʦʩʬʦʨ ʪʳשʘʡʪ-ץʳʰʪʘʨʳ ʝʥʛʽʟʽʣʝʜʽ. ʂᴇʙʽʥʝʩʝ ʩʦʣʪװʩʪʽʢ ʦʙʣʳʩʪʘʨʜʘ 
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ʢʝʟʜʝʩʝʪʽʥ ʦשʪװʩʪʽʢ ץʘʨʘ ʪʦʧʳʨʘץʪʘʨ, ʩʦʥʜʘʡ-ʘץ ץʘʨʘ ץʦשʳʨ ʪʦʧʳʨʘץʪʘʨ ʘʫʳʩʧʘʣʳ ʢʘʣʠʡ 

ʪװʨʽʤʝʥ ʞʝʪʢʽʣʽʢʪʽ ʜᴅʨʝʞʝʜʝ ץʘʤʪʘʤʘʩʳʟ ʝʪʽʣʛʝʥ. ʉʦʥʜʳץʪʘʥ ʙײʣ ʞʝʨʣʝʨʜʝ ʘʟʦʪ ʧʝʥ ʬʦʩ-

ʬʦʨ ʪʳשʘʡʪץʳʰʪʘʨʳʥʳש ʪʠʽʤʜʽʣʽʛʽ ʞʦסʘʨʳ ʢʝʣʝʜʽ ʞᴅʥʝ ᴅʨʙʽʨ ʛʝʢʪʘʨסʘ ʝʥʛʽʟʽʣʛʝʥ ʪʳשʘʡʪ-

 .ʤʢʽʥʜʽʢ ʙʘʨ [2]װʘ ʤסʦʩʳʤʰʘ ᴇʥʽʤ ʘʣʫץ ᴅʩʝʨʽʥʝʥ ʦʨʪʘ ʝʩʝʧʧʝʥ 3-5 ʮʝʥʪʥʝʨ שʳʰʪrץ

ʓʣסʘʣʳ ʪʘʧʰʳ ʞʘסʜʘʡʜʘ ץʦʣʜʘʥʳʣסʘʥ ʤʠʥʝʨʘʣʜʳ ʪʳשʘʡʪץʳʰʪʘʨ ᴇʩʽʤʜʽʢʪʝʨʜʽש 

ʪʨʘʥʩʧʠʨʘʮʠʷʣʳץ ʢʦʵʬʬʠʮʠʝʥʪʽʥ ʘʟʘʡʪʳʧ, ʪʦʧʳʨʘץ ʳʣסʘʣʳʥ װʥʝʤʜʽ ʧʘʡʜʘʣʘʥʫסʘ 

ʤװʤʢʽʥʜʽʢ ʞʘʩʘʡʜʳ [3]. ʄʠʥʝʨʘʣʜʳ ʪʳשʘʡʪץʳʰʪʘʨ ʦʨʛʘʥʠʢʘʣʳץ ʟʘʪʪʘʨʜʳש ʪʽʢʝʣʝʡ ʢᴇʟʽ 

ʙʦʣʤʘסʘʥʳʤʝʥ, ʪʦʧʳʨʘץ ʝʨʽʪʽʥʜʽʩʽʥʜʝʛʽ ץʦʣʘʡʩʳʟ ʞʘסʜʘʡʣʘʨʜʘ ʰʽʨʽʥʜʽʥʽש ʤʠʥʝʨʘʣʜʘʥʫ 

ʞʳʣʜʘʤʜʳסʳ ʤʝʥ ʙʘסʳʪʳʥʘ ᴅʩʝʨ ʝʪʝʜʽ. ʊʳשʘʡʪץʳʰʪʘʨʜʳש ʰʘʤʘʜʘʥ ʪʳʩ ץʦʣʜʘʥʳʣʫʳ 

ʪʦʧʳʨʘץʪʘסʳ ʵʥʝʨʛʠʷ ʢᴇʟʽ ʤʝʥ ץʦʨʝʢʪʽʢ ʵʣʝʤʝʥʪʪʝʨʜʽש ʪʘʙʠסʠ ʪʝʧʝ-ʪʝשʜʽʛʽʥ ʙײʟʳʧ, 

ʰʽʨʽʥʜʽʥʽש ʳʜʳʨʘʫ װʜʝʨʽʩʽʥ ʞʝʜʝʣʜʝʪʝʪʽʥʽ ʙʘʡץʘʣʘʜʳ [4].  

ʂᴇʧʞʳʣʜʳץ ʟʝʨʪʪʝʫʣʝʨʜʽש ʥᴅʪʠʞʝʣʝʨʽ ʪʠʽʤʜʽ ʧʘʡʜʘʣʘʥʳʣסʘʥ ʤʠʥʝʨʘʣʜʳ 

ʪʳשʘʡʪץʳʰʪʘʨ ʰʽʨʽʥʜʽʥʽש ʤᴇʣʰʝʨʽʥ ʪײʨʘץʪʳ ʜʝשʛʝʡʜʝ ײʩʪʘʧ ʪײʨʫסʘ, ʢʝʡ ʞʘסʜʘʡʣʘʨʜʘ ʦʥʳ 

ʘʨʪʪʳʨʫסʘ ʳץʧʘʣ ʝʪʝʪʽʥʽʥ ʢᴇʨʩʝʪʝʜʽ. ɼʝʛʝʥʤʝʥ, ʪʝʢ ʤʠʥʝʨʘʣʜʳ ʪʳשʘʡʪץʳʰʪʘʨʜʳש ᴇʟʽ 

ʰʽʨʽʥʜʽ ʤᴇʣʰʝʨʽʥ ʢᴇʙʝʡʪʝʜʽ ʜʝʧ ʪײʞʳʨʳʤʜʘʫ ʜײʨʳʩ ʝʤʝʩ, ʦʣʘʨ ʪʝʢ ʙʘʩʪʘʧץʳ ʜʝשʛʝʡʽʥ 

ʩʘץʪʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ ʜʝʛʝʥ ץʦʨʳʪʳʥʜʳ ʦʨʳʥʜʳ ʙʦʣʤʘ[5,6] ץ. ʊʳשʘʡʪץʳʰʪʘʨʤʝʥ 

ʞװʨʛʽʟʽʣʛʝʥ ʝʛʽʩʪʽʢ ʪᴅʞʽʨʠʙʝʣʝʨʜʽש ʙʘʨʳʩʳʥʜʘ ʘʨʧʘ ᴇʩʽʤʜʽʢʪʝʨʽʥʽש ʞʘʪʳʧ ץʘʣʫʳ ʩʝʙʝʧʪʽ 

ʘʟʦʪʳש ʞʳʣʜʳץ ʤᴇʣʰʝʨʽʥ ʝʛʽʩʪʽʢʢʝ ʙʽʨʜʝʥ ʝʥʛʽʟʫʛʝ ʙʦʣʤʘʡʪʳʥʜʳסʳʥ ʘʡʪʘ ʢʝʣʽʧ, ʦʥʳ 

ʙᴇʣʰʝʢʪʝʧ ʪװʧʪʝʥʫ-ʪװʪʽʢʪʝʥʫ ʢʝʟʝשʜʝʨʽʥʝ ʩᴅʡʢʝʩʪʝʥʜʽʨʫʜʽ ʝʩʢʝʨʪʝʜʽ. ɸʨʧʘʥʳ ᴇʩʫ ʢʝʟʝשʽʥʽש 

ʝʢʽʥʰʽ ʞʘʨʪʳʩʳʥ-ʜʘ װʩʪʝʧ ץʦʨʝʢʪʝʥʜʽʨʫ ʦʥʳש ʪװʩʽʤʽ ʤʝʥ ʩʘʧʘʩʳʥʘ ʘʡʪʘʨʣʳץʪʘʡ ᴅʩʝʨ 

ʝʪʧʝʛʝʥ, ʪʽʧʪʽ ʢʝʡ ʞʳʣʜʘʨʳ ᴇʥʽʤ ʳʩʳʨʘʙʳʥʘ ʞʦʣ ʘʰʳʣʳʧ, ʘʩʪʳץ ʩʘʧʘʩʳ ʢװʨʪ 

ʪᴇʤʝʥʜʝʡʪʽʥʽʥ ʙʘʩʘ ʘʡʪʘʜʳ. ɸʟʦʪ ʪʳשʘʡʪץʳʰʳʥ ʝʥʛʽʟʫʜʽש ʤᴇʣʰʝʨʽ ʤʝʥ ʤʝʨʟʽʤʽ ʞᴇʥʽʥʜʝ 

ʙʽʨ ץʘʪʘʨ סʘʣʳʤʜʘʨ ʞᴅʥʝ ʙʘʩץʘʣʘʨ ʜʘ ʦʩʳʥʜʘʡ ʧʽʢʽʨʜʝ [7,8].  

ɸʟʦʪ ʧʝʥ ʬʦʩʬʦʨ ʪʳשʘʡʪץʳʰʪʘʨʳʥ ʞʝʢʝ-ʞʝʢʝ ʙᴇʣʝʢ ʧʘʡʜʘʣʘʥסʘʥʜʘ ץʦʩʳʤʰʘ ᴇʥʽʤ 

ʛʝʢʪʘʨʳʥʘ 3,1-4,0 ʮ ײץʨʘʩʘ, ʪʦʣʳץ ʤʠʥʝʨʘʣʜʳ ʪʳשʘʡʪץʳʰʪʳ ץʦʣʜʘʥʫ ï 5,2 ʮʝʥʪʥʝʨʛʝ ʜʝʡʽʥ 

ʞʝʪʢʽʟʛʝʥ. ɸʣ ʦʩʳ ʦʙʣʳʩʪʳש ʩʦʣʪװʩʪʽʛʽʥʜʝʛʽ ץʘʨʘ ץʦשʳʨ ʪʦʧʳʨʘץʪʘ ʝʥʛʽʟʽʣʛʝʥ N60ʈ60ʂ60 

ʙʘץʳʣʘʫ ʝʛʽʩʪʽʛʽʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ 3,8 ʮ/ʛʘ ץʦʩʳʤʰʘ ʘʨʧʘ ᴇʥʽʤʽʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʪʽ [9]. ɸʨʧʘ 

ʘʣסʳ ʜʘץʳʣ ʪʘʥʘʙʳʥʘ ʩʽשʽʨʽʣʛʝʥ ʤʠʥʝʨʘʣʜʳ ʪʳשʘʡʪץʳʰʪʘʨʜʳש ʢʝʡʽʥʛʽ ᴅʩʝʨʽʥ ײʪʳʤʜʳ 

ʧʘʡʜʘʣʘʥʘʜʳ. ɺʦʨʦʥʝʞ ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ ʠʥʩʪʠʪʫʪʳ ʞװʨʛʽʟʛʝʥ ʪᴅʞʽʨʠʙʝʩʽʥʜʝ 

ʪʳשʘʡʪʳʣʤʘסʘʥ ץʘʥʪ ץʳʟʳʣʰʘʩʳ, ʙʠʜʘʡ ʞᴅʥʝ ʞװʛʝʨʽ ʝʛʽʩʪʽʛʽʥʝʥ ʢʝʡʽʥʛʽ ʘʨʧʘ ᴇʥʽʤʽ 18,2-

22,6 ʮ/ʛʘ ײץʨʘʜʳ, ʘʣ ʦʣʘʨסʘ N60ʈ60ʂ60, N90ʈ120K90, N235P180K135 ʝʥʛʽʟʛʝʥʜʝ ʘʨʧʘʥʳץ שʦʩʳʤʰʘ 

ᴇʥʽʤʽ ʪʠʽʩʽʥʰʝ 4,3; 7,6 ʞᴅʥʝ 8,6 ʮ/ʛʘ ʙʦʣסʘʥ. ʄʠʥʝʨʘʣʜʳ ʪʳשʘʡʪץʳʰʪʘʨ ʘʨʧʘ ʜᴅʥʽʥʽש 

 ʩʘʨʪʘʜʳץʩʘʧʘʩʳʥ ʞʘ ץʘʤʜʳסʞᴅʥʝ ʪʘ ץʪʳץʫʳʟʜʳ, ʬʦʩʬʦʨʜʳ ʘʨʪʪʳʨʳʧ, ʘʟʳץʳ ʘסʨʘʤʳʥʜʘײץ

[10,11]. ɸʨʧʘ ʜʘץʳʣʜʘʨʳʥʳץ שʦʨʝʢʪʽʢ ʞʘסʜʘʡʳʥ ʞʘץʩʘʨʪʫʜʳש ʞᴅʥʝ ʛʝʢʪʘʨ ᴇʥʽʤʜʽʣʽʛʽʥ 

ʘʨʪʪʳʨʫʜʳש ʤʘשʳʟʜʳ ʘʛʨʦʪʝʭʥʠʢʘʣʳץ ᴅʜʽʩʪʝʨʽʥʽש ʙʽʨʽ ð ʪʳשʘʡʪץʳʰʪʘʨʜʳ ʪʠʽʤʜʽ 

ʧʘʡʜʘʣʘʥʫ. ᴄʩʽʨʝʩʝ ײץʥʘʨʣʳ ץʘʨʘ ʪʦʧʳʨʘץץʘ ʪʳשʘʡʪץʳʰʪʘʨʜʳס שʳʣʳʤʠ ʥʝʛʽʟʜʝʣʛʝʥ 

ʞװʡʝʩʽʥ ʝʥʛʽʟʫ ᴇʩʽʤʜʽʢʪʝʨʜʽש ᴇʩʫʽ ʤʝʥ ʜʘʤʫʳʥ ʞʝʜʝʣʜʝʪʽʧ, ᴇʥʽʤʥʽש ʩʘʧʘʩʳ ʤʝʥ ʢᴇʣʝʤʽʥ 

ʘʡʪʘʨʣʳץʪʘʡ ʘʨʪʪʳʨʘʜʳ [12].  

ɽʛʽʩʪʽʢʪʝ ʧʘʡʜʘʣʘʥʳʣʘʪʳʥ ʪʳשʘʡʪץʳʰʪʘʨʜʳש ʤᴇʣʰʝʨʽʥ ʘʥʳץʪʘʫʜʘסʳ ʥʝʛʽʟʛʽ ʙʝʣʛʽʩʽ 

ï ʪʦʧʳʨʘץʪʳץ שʦʨʝʢʪʽʢ ʵʣʝʤʝʥʪʪʝʨʤʝʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʽʣʫ ʜᴅʨʝʞʝʩʽ. ʂʝʟʽʥʜʝ ʙײʣ ʞᴇʥʽʥʜʝ 

ʘʢʘʜʝʤʠʢ ɼ.ʅ.ʇʨʷʥʠʰʥʠʢʦʚ: "ʊʳשʘʡʪץʳʰʪʳץ שʘʞʝʪʪʽʣʽʛʽ ʙʽʨʽʥʰʽ ʢʝʟʝʢʪʝ ʪʦʧʳʨʘץʧʝʥ, 

ʩʦʜʘʥ ʢʝʡʽʥ ᴇʩʽʤʜʽʢ ʘʨץʳʣʳ ʘʥʳץʪʘʣʘʜʳ" ʜʝʧ ʞʘʟסʘʥ ʙʦʣʘʪʳʥ. ɾʠʥʘʣסʘʥ ʪᴅʞʽʨʠʙʝ 

ʜʝʨʝʢʪʝʨʽʥ ʝʛʞʝʡ-ʪʝʛʞʝʡʣʽ ʪʘʣʜʘʡ ʦʪʳʨʳʧ, ʢᴇʧʪʝʛʝʥ ʟʝʨʪʪʝʫʰʽʣʝʨ ʤʳʥʘʜʘʡ ץʦʨʳʪʳʥʜʳסʘ 

ʢʝʣʛʝʥ: ʜʘʤʫʜʳש ʙʘʩʪʘʧץʳ ʢʝʟʝשʽʥʜʝʛʽ ᴇʩʽʤʜʽʢʪʝʨʜʽש ʬʦʩʬʦʨʤʝʥ ʞʘץʩʳ ץʘʤʪʘʤʘʩʳʟ ʝʪʽʣʫʽ 

ʪץײʳʤʥʳש ᴇʩʫʽʥ ʢװʰʝʡʪʽʧ ץʘʥʘ ʢʦʡʤʘʡ, ʩʦʥʳʤʝʥ ʙʽʨʛʝ ʘʣʜʳʥ ʘʣʘ ʞʦסʘʨʳ ᴇʥʽʤ ʘʣʫʜʳש 

ʥʝʛʽʟʽʥ ץʘʣʘʡʜʳ [13]. 

ɾʘʟʜʳץ ʘʨʧʘ ï ʪʦʧʳʨʘײץ ץʥʘʨʣʳʣʳסʳʥʘ ʞʦסʘʨʳ ʪʘʣʘʧ ץʦʷʪʳʥ ʜʘץʳʣ, ᴅʨʽ ץʘʞʝʪʪʽ 

 ʪʘʥ ʪʘʤʳʨץʘʙʽʣʝʪʽʤʝʥ ʝʨʝʢʰʝʣʝʥʝʜʽ. ʉʦʥʜʳץ ʽʨʫשʳʪ ʽʰʽʥʜʝ ʩʽץʘ ʫʘץʳʩץ ʦʨʝʢʪʽʢ ʟʘʪʪʘʨʜʳץ

ʞװʡʝʩʽʥʽש ᴇʩʫʽ ʤʝʥ ʪʘʨʤʘץʪʘʣʫʳʥʜʘ ʞᴅʥʝ ᴇʩʽʤʜʽʢʪʽש ʪװʧʪʝʥʫ ץʘʨץʳʥʳ ʙʦʡʳʥʰʘ ʦʣ ʞʘʟʜʳץ 

ʜᴅʥʜʽ ʜʘץʳʣʜʘʨ ʘʨʘʩʳʥʜʘ ʘʣʜʳסשʳ ץʘʪʘʨʜʘ ʪײʨ [14,15]. 
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ɿʝʨʪʪʝʫʛʝ ʘʣʳʥסʘʥ ʘʨʧʘ ʜʘץʳʣʳ ɸʣʤʘʪʳ ʦʙʣʳʩʳ, פʘʨʘʩʘʡ ʘʫʜʘʥʳʥʳש ʵʢʦʣʦʛʠʷʣʳץ 

ʞʘסʜʘʡʳʥʘ ʙʝʡʽʤʜʝʣʛʝʥʜʽʢʪʝʥ, ʦʩʳ ʘʡʤʘץʪʳש ʝʨʝʢʰʝʣʽʢʪʝʨʽʥ ʝʩʢʝʨʫ ʤʘשʳʟʜʳ. ɹʽʟʜʽש 

ʟʝʨʪʪʝʫ ʞײʤʳʩʳʤʳʟʜʳש ᴇʟʝʢʪʽ ʤᴅʩʝʣʝʩʽ ï ʘʨʧʘ ʜʘץʳʣʳʥʘʥ ʞʦסʘʨʳ ᴇʥʽʤ ʘʣʫ ʤʘץʩʘʪʳʥʜʘ 

ʞʘשʘ ʠʥʥʦʚʘʮʠʷʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ץʦʣʜʘʥʳʧ, ʤʠʥʝʨʘʣʜʳ ʪʳשʘʡʪץʳʰʪʘʨʜʳ ʪʠʽʤʜʽ 

ʧʘʡʜʘʣʘʥʫ. ʆʩʳסʘʥ ʙʘʡʣʘʥʳʩʪʳ ʟʝʨʪʪʝʫ ʞײʤʳʩʪʘʨʳ ɸʣʤʘʪʳ ʦʙʣʳʩʳ, פʘʨʘʩʘʡ ʘʫʜʘʥʳ 

ʞʘסʜʘʡʳʥʜʘ ʤʠʥʝʨʘʣʜʳ ʪʳשʘʡʪץʳʰʪʘʨʜʳ ץʦʣʜʘʥʫ ʤʝʥ ʞʘשʘ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʝʥʛʽʟʫʛʝ 

ʙʘסʳʪʪʘʣסʘʥ.   

ᴄʜʽʩʪʝʨ ʤʝʥ ʤʘʪʝʨʠʘʣʜʘʨ. ʊᴅʞʽʨʠʙʝ פʘʟʘץ ʝʛʽʥʰʽʣʽʢ ʞᴅʥʝ ᴇʩʽʤʜʽʢ ʰʘʨʫʘʰʳʣʳסʳ 

 ʨʛʽʟʽʣʜʽ. ɿʝʨʪʪʝʫ ʙʘʨʳʩʳʥʜʘװʪᴅʞʽʨʠʙʝʣʽʢ ʪʘʥʘʧʪʘʨʳʥʜʘ ʞ שʳʣʳʤʠ-ʟʝʨʪʪʝʫ ʠʥʩʪʠʪʫʪʳʥʳס

ʘʨʧʘʥʳש ʘʡʤʘץץʘ ʙʝʡʽʤʜʝʣʛʝʥ ᴄʩʝʤ, ɸʨʥʘ, ɾײʣʜʳʟ ʞᴅʥʝ ʉʘʫʣʝ ʩʦʨʪʪʘʨʳ ʧʘʡʜʘʣʘʥʳʣʜʳ. 

ʅᴅʪʠʞʝʣʝʨ ʞᴅʥʝ ʪʘʣץʳʣʘʫ. פʘʟʘץ ʝʛʽʥʰʽʣʽʢ ʞᴅʥʝ ᴇʩʽʤʜʽʢ ʰʘʨʫʘʰʳʣʳסʳ סʳʣʳʤʠ-

ʟʝʨʪʪʝʫ ʠʥʩʪʠʪʫʪʳʥʳש çʄʠʥʝʨʘʣʜʳ ץʦʨʝʢ ʞᴅʥʝ ʘʛʨʦʵʢʦʣʦʛʠʷè ʙᴇʣʽʤʽʥʜʝ ʞʘʟʜʳץ ʘʨʧʘ 

ᴇʩʽʨʫʜʝ ץʦʣʜʘʥʳʣʘʪʳʥ ʙʽʨץʘʪʘʨ ʤʠʥʝʨʘʣʜʳ ʪʳשʘʡʪץʳʰʪʘʨʜʳש ʘʨʧʘ ʩʦʨʪʪʘʨʳʥʳש 

ʙʠʦʣʦʛʠʷʣʳץ ץʘʩʠʝʪʪʝʨʽʥʝ ᴅʩʝʨʽ ʟʝʨʪʪʝʣʜʽ. ɸʨʧʘ ʜʘץʳʣʜʘʨʳʥʳש ᴇʩʫ ʬʘʟʘʣʘʨʳ ʢʝʣʝʩʽ 

ʢʝʟʝשʜʝʨʛʝ ʙᴇʣʽʥʝʜʽ: ʩʝʙʫ ï ʢᴇʢʪʝʫ, ʢᴇʢʪʝʫ ï ʪװʧʪʝʥʫ, ʪװʧʪʝʥʫ ï ʩʘʙʘץʪʘʥʫ, ʩʘʙʘץʪʘʥʫ ï 

ʤʘʩʘץʪʘʥʫ ʞᴅʥʝ ʤʘʩʘץʪʘʥʫ ï ʜᴅʥʥʽש ʧʽʩʫʽ (ʩװʪʪʝʥʫ, ץʘʤʳʨʣʘʥʫ, ʜᴅʥʥʽש ʪʦʣʳץ ʧʽʩʫʽ). 

ʊᴅʞʽʨʠʙʝʣʽʢ ʘʨʧʘ ʝʛʽʩʽʥʜʝ ʟʝʨʪʪʝʫ ʞײʤʳʩʪʘʨʳ ʘʨʧʘ ʩʦʨʪʪʘʨʳ ʤʝʥ ʤʠʥʝʨʘʣʜʳ 

ʪʳשʘʡʪץʳʰʪʘʨʜʳש ʤᴇʣʰʝʨʽʥʝ ץʘʨʘʡ ʙʽʨʥʝʰʝ ʥײʩץʘ ʙʦʡʳʥʰʘ ʞװʨʛʽʟʽʣʜʽ. 

ʊᴅʞʽʨʠʙʝʜʝ ʙʘץʳʣʘʫ ʞᴅʥʝ ʪʳשʘʡʪץʳʰ ץʦʣʜʘʥʳʣסʘʥ ʥײʩץʘʣʘʨ ʪᴇʤʝʥʜʝʛʽʜʝʡ 

ʙʝʣʛʽʣʝʥʜʽ: 

1. N0P0;  ï ʙʘץʳʣʘʫ (ʪʳשʘʡʪץʳʰ ʝʥʛʽʟʽʣʤʝʛʝʥ); 

2.N60 

3.N60ʈ60 

4.N90ʈ60 

5.N90ʈ90   

ᴄʨ ʥײʩץʘʥʳש ʢᴇʣʝʤʽ 50 ʤĮ (ʤᴇʣʜʝʢ). ʉʝʙʫ ʥʦʨʤʘʩʳ ï ʛʝʢʪʘʨʳʥʘ 4 ʤʣʥ ʪץײʳʤ.  

ɽʛʽʩʪʽʢʪʝʛʽ ʜᴅʥ ᴇʥʽʤʽʥ ץʘʣʳʧʪʘʩʪʳʨʫʜʘ ᴇʩʽʤʜʽʢʪʝʨ ʩʘʥʳ ʪץײʳʤʥʳש ʝʛʽʩʪʽʢ 

ᴇʥʛʽʰʪʽʛʽʥʝ ʪʽʢʝʣʝʡ ʪᴅʫʝʣʜʽ. ʓʣסʘʣʳ ʞʝʪʢʽʣʽʢʩʽʟ, ײץʨסʘץ ʢʣʠʤʘʪʪʳ ʪᴅʣʽʤʽ ʞʝʨʣʝʨʜʝ ʙײʣ 

ʢᴇʨʩʝʪʢʽʰʪʽש ʤʘשʳʟʳ ʘʨʪʘ ʪװʩʝʜʽ. ʊᴅʞʽʨʠʙʝ ʥᴅʪʠʞʝʣʝʨʽ ʢᴇʨʩʝʪʢʝʥʜʝʡ, ʪץײʳʤ ʩʽשʽʨʫ ʪʝʨʝש-

ʜʽʛʽʥʜʝʛʽ ʪʦʧʳʨʘץ ʳʣסʘʣʜʳʣʳסʳ ʰʘʤʘʣʘʩ ʙʦʣסʘʥʳʤʝʥ, ʤʠʥʝʨʘʣʜʳ ʪʳשʘʡʪץʳʰʪʘʨ ץʦʣʜʘ-

ʥʳʣסʘʥ ʝʛʽʩʪʽʢʪʝ ʞʘʟʜʳץ ʘʨʧʘʥʳש ʝʛʽʩʪʽʢ ᴇʥʛʽʰʪʽʛʽ ʞʦסʘʨʳ ʙʦʣʘʜʳ. ʄʳʩʘʣʳ, ʪʳשʘʡʪ-

 ʘʪʘʨ ʝʥʛʽʟʫ (N90P90)ץ ʳʤʤʝʥץײʣ ʢᴇʨʩʝʪʢʽʰ ʪᴇʤʝʥ ʙʦʣʩʘ, ʬʦʩʬʦʨʜʳ ʪײʘʜʘ ʙץʩײʳʰʩʳʟ ʥץ

ʞʘסʜʘʡʳʥʜʘ ʝʛʽʩʪʽʢ ᴇʥʛʽʰʪʽʢ 79,0%-סʘ ʞʝʪʢʝʥ. ʂᴇʧ ʬʘʢʪʦʨʣʳ ʪᴅʞʽʨʠʙʝʥʽש ʜʠʩʧʝʨʩʠʷʣʳץ 

ʪʘʣʜʘʫʳ ʝʛʽʩʪʽʢ ᴇʥʛʽʰʪʽʢʪʽש ʝש ʘʣʜʳʤʝʥ ץʦʨʝʢʪʝʥʫ ʘʫʤʘסʳ ʤʝʥ ʞʘסʜʘʡʳʥʘ, ʩʦʜʘʥ ʢʝʡʽʥ 

ʪʳשʘʡʪץʳʰ ʤᴇʣʰʝʨʽʥʝ ʙʘʡʣʘʥʳʩʪʳ ᴇʟʛʝʨʝʪʽʥʽʥ ʢᴇʨʩʝʪʪʽ. ɸʣʘʡʜʘ ʢᴇʧʪʝʛʝʥ ʰʘʨʫʘʰʳʣʳץ-

ʪʘʨ ʵʢʦʥʦʤʠʢʘʣʳץ ʩʝʙʝʧʪʝʨʤʝʥ ʬʦʩʬʦʨ ʪʳשʘʡʪץʳʰʪʘʨʳʥ ʝʥʛʽʟʙʝʡʜʽ ʥʝʤʝʩʝ ʞʝʪʢʽʣʽʢʩʽʟ 

 .ʟʳʣʫʳʥʘ ᴅʢʝʣʝʜʽײʙ שʜʽʢʪʽשʳ ʪʝʧʝ-ʪʝסʣ ʘʟʦʪ ʧʝʥ ʬʦʩʬʦʨ ʘʨʘʩʳʥʜʘײʦʣʜʘʥʘʜʳ, ʙץ

 ʙʽʨʽ שʧʨʦʮʝʩʪʝʨʜʽ ץʳʟʜʳ ʪʝʭʥʦʣʦʛʠʷʣʳשʜʝʫ ʤʘשʳʤʜʘʨʜʳ ᴇץײʳʪʪʘ ʪץʘʟʽʨʛʽ ʫʘפ

ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʊץײʳʤʜʘʨʜʳ ʘʨʥʘʡʳ ʧʨʝʧʘʨʘʪʪʘʨʤʝʥ ᴇשʜʝʫ ʧʘʪʦʛʝʥʜʝʨ ʤʝʥ ʟʠʷʥʢʝʩʪʝʨʜʽ 

ʞʦʷʜʳ, ᴇʩʽʤʜʽʢʪʝʨʜʽש ᴇʩʫʽ ʤʝʥ ʜʘʤʫ ʢʝʟʝשʜʝʨʽʥʜʝ ʘʫʨʫʣʘʨʜʳש ʪʘʨʘʣʫʳʥ ʙʦʣʜʳʨʤʘʡʜʳ 

ʞᴅʥʝ ʰʝʢʪʝʡʜʽ. ɿʝʨʪʪʝʫ ʙʘʨʳʩʳʥʜʘ ʪץײʳʤʜʘʨ ʝʛʫ ʘʣʜʳʥʜʘ ʩʫʧʝʨ ʬʫʥʛʠʮʠʜʪʝʨʤʝʥ ᴇשʜʝʣʜʽ 

ʉץשײʘʨ-1, ʉץשײʘʨ-4 ʞᴅʥʝ ʂʦʣʬʫʛʦ. ɹʘץʳʣʘʫ ʥײʩץʘʩʳ ʨʝʪʽʥʜʝ ʜᴅʨʽʣʽʢ ʝʤʝʩ ʪץײʳʤʜʘʨ 

 ʘʥ ʩʦʨʪʪʘʨʳסʣʜʳʟ ʘʫʜʘʥʜʘʩʪʳʨʳʣײʦʣʜʘʥʳʣʜʳ. ʊᴅʞʽʨʠʙʝ ʙʘʨʳʩʳʥʜʘ ᴄʩʝʤ, ʉᴅʫʣʝ ʞᴅʥʝ ɾץ

 ʳʥסʙʝʣʩʝʥʜʽ ʘʡʤʘ שʝ שʳ ʦʣʘʨʜʳסʳʥʜʳʣʳץʘʨץ ʪʘʣʫץʪʘʨʤʘ שʦʣʜʘʥʳʣʜʳ. ʊʘʤʳʨʣʘʨʜʳץ

ʘʥʳץʪʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ɸʣʘʡʜʘ, ʪʦʧʳʨʘץʪʘסʳ ʳʣסʘʣ ץʦʨʳ ʘʟʘʡסʘʥ ʢʝʟʜʝ, ʞʦסʘʨסʳ 

 ʜʘʤʫ שʞʳʣʜʘʨʳ ᴇʩʽʤʜʽʢʪʝʨʜʽ ץʘסʨײץ ,ʪʘʥץʳ ʢʝʡʙʽʨ ʞʘʥʘʤʘ ʪʘʤʳʨʣʘʨ ᴇʣʝʜʽ. ʉʦʥʜʳסʘʙʘʪʪʘץ

ʢʝʟʝשʽʥʽש ʩʦשʳʥʜʘ ʪʘʤʳʨ ʞװʡʝʩʽʥʽש ʪʘʨʤʘץʪʘʣʫ ʙʝʣʩʝʥʜʽʣʽʛʽ ʘʡʪʘʨʣʳץʪʘʡ ʪᴇʤʝʥʜʝʡʜʽ. 

ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ ʘʨʧʘ ᴇʩʽʤʜʽʢʪʝʨʽʥʽש ʪʦʧʳʨʘץʪʘסʳ ʙʫʳʥ ʪʘʤʳʨʣʘʨʳʥʳש ʜʘʤʫʳ 

ʤʠʥʝʨʘʣʜʳ ʪʳשʘʡʪץʳʰʪʘʨ ʤᴇʣʰʝʨʽ ʤʝʥ ʞʳʣʜʳץ ʞʘʫʳʥ-ʰʘʰʳʥ ʜʝשʛʝʡʽʥʝ ʪʽʢʝʣʝʡ 

ʙʘʡʣʘʥʳʩʪʳ ʝʢʝʥʽʥ ʜᴅʣʝʣʜʝʜʽ. ɾʘʣʧʳ ʘʣסʘʥʜʘ, ʪʳשʘʡʪץʳʰʪʘʨʜʳש ʙʘʨʣʳץ ʪװʨʽ 
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ᴇʩʽʤʜʽʢʪʝʨʜʽש ʪʘʤʳʨ ʞװʡʝʩʽʥʽץ שʘʨץʳʥʜʳ ʜʘʤʫʳʥʘ ʦש ᴅʩʝʨ ʝʪʝʜʽ. ᴄʩʽʨʝʩʝ, ʘʟʦʪ ʧʝʥ ʬʦʩʬʦʨ 

ʪʳשʘʡʪץʳʰʪʘʨʳʥ ʙʽʨʛʝ ץʦʣʜʘʥסʘʥ ʞʘסʜʘʡʜʘ ʦʣʘʨʜʳש ʪʠʽʤʜʽʣʽʛʽ ʘʡʪʘʨʣʳץʪʘʡ ʞʦסʘʨʳ ʝʢʝʥʽ 

ʘʥʳץʪʘʣʜʳ. 

ʂᴇʢʪʝʫ ʬʘʟʘʩʳʥʜʘ ʪץײʳʤʥʳש ᴇʥʛʽʰʪʽʛʽ ʤʝʥ ʜᴅʨʽʣʝʫʽʰʪʝʨʜʽש ᴅʩʝʨʽ ʟʝʨʪʪʝʣʜʽ. 

ʂʝʩʪʝʜʝ ʢᴇʨʩʝʪʽʣʛʝʥʜʝʡ, ᴄʩʝʤ, ʉʘʫʣʝ ʞᴅʥʝ ɾײʣʜʳʟ ʩʦʨʪʪʘʨʳʥʳש ʪץײʳʤʳʥ ʉץשײʘʨ-1 ʞᴅʥʝ 

ʉץשײʘʨ-4 ʧʨʝʧʘʨʘʪʪʘʨʳʤʝʥ ᴇשʜʝʫ ʘʨʧʘʥʳש ʢᴇʢʪʝʫʽʥʝ ʦש ᴅʩʝʨ ʝʪʝʜʽ. ᴄʩʽʨʝʩʝ, ᴄʩʝʤ 

ʩʦʨʪʳʥʜʘ ʘʨʧʘ ʢᴇʛʽ 1 ʰ.ʤ. ʙʦʡʳʥʰʘ ʦʨʪʘʰʘ ʝʩʝʧʧʝʥ ʪʠʽʩʽʥʰʝ 173,3 ʞᴅʥʝ 182,6 ᴇʩʽʤʜʽʢʢʝ 

ʞʝʪʝʜʽ (1-ʢʝʩʪʝ). 

 
1-ʢʝʩʪʝ ï ɸʨʧʘ  ʪץײʳʤʳʥ  ʩʝʙʝʨ  ʘʣʜʳʥʜʘ  ʜᴅʨʽʣʝʫʜʽש  ᴇʥʛʽʰʪʽʢ  ץʘʩʠʝʪʽʥʝ ᴅʩʝʨʽ 

 

 

ʉʦסʘʥ  ʪʦʧʳʨʘץ  ʞʘסʜʘʡʳʥʜʘ ʞᴅʥʝ ʢʣʠʤʘʪʪʳץ ʞʘסʜʘʡʜʘ  ʘʨʧʘ  ʪץײʳʤʳʥ  ʩʝʙʝʨ  

ʘʣʜʳʥʜʘ  ʜᴅʨʽʣʝʫ  װʰʽʥ  ʪᴅʞʽʨʠʙʝ  ʞʘʩʘʣʜʳ. ʉʘʫʣʝ  ʩʦʨʪʳʥʜʘסʳ ʦʨʪʘʰʘ ʩʘʥʳʥʜʳ 162,6; 

220,0  ʢᴇʨʩʝʪʪʽ, ʘʣ  ʙʘץʳʣʘʫ ᴇשʜʝʣʤʝʛʝʥ ʥײʩץʘʜʘ  152,0; 158,0  ʜʘʥʘ  1 ʰ.ʤʝʪʨʜʝʛʽ ʦʨʪʘʰʘ 

ʩʘʥʜʘסʳ ʢᴇʨʩʝʪʢʽʰʪʽ  ʢᴇʨʩʝʪʪʽ.  

