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ɸʋʓʃ ʐɸʈʋɸʐʓʃʓנʓ נʓʃʓʄɼɸʈʓ 

 

çɸʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ סʳʣʳʤʜʘʨʳè ʩʝʨʠʷʩʳ פʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳ ɹʽʣʽʤ ʞᴅʥʝ סʳʣʳʤ 

ʤʠʥʠʩʪʨʣʽʛʽ ɹʽʣʽʤ ʞᴅʥʝ סʳʣʳʤ ʩʘʣʘʩʳʥʜʘ cʘʧʘʥʳ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ ʢʦʤʠʪʝʪʽ סʳʣʳʤʠ ʝשʙʝʢʪʽש 

ʥʝʛʽʟʛʽ   ʥᴅʪʠʞʝʣʝʨʽʥ ʞʘʨʠʷʣʘʫ װʰʽʥ ײʩʳʥʘʪʳʥ סʳʣʳʤʠ ʙʘʩʳʣʳʤʜʘʨ ʪʽʟʙʝʩʽʥʝ ʝʥʛʝʥ 

(21.02.2022 ʞ.  ̄63 ʙײʡʨʳץ). 

 

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

 

ʈʝʜʘʢʮʠʷ ʘʣץʘʩʳ 

 

ɸ.ɹ.ɸʙʫʦʚʘ  

 

ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ סʳʣʳʤʜʘʨʳʥʳש ʜʦʢʪʦʨʳ, ʧʨʦʬʝʩʩʦʨ, çפʘʟʘץ 

 ʳʣʳʤʠ ʟʝʨʪʪʝʫ ʠʥʩʪʠʪʫʪʳèס ʘʤ ᴇʥʝʨʢᴅʩʽʧʪʝʨʽסʜʝʫ ʞᴅʥʝ ʪʘשʘʡʪʘ ᴇץ

ɾʐʉ, פʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳ 

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

çɾ.ɾʠʝʤʙʘʝʚ ʘʪʳʥʜʘסʳ פʘʟʘץ ᴇʩʽʤʜʽʢ ץʦʨסʘʫ ʞᴅʥʝ ʢʘʨʘʥʪʠʥ סʳʣʳʤʠ 

ʟʝʨʪʪʝʫ ʠʥʩʪʠʪʫʪʳè ɾʐʉ, פʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳ 

ʐ.ʆ.ɹʘʩʪʘʫʙʘʝʚʘ  

 

  

ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ סʳʣʳʤʜʘʨʳʥʳש ʢʘʥʜʠʜʘʪʳ, פʘʟʘץʩʪʘʥ 

ʈʝʩʧʫʙʣʠʢʘʩʳ ױʣʪʪʳץ ʘʛʨʘʨʣʳס ץʳʣʳʤʜʘʨ ʘʢʘʜʝʤʠʷʩʳʥʳש ʘʢʘʜʝʤʠʛʽ, 

çפʘʟʘץ ʝʛʽʥʰʽʣʽʢ  ʞᴅʥʝ ᴇʩʽʤʜʽʢ ʰʘʨʫʘʰʳʣʳסʳ סʳʣʳʤʠ ʟʝʨʪʪʝʫ 

ʠʥʩʪʠʪʫʪʳè ɾʐʉ ʙʘʩץʘʨʤʘ ʪᴇʨʘסʘʩʳ 

ʄ.ʊ.ɺʝʣʷʤʦʚ  

 

 

ʙʠʦʣʦʛʠʷ סʳʣʳʤʜʘʨʳʥʳש ʜʦʢʪʦʨʳ, ʧʨʦʬʝʩʩʦʨ, פʘʟʘץʩʪʘʥ 

ʈʝʩʧʫʙʣʠʢʘʩʳ  ױʣʪʪʳץ ʘʛʨʘʨʣʳס ץʳʣʳʤʜʘʨ ʘʢʘʜʝʤʠʷʩʳʥʳש ʈʝʩʝʡ 

ʞʘʨʘʪʳʣʳʩʪʘʥʫ סʳʣʳʤʜʘʨʳ ʘʢʘʜʝʤʠʷʩʳʥʳש ʞᴅʥʝ ɸʟʳץ-ʪװʣʽʢ 

 ʜʝʫשʘʡʪʘ ᴇץ ץʘʟʘפʘʢʘʜʝʤʠʛʽ, ç שʘʢʘʜʝʤʠʷʩʳʥʳ ץʣʪʪʳײ ʘʫʽʧʩʽʟʜʽʛʽץ

ʞᴅʥʝ ʪʘסʘʤ ᴇʥʝʨʢᴅʩʽʧʪʝʨʽ סʳʣʳʤʠ ʟʝʨʪʪʝʫ ʠʥʩʪʠʪʫʪʳè ɾʐʉ, 

 ʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳץʘʟʘפ

ʄ.ɻ. ʄʫʩʪʘʬʘʝʚ 

 

ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ סʳʣʳʤʜʘʨʳʥʳש ʜʦʢʪʦʨʳ, ʧʨʦʬʝʩʩʦʨ, ɸʟʝʨʙʘʡʞʘʥ 

 ʪʘʥʫ ʞᴅʥʝ ʘʛʨʦʭʠʤʠʷץʪʦʧʳʨʘ שʳʣʳʤ ʘʢʘʜʝʤʠʷʩʳʥʳס ץʣʪʪʳײ

ʠʥʩʪʠʪʫʪʳ, ɸʟʝʨʙʘʡʞʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳ 

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

 ʳʣʳʤʠ-ʟʝʨʪʪʝʫ ʠʥʩʪʠʪʫʪʳèס ʘʫ ʞᴅʥʝ ʢʘʨʘʥʪʠʥסʦʨץ ᴇʩʽʤʜʽʢ ץʘʟʘפ

ɾʐʉ, פʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳ 

ɻ.ʃ.ɿʝʣʝʥʩʢʠʡ  

 

 

ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ סʳʣʳʤʜʘʨʳʥʳש ʜʦʢʪʦʨʳ, ʧʨʦʬʝʩʩʦʨ,   çʂװʨʽʰ 

ʬʝʜʝʨʘʣʜʳ סʳʣʳʤʠ-ʟʝʨʪʪʝʫ ʦʨʪʘʣʳסʳè ʌʝʜʝʨʘʣʜʳץ ʤʝʤʣʝʢʝʪʪʽʢ 

ʙʶʜʞʝʪʪʽʢ סʳʣʳʤʠ ʤʝʢʝʤʝ,  ʈʝʩʝʡ ʌʝʜʝʨʘʮʠʷʩʳ 

ʅ.ɾ.ʄʫʩʣʠʤʦʚ  

 

 

ʪʝʭʥʠʢʘ סʳʣʳʤʜʘʨʳʥʳש ʜʦʢʪʦʨʳ, ץʘʫʳʤʜʘʩʪʳʨʳʣסʘʥ ʧʨʦʬʝʩʩʦʨ,  

 שʳʣʳʤʜʘʨ ʘʢʘʜʝʤʠʷʩʳʥʳס ץʘʛʨʘʨʣʳ ץʣʪʪʳױ  ʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳץʘʟʘפ

ʘʢʘʜʝʤʠʛʽ, ʐ.ʄײʨʪʘʟʘ ʘʪʳʥʜʘסʳ ʭʘʣʳץʘʨʘʣʳץ ʠʥʥʦʚʘʮʠʷʣʳץ 

ʠʥʩʪʠʪʫʪʳ, פʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳ 

ʅʘʢʠʙ ʋʣʣʘᴃ ʍʘʥ 

 

PhD,  ʧʨʦʬʝʩʩʦʨ, ɸʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ ʫʥʠʚʝʨʩʠʪʝʪʽ, ʇʝʰʘʚʘʨ, 

ʇᴅʢʽʩʪʘʥ ʀʩʣʘʤ ʈʝʩʧʫʙʣʠʢʘʩʳ 

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

ᴇʩʽʤʜʽʢ ʰʘʨʫʘʰʳʣʳסʳ סʳʣʳʤʠ-ʟʝʨʪʪʝʫ ʠʥʩʪʠʪʫʪʳè  ɾʐʉ, פʘʟʘץʩʪʘʥ 

ʈʝʩʧʫʙʣʠʢʘʩʳ 

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

çQazBioPharmè ױʣʪʪʳץ ʭʦʣʜʠʥʛʽè ɸפ ,פʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳ 

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

 ʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳץʘʟʘפ ,ʳʟʳʣʦʨʜʘ ʫʥʠʚʝʨʩʠʪʝʪʽפ

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

 

ʉʝʨʠʷ "ʉʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʥʘʫʢʠ" ʚʢʣʶʯʝʥʘ ʚ ʧʝʨʝʯʝʥʴ ʥʘʫʯʥʳʭ ʠʟʜʘʥʠʡ, 

ʨʝʢʦʤʝʥʜʫʝʤʳʭ ʂʦʤʠʪʝʪʦʤ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʢʘʯʝʩʪʚʘ ʚ ʩʬʝʨʝ ʦʙʨʘʟʦʚʘʥʠʷ ʠ 

ʥʘʫʢʠ ʄʠʥʠʩʪʝʨʩʪʚʘ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʥʘʫʢʠ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ʜʣʷ 

ʧʫʙʣʠʢʘʮʠʠ ʦʩʥʦʚʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʥʘʫʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

(ʧʨʠʢʘʟ  ̄63 ʦʪ 21.02.2022 ʛ.). 

 

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

ʅʘʮʠʦʥʘʣʴʥʦʡ ʘʢʘʜʝʤʠʠ ʘʛʨʘʨʥʳʭ ʥʘʫʢ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ 

 

ʈʝʜʘʢʮʠʦʥʥʘʷ ʢʦʣʣʝʛʠʷ 

 

ɸ.ɹ.ɸʙʫʦʚʘ  

 

ʜʦʢʪʦʨ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʊʆʆ çʂʘʟʘʭʩʢʠʡ 

ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʡ ʠ ʧʠʱʝʚʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠè, ʈʝʩʧʫʙʣʠʢʘ ʂʘʟʘʭʩʪʘʥ 

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

ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʟʘʱʠʪʳ ʠ ʢʘʨʘʥʪʠʥʘ ʨʘʩʪʝʥʠʡ 

ʠʤ.ɾ. ɾʠʝʤʙʘʝʚʘè, ʈʝʩʧʫʙʣʠʢʘ ʂʘʟʘʭʩʪʘʥ  

ʐ.ʆ.ɹʘʩʪʘʫʙʘʝʚʘ  ʢʘʥʜʠʜʘʪ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ, ʘʢʘʜʝʤʠʢ ʅʘʮʠʦʥʘʣʴʥʦʡ 

ʘʢʘʜʝʤʠʠ ʘʛʨʘʨʥʳʭ ʥʘʫʢ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ, ʊʆʆ çʂʘʟʘʭʩʢʠʡ 

ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʟʝʤʣʝʜʝʣʠʷ ʠ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘè, 

ʈʝʩʧʫʙʣʠʢʘ ʂʘʟʘʭʩʪʘʥ 

ʄ.ʊ.ɺʝʣʷʤʦʚ  

 

ʜʦʢʪʦʨ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʘʢʘʜʝʤʠʢ ʅʘʮʠʦʥʘʣʴʥʦʡ ʘʢʘʜʝʤʠʠ 

ʘʛʨʘʨʥʳʭ ʥʘʫʢ ʈʝʩʧʫʙʣʠʢʘ ʂʘʟʘʭʩʪʘʥ, ɸʢʘʜʝʤʠʢ ʈʦʩʩʠʡʩʢʦʡ 

ɸʢʘʜʝʤʠʠ ɽʩʪʝʩʪʚʦʟʥʘʥʠʷ  ʠ ɸʢʘʜʝʤʠʢ ʅʘʮʠʦʥʘʣʴʥʦʡ ʘʢʘʜʝʤʠʠ ʧʦ 

ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʊʆʆ 

çʂʘʟʘʭʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʡ ʠ 

ʧʠʱʝʚʦʡ  ʧʨʦʤʳʰʣʝʥʥʦʩʪʠè, ʈʝʩʧʫʙʣʠʢʘ ʂʘʟʘʭʩʪʘʥ 

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

ʧʦʯʚʦʚʝʜʝʥʠʷ ʠ ʘʛʨʦʭʠʤʠʠ ʅʘʮʠʦʥʘʣʴʥʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ 

ɸʟʝʨʙʘʡʜʞʘʥʘ, ʈʝʩʧʫʙʣʠʢʘ ɸʟʝʨʙʘʡʜʞʘʥ 

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

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ ʠ ʢʘʨʘʥʪʠʥʘ ʠʤʝʥʠ 

ɾ.ɾʠʝʤʙʘʝʚʘè, ʈʝʩʧʫʙʣʠʢʘ ʂʘʟʘʭʩʪʘʥ 

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

çʌʝʜʝʨʘʣʴʥʳʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ ʨʠʩʘè, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ  

ʅ.ɾ.ʄʫʩʣʠʤʦʚ  

 

ʜʦʢʪʦʨ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʡ ʧʨʦʬʝʩʩʦʨ, ʯʣʝʥ-ʢʦʨʨʝʩ-

ʧʦʥʜʝʥʪ ʅʘʮʠʦʥʘʣʴʥʦʡ ʘʢʘʜʝʤʠʠ ʘʛʨʘʨʥʳʭ ʥʘʫʢ ʈʝʩʧʫʙʣʠʢʠ 

ʂʘʟʘʭʩʪʘʥ, ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʠʥʥʦʚʘʮʠʦʥʥʳʡ ʠʥʩʪʠʪʫʪ ʠʤʝʥʠ 

ʐ.ʄʫʨʪʘʟʘ, ʈʝʩʧʫʙʣʠʢʘ ʂʘʟʘʭʩʪʘʥ 

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

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

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʟʝʤʣʝʜʝʣʠʷ ʠ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘè, 

ʈʝʩʧʫʙʣʠʢʘ ʂʘʟʘʭʩʪʘʥ  

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

çʅʘʮʠʦʥʘʣʴʥʳʡ ʭʦʣʜʠʥʛ QazBioPharmè, ʈʝʩʧʫʙʣʠʢʘ ʂʘʟʘʭʩʪʘʥ 

ʀ.ɸ.ʊʘʫʪʝʥʦʚ  ʜʦʢʪʦʨ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ, ʂʳʟʳʣʦʨʜʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʠʤʝʥʠ ʂʦʨʢʳʪ ɸʪʘ, ʈʝʩʧʫʙʣʠʢʘ ʂʘʟʘʭʩʪʘʥ 

ʂ.ʅ.ʊʦʜʝʨʠʯ  PhD, ʋʥʠʚʝʨʩʠʪʝʪ ʊʦʪʪʦʨʠ, ʗʧʦʥʠʷ. 
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1ʂʳʟʳʣʦʨʜʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ.ʂʦʨʢʳʪ ɸʪʘ, ʛ.ʂʳʟʳʣʦʨʜʘ, ʂʘʟʘʭʩʪʘʥ, 

2ʖʞʥʦ-ʂʘʟʘʭʩʪʘʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʄ.ɸʫʝʟʦʚʘ, ʛ.ʐʳʤʢʝʥʪ, ʂʘʟʘʭʩʪʘʥ 

 

Aʥʥʦʪʘʮʠʷ. ʂʘʢ ʧʦʢʘʟʳʚʘʶʪ ʤʥʦʛʦʣʝʪʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫʯʝʥʳʭ, ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʡ 

ʧʦʪʝʥʮʠʘʣ ʂʘʟʘʭʩʪʘʥʩʢʦʛʦ ʇʨʠʘʨʘʣʴʷ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʪʨʝʙʦʚʘʥʠʷʤ ʨʘʩʪʝʥʠʡ ʟʝʨʥʦʚʦʛʦ 

ʩʦʨʛʦ ʜʣʷ ʚʦʟʜʝʣʳʚʘʥʠʷʢʘʢ ʢʫʣʴʪʫʨʫ ʨʠʩʦʚʦʛʦ ʩʝʚʦʦʙʦʨʦʪʘ. ɿʝʨʥʦʚʦʝ ʩʦʨʛʦ ʦʪʣʠʯʘʝʪʩʷ ʟʘʩʫʭʦʫʩʪʦʡ-

ʯʠʚʦʩʪʴʶ, ʙʦʣʴʰʦʡ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʦʙʝʩʧʝʯʠʚʘʪʴ ʚʳʩʦʢʠʝ ʫʨʦʞʘʡʙʠʦʤʘʩʩʳ,  

ʫʥʠʚʝʨʩʘʣʴʥʦʩʪʴʶ ʧʨʠʤʝʥʝʥʠʷ ʚ ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʢʦʨʤʦʧʨʦʠʟʚʦʜʩʪʚʝ, ʘ ʪʘʢʞʝ ʢʘʢ ʩʳʨʴʝ ʚ 

ʙʠʦʵʥʝʨʛʝʪʠʢʝ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ ʵʪʦʡ ʧʝʨʩʧʝʢʪʠʚʥʦʡ ʢʫʣʴʪʫʨʳ ʚ 

ʨʝʛʠʦʥʝ ʦʛʨʘʥʠʯʝʥʦ, ʯʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝʤ ʦʙʦʩʥʦʚʘʥʥʳʭ ʘʛʨʦʧʨʠʝʤʦʚ ʚʦʟʜʝʣʳʚʘʥʠʷ ʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʝʝ ʧʨʦʜʫʢʮʠʠ ʥʘ ʧʠʱʝʚʳʝ ʠ ʢʦʨʤʦʚʳʝ ʮʝʣʠ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʦʣʴ ʟʝʨʥʦʚʦʛʦ 

ʩʦʨʛʦ, ʧʨʦʙʣʝʤʳ ʨʝʘʣʠʟʘʮʠʠ ʝʛʦ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʨʠʝʤʦʚ ʦʩʥʦʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʣʫʛʦʚʦ-ʙʦʣʦʪʥʳʭ ʧʦʯʚ ʥʘ ʠʭ ʘʛʨʦʬʠʟʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʠ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʟʝʨʥʦʚʦʛʦ ʩʦʨʛʦ. ɸʢʪʫʘʣʴʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʙʫʩʣʦʚʣʝʥʘ ʧʦʠʩʢʦʤ ʧʫʪʝʡ 

ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʝʡ ʪʝʭʥʦʣʦʛʠʠ ʩʠʩʪʝʤʳ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ, ʢʘʢ ʬʘʢʪʦʨʘ ʧʦʚʳʰʝʥʠʷ ʫʨʦʞʘʡʥʦʩʪʠ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʠ ʚ ʯʘʩʪʥʦʩʪʠ, ʟʝʨʥʦʚʦʛʦ ʩʦʨʛʦ. ʇʦʣʝʚʳʝ ʦʧʳʪʳ ʧʨʦʚʝʜʝʥʳ ʥʘ ʥʘʫʯʥʦ-

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʤ ʩʪʘʮʠʦʥʘʨʝ ʂʘʟʘʭʩʢʦʛʦ ʅʀʀ ʨʠʩʦʚʦʜʩʪʚʘ ʠʤ. ʀ.ɾʘʭʘʝʚʘ ʚ 2024-2025 ʛʛ. 

ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʨʘʟʥʳʝ ʧʨʠʝʤʳ ʠ ʛʣʫʙʠʥʘ ʦʩʥʦʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʧʦʜ 

ʟʝʨʥʦʚʦʝ ʩʦʨʛʦ ʦʢʘʟʳʚʘʣʠ ʥʝʦʜʠʥʘʢʦʚʦʝ ʚʣʠʷʥʠʝ ʥʘ ʜʠʥʘʤʠʢʫ arpoʬʠʟʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʧʣʦʜʦʨʦʜʠʷ ʣʫʛʦʚʦ-ʙʦʣʦʪʥʳʭ ʧʦʯʚ. ɿʘʤʝʥʘ ʟʷʙʣʝʚʦʡ ʚʩʧʘʰʢʠ (ʛʣʫʙʠʥʘʦʙʨʘʙʦʪʢʠ 23...25 ʩʤ) ʥʘ 

ʙʝʟʦʪʚʘʣʴʥʫʶ ʦʙʨʘʙʦʪʢʫ (ʛʣʫʙʠʥʘʦʙʨʘʙʦʪʢʠ 14...16 ʩʤ) ʠ ʧʣʦʩʢʦʨʝʟʥʫʶ ï 13...15 ʩʤ ʥʝ ʧʨʠʚʦʜʠʣʦ ʢ 

ʧʦʚʳʰʝʥʠʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʙʠʦʤʘʩʩʳ ʟʝʨʥʦʚʦʛʦ ʩʦʨʛʦ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʦʨʛʦ ʟʝʨʥʦʚʦʝ, ʨʠʩʦʚʳʡ ʩʝʚʦʦʙʦʨʦʪ, ʦʙʨʘʙʦʪʢʘ ʧʦʯʚʳ, ʢʦʵʬʬʠʮʠʝʥʪ 

ʩʪʨʫʢʪʫʨʥʦʩʪʠ, ʫʨʦʞʘʡʥʦʩʪʴ. 

 

ɺʚʝʜʝʥʠʝ. ʂʳʟʳʣʦʨʜʠʥʩʢʘʷ ʦʙʣʘʩʪʴ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʨʝʛʠʦʥʦʚ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʠʩʘ ʥʝ ʪʦʣʴʢʦ ʚ ʈʝʩʧʫʙʣʠʢʝ ʂʘʟʘʭʩʪʘʥ, ʥʦ ʠ ʩʦʧʨʝʜʝʣʴʥʳʭ ʛʦʩʫʜʘʨʩʪʚʘʭ [1]. 

ʆʜʥʘʢʦ, ʧʨʦʠʟʚʦʜʩʪʚʦ ʨʠʩʘ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʟʘʪʨʘʪʥʳʭ ʠ ʪʨʫʜʦʝʤʢʠʭ ʚ ʩʨʘʚʥʝʥʠʠ 

ʩ ʜʨʫʛʠʤʠ ʢʫʣʴʪʫʨʘʤʠ ʨʠʩʦʚʦʛʦ ʩʝʚʦʙʦʨʦʪʘ ʚ ʧʝʨʝʩʯʝʪʝ ʥʘ 1 ʛʘ [2].  

ɾʝʩʪʢʠʝ ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ, ʪʘʢʠʝ ʢʘʢ ʨʝʟʢʦ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʡ ʢʣʠʤʘʪ 

ʠ ʥʘʨʘʩʪʘʶʱʠʡ ʥʝʜʦʩʪʘʪʦʢ ʦʩʦʙʝʥʥʦ ʚʦʜʥʦʛʦ ʨʝʩʫʨʩʘ ʚ ʙʣʠʞʘʡʱʝʤ ʙʫʜʫʱʝʤ, ʪʨʝʙʫʶʪ 

ʧʦʩʪʦʷʥʥʦʛʦ ʧʦʠʩʢʘ ʧʫʪʝʡ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʨʦʰʘʝʤʦʛʦ ʟʝʤʣʝʜʝʣʠʷ. ʂʨʦʤʝ ʪʦʛʦ, 

ʚʦʟʜʝʣʳʚʘʥʠʝ ʨʘʡʦʥʠʨʦʚʘʥʥʳʭ ʟʝʨʥʦʬʫʨʘʞʥʳʭ ʢʫʣʴʪʫʨ (ʷʯʤʝʥʴ, ʧʨʦʩʦ, ʦʚʝʩ, ʢʫʢʫʨʫʟʘ, ʨʘʧʩ, 
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ʩʘʬʣʦʨ) ʥʝʜʦʩʪʘʪʦʯʥʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʫʶ ʙʝʟʦʧʘʩʥʦʩʪʴ ʩʪʨʘʥʳ, ʠ ʢʘʢ 

ʠʩʪʦʯʥʠʢʠ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʭ ʠ ʛʨʫʙʳʭ ʢʦʨʤʦʚ,ʥʝ ʧʦʟʚʦʣʷʶʪ ʫʚʝʣʠʯʠʪʴ ʧʨʦʠʟʚʦʜʩʪʚʦ 

ʩʦʙʩʪʚʝʥʥʦʡ ʢʦʨʤʦʚʦʡ ʙʘʟʳ ʠ ʫʜʦʚʣʝʪʚʦʨʠʪʴ ʚʦʟʨʘʩʪʘʶʱʝʡ ʧʦʪʨʝʙʥʦʩʪʠ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʚ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʨʝʛʠʦʥʝ [3]. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʠ ʫʪʦʯʥʝʥʠʷ 

ʩʪʨʫʢʪʫʨʳ ʧʦʩʝʚʥʳʭ ʧʣʦʱʘʜʝʡ ʩ ʚʥʝʜʨʝʥʠʝʤ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ ʩʫʭʦʜʦʣʴʥʳʭ ʢʫʣʴʪʫʨ, ʦʙʝʩʧʝ-

ʯʠʚʘʶʱʠʝ ʫʚʝʣʠʯʝʥʠʝ ʚʘʣʦʚʦʛʦ ʩʙʦʨʘʨʘʩʪʝʥʠʝʚʦʜʯʝʩʢʦʡ ʧʨʦʜʫʢʮʠʠ ʧʨʠ ʤʠʥʠʤʘʣʴʥʳʭ 

ʪʨʫʜʦʚʳʭ ʠ ʤʘʪʝʨʠʘʣʴʥʳʭ ʟʘʪʨʘʪʘʭ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʨʘʟʤʝʱʝʥʠʝ ʩʫʭʦʜʦʣʴʥʳʭʢʫʣʴʪʫʨ ʚ 

ʩʠʩʪʝʤʝ ʨʠʩʦʚʦʛʦ ʩʝʚʦʦʙʦʨʦʪʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʭ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʤ ʟʥʘʯʝʥʠʝʤ ʠ ʭʦʟʷʡʩʪʚʝʥʥʦ-

ʮʝʣʝʚʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ. ʂ ʯʠʩʣʫ ʪʘʢʠʭ ʢʫʣʴʪʫʨ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʟʝʨʥʦʚʦʝ ʩʦʨʛʦ. ɿʝʨʥʦʚʦʝ 

ʩʦʨʛʦ ʷʚʣʷʝʪʩʷ  ʦʜʥʦʡ  ʠʟ  ʛʣʘʚʥʳʭ  ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʳʭ,  ʢʦʨʤʦʚʳʭ ʠ ʪʝʭʥʠʯʝʩʢʠʭʢʫʣʴʪʫʨ [4-

6]. ɽʝ ʚʳʨʘʱʠʚʘʶʪ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷʞʠʚʦʪʥʦʚʦʜʩʪʚʦ ʠ ʧʪʠʮʝʚʦʜʩʪʚʦ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʤʠ 

ʢʦʨʤʘʤʠ, ʧʝʨʝʨʘʙʘʪʳ-ʚʘʶʱʫʶ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ï ʩʳʨʴʝʤ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʢʨʫʧʦʡ,ʩʠʨʦʧʘ, ʢʨʘʭʤʘʣʘ, ʩʧʠʨʪʘ, ʙʠʦʵʪʘʥʦʣʘ. 

ʅʘʨʷʜʫ ʩ ʵʪʠʤ, ʜʘʥʥʘʷ ʢʫʣʴʪʫʨʘ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʨʠʩʦʚʦʡ ʩʠʩʪʝʤʝ, ʢʘʢ 

ʵʬʬʝʢʪʠʚʥʘʷ ʤʝʣʠʦʨʘʪʠʚʥʘʷ ʢʫʣʴʪʫʨʘ ʧʨʠ ʦʩʚʦʝʥʠʠ ʟʘʩʦʣʝʥʥʳʭ ʧʦʯʚ, ʪʘʢ ʠ ʩʧʦʩʦʙʥʘʷ 

ʩʥʠʟʠʪʴ ʫʨʦʚʝʥʴ ʛʨʫʥʪʦʚʳʭ ʚʦʜ [7,8]. ʇʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʪʘʢʞʝ ʦʪʧʘʜʘʝʪ ʚʝʛʝʪʘʮʠʦʥʥʳʡ 

ʧʦʣʠʚ ʧʦʩʝʚʦʚ, ʯʪʦ ʦʯʝʥʴ ʚʘʞʥʦ ʜʣʷ ʧʘʨʦʚʦʛʦ ʧʦʣʷ ʚ ʨʠʩʦʚʳʭ ʩʝʚʦʦʙʦʨʦʪʘʭ.  

ʆʜʥʘʢʦ ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʦʥʠ ʥʝ ʧʦʣʫʯʠʣʠ ʜʦʩʪʘʪʦʯʥʦʛʦ ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʂʳʟʳʣʦʨʜʠʥʩʢʦʡ ʦʙʣʘʩʪʠ, ʠ ʦʩʥʦʚʥʳʤʠ ʩʜʝʨʞʠʚʘʶʱʠʤʠ ʬʘʢʪʦʨʘʤʠ ʙʦʣʝʝ 

ʰʠʨʦʢʦʛʦ ʚʥʝʜʨʝʥʠʷ ʦʩʦʙʝʥʥʦ ʟʝʨʥʦʚʦʛʦ ʩʦʨʛʦ ʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ, 

ʧʦʚʳʰʝʥʠʷ ʠʭ ʫʨʦʞʘʡʥʦʩʪʠ ʷʚʣʷʶʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ʧʨʦʚʝʜʝʥʠʷʥʘʫʯʥʳʭ 

ʨʘʙʦʪʚ ʧʣʘʥʝ ʩʝʣʝʢʮʠʠ, ʥʝʜʦʩʪʘʪʦʯʥʦ ʩʦʚʝʨʰʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚʦʟʜʝʣʳʚʘʥʠʷ ʚ ʨʠʩʦʚʦʡ 

ʩʠʩʪʝʤʝ [9,10]. ɺ ʧʦʜʘʚʣʷʶʱʝʤ ʯʠʩʣʝ ʥʘʫʯʥʳʭ ʨʘʙʦʪ ʦʪʤʝʯʘʝʪʩʷ, ʯʪʦ ʚ ʧʦʚʳʰʝʥʠʠ 

ʫʨʦʞʘʡʥʦʩʪʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʟʝʨʥʦʚʦʛʦ ʩʦʨʛʦ, ʨʝʰʘʶʱʘʷ ʨʦʣʴ 

ʧʨʠʥʘʜʣʝʞʠʪ ʩʠʩʪʝʤʝ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚ ʠ ʤʠʥʝʨʘʣʴʥʳʤ ʘʟʦʪʥʳʤ ʫʜʦʙʨʝʥʠʷʤ. ʂʘʢ ʦʪʤʝʯʘʝʪ 

ʄʘʩʣʠʚʝʮ ɺ.ɸ. [11], ʚ ʫʩʣʦʚʠʷʭ ɿʘʧʘʜʥʦʛʦ ʇʨʝʜʢʘʚʢʘʟʴʷʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʦʟʜʝʣʳʚʘʥʠʷ 

ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʢʫʣʴʪʫʨ ʨʠʩʦʚʦʛʦ ʩʝʚʦʦʙʦʨʦʪʘ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ ʦʪ ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʠ 

ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʚʳʧʦʣʥʝʥʠʷ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ.   

ɺ ʩʪʨʫʢʪʫʨʝ ʟʘʪʨʘʪ ʧʨʠ ʚʦʟʜʝʣʳʚʘʥʠʠ ʨʠʩʘ ʠ ʢʫʣʴʪʫʨ ʨʠʩʦʚʦʛʦ ʩʝʚʦʦʙʦʨʦʪʘ ʙʦʣʴʰʦʡ 

ʫʜʝʣʴʥʳʡ ʚʝʩ (ʦʢʦʣʦ 20,9-22,3%) ʟʘʥʠʤʘʝʪ ʧʦʜʛʦʪʦʚʢʘ ʧʦʯʚʳ ʢ ʧʦʩʝʚʫ [2]. ɺ ʩʠʩʪʝʤʝ 

ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʧʨʠ ʚʦʟʜʝʣʳʚʘʥʠʠ ʪʘʢʠʭ ʢʫʣʴʪʫʨ ʧʦ ʟʦʥʘʣʴʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʧʨʝʜʫʩ-

ʤʘʪʨʠʚʘʝʪʩʷ ʜʦ 12-14 ʧʨʦʭʦʜʦʚ ʨʘʟʣʠʯʥʳʭ ʘʛʨʝʛʘʪʦʚ ʧʦ ʦʜʥʦʤʫ ʠ ʪʦʤʫ ʞʝ ʧʦʣʶ [12]. ʇʨʠ 

ʪʘʢʦʤ ʢʦʣʠʯʝʩʪʚʝ ʦʙʨʘʙʦʪʦʢ ʧʝʨʝʫʧʣʦʪʥʷʝʪʩʷ ʧʘʭʦʪʥʳʡ ʠ ʧʦʜʧʘʭʦʪʥʳʡ ʩʣʦʠ ʧʦʯʚʳ, ʨʘʩ-

ʧʳʣʷʝʪʩʷ ʝʝ ʩʪʨʫʢʪʫʨʘ, ʫʭʫʜʰʘʶʪʩʷ ʚʦʜʥʦ-ʬʠʟʠʯʝʩʢʠʝ, ʘʛʨʦʭʠʤʠʯʝʩʢʠʝ ʠ ʜʨʫʛʠʝ ʩʚʦʡʩʪʚʘ, 

ʩʜʝʨʞʠʚʘʝʪʩʷ ʨʦʩʪ ʫʨʦʞʘʡʥʦʩʪʠ ʨʠʩʘ ʠ ʢʫʣʴʪʫʨ ʨʠʩʦʚʦʛʦ ʩʝʚʦʦʙʦʨʦʪʘ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʤʠʥʠʤʘʣʴʥʳʭ ʦʙʨʘʙʦʪʦʢ ʧʦʯʚʳ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʫʩʣʦʚʥʳʡ ʯʠʩʪʳʡ ʜʦʭʦʜ ʠ 

ʧʦʚʳʰʘʝʪʩʷ ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ ʚʦʟʜʝʣʳʚʘʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ [4]. 

 ɿʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʧʝʨʘʮʠʡ ʥʘ ʧʦʜʛʦʪʦʚʢʝ ʧʦʯʚʳ ʧʦʜ ʧʦʩʝʚ ʨʠʩʘ ʠ ʢʫʣʴʪʫʨ 

ʨʠʩʦʚʦʛʦ ʩʝʚʦʦʙʦʨʦʪʘ ʦʙʫʩʣʦʚʣʝʥʦ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʨʝʛʫʣʠʨʦʚʘʥʠʝʤ ʦʢʠʩʣʠʪʝʣʴʥʦ-

ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʧʘʭʦʪʥʦʤ ʛʦʨʠʟʦʥʪʝ, ʩʦʟʜʘʥʠʶ ʟʝʨʥʠʩʪʦ-ʧʳʣʝʚʘʪʦʛʦ 

ʚʝʨʭʥʝʛʦ ʩʣʦʷ ʧʦʯʚʳ, ʚʳʨʘʚʥʠʚʘʥʠʶ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʣʷ ʩ ʪʦʯʥʦʩʪʴʶ Ñ3-5 ʩʤ, ʫʥʠʯʪʦʞʝʥʠʶ 

ʩʦʨʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ [2]. 

ʂʘʞʜʘʷ ʩʠʩʪʝʤʘ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʧʦʜ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʫʶ ʢʫʣʴʪʫʨʫ ʨʘʟʨʘʙʘ-

ʪʳʚʘʝʪʩʷ ʩ ʫʯʝʪʦʤ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʬʘʢʪʦʨʦʚ. ɺ ʩʦʚʨʝʤʝʥʥʦʡ ʥʘʫʯʥʦʡ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ 

ʧʨʘʢʪʠʢʝ ʠʤʝʶʪʩʷ ʥʝʦʜʠʥʘʢʦʚʳʝ ʫʪʚʝʨʞʜʝʥʠʷ ʧʦ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʪʚʘʣʴʥʳʭ, ʙʝʟʦʪʚʘʣʴʥʳʭ, 

ʧʣʦʩʢʦʨʝʟʥʳʭ, ʤʠʥʠʤʘʣʴʥʳʭ, ʥʫʣʝʚʳʭ ʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʦʙʨʘʙʦʪʦʢ.ʊʝʤ ʥʝ ʤʝʥʝʝ, 

ʚʩʧʘʰʢʘ ʩ ʦʙʦʨʦʪʦʤ ʧʣʘʩʪʘ ʧʨʦʜʦʣʞʘʝʪ ʦʩʪʘʚʘʪʴʩʷ ʧʨʝʦʙʣʘʜʘʶʱʠʤ ʧʨʠʝʤʦʤ ʦʩʥʦʚʥʦʡ 

ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ, ʢʘʢ ʚ ʂʘʟʘʭʩʪʘʥʝ, ʪʘʢ ʠ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʪʨʘʥ ʟʝʤʥʦʛʦ ʰʘʨʘ. ʆʪʚʘʣʴʥʘʷ 

ʦʙʨʘʙʦʪʢʘ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʡ ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʧʦʟʚʦʣʷʶʱʠʭ 

ʩʫʱʝʩʪʚʝʥʥʦ ʩʦʢʨʘʪʠʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʭʠʤʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ. ʂʘʢ 



8  

ʧʦʢʘʟʳʚʘʝʪ ʧʨʘʢʪʠʢʘ ʚ ʨʝʛʠʦʥʝ, ʚ ʫʩʣʦʚʠʷʭ ʧʦʟʜʥʝʡ ʫʙʦʨʢʠ ʨʠʩʘ ʠ ʜʦʞʜʣʠʚʦʡ ʦʩʝʥʠ 

ʭʦʟʷʡʩʪʚʘʤ ʨʝʛʠʦʥʘ ʥʝ ʚʩʝʛʜʘ ʫʜʘʝʪʩʷ ʚʳʧʦʣʥʠʪʴ ʟʷʙʣʝʚʫʶ ʦʙʨʘʙʦʪʢʫ ʚ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʝ 

ʩʨʦʢʠ ʠ ʥʘ ʢʘʯʝʩʪʚʝʥʥʦʤ ʫʨʦʚʥʝ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚ ʫʩʣʦʚʠʷʭ ʂʳʟʳʣʦʨʜʠʥʩʢʦʡ ʦʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʝ 

ʦʙʦʨʦʪʥʦʛʦ ʧʣʫʛʘ Lemken Juwel-7 ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʧʦʣʫʯʝʥʠʶ ʢʦʵʬʬʠʮʠʝʥʪʘ ʛʨʝʙʥʠʩʪʦʩʪʠ 

1,09 ʟʘ ʩʯʝʪ ʦʜʠʥʘʢʦʚʦʡ ʚʝʣʠʯʠʥʳ ʠ ʬʦʨʤʳ ʧʣʘʩʪʦʚ. ʆʪʤʝʯʝʥʦ, ʯʪʦ ʜʠʩʢʦʚʘʥʠʝ ʟʷʙʠ, ʟʘʜʝʣʢʘ 

ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʢʘʪʢʦʚʘʥʠʝʤ ʧʦʯʚʳ ʧʦʜ ʨʠʩ ʜʠʩʢʘʪʦʨʦʤ ɹɼʄ-

çɸʛʨʦè ʠ ʢʫʣʴʪʠʚʘʪʦʨʦʤ HorschTerrano4 FX ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʩʪʨʫʢʪʫʨʥʦ-ʘʛʨʝʛʘʪʥʳʡ 

ʩʦʩʪʘʚ ʧʦʯʚʳ ʧʝʨʝʜ ʧʦʩʝʚʦʤ ʨʠʩʘ. ʂʨʦʤʝ ʪʦʛʦ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʙʦʨʦʪʥʦʛʦ ʧʣʫʛʘ Lemken 

Juwel 7 ʠ ʢʫʣʴʪʠʚʘʪʦʨʘ HorschTerrano4 FX ʚ ʩʠʩʪʝʤʝ ʦʙʨʘʙʦʪʢʠ ʣʫʛʦʚʦ-ʙʦʣʦʪʥʳʭ ʧʦʯʚ ʚ 

ʫʩʣʦʚʠʷʭ ʂʳʟʳʣʦʨʜʠʥʩʢʦʡ ʦʙʣʘʩʪʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʣʫʯʝʥʠʶ ʧʨʠʙʘʚʢʠ ʫʨʦʞʘʷ ʨʠʩʘ  ʚ 

ʩʨʝʜʥʝʤ ʥʘ 7,1 ʮ/ʛʘ [13]. ʆʙʨʘʙʦʪʢʘ ʧʦʯʚʳ ʧʦʜ ʩʦʨʛʦʚʳʝ ʢʫʣʴʪʫʨʳ ʩʠʣʴʥʦ ʥʝ ʦʪʣʠʯʘʝʪʩʷ ʦʪ 

ʧʦʜʛʦʪʦʚʢʠ ʧʦʯʚʳ ʧʦʜ ʢʫʢʫʨʫʟʫ. ɺ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʦʚʦʜʠʪʴ 

ʛʣʫʙʦʢʫʶ ʟʷʙʣʝʚʫʶ ʚʩʧʘʰʢʫ ʠʣʠ ʙʝʟʦʪʚʘʣʴʥʦʝ ʨʳʭʣʝʥʠʝ. 

ɺ ʨʘʙʦʪʘʭ ɹʝʢʞʘʥʦʚʘ ʉ.ɾ., ʄʫʩʪʘʬʘʝʚʘ ʄ.ɻ., ɸʣʝʥʦʚʘ פ.ʊ., ʂʝʥʞʝʙʝʢ ʈ.ɹ. ʫʩʪʘʥʦʚ-

ʣʝʥʦ, ʯʪʦ ʤʠʥʠʤʠʟʘʮʠʷ ʦʩʥʦʚʥʦʡ ʠ ʧʨʝʜʧʦʩʝʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʧʦʜ ʩʘʭʘʨʥʦʝ ʩʦʨʛʦ ʚ 

ʫʩʣʦʚʠʷʭ ʂʘʟʘʭʩʪʘʥʩʢʦʛʦ ʇʨʠʘʨʘʣʴʷ ʧʨʠ ʫʤʝʥʴʰʝʥʠʠ ʛʣʫʙʠʥʳ ʦʩʥʦʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʠ 

ʩʦʢʨʘʱʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʧʨʝʜʧʦʩʝʚʥʳʭ ʦʙʨʘʙʦʪʦʢ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʧʣʦʪʥʦʩʪʠ ʣʫʛʦʚʦ-

ʙʦʣʦʪʥʦʡ ʧʦʯʚʳ ʚ ʩʣʦʝ 0-30 ʩʤ [14,15].  ʆʩʥʦʚʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʢʘʯʝʩʪʚʘ ʟʷʙʣʝʚʦʡ ʚʩʧʘʰʢʠ 

ʧʦʯʚʳ ʷʚʣʷʝʪʩʷ ʭʦʨʦʰʘʷ ʨʘʟʜʝʣʢʘ ʧʦʯʚʳ, ʧʦʚʝʨʭʥʦʩʪʥʘʷ ʦʜʥʦʨʦʜʥʦʩʪʴ ʧʦʣʷ ʠ ʧʦʣʥʘʷ ʟʘʜʝʣʢʘ 

ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʩʪʘʪʢʦʚ. ʊʨʘʜʠʮʠʦʥʥʘʷ ʦʙʨʘʙʦʪʢʘ ʧʦʯʚʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʣʫʛʘ, ʢʦʪʦʨʳʡ 

ʧʦʣʥʦʩʪʴʶ ʧʝʨʝʚʦʨʘʯʠʚʘʝʪ ʧʦʯʚʫ, ʚʩʣʝʜʩʪʚʠʝ ʯʨʝʟʤʝʨʥʦʛʦ ʨʳʭʣʝʥʠʷʪʨʝʙʫʝʪʥʝ ʪʦʣʴʢʦ 

ʦʛʨʦʤʥʳʭ ʤʘʪʝʨʠʘʣʴʥʳʭ ʟʘʪʨʘʪ, ʥʦ ʠ ʨʘʟʨʫʰʘʝʪ ʚʳʨʘʚʥʝʥʥʦʩʪʴ ʧʦʚʝʨʭʥʦʩʪʠ ʯʝʢʦʚ, ʠ ʢʘʢ 

ʧʨʘʚʠʣʦ, ʧʦʩʣʝ ʧʨʦʭʦʜʘ ʧʦ ʧʦʣʶ ʦʙʨʘʟʫʶʪʩʷ ʢʘʥʘʚʳ ʧʨʠ ʨʘʟʚʘʣʝ ʠ ʙʫʛʨʳ ʧʨʠ ʩʚʘʣʝ.  

ʋʯʠʪʳʚʘʷ ʥʝʛʘʪʠʚʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ʦʪʚʘʣʴʥʦʡ ʚʩʧʘʰʢʠ ʨʠʩʦʚʳʭ ʧʦʣʝʡ, ʥʘ ʙʘʟʝ ʊʆʆ 

çʂʘʟʘʭʩʢʠʡ ʅʀʀ ʨʠʩʦʚʦʜʩʪʚʘ ʠʤʝʥʠ ʀ.ɾʘʭʘʝʚʘè ʠʟʫʯʘʣʠʩʴ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ 

ʢʫʣʴʪʠʚʘʪʦʨʘ ʂʇʅ-4,0 ʩ ʣʘʧʯʘʪʳʤʠ ʨʘʙʦʯʠʤʠ ʦʨʛʘʥʘʤʠ ʜʣʷ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ 

ʚʤʝʩʪʦ ʚʩʧʘʰʢʠ ʢʣʘʩʩʠʯʝʩʢʠʤ ʧʣʫʛʦʤ.ɺʩʝ ʠʟʫʯʘʝʤʳʝ ʚʘʨʠʘʥʪʳ, ʛʜʝ ʧʨʝʜʧʦʩʝʚʥʘʷ ʦʙʨʘʙʦʪʢʘ 

ʧʦʯʚʳ ʧʨʦʚʦʜʠʣʘʩʴ ʣʘʧʯʘʪʳʤ ʢʫʣʴʪʠʚʘʪʦʨʦʤ ʙʳʣʠ ʵʬʬʝʢʪʠʚʥʳʤʠ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʦʙʱʝʧʨʠʥʷʪʦʡ ʪʝʭʥʦʣʦʛʠʝʡ, ʚʦ-ʧʝʨʚʳʭ, ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʠʭ ʥʘʤʥʦʛʦ ʤʝʥʴʰʝ ʨʘʩʭʦʜʫʶʪʩʷ 

ʜʝʥʝʞʥʳʝ ʩʨʝʜʩʪʚʘ, ʚʦ-ʚʪʦʨʳʭ ʚ ʩʚʷʟʠ ʩ ʩʦʭʨʘʥʝʥʠʝʤ ʚʳʨʘʚʥʝʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʷʚʠʣʠʩʴ 

ʚʦʟʤʦʞʥʦʩʪʠ ʚʳʜʝʨʞʠʚʘʪʴ ʦʧʪʠʤʘʣʴʥʳʡ ʫʨʦʚʝʥʴ ʚʦʜʳ ʚ ʯʝʢʘʭ ʜʦ 10-12 ʩʤ ʚ ʪʝʯʝʥʠʝ 

ʚʝʛʝʪʘʮʠʠ, ʧʦʚʳʩʠʪʴ ʚʩʭʦʞʝʩʪʠ ʩʝʤʷʥ ʠ ʚʳʞʠʚʘʝʤʦʩʪʠ ʨʘʩʪʝʥʠʡ ʨʠʩʘ ʢ ʫʙʦʨʢʝ, ʯʪʦ 

ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʩʥʠʟʠʪʴ ʨʘʩʭʦʜʳʦʨʦʩʠʪʝʣʴʥʦʡ ʚʦʜʳ ʠ ʥʦʨʤʳ ʚʳʩʝʚʘ ʩʝʤʷʥ ʜʦ 15-17%. ʉʘʤʘʷ 

ʚʳʩʦʢʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʨʠʩʘ ʧʦʣʫʯʝʥʘ ʥʘ ʚʘʨʠʘʥʪʝ, ʛʜʝ ʢʫʣʴʪʠʚʘʮʠʷ ʧʨʦʚʦʜʠʣʘʩʴ ʥʘ ʛʣʫʙʠʥʫ 

15 ʠ 18 ʩʤ ï 52,9 ʠ 54,0 ʮ/ʛʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʯʪʦ ʚʳʰʝ ʥʘ 2,8 ʠ 3,9 ʮ/ʛʘ ʙʦʣʴʰʝ, ʧʦ ʩʨʘʚʥʝʥʠʶ 

ʩ ʦʙʱʝʧʨʠʥʷʪʦʡ ʧʨʝʜʧʦʩʝʚʥʦʡ ʦʙʨʘʙʦʪʢʦʡ ï ʚʝʩʥʦʚʩʧʘʰʢʘ ʥʘ ʛʣʫʙʠʥʫ 22ï24 ʩʤ + 

ʧʣʘʥʠʨʦʚʢʘ + ʙʦʨʦʥʦʚʘʥʠʝ (50,1 ʮ/ʛʘ) [16]. 

ʇʨʠ ʠʟʫʯʝʥʠʠ ʪʨʘʜʠʮʠʦʥʥʦʡ, ʤʠʥʠʤʘʣʴʥʦʡ ʠ ʥʫʣʝʚʦʡ ʪʝʭʥʦʣʦʛʠʠ ʦʙʨʘʙʦʪʢʠ ʪʝʤʥʦ-

ʢʘʰʪʘʥʦʚʳʭ ʧʦʯʚ ʚ ʩʫʭʦʩʪʝʧʥʦʡ ʟʦʥʝ ɿʘʧʘʜʥʦ-ʂʘʟʘʭʩʪʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʚʳʷʚʣʝʥʦ, 

ʯʪʦʥʘʢʦʧʣʝʥʠʝ  ʧʦʞʥʠʚʥʦ-ʢʦʨʥʝʚʳʭ  ʦʩʪʘʪʢʦʚ  ʧʨʠ  ʥʫʣʝʚʦʡ ʦʙʨʘʙʦʪʢʠ ʙʦʣʴʰʝ, ʯʝʤ ʧʦ 

ʦʩʪʘʣʴʥʳʤ ʚʠʜʘʤ ʦʙʨʘʙʦʪʦʢ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʘʢʦʧʣʝʥʠʝ ʛʫʤʫʩʘ ʚ ʵʪʠʭ ʚʘʨʠʘʥʪʘʭ ʙʳʣʦ 

ʚʳʰʝ. ʇʨʠ ʵʪʦʤ, ʧʦ ʩʦʨʛʦ ʧʦʢʘʟʘʪʝʣʠ ʚʳʰʝ, ʯʝʤ ʧʦ ʷʨʦʚʦʡ ʧʰʝʥʠʮʝ, ʵʪʦ ʩʚʷʟʘʥʦ ʩ 

ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʢʫʣʴʪʫʨʳ. ɿʘʧʘʩʳ ʧʨʦʜʫʢʪʠʚʥʦʡ ʚʣʘʛʠ ʧʦ ʪʨʘʜʠʮʠʦʥʥʦʡ 

ʦʙʨʘʙʦʪʢʝ  ʩʦʩʪʘʚʠʣ 23,9 ʤʤ, ʧʨʠ ʥʫʣʝʚʦʡ ï26,8 ʤʤ [17].  

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʦʪʤʝʯʘʝʪʩʷ ʯʝʪʢʘʷ ʪʝʥʜʝʥʮʠʷ ʥʝ ʪʦʣʴʢʦ ʢ ʤʠʥʠʤʘʣʠʟʘʮʠʠ 

ʧʨʝʜʧʦʩʝʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʧʦʜ ʧʦʟʜʥʠʝ ʧʨʦʧʘʰʥʳʝ ʢʫʣʴʪʫʨʳ, ʥʦ ʠ ʢ ʝʝ 

ʨʘʮʠʦʥʘʣʠʟʘʮʠʠ, ʪʦ ʝʩʪʴ ʢ ʪʦʤʫ, ʯʪʦʙʳ ʢʘʞʜʳʡ ʧʨʠʝʤ ʧʨʝʜʧʦʩʝʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʦʙʝʩʧʝʯʠʚʘʣ 

ʩʪʨʦʛʦ ʦʧʨʝʜʝʣʝʥʥʳʝ ʬʫʥʢʮʠʠ. 

ʅʘ ʚʳʱʝʣʦʯʝʥʥʦʤ ʯʝʨʥʦʟʝʤʝ ɿʘʢʘʤʩʢʦʡʩʝʣʝʢʮʠʦʥʥʦ-ʩʝʤʝʥʦʚʦʜʯʝʩʢʦʡ ʦʧʳʪʥʦʡ 

ʩʪʘʥʮʠʠ ɸʣʝʢʩʝʝʚʩʢʦʛʦ ʨʘʡʦʥʘ ʥʘ ʬʦʥʝ ʦʪʚʘʣʴʥʦʡ ʟʷʙʠ ʠʟʫʯʘʣʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ 
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ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʦʨʫʜʠʡ ʜʣʷ ʧʨʝʜʧʦʩʝʚʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʧʦʯʚʳ. ʉʘʤʘʷ ʥʠʟʢʘʷ 

ʚʳʨʘʚʥʝʥʥʦʩʪʴ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʯʚʳ (83%) ʙʳʣʘ ʚ ʚʘʨʠʘʥʪʝ ʧʨʝʜʧʦʩʝʚʥʦʡ ʦʙʨʘʙʦʪʢʠ 

ʙʦʨʦʥʘʤʠ-ʢʫʣʴʪʠʚʘʪʦʨʘʤʠ ɺʅʀʀʉʉ-ʈ. ʉʨʝʜʥʠʝ ʧʨʦʮʝʥʪʳ ʚʳʨʘʚʥʝʥʥʦʩʪʠ ʦʪʤʝʯʘʣʠʩʴ ʧʨʠ 

ʧʨʦʚʝʜʝʥʠʠ ʧʨʝʜʧʦʩʝʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʤʘʰʠʥʘʤʠ ʂʇɻ-4 ʠ ʂʇʉ-4. ʅʘʠʙʦʣʴʰʫʶ ʚʳʨʘʚʥʝʥ-

ʥʦʩʪʴ ʠʤʝʣʘ ʧʦʯʚʘ ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ ʂɹʄ-10. ʅʘʠʙʦʣʴʰʘʷ ʛʣʳʙʠʩʪʦʩʪʴ (ʢʦʣʠʯʝʩʪʚʦ ʟʝʤʣʷʥʳʭ 

ʢʦʤʢʦʚ ʜʠʘʤʝʪʨʦʤ ʙʦʣʝʝ 5 ʩʤ ʥʘ 1 ʤ2) - 6,0 ʰʪ./ʤ2 ʙʳʣʘ ʥʘ ʧʦʯʚʝ ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ ʝʝ 

ʙʦʨʦʥʘʤʠ-ʢʫʣʴʪʠʚʘʪʦʨʘʤʠ ɺʅʀʀʉʉ-ʈ. ʅʘʠʤʝʥʴʰʫʶ ʛʣʳʙʠʩʪʦʩʪʴ (2,8 ʰʪ/ʤ2) ʠʟ ʚʘʨʠʘʥʪʦʚ 

ʧʨʝʜʧʦʩʝʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʠʤʝʣ ʚʘʨʠʘʥʪ ʦʙʨʘʙʦʪʢʠ ʢʫʣʴʪʠʚʘʪʦʨʦʤ ʂɹʄ-10[18]. 

ɸʥʘʣʠʟ ʣʠʪʝʨʘʪʫʨʥʳʭ ʜʘʥʥʳʭ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ, ʯʪʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝʪ ʯʝʪʢʦ 

ʦʙʦʩʥʦʚʘʥʥʳʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ʠ ʚʳʚʦʜʦʚ ʧʦ ʚʳʙʦʨʫ ʧʦʯʚʦʦʙʨʘʙʘʪʳʚʘʶʱʠʭ ʦʨʫʜʠʡ ʠ 

ʪʝʭʥʦʣʦʛʠʠ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʧʦʜ ʢʫʣʴʪʫʨʳ ʨʠʩʦʚʦʛʦ ʩʝʚʦʦʙʦʨʦʪʘ.ʂʨʦʤʝ ʪʦʛʦ, ʧʨʠ 

ʚʳʩʦʢʦʡ ʢʫʣʴʪʫʨʝ ʟʝʤʣʝʜʝʣʠʷ ʠ ʜʦʩʪʘʪʦʯʥʦʤ ʢʦʣʠʯʝʩʪʚʝ ʩʨʝʜʩʪʚ ʟʚʱʠʪʳ ʨʘʩʪʝʥʠʡ 

ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʩʦʢʨʘʱʘʪʴ ʜʦ ʤʠʥʠʤʫʤʘ ʤʥʦʛʦʦʧʝʨʘʮʠʦʥʥʫʶ ʪʝʭʥʦʣʦʛʠʶ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚ. 

ʆʩʥʦʚʥʘʷ ʮʝʣʴ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ï ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʨʘʟʥʳʭ ʧʨʠʝʤʦʚ ʦʩʥʦʚʥʦʡ 

ʦʙʨʘʙʦʪʢʠʣʫʛʦʚʦ-ʙʦʣʦʪʥʳʭ ʧʦʯʚ ʥʘ ʠʭ ʘʛʨʦʬʠʟʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ 

ʟʝʨʥʦʚʦʛʦ ʩʦʨʛʦ.  

ʋʩʣʦʚʠʷ, ʤʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ʇʦʣʝʚʳʝ ʦʧʳʪʳ ʟʘʢʣʘʜʳʚʘʣʠʩʴ ʥʘ ʥʘʫʯʥʦ-

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʤ ʫʯʘʩʪʢʝ ʂʘʟʘʭʩʢʦʛʦ ʅʀʀ ʨʠʩʦʚʦʜʩʪʚʘ ʠʤ. ʀ.ɾʘʭʘʝʚʘ. ʇʦʯʚʘ ʦʧʳʪʥʳʭ 

ʫʯʘʩʪʢʦʚ ï ʣʫʛʦʚʦ-ʙʦʣʦʪʥʘʷ, ʩʪʘʨʦʧʘʭʦʪʥʘʷ, ʩʪʘʨʦʦʨʦʰʘʝʤʘʷ ʪʠʧʠʯʥʘʷ ʧʦʯʚʘ ʨʠʩʦʚʳʭ 

ʩʠʩʪʝʤ. ʉʦʜʝʨʞʘʥʠʝ ʦʙʱʝʛʦ ʛʫʤʫʩʘ ʚ ʧʘʭʦʪʥʦʤ ʩʣʦʝ ʢʦʣʝʙʘʣʦʩʴ ʚ ʧʨʝʜʝʣʘʭ 0,9-1,1%, ʯʪʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʝʝ ʥʠʟʢʦʤ ʧʣʦʜʦʨʦʜʠʠ. ʇʨʝʜʰʝʩʪʚʝʥʥʠʢ ï ʨʠʩ. ʉʦʜʝʨʞʘʥʠʝ ʦʙʱʝʛʦ ʛʫʤʫʩʘ 

ʚ ʧʦʯʚʝ ï 0,9-1,2%. ʊʠʧ ʟʘʩʦʣʝʥʠʷ ï ʭʣʦʨʠʜʥʦ-ʩʫʣʴʬʘʪʥʳʡ. 

ʋʯʝʪʥʘʷ ʧʣʦʱʘʜʴ ʦʜʥʦʡ ʜʝʣʷʥʢʠ ʩʦʩʪʘʚʣʷʝʪ 600 ʤ2(12ʭ50 ʤ), ʧʦʚʪʦʨʥʦʩʪʴ ï 

ʪʨʝʭʢʨʘʪʥʘʷ. ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʙʨʘʥ ʨʘʡʦʥʠʨʦʚʘʥʥʳʡ ʚ ʨʝʛʠʦʥʝ ʩʦʨʪ ʟʝʨʥʦʚʦʛʦ 

ʩʦʨʛʦ ʊʘʛʘʤʜʳʢ 2017.ʅʦʨʤʘ ʚʳʩʝʚʘ ʩʝʤʷʥ ï 240 ʪʳʩ.ʚʩʭʦʞʠʭ ʩʝʤʷʥ/ʛʘ. ʀʟʫʯʝʥʠʝ ʜʠʥʘʤʠʢʠ 

ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʟʝʨʥʦʚʦʛʦ ʩʦʨʛʦ ʧʨʦʚʦʜʠʣʠ ʩ ʦʙʱʝʧʨʠʥʷʪʳʤʠ ʤʝʪʦʜʠʯʝʩʢʠʤʠ 

ʧʦʣʦʞʝʥʠʷʤʠ, ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʤʠ ɹ.ɸ.ɼʦʩʧʝʭʦʚʳʤ [19,20], ʭʦʟʷʡʩʪʚʝʥʥʦ-ʮʝʥʥʳʝ ʧʨʠʟʥʘʢʠ ï 

ʩʦʛʣʘʩʥʦ ʰʠʨʦʢʦʤʫ ʫʥʠʬʠʮʠʨʦʚʘʥʥʦʤʫ ʢʣʘʩʩʠʬʠʢʘʪʦʨʫ ʉʕɺ ʠ ʤʝʞʜʫʥʘʨʦʜʥʦʤʫ 

ʢʣʘʩʩʠʬʠʢʘʪʦʨʘ ʉʕɺ ʚʦʟʜʝʣʳʚʘʝʤʳʭ ʚʠʜʦʚ ʨʦʜʘ Sorghum Moench [21]. 

ɻʨʝʙʥʠʩʪʦʩʪʴ (ʚʳʩʦʪʘ ʛʨʝʙʥʝʡ) ʧʦʚʝʨʭʥʦʩʪʠ ʧʘʰʥʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʟʘʤʝʨʦʤ ʚʳʩʦʪʳ 

ʛʨʝʙʥʝʡ ʩ ʧʦʤʦʱʴʶ ʧʨʦʬʠʣʦʛʨʘʬʘ ʧʦʩʣʝ ʟʷʙʣʝʚʦʡ ʚʩʧʘʰʢʠ. ʉʥʘʯʘʣʘ ʦʧʨʝʜʝʣʷʶʪ ʧʨʦʬʠʣʴ 

ʥʝʦʙʨʘʙʦʪʘʥʥʦʛʦ ʫʯʘʩʪʢʘ ʧʦʣʷ, ʟʘʪʝʤ ʦʙʨʘʙʦʪʘʥʥʦʛʦ ʨʘʟʥʳʤʠ ʦʨʫʜʠʷʤʠ. ɼʣʷ ʵʪʦʛʦ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʴ ʧʦʣʷ ʧʦʧʝʨʝʢ ʥʘʧʨʘʚʣʝʥʠʷ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʧʦ ʚʩʝʡ ʨʘʙʦʯʝʡ ʰʠʨʠʥʝ ʟʘʭʚʘʪʘ 

ʘʛʨʝʛʘʪʘ ʧʨʦʬʠʣʦʛʨʘʬʦʤ ʠʟʤʝʨʷʶʪ ʚʳʩʦʪʫ ʚʩʝʭ ʛʨʝʙʥʝʡ ʩ ʰʘʛʦʤ 5 ʩʤ ʦʪ ʦʩʥʦʚʘʥʠʷ ʛʨʝʙʥʷ ʜʦ 

ʨʝʡʢʠ (ʨʠʩʫʥʦʢ 1).  

 
 

ʈʠʩʫʥʦʢ 1 ï ʆʧʨʝʜʝʣʝʥʠʝ ʛʨʝʙʥʠʩʪʦʩʪʠ ʧʦʣʷ ʩ ʧʦʤʦʱʴʶ ʧʨʦʬʠʣʦʛʨʘʬʘ 

 

ɻʣʳʙʠʩʪʦʩʪʴ ʚʩʧʘʭʘʥʥʦʛʦ ʧʦʣʷʦʧʨʝʜʝʣʷʝʪʩʷ ʥʘʣʦʞʝʥʠʝʤ ʨʘʤʢʠ 100ʭ100 ʩʤ, 

ʨʘʟʜʝʣʝʥʥʦʡ ʯʝʨʝʟ 25 ʩʤ ʥʘʪʷʥʫʪʦʡ ʧʨʦʚʦʣʦʢʦʡ. ɿʘʪʝʤ ʧʦʜʩʯʠʪʳʚʘʶʪ ʢʦʣʠʯʝʩʪʚʦ ʛʣʳʙ, 

ʨʘʤʟʝʨʦʤ ʚʳʰʝ 5 ʩʤ ʠ ʙʦʣʝʝ, ʘ ʪʘʢʞʝ ʟʘʥʠʤʘʝʤʘʷ ʠʤʠ ʧʣʦʱʘʜʴ ʥʘ 1 ʤ2 ʨʘʤʢʠ. ʆʧʨʝʜʝʣʝʥʠʝ 
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ʧʨʦʚʦʜʠʪʩʷ ʩ 5-ʢʨʘʪʥʦʡ ʧʦʚʪʦʨʷʝʤʦʩʪʴʶ ʧʦ ʜʠʘʛʦʥʘʣʠ ʫʯʘʩʪʢʘ. ɼʦʧʫʩʢʘʝʪʩʷ ʧʣʦʱʘʜʴ ʧʦʜ 

ʛʣʳʙʘʤʠ ʥʝ ʙʦʣʝʝ 15...20% (ʨʠʩʫʥʦʢ 2).  

 

 
 

ʈʠʩʫʥʦʢ 2 ï ʆʧʨʝʜʝʣʝʥʠʝ ʛʣʳʙʠʩʪʦʩʪʠ ʧʘʰʥʠ ʩ ʧʦʤʦʱʴʶ ʢʚʘʜʨʘʪʥʦʡ ʨʝʡʢʠ 

 

ʉʪʨʫʢʪʫʨʥʦʩʪʴ ʧʦʯʚʳ ï ʥʘʙʦʨʦʤ ʩʠʪ ʩʫʭʠʤ ʨʘʩʩʝʠʚʘʥʠʝʤ [22]; 

ʇʣʦʪʥʦʩʪʴ ʧʦʯʚʳ (ʛ/ʩʤ3) ʦʧʨʝʜʝʣʷʣʠ ʦʙʲʝʤʥʦ-ʚʝʩʦʚʳʤ ʤʝʪʦʜʦʤ ʧʦ ʅ.ɸ.ʂʘʯʠʥʩʢʦʤʫ 

(ʧʨʦʙʳ ʦʪʙʠʨʘʣʠʩʴ ʠʟ ʩʣʦʝʚ 0-10, 10-20, 20-30 ʩʤ ʩ ʧʦʤʦʱʴʶ ʮʠʣʠʥʜʨʘ ʦʙʲʝʤʦʤ 100 ʩʤ3); 

ʫʜʝʣʴʥʘʷ ʧʣʦʪʥʦʩʪʴ ʧʦʯʚʳ (ʛ/ʩʤ3) ï ʙʫʨʦʤ ʅ.ɸ.ʂʘʯʠʥʩʢʦʛʦ ʤʝʪʦʜʦʤ ʨʝʞʫʱʠʭ ʢʦʣʝʮ 

ʧʦʩʣʦʡʥʦ ʯʝʨʝʟ 10 ʩʤ ʜʦ ʛʣʫʙʠʥʳ 30 ʩʤ. ʇʣʦʪʥʦʩʪʴ ʥʝʦʙʨʘʙʦʪʘʥʥʦʛʦ ʩʣʦʷ ʧʦʯʚʳ ʦʧʨʝʜʝʣʷʣʠ 

ʚ ʧʷʪʠ ʤʝʩʪʘʭ ʥʘ ʦʜʠʥʘʢʦʚʦʤ ʨʘʩʩʪʦʷʥʠʠ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʧʦ ʜʠʘʛʦʥʘʣʠ ʜʝʣʷʥʢʠ. ʇʣʦʪʥʦʩʪʴ 

ʧʦʯʚʳ ʦʧʨʝʜʝʣʷʣʘʩʴ ʜʦ ʠ ʧʦʩʣʝ ʟʷʙʣʝʚʦʡ ʚʩʧʘʰʢʠ, ʚʝʩʥʦʡ ʧʦʩʣʝ ʧʨʝʜʧʦʩʝʚʥʦʛʦ 

ʧʨʠʢʘʪʳʚʘʥʠʷ. 

ʂʦʵʬʬʠʮʠʝʥʪ ʩʪʨʫʢʪʫʨʥʦʩʪʠ (ʂʩʪʨ) ʦʧʨʝʜʝʣʷʶʪ ʧʦ ʩʣʝʜʫʶʱʝʡ ʬʦʨʤʫʣʝ [2]: 

 

˗̒ ̓̑
В ȟ  ̍̍

В  ̍ ȟ̍ ȟ  ̍̍
                                                         (1) 

 

ʉʭʝʤʘ ʦʧʳʪʦʚ ʚʢʣʶʯʘʶʪ ʩʣʝʜʫʶʱʠʝ ʘʛʨʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʦʧʝʨʘʮʠʠ:  

1. ɿʷʙʣʝʚʘʷ ʚʩʧʘʰʢʘ ʥʘ ʛʣʫʙʠʥʫ  25-27 ʩʤ (ʇʃʅ-5-35); 

2. ʈʳʭʣʝʥʠʝ (ʙʝʟʦʪʚʘʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ) ʥʘ ʛʣʫʙʠʥʫ 14-16 ʩʤ (ʇʃʅ-5-35); 

3. ʇʣʦʩʢʦʨʝʟʥʘʷ ʦʙʨʘʙʦʪʢʘ ʥʘ ʛʣʫʙʠʥʫ 13-15 ʩʤ (ʂʇʅ-4,0) 

ɸʛʨʦʪʝʭʥʠʢʘ ʚʦʟʜʝʣʳʚʘʥʠʷ ï ʟʦʥʘʣʴʥʘʷ ʜʣʷ ʚʦʟʜʝʣʳʚʘʥʠʷ ʢʫʣʴʪʫʨ ʨʠʩʦʚʦʛʦ 

ʩʝʚʦʦʙʦʨʦʪʘ [9]: 

1. ʆʩʥʦʚʥʘʷ ʦʙʨʘʙʦʪʢʘ ʧʦʯʚʳ ʧʦʩʣʝ ʫʙʦʨʢʠ ʨʠʩʘ ʩʦʛʣʘʩʥʦ ʩʭʝʤʝ ʦʧʳʪʘ ʚ ʘʛʨʝʛʘʪʝ ʊ-

150-ʂ; 

2. ɼʠʩʢʦʚʘʥʠʝ ʪʷʞʝʣʳʤʠ ʙʦʨʦʥʘʤʠ ɹɼʊ-3 ʥʘ ʛʣʫʙʠʥʫ 14-16 ʩʤ (ʚʝʩʥʦʡ, ʧʨʠ 

ʬʠʟʠʯʝʩʢʦʡ ʩʧʝʣʦʩʪʠ ʧʦʯʚʳ); 

3. ɹʦʨʦʥʦʚʘʥʠʝ ʟʫʙʦʚʳʤʠ ʙʦʨʦʥʘʤʠ ɹɿʉʉ-1,0 ʚ 2 ʩʣʝʜʘ ʥʘ ʛʣʫʙʠʥʫ 8-10 ʩʤ ʜʣʷ 

ʟʘʢʨʳʪʠʷ ʚʣʘʛʠʚ ʘʛʨʝʛʘʪʝ ʊ-150-ʂ; 

4. ʕʢʩʧʣʫʘʪʘʮʠʦʥʥʘʷ ʧʣʘʥʠʨʦʚʢʘ ʯʝʢʘ ʧʣʘʥʠʨʦʚʱʠʢʦʤ ʛʨʫʥʪʘ çʄʘʨʘè ʚ ʘʛʨʝʛʘʪʝ ʊ-

150-ʂ (ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ); 

5. ɺʥʝʩʝʥʠʝ ʘʟʦʪʥʦ-ʬʦʩʬʦʨʥʳʭ ʫʜʦʙʨʝʥʠʡ ʨʘʟʙʨʘʩʳʚʘʪʝʣʝʤ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ 

çɸʢʢʦʨʜè ʩʦʛʣʘʩʥʦ ʩʭʝʤʝ ʦʧʳʪʘ ʚ ʘʛʨʝʛʘʪʝ ʄʊɿ-80; 

6. ɿʘʜʝʣʢʘ ʫʜʦʙʨʝʥʠʡ ʪʷʞʝʣʳʤʠ ʙʦʨʦʥʘʤʠ ɹɼʊ-3 ʥʘ ʛʣʫʙʠʥʫ 8-10 ʩʤ ʚ ʘʛʨʝʛʘʪʝ ʊ-150-

ʂ; 

7. ʇʝʨʚʘʷ ʢʫʣʴʪʠʚʘʮʠʷ ʢʫʣʴʪʠʚʘʪʦʨʦʤ ʂʇʉ-4 ʥʘ ʛʣʫʙʠʥʫ 5-7 ʩʤ ʧʦʩʣʝ ʤʘʩʩʦʚʦʛʦ 

ʧʦʷʚʣʝʥʠʷ ʩʦʨʥʷʢʦʚ ʥʘ ʦʧʳʪʥʦʤ ʫʯʘʩʪʢʝ (ʥʘʯʘʣʦ ʤʘʷ); 

8. ɺʪʦʨʘʷ ʢʫʣʴʪʠʚʘʮʠʷ ʢʫʣʴʪʠʚʘʪʦʨʦʤ ʂʇʉ-4 ʥʘ ʛʣʫʙʠʥʫ 5-7 ʩʤ ʧʝʨʝʜ ʧʦʩʝʚʦʤ (ʪʨʝʪʴʷ 

ʜʝʢʘʜʘ ʤʘʷ); 

9.ʇʦʜʝʣʢʘ ʧʦʣʠʚʥʳʭ ʙʦʨʦʟʜ ʙʦʨʦʟʜʦʜʝʣʦʤ ʂɿʋ-0,4 ʚ ʘʛʨʝʛʘʪʝ ʄʊɿ-80;  
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10.  ʇʦʩʝʚ ʩʝʤʷʥ ʟʝʨʥʦʚʦʛʦ ʩʦʨʛʦ ʩʝʣʝʢʮʠʦʥʥʦʡ ʩʝʷʣʢʦʡ ʉʉ-1,0 ʥʘ ʛʣʫʙʠʥʫ 3-4 ʩʤ ʚ 

ʘʛʨʝʛʘʪʝ ʄʊɿ-80; 

11. ɺʩʣʝʜ ʟʘ ʧʦʩʝʚʦʤ ʢʘʪʢʦʚʘʥʠʝ ʫʯʘʩʪʢʘ ʨʝʙʨʠʩʪʳʤʠ ʢʘʪʢʘʤʠ ɿʂʂ-6,0 ʚ ʘʛʨʝʛʘʪʝ 

ʄʊɿ-82; 

12. ʏʝʨʝʟ 4-5 ʜʥʝʡ ʧʦʩʣʝ ʧʦʩʝʚʘ ʤʝʞʜʫʨʷʜʥʘʷ ʦʙʨʘʙʦʪʢʘ ʢʫʣʴʪʠʚʘʪʦʨʦʤ ʜʣʷ 

ʫʥʠʯʪʦʞʝʥʠʷ ʩʦʨʥʷʢʦʚ; 

13. ɺʪʦʨʘʷ ʤʝʞʜʫʨʷʜʥʘʷ ʦʙʨʘʙʦʪʢʘ ʯʝʨʝʟ 3-4 ʥʝʜʝʣʠ ʧʦʩʣʝ ʧʝʨʚʦʡ ʤʝʞʜʫʨʷʜʥʦʡ 

ʦʙʨʘʙʦʪʢʠ ʢʫʣʴʪʠʚʘʪʦʨʦʤ ʥʘ ʛʣʫʙʠʥʫ 10-12 ʩʤ ʜʣʷ ʫʥʠʯʪʦʞʝʥʠʷ ʩʦʨʥʷʢʦʚ ʠ ʫʜʘʣʝʥʠʷ 

ʧʦʯʚʝʥʥʳʭ ʢʦʨʦʢ; 

14. ʉʦʛʣʘʩʥʦ ʧʨʦʛʨʘʤʤʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʦʣʠʚ ʧʦ ʙʦʨʦʟʜʘʤ ʦʧʳʪʥʦʛʦ 

ʫʯʘʩʪʢʘ; 

15. ʋʙʦʨʢʘ ʫʨʦʞʘʷ ʚ ʬʘʟʝ ʚʳʤʝʪʳʚʘʥʠʷ ʠ ʧʦʣʥʦʡ ʩʧʝʣʦʩʪʠ ʟʝʨʥʘ. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ.ʉʠʩʪʝʤʘ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʚ ʨʠʩʦʚʦʤ ʩʝʚʦʦʙʦʨʦʪʝ ʠʤʝʝʪ 

ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ, ʪʘʢ ʢʘʢ ʥʘ ʥʝʝ ʧʨʠʭʦʜʠʪʩʷ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʤʘʪʝʨʠʘʣʴʥʳʭ ʠ ʧʨʦʠʟʚʦʜʩ-

ʪʚʝʥʥʳʭ ʨʘʩʭʦʜʦʚ.  

ʋʜʦʚʣʝʪʚʦʨʷʪʴ ʩʣʝʜʫʶʱʠʤ ʪʨʝʙʦʚʘʥʠʷʤ: ʵʬʬʝʢʪʠʚʥʦʝ ʫʥʠʯʪʦʞʝʥʠʝ ʩʦʨʥʦʡ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ; ʩʙʝʨʝʞʝʥʠʝ ʚʣʘʛʠ ʚ ʧʦʯʚʝ; ʩʦʟʜʘʥʠʝ ʚʳʨʦʚʥʝʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʩʝʤʝʥʥʦʛʦ 

ʣʦʞʘ ʜʣʷ ʨʘʚʥʦʤʝʨʥʦʛʦ ʨʘʟʤʝʱʝʥʠʷ ʩʝʤʷʥ ʥʘ ʟʘʜʘʥʥʫʶ ʛʣʫʙʠʥʫ 

ɺ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʧʨʦʰʣʠ ʧʨʦʚʝʨʢʫ ʥʝʩʢʦʣʴʢʦ ʚʘʨʠʘʥʪʦʚ ʦʩʥʦʚʥʦʡ ʦʙʨʘʙʦʪʢʠ 

ʧʦʯʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʝʞʝʛʦʜʥʦʡ ʟʷʙʣʝʚʦʡ ʚʩʧʘʰʢʦʡ, ʚʟʷʪʦʡ ʚ ʢʘʯʝʩʪʚʝ ʢʦʥʪʨʦʣʷ. ʇʝʨʝʜ 

ʚʩʧʘʰʢʦʡ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʝ ʧʦʣʝ ʙʳʣʦ ʦʩʚʦʙʦʞʜʝʥʦ ʦʪ ʩʦʣʦʤʳ ʠ ʛʨʫʙʳʭ ʨʘʩʪʠʪʝʣʴʥʳʭ 

ʦʩʪʘʪʢʦʚ. ʂʘʢ ʠʟʚʝʩʪʥʦ, ʣʫʯʰʝʝ ʢʘʯʝʩʪʚʦ ʨʳʭʣʝʥʠʷ ʠ ʢʨʦʰʝʥʠʷ ʜʦʩʪʠʛʘʝʪʩʷ ʧʨʠ ʦʙʨʘʙʦʪʢʝ 

ʧʦʯʚʳ ʚ ʩʦʩʪʦʷʥʠʠ ʬʠʟʠʯʝʩʢʦʡ ʩʧʝʣʦʩʪʠ; ʦʙʨʘʙʦʪʢʘ ʩʫʭʦʡ ʧʦʯʚʳ ʧʨʠʚʦʜʠʪ ʢ ʩʠʣʴʥʦʡ 

ʛʣʳʙʠʩʪʦʩʪʠ ʠ ʪʨʝʙʫʝʪ ʙʦʣʴʰʠʭ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʟʘʪʨʘʪ. ɸʛʨʦʪʝʭʥʠʯʝʩʢʫʶ ʦʮʝʥʢʫ ʦʧʳʪʥʦʛʦ 

ʫʯʘʩʪʢʘ ʧʨʦʚʦʜʠʣʠ ʧʦʩʣʝ ʫʙʦʨʢʠ ʨʠʩʘ ʩ ʮʝʣʴʶ ʠʟʫʯʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ 

ʦʩʝʥʥʝʡʚʩʧʘʰʢʠ ʨʘʟʥʳʤʠ ʧʦʯʚʦʦʙʨʘʙʘʪʳʚʘʶʱʠʤʠ ʦʨʫʜʠʷʤʠ (ʪʘʙʣʠʮʘ 1). 

 
ʊʘʙʣʠʮʘ 1 ï ɸʛʨʦʪʝʭʥʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʦʧʳʪʥʦʛʦ ʫʯʘʩʪʢʘ ʧʝʨʝʜ ʦʩʝʥʥʝʡ ʚʩʧʘʰʢʦʡ (2024 ʛ.) 

 

ʇʦʢʘʟʘʪʝʣʠ ʌʘʢʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ 

ɼʘʪʘ ʧʨʦʚʝʜʝʥʠʷ ʚʩʧʘʰʢʠ 22 ʦʢʪʷʙʨʷ 

ʉʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ, 0ʉ 9,6 

ʇʨʝʜʰʝʩʪʚʝʥʥʠʢʠ ʨʠʩ ʚʪʦʨʦʛʦ ʛʦʜʘ 

ɺʣʘʞʥʦʩʪʴ ʧʦʯʚʳ, %:  

ʚ ʩʣʦʝ 0-10 ʩʤ  27,1 

ʚ ʩʣʦʝ 10-20 ʩʤ  29,4 

ʚ ʩʣʦʝ 20-30 ʩʤ  29,8 

ʇʣʦʪʥʦʩʪʴ ʧʦʯʚʳ, ʛ/ʩʤ3:  

ʚ ʩʣʦʝ 0-10 ʩʤ  1,34 

ʚ ʩʣʦʝ 10-20 ʩʤ  1,31 

ʚ ʩʣʦʝ 20-30 ʩʤ  1,26 

ʂʦʣʠʯʝʩʪʚʦ ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʩʪʘʪʢʦʚ, ʰʪ/ʤ2 11,4 

ɹʦʪʘʥʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʩʪʘʪʢʦʚ ʢʦʨʥʠ ʨʠʩʘ, ʢʣʫʙʥʝʢʘʤʳʰʝʡ, ʪʨʦʩʪʥʠʢʘ ʠ 

ʧʨʦʩʦʚʠʜʥʳʭ ʩʦʨʥʷʢʦʚ 

 

ʉʨʝʜʥʝʤʝʩʷʯʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʚ ʦʢʪʷʙʨʝʤʝʩʷʮʘ ʙʳʣʘ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʡ ʠ 

ʩʦʩʪʘʚʠʣʘ 11,50ʉ,ʦʪʢʣʦʥʝʥʠʝ ʧʨʠ ʵʪʦʤ ʦʪ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʝʡ +0,90ʉ.ʉʣʦʞʠʚʰʠʝʩʷ ʧʦʛʦʜʥʳʝ 

ʫʩʣʦʚʠʷ ʚ ʦʩʝʥʥʝ-ʟʠʤʥʠʡ ʧʝʨʠʦʜ ʚ ʟʦʥʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʘʢʪʠʚʥʳʤ 

ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʤ ʧʨʦʮʝʩʩʘʤ ʠ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʩʪʘʪʢʦʚʚ ʧʦʯʚʝ ʦʧʳʪʥʦʛʦ 

ʫʯʘʩʪʢʘ. 

ʅʘ ʧʨʘʢʪʠʢʝ ʩʦʜʝʨʞʘʥʠʝ ʚʣʘʛʠ ʚ ʧʦʯʚʝ ʚ ʧʨʝʜʝʣʘʭ ʨʠʩʦʚʦʛʦ ʧʦʣʷ ʥʝʦʜʠʥʘʢʦʚʦ ʠ 

ʚʘʨʴʠʨʫʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʝʨʦʚʥʦʩʪʠ ʧʦʚʝʨʭʥʦʩʪʠ ʯʝʢʘ. ʅʘ ʥʘʰʝʤ ʦʧʳʪʥʦʤ ʫʯʘʩʪʢʝ 
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ʚʣʘʞʥʦʩʪʴ ʧʘʭʦʪʥʦʛʦ ʩʣʦʷ ʧʦʯʚʳ ʩʫʱʝʩʪʚʝʥʥʦ ʥʝ ʨʘʟʣʠʯʘʣʘʩʴ ʠ ʢʦʣʝʙʘʣʘʩʴ ʦʪ 27,1 ʜʦ 29,8% 

ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʘʭʦʪʥʦʛʦ ʩʣʦʷ.ɺ ʮʝʣʦʤ ʚʣʘʞʥʦʩʪʴ ʠ ʪʚʝʨʜʦʩʪʴ ʧʘʭʦʪʥʦʛʦ ʩʣʦʷ ʧʦʯʚʳ 

ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʤ ʪʨʝʙʦʚʘʥʠʷʤ ʦʩʝʥʥʝʡʚʩʧʘʰʢʠ ʣʫʛʦʚʦ-ʙʦʣʦʪʥʳʭ ʧʦʯʚ. 

ʂʘʯʝʩʪʚʦ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʟʘʯʘʩʪʫʶ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʧʝʣʦʩʪʴʶ ʧʦʯʚʳ ʠ ʧʦʛʦʜʥʦ-

ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ, ʩʨʦʢʦʤ ʦʙʨʘʙʦʪʢʠ, ʢʚʘʣʠʬʠʢʘʮʠʝʡ ʤʝʭʘʥʠʟʘʪʦʨʘ, ʪʝʭʥʠʯʝʩʢʠʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʠ ʩʦʩʪʦʷʥʠʝʤ ʧʦʯʚʦʦʙʨʘʙʘʪʳʚʘʶʱʝʡ ʪʝʭʥʠʢʠ.ʇʦʯʚʘ, ʦʙʨʘʙʦʪʘʥʥʘʷ 

ʦʩʝʥʴʶ, ʚʝʩʥʦʡ ʙʳʩʪʨʦ ʩʦʟʨʝʚʘʝʪ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʦʜʠʪʴ ʨʘʥʥʝʚʝʩʝʥʥʶʶ ʧʨʝʜʧʦʩʝʚʥʫʶ 

ʦʙʨʘʙʦʪʢʫ ʠ ʩʝʷʪʴ ʨʘʥʥʠʝ ʢʫʣʴʪʫʨʳ ʚ ʧʦʜʭʦʜʷʱʠʝ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʝ ʩʨʦʢʠ.  

ɺ ʢʘʯʝʩʪʚʝ ʢʨʠʪʝʨʠʝʚ ʦʮʝʥʢʠ ʦʩʝʥʥʝʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʚʳʩʦʪʘ 

ʛʨʝʙʥʝʡ (ʢʦʵʬʬʠʮʠʝʥʪ ʛʨʝʙʥʠʩʪʦʩʪʠ) ʠ ʛʣʳʙʠʩʪʦʩʪʴ ʦʙʨʘʙʦʪʘʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. ʕʪʠ 

ʧʘʨʘʤʝʪ-ʨʳ ʩʯʠʪʘʶʪʩʷ ʚʘʞʥʳʤʠ ʥʘ ʨʠʩʦʚʳʭ ʧʦʣʷʭ, ʪʘʢ ʢʘʢ ʧʨʠ ʚʦʟʜʝʣʳʚʘʥʠʠ ʨʠʩʘ ʠ ʢʫʣʴʪʫʨ 

ʨʠʩʦʚʦʛʦ ʩʝʚʦʦʙʦʨʦʪʘ ʥʝʦʙʭʦʜʠʤʦ ʪʱʘʪʝʣʴʥʦ ʦʙʨʘʙʘʪʳʚʘʪʴ ʧʦʯʚʫ ʠ ʚʳʨʦʚʥʷʪʴ ʧʦʚʝʨʭʥʦʩʪʴ 

ʧʦʣʷ. ɿʷʙʴ ʥʝ ʜʦʣʞʥʘ ʙʳʪʴ ʯʨʝʟʤʝʨʥʦ ʛʨʫʙʦʡ, ʧʦʩʢʦʣʴʢʫ ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ ʪʘʢʦʡ 

ʧʦʯʚʳ ʪʷʞʝʣʳʤʠ ʜʠʩʢʦʚʳʤʠ ʙʦʨʦʥʘʤʠ ʠ ʢʘʪʢʘʤʠ ʥʝ ʤʦʞʝʪ ʧʦʣʥʦʩʪʴʶ ʫʩʪʨʘʥʠʪʴ ʝʝ ʜʝʬʝʢʪʳ. 

ʂʨʦʤʝ ʪʦʛʦ, ʥʝʢʘʯʝʩʪʚʝʥʥʘʷ ʚʩʧʘʰʢʘ ʧʦʯʚʳ ʩʦʟʜʘʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʧʨʦʙʣʝʤʳ ʚʝʩʥʦʡ ʠ 

ʩʥʠʞʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʦʜʛʦʪʦʚʢʠ ʧʦʯʚʳ ʢ ʧʦʩʝʚʫ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ.ʊʝʤ ʥʝ 

ʤʝʥʝʝ, ʧʦʜʲʝʤ ʧʣʘʩʪʘ ʦʩʝʥʴʶ ʫʩʢʦʨʷʝʪ ʧʨʦʮʝʩʩ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʢʦʨʥʝʚʳʭ ʦʩʪʘʪʢʦʚ ʚ ʦʩʝʥʥʝ-

ʚʝʩʝʥʥʠʝ ʧʝʨʠʦʜʳ. 

ɺʠʟʫʘʣʴʥʦʝ ʥʘʙʣʶʜʝʥʠʝ ʟʘ ʦʧʳʪʘʤʠ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʧʦ ʩʨʘʚʥʝʥʠʶ ʙʝʟʦʪʚʘʣʴʥʦʡ ʠ 

ʧʣʦʩʢʦʨʝʟʥʦʡ ʦʙʨʘʙʦʪʦʢ, ʟʷʙʣʝʚʘʷ ʚʩʧʘʰʢʘ ʥʘ ʛʣʫʙʠʥʫ 25-27 ʩʤ ʢʣʘʩʩʠʯʝʩʢʠʤʠ ʧʣʫʛʘʤʠ ʪʠʧʘ 

ʇʃʅ-5-35 ʧʨʠʚʦʜʠʪ ʢ ʙʦʣʴʰʦʡ ʛʣʳʙʠʩʪʦʩʪʠ (20,0-22,0%), ʢ ʯʘʩʪʠʯʥʦʤʫ ʥʘʨʫʰʝʥʠʶ ʨʝʣʴʝʬʘ 

ʯʝʢʘ, ʧʨʠ ʵʪʦʤʧʣʘʩʪʳ ʧʦʯʚʳ ʙʳʣʠ ʥʝʦʜʥʦʨʦʜʥʳʤʠ,ʥʘ ʦʪʜʝʣʴʥʳʭ ʫʯʘʩʪʢʘʭ ʧʦʣʷ ʥʝ ʧʨʠʣʝʛʘʣʠ 

ʜʨʫʛ ʢ ʜʨʫʛʫ. ʂʨʦʤʝ ʪʦʛʦ, ʟʘ ʩʯʝʪ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʣʘʩʪʦʚʥʝʦʜʠʥʘʢʦʚʦʛʦ ʨʘʟʤʝʨʘ ʠ ʬʦʨʤʳ, ʘ 

ʪʘʢʞʝ ʠʭ ʨʘʟʤʝʱʝʥʠʷ ʥʘ ʥʝʦʜʠʥʘʢʦʚʦʤ ʨʘʩʩʪʦʷʥʠʠ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʢʦʵʬʬʠʮʠʝʥʪ 

ʛʨʝʙʥʠʩʪʦʩʪʠʥʘ ʚʘʨʠʘʥʪʝʦʪʚʘʣʴʥʦʡ ʚʩʧʘʰʢʠ ʩʦʩʪʘʚʠʣ 1,14 (ʪʘʙʣʠʮʘ 2). 

 
ʊʘʙʣʠʮʘ 2 ï ɺʣʠʷʥʠʝ ʩʧʦʩʦʙʦʚ ʦʩʥʦʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʥʘ ʛʨʝʙʥʠʩʪʦʩʪʴ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʯʚʳ, 

(2024 ʛʦʜ) 

 

ɺʠʜʳ ʦʩʥʦʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ɻʨʝʙʥʠʩʪʦʩʪʴ, ʤ ʂʦʵʬʬʠʮʠʝʥʪ 

ʛʨʝʙʥʠʩʪʦʩʪʠ ʜʣʠʥʘ ʧʨʦʬʠʣʴʥʦʡ 

ʣʠʥʠʠ 

ʜʣʠʥʘ 

ʧʨʦʝʢʮʠʠ* 

ɿʷʙʣʝʚʘʷ ʚʩʧʘʰʢʘ ʥʘ ʛʣʫʙʠʥʫ  25-27 

ʩʤ (ʢʦʥʪʨʦʣʴ) 

13,7 12,0 1,14 

ʈʳʭʣʝʥʠʝ (ʙʝʟʦʪʚʘʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ) 

ʥʘ ʛʣʫʙʠʥʫ 14-16 ʩʤ  

13,1 12,0 1,09 

ʇʣʦʩʢʦʨʝʟʥʘʷ ʦʙʨʘʙʦʪʢʘ ʥʘ ʛʣʫʙʠʥʫ 

13-15 ʩʤ  

12,3 12,0 1,02 

ʇʨʠʤʝʯʘʥʠʝ*: ʜʣʠʥʘ ʧʨʦʝʢʮʠʠ ʨʘʚʥʘ ʰʠʨʠʥʝ ʫʯʝʪʥʦʡ ʜʝʣʷʥʢʠ 

 

ɹʝʟʦʪʚʘʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ ʠʩʢʣʶʯʘʝʪ ʧʝʨʝʚʦʨʘʯʠʚʘʥʠʝ ʧʦʯʚʳ, ʵʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʟʘʜʝʣʢʫ 

ʢʦʨʥʝʩʪʝʨʥʝʚʳʭ ʦʩʪʘʪʢʦʚ ʨʘʩʪʝʥʠʡ ʚ ʘʵʨʦʙʥʳʡ ʩʣʦʡ, ʩʥʠʞʘʝʪ ʩʢʦʨʦʩʪʴ ʠʩʪʦʱʝʥʠʷ ʛʨʫʥʪʘ, ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʴ ʥʝ ʠʟʚʣʝʢʘʝʪʩʷ ʥʠʞʥʠʡ ʥʝʧʣʦʜʦʨʦʜʥʳʡ ʩʣʦʡ ʧʦʯʚʳ ʠ ʤʝʥʝʝ ʟʘʪʨʘʪʝʥ.ʅʘ 

ʚʘʨʠʘʥʪʝ ʙʝʟʦʪʚʘʣʴʥʦʛʦ ʨʳʭʣʝʥʠʷ ʧʣʫʛ ʨʘʚʥʦʤʝʨʥʦ ʚʭʦʜʠʣ ʢʘʢ ʧʦ ʛʣʫʙʠʥʝ, ʪʘʢ ʠ ʰʠʨʠʥʝ 

ʦʙʨʘʙʦʪʢʠ,ʵʪʦ ʜʘʣʦ ʚʦʟʤʦʞʥʦʩʪʴ ʙʦʣʴʰʝʤʫ ʩʦʭʨʘʥʝʥʠʶʧʝʨʚʦʥʘʯʘʣʴʥʦʛʦ ʩʣʦʞʝʥʠʷ ʠ 

ʭʦʨʦʰʝʡ ʚʳʨʦʚʥʝʥʥʦʩʪʠ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʣʷ (ʢʦʵʬʬʠʮʠʝʥʪ ʛʨʝʙʥʠʩʪʦʩʪʠ1,09). 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʢʫʣʴʪʠʚʘʪʦʨʘ-ʧʣʦʩʢʦʨʝʟʘ ʂʇʅ-4,0 ʦʢʘʟʳʚʘʣ ʤʝʥʴʰʝʝ ʨʳʭʣʷʱʝ-

ʢʨʦʰʘʱʝʝ ʜʝʡʩʪʚʠʝ ʥʘ ʦʙʨʘʙʘʪʳʚʘʝʤʳʡ ʩʣʦʡ ʧʦʯʚʳ ʠ ʙʦʣʴʰʘ ̫ ʯʘʩʪ ɹ ʧʦʩʣʝʫʙʦʨʦʯʥʳʭ 

ʦʩʪʘʪʢʦʚ ʢʦʨʥʝʡ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʘ ʠ ʩʦʨʥʷʢʦʚ ʦʩʪʘʣʠʩʴ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʣʷ. ʅʘ ʵʪʦʤ 

ʚʘʨʠʘʥʪʝ ʢʦʵʬʬʠʮʠʝʥʪ ʛʨʝʙʥʠʩʪʦʩʪʠ ʩʦʩʪʘʚʠʣ 1,02 ʠ ʥʘʭʦʜʠʣʩʷ ʥʘ ʩʘʤʦʤ ʦʧʪʠʤʘʣʴʥʦʤ 

ʟʥʘʯʝʥʠʠ ʚ ʦʧʳʪʘʭ (ʨʠʩʫʥʦʢ 3).  

ʅʘ ʚʘʨʠʘʥʪʘʭ ʦʙʳʯʥʦʡ ʚʩʧʘʰʢʠ ʠ ʙʝʟʦʪʚʘʣʴʥʦʛʦ ʨʳʭʣʝʥʠʷ ʧʫʪʝʤ ʚʠʟʫʘʣʴʥʦʛʦ ʦʩʤʦʪʨʘ 
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ʦʙʥʘʨʫʞʝʥʦ ʥʘʣʠʯʠʝ ʩʢʨʳʪʳʭ ʦʛʨʝʭʦʚ. ʂʘʢ ʠʟʚʝʩʪʥʦ, ʦʛʨʝʭʠ ʩʧʦʩʦʙʩʪʚʫʶʪ ʨʘʟʤʥʦʞʝʥʠʶ 

ʩʦʨʥʷʢʦʚ ʠ ʚʨʝʜʠʪʝʣʝʡ ʢʫʣʴʪʫʨʥʳʭ ʨʘʩʪʝʥʠʡ, ʘ ʪʘʢʞʝ ʧʨʝʧʷʪʩʪʚʫʶʪ ʨʘʙʦʪʝ ʧʦʩʣʝʜʫʶʱʠʭ 

ʘʛʨʝʛʘʪʦʚ ʥʘ ʦʙʨʘʙʦʪʘʥʥʦʤ ʧʦʣʝ.  
 

 
ʈʠʩʫʥʦʢ 3. ʇʨʦʬʠʣʦʛʨʘʤʤʳ ʧʦʣʷ ʧʦʩʣʝ ʦʩʥʦʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ, (2024 ʛ.) 

 

ɺ ʮʝʣʦʤ, ʢʦʵʬʬʠʮʠʝʥʪ ʛʨʝʙʥʠʩʪʦʩʪʠ ʠ ʢʦʣʠʯʝʩʪʚʦ ʛʣʳʙʠʩʪʦʩʪʠ ʦʙʨʘʙʦʪʘʥʥʦʛʦ ʧʦʣʷ ʚ 

ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʟʘʚʠʩʝʣʠ ʥʝ ʪʦʣʴʢʦ ʦʪ ʬʠʟʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʦʣʷ, ʥʦ ʠ ʦʪ 

ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʩʨʘʚʥʠʚʘʝʤʳʭ ʧʦʯʚʦʦʙʨʘʙʘʪʳʚʘʶʱʠʭ ʦʨʫʜʠʡ. 

ɺʝʩʝʥʥʝ-ʧʦʣʝʚʳʝ ʨʘʙʦʪʳ ʥʘ ʦʧʳʪʥʦʤ ʫʯʘʩʪʢʝʥʘʯʘʣʠʩʴ ʚ1-ʦʡ ʜʝʢʘʜʝ ʘʧʨʝʣʷ ʧʨʠ ʬʠʟʠ-

ʯʝʩʢʦʡ ʩʧʝʣʦʩʪʠ ʧʦʯʚʳ. ʅʘ ʦʙʨʘʙʦʪʘʥʥʦʤ ʦʩʝʥʴʶ ʨʘʟʥʳʤʠ ʦʨʫʜʠʷʤʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤ 

ʫʯʘʩʪʢʝ ʧʨʦʚʦʜʠʣʠ ʜʠʩʢʦʚʘʥʠʝ, ʙʦʨʦʥʦʚʘʥʠʝ, ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʫʶ ʧʣʘʥʠʨʦʚʢʫ, ʚʥʝʩʝʥʠʝ ʠ 

ʟʘʜʝʣʢʫ ʘʟʦʪʥʦ-ʬʦʩʬʦʨʥʳʭ ʫʜʦʙʨʝʥʠʡ. ʅʘʜʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʚʘʨʠʘʥʪʘʭ ʨʳʭʣʝʥʠʷ ʩ ʙʝʟʦ-

ʪʚʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ ʠ ʧʣʦʩʢʦʨʝʟʥʦʡ ʦʙʨʘʙʦʪʢʠ ʠʟ-ʟʘ ʭʦʨʦʰʝʡ ʚʳʨʦʚʥʝʥʥʦʩʪʠ ʵʢʩʧʣʫʘ-

ʪʘʮʠʦʥʥʘʷ ʧʣʘʥʠʨʦʚʢʘ ʫʯʘʩʪʢʘ ʥʝ ʧʨʦʚʦʜʠʣʘʩʴ. 

ɺ ʧʝʨʚʦʡ ʜʝʢʘʜʝ ʤʘʷ ʧʦʩʣʝ ʧʦʷʚʣʝʥʠʷ ʦʜʥʦʣʝʪʥʠʭ ʟʣʘʢʦʚʳʭ ʩʦʨʥʷʢʦʚʠ ʤʥʦʛʦʣʝʪʥʠʭ 

ʢʦʨʥʝʚʠʱ ʥʘ ʦʧʳʪʥʦʤ ʫʯʘʩʪʢʝ ʧʨʦʚʦʜʠʣʠ ʧʝʨʚʫʶ ʢʫʣʴʪʠʚʘʮʠʶ, ʚʪʦʨʫʶ ï ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ 

ʜʝʥʴ ʧʦʩʝʚʘ ʩʝʤʷʥ ʟʝʨʥʦʚʦʛʦ ʩʦʨʛʦ ʩʦʨʪʘ ʊʘʛʘʤʜʳ2017 ץ.  

ʇʣʦʪʥʦʩʪʴ ʩʣʦʞʝʥʠʷ ʠʤʝʝʪ ʧʦʯʚʝʥʥʦ-ʟʦʥʘʣʴʥʳʡ ʭʘʨʘʢʪʝʨ ʠ ʟʘʚʠʩʠʪ ʦʪ ʩʦʜʝʨʞʘʥʠʷ ʚ 

ʥʝʡ ʛʫʤʫʩʘ, ʝʝ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʠ ʩʪʨʫʢʪʫʨʳ. ɿʝʨʥʦʚʦʝ ʩʦʨʛʦ, ʢʘʢ ʙʦʣʴʰʠʥʩʪʚʦ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ, ʣʫʯʰʝ ʧʨʦʠʟʨʘʩʪʘʝʪ ʠ ʨʘʟʚʠʚʘʝʪʩʷ ʧʨʠ ʧʣʦʪʥʦʩʪʠ ʩʣʦʞʝʥʠʷ 

ʧʦʯʚʳ ʚ ʧʨʝʜʝʣʘʭ 1,10-1,30 ʛ/ʩʤ3.ɺ ʪʘʢʦʡ ʩʣʦʡ ʧʨʦʥʠʢʘʶʪ ʢʦʨʥʠ ʨʘʩʪʝʥʠʡ, ʚ ʥʝʤ ʭʦʨʦʰʦ 

ʨʘʟʚʠʪʳ ʢʘʧʠʣʣʷʨʳ, ʟʘ ʩʯʝʪ ʵʪʦʛʦ ʨʘʩʪʝʥʠʷ ʭʦʨʦʰʦ ʦʙʝʩʧʝʯʠʚʘʶʪʩʷ ʚʣʘʛʦʡ ʥʝʟʘʚʠʩʠʤʦ ʦʪ 

ʩʢʣʘʜʳʚʘʶʱʠʭʩʷ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ ʧʦʩʣʝ ʧʦʩʝʚʘ. ɺʝʨʭʥʠʡ ʨʳʭʣʳʡ ʩʣʦʡ ʟʘʱʠʱʘʝʪ ʧʣʦʪʥʦʝ 

ʣʦʞʝ ʦʪ ʠʩʧʘʨʝʥʠʷ ʚʣʘʛʠ ʠ ʠʩʩʫʰʝʥʠʷ, ʯʝʨʝʟ ʥʝʛʦ ʧʨʦʠʩʭʦʜʠʪ ʚʦʟʜʫʭʦʦʙʤʝʥ ʠ ʧʦʩʪʫʧʘʝʪ 

ʪʝʧʣʦ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʯʚʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʧʨʦʤʝʨʟʘʥʠʝ ʧʦʯʚʳ, ʚʩʧʘʭʘʥʥʦʡ 

ʦʩʝʥʴʶ ʧʦʜ ʚʣʠʷʥʠʝʤ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ ʟʠʤʥʝʛʦ ʧʝʨʠʦʜʘ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʝʩʪʝʩʪʚʝʥʥʦʤʫ ʝʝ 

ʨʘʟʨʳʭʣʝʥʠʶ. ɺ ʩʚʷʟʠ ʩ ʯʝʤ, ʢ ʥʘʯʘʣʫ ʚʝʩʝʥʥʠʭ ʧʨʝʜʧʦʩʝʚʥʳʭ ʦʙʨʘʙʦʪʦʢ (2-ʷ ʜʝʢʘʜʘ ʘʧʨʝʣʷ) 

ʥʘ ʚʩʝʭ ʚʘʨʠʘʥʪʘʭ ʦʧʳʪʘ ʧʣʦʪʥʦʩʪʴ ʧʦʯʚʳ ʙʳʣʘ ʩʨʘʚʥʠʪʝʣʴʥʦ ʦʜʠʥʘʢʦʚʘ ʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʚʘʨʠʘʥʪʦʚ ʦʧʳʪʘ ʥʘʭʦʜʠʣʘʩʴ ʚ ʧʨʝʜʝʣʘʭ 1,25-1,30 ʛ/ʩʤ3 (ʪʘʙʣʠʮʘ 3). 

ʂ ʤʦʤʝʥʪʫ ʧʨʦʚʝʜʝʥʠʷ ʧʦʩʝʚʘ ʩʝʤʷʥ ʥʘʠʤʝʥʴʰʫʶ ʧʣʦʪʥʦʩʪʴ 1,25 ʛ/ʩʤ3ʚ ʩʣʦʝ 0-20 ʩʤ 

ʠʤʝʣʠ ʫʯʘʩʪʢʠ, ʛʜʝ ʚʝʣʘʩʴ ʟʷʙʣʝʚʘʷ ʦʙʨʘʙʦʪʢʘ ʥʘ ʛʣʫʙʠʥʫ 25-27 ʩʤ. ʉʠʣʴʥʝʝ ʫʧʣʦʪʥʷʣʘʩʴ 

ʧʦʯʚʘ ʧʨʠ ʧʣʦʩʢʦʨʝʟʥʦʡ ʦʙʨʘʙʦʪʢʝ (1,30 ʛ/ʩʤ3), ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ʧʨʠ ʙʝʟʦʪʚʘʣʴʥʦʡ ï1,28 

ʛ/ʩʤ3.   

ɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʧʦʟʚʦʣʷʝʪ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʤʠʥʠʤʘʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ 

ʨʘʙʦʯʠʭ ʦʨʛʘʥʦʚ ʦʨʫʜʠʡ ʠ ʫʤʝʥʴʰʝʥʠʷ ʛʣʫʙʠʥʳ ʦʙʨʘʙʦʪʢʠ ʧʨʠʚʦʜʠʣʠ ʢ ʫʚʝʣʠʯʝʥʠʶ 

ʧʣʦʪʥʦʩʪʠ ʣʫʛʦʚʦ-ʙʦʣʦʪʥʳʭ ʧʦʯʚ ʥʘ 0,05 ʛ/ʩʤ3. 

 



14  

ʊʘʙʣʠʮʘ 3 ï ʇʣʦʪʥʦʩʪʴ ʧʦʯʚʳ ʚ ʩʣʦʝ 0-20 ʩʤ ʧʝʨʝʜ ʧʦʩʝʚʦʤ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʩʧʦʩʦʙʘʭ ʦʙʨʘʙʦʪʢʠ 

ʧʦʯʚʳ, ʛ/ʩʤ3, 2025 ʛʦʜ 

 

ɺʠʜʳ ʦʩʥʦʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʇʣʦʪʥʦʩʪʴ ʧʦʯʚʳ ʈʘʟʥʠʮʘ 

ʧʣʦʪʥʦʩʪʠ ʜʦ ʧʦʩʝʚʘ ʧʦʩʣʝ ʫʙʦʨʢʠ 

ɿʷʙʣʝʚʘʷ ʚʩʧʘʰʢʘ ʥʘ ʛʣʫʙʠʥʫ   

25-27 ʩʤ (ʢʦʥʪʨʦʣʴ) 

1,25 1,28 0,03 

ʈʳʭʣʝʥʠʝ (ʙʝʟʦʪʚʘʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ) ʥʘ 

ʛʣʫʙʠʥʫ 14-16 ʩʤ  

1,28 1,29 0,01 

ʇʣʦʩʢʦʨʝʟʥʘʷ ʦʙʨʘʙʦʪʢʘ ʥʘ ʛʣʫʙʠʥʫ 13-15 ʩʤ  1,30 1,31 0,01 

ʅʉʈ05 0,02   

 

ʆʜʥʠʤ ʠʟ ʣʠʤʠʪʠʨʫʶʱʠʭ ʬʘʢʪʦʨʦʚ ʜʣʷ ʧʨʦʨʘʩʪʘʥʠʷ ʩʝʤʷʥ ʷʚʣʷʝʪʩʷ ʚʣʘʞʥʦʩʪʴ 

ʧʦʯʚʳ, ʢʦʪʦʨʘʷ ʟʘʚʠʩʠʪ ʦʪ ʨʷʜʘ ʬʘʢʪʦʨʦʚ, ʪʘʢʠʭ ʢʘʢ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ, ʫʨʦʚʝʥʴ 

ʘʛʨʦʪʝʭʥʠʢʠ, ʩʪʝʧʝʥʴ ʧʣʦʜʦʨʦʜʠʷ ʠ ʘʛʨʦʬʠʟʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʧʦʯʚ. ʀʟ ʣʠʪʝʨʘʪʫʨʥʳʭ 

ʠʩʪʦʯʥʠʢʦʚ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʥʘ ʦʙʨʘʟʦʚʘʥʠʝ ʝʜʠʥʠʮʳ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʩʦʨʛʦ, ʙʣʘʛʦʜʘʨʷ ʝʛʦ 

ʢʩʝʨʦʬʠʪʥʳʤ ʩʚʦʡʩʪʚʘʤ, ʨʘʩʭʦʜʫʝʪ ʥʘ 15-20% ʚʦʜʳ ʤʝʥʴʰʝ, ʯʝʤ ʢʫʢʫʨʫʟʘ.  

ʈʝʟʫʣʴʪʘʪʳ ʠʟʫʯʝʥʠʷ ʚʣʘʞʥʦʩʪʠ ʧʦʯʚʳ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʜʝʥʴ ʧʦʩʝʚʘ ʧʨʠ ʨʘʟʣʠʯʥʳʭ 

ʩʧʦʩʦʙʘʭ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚ ʧʦʜ ʟʝʨʥʦʚʦʝ ʩʦʨʛʦ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 4. 

 
ʊʘʙʣʠʮʘ 4 ï ɺʣʘʞʥʦʩʪʴ ʧʦʯʚʳ ʚ ʩʣʦʝ 0-20 ʩʤ ʧʝʨʝʜ ʧʦʩʝʚʦʤ ʩʝʤʷʥ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʩʧʦʩʦʙʘʭ 

ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ, ʦʪ ʤʘʩʩʳ ʩʫʭʦʡ ʥʘʚʝʩʢʠ, 2025 ʛʦʜ  

 

ɺʠʜʳ ʦʩʥʦʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ɻʣʫʙʠʥʘ, ʩʤ 

0-5 5-10 10-20 

ɿʷʙʣʝʚʘʷ ʚʩʧʘʰʢʘ ʥʘ ʛʣʫʙʠʥʫ  25-27 ʩʤ (ʢʦʥʪʨʦʣʴ) 16,7 18,0 20,1 

ʈʳʭʣʝʥʠʝ (ʙʝʟʦʪʚʘʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ) ʥʘ ʛʣʫʙʠʥʫ 14-16 ʩʤ  19,0 21,3 22,0 

ʇʣʦʩʢʦʨʝʟʥʘʷ ʦʙʨʘʙʦʪʢʘ ʥʘ ʛʣʫʙʠʥʫ 13-15 ʩʤ  20,3 21,8 22,6 

 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʨʘʟʥʳʝ ʧʨʠʝʤʳ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ 

ʥʝʦʜʠʥʘʢʦʚʦ ʚʣʠʷʶʪ ʥʘ ʫʨʦʚʝʥʴ ʚʣʘʛʠ ʧʘʭʦʪʥʦʛʦ ʛʦʨʠʟʦʥʪʘ ʧʦʜ ʟʝʨʥʦʚʦʝ ʩʦʨʛʦ.  ʊʘʢ, 

ʤʘʢʩʠʤʘʣʴʥʘʷ ʧʦʪʝʨʷ ʚʣʘʛʠ ʚ ʩʣʦʝ 0-5 ʩʤ ʧʨʦʠʩʭʦʜʠʣʘ ʧʦʩʣʝ ʟʷʙʣʝʚʦʡ ʚʩʧʘʰʢʠʥʘ ʛʣʫʙʠʥʫ  

25-27 ʩʤ (16,7%), ʚ ʪʦ ʚʨʝʤʷ ʢʘʢʥʘ ʚʘʨʠʘʥʪʝ ʙʝʟʦʪʚʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ 

ʩʦʩʪʘʚʠʣ 19,0%. ʅʘʠʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦ ʧʦʯʚʘ ʥʘ ʜʝʣʷʥʢʘʭ ʩʦʭʨʘʥʷʣʘ ʚʣʘʛʫ ʧʨʠ ʧʣʦʩʢʦʨʝʟʥʦʡ 

ʦʙʨʘʙʦʪʢʝ ʢʫʣʴʪʠʚʘʪʦʨʦʤ ʠ ʧʨʝʚʳʩʠʣʘ ʙʦʣʝʝ ʯʝʤ ʥʘ 3,6% ʢʦʥʪʨʦʣʴʥʳʡ ʚʘʨʠʘʥʪ. 

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʦʧʪʠʤʘʣʴʥʳʭ ʫʩʣʦʚʠʡ ʜʣʷ ʧʨʦʨʘʩʪʘʥʠʷ ʩʝʤʷʥ ʟʝʨʥʦʚʦʛʦ ʩʦʨʛʦ 

ʥʝʦʙʭʦʜʠʤʦ, ʯʪʦʙʳ ʚ ʩʣʦʝ 0-5 ʩʤ ʦʪʩʫʪʩʪʚʦʚʘʣʠ ʛʣʳʙʳ ʨʘʟʤʝʨʦʤ ʙʦʣʴʰʝ 25 ʤʤ, 

ʧʨʝʚʳʰʘʶʱʠʝ ʛʣʫʙʠʥʫ ʟʘʜʝʣʢʠ ʩʝʤʷʥ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʠʟʫʯʘʝʤʳʝ 

ʩʧʦʩʦʙʳ ʦʩʥʦʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʧʦ-ʨʘʟʥʦʤʫ ʚʣʠʷʣʠ ʥʘ ʝʩʪʝʩʪʚʝʥʥʳʝ ʧʨʦʮʝʩʩʳ 

ʩʪʨʫʢʪʫʨʦʦʙʨʘʟʦʚʘʥʠʷ ʠ ʧʨʠʚʦʜʠʣʠ ʢ ʠʟʤʝʥʝʥʠʶ ʩʦʩʪʘʚʘ ʘʛʨʦʥʦʤʠʯʝʩʢʠ ʮʝʥʥʳʭ ʯʘʩʪʠʮ 

ʜʠʘʤʝʪʨʦʤ ʦʪ 10 ʜʦ 0,25 ʤʤ (ʪʘʙʣʠʮʘ 5). 

 
ʊʘʙʣʠʮʘ 5 ï ɸʛʨʝʛʘʪʥʳʡ ʩʦʩʪʘʚ ʠ ʢʦʵʬʬʠʮʠʝʥʪ ʩʪʨʫʢʪʫʨʥʦʩʪʠ ʧʦʯʚʳ ʚ ʩʣʦʝ 0-5 ʩʤ ʧʝʨʝʜ 

ʧʦʩʝʚʦʤ ʩʝʤʷʥ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʩʧʦʩʦʙʘʭ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ, % ʢ ʤʘʩʩʝ ʧʨʦʙʳ, 2025 ʛʦʜ 

 

ɺʠʜʳ ʦʩʥʦʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʈʘʟʤʝʨʳ (ʤʤ) ʠ ʜʦʣʷ (%) ʘʛʨʝʛʘʪʦʚ ʂʦʵʬʬʠʮʠʝʥʪ 

ʩʪʨʫʢʪʫʨʥʦʩʪʠ >25 25-10 10-1 1-0,25 <0,25 

ɿʷʙʣʝʚʘʷ ʚʩʧʘʰʢʘ ʥʘ ʛʣʫʙʠʥʫ  25-27 

ʩʤ (ʢʦʥʪʨʦʣʴ) 

11,6 36,3 36,5 14,9 0,9 1,05 

ʈʳʭʣʝʥʠʝ (ʙʝʟʦʪʚʘʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ) 

ʥʘ ʛʣʫʙʠʥʫ 14-16 ʩʤ  

12,2 37,6 35,5 14,0 0,7 0,98 

ʇʣʦʩʢʦʨʝʟʥʘʷ ʦʙʨʘʙʦʪʢʘ ʥʘ ʛʣʫʙʠʥʫ 

13-15 ʩʤ  

12,4 38,1 35,2 13,6 0,7 0,95 
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ʅʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʘʛʨʝʛʘʪʦʚ ʨʘʟʤʝʨʦʤ ʦʪ 0,25 ʜʦ 10,0 ʤʤ ʚ ʩʣʦʝ ʧʦʯʚʳ 0-5 ʩʤ 

ʥʘʙʣʶʜʘʣʦʩʴ ʧʨʠ ʟʷʙʣʝʚʦʡ ʚʩʧʘʰʢʝ, ʛʜʝ ʢʦʵʬʬʠʮʠʝʥʪ ʩʪʨʫʢʪʫʨʥʦʩʪʠ ʩʦʩʪʘʚʠʣ 1,05. 

ʅʘʠʤʝʥʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʘʛʨʝʛʘʪʦʚ (48,8% ʦʪ ʦʙʱʝʛʦ ʬʨʘʢʮʠʦʥʥʦʛʦ ʩʦʩʪʘʚʘ) ʠ ʤʠʥʠʤʘʣʴʥʦʝ 

ʟʥʘʯʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʩʪʨʫʢʪʫʨʥʦʩʪʠ 0,95 ʩʣʦʞʠʣʘʩʴ ʥʘ ʧʣʦʩʢʦʨʝʟʥʦʡ ʦʙʨʘʙʦʪʢʝ, 

ʧʨʦʚʦʜʠʤʦʡ ʢʫʣʴʪʠʚʘʪʦʨʦʤ ʂʇʅ-4,0. ɼʦʣʷ ʨʘʟʨʫʰʝʥʠʷ ʩʪʨʫʢʪʫʨʥʳʭ ʘʛʨʝʛʘʪʦʚ, ʪ.ʝ. <0,25 ʤʤ, 

ʢʦʣʝʙʘʣʘʩʴ ʚ ʧʨʝʜʝʣʘʭ 0,7-0,9. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʚ ʫʩʣʦʚʠʷʭ ʂʘʟʘʭʩʪʘʥʩʢʦʛʦ 

ʇʨʠʘʨʘʣʴʷ ʩʦʜʝʨʞʘʥʠʝ ʘʛʨʦʥʦʤʠʯʝʩʢʠ ʮʝʥʥʦʡ ʬʨʘʢʮʠʠ ʧʦʚʳʰʘʝʪʩʷ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʛʣʫʙʠʥʳ 

ʦʙʨʘʙʦʪʢʠ ʣʫʛʦʚʦ-ʙʦʣʦʪʥʳʭ ʧʦʯʚ.  

ɺ ʥʘʱʠʭ ʦʧʳʪʘʭ ʧʝʨʚʳʝ ʚʩʭʦʜʳ ʩʝʤʷʥ ʟʝʨʥʦʚʦʛʦ ʩʦʨʛʦ ʧʦʷʚʠʣʠʩʴ ʯʝʨʝʟ 11-13 ʜʥʝʡ 

ʧʦʩʣʝ ʧʦʩʝʚʘ. ʂʘʢ ʧʦʢʘʟʘʣʠ ʧʝʨʚʳʝ ʫʯʝʪʳ ʥʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤ ʫʯʘʩʪʢʝ, ʨʘʟʣʠʯʥʳʝ 

ʩʧʦʩʦʙʳ ʦʩʥʦʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʥʝʨʘʚʥʦʤʝʨʥʦ ʦʢʘʟʘʣʠ ʥʘ ʨʦʩʪʦʚʳʝ ʧʨʦʮʝʩʩʳ ʨʘʩʪʝʥʠʡ 

ʟʝʨʥʦʚʦʛʦ ʩʦʨʛʦ. ʅʘʠʙʦʣʝʝ ʚʳʩʦʢʘʷ ʧʦʣʝʚʘʷ ʚʩʭʦʞʝʩʪʴ ʩʝʤʷʥ ʟʝʨʥʦʚʦʛʦ ʩʦʨʛʦ, ʧʦʣʫʯʝʥʥʳʝ 

ʥʘ ʦʩʪʘʪʦʯʥʳʭ ʧʦʩʣʝ ʫʙʦʨʢʠ ʨʠʩʘ ʟʘʧʘʩʘ ʚʣʘʛʠ, ʩʦʩʪʘʚʠʣʘ 78,0% ʧʨʠ ʧʣʦʩʢʦʨʝʟʥʦʡ 

ʦʙʨʘʙʦʪʢʝ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʥʘ ʢʦʥʪʨʦʣʝ ʦʪʤʝʯʝʥʦ ʩʥʠʞʝʥʠʝ ʜʘʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʥʘ 8,8%. ɺ 

ʚʘʨʠʘʥʪʝ ʨʳʭʣʝʥʠʝ ʩ ʙʝʟʦʪʚʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʦʡ ʪʘʢʞʝ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʫʤʝʥʴʰʝʥʠʝ ʚʩʭʦʞʝʩʪʠ 

ʩʝʤʷʥ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʣʦʩʢʦʨʝʟʥʦʡ ʦʙʨʘʙʦʪʢʦʡʙʦʣʝʝ ʯʝʤ ʥʘ 6,4% (ʪʘʙʣʠʮʘ 6). 

 
ʊʘʙʣʠʮʘ 6 ï ʇʦʣʝʚʘʷ ʚʩʭʦʞʝʩʪʴ ʩʝʤʷʥ, ʩʦʭʨʘʥʥʦʩʪʴ ʨʘʩʪʝʥʠʡ ʢ ʫʙʦʨʢʝ ʠ ʫʨʦʞʡʥʦʩʪʴ ʙʠʦʤʘʩʩʳ 

ʟʝʨʥʦʚʦʛʦ ʩʦʨʛʦ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʩʧʦʩʦʙʘʭ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ, 2025 ʛʦʜ 

 

ɺʠʜʳ ʦʩʥʦʚʥʦʡ ʦʙʨʘʙʦʪʢʠ 

ʧʦʯʚʳ 

ʇʦʣʝʚʘʷ 

ʚʩʭʦʞʝʩʪʴ 

ʉʦʭʨʘʥʥʦʩʪʴ 

ʨʘʩʪʝʥʠʡ  

ʋʨʦʞʘʡʥʦʩʪʴ, ʪ/ʛʘ  

ʰʪ/ʤ2 % ʰʪ/ʤ2 % ʟʝʣʝʥʦʡ 

ʤʘʩʩʳ 

ʟʝʨʥʘ 

ɿʷʙʣʝʚʘʷ ʚʩʧʘʰʢʘ ʥʘ ʛʣʫʙʠʥʫ 

25-27 ʩʤ (ʢʦʥʪʨʦʣʴ) 

16,6 69,2 12,8 77,1 32,2 2,8 

ɹʝʟʦʪʚʘʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ ʥʘ 

ʛʣʫʙʠʥʫ 14-16 ʩʤ 

17,2 71,6 11,2 65,1 28,6 2,3 

ʇʣʦʩʢʦʨʝʟʥʘʷ ʦʙʨʘʙʦʪʢʘ ʥʘ 

ʛʣʫʙʠʥʫ 13-15 ʩʤ 

18,7 78,0 12,5 66,8 29,0 2,4 

 

ɹʦʣʝʝ ʥʠʟʢʘʷ ʚʩʭʦʞʝʩʪʴ ʩʝʤʷʥ ʟʝʨʥʦʚʦʛʦ ʩʦʨʛʦ ʥʘ ʵʪʠʭ ʫʯʘʩʪʢʘʭ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ 

ʥʠʟʢʦʡ ʚʣʘʞʥʦʩʪʴʶ ʧʦʯʚ ʚ ʧʝʨʠʦʜ ʧʦʩʝʚ-ʚʩʭʦʜʳ (ʪʘʙʣʠʮʘ 4). 

ʇʦʣʝʚʘʷ ʚʩʭʦʞʝʩʪʴ, ʢʘʢ ʠʟʚʝʩʪʥʦ, ʢʦʨʨʝʣʠʨʫʝʪʩʷ ʩ ʧʦʢʘʟʘʪʝʣʝʤ ʩʪʝʧʝʥʠ ʩʦʭʨʘʥʥʦʩʪʠ 

ʨʘʩʪʝʥʠʡ, ʢʦʪʦʨʘʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʯʠʩʣʦ ʩʦʭʨʘʥʠʚʰʠʭʩʷ ʢ ʫʙʦʨʢʝ ʨʘʩʪʝʥʠʡ ʚ ʧʨʦʮʝʥʪʘʭ ʢ 

ʯʠʩʣʫ ʚʟʦʰʝʜʰʠʭ. ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘʤʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʦʭʨʘʥʥʦʩʪʴ 

ʨʘʩʪʝʥʠʡʟʝʨʥʦʚʦʛʦ ʩʦʨʛʦʧʝʨʝʜ ʫʙʦʨʢʦʡ ʥʘ ʙʝʟʦʪʚʘʣʴʥʦʡ ʠ ʧʣʦʩʢʦʨʝʟʥʦʡ ʦʙʨʘʙʦʪʢʘʭ, ʥʝ 

ʠʤʝʣʘ ʩʫʱʝʩʪʚʝʥʥʦʡ ʨʘʟʥʦʩʪʠ ʠ ʢʦʣʝʙʘʣʘʩʴ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 65,1 ʠ 66,8%. ɼʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ 

ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʧʪʠʤʘʣʴʥʦʡ ʜʣʷ ʠʟʫʯʘʝʤʦʡ ʟʦʥʳ. ʀʤʝʶʱʠʝʩʷ ʨʘʟʣʠʯʠʷ ʚ 2..3 

ʨʘʩʪʝʥʠʷ ʧʦ ʚʘʨʠʘʥʪʘʤ ʦʧʳʪʘ ʚ ʧʨʠʥʮʠʧʝ ʦʪʨʘʞʘʶʪ ʥʝ ʚʣʠʷʥʠʝ ʘʛʨʦʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʧʦʯʚ 

ʚ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ, ʘ ʪʦʯʥʦʩʪʴ ʬʦʨʤʠʨʦʚʘʥʠʷ ʛʫʩʪʦʪʳ ʩʪʦʷʥʠʷ ʠ ʧʨʦʜʫʢʪʠʚʥʦʡ ʢʫʩʪʠʩʪʦʩʪʠ 

ʨʘʩʪʝʥʠʡ ʟʝʨʥʦʚʦʛʦ ʩʦʨʛʦ.  

ʆʩʥʦʚʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ,ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʤ ʪʦʪ ʠʣʠ ʠʥʦʡ ʩʧʦʩʦʙ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʚ 

ʦʧʳʪʘʭ, ʷʚʣʷʝʪʩʷ ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʨʥʘ ʠ ʙʠʦʤʘʩʩʳ.ʋʩʪʘʥʦʚʣʝʥʠʝ ʚʟʘʠʤʦʩʚʷʟʠ ʫʨʦʞʘʡʥʦʩʪʠ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʩ ʘʛʨʦʬʠʟʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ ʧʦʯʚʳ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʠʟʤʝʥʷʪʴ ʠʭ ʚ ʧʨʘʚʠʣʴʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʟʘ ʩʯʝʪ ʦʧʪʠʤʘʣʴʥʦʛʦ ʚʳʙʦʨʘ ʩʧʦʩʦʙʦʚ ʦʙʨʘʙʦʪʢʠ 

ʧʦʯʚ. ɸʥʘʣʠʟ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʜʘʥʥʳʭ ʚ ʪʘʙʣʠʮʝ 6 ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʧʨʠ ʫʯʝʪʝ 

ʫʨʦʞʘʡʥʦʩʪʠ ʟʝʣʝʥʦʡ ʤʘʩʩʳ ʟʝʨʥʦʚʦʛʦ ʩʦʨʛʦ ʚ ʬʘʟʝ ʚʳʤʝʪʳʚʘʥʠʷ, ʚʳʩʦʢʠʡ ʧʦʢʘʟʘʪʝʣʴ 

ʫʩʪʘʥʦʚʣʝʥ ʥʘ ʚʘʨʠʘʥʪʝ ʟʷʙʣʝʚʦʡ ʚʩʧʘʰʢʠ (32,2 ʪ/ʛʘ), ʪʦʛʜʘ ʢʘʢ ʥʘ ʜʨʫʛʠʭ ʜʚʫʭ ʚʘʨʠʘʥʪʘʭ 

ʜʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʢʦʣʝʙʘʣʘʩʴ ʚ ʧʨʝʜʝʣʘʭ 28,6-29,0 ʪ/ʛʘ, ʪ.ʝ. ʥʘʠʣʫʯʰʘʷ ʩʦʭʨʘʥʥʦʩʪʴʨʘʩʪʝʥʠʡ 

ʦʙʫʩʣʦʚʠʣʘ ʢ ʚʳʩʦʢʦʤʫ ʩʙʦʨʫ ʟʝʣʝʥʦʡ ʤʘʩʩʳ.  
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ʋʯʝʪ ʟʝʨʥʘ ʚ ʬʘʟʝ ʧʦʣʥʦʡ ʩʧʝʣʦʩʪʠ ʟʝʨʥʘ ʥʘ ʬʦʥʝ ʟʷʙʣʝʚʦʡ ʚʩʧʘʰʢʠ ʪʘʢʞʝ 

ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʧʦʣʫʯʝʥʠʶ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʩʙʦʨʘ ʟʝʨʥʘ ʚ ʦʙʲʝʤʝ 2,8 ʪ/ʛʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʜʨʫʛʠʤʠ ʚʘʨʠʘʥʪʘʤʠ ʦʧʳʪʘ. ɿʘʤʝʥʘ ʦʩʥʦʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʥʘ ʙʝʟʦʪʚʘʣʴʥʫʶ ʠ 

ʧʣʦʩʢʦʨʝʟʥʫʶ ʦʙʨʘʙʦʪʢʠ ʧʨʠʚʝʣʦ ʢ ʥʝʢʦʪʦʨʦʤʫ ʩʥʠʞʝʥʠʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʟʝʨʥʘ ʚ ʧʨʝʜʝʣʘʭ 

0,4-0,5 ʪ/ʛʘ, ʯʪʦ ʪʘʢʞʝ ʧʦʜʪʚʝʨʞʜʘʝʪ ʧʨʝʠʤʫʱʝʩʪʚʦ ʨʝʢʦʤʝʥʜʫʝʤʦʡ ʪʝʭʥʦʣʦʛʠʠ ʩʠʩʪʝʤʳ 

ʦʙʨʘʙʦʪʢʠ ʣʫʛʦʚʦ-ʙʦʣʦʪʥʳʭ ʧʦʯʚ ʚ ʂʘʟʘʭʩʪʘʥʩʢʦʤ ʇʨʠʘʨʘʣʴʝ. 

ɺʳʚʦʜʳ. ʆʪʚʘʣʴʥʘʷ ʟʷʙʣʝʚʘʷ ʚʩʧʘʰʢʘ ʥʘ 25-27 ʩʤ ʚ ʨʝʢʦʤʝʥʜʦʚʘʥʥʦʡ ʩʠʩʪʝʤʝ 

ʦʩʥʦʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʣʫʛʦʚʦ-ʙʦʣʦʪʥʳʭ ʧʦʯʚ ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʘ ʤʦʤʝʥʪ ʧʨʦʚʝʜʝʥʠʷ 

ʧʨʝʜʧʦʩʝʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʝ ʩʪʨʦʝʥʠʝ ʧʘʭʦʪʥʦʛʦ ʛʦʨʠʟʦʥʪʘ ʠ ʜʘʝʪ ʚʳʩʦʢʠʡ 

ʫʨʦʞʘʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʙʝʟʦʪʚʘʣʴʥʦʡ ʠ ʧʣʦʩʢʦʨʝʟʥʦʡ ʦʙʨʘʙʦʪʢʘʤʠ. ʇʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ 

ʧʦʜʛʦʪʦʚʢʠ ʧʦʯʚʳ ʢ ʧʦʩʝʚʫ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʫʚʝʣʠʯʝʥʠʝʤ ʛʣʫʙʠʥʳ 

ʦʙʨʘʙʦʪʢʠ. ɺ ʥʘʰʠʭ ʦʧʳʪʘʭ ʪʘʢʞʝ ʟʘʤʝʯʝʥʦ, ʥʘ ʫʯʘʩʪʢʘʭ, ʛʜʝ ʛʣʳʙʠʩʪʦʩʪʴ ʧʦʯʚʳ ʚʳʩʦʢʘʷ, 

ʧʦʪʝʨʠ ʚʣʘʛʠ ʥʘ ʠʩʧʘʨʝʥʠʝ ʚʦʟʨʘʩʪʘʶʪ. 

ʀʟʫʯʘʝʤʳʡ ʧʣʦʩʢʦʨʝʟʥʳʡ ʢʫʣʴʪʠʚʘʪʦʨ ʂʇʅ-4,0 ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ 

ʧʦʜ ʟʝʨʥʦʚʦʝ ʩʦʨʛʦ ʦʙʝʩʧʝʯʠʚʘʝʪʤʝʥʴʰʝʝ ʨʳʭʣʷʱʝ-ʢʨʦʰʘʱʝʝ ʜʝʡʩʪʚʠʝ ʥʘ ʦʙʨʘʙʘʪʳʚʘʝʤʳʡ 

ʩʣʦʡ ʧʦʯʚʳ ʠ ʦʧʪʠʤʘʣʴʥʫʶ ʚʳʨʦʚʥʝʥʥʦʩʪʴ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʣʷ. 

ʌʠʥʘʥʩʠʨʦʚʘʥʠʷ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʚʳʧʦʣʥʝʥʳ ʚ ʨʘʤʢʘʭ ʛʨʘʥʪʦʚʦʛʦ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ 

ʂʦʤʠʪʝʪʘ ʧʦ ʥʘʫʢʝ ʄʠʥʠʩʪʝʨʩʪʚʘ ʥʘʫʢʠ ʠ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ,  

ʛʨʘʥʪ ʀʈʅAP23489478 çʕʢʦʣʦʛʠʯʝʩʢʦʝ ʠʩʧʳʪʘʥʠʝ ʩʦʨʪʦʚ ʟʝʨʥʦʚʦʛʦ ʩʦʨʛʦ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʠ 

ʟʘʨʫʙʝʞʥʦʡ ʩʝʣʝʢʮʠʠ ʥʘ ʟʘʩʦʣʝʥʥʳʭ ʧʦʯʚʘʭ ʨʠʩʦʚʳʭ ʩʠʩʪʝʤ ʂʘʟʘʭʩʪʘʥʩʢʦʛʦ ʇʨʠʘʨʘʣʴʷè, 

2024-2026 ʛ.ʛ. 
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 ɸשʜʘʪʧʘ. נʘʣʳʤʜʘʨʜʳײ שʟʘץ ʤʝʨʟʽʤʜʽ ʟʝʨʪʪʝʫʣʝʨʽ ʢᴇʨʩʝʪʢʝʥʜʝʡ, פʘʟʘץʩʪʘʥʜʳץ ɸʨʘʣ ᴇשʽʨʽʥʽש 

ʪʘʙʠסʠ-ʢʣʠʤʘʪʪʳץ ᴅʣʝʫʝʪʽ ʢװʨʽʰ ʘʫʳʩʧʘʣʳ ʝʛʽʩʽ ʜʘץʳʣʳ ʨʝʪʽʥʜʝ ʜᴅʥʜʽʢ ײץʤʘʡ ᴇʩʽʤʜʽʢʪʝʨʽʥʽש 

ʙʠʦʣʦʛʠʷʣʳץ ʪʘʣʘʧʪʘʨʳʥʘ ʩᴅʡʢʝʩ ʢʝʣʝʜʽ.ɼᴅʥʜʽʢ ײץʤʘʡ ײץʨסʘץʰʳʣʳץץʘ ʪᴇʟʽʤʜʽ, ʞʦסʘʨʳ ʙʠʦʤʘʩʩʘ 
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 ʥʝʤʜʝʫװʨʝʩʫʨʩ שʡʝʣʝʨʽʥʽװʜʝʫ ʞשᴇ ץᴇʥʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫ ʬʘʢʪʦʨʳ ʨʝʪʽʥʜʝ ʪʦʧʳʨʘ שʤʘʡʜʳײץ

ʪʝʭʥʦʣʦʛʠʷʩʳʥʳש ʪʠʽʤʜʽ ʞʦʣʜʘʨʳʥ ץʘʨʘʩʪʳʨʫʤʝʥ ʘʥʳץʪʘʣʘʜʳ.ɼʘʣʘʣʳץ ʪᴅʞʽʨʠʙʝʣʝʨ ʓ.ɾʘץʘʝʚ 

ʘʪʳʥʜʘסʳ פʘʟʘץ ʢװʨʽʰ ʰʘʨʫʘʰʳʣʳסʳ נɿʀ סʳʣʳʤʠ-ᴇʥʜʽʨʽʩʪʽʢ ʩʪʘʮʠʦʥʘʨʳʥʜʘ 2024-2025 ʞʞ. 

ʞװʨʛʽʟʽʣʜʽ.ɾװʨʛʽʟʽʣʛʝʥ ʟʝʨʪʪʝʫʣʝʨ ʜᴅʥʜʽʢ ײץʤʘʡסʘ ʘʨʥʘʣסʘʥ ʪʦʧʳʨʘץʪʳ ʥʝʛʽʟʛʽ ᴇשʜʝʫʜʽש ᴅʨʪװʨʣʽ 

ᴅʜʽʩʪʝʨʽ ʤʝʥ ʪʝʨʝשʜʽʛʽ ʰʘʣסʳʥʜʳ-ʙʘʪʧʘץʪʳ ʪʦʧʳʨʘץʪʘʨ ײץʥʘʨʣʳʣʳסʳʥʳש ʘʛʨʦʬʠʟʠʢʘʣʳץ 

ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥʽש ᴇʟʛʝʨʫʽʥʝ ᴅʨʪװʨʣʽ ᴅʩʝʨ ʝʪʝʪʽʥʽʥ ʢᴇʨʩʝʪʪʽ. ʂװʟʜʝ 23-25 ʩʤ ʪʝʨʝשʜʽʢʪʝ ʩװʜʽʛʝʨ ʞʳʨʪʫʜʳ 

14-16 ʩʤ ʪʝʨʝשʜʽʢʪʝ ץʘʡʳʨʤʘʩʳʟ ʞʳʨʪʫסʘ ʞᴅʥʝ 13-15 ʩʤ ʪʝʨʝשʜʽʢʪʝ ʪʦʧʳʨʘץʪʳ ʩʳʜʳʨʘ ᴇשʜʝʫʛʝ 

ʘʣʤʘʩʪʳʨʫ ʜᴅʥʜʽʢ ײץʤʘʡ ʙʠʦʤʘʩʩʘʩʳʥʳש ᴇʥʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫסʘ ʳץʧʘʣ ʝʪʢʝʥ ʞʦץ. 
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Annotation. As long-term scientific research shows, the natural and climatic potential of the Aral 

Sea region in Kazakhstan meets the biological requirements of grain sorghum for cultivation as a rice 

rotation crop.Grain sorghum is drought-resistant, has a high potential to produce high biomass yields, and is 

versatile in its use in the food industry, feed production, and as a raw material in bioenergy.However, the use 

of this promising crop in agriculture in the region is limited, which is explained by the lack of sound 

agricultural practices for cultivation and the use of its products for food and feed purposes.The article 

presents the role of grain sorghum, the problems of realizing its potential productivity, as well as the results 

of a study of the methods of primary cultivation of meadow-marsh soils on their agrophysical indicators and 

the productivity of grain sorghum.The relevance of the research stems from the search for resource-saving 

soil cultivation technologies as a factor in increasing the yield of agricultural crops, particularly grain 

sorghum. Field trials were conducted at the research and production station of the I. Zhakhayev Kazakh 

Research Institute of Rice Cultivation in 2024-2025.The conducted studies showed that different methods 

and depths of primary soil cultivation for grain sorghum had different effects on the dynamics of 

agrophysical indicators of fertility of meadow-marsh soils.Replacing autumn plowing (cultivation depth 

23...25 cm) with no-till cultivation (cultivation depth 14...16 cm) and flat-cutting ï 13...15 cm did not lead to 

an increase in the productivity of grain sorghum biomass. 

Keywords: grain sorghum, rice crop rotation, soil cultivation, structure coefficient, yield.  
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Annotation. Advances in genome sequencing over the past decade have revolutionized our 

understanding of Gossypium hirsutum by transforming fragmented short-read assemblies into near-complete, 

chromosome-scale genomic maps. In this review, genome assemblies of key G. hirsutum cultivars, beginning 

with the reference line TM-1, which provided the foundation for the earliest high-quality genome assembly, 

were examined. Then, additional cultivars, such as CRI-12 and ZM24, and several elite breeding lines, 

whose assemblies have refined knowledge of genome structure, gene content, and structural variation, were 

considered. These genomic resources offer critical insights into the genetic basis of traits such as fiber 

quality, yield, and stress tolerance. Next, recent advances in genomic tools and breeding strategies were 

considered. Particular attention was given to genome-wide association studies (GWAS), high-density SNP 

arrays, and transcriptomic profiling, which accelerate trait mapping and candidate gene identification. By 

synthesizing progress in genome assemblies and molecular breeding, this review underscores the central role 

of genomic resources in developing resilient, high-yielding cultivars to meet global agricultural and 

industrial challenges. 

Keywords: Upland cotton (Gossypium hirsutum), whole genome sequencing, genome assembly, 

pangenome, GWAS, molecular breeding, structural variation 

 

Introduction.  Gossypium hirsutum L., commonly known as Upland cotton, is the most 

widely cultivated cotton species worldwide, accounting for approximately 95% of global cotton 

fiber production [1]. Due to its broad ecological adaptability, high yield potential, and economic 

importance, G. hirsutum has become a central focus of modern breeding programs aimed at 

improving fiber quality, productivity, and tolerance to biotic and abiotic stresses [2]. However, 

traditional breeding approaches, which rely primarily on phenotypic selection and long-term field 

evaluation, are constrained by the complexity of its allotetraploid genome (AADD, 2n = 4x = 52), 

high heterozygosity, and substantial structural variation [3]. 

The rapid development of high-throughput sequencing technologies over the last decade has 

dramatically transformed the landscape of cotton genomics. Early genome sequencing attempts 

produced fragmented and incomplete assemblies, limiting in-depth molecular analyses. The advent 

of long-read sequencing platforms such as PacBio and Oxford Nanopore, combined with Hi-Cï
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based chromosomal scaffolding and hybrid assembly strategies, enabled a transition from draft 

genomes to highly contiguous, chromosome-level assemblies. The reference genome of the TM-1 

line laid the foundation for comprehensive genomic studies, while subsequent sequencing of 

additional cultivars such as ZM24, CRI-12, ZM113, BARBREN-713, NDM8, and Yuanmian11 

greatly expanded our understanding of genomic diversity, structural rearrangements, and functional 

organization within G. hirsutum. 

Advancements in genomic research on G. hirsutum provide a fundamental framework for 

next-generation breeding technologies by enabling a deeper understanding of the genetic 

architecture underlying economically important traits. This review aims to systematize current 

knowledge on Upland cotton genome sequencing efforts, characterize major cultivars and their 

genomic features, and evaluate the role of these resources in developing highly productive, stress-

resistant, and adaptable cotton varieties. 

Materials and methods. This review focuses on G. hirsutum as the primary research 

material. Particular attention was given to G. hirsutum cultivars and related genomic resources that 

contribute to understanding cotton evolution, genome structure, and breeding potential. 

The literatures for this review was obtained from several major scientific databases, 

including the Web of Science Core Collection, PubMed, Google Scholar and the National Center 

for Biotechnology Information. A total of more than 41 publications were examined, comprising 

research articles, review papers, books, and book chapters published in leading international and 

regional journals. The search covered the period from 2012 to 2025 to ensure the inclusion of both 

foundational and recent advances in cotton genomics. 

The search strategy utilized a combination of topical keywords and controlled vocabulary 

terms, including: Gossypium L., cotton genetics and genomics, genome structure and variation, SNP 

arrays, GWAS, QTL mapping. Boolean operators (ñANDò, ñORò) and filters by publication year, 

article type were applied to refine search results. Reference lists from key papers were manually 

screened to identify additional relevant studies. Microsoft Office Excel 2021 was used for 

quantitative analysis of the literature and made table. 

Genome assemblies of Gossypium hirsutum cultivars. With the advancement of molecular 

biology and genomics, since 2015 large-scale studies have been initiated to perform detailed 

sequencing and annotation of the G. hirsutum genome. This stage marked a significant shift from 

phylogenetic reconstructions to an in-depth molecular analysis of genome structure and function. 

The Texas Marker 1 (TM -1) line of G. hirsutum, developed through over 50 generations of 

self-pollination, has been established as the genetic standard for Upland cotton. Owing to its high 

homozygosity, TM-1 serves as a key reference in genomic and breeding studies.  

The sequencing and assembly of the G. hirsutum genome has undergone a remarkable 

transformation over the past decade, evolving from highly fragmented drafts to a nearly gapless, 

chromosome-level reference. The first widely cited assembly, presented by Saski et al. (2017) [14] 

using Illumina MiSeq, captured only 169.3 Mbðseveral times smaller than the actual genome size 

of approximately 2.3 Gb. It included just four chromosomes and had a scaffold N50 of 48 Mb, 

reflecting significant fragmentation. A subsequent effort by Li et al. (2015) [15] employed Illumina 

HiSeq 2000, expanding the assembly to 2.2 Gb and recovering all 26 chromosomes, but the genome 

remained heavily fragmented into 9,146 scaffolds, and the longest chromosome reached only about 

117 Mb, still below the lengths observed in high-quality assemblies. The transition to long-read 

sequencing marked a turning point. Yang et al. (2019) [16] used PacBio Sequel to produce the first 

chromosome-scale assembly, reducing the scaffold count to 599 and achieving an N50 of 96.7 Mb. 

For the first time, chromosome length extremes were clearly defined, with the longest chromosome 

(Ah06) measuring approximately 128.2 Mb and the shortest (Dh03) about 54.9 Mb. Chen et al. 

(2020) [17] advanced these results using PacBio RSII, raising the N50 to 108.1 Mb and producing a 

highly contiguous genome of 2.3 Gb that included more than 75,000 protein-coding genes. The 

current gold standard is the assembly by Zhang (2024) [17], which combined Oxford Nanopore 

PromethION with PacBio Sequel. This effort generated just 26 contigs one per chromosome with an 
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N50 of 108.2 Mb and an L50 of 10, representing minimal fragmentation and near-complete 

continuity (Table 1). The longest and shortest chromosomes remained consistent with earlier long-

read assemblies, underscoring the stability of these genomic features. This steady improvement 

from limited Illumina-based drafts to an almost perfect hybrid assembly highlights the rapid 

progress in sequencing and assembly methods.  

While the TM-1 cultivar has served as the primary reference genome for Gossypium 

hirsutum, sequencing additional cultivars is essential to capture the broader genetic diversity of 

upland cotton. Different cultivars exhibit unique adaptations, fiber qualities, and stress tolerances 

that are often the result of both natural selection and targeted breeding efforts. By generating and 

analyzing high-quality genome assemblies for these varieties, researchers can identify structural 

variations, gene content differences, and novel alleles absent from the TM-1 reference. Such 

comparative genomic studies provide critical insights into trait evolution, facilitate the discovery of 

candidate genes for breeding programs, and help refine the pangenome of G. hirsutum. This section 

focuses on recent sequencing efforts involving multiple cultivars, detailing their assembly 

strategies, genome statistics, and potential implications for cotton improvement. 

The ZM24 cultivar was characterized by Yang et al. (2019) at the Chinese Academy of 

Agricultural Sciences (CAAS). Genomic DNA was extracted from seedlings, with Zhongzhimian 

No. 2 as the parental line. High-molecular-weight DNA was sequenced on the PacBio Sequel 

platform, and assembly was performed using Canu v1.5. The assembled genome size was estimated 

at 2.3 Gb, with an average sequencing depth of 1.0× and a GC content of 34.5%. Among the 

assembled chromosomes, the largest was A06 (121,900,087 bp) and the smallest was D09 

(50,656,052 bp). The Zhongzhimian No. 2 cultivar was characterized by Li, Zhang et al. (2023) at 

the Institute of Plant Protection, CAAS. DNA was extracted from seedling leaves, with Zhongmian 

113 (ZM113) as the parental line. Sequencing was conducted using PacBio Sequel and Illumina 

platforms, and assembly was carried out with NextDenovo v2.3.0. The genome size was 2.3 Gb, 

with 125.0× coverage and a GC content of 34.5%. The largest chromosome was A06 (127,742,751 

bp) and the smallest was D03 (53,820,448 bp). 

The Zhongmian 113 (ZM113) cultivar was described by Hu, G. and Wang, Z. (2024) at the 

Institute of Cotton Research, CAAS. DNA was isolated from seedling leaves, with BARBREN-713 

as the parental line. Sequencing employed Oxford Nanopore GridION, PacBio Sequel, Illumina 

NextSeq, and Oxford Nanopore platforms. Genome assembly utilized Hifiasm v0.19.3-r572, Hi-C-

Pro v2.8.1, LACHESIS, NextDenovo v2.3.1, and NextPolish v1.3.0. The final assembly size was 

2.3 Gb, with 150.0× coverage and a GC content of 34.5%. The largest chromosome was A06 

(128,015,698 bp) and the smallest was D03 (54,059,521 bp). 

The BARBREN-713 cultivar was analyzed by Perkin et al. (2021) at the USDA. DNA was 

extracted from entire seedlings, with Barbren-713-32-30 as the parental line. Sequencing was 

performed on the PacBio Sequel platform, and assembly was done using Hifiasm v0.13-r307. The 

genome size was 2.4 Gb, with 49.0× coverage and a GC content of 35.5%. The largest chromosome 

was A06 (127,477,704 bp) and the smallest was D03 (54,675,798 bp). 

The Barbren-713-32-30 cultivar was reported by Perkin, Bell et al. (2021) at the USDA. 

DNA was extracted from entire seedlings, with NDM8 as the parental line. Sequencing was 

conducted using PacBio Sequel, and assembly employed Hifiasm v0.13-r307. The genome size was 

2.4 Gb, with 36.0× coverage and a GC content of 35.0%. The largest chromosome was A06 

(127,360,497 bp) and the smallest was D03 (54,589,988 bp). 

The NDM8 cultivar was described by Ma (2021) at Hebei Agricultural University. Genomic 

DNA was extracted from leaves of two-week-old seedlings. Sequencing was performed on PacBio 

RSII and Illumina HiSeq platforms, and genome assembly was conducted using FALCON v1.0. 

The assembled genome size was 2.3 Gb, with a sequencing depth of 89.6× and a GC content of 

34.5%. The largest chromosome was A06 (119,073,090 bp) and the smallest was D09 (54,703,076 

bp). 
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Table 1 ï Genomic characteristics of G. hirsutum cultivars 

 

Cultivar ZM24 
Zhongzhimian 

No.2 

Zhongmian 

113 (ZM113) 

BARBREN-

713 

Barbren-713-

32-30 
NDM8 

1 2 3 4 5 6 7 

Development 

stage 
not collected seedling seedling seedling seedling two weeks 

Tissue seedling young leaves young leaves entire plant entire plant young leaves 

Geographic 

location 
China China: Henan China 

USA: College 

Station 

USA: College 

Station 
China 

GenBank 
CM017385.1-

CM017410.1 

CM045129.1-

CM045154.1 

CM104155.1- 

CM104180.1 

CM038291.1-

CM038316.1 

CM038317.1- 

CM038342.1 

CM032202.1-

CM032227.1 

Submitter 

Chinese 

Academy of 

Agricultural 

Sciences 

Chinese 

Academy of 

Agricultural 

Sciences 

Institute of 

cotton 

research of 

CAAS 

USDA USDA 

Hebei 

Agricultural 

University 

Date Jul 29, 2019 Aug 9, 2022 Jan 30, 2025 Jan 13, 2022 Jan 13, 2022 Jun 24, 2021 

Assembly type haploid haploid haploid haploid haploid haploid 

Assembly 

level 
Chromosome Chromosome 

Complete 

Genome 
Chromosome Chromosome Chromosome 

Sequencing 

technology 
PacBio Sequel PacBio Sequel PacBio Sequel PacBio Sequel PacBio Sequel PacBio RSII 

Assembly 

method 
Canu v. 1.5 

NextDenovo v. 

2.3.0 

LACHESIS v. 

NextDenovo 

v. v2.3.1 

hifiasm v. 

0.13-r307 

hifiasm v. 

0.13-r307 

FALCON v. 

1.0 

Genome size 2.3 Gb 2.3 Gb 2.3 Gb 2.4 Gb 2.4 Gb 2.3 Gb 

Total ungap-

ped length 
2.3 Gb 2.3 Gb 2.3 Gb 2.4 Gb 2.4 Gb 2.3 Gb 

Genome 

Coverage  
1.0x 125.0x 150.0x 49.0x 36.0x 89.6x 

GC percent 34.5 34.5 34.5 35.5 35 34.5 

chr A01 112 577 161 121043734 120 628 686  119 731 888 119 383 478 119073090 

chr A02 104 266 397 109 264 372 108 366 301 107964587 108 284 803 107674 087 

chr A03 105 393 268 114 342 330 113 591 098 113 515 339 113723839 113072 090 

chrA04 80 868 428 89 470 856 89 294 814 89135339 89 061 088 88948101 

chr A05 107 448 258 112 971 952 114 104 290  112749629 113294159 112049794 

chr A06 121 900 087 127 742 751 128 015 698 127477704 127 360 497  127097621 

chr A07 93 248 268 99 241 639 99 024 949 98 310 344 98365699 98540322 

chr A08 121 232 165  127 282 784 126 367 618 126 075 804 125486242 126523771 

chr A09 79 884 170 86 366 132 88 768 367 88 669 301 88519516 83270209 

chr A10 109 403 145  118 750 516 117 804 371 118 207 260  118071405 118226 759 

chr A11 115914562 125 156 326 123843250 124 361 224 124 380 747  123047 965 

chr A12 102340594 109 904 319 109 204 060 109 205 764 109263233 109222 716 

chr A13 107 345 356 122 444 943 112 013 154 112615166 111982279 111309922 

chr D01 61090159 65 136 658 65 763 041 66207413 66293935 66018313 

chr D02 68262679 73 471 370 73 180 589 74339275 73 927 771 73 080 204 

chr D03 53049694 53 820 448 54059521 54675798 54 589 988 54703076 

chr D04 54327443 58 609 752 59 504 096 59 435 069 59 483 441 58732198 

chr D05 62317630 71 744 611 67 228 931 67 264 888 67 944 199 67339501 

chr D06 63 144 374 68 098 790 66 462 893 66728972 66 724 857 66853151 

chr D07 55165807 59 767 106 61 139 987 61 060 688 61154651 61 153 439  

chr D08 66058605 70425916 71805435 71947194 71 994 581  69886574 

chr D09 50656052 54 158 153 57 310 315 55 172 275 55 950 205  55028699 

chr D10 64331360 69 384 279 69 073 422 68 797 300 69 022 009 69313209 

chrD11 69233432 75 329 889 74 034 940  74325253 73930370 73297438 

chr D12 60589447 62 856 854 63 419 764 63320231 63382697 63248683 

chrD13 60 180 343  66 343 539 65 051 914 64760530 64960949 65224646 

References  [16] [18] [17] [20] [20] [21] 
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continuation of the table 1 
Cultivar  JBM Yuanmian11 YZ1 CSX8308 PSC355 UA48 

8 9 10 11 12 13 14 

Development 

stage 

young 

seedling 
seedling not applicable 

leaf area and 

canopy 

development 

Whole 

seedling 

leaf area and 

canopy 

development 

Tissue young leaves young leaves young leaves young leaves not applicable young leaves 

Geographic 

location 

China: 

Anyang 
China: Xinjiang China: Hubei 

USA: South 

Carolina 
USA: Texas 

USA:South 

Carolina 

GenBank 
CM045499.1-

CM045524.1 

CM069105.1-

CM069130.1 

CM074220.1- 

CM074245.1 

CM076542.1- 

CM076567.1 

CM082153.1C

M082178.1 

CM082236.1-

CM082261.1 

Submitter 

The institute 

of Cotton 

Research of 

CAASc 

Ningxia 

Academy of 

Agriculture and 

Forestry 

Sciences 

Huazhong 

Agricultural 

University 

HudsonAlpha 

Institute for 

Biotechnology 

USDA-ARS 

HudsonAlpha 

Institute for 

Biotechnology 

Date Aug 17, 2022 Jan 12, 2024 Mar 18, 2024 Apr 24, 2024 Jul 30, 2024 Jul 30, 2024 

Assembly type haploid haploid haploid haploid haploid haploid 

Assembly 

level 
Chromosome Chromosome Chromosome Chromosome Chromosome Chromosome 

Sequencing 

technology 
PacBio Sequel PacBio HiFi PacBio Sequel PacBio Sequel  PacBio Sequel PacBio Sequel  

Assembly 

method 
FALCON v. 1 

hifiasm v. 

0.16.1 

hifiasm v. 

0.16.1 
MECAT v. 1.3 

hifiasm v. 

03/18/2022 
MECAT v. 1.4 

Genome size 2.3 Gb 2.3 Gb 2.3 Gb 2.3 Gb 2.3 Gb 2.3 Gb 

Total ungap-

ped length 
2.3 Gb 2.3 Gb 2.3 Gb 2.3 Gb 2.3 Gb 2.3 Gb 

Genome 

Coverage  
128.0x 40.0x 18.0x 179.0x 40.9x 161.0x 

GC percent 34.5 34.5 34.5 34.5 34.5 34.5 

chr A01 119 487501 119 503 960 120 249496 119 381165 119 474 596 117112808 

chr A02 106956 574 108475289 108211375 107188 849 108 240 954 105664978 

chr A03 113005158 113 458 299 113500973 112124 782 113 544 907 111010592 

chrA04 88 659 587 88 956 553 89 337 491 88712028 90 025 657 88 451 855 

chr A05 110920663 112 953 411 112613041 109991 617 112 537 697 109917801 

chr A06 129207784 128 147 158 128075698 125428 350 128169327 126621437 

chr A07 98851549 98 581 300 98 446 870 98 241 532 98 278 401 97 335 875 

chr A08 125754566 126 444 814 126280128 125201 531 126 651 951 125748362 

chr A09 84538544 87 981 018 87 408 150  84 008 366 87 012 727 83 019 028  

chr A10 117587747 117979994 118248507 117248 284 118 101 055 117182076 

chr A11 123337410 124 292 941 124313 730 122992942 124 146 241 122100811 

chr A12 108770671 109 357 382 109210752 107737407 109 175 953 108042066 

chr A13 111406123 111 981 636 112156509 111082 403 112117856 111143903 

chr D01 67 005 298 65 874 432 65713259 66904707 66 201 905 65 558 898 

chr D02 73787793 73 423 024  73570973 72562124 73 250 298 71 457 850 

chr D03 55080092 54 737 121 54558231 54 602 881 54 720 647 54539853 

chr D04 58826415 60 261 276 59381772 58397551 59 665 483 57408129 

chr D05 66072703 67 605 726  66 914 693 67136090 65 908 016 65 327 979 

chr D06 66 737 491 66 763 680 66 572 821  66 247 743 66 868 618 66329078 

chr D07 62 054 521  61 456 119 60 679 514 59 643 172 61 041 968 58286762 

chr D08 70 204 606  71 743 061 71821552 69 655 482 71 775 203 68510787 

chr D09 54809226 56 121 625 55760029 54 917 242 56087791 53 813 707 

chr D10 68 788 203 68 821 615 68879443 67837702 68 597 512 68 178 173 

chrD11 73 120 872  73 003 245 73541740 73488099 74015571 72 849 196  

chr D12 63032241 63 445 998 63455446 63 245 180 63 565 837 62835596 

chrD13 65063187 65063231 65 100 670 65 235 532 65 155 209 64 558 943 

References  [22] [23] [24] [25] [26] [27] 
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The JBM cultivar was characterized by Peng et al. (2021) at the Institute of Cotton 

Research, Chinese Academy of Agricultural Sciences. Genomic DNA was extracted from leaf 

tissue of young seedlings, sequenced using the PacBio Sequel platform, and assembled with 

FALCON v1.0. The genome size was 2.3 Gb, with 128.0× coverage and a GC content of 34.5%. 

Chromosome A06 was the largest (119,487,501 bp) and D09 the smallest (55,080,092 bp). 

The Yuanmian 11 cultivar was investigated by Wang, Liang et al. (2023) at the Ningxia 

Academy of Agriculture and Forestry Sciences. DNA was extracted from seedling leaf tissue, 

sequenced using PacBio HiFi, and assembled with hifiasm v0.16.1. The genome size was 2.3 Gb, 

with 40.0× coverage and a GC content of 34.5%. The largest chromosome was A06 (119,503,960 

bp) and the smallest was D09 (54,737,121 bp). 

The YZ1 cultivar was studied by Xu (2024) at Huazhong Agricultural University. Genomic 

DNA was extracted from leaf tissue, with no developmental stage specified. Sequencing was 

performed on PacBio Sequel, Oxford Nanopore PromethION, and Illumina HiSeq platforms, and 

the assembly was generated using hifiasm v0.16.1. The final genome size was 2.3 Gb, with 18.0× 

coverage and a GC content of 34.5%. Chromosome A06 measured 120,249,496 bp, while D09 

measured 54,558,231 bp. 

The CSX8308 cultivar was characterized by Stiller et al. (2024) at the HudsonAlpha 

Institute for Biotechnology. DNA was extracted from young leaves collected during the leaf area 

and canopy development stage. Sequencing was conducted on PacBio Sequel II and Illumina 

NovaSeq platforms, with assembly performed using MECAT v1.3. The genome size was 2.3 Gb, 

with 179.0× coverage and a GC content of 34.5%. Chromosome A06 was the largest (119,381,165 

bp) and D09 the smallest (54,602,881 bp). 

The PSC355 cultivar was described by Cohen, Perkin et al. (2024) at the USDA-ARS. 

Genomic DNA source was not specified. Sequencing was performed using the PacBio Sequel 

platform, and assembly employed hifiasm (version dated 03/18/2022). The genome size was 2.3 

Gb, with 40.9× coverage and a GC content of 34.5%. The largest chromosome was A06 

(119,474,596 bp) and the smallest was D09 (54,720,647 bp). 

The UA48 cultivar was analyzed by Bourland et al. (2024) at the HudsonAlpha Institute for 

Biotechnology. DNA was extracted from young leaves at the leaf area and canopy development 

stage, sequenced using PacBio Sequel II and Illumina NovaSeq platforms, and assembled with 

MECAT v1.4. The genome size was 2.3 Gb, with 161.0× coverage and a GC content of 34.5%. 

Chromosome A06 measured 117,112,808 bp, and D09 measured 54,539,853 bp. 

Comparative analysis of these genome assemblies confirms the conserved chromosomal 

organization of upland cotton while highlighting subtle differences associated with cultivar-specific 

adaptations. The table 1 summarizes 13 haploid-level genome assemblies of upland cotton cultivars 

from China and the USA, generated between 2019 and 2025. These assemblies were produced 

using advanced sequencing platforms, mainly PacBio Sequel and Sequel II, often complemented 

with Illumina or Oxford Nanopore technologies, and assembled with tools such as Canu, FALCON, 

MECAT, hifiasm, and NextDenovo. Genome sizes are consistent at 2.3ï2.4 Gb with a GC content 

of ~34.5ï35.5%. The samples were collected at different developmental stages and tissues, 

reflecting diverse experimental designs Chromosome A06 was invariably the largest, while D09 (or 

D03 in some cases) was the smallest. Variation in sequencing technologies, assembly algorithms, 

and parental lineages reflects both advances in genomic methodologies and the distinct breeding 

histories of these cultivars. These high-quality assemblies substantially enrich cotton genomic 

resources, supporting pangenome development, structural variant detection, and the identification of 

alleles linked to agronomic performance, stress tolerance, and fiber qualityðultimately informing 

targeted breeding strategies for G. hirsutum improvement (Table 1). 

Advances in genomic tools and breeding strategies for G. hirsutum. Whole Genome 

Sequencing (WGS) is a comprehensive genomic analysis technique that determines the complete 

DNA sequence of an organismôs genome in a single process. By providing base-by-base coverage, 

WGS allows the identification of virtually all types of genetic variation, including single nucleotide 
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polymorphisms (SNPs), insertions and deletions (indels), structural variants, and copy number 

changes [29]. For crop species such as G. hirsutum, WGS enables the discovery of millions of SNPs 

across the genome, which can subsequently be filtered and curated to design high-density 

genotyping arrays [30]. WGS provides flexibility for exploring novel loci, detecting rare variants, 

and identifying genomic regions under selection. This makes WGS not only a source of high-

quality marker datasets but also a strategic platform for developing resources such as the 

CottonSNP63K and CottonSNP80K arrays.  

CottonSNP63K array  

Single nucleotide polymorphisms (SNPs) are the most common type of variation in plant 

genomes. They are evenly distributed across the genome, bi-allelic, and codominant, which makes 

them a valuable tool for genotyping, quantitative trait locus (QTL) mapping, and marker-assisted 

selection. A breakthrough came with the development of the CottonSNP63K array, designed using 

genomic libraries (RAD-seq and RNA-seq) from 11 cotton lines and interspecific sequencing data. 

From 1.2 million candidate SNPs, 45,000 interspecific and approximately 18,000 intraspecific 

markers were selected. The panel proved useful for trait mapping and diversity analysis but had 

limited coverage of intraspecific polymorphisms within G. hirsutum [31]. 

If the CottonSNP63K array became the first universal tool for cotton genotyping, the 

CottonSNP80K array significantly enhanced intraspecific resolution, making it possible to conduct 

fine-scale genetic analyses within G. hirsutum. Together, these arrays marked the transition from a 

limited set of markers to high-density platforms, opening new horizons for functional genomics and 

cotton breeding. 

CottonSNP80K array  

The next step was the creation of the CottonSNP80K array, specifically optimized for 

intraspecific diversity. Its development was based on the reference genome sequence of the TM-1 

line and resequencing data from 100 G. hirsutum cultivars. From 1.37 million candidate SNPs, 

those passing filters for minor allele frequency (MAF > 0.1), flanking sequence quality, and 

Illumina design scores were narrowed down to 82,259. The final array, implemented on the 

Illumina Infinium platform, contained 77,774 markers evenly distributed across the genome, 

averaging one SNP every ~25 kb. 

This technological advancement enabled highly accurate genotyping with reproducibility 

rates of up to 100% and more than 95% concordance with whole-genome sequencing data, 

facilitated the mapping of important agronomic traits through GWAS, traced the origin of modern 

cultivars and the contribution of landraces and introduced forms, accelerated the identification of 

valuable alleles for breeding programs, and allowed for the verification of cultivar identity and the 

detection of heterozygosity in F1 hybrids [32-33]. 

Axiom® Cotton Genotyping Array 

There is another array, the Axiom® Cotton Genotyping Array, which is relatively new in 

this field. It was developed by Affymetrix in collaboration with the National Botanical Research 

Institute, India, and represents one of the most comprehensive tools for high-density SNP 

genotyping in cotton. The array includes 35,550 markers identified in G.hirsutum and G. 

barbadense (Pima cotton), the two species that account for the majority of global cotton production. 

Cotton is crop with a narrow germplasm base, making SNP discovery and genotyping particularly 

challenging due to the low frequency of polymorphisms. Traditional approaches such as 

genotyping-by-sequencing (GBS) have proven inefficient and costly for this genome type. The 

Axiom® Cotton Genotyping Array overcomes these obstacles by providing robust, reproducible, 

and cost-effective genotyping results. 

The markers on the array were selected from multiple sources, including gene-enriched 

genomic sequences of G. hirsutum, genome reduction approaches based on restriction site 

conservation (GR-RSC), and interspecific assemblies of G. hirsutum and G. barbadense. 

Importantly, marker discovery was performed using diverse accessions representing both cultivated 

and wild cotton forms, as well as lines with contrasting fiber qualities, ensuring the arrayôs 
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relevance for both diversity studies and breeding applications [34]. This platform is suitable for a 

wide range of applications: genome-wide association studies (GWAS), QTL mapping, marker-trait 

association, molecular breeding, and SNP discovery. It provides reliable data for analyzing complex 

traits of economic importance and for accelerating the development of new cotton varieties through 

marker-assisted selection. 

GWAS as a tool for dissecting complex traits in plants 

Genome-wide association studies (GWAS) are a powerful approach used to identify genetic 

loci associated with phenotypic traits by scanning the entire genome for statistically significant 

markerïtrait associations. Unlike traditional linkage mapping, which relies on bi-parental 

populations, GWAS leverages natural genetic variation in diverse germplasm collections, offering 

higher resolution for locating causal genes. In plants, GWAS has become an essential tool for 

dissecting the genetic architecture of complex traits, such as yield, quality, and stress tolerance. 

The first genome-wide physical map of G. hirsutum was constructed by Zhang et al. (2012) 

using a BIBAC-based approach. They developed a comprehensive physical map consisting of 3,450 

BIBAC contigs with an N<sub>50</sub> size of 863 kb, spanning approximately 2,244 Mb ð 

covering nearly the entire genome (å 92.6%) and sorting contigs by their A- and D-subgenome 

origins [40]. This map, annotated with ~10,000 BIBAC-end sequences (BESs) (one per ~250 kb), 

provided a crucial platform for fine mapping, gene/QTL cloning, and sequencing efforts [35]. 

Before that, in 2010, a draft physical map of the diploid progenitor species Gossypium 

raimondii (D-genome) was constructed by Lin et al., integrating overgo hybridization probes, 

agarose fingerprinting, and high-information-content fingerprinting (HICF). This connected 1,585 

contigs to a consensus cotton genetic map, anchoring them also to Arabidopsis and grapevine 

genomes, thereby aiding assembly and comparative genomics [36]. 

More recent advances include the development of subgenome-anchored physical maps for 

upland cotton. In 2017, Saski et al. constructed BAC libraries and generated a de novo whole-

genome physical map, partitioning it into A- and D-subgenomes using BES alignment, FISH 

validation, and SNP genetic mapping. This approach delivered the first subgenome-anchored 

physical maps and advanced the road toward obtaining a reference-grade genome assembly. 

One of the earliest systematic applications of GWAS for investigating drought tolerance in 

G. hirsutum was carried out by Hou et al. (2018) [37], who used a natural panel of cotton genotypes 

phenotyped under both water-deficit and well-watered conditions. Their analysis revealed 

significant SNP associations with traits linked to drought adaptation, including loci near genes 

involved in abscisic acid (ABA) signaling, stomatal regulation, and root system development, 

laying the groundwork for molecular markerïassisted selection in breeding for stress tolerance. 

Building on this foundation, Guo et al. (2022) [38] applied the high-density CottonSNP80K 

array to a population of G. hirsutum races, identifying novel loci associated with physiological traits 

such as water-use efficiency and photosynthetic performance under drought conditions. By 

integrating GWAS findings with transcriptomic data, they pinpointed transcription factors such as 

DREB, NAC, and bZIP, along with aquaporin genes essential for maintaining cellular turgor. 

More recently, Sun et al. (2023) [39] conducted GWAS on 150 G. hirsutum genotypes 

grown under normal irrigation and water-limited environments, discovering SNP markers strongly 

correlated with yield components and root morphology under drought stress. These markers were 

recommended for use in marker-assisted and genomic selection to accelerate the introgression of 

drought-tolerance traits into elite lines. 

Collectively, these studies demonstrate that GWAS, especially when paired with high-

density SNP arrays, offers a powerful means of uncovering genes and alleles underlying drought 

response, providing valuable molecular tools for breeding and advancing the understanding of the 

mechanisms driving cottonôs adaptation to water stress, thereby bridging fundamental genomics and 

applied crop improvement to enable the development of climate-resilient cultivars. 

Meanwhile, wild species of Gossypium are recognized as invaluable reservoirs of genetic 

diversity for breeding. They possess traits such as disease resistance and abiotic stress tolerance that 
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can be introgressed into G. hirsutum. Efforts to utilize wild species like G. mustelinum have shown 

improvements in fiber quality through backcrossing generation trials, although reproductive barriers 

such as hybrid breakdown and daylength sensitivity pose challenges [40]. Reviews emphasize how 

untapped genetic variation in wild Gossypium species ð including salt and wilt tolerance ð can 

broaden the genetic base and enhance stress resilience in elite cultivars [41]. 

The combination of high-density SNP arrays, GWAS, and wild species introgression thus 

forms a comprehensive, modern toolkit for cotton breeding. These synergistic approaches accelerate 

the development of improved germplasm exhibiting superior agronomic traits and resilience to 

environmental stresses. 

Conclusion. In this article, we first reviewed the genome assemblies of several key G. 

hirsutum cultivars, including TM-1, CRI-12, and ZM24, which have served as reference materials 

for comparative genomic analyses. We highlighted the pioneering works of Li et al., Zhang et al., 

and Wang et al., who provided high-quality assemblies that have significantly advanced our 

understanding of cotton genome organization, gene content, and structural variation. These genomic 

resources form the foundation for dissecting complex traits such as fiber quality, yield potential, and 

stress tolerance. 

Furthermore, we examined recent advances in genomic tools and breeding strategies for G. 

hirsutum in greater detail. Particular attention was given to the integration of GWAS, high-density 

SNP arrays, and transcriptomic profiling which collectively enhance the resolution of trait mapping 

and accelerate the development of elite cultivars. The works of Fang et al., Huang et al., and Chen 

et al. exemplify the application of these approaches in identifying candidate genes linked to 

agronomically important traits, including salinity tolerance, drought resistance, and improved fiber 

properties. 

By synthesizing current knowledge on genome assemblies and advanced breeding 

methodologies, this review underscores the critical importance of integrating genomic data into 

breeding programs. Such integration not only facilitates a more precise identification of key genetic 

determinants but also enables the design of molecular breeding strategies tailored to global 

agricultural challenges. Ultimately, these insights provide a robust framework for the sustainable 

improvement of G. hirsutum cultivars to meet the demands of both producers and the textile 

industry in the context of climate change and resource limitations. 
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ʄɸפʊɸ (GOSSYPIUM HIRSUTUM) ɻɽʅʆʄʓʅʓר ʈɽʉʋʈʉʊɸʈʓ ɿɸʄɸʅɸʋʀ 

ʉɽʃɽʂʎʀʗʃʓפ ɾױʄʓʉʊɸʈ תʐɯʅ ʄʆʃɽʂʋʃɸʃʓפ ʅɽɻɯɿ ʈɽʊɯʅɼɽ 

 

ɸʤʘʥʛʝʣʴʜʳʝʚʘ ʅ.ʂ.3, 7ʄ05107 ï çɹʠʦʣʦʛʠʷè ɹɹɹ-ʥʳ2 ש ʢʫʨʩ ʤʘʛʠʩʪʨʘʥʪʳ 

ᴆʨʢʝʥ ɸ.1,3, 8D05107 ï çɹʠʦʣʦʛʠʷè ɹɹɹ-ʥʳ1 ש-ʢʫʨʩ ʜʦʢʪʦʨʘʥʪʳ 

ɾʫʤʘʙʘʡ ʅ. ɹ.1, 8D08100 ï çɸʛʨʦʥʦʤʠʷè ɹɹɹ-ʥʳ1 ש-ʢʫʨʩ ʜʦʢʪʦʨʘʥʪʳ 

ʄʘʥʘʙʘʝʚʘ ʐ. ɸ.1,3, ʙʠʦʣʦʛʠʷ סʳʣʳʤʜʘʨʳʥʳש ʢʘʥʜʠʜʘʪʳ, ʧʨʦʬʝʩʩʦʨ 

Mʘʭʤʘʜʞʘʥʦʚ ʉ. ʇ.2, ʘʫʳʣʰʘʨʫʘʰʳʣʳס ץʳʣʳʤʜʘʨʳʥʳש ʢʘʥʜʠʜʘʪʳ, ץʘʫʳʤʜʘʩʪʳʨʳʣסʘʥ ʧʨʦʬʝʩʩʦʨ 

ʊװʩʽʧץʘʥ ɼ.1*, PhD, ץʘʫʳʤʜʘʩʪʳʨʳʣסʘʥ ʧʨʦʬʝʩʩʦʨ 

 
1ϯʣʪʪʳϨ ʙʠʦʪʝʭʥʦʣʦʛʠʷ ʦʨʪʘʣʳϤʳ, ɸʩʪʘʥʘ Ϩ., ϧʘʟʘϨʩʪʘʥ 

2«ʄʘϨʪʘ ʞϸʥʝ ʙʘϨʰʘ ʘʫʳʣ ʰʘʨʫʘʰʳʣʳϤʳ ʪϸʞʽʨʠʙʝ ʩʪʘʥʮʠʷʩʳè ɾʐʉ, ʊϮʨʢʽʩʪʘʥ ʦʙʣ.,  

ɸʪʘʢʝʥʪ ʘ., ϧʘʟʘϨʩʪʘʥ 
3ʃ.ʅ.ɻʫʤʠʣʝʚ ʘʪʳʥʜʘϤʳ ɽʫʨʘʟʠʷ ϰʣʪʪʳϨ ʫʥʠʚʝʨʩʠʪʝʪʽ, ɸʩʪʘʥʘ Ϩ., ϧʘʟʘϨʩʪʘʥ 

 

ɸשʜʘʪʧʘ. ʉʦסשʳ ʦʥ ʞʳʣʜʘ ʛʝʥʦʤʜʳ ʩʝʢʚʝʥʠʨʣʝʫʜʝʛʽ ʞʝʪʽʩʪʽʢʪʝʨ Gossypium hirsutum-ʜʳ 

ʟʝʨʪʪʝʫʜʽ ʪװʙʝʛʝʡʣʽ ᴇʟʛʝʨʪʪʽ, ᴇʡʪʢʝʥʽ ʙײʨʳʥסʳ ʬʨʘʛʤʝʥʪʪʝʣʛʝʥ ץʳʩץʘ ʞʠʥʘץʪʘʨ ʝʥʜʽ ʪʦʣʳץ ʜʝʨʣʽʢ, 

ʭʨʦʤʦʩʦʤʘ ʜʝשʛʝʡʽʥʜʝʛʽ ʛʝʥʦʤʜʳץ ʢʘʨʪʘʣʘʨסʘ ʘʡʥʘʣʜʳ. ɹײʣ ʰʦʣʫʜʘ G. hirsutum-ʥʳש ʥʝʛʽʟʛʽ 

ʢʫʣʴʪʠʚʘʨʣʘʨʳʥʳש ʛʝʥʦʤʜʳץ ʞʠʥʘץʪʘʨʳ ץʘʨʘʩʪʳʨʳʣʜʳ, ʦʣʘʨʜʳש ʽʰʽʥʜʝ ʘʣסʘʰץʳ ʞʦסʘʨʳ ʩʘʧʘʣʳ 

ʛʝʥʦʤʜʳץ ʞʠʥʘץʪʳ ץʘʤʪʘʤʘʩʳʟ ʝʪʢʝʥ TM-1 ʵʪʘʣʦʥʜʳץ ʣʠʥʠʷʩʳ ʥʝʛʽʟʛʽ ʦʨʳʥ ʘʣʘʜʳ. ɹײʜʘʥ ʢʝʡʽʥ 

ʛʝʥʦʤ ײץʨʳʣʳʤʳʥ, ʛʝʥʜʽʢ ײץʨʘʤʳʥ ʞᴅʥʝ ײץʨʳʣʳʤʜʳץ ʚʘʨʠʘʮʠʷʣʘʨʜʳ ʪװʩʽʥʫʜʽ ʞʝʪʽʣʜʽʨʛʝʥ CRI-12, 

ZM24 ʞᴅʥʝ ʙʘʩץʘ ʜʘ ʵʣʠʪʘʣʳץ ʩʝʣʝʢʮʠʷʣʳץ ʪʝʢʪʘʨʤʘץʪʘʨʳ ץʘʨʘʩʪʳʨʳʣʜʳ. ɹײʣ ʛʝʥʦʤʜʳץ ʨʝʩʫʨʩʪʘʨ 

ʪʘʣʰʳץ ʩʘʧʘʩʳ, ᴇʥʽʤʜʽʣʽʢ ʞᴅʥʝ ʩʪʨʝʩʩ ʪᴇʟʽʤʜʽʣʽʛʽ ʩʠʷץʪʳ ʤʘשʳʟʜʳ ʙʝʣʛʽʣʝʨʜʽש ʛʝʥʝʪʠʢʘʣʳץ ʥʝʛʽʟʽʥ 

ʘʥʳץʪʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ʂʝʡʽʥ ʛʝʥʦʤʜʳײץ ץʨʘʣʜʘʨ ʤʝʥ ʩʝʣʝʢʮʠʷ ʩʪʨʘʪʝʛʠʷʣʘʨʳʥʜʘסʳ ʩʦסשʳ 

ʞʝʪʽʩʪʽʢʪʝʨʽ ʪʘʣץʳʣʘʥʜʳ. ᴄʩʽʨʝʩʝ, GWAS ʟʝʨʪʪʝʫʣʝʨʽʥʝ, ʞʦסʘʨʳ ʪʳסʳʟʜʳץʪʘסʳ SNP ʤʘʩʩʠʚʪʝʨʽʥʝ, 

ʪʨʘʥʩʢʨʠʧʪʦʤʜʳץ ʧʨʦʬʠʣʴʜʝʫʛʝ ʝʨʝʢʰʝ ʢᴇשʽʣ ʙᴇʣʽʥʜʽ, ʩʝʙʝʙʽ ʦʣʘʨ ʙʝʣʛʽʣʝʨʜʽ ʢʘʨʪʘʣʘʫʜʳ ʞᴅʥʝ 

ʢʘʥʜʠʜʘʪ-ʛʝʥʜʝʨʜʽ ʘʥʳץʪʘʫʜʳ ʞʝʜʝʣʜʝʪʝʜʽ. ɻʝʥʦʤʜʳץ ʞʠʥʘץʪʘʨ ʤʝʥ ʤʦʣʝʢʫʣʘʣʳץ ʩʝʣʝʢʮʠʷʜʘסʳ 

ʧʨʦʛʨʝʩʪʽ ץʦʨʳʪʳʥʜʳʣʘʡ ʦʪʳʨʳʧ, ʙײʣ ʰʦʣʫ ʪײʨʘץʪʳ ᴅʨʽ ʞʦסʘʨʳ ᴇʥʽʤʜʽ ʩʦʨʪʪʘʨʜʳ ʜʘʤʳʪʫʜʘ 

ʛʝʥʦʤʜʳץ ʨʝʩʫʨʩʪʘʨʜʳש ʥʝʛʽʟʛʽ ʨᴇʣʽʥ ʘʡץʳʥʜʘʡʜʳ. 

ʊ̔ ʨʝʢ ʩᴇʟʜʝʨ: ʄʘץʪʘ (Gossypium hirsutum), ʪʦʣʳץ ʛʝʥʦʤʜʳ ʩʝʢʚʝʥʠʨʣʝʫ, ʛʝʥʦʤʜʳץ ʞʠʥʘץ, 

ʧʘʥʛʝʥʦʤ, GWAS, ʤʦʣʝʢʫʣʘʣʳץ ʩʝʣʝʢʮʠʷ, ײץʨʳʣʳʤʜʳץ ʚʘʨʠʘʮʠʷʣʘʨ. 
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ɻɽʅʆʄʅʓɽ ʈɽʉʋʈʉʓ ʍʃʆʇʏɸʊʅʀʂɸ (GOSSYPIUM HIRSUTUM) ʂɸʂ ʄʆʃɽʂʋʃʗʈʅɸʗ 

ʆʉʅʆɺɸ ɼʃʗ ʉʆɺʈɽʄɽʅʅʓʍ ʉɽʃɽʂʎʀʆʅʅʓʍ ʈɸɿʈɸɹʆʊʆʂ 

 

ɸʤʘʥʛʝʣʴʜʳʝʚʘ ʅ.ʂ.3, ʤʘʛʠʩʪʨʘʥʪ 2 ʢʫʨʩʘ ʆʇ 7ʄ05107 ï çɹʠʦʣʦʛʠʷè 

ᴆʨʢʝʥ ɸ.1,3, ʤʘʛʠʩʪʨ ʝʩʪʝʩʪʚʝʥʥʳʭ ʥʘʫʢ, ʜʦʢʪʦʨʘʥʪ 1 ʢʫʨʩʘ ʆʇ 8D05107 ï çɹʠʦʣʦʛʠʷè 

ɾʫʤʘʙʘʡ ʅ. ɹ.1, ʤʘʛʠʩʪʨ ʝʩʪʝʩʪʚʝʥʥʳʭ ʥʘʫʢ, ʜʦʢʪʦʨʘʥʪ 1 ʢʫʨʩʘ ʆʇ 8D08100 ï çɸʛʨʦʥʦʤʠʷè  

ʄʘʥʘʙʘʝʚʘ ʐ. ɸ.1,3, ʢʘʥʜʠʜʘʪ, ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ ʧʨʦʬʝʩʩʦʨ 

Mʘʭʤʘʜʞʘʥʦʚ ʉ.ʇ.2, ʢʘʥʜʠʜʘʪ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ, ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʡ ʧʨʦʬʝʩʩʦʨ 

ʊװʩʽʧץʘʥ ɼ.1*, PhD, ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʡ ʧʨʦʬʝʩʩʦʨ 

 
1ʅʘʮʠʦʥʘʣʴʥʳʡ ʮʝʥʪʨ ʙʠʦʪʝʭʥʦʣʦʛʠʠ, ɸʩʪʘʥʘ, ʂʘʟʘʭʩʪʘʥ 

2ʉʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʘʷ ʦʧʳʪʥʘʷ ʩʪʘʥʮʠʷ ʭʣʦʧʢʦʚʦʜʩʪʚʘ ʠ ʙʘʭʯʝʚʦʜʩʪʚʘ, ʩ ɸʪʘʢʝʥʪ, ʊʫʨʢʝʩʪʘʥʩʢʘʷ 

ʦʙʣ., ʂʘʟʘʭʩʪʘʥ 
3ɽʚʨʘʟʠʡʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʃ.ʅ. ɻʫʤʠʣʝʚʘ, ʛ. ɸʩʪʘʥʘ, ʂʘʟʘʭʩʪʘʥ 

 

ɸʥʥʦʪʘʮʠʷ. ɼʦʩʪʠʞʝʥʠʷ ʚ ʦʙʣʘʩʪʠ ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ ʛʝʥʦʤʘ ʟʘ ʧʦʩʣʝʜʥʝʝ ʜʝʩʷʪʠʣʝʪʠʝ 

ʨʘʜʠʢʘʣʴʥʦ ʠʟʤʝʥʠʣʠ ʥʘʰʝ ʧʦʥʠʤʘʥʠʝ Gossypium hirsutum, ʧʨʝʚʨʘʪʠʚ ʨʘʥʝʝ ʬʨʘʛʤʝʥʪʠʨʦʚʘʥʥʳʝ 

ʢʦʨʦʪʢʦʯʠʪʥʳʝ ʩʙʦʨʢʠ ʚ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʣʥʳʝ, ʭʨʦʤʦʩʦʤʥʳʝ ʢʘʨʪʳ ʛʝʥʦʤʘ. ɺ ʜʘʥʥʦʤ ʦʙʟʦʨʝ 

ʨʘʩʩʤʦʪʨʝʥʳ ʛʝʥʦʤʥʳʝ ʩʙʦʨʢʠ ʢʣʶʯʝʚʳʭ ʢʫʣʴʪʠʚʘʨʦʚ G. hirsutum, ʥʘʯʠʥʘʷ ʩ ʵʪʘʣʦʥʥʦʡ ʣʠʥʠʠ TM-1, 

ʢʦʪʦʨʘʷ ʧʦʩʣʫʞʠʣʘ ʦʩʥʦʚʦʡ ʜʣʷ ʧʝʨʚʳʭ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʭ ʛʝʥʦʤʥʳʭ ʩʙʦʨʦʢ. ɼʘʣʝʝ 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʪʘʢʠʝ ʢʫʣʴʪʠʚʘʨʳ, ʢʘʢ CRI-12, ZM24 ʠ ʨʷʜ ʵʣʠʪʥʳʭ ʩʝʣʝʢʮʠʦʥʥʳʭ ʣʠʥʠʡ, ʯʴʠ 

ʩʙʦʨʢʠ ʫʪʦʯʥʠʣʠ ʟʥʘʥʠʷ ʦ ʩʪʨʫʢʪʫʨʝ ʛʝʥʦʤʘ, ʩʦʩʪʘʚʝ ʛʝʥʦʚ ʠ ʩʪʨʫʢʪʫʨʥʳʭ ʚʘʨʠʘʮʠʷʭ. ʕʪʠ ʛʝʥʦʤʥʳʝ 

ʨʝʩʫʨʩʳ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʚʘʞʥʳʝ ʩʚʝʜʝʥʠʷ ʦ ʛʝʥʝʪʠʯʝʩʢʦʡ ʦʩʥʦʚʝ ʪʘʢʠʭ ʧʨʠʟʥʘʢʦʚ, ʢʘʢ ʢʘʯʝʩʪʚʦ 

ʚʦʣʦʢʥʘ, ʫʨʦʞʘʡʥʦʩʪʴ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʩʪʨʝʩʩʘʤ. ɼʘʣʝʝ ʚ ʦʙʟʦʨʝ ʦʙʩʫʞʜʘʶʪʩʷ ʩʦʚʨʝʤʝʥʥʳʝ 

ʛʝʥʦʤʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʠ ʩʪʨʘʪʝʛʠʠ ʩʝʣʝʢʮʠʠ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʝʥʦ GWAS-ʠʩʩʣʝʜʦʚʘʥʠʷʤ, 

ʚʳʩʦʢʦʧʣʦʪʥʳʤ SNP-ʤʘʩʩʠʚʘʤ, ʪʨʘʥʩʢʨʠʧʪʦʤʥʦʤʫ ʧʨʦʬʠʣʠʨʦʚʘʥʠʶ, ʢʦʪʦʨʳʝ ʫʩʢʦʨʷʶʪ 

ʢʘʨʪʠʨʦʚʘʥʠʝ ʧʨʠʟʥʘʢʦʚ ʠ ʚʳʷʚʣʝʥʠʝ ʢʘʥʜʠʜʘʪʥʳʭ ʛʝʥʦʚ. ʆʙʦʙʱʘʷ ʧʨʦʛʨʝʩʩ ʚ ʦʙʣʘʩʪʠ ʛʝʥʦʤʥʳʭ 

ʩʙʦʨʦʢ ʠ ʤʦʣʝʢʫʣʷʨʥʦʡ ʩʝʣʝʢʮʠʠ, ʜʘʥʥʳʡ ʦʙʟʦʨ ʧʦʜʯʝʨʢʠʚʘʝʪ ʮʝʥʪʨʘʣʴʥʫʶ ʨʦʣʴ ʛʝʥʦʤʥʳʭ ʨʝʩʫʨʩʦʚ 

ʚ ʩʦʟʜʘʥʠʠ ʫʩʪʦʡʯʠʚʳʭ ʠ ʚʳʩʦʢʦʫʨʦʞʘʡʥʳʭ ʩʦʨʪʦʚ, ʦʪʚʝʯʘʶʱʠʭ ʤʠʨʦʚʳʤ ʘʛʨʘʨʥʳʤ ʠ 

ʧʨʦʤʳʰʣʝʥʥʳʤ ʚʳʟʦʚʘʤ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʍʣʦʧʯʘʪʥʠʢ (Gossypium hirsutum), ʧʦʣʥʦʝ ʩʝʢʚʝʥʠʨʦʚʘʥʠʝ ʛʝʥʦʤʘ, 

ʛʝʥʦʤʥʘʷ ʩʙʦʨʢʘ, ʧʘʥʛʝʥʦʤ, GWAS, ʤʦʣʝʢʫʣʷʨʥʘʷ ʩʝʣʝʢʮʠʷ, ʩʪʨʫʢʪʫʨʥʳʝ ʚʘʨʠʘʮʠʠ. 
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ʉʆʃʊתʉʊɯʂ פɸɿɸפʉʊɸʅ ɾɸנɼɸʁʓʅɼɸ ʐɸʈʋɸʐʓʃʓױפ-פʅɼʓ ɹɽʃɻɯʃɽʈɯ 

ɹʆʁʓʅʐɸ ɾɸɿɼʓפ ɾױʄʉɸפ ɹʀɼɸʁ ʃʀʅʀʗʃɸʈʓʅ ɹɸנɸʃɸʋ 
 

ɹʘʙʢʝʥʦʚ ɸ.ʊ., ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ סʳʣʳʤʜʘʨʳʥʳש ʢʘʥʜʠʜʘʪʳ 

 babkenov64@mail.ru, https://orcid.org/0000-0001-9939-0966 

ʉʘʷʥʦʚ ɸ.ʊ.* , ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ סʳʣʳʤʜʘʨʳʥʳש ʤʘʛʠʩʪʨʽ 

 aidos_sayanov@mail.ru, https://orcid.org/0000-0001-6594-2160 

ɹʘʙʢʝʥʦʚʘ ʉ.ɸ., ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ סʳʣʳʤʜʘʨʳʥʳש ʢʘʥʜʠʜʘʪʳ 

 s.babkenova@mail.ru; https://orcid.org/0000-0002-3239-5575 

ʂʘʠʨʞʘʥʦʚ ɽ. ʂ., ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ סʳʣʳʤʜʘʨʳʥʳש ʤʘʛʠʩʪʨʽ 

 yelzhas_90@mail.ru 

ɼʘʰʢʝʚʠʯ ʉ.ʄ., ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ סʳʣʳʤʜʘʨʳʥʳש ʢʘʥʜʠʜʘʪʳ 

 vetca@mail.ru 

ʐʝʣʘʝʚʘ ʊ.ɺ.,  tatyana.shelaewa@yandex.kz 

 

çɸ.ʀ. ɹʘʨʘʝʚ ʘʪʳʥʜʘϤʳ ʘʩʪʳϨ ʰʘʨʫʘʰʳʣʳϤʳ Ϥʳʣʳʤʠ-Ϻʥʜʽʨʽʩʪʽʢ ʦʨʪʘʣʳϤʳè ɾʐʉ 

ʅʘʫʯʥʳʡ ʢʝʥʪʽ, ϧʘʟʘϨʩʪʘʥ 

 

ɸשʜʘʪʧʘ. פʘʟʘץʩʪʘʥʜʘ ʥʝʛʽʟʛʽ ʵʢʩʧʦʨʪʪʳץ ʜʘץʳʣ ʞʘʟʜʳץ ʙʠʜʘʡ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ᴄʣʝʤʜʽʢ 

ʥʘʨʳץץʘ ʩʘʪʳʣʘʪʳʥ ʘʩʪʳץʪʳש ʥʝʛʽʟʛʽ װʣʝʩʽ ʉʦʣʪװʩʪʽʢ פʘʟʘץʩʪʘʥʜʘ ᴇʩʽʨʽʣʛʝʥ ʞʘʟʜʳץ ʙʠʜʘʡ ʜᴅʥʽ ʙʦʣʳʧ 

ʪʘʙʳʣʘʜʳ, ʦʥʜʘ ʦʩʳ ʜʘץʳʣ ʩʝʙʽʣʝʪʽʥ ʝʛʽʩ ʘʣץʘʧʪʘʨʳ 85% - סʘ ʞʝʪʝʜʽ, ʙײʣ ʰʘʤʘʤʝʥ 10 ʤʣʥ. ʛʘ ײץʨʘʡʜʳ. 

ʉʦʣʪװʩʪʽʢ פʘʟʘץʩʪʘʥʥʳש ʢװʨʪ ʢʦʥʪʠʥʝʥʪʘʣʜʳ ʢʣʠʤʘʪʳ ʞʘסʜʘʡʳʥʜʘ ʙʠʜʘʡ ᴇʥʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫ װʰʽʥ, 

ʩʝʣʝʢʮʠʷʣʳץ ʙʘסʜʘʨʣʘʤʘʣʘʨʜʘ ʩʝʣʝʢʮʠʦʥʝʨʣʝʨʜʽש ʥʘʟʘʨʳʥ ʣʠʤʠʪʪʝʨʛʝ, ʩʳʨʪץʳ ʦʨʪʘ ʬʘʢʪʦʨʣʘʨʳʥʘ 

ʪᴇʟʽʤʜʽ, ʙᴅʩʝʢʝʛʝ ץʘʙʽʣʝʪʪʽ ʩʦʨʪʪʘʨʜʳ ײץʨʫסʘ ʘʫʜʘʨʫ ץʘʞʝʪ. ɿʝʨʪʪʝʫʜʽש ʤʘץʩʘʪʳ-ʞʘʟʜʳץ ʞײʤʩʘץ 

ʙʠʜʘʡʜʳש ʣʠʥʠʷʣʘʨʳʥ ʢʝʰʝʥʜʽ ʙʘסʘʣʘʫ ʞᴅʥʝ ʵʢʦʥʦʤʠʢʘʣʳײץ ץʥʜʳ ʙʝʣʛʽʣʝʨ ʙʦʡʳʥʰʘ 

ʧʝʨʩʧʝʢʪʠʚʘʣʳװ ץʣʛʽʣʝʨʜʽ ʘʥʳץʪʘʫ. ɸ.ʀ. ɹʘʨʘʝʚʘ ʘʪʳʥʜʘסʳ "ɸʩʪʳץ ʰʘʨʫʘʰʳʣʳסʳ סʳʣʳʤʠ-ᴇʥʜʽʨʽʩʪʽʢ 

ʦʨʪʘʣʳסʳ" ɾʐʉ, ʞʘʟʜʳץ ʙʠʜʘʡ ʩʝʣʝʢʮʠʷʩʳ ʟʝʨʪʭʘʥʘʩʳʥʳש ʩʪʘʮʠʦʥʘʨʳʥʘ 2023-2024 ʞʳʣʜʘʨʳ 

ʩʝʙʽʣʛʝʥ  ʞʘʟʜʳץ ʞײʤʩʘץ ʙʠʜʘʡʜʳ33 ש ʣʠʥʠʷʩʳ ʟʝʨʪʪʝʣʜʽ. ʌʝʥʦʣʦʛʠʷʣʳץ ʙʘץʳʣʘʫʣʘʨ (ʝʛʽʥʥʽש ʰʳסʫʳ, 

ʤʘʩʘץʪʘʫʳ, ʧʽʩʽʧ-ʞʝʪʽʣʫ), ײץʨסʘץʰʳʣʳץץʘ ʞᴅʥʝ ʞʘʪʳʧץʘʣʫסʘ ʪᴇʟʽʤʜʽʣʽʢ פʈ ɸʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ 

ᴇʩʽʤʜʽʢʪʝʨʽʥʝ ʩʦʨʪʪʳץ ʩʳʥʘץ ʞװʨʛʽʟʫ ᴅʜʽʩʪʝʤʝʩʽʥʝ ʩᴅʡʢʝʩ ʦʨʳʥʜʘʣʜʳ. ɿʝʨʪʪʝʫʜʝʛʽ װʣʛʽʥʽ ʪʘʫʘʨʣʳץ 

ʞʽʢʪʝʫ ʄɽʄʉʊ 1046-2008 ײʣʪʪʳץ ʩʪʘʥʜʘʨʪʳʥʳש ʪʘʣʘʧʪʘʨʳ ʥʝʛʽʟʽʥʜʝ ʞװʟʝʛʝ ʘʩʳʨʳʣʜʳ, 

ʥʘʫʙʘʡʭʘʥʘʣʳץ ץʘʩʠʝʪʪʝʨʽ ʞʽʢʪʝʫ ʥʦʨʤʘʣʘʨʳ ʥʝʛʽʟʽʥʜʝ ʘʥʳץʪʘʣʜʳ. ʆʩʳʣʘʡʰʘ, ʝʢʽ ʞʳʣʜʳץ ʟʝʨʪʪʝʫ 

ʙʘʨʳʩʳʥʜʘ ʞʘʟʜʳץ ʞײʤʩʘץ ʙʠʜʘʡʜʳ33 ש ʣʠʥʠʷʩʳʥʘʥ ʩʪʘʥʜʘʨʪʪʘʥ ʘʨʪʳץ ᴇʥʽʤʜʽʣʽʢ ʢᴇʨʩʝʪʢʝʥ 8 ʣʠʥʠʷ 

ʘʥʳץʪʘʣʜʳ: 224/14, 132/15, 169/15, 73/15, 285/16, 241/14, 182/14 ʞᴅʥʝ 249/14-4. ʅʘʪʫʨʘʣʳץ ʩʘʣʤʘסʳ  

ʙʦʡʳʥʰʘ ʝש ʞʦסʘʨʳ  ʢʝʣʝʩʽ ʣʠʥʠʷʣʘʨ: 347/11, 132/15, 249/14-4 ʞᴅʥʝ 326/16-2. ʐʳʥʳʣʳסʳ ʞʦסʘʨʳ 

ʢᴇʨʩʝʪʢʽʰʪʝʨ ʢʝʣʝʩʽ ʣʠʥʠʷʣʘʨʜʘ ʙʘʡץʘʣʘʜʳ: 224/14, 132/15, 241/14 ʞᴅʥʝ 204/14-2. ɾʝʣʽʤʰʝʥʽש  

ʤᴇʣʰʝʨʽ ʞʦסʘʨʳ ʢʝʣʝʩʽ  ʣʠʥʠʷʣʘʨ: 73/15, 132/15, 86/15 ʞᴅʥʝ 241/14. ɾʝʣʽʤʰʝʥʽש  ʩʘʧʘʩʳʥʳש ʙʽʨʽʥʰʽ 

ʪʦʙʳʥʜʘ (45-75 ʙʽʨʣʽʢ ʊɼʂ) 14 ʣʠʥʠʷ ʢʽʨʝʜʽ: 204/14-2, 249/14-4, 241/14-2 ʞᴅʥʝ ʪ. ʙ. ɸʩʪʳץ ʩʘʧʘʩʳʥʳש 

ʢᴇʨʩʝʪʢʽʰʪʝʨʽ ʙʦʡʳʥʰʘ ʢװʰʪʽ ʙʠʜʘʡסʘ ʞʽʢʪʝʫ ʥʦʨʤʘʣʘʨʳʥʘ ʩᴅʡʢʝʩ 2 ʣʠʥʠʷ ʙᴇʣʽʥʜʽ: 285/16 ʞᴅʥʝ 

241/14. ʐʘʨʫʘʰʳʣʳײץ ץʥʜʳ ʙʝʣʛʽʣʝʨ ʢʝʰʝʥʽ ʙʦʡʳʥʰʘ 2 ʧʝʨʩʧʝʢʪʠʚʘʣʳץ ʣʠʥʠʷ ʪʘשʜʘʣʜʳ: 285/16 

ʞᴅʥʝ 241/14.  

ʊʽʨʝʢ ʩᴇʟʜʝʨ: ʞʘʟʜʳץ ʞײʤʩʘץ ʙʠʜʘʡ, ʩʦʨʪ, ᴇʥʽʤʜʽʣʽʢ, ʥʘʪʫʨʘʣʳץ ʩʘʣʤʘץ, ʰʳʥʳʣʳסʳ, ʞʝʣʽʤʰʝ 

ʤᴇʣʰʝʨʽ, ʞʝʣʽʤʰʝ ʩʘʧʘʩʳ. 

 

ʂʽʨʽʩʧʝ. ɾʘʟʜʳץ ʙʠʜʘʡ-ʞʝʨ ʰʘʨʳʥʜʘסʳ ʝש ʢᴇʥʝ ʞᴅʥʝ ʝש ʢᴇʧ ʪʘʨʘʣסʘʥ ײץʥʜʳ 

ʜʘץʳʣʜʘʨʜʳש ʙʽʨʽ. ɹʠʜʘʡ ʜᴅʥʜʝʨʽʥʝʥ ʘʣʳʥסʘʥ ײʥ ʥʘʥ ʧʽʩʽʨʫ, ʤʘʢʘʨʦʥ ʞᴅʥʝ ʢʦʥʜʠʪʝʨʣʽʢ 

ᴇʥʽʤʜʝʨ ʞʘʩʘʫ װʰʽʥ ץʦʣʜʘʥʳʣʘʜʳ. פʘʟʘץʩʪʘʥʜʘ ʥʝʛʽʟʛʽ ʵʢʩʧʦʨʪʪʳץ ʜʘץʳʣ ʞʘʟʜʳץ ʙʠʜʘʡ 

ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ.  ɹʽʟʜʽש ʝʣʽʤʽʟ ʘʩʪʳץ ʵʢʩʧʦʨʪʳ ʙʦʡʳʥʰʘ ᴅʣʝʤʜʝʛʽ ʝש ʽʨʽ ʵʢʩʧʦʨʪʪʘʫʰʳ 

ʝʣʜʝʨʜʽש ʦʥʜʳסʳʥʘ ʢʽʨʝʜʽ. ɹײʣ ʨʝʪʪʝ ᴅʣʝʤʜʽʢ ʙʠʜʘʡ ʥʘʨʳסʳʥʜʘסʳ ץʘʟʘץʩʪʘʥʜʳץ ʘʩʪʳץʪʳש 

 ʦʨʳʪʳʥʜʳʩʳ ʙʦʡʳʥʰʘ ʜᴅʥʜʽ ʞᴅʥʝץ ʳסʞʳʣ 2024 שʨʘʡʜʳ. ɽʛʽʥ ʞʠʥʘʫʜʳײץ  ʣʝʩʽ 3,5%װ

ʙײʨʰʘץʪʳ ʜʘץʳʣʜʘʨʜʳש ʞʘʣʧʳ ᴇʥʽʤʽ 26,6 ʤʣʥ. ʪʦʥʥʘʥʳ ײץʨʘʜʳ, ʦʨʪʘʰʘ ᴇʥʽʤʜʽʣʽʛʽ 16,0 ʮ/ʛʘ 

 ʜʝʨʝʛʽ ʙʦʡʳʥʰʘ 2024 ʞʳʣʳ שʩʘʫʜʘ ʞᴅʥʝ ʠʥʪʝʛʨʘʮʠʷ ʤʠʥʠʩʪʨʣʽʛʽʥʽ שʩʪʘʥʥʳץʘʟʘפ  .[1]

ʵʢʩʧʦʨʪץʘ ʰʘʤʘʤʝʥ 12 ʤʣʥ.ʪʦʥʥʘ ʘʩʪʳץ ʞᴇʥʝʣʪʽʣʜʽ [2]. ᴄʣʝʤʜʽʢ ʥʘʨʳץʪʘ ʩʘʪʳʣʘʪʳʥ 
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ʘʩʪʳץʪʳש ʥʝʛʽʟʛʽ װʣʝʩʽ ʉʦʣʪװʩʪʽʢ פʘʟʘץʩʪʘʥʜʘ ᴇʩʽʨʽʣʛʝʥ ʞʘʟʜʳץ ʙʠʜʘʡ ʜᴅʥʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ, 

ʦʥʜʘ ʦʩʳ ʜʘץʳʣʜʳש ʝʛʽʩ ʘʣץʘʧʪʘʨʳ 85% - סʘ ʞʝʪʝʜʽ, ʙײʣ ʰʘʤʘʤʝʥ 10 ʤʣʥ. ʛʘ ײץʨʘʡʜʳ. 

ɼʘץʳʣʜʳש ʦʨʪʘʰʘ ᴇʥʽʤʜʽʣʽʛʽ ʩʦסשʳ 10 ʞʳʣʜʘ ʰʘʤʘʤʝʥ 12 ʮ/ʛʘ ײץʨʘʡʜʳ, ʘʣ ʂʘʥʘʜʘʜʘ ʙײʣ 

ʢᴇʨʩʝʪʢʽʰ ץʘʟʽʨʛʽ ʫʘץʳʪʪʘ 25 ʮ / ʛʘ ʜʝשʛʝʡʽʥʜʝ, ʙײʣ פʘʟʘץʩʪʘʥʜʘסʳʜʘʥ ʝʢʽ ʝʩʝ ʞʦסʘʨʳ [3]. 

ʄײʥʳש ʩʝʙʝʧʪʝʨʽʥʽש ʙʽʨʽ-ʉʦʣʪװʩʪʽʢ פʘʟʘץʩʪʘʥ ʢʣʠʤʘʪʳʥʳש ʢװʨʪ ʢʦʥʪʠʥʝʥʪʘʣʜʳʣʳסʳ ʤʝʥ 

 שᴇʥʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫʜʳ שʙʠʜʘʡʜʳ ץʳ ʞʘʟʜʳסʪʘץʣ ʘʡʤʘײʳ-ʙסʘʣ ʪʘʧʰʳʣʳסʳ. ʓʣסʰʳʣʳץʘסʨײץ

ʥʝʛʽʟʛʽ ʰʝʢʪʝʫʰʽ ʬʘʢʪʦʨʳ ʞʘʫʳʥ-ʰʘʰʳʥʥʳש ʦʨʪʘʰʘ ʞʳʣʜʳץ ʤᴇʣʰʝʨʽ 320-350 ʤʤ, 

ʘʡʤʘץʪʘסʳ ʥʝʛʽʟʛʽ ʩʪʨʝʩʩ ʬʘʢʪʦʨʣʘʨʳʥʳש ʙʽʨʽ ᴇʩʽʤʜʽʢʪʝʨʜʽש ᴇʩʫʽ ʤʝʥ ʜʘʤʫʳʥʳש ʤʘשʳʟʜʳ 

ʢʝʟʝשʜʝʨʽʥʜʝʛʽ ײץʨסʘץ ʞʘסʜʘʡʣʘʨ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʉʦʣʪװʩʪʽʢ פʘʟʘץʩʪʘʥʜʘ ᴅʨʪװʨʣʽ 

 שʪʘʥ ᴇʥʽʤʜʽʣʽʢʪʽץʘʡʪʘʣʘʥʘʜʳ. ʉʦʥʜʳץ ʞʳʣ ʽʰʽʥʜʝ 2-3 ʨʝʪ 5 ץʰʳʣʳץʘסʨײץ ʳסʪʘץʳʥʜʳʣʳץʘʨץ

ᴇʟʛʝʨʛʽʰʪʽʛʽ ʞʦסʘʨʳ, ʘʣ ʘʣʜʳסשʳ ʜʘץʳʣסʘ ʞᴅʥʝ ʬʦʥסʘ ʙʘʡʣʘʥʳʩʪʳ ʦʣ 30% ʥʝʤʝʩʝ ʦʜʘʥ ʜʘ 

ʢᴇʧʢʝ ᴇʟʛʝʨʝʜʽ. [4,5]. ʄᴅʩʝʣʝʥ, 2010 ײץʨסʘץ ʞʳʣʳ ʙʠʜʘʡʜʳש ʦʨʪʘʰʘ ᴇʥʽʤʜʽʣʽʛʽ ʥʝʙᴅʨʽ 9 ʮ/ʛʘ 

 .ʨʘʜʳײץ

ʆʩʳסʘʥ ʙʘʡʣʘʥʳʩʪʳ, ʦʩʳ ʘʡʤʘץʪʘסʳ ʛʝʥʝʪʠʢʘʣʳץ-ʩʝʣʝʢʮʠʷʣʳץ ʟʝʨʪʪʝʫʣʝʨʜʝ 

 .ʘ ʝʨʝʢʰʝ ʥʘʟʘʨ ʘʫʜʘʨʳʣʘʜʳסʘ ʪᴇʟʽʤʜʽʣʽʢ ʧʝʥ ᴇʥʽʤʜʽʣʽʢʪʽ ʘʨʪʪʳʨʫץץʰʳʣʳץʘסʨײץ

 ʨʪ-ʢʦʥʪʠʥʝʥʪʪʽʢ ʢʣʠʤʘʪװʩʘʧʘʩʳ ʘʫʘ-ʨʘʡʳʥʘ ʙʘʡʣʘʥʳʩʪʳ, ʘʣ ʢ שʙʠʜʘʡʜʳ ץʩʪʘʥʜʳץʘʟʘפ

ʞʦסʘʨʳ ʩʘʧʘʣʳ ʩʠʧʘʪʪʘʤʘʣʘʨʳ ʙʘʨ ʙʠʜʘʡ ʜᴅʥʽʥʽץ שʘʣʳʧʪʘʩʫʳʥʘ ʳץʧʘʣ ʝʪʝʜʽ. ɸʣʘʡʜʘ, פʈ 

ɸʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ ʤʠʥʠʩʪʨʣʽʛʽʥʽש ʜʝʨʝʢʪʝʨʽ ʙʦʡʳʥʰʘ ʩʦסשʳ װʰ ʞʳʣʜʘ ײץʨʘʤʳʥʜʘ 

ʞʝʣʽʤʰʝ ʤᴇʣʰʝʨʽ 23,0% ʙʦʣʘʪʳʥ ʙʠʜʘʡ ʜᴅʥʽʥʽװ שʣʝʩʽ 64,7% - ʳʥ ʘʣʜʳ, ʘʣ ʤײʥʜʘʡ ʘʩʪʳץʪʳש 

   .ʨʘʜʳ [6]ײץ - ʣʝʩʽ ᴅʜʝʪʪʝ 80-90%װ

  ʂʝʰʝʥʜʽ ʘʟʳץ-ʪװʣʽʢ ʙʠʜʘʡʳʥʳש ʪʘʫʘʨʣʳץ ʩʘʧʘʩʳʥʳש ʪᴇʤʝʥʜʝʫʽʥʝ ᴅʢʝʣʛʝʥ 

ʞʘסʜʘʡʳʥʳש ʙʽʨʥʝʰʝ ʩʝʙʝʧʪʝʨʽ ʙʘʨ: ʪʝʤʧʝʨʘʪʫʨʘʥʳש ᴇʟʛʝʨʫʽ, ʚʝʛʝʪʘʮʠʷʣʳץ ʢʝʟʝשʜʝʛʽ 

ʟʠʷʥʢʝʩʪʝʨ ʤʝʥ ʘʫʨʫʣʘʨ ʜᴅʥʜʝʛʽ ʞʝʣʽʤʰʝ ʤᴇʣʰʝʨʽ ʤʝʥ ʩʘʧʘʩʳʥ ʪᴇʤʝʥʜʝʪʝʜʽ, ʘץʫʳʟ 

ʟʘʪʪʘʨʳʥʳש ʩʘʧʘʩʳʥ ʥʘʰʘʨʣʘʪʘʜʳ. פʘʟʘץʩʪʘʥʥʳש ʩʦʣʪװʩʪʽʢ ʦʙʣʳʩʪʘʨʳʥʜʘ ᴇʩʽʤʜʽʢʪʝʨʜʽש 

ʚʝʛʝʪʘʮʠʷʣʳץ ʢʝʟʝשʽʥ ץʳʩץʘʨʪʘʪʳʥ ʩʝʧʪʦʨʠʦʟ ʞᴅʥʝ ʙʠʜʘʡʜʳש ʪʦʪ ʘʫʨʫʣʘʨʳʥʳש ʜʘʤʫʳ 

ʙʘʡץʘʣʜʳ. פʦשʳʨ ʪʘʪ (Puccinia recondita) ʘʫʨʫʳ ʘʩʪʳץ ʜʘץʳʣʳʥʳש ʝʛʽʥ ʪװʩʽʤʽʥ, ʩʫʳץץʘ ʞᴅʥʝ 

 שʳʥʳסʘ ʪᴇʟʽʤʜʽʣʽʛʽʥ ʙʽʨʜʝʥ ʪᴇʤʝʥʜʝʪʝʜʽ. ɸʫʨʫ ʩʘʣʜʘʨʳʥʘʥ ᴇʩʽʤʜʽʢ ʙʦʡʳ, ʩʘʙʘץץʰʳʣʳץʘסʨײץ

ʞʫʘʥʜʳסʳ ʞᴅʥʝ ʤʘʩʘײ ץʟʳʥʜʳסʳ ץʳʩץʘʨʘʜʳ, ʤʘʩʘץʪʘסʳ ʤʘʩʘץʰʘ ʩʘʥʳ, ʜᴅʥ ʩʘʥʳ, ʜᴅʥ 

ʤʘʩʘʩʩʳ ʢʝʤʠʜʽ. ɸʫʨʫ ʢᴇʙʽʥʝ ʞʘʧʳʨʘץʪʳש ʘʩʪʳסשʳ ʞʘסʳʥʜʘ ײʩʘץ ʜᴇשʛʝʣʝʢ ʪᴅʨʽʟʜʝʩ, ᴅʨʙʽʨ 

ʞʝʨʜʝ ʦʨʥʘʣʘʩץʘʥ ץʦשʳʨ ʪװʩʪʽ ʧʫʩʪʫʣʘʣʘʨ ʪװʨʽʥʜʝ ʙʘʡץʘʣʘʜʳ. ᴆʩʽʤʜʽʢʪʽש ʚʝʛʝʪʘʪʠʚʪʽ 

ʢʝʟʝשʽʥʽש ʩʦשʳʥʘ ץʘʨʘʡ ʞʘʧʳʨʘץʪʳש ʘʩʪʳסשʳ ʞʘסʳʥʜʘ ʞʳʣʪʳʨʘסʘʥ ץʦשʳʨ ʧʫʩʪʫʣʘʣʘʨ ʧʘʡʜʘ 

ʙʦʣʘʜʳ. פʦשʳʨ ʪʘʪ ʘʫʨʫʳʥʳש ʘʣסʘʰץʳ ʙʝʣʛʽʣʝʨʽ ʙʠʜʘʡʜʳש ʤʘʩʘץʪʘʥʫ-ʛװʣʜʝʥʫ ʬʘʟʘʩʳʥʘʥ 

ʙʘʩʪʘʧ, ʜᴅʥʥʽײץ שʨʳʣʫʳ, ʩװʪʪʝʥʫ ʞᴅʥʝ ʙʘʣʘʫʳʟʜʘʥʳʧ ʧʽʩʫ ʬʘʟʘʣʘʨʳʥʜʘ ʞʘʧʧʘʡ ʜʘʤʫסʘ ʜʝʡʽʥ 

ʞʝʪʝʜʽ. ᴆʩʽʤʜʽʢʪʝʨʜʽ ʟʘץʳʤʜʘʫ װʰʽʥ ʦשʪʘʡʣʳ ʪʝʤʧʝʨʘʪʫʨʘ 15-25Áʉ. ɾʘʟʜʳץ ʙʠʜʘʡʜʳש 

ʪװʧʪʝʥʫ ʢʝʟʽʥʜʝ ʧʘʡʜʘ ʙʦʣסʘʥ ʘʫʨʫ ᴇʥʽʤʜʽ 80%-סʘ ʜʝʡʽʥ, ʘʣ ʤʘʩʘץʪʘʥʫ ʢʝʟʽʥʜʝ 20- 30%-סʘ 

ʜʝʡʽʥ ʪᴇʤʝʥʜʝʪʫʽ ʤװʤʢʽʥ. ɼᴅʥʥʽש ʪײʨʘץʪʳ ʢʝʰʝʥʽʜʽ ʞʝʣʽʤʰʝ ʩʘʧʘʩʳʥ ץʘʣʳʧʪʘʩʫʳʥʘ ʢʝʨʽ ᴅʩʝʨ 

ʝʪʝʪʽʥ ʬʘʢʪʦʨʣʘʨ, ʘʟʦʪʪʳ ʟʘʪʪʘʨʜʳש ʞʠʥʘץʪʘʣʫ ʢʝʟʝשʽʥʜʝ ʤʦʣ ʞʘʫʳʥ-ʰʘʰʳʥʥʳש ʙʦʣʫʳ ʞᴅʥʝ 

ʝʨʪʝ ʢװʟʛʽ ʘʷʟ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ.  

ʆʩʳʣʘʡʰʘ, ײץʨסʘץ ʢʣʠʤʘʪʪʳש ʢװʰʝʶʽ ʞʘסʜʘʡʳʥʜʘ ᴇʥʽʤʥʽש ʞʘʣʧʳ ʪװʩʽʤʽʥ ײʣסʘʡʪʫ 

ʘʫʜʘʥ ʙʽʨʣʽʛʽʥʝʥ ᴇʥʽʤʜʽʣʽʢʪʽ ʘʨʪʪʳʨʫ ʘʨץʳʣʳ ʤװʤʢʽʥ ʙʦʣʘʜʳ. ʉʦסשʳ ʦʥʞʳʣʜʳץʪʘʨʜʘסʳ 

ʤʘשʳʟʜʳ ʜʘץʳʣʜʘʨʜʳש ᴇʥʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫסʘ ʩʝʣʝʢʮʠʷʥʳװ שʣʝʩʽ 30-70 % - סʘ ʙʘסʘʣʘʥʘʜʳ, ʘʣ 

ʢʣʠʤʘʪʪʳש ʳץʪʠʤʘʣ ᴇʟʛʝʨʫʽʥ ʝʩʢʝʨʝ ʦʪʳʨʳʧ, ʩʝʣʝʢʮʠʷʥʳש ʨᴇʣʽ װʥʝʤʽ ʘʨʪʳʧ ʦʪʳʨʘʜʳ. 

ʉʦʥʜʳץʪʘʥ ײץʨסʘץʰʳʣʳץץʘ ʪᴇʟʽʤʜʽ, ᴇʥʽʤʜʽ, ʞʘʟʜʳץ ʙʠʜʘʡʜʳש ʞʦסʘʨʳ ʩʘʧʘʣʳ, ᴇʟʛʝʨʤʝʣʽ 

ʵʢʦʣʦʛʠʷʣʳץ ʞʘסʜʘʡʣʘʨסʘ ʙʝʡʽʤʜʝʣʛʝʥ ʩʦʨʪʪʘʨʳʥ ʰʳסʘʨʫ  ץʘʞʝʪ. 

ɿʝʨʪʪʝʫʜʽש ʤʘץʩʘʪʳ-ʞʘʟʜʳץ ʞײʤʩʘץ ʙʠʜʘʡ ʣʠʥʠʷʣʘʨʳʥ ʢʝʰʝʥʜʽ ʙʘסʘʣʘʫ ʞᴅʥʝ 

ʵʢʦʥʦʤʠʢʘʣʳײץ ץʥʜʳ ʙʝʣʛʽʣʝʨ ʙʦʡʳʥʰʘ ʧʝʨʩʧʝʢʪʠʚʘʣʳװ ץʣʛʽʣʝʨʜʽ ʘʥʳץʪʘʫ. 

ʄʘʪʝʨʠʘʣʜʘʨ ʤʝʥ ᴅʜʽʩʪʝʨ. ɸ.ʀ. ɹʘʨʘʝʚʘ ʘʪʳʥʜʘסʳ "ɸʩʪʳץ ʰʘʨʫʘʰʳʣʳסʳ סʳʣʳʤʠ-

ᴇʥʜʽʨʽʩʪʽʢ ʦʨʪʘʣʳסʳ" ɾʐʉ, ʞʘʟʜʳץ ʙʠʜʘʡ ʩʝʣʝʢʮʠʷʩʳ ʟʝʨʪʭʘʥʘʩʳʥʳש ʩʪʘʮʠʦʥʘʨʳʥʘ 2023-

2024 ʞʳʣʜʘʨʳ ʩʝʙʽʣʛʝʥ  ʞʘʟʜʳץ ʞײʤʩʘץ ʙʠʜʘʡʜʳ33 ש ʣʠʥʠʷʩʳ ʟʝʨʪʪʝʣʜʽ. ɹʠʜʘʡ 

ᴇʩʽʤʜʽʢʪʝʨʽʥʽש ᴇʩʫ ʞᴅʥʝ ʜʘʤʫ ʢʝʟʝשʽ ʫʘץʳʪʳʥʜʘ ʘʫʘ ʨʘʡʳ ʞʘסʜʘʡʣʘʨʳ ʙʦʡʳʥʰʘ 2023 ʞʳʣʳ 

ᴇʪʝ ײץʨסʘץ ɻʊʂ = 0,2, 2024 ʞʳʣʳ ʳʣסʘʣʜʳ ɻʊʂ = 1,3 ʜʝʧ ʩʠʧʘʪʪʘʫסʘ ʙʦʣʘʜʳ. ɾʘʟʜʳץ ʞײʤʩʘץ 
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ʙʠʜʘʡ ʣʠʥʠʷʣʘʨʳ ʪᴇʨʪ  ץʘʡʪʘʣʘʥסʘʥ 25 ʤ2 ʪʘʥʘʧʪʘʨʜʘ ʟʝʨʪʪʝʣʜʽ. ɽʛʽʩ ʞײʤʳʩʪʘʨʳ 20-25-ʰʽ 

ʤʘʤʳʨʜʘ ʩʝʣʝʢʮʠʷʣʳץ ʩʝʧʢʽʰʧʝʥ (ʉʉʌʂ-7, ʈʝʩʝʡ), ʘʣ ʝʛʽʥ ʞʠʥʘʫ ʞײʤʳʩʪʘʨʳ ʩʝʣʝʢʮʠʷʣʳץ 

ʢʦʤʙʘʡʥʤʝʥ (Wintersteiger Classic, ɸʚʩʪʨʠʷ) ʞװʨʛʽʟʽʣʜʽ. ʌʝʥʦʣʦʛʠʷʣʳץ ʙʘץʳʣʘʫʣʘʨ 

(ʢᴇʰʝʪʪʝʨ, ʰʳʙʳץʪʘʨ, ʧʽʩʽʧ-ʞʝʪʽʣʫ), ײץʨסʘץʰʳʣʳץץʘ ʪᴇʟʽʤʜʽʣʽʢ,ʞʘʪʳʧ ץʘʣʫסʘ ʪᴇʟʽʤʜʽʣʽʢ פʈ 

ɸʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ ᴇʩʽʤʜʽʢʪʝʨʽʥʝ ʩʦʨʪʪʳץ ʩʳʥʘʫ ʞװʨʛʽʟʫ ᴅʜʽʩʪʝʤʝʩʽʥʝ ʩᴅʡʢʝʩ ʦʨʳʥʜʘʣʜʳ 

[7]. ʉʦʨʪʪʘʨʜʳש ʘʩʪʳסʳʥ ʪʘʫʘʨʣʳץ ʞʽʢʪʝʫ STRK 1046-2008 ײʣʪʪʳץ ʩʪʘʥʜʘʨʪʳʥʳש ʪʘʣʘʧʪʘʨʳ 

ʥʝʛʽʟʽʥʜʝ ʞװʟʝʛʝ ʘʩʳʨʳʣʜʳ, ʥʘʫʙʘʡʭʘʥʘ ץʘʩʠʝʪʪʝʨʽ ʞʽʢʪʝʫ ʥʦʨʤʘʣʘʨʳ ʥʝʛʽʟʽʥʜʝ ʘʥʳץʪʘʣʜʳ. 

ɸʫʨʫʣʘʨסʘ ʪᴇʟʽʤʜʽʣʽʢʢʝ ʘʨʥʘʣסʘʥ ʩʦʨʪʪʳװ ץʣʛʽʣʝʨʜʽ ʟʝʨʪʪʝʫ, ᴅʨ ʥʘץʪʳ ץʦʟʜʳʨסʳʰʪʳ 

ʝʩʢʝʨʝ ʦʪʳʨʳʧ ʞʘʩʘʣסʘʥ ʞץײʧʘʣʳ ʬʦʥʜʘ ʞװʟʝʛʝ ʘʩʳʨʳʣʜʳ. ʊʘʪ ʘʫʨʫʣʘʨʳ ʤʝʥ ʩʝʧʪʦʨʠʦʟ 

ʙʦʡʳʥʰʘ ʞʘʩʘʥʜʳ ʞץײʧʘʣʳ ʧʠʪʦʤʥʠʢʪʝʨ ɸʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ ʜʘץʳʣʜʘʨʳʥ ʤʝʤʣʝʢʝʪʪʽʢ 

ʩʦʨʪʪʳץ ʩʳʥʘʫ ʪʘʣʘʧʪʘʨʳʥʘ ʩᴅʡʢʝʩ ʩʝʙʽʣʛʝʥ [8]. 
ɹʠʜʘʡ ᴇʩʽʤʜʽʢʪʝʨʽʥ ʩʝʧʪʦʨʠʦʟסʘ ʪᴇʟʽʤʜʽʣʽʛʽʥ ʪʝʢʩʝʨʫ 100% ᴇʤʽʨʰʝשʜʽʛʽ ʢʝʟʽʥʜʝ 107 

ʩʧʦʨʘ/ʤʣ, ʩʫʩʧʝʥʟʠʷ ʰʳסʳʥʳ ï 100 ʤʣ/ʤ2 ʙʦʣʫʳ ʪʠʽʩ ʧʘʪʦʛʝʥʜʽ ʩʧʦʨʘʣʘʨʜʳש ʩʫʣʳ 

ʩʫʩʧʝʥʟʠʷʩʳʥ ʙװʨʢʫ ʘʨץʳʣʳ ᴇʩʽʤʜʽʢʪʝʨʜʽ ʪװʪʽʢʪʝʥʫ ʢʝʟʝשʽʥʜʝ ʞװʨʛʽʟʽʣʜʽ [9]. 
ɽʩʝʧʢʝ ʘʣʫ ʭʘʣʳץʘʨʘʣʳץ ʰʢʘʣʘ ʙʦʡʳʥʰʘ ʞװʨʛʽʟʽʣʜʽ, ʦʣ ᴇʩʽʤʜʽʢ ʤװʰʝʣʝʨʽʥʽש ʟʘʨʜʘʧ 

ʰʝʢʢʝʥ ʘʡʤʘסʳʥ % - ʙʝʥ ʝʩʝʧʢʝ ʘʣʫʜʳ ץʘʨʘʩʪʳʨʘʜʳ ʞᴅʥʝ ʢʝʣʝʩʽʜʝʡ ʩʘʨʘʣʘʥʘʜʳ:  

RR ï ᴇʪʝ ʞʦסʘʨʳ ʞᴅʥʝ ʞʦסʘʨʳ ʪᴇʟʽʤʜʽʣʽʢ, 0-10 ʟʘץʳʤʜʘʥʫ %; 

R ï ʪᴇʟʽʤʜʽʣʽʢ ï 11-20 ʜʝʡʽʥ ʟʘץʳʤʜʘʥʫ%; 

M ï ʦʨʪʘʰʘ ʩʝʟʽʤʪʘʣʜʳץ ï ʟʘץʳʤʜʘʥʫ 21-40%;  

S ï ʩʝʟʽʤʪʘʣʜʳץ-ʞʝשʽʣʽʩ 41-70%;  

SS ï ʞʦסʘʨʳ ʞᴅʥʝ ᴇʪʝ ʞʦסʘʨʳ ʩʝʟʽʤʪʘʣʜʳץ, ʟʘץʳʤʜʘʥʫ 71% - ʜʘʥ 100% - סʘ ʜʝʡʽʥ. 

ʉʘʙʘץʪʳץ ʪʘʪʪʳש ʟʘץʳʤʜʘʥʫ ץʘʨץʳʥʜʳʣʳסʳ ʇʝʪʝʨʩʦʥ, ʂʘʤʧʝʣʣ ʞᴅʥʝ ʍʘʥʥʘʛ 

ʰʢʘʣʘʩʳ ʙʦʡʳʥʰʘ ʘʥʳץʪʘʣʜʳ (1948) [10]. ʉʘʙʘץʪʳץ ʪʘʪʪʳש ʟʘץʳʤʜʘʥʫ ʪװʨʽ-ʉʪʝʢʤʘʥ ʞᴅʥʝ 

ʃʝʚʠʥ(1922,1959) [11], ץʦשʳʨ ʪʘʪ ï ʄʝʡʥʩ-ɼʞʝʢʩʦʥ (1962) ᴅʜʽʩʽʤʝʥ ʟʝʨʪʪʝʣʜʽ [12]. 

ʅʝʛʽʟʛʽ ʢᴇʨʩʝʪʢʽʰ ʟʘץʳʤʜʘʥʫ ʪװʨʽ, ʷסʥʠ ץʦʟʜʳʨסʳʰʪʳ ʝʥʛʽʟʫʛʝ ʩʘʧʘʣʳ ʨʝʘʢʮʠʷ ʙʦʣʜʳ. 

ʈʝʘʢʮʠʷ ʪʠʧʽ 0,1,2 ʙʦʣʘʪʳʥ ʩʦʨʪʪʘʨ ʪᴇʟʽʤʜʽ ʜʝʧ ʩʘʥʘʣʜʳ. ɹʠʦʤʘʪʝʨʠʘʣ ʞʳʣʳʞʘʡ ʞʘסʜʘʡʳʥʜʘ 

ʢᴇʙʝʡʝʪʽʥ ʩʧʦʨʘʣʘʨʜʳש ʞʝʨʛʽʣʽʢʪʽ ʧʦʧʫʣʷʮʠʷʩʳ. ɾʘʟʜʳץ ʞײʤʩʘץ ʙʠʜʘʡסʘ ʠʤʤʫʥʦʣʦʛʠʷʣʳץ 

ʙʘסʘʣʘʫ װʰʽʥ װʣʛʽʣʝʨʜʽ ʩʝʙʫ ʦשʪʘʡʣʳ ʩʝʙʫ ʤʝʨʟʽʤʽʥʜʝ ʞװʨʛʽʟʽʣʜʽ. 

 ɸʣʳʥסʘʥ ʥᴅʪʠʞʝʣʝʨʜʽ ʤʘʪʝʤʘʪʠʢʘʣʳץ ʞᴅʥʝ ʩʪʘʪʠʩʪʠʢʘʣʳץ ᴇשʜʝʫ Excell (Microsoft, 

ɸפʐ) ʙʘסʜʘʨʣʘʤʘʩʳʥʜʘסʳ ʜʠʩʧʝʨʩʠʷʣʳץ ʪʘʣʜʘʫ ʬʦʨʤʫʣʘʣʘʨʳ ʙʦʡʳʥʰʘ ʞװʨʛʽʟʽʣʜʽ. 

ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ ʤʝʥ ʪʘʣץʳʣʘʫ. ʉʝʣʝʢʮʠʷʣʳץ ʤʘʪʝʨʠʘʣ ʨʝʪʽʥʜʝ ʙʠʜʘʡʜʳ33 ש 

ʣʠʥʠʷʩʳ ʟʝʨʪʪʝʣʜʽ. ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ ʙʦʡʳʥʰʘ ʣʠʥʠʷʣʘʨʜʳש ʘʩʪʳץ ᴇʥʽʤʜʽʣʽʛʽ 11,2 ʮ/ʛʘ-ʜʘʥ 

27,5 ʮ/ʛʘ-סʘ ʜʝʡʽʥ ᴇʟʛʝʨʜʽ, 0,5 ʧʘʡʳʟʜʳץ ʝש ʘʟ ʤʘשʳʟʜʳ ʘʡʳʨʤʘʰʳʣʳ023 ץ ʞʳʣʳ 1,9 ʘʣ, 2024 

ʞʳʣʳ 3,0 ײץʨʘʜʳ. ɹײʣ ʢᴇʨʩʝʪʢʽʰ ʦʨʪʘʰʘ ʝʩʝʧʧʝʥ 2023-2024 ʞʳʣʜʘʨʜʘסʳ ʧʠʪʦʤʥʠʢ ʙʦʡʳʥʰʘ 

16,0 ʮ/ʛʘ ײץʨʘʜʳ (1-ʢʝʩʪʝ). ɹʘץʳʣʘʫ ʩʦʨʪʪʘʨʜʳש ᴇʥʽʤʜʽʣʽʛʽ ʦʨʪʘ ʝʩʝʧʧʝʥ ʝʢʽ ʞʳʣ ʽʰʽʥʜʝ 

ɸʩʪʘʥʘ ʦʨʪʘʰʘ ʝʨʪʝ ʧʽʩʝʪʽʥ ʩʦʨʪʳʥʜʘ ï 21,2 ʮ/ʛʘ, ɸץʤʦʣʘ ʦʨʪʘʰʘ ʤʘʫʩʳʤʜʳץ ʩʦʨʪʳʥʜʘ ï 2 ï 

16,5 ʮ/ʛʘ, ʎʝʣʠʥʥʘʷ ʖʙʠʣʝʡʥʘʷ ʦʨʪʘ ʢʝʰ ʩʦʨʪʳʥʜʘ ï 17,4 ʮ/ʛʘ, ʚʝʛʝʪʘʮʠʷʣʳץ ʢʝʟʝשʜʝʨ 

ʪʠʽʩʽʥʰʝ 85; 88; 90 ʪᴅʫʣʽʢʪʽ ײץʨʘʜʳ. ɸʩʪʳץ ᴇʥʽʤʽ ʙʦʡʳʥʰʘ 8 װʣʛʽ ʽʨʽʢʪʝʣʽʧ ʘʣʳʥʜʳ, ʦʣʘʨ 

ʙʘץʳʣʘʫ ʩʦʨʪʪʘʨʜʘʥ 3,4-ʪʝʥ 4,6 ʮ/ʛʘ-סʘ ʜʝʡʽʥ ʘʩʳʧ ʪװʩʪʽ: 224/14, 132/15, 169/15, 73/15, 285/16, 

241/14, 182/14 ʞᴅʥʝ 249/14-4. ɸʩʪʳץ ᴇʥʽʤʜʽʣʽʛʽ ʙʦʡʳʥʰʘ ʟʝʨʪʪʝʣʛʝʥ ʦʨʪʘ ʝʨʪʝ ʤʝʨʟʽʤʜʝ 

ʧʽʩʝʪʽʥ ʙʽʨʜʝ-ʙʽʨ ʣʠʥʠʷ ɸʩʪʘʥʘ ʩʪʘʥʜʘʨʪʳʥʘʥ ʘʩʧʘʜʳ. ɸץʤʦʣʘ 2 ʩʪʘʥʜʘʨʪʳʥʘʥ ʘʩʪʳץ 

ᴇʥʽʤʜʽʣʽʛʽ ʙʦʡʳʥʰʘ ʦʨʪʘ ʤʝʨʟʽʤʜʝ ʧʽʩʝʪʽʥ 7 ʣʠʥʠʷ ʝʜᴅʫʽʨ ʘʩʳʧ ʪװʩʪʽ: 224/14, 132/15, 169/15, 

73/15, 285/16, 241/14 ʞᴅʥʝ 182/14. ʆʨʪʘʰʘ ʢʝʰ ʧʽʩʝʪʽʥ ʪʦʧʪʘ ʝʛʽʥ ᴇʥʽʤʜʽʣʽʛʽ ʙʦʡʳʥʰʘ 

ʩʪʘʥʜʘʨʪ ʩʦʨʪʳ ʎʝʣʠʥʥʘʷ ʶʙʠʣʝʡʥʘʷʜʘʥ 1 ʣʠʥʠʷ ʘʡʪʘʨʣʳץʪʘʡ ʘʩʳʧ ʪװʩʪʽ: 249/14-4. 

ɸʩʪʳץ ʩʘʧʘʩʳʥʳש ʥʝʛʽʟʛʽ ʪʘʫʘʨʣʳץ ʧʘʨʘʤʝʪʨʣʝʨʽʥʽש ʙʽʨʽ ï ʥʘʪʫʨʘʣʳץ ʩʘʣʤʘסʳ. ɿʝʨʪʪʝʫ 

ʥᴅʪʠʞʝʣʝʨʽ ʙʦʡʳʥʰʘ װʣʛʽʣʝʨʜʝʛʽ ʘʩʪʳץʪʳש ʥʘʪʫʨʘʣʳץ ʩʘʣʤʘסʳ 682-ʜʝʥ 766 ʛ/ʣ-ʛʝ ʜʝʡʽʥ 

ᴇʟʛʝʨʜʽ (2-ʢʝʩʪʝ). ʅʘʪʫʨʘʣʳץ ʩʘʣʤʘסʳ ʝש ʞʦסʘʨסʳ ʜʝשʛʝʡʽ ʢʝʣʝʩʽ ʣʠʥʠʷʣʘʨʜʘ ʙʘʡץʘʣʘʜʳ: 

347/11, 132/15, 249/14-4 ʞᴅʥʝ 326/16-2. ɸʩʪʳץʪʳש ʪᴇʤʝʥ ʥʘʪʫʨʘʣʳץ ʩʘʣʤʘסʳ 166/14 ʣʠʥʠʷʜʘ 

ï 682 ʛ/ʣ ʙʝʣʛʽʣʝʥʜʽ.  
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1-ʢʝʩʪʝ ï ʂʦʥʢʫʨʩʪʳץ ʩʦʨʪ ʩʳʥʘʫʜʘסʳ װʟʜʽʢ ʣʠʥʠʷʣʘʨʜʳש ʚʝʛʝʪʘʮʠʷʣʳץ ʢʝʟʝשʽ ʤʝʥ ᴇʥʽʤʜʽʣʽʛʽ 

 

ʉʦʨʪ, ʣʠʥʠʷ 
ɺʝʛʝʪʘʮʠʷʣʳץ 

ʢʝʟʝש, ʪᴅʫʣʽʢ 

ᴆʥʽʤʜʽʣʽʢ, ʮ/ʛʘ ʉʪʘʥʜʘʨʪʪʘʥ ʘʫʳʪץʫʳ +, ʮ/ʛʘ 

2023ʞ 2024ʞ ʦʨʪʘʰʘ  

ʆʨʪʘʰʘ ʝʨʪʝ ʤʝʟʛʽʣʜʝ ʧʽʩʝʪʽʥ ʪʦʧ 

ɸʩʪʘʥʘ, st 85 17,2 25,3 21,2 ± 0,0 

347/11 84 19,1 27,5 23,3 +2,1 

233/10 87 18,7 25,6 22,2 +1,0 

249/14-2 87 16,9 26,9 21,9 +0,7 

ʆʨʪʘʰʘ ʤʝʟʛʽʣʜʝ ʧʽʩʝʪʽʥ ʪʦʧ 

ɸʢʤʦʣʘ 2, st 88 13,7 19,3 16,5 ± 0,0 

224/14 88 16,7 25,5 21,1 +4,6 

132/15 89 17,7 24,1 20,9 +4,4 

169/15 88 15,8 25,5 20,6 +4,1 

73/15 88 17,7 23,1 20,4 +3,9 

285/16 88 16,0 24,8 20,4 +3,9 

241/14 88 15,1 25,5 20,3 +3,8 

182/14 88 16,1 23,7 19,9 +3,4 

ʆʨʪʘʰʘ ʢʝʰ ʤʝʟʛʽʣʜʝ ʧʽʩʝʪʽʥ ʪʦʧ 

ʎʝʣʠʥʥʘʷ 

ʶʙʠʣʝʡʥʘʷ, st 

90 16,8 18,1 17,4 ± 0,0 

204/14-2 90 17,7 23,1 21,8 +4,4 

249/14-4 90 20,4 25,3 21,5 +4,1 

86/15 91 18,1 22,7 20,4 +3,0 

326/16-2 91 17,9 22,4 20,1 +2,7 

241/14-2 90 18,3 22,1 19,2 +1,8 

ʩʨʝʜʥʝʝ 13,5 18,5 16,0  

ʅʉʈ 05 1,9 3,0   

 

ʐʳʥʳʣʳסʳ ʵʥʜʦʩʧʝʨʤʥʽײץ שʨʳʣʳʤʳʥ ʘʥʳץʪʘʡʜʳ. 2023-2024 ʞʳʣʜʘʨʳ ʟʝʨʪʪʝʣʛʝʥ 

 ʘʨʳסʘ ʜʝʡʽʥ ᴇʟʛʝʨʜʽ. ɾʦס - ʛʝʡʜʝ ʙʦʣʜʳ ʞᴅʥʝ 50-ʜʝʥ 61%שʳ ʦʨʪʘʰʘ ʜʝסʣʛʽʣʝʨʜʝʛʽ ʰʳʥʳʣʳװ

ʢᴇʨʩʝʪʢʽʰʪʝʨ ʢʝʣʝʩʽ ʣʠʥʠʷʣʘʨʜʘ ʘʪʘʧ ᴇʪʽʣʜʽ: 224/14, 132/15, 241/14 ʞᴅʥʝ 204/14-2. ɾʽʢʪʝʫ 

ʥʦʨʤʘʣʘʨʳʥʘ ʩᴅʡʢʝʩ ʢװʰʪʽ ʙʠʜʘʡסʘ 60% - ʜʘʥ ʞʦסʘʨʳ ʰʳʥʳʣʳʣʳסʳ ʙʘʨ ʘʩʪʳץ ʞʘʪʘʜʳ.  

ɾʝʣʽʤʰʝʥʽש ʤᴇʣʰʝʨʽ ʤʝʥ ʩʘʧʘʩʳ ʥʘʫʙʘʡʭʘʥʘʣʳץ ʧʽʩʽʨʫ ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥ ʘʥʳץʪʘʡʜʳ. 

ʄɽʄʉʊ-9353-90 ʩᴅʡʢʝʩ ʢװʰʪʽ ʙʠʜʘʡסʘ 28%-ʜʘʥ ʞʦסʘʨʳ ʞʝʣʽʤʰʝʩ̔ ʙʘʨ װʣʛʽʣʝʨ ʞᴅʥʝ 1-ʰʽ 

ʪʦʧʪʘסʳ ʩʘʧʘʣʳ ʞʝʣʽʤʰʝ ʞʘʪʘʜʳ. ɿʝʨʪʪʝʣʝʪʽʥ ʞʝʣʽʣʝʨʜʝʛʽ ʞʝʣʽʤʰʝʥʽש ʤᴇʣʰʝʨʽ 21,1-ʜʝʥ 

 ,ʘʣʜʳ: 73/15ץʘʨʳ ʤᴇʣʰʝʨʽ ʢʝʣʝʩʽ ʣʠʥʠʷʣʘʨʜʘ ʙʘʡסʞʦ שʘ ʜʝʡʽʥ ᴇʟʛʝʨʜʽ. ɾʝʣʽʤʰʝʥʽס - 33,0%

132/15, 86/15 ʞᴅʥʝ 241/14. ɿʝʨʪʪʝʫʜʝ ʞʝʣʽʤʰʝʥʽש ʩʘʧʘʩʳ 48-ʜʝʥ 91 ʙʽʨʣʽʢʢʝ ʜʝʡʽʥ ʙʦʣʜʳ. 

ʉʘʧʘʣʳ ʙʽʨʽʥʰʽ ʪʦʙʳʥ-ʜʘסʳ ʞʝʣʽʤʰʝʤʝʥ (45-75 ʜʘʥʘ ʊɼʂ) 14 ʣʠʥʠʷ ʙʦʣʜʳ: 204/14-2, 249/14-

4, 241/14-2 ʞᴅʥʝ ʪ.ʙ. ɹʽʨʽʥʰʽ ʪʦʧ ײץʨʘʤʳʥʜʘ ʞʝʣʽʤʰʝ ʤᴇʣʰʥʨʽ ʤʝʥ ʞʝʣʽʤʰʝ ʩʘʧʘʩʳ ʞʦסʘʨʳ 

ʢװʰʪʽ ʙʠʜʘʡסʘ 2 װʣʛʽ ʢʽʨʝʜʽ: 285/16, 241/14. 

 
2-ʢʝʩʪʝ ï ʂʦʥʢʫʨʩʪʳץ ʩʦʨʪ ʩʳʥʘʫʜʘסʳ װʟʜʽʢ ʣʠʥʠʷʣʘʨʜʳש ʘʩʪʳץ ʩʘʧʘʩʳʥʳש ʪʘʫʘʨʣʳץ 

ʢᴇʨʩʝʪʢʽʰʪʝʨʽ 

 

ʉʦʨʪ, ʣʠʥʠʷ 
ʅʘʪʫʨʘ, 

ʛ/ʣ 
ʐʳʥʳʣʳʣʳסʳ, % 

ʢʣʘʩʩ ɾʝʣʽʤʰʝ 

ʤᴇʣʰʝʨʽ, % 

ɾʝʣʽʤʰʝ ʩʘʧʘ-

ʩʳ, ʙʽʨʣ. ʀɼʂ 

1 2 3 4 5 6 

ʆʨʪʘ ʝʨʪʝ ʧʽʩʝʪʽʥ ʪʦʧ 

ɸʩʪʘʥʘ, st 758 54 2 26,7 66 

347/11 766 54 3 23,7 58 

233/10 760 57 3 25,1 68 

249/14-2 748 57 3 24,4 61 
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1 2 3 4 5 6 

ʆʨʪʘ ʤʝʨʟʽʤʜʝ ʧʽʩʝʪʽʥ ʪʦʧ 

ɸʢʤʦʣʘ 2, st 748 55 3 26,5 60 

224/14 756 60 2 25,8 75 

132/15 765 61 3 31,1 82 

169/15 743 53 2 25,8 61 

73/15 754 59 3 33,0 91 

285/16 720 59 3 29,9 75 

241/14 750 61 2 28,2 75 

182/14 727 55 3 24,4 66 

ʆʨʪʘʰʘ ʢʝʰ ʧʽʩʝʪʽʥ ʪʦʧ 

ʎʝʣʠʥʥʘʷ 

ʶʙʠʣʝʡʥʘʷ, st 
755 54 

2 
25,6 67 

204/14-2 755 61 2 26,3 49 

249/14-4 772 57 3 23,7 69 

86/15 726 57 3 31,6 83 

326/16-2 767 53 3 24,9 49 

241/14-2 738 59 4 21,1 48 

 

ɾʘʟʜʳץ ʞײʤʩʘץ ʙʠʜʘʡ ʣʠʥʠʷʣʘʨʳʥ ʠʤʤʫʥʦʣʦʛʠʷʣʳץ ʙʘסʘʣʘʫ ʞʘʩʘʥʜʳ ʠʥʬʝʢʮʠʷʣʳץ 

ʬʦʥʜʘ ʞװʟʝʛʝ ʘʩʳʨʳʣʜʳ. ɾװʨʛʽʟʽʣʛʝʥ ʟʝʨʪʪʝʫʣʝʨʜʽש ʥᴅʪʠʞʝʣʝʨʽ ʙʦʡʳʥʰʘ ʟʝʨʪʪʝʣʛʝʥ 

ʣʠʥʠʷʣʘʨ ʙʘʨʣʳסʳ ʜʝʨʣʽʢ ץʦשʳʨ ʞᴅʥʝ ʩʘʙʘץ ʪʘʪʪʘʨʳʥʘ ʩʝʟʽʤʪʘʣ ʝʢʝʥʜʽʛʽ ʘʥʳץʪʘʣʜʳ, ʪʝʢ ʝʢʽ 

ʣʠʥʠʷ ʙײʣ ʘʫʨʫʣʘʨסʘ ʦʨʪʘʰʘ ʩʝʟʽʤʪʘʣʜʳץץʘ ʠʝ ʙʦʣʜʳ: 224/14 (3/50) ʞᴅʥʝ 86/5 (3/40) (3-ʢʝʩʪʝ).  

 

3-ʢʝʩʪʝ ï ɾʘʩʘʥʜʳ ʠʥʬʝʢʮʠʷʣʳץ ʬʦʥʜʘ ʞʘʟʜʳץ ʞײʤʩʘץ ʙʠʜʘʡ ʣʠʥʠʷʣʘʨʳʥ 
ʠʤʤʫʥʦʣʦʛʠʷʣʳץ ʙʘסʘʣʘʫ 2023-2024 ʞ. ʞ. 

 

ʉʦʨʪ, ʣʠʥʠʷ פʦשʳʨ ʪʘʪ, ʙʘʣʣ/%  ʉʘʙʘץ ʪʘʪ ʙʘʣʣ/% ʉʝʧʪʦʨʠʦʟ, ᴅʩʝʨʣʝʨʜʽש 

ʪװʨʣʝʨʽ 

ʆʨʪʘ ʝʨʪʝ ʧʽʩʝʪʽʥ ʪʦʧ 

ɸʩʪʘʥʘ, st 4/80 4/70 S 

347/11 4/60 4/50 MR 

233/10 4/70 4/60 S 

249/14-2 4/80 4/80 S 

ʆʨʪʘ ʤʝʨʟʽʤʜʝ ʧʽʩʝʪʽʥ ʪʦʧ 

ɸʢʤʦʣʘ 2, st 4/80 4/80 S 

224/14 3/50 4/70 MS 

132/15 4/60 4/70 S 

169/15 4/80 4/80 S 

73/15 4/50 4/60 S 

285/16 4/70 4/70 S 

241/14 4/80 4/90 S 

182/14 4/70 4/70 S 

ʆʨʪʘʰʘ ʢʝʰ ʧʽʩʝʪʽʥ ʪʦʧ 

ʎʝʣʠʥʥʘʷ ʶʙʠʣʝʡʥʘʷ, 

st 

4/90 4/80 S 

204/14-2 4/70 4/80 S 

249/14-4 4/60 4/90 S 

86/15 4/70 3/40 S 

326/16-2 4/80 4/80 S 

241/14-2 4/70 4/70 S 

 

ɿʝʨʪʪʝʣʝʪʽʥ ʣʠʥʠʷʣʘʨʜʳש ʽʰʽʥʜʝ 347/11(MR) ʣʠʥʠʷʩʳ ʦʨʪʘʰʘ ʩʝʧʪʦʨʠʦʟסʘ 
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ʪᴇʟʽʤʜʽʣʽʢʢʝ ʠʝ ʙʦʣʜʳ, ʘʣ 224/14 ʣʠʥʠʷʩʳ ʦʨʪʘʰʘ ʩʝʟʽʤʪʘʣʜʳץץʘ ʠʝ ʙʦʣʜʳ. 

ɹʠʜʘʡ ʜᴅʥʽʥʽש ᴇʥʽʤʜʽʣʽʛʽ ï ʙײʣ ʩʝʣʝʢʮʠʷʣʳץ ʙʘסʜʘʨʣʘʤʘʣʘʨʜʘ ʙʘʩʪʳ ʥʘʟʘʨ ʘʫʜʘʨʳ-

ʣʘʪʳʥ ʠʥʪʝʛʨʘʣʜʳ ʢᴇʨʩʝʪʢʽʰ. ɹײʣ ʢᴇʨʩʝʪʢʽʰ ʪʦʧʳʨʘץ, ʘʫʘ ʨʘʡʳ ʞʘסʜʘʡʣʘʨʳ, ʘʫʨʫʣʘʨ, 

ʟʠʷʥʢʝʩʪʝʨ ʞᴅʥʝ ʪ.ʙ. ʩʠʷץʪʳ ʢᴇʧʪʝʛʝʥ ʬʘʢʪʦʨʣʘʨסʘ ʙʘʡʣʘʥʳʩʪʳ. 

ɹʽʟʜʽש ʟʝʨʪʪʝʫʣʝʨʽʤʽʟʜʝ ʟʝʨʪʪʝʣʝʪʽʥ ʞʘʟʜʳץ ʞײʤʩʘץ ʙʠʜʘʡ ʣʠʥʠʷʣʘʨʳʥʳש ᴇʥʽʤʜʽʣʽʛʽ 

11,2-27,5 ʮ/ʛʘ ʜʝשʛʝʡʽʥʜʝ ʙʦʣʜʳ, ʙײʣ ʉʦʣʪװʩʪʽʢ פʘʟʘץʩʪʘʥʜʘ ʞװʨʛʽʟʽʣʛʝʥ ʙʘʩץʘ סʘʣʳʤʜʘʨʜʳש 

ʟʝʨʪʪʝʫʣʝʨʽʥʜʝ ʘʣʳʥסʘʥ ʤᴅʣʽʤʝʪʪʝʨʛʝ ʩᴅʡʢʝʩ ʢʝʣʝʜʽ [13, 14]. ɾʝʣʽʤʰʝʥʽש ʤʘʩʩʘʣʳװ ץʣʝʩʽ 

ʞᴅʥʝ ʦʥʳש ʩʘʧʘʩʳ ʛʣʶʪʝʥʠʥʜʝʨ ʤʝʥ ʛʣʠʘʜʠʥʜʝʨʜʽש ʘץʫʳʟ ץʦʩʳʣʳʩʪʘʨʳʥʳץ שʘʪʳʥʘʩʳʤʝʥ 

ʘʥʳץʪʘʣʘʜʳ, ʥʘʫʙʘʡʭʘʥʘʥʳש ʩʘʧʘ ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥʝ ᴅʩʝʨ ʝʪʝʜʽ [15, 16, 17]. ɹʽʟʜʽש ʟʝʨʪʪʝʫʣʝʨʽ-

ʤʽʟʛʝ ʩᴅʡʢʝʩ, ɸץʤʦʣʘ 2 ʩʪʘʥʜʘʨʪ ʩʦʨʪʳ ʞʝʣʽʤʰʝʥ̔ײץ שʨʘʤʳʥ 26,5% ʞᴅʥʝ ʞʝʣʽʤʰʝʥʽש 

ʩʘʧʘʩʳʥ 60 ʙʽʨʣʽʢ ʀɼʂ ץʘʣʳʧʪʘʩʪʳʨʜʳ. ɹײʣ ʙʘʩץʘ ʟʝʨʪʪʝʫʰʽʣʝʨʜʽש ʤᴅʣʽʤʝʪʪʝʨʽʥʝ ʩᴅʡʢʝʩ 

ʢʝʣʝʜʽ [18,19]. ʉʝʣʝʢʮʠʷʣʳץ ʙʘסʜʘʨʣʘʤʘʣʘʨʜʘ ʘʩʪʳץ ʩʘʧʘʩʳʥʘ ʽʨʽʢʪʝʫ ʞװʨʛʽʟʫ ʢʝʟʽʥʜʝ 

ʞʝʣʽʤʰʝʥʽש ʩʘʥʳ ʤʝʥ ʩʘʧʘʩʳ ʩʠʷץʪʳ ʢᴇʨʩʝʪʢʽʰʪʝʨʛʝ ʢᴇʧ ʢᴇשʽʣ ʙᴇʣʫ ײʩʳʥʳʣʘʜʳ, ᴇʡʪʢʝʥʽ 

ʦʣʘʨ ʢᴇʙʽʥʝʩʝ ʘʫʘ-ʨʘʡʳʥʳש ᴅʨʪװʨʣʽ ʞʳʣʜʘʨʳʥʜʘ ʞʦסʘʨʳ ʩʘʧʘʣʳ ʘʩʪʳץ ʘʣʫסʘ ʤװʤʢʽʥʜʽʢ 

ʙʝʨʤʝʡʪʽʥ ʰʝʢʪʝʫʣʽ ʤʠʥʠʤʫʤʜʘ ʙʦʣʘʜʳ [20].  

2023-24 ʞʳʣʜʘʨʳ ʞװʨʛʽʟʽʣʛʝʥ ʟʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽʥʝ ʩᴅʡʢʝʩ 2 ʣʠʥʠʷʥʳ ʙᴇʣʽʧ ʢᴇʨʩʝʪʫ 

ʢʝʨʝʢ: 285/16 ʞᴅʥʝ 241/14. 285/16 ʣʠʥʠʷʩʳ 88 ʢװʥʜʝ ʧʽʩʝʜʽ ʞᴅʥʝ ʧʽʩʫʜʽש ʦʨʪʘ ʤʝʨʟʽʤʜʽ ʪʦʙʳʥʘ 

ʞʘʪʘʜʳ. ɿʝʨʪʪʝʫʜʽש ʝʢʽ ʞʳʣʳʥʜʘ ʦʣ 20,4 ʮ/ʛʘ ᴇʥʽʤʜʽʣʽʢʪʽ ץʘʣʳʧʪʘʩʪʳʨʜʳ, ʙײʣ ʩʪʘʥʜʘʨʪ 

ɸץʤʦʣʘ 2 ʩʦʨʪʳʥʘʥ 3,9 ʮ ʞʦסʘʨʳ. ɹײʣ ʣʠʥʠʷʥʳש ʞʝʣʽʤʰʝ ʤᴇʣʰʝʨʽ 29,9% ʜʝשʛʝʡʽʥʜʝ, ʙײʣ 

ʢװʰʪʽ ʙʠʜʘʡסʘ ץʦʡʳʣʘʪʳʥ ʪʘʣʘʧʪʘʨסʘ ʩᴅʡʢʝʩ ʢʝʣʝʜʽ. 285/16 ʣʠʥʠʷʥʜʘסʳ ʞʝʣʽʤʰʝʥʽש ʩʘʧʘʩʳ 

75 ʙʽʨʣʽʢʪʽ ײץʨʘʜʳ. 241/14 ʣʠʥʠʷʩʳ ʧʽʩʫʜʽש ʦʨʪʘ ʤʝʟʛʽʣʜʽʢ ʪװʨʽʥʝ ʞʘʪʘʜʳ ʞᴅʥʝ 88 ʢװʥʜʝ 

ʧʽʩʝʜʽ. ɹײʣ ʣʠʥʠʷʥʳש ᴇʥʽʤʜʽʣʽʛʽ ʦʨʪʘ ʝʩʝʧʧʝʥ 20,3 ʮ/ʛʘ ײץʨʘʜʳ, ʙײʣ ɸץʤʦʣʘ 2 ʩʪʘʥʜʘʨʪʳʥʘ 

 ʰʪʽװʢᴇʨʩʝʪʢʽʰʪʝʨʽ ʙʦʡʳʥʰʘ 241/14 ʣʠʥʠʷ ʢ שʩʘʧʘʩʳʥʳ ץʘʨʳ. ɸʩʪʳסʘʥʜʘ 3,8 ʮ/ʛʘ ʞʦסʘʨʘץ

ʙʠʜʘʡסʘ ʞʘʪʘʜʳ: ʞʝʣʽʤʰʝʥʽש ʤᴇʣʰʝʨʽ 28,2 %, ʞʝʣʽʤʰʝʥʽש ʩʘʧʘʩʳ 75 ʙʽʨʣʽʢ ʀɼʂ. 

 שʙʠʜʘʡʜʳ ץʤʩʘײʞ ץʟʝʨʪʪʝʫ ʙʘʨʳʩʳʥʜʘ ʞʘʟʜʳ ץʦʨʳʪʳʥʜʳ. ʆʩʳʣʘʡʰʘ, ʝʢʽ ʞʳʣʜʳפ

33 ʣʠʥʠʷʩʳʥʘʥ ᴇʥʽʤʜʽʣʽʛʽ ʩʪʘʥʜʘʨʪʪʘʥ ʘʩʘʪʳʥ 8 ʣʠʥʠʷ ʘʥʳץʪʘʣʜʳ: 224/14, 132/15, 169/15, 

73/15, 285/16, 241/14, 182/14 ʞᴅʥʝ 249/14-4. ɸʩʪʳץ ʩʘʧʘʩʳʥʳש ʢᴇʨʩʝʪʢʽʰʪʝʨʽ ʙʦʡʳʥʰʘ ʢװʰʪʽ 

ʙʠʜʘʡסʘ ʞʽʢʪʝʫ ʥʦʨʤʘʣʘʨʳʥʘ ʩᴅʡʢʝʩ 2 ʣʠʥʠʷ ʘʥʳץʪʘʣʜʳ: 285/16 ʞᴅʥʝ 241/14. 

ʀʤʤʫʥʦʣʦʛʠʷʣʳץ ʙʘסʘʣʘʫ ʥᴅʪʠʞʝʣʝʨʽ ʙʦʡʳʥʰʘ ʩʝʧʪʦʨʠʦʟסʘ ʦʨʪʘʰʘ ʪᴇʟʽʤʜʽ 347/11 

ʣʠʥʠʷʩʳ ʘʥʳץʪʘʣʜʳ. ʐʘʨʫʘʰʳʣʳײץ ץʥʜʳ ʙʝʣʛʽʣʝʨ ʢʝʰʝʥʽ ʙʦʡʳʥʰʘ 2 ʧʝʨʩʧʝʢʪʠʚʘʣʳץ ʣʠʥʠʷ 

ʪʘשʜʘʣʜʳ: 285/16 ʞᴅʥʝ 241/14. 

 ʳסʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳ ɸʫʳʣ ʰʘʨʫʘʰʳʣʳץʘʟʘפ ʤʳʩ ʞʦʙʘʩʳײʘʨʞʳʣʘʥʜʳʨʫ. ɾפ

ʤʠʥʠʩʪʨʣʽʛʽʥʽש ʙʶʜʞʝʪʪʽʢ ץʘʨʞʳʣʘʥʜʳʨʫ ʙʘסʜʘʨʣʘʤʘʩ  r BR24892821 "פʘʟʘץʩʪʘʥʥʳש ᴅʨʪװʨʣʽ 

ʪʦʧʳʨʘץ-ʢʣʠʤʘʪʪʳץ ʘʡʤʘץʪʘʨʳʥʜʘ ᴇʥʽʤʜʽʣʽʢ, ʩʘʧʘ ʞᴅʥʝ ʩʪʨʝʩʩʢʝ ʪᴇʟʽʤʜʽʣʽʢ ᴅʣʝʫʝʪʽʥ ʘʨʪʪʳʨʫ 

 "ʳ (2024-2026 ʞʞ.)סʳʤ ʰʘʨʫʘʰʳʣʳץײʳ ʪץʳʣʜʘʨ ʩʝʣʝʢʮʠʷʩʳ ʞᴅʥʝ ʙʘʩʪʘʧץʰʽʥ ʜᴅʥʜʽ ʜʘװ

ʰʝשʙʝʨʽʥʜʝ ʦʨʳʥʜʘʣʜʳ. 
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ʆʎɽʅʂɸ ʃʀʅʀʀ ʗʈʆɺʆʁ ʄʗɻʂʆʁ ʇʐɽʅʀʎʓ ʇʆ ʍʆɿʗʁʉʊɺɽʅʅʆ-ʎɽʅʅʓʄ 

ʇʈʀɿʅɸʂʆʄ ɺ ʋʉʃʆɺʔʗʍ ʉɽɺɽʈʅʆɻʆ ʂɸɿɸʍʉʊɸʅɸ 

 

ɹʘʙʢʝʥʦʚ ɸ. ʊ., ʢʘʥʜʠʜʘʪ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ  

ʉʘʷʥʦʚ ɸ. ʊ.* , ʤʘʛʠʩʪʨ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ  

ɹʘʙʢʝʥʦʚʘ ʉ.ɸ., ʢʘʥʜʠʜʘʪ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ  

ʂʘʠʨʞʘʥʦʚ ɽ. ʂ., ʤʘʛʠʩʪʨ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ  

ɼʘʰʢʝʝʚʠʯ ʉ.ʄ., ʢʘʥʜʠʜʘʪ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ  

ʐʝʣʘʝʚʘ ʊ.ɺ.   

 

ʊʆʆ çʅʘʫʯʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʮʝʥʪʨ ʟʝʨʥʦʚʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠʤ. ɸ.ʀ. ɹʘʨʘʝʚʘ», ʧ. ʅʘʫʯʥʳʡ, 

ʂʘʟʘʭʩʪʘʥ 

 

ɸʥʘʪʘʮʠʷ. ɺ ʂʘʟʘʭʩʪʘʥʝ ʦʩʥʦʚʥʦʡ ʵʢʩʧʦʨʪʥʦʡ ʢʫʣʴʪʫʨʦʡ ʷʚʣʷʝʪʩʷ ʷʨʦʚʘʷ ʧʰʝʥʠʮʘ. 

ʆʩʥʦʚʥʫʶ ʜʦʣʶ ʟʝʨʥʘ, ʨʝʘʣʠʟʫʝʤʦʛʦ ʥʘ ʤʠʨʦʚʦʤ ʨʳʥʢʝ, ʩʦʩʪʘʚʣʷʝʪ ʟʝʨʥʦ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ, 

ʚʳʨʘʱʝʥʥʦʝ ʚ ʉʝʚʝʨʥʦʤ ʂʘʟʘʭʩʪʘʥʝ, ʛʜʝ ʧʦʩʝʚʥʳʝ ʧʣʦʱʘʜʠ ʧʦʜ ʵʪʦʡ ʢʫʣʴʪʫʨʦʡ ʜʦʩʪʠʛʘʶʪ 85 %, ʯʪʦ 

ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 10 ʤʣʥ. ʛʘ.   ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʫʨʦʞʘʡʥʦʩʪʠ ʧʰʝʥʠʮʳ ʚ ʫʩʣʦʚʠʷʭ 

ʨʝʟʢʦʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʢʣʠʤʘʪʘ ʉʝʚʝʨʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ, ʥʝʦʙʭʦʜʠʤʦ ʚ ʩʝʣʝʢʮʠʦʥʥʳʭ ʧʨʦʛʨʘʤʤʘʭ 

ʘʢʮʝʥʪʠʨʦʚʘʪʴ ʚʥʠʤʘʥʠʝ ʩʝʣʝʢʮʠʦʥʝʨʦʚ ʥʘ ʩʦʟʜʘʥʠʝ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʳʭ ʩʦʨʪʦʚ ʫʩʪʦʡʯʠʚʳʭ ʢ 

ʣʠʤʠʪʠʨʫʶʱʠʤ ʬʘʢʪʦʨʘʤ ʚʥʝʰʥʝʡ ʩʨʝʜʳ. ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʡ ï ʢʦʤʧʣʝʢʩʥʦʶ ʦʮʝʥʢʘ ʣʠʥʠʠ ʷʨʦʚʦʡ 

ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ ʠ ʚʳʜʝʣʝʥʠʝ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʦʙʨʘʟʮʦʚ ʧʦ ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʮʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ. ɺ 

ʠʟʫʯʝʥʠʠ ʥʘʭʦʜʠʣʠʩʴ 33 ʣʠʥʠʠ ʷʨʦʚʦʡ ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ, ʢʦʪʦʨʳʝ ʚʳʩʝʚʘʣʠʩʴ ʥʘ ʩʪʘʮʠʦʥʘʨʝ 

ʣʘʙʦʨʘʪʦʨʠʠ ʩʝʣʝʢʮʠʠ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ ʊʆʆ çʅʘʫʯʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʮʝʥʪʨ ʟʝʨʥʦʚʦʛʦ ʭʦʟʷʡʩʪʚʘ 

ʠʤ. ɸ.ʀ. ɹʘʨʘʝʚʘè ʚ 2023-2024 ʛʛ. ʌʝʥʦʣʦʛʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ (ʚʩʭʦʜʳ, ʢʦʣʦʰʝʥʠʝ, ʩʦʟʨʝʚʘʥʠʝ), 

ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʦʩʪʴ, ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʧʦʣʝʛʘʥʠʶ ʚʳʧʦʣʥʷʣʠʩʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʤʝʪʦʜʠʢʦʡ ʧʨʦʚʝʜʝʥʠʷ 

ʩʦʨʪʦʠʩʧʳʪʘʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ ʈʂ. ʊʦʚʘʨʥʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʟʝʨʥʘ ʩʦʨʪʦʚ 

ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʥʘ ʦʩʥʦʚʝ ʪʨʝʙʦʚʘʥʠʡ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʩʪʘʥʜʘʨʪʘ ʉʊʈʂ 1046-2008, ʭʣʝʙʦʧʝʢʘʨʥʳʝ 

ʢʘʯʝʩʪʚʘ ʦʧʨʝʜʝʣʷʣʠ ʥʘ ʦʩʥʦʚʝ ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʳʭ ʥʦʨʤ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʟʘ ʜʚʘ ʛʦʜʘ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʠʟ 33 ʣʠʥʠʡ ʷʨʦʚʦʡ ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ ʚʳʜʝʣʝʥʳ 8 ʣʠʥʠʡ, ʜʦʩʪʦʚʝʨʥʦ ʧʨʝʚʦʩʭʦʜʷʱʠʭ ʩʪʘʥʜʘʨʪʳ ʧʦ 

ʫʨʦʞʘʡʥʦʩʪʠ: 224/14, 132/15, 169/15, 73/15, 285/16, 241/14, 182/14 ʠ 249/14-4.  ʉʘʤʳʡ ʚʳʩʦʢʠʡ 

ʫʨʦʚʝʥʴ ʥʘʪʫʨʳ ʦʪʤʝʯʝʥ ʫ ʩʣʝʜʫʶʱʠʭ ʣʠʥʠʡ: 347/11, 132/15, 249/14-4 ʠ 326/16-2. ɺʳʩʦʢʠʝ 

ʧʦʢʘʟʘʪʝʣʠ  ʩʪʝʢʣʦʚʠʜʥʦʩʪʠ ʦʪʤʝʯʝʥʳ ʫ ʩʣʝʜʫʶʱʠʭ ʣʠʥʠʡ: 224/14, 132/15, 241/14 ʠ 204/14-2. 

ɺʳʩʦʢʠʡ ʧʦʢʘʟʘʪʝʣʴ ʩʦʜʝʨʞʘʥʠʷ ʢʣʝʡʢʦʚʠʥʳ ʬʦʨʤʠʨʦʚʘʣʠ ʩʣʝʜʫʶʱʠʝ ʣʠʥʠʠ: 73/15, 132/15, 86/15 ʠ 

241/14. ʇʝʨʚʫʶ ʛʨʫʧʧʫ (45-75 ʝʜ. ʊɼʂ) ʢʘʯʝʩʪʚʘ ʢʣʝʡʢʦʚʠʥʳ ʠʤʝʣʠ 14 ʣʠʥʠʠ: 204/14-2, 249/14-4, 

241/14-2 ʠ ʜʨ. ʇʦ ʧʦʢʘʟʘʪʝʣʷʤ ʢʘʯʝʩʪʚʘ ʟʝʨʥʘ ʚʳʜʝʣʝʥʳ 2 ʣʠʥʠʠ, ʦʪʥʦʩʷʱʠʝʩʷ ʩʦʛʣʘʩʥʦ 

ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʳʤ ʥʦʨʤʘʤ ʢ ʩʠʣʴʥʳʤ ʧʰʝʥʠʮʘʤ: 285/16 ʠ 241/14. ʇʦ ʢʦʤʧʣʝʢʩʫ ʭʦʟʷʡʩʪʚʝʥʥʦ 

ʮʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ ʦʪʦʙʨʘʥʳ 2 ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʣʠʥʠʠ: 285/16 ʠ 241/14. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʗʨʦʚʘʷ ʤʷʛʢʘʷ ʧʰʝʥʠʮʘ, ʩʦʨʪ, ʫʨʦʞʘʡʥʦʩʪʴ, ʥʘʪʫʨʥʘʷ ʤʘʩʩʘ, 

ʩʪʝʢʣʦʚʠʜʥʦʩʪʴ, ʩʦʜʝʨʞʘʥʠʝ ʢʣʝʡʢʦʚʠʥʳ, ʢʘʯʝʩʪʚʦ ʢʣʝʡʢʦʚʠʥʳ. 
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Annotation. In Kazakhstan, the main export crop is spring wheat. The main share of grain sold on 
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the world market is spring wheat grown in Northern Kazakhstan, where the sown area under this crop 

reaches 85%, which is about 10 million hectares. In order to increase the yield of wheat in the conditions of 

the sharply continental climate of Northern Kazakhstan, it is necessary to focus the attention of breeders in 

breeding programs on the creation of competitive varieties resistant to limiting environmental factors. The 

purpose of the research is a comprehensive assessment of the spring soft wheat line and the selection of 

promising samples for economically valuable traits. The study included 33 lines of spring soft wheat, which 

were sown at the stationary facility of the spring wheat selection laboratory of A.I. Barayev Scientific and 

Production Center for Grain Farming in 2023-2024. Phenological observations (seedlings, heading, 

ripening), drought resistance, resistance to lodging were carried out in accordance with the methodology for 

conducting variety testing of agricultural plants of the Republic of Kazakhstan. Commodity classification of 

grain varieties was carried out on the basis of the requirements of the national standard STRK 1046-2008, 

baking qualities were determined on the basis of classification norms. Thus, over two years of research, 8 

lines out of 33 spring soft wheat lines were identified that reliably exceeded the standards in yield: 224/14, 

132/15, 169/15, 73/15, 285/16, 241/14, 182/14 and 249/14-4. The highest natural content was noted in the 

following lines: 347/11, 132/15, 249/14-4 and 326/16-2. High vitreousness values were noted in the 

following lines: 224/14, 132/15, 241/14 and 204/14-2. High gluten content was formed by the following 

lines: 73/15, 132/15, 86/15 and 241/14. The first group (45-75 units of TDC) of gluten quality included 14 

lines: 204/14-2, 249/14-4, 241/14-2, etc. According to grain quality indicators, 2 lines were identified that, 

according to classification standards, belong to strong wheat: 285/16 and 241/14. According to a set of 

economically valuable traits, 2 promising lines were selected: 285/16 and 241/14. 

Keywords: Spring soft wheat, variety, yield, natural weight, vitreousness, gluten content, gluten 

quality. 
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1ʂʦʢʰʝʪʘʫʩʢʦʝ ʦʧʳʪʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʝ ʭʦʟʷʡʩʪʚʦ, ɸʢʤʦʣʠʥʩʢʘʷ ʦʙʣʘʩʪʴ,  

ɿʝʨʝʥʜʠʥʩʢʠʡ ʨʘʡʦʥ, ʩ. ʐʘʛʘʣʘʣʳ, ʂʘʟʘʭʩʪʘʥ 
2ʂʦʢʰʝʪʘʫʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʐ. ʋʘʣʠʭʘʥʦʚʘ, ʛ. ʂʦʢʰʝʪʘʫ, ʂʘʟʘʭʩʪʘʥ 

3ʂʦʢʰʝʪʘʫʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ɸʙʘʷ ʄʳʨʟʘʭʤʝʪʦʚʘ, ʛ. ʂʦʢʰʝʪʘʫ, ʂʘʟʘʭʩʪʘʥ 

 
ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʩʝʣʝʢʮʠʦʥʥʦʡ ʦʮʝʥʢʠ ʠ ʦʪʙʦʨʫ ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ 

ʠʩʭʦʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʜʣʷ ʩʝʣʝʢʮʠʠ ʚʳʩʦʢʦʟʠʤʦʩʪʦʡʢʠʭ ʬʦʨʤ ʨʘʩʪʝʥʠʡ ʜʦʥʥʠʢʘ. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ (2015-2024 ʛʛ.) ʥʘ ʦʧʳʪʥʳʭ ʩʪʘʮʠʦʥʘʨʘʭ ʂʦʢʰʝʪʘʫʩʢʦʛʦ ʦʧʳʪʥʦ-

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʢʦʪʦʨʦʝ ʥʘʭʦʜʠʪʩʷ ʚ ʩ. ʐʘʛʘʣʘʣʳ, ɸʢʤʦʣʠʥʩʢʦʡ ʦʙʣʘʩʪʠ.  

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʚʩʝ ʦʙʨʘʟʮʳ ʜʦʥʥʠʢʘ ʚ ʢʦʣʠʯʝʩʪʚʝ 637 ʥʦʤʝʨʦʚ ʠʟ ʤʠʨʦʚʦʡ 

ʢʦʣʣʝʢʮʠʠ ɺʀʈ, ʤʝʩʪʥʳʝ ʧʦʧʫʣʷʮʠʠ ʠ ʩʝʣʝʢʮʠʦʥʥʳʝ ʣʠʥʠʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʪʝʧʝʥʠ ʧʝʨʝʟʠʤʦʚʢʠ 

ʨʘʟʙʠʪʳ ʥʘ 5 ʛʨʫʧʧ ʠ ʦʧʨʝʜʝʣʝʥʳ ʧʨʝʜʝʣʳ ʠʟʤʝʥʯʠʚʦʩʪʠ ʜʘʥʥʦʛʦ ʧʨʠʟʥʘʢʘ ʦʪ 50 ʜʦ 100 % 

ʧʝʨʝʟʠʤʦʚʢʠ. ʆʯʝʥʴ ʚʳʩʦʢʫʶ ʟʠʤʦʩʪʦʡʢʦʩʪʴ ʠʤʝʣʠ 89 ʦʙʨʘʟʮʦʚ ʜʦʥʥʠʢʘ, ʩʬʦʨʤʠʨʦʚʘʚʰʠʝʩʷ ʚ 

ʩʫʨʦʚʳʭ ʧʦ ʧʝʨʝʟʠʤʦʚʢʝ ʫʩʣʦʚʠʷʭ ʪʘʢʠʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ, ʢʘʢ ɿʘʧʘʜʥʘʷ ʠ ɺʦʩʪʦʯʥʘʷ ʉʠʙʠʨʴ 

(ʄʝʜʝʪ, ʆʙʩʢʠʡ ʛʠʛʘʥʪ, ʉʠʙʠʨʩʢʠʡ, ʅʦʚʦʩʠʙʠʨʩʢʠʡ, ʉʨʝʪʝʥʩʢʠʡ 1, ʂʝʨʯʠʥʩʢʠʡ 1, ʉʘʷʥʩʢʠʡ, ʂʘʪʵʢ, 

ʆʤʩʢʠʡ ʩʢʦʨʦʩʧʝʣʳʡ, ʉʝʚʝʨʥʳʡ, ʅʝʤʶʛʘʥʩʢʠʡ ʠ ʜʨ.); ʉʝʚʝʨʥʳʡ ʂʘʟʘʭʩʪʘʥ (ʐʝʜʝʚʨ 75, ʐʘʚʝʢʝʥ, 

ɸʢʙʘʩ, ʉʘʨʙʘʩ, ʂʦʢʰʝʪʘʫʩʢʠʡ, ʉʝʚʝʨʦ-ʂʘʟʘʭʩʪʘʥʩʢʠʡ 7 ʠ ʜʨ.); ʉʝʚʝʨʥʘʷ ɽʚʨʦʧʘ (ʂ-32334, ʂ-32335) ʠ 

ʉʝʚʝʨʥʘʷ ɸʤʝʨʠʢʘ (ɸʨʢʪʠʢ, ʂ-38852, ʂ-38855). ʇʨʠʟʥʘʢ ʟʠʤʦʩʪʦʡʢʦʩʪʠ ʚ ʧʨʝʜʝʣʘʭ ʛʨʫʧʧ ʠ 

ʧʦʧʫʣʷʮʠʡ ʚʘʨʴʠʨʫʝʪ ʩʣʘʙʦ. ʂʦʵʬʬʠʮʠʝʥʪ ʠʟʤʝʥʯʠʚʦʩʪʠ (V) ʥʝ ʧʨʝʚʳʰʘʝʪ 6,0-8,4%, ʪʦ ʝʩʪʴ 

ʩʝʣʝʢʮʠʦʥʥʳʡ ʦʪʙʦʨ ʤʦʞʝʪ ʙʳʪʴ ʚʝʩʴʤʘ ʵʬʬʝʢʪʠʚʥʳʤ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʜʘʥʥʦʡ ʛʠʧʦʪʝʟʳ ʙʳʣ 

ʨʘʟʨʘʙʦʪʘʥ ʠ ʘʧʨʦʙʠʨʦʚʘʥ ʩʝʣʝʢʮʠʦʥʥʳʡ ʩʧʦʩʦʙ ʦʪʙʦʨʘ ʟʠʤʦʩʪʦʡʢʠʭ ʬʦʨʤ ʨʘʩʪʝʥʠʡ ʜʦʥʥʠʢʘ, ʛʜʝ ʚ 

ʢʘʯʝʩʪʚʝ ʢʨʠʪʝʨʠʝʚ ʦʮʝʥʢʠ ʠ ʦʪʙʦʨʘ ʧʨʠʥʷʪʳ ʪʘʢʠʝ ʧʨʠʟʥʘʢʠ ʢʘʢ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʚʝʛʝʪʘʪʠʚʥʦʛʦ 

ʨʦʩʪʘ ʚ ʛʦʜ ʧʦʩʝʚʘ, ʜʠʘʤʝʪʨ ʢʦʨʥʝʚʦʡ ʰʝʡʢʠ ʠ ʛʣʫʙʠʥʘ ʟʘʣʝʛʘʥʠʷ ʢʦʨʥʝʚʦʡ ʰʝʡʢʠ ʚ ʧʦʯʚʝ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʦʥʥʠʢ, ʠʩʭʦʜʥʳʡ ʤʘʪʝʨʠʘʣ, ʦʙʨʘʟʝʮ, ʩʦʨʪ, ʟʠʤʦʩʪʦʡʢʦʩʪʴ, ʦʪʙʦʨ. 

 

ɺʚʝʜʝʥʠʝ. ʋʥʠʚʝʨʩʘʣʴʥʦʩʪʴ ʠ ʭʦʟʷʡʩʪʚʝʥʥʘʷ ʮʝʥʥʦʩʪʴ ʜʦʥʥʠʢʘ ʦʙʫʩʣʦʚʣʝʥʳ 

ʙʣʘʛʦʧʨʠʷʪʥʳʤ ʩʦʯʝʪʘʥʠʝʤ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʠ ʧʨʦʜʫʢʪʠʚʥʳʭ ʧʨʠʟʥʘʢʦʚ, ʟʥʘʯʠʤʳʭ 

ʜʣʷ ʟʝʤʣʝʜʝʣʠʷ ʠ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ. ɼʦʥʥʠʢ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʝʟʘʤʝʥʠʤʫʶ 

ʚʳʩʦʢʦʙʝʣʢʦʚʫʶ ʢʦʨʤʦʚʫʶ ʢʫʣʴʪʫʨʫ, ʦʪʣʠʯʘʶʱʫʶʩʷ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʧʨʦʪʝʠʥʘ, 

ʢʘʨʦʪʠʥʘ, ʥʝʟʘʤʝʥʠʤʳʭ ʘʤʠʥʦʢʠʩʣʦʪ ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʩʦʝʜʠʥʝʥʠʡ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʵʬʬʝʢʪʠʚʥʦ 

ʨʝʰʘʪʴ ʧʨʦʙʣʝʤʫ ʜʝʬʠʮʠʪʘ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʙʝʣʢʘ ʚ ʩʦʧʦʯʥʦ-ʨʘʚʥʠʥʥʳʭ ʨʘʡʦʥʘʭ ʉʝʚʝʨʥʦʛʦ 

ʂʘʟʘʭʩʪʘʥʘ, ʚʢʣʶʯʘʷ ʫʯʘʩʪʢʠ ʩ ʟʘʩʦʣʝʥʥʳʤʠ ʧʦʯʚʘʤʠ [1,2]. 

ɼʦʥʥʠʢ ʧʨʝʜʩʪʘʚʣʷʝʪ ʮʝʥʥʦʩʪʴ ʢʘʢ ʵʬʬʝʢʪʠʚʥʳʡ ʙʦʙʦʚʳʡ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢ ʟʝʨʥʦʚʳʭ 

ʢʫʣʴʪʫʨ, ʩʠʜʝʨʘʣʴʥʦʝ ʨʘʩʪʝʥʠʝ, ʠʥʪʝʥʩʠʚʥʘʷ ʧʘʨʦʟʘʥʠʤʘʶʱʘʷ ʢʫʣʴʪʫʨʘ ʜʣʷ ʢʦʨʤʦʚʳʭ 

ʩʝʚʦʦʙʦʨʦʪʦʚ, ʘ ʪʘʢʞʝ ʢʘʢ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʡ ʤʝʜʦʥʦʩ. ɽʛʦ ʰʠʨʦʢʦʝ ʚʥʝʜʨʝʥʠʝ ʚ 

ʧʨʦʠʟʚʦʜʩʪʚʦ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʦʙʝʩʧʝʯʝʥʥʦʩʪʴʶ ʩʦʨʪʘʤʠ, ʘʜʘʧʪʠʨʦʚʘʥʥʳʤʠ ʢ 
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ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ ʨʝʛʠʦʥʘ ʚʦʟʜʝʣʳʚʘʥʠʷ ʠ ʨʘʟʣʠʯʥʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤ 

ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ [3-5]. 

ɺ ʫʩʣʦʚʠʷʭ ʉʝʚʝʨʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚʦʟʜʝʣʳʚʘʶʪʩʷ ʩʦʨʪʘ ʜʦʥʥʠʢʘ 

ʞʸʣʪʦʛʦ ɸʣʴʰʝʝʚʩʢʠʡ (ɹʘʰʢʠʨʠʷ, 1958) ʠ ʜʦʥʥʠʢʘ ʙʝʣʦʛʦ ʉʨʝʪʝʥʩʢʠʡ (ʏʠʪʠʥʩʢʘʷ ʆʉ, 1969), 

ʢʦʪʦʨʳʝ ʧʦ ʨʷʜʫ ʘʛʨʦʥʦʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʩʦʚʨʝʤʝʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʘʢʪʫʘʣʴʥʦʡ ʷʚʣʷʝʪʩʷ ʟʘʜʘʯʘ ʩʦʟʜʘʥʠʷ 

ʥʦʚʳʭ ʩʦʨʪʦʚ ʜʦʥʥʠʢʘ ʩ ʟʘʜʘʥʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, ʦʧʨʝʜʝʣʸʥʥʳʤʠ ʮʝʣʷʤʠ ʧʨʦʚʦʜʠʤʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ [6,7]. 

ʇʨʝʜʣʦʞʝʥ ʤʝʪʦʜ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʠ ʩʝʣʝʢʮʠʦʥʥʦʛʦ ʦʪʙʦʨʘ ʟʠʤʦʩʪʦʡʢʠʭ ʬʦʨʤ 

ʜʦʥʥʠʢʘ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʢʦʤʧʣʝʢʩʥʦʡ ʦʮʝʥʢʝ ʵʢʦʣʦʛʦ-ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ. ɺ 

ʢʘʯʝʩʪʚʝ ʢʣʶʯʝʚʳʭ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ 

ʚʝʛʝʪʘʪʠʚʥʦʛʦ ʧʝʨʠʦʜʘ ʚ ʛʦʜ ʧʦʩʝʚʘ, ʘ ʪʘʢʞʝ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʦʨʥʝʚʦʡ 

ʰʝʡʢʠ ï ʝʸ ʜʠʘʤʝʪʨ ʠ ʛʣʫʙʠʥʘ ʟʘʣʝʛʘʥʠʷ ʚ ʧʦʯʚʝʥʥʦʤ ʧʨʦʬʠʣʝ [8]. 

ʆʩʥʦʚʥʳʤ ʣʠʤʠʪʠʨʫʶʱʠʤ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʬʘʢʪʦʨʦʤ ʚʦʟʜʝʣʳʚʘʥʠʷ ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚ 

ʷʚʣʷʝʪʩʷ ʟʠʤʦʩʪʦʡʢʦʩʪʴ ʨʘʩʪʝʥʠʡ. ʀʟ ʢʦʨʤʦʚʳʭ ʪʨʘʚ ʦʜʥʦʡ ʠʟ ʟʠʤʦʩʪʦʡʢʠʭ ʢʫʣʴʪʫʨ ʷʚʣʷʝʪʩʷ 

ʜʦʥʥʠʢ. ɺ ʩʪʝʧʥʳʭ ʨʘʡʦʥʘʭ ʨʘʩʪʝʥʠʷ ʜʦʥʥʠʢʘ ʥʘ ʫʨʦʚʥʝ ʢʦʨʥʝʚʦʡ ʰʝʡʢʠ (2-4 ʩʤ ʦʪ 

ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʯʚʳ) ʧʝʨʝʥʦʩʠʪ ʟʠʤʦʡ ʧʨʠ ʚʳʩʦʪʝ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ ʜʦ 20 ʩʤ ʤʦʨʦʟʳ ʚ 30-

40Áʉ [9,10]. 

ɺ ʫʩʣʦʚʠʷʭ ʨʝʟʢʦ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʢʣʠʤʘʪʘ ʉʝʚʝʨʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ ʜʦʥʥʠʢ - ʩʘʤʦʝ 

ʩʪʦʡʢʦʝ ʨʘʩʪʝʥʠʝ ʢ ʧʝʨʝʟʠʤʦʚʢʝ ʠʟ ʚʩʝʭ ʚʦʟʜʝʣʳʚʘʝʤʳʭ ʙʦʙʦʚʳʭ ʪʨʘʚ [11,12]. ɿʠʤʦʩ-

ʪʦʡʢʦʩʪʴ ʜʦʥʥʠʢʘ ʦʙʫʩʣʘʚʣʠʚʘʝʪʩʷ ʛʣʫʙʦʢʠʤ ʧʨʦʥʠʢʥʦʚʝʥʠʝʤ ʚ ʧʦʯʚʫ ʭʦʨʦʰʦ ʨʘʟʚʠʪʦʛʦ 

ʛʣʘʚʥʦʛʦ ʢʦʨʥʷ ʩʦ ʩʣʦʞʥʦʡ ʘʨʭʠʪʝʢʪʦʥʠʢʦʡ ʙʦʢʦʚʳʭ ʨʘʟʚʝʪʚʣʝʥʠʡ ʠ ʛʣʫʙʦʢʠʤ ʟʘʣʝʛʘʥʠʝʤ 

ʢʦʨʥʝʚʦʡ ʰʝʡʢʠ [13]. ɸʤʝʨʠʢʘʥʩʢʠʝ ʫʯʝʥʳʝ ʟʠʤʦʩʪʦʡʢʦʩʪʴ ʩʦʨʪʦʚ ʜʦʥʥʠʢʘ, ʠʩʧʳʪʘʥʥʳʭ ʚ 

ʇʘʣʤʝʨʝ (ɸʣʷʩʢʘ), ʩʚʷʟʳʚʘʶʪ ʩ ʧʦʚʳʰʝʥʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʚʦʜʥʦ-ʨʘʩʪʚʦʨʠʤʳʭ ʙʝʣʢʦʚ ʠ 

ʙʦʣʴʰʠʤ ʟʘʧʘʩʦʤ ʫʛʣʝʚʦʜʦʚ, ʥʘʢʦʧʣʝʥʥʳʭ ʧʝʨʝʜ ʫʭʦʜʦʤ ʚ ʟʠʤʫ [14]. 

ɺ ʩʝʣʝʢʮʠʦʥʥʦʡ ʧʨʘʢʪʠʢʝ ʜʦʥʥʠʢʘ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʦʩʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ 

ʫʜʝʣʷʝʪʩʷ ʦʮʝʥʢʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʟʝʣʸʥʦʡ ʤʘʩʩʳ ʠ ʩʝʤʝʥʥʦʡ ʫʨʦʞʘʡʥʦʩʪʠ, ʯʪʦ ʦʧʨʝʜʝʣʷʝʪ 

ʥʘʧʨʘʚʣʝʥʠʝ ʦʪʙʦʨʘ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʬʦʨʤ. ʆʜʥʘʢʦ ʚ ʫʩʣʦʚʠʷʭ ʥʘʨʘʩʪʘʶʱʝʡ ʢʣʠʤʘʪʠʯʝʩʢʦʡ 

ʥʝʩʪʘʙʠʣʴʥʦʩʪʠ ʠ ʚʦʟʜʝʡʩʪʚʠʷ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʬʘʢʪʦʨʦʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʥʘʙʣʶʜʘʝʪʩʷ 

ʟʥʘʯʠʪʝʣʴʥʦʝ ʩʥʠʞʝʥʠʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʫ ʨʷʜʘ ʩʦʨʪʦʚ ʧʨʠ ʩʪʨʝʩʩʦʚʳʭ ʥʘʛʨʫʟʢʘʭ, ʪʘʢʠʭ ʢʘʢ 

ʥʠʟʢʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ, ʜʝʬʠʮʠʪ ʚʣʘʛʠ, ʚʩʧʳʰʢʠ ʬʠʪʦʧʘʪʦʣʦʛʠʡ ʠ ʧʦʚʳʰʝʥʠʝ 

ʫʨʦʚʥʷ ʟʘʩʦʣʝʥʥʦʩʪʠ ʧʦʯʚ. ʈʝʰʝʥʠʝ ʟʘʜʘʯʠ ʧʦʚʳʰʝʥʠʷ ʘʜʘʧʪʠʚʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʨʘʩʪʝʥʠʡ ʥʝ 

ʤʦʞʝʪ ʙʳʪʴ ʜʦʩʪʠʛʥʫʪʦ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʟʘ ʩʯʸʪ ʩʝʣʝʢʮʠʠ ʧʦ ʦʜʥʦʤʫ ʧʨʠʟʥʘʢʫ ʫʩʪʦʡʯʠʚʦʩʪʠ - 

ʥʘʧʨʠʤʝʨ, ʪʦʣʴʢʦ ʢ ʤʦʨʦʟʫ ʠʣʠ ʪʦʣʴʢʦ ʢ ʟʘʩʫʭʝ. ʂʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ 

ʩʦʨʪʦʚ ʩ ʤʥʦʛʦʢʦʤʧʦʥʝʥʪʥʦʡ ʩʪʨʝʩʩʦʫʩʪʦʡʯʠʚʦʩʪʴʶ ʪʨʝʙʫʝʪ ʚʥʝʜʨʝʥʠʷ ʥʦʚʳʭ ʤʝʪʦʜʦʚ 

ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʦʪʙʦʨʘ. ɺ ʨʘʤʢʘʭ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʠ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʧʘʪʝʥʪʳ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʧʨʠʤʝʥʝʥʠʠ ʩʧʝʮʠʬʠʯʝʩʢʠʭ 

ʠʥʜʠʢʘʪʦʨʦʚ ʫʩʪʦʡʯʠʚʦʩʪʠ, ʧʦʟʚʦʣʷʶʱʠʭ ʙʦʣʝʝ ʪʦʯʥʦ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʠ ʦʪʙʠʨʘʪʴ 

ʛʝʥʦʪʠʧʳ, ʩʧʦʩʦʙʥʳʝ ʩʦʭʨʘʥʷʪʴ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʚ ʫʩʣʦʚʠʷʭ ʘʛʨʦʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʝʩʩʘ. 

ʉʝʣʝʢʮʠʷ ʩʦʨʪʦʚ ʜʦʥʥʠʢʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʨʘʜʠʮʠʦʥʥʳʭ ʤʝʪʦ-ʜʦʚ, 

ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʫʣʫʯʰʝʥʠʝ ʭʦʟʷʡʩʪʚʝʥʥʦ ʮʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ, ʧʦʚʳʰʝʥʠʝ ʧʨʦʜʫʢ-ʪʠʚʥʦʩʪʠ 

ʢʦʨʤʦʚʦʡ ʤʘʩʩʳ ʠ ʩʝʤʝʥʥʦʡ ʫʨʦʞʘʡʥʦʩʪʠ. ʆʩʥʦʚʥʳʤʠ ʢʨʠʪʝʨʠʷʤʠ ʦʪʙʦʨʘ ʩʣʫʞʘʪ 

ʘʛʨʦʥʦʤʠʯʝʩʢʠ ʟʥʘʯʠʤʳʝ ʧʨʠʟʥʘʢʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʩʪʘʙʠʣʴʥʫʶ ʫʨʦʞʘʡʥʦʩʪʴ ʚ ʫʩʣʦʚʠʷʭ 

ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʬʦʨʤʠʨʦʚʘʥʠʶ ʩʦʨʪʦʚ, 

ʦʙʣʘʜʘʶʱʠʭ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʢʣʶʯʝʚʳʤ ʬʘʢʪʦʨʘʤ ʚʥʝʰʥʝʡ ʩʨʝʜʳ. 

ɺ ʫʩʣʦʚʠʷʭ ʥʘʨʘʩʪʘʶʱʝʡ ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʠ ʫʩʣʦʞʥʝʥʠʷ 

ʘʛʨʦʵʢʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʚʦʟʨʘʩʪʘʝʪ ʘʢʪʫʘʣʴʥʦʩʪʴ ʩʝʣʝʢʮʠʠ ʜʦʥʥʠʢʘ ʥʘ ʢʦʤʧʣʝʢʩʥʫʶ 

ʩʪʨʝʩʩʦʫʩʪʦʡʯʠʚʦʩʪʴ. ʉʨʝʜʠ ʬʘʢʪʦʨʦʚ, ʦʢʘʟʳʚʘʶʱʠʭ ʚʣʠʷʥʠʝ ʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʨʘʩʪʝʥʠʡ, 

ʚʳʜʝʣʷʶʪʩʷ ʩʫʨʦʚʳʝ ʫʩʣʦʚʠʷ ʧʝʨʝʟʠʤʦʚʢʠ, ʟʘʩʫʰʣʠʚʳʝ ʧʝʨʠʦʜʳ, ʵʧʠʬʠʪʦʪʠʠ ʚʨʝʜʠʪʝʣʝʡ ʠ 

ʙʦʣʝʟʥʝʡ, ʘ ʪʘʢʞʝ ʧʦʚʳʰʝʥʠʝ ʟʘʩʦʣʝʥʥʦʩʪʠ ʧʦʯʚ. ʋʩʪʦʡʯʠʚʦʩʪʴ ʢ ʵʪʠʤ ʩʪʨʝʩʩʘʤ ʩʪʘʥʦʚʠʪʩʷ 

ʚʘʞʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʚ ʩʝʣʝʢʮʠʦʥʥʦʡ ʨʘʙʦʪʝ. 
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ʉʦʟʜʘʥʠʝ ʩʦʨʪʦʚ, ʘʜʘʧʪʠʨʦʚʘʥʥʳʭ ʢ ʦʪʜʝʣʴʥʳʤ ʪʠʧʘʤ ʩʪʨʝʩʩʦʚ - ʥʘʧʨʠʤʝʨ, ʟʠʤʦ-

ʩʪʦʡʢʠʭ ʠʣʠ ʟʘʩʫʭʦ- ʠ ʞʘʨʦʩʪʦʡʢʠʭ - ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʵʪʘʧʦʤ, ʦʜʥʘʢʦ ʩʦʚʨʝʤʝʥʥʘʷ ʥʘʫʢʘ 

ʩʪʨʝʤʠʪʩʷ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʩʦʨʪʦʚ ʩ ʤʥʦʛʦʢʦʤʧʦʥʝʥʪʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ. ɺ ʨʘʤʢʘʭ ʥʘʫʯ-ʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʨʘʟʨʘʙʦʪʘʥʳ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʧʦʜʭʦʜʳ, ʧʦʟʚʦʣʷʶʱʠʝ ʦʮʝʥʠʚʘʪʴ ʠ ʦʪʙʠ-ʨʘʪʴ 

ʛʝʥʦʪʠʧʳ ʧʦ ʨʷʜʫ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʠ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʠʥʜʠʢʘʪʦʨʦʚ ʫʩʪʦʡʯʠʚʦʩʪʠ. 

ʈʝʟʫʣʴʪʘʪʦʤ ʵʪʦʡ ʨʘʙʦʪʳ ʩʪʘʣʦ ʧʦʣʫʯʝʥʠʝ ʧʘʪʝʥʪʦʚ ʥʘ ʩʝʣʝʢʮʠʦʥʥʳʝ ʨʝʰʝʥʠʷ, 

ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʧʦʚʳʰʝʥʠʝ ʘʜʘʧʪʠʚʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʜʦʥʥʠʢʘ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʪʘʢʠʭ 

ʠʥʜʠʢʘʪʦʨʦʚ ʦʪʢʨʳʚʘʝʪ ʧʝʨʩʧʝʢʪʠʚʳ ʜʣʷ ʩʦʟʜʘʥʠʷ ʩʦʨʪʦʚ, ʩʧʦʩʦʙʥʳʭ ʩʦʭʨʘʥʷʪʴ ʚʳʩʦʢʫʶ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʚ ʫʩʣʦʚʠʷʭ ʢʦʤʧʣʝʢʩʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʬʘʢʪʦʨʦʚ, 

ʦʙʝʩʧʝʯʠʚʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴ ʘʛʨʦʮʝʥʦʟʦʚ ʠ ʩʪʘʙʠʣʴʥʦʩʪʴ ʢʦʨʤʦʧʨʦʠʟʚʦʜʩʪʚʘ. 

ɼʦʥʥʠʢ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʝʨʩʧʝʢʪʠʚʥʫʶ ʢʫʣʴʪʫʨʫ ʩ ʰʠʨʦʢʠʤ ʩʧʝʢʪʨʦʤ ʭʦʟʷʡʩ-

ʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ: ʢʦʨʤʦʚʦʝ, ʬʠʪʦʤʝʣʠʦʨʘʪʠʚʥʦʝ, ʩʠʜʝʨʘʣʴʥʦʝ, ʧʘʨʦʟʘʥʠʤʘʶʱʝʝ ʠ 

ʧʦʯʚʦʫʣʫʯʰʘʶʱʝʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ. ʆʜʥʘʢʦ ʪʝʤʧʳ ʝʛʦ ʚʥʝʜʨʝʥʠʷ ʚ ʩʝʚʦʦʙʦʨʦʪ ʦʩʪʘʶʪʩʷ 

ʥʠʟʢʠʤʠ. ʈʘʩʰʠʨʝʥʠʝ ʧʦʩʝʚʥʳʭ ʧʣʦʱʘʜʝʡ ʠ ʧʦʚʳʰʝʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ ʦʛʨʘʥʠʯʠʚʘʶʪʩʷ 

ʦʪʩʫʪʩʪʚʠʝʤ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ ʠ ʩʪʨʝʩʩʦʫʩʪʦʡʯʠʚʳʭ ʩʦʨʪʦʚ, ʘʜʘʧʪʠʨʦʚʘʥʥʳʭ ʢ 

ʨʘʟʥʦʦʙʨʘʟʥʳʤ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ ʠ ʩʧʝʮʠʬʠʯʝʩʢʠʤ ʥʘʧʨʘʚʣʝʥʠʷʤ 

ʘʛʨʘʨʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ. ɹʦʣʴʰʠʥʩʪʚʦ ʩʦʚʨʝʤʝʥʥʳʭ ʩʦʨʪʦʚ ʣʠʰʴ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʦʩʭʦʜʷʪ 

ʜʠʢʦʨʘʩʪʫʱʠʝ ʬʦʨʤʳ ʧʦ ʢʦʨʤʦʚʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, ʢʘʯʝʩʪʚʫ ʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ 

ʧʨʠʟʥʘʢʘʤ, ʧʨʝʜʩʪʘʚʣʷʷ ʩʦʙʦʡ ʫʣʫʯʰʝʥʥʳʝ ʧʦʧʫʣʷʮʠʠ, ʧʦʣʫʯʝʥʥʳʝ ʤʝʪʦʜʦʤ ʤʘʩʩʦʚʦʛʦ 

ʦʪʙʦʨʘ. ʊʘʢʠʝ ʩʦʨʪʘ, ʢʘʢ ʧʨʘʚʠʣʦ, ʩʦʭʨʘʥʷʶʪ ʯʝʨʪʳ ʧʨʠʨʦʜʥʳʭ ʤʦʜʝʣʝʡ ʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ 

ʨʷʜʦʤ ʥʝʜʦʩʪʘʪʢʦʚ: ʛʨʫʙʦʩʪʝʙʝʣʴʥʦʩʪʴʶ, ʩʣʘʙʦʡ ʢʫʩʪʠʩʪʦʩʪʴʶ ʠ ʦʙʣʠʩʪʚʝʥʥʦʩʪʴʶ, 

ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʴʶ ʢ ʙʦʣʝʟʥʷʤ ʠ ʚʨʝʜʠʪʝʣʷʤ, ʩʣʘʙʳʤ ʦʪʨʘʩʪʘʥʠʝʤ, ʥʝʨʘʚʥʦʤʝʨʥʳʤ ʠ 

ʨʘʩʪʷʥʫʪʳʤ ʩʨʦʢʦʤ ʩʦʟʨʝʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʢʫʤʘʨʠʥʘ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ 

ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʥʦʚʳʭ ʩʦʨʪʦʚ ʜʦʥʥʠʢʘ, ʦʙʣʘʜʘʶʱʠʭ ʚʳʩʦʢʦʡ 

ʫʨʦʞʘʡʥʦʩʪʴʶ ʟʝʣʸʥʦʡ ʤʘʩʩʳ ʠ ʩʝʤʷʥ, ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʙʠʦʪʠʯʝʩʢʠʤ ʠ ʘʙʠʦʪʠʯʝʩʢʠʤ 

ʩʪʨʝʩʩʘʤ, ʥʠʟʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʢʫʤʘʨʠʥʘ, ʚʳʨʘʞʝʥʥʦʡ ʢʫʩʪʠʩʪʦʩʪʴʶ, ʚʝʪʚʠʩʪʦʩʪʴʶ, 

ʦʙʣʠʩʪʚʝʥʥʦʩʪʴʶ, ʩʧʦʩʦʙʥʦʩʪʴʶ ʢ ʘʢʪʠʚʥʦʤʫ ʦʪʨʘʩʪʘʥʠʶ ʧʦʩʣʝ ʫʢʦʩʘ, ʟʠʤʦʩʪʦʡʢʦʩʪʴʶ, 

ʟʘʩʫʭʦ- ʠ ʩʦʣʝʫʩʪʦʡʯʠʚʦʩʪʴʶ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʆʮʝʥʢʘ, ʠʟʫʯʝʥʠʝ ʠ ʦʪʙʦʨ ʧʝʨʩʧʝʢʪʠʚʥʳʭ 

ʥʦʤʝʨʦʚ ʠʩʭʦʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʜʦʥʥʠʢʘ ʧʦ ʧʨʠʟʥʘʢʫ ʟʠʤʦʩʪʦʡʢʦʩʪʠ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ 

ʩʪʘʮʠʦʥʘʨʥʳʭ ʦʧʳʪʥʳʭ ʧʦʣʷʭ ʂʦʢʰʝʪʘʫʩʢʦʛʦ ʦʧʳʪʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʭʦʟʷʡʩʪʚʘ, 

ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʚ ʩʝʣʝ ʐʘʛʘʣʘʣʳ ɸʢʤʦʣʠʥʩʢʦʡ ʦʙʣʘʩʪʠ.  

ʇʦʩʝʚ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʚ ʧʝʨʚʦʡ ʜʝʢʘʜʝ ʤʘʷ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʨʫʯʥʦʡ ʩʝʷʣʢʠ. 

ʇʨʝʜʰʝʩʪʚʝʥʥʠʢ - ʯʠʩʪʳʡ ʧʘʨ. ʉʧʦʩʦʙ ʧʦʩʝʚʘ - ʢʚʘʜʨʘʪʥʦ-ʛʥʝʟʜʦʚʦʡ (70ʭ70 ʩʤ). ʅʦʤʝʨ ʚ 

ʧʠʪʦʤʥʠʢʝ ʟʘʥʠʤʘʣ 5 ʤ2 ʚ 6 ʧʦʚʪʦʨʝʥʠʷʭ. ʏʝʨʝʟ ʢʘʞʜʳʝ ʜʝʩʷʪʴ ʥʦʤʝʨʦʚ ʚʳʩʝʚʘʣʠ ʩʪʘʥʜʘʨʪ.  

ʋʭʦʜ ʟʘ ʨʘʩʪʝʥʠʷʤʠ ʚ ʦʧʳʪʘʭ ʧʨʦʚʦʜʠʣʠ ʨʫʯʥʳʤ ʠ ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʳʤ ʩʧʦʩʦʙʦʤ. 

ʋʙʦʨʢʘ ʦʪʦʙʨʘʥʥʳʭ ʥʦʤʝʨʦʚ ʧʨʦʚʦʜʠʣʘʩʴ ʚʨʫʯʥʫʶ. ʆʙʤʦʣʦʪ ʩʥʦʧʦʚ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʡ ʩʝʣʝʢʮʠʦʥʥʦʡ ʤʦʣʦʪʠʣʢʠ ʄʊʇʋ-500. ɺ ʪʝʯʝʥʠʝ ʚʩʝʛʦ 

ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʚʳʧʦʣʥʷʣʠʩʴ ʧʦʣʝʚʳʝ ʙʨʘʢʦʚʢʠ. ʋʯʸʪʥʳʝ ʨʘʙʦʪʳ ʠ ʥʘʙʣʶʜʝʥʠʷ 

ʧʨʦʚʦʜʠʣʠʩʴ ʩʦʛʣʘʩʥʦ ʦʙʱʝʧʨʠʥʷʪʳʤ ʤʝʪʦʜʠʢʘʤ ʜʣʷ ʤʥʦʛʦʣʝʪʥʠʭ ʢʫʣʴʪʫʨ, ʦʙʨʘʙʦʪʢʘ 

ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʧʦ ʤʝʪʦʜʠʢʝ ɹ.ɸ. ɼʦʩʧʝʭʦʚʘ [15-19]. 

ɺ ʧʝʨʠʦʜ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ 

ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴʶ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʙʦʣʝʝ ʦʙʲʝʢʪʠʚʥʦʡ ʦʮʝʥʢʝ ʠʩʩʣʝʜʫʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ. 

ʇʦʯʚʘ ʦʧʳʪʥʦʛʦ ʫʯʘʩʪʢʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʯʝʨʥʦʟʸʤʦʤ ʦʙʳʢʥʦʚʝʥʥʳʤ. ʇʦ ʭʠʤʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ 

ʦʥʘ ʩʦʜʝʨʞʠʪ: ʛʫʤʫʩ - 4,72 %, pH ʩʨʝʜʳ - 7,1-7,4. ɺ ʧʘʭʦʪʥʦʤ ʩʣʦʝ ʩʦʜʝʨʞʘʥʠʝ ʘʟʦʪʘ 

ʩʦʩʪʘʚʣʷʝʪ 17,9 ʤʛ, ʧʦʜʚʠʞʥʦʛʦ ʬʦʩʬʦʨʘ - 8,6 ʤʛ, ʦʙʤʝʥʥʦʛʦ ʢʘʣʠʷ - 350,0 ʤʛ ʥʘ 1000 ʛ 

ʧʦʯʚʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʧʦʯʚʳ ʵʣʝʤʝʥʪʘʤʠ ʧʠʪʘʥʠʷ ʦʮʝʥʠʚʘʝʪʩʷ ʢʘʢ ʩʨʝʜʥʷʷ 

ʧʦ ʘʟʦʪʫ, ʥʠʟʢʘʷ ʧʦ ʬʦʩʬʦʨʫ ʠ ʚʳʩʦʢʘʷ ʧʦ ʢʘʣʠʶ. 

ʂʣʠʤʘʪ ʨʝʛʠʦʥʘ - ʨʝʟʢʦ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʡ, ʩ ʚʳʨʘʞʝʥʥʳʤʠ ʢʦʣʝʙʘʥʠʷʤʠ ʪʝʤʧʝʨʘʪʫʨ, 

ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʚʣʘʞʥʦʩʪʠ ʚʦʟʜʫʭʘ ʠ ʥʝʨʘʚʥʦʤʝʨʥʳʤ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʦʩʘʜʢʦʚ. ɺ ʪʝʯʝʥʠʝ 

ʠʩʩʣʝʜʫʝʤʦʛʦ ʧʝʨʠʦʜʘ ʫʩʣʦʚʠʷ ʜʣʷ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ ʙʳʣʠ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʤʠ. 
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ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. ʀʩʭʦʜʷ ʠʟ ʘʥʘʣʠʟʘ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʦʩʪʘ ʠ 

ʨʘʟʚʠʪʠʷ ʢʫʣʴʪʫʨʳ ʜʦʥʥʠʢʘ, ʨʝʘʢʮʠʷ ʝʝ ʥʘ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʧʨʦʠʟʨʘʩʪʘʥʠʷ, ʧʦ 

ʨʝʟʫʣʴʪʘʪʘʤ ʨʘʥʝʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ [20] ʤʦʞʥʦ ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ, ʯʪʦ ʩʧʦʩʦʙʥʦʩʪʴ 

ʨʘʩʪʝʥʠʡ ʜʦʥʥʠʢʘ ʢ ʧʝʨʝʟʠʤʦʚʢʝ ʧʨʝʜʦʧʨʝʜʝʣʷʝʪʩʷ ʚ ʦʩʥʦʚʥʦʤ 4-ʤʷ ʧʨʠʟʥʘʢʘʤʠ: 

- ʧʝʨʚʦʝ, ʧʨʦʮʝʩʩʦʤ ʟʘʢʘʣʠʚʘʥʠʷ ʨʘʩʪʝʥʠʡ ʢ ʧʝʨʝʟʠʤʦʚʢʝ ʚ ʧʝʨʚʳʡ ʛʦʜ ʞʠʟʥʠ; 

- ʚʪʦʨʦʝ, ʜʠʘʤʝʪʨʦʤ ʦʙʨʘʟʦʚʘʥʠʷ ʢʦʨʥʝʚʦʡ ʰʝʡʢʠ ʧʝʨʝʜ ʧʝʨʝʟʠʤʦʚʢʦʡ (ʪʦʯʢʦʡ 
ʦʪʨʘʩʪʘʥʠʷ ʥʘ ʚʪʦʨʦʡ ʛʦʜ ʞʠʟʥʠ); 

- ʪʨʝʪʴʝ, ʛʣʫʙʠʥʦʡ ʟʘʣʝʛʘʥʠʷ ʢʦʨʥʝʚʦʡ ʥʠʪʢʝ ʚ ʧʦʯʚʝ; 

- ʠ ʯʝʪʚʝʨʪʦʝ, ʵʢʦʣʦʛʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʤ ʧʨʦʠʩʭʦʞʜʝʥʠʝʤ ʩʦʨʪʘ. 

ʀʩʭʦʜʷ ʠʟ ʘʥʘʣʠʟʘ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʤʥʦʛʦʣʝʪʥʠʭ ʨʘʩʪʝ-

ʥʠʡ ʚ ʧʝʨʚʳʡ ʛʦʜ ʞʠʟʥʠ (ʥʘ ʧʨʠʤʝʨʝ ʢʫʣʴʪʫʨʳ ʜʦʥʥʠʢʘ), ʘ ʪʘʢʞʝ ʨʝʘʢʮʠʠ ʨʘʩʪʝʥʠʡ ʥʘ ʵʢʦʣʦ-

ʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʧʨʦʠʟʨʘʩʪʘʥʠʷ, ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʫʩʪʦʡʯʠʚʦʩʪʴ ʨʘʩʪʝʥʠʡ ʜʦʥʥʠʢʘ ʢ ʧʝʨʝʟʠ-

ʤʦʚʢʝ ʧʨʝʜʦʧʨʝʜʝʣʷʝʪʩʷ ʚ ʦʩʥʦʚʥʦʤ 4-ʤʷ ʧʨʠʟʥʘʢʘʤʠ: ʧʝʨʚʳʡ, ʧʨʦʮʝʩʩʦʤ ʟʘʢʘʣʠʚʘʥʠʷ ʨʘʩʪʝ-

ʥʠʡ ʢ ʧʝʨʝʟʠʤʦʚʢʝ ʚ ʧʝʨʚʳʡ ʛʦʜ ʞʠʟʥʠ; ʚʪʦʨʦʡ, ʜʠʘʤʝʪʨʦʤ ʦʙʨʘʟʦʚʘʥʠʷ ʢʦʨʥʝʚʦʡ ʰʝʡʢʠ 

ʧʝʨʝʜ ʧʝʨʝʟʠʤʦʚʢʦʡ (ʪʦʯʢʦʡ ʦʪʨʘʩʪʘʥʠʷ ʥʘ ʚʪʦʨʦʡ ʛʦʜ ʞʠʟʥʠ); ʪʨʝʪʠʡ, ʛʣʫʙʠʥʦʡ ʟʘʣʝʛʘʥʠʷ 

ʢʦʨʥʝʚʦʡ ʰʝʡʢʠ ʚ ʧʦʯʚʝ; ʯʝʪʚʝʨʪʳʡ, ʵʢʦʣʦʛʦʛʝʦʛʨʘʬʠʯʝʩʢʠʤ ʧʨʦʠʩʭʦʞʜʝʥʠʝʤ ʩʦʨʪʘ. 

ɼʣʷ ʦʮʝʥʢʠ ʩʦʩʪʦʷʥʠʷ ʟʠʤʫʶʱʠʭ ʨʘʩʪʝʥʠʡ ʤʥʦʛʦʣʝʪʥʠʭ ʢʦʨʤʦʚʳʭ ʪʨʘʚ ʠ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʠʭ ʧʝʨʝʟʠʤʦʚʢʠ ʨʘʟʨʘʙʦʪʘʥ ʨʷʜ ʤʝʪʦʜʦʚ ʠ ʧʦʜʭʦʜʦʚ [21], ʦʜʥʘʢʦ ʠʭ 

ʧʨʘʢʪʠʯʝʩʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʩʦʧʨʷʞʝʥʦ ʩ ʚʳʩʦʢʦʡ ʪʨʫʜʦʸʤʢʦʩʪʴʶ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. ɺ ʯʘʩʪʥʦʩʪʠ, ʦʜʥʠʤ ʠʟ ʘʥʘʣʦʛʠʯʥʳʭ 

ʤʝʪʦʜʦʚ ʷʚʣʷʝʪʩʷ ʩʧʦʩʦʙ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʧʝʨʝʟʠʤʦʚʢʠ ʣʫʛʦʚʦʛʦ ʢʣʝʚʝʨʘ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ 

ʦʪʙʦʨʝ ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʙʨʘʟʮʦʚ ʠ ʦʧʨʝʜʝʣʝʥʠʠ ʠʭ ʙʠʦʬʠʟʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ʉ ʮʝʣʴʶ 

ʧʦʚʳʰʝʥʠʷ ʪʦʯʥʦʩʪʠ ʠ ʦʧʝʨʘʪʠʚʥʦʩʪʠ ʧʨʦʛʥʦʟʘ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ ʨʝʛʫʣʷʨʥʦ ʬʠʢʩʠʨʫʶʪʩʷ 

ʧʦʢʘʟʘʪʝʣʠ ʩʧʦʥʪʘʥʥʦʛʦ ʩʚʝʨʭʩʣʘʙʦʛʦ ʩʚʝʯʝʥʠʷ ʟʠʤʫʶʱʠʭ ʧʦʯʝʢ. 

ɼʣʷ ʦʮʝʥʢʠ ʩʦʩʪʦʷʥʠʷ ʟʠʤʫʶʱʠʭ ʨʘʩʪʝʥʠʡ ʢʣʝʚʝʨʘ ʄ.ɸ. ʉʤʫʨʳʛʠʥ ʠ ʊ.ʉ. 

ɹʘʨʘʥʥʠʢʦʚʘ [22] ʪʘʢʞʝ ʧʨʝʜʣʘʛʘʶʪ ʧʨʦʚʦʜʠʪʴ ʦʪʙʦʨ ʧʨʦʙ ʚ ʪʝʯʝʥʠʝ ʧʝʨʠʦʜʘ ʧʝʨʝʟʠʤʦʚʢʠ ʠ 

ʦʧʨʝʜʝʣʷʪʴ ʩʦʜʝʨʞʘʥʠʝ ʩʘʭʘʨʦʟʳ ʚ ʢʦʨʥʝʚʦʡ ʰʝʡʢʝ ʨʘʩʪʝʥʠʡ. 

ʆʩʥʦʚʥʳʝ ʧʨʠʟʥʘʢʠ ʘʥʘʣʦʛʘ, ʢʦʪʦʨʳʝ ʩʦʚʧʘʜʘʶʪ ʩ ʩʫʱʝʩʪʚʝʥʥʳʤʠ ʧʨʠʟʥʘʢʘʤʠ 

ʟʘʷʚʣʷʝʤʦʛʦ ʠʟʦʙʨʝʪʝʥʠʷ: 

- ʩʧʦʩʦʙ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʧʝʨʝʟʠʤʦʚʢʠ ʤʥʦʛʦʣʝʪʥʠʭ ʢʫʣʴʪʫʨ, ʦʜʥʘʢʦ, ʮʝʣʴ 

ʜʦʩʪʠʛʘʝʪʩʷ ʩʦʚʝʨʰʝʥʥʦ ʜʨʫʛʠʤ ʤʝʪʦʜʦʤ ʙʦʣʝʝ ʪʨʫʜʦʝʤʢʠʤ (ʝʞʝʤʝʩʷʯʥʳʡ ʦʪʙʦʨ ʨʘʩʪʝʥʠʡ 

ʠʟ-ʧʦʜ ʩʥʝʛʘ ʚʳʩʦʪʦʡ ʚ 20-30 ʩʤ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʧʝʮʠʘʣʴʥʳʭ ʧʨʠʙʦʨʦʚ), ʯʝʤ ʚ ʟʘʷʚʣʝʥʥʦʤ 

ʠʟʦʙʨʝʪʝʥʠʠ. ʂʨʦʤʝ ʪʦʛʦ, ʜʘʥʥʳʡ ʩʧʦʩʦʙ ʬʠʢʩʠʨʫʝʪ ʬʘʢʪʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʨʘʩʪʝʥʠʡ, ʘ ʚ 

ʟʘʷʚʣʷʝʤʦʤ ʠʟʦʙʨʝʪʝʥʠʡ ʟʘʙʣʘʛʦʚʨʝʤʝʥʥʦ ʜʦ ʧʝʨʝʟʠʤʦʚʢʠ ʧʦ ʚʥʝʰʥʠʤ ʤʦʨʬʦʙʠʦʣʦʛʠʯʝʩʢʠʤ 

ʧʨʠʟʥʘʢʘʤ ʚ ʧʝʨʚʳʡ ʛʦʜ ʞʠʟʥʠ ʤʥʦʛʦʣʝʪʥʠʭ ʢʫʣʴʪʫʨ ʦʮʝʥʠʚʘʶʪ ʠ ʦʪʙʠʨʘʶʪ ʫʩʪʦʡʯʠʚʳʝ ʢ 

ʧʝʨʝʟʠʤʦʚʢʝ ʬʦʨʤʳ; 

- ʩʧʦʩʦʙ ʦʮʝʥʢʠ ʩʦʩʪʦʷʥʠʷ ʟʠʤʫʶʱʠʭ ʨʘʩʪʝʥʠʡ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʚ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʝ 

ʫʛʣʝʚʦʜʦʚ ʪʘʢʞʝ ʦʯʝʥʴ ʪʨʫʜʦʝʤʢʠʡ ʧʨʦʮʝʩʩ (ʦʪʙʦʨ ʧʨʦʙ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ, ʥʘʣʠʯʠʝ ʧʨʠʙʦʨʘ 

ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʫʛʣʝʚʦʜʦʚ). ʂʨʦʤʝ ʪʦʛʦ, ʵʪʦʪ ʩʧʦʩʦʙ ʪʘʢʞʝ ʬʠʢʩʠʨʫʝʪ ʪʦʣʴʢʦ ʬʘʢʪʠʯʝʩʢʦʝ 

ʩʦʩʪʦʷʥʠʝ ʟʠʤʫʶʱʠʭ ʨʘʩʪʝʥʠʡ. 

ʇʦʜʛʦʪʦʚʢʘ ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚ ʢ ʟʠʤʥʝʤʫ ʧʝʨʠʦʜʫ ʦʙʫʩʣʦʚʣʝʥʘ ʩʦʢʨʘʱʝʥʠʝʤ 

ʩʚʝʪʦʚʦʛʦ ʜʥʷ ʚʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ ʣʝʪʘ. ʌʦʨʤʳ ʩ ʥʠʟʢʦʡ ʟʠʤʦʩʪʦʡʢʦʩʪʴʶ, ʢʘʢ ʧʨʘʚʠʣʦ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʫʜʣʠʥʸʥʥʳʤ ʚʝʛʝʪʘʮʠʦʥʥʳʤ ʧʝʨʠʦʜʦʤ ʠ ʥʝ ʟʘʚʝʨʰʘʶʪ ʨʦʩʪ ʢ ʢʦʥʮʫ ʣʝʪʘ, 

ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʥʝ ʧʨʦʭʦʜʷʪ ʬʘʟʫ ʟʘʢʘʣʠʚʘʥʠʷ ʠ ʥʝ ʥʘʢʘʧʣʠʚʘʶʪ ʥʝʦʙʭʦʜʠʤʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʟʘʧʘʩʥʳʭ ʧʣʘʩʪʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʜʣʷ ʫʩʧʝʰʥʦʡ ʧʝʨʝʟʠʤʦʚʢʠ. 

ʋʩʪʘʥʦʚʣʝʥʘ ʪʝʩʥʘʷ ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʢʦʨʨʝʣʷʮʠʦʥʥʘʷ ʩʚʷʟʴ ʤʝʞʜʫ ʚʨʝʤʝʥʝʤ 

ʧʨʝʢʨʘʱʝʥʠʷ ʨʦʩʪʦʚʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʧʝʨʚʳʡ ʛʦʜ ʞʠʟʥʠ ʨʘʩʪʝʥʠʡ ʜʦʥʥʠʢʘ ʠ ʧʨʦʮʝʥʪʦʤ ʠʭ 

ʧʝʨʝʟʠʤʦʚʢʠ. ʋ ʜʦʥʥʠʢʘ ʙʝʣʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ ʩʦʩʪʘʚʣʷʝʪ r=0,72Ñ0,21, ʘ ʫ 

ʜʦʥʥʠʢʘ ʞʝʣʪʦʛʦ - r=0,69±0,17. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʝʤ ʨʘʥʴʰʝ ʧʨʝʢʨʘʱʘʶʪʩʷ ʨʦʩʪʦʚʳʝ 

ʧʨʦʮʝʩʩʳ ʫ ʨʘʩʪʝʥʠʡ ʚ ʧʝʨʚʳʡ ʛʦʜ ʞʠʟʥʠ, ʪʝʤ ʚʳʰʝ ʠʭ ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʧʝʨʝʟʠʤʦʚʢʝ ʚʦ 

ʚʪʦʨʦʡ ʛʦʜ. ʋ ʟʠʤʦʩʪʦʡʢʠʭ ʬʦʨʤ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʚ ʛʦʜ ʧʦʩʝʚʘ 
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ʩʦʩʪʘʚʣʷʝʪ 81-86 ʜʥʝʡ, ʪʦʛʜʘ ʢʘʢ ʫ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʣʘʙʦʟʠʤʦʩʪʦʡʢʠʭ - 100-109 ʜʥʝʡ.  

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʟʠʤʦʩʪʦʡʢʠʝ ʬʦʨʤʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʙʦʣʝʝ ʫʪʦʣʱʸʥʥʦʡ ʢʦʨʥʝʚʦʡ 

ʰʝʡʢʦʡ: ʫ ʜʦʥʥʠʢʘ ʙʝʣʦʛʦ ʝʸ ʜʠʘʤʝʪʨ ʩʦʩʪʘʚʣʷʝʪ 14-19 ʤʤ (ʫ ʩʣʘʙʦʟʠʤʦʩʪʦʡʢʠʭ - 12 ʤʤ), ʫ 

ʜʦʥʥʠʢʘ ʞʸʣʪʦʛʦ - 12-17 ʤʤ (ʫ ʩʣʘʙʦʟʠʤʦʩʪʦʡʢʠʭ ï 7-9 ʤʤ). ɽʱʸ ʦʜʥʦʡ ʤʦʨʬʦʙʠʦʣʦʛʠʯʝʩʢʦʡ 

ʦʩʦʙʝʥʥʦʩʪʴʶ ʟʠʤʦʩʪʦʡʢʠʭ ʬʦʨʤ ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʛʣʫʙʦʢʦʝ ʟʘʣʝʛʘʥʠʝ ʢʦʨʥʝʚʦʡ ʰʝʡʢʠ: 2,2-3,2 

ʩʤ ʧʨʦʪʠʚ 0,7-1,8 ʩʤ ʫ ʩʣʘʙʦʟʠʤʦʩʪʦʡʢʠʭ.  

ʂʨʦʤʝ ʪʦʛʦ, ʫʨʦʚʝʥʴ ʧʝʨʝʟʠʤʦʚʢʠ ʟʘʚʠʩʠʪ ʦʪ ʵʢʦʣʦʛʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʧʨʦʠʩʭʦʞ-

ʜʝʥʠʷ ʩʦʨʪʦʚ. ʇʨʝʜʚʘʨʠʪʝʣʴʥʦ ʦʪʦʙʨʘʥʥʳʝ ʚ ʛʦʜ ʧʦʩʝʚʘ ʬʦʨʤʳ ʜʦʥʥʠʢʘ, ʦʙʣʘʜʘʶʱʠʝ 

ʧʨʠʟʥʘʢʘʤʠ ʚʳʩʦʢʦʡ ʟʠʤʦʩʪʦʡʢʦʩʪʠ, ʧʦʜʪʚʝʨʜʠʣʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʸʥʥʦʛʦ ʧʦʜʭʦʜʘ: 

ʧʨʠ ʧʝʨʝʟʠʤʦʚʢʝ ʩʪʘʥʜʘʨʪʥʳʭ ʩʦʨʪʦʚ ʥʘ ʫʨʦʚʥʝ 83,3-85,4 %, ʟʠʤʦʩʪʦʡʢʠʝ ʦʪʙʦʨʳ ʦʙʝʩʧʝʯʠʣʠ 

94-100 %. ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʳʩʦʢʘʷ ʟʠʤʦʩʪʦʡʢʦʩʪʴ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʜʨʫʛʠʤʠ ʧʨʠʟʥʘʢʘʤʠ 

ʩʧʦʩʦʙʩʪʚʦʚʘʣʘ ʫʚʝʣʠʯʝʥʠʶ ʫʨʦʞʘʡʥʦʩʪʠ ʩʝʥʘ ʩ 18,8 ʜʦ 25,9 ʮ/ʛʘ. 

ʇʦ ʜʘʥʥʳʤ ʋ.ʄ. ʉʘʛʘʣʙʝʢʦʚʘ [10], ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʝ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ 

ʢʫʣʴʪʫʨʳ ʜʦʥʥʠʢʘ, ʷʚʣʷʶʪʩʷ ʥʘʩʣʝʜʩʪʚʝʥʥʦ ʦʙʫʩʣʦʚʣʝʥʥʳʤʠ ʠ ʟʘʚʠʩʷʪ ʦʪ ʛʝʥʦʪʠʧʘ 

ʚʦʟʜʝʣʳʚʘʝʤʦʛʦ ʩʦʨʪʘ. ʇʦ ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʀ.ʀ. ʊʫʤʘʥʦʚʘ [20] ʠ ʅ.ɸ. ʄʘʢʩʠʤʦʚʘ [23] ʧʨʦʮʝʩʩ 

ʧʦʜʛʦʪʦʚʢʠ ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚ ʢ ʟʠʤʝ ʟʘʚʠʩʠʪ ʦʪ ʩʦʢʨʘʱʝʥʠʷ ʜʣʠʥʳ ʜʥʷ ʚʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ 

ʣʝʪʘ. ʉʣʘʙʦʟʠʤʦʩʪʦʡʢʠʝ ʬʦʨʤʳ, ʢʘʢ ʧʨʘʚʠʣʦ, ʠʤʝʶʱʠʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʡ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ, 

ʢ ʢʦʥʮʫ ʣʝʪʘ ʩʚʦʝʚʨʝʤʝʥʥʦ ʥʝ ʟʘʢʘʥʯʠʚʘʶʪ ʨʦʩʪ, ʥʝ ʫʩʧʝʚʘʶʪ ʧʨʦʡʪʠ ʬʘʟʳ ʟʘʢʘʣʠʚʘʥʠʷ ʠ 

ʥʘʢʦʧʠʪʴ ʜʦʩʪʘʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʟʘʧʘʩʥʳʭ ʧʣʘʩʪʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʜʣʷ ʧʝʨʝʟʠʤʦʚʢʠ. 

ʋʩʪʘʥʦʚʣʝʥʘ ʪʝʩʥʘʷ ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʢʦʨʨʝʣʷʮʠʦʥʥʘʷ ʩʚʷʟʴ ʤʝʞʜʫ ʚʨʝʤʝʥʝʤ ʧʨʝʢʨʘʱʝʥʠʷ 

ʨʦʩʪʦʚʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʧʝʨʚʳʡ ʛʦʜ ʞʠʟʥʠ ʨʘʩʪʝʥʠʡ ʜʦʥʥʠʢʘ ʠ ʧʨʦʮʝʥʪʦʤ ʠʭ ʧʝʨʝʟʠʤʦʚʢʠ. ʋ 

ʜʦʥʥʠʢʘ ʙʝʣʦʛʦ ʄʝʜʝʪ ʦʥ ʨʘʚʥʷʝʪʩʷ r = 0,72 Ñ 0,21, ʘ ʫ ʜʦʥʥʠʢʘ ʞʝʣʪʦʛʦ ʉʨʝʪʝʥʩʢʠʡ r = 0,69 

Ñ 0,17 [10]. ʅʘ ʦʩʥʦʚʝ ʵʪʦʡ ʵʢʦʣʦʛʦ-ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʘʩʪʝʥʠʡ ʜʦʥʥʠʢʘ ʧʝʨʚʦʛʦ ʛʦʜʘ ʞʠʟʥʠ, ʤʦʞʥʦ ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʵʬʬʝʢʪʠʚʥʳʡ 

ʩʧʦʩʦʙ ʩʝʣʝʢʮʠʦʥʥʦʛʦ ʦʪʙʦʨʘ ʟʠʤʦʩʪʦʡʢʠʭ ʬʦʨʤ ʧʦ ʚʥʝʰʥʠʤ ʤʘʨʢʝʨʥʳʤ ʵʢʦʣʦʛʠʯʝʩʢʠʤ, 

ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ ʧʨʠʟʥʘʢʘʤ. ʉʫʱʥʦʩʪʴ ʝʛʦ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ 

ʦʪʙʠʨʘʶʪʩʷ ʨʘʩʪʝʥʠʷ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʘʥʦ ʧʨʝʢʨʘʱʘʶʱʠʝ ʚʝʛʝʪʘʪʠʚʥʳʡ ʨʦʩʪ ʚ ʛʦʜ ʧʦʩʝʚʘ ʩ 

ʛʣʫʙʦʢʦ ʟʘʣʝʛʘʶʱʝʡ ʠ ʫʪʦʣʱʝʥʥʦʡ ʢʦʨʥʝʚʦʡ ʰʝʡʢʦʡ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʩʧʦʩʦʙʘ ʚʳʩʦʢʘʷ, ʧʨʠ 

ʙʣʘʛʦʧʨʠʷʪʥʦʤ ʩʦʯʝʪʘʥʠʠ ʚʩʝʭ ʯʝʪʳʨʝʭ ʢʨʠʪʝʨʠʝʚ ʦʪʙʦʨʘ, ʟʠʤʦʩʪʦʡʢʦʩʪʴ ʧʦʧʫʣʷʮʠʠ 

ʧʨʘʢʪʠʯʝʩʢʠ ʤʦʞʥʦ ʧʦʜʥʷʪʴ ʜʦ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ (ʪʘʙʣʠʮʘ 1). 

 
ʊʘʙʣʠʮʘ 1 ï ʄʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ ʦʪʙʦʨʘ ʟʠʤʦʩʪʦʡʢʠʭ ʬʦʨʤ ʜʦʥʥʠʢʘ (ʩʨʝʜʥʝʝ ʟʘ 2015-

2024 ʛʛ.) 

 

ʉʦʨʪ, ʦʙʨʘʟʝʮ 

ɼʣʠʥʘ ʚʝʛʝ-

ʪʘʮʠʠ ʚ ʛʦʜ 

ʧʦʩʝʚʘ, ʩʫʪʢʠ 

ɼʠʘʤʝʪʨ 

ʢʦʨʥʝʚʦʡ 

ʰʝʡʢʠ, ʤʤ 

ɻʣʫʙʠʥʘ ʟʘʣʝ-

ʛʘʥʠʷ ʢʦʨʥʝ-

ʚʦʡ ʰʝʡʢʠ, ʩʤ 

% ʧʝʨʝʟʠ-

ʤʦʚʢʠ 

ʉʨʝʪʝʥʩʢʠʡ 1 (St) 109 12 1,7 83,7 

ʉʝʚʝʨʦ-ʂʘʟʘʭʩʪʘʥʩʢʠʡ 7 104 12 1,8 85,9 

9204 103 12 1,6 87,3 

9544 92 13 2,4 97,7 

9446 84 19 2,5 100,0 

9224 81 16 3,1 100,0 

9221 83 14 3,2 100,0 

ɸʣʴʰʝʝʚʩʢʠʡ (St) 101 7 0,7 87,0 

ʂʦʢʰʝʪʘʫʩʢʠʡ 100 9 1,5 97,5 

ʆʤʩʢʠʡ ʩʢʦʨʦʩʧʝʣʳʡ 88 10 1,8 97,7 

ʉɻʇʞ-4-05-21-7 86 12 2,2 100,0 

ɼɻ ʞ-24-04-9-3 85 13 2,5 100,0 

ʉʇɻʞ-8-05-17-4 84 15 2,7 100,0 

ʉɻʇʞ-10-06-7-6 82 17 2,9 100,0 
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ʆʙʨʘʟʮʳ ʜʦʥʥʠʢʘ, ʧʨʝʢʨʘʱʘʶʱʠʝ ʨʦʩʪ ʚ ʧʝʨʚʳʡ ʛʦʜ ʞʠʟʥʠ ʥʘ 2-3 ʥʝʜʝʣʠ ʨʘʥʴʰʝ 

ʩʪʘʥʜʘʨʪʥʳʭ ʩʦʨʪʦʚ ʩ ʜʠʘʤʝʪʨʦʤ ʢʦʨʥʝʚʦʡ ʰʝʡʢʠ 17-19 ʤʤ ʠ ʟʘʣʝʛʘʶʱʠʝ ʥʘ ʛʣʫʙʠʥʫ 2,5-3,2 

ʩʤ ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʯʚʳ, ʦʙʝʩʧʝʯʠʚʘʣʠ 100% ʧʝʨʝʟʠʤʦʚʢʫ (St - 83-87 %). ʆʮʝʥʢʘ ʦʙʨʘʟʮʦʚ 

2-ʭ ʣʝʪʥʠʭ ʚʠʜʦʚ ʜʦʥʥʠʢʘ ʥʘ ʟʠʤʦʩʪʦʡʢʦʩʪʴ ʚ ʫʩʣʦʚʠʷʭ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ ʠ ʉʝʚʝʨʥʦʛʦ 

ʂʘʟʘʭʩʪʘʥʘ ʧʦʜʪʚʝʨʜʠʣʠ ʜʘʥʥʳʝ ʦ ʚʳʩʦʢʦʡ ʧʨʠʩʧʦʩʦʙʣʝʥʥʦʩʪʠ ʢʫʣʴʪʫʨʳ ʢ ʩʫʨʦʚʳʤ 

ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ ʧʝʨʝʟʠʤʦʚʢʠ. ʆʜʥʘʢʦ ʟʠʤʦʩʪʦʡʢʦʩʪʴ ʩʪʨʦʛʦ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʘ. 

ʆʥʘ ʟʘʚʠʩʠʪ, ʢʘʢ ʫʢʘʟʳʚʘʣʦʩʴ ʚʳʰʝ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʦʪ ʨʠʪʤʘ ʨʘʟʚʠʪʠʷ ʠ ʵʢʦʣʦʛʠʠ ʢʦʥʢʨʝʪʥʳʭ 

ʧʦʧʫʣʷʮʠʡ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʚʩʝ ʦʙʨʘʟʮʳ ʜʦʥʥʠʢʘ ʚ ʢʦʣʠʯʝʩʪʚʝ 637 ʥʦʤʝʨʦʚ ʠʟ 

ʤʠʨʦʚʦʡ ʢʦʣʣʝʢʮʠʠ ɺʀʈ, ʤʝʩʪʥʳʝ ʧʦʧʫʣʷʮʠʠ ʠ ʩʝʣʝʢʮʠʦʥʥʳʝ ʣʠʥʠʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʩʪʝʧʝʥʠ ʧʝʨʝʟʠʤʦʚʢʠ ʨʘʟʙʠʪʳ ʥʘ 5 ʛʨʫʧʧ ʠ ʦʧʨʝʜʝʣʝʥʳ ʧʨʝʜʝʣʳ ʠʟʤʝʥʯʠʚʦʩʪʠ ʜʘʥʥʦʛʦ 

ʧʨʠʟʥʘʢʘ ʦʪ 50 ʜʦ 100 % ʧʝʨʝʟʠʤʦʚʢʠ (ʪʘʙʣʠʮʘ 2). 

ʆʯʝʥʴ ʚʳʩʦʢʫʶ ʟʠʤʦʩʪʦʡʢʦʩʪʴ ʠʤʝʣʠ 89 ʦʙʨʘʟʮʦʚ ʜʦʥʥʠʢʘ, ʩʬʦʨʤʠʨʦʚʘʚʰʠʝʩʷ ʚ 

ʩʫʨʦʚʳʭ ʧʦ ʧʝʨʝʟʠʤʦʚʢʝ ʫʩʣʦʚʠʷʭ ʪʘʢʠʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ, ʢʘʢ ɿʘʧʘʜʥʘʷ ʠ ɺʦʩʪʦʯʥʘʷ 

ʉʠʙʠʨʴ (ʄʝʜʝʪ, ʆʙʩʢʠʡ ʛʠʛʘʥʪ, ʉʠʙʠʨʩʢʠʡ, ʅʦʚʦʩʠʙʠʨʩʢʠʡ, ʉʨʝʪʝʥʩʢʠʡ 1, ʂʝʨʯʠʥʩʢʠʡ 1, 

ʉʘʷʥʩʢʠʡ, ʂʘʪʵʢ, ʆʤʩʢʠʡ ʩʢʦʨʦʩʧʝʣʳʡ, ʉʝʚʝʨʥʳʡ, ʅʝʤʶʛʘʥʩʢʠʡ ʠ ʜʨ.); ʉʝʚʝʨʥʳʡ ʂʘʟʘʭʩʪʘʥ 

(ʐʝʜʝʚʨ 75, ʐʘʚʝʢʝʥ, ɸʢʙʘʩ, ʉʘʨʙʘʩ, ʂʦʢʰʝʪʘʫʩʢʠʡ, ʉʝʚʝʨʦ-ʂʘʟʘʭʩʪʘʥʩʢʠʡ 7 ʠ ʜʨ.); ʉʝʚʝʨ-

ʥʘʷ ɽʚʨʦʧʘ (ʂ-32334, ʂ-32335) ʠ ʉʝʚʝʨʥʘʷ ɸʤʝʨʠʢʘ (ɸʨʢʪʠʢ, ʂ-38852, ʂ- 38855). 

 

ʊʘʙʣʠʮʘ 2 ï ʀʟʤʝʥʯʠʚʦʩʪʴ ʟʠʤʦʩʪʦʡʢʦʩʪʠ ʫ ʜʚʫʣʝʪʥʠʭ ʚʠʜʦʚ ʜʦʥʥʠʢʘ (2015-2024 ʛʛ.), % 

 

ɻʨʫʧʧʘ  

ʟʠʤʦʩʪʦʡʢʦʩʪʠ 

ʂʦʣʠʯʝʩʪʚʦ 

ʦʙʨʘʟʮʦʚ, ʰʪ. 

ʇʨʝʜʝʣ  

ʠʟʤʝʥʯʠʚʦʩʪʠ 
ʭÑm V ʈ 

ʆʯʝʥʴ ʚʳʩʦʢʘʷ 89 90-100 94,3±1,8 8,4 2,2 

ɺʳʩʦʢʘʷ 176 80-89 82,9±1,9 8,8 2,3 

ɺʳʰʝ ʩʨʝʜʥʝʡ 125 70-79 74,3±2,1 9,0 2,4 

ʉʨʝʜʥʷʷ 128 60-69 65,4±1,9 7,6 2,1 

ʅʠʟʢʘʷ 102 50-59 57,5±2,2 6,7 2,0 

 

ɺʳʩʦʢʠʤ ʠ ʚʳʰʝ ʩʨʝʜʥʠʤ ʧʨʦʮʝʥʪʦʤ ʧʝʨʝʟʠʤʦʚʢʠ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ 301 ʦʙʨʘʟʝʮ. 

ʉʨʝʜʠ ʥʠʭ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʩʦʨʪʘ ɸʣʳʰʝʝʚʩʢʠʡ, ɹʘʰʢʠʨʩʢʠʡ, ɼʠʘʤʠʜ, 

ʂʦʣʜʳʙʘʥʩʢʠʡ, ʕʨʝʢʪʦʨ, ʄʘʜʨʠʜ, ʄʝʜʠʢ, ɺʝʪʚʠʩʪʳʡ 41 ʠ ʜʨ. ʀ, ʥʘʦʙʦʨʦʪ, ʦʙʨʘʟʮʳ ʠʟ 

ʶʞʥʳʭ ʨʘʡʦʥʦʚ ʩ ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʣʘʛʦʧʨʠʷʪʥʦʡ ʟʠʤʦʡ ʦʪʤʝʯʘʣʠʩʴ ʩʣʘʙʦʡ ʟʠʤʦʩʪʦʡʢʦʩʪʴʶ. 

ʇʨʦʮʝʥʪ ʧʝʨʝʟʠʤʦʚʢʠ ʪʘʢʠʭ ʧʦʧʫʣʷʮʠʡ ʥʝ ʧʨʝʚʳʰʘʣ 50-59. ɺ ʵʪʫ ʛʨʫʧʧʫ, ʦʙʲʝʜʠʥʷʶʱʫʶ 

102 ʥʦʤʝʨʘ, ʚʦʰʣʠ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʠʟ ʖʞʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ (ʂ-36242, ʂ-35942), ʇʨʠʙʘʣʪʠʢʠ 

(ʁʳʛʝʚʘ 12, ʂʫʫʟʠʢʫ), ɺʝʥʛʨʠʠ (ʂʦʤʭʦʨʦ, ɹʦʢʨʘʩ) ʠ ʜʨ.  

ʇʨʠʟʥʘʢ ʟʠʤʦʩʪʦʡʢʦʩʪʠ ʚ ʧʨʝʜʝʣʘʭ ʛʨʫʧʧ ʠ ʧʦʧʫʣʷʮʠʡ ʚʘʨʴʠʨʫʝʪ ʩʣʘʙʦ. ʂʦʵʬʬʠʮʠʝʥʪ 

ʠʟʤʝʥʯʠʚʦʩʪʠ (V) ʥʝ ʧʨʝʚʳʰʘʝʪ 6,0-8,4%, ʪʦ ʝʩʪʴ ʩʝʣʝʢʮʠʦʥʥʳʡ ʦʪʙʦʨ ʤʦʞʝʪ ʙʳʪʴ ʚʝʩʴʤʘ 

ʵʬʬʝʢʪʠʚʥʳʤ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʜʘʥʥʦʡ ʛʠʧʦʪʝʟʳ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʠ ʘʧʨʦʙʠʨʦʚʘʥ ʩʝʣʝʢʮʠʦʥʥʳʡ 

ʩʧʦʩʦʙ ʦʪʙʦʨʘ ʟʠʤʦʩʪʦʡʢʠʭ ʬʦʨʤ ʨʘʩʪʝʥʠʡ ʜʦʥʥʠʢʘ [8], ʛʜʝ ʚ ʢʘʯʝʩʪʚʝ ʢʨʠʪʝʨʠʝʚ ʦʮʝʥʢʠ ʠ 

ʦʪʙʦʨʘ ʧʨʠʥʷʪʳ ʪʘʢʠʝ ʧʨʠʟʥʘʢʠ ʢʘʢ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʚʝʛʝʪʘʪʠʚʥʦʛʦ ʨʦʩʪʘ ʚ ʛʦʜ ʧʦʩʝʚʘ, 

ʜʠʘʤʝʪʨ ʢʦʨʥʝʚʦʡ ʰʝʡʢʠ ʠ ʛʣʫʙʠʥʘ ʟʘʣʝʛʘʥʠʷ ʢʦʨʥʝʚʦʡ ʰʝʡʢʠ ʚ ʧʦʯʚʝ. 