ɾװʨʛʽʟʽʣʛʝʥ ʘʛʨʦʪʝʭʥʠʢʘʣʳץ ʰʘʨʘʣʘʨ ʪʦʧʳʨʘץʪʳײץ שʨסʘʫʳʥʘʥ ʪʫʳʥʜʘʡʪʳʥ 

ʩʪʨʝʩʩʪʽʢ ʬʘʢʪʦʨʣʘʨʜʳ ʞʦʶסʘ ʳץʧʘʣ ʝʪʝʜʽ. ɹײʣ ᴇʩʽʤʜʽʢʪʽש ᴇʩʫʽ ʤʝʥ ʜʘʤʫʳʥʳץ שʘʣʧʳʥʘ 

ʢʝʣʫʽʥʝ, ʞʘʧʳʨʘץ ʪʫʨʛʦʨʳʥ ʞʘץʩʘʨʪʫסʘ ʞᴅʥʝ ʩʘʨסʘʶ ʙʝʣʛʽʣʝʨʽʥ ʞʦʶסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

ᴆʩʽʤʜʽʢʪʽש ʙʠʦʣʦʛʠʷʣʳץ ʤװʤʢʽʥʜʽʛʽʥ ʪʦʣʳץ ʧʘʡʜʘʣʘʥʫ, ᴇʥʽʤʜʽʣʽʢʪʽ ʘʨʪʪʳʨʫ, ʪʦʧʳʨʘץ 

 שʪʳץʘʣʧʳʥʘ ʢʝʣʪʽʨʫ, ʘʨʘʤʰᴇʧʪʝʨʤʝʥ ʣʘʩʪʘʥʫʳʥ ʘʟʘʡʪʫ ʞᴅʥʝ ʪʦʧʳʨʘץ ʨʳʣʳʤʳʥײץ

 .ʘʞʝʪץ ʘ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ᴅʟʽʨʣʝʫשʩʘʪʳʥʜʘ ʞʘץʳʥ ʘʨʪʪʳʨʫ ʤʘסʥʘʨʣʳײץ

ʊʳשʘʡʪץʳʰʪʘʨʜʳש ʪװʨʽ, ʤᴇʣʰʝʨʽ, ʝʥʛʽʟʫ ʫʘץʳʪʳ ʤʝʥ ʪᴅʩʽʣʽ, ʩʦʥʜʘʡ-ʘץ ʦʣʘʨʜʳש 

ʘʨʘץʘʪʳʥʘʩʳ ʤʝʥ ʪʦʧʳʨʘץ-ʢʣʠʤʘʪ ʞʘסʜʘʡʣʘʨʳ ᴇʩʽʤʜʽʢ ᴇʥʽʤʜʽʣʽʛʽʥʝ ᴅʨʪװʨʣʽ ʜʝשʛʝʡʜʝ ᴅʩʝʨ 

ʝʪʝʜʽ. ɹײʣ ᴅʩʝʨʜʽײ שʟʘץʪʳסʳ ʜʘ ᴅʨץʠʣʳ ʙʦʣʫʳ ʤװʤʢʽʥ. ʊʦʧʳʨʘץץʘ ʝʥʛʽʟʽʣʛʝʥ ʪʳשʘʡʪץʳʰʪʘʨ 

ʝש ʘʣʜʳʤʝʥ ᴇʩʽʤʜʽʢʪʽץ שʦʨʝʢʪʝʥʫ ʨʝʞʠʤʽʥ ʞʘץʩʘʨʪʳʧ, ʦʥʳש ᴇʩʫʽ ʤʝʥ ʜʘʤʫʳʥ ץʘʤʪʘʤʘʩʳʟ 

ʝʪʝʜʽ. ᴆʩʽʤʜʽʢʪʝʨʜʽש ʦʥʪʦʛʝʥʝʟʽʥʽש ʙʘʩʪʘʧץʳ ʢʝʟʝשʜʝʨʽʥʜʝ ʦʣʘʨ ᴇʪʝ ʩʝʟʽʤʪʘʣ ʙʦʣʳʧ ʢʝʣʝʜʽ, 

ʩʝʙʝʙʽ ʪʘʤʳʨ ʞװʡʝʩʽ ʘʨץʳʣʳ ʩʫʜʳש ʢʝʣʫʽ ʘʟʘʡסʘʥ ʞʘסʜʘʡʜʘ ʢᴇʧʪʝʛʝʥ ᴇʩʽʤʜʽʢʪʝʨ ᴇʣʽʧ 

ʢʝʪʝʜʽ. ɹʽʟʜʽש ʟʝʨʪʪʝʫʣʝʨʽʤʽʟ ʤʠʥʝʨʘʣʜʳ ʪʳשʘʡʪץʳʰʪʘʨʜʳש ᴇʩʽʤʜʽʢʪʝʨʜʽש ʩʘץʪʘʣʫʳʥʘ ʦש 

ᴅʩʝʨʽʥ ʪʠʛʽʟʝʪʽʥʽʥ ʜᴅʣʝʣʜʝʜʽ. ʄʳʩʘʣʳ, ʉʘʫʣʝ ʩʦʨʪʳʥʳש ᴇʤʽʨʰʝשʜʽʢ ʢᴇʨʩʝʪʢʽʰʽ ʙʘץʳʣʘʫ 

ʥײʩץʘʩʳʥʜʘ 92,8% ʙʦʣʩʘ, N90P90 ʥײʩץʘʩʳʥʜʘ 99,4%-סʘ ʜʝʡʽʥ ʘʨʪʪʳ. 2-ʢʝʩʪʝʜʝ 

ʢᴇʨʩʝʪʽʣʛʝʥʜʝʡ ʘʨʧʘ ʜʘץʳʣʳʥʳש  ʙʽʨ ʰʘʨʰʳ ʤʝʪʨ ʞʝʨʜʝʛʽ ᴇʩʽʤʜʽʢ ʩʘʥʳʥʳש 

ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥ ʥײʩץʘʣʘʨʜʘʥ ʙʘʡץʘʫʳʤʳʟ ʙʦʡʳʥʰʘ, ʙʽʨʽʥʰʽ ʥײʩץʘʜʘ ʪʳשʘʡʪץʳʰʩʳʟ 

ʙʘץʳʣʘʫ ʥײʩץʘʜʘʩʳʥʜʘסʳ  ʉʘʫʣʝ ʩʦʨʪʳʥʳש ᴇʩʽʤʜʽʢ ʩʘʥʳ  275,5, ʘʣ, ʝʢʽʥʰʽ ʥײʩץʘʜʘ N60 

ʉʘʫʣʝ ʩʦʨʪʳʥʜʘ  278,2 ᴇʩʽʤʜʽʢ ʩʘʥʳ ʙʦʣʜʳ. תʰʽʥʰʽ N60P60 ʥײʩץʘʜʘ ᴇʩʽʤʜʽʢ ʩʘʥʳ 279,3 

 

ʉʦʨʪʪʘʨ 

 

ʊᴅʞʽʨʠʙʝ ʥײʩץʘʩʳ 

ᴆʩʽʤʜʽʢ ʩʘʥʳ  1 ʰ. ʤ/ʜʘʥʘ  ɹʘʨʣʳץ 

ᴇʩʽʤʜʽʢ,  

ʜʘʥʘ 

ʆʨʪʘʰʘ, 

ʩʘʥʳ      Ƚ ɯɯ   ɯɯɯ   

ᴄʩʝʤ St.  

 

ɹʘץʳʣʘʫ (ᴇשʜʝʣʤʝ-ʛʝʥ) 172,0 

 

140, 

 

144,0 

 

456,0 

 

152,0 

 

ʉץשײʘʨ-1(ʵʪʘʣʦʥ) 120,0 216,0 184,0 520,0 173,0 

ʉץשײʘʨ-4 200,0 236,0 112,0 548,0 182,6 

ʂʦʣʬʫʛʦ ʩʫʧʝʨ 188,0 156,0 140,0 484,0 161,3 

  

ʉʘʫʣʝ 

ɹʘץʳʣʘʫ (ᴇשʜʝʣʤʝ-ʛʝʥ) 156,0 192,0 128,0 476,0 158,0 

ʉץשײʘʨ-1 (ʵʪʘʣʦʥ) 164,0 160,0 164,0 488,0 162,6 

ʉץשײʘʨ-4 248,0 224,0 188,0 660,0 220,0 

ʂʦʣʬʫʛʦ ʩʫʧʝʨ 100,0 196,0 144,0 438,0 146,0 

  

ɾײʣʜʳʟ 

ɹʘץʳʣʘʫ (ᴇשʜʝʣʤʝ-ʛʝʥ) 144,0 176,0 164,0 484,0 161,3 

ʉץשײʘʨ-1 (ʵʪʘʣʦʥ) 124,0 196,0 204,0 522,0 174,0 

ʉץשײʘʨ-4 188,0 208,0 148,0 544,0 181,3 

ʂʦʣʬʫʛʦ  ʩʫʧʝʨ 232,0 176,0 144,0 552,0 184,0 
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ʙʦʣʩʘ, ʪᴇʨʪʽʥʰʽ ʥײʩץʘʜʘ N90P60 -275,0 ᴇʩʽʤʜʽʢ ʩʘʥʳ ʬʦʩʬʦʨ ʪʳשʘʡʪץʳʰʳʥʳש ʘʟ ʝʢʝʥʽʥ 

ʢᴇʨʩʝʪʪʽ. ᴆʩʽʤʜʽʢ ʩʘʥʳʥʳש ʝש ʞʦסʘʨסʳ ʢᴇʩʝʨʩʝʪʢʽʰʽʥ ʪᴇʨʪʽʥʰʽ ʥײʩץʘ N90P90 -280,9 

ʙʦʣסʘʥʳʥ ʜᴅʣʝʣʜʝʡʜʽ.  ɾװʨʛʽʟʽʣʛʝʥ ʙʘץʳʣʘʫ ʥᴅʪʠʞʝʣʝʨʽ ʘʨʧʘ ʩʦʨʪʪʘʨʳʥʳש ᴇʥʛʽʰʪʽʛʽʥʝ 

ʤʠʥʝʨʘʣʜʳ ʪʳשʘʡʪץʳʰʪʘʨʜʳש ᴅʩʝʨʽ ʘʡʪʘʨʣʳץʪʘʡ ʘʡʳʨʤʘʰʳʣʳץ ʪʫʜʳʨʤʘסʘʥʳʥ ʢᴇʨʩʝʪʪʽ. 

ɼʝʛʝʥʤʝʥ, N90P90 ʥײʩץʘʩʳʥʜʘ ᴇʥʛʽʰʪʽʢ ʙʘץʳʣʘʫ ʥײʩץʘʩʳʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ 1-1,3% ʞʦסʘʨʳ 

ʙʦʣʜʳ. ɸʣ ᴇʩʽʤʜʽʢʪʝʨʜʽש ᴇʤʽʨʰʝשʜʽʛʽ ʥʝʤʝʩʝ ʩʘץʪʘʣʫʳ ï ʜʘץʳʣʜʘʨʜʳש ʪʘʙʠסʠ ʞʘסʜʘʡʣʘʨסʘ 

ʙʝʡʽʤʜʝʣʫʽʥʽש ʤʘשʳʟʜʳ ʢᴇʨʩʝʪʢʽʰʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ (2-ʢʝʩʪʝ). 

 
2-ʢʝʩʪʝ ï ʄʠʥʝʨʘʣʜʳ ʪʳשʘʡʪץʳʰʪʳש ʘʨʧʘ ʩʦʨʪʪʘʨʳʥʳʥ ᴇʤʽʨʰʝשʜʽʛʽʥʝ ᴅʩʝʨʽ, 2022 ʞ. 

 

ʊᴅʞʽʨʠʙʝ 

ʥײʩץʘʩʳ 

 

ʉʦʨʪʪʘʨ 

ᴆʩʽʤʜʽʢ ʩʘʥʳ, 

ʜʘʥʘ /ʤĮ 

ᴆʥʛʽʰʪʽʛʽ, 

% 

ɾʠʥʘʫ ʘʣʜʳʥʜʘסʳ 

ᴇʩʽʤʜʽʢ ʩʘʥʳ, ʜʘʥʘ/ʤĮ 

ᴆʤʽʨʰʝשʜʽʢ 

 % ,ʘʩʠʝʪʽץ

1. N0 P0; 

ʙʘץʳʣʘʫ 

 

ᴄʩʝʤ, st 254,4 63,6 234,6 92,2 

 ɾײʣʜʳʟ 251,9 62,9 231,4 91,9 

  ʉʘʫʣʝ 275,5 68,9 255,8 92,8 

2. N60    

 

ᴄʩʝʤ, st 252,0 63,0 234,1 92,9 

 ɾײʣʜʳʟ 254,7 69,6 234,3 91,3 

  ʉʘʫʣʝ 278,2 63,7 256,8 92,9 

3. N60 P60; 

 

ᴄʩʝʤ, st 255,0 63,8 244,0 95,7 

 ɾײʣʜʳʟ 250,5 62,6 243,3 96,1 

  ʉʘʫʣʝ 279,3 69,8 270,2 97,7 

4. N90P60; 

 

ᴄʩʝʤ, st 257,3 64,3 247,0 96,0 

 ɾײʣʜʳʟ 255,5 63,9 248,8 97,4 

  ʉʘʫʣʝ 275,0 68,8 268,5 97,6 

5.N90P90 

 

ᴄʩʝʤ, st 258,7 64,7 256,0 98,2 

 ɾײʣʜʳʟ 256,2 64,1 254,7 99,3 

  ʉʘʫʣʝ 280,9 69,7 277,3 99,4 

ɽʂɽɸ 05  1,18 1,05 1,26 1,12 

 

ɸʨʧʘ ʩʦʨʪʪʘʨʳʥʜʘסʳ ʙײʣ ʢᴇʨʩʝʪʢʽʰ ʙʘץʳʣʘʫ ʥײʩץʘʩʳʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ 6,0-6,6% 

ʞʦסʘʨʳ ʙʦʣʜʳ. ɹʽʟ ʥʝʛʽʟʛʽ ʪʳשʘʡʪץʳʰ ʨʝʪʽʥʜʝ P60 ʥʝʛʽʟʽʥʜʝʛʽ ʬʦʩʬʦʨ ʪʳשʘʡʪץʳʰʳʥ 

 ʰʽʥʰʽװ ɽʢʽʥʰʽ ʞᴅʥʝ .ץʘʜʳץʜʽʛʽʥ ʘʨʪʪʳʨʘʪʳʥʳʥ ʙʘʡשᴇʤʽʨʰʝ שʦʣʜʘʥʫ ᴇʩʽʤʜʽʢʪʝʨʜʽץ

ʥײʩץʘʣʘʨʜʘ ᴇʥʫ ʪʝʢ ʬʦʩʬʦʨ ʪʳשʘʡʪץʳʰʳʥʳש ʤᴇʣʰʝʨʽʥʝ ʙʘʡʣʘʥʳʩʪʳ ʝʨʝʢʰʝʣʝʥʜʽ. ɸʪʘʧ 

ʘʡʪץʘʥʜʘ, ᴄʩʝʤ ʩʦʨʪʳʥʳש ᴇʥʛʽʰʪʽʛʽ 2,8% - סʘ, ʉᴅʫʣʝ ʩʦʨʪʳʥʳש ᴇʥʛʽʰʪʽʛʽ 5,2% - סʘ ʞᴅʥʝ 

ɾײʤʳʩ ʩʦʨʪʳʥʳש ᴇʥʛʽʰʪʽʛʽ 4,4% - סʘ ʘʨʪʪʳ. ɹײʣ ʢᴇʨʩʝʪʢʽʰʪʝʨ ʪʦʧʳʨʘץʪʳש ʬʦʩʬʦʨ 

ʪʳשʘʡʪץʳʰʪʘʨʳʥʘ ᴇʪʝ ʞʦסʘʨʳ ץʘʞʝʪʪʽʣʽʛʽʥ ʢᴇʨʩʝʪʝʜʽ. 

ᴆʩʽʤʜʽʢʪʝʨʜʽש ʜʘʤʫ ʩʘʪʳʩʳʥʜʘ, ᴅʩʽʨʝʩʝ ʢʦʣʝʦʧʪʠʣʴ ʙʫʳʥʳʥʜʘסʳ ʙʫʳʥ ʪʘʤʳʨʣʘʨʳ 

ʪװʧʪʝʥʫ ʤʝʥ ʪװʪʽʢʪʝʥʫ ʢʝʟʝשʜʝʨʽʥʜʝ ץʘʨץʳʥʜʳ ʜʘʤʠʜʳ. ʊװʪʽʢʪʝʥʫ ʢʝʟʝשʽʥʝʥ ʢʝʡʽʥ ײʨʳץ 

ʪʘʤʳʨʣʘʨʳ ʤʝʥ ʢʦʣʝʦʧʪʠʣʴ ʙʫʳʥʜʘסʳ ʪʘʤʳʨʣʘʨʜʳש ᴇʩʫʽ ʙʘʷʫʣʘʡʜʳ, ʘʣʘʡʜʘ ʦʣʘʨʜʳש 

ʪʽʨʰʽʣʽʛʽ ʜᴅʥʥʽש ʩװʪʪʝʥʫ ʢʝʟʝשʽʥʝ ʜʝʡʽʥ ʞʘʣסʘʩʘʜʳ. ʊװʪʽʢʪʝʥʫ ʤʝʥ ʤʘʩʘץʪʘʥʫ ʢʝʟʝשʜʝʨʽʥʜʝ 

ʙʘʩ ᴇʨʢʝʥʥʽש ʙʫʳʥ ʪʘʤʳʨʣʘʨʳ ץʘʡʪʘ ʞʘʥʜʘʥʳʧ, ᴇʩʫʽʥ ʢװʰʝʡʪʝʜʽ. ɸʨʧʘ ᴇʩʽʤʜʽʢʪʝʨʽ ʙʘʩ 

ʰʳסʘʨסʘʥʥʘʥ ʢʝʡʽʥ ʪʘʤʳʨʣʘʨ ʙʘʷʫ ʜʘʤʳסʘʥʳʤʝʥ, ʦʣʘʨʜʳש ᴇʩʫʽ ʜᴅʥ ʪʦʣʳʩץʘʥסʘ ʜʝʡʽʥ 

ʞʘʣסʘʩʘʜʳ. 

ᴆʩʽʤʜʽʢʪʝʨʜʽש ᴇʥʽʤʜʽʣʽʛʽʥʝ ᴅʩʝʨ ʝʪʝʪʽʥ ʤʘשʳʟʜʳ ʩʝʣʝʢʮʠʷʣʳץ ʙʝʣʛʽʣʝʨʜʽש ʙʽʨʽ 

ʤʘʩʘץʪʳש ʜᴅʥʜʽʣʽʛʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʄʘʩʘץʪʘסʳ ʜᴅʥ ʩʘʥʳʥʳש ʜʘʤʫ ʜʝשʛʝʡʽʥ ʘʥʳץʪʘʡʪʳʥ 

ʥʝʛʽʟʛʽ ʢᴇʨʩʝʪʢʽʰʪʝʨ ï ʤʘʩʘײ ץʟʳʥʜʳסʳ ʤʝʥ ʤʘʩʘץʰʘʣʘʨ ʩʘʥʳ. ɸʨʧʘ ʩʦʨʪʪʘʨʳʥʳש ʤʘʩʘץ 

ʜᴅʥʜʽʣʽʛʽ ʙʦʡʳʥʰʘ ʢʦʤʙʠʥʘʮʠʷʣʳץ ץʘʙʽʣʝʪʽʥ ʟʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ ʢᴇʨʩʝʪʢʝʥʜʝʡ, ʙײʣ 

ʙʝʣʛʽʥʽש ʢᴇʙʽʥʝʩʝ ʛʝʥʜʝʨʜʽש ʘʜʜʠʪʠʚʪʽ ᴅʩʝʨʽʤʝʥ ʙʘץʳʣʘʥʘʪʳʥʳʥ ʘʥʳץʪʘʣʜʳ. 

2021-2022 ʞʳʣʜʘʨ ʽʰʽʥʜʝ ʪʳשʘʡʪʳʣʤʘסʘʥ ʤᴇʣʜʝʢʪʝʨʜʝʛʽ ʩʘʧʘʣʳ ʪץײʳʤʥʳש 

ʰʳסʳʤʳ ʈ60-78,8-80,7 ʧʘʡʳʟסʘ ʪʝשʝʣʽʧ, N60P60 ʥײʩץʘʩʳʥʜʘ 79,8-82,1 %, N90P60 ï 80,5-
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82,5%, N90P90 ï 81,3-83,3 % ʘʨʘʣʳסʳʥʜʘ ʘʫʳʪץʳסʘʥ. ɼʝʤʝʢ, ʘʣʘש ʙʽʨʣʽʛʽʥʜʝʛʽ ʘʨʧʘ ᴇʥʽʤʽʥʽש 

ᴇʩʽʤʽʥʝ ץʦʩʳʤʰʘ, ᴇʩʽʤʜʽʢʪʝʨʜʽש ᴇʥʽʤʜʽʣʽʛʽʥ ʢᴇʪʝʨʫʜʝʛʽ ʳץʧʘʣʜʳ ʬʘʢʪʦʨ ʝʥʛʽʟʽʣʛʝʥ 

ʤʠʥʝʨʘʣʜʳ ʪʳשʘʡʪץʳʰ-ʪʘʨʜʳש ᴅʩʝʨʽʥʝʥ ʘʨʧʘ ʪץײʳʤʳʥʳש ʰʳסʳʤʳ 1,4-2,6 ʧʘʡʳʟסʘ 

ʘʨʪʘʪʳʥʜʳסʳʥ ʙʘʡץʘʡʤʳʟ. 

ʊʘʣʜʘʫסʘ ʘʣʳʥסʘʥ ʢᴇʨʩʝʪʢʽʰʪʽש ʝש ʞʦסʘʨʳ ʤᴅʥʽ 4 ʤʣʥ./ʛʘ ʪץײʳʤ ʩʝʙʫ ʤᴇʣʰʝʨʽʥʜʝ 

ʙʘʡץʘʣʘʜʳ. ɿʝʨʪʪʝʫ ʞʳʣʜʘʨʳʥ ʪʦʧʪʘʩʪʳʨʳʧ, ʳʣסʘʣʜʳʣʳץ ʞʘסʜʘʡʳʥʘ ʥʘʟʘʨ ʘʫʜʘʨʘ 

ʦʪʳʨʳʧ, ʙʘץʳʣʘʫ ʝʛʽʩʪʽʛʽʥʜʝʛʽ ʘʨʧʘ ʪץײʳʤʳʥʳש ʰʳסʳʤʳ ץʫʘשʰʳʣʳץ ʞʳʣʜʘʨʳ 71,7-

73,6%, ʦʨʪʘʰʘ ʳʣסʘʣʜʳʣʳץ ʞʘסʜʘʡʳʥʜʘ 79,8-81,7%, ʘʣ ʳʣסʘʣʜʳ ʞʳʣʜʘʨʳ 83,3-85,9% 

 .ʘʣʜʳץʩʘʩ ᴇʟʛʝʨʽʩʪʝʨ ʙʘʡץײ ʳʰʪʘʨ ʝʥʛʽʟʽʣʛʝʥ ʝʛʽʩʪʽʢʪʝʨʜʝ ʜʝץʘʡʪשʨʘʜʳ. ʄʠʥʝʨʘʣʜʳ ʪʳײץ

ʊץײʳʤʥʳש ᴇʥʫ ץʫʘʪʳ ʝʛʽʩʪʽʢ ʩʘʧʘʩʳ ʤʝʥ ᴇʥʽʤʜʽʣʽʢ ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥ ʘʡץʳʥ ʘʥʳץʪʘʡʪʳʥ 

ʥʝʛʽʟʛʽ ʬʘʢʪʦʨ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɹײʣ ʢᴇʨʩʝʪʢʽʰʪʽש ʝʢʧʝ ʜʘץʳʣʜʘʨʜʳש ʞʝʨ ʙʝʪʽʥʝ ʙʽʨʢʝʣʢʽ 

ᴅʨʽ ʪʦʣʳץ ʢᴇʢʪʝʧ ʰʳסʫʳʥʘ ʝʨʝʢʰʝ ᴅʩʝʨʽ ʙʘʨ. 

ɿʝʨʪʪʝʫ ʞʳʣʜʘʨʳ ʤʠʥʝʨʘʣʜʳ ʪʳשʘʡʪץʳʰʪʘʨ ʤʝʥ ʪץײʳʤ ʩʝʙʫ ʤᴇʣʰʝʨʽʥʝ 

ʙʘʡʣʘʥʳʩʪʳ ʘʨʧʘ ʪץײʳʤʳʥʳש ᴇʥʫ ץʫʘʪʳ ʦʨʪʘ ʝʩʝʧʧʝʥ 92,4-95,2% ʘʨʘʣʳסʳʥʜʘ ʙʦʣʜʳ, ʙײʣ 

ʙʘץʳʣʘʫʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ 1,3-2,1% ʞʦסʘʨʳ. פʫʘשʰʳʣʳץ ʞʳʣʜʘʨʳ ʪʳשʘʡʪʳʣʤʘסʘʥ 

ʝʛʽʩʪʽʢʪʝʨʜʝ ᴇʥʫ ץʫʘʪʳ 87,6-89,8% ʜʝʡʽʥ ʪᴇʤʝʥʜʝʩʝ, ʞʘʫʳʥ-ʰʘʰʳʥ ʤʦʣ ʞʳʣʜʘʨʳ N90P90 

 .ʳʥʜʘ ʙʦʣʜʳסʫʘʪʳ 95,7-97,3% ʘʨʘʣʳץ ᴇʥʫ שʳʤʥʳץײʘʥ ʝʛʽʩʪʽʢʪʝ ʪסʦʣʜʘʥʳʣץ

 ʪʘʡʣʘʥʜʳʨʫשʦʨʝʢʪʝʥʫʜʽ ʦץ ʳʰʪʘʨʤʝʥץʘʡʪשʘʣ ʤʝʥ ʤʠʥʝʨʘʣʜʳ ʪʳסʦʨʳʪʳʥʜʳʩʳʥʜʘ, ʳʣפ

ʘʨʧʘ ʪװʩʽʤʽʥ ʘʨʪʪʳʨʫʤʝʥ ץʘʪʘʨ, ʪץײʳʤʥʳש ʝʛʽʩʪʽʢ ʩʘʧʘʩʳʥ ʘʡʪʘʨʣʳץʪʘʡ ʞʘץʩʘʨʪʘʜʳ. 

ɾʘʟʜʳץ ʘʨʧʘ ï ʤʘʩʘץʪʳ ʜᴅʥʜʽ ʜʘץʳʣʜʘʨʳ ʘʨʘʩʳʥʜʘ ײץʨסʘץʰʳʣʳץץʘ ʪᴇʟʽʤʜʽ ʞᴅʥʝ ʝש 

ʞʳʣʜʘʤ ᴇʩʝʪʽʥ ʜʘץʳʣ. פʦʨʰʘסʘʥ ʦʨʪʘ ʞʘסʜʘʡʣʘʨʳʥʘ ʞʦסʘʨʳ ʙʝʡʽʤʜʝʣʫʽʥʽש ʘʨץʘʩʳʥʜʘ ʙײʣ 

ʜʘץʳʣ ײץʨסʘץ ʜʘʣʘ ʘʡʤʘץʪʘʨʳʥʜʘ ʜʘ, ʙʠʽʢ ʪʘʫʣʳ ʘʡʤʘץʪʘʨʜʘ ʜʘ ʞʘץʩʳ ᴇʩʝʜʽ. ʂᴇʧʪʝʛʝʥ 

 ץʙʠʦʣʦʛʠʷʣʳ שʽ ʝʛʽʣʝʪʽʥ ʩʦʨʪʪʳשᴇʩʫ ʢʝʟʝ שʳʣʳʤʠ ʟʝʨʪʪʝʫʣʝʨʛʝ ʩᴅʡʢʝʩ, ʘʨʧʘʥʳס

ʝʨʝʢʰʝʣʽʢʪʝʨʽ ʤʝʥ ᴇʩʽʨʽʣʛʝʥ ʘʫʜʘʥסʘ ʙʘʡʣʘʥʳʩʪʳ 60-120 ʢװʥ ʘʨʘʣʳסʳʥʜʘ ᴇʪʝʪʽʥʽ 

ʘʥʳץʪʘʣʜʳ. 

ɹʽʟʜʽש ʟʝʨʪʪʝʫʣʝʨʽʤʽʟʜʝ ʞʘʟʜʳץ ʘʨʧʘʥʳש ʘʫʜʘʥʜʘʩʪʳʨʳʣסʘʥ ᴄʩʝʤ, ʉʘʫʣʝ ʞᴅʥʝ 

ɾײʣʜʳʟ ʩʦʨʪʪʘʨʳʥʳש ᴇʩʫ ʢʝʟʝשʽʥʽײ שʟʘץʪʳסʳ ʘʛʨʦʪʝʭʥʠʢʘʣʳץ ʪᴅʩʽʣʜʝʨ ʤʝʥ ʞʳʣʜʳש ʘʫʘ 

ʨʘʡʳʥʘ ץʘʨʘʡ 65-ʪʝʥ 98 ʢװʥʛʝ ʜʝʡʽʥ ᴇʟʛʝʨʽʧ, ʦʨʪʘ ʝʩʝʧʧʝʥ 82 ʢװʥ ʙʦʣʜʳ. 

ɸʣʤʘʪʳ ʦʙʣʳʩʳʥʳש ʳʣסʘʣʳ ʪʘʧʰʳ ʪᴅʣʽʤʽ ʘʡʤʘסʳʥʜʘ ʞʘʟʜʳץ ʘʨʧʘʥʳש ᴇʩʫʽ 

ʪʦʧʳʨʘץ ʳʣסʘʣʜʳʣʳסʳ ʤʝʥ ʪʝʤʧʝʨʘʪʫʨʘʩʳʥʘ ʪᴅʫʝʣʜʽ ץʘʣʳʧʪʘʩʳʧ, ᴇʩʽʤʜʽʢʪʝʨ ץʳʩץʳ-

ʢᴇʢʪʝʤʛʽ ʳʣסʘʣ ץʦʨʳʥ ʪʠʽʤʜʽ ʧʘʡʜʘʣʘʥʳʧ, ʰʽʣʜʝ ʘʡʳʥʘ ʜʝʡʽʥ ʜᴅʥ ʪװʟʝʜʽ. ɹײʣ ʘʡʤʘץʪʘ ʘʨʧʘ 

ᴇʩʫ ʢʝʟʝשʽ ʥʝʛʽʟʽʥʝʥ ʩᴅʫʽʨ-ʤʘʫʩʳʤ ʘʡʣʘʨʳʥ ץʘʤʪʠʜʳ, ʞᴅʥʝ ʦʩʳ ʢʝʟʝשʜʝ ʝʢʽ ʥʝʛʽʟʛʽ ײץʙʳʣʳʩ 

ʙʘʡץʘʣʘʜʳ: ʙʽʨʽʥʰʽʜʝʥ, ᴇʩʽʤʜʽʢ ᴇʩʢʽʥʜʝʨʽ ʢᴇʢʪʝʧ ʰʳץץʘʥʥʘʥ ʧʽʩʫ ʤʝʨʟʽʤʽʥʝ ʜʝʡʽʥ 

ʤʠʥʝʨʘʣʜʳ ʪʳשʘʡʪץʳʰʪʘʨʜʳש ʤᴇʣʰʝʨʽ ʘʡʪʘʨʣʳץʪʘʡ ʪᴇʤʝʥʜʝʡʜʽ; ʝʢʽʥʰʽʜʝʥ, ʘʫʘ 

ʪʝʤʧʝʨʘʪʫʨʘʩʳ ʢװʥʥʝʥ-ʢװʥʛʝ ʞʦסʘʨʳʣʘʡʜʳ.  

ʉʦʥʜʳץʪʘʥ ʪʦʧʳʨʘץʪʘסʳ ʤʠʥʝʨʘʣʜʳ ʪʳשʘʡʪץʳʰʪʘʨʜʳש ʞʝʪʽʩʧʝʫʰʽʣʽʛʽ ʤʝʥ ʞʦסʘʨʳ 

ʪʝʤʧʝʨʘʪʫʨʘ ʘʨʧʘ ᴇʩʽʤʜʽʢʪʝʨʽʥʽש ʜʘʤʫʳʥ ʞʝʜʝʣʜʝʪʽʧ, ᴇʩʫ ʢʝʟʝשʽʥʽײ שʟʘץʪʳסʳ ʤʝʥ ʜᴅʥ 

ᴇʥʽʤʽʥʝ ʪʝʨʽʩ ᴅʩʝʨ ʝʪʝʜʽ. ʅʝʛʽʟʛʽ ʪʳשʘʡʪץʳʰ ʨʝʪʽʥʜʝ ʬʦʩʬʦʨ ʪʳשʘʡʪץʳʰʳʥ ʝʥʛʽʟʫ 

ᴇʩʽʤʜʽʢʪʝʨʜʽש ᴇʤʽʨʰʝשʜʽʛʽʥ ʘʨʪʪʳʨסʘʥʳʥ ʢᴇʨʩʝʪʝʜʽ. ᴄʩʝʤ ʩʦʨʪʳʥʜʘ ᴇʤʽʨʰʝשʜʽʢ 2,8%, 

ʉʘʫʣʝ ʩʦʨʪʳʥʜʘ 5,2%, ʘʣ ɾײʣʜʳʟ ʩʦʨʪʳʥʜʘ 4,4% ᴇʩʪʽ. ʆʩʳʣʘʡʰʘ, ʬʦʩʬʦʨ 

ʪʳשʘʡʪץʳʰʳʥʳץ שʘʞʝʪʪʽʣʽʛʽ ʞʦסʘʨʳ ʝʢʝʥʽ ʘʡץʳʥ ʢᴇʨʽʥʝʜʽ. ɹʽʨʘץ ʢᴇʧʪʝʛʝʥ 

ʰʘʨʫʘʰʳʣʳץʪʘʨ ʵʢʦʥʦʤʠʢʘʣʳץ ʩʝʙʝʧʪʝʨʤʝʥ ʬʦʩʬʦʨ ʪʳשʘʡʪץʳʰʪʘʨʳʥ ʝʥʛʽʟʙʝʡʜʽ ʥʝʤʝʩʝ 

ʞʝʪʢʽʣʽʢʩʽʟ ʧʘʡʜʘʣʘʥʘʜʳ, ʙײʣ ᴇʟ ʢʝʟʝʛʽʥʜʝ ʘʟʦʪ ʧʝʥ ʬʦʩʬʦʨ ʘʨʘʩʳʥʜʘסʳ ʪʝʧʝ-ʪʝשʜʽʢʪʽש 

ʙײʟʳʣʫʳʥʘ ᴅʢʝʣʝʜʽ. 

ɸʨʧʘʥʳש ʙʘʩʪʘʧץʳ ʢʝʟʝשʽʥʜʝʛʽ ץʘʨץʳʥʜʳ ᴇʩʫʽ ʦʥʳש ʪʠʽʤʜʽ ʜʘʤʫʳ װʰʽʥ ʤʘשʳʟʜʳ, 

ʩʝʙʝʙʽ ʜᴅʣ ʦʩʳ ʢʝʟʝשʜʝ ʘʨʧʘ ʩʘʙʘץ ץʘʣʳʧʪʘʩʪʳʨʳʧ, ᴇʩʫʽʥ ʘʨʪʪʳʨʘʜʳ. ɹײʣ ʪʠʽʤʜʽʣʽʢ 

ʩʦʨʪʪʳש ʘʜʘʧʪʘʮʠʷʩʳʥʘ ʞᴅʥʝ ʦʥʪʦʛʝʥʝʟʜʽש ʘʣסʘʰץʳ ʢʝʟʝשʽʥʽש ʰʝʰʫʰʽ ʨᴇʣʽʥʝ 

ʙʘʡʣʘʥʳʩʪʳ. ɹʽʟʜʽש ʟʝʨʪʪʝʫʣʝʨʽʤʽʟʛʝ ʩᴅʡʢʝʩ, ʘʨʧʘʥʳש ʪװʧʪʝʥʫ ʢʝʟʝשʽʥʜʝ ʤʠʥʝʨʘʣʜʳ 

ʪʳשʘʡʪץʳʰʪʘʨʜʳ ʝʥʛʽʟʫ ᴇʩʽʤʜʽʢʪʽץ שʘʨץʳʥʜʳ ᴇʩʫʽʥʝ ʳץʧʘʣ ʝʪʪʽ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, 

ᴇʩʽʤʜʽʢʪʝʨʜʽש ʢʝʣʝʩʽ ʜʘʤʫ ʬʘʟʘʣʘʨʳʥʜʘ ʜʘ ʪײʨʘץʪʳ ᴇʩʫ ʙʘʡץʘʣʜʳ. ʄʠʥʝʨʘʣʜʳ 
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ʪʳשʘʡʪץʳʰʪʘʨʜʳש ʤᴇʣʰʝʨʽʥ ʘʨʪʪʳʨסʘʥ ʢʝʟʜʝ ʘʨʧʘ ʩʦʨʪʪʘʨʳʥʳש ʚʝʛʝʪʘʮʠʷʣʳץ ʢʝʟʝשʽ 4-7 

ʢװʥʛʝ ץʳʩץʘʨʜʳ. 

ʊʘʥʘʧʪʘסʳ ʝʛʽʩʪʽʢʪʽש ʰʳסʳʤʜʳʣʳסʳ ʤʝʥ ʘʣʘש ʙʽʨʣʽʛʽʥʜʝ ʪװʟʽʣʝʪʽʥ ᴇʩʽʤʜʽʢʪʝʨ 

ʞʠʽʣʽʛʽ ʙʽʨʽʥʰʽ ʢʝʟʝʢʪʝ ʪץײʳʤʥʳש ʟʝʨʪʭʘʥʘʣʳץ ᴇʥʛʽʰʪʽʛʽʥʝ ʙʘʡʣʘʥʳʩʪʳ, ʩʝʙʝʙʽ ץʦʩʳʤʰʘ 

ʬʘʢʪʦʨʣʘʨʜʳ ʝʩʝʧʪʝʤʝʛʝʥʜʝ, ʟʝʨʪʭʘʥʘʣʳץ ʞᴅʥʝ ʝʛʽʩʪʽʢ ᴇʥʛʽʰʪʽʢʪʝʨʽ ʘʨʘʩʳʥʜʘ ᴅʨʜʘʡʳʤ 

ʪʽʢʝʣʝʡ ʙʘʡʣʘʥʳʩ ʙʘʡץʘʣʘʜʳ. ʊʳשʘʡʪʳʣʤʘסʘʥ ʝʛʽʩʪʽʢ ʥײʩץʘʣʘʨʳʥʘʥ ʘʣʳʥסʘʥ ʜᴅʥ 

 ʳʥʜʘ ʙʦʣʜʳ, ʘʣ ʤʠʥʝʨʘʣʜʳסᴇʥʛʽʰʪʽʛʽ 93,4-95,3% ʘʨʘʣʳ ץʟʝʨʪʭʘʥʘʣʳ שʣʛʽʣʝʨʽʥʽװ

ʪʳשʘʡʪץʳʰʪʘʨ ʝʥʛʽʟʽʣʛʝʥ ʘʣʘשʜʘʨʜʘ ʙײʣ ʢᴇʨʩʝʪʢʽʰ ʦʨʪʘ ʝʩʝʧʧʝʥ 0,8-2,5% ʪᴇʤʝʥ ʙʦʣסʘʥ. 

ʓʣסʘʣʜʳʣʳץץʘ ʙʘʡʣʘʥʳʩʪʳ ʞʳʣʜʘʨ ʘʨʘʩʳʥʜʘסʳ ʘʡʳʨʤʘʰʳʣʳץ ʪʽʧʪʽ ʞʦסʘʨʳ ʙʦʣʳʧ, 3,3-

3,8% ʜʝʡʽʥ ʞʝʪʪʽ (3-ʢʝʩʪʝ). 
 

3-ʢʝʩʪʝ ï ʄʠʥʝʨʘʣʜʳ ʪʳשʘʡʪץʳʰʪʘʨʜʳש ʘʨʧʘ ʜʘץʳʣʳʥʳש  ᴇʥʽʤʽʥʝ  ᴅʩʝʨʽ 

 

ʉʦʨʪʪʘʨ ʊᴅʞʽʨʠʙʝ ʥײʩץʘʩʳ 

ɼᴅʥ ײץʨʘʤʳʥʜʘ-

 -ʫʳʟ ʤᴇʣץʳ ʘס

ʰʝʨʽ, %  

ɼᴅʥʥʽץ שʘʫʳʟ-

ʜʳʣʳסʳ, % 

 

 

ᴆʥʽʤ ʮ/ʛʘ 

ᴄʩʝʤ st. 

 

1.ɹʘץʳʣʘʫ N0P0  13,5 12,6 24,0 

2. N60 14,0 11,9 25,0 

3. N60P60 14,0 10,0 25,9 

4. N90P60 14,3 11,9 25,2 

5.N90P90 14.4 9,0 26,4 

 

ʉʘʫʣʝ 

1.ɹʘץʳʣʘʫ N0P0  11,2 10,0 30,1 

2. N60 13.5 9,01 32,0 

3. N60P60 13,6 8,0 32,7 

4. N90P60 14,0 8,11 31,9 

5.N90P90 15,7 7,46 
33,6 

 

ɾײʣʜʳʟ 

1.ɹʘץʳʣʘʫ N0P0    14,3 11,9 30,0 

2. N60 14.4 9,02 32,0 

3. N60P60 14,9 8,12 31,9 

4. N90P60 13.9 9,2 31,0 

5.N90P90 13,0 7,47 32,4 

ɽʩʢʝʨʪʫ 

 

ʉʦʨʪʳ ᴄʩʝʤ ɽɽɸ05=1,05 ʮ/ʛʘ 

ʉʦʨʪʳ ʉʘʫʣʝ ɽɽɸ05=1,10 ʮ/ʛʘ 

ʉʦʨʪʳ ɾײʣʜʳʟ ɽɽɸ05=1,39 ʮ/ʛʘ 

 

ʊᴅʞʽʨʠʙʝ ʥᴅʪʠʞʝʣʝʨʽ ʙʦʡʳʥʰʘ, ʙʘץʳʣʘʫ ʝʛʽʩʪʽʛʽʥʜʝ ᴇʥʜʽʨʽʣʛʝʥ ʪץײʳʤʥʳש ʦʥ ʢװʥʜʽʢ 

ʙʠʽʢʪʝʧ ᴇʩʫʽ ʥײʩץʘʣʘʨ ʙʦʡʳʥʰʘ ʦʨʪʘ ʝʩʝʧʧʝʥ 14,1-14,9 ʩʘʥʪʠʤʝʪʨʛʝ ʞʝʪʪʽ. ɸʣ ʤʠʥʝʨʘʣʜʳ 

ʪʳשʘʡʪץʳʰʪʘʨ ʝʥʛʽʟʽʣʛʝʥ ʘʣʘשʜʘʨʜʘ ʙײʣ ʢᴇʨʩʝʪʢʽʰ ʪʠʽʩʽʥʰʝ 15,0-15,9 ʩʤ; 15,3-16,2 ʩʤ 

ʞᴅʥʝ 15,4-16,3 ʩʤ ʘʨʘʣʳסʳʥʜʘ ʙʽʨʰʘʤʘ ʞʦסʘʨʳ ʙʦʣʜʳ.  

N60, N60P60, N90P60, N90P90, ʤʠʥʝʨʘʣʜʳ ʪʳשʘʡʪץʳʰʪʘʨ  ʙʝʨʛʝʥʜʝ  ʘʣʳʥסʘʥ ᴇʥʽʤ 

ʘʨʧʘʥʳש  ʉʘʫʣʝ  ʩʦʨʪʳʥʜʘ 32,7; 31,9; 33,6 ʮ/ʛʘ-ʥʘ ᴇʥʽʤ ʘʣʳʥʜʳ; ɾײʣʜʳʟ ʩʦʨʪʳʥʜʘ 32,0; 

31,9; 31,0 32,4 ʮ/ʛʘ ʘʣʩʘ, ʩʪʘʥʜʘʨʪ ᴄʩʝʤ ʩʦʨʪʳʥʜʘ 25,0; 25,9; 25,2; 26,4 ʮ/ʛʘ ᴇʥʽʤ ʙʝʨʜʽ. ʆʩʳ 

 ʢᴇʨʩʝʪʢʽʰʪʝʨʽ ʉʘʫʣʝ שʘʥ ᴇʥʽʤʜʝʨʜʽסʳ ʘʣʳʥסʘʣʘʨʳʥʜʘץʩײʳ ʥסʳʣʘʫʜʘץʙʘ שʰ ʩʦʨʪʪʳװ

ʩʦʨʪʳʥʜʘ  32,0 ʮ/ʛʘ, ɾײʣʜʳʟ ʩʦʨʪʳ 30,0 ʮ/ʛʘ ʞᴅʥʝ ʉʪʘʥʜʘʨʪ ᴄʩʝʤ ʩʦʨʪʳ 24,0 ʮ/ʛʘ ᴇʥʽʤ 

ʘʣʳʥʜʳ ʤʠʥʝʨʘʣʜʳ ʪʳשʘʡʪץʳʰʪʘʨ ʙʝʨʽʣʤʝʛʝʥʥʝʥ ʪᴇʤʝʥ ᴇʥʽʤ ʘʣʳʥסʘʥʳ ʙʘʡץʘʣʜʳ. ɼᴅʣ 

ʦʩʥʜʘʡ ʢᴇʨʩʝʪʢʽʰʪʝʨʜʽ ʜᴅʥʥʽײץ שʨʘʤʳʥʜʘסʳ ʘץʫʳʟ ʤᴇʣʰʝʨʽʥʽש ʧʘʡʳʟʜʳʣʳסʳʥʘʥʜʘ ʞᴅʥʝ 

ʜᴅʥʥʽץ שʘʫʳʟʜʳʣʳסʳ ʩʳʨʘ ʞʘʩʘʡʪʳʥ ʢᴇʨʩʝʪʢʽʰʽʥʝʥʜʝ ᴇʪʝ ʪᴇʤʝʥ ʝʢʝʥʽ ʜᴅʣʝʣʜʝʥʜʽ ʙʽʟʜʽש 

ʟʝʨʪʪʝʫʣʝʨʽʤʽʟ ʙʦʡʳʥʰʘ.       

ʐʘʨʫʘʰʳʣʳץ  ʪʠʽʤʜʽʣʽʢ  ʪʠʽʩʽʥʰʝ  28,7; 44,3; 56,3; 67,8 % (ᴄʩʝʤ st); 30,2; 49,3; 59,3; 

77,0 % (ʉʘʫʣʝ ʩʦʨʪʳʥ) ʙʘץʳʣʘʫʳʤʝʥ  ʩʘʣʳʩʪʳʨסʘʥʜʘ ʞʦסʘʨʳ ʩʦʨʪ ʙʦʣʜʳ. 
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ɹʽʟʜʽש ʟʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽʤʽʟʛʝ ʩװʡʝʥʩʝʢ, ʘʨʧʘ ʜʘץʳʣʳʥʳש ʪᴅʣʽʤʽ ʞʝʨʜʝʛʽ ʪװʩʽʤʽ 

ʙʘʩץʘ ʜʘץʳʣʜʘʨסʘ ץʘʨʘסʘʥʜʘ ʙʽʨʰʘʤʘ ʞʦסʘʨʳ ʙʦʣʳʧ ʰʳץʪʳ. ʆʩʳסʘʥ ʙʘʡʣʘʥʳʩʪʳ ʘʨʧʘ 

ʜʘץʳʣʳʥʳש ʪʠʽʤʜʽʣʽʛʽ ʜʝ ʞʦסʘʨʳ ʜʝʧ ץʦʨʳʪʳʥʜʳ ʞʘʩʘʫסʘ ʙʦʣʘʜʳ. 

ʊᴅʣʽʤʽ ʘʡʤʘץʪʘʨסʘ ʙʝʡʽʤʜʝʣʛʝʥ ʘʨʧʘʥʳש ʞʘשʘ ʩʦʨʪʪʘʨʳʥʳש ʩʘʣʳʩʪʳʨʤʘʣʳ 

ᴇʥʽʤʜʽʣʽʛʽʥ ʪʘʣʜʘʡ ʦʪʳʨʳʧ, ʨʝʩʧʫʙʣʠʢʘʤʳʟʜʳש ʦשʪװʩʪʽʢ-ʰʳסʳʩʳʥʜʘסʳ ʩײʨ ʪʦʧʳʨʘץʪʘ ʝש 

ʞʦסʘʨʳ ᴇʥʽʤ ʙʝʨʝʪʽʥ ʉʘʫʣʝ ʞᴅʥʝ ɾײʣʜʳʟ ʩʦʨʪʪʘʨʳʥ ᴇʥʜʽʨʽʩʢʝ ʝʥʛʽʟʫʛʝ ʪʦʣʳץ ʥʝʛʽʟ ʙʘʨ. 

ɸʨʧʘ ʜʘץʳʣʳʥʳש ʩʦʨʪʪʘʨʳʥʘ ʤʠʥʝʨʘʣʜʳ ʪʳשʘʡʪץʳʰʪʘʨʜʳ ץʦʣʜʘʥʫʜʳש ʙʦʣʘʰʘסʳ ʟʦʨ 

ʞᴅʥʝ ʵʢʦʥʦʤʠʢʘʣʳץ ʪʠʽʤʜʽʣʽʛʽ ʞʦסʘʨʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

ɿʝʨʪʪʝʫ ʞײʤʳʩʳʥʜʘ ʘʨʧʘ ʩʦʨʪʪʘʨʳʥʘ N90P90 ʤʠʥʝʨʘʣʜʳ ʪʳשʘʡʪץʳʰʳʥ  

ʧʘʡʜʘʣʘʥʫʜʳ ɸʣʤʘʪʳ ʦʙʣʳʩʳ, פʘʨʘʩʘʡ ʘʫʜʘʥʳʥʜʘסʳ  ʞʝʢʝ ʰʘʨʫʘץʦʞʘʣʳץ ʩʝʨʽʢʪʝʩʪʽʢ-

ʪʝʨʛʝ,  ɸᴆʂ  ʧʘʡʜʘʣʘʥʫʜʳ ײʩʳʥʘʤʳʟ.  

 ʳʰʪʘʨ ʘʨʧʘץʘʡʪשʦʨʳʪʳʥʜʳ. ɿʝʨʪʪʝʫʣʝʨ ʢᴇʨʩʝʪʢʝʥʜʝʡ, ʤʠʥʝʨʘʣʜʳ ʪʳפ

ʩʦʨʪʪʘʨʳʥʳש ᴇʥʫʽʥʝ ʞᴅʥʝ ʩʘץʪʘʣʫʳʥʘ ʦש ᴅʩʝʨ ʝʪʝʜʽ. ʉʘʫʣʝ ʩʦʨʪʳʥʳש ᴇʥʛʽʰʪʽʛʽ ʙʘץʳʣʘʫ 

ʥײʩץʘʩʳʤʝʥ (N90P90 ʥײʩץʘʩʳ) ʩʘʣʳʩʪʳʨסʘʥʜʘ 92,8%-ʜʘʥ 99,4%-סʘ ʜʝʡʽʥ ᴇʩʪʽ. ɾʘʣʧʳ, ʘʨʧʘ 

ʩʦʨʪʪʘʨʳ װʰʽʥ ʙײʣ ʢᴇʨʩʝʪʢʽʰ ʙʘץʳʣʘʫ ʥײʩץʘʩʳʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ 6,0-6,6% ʞʦסʘʨʳ 

ʙʦʣʜʳ. ʌʦʩʬʦʨ ʪʳשʘʡʪץʳʰʳʥ ʥʝʛʽʟʛʽ ʪʳשʘʡʪץʳʰ ʨʝʪʽʥʜʝ ʈ60 ʤᴇʣʰʝʨʽʥʜʝ ץʦʣʜʘʥʫ 

ᴇʥʛʽʰʪʽʢʪʽש ʞʦסʘʨʳʣʘʫʳʥʘ ʳץʧʘʣ ʝʪʪʽ. ɽʢʽʥʰʽ ʞᴅʥʝ װʰʽʥʰʽ ʥײʩץʘʣʘʨʜʘסʳ ᴇʥʛʽʰʪʽʢ ʪʝʢ 

ʬʦʩʬʦʨ ʪʳשʘʡʪץʳʰʪʘʨʳʥʳש ʤᴇʣʰʝʨʽʥʝ ʙʘʡʣʘʥʳʩʪʳ ʝʨʝʢʰʝʣʝʥʜʽ, ʷסʥʠ ᴇʥʛʽʰʪʽʛʽ ᴇʩʪʽ: 

ᴄʩʝʤ ʩʦʨʪʳʥʜʘ 2,8%, ʉʘʫʣʝ ʩʦʨʪʳʥʜʘ 5,2% ʞᴅʥʝ ɾײʣʜʳʟ ʩʦʨʪʳʥʜʘ 4,4%. ɹײʣ ʥᴅʪʠʞʝʣʝʨ 

ʘʨʧʘ ᴇʩʽʨʫ ʢʝʟʽʥʜʝ ʪʦʧʳʨʘץʪʳש ʬʦʩʬʦʨ ʪʳשʘʡʪץʳʰʪʘʨʳʥʘ ʞʦסʘʨʳ ץʘʞʝʪʪʽʣʽʛʽʥ ʢᴇʨʩʝʪʝʜʽ. 

ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ ʙʦʡʳʥʰʘ ʉץשײʘʨ-4 ʞᴅʥʝ ʂʦʣʬʫʛʦ ʩʫʧʝʨ ʧʨʝʧʘʨʘʪʪʘʨʳʤʝʥ ʩʝʙʫ 

ʘʣʜʳʥʜʘ ʘʨʧʘ ʪץײʳʤʳʥ ᴇשʜʝʫ ʘʫʨʫʜʳש ʜʘʤʫʳʥ ʪᴇʤʝʥʜʝʪʝʪʽʥʽ ʞᴅʥʝ ʪץײʳʤʥʳש ᴇʥʫʽʥʝ ʦש 

ᴅʩʝʨ ʝʪʝʪʽʥʽ ʜᴅʣʝʣʜʝʥʜʽ. 
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Įʋʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʐʘʢʘʨʠʤʘ ʛʦʨʦʜʘ ʉʝʤʝʡ, ʛ. ʉʝʤʝʡ, ʂʘʟʘʭʩʪʘʥ 
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ɸʥʥʦʪʘʮʠʷ. ʗʯʤʝʥʴ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʥʘʨʦʜʥʦʤ ʭʦʟʷʡʩʪʚʝ: ʝʛʦ ʟʝʨʥʘ ʧʨʠʤʝʥʷʶʪʩʷ ʚ 

ʨʘʟʥʳʭ ʦʪʨʘʩʣʷʭ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʘʟʥʦʦʙʨʘʟʥʦʡ ʧʨʦʜʫʢʮʠʠ. ʗʯʤʝʥʥʘʷ ʢʨʫʧʘ ʷʚʣʷʝʪʩʷ ʮʝʥʥʳʤ ʠ 

ʧʠʪʘʪʝʣʴʥʳʤ ʧʨʦʜʫʢʪʦʤ. ɽʛʦ ʩʦʩʪʘʚ ʚʢʣʶʯʘʝʪ 12-14% ʙʝʣʢʘ, 2-3% ʞʠʨʘ, 54-55% ʢʨʘʭʤʘʣʘ, 5,5-

5,8% ʢʣʝʪʯʘʪʢʠ ʠ 2-3% ʟʦʣʳ, ʠ ʵʪʠ ʧʦʢʘʟʘʪʝʣʠ ʤʦʛʫʪ ʠʟʤʝʥʷʪʴʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʨʪʘ ʷʯʤʝʥʷ ʠ 

ʫʩʣʦʚʠʡ ʝʛʦ ʨʦʩʪʘ. ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ ʩʧʦʩʦʙʦʚ ʫʣʫʯʰʝʥʠʷ ʧʠʪʘʥʠʷ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʠ ʧʦʚʳʰʝʥʠʷ ʫʨʦʞʘʡʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʫʜʦʙʨʝʥʠʡ. 

ʄʠʥʝʨʘʣʴʥʳʝ ʫʜʦʙʨʝʥʠʷ ʩʧʦʩʦʙʥʳ ʠʟʤʝʥʷʪʴ ʥʘʧʨʘʚʣʝʥʠʝ ʠ ʩʢʦʨʦʩʪʴ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʛʫʤʫʩʘ ʚ 

ʧʦʯʚʝ, ʦʩʦʙʝʥʥʦ ʚ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʷʭ. ɸʥʘʣʠʟ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʧʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʫʜʦʙʨʝʥʠʡ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʠʭ ʵʬʬʝʢʪʠʚʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʧʦʟʚʦʣʷʝʪ ʩʦʭʨʘʥʠʪʴ ʠ 

ʜʘʞʝ ʧʦʚʳʩʠʪʴ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ. ʇʨʠ ʵʪʦʤ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʤʠʥʝʨʘʣʴʥʳʝ ʫʜʦʙʨʝʥʠʷ ʧʦʜʜʝʨʞʠʚʘʶʪ 

ʧʝʨʚʦʥʘʯʘʣʴʥʳʡ ʫʨʦʚʝʥʴ ʛʫʤʫʩʘ, ʥʦ ʥʝ ʫʚʝʣʠʯʠʚʘʶʪ ʝʛʦ. 

ɸʟʦʪ, ʢʘʢ ʛʣʘʚʥʳʡ ʢʦʤʧʦʥʝʥʪ ʥʦʚʳʭ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʠʛʨʘʝʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ 

ʧʦʚʳʰʝʥʠʠ ʘʢʪʠʚʥʦʩʪʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʧʨʠ ʨʘʟʣʦʞʝʥʠʠ ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʩʪʘʪʢʦʚ ʠ ʦʙʨʘʟʦʚʘʥʠʠ 

ʧʦʯʚʝʥʥʦʛʦ ʛʫʤʫʩʘ. ʌʦʩʬʦʨʥʳʝ ʫʜʦʙʨʝʥʠʷ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʫʣʫʯʰʝʥʠʠ ʢʘʯʝʩʪʚʘ ʢʦʤʧʦʩʪʘ, 

ʟʘʤʝʜʣʷʷ ʩʢʦʨʦʩʪʴ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ, ʯʪʦ ʦʩʦʙʝʥʥʦ ʟʘʤʝʪʥʦ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʘʟʦʪʥʳʤʠ ʫʜʦʙʨʝʥʠʷʤʠ. ʆʜʥʘʢʦ ʠʟʙʳʪʦʯʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʫʜʦʙʨʝʥʠʡ ʥʘʨʫʰʘʝʪ ʙʘʣʘʥʩ ʵʥʝʨʛʠʠ ʠ 

ʧʠʪʘʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚ ʧʦʯʚʝ, ʫʩʢʦʨʷʷ ʧʨʦʮʝʩʩ ʨʘʟʣʦʞʝʥʠʷ ʛʫʤʫʩʘ, ʯʪʦ ʧʦʜʯʝʨʢʠʚʘʝʪ 

ʘʢʪʫʘʣʴʥʦʩʪʴ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ. 

ɺʳʨʘʱʠʚʘʥʠʝ ʷʯʤʝʥʷ ʚ ɸʣʤʘʪʠʥʩʢʦʡ ʦʙʣʘʩʪʠ, ʚ ʯʘʩʪʥʦʩʪʠ ʚ ʂʘʨʘʩʘʡʩʢʦʤ ʨʘʡʦʥʝ, ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʥʜʫʩʪʨʠʘʣʴʥʦ-ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʪʨʝʙʫʝʪ ʚʥʝʩʝʥʠʷ ʫʜʦʙʨʝʥʠʡ ʢʘʢ ʚ 

ʧʦʯʚʫ, ʪʘʢ ʠ ʚ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʦ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʦʧʨʝʜʝʣʠʣʠ ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʳʝ ʩʧʦʩʦʙʳ 
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ʧʨʠʤʝʥʝʥʠʷ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ, ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʩʪʚʫʶʪ ʚʳʩʦʢʦʡ ʫʨʦʞʘʡʥʦʩʪʠ ʠ ʩʪʘʙʠʣʴʥʦʤʫ 

ʢʘʯʝʩʪʚʫ ʷʨʦʚʦʛʦ ʷʯʤʝʥʷ. ʕʪʠ ʤʝʪʦʜʳ ʧʦʟʚʦʣʷʶʪ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʟʠʪʴ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʷʯʤʝʥʷ ʠ 

ʧʦʚʳʩʠʪʴ ʝʛʦ ʫʨʦʞʘʡʥʦʩʪʴ. ʕʬʬʝʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʬʦʩʬʦʨʥʳʭ ʫʜʦʙʨʝʥʠʡ ʩʦʚʤʝʩʪʥʦ ʩ 

ʩʝʤʝʥʘʤʠ ʧʨʠ ʧʦʩʝʚʝ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʢʣʶʯʝʚʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ, ʛʜʝ ʚʘʞʥʦ ʫʯʠʪʳʚʘʪʴ 

ʧʦʩʪʫʧʣʝʥʠʝ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʚ ʧʦʯʚʫ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʘʟʣʠʯʥʳʝ ʚʘʨʠʘʥʪʳ, ʤʠʥʝʨʘʣʴʥʳʝ ʫʜʦʙʨʝʥʠʷ, ʚʩʭʦʜʳ, ʢʦʣʠʯʝʩʪʚʦ, 

ʦʧʨʝʜʝʣʝʥʠʝ, ʚʩʭʦʞʝʩʪʴ ʩʝʤʷʥ (%), ʩʦʭʨʘʥʥʦʩʪʴ ʨʘʩʪʝʥʠʡ (%), ʩʦʨʪʘ, ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ, 

ʫʨʦʞʘʡʥʦʩʪʴ, ʧʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ. 

 

INFLUENCE OF MINERAL FERTILIZERS ON PRODUCTIVITY OF BARLEY SOWING IN 

KARASAI DISTRICT OF ALMATY REGION  
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Abstract. Barley plays an important role in the national economy: its grains are used in various 

industries to produce a variety of products. Barley groats is a valuable and nutritious product. It contains 

12-14% protein, 2-3% fat, 54-55% starch, 5.5-5.8% fiber, and 2-3% ash, and these values may vary 

depending on the barley variety and growing conditions. One of the main agrotechnical methods of 

improving the nutrition of agricultural crops and increasing crop yields is the use of fertilizers. Mineral 

fertilizers are capable of changing the direction and rate of humus mineralization in the soil, especially in 

unfavorable conditions. Analysis of innovative experiments on the use of fertilizers shows that their 

effective use allows maintaining and even increasing productivity. At the same time, only mineral 

fertilizers maintain the initial level of humus, but do not increase it. 

Nitrogen, as the main component of new innovative technologies, plays a key role in increasing 

the activity of microorganisms during the decomposition of plant residues and the formation of soil 

humus. Phosphorus fertilizers play a significant role in improving compost quality by slowing down the 

rate of organic matter mineralization, which is particularly noticeable compared to nitrogen fertilizers. 

However, excessive use of fertilizers disrupts the balance of energy and nutrients in the soil, accelerating 

the process of humus decomposition, which highlights the relevance of this issue. 

Growing barley in the Almaty region, particularly in the Karasai district, using industrial and 

innovative technologies requires the introduction of fertilizers both into the soil and into crop production. 

Research has identified scientifically sound methods for applying mineral fertilizers that contribute to 

high yields and stable quality of spring barley. These methods allow to significantly reduce the cost of 

barley and increase its yield. The effective use of phosphorus fertilizers together with seeds during 

sowing is one of the key features, where it is important to take into account the supply of nutrients to the 

soil. 

Keywords: various options, mineral fertilizers, seedlings, quantity, determination, seed 

germination rate (%), plant survival rate (%), varieties, biological characteristics, yield, quality indicators  
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1
çϧʘʟʘϨ ʞʝʤʽʩ-ʢϺʢϺʥʽʩ ʰʘʨʫʘʰʳʣʳϤʳ Ϥʳʣʳʤʠ-ʟʝʨʪʪʝʫ ʠʥʩʪʠʪʫʪʳè ɾʐʉ, ɸʣʤʘʪʳ Ϩ., 

ϧʘʟʘϨʩʪʘʥ  
2
çϧʘʟʘϨ ʞʝʤʽʩ-ʢϺʢϺʥʽʩ ʰʘʨʫʘʰʳʣʳϤʳ ϣɿʀè ɾʐʉ çϧʘʡʥʘʨè ʘʡʤʘϨʪʳϨ ʬʠʣʠʘʣʳ, 

ɸʣʤʘʪʳ ʦʙʣʳʩʳ, ϧʘʡʥʘʨ ʘ., ϧʘʟʘϨʩʪʘʥ  

 
 ɸשʜʘʪʧʘ. ɹʝʨʽʣʛʝʥ ʤʘץʘʣʘʜʘ ᴇʩʽʤʜʽʢʪʝʨʜʽש ʙʦʡʳʥʳש ᴇʩʫʽʥ ʞᴅʥʝ ʜʘʤʫʳʥ ʙʠʦʣʦʛʠʷʣʳץ 

 ץʞᴅʥʝ ʙʠʦʤʝʪʨʠʷʣʳ ץᴇʩʫ ʧʘʨʘʤʝʪʨʣʝʨʽʥʝ (ʬʝʥʦʣʦʛʠʷʣʳ שʳʣʳʥʳץʜʘ ץʳʟʘʥʘץ שʜʝʪʢʽʰʪʝʨʜʽװ

ʢᴇʨʩʝʪʢʽʰʪʝʨʽ), ʩʘʧʘʣʳץ ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥʝ (ײץʨסʘץ ʟʘʪ, ʞʘʣʧʳ ץʘʥʪʪʳʣʳץ, ʉ ʜᴅʨʫʤʝʥʽ, 

 שʘʫʨʫʣʘʨʳʥʳ ץʣʘײץʳʨʘʫשʩʘ) ץʛʝʡʽ), ʙʠʦʣʦʛʠʷʣʳשʪʘʣʫʳ ʜʝץʞʠʥʘ שʥʠʪʨʘʪʪʘʨʜʳ ,ץʳʣʜʳʣʳץʳʰץ

ʪʘʨʘʣʫʳ ʜᴅʨʝʞʝʩʽ) ʞᴅʥʝ ʰʘʨʫʘʰʳʣʳץ ʪʠʽʤʜʽʣʽʢʪʝʨʽʥʝ (ᴇʥʽʤʜʽʣʽʢ ʢᴇʨʩʝʪʢʽʰʽ) ᴅʩʝʨʽ ʙʦʡʳʥʰʘ 

  .ʥᴅʪʠʞʝʣʝʨʽ ʢʝʣʪʽʨʽʣʜʽ שʤʳʩʪʘʨʳʥʳײʳʣʳʤʠ-ʟʝʨʪʪʝʫ ʞס

 ʘʡʥʘʨèפɿʀè ɾʐʉ çנ ʳסʞʝʤʽʩ ʞᴅʥʝ ʢᴇʢᴇʥʽʩ ʰʘʨʫʘʰʳʣʳ ץʘʟʘפʳʣʳʤʠ-ʟʝʨʪʪʝʫʣʝʨ çנ

ʘʡʤʘץʪʳץ ʬʠʣʠʘʣʳ ʪᴅʞʽʨʠʙʝ ʝʛʽʩʪʝʨʽʥʜʝ ʞװʟʝʛʝ ʘʩʳʨʳʣʜʳ. ʊᴅʞʽʨʠʙʝʜʝ ᴇʩʽʤʜʽʢ ʙʦʡʳʥ 

ʙʠʦʣʦʛʠʷʣʳװ ץʜʝʪʢʽʰʪʝʨʜʽש ʢʝʣʝʩʽ ʪװʨʣʝʨʽ ʩʳʥʘʣʜʳ: 1. Superior 2 Flower, 2,0 ʣ/ʛʘ; 2. Superior 2 

Flower, 2,0 ʣ/ʛʘ + ʂʦʤʧʣʝʄʝʪ, 2 ʤʣ/ʢʛ; 3. ɸʪʦʥʠʢ ʇʣʶʩ, ʩ.ʝ., 0,2 ʣ/ʛʘ. ɸʣʳʥסʘʥ ʥᴅʪʠʞʝʣʝʨ ʙʦʡʳʥʰʘ 

ʙʠʦʣʦʛʠʷʣʳץ ʧʨʝʧʘʨʘʪʪʘʨʜʳ ץʦʣʜʘʥʫ - ץʳʟʘʥʘץ ʜʘץʳʣʳʥʳש ʬʝʥʦʣʦʛʠʷʣʳץ ʜʘʤʫ ʢʝʟʝשʜʝʨʽʥ 5-7 

ʪᴅʫʣʽʢʢʝ ץʘʨץʳʥʜʘʪʳʧ, ʤʳץʪʳ ʞʘʩʳʣ ʤʘʩʩʘ ץʘʣʳʧʪʘʩʪʳʨʫʳʥʘ ʦש ᴅʩʝʨʽʥ ʪʠʛʽʟʝʪʽʥʽ ʘʥʳץʪʘʣʜʳ. 

ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʙʠʦʣʦʛʠʷʣʳץ ʧʨʝʧʘʨʘʪʪʘʨʜʳ ץʦʣʜʘʥסʘʥʜʘ, ץʳʟʘʥʘץ ʝʛʽʩʪʝʨʽʥʜʝ ʢʝʟʜʝʩʝʪʽʥ ʥʝʛʽʟʛʽ 

ʩʘשʳʨʘʫײץʣʘץ ʘʫʨʫʣʘʨʳʥʳש ʪʘʨʘʣʫʳ ʜʝשʛʝʡʽ ʪᴇʤʝʥʜʝʧ, ʩʘʣʜʘʨʳʥʘʥ ʭʠʤʠʷʣʳץ ʧʨʝʧʘʨʘʪʪʘʨʜʳ 

  .ʨʢʫ ʨʝʛʣʘʤʝʥʪʪʝʨʽ 2-3 ʝʩʝ ʘʟʘʡʜʳװʘʥ ʙסʩʳʥʳʣײ ʦʣʜʘʥʫ ʙʦʡʳʥʰʘץ

ɿʝʨʪʭʘʥʘʣʳץ ʩʘʨʘʧʪʘʤʘ ʥᴅʪʠʞʝʣʝʨʽ ʙʠʦʣʦʛʠʷʣʳץ ʧʨʝʧʘʨʘʪʪʘʨʜʳץ שʳʟʘʥʘץ ʞʝʤʽʩʪʝʨʽʥʽש 

ʩʘʧʘʩʳʥʘ ʦש ᴅʩʝʨ ʝʪʢʝʥʽʥ ʢᴇʨʩʝʪʪʽ. ɾʝʤʽʩʪʝʨ ײץʨʘʤʳʥʜʘסʳ ʥʝʛʽʟʛʽ ʢᴇʨʩʝʪʢʽʰʪʝʨ ʙʽʨʰʘʤʘ ʘʨʪʳʧ, 

ʥʠʪʨʘʪ ʜʝשʛʝʡʽ ʨץײʩʘʪ-ʝʪʽʣʛʝʥ ʢᴇʨʩʝʪʢʽʰʪʝʥ ʪᴇʤʝʥ ʙʦʣʜʳ. פʳʟʘʥʘץ ʝʛʽʩʪʝʨʽʥ ʙʠʦʣʦʛʠʷʣʳץ 

 ʘʩʳʤʝʥץʩײʳʣʘʫ ʥץʞʘʣʧʳ ᴇʥʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʜʳ. ɹʘ שʨʢʫ, ʞʝʤʽʩʪʝʨʜʽװʜʝʪʢʽʰʝʨʤʝʥ ʙװ

ʩʘʣʳʩʪʳʨסʘʥʜʘ, 4,42 ʪ/ʛʘ (21,83%) - 6,90 (34,07%) ץʦʩʳʤʰʘ ᴇʥʽʤ ʩᴅʡʢʝʩʽʥʰʝ ʘʣʳʥʜʳ.  

ʊʽʨʝʢ ʩᴇʟʜʝʨ. פʳʟʘʥʘץ ʜʘץʳʣʳ, ʙʠʦʣʦʛʠʷʣʳץ ᴇʩʫʜʽ ʞᴅʥʝ ʜʘʤʫʜʳ װʜʝʪʢʽʰ ʧʨʝʧʘʨʘʪʪʘʨ, 

ʬʝʥʦʣʦʛʠʷ, ʙʠʦʤʝʪʨʠʷ, ʙʠʦʭʠʤʠʷ, ʩʘשʳʨʘʫײץʣʘץ ʘʫʨʫʣʘʨʳ, ʙʠʦʣʦʛʠʷʣʳץ ʪʠʽʤʜʽʣʽʢ, ʰʘʨʫʘʰʳʣʳץ 

ʪʠʽʤʜʽʣʽʢ.   

 

ʂʽʨʽʩʧʝ. ɼʝʤʦʛʨʘʬʠʷʣʳץ ʘʭʫʘʣסʘ ʙʘʡʣʘʥʳʩʪʳ, ʢᴇʢᴇʥʽʩ ʥʘʨʳסʳʥʳש ᴅʣʝʤʜʽʢ 

ʞʘסʜʘʡʳ ץʘʨץʳʥʜʳ ʜʘʤʳʧ, ʢᴇʢᴇʥʽʩ ʜʘץʳʣʜʘʨʳʥʳש ʙʘʨʣʳץ ʪװʨʣʝʨʽʥʽש ᴇʥʜʽʨʽʩʽ ʤʝʥ 

ʵʢʩʧʦʨʪʳ ʞʳʣ ʩʘʡʳʥ ʘʨʪʳʧ ʢʝʣʝʜʽ. ʌɸʆ ʘץʧʘʨʘʪʪʳץ ʞװʡʝʩʽʥʽש ʤᴅʣʽʤʝʪʪʝʨʽ ʙʦʡʳʥʰʘ 

ᴅʣʝʤʜʽʢ ʢᴇʢᴇʥʽʩ ᴇʥʜʽʨʽʩʽʥʽ40% ש-ʳʥ ץʳʟʘʥʘץ, ʧʠʷʟ, ץʳʨʳץץʘʙʘʪ ʞᴅʥʝ ʙʘʷʣʜʳ ʜʘץʳʣʜʘʨʳ 

 ʨʢʠʷ, ʈʝʩʩʝʡװʥʜʽʩʪʘʥ, ʊת ,ʳʪʘʡפ ʽʨʽ ᴇʥʜʽʨʫʰʽʣʝʨʽ ʤʝʥ ʵʢʩʧʦʨʪʪʘʫʰʳʣʘʨʳ שʨʘʡʜʳ, ʘʣ ʝײץ
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ʞᴅʥʝ ɸפʐ ʤʝʤʣʝʢʝʪʪʝʨʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ [1].  

 ץʪʳץʘ ʠʝ ʙʦʣʘʪʳʥ ʘʟʳץʨʘʥʳʩײʘʨʳ ʩסʳʣʜʘʨʳ ʽʰʽʥʜʝ ʞʦץï ʢᴇʢᴇʥʽʩ ʜʘ ץʳʟʘʥʘפ

 ץʳʟʘʥʘץ ʟʽ ʙʦʡʳʥʰʘװʥʠʝ ʞװʳʣ. ɼץʘʨʳ ʜʘסʳ ʘʩʘ ʞʦסʳʟʜʳʣʳשʳ ʤʝʥ ᴇʥʜʽʨʽʩʪʽʢ ʤʘסʥʜʳʣʳײץ

ʜʘץʳʣʳʥʘ ʩײʨʘʥʳʩʪʳש ʘʨʪʫʳ ʦʥʳש ʘʜʘʤ ʘסʟʘʩʳʥʘ ʜʝʛʝʥ ʘʩʘ ʞʦסʘʨʳ ʧʘʡʜʘʣʳ ᴅʩʝʨʽʤʝʥ 

ʪװʩʽʥʜʽʨʽʣʝʜʽ. ɹʘʣסʳʥ ʪװʨʜʝ ץʳʟʘʥʘץ ᴇʥʽʤʽ ʘʤʠʥץʳʰץʳʣʜʘʨʳ, ʬʝʨʤʝʥʪʪʝʨ, ʦʨʛʘʥʠʢʘʣʳץ 

 ʘ ᴇʪʝסʦʩʧʘʣʘʨץ ץʟʜʘʨ ʤʝʥ ʬʠʪʦʭʠʤʠʷʣʳײʧʝʢʪʠʥʜʝʨ, ʤʠʥʝʨʘʣʜʳ ʪ ,ץʥʳײʳʣʜʘʨ, ʞʘʩץʳʰץ

ʙʘʡ. ʂᴇʧʪʝʛʝʥ ʟʝʨʪʪʝʫʣʝʨ, ץʳʟʘʥʘץʪʳײץ שʨʘʤʳʥʜʘ ʦʥʢʦʣʦʛʠʷʣʳץ ʞᴅʥʝ ʞװʨʝʢ ץʘʥ-

ʪʘʤʳʨʣʘʨʳ ʘʫʨʫʣʘʨʳʥʳש ʘʣʜʳʥ ʘʣʘʪʳʥ ʣʠʢʦʧʠʥ ʢʦʤʧʦʥʝʥʪʽʥʽש ʤᴇʣʰʝʨʽ ʞʦסʘʨʳ 

ʙʦʣʘʪʳʥʳʥ ʢᴇʨʩʝʪʢʝʥ. ɾʘʣʧʳ ץʳʟʘʥʘץ ʜʘץʳʣʳʥʳש ʥᴅʨʣʽʣʽʛʽ ᴇʪʝ ʪᴇʤʝʥ, 95% ʩʫʜʘʥ, 3% 

ʢᴇʤʽʨʩʫʣʘʨʜʘʥ, 1,2% ʘץʫʳʟʜʘʥ ʪײʨʘʜʳ. ʉʦʣ ʩʝʙʝʧʪʽ, ʜʠʝʪʘʣʳץ ʜʘץʳʣ ʨʝʪʽʥʜʝ ʪײʪʳʥʫ 

-ʳ ʣʠʢʦʧʠʥ, ʨסʨʳʣʳʤʳʥʜʘײץ ʘʨʳ ʘʥʪʠʦʢʩʠʜʘʥʪʪʳ ᴅʩʝʨʽסʞʦ שʪʳץʳʟʘʥʘפ .ʩʳʥʳʣʘʜʳײ

ʢʘʨʦʪʠʥ ʤʝʥ ʉ ʜᴅʨʫʤʝʥʽʥʽש ʞʦסʘʨʳ ʙʦʣʫʳʤʝʥ ʪװʩʽʥʜʽʨʽʣʝʜʽ [2-7]. 

 ,ʪʳ ᴇʩʽʨʽʣʽʧץʨʘײʜʘʡʣʘʨʳʥʜʘ ʞʳʣ ʙʦʡʳ ʪסʪʘʥʘʧ ʞᴅʥʝ ʞʳʣʳʞʘʡ ʞʘ ץʘʰʳ ץʳʟʘʥʘפ

ʙʘʣסʳʥ ʞᴅʥʝ ץʘʡʪʘ ᴇשʜʝʣʛʝʥ ʪװʨʽʥʜʝ ʪײʪʳʥʳʣʘʜʳ. ɹװʛʽʥʜʝ ץʘʡʪʘ ᴇשʜʝʣʛʝʥ ץʳʟʘʥʘץ 

ᴇʥʽʤʜʝʨʽʥʝ ץʳʟʘʥʘץ ʧʘʩʪʘʩʳ, ʰʳʨʳʥʳ, ʢʦʥʩʝʨʚʽʣʝʥʛʝʥ ʞᴅʥʝ ʢʝʧʪʽʨʽʣʛʝʥ ʪװʨʣʝʨʽ, ʢʝʪʯʫʧ 

ʞᴅʥʝ ʜᴅʤʜʝʫʽʰʪʝʨ ʞʘʪʘʜʳ. פʳʟʘʥʘץ ᴇʥʽʤʜʝʨʽʥʝʥ ʜװʥʠʝ ʞװʟʽ ʙʦʡʳʥʰʘ 9 ʤʳשʥʘʥ ʘʩʪʘʤ 

ʪװʨʣʽ ʪʘסʘʤʜʘʨ ᴅʟʽʨʣʝʥʽʧ, ʜᴅʨʽ ʜᴅʨʤʝʢ ʞʘʩʘʫʜʘ ʞᴅʥʝ ʩײʣʫʣʳץ ʠʥʜʫʩʪʨʠʷʩʳʥʜʘ 

 ʞʘʣʧʳ ᴇʥʽʤʜʽʣʽʛʽ ʞʳʣʳʥʘ 190 שʳʣʳʥʳץʜʘ ץʳʟʘʥʘץ ʟʽ ʙʦʡʳʥʰʘװʥʠʝ ʞװʦʣʜʘʥʳʣʘʜʳ.  ɼץ

ʤʣʥ.ʪʦʥʥʘסʘ ʞʝʪʽʧ, ʝש ʞʦסʘʨʳ ᴇʥʜʽʨʽʩ ʜʝשʛʝʡʽ פʳʪʘʡʜʘ (67,6 ʤʣʥ.ʪʦʥʥʘ), תʥʜʽʩʪʘʥʜʘ (21,2 

ʤʣʥ.ʪʦʥʥʘ) ʞᴅʥʝ ʊװʨʢʠʷʜʘ (13,1 ʤʣʥ.ʪʦʥʥʘ) ʪʽʨʢʝʣʛʝʥ [8]. פʘʟʘץʩʪʘʥʜʘ ץʳʟʘʥʘץ 

ʜʘץʳʣʳʥʳש ʥʝʛʽʟʛʽ ᴇʥʜʽʨʽʩʽ ʦשʪװʩʪʽʢ ʞᴅʥʝ ʦשʪװʩʪʽʢ-ʰʳסʳʩ ᴇשʽʨʣʝʨʽʥʜʝ ʰʦסʳʨʣʘʥʳʧ, ʪװʨʣʽ 

ʩʘʥʘʪʪʘסʳ ʰʘʨʫʘ ץʦʞʘʣʳץʪʘʨʳʤʝʥ ʞװʟʝʛʝ ʘʩʳʨʳʣʘʜʳ. ɸʰʳץ ʘʣץʘʧ ʞʘסʜʘʡʳʥʜʘסʳ ʝʛʽʩʪʽʢ 

ʘʫʤʘץʪʘʨʳ ʰʘʤʘʤʝʥ 31,0 ʤʳש ʛʝʢʪʘʨʜʳ ײץʨʘʡʜʳ. ɾʘʣʧʳ ᴇʥʽʤʜʽʣʽʛʽ 818,0 ʤʳש ʪʦʥʥʘ, ʘʣ 

ʽʰʢʽ ʥʘʨʳץʪʳץ שʘʤʪʘʤʘʩʳʟ ʝʪʽʣʫʽ ï 106% [9].  

ɽʣʽʤʽʟʜʝ ץʳʟʘʥʘץ ʜᴅʩʪװʨʣʽ, ʷסʥʠ ʤʠʥʝʨʘʣʜʳ ʪʳשʘʡʪץʳʰʪʘʨ ʤʝʥ ʭʠʤʠʷʣʳץ 

ʧʝʩʪʠʮʠʜʪʝʨʜʽ ץʦʣʜʘʥʫ ʘʨץʳʣʳ ᴇʩʽʨʽʣʝʜʽ. ʉʘʧʘʣʳץ ʪʘʣʜʘʫ ʥᴅʪʠʞʝʣʝʨʽ, ץʳʟʘʥʘץ 

ᴇʥʽʤʜʝʨʽʥʜʝ ʥʠʪʨʘʪʪʘʨ ʤʝʥ ʪʦʢʩʠʢʦʣʦʛʠʷʣʳץ ץʘʣʜʳץʪʘʨʜʳש ʝʜᴅʫʽʨ ʞʦסʘʨʳ ʢʝʣʝʪʽʥʽʥ 

ʢᴇʨʩʝʪʝʜʽ. פʳʟʘʥʘץ ʜʘץʳʣʳ ʥʝʛʽʟʽʥʝʥ ʙʘʣסʳʥ ʪװʨʜʝ ʪײʪʳʥʳʣʘʪʳʥʜʳץʪʘʥ, ʢʝʣʝʰʝʢ ᴇʥʽʤ 

ʙʘʨʳʥʰʘ ץʘʫʽʧʩʽʟ, ᴅʨʽ ʩʘʧʘʣʳ ʙʦʣʫʳ ʪʠʽʩ.  

ɸʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ ʜʘץʳʣʜʘʨʳ ᴇʥʜʽʨʽʩʽʥʜʝ ʭʠʤʠʷʣʳץ ʞʦʣʤʝʥ ʩʠʥʪʝʟʜʝʣʛʝʥ 

ʪʳשʘʡʪץʳʰʪʘʨ ʤʝʥ ʫʣʳ ʭʠʤʠʢʘʪʪʘʨʜʳ ץʘʨץʳʥʜʳ ץʦʣʜʘʥʫ - ʘʜʘʤ ʘסʟʘʩʳ ʤʝʥ ץʦʨʰʘסʘʥ 

ʦʨʪʘ ʞʘסʜʘʡʳʥʘ ʘʡʪʘʨʣʳץʪʘʡ ץʘʫʽʧ ʪᴇʥʜʽʨʫʜʝ. ɾʳʣ ʩʘʥʘʧ ʭʠʤʠʷʣʳץ ʞʦʣʤʝʥ ᴇʥʜʽʨʽʣʛʝʥ 

ᴇʥʽʤ ʤᴇʣʰʝʨʽ ʪײʨʘץʪʳ ʘʨʪʳʧ, ʦʣʘʨʜʳש ʪʦʢʩʠʢʦʣʦʛʠʷʣʳץ ץʘʣʜʳץʪʘʨʳ ʩʫ ʤʝʥ ʪʦʧʳʨʘץʪʘ 

ʞʠʥʘץʪʘʣʳʧ ʢʝʣʝʜʽ. ɹʝʣʛʽʣʽ ʙʦʣסʘʥʜʘʡ, ʘʜʘʤ ʘסʟʘʩʳʥʘ ʧʝʩʪʠʮʠʜʪʝʨʜʽ95% ש ᴇʥʜʽʨʽʩ ʢʝʟʽʥʜʝ 

ᴇשʜʝʣʛʝʥ ᴇʥʽʤ ʘʨץʳʣʳ, 47% ʩʫʤʝʥ ʞᴅʥʝ 0,3% ʘʫʘ ʘʨץʳʣʳ ʝʥʝʜʽ. ʇʝʩʪʠʮʠʜʪʝʨ ʤʝʥ 

ʤʠʥʝʨʘʣʜʳ ʪʳשʘʡʪץʳʰʪʘʨʜʳש ʜʝʥʩʘʫʣʳװ ץʰʽʥ ץʘʫʽʧʪʽʣʽʛʽ - ʘסʟʘʜʘ ײʟʘץ ʫʘץʳʪ ʙʦʡʳ 

ʞʠʥʘץʪʘʣʳʧ, ʢʝʣʝʰʝʢʪʝ ʪװʨʣʽ ʘʫʨʫʣʘʨסʘ ᴅʢʝʣʫʽʤʝʥ ʪװʩʽʥʜʽʨʽʣʝʜʽ [10-14]. ɼʝʛʝʥʤʝʥ, ᴇʩʽʤʜʽʢ 

ʰʘʨʫʘʰʳʣʳסʳʥʜʘ, ʩʦʥʳש ʽʰʽʥʜʝ, ץʳʟʘʥʘץ ᴇʥʜʽʨʽʩʽʥʜʝ ʫʣʳ ʭʠʤʠʢʘʪʪʘʨ ʤʝʥ ʤʠʥʝʨʘʣʜʳ ʪʳ-

-ʤʳʩײʨʢʫ ʞװʘʨʩʳ ʙץ ʘסʤʢʽʥ ʝʤʝʩ. ɿʠʷʥʜʳ ʥʳʩʘʥʜʘʨװʦʣʜʘʥʙʘʫ ʤץ ʣʜʝʤװʳʰʪʘʨʜʳ ʤץʘʡʪש

ʪʘʨʳʥ ʫʘץʳʪʳʣʳ ʞװʨʛʽʟʙʝʫ ʩʘʣʜʘʨʳʥʘʥ ʢʝʣʝʰʝʢ ᴇʥʽʤʥʽ75% ש-ʳʥ ʞʦסʘʣʪʫסʘ ʙʦʣʘʜʳ.  

 ʘʨʳ ᴇʥʽʤסʘʥ ʞʦסʪʳ ʞʦʩʧʘʨʣʘʥץʨʘײʘʫʽʧʽʥ ʪᴇʤʝʥʜʝʪʽʧ, ʪץ ᴇʥʽʤʽʤʝʥ ʫʣʘʥʫ ץʳʟʘʥʘפ

ʘʣʫ ʤʘץʩʘʪʳʥʜʘ, ᴇʩʽʤʜʽʢ ʰʘʨʫʘʰʳʣʳסʳʥʜʘ ץʦʣʜʘʥʳʣʘʪʳʥ ʢʝʰʝʥʜʽ ʽʩ-ʰʘʨʘʣʘʨʜʳ  ʞװʡʝʣʽ 

ʪװʨʜʝ סʳʣʳʤʠ ʥʝʛʽʟʛʝ ʩװʡʝʥʝ ʦʪʳʨʳʧ ʦʨʳʥʜʘʫ ʘʨץʳʣʳ ʨʝʪʪʝʫ ʘʩʘ ʤʘשʳʟʜʳ. ɹװʛʽʥʜʝ, 

ʥʘʨʳץʪʘ ʪץײʳʤʜʳ ʩʘʫʳץʪʳʨʘʪʳʥ, ᴇʩʽʤʜʽʢ ʙʦʡʳʥʳש ᴇʩʫʽʥ ץʘʨץʳʥʜʘʪʳʧ, ʢʝʣʝשʩʽʟ ʪʘʙʠסʠ 

ʞʘסʜʘʡʣʘʨסʘ ץʘʨʩʳ ᴇʩʽʤʜʽʢʪʝʨʜʽש ʩʪʨʝʩʩʪʽʢ ץʘʙʽʣʝʪʽʥ ʘʨʪʪʳʨʳʧ, ʭʠʤʠʷʣʳץ ʫʣʘסʳʰʪʘʨ ʤʝʥ 

ʩʠʥʪʝʟʜʝʣʛʝʥ ʤʠʥʝʨʘʣʜʳ ʪʳשʘʡʪץʳʰʪʘʨʜʳץ שʦʣʜʘʥʫ ʨʝʛʣʘʤʝʥʪʪʝʨʽʥ 2-3 ʝʩʝ ʪᴇʤʝʥʜʝʪʝʪʽʥ 

ʙʠʦʣʦʛʠʷʣʳץ ʙʝʣʩʝʥʜʽ ʧʨʝʧʘʨʘʪʪʘʨʜʳש ʢᴇʧʪʝʛʝʥ ʪװʨʣʝʨʽ ʰʳסʘʨʳʣʳʧ, ײʩʳʥʳʣʫʜʘ. 

ɼʝʛʝʥʤʝʥ, ץʳʟʘʥʘץ ᴇʥʜʽʨʽʩʽʥʜʝ ʙײʣ ʙʠʦʣʦʛʠʷʣʳץ ʧʨʝʧʘʨʘʪʪʘʨ ʙʦʡʳʥʰʘ ᴇשʽʨʽʤʽʟʜʽש ʪʘʙʠסʠ-

ʢʣʠʤʘʪʪʳץ ʞʘסʜʘʡʣʘʨʳ ʤʝʥ ʩײʨʳʧʪʳץ ʝʨʝʢʰʝʣʽʢʪʝʨʽʥʝ ʙʘʡʣʘʥʳʩʪʳ סʳʣʳʤʠ ʥʝʛʽʟʜʝʣʛʝʥ 
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ɾʘʣʧʳ, ʪʘʙʠסʠ ʪʝʧʝ-ʪʝשʜʽʢʪʽ ʩʘץʪʘʡ ʦʪʳʨʳʧ, ʪײʨʘץʪʳ ʞʦʩʧʘʨʣʘʥסʘʥ ᴇʥʽʤ 

 ʘʫʽʧʩʽʟ ᴇʥʽʤ ʘʣʫץ ,ʨʜʝ ʦʨʳʥʜʘʧװʡʝʣʽ ʪװʽʩ-ʰʘʨʘʣʘʨʜʳ ʞ ץʘʣʳʧʪʘʩʪʳʨʫʜʘ ʘʛʨʦʪʝʭʥʠʢʘʣʳץ

ʤʘץʩʘʪʳʥʜʘ ʟʘʤʘʥʫʠ ᴅʜʽʩʪʝʨʜʽ, ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʤʝʥ ʞʘשʘ ʙʠʦʣʦʛʠʷʣʳץ ʧʨʝʧʘʨʘʪʪʘʨ 

ʞʠʳʥʪʳסʳʥ ʙʘʨʳʥʰʘ ʟʝʨʪʪʝʧ, ʞʘשʘ ʞʘʩʘץʪʘʫʣʘʨ ʘʣʳʧ, ʦʣʘʨʜʳ ᴇʥʜʽʨʽʩʢʝ ײʩʳʥʫʜʳש ʞᴅʥʝ 

ʝʥʜʽʨʫʜʽש ʧʨʘʢʪʠʢʘʣʳץ ʪʠʽʤʜʽʣʽʛʽ ʘʩʘ ʞʦסʘʨʳ ʞᴅʥʝ ᴇʟʝʢʪʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ.  

 ʘʪʪʳץ ʞᴅʥʝ ʚʠʨʫʩʪʳ ʘʫʨʫʣʘʨʤʝʥ ץʙʘʢʪʝʨʠʷʣʳ ,ץʣʘײץʳʨʘʫשʳʣʳ ʩʘץʜʘ ץʳʟʘʥʘפ

ʟʘʣʘʣʜʘʥʘʜʳ. ɸʫʨʫʣʘʨ ʪץײʳʤʥʳש ᴇʥʽʧ-ᴇʩʫʽ ʩʘʪʳʩʳʥʘʥ ʙʘʩʪʘʧ ᴇʥʽʤʥʽש ʪʦʣʳץ ʧʽʩʽʧ-

ʞʝʪʽʣʫʽʥʝ ʜʝʡʽʥʛʽ ʘʨʘʣʳץʪʘ, ʷסʥʠ ᴇʩʽʤʜʽʢʪʽש ʜʘʤʫʳʥʳש ʪװʨʣʽ ʢʝʟʝשʜʝʨʽʥʜʝ ʧʘʡʜʘ ʙʦʣʳʧ,  

ᴇʥʽʤʜʽʣʽʢʪʽ 30-40%-סʘ ʜʝʡʽʥ ʪᴇʤʝʥʜʝʪʫʽ ʤװʤʢʽʥ [15]. ʆʩʳ ʦʨʘʡʜʘ, ץʳʟʘʥʘץ ʜʘץʳʣʳ 

ᴇʥʜʽʨʽʩʽʥʜʝ ʘʩʘ ץʘʫʽʧʪʽ ʧʘʪʦʛʝʥʜʽ ʥʳʩʘʥʜʘʨʜʘʥ ʤװʤʢʽʥ ʙʦʣʘʪʳʥ ʢʝʨʽ ᴅʩʝʨʜʽ ʘʣʜʳʥ-ʘʣʫ 

ʤʘץʩʘʪʳʥʜʘ ʙʽʨʢʝʣʢʽ, ʩʘʧʘʩʳ ʞʦסʘʨʳ, ʩʘʫʳץʪʳʨʳʣסʘʥ ʢᴇʰʝʪʪʝʨʜʽ ץʦʣʜʘʥʫ ץʘʞʝʪ. ʆʣ װʰʽʥ, 

 ʘʨʳ ᴇʥʛʽʰʪʽʢ ʧʝʥ ᴇʥʽʧ-ᴇʩʫ ʵʥʝʨʛʠʷʩʳʥʘ ʠʝ ʙʦʣʫ ʢʝʨʝʢ. ʉʦʣסʳʤʜʘʨʳ ʞʦץײʪ ץʳʟʘʥʘץ

ʩʝʙʝʧʪʽ, ʩʘʫʳץʪʳʨʳʣסʘʥ ʪץײʳʤʜʳץ ʤʘʪʝʨʠʘʣ ʘʣʫ - ᴇʩʽʤʜʽʢ ʰʘʨʫʘʰʳʣʳסʳʥʜʘ ʪײʨʘץʪʳ 

ʞʦʩʧʘʨʣʘʥסʘʥ ᴇʥʽʤ ץʘʣʳʧʪʘʩʪʳʨʫ ʥʝʛʽʟʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʗסʥʠ, ץʳʟʘʥʘץ ʪץײʳʤʜʘʨʳʥ 

ʜᴅʨʽʣʝʫ ï ʘʫʨʫʣʘʨʜʳ ʘʣʜʳʥ-ʘʣʫ ʤʘץʩʘʪʳʥʜʘסʳ ʥʝʛʽʟʛʽ ʽʩ-ʰʘʨʘʣʘʨʜʳש ʙʽʨʽ.  

ɹʽʨץʘʪʘʨ ʘʚʪʦʨʣʘʨʜʳש ʟʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ [16-22], ᴇʩʽʤʜʽʢ ʙʦʡʳʥ ʙʠʦʣʦʛʠʷʣʳץ 

 ᴅʩʝʨʽʥ שᴇʥʛʽʰʪʽʛʽʥʝ ʦ שʳʤʜʘʨʳʥʳץײʳʣʜʘʨʳ ʪץʳʥʜʘʪʘʪʳʥ ʧʨʝʧʘʨʘʪʪʘʨ ʢᴇʢᴇʥʽʩ ʜʘץʘʨץ

ʪʠʛʽʟʝʪʽʥʽʥ ʢᴇʨʩʝʪʢʝʥ. ɹʠʦʣʦʛʠʷʣʳץ ʧʨʝʧʘʨʘʪʪʘʨʤʝʥ ᴇשʜʝʣʛʝʥ ץʳʟʘʥʘץ ʪץײʳʤʜʘʨʳʥʳש 

ᴇʥʛʽʰʪʽʢ ץʘʩʠʝʪʽ, ᴇʥʽʧ-ᴇʩʫ ץʘʨץʳʥʜʳʣʳסʳ, ʙʠʦʤʝʪʨʠʷʣʳץ ʢᴇʨʩʝʪʢʽʰʪʝʨʽ ʝʜᴅʫʽʨ ʞʦסʘʨʳ 

ʙʦʣʳʧ, ᴇʥʽʤʥʽײץ שʨʘʤʳʥʜʘסʳ ʞʘʣʧʳ ץʘʥʪʪʳʣʳץʪʳײץ ,שʨסʘץ ʟʘʪʪʘʨ ʤʝʥ ʘʩʢʦʨʙʠʥ 

 ץʳʟʘʥʘץ ʘʪʘʨ, ʘʣʜʳʥ-ʘʣʘ ʜᴅʨʽʣʝʥʛʝʥץ ʘʥ. ʉʦʥʳʤʝʥסʪʘʣץʘʥʳ ʘʥʳץʘʨʪ שʳʣʳʥʳץʳʰץ

ʢᴇʰʝʪʪʝʨʽ ʘʫʘ ʨʘʡʳʥʳש ʢʝʣʝשʩʽʟ ʞʘסʜʘʡʣʘʨʳʥʘ ʪᴇʟʽʤʜʽ ʢʝʣʽʧ, ץʘʨʘ ʤʦʡʳʥ ʘʫʨʫʳʥʘ 

ʰʘʣʜʳסʫ ʜʝשʛʝʡʽʥʽש ʪᴇʤʝʥʜʝʛʝʥʽ ʙʝʣʛʽʣʝʥʛʝʥ.  

ɾװʡʝʣʽ ʪװʨʜʝ ץʦʣʜʘʥסʘʥʜʘ, ᴇʩʽʤʜʽʢ ʙʦʡʳʥ ʙʠʦʣʦʛʠʷʣʳץ ץʘʨץʳʥʜʘʪʘʪʳʥ ʟʘʤʘʥʘʫʠ 

ʧʨʝʧʘʨʘʪʪʘʨʜʳש ʦש ᴅʩʝʨʽ ᴇʪʝ ʢᴇʧ. ɹװʛʽʥʛʽ ʪʘשʜʘ ʙʠʦʣʦʛʠʷʣʳװ ץʜʝʪʢʽʰʪʝʨ ʢʝʰʝʥʜʽ ʙʦʣʳʧ, 

ʦʣʘʨʜʳ ʧʘʡʜʘʣʘʥʫ ʩʧʝʢʪʨʽ ʢʝשʝʡʪʽʣʛʝʥ. ʄʳʩʘʣʳ, ץʳʟʘʥʘץ ʝʛʽʩʪʽʢʪʝʨʽʥʜʝ ʛʫʤʠʥʜʽ 

 ʡʣʝʩʪʽʨʽʣʽʧװ ʳʰʪʘʨʤʝʥץʘʡʪשʧʨʝʧʘʨʘʪʪʘʨʜʳ ʤʠʥʝʨʘʣʜʳ ʪʳ ץʦʩʧʘʣʘʨʳ ʙʘʨ ʙʠʦʣʦʛʠʷʣʳץ

 ʪʘʫʳʥʘץʦʨʝʢʪʽʢ ʟʘʪʪʘʨʜʳ ʞʠʥʘץ שʩʘʨʪʳʧ, ʦʥʳץʨʳʣʳʤʳʥ ʞʘײץ ץʳʣʳ ʪʦʧʳʨʘץʦʣʜʘʥʫ ʘʨץ

ʞᴅʥʝ ᴇʩʽʤʜʽʢʪʝʨʤʝʥ ʩʽשʽʨʽʣʫʽ ץʘʙʽʣʝʪʽʥ ʘʨʪʪʳʨʫסʘ ʙʦʣʘʪʳʥʳ ʘʥʳץʪʘʣסʘʥ. ײפʨʘʤʳʥʜʘ 

ʛʫʤʠʥ ץʳʰץʳʣʳ, ʘʤʠʥ ץʳʰץʳʣʳ ʞᴅʥʝ ʙʘʩץʘ ʜʘ ʤʘʢʨʦ ʞᴅʥʝ -ʤʠʢʨʦʵʣʝʤʝʥʪʪʝʨʽ ʙʘʨ 

ʙʠʦʣʦʛʠʷʣʳװ ץʜʝʪʢʽʰʪʝʨ ᴇʩʽʤʜʽʢʪʝʨʜʽש ʽʰʢʽ ʨʝʩʫʨʩʪʘʨʳʥ ʦʷʪʳʧ, ץʦʨʰʘסʘʥ ʦʨʪʘʥʳש 

ʙʠʦʪʠʢʘʣʳץ ʞᴅʥʝ ʘʙʠʦʪʠʢʘʣʳץ ʬʘʢʪʦʨʣʘʨʳʥʘ ʙʝʡʽʤʜʝʣʛʽʰʪʽʛʽ ץʘʩʠʝʪʪʝʨʽʥ ʘʨʪʪʳʨʘʪʳʥʳ, 

ʘʣ ʪץײʳʤʜʳ ʘʨʘʭʠʜʦʥ ץʳʰץʳʣʳ ʥʝʛʽʟʽʥʜʝ ʞʘʩʘʣסʘʥ ʙʠʦʣʦʛʠʷʣʳװ ץʜʝʪʢʽʰʪʝʨʤʝʥ ʜᴅʨʽʣʝʫ - 

ᴇʩʽʤʜʽʢʪʝʨʜʽש ʩʘשʳʨʘʫײץʣʘץ, ʙʘʢʪʝʨʠʷʣʘʨ, ʚʠʨʫʩʪʘʨ ʤʝʥ ʥʝʤʘʪʦʜʘʣʘʨסʘ ץʘʨʩʳ ʪᴇʟʽʤʜʽʣʽʛʽʥ 

ʞʦסʘʨʳʣʘʪʘʪʳʥʳ ʙʝʣʛʽʣʝʥʛʝʥ.   

ɾʦסʘʨʳʜʘ ʘʡʪʳʣסʘʥ ʤᴅʩʝʣʝʣʝʨʜʽ ʝʩʢʝʨʝ ʦʪʳʨʳʧ, ʙʽʟʜʽש ʟʝʨʪʪʝʫʣʝʨʽʤʽʟ 

ᴇʩʽʤʜʽʢʪʝʨʜʽש ᴇʩʫʽʥ ʙʠʦʣʦʛʠʷʣʳװ ץʜʝʪʢʽʰʪʝʨʜʽץ שʳʟʘʥʘץ ʜʘץʳʣʳʥʳש ʬʝʥʦʣʦʛʠʷʣʳץ ʜʘʤʫ 

ʢʝʟʝשʜʝʨʽʥ (ᴇʥʽʧ-ᴇʩʫʽ, ʛװʣʜʝʫ - ʞʝʤʽʩ ʩʘʣʫ, ʞʝʤʽʩ ʩʘʣʫ - ʧʽʩʽʧ-ʞʝʪʽʣʫ), ʙʠʦʤʝʪʨʠʷʣʳץ 

(ᴇʩʽʤʜʽʢʪʝʨʜʽש ʥʝʛʽʟʛʽ ʩʘʙʘײ ץʟʳʥʜʳסʳ, ʜʠʘʤʝʪʨʽ, ʞʘʣʧʳ ʞʘʧʳʨʘץ-ʩʘסʘץʪʘʨʳʥʳש ʩʘʥʳ, 

ʞʘʣʧʳ ʤʘʩʩʘʩʳ, ʛװʣʰʦסʳʨʣʘʨʳ ʤʝʥ ʞʝʤʽʩʪʝʨʽʥʽש ʩʘʥʳ, ʞʝʤʽʩʪʝʨʽʥʽש ʞʘʣʧʳ ʤʘʩʩʘʩʳ ʞᴅʥʝ 

ʪ.ʙ. ʢᴇʨʩʝʪʢʽʰʪʝʨ) ʞᴅʥʝ ʙʠʦʭʠʤʠʷʣʳץ ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥ (ײץʨסʘץ ʟʘʪʪʘʨ, ʞʘʣʧʳ ץʘʥʪʪʳʣʳץ, 

ʘʩʢʦʨʙʠʥ ץʳʰץʳʣʳ, ʥʠʪʨʘʪʪʘʨ), ʘʫʨʫʣʘʨסʘ ץʘʨʩʳ ʙʠʦʣʦʛʠʷʣʳץ ʪʠʽʤʜʽʣʽʛʽ ʤʝʥ 

ʰʘʨʫʘʰʳʣʳץ ʪʠʽʤʜʽʣʽʛʽʥ (ʞʘʣʧʳ ᴇʥʽʤʜʽʣʽʢ, ʪʘʫʘʨʣʳץ ᴇʥʽʤʜʽʣʽʢ) ʘʥʳץʪʘʫסʘ ʙʘסʳʪʪʘʣʜʳ.  

ɿʝʨʪʪʝʫ ʥʳʩʘʥʜʘʨʳ ʤʝʥ ᴅʜʽʩʪʝʨʽ. נʳʣʳʤʠ-ʟʝʨʪʪʝʫʣʝʨ פʘʟʘץʩʪʘʥʥʳש ʦשʪװʩʪʽʢ-

ʰʳסʳʩʳ ɯʣʝ ɸʣʘʪʘʫʳʥʳש ʩʦʣʪװʩʪʽʢ ʪʘʫ ʙᴇʢʪʝʨʽʥʜʝ (ʪʝשʽʟ ʙʝʪʽʥʝʥ 1000-1050 ʤ) ʦʨʥʘʣʘʩץʘʥ 

çפʘʟʘץ ʞʝʤʽʩ ʞᴅʥʝ ʢᴇʢᴇʥʽʩ ʰʘʨʫʘʰʳʣʳסʳ סʳʣʳʤʠ-ʟʝʨʪʪʝʫ ʠʥʩʪʠʪʫʪʳè ɾʐʉ çפʘʡʥʘʨè 

ᴇשʽʨʣʽʢ ʬʠʣʠʘʣʳ ʪᴅʞʽʨʠʙʝ ʝʛʽʩʪʽʢʪʝʨʽʥʜʝ, ʟʝʨʪʭʘʥʘʣʳץ ʩʘʨʘʧʪʘʤʘʣʘʨ çʂᴇʢᴇʥʽʩ ʜʘץʳʣʜʘʨʳʥ 

ᴇʥʜʽʨʫ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳ (ʘʛʨʦʭʠʤʠʷ ʞᴅʥʝ ᴇʩʽʤʜʽʢ ץʦʨסʘʫ ʪʦʙʳ)è ʙᴇʣʽʤʽʥʜʝ ʞװʟʝʛʝ 

ʘʩʳʨʳʣʜʳ. נʳʣʳʤʠ ʤʘץʘʣʘʜʘ 2024 ʞʳʣʜʳש ʤᴅʣʽʤʝʪʪʝʨʽ ʢʝʣʪʽʨʽʣʜʽ. 

 ץʢʣʠʤʘʪʪʳ (ɸʣʤʘʪʳ ʦʙʣʳʩʳ) שʽʨʽʥʽשʳʩʳ ʪʘʫʙᴇʢʪʝʨʽ ᴇסʩʪʽʢ-ʰʳװʪשʦ שʩʪʘʥʥʳץʘʟʘפ
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ʞʘסʜʘʡʳ ï ʢװʨʪ ʢʦʥʪʠʥʝʥʪʘʣʴʜʽ. ʐʽʣʜʝ ʘʡʳʥʳש ʦʨʪʘʰʘ ʘʫʘ ʪʝʤʧʝʨʘʪʫʨʘʩʳ 22-24Üʉ-ʪʳ, 

ʳ - 3450-3750סʪʝʤʧʝʨʘʪʫʨʘʣʘʨ ʞʠʳʥʪʳ שʨʘʡʜʳ. ʆײץ ʪʘʨ ʘʡʳʥʜʘ - 6-10Üʉ ʘʷʟʜʳשʘץ
0
ʉ, ʘʣ 

ʙʝʣʩʝʥʜʽ ʪʝʤʧʝʨʘʪʫʨʘʣʘʨ ʞʠʳʥʪʳסʳ - 3100-3400
0
ʉ. ɸʷʟʩʳʟ ʤʝʨʟʽʤʜʝʨ ײʟʘץʪʳסʳ - 140-170 

ʪᴅʫʣʽʢ. ɾʳʣʜʳץ ʞʘʫʳʥ-ʰʘʰʳʥ ʤᴇʣʰʝʨʽ - 350-600 ʤʤ. 

ɽʛʽʩʪʽʢ ʪʘʥʘʧʪʘʨʳʥʳש ʪʦʧʳʨʘץ ʞʘסʜʘʡʳ ʢשװʛʽʨʪ-ץʘʨʘץʦשʳʨ, ʦʨʪʘʰʘ ʩʘʟʜʘפ .ץʘʨʘ 

ʰʽʨʽʥʜʽ ʤᴇʣʰʝʨʽ ï 2,9-3,0%; ʞʘʣʧʳ ʘʟʦʪ ï 0,18-0,20%; ʞʘʣʧʳ ʬʦʩʬʦʨ ï 0,19-0,20% ʞᴅʥʝ 

K2O - 350-390 ʤʛ/ʢʛ. ʉʽשʽʨʽʣʛʝʥ ʥʝʛʽʟʜʝʨ ʞʠʳʥʪʳסʳ ï 100 ʛ ʪʦʧʳʨʘץץʘ 20-21 ʤʛ-ʵʢʚ., ʨʅ 

ʜʝשʛʝʡʽ ï 7,3-7,4. ʂᴇʣʝʤʜʽʢ ʤʘʩʩʘʩʳ ï 1,1-1,2 ʢʛ/ʩʤ
3
. 

ɿʝʨʪʪʝʫ ʥʳʩʘʥʜʘʨʳ: ʙʠʦʣʦʛʠʷʣʳץ ʧʨʝʧʘʨʘʪʪʘʨ, ץʳʟʘʥʘץ ʜʘץʳʣʳʥʳש ʬʝʥʦʣʦʛʠʷʣʳץ, 

ʙʠʦʤʝʪʨʠʷʣʳץ ʞᴅʥʝ ʙʠʦʭʠʤʠʷʣʳץ ʢᴇʨʩʝʪʢʽʰʪʝʨʽ, ץʳʟʘʥʘץ ʜʘץʳʣʳʥʳש ʩʘשʳʨʘʫײץʣʘץ 

ʘʫʨʫʣʘʨʳ, ʙʠʦʣʦʛʠʷʣʳץ ʞᴅʥʝ ʰʘʨʫʘʰʳʣʳץ ʪʠʽʤʜʽʣʽʛʽ. פʳʟʘʥʘץ ʜʘץʳʣʳʥʳש ʘʛʨʦʪʝʭʥʠʢʘʩʳ 

 שʘʣʳʤʜʘʨʳʥʳס ʘʥ, ʤʝʢʝʤʝסʘʙʳʣʜʘʥץ ʰʽʥ ʞʘʣʧʳװ ʽʨʽשʳʩ ᴇסʩʪʽʢ-ʰʳװʪשʦ שʩʪʘʥʥʳץʘʟʘפ

  .ʟʝʛʝ ʘʩʳʨʳʣʜʳװʩʳʥʳʩʪʘʨʳʤʝʥ ʩᴅʡʢʝʩ ʞײ

ʊᴅʞʽʨʠʙʝ ʘʣץʘʧʪʘʨʳʥʜʘ ץʳʟʘʥʘץ ʜʘץʳʣʳʥʳש ɸʣʤʘʪʳ ʦʙʣʳʩʳʥʜʘ 2008 ʞ. ʙʘʩʪʘʧ 

ʘʫʜʘʥʜʘʩʪʳʨʳʣסʘʥ ʈʘʩʩʚʝʪ ʩʦʨʪʳ ᴇʩʽʨʽʣʜʽ. ɹʝʨʽʣʛʝʥ ʤʠʥʝʨʘʣʜʳ ʪʳשʘʡʪץʳʰʪʘʨʜʳש 

ʥʦʨʤʘʩʳ ï N100P120K60. ʌʝʥʦʣʦʛʠʷʣʳץ ʙʘץʳʣʘʫʣʘʨ ʢʝʣʝʩʽ ʬʝʥʦʣʦʛʠʷʣʳץ ʬʘʟʘʣʘʨ ʙʦʡʳʥʰʘ 

ʞװʨʛʽʟʽʣʜʽ: ʢᴇʢʪʝʧ ʰʳסʫ (ʞʝʢʝʣʝʛʝʥ, ʞʘʧʧʘʡ), 3-4 ʥʘסʳʟ ʞʘʧʳʨʘץʪʘʨ, 7-8 ʥʘסʳʟ 

ʞʘʧʳʨʘץʪʘʨ, ʛװʣʰʦסʳʨʣʘʨʳʥʳש ʧʘʡʜʘ ʙʦʣʫʳ (ʞʝʢʝʣʝʛʝʥ, ʞʘʧʧʘʡ), ʞʝʤʽʩ ץʘʣʳʧʪʘʩʪʳʨʫʳ 

(ʙʽʨʜʽ-ʝʢʽʣʽ, ʞʘʧʧʘʡ), ʞʝʤʽʩʪʝʨʜʽש ʧʽʩʽʧ ʞʝʪʽʣʫʽ (ʞʝʢʝʣʝʛʝʥ, ʞʘʧʧʘʡ).פʳʟʘʥʘץ ʢᴇʰʝʪʪʝʨʽʥ 

ʦʪʳʨסʳʟʫ ʩײʣʙʘʩʳ ï 70ʭ35 ʩʤ, ʪᴅʞʽʨʠʙʝ ʤᴇʣʜʝʢʪʝʨʽʥʽש ʘʫʜʘʥʳ ï 25 ʤ
2
, ʪᴅʞʽʨʠʙʝ 4 

  .ʨʛʽʟʽʣʜʽװʘʡʪʘʣʘʥʳʤʜʘ ʞץ

ʊᴅʞʽʨʠʙʝ ʩײʣʙʘʩʳ:  

1. ɹʘץʳʣʘʫ ʥײʩץʘʩʳ (ʙװʨʢʫʩʽʟ);  

2. ʉʳʥʘʣסʘʥ ʧʨʝʧʘʨʘʪ: Superior 2 Flower, 2,0 ʣ/ʛʘ ʤᴇʣʰʝʨʽʥʜʝ 3 ץʘʡʪʘʨʘ ʙװʨʢʫ 

(ᴇʥʜʽʨʫʰʽʥʽײ שʩʳʥʳʩʳ);  

3. ʉʳʥʘʣסʘʥ ʧʨʝʧʘʨʘʪ: Superior 2 Flower, 2,0 ʣ/ʛʘ ʤᴇʣʰʝʨʽʥʜʝ 3 ץʘʡʪʘʨʘ ʙװʨʢʫ + 

ʂʦʤʧʣʝʄʝʪ, 2 ʤʣ/ʢʛ ʤᴇʣʰʝʨʽʥʜʝ ʪץײʳʤ ʜᴅʨʽʣʝʫ (ᴇʥʜʽʨʫʰʽʥʽײ שʩʳʥʳʩ);  

4. ʕʪʘʣʦʥʜʳ ʧʨʝʧʘʨʘʪ: ɸʪʦʥʠʢ ʇʣʶʩ, ʩ.ʝ., 0,2 ʣ/ʛʘ ʤᴇʣʰʝʨʽʥʜʝ 2 ץʘʡʪʘʨʘ. 

  

ɿʝʨʪʪʝʫʣʝʨ ʜᴅʩʪװʨʣʽ ʞᴅʥʝ ʞʘשʘ ᴅʜʽʩʪʝʤʝʣʝʨ ʙʦʡʳʥʰʘ ʞװʨʛʽʟʽʣʜʽ:  

ɼʦʩʧʝʭʦʚ ɹ.ɸ. ɽʛʽʩʪʽʢ ʪᴅʞʽʨʠʙʝ ᴅʜʽʩʪʝʤʝʩʽ ï ʄ.: ɸʛʨʦʧʨʦʤʠʟʜʘʪ, 1985. ï 3 51 ʙ. [23];  

ʂᴇʢᴇʥʽʩ ʞᴅʥʝ ʙʘץʰʘ ʰʘʨʫʘʰʳʣʳסʳʥʜʘסʳ ʪᴅʞʽʨʠʙʝʣʽʢ ʽʩʽʥʽש ᴅʜʽʩʪʝʤʝʩʽ (ɺ. ʌ. 

ɹʝʣʠʢ, 1992) [24];  

ᴆʩʽʤʜʽʢ ʰʘʨʫʘʰʳʣʳסʳʥʜʘ ʠʥʩʝʢʪʠʮʠʜʪʝʨʜʽ, ʘʢʘʨʠʮʠʜʪʝʨʜʽ, ʙʠʦʧʨʝʧʘʨʘʪʪʘʨʜʳ 

ʞᴅʥʝ ʬʝʨʦʤʦʥʜʘʨʜʳ ʪʽʨʢʝʫ ʩʳʥʘץʪʘʨʳʥ ʞװʨʛʽʟʫ ʞᴇʥʽʥʜʝʛʽ ᴅʜʽʩʪʝʤʝʣʽʢ ʥײʩץʘʫʣʘʨ 

(ɸʣʤʘʪʳ-ɸץʤʦʣʘ, 1997) [25];  

ʂᴇʢᴇʥʽʩ ʰʘʨʫʘʰʳʣʳסʳʥʜʘסʳ ʜʘʣʘʣʳץ ʪᴅʞʽʨʠʙʝ ᴅʜʽʩʪʝʤʝʩʽ (ʃʠʪʚʠʥʦʚ ʩ. ʩ., 2011) 

[26];  

çɹʝʣʘʨʫʩʴ ʈʝʩʧʫʙʣʠʢʘʩʳʥʜʘ ʜᴅʩʪװʨʣʽʜʝʥ ʙʠʦʦʨʛʘʥʠʢʘʣʳץ ʝʛʽʥʰʽʣʽʢʢʝ ʢᴇʰʫè 

ᴅʜʽʩʪʝʤʝʣʽʢ ײʩʳʥʳʩʪʘʨʳ (ʞʘʣʧʳ ʨʝʜ. ʂ.ʀ.ɼʦʚʙʘʥ, ʄʠʥʩʢ, 2015) [27]. 

ʅᴅʪʠʞʝʣʝʨ ʤʝʥ ʪʘʣץʳʣʘʫʣʘʨ. ʊᴅʞʽʨʠʙʝ ʝʛʽʩʪʝʨʽʥʜʝ ʬʝʥʦʣʦʛʠʷʣʳץ ʙʘץʳʣʘʫʣʘʨ 

ʞװʨʛʽʟʫ, ʙʠʦʣʦʛʠʷʣʳץ ʧʨʝʧʘʨʘʪʪʘʨʜʳש ʙʘץʳʣʘʫ ʥײʩץʘʩʳʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ ץʳʟʘʥʘץ ᴇʩʽʤ-

ʜʽʢʪʝʨʽʥʽש ʜʘʤʫ װʨʜʽʩʪʝʨʽʥ ץʘʨץʳʥʜʘʪʘʪʳʥʳ ʙʝʣʛʽʣʝʥʜʽ. ʄʘץʘʣʘʜʘ ʬʝʥʦʣʦʛʠʷʣʳץ ʙʘץʳʣʘʫ-

ʣʘʨʜʳש ʥʝʛʽʟʛʽ ʢʝʟʝשʜʝʨʽ ʢʝʣʪʽʨʽʣʜʽ. ɸʣʳʥסʘʥ ʥᴅʪʠʞʝʣʝʨ ʙʦʡʳʥʰʘ ʙʘץʳʣʘʫ ʥײʩץʘʩʳʤʝʥ 

ʩʘʣʳʩʪʳʨסʘʥʜʘ ʙʠʦʣʦʛʠʷʣʳץ ʧʨʝʧʘʨʘʪʪʘʨʜʳ ץʦʣʜʘʥʫ ץʳʟʘʥʘץ ᴇʩʽʤʜʽʢʪʝʨʽʥʽש ʙʽʨ ʬʘʟʘʜʘʥ 

ʢʝʣʝʩʽ ʜʘʤʫ ʬʘʟʘʩʳʥʘ ʦʨʪʘʰʘ ʘʣסʘʥʜʘ 5-7 ʪᴅʫʣʽʢʢʝ ʝʨʪʝ ᴇʪʢʝʥʽʥ ʢᴇʨʩʝʪʪʽ (1-ʩʫʨʝʪ).  

 ץʘʥ ʙʠʦʣʦʛʠʷʣʳסʦʣʜʘʥʳʣץ ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥ ʩʘʨʘʧʪʘʫ ץʙʠʦʤʝʪʨʠʷʣʳ שʪʳץʳʟʘʥʘפ

ʧʨʝʧʘʨʘʪʪʘʨʜʳש ᴇʩʽʤʜʽʢʪʝʨʜʽש ʘʡʪʘʨʣʳץʪʘʡ ʤʳץʪʳ ʞʘʩʳʣ ʤʘʩʩʘ ץʘʣʳʧʪʘʩʪʳʨʫʳʥʘ ʦש 

ᴅʩʝʨʽʥ ʪʠʛʽʟʝʪʽʥʽʥ ʢᴇʨʩʝʪʪʽ. 
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1-ʩʫʨʝʪ ï ᴆʩʽʤʜʽʢʪʽש ᴇʩʫʽʥ ʞᴅʥʝ ʜʘʤʫʳʥ ʙʠʦʣʦʛʠʷʣʳװ ץʜʝʪʢʽʰʪʝʨʜʽץ שʳʟʘʥʘץ ʜʘץʳʣʳʥʳש 

ʬʝʥʦʣʦʛʠʷʣʳץ ʜʘʤʫ ʢʝʟʝשʜʝʨʽʥʝ ᴅʩʝʨʽ 

 

ᴆʩʽʤʜʽʢʪʝʨ ʥʝʛʽʟʛʽ ʝʢʽ ʬʝʥʦʣʦʛʠʷʣʳץ ï ʛװʣʰʦסʳʨʣʘʨʳʥʳש ʧʘʡʜʘ ʙʦʣʫʳ ʞᴅʥʝ 

ʞʘʧʧʘʡ ʞʝʤʽʩ ʩʘʣʫʳ ʢʝʟʝשʜʝʨʽʥʜʝ ʟʝʨʪʪʝʣʽʧ, ʘʣʳʥסʘʥ ʥᴅʪʠʞʝʣʝʨ ʙʘʨʣʳץ ʧʘʨʘʤʝʪʨʣʝʨ 

ʙʦʡʳʥʰʘ ʙʘץʳʣʘʫ ʥײʩץʘʩʳʥʘʥ ʞʦסʘʨʳ ʙʦʣʜʳ (1-2-ʢʝʩʪʝ).  