ʉ ʧʨʠʤʝʥʝʥʠʝʤ ʜʘʥʥʦʛʦ ʩʧʦʩʦʙʘ ʦʮʝʥʢʠ ʠ ʦʪʙʦʨʘ ʤʦʞʥʦ ʥʘ ʧʝʨʚʦʤ ʛʦʜʫ ʞʠʟʥʠ 

ʨʘʩʪʝʥʠʡ ʦʪʦʙʨʘʪʴ ʥʝʦʙʭʦʜʠʤʳʝ ʬʦʨʤʳ ʠ ʠʩʢʣʶʯʠʪʴ ʠʟ ʩʝʣʝʢʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ 

ʥʝʫʩʪʦʡʯʠʚʳʝ ʦʙʨʘʟʮʳ, ʥʝ ʜʦʞʠʜʘʷʩʴ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʧʝʨʝʟʠʤʦʚʢʠ, ʯʪʦ ʩʫʱʝʩʪʚʝʥʥʦ 

ʦʙʣʝʛʯʘʝʪ ʜʘʣʴʥʝʡʰʝʝ ʚʝʜʝʥʠʝ ʩʝʣʝʢʮʠʠ. ʉʧʨʠʤʝʥʝʥʠʝʤ ʜʘʥʥʦʛʦ ʩʝʣʝʢʮʠʦʥʥʦʛʦ ʧʨʠʝʤʘ 

ʩʦʟʜʘʥʳ ʥʦʚʳʝ ʩʦʨʪʘ ʜʦʥʥʠʢʘ ʂʦʢʰʝʪʘʫʩʢʠʡ 10, ʂʦʢʰʝʪʘʫʩʢʠʡ 14 ʠ ʂʦʢʰʝʪʘʫʩʢʠʡ 17 

ʢʦʪʦʨʳʝ ʧʦ ʤʥʦʛʠʤ ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʠ ʭʦʟʷʡʩʪʚʝʥʥʦ ʮʝʥʥʳʤ ʧʨʠʟʥʘʢʘʤ ʧʨʝʚʦʩʭʦʜʷʪ 

ʚʦʟʜʝʣʳʚʘʝʤʳʝ ʩʦʨʪʘ. 

ʊʘʢ ʝʩʣʠ ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʣʝʥʦʡ ʤʘʩʩʳ ʰʠʨʦʢʦ ʚʦʟʜʝʣʳʚʘʝʤʦʛʦ ʩʦʨʪʘ ʜʦʥʥʠʢʘ ʞʝʣʪʦʛʦ 

ɸʣʴʰʝʝʚʩʢʠʡ ʩʦʩʪʘʚʣʷʣʦ 140-160 ʮ/ʛʘ, ʩʝʥʘ 25-37 ʮ/ʛʘ, ʪʦ ʫ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʥʦʤʝʨʦʚ ʦʥʘ 
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ʧʨʝʚʳʰʘʝʪ ʥʘ 15-20 %.  

ʌʠʥʘʥʩʠʨʦʚʘʥʠʝ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʚʳʧʦʣʥʝʥʳ ʚ ʨʘʤʢʘʭ ʧʨʦʛʨʘʤʤʥʦ-ʮʝʣʝʚʦʛʦ 

ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʄʠʥʠʩʪʝʨʩʪʚʘ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ BR22884393 

çʉʦʟʜʘʥʠʝ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʳʭ ʩʦʨʪʦʚ ʠ ʛʠʙʨʠʜʦʚ ʢʦʨʤʦʚʳʭ ʢʫʣʴʪʫʨ ʜʣʷ ʨʘʟʣʠʯʥʳʭ 

ʘʛʨʦʢʣʠʤʘʪʠʯʝʩʢʠʭ ʟʦʥ ʂʘʟʘʭʩʪʘʥʘ ʠ ʨʘʟʨʘʙʦʪʢʘ ʩʦʨʪʦʚʦʡ ʪʝʭʥʦʣʦʛʠʠè, 2024-2026 ʛʛ. 
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ɸשʜʘʪʧʘ. ʄʘץʘʣʘʜʘ ʪװʡʝʞʦשʳʰץʘʥʳץ שʳʩץʘ ʪᴇʟʽʤʜʽ ʬʦʨʤʘʣʘʨʳʥ ᴇʩʽʨʫʛʝ ʙʘסʳʪʪʘʣסʘʥ 

ʩʝʣʝʢʮʠʷʣʳץ ʙʘסʘʣʘʫ ʞᴅʥʝ ʧʝʨʩʧʝʢʪʠʚʘʣʳ ʙʘʩʪʘʧץʳ ʤʘʪʝʨʠʘʣʜʳ ʽʨʽʢʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ ʙʘʷʥʜʘʣʘʜʳ. 

ɿʝʨʪʪʝʫ ʞײʤʳʩʪʘʨʳ 2015-2024 ʞʳʣʜʘʨ ʘʨʘʣʳסʳʥʜʘ ɸץʤʦʣʘ ʦʙʣʳʩʳ, ʐʘסʘʣʘʣʳ ʘʫʳʣʳʥʜʘסʳ 

ʂᴇʢʰʝʪʘʫ ʪᴅʞʽʨʠʙʝʣʽʢ-ᴇʥʜʽʨʽʩʪʽʢ ʰʘʨʫʘʰʳʣʳסʳʥʳש ʩʪʘʮʠʦʥʘʨʣʳץ ʪᴅʞʽʨʠʙʝ ʘʣץʘʧʪʘʨʳʥʜʘ 
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ʞװʨʛʽʟʽʣʜʽ. 

ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ ʙʦʡʳʥʰʘ ɺʀʈ ʢʦʣʣʝʢʮʠʷʩʳʥʘʥ 637 ʥᴇʤʽʨʣʽ ʪװʡʝʞʦשʳʰץʘʥʳש ʙʘʨʣʳץ 

 ʳʩʪʘʫ ʜᴅʨʝʞʝʩʽʥʝ ʙʘʡʣʘʥʳʩʪʳ 5ץ ʳʤʜʘʨץײʳʤʜʳ ʪץײʣʛʽʣʝʨʽ, ʞʝʨʛʽʣʽʢʪʽ ʧʦʧʫʣʷʮʠʷʣʘʨ ʤʝʥ ʘʩʳʣ ʪװ

ʪʦʧץʘ ʙᴇʣʽʥʽʧ, ץʳʩʪʘʫʜʳ50 ש-ʜʝʥ 100% - סʘ ʜʝʡʽʥʛʽ ʦʩʳ ʙʝʣʛʽʥʽש ᴇʟʛʝʨʛʽʰʪʽʢ ʰʝʢʪʝʨʽ ʘʥʳץʪʘʣʜʳ. 

ɹʘʪʳʩ ʞᴅʥʝ ʐʳסʳʩ ʉʽʙʽʨ (ʄʝʜʝʪ, ʆʙ ʘʣʳʙʳ, ʉʽʙʽʨ, ʅʦʚʦʩʠʙʠʨʩʢ, ʉʨʝʪʝʥʩʢʠʡ 1, ʂʝʨʯʠʥʩʢʠʡ 1, 

ʉʘʷʥʩʢʠʡ, ʂʘʪʵʢ, ʆʤʩʢʠʡ ʩʢʦʨʦʩʧʝʣʳʡ, ʉʝʚʝʨʥʳʡ, ʅʝʤʶʛʘʥʩʢʠʡ ʞᴅʥʝ ʪ.ʙ.); ʉʦʣʪװʩʪʽʢ פʘʟʘץʩʪʘʥ 

(ʐʝʜʝʚʨ 75, ʐʘʚʝʢʝʥ, ɸץʙʘʩ, ʉʘʨʙʘʩ, ʂᴇʢʰʝʪʘʫʣʳץ, ʉʦʣʪװʩʪʽʢ פʘʟʘץʩʪʘʥʜʳ7 ץ ʞᴅʥʝ ʪ.ʙ.); ʉʦʣʪװʩʪʽʢ 

ɽʫʨʦʧʘ (ʂ-32334, ʂ-32335) ʞᴅʥʝ ʉʦʣʪװʩʪʽʢ ɸʤʝʨʠʢʘ (ɸʨʢʪʠʢ, ʂ-38852, ʂ-38855) ʩʠʷץʪʳ ʵʢʦʣʦʛʠʷʣʳץ 

ʞʘסʜʘʡʣʘʨʜʘ ץʳʩʪʘʫʜʳץ שʘʪʘʣ ʞʘסʜʘʡʳʥʜʘ ץʘʣʳʧʪʘʩץʘʥ 89 ʪװʡʝʞʦשʳʰץʘ װʣʛʽʩʽ ᴇʪʝ ʞʦסʘʨʳ ץʳʩץʳ 

ʪᴇʟʽʤʜʽʣʽʢʢʝ ʠʝ ʙʦʣʜʳ. ʊʦʧʪʘʨ ʤʝʥ ʧʦʧʫʣʷʮʠʷʣʘʨʜʘסʳ ץʳʩʪʳש ʪᴇʟʽʤʜʽʣʽʛʽʥʽש ʙʝʣʛʽʩʽ ᴅʣʩʽʟ ᴇʟʛʝʨʝʜʽ. 

ᴆʟʛʝʨʛʽʰʪʽʢ ʢʦʵʬʬʠʮʠʝʥʪʽ (V) 6,0-8,4% - ʜʘʥ ʘʩʧʘʡʜʳ, ʷסʥʠ ʩʝʣʝʢʮʠʷʣʳץ ʽʨʽʢʪʝʫ ᴇʪʝ ʪʠʽʤʜʽ ʙʦʣʫʳ 

ʤװʤʢʽʥ. ʆʩʳ ʛʠʧʦʪʝʟʘ ʥʝʛʽʟʽʥʜʝ ʪװʡʝʞʦשʳʰץʘ ᴇʩʽʤʜʽʢʪʝʨʽʥʽץ שʳʩʪʘ ʪᴇʟʽʤʜʽ ʪװʨʣʝʨʽʥ ʪʘשʜʘʫʜʳש 

ʩʝʣʝʢʮʠʷʣʳץ ᴅʜʽʩʽ ʞʘʩʘʣʜʳ ʞᴅʥʝ ʩʳʥʘʣʜʳ, ʤײʥʜʘ ʙʘסʘʣʘʫ ʞᴅʥʝ ʽʨʽʢʪʝʫ ʢʨʠʪʝʨʠʡʣʝʨʽ ʨʝʪʽʥʜʝ ʝʛʫ 

ʞʳʣʳʥʜʘסʳ ʚʝʛʝʪʘʪʠʚʪʽ ᴇʩʫ ײʟʘץʪʳסʳ, ʪʘʤʳʨ ʤʦʡʥʳʥʳש ʜʠʘʤʝʪʨʽ ʞᴅʥʝ ʪʦʧʳʨʘץʪʘסʳ ʪʘʤʳʨ 

ʤʦʡʥʳʥʳש ʪʝʨʝשʜʽʛʽ ʩʠʷץʪʳ ʙʝʣʛʽʣʝʨ ץʘʙʳʣʜʘʥʜʳ. 
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Annotation. The article presents the results of the selection assessment and selection of promising 

source material for breeding of highly winter-hardy forms of sweet clover plants. Experimental studies were 

conducted (2015-2024) at Kokshetau experimental production farm, Shagalaly, Akmola region.  

According to the research results, all sweet clover samples in the amount of 637 numbers from the 

world collection of Vavilov All-Russian Institute of Plant Genetic Resources, local populations and breeding 

lines, depending on the degree of overwintering, are divided into 5 groups and the limits of variability of this 

trait from 50 to 100% overwintering are determined. 89 sweet clover samples had a very high winter 

hardiness, which were formed in harsh overwintering conditions in such environmental conditions as 

Western and Eastern Siberia (Medet, Obsskiy gigant, Sibirskiy, Novosibirskiy, Sretenskiy 1, Kerchinskiy 1, 

Sayanskiy, Katek, Omskiy skorospeliy, Severniy, Nemyuganskiy, etc.); Northern Kazakhstan (Shedevr 75, 

Shaveken, Akbas, Sarbas, Kokshetauskiy, Severokazakhstanskiy 7, etc.); Northern Europe (K-32334, K-

32335) and North America (Arctic, K-38852, K-38855). The sign of winter hardiness varies slightly within 

groups and populations. The coefficient of variability (V) does not exceed 6.0-8.4%, that is, selection can be 

very effective. Based on this hypothesis, a breeding method for selecting hardy forms of sweet clover plants 

was developed and tested, where such criteria as the duration of vegetative growth per year of sowing, the 

diameter of the root crown and the depth of the root crown in the soil were used as evaluation and selection 

criteria. 

Keywords: sweet clover, source material, sample, variety, winter hardiness, selection. 
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ʊʆʆ çʂʘʨʘʛʘʥʜʠʥʩʢʘʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʘʷ ʦʧʳʪʥʘʷ ʩʪʘʥʮʠʷ ʠʤ ɸ.ʌ. ʍʨʠʩʪʝʥʢʦè, 

ʂʘʨʘʛʘʥʜʠʥʩʢʘʷ ʦʙʣʘʩʪʴ, ʂʘʟʘʭʩʪʘʥ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʩʝʣʝʢʮʠʠ ʷʨʦʚʦʡ ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ, ʦʧʨʝʜʝʣʝʥʘ 

ʠʟʤʝʥʯʠʚʦʩʪʴ ʠ ʩʦʧʨʷʞʝʥʥʦʩʪʴ ʭʦʟʷʡʩʪʚʝʥʥʦ ʮʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ ʫ ʩʦʨʪʦʚ, ʩʦʟʜʘʥʥʳʭ ʥʘ 

ʂʘʨʘʛʘʥʜʠʥʩʢʦʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʦʧʳʪʥʦʡ ʩʪʘʥʮʠʠ  ʂʘʨʘʛʘʥʜʠʥʩʢʘʷ 22 ï ʩʨʝʜʥʝʨʘʥʥʠʡ ʩʦʨʪ,  

ʂʘʨʘʛʘʥʜʠʥʩʢʘʷ 30, ʂʘʨʘʛʘʥʜʠʥʩʢʘʷ 31, ʂʘʨʘʛʘʥʜʠʥʩʢʘʷ 60 ʠ ʂʘʨʘʛʘʥʜʠʥʩʢʘʷ 70. ʄʝʞʜʫ 

ʫʨʦʞʘʡʥʦʩʪʴʶ ʟʝʨʥʘ ʠ ʤʘʩʩʦʡ 1000 ʟʝʨʝʥ ʧʦ ʚʩʝʤ ʩʦʨʪʘʤ ʥʘʙʣʶʜʘʝʪʩʷ ʫʩʪʦʡʯʠʚʘʷ ʩʨʝʜʥʷʷ 

ʟʘʚʠʩʠʤʦʩʪʴ, ʦʜʥʘʢʦ, ʩ ʙʦʣʝʝ ʚʳʩʦʢʠʤ ʟʥʘʯʝʥʠʝʤ ʫ ʂʘʨʘʛʘʥʜʠʥʩʢʘʷ 22. ʕʪʠ ʜʘʥʥʳʝ ʪʘʢʞʝ ʜʘʶʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʩʯʠʪʘʪʴ, ʯʪʦ ʧʨʠ ʩʦʟʜʘʥʠʠ ʨʘʥʥʝʩʧʝʣʳʭ ʩʦʨʪʦʚ ʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʦ ʥʘ ʨʷʜʫ ʩ 

ʧʦʚʳʰʝʥʠʝʤ ʦʟʝʨʥʝʥʥʦʩʪʠ ʢʦʣʦʩʘ (ʯ =0,74Ñ0,24), ʫʚʝʣʠʯʝʥʠʝ ʤʘʩʩʳ 1000 ʟʝʨʝʥ (ʯ =0,64Ñ0,27). 

ɸʥʘʣʠʟ ʜʘʥʥʳʭ ʧʦʢʘʟʘʣ, ʯʪʦ ʛʫʩʪʦʪʘ ʩʪʝʙʣʝʩʪʦʷ, ʦʧʨʝʜʝʣʷʷʩʴ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʩʦʨʪʘ ʢ 

ʢʫʱʝʥʠʶ, ʷʚʣʷʝʪʩʷ ʪʘʢʞʝ ʝʛʦ ʥʘʩʣʝʜʩʪʚʝʥʥʳʤ ʩʚʦʡʩʪʚʦʤ. ʇʨʦʚʦʜʷ ʦʪʙʦʨ ʵʣʠʪ ʧʦ ʧʨʠʟʥʘʢʘʤ ʛʣʘʚʥʦʛʦ 

ʢʦʣʦʩʘ (ʤʘʣʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ ʠ ʚʳʩʦʢʘʷ ʢʦʨʨʝʣʷʮʠʦʥʥʘʷ ʩʚʷʟʴ ʩ ʫʨʦʞʘʡʥʦʩʪʴʶ) ʥʝʦʙʭʦʜʠʤʦ 

ʩʪʨʝʤʠʪʴʩʷ ʢ ʦʧʪʠʤʘʣʴʥʦʤʫ ʩʦʯʝʪʘʥʠʶ ʧʨʠʟʥʘʢʦʚ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ. ʇʦʚʳʩʠʪʴ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ 

ʛʣʘʚʥʦʛʦ ʢʦʣʦʩʘ ʤʦʞʥʦ ʟʘ ʩʯʝʪ ʦʟʝʨʥʝʥʥʦʩʪʠ ʢʦʣʦʩʘ ʠ ʢʨʫʧʥʦʩʪʠ ʟʝʨʥʘ.  ʇʨʠ ʨʘʚʝʥʩʪʚʝ ʦʪʦʙʨʘʥʥʳʭ 

ʵʣʠʪ ʧʦ ʯʠʩʣʫ ʟʝʨʝʥ ʧʨʝʜʧʦʯʪʝʥʠʝ ʩʣʝʜʫʝʪ ʦʪʜʘʚʘʪʴ ʙʦʣʝʝ ʢʨʫʧʥʦʟʝʨʥʳʤ ʬʦʨʤʘʤ ʩ ʭʦʨʦʰʠʤ 

ʥʘʣʠʚʦʤ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʰʝʥʠʮʘ, ʫʨʦʞʘʡʥʦʩʪʴ, ʩʪʨʫʢʪʫʨʘ ʫʨʦʞʘʷ, ʢʦʵʬʬʠʮʠʝʥʪ ʠʟʤʝʥʯʠʚʦʩʪʴ, 

ʢʦʨʨʝʣʷʮʠʷ, ʧʨʠʟʥʘʢ, ʟʥʘʯʝʥʠʝ. 

 

ɺʚʝʜʝʥʠʝ. ɺ ʩʪʨʫʢʪʫʨʝ ʧʦʩʝʚʥʳʭ ʧʣʦʱʘʜʝʡ ʨʝʛʠʦʥʘ ʧʨʝʦʙʣʘʜʘʝʪ ʷʨʦʚʘʷ ʤʷʛʢʘʷ 

ʧʰʝʥʠʮʘ, ʥʘ ʜʦʣʶ ʢʦʪʦʨʦʡ ʧʨʠʭʦʜʠʪʩʷ ʦʢʦʣʦ 76,2% ʚʩʝʭ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ. ʇʨʠ ʩʨʝʜʥʝʡ 

ʫʨʦʞʘʡʥʦʩʪʠ 9ï11 ʮ/ʛʘ ʜʘʥʥʘʷ ʢʫʣʴʪʫʨʘ ʬʦʨʤʠʨʫʝʪ ʟʝʨʥʦ ʩ ʧʦʚʳʰʝʥʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʙʝʣʢʘ, 

ʯʪʦ ʦʧʨʝʜʝʣʷʝʪ ʝʸ ʟʥʘʯʝʥʠʝ ʢʘʢ ʦʩʥʦʚʳ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʠʣʴʥʳʭ ʧʰʝʥʠʮ ð ʫʣʫʯʰʠʪʝʣʝʡ 

ʢʘʯʝʩʪʚʘ ʟʝʨʥʘ. ʇʦʚʳʰʝʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ ʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ ʪʨʝʙʫʝʪ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʜʭʦʜʘ, ʚʢʣʶʯʘʶʱʝʛʦ ʦʧʪʠʤʠʟʘʮʠʶ ʩʦʨʪʦʚʦʡ ʧʦʣʠʪʠʢʠ, ʘʛʨʦʪʝʭʥʠʢʠ ʠ 

ʘʜʘʧʪʘʮʠʶ ʢ ʩʪʨʝʩʩʦʚʳʤ ʬʘʢʪʦʨʘʤ ʩʨʝʜʳ [1, 2]. 

ʂʘʢ ʦʪʤʝʯʘʶʪ ʠʩʩʣʝʜʦʚʘʪʝʣʠ, ʨʝʰʘʶʱʝʝ ʟʥʘʯʝʥʠʝ ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʩʪʘʙʠʣʴʥʦʡ 

ʫʨʦʞʘʡʥʦʩʪʠ ʧʨʠʥʘʜʣʝʞʠʪ ʩʦʨʪʫ, ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤʫ ʢʘʢ ʩʠʩʪʝʤʝ, ʩʧʦʩʦʙʥʦʡ ʨʝʘʣʠʟʦʚʘʪʴ 

ʛʝʥʝʪʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʨʘʩʪʝʥʠʷ ʧʨʠ ʠʟʤʝʥʷʶʱʠʭʩʷ ʚʥʝʰʥʠʭ ʫʩʣʦʚʠʷʭ [1]. ʋʨʦʞʘʡʥʦʩʪʴ 

ʷʨʦʚʦʡ ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʦʤʧʣʝʢʩʥʳʡ ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʧʨʠʟʥʘʢ, 

ʟʘʚʠʩʷʱʠʡ ʦʪ ʩʪʨʫʢʪʫʨʳ ʫʨʦʞʘʷ: ʯʠʩʣʘ ʨʘʩʪʝʥʠʡ ʠ ʧʨʦʜʫʢʪʠʚʥʳʭ ʩʪʝʙʣʝʡ ʥʘ ʝʜʠʥʠʮʝ 

ʧʣʦʱʘʜʠ, ʯʠʩʣʘ ʠ ʤʘʩʩʳ ʟʝʨʝʥ ʚ ʢʦʣʦʩʝ [3, 4]. 

ʇʦ ʜʘʥʥʳʤ [5], ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʧʰʝʥʠʮʳ ʬʦʨʤʠʨʫʝʪʩʷ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʤʥʦʞʝʩʪʚʘ 

ʬʘʢʪʦʨʦʚ ʩʨʝʜʳ ð ʚʣʘʛʠ, ʪʝʤʧʝʨʘʪʫʨʳ, ʧʠʪʘʪʝʣʴʥʦʛʦ ʨʝʞʠʤʘ, ʟʘʩʦʣʝʥʠʷ, ð ʚʳʟʳʚʘʶʱʠʭ 

ʨʘʟʥʦʦʙʨʘʟʠʝ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ. ʕʪʠ ʨʝʘʢʮʠʠ ʥʝʨʝʜʢʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ, ʠʟʤʝʥʷʷ ʩʪʨʫʢʪʫʨʫ ʠ ʜʠʥʘʤʠʢʫ ʬʦʨʤʠʨʦʚʘʥʠʷ ʫʨʦʞʘʷ. ʆʧʨʝʜʝʣʝʥʠʝ 
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ʩʪʝʧʝʥʠ ʩʪʘʙʠʣʴʥʦʩʪʠ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʮʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ ʠ ʭʘʨʘʢʪʝʨʘ ʠʭ ʚʟʘʠʤʦʩʚʷʟʝʡ ʠʤʝʝʪ 

ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʝʣʝʢʮʠʦʥʥʦʛʦ ʦʪʙʦʨʘ ʠ ʚʳʷʚʣʝʥʠʷ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʬʦʨʤʠʨʦʚʘʥʠʷ ʫʨʦʞʘʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʛʝʥʦʪʠʧʘ ʠ ʫʩʣʦʚʠʡ ʩʨʝʜʳ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʭ ʠ ʬʠʟʠʦʣʦʛʦ-

ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʧʦʜʪʚʝʨʞʜʘʶʪ, ʯʪʦ ʚʳʩʦʢʘʷ ʘʜʘʧʪʠʚʥʦʩʪʴ ʩʦʨʪʦʚ ʠ ʠʭ ʩʪʘʙʠʣʴʥʦʩʪʴ 

ʧʦ ʫʨʦʞʘʡʥʦʩʪʠ ʦʧʨʝʜʝʣʷʶʪʩʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ ʢʦʤʧʣʝʢʩʘ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ, 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʠ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʥʘ ʫʨʦʚʥʝ ʩʠʩʪʝʤʳ çʛʝʥʦʪʠʧ Ĭ ʩʨʝʜʘè [6-10].  

ɺ 2024-2025 ʛʛ. ʥʘʙʣʶʜʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʢ ʫʩʠʣʝʥʠʶ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ 

ʟʘʩʫʭʝ, ʪʝʧʣʦʚʦʤʫ ʩʪʨʝʩʩʫ ʠ ʩʦʣʝʚʦʤʫ ʩʪʨʝʩʩʫ ð ʚʘʞʥʝʡʰʠʭ ʘʙʠʦʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʚ 

ʘʨʠʜʥʳʭ ʠ ʧʦʣʫʘʨʠʜʥʳʭ ʟʦʥʘʭ, ʚʢʣʶʯʘʷ ʂʘʟʘʭʩʪʘʥ. ɹʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʤʘʨ-

ʢʝʨʥʳʤ ʪʝʭʥʦʣʦʛʠʷʤ, GWAS-ʘʥʘʣʠʟʘʤ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʙʳʩʪʨʝʝ ʠ ʪʦʯʥʝʝ ʚʳʷʚʣʷʪʴ ʢʘʥʜʠ-

ʜʘʪʳ-ʛʝʥʳ ʠ ʣʦʢʫʩʳ, ʦʪʚʝʯʘʶʱʠʝ ʟʘ ʫʩʪʦʡʯʠʚʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ ʟʝʨʥʘ. ʅʘʨʷʜʫ ʩ ʛʝʥʝʪʠʢʦʡ, 

ʧʨʘʢʪʠʯʝʩʢʠʡ ʘʢʮʝʥʪ ʜʝʣʘʝʪʩʷ ʥʘ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ ʧʨʠʝʤʘʭ (ʫʜʦʙʨʝʥʠʷ, ʥʦʨʤʳ ʧʦʩʝʚʘ, ʩʨʦʢʠ 

ʩʝʚʘ), ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʦʚʳʩʠʪʴ ʫʨʦʞʘʡʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ ʧʨʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʷʭ. 

ʈʝʛʠʦʥʘʣʴʥʳʝ ʠʩʧʳʪʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʫʞʝ ʩʫʱʝʩʪʚʫʶʪ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʣʠʥʠʠ, ʢʦʪʦʨʳʝ 

ʧʦ ʫʨʦʞʘʡʥʦʩʪʠ ʠ ʢʘʯʝʩʪʚʫ ʟʝʨʥʘ ʩʨʘʚʥʠʤʳ ʠʣʠ ʧʨʝʚʳʰʘʶʪ ʩʪʘʥʜʘʨʪʳ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ 

ʧʦʪʝʥʮʠʘʣʴʥʫʶ ʥʦʚʠʟʥʫ ʩʦʨʪʦʚ ʠ ʤʘʪʝʨʠʘʣʦʚ [11-14]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʥʘʣʠʟ ʣʠʪʝʨʘʪʫʨʳ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʫʩʧʝʰʥʦʝ ʧʦʚʳʰʝʥʠʝ 

ʫʨʦʞʘʡʥʦʩʪʠ ʠ ʢʘʯʝʩʪʚʘ ʷʨʦʚʦʡ ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ ʚ ʘʨʠʜʥʳʭ ʨʝʛʠʦʥʘʭ ʂʘʟʘʭʩʪʘʥʘ ʚʦʟʤʦʞʥʦ 

ʪʦʣʴʢʦ ʥʘ ʦʩʥʦʚʝ ʩʝʣʝʢʮʠʠ ʘʜʘʧʪʠʚʥʳʭ ʩʦʨʪʦʚ, ʩʦʯʝʪʘʶʱʠʭ ʚʳʩʦʢʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ, 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʘʙʠʦʪʠʯʝʩʢʠʤ ʩʪʨʝʩʩʘʤ ʠ ʩʪʘʙʠʣʴʥʦʩʪʴ ʬʦʨʤʠʨʦʚʘʥʠʷ ʫʨʦʞʘʷ ʚ ʫʩʣʦʚʠʷʭ 

ʠʟʤʝʥʯʠʚʦʛʦ ʢʣʠʤʘʪʘ. 

ɻʣʘʚʥʦʡ ʧʨʦʙʣʝʤʦʡ ʚʦʟʜʝʣʳʚʘʥʠʷ ʩʦʨʪʦʚ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ ʚ ʎʝʥʪʨʘʣʴʥʦʤ 

ʂʘʟʘʭʩʪʘʥʝ ʷʚʣʷʝʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʘʷ ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʦʩʪʴ ʠ ʧʣʘʩʪʠʯʥʦʩʪʴ, ʘ ʪʘʢʞʝ 

ʧʦʨʘʞʘʝʤʦʩʪʴ ʙʦʣʝʟʥʷʤʠ ʠ ʚʨʝʜʠʪʝʣʷʤʠ, ʯʪʦ ʦʪʨʠʮʘʪʝʣʴʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʫʨʦʞʘʡʥʦʩʪʠ ʠ 

ʢʘʯʝʩʪʚʝ ʟʝʨʥʘ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʫʩʠʣʠʷ ʩʝʣʝʢʮʠʦʥʝʨʦʚ ʜʦʣʞʥʳ ʙʳʪʴ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʩʦʟʜʘʥʠʝ 

ʛʝʥʦʪʠʧʘ ʩʦʨʪʦʚ ʥʝ ʪʦʣʴʢʦ ʩ ʧʦʚʳʰʝʥʥʦʡ ʫʨʦʞʘʡʥʦʩʪʴʶ, ʥʦ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʥʘ 

ʩʧʦʩʦʙʥʦʩʪʴ ʥʘʢʘʧʣʠʚʘʪʴ ʚ ʟʝʨʥʝ ʙʝʣʢʘ ʥʘ 1-2% ʙʦʣʴʰʝ, ʯʝʤ ʫ ʣʫʯʰʠʭ ʨʘʡʦʥʠʨʦʚʘʥʥʳʭ 

ʩʦʨʪʦʚ, ʘʜʘʧʪʠʨʦʚʘʥʥʳʭ ʢ ʥʦʚʳʤ ʚʣʘʛ ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʠʤ ʪʝʭʥʦʣʦʛʠʷʤ ʚʦʟʜʝʣʳʚʘʥʠʷ. 

ʅʘ ʦʩʥʦʚʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʦʚʳʭ ʩʦʨʪʦʚ ʙʫʜʝʪ ʜʦʩʪʠʛʥʫʪʦ ʧʦʚʳʰʝʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ ʥʘ 

2-2,5 ʮ. ʩ ʦʜʥʦʛʦ ʛʝʢʪʘʨʘ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʝʞʝʛʦʜʥʦ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʩʦʙʠʨʘʪʴ  ʧʦ ʎʝʥʪʨʘʣʴʥʦʤʫ 

ʂʘʟʘʭʩʪʘʥʫ 140-175 ʪʳʩ. ʪʦʥʥ ʟʝʨʥʘ, ʩ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʯʠʩʪʦʡ ʧʨʠʙʳʣʴʶ 4200-5250 ʤʣʥ. 

ʪʝʥʛʝ. 

ʎʝʣʴʶ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ï ʦʧʨʝʜʝʣʠʪʴ  ʩʪʝʧʝʥʴ ʠʟʤʝʥʯʠʚʦʩʪʠ ʢʘʞʜʦʛʦ ʧʨʠʟʥʘʢʘ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʩʦʨʪʘ, ʧʦʩʢʦʣʴʢʫ ʠʭ ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʨʦʭʦʜʠʪ ʚ ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʷʭ, ʘ ʪʘʢʞʝ 

ʚʳʷʚʠʪʴ ʢʦʨʨʝʣʷʮʠʦʥʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʤʝʞʜʫ ʧʨʠʟʥʘʢʘʤʠ. ɺʩʷ ʨʘʙʦʪʘ ʩʚʦʜʠʪʩʷ ʢ ʦʜʥʦʤʫ ï ʟʘ 

ʩʯʝʪ ʧʦʣʫʯʝʥʥʳʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʧʦʚʳʩʠʪʴ ʚ ʜʘʣʴʥʝʡʰʝʤ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴ 

ʥʦʚʳʭ ʩʦʨʪʦʚ ʠ ʨʘʩʰʠʨʠʪʴ ʠʭ ʧʣʘʩʪʠʯʥʦʩʪʴ. 

ʄʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɼʣʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ 

ʩʪʨʫʢʪʫʨʥʳʭ ʵʣʝʤʝʥʪʦʚ ʥʘʤʠ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʢʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ (V). ʇʨʠ ʝʛʦ 

ʦʧʨʝʜʝʣʝʥʠʠ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʤʝʪʦʜʠʢʘ ɹ.ɸ. ɼʦʩʧʝʭʦʚʘ [15] ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʡ, ʝʩʣʠ 

ʢʦʵʬʬʠʮʠʝʥʪ ʥʝ ʧʨʝʚʳʰʘʝʪ 10%, ʠʟʤʝʥʯʠʚʦʩʪʴ ʩʯʠʪʘʝʪʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʦʡ, ʩʨʝʜʥʠʡ ʝʩʣʠ ʦʥ 

ʚʳʰʝ 10%, ʥʦ ʤʝʥʴʰʝ 20%, ʠ ʟʥʘʯʠʪʝʣʴʥʳʡ ʙʦʣʝʝ 20%. ʋʩʪʘʥʦʚʣʝʥʠʝ ʤʝʞʩʦʨʪʦʚʳʭ ʩʚʷʟʝʡ 

ʭʦʟʷʡʩʪʚʝʥʥʦ-ʮʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ ʧʨʦʚʦʜʠʣʠ ʧʦ ʵʪʦʡ ʞʝ ʤʝʪʦʜʠʢʝ. ɺ ʩʚʦʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ 

ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ ʤʝʥʴʰʝ 0,3 ʧʨʠʥʠʤʘʣʠ ʢʘʢ ʚʳʨʘʞʝʥʠʝ ʩʣʘʙʦʡ ʩʚʷʟʠ, ʦʪ 0,3 ʜʦ 0,7 ï 

ʩʨʝʜʥʝʡ, ʘ ʚʳʰʝ 0,7 ï ʩʠʣʴʥʦʡ (ʪʝʩʥʦʡ) [16]. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʪʝʯʝʥʠʠ  2014-2023 ʛʛ. ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ  ʩʦʨʪʘ 

ʷʨʦʚʦʡ ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ ʩʚʦʝʡ ʩʝʣʝʢʮʠʠ ʂʘʨʘʛʘʥʜʠʥʩʢʘʷ 70(1992), ʂʘʨʘʛʘʥʜʠʥʩʢʘʷ 22 (2004), 

ʩʦʟʜʘʥʥʳʝ ʚ ʙʦʣʝʝ ʨʘʥʥʠʡ ʧʝʨʠʦʜ ʠ ʩʦʨʪʘ ʂʘʨʘʛʘʥʜʠʥʩʢʘʷ 30, ʂʘʨʘʛʘʥʜʠʥʩʢʘʷ 31 ʠ 

ʂʘʨʘʛʘʥʜʠʥʩʢʘʷ 60 ʩʦʟʜʘʥʥʳʝ ʚ ʙʦʣʝʝ ʧʦʟʜʥʠʡ ʧʝʨʠʦʜ ʠ ʜʦʧʫʱʝʥʥʳʝ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʚ 

ʎʝʥʪʨʘʣʴʥʦʤ ʠ ʉʝʚʝʨʥʦʤ ʂʘʟʘʭʩʪʘʥʝ ʚ ʧʝʨʠʦʜ , ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 2015, 2016, 2017 ʛʦʜʘʭ. 
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ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʧʦʩʝʚʳ  ʙʳʣʠ ʨʘʟʤʝʱʝʥʳ ʥʘ ʧʦʣʷʭ ʥʘʫʯʥʦʛʦ ʦʪʜʝʣʘ ʂʘʨʘʛʘʥʜʠʥʩʢʦʡ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʦʧʳʪʥʦʡ ʩʪʘʥʮʠʠ. ʇʨʝʜʰʝʩʪʚʝʥʥʠʢ ï ʧʘʨ. ʋʯʝʪʥʘʷ ʧʣʦʱʘʜʴ ʜʝʣʷʥʦʢ 

25ʤ2 ʚ ʯʝʪʳʨʝʭ ʧʦʚʪʦʨʝʥʠʷʭ. ʅʦʨʤʘ ʚʳʩʝʚʘ 2,5 ʤʣʥ ʚʩʭʦʞʠʭ ʩʝʤʷʥ ʥʘ ʛʝʢʪʘʨ.  ʉʪʨʫʢʪʫʨʘ 

ʫʨʦʞʘʷ  ʦʧʨʝʜʝʣʷʣʘʩʴ ʧʦ 25 ʨʘʩʪʝʥʠʷʤ ʩ ʢʦʨʥʷʤʠ ʥʘ ʜʚʫʭ ʥʝ ʩʤʝʞʥʳʭ ʧʦʚʪʦʨʥʦʩʪʠ. 

ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ʧʦ ʤʝʪʦʜʠʢʝ ʧʦʣʝʚʦʛʦ ʦʧʳʪʘ[2]. 

ʇʦʛʦʜʥʳʝ ʫʩʣʦʚʠʷ ʚ ʛʦʣʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʠ ʨʘʟʣʠʯʥʳʤʠ ʧʦ ʚʳʧʘʜʝʥʠʶ ʠ 

ʪʝʤʧʝʨʘʪʫʨʥʦʤʫ ʨʝʞʠʤʫ. ʀʟ 10 ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʣʝʪ ʧʦ ʧʦʛʦʜʥʳʤ ʫʩʣʦʚʠʷʤ ʜʦʩʪʘʪʦʯʥʦʝ 

ʫʚʣʘʞʥʝʥʠʝ ʦʪʤʝʯʘʝʪʩʷ ʟʘ 3 ʛʦʜʘ: 2018 (ɻʊʂ-1,36), 2016 (ɻʊʂ-1,27), 2015 (1,08) ʥʠʞʝ 

ʝʜʠʥʠʮʳ ʯʪʦ ʦʟʥʘʯʘʝʪ ʥʝʜʦʩʪʘʪʦʯʥʫʶ ʫʚʣʘʞʥʝʥʥʦʩʪʴ ʦʪʤʝʯʘʝʪʩʷ ʪʨʠ ʛʦʜʘ 2014 (ɻʊʂ-0,69), 

2019 (ɻʊʂ-0,95),2020 (ɻʊʂ-0,92), 2023 (ɻʊʂ-0,79). ʅʝʜʦʩʪʘʪʦʢ ʠʣʠ ʩʫʭʦʩʪʴ ʢʣʠʤʘʪʘ ʚ 2017 

ʛʦʜʫ (ɻʊʂ-0,52), 2021 (ɻʊʂ-0,53), 2022 (ɻʊʂ-0,57). 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʈʝʟʫʣʴʪʘʪʳ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʭʘʨʘʢʪʝʨ 

ʠʟʤʝʥʯʠʚʦʩʪʠ ʦʜʥʠʭ ʠ ʪʝʭ ʞʝ ʧʨʠʟʥʘʢʦʚ ʫ ʩʦʨʪʘ ʷʨʦʚʦʡ ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ ʦʢʘʟʘʣʩʷ ʩʭʦʜʥʳʤ ʠ 

ʥʝ ʚʳʭʦʜʠʣ ʟʘ ʨʘʤʢʠ ʦʙʱʠʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ (ʪʘʙʣ.1).  

 
ʊʘʙʣʠʮʘ 1 ï ɺʘʨʴʠʨʦʚʘʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ ʟʝʨʥʘ ʠ ʵʣʝʤʝʥʪʦʚ ʝʝ ʩʪʨʫʢʪʫʨʳ ʫ ʩʦʨʪʦʚ ʷʨʦʚʦʡ 

ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ (ʢʦʥʢʫʨʩʥʦʝ ʠʩʧʳʪʘʥʠʝ, 2023-2025 ʛ.ʛ.) 

 

 

ʇʨʠʟʥʘʢʠ 

ʂʦʵʬʬʠʮʠʝʥʪʳ ʚʘʨʠʘʮʠʠ ʧʦ ʩʦʨʪʘʤ 

ʂʘʨʘʛʘʥ-

ʜʠʥʩʢʘʷ 22 

ʂʘʨʘʛʘʥ-

ʜʠʥʩʢʘʷ 30 

ʂʘʨʘʛʘʥ-

ʜʠʥʩʢʘʷ 31 

ʂʘʨʘʛʘʥ-ʜʠʥʩʢʘʷ 

70 

ʋʨʦʞʘʡʥʦʩʪʴ ʟʝʨʥʘ, ʪ/ʛʘ 45,8 45,1 46,8 41,7 

ʄʘʩʩʘ ʟʝʨʥʘ ʩ ʨʘʩʪʝʥʠʷ, ʛ 36,3 44,8 45,0 43,4 

ʄʘʩʩʘ ʟʝʨʥʘ ʩ ʛʣʘʚʥʦʛʦ ʢʦʣʦʩʘ, ʛ 23,4 24,6 29,1 26,5 

ʏʠʩʣʦ ʟʝʨʝʥ ʚ ʢʦʣʦʩʝ, ʰʪ 19,0 21,8 29,1 28,0 

ʄʘʩʩʘ 1000 ʟʝʨʝʥ, ʛ 12,7 10,5 12,6 13,0 

ɼʣʠʥʘ ʢʦʣʦʩʘ, ʩʤ 10,0 14,3 19,7 15,3 

ʏʠʩʣʦ ʢʦʣʦʩʢʦʚ ʚ ʢʦʣʦʩʝ, ʰʪ 13,5 14,4 16,6 12,7 

ʇʨʦʜʫʢʪʠʚʥʘʷ ʢʫʩʪʠʩʪʦʩʪʴ 27,9 35,3 30,8 32,3 

ʏʠʩʣʦ ʧʨʦʜʫʢʪʠʚʥʳʭ ʢʦʣʦʩʴʝʚ ʥʘ 

1ʤĮ, ʰʪ 

34,6 33,4 29,9 32,7 

ʏʠʩʣʦ ʨʘʩʪʝʥʠʡ ʥʘ 1ʤĮ, ʰʪ 13,7 12,8 10,1 18,2 

ɺʳʞʠʚʘʝʤʦʩʪʴ, % 14,4 9,0 6,8 6,2 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʦʵʬʬʠʮʠʝʥʪʳ ʚʘʨʠʘʮʠʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʦʣʴʰʠʤ 

ʧʦʩʪʦʷʥʩʪʚʦʤ ʠ ʧʨʝʜʝʣʳ ʢʦʣʝʙʘʥʠʡ  ʩʧʝʮʠʬʠʯʥʳ  ʜʣʷ ʦʪʜʝʣʴʥʳʭ ʧʨʠʟʥʘʢʦʚ. ʅʘʠʙʦʣʝʝ 

ʩʪʘʙʠʣʴʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʩʪʨʫʢʪʫʨʳ ʫʨʦʞʘʷ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ  ʩʦʨʪʦʚ ʷʚʣʷʶʪʩʷ ʤʘʩʩʘ 1000 

ʟʝʨʝʥ, ʚʳʞʠʚʘʝʤʦʩʪʴ, ʜʣʠʥʘ ʠ ʯʠʩʣʦ ʢʦʣʦʩʢʦʚ ʚ ʢʦʣʦʩʝ. ʅʘʠʙʦʣʝʝ ʠʟʤʝʥʯʠʚʦʡ ʚʝʣʠʯʠʥʦʡ ʫ 

ʩʦʨʪʦʚ ʷʨʦʚʦʡ ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ ʚ ʦʧʳʪʘʭ ʙʳʣʘ ʫʨʦʞʘʡʥʦʩʪʴ, ʘ ʩʨʝʜʠ ʝʝ ʵʣʝʤʝʥʪʦʚ ʩʪʨʫʢʪʫʨʳ 

ï ʤʘʩʩʘ ʟʝʨʥʘ ʚ ʨʘʩʪʝʥʠʷ, ʧʨʦʜʫʢʪʠʚʥʘʷ ʢʫʩʪʠʩʪʦʩʪʴ, ʯʠʩʣʦ ʧʨʦʜʫʢʪʠʚʥʳʭ ʢʦʣʦʩʴʝʚ ʥʘ 1 ʤĮ, 

ʤʘʩʩʘ ʟʝʨʥʘ ʩ ʛʣʘʚʥʦʛʦ ʢʦʣʦʩʘ. ɼʦʚʦʣʴʥʦ ʩʠʣʴʥʘʷ ʠʟʤʝʥʯʠʚʦʩʪʴ ʧʨʠʩʫʱʘ ʪʘʢʞʝ ʧʨʠʟʥʘʢʫ ï 

ʯʠʩʣʦ ʟʝʨʝʥ ʩ ʛʣʘʚʥʦʛʦ ʢʦʣʦʩʘ (V = 19.0-29.1%). ʉʫʜʷ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʦʣʫʯʝʥʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʨʦʣʴ ʧʨʠʟʥʘʢʦʚ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʫʨʦʞʘʷ ʨʘʟʣʠʯʥʘ. ʉʣʘʙʦ ʚʘʨʴʠʨʫʶʱʠʝ 

ʧʨʠʟʥʘʢʠ ʦʙʫʩʣʦʚʣʝʥʳ ʙʦʣʴʰʝ ʩʦʨʪʦʚʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ, ʘ ʩʠʣʴʥʦ ʚʘʨʴʠʨʫʶʱʠʝ ʚ 

ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʟʘʚʠʩʷʪ ʦʪ ʚʥʝʰʥʠʭ ʫʩʣʦʚʠʡ. ʂʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ ʜʣʷ ʩʦʨʪʘ ʨʘʟʥʦʡ 

ʩʢʦʨʦʩʧʝʣʦʩʪʠ ʥʘʭʦʜʠʪʩʷ ʚ ʦʙʨʘʪʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʙʣʘʛʦʧʨʠʷʪʥʦ ʩʢʣʘʜʳʚʘʶʱʠʭʩʷ 

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ. ʊʘʢ ʙʦʣʝʝ ʩʢʦʨʦʩʧʝʣʳʝ ʩʦʨʪʘ ʂʘʨʘʛʘʥʜʠʥʩʢʘʷ 22 ʠ ʂʘʨʘʛʘʥʜʠʥʩʢʘʷ 

30 ʠʤʝʣʠ ʙʦʣʝʝ ʥʠʟʢʠʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʚʘʨʠʘʮʠʠ ʵʣʝʤʝʥʪʦʚ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʛʣʘʚʥʦʛʦ ʢʦʣʦʩʘ, 

ʯʝʤ ʩʨʝʜʥʝʧʦʟʜʥʠʝ ʩʦʨʪʘ ʂʘʨʘʛʘʥʜʠʥʩʢʘʷ 31 ʠ ʂʘʨʘʛʘʥʜʠʥʩʢʘʷ 70. ʋ ʩʨʝʜʥʝʧʦʟʜʥʠʭ ʩʦʨʪʦʚ, 

ʠʤʝʶʱʠʭ ʙʦʣʝʝ ʨʘʩʪʷʥʫʪʳʡ ʧʝʨʠʦʜ  ʚʩʭʦʜʳ ï ʢʦʣʦʰʝʥʠʝ, ʩʠʣʴʥʝʝ ʚʘʨʴʠʨʫʝʪ ʢʦʣʠʯʝʩʪʚʦ 

ʟʝʨʝʥ ʚ ʢʦʣʦʩʝ, ʪʘʢ ʢʘʢ ʩʢʣʘʜʳʚʘʶʱʠʝʩʷ ʫʩʣʦʚʠʷ ʙʦʣʝʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʝ ʚʨʝʤʷ 

ʚʦʟʜʝʡʩʪʚʫʶʪ ʥʘ ʵʪʦʪ ʧʨʠʟʥʘʢ. ʅʘʦʙʦʨʦʪ, ʧʦ ʤʘʩʩʝ 1000 ʟʝʨʝʥ ʩʦʨʪʦʚʳʝ ʨʘʟʣʠʯʠʷ 
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ʥʝʟʥʘʯʠʪʝʣʴʥʳ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʤʘʩʩʘ 1000 ʟʝʨʝʥ ʚ ʙʦʣʴʰʝʡ ʤʝʨʝ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʥʘʩʣʝʜʩʪʚʝʥʥʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʩʦʨʪʘ.  

ʋʨʦʚʝʥʴ ʠʟʤʝʥʯʠʚʦʩʪʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʛʝʥʝʪʠʯʝʩʢʠʤʠ ʬʘʢʪʦʨʘʤʠ ʠ ʚ ʩʣʫʯʘʝ, ʢʦʛʜʘ 

ʩʢʣʘʜʳʚʘʶʪʩʷ ʵʢʩʪʨʝʤʘʣʴʥʳʝ ʫʩʣʦʚʠʷ, ʩʠʩʪʝʤʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ ʩʪʘʙʠʣʴʥʦʩʪʴ ʚʘʨʴʠʨʦʚʘʥʠʷ 

ʧʨʠʟʥʘʢʘ ʠ ʧʦʧʫʣʷʮʠʠ, ʨʘʩʩʪʨʘʠʚʘʝʪʩʷ ʠ ʚʝʣʠʯʠʥʘ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʚʘʨʠʘʮʠʠ ʧʨʠʟʥʘʢʦʚ ʨʝʟʢʦ 

ʤʝʥʷʝʪʩʷ (ɺʘʩʴʢʦ ɺ.ʊ., 1975). ʇʦʵʪʦʤʫ ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʫʨʦʞʘʠ ʦʙʝʩʧʝʯʠʚʘʶʪʩʷ ʚ ʦʩʥʦʚʥʦʤ 

ʩʠʣʴʥʦ ʚʘʨʴʠʨʫʶʱʠʤʠ ʧʨʠʟʥʘʢʘʤʠ, ʥʘ ʧʨʦʷʚʣʝʥʠʝ ʢʦʪʦʨʳʭ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ 

ʦʢʘʟʳʚʘʶʪ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ. ʆʜʥʘʢʦ, ʵʪʠ ʧʨʠʟʥʘʢʠ ʪʨʫʜʥʝʝ ʫʣʫʯʰʠʪʴ ʩʝʣʝʢʮʠʦʥʥʳʤ 

ʧʫʪʝʤ, ʥʝʞʝʣʠ ʧʨʠʟʥʘʢʠ, ʦʙʣʘʜʘʶʱʠʝ ʙʦʣʴʰʝʡ ʩʪʘʙʠʣʴʥʦʩʪʴʶ ʧʦ ʛʦʜʘʤ (ʐʤʘʣʴʮ ʍ., 1975). 

ɺ ʵʪʦʡ ʩʚʷʟʠ ʩʣʘʙʦ ʚʘʨʴʠʨʫʶʱʠʝ ʧʨʠʟʥʘʢʠ ï ʙʦʣʝʝ ʥʘʜʝʞʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʫʨʦʞʘʡʥʦʩʪʠ ʚ 

ʩʝʣʝʢʮʠʦʥʥʦʡ ʨʘʙʦʪʝ.  

ɸ ʪʘʢ ʢʘʢ ʤʘʩʩʘ ʟʝʨʥʘ ʩ ʢʦʣʦʩʘ (V = 23,4-29.1%) ʚʘʨʴʠʨʫʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝ, ʯʝʤ 

ʤʘʩʩʘ ʟʝʨʥʘ ʩ ʨʘʩʪʝʥʠʷ (V = 36,3-45,0%), ʪʦ ʵʪʠ ʜʘʥʥʳʝ ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʪʝʦʨʝʪʠʯʝʩʢʠʤ 

ʦʙʦʩʥʦʚʘʥʠʝʤ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʦʪʙʦʨʘ ʧʨʠ ʩʦʟʜʘʥʠʠ ʥʦʚʳʭ ʩʦʨʪʦʚ, ʧʦ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ 

ʛʣʘʚʥʦʛʦ ʢʦʣʦʩʘ. ʇʦʜʪʚʝʨʞʜʝʥʠʝʤ ʵʪʠʭ ʚʳʚʦʜʦʚ ʷʚʣʷʶʪʩʷ ʜʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʧʨʠ ʘʥʘʣʠʟʝ 

ʢʦʨʨʝʣʷʮʠʦʥʥʳʭ ʩʚʷʟʝʡ ʫʨʦʞʘʡʥʦʩʪʠ ʩ ʝʝ ʩʪʨʫʢʪʫʨʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ.  

 
ʊʘʙʣʠʮʘ 2 ï ʂʦʨʨʝʣʷʮʠʦʥʥʘʷ ʩʚʷʟʴ ʫʨʦʞʘʡʥʦʩʪʠ ʟʝʨʥʘ ʩ ʝʝ ʵʣʝʤʝʥʪʘʤʠ ʫ ʷʨʦʚʦʡ ʤʷʛʢʦʡ 

ʧʰʝʥʠʮʳ (ʢʦʥʢʫʨʩʥʦʝ ʠʩʧʳʪʘʥʠʝ, 2023-2025 ʛ.ʛ.) 

 

ʇʨʠʟʥʘʢʠ ʢʦʨʨʝʣʷʮʠʠ ʩ 

ʫʨʦʞʘʡʥʦʩʪʴʶ 

ʂʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ ʧʦ ʩʦʨʪʘʤ 

ʂʘʨʘʛʘʥʜʠ

ʥʩʢʘʷ 22 

ʂʘʨʘʛʘʥʜʠʥʩʢ

ʘʷ 30 

ʂʘʨʘʛʘʥʜʠʥ

ʩʢʘʷ 31 

ʂʘʨʘʛʘʥʜʠʥ

ʩʢʘʷ 70 

ʄʘʩʩʘ ʟʝʨʥʘ ʩ ʨʘʩʪʝʥʠʷ, ʛ  0,94±0,11 0,92±0,12 0,88±0,14 0,91±0,12 

ʄʘʩʩʘ ʟʝʨʥʘ ʩ ʢʦʣʦʩʘ, ʛ 0,73±0,24 0,66±0,22 0,71±0,19 0,58±0,24 

ʏʠʩʣʦ ʟʝʨʝʥ ʚ ʢʦʣʦʩʝ, ʰʪ 0,74±0,24 0,72±0,20 0,65±0,22 0,69±0,21 

ʏʠʩʣʦ ʢʦʣʦʩʢʦʚ ʚ ʢʦʣʦʩʝ, ʰʪ 0,70±,25 0,54±,24 0,68±,21 0,69±,21 

ʄʘʩʩʘ 1000 ʟʝʨʝʥ, ʛ 0,64±0,27 0,43±0,26 0,49±0,25 0,42±0,26 

ɼʣʠʥʘ ʢʦʣʦʩʘ, ʩʤ 0,68±0,26 0,60±0,24 0,64±0,22 0,56±0,24 

ʇʨʦʜʫʢʪʠʚʥʘʷ ʢʫʩʪʠʩʪʦʩʪʴ 0,52±0,30 0,69±0,21 0,20±0,28 0,60±0,23 

ʏʠʩʣʦ ʧʨʦʜʫʢʪʠʚʥʳʭ ʩʪʝʙʣʝʡ ʥʘ 

1ʤĮ, ʰʪ 

0,28±0,34 0,23±0,28 0,49±0,25 0,30±0,27 

ʂʦʣʠʯʝʩʪʚʦ ʨʘʩʪʝʥʠʡ ʥʘ 1ʤĮ, ʰʪ -0,33±0,33 -0,33±0,26 -0,15±0,26 -0,73±0,20 

ɺʳʞʠʚʘʝʤʦʩʪʴ, % 0,31±0,34 0,03±0,32 0,01±0,32 0,01±0,32 

                             ʥʘ 5% ʫʨʦʚʥʝ ʟʥʘʯʠʤʳ: ʯ> =0,54 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʜʘʥʥʳʭ ʪʘʙʣʠʮʳ 2, ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʨʥʘ ʥʘʭʦʜʠʪʩʷ ʚ ʪʝʩʥʦʡ 

ʢʦʨʨʝʣʷʮʠʦʥʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʩ ʤʘʩʩʳ ʟʝʨʥʘ ʩ ʨʘʩʪʝʥʠʷ. ʇʦ ʦʩʪʘʣʴʥʳʤ ʧʨʠʟʥʘʢʘʤ 

ʦʙʥʘʨʫʞʝʥʳ ʜʦʚʦʣʴʥʦ ʯʝʪʢʠʝ ʩʦʨʪʦʚʳʝ ʨʘʟʣʠʯʠʷ. ʋ ʩʨʝʜʥʝʨʘʥʥʝʛʦ ʩʦʨʪʘ ʂʘʨʘʛʘʥʜʠʥʩʢʘʷ 22 

ʩʠʣʴʥʘʷ ʩʦʧʨʷʞʝʥʥʦʩʪʴ ʫʨʦʞʘʡʥʦʩʪʠ ʟʝʨʥʘ ʥʘʙʣʶʜʘʝʪʩʷ ʪʘʢʞʝ ʩ ʤʘʩʩʦʡ ʟʝʨʥʘ ʩ ʛʣʘʚʥʦʛʦ 

ʢʦʣʦʩʘ, ʦʟʝʨʥʝʥʥʦʩʪʴʶ ʠ ʢʦʣʠʯʝʩʪʚʦʤ ʚ ʥʝʤ ʢʦʣʦʩʢʦʚ. ʋʨʦʞʘʡʥʦʩʪʴ ʩʨʝʜʥʝʩʧʝʣʦʛʦ ʩʦʨʪʘ 

ʂʘʨʘʛʘʥʜʠʥʩʢʘʷ 30 ʥʘʭʦʜʠʪʩʷ ʚ ʪʝʩʥʦʡ ʩʚʷʟʠ ʝʱʝ ʠ ʩ ʦʟʝʨʥʝʥʥʦʩʪʴʶ ʢʦʣʦʩʘ, ʘ ʫ 

ʩʨʝʜʥʝʧʦʟʜʥʝʛʦ ʂʘʨʘʛʘʥʜʠʥʩʢʘʷ 70 ʩ ʚʳʰʝʥʘʟʚʘʥʥʳʤʠ ʧʨʠʟʥʘʢʘʤʠ ʥʘʭʦʜʠʪʩʷ ʥʘ ʫʨʦʚʥʝ 

ʩʨʝʜʥʝʡ ʟʘʚʠʩʠʤʦʩʪʠ, ʧʨʠʙʣʠʞʘʷʩʴ ʧʦ ʦʟʝʨʥʝʥʥʦʩʪʠ ʢ ʯʠʩʣʫ ʢʦʣʦʩʢʦʚ ʚ ʢʦʣʦʩʝ ʢ ʩʠʣʴʥʦʡ. 

ʄʝʞʜʫ ʫʨʦʞʘʡʥʦʩʪʴʶ ʟʝʨʥʘ ʠ ʤʘʩʩʦʡ 1000 ʟʝʨʝʥ ʧʦ ʚʩʝʤ ʩʦʨʪʘʤ ʥʘʙʣʶʜʘʝʪʩʷ ʫʩʪʦʡʯʠʚʘʷ 

ʩʨʝʜʥʷʷ ʟʘʚʠʩʠʤʦʩʪʴ, ʦʜʥʘʢʦ, ʩ ʙʦʣʝʝ ʚʳʩʦʢʠʤ ʟʥʘʯʝʥʠʝʤ ʫ ʂʘʨʘʛʘʥʜʠʥʩʢʘʷ 22. ʕʪʠ ʜʘʥʥʳʝ 

ʪʘʢʞʝ ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʯʠʪʘʪʴ, ʯʪʦ ʧʨʠ ʩʦʟʜʘʥʠʠ ʨʘʥʥʝʩʧʝʣʳʭ ʩʦʨʪʦʚ ʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʦ 

ʥʘ ʨʷʜʫ ʩ ʧʦʚʳʰʝʥʠʝʤ ʦʟʝʨʥʝʥʥʦʩʪʠ ʢʦʣʦʩʘ (ʯ =0,74Ñ0,24), ʫʚʝʣʠʯʝʥʠʝ ʤʘʩʩʳ 1000 ʟʝʨʝʥ (ʯ 

=0,64±0,27). 

ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʦʟʝʨʥʝʥʥʦʩʪʴ ʠ ʤʘʩʩʘ 1000 ʟʝʨʝʥ ʷʚʣʷʶʪʩʷ ʛʣʘʚʥʳʤʠ ʩʪʨʫʢʪʫʨʥʳʤʠ 

ʵʣʝʤʝʥʪʘʤʠ ʤʘʩʩʳ ʟʝʨʥʘ ʩ ʢʦʣʦʩʘ, ʧʦʵʪʦʤʫ ʜʣʷ ʚʳʙʦʨʘ ʥʘʧʨʘʚʣʝʥʠʡ ʩʝʣʝʢʮʠʠ ʚʘʞʥʦ 

ʦʧʨʝʜʝʣʠʪʴ ʟʥʘʯʝʥʠʝ ʢʘʞʜʦʛʦ ʠʟ ʵʪʠʭ ʧʨʠʟʥʘʢʦʚ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʝʛʦ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ. 
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ɿʥʘʯʝʥʠʝ ʵʪʦʛʦ ʚʦʧʨʦʩʘ ʜʣʷ ʩʝʣʝʢʮʠʠ ʟʝʨʥʦʚʳʭ ʦʙʫʩʣʦʚʣʝʥʦ ʝʱʝ ʠ ʪʝʤ, ʯʪʦ ʦʩʫʱʝʩʪʚʣʷʶʪ 

ʨʘʟʣʠʯʥʳʝ ʧʦʜʭʦʜʳ ʢ ʨʝʰʝʥʠʶ ʵʪʦʡ ʧʨʦʙʣʝʤʳ. 

ɺ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ (ʪʘʙʣ. 3) ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʢʦʣʦʩʘ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʟʘʚʠʩʝʣʘ ʦʪ 

ʢʦʣʠʯʝʩʪʚʘ ʟʝʨʝʥ ʠ ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ʦʪ ʤʘʩʩʳ 1000 ʟʝʨʝʥ. ɹʦʣʝʝ ʯʝʪʢʠʝ ʨʘʟʣʠʯʠʷ ʧʦ 

ʚʝʣʠʯʠʥʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʢʦʨʨʝʣʷʮʠʠ ʧʨʠʟʥʘʢʘ ʤʘʩʩʫ 1000 ʟʝʨʝʥ ʫʢʘʟʳʚʘʶʪ, ʯʪʦ ʵʪʦʪ 

ʩʪʨʫʢʪʫʨʥʳʡ ʵʣʝʤʝʥʪ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʩʦʨʪʘ (ɺʝʜʨʦʚ, 

1982).  

 
ʊʘʙʣʠʮʘ 3 ï ʂʦʨʨʝʣʷʮʠʦʥʥʘʷ ʩʚʷʟʴ ʤʝʞʜʫ ʧʨʠʟʥʘʢʘʤʠ ʛʣʘʚʥʦʛʦ ʢʦʣʦʩʘ ʠ ʝʛʦ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ 

(ʢʦʥʢʫʨʩʥʦʝ ʠʩʧʳʪʘʥʠʝ, 2023-2025 ʛ.ʛ.) 

 

ʉʦʨʪ ʂʦʨʨʝʣʠʨʫʶʱʠʝ ʧʨʠʟʥʘʢʠ ʩ ʤʘʩʩʦʡ ʟʝʨʥʘ ʩ ʢʦʣʦʩʘ 

ʏʠʩʣʦ ʟʝʨʝʥ ʚ ʢʦʣʦʩʝ ʄʘʩʩʘ 1000 ʟʝʨʝʥ 

ʂʘʨʘʛʘʥʜʠʥʩʢʘʷ 22 0,89±0,16 0,60±0,22 

ʂʘʨʘʛʘʥʜʠʥʩʢʘʷ 30 0,89±0,13 0,59±0,23 

ʂʘʨʘʛʘʥʜʠʥʩʢʘʷ 31 0,86±0,15 0,33±0,27 

ʂʘʨʘʛʘʥʜʠʥʩʢʘʷ 70 0,88±0,14 0,52±0,25 

                               ʥʘ 5% ʫʨʦʚʥʝ ʟʥʘʯʠʤʳ: ʯ> =0,59 

 

ʄʝʞʜʫ ʢʦʣʠʯʝʩʪʚʦʤ ʟʝʨʝʥ ʚ ʢʦʣʦʩʝ ʠ ʤʘʩʩʦʡ 1000 ʟʝʨʝʥ (ʪʘʙʣ. 4) ʢʦʨʨʝʣʷʮʠʦʥʥʘʷ 

ʩʚʷʟʴ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʦʪ ʩʨʝʜʥʝʡ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʫ ʩʦʨʪʘ ʂʘʨʘʛʘʥʜʠʥʩʢʘʷ 30 ʧʦ ʩʣʘʙʦʡ 

ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʫ ʩʦʨʪʘ ʂʟʳʣ-ʙʘʩ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʚʦʟʤʦʞʥʦʩʪʠ ʦʪʙʦʨʘ ʦʜʥʦʚʨʝʤʝʥʥʦ 

ʧʦ ʵʪʠʤ ʧʦʢʘʟʘʪʝʣʷʤ, ʘ ʪʘʢʞʝ ʫʚʝʣʠʯʝʥʠʝʤ ʣʶʙʦʛʦ ʠʟ ʥʠʭ ʤʦʞʥʦ ʧʦʚʳʩʠʪʴ ʫʨʦʞʘʡʥʦʩʪʴ 

ʟʝʨʥʘ.  

 
ʊʘʙʣʠʮʘ 4 ï ʂʦʨʨʝʣʷʮʠʦʥʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ ʦʟʝʨʥʝʥʥʦʩʪʴʶ ʢʦʣʦʩʘ ʠ ʢʨʫʧʥʦʩʪʴʶ ʟʝʨʥʘ 

(ʢʦʥʢʫʨʩʥʦʝ ʠʩʧʳʪʘʥʠʝ 2023-2025 ʛ.ʛ.)  

 

ʉʦʨʪ ʂʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ, ʯÑʯ 

ʂʘʨʘʛʘʥʜʠʥʩʢʘʷ 22 +0,23±0,34 

ʂʘʨʘʛʘʥʜʠʥʩʢʘʷ 30 +0,37±0,27 

ʂʘʨʘʛʘʥʜʠʥʩʢʘʷ 31 -0,10±0,29 

ʂʘʨʘʛʘʥʜʠʥʩʢʘʷ 70 +0,23±0,28 

ʥʘ 5% ʫʨʦʚʥʝ ʟʥʘʯʠʤʳ: ʯ> =0,59 

 

ʆʜʥʠʤ ʠʟ ʚʘʞʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʨʘʟʤʝʨ ʫʨʦʞʘʡʥʦʩʪʠ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ, 

ʷʚʣʷʝʪʩʷ ʯʠʩʣʦ ʧʨʦʜʫʢʪʠʚʥʳʭ ʩʪʝʙʣʝʡ ʥʘ ʝʜʠʥʠʮʝ ʧʣʦʱʘʜʠ. ɺ ʫʩʣʦʚʠʷʭ ʎʝʥʪʨʘʣʴʥʦʛʦ 

ʂʘʟʘʭʩʪʘʥʘ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʥʘʭʦʜʠʪʩʷ ʚ ʩʨʝʜʥʝʡ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʩ 

ʫʨʦʞʘʡʥʦʩʪʴʶ ʟʝʨʥʘ. ʌʦʨʤʠʨʦʚʘʥʠʝ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʩʪʝʙʣʝʩʪʦʷ ʚ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʚ 

ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʟʘʚʠʩʝʣʦ ʦʪ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ, ʚʳʧʘʚʰʠʭ ʟʘ ʧʝʨʠʦʜ ʚʩʭʦʜʳ-

ʢʦʣʦʰʝʥʠʝ. ɿʘ ʧʦʩʣʝʜʥʠʝ 10 ʣʝʪ ʤʘʢʩʠʤʘʣʴʥʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʩʪʘʥʜʘʨʪʥʦʛʦ ʩʦʨʪʘ 

ʂʘʨʘʛʘʥʜʠʥʩʢʘʷ 30,4 ʪ/ʛʘ ʧʦʣʫʯʝʥʘ ʚ 2018 ʛ. ʧʨʠ ʛʫʩʪʦʪʝ 474 ʧʨʦʜʫʢʪʠʚʥʳʭ ʩʪʝʙʣʝʡ ʥʘ 

ʢʚʘʜʨʘʪʥʦʤ ʤʝʪʨʝ. ɿʘ ʧʝʨʠʦʜ ʚʩʭʦʜʳ ï ʢʦʣʦʰʝʥʠʝ ʚʳʧʘʣʦ 113,7ʤʤ ʦʩʘʜʢʦʚ. ɺ ʨʝʟʢʦ 

ʟʘʩʫʰʣʠʚʦʤ 2017 ʛ. ʧʨʠ ʛʫʩʪʦʪʝ 201 ʩʪʝʙʝʣʴ ʥʘ ʝʜʠʥʠʮʝ ʧʣʦʱʘʜʠ ʧʦʣʫʯʝʥʘ ʫʨʦʞʘʡʥʦʩʪʴ 

ʚʩʝʛʦ 4,5 ʪ/ʛʘ. ɿʘ ʧʝʨʠʦʜ ʚʩʭʦʜʳ ʢʦʣʦʰʝʥʠʝ ʚʳʧʘʣʦ 17,8 ʤʤ ʦʩʘʜʢʦʚ. 

ʇʨʦʜʫʢʪʠʚʥʳʡ ʩʪʝʙʣʝʩʪʦʡ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʦʨʤʦʡ ʚʳʩʝʚʘ, 

ʫʩʪʘʥʘʚʣʠʚʘʝʤʦʡ ʦʧʳʪʥʳʤ ʧʫʪʝʤ ʜʣʷ ʢʦʥʢʨʝʪʥʦʡ ʟʦʥʳ, ʧʦʣʝʚʦʡ ʚʩʭʦʞʝʩʪʴʶ ʩʝʤʷʥ, 

ʩʦʭʨʘʥʥʦʩʪʴʶ ʨʘʩʪʝʥʠʡ ʢ ʫʙʦʨʢʝ ʠ ʧʨʦʜʫʢʪʠʚʥʦʡ ʢʫʩʪʠʩʪʦʩʪʴʶ. 

ɺ ʬʦʨʤʠʨʦʚʘʥʠʠ ʧʦʣʥʦʮʝʥʥʳʭ ʧʦʙʝʛʦʚ ʢʫʱʝʥʠʷ ʚ ʤʝʩʪʥʳʭ ʫʩʣʦʚʠʷʭ ʚʘʞʥʫʶ ʨʦʣʴ 

ʠʛʨʘʶʪ ʩʦʨʪʦʚʳʝ ʦʩʦʙʝʥʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʠ ʫʩʣʦʚʠʷ ʧʨʦʠʟʨʘʩʪʘʥʠʷ. ʊʘʢ, ʚ ʥʘʰʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ ʤʝʞʜʫ ʫʨʦʞʘʡʥʦʩʪʴʶ ʠ ʧʨʦʜʫʢʪʠʚʥʦʡ 

ʢʫʩʪʠʩʪʦʩʪʴʶ ʫ ʩʦʨʪʘ ʂʘʨʘʛʘʥʜʠʥʩʢʘʷ 31 ʨʘʚʥʷʣʩʷ ʯ =0,20Ñ0,28, ʘ ʫ ʩʦʨʪʘ ʂʘʨʘʛʘʥʜʠʥʩʢʘʷ 



58  

30ʧʦʜʥʷʣʩʷ ʜʦ ʫʨʦʚʥʷ ʪʝʩʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ (ʯ =0,69Ñ0,21). 

ɺ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʝ ʧʦ ʫʚʣʘʞʥʝʥʠʶ ʛʦʜʳ ʷʨʦʚʘʷ ʧʰʝʥʠʮʘ ʚ ʤʝʩʪʥʳʭ ʫʩʣʦʚʠʷʭ ʧʦʯʪʠ ʥʝ 

ʢʫʩʪʠʪʴʩʷ (0,95-1,2), ʪ.ʝ. ʙʦʢʦʚʳʝ ʧʦʙʝʛʠ ʠʣʠ ʚʦʦʙʱʝ ʥʝ ʦʙʨʘʟʫʶʪʩʷ ʠʣʠ ʜʦʣʷ ʠʭ ʫʯʘʩʪʠʷ ʚ 

ʬʦʨʤʠʨʦʚʘʥʠʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʥʝ ʧʨʝʚʳʰʘʝʪ 3,3%. ʆʜʥʘʢʦ ʚ ʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʛʦʜʳ 

ʜʦʣʷ ʫʯʘʩʪʠʷ ʙʦʢʦʚʳʭ ʢʦʣʦʩʴʝʚ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʫʨʦʞʘʡʥʦʩʪʠ ʜʦʭʦʜʠʪ ʧʦ ʩʦʨʪʘʤ ʜʦ 50,3-

61,4%. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʚ ʤʝʩʪʥʳʭ ʫʩʣʦʚʠʷʭ ʢʫʱʝʥʠʝ ʠʛʨʘʝʪ ʨʦʣʴ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʨʝʛʫʣʷʪʦʨʘ 

ʛʫʩʪʦʪʳ ʩʪʝʙʣʝʩʪʦʷ. ɺ ʟʘʩʫʰʣʠʚʳʝ ʛʦʜʳ ʙʦʢʦʚʳʝ ʩʪʝʙʣʠ, ʝʩʣʠ ʠ ʦʙʨʘʟʫʶʪʩʷ, ʪʦ ʙʳʩʪʨʦ 

ʦʪʤʠʨʘʶʪ, ʘ ʚʦ ʚʣʘʞʥʳʝ ʛʦʜʳ ʢʫʱʝʥʠʝ ʢʦʤʧʝʥʩʠʨʫʝʪ ʥʠʟʢʠʝ ʥʦʨʤʳ ʚʳʩʝʚʘ ʠ ʜʘʝʪ ʧʨʠʙʘʚʢʫ 

ʚ ʫʨʦʞʘʝ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʚʳʰʝʥʥʘʷ ʧʦʪʝʥʮʠʘʣʴʥʘʷ ʧʨʦʜʫʢʪʠʚʥʘʷ ʢʫʩʪʠʩʪʦʩʪʴ ʫ ʥʦʚʳʭ ʩʦʨʪʦʚ 

ʩʤʦʞʝʪ ʦʙʝʩʧʝʯʠʪʴ ʙʦʣʝʝ ʚʳʩʦʢʫʶ ʠ ʫʩʪʦʡʯʠʚʫʶ ʫʨʦʞʘʡʥʦʩʪʴ ʚ ʨʘʟʣʠʯʥʳʝ ʧʦ 

ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ ʛʦʜʳ. ʅʦʚʳʝ ʩʦʨʪʘ ʚ ʫʩʣʦʚʠʷʭ ʨʘʥʥʝʣʝʪʥʝʡ ʟʘʩʫʭʠ ʜʦʣʞʥʳ 

ʬʦʨʤʠʨʦʚʘʪʴ ʧʦ ʦʜʥʦʤʫ ʩ ʤʘʢʩʠʤʘʣʴʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ ʛʣʘʚʥʦʛʦ ʢʦʣʦʩʘ. ɺ 

ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʛʦʜʳ ʧʨʦʜʫʢʪʠʚʥʘʷ ʢʫʩʪʠʩʪʦʩʪʴ ʜʦʣʞʥʘ ʬʦʨʤʠʨʦʚʘʪʴʩʷ ʚ ʧʨʝʜʝʣʘʭ ʜʚʫʭ 

ʩʪʝʙʣʝʡ, ʥʦ ʩ ʩʠʥʭʨʦʥʥʳʤ ʠʭ ʨʘʟʚʠʪʠʝʤ. ʇʨʠ ʧʦʣʝʚʦʡ ʦʮʝʥʢʝ ʩʦʨʪʦʚ, ʦʩʦʙʝʥʥʦ ʥʘ ʧʝʨʚʳʭ 

ʵʪʘʧʘʭ ʩʝʣʝʢʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʩʣʝʜʫʝʪ ʦʙʨʘʱʘʪʴ ʥʘ ʷʨʫʩʥʦʩʪʴ ʧʦʙʝʛʦʚ. 

ʃʠʥʠʠ ʩ ʧʨʠʟʥʘʢʘʤʠ ʤʥʦʛʦʷʨʫʩʥʦʩʪʠ ʧʦʜʣʝʞʘʪ ʙʨʘʢʦʚʢʝ. ʕʪʠ ʢʨʠʪʝʨʠʠ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʥʘʤʠ 

ʧʨʠ ʩʦʟʜʘʥʠʠ ʩʦʨʪʘ ʂʘʨʘʛʘʥʜʠʥʩʢʘʷ 60 (ʪʘʙʣ. 5). 

ɼʘʥʥʳʝ ʪʘʙʣʠʮʳ 5 ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʂʘʨʘʛʘʥʜʠʥʩʢʘʷ 30ʢʫʩʪʠʪʩʷ ʩʠʣʴʥʝʝ ʥʦʚʦʛʦ ʩʦʨʪʘ. 

ʆʜʥʘʢʦ ʫ ʂʘʨʘʛʘʥʜʠʥʩʢʘʷ 60 ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ʥʘʙʣʶʜʘʝʪʩʷ ʜʠʬʬʝʨʝʥʮʠʘʮʠʷ ʤʝʞʜʫ 

ʛʣʘʚʥʳʤʠ ʠ ʙʦʢʦʚʳʤʠ ʧʦʙʝʛʘʤʠ, ʘ ʪʘʢʞʝ ʚʳʰʝ ʫ ʥʝʝ ʩʦʭʨʘʥʥʦʩʪʴ ʨʘʩʪʝʥʠʡ ʠ ʫʙʦʨʢʝ. 

ʇʦʵʪʦʤʫ ʫ ʥʦʚʦʛʦ ʩʦʨʪʘ ʚʳʰʝ ʛʫʩʪʦʪʘ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʩʪʝʙʣʝʩʪʦʷ ʧʝʨʝʜ ʫʙʦʨʢʦʡ. 

 
ʊʘʙʣʠʮʘ 5 ï ɻʫʩʪʦʪʘ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʩʪʝʙʣʝʩʪʦʷ ʫ ʩʦʨʪʘ ʂʘʨʘʛʘʥʜʠʥʩʢʘʷ 60 (ʢʦʥʢʫʨʩʥʦʝ 

ʠʩʧʳʪʘʥʠʝ) 

 

ʇʦʢʘʟʘʪʝʣʴ ʂʘʨʘʛʘʥʜʠʥʩʢʘʷ 30 ʂʘʨʘʛʘʥʜʠʥʩʢʘʷ 60 

 2018 2019 2020 2021 ʚ ʩʨ 2018 2019 2020 2021 ʚ ʩʨ.  ʦʪʢʣ. ʦʪ 

ʩʪʘʥ 

ʂʫʩʪʠʩʪʦʩʪʴ, 

ʦʙʱʘʷ 

2,6 2,5 1,8 1,9 2,2 1,9 2,3 2,1 1,5 1,9 -0,3 

ʂʫʩʪʠʩʪʦʩʪʴ, 

ʧʨʦʜʫʢʪʠʚʥʘʷ 

2,2 2,3 1,8 1,7 2,0 1,9 2,3 2,1 1,4 1,9 -0,1 

ɺʳʞʠʚʘʝʤʦʩʪʴ, 

% 

80 98 89 90 89 82 98 99 93 93 +0,4 

ʏʠʩʣʦ ʧʨʦʜʫʢ-

ʪʠʚʥʳʭ ʩʪʝʙʣʝʡ 

ʧʨʠ ʫʙʦʨʢʝ 

474 523 362 264 407 471 526 435 297 432 +25,0 

 

ɺʳʚʦʜʳ: ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʛʫʩʪʦʪʘ ʩʪʝʙʣʝʩʪʦʷ, 

ʬʦʨʤʠʨʫʶʱʘʷʩʷ ʚ ʪʝʯʝʥʠʝ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ 

ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ, ʥʦ ʠ ʥʘʩʣʝʜʩʪʚʝʥʥʳʤ ʧʦʪʝʥʮʠʘʣʦʤ ʩʦʨʪʘ ʢ ʢʫʩʪʠʩʪʦʩʪʠ. ʕʪʦʪ 

ʧʘʨʘʤʝʪʨ ʪʝʩʥʦ ʩʚʷʟʘʥ ʩ ʘʜʘʧʪʠʚʥʦʩʪʴʶ ʨʘʩʪʝʥʠʡ, ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʘʙʠʦʪʠʯʝʩʢʠʤ ʩʪʨʝʩʩʘʤ ʠ 

ʦʙʱʝʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ ʢʫʣʴʪʫʨʳ. ʇʦʵʪʦʤʫ ʧʨʠ ʩʝʣʝʢʮʠʦʥʥʦʡ ʦʮʝʥʢʝ ʛʫʩʪʦʪʘ ʩʪʝʙʣʝʩʪʦʷ 

ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʚʘʞʥʳʡ ʢʨʠʪʝʨʠʡ ʦʪʙʦʨʘ ʚʳʩʦʢʦʫʨʦʞʘʡʥʳʭ ʩʦʨʪʦʚ. ʇʨʠ ʦʪʙʦʨʝ 

ʵʣʠʪʥʳʭ ʨʘʩʪʝʥʠʡ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʩʣʝʜʫʝʪ ʫʜʝʣʷʪʴ ʧʨʠʟʥʘʢʘʤ ʛʣʘʚʥʦʛʦ ʢʦʣʦʩʘ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʤʩʷ ʥʠʟʢʠʤ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʚʘʨʠʘʮʠʠ ʠ ʚʳʩʦʢʦʡ ʢʦʨʨʝʣʷʮʠʝʡ ʩ 

ʫʨʦʞʘʡʥʦʩʪʴʶ. ʆʧʪʠʤʘʣʴʥʦʝ ʩʦʯʝʪʘʥʠʝ ʵʣʝʤʝʥʪʦʚ ʩʪʨʫʢʪʫʨʳ ʫʨʦʞʘʷ ï ʯʠʩʣʘ ʟʝʨʝʥ ʚ ʢʦʣʦʩʝ 

ʠ ʤʘʩʩʳ 1000 ʟʝʨʝʥ ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʩʦʨʪʘ. ʇʦʚʳʰʝʥʠʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ 

ʛʣʘʚʥʦʛʦ ʢʦʣʦʩʘ ʜʦʩʪʠʛʘʝʪʩʷ ʢʘʢ ʟʘ ʩʯʝʪ ʫʚʝʣʠʯʝʥʠʷ ʦʟʝʨʥʝʥʥʦʩʪʠ, ʪʘʢ ʠ ʟʘ ʩʯʝʪ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʙʦʣʝʝ ʢʨʫʧʥʦʛʦ ʠ ʧʦʣʥʦʛʦ ʟʝʨʥʘ. ʇʨʠ ʦʜʠʥʘʢʦʚʳʭ ʧʦʢʘʟʘʪʝʣʷʭ ʧʦ ʢʦʣʠʯʝʩʪʚʫ 
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ʟʝʨʝʥ ʫʧʦʨ ʥʫʞʥʦ ʜʝʣʘʪʴ ʥʘ ʚʳʧʦʣʥʝʥʥʳʝ ʢʨʫʧʥʦʟʝʨʥʳʝ ʛʝʥʦʪʠʧʳ, ʷʚʣʷʶʱʠʡʩʷ ʢʣʶʯʝʚʳʤ 

ʧʘʨʘʤʝʪʨʦʤ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʛʦ ʫʨʦʞʘʷ. 

ʌʠʥʘʥʩʠʨʦʚʘʥʠʝ. ɼʘʥʥʘʷ ʩʪʘʪʴʷ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ ʇʨʦʛʨʘʤʤʥʦ-ʮʝʣʝʚʦʛʦ 

ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʄʠʥʠʩʪʝʨʩʪʚʘ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ʧʦ ʙʶʜʞʝʪʥʦʡ 

ʧʨʦʛʨʘʤʤʝ 267 BR24892821 "ʉʝʣʝʢʮʠʷ ʠ ʧʝʨʚʠʯʥʦʝ ʩʝʤʝʥʦʚʦʜʩʪʚʦ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ ʜʣʷ 

ʧʦʚʳʰʝʥʠʷ ʧʦʪʝʥʮʠʘʣʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, ʢʘʯʝʩʪʚʘ ʠ ʩʪʨʝʩʩʦʫʩʪʦʡʯʠʚʦʩʪʠ ʚ ʨʘʟʣʠʯʥʳʭ 

ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʟʦʥʘʭ ʂʘʟʘʭʩʪʘʥʘ" 2024-2026 ʛʛ. 
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ᴇʟʛʝʨʛʽʰʪʽʛʽ ʤʝʥ ᴇʟʘʨʘ ʙʘʡʣʘʥʳʩʳ ʘʥʳץʪʘʣסʘʥ. פʘʨʘסʘʥʜʳ 22, פʘʨʘסʘʥʜʳ 30, פʘʨʘסʘʥʜʳ 31 , 

 ʩʦʨʪʪʘʨ ʙʦʡʳʥʰʘ ʜᴅʥ ᴇʥʽʤʜʽʣʽʛʽ ʤʝʥ 1000 ʜᴅʥ ʤʘʩʩʘʩʳ ץʘʥʜʳ 70. ɹʘʨʣʳסʘʨʘפ ʘʥʜʳ 60 ʞᴅʥʝסʘʨʘפ

ʘʨʘʩʳʥʜʘ ʪײʨʘץʪʳ ʦʨʪʘʰʘ ʪᴅʫʝʣʜʽʣʽʢ ʙʘʡץʘʣʘʜʳ, ʘʣʘʡʜʘ ʙײʣ ʢᴇʨʩʝʪʢʽʰ פʘʨʘסʘʥʜʳ 22 ʩʦʨʪʳʥʜʘ 

ʞʦסʘʨʳʨʘץ. ɹײʣ ʜʝʨʝʢʪʝʨ ʩʦʥʜʘʡ-ʘץ ʝʨʪʝ ʧʽʩʝʪʽʥ ʩʦʨʪʪʘʨ ʰʳסʘʨʫʜʘ ʤʘʩʘץʪʳש ʜʝשʛʝʡʽʥ (ʯ =0,74Ñ0,24) 

ʘʨʪʪʳʨʫʤʝʥ ץʘʪʘʨ, 1000 ʜᴅʥ ʤʘʩʩʘʩʳʥ (ʯ =0,64Ñ0,27) ײʣסʘʡʪʫ ʧʝʨʩʧʝʢʪʠʚʘʣʳ ʝʢʝʥʽʥ ʢᴇʨʩʝʪʝʜʽ. 

ʄᴅʣʽʤʝʪʪʝʨʜʽ ʪʘʣʜʘʫ ʢᴇʨʩʝʪʢʝʥʜʝʡ, ʩʘʙʘץʪʳץ שʘʣʳשʜʳסʳ, ʩʦʨʪʪʳש ʙײʪʘץʪʘʥʫ ץʘʙʽʣʝʪʽʥʝ ʙʘʡʣʘʥʳʩʪʳ 

ʘʡץʳʥʜʘʣʘʪʳʥ, ʩʦʥʳʤʝʥ ʙʽʨʛʝ ʦʥʳש ʪץײʳʤ ץʫʘʣʘʡʪʳʥ ץʘʩʠʝʪʽ ʝʢʝʥʽʥ ʢᴇʨʩʝʪʪʽ. ʅʝʛʽʟʛʽ ʤʘʩʘץ ʙʝʣʛʽʣʝʨʽ 

ʙʦʡʳʥʰʘ (ᴇʟʛʝʨʛʽʰʪʽʢ ʢʦʵʬʬʠʮʠʝʥʪʽʥʽש ʪᴇʤʝʥ ʙʦʣʫʳ ʞᴅʥʝ ᴇʥʽʤʜʽʣʽʢʧʝʥ ʞʦסʘʨʳ ʢʦʨʨʝʣʷʮʠʷʣʳץ 

ʙʘʡʣʘʥʳʩ) ʵʣʠʪʘʣʘʨʜʳ ʽʨʽʢʪʝʫ ʢʝʟʽʥʜʝ ᴇʥʽʤʜʽʣʽʢ ʙʝʣʛʽʣʝʨʽʥʽש ʦשʪʘʡʣʳ װʡʣʝʩʽʤʽʥʝ ײʤʪʳʣʫ ץʘʞʝʪ. 

ʅʝʛʽʟʛʽ ʤʘʩʘץʪʳש ᴇʥʽʤʜʽʣʽʛʽʥ ʤʘʩʘץʪʳש  ʜʝשʛʝʡʽʥ ʞᴅʥʝ ʜᴅʥʥʽש ʽʨʽʣʽʛʽʥ ʘʨʪʪʳʨʫ ʘʨץʳʣʳ  ʢᴇʙʝʡʪʫʛʝ 

ʙʦʣʘʜʳ. ɼᴅʥʜʝʨ ʩʘʥʳ ʙʽʨʜʝʡ ʵʣʠʪʘʣʘʨ ʽʰʽʥʜʝ ʞʘץʩʳ ʪʦʣʳʩץʘʥ, ʽʨʽ ʜᴅʥʜʽ ʬʦʨʤʘʣʘʨסʘ ʙʘʩʳʤʜʳץ ʙʝʨʫ 

ʢʝʨʝʢ. 

ʊ̔ ʨʝʢ ʩᴇʟʜʝʨ: ʙʠʜʘʡ, ᴇʥʽʤʜʽʣʽʢ, ʜʘץʳʣ ײץʨʳʣʳʤʳ, ᴇʟʛʝʨʛʽʰʪʽʢ ʢʦʵʬʬʠʮʠʝʥʪʽ, ʢʦʨʨʝʣʷʮʠʷ, ʙʝʣʛʽ, 

ʤʘסʳʥʘ. 
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Annotation. The article presents the results of spring soft wheat breeding, determines the variability 

and association of economically valuable traits in varieties developed at the Karaganda Agricultural 

Experimental Station: Karaganda 22, Karaganda 30, Karaganda 31, Karaganda 60 and Karaganda 70. A 

stable average relationship is observed between grain yield and thousand-grain weight for all varieties, 

however, with a higher value for Karaganda 22. These data also suggest that when creating early-ripening 

varieties, an increase in 1000-grain weight (h = 0.64 ± 0.27) along with an increase in the grain content of the 

ear is more promising. Data analysis revealed that stem density, determined by a variety's potential for 

tillering, is also a hereditary trait. When selecting elite varieties based on main spike traits (low coefficient of 

variation and high correlation with yield), it is necessary to strive for an optimal combination of productivity 

traits. Main spike productivity can be increased by increasing the number of grains in the spike and grain 

size. If the selected elite varieties are equal in grain number, preference should be given to larger-grained 

varieties with good filling. 
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ϧʳʟʳʣʦʨʜʘ Ϩ., ϧʘʟʘϨʩʪʘʥ 
2çϹʩʽʤʜʽʢʪʝʨʜʽϬ ʙʠʦʣʦʛʠʷʩʳ ʞϸʥʝ ʙʠʦʪʝʭʥʦʣʦʛʠʷʩʳ ʠʥʩʪʠʪʫʪʳè ʐɾϧ ʈʄʂ, ɸʣʤʘʪʳ Ϩ., 

ϧʘʟʘϨʩʪʘʥ 

 
ɸשʜʘʪʧʘ. 2025 ʞʳʣʳ פʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʳש ʤʝʤʣʝʢʝʪʪʽʢ ʩʦʨʪʩʳʥʘסʳʥʘ ʞʘשʘ  ʞʘʟʜʳץ 

ʘʨʧʘʥʳש ɹʘʪʳʨʭʘʥ ʘʪʪʳ ʩʦʨʪʳ ʪʘʧʩʳʨʳʣʳʧ, ʦסʘʥ ʦש ʰʘʨʫʘʰʳʣʳץ ʙʘסʘʣʘʫ ʞᴇʥʽʥʜʝ ʭʘʙʘʨʣʘʤʘ 

ʘʣʳʥʜʳ, ʩʦʥʳʤʝʥ ץʘʪʘʨ ʩʝʣʝʢʮʠʷʣʳץ ʞʝʪʽʩʪʽʢʢʝ ʧʘʪʝʥʪ ʘʣʫ װʰʽʥ ᴇʪʽʥʽʤ ʙʝʨʽʣʜʽ. ʉʦʨʪ çʓ. ɾʘץʘʝʚ 

ʘʪʳʥʜʘסʳ פʘʟʘץ ʢװʨʽʰ ʰʘʨʫʘʰʳʣʳסʳ נɿʀè ɾʐʉ ʤʝʥ çᴆʩʽʤʜʽʢʪʝʨʜʽש ʙʠʦʣʦʛʠʷʩʳ ʞᴅʥʝ 

ʙʠʦʪʝʭʥʦʣʦʛʠʷʩʳ ʠʥʩʪʠʪʫʪʳè ʐɾפ ʈʄʂ ʙʽʨʣʝʩʢʝʥ ʩʝʣʝʢʮʠʷʣʳץ ʞײʤʳʩʳʥʳש ʥᴅʪʠʞʝʩʽʥʜʝ 

ʰʳסʘʨʳʣסʘʥ. ɹʘʪʳʨʭʘʥ ʩʦʨʪʳ 58/83-77×2/07-4ʂ ʙʫʜʘʥ ʢʦʤʙʠʥʘʮʠʷʩʳʥʘʥ ʘʣʳʥסʘʥ, çʪװʧʪʝʥʫï

ʪװʪʽʢʪʝʥʫè ʢʝʟʝשʽ ײʟʘʨʪʳʣסʘʥʜʳסʳʤʝʥ, ʞʦסʘʨʳ ʜᴅʥ ʪʦʣʳʤʜʳʣʳסʳʤʝʥ ʞᴅʥʝ 1000 ʜᴅʥʥʽש ʤʘʩʩʘʩʳʤʝʥ 

ʝʨʝʢʰʝʣʝʥʝʜʽ, ʙײʣ ʢᴇʨʩʝʪʢʽʰʪʝʨʽ ʩʦʨʪʪʳש ʞʦסʘʨʳ ʞᴅʥʝ ʪײʨʘץʪʳ ᴇʥʽʤʜʽʣʽʛʽʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ. ʉʦʨʪ 

ʪʦʟʘשʜʳ ʞᴅʥʝ ץʘʪʪʳ ץʘʨʘʢװʡʝʛʝ ʪᴇʟʽʤʜʽ, ʬʫʟʘʨʠʦʟʜʳ ʪʘʤʳʨ ʰʽʨʽʤʝʩʽʤʝʥ ʘʟ ʟʘץʳʤʜʘʣʘʜʳ, ʩʦʨʪʘשʜʘʥʫ, 

 ʳץʞᴅʥʝ ʙʘʩʪʘʧ שʢʝʟʝ ץʘ ʚʝʛʝʪʘʮʠʷʣʳץʳʩפ .ʜʘʡʣʘʨʳʥʘ ʙʝʡʽʤʜʽסʘʣʫ ʞʘץ ʳʣʳʧסʞᴅʥʝ ʞʳ ץʰʳʣʳשʫʘץ

ᴇʩʫ ץʘʨץʳʥʳʥʳש ʞʦסʘʨʳ ʙʦʣʫʳ ʢװʨʽʰʪʝʥ ʢʝʡʽʥʛʽ ʪʦʧʳʨʘץʪʳש ʪʘʙʠסʠ ʳʣסʘʣʳʥ ʪʠʽʤʜʽ ʧʘʡʜʘʣʘʥʫסʘ 

ʞᴅʥʝ ɸʨʘʣ ᴇשʽʨʽʥʽש ʢװʨʽʰ ʘʫʳʩʧʘʣʳ ʝʛʽʩʪʽʛʽʥʜʝʛʽ ʜʘʣʘʣʳץ ʞײʤʳʩʪʘʨʳʥʳש ʞװʢʪʝʤʝʩʽʥ 

ʦשʪʘʡʣʘʥʜʳʨʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ʕʢʦʥʦʤʠʢʘʣʳץ ʝʩʝʧʪʝʫʣʝʨ ʩʪʘʥʜʘʨʪʧʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ ʰʘʨʪʪʳ-

ʪʘʟʘ ʪʘʙʳʩʪʳ000 35 ש ʪʝשʛʝ/ʛʘ ʘʨʪʘʪʳʥʳʥ, ʘʣ ʩʫʘʨʫʜʳץ שʘʞʝʪ ʝʪʽʣʤʝʫʽ 6000 ʤį/ʛʘ ʜʝʡʽʥ ʩʫ װʥʝʤʜʝʫʛʝ 

ʤװʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥʽʥ ʢᴇʨʩʝʪʝʜʽ. ɹʘʪʳʨʭʘʥ ʩʦʨʪʳ ʞʦסʘʨʳ ᴇʥʽʤʜʽʣʽʛʽʤʝʥ, ʵʢʦʣʦʛʠʷʣʳץ ʪײʨʘץʪʳʣʳסʳʤʝʥ 

ʞᴅʥʝ ʵʢʦʥʦʤʠʢʘʣʳץ ʪʠʽʤʜʽʣʽʛʽʤʝʥ ʝʨʝʢʰʝʣʝʥʝʜʽ. ʉʦʥʜʳץʪʘʥ ʦʣ פʘʟʘץʩʪʘʥʜʳץ ɸʨʘʣ ᴇשʽʨʽʥʽײץ שʨסʘץ 

ʞᴅʥʝ ʩʦʨʪʘשʜʘʥסʘʥ ʞʘסʜʘʡʣʘʨʜʘ ᴇʥʜʽʨʽʩʢʝ ʝʥʛʽʟʫʛʝ ʧʝʨʩʧʝʢʪʠʚʘʣʳ ʙʦʣʳʧ ʩʘʥʘʣʘʜʳ. 

ʊʽʨʝʢ ʩᴇʟʜʝʨ: ʙʘʩʪʘʧץʳ ʤʘʪʝʨʠʘʣ, ʩʦʨʪװʣʛʽʣʝʨ, ʩʦʨʪ, ʢʦʥʢʫʨʩʪʳץ ʩʦʨʪʩʳʥʘʫ, ʚʝʛʝʪʘʮʠʷʣʳץ 

ʢʝʟʝש, ᴇʥʽʤʜʽʣʽʢ. 

 
ʂʽʨʽʩʧʝ. ᴄʣʝʤʜʽʢ ʝʛʽʥʰʽʣʽʢʪʝ ʘʨʧʘ ʝʛʽʩ ʘʣץʘʧʪʘʨʳ ʙʠʜʘʡ, ʢװʨʽʰ ʞᴅʥʝ ʞװʛʝʨʽʜʝʥ ʢʝʡʽʥ 

ʪᴇʨʪʽʥʰʽ ʦʨʳʥʜʘ ʪײʨ, ʦʣʘʨʜʳש ʢᴇʣʝʤʽ ʰʘʤʘʤʝʥ 52,1 ʤʣʥ ʛʝʢʪʘʨʜʳ ײץʨʘʡʜʳ. ɹײʣ ʜʘץʳʣ 

ʰʘʨʫʘʰʳʣʳץ ʪײʨסʳʜʘʥ ײץʥʜʳ ץʘʩʠʝʪʪʝʨʜʽש ʢʝש ʘʫץʳʤʳʤʝʥ ʝʨʝʢʰʝʣʝʥʝʜʽ. פʦʨʝʢʪʽʢ 

 ʣʳ ʤʝʥײʣ ʩײʙ ,שʙʽʨʣʽʢʢʝ ʪʝ ץʪʳץʢʠʣʦʛʨʘʤʳ 1,27 ʘʟʳ 1 שʳ ʙʦʡʳʥʰʘ ʘʨʧʘ ʜᴅʥʽʥʽסʥʜʳʣʳײץ

 .ʘʨʳ [1, 2]סʘʨʘʙʠʜʘʡ ʜᴅʥʜʝʨʽʥʜʝʛʽʜʝʡ ʢᴇʨʩʝʪʢʽʰʪʝʨʜʝʥ ʞʦץ

ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʘʨʧʘ ʩʘʙʘʥʳʥʳ1 ש ʢʠʣʦʛʨʘʤʳ 0,35 ʘʟʳץʪʳץ ʙʽʨʣʽʢʢʝ ʪʝש, ʙײʣ ʦʥʳש 

ʤʘʣ ʘʟʳסʳʥ ᴇʥʜʽʨʫʜʝ ץʦʩʳʤʰʘ ץʦʨʝʢʪʽʢ ʟʘʪʪʘʨ ʢᴇʟʽ ʨʝʪʽʥʜʝ ʤʘשʳʟʜʳʣʳסʳʥ ʢᴇʨʩʝʪʝʜʽ. פʘʟʽʨʛʽ 

ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳʥʜʘ ʜᴅʥ ʤʝʥ ʞʘʩʳʣ ʤʘʩʩʘ ʘʣʫ װʰʽʥ ץʦʣʜʘʥʳʣʘʪʳʥ ʞʦסʘʨʳ ᴇʥʽʤʜʽ 

ʜʘץʳʣʜʘʨʜʳש (ʞװʛʝʨʽ, ʙʠʜʘʡ, ʩײʣʳ, ʪʘʨʳ ʞᴅʥʝ ʪ.ʙ.) ʢʝש ʩʧʝʢʪʨʽ ʙʘʨ ʙʦʣʩʘ ʜʘ, ʘʨʧʘ ʤʘʣ 

ʰʘʨʫʘʰʳʣʳסʳ ʜʘʤʳסʘʥ ʝʣʜʝʨʜʝ ʤʘשʳʟʜʳ ʨᴇʣ ʘʪץʘʨʘʜʳ. ʆʥʳש ᴅʤʙʝʙʘʧʪʳסʳ ʪʝʢ ʤʘʣ ʘʟʳסʳ 

ʨʝʪʽʥʜʝ סʘʥʘ ʝʤʝʩ, ʩʦʥʳʤʝʥ ץʘʪʘʨ ʘʟʳץ-ʪװʣʽʢ ʞᴅʥʝ ʪʝʭʥʠʢʘʣʳץ ʤʘץʩʘʪʪʘʨʜʘ ʤʘשʳʟʜʳ ʰʠʢʽʟʘʪ 

ʨʝʪʽʥʜʝ ץʦʣʜʘʥʳʣʫʳʥʜʘ ʢᴇʨʽʥʽʩ ʪʘʙʘʜʳ, ʦʥʳש ʽʰʽʥʜʝ ʩʦʣʦʜ ᴇʥʜʽʨʫ ʞᴅʥʝ ʩʳʨʘ ץʘʡʥʘʪʫ 

ʩʘʣʘʣʘʨʳ ʙʘʨ. 
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ɼʘʤʳסʘʥ ʝʣʜʝʨʜʝ ʘʨʧʘ ʢᴇʙʽʥʝʩʝ ʘʟʳץ-ʪװʣʽʢ ʜʘץʳʣʳ ʨʝʪʽʥʜʝ ʧʘʡʜʘʣʘʥʳʣʘʜʳ. ʄʳʩʘʣʳ, 

ʕʬʠʦʧʠʷʥʳש ʩʦʣʪװʩʪʽʢ-ʰʳסʳʩ ʪʘʫ ʘʡʤʘץʪʘʨʳʥʜʘ ʦʣ ʥʝʛʽʟʛʽ ʪʘסʘʤʜʳץ ᴇʥʽʤ ʙʦʣʳʧ ʩʘʥʘʣʘʜʳ. 

ɾʝʨʛʽʣʽʢʪʽ ᴇʥʜʽʨʫʰʽʣʝʨ ʦʥʳ «gebs ye ehil Nigus» ʜʝʧ ʘʪʘʡʜʳ, ʙײʣ ʘʫʜʘʨʤʘʜʘ çʘʨʧʘ ï 

ʜʘץʳʣʜʘʨʜʳש ʧʘʪʰʘʩʳè ʜʝʛʝʥ ʤʘסʳʥʘʥʳ ʙʽʣʜʽʨʝʜʽ ʞᴅʥʝ ʦʥʳש ʜᴅʩʪװʨʣʽ ʨʘʮʠʦʥʜʘסʳ ʝʨʝʢʰʝ 

ʦʨʥʳʥ ʘʡץʳʥʜʘʡʜʳ [3ï5]. ɾʘᴃʘʥʜʳץ ʢʣʠʤʘʪʪʳש ᴇʟʛʝʨʫʽ ʤʝʥ ʩʫ ʨʝʩʫʨʩʪʘʨʳʥʳש ʪʘʧʰʳʣʳסʳ 

ʞʘסʜʘʡʳʥʜʘ פʘʟʘץʩʪʘʥʥʳש ʘʛʨʘʨʣʳץ ʩʝʢʪʦʨʳʥʳש ʪײʨʘץʪʳ ʜʘʤʫʳʥʘ ᴇʪʫ ï ʤʝʤʣʝʢʝʪ װʰʽʥ 

ʩʪʨʘʪʝʛʠʷʣʳץ ʙʘʩʳʤʜʳץ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɽʣʜʽש ʝʛʽʩʪʽʢ ʘʣץʘʧʪʘʨʳʥʳש ʝʜᴅʫʽʨ ʙᴇʣʽʛʽ ײץʨסʘץ 

ʞᴅʥʝ ʞʘʨʪʳʣʘʡ ײץʨסʘץ ʘʡʤʘץʪʘʨʜʘ ʦʨʥʘʣʘʩץʘʥ, ʦʥʜʘ ץʫʘשʰʳʣʳץ ʧʝʥ ʪʦʧʳʨʘץʪʳש ʪײʟʜʘʥʫʳ 

ᴇʥʽʤʜʽʣʽʢʪʽ ʝʣʝʫʣʽ ʪװʨʜʝ ʪᴇʤʝʥʜʝʪʝʜʽ. ɹʦʣʞʘʤʜʳ ʩʫʤʝʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʽʣʫ ʜʝשʛʝʡʽʥʽש 

ʪᴇʤʝʥʜʝʫʽ ʝʛʽʥ ʰʘʨʫʘʰʳʣʳסʳ ײץʨʳʣʳʤʳʥ ץʘʡʪʘ ץʘʨʘʫʜʳ, ʨʝʩʫʨʩװʥʝʤʜʝʛʽʰ 

ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʝʥʛʽʟʫʜʽ ʞᴅʥʝ ʩʪʨʝʩʩʪʽʢ ʞʘסʜʘʡʣʘʨסʘ ʪᴇʟʽʤʜʽ ʙʝʡʽʤʜʝʣʛʝʥ ʘʫʳʣ 

ʰʘʨʫʘʰʳʣʳץ ʜʘץʳʣʜʘʨʜʳש ʞʘשʘ ʩʦʨʪʪʘʨʳʥ ʰʳסʘʨʫʜʳ ʪʘʣʘʧ ʝʪʝʜʽ. ʉʫ ʪʘʧʰʳʣʳסʳ ʤᴅʩʝʣʝʩʽ 

ᴅʩʽʨʝʩʝ פʳʟʳʣʦʨʜʘ ʦʙʣʳʩʳʥʜʘ ʘʡץʳʥ ʙʘʡץʘʣʘʜʳ, ʦʥʜʘ ʜʘץʳʣʜʘʨʜʳש ᴇʥʽʤʜʽʣʽʛʽ ʉʳʨʜʘʨʠʷʥʳש 

ʘסʳʩʳʥʘʥ ʪᴅʫʝʣʜʽ. 2025 ʞʳʣʳ ᴇשʽʨʜʝ 2 ʤʣʨʜ ʤį-ʪʘʥ ʘʩʪʘʤ ʩʫ ʞʝʪʽʩʧʝʫʰʽʣʽʛʽ ʪʽʨʢʝʣʽʧ, 

ʘʡʤʘץʪʳש ʢװʨʽʰ ʘʣץʘʧʪʘʨʳʥʳץ שʳʩץʘʨʫ ץʘʫʧʽʥ ʪʫʜʳʨʜʳ. 

ᴄʣʝʤʜʽʢ ʪᴅʞʽʨʠʙʝ ʢᴇʨʩʝʪʢʝʥʜʝʡ, ʩʝʣʝʢʮʠʷ ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ ʜʘץʳʣʜʘʨʳʥʳש 

ᴇʥʽʤʜʽʣʽʛʽʥ 40%-סʘ ʜʝʡʽʥ ʘʨʪʪʳʨʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ʉʦʥʜʳץʪʘʥ ʦʪʘʥʜʳץ ʩʝʣʝʢʮʠʷʣʳץ 

 ʨʘʣʳײץ ʥʝʛʽʟʛʽ שᴇʟʛʝʨʫʽʥʝ ʙʝʡʽʤʜʝʫʜʽ שʳʥ ʢʣʠʤʘʪʪʳסʳʣʳʤʜʳ ʜʘʤʳʪʫ ʝʛʽʥ ʰʘʨʫʘʰʳʣʳס

ʨʝʪʽʥʜʝ ץʘʨʘʩʪʳʨʳʣʘʜʳ. תʢʽʤʝʪ ʝʣʜʽש ʠʤʧʦʨʪץʘ ʪᴅʫʝʣʜʽʣʽʛʽʥ ʘʟʘʡʪʫסʘ ʞᴅʥʝ ʘʟʳץ-ʪװʣʽʢ 

 ʘʨʫסʘ ʪᴇʟʽʤʜʽ ʩʦʨʪʪʘʨ ʰʳסʟײʘ ʞᴅʥʝ ʪץץʰʳʣʳץʘסʨײץ ʘʥסʳʪʪʘʣסʘ ʙʘסʘʡʪʫסʘʫʽʧʩʽʟʜʽʛʽʥ ʥʳץ

ʙʘסʜʘʨʣʘʤʘʩʳʥ ʽʩʢʝ ץʦʩʪʳ. [6-10]. 

 שʘ ʙʘʡʣʘʥʳʩʪʳ, ʦʥʳסʦʨץ ץʪʳץʳ ʪʽʢʝʣʝʡ ʙʝʨʽʢ ʘʟʳסʳ ʤʘʣ ʰʘʨʫʘʰʳʣʳסʩʪʘʥʜʘץʘʟʘפ

ʽʰʽʥʜʝ ʤʘשʳʟʜʳ ʦʨʳʥ ʘʨʧʘסʘ ʪʠʝʩʽʣʽ ï ʞʦסʘʨʳ ᴇʥʽʤʜʽ, ץʦʨʝʢʪʽʢ ʞᴅʥʝ ʙʝʡʽʤʜʝʣʛʽʰ ʜʘץʳʣ, ʦʣ 

ʤʘשʳʟʜʳʣʳסʳ ʙʦʡʳʥʰʘ ʙʠʜʘʡʜʘʥ ʢʝʡʽʥ ʝʢʽʥʰʽ ʦʨʳʥʜʘ ʪײʨʘʜʳ. ɾʘʟʜʳץ ʘʨʧʘʥʳש ʞʘשʘ ᴇʥʽʤʜʽ 

ʩʦʨʪʪʘʨʳʥ ʰʳסʘʨʫ ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳʥʳש ʪʠʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫ ʞᴅʥʝ ʝʣʜʽש ʘʟʳץ-ʪװʣʽʢ 

 .ʳʟʜʳשʤʘ ץʳʩʳʥʘʥ ʩʪʨʘʪʝʛʠʷʣʳסʨײʘʡʪʫ ʪסʘʫʽʧʩʽʟʜʽʛʽʥ ʥʳץ

 ,ʪʘʡ ᴅʩʝʨ ʝʪʝʜʽץʢʣʠʤʘʪʳʥʘ ʘʡʪʘʨʣʳ שʳʟʳʣʦʨʜʘ ʦʙʣʳʩʳʥʳפ ʞʳʣʳʥʫ ץʘʣʘʤʜʳנ

 .ʨʝʜʽװʘʪʘʨ ʞץ ʰʝʶʽʤʝʥװʢ שʳʥʳסʘʨʪʫʳ ʤʝʥ ʩʫ ʪʘʧʰʳʣʳ שʞʠʽʣʽʛʽʥʽ שʜʝʨʽʥʽשʢʝʟʝ ץʰʳʣʳץʘסʨײץ

ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʛʫʤʫʩʪʳ ץʘʙʘʪʪʳש ʢʝʜʝʡʣʝʥʫʽ ʞᴅʥʝ ʪʦʧʳʨʘץʪʳש ʪײʟʜʘʥʫʳ ʙʘʡץʘʣʘʜʳ, ʙײʣ 

ʜᴅʩʪװʨʣʽ ʪװʨʜʝ ʝʛʽʣʝʪʽʥ ʜʘץʳʣʜʘʨʜʳש, ᴅʩʽʨʝʩʝ ʢװʨʽʰʪʽש ᴇʥʽʤʜʽʣʽʛʽʥ ʪᴇʤʝʥʜʝʪʝʜʽ ʞᴅʥʝ ʦʣʘʨʜʳש 

ʝʛʽʩʽʥ ץʳʩץʘʨʪʫʜʳ, ʩʦʥʳʤʝʥ ʙʽʨʛʝ ײץʨסʘץʰʳʣʳץץʘ ʪᴇʟʽʤʜʽ ᴅʨʽ ʩʫʜʳ ʘʟ ʪʘʣʘʧ ʝʪʝʪʽʥ 

ʜʘץʳʣʜʘʨסʘ ʢᴇʰʫ ץʘʞʝʪʪʽʣʽʛʽʥ ʪʫסʳʟʘʜʳ [11-14]. פʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʳש ʘʟʳץ-ʪװʣʽʢ 

 ʳʟʜʳ ʤʽʥʜʝʪשʘʣʜʳʥʘ ʙʽʨʜʝʥ-ʙʽʨ ʤʘ שʢʽʤʝʪʪʽת ʩʘʪʳʥʜʘץʘʤʪʘʤʘʩʳʟ ʝʪʫ ʤʘץ ʘʫʽʧʩʽʟʜʽʛʽʥץ

  שʘ ʪᴇʟʽʤʜʽ ʩʦʨʪʪʘʨʜʳץץʰʳʣʳץʘסʨײץ ץʰʽʥ ʦʪʘʥʜʳװ ʘ ʪᴅʫʝʣʜʽʣʽʢʪʽ ʘʟʘʡʪʫץʦʡʳʣʜʳ ï ʠʤʧʦʨʪץ

ʩʝʣʝʢʮʠʷʩʳ ʙʘסʜʘʨʣʘʤʘʩʳʥ ᴅʟʽʨʣʝʫ.  

ɾʦʙʘʥʳש ʥʝʛʽʟʛʽ ʤʘץʩʘʪʳ ï ײץʨסʘץʰʳʣʳץ ʧʝʥ ʪײʟʜʘʥʫ ʞʘסʜʘʡʳʥʜʘ ʞʦסʘʨʳ ᴇʥʽʤʜʽʣʽʢʪʽ 

ʞᴅʥʝ ʜᴅʥʥʽש ʩʘʧʘʣʳץ ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥ ʩʘץʪʘʡ ʘʣʘʪʳʥ ʙᴅʩʝʢʝʛʝ ץʘʙʽʣʝʪʪʽ ʩʦʨʪʪʳ ʰʳסʘʨʫ, ʙײʣ 

ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ ᴇʥʜʽʨʽʩʽʥʽש ʪʠʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫסʘ ʞᴅʥʝ ᴇשʽʨʜʽש ʘʟʳץ-ʪװʣʽʢ ץʘʫʽʧʩʽʟʜʽʛʽʥ 

ʥʳסʘʡʪʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

ɿʝʨʪʪʝʫ ʤʘʪʝʨʠʘʣʜʘʨʳ ʤʝʥ ᴅʜʽʩʪʝʨʽ. ʉʝʣʝʢʮʠʷʣʳץ ʧʨʦʮʝʩʪʽש ʨʝʪʪʽ ʩʘʪʳʣʘʨʳʥʜʘ 

ʩʳʥʘץ ʧʠʪʦʤʥʠʢʪʝʨʽʥ ץʘʣʳʧʪʘʩʪʳʨʫʳ çɸʨʧʘè ʢʝʰʝʥʜʽ ʙʘסʜʘʨʣʘʤʘʩʳè ᴅʜʽʩʪʝʤʝʩʽ ʙʦʡʳʥʰʘ 

ʞװʨʛʽʟʽʣʜʽ. [15]. ʌʝʥʦʣʦʛʠʷʣʳץ ʙʘץʳʣʘʫʣʘʨ ʤʝʥ ʙʠʦʤʝʪʨʠʷʣʳץ ʪʘʣʜʘʫ ɹʈᴆʀ (ɺʀʈ) 

ᴅʜʽʩʪʝʤʝʩʽ ʙʦʡʳʥʰʘ ʞװʨʛʽʟʽʣʜʽ. [16]. ᴆʥʽʤʜʽʣʽʢ ʜʝʨʝʢʪʝʨʽʥ ʩʪʘʪʠʩʪʠʢʘʣʳץ ᴇשʜʝʫ ɹ. ɸ. 

ɼʦʩʧʝʭʦʚ ᴅʜʽʩʪʝʤʝʩʽ ʙʦʡʳʥʰʘ ʞװʨʛʽʟʽʣʜʽ [17]. ɻʠʜʨʦʪʝʨʤʠʷʣʳץ ʢʦʵʬʬʠʮʠʝʥʪʪʽ (ɻʊʂ) ʙʝʣʛʽʣʽ 

ʙʽʨ ʢʝʟʝשʜʝʛʽ ʞʘʫʳʥ-ʰʘʰʳʥ ʤᴇʣʰʝʨʽʥʽש ʩʦʣ ʢʝʟʝשʜʝʛʽ 10Áʉ-ʪʝʥ ʞʦסʘʨʳ ʙʝʣʩʝʥʜʽ 

ʪʝʤʧʝʨʘʪʫʨʘʣʘʨʜʳץ שʦʩʳʥʜʳʩʳʥʘ ʙᴇʣʽʥʽʧ, 10-סʘ ʢᴇʙʝʡʪʽʣʫʽ ʨʝʪʽʥʜʝ ʝʩʝʧʪʝʣʜʽ. ʉʝʣʷʥʠʥʦʚ 

ʬʦʨʤʫʣʘʩʳ (ɻʊʂ): 

ɻʊʂ = (×R Ĭ 10) / ×t                                                           (1) 
 

ʤײʥʜʘסʳ, ×R ï ᴇʩʽʧ-ʞʝʪʽʣʫ ʢʝʟʝשʽʥʜʝʛʽ ʞʘʫʳʥ-ʰʘʰʳʥ ʤᴇʣʰʝʨʽ (ʤʤ), ×t ï ʩʦʣ ʢʝʟʝשʜʝʛʽ ʦʨʪʘʰʘ 

ʪᴅʫʣʽʢʪʽʢ ʘʫʘ ʪʝʤʧʝʨʘʪʫʨʘʩʳʥʳש ʞʠʳʥʪʳסʳ (t > 10 ÁC). 
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ʓʣסʘʣʜʳʣʳץ ʦʧʪʠʤʘʣʜʳ ʜʝʧ ʝʩʝʧʪʝʣʝʜʽ, ʝʛʝʨ ɻʊʂ = 1-1,5; ʘʨʪʳץ ï ɻʊʂ 1,6-ʜʘʥ 

ʞʦסʘʨʳ; ʞʝʪʢʽʣʽʢʩʽʟ ï ɻʊʂ 1-ʪʝʥ ʘʟ; ᴅʣʩʽʟ ï ɻʊʂ 0,5-ʪʝʥ ʘʟ. ʅʝʤʝʩʝ ɻʊʂ ʙʦʡʳʥʰʘ 

ʳʣסʘʣʜʳʣʳץ ʟʦʥʘʣʘʨʳʥʳש ʢʣʘʩʩʠʬʠʢʘʮʠʷʩʳ: ʳʣסʘʣʜʳ ï 1,6-1,3; ʘʟ ײץʨסʘץ ï 1,3-1,0; ײץʨסʘץ ï 

1,0-0,7; ᴇʪʝ ײץʨסʘץ ï 0,7-0,4; ץʫʘש ï < 0,4. 