 
1-ʢʝʩʪʝ ï ᴆʩʽʤʜʽʢʪʽש ᴇʩʫʽʥ ʞᴅʥʝ ʜʘʤʫʳʥ ʙʠʦʣʦʛʠʷʣʳװ ץʜʝʪʢʽʰʪʝʨʜʽץ שʳʟʘʥʘץ ʜʘץʳʣʳʥʳש 

ʙʠʦʤʝʪʨʠʷʣʳץ ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥʝ ᴅʩʝʨʽ (ʬʝʥʦʣʦʛʠʷʣʳץ ʢʝʟʝש ï ʛװʣʰʦסʳʨʣʘʨʳʥʳש ʧʘʡʜʘ 

ʙʦʣʫʳ) 

 

ʊᴅʞʽʨʠʙʝ 

ʥײʩץʘʣʘʨʳ  

פ
ʘ
ʡ
ʪ
ʘ
ʣ
ʘ
ʥ
ʳ
ʤ
ʜ
ʘ
ʨ

 ᴆʩʽʤʜʽʢ-

ʪʽש ʥʝʛʽʟʛʽ 

ʩʘʙʘסʳ-

ʥʳש 

-ʟʳʥʜʳײ

 ʳ, ʩʤס

ʅʝʛʽʟʛʽ 

ʩʘʙʘץ 

ʜʠʘʤʝʪʨʽ, 

ʩʤ 

ɾʘʧʳʨʘץ-

ʩʘסʘץ- 

ʪʘʨʳʥʳש 

ʞʘʣʧʳ 

ʩʘʥʳ, ʜʘʥʘ 

ɾʘʥʘʤʘ 

ʩʘʙʘץ-

ʪʘʨʳ-

ʥʳש 

ʩʘʥʳ, 

ʜʘʥʘ 

ᴆʩʽʤʜʽʢ-

ʪʽש 

ʞʘʣʧʳ 

ʤʘʩʩʘ-

ʩʳ, 

ʛʨʘʤʤ 

ᴆʩʽʤʜʽʢ-

ʪʝʛʽ ʛװʣ-

ʰʦסʳʨ-

ʣʘʨʳʥʳש 

ʩʘʥʳ, ʜʘʥʘ  

1 2 3 4 5 6 7 8 

ɹʘץʳʣʘʫ 

ʥײʩץʘʩʳ 

(ʙװʨʢʫʩʽʟ) 

ɯ 38,9 0,93 11 1,1 340,2 1,2 

ɯɯ 32,2 0,82 9,5 1,1 278,6 0,3 

ɯɯɯ 33,4 0,86 10,1 1,2 288,6 0,8 

ɯV 31,5 0,81 9,0 0,9 260,9 0,5 

ʆʨʪʘʰʘ  34,0 0,85 9,9 1,07 292,1 0,7 

Superior 2 

Flower,  

2,0 ʣ/ʛʘ 

(ʩʳʥʘʣסʘʥ 

ʧʨʝʧʘʨʘʪ) 

ɯ 44,1 1,1 12,2 1,8 365,4 2,2 

ɯɯ 39,3 1,02 11,7 1,5 347,0 1,4 

ɯɯɯ 42,1 1,1 11,8 1,6 359,6 1,6 

 

ɯV 34,8 0,91 10,2 1,3 303,3 1,0 

ʆʨʪʘʰʘ  40,07 1,032 11,47 1,55 343,82 1,55 



224 

 

 

1 2 3 4 5 6 7 8 

Superior 2 

Flower, 2,0 

ʣ/ʛʘ(ʩʳʥʘʣסʘʥ 

ʧʨʝʧʘʨʘʪ) + 

ʂʦʤʧʣʝʄʝʪ,  

2 ʤʣ/ʢʛ (ʪײ-

 (ʳʤ ʜᴅʨʽʣʝʫʽʰץ

ɯ 46,0 1,3 12,6 2,0 422,2 2,6 

ɯɯ 41,3 0,98 10,4 1,8 362,0 1,3 

ɯɯɯ 43,7 1,0 11,8 2,0 388,3 1,6 

 

 

 

ɯV 44,2 1,2 13,0 1,7 401,7 1,9 

ʆʨʪʘʰʘ  43,8 1,12 11,95 1,87 393,55 1,85 

ɸʪʦʥʠʢ ʇʣʶʩ, 

ʩ.ʝ., 0,2 ʣ/ʛʘ 

(ʵʪʘʣʦʥʜʳ 

ʧʨʝʧʘʨʘʪ) 

ɯ 39,4 1,0 11,5 1,4 342,8 1,5 

ɯɯ 41,1 1,0 11,7 1,8 356,2 1,3 

ɯɯɯ 44,0 1,4 12,8 2,0 377,4 1,8 

ɯV 36,2 0,8 10,0 1,2 315,2 1,0 

ʆʨʪʘʰʘ   40,175 1,05 11,50 1,6 347,9 1,40 

 

ɽʢʽ ᴇʣʰʝʤ ʥᴅʪʠʞʝʣʝʨʽ ʙʦʡʳʥʰʘ Superior 2 Flower, 2,0 ʣ/ʛʘ (ʩʳʥʘʣסʘʥ ʧʨʝʧʘʨʘʪ) + 

ʂʦʤʧʣʝʄʝʪ, 2 ʤʣ/ʢʛ (ʪץײʳʤ ʜᴅʨʽʣʝʫʽʰ) ʧʨʝʧʘʨʘʪʪʘʨʳʥ ʢʝʰʝʥʜʽ ץʦʣʜʘʥסʘʥʜʘ, ץʳʟʘʥʘץ 

ᴇʩʽʤʜʽʢʪʝʨʽʥʽש ʙʦʡʳ ʙʘץʳʣʘʫʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ ʝײ שʟʳʥ (43,8 ʩʤ ʞᴅʥʝ 57,2 ʩʤ) ʞᴅʥʝ 

 ʘʣʘʨʳʤʝʥץʩײʪᴅʞʽʨʠʙʝ ʥ ץʘʪʘʨ, ʙʘʨʣʳץ ʙʦʣʜʳ. ʉʦʥʳʤʝʥ (ʩʤ ʞᴅʥʝ 2,22 ʩʤ 1,12) שʘʣʳץ

ʩʘʣʳʩʪʳʨסʘʥʜʘ, ʞʘʣʧʳ ʞʘʧʳʨʘץʪʘʨʳ, ʛװʣʰʦסʳʨʣʘʨʳ ʤʝʥ ʞʝʤʽʩʪʝʨʽʥʽש ʩʘʥʳ ʞʦסʘʨʳ 

ʙʦʣסʘʥʳ ʙʝʣʛʽʣʝʥʜʽ. ɹʠʦʣʦʛʠʷʣʳץ ʧʨʝʧʘʨʘʪʪʘʨʜʳ ʢʝʰʝʥʜʽ ץʦʣʜʘʥסʘʥʜʘ ץʳʟʘʥʘץ 

ʞʝʤʽʩʪʝʨʽʥʽש ʩʘʥʳ ʘʨʪʳʧ (26 ʜʘʥʘ), ʞʘʣʧʳ ʤʘʩʩʘʩʳ 2014,37 ʛʨʘʤʤʜʳ ײץʨʘʜʳ. ɾʘʣʧʳ 

ʙʠʦʣʦʛʠʷʣʳץ ʧʨʝʧʘʨʘʪʪʘʨʜʳ ץʦʣʜʘʥסʘʥ ʙʘʨʣʳץ ʪᴅʞʽʨʠʙʝ ʥײʩץʘʣʘʨʳ ʙʦʡʳʥʰʘ ץʳʟʘʥʘץ 

ᴇʩʽʤʜʽʢʪʝʨʽʥʽש ᴇʩʫ ʧʘʨʘʤʝʪʨʣʝʨʽ ʙʘץʳʣʘʫ ʥײʩץʘʩʳʥʘʥ ʞʦסʘʨʳ ʙʦʣʜʳ.  

 
2-ʢʝʩʪʝ ï ᴆʩʽʤʜʽʢʪʽש ᴇʩʫʽʥ ʞᴅʥʝ ʜʘʤʫʳʥ ʙʠʦʣʦʛʠʷʣʳװ ץʜʝʪʢʽʰʪʝʨʜʽץ שʳʟʘʥʘץ ʜʘץʳʣʳʥʳש 

ʙʠʦʤʝʪʨʠʷʣʳץ ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥʝ ᴅʩʝʨʽ (ʬʝʥʦʣʦʛʠʷʣʳץ ʢʝʟʝש - ʞʘʧʧʘʡ ʞʝʤʽʩ ʩʘʣʫ) 

 

ʊᴅʞʽʨʠʙʝ 

ʥײʩץʘʣʘʨʳ  

פ
ʘ
ʡ
ʪ
ʘ
ʣ
ʘ
ʥ
ʳ
ʤ
ʜ
ʘ
ʨ

  ᴆʩʽʤʜʽʢ-

ʪʽש 

ʥʝʛʽʟʛʽ 

ʩʘʙʘסʳ-

ʥʳש 

-ʟʳʥʜʳײ

 ʳ, ʩʤס

ʅʝʛʽʟʛʽ 

ʩʘʙʘץ 

ʜʠʘʤʝʪʨʽ, 

ʩʤ 

ɾʘʧʳ-

ʨʘץ-

ʩʘסʘץ- 

ʪʘʨʳ 

ʞʘʣʧʳ 

ʩʘʥʳ, 

ʜʘʥʘ  

ɾʘʥʘʤʘ 

ʩʘʙʘץ-

ʪʘʨʳ-

ʥʳש 

ʩʘʥʳ, 

ʜʘʥʘ 

 

ɹʽʨ 

ᴇʩʽʤʜʽʢ-

ʪʽש 

ʞʘʣʧʳ 

ʤʘʩʩʘ-

ʩʳ, 

ʛʨʘʤʤ  

1 ᴇʩʽʤ-

ʜʽʢʪʝʛʽ 

 ץʳʟʘʥʘץ

ʞʝʤʽʩ-

ʪʝʨʽʥʽש 

ʩʘʥʳ, 

ʜʘʥʘ 

ɹʽʨ 

ᴇʩʽʤʜʽʢ-

ʪʝʛʽ 

ʞʝʤʽʩ-

ʪʝʨʜʽש 

ʤʘʩʩʘ-

ʩʳ, ʛ 

1 2 3 4 5 6 7 8 9 

ɹʘץʳʣʘʫ 

ʥײʩץʘʩʳ 

(ʙװʨʢʫʩʽʟ) 

ɯ 51,1 2,01 29,4 4 1729,9 19,1 1268,5 

ɯɯ 45,1 1,51 22,1 4,2 1665,2 18,5 1246,9 

ɯɯɯ 43,8 1,61 23,1 3,9 1602 19,3 1165,8 

ɯV 41 1,59 18,6 4,3 1526,9 17,3 1123,8 

ʆʨʪʘʰʘ  45,25 1,68 23,3 4,1 1631,00 18,55 1201,25 

Superior 2 

Flower, 2,0 ʣ/ʛʘ 

(ʩʳʥʘʣסʘʥ  

ʧʨʝʧʘʨʘʪ) 

ɯ 58,9 2,3 33,0 5,3 2698,2 28,6 2153,7 

ɯɯ 52,8 2,07 29,6 4,5 2331,3 23,9 1790,7 

ɯɯɯ 53,9 2,02 29,5 5 2518,9 25,7 2009,4 

ɯV 47,1 2,03 26,2 4,6 2133,6 22,6 1649,9 

ʆʨʪʘʰʘ  53,17 2,10 29,57 4,8 2420,50 25,20 1900,92 

Superior 2 

Flower, 2,0 ʣ/ʛʘ 

(ʩʳʥʘʣסʘʥ ʧʨʝ-

ʧʘʨʘʪ) + ʂʦʤ-

ʧʣʝʄʝʪ,2 ʤʣ/ʢʛ 
(ʪץײʳʤ ʜᴅʨʽʣʝʫʽʰ) 

ɯ 55,6 2,2 27,0 4,9 2589,0 24,7 1925,1 

ɯɯ 60,7 2,4 39,0 5,6 2940,7 31,1 2442,6 

ɯɯɯ 58,0 2,2 33,0 5,1 2861,3 26,3 1972,3 

 

 

ɯV 54,5 2,1 30,0 4,5 2280,0 22,9 1717,5 
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1 2 3 4 5 6 7 8 9 

ʆʨʪʘʰʘ   57,2 2,22 32,25 5,02 2667,75 26,25 2014,37 

ɸʪʦʥʠʢ ʇʣʶʩ, 

ʩ.ʝ., 0,2 ʣ/ʛʘ 

(ʵʪʘʣʦʥʜʳ 

ʧʨʝʧʘʨʘʪ) 

ɯ 53,4 2,1 31,6 4,9 2376 25,3 1926,7 

ɯɯ 53 2,2 26,7 4,8 2506,8 23,4 1766 

ɯɯɯ 56,8 2,4 29,7 5,2 2569 26,9 2019,2 

ɯV 52,7 2 28,8 4,6 2206 24,9 1820,9 

ʆʨʪʘʰʘ  53,97 2,17 29,2 4,87 2414,45 25,12 1883,20 

 

 ץʣʘײץʳʨʘʫשʪᴅʞʽʨʠʙʝ ʝʛʽʩʪʝʨʽʥʜʝ ʘʣʴʪʝʨʥʘʨʠʦʟ, ʬʠʪʦʬʪʦʨʦʟ, ʩʝʧʪʦʨʠʦʟ  ʩʘ ץʳʟʘʥʘפ

ʘʫʨʫʣʘʨʳʥʳש ʜʘʤʳסʘʥʳ ʙʝʣʛʽʣʝʥʜʽ. ɸʫʨʫʣʘʨʜʳש ʘʣסʘʰץʳ ʙʝʣʛʽʣʝʨʽ ʰʽʣʜʝ ʘʡʳʥʳװ שʰʽʥʰʽ 

ʦʥ ʢװʥʜʽʛʽʥʜʝ ʪʽʨʢʝʣʜʽ. ʊᴅʞʽʨʠʙʝ ʝʛʽʩʪʽʢʪʝʨʽʥʜʝ ʞװʨʛʽʟʽʣʛʝʥ ʬʠʪʦʩʘʥʠʪʘʨʠʷʣʳץ 

ʤʦʥʠʪʦʨʠʥʛ ʞײʤʳʩʪʘʨʳ ʙʠʦʣʦʛʠʷʣʳץ ʧʨʝʧʘʨʘʪʪʘʨʜʳ ץʦʣʜʘʥסʘʥ ʪᴅʞʽʨʠʙʝ ʥײʩץʘʣʘʨʳʥʜʘ 

ʘʫʨʫʣʘʨʜʳש ʜʘʤʫʳ ʤʝʥ ʪʘʨʘʣʫʳ ʜʝשʛʝʡʽ ʙʘץʳʣʘʫ ʥײʩץʘʩʳʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ ʙʽʨʰʘʤʘ 

ʪᴇʤʝʥ ʙʦʣסʘʥʳʥ ʢᴇʨʩʝʪʪʽ (3-ʢʝʩʪʝ).  

 
3-ʢʝʩʪʝ ï ᴆʩʽʤʜʽʢʪʽש ᴇʩʫʽʥ ʞᴅʥʝ ʜʘʤʫʳʥ ʙʠʦʣʦʛʠʷʣʳװ ץʜʝʪʢʽʰʪʝʨʜʽץ שʳʟʘʥʘץ ʘʫʨʫʣʘʨʳʥʳש 

ʪʘʨʘʣʫʳʥʘ ʞᴅʥʝ ʙʠʦʣʦʛʠʷʣʳץ ʪʠʽʤʜʽʣʽʢʢʝ ᴅʩʝʨʽ  

 

ʊᴅʞʽʨʠʙʝ ʥײʩץʘʣʘʨʳ ɿʘʣʘʣʜʘʥʫ ʜʝשʛʝʡʽ  ɹʠʦʣʦʛʠʷʣʳץ ʪʠʽʤʜʽʣʽʢ, % 

ʘʣʴʪʝʨ- 

ʥʘʨʠʦʟ, % 

ʬʠʪʦ- 

ʬʪʦʨʦʟ, % 

ʩʝʧʪʦ- 

ʨʠʦʟ, % 

 ʘʨʩʳץ

ʙװʨʢʫʛʝ ʘʣʴʪʝʨ- 

ʥʘʨʠʦʟ, 

% 

ʬʠʪʦ- 

ʬʪʦʨʦʟ, 

% 

ʩʝʧʪʦ- 

ʨʠʦʟ,  

% 

ʜ
ʝ
ʡ
ʽ
ʥ

 

ʢ
ʝ
ʡ
ʽ
ʥ
 

 

ʜ
ʝ
ʡ
ʽ
ʥ
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ɹʘץʳʣʘʫ ʥײʩץʘʩʳ 

(ʙװʨʢʫʩʽʟ) 

4,37 - 5,86 - 7,03 - - - - 

Superior 2 Flower, 2,0 

ʣ/ʛʘ (ʩʳʥʘʣסʘʥ 

ʧʨʝʧʘʨʘʪ) 

- 2,19 - 2,42 - 3,05 49,88 58,70 56,61 

Superior 2 Flower, 2,0 

ʣ/ʛʘ (ʩʳʥʘʣסʘʥ 

ʧʨʝʧʘʨʘʪ) + 

ʂʦʤʧʣʝʄʝʪ, 2 ʤʣ/ʢʛ 

(ʪץײʳʤ ʜᴅʨʽ.) 

- 1,72 - 1,02 

 

- 1,72 60,64 82,59 75,53 

ɸʪʦʥʠʢ ʇʣʶʩ, ʩ.ʝ., 

0,2 ʣ/ʛʘ (ʵʪʘʣʦʥʜʳ 

ʧʨʝʧʘʨʘʪ) 

- 1,87 - 1,95 - 1,87 57,21 66,72 73,40 

 

ɽʛʽʩʪʽʢʪʝʨʜʽש ʩʘשʳʨʘʫײץʣʘץ ʘʫʨʫʣʘʨʳʤʝʥ ʝש ʪᴇʤʝʥʛʽ ʟʘʣʘʣʜʘʥʫ ʜʝשʛʝʡʽ ʢʝʰʝʥʜʽ ʽʩ-

ʰʘʨʘʣʘʨʜʳ ʞװʨʛʽʟʫ ʘʨץʳʣʳ, ʷסʥʠ, ץʳʟʘʥʘץ ʪץײʳʤʜʘʨʳʥ ʘʣʜʳʥ-ʘʣʘ ʂʦʤʧʣʝʄʝʪ 

ʙʠʦʣʦʛʠʷʣʳץ ʧʨʝʧʘʨʘʪʳʤʝʥ 2 ʤʣ/ʢʛ ʤᴇʣʰʝʨʽʥʜʝ ʜᴅʨʽʣʝʧ, ʚʝʛʝʪʘʮʠʷ ʢʝʟʝשʽʥʜʝ Superior 2 

Flower ᴇʩʽʤʜʽʢ ʙʦʡʳʥ ʙʠʦʣʦʛʠʷʣʳװ ץʜʝʪʢʽʰʽʤʝʥ 2,0 ʣ/ʛʘ ʝʩʝʙʽʥʝʥ 3 ʤᴅʨʪʝ ᴇשʜʝʛʝʥʜʝ 

ʪʽʨʢʝʣʜʽ. ɹײʣ ʪᴅʞʽʨʠʙʝ ʥײʩץʘʩʳʥʜʘ ʙʘץʳʣʘʫʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ, ʙʠʦʣʦʛʠʷʣʳץ ʪʠʽʤʜʽʣʽʢ 

ʘʣʴʪʝʨʥʘʨʠʦʟסʘ ץʘʨʩʳ 60,64%, ʬʠʪʦʬʪʦʨʦʟסʘ ץʘʨʩʳ 82,59% ʞᴅʥʝ ʩʝʧʪʦʨʠʦʟסʘ ץʘʨʩʳ 

75,53%-ʜʳ ײץʨʘʜʳ. ɹײʣ ʩʘʫʳץʪʳʨʳʣסʘʥ ʪץײʳʤʥʳש ʙʽʨʢʝʣʢʽ ʪײʨʘץʪʳ ᴇʥʽʧ-ᴇʩʫʽʥʝ ʞᴅʥʝ 

 שʢʝʨʽ ᴅʩʝʨʣʝʨʽʥʝ ᴇʩʽʤʜʽʢʪʝʨʜʽ ץʞᴅʥʝ ʙʠʦʪʠʢʘʣʳ ץʘʙʠʦʪʠʢʘʣʳ שʘʥ ʦʨʪʘʥʳסʦʨʰʘץ

ʙʝʡʽʤʜʝʣʛʽʰʪʽʢ ץʘʩʠʝʪʪʝʨʽʥʽש ʘʨʪʫʳʥʘ ʙʘʡʣʘʥʳʩʪʳ,  ʦʪʳʨסʳʟʳʣסʘʥ ʢᴇʰʝʪʪʝʨʜʽש ʩʘʫ ʞᴅʥʝ 

ʤʳץʪʳ ʙʦʣʫʳʤʝʥ ʪװʩʽʥʜʽʨʽʣʝʜʽ. ɸʡʪʘ ʢʝʪʫ ʢʝʨʝʢ, ʙʘʨʣʳץ ʩʳʥʘʣסʘʥ ʙʠʦʣʦʛʠʷʣʳץ 

ʧʨʝʧʘʨʘʪʪʘʨ, ᴅʩʽʨʝʩʝ, ʘʫʨʫʣʘʨʜʳש ʘʣסʘʰץʳ ʙʝʣʛʽʣʝʨʽʥʽש ʧʘʡʜʘ ʙʦʣʫʳ ʢʝʟʝשʽʥʜʝ 

ʘʫʨʫʣʘʨʜʳש ʪʝʟ ʪʘʨʘʣʳʧ ʢʝʪʫʽʥ ʙᴅʩʝשʜʝʜʪʽʧ, ʪᴅʞʽʨʠʙʝ ʝʛʽʩʪʽʢʪʝʨʽʥʜʝ ʭʠʤʠʷʣʳץ 

ʬʫʥʛʠʮʠʜʪʝʨʤʝʥ ʙװʨʢʫ ʥʦʨʤʘʣʘʨʳ ʤʝʥ ץʘʡʪʘʣʘʥʳʤʜʘʨʳʥ 2 ʝʩʝ ʘʟʘʡʪʪʳ.  
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 ץʩʘʧʘʣʳ שʞʝʤʽʩʪʝʨʽʥʽ ץʳʟʘʥʘץ שʧʨʝʘʧʨʘʪʪʘʨʜʳ ץʘʥ ʙʠʦʣʦʛʠʷʣʳסʦʣʜʘʥʳʣפ

ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥʝ ᴅʩʝʨʽʥ ʘʥʳץʪʘʫ װʰʽʥ, ʙʠʦʭʠʤʠʷʣʳץ ʪʘʣʜʘʫʣʘʨ ʞʘʩʘʣʜʳ. ɿʝʨʪʭʘʥʘʣʳץ 

ʩʘʨʘʧʪʘʤʘ ʥᴅʪʠʞʝʣʝʨʽ ʙʦʡʳʥʰʘ ʙʠʦʣʦʛʠʷʣʳװ ץʜʝʪʢʽʰʪʝʨ ץʦʣʜʘʥʳʣסʘʥ ʙʘʨʣʳץ ʪᴅʞʽʨʠʙʝ 

ʥײʩץʘʣʘʨʳʥʜʘ ʞʝʤʽʩʪʝʨ ײץʨʘʤʳʥʜʘסʳ ʘʩʢʦʨʙʠʥ ץʳʰץʳʣʳ ʤʝʥ ʞʘʣʧʳ ץʘʥʪʪʳʣʳץʪʳש 

ʘʨʪץʘʥʳ ʙʝʣʛʽʣʝʥʜʽ (4-ʢʝʩʪʝ). פʳʟʘʥʘץ ʞʝʤʽʩʪʝʨʽ ײץʨʘʤʳʥʜʘסʳ ץʳʰץʳʣʜʘʨ ʤʝʥ ʞʘʣʧʳ 

 ʘʩʠʝʪʪʝʨʽʥʝ ᴅʩʝʨ ʝʪʽʧ, ʜᴅʤʜʽ ʥʝʤʝʩʝ ʜᴅʤʩʽʟ ʙʦʣʫʳʥʘץ ʜᴅʤʜʽʢ שʛʝʡʽ ᴇʥʽʤʥʽשʜʝ ץʘʥʪʪʳʣʳץ

ʳץʧʘʣ ʝʪʝʜʽ. ᴄʩʽʨʝʩʝ ץʳʰץʳʣ ʜʝשʛʝʡʽʥʽש ʪᴇʤʝʥ ʥʝʤʝʩʝ ʰʘʤʘʜʘʥ ʪʳʩ ʞʦסʘʨʳ ʙʦʣʫʳ, 

ʞʝʤʽʩʪʝʨʜʽש ʪʘʪʳʤʜʳ ʙʦʣʫʳʥ ʨʝʪʪʝʧ ʦʪʳʨʘʜʳ. ɾʘʣʧʳ ץʳʟʘʥʘץ ʜʘץʳʣʳ װʰʽʥ ʩײʨʳʧʪʳץ 

ʝʨʝʢʰʝʣʽʢʪʝʨʜʽ ʝʩʢʝʨʛʝʥʜʝ ʝש ʪʠʽʤʜʽ ץʳʰץʳʣʜʳʣʳץ ʜʝשʛʝʡʽ 0,3-0,8% ʘʨʘʣʳסʳʥʜʘ ʙʦʣʫʳ 

ʪʠʽʩ. ɹʽʟʜʽש ʟʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽʤʽʟ ʙʘʨʣʳץ ʪᴅʞʽʨʠʙʝ ʥײʩץʘʣʘʨʳ ʙʦʡʳʥʰʘ ץʳʟʘʥʘץ 

ʞʝʤ̔ʩʪʝʨʽʥʽש ʦשʪʘʡʣʳ ץʳʰץʳʣʜʳʣʳץ ʜʝשʛʝʡʽʥ ʢᴇʨʩʝʪʪʽ ï 0,59-0,62% ʘʨʘʣʳסʳ.  

 
4-ʢʝʩʪʝ ï ᴆʩʽʤʜʽʢʪʽש ᴇʩʫʽʥ ʞᴅʥʝ ʜʘʤʫʳʥ ʙʠʦʣʦʛʠʷʣʳװ ץʜʝʪʢʽʰʪʝʨʜʽץ שʳʟʘʥʘץ ʞʝʤʽʩʪʝʨʽʥʽש 

ʩʘʧʘʣʳץ ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥʝ ᴅʩʝʨʽ  

 

ʊᴅʞʽʨʠʙʝ ʥײʩץʘʣʘʨʳ ײפʨסʘץ 

ʟʘʪʪʘʨ, 

% 

ɾʘʣʧʳ 

 ,ץʘʥʪʪʳʣʳץ

% 

ʉ ʜᴅʨʫ-

ʤʝʥʽ, 

ʤʛ% 

-ʳʣץʳʰפ

ʜʳʣʳץ, %  

ʅʠʪʨʘʪʪʘʨ,  

ʤʛ/ʢʛ 

 

ɹʘץʳʣʘʫ ʥײʩץʘʩʳ (ʙװʨʢʫʩʽʟ) 6,83 2,27 20,99 0,59 117 

Superior 2 Flower, 2,0 ʣ/ʛʘ 

(ʩʳʥʘʣסʘʥ ʧʨʝʧʘʨʘʪ) 

6,83 2,38 21,27 0,62 108 

Superior 2 Flower, 2,0 ʣ/ʛʘ 

(ʩʳʥʘʣסʘʥ ʧʨʝʧʘʨʘʪ) + ʂʦʤ-

ʧʣʝʄʝʪ, 2 ʤʣ/ʢʛ (ʪץײʳʤ ʜᴅʨʽʣʝʫʽʰ) 

7,03 2,48 21,27 0,64 122 

ɸʪʦʥʠʢ ʇʣʶʩ, ʩ.ʝ., 0,2 ʣ/ʛʘ 

(ʵʪʘʣʦʥʜʳ ʧʨʝʧʘʨʘʪ) 

6,92 2,62 21,62 0,59 136 

 

ɾʝʤʽʩʪʝʨʜʽײץ שʨʘʤʳʥʜʘסʳ ʥʠʪʨʘʪʪʘʨʜʳש ʜʝשʛʝʡʽ ʘʩʘ ʤʘשʳʟʜʳ ʢᴇʨʩʝʪʢʽʰ ʙʦʣʳʧ 

ʪʘʙʳʣʘʜʳ. ᴄʨ ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ ʜʘץʳʣʳʥʘ ʰʝʢʪʝʫʣʽ ʨץײʩʘʪ ʝʪʽʣʛʝʥ ʥʠʪʨʘʪ ʜʝשʛʝʡʽ 

ʙʝʣʛʽʣʝʥʛʝʥ. פʳʟʘʥʘץ ʜʘץʳʣʳ ʙʦʡʳʥʰʘ ʙײʣ ʢᴇʨʩʝʪʢʽʰ ï 150 ʤʛ/ʢʛ ʰʠʢʽ ʟʘʪ ʤʘʩʩʘʩʳʥʘʥ 

ʞʦסʘʨʳ ʙʦʣʤʘʫʳ ʪʠʽʩ. ɹʠʦʭʠʤʠʷʣʳץ ʪʘʣʜʘʫʣʘʨ ʞʝʤʽʩʪʝʨ ײץʨʘʤʳʥʜʘסʳ ʥʠʪʨʘʪ ʜʝשʛʝʡʽʥʽש 

ʙʘʨʣʳץ ʟʝʨʪʪʝʫ ʥײʩץʘʣʘʨʳ ʙʦʡʳʥʰʘ ʰʝʢʪʝʫʣʽ-ʨץײʩʘʪ ʝʪʽʣʛʝʥ ʤᴇʣʰʝʨʽʥʝʥ (150 ʤʛ/ʢʛ) 

ʪᴇʤʝʥ ʙʦʣסʘʥʳʥ ʢᴇʨʩʝʪʪʽ ï 108-136 ʤʛ/ʢʛ ʘʨʘʣʳסʳʥʜʘ. ɹײʣ, ʘʣʳʥסʘʥ ᴇʥʽʤʥʽש ʵʢʦʣʦʛʠʷʣʳץ 

ʪʘʟʘʣʳסʳʥ ʨʘʩʪʘʡʜʳ. 

ɸʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ ʜʘץʳʣʜʘʨʳʥʳש ᴇʥʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫʜʘ ᴇʩʽʤʜʽʢ ʙʦʡʳʥ 

ʙʠʦʣʦʛʠʷʣʳװ ץʜʝʪʢʽʰʪʝʨʜʽש ʪʠʽʤʜʽʣʽʛʽʥʽש ʞʦסʘʨʳ ʝʢʝʥʜʽʛʽ ʢᴇʧʪʝʛʝʥ ʟʝʨʪʪʝʫʣʝʨʤʝʥ 

ʜᴅʣʝʣʜʝʥʛʝʥ. ʉʦʣ ʩʝʙʝʧʪʽ ʙʽʟʜʽש ʟʝʨʪʪʝʫʣʝʨʽʤʽʟ ʩʳʥʘʣסʘʥ ʧʨʝʧʘʨʘʪʪʘʨʜʳץ שʳʟʘʥʘץ 

ʜʘץʳʣʳʥʳש ᴇʥʽʤʜʽʣʽʛʽʥʝ ᴅʩʝʨʽʥ ʘʥʳץʪʘʫסʘ ʙʘסʳʪʪʘʣʜʳ. ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ ʙʦʡʳʥʰʘ 

 ʧʨʝʧʘʨʘʪʳ ʤʝʥ ץʘʨʳ ᴇʥʽʤʜʽʣʽʛʽ Superior 2 Flower, 2,0 ʣ/ʛʘ ʙʠʦʣʦʛʠʷʣʳסʞʦ שʝ שʪʳץʳʟʘʥʘץ

ʂʦʤʧʣʝʄʝʪ, 2 ʤʣ/ʢʛ ʪץײʳʤ ʜᴅʨʽʣʝʫʽʰʽʥ ʢʝʰʝʥʜʽ ץʦʣʜʘʥסʘʥʜʘ ʘʣʳʥʜʳ. ɹʘץʳʣʘʫסʘ ʘʣʳʥסʘʥ 

 ʘʣʘʨʳ ʙʦʡʳʥʰʘ ʞʘʣʧʳץʩײʨʘʧ, ʟʝʨʪʪʝʫ ʥײץ ʦʩʳʤʰʘ ᴇʥʽʤ 6,9 ʪ/ʛʘ ʥʝʤʝʩʝ 34,07%-ʜʳץ

ᴇʥʽʤʜʽʣʽʢ ʩᴅʡʢʝʩʽʥʰʝ 24,67-27,15 ʪ/ʛʘ ʘʨʘʣʳסʳʥʜʘ ʙʦʣʜʳ. ɹʘץʳʣʘʫ ʥײʩץʘʩʳʥʜʘ ץʳʟʘʥʘץ 

ʞʝʤʽʩʪʝʨʽʥʽש ʝש ʪᴇʤʝʥʛʽ ᴇʥʽʤʜʽʣʽʢ ʜʝשʛʝʡʽ ʪʽʨʢʝʣʜʽ ï 20,25 ʪ/ʛʘ (5-ʢʝʩʪʝ). 

  
ʂʝʩʪʝ 5 - ᴆʩʽʤʜʽʢʪʽש ᴇʩʫʽʥ ʞᴅʥʝ ʜʘʤʫʳʥ ʙʠʦʣʦʛʠʷʣʳװ ץʜʝʪʢʽʰʪʝʨʜʽץ שʳʟʘʥʘץ ᴇʥʽʤʜʽʣʽʛʽʥʝ 

ᴅʩʝʨʽ  

 

ʊᴅʞʽʨʠʙʝ ʥײʩץʘʣʘʨʳ ʊᴅʞʽʨʠʙʝ ץʘʡʪʘʣʘʥʳʤʜʘʨʳ פʳʟʘʥʘץ 

ᴇʥʽʤʜʽʣʽʛʽ, 

ʪ/ʛʘ 

 ʦʩʳʤʰʘ ᴇʥʽʤפ

I ɯɯ ɯɯɯ ɯV ʪ/ʛʘ % 

1 2 3 4 5 6 7 8 
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1 2 3 4 5 6 7 8 

ɹʘץʳʣʘʫ ʥײʩץʘʩʳ (ʙװʨʢʫʩʽʟ) 20,0 19,8 20,9 20,3 20,25 - - 

Superior 2 Flower, 2,0 ʣ/ʛʘ 

(ʩʳʥʘʣסʘʥ ʧʨʝʧʘʨʘʪ) 23,6 25,4 24,9 24,8 24,67 

 

4,42 

 

21,83 

Superior 2 Flower, 2,0 ʣ/ʛʘ 

(ʩʳʥʘʣסʘʥ ʧʨʝʧʘʨʘʪ) + 

ʂʦʤʧʣʝʄʝʪ, 2 ʤʣ/ʢʛ  

(ʪץײʳʤ ʜᴅʨʽʣʝʫʽʰ) 27,3 26,5 27,7 27,1 27,15 

 

 

 

6,90 

 

 

 

34,07 

ɸʪʦʥʠʢ ʇʣʶʩ, ʩ.ʝ., 0,2 ʣ/ʛʘ 

(ʵʪʘʣʦʥʜʳ ʧʨʝʧʘʨʘʪ) 25,1 24,2 26,0 24,0 24,82 

 

4,57 

 

22,57 

ʈ, %                                                                                                                 1,28 

ɽʊɽɸ                                                                                                                  1,05 

 

 ʝʛʽʩʪʝʨʽʥʜʝ ᴇʩʽʤʜʽʢ ץʳʟʘʥʘץ ʳʣʳʤʠ-ʟʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ ʙʦʡʳʥʰʘנ .ʦʨʳʪʳʥʜʳפ

ʙʦʡʳʥʳש ᴇʩʫʽʥ ʞᴅʥʝ ʜʘʤʫʳʥ ʙʠʦʣʦʛʠʷʣʳװ ץʜʝʪʢʽʰʪʝʨʜʽ ץʦʣʜʘʥʫ ʢʝʣʝʩʽ ʥᴅʪʠʞʝʣʝʨ 

ʢᴇʨʩʝʪʪʽ:  

- ᴇʩʽʤʜʽʢʪʽש ᴇʩʫʽʥ ʞᴅʥʝ ʜʘʤʫʳʥ ʙʠʦʣʦʛʠʷʣʳװ ץʜʝʪʢʽʰʪʝʨ ץʳʟʘʥʘץ ᴇʩʽʤʜʽʢʪʝʨʽʥʽש ʪʝʟ 

ᴇʥʽʧ-ᴇʩʽʧ, ʙʘץʳʣʘʫ ʥײʩץʘʩʳʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ, ʬʝʥʦʣʦʛʠʷʣʳץ ʜʘʤʫ ʢʝʟʝשʜʝʨʽʥʽ5-7 ש 

ʪᴅʫʣʽʢʢʝ ץʘʨץʳʥʜʘʫʳʥʘ ʳץʧʘʣ ʝʪʪʽ;  

- ʙʠʦװʜʝʪʢʽʰʪʝʨ ץʦʣʜʘʥʳʣסʘʥ ʪᴅʞʽʨʠʙʝ ʥײʩץʘʣʘʨʳʥʜʘ ץʳʟʘʥʘץ ᴇʩʽʤʜʽʢʪʝʨʽʥʽש 

ʥʝʛʽʟʛʽ ʩʘʙʘץʪʘʨʳʥʳײ שʟʘʨʫʳ ʤʝʥ ץʘʣʳשʜʘʫʳ, ʞʘʥʘʤʘ ʩʘʙʘץʪʘʨʳ, ʞʘʧʳʨʘץ-ʩʘסʘץʪʘʨʳ, 

ʛװʣʰʦסʳʨʣʘʨʳ ʤʝʥ ʞʝʤʽʩʪʝʨʽ ʩʘʥʳʥʳש ʞᴅʥʝ ʦʣʘʨʜʳש ʞʘʣʧʳ ʤʘʩʩʘʩʳʥʳש ʘʨʪʫʳ ʪʽʨʢʝʣʜʽ. 

ɾʘʩʳʣ ʤʘʩʩʘ ʙʦʡʳʥʰʘ ᴇʩʫ ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥʽש ʝש ʞʦסʘʨʳ ʥᴅʪʠʞʝʣʝʨʽ Superior 2 Flower 

ʙʠʦʣʦʛʠʷʣʳװ ץʜʝʪʢʽʰʽʥ 2,0 ʣ/ʛʘ ʤᴇʣʰʝʨʽʥʜʝ ʘʣʜʳʥ-ʘʣʘ ʪץײʳʤʜʳ ʂʦʤʧʣʝʄʝʪ, 2 ʤʣ/ʢʛ 

ʜᴅʨʽʣʝʫʽʰʽʤʝʥ ᴇשʜʝʣʛʝʥ ʪᴅʞʽʨʠʙʝ ʥײʩץʘʩʳʥʜʘ ʪʽʨʢʝʣʜʽ; 

- ʙʠʦʣʦʛʠʷʣʳװ ץʜʝʪʢʽʰʪʝʨʜʽ ץʦʣʜʘʥסʘʥ ʪᴅʞʽʨʠʙʝ ʝʛʽʩʪʝʨʽʥʜʝ ʩʘשʳʨʘʫײץʣʘץ 

ʘʫʨʫʣʘʨʳʥʳש ʥʝʛʽʟʛʽ ʪװʨʣʝʨʽʥʽש ʪʘʨʘʣʫʳ ʜʝשʛʝʡʽ ʪᴇʤʝʥʜʝʧ, ʭʠʤʠʷʣʳץ ʧʝʩʪʠʮʠʜʪʝʨʜʽ 

 ;ʦʣʜʘʥʫ ʤᴇʣʰʝʨʽ 2-3 ʝʩʝ ʘʟʘʡʜʳץ

- ᴇʩʽʤʜʽʢʪʝʨʜʽ ʙʠʦʣʦʛʠʷʣʳװ ץʜʝʪʢʽʰʪʝʨʤʝʥ ʙװʨʢʫ, ʙʘץʰʘ ʜʘץʳʣʜʘʨʳʥʳש 

ᴇʥʽʤʜʽʣʽʛʽʥʝ ʘʡʪʘʨʣʳץʪʘʡ ʦש ᴅʩʝʨʽʥ ʪʠʛʽʟʜʽ. ᴆʩʽʤʜʽʢʪʽש ᴇʩʫʽʥ ץʘʨץʳʥʜʘʪʘʪʳʥ ʙʠʦʣʦʛʠʷʣʳץ 

ʧʨʝʧʘʨʘʪʪʘʨʜʳ ץʦʣʜʘʥסʘʥʜʘ, ʙʘץʳʣʘʫ ʥײʩץʘʩʳʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ, ץʳʟʘʥʘץ ʞʝʤʽʩʪʝʨʽʥʽש 

ᴇʥʽʤʜʽʣʽʛʽ - 21,83-34,07%-סʘ ʘʨʪʪʳ; 

 ץʩʘʨʘʧʪʘʫ ʥᴅʪʠʞʝʣʝʨʽ ʙʠʦʣʦʛʠʷʣʳ ץʞʝʤʽʩʪʝʨʽʥ ʟʝʨʪʭʘʥʘʣʳ ץʳʟʘʥʘץ -

ʧʨʝʧʘʨʘʪʪʘʨʜʳש ʞʝʤʽʩʪʝʨʜʽש ʙʠʦʭʠʤʠʷʣʳץ ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥ ʞʘץʩʘʨʪʘʪʳʥʳʥ  ʢᴇʨʩʝʪʪʽ.  

 ,ʩʪʘʥʜʘ ʢʘʨʪʦʧץʘʟʘפʤʳʩʪʘʨʳ BR22885335 çײʳʣʳʤʠ-ʟʝʨʪʪʝʫ ʞנ :ʘʨʞʳʣʘʥʜʳʨʫפ

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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 ɸʥʥʦʪʘʮʠʷ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʨʘʙʦʪ ʧʦ 

ʚʣʠʷʥʠʶ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʩʪʠʤʫʣʷʪʦʨʦʚ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ ʥʘ ʨʦʩʪʦʚʳʝ ʧʘʨʘʤʝʪʨʳ 

(ʬʝʥʦʣʦʛʠʯʝʩʢʠʝ ʠ ʙʠʦʤʝʪʨʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ), ʧʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ (ʩʫʭʦʝ ʚʝʱʝʩʪʚʦ, ʦʙʱʠʡ 
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ʅʘʫʯʥʳʝ-ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʫʯʘʩʪʢʘʭ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʬʠʣʠʘʣʘ 
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ʙʳʣʠ ʠʩʧʳʪʘʥʳ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʩʪʠʤʫʣʷʪʦʨʦʚ ʨʦʩʪʘ ʨʘʩʪʝʥʠʡ: 1. Superior 2 

Flower, 2,0 ʣ/ʛʘ; 2. Superior 2 Flower, 2,0 ʣ/ʛʘ + ʂʦʤʧʣʝʄʝʪ, 2 ʤʣ/ʢʛ; 3. ɸʪʦʥʠʢ ʇʣʶʩ, ʚ.ʨ., 0,2 ʣ/ʛʘ. 
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ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʢʘʯʝʩʪʚʦ ʧʣʦʜʦʚ ʪʦʤʘʪʘ. ɹʳʣʠ ʫʚʝʣʠʯʝʥʳ ʦʩʥʦʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʩʦʩʪʘʚʘ 

ʧʣʦʜʦʚ, ʘ ʫʨʦʚʝʥʴ ʥʠʪʨʘʪʘ ʙʳʣ ʥʠʞʝ ʧʨʝʜʝʣʴʥʦ-ʜʦʧʫʩʪʠʤʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ. ʆʙʨʘʙʦʪʢʘ ʧʦʩʝʚʦʚ 

ʪʦʤʘʪʘ ʙʠʦʣʦʛʠʯʝʩʢʠʤʠ ʩʪʠʤʫʣʷʪʦʨʘʤʠ ʫʚʝʣʠʯʠʚʘʣʦ ʚʘʣʦʚʫʶ ʫʨʦʞʘʡʥʦʩʪʴ ʧʨʦʜʫʢʮʠʠ. ɺ 
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ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʥʪʨʦʣʴʥʳʤ ʚʘʨʠʘʥʪʦʤ ʙʳʣʦ ʧʦʣʫʯʝʥʦ ʦʪ 4,42 ʪ/ʛʘ (21,83%) ʜʦ 6,90 ʪ/ʛʘ (34,07%) 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʫʨʦʞʘʷ ʧʣʦʜʦʚ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ. ʂʫʣʴʪʫʨʘ ʪʦʤʘʪʘ, ʧʨʝʧʘʨʘʪʳ ʩʪʠʤʫʣʠʨʫʶʱʠʝ ʙʠʦʣʦʛʠʯʝʩʢʠʡ ʨʦʩʪ ʠ 

ʨʘʟʚʠʪʠʝ, ʬʝʥʦʣʦʛʠʷ, ʙʠʦʤʝʪʨʠʷ, ʙʠʦʭʠʤʠʷ, ʛʨʠʙʥʳʝ ʙʦʣʝʟʥʠ, ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ, 

ʭʦʟʷʡʩʪʚʝʥʥʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ.  

 

INFLUENCE OF NEW BIOLOGICAL GROWTH STIMULANTS ON  THE PRODUCTIVITY 
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Annotation. This article presents the results of research work on the influence of biological 

stimulants of plant growth and development on growth parameters (phenological and biometric 

indicators), quality indicators (dry matter, total sugar, vitamin C, acidity, nitrate levels), biological 

(degree of development fungal diseases) and economic (yield indicator) efficiency of the tomato crop. 
Scientific research was carried out at experimental sites of the regional branch "Kainar" of the Kazakh 

Research Institute of Horticulture and Vegetables LLP. The following types of biological plant growth 

stimulants were tested in the experiments: 1. Superior 2 Flower, 2.0 l/ha; 2. Superior 2 Flower, 2.0 l/ha + 

KompleMet, 2 ml/kg; 3. Atonic Plus, v.r., 0.2 l/ha. The results obtained showed that the use of biological 

preparations accelerated the development of phenological phases by 5-7 days and had a positive effect on 

the formation of green mass of tomato plants. Also, when using biological preparations, a decrease in the 

level of development of major fungal diseases on tomato crops was noted, which contributed to a 

reduction in the recommended regulations for treatment with chemicals by 2-3 times. The results of 

laboratory studies showed that biological preparations had a positive effect on the quality of tomato fruits. 

The main indicators of fruit composition were increased, and the nitrate level was below the maximum 

permissible concentration. Treatment of tomato crops with biological stimulants increased the gross yield 

of the product. In comparison with the control option, from 4.42 t/ha (21.83%) to 6.90 t/ha (34.07%) 

additional fruit yield was obtained, respectively. 

Keywords. Tomato culture, drugs stimulating biological growth and development, phenology, 

biometrics, biochemistry, fungal diseases, biological effectiveness, economic efficiency  
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1
ɸʩʪʘʥʠʥʩʢʠʡ ʙʦʪʘʥʠʯʝʩʢʠʡ ʩʘʜ ï ʬʠʣʠʘʣ ʈɻʇ ʥʘ ʇʍɺ çʀʥʩʪʠʪʫʪ ʙʦʪʘʥʠʢʠ ʠ 

ʬʠʪʦʠʥʪʨʦʜʫʢʮʠʠè ʂʃʍɾʄ ʄʕʇʈ ʈʂ, ʛ. ɸʩʪʘʥʘ, ʂʘʟʘʭʩʪʘʥ 
2
ʈɻʇ ʥʘ ʇʍɺ "ʀʥʩʪʠʪʫʪ ʙʦʪʘʥʠʢʠ ʠ ʬʠʪʦʠʥʪʨʦʜʫʮʠʠ" ʂʃʍɾʄ ʄʕʇʈ ʈʂ, ʛ. ɸʣʤʘʪʳ, 

ʂʘʟʘʭʩʪʘʥ 

 
ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʬʠʪʦʩʘʥʠʪʘʨʥʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʧʣʦʜʦʚʦ-ʷʛʦʜʥʳʭ ʨʘʩʪʝʥʠʡ ʚ ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʉʝʚʝʨʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ. ɺ ʭʦʜʝ 

ʨʘʙʦʪʳ ʙʳʣʠ ʦʙʩʣʝʜʦʚʘʥʳ ʨʘʩʪʝʥʠʷ ʠʟ ʨʦʜʦʚ Rosa, Ribes, Lonicera, Hippophae ʠ Crataegus ʚ 

ʥʝʩʢʦʣʴʢʠʭ ʣʝʩʥʳʭ ʭʦʟʷʡʩʪʚʘʭ ʠ ʟʘʧʦʚʝʜʥʠʢʘʭ ʨʝʛʠʦʥʘ. ʆʩʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ ʙʳʣʦ ʫʜʝʣʝʥʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʠ ʨʘʟʚʠʪʠʶ ʟʘʙʦʣʝʚʘʥʠʡ, ʪʘʢʠʭ ʢʘʢ Phragmidium disciflorum Tode., Septoria 

xylostei Sacc. ʠ Pseudopeziza ribis Kleb., ʘ ʪʘʢʞʝ ʘʥʘʣʠʟʫ ʚʨʝʜʠʪʝʣʝʡ, ʚʢʣʶʯʘʷ Macrosiphum rosae L., 

Cryptomyzus ribis L. ʠ Rhopalosiphoninus lonicerae Koch. ɼʘʥʥʳʝ ʧʦʣʝʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʘʣʠ 

ʟʥʘʯʠʪʝʣʴʥʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʬʠʪʦʧʘʪʦʛʝʥʦʚ ʠ ʚʨʝʜʠʪʝʣʝʡ, ʦʩʦʙʝʥʥʦ ʩʨʝʜʠ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʨʦʜʘ 

Rosa, ʛʜʝ ʥʘʠʙʦʣʝʝ ʧʦʨʘʞʝʥʥʳʤʠ ʦʢʘʟʘʣʠʩʴ Rosa canina L. ʠ Rosa majalis Herrm. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʥʘ 

ʧʨʝʜʩʪʘʚʠʪʝʣʷʭ ʨʦʜʘ Hippophae ʚ ʧʝʨʠʦʜ ʧʨʦʚʝʜʝʥʠʷ ʦʙʩʣʝʜʦʚʘʥʠʷ, ʥʝ ʙʳʣʠ ʟʘʬʠʢʩʠʨʦʚʘʥʳ 

ʙʦʣʝʟʥʠ ʠ ʚʨʝʜʠʪʝʣʠ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʤʦʛʫʪ ʩʪʘʪʴ ʦʩʥʦʚʦʡ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʩʪʨʘʪʝʛʠʡ ʧʦ 

ʫʧʨʘʚʣʝʥʠʶ ʚʨʝʜʥʳʤʠ ʦʨʛʘʥʠʟʤʘʤʠ, ʘ ʪʘʢʞʝ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ 

ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʣʦʜʦʚʦ-ʷʛʦʜʥʳʝ ʨʘʩʪʝʥʠʷ, ʬʠʪʦʩʘʥʠʪʘʨʥʦʝ ʩʦʩʪʦʷʥʠʝ, ʚʨʝʜʠʪʝʣʠ, 

ʙʦʣʝʟʥʠ ʨʘʩʪʝʥʠʡ, ʬʠʪʦʩʘʥʠʪʘʨʥʳʡ ʤʦʥʠʪʦʨʠʥʛ 

 

ɺʚʝʜʝʥʠʝ. ʆʙʲʝʢʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʚʳʙʨʘʥʳ ʧʣʦʜʦʚʦ-ʷʛʦʜʥʳʝ ʨʘʩʪʝʥʠʷ 

ʨʦʜʦʚ Rosa, Ribes, Lonicera, Hippophae ʠ Crataegus, ʪʘʢ ʢʘʢ ʦʥʠ ʦʙʣʘʜʘʶʪ ʠʩʢʣʶʯʠʪʝʣʴʥʦʡ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ, ʜʝʢʦʨʘʪʠʚʥʦʡ ʠ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʮʝʥʥʦʩʪʴʶ. ʕʪʠ ʨʘʩʪʝʥʠʷ ʰʠʨʦʢʦ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʤʝʜʠʮʠʥʝ, ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʩʘʜʦʚʦʜʩʪʚʝ ʠ ʣʘʥʜʰʘʬʪʥʦʤ 

ʜʠʟʘʡʥʝ, ʯʪʦ ʜʝʣʘʝʪ ʠʭ ʥʝ ʪʦʣʴʢʦ ʚʘʞʥʳʤʠ ʜʣʷ ʥʘʫʢʠ, ʥʦ ʠ ʢʨʘʡʥʝ ʚʦʩʪʨʝʙʦʚʘʥʥʳʤʠ ʚ 

ʧʨʘʢʪʠʯʝʩʢʦʤ ʧʨʠʤʝʥʝʥʠʠ. ʈʘʩʪʝʥʠʷ ʨʦʜʘ Rosa ʠʤʝʶʪ ʚʘʞʥʦʝ ʣʝʢʘʨʩʪʚʝʥʥʦʝ ʟʥʘʯʝʥʠʝ. 

ʇʣʦʜʳ ʰʠʧʦʚʥʠʢʘ, ʙʦʛʘʪʳʝ ʚʠʪʘʤʠʥʘʤʠ C ʠ E, ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʧʨʦʬʠʣʘʢʪʠʢʠ ʠ ʣʝʯʝʥʠʷ 

ʘʚʠʪʘʤʠʥʦʟʘ, ʘ ʪʘʢʞʝ ʜʣʷ ʫʢʨʝʧʣʝʥʠʷ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ [1]. ʄʘʩʣʦ, ʠʟʚʣʝʢʘʝʤʦʝ ʠʟ 

ʧʣʦʜʦʚ, ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʢʦʩʤʝʪʦʣʦʛʠʠ ʠ ʬʘʨʤʘʮʝʚʪʠʢʝ ʙʣʘʛʦʜʘʨʷ ʩʚʦʠʤ ʘʥʪʠʦʢʩʠʜʘʥʪʥʳʤ ʠ 

ʨʝʛʝʥʝʨʠʨʫʶʱʠʤ ʩʚʦʡʩʪʚʘʤ [2]. ɺʘʞʥʫʶ ʨʦʣʴ ʠʛʨʘʝʪ ʰʠʧʦʚʥʠʢ ʠ ʚ ʦʟʝʣʝʥʝʥʠʠ. ɹʣʘʛʦʜʘʨʷ 

ʩʚʦʝʡ ʥʝʧʨʠʭʦʪʣʠʚʦʩʪʠ ʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʬʘʢʪʦʨʘʤ ʰʠʧʦʚʥʠʢ 

ʠʩʧʦʣʴʟʫʶʪ ʚ ʢʘʯʝʩʪʚʝ ʧʦʜʚʦʷ ʜʣʷ ʨʦʟ [3].  

ʇʨʝʜʩʪʘʚʠʪʝʣʠ ʨʦʜʘ Ribes, ʟʘʥʠʤʘʶʪ ʚʘʞʥʦʝ ʤʝʩʪʦ ʚ ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. 

ʉʤʦʨʦʜʠʥʘ ʙʦʛʘʪʘ ʚʠʪʘʤʠʥʘʤʠ, ʤʠʢʨʦʵʣʝʤʝʥʪʘʤʠ ʠ ʘʥʪʠʦʢʩʠʜʘʥʪʘʤʠ, ʯʪʦ ʜʝʣʘʝʪ ʝʝ 

ʧʦʧʫʣʷʨʥʳʤ ʩʳʨʴʝʤ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʦʢʦʚ, ʚʘʨʝʥʴʷ ʠ ʜʨʫʛʦʡ ʧʨʦʜʫʢʮʠʠ [4]. ʇʦʤʠʤʦ 

ʟʥʘʯʝʥʠʷ ʚ ʧʠʱʝʚʦʡ ʦʪʨʘʩʣʠ, ʨʘʩʪʝʥʠʷ ʵʪʦʛʦ ʨʦʜʘ ʠʤʝʶʪ ʚʳʩʦʢʫʶ ʵʢʦʣʦʛʠʯʝʩʢʫʶ 
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ʮʝʥʥʦʩʪʴ, ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʶʱʫʶʩʷ ʚ ʧʨʦʛʨʘʤʤʘʭ ʦʟʝʣʝʥʝʥʠʷ ʠ ʨʝʢʫʣʴʪʠʚʘʮʠʠ 

ʥʘʨʫʰʝʥʥʳʭ ʣʘʥʜʰʘʬʪʦʚ. ʀʭ ʩʧʦʩʦʙʥʦʩʪʴ ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʢ ʨʘʟʣʠʯʥʳʤ ʫʩʣʦʚʠʷʤ 

ʧʦʟʚʦʣʷʝʪ ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʦʚ ʠ ʩʝʣʴʩʢʠʭ ʨʘʡʦʥʦʚ. 

ɺ ʫʩʣʦʚʠʷʭ ʉʝʚʝʨʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ ʨʦʜ Lonicera, ʠʣʠ ʞʠʤʦʣʦʩʪʴ, ʰʠʨʦʢʦ 

ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʣʘʥʜʰʘʬʪʥʦʤ ʜʠʟʘʡʥʝ. ɾʠʤʦʣʦʩʪʴ, ʦʪʣʠʯʘʶʱʘʷʩʷ ʷʨʢʠʤ ʮʚʝʪʝʥʠʝʤ ʠ 

ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʫʩʣʦʚʠʷʤ, ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʞʠʚʳʭ 

ʠʟʛʦʨʦʜʝʡ ʠ ʫʢʨʘʰʝʥʠʷ ʩʘʜʦʚ [5]. ʉʧʝʮʠʘʣʴʥʳʝ ʦʧʳʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚʳʜʝʣʝʥʠʷ ʢʦʨʥʝʡ 

ʞʠʤʦʣʦʩʪʠ ʪʘʪʘʨʩʢʦʡ ʩʪʠʤʫʣʠʨʫʶʪ ʨʦʩʪ ʢʦʨʥʝʡ ʜʫʙʘ [6].  ʇʦʤʠʤʦ ʜʝʢʦʨʘʪʠʚʥʦʡ ʬʫʥʢʮʠʠ, 

ʥʝʢʦʪʦʨʳʝ ʚʠʜʳ ʞʠʤʦʣʦʩʪʠ ʪʘʢʞʝ ʜʘʶʪ ʩʲʝʜʦʙʥʳʝ ʷʛʦʜʳ, ʙʦʛʘʪʳʝ ʚʠʪʘʤʠʥʘʤʠ ʠ 

ʘʥʪʠʦʢʩʠʜʘʥʪʘʤʠ, ʯʪʦ ʧʦʚʳʰʘʝʪ ʠʭ ʧʠʱʝʚʫʶ ʮʝʥʥʦʩʪʴ. 

ʈʦʜ Hippophae ʮʝʥʝʥ ʩʚʦʠʤʠ ʧʣʦʜʘʤʠ, ʢʦʪʦʨʳʝ ʩʦʜʝʨʞʘʪ ʚʳʩʦʢʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʚʠʪʘʤʠʥʦʚ, ʤʠʥʝʨʘʣʦʚ ʠ ʞʠʨʥʳʭ ʢʠʩʣʦʪ [7]. ʇʣʦʜʳ ʦʙʣʝʧʠʭʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʧʠʱʝʚʦʡ, 

ʢʦʩʤʝʪʠʯʝʩʢʦʡ ʠ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʡ ʦʪʨʘʩʣʷʭ. ʄʘʩʣʦ ʦʙʣʝʧʠʭʠ ʠʟʚʝʩʪʥʦ ʩʚʦʠʤʠ 

ʟʘʞʠʚʣʷʶʱʠʤʠ ʠ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʤʳʤʠ ʚ 

ʤʝʜʠʮʠʥʝ [8]. ɺ ʣʘʥʜʰʘʬʪʥʦʤ ʦʟʝʣʝʥʝʥʠʠ ʦʙʣʝʧʠʭʘ ʮʝʥʠʪʩʷ ʟʘ ʩʚʦʶ ʩʧʦʩʦʙʥʦʩʪʴ ʨʘʩʪʠ ʥʘ 

ʙʝʜʥʳʭ ʧʦʯʚʘʭ ʠ ʟʘ ʩʚʦʶ ʨʦʣʴ ʚ ʟʘʱʠʪʝ ʧʦʯʚ ʦʪ ʵʨʦʟʠʠ [9]. 

ʈʦʜ Crataegus (ʙʦʷʨʳʰʥʠʢ) ʪʘʢʞʝ ʦʙʣʘʜʘʝʪ ʚʳʩʦʢʠʤ ʣʝʯʝʙʥʳʤ ʧʦʪʝʥʮʠʘʣʦʤ. ɽʛʦ 

ʧʣʦʜʳ ʠ ʣʠʩʪʴʷ ʩʦʜʝʨʞʘʪ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʝ ʚʝʱʝʩʪʚʘ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʤʝʜʠʮʠʥʝ ʜʣʷ 

ʥʦʨʤʘʣʠʟʘʮʠʠ ʨʘʙʦʪʳ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ [10]. ɺ ʩʘʜʦʚʦʜʩʪʚʝ ʠ ʦʟʝʣʝʥʝʥʠʠ 

ʙʦʷʨʳʰʥʠʢ ʧʦʧʫʣʷʨʝʥ ʟʘ ʩʚʦʶ ʜʝʢʦʨʘʪʠʚʥʦʩʪʴ, ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʟʘʩʫʭʝ ʠ ʩʧʦʩʦʙʥʦʩʪʴ ʢ 

ʨʦʩʪʫ ʚ ʩʣʦʞʥʳʭ ʫʩʣʦʚʠʷʭ [11]. 

ʆʜʥʘʢʦ ʫʩʧʝʰʥʦʝ ʚʳʨʘʱʠʚʘʥʠʝ ʵʪʠʭ ʮʝʥʥʳʭ ʨʘʩʪʝʥʠʡ ʢʘʢ ʚ ʩʘʜʦʚʦʜʩʪʚʝ, ʪʘʢ ʠ ʚ 

ʦʟʝʣʝʥʝʥʠʠ ʩʪʘʣʢʠʚʘʝʪʩʷ ʩ ʨʷʜʦʤ ʧʨʦʙʣʝʤ. ʆʜʥʦʡ ʠʟ ʪʘʢʦʚʳʭ ʷʚʣʷʝʪʩʷ ʧʦʨʘʞʝʥʠʝ 

ʨʘʩʪʝʥʠʡ ʙʦʣʝʟʥʷʤʠ ʠ ʚʨʝʜʠʪʝʣʷʤʠ, ʢʦʪʦʨʳʝ ʥʘʥʦʩʷʪ ʟʥʘʯʠʪʝʣʴʥʳʡ ʫʨʦʥ ʢʘʢ ʢʦʣʠʯʝʩʪʚʫ, 

ʪʘʢ ʠ ʢʘʯʝʩʪʚʫ ʫʨʦʞʘʷ, ʘ ʪʘʢʞʝ ʜʝʢʦʨʘʪʠʚʥʳʤ ʩʚʦʡʩʪʚʘʤ ʨʘʩʪʝʥʠʡ. ɺʨʝʜʠʪʝʣʠ ʠ ʙʦʣʝʟʥʠ 

ʩʥʠʞʘʶʪ ʫʩʪʦʡʯʠʚʦʩʪʴ ʨʘʩʪʝʥʠʡ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʠʭ ʦʩʣʘʙʣʝʥʠʶ, ʟʘʤʝʜʣʝʥʠʶ ʨʦʩʪʘ, 

ʩʥʠʞʝʥʠʶ ʧʣʦʜʦʦʙʨʘʟʦʚʘʥʠʷ ʠ, ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ, ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʛʠʙʝʣʠ ʨʘʩʪʝʥʠʡ. 

ɺ ʵʪʦʡ ʩʚʷʟʠ ʚʘʞʥʳʤ ʩʪʘʥʦʚʠʪʩʷ ʠʟʫʯʝʥʠʝ ʬʠʪʦʩʘʥʠʪʘʨʥʦʡ ʦʙʩʪʘʥʦʚʢʠ ʧʣʦʜʦʚʦ-

ʷʛʦʜʥʳʭ ʨʘʩʪʝʥʠʡ ʚ ʝʩʪʝʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʉʝʚʝʨʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ, ʪʘʢ ʢʘʢ ʵʪʦ ʧʦʟʚʦʣʠʪ 

ʚʳʷʚʠʪʴ ʦʩʥʦʚʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ ʠ ʚʨʝʜʠʪʝʣʝʡ, ʚʣʠʷʶʱʠʭ ʥʘ ʨʘʩʪʝʥʠʷ ʚ ʢʦʥʢʨʝʪʥʳʭ 

ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ. ɿʥʘʥʠʝ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʚʨʝʜʥʳʭ ʦʨʛʘʥʠʟʤʦʚ ʠ 

ʩʪʝʧʝʥʠ ʠʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʧʦʤʦʛʘʝʪ ʚ ʨʘʟʨʘʙʦʪʢʝ ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʟʘʱʠʪʳ ʠ 

ʫʧʨʘʚʣʝʥʠʷ ʨʘʩʪʠʪʝʣʴʥʳʤʠ ʨʝʩʫʨʩʘʤʠ. ʕʪʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʦʙʝʩʧʝʯʠʪ ʦʩʥʦʚʫ ʜʣʷ 

ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʘʢʪʠʢ ʚʦʟʜʝʣʳʚʘʥʠʷ ʠ ʧʦʚʳʰʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʨʘʩʪʝʥʠʡ, ʯʪʦ ʠʤʝʝʪ 

ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʢʘʢ ʜʣʷ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʪʘʢ ʠ ʜʣʷ ʦʟʝʣʝʥʝʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʨʝʛʠʦʥʘ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʚ ʨʘʤʢʘʭ ʵʢʩʧʝʜʠʮʠʦʥʥʦʛʦ 

ʚʳʝʟʜʘ ʚ ʧʷʪʠ ʣʝʩʥʳʭ ʭʦʟʷʡʩʪʚʘʭ, ʘ ʪʘʢʞʝ ʚ ɸʡʳʨʘʪʫʩʢʦʤ ʠ ʐʘʣʢʘʨʩʢʠʭ ʬʠʣʠʘʣʘʭ ɻʅʇʇ 

çʂʦʢʰʝʪʘʫè ʠ ʅʘʫʨʫʟʫʤʩʢʦʤ ʟʘʧʦʚʝʜʥʠʢʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʵʢʩʧʝʜʠʮʠʷ ʦʭʚʘʪʠʣʘ ʜʚʝ 

ʦʙʣʘʩʪʠ ï ʉʝʚʝʨʦ-ʂʘʟʘʭʩʪʘʥʩʢʫʶ ʠ ʂʦʩʪʘʥʘʡʩʢʫʶ. ʅʘʙʣʶʜʝʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʛʣʘʟʦʤʝʨʥʦ-

ʠʟʤʝʨʠʪʝʣʴʥʳʤ ʤʝʪʦʜʦʤ ʩ ʬʦʪʦʬʠʢʩʘʮʠʝʡ ʧʦʨʘʞʝʥʠʡ ʜʣʷ 20 ʨʘʩʪʝʥʠʡ ʢʘʞʜʦʛʦ ʚʠʜʘ.  ɼʣʷ 

ʢʘʞʜʦʛʦ ʚʠʜʘ ʙʳʣʦ ʚʳʙʨʘʥʦ ʧʦ 20 ʚʟʨʦʩʣʳʭ ʨʘʩʪʝʥʠʡ. ʅʘ ʢʘʞʜʦʤ ʜʝʨʝʚʝ ʦʪʤʝʯʘʣʦʩʴ 

ʥʘʣʠʯʠʝ ʠʣʠ ʦʪʩʫʪʩʪʚʠʝ ʚʨʝʜʠʪʝʣʷ ʣʠʙʦ ʙʦʣʝʟʥʠ, ʦʧʨʝʜʝʣʝʥʠʝ ʚʨʝʜʠʪʝʣʝʡ ʠ ʙʦʣʝʟʥʝʡ 

ʧʨʦʠʟʚʦʜʠʣʦʩʴ ʚʠʟʫʘʣʴʥʳʤ ʠʣʠ ʧʘʪʦʛʨʘʬʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ ʥʘ ʤʦʤʝʥʪ ʦʩʤʦʪʨʘ (ʜʘʸʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʜʠʘʛʥʦʩʪʠʨʦʚʘʪʴ ʙʦʣʝʟʥʴ ʥʝʚʦʦʨʫʞʝʥʥʳʤ ʛʣʘʟʦʤ). ʊʘʢ ʞʝ ʦʪʙʠʨʘʣʠʩʴ 

ʨʘʩʪʠʪʝʣʴʥʳʝ ʦʙʨʘʟʮʳ ʠ ʚʨʝʜʠʪʝʣʠ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ 

ʫʩʣʦʚʠʷʭ. ʀʜʝʥʪʠʬʠʢʘʮʠʷ ʚʨʝʜʠʪʝʣʝʡ ʧʨʦʚʦʜʠʣʘʩʴ ʩ ʧʦʤʦʱʴʶ ʦʧʨʝʜʝʣʠʪʝʣʝʡ [12]. 

 ʈʘʩʪʠʪʝʣʴʥʳʝ ʦʙʨʘʟʮʳ ʩ ʧʨʠʟʥʘʢʘʤʠ ʙʦʣʝʟʥʝʡ ʟʘʢʣʘʜʳʚʘʣʠʩʴ ʥʘ ʧʠʪʘʪʝʣʴʥʳʝ ʩʨʝ-

ʜʳ ʚ ʯʘʰʢʠ ʇʝʪʨʠ ʜʣʷ ʚʳʨʘʱʠʚʘʥʠʷ ʧʘʪʦʛʝʥʦʚ ʠ ʧʦʩʣʝʜʫʶʱʝʡ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʤʝʪʦʜʦʤ 

ʤʠʢʨʦʩʢʦʧʠʨʦʚʘʥʠʷ (ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʦʜ ʤʠʢʨʦʩʢʦʧʦʤ ʩʧʦʨʦʥʦʰʝʥʠʡ ʚʦʟʙʫʜʠʪʝʣʝʡ ʠ 

ʧʦʨʘʞʸʥʥʳʭ ʪʢʘʥʝʡ ʨʘʩʪʝʥʠʡ) [13]. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʙʦʣʝʟʥʠ ʢʘʞʜʦʛʦ 



234 

 

 

ʦʪʜʝʣʴʥʦʛʦ ʨʘʩʪʝʥʠʷ ʦʮʝʥʢʘ ʧʦʨʘʞʝʥʠʷ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʧʦ 5-ʙʘʣʣʴʥʦʡ ʰʢʘʣʝ: 0 ï 

ʧʦʨʘʞʝʥʠʝ ʙʦʣʝʟʥʴʶ ʦʪʩʫʪʩʪʚʫʝʪ; 1 ï ʝʜʠʥʠʯʥʳʝ ʧʷʪʥʘ, ʧʦʨʘʞʝʥʦ ʜʦ 5 % ʧʦʚʝʨʭʥʦʩʪʠ 

ʨʘʩʪʝʥʠʷ; 2 ï ʧʦʨʘʞʝʥʦ ʜʦ 25 % ʧʦʚʝʨʭʥʦʩʪʠ; 3 ï ʧʦʨʘʞʝʥʦ ʜʦ 50 %, ʭʦʨʦʰʦ ʟʘʤʝʪʥʦ 

ʧʣʦʜʦʥʦʰʝʥʠʝ ʛʨʠʙʘ; 4 ï ʧʦʨʘʞʝʥʦ ʙʦʣʝʝ 50 % ʧʦʚʝʨʭʥʦʩʪʠ ʨʘʩʪʝʥʠʷ, ʣʠʩʪʴʷ ʦʩʳʧʘʶʪʩʷ. 

ʈʘʟʚʠʪʠʝ ʙʦʣʝʟʥʠ ʨʘʩʩʯʠʪʳʚʘʣʦʩʴ ʧʦ ʬʦʨʤʫʣʝ: 

 

Ὅ
В ẗ

                                                                             (1) 

ʛʜʝ, I ï ʨʘʟʚʠʪʠʝ ʙʦʣʝʟʥʠ, %, a ï ʩʪʝʧʝʥʴ ʧʦʨʘʞʝʥʠʷ ʢʘʞʜʦʛʦ ʨʘʩʪʝʥʠʷ ʧʨʦʮʝʥʪʘʭ, b ï ʯʠʩʣʦ 

ʜʝʨʝʚʴʝʚ ʩ ʜʘʥʥʦʡ ʩʪʝʧʝʥʴʶ ʧʦʨʘʞʝʥʠʷ, N ï ʦʙʱʝʝ ʯʠʩʣʦ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʜʝʨʝʚʴʝʚ. 

 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʙʦʣʝʟʥʝʡ ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʬʦʨʤʫʣʝ: 

ὖ ρππ                                                                             (2) 

 
ʛʜʝ, ʈ ï ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ, %; n ï ʯʠʩʣʦ ʜʝʨʝʚʴʝʚ ʩ ʧʨʠʟʥʘʢʘʤʠ ʙʦʣʝʟʥʠ, ʰʪ.; N ï ʦʙʱʝʝ ʯʠʩʣʦ 

ʜʝʨʝʚʴʝʚ ʚ ʧʝʨʝʯʝʪʝ, ʰʪ. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ çʂʘʟʛʠʜʨʦʤʝʪè, ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦ-

ʚʠʷ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ 2024 ʛʦʜʘ ʚ ʂʦʩʪʘʥʘʡʩʢʦʡ ʠ ʉʝʚʝʨʦ-ʂʘʟʘʭʩʪʘʥʩʢʦʡ ʦʙʣʘʩʪʷʭ 

ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʧʦʚʳʰʝʥʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʦʩʘʜʢʦʚ, ʦʩʦʙʝʥʥʦ ʚ ʠʶʣʝ ʠ ʘʚʛʫʩʪʝ [14]. 

ʊʘʢʠʝ ʧʦʛʦʜʥʳʝ ʘʥʦʤʘʣʠʠ ʩʪʘʥʦʚʷʪʩʷ ʚʩʝ ʙʦʣʝʝ ʯʘʩʪʳʤʠ ʠ ʤʦʛʫʪ ʙʳʪʴ ʩʚʷʟʘʥʳ ʩ ʧʨʦʷʚʣʝ-

ʥʠʷʤʠ ʛʣʦʙʘʣʴʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ, ʢʦʪʦʨʦʝ ʧʨʠʚʦʜʠʪ ʢ ʫʩʠʣʝʥʠʶ ʵʢʩʪʨʝʤʘʣʴʥʳʭ 

ʧʦʛʦʜʥʳʭ ʷʚʣʝʥʠʡ, ʚʢʣʶʯʘʷ ʠʟʙʳʪʦʯʥʦʝ ʫʚʣʘʞʥʝʥʠʝ ʠ ʨʝʟʢʠʝ ʪʝʤʧʝʨʘʪʫʨʥʳʝ ʢʦʣʝʙʘʥʠʷ. 

ʇʦʜʦʙʥʳʝ ʠʟʤʝʥʝʥʠʷ ʩʦʟʜʘʶʪ ʙʣʘʛʦʧʨʠʷʪʥʫʶ ʩʨʝʜʫ ʜʣʷ ʘʢʪʠʚʥʦʛʦ ʨʦʩʪʘ ʨʘʩʪʝʥʠʡ, ʥʦ 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʩʧʦʩʦʙʩʪʚʫʶʪ ʨʘʟʚʠʪʠʶ ʚʨʝʜʥʳʭ ʦʨʛʘʥʠʟʤʦʚ, ʚʢʣʶʯʘʷ ʬʠʪʦʧʘʪʦʛʝʥʳ ʠ 

ʥʘʩʝʢʦʤʳʭ-ʚʨʝʜʠʪʝʣʝʡ. ɼʣʷ ʥʘʛʣʷʜʥʦʡ ʜʝʤʦʥʩʪʨʘʮʠʠ ʫʨʦʚʥʷ ʦʩʘʜʢʦʚ ʚ ʵʪʦʪ ʧʝʨʠʦʜ ʧʨʠʚʝ-

ʜʝʥ ʛʨʘʬʠʢ, ʦʪʦʙʨʘʞʘʶʱʠʡ ʠʭ ʢʦʣʠʯʝʩʪʚʦ ʚ 2024 ʛʦʜʫ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʤʥʦʛʦʣʝʪʥʠʤʠ 

ʥʦʨʤʘʤʠ [15] (ʈʠʩʫʥʦʢ 1).  

 

 
 

ʈʠʩʫʥʦʢ 1 ï ʊʝʤʧʝʨʘʪʫʨʥʳʡ ʨʝʞʠʤ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ 2024 ʛ. ʚ ʉʂʆ ʠ ʂʦʩʪʘʥʘʡʩʢʦʡ 

ʦʙʣʘʩʪʠ ʚ ʩʨʘʚʥʝʥʠʠ ʩʦ ʩʨʝʜʥʠʤʠ ʤʥʦʛʦʣʝʪʥʠʤʠ ʜʘʥʥʳʤʠ 

 

ʊʝʤʧʝʨʘʪʫʨʘ ʚ ʤʘʝ ʚ ʂʦʩʪʘʥʘʡʩʢʦʡ ʦʙʣʘʩʪʠ ʩʦʩʪʘʚʠʣʘ 14,3 ÁC, ʯʪʦ ʥʝʤʥʦʛʦ 

ʧʨʝʚʳʰʘʝʪ ʩʨʝʜʥʶʶ ʤʥʦʛʦʣʝʪʥʶʶ ʥʦʨʤʫ (13,9 ÁC), ʪʦʛʜʘ ʢʘʢ ʚ ʉʝʚʝʨʦ-ʂʘʟʘʭʩʪʘʥʩʢʦʡ 

ʦʙʣʘʩʪʠ ʪʝʤʧʝʨʘʪʫʨʘ ʦʢʘʟʘʣʘʩʴ ʥʠʞʝ ʥʦʨʤʳ ʠ ʩʦʩʪʘʚʠʣʘ 10,6 ÁC ʧʨʦʪʠʚ ʩʨʝʜʥʝʡ ʥʦʨʤʳ 

12,6 ÁC. ɺ ʠʶʥʝ ʪʝʤʧʝʨʘʪʫʨʘ ʚ ʂʦʩʪʘʥʘʡʩʢʦʡ ʦʙʣʘʩʪʠ ʜʦʩʪʠʛʣʘ 22,1 ÁC, ʯʪʦ ʥʘ 2,1 ÁC ʚʳʰʝ 

ʩʨʝʜʥʝʡ ʤʥʦʛʦʣʝʪʥʝʡ ʥʦʨʤʳ (20 ÁC), ʘ ʚ ʉʝʚʝʨʦ-ʂʘʟʘʭʩʪʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʪʝʤʧʝʨʘʪʫʨʘ 
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ʩʦʩʪʘʚʠʣʘ 20,5 ÁC, ʯʪʦ ʪʘʢʞʝ ʚʳʰʝ ʥʦʨʤʳ ʥʘ 2,2 ÁC (18,3 ÁC). ɺ ʠʶʣʝ ʪʝʤʧʝʨʘʪʫʨʥʳʡ 

ʨʝʞʠʤ ʙʳʣ ʙʣʠʟʦʢ ʢ ʥʦʨʤʝ: ʚ ʂʦʩʪʘʥʘʡʩʢʦʡ ʦʙʣʘʩʪʠ 20,9 ÁC (ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʦʨʤʝ), ʚ 

ʉʝʚʝʨʦ-ʂʘʟʘʭʩʪʘʥʩʢʦʡ ʦʙʣʘʩʪʠ 19,9 ÁC ʧʨʠ ʩʨʝʜʥʝʡ ʥʦʨʤʝ 19,6 ÁC. ɺ ʘʚʛʫʩʪʝ ʚ ʦʙʝʠʭ 

ʦʙʣʘʩʪʷʭ ʥʘʙʣʶʜʘʣʦʩʴ ʥʝʙʦʣʴʰʦʝ ʩʥʠʞʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʥʦʛʦʣʝʪʥʠʭ 

ʟʥʘʯʝʥʠʡ. ɺ ʂʦʩʪʘʥʘʡʩʢʦʡ ʦʙʣʘʩʪʠ ʩʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʩʦʩʪʘʚʠʣʘ 17,5 ÁC, ʯʪʦ ʥʠʞʝ 

ʥʦʨʤʳ ʥʘ 1,4 ÁC (18,9 ÁC), ʘ ʚ ʉʝʚʝʨʦ-ʂʘʟʘʭʩʪʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ï 17,0 ÁC, ʯʪʦ ʧʨʘʢʪʠʯʝʩʢʠ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʦʨʤʝ (17,1 ÁC) (ʈʠʩʫʥʦʢ 2). 