ʕʢʩʧʝʨʠʤʝʥʪ ʞϮʨʛʽʟʫ ʰʘʨʪʪʘʨʳ. פʳʟʳʣʦʨʜʘ ʦʙʣʳʩʳ ʨʝʩʧʫʙʣʠʢʘʥʳש ʦשʪװʩʪʽʛʽʥʜʝ, 

ʉʳʨʜʘʨʠʷʥʳש ʪᴇʤʝʥʛʽ ʘסʳʩʳʥʜʘ ʦʨʥʘʣʘʩץʘʥ, ʞʘʟʳץ ʨʝʣʴʝʬʧʝʥ ʩʠʧʘʪʪʘʣʳʧ, ʊײʨʘʥ 

ʦʡʧʘʪʪʘʨʳʥʳש ʝʣʝʫʣʽ ʙᴇʣʽʛʽʥ ʘʣʘʜʳ. ɹʘʪʳʩʳʥʜʘ ײץʨʘʤʳʥʘ ɸʨʘʣ ʪʝשʽʟʽʥʽש ʩʦʣʪװʩʪʽʢ ʞᴅʥʝ 

ʰʳסʳʩ ʙᴇʣʽʢʪʝʨʽ ʢʽʨʝʜʽ, ʦשʪװʩʪʽʛʽʥʜʝ ï פʳʟʳʣײץʤ ʰᴇʣʽʥʽש ʩʦʣʪװʩʪʽʢ ʙᴇʣʽʛʽ, ʩʦʣʪװʩʪʽʛʽʥʜʝ ï 

ɸʨʘʣ ᴇשʽʨʽʥʽפ שʘʨʘײץʤʳ, ɸʨʳʩײץʤʳ ʞᴅʥʝ ʆʨʪʘʣʳפ ץʘʟʘץʩʪʘʥ ʰᴇʣʜʽ ʧʣʘʪʦʣʘʨʳʥʳש ʰʝʪʪʝʨʽ 

ʦʨʥʘʣʘʩץʘʥ. פʳʟʳʣʦʨʜʘ ʦʙʣʳʩʳʥʳש ʢʣʠʤʘʪʳ ʢװʨʪ ʢʦʥʪʠʥʝʥʪʘʣʜʳ, ʞʘʟʳ ʳʩʪʳץ ʞᴅʥʝ ײץʨסʘץ, 

ʘʣ ץʳʩʳ ʩʫʳץ ,ץʘʨ ʞʘʤʳʣסʳʩʳ ʪײʨʘץʩʳʟ. ʆʨʪʘʰʘ ʞʳʣʜʳץ ʘʫʘ ʪʝʤʧʝʨʘʪʫʨʘʩʳ 9,8Áʉ ײץʨʘʡʜʳ. 

ʂʣʠʤʘʪʳ ᴇʪʝ ײץʨסʘץ, ʦʨʪʘʰʘ ʞʳʣʜʳץ ʞʘʫʳʥ-ʰʘʰʳʥ ʤᴇʣʰʝʨʽ 129 ʤʤ ײץʨʘʡʜʳ. ʂʝʡʙʽʨ ײץʨסʘץ 

ʞʳʣʜʘʨʳ ʞʘʫʳʥ-ʰʘʰʳʥ ʤᴇʣʰʝʨʽ ʪʝʢ 40-70 ʤʤ ʰʘʤʘʩʳʥʜʘ ʙʦʣʫʳ ʤװʤʢʽʥ. ʊᴅʞʽʨʠʙʝ ʘʣʘשʥʳש 

ʪʦʧʳʨʘסʳ ï ʰʘʣסʳʥʜʳ-ʙʘʪʧʘץʪʳ, ʦʙʣʳʩʪʳש ʢװʨʽʰ ʘʫʳʩʧʘʣʳ ʝʛʽʩʪʽʢʪʝʨʽʥʝ ʪᴅʥ ʪʠʧʪʽʢ 

ʪʦʧʳʨʘץ. ɻʫʤʫʩ ʤᴇʣʰʝʨʽ ï 1,73%, ʪʳסʳʟ ץʘʣʜʳץ ʢᴇʨʩʝʪʢʽʰʽ ï 1,15%. ʊײʟʜʘʥʫ ʪװʨʽ ï 

ʩʫʣʴʬʘʪʪʳ, ץʘʪʪʳ ʪײʟʜʘʥסʘʥ. ʄʝʭʘʥʠʢʘʣʳײץ ץʨʘʤʳ  ï ʦʨʪʘʰʘ ʩʘʟʜʘץ (1-ʢʝʩʪʝ).   
  

1-ʢʝʩʪʝ ï ʊᴅʞʽʨʠʙʝʣʽʢ ʫʯʘʩʢʝ ʪʦʧʳʨʘסʳʥʳש ʩʠʧʘʪʪʘʤʘʩʳ (ʓ. ɾʘץʘʝʚ ʘʪʳʥʜʘסʳ פʘʟʂʐנɿʀ-

ʥʳס שʳʣʳʤʠ-ᴇʥʜʽʨʽʩʪʽʢ ʫʯʘʩʢʝʩʽʥʽ4ˉ ש ʢʘʨʪʘʩʳ, ˉ3 ʘʪʳʟ) 

 

ɻʦʨʠ

ʟʦʥʪ,  

ʩʤ 

ʨʅ ʊʳסʳʟ 

 ץʘʣʜʳץ

% 

ɸʥʠʦʥʜʘʨ, % / 100 ʛ 

ʪʦʧʳʨʘץʪʘסʳ ʤʛ-ʵʢʚ 

ʂʘʪʠʦʥʜʘʨ, % / 100 ʛ 

ʪʦʧʳʨʘץʪʘסʳ ʤʛ-ʵʢʚ 

ʊײʟʜʘʨ 

-ʦʩʳʥץ

ʜʳʩʳ 

% 

ʊײʟʜʘʥʫ 

ʪװʨʽ 

HCO3 Cl SO4 Ca Mg Na 

 

0-20 

8,1 

ᴅʣʩʽʟ 

ʩʽʣʪʽʣʽ  

 

1,12 

0,021 0,053 0,857 0,19 0,032 0,023  

0,758 

ʩʫʣʴʬʘʪʪʳ 

 ʘʪʪʳץ

ʪײʟʜʘʥסʘʥ 0,247 0,120 14,11 8,4 1,14 0,741 

 

20-

40 

8,3 

ᴅʣʩʽʟ 

ʩʽʣʪʽʣʽ  

 

1,15 

0,025 0,052 0,837 0,21 0,026 0,026  

0,795 

ʩʫʣʴʬʘʪʪʳ

 ʘʪʪʳץ

ʪײʟʜʘʥסʘʥ 0,258 1,814 15,58 8,55 1,93 0,724 

 

2024-2025 ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ ʞʳʣʳʥʜʘסʳ ʤʝʪʝʦʨʦʣʦʛʠʷʣʳץ ʞʘסʜʘʡʣʘʨ ʦʨʪʘʰʘ 

ʢᴇʧʞʳʣʜʳץ ʢᴇʨʩʝʪʢʽʰʪʝʨʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ ʪʝʤʧʝʨʘʪʫʨʘʥʳש ʞʦסʘʨʳ ʙʦʣʫʳ ʞᴅʥʝ ʞʘʫʳʥ-

ʰʘʰʳʥʥʳש ʞʝʪʽʩʧʝʫʰʽʣʽʛʽʤʝʥ ʩʠʧʘʪʪʘʣʜʳ (2-ʢʝʩʪʝ). ʆʨʪʘʰʘ ʞʳʣʜʳץ ʘʫʘ ʪʝʤʧʝʨʘʪʫʨʘʩʳ 

13,3 Áʉ ײץʨʘʜʳ, ʙײʣ ץʘʣʳʧʪʘʥ 2,0 Áʉ ʞʦסʘʨʳ, ʘʣ ʞʳʣʜʳץ ʞʘʫʳʥ-ʰʘʰʳʥ ʤᴇʣʰʝʨʽ 119,7 ʤʤ 

ʥʝʤʝʩʝ ʦʨʪʘʰʘ ʢᴇʧʞʳʣʜʳץ ʜʝשʛʝʡʜʽ79,3% ש ʙʦʣʜʳ. 

2023-2024 ʞᴅʥʝ 2024-2025 ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ ʞʳʣʜʘʨʳʥʳש ʤʝʪʝʦʨʦʣʦʛʠʷʣʳץ 

ʞʘסʜʘʡʣʘʨʳʥ ʩʘʣʳʩʪʳʨʤʘʣʳ ʪʘʣʜʘʫ ʪʝʤʧʝʨʘʪʫʨʘ ʨʝʞʠʤʽ ʤʝʥ ʳʣסʘʣʜʳץ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ ʜʝש-

ʛʝʡʽ ʙʦʡʳʥʰʘ ʝʣʝʫʣʽ ʘʡʳʨʤʘʰʳʣʳץʪʘʨʜʳ ʢᴇʨʩʝʪʪʽ. ɽʢʽ ʚʝʛʝʪʘʮʠʷʣʳץ ʢʝʟʝש ʜʝ ʦʨʪʘʰʘ ʢᴇʧ-

ʞʳʣʜʳץ ʢᴇʨʩʝʪʢʽʰʪʝʨʛʝ ץʘʨʘסʘʥʜʘ ʪᴅʫʣʽʢʪʽʢ ʦʨʪʘʰʘ ʪʝʤʧʝʨʘʪʫʨʘʥʳש ʘʨʪʫʳʤʝʥ ʩʠʧʘʪʪʘʣʜʳ, 

ʘʣʘʡʜʘ 2024ï2025 ʞʳʣʜʘʨʳ ʘʫʳʪץʫ ʘʣʜʳסשʳ ʞʳʣסʘ ץʘʨʘסʘʥʜʘ ʘʡץʳʥ ʢᴇʨʽʥʜʽ (1-ʩʫʨʝʪ). 

 
1-ʩʫʨʝʪ ï  2024 ʞᴅʥʝ 2025 ʞʳʣʜʘʨʳ פʳʟʳʣʦʨʜʘ ʦʙʣʳʩʳ ʞʘסʜʘʡʳʥʜʘסʳ ʦʨʪʘʰʘ ʘʡʣʳץ 

ʪʝʤʧʝʨʘʪʫʨʘʣʘʨʜʳש ʩʘʣʳʩʪʳʨʤʘʣʳ ʩʠʧʘʪʪʘʤʘʩʳ 
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ɾʘʫʳʥ-ʰʘʰʳʥ ʤᴇʣʰʝʨʽ ʙʦʡʳʥʰʘ ʘʡʪʘʨʣʳץʪʘʡ ʘʡʳʨʤʘʰʳʣʳץʪʘʨ ʘʥʳץʪʘʣʜʳ: ʝʛʝʨ 

2023ï2024 ʞʳʣʜʘʨʳ ʦʨʪʘʰʘ ʢᴇʧʞʳʣʜʳץ ʥʦʨʤʘʜʘʥ ʘʨʪʳץ ʞʝʪʢʽʣʽʢʪʽ ʳʣסʘʣʜʳʣʳץ ʙʘʡץʘʣʩʘ, 

2024ï2025 ʞʳʣʜʘʨʳ ʳʣסʘʣ ʪʘʧʰʳʣʳסʳ ʪʽʨʢʝʣʽʧ, ʙײʣ ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ ʜʘץʳʣʜʘʨʳʥʳש 

ʳʣסʘʣʤʝʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʽʣʫʽʥʝ ʪʝʨʽʩ ᴅʩʝʨ ʝʪʪʽ. 

 

 
 

2-ʩʫʨʝʪ ï 2024 ʞᴅʥʝ 2025 ʞʳʣʜʘʨʳ פʳʟʳʣʦʨʜʘ ʦʙʣʳʩʳ ʞʘסʜʘʡʳʥʜʘ ʘʨʧʘʥʳש ʚʝʛʝʪʘʮʠʷʣʳץ 

ʢʝʟʝשʽʥʜʝʛʽ ʞʘʫʳʥ-ʰʘʰʳʥ ʤᴇʣʰʝʨʽ ʙʦʡʳʥʰʘ ʩʘʣʳʩʪʳʨʤʘʣʳ ʩʠʧʘʪʪʘʤʘʩʳ 

 

ᴆʥʽʤʜʽʣʽʢʪʽץ שʘʣʳʧʪʘʩʫʳ װʰʽʥ ʝש ʤʘשʳʟʜʳ ʤᴅʥʛʝ ʤʘʤʳʨ ʘʡʳʥʳש ʞʘסʜʘʡʣʘʨʳ ʙʦʣʜʳ, 

ʙײʣ ʢʝʟʝש ʘʨʧʘʥʳש ʪװʧʪʝʥʫ ʞᴅʥʝ ʪװʪʽʢʪʝʥʫ ʢʝʟʝשʽʥʝ ʩᴅʡʢʝʩ ʢʝʣʝʜʽ. 2024-2024 ʞʳʣʜʘʨʳ 

ʤʘʤʳʨ ʘʡʳ ʦʨʪʘʰʘ ʢᴇʧʞʳʣʜʳץ ʜʝשʛʝʡʛʝ ʞʘץʳʥ ʪʝʤʧʝʨʘʪʫʨʘ ʨʝʞʠʤʽʤʝʥ ץʘʪʘʨ ʳʣסʘʣʜʳʣʳ-

 ʟʽʣʫʽʥʝ ʞᴅʥʝ ʛʝʥʝʨʘʪʠʚʪʽʢװʪ שʪʘʨʜʳץʣ ᴇʥʽʤʜʽ ʩʘʙʘײʘʨʳ ʙʦʣʫʳʤʝʥ ʝʨʝʢʰʝʣʝʥʜʽ, ʙסʞʦ שʳʥʳס

ʦʨʛʘʥʜʘʨʜʳץ שʘʣʳʧʪʘʩʫʳʥʘ ʦש ᴅʩʝʨʽʥ ʪʠʛʽʟʜʽ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, 2024-2025 ʞʳʣʜʘʨʳ ʤʘʤʳʨ 

ʘʡʳ ʘʥʦʤʘʣʜʳ ʳʩʪʳץ ʞᴅʥʝ ײץʨסʘץ ʙʦʣʳʧ, ʳʣסʘʣʜʳʣʳץ ʩʪʨʝʩʪʽש ʜʘʤʫʳʥʘ ʩʝʙʝʧ ʙʦʣʜʳ ï 

ʪװʧʪʝʥʫ ʢʝʟʝשʽʥ ʰʝʢʪʝʧ, ᴇʩʽʤʜʽʢʪʝʨʜʽש ᴇʥʽʤʜʽʣʽʛʽʥʽץ שʘʣʳʧʪʘʩʫʳʥʘ ʪʝʨʽʩ ᴅʩʝʨ ʝʪʪʽ. 

ɼʠʘʛʨʘʤʤʘʣʘʨ (1,2-ʩʫʨʝʪʪʝʨ) 2024 ʞʳʣʳ ʪʝʤʧʝʨʘʪʫʨʘ ʨʝʞʠʤʽ ʤʝʥ ʳʣסʘʣʜʳʣʳץʪʳש 

ʘʥʘײסʨʣʳʤ ץʦʣʘʡʣʳ װʡʣʝʩʽʤʽ ʙʦʣסʘʥʳʥ, ʘʣ 2025 ʞʳʣ ʞʦסʘʨʳ ʪʝʤʧʝʨʘʪʫʨʘʣʘʨ ʤʝʥ ʞʘʫʳʥ-

ʰʘʰʳʥ ʪʘʧʰʳʣʳסʳʤʝʥ, ᴅʩʽʨʝʩʝ ʤʘʤʳʨ ʘʡʳʥʜʘסʳ ʘʨʧʘ װʰʽʥ ʰʝʰʫʰʽ çʪװʧʪʝʥʫïʪװʪʽʢʪʝʥʫè 

ʢʝʟʝשʽʥʜʝ ʙʘʡץʘʣסʘʥʳʥ ʘʡץʳʥ ʢᴇʨʩʝʪʝʜʽ. 

ɸʨʧʘʥʳש ʜʘʤʫ ʬʘʟʘʣʘʨʳ ʙʦʡʳʥʰʘ ʛʠʜʨʦʪʝʨʤʠʷʣʳץ ʞʘסʜʘʡʣʘʨʜʳ ʪʘʣʜʘʫ 2024 ʞᴅʥʝ 

2025 ʞʳʣʜʘʨ ʘʨʘʩʳʥʜʘ ʝʣʝʫʣʽ ʘʡʳʨʤʘʰʳʣʳץʪʘʨʜʳ ʢᴇʨʩʝʪʪʽ. ʄʳʩʘʣʳ, 2024 ʞʳʣʳ 

ʛʠʜʨʦʪʝʨʤʠʷʣʳץ ʢʦʵʬʬʠʮʠʝʥʪ ʝש ʞʦסʘʨʳ ʤᴅʥʛʝ çʪװʧʪʝʥʫïʪװʪʽʢʪʝʥʫè ʢʝʟʝשʽʥʜʝ (1,38) ʞʝʪʪʽ, 

ʙײʣ ʦʨʪʘʰʘ ʢᴇʧʞʳʣʜʳץ ʢᴇʨʩʝʪʢʽʰʪʝʥ (1,14) ʞʦסʘʨʳ ʙʦʣʜʳ. ɹײʣ ʢʝʟʝשʜʝʨ ʤʘʤʳʨסʘ ʩᴅʡʢʝʩ 

ʢʝʣʜʽ, ʷסʥʠ ʤʦʣ ʳʣסʘʣʜʳʣʳץ ʧʝʥ ץʘʣʳʧʪʳ ʪʝʤʧʝʨʘʪʫʨʘʤʝʥ ʩʠʧʘʪʪʘʣʜʳ. ʄײʥʜʘʡ ʞʘסʜʘʡʣʘʨ 

 שʪʘʡʣʳ ʙʦʣʳʧ, ᴇʥʽʤʜʽʣʽʢ ᴅʣʝʫʝʪʽʥʽשʰʽʥ ʦװ ʟʽʣʫʽװʪ שʪʘʨʜʳץʧʪʝʥʫ ʤʝʥ ᴇʥʽʤʜʽ ʩʘʙʘװʳʥʜʳ ʪץʘʨץ

-ʪʽʢʪʝʥʫװʜʝʨʽʥʜʝ (1,14) ʞᴅʥʝ ʪשʫ ʢʝʟʝסʜʘʡ ʞʘʩʘʣʜʳ. ʉʝʙʫ-ᴇʥʽʧ ʰʳסʘʣʳʧʪʘʩʫʳʥʘ ʞʘץ

ʤʘʩʘץʪʘʥʫ ʢʝʟʝשʜʝʨʽʥʜʝ (1,02) ʛʠʜʨʦʪʝʨʤʠʷʣʳץ ʢʦʵʬʬʠʮʠʝʥʪ ʤᴅʥʜʝʨʽ ʦʨʪʘʰʘ ʢᴇʧʞʳʣʜʳץץʘ 

ʞʘץʳʥ ʙʦʣʳʧ, ᴇʩʽʤʜʽʢʪʝʨʜʽש ʪײʨʘץʪʳ ʜʘʤʫʳʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʪʽ. ɸʣʘʡʜʘ ᴇʥʽʧ ʰʳסʫ-ʪװʧʪʝʥʫ 

ʢʝʟʝשʜʝʨʽʥʜʝ (0,48), ᴅʩʽʨʝʩʝ ʤʘʩʘץʪʘʥ-ʪʦʣʳץ ʧʽʩʫ ʢʝʟʝשʜʝʨʽʥʜʝ (0,02) ʳʣסʘʣ ʪʘʧʰʳʣʳסʳ 

ʙʘʡץʘʣʳʧ, ʦʩʳ ʢʝʟʝשʜʝʨʜʽש ᴇʪʫʽʥ ʞʝʜʝʣʜʝʪʪʽ (3-ʩʫʨʝʪ). 

2025 ʞʳʣʳ ʛʠʜʨʦʪʝʨʤʠʷʣʳץ ʞʘסʜʘʡʣʘʨ ʙʘʨʣʳץ ʜʘʤʫ ʢʝʟʝשʜʝʨʽʥʜʝ ᴇʪʝ ץʦʣʘʡʩʳʟ 

ʙʦʣʜʳ. ɽש ʰʝʢʪʽ ʜʝשʛʝʡ ʤʘʤʳʨʜʘ ʙʘʡץʘʣʳʧ, çʪװʧʪʝʥʫ-ʪװʪʽʢʪʝʥʫè ʢʝʟʝשʽʥʝ ʩᴅʡʢʝʩ ʢʝʣʝʜʽ, 

ʤײʥʜʘ ʦʨʪʘʰʘ ʢᴇʧʞʳʣʜʳץ ʢᴇʨʩʝʪʢʽʰ 1,14 ʙʦʣסʘʥʳʥʘ ץʘʨʘʤʘʩʪʘʥ ʢʦʵʬʬʠʮʠʝʥʪ ʪʝʢ 0,03 

 ,ʨʪ ᴇʩʫʽʥʝװʢ שʳʥʳסʘʣ ʪʘʧʰʳʣʳסʣ ʢᴇʨʩʝʪʢʽʰ ʳʣײʘʪʘʨ ʙץ ʘʨʳ ʪʝʤʧʝʨʘʪʫʨʘʤʝʥסʨʘʜʳ. ɾʦײץ

ʪװʧʪʝʥʫ ʧʨʦʮʝʩʪʝʨʽʥʽש ʰʝʢʪʝʣʫʽʥʝ ʞᴅʥʝ ʛʝʥʝʨʘʪʠʚʪʽʢ ʦʨʛʘʥʜʘʨʜʳש ʪװʟʽʣʫʽʥʽש ʪᴇʤʝʥʜʝʫʽʥʝ 

ᴅʢʝʣʜʽ. 
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3-ʩʫʨʝʪ ï ɸʨʧʘʥʳש ʜʘʤʫ ʢʝʟʝשʜʝʨʽ ʙʦʡʳʥʰʘ ʛʠʜʨʦʪʝʨʤʠʷʣʳץ ʞʘסʜʘʡʣʘʨ, 2024-2025 ʞʞ. 

(ɽʩʢʝʨʪʫ: ɻʊʂ ʤᴅʥʜʝʨʽʥʝ ץʘʨʘʡ ʳʣסʘʣʜʳʣʳץ ʢʝʣʝʩʽʜʝʡ ʟʦʥʘʣʘʨסʘ ʙᴇʣʽʥʝʜʽ: ʳʣסʘʣʜʳ (ɻʊʂ > 1,6), ʘʟ ײץʨסʘ1,3) ץï

 .[https://ru.wikipedia.org/wiki] ,(ɻʊʂ < 0,4) שʫʘץ ʞᴅʥʝ (0,7ï0,4) ץʘסʨײץ ᴇʪʝ ,(1,0ï0,7) ץʘסʨײץ ,(1,0
 

ʊװʪʽʢʪʝʥʫ-ʤʘʩʘץʪʘʥʫ ʢʝʟʝשʽ (0,04) ʞᴅʥʝ ʩʝʙʫ-ᴇʥʽʧ ʰʳסʫ ʢʝʟʝשʽ (0,37) ʜʝ ʳʣסʘʣ 

ʪʘʧʰʳʣʳסʳʤʝʥ ʩʠʧʘʪʪʘʣʳʧ, ʙײʣ ᴇʩʽʤʜʽʢʪʝʨʜʽש ʙʝʡʽʤʜʝʣʫ ᴅʣʝʫʝʪʽʥ ץʦʩʳʤʰʘ ʪᴇʤʝʥʜʝʪʪʽ. 

ɸʟʜʘʧ ʞʘץʩʘʨʫ ʪʝʢ ʤʘʩʘץʪʘʥʫ-ʪʦʣʳץ ʧʽʩʫ ʢʝʟʝשʽʥʜʝ (0,11) ʙʘʡץʘʣʜʳ, ʘʣʘʡʜʘ ʙײʣ ʢᴇʨʩʝʪʢʽʰ 

 ʘʣʳʧʪʘʩʫʳץ שʪʘʡ ʪᴇʤʝʥ ʙʦʣʜʳ. ʆʩʳʣʘʡʰʘ, 2024 ʞʳʣ ᴇʥʽʤʜʽʣʽʢʪʽץʘʣʳʧʪʘʥ (0,56) ʘʡʪʘʨʣʳץ

 ʘʣʘʥʩʘ, 2025סʦʣʘʡʣʳ ʜʝʧ ʙʘץ ʘʩʳʥʜʘ ʦʨʪʘʰʘץʜʘʡʣʘʨʳ ʘʨסʪʘʡʣʳ ʞʘשʦ שʰʽʥ ʤʘʤʳʨ ʘʡʳʥʳװ

ʞʳʣ ʝש ʤʘשʳʟʜʳ çʪװʧʪʝʥʫ-ʪװʪʽʢʪʝʥʫè ʢʝʟʝשʽʥʜʝ ʳʣסʘʣ ʪʘʧʰʳʣʳסʳʤʝʥ ʝʨʝʢʰʝʣʝʥʽʧ, ʘʨʧʘʥʳש 

ᴇʥʽʤʜʽʣʽʛʽʥʽש ʪᴇʤʝʥʜʝʫʽʥʽש ʥʝʛʽʟʛʽ ʬʘʢʪʦʨʳ ʙʦʣʜʳ. 

ɿʝʨʪʪʝʫ ʞװʨʛʽʟʽʣʛʝʥ ʦʨʳʥ  ï çʓ. ɾʘץʘʝʚ ʘʪʳʥʜʘסʳ פʘʟʂʐנɿʀè ɾʐʉ סʳʣʳʤʠ-

ᴇʥʜʽʨʽʩʪʽʢ ʫʯʘʩʢʝʩʽ. ʆʩʳ ʘʡʤʘץץʘ ʘʨʥʘʣסʘʥ ʞʘʣʧʳ ץʘʙʳʣʜʘʥסʘʥ ʘʛʨʦʪʝʭʥʠʢʘ: ʘʣסʳʜʘץʳʣ ï 

ʢװʨʽʰ; ʪʦʧʳʨʘץʪʳ ᴇשʜʝʫ ï 22-24 ʩʤ ʪʝʨʝשʜʽʢʪʝ ʢװʟʛʽ ʩװʜʽʛʝʨ ʢᴇʪʝʨʫ; ʝʨʪʝ ʢᴇʢʪʝʤʜʝ ɹɼʊ-7,0 

ʜʠʩʢʽʣʝʫ, ʘʪʳʟ ʙʝʪʽʥʽײ שʟʳʥ ʥʝʛʽʟʜʽ ʪʝʛʽʩʪʝʛʽʰʧʝʥ ʪʝʛʽʩʪʝʣʫʽ, 16-18 ʩʤ ʪʝʨʝשʜʽʢʪʝ ʢװʟʛʽ 

 ʠʥʘʣʳץʟʽʤʝʥ ɹɿʊʋ-1 ʪʳʨʤʘʣʘʫ, ɿʂʂ-6 ʩʘװʘʡʪʘʣʘʫ, ɹɼʊ-7,0 ʜʠʩʢʽʣʝʫ, ʝʢʽ ʞץ ʦʧʩʳʪʫʜʳץ

ʚʘʣʠʢʪʝʨʤʝʥ ʙʘʩʫ. ɽʛʽʩ ʘʣʜʳʥʜʘ ʪʳשʘʡʪץʳʰʪʳ ʝʥʛʽʟʫ ʤᴇʣʰʝʨʽ: N90P60.  

ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ ʤʝʥ ʪʘʣʜʘʫ. ɾʘשʘ ʩʦʨʪʪʳ ʰʳסʘʨʫ ʙʦʡʳʥʰʘ ʩʝʣʝʢʮʠʷʣʳץ ʞײʤʳʩ 

2015 ʞʳʣʳ ʙʫʜʘʥʜʘʩʪʳʨʫ ᴅʜʽʩʽʤʝʥ ʙʘʩʪʘʣʜʳ. ɹʘʩʪʘʧץʳ ʬʦʨʤʘʣʘʨ ʨʝʪʽʥʜʝ 58/83-77Ĭ2/07/4ʂ 

ʛʠʙʨʠʜʪʽʢ ʢʦʤʙʠʥʘʮʠʷʩʳ ץʦʣʜʘʥʳʣʜʳ. ɻʠʙʨʠʜʪʽʢ ʧʦʧʫʣʷʮʠʷʜʘʥ ʽʨʽʢʪʝʫ ʰʘʨʫʘʰʳʣʳײץ ץʥʜʳ 

ʙʝʣʛʽʣʝʨ ʤʝʥ ʘʙʠʦʪʠʢʘʣʳץ ʩʪʨʝʩʩ ʞʘסʜʘʡʣʘʨʳʥʘ ʪᴇʟʽʤʜʽʣʽʢ ʙʦʡʳʥʰʘ ʞװʨʛʽʟʽʣʜʽ. ʕʣʠʪʘʣʳץ 

ᴇʩʽʤʜʽʢ 2017 ʞʳʣʳ ʙᴇʣʽʥʽʧ ʘʣʳʥʜʳ. 2019-2022 ʞʳʣʜʘʨʳ ʩʦʨʪ ʢʽʰʽ ʩʪʘʮʠʦʥʘʨʣʳץ ʩʳʥʘץ 

ʢʝʟʝשʽʥʝʥ ᴇʪʪʽ, ʦʥʜʘ ʥʝʛʽʟʛʽ ʤʦʨʬʦ-ʙʠʦʣʦʛʠʷʣʳץ ʞᴅʥʝ ᴇʥʽʤʜʽʣʽʢ ʢᴇʨʩʝʪʢʽʰʪʝʨʽ ʙʘסʘʣʘʥʜʳ. 

ɹʘʡץʘʫʣʳץ ʩʪʘʥʮʠʷʣʳץ ʩʳʥʘ2023-2025 ץ ʞʳʣʜʘʨʳ ʞװʨʛʽʟʽʣʜʽ. ɺʝʛʝʪʘʮʠʷʣʳץ ʢʝʟʝש ʙʦʡʳ 

ᴇʩʽʤʜʽʢʪʝʨʜʽש ʜʘʤʫʳ ʙʘץʳʣʘʥʳʧ, ʥʝʛʽʟʛʽ ʪװʧʪʝʥʫ-ʙʘʣʘʫʳʟʜʳץ ʧʽʩʫ ʢʝʟʝשʽʥʜʝ ʜʘʣʘʣʳץ 

ʙʘסʘʣʘʫʣʘʨ ʞװʨʛʽʟʽʣʜʽ. ʆʩʳ ʢʝʟʝשʜʝʨʜʝ ᴇʩʽʤʜʽʢʪʝʨʜʽש ʞʘʣʧʳ ʞʘסʜʘʡʳ, ץʦʨʰʘסʘʥ ʦʨʪʘʜʘסʳ 

 ʳ ʙʦʡʳʥʰʘסʘʤʪʠʪʳʥ ʙʝʣʛʽʣʝʨ ʞʠʳʥʪʳץ ʘ ʪᴇʟʽʤʜʽʣʽʛʽʥסʦʣʘʡʩʳʟ ʬʘʢʪʦʨʣʘʨ ʤʝʥ ʘʫʨʫʣʘʨץ

ʞʘʨʘʤʩʳʟ ʜʝʧ ʪʘʥʠʪʳʥ ʞײʤʳʩʪʘʨ ʞװʨʛʽʟʽʣʜʽ. 

ɹʘʨʣʳװ ץʣʛʽʣʝʨ ʙʝʣʛʽʣʝʥʛʝʥ ʤʝʨʟʽʤʜʝ ʞʠʥʘʣʳʧ, ʟʝʨʪʭʘʥʘʣʳץ ʙʘסʘʣʘʫʜʘʥ ᴇʪʽʧ, ʥʝʛʽʟʛʽ 

ᴇʥʽʤʜʽʣʽʢ ʞᴅʥʝ ʜᴅʥ ʩʘʧʘʩʳ ʢᴇʨʩʝʪʢʽʰʪʝʨʽ ʘʥʳץʪʘʣʜʳ. ʂʝʰʝʥʜʽ ʙʘסʘʣʘʫ ʰʘʨʫʘʰʳʣʳץ 

ʪײʨסʳʩʳʥʘʥ ײץʥʜʳ ʙʝʣʛʽʣʝʨʜʽש ʪײʨʘץʪʳʣʳסʳʤʝʥ ʝʨʝʢʰʝʣʝʥʝʪʽʥ ʙʽʨʥʝʰʝ ʧʝʨʩʧʝʢʪʠʚʘʣʳ 

ʥᴇʤʽʨʜʽ ʙᴇʣʽʧ ʘʣʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʜʽ. ᴆʥʽʤʜʽʣʽʢ ʙʦʡʳʥʰʘ ʩʪʘʥʜʘʨʪʪʳ ʘʩʳʧ ʢʝʪʢʝʥ ʩʦʨʪʪʘʨסʘ 

ʝʨʝʢʰʝ ʥʘʟʘʨ ʘʫʜʘʨʳʣʜʳ. ɾװʨʛʽʟʽʣʛʝʥ ʟʝʨʪʪʝʫʣʝʨ ʥᴅʪʠʞʝʩʽʥʜʝ ᴇʥʽʤʜʽʣʽʢʪʽש ʝʣʝʫʣʽ ᴇʩʫʽʥ 

ʢᴇʨʩʝʪʢʝʥ װʰ ʧʝʨʩʧʝʢʪʠʚʘʣʳ ʩʦʨʪ װʣʛʽʩʽ ʙᴇʣʽʥʽʧ ʘʣʳʥʜʳ. ʅᴅʪʠʞʝʣʝʨ 2 ʢʝʩʪʝʜʝ ʢᴇʨʩʝʪʽʣʛʝʥ, 

ʙײʣ ʦʣʘʨʜʳש ᴅʨʽ ץʘʨʘʡסʳ ʩʝʣʝʢʮʠʷʣʳץ ʞײʤʳʩʪʘʨ װʰʽʥ ʧʝʨʩʧʝʢʪʠʚʘʣʳ ʝʢʝʥʽʥ ʞᴅʥʝ ʢʝʣʝʩʽ 

ʩʳʥʘץ ʢʝʟʝשʜʝʨʽʥʝ ʝʥʛʽʟʽʣʫʽ ʤװʤʢʽʥ ʝʢʝʥʽʥ ʨʘʩʪʘʡʜʳ. 
 

https://ru.wikipedia.org/wiki
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2-ʢʝʩʪʝ ï ɹʘʡץʘʫ ʩʦʨʪʩʳʥʘʫ ʧʠʪʦʤʥʠʛʽʥʜʝ ʙᴇʣʽʥʛʝʥ ʘʨʧʘ ʥᴇʤʽʨʣʝʨʽʥʽש ʩʠʧʘʪʪʘʤʘʩʳ, 2023ï2025 

ʞʳʣʜʘʨʜʳש ʦʨʪʘʰʘ ʤᴅʥʽ 

 

ɹʝʣʛʽʣʝʨ ʤʝʥ ץʘʩʠʝʪʪʝʨ ʉʳʨ ɸʨʫʳï

ʩʪʘʥʜʘʨʪ 

9/06-6ʂ 9/15-

30ʂ 

ʄ1/15-

5ʀ 

ʅʉʈ05 

ʄʘʩʘץʪʘʥʫ ʢʝʟʝשʽʥʝ ʜʝʡʽʥ, ʢװʥ 52 54 52 57  

ɺʝʛʝʪʘʮʠʷʣʳץ ʢʝʟʝש, ʢװʥ 75 78 75 80  

ɼʘʣʘʣʳץ ᴇʥʛʽʰʪʽʛʽ, % 78,0 82,5 80,4 85,0 0,98 

ᴆʩʽʤʜʽʢʪʽש ʙʠʽʢʪʽʛʽ, ʩʤ 67,5 75,5 84,2 82,5 1,42 

ʉʦסשʳ ʙʫʳʥ ʘʨʘʣʳסʳʥʳײ שʟʳʥʜʳסʳ, ʩʤ 8,0 12,0 14,0 11,5 0,87 

ʄʘʩʘץʪʳײ שʟʳʥʜʳסʳ, ʩʤ 7,5 8.0 7,8 8.0 0,03 

ʄʘʩʘץʪʘסʳ ʜᴅʥ ʩʩʘʥʳ, ʜʘʥʘ 18,0 22,0 40,0 24,5 1,14 

1 ʤĮ-ʛʝ ᴇʥʽʤʜʽ ʩʘʙʘץʪʘʨʜʳש ʩʘʥʳ 250 280 220 240 1,45 

1000 ʜᴅʥ ʤʘʩʩʘʩʳ, ʛ 40,5 41,0 39,9 42,0 0,07 

ʄʘʩʘץʪʘסʳ ʜᴅʥʥʽש ʤʘʩʩʘʩʳ, ʛ 0,73 0,9 1,59 0,87 0,17 

ᴆʥʽʤʜʽʣʽʢ, ʮ/ʛʘ 18,3 25,2 34,9 24,3 1,24 

ɾʘʣʘʫʣʳץ ʞʘʧʳʨʘסʳʥʳש ʘʫʜʘʥʳ, ʩʤ 2,54 2,68 3,29 2,59 0,23 

ʊᴇʟʽʤʜʽʣʽʛʽ: ʞʳסʳʣʫסʘ 9 9 9 9 - 

ʘʪʤʦʩʬʝʨʘʣʳײץ ץʨסʘץץʘ 9 9 9 9 - 

ʪʘʤʳʨ ʰʽʨʽʛʽʥʝ 1 1 1 1 - 

 - ʡʝʛʝ 1 1 1 1װʘʨʘ ʢץ

 

2-ʢʝʩʪʝʜʝ ʙʝʨʽʣʛʝʥ ʜʝʨʝʢʪʝʨʜʽ ʪʘʣʜʘʫ ʢᴇʨʩʝʪʢʝʥʜʝʡ, 20 ʘʨʧʘ ʥᴇʤʝʨʣʝʨʽʥʽש ʽʰʽʥʜʝ 

ʘʫʜʘʥʜʘʩʪʳʨʳʣסʘʥ ʩʪʘʥʜʘʨʪ ʉʳʨ ɸʨʫʳ ʩʦʨʪʤrʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ 9/06-6ʂ, 9/15-30ʂ ʞᴅʥʝ 

ʄ1/15-5ʀ װʣʛʽʣʝʨʽ ʙᴇʣʽʥʽʧ, ײʟʘץ ʚʝʛʝʪʘʮʠʷʣʳץ ʢʝʟʝשʛʝ ʞᴅʥʝ ʞʝʪʽʣʜʽʨʽʣʛʝʥ ʰʘʨʫʘʰʳʣʳץ 

 ᴇʥʛʽʱʪʽʛʽ ץʜʘʣʘʣʳ שʥʜʳ ʙʝʣʛʽʣʝʨʛʝ ʝʨʝʢʰʝʣʝʥʛʝʥʽʥ ʢᴇʨʩʝʪʝʜʽ. ɹᴇʣʽʥʛʝʥ ʥᴇʤʽʨʣʝʨʜʽײץ

ʩʪʘʥʜʘʨʪʪʘʥ (ʉʳʨ ɸʨʫʳ ï 78,0 %) ʞʦסʘʨʳ ʙʦʣʳʧ, 80,4ï85,0 % ײץʨʘʜʳ, ʙײʣ ʞʦסʘʨʳ ᴇʩʽʧ-ᴇʥʫ 

ʵʥʝʨʛʠʷʩʳ ʤʝʥ ʝʛʫ ʞʘסʜʘʡʣʘʨʳʥʘ ʞʘץʩʳ ʙʝʡʽʤʜʝʣʛʝʥʽʥ ʢᴇʨʩʝʪʝʜʽ. ʄʦʨʬʦʣʦʛʠʷʣʳץ ʙʝʣʛʽʣʝʨ 

ʙʦʡʳʥʰʘ 9/15-30ʂ ʞᴅʥʝ ʄ1/15-5ʀ װʣʛʽʣʝʨʽ ʘʡʪʘʨʣʳץʪʘʡ ʙʘʩץʘ ʥᴇʤʝʨʣʝʨʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ 

ʘʨʪʳץʰʳʣʳסʳ ʙʘʡץʘʣʳʧ, ᴇʩʽʤʜʽʢʪʽש ʙʠʽʢʪʽʛʽ ʩʪʘʥʜʘʨʪʧʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ 15-17 ʩʤ ʙʠʽʢ, ʷסʥʠ 

84,2 ʞᴅʥʝ 82,5 ʩʤ ײץʨʘʜʳ. ʉʦʣ ʛʝʥʦʪʠʧʪʝʨ ʩʦסשʳ ʙʫʳʥ ʘʨʘʣʳסʳʥʳײ שʟʳʥʜʳסʳ (11,5-14,0 ʩʤ) 

ʞᴅʥʝ ʞʘʣʘʫʣʳץ ʞʘʧʳʨʘסʳʥʳש ʘʫʜʘʥʳ (2,59-3,29 ʩʤĮ) ʙʦʡʳʥʰʘ ʝʨʝʢʰʝʣʝʥʽʧ, ʝʛʫ װʰʽʥ 

ʬʦʪʦʩʠʥʪʝʪʠʢʘʣʳץ ᴅʣʝʫʝʪʪʽש ʞʘץʩʘʨʫʳʥʘ ʳץʧʘʣ ʝʪʝʜʽ. ᴆʥʽʤʜʽʣʽʢ ײץʨʳʣʳʤʳ ʙʦʡʳʥʰʘ 9/15-

30ʂ ʞᴅʥʝ 9/06-6ʂ װʣʛʽʣʝʨʽ ʝʨʝʢʰʝʣʝʥʝʜʽ. ɹʽʨ ʤʘʩʘץʪʘ ʝש ʢᴇʧ ʜᴅʥ ʩʘʥʳ 9/15-30ʂ װʣʛʽʩʽʥʜʝ 

ʙʦʣʜʳ (40 ʜʘʥʘ). ɹײʣ ʢᴇʨʩʝʪʢʽʰ ʩʪʘʥʜʘʨʪʪʘʥ 2,2 ʝʩʝ ʞʦסʘʨʳ (18 ʜʘʥʘ). ʄʘʩʘץʪʘסʳ ʜᴅʥ 

ʤʘʩʩʘʩʳ 1,59 ʛ ײץʨʘʜʳ, ʙʘץʳʣʘʫʜʘʥ (0,73 ʛ) ʘʡʪʘʨʣʳץʪʘʡ ʞʦסʘʨʳ. 1000 ʜᴅʥʥʽש ʤʘʩʩʘʩʳ 39,9ï

42,0 ʛ ʘʨʘʣʳסʳʥʜʘ ᴇʟʛʝʨʽʧ, ʙʘʨʣʳװ ץʣʛʽʣʝʨʜʝ ʜᴅʥʥʽש ʽʨʽʣʽʢ ʢᴇʨʩʝʪʢʽʰʽ ʙʽʨʢʝʣʢʽ ʝʢʝʥʽʥ 

ʢᴇʨʩʝʪʪʽ. ᴆʥʽʤʜʽ ʪװʧʪʝʥʫʽ ʙʦʡʳʥʰʘ ʥᴇʤʽʨʣʝʨ ʘʨʘʩʳʥʜʘסʳ ʘʡʳʨʤʘʰʳʣʳץʪʘʨ ʦʨʪʘʰʘ ʜʝשʛʝʡʜʝ 

ʙʘʡץʘʣʘʜʳ: ʝש ʢᴇʧ ᴇʥʽʤʜʽ ʩʘʙʘץʪʘʨ ʩʘʥʳ 9/06-6ʂ װʣʛʽʩʽʥʜʝ ï 280 ʜʘʥʘ/ʤĮ ʪʽʨʢʝʣʜʽ, ʷסʥʠ ʙײʣ 

ʦʥʳש ʦʧʪʠʤʘʣʜʳ ʞʘסʜʘʡʣʘʨʜʘ ʞʦסʘʨʳ ᴅʣʝʫʝʪʪʽ ᴇʥʽʤʜʽʣʽʛʽʥ ʢᴇʨʩʝʪʝʜʽ. 

ɽש ʞʦסʘʨʳ ᴇʥʽʤʜʽʣʽʢ ʢᴇʧץʘʪʘʨʣʳ 9/15-30ʂ װʣʛʽʩʽʥʜʝ ʙʘʡץʘʣʜʳ ï 34,9 ʮ/ʛʘ, ʙײʣ 

ʩʪʘʥʜʘʨʪʪʘʥ 16,6 ʮ/ʛʘ ʞʦסʘʨʳ. 9/06-6ʂ ʞᴅʥʝ M1/15-5ʀ ʥᴇʤʽʨʣʝʨʽ ʜʝ ʙʘץʳʣʘʫ װʣʛʽʩʽʤʝʥ 

ʩʘʣʳʩʪʳʨסʘʥʜʘ ʜᴅʣʝʣʜʽ ᴇʥʽʤ ᴇʩʽʤʽʥ ʢᴇʨʩʝʪʪʽ (ʪʠʽʩʽʥʰʝ 25,2 ʞᴅʥʝ 24,3 ʮ/ʛʘ). ɹʘʨʣʳץ ʽʨʽʢʪʝʣʛʝʥ 

 ʘʣʘʫ ï 9סʘʨʳ ʪᴇʟʽʤʜʽʣʽʛʽʤʝʥ (ʙʘסʘ ʞʦץץʰʳʣʳשʫʘץ ץʘ ʞᴅʥʝ ʘʪʤʦʩʬʝʨʘʣʳסʳʣʫסʣʛʽʣʝʨ ʞʳװ

ʙʘʣʣ), ʩʦʥʜʘʡ-ʘץ ʪʘʤʳʨ ʰʽʨʽʛʽ ʤʝʥ ץʘʪʪʳ ץʘʨʘʢװʡʝʛʝ ʠʤʤʫʥʜʳʣʳסʳʤʝʥ (ʞץײʪʳʨʫ ʜʝשʛʝʡʽ ï 1 

ʙʘʣʣ) ʩʠʧʘʪʪʘʣʜʳ. ɾװʨʛʽʟʽʣʛʝʥ ʢʝʰʝʥʜʽ ʙʘסʘʣʘʫ ʥᴅʪʠʞʝʩʽʥʜʝ ʞʦסʘʨʳ ᴇʥʽʤʜʽʣʽʛʽʤʝʥ, 

ʤʦʨʬʦʣʦʛʠʷʣʳץ ʙʝʣʛʽʣʝʨʽ ʙʦʡʳʥʰʘ ʞʘץʩʳ ʪʝשʝʩʪʽʨʽʣʫʽʤʝʥ ʞᴅʥʝ ץʦʣʘʡʩʳʟ ʦʨʪʘ 

ʬʘʢʪʦʨʣʘʨʳʥʘ ʪᴇʟʽʤʜʽʣʽʛʽʤʝʥ ʝʨʝʢʰʝʣʝʥʝʪʽʥ 9/15-30ʂ ʞᴅʥʝ 9/06-6ʂ ʧʝʨʩʧʝʢʪʠʚʘʣʳ 

ʛʝʥʦʪʠʧʪʝʨʽ ʽʨʽʢʪʝʣʽʧ ʘʣʳʥʜʳ. ɸʪʘʣסʘʥ װʣʛʽʣʝʨʜʽ ᴇʥʽʤʜʽʣʽʢ ʧʝʥ ʙʝʡʽʤʜʝʣʛʽʰʪʽʢ ץʘʩʠʝʪʪʝʨʽʥʽש 

ʜʦʥʦʨʣʘʨʳ ʨʝʪʽʥʜʝ ᴅʨʽ ץʘʨʘʡסʳ ʩʝʣʝʢʮʠʷʣʳץ ʞײʤʳʩʪʘʨʜʘ ץʦʣʜʘʥʫ ײʩʳʥʳʣʘʜʳ. 

ʉʝʣʝʢʮʠʷʣʳץ ʪᴅʞʽʨʠʙʝʜʝ ʞʦסʘʨʳ ᴇʥʽʤʜʽʣʽʢʪʽ, ʩʪʨʝʩʩʪʽʢ ʬʘʢʪʦʨʣʘʨסʘ ʪᴇʟʽʤʜʽʣʽʢʪʽ ʞᴅʥʝ 

ʞʝʨʛʽʣʽʢʪʽ ʞʘסʜʘʡʣʘʨסʘ ʙʝʡʽʤʜʝʣʛʽʰʪʽʢʪʽ ײʰʪʘʩʪʳʨʘʪʳʥ ʛʝʥʝʪʠʢʘʣʳץ ʢᴇʟʜʝʨʜʽ ʽʟʜʝʫ ʤʝʥ 
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 ,ʩʦʨʪʩʳʥʘʫ ʜʝʨʝʢʪʝʨʽ ʙʦʡʳʥʰʘ (4-ʩʫʨʝʪ) ץʘ ʝʨʝʢʰʝ ʥʘʟʘʨ ʘʫʜʘʨʳʣʘʜʳ. ʂʦʥʢʫʨʩʪʳסʦʣʜʘʥʫץ

9/15-30ʂ ʞᴅʥʝ 9/06-6ʂ װʣʛʽʣʝʨʽ ʥʝʛʽʟʛʽ ʰʘʨʫʘʰʳʣʳײץ ץʥʜʳ ʙʝʣʛʽʣʝʨ ï ᴇʥʽʤʜʽʣʽʢ, ʤʘʩʘץʪʳש 

ʜᴅʥ ʤʘʩʩʘʩʳ, ʜʘʣʘʣʳץ ᴇʥʛʽʰʪʽʛʽ ʞᴅʥʝ ʤʦʨʬʦʤʝʪʨʠʷʣʳץ ʧʘʨʘʤʝʪʨʣʝʨʽ ʙʦʡʳʥʰʘ ʩʪʘʥʜʘʨʪ ʉʳʨ 

ɸʨʫʳ ʩʦʨʪʳʥʘʥ ʘʩʳʧ ʪװʩʽʧ, ʞʦסʘʨʳ ʩʝʣʝʢʮʠʷʣʳץ ᴅʣʝʫʝʪʽʥ ʜᴅʣʝʣʜʝʡʜʽ. ʆʩʳʣʘʡʰʘ, 9/15-30ʂ 

ʞᴅʥʝ 9/06-6ʂ ʣʠʥʠʷʣʘʨʳ ʬʦʪʦʩʠʥʪʝʟʜʽʢ ʙʝʣʩʝʥʜʽʣʽʢʪʽש ʞʦסʘʨʳ ʜʝשʛʝʡʽ, ʤʦʨʬʦʣʦʛʠʷʣʳץ 

ʧʘʨʘʤʝʪʨʣʝʨ ʙʦʡʳʥʰʘ ʞʘץʩʳ ʙʽʨʢʝʣʢʽʣʽʛʽ, ײץʨסʘץʰʳʣʳץץʘ ʞᴅʥʝ ʞʳסʳʣʳʧ ץʘʣʫסʘ ʪᴇʟʽʤʜʽʣʽʛʽ 

ʩʝʢʽʣʜʽ ײץʥʜʳ ʙʝʣʛʽʣʝʨʜʽש ʞʠʳʥʪʳסʳʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ. ɸʪʘʣסʘʥ ץʘʩʠʝʪʪʝʨ פʳʟʳʣʦʨʜʘ 

ʦʙʣʳʩʳʥʳש ʪײʟʜʘʥסʘʥ ʞᴅʥʝ ʩʫʘʨʤʘʣʳ ʘʫʤʘץʪʘʨʳʥʘ ʙʝʡʽʤʜʝʣʛʝʥ ʘʨʧʘ ʩʦʨʪʪʘʨʳʥ ʰʳסʘʨʫסʘ 

ʙʘסʳʪʪʘʣסʘʥ ʩʝʣʝʢʮʠʷʣʳץ ʙʘסʜʘʨʣʘʤʘʣʘʨ װʰʽʥ ʧʝʨʩʧʝʢʪʠʚʘʣʳ ʜʦʥʦʨʣʘʨ ʨʝʪʽʥʜʝ ʧʘʡʜʘʣʘʥʫסʘ 

ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 
 

  

  
 

4-ʩʫʨʝʪ ï ʄʦʨʬʦʤʝʪʨʠʷʣʳץ ʢᴇʨʩʝʪʢʽʰʪʝʨ ʙʦʡʳʥʰʘ ʜʘʣʘʣʳץ ʙʘסʘʣʘʫ ʞװʨʛʽʟʫ, 2025 ʞʳʣ 

 

2025 ʞʳʣʳ פʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʳש ʤʝʤʣʝʢʝʪʪʽʢ ʩʦʨʪʩʳʥʘסʳʥʘ ʞʘשʘ  ʞʘʟʜʳץ 

ʘʨʧʘʥʳש  ɹʘʪʳʨʭʘʥ ʘʪʪʳ ʩʦʨʪʳ ʪʘʧʩʳʨʳʣʳʧ ʦסʘʥ ʦש ʰʘʨʫʘʰʳʣʳץ ʙʘסʘʣʘʫ ʞᴇʥʽʥʜʝ 

ʭʘʙʘʨʣʘʤʘ ʘʣʳʥʜʳ, ʩʦʥʳʤʝʥ ץʘʪʘʨ ʩʝʣʝʢʮʠʷʣʳץ ʞʝʪʽʩʪʽʢʢʝ ʧʘʪʝʥʪ ʘʣʫ װʰʽʥ ᴇʪʽʥʽʤ ʙʝʨʽʣʜʽ: 

1. ʉʝʣʝʢʮʠʷʣʳץ ʞʝʪʽʩʪʽʢ ɹʘʪʳʨʭʘʥ ʞʘʟʜʳץ ʘʨʧʘ ʩʦʨʪʳʥʳש ʰʘʨʫʘʰʳʣʳץ 

ʧʘʡʜʘʣʳסʳʥʘ ʭʘʙʘʨʣʘʥʜʳʨʫ, ʪʽʨʢʝʫ ʥᴇʤʽʨʽ ˉ 5412, 06.10.2025 

2. ɾʘʩʤʠʥ ʞʘʟʜʳץ ʘʨʧʘ ʩʦʨʪʳ ʙʦʡʳʥʰʘ ʩʝʣʝʢʮʠʷʣʳץ ʞʝʪʽʩʪʽʢʢʝ פʘʟʘץʩʪʘʥ 

ʈʝʩʧʫʙʣʠʢʘʩʳʥʳש ʧʘʪʝʥʪʽʥ ʙʝʨʫ ʪʫʨʘʣʳ ᴇʪʽʥʽʰ: ᴇʪʽʥʽʤʥʽש ʪʽʨʢʝʫ ʥᴇʤʽʨʽ ˉ 2025/048.4, ʪװʩʢʝʥ 

ʢװʥʽ 23.09.2025 ʞ.  

ɹʘʪʳʨʭʘʥ ʩʦʨʪʳ (Hordeum vulgare L. sensu lato) «ʓ. ɾʘץʘʝʚ ʘʪʳʥʜʘסʳ פʘʟʘץ ʢװʨʽʰ 

ʰʘʨʫʘʰʳʣʳסʳ נɿʀè ɾʐʉ ʤʝʥ çᴆʩʽʤʜʽʢʪʝʨʜʽש ʙʠʦʣʦʛʠʷʩʳ ʞᴅʥʝ ʙʠʦʪʝʭʥʦʣʦʛʠʷʩʳ 

ʠʥʩʪʠʪʫʪʳè ʐɾפ ʈʄʂ ʙʽʨʣʝʩʢʝʥ ʩʝʣʝʢʮʠʷʣʳץ ʞײʤʳʩʳʥʳש ʥᴅʪʠʞʝʩʽʥʜʝ 58/83-77×2/07-4ʂ 

ʙʫʜʘʥ ʢʦʤʙʠʥʘʮʠʷʩʳʥʘʥ ʘʣʳʥʳʧ, ʰʳסʘʨʳʣסʘʥ. ʉײʨʳʧ ʞʘʟʜʳץ ʜʘʤʫ ʪʠʧʽʥʝ ʞʘʪʘʜʳ, ʪʽʢ 

ʪײʨסʘʥ ʙײʪʘץʪʘʨʳ ʙʘʨ, ᴇʩʽʤʜʽʢʪʝʨʽ ʦʨʪʘʰʘ ʙʦʡʣʳ. ᴆʩʽʤʜʽʢʪʝʨʜʽש ʪװʩʽ ï ʦʨʪʘʰʘ ʞʘʩʳʣ, 

ʞʘʣʘʫʣʳץ ʞʘʧʳʨʘסʳ ï ʞʘʨʪʳʣʘʡ ʪʽʢ ʪײʨסʘʥ, ײץʣʘץʪʘʨʳ ʘʡץʳʥ ʘʥʪʦʮʠʘʥ ʪװʩʽʤʝʥ ʩʠʧʘʪʪʘʣʳʧ, 
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ʞʘʧʳʨʘץʪʘ ʦʨʪʘʰʘ ʙʘʣʘʫʳʟ ץʘʧʪʘʤʘ ʙʘʡץʘʣʘʜʳ. ɼᴅʥʽ ץʘʙʳץʰʘʣʳ, ʘץʰʳʣ ʪװʩʪʽ, ʽʰʢʽ ʦʡʳץ 

ʙʦʡʳʥʜʘ ʪװʢʪʝʨ ʞʦץ, ʪʘʤʳʨʣʘʨʜʳש ʘʥʪʦʮʠʘʥ ʪװʩʽ ʙʘʡץʘʣʤʘʡʜʳ (5-ʩʫʨʝʪ).  

 

  
5-ʩʫʨʝʪ ï ʇʝʨʩʧʝʢʪʠʚʘʣʳץ ɹʘʪʳʨʭʘʥ ʞʘʟʜʳץ ʘʨʧʘ ʩʦʨʪʳ 

 
ᴆʩʽʤʜʽʢʪʝʨʜʽש ʤʳץʪʳ ʚʝʛʝʪʘʪʠʚʪʽ ʤʘʩʩʘʥʳץ שʘʣʳʧʪʘʩʫʳʥ ʞᴅʥʝ ʞʦסʘʨʳ ʜᴅʥʜʽʣʽʛʽʥʽש 

ʜʘʤʫʳʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʪʽʥ ʩʦʨʪʪʳש ʝʨʝʢʰʝʣʽʛʽ ï «ʪװʧʪʝʥʫ-ʪװʪʽʢʪʝʥʫ» ʢʝʟʝʥʽʥʽײ שʟʘץʪʳסʳ 

(ʢʝʤʽʥʜʝ 20 ʢװʥ). ɸʫʘ ʨʘʡʳʥʳש ʞʘסʜʘʡʳʥʘ ʙʘʡʣʘʥʳʩʪʳ ʚʝʛʝʪʘʮʠʷʣʳץ ʢʝʟʝשʥʽש ʦʨʪʘʰʘ 

 ʘʨʳ ᴇʥʽʤʜʽʣʽʢ ʧʝʥסʜʘʡʣʘʨʳʥʜʘ ʞʦסʨʣʽ ʝʛʫ ʞʘװʨʘʡʜʳ. ʉʦʨʪ ᴅʨʪײץ ʥʜʽװʳ 75ï85 ʢסʪʳץʟʘײ

ʪײʨʘץʪʳ ʪװʩʽʤ ץʘʣʳʧʪʘʩʫʳʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʪʽʥ ʞʦסʘʨʳ ʜᴅʥʜʽʣʽʢ ʜʝשʛʝʡʽ ʤʝʥ 1000 ʜᴅʥʥʽש 

ʘʡʪʘʨʣʳץʪʘʡ ʤʘʩʩʘʤʝʥ ʩʠʧʘʪʪʘʣʘʜʳ. ʉʦʨʪ ʰʘשʜʳ ʞᴅʥʝ ץʘʪʪʳ ʢװʡʝʛʝ ʪᴇʟʽʤʜʽ, ʘʣ 

ʳʣסʘʣʜʳʣʳסʳ ʞʦסʘʨʳ ʞʳʣʜʘʨʜʘ ʬʫʟʘʨʠʦʟʜʳץ ʪʘʤʳʨ ʰʽʨʽʛʽʥʝ ʰʘʣʜʳסʫ ʜʝשʛʝʡʽ 1 ʙʘʣʜʘʥ 

ʘʩʧʘʡʜʳ. ʉʦʥʜʘʡ-ʘץ, ʘʙʠʦʪʠʢʘʣʳץ ʩʪʨʝʩʩʢʝ, ʦʥʳש ʽʰʽʥʜʝ ʪײʟʜʘʥʫ ʤʝʥ ץʫʘשʰʳʣʳץץʘ 

ʙʝʡʽʤʜʝʣʫ ץʘʙʽʣʝʪʽ ʞʦסʘʨʳ ʞᴅʥʝ ʞʳסʳʣʳʧ ץʘʣʫסʘ ʪᴇʟʽʤʜʽʣʽʛʽʤʝʥ ʩʠʧʘʪʪʘʣʘʜʳ. 

 ʩʳ ᴇʥʫץʘʨʳ ʙʦʣʫʳ, ʝʛʽʩʪʝʛʽ ʞʘסʞʦ שʳʥʳʥʳץʘʨץ ʳ ᴇʩʫץʦʨʳʪʳʥʜʳ. ɽʨʪʝ ʧʽʩʫ, ʙʘʩʪʘʧפ

ʩʠʷץʪʳ ʤʘשʳʟʜʳ ʙʠʦʣʦʛʠʷʣʳץ ץʘʩʠʝʪʪʝʨ ʢʝʰʝʥʽʥʝ ʠʝ ʩʦʨʪʪʘʨʜʳ ʰʳסʘʨʫ ʢװʨʽʰʪʝʥ ʢʝʡʽʥʛʽ 

ʪʦʧʳʨʘץʪʘסʳ ʪʘʙʠסʠ ʳʣסʘʣʜʳ ʪʠʽʤʜʽ ʧʘʡʜʘʣʘʥʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ʆʥʳ ʦʨʳʧ ʘʣסʘʥʥʘʥ 

ʢʝʡʽʥ, ʞʦשʳʰץʘ ʥʝʤʝʩʝ ʪװʡʝʞʦשʳʰץʘ ʞʘץʩʳ ᴇʩʽʧ, ʥᴅʪʠʞʝʩʽʥʜʝ ʢװʟʛʝ ʜʝʡʽʥ ʪʘסʳ ʙʽʨ ʪʦʣʳץ 

ʦʨʳʤ ʘʣʫסʘ ʙʦʣʘʜʳ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʢװʨʽʰ ᴇʩʽʨʫ  פʘʟʘץʩʪʘʥʜʳץ ɸʨʘʣ ᴇשʽʨʽʥʜʝ ᴇʩʽʤʜʽʢ 

ʰʘʨʫʘʰʳʣʳסʳʥʳש ʥʝʛʽʟʛʽ ʩʘʣʘʩʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ ʞᴅʥʝ ʢװʨʽʰ ʝʛʫʛʝ ʜʘʡʳʥʜʳץ ʪʝʢ ʩᴅʫʽʨʜʽש 

ʩʦשʳʥʜʘ ʙʘʩʪʘʣʘʜʳ, ʘʣ ʘʨʧʘʥʳ ʝʛʫ ʞײʤʳʩʪʘʨʳ ʥʘʫʨʳʟʜʘ ʞװʨʛʽʟʽʣʝʜʽ. ʉʦʥʜʳץʪʘʥ ʦʥʳ ʥʝʛʽʟʛʽ 

ʜʘץʳʣʜʘʥ 2 ʘʡ ʙײʨʳʥ ʞʠʥʘʡʜʳ, ʙײʣ  ʢװʨʽʰ ᴇʩʽʨʫʰʽʣʝʨʜʽש John Deere, Chellindger, Class ʞᴅʥʝ 

ʙʘʩץʘ ʞʝʪʝʢʰʽ ʬʠʨʤʘʣʘʨʜʳש ʪʨʘʢʪʦʨʣʘʨʳʥ, ʪץײʳʤ ʩʝʧʢʽʰ, ʢʦʤʙʘʡʥʜʘʨʳʥ ʪʠʽʤʜʽʨʝʢ 

ʧʘʡʜʘʣʘʥʫסʘ, ʝʛʽʩʪʽʢ ʞײʤʳʩʪʘʨʳʥʜʘסʳ ʢʝʨʥʝʫʜʽ ʘʟʘʡʪʫסʘ ʞᴅʥʝ ʦʩʳ ʞʝʨʣʝʨʜʽ ʙʘʩץʘ ʜʘ 

ʜʘץʳʣʜʘʨסʘ ץʘʡʪʘ ʧʘʡʜʘʣʘʥʫ ʤװʤʢʽʥʜʽʛʽʥ ʙʝʨʝʜʽ. 

ɼᴅʥʜʽ ʤʘʣʘʟʳץʪʳץ ʜʘץʳʣʜʘʨʳʥ ᴇʥʜʽʨʫ ʰʳסʳʥʜʘʨʳʥ ʝʩʢʝʨʝ ʦʪʳʨʳʧ, ʩʪʘʥʜʘʨʪ ʉʳʨ 

ɸʨʫʳ ʩʦʨʪʳ ʙʦʡʳʥʰʘ 1 ʛʘ ʞʝʨʜʝʥ ʰʘʨʪʪʳ ʪʘʟʘ ʪʘʙʳʩ 75 000 ʪʝשʛʝ ʙʦʣʩʘ, ʞʘשʘ ɹʘʪʳʨʭʘʥ 

ʩʦʨʪʳ ʙʦʡʳʥʰʘ ʪʘʙʳʩ 35 000 ʪʝשʛʝʛʝ ʘʨʪʘʜʳ. ɹײʣ ᴇשʽʨʜʝ ʞʝʨʛʽʣʽʢʪʽ ʩʝʣʝʢʮʠʷʥʳש ʞʘשʘ, 

ᴇʥʽʤʜʽ ʩʦʨʪʪʘʨʳʥ ʝʥʛʽʟʫ ʘʨץʳʣʳ ʜᴅʥʜʽ ʜʘץʳʣ ʰʘʨʫʘʰʳʣʳסʳʥ ʞװʨʛʽʟʫʜʽש ʪʠʽʤʜʽʣʽʛʽʥʽש ʝʜᴅʫʽʨ 

ʘʨʪʫʳʥʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥʽʥ ʙʽʣʜʽʨʝʜʽ. ɾʘשʘ ʙʝʡʽʤʜʝʣʛʝʥ ʤʘʣʘʟʳץʪʳץ ʜʘץʳʣʜʘʨʜʳש 

ʩʦʨʪʪʘʨʳʥ ʝʥʛʽʟʫ ᴇʥʽʤʜʽʣʽʢʪʽ5-10 ש ʮ/ʛʘ ʞᴅʥʝ ʦʜʘʥ ʜʘ ʢᴇʧ ᴇʩʫʽʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ. ʄʳʩʘʣʳ, 

ʞʝʨʛʽʣʽʢʪʽ ʩʝʣʝʢʮʠʷʥʳש ʠʥʥʦʚʘʮʠʷʣʳץ ʘʨʧʘ ʩײʨʳʧʪʘʨʳ ʜᴅʥʽʥʜʝ ʘץʫʳʟ ʤᴇʣʰʝʨʽ ʢʝʤʽʥʜʝ 

15,0% ʜʝשʛʝʡʽʥʜʝ ʙʦʣʩʘ, ʘʣ ʙʘʩץʘ ʘʡʤʘץʪʳש ʩʦʨʪʪʘʨʳʥʜʘ ʙײʣ ʢᴇʨʩʝʪʢʽʰ 11,0 % ʘʩʧʘʡʜʳ, ʙײʣ 

ʙʽʨʣʽʢ ʞʝʨʜʝʥ ʞʝʤʰᴇʧ ʘץʫʳʟʳʥʳש ʰʳסʳʤʳʥ ʘʨʪʪʳʨʘʜʳ. ʉʦʣ ʢʝʟʜʝ, ᴇʥʽʤʜʽʣʽʢʪʽש ʤʠʥʠʤʘʣʜʳ 
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5 ʮ/ʛʘ ץʦʩʳʥʜʳʩʳʤʝʥ ʵʢʦʥʦʤʠʢʘʣʳץ ʪʠʽʤʜʽʣʽʢ 1 ʛʝʢʪʘʨʜʘʥ ʢʝʤʽʥʜʝ 35 000 ʪʝשʛʝ ʙʦʣʘʜʳ. 

ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʦʣʘʨʜʳש ʩʫ ʨʝʩʫʨʩʪʘʨʳʥʳש ʪʘʧʰʳʣʳסʳ װʜʝʡ ʪװʩʢʝʥ ʞʘסʜʘʡʜʘ ʘʪץʘʨʘʪʳʥ 

ʙʘסʘʩʳʟ ʨᴇʣʽʥ ʝʨʝʢʰʝ ʘʪʘʧ ᴇʪʢʝʥ ʞᴇʥ. ᴄʨʪʘʨʘʧʪʘʥʜʳʨʫ ʜʘץʳʣʜʘʨʜʳ ײץʨסʘץʰʳʣʳץ 

ʞʘסʜʘʡʳʥʜʘ ʪʦʧʳʨʘץʪʘסʳ ʪʘʙʠסʠ ʳʣסʘʣʜʳ ʪʠʽʤʜʽ ʧʘʡʜʘʣʘʥʘ ʦʪʳʨʳʧ, ʩʫʘʨʤʘʩʳʟ ʜʘ ʞʦסʘʨʳ 

ᴇʥʽʤ ʞʠʥʘʫסʘ ץʘʙʽʣʝʪʪʽʣʽʛʽ ʛʝʢʪʘʨסʘ 6 000 ʤį ʩʫ װʥʝʤʜʝʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

ʆʩʳʣʘʡʰʘ, ײʩʳʥʳʣʳʧ ʦʪʳʨסʘʥ ʞʦʙʘʥʳ ʞװʟʝʛʝ ʘʩʳʨʫ ʙʘʨʳʩʳʥʜʘ ʰʳסʘʨʳʣסʘʥ ʞʦסʘʨʳ 

ʩʘʧʘʣʳ ʘʨʧʘ ʩʦʨʪʪʘʨʳ, ץʦʨʰʘסʘʥ ʦʨʪʘʜʘסʳ ʩʪʨʝʩʩ ʬʘʢʪʦʨʣʘʨʳʥʘ ʘʛʨʦʥʦʤʠʷʣʳץ ʪᴇʟʽʤʜʽ ʞᴅʥʝ  

 ᴇʥʜʽʨʽʩʽʥʜʝ ץʪʳץʜʘʡʣʘʨʳʥʜʘ ʜᴅʥʜʽ-ʤʘʣʘʟʳסʦʣʘʡʩʳʟ ʞʘץ ʳʥʘʥסʞʘ ץʵʢʦʣʦʛʠʷʣʳ שʩʪʘʥʥʳץʘʟʘפ

ʦש ʵʢʦʣʦʛʠʷʣʳץ-ʵʢʦʥʦʤʠʢʘʣʳץ ᴅʩʝʨ ʙʝʨʝʜʽ. 

 ʳʣʳʤנ ʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳץʘʟʘפ ʘʥסʘʨʞʳʣʘʥʜʳʨʫ. ɿʝʨʪʪʝʫʣʝʨ 2024-2026 ʞʞ. ʘʨʥʘʣפ

ʞᴅʥʝ ʞʦסʘʨʳ ʙʽʣʽʤ ʤʠʥʠʩʪʨʣʽʛʽʥʽש ʙʘסʜʘʨʣʘʤʘʣʳץ-ʤʘץʩʘʪʪʳץ ץʘʨʞʳʣʘʥʜʳʨʫ ʘʷʩʳʥʜʘ ʞװʟʝʛʝ 

ʘʩʳʨʳʣסʘʥ BR24992903 çʕʢʦʥʦʤʠʢʘʣʳץ ʤʘשʳʟʜʳ ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ ʜʘץʳʣʜʘʨʳʥʳש ʩʝʣʝʢ-

ʮʠʷʩʳʥʘ ʟʘʤʘʥʘʫʠ ʤʦʣʝʢʫʣʘʣʳץ-ʛʝʥʝʪʠʢʘʣʳץ, ʬʠʟʠʦʣʦʛʠʷʣʳץ-ʙʠʦʭʠʤʠʷʣʳץ, ʙʠʦʪʝʭʥʦʣʦ-

ʛʠʷʣʳץ ᴅʜʽʩʪʝʨʜʽ ʞᴅʥʝ ʮʠʬʨʣʳץ ʬʝʥʦʪʠʧʪʝʫʜʽ ʧʨʘʢʪʠʢʘʣʳץ ʝʥʛʽʟʫè סʳʣʳʤʠ-ʪʝʭʥʠʢʘʣʳץ 

ʙʘסʜʘʨʣʘʤʘʩʳ ʰʝשʙʝʨʽʥʜʝ ʦʨʳʥʜʘʣʜʳ. 
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ʅʆɺʓʁ ʉʆʈʊ ʗʈʆɺʆɻʆ ʗʏʄɽʅʗ ɹɸʊʓʈʍɸʅ 

 

ʊʦʭʝʪʦʚʘ ʃ.ɸ.1, ʜʦʢʪʦʨ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

ɸʙʫʛʘʣʠʝʚʘ ʉ.ʀ.2, ʜʦʢʪʦʨ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

ɹʘʠʤʙʝʪʦʚʘ ɻ.ɿ.1, ʜʦʢʪʦʨʘʥʪ 

ɻʝʥʠʝʚʩʢʘʷ ʖ.ɸ.2, PhD, ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ  

ɼװʡʩʝʥ ɸ.ɼ.1 , ʤʘʛʠʩʪʨ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ 

 
1ʊʆʆ çʂʘʟʘʭʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʨʠʩʦʚʦʜʩʪʚʘ ʠʤ. ʀ. ɾʘʭʘʝʚʘè, ʛ.ʂʳʟʳʣʦʨʜʘ, 

ʂʘʟʘʭʩʪʘʥ 
2ʈɻʇ ʥʘ ʇʍɺ çʀʥʩʪʠʪʫʪ ʙʠʦʣʦʛʠʠ ʠ ʙʠʦʪʝʭʥʦʣʦʛʠʠ ʨʘʩʪʝʥʠʡè, ʛ.ɸʣʤʘʪʳ, ʂʘʟʘʭʩʪʘʥ 

 

 

ɸʥʥʦʪʘʮʠʷ. ɺ 2025 ʛʦʜʫ ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʩʦʨʪʦʠʩʧʳʪʘʥʠʝ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ʧʝʨʝʜʘʥ 

ʥʦʚʳʡ ʩʦʨʪ ʷʨʦʚʦʛʦ ʷʯʤʝʥʷ ɹʘʪʳʨʭʘʥ, ʥʘ ʢʦʪʦʨʳʡ ʧʦʣʫʯʝʥʦ ʫʚʝʜʦʤʣʝʥʠʝ ʦ ʧʦʣʦʞʠʪʝʣʴʥʦʡ 

ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʦʮʝʥʢʝ ʠ ʧʦʜʘʥʘ ʟʘʷʚʢʘ ʥʘ ʧʘʪʝʥʪ. ʉʦʨʪ ʩʦʟʜʘʥ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʦʚʤʝʩʪʥʦʡ ʩʝʣʝʢʮʠʦʥʥʦʡ 

ʨʘʙʦʪʳ ʊʆʆ çʂʘʟʅʀʀ ʨʠʩʦʚʦʜʩʪʚʘ ʠʤ. ʀ. ɾʘʭʘʝʚʘè ʠ ʈɻʇ ʥʘ ʇʍɺ «ʀʥʩʪʠʪʫʪ ʙʠʦʣʦʛʠʠ ʠ 

ʙʠʦʪʝʭʥʦʣʦʛʠʠ ʨʘʩʪʝʥʠʡè.  ɹʘʪʳʨʭʘʥ ʧʦʣʫʯʝʥ ʠʟ ʛʠʙʨʠʜʥʦʡ ʢʦʤʙʠʥʘʮʠʠ 58/83-77 × 2/07-4ʂ, 

ʦʪʣʠʯʘʝʪʩʷ ʫʜʣʠʥʸʥʥʦʡ ʬʘʟʦʡ çʢʫʱʝʥʠʝïʪʨʫʙʢʦʚʘʥʠʝè, ʚʳʩʦʢʦʡ ʦʟʝʨʥʸʥʥʦʩʪʴʶ ʠ ʤʘʩʩʦʡ 1000 ʟʸʨʝʥ, 

ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʝʛʦ ʚʳʩʦʢʫʶ ʠ ʩʪʘʙʠʣʴʥʫʶ ʫʨʦʞʘʡʥʦʩʪʴ. ʉʦʨʪ ʫʩʪʦʡʯʠʚ ʢ ʧʳʣʴʥʦʡ ʠ ʪʚʸʨʜʦʡ 

ʛʦʣʦʚʥʝ, ʤʘʣʦ ʧʦʨʘʞʘʝʪʩʷ ʬʫʟʘʨʠʦʟʥʦʡ ʢʦʨʥʝʚʦʡ ʛʥʠʣʴʶ, ʧʨʦʷʚʣʷʝʪ ʘʜʘʧʪʠʚʥʦʩʪʴ ʢ ʟʘʩʦʣʝʥʠʶ, 

ʟʘʩʫʭʝ ʠ ʧʦʣʝʛʘʥʠʶ. ʂʦʨʦʪʢʠʡ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʠ ʠʥʪʝʥʩʠʚʥʳʡ ʩʪʘʨʪʦʚʳʡ ʨʦʩʪ ʧʦʟʚʦʣʷʶʪ 

ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʝʩʪʝʩʪʚʝʥʥʫʶ ʚʣʘʞʥʦʩʪʴ ʧʦʯʚʳ ʧʦʩʣʝ ʨʠʩʘ ʠ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʥʘʛʨʫʟʢʫ 

ʧʦʣʝʚʳʭ ʨʘʙʦʪ ʚ ʨʠʩʦʚʦʤ ʩʝʚʦʦʙʦʨʦʪʝ ʇʨʠʘʨʘʣʴʷ. ʕʢʦʥʦʤʠʯʝʩʢʠʝ ʨʘʩʯʸʪʳ ʧʦʢʘʟʳʚʘʶʪ ʧʨʠʨʦʩʪ 

ʫʩʣʦʚʥʦ ʯʠʩʪʦʛʦ ʜʦʭʦʜʘ 35 000 ʪʝʥʛʝ/ʛʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʪʘʥʜʘʨʪʦʤ, ʘ ʦʪʩʫʪʩʪʚʠʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚ 

ʧʦʣʠʚʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʵʢʦʥʦʤʠʶ ʜʦ 6000 ʤį ʚʦʜʳ/ʛʘ. ʉʦʨʪ ɹʘʪʳʨʭʘʥ ʩʦʯʝʪʘʝʪ ʚʳʩʦʢʫʶ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ, ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ ʠ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʯʪʦ ʜʝʣʘʝʪ ʝʛʦ 

ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʜʣʷ ʚʥʝʜʨʝʥʠʷ ʚ ʟʘʩʫʰʣʠʚʳʭ ʠ ʟʘʩʦʣʸʥʥʳʭ ʫʩʣʦʚʠʷʭ ʂʘʟʘʭʩʪʘʥʩʢʦʛʦ ʇʨʠʘʨʘʣʴʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʩʭʦʜʥʳʡ ʤʘʪʝʨʠʘʣ, ʩʦʨʪʦʦʙʨʘʟʮʳ, ʩʦʨʪ, ʢʦʥʢʫʨʩʥʦʝ ʩʦʨʪʦʠʩʧʳʪʘʥʠʝ, 

ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ, ʫʨʦʞʘʡʥʦʩʪʴ. 
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NEW SPRING BARLEY VARIETY BATYRKHAN  

 

Tokhetova L.A.¹, Doctor of Agricultural Sciences, Professor 

Abugalieva S.I.², Doctor of Biological Sciences, Professor 

Baimbetova G.Z.¹, PhD Student 

Genievskaya Y.A.², Researcher, PhD 

Duisen A.D.¹, Master of Agricultural Sciences 

 

¹ LLP "Kazakh Scientific Research Institute of Rice Growing named after I. Zhakhaev," Kyzylorda, 

Kazakhstan 

² RSE under the right of economic management "Institute of Plant Biology and Biotechnology," Almaty, 

Kazakhstan 

 

Annotation. The new spring barley variety Batyrkhan, for which a notification of positive 

agronomic evaluation has been received and a patent application has been filed, was developed through the 

collaborative breeding work of LLP "Kazakh scientific research institute of rice growing named after I. 

Zhakhaev" and the Republican state enterprise under the right of economic management "Institute of plant 

biology and biotechnology." Batyrkhan was obtained from the hybrid combination 58/83-77×2/07-4K and is 

distinguished by an extended ñtilleringïstem elongationò phase, high grain density, and the 1000-grain 

weight, which ensures its high and stable yield. The variety is resistant to loose smut and covered smut, 

shows low susceptibility to Fusarium root rot, and demonstrates adaptability to salinity, drought, and 

lodging. Its short vegetative period and vigorous initial growth allow for efficient use of natural soil moisture 

following rice cultivation and help optimize fieldwork in the rice-based crop rotation of the Kazakhstan Aral 

Sea region. Economic calculations show an increase in conditionally net income of 35,000 KZT/ha 

compared to the standard variety, and the lack of irrigation requirement provides savings of up to 6,000 m³ of 

water per hectare. Batyrkhan combines high productivity, ecological resilience, and economic efficiency, 

making it a promising candidate for introduction in the arid and saline conditions of the Kazakhstan Aral Sea 

region. 

Keywords: initial material, breeding samples, variety, competitive variety testing, vegetative period, 

yield. 
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«ɾ.ɾʠʝʤʙʘʝʚ ʘʪʳʥʜʘϤʳ ϧʘʟʘϨ Ϻʩʽʤʜʽʢ ϨʦʨϤʘʫ ʞϸʥʝ ʢʘʨʘʥʪʠʥ Ϥʳʣʳʤʠ-ʟʝʨʪʪʝʫ ʠʥʩʪʠʪʫʪʳ» ɾʐʉ, 

ɸʣʤʘʪʳ Ϩ., ϧʘʟʘϨʩʪʘʥ  

 

ɸשʜʘʪʧʘ. ʊװʨʢʽʩʪʘʥʜʳץ ᴇʨʤʝʢʰʽ ʢʝʥʝʩʽ (Tetranychus turkestani) ï ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ 

ʜʘץʳʣʜʘʨʳʥʘ ʝʣʝʫʣʽ ʟʠʷʥ ʢʝʣʪʽʨʝʪʽʥ ʞᴅʥʝ ᴅʣʝʤʜʽʢ ʜʝשʛʝʡʜʝ ʘʡʪʘʨʣʳץʪʘʡ ʵʢʦʥʦʤʠʢʘʣʳץ ʰʳסʳʥʜʘʨסʘ 

ʩʝʙʝʧ ʙʦʣʘʪʳʥ ץʘʫʽʧʪʽ ʟʠʷʥʢʝʩ. ɹײʣ ʟʝʨʪʪʝʫʜʝ ʆשʪװʩʪʽʢ פʘʟʘץʩʪʘʥʥʳש ᴅʨʪװʨʣʽ ʘʡʤʘץʪʘʨʳʥʘʥ ʙᴇʣʽʥʽʧ 

ʘʣʳʥסʘʥ Beauveria bassiana (Bals.-Criv.) Vuill. ʵʥʪʦʤʦʧʘʪʦʛʝʥʜʽ ʩʘשʳʨʘʫײץʣʘסʳʥʳש ʘʣʪʳ ʰʪʘʤʳʥʳש T. 

turkestani-ʛʝ ץʘʨʩʳ ʪʠʽʤʜʽʣʽʛʽ ʟʝʨʪʪʝʣʜʽ. 

ʐʪʘʤʜʘʨ ʉʘʙʫʨʦ ץʦʨʝʢʪʽʢ ʦʨʪʘʩʳʥʜʘ (SDA) ᴇʩʽʨʽʣʽʧ, 1Ĭ10  ʞᴅʥʝ 1Ĭ10  ʩʧʦʨʘ/ʤʣ 

ʢʦʥʮʝʥʪʨʘʮʠʷʣʘʨʳʥʜʘ ʢʦʥʠʜʠʷ ʩʫʩʧʝʥʟʠʷʣʘʨʳ ʜʘʡʳʥʜʘʣʜʳ. ʉʫʩʧʝʥʟʠʷ ײץʨʘʤʳʥʘ ʙʝʪʪʽʢ-ʙʝʣʩʝʥʜʽ ʟʘʪ 

ʨʝʪʽʥʜʝ 0,1%  Tween 80 ץʦʩʳʣʜʳ. ɿʘʣʘʣʜʘʫʜʘʥ ʢʝʡʽʥ, 5, 7 ʞᴅʥʝ 10-ʰʳ ʪᴅʫʣʽʢʪʝʨʪʝ ʢʝʥʝ ᴇʣʽʤʽʥʽש 

ʢᴇʨʩʝʪʢʽʰʪʝʨʽ ʪʽʨʢʝʣʽʧ, ʰʪʘʤʜʘʨʜʳש ʙʠʦʣʦʛʠʷʣʳץ ʙʝʣʩʝʥʜʽʣʽʢ ʜʝשʛʝʡʽ ʙʘסʘʣʘʥʜʳ.  

ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ ʟʝʨʪʪʝʣʛʝʥ ʰʪʘʤʜʘʨʜʳש ʧʘʪʦʛʝʥʜʽ ʙʝʣʩʝʥʜʽʣʽʛʽʥʜʝ ʝʣʝʫʣʽ 

ʘʡʳʨʤʘʰʳʣʳץʪʘʨ ʙʘʨ ʝʢʝʥʽʥ ʢᴇʨʩʝʪʪʽ. BScar2-09, BL1(ʪ)-09 ʞᴅʥʝ BCa3(m)-09 ʰʪʘʤʜʘʨʳ ʝש ʞʦסʘʨʳ 

ʪʠʽʤʜʽʣʽʢ ʢᴇʨʩʝʪʽʧ, ʩʳʥʘץʪʘʥ ᴇʪʢʝʥ ʝש ʞʦסʘʨʳ ʢʦʥʮʝʥʪʨʘʮʠʷ 80%-ʜʘʥ ʘʩʪʘʤ ᴇʨʤʝʢʰʽ ʢʝʥʝʣʝʨʽʥʽש 

ᴇʣʽʤʽʥ ʪʫʳʥʜʘʪʪʳ. ʕʢʩʧʦʟʠʮʠʷ ײʟʘץʪʳסʳ ʤʝʥ ᴇʨʤʝʢʰʽ ʢʝʥʝʣʝʨʽʥʽש ᴇʣʽʤ ʜʝשʛʝʡʽ ʘʨʘʩʳʥʜʘ ʦש 

ʢʦʨʨʝʣʷʮʠʷʣʳץ ʙʘʡʣʘʥʳʩ ʘʥʳץʪʘʣʜʳ 

ɸʣʳʥסʘʥ ʜʝʨʝʢʪʝʨ T. turkestani-ʛʝ ץʘʨʩʳ ʙʠʦʣʦʛʠʷʣʳץ ʢװʨʝʩʪʝ B. bassiana ʰʪʘʤʜʘʨʳʥ 

 ʰʽʥװ ʦʣʜʘʥʫץ ʣ ʥᴅʪʠʞʝʣʝʨʜʽ ʧʨʘʢʪʠʢʘʜʘײʳ ʙʘʨ ʝʢʝʥʽʥ ʢᴇʨʩʝʪʝʜʽ. ɸʣʘʡʜʘ ʙסʙʦʣʘʰʘ שʦʣʜʘʥʫʜʳץ

ʙᴇʣʽʥʛʝʥ ʰʪʘʤʜʘʨʜʳ ʜʘʣʘʣʳץ ʞʘסʜʘʡʜʘ ץʦʣʜʘʥʫ ʰʘʨʪʪʘʨʳʥ ʦשʪʘʡʣʘʥʜʳʨʫ ʞᴅʥʝ ʦʣʘʨʜʳ ᴇʩʽʤʜʽʢʪʝʨʜʽ 

ʠʥʪʝʛʨʘʮʠʷʣʘʥסʘʥ ץʦʨסʘʫ ʞװʡʝʣʝʨʽʥʝ ʝʥʛʽʟʫ ʙʦʡʳʥʰʘ ץʦʩʳʤʰʘ ʟʝʨʪʪʝʫʣʝʨ ץʘʞʝʪ. 

ʊʽʨʝʢ ʩᴇʟʜʝʨ: Beauveria bassiana, Tetranychus turkestani, ʙʠʦʣʦʛʠʷʣʳץ ʙʘץʳʣʘʫ, ʰʪʘʤʤ, 

ʧʘʪʦʛʝʥ. 

 

ʂʽʨʽʩʧʝ. ʊװʨʢʽʩʪʘʥ ᴇʨʤʝʢʰʽ ʢʝʥʝʩʽ (Tetranychus turkestani) ï ʞʘᴃʘʥʜʳץ ʘʫʳʣ 

ʰʘʨʫʘʰʳʣʳסʳʥʜʘ ʝץ שʘʫʽʧʪʽ ᴅʨʽ ʵʢʦʥʦʤʠʢʘʣʳץ ʪײʨסʳʜʘʥ ʤʘשʳʟʳ ʟʦʨ ʟʠʷʥʢʝʩʪʝʨʜʽש ʙʽʨʽ 

ʨʝʪʽʥʜʝ ʪʘʥʳʣסʘʥ. ɹײʣ ʬʠʪʦʬʘʛ ᴇʩʽʤʜʽʢʪʝʨʜʽש ᴇʪʝ ʢʝש ʘʫץʳʤʜʳ ʪװʨʣʝʨʽʥ ʟʘץʳʤʜʘʡʜʳ ï 

 ʳʟʜʳשʰʽʥ ʤʘװ ʳסʽʰʽʥʜʝ ʘʫʳʣ ʰʘʨʫʘʰʳʣʳ שʨʽ, ʦʥʳװʳʪʪʘ 1100-ʜʝʥ ʘʩʪʘʤ ᴇʩʽʤʜʽʢ ʪץʘʟʽʨʛʽ ʫʘץ

ʜʘץʳʣʜʘʨ, ʩᴅʥʜʽʢ ᴇʩʽʤʜʽʢʪʝʨ ʞᴅʥʝ ʘʨʘʤʰᴇʧʪʝʨ ʪʽʨʢʝʣʛʝʥ [1]. ᴆʨʤʝʢʰʽ ʢʝʥʝʥʽש ᴇʩʽʤʜʽʢʢʝ 

ʟʠʷʥʜʳ ᴅʩʝʨʽ ʦʥʳש ʞʘʩʫʰʘ ײץʨʘʤʳʥ ʩʦʨʳʧ, ʪʽʥʜʝʨʜʽ ʟʘץʳʤʜʘʫʳʥʘ ʥʝʛʽʟʜʝʣʛʝʥ, ʙײʣ 

ʭʣʦʨʦʟʜʳש ʧʘʡʜʘ ʙʦʣʫʳʥʘ, ʞʘʧʳʨʘץ ʪʽʥʜʝʨʽʥʽש ʥʝʢʨʦʟʳʥʘ ʞᴅʥʝ ʞʘʧʳʨʘץʪʘʨʜʳש ʤʝʨʟʽʤʽʥʝʥ 
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ʙײʨʳʥ ʪװʩʫʽʥʝ ʩʝʙʝʧ ʙʦʣʘʜʳ. ʇʦʧʫʣʷʮʠʷ ʩʘʥʳʥʳש ʞʦסʘʨʳ ʜʝשʛʝʡʽʥʜʝ T. turkestani ʜʘץʳʣ 

ᴇʥʽʤʜʽʣʽʛʽʥʽש ʘʡʪʘʨʣʳץʪʘʡ ʪᴇʤʝʥʜʝʫʽʥʝ ʩʝʙʝʧ ʙʦʣʫʳ ʤװʤʢʽʥ, ᴅʩʽʨʝʩʝ ʙײʣ ʟʠʷʥʢʝʩ װʰʽʥ 

 .ʪʘʨʜʘ [2]ץʜʘʡʣʘʨʳ ʙʘʨ ʘʡʤʘסʞʘ ץʦʣʘʡʣʳ ʢʣʠʤʘʪʪʳץ

 ʳʟʜʳ ᴇʩʽʤʜʽʢʪʝʨʛʝ ïשʤʘ ץʘʪʘʨ ʵʢʦʥʦʤʠʢʘʣʳץʳʥʜʘ T. turkestani ʙʽʨסʩʪʘʥ ʘʫʤʘץʘʟʘפ

ʤʘץʪʘ, ʢᴇʢᴇʥʽʩʪʝʨ (ץʳʟʘʥʘץ ,ץʠʷʨ, ʙײʨʳʰ ʞᴅʥʝ ʪ.ʙ.), ʞʝʤʽʩ-ʞʠʜʝʢʪʝʨ (ʘʣʤʘ, ʞװʟʽʤ, ײץʣʧʳʥʘʡ 

ʞᴅʥʝ ʪ.ʙ.) ʤʝʥ ʙײʨʰʘץ ʪץײʳʤʜʘʩ ʜʘץʳʣʜʘʨסʘ ʘʡʪʘʨʣʳץʪʘʡ ץʘʫʽʧ ʪᴇʥʜʽʨʝʜʽ. ɽʣʜʽש ʢᴇʧʪʝʛʝʥ 

ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ ʘʡʤʘץʪʘʨʳʥʜʘ ʞʘʫʳʥ-ʰʘʰʳʥʥʳש ʘʟ ʤᴇʣʰʝʨʽ ʤʝʥ ײץʨסʘץ ʢʣʠʤʘʪ ʙײʣ 

ʢʝʥʝʥʽש ʞʘʧʧʘʡ ʪʘʨʘʣʫʳʥʘ ʞᴅʥʝ ʢᴇʙʝʶʽʥʝ ץʦʣʘʡʣʳ ʞʘסʜʘʡ ʪʫסʳʟʘʜʳ, ʙײʣ ᴇʟ ʢʝʟʝʛʽʥʜʝ 

ʬʠʪʦʩʘʥʠʪʘʨʣʳץ ʘʭʫʘʣʜʳ ʢװʨʜʝʣʝʥʜʽʨʝʜʽ. 

T. turkestani-ʛʝ ץʘʨʩʳ ʢװʨʝʩʪʽש ʜᴅʩʪװʨʣʽ ᴅʜʽʩʽ ï ʭʠʤʠʷʣʳץ ʘʢʘʨʠʮʠʜʪʝʨʜʽ ץʦʣʜʘʥʫ. 

ɸʣʘʡʜʘ, ʙײʣ ʧʝʩʪʠʮʠʜʪʝʨʜʽײ שʟʘץ ʞᴅʥʝ ץʘʨץʳʥʜʳ ʧʘʡʜʘʣʘʥʳʣʫʳ ʢʝʥʝʥʽש ʨʝʟʠʩʪʝʥʪʪʽ 

ʧʦʧʫʣʷʮʠʷʣʘʨʳʥʳץ שʘʣʳʧʪʘʩʫʳʥʘ ʘʣʳʧ ʢʝʣʜʽ, ʩʦʥʳש ʩʘʣʜʘʨʳʥʘʥ ʭʠʤʠʷʣʳץ ᴅʜʽʩʪʽש 

ʪʠʽʤʜʽʣʽʛʽ ʘʡʪʘʨʣʳץʪʘʡ ʪᴇʤʝʥʜʝʜʽ [3]. ɹסײʘʥ ץʦʩʘ, ʧʝʩʪʠʮʠʜʪʝʨʜʽץ שʦʨʰʘסʘʥ ʦʨʪʘסʘ, ʧʘʡʜʘʣʳ 

ʞᴅʥʜʽʢʪʝʨʛʝ (ʵʥʪʦʤʦʬʘʛʪʘʨסʘ) ʞᴅʥʝ ʘʜʘʤ ʜʝʥʩʘʫʣʳסʳʥʘ ʢʝʨʽ ᴅʩʝʨ ʝʪʫʽ ʟʠʷʥʢʝʩʪʝʨʤʝʥ 

ʢװʨʝʩʪʽש ʙʘʣʘʤʘʣʳ ʞᴅʥʝ ʵʢʦʣʦʛʠʷʣʳץ ץʘʫʽʧʩʽʟ ᴅʜʽʩʪʝʨʽʥ ʽʟʜʝʫʜʽש ᴇʟʝʢʪʽʣʽʛʽʥ ʘʨʪʪʳʨʳʧ ʦʪʳʨ 

[4]. ʆʩʳ ʪײʨסʳʜʘ ʙʠʦʣʦʛʠʷʣʳץ ʙʘץʳʣʘʫ ᴅʜʽʩʪʝʨʽ, ᴅʩʽʨʝʩʝ ʵʥʪʦʤʦʧʘʪʦʛʝʥʜʽ ʩʘשʳʨʘʫײץʣʘץʪʘʨʜʳ 

 .ʘʨʘʩʪʳʨʳʣʘʜʳץ ʳʪ ʨʝʪʽʥʜʝסʦʣʜʘʥʫ ʢʝʣʝʰʝʛʽ ʟʦʨ ʙʘץ

ɸʪʘʧ ʘʡʪץʘʥʜʘ, Beauveria bassiana (Bals.) Vuill. (Ascomycota: Hypocreales) ʪװʨʽ ʝʨʝʢʰʝ 

 ʽʰʽʥʜʝ שʜʝʥʝʣʽʣʝʨʛʝ, ʩʦʥʳץʨʣʽ ʙʫʥʘװᴅʨʪ ץʣʘײץʳʨʘʫשʣ ʩʘײʪʫʜʳʨʘʜʳ, ʩʝʙʝʙʽ ʙ ץʫʰʳʣʳסʳʟʳץ

T. turkestani-ʛʝ ץʘʪʳʩʪʳ ʞʦסʘʨʳ ʚʠʨʫʣʝʥʪʪʽʣʽʢ ʢᴇʨʩʝʪʝʜʽ. ɹײʣ ʩʘשʳʨʘʫײץʣʘץʪʳש ʧʘʪʦʛʝʥʜʽ 

ᴅʩʝʨ ʝʪʫ ʤʝʭʘʥʠʟʤʽ ï ʛʠʬʪʝʨʜʽש ʢʝʥʝʥʽש ʢʫʪʠʢʫʣʘʩʳ ʘʨץʳʣʳ ʝʥʫʽ, ʢʝʡʽʥ ʛʝʤʦʮʝʣʴʜʽ 

ʢʦʣʦʥʠʟʘʮʠʷʣʘʫ ʞᴅʥʝ ʤʠʢʦʟʜʳש ʜʘʤʫʳ ʥᴅʪʠʞʝʩʽʥʜʝ ʠʝʩʽʥʽש ᴇʣʽʤʽʥʝ ʘʣʳʧ ʢʝʣʝʜʽ [5]. B. 

bassiana-ʥʳש T. turkestani-ʛʝ ץʘʨʩʳ ʪʠʽʤʜʽʣʽʛʽ ʙʽʨץʘʪʘʨ ʟʝʨʪʪʝʫʣʝʨʤʝʥ ʜᴅʣʝʣʜʝʥʛʝʥʽʤʝʥ, ʦʥʳש 

ʙʠʦʣʦʛʠʷʣʳץ ʙʝʣʩʝʥʜʽʣʽʛʽ ץʦʣʜʘʥʳʣסʘʥ ʰʪʘʤסʘ, ʵʢʦʣʦʛʠʷʣʳץ ʞʘסʜʘʡʣʘʨסʘ ʞᴅʥʝ ץʦʣʜʘʥʫ 

ᴅʜʽʩʽʥʝ ʙʘʡʣʘʥʳʩʪʳ ʘʡʪʘʨʣʳץʪʘʡ ᴇʟʛʝʨʽʧ ʦʪʳʨʘʜʳ [6,7]. 

ɿʝʨʪʪʝʫ ʤʘץʩʘʪʳ ï T. turkestani-ʛʝ ץʘʨʩʳ Beauveria bassiana ʞʝʨʛʽʣʽʢʪʽ ʰʪʘʤʜʘʨʳʥʳש 

ʙʠʦʣʦʛʠʷʣʳץ ʙʝʣʩʝʥʜʽʣʽʛʽʥ ʟʝʨʪʭʘʥʘʣʳץ ʞʘסʜʘʡʜʘ ʙʘסʘʣʘʫ. ɹײʣ ʟʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ 

ᴇʩʽʤʜʽʢʪʝʨʜʽ ʙʠʦʣʦʛʠʷʣʳץ ץʦʨסʘʫ ʙʘסʜʘʨʣʘʤʘʣʘʨʳʥʘ ʝʥʛʽʟʫ װʰʽʥ ʝש ʧʝʨʩʧʝʢʪʠʚʘʣʳ 

ʠʟʦʣʷʪʪʘʨʜʳ ʘʥʳץʪʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ ʞᴅʥʝ ʙײʣ ʟʘʤʘʥʘʫʠ ʪײʨʘץʪʳ ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳʥ 

ʜʘʤʳʪʫ ʪʘʣʘʧʪʘʨʳʥʘ ʩʘʡ ʢʝʣʝʜʽ. 

ɿʝʨʪʪʝʫ ʤʘʪʝʨʠʘʣʜʘʨʳ ʤʝʥ ᴅʜʽʩʪʝʤʝʩʽ. Tetranychus turkestani ʧʦʧʫʣʷʮʠʷʩʳʥ Ϻʩʽʨʫ 

Ϯʰʽʥ Ϩʘʞʝʪʪʽ Ϻʩʽʤʜʽʢʪʝʨʜʽ Ϻʩʽʨʫ.   ɿʝʨʪʪʝʫʜʝ ʢᴅʜʽʤʛʽ ʙײʨʰʘץ (Phaseolus vulgaris L., Fabales: 

Fabaceae) ᴇʩʽʤʜʽʢʪʝʨʽ ʧʘʡʜʘʣʘʥʳʣʜʳ, ʦʣʘʨ ʢʣʠʤʘʪʪʳץ ʢʘʤʝʨʘ ʞʘסʜʘʡʳʥʜʘ ᴇʩʽʨʽʣʜʽ. ᴆʩʽʨʫ 

ʰʘʨʪʪʘʨʳ ʢʝʣʝʩʽʜʝʡ ʙʦʣʜʳ: ʪʝʤʧʝʨʘʪʫʨʘ 25Ñ2ÁC, ʘʫʘʥʳש ʩʘʣʳʩʪʳʨʤʘʣʳ ʳʣסʘʣʜʳʣʳסʳ 

65Ñ5%, ʬʦʪʦʧʝʨʠʦʜ 16 ʩʘסʘʪ ʞʘʨʳץ ʞᴅʥʝ 8 ʩʘסʘʪ ץʘʨʘסשʳʣʳץ. ʊץײʳʤʜʘʨ ʧʣʘʩʪʠʢ 

ʢʦʥʪʝʡʥʝʨʣʝʨʛʝ (ʜʠʘʤʝʪʨʽ 15 ʩʤ) ʩʝʙʽʣʜʽ, ʦʣʘʨ ʩʪʝʨʠʣʴʜʝʥʛʝʥ ʪʦʧʳʨʘץ ʩʫʙʩʪʨʘʪʳʤʝʥ 

ʪʦʣʪʳʨʳʣסʘʥ. ᴆʩʽʨʽʣʛʝʥ ʙײʨʰʘץ ᴇʩʽʤʜʽʢʪʝʨʽ ʟʝʨʪʭʘʥʘʣʳץ T. turkestani ᴇʨʤʝʢʰʽ ʢʝʥʝʩʽʥʽש 

ʧʦʧʫʣʷʮʠʷʩʳʥ ײʩʪʘʫסʘ ʞᴅʥʝ ʪᴅʞʽʨʠʙʝʣʝʨʜʝ ʩʪʘʥʜʘʨʪʪʳ ץʦʨʝʢʪʽʢ ʩʫʙʩʪʨʘʪ (ʞʘʧʳʨʘץ 

ʜʠʩʢʽʣʝʨʽ) ʢᴇʟʽ ʨʝʪʽʥʜʝ ץʦʣʜʘʥʳʣʜʳ. 

ʕʢʩʧʝʨʠʤʝʥʪʪʝʨʜʝ P. vulgaris ᴇʩʽʤʜʽʛʽʥʜʝ ᴇʩʽʨʽʣʛʝʥ T. turkestani ʟʝʨʪʭʘʥʘʣʳץ 

ʧʦʧʫʣʷʮʠʷʩʳ ʧʘʡʜʘʣʘʥʳʣʜʳ. ɹײʣ ʞʘסʜʘʡʜʘ ʤʠʢʨʦʢʣʠʤʘʪ ʢʝʣʝʩʽʜʝʡ ʧʘʨʘʤʝʪʨʣʝʨʤʝʥ 

 ,ʳ 50Ñ10%סʘʣʜʳʣʳסʩʘʣʳʩʪʳʨʤʘʣʳ ʳʣ שʘʤʪʘʤʘʩʳʟ ʝʪʽʣʜʽ: ʪʝʤʧʝʨʘʪʫʨʘ 28Ñ1ÁC, ʘʫʘʥʳץ

ʬʦʪʦʧʝʨʠʦʜ 16 ʩʘסʘʪ ʞʘʨʳץ ʞᴅʥʝ 8 ʩʘסʘʪ ץʘʨʘסשʳʣʳץ. ɸʪʘʣסʘʥ ʤʠʢʨʦʢʣʠʤʘʪʪʳץ ʧʘʨʘʤʝʪʨʣʝʨ 

ʬʠʪʦʬʘʛ ʧʦʧʫʣʷʮʠʷʩʳʥʳש ʪײʨʘץʪʳ ʜʘʤʫʳʥʘ ʞʘסʜʘʡ ʞʘʩʘʧ, ʪᴅʞʽʨʠʙʝʣʝʨʜʽ ʞװʨʛʽʟʫ װʰʽʥ 

ʤʘשʳʟʜʳ ʙʦʣʜʳ. 

ʕʥʪʦʤʦʧʘʪʦʛʝʥʜʽ ʩʘϬʳʨʘʫϨϰʣʘϨʪʘʨʜʳϬ ʠʟʦʣʷʪʪʘʨʳʥ ʘʣʫ. ɿʝʨʪʪʝʫʜʝ Beauveria 

bassiana ʵʥʪʦʤʦʧʘʪʦʛʝʥʜʽ ʩʘשʳʨʘʫײץʣʘסʳʥʳש ʘʣʪʳ ʰʪʘʤʤʳ ʧʘʡʜʘʣʘʥʳʣʜʳ. ɹײʣ ʰʪʘʤʜʘʨ 

 ʘʥ: ɸʣʤʘʪʳסʪʘʨʳʥʘʥ ʙᴇʣʽʥʽʧ ʘʣʳʥץʳʩ ʘʡʤʘסʩʪʽʢ-ʰʳװʪשʩʪʽʢ ʞᴅʥʝ ʦװʪשʦ שʩʪʘʥʥʳץʘʟʘפ

ʦʙʣʳʩʳ (ʉʘʨץʘʥ ʘʫʜʘʥʳ), ɾʘʤʙʳʣ ʦʙʣʳʩʳ (פʦʨʜʘʡ ʘʫʜʘʥʳ) ʞᴅʥʝ ʊװʨʢʽʩʪʘʥ ʦʙʣʳʩʳ 

(ʄʘץʪʘʘʨʘʣ ʘʫʜʘʥʳ) (1-ʢʝʩʪʝ). 
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1-ʢʝʩʪʝ ï Beauveria bassiana ʩʘשʳʨʘʫײץʣʘסʳʥʳש ʰʪʘʤʜʘʨʳ 

 

 

 

ᴄʨʙʽʨ ʰʪʘʤʤ װʰʽʥ ʩʪʘʥʜʘʨʪʪʳ ʢʦʥʠʜʠʷ ʩʫʩʧʝʥʟʠʷʩʳ ʜʘʡʳʥʜʘʣʜʳ. ʉʧʦ-ʨʘʣʘʨʜʳ 

ʩʘʥʜʳץ ʝʩʝʧʪʝʫ ɻʦʨʷʝʚ ʢʘʤʝʨʘʩʳʥʜʘ (ʢᴇʣʝʤʽ 0,9 ʤʢʣ) Ĭ400 װʣʢʝʡʪʫʜʝ ʤʠʢʨʦʩʢʦʧ ʘʨץʳʣʳ 

ʞװʨʛʽʟʽʣʜʽ. ɾײʤʳʩ ʩʫʩʧʝʥʟʠʷʩʳ 100 ʤʣ ʩʪʝʨʠʣʴʜʝʥʛʝʥ ʜʠʩʪʠʣʜʝʥʛʝʥ ʩʫסʘ 1Ĭ10  ʞᴅʥʝ 1Ĭ10  

ʢʦʥʠʜʠʷ/ʤʣ ʩʦסשʳ ʢʦʥʮʝʥʪʨʘʮʠʷʤʝʥ ʜʘʡʳʥʜʘʣʜʳ, ʙײʣ ʵʥʪʦʤʦʧʘʪʦʛʝʥʜʽ ʩʘשʳʨʘʫײץʣʘץʪʘʨʜʳ 

ʪʝʩʪʽʣʝʫ װʰʽʥ ʩʪʘʥʜʘʨʪʪʳ ʙʠʦʣʦʛʠʷʣʳץ ʞװʢʪʝʤʝʛʝ ʩᴅʡʢʝʩ ʢʝʣʝʜʽ [8]. ʉʧʦʨʘʣʘʨʜʳש ʙʝʪʽʥʝ 

ʞʘץʩʳ ʩʽשʫʽ ʞᴅʥʝ ʩʫʩʧʝʥʟʠʷʥʳש ʪʝש ʪʘʨʘʣʫʳ װʰʽʥ ᴅʨʙʽʨ ʩʫʩʧʝʥʟʠʷסʘ 0,1% (çʢᴇʣʝʤ/ʢᴇʣʝʤè) 

ʢʦʥʮʝʥʪʨʘʮʠʷʩʳʤʝʥ ʙʝʡʠʦʥʦʛʝʥʜʽ ʜʝʪʝʨʛʝʥʪ Tween 80 ץʦʩʳʣʜʳ. 

T. turkestani-Ϥʘ Ϩʘʪʳʩʪʳ ʧʘʪʦʛʝʥʜʽʣʽʢʪʽ ʙʘϤʘʣʘʫ.  T.turkestani ʪװʨʽʥʝ ץʘʨʩʳ 

ʵʥʪʦʤʦʧʘʪʦʛʝʥʜʽ ʩʘשʳʨʘʫײץʣʘץʪʘʨʜʳש ʪʠʽʤʜʽʣʽʛʽʥ ʘʥʳץʪʘʫ  ʢʣʠʤʘʪʪʳץ ʢʘʤʝʨʘʜʘ 25Ñ1 ÁC 

ʪʝʤʧʝʨʘʪʫʨʘʜʘ ʞᴅʥʝ 70Ñ5% ʩʘʣʳʩʪʳʨʤʘʣʳ ʳʣסʘʣʜʳʣʳץʪʘ ʞװʨʛʽʟʽʣʜʽ. ᴄʨʙʽʨ ᴇשʜʝʫ ʥײʩץʘʩʳ 

 ʘʡʪʘʣʘʤʘʜʘץ ʦʣʜʘʥʳʣʳʧ, ᴅʨץ (ʰʘʣʘʨʳʥʜʘץʜʠʘʤʝʪʨʽ 15 ʩʤ ʇʝʪʨʠ ʪʘʙʘ) ʘʡʪʘʣʘʤʘץ ʰʽʥ ʪᴇʨʪװ

20 T. Turkestani ʜʘʨʘʣʘʨʳ ʦʨʥʘʣʘʩʪʳʨʳʣʜʳ.  

ʇʝʪʨʠ ʪʘʙʘץʰʘʣʘʨʳʥʘ ʘʣʜʳʤʝʥ ʳʣסʘʣʜʘʥʜʳʨʳʣסʘʥ ʤʘץʪʘ ʪᴇʩʝʣʽʧ, ʩʦʜʘʥ ʢʝʡʽʥ ʬʘʩʦʣʴ 

ʞʘʧʳʨʘץʪʘʨʳ ʘʙʘʢʩʠʘʣʴʜʳ (ʪᴇʤʝʥʛʽ) ʞʘסʳ ʞʦסʘʨʳ ץʘʨʘʪʳʧ ʦʨʥʘʣʘʩʪʳʨʳʣʜʳ. ᴄʨ 

ʞʘʧʳʨʘץʪʳש ʩʘסʘץ ʙᴇʣʽʛʽʥ ʳʣסʘʣʜʘʥʜʳʨʳʣסʘʥ ʤʘץʪʘסʘ ʙʘʪʳʨʳʧ, ʞʘʧʳʨʘץʪʘʨʜʳש ʪʽʨʰʽʣʽʛʽ 

ʙʘʨʣʳץ ʵʢʩʧʝʨʠʤʝʥʪ ʙʘʨʳʩʳʥʜʘ ʩʘץʪʘʣʜʳ. T. turkestani ʠʤʘʛʦ ʪװʨʣʝʨʽ ʞʽשʽʰʢʝ ץʳʣץʘʣʘʤʤʝʥ 

ᴅʨ ʞʘʧʳʨʘץץʘ ʢᴇʰʽʨʽʣʜʽ. 

Beauveria bassiana ʰʪʘʤʜʘʨʳ, ʘʪʘʧ ʘʡʪץʘʥʜʘ BL1(k)-09, BScar2-09, BL1(ʪ)-09, BP2-12, 

BCa3(m)-09 ʞᴅʥʝ Bel4-09, 1Ĭ10  ʞᴅʥʝ 1Ĭ10  ʢʦʥʠʜʠʷ/ʤʣ ʢʦʥʮʝʥʪʨʘʮʠʷʩʳʥʜʘ ʢʦʥʠʜʠʷ 

ʩʫʩʧʝʥʟʠʷʣʘʨʳ ʪװʨʽʥʜʝ ʜʘʡʳʥʜʘʣʜʳ. ʉʫʩʧʝʥʟʠʷʣʘʨ ʞʘʧʳʨʘץʪʘʨסʘ ײʩʘץ ʙװʨʽʢʢʽʰ ʘʨץʳʣʳ ᴅʨ 

 ʥʜʝʨʜʝ ʪʽʨʽװʘ 2 ʤʣ ʤᴇʣʰʝʨʽʥʜʝ ʰʘʰʳʣʜʳ. ɿʘʣʘʣʜʘʫʜʘʥ ʢʝʡʽʥ 3, 5, 7 ʞᴅʥʝ 10 ʢסʘʡʪʘʣʘʤʘץ

ʞᴅʥʝ ᴇʣʛʝʥ ʞᴅʥʜʽʢʪʝʨ ʩʘʥʳ ʪʽʨʢʝʣʜʽ. ᴆʣʛʝʥ ʢʝʥʝʣʝʨ ʳʣסʘʣʜʘʥʜʳʨʳʣסʘʥ ʬʠʣʴʪʨʣʽʢ ץʘסʘʟסʘ 

ʩʘʣʳʥסʘʥ ʇʝʪʨʠ ʪʘʙʘץʰʘʣʘʨʳʥʘ ʘʫʳʩʪʳʨʳʣʳʧ, 14 ʢװʥ ʙʦʡʳ ʩʧʦʨʘ ʪװʟʽʣʫʽʥ ʙʘץʳʣʘʫ װʰʽʥ 

ʩʘץʪʘʣʜʳ. ʄʠʢʦʟʜʳץ ʵʪʠʦʣʦʛʠʷʥʳ ʨʘʩʪʘʫ װʰʽʥ ʞץײʪʳʨʳʣסʘʥ ʢʝʥʝʣʝʨʜʝʥ ʧʨʝʧʘʨʘʪʪʘʨ 

ʜʘʡʳʥʜʘʣʳʧ, ʤʠʢʨʦʩʢʦʧʧʝʥ ʟʝʨʪʪʝʣʜʽ. ɹʘץʳʣʘʫ װʰʽʥ, ʢʝʥʝʣʝʨʤʝʥ ʪʦʣʪʳʨʳʣסʘʥ ʞʘʧʳʨʘץʪʘʨ 

ʩʫ ʤʝʥ Tween 80 (0,1%) ץʦʩʳʣסʘʥ ʝʨʽʪʽʥʜʽʤʝʥ ʟʘʣʘʣʜʘʥʜʳ [9]. 

ʐʪʘʤʜʘʨ ʘʨʘʩʳʥʜʘסʳ ʩʪʘʪʠʩʪʠʢʘʣʳץ ʤʘשʳʟʜʳ ʘʡʳʨʤʘʰʳʣʳץʪʘʨ (P < 0,01) ᴇʣʫ 

ʜʝשʛʝʡʽ ʜʝʨʝʢʪʝʨʽ ʙʦʡʳʥʰʘ ʜʠʩʧʝʨʩʠʦʥʜʳ ʪʘʣʜʘʫ (ANOVA) ᴅʜʽʩʽʤʝʥ ʘʥʳץʪʘʣʜʳ. 

ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ ʞᴅʥʝ ʦʣʘʨʜʳ ʪʘʣץʳʣʘʫ. ᴆʪʢʽʟʽʣʛʝʥ ʵʢʩʧʝʨʠʤʝʥʪ ʙʘʨʳʩʳʥʜʘ 

Beauveria bassiana ʩʘשʳʨʘʫײץʣʘסʳʥʳש ʘʣʪʳ ʰʪʘʤʳʥʳש Tetranychus turkestani ʢʝʥʝʩʽʥʝ 

ʨʣʽ ʢʦʥʠʜʠʡ ʢʦʥʮʝʥʪʨʘʮʠʷʣʘʨʳʥʜʘ (10װʘʪʳʩʪʳ ʧʘʪʦʛʝʥʜʽʛʽ ᴅʨʪץ  ʞᴅʥʝ 10 ) ʙʘסʘʣʘʥʜʳ. 

ɸʣʳʥסʘʥ ʜʝʨʝʢʪʝʨ ᴅʨʙʽʨ ʰʪʘʤʤʥʳש ᴅʩʝʨʽʥʝʥ ʢʝʥʝʣʝʨ ᴇʣʽʤ-ʞʽʪʽʤʽʥʽש ᴇʟʛʝʨʫ ʜʠʥʘʤʠʢʘʩʳʥ 

ʘʥʳץʪʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʜʽ. ʊᴇʤʝʥʜʝ ʙʘץʳʣʘʫ ʢʝʟʝשʜʝʨʽʥʽש ᴅʨʪװʨʣʽ ʩʘʪʳʣʘʨʳʥʜʘ ᴅʩʝʨ ʝʪʫ 

ʪʠʽʤʜʽʣʽʛʽʥ ʢᴇʨʩʝʪʝʪʽʥ ʩʘʣʳʩʪʳʨʤʘʣʳ ʥᴅʪʠʞʝʣʝʨ ʢʝʣʪʽʨʽʣʛʝʥ (2-ʢʝʩʪʝ). 

 

 

 

ʐʪʘʤʤ ɹᴇʣʽʥʽʧ ʘʣʳʥסʘʥ ʦʨʥʳ ʤʝʥ ʞʳʣʜʘʨʳ ɸʣʳʥסʘʥ ʦʙʲʝʢʪ 

BL1(k)-09 ɾʘʤʙʳʣ ʦʙʣʳʩʳ, פʦʨʜʘʡ ʘʫʜʘʥʳ, 2009 ʞ. ʤʘʫʩʳʤ Lepidoptera 

BScar2-09 ɾʘʤʙʳʣ ʦʙʣʳʩʳ, פʦʨʜʘʡ ʘʫʜʘʥʳ, 2009 ʞ. ʪʘʤʳʟ Coleoptera 

BL1(ʪ)-09 ɾʘʤʙʳʣ ʦʙʣʳʩʳ, פʦʨʜʘʡ ʘʫʜʘʥʳ, 2009 ʞ. ʤʘʫʩʳʤ Coleoptera 

BP2-12 ɸʣʤʘʪʳ ʦʙʣʳʩʳ, ʉʘʨץʘʥ, 2012 ʞ. ʪʘʤʳʟ.  Hemiptera 

BCa3(m)-09 ʊװʨʢʽʩʪʘʥ ʦʙʣʳʩʳ, ʄʘץʪʘʘʨʘʣ ʘʫʜʘʥʳ, 2009 ʞ. 

ʤʘʫʩʳʤ 

Coleoptera 

BEL-09 ʊװʨʢʽʩʪʘʥ ʦʙʣʳʩʳ, ʄʘץʪʘʘʨʘʣ ʘʫʜʘʥʳ, 2009 ʞ. 

ʤʘʫʩʳʤ 

Coleoptera 
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2-ʢʝʩʪʝ ï Beauveria bassiana ʵʥʪʦʤʦʧʘʪʦʛʝʥʜʽ ʰʪʘʤʜʘʨʳʥʳש Tetranychus turkestani-ʛʝ ᴅʩʝʨʽ 

ʥᴅʪʠʞʝʩʽʥʜʝ ʪʽʨʢʝʣʛʝʥ ᴇʣʫ ʜʝשʛʝʡʽʥʽש ʢᴇʨʩʝʪʢʽʰʪʝʨʽ 

 

ˉʈ/ʩ ʐʪʘʤʜʘʨ ʂʦʥʮʝʥʪʨʘʮʠʷ ᴆʣʫ ʜʝשʛʝʡʽ, ʢװʥʜʝʨ, % 

3 5 7 10 

1 BL1(k)-09 

 

107 2,5±2,5 15,0±2,8 17,5±2,5 30,0±5,7 

108 0,0 12,5±2,5 27,5±7,5 35,0±5,0 

2 BScar2-09 

 

107 2.5±2,5 20,0±8,16 30,0±12,9 65,0±5,0 

108  32,5±8 45,0±9,5 70,0±5,7 88±6,0 

3 BL1(ʪ)-09  107 0,0 50,0±9,0 68,0±15 83±6,0 

108 2,5±2,5 32,5±4,7 55,0±5,0 93,0±5,0 

4 Bp2-12 107 0,0 12,5±6,29 22,5±6,2 35,0±5,0 

108 0,0 12,5±2,5 27,5±4,7 45,0±5,0 

5 BCa3(m) -09 107 0,0 25,0±5,0 42,5±6,2 65,0±8,6 

108 0,0 45,0±6,4 72,0±3,0 88,0±8 

6 Bel4-09 107 0,0 7,5±2,5 12,5±2,5 30,0±5,7 

  108 0,0 20,0±6,0 35±9,0 45±15 

ɹʘץʳʣʘʫ 0,0 0,0 0,0 0,0 

P ʤᴅʥʽ (P < 0.01) 

 

ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ B. bassiana ʰʪʘʤʤʜʘʨʳʥʳש Tetranychus turkestani-ʛʝ ץʘʨʩʳ 

ʚʠʨʫʣʝʥʪʪʽʣʽʛʽʥʜʝ ʩʪʘʪʠʩʪʠʢʘʣʳץ ʪײʨסʳʜʘʥ ʤʘשʳʟʜʳ ʘʡʳʨʤʘʰʳʣʳץʪʘʨʜʳש ʙʘʨ ʝʢʝʥʽʥ 

ʢᴇʨʩʝʪʪʽ (P<0.01). BScar2-09, BL1(ʪ)-09 ʞᴅʥʝ BCa3(m)-09 ʰʪʘʤʜʘʨʳ ʝש ʞʦסʘʨʳ ʪʠʽʤʜʽʣʽʢ 

ʪʘʥʳʪʳʧ, 10-ʪᴅʫʣʽʢʪʝ ʢʝʥʝʣʝʨʜʽ88-93% ש-ʳʥʳש ᴇʣʫ ʜʝשʛʝʡʽʥ ʪʫʳʥʜʘʪʪʳ. ɹײʣ ʨʝʪʪʝ BScar2-09 

ʰʪʘʤʳ ʝש ʞʳʣʜʘʤ ᴅʩʝʨ ʢᴇʨʩʝʪʽʧ (3-ʰʽ ʪᴅʫʣʽʢʪʝᴇʣʫ ʜʝשʛʝʡʽï 32.5Ñ8%), ʘʣ BL1(ʪ)-09 ʧʝʥ 

BCa3(m)-09 ʰʪʘʤʜʘʨʳ ʙʘʷʫ, ʙʽʨʘץ ʘʡץʳʥ ᴅʩʝʨʽʤʝʥ ʝʨʝʢʰʝʣʝʥʜʽ ï ʪᴅʞʽʨʠʙʝ ʩʦשʳʥʜʘ ᴇʣʫ 

ʜʝשʛʝʡʽʥʽש ʢᴇʨʩʝʪʢʽʰʪʝʨʽ ʢװʨʪ ʘʨʪʪʳ (1-ʩʫʨʝʪ).  

 

 
 

1-ʩʫʨʝʪ ï ᴄʨ ʪװʨʣʽ ʩʘשʳʨʘʫײץʣʘץ ʰʪʘʤʜʘʨʳʥʘ ʙʘʡʣʘʥʳʩʪʳ ᴇʣʫ ʜʝשʛʝʡʽʥʽש ʢᴇʨʩʝʪʢʽʰʪʝʨʽ 

 

 ʘʥ ʰʪʘʤʤʜʘʨ (BL1(k)-09, Bp2-12, Bel4-09) ʦʨʪʘʰʘ ʪʠʽʤʜʽʣʽʢ ʢᴇʨʩʝʪʽʧ, 35-45% ᴇʣʫסʘʣפ

ʜʝשʛʝʡʽʥ ʪʫʳʥʜʘʪʪʳ. ɹʘʨʣʳץ ʞʘסʜʘʡʣʘʨʜʘ ʘʡץʳʥ ʜʦʟʘʣʳץ ʪᴅʫʝʣʜʽʣʽʢ ʙʘʡץʘʣʜʳ ï ʢʦʥ-

ʮʝʥʪʨʘʮʠʷʥʳ 10-ʜʝʥ 10-ʛʝ ʜʝʡʽʥ ʘʨʪʪʳʨʫ ʚʠʨʫʣʝʥʪʪʽʣʽʢʪʽ ʩʝʥʽʤʜʽ ʪװʨʜʝ ʢװʰʝʡʪʪʽ (P < 0.01). 



78  

ʆʩʳסʘʥ ʙʘʡʣʘʥʳʩʪʳ BScar2-09, BL1(ʪ)-09 ʞᴅʥʝ BCa3(m)-09 ʰʪʘʤʤʜʘʨʳʥ T. turkestani-ʜʽ 

ʙʠʦʣʦʛʠʷʣʳץ ʞʦʣʤʝʥ ʙʘץʳʣʘʫʜʘ ʝש ʧʝʨʩʧʝʢʪʠʚʪʽ ʪʘשʜʘʫ ʨʝʪʽʥʜʝ ײʩʳʥʫסʘ ʙʦʣʘʜʳ. BScar2-09 

(Beauveria bassiana) ʰʪʘʤʳʥʳ1 שĬ10  ʢʦʥʠʜʠʡ/ʤʣ ʢʦʥʮʝʥʪʨʘʮʠʷʩʳʥ-ʜʘסʳ ʩʫʩʧʝʥʟʠʷʩʳʤʝʥ 

ʟʘʣʘʣʜʘʥʜʳʨʳʣסʘʥ ʢʝʥʝʣʝʨʜʽש ᴇʣʽʤʽʥʝʥ ʢʝʡʽʥ, ʤʠʮʝʣʠʡ ʜʘʤʫʳʥ ʙʘץʳʣʘʫ ʤʘץʩʘʪʳʥʜʘ ᴇʣʽ 

ʢʝʥʝʣʝʨ ʙᴇʣʤʝ ʪʝʤʧʝʨʘʪʫʨʘʩʳʥʜʘ ʳʣסʘʣʜʘʥʜʳʨʳʣסʘʥ ʢʘʤʝʨʘ-ʣʘʨסʘ ʦʨʥʘʣʘʩʪʳʨʳʣʜʳ. 3-5 

ʪᴅʫʣʽʢʪʝʥ ʢʝʡʽʥ ᴇʣʽ ʢʝʥʝʣʝʨʜʽש ʜʝʥʝ ʙʝʪʽʥʜʝ B. bassiana-סʘ ʪᴅʥ ʤʠʮʝʣʠʡʜʽש ʩʳʨʪץʘ ʰʳסʫʳ 

ʙʘʡץʘʣʜʳ. ɹʘץʳʣʘʫ ʥײʩץʘʩʳʥʜʘ ʤʠʮʝʣʠʡʜʽש ᴇʩʫʽ ʙʘʡץʘʣʤʘʜʳ.  

ʇʘʪʦʛʝʥʜʽ ʤʦʨʬʦʣʦʛʠʷʣʳץ ʩᴅʡʢʝʩʪʝʥʜʽʨʫ װʰʽʥ ʟʘʣʘʣʜʘʥסʘʥ ʢʝʥʝʣʝʨʜʽש ʙʝʪʽʥʝʥ ʙᴇʣʽʥʽʧ 

ʘʣʳʥסʘʥ ʢʦʥʠʜʠʷʣʘʨ ʉʘʙʫʨʦ ʘʛʘʨʳʥʘ ʝʛʽʣʜʽ. ʂʦʣʦʥʠʷʣʘʨʜʳש ᴇʩʫʽ 25ÁC ʪʝʤʧʝʨʘʪʫʨʘʜʘ 7-10 

ʢװʥ ʙʦʡʳ ʙʘץʳʣʘʥʜʳ. B. bassiana-סʘ ʪᴅʥ ʤʦʨʬʦʣʦʛʠʷʣʳץ ʙʝʣʛʽʣʝʨʽ ʙʘʨ ʢʦʣʦʥʠʷʣʘʨʜʳש ʜʘʤʫʳ 

ʢʝʥʝʣʝʨʜʽש ᴇʣʽʤʽʥʝ ʩʘשʳʨʘʫײץʣʘץ ʠʥʬʝʢʮʠʷʩʳʥʳש ʩʝʙʝʧ ʙʦʣסʘʥʳʥ ʜᴅʣʝʣʜʝʜʽ (2-ʩʫʨʝʪ). 

 

 
 

2-ʩʫʨʝʪ ï Beauveria bassiana BScar2-09 ʰʪʘʤʳ: 

A ï ʉʘʙʫʨʦ-ʜʝʢʩʪʨʦʟʜʳ ʘʛʘʨ (SDA) ץʦʨʝʢʪʽʢ ʦʨʪʘʩʳʥʜʘ ʢʦʣʦʥʠʷʥʳש ᴇʩʫʽ; B ï ʢʦʣʦʥʠʷʥʳש ʘʩʪʳסשʳ 

ʙʝʪʽ; C ï 1Ĭ10  ʢʦʥʠʜʠʡ/ʤʣ ʢʦʥʮʝʥʪʨʘʮʠʷʩʳʥʳש T. turkestani-ʛʝ ᴅʩʝʨʽ; D ï 1Ĭ10  ʢʦʥʠʜʠʡ/ʤʣ 

ʢʦʥʮʝʥʪʨʘʮʠʷʩʳʥʳש T. turkestani-ʛʝ ᴅʩʝʨʽ; E ï B. bassiana ʢʦʥʠʜʠʷʣʘʨʳ (ʩʧʦʨʘʣʘʨʳ) 

 

 ɹײʣ ʟʝʨʪʪʝʫʜʽש ʥᴅʪʠʞʝʣʝʨʽ B. bassiana ʠʟʦʣʷʪʪʘʨʳʥʳש T. turkestani-ʛʝ ץʘʨʩʳ ʪʠʽʤʜʽ 

ʙʠʦʣʦʛʠʷʣʳץ ʙʘץʳʣʘʫʰʳ ʘʛʝʥʪʪʝʨ ʨʝʪʽʥʜʝ ʘʡʪʘʨʣʳץʪʘʡ ᴅʣʝʫʝʪʽʥ ʢᴇʨʩʝʪʝʜʽ. ɹײʣ ʟʠʷʥʢʝʩ ʘʫʳʣ 

ʰʘʨʫʘʰʳʣʳסʳʥʜʘ ʢʝש ʪʘʨʘʣסʘʥ ʞᴅʥʝ ʵʢʦʥʦʤʠʢʘʣʳץ ʞʘסʳʥʘʥ ץʘʫʽʧʪʽ. ɸʣʪʳ ʪװʨʣʽ ʰʪʘʤʤ 

ʙʦʡʳʥʰʘ ʚʠʨʫʣʝʥʪʪʽʣʽʢʪʽש ᴇʟʛʝʨʛʽʰʪʽʛʽ ʰʪʘʤʜʳ ʜײʨʳʩ ʪʘשʜʘʫ ץʘʞʝʪʪʽʣʽʛʽʥ ʞᴅʥʝ 

ʟʠʷʥʢʝʩʪʝʨʤʝʥ ʢװʨʝʩ ʙʘסʜʘʨʣʘʤʘʣʘʨʳʥ ʦשʪʘʡʣʘʥʜʳʨʫʜʳש ʤʘשʳʟʜʳʣʳסʳʥ ʢᴇʨʩʝʪʝʜʽ. ᴄʩʽʨʝʩʝ, 

BScar2-09, BL1(ʪ)-09 ʞᴅʥʝ BCa3(m)-09 ʠʟʦʣʷʪʪʘʨʳ 10-ʰʳ ʢװʥʛʝ ʜʝʡʽʥ ʞʦסʘʨʳ ʢʦʥʮʝʥʪʨʘʮʠʷʜʘ 

(1Ĭ10  ʩʧʦʨʘ/ʤʣ) 80%-ʜʘʥ ʞʦסʘʨʳ ᴇʣʫ ʜʝשʛʝʡʽʥ ʪʫʳʥʜʘʪʳʧ, ʝʨʝʢʰʝ ʪʠʽʤʜʽʣʽʢ ʪʘʥʳʪʪʳ. 

ᴆʣʫ ʜʝשʛʝʡʽʥʽש ʜʦʟʘʣʳץ ʞᴅʥʝ ʫʘץʳʪץʘ ʙʘʡʣʘʥʳʩʪʳ ᴇʟʛʝʨʽʩʪʝʨʽ B. bassiana-ʥʳש ʙʝʣʛʽʣʽ 

ᴅʨʝʢʝʪ ʝʪʫ ʤʝʭʘʥʠʟʤʽʥʝ ʩᴅʡʢʝʩ ʢʝʣʝʜʽ. ʉʘשʳʨʘʫײץʣʘץ ʞᴅʥʜʽʢ ʜʝʥʝʩʽʥʝ ʢʫʪʠʢʫʣʘ ʘʨץʳʣʳ ʝʥʽʧ, 

ʬʝʨʤʝʥʪʘʪʠʚʪʽʢ ʜʝʛʨʘʜʘʮʠʷ ʤʝʥ ʤʝʭʘʥʠʢʘʣʳץ ץʳʩʳʤ ʘʨץʳʣʳ ʞץײʪʳʨʘʜʳ [11]. ʉʧʦʨʘʣʘʨʜʳש 

ʞʦסʘʨʳ ʢʦʥʮʝʥʪʨʘʮʠʷʩʳ ʠʥʬʝʢʮʠʷʥʳש ʩᴅʪʪʽ ʪʘʨʘʣʫ ʳץʪʠʤʘʣʜʳסʳʥ ʘʨʪʪʳʨʘʜʳ, ʘʣ ᴅʩʝʨ ʝʪʫ 

ʫʘץʳʪʳʥʳײ שʟʘץʪʳסʳ ʩʘשʳʨʘʫײץʣʘץʪʳש ᴇʩʫʽʥ ʞᴅʥʝ װʡ ץʦʞʘʡʳʥʳʥʳש ʞװʡʝʣʽ ʪװʨʜʝ 

ʢʦʣʦʥʠʟʘʮʠʷʣʘʥʫʳʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ, ʙײʣ ʩʦשʳʥʜʘ ᴇʣʽʤʛʝ ᴅʢʝʣʝʜʽ. ɹײʣ ʜʝʨʝʢʪʝʨ 

ʩʧʦʨʘʣʘʨʜʳש ʞʝʪʢʽʣʽʢʪʽ ʰᴇʛʽʥʜʽʩʽʥ ץʘʣʳʧʪʘʩʪʳʨʫ ʞᴅʥʝ ʦʣʘʨʜʳץ שʦʨʰʘסʘʥ ʦʨʪʘʜʘ 

ʪײʨʘץʪʳʣʳסʳʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ װʰʽʥ ץʦʣʜʘʥʫ ʩʪʨʘʪʝʛʠʷʣʘʨʳʥ ʦשʪʘʡʣʘʥʜʳʨʫ ץʘʞʝʪʪʽʣʽʛʽʥ 

ʜᴅʣʝʣʜʝʡʜʽ, ᴅʩʽʨʝʩʝ ʜʘʣʘʣʳץ ʞʘסʜʘʡʣʘʨʜʘ [12]. 

ʀʟʦʣʷʪʪʘʨ ʘʨʘʩʳʥʜʘסʳ ʚʠʨʫʣʝʥʪʪʽʣʽʢ ʘʡʳʨʤʘʰʳʣʳץʪʘʨʳ ʛʝʥʝʪʠʢʘʣʳץ ᴅʨʪװʨʣʽʣʽʢ-ʧʝʥ, 

ʬʝʨʤʝʥʪʪʽʢ ʙʝʣʩʝʥʜʽʣʽʢʪʽש ʝʨʝʢʰʝʣʽʢʪʝʨʽʤʝʥ ʞᴅʥʝ ץʦʨʰʘסʘʥ ʦʨʪʘסʘ ʙʝʡʽʤʜʝʣʫʽʤʝʥ 

ʙʘʡʣʘʥʳʩʪʳ ʙʦʣʫʳ ʤװʤʢʽʥ. ʄʳʩʘʣʳ, BScar2-09, BL1(ʪ)-09 ʞᴅʥʝ BK4-09 ʠʟʦʣʷʪʪʘʨʳʥʳש 

ʞʦסʘʨʳ ʪʠʽʤʜʽʣʽʛʽ ʙײʣ ʰʪʘʤʜʘʨʜʳש ʢʫʪʠʢʫʣʘ ʙײʟʘʪʳʥ ʧʨʦʪʝʘʟʜʘʨʜʳש ʞʦסʘʨʳ ʙʝʣʩʝʥʜʽʣʽʛʽ 
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ʥʝʤʝʩʝ ʩʧʦʨʘʣʘʨʜʳש ᴇʥʫ ʞʳʣʜʘʤʜʳסʳʥʳש ʞʦסʘʨʳ ʝʢʝʥʽʥ ʙʦʣʞʘʡʜʳ [13]. ʆʩʳ ʠʟʦʣʷʪʪʘʨʜʳש 

ʤʦʣʝʢʫʣʷʨʣʳץ ʞᴅʥʝ ʙʠʦʭʠʤʠʷʣʳץ ʩʠʧʘʪʪʘʤʘʩʳ ʦʣʘʨʜʳש ʪʠʽʤʜʽʣʽʛʽʥʽש ʤʝʭʘʥʠʟʤʜʝʨʽʥ 

ʘʥʳץʪʘʫסʘ ʢᴇʤʝʢʪʝʩʽʧ, ʙʠʦʣʦʛʠʷʣʳץ ʙʘץʳʣʘʫ ʩʪʨʘʪʝʛʠʷʣʘʨʳʥ ʜᴅʣʜʝʧ ʞʘʩʘʫסʘ ʤװʤʢʽʥʜʽʢ 

ʙʝʨʝʜʽ. 

B. bassiana-ʥʳ ʙʠʦʣʦʛʠʷʣʳץ ʙʘץʳʣʘʫʰʳ ʘʛʝʥʪ ʨʝʪʽʥʜʝ ʧʘʡʜʘʣʘʥʫ ʜᴅʩʪװʨʣʽ ʭʠʤʠʷʣʳץ 

ʧʝʩʪʠʮʠʜʪʝʨʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ ʢᴇʧʪʝʛʝʥ ʘʨʪʳץʰʳʣʳץʪʘʨסʘ ʠʝ, ʦʥʳש ʽʰʽʥʜʝ ץʦʨʰʘסʘʥ 

ʦʨʪʘסʘ ᴅʩʝʨʜʽש ʘʟʘʶʳ, ʨʝʟʠʩʪʝʥʪʪʽʣʽʢʪʽש ʜʘʤʫ ץʘʫʧʽʥʽש ʤʠʥʠʤʘʣʜʳ ʙʦʣʫʳ ʞᴅʥʝ 

ʠʥʪʝʛʨʘʮʠʷʣʘʥסʘʥ ʟʠʷʥʢʝʩʪʝʨʤʝʥ ʢװʨʝʩ (IPM) ʧʨʠʥʮʠʧʪʝʨʽʤʝʥ װʡʣʝʩʽʤʜʽʣʽʢ [14]. ɼʝʛʝʥʤʝʥ, 

B. bassiana-ʥʳ IPM ʙʘסʜʘʨʣʘʤʘʣʘʨʳʥʘ ʩᴅʪʪʽ ʝʥʛʽʟʫ װʰʽʥ ʬʦʨʤʫʣʘʣʘʨ ʪײʨʘץʪʳʣʳסʳ, ʜʘʣʘʣʳץ 

ʞʘסʜʘʡʣʘʨʜʘ ʪײʨʘץʪʳʣʳץ ʞᴅʥʝ ʙʘʩץʘ ʟʠʷʥʢʝʩʪʝʨʤʝʥ ʢװʨʝʩ ᴅʜʽʩʪʝʨʽʤʝʥ ᴇʟʘʨʘ ᴅʨʝʢʝʪʪʝʩʫ 

ʩʠʷץʪʳ ʙʽʨץʘʪʘʨ ʤᴅʩʝʣʝʣʝʨʜʽ ʰʝʰʫ ץʘʞʝʪ. ʄʳʩʘʣʳ, B. bassiana-ʥʳ ʙʘʩץʘ ʙʠʦʣʦʛʠʷʣʳץ 

ʙʘץʳʣʘʫʰʳ ʘʛʝʥʪʪʝʨʤʝʥ, ʤʳʩʘʣʳ, ʞʳʨʪץʳʰ ʢʝʥʝʣʝʨ (Phytoseiulus persimilis) ʥʝʤʝʩʝ 

ʵʥʪʦʤʦʧʘʪʦʛʝʥʜʽ ʥʝʤʘʪʦʜʪʘʨ (Steinernema spp.) ʩʠʷץʪʳ, ʙʽʨʽʢʪʽʨʫ ʩʠʥʝʨʛʝʪʠʢʘʣʳץ ᴅʩʝʨ 

ʘʨץʳʣʳ ʞʘʣʧʳ ʪʠʽʤʜʽʣʽʢʪʽ ʘʨʪʪʳʨʫʳ ʤװʤʢʽʥ [15,16]. 

ʊʠʽʤʜʽ ʥᴅʪʠʞʝʣʝʨʛʝ ץʘʨʘʤʘʩʪʘʥ, B. bassiana ʠʟʦʣʷʪʪʘʨʳʥ ʜʘʣʘʣʳץ ʞʘסʜʘʡʣʘʨʜʘ 

 ʞᴅʥʝ ץʘʣʜʳʣʳסʘʞʝʪ. ʊʝʤʧʝʨʘʪʫʨʘ, ʳʣץ ʦʩʳʤʰʘ ʟʝʨʪʪʝʫʣʝʨץ ʰʽʥװ ʪʘʡʣʘʥʜʳʨʫשʦʣʜʘʥʫʜʳ ʦץ

ʫʣʴʪʨʘʢװʣʛʽʥ ʩᴅʫʣʝʣʝʥʫ ʩʠʷץʪʳ ץʦʨʰʘסʘʥ ʦʨʪʘ ʬʘʢʪʦʨʣʘʨʳ ʩʘשʳʨʘʫײץʣʘץʪʳש ʪʠʽʤʜʽʣʽʛʽʥʝ 

ʞᴅʥʝ ʪײʨʘץʪʳʣʳסʳʥʘ ʘʡʪʘʨʣʳץʪʘʡ ᴅʩʝʨ ʝʪʝʜʽ [17]. ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʦʩʳ ʠʟʦʣʷʪʪʘʨʜʳש ᴅʨʪװʨʣʽ 

ʘʛʨʦʵʢʦʣʦʛʠʷʣʳץ ʞʘסʜʘʡʣʘʨʜʘ ʪʠʽʤʜʽʣʽʛʽʥ ʙʘסʘʣʘʫ ʞᴅʥʝ ʵʢʦʥʦʤʠʢʘʣʳץ ʪײʨסʳʜʘʥ ʪʠʽʤʜʽ 

ᴇʥʜʽʨʽʩ ʧʝʥ ץʦʣʜʘʥʫ ʭʘʪʪʘʤʘʣʘʨʳʥ ᴅʟʽʨʣʝʫ װʰʽʥ ʘʫץʳʤʜʳ ʜʘʣʘʣʳץ ʩʳʥʘץʪʘʨ ץʘʞʝʪ. פʘʟʽʨʛʽ 

ʟʘʤʘʥסʳ ʬʦʨʤʫʣʘʣʘʨʜʳ ʞʘʩʘʫ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳ, ʤʳʩʘʣʳ, ʤʠʢʨʦʢʘʧʩʫʣʘʣʘʫ ʞᴅʥʝ ʫʣʴʪʨʘʢװʣʛʽʥ 

 ʘʥסʘ ʘʨʥʘʣסʪʠʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫ ץʜʘʣʘʣʳ שʨʘʣʜʘʨʳ, B. bassiana-ʥʳײץ ʘʥʳʰסʦʨץ

ʧʝʨʩʧʝʢʪʠʚʘʣʳץ ʞʦʣʜʘʨʜʳ ʘʰʘʜʳ [18]. 

 ʦʨʳʪʳʥʜʳ. ɿʝʨʪʪʝʣʛʝʥ Beauveria bassiana ʰʪʘʤʤʜʘʨʳ BScar2-09, BL1(ʪ)-09 ʞᴅʥʝפ

BCa3(m)-09 Tetranychus turkestani-ʛʝ ץʘʨʩʳ ʞʦסʘʨʳ ʚʠʨʫʣʝʥʪʪʽʣʽʢ ʢᴇʨʩʝʪʪʽ, 1Ĭ10  ʩʧʦʨʘ/ʤʣ 

ʢʦʥʮʝʥʪʨʘʮʠʷʩʳʥʜʘ 10-ʰʳ ʢװʥʛʝ ʜʝʡʽʥ ʟʠʷʥʢʝʩʪʝʨʜʽ88-93% ש ᴇʣʽʤʽʥ ʪʫʜʳʨʜʳ. BScar2-09 

ʰʪʘʤʳ 3-ʰʽ ʢװʥʜʝ 32,5Ñ8%  ᴇʣʽʤ ʜʝשʛʝʡʽʥ ʢᴇʨʩʝʪʽʧ, ʝש ʞʳʣʜʘʤ ᴅʩʝʨ ʝʪʪʽ, ʘʣ BL1(ʪ)-09 ʞᴅʥʝ 

BCa3(m)-09 ײʟʘץ ᴅʩʝʨʜʽ ʢᴇʨʩʝʪʪʽ. ɿʘʣʘʣʜʘʫʜʳש ʪʠʽʤʜʽʣʽʛʽ ʩʧʦʨʘ ʢʦʥʮʝʥʪʨʘʮʠʷʩʳʥʘʥ 

ʘʡʪʘʨʣʳץʪʘʡ (p<0,01) ʪᴅʫʝʣʜʽ ʙʦʣʜʳ, 1Ĭ10-ʜʝʥ 1Ĭ10  ʩʧʦʨʘ/ʤʣ-ʛʝ ʜʝʡʽʥʛʽ ʢʦʥʮʝʥʪʨʘʮʠʷʥʳש 

ʘʨʪʫʳʤʝʥ ʪʠʽʤʜʽʣʽʢ ʘʨʪʪʳ. ɸʣʳʥסʘʥ ʥᴅʪʠʞʝʣʝʨ ʦʩʳ ʰʪʘʤʤʜʘʨʜʳ ʪװʨʢʽʩʪʘʥʜʳץ ᴇʨʤʝʢʰʽ 

ʢʝʥʝʛʝ ץʘʨʩʳ ʙʠʦʣʦʛʠʷʣʳץ ʙʘץʳʣʘʫ װʰʽʥ ʧʘʡʜʘʣʘʥʫʜʳש ʧʝʨʩʧʝʢʪʠʚʪʽʣʽʛʽʥ ʨʘʩʪʘʡʜʳ, ʙʽʨʘץ 

ʧʨʘʢʪʠʢʘʣʳץ ץʦʣʜʘʥʫסʘ ץʦʩʳʤʰʘ ʜʘʣʘʣʳץ ʩʳʥʘץʪʘʨ ץʘʞʝʪ. ɹʘʩץʘ ʪʝʩʪʽʣʝʥʛʝʥ ʰʪʘʤʜʘʨ 

ʦʨʪʘʰʘ ʪʠʽʤʜʽʣʽʢ ʢᴇʨʩʝʪʪʽ (35-45%), ʙײʣ ʞʦסʘʨʳ ʚʠʨʫʣʝʥʪʪʽ ʠʟʦʣʷʪʪʘʨʜʳ ʦʜʘʥ ᴅʨʽ ʽʟʜʝʫʜʽ 

 .ʘʞʝʪ ʝʪʝʪʽʥʽʥ ʢᴇʨʩʝʪʝʜʽץ

 ʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳץʘʟʘפ ʤʳʩʪʘʨʳ 2024 ʞʳʣʳײʘʨʞʳʣʘʥʜʳʨʫ. ɿʝʨʪʪʝʫ ʞפ

ʘʫʳʣʰʘʨʫʘʰʳʣʳץ ʤʠʥʠʩʪʨʣʽʛʽʥʽ2024-2026 ש ʞʳʣʜʘʨסʘ ʘʨʥʘʣסʘʥ çɿʠʷʥʜʳ ʦʨʛʘʥʠʟʤʜʝʨʜʽ 

ʙʘʩץʘʨʫ ʞװʡʝʩʽʥ ʞʝʪʽʣʜʽʨʫ ʞᴅʥʝ ʝʥʜʽʨʫè (BR 22885887) ʪʘץʳʨʳʙʳ ʙʦʡʳʥʰʘ סʳʣʳʤʠ 

ʟʝʨʪʪʝʫʣʝʨʜʽ ʙʘסʜʘʨʣʘʤʘʣʳץ-ʤʘץʩʘʪʪʳ ץʘʨʞʳʣʘʥʜʳʨʫ ʞʦʙʘʩʳʥʳש ʘʷʩʳʥʜʘ ʞװʨʛʽʟʽʣʜʽ.  
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ɸʥʥʦʪʘʮʠʷ. ʊʫʨʢʝʩʪʘʥʩʢʠʡ ʧʘʫʪʠʥʥʳʡ ʢʣʝʱ  (Tetranychus turkestani) ï ʦʧʘʩʥʳʡ ʚʨʝʜʠʪʝʣʴ, 

ʥʘʥʦʩʷʱʠʡ ʟʥʘʯʠʪʝʣʴʥʳʡ ʫʱʝʨʙ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʤ ʢʫʣʴʪʫʨʘʤ ʠ ʷʚʣʷʶʱʠʡʩʷ ʧʨʠʯʠʥʦʡ 

ʟʥʘʯʠʪʝʣʴʥʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʪʝʨʴ ʥʘ ʤʠʨʦʚʦʤ ʫʨʦʚʥʝ. ɺ ʜʘʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʙʳʣʘ ʦʮʝʥʝʥʘ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʰʝʩʪʠ ʰʪʘʤʤʦʚ ʵʥʪʦʤʦʧʘʪʦʛʝʥʥʦʛʦ ʛʨʠʙʘ Beauveria bassiana (Bals.-Criv.) Vuill., 

ʠʟʦʣʠʨʦʚʘʥʥʳʭ ʠʟ ʨʘʟʣʠʯʥʳʭ ʨʝʛʠʦʥʦʚ ʖʞʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ, ʧʨʦʪʠʚ T. turkestani. ʐʪʘʤʤʳ ʙʳʣʠ 

ʚʳʨʘʱʝʥʳ ʥʘ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʝ ʉʘʙʫʨʦ (SDA), ʠ ʛʦʪʦʚʠʣʠʩʴ ʩʫʩʧʝʥʟʠʠ ʢʦʥʠʜʠʡ ʩ ʢʦʥʮʝʥʪʨʘʮʠʷʤʠ 

1Ĭ10  ʠ 1Ĭ10  ʩʧʦʨ/ʤʣ. ɺ ʩʦʩʪʘʚ ʩʫʩʧʝʥʟʠʠ ʙʳʣ ʜʦʙʘʚʣʝʥ ʧʦʚʝʨʭʥʦʩʪʥʦ-ʘʢʪʠʚʥʳʡ ʘʛʝʥʪ ï 0,1% Tween 

80. ʇʦʩʣʝ ʟʘʨʘʞʝʥʠʷ, ʧʦʢʘʟʘʪʝʣʠ ʩʤʝʨʪʥʦʩʪʠ ʢʣʝʱʝʡ ʙʳʣʠ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʥʘ 5-ʡ, 7-ʡ ʠ 10-ʡ ʜʝʥʴ, 

ʠ ʦʮʝʥʠʚʘʣʘʩʴ ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʰʪʘʤʤʦʚ. ʈʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʘʣʠ ʟʥʘʯʠʪʝʣʴʥʳʝ ʨʘʟʣʠʯʠʷ ʚ 

ʧʘʪʦʛʝʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠʩʩʣʝʜʫʝʤʳʭ ʰʪʘʤʤʦʚ. ʐʪʘʤʤʳ BScar2-09, BL1(ʪ)-09 ʠ BCa3(m)-09 

ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ ʥʘʠʙʦʣʴʰʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʧʨʠ ʵʪʦʤ ʩʘʤʘʷ ʚʳʩʦʢʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ, 

ʧʨʦʰʝʜʰʘʷ ʠʩʧʳʪʘʥʠʷ, ʚʳʟʚʘʣʘ ʙʦʣʝʝ 80% ʩʤʝʨʪʥʦʩʪʠ ʧʘʫʪʠʥʥʳʭ ʢʣʝʱʝʡ. ɺʳʷʚʣʝʥʘ ʧʦʣʦʞʠʪʝʣʴʥʘʷ 

ʢʦʨʨʝʣʷʮʠʷ ʤʝʞʜʫ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ ʚʦʟʜʝʡʩʪʚʠʷ ʠ ʫʨʦʚʥʝʤ ʩʤʝʨʪʥʦʩʪʠ ʢʣʝʱʝʡ. ʇʦʣʫʯʝʥʥʳʝ 

ʜʘʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʰʪʘʤʤʦʚ B. bassiana ʚ ʙʠʦʣʦʛʠʯʝʩʢʦʡ 

ʙʦʨʴʙʝ ʩ T. turkestani. ʆʜʥʘʢʦ ʜʣʷ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʵʪʠʭ ʨʝʟʫʣʴʪʘʪʦʚ ʥʝʦʙʭʦʜʠʤʦ 

ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʫʩʣʦʚʠʷ ʧʨʠʤʝʥʝʥʠʷ ʠʟʦʣʠʨʦʚʘʥʥʳʭ ʰʪʘʤʤʦʚ ʚ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ ʠ ʧʨʦʚʝʩʪʠ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʠʥʪʝʛʨʘʮʠʠ ʠʭ ʚ ʩʠʩʪʝʤʳ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: Beauveria bassiana, Tetranychus turkestani, ʙʠʦʣʦʛʠʯʝʩʢʠʡ ʢʦʥʪʨʦʣʴ, ʰʪʘʤʤ, 

ʧʘʪʦʛʝʥ. 
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Annotation. The Turkestan spider mite (Tetranychus turkestani) is a dangerous pest that causes 

significant damage to agricultural crops and leads to considerable economic losses on a global scale. This 

study evaluated the efficacy of six strains of the entomopathogenic fungus Beauveria bassiana (Bals.-Criv.) 

Vuill., isolated from different regions of South Kazakhstan, against T. turkestani. The strains were cultured 

on Sabouraud dextrose agar (SDA), and conidial suspensions were prepared at concentrations of 1Ĭ10  and 

1Ĭ10  spores/ml. A 0.1% Tween 80 surfactant was added to the suspension. After inoculation, mite mortality 

rates were recorded on days 5, 7, and 10, and the biological activity of the strains was assessed. The results 

revealed significant differences in the pathogenic activity of the tested strains. The BScar2-09, BL1(t)-09, and 

BCa3(m)-09 strains showed the highest efficacy, with the highest concentration tested causing more than 

80% of spider mites died. A positive correlation was found between the exposure duration and mite mortality 

rate. The obtained data suggest the potential for using B. bassiana strains in the biological control of T. 

turkestani. However, to apply these results in practice, further studies are required to optimize the field 

application conditions of the isolated strains and to integrate them into integrated plant protection systems. 

Keywords: Beauveria bassiana, Tetranychus turkestani, biological control, strain, pathogen. 
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Annotation. The impact of thermal treatment on the properties of bentonites from the Kalzhat and 

Orta Tentek deposits was examined. The samples were analyzed using XRD, XRF, TGA/DSC, and low-

temperature nitrogen adsorption (BET) before and after heating at temperatures ranging from 100 to 900°C. 

Moderate heating at 200ï300°C removes physically adsorbed water and part of the interlayer water without 

affecting the layered structure of montmorillonite, which retains its specific surface area, water-holding 

capacity, and cation-exchange capacity. 

In the 400ï600°C range, dehydroxylation and interlayer collapse occur, resulting in a decrease in 

specific surface area and the loss of exchange sites. At 700ï900°C, high-temperature silica and 

aluminosilicate phases form, and the porosity approaches zero. The comparison of the two deposits reveals 

that the Orta Tentek bentonites undergo structural degradation earlier than the Kalzhat bentonites, with the 

latter exhibiting greater resistance to degradation during the initial stages of heating.; However, at elevated 

temperatures, both materials cease to perform their agronomic functions. To utilize them as soil conditioners, 

it is recommended to restrict the treatment to a temperature range of 200ï300°C, with brief exposure times, 

followed by granulation. It is crucial to avoid temperatures exceeding 400ï600°C and to completely exclude 

temperatures above 700ï900°C. These conditions ensure a sanitary pretreatment without compromising the 

soil's moisture retention or cation exchange capacity. This approach is particularly suitable for sandy and 

sandy-loam soils in the arid regions of Kazakhstan. 

Keywords: bentonite; thermo treatment; porosity; moisture retention; cation exchange capacity; soil 

conditioner. 

 

Introduction . A current problem in agriculture is the low water-holding capacity and 

fertility of light soils (sandy and sandy-loam), especially in degraded agroecosystems. Such soils 

retain water and nutrients poorly and dry out quickly, which reduces yields and plant drought 

tolerance. Under a changing climate with frequent droughts, it is important to find effective ways to 

increase soil water retention and cation-exchange capacity to supply crops with water and nutrients 

during critical growth periods. One promising approach is the use of natural clay materials as soil 

ñconditioners.ò In particular, bentonite clays, which are smectites rich in montmorillonite, can 

markedly improve the hydro-physical properties of light soils due to their high sorption capacity 

and swelling structure [1ï3]. Studies show that adding bentonite to sandy soils increases their 

water-holding capacity and available water content and reduces percolation losses, leading to better 
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moisture in the root zone and lower drought stress in plants [4ï5,8]. Bentonite also provides 

additional exchange sites for retaining nutrient cations (K+, NH4+,Ca2+, etc.), thereby enriching the 

soil with plant-available forms of nutrients and reducing leaching [8ï10]. 

Kazakhstan has significant bentonite reserves, including the Kalzhat and Orta-Tentek 

deposits [6ï7]. These are of interest as local mineral feedstocks for soil amelioration. Using local 

bentonites as a soil amendment can reduce dependence on imported materials and lower the cost of 

soil fertility improvement. However, natural bentonites have specific features: they swell strongly 

upon wetting and can cause over-compaction or soil cracking upon drying [9]. Therefore, methods 

for preliminary modification of clays are relevant to optimize their properties for use as soil 

conditioners. 

One option for preliminary modification is thermal treatment, that is, heating the clay to 

defined temperatures to change its structure and properties. Thermal treatment can partially 

dehydrate and decationate montmorillonite, reduce excessive swelling, and disinfect the material 

[10]. Excessively high temperatures, however, can destroy the smectite lattice and sharply reduce its 

cation-exchange capacity and ability to retain water. It is therefore important to select an optimal 

temperature regime that improves handling properties (flowability, uniformity) without losing the 

clayôs beneficial functions as a soil structure former. 

Understanding how temperature affects the structure and functions of bentonite clay is 

essential for developing effective soil conditioners. Montmorillonite clay has a 2:1 layered structure 

that contains interlayer water molecules and mobile cations [12ï13]. Upon heating, dehydration 

proceeds stepwise: at about 100 °C, adsorbed interlayer water is removed, which is usually 

reversible upon rewetting [6ï7,10]. Further heating to about 300ï400 °C removes more strongly 

bound water and initiates dehydroxylation, the loss of structural hydroxyls from the octahedral 

sheets [14]. This process intensifies above 500 °C and is irreversible, involving the breakdown of 

OH groups and the smectite lattice, which leads to interlayer collapse and loss of swelling and 

cation retention [15]. 

According to the literature, heating bentonite to about 600°C causes montmorillonite 

diffraction reflections to disappear, indicating the loss of an ordered layered structure [16]. 

Complete smectite destructuring occurs at about 800ï900°C. The clay loses crystallinity, becomes 

amorphous, and nearly completely loses cation-exchange capacity [14]. At the same time, specific 

surface area and porosity drop sharply because small meso- and micropores sinter during high-

temperature treatment [13,19]. By contrast, moderate heating in the 100ï300°C range mainly 

removes moisture and organic impurities and has little effect on specific surface area. Thus there is 

a temperature threshold below which thermal treatment does not cause irreversible damage to the 

smectite structure. 

Studies [14,16ï17] indicate that the critical range for thermal modification is around 500°C. 

Further temperature increases cause irreversible changes (layer breakdown and loss of interlayer 

adsorption properties). It is therefore necessary to determine optimal temperatures for thermal 

modification when bentonites are used as soil conditioners. 

The aim of our study is to determine the optimal temperature for thermal modification of 

bentonites from the Kalzhat and Orta Tentek deposits for application as soil improvers for light 

soils in Kazakhstan. We focus on how calcination temperature affects key properties that control the 

conditioning effect, namely water-holding capacity, porosity, swelling, cation exchange, and the 

associated structural transformations. 

Materials and methods. Bentonite clays from the Kalzhat deposit in Almaty Region, 

Kazakhstan, and the Orta Tentek deposit in the Alakol District of Zhetisu Region, Republic of 

Kazakhstan, were used in this study [6ï7]. Sample preparation included grinding in a ball mill to a 

particle size of 0.08 mm and pre-drying at 70 °C to remove moisture. 

A comprehensive characterization was performed to obtain physicochemical and structuralï

phase information on the Kalzhat and Orta Tentek bentonites, including their elemental 

composition, chemical structure, morphology, phase composition, and sorption properties. The 
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following methods were employed: elemental analysis by improved EDXRF on a Rigaku NEX CG 

II with polarized X-rays (elemental range Na to U; X-ray tube 50 kV/50 W or 65 kV/100 W); X-ray 

diffraction (XRD) for crystalline structure using an XôPert PRO diffractometer with CuKŬ 

radiation; porosity by low-temperature nitrogen adsorption (BET); and thermal analysis by 

thermogravimetry on a synchronous thermal analyzer SKZ1060A at a heating rate of 5 ÁC min ĭ in 

air. 

Thermal treatment of clays. Bentonite clays were subjected to thermal treatment at different 

temperature conditions: 100°C, 200°C, 300°C, 400°C, 500°C, 600°C, 700°C, 800°C and 900°C. For 

this purpose, the samples were placed in a muffle furnace (SNOL 8.2/1100 LSC 01, Lithuania) and 

heated at a constant rate (5ï10°C/min) to the target temperature. The holding time at each 

temperature was 2 hours. After heating, the samples were cooled to a temperature of 230°C, under 

conditions of a slow temperature decrease. The scheme of the thermal treatment of clays is shown 

in Fig.1. 

 

 
Figure 1 ï Scheme of thermal modification of bentonite clays 

 

Results and discussion. The TGA and DSC have allowed to study the thermal behavior of 

bentonites from the Kalzhat and Orta Tentek deposits. The results obtained revealed key changes in 

mass and thermal effects caused by dehydration, dehydroxylation and destruction of the 

montmorillonite structure at different temperatures. 

TGAïDSC of Kalzhat bentonites shows (Fig.2) three thermal regions. Below 200°C, a 2ï

4% mass loss with an endothermic effect corresponds to desorption of physically adsorbed water. 

Between 200 and 500°C, a further 3ï6% loss occurs due to montmorillonite dehydration and 

removal of organics, accompanied by an exothermic peak near 300ï400°C. Above 500°C, an 

endothermic peak at 500ï700°C indicates dehydroxylation with an additional 1ï2% loss and the 

onset of lattice breakdown. The total mass loss decreases with higher heat treatment temperature, 

and the clay is stable up to about 400°C, with gradual structural degradation at higher temperatures. 

For Orta Tentek bentonites, TGAïDSC shows (fig.3) the same three thermal stages as 

Kalzhat but with stronger mid-temperature responses. Below 200 °C, an endothermic effect 

corresponds to removal of adsorbed water. 
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Figure 2 ï TGA and DSC curves of thermally modified Kalzhat clay 

 

Between 200 and 500 °C, mass loss reaches 4ï7% (higher than Kalzhat), consistent with 

greater organics and hydrophilicity; this stage features an exothermic peak at 300ï400 °C. Above 

500 °C, dehydroxylation of montmorillonite dominates, producing an endothermic effect at 500ï

700 °C and a slower mass decrease. Thermal effects are generally more pronounced than in 

Kalzhat, indicating higher thermal activity of Orta Tentek clays. 

 
Figure 3 ï TGA and DSC curves of thermally modified Orta Tentek clay 

 

A comparative analysis of the thermal behavior of the two deposits showed that the Kalzhat 

and Orta Tentek bentonites have similar trends in mass changes and thermal effects. However, the 

Orta Tentek bentonites are characterized by greater mass loss in the medium temperature range 

(200ï500°C) and more intense thermal effects, which is due to the peculiarities of their chemical 

composition. These differences determine the need to optimize the temperature regimes of thermal 

treatment for each deposit, which will ensure the preservation of their functional characteristics and 

increase their suitability for various industrial applications.  

From an agrochemical standpoint, the Orta Tentek bentonites exhibit higher hydrophilicity 

and a greater content of oxidizable organic impurities, which under moderate thermal treatment 

enhances their ability to retain moisture and nutrient cations. Overheating beyond the 

dehydroxylation range reduces swelling and the number of active exchange sites, thereby 

diminishing the retention of ammonium, potassium, and other micronutrients. Accordingly, to 

preserve functionality, temperatures of 250ï350 °C should be used for Orta Tentek, whereas 300ï

400 °C is sufficient for Kalzhat bentonite. These conditions maintain the montmorillonite structure 

and the suitability of these clays as soil conditioners. 

The Brunauer, Emmett and Teller (BET) method was used to assess changes in the porous 

structure and adsorption properties of bentonite clays from the Kalzhat deposit as a result of thermal 

treatment. Nitrogen adsorption-desorption isotherms obtained at treatment temperatures from 100 to 
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900°C made it possible to determine the specific surface area, volume and pore size distribution.  

Figure 4 shows that the original Kalzhat bentonite sample (A) exhibits a high specific 

surface area of 73.99 m²/g and well-defined hysteresis loops, indicating the presence of an extensive 

mesoporous structure. These mesopores play a key role in the adsorption of large molecules and 

capillary retention of moisture, making the starting material ideal for use in processes requiring high 

adsorption activity, such as water and air purification or catalysis. 

 

 
 

Figure 4 ï BET analysis curves of the initial and thermally modified bentonite clay of the Kalzhat 

deposit: A ï initial, B ï 100°, C ï 200°, D ï 300°, E ï 400°, F ï 500°, G ï 600°, H ï 700°, I ï 800°, J ï 

900° 

However, when the bentonite processing temperature is increased to 900°C (BïJ), a 

significant narrowing and reduction in the severity of the hysteresis loops is observed, indicating a 

decrease in the number and size of accessible pores. This phenomenon can be interpreted as a 

compaction of the porous structure due to the destruction of interpore bonds and changes in the 

chemical structure of the material under the influence of high temperatures. The significant decrease 

in specific surface area to 2.39 m²/g, as indicated in the data in Table 1, confirms the decrease in 

adsorption capacity and the loss of functionality of the material. These changes can significantly 

limit the use of bentonite in applications where high adsorption characteristics are required, such as 

filtration and catalysis, especially in cases where the efficiency of the process depends on the size 

and accessibility of the pores. 
 

Table 1 ï Parameters of the porous structure of the initial and thermally modified bentonite of the 

Kalzhat deposit according to the adsorption isotherm data 

 

Name of sample 

BET multi-

point method, 

specific 

surface, m2/g 

 

Pore size 

distribution, nm  

Volume of pore Pore surface area 

cm3/g % 

cʤ3/ʛ % 

1 2 3 4 5 6 7 
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1 2 3 4 5 6 7 

Initial 73,9857 

micro- 0,35-2 0,0204 46,61 46,663 61,54 

meso- 
2-10 0,02 44,56 28,2154 37,21 

10-50 0,0042 8.83 0,9486 1,25 

Thermally modified 

100°C 

 

72.9001 

micro 

- 
0,35-2 0,0196 24,40 44,7175 54,92 

meso - 
2-10 0,0239 29,64 31,3450 38,49 

10-50 0,0229 17,57 4,5706 5,61 

Thermally modified 

200°C 

 

72,1023 

micro 

- 
0,35-2 0,0198 23,48 45,7186 54,92 

meso - 
2-10 0,0241 28,98 31,3457 38,45 

10-50 0,0232 15,58 4,5706 5,61 

Thermally modified 

300°C 

 

70,9352 

micro 

- 
0,35-2 0,0196 21,84 44,9512 54,77 

meso - 
2-10 0,0240 26,76 30,8557 37,60 

10-50 0,0238 26,50 4,9360 6,01 

Thermally modified 

400°C 
73,354 

micro 

- 
0,35-2 0,0195 20,20 45,5808 55,09 

meso - 
2-10 0,0238 24,71 30,3950 36,73 

10-50 0,0303 31,36 5,5554 6,71 

Thermally modified 

500°C 
61,1844 

micro 

- 
0,35-2 0,0144 11,58 33,4311 47,55 

meso - 
2-10 0,0224 17,99 26,5815 37,81 

10-50 0,0366 29,42 7,5079 10,68 

Thermally modified 

600°C 
68,8874 

micro 

- 
0,35-2 0,0181 14,80 42,3284 53,63 

meso - 
2-10 0,0221 18,11 27,0792 34,31 

10-50 0,0341 27,94 6,9218 8,77 

Thermally modified 

700°C 
36,3501 

micro 

- 
0,35-2 0,0045 9,95 10,6906 27,79 

meso - 
2-10 0,0214 47,45 23,9302 62,20 

10-50 0,0188 42,00 3,8495 10,01 

Thermally modified 

800°C 
8,4459 

micro 

- 
0,35-2 0,0005 15,84 1,2235 41,59 

meso - 
2-10 0,0061 37,38 6,0720 69,92 

10-50 0,0089 54,16 1,8265 21,03 

Thermally modified 

900°C 
2,3901 

micro  0,35-2 0,0002 1,52 0,7248 8,55 

meso - 
2-10 0,0011 33,36 1,3962 47,46 

10-50 0,0017 50,80 0,3223 10,96 

 

Figure 5 shows a similar trend for bentonites from the Orta Tentek deposit, where the 

original sample (A) also shows a hysteresis loop, but with a specific surface area of 65.62 m²/g, 

which is lower than that of Kalzhat. This may indicate a smaller number or smaller size of 

mesopores in the original initial. With increasing processing temperature, the hysteresis loops 

decrease and by 900°C they practically disappear, which is accompanied by a decrease in the 

specific surface area to 6.32 m²/g, as shown in Table 2. This significant reduction in porosity 

indicates serious structural changes that worsen the adsorption properties of the material. Such a 

radical reduction in porosity makes these bentonites less suitable for applications requiring high 

adsorption capacity and porosity, such as sorbents and catalysts in the chemical industry. 

Thus, the changes in the adsorption-desorption isotherms and the corresponding changes in 

the specific surface area for both deposits show that high processing temperatures lead to a 

significant reduction in porosity. 
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Figure 5 ï BET curves of analysis of the initial and thermally modified bentonitonite clay of the Orta 

Tentek deposit: A ï initial, B ï 100°, C ï 200°, D ï 300°, E ï 400°, F ï 500°, G ï 600°, H ï 700°, I ï 

800°, J ï 900° 

 

This narrowing and loss of pores affects the functional properties of the material, limiting its 

use in industrial adsorption and catalytic processes. These data highlight the need for careful control 

of temperature conditions in bentonite processing processes to optimize their porous and functional 

properties.  

 
Table 2 ï Parameters of the porous structure of the initial and modified bentonite of the Orta Tentek 

deposit according to the adsorption isotherm data 

 

Name of sample 

BET multi-point 

method, specific 

surface, m2/g 

Pore size 

distribution, nm  

Volume of 

pore 

Pore surface 

area 

cm3/g % cm3/g % 
1 2 3 4 5 6 7 

Initial 65,6156 

micro- 0,35-2  0,0204 45,73 46,663 61,54 

meso- 
2-10  0,02 44,87 28,2154 37,21 

10-50  0,0042 9,4 0,9486 1,25 

Thermally modified 

100°C 

 

72.9001 

micro - 0,35-2  0,0206 25,04 46,6364 54,83 

meso - 
2-10  0,0252 30,68 33,3753 37,21 

10-50  0,0146 17,79 4,2443 1,25 

Thermally modified 

200°C 

 

72.4589 

micro - 0,35-2  0,0204 24,89 46,4624 55,18 

meso - 
2-10  0,0245 29,96 32,4267 38,51 

10-50  0,0224 27,34 4,4243 5,25 

Thermally modified 

300°C 

 

73,1803 

micro - 0,35-2  0,0199 19,35 45,3046 46,53 

meso - 
2-10 0,0261 46,35 46,7104 47,97 

10-50  0,0265 22,62 4,7246 4,85 

Thermally modified 

400°C 

 

73,0691 

micro - 0,35-2  0,0210 20,52 47,2979 54,86 

meso - 
2-10  0,0249 24,34 31,3672 36,38 

10-50  0,0314 30,72 6,2186 7,21 
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1 2 3 4 5 6 7 

Thermally modified 

500°C 

 

60,0884 

micro - 0,35-2  0,0148 14,87 34,6284 50,38 

meso - 
2-10  0,0223 22,35 25,8989 37,68 

10-50  0,0318 31,88 6,5170 9,48 

Thermally modified 

600°C 

 

55,3211 

micro - 0,35-2  0,0127 13,23 29,8919 47,89 

meso - 
2-10  0,0211 21,95 23,9306 38,34 

10-50  0,0384 40,0 7,3341 11,75 

Thermally modified 

700°C 

 

48,256 

micro - 0,35-2  0,0096 13,23 28,8989 45,89 

meso - 
2-10  0,0208 21,95 24,0306 39,34 

10-50  0,0375 40,0 7,3261 12,55 

Thermally modified 

800°C 

 

10,1214 

micro - 0,35-2  0,0006 1,20 1,4006 11,26 

meso - 
2-10  0,0066 13,45 5,6215 45,19 

10-50  0,0207 42,10 4,2057 33,81 

Thermally modified 

900°C 

 

6,3235 

micro - 0,35-2  0,0015 1,20 1,3058 10,33 

meso - 
2-10  0,0056 13,45 5,6713 46,18 

10-50  0,0045 42,10 4,3058 35,83 

 

The mesoporous structure enables capillary water retention and reversible ion sorption. 

Heating at elevated temperatures reduces the specific surface area and narrows the hysteresis loop, 

weakening these properties. TGA/DSC and BET measurements show that moderate thermal 

treatment is most effective: unstable oxidizable impurities are removed while the mesopore volume 

remains essentially unchanged. BET analysis confirms that the temperatures identified as optimal 

from TGA/DSC for Orta Tentek and Kalzhat bentonites preserve moisture-retention capacity and 

cation-exchange activity, which substantially improves their performance in soil mixtures. 

It has been established that thermally modified clays from the Kalzhat and Orta Tentek 

deposits have a complex oxide mineral composition, including silicon, aluminum, magnesium, 

calcium, iron and other elements, data on which are given in Tab.3 and 4. The main components of 

both clays remain silicon (SiO ) and aluminum (Al O ) oxides, the content of which varies 

depending on the processing temperature.  

Detailed analysis of the elemental composition of Kalzhat clay (Tab1) reveals significant 

changes in the chemical composition under the influence of thermal treatment in the range from 

100°C to 900°C, which significantly affects the structural and functional properties of the clay. 

Silicon dioxide, which is the main component, shows resistance to thermal effects, with a slight 

increase in content from 67.6% to 69.7% at 900°C. This indicates the preservation of the silica 

matrix, which is critical for maintaining the structural integrity of the clay at the molecular level. 
 

Table 3 - Results of X-ray fluorescence analysis of the initial and thermally modified bentonites of the 

Kalzhat deposit 

 

Composition

% by weight 

Initial 
Kalzhat 

clay 

Thermally modified Kalzhat clay, 0ʉ 

100°C 200°C 300°C 400°C 500°C 600°C 700°C 800°C 900°C 

1 2 3 4 5 6 7 8 9 10 11 

SiO2 67,6 69,1 69,4 69,3 69,4 69,6 69,2 69,2 69,6 69,7 

Al 2O3 18,1 18,5 18,0 18,4 18,5 18,6 18,7 18,7 18,9 19,3 

Fe2O3 7,43 6,26 6,84 6,55 6,69 6,32 6,37 6,60 6,05 5,87 

MgO 1,86 2,18 1,48 1,93 1,51 1,73 1,89 1,64 1,70 1,76 

S 1,65 0,741 0,820 0,710 0,314 0,715 0,739 0,698 0,683 0,313 

CaO 1,46 1,49 1,65 1,43 1,48 1,45 1,43 1,49 1,40 1,39 

TiO2 0,94 0,835 0,879 0,842 0,852 0,835 0,839 0,879 0,819 0,853 

K2O 0,55 0,527 0,546 0,523 0,521 0,516 0,518 0,544 0,513 0,554 

P2O5 0,132 0,118 0,130 0,121 0,126 0,113 0,116 0,112 0,118 0,112 
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X-ray fluorescence analysis results of bentonites from the Orta Tentek deposit, subjected to 

heat treatment in the range from 100°C to 900°C, highlight significant changes in the chemical 

composition that affect the structural and functional characteristics of the material. 

 

Table 4 ï Results of X-ray fluorescence analysis of the initial and thermally modified bentonites of the 

Orta Tentek deposit 

The main component, silicon dioxide, shows little fluctuation in concentration, maintaining 

a level between 67.6% and 67.9% at maximum temperature, indicating its thermal stability. 

Aluminum oxide remains constant at about 18%, indicating the stability of the aluminosilicate 

structure. The noticeable increase in calcium oxide, growing from 1.46% to 2.67%, may reflect the 

1 2 3 4 5 6 7 8 9 10 11 

Mn 0,0435 0,0295 0,0339 0,0285 0,0398 0,0276 0,0280 0,0299 0,0291 0,0287 

V 0,0321 0,0154 0,0202 0,0196 0,0188 0,0166 0,0155 0,0173 0,0154 0,0154 

Co 0,0212 0,0170 0,0159 0,0124 0,0176 0,0158 0,0157 0,0163 0,0154 0,0166 

Ni 0,0116 0,0061 0,0077 0,0078 0,0084 0,0062 0,0062 0,0072 0,0131 0,0120 

Cr 0,0088 0,0065 0,0074 0,0068 0,0076 0,0067 0,0069 0,0087 0,0278 0,0286 

Cu 0,0085 0,0051 0,0059 0,0055 0,006 0,0055 0,0054 0,0059 0,0062 0,0058 

Cl 0,0084 0,0100 0,0093 0,0102 0,0091 0,0054 0,0052 0,0054 0,0110 0,0027 

Zn 0,0061 0,0037 0,0051 0,0037 0,0039 0,0036 0,0034 0,0038 0,0034 0,0033 

Ga 0,0045 0,0027 0,0030 0,0029 0,0029 0,0026 0,0026 0,0028 0,0025 0,0022 

Y 0,0038 0,0024 0,0025 0,0024 0,0027 0,0019 0,0022 0,0015 0,0017 0,0014 

Te 0,0037 0,0031 0,0042 0,0028 0,0027 0,0011 0,0016 0,0017 0,0013 0,0009 

As 0,0014 0,0008 0,0009 0,0007 0,0011 0,0008 0,0009 0,0009 0,0009 0,0007 

Se 0,0008 0,0005 0,0006 0,0005 0,0004 0,0005 0,0004 0,0003 0,0002 0,0002 

Ag 0,0007 0 0,0017 0,0008 0,295 0,0003 0,0004 0,0003 0,0003 0,0002 

Composition, 

% by weight 

Initial 

Orta 

Tentek 

clay 

Thermally modified Orta Tentek clay  

100°C 200°C 300°C 400°C 500°C 600°C 700°C 800°C 900°C 

SiO2 67,6 67,3 68,1 69,5 69,5 69,6 68,6 68,9 69,3 67,9 

Al 2O3 18,1 18,0 18,0 17,9 17,9 17,9 17,7 17,8 17,7 17,8 

Fe2O3 7,43 8,15 7,47 6,60 6,60 6,57 7,23 6,57 6,66 7,45 

MgO 1,86 2,06 1,89 1,70 1,86 1,72 1,97 2,09 2,00 2,02 

S 1,65 0,0026 0,0015 0,683 0,567 0,670 0,747 0,718 0,749 0,483 

CaO 1,46 1,96 1,99 1,99 1,91 1,97 2,06 2,16 1,96 2,67 

P2O5 0,132 0,154 0,168 0,135 0,128 0,115 0,122 0,117 0,137 0,129 

K2O 0,55 0,574 0,589 0,526 0,519 0,521 0,543 0,584 0,533 0,528 

TiO2 0,94 0,855 0,879 0,780 0,779 0,791 0,802 0,849 0,782 0,806 

Mn 0,0435 0,0448 0,0431 0,0383 0,0408 0,0417 0,0425 0,0433 0,0412 0,0492 

V 0,0321 0,0198 0,0194 0,0212 0,0223 0,0210 0,0211 0,0222 0,0196 0,0227 

Co 0,0212 0,0219 0,0210 0,0133 0,0104 0,0109 0,0128 0,0151 0,0151 0,0164 

Ni 0,0116 0,0076 0,0076 0,0077 0,0072 0,0066 0,0075 0,0086 0,0155 0,0130 

Cr 0,0088 0,0069 0,0070 0,0063 0,0061 0,0061 0,0064 0,0096 0,0308 0,0221 

Cu 0,0085 0,0063 0,0061 0,0048 0,0054 0,0050 0,0055 0,0069 0,0059 0,0058 

Cl 0,0084 0,0125 0,0155 0,0087 0,0079 0,0069 0,0079 0,0051 0,0356 0,0052 

Zn 0,0061 0,0041 0,0042 0,0036 0,0035 0,0041 0,0038 0,0051 0,0036 0,0040 

Ga 0,0045 0,0032 0,0030 0,0027 0,0026 0,0026 0,0026 0,0024 0,0024 0,0025 

Y 0,0038 0,0030 0,0030 0,0026 0,0026 0,0026 0,0024 0,0015 0,0017 0,0017 

Te 0,0037 0,0010 0,0010 0,0029 0,0025 0,0024 0,0018 0,0008 0 0,0016 

As 0,0014 0,0082 0,0080 0,0015 0,0020 0,0016 0,0026 0,0016 0,0019 0,0034 

Se 0,0008 0,0012 0,0010 0,0008 0,0008 0,0008 0,0007 0,0005 0,0004 0,0003 

Ag 0,0007 0,0008 0,0008 0,0008 0,0006 0,0005 0,0004 0,0002 0,0003 0,0003 
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formation of new calcium compounds at high temperatures. At the same time, fluctuations in iron 

oxide content from 7.43% to 7.45%, with minimum values at medium temperatures, highlight the 

oxidation-reduction processes occurring in iron-containing minerals. Microelements such as 

manganese and vanadium show stability in their content, which is important for maintaining certain 

physical and chemical properties of clay.  

Both bentonites have an aluminosilicate composition. In the Orta Tentek bentonite, CaO 

increases to 2.67 wt% while Fe O  remains nearly constant at 7.43ï7.45 wt%. This matrix 

configuration under heating supports a pore structure that favors capillary water retention and the 

reversible sorption of nutrient ions. An increase in CaO after thermal treatment may moderately 

enhance buffering and cation-exchange properties in soil blends. 

The XRD analysis of thermally treated bentonites from the Kalzhat and Orta Tentek 

deposits allowed to study in detail the changes in their crystal structure at different processing 

temperatures and to identify key patterns of phase transformations (Figures 5 and 6). The initial 

composition of both samples is characterized by the dominant presence of montmorillonite, which 

is confirmed by the presence of intense reflections in the region of 2ɗ å 6ï10°, corresponding to the 

basal distance (d001) of this mineral. In addition to montmorillonite, the initial samples show peaks 

of quartz (SiO ) at 2ɗ å 26.6Á, weak signals of feldspars, also impurity phases such as calcite and 

small amounts of iron-containing compounds, including hematite. XRD records the gradual 

transformation of bentonites. At 200-300 °C, the basal reflection of montmorillonite weakens and 

shifts to a higher 2ɗ angle due to dehydration and densification of the layers. The signals of quartz 

and feldspar are also enhanced. At 400-600 °C, a degradation peak occurs due to dehydroxylation 

and the formation of an amorphous component. Above 700 °C, mullite and cristobalite form, and 

montmorillonite peaks no longer exist, and the structure becomes amorphous. 

Orta Tentek begins to lose its layered order earlier and faster than Kalzhat at 400-600 °C. 

Secondary Fe-containing oxides begin to appear as early as 500 °C for Orta Tentec, while similar 

phases occur mainly above 600 °C for Kalzhat. These differences in thermal sensitivity are 

important when choosing the appropriate temperature range for soil applications to avoid impairing 

moisture retention and ion exchange properties. 

 

 
Figure 5 ï XRD spectra of thermally treated bentonites from the Kalzhat deposit: A ï general 2ɗ 

range (10ï80°), B ï analcime and quartz region (18ï30°), C ï secondary peak region (30ï70°). 

Temperature increases from bottom to top 

 

X-ray diffraction (XRD) patterns indicate that bentonite from the Orta Tentek deposit 

dehydrates at lower temperatures than bentonite from the Kalzhat deposit. For application as a soil 
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conditioner, this implies that the preparation temperature must be limited to preserve swelling, 

water retention, and the reversible fixation of ions. 

 
Figure 6 ï XRD spectra of thermally treated bentonites from the Orta Tentek deposit: A ï general 2ɗ 

range (10ï80°), B ï analcime and quartz region (18ï30°), C ï secondary peak region (30ï70°). 

Temperature increases from bottom to top 

 

Conclusion. As a result of the conducted studies, structural, phase and textural changes of 

bentonites of the Kalzhat and Orta Tentek deposits were revealed during their thermal modification 

in the temperature range of 100ï900°C. The use of a set of analytical methods, including X-ray 

diffraction (XRD), X-ray fluorescence (XRF), thermogravimetric (TGA), differential scanning 

calorimetry (DSC) and the Brunauer-Emmett-Teller (BET) method, made it possible to establish 

patterns of change in the chemical composition, phase state, porous structure and sorption 

characteristics of the studied samples. 

The XRD analysis showed that when heated to 400°C, the montmorillonite structure is 

preserved, but partial dehydration is observed. In the range of 400ï600°C, dehydroxylation occurs, 

accompanied by the destruction of the layered structure and amorphization of the material. In the 

range of 700ï900°C, high-temperature phases such as mullite and cristobalite are formed, 

indicating a complete restructuring of the structure. These changes are in good agreement with the 

XRD data, which record a decrease in the content of aluminosilicate components and a relative 

increase in the proportion of silica. 

The TGA analysis revealed three key temperature stages of mass loss: removal of physically 

adsorbed water at 100ï200°C, dehydration of interlayer water and initial dehydroxylation at 200ï

500°C, and complete destruction of the montmorillonite structure at 500ï900°C. The DSC data 

confirmed the endothermic and exothermic effects associated with these processes, and BET 

analysis results showed that the most significant decrease in porosity and specific surface area is 

observed in the range of 400ï600°C, which coincides with the phase changes recorded by XRD and 

TGA. 

The optimal temperature mode for thermal treatment of bentonites depends on their targeted 

use. To maintain maximum adsorption capacity and porous structure, the best range is 300ï400°C. 

In the range of 500ï600°C, bentonites acquire increased heat resistance and can be used as catalyst 

carriers. Complete destruction of the porous structure at 700ï900°C makes the material suitable for 

use in high-temperature processes, such as refractory coatings and special sorbents. 

Comparison of Kalzhat and Orta Tentek bentonites showed that Kalzhat samples exhibit 
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higher thermal stability and can withstand heating up to 500ï600°C without significant loss of 

porosity, while Orta Tentek bentonites begin to lose structural integrity at lower temperatures (300ï

450°C). 

Thus, the obtained results allowed to establish clear interrelations between phase, chemical 

and textural changes of bentonites during thermal treatment, as well as to determine the optimal 

modification conditions for their various applications. 

The findings can inform the development of effective thermal activation technologies for 

bentonites aimed at improving soil properties overall, increasing agricultural resilience to drought, 

enhancing fertilizer efficiency, and improving soil fertility. This is particularly relevant for the arid 

regions of Kazakhstan. 
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ʊɽʈʄʆ-ʄʆɼʀʌʀʂɸʎʀʗʃɸʅנɸʅ ɹɽʅʊʆʅʀʊ ʉɸɿʓ ʊʆʇʓʈɸת פʐɯʅ ʓʃנɸʃ 

ʉɸפʊɸʁʊʓʅ ʄɸʊɽʈʀɸʃ ʈɽʊɯʅɼɽ 

 

 ץʘ ʙʝʡʦʨʛʘʥʠʢʘʣʳשʪʝʭʥʦʣʦʛʠʷʣʘʨ ʞᴅʥʝ ʞʘ ץ8D07109 çʀʥʥʦʚʘʮʠʷʣʳ ,1,2.פ.ʘʨʞʘʫʙʘʝʚʘ ɸפ

ʤʘʪʝʨʠʘʣʜʘʨè ʙʽʣʽʤ ʙʝʨʫ ʙʘסʜʘʨʣʘʤʘʩʳʥʳ2 ש-ʢʫʨʩ ʜʦʢʪʦʨʘʥʪʳ 

ɹʝʡʩʝʙʝʢʦʚ ʄ.ʄ.1*, PhD, ʘסʘ סʳʣʳʤʠ ץʳʟʤʝʪʢʝʨ  

ʐʘʡʤʘʨʜʘʥ ɽ.2 , PhD, ʘסʘ סʳʣʳʤʠ ץʳʟʤʝʪʢʝʨ  

ʅʘʫʨʳʟʦʚʘ ʉ.ɿ.1, PhD, ץʘʫʳʤʜʘʩʪʳʨʳʣסʘʥ ʧʨʦʬʝʩʩʦʨ  

ʂʘʙʜʨʘʭʤʘʥʦʚʘ ʉ.ʂ.1, ʪʝʭʥʠʢʘ סʳʣʳʤʜʘʨʳʥʳש ʢʘʥʜʠʜʘʪʳ, ץʘʫʳʤʜʘʩʪʳʨʳʣסʘʥ ʧʨʦʬʝʩʩʦʨ 

 
1ϧ.ʀ. ʉϸʪʙʘʝʚ ʘʪʳʥʜʘϤʳ ϧʘʟʘϨ ϰʣʪʪʳϨ ʟʝʨʪʪʝʫ ʪʝʭʥʠʢʘʣʳϨ ʫʥʠʚʝʨʩʠʪʝʪʽ, ɸʣʤʘʪʳ Ϩ., ϧʘʟʘϨʩʪʘʥ 

2ɾʐʉ çʂʦʤʧʦʟʠʪʪʽ ʤʘʪʝʨʠʘʣʜʘʨ Ϥʳʣʳʤʠ ʦʨʪʘʣʳϤʳè, ɸʣʤʘʪʳ Ϩ., ϧʘʟʘϨʩʪʘʥ 

 

ɸשʜʘʪʧʘ. ʄʠʥʝʨʘʣʜʳץ ʂʘʣʞʘʪ ʞᴅʥʝ ʆʨʪʘ ʊʝʥʪʝʢ ʢʝʥ ʦʨʳʥʜʘʨʳʥʳש ʙʝʥʪʦʥʠʪʪʝʨʽʥ ʪʝʨʤʠʷʣʳץ 

ʤʦʜʠʬʠʢʘʮʠʷʣʘʫ ʤʝʥ ʦʣʘʨʜʳש ʪʦʧʳʨʘץ ʞʘץʩʘʨʪץʳʰ ʨʝʪʽʥʜʝ ʘʪץʘʨʘʪʳʥ ʬʫʥʢʮʠʷʣʘʨʳʥʳש ᴇʟʘʨʘ 

ʙʘʡʣʘʥʳʩʳ ʟʝʨʪʪʝʣʜʽ. ʂʘʣʞʘʪ ʞᴅʥʝ ʆʨʪʘ ʊʝʥʪʝʢ ʢʝʥ ʦʨʳʥʜʘʨʳʥʳש ʙʝʥʪʦʥʠʪ װʣʛʽʣʝʨʽ ʪʝʨʤʠʷʣʳץ 

ᴇשʜʝʫʛʝ ʜʝʡʽʥ ʞᴅʥʝ 100ï900ÁC ʪʝʤʧʝʨʘʪʫʨʘ ʘʨʘʣʳסʳʥʜʘ ᴇשʜʝʣʛʝʥʥʝʥ ʢʝʡʽʥ XRD, XRF, TGA/DSC 

ʞᴅʥʝ ʪᴇʤʝʥ ʪʝʤʧʝʨʘʪʫʨʘʣʳ ʘʟʦʪ ʘʜʩʦʨʙʮʠʷʩʳ (BET) ᴅʜʽʩʪʝʨʽʤʝʥ ʪʘʣʜʘʥʜʳ. 

200ï300ÁC ʪʝʤʧʝʨʘʪʫʨʘ ʰʝʛʽʥʜʝʛʽ ʦʨʪʘʰʘ ʪʝʨʤʠʷʣʳץ ᴇשʜʝʫ ʤʦʥʪʤʦʨʠʣʣʦʥʠʪʪʽץ שʘʙʘʪʪʳ 

 שʙʽʨ ʙᴇʣʽʛʽʥ ʞʦʷʜʳ, ʩʦʥʳ שʩʫʜʳ ץʘʙʘʪʘʨʘʣʳץ ʘʥ ʞᴅʥʝסʘʜʩʦʨʙʮʠʷʣʘʥ ץʟʙʘʡ, ʬʠʟʠʢʘʣʳײʨʳʣʳʤʳʥ ʙײץ

ʥᴅʪʠʞʝʩʽʥʜʝ ʤʝʥʰʽʢʪʽ ʙʝʪʢʽ ʘʫʜʘʥ, ʳʣסʘʣ ʩʳʡʳʤʜʳʣʳסʳ ʞᴅʥʝ ʢʘʪʠʦʥʘʣʤʘʩʫ ʩʳʡʳʤʜʳʣʳסʳ 

ʩʘץʪʘʣʘʜʳ. 400ï600ÁC ʪʝʤʧʝʨʘʪʫʨʘ ʘʨʘʣʳסʳʥʜʘ ʜʝʛʠʜʨʦʢʩʠʣʜʝʥʫ ʞᴅʥʝ ץʘʙʘʪʘʨʘʣʳץ ʢʝשʽʩʪʽʢʪʽש 

ʢʦʣʣʘʧʩʳ ʙʘʡץʘʣʘʜʳ, ʙײʣ SBET-ʪʽש ʪᴇʤʝʥʜʝʫʽʤʝʥ ʞᴅʥʝ ʘʣʤʘʩʫ ʦʨʪʘʣʳץʪʘʨʳʥʳש ʞʦʡʳʣʫʳʤʝʥ ץʘʪʘʨ 

ʞװʨʝʜʽ. 700ï900ÁC ʪʝʤʧʝʨʘʪʫʨʘʜʘ ʞʦסʘʨʳ ʪʝʤʧʝʨʘʪʫʨʘʣʳ ʢʨʝʤʥʝʟʝʤ ʞᴅʥʝ ʘʣʶʤʦʩʠʣʠʢʘʪ ʬʘʟʘʣʘʨʳ 

ʪװʟʽʣʽʧ, ʢʝʫʝʢʪʽʣʽʢ ʥᴇʣʛʝ ʞʫʳץʪʘʡʜʳ. 

ʂʝʥ ʦʨʳʥʜʘʨʳʥ ʩʘʣʳʩʪʳʨʫ ʆʨʪʘ ʊʝʥʪʝʢ ʙʝʥʪʦʥʠʪʪʝʨʽʥʜʝ ײץʨʳʣʳʤʜʳץ ʜʝʛʨʘʜʘʮʠʷʥʳש 

ʝʨʪʝʨʝʢ ʙʘʩʪʘʣʘʪʳʥʳʥ ʞᴅʥʝ ʙʘʩʪʘʧץʳ ʪʝʨʤʦᴇשʜʝʫ ʩʘʪʳʣʘʨʳʥʜʘ ʂʘʣʞʘʪ ʙʝʥʪʦʥʠʪʽʥʽש ʪײʨʘץʪʳʣʳסʳ 

https://doi:10.1300/J099v02n04_05
https://doi:10.1300/J099v02n04_05
https://doi:10.1016/j.catena.2017.02.002
https://doi:10.1016/j.catena.2017.02.002
https://doi:10.1346/CCMN.2013.0610102
https://doi:10.1346/CCMN.2013.0610102
https://doi:10.3390/min12111455
https://www.sciencedirect.com/science/article/pii/S0016706123002409?utm_source=chatgpt.com
https://doi.org/10.1007/s10973-005-0750-2
https://doi.org/10.1007/s10973-010-1221-y
https://doi.org/10.1139/cjss-2018-0011
https://libres.uncg.edu/ir/unca/f/P_Johnston_Comparison_JrnlUngRes_2014.pdf?utm_source=chatgpt.com
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ʞʦסʘʨʳ ʝʢʝʥʽʥ ʢᴇʨʩʝʪʝʜʽ, ʘʣʘʡʜʘ ʞʦסʘʨʳ ʪʝʤʧʝʨʘʪʫʨʘʣʘʨʜʘ ʝʢʽ ʤʘʪʝʨʠʘʣ ʜʘ ʘʛʨʦʥʦʤʠʷʣʳץ 

ʬʫʥʢʮʠʷʣʘʨʳʥ ʞʦסʘʣʪʘʜʳ. ʊʦʧʳʨʘץ çʢʦʥʜʠʮʠʦʥʝʨʽè ʨʝʪʽʥʜʝ ʧʘʡʜʘʣʘʥʫ װʰʽʥ ʪʝʤʧʝʨʘʪʫʨʘʣʳץ 

ʨʝʞʠʤʜʽ 200ï300ÁC ʰʝʛʽʥʜʝ ץʳʩץʘ ʫʘץʳʪ ײʩʪʘʧ, ʢʝʡʽʥʥʝʥ ʛʨʘʥʫʣʜʘʫ ײʩʳʥʳʣʘʜʳ; 400ï600°C 

ʘʡʤʘסʳʥʜʘסʳ ʪʝʨʤʠʷʣʳץ ᴇשʜʝʫʜʝʥ ʞᴅʥʝ 700ï900ÁC ʪʝʤʧʝʨʘʪʫʨʘʣʘʨʜʳ ץʦʣʜʘʥʫʜʘʥ ʙʘʩ ʪʘʨʪʫ ץʘʞʝʪ. 

ʄײʥʜʘʡ ʨʝʞʠʤʜʝʨ ʳʣסʘʣ ײʩʪʘʫ ץʘʩʠʝʪʽ ʤʝʥ ʢʘʪʠʦʥʘʣʤʘʩʫ ʩʳʡʳʤʜʳʣʳסʳʥ ʞʦסʘʣʪʧʘʡ ʩʘʥʠʪʘʨʣʳץ 

ᴇשʜʝʫʜʽ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ ʞᴅʥʝ פʘʟʘץʩʪʘʥʥʳץ שʫʘש ʘʡʤʘץʪʘʨʳʥʜʘסʳ ײץʤʜʳ ʞᴅʥʝ ײץʤʜʘץ ʪʦʧʳʨʘץʪʘʨ 

 .ʦʣʘʡʣʳץ ʰʽʥװ

ʊʽʨʝʢ ʩᴇʟʜʝʨ: ʙʝʥʪʦʥʠʪ, ʪʝʨʤʦ ᴇשʜʝʫ, ʢʝʫʝʢʪʽʣʽʢ, ʳʣסʘʣ ײʩʪʘʫ, ʢʘʪʠʦʥ ʘʣʤʘʩʫ ʩʳʡʳʤʜʳʣʳסʳ, 

ʪʦʧʳʨʘץ ʢʦʥʜʠʮʠʦʥʝʨʽ. 

 

 

ʊɽʈʄʆʄʆɼʀʌʀʎʀʈʆɺɸʅʅɸʗ ɹɽʅʊʆʅʀʊʆɺɸʗ ɻʃʀʅɸ ʂɸʂ 

ɺʃɸɻʆʋɼɽʈɾʀɺɸʖʑʀʁ ʄɸʊɽʈʀɸʃ ɼʃʗ ʇʆʏɺ 

 

 ʜʦʢʪʦʨʘʥʪ 2-ʛʦ ʢʫʨʩʘ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ 8D07109 çʀʥʥʦʚʘʮʠʦʥʥʳʝ ,1,2.פ.ʘʨʞʘʫʙʘʝʚʘ ɸפ

ʪʝʭʥʦʣʦʛʠʠ ʠ ʥʦʚʳʝ ʥʝʦʨʛʘʥʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʳè  

ɹʝʡʩʝʙʝʢʦʚ ʄ.ʄ.1*, PhD, ʩʪʘʨʰʠʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ  

ʐʘʡʤʘʨʜʘʥ ɽ.2, PhD, ʩʪʘʨʰʠʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ 

ʅʘʫʨʳʟʦʚʘ ʉ.ɿ.1, PhD, ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʡ ʧʨʦʬʝʩʩʦʨ  

ʂʘʙʜʨʘʭʤʘʥʦʚʘ ʉ.ʂ.1, ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʡ ʧʨʦʬʝʩʩʦʨ  

 
1ʂʘʟʘʭʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʂ.ʀ. ʉʘʪʧʘʝʚʘ, ʛ. 

ɸʣʤʘʪʳ, ʂʘʟʘʭʩʪʘʥ 
2ʊʆʆ çʅʘʫʯʥʳʡ ʮʝʥʪʨ ʢʦʤʧʦʟʠʪʥʳʭ ʤʘʪʝʨʠʘʣʦʚè, ʛ. ɸʣʤʘʪʳ, ʂʘʟʘʭʩʪʘʥ 

 

ɸʥʥʦʪʘʮʠʷ. ʀʩʩʣʝʜʦʚʘʥʘ ʩʚʷʟʴ ʪʝʨʤʠʯʝʩʢʦʡ ʤʦʜʠʬʠʢʘʮʠʠ ʙʝʥʪʦʥʠʪʦʚ ʤʝʩʪʦʨʦʞʜʝʥʠʡ 

ʂʘʣʞʘʪ ʠ ʆʨʪʘ ʊʝʥʪʝʢ ʩ ʠʭ ʬʫʥʢʮʠʷʤʠ ʧʦʯʚʦʫʣʫʯʰʠʪʝʣʝʡ. ʆʙʨʘʟʮʳ ʙʝʥʪʦʥʠʪʦʚ ʤʝʩʪʦʨʦʞʜʝʥʠʡ 

ʢʘʣʞʘʪ ʠ ʦʨʪʘ ʪʝʥʪʝʢ ʜʦ ʠ ʧʦʩʣʝ ʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʚ ʜʠʘʧʘʟʦʥʝ ʪʝʤʧʝʨʘʪʫʨ 100ï900°C 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʤʝʪʦʜʘʤʠ XRD, XRF, TGA/DSC ʠ ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʦʡ ʘʜʩʦʨʙʮʠʠ ʘʟʦʪʘ BET. 

ʋʤʝʨʝʥʥʘʷ ʪʝʨʤʦʦʙʨʘʙʦʪʢʘ ʚ ʧʨʝʜʝʣʘʭ ʪʝʤʧʝʨʘʪʫʨʳ 200ï300ÁC ʫʜʘʣʷʝʪ ʬʠʟʠʯʝʩʢʠ ʘʜʩʦʨʙʠʨʦʚʘʥʥʫʶ 

ʠ ʯʘʩʪʴ ʤʝʞʩʣʦʝʚʦʡ ʚʦʜʳ ʙʝʟ ʨʘʟʨʫʰʝʥʠʷ ʩʣʦʠʩʪʦʡ ʩʪʨʫʢʪʫʨʳ ʤʦʥʪʤʦʨʠʣʣʦʥʠʪʘ, ʯʪʦ ʩʦʭʨʘʥʷʝʪ 

ʫʜʝʣʴʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ, ʚʣʘʛʦʝʤʢʦʩʪʴ ʠ ʢʘʪʠʦʥʦʦʙʤʝʥʥʫʶ ʝʤʢʦʩʪʴ. ɺ ʠʥʪʝʨʚʘʣʝ ʪʝʤʧʝʨʘʪʫʨ 400ï

600ÁC ʬʠʢʩʠʨʫʝʪʩʷ ʜʝʛʠʜʨʦʢʩʠʣʠʨʦʚʘʥʠʝ ʠ ʢʦʣʣʘʧʩ ʤʝʞʩʣʦʝʚ, ʩʦʧʨʦʚʦʞʜʘʶʱʠʝʩʷ ʧʘʜʝʥʠʝʤ SBET ʠ 

ʫʪʨʘʪʦʡ ʦʙʤʝʥʥʳʭ ʮʝʥʪʨʦʚ. ʇʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 700ï900ÁC ʬʦʨʤʠʨʫʶʪʩʷ ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʳʝ ʬʘʟʳ 

ʢʨʝʤʥʝʟʝʤʘ ʠ ʘʣʶʤʦʩʠʣʠʢʘʪʦʚ ʠ ʧʦʨʠʩʪʦʩʪʴ ʩʪʨʝʤʠʪʩʷ ʢ ʥʫʣʶ. ʉʦʧʦʩʪʘʚʣʝʥʠʝ ʤʝʩʪʦʨʦʞʜʝʥʠʡ 

ʧʦʢʘʟʳʚʘʝʪ ʙʦʣʝʝ ʨʘʥʥʶʶ ʩʪʨʫʢʪʫʨʥʫʶ ʜʝʛʨʘʜʘʮʠʶ ʙʝʥʪʦʥʠʪʦʚ ʆʨʪʘ ʊʝʥʪʝʢ ʠ ʙʦʣʴʰʫʶ ʩʪʦʡʢʦʩʪʴ 

ʙʝʥʪʦʥʠʪʘ ʂʘʣʞʘʪ ʥʘ ʥʘʯʘʣʴʥʳʭ ʵʪʘʧʘʭ ʪʝʨʤʦʦʙʨʘʙʦʪʢʠ, ʦʜʥʘʢʦ ʧʨʠ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʦʙʘ 

ʤʘʪʝʨʠʘʣʘ ʪʝʨʷʶʪ ʘʛʨʦʥʦʤʠʯʝʩʢʠʝ ʬʫʥʢʮʠʠ. ɼʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʢʘʯʝʩʪʚʝ ʧʦʯʚʝʥʥʳʭ 

çʢʦʥʜʠʮʠʦʥʝʨʦʚè ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʦʛʨʘʥʠʯʠʪʴ ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʨʝʞʠʤ ʚ ʧʨʝʜʝʣʘʭ 200ï300ÁC ʩ ʢʨʘʪʢʦʡ 

ʚʳʜʝʨʞʢʦʡ ʠ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʛʨʘʥʫʣʠʨʦʚʘʥʠʝʤ, ʠʟʙʝʛʘʷ ʪʝʤʧʝʨʘʪʫʨʥʦʡ ʦʙʨʘʙʦʪʢʠ ʚ ʨʘʡʦʥʝ 400ï

600ÁC ʠ ʠʩʢʣʶʯʘʷ 700ï900ÁC. ʊʘʢʠʝ ʨʝʞʠʤʳ ʦʙʝʩʧʝʯʠʚʘʶʪ ʩʘʥʠʪʘʨʥʫʶ ʧʦʜʛʦʪʦʚʢʫ ʙʝʟ ʧʦʪʝʨʠ 

ʚʣʘʛʦʫʜʝʨʞʘʥʠʷ ʠ ʂʆɽ ʠ ʧʦʜʭʦʜʷʪ ʜʣʷ ʧʝʩʯʘʥʳʭ ʠ ʩʫʧʝʩʯʘʥʳʭ ʧʦʯʚ ʟʘʩʫʰʣʠʚʳʭ ʨʝʛʠʦʥʦʚ 

ʂʘʟʘʭʩʪʘʥʘ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʝʥʪʦʥʠʪ, ʪʝʨʤʦʦʙʨʘʙʦʪʢʘ, ʧʦʨʠʩʪʦʩʪʴ, ʚʣʘʛʦʫʜʝʨʞʘʥʠʝ, ʢʘʪʠʦʥʦʦʙʤʝʥʥʘʷ 

ʝʤʢʦʩʪʴ, ʧʦʯʚʝʥʥʳʡ ʢʦʥʜʠʮʠʦʥʝʨ. 
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 1ʊʆʆ  çʉʝʚʝʨʦ-ʂʘʟʘʭʩʪʘʥʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘè, 

ʛ.ʇʝʪʨʦʧʘʚʣʦʚʩʢ, ʂʘʟʘʭʩʪʘʥ 
2ʅɸʆ çʉʝʚʝʨʦ-ʂʘʟʘʭʩʪʘʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʄ.ʂʦʟʳʙʘʝʚʘè, ʇʝʪʨʦʧʘʚʣʦʚʩʢ, ʂʘʟʘʭʩʪʘʥ 

3ʂʳʟʳʣʦʨʜʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʂʦʨʢʳʪ ɸʪʘ, ʂʳʟʳʣʦʨʜʘ, ʂʘʟʘʭʩʪʘʥ 
4ʀʥʥʦʚʘʮʠʦʥʥʳʡ  ɽʚʨʘʟʠʡʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ.ʇʘʚʣʦʜʘʨ, ʂʘʟʘʭʩʪʘʥ 

5ʀʥʩʪʠʪʫʪ ʙʦʪʘʥʠʢʠ ʠ ʬʠʪʦʠʥʪʨʦʜʫʢʮʠʠ, ʛ.ɸʣʤʘʪʳ, ʂʘʟʘʭʩʪʘʥ 

 

ɸʥʥʦʪʘʮʠʷ. ɼʝʛʨʘʜʘʮʠʷ ʧʘʩʪʙʠʱʥʳʭ ʫʛʦʜʠʡ ʉʝʚʝʨʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʜʥʫ ʠʟ 

ʢʣʶʯʝʚʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ʨʝʛʠʦʥʘ, ʦʢʘʟʳʚʘʷ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ 

ʢʦʨʤʦʚʫʶ ʙʘʟʫ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴ ʧʨʠʨʦʜʥʳʭ ʵʢʦʩʠʩʪʝʤ. ʀʥʪʝʥʩʠʚʥʘʷ ʵʢʩʧʣʫʘʪʘʮʠʷ 

ʧʘʩʪʙʠʱ, ʧʨʝʚʳʰʝʥʠʝ ʥʦʨʤʘʪʠʚʥʳʭ ʥʘʛʨʫʟʦʢ ʥʘ ʪʨʘʚʦʩʪʦʡ, ʩʥʠʞʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʦʨʛʘʥʠʯʝʩʢʦʛʦ 

ʚʝʱʝʩʪʚʘ ʚ ʧʦʯʚʘʭ ʠ ʫʯʘʱʝʥʠʝ ʟʘʩʫʰʣʠʚʳʭ ʧʝʨʠʦʜʦʚ ʧʨʠʚʦʜʷʪ ʢ ʠʩʪʦʱʝʥʠʶ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ, 

ʩʥʠʞʝʥʠʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʪʨʘʚʦʩʪʦʷ ʠ ʩʦʢʨʘʱʝʥʠʶ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʨʝʟʫʣʴʪʘʪʳ ʧʦʣʝʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʜʝʛʨʘʜʠʨʦʚʘʥʥʳʭ ʧʘʩʪʙʠʱ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ ʠ ʙʠʦʧʨʝʧʘʨʘʪʦʚ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʚʥʝʜʨʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠ 

ʙʝʟʦʧʘʩʥʳʭ ʘʛʨʦʪʝʭʥʦʣʦʛʠʡ ʩʧʦʩʦʙʩʪʚʫʝʪ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʫʚʝʣʠʯʝʥʠʶ ʚʳʭʦʜʘ ʟʝʣʸʥʦʡ ʠ ʩʫʭʦʡ ʤʘʩʩʳ 

ʨʘʩʪʝʥʠʡ. ʅʘʠʙʦʣʝʝ ʚʳʩʦʢʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʙʳʣʘ ʜʦʩʪʠʛʥʫʪʘ ʧʨʠ ʩʦʚʤʝʩʪʥʦʤ ʧʨʠʤʝʥʝʥʠʠ 

ʙʠʦʩʪʠʤʫʣʷʪʦʨʘ-ʘʥʪʠʩʪʨʝʩʩʘʥʪʘ çɺʫʢʩʘʣ ɸʤʠʥʦʧʣʘʥʪè ʠ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʫʜʦʙʨʝʥʠʷ çʂʘʟʫʛʣʝʛʫʤʫʩè, 

ʦʙʝʩʧʝʯʠʚ 9,0 ʮ/ʛʘ ʟʝʣʸʥʦʡ ʤʘʩʩʳ ʠ 2,7 ʮ/ʛʘ ʩʫʭʦʡ ʤʘʩʩʳ, ʯʪʦ ʧʨʝʚʳʰʘʝʪ ʧʦʢʘʟʘʪʝʣʠ ʢʦʥʪʨʦʣʴʥʦʛʦ 

ʚʘʨʠʘʥʪʘ ʚ 1,7 ʨʘʟʘ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʜʪʚʝʨʞʜʘʶʪ ʚʳʩʦʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʙʠʦʧʨʝʧʘʨʘʪʦʚ 

ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʧʘʩʪʙʠʱʥʳʭ ʘʛʨʦʵʢʦʩʠʩʪʝʤ ʚ ʫʩʣʦʚʠʷʭ ʢʣʠʤʘʪʠʯʝʩʢʦʡ 

ʘʨʠʜʠʟʘʮʠʠ ʉʝʚʝʨʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ ʠ ʤʦʛʫʪ ʙʳʪʴ ʨʝʢʦʤʝʥʜʦʚʘʥʳ ʢ ʚʥʝʜʨʝʥʠʶ ʚ ʧʨʘʢʪʠʢʫ ʫʩʪʦʡʯʠʚʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ ʢʦʨʤʦʚʳʤʠ ʨʝʩʫʨʩʘʤʠ ʨʝʛʠʦʥʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʫʨʦʞʘʡʥʦʩʪʴ, ʢʦʨʤ, ʧʘʩʪʙʠʱʘ, ʙʠʦʧʨʝʧʘʨʘʪʳ 

 

ɺʚʝʜʝʥʠʝ. ʇʘʩʪʙʠʱʥʳʝ ʵʢʦʩʠʩʪʝʤʳ ʉʝʚʝʨʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ ʠʛʨʘʶʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ 

ʦʙʝʩʧʝʯʝʥʠʠ ʢʦʨʤʦʚʦʡ ʙʘʟʳ ʜʣʷ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ, ʩʦʭʨʘʥʝʥʠʠ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ 

ʠ ʧʦʜʜʝʨʞʘʥʠʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʙʘʣʘʥʩʘ. ʆʜʥʘʢʦ ʚ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʥʘʙʣʶʜʘʝʪʩʷ 

ʧʨʦʛʨʝʩʩʠʨʫʶʱʘʷ ʜʝʛʨʘʜʘʮʠʷ ʧʘʩʪʙʠʱ, ʦʙʫʩʣʦʚʣʝʥʥʘʷ ʥʝʨʘʮʠʦʥʘʣʴʥʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʟʝʤʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ, ʧʝʨʝʚʳʧʘʩʦʤ ʩʢʦʪʘ, ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʠ ʩʥʠʞʝʥʠʝʤ 

ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʨʘʩʪʠʪʝʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚ. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʩʦʢʨʘʱʝʥʠʶ ʧʣʦʱʘʜʠ 

ʧʨʦʜʫʢʪʠʚʥʳʭ ʫʛʦʜʠʡ, ʧʦʪʝʨʝ ʚʠʜʦʚʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ, ʠʩʪʦʱʝʥʠʶ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʠ 

ʩʥʠʞʝʥʠʶ ʫʩʪʦʡʯʠʚʦʩʪʠ ʵʢʦʩʠʩʪʝʤ. 

ʆʜʥʠʤ ʠʟ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʜʝʛʨʘʜʠʨʦʚʘʥʥʳʭ ʧʘʩʪʙʠʱ 

ʷʚʣʷʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ ʠ ʙʠʦʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ, ʦʩʥʦʚʘʥʥʳʭ 

ʥʘ ʧʨʠʨʦʜʥʳʭ ʤʝʭʘʥʠʟʤʘʭ ʩʪʠʤʫʣʷʮʠʠ ʨʦʩʪʘ ʨʘʩʪʝʥʠʡ, ʧʦʚʳʰʝʥʠʷ ʠʭ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ 

ʩʪʨʝʩʩʦʚʳʤ ʬʘʢʪʦʨʘʤ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʝʩʪʝʩʪʚʝʥʥʳʭ ʙʠʦʮʝʥʦʟʦʚ. ɺ ʦʪʣʠʯʠʝ ʦʪ 

ʪʨʘʜʠʮʠʦʥʥʳʭ ʘʛʨʦʪʝʭʥʦʣʦʛʠʡ, ʜʘʥʥʳʝ ʤʝʪʦʜʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ 
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ʙʝʟʦʧʘʩʥʦʩʪʴʶ, ʦʪʩʫʪʩʪʚʠʝʤ ʢʫʤʫʣʷʪʠʚʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʠ ʩʧʦʩʦʙʩʪʚʫʶʪ ʬʦʨʤʠʨʦʚʘʥʠʶ 

ʫʩʪʦʡʯʠʚʳʭ ʘʛʨʦʵʢʦʩʠʩʪʝʤ[1].  

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʈʘʟʨʘʙʦʪʢʘ ʧʨʠʝʤʦʚ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʙʠʦʨʝʩʫʨʩʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ 

ʜʝʛʨʘʜʠʨʦʚʘʥʥʳʭ ʧʘʩʪʙʠʱ ʚ ʫʩʣʦʚʠʷʭ ʩʪʝʧʥʦʡ ʟʦʥʳ ʉʝʚʝʨʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʙʠʦʦʨʛʘʥʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ ʠ ʫʜʦʙʨʝʥʠʡ ʥʘ ʧʨʠʥʮʠʧʘʭ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʟʝʤʣʝʜʝʣʠʷ. 

ʇʘʩʪʙʠʱʘ ʂʘʟʘʭʩʪʘʥʘ ʟʘʥʠʤʘʶʪ 67% ʪʝʨʨʠʪʦʨʠʠ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ. ʊʝʨʨʠʪʦʨʠʷ 

ʵʪʠʭ ʫʛʦʜʠʡ (184,2 ʤʣʥ.ʛʘ) ʦʧʨʝʜʝʣʷʝʪ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʨʝʩʧʫʙʣʠʢʠ ʚ ʮʝʣʦʤ. 

ʆʭʚʘʪʳʚʘʷ ʦʛʨʦʤʥʫʶ ʧʨʠʨʦʜʥʫʶ ʟʦʥʫ ʧʘʩʪʙʠʱʘ, ʝʞʝʛʦʜʥʦ ʚʦʟʦʙʥʦʚʣʷʶʪ ʙʝʩʧʣʘʪʥʫʶ ʠ ʦʯʝʥʴ 

ʮʝʥʥʫʶ ʚ ʢʦʨʤʦʚʦʤ ʦʪʥʦʰʝʥʠʠ ʨʘʩʪʠʪʝʣʴʥʫʶ ʧʨʦʜʫʢʮʠʶ ʚ ʚʠʜʝ ʧʦʜʥʦʞʥʦʛʦ ʢʦʨʤʘ ʚ ʦʙʲʝʤʝ 

ʜʦ 28 ʤʣʥ. ʪʦʥʥ ʢʦʨʤʦʚʳʭ ʝʜʠʥʠʮ. ʆʪ ʪʦʛʦ, ʚ ʢʘʢʦʤ ʩʦʩʪʦʷʥʠʠ ʵʪʠ ʧʘʩʪʙʠʱʘ ʥʘʭʦʜʷʪʩʷ, ʙʫʜʫʪ 

ʟʘʚʠʩʝʪʴ ʵʢʦʣʦʛʠʷ ʠ ʟʜʦʨʦʚʴʝ ʣʶʜʝʡ, ʩʦʩʪʦʷʥʠʝ ʠ ʨʘʟʚʠʪʠʝ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ [2,3].  

ɺ ʥʘʰʝʡ ʨʝʩʧʫʙʣʠʢʝ ʠʤʝʝʪʩʷ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʧʘʩʪʙʠʱʥʳʭ ʫʛʦʜʠʡ. 

ʇʦʵʪʦʤʫ ʧʨʘʚʠʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʘʩʪʙʠʱ ʠʤʝʝʪ ʦʛʨʦʤʥʫʶ ʚʘʞʥʦʩʪʴ.  

ʄʥʦʛʦʯʠʩʣʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚ ʧʘʩʪʙʠʱʥʦʡ ʪʨʘʚʝ ʩʦʜʝʨʞʠʪʩʷ 

ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʝ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩʝʥʦʤ, ʧʨʠʛʦʪʦʚʣʝʥʥʳʤ ʙʝʟ ʧʦʪʝʨʠ 

ʣʠʩʪʴʝʚ ʠʟ ʪʦʡ ʞʝ ʩʘʤʦʡ ʪʨʘʚʳ. ʇʦ ʜʘʥʥʳʤ ʘʢʘʜʝʤʠʢʦʤ ʀ.ɺ. ʃʘʨʠʥʳʤ, ʚ 100 ʢʛ ʩʫʭʦʛʦ 

ʚʝʱʝʩʪʚʘ ʪʨʘʚʳ ʭʦʨʦʰʝʛʦ ʧʘʩʪʙʠʱʘ ʥʝʨʝʜʢʦ ʩʦʜʝʨʞʠʪʩʷ ʩʚʳʰʝ 10 ʢʛ ʧʝʨʝʚʘʨʠʤʦʛʦ ʙʝʣʢʘ ʠ ʜʦ 

100 ʢʦʨʤʦʚʳʭ ʝʜʠʥʠʮ, ʪʦʛʜʘ ʢʘʢ ʚ ʭʦʨʦʰʝʤ ʩʝʥʝ ʩʦʜʝʨʞʠʪʩʷ 5-6 ʧʝʨʝʚʘʨʠʤʦʛʦ ʙʝʣʢʘ ʠ 60-70 

ʢʦʨʤʦʚʳʭ ʝʜʠʥʠʮ [4,5]. 

ʋʯʠʪʳʚʘʷ ʦʛʨʘʥʠʯʝʥʥʦʩʪʴ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʦʭʨʘʥʝʥʠʷ ʧʘʩʪ-

ʙʠʱʥʳʭ ʫʛʦʜʠʡ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʘʢ-

ʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ ʩʪʘʥʦʚʠʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʠ ʚʥʝʜʨʝʥʠʝ ʫʩʪʦʡʯʠʚʳʭ, ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʠʭ ʠ 

ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʜʝʛʨʘʜʠʨʦʚʘʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ. ɺ ʵʪʦʤ 

ʢʦʥʪʝʢʩʪʝ ʚʩʸ ʙʦʣʴʰʫʶ ʥʘʫʯʥʫʶ ʠ ʧʨʘʢʪʠʯʝʩʢʫʶ ʟʥʘʯʠʤʦʩʪʴ ʧʨʠʦʙʨʝʪʘʝʪ ʠʩʧʦʣʴ-ʟʦʚʘʥʠʝ 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ð ʙʠʦʧʨʝʧʘʨʘʪʦʚ ʠ ʙʠʦʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ. ʆʥʠ ʩʦʜʝʨʞʘʪ 

ʞʠʚʳʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ ʠʣʠ ʠʭ ʤʝʪʘʙʦʣʠʪʳ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʝ ʘʢʪʠʚʘʮʠʠ ʬʠʟʠʦ-ʣʦʛʦ-

ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʨʘʩʪʝʥʠʷʭ, ʫʩʢʦʨʝʥʠʶ ʝʩʪʝʩʪʚʝʥʥʦʡ ʩʫʢʮʝʩʩʠʠ, ʫʣʫʯʰʝ-ʥʠʶ 

ʫʩʣʦʚʠʡ ʨʦʩʪʘ ʢʦʨʤʦʚʳʭ ʢʫʣʴʪʫʨ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ [6]. 

ʉʦʚʨʝʤʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʙʠʦʧʨʝʧʘʨʘʪʦʚ ʧʦʟʚʦʣʷʝʪ 

ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʩʠʪʴ ʫʩʪʦʡʯʠʚʦʩʪʴ ʨʘʩʪʝʥʠʡ ʢ ʘʙʠʦʪʠʯʝʩʢʠʤ ʩʪʨʝʩʩʘʤ, ʚ ʪʦʤ ʯʠʩʣʝ ʟʘʩʫʭʝ, 

ʚʳʩʦʢʦʡ ʠʥʩʦʣʷʮʠʠ ʠ ʪʝʤʧʝʨʘʪʫʨʥʳʤ ʢʦʣʝʙʘʥʠʷʤ, ʘ ʪʘʢʞʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ 

ʧʦʧʫʣʷʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʜʦʤʠʥʠʨʫʶʱʠʭ ʚʠʜʦʚ, ʫʩʠʣʝʥʠʶ ʧʨʦʮʝʩʩʦʚ ʝʩʪʝʩʪʚʝʥʥʦʛʦ 

ʚʦʟʦʙʥʦʚʣʝʥʠʷ ʠ ʫʚʝʣʠʯʝʥʠʶ ʢʦʨʤʦʚʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ. ʅʝʩʤʦʪʨʷ ʥʘ ʵʪʦ, ʚʦʧʨʦʩʳ 

ʢʦʤʧʣʝʢʩʥʦʡ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʚ ʫʩʣʦʚʠʷʭ ʧʘʩʪʙʠʱʥʦʡ 

ʜʝʛʨʘʜʘʮʠʠ ʘʨʠʜʥʳʭ ʟʦʥ ʦʩʪʘʶʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʦ ʠʟʫʯʝʥʥʳʤʠ ʠ ʪʨʝʙʫʶʪ ʧʨʦʚʝʜʝʥʠʷ 

ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ [7]. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʨʘʙʦʪʳ ʙʳʣʠ 

ʧʨʦʚʝʜʝʥʳ ʊʆʆ çʉʝʚʝʨʦ-ʂʘʟʘʭʩʪʘʥʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʩʝʣʴʩʢʦʛʦ 

ʭʦʟʷʡʩʪʚʘè ʥʘ ʙʘʟʝ ʢʨʝʩʪʴʷʥʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ çʐʘʡʤʝʨʜʝʥʦʚ ɹ.ɸ.è ʚ ʉʝʚʝʨʦ-ʂʘʟʘʭʩʪʘʥʩʢʦʡ 

ʦʙʣʘʩʪʠ. 

ɾʘʨʢʦʝ ʣʝʪʦ, ʩʫʨʦʚʳʝ ʟʠʤʳ ʠ ʧʦʩʪʦʷʥʥʳʝ ʩʫʭʦʚʝʡʥʳʝ ʚʝʪʨʳ ʦʧʨʝʜʝʣʷʶʪ ʧʨʠʨʦʜʥʳʝ 

ʫʩʣʦʚʠʷ ʩʪʝʧʥʦʡ ʟʦʥʳ ʜʘʥʥʦʛʦ ʨʘʡʦʥʘ. ʇʦʯʚʝʥʥʳʡ ʧʦʢʨʦʚ ʵʪʦʡ ʪʝʨʨʠʪʦʨʠʠ ʠʤʝʝʪ ʨʷʜ 

ʦʩʦʙʝʥʥʦʩʪʝʡ, ʢʦʪʦʨʳʝ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʩʚʷʟʘʥʳ ʩ ʭʘʨʘʢʪʝʨʦʤ ʢʣʠʤʘʪʘ: ʨʝʟʢʦʡ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʩʪʴʶ, ʥʝʨʘʚʥʦʤʝʨʥʳʤ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʩʥʝʛʘ, ʯʘʩʪʳʤʠ ʤʝʪʝʣʷʤʠ, ʩʫʭʦʩʪʴʶ 

ʚʝʩʝʥʥʝʛʦ ʧʝʨʠʦʜʘ, ʩʣʘʙʳʤ ʨʘʟʚʠʪʠʝʤ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ ʨʘʟʣʦʞʝʥʠʷ ʦʨʛʘʥʠʯʝʩʢʦʛʦ 

ʚʝʱʝʩʪʚʘ, ʚʣʠʷʥʠʝʤ ʚʝʪʨʦʚ ʥʘ ʧʝʨʝʤʝʱʝʥʠʝ ʧʦʯʚʳ ʠ ʥʝʨʘʚʥʦʤʝʨʥʳʤ ʫʚʣʘʞʥʝʥʠʝʤ ʧʦʯʚ ʠʟ-

ʟʘ ʥʠʭ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʜʨʝʥʠʨʦʚʘʥʥʦʩʪʠ [8]. ɼʨʝʥʘʞ ʧʦʯʚʳ ʚ ʨʝʛʠʦʥʝ ʫʭʫʜʰʘʝʪʩʷ ʧʦ ʤʝʨʝ 

ʧʨʦʜʚʠʞʝʥʠʷ ʩ ʶʛʘ ʥʘ ʩʝʚʝʨ. ɻʠʜʨʦʬʠʟʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʧʦʯʚ, ʚʢʣʶʯʘʷ ʣʝʩʥʳʝ, ʠʤʝʶʪ 

ʥʝʙʦʣʴʰʠʝ ʨʘʟʣʠʯʠʷ ʠ ʪʝʩʥʦ ʩʚʷʟʘʥʳ ʩʦ ʩʪʝʧʝʥʴʶ ʟʘʩʦʣʝʥʥʦʩʪʠ ʧʦʯʚʳ [9]. 

ɺ ʷʥʚʘʨʝ 2024 ʛʦʜʘ ʩʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʢʦʣʝʙʘʣʘʩʴ ʦʪ -15 ʜʦ -16 Üʉ, ʘ ʚʳʩʦʪʘ 

ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ ʥʘ ʦʧʳʪʥʦʤ ʫʯʘʩʪʢʝ ʩʦʩʪʘʚʠʣʘ 42-44 ʩʤ. ɺ ʬʝʚʨʘʣʝ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ 
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ʫʧʘʣʘ ʜʦ -14 -15 Üʉ, ʚʳʩʦʪʘ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ ʫʤʝʥʴʰʠʣʘʩʴ ʜʦ 35-37 ʩʤ. ɺ ʤʘʨʪʝ ʩʨʝʜʥʷʷ 

ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʚʘʨʴʠʨʦʚʘʣʘʩʴ ʦʪ -4 ʜʦ -9 Üʉ. ɺʝʩʥʦʡ 2024 ʛʦʜʘ ʚ ʉʝʚʝʨʦ-ʂʘʟʘʭʩʪʘʥʩʢʦʡ 

ʦʙʣʘʩʪʠ ʥʘʙʣʶʜʘʣʦʩʴ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʥʘ ʚʣʘʛʦʦʙʝʩʧʝʯʝʥʥʦʩʪʴ 

ʧʦʯʚ. ɿʠʤʘ ʵʪʦʛʦ ʛʦʜʘ ʙʳʣʘ ʦʪʤʝʯʝʥʘ ʩʨʘʚʥʠʪʝʣʴʥʦ ʚʳʩʦʢʠʤ ʩʥʝʞʥʳʤ ʧʦʢʨʦʚʦʤ, ʯʪʦ 

ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʥʘʢʦʧʣʝʥʠʶ ʚʣʘʛʠ ʚ ʧʦʯʚʝ. ɺʝʩʥʦʡ ʧʨʦʠʟʦʰʣʦ ʨʘʥʥʝʝ ʥʘʯʘʣʦ ʪʘʷʥʠʷ ʩʥʝʛʘ, 

ʯʪʦ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʫʚʣʘʞʥʝʥʠʶ ʚʝʨʭʥʠʭ ʩʣʦʝʚ ʧʦʯʚʳ ʠ ʩʦʟʜʘʣʦ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ 

ʥʘʯʘʣʘ ʚʝʛʝʪʘʮʠʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ. 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʯʘʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʥʘ ʤʘʣʦʧʨʦʜʫʢʪʠʚʥʦʤ 

ʜʝʛʨʘʜʠʨʦʚʘʥʥʦʤ ʧʘʩʪʙʠʱʥʦʤ ʫʯʘʩʪʢʝ ʧʣʦʱʘʜʴʶ 1 ʛʝʢʪʘʨ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʫʪʚʝʨʞʜʸʥʥʦʡ 

ʩʭʝʤʦʡ ʵʢʩʧʝʨʠʤʝʥʪʘ (ʪʘʙʣʠʮʘ 1). ʋʯʝʪʳ ʠ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʧʨʦʮʝʩʩʘʤʠ ʠ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʵʢʩʧʝʨʠʤʝʥʪʘ ʦʩʫʱʝʩʪʚʣʷʣʠʩʴ ʩʦʛʣʘʩʥʦ ʤʝʪʦʜʠʯʝʩʢʠʤ ʫʢʘʟʘʥʠʷʤ ɺʅʀʀ ʢʦʨʤʦʚ ʠʤʝʥʠ ɺ.ʈ. 