 

 
 
ʈʠʩʫʥʦʢ 2 ï ʂʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʚʦ ʚʨʝʤʷ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ 2024 ʛ. ʚ ʉʂʆ ʠ 

ʂʦʩʪʘʥʘʡʩʢʦʡ ʦʙʣʘʩʪʠ ʚ ʩʨʘʚʥʝʥʠʠ ʩʦ ʩʨʝʜʥʠʤʠ ʤʥʦʛʦʣʝʪʥʠʤʠ ʜʘʥʥʳʤʠ 
  

ʂʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ 2024 ʛʦʜʘ ʚ ʂʦʩʪʘʥʘʡʩʢʦʡ ʠ 

ʉʝʚʝʨʦ-ʂʘʟʘʭʩʪʘʥʩʢʦʡ ʦʙʣʘʩʪʷʭ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʟʥʘʯʠʪʝʣʴʥʳʤ ʧʨʝʚʳʰʝʥʠʝʤ ʥʦʨʤʳ ʧʦ 

ʢʦʣʠʯʝʩʪʚʫ ʦʩʘʜʢʦʚ, ʦʩʦʙʝʥʥʦ ʚ ʠʶʥʝ ʠ ʠʶʣʝ. ɺ ʤʘʝ ʦʩʘʜʢʠ ʚ ʉʝʚʝʨʦ-ʂʘʟʘʭʩʪʘʥʩʢʦʡ 

ʦʙʣʘʩʪʠ ʩʦʩʪʘʚʠʣʠ 41,8 ʤʤ, ʯʪʦ ʧʨʝʚʳʰʘʝʪ ʤʥʦʛʦʣʝʪʥʶʶ ʥʦʨʤʫ ʚ 33 ʤʤ, ʪʦʛʜʘ ʢʘʢ ʚ 

ʂʦʩʪʘʥʘʡʩʢʦʡ ʦʙʣʘʩʪʠ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʙʳʣʦ ʥʝʩʢʦʣʴʢʦ ʥʠʞʝ ʥʦʨʤʳ ï 30,2 ʤʤ ʧʨʠ 

ʩʨʝʜʥʝʡ ʥʦʨʤʝ 33 ʤʤ. ʕʪʠ ʫʤʝʨʝʥʥʳʝ ʫʨʦʚʥʠ ʫʚʣʘʞʥʝʥʠʷ ʩʦʟʜʘʚʘʣʠ ʙʣʘʛʦʧʨʠʷʪʥʳʝ 

ʫʩʣʦʚʠʷ ʜʣʷ ʥʘʯʘʣʴʥʦʛʦ ʵʪʘʧʘ ʨʦʩʪʘ ʨʘʩʪʝʥʠʡ. 

ɺ ʠʶʥʝ ʚ ʂʦʩʪʘʥʘʡʩʢʦʡ ʦʙʣʘʩʪʠ ʚʳʧʘʣʦ 51,8 ʤʤ ʦʩʘʜʢʦʚ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ 

ʧʨʝʚʳʰʘʝʪ ʥʦʨʤʫ ʚ 36 ʤʤ, ʘ ʚ ʉʝʚʝʨʦ-ʂʘʟʘʭʩʪʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ï 47,3 ʤʤ ʧʨʠ ʥʦʨʤʝ 39 ʤʤ. 

ʕʪʦ ʠʟʙʳʪʦʯʥʦʝ ʫʚʣʘʞʥʝʥʠʝ ʧʦʯʚʳ, ʩʦʧʨʦʚʦʞʜʘʝʤʦʝ ʧʦʚʳʰʝʥʥʳʤʠ ʪʝʤʧʝʨʘʪʫʨʘʤʠ, 

ʤʦʛʣʦ ʩʪʘʪʴ ʢʘʪʘʣʠʟʘʪʦʨʦʤ ʥʘʯʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʛʨʠʙʢʦʚʳʭ ʬʠʪʦʧʘʪʦʛʝʥʦʚ, ʪʘʢ ʢʘʢ 

ʢʦʤʙʠʥʘʮʠʷ ʪʝʧʣʘ ʠ ʚʣʘʛʠ ʩʪʠʤʫʣʠʨʫʝʪ ʠʭ ʩʧʦʨʫʣʷʮʠʶ. 

ʆʩʦʙʝʥʥʦ ʚʳʜʝʣʠʣʩʷ ʠʶʣʴ, ʢʦʛʜʘ ʦʩʘʜʢʠ ʜʦʩʪʠʛʣʠ ʩʚʦʝʛʦ ʧʠʢʘ. ɺ ʉʝʚʝʨʦ-

ʂʘʟʘʭʩʪʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʟʘ ʵʪʦʪ ʤʝʩʷʮ ʚʳʧʘʣʦ 148 ʤʤ ʦʩʘʜʢʦʚ, ʯʪʦ ʙʦʣʝʝ ʯʝʤ ʚ ʜʚʘ ʨʘʟʘ 

ʧʨʝʚʳʰʘʝʪ ʤʥʦʛʦʣʝʪʥʝʝ ʟʥʘʯʝʥʠʝ ʚ 65 ʤʤ. ɺ ʂʦʩʪʘʥʘʡʩʢʦʡ ʦʙʣʘʩʪʠ ʦʩʘʜʢʠ ʩʦʩʪʘʚʠʣʠ 56 

ʤʤ, ʯʪʦ ʪʘʢʞʝ ʥʝʩʢʦʣʴʢʦ ʚʳʰʝ ʥʦʨʤʳ ʚ 55 ʤʤ (ʈʠʩʫʥʦʢ 3).  

ɺ ʘʚʛʫʩʪʝ ʦʩʘʜʢʠ ʧʨʦʜʦʣʞʘʣʠ ʦʩʪʘʚʘʪʴʩʷ ʚʳʰʝ ʩʨʝʜʥʠʭ ʤʥʦʛʦʣʝʪʥʠʭ ʟʥʘʯʝʥʠʡ. ɺ 

ʉʝʚʝʨʦ-ʂʘʟʘʭʩʪʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʚʳʧʘʣʦ 73,4 ʤʤ ʧʨʠ ʥʦʨʤʝ 46 ʤʤ, ʘ ʚ ʂʦʩʪʘʥʘʡʩʢʦʡ ï 71,3 

ʤʤ ʧʨʠ ʥʦʨʤʝ 38 ʤʤ (ʊʘʙʣʠʮʘ 1). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʚʦʢʫʧʥʦʩʪʴ ʦʙʠʣʴʥʳʭ ʦʩʘʜʢʦʚ ʚ ʠʶʥʝ ʠ ʠʶʣʝ ʚ ʩʦʯʝʪʘʥʠʠ ʩ 

ʙʣʘʛʦʧʨʠʷʪʥʳʤʠ ʪʝʤʧʝʨʘʪʫʨʥʳʤʠ ʫʩʣʦʚʠʷʤʠ ʩʦʟʜʘʣʘ ʠʜʝʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʨʘʟʚʠʪʠʷ 

ʛʨʠʙʢʦʚʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚʨʝʜʠʪʝʣʝʡ ʨʘʩʪʝʥʠʡ. ɺ ʭʦʜʝ ʤʦʥʠʪʦʨʠʥʛʘ ʥʘ 

ʧʣʦʜʦʚʦ-ʷʛʦʜʥʳʭ ʨʘʩʪʝʥʠʷʭ ʨʦʜʘ Rosa, Ribes, Lonicera, Crataegus ʠ Hippophae ʚ ʉʝʚʝʨʥʦʤ 

ʂʘʟʘʭʩʪʘʥʝ ʚʳʷʚʣʝʥʳ ʟʘʙʦʣʝʚʘʥʠʷ, ʦʢʘʟʳʚʘʶʱʠʝ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʩʦʩʪʦʷʥʠʝ 

ʠʩʩʣʝʜʫʝʤʳʭ ʨʘʩʪʝʥʠʡ. 
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ʈʠʩʫʥʦʢ 3 ï ɹʦʣʝʟʥʠ ʧʣʦʜʦʚʦ-ʷʛʦʜʥʳʭ; ʘ - Septoria xylostei, ʙ - Marssonina rosae Lib., ʚ - 

Phragmidium disciflorum Tode., ʛ - Pseudopeziza ribis Kleb 

 

 ʅʘ ʨʘʩʪʝʥʠʷʭ ʨʦʜʘ Rosa ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʳ ʩʣʝʜʫʶʱʠʝ ʟʘʙʦʣʝʚʘʥʠʷ: ʯʝʨʥʘʷ ʧʷʪʥʠʩ-

ʪʦʩʪʴ (Marssonina rosae), ʨʞʘʚʯʠʥʘ (Phragmidium disciflorum) ʠ ʩʝʧʪʦʨʠʦʟ (Septoria rosae). 

ʏʝʨʥʘʷ ʧʷʪʥʠʩʪʦʩʪʴ ʧʦʨʘʞʘʝʪ Rosa canina ʠ Rosa majalis, ʟʘʩʝʣʷʷ ʦʪ 10% ʜʦ 20% ʨʘʩʪʝʥʠʡ, 

ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʧʷʪʝʥ ʥʘ ʣʠʩʪʴʷʭ, ʩʥʠʞʝʥʠʶ ʠʭ ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʠ ʧʨʝʞʜʝʚʨʝʤʝʥʥʦʤʫ ʦʧʘʜʝʥʠʶ. 

 
 

ʊʘʙʣʠʮʘ 1 ï ʈʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʠ ʨʘʟʚʠʪʠʝ ʙʦʣʝʟʥʝʡ ʧʣʦʜʦʚʦ-ʷʛʦʜʥʳʭ ʨʘʩʪʝʥʠʡ ʚ 

ʂʦʩʪʘʥʘʡʩʢʦʡ ʠ ʉʝʚʝʨʦ-ʂʘʟʘʭʩʪʘʥʩʢʦʡ ʦʙʣʘʩʪʷʭ  

 
ʄʝʩʪʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ɺʠʜ ɹʦʣʝʟʥʴ 

ɺʠʜ ʈʘʩʧʨʦʩʪʨʘ-

ʥʝʥʥʦʩʪʴ (%) 

ʈʘʟʚʠʪʠʝ 

(%) 

1 2 3 4 5 

ʉʝʚʝʨʦ-ʂʘʟʘʭʩʪʘʥʩʢʘʷ ʦʙʣʘʩʪʴ 

ʐʘʣʢʘʨʩʢʠʡ ʬʠʣʠʘʣ 

ɻʅʇʇ çʂʦʢʰʝʪʘʫè 

ʉʤʦʨʦʜʠʥʘ 

ʯʝʨʥʘʷ (Ribes 

nigrum L) 

ɸʥʪʨʘʢʥʦʟ ʩʤʦʨʦʜʠʥʳ 

(Pseudopeziza ribis) 

30 25% 

ʐʠʧʦʚʥʠʢ ʩʦʙʘ-

ʯʠʡ (Rosa cannina) 

ʏʝʨʥʘʷ ʧʷʪʥʠʩʪʦʩʪʴ 

ʰʠʧʦʚʥʠʢʘ (Marssonina 

rosae) 

15 20% 

ɹʦʷʨʳʰʥʠʢ 

ʢʨʦʚʘʚʦ-ʢʨʘʩʥʳʡ 

(Crata®gus 

sangu²ne Pall.) 

- - - 

ɸʡʳʨʪʘʫʩʢʠʡ ʬʠʣʠʘʣ 

ɻʅʇʇ çʂʦʢʰʝʪʘʫè  

ʆʙʣʝʧʠʭʘ ʢʨʫ-

ʰʠʥʦʚʠʜʥʘʷ 

(Hippophae 

rhamnoides L.) 

 

- - - 

ʘ ʙ 

ʚ ʛ 
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1 2 3 4 5 

ɸʢʢʘʡʳʥʩʢʦʝ ʣʝʩʥʦʝ 

ʭʦʟʷʡʩʪʚʦ 

ʉʤʦʨʦʜʠʥʘ ʯʝʨ-

ʥʘʷ (Ribes nigrum) 

- - - 

ɾʠʤʦʣʦʩʪʴ 

ʪʘʪʘʨʩʢʘʷ 
(Lonicera tatarica L) 

ʉʝʧʪʦʨʠʦʟ ʞʠʤʦʣʦʩʪʠ 

(Septoria xylostei) 

30 25 

ʂʦʩʪʘʥʘʡʩʢʘʷ ʦʙʣʘʩʪʴ 

ʋʟʫʥʢʦʣʴʩʢʦʝ ʣʝʩʥʦʝ 

ʭʦʟʷʡʩʪʚʦ 

ʐʠʧʦʚʥʠʢ 

ʠʛʣʠʩʪʳʡ (Rosa 

acicularis Lindl.) 

ʈʞʘʚʯʠʥʘ ʰʠʧʦʚʥʠʢʘ 

(Phragmidium 

disciflorum)  

15 15 

ɾʠʤʦʣʦʩʪʴ 

ʪʘʪʘʨʩʢʘʷ 
(Lonicera tatarica L) 

ʉʝʧʪʦʨʠʦʟ ʞʠʤʦʣʦʩʪʠ 

(Septoria xylostei) 

25 25 

ɹʦʨʦʚʩʢʦʝ ʣʝʩʥʦʝ 

ʭʦʟʷʡʩʪʚʦ 

ʐʠʧʦʚʥʠʢ ʩʦʙʘ-

ʯʠʡ (Rosa 

cannina) 

ʏʝʨʥʘʷ ʧʷʪʥʠʩʪʦʩʪʴ ʰʠ-

ʧʦʚʥʠʢʘ (Marssonina 

rosae) 

10 15 

ʉʤʦʨʦʜʠʥʘ ʟʦʣʦ-

ʪʠʩʪʘʷ (Ribes 

aureum Pursh.) 

ɸʥʪʨʘʢʥʦʟ ʩʤʦʨʦʜʠʥʳ 

(Pseudopeziza ribis) 

15 15 

ɹʦʷʨʳʰʥʠʢ 

ʢʨʦʚʘʚʦ-ʢʨʘʩʥʳʡ 

(Crata®gus 

sangu²ne) 

- - - 

ʇʨʠʛʦʨʦʜʥʦʝ ʣʝʩʥʦʝ 

ʭʦʟʷʡʩʪʚʦ 

ʐʠʧʦʚʥʠʢ 

ʩʦʙʘʯʠʡ (Rosa 

cannina) 

ʈʞʘʚʯʠʥʘ ʰʠʧʦʚʥʠʢʘ 

(Phragmidium 

disciflorum) 

60 30 

ʐʠʧʦӢʚʥʠʢ 

ʤʘӢʡʩʢʠʡ (Rosa 

majalis Herrm.) 

ʈʞʘʚʯʠʥʘ ʰʠʧʦʚʥʠʢʘ 

(Phragmidium 

disciflorum) 

25 20 

ʆʙʣʝʧʠʭʘ ʢʨʫ-

ʰʠʥʦʚʠʜʥʘʷ 

(Hippophae 

rhamnoides L.) 

- - - 

ɸʨʘʢʘʨʘʛʘʡʩʢʦʝ 

ʣʝʩʥʦʝ ʭʦʟʷʡʩʪʚʦ 

ɾʠʤʦʣʦʩʪʴ 

ʪʘʪʘʨʩʢʘʷ 
(Lonicera tatarica L) 

ʉʝʧʪʦʨʠʦʟ ʞʠʤʦʣʦʩʪʠ 

(Septoria xylostei) 

70 45 

ʐʠʧʦӢʚʥʠʢ ʤʘӢʡʩ-

ʢʠʡ (Rosa majalis 

Herrm.) 

ʉʝʧʪʦʨʠʦʟ ʰʠʧʦʚʥʠʢʘ 

(Septoria rosae Desm) 

30 35 

ʅʘʫʨʳʟʳʤʩʢʠʡ 

ʟʘʧʦʚʝʜʥʠʢ 

ʐʠʧʦʚʥʠʢ 

ʠʛʣʠʩʪʳʡ (Rosa 

acicularis Lindl) 

ʈʞʘʚʯʠʥʘ ʰʠʧʦʚʥʠʢʘ 
(Phragmidium disciflorum) 

40 15 

ʉʝʧʪʦʨʠʦʟ ʰʠʧʦʚʥʠʢʘ 

(Septoria rosae) 

60 30 

ʐʠʧʦӢʚʥʠʢ 

ʤʘӢʡʩʢʠʡ (Rosa 

majalis) 

ʈʞʘʚʯʠʥʘ ʰʠʧʦʚʥʠʢʘ 
(Phragmidium disciflorum) 

35 15 

ʉʝʧʪʦʨʠʦʟ ʰʠʧʦʚʥʠʢʘ 

(Septoria rosae) 

50 25 

ʉʤʦʨʦʜʠʥʘ 

ʢʘʤʝʥʥʘʷ 

(Ribes saxatile 

Pall.) 

ʉʝʧʪʦʨʠʦʟ ʩʤʦʨʦʜʠʥʳ 

(Septoria ribis Desm) 

20 10 

ɹʦʷʨʳʰʥʠʢ 

ʢʨʦʚʘʚʦ-ʢʨʘʩʥʳʡ 

(Crata®gus 

sangu²ne) 

- - - 
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ʈʞʘʚʯʠʥʘ (Phragmidium disciflorum) ʚʳʷʚʣʝʥʘ ʥʘ Rosa canina, Rosa majalis ʠ Rosa 

acicularis, ʩ ʫʨʦʚʥʝʤ ʧʦʨʘʞʝʥʠʷ ʜʦ 60% ʨʘʩʪʝʥʠʡ, ʩʦʧʨʦʚʦʞʜʘʶʱʠʤʩʷ ʦʙʨʘʟʦʚʘʥʠʝʤ 

ʦʨʘʥʞʝʚʳʭ ʧʦʜʫʰʝʯʝʢ ʩʧʦʨʦʥʦʰʝʥʠʷ ʥʘ ʣʠʩʪʴʷʭ. ʉʝʧʪʦʨʠʦʟ (Septoria rosae) ʙʳʣ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ ʥʘ Rosa majalis, ʩ ʫʨʦʚʥʝʤ ʧʦʨʘʞʝʥʠʷ ʜʦ 35%, ʧʨʦʷʚʣʷʶʱʠʤʩʷ ʚ ʚʠʜʝ 

ʥʝʢʨʦʪʠʯʝʩʢʠʭ ʧʷʪʝʥ, ʧʨʠʚʦʜʷʱʠʭ ʢ ʦʩʣʘʙʣʝʥʠʶ ʨʘʩʪʝʥʠʷ. 

ʅʘ ʨʘʩʪʝʥʠʷʭ ʨʦʜʘ Ribes ʚʳʷʚʣʝʥʳ ʘʥʪʨʘʢʥʦʟ (Pseudopeziza ribis) ʠ ʩʝʧʪʦʨʠʦʟ 

(Septoria ribis). ɸʥʪʨʘʢʥʦʟ ʧʦʨʘʞʘʝʪ Ribes nigrum, Ribes aureum ʠ Ribes saxatile, ʩ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴʶ ʦʪ 15% ʜʦ 30%. ɹʦʣʝʟʥʴ ʚʳʟʳʚʘʝʪ ʧʦʷʚʣʝʥʠʝ ʙʫʨʳʭ ʧʷʪʝʥ ʥʘ ʣʠʩ-

ʪʴʷʭ ʠ ʦʧʘʜʝʥʠʝ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʦʩʣʘʙʣʷʝʪ ʢʫʩʪʳ. ʉʝʧʪʦʨʠʦʟ (Septoria ribis) ʦʪʤʝʯʝʥ ʥʘ 

Ribes saxatile, ʩ ʫʨʦʚʥʝʤ ʧʦʨʘʞʝʥʠʷ ʜʦ 10%, ʧʨʦʷʚʣʷʷʩʴ ʚ ʚʠʜʝ ʤʝʣʢʠʭ ʙʫʨʳʭ ʧʷʪʝʥ ʥʘ 

ʣʠʩʪʴʷʭ (ʨʠʩʫʥʦʢ 4). 

 

 
 

ʈʠʩʫʥʦʢ 4 ï ɺʨʝʜʠʪʝʣʠ ʥʘ ʧʣʦʜʦʚʦʷʛʦʜʥʳʭ; ʘ - Mylabris sedecimpunctata Gebl. ʥʘ ʮʚʝʪʢʘʭ 

ʰʠʧʦʚʥʠʢʘ, ʙ - Aphis pomi Deg. ʥʘ ʣʠʩʪʴʷʭ ʙʦʷʨʳʰʥʠʢʘ, ʛ - Lymantria dispar L. ʥʘ ʣʠʩʪʴʷʭ 

ʰʠʧʦʚʥʠʢʘ, ʜ - Nematus ribesi Scop. ʥʘ ʣʠʩʪʴʷʭ ʰʠʧʦʚʥʠʢʘ 

 

 

ʅʘ Lonicera tatarica ʚʳʷʚʣʝʥ ʩʝʧʪʦʨʠʦʟ (Septoria xylostei), ʢʦʪʦʨʳʡ ʧʦʨʘʞʘʝʪ ʦʪ 25% 

ʜʦ 70% ʨʘʩʪʝʥʠʡ. ɹʦʣʝʟʥʴ ʚʳʟʳʚʘʝʪ ʧʦʷʚʣʝʥʠʝ ʩʚʝʪʣʳʭ ʧʷʪʝʥ ʩ ʙʫʨʦʡ ʢʘʡʤʦʡ ʥʘ ʣʠʩʪʴʷʭ, 

ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʠʭ ʧʨʝʞʜʝʚʨʝʤʝʥʥʦʤʫ ʦʧʘʜʝʥʠʶ ʠ ʩʥʠʞʝʥʠʶ ʜʝʢʦʨʘʪʠʚʥʦʩʪʠ. 

ʅʘ ʨʘʩʪʝʥʠʷʭ ʨʦʜʦʚ Hippophae ʠ Crataegus ʚ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʦʣʝʟʥʠ ʥʝ 

ʦʙʥʘʨʫʞʝʥʳ. 

ɺ ʭʦʜʝ ʤʦʥʠʪʦʨʠʥʛʘ ʥʘ ʧʣʦʜʦʚʦ-ʷʛʦʜʥʳʭ ʨʘʩʪʝʥʠʷʭ ʨʦʜʘ Rosa, Ribes, Lonicera, 

Crataegus ʠ Hippophae ʚ ʉʝʚʝʨʥʦʤ ʂʘʟʘʭʩʪʘʥʝ ʚʳʷʚʣʝʥʳ ʚʨʝʜʠʪʝʣʠ, ʦʢʘʟʳʚʘʶʱʠʝ 

ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʩʦʩʪʦʷʥʠʝ ʠʩʩʣʝʜʫʝʤʳʭ ʨʘʩʪʝʥʠʡ. ʅʘʠʙʦʣʴʰʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ 

ʩʨʝʜʠ ʚʨʝʜʠʪʝʣʝʡ ʨʦʜʘ Rosa ʧʦʣʫʯʠʣʘ ʟʝʣʝʥʘʷ ʨʦʟʘʥʥʘʷ ʪʣʷ (Macrosiphum rosae), ʢʦʪʦʨʘʷ 

ʟʘʩʝʣʷʝʪ 25ï45% ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʨʘʩʪʝʥʠʡ. 

ʕʪʦʪ ʚʨʝʜʠʪʝʣʴ ʦʙʥʘʨʫʞʝʥ ʥʘ ʪʘʢʠʭ ʚʠʜʘʭ, ʢʘʢ Rosa canina, Rosa majalis ʠ Rosa 

acicularis. ʊʣʷ ʚʳʩʘʩʳʚʘʝʪ ʩʦʢ ʠʟ ʧʦʙʝʛʦʚ ʠ ʣʠʩʪʴʝʚ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʜʝʬʦʨʤʘʮʠʠ ʪʢʘʥʝʡ, 

ʩʥʠʞʝʥʠʶ ʨʦʩʪʘ ʠ ʧʦʪʝʨʝ ʜʝʢʦʨʘʪʠʚʥʳʭ ʢʘʯʝʩʪʚ. 

 

 

ʘ ʙ 

ʛ ʜ 
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ʊʘʙʣʠʮʘ 2 ï ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚʨʝʜʠʪʝʣʝʡ ʥʘ ʧʣʦʜʦʚʦ-ʷʛʦʜʥʳʭ ʨʘʩʪʝʥʠʷʭ 

 
ʄʝʩʪʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ɺʠʜ ʨʘʩʪʝʥʠʷ ɺʠʜ ʚʨʝʜʠʪʝʣʷ ʂʦʣʠʯʝʩʪʚʦ ʨʘʩ-

ʪʝʥʠʡ, ʟʘʩʝʣʝʥ-

ʥʳʭ ʚʨʝʜʠʪʝʣʝʤ, 

% ʟʘʩʝʣʝʥʠʷ 

1 2 3 4 

ʉʝʚʝʨʦ-ʂʘʟʘʭʩʪʘʥʩʢʘʷ ʦʙʣʘʩʪʴ 

ʐʘʣʢʘʨʩʢʠʡ ʬʠʣʠʘʣ 

ɻʅʇʇ çʂʦʢʰʝʪʘʫè. 

ʉʤʦʨʦʜʠʥʘ ʯʝʨʥʘʷ 

(Ribes nigrum) 

ʊʣʷ ʢʨʘʩʥʦʩʤʦʨʦʜʠʥʥʘʷ 

(Cryptomyzus ribis) 

10 

ʐʠʧʦʚʥʠʢ ʩʦʙʘʯʠʡ 

(Rosa cannina) 

ɿʠʤʥʷʷ ʧʷʜʝʥʠʮʘ 

(Operophthera brumata L) 

40 

ʐʧʘʥʩʢʘʷ ʤʫʰʢʘ (Lytta 

vesicatoria L.) 

10 

ɹʦʷʨʳʰʥʠʢ ʢʨʦʚʘʚʦ-

ʢʨʘʩʥʳʡ (Crata®gus 

sangu²ne) 

ʗʙʣʦʥʥʘʷ ʪʣʷ (Aphis pomi) 35 

ɸʡʳʨʪʘʫʩʢʠʡ ʬʠʣʠʘʣ 

ɻʅʇʇ çʂʦʢʰʝʪʘʫè  

ʆʙʣʝʧʠʭʘ ʢʨʫʰʠʥʦ-

ʚʠʜʥʘʷ (Hippophae 

rhamnoides ) 

- - 

ɸʢʢʘʡʳʥʩʢʦʝ ʣʝʩʥʦʝ 

ʭʦʟʷʡʩʪʚʦ.  

ʉʤʦʨʦʜʠʥʘ ʯʝʨʥʘʷ 

(Ribes nigrum) 

ʊʣʷ ʢʨʘʩʥʦʩʤʦʨʦʜʠʥʥʘʷ 

(Cryptomyzus ribis) 

 

70 

ɾʠʤʦʣʦʩʪʴ ʪʘʪʘʨʩʢʘʷ 

(Lonicera tatarica) 

ʊʣʷ ʞʠʤʦʣʦʩʪʥʘʷ 

(Rhopalosiphoninus lonicerae 

Sieb.) 

20 

ʂʦʩʪʘʥʘʡʩʢʘʷ ʦʙʣʘʩʪʴ 

ʋʟʫʥʢʦʣʴʩʢʦʝ ʣʝʩʥʦʝ 

ʭʦʟʷʡʩʪʚʦ.  

ʐʠʧʦʚʥʠʢ ʠʛʣʠʩʪʳʡ 

(Rosa acicularis) 

ɿʝʣʝʥʘʷ ʨʦʟʘʥʥʘʷ ʪʣʷ 

(Macrosiphum rosae) 

15 

ʅʝʧʘʨʥʳʡ ʰʝʣʢʦʧʨʷʜ 

(Lymantria dispar)  

5 

ɾʠʤʦʣʦʩʪʴ ʪʘʪʘʨʩʢʘʷ 

(Lonicera tatarica) 

ʊʣʷ ʞʠʤʦʣʦʩʪʥʘʷ 

(Rhopalosiphoninus lonicerae) 

65 

ɹʦʨʦʚʩʢʦʝ ʣʝʩʥʦʝ 

ʭʦʟʷʡʩʪʚʦ.  

ʐʠʧʦʚʥʠʢ ʩʦʙʘʯʠʡ 

(Rosa cannina) 

ɿʝʣʝʥʘʷ ʨʦʟʘʥʥʘʷ ʪʣʷ 

(Macrosiphum rosae ) 

25 

ʉʤʦʨʦʜʠʥʘ ʟʦʣʦʪʠʩ-

ʪʘʷ (Ribes aureum) 

ʊʣʷ ʢʨʘʩʥʦʩʤʦʨʦʜʠʥʥʘʷ 

(Cryptomyzus ribis) 

80 

ɹʦʷʨʳʰʥʠʢ ʢʨʦʚʘʚʦ-

ʢʨʘʩʥʳʡ (Crata®gus 

sangu²ne) 

ɹʦʷʨʳʰʥʠʮʘ (Aporia crataegi 

L) 

5 

ʇʨʠʛʦʨʦʜʥʦʝ ʣʝʩʥʦʝ 

ʭʦʟʷʡʩʪʚʦ. 

ʐʠʧʦʚʥʠʢ ʩʦʙʘʯʠʡ 

(Rosa cannina) 

ɿʝʣʝʥʘʷ ʨʦʟʘʥʥʘʷ ʪʣʷ 

(Macrosiphum rosae ) 

35 

ʐʠʧʦӢʚʥʠʢ ʤʘӢʡʩʢʠʡ 

(Rosa majalis) 

ɿʝʣʝʥʘʷ ʨʦʟʘʥʥʘʷ ʪʣʷ 

(Macrosiphum rosae ) 

45 

ʆʙʣʝʧʠʭʘ ʢʨʫʰʠʥʦ-

ʚʠʜʥʘʷ (Hippophae 

rhamnoides) 

- - 

ɸʨʘʢʘʨʘʛʘʡʩʢʦʝ ʣʝʩʥʦʝ 

ʭʦʟʷʡʩʪʚʦ. 

ɾʠʤʦʣʦʩʪʴ ʪʘʪʘʨʩʢʘʷ 

(Lonicera tatarica) 

ɺʠʰʥʝʚʘʷ ʪʣʷ (Myzus cerasi 

F.) 

50 

ʐʠʧʦӢʚʥʠʢ ʤʘӢʡʩʢʠʡ 

(Rosa majalis) 

ʇʘʫʪʠʥʥʳʡ ʢʣʝʱ (Tetranychus 

urticae Koch.) 

5 

ɿʝʣʝʥʘʷ ʨʦʟʘʥʥʘʷ ʪʣʷ 

(Macrosiphum rosae ) 

30 
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1 2 3 4 

ʅʘʫʨʳʟʳʤʩʢʠʡ 

ʟʘʧʦʚʝʜʥʠʢ.  

ʐʠʧʦʚʥʠʢ ʠʛʣʠʩʪʳʡ 

(Rosa acicularis) 

ɿʝʣʝʥʘʷ ʨʦʟʘʥʥʘʷ ʪʣʷ 

(Macrosiphum rosae ) 

40 

ʅʘʨʳʚʥʠʢ 

ʰʝʩʪʥʘʜʮʘʪʠʪʦʯʝʯʥʳʡ 

(Mylabris sedecimpunctata) 

30 

ʐʠʧʦӢʚʥʠʢ ʤʘӢʡʩʢʠʡ 

(Rosa majalis) 

ɿʝʣʝʥʘʷ ʨʦʟʘʥʥʘʷ ʪʣʷ 

(Macrosiphum rosae ) 

30 

ʉʝʪʯʘʪʘʷ ʣʠʩʪʦʚʝʨʪʢʘ 

(Adoxophyes reticulana Hub) 

5 

ɾʸʣʪʳʡ ʢʨʳʞʦʚʥʠʢʦʚʳʡ 

ʧʠʣʠʣʴʱʠʢ (Nematus ribesii ) 

10 

ʉʤʦʨʦʜʠʥʘ ʢʘʤʝʥʥʘʷ 

(Ribes saxatile) 

ʊʣʷ ʢʨʘʩʥʦʩʤʦʨʦʜʠʥʥʘʷ 

(Cryptomyzus ribis) 

10 

ɹʦʷʨʳʰʥʠʢ ʢʨʦʚʘʚʦ-

ʢʨʘʩʥʳʡ (Crata®gus 

sangu²ne) 

- - 

  

ʅʘ ʨʘʩʪʝʥʠʷʭ ʨʦʜʘ Ribes ʚʳʷʚʣʝʥʘ ʪʣʷ ʢʨʘʩʥʦʩʤʦʨʦʜʠʥʥʘʷ (Cryptomyzus ribis), 

ʟʘʩʝʣʷʶʱʘʷ ʦʪ 10% ʜʦ 80% ʢʫʩʪʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ. ʆʩʥʦʚʥʳʤʠ 

ʭʦʟʷʝʚʘʤʠ ʷʚʣʷʶʪʩʷ Ribes nigrum, Ribes aureum ʠ Ribes saxatile. ɺʨʝʜʠʪʝʣʴ ʚʳʟʳʚʘʝʪ 

ʚʟʜʫʪʠʝ ʠ ʩʢʨʫʯʠʚʘʥʠʝ ʣʠʩʪʴʝʚ, ʯʪʦ ʩʥʠʞʘʝʪ ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʠ ʦʩʣʘʙʣʷʝʪ 

ʨʘʩʪʝʥʠʷ. ʅʘ ʞʠʤʦʣʦʩʪʠ (Lonicera tatarica) ʚʳʷʚʣʝʥʘ ʪʣʷ ʞʠʤʦʣʦʩʪʥʘʷ (Rhopalosiphoninus 

lonicerae), ʢʦʪʦʨʘʷ ʟʘʩʝʣʠʣʘ 20ï65% ʨʘʩʪʝʥʠʡ. ɺʨʝʜʠʪʝʣʴ ʚʳʟʳʚʘʝʪ ʜʝʬʦʨʤʘʮʠʶ ʧʦʙʝʛʦʚ ʠ 

ʟʘʜʝʨʞʢʫ ʠʭ ʨʦʩʪʘ, ʯʪʦ ʦʪʨʠʮʘʪʝʣʴʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʜʝʢʦʨʘʪʠʚʥʳʭ ʢʘʯʝʩʪʚʘʭ ʢʫʩʪʦʚ. 

ʅʝʧʘʨʥʳʡ ʰʝʣʢʦʧʨʷʜ (Lymantria dispar) ʙʳʣ ʦʙʥʘʨʫʞʝʥ ʥʘ Rosa acicularis. ʃʠʯʠʥʢʠ 

ʰʝʣʢʦʧʨʷʜʘ ʘʢʪʠʚʥʦ ʩʢʝʣʝʪʠʨʫʶʪ ʣʠʩʪʴʷ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʦʩʣʘʙʣʷʝʪ ʨʘʩʪʝʥʠʷ ʠ ʩʥʠʞʘʝʪ 

ʠʭ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ. ʗʙʣʦʥʥʘʷ ʪʣʷ (Aphis pomi) ʦʪʤʝʯʝʥʘ ʥʘ ʙʦʷʨʳʰʥʠʢʝ (Crataegus 

sanguinea). ɺʨʝʜʠʪʝʣʴ ʟʘʩʝʣʷʝʪ ʜʦ 35% ʨʘʩʪʝʥʠʡ, ʚʳʟʳʚʘʷ ʜʝʬʦʨʤʘʮʠʶ ʣʠʩʪʴʝʚ ʠ ʧʦʙʝʛʦʚ, 

ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʠʭ ʜʝʢʦʨʘʪʠʚʥʦʡ ʮʝʥʥʦʩʪʠ ʠ ʟʘʤʝʜʣʝʥʠʶ ʨʦʩʪʘ.  

ʐʧʘʥʩʢʘʷ ʤʫʰʢʘ (Lytta vesicatoria) ʚʳʷʚʣʝʥʘ ʥʘ Rosa canina, ʩ ʫʨʦʚʥʝʤ ʟʘʩʝʣʝʥʠʷ 

ʦʢʦʣʦ 10%. ʃʠʯʠʥʢʠ ʧʦʚʨʝʞʜʘʶʪ ʮʚʝʪʢʠ ʠ ʤʦʣʦʜʳʝ ʧʦʙʝʛʠ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʠʭ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ. ʅʘʨʳʚʥʠʢ ʰʝʩʪʥʘʜʮʘʪʠʪʦʯʝʯʥʳʡ (Mylabris sedecimpunctata) ʦʙʥʘʨʫʞʝʥ 

ʥʘ Rosa acicularis ʠ Rosa majalis. ʆʥ ʟʘʩʝʣʷʝʪ ʜʦ 30% ʨʘʩʪʝʥʠʡ. ʃʠʯʠʥʢʠ ʧʦʚʨʝʞʜʘʶʪ 

ʮʚʝʪʢʠ, ʯʪʦ ʥʝʛʘʪʠʚʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʧʣʦʜʦʥʦʰʝʥʠʠ. ʊʝʪʨʘʥʠʭʦʚʳʡ ʢʣʝʱ (Tetranychus 

urticae) ʧʦʨʘʞʘʝʪ Rosa majalis. ʋʨʦʚʝʥʴ ʟʘʩʝʣʝʥʠʷ ʜʦʩʪʠʛʘʝʪ 5%. ɺʨʝʜʠʪʝʣʴ ʚʳʟʳʚʘʝʪ 

ʦʙʝʩʮʚʝʯʠʚʘʥʠʝ ʠ ʦʧʘʜʝʥʠʝ ʣʠʩʪʴʝʚ, ʯʪʦ ʦʩʣʘʙʣʷʝʪ ʨʘʩʪʝʥʠʷ. ɺʠʰʥʝʚʘʷ ʪʣʷ (Myzus cerasi) 

ʙʳʣʘ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʘ ʥʘ Lonicera tatarica, ʩ ʫʨʦʚʥʝʤ ʟʘʩʝʣʝʥʠʷ ʜʦ 50%. ʆʥʘ ʧʦʚʨʝʞʜʘʝʪ 

ʤʦʣʦʜʳʝ ʣʠʩʪʴʷ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʠʭ ʩʢʨʫʯʠʚʘʥʠʶ ʠ ʩʥʠʞʝʥʠʶ ʜʝʢʦʨʘʪʠʚʥʦʡ ʮʝʥʥʦʩʪʠ. 

ʉʝʪʯʘʪʘʷ ʣʠʩʪʦʚʝʨʪʢʘ (Adoxophyes reticulana) ʙʳʣʘ ʦʙʥʘʨʫʞʝʥʘ ʥʘ Rosa majalis, ʩ 

ʫʨʦʚʥʝʤ ʟʘʩʝʣʝʥʠʷ 5%. ɻʫʩʝʥʠʮʳ ʧʦʚʨʝʞʜʘʶʪ ʣʠʩʪʴʷ, ʧʨʠʚʦʜʷ ʢ ʠʭ ʩʚʦʨʘʯʠʚʘʥʠʶ ʠ 

ʦʙʝʩʮʚʝʯʠʚʘʥʠʶ. 

ɾʸʣʪʳʡ ʢʨʳʞʦʚʥʠʢʦʚʳʡ ʧʠʣʠʣʴʱʠʢ (Nematus ribesii) ʧʦʨʘʞʘʝʪ Ribes saxatile, ʩ 

ʫʨʦʚʥʝʤ ʟʘʩʝʣʝʥʠʷ ʜʦ 10%. ʃʠʯʠʥʢʠ ʧʠʪʘʶʪʩʷ ʣʠʩʪʴʷʤʠ, ʚʳʟʳʚʘʷ ʠʭ ʩʢʝʣʝʪʠʨʦʚʘʥʠʝ. 

ɿʘʢʣʶʯʝʥʠʝ. ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʜʪʚʝʨʞʜʘʶʪ ʥʘʣʠʯʠʝ 

ʟʥʘʯʠʪʝʣʴʥʳʭ ʬʠʪʦʩʘʥʠʪʘʨʥʳʭ ʨʠʩʢʦʚ ʜʣʷ ʧʣʦʜʦʚʦ-ʷʛʦʜʥʳʭ ʨʘʩʪʝʥʠʡ ʚ ʉʝʚʝʨʥʦʤ 

ʂʘʟʘʭʩʪʘʥʝ. ɹʦʣʝʟʥʠ, ʪʘʢʠʝ ʢʘʢ Phragmidium disciflorum ʠ Septoria xylostei, ʘ ʪʘʢʞʝ 

ʚʨʝʜʠʪʝʣʠ, ʚ ʯʘʩʪʥʦʩʪʠ Macrosiphum rosae ʠ Cryptomyzus ribis, ʥʘʥʦʩʷʪ ʩʝʨʴʝʟʥʳʡ ʫʱʝʨʙ 

ʫʨʦʞʘʶ ʠ ʜʝʢʦʨʘʪʠʚʥʳʤ ʩʚʦʡʩʪʚʘʤ ʨʘʩʪʝʥʠʡ ʅʘ ʨʘʩʪʝʥʠʷʭ ʨʦʜʘ Hippophae ʚ ʧʝʨʠʦʜ 

ʦʙʩʣʝʜʦʚʘʥʠʷ ʥʝ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʧʨʠʟʥʘʢʠ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʧʦʨʘʞʝʥʠʷ ʚʨʝʜʥʳʤʠ 

ʦʨʛʘʥʠʟʤʘʤʠ. ʆʜʥʘʢʦ ʵʪʦ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʦ ʩ ʙʠʦʣʦʛʠʯʝʩʢʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ 
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ʚʨʝʜʠʪʝʣʝʡ, ʪʘʢʠʤʠ ʢʘʢ ʠʭ ʥʘʭʦʞʜʝʥʠʝ ʥʘ ʜʨʫʛʠʭ ʩʪʘʜʠʷʭ ʨʘʟʚʠʪʠʷ ʠʣʠ ʚ ʠʥʳʭ 

ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ, ʥʝ ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʠʭ ʘʢʪʠʚʥʦʩʪʠ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʤʦʛʫʪ 

ʩʣʫʞʠʪʴ ʦʩʥʦʚʦʡ ʜʣʷ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʦʙʣʘʩʪʠ ʬʠʪʦʩʘʥʠʪʘʨʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ 

ʠ ʨʘʟʨʘʙʦʪʢʠ ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʙʦʨʴʙʳ ʩ ʚʨʝʜʠʪʝʣʷʤʠ ʠ ʙʦʣʝʟʥʷʤʠ. ʕʪʠ ʩʚʝʜʝʥʠʷ 

ʧʦʤʦʛʫʪ ʚ ʦʧʪʠʤʠʟʘʮʠʠ ʤʝʪʦʜʦʚ ʫʧʨʘʚʣʝʥʠʷ ʬʠʪʦʧʘʪʦʛʝʥʘʤʠ ʠ ʫʣʫʯʰʝʥʠʠ 

ʬʠʪʦʩʘʥʠʪʘʨʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʨʘʩʪʠʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʚ ʨʝʛʠʦʥʝ. 

ʌʠʥʘʥʩʠʨʦʚʘʥʠʝ. ɼʘʥʥʘʷ ʨʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ ʧʨʦʛʨʘʤʤʳ BR21872166 

çʅʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ, ʩʦʭʨʘʥʝʥʠʷ, ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʣʦʜʦʚʦ-

ʷʛʦʜʥʳʭ ʨʘʩʪʝʥʠʡ ʧʨʠʨʦʜʥʦʡ ʬʣʦʨʳ ɿʘʧʘʜʥʦʛʦ, ɺʦʩʪʦʯʥʦʛʦ, ʎʝʥʪʨʘʣʴʥʦʛʦ ʠ ʉʝʚʝʨʥʦʛʦ 

ʂʘʟʘʭʩʪʘʥʘ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠè 
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the Ministry of Ecology and Resource Conservation of the Republic of Kazakhstan 
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Annotation. The article presents the results of a study of the phytosanitary state of fruit and berry 

plants in the natural and climatic conditions of Northern Kazakhstan. During the work, plants from the 

genera Rosa, Ribes, Lonicera, Hippophae and Crataegus were examined in several forestry areas and 
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nature reserves in the region. The focus was on the prevalence and development of diseases such as 

Phragmidium disciflorum, Septoria xylostei and Pseudopeziza ribis, and analysis of pests including 

Macrosiphum rosae, Cryptomyzus ribis and Rhopalosiphoninus lonicerae. Data from field studies showed 

a significant influence of phytopathogens and pests on the condition of plants and their decorative 

qualities, especially among representatives of the genus Rosa, where Rosa canina and Rosa majalis were 

the most affected. At the same time, representatives of the genus Hippophae have demonstrated high 

resistance to diseases and pests, which opens up prospects for their further use in gardening, landscape 

design and reforestation work in the region. The data obtained can become the basis for the development 

of strategies for the management of phytopathogens and pests, as well as for further phytosanitary 

monitoring and improvement of agrotechnical methods of plant protection. 

Keywords: fruit and berry plants, phytosanitary condition, pests, plant diseases, phytosanitary 

monitoring 

 

ʉʆʃʊתʉʊɯʂ פɸɿɸפʉʊɸʅɼɸ ɾɽʄɯʉ-ɾʀɼɽʂ ᴆʉɯʄɼɽʈɯʅɯר ɸʋʈʋʃɸʈʓ ʄɽʅ 

ɿʀʗʅʂɽʉʊɽʈɯʅɯר ʊɸʈɸʃʋʓ  
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, PhD  

 
1
ϧʈ ʕʊʈʄ ʆʐɾɼʂ çɹʦʪʘʥʠʢʘ ʞϸʥʝ ʬʠʪʦʠʥʪʨʦʜʫʢʮʠʷ ʠʥʩʪʠʪʫʪʳè ʐɾϧ ʈʄʂ ɸʩʪʘʥʘ 

ʙʦʪʘʥʠʢʘʣʳϨ ʙʘϤʳ ʬʠʣʠʘʣ, ɸʩʪʘʥʘ Ϩ.,  
2 ϧʈ ʕʊʈʄ ʆʐɾɼʂ çɹʦʪʘʥʠʢʘ ʞϸʥʝ ʬʠʪʦʠʥʪʨʦʜʫʢʮʠʷ ʠʥʩʪʠʪʫʪʳè ʐɾϧ ʈʄʂ, ɸʣʤʘʪʳ ץ. 

 

ɸשʜʘʪʧʘ. ʄʘץʘʣʘʜʘ ʉʦʣʪװʩʪʽʢ פʘʟʘץʩʪʘʥʥʳש ʪʘʙʠסʠ-ʢʣʠʤʘʪʪʳץ ʞʘסʜʘʡʳʥʜʘסʳ ʞʝʤʽʩ-

ʞʠʜʝʢʪʽ ᴇʩʽʤʜʽʢʪʝʨʽʥʽש ʬʠʪʦʩʘʥʠʪʘʨʣʳץ ʞʘסʜʘʡʳʥ ʟʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ ʙʝʨʽʣʛʝʥ. ɾײʤʳʩ 

ʙʘʨʳʩʳʥʜʘ ʘʡʤʘץʪʳש ʙʽʨʥʝʰʝ ʦʨʤʘʥ ʰʘʨʫʘʰʳʣʳסʳ ʘʡʤʘץʪʘʨʳ ʤʝʥ ץʦʨʳץʰʘʣʘʨʳʥʜʘ Rosa, Ribes, 

Lonicera, Hippophae ʞᴅʥʝ Crataegus ʪʫʳʩʳʥʘ ʞʘʪʘʪʳʥ ᴇʩʽʤʜʽʢʪʝʨʛʝ ʟʝʨʪʪʝʫ ʞװʨʛʽʟʽʣʜʽ. ʅʝʛʽʟʛʽ 

ʥʘʟʘʨ Phragmidium disciflorum, Septoria xylostei ʞᴅʥʝ Pseudopeziza ribis ʩʠʷץʪʳ ʘʫʨʫʣʘʨʜʳש 

ʪʘʨʘʣʫʳ ʤʝʥ ʜʘʤʫʳʥʘ, Macrosiphum rosae, Cryptomyzus ribis ʞᴅʥʝ Rhopalosiphoninus lonicerae 

ʩʠʷץʪʳ ʟʠʷʥʢʝʩʪʝʨʜʽ ʪʘʣʜʘʫסʘ ʘʨʥʘʣʜʳ. ɼʘʣʘʣʳץ ʟʝʨʪʪʝʫʣʝʨʜʽש ʜʝʨʝʢʪʝʨʽ ʬʠʪʦʧʘʪʦʛʝʥʜʝʨʜʽש ʞᴅʥʝ 

ʟʠʷʥʢʝʩʪʝʨʜʽש ᴇʩʽʤʜʽʢʪʝʨʜʽש ʞʘסʜʘʡʳʥʘ ʞᴅʥʝ ʦʣʘʨʜʳש ʩᴅʥʜʽʢ ץʘʩʠʝʪʪʝʨʽʥʝ ʘʡʪʘʨʣʳץʪʘʡ ᴅʩʝʨʽʥ 

ʢᴇʨʩʝʪʪʽ, ᴅʩʽʨʝʩʝ Rosa canina ʞᴅʥʝ Rosa majalis ʝש ʢᴇʧ ʟʘʨʜʘʧ ʰʝʢʢʝʥ Rosa ʪץײʳʤʜʘʩʳʥʳש ᴇʢʽʣʜʝʨʽ 

ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, Hippophae ʪץײʳʤʜʘʩʳʥʳש ᴇʢʽʣʜʝʨʽ ʘʫʨʫʣʘʨ ʤʝʥ ʟʠʷʥʢʝʩʪʝʨʛʝ 

ʞʦסʘʨʳ ʪᴇʟʽʤʜʽʣʽʢ ʢᴇʨʩʝʪʪʽ, ʙײʣ ʦʣʘʨʜʳ ʘʡʤʘץʪʘ ʙʘʫ-ʙʘץʰʘ, ʣʘʥʜʰʘʬʪʳ ʜʠʟʘʡʥ ʞᴅʥʝ ʦʨʤʘʥʜʘʨʜʳ 

 ʘʥ ʤᴅʣʽʤʝʪʪʝʨסʪʘʨʳʥ ʘʰʘʜʳ. ɸʣʳʥץʥʜʳʣʳײץ ʤʳʩʪʘʨʳʥʜʘ ʦʜʘʥ ᴅʨʽ ʧʘʡʜʘʣʘʥʫײʘʣʧʳʥʘ ʢʝʣʪʽʨʫ ʞץ

ʬʠʪʦʧʘʪʦʛʝʥʜʝʨ ʞᴅʥʝ ʟʠʷʥʢʝʩʪʝʨʤʝʥ ʢװʨʝʩʫ ʩʪʨʘʪʝʛʠʷʩʳʥ ᴅʟʽʨʣʝʫʛʝ, ʩʦʥʜʘʡ-ʘץ ʦʜʘʥ ᴅʨʽ 

ʬʠʪʦʩʘʥʠʪʘʨʣʳץ ʤʦʥʠʪʦʨʠʥʛ ʞװʨʛʽʟʫʛʝ, ʩʦʥʳʤʝʥ ץʘʪʘʨ ᴇʩʽʤʜʽʢʪʝʨʜʽ ץʦʨסʘʫʜʳש ʘʛʨʦʪʝʭʥʠʢʘʣʳץ 

ᴅʜʽʩʪʝʨʽʥ ʞʝʪʽʣʜʽʨʫʛʝ ʥʝʛʽʟ ʙʦʣʘ ʘʣʘʜʳ. 

ʊʽʨʝʢ ʩᴇʟʜʝʨ: ʞʝʤʽʩ-ʞʠʜʝʢʪʽ ᴇʩʽʤʜʽʢʪʝʨ, ʬʠʪʦʩʘʥʠʪʘʨʣʳץ ʞʘסʜʘʡ, ʟʠʷʥʢʝʩʪʝʨ, ᴇʩʽʤʜʽʢʪʝʨ 
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ɾ.ɾʠʝʤʙʘʝʚʘè, ʛ. ɸʣʤʘʪʳ, ʂʘʟʘʭʩʪʘʥ  

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ 

ʦʧʨʝʜʝʣʝʥʠʶ ʧʨʦʞʦʨʣʠʚʦʩʪʠ ʠ ʠʟʙʠʨʘʪʝʣʴʥʦʩʪʠ ʭʠʱʥʦʛʦ ʢʣʝʱʘ Phytoseiulus persimilis ʚ 

ʦʪʥʦʰʝʥʠʠ ʧʘʫʪʠʥʥʦʛʦ ʢʣʝʱʘ (Tetranychus urticae) ʠ ʜʨʫʛʠʭ ʢʦʨʤʦʚ (Sitotroga cerealella, Artemia 

salina). ɼʣʷ ʵʪʦʡ ʮʝʣʠ ʣʠʩʪʴʷ ʬʘʩʦʣʠ ʩ ʭʠʱʥʠʢʦʤ ʠ ʨʘʟʥʳʤʠ ʢʦʨʤʘʤʠ ʧʦʤʝʱʘʣʠ ʚ ʢʦʥʪʝʡʥʝʨʳ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʝ 25ÁC ʠ ʦʮʝʥʠʚʘʣʠ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʩʲʝʜʝʥʥʳʭ ʷʠʮ ʚ ʪʝʯʝʥʠʝ ʩʫʪʦʢ. ʅʘʰʠ ʨʝʟʫʣʴʪʘʪʳ 

ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚʩʝ ʧʨʝʜʣʦʞʝʥʥʳʝ ʢʦʨʤʘ ʙʳʣʠ ʧʨʠʝʤʣʝʤʳ ʜʣʷ Phytoseiulus persimilis, ʥʦ ʠʤʘʛʦ ʠ 

ʥʠʤʬʳ ʭʠʱʥʠʢʘ ʧʨʝʜʧʦʯʠʪʘʣʠ ʷʡʮʘ ʧʘʫʪʠʥʥʦʛʦ ʢʣʝʱʘ. ʇʨʦʞʦʨʣʠʚʦʩʪʴ ʭʠʱʥʳʭ ʢʣʝʱʝʡ ʩʦʩʪʘʚʠʣʘ 

Tetranychus urticae - 23,5, Sitotroga cerealella ï 12,2 ʠ Artemia salina ï 7,2 ʷʠʮ.  

ʊʘʢʞʝ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʘʢʘʨʠʬʘʛʘ. ɺ ʵʢʩʧʝʨʠʤʝʥʪʝ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʬʠʪʦʩʝʡʫʣʶʩʘ ʚ 

ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ ʥʘ 12 ʜʝʥʴ ʵʢʩʧʝʨʠʤʝʥʪʘ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʩʥʠʞʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ ʷʠʮ, ʥʠʤʬ 

ʠ ʠʤʘʛʦ ʧʘʫʪʠʥʥʦʛʦ ʢʣʝʱʘ ʥʘ 97%. ɺ ʪʝʧʣʠʯʥʳʭ ʫʩʣʦʚʠʷʭ ʟʘʱʠʪʫ ʦʛʫʨʮʦʚ ʦʪ ʧʘʫʪʠʥʥʦʛʦ ʢʣʝʱʘ 

ʦʙʝʩʧʝʯʠʚʘʣʠ ʚʳʧʫʩʢʦʤ Phytoseiulus persimilis ʚ ʩʦʦʪʥʦʰʝʥʠʠ ʭʠʱʥʠʢ:ʞʝʨʪʚʘ 1:10; ʙʠʦʣʦʛʠʯʝʩʢʘʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʯʝʨʝʟ 10 ʜʥʝʡ ʩʦʩʪʘʚʠʣʘ 70%. ɼʚʫʢʨʘʪʥʳʡ ʚʳʧʫʩʢ ʬʠʪʦʩʝʡʫʣʶʩʘ ʧʦʜʜʝʨʞʠʚʘʣ 

ʯʠʩʣʝʥʥʦʩʪʴ ʚʨʝʜʠʪʝʣʷ ʥʘ ʫʨʦʚʥʝ, ʙʝʟʦʧʘʩʥʦʤ ʜʣʷ ʢʫʣʴʪʫʨ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʝʛʦ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʴ 

ʜʣʷ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʟʘʱʠʪʘ, Phytoseiulus persimilis, Tetranychus urticae, 

ʣʘʙʦʨʘʪʦʨʥʦʝ ʨʘʟʚʝʜʝʥʠʝ, ʚʳʧʫʩʢ ʘʢʘʨʠʬʘʛʦʚ. 

 

ɺʚʝʜʝʥʠʝ. ɺʦ ʚʩʝʤ ʤʠʨʝ ʩʪʨʝʤʠʪʝʣʴʥʦ ʨʘʟʚʠʚʘʝʪʩʷ ʧʨʦʠʟʚʦʜʩʪʚʦ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʚ ʟʘʱʠʱʝʥʥʦʤ ʛʨʫʥʪʝ. ʇʦʤʠʤʦ ʪʨʘʜʠʮʠʦʥʥʳʭ ʦʚʦʱʥʳʭ 

ʢʫʣʴʪʫʨ, ʪʘʢʠʭ ʢʘʢ ʦʛʫʨʮʳ, ʪʦʤʘʪʳ ʠ ʩʣʘʜʢʠʡ ʧʝʨʝʮ, ʚ ʪʝʧʣʠʮʘʭ ʚʩʝ ʯʘʱʝ ʚʳʨʘʱʠʚʘʶʪʩʷ 

ʙʘʢʣʘʞʘʥʳ, ʟʝʣʝʥʥʳʝ ʢʫʣʴʪʫʨʳ, ʢʣʫʙʥʠʢʘ, ʙʘʭʯʝʚʳʝ, ʘ ʪʘʢʞʝ ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ 

ʜʝʢʦʨʘʪʠʚʥʳʭ ʨʘʩʪʝʥʠʡ ʠ ʮʚʝʪʦʚ [1]. ʀʟ ʙʦʣʝʝ ʯʝʤ 1200 ʠʟʚʝʩʪʥʳʭ ʚʠʜʦʚ ʦʚʦʱʥʳʭ 

ʨʘʩʪʝʥʠʡ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʣʠʰʴ ʦʢʦʣʦ 80. ʆʜʥʘʢʦ ʢʘʞʜʦʝ ʠʟ ʵʪʠʭ ʨʘʩʪʝʥʠʡ 

ʝʞʝʛʦʜʥʦ ʧʦʜʚʝʨʛʘʝʪʩʷ ʧʦʚʨʝʞʜʝʥʠʷʤ ʨʘʟʣʠʯʥʳʤʠ ʚʨʝʜʠʪʝʣʷʤʠ, ʚʢʣʶʯʘʷ ʤʥʦʛʦʷʜʥʳʭ ʠ 

ʫʟʢʦʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʬʠʪʦʬʘʛʦʚ, ʯʪʦ ʩʥʠʞʘʝʪ ʫʨʦʞʘʡʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ ʧʨʦʜʫʢʮʠʠ. 

ɼʣʷ ʢʨʫʛʣʦʛʦʜʠʯʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʥʘʩʝʣʝʥʠʷ ʦʚʦʱʘʤʠ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠʦʙʨʝʪʘʝʪ ʠʭ 

ʧʨʦʠʟʚʦʜʩʪʚʦ ʚ ʟʘʱʠʱʝʥʥʦʤ ʛʨʫʥʪʝ [2]. 

ʆʜʥʦʡ ʠʟ ʢʣʶʯʝʚʳʭ ʟʘʜʘʯ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʫʨʦʞʘʡʥʦʩʪʠ ʢʫʣʴʪʫʨ ʚ ʪʝʧʣʠʮʘʭ 

ʷʚʣʷʝʪʩʷ ʟʘʱʠʪʘ ʨʘʩʪʝʥʠʡ ʦʪ ʚʨʝʜʠʪʝʣʝʡ ʠ ʙʦʣʝʟʥʝʡ. ʄʠʢʨʦʢʣʠʤʘʪ ʪʝʧʣʠʮ, 

ʙʣʘʛʦʧʨʠʷʪʥʳʡ ʜʣʷ ʨʦʩʪʘ ʨʘʩʪʝʥʠʡ, ʪʘʢʞʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ ʚʨʝʜʥʳʭ ʦʨʛʘʥʠʟʤʦʚ, 
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ʪʘʢʠʭ ʢʘʢ ʙʝʣʦʢʨʳʣʢʘ, ʧʘʫʪʠʥʥʳʡ ʢʣʝʱ, ʪʣʠ ʠ ʪʨʠʧʩʳ, ʯʪʦ ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʞʘʝʪ 

ʫʨʦʞʘʡʥʦʩʪʴ [3]. ɹʝʩʩʤʝʥʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʝʧʣʠʮ ʧʦʜ ʦʜʥʠ ʠ ʪʝ ʞʝ ʢʫʣʴʪʫʨʳ ʩʦʟʜʘʝʪ 

ʠʜʝʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʥʘʢʦʧʣʝʥʠʷ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʬʠʪʦʬʘʛʦʚ, ʯʪʦ ʜʝʣʘʝʪ ʠʭ ʢʦʥʪʨʦʣʴ 

ʝʱʝ ʙʦʣʝʝ ʩʣʦʞʥʦʡ ʟʘʜʘʯʝʡ [4-6]. ʇʘʫʪʠʥʥʳʝ ʢʣʝʱʠ (Tetranychus urticae) ʚ ʫʩʣʦʚʠʷʭ 

ʟʘʱʠʱʝʥʥʦʛʦ ʛʨʫʥʪʘ ʩʧʦʩʦʙʥʳ ʥʘʥʦʩʠʪʴ ʥʝʦʙʨʘʪʠʤʳʡ ʫʱʝʨʙ ʢʫʣʴʪʫʨʘʤ ʦʛʫʨʮʘ ʠ ʪʦʤʘʪʘ 

ʫʞʝ ʯʝʨʝʟ ʤʝʩʷʮ ʧʦʩʣʝ ʥʘʯʘʣʘ ʟʘʨʘʞʝʥʠʷ [7]. ʆʙʳʢʥʦʚʝʥʥʳʡ ʧʘʫʪʠʥʥʳʡ ʢʣʝʱ (Tetranychus 

urticae) ʧʦʚʨʝʞʜʘʝʪ ʙʦʣʝʝ 200 ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ, ʧʨʝʜʩʪʘʚʣʷʷ ʟʥʘʯʠʪʝʣʴʥʫʶ ʫʛʨʦʟʫ ʜʣʷ 

ʪʝʧʣʠʯʥʳʭ ʢʫʣʴʪʫʨ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʝʛʦ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘ ʣʠʩʪʴʷʭ ʧʦʷʚʣʷʶʪʩʷ ʩʚʝʪʣʳʝ ʧʷʪʥʘ, 

ʥʘʨʫʰʘʶʪʩʷ ʧʨʦʮʝʩʩʳ ʪʨʘʥʩʧʠʨʘʮʠʠ ʠ ʬʦʪʦʩʠʥʪʝʟʘ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʫʛʥʝʪʝʥʠʶ ʨʘʩʪʝʥʠʡ ʠ 

ʧʦʪʝʨʝ ʫʨʦʞʘʷ ʥʘ 40ï60% [13-16]. 

ʆʩʥʦʚʥʦʡ ʤʝʪʦʜ ʙʦʨʴʙʳ ʩ ʧʘʫʪʠʥʥʳʤ ʢʣʝʱʦʤ ʪʨʘʜʠʮʠʦʥʥʦ ʚʢʣʶʯʘʝʪ ʧʨʠʤʝʥʝʥʠʝ 

ʭʠʤʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ. ʆʜʥʘʢʦ ʧʦʩʪʦʷʥʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʩʝʢʪʠʮʠʜʦʚ ʧʨʠʚʦʜʠʪ ʢ 

ʨʘʟʚʠʪʠʶ ʫʩʪʦʡʯʠʚʦʩʪʠ ʫ ʚʨʝʜʠʪʝʣʝʡ ʠ ʟʘʛʨʷʟʥʝʥʠʶ ʧʨʦʜʫʢʮʠʠ ʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ [8]. 

ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʭ ʩʧʦʩʦʙʦʚ ʨʝʰʝʥʠʷ ʵʪʦʡ ʧʨʦʙʣʝʤʳ ʚ ʟʘʱʠʱʝʥʥʦʤ ʛʨʫʥʪʝ 

ʷʚʣʷʝʪʩʷ ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʟʘʱʠʪʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʭʠʱʥʦʛʦ ʢʣʝʱʘ Phytoseiulus persimilis, 

ʢʦʪʦʨʳʡ ʜʦʢʘʟʘʣ ʩʚʦʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚ ʧʦʜʘʚʣʝʥʠʠ ʧʦʧʫʣʷʮʠʡ ʧʘʫʪʠʥʥʦʛʦ ʢʣʝʱʘ ʠ 

ʧʦʟʚʦʣʷʝʪ ʩʥʠʟʠʪʴ ʭʠʤʠʯʝʩʢʫʶ ʥʘʛʨʫʟʢʫ ʥʘ ʨʘʩʪʝʥʠʷ, ʧʨʦʠʟʚʦʜʷ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʫʶ 

ʧʨʦʜʫʢʮʠʶ [9-12].  

ʍʠʱʥʳʡ ʢʣʝʱ Phytoseiulus persimilis ʷʚʣʷʝʪʩʷ ʵʬʬʝʢʪʠʚʥʳʤ ʙʠʦʣʦʛʠʯʝʩʢʠʤ 

ʘʛʝʥʪʦʤ ʧʨʦʪʠʚ ʧʘʫʪʠʥʥʦʛʦ ʢʣʝʱʘ, ʙʣʘʛʦʜʘʨʷ ʩʚʦʝʡ ʧʨʦʞʦʨʣʠʚʦʩʪʠ, ʙʳʩʪʨʦʤʫ ʨʘʟʚʠʪʠʶ ʠ 

ʦʪʩʫʪʩʪʚʠʶ ʜʠʘʧʘʫʟʳ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʝʤʫ ʘʢʪʠʚʥʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʪʴ ʢʨʫʛʣʦʛʦʜʠʯʥʦ [17]. 

ʕʪʦʪ ʪʨʦʧʠʯʝʩʢʠʡ ʚʠʜ ʙʳʣ ʟʘʚʝʟʝʥ ʚ ʙʳʚʰʠʡ ʉʉʉʈ ʚ 1963 ʛʦʜʫ ʠ ʩ ʪʝʭ ʧʦʨ ʫʩʧʝʰʥʦ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʟʘʱʠʪʳ ʪʝʧʣʠʯʥʳʭ ʢʫʣʴʪʫʨ [18, 19]. 

ɹʠʦʣʦʛʠʯʝʩʢʘʷ ʟʘʱʠʪʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ Phytoseiulus persimilis, ʦʩʦʙʝʥʥʦ ʚ 

ʩʦʯʝʪʘʥʠʠ ʩ ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʥʳʤ ʧʨʠʤʝʥʝʥʠʝʤ ʧʝʩʪʠʮʠʜʦʚ, ʧʦʟʚʦʣʷʝʪ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ 

ʯʠʩʣʝʥʥʦʩʪʴ ʚʨʝʜʠʪʝʣʝʡ, ʥʝ ʩʦʟʜʘʚʘʷ ʭʠʤʠʯʝʩʢʫʶ ʥʘʛʨʫʟʢʫ ʥʘ ʨʘʩʪʝʥʠʷ [20-22]. ɺ ʦʪʣʠʯʠʝ 

ʦʪ ʭʠʤʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ, ʢʦʪʦʨʳʝ ʪʝʨʷʶʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʟ-ʟʘ ʧʦʷʚʣʝʥʠʷ ʫʩʪʦʡʯʠʚʳʭ 

ʰʪʘʤʤʦʚ ʢʣʝʱʝʡ, ʬʠʪʦʩʝʡʫʣʶʩ ʦʩʪʘʝʪʩʷ ʥʘʜʝʞʥʳʤ ʨʝʰʝʥʠʝʤ ʙʣʘʛʦʜʘʨʷ ʩʚʦʝʡ ʩʧʦʩʦʙ-

ʥʦʩʪʠ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʧʣʦʪʥʦʩʪʴ ʧʦʧʫʣʷʮʠʠ ʧʘʫʪʠʥʥʦʛʦ ʢʣʝʱʘ. ɽʛʦ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʦʜʪ-

ʚʝʨʞʜʝʥʘ ʥʘ ʰʠʨʦʢʦʤ ʩʧʝʢʪʨʝ ʪʝʧʣʠʯʥʳʭ ʢʫʣʴʪʫʨ, ʪʘʢʠʭ ʢʘʢ ʭʨʠʟʘʥʪʝʤʳ, ʨʦʟʳ, ʛʝʨʙʝʨʳ ʠ 

ʜʝʢʦʨʘʪʠʚʥʳʝ ʨʘʩʪʝʥʠʷ, ʧʨʠ ʩʦʙʣʶʜʝʥʠʠ ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʭ ʥʦʨʤ ʚʥʝʩʝʥʠʷ [23-25]. 

ʈʘʟʚʝʜʝʥʠʝ ʬʠʪʦʩʝʡʠʜ ʥʘ ʨʘʩʪʠʪʝʣʴʥʦʤ ʤʘʪʝʨʠʘʣʝ, ʟʘʨʘʞʝʥʥʦʤ ʬʠʪʦʬʘʛʦʤ, ʠʤʝʝʪ 

ʨʷʜ ʥʝʜʦʩʪʘʪʢʦʚ, ʪʘʢʠʭ ʢʘʢ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʙʦʣʴʰʠʭ ʧʣʦʱʘʜʷʭ, ʪʨʫʜʥʦʩʪʠ ʩʙʦʨʘ ʬʠʪʦ- ʠ 

ʘʢʘʨʠʬʘʛʦʚ ʠ ʨʘʟʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʫ ʨʘʟʥʳʭ ʚʠʜʦʚ ʢʣʝʱʝʡ. ʄʥʦʛʠʝ ʫʯʝʥʳʝ ʤʠʨʘ 

ʟʘʥʠʤʘʶʪʩʷ ʨʘʟʨʘʙʦʪʢʦʡ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜ ʜʣʷ ʨʘʟʚʝʜʝʥʠʷ ʘʢʘʨʠʬʘʛʦʚ [26, 

27]. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʨʘʮʠʦʥʦʚ ʧʠʪʘʥʠʷ ʜʣʷ ʤʘʩʩʦʚʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʬʠʪʦʩʝʡʠʜʥʳʭ ʭʠʱʥʳʭ ʢʣʝʱʝʡ ʤʦʞʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʠʭ ʵʬʬʝʢʪʠʚʥʦʤʫ ʚʳʨʘʱʠʚʘʥʠʶ. 

ɼʣʷ ʠʭ ʨʘʟʚʝʜʝʥʠʷ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ ʧʨʦʚʦʜʷʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʫʣʫʯʰʝʥʠʶ 

ʨʘʮʠʦʥʘ ʠ ʨʘʟʨʘʙʦʪʢʫ ʙʦʣʝʝ ʵʢʦʥʦʤʠʯʥʳʭ ʢʦʨʤʦʚʳʭ ʦʩʥʦʚ. ʆʩʥʦʚʥʦʡ ʢʦʨʤʦʚʦʡ ʙʘʟʦʡ ʜʣʷ 

ʭʠʱʥʳʭ ʢʣʝʱʝʡ ʦʩʪʘʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʢʦʨʤʦʚʳʭ ʢʣʝʱʝʡ, ʦʜʥʘʢʦ ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʠ 

ʠʩʢʫʩʩʪʚʝʥʥʳʝ ʜʠʝʪʳ ʥʘ ʦʩʥʦʚʝ ʧʨʦʜʫʢʪʦʚ, ʜʦʩʪʫʧʥʳʭ ʚ ʣʘʙʦʨʘʪʦʨʠʠ [28].  

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ.  
ʆʙʲʝʢʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʆʩʥʦʚʥʳʤʠ ʦʙʲʝʢʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʣʠʩʴ 

ʧʘʫʪʠʥʥʳʡ ʢʣʝʱ (Tetranychus urticae Koch., Acari: Tetranychidae) ʠ ʭʠʱʥʳʡ ʢʣʝʱ 

ʬʠʪʦʩʝʡʫʣʶʩ (Phytoseiulus persimilis Ath.-H., Acari: Phytoseiidae). 

ʄʝʩʪʦ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ: ʕʢʩʧʝʨʠʤʝʥʪʳ ʚʳʧʦʣʥʷʣʠʩʴ ʚ ʣʘʙʦʨʘʪʦʨʠʠ 

ʧʦʣʝʟʥʳʭ ʥʘʩʝʢʦʤʳʭ ʠ ʤʘʩʩʦʚʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʙʠʦʘʛʝʥʪʦʚ ʦʪʜʝʣʘ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʟʘʱʠʪʳ 

ʨʘʩʪʝʥʠʡ ʊʆʆ çʂʘʟʅʀʀɿʠʂʈ ʠʤ. ɾ. ɾʠʝʤʙʘʝʚʘè ʠ ʚ ʪʝʧʣʠʯʥʦʤ ʭʦʟʷʡʩʪʚʝ ʂ/ʍ ʂʘʚʫʥʦʚ 

çɼʞʘʥʪʦʨè, ɸʣʤʘʪʠʥʩʢʘʷ ʦʙʣʘʩʪʴ, ɽʥʙʝʢʰʠʢʘʟʘʭʩʢʠʡ ʨʘʡʦʥ. 

ʈʘʟʚʝʜʝʥʠʝ ʭʠʱʥʦʛʦ ʢʣʝʱʘ: ɼʣʷ ʤʘʩʩʦʚʦʛʦ ʨʘʟʚʝʜʝʥʠʷ ʬʠʪʦʩʝʡʫʣʶʩʘ 
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ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʠʟʚʝʩʪʥʘʷ ʤʝʪʦʜʠʢʘ ʝʛʦ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ, ʘʜʘʧʪʠʨʦʚʘʥʥʘʷ ʢ ʣʘʙʦʨʘʪʦʨʥʳʤ 

ʫʩʣʦʚʠʷʤ [25, 29-31]. ʇʨʦʮʝʩʩ ʚʢʣʶʯʘʣ ʚʳʨʘʱʠʚʘʥʠʝ ʬʘʩʦʣʠ, ʩʣʫʞʘʱʝʡ ʢʦʨʤʦʚʳʤ 

ʩʫʙʩʪʨʘʪʦʤ ʜʣʷ ʧʘʫʪʠʥʥʦʛʦ ʢʣʝʱʘ, ʥʘ ʢʦʪʦʨʦʤ ʟʘʪʝʤ ʨʘʟʤʥʦʞʘʣʠ ʬʠʪʦʬʘʛʘ ʠ ʙʠʦʘʛʝʥʪʘ. 

ʇʘʫʪʠʥʥʦʛʦ ʢʣʝʱʘ ʨʘʟʤʥʦʞʘʣʠ ʚ ʦʪʜʝʣʴʥʦʡ ʢʦʤʥʘʪʝ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 25ï30ÁC, ʚʣʘʞʥʦʩʪʠ 

50ï60% ʠ ʩʚʝʪʦʚʦʤ ʨʝʞʠʤʝ 16 ʯʘʩʦʚ. ʋʩʣʦʚʠʷ ʜʣʷ ʨʘʟʚʝʜʝʥʠʷ ʬʠʪʦʩʝʡʫʣʶʩʘ 

ʧʦʜʜʝʨʞʠʚʘʣʠʩʴ ʥʘ ʫʨʦʚʥʝ ʪʝʤʧʝʨʘʪʫʨʳ 26ï28ÁC ʠ ʚʣʘʞʥʦʩʪʠ 70ï85%. 

ʆʮʝʥʢʘ ʯʠʩʣʝʥʥʦʩʪʠ ʬʠʪʦʩʝʡʫʣʶʩʘ: ʇʦʜʩʯʝʪ ʯʠʩʣʝʥʥʦʩʪʠ ʬʠʪʦʩʝʡʫʣʶʩʘ 

ʧʨʦʚʦʜʠʣʩʷ ʥʘ 10-ʝ ʩʫʪʢʠ ʧʦʩʣʝ ʚʳʧʫʩʢʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʙʠʥʦʢʫʣʷʨʘ ʄɹʉ-10. 

ʇʨʦʞʦʨʣʠʚʦʩʪʴ ʭʠʱʥʦʛʦ ʢʣʝʱʘ ʦʧʨʝʜʝʣʷʣʘʩʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʤʝʪʦʜʠʢʦʡ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʨʝʛʣʘʤʝʥʪʘ [32]. ʃʠʩʪʴʷ ʬʘʩʦʣʠ ʩ ʭʠʱʥʠʢʦʤ ʠ ʨʘʟʣʠʯʥʳʤʠ ʚʠʜʘʤʠ ʷʠʮ 

ʧʦʤʝʱʘʣʠʩʴ ʚ ʢʦʥʪʝʡʥʝʨʳ, ʢʦʪʦʨʳʝ ʚʳʜʝʨʞʠʚʘʣʠʩʴ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 25Üʉ ʚ ʪʝʯʝʥʠʝ ʜʚʫʭ 

ʩʫʪʦʢ. ʇʦ ʦʢʦʥʯʘʥʠʠ ʧʝʨʠʦʜʘ ʧʨʦʚʦʜʠʣʩʷ ʧʦʜʩʯʝʪ ʩʲʝʜʝʥʥʳʭ ʷʠʮ [33]. 

ʇʦʢʘʟʘʪʝʣʴ ʧʨʦʞʦʨʣʠʚʦʩʪʠ (ʇʨ): ʇʨʦʞʦʨʣʠʚʦʩʪʴ ʚʳʨʘʞʘʣʘʩʴ ʢʘʢ ʢʦʣʠʯʝʩʪʚʦ 

ʧʘʫʪʠʥʥʦʛʦ ʢʣʝʱʘ, ʫʥʠʯʪʦʞʝʥʥʦʛʦ ʦʜʥʦʡ ʩʘʤʢʦʡ ʬʠʪʦʩʝʡʫʣʶʩʘ ʟʘ ʩʫʪʢʠ, ʠ 

ʨʘʩʩʯʠʪʳʚʘʣʘʩʴ ʧʦ ʬʦʨʤʫʣʝ:  

                                               (1) 
ʛʜʝ, M - ʥʘʯʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʘʫʪʠʥʥʦʛʦ ʢʣʝʱʘ, ʧʦʤʝʱʝʥʥʦʛʦ ʚ ʢʦʥʪʝʡʥʝʨ, ʰʪ.; m - ʢʦʣʠʯʝʩʪʚʦ 

ʦʩʪʘʚʰʠʭʩʷ ʢʣʝʱʝʡ, ʰʪ.; n - ʥʘʯʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʘʤʦʢ, ʰʪ. 

 

ʆʧʨʝʜʝʣʝʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ: ɼʣʷ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʬʠʪʦʩʝʡʫʣʶʩʘ ʥʘ ʟʘʱʠʱʘʝʤʦʡ ʢʫʣʴʪʫʨʝ ʧʝʨʝʜ ʚʳʧʫʩʢʦʤ ʭʠʱʥʠʢʘ ʥʘ ʟʘʩʝʣʝʥʥʳʭ 

ʧʘʫʪʠʥʥʳʤ ʢʣʝʱʦʤ ʨʘʩʪʝʥʠʷʭ ʬʠʢʩʠʨʦʚʘʣʠ ʯʠʩʣʝʥʥʦʩʪʴ ʚʨʝʜʠʪʝʣʷ. ʏʝʨʝʟ 3, 5 ʠ 7 ʩʫʪʦʢ 

ʧʦʩʣʝ ʚʳʧʫʩʢʘ ʭʠʱʥʠʢʘ ʧʨʦʚʦʜʠʣʠ ʧʦʚʪʦʨʥʳʝ ʫʯʝʪʳ, ʧʦʟʚʦʣʷʶʱʠʝ ʦʧʨʝʜʝʣʠʪʴ 

ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʬʠʪʦʩʝʡʫʣʶʩʘ (ɹ) ʧʦ ʬʦʨʤʫʣʝ:  

 

ˎ
́̃

́
ρzππȟ̄ ̅̆                                               (2) 

ʛʜʝ, a - ʯʠʩʣʝʥʥʦʩʪʴ ʧʘʫʪʠʥʥʦʛʦ ʢʣʝʱʘ ʜʦ ʚʳʧʫʩʢʘ ʬʠʪʦʩʝʡʫʣʶʩʘ, ʰʪ.; b - ʯʠʩʣʝʥʥʦʩʪʴ 

ʧʘʫʪʠʥʥʦʛʦ ʢʣʝʱʘ ʯʝʨʝʟ 7 ʜʥʝʡ ʧʦʩʣʝ ʚʳʧʫʩʢʘ ʬʠʪʦʩʝʡʫʣʶʩʘ, ʰʪ. 

 

ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ: ɸʥʘʣʠʟ ʜʘʥʥʳʭ ʧʨʦʚʦʜʠʣʩʷ ʤʝʪʦʜʦʤ 

ʜʠʩʧʝʨʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ Microsoft Excel ʠ 

ʧʘʢʝʪʘ SigmaStat 3.1 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʃʘʙʦʨʘʪʦʨʥʫʶ ʧʦʧʫʣʷʮʠʶ ʧʘʫʪʠʥʥʦʛʦ ʢʣʝʱʘ ʠ 

ʭʠʱʥʦʛʦ ʢʣʝʱʘ ʬʠʪʦʩʝʡʫʣʶʩʘ ʨʘʟʚʦʜʠʣʠ ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʧʦʣʝʟʥʳʭ ʥʘʩʝʢʦʤʳʭ ʠ ʤʘʩʩʦʚʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʙʠʦʘʛʝʥʪʦʚ, ʦʪʜʝʣʘ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ (ʨʠʩʫʥʦʢ 1).  

 

  
 

ʈʠʩʫʥʦʢ 1 ï ʃʘʙʦʨʘʪʦʨʥʘʷ ʧʦʧʫʣʷʮʠʷ Phytoseiulus persimilis 