ɺʠʣʴʷʤʩʘ [10]. ɼʣʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʤʝʪʦʜ 

ʜʠʩʧʝʨʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ, ʨʘʟʨʘʙʦʪʘʥʥʳʡ ɹ.ɸ. ɼʦʩʧʝʭʦʚʳʤ [11]. ʇʦʜʨʦʙʥʘʷ ʩʭʝʤʘ ʧʨʦʚʝʜʝʥʠʷ 

ʦʧʳʪʦʚ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʠʞʝ. ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʨʦʚʦʜʠʣʠ ʩʣʝʜʫʶʱʠʝ ʥʘʙʣʶʜʝʥʠʷ ʠ ʫʯʝʪʳ: 

- ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʤʝʪʝʦʫʩʣʦʚʠʷʤʠ; 

- ʦʧʨʝʜʝʣʝʥʠʝ ʛʝʦʙʦʪʘʥʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʧʘʩʪʙʠʱʘ; 

- ʧʨʦʜʫʢʪʠʚʥʘʷ ʚʣʘʞʥʦʩʪʴ ʧʦʯʚʳ ʚ ʩʣʦʝ 0-100 ʩʤ ʧʝʨʝʜ ʟʘʢʣʘʜʢʦʡ ʦʧʳʪʘ; 

- ʦʧʨʝʜʝʣʝʥʠʝ ʧʨʦʝʢʪʠʚʥʦʛʦ ʧʦʢʨʳʪʠʷ ʧʘʩʪʙʠʱ; 

- ʦʧʨʝʜʝʣʝʥʠʝ ʚʳʩʦʪʳ ʧʘʩʪʙʠʱʥʳʭ ʨʘʩʪʝʥʠʡ; 

- ʦʧʨʝʜʝʣʝʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ ʟʝʣʝʥʦʡ ʠ ʩʫʭʦʡ ʤʘʩʩʳ; 

- ʦʧʨʝʜʝʣʝʥʠʝ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʧʘʩʪʙʠʱʥʦʛʦ ʪʨʘʚʦʩʪʦʷ. 
  

ʊʘʙʣʠʮʘ 1 ï ʉʭʝʤʘ ʧʦʣʝʚʦʛʦ ʦʧʳʪʘ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʧʨʠʝʤʦʚ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʙʠʦʨʝʩʫʨʩʥʦʛʦ 

ʧʦʪʝʥʮʠʘʣʘ ʜʝʛʨʘʜʠʨʦʚʘʥʥʳʭ ʧʘʩʪʙʠʱ ʚ ʫʩʣʦʚʠʷʭ ʨʘʟʣʠʯʥʳʭ ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʟʦʥ 

ʂʘʟʘʭʩʪʘʥʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʙʠʦʦʨʛʘʥʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ ʠ ʫʜʦʙʨʝʥʠʡ ʥʘ ʧʨʠʥʮʠʧʘʭ 

ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʟʝʤʣʝʜʝʣʠʷ ʚ ʩʪʝʧʥʦʡ ʟʦʥʝ ʉʝʚʝʨʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ 

 

 ̄ ɺʘʨʠʘʥʪʳ ʦʧʳʪʘ ɼʦ ʩʪʨʘʚʣʠʚʘʥʠʷ,  ʚ 

ʜʦʟʝ 5 ʣ/ʛʘ 

ʇʦʩʣʝ ʩʪʨʘʚʣʠʚʘ-

ʥʠʷ, ʚ ʜʦʟʝ 5 ʣ/ʛʘ 

1 
ɽʩʪʝʩʪʚʝʥʥʘʷ ʜʝʛʨʘʜʠʨʦʚʘʥʥʘʷ ʧʘʩʪʙʠʱʘ  

(ʢʦʥʪʨʦʣʴ)  - - 

2 

ɺʫʢʩʘʣ ɸʤʠʥʦʧʣʘʥʪ (ɹʠʦʩʪʠʤʫʣʷʪʦʨ-

ʘʥʪʠʩʪʨʝʩʘʥʪ) + ʆʨʛʘʥʠʯʝʩʢʦʝ ʫʜʦʙʨʝʥʠʝ 

çɻʫʤʘʪ+ʉʆ2 

+ + 

3 
ʉʪʦʣʣʝʨ ʕʥʝʨʨʜʞʠ+ʆʨʛʘʥʠʯʝʩʢʦʝ ʫʜʦʙʨʝʥʠʝ 

çɻʫʤʘʪ+ʉʆ2» 
+ + 

4 

ɺʫʢʩʘʣ ɸʤʠʥʦʧʣʘʥʪ (ɹʠʦʩʪʠʤʫʣʷʪʦʨ-

ʘʥʪʠʩʪʨʝʩʘʥʪ) + ʆʨʛʘʥʠʯʝʩʢʦʝ ʫʜʦʙʨʝʥʠʝ 

çʂʘʟʫʛʣʝʛʫʤʫʩè 

+ + 

 

ɺ ʧʝʨʠʦʜ ʩ ʬʝʚʨʘʣʷ ʧʦ ʤʘʨʪ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʜʚʘʞʜʳ ʩʥʝʛʦʟʘʜʝʨʞʘʥʠʝ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʘʰʠʥ ʉɺʋ-2,6 ʠ ʄʊɿ-80. ɺʦ ʚʪʦʨʦʡ ʜʝʢʘʜʝ ʘʧʨʝʣʷ ʙʳʣ ʧʨʦʚʝʜʸʥ ʚʝʩʝʥʥʠʡ 

ʛʝʦʙʦʪʘʥʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʘʩʪʙʠʱʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʭʝʤʦʡ 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʦʧʳʪʥʳʝ ʫʯʘʩʪʢʠ ʙʳʣʠ ʨʘʟʤʝʯʝʥʳ (ɸʢʢʘʡʳʥʩʢʠʡ ʨʘʡʦʥ; ʉʂʆ; 54Á30'08" ʩ.ʰ. 

69Á05'26" ʚ.ʜ.), ʧʨʠ ʵʪʦʤ ʧʣʦʱʘʜʴ ʢʘʞʜʦʡ ʜʝʣʷʥʢʠ ʩʦʩʪʘʚʠʣʘ 0,25 ʛʘ. ɺ ʧʝʨʚʦʡ ʜʝʢʘʜʝ ʤʘʷ 

ʙʳʣʦ ʦʩʫʱʝʩʪʚʣʝʥʦ ʚʥʝʩʝʥʠʝ ʙʠʦʧʨʝʧʘʨʘʪʦʚ ʠ ʫʜʦʙʨʝʥʠʡ ʧʦ ʫʪʚʝʨʞʜʸʥʥʦʡ ʩʭʝʤʝ ʜʦ ʥʘʯʘʣʘ 

ʩʪʨʘʚʣʠʚʘʥʠʷ. ɺ ʧʝʨʚʦʡ ʜʝʢʘʜʝ ʠʶʥʷ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʧʦʚʪʦʨʥʘʷ ʦʙʨʘʙʦʪʢʘ ʦʧʳʪʥʳʭ ʫʯʘʩʪʢʦʚ 

ʩ ʧʦʤʦʱʴʶ ʩʘʤʦʭʦʜʥʦʛʦ ʦʧʨʳʩʢʠʚʘʪʝʣʷ ʤʘʨʢʠ çɼʞʦʥ ɼʠʨè. 

ɺʝʩʥʦʡ 2024 ʛʦʜʘ ʚ ʉʝʚʝʨʦ-ʂʘʟʘʭʩʪʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʥʘʙʣʶʜʘʣʘʩʴ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʘʷ 

ʩʠʪʫʘʮʠʷ. ʇʘʚʦʜʢʠ ʟʘʪʨʦʥʫʣʠ ʢʘʢ ʛʦʨʦʜʘ, ʪʘʢ ʠ ʩʝʣʴʩʢʠʝ ʥʘʩʝʣʸʥʥʳʝ ʧʫʥʢʪʳ. ʅʝʩʤʦʪʨʷ ʥʘ 

ʵʪʦ, ʧʦʛʦʜʥʳʝ ʫʩʣʦʚʠʷ ʚ ʥʘʯʘʣʝ ʛʦʜʘ, ʢʦʛʜʘ ʟʘʢʣʘʜʳʚʘʣʠʩʴ ʦʧʳʪʳ, ʦʢʘʟʘʣʠʩʴ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʙʣʘʛʦʧʨʠʷʪʥʳʤʠ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʚʣʘʛʦʦʙʝʩʧʝʯʝʥʥʦʩʪʠ. ʆʙʠʣʠʝ ʦʩʘʜʢʦʚ ʠ ʚʳʩʦʢʠʝ ʩʫʤʤʳ 
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ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʪʝʤʧʝʨʘʪʫʨ ʚ ʵʪʦʪ ʧʝʨʠʦʜ ʩʫʱʝʩʪʚʝʥʥʦ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʘʢʪʠʚʥʦʤʫ ʨʦʩʪʫ 

ʢʫʣʴʪʫʨ. ɺ ʵʪʦʤ ʛʦʜʫ ʙʳʣʦ ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʣʘʛʠ, ʯʪʦ ʩʦʟʜʘʣʦ 

ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʫʨʦʞʘʡʥʦʩʪʠ. ɺʣʠʷʥʠʝ ʚʳʩʦʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʦʩʘʜʢʦʚ 

ʠ ʩʫʤʤ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʪʝʤʧʝʨʘʪʫʨ ʚ ʧʨʦʮʝʩʩʝ ʥʘʙʣʶʜʝʥʠʡ ʩʳʛʨʘʣʦ ʚʘʞʥʫʶ ʨʦʣʴ ʚ 

ʫʣʫʯʰʝʥʠʠ ʨʦʩʪʘ ʨʘʩʪʝʥʠʡ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʚ ʧʦʚʳʰʝʥʠʠ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʫʨʦʞʘʷ. 

ʆʙʣʘʩʪʴ ʨʘʩʧʦʣʦʞʝʥʘ ʚ ʜʚʫʭ ʧʨʠʨʦʜʥʳʭ ʟʦʥʘʭ: ʣʝʩʦʩʪʝʧʥʦʡ ʠ ʩʪʝʧʥʦʡ, ʯʪʦ ʚ 

ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʦʧʨʝʜʝʣʷʝʪ ʝʝ ʣʘʥʜʰʘʬʪʳ, ʦʩʥʦʚʥʳʝ ʧʨʠʨʦʜʥʳʝ ʨʝʩʫʨʩʳ ʠ ʧʦʯʚʝʥʥʦ-

ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ. ɸʨʝʘʣ ʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʦʪʥʦʩʠʪʩʷ ʢ ʟʦʥʝ ʨʠʩʢʦʚʘʥʥʦʛʦ 

ʟʝʤʣʝʜʝʣʠʷ. ʅʘ ʪʝʨʨʠʪʦʨʠʶ ʦʙʣʘʩʪʠ ʣʝʛʢʦ ʚʪʦʨʛʘʶʪʩʷ ʢʘʢ ʭʦʣʦʜʥʳʝ ʘʨʢʪʠʯʝʩʢʠʝ, ʪʘʢ ʠ 

ʪʝʧʣʳʝ ʚʦʟʜʫʰʥʳʝ ʤʘʩʩʳ ʠʟ ʉʨʝʜʥʝʡ ɸʟʠʠ. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʯʘʩʪʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʧʦʛʦʜʳ. ɺ 

ʮʝʣʦʤ ʢʣʠʤʘʪ ʟʦʥʳ ʨʝʟʢʦ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʡ ʩ ʭʦʣʦʜʥʦʡ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʡ ʟʠʤʦʡ ʠ ʞʘʨʢʠʤ 

ʣʝʪʦʤ. ʇʝʨʠʦʜ ʫʩʪʦʡʯʠʚʦʛʦ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ ʩʦʩʪʘʚʣʷʝʪ ʙʦʣʝʝ 6-ʪʠ ʤʝʩʷʮʝʚ. ɺʳʩʦʪʘ 

ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 12 ʜʦ 35 ʩʤ. ɿʘʧʘʩʳ ʚʦʜʳ ʚ ʩʥʝʛʝ ʦʢʦʣʦ 50-69 ʤʤ, ʯʪʦ 

ʩʦʩʪʘʚʣʷʝʪ 22 - 23% ʦʪ ʦʙʱʝʡ ʚʣʘʛʦʦʙʝʩʧʝʯʝʥʥʦʩʪʠ. ʉʨʝʜʥʝʩʫʪʦʯʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʩʘʤʦʛʦ 

ʭʦʣʦʜʥʦʛʦ ʤʝʩʷʮʘ ʷʥʚʘʨʷ -18,5-19,1Üʉ, ʘ ʪʝʧʣʦʛʦ ʠʶʣʷ  +19,0-19,5Áʉ. ɺ ʣʝʪʥʠʡ ʧʝʨʠʦʜ, ʚ 

ʦʪʜʝʣʴʥʳʝ ʞʘʨʢʠʝ ʜʥʠ, ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʧʦʜʥʠʤʘʝʪʩʷ ʜʦ +41,0Áʉ, ʘ ʟʠʤʦʡ ʦʧʫʩʢʘʝʪʩʷ ʜʦ 

-30,0-35,0Áʉ, ʥʦ ʠʥʦʛʜʘ ʥʠʞʝ ʤʠʥʫʩ 40,0-45,0Áʉ. 

ʇʝʨʝʭʦʜ ʢ ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʩʫʪʦʯʥʳʤ ʪʝʤʧʝʨʘʪʫʨʘʤ ʧʨʦʠʩʭʦʜʠʪ ʚ ʥʘʯʘʣʝ ʘʧʨʝʣʷ 

ʤʝʩʷʮʘ, ʘ ʯʝʨʝʟ 20-30 ʜʥʝʡ ʩʨʝʜʥʠʝ ʩʫʪʦʯʥʳʝ ʠʭ ʟʥʘʯʝʥʠʷ ʜʦʩʪʠʛʘʶʪ 10-11Áʉ. 

ɺʝʩʥʘ ʢʦʨʦʪʢʘʷ (20-30 ʜʥʝʡ), ʩʫʭʘʷ, ʧʨʦʭʣʘʜʥʘʷ, ʥʘʯʠʥʘʝʪʩʷ ʩʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʳ 

ʘʧʨʝʣʷ. ʇʝʨʝʭʦʜ ʪʝʤʧʝʨʘʪʫʨ ʯʝʨʝʟ  +5Áʉ ʧʨʦʠʩʭʦʜʠʪ 20-22 ʘʧʨʝʣʷ, ʘ ʯʝʨʝʟ +10Áʉ 8-10 ʤʘʷ. 

ɺʝʩʝʥʥʠʝ ʟʘʧʘʩʳ ʚʣʘʛʠ ʚ ʧʦʯʚʝ ʩʦʟʜʘʶʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʟʘ ʩʯʝʪ ʦʩʝʥʥʝ-ʟʠʤʥʠʭ ʦʩʘʜʢʦʚ ʠ 

ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʚʦʜʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʨʘʩʪʝʥʠʡ ʚ ʥʘʯʘʣʴʥʳʡ ʧʝʨʠʦʜ ʠʭ 

ʚʝʛʝʪʘʮʠʠ. ɺ ʤʘʝ ʠ ʠʶʥʝ ʯʘʩʪʦ ʙʳʚʘʶʪ ʩʫʭʦʚʝʠ ʠ ʧʳʣʴʥʳʝ ʙʫʨʠ. ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ 

ʧʝʨʠʦʜʘ ʩʦ ʩʨʝʜʥʝʩʫʪʦʯʥʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ ʚʦʟʜʫʭʘ ʚʳʰʝ  +10Áʉ ʦʢʦʣʦ 130-140 ʜʥʝʡ, ʘ ʩʫʤʤʘ 

ʪʝʤʧʝʨʘʪʫʨ ʚʦʟʜʫʭʘ ʚʳʰʝ +10Áʉ ʩʦʩʪʘʚʣʷʝʪ 2000-2400. 

ʆʩʝʥʴʶ ʧʝʨʝʭʦʜ ʪʝʤʧʝʨʘʪʫʨ ʯʝʨʝʟ +10Áʉ ʧʨʠʭʦʜʠʪʩʷ ʚ ʩʨʝʜʥʝʤ ʥʘ 17-20 ʩʝʥʪʷʙʨʷ. ɺ 

ʵʪʦ ʚʨʝʤʷ ʟʘʢʘʥʯʠʚʘʝʪʩʷ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʨʘʩʪʝʥʠʡ. ɺ ʩʨʝʜʥʝʤ ʧʨʦʜʦʣʞʠʪʝʣʴ-ʥʦʩʪʴ 

ʙʝʟʤʦʨʦʟʥʦʛʦ ʧʝʨʠʦʜʘ ʩʦʩʪʘʚʣʷʝʪ 120-130 ʜʥʝʡ. ʉʨʝʜʥʝʛʦʜʦʚʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ 

ʚʘʨʴʠʨʫʝʪ ʦʪ 300 ʜʦ 330 ʤʤ, ʠʟ ʥʠʭ 60% ʚʳʧʘʜʘʝʪ ʟʘ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ. ʅʘʠʙʦʣʴʰʝʝ ʠʭ 

ʢʦʣʠʯʝʩʪʚʦ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʠʶʣʴ-ʘʚʛʫʩʪ (58 ʠ 48 ʤʤ). ʇʦ ʛʦʜʘʤ ʦʩʘʜʢʠ ʚʳʧʘʜʘʶʪ 

ʥʝʨʘʚʥʦʤʝʨʥʦ. ɺ ʦʪʜʝʣʴʥʳʝ ʛʦʜʳ ʠʭ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝ ʥʦʨʤʳ, ʘ ʚ ʜʨʫʛʠʝ ʦʥʠ ʧʨʝʚʳʰʘʶʪ 

ʝʝ ʚ 1,5-2 ʨʘʟʘ. ɼʣʷ ʟʦʥʳ ʭʘʨʘʢʪʝʨʥʘ ʠʶʥʴʩʢʘʷ ʟʘʩʫʭʘ. ɿʘ ʧʦʩʣʝʜʥʠʝ 30 ʣʝʪ, ʚ ʪʝʯʝʥʠʝ 

ʢʦʪʦʨʳʭ ʧʨʦʚʦʜʠʣʠʩʴ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʥʘ ʜʦʣʶ ʩ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʫʚʣʘʞʥʝʥʠʷ - 

ʩʚʳʰʝ 330-350 ʤʤ, ʚ ʛʦʜ ʧʨʠʭʦʜʠʣʦʩʴ 14 ʣʝʪ (47%), ʩʦ ʩʨʝʜʥʠʤ ʫʨʦʚʥʝʤ (300-330 ʤʤ) - 8 ʣʝʪ 

(26,5%) ʠ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʩʫʤʤʦʡ ʦʩʘʜʢʦʚ (220-300 ʤʤ) - 8 ʣʝʪ (26,5%). 

ʇʦʵʪʦʤʫ, ʧʨʠ ʩʦʟʜʘʥʠʠ ʢʦʨʤʦʚʦʡ ʙʘʟʳ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʚʩʝ ʘʛʨʦʢʣʠʤʘʪʠʯʝʩʢʠʝ 

ʫʩʣʦʚʠʷ, ʩʢʣʘʜʳʚʘʶʱʠʝʩʷ ʚ ʢʘʞʜʦʤ ʢʦʥʢʨʝʪʥʦʤ ʭʦʟʷʡʩʪʚʝ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʀʟʫʯʝʥʠʝ ʛʝʦʙʦʪʘʥʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʝʩʪʝʩʪʚʝʥʥʳʭ 

ʧʘʩʪʙʠʱ ʩ ʮʝʣʴʶ ʦʧʨʝʜʝʣʝʥʠʷ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʨʘʩʪʝʥʠʡ ʧʨʦʚʦʜʠʣʦʩʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʤʝʪʦʜʘ ʥʘʟʝʤʥʦʛʦ ʤʘʨʰʨʫʪʥʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ (ʪʘʙʣʠʮʘ 2). 

ʇʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ ʧʘʩʪʙʠʱʥʳʭ ʫʛʦʜʠʡ ʢʦʣʝʙʘʣʦʩʴ ʚ ʧʨʝʜʝʣʘʭ 50-60%. ʀʟʫ-

ʯʝʥʥʳʝ ʫʯʘʩʪʢʠ ʝʩʪʝʩʪʚʝʥʥʳʭ ʧʘʩʪʙʠʱ ʦʪʥʦʩʷʪʩʷ ʢ ʪʠʧʯʘʢʦʚʦ-ʧʦʣʳʥʥʦ-ʨʘʟʥʦʪʨʘʚʥʦʤʫ ʪʠʧʫ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ. ɺ ʜʘʥʥʦʤ ʩʦʦʙʱʝʩʪʚʝ ʪʠʧʯʘʢ ʚʳʩʪʫʧʘʝʪ ʜʦʤʠʥʠʨʫʶʱʠʤ ʚʠʜʦʤ, ʪʦʛʜʘ ʢʘʢ 

ʧʦʣʳʥʴ, ʧʦʜʦʨʦʞʥʠʢ, ʢʝʨʤʝʢ ʠ ʢʦʚʳʣʴ ʟʘʥʠʤʘʶʪ ʧʦʟʠʮʠʠ ʩʫʙʜʦʤʠʥʘʥʪʦʚ. ʈʝʟʫʣʴʪʘʪʳ 

ʛʝʦʙʦʪʘʥʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚ ʩʪʨʫʢʪʫʨʝ ʧʘʩʪʙʠʱʥʦʛʦ ʧʦʢʨʦʚʘ ʪʠʧ-ʯʘʢ ʟʘʥʠʤʘʝʪ 

ʚ ʩʨʝʜʥʝʤ 44,5%, ʧʦʣʳʥʴ ï ʦʢʦʣʦ 35,7%, ʘ ʨʘʟʥʦʪʨʘʚʴʝ ï ʧʨʠʤʝʨʥʦ 19,5%. ʇʦʯʚʝʥʥʘʷ ʚʣʘʛʘ 

ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʬʘʢʪʦʨʦʚ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʴ ʨʘʩʪʝʥʠʡ. 

ʇʨʦʮʝʩʩ ʥʘʙʫʭʘʥʠʷ ʠ ʧʨʦʨʘʩʪʘʥʠʷ ʩʝʤʷʥ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʠʪ ʦʪ ʫʨʦʚʥʷ ʚʣʘʞʥʦʩʪʠ ʧʦʯʚʳ. ʅʘ 

ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʚʦʜʘ ʠʛʨʘʝʪ ʤʥʦʛʦʛʨʘʥʥʫʶ ʨʦʣʴ, ʚʣʠʷʷ ʥʘ ʨʦʩʪ, 

ʨʘʟʚʠʪʠʝ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ. 
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ʊʘʙʣʠʮʘ 2 ï ɻʝʦʙʦʪʘʥʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʧʘʩʪʙʠʱʥʦʛʦ ʪʨʘʚʦʩʪʦʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʙʨʘʙʦʪʢʠ 

ʙʠʦʧʨʝʧʘʨʘʪʘʤʠ ʠ ʙʠʦʦʨʛʘʥʠʯʝʩʢʠʤʠ ʫʜʦʙʨʝʥʠʷʤʠ ʚ ʩʪʝʧʥʦʡ ʟʦʥʝ ʉʝʚʝʨʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ ʟʘ 

2024 ʛʦʜ 

 

ɺʘʨʠʘʥʪʳ ʦʧʳʪʘ ɺʠʜʦʚʦʡ ʩʦʩʪʘʚ ʠ ʩʪʨʫʢʪʫʨʘ ʪʨʘʚʦʩʪʦʝʚ, % 

ʪʠʧʯʘʢ ʧʦʣʳʥʴ ʨʘʟʥʦʪʨʘʚʴʝ 

ɽʩʪʝʩʪʚʝʥʥʘʷ ʜʝʛʨʘʜʠʨʦʚʘʥʥʘʷ ʧʘʩʪʙʠʱʘ  

(ʢʦʥʪʨʦʣʴ)  
45 33 22 

ɺʫʢʩʘʣ ɸʤʠʥʦʧʣʘʥʪ (ɹʠʦʩʪʠʤʫʣʷʪʦʨ-

ʘʥʪʠʩʪʨʝʩʘʥʪ) + ʆʨʛʘʥʠʯʝʩʢʦʝ ʫʜʦʙʨʝʥʠʝ 

çɻʫʤʘʪ + ʉʆ2» 

44 38 17 

ʉʪʦʣʣʝʨ ʕʥʝʨʨʜʞʠ + ʆʨʛʘʥʠʯʝʩʢʦʝ 

ʫʜʦʙʨʝʥʠʝ çɻʫʤʘʪ + ʉʆ2» 
46 37 17 

ɺʫʢʩʘʣ ɸʤʠʥʦʧʣʘʥʪ (ɹʠʦʩʪʠʤʫʣʷʪʦʨ -

ʘʥʪʠʩʪʨʝʩʘʥʪ) + ʆʨʛʘʥʠʯʝʩʢʦʝ ʫʜʦʙʨʝʥʠʝ 

çʂʘʟʫʛʣʝʛʫʤʫʩè 

43 35 22 

 

ʂʨʦʤʝ ʪʦʛʦ, ʚʣʘʛʘ ʥʝʦʙʭʦʜʠʤʘ ʜʣʷ ʥʦʨʤʘʣʴʥʦʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ. ɺ 

ʫʩʣʦʚʠʷʭ ʩʫʭʦʡ ʧʦʯʚʳ ʢʦʨʥʠ ʠʩʧʳʪʳʚʘʶʪ ʪʨʫʜʥʦʩʪʠ ʧʨʠ ʧʨʦʥʠʢʥʦʚʝʥʠʠ ʚʛʣʫʙʴ, ʯʪʦ ʪʨʝʙʫʝʪ 

ʟʥʘʯʠʪʝʣʴʥʳʭ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʟʘʪʨʘʪ ʠ ʦʪʨʠʮʘʪʝʣʴʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ 

ʨʘʩʪʝʥʠʡ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʵʪʦʛʦ, ʚʦ ʚʣʘʞʥʦʡ ʧʦʯʚʝ ʧʣʦʪʥʦʩʪʴ ʩʫʙʩʪʨʘʪʘ ʥʝ ʧʨʝʧʷʪʩʪʚʫʝʪ 

ʨʘʟʚʠʪʠʶ ʢʦʨʥʝʡ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʣʫʯʰʝʤʫ ʫʩʚʦʝʥʠʶ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ. ʆʪ ʩʪʝʧʝʥʠ 

ʚʣʘʞʥʦʩʪʠ ʟʘʚʠʩʷʪ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ, ʭʠʤʠʯʝʩʢʠʝ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, ʘ ʪʘʢʞʝ 

ʜʦʩʪʫʧʥʦʩʪʴ ʵʣʝʤʝʥʪʦʚ ʧʠʪʘʥʠʷ ʜʣʷ ʨʘʩʪʝʥʠʡ [12,13]. 

ɼʣʷ ʦʮʝʥʢʠ ʟʘʧʘʩʦʚ ʧʨʦʜʫʢʪʠʚʥʦʡ ʚʣʘʛʠ ʚ ʛʦʨʠʟʦʥʪʝ 0-100 ʩʤ ʥʘ ʧʘʩʪʙʠʱʥʳʭ 

ʫʯʘʩʪʢʘʭ ʙʳʣʠ ʦʪʦʙʨʘʥʳ ʧʦʯʚʝʥʥʳʝ ʦʙʨʘʟʮʳ ʜʦ ʧʨʦʚʝʜʝʥʠʷ ʧʝʨʚʦʡ ʦʙʨʘʙʦʪʢʠ ʙʠʦʦʨʛʘ-

ʥʠʯʝʩʢʠʤʠ ʧʨʝʧʘʨʘʪʘʤʠ ʠ ʫʜʦʙʨʝʥʠʷʤʠ. ɺ ʬʘʟʫ ʚʝʩʝʥʥʝʛʦ ʦʪʨʘʩʪʘʥʠʷ ʨʘʩʪʝʥʠʡ ʨʘʟʣʠʯʠʷ ʧʦ 

ʩʦʜʝʨʞʘʥʠʶ ʚʣʘʛʠ ʚ ʤʝʪʨʦʚʦʤ ʩʣʦʝ ʙʳʣʠ ʥʝʩʫʱʝʩʪʚʝʥʥʳʤʠ ʠ ʩʦʩʪʘʚʣʷʣʠ ʚ ʩʨʝʜʥʝʤ ʦʢʦʣʦ 55 

ʤʤ. ɺʝʩʝʥʥʠʝ ʦʩʘʜʢʠ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʧʦʚʳʰʝʥʠʶ ʫʚʣʘʞʥʸʥʥʦʩʪʠ ʧʦʯʚʳ, ʦʜʥʘʢʦ ʚ ʧʦʩʣʝ-

ʜʫʶʱʠʡ ʧʝʨʠʦʜ ʚʝʩʥʳ ʚ ʨʝʛʠʦʥʝ ʦʪʤʝʯʘʣʦʩʴ ʥʝʨʘʚʥʦʤʝʨʥʦʝ ʚʳʧʘʜʝʥʠʝ ʦʩʘʜʢʦʚ, ʯʪʦ ʤʦʛʣʦ 

ʧʦʚʣʠʷʪʴ ʥʘ ʚʣʘʛʦʸʤʢʦʩʪʴ ʧʘʩʪʙʠʱʥʳʭ ʧʦʯʚ. ɺ ʮʝʣʦʤ, ʚʝʩʝʥʥʷʷ ʚʣʘʛʘ 2024 ʛʦʜʘ ʦʢʘʟʘʣʘ 

ʨʝʰʘʶʱʝʝ ʚʣʠʷʥʠʝ ʥʘ ʥʘʯʘʣʴʥʳʝ ʬʘʟʳ ʨʦʩʪʘ ʨʘʩʪʝʥʠʡ ʠ ʚʦ ʤʥʦʛʦʤ ʦʧʨʝʜʝʣʠʣʘ ʫʩʧʝʰʥʦʩʪʴ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʨʘʙʦʪ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʩʝʟʦʥʘ (ʈʠʩʫʥʦʢ 1). 

ʇʨʦʚʝʜʸʥʥʳʝ ʥʘʙʣʶʜʝʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʨʠ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʥʘʛʨʫʟʢʝ ʥʘ ʧʘʩʪʙʠʱʘ 

ʧʨʦʠʩʭʦʜʠʪ ʥʝ ʪʦʣʴʢʦ ʫʤʝʥʴʰʝʥʠʝ ʥʘʜʟʝʤʥʦʡ ʤʘʩʩʳ ʪʨʘʚʦʩʪʦʷ, ʥʦ ʠ ʟʥʘʯʠʪʝʣʴʥʦʝ 

ʦʩʣʘʙʣʝʥʠʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ ï ʝʸ ʚʩʘʩʳʚʘʶʱʘʷ ʘʢʪʠʚʥʦʩʪʴ ʤʦʞʝʪ 

ʩʥʠʞʘʪʴʩʷ ʚ ʰʝʩʪʴïʩʝʤʴ ʨʘʟ. 

 
 

ʈʠʩʫʥʦʢ 1 ï ɿʘʧʘʩ ʧʨʦʜʫʢʪʠʚʥʦʡ ʚʣʘʛʠ ʥʘ ʧʘʩʪʙʠʱʥʳʭ ʫʯʘʩʪʢʘʭ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʙʨʘʙʦʪʢʠ 

ʙʠʦʧʨʝʧʘʨʘʪʘʤʠ ʠ ʙʠʦʦʨʛʘʥʠʯʝʩʢʠʤʠ ʫʜʦʙʨʝʥʠʷʤʠ 

25
27 28

30

15 16
18

20
16

14 14

5

0

5

10

15

20

25

30

35

ɽʩʪʝʩʪʚʝʥʥʘʷ ʜʝʛʨʘʜʠʨʦʚʘʥʥʘʷ 

ʧʘʩʪʙʠʱʘ  (ʢʦʥʪʨʦʣʴ)

ɺʫʢʩʘʣ ɸʤʠʥʦʧʣʘʥʪ 

(ɹʠʦʩʪʠʤʫʣʷʪʦʨ-ʘʥʪʠʩʪʨʝʩʘʥʪ) 

+ ʆʨʛʘʥʠʯʝʩʢʦʝ ʫʜʦʙʨʝʥʠʝ 
çɻʫʤʘʪ + ʉʆ2è

ʉʪʦʣʣʝʨ ʕʥʝʨʨʜʞʠ + 

ʆʨʛʘʥʠʯʝʩʢʦʝ ʫʜʦʙʨʝʥʠʝ 

çɻʫʤʘʪ + ʉʆ2è

ɺʫʢʩʘʣ ɸʤʠʥʦʧʣʘʥʪ 

(ɹʠʦʩʪʠʤʫʣʷʪʦʨ -

ʘʥʪʠʩʪʨʝʩʘʥʪ) + ʆʨʛʘʥʠʯʝʩʢʦʝ 
ʫʜʦʙʨʝʥʠʝ çʂʘʟʫʛʣʝʛʫʤʫʩè

ʊʠʧʯʘʢʇʦʣʳʥʈɹʘʟʥʦʪʨʘʚʴʝ
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ʇʨʠ ʯʨʝʟʤʝʨʥʦʤ ʟʘʨʘʩʪʘʥʠʠ ʧʘʩʪʙʠʱ ʪʨʘʚʦʩʪʦʡ ʨʘʟʨʝʞʘʝʪʩʷ, ʠ ʞʠʚʦʪʥʳʝ, ʧʘʩʫ-ʱʠʝʩʷ 

ʥʘ ʪʨʘʚʝ ʚʳʩʦʪʦʡ 25ï30 ʩʤ, ʩʧʦʩʦʙʥʳ ʧʦʝʜʘʪʴ ʣʠʰʴ ʚʝʨʭʥʠʝ ʯʘʩʪʠ ʨʘʩʪʝʥʠʡ ʜʣʠʥʦʡ ʦʢʦʣʦ 6ï

8 ʩʤ. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʜʘʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ, ʯʪʦ ʥʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʝʜʘʝʤʦʛʦ 

ʢʦʨʤʘ ʞʠʚʦʪʥʳʤʠ ʦʪʤʝʯʘʝʪʩʷ ʧʨʠ ʦʧʪʠʤʘʣʴʥʦʡ ʚʳʩʦʪʝ ʪʨʘʚʦʩʪʦʷ 12ï15 ʩʤ. 

ʉ ʫʯʸʪʦʤ ʙʦʪʘʥʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʧʘʩʪʙʠʱ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʦʮʝʥʢʘ ʚʳʩʦʪʳ 

ʜʦʤʠʥʠʨʫʶʱʠʭ ʚʠʜʦʚ ʪʨʘʚ ʜʦ ʠ ʧʦʩʣʝ ʩʪʨʘʚʣʠʚʘʥʠʷ. ʅʘʠʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʳʡ ʨʦʩʪ ʪʨʘʚ 

ʥʘʙʣʶʜʘʣʩʷ ʚ ʤʘʝïʠʶʥʝ, ʘ ʚ ʠʶʣʝïʘʚʛʫʩʪʝ ʪʝʤʧʳ ʧʨʠʨʦʩʪʘ ʟʘʤʝʪʥʦ ʩʥʠʞʘʣʠʩʴ. ʉʨʝʜʥʠʝ 

ʧʦʢʘʟʘʪʝʣʠ ʚʳʩʦʪʳ ʨʘʩʪʝʥʠʡ ʚ ʢʦʥʪʨʦʣʴʥʦʤ ʚʘʨʠʘʥʪʝ ʩʦʩʪʘʚʠʣʠ 19 ʩʤ ʜʣʷ ʪʠʧʯʘʢʘ, 15 ʩʤ ʜʣʷ 

ʧʦʣʳʥʠ ʠ 16 ʩʤ ʜʣʷ ʨʘʟʥʦʪʨʘʚʴʷ. ɺ ʚʘʨʠʘʥʪʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʝʧʘʨʘʪʘ ɺʫʢʩʘʣ 

ɸʤʠʥʦʧʣʘʥʪ (ʙʠʦʩʪʠʤʫʣʷʪʦʨ-ʘʥʪʠʩʪʨʝʩʩʘʥʪ) ʩʦʚʤʝʩʪʥʦ ʩ ʦʨʛʘʥʠʯʝʩʢʠʤ ʫʜʦʙʨʝʥʠʝʤ 

çɻʫʤʘʪ+ʉʆ è ʚʳʩʦʪʘ ʨʘʩʪʝʥʠʡ ʜʦʩʪʠʛʘʣʘ 20, 17 ʠ 19 ʩʤ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʇʨʠʤʝʥʝʥʠʝ 

ʢʦʤʧʣʝʢʩʘ ʉʪʦʣʣʝʨ ʕʥʝʨʜʞʠ ʩ ʪʝʤ ʞʝ ʦʨʛʘʥʠʯʝʩʢʠʤ ʫʜʦʙʨʝʥʠʝʤ ʦʙʝʩʧʝʯʠʚʘʣʦ ʨʦʩʪ ʜʦ 21, 19 

ʠ 22 ʩʤ. ʄʘʢʩʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʚʳʩʦʪʳ ʪʠʧʯʘʢʘ, ʧʦʣʳʥʠ ʠ ʨʘʟʥʦʪʨʘʚʴʷ (22, 23 ʠ 27 ʩʤ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ) ʙʳʣʠ ʦʪʤʝʯʝʥʳ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʧʨʝʧʘʨʘʪʦʤ ɺʫʢʩʘʣ ɸʤʠʥʦʧʣʘʥʪ ʚ ʩʦʯʝʪʘʥʠʠ 

ʩ ʦʨʛʘʥʠʯʝʩʢʠʤ ʫʜʦʙʨʝʥʠʝʤ çʂʘʟʫʛʣʝʛʫʤʫʩè (ʈʠʩʫʥʦʢ 2). 
 

 
 

ʈʠʩʫʥʦʢ 2 ï ɺʳʩʦʪʘ ʩʪʦʷʥʠʷ ʧʘʩʪʙʠʱʥʦʛʦ ʪʨʘʚʦʩʪʦʷ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʙʠʦʧʨʝʧʘʨʘʪʘʤʠ ʠ 

ʙʠʦʦʨʛʘʥʠʯʝʩʢʠʤʠ ʫʜʦʙʨʝʥʠʷʤʠ ʚ ʩʪʝʧʥʦʡ ʟʦʥʝ ʉʝʚʝʨʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ ʟʘ 2024 ʛʦʜ 
 

ʇʦʣʦʞʠʪʝʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʨʦʩʪ ʧʘʩʪʙʠʱʥʳʭ ʨʘʩʪʝʥʠʡ ʚ ʵʪʦʤ ʚʘʨʠʘʥʪʝ 

ʦʙʲʷʩʥʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ ï ʧʦʚʳʰʝʥʠʝʤ 

ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚʳ, ʘʢʪʠʚʠʟʘʮʠʝʡ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʧʦʯʚʳ, ʠʥʪʝʥʩʠʚʥʳʤ ʦʙʨʘʟʦʚʘʥʠʝʤ ʠ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʝʤ ʛʫʤʫʩʘ, ʫʣʫʯʰʝʥʠʝʤ ʩʪʨʫʢʪʫʨʳ ʠ ʚʦʜʥʦ-ʚʦʟʜʫʰʥʦʛʦ ʨʝʞʠʤʘ ʧʦʯʚʳ. 

 

 
 

ʈʠʩʫʥʦʢ  3 ï ʂʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ ʚʳʩʦʪʳ ʩʪʦʷʥʠʷ ʪʨʘʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʠʤʝʥʝʥʠʷ 

ʙʠʦʧʨʝʧʘʨʘʪʦʚ ʠ ʫʜʦʙʨʝʥʠʡ ʥʘ ʧʘʩʪʙʠʱʘʭ 
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ʇʨʠʤʝʥʝʥʠʝ ʙʠʦʧʨʝʧʘʨʘʪʦʚ ʠ ʙʠʦʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ ʥʘ ʧʘʩʪʙʠʱʥʳʭ ʫʯʘʩʪʢʘʭ 

ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʩʥʠʞʝʥʠʶ ʢʦʣʝʙʘʥʠʡ ʚ ʨʦʩʪʝ ʪʨʘʚʷʥʠʩʪʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʯʪʦ ʚʳʨʘʞʘʣʦʩʴ ʚ 

ʫʤʝʥʴʰʝʥʠʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʘʨʠʘʮʠʠ. ʊʘʢ, ʫ ʪʠʧʯʘʢʘ ʜʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʩʥʠʟʠʣʩʷ ʩ 5,46% ʚ 

ʢʦʥʪʨʦʣʝ ʜʦ 4,00% ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʢʦʤʧʣʝʢʩʘ ɺʫʢʩʘʣ ɸʤʠʥʦʧʣʘʥʪ (ʙʠʦʩʪʠʤʫʣʷʪʦʨ-

ʘʥʪʠʩʪʨʝʩʩʘʥʪ) ʠ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʫʜʦʙʨʝʥʠʷ çʂʘʟʫʛʣʝʛʫʤʫʩè. ɼʣʷ ʧʦʣʳʥʠ ʢʦʵʬʬʠʮʠʝʥʪ 

ʚʘʨʠʘʮʠʠ ʫʤʝʥʴʰʠʣʩʷ ʩ 16,00% ʜʦ 13,50%, ʘ ʜʣʷ ʨʘʟʥʦʪʨʘʚʴʷ ð ʩ 19,38% ʜʦ 16,00%. 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʧʦʚʳʰʝʥʠʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʪʨʘʚʦʩʪʦʷ ʢ 

ʚʦʟʜʝʡʩʪʚʠʶ ʚʥʝʰʥʠʭ ʬʘʢʪʦʨʦʚ ʩʨʝʜʳ ʠ ʦ ʙʦʣʝʝ ʩʪʘʙʠʣʴʥʦʤ ʭʘʨʘʢʪʝʨʝ ʝʛʦ ʨʘʟʚʠʪʠʷ ʧʦʜ 

ʚʣʠʷʥʠʝʤ ʧʨʠʤʝʥʷʝʤʳʭ ʘʛʨʦʭʠʤʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ. ʕʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʤʦʞʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ 

ʨʦʩʪʫ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʧʘʩʪʙʠʱʥʳʭ ʵʢʦʩʠʩʪʝʤ ʚ ʫʩʣʦʚʠʷʭ ʩʪʝʧʥʦʡ ʟʦʥʳ ʉʝʚʝʨʥʦʛʦ 

ʂʘʟʘʭʩʪʘʥʘ. ɻʫʩʪʦʪʘ ʩʪʦʷʥʠʷ ʨʘʩʪʝʥʠʡ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, 

ʦʧʨʝʜʝʣʷʶʱʠʭ ʫʨʦʚʝʥʴ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʘʛʨʦʬʠʪʦʮʝʥʦʟʦʚ (ʨʠʩ. 4, 5). 
 

 
 

ʈʠʩʫʥʦʢ 4 ï ʆʧʨʝʜʝʣʝʥʠʝ ʛʫʩʪʦʪʳ ʩʪʦʷʥʠʷ ʦʧʳʪʥʦʛʦ ʫʯʘʩʪʢʘ 

 

 
 

ʈʠʩʫʥʦʢ 5 ï ʊʨʘʚʦʩʪʦʡ ʦʧʳʪʥʦʛʦ ʫʯʘʩʪʢʘ, ʦʙʨʘʙʦʪʘʥʥʳʡ ɺʫʢʩʘʣ ɸʤʠʥʦʧʣʘʥʪ (ɹʠʦʩʪʠʤʫʣʷʪʦʨ-

ʘʥʪʠʩʪʨʝʩʩʘʥʪ) + ʆʨʛʘʥʠʯʝʩʢʦʝ ʫʜʦʙʨʝʥʠʝ çʂʘʟʫʛʣʝʛʫʤʫʩè 
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ʆʧʪʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʩʪʝʥʠʡ ʥʘ ʝʜʠʥʠʮʝ ʧʣʦʱʘʜʠ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ 

ʬʦʨʤʠʨʦʚʘʥʠʠ ʫʨʦʞʘʡʥʦʩʪʠ ʚʩʝʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥ//ʥʳʭ ʢʫʣʴʪʫʨ, ʚʢʣʶʯʘʷ ʦʜʥʦʣʝʪʥʠʝ 

ʪʨʘʚʳ [13]. ʇʨʘʚʠʣʴʥʦ ʩʬʦʨʤʠʨʦʚʘʥʥʘʷ ʛʫʩʪʦʪʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʯʚʝʥʥʦʡ ʚʣʘʛʠ ʠ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ, ʩʧʦʩʦʙʩʪʚʫʷ ʣʫʯʰʝʤʫ ʨʘʟʚʠʪʠʶ 

ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ. ʕʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʚʦ ʤʥʦʛʦʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʦʯʝʪʘʥʠʝʤ ʢʣʠʤʘʪʠʯʝʩʢʠʭ 

ʫʩʣʦʚʠʡ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʚʳʨʘʱʠʚʘʝʤʳʭ ʢʫʣʴʪʫʨ [14,15]. ʆʧʨʝʜʝʣʝʥʠʝ 

ʛʫʩʪʦʪʳ ʩʪʦʷʥʠʷ ʧʘʩʪʙʠʱʥʳʭ ʪʨʘʚ ʧʨʦʚʦʜʠʣʦʩʴ ʚ ʬʘʟʫ ʥʘʯʘʣʘ ʦʪʨʘʩʪʘʥʠʷ (ʨʠʩ. 6). 
 

 
 

ʈʠʩʫʥʦʢ 6 ï ɻʫʩʪʦʪʘ ʩʪʦʷʥʠʷ ʪʨʘʚʦʩʪʦʷ ʥʘ ʧʘʩʪʙʠʱʥʳʭ ʫʯʘʩʪʢʘʭ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʙʨʘʙʦʪʢʠ 

ʙʠʦʧʨʝʧʘʨʘʪʘʤʠ ʠ ʙʠʦʦʨʛʘʥʠʯʝʩʢʠʤʠ ʫʜʦʙʨʝʥʠʷʤʠ ʚ ʩʪʝʧʥʦʡ ʟʦʥʝ ʉʝʚʝʨʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ ʟʘ 

2024 ʛʦʜ, ʰʪ/ʤ2 

 

ɹʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʜʣʷ ʪʠʧʯʘʢʘ ʛʫʩʪʦʪʘ ʩʦʩʪʘʚʠʣʘ 24-29 ʰʪ./ʤĮ, ʜʣʷ ʧʦʣʳʥʠ ï 17-

19 ʰʪ./ʤĮ, ʘ ʜʣʷ ʨʘʟʥʦʪʨʘʚʴʷ ï 11-15 ʰʪ./ʤĮ. ʅʘ ʧʘʩʪʙʠʱʥʳʭ ʪʨʘʚʦʩʪʦʷʭ ʚʩʪʨʝʯʘʝʪʩʷ 

ʜʦʤʠʥʠʨʫʶʱʠʡ ʚʠʜ ʪʠʧʯʘʢʘ, ʢʦʪʦʨʳʡ ʦʪʥʦʩʠʪʩʷ ʢ ʧʦʣʫʦʟʠʤʦʤʫ ʪʠʧʫ ʨʘʟʚʠʪʠʷ, ʯʪʦ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʝʤʫ ʟʥʘʯʠʪʝʣʴʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʚ ʘʜʘʧʪʘʮʠʠ ʢ ʫʩʣʦʚʠʷʤ ʩʨʝʜʳ (ʨʠʩʫʥʦʢ 2). 

ʇʝʨʝʜ ʟʠʤʥʠʤ ʧʝʨʠʦʜʦʤ ʧʣʦʪʥʦʩʪʴ ʨʘʩʪʝʥʠʡ ʧʦʩʣʝ ʚʳʧʘʩʘ ʚʘʨʴʠʨʦʚʘʣʘʩʴ: ʫ ʪʠʧʯʘʢʘ - 

ʦʪ 25 ʜʦ 30 ʰʪʫʢ ʥʘ ʢʚʘʜʨʘʪʥʳʡ ʤʝʪʨ, ʧʦʣʳʥʠ - ʦʪ 15 ʜʦ 20 ʰʪʫʢ ʥʘ ʢʚʘʜʨʘʪʥʳʡ ʤʝʪʨ, 

ʨʘʟʥʦʪʨʘʚʴʷ ï ʦʪ 14 ʜʦ 16 ʰʪʫʢ ʥʘ ʢʚʘʜʨʘʪʥʳʡ ʤʝʪʨ. ʅʘʠʙʦʣʴʰʘʷ ʧʣʦʪʥʦʩʪʴ ʟʘʨʝʛʠʩʪʨʠ-

ʨʦʚʘʥʘ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʢʦʤʧʣʝʢʩʘ ɺʫʢʩʘʣ ɸʤʠʥʦʧʣʘʥʪ ʠ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʫʜʦʙʨʝʥʠʷ 

çʂʘʟʫʛʣʝʛʫʤʫʩè, ʜʦʩʪʠʛʘʷ ʧʝʨʝʜ ʟʠʤʦʚʢʦʡ 30 ʰʪʫʢ ʥʘ ʢʚʘʜʨʘʪʥʳʡ ʤʝʪʨ ʜʣʷ ʪʠʧʯʘʢʘ, 20 ʰʪʫʢ 

ʜʣʷ ʧʦʣʳʥʠ ʠ 15 ʰʪʫʢ ʜʣʷ ʨʘʟʥʦʪʨʘʚʴʷ (ʈʠʩʫʥʦʢ 7). 
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ʈʠʩʫʥʦʢ 7 ï ʂʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ ʛʫʩʪʦʪʳ ʩʪʦʷʥʠʷ ʪʨʘʚ ʥʘ ʧʘʩʪʙʠʱʘʭ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʦʙʨʘʙʦʪʢʠ ʙʠʦʧʨʝʧʘʨʘʪʘʤʠ ʠ ʫʜʦʙʨʝʥʠʷʤʠ 

 

ʇʨʦʜʫʢʪʠʚʥʦʩʪʴ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʪʨʘʚʦʩʪʦʷ ʩʪʝʧʥʦʡ ʟʦʥʳ ʉʝʚʝʨʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ, 

ʚʳʨʘʞʝʥʥʘʷ ʚ ʧʘʩʪʙʠʱʥʦʤ ʧʦʪʝʥʮʠʘʣʝ, ʚʘʨʴʠʨʫʝʪ ʚ ʧʨʝʜʝʣʘʭ 1,5-2,4 ʮ/ʛʘ ʩʫʭʦʡ ʤʘʩʩʳ. ʊʘʢʠʝ 

ʧʦʢʘʟʘʪʝʣʠ ʩʚʷʟʘʥʳ ʩ ʜʣʠʪʝʣʴʥʳʤ ʠ ʥʝʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʠʨʦʜʥʳʭ 

ʫʛʦʜʠʡ, ʯʪʦ ʧʨʠʚʝʣʦ ʢ ʜʝʛʨʘʜʘʮʠʦʥʥʳʤ ʧʨʦʮʝʩʩʘʤ, ʫʩʫʛʫʙʣʸʥʥʳʤ ʜʝʬʠʮʠʪʦʤ ʚʣʘʛʠ ʠ ʥʠʟʢʠʤ 

ʫʨʦʚʥʝʤ ʧʦʯʚʝʥʥʦʛʦ ʧʣʦʜʦʨʦʜʠʷ. 

ʅʘʠʙʦʣʝʝ ʚʳʩʦʢʠʝ ʟʥʘʯʝʥʠʷ ʫʨʦʞʘʡʥʦʩʪʠ ʟʝʣʝʥʦʡ ʠ ʩʫʭʦʡ ʤʘʩʩʳ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʧʨʠ 

ʧʨʠʤʝʥʝʥʠʠ ʢʦʤʧʣʝʢʩʥʳʭ ʫʜʦʙʨʝʥʠʡ. ʆʩʦʙʝʥʥʦ ʵʬʬʝʢʪʠʚʥʳʤ ʦʢʘʟʘʣʦʩʴ ʩʦʯʝʪʘʥʠʝ 

ʙʠʦʩʪʠʤʫʣʷʪʦʨʘ ɺʫʢʩʘʣ ɸʤʠʥʦʧʣʘʥʪ ʩ ʦʨʛʘʥʠʯʝʩʢʠʤ ʫʜʦʙʨʝʥʠʝʤ çʂʘʟʫʛʣʝʛʫʤʫʩè, ʧʨʠ 

ʢʦʪʦʨʦʤ ʫʨʦʞʘʡʥʦʩʪʴ ʜʦʩʪʠʛʣʘ 9,0 ʮ/ʛʘ ʟʝʣʝʥʦʡ ʤʘʩʩʳ ʠ 2,7 ʮ/ʛʘ ʩʫʭʦʡ ʤʘʩʩʳ (ʪʘʙʣʠʮʘ 3). 

 
ʊʘʙʣʠʮʘ 3 ï ʇʨʦʜʫʢʪʠʚʥʦʩʪʴ, ʧʠʪʘʪʝʣʴʥʦʩʪʴ ʠ ʵʥʝʨʛʦʧʨʦʪʝʠʥʦʚʘʷ ʮʝʥʥʦʩʪʴ ʧʘʩʪʙʠʱʥʦʛʦ 

ʪʨʘʚʦʩʪʦʷ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʙʠʦʧʨʝʧʘʨʘʪʘʤʠ ʠ ʙʠʦʦʨʛʘʥʠʯʝʩʢʠʤʠ ʫʜʦʙʨʝʥʠʷʤʠ ʚ ʩʪʝʧʥʦʡ ʟʦʥʝ 

ʉʝʚʝʨʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ 

 

ɺʘʨʠʘʥʪʳ ʦʧʳʪʘ ʋʨʦʞʘʡ-

ʥʦʩʪʴ  

ʟʝʣʝʥʦʡ 

ʤʘʩʩʳ,  

ʮ/ʛʘ 

ʋʨʦʞʘʡ-

ʥʦʩʪʴ  

ʩʫʭʦʡ  

ʤʘʩʩʳ,  

ʮ/ʛʘ 

ʉʙʦʨ 

ʧʝʨʝʚʘ-

ʨʠʤʦʛʦ 

ʧʨʦʪʝʠʥʘ, 

ʮ/ʛʘ 

ʉʙʦʨ 

ʢʦʨʤʦ-ʚʳʭ 

ʝʜʠʥʠʮ, 

ʮ/ʛʘ 

ɺʳʭʦʜ 

ʦʙʤʝʥʥʦʡ 

ʵʥʝʨʛʠʷ, 

ɻɼʞ/ʛʘ 

ɽʩʪʝʩʪʚʝʥʥʘʷ ʜʝʛʨʘʜʠʨʦʚʘʥʥʘʷ 

ʧʘʩʪʙʠʱʘ  (ʢʦʥʪʨʦʣʴ)  
5,3 1,63 0,070 0,62    0,76 

ɺʫʢʩʘʣ ɸʤʠʥʦʧʣʘʥʪ (ɹʠʦʩʪʠʤʫʣʷʪʦʨ-

ʘʥʪʠʩʪʨʝʩʘʥʪ) + ʆʨʛʘʥʠʯʝʩʢʦʝ 

ʫʜʦʙʨʝʥʠʝ çɻʫʤʘʪ + ʉʆ2» 

8,1 2,4 0,104 0,82 0,98 

ʉʪʦʣʣʝʨ ʕʥʝʨʨʜʞʠ + ʆʨʛʘʥʠʯʝʩʢʦʝ 

ʫʜʦʙʨʝʥʠʝ çɻʫʤʘʪ + ʉʆ2» 
7,2 2,2 0,086 0,66 0,80 

ɺʫʢʩʘʣ ɸʤʠʥʦʧʣʘʥʪ (ɹʠʦʩʪʠʤʫʣʷʪʦʨ -

ʘʥʪʠʩʪʨʝʩʘʥʪ) + ʆʨʛʘʥʠʯʝʩʢʦʝ 

ʫʜʦʙʨʝʥʠʝ çʂʘʟʫʛʣʝʛʫʤʫʩè 
9,0 2,7 0,13 1,13 1,37 

ʅʉʈ 0,95 - 0,90 - - - 

 

ɼʣʷ ʜʦʩʪʦʚʝʨʥʦʡ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʠ ʧʠʪʘʪʝʣʴʥʦʡ ʮʝʥʥʦʩʪʠ ʢʦʨʤʦʚ ʥʝʦʙʭʦʜʠʤʦ 

ʧʨʦʚʝʜʝʥʠʝ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʭʠʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʦʙʲʝʢʪʠʚʥʦ ʦʧʨʝʜʝʣʠʪʴ 
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˩͔͍͔ͫͭͫͭͤͤ͊Ύ ͔͎͙͍͒ͪ͊͒ͪͦ͊ͤͤ͊Ύ 
͙ͨ͊ͫͭ͋΅͊  όͦͤͭͪͦ͟͡Έύ

ˤͯͫ͊͟͡ ˢ͙ͣͤͦͨ͊ͤͭ͡ 
όˣ͙͙ͦͫͭͣͯ͡Ύͭͦͪ-͙͔͊ͤͭͫͭͪͫ͊ͤͭύ Ҍ 
˻͎͙ͪ͊ͤ;͔͔ͫͦ͟ ͔͙͔ͯ͒ͦ͋ͪͤ 

ζ˥ͯͣ͊ͭ Ҍ ˿˻нη

˿͔ͭͦͪ͡͡ ͔͙̏ͤͪͪ͒͗ Ҍ 
˻͎͙ͪ͊ͤ;͔͔ͫͦ͟ ͔͙͔ͯ͒ͦ͋ͪͤ 

ζ˥ͯͣ͊ͭ Ҍ ˿˻нη

ˤͯͫ͊͟͡ ˢ͙ͣͤͦͨ͊ͤͭ͡ 
όˣ͙͙ͦͫͭͣͯ͡Ύͭͦͪ -͙͔͊ͤͭͫͭͪͫ͊ͤͭύ 
Ҍ ˻͎͙ͪ͊ͤ;͔͔ͫͦ͟ ͔͙͔ͯ͒ͦ͋ͪͤ 

ζ˴͎͔͎͊ͯͯͣͯͫ͘͡η

ʇʝʨʝʜ ʫʭʦʜʦʤ ʚ ʟʠʤʫ

ʪʠʧʯʘʢ ʧʦʣʳʥʴ ʨʘʟʥʦʪʨʘʚʴʝ
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ʩʦʜʝʨʞʘʥʠʝ ʦʩʥʦʚʥʳʭ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʠ ʦʙʝʩʧʝʯʠʪʴ ʧʦʣʥʦʮʝʥʥʫʶ ʟʦʦʪʝʭʥʠʯʝʩʢʫʶ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʢʦʨʤʦʚ. ʊʦʣʴʢʦ ʧʨʠ ʥʘʣʠʯʠʠ ʪʘʢʠʭ ʜʘʥʥʳʭ ʤʦʞʥʦ ʛʨʘʤʦʪʥʦ ʩʙʘʣʘʥʩʠʨʦʚʘʪʴ 

ʨʘʮʠʦʥ, ʩʧʦʩʦʙʩʪʚʫʷ ʫʣʫʯʰʝʥʠʶ ʟʜʦʨʦʚʴʷ ʞʠʚʦʪʥʳʭ, ʧʦʚʳʰʝʥʠʶ ʠʭ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ 

ʵʬʬʝʢʪʠʚʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʢʦʨʤʦʚʳʭ ʨʝʩʫʨʩʦʚ. 

ɺ ʨʘʤʢʘʭ ʧʨʦʚʝʜʸʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʧʘʩʪʙʠʱʥʳʭ ʢʦʨʤʦʚ ʘʥʘʣʠ-

ʟʠʨʦʚʘʣʩʷ ʥʘ ʙʘʟʝ ʥʘʫʯʥʦ-ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʮʝʥʪʨʘ ʊʆʆ çʉʝʚʂʘʟʅʀʀʉʍè ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʵʢʩʧʨʝʩʩ-ʘʥʘʣʠʟʘʪʦʨʘ InfraXact (ʧʨʦʠʟʚʦʜʩʪʚʘ ɼʘʥʠʠ), ʬʫʥʢʮʠʦʥʠʨʫʶʱʝʛʦ ʚ ʙʣʠʞʥʝʤ 

ʠʥʬʨʘʢʨʘʩʥʦʤ ʜʠʘʧʘʟʦʥʝ. ɼʘʥʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʧʦʟʚʦʣʷʝʪ ʦʧʝʨʘʪʠʚʥʦ ʦʧʨʝʜʝʣʷʪʴ ʰʠʨʦʢʠʡ 

ʩʧʝʢʪʨ ʧʦʢʘʟʘʪʝʣʝʡ ï ʦʪ ʩʦʜʝʨʞʘʥʠʷ ʧʨʦʪʝʠʥʘ, ʞʠʨʘ ʠ ʢʣʝʪʯʘʪʢʠ ʜʦ ʢʠʩʣʦʪʥʦʩʪʠ (ʨʅ), ʘ 

ʪʘʢʞʝ ʩʦʜʝʨʞʘʥʠʷ ʢʘʣʴʮʠʷ, ʬʦʩʬʦʨʘ, ʤʦʣʦʯʥʦʡ ʠ ʫʢʩʫʩʥʦʡ ʢʠʩʣʦʪ ʠ ʜʨʫʛʠʭ ʢʦʤʧʦʥʝʥʪʦʚ. 

ʈʝʟʫʣʴʪʘʪʳ ʭʠʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʢʦʨʤʦʚ ʠʟ ʨʘʟʥʳʭ ʚʘʨʠʘʥʪʦʚ ʦʧʳʪʘ ʧʦʢʘʟʘʣʠ ʟʥʘʯʠ-

ʪʝʣʴʥʳʝ ʨʘʟʣʠʯʠʷ ʧʦ ʫʨʦʚʥʶ ʦʩʥʦʚʥʳʭ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ. ʊʘʢ, ʚ ʦʙʨʘʟʮʘʭ ʪʨʘʚ ʝʩʪʝʩʪ-

ʚʝʥʥʦʛʦ ʧʘʩʪʙʠʱʘ, ʥʝ ʦʙʨʘʙʦʪʘʥʥʦʛʦ ʫʜʦʙʨʝʥʠʷʤʠ (ʢʦʥʪʨʦʣʴ), ʩʦʜʝʨʞʘʥʠʝ ʧʝʨʝʚʘʨʠʤʦʛʦ 

ʧʨʦʪʝʠʥʘ ʩʦʩʪʘʚʠʣʦ 43,4 ʛ, ʢʦʨʤʦʚʳʭ ʝʜʠʥʠʮ ï 0,38, ʘ ʦʙʤʝʥʥʦʡ ʵʥʝʨʛʠʠ ï 4,66 ʄɼʞ. ɺʦ 

ʚʪʦʨʦʤ ʚʘʨʠʘʥʪʝ, ʛʜʝ ʧʨʠʤʝʥʷʣʠʩʴ ʙʠʦʩʪʠʤʫʣʷʪʦʨ ɺʫʢʩʘʣ ɸʤʠʥʦʧʣʘʥʪ ʚ ʢʦʤʧʣʝʢʩʝ ʩ 

ʦʨʛʘʥʠʯʝʩʢʠʤ ʫʜʦʙʨʝʥʠʝʤ çɻʫʤʘʪ+ʉʆ è, ʧʝʨʝʚʘʨʠʤʦʛʦ ʧʨʦʪʝʠʥʘ ʙʳʣʦ 65,21 ʛ, ʢʦʨʤʦʚʳʭ 

ʝʜʠʥʠʮ ï 0,34, ʘ ʦʙʤʝʥʥʦʡ ʵʥʝʨʛʠʠ ï 4,12 ʄɼʞ (ʪʘʙʣ. A.2). ɺ ʪʨʝʪʴʝʤ ʦʧʳʪʝ (ʉʪʦʣʣʝʨ 

ʕʥʝʨʜʞʠ + ɻʫʤʘʪ+ʉʆ ) ʟʥʘʯʝʥʠʷ ʙʳʣʠ ʥʠʞʝ: ʧʨʦʪʝʠʥ ï 38,61 ʛ, ʢʦʨʤʦʚʳʝ ʝʜʠʥʠʮʳ ï 0,30, 

ʵʥʝʨʛʠʷ ï 3,64 ʄɼʞ. ʅʘʠʣʫʯʰʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʦ ʢʦʨʤʦʚʦʡ ʮʝʥʥʦʩʪʠ ʥʘʙʣʶʜʘʣʠʩʴ ʚ ʯʝʪʚʸʨʪʦʤ 

ʚʘʨʠʘʥʪʝ, ʛʜʝ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ɺʫʢʩʘʣ ɸʤʠʥʦʧʣʘʥʪ ʠ ʂʘʟʫʛʣʝʛʫʤʫʩ: ʩʦʜʝʨʞʘʥʠʝ ʧʝʨʝʚʘ-

ʨʠʤʦʛʦ ʧʨʦʪʝʠʥʘ ʜʦʩʪʠʛʣʦ 49,40 ʛ, ʢʦʨʤʦʚʳʭ ʝʜʠʥʠʮ ï 0,42, ʘ ʦʙʤʝʥʥʦʡ ʵʥʝʨʛʠʠ ï 5,08 ʄɼʞ 

(ʪʘʙʣ. 4). 

ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʙʳʣʠ ʠʟʫʯʝʥʳ ʪʘʢʠʝ ʧʦʢʘʟʘʪʝʣʠ, ʢʘʢ ʫʨʦʚʝʥʴ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ, ʦʙʱʠʡ 

ʧʨʦʪʝʠʥ, ʢʣʝʪʯʘʪʢʘ, ʧʝʨʝʚʘʨʠʤʳʡ ʧʨʦʪʝʠʥ, ʢʦʨʤʦʚʳʝ ʝʜʠʥʠʮʳ ʠ ʦʙʤʝʥʥʘʷ ʵʥʝʨʛʠʷ. ɺ ʣʝʪʥʠʡ 

ʧʝʨʠʦʜ ʥʘʙʣʶʜʘʣʦʩʴ ʢʦʣʝʙʘʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʧʝʨʝʚʘʨʠʤʦʛʦ ʧʨʦʪʝʠʥʘ ʦʪ 0,070 ʜʦ 0,13 ʮ/ʛʘ, 

ʢʦʨʤʦʚʳʭ ʝʜʠʥʠʮ ï ʦʪ 0,62 ʜʦ 1,13 ʮ/ʛʘ, ʘ ʫʨʦʚʝʥʴ ʦʙʤʝʥʥʦʡ ʵʥʝʨʛʠʠ ʚʘʨʴʠʨʦʚʘʣ ʚ ʧʨʝʜʝʣʘʭ 

ʦʪ 0,76 ʜʦ 1,37 ɻɼʞ/ʛʘ. ʅʘʠʚʳʩʰʠʝ ʟʥʘʯʝʥʠʷ ʚʩʝʭ ʵʪʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʙʳʣʠ ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʚ 

ʚʘʨʠʘʥʪʝ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ɺʫʢʩʘʣ ɸʤʠʥʦʧʣʘʥʪ ʠ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʫʜʦʙʨʝʥʠʷ ʂʘʟʫʛʣʝʛʫʤʫʩ, ʯʪʦ 

ʧʦʜʪʚʝʨʞʜʘʝʪ ʝʛʦ ʚʳʩʦʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚ ʫʣʫʯʰʝʥʠʠ ʧʠʪʘʪʝʣʴʥʦʡ ʮʝʥʥʦʩʪʠ ʧʘʩʪʙʠʱʥʦʛʦ 

ʪʨʘʚʦʩʪʦʷ. 

ɺʳʚʦʜʳ. ʇʨʠʤʝʥʝʥʠʝ ʙʠʦʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ ʠ ʙʠʦʧʨʝʧʘʨʘʪʦʚ ʦʢʘʟʳʚʘʝʪ 

ʢʦʤʧʣʝʢʩʥʦʝ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ: ʥʝ ʪʦʣʴʢʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʚʝʣʠʯʝʥʠʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ 

ʧʘʩʪʙʠʱʥʳʭ ʫʛʦʜʠʡ, ʥʦ ʠ ʫʣʫʯʰʘʝʪ ʢʦʨʤʦʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ, ʪʝʤ ʩʘʤʳʤ 

ʫʩʢʦʨʷʷ ʧʨʦʮʝʩʩʳ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʝʩʪʝʩʪʚʝʥʥʳʭ ʵʢʦʩʠʩʪʝʤ. ʇʦʣʫʯʝʥʥʳʝ ʚ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʨʝʟʫʣʴʪʘʪʳ ʧʦʜʪʚʝʨʞʜʘʶʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʜʘʥʥʳʭ ʘʛʨʦʪʝʭʥʦʣʦʛʠʡ. 

ʉʨʝʜʠ ʪʨʸʭ ʠʟʫʯʝʥʥʳʭ ʚʘʨʠʘʥʪʦʚ ʥʘʠʣʫʯʰʠʝ ʧʦʢʘʟʘʪʝʣʠ ʚʳʩʦʪʳ ʧʘʩʪʙʠʱʥʳʭ 

ʨʘʩʪʝʥʠʡ ʙʳʣʠ ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʧʨʠ ʩʦʚʤʝʩʪʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʙʠʦʩʪʠʤʫʣʷʪʦʨʘ-

ʘʥʪʠʩʪʨʝʩʩʘʥʪʘ çɺʫʢʩʘʣ ɸʤʠʥʦʧʣʘʥʪè ʠ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʫʜʦʙʨʝʥʠʷ çʂʘʟʫʛʣʝʛʫʤʫʩè. ɺ ʵʪʦʤ 

ʩʣʫʯʘʝ ʚʳʩʦʪʘ ʪʠʧʯʘʢʘ ʜʦʩʪʠʛʣʘ 22 ʩʤ, ʧʦʣʳʥʠ ï 23 ʩʤ, ʘ ʨʘʟʥʦʪʨʘʚʴʷ ï 27 ʩʤ, ʯʪʦ ʧʨʝʚʳʰʘʝʪ 

ʢʦʥʪʨʦʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʥʘ 3, 8 ʠ 11 ʩʤ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʈʝʟʫʣʴʪʘʪʳ ʣʝʪʥʝʛʦ ʭʠʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʢʦʣʝʙʘʥʠʷʭ ʫʨʦʚʥʷ 

ʧʝʨʝʚʘʨʠʤʦʛʦ ʧʨʦʪʝʠʥʘ ʦʪ 0,070 ʜʦ 0,13 ʮ/ʛʘ, ʢʦʨʤʦʚʳʭ ʝʜʠʥʠʮ ï ʦʪ 0,62 ʜʦ 1,13 ʮ/ʛʘ, ʘ 

ʦʙʤʝʥʥʦʡ ʵʥʝʨʛʠʠ ï ʦʪ 0,76 ʜʦ 1,37 ɻɼʞ/ʛʘ. ʅʘʠʚʳʩʰʠʝ ʟʥʘʯʝʥʠʷ ʙʳʣʠ ʜʦʩʪʠʛʥʫʪʳ ʚ 

ʚʘʨʠʘʥʪʝ ʩ çɺʫʢʩʘʣ ɸʤʠʥʦʧʣʘʥʪè ʠ çʂʘʟʫʛʣʝʛʫʤʫʩè. 

ʋʨʦʞʘʡʥʦʩʪʴ ʪʘʢʞʝ ʚʘʨʴʠʨʦʚʘʣʘʩʴ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʠʤʝʥʷʝʤʳʭ ʘʛʨʦʩʨʝʜʩʪʚ. ɺʦ 

ʚʨʝʤʷ ʣʝʪʥʝʛʦ ʩʪʨʘʚʣʠʚʘʥʠʷ ʢʦʥʪʨʦʣʴʥʳʡ ʫʯʘʩʪʦʢ ʦʙʝʩʧʝʯʠʣ 5,3 ʮ/ʛʘ ʟʝʣʸʥʦʡ ʤʘʩʩʳ ʠ 1,63 

ʮ/ʛʘ ʩʫʭʦʡ. ɺʘʨʠʘʥʪ ʩ çɺʫʢʩʘʣ ɸʤʠʥʦʧʣʘʥʪè ʠ çɻʫʤʘʪ+ʉʆ2è ʧʦʢʘʟʘʣ 8,1 ʠ 2,4 ʮ/ʛʘ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʘ ʩ çʉʪʦʣʣʝʨ ʕʥʝʨʜʞʠè ï 7,2 ʠ 2,2 ʮ/ʛʘ. ʄʘʢʩʠʤʘʣʴʥʳʝ ʫʨʦʞʘʡʥʳʝ 

ʧʦʢʘʟʘʪʝʣʠ ï 9,0 ʠ 2,7 ʮ/ʛʘ ï ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ çɺʫʢʩʘʣ ɸʤʠʥʦʧʣʘʥʪè ʠ 

çʂʘʟʫʛʣʝʛʫʤʫʩè, ʯʪʦ ʚ 1,7 ʨʘʟʘ ʧʨʝʚʳʰʘʝʪ ʢʦʥʪʨʦʣʴ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʩʪʝʧʥʦʡ ʟʦʥʳ ʉʝʚʝʨʥʦʛʦ 



106  

ʂʘʟʘʭʩʪʘʥʘ ʧʦʜʪʚʝʨʞʜʘʶʪ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʙʠʦʦʨʛʘʥʠʯʝʩʢʠʭ ʘʛʨʦʩʨʝʜʩʪʚ ʵʬʬʝʢʪʠʚʥʦ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʙʠʦʧʨʦʜʫʢʪʠʚʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʜʝʛʨʘʜʠʨʦʚʘʥʥʳʭ ʧʘʩʪʙʠʱ ʠ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʠʭ ʵʢʦʩʠʩʪʝʤ. 

ʌʠʥʘʥʩʠʨʦʚʘʥʠʝ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʚʳʧʦʣʥʝʥʳ ʚ ʨʘʤʢʘʭ ʧʨʦʛʨʘʤʤʥʦ-ʮʝʣʝʚʦʛʦ 

ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʄʠʥʠʩʪʝʨʩʪʚʘ ʥʘʫʢʠ ʠ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ʀʈʅ 

BR21881871 "ʈʘʟʨʘʙʦʪʢʘ ʪʝʭʥʦʣʦʛʠʡ ʠ ʧʨʠʝʤʦʚ ʟʘʛʦʪʦʚʢʠ ʢʦʨʤʦʚ ʚ ʢʦʨʤʦʚʳʭ ʫʛʦʜʴʷʭ 

ʂʘʟʘʭʩʪʘʥʘ ʚ ʢʦʥʪʝʢʩʪʝ ʫʩʪʦʡʯʠʚʦʛʦ ʫʧʨʘʚʣʝʥʠʷ", 2023-2025 ʛʛ. 
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ĭçʉʦʣʪϮʩʪʽʢ ϧʘʟʘϨʩʪʘʥ ʘʫʳʣ ʰʘʨʫʘʰʳʣʳϤʳ Ϥʳʣʳʤʠ-ʟʝʨʪʪʝʫ ʠʥʩʪʠʪʫʪʳè ɾʐʉ, ʇʝʪʨʦʧʘʚʣ Ϩ., 

ϧʘʟʘϨʩʪʘʥ 

Įʄ.ϧʦʟʳʙʘʝʚ ʘʪʳʥʜʘϤʳ ʉʦʣʪϮʩʪʽʢ ϧʘʟʘϨʩʪʘʥ ʫʥʠʚʝʨʩʠʪʝʪʽ, ʇʝʪʨʦʧʘʚʣ Ϩ., ϧʘʟʘϨʩʪʘʥ 

įϧʦʨϨʳʪ ɸʪʘ ʘʪʳʥʜʘϤʳ ϧʳʟʳʣʦʨʜʘ ʫʥʠʚʝʨʩʠʪʝʪʽ, ϧʳʟʳʣʦʨʜʘ Ϩ., ϧʘʟʘϨʩʪʘʥ 
4ʀʥʥʦʚʘʮʠʷʣʳϨ ɽʫʨʘʟʠʷ ʫʥʠʚʝʨʩʠʪʝʪʽ, ʇʘʚʣʦʜʘʨ Ϩ., ϧʘʟʘϨʩʪʘʥ 

5ɹʦʪʘʥʠʢʘ ʞϸʥʝ ʬʠʪʦʠʥʪʨʦʜʫʢʮʠʷ ʠʥʩʪʠʪʫʪʳ, ɸʣʤʘʪʳ Ϩ., ϧʘʟʘϨʩʪʘʥ 

 

ɸשʜʘʪʧʘ. ʉʦʣʪװʩʪʽʢ פʘʟʘץʩʪʘʥʜʘסʳ ʞʘʡʳʣʳʤʜʳץ ʞʝʨʣʝʨʜʽש ʜʝʛʨʘʜʘʮʠʷʩʳ ʘʡʤʘװ ץʰʽʥ ʥʝʛʽʟʛʽ 

ʵʢʦʣʦʛʠʷʣʳץ ʞᴅʥʝ ʵʢʦʥʦʤʠʢʘʣʳץ ʤᴅʩʝʣʝʣʝʨʜʽש ʙʽʨʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ, ʙײʣ ʤʘʣ ʰʘʨʫʘʰʳʣʳסʳʥʳש 

ʘʟʳץʪʳץ ʙʘʟʘʩʳʥʘ ʞᴅʥʝ ʪʘʙʠסʠ ʵʢʦʞװʡʝʣʝʨʜʽש ʪײʨʘץʪʳʣʳסʳʥʘ ʘʡʪʘʨʣʳץʪʘʡ ᴅʩʝʨ ʝʪʝʜʽ. 

ɾʘʡʳʣʳʤʜʘʨʜʳ ץʘʨץʳʥʜʳ ʧʘʡʜʘʣʘʥʫ, ʤʘʣ ʞʘʡʳʣʳʤʳʥʘ  ʥʦʨʤʘʪʠʚʪʽʢ ʞװʢʪʝʤʝʣʝʨʜʽש ʘʨʪʫʳ, 

ʪʦʧʳʨʘץʪʘסʳ ʦʨʛʘʥʠʢʘʣʳײץ ץʥʘʨʣʳ ʟʘʪʪʘʨʜʳש ʘʟʘʶʳ, ʩʦʥʜʘʡ -ʘײץ ץʨסʘץʰʳʣʳץ ʢʝʟʝשʥʽש ʞʠʽʣʝʫʽ, 

ᴇʩʽʤʜʽʢ ʞʘʤʳʣסʳʩʳʥʳש ʩʘʨץʳʣʫʳʥʘ, ʰᴇʧʪʽש ᴇʥʽʤʜʽʣʽʛʽʥʽש ʪᴇʤʝʥʜʝʫʽʥʝ, ʢʝʡʜʝ ʢᴇʧʪʝʛʝʥ ᴇʩʽʤʜʽʢ 

ʪװʨʣʝʨʽʥʽש ʞʦʡʳʣʫʳʥʘ ᴅʢʝʣʝʜʽ. ʄʘץʘʣʘʜʘ ʜʝʛʨʘʜʘʮʠʷʣʘʥסʘʥ ʞʘʡʳʣʳʤʜʘʨʜʳ ʙʠʦʣʦʛʠʷʣʳץ 

ʪʳשʘʡʪץʳʰʪʘʨ ʤʝʥ ʙʠʦʧʨʝʧʘʨʘʪʪʘʨʜʳ ץʦʣʜʘʥʫ ʘʨץʳʣʳ ץʘʣʧʳʥʘ ʢʝʣʪʽʨʫʛʝ ʙʘסʳʪʪʘʣסʘʥ ʜʘʣʘʣʳץ 

ʟʝʨʪʪʝʫʣʝʨʜʽש ʥᴅʪʠʞʝʣʝʨʽ ײʩʳʥʳʣסʘʥ. ʕʢʦʣʦʛʠʷʣʳץ ץʘʫʽʧʩʽʟ ʘʛʨʦʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʝʥʛʽʟʫ ʘʨץʳʣʳ 

ᴇʩʽʤʜʽʢʪʝʨʜʽש ʞʘʩʳʣ ʞᴅʥʝ ʰᴇʧʪʽײץ  שʨסʘץ ʤʘʩʩʘʩʳʥʳש ʰʳסʳʤʳʥ ʝʜᴅʫʽʨ ʘʨʪʪʳʨʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥʽ 

ʘʥʳץʪʘʣʜʳ. ɽש ʞʦסʘʨʳ ᴇʥʽʤʜʽʣʽʢ çɺʫʢʩʘʣ ɸʤʠʥʦʧʣʘʥʪè ʙʠʦʩʪʠʤʫʣʷʪʦʨ-ʘʥʪʠʩʪʨʝʩʩʘʥʪʳ ʤʝʥ 

çʂʘʟʫʛʣʝʛʫʤʫʩè ʦʨʛʘʥʠʢʘʣʳץ ʪʳשʘʡʪץʳʰʳʥ ʙʽʨʣʝʩʽʧ ץʦʣʜʘʥʫ ʢʝʟʽʥʜʝ ʙʘʡץʘʣʜʳ: ʞʘʩʳʣ ʤʘʩʩʘ ï 9,0 

ʮ/ʛʘ, ʰᴇʧʪʽײץ שʨסʘץ  ʤʘʩʩʘʩ  rï 2,7 ʮ/ʛʘ, ʙײʣ ʙʘץʳʣʘʫ ʥײʩץʘʩʳʥʘʥ 1,7 ʝʩʝ ʞʦסʘʨʳ. ɸʣʳʥסʘʥ ʥᴅʪʠʞʝʣʝʨ 

ʉʦʣʪװʩʪʽʢ פʘʟʘץʩʪʘʥʜʘסʳ ʢʣʠʤʘʪʪʳץ ʘʨʠʜʠʟʘʮʠʷ ʞʘסʜʘʡʳʥʜʘ ʞʘʡʳʣʳʤʜʳץ ʘʛʨʦʵʢʦʞװʡʝʣʝʨʜʽש 

ᴇʥʽʤʜʽʣʽʛʽʥ ʞᴅʥʝ ʪײʨʘץʪʳʣʳסʳʥ ʘʨʪʪʳʨʫ װʰʽʥ ʙʠʦʧʨʝʧʘʨʘʪʪʘʨʜʳש ʞʦסʘʨʳ ʪʠʽʤʜʽʣʽʛʽʥ ʨʘʩʪʘʡʜʳ ʞᴅʥʝ 

ʘʡʤʘץʪʳש ʘʟʳץʪʳץ ʨʝʩʫʨʩʪʘʨʳʥ ʪײʨʘץʪʳ ʙʘʩץʘʨʫʜʘ ץʦʣʜʘʥʫסʘ ײʩʳʥʳʣʘʜʳ. 

ʊʽʨʝʢ ʩᴇʟʜʝʨ: ᴇʥʽʤʜʽʣʽʢ, ʤʘʣ ʘʟʳסʳ, ʞʘʡʳʣʳʤ, ʙʠʦʧʨʝʧʘʨʘʪʪʘʨ 
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Annotation. Pasture degradation in Northern Kazakhstan is one of the major ecological and 

economic challenges, significantly affecting the feed base for livestock and the stability of natural 

ecosystems. Intensive pasture use, exceeding grazing norms, declining soil organic matter, and increased 

frequency of drought periods lead to vegetation depletion, reduced forage productivity, and biodiversity loss. 

This paper presents the results of field experiments aimed at restoring degraded pastures using biological 

fertilizers and biopreparations. It was shown that the implementation of environmentally safe agricultural 

technologies significantly increases green and dry biomass yield. The highest productivity was achieved with 

the combined application of the biostimulantïantistress agent ñVuksal Aminoplantò and the organic fertilizer 

ñKazuglegumus,ò yielding 9.0 c/ha of green biomass and 2.7 c/ha of dry biomass, which is 1.7 times higher 

than the control. The results confirm the high efficiency of biopreparations for enhancing the productivity 

and resilience of pasture agroecosystems under climatic aridization in Northern Kazakhstan and are 

recommended for adoption in sustainable feed resource management practices in the region. 

Keywords: productivity, forage, pasture, biopreparations. 
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ʂʘʟʘʭʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʘʛʨʘʨʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ,  ʛ.ɸʣʤʘʪʳ, ʂʘʟʘʭʩʪʘʥ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʟʠʤʥʝʛʦ ʦʧʳʪʘ 2025 ʛʦʜʘ ʧʦ ʠʟʫʯʝʥʠʶ 

ʚʣʠʷʥʠʷ ʘʥʪʠʩʪʨʝʩʩʦʚʦʛʦ ʧʨʝʧʘʨʘʪʘ çɻʠʜʨʦ ʈʝʢʩ ɺʠʪʘʣè ʥʘ ʧʨʦʜʫʢʪʠʚʥʳʝ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʝ 

ʧʦʢʘʟʘʪʝʣʠ ʚʳʨʘʱʠʚʘʥʠʷ ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ. ʕʢʩʧʝʨʠʤʝʥʪ ʙʳʣ ʧʨʦʚʝʜʸʥ ʥʘ ʯʝʪʳʨʸʭ ʛʨʫʧʧʘʭ ʧʦ 30 

ʛʦʣʦʚ ʢʘʞʜʘʷ, ʦʜʥʘ ʠʟ ʢʦʪʦʨʳʭ ʩʣʫʞʠʣʘ ʢʦʥʪʨʦʣʝʤ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʧʨʝʧʘʨʘʪʘ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʩʦʭʨʘʥʥʦʩʪʠ ʧʦʛʦʣʦʚʴʷ (ʜʦ 96,6%), ʫʚʝʣʠʯʝʥʠʶ ʞʠʚʦʡ ʤʘʩʩʳ ʢ 42-ʤʫ ʜʥʶ 

ʚʳʨʘʱʠʚʘʥʠʷ (ʜʦ 2700,5 ʛ), ʘ ʪʘʢʞʝ ʨʦʩʪʫ ʩʨʝʜʥʝʩʫʪʦʯʥʦʛʦ ʧʨʠʨʦʩʪʘ (ʜʦ 63,06 ʛ). ʆʪʤʝʯʝʥʦ 

ʫʣʫʯʰʝʥʠʝ ʢʦʥʚʝʨʩʠʠ ʢʦʨʤʘ ʜʦ 1,68 ʢʛ/ʢʛ ʧʨʠʨʦʩʪʘ, ʯʪʦ ʥʘ 8,7% ʣʫʯʰʝ ʢʦʥʪʨʦʣʴʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ. 

ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʪʘʢʞʝ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʳʩʠʣʘʩʴ: ʧʨʠʙʳʣʴ ʚ ʥʘʠʙʦʣʝʝ ʧʨʦʜʫʢʪʠʚʥʦʡ 

ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʜʦʩʪʠʛʣʘ 20 435,84 ʪʳʩ. ʪʝʥʛʝ, ʘ ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ - 33,89%. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʚʳʩʦʢʦʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʧʨʝʧʘʨʘʪʘ çɻʠʜʨʦ ʈʝʢʩ ɺʠʪʘʣè ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʙʨʦʡʣʝʨʦʚ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ.  

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʢʦʤʧʣʝʢʩʥʦʡ ʦʮʝʥʢʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ 

ʘʥʪʠʩʪʨʝʩʩʦʚʦʛʦ ʧʨʝʧʘʨʘʪʘ çɻʠʜʨʦ ʈʝʢʩ ɺʠʪʘʣè ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ ʚ ʟʠʤʥʠʡ 

ʧʝʨʠʦʜ, ʘ ʪʘʢʞʝ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʝʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʧʨʦʜʫʢʪʠʚʥʳʝ, ʬʠʟʠʦʣʦʛʦ-ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʠ 

ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʪʝʭʥʦʣʦʛʠʠ ʚʳʨʘʱʠʚʘʥʠʷ ʧʪʠʮʳ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʨʦʡʣʝʨʳ, ʘʥʪʠʩʪʨʝʩʩʦʚʳʡ ʧʨʝʧʘʨʘʪ, çɻʠʜʨʦ ʈʝʢʩ ɺʠʪʘʣè, ʩʦʭʨʘʥʥʦʩʪʴ 

ʧʦʛʦʣʦʚʴʷ, ʞʠʚʘʷ ʤʘʩʩʘ, ʩʨʝʜʥʝʩʫʪʦʯʥʳʡ ʧʨʠʨʦʩʪ, ʢʦʥʚʝʨʩʠʷ ʢʦʨʤʘ, ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ, 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʧʪʠʮʳ, ʟʠʤʥʠʡ ʧʝʨʠʦʜ ʚʳʨʘʱʠʚʘʥʠʷ. 

 

ɺʚʝʜʝʥʠʝ. ʇʪʠʮʝʚʦʜʩʪʚʦ ʦʪʥʦʩʠʪʩʷ ʢ ʯʠʩʣʫ ʥʘʠʙʦʣʝʝ ʜʠʥʘʤʠʯʥʦ ʨʘʟʚʠʚʘʶʱʠʭʩʷ 

ʦʪʨʘʩʣʝʡ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ʠ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ 

ʠʩʪʦʯʥʠʢʦʤ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʛʦ ʞʠʚʦʪʥʦʛʦ ʙʝʣʢʘ. ɺ ʫʩʣʦʚʠʷʭ ʧʨʦʤʳʰʣʝʥʥʦʛʦ 

ʚʳʨʘʱʠʚʘʥʠʷ ʙʨʦʡʣʝʨʦʚ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʧʦʢʘʟʘʪʝʣʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʦʢʘʟʳʚʘʶʪ 

ʩʪʨʝʩʩ-ʬʘʢʪʦʨʳ, ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʢʦʪʦʨʳʭ ʚʦʟʨʘʩʪʘʝʪ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ. ʅʠʟʢʠʝ ʪʝʤʧʝʨʘʪʫʨʳ, 

ʢʦʣʝʙʘʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʤʠʢʨʦʢʣʠʤʘʪʘ, ʥʘʨʫʰʝʥʠʝ ʪʝʧʣʦʚʦʛʦ ʙʘʣʘʥʩʘ ʠ ʫʚʝʣʠʯʝʥʠʝ 

ʵʥʝʨʛʦʟʘʪʨʘʪ ʦʨʛʘʥʠʟʤʘ ʥʘ ʪʝʨʤʦʨʝʛʫʣʷʮʠʶ ʥʝʨʝʜʢʦ ʧʨʠʚʦʜʷʪ ʢ ʩʥʠʞʝʥʠʶ ʩʦʭʨʘʥʥʦʩʪʠ 

ʧʪʠʮʳ, ʫʤʝʥʴʰʝʥʠʶ ʩʨʝʜʥʝʩʫʪʦʯʥʳʭ ʧʨʠʨʦʩʪʦʚ, ʫʭʫʜʰʝʥʠʶ ʢʦʥʚʝʨʩʠʠ ʢʦʨʤʘ ʠ ʧʦʚʳʰʝʥʠʶ 

ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʧʨʦʜʫʢʮʠʠ [1], [2]. 

ʉʪʨʝʩʩ ʠ ʚʦʟʥʠʢʘʶʱʠʝ ʚʩʣʝʜʩʪʚʠʝ ʥʝʛʦ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʥʘʨʫʰʝʥʠʷ ʷʚʣʷʶʪʩʷ 

ʥʝʠʟʙʝʞʥʳʤ ʬʘʢʪʦʨʦʤ ʩʦʚʨʝʤʝʥʥʦʛʦ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʪʠʮʝʚʦʜʩʪʚʘ. ʋʩʢʦʨʝʥʥʦʝ ʨʘʟʚʠʪʠʝ 

ʦʪʨʘʩʣʠ, ʦʙʫʩʣʦʚʣʝʥʥʦʝ ʚʳʩʦʢʠʤ ʩʧʨʦʩʦʤ ʥʘ ʤʷʩʥʫʶ ʧʨʦʜʫʢʮʠʶ, ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ 

ʫʚʝʣʠʯʝʥʠʝʤ ʧʣʦʪʥʦʩʪʠ ʧʦʩʘʜʢʠ ʠ ʯʘʩʪʳʤʠ ʧʝʨʝʛʨʫʧʧʠʨʦʚʢʘʤʠ ʧʪʠʮʳ, ʯʪʦ ʫʩʠʣʠʚʘʝʪ 

ʚʦʟʜʝʡʩʪʚʠʝ ʩʪʨʝʩʩʦʨʦʚ [3], [4]. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʧʝʨʝʜ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʩʪʦʠʪ ʟʘʜʘʯʘ ʩʥʠʞʝʥʠʷ 
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ʧʦʩʣʝʜʩʪʚʠʡ ʩʪʨʝʩʩʦʚʳʭ ʥʘʛʨʫʟʦʢ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ ʚʳʨʘʱʠʚʘʥʠʷ ʠ ʧʦʜʜʝʨʞʘʥʠʷ ʚʳʩʦʢʦʡ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʧʪʠʮʳ [5], [6]. 

ʍʦʣʦʜʥʳʡ ʩʪʨʝʩʩ ʚ ʧʪʠʮʝʚʦʜʩʪʚʝ ï ʵʪʦ ʩʦʩʪʦʷʥʠʝ, ʧʨʠ ʢʦʪʦʨʦʤ ʪʝʤʧʝʨʘʪʫʨʘ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʦʧʫʩʢʘʝʪʩʷ ʥʠʞʝ ʦʧʪʠʤʘʣʴʥʦʛʦ ʜʠʘʧʘʟʦʥʘ ʜʣʷ ʧʪʠʮʳ, ʚʳʟʳʚʘʷ ʫ ʥʝʸ 

ʥʘʨʫʰʝʥʠʝ ʪʝʨʤʦʨʝʛʫʣʷʮʠʠ, ʩʥʠʞʝʥʠʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ ʫʭʫʜʰʝʥʠʝ ʟʜʦʨʦʚʴʷ[7]. ʊʘʢʞʝ 

ʘʢʪʫʘʣʴʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʣʠʷʥʠʷ ʧʨʦʙʠʦʪʠʢʦʚ ʠ ʤʝʪʘʙʦʣʠʪʦʚ ʥʘ ʦʙʤʝʥʥʳʝ ʧʨʦʮʝʩʩʳ ʠ 

ʟʜʦʨʦʚʴʝ ʮʳʧʣʷʪ [8], ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʫʣʫʯʰʝʥʠʶ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʚʳʨʘʱʠʚʘʥʠʷ. 

ɺ ʵʪʦʡ ʩʚʷʟʠ ʦʩʦʙʫʶ ʘʢʪʫʘʣʴʥʦʩʪʴ ʧʨʠʦʙʨʝʪʘʝʪ ʧʨʠʤʝʥʝʥʠʝ ʘʥʪʠʩʪʨʝʩʩʦʚʳʭ 

ʧʨʝʧʘʨʘʪʦʚ, ʧʦʟʚʦʣʷʶʱʠʭ ʩʪʘʙʠʣʠʟʠʨʦʚʘʪʴ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʧʪʠʮʳ ʠ ʧʦʚʳʩʠʪʴ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ [9]. ʇʨʝʧʘʨʘʪ çɻʠʜʨʦ ʈʝʢʩ ɺʠʪʘʣè ʦʪʥʦʩʠʪʩʷ ʢ 

ʩʨʝʜʩʪʚʘʤ ʢʦʤʧʣʝʢʩʥʦʛʦ ʜʝʡʩʪʚʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʤ ʥʘ ʧʦʜʜʝʨʞʘʥʠʝ ʚʦʜʥʦ-ʩʦʣʝʚʦʛʦ ʙʘʣʘʥʩʘ, 

ʩʥʠʞʝʥʠʝ ʧʦʩʣʝʜʩʪʚʠʡ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʝʩʩʘ, ʫʣʫʯʰʝʥʠʝ ʦʙʱʝʛʦ 

ʩʦʩʪʦʷʥʠʷ ʦʨʛʘʥʠʟʤʘ ʠ ʧʦʚʳʰʝʥʠʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʠʤʝʶʱʠʝʩʷ ʥʘʫʯʥʳʝ ʧʫʙʣʠʢʘʮʠʠ, ʦʪʨʘʞʘʶʱʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʠʪʘʤʠʥʥʦ-ʤʠʥʝʨʘʣʴʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʠ ʢʦʨʨʝʢʪʦʨʦʚ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ ʚ 

ʧʪʠʮʝʚʦʜʩʪʚʝ, ʚʣʠʷʥʠʝ ʧʨʝʧʘʨʘʪʘ çɻʠʜʨʦ ʈʝʢʩ ɺʠʪʘʣè ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʙʨʦʡʣʝʨʦʚ ʚ ʟʠʤʥʠʡ 

ʧʝʨʠʦʜ ʠʟʫʯʝʥʦ ʥʝʜʦʩʪʘʪʦʯʥʦ [10], [11]. ʅʝʜʦʩʪʘʪʦʢ ʦʙʲʝʢʪʠʚʥʳʭ ʜʘʥʥʳʭ ʧʦ ʜʠʥʘʤʠʢʝ 

ʞʠʚʦʡ ʤʘʩʩʳ, ʩʦʭʨʘʥʥʦʩʪʠ ʧʦʛʦʣʦʚʴʷ, ʨʦʩʪʦʚʳʤ ʠ ʢʦʨʤʦʚʳʤ ʧʦʢʘʟʘʪʝʣʷʤ, ʘ ʪʘʢʞʝ 

ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʧʨʝʠʤʫʱʝʩʪʚʘʤ ʧʨʠʤʝʥʝʥʠʷ ʧʨʝʧʘʨʘʪʘ ʦʧʨʝʜʝʣʷʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʧʨʦʚʝʜʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ [12], [13], [14]. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ 

2025 ʛʦʜʘ ʥʘ ʮʳʧʣʷʪʘʭ-ʙʨʦʡʣʝʨʘʭ, ʚʳʨʘʱʠʚʘʝʤʳʭ ʚ ʦʜʠʥʘʢʦʚʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 

ʫʩʣʦʚʠʷʭ. ʕʢʩʧʝʨʠʤʝʥʪ ʧʨʦʚʦʜʠʣʠ ʚ ʢʨʝʩʪʴʷʥʩʢʦʤ ʭʦʟʷʡʩʪʚʝ ʊʆʆ çɸʣʪʳʥʙʝʢè 

(ɸʣʤʘʪʠʥʩʢʘʷ ʦʙʣʘʩʪʴ, ʧʦʩʝʣʦʢ ʀʩʘʝʚʘ) ʥʘ ʮʳʧʣʷʪʘʭ-ʙʨʦʡʣʝʨʘʭ ʢʨʦʩʩʘ çɸʨʙʦʨ ʕʡʢʝʨʩè. ʀʟ 

ʩʫʪʦʯʥʳʭ ʮʳʧʣʷʪ ʧʦ ʤʝʪʦʜʫ ʘʥʘʣʦʛʦʚ ʙʳʣʠ ʩʬʦʨʤʠʨʦʚʘʥʳ ʯʝʪʳʨʝ ʛʨʫʧʧʳ: ʦʜʥʘ ʢʦʥʪʨʦʣʴʥʘʷ 

ʠ ʪʨʠ ʦʧʳʪʥʳʝ. ʇʪʠʮʫ ʚʩʝʭ ʛʨʫʧʧ ʩʦʜʝʨʞʘʣʠ ʚ ʦʜʥʦʤ ʧʦʤʝʱʝʥʠʠ (ʠʜʝʥʪʠʯʥʳʭ ʩʝʢʮʠʷʭ) ʥʘ 

ʛʣʫʙʦʢʦʡ ʧʦʜʩʪʠʣʢʝ ʩ ʩʫʪʦʯʥʦʛʦ ʜʦ 42-ʜʥʝʚʥʦʛʦ ʚʦʟʨʘʩʪʘ. ʋʩʣʦʚʠʷ ʩʦʜʝʨʞʘʥʠʷ ʠ ʢʦʨʤʣʝʥʠʷ, 

ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʠʟʫʯʘʝʤʦʛʦ ʬʘʢʪʦʨʘ, ʙʳʣʠ ʦʜʠʥʘʢʦʚʳʤʠ ʜʣʷ ʚʩʝʭ ʛʨʫʧʧ ʠ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ 

ʨʝʢʦʤʝʥʜʘʮʠʷʤ ʧʦ ʚʳʨʘʱʠʚʘʥʠʶ ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ ʢʨʦʩʩʘ çɸʨʙʦʨ ʕʡʢʝʨʩè. ʉʭʝʤʘ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʪʘʙʣʠʮʝ 1. 

 

ʊʘʙʣʠʮʘ 1 ï ʉʭʝʤʘ ʠʩʩʣʝʜʦʚʘʥʠʷ   

 

ɻʨʫʧʧʘ  ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ 

ʚʳʨʘʱʠʚʘʥʠʷ, ʜʥʝʡ 

ʂʦʣʠʯʝʩʪʚʦ ʧʪʠʮʳ, 

ʛʦʣʦʚ 

ʋʩʣʦʚʠʷ ʢʦʨʤʣʝʥʠʷ ʠ ʧʦʝʥʠʷ  

1 (ʢʦʥʪʨʦʣʴʥʘʷ)   42 30 ʆʩʥʦʚʥʦʡ ʨʘʮʠʦʥ (ʆʈ), 

ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʡ ʧʦ ʚʩʝʤ 

ʧʠʪʘʪʝʣʴʥʳʤ ʚʝʱʝʩʪʚʘʤ  

2 (ʦʧʳʪʥʘʷ) 42 30 ʆʈ + çɻʠʜʨʦ ʈʝʢʩ ʚʠʪʘʣè 200 ʤʣ/1 

ʪ ʧʠʪʴʝʚʦʡ ʚʦʜʳ  

3 (ʦʧʳʪʥʘʷ)  42 30 ʆʈ + çɻʠʜʨʦ ʈʝʢʩ ʚʠʪʘʣè 300 ʤʣ/1 

ʪ ʧʠʪʴʝʚʦʡ ʚʦʜʳ  

4 (ʦʧʳʪʥʘʷ)  42 30 ʆʈ + çɻʠʜʨʦ ʈʝʢʩ ʚʠʪʘʣè 400 ʤʣ/1 

ʪ ʧʠʪʴʝʚʦʡ ʚʦʜʳ  

  

ʂʦʨʤʣʝʥʠʝ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʩʦʛʣʘʩʥʦ ʥʦʨʤʘʤ, ʧʨʠʚʝʜʸʥʥʳʤ ʚ ʩʧʨʘʚʦʯʥʠʢʝ ʅ. ʆʤʘʨʢʦ-

ʞʘʫʣʳ, ʩ ʨʘʩʯʸʪʦʤ ʥʘ ʜʦʩʪʠʞʝʥʠʝ ʩʨʝʜʥʝʩʫʪʦʯʥʦʛʦ ʧʨʠʨʦʩʪʘ ʞʠʚʦʡ ʤʘʩʩʳ ʚ ʧʨʝʜʝʣʘʭ 55ï60 

ʛ [15]. ɼʣʷ ʦʮʝʥʢʠ ʤʷʩʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʚ 42-ʜʥʝʚʥʦʤ ʚʦʟʨʘʩʪʝ ʙʳʣ ʧʨʦʚʝʜʸʥ ʢʦʥʪʨʦʣʴʥʳʡ 

ʫʙʦʡ ʧʦ 6 ʛʦʣʦʚ ʠʟ ʢʘʞʜʦʡ ʛʨʫʧʧʳ (n=6), ʦʪʦʙʨʘʥʥʳʭ ʤʝʪʦʜʦʤ ʩʣʫʯʘʡʥʦʡ ʚʳʙʦʨʢʠ. ʈʘʟʜʝʣʢʘ 

ʪʫʰʝʢ ʚʳʧʦʣʥʷʣʘʩʴ ʚʨʫʯʥʫʶ ʧʦ ʩʪʘʥʜʘʨʪʥʦʡ ʤʝʪʦʜʠʢʝ. ʋʙʦʡʥʳʝ ʢʘʯʝʩʪʚʘ ʦʧʨʝʜʝʣʷʣʠʩʴ ʧʦ 
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ʩʣʝʜʫʶʱʠʤ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ: ʞʠʚʘʷ ʤʘʩʩʘ ʧʝʨʝʜ ʫʙʦʝʤ, ʤʘʩʩʘ ʪʫʰʢʠ ʙʝʟ 

ʢʨʦʚʠ, ʤʘʩʩʘ ʛʦʣʦʚʳ, ʩʝʨʜʮʘ, ʧʝʯʝʥʠ, ʢʠʰʝʯʥʠʢʘ, ʟʦʙʘ ʠ ʧʝʨʘ. ɼʣʷ ʢʘʞʜʦʛʦ ʧʘʨʘʤʝʪʨʘ ʨʘʩ-

ʩʯʠʪʳʚʘʣʠʩʴ ʘʙʩʦʣʶʪʥʳʝ ʟʥʘʯʝʥʠʷ (ʚ ʛʨʘʤʤʘʭ) ʠ ʦʪʥʦʩʠʪʝʣʴʥʳʝ - ʚ ʧʨʦʮʝʥʪʘʭ ʦʪ ʤʘʩʩʳ ʧʝ-

ʨʝʜ ʫʙʦʝʤ. ʆʙʨʘʙʦʪʢʘ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʧʨʦʚʦʜʠʣʘʩʴ ʤʝʪʦʜʘʤʠ ʚʘʨʠʘʮʠʦʥʥʦʡ ʩʪʘʪʠʩʪʠʢʠ 

ʩʦʛʣʘʩʥʦ ʤʝʪʦʜʠʢʝ ʇ.ʉ.ʂʘʪʤʘʢʦʚʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤʳ Microsoft Excel [16]. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. ɺ ʭʦʜʝ ʧʨʦʚʝʜʸʥʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʙʳʣʘ ʠʟʫʯʝʥʘ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʘʥʪʠʩʪʨʝʩʩʦʚʦʛʦ ʧʨʝʧʘʨʘʪʘ çɻʠʜʨʦ ʈʝʢʩ ɺʠʪʘʣè ʚ ʦʪʥʦʰʝʥʠʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ 

ʙʨʦʡʣʝʨʥʳʭ ʮʳʧʣʷʪ ʢʨʦʩʩʘ çArbor Acresè ʧʨʠ ʠʭ ʩʦʜʝʨʞʘʥʠʠ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ. ɺ 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʙʳʣʠ ʚʢʣʶʯʝʥʳ ʯʝʪʳʨʝ ʛʨʫʧʧʳ ʧʪʠʮʳ: ʦʜʥʘ ʢʦʥʪʨʦʣʴʥʘʷ ʠ ʪʨʠ ʦʧʳʪʥʳʝ, 

ʢʦʪʦʨʳʤ ʧʨʝʧʘʨʘʪ ʚʚʦʜʠʣʠ ʩ ʧʠʪʴʝʚʦʡ ʚʦʜʦʡ ʚ ʜʦʟʠʨʦʚʢʘʭ 200, 300 ʠ 400 ʤʣ ʥʘ 1 ʪʦʥʥʫ ʚʦʜʳ. 

 
ʊʘʙʣʠʮʘ 2 ï ʈʝʟʫʣʴʪʘʪʳ ʚʳʨʘʱʠʚʘʥʠʷ ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ ʚ ʦʧʳʪʝ 3  

 
ʇʦʢʘʟʘʪʝʣʴ ɻʨʫʧʧʘ 

1(ʢ) 2 ʦʛ 3 ʦʛ 4 ʦʛ 

ʇʦʛʦʣʦʚʴʝ ʚ ʥʘʯʘʣʝ ʦʧʳʪʘ, ʛʦʣ 30 30 30 30 
ʇʦʛʦʣʦʚʴʝ ʚ ʢʦʥʮʝ ʦʧʳʪʘ, ʛʦʣ 26 27 29 28 
ʚ ʪ.ʯ. ʧʝʪʫʰʢʦʚ 13 14 14 13 
ʢʫʨʦʯʝʢ 13 13 15 15 
ʉʦʭʨʘʥʥʦʩʪʴ ʧʦʛʦʣʦʚʴʷ, % 86,6 90,0 96,6 93,3 
ʉʨʝʜʥʝʝ ʧʦʛʦʣʦʚʴʝ, ʛʦʣ 28,0 28,5 29,5 29,0 
ɾʠʚʘʷ ʤʘʩʩʘ, ʛ:     
ʩʫʪʢʠ 51,1 51,5 51,8 52,1 
7 ʜʥʝʡ 241,1 243,2 261,5 258,8 
14 ʜʥʝʡ 590,2 629,5 670,2 668,4 
21 ʜʝʥʴ 1045,1 1195,4 1231,4 1221,3 
28 ʜʥʝʡ 1920,4 1960,3 1971,8 1969,4 
35 ʜʥʝʡ 2250,4 2348,8 2371,5 2359,7 
42 ʜʥʷ 2608,8 2678,8 2700,5 2690,8 
ǁ 2788,8 2850,4 2868,6 2870,3 
ǀ 2428,9 2507,2 2532,4 2511,3 
(ǁ+ǀ)/2 2608,8 2678,8 2700,5 2690,8 
ʆʙʱʠʡ ʧʨʠʨʦʩʪ ʞʠʚʦʡ ʤʘʩʩʳ, 

ʛ/ʛʦʣ 

2557,7 2627,3 2648,7 2638,7 

ʉʨʝʜʥʝʩʫʪʦʯʥʳʡ ʧʨʠʨʦʩʪ ʞʠʚʦʡ 

ʤʘʩʩʳ, ʛ: 

60,9 62,55 63,06 62,82 

0-7 ʜʥʝʡ 27,14 27,38 29,96 29,53 
8-14 ʜʥʝʡ 49,87 55,18 58,38 58,51 
15-21 ʜʝʥʴ 64,98 80,84 80,17 78,98 
22-28 ʜʥʝʡ 125,04 109,27 105,77 106,87 
29-35 ʜʥʝʡ 47,14 55,5 57,1 55,75 
36-42 ʜʥʷ 51,2 47,14 47,0 47,3 
0-42 ʜʥʷ 60,9 62,55 63,06 62,82 
(ǁ+ǀ)/2 60,9 62,55 63,06 62,82 
ʈʘʩʭʦʜ ʢʦʨʤʘ ʟʘ 0-42 ʜʥʷ: 

ʥʘ 1 ʛʦʣʦʚʫ ʚ ʩʫʪʢʠ, ʛ 

 

104,2 

 

104,4 
 

104,1 

 

104,6 
ʥʘ 1 ʢʛ ʧʨʠʨʦʩʪʘ ʞʠʚʦʡ ʤʘʩʩʳ, ʢʛ 1,84 1,76 1,68 1,72 

 

ʈʝʟʫʣʴʪʘʪʳ ʚʳʨʘʱʠʚʘʥʠʷ ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʚʳʨʘʞʝʥʥʦʤ 

ʧʦʣʦʞʠʪʝʣʴʥʦʤ ʚʣʠʷʥʠʠ ʘʥʪʠʩʪʨʝʩʩʦʚʦʛʦ ʧʨʝʧʘʨʘʪʘ çɻʠʜʨʦ ʈʝʢʩ ɺʠʪʘʣè ʥʘ ʩʦʭʨʘʥʥʦʩʪʴ, 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʨʦʩʪʘ ʠ ʤʝʪʘʙʦʣʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʪʠʮʳ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ 
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ʚʳʨʘʱʠʚʘʥʠʷ. ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʯʝʪʳʨʸʭ ʛʨʫʧʧ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʜʝʡʩʪʚʠʝ ʧʨʝʧʘʨʘʪʘ 

ʫʩʠʣʠʚʘʝʪʩʷ ʧʦ ʤʝʨʝ ʫʚʝʣʠʯʝʥʠʷ ʜʦʟʠʨʦʚʢʠ, ʦʜʥʘʢʦ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʡ ʠ ʫʩʪʦʡʯʠʚʳʡ 

ʵʬʬʝʢʪ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʪʨʝʪʴʝʡ ʛʨʫʧʧʝ. 

ʉʦʭʨʘʥʥʦʩʪʴ ʧʦʛʦʣʦʚʴʷ ʜʝʤʦʥʩʪʨʠʨʦʚʘʣʘ ʯʸʪʢʫʶ ʪʝʥʜʝʥʮʠʶ ʢ ʫʣʫʯʰʝʥʠʶ ʧʨʠ 

ʧʨʠʤʝʥʝʥʠʠ ʧʨʝʧʘʨʘʪʘ. ɺ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʦʥʘ ʩʦʩʪʘʚʠʣʘ 86,6 %, ʪʦʛʜʘ ʢʘʢ ʚʦ ʚʪʦʨʦʡ ï 

90,0 %, ʚ ʯʝʪʚʸʨʪʦʡ ï 93,3 %, ʘ ʚ ʪʨʝʪʴʝʡ ʜʦʩʪʠʛʣʘ ʤʘʢʩʠʤʫʤʘ ï 96,6 %. ʇʨʝʚʳʰʝʥʠʝ 

ʢʦʥʪʨʦʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʥʘ 10 ʧʨʦʮʝʥʪʥʳʭ ʧʫʥʢʪʦʚ ʧʦʟʚʦʣʷʝʪ ʛʦʚʦʨʠʪʴ ʦ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʤ 

ʜʦʩʪʦʚʝʨʥʦʤ ʫʣʫʯʰʝʥʠʠ (P<0,05), ʧʦʩʢʦʣʴʢʫ ʩʥʠʞʝʥʠʝ ʧʘʜʝʞʘ ʥʘʧʨʷʤʫʶ ʦʪʨʘʞʘʝʪʩʷ ʥʘ 

ʦʙʱʝʤ ʦʙʲʸʤʝ ʧʦʣʫʯʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ. 

ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʨʦʩʪʘ ʠ ʞʠʚʘʷ ʤʘʩʩʘ ʪʘʢʞʝ ʟʥʘʯʠʪʝʣʴʥʦ ʨʘʟʣʠʯʘʣʠʩʴ ʤʝʞʜʫ ʛʨʫʧʧʘʤʠ. 

ʋʞʝ ʥʘ 7-ʡ ʜʝʥʴ ʤʘʩʩʘ ʧʪʠʮʳ ʚ ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ (243,2-261,5 ʛ) ʙʳʣʘ ʚʳʰʝ, ʯʝʤ ʚ ʢʦʥʪʨʦʣʝ 

(241,1 ʛ), ʘ ʢ 21-ʤʫ ʜʥʶ ʨʘʟʣʠʯʠʷ ʩʪʘʣʠ ʷʨʢʦ ʚʳʨʘʞʝʥʥʳʤʠ: 1045,1 ʛ ʚ ʢʦʥʪʨʦʣʝ ʧʨʦʪʠʚ 

1231,4 ʛ ʚ ʪʨʝʪʴʝʡ ʛʨʫʧʧʝ. ʂ 42-ʤʫ ʜʥʶ ʙʨʦʡʣʝʨʳ ʛʨʫʧʧʳ 3 ʜʦʩʪʠʛʣʠ ʞʠʚʦʡ ʤʘʩʩʳ 2700,5 ʛ, 

ʯʪʦ ʥʘ 91,7 ʛ ʙʦʣʴʰʝ ʢʦʥʪʨʦʣʴʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ. ʈʘʟʥʠʮʘ ʤʝʞʜʫ ʢʦʥʪʨʦʣʝʤ ʠ ʛʨʫʧʧʘʤʠ 3 ʠ 4 

ʷʚʣʷʝʪʩʷ ʙʠʦʣʦʛʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʦʡ (P<0,05), ʧʦʩʢʦʣʴʢʫ ʩʦʭʨʘʥʷʝʪ ʩʪʘʙʠʣʴʥʦʩʪʴ ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʧʝʨʠʦʜʘ ʚʳʨʘʱʠʚʘʥʠʷ. ʉʨʘʚʥʝʥʠʝ ʞʠʚʦʡ ʤʘʩʩʳ ʧʪʠʮʳ ʧʦ ʧʦʣʫ ʪʘʢʞʝ 

ʧʦʜʪʚʝʨʞʜʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʝʧʘʨʘʪʘ: ʤʘʩʩʘ ʧʝʪʫʰʢʦʚ ʚ ʛʨʫʧʧʝ 3 ʩʦʩʪʘʚʠʣʘ 2868,6 ʛ 

ʧʨʦʪʠʚ 2788,8 ʛ ʚ ʢʦʥʪʨʦʣʝ, ʢʫʨʦʯʝʢ - 2532,4 ʛ ʧʨʦʪʠʚ 2428,9 ʛ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʇʦʚʳʰʝʥʠʝ 

ʤʘʩʩʳ ʦʙʦʠʭ ʧʦʣʦʚ ʥʘ ʬʦʥʝ ʧʨʠʤʝʥʝʥʠʷ ʧʨʝʧʘʨʘʪʘ ʫʢʘʟʳʚʘʝʪ ʥʘ ʫʥʠʚʝʨʩʘʣʴʥʦʩʪʴ ʜʝʡʩʪʚʠʷ ʠ 

ʤʝʪʘʙʦʣʠʯʝʩʢʦʝ ʫʣʫʯʰʝʥʠʝ. ʆʙʱʠʡ ʧʨʠʨʦʩʪ ʞʠʚʦʡ ʤʘʩʩʳ ʫʩʠʣʠʚʘʣʩʷ ʚ ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ: 

2557,7 ʛ ʚ ʢʦʥʪʨʦʣʝ ʧʨʦʪʠʚ 2648,7 ʛ ʚ ʪʨʝʪʴʝʡ ʛʨʫʧʧʝ (+91 ʛ), ʯʪʦ ʧʦʜʯʸʨʢʠʚʘʝʪ ʙʦʣʝʝ 

ʚʳʨʘʞʝʥʥʫʶ ʨʝʘʣʠʟʘʮʠʶ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʨʦʩʪʘ. ʉʨʝʜʥʝʩʫʪʦʯʥʳʡ ʧʨʠʨʦʩʪ ʧʦ 

ʚʩʝʤʫ ʧʝʨʠʦʜʫ (0-42 ʜʥʷ) ʫʚʝʣʠʯʠʣʩʷ ʩ 60,9 ʛ ʚ ʢʦʥʪʨʦʣʝ ʜʦ 63,06 ʛ ʚ ʛʨʫʧʧʝ 3, ʯʪʦ ʷʚʣʷʝʪʩʷ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʤ ʟʥʘʯʠʤʳʤ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʳʤ ʨʘʟʣʠʯʠʝʤ (P <0,05). 

 
ʈʠʩʫʥʦʢ 1 ï ʀʟʤʝʥʝʥʠʝ ʞʠʚʦʡ ʤʘʩʩʳ ʧʦ ʛʨʫʧʧʘʤ ʢ 42-ʤʫ ʜʥʶ 

 

ɼʠʥʘʤʠʢʘ ʧʨʠʨʦʩʪʦʚ ʧʦ ʚʦʟʨʘʩʪʥʳʤ ʧʝʨʠʦʜʘʤ ʧʦʢʘʟʘʣʘ, ʯʪʦ ʧʨʝʧʘʨʘʪ ʥʘʠʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʦ ʧʨʦʷʚʣʷʣ ʩʝʙʷ ʚ ʬʘʟʝ ʘʢʪʠʚʥʦʛʦ ʨʦʩʪʘ: ʥʘ 15-21-ʝ ʩʫʪʢʠ ʧʨʠʨʦʩʪ ʚ ʛʨʫʧʧʝ 3 

ʩʦʩʪʘʚʠʣ 80,17 ʛ, ʪʦʛʜʘ ʢʘʢ ʚ ʢʦʥʪʨʦʣʝ - 64,98 ʛ. ʆʪʣʠʯʠʷ ʦʩʦʙʝʥʥʦ ʚʝʣʠʢʠ ʠ ʫʩʪʦʡʯʠʚʳ ʚ 

ʧʨʦʤʝʞʫʪʢʘʭ 8-14 ʠ 15-21 ʜʥʝʡ, ʯʪʦ ʛʦʚʦʨʠʪ ʦ ʚʳʨʘʞʝʥʥʦʡ ʘʜʘʧʪʘʮʠʦʥʥʦ-ʤʝʪʘʙʦʣʠʯʝʩʢʦʡ 

ʨʝʘʢʮʠʠ ʥʘ ʘʥʪʠʩʪʨʝʩʩʦʚʳʡ ʧʨʝʧʘʨʘʪ. ʊʘʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʷʚʣʷʶʪʩʷ ʜʦʩʪʦʚʝʨʥʳʤʠ ʧʦ 

ʙʠʦʣʦʛʠʯʝʩʢʦʤʫ ʵʬʬʝʢʪʫ (P<0,01), ʧʦʩʢʦʣʴʢʫ ʧʨʠʨʦʩʪʳ ʧʨʝʚʳʰʘʶʪ ʢʦʥʪʨʦʣʴ ʥʘ 15-20 %. 

ʂʦʥʚʝʨʩʠʷ ʢʦʨʤʘ ʫʣʫʯʰʠʣʘʩʴ ʚʦ ʚʩʝʭ ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ: 1,84 ʢʛ/ʢʛ ʚ ʢʦʥʪʨʦʣʝ ʧʨʦʪʠʚ 

1,68 ʢʛ/ʢʛ ʚ ʛʨʫʧʧʝ 3. ʋʣʫʯʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʨʤʘ ʥʘ 0,16 ʢʛ/ʢʛ (8,7 %) 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʟʥʘʯʠʤʦʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ, ʢʦʪʦʨʦʝ ʚ ʫʩʣʦʚʠʷʭ 

ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʪʠʮʝʚʦʜʩʪʚʘ ʩʯʠʪʘʝʪʩʷ ʚʳʩʦʢʦ ʜʦʩʪʦʚʝʨʥʳʤ ʧʦ ʵʢʦʥʦʤʠʯʝʩʢʦʤʫ ʢʨʠʪʝʨʠʶ 

(P < 0,01). 
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ʈʠʩʫʥʦʢ 2 ï ʃʠʥʝʡʥʘʷ ʜʠʘʛʨʘʤʤʘ ʢʦʥʚʝʨʩʠʠ ʢʦʨʤʘ ʧʦ ʛʨʫʧʧʘʤ 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʘʥʥʳʝ ʪʘʙʣʠʮʳ 2 ʦʜʥʦʟʥʘʯʥʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ, ʯʪʦ ʧʨʝʧʘʨʘʪ çɻʠʜʨʦ 

ʈʝʢʩ ɺʠʪʘʣè ʦʢʘʟʳʚʘʝʪ ʚʳʨʘʞʝʥʥʦʝ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʩʦʭʨʘʥʥʦʩʪʴ ʠ ʨʦʩʪ ʮʳʧ-

ʣʷʪ-ʙʨʦʡʣʝʨʦʚ, ʫʣʫʯʰʘʝʪ ʢʦʥʚʝʨʩʠʶ ʢʦʨʤʘ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ 

ʧʦʢʘʟʘʪʝʣʠ. ʅʘʠʙʦʣʝʝ ʦʧʪʠʤʘʣʴʥʦʡ ʦʢʘʟʘʣʘʩʴ ʜʦʟʠʨʦʚʢʘ, ʠʩʧʦʣʴʟʦʚʘʥʥʘʷ ʚ ʪʨʝʪʴʝʡ ʛʨʫʧʧʝ, 

ʛʜʝ ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʤʘʢʩʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʞʠʚʦʡ ʤʘʩʩʳ, ʧʨʠʨʦʩʪʘ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʢʦʨʤ 

ʧʦʪʨʝʙʣʝʥʠʷ.  

ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʚʳʷʚʣʝʥʥʳʭ ʨʘʟʣʠʯʠʡ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʩʪʘʙʠʣʴʥʦʩʪʴʶ ʧʦʢʘʟʘ-ʪʝʣʝʡ ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʧʝʨʠʦʜʘ ʚʳʨʘʱʠʚʘʥʠʷ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʩʯʠʪʘʪʴ ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ 

ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʳʤʠ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ ʟʥʘʯʠʤʳʤʠ. ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢ-ʪʠʚʥʦʩʪʴ 

ʚʳʨʘʱʠʚʘʥʠʷ ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ ʚ ʫʩʣʦʚʠʷʭ ʧʨʠʤʝʥʝʥʠʷ ʘʥʪʠʩʪʨʝʩʩʦʚʦʛʦ ʧʨʝʧʘʨʘ-ʪʘ çɻʠʜʨʦ 

ʈʝʢʩ ɺʠʪʘʣè ʩʫʱʝʩʪʚʝʥʥʦ ʨʘʟʣʠʯʘʣʘʩʴ ʤʝʞʜʫ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤʠ ʛʨʫʧʧʘʤʠ ʪʘʙʣʠʮʘ 3. 

 
ʊʘʙʣʠʮʘ 3 ï ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʳʨʘʱʠʚʘʥʠʷ ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ 

 
ʇʦʢʘʟʘʪʝʣʴ ɻʨʫʧʧʘ 

1(ʢ) 2 ʦʛ 3 ʦʛ 4 ʦʛ 

1 2 3 4 5 

ʅʘʯʘʣʴʥʦʝ ʧʦʛʦʣʦʚʴʝ, ʛʦʣ  30 30 30 30 

ɾʠʚʘʷ ʤʘʩʩʘ ʩʫʪʦʯʥʦʛʦ ʮʳʧʣʝʥʢʘ, ʛ 51,6 51,5 51,8 52,1 

ʉʨʦʢ ʚʳʨʘʱʠʚʘʥʠʷ ʧʪʠʮʳ, ʜʥʝʡ 42 42 42 42 

ʉʦʭʨʘʥʥʦʩʪʴ ʧʦʛʦʣʦʚʴʷ, % 86,6 90,0 96,6 93,3 

ʉʨʝʜʥʝʝ ʧʦʛʦʣʦʚʴʝ, ʛʦʣ 28,0 28,5 29,5 29,0 

ɾʠʚʘʷ ʤʘʩʩʘ 1 ʛʦʣʦʚʳ ʚ ʢʦʥʮʝ ʚʳʨʘʱʠʚʘʥʠʷ, ʛ 2608,8 2678,8 2700,5 2690,8 

ʉʜʘʥʦ ʧʪʠʮʳ ʥʘ ʫʙʦʡ:    ʘ. ʛʦʣ (4 ʭ 1 :100) 

                                          ʙ. ʢʛ (6 ʭ 7ʘ :1000)  

25,98 

67,78 

27,0 

72,33 

28,98 

78,26 

27,99 

75,32 

ʇʨʠʨʦʩʪ ʞʠʚʦʡ ʤʘʩʩʳ 1 ʛʦʣʦʚʳ ʟʘ ʧʝʨʠʦʜ 

ʚʳʨʘʱʠʚʘʥʠʷ, ʛ (6 ï 2) 

2557,2 2627,3 2648,7 2638,7 

ɺʘʣʦʚʦʡ ʧʨʠʨʦʩʪ ʞʠʚʦʡ ʤʘʩʩʳ ʚʩʝʛʦ, ʢʛ 

(8 ʭ 7ʘ : 1000)  

66,44 70,94 76,76 73,86 

ʉʨʝʜʥʝʩʫʪʦʯʥʳʡ ʧʨʠʨʦʩʪ ʞʠʚʦʡ ʤʘʩʩʳ, ʛ (8:3) 60,88 62,55 63,06 62,82 

ʋʙʦʡʥʳʡ ʚʳʭʦʜ ʤʷʩʘ, % 72,5 73,1 74,8 73,5 

ʄʘʩʩʘ ʧʦʪʨʦʰʝʥʥʦʡ ʪʫʰʢʠ, ʛ (6 ʭ 11 :100) 1891,38 1958,2 2072,9 1977,74 

ɺʘʣʦʚʦʡ ʚʳʭʦʜ ʤʷʩʘ ʚ ʫʙʦʡʥʦʡ ʤʘʩʩʝ, ʢʛ 

(12ʭ7ʘ:1000)   

49,14 52,87 60,07 55,36 

ɺʳʭʦʜ ʤʷʩʘ ʩ 1 ʤ2 ʧʣʦʱʘʜʠ ʧʦʣʘ ʧʪʠʯ-ʥʠʢʘ 

(18ʭ96) ʟʘ ʦʜʠʥ ʦʙʦʨʦʪ, ʢʛ (13 : 1728 ʤ2), ʛ 

 

28,44 30,6 34,76 32,04 
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1 2 3 4 5 

ʇʦʪʨʝʙʣʝʥʠʝ ʢʦʨʤʘ, ʛ/ʛʦʣ/ʩʫʪʢʠ   104,2 104,4 104,1 104,6 

ɿʘʪʨʘʪʳ ʢʦʨʤʘ, ʢʛ: 

ʘ. ʚʩʝʛʦ (15 ʭ 3 ʭ 5 : 1000) 

ʙ. ʥʘ 1 ʢʛ ʧʨʠʨʦʩʪʘ ʞʠʚʦʡ ʤʘʩʩʳ (16ʘ : 9) 

 

 

122539,2 

1,84 

 

 

124966,8 

1,76 

 

 

128979,9 

1,68 

 

 

127402,8 

1,72 

 ʉʪʦʠʤʦʩʪʴ ʢʦʨʤʘ: 

ʘ. ʚʩʝʛʦ, ʪʳʩ. ʪʝʥʛʝ (16ʘ ʭ 17ʙ :1000) 

ʙ. 1 ʢʛ, ʪʝʥʛʝ 

 

39212,54 

320 

 

39989,38 

320 

 

41273,57 

320 

 

40768,9 

320 

ʉʪʦʠʤʦʩʪʴ ʠʟʨʘʩʭʦʜʦʚʘʥʥʦʛʦ ʧʨʝʧʘʨʘʪʘ: 

ʘ. ɺʩʝʛʦ, ʪʳʩ. ʪʝʥʛʝ (18ʙ ʭ 5 : 1000) 

ʙ. ʥʘ 1 ʛʦʣʦʚʫ, ʪʝʥʛʝ 

 

- 

 

1441,16 

51,47 

 

2219,3 

77,87 

 

3031,37 

104,53 

ʉʪʦʠʤʦʩʪʴ ʢʦʨʤʘ ʩ ʫʯʝʪʦʤ ʩʪʦʠʤʦʩʪʠ 

ʧʨʝʧʘʨʘʪʘ: 

ʘ. ʚʩʝʛʦ, ʪʳʩ. ʪʝʥʛʝ (17ʘ + 18ʘ) 

ʙ. 1 ʢʛ, ʪʝʥʛʝ 

 

39212,54 

320 

 

41430,54 

331,53 

 

43492,9 

337,21 

 

43800,3 

343,8 

ʇʨʦʯʠʝ ʟʘʪʨʘʪʳ, ʪʳʩ. ʪʝʥʛʝ (21 -19ʘ) 16805,37 16805,37 16805,37 16805,37 

ʆʙʱʠʝ ʟʘʪʨʘʪʳ, ʪʳʩ. ʪʝʥʛʝ (ʚ ʢʦʥʪʨʦʣʝ ï 19ʘ ʭ 

100 : 22;  ʚ ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ ï 19ʘ + 20) 

56017,91 58235,91 60298,24 60605,64 

ɼʦʣʷ ʢʦʨʤʦʚ ʚ ʩʪʨʫʢʪʫʨʝ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʤʷʩʘ ʚ 

ʫʙʦʡʥʦʡ ʤʘʩʩʝ, % (ʚ ʢʦʥʪʨʦʣʝ ï ʧʦʢʘʟʘʥʠʝ 

ʧʪʠʮʝʬʘʙʨʠʢʠ, ʚ ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ ï 19ʘ ʭ 100 

: 21) 

 

70,0 

 

71,1,14 

 

72,13 

 

72,27 

ʉʝʙʝʩʪʦʠʤʦʩʪʴ 1 ʢʛ ʤʷʩʘ ʚ ʫʙʦʡʥʦʡ ʤʘʩʩʝ, 

ʪʝʥʛʝ (21 ʭ 1000 : 13) 

1140,0 1101,49 1003,8 1094,76 

ʎʝʥʘ ʨʝʘʣʠʟʘʮʠʠ 1 ʢʛ ʤʷʩʘ ʚ ʫʙʦʡʥʦʡ ʤʘʩʩʝ, 

ʪʝʥʛʝ 

1344 1344 1344 1344 

ɺʳʨʫʯʢʘ ʦʪ ʨʝʘʣʠʟʘʮʠʠ ʤʷʩʘ ʧʪʠʮʳ, ʪʳʩ. ʪʝʥʛʝ 

(13 ʭ 24 : 1000) 

66044,16 71057,28 80734,08 74403,84 

ʇʨʠʙʳʣʴ, ʪʳʩ. ʪʝʥʛʝ (25 ï 21) 10026,25 12821,37 20435,84 13798,2 

ʈʝʥʪʘʙʝʣʴʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ, %   (26 ʭ 100 : 

21) 

17,89 22,02 33,89 22,76 

ɽʚʨʦʧʝʡʩʢʠʡ ʠʥʜʝʢʩ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, ʝʜ. - - - - 

ʈʦʩʩʠʡʩʢʠʡ ʠʥʜʝʢʩ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʷʩʘ, % 

117,89 122,02 133,89 122,76 

ʕʢʦʥʦʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ: 

ʘ. ʚʩʝʛʦ, ʪʳʩ. ʪʝʥʛʝ (ʉʙ-ʉʥ) ʭ ɸʥ 

ʙ. ʥʘ 1 ʥʘʯʘʣʴʥʫʶ ʛʦʣʦʚʫ, ʪʝʥʛʝ (30ʘ : 1) 

 

- 

- 

 

2795,12 

93,17 

 

10409,59 

347 

 

3771,95 

125,7 

 

ʅʘʠʙʦʣʝʝ ʚʳʨʘʞʝʥʥʳʝ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʥʘʙʣʶʜʘʣʠʩʴ ʚ ʪʨʝʪʴʝʡ ʛʨʫʧʧʝ, ʯʪʦ 

ʫʢʘʟʳʚʘʝʪ ʥʘ ʦʧʪʠʤʘʣʴʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʜʦʟʠʨʦʚʢʠ ʠ ʤʘʢʩʠʤʘʣʴʥʫʶ ʩʪʝʧʝʥʴ ʦʪʚʝʪʘ 

ʧʪʠʮʳ ʥʘ ʧʨʝʧʘʨʘʪ. 

ʇʦ ʩʦʭʨʘʥʥʦʩʪʠ ʧʦʛʦʣʦʚʴʷ ʦʧʳʪʥʳʝ ʛʨʫʧʧʳ ʫʚʝʨʝʥʥʦ ʧʨʝʚʦʩʭʦʜʠʣʠ ʢʦʥʪʨʦʣʴ. ʊʘʢ, 

ʝʩʣʠ ʚ ʢʦʥʪʨʦʣʝ ʩʦʭʨʘʥʥʦʩʪʴ ʩʦʩʪʘʚʠʣʘ 86,6 %, ʪʦ ʚʦ ʚʪʦʨʦʡ ʛʨʫʧʧʝ ʦʥʘ ʫʚʝʣʠʯʠʣʘʩʴ ʜʦ 90,0 

%, ʚ ʯʝʪʚʸʨʪʦʡ ï ʜʦ 93,3 %, ʘ ʚ ʪʨʝʪʴʝʡ ʜʦʩʪʠʛʣʘ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ï 96,6 %. 

ʋʚʝʣʠʯʝʥʠʝ ʩʦʭʨʘʥʥʦʩʪʠ ʥʘʧʨʷʤʫʶ ʧʦʚʣʠʷʣʦ ʥʘ ʢʦʣʠʯʝʩʪʚʦ ʛʦʣʦʚ, ʩʜʘʥʥʳʭ ʥʘ ʫʙʦʡ: 25,98 ʚ 

ʢʦʥʪʨʦʣʝ ʧʨʦʪʠʚ 28,98 ʛʦʣʦʚʳ ʚ ʪʨʝʪʴʝʡ ʛʨʫʧʧʝ. ʕʪʦ ʧʨʝʠʤʫʱʝʩʪʚʦ ʦʙʝʩʧʝʯʠʣʦ ʙʦʣʴʰʠʡ 

ʩʫʤʤʘʨʥʳʡ ʚʳʭʦʜ ʞʠʚʦʡ ʤʘʩʩʳ. 

ɾʠʚʘʷ ʤʘʩʩʘ ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ ʢ ʦʢʦʥʯʘʥʠʶ ʚʳʨʘʱʠʚʘʥʠʷ ʪʘʢʞʝ ʜʝʤʦʥʩʪʨʠʨʦʚʘʣʘ 

ʯʸʪʢʫʶ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʧʨʠʤʝʥʝʥʠʷ ʧʨʝʧʘʨʘʪʘ. ʂʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ ʜʦʩʪʠʛʣʘ 2608,8 ʛ, ʪʦʛʜʘ 

ʢʘʢ ʚ ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ ʜʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʚʘʨʴʠʨʦʚʘʣ ʦʪ 2678,8 ʜʦ 2700,5 ʛ. ʅʘʠʙʦʣʴʰʘʷ 

ʞʠʚʘʷ ʤʘʩʩʘ ʥʘʙʣʶʜʘʣʘʩʴ ʫ ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ ʪʨʝʪʴʝʡ ʛʨʫʧʧʳ, ʛʜʝ ʧʨʝʚʳʰʝʥʠʝ ʥʘʜ 

ʢʦʥʪʨʦʣʝʤ ʩʦʩʪʘʚʠʣʦ 91,7 ʛ. ɸʥʘʣʦʛʠʯʥʘʷ ʜʠʥʘʤʠʢʘ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʚ ʚʝʣʠʯʠʥʝ ʧʨʠʨʦʩʪʘ 
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ʞʠʚʦʡ ʤʘʩʩʳ: ʦʪ 2557,2 ʛ ʚ ʢʦʥʪʨʦʣʝ ʜʦ 2648,7 ʛ ʚ ʪʨʝʪʴʝʡ ʛʨʫʧʧʝ. 

ɺʘʣʦʚʦʡ ʧʨʠʨʦʩʪ ʞʠʚʦʡ ʤʘʩʩʳ, ʦʪʨʘʞʘʶʱʠʡ ʩʫʤʤʘʨʥʳʡ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ 

ʨʝʟʫʣʴʪʘʪ, ʫʚʝʣʠʯʠʚʘʣʩʷ ʧʦ ʤʝʨʝ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʝʧʘʨʘʪʘ: ʩ 66,44 ʢʛ ʚ ʢʦʥʪʨʦʣʝ 

ʜʦ 76,76 ʢʛ ʚ ʪʨʝʪʴʝʡ ʛʨʫʧʧʝ. ʇʨʝʠʤʫʱʝʩʪʚʦ ʩʦʩʪʘʚʣʷʝʪ 10,32 ʢʛ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʤ 

ʫʣʫʯʰʝʥʠʝʤ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʧʪʠʯʥʠʢʘ. 

ʆʜʠʥ ʠʟ ʢʣʶʯʝʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ï ʢʦʥʚʝʨʩʠʷ ʢʦʨʤʘ ï ʪʘʢʞʝ ʜʝʤʦʥʩʪʨʠʨʦʚʘʣ ʯʸʪʢʦʝ 

ʫʣʫʯʰʝʥʠʝ. ɺ ʢʦʥʪʨʦʣʝ ʥʘ 1 ʢʛ ʧʨʠʨʦʩʪʘ ʪʨʝʙʦʚʘʣʦʩʴ 1,84 ʢʛ ʢʦʨʤʘ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʚ ʪʨʝʪʴʝʡ 

ʛʨʫʧʧʝ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʩʥʠʟʠʣʩʷ ʜʦ 1,68 ʢʛ, ʯʪʦ ʣʫʯʰʝ ʥʘ 8,7 %. ɼʘʥʥʳʡ ʨʝʟʫʣʴʪʘʪ ʧʦʜʪʚʝʨʞ-

ʜʘʝʪ, ʯʪʦ ʧʨʝʧʘʨʘʪ ʧʦʚʳʰʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʠ ʫʣʫʯ-

ʰʘʝʪ ʤʝʪʘʙʦʣʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʧʪʠʮʳ. ʇʨʠ ʵʪʦʤ ʩʫʪʦʯʥʦʝ ʧʦʪʨʝʙʣʝʥʠʝ ʢʦʨʤʘ ʦʪʣʠʯʘʣʦʩʴ 

ʤʠʥʠʤʘʣʴʥʦ, ʯʪʦ ʛʦʚʦʨʠʪ ʦ ʢʘʯʝʩʪʚʝʥʥʦʤ, ʘ ʥʝ ʢʦʣʠʯʝʩʪʚʝʥʥʦʤ ʭʘʨʘʢʪʝʨʝ ʫʣʫʯʰʝʥʠʡ. 

ʕʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʥʘʠʙʦʣʝʝ ʷʨʢʦ ʦʪʨʘʞʘʶʪ ʧʨʝʠʤʫʱʝʩʪʚʘ ʧʨʠʤʝʥʝʥʠʷ 

ʧʨʝʧʘʨʘʪʘ. ʉʝʙʝʩʪʦʠʤʦʩʪʴ 1 ʢʛ ʤʷʩʘ ʩʦʩʪʘʚʠʣʘ 1140,0 ʪʛ ʚ ʢʦʥʪʨʦʣʝ, ʪʦʛʜʘ ʢʘʢ ʚ ʪʨʝʪʴʝʡ 

ʛʨʫʧʧʝ ʦʥʘ ʩʥʠʟʠʣʘʩʴ ʜʦ 1003,8 ʪʛ ï ʫʤʝʥʴʰʝʥʠʝ ʥʘ 12 %. ʉʥʠʞʝʥʠʝ ʩʝʙʝʩʪʦʠʤʦʩʪʠ, ʚ ʩʚʦʶ 

ʦʯʝʨʝʜʴ, ʦʙʝʩʧʝʯʠʣʦ ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʧʨʠʙʳʣʠ: 10 026,25 ʪʳʩ. ʪʛ ʚ ʢʦʥʪʨʦʣʝ ʧʨʦʪʠʚ 

20 435,84 ʪʳʩ. ʪʛ ʚ ʪʨʝʪʴʝʡ ʛʨʫʧʧʝ. ʇʨʠʙʳʣʴ ʫʜʘʣʦʩʴ ʫʚʝʣʠʯʠʪʴ ʙʦʣʝʝ ʯʝʤ ʚ ʜʚʘ ʨʘʟʘ. 

ʈʝʥʪʘʙʝʣʴʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʦʜʪʚʝʨʞʜʘʝʪ ʧʦʣʫʯʝʥʥʫʶ ʪʝʥʜʝʥʮʠʶ: ʚ ʢʦʥʪʨʦʣʝ ʦʥʘ 

ʩʦʩʪʘʚʣʷʣʘ 17,89 %, ʚʦ ʚʪʦʨʦʡ ʛʨʫʧʧʝ ï 22,02 %, ʚ ʯʝʪʚʸʨʪʦʡ ï 22,76 %, ʠ ʤʘʢʩʠʤʫʤʘ 

ʜʦʩʪʠʛʘʣʘ ʚ ʪʨʝʪʴʝʡ ʛʨʫʧʧʝ ï 33,89 %. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠʤʝʥʝʥʠʝ çɻʠʜʨʦ ʈʝʢʩ ɺʠʪʘʣè 

ʧʨʘʢʪʠʯʝʩʢʠ ʫʜʚʦʠʣʦ ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʷʩʘ ʧʪʠʮʳ. 

ɼʦʧʦʣʥʠʪʝʣʴʥʳʤ ʧʦʜʪʚʝʨʞʜʝʥʠʝʤ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ. ɺ 

ʪʨʝʪʴʝʡ ʛʨʫʧʧʝ ʦʥ ʜʦʩʪʠʛ 10 409,59 ʪʳʩ. ʪʛ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ ʦʩʪʘʣʴʥʳʭ ʛʨʫʧʧ. ɼʘʞʝ ʥʘ 

ʦʜʥʫ ʛʦʣʦʚʫ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʦʪʜʘʯʘ ʩʦʩʪʘʚʠʣʘ 347 ʪʛ, ʯʪʦ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʠʤ 

ʟʥʘʯʝʥʠʝʤ ʩʨʝʜʠ ʚʩʝʭ ʚʘʨʠʘʥʪʦʚ. 

ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ, ʯʪʦ ʫʣʫʯʰʝʥʠʷ, ʥʘʙʣʶʜʘʝʤʳʝ ʚ ʦʧʳʪʥʳʭ 

ʛʨʫʧʧʘʭ, ʦʩʦʙʝʥʥʦ ʚ ʪʨʝʪʴʝʡ, ʷʚʣʷʶʪʩʷ ʫʩʪʦʡʯʠʚʳʤʠ, ʙʠʦʣʦʛʠʯʝʩʢʠ ʟʥʘʯʠʤʳʤʠ ʠ 

ʵʢʦʥʦʤʠʯʝʩʢʠ ʦʧʨʘʚʜʘʥʥʳʤʠ. ʇʨʝʧʘʨʘʪ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, 

ʩʥʠʞʝʥʠʶ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʠ ʫʚʝʣʠʯʝʥʠʶ ʬʠʥʘʥʩʦʚʦʡ ʦʪʜʘʯʠ, ʯʪʦ ʜʝʣʘʝʪ ʝʛʦ ʧʨʠʤʝʥʝʥʠʝ 

ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʚ ʫʩʣʦʚʠʷʭ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʪʠʮʝʚʦʜʩʪʚʘ. 

ɿʘʢʣʶʯʝʥʠʝ. ʇʨʠʤʝʥʝʥʠʝ ʘʥʪʠʩʪʨʝʩʩʦʚʦʛʦ ʧʨʝʧʘʨʘʪʘ çɻʠʜʨʦ ʈʝʢʩ ɺʠʪʘʣè ʧʨʠ 

ʚʳʨʘʱʠʚʘʥʠʠ ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ ʦʢʘʟʳʚʘʝʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʧʦʣʦʞʠʪʝʣʴʥʦʝ 

ʚʣʠʷʥʠʝ ʥʘ ʦʩʥʦʚʥʳʝ ʧʨʦʜʫʢʪʠʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʧʪʠʮʳ. ʅʘʠʙʦʣʴʰʠʡ ʵʬʬʝʢʪ ʫʩʪʘʥʦʚʣʝʥ ʚ 

ʪʨʝʪʴʝʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ, ʛʜʝ ʦʪʤʝʯʝʥʳ ʤʘʢʩʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʞʠʚʦʡ ʤʘʩʩʳ, ʧʨʠʨʦʩʪʘ ʠ 

ʩʦʭʨʘʥʥʦʩʪʠ. ʉʦʭʨʘʥʥʦʩʪʴ ʧʦʛʦʣʦʚʴʷ ʚ ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ ʧʨʝʚʳʰʘʣʘ ʢʦʥʪʨʦʣʴ ʥʘ 3,4ï10 %, 

ʜʦʩʪʠʛʘʷ 96,6 % ʚ ʪʨʝʪʴʝʡ ʛʨʫʧʧʝ. ʕʪʦ ʦʪʨʘʞʘʝʪ ʚʳʨʘʞʝʥʥʦʝ ʘʥʪʠʩʪʨʝʩʩʦʚʦʝ ʜʝʡʩʪʚʠʝ 

ʧʨʝʧʘʨʘʪʘ ʠ ʩʥʠʞʝʥʠʝ ʥʝʛʘʪʠʚʥʦʛʦ ʚʣʠʷʥʠʷ ʟʠʤʥʠʭ ʬʘʢʪʦʨʦʚ ʤʠʢʨʦʢʣʠʤʘʪʘ. 

ɾʠʚʘʷ ʤʘʩʩʘ ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ ʢ 42 ʩʫʪʢʘʤ ʚʳʨʘʱʠʚʘʥʠʷ ʜʦʩʪʦʚʝʨʥʦ ʫʚʝʣʠʯʠʚʘʣʘʩʴ 

ʧʦʜ ʚʣʠʷʥʠʝʤ ʧʨʝʧʘʨʘʪʘ: ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʩʦʩʪʘʚʠʣʦ 2700,5 ʛ, ʯʪʦ ʚʳʰʝ ʢʦʥʪʨʦʣʷ ʥʘ 

91,7 ʛ. ʇʦʚʳʰʝʥʠʝ ʤʘʩʩʳ ʦʪʤʝʯʝʥʦ ʢʘʢ ʫ ʧʝʪʫʰʢʦʚ, ʪʘʢ ʠ ʫ ʢʫʨʦʯʝʢ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ 

ʩʠʩʪʝʤʥʦʤ ʤʝʪʘʙʦʣʠʯʝʩʢʦʤ ʵʬʬʝʢʪʝ. ʇʨʝʧʘʨʘʪ ʩʧʦʩʦʙʩʪʚʦʚʘʣ ʫʚʝʣʠʯʝʥʠʶ ʩʨʝʜʥʝʩʫʪʦʯʥʦʛʦ 

ʧʨʠʨʦʩʪʘ ʜʦ 63,06 ʛ, ʯʪʦ ʚʳʰʝ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʥʘ 2,16 ʛ. ʅʘʠʙʦʣʝʝ ʚʳʨʘʞʝʥʥʦʝ ʜʝʡʩʪʚʠʝ 

ʧʨʝʧʘʨʘʪʘ ʥʘʙʣʶʜʘʣʦʩʴ ʚ ʚʦʟʨʘʩʪʥʳʝ ʧʝʨʠʦʜʳ 8-14 ʠ 15-21 ʩʫʪʦʢ - ʚ ʬʘʟʫ ʠʥʪʝʥʩʠʚʥʦʛʦ 

ʨʦʩʪʘ ʧʪʠʮʳ. ʂʦʥʚʝʨʩʠʷ ʢʦʨʤʘ ʫʣʫʯʰʠʣʘʩʴ ʩ 1,84 ʢʛ/ʢʛ (ʢʦʥʪʨʦʣʴ) ʜʦ 1,68 ʢʛ/ʢʛ (ʛʨʫʧʧʘ 3), 

ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʥʠʞʝʥʠʶ ʨʘʩʭʦʜʘ ʢʦʨʤʘ ʥʘ 8,7 % ʠ ʷʚʣʷʝʪʩʷ ʩʫʱʝʩʪʚʝʥʥʳʤ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʧʨʠ ʧʨʦʤʳʰʣʝʥʥʦʤ ʚʳʨʘʱʠʚʘʥʠʠ. 

ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʳʨʘʱʠʚʘʥʠʷ ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ 

ʧʨʝʧʘʨʘʪʘ ʟʥʘʯʠʪʝʣʴʥʦ ʚʦʟʨʘʩʪʘʣʘ. ɺ ʪʨʝʪʴʝʡ ʛʨʫʧʧʝ ʩʝʙʝʩʪʦʠʤʦʩʪʴ 1 ʢʛ ʤʷʩʘ ʩʥʠʟʠʣʘʩʴ ʜʦ 

1003,8 ʪʛ, ʘ ʧʨʠʙʳʣʴ ʫʚʝʣʠʯʠʣʘʩʴ ʜʦ 20 435,84 ʪʳʩ. ʪʛ, ʯʪʦ ʙʦʣʝʝ ʯʝʤ ʚ ʜʚʘ ʨʘʟʘ ʧʨʝʚʳʰʘʝʪ 

ʢʦʥʪʨʦʣʴʥʳʡ ʧʦʢʘʟʘʪʝʣʴ. ʅʘʠʚʳʩʰʘʷ ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ ï 33,89 % ʪʘʢʞʝ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʘ ʚ ʪʨʝʪʴʝʡ ʛʨʫʧʧʝ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʝʧʘʨʘʪʘ çɻʠʜʨʦ ʈʝʢʩ ɺʠʪʘʣè ʚ ʧʨʦʤʳʰʣʝʥʥʦʤ ʧʪʠʮʝʚʦʜʩʪʚʝ. 
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ɺ ʮʝʣʦʤ, ʧʨʝʧʘʨʘʪ ʦʙʝʩʧʝʯʠʚʘʝʪ ʜʦʩʪʦʚʝʨʥʦʝ ʫʣʫʯʰʝʥʠʝ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ, 

ʧʨʦʜʫʢʪʠʚʥʳʭ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʯʪʦ ʜʝʣʘʝʪ ʝʛʦ ʧʨʠʤʝʥʝʥʠʝ ʵʬʬʝʢʪʠʚʥʳʤ ʠ 

ʦʙʦʩʥʦʚʘʥʥʳʤ ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʙʨʦʡʣʝʨʦʚ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ. 

ʇʨʝʜʣʦʞʝʥʠʷ. ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʚʢʣʶʯʠʪʴ ʧʨʝʧʘʨʘʪ çɻʠʜʨʦ ʈʝʢʩ ɺʠʪʘʣè ʚ ʪʝʭʥʦʣʦʛʠʶ 

ʟʠʤʥʝʛʦ ʚʳʨʘʱʠʚʘʥʠʷ ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʩʦʭʨʘʥʥʦʩʪʠ, ʧʨʠʨʦʩʪʘ ʞʠʚʦʡ 

ʤʘʩʩʳ ʠ ʩʥʠʞʝʥʠʷ ʟʘʪʨʘʪ ʢʦʨʤʘ. ʅʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʡ ʧʨʠʟʥʘʥʘ ʩʭʝʤʘ ʪʨʝʪʴʝʡ ʛʨʫʧʧʳ, ʝʸ 

ʜʦʟʠʨʦʚʢʫ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʘ ʧʨʘʢʪʠʢʝ. ʇʨʝʧʘʨʘʪ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʜʘʚʘʪʴ ʩ ʧʝʨʚʳʭ ʩʫʪʦʢ, 

ʦʩʦʙʝʥʥʦ ʧʨʠ ʩʪʨʝʩʩʦʚʳʭ ʫʩʣʦʚʠʷʭ ʤʠʢʨʦʢʣʠʤʘʪʘ. ʍʦʟʷʡʩʪʚʘʤ ʩʪʦʠʪ ʚʢʣʶʯʘʪʴ ʝʛʦ ʚ 

ʢʦʤʧʣʝʢʩʥʫʶ ʘʥʪʠʩʪʨʝʩʩʦʚʫʶ ʧʨʦʛʨʘʤʤʫ ʚʤʝʩʪʝ ʩ ʤʝʨʦʧʨʠʷʪʠʷʤʠ ʧʦ ʧʦʜʜʝʨʞʘʥʠʶ 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʤʠʢʨʦʢʣʠʤʘʪʘ, ʧʣʦʪʥʦʩʪʠ ʧʦʩʘʜʢʠ ʠ ʧʠʪʴʝʚʦʛʦ ʨʝʞʠʤʘ. 
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 ʛʝʡʽʥʝשʛ ʜʝ 2700,5 שʪʳץʳ ʪʽʨʽ ʩʘʣʤʘסʥʜʽʢ ʞʘʩʪʘװʘʥʳʥ, 42-ʢסʘ ʜʝʡʽʥ ʘʨʪʪʳʨס-ʪʘʣʫʳʥ 96,6%ץʩʘ שʩʪʳײץ

ʜʝʡʽʥ ᴇʩʢʝʥʽʥ, ʩʦʥʜʘʡ-ʘץ ʦʨʪʘʰʘ ʪᴅʫʣʽʢʪʽʢ ʩʘʣʤʘץ ץʦʩʳʤʳʥʳ63,06 ש ʛ-סʘ ʜʝʡʽʥ ʞʦסʘʨʳʣʘסʘʥʳʥ 

ʢᴇʨʩʝʪʪʽ. ɾʝʤʥʽש ʢʦʥʚʝʨʩʠʷʩʳ 1,68 ʢʛ/ʢʛ ʜʝשʛʝʡʽʥʝ ʞʘץʩʘʨʳʧ, ʙײʣ ʙʘץʳʣʘʫ ʪʦʙʳʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ 

8,7% ʘʨʪʳץ ʙʦʣʜʳ. ʕʢʦʥʦʤʠʢʘʣʳץ ʪʠʽʤʜʽʣʽʢ ʪʝ ʘʡʪʘʨʣʳץʪʘʡ ʘʨʪʪʳ: ʝש ᴇʥʽʤʜʽ ʪᴅʞʽʨʠʙʝʣʽʢ ʪʦʧʪʘ ʧʘʡʜʘ 

20 435,84 ʤʳש ʪʝשʛʝʛʝ ʞʝʪʽʧ, ʨʝʥʪʘʙʝʣʴʜʽʢ 33,89% ײץʨʘʜʳ. ɸʣʳʥסʘʥ ʥᴅʪʠʞʝʣʝʨ ץʳʩץʳ ʢʝʟʝשʜʝ 

ʙʨʦʡʣʝʨ ᴇʩʽʨʫ ʙʘʨʳʩʳʥʜʘ «ɻʠʜʨʦ ʈʝʢʩ ɺʠʪʘʣ» ʧʨʝʧʘʨʘʪʳʥʳש ʪʝʭʥʦʣʦʛʠʷʣʳץ ʞᴅʥʝ ʵʢʦʥʦʤʠʢʘʣʳץ 

ʪײʨסʳʜʘʥ ʞʦסʘʨʳ ʪʠʽʤʜʽʣʽʛʽʥ ʜᴅʣʝʣʜʝʡʜʽ. 

ɿʝʨʪʪʝʫʜʽש ʤʘץʩʘʪʳ ï ץʳʩץʳ ʢʝʟʝשʜʝ ʙʨʦʡʣʝʨ ʙʘʣʘʧʘʥʜʘʨʳʥ ᴇʩʽʨʫ ʙʘʨʳʩʳʥʜʘ çɻʠʜʨʦ ʈʝʢʩ 

ɺʠʪʘʣè ʘʥʪʠʩʪʨʝʩʩ ʧʨʝʧʘʨʘʪʳʥ ץʦʣʜʘʥʫʜʳש ʪʠʽʤʜʽʣʽʛʽʥ ʢʝʰʝʥʜʽ ʪװʨʜʝ ʙʘסʘʣʘʫ ʞᴅʥʝ ʦʥʳײץ שʩ ᴇʩʽʨʫ 

ʪʝʭʥʦʣʦʛʠʷʩʳʥʳש ᴇʥʽʤʜʽʣʽʢ, ʬʠʟʠʦʣʦʛʦ-ʙʠʦʭʠʤʠʷʣʳץ ʞᴅʥʝ ʵʢʦʥʦʤʠʢʘʣʳץ ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥʝ ᴅʩʝʨʽʥ 

ʘʥʳץʪʘʫ. 

ʊʽʨʝʢ ʩᴇʟʜʝʨ: ʙʨʦʡʣʝʨʣʝʨ, ʘʥʪʠʩʪʨʝʩʩ ʧʨʝʧʘʨʘʪʳ, çɻʠʜʨʦ ʈʝʢʩ ɺʠʪʘʣè, ײץʩʪʳש ʩʘץʪʘʣʫʳ, ʪʽʨʽ 

ʩʘʣʤʘץ, ʦʨʪʘʰʘ ʪᴅʫʣʽʢʪʽʢ ץʦʩʳʤʰʘ ʩʘʣʤʘץ, ʞʝʤ ʢʦʥʚʝʨʩʠʷʩʳ, ʵʢʦʥʦʤʠʢʘʣʳץ ʪʠʽʤʜʽʣʽʢ, ײץʩ ᴇʥʽʤʜʽʣʽʛʽ, 

 .ʜʝʛʽ ᴇʩʽʨʫשʳ ʢʝʟʝץʳʩץ
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Annotation.The article presents the results of a winter trial conducted in 2025 to assess the influence 

of the anti-stress preparation ñHydro Rex Vitalò on the productive and economic performance of broiler 

chickens. The experiment was carried out on four groups of 30 birds each, with one serving as the control. It 

was established that the use of the preparation contributed to an increase in flock survival (up to 96.6%), an 

improvement in live weight by day 42 of rearing (up to 2700.5 g), and an increase in average daily gain (up 

to 63.06 g). Feed conversion improved to 1.68 kg/kg of gain, which is 8.7% better than the control value. 

Economic efficiency also increased significantly: profit in the most productive experimental group reached 

20,435.84 thousand tenge, while profitability amounted to 33.89%. The results obtained indicate high 

technological and economic feasibility of using ñHydro Rex Vitalò in broiler production during the winter 

period. 

The objective of the study is to perform a comprehensive evaluation of the effectiveness of the anti-

stress preparation ñHydro Rex Vitalò in broiler chicken production during the winter period and to determine 

its impact on the productive, physiologicalïbiochemical, and economic indicators of poultry-rearing 

technology. 

Keywords: broilers, anti-stress preparation, ñHydro Rex Vitalò, flock survival, live weight, average 

daily gain, feed conversion, economic efficiency, poultry productivity, winter rearing period. 
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Annotation. Insufficient feeding slows down the development of animals, the growth of muscle 

tissue, sharply reduces fat deposition, while increasing the yield of edible tissues and less valuable cuts. 

Under intensive feeding, development is accelerated and meat precocity increases, and at a young age, 

animals have such a ratio of tissues that it is possible to obtain a significantly higher yield of better quality 

meat can be obtained. Improved nutrition sharply stimulates muscle growth. The role of improved feeding is 

especially influential in the first year of an animal's life, since the muscles develop most intensively during 

this period. High-quality feeding is the most important factor determining the quality of products obtained 

from animals. The presence of a good supply of feed is the main condition for the development of animal 

husbandry. For the proper rearing of animals, obtaining a large volume of products and increasing the 

livestock, it is necessary to have a feed base that provides animals with nutrients. Inclusion of the feed 

additive felutsen in the fattening diet of fine-wool sheep rams in the conditions of the Ibyraim kazhy peasant 

farm in the Kazygurt district of the Turkestan region increased the live weight gain of the animals. During 

the fattening period, they gained 1.94 kg or 5.3% more weight than their peers from the control group, with 

low feed costs per 1 kg of weight gain. 

Keywords: fattening, sheep breeding, ram, live weight, weight gain, slaughter yield, feed costs. 

 

Introduction . Creating optimal feeding and housing conditions during the rearing, fattening 

and feeding of animals ensures the most economical use of feed and labour and high production 

efficiency. At the same time, it is advisable to make maximum use of local and high-protein feed 

[1]. The increase in live weight of lambs occurs mainly due to intensive muscle growth, therefore, 

when fattening them, it is necessary to use feed with a higher content of digestible protein [2].  

According to Sh. N. Zarpullaev, G. Maykhanova [3], during the 75-day fattening period, the 

increase in carcass weight of lambs was mainly due to the most valuable muscles in terms of 

nutrition (4.78 kg) and fat deposits (1.79 kg) and, to a lesser extent, due to the less valuable bones 

of the carcass skeleton (1.09 kg), therefore, the quality of lamb meat improved significantly. 

The protein requirement of lambs and young animals during intensive meat production is 

high, and it is not always possible to compensate for its deficiency in the diet with traditional feeds. 

In these conditions, feed additives play a certain role in solving the problem of feed protein 

deficiency [4]. 

Authors studying feed additives [5] found that protein supplements (sunflower meal) 

increased the live weight of sheep by 13.7-16.7% and reduced feed costs. Some scientists confirm 

that an imbalance in animal diets for protein components is the main factor hindering productivity 

growth [6]. At the same time, ruminants are characterized by relatively low efficiency in utilizing 

dietary protein, especially diets high in nitrogen. However, this efficiency increases dramatically 

when animals are fed low-nitrogen diets.  

Numerous studies have established that ruminants have a unique ability to absorb large 

amounts of nitrogen from amide compounds and ammonium salts with the help of symbiotic 

microflora. A variety of factors, including physical, chemical, dietary, biological, and endogenous 
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ones, have been shown to influence microbial protein synthesis in the rumen [7]. However, at high 

and even medium levels of productivity, protein synthesis by rumen microorganisms is far from 

sufficient to meet the animals' amino acid requirements. On the other hand, simply increasing the 

natural protein content of feed leads to excessive breakdown in the rumen and ultimately to 

irrational use [8].  

Analyzing global experience in sheep breeding, it can be concluded that high 

competitiveness and economic efficiency in the industry can be achieved primarily by increasing 

meat productivity. In the current situation, it seems relevant to use various supplements to increase 

the meat productivity of domestic fine-wool breeds [9, 10].  

Following summer fattening on summer pastures, low-weight lambs and weaning lambs 

were intensively fattened. Before fattening, the control and experimental groups of rams were 

dewormed. The control and experimental groups were fed ad libitum, with nutritional and energy 

values determined by calculation using the tabular data [11] and direct laboratory analysis. 

The reference manual "Norms and Rations for Farm Animals" [12] established feeding 

standards for fattening lambs and young ewes. The feed mixtures were enriched with high-protein 

concentrates, and local and alternative feeds were used as much as possible. Before placing the 

animals on fattening and finishing, as well as during and after fattening, to study the dynamics of 

meat productivity, test slaughter of 3-5 rams from each group was performed according to the 

standard methodology [13]. During test slaughter, pre-slaughter live weight, fatness, carcass weight 

and yield, visceral fat, category I and II offal, hide, blood and muscle, fat deposits, and carcass 

bones were recorded. Product evaluation was performed visually based on the shape and 

development of muscles, the presence of fat deposits, and the nature of their distribution. 

Carcass morphology, weight, yield, and the ratio of meat, muscle, deposited fat, and bone 

were determined at placement and after removal from fattening and finishing. 

The rate of meat growth, fat deposits, and bone deposits was determined based on the results 

of preparation and weighing. The amount and nature of fat deposited in the bodies of lambs and 

young sheep were determined based on the results of weighing it during control slaughter, carcass 

preparation, and determination of the chemical composition of the carcass pulp. 

Meat quality was determined based on the ratio of muscle, fat, and bone content, as well as 

the chemical composition of the carcass flesh. Chemical analysis of the carcass flesh determined the 

water, protein, fat, and ash content of the samples. The caloric content of meat was determined 

based on the chemical composition and calculated pulp content. The economic efficiency of 

preparing lambs and young sheep for meat was determined based on the costs incurred and the 

proceeds from animal sales, as well as the profit margin and profitability. 

Research into the use of feed additives in feeding young sheep of domestic fine-wool breeds 

is of significant scientific and practical importance, as the effectiveness of sheep farming is largely 

determined by the complete and balanced nutrition of young animals. Given increasing demands for 

wool and meat quality, as well as the limited availability of traditional feed, the search for 

biologically active additives capable of enhancing nutrient digestibility, intensifying growth, 

strengthening immunity, and improving feed conversion is particularly important. For domestic 

fine-wool breeds adapted to local climate and feeding conditions, the use of appropriately selected 

additives not only increases productivity and maintains breed characteristics, but also reduces 

production costs. Therefore, research into the effectiveness of various feed additives in young sheep 

diets is an important area for enhancing the competitiveness of domestic sheep farming and the 

sustainable development of the livestock industry. 

Materials and research methods. The aim of our research was to study the prospects of 

using protein-mineral supplements in the diets of fattened rams. To achieve this goal, the following 

tasks were set: 

- to study the growth and development of young animals with different fattening diets; 

- to evaluate the fattening and meat qualities of the experimental young animals; 

- to determine the level of economic efficiency of fattening rams of fine-wool breeds using 
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feed additives. 

The material of the research was the rams of the fine-wool breed of sheep of the peasant 

farm "Ibyraim kazhy" of the Turkestan region. During the work, general zootechnical research 

methods were used to determine the increase in live weight, feed costs per unit of production, and 

control slaughter of animals [14]. The experimental data were processed in the Microsoft Excel 

program using biometric and mathematical methods of analysis. After fattening, the rams were put 

on intensive fattening according to the developed research scheme (Figure 1). 

 
Effective technologies for preparing lambs and young fine-wool (South Kazakhstan Merino) sheep for 

meat in the conditions of southern Kazakhstan 

  

Technology of intensive fattening and finishing of 

rams 

Meat productivity of rams 

  

1. Intensive fattening of lambs on natural pastures, 

grain crop residues, and alfalfa afterglow with 

supplemental feeding. 

2. Fattening and finishing of lambs. 

3. Fattening of lambs using local and alternative 

feeds. 

4. Autumn fattening of young lambs on natural 

pastures, grain crop residues, and alfalfa afterglow 

with supplemental feeding. 

5. Intensive fattening of young lambs using local, 

high-protein, and alternative feeds. 

1. Changes in slaughter quality of lambs during 

fattening. 

 

2. Lamb quality. 

3. Live weight, carcass weight and yield, visceral 

fat, meat products, tissue, and lamb quality during 

fattening. 

4. Development of meat productivity in young 

animals during the spring-summer fattening period. 

5. Growth, meat development, and changes in lamb 

quality during intensive fattening. 

  

Economic efficiency of selling rams for meat 

 
Figure 1 ï Developed research plan 

 

The manifestation of hereditary productivity of animals depends primarily on feeding and 

maintenance. They are the most important environmental factors that have a significant impact on 

the growth and development of animals, the level of productivity and the quality of products [15, 

16]. To assess the feed payment by live weight gain, we put thirty rams on control fattening, fifteen 

in each group. The age of fattening was 4 months; the age of removal was six months. All animals 

had a level of live weight close to the average. Based on the traditionally used feeds on the farm, a 

farm ration for fattening fine-wool rams on the farm was compiled, consisting of alfalfa hay, barley 

bran, and wheat bran (Figure 2). 

 

 
 

Figure 2 ï Fine-wool rams during fattening 
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The basic diet of fattening rams corresponded to the body's requirements and consisted of 

the following types of feed: alfalfa hay - 1.0 kg, barley meal - 0.35 kg, wheat meal - 0.2 kg. The diet 

contained 1.3 EFU and 154.2 g of digestible protein. To balance the diet in terms of vitamin-

mineral and sugar-protein ratio, the experimental group of rams additionally included the feed 

additive felutsen in the diet. The feed additive felutsen contains easily fermented carbohydrates 

(sugars), vegetable protein, vegetable fat, and highly purified salt (sodium chloride). 

Macronutrients: calcium, phosphorus, magnesium, sulfur. Micronutrients: manganese, copper, zinc, 

cobalt, iodine, selenium. Vitamins: A, D3, E. Metabolic energy: 2.9 MJ/kg. 

 
Table 1 ï Diet for fattening rams 

 

Indicator  Unit of measurement Quantity 

Alfalfa hay kg 1.0 

Barley husk kg 0.35 

Wheat husk kg 0.20 

The diet contains: 

EFU (energy feed unit) - 1.3 

dry matter kg 1.31 

crude protein g 206.6 

digestible protein g 154.2 

calcium g 14.0 

phosphorus g 3.97 

carotene mg 423.7 

 

The experimental young animals were kept in the same base, but in different pens. Every 

day, each group of rams was given a certain amount of feed in the morning, between 7 and 8 

o'clock, they were given ½ of the daily norm of alfalfa hay, then, between 12 and 13 o'clock, they 

were given barley bran, and between 13 and 14 o'clock - wheat bran, and between 17 and 18 o'clock 

they were given the second half of the bulk feed. The animals of the experimental group were 

additionally given the feed additive felutsen in their diet. To account for palatability, the uneaten 

remainder from the previous feeding was weighed before each feeding. Based on the daily 

accounting of the given and uneaten feed, it was established that the rams from the control group ate 

less feed than the animals of the experimental group. 

We also calculated the feed costs for production. Analysis of the obtained data, allowing us 

to judge the live weight gain over the entire fattening period, showed that the live weight at the 

beginning of fattening was higher in the experimental group of rams. This fact reflected the real 

difference between the average values of this feature in the experimental group of rams. However, 

during the fattening period, they gained 1.94 kg or 5.3% more weight than their peers from the 

control group. The experimental rams had the lowest feed costs for gaining 1 kg of live weight, at 

7.31 EFU, which is 2.8% less than in the control group. 

 
Table 2 ï Feed costs for live weight gain 

 

Indicator  Group 

control experimental 

Live weight, kg initial 27.53±0.24 29.13±0.39 

final 36.38±0.32 38.32±0.43 

Absolute gain in live weight, kg 8.85±0.09 9.19±0.11 

Total costs for the experimental period per 1 head, ECU 66.16 67.16 

Consumed ECU per 1 kg of live weight gain 7.48 7.31 

Total costs of digestible protein per 1 head, g 7574.1 7706.88 

Consumed digestible protein per 1 kg of live weight gain 855.83 838.62 
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In order to study and evaluate the slaughter qualities of the experimental young animals, in 

our experiment, a control slaughter of rams was carried out. For this purpose, 3 heads of young 

animals were selected from each group, which had live weight indicators close to the average for 

their groups (Table 3). 

 
Table 3 ï Slaughter qualities of rams at the age of 6 months, kg 

 

Indicator Group 

I II  

Pre-slaughter live weight 36.48±0.24 38.43±0.27 

Weight of fresh carcass 16.13±0.18 17.42±0.15 

Weight of internal fat 0.147±0.06 0.164±0.04 

Slaughter weight 16.28±0.17 17.58±0.21 

On average 44.6 45.8 

 

The main criteria that give an idea of meat productivity are slaughter weight and slaughter 

yield, which are largely associated with the genotype of the animal [17]. The results obtained during 

the control slaughter indicate certain differences between the rams of the control and experimental 

groups (Figure 3).  

 

 
 

Figure 3 ï Carcasses of rams removed from fattening 

 

In terms of pre-slaughter live weight, the young animals of the experimental group exceeded 

the indicators of their peers from the control group by 5.3%. The differences remained in the post-

slaughter characteristics. The carcasses of the rams of the experimental group weighed 8.0% more 

than the carcasses of the control animals; the content of internal fat was 11.5% higher, with higher 

slaughter yield indicators for the rams of the experimental group of 45.8%, which is 2.7% more 

than in the control group. 

Lamb quality. According to scientists, quality feeding determines the quality of the final 

product obtained from animals [18]. During the 60-day fattening process, the increase in carcass 

weight occurs mainly due to the more valuable skeletal muscles and fat (2.325-2.64 kg) and to a 

lesser extent due to the increase in skeletal bones (0.56-0.57 kg). In this regard, the meat coefficient 

and muscle-bone ratio increase sharply from 2.98 and 2.67 to 3.98-4.08 and 2.97-3.10 units (Table 

4). 

 
Table 4 ï Morphological composition of lamb carcasses 

 

Indicators Units After removal from fattening 

control experimental 

1 2 3 4 

Carcass 

 

kg 16.13±0.18 17.42±0.15 

% 100.0 100.0 
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1 2 3 4 

Pulp 

 

kg 12.69±0.35 13.78±0.36 

% 78.7 79.1 

Incl. muscles 

 

kg 7.45±0.20 8.28±0.18 

% 58.7 60.1 

Fat 

 

kg 2.53±0.09 2.61±0.09 

 20.0 19.0 

Bones 

 

kg 2.51±0.10 2.67±0.09 

% 19.8 19.4 

Tendons 

 

kg 0.19±0.08 0.20±0.08 

% 1.5 1.5 

Coefficients: meatiness units 3.98 4.08 

muscle-bone units 2.97 3.10 

muscle-fat units 2.94 3.16 

 

During the fattening period, the water content in the pulp noticeably decreases from 70.4% 

to 55.8-56.7%, while the specific weight of fat, on the contrary, increases from 10.2% to 27.9-

28.9%. Due to the increased accumulation of fat in the carcass, the caloric content of 1 kg of pulp 

increases sharply from 8.3 to 14.4-14.8 mJ (Table 5). 

 
Table 5 ï Chemical composition of lamb carcasses 

 

Chemical composition of lamb 

carcasses 

Units After removal from fattening 

control control 

Water % 55.8 56.7 

Fat % 28.3 27.9 

Protein % 14.5 14.6 

Ash % 0.8 0.8 

Caloric content mJ 14.8 14.4 

 

The compared groups of lambs did not have significant differences in the morphological 

composition of the carcass and the chemical composition of the pulp. 

Conclusion.  A calculation of the economic efficiency of using the feed additive Felutsen in 

fattening rams shows that the experimental group animals generated superior revenue compared to 

the control group, averaging 1,477 tenge per head. Based on studies on the economic efficiency of 

selling sheep for meat, it can be concluded that selling lambs in the year of birth improves the 

quality of mutton produced and reduces overhead and costs. At the same time, after rearing young 

animals and preparing them for meat, high economic efficiency can be achieved. 

Thus, a literature review reveals that in countries with developed sheep farming, mutton is 

produced primarily by selling lambs for meat at 6-8 months of age. Effective methods for preparing 

the meat contingent of sheep for meat include fattening lambs and young animals using natural and 

artificial pastures, grain stubble, after growth of perennial grasses, additional feeding (concentrated 

feed or green mass of pasture grasses), and fattening sheep with complete feeds with the maximum 

use of high-protein, non-traditional feeds and feed additives. 

Summarizing the obtained data, it can be concluded that the use of the feed additive Felutsen 

in fattening young rams improves the fattening quality of young animals, enhances their ability to 

convert feed into product, and increases revenue by 1,476 tenge per head. 

In general, fattening sheep, especially lambs and young animals, is an important method for 

preparing meat for meat production, contributing to increased production of high-quality mutton. 

With intensive fattening of lambs and young sheep, carcass weight gain occurs due to muscle 

growth. Therefore, increasing their protein intake by 25-30% contributes to a 13-17% increase in 

live weight. For lambs over 40 kg, fattening becomes more expensive, as lamb meat contains more 
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fat than protein. The more intensive the fattening and the higher the average daily weight gain of 

lambs and young animals, the fewer feed units are consumed per live weight gain. In scientifically-

based fattening of lambs and young sheep, the use of high-protein feed is promising. During 

fattening, the average daily live weight gain of lambs and young sheep, depending on the nutritional 

value of the feed, breed, age, live weight, fattening intensity, and other factors, reaches 120-250 

grams, carcass weight 16.3-17.42 kg, carcass yield 45.5-47.5%, and muscle-to-bone ratio up to 3.10 

units. 
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ʆʊɸʅɼʓפ ɹʀʗɿʓ ɾתʅɼɯ ʊפױʓʄɼʓ ɽʈʂɽʂ ʊʆפʊʓʃɸʈɼʓ פʆʉʓʄʐɸ 

ɾɽʄʐᴆʇʊɯʂ פʆʉʓʅɼʓʉʓʅ ʇɸʁɼɸʃɸʅɸ ʆʊʓʈʓʇ ɸɿʓפʊɸʅɼʓʈʋ 

ɽʛʝʤʢʫʣʦʚ ʅ.ɸ., ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ סʳʣʳʤʜʘʨʳʥʳש ʢʘʥʜʠʜʘʪʳ, ʍɸɹɸ  ʘʢʘʜʝʤʠʛʽ 

ʄʫʨʟʘʙʘʝʚ ɹ.ɸ., ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ סʳʣʳʤʜʘʨʳʥʳש ʢʘʥʜʠʜʘʪʳ 

ʂʘʥʪʫʨʝʝʚʘ ɻ.ʆ. , ʪʝʭʥʠʢʘ ʞᴅʥʝ ʪʝʭʥʦʣʦʛʠʷ ʤʘʛʠʩʪʨʽ 

ʂʫʣʪʘʩʦʚ ɹ.ʐ., PhD 

 

ʄ.Ϸʫʝʟʦʚ ʘʪʳʥʜʘϤʳ ʆϬʪϮʩʪʽʢ ϧʘʟʘϨʩʪʘʥ Ϥʳʣʳʤʠ-ʟʝʨʪʪʝʫ ʫʥʠʚʝʨʩʠʪʝʪʽ, ʐʳʤʢʝʥʪ Ϩ., ϧʘʟʘϨʩʪʘʥ 

 

ɸשʜʘʪʧʘ. ɸʟʳץʪʘʥʜʳʨʫʜʳש ʞʝʪʢʽʣʽʢʩʽʟʜʽʛʽ ʞʘʥʫʘʨʣʘʨʜʳש ʜʘʤʫʳʥ, ʙײʣʰʳץʝʪʪʽʥʽש ᴇʩʫʽʥ 

ʙʘʷʫʣʘʪʘʜʳ, ʘסʟʘʜʘסʳ ʤʘʡʜʳש ʞʠʥʘʣʫʳʥ ʢװʨʪ ʪᴇʤʝʥʜʝʪʝʜʽ, ʘʣ ʞʝʫʛʝ ʞʘʨʘʤʜʳ ײʣʧʘʣʘʨ ʤʝʥ ײץʥʜʳ 

ʝʤʝʩ ʙᴇʣʰʝʢʪʝʨʽש ʰʳסʳʤʳ ʘʨʪʘʜʳ, ʘʣ ץʘʨץʳʥʜʳ ʘʟʳץʪʘʥʜʳʨʫ ʢʝʟʽʥʜʝ ʜʘʤʫʳ ʞʝʜʝʣʜʝʡʜʽ ʞᴅʥʝ ʝʪ 

ʝʨʪʝ ʞʝʪʽʣʫʽ ʘʨʪʘʜʳ, ʘʣ ʞʘʩ ʢʝʟʽʥʜʝ ʞʘʥʫʘʨʣʘʨʜʘ ײʣʧʘʣʘʨʳʥʳש ʩʦʥʜʘʡ ʘʨʘץʘʪʳʥʘʩʳ ʙʦʣʘʜʳ, ʦʥʜʘ 

ʩʘʧʘʣʳ ʝʪ ᴇʥʽʤʜʝʨʽ ʝʜᴅʫʽʨ ʢᴇʧ ʰʳסʫʳ ʤװʤʢʽʥ. ʉʘʧʘʣʳ ʘʟʳץʪʘʥʜʳʨʫ ʙײʣʰʳץʝʪʪʽש ᴇʩʫʽʥ ʢװʨʪ 

ʘʨʪʪʳʨʘʜʳ. ʊʦʣʳץץʘʥʜʳ ʘʟʳץʪʘʥʜʳʨʫʜʳש ʨᴇʣʽ ᴅʩʽʨʝʩʝ ʞʘʥʫʘʨʜʳש ᴇʤʽʨʽʥʽש ʙʽʨʽʥʰʽ ʞʳʣʳʥʜʘ ᴅʩʝʨ 

ʝʪʝʜʽ, ᴇʡʪʢʝʥʽ ʙײʣʰʳץʝʪ ʦʩʳ ʢʝʟʝשʜʝ ʝץ שʘʨץʳʥʜʳ ʜʘʤʠʜʳ.ʉʘʧʘʣʳ ʘʟʳץʪʘʥʜʳʨʫ ï ʞʘʥʫʘʨʣʘʨʜʘʥ 

ʘʣʳʥʘʪʳʥ ᴇʥʽʤʥʽש ʩʘʧʘʩʳʥ ʘʥʳץʪʘʡʪʳʥ ʝש ʤʘשʳʟʜʳ ʬʘʢʪʦʨ. ɾʘץʩʳ ʞʝʤ-ʰᴇʧ ץʦʨʳʥʳש ʙʦʣʫʳ ʤʘʣ 

ʰʘʨʫʘʰʳʣʳסʳʥ ʜʘʤʳʪʫʜʳש ʙʘʩʪʳ ʰʘʨʪʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɾʘʥʫʘʨʣʘʨʜʳ ʜײʨʳʩ ᴇʩʽʨʫ, ᴇʥʽʤʥʽװ שʣʢʝʥ 

ʢᴇʣʝʤʽʥ ʘʣʫ ʞᴅʥʝ ʤʘʣʜʳ ʢᴇʙʝʡʪʫ װʰʽʥ ʞʘʥʫʘʨʣʘʨʜʳ ץʦʨʝʢʪʽʢ ʟʘʪʪʘʨʤʝʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʪʽʥ ʞʝʤ-ʰᴇʧ 

 ʳסʦʞʘʣʳץ ʘʞʳ" ʰʘʨʫʘץ ʨʪ ʘʫʜʘʥʳ "ʀʙʳʨʘʡʳʤײסʘʟʳפ ʨʢʽʩʪʘʥ ʦʙʣʳʩʳװʦʨʳ ʙʦʣʫʳ ʢʝʨʝʢ.ʊץ

ʞʘסʜʘʡʳʥʜʘ ʙʠʷʟʳ ʞװʥʜʽ ץʦʡʣʘʨʜʳ ʙʦʨʜʘץʳʣʘʫ ʨʘʮʠʦʥʳʥʘ ץʦʩʳʤʰʘ ʌʝʣʫʮʝʥ ץʦʩʧʘʩʳʥ ץʦʩʫ 

ʞʘʥʫʘʨʣʘʨʜʳש ʪʽʨʽ ʩʘʣʤʘסʳʥʳש ᴇʩʫʽʥ ʘʨʪʪʳʨʜʳ. ɹʦʨʜʘץʳʣʘʫ ʢʝʟʝשʽʥʜʝ ʦʣʘʨʜʳש ʩʘʣʤʘסʳ 1,94 ʢʛ-סʘ 

ʥʝʤʝʩʝ ʙʘץʳʣʘʫ ʪʦʙʳʥʜʘסʳ ʪʝʪʝʣʝʩʪʝʨʽʥʝ ץʘʨʘסʘʥʜʘ 5,3% - סʘ ʢᴇʧ ʩʘʣʤʘץ ʙʝʨʜʽ, 1 ʢʛ ץʦʩʳʤʰʘ 

ʩʘʣʤʘץץʘ ʞײʤʩʘʣסʘʥ ʞʝʤ-ʰᴇʧʪʽש ʰʳסʳʥʳ ʘʟ ʙʦʣʜʳ. 

ʊʨ̔ʝʢ ʩᴇʟʜʝʨ: ʙʦʨʜʘץʳʣʘʫ, ץʦʡ ʰʘʨʫʘʰʳʣʳסʳ, ץʦʡ ʝʪʽ, ʪʽʨʽ ʩʘʣʤʘסʳ, ʪʽʨʽ ʩʘʣʤʘסʳʥʳש ᴇʩʫʽ, 

ʩʦʶ ʩʘʣʤʘסʳʥʳש ʰʳסʳʤʳ, ʞʝʤ-ʰᴇʧ ʰʳסʳʥʜʘʨʳ. 
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ʂʆʈʄʃɽʅʀɽ ɹɸʈɸʅʏʀʂʆɺ ʆʊɽʏɽʉʊɺɽʅʅʓʍ ʊʆʅʂʆʈʋʅʅʓʍ ʇʆʈʆɼʓ ʉ 

ʀʉʇʆʃʔɿʆɺɸʅʀɽʄ ʂʆʈʄʆɺʆʁ ɼʆɺɸɹʂʀ 

 

ɽʛʝʤʢʫʣʦʚ ʅ.ɸ., ʢʘʥʜʠʜʘʪ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ, ʘʢʘʜʝʤʠʢ ʄɸɸʆ 

ʄʫʨʟʘʙʘʝʚ ɹ.ɸ., ʢʘʥʜʠʜʘʪ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ 

ʂʘʥʪʫʨʝʝʚʘ ɻ.ʆ. , ʤʘʛʠʩʪʨ ʪʝʭʥʠʢʠ ʠ ʪʝʭʥʦʣʦʛʠʠ 

ʂʫʣʪʘʩʦʚ ɹ.ʐ.* , PhD 
 

ʖʞʥʦ-ʂʘʟʘʭʩʪʘʥʩʢʠʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʄ. ɸʫʵʟʦʚʘ, ʐʳʤʢʝʥʪ Ϩ., ʂʘʟʘʭʩʪʘʥ. 

 

ɸʥʥʦʪʘʮʠʷ. ʅʝʜʦʩʪʘʪʦʯʥʦʝ ʢʦʨʤʣʝʥʠʝ ʟʘʤʝʜʣʷʝʪ ʨʘʟʚʠʪʠʝ ʞʠʚʦʪʥʳʭ, ʨʦʩʪ ʤʫʩʢʫʣʴʥʦʡ ʪʢʘʥʠ, 

ʨʝʟʢʦ ʩʥʠʞʘʝʪ ʦʪʣʦʞʝʥʠʝ ʞʠʨʘ ʚ ʦʨʛʘʥʠʟʤʝ, ʧʨʠ ʵʪʦʤ ʧʦʚʳʰʘʝʪʩʷ ʚʳʭʦʜ ʩʲʝʜʦʙʥʳʭ ʪʢʘʥʝʡ ʠ ʤʝʥʝʝ 

ʮʝʥʥʳʭ ʦʪʨʫʙʦʚ, ʘ ʧʨʠ ʠʥʪʝʥʩʠʚʥʦʤ ʢʦʨʤʣʝʥʠʠ ʫʩʢʦʨʷʝʪʩʷ ʨʘʟʚʠʪʠʝ ʠ ʧʦʚʳʰʘʝʪʩʷ ʤʷʩʥʘʷ 

ʩʢʦʨʦʩʧʝʣʦʩʪʴ ʠ ʚ ʤʦʣʦʜʦʤ ʚʦʟʨʘʩʪʝ ʫ ʞʠʚʦʪʥʳʭ ʙʳʚʘʝʪ ʪʘʢʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʪʢʘʥʝʡ, ʧʨʠ ʢʦʪʦʨʦʤ 

ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʘʪʴ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʦʡ ʚʳʭʦʜ ʤʷʩʘ ʣʫʯʰʝʛʦ ʢʘʯʝʩʪʚʘ. 

ʋʣʫʯʰʝʥʥʦʝ ʧʠʪʘʥʠʝ ʨʝʟʢʦ ʩʪʠʤʫʣʠʨʫʝʪ ʨʦʩʪ ʤʫʩʢʫʣʘʪʫʨʳ. ʈʦʣʴ ʫʣʫʯʰʝʥʥʦʛʦ ʢʦʨʤʣʝʥʠʷ ʦʩʦʙʝʥʥʦ 

ʚʣʠʷʝʪ ʚ ʧʝʨʚʳʡ ʛʦʜ ʞʠʟʥʠ ʞʠʚʦʪʥʦʛʦ, ʧʦʩʢʦʣʴʢʫ ʤʫʩʢʫʣʘʪʫʨʘ ʥʘʠʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦ ʨʘʟʚʠʚʘʝʪʩʷ ʚ 

ʵʪʦʪ ʧʝʨʠʦʜ. ʂʘʯʝʩʪʚʝʥʥʦʝ ʢʦʨʤʣʝʥʠʝ ï ʩʘʤʳʡ ʚʘʞʥʳʡ ʬʘʢʪʦʨ, ʦʧʨʝʜʝʣʷʶʱʠʡ ʢʘʯʝʩʪʚʦ ʧʨʦʜʫʢʮʠʠ, 

ʧʦʣʫʯʘʝʤʦʡ ʦʪ ʞʠʚʦʪʥʳʭ. ʅʘʣʠʯʠʝ ʭʦʨʦʰʝʛʦ ʟʘʧʘʩʘ ʢʦʨʤʦʚ ʷʚʣʷʝʪʩʷ ʛʣʘʚʥʳʤ ʫʩʣʦʚʠʝʤ ʨʘʟʚʠʪʠʷ 

ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ. ɼʣʷ ʧʨʘʚʠʣʴʥʦʛʦ ʚʳʨʘʱʠʚʘʥʠʷ ʞʠʚʦʪʥʳʭ, ʧʦʣʫʯʝʥʠʷ ʙʦʣʴʰʦʛʦ ʦʙʲʸʤʘ ʧʨʦʜʫʢʮʠʠ ʠ 

ʫʚʝʣʠʯʝʥʠʷ ʧʦʛʦʣʦʚʴʷ ʥʝʦʙʭʦʜʠʤʦ ʥʘʣʠʯʠʝ ʢʦʨʤʦʚʦʡ ʙʘʟʳ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʞʠʚʦʪʥʳʭ 

ʧʠʪʘʪʝʣʴʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ. ɺʢʣʶʯʝʥʠʝ ʚ ʨʘʮʠʦʥ ʦʪʢʦʨʤʘ ʙʘʨʘʥʯʠʢʦʚ ʦʚʝʮ ʪʦʥʢʦʨʫʥʥʦʡ ʧʦʨʦʜʳ ʚ 

ʫʩʣʦʚʠʷʭ ʢʨʝʩʪʴʷʥʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ çʀʙʳʨʘʡʳʤ ʢʘʞʳè ʂʘʟʳʛʫʨʪʩʢʦʛʦ ʨʘʡʦʥʘ ʊʫʨʢʝʩʪʘʥʩʢʦʡ ʦʙʣʘʩʪʠ 

ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ ʬʝʣʫʮʝʥ ʫʚʝʣʠʯʠʣʦ ʧʨʠʨʦʩʪ ʞʠʚʦʡ ʤʘʩʩʳ ʞʠʚʦʪʥʳʭ. ɿʘ ʧʝʨʠʦʜ ʦʪʢʦʨʤʘ ʦʥʠ 

ʥʘʙʨʘʣʠ ʚʝʩ ʥʘ 1,94 ʢʛ ʠʣʠ 5,3% ʙʦʣʴʰʝ, ʯʝʤ ʩʚʝʨʩʪʥʠʢʠ ʠʟ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ, ʧʨʠ ʥʠʟʢʠʭ ʟʘʪʨʘʪʘʭ 

ʢʦʨʤʘ ʥʘ 1 ʢʛ ʧʨʠʨʦʩʪʘ ʞʠʚʦʡ ʤʘʩʩʳ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʪʢʦʨʤ, ʦʚʮʝʚʦʜʩʪʚʦ, ʙʘʨʘʥʯʠʢʠ, ʞʠʚʘʷ ʤʘʩʩʘ, ʧʨʠʨʦʩʪ ʤʘʩʩʳ, ʫʙʦʡʥʳʡ 

ʚʳʭʦʜ, ʟʘʪʨʘʪʳ ʢʦʨʤʘ 
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Annotation. Immunization of animals is a critical aspect of veterinary practice aimed at enhancing 

their resistance to infectious diseases. One effective immunization strategy involves the use of polyantigens, 

which enable the development of immunity against multiple pathogens simultaneously. This study 

investigates the effect of administered polyantigen doses on antibody levels in young bulls. Understanding 

the dose-dependent response to antigens can significantly improve vaccine development and the prevention 

of infectious diseases in livestock. For the experiment, bulls aged 2ï3 years were selected and divided into 

three groups. Each group received different doses of antigens at 7-day intervals over 56 days. The immune 

response was assessed using an enzyme-linked immunosorbent assay for viral infections and an agglutination 

reaction for bacterial infections. The results showed that increasing antigen doses led to a rise in antibody 

titers in the animalsô blood, indicating a dose-dependent immune response The highest antibody titers were 

observed in bulls that received the maximum antigen doses. However, excessively high doses resulted in 

signs of immune system overload, leading to a decline in antibody activity. This highlights the need to 

optimize antigen dosage to achieve the most effective immune response. The study demonstrated that 

administering increasing doses of polyantigens significantly influences antibody levels in the blood of bulls, 

with an optimal dosage existing for eliciting the most pronounced immune response. It is essential to note 

that excessively high doses may lead to immune overload, thereby reducing the effectiveness of the immune 

response. The findings of this study may be helpful in the development of vaccines for livestock and in 

practical immunization strategies to enhance resistance to infectious diseases. 

Keywords: polyantigen, immunization, antibodies, agglutination reaction, antibody titer, vaccination, 

infectious diseases. 

 

Introduction. Immunoprophylaxis remains one of the most important strategies in the 

control of infectious diseases in farm animals, particularly under conditions of intensified animal 

husbandry and increasing epizootic risks [1-3]. At present, particular importance is attached to the 

development of various probiotic [4-6] and polyvalent immunobiological preparations capable of 

inducing a stable and targeted immune response against a broad spectrum of pathogens that most 

commonly cause diseases in calves [7-9]. Polyvalent vaccines and sera enable the immune system 

to simultaneously recognize and neutralize multiple infectious agents, which is particularly 

important in the case of polyetiological diseases such as viral-bacterial diarrhea in calves. However, 

to achieve optimal results, it is essential to refine the parameters for antigen and serum production, 

as well as to carefully select the composition and dosage of antigens. Both insufficient and 

excessive antigenic load may reduce the effectiveness of the immune response or lead to 

undesirable side effects [10]. 
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The present study aims to investigate the dose-dependent development of humoral immunity 

in bull calves following administration of polyantigenic compositions, with the goal of identifying 

optimal parameters for the production of highly effective hyperimmune sera intended for the 

prevention and treatment of infectious diseases. The research utilizes epizootically significant 

strains of viruses and bacteria, thereby enhancing its practical relevance for veterinary immunology 

and biotechnology. Furthermore, this work contributes to a deeper understanding of the mechanisms 

underlying the interaction of multiple antigens within the animal organism when administered 

concurrently. This has both theoretical and applied significance, as the findings may be used to 

improve immunization protocols, including hyperimmunization regimens for donor bulls involved 

in the production of therapeutic sera. The study will also examine the influence of various factorsð

such as antigen dosage, timing of administration, and individual animal characteristicsðon 

antibody production and the overall immune response. The results of this research may facilitate the 

development of novel approaches to improving treatment strategies for infectious diseases in cattle. 

Immunization of animals, particularly livestock, remains a critical component of infectious disease 

prevention, as such diseases can significantly reduce productivity and may lead to widespread 

outbreaks within herds. In recent years, increasing attention has been given to the use of 

polyantigenic formulations, which enable the development of an immune response against multiple 

infectious agents simultaneously. This is especially relevant for livestock such as cattle, which are 

at constant risk of infection by a wide range of viral and bacterial pathogens [3, 11, 12]. 

Polyantigenic vaccines represent an effective means of providing simultaneous protection of 

animals against multiple diseases, thereby reducing the number of required vaccinations and, 

consequently, the overall cost of immunization. However, the issue of optimizing antigen dosages 

in the application of such vaccines remains insufficiently studied. The main challenges lie in the 

fact that excessively high antigen doses may trigger undesirable reactions, such as immune system 

overload or the development of autoimmune disorders [13ï15]. On the other hand, insufficient 

antigen doses may fail to elicit an adequate immune response, leaving the animal vulnerable to 

infections. The effect of antigen dosage on the immune response in animals has been the subject of 

numerous studies. Some investigations have demonstrated that increasing the antigen dose up to a 

certain threshold enhances the concentration of antibodies in the bloodstream. However, exceeding 

this threshold does not necessarily lead to a stronger immune response and may, in some cases, 

result in adverse side effects. Various studies have indicated that excessively high doses of 

polyantigens can lead to immune hyperreactivity in animals, which in turn reduces the overall 

efficacy of the vaccine [14ï18]. 

Despite the considerable number of studies on the dose-dependent immune response to 

antigen administration, the issues of dose optimization and the evaluation of their impact on the 

efficacy of immunization in cattle remain incompletely resolved. An important aspect is that 

modern vaccines often contain multiple antigens, which significantly complicates the study of dose 

dependence. Precise determination of the optimal dose for each type of antigen within a 

polyantigenic vaccine can help prevent both excessive immune reactions and insufficient immune 

activation. Moreover, the immune response is commonly assessed using techniques such as 

enzyme-linked immunosorbent assay (ELISA) and agglutination reaction, which allow for accurate 

measurement of antibody titers produced in response to antigen exposure. These methods have 

gained widespread use due to their high sensitivity and specificity, making them ideal tools for such 

investigations [19ï21]. 

This study is highly relevant in the context of enhancing the biological safety of livestock 

production, developing new generations of immunobiological preparations, and implementing 

scientifically grounded approaches to the immunization of farm animals. Its findings can be applied 

in the production of polyvalent prophylactic agents against infectious diarrhea in calves and other 

mixed infections, which is particularly important for regions with high livestock density and 

unfavorable epizootic conditions. The investigation of the dose-dependent immune response to 

polyantigen administration in animals represents a significant scientific challenge. The results 
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obtained may contribute to the development of more effective and safer vaccines for agricultural 

animals, ultimately leading to improved animal protection and increased productivity in the agro-

industrial sector. 

Materials and Methods. During the experiment, epizootic isolates of viral and bacterial 

pathogens obtained from calves suffering from infections of various etiologies were used. The 

following viral isolates served as antigenic material: infectious bovine rhinotracheitis virus (IBR) ï 

isolate ñIBR-1ò; bovine viral diarrhea virus (BVDV) ï isolate ñBVD-2ò; parainfluenza-3 virus (PI-

3) ï isolate ñPI-3-1ò; rotavirus (RV) ï isolate ñRV-7ò; and coronavirus (CoV) ï isolate ñCoV-2ò. 

Bacterial antigens included the following: the causative agent of colibacillosis ï E. coli isolate 

ñColi-1ò; and the causative agent of salmonellosis ï Salmonella dublin isolate ñDublin-1ò. 

To cultivate the viruses, continuous cell lines were used: BHK-21 (baby hamster kidney 

cells) and VERO (African green monkey kidney cells). Standard nutrient media and solutions were 

employed: 0.5% lactalbumin hydrolysate (LAH) in Hankôs solution; Eagle's minimum essential 

medium (MEM) with glutamine (pH 7.5ï7.6); synthetic medium 199; microbiological media 

(MPA, MPB, MPPB, Sabouraud, Kitt-Tarozzi); 0.9% sodium chloride solution (pH 7.2ï7.4); 0.1 M 

phosphate-buffered saline (PBS) and PBS with Tween (PBST), pH 7.2ï7.4; and 0.01 M carbonate-

bicarbonate buffer (CBB), pH 9.6. Experimental studies were conducted on nine bull calves aged 2ï

3 years, divided into three groups of three animals each. The animals received polyantigenic prepa-

rations in increasing doses. The immunization schedule included seven subcutaneous injections 

administered in the middle third of the neck on the following days of the experiment: days 1, 21, 28, 

35, 42, 49, and 56. The dosage distribution by group was as follows: group 1: 5, 5, 10, 20, 40, 60, 

80 ml; group 2: 10, 10, 20, 40, 80, 120, 160 ml; group 3: 20, 20, 40, 80, 160, 240, 320 ml 

Antigens were mixed in equal proportions. The protein concentration in each dose ranged 

from 1.0 to 1.8 mg/cm³. Prior to the first injection, blood samples were collected from all animals to 

determine baseline antibody levels and to rule out the influence of pre-existing background 

immunity. The specific immune response was evaluated based on antibody titers using enzyme-

linked immunosorbent assay (ELISA) for viral antigens and agglutination reaction (AR) for 

bacterial antigens. Serum samples were collected on days 55, 63, 70, and 73 of the study. 

Results. Analysis of the results revealed a pronounced dose-dependent response of the 

animals' immune system to the administration of polyantigens. The dynamics of antibody titers in 

relation to antigen dose are presented in Table 1. 

 

Table 1 ï Dynamics of antibody levels in young bulls following administration of different doses of 

polyantigen antigens 

 

 ̄ Antigen doses, mL Reciprocal values of the mean antibody titer to the antigen in 

ELISA and agglutination reaction (M±SE) 

55 days 63 days 70 days 73 days 

1 2 3 4 5 6 

 Bovine Viral Diarrhea Virus (BVDV) 

1 5-80 553±2,45 760±1,45 1048±2,93 935± 4,92 

2 10-160 567±3,18 885± 2,18 1121±3,51 922 ±4,83 

3 20-320 502±2,87 873±3,95 1095±1,73 921±4,91 

4 Control 0 0 0 0 

Bovine Parainfluenza-3 Virus (PI-3V or BPI3V) 

1 5-80 528± 3,67 605±3,53 1108±4,21 959± 5,72 

2 10-160 615 ±3,94 832± 3,65 1202±4,87 968 ±3,86 

3 20-320 635±4,16 797±4,37 1063±3,63 908±5,23 

4 Control 0 0 0 0 
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1 2 3 4 5 6 

 Bovine Coronavirus (BCoV) 

1 5-80 564± 3,51 724±2,51 1047±3,74 927± 5,45 

2 10-160 625 ±3,67 826±4,74 1174±5,35 1095 ±6,28 

3 20-320 678±3,72 865±5,29 1089±4,37 926±5,79 

4 Control 0 0 0 0 

 Escherichia coli pathogen in calves 

1 5-80 114± 3,61 385±1,83 452±2,46 410± 5,34 

2 10-160 268 ±3,82 453±2,36 516±3,57 468 ±3,74 

3 20-320 252±3,15 324±2,84 502±3,98 450±4,62 

4 Control 0 0 0 0 

 Causative agent of salmonellosis in calves (Salmonella spp.) 

1 5-80 221± 2,31 296±1,73 426±2,43 320± 5,34 

2 10-160 262 ±1,84 326±2,27 558±3,47 423 ±3,83 

3 20-320 305±2,45 361±2,76 501±3,94 405±4,83 

4 Control 0 0 0 0 

 

The highest levels of specific antibodies were observed in the group of animals that received 

antigen doses ranging from 10 to 160 ml (Group 2). The peak antibody titers reached the following 

values: against bovine viral diarrhea virus ï 1:1121 Ñ 3.51; against parainfluenza-3 virus ï 

1:1202 Ñ 4.87; against bovine coronavirus ï 1:1174 Ñ 5.35; against Escherichia coli ï 1:516 Ñ 3.57; 

and against Salmonella dublin ï 1:558 Ñ 3.47. In the group receiving the highest doses (20ï320 ml), 

antibody titers were lower compared to Group 2, despite an intensified local inflammatory reaction 

at the injection site. This suggests the presence of an immune stimulation threshold, beyond which 

an excessive antigen load leads not to enhancement but to suppression of the immune response. In 

the group with the lowest doses (5ï80 ml), antibody levels were significantly lower, indicating 

insufficient immunogenic stimulation. A clear correlation was established between the volume of 

administered antigen and the level of specific antibody production, identifying the optimal dosage 

range (10ï160 ml) for future application in hyperimmunization programs for donor bulls and in the 

development of hyperimmune sera. 

Figure 1 illustrates the dynamics of antibody production against each pathogen over the 

course of the experiment for different antigen doses.  

 

 
Figure 1 ï Dynamics of specific antibody titers in bull calves after administration of different 

polyantigen doses 
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A steady increase in antibody titers was observed up to day 70, followed by a slight decline 

in most groups by day 73. The 10ï160 mL dose consistently elicited the highest antibody levels 

across all antigens, while both lower (5ï80 mL) and higher (20ï320 mL) doses resulted in reduced 

humoral responses. The control group maintained baseline values throughout the study.  

Figure 2 presents the peak antibody titers recorded for each antigen at different doses. The 

data clearly show that the optimal immune response was achieved with the 10ï160 mL dose, which 

outperformed both lower and higher doses in most cases. This visual representation supports the 

conclusion that there is an immune stimulation threshold, beyond which excessive antigen load may 

suppress antibody production rather than enhance it. 

 

 
 

Figure 2 ï Peak antibody titers against viral and bacterial pathogens at different antigen doses 

 

The conducted study demonstrated that immunization of bull calves with polyantigens 

induced a pronounced accumulation of specific antibodies against a range of viral and bacterial 

pathogens, with peak titers recorded on day 70 of the experiment. The most effective antigen dose 

was within the range of 10ï160 ml, which elicited the most robust humoral response: antibody titers 

reached 1:1121 Ñ 3.51 for bovine viral diarrhea virus, 1:1202 Ñ 4.87 for parainfluenza-3 virus, 

1:1174 Ñ 5.35 for bovine coronavirus, 1:516 Ñ 3.57 for E. coli, and 1:558 Ñ 3.47 for Salmonella 

dublin. With increased doses of 20ï320 ml, antibody levels were lower despite a stronger local 

inflammatory reaction, indicating antigen excess and its potential reactogenicity. In the group 

receiving 5ï80 ml, antibody production was less pronounced, pointing to insufficient immune 

stimulation. These findings highlight the critical importance of antigen dosage when using 

polyantigenic formulations. The in vivo experiment results have high practical significance for 

veterinary immunology, as they provide deeper insight into the mechanisms of immune response to 

multicomponent antigenic preparations. Studying antigen interactions within polyantigenic 

compositions opens new prospects for the development of hyperimmune sera, particularly for the 

prevention and treatment of infectious diarrhea in calves. The research established that a carefully 

selected dosing scheme and immunization intervals contribute to the formation of a stable and 

specific immune responseðan essential requirement in the production of hyperimmune sera from 

donor bulls. Furthermore, the study showed that both underdosing and overdosing of antigens may 

reduce the efficiency of the humoral response, emphasizing the necessity for individualized dosage 

selection and immunization protocols. These results can be applied in the development of more 

effective prophylactic and therapeutic agents for animals, as well as in the improvement of current 
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vaccination methods in agriculture. 

In recent decades, there has been growing interest in the development and application of 

polyantigenic vaccines for the immunization of farm animals. Polyantigens are combinations of 

antigens targeting multiple disease-causing agents. This vaccination strategy improves preventive 

efficacy and reduces the number of required immunizations. However, despite the clear advantages 

of polyantigenic vaccines, the issue of optimal antigen dosing remains unresolved. The dose-

dependent immune responseði.e., the variation in immune system activity depending on the 

administered antigen doseðis a key factor in vaccine development. It is essential to consider that 

both insufficient and excessive antigen doses may reduce the effectiveness of vaccination. High 

doses can overload the immune system and lead to side effects such as inflammatory reactions and 

autoimmune disorders. On the other hand, inadequate antigen dosing may fail to provide sufficient 

protection against infection. Therefore, accurately determining the optimal antigen dose that 

promotes the most effective immune response is critical. 

In this study, using 2- to 3-year-old bull calves as a model, the effect of various polyantigen 

doses on antibody levels will be analyzed to establish a dose-dependent relationship of the immune 

response. The findings of this research are of great importance to veterinary practice, as they will 

help determine the optimal polyantigen dose for immunizing farm animals. A well-selected antigen 

dosage ensures maximum vaccine efficacy while minimizing the risk of side effects, such as 

immune system overload. These results may contribute to the development of more effective 

vaccines and the optimization of immunization programs, ultimately improving animal protection 

against infectious diseases and reducing economic losses in agriculture. 

In future research, it will be important to further clarify dose dependence for other types of 

antigens, as well as for different age and breed groups of animals. This will enable the creation of 

individualized vaccination strategies, contributing to improved herd health and productivity. The 

data obtained may be applied in the development and implementation of effective cattle vaccination 

protocols aimed at reducing morbidity and increasing overall biosecurity in livestock production. 

These results are particularly relevant under conditions of elevated epizootic risk and the need for 

comprehensive protection against a wide range of pathogens. 

Further studies are required to determine the optimal polyantigen doses considering the 

animalôs age, breed, and physiological status. It is also important to explore the potential inclusion 

of additional immunomodulators or adjuvants to enhance the specific immune response without 

risking immune system overload. Consequently, immunization of bull calves with polyantigens in 

increasing doses represents an effective method for stimulating a specific immune response. 

However, achieving the best results requires selecting a dosage that provides maximum immune 

protection without adverse effects on the animalsô health. 

Conclusion It has been demonstrated that the conducted study confirmed a direct 

relationship between the level of specific immune response in 2ï3-year-old bull calves and the dose 

of administered polyantigen. An increase in dosage was accompanied by a rise in antibody titers, 

indicating dose-dependent activation of the immune system. It was established that the most 

pronounced and stable immune response was observed with the administration of medium to high 

antigen doses in the second group. At the same time, animals in the third group, which received the 

highest doses, showed signs of potential immune system overload, highlighting the need for careful 

dose optimization. The use of enzyme-linked immunosorbent assay (ELISA) and the agglutination 

reaction (AR) enabled the acquisition of objective and reproducible data on the state of humoral 

immunity. These methods proved effective for monitoring antibody production over time. The study 

revealed the promising potential of polyantigen use, as the results confirmed the high efficacy of 

polyantigens in eliciting a robust immune response, provided that the dosage is properly selected. 

This makes polyantigenic preparations a promising tool for the mass immunization of farm animals. 

Funding information: This research is funded by the Science Committee of the Ministry of 

Education and Science of the Republic of Kazakhstan (Grant No. BR24993032). 
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ɹפױɸʃɸʈנɸ ᴄʈʊתʈʃɯ ɼʆɿɸɼɸ ʇʆʃʀɸʅʊʀɻɽʅɼɽʈ ɽʅɻɯɿʋ ʂɽɿɯʅɼɽɻɯ ʀʄʄʋʅɼʓפ 

ɾɸʋɸʇʊʓ ɹɸנɸʃɸʋ 

 

ɽʩʠʤʩʠʠʪʦʚʘ ɿ.ɹ.1,2*, ʙʠʦʣʦʛʠʷ סʳʣʳʤʜʘʨʳʥʳש ʢʘʥʜʠʜʘʪʳ, ʧʨʦʬʝʩʩʦʨ 

ʍʫʩʘʠʥʦʚ ɼ.ʄ.1,3, ʚʝʪʝʨʠʥʘʨʠʷ סʳʣʳʤʜʘʨʳʥʳש ʢʘʥʜʠʜʘʪʳ, ץʘʫʳʤʜʘʩʪʳʨʳʣסʘʥ ʧʨʦʬʝʩʩʦʨ 

ʃʝʩʦʚʘ ɾ.ʊ.1,4, ʙʠʦʣʦʛʠʷ סʳʣʳʤʜʘʨʳʥʳש ʢʘʥʜʠʜʘʪʳ, ץʘʫʳʤʜʘʩʪʳʨʳʣסʘʥ ʧʨʦʬʝʩʩʦʨ 

ɼʝʤʯʝʥʢʦ ɻ.ɸ.1,5, ʤʝʜʠʮʠʥʘ סʳʣʳʤʜʘʨʳʥʳש ʜʦʢʪʦʨʳ, ʧʨʦʬʝʩʩʦʨ 

ʉʘʥʩʳʟʙʘʡ ɸ.ʈ.1,3, ʚʝʪʝʨʠʥʘʨʠʷ סʳʣʳʤʜʘʨʳʥʳש ʜʦʢʪʦʨʳ, ʧʨʦʬʝʩʩʦʨ 

 
1 ϣʳʣʳʤʠ Ϻʥʜʽʨʽʩʪʽʢ-ʪʝʭʥʠʢʘʣʳϨ ʦʨʪʘʣʳϨ çɾʘʣʳʥè ɾʐʉ, ɸʣʤʘʪʳ Ϩ., ϧʘʟʘϨʩʪʘʥ 

2ϸʣ-ʌʘʨʘʙʠ ʘʪʳʥʜʘϤʳ ϧʘʟʘϨ ϯʣʪʪʳϨ ʫʥʠʚʝʨʩʠʪʝʪʽ, ɸʣʤʘʪʳ Ϩ., ϧʘʟʘϨʩʪʘʥ 
3ϧʘʟʘϨ ϯʣʪʪʳϨ ʘʛʨʘʨʣʳϨ ʫʥʠʚʝʨʩʠʪʝʪʽ, ɸʣʤʘʪʳ Ϩ., ϧʘʟʘϨʩʪʘʥ 
4ɸʣʤʘʪʳ ʪʝʭʥʦʣʦʛʠʷʣʳϨ ʫʥʠʚʝʨʩʠʪʝʪʽ, ɸʣʤʘʪʳ Ϩ., ϧʘʟʘϨʩʪʘʥ 

5ɻʝʥʝʪʠʢʘ ʞϸʥʝ ʬʠʟʠʦʣʦʛʠʷ ʠʥʩʪʠʪʫʪʳ ʐɾʂ ʈʄʂ, ɸʣʤʘʪʳ Ϩ., ϧʘʟʘϨʩʪʘʥ 

 

 

ɸשʜʘʪʧʘ. ɾʘʥʫʘʨʣʘʨʜʳ ʠʤʤʫʥʜʘʥʜʳʨʫ ï ʦʣʘʨʜʳש ʞץײʧʘʣʳ ʘʫʨʫʣʘʨסʘ ʪᴇʟʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫסʘ 

ʙʘסʳʪʪʘʣסʘʥ ʚʝʪʝʨʠʥʘʨʠʷʣʳץ ʧʨʘʢʪʠʢʘʥʳש ʤʘשʳʟʜʳ ʘʩʧʝʢʪʽʩʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʀʤʤʫʥʜʘʥʜʳʨʫʜʳש 

ʪʠʽʤʜʽ ᴅʜʽʩʪʝʨʽʥʽש ʙʽʨʽ ï ʧʦʣʠʘʥʪʠʛʝʥʜʝʨʜʽ ץʦʣʜʘʥʫ, ʙײʣ ʙʽʨ ʤʝʟʛʽʣʜʝ ʙʽʨʥʝʰʝ ץʦʟʜʳʨסʳʰץʘ ץʘʨʩʳ 

ʠʤʤʫʥʠʪʝʪ ץʘʣʳʧʪʘʩʪʳʨʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ʆʩʳ ʟʝʨʪʪʝʫʜʝ ʙץײʘʣʘʨסʘ ʝʥʛʽʟʽʣʛʝʥ ʧʦʣʠʘʥʪʠʛʝʥʜʝʨʜʽש 

ᴅʨʪװʨʣʽ ʜʦʟʘʣʘʨʳʥʳש ʘʥʪʠʜʝʥʝ ʜʝשʛʝʡʽʥʝ ᴅʩʝʨʽ ʪʘʣʜʘʥʜʳ. ɸʥʪʠʛʝʥʛʝ ʜʦʟʘʣʳץ ʪᴅʫʝʣʜʽ ʞʘʫʘʧʪʳ ʪװʩʽʥʫ 

ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ ʞʘʥʫʘʨʣʘʨʳʥʘ ʘʨʥʘʣסʘʥ ʚʘʢʮʠʥʘʣʘʨ ʤʝʥ ʞץײʧʘʣʳ ʘʫʨʫʣʘʨʜʳש ʘʣʜʳʥ ʘʣʫ 

ᴅʜʽʩʪʝʨʽʥ ᴅʟʽʨʣʝʫʜʽ ʝʜᴅʫʽʨ ʞʘץʩʘʨʪʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ʕʢʩʧʝʨʠʤʝʥʪ װʰʽʥ ʞʘʩʳ 2ï3 ʞʘʩʪʘסʳ ʙץײʘʣʘʨ 

ʪʘשʜʘʣʳʧ, ʦʣʘʨ װʰ ʪʦʧץʘ ʙᴇʣʽʥʜʽ. ᴄʨ ʪʦʧץʘ ʘʥʪʠʛʝʥʜʝʨ 7 ʢװʥʜʽʢ ʠʥʪʝʨʚʘʣʤʝʥ, 56 ʢװʥ ʙʦʡʳ ᴅʨʪװʨʣʽ 

ʜʦʟʘʣʘʨʜʘ ʝʥʛʽʟʽʣʜʽ. ʀʤʤʫʥʜʳץ ʞʘʫʘʧʪʳ ʙʘסʘʣʘʫ  װʰʽʥ ʚʠʨʫʩ ʠʥʬʝʢʮʠʷʣʘʨʳʥʘ ץʘʪʳʩʪʳ ï 

ʠʤʤʫʥʬʝʨʤʝʥʪʪʽʢ ʪʘʣʜʘʫ, ʘʣ ʙʘʢʪʝʨʠʷʣʳץ ʠʥʬʝʢʮʠʷʣʘʨסʘ ץʘʪʳʩʪʳ ï ʘʛʛʣʶʪʠʥʘʮʠʷ ʨʝʘʢʮʠʷʩʳ 

 שʘʥ ʩʘʡʳʥ ʞʘʥʫʘʨʣʘʨʜʳץʦʣʜʘʥʳʣʜʳ. ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ ʢᴇʨʩʝʪʢʝʥʜʝʡ, ʘʥʪʠʛʝʥ ʜʦʟʘʩʳ ʘʨʪץ

 .ʪᴅʫʝʣʜʽʣʽʛʽʥ ʜᴅʣʝʣʜʝʡʜʽ ץʜʦʟʘʣʳ שʞʘʫʘʧʪʳ ץʣ ʠʤʤʫʥʜʳײʘʨʳʣʘʜʳ, ʙסʳ ʘʥʪʠʜʝʥʝ ʪʠʪʨʽ ʜʝ ʞʦסʘʥʳʥʜʘץ

ɽש ʞʦסʘʨסʳ ʘʥʪʠʜʝʥʝ ʪʠʪʨʽ ʤʘʢʩʠʤʘʣʜʳ ʜʦʟʘʜʘ ʘʥʪʠʛʝʥ ʝʥʛʽʟʽʣʛʝʥ ʙץײʘʣʘʨʜʘ ʙʘʡץʘʣʜʳ. ɸʣʘʡʜʘ ʪʳʤ 

ʞʦסʘʨʳ ʜʦʟʘʣʘʨ ץʦʣʜʘʥʳʣסʘʥ ʞʘסʜʘʡʣʘʨʜʘ ʠʤʤʫʥʜʳץ ʞװʡʝʥʽש ʰʘʤʘʜʘʥ ʪʳʩ ʞװʢʪʝʣʫʽ ʙʝʣʛʽʣʝʨʽ 

ʪʽʨʢʝʣʽʧ, ʥᴅʪʠʞʝʩʽʥʜʝ ʘʥʪʠʜʝʥʝʣʝʨʜʽש ʙʝʣʩʝʥʜʽʣʽʛʽ ʪᴇʤʝʥʜʝʛʝʥ. ɹײʣ ʞʘסʜʘʡ ʘʥʪʠʛʝʥ ʜʦʟʘʩʳʥ 

ʦשʪʘʡʣʘʥʜʳʨʫ ץʘʞʝʪʪʽʣʽʛʽʥ ʨʘʩʪʘʡʜʳ, ʩʝʙʝʙʽ ʙײʣ ʝש ʪʠʽʤʜʽ ʠʤʤʫʥʜʳץ ʞʘʫʘʧץʘ ץʦʣ ʞʝʪʢʽʟʫʜʽש 

ʤʘשʳʟʜʳ ʰʘʨʪʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɿʝʨʪʪʝʫ ʙʘʨʳʩʳʥʜʘ ʧʦʣʠʘʥʪʠʛʝʥʜʝʨʜʽ ʙʽʨʪʽʥʜʝʧ ʞʦסʘʨʳʣʘʪʳʣסʘʥ 

ʜʦʟʘʣʘʨʜʘ ʝʥʛʽʟʫ ʙץײʘʣʘʨʜʳץ שʘʥʳʥʜʘסʳ ʘʥʪʠʜʝʥʝ ʜʝשʛʝʡʽʥʝ ʝʣʝʫʣʽ ᴅʩʝʨ ʝʪʝʪʽʥʽ ʘʥʳץʪʘʣʜʳ, ᴅʨʽ ʪʠʽʤʜʽ 

ʠʤʤʫʥʜʳץ ʞʘʫʘʧ ʘʣʫ װʰʽʥ ʙʝʣʛʽʣʽ ʙʽʨ ʦשʪʘʡʣʳ ʜʦʟʘʥʳש ʙʦʣʫʳ ץʘʞʝʪ ʝʢʝʥʜʽʛʽ ʢᴇʨʩʝʪʽʣʜʽ. ɸʡʪʘ ʢʝʪʫ 

ʢʝʨʝʢ, ʪʳʤ ʞʦסʘʨʳ ʜʦʟʘʣʘʨ ʠʤʤʫʥʜʳץ ʞװʡʝʥʽש ʰʘʤʘʜʘʥ ʪʳʩ ʞװʢʪʝʣʫʽʥʝ ʘʣʳʧ ʢʝʣʽʧ, ʠʤʤʫʥʜʳץ 

ʞʘʫʘʧʪʳש ʪʠʽʤʜʽʣʽʛʽʥ ʪᴇʤʝʥʜʝʪʫʽ ʤװʤʢʽʥ. ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ ʞʘʥʫʘʨʣʘʨʳʥʘ 

ʘʨʥʘʣסʘʥ ʚʘʢʮʠʥʘʣʘʨʜʳ ᴅʟʽʨʣʝʫ ʞᴅʥʝ ʦʣʘʨʜʳ ʞץײʧʘʣʳ ʘʫʨʫʣʘʨסʘ ץʘʨʩʳ ʠʤʤʫʥʜʘʥʜʳʨʫ ʪᴅʞʽʨʠʙʝʩʽʥʜʝ 

ʧʘʡʜʘʣʳ ʙʦʣʫʳ ʤװʤʢʽʥ. 

ʊʽʨʝʢ ʩᴇʟʜʝʨ: ʧʦʣʠʘʥʪʠʛʝʥ, ʠʤʤʫʥʠʟʘʮʠʷ, ʙץײʘʣʘʨ, ʘʥʪʠʜʝʥʝʣʝʨ, ʘʛʛʣʶʪʠʥʘʮʠʷ ʨʝʘʢʮʠʷʩʳ, 

ʘʥʪʠʜʝʥʝ ʪʠʪʨʽ, ʚʘʢʮʠʥʘʮʠʷ, ʞץײʧʘʣʳ ʘʫʨʫʣʘʨ. 
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ʆʎɽʅʂɸ ʀʄʄʋʅʅʆɻʆ ʆʊɺɽʊɸ ɹʓʏʂʆɺ ʅɸ ɺɺɽɼɽʅʀɽ ʇʆʃʀɸʅʊʀɻɽʅʆɺ ɺ 

ʈɸɿʃʀʏʅʓʍ ɼʆɿɸʍ 

 

ɽʩʠʤʩʠʠʪʦʚʘ ɿ.ɹ.1,2*, ʢʘʥʜʠʜʘʪ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

ʍʫʩʘʠʥʦʚ ɼ.ʄ.1,3, ʢʘʥʜʠʜʘʪ ʚʝʪʝʨʠʥʘʨʥʳʭ ʥʘʫʢ, ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʡ ʧʨʦʬʝʩʩʦʨ 

ʃʝʩʦʚʘ ɾ.ʊ.1,4, ʢʘʥʜʠʜʘʪ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʡ ʧʨʦʬʝʩʩʦʨ 

ɼʝʤʯʝʥʢʦ ɻ.ɸ., ʜʦʢʪʦʨ ʤʝʜʠʮʠʥʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

ʉʘʥʩʳʟʙʘʡ ɸ.ʈ.1,3, ʜʦʢʪʦʨ ʚʝʪʝʨʠʥʘʨʥʳʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

 
1ʊʆʆ ʅʘʫʯʥʳʡ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-ʪʝʭʥʠʯʝʩʢʠʡ ʮʝʥʪʨ çɾʘʣʳʥè, ʛ.ɸʣʤʘʪʳ, ʂʘʟʘʭʩʪʘʥ 

2 ʂʘʟʘʭʩʢʠʡ ʅʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʘʣʴ-ʌʘʨʘʙʠ, ʛ.ɸʣʤʘʪʳ, ʂʘʟʘʭʩʪʘʥ 

 3ʂʘʟʘʭʩʢʠʡ ʅʘʮʠʦʥʘʣʴʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ.ɸʣʤʘʪʳ, ʂʘʟʘʭʩʪʘʥ 
4ɸʣʤʘʪʠʥʩʢʠʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ.ɸʣʤʘʪʳ, ʂʘʟʘʭʩʪʘʥ 

5ʈɻʇ ʥʘ ʇɺʍ çʀʥʩʪʠʪʫʪ ʛʝʥʝʪʠʢʠ ʠ ʬʠʟʠʦʣʦʛʠʠè, ʛ.ɸʣʤʘʪʳ, ʂʘʟʘʭʩʪʘʥ 

 

ɸʥʥʦʪʘʮʠʷ. ʀʤʤʫʥʠʟʘʮʠʷ ʞʠʚʦʪʥʳʭ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʘʩʧʝʢʪʦʤ ʚʝʪʝʨʠʥʘʨʥʦʡ ʧʨʘʢʪʠʢʠ, 

ʥʘʧʨʘʚʣʝʥʥʳʤ ʥʘ ʧʦʚʳʰʝʥʠʝ ʠʭ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʠʥʬʝʢʮʠʦʥʥʳʤ ʟʘʙʦʣʝʚʘʥʠʷʤ. ʆʜʥʠʤ ʠʟ 

ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʠʤʤʫʥʠʟʘʮʠʠ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʣʠʘʥʪʠʛʝʥʦʚ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ 

ʨʘʟʚʠʪʴ ʠʤʤʫʥʠʪʝʪ ʧʨʦʪʠʚ ʥʝʩʢʦʣʴʢʠʭ ʚʦʟʙʫʜʠʪʝʣʝʡ ʦʜʥʦʚʨʝʤʝʥʥʦ. ɺ ʜʘʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ 

ʧʨʦʚʦʜʠʪʩʷ ʘʥʘʣʠʟ ʚʣʠʷʥʠʷ ʨʘʟʣʠʯʥʳʭ ʜʦʟ ʚʚʦʜʠʤʳʭ ʧʦʣʠʘʥʪʠʛʝʥʦʚ ʥʘ ʫʨʦʚʝʥʴ ʘʥʪʠʪʝʣ ʫ ʙʳʯʢʦʚ. 

ʇʦʥʠʤʘʥʠʝ ʜʦʟʦʟʘʚʠʩʠʤʦʛʦ ʦʪʚʝʪʘ ʥʘ ʘʥʪʠʛʝʥ ʤʦʞʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʫʣʫʯʰʠʪʴ ʨʘʟʨʘʙʦʪʢʫ ʚʘʢʮʠʥ ʠ 

ʤʝʪʦʜʦʚ ʧʨʦʬʠʣʘʢʪʠʢʠ ʠʥʬʝʢʮʠʦʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʫ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ. ɼʣʷ 

ʵʢʩʧʝʨʠʤʝʥʪʘ ʙʳʣʠ ʦʪʦʙʨʘʥʳ ʙʳʯʢʠ ʚʦʟʨʘʩʪʦʤ 2-3 ʛʦʜʘ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʥʘ ʪʨʠ ʛʨʫʧʧʳ. 

ʂʘʞʜʦʡ ʛʨʫʧʧʝ ʚʚʦʜʠʣʠ ʘʥʪʠʛʝʥ ʚ ʨʘʟʥʳʭ ʜʦʟʘʭ ʩ ʠʥʪʝʨʚʘʣʦʤ ʚ 7 ʜʥʝʡ ʚ ʪʝʯʝʥʠʝ 56 ʜʥʝʡ. ʀʟʫʯʝʥʠʝ 

ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ ʧʨʦʚʦʜʠʣʦʩʴ ʩ ʧʦʤʦʱʴʶ ʠʤʤʫʥʦʬʝʨʤʝʥʪʥʦʛʦ ʘʥʘʣʠʟʘ ʜʣʷ ʚʠʨʫʩʥʳʭ ʠʥʬʝʢʮʠʡ ʠ 

ʨʝʘʢʮʠʠ ʘʛʛʣʶʪʠʥʘʮʠʠ ʜʣʷ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʠʥʬʝʢʮʠʡ. ʈʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʜʦʟʳ 

ʘʥʪʠʛʝʥʦʚ ʥʘʙʣʶʜʘʝʪʩʷ ʨʦʩʪ ʪʠʪʨʘ ʘʥʪʠʪʝʣ ʚ ʢʨʦʚʠ ʞʠʚʦʪʥʳʭ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʜʦʟʦʟʘʚʠʩʠʤʦʤ 

ʠʤʤʫʥʥʦʤ ʦʪʚʝʪʝ. ʅʘʠʙʦʣʴʰʠʡ ʧʨʠʨʦʩʪ ʪʠʪʨʘ ʘʥʪʠʪʝʣ ʙʳʣ ʟʘʬʠʢʩʠʨʦʚʘʥ ʫ ʙʳʯʢʦʚ, ʢʦʪʦʨʳʤ 

ʚʚʦʜʠʣʠʩʴ ʘʥʪʠʛʝʥ ʚ ʤʘʢʩʠʤʘʣʴʥʳʭ ʜʦʟʘʭ. ʆʜʥʘʢʦ ʧʨʠ ʩʣʠʰʢʦʤ ʚʳʩʦʢʠʭ ʜʦʟʘʭ ʥʘʙʣʶʜʘʣʠʩʴ 

ʧʨʠʟʥʘʢʠ ʧʝʨʝʛʨʫʟʢʠ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ, ʯʪʦ ʧʨʠʚʝʣʦ ʢ ʩʥʠʞʝʥʠʶ ʘʢʪʠʚʥʦʩʪʠ ʘʥʪʠʪʝʣ. ʕʪʦ 

ʧʦʜʪʚʝʨʞʜʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʧʪʠʤʠʟʘʮʠʠ ʜʦʟʳ ʘʥʪʠʛʝʥʘ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʛʦ 

ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʦ, ʯʪʦ ʚʚʝʜʝʥʠʝ ʧʦʣʠʘʥʪʠʛʝʥʦʚ ʚ ʧʦʚʳʰʘʶʱʠʭ 

ʜʦʟʘʭ ʦʢʘʟʳʚʘʝʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʫʨʦʚʝʥʴ ʘʥʪʠʪʝʣ ʚ ʢʨʦʚʠ ʙʳʯʢʦʚ, ʧʨʠ ʵʪʦʤ ʩʫʱʝʩʪʚʫʝʪ 

ʦʧʪʠʤʘʣʴʥʘʷ ʜʦʟʠʨʦʚʢʘ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʥʘʠʙʦʣʝʝ ʚʳʨʘʞʝʥʥʦʛʦ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ. ɺʘʞʥʦ ʫʯʠʪʳʚʘʪʴ, 

ʯʪʦ ʩʣʠʰʢʦʤ ʙʦʣʴʰʠʝ ʜʦʟʳ ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ ʠʤʤʫʥʥʦʡ ʧʝʨʝʛʨʫʟʢʝ ʠ ʩʥʠʞʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʧʦʣʝʟʥʳʤʠ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʚʘʢʮʠʥ ʜʣʷ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ ʠ ʚ ʧʨʘʢʪʠʢʝ ʠʭ ʠʤʤʫʥʠʟʘʮʠʠ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ 

ʠʥʬʝʢʮʠʦʥʥʳʤ ʟʘʙʦʣʝʚʘʥʠʷʤ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʦʣʠʘʥʪʠʛʝʥ, ʠʤʤʫʥʠʟʘʮʠʷ, ʙʳʯʢʠ, ʘʥʪʠʪʝʣʘ, ʨʝʘʢʮʠʷ ʘʛʛʣʶʪʠʥʘʮʠʠ, ʪʠʪʨ 

ʘʥʪʠʪʝʣ, ʚʘʢʮʠʥʘʮʠʷ, ʠʥʬʝʢʮʠʦʥʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ. 
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1çϧʘʟʘϨ ʞʝʤʽʩ-ʢϺʢϺʥʽʩ Ϥʳʣʳʤʠ ʟʝʨʪʪʝʫ ʠʥʩʪʠʪʫʪʳè, ɾʐʉ, ɸʣʤʘʪʳ Ϩ., ʂʘʟʘʭʩʪʘʥ 

2çɾʘʟʢʝʥ ɾʠʝʤʙʘʝʚ ʘʪʳʥʜʘϤʳ ϧʘʟʘϨ Ϻʩʽʤʜʽʢ ϨʦʨϤʘʫ ʞϸʥʝ ʢʘʨʘʥʪʠʥ Ϥʳʣʳʤʠ ʟʝʨʪʪʝʫ ʠʥʩʪʠʪʫʪʳè 

ɾʐʉ, ɸʣʤʘʪʳ Ϩ., ϧʘʟʘϨʩʪʘʥ 

 

ɸשʜʘʪʧʘ. ɹװʛʽʥʛʽ ʪʘשʜʘ ץʘʨץʳʥʜʳ ʙʘץʰʘ ʦʪʳʨסʳʟʫ ʢʝʟʽʥʜʝ ʙʝʣʛʽʣʝʥʛʝʥ ʧʘʨʘʤʝʪʨʣʝʨʽ ʙʘʨ 

ʞʝʤʽʩ ʜʘץʳʣʜʘʨʳʥʳש ʞʦסʘʨʳ ʩʘʧʘʣʳ ʦʪʳʨסʳʟʫ ʤʘʪʝʨʠʘʣʳʥʘ װʣʢʝʥ ʤᴅʥ ʙʝʨʽʣʝʜʽ. ɹײʣ ʟʝʨʪʪʝʫʜʽש 

ʤʘץʩʘʪʳ ʙײʪʘץʪʘʣסʘʥ ʙʽʨʞʳʣʜʳץ ʘʣʤʘ ʘסʘʰʳʥʳש ʢᴇʰʝʪʪʝʨʽʥ ᴇʩʽʨʫ ʪʝʭʥʦʣʦʛʠʷʩʳʥ ʞʝʪʽʣʜʽʨʫ. ʄײʥʜʘʡ 

ʢᴇʰʝʪʪʝʨʜʽ ʘʣʫ ʙʽʨץʘʪʘʨ ʘʛʨʦʪʝʭʥʠʢʘʣʳץ ʰʘʨʪʪʘʨʜʳ ʝʩʢʝʨʛʝʥ ʞʘסʜʘʡʜʘ ʤװʤʢʽʥ ʙʦʣʘʜʳ. ɹײʣ ʤʘץʘʣʘʜʘ 

ʤʝʭʘʥʠʢʘʣʳץ ᴅʜʽʩʪʝʨ ʤʝʥ ʭʠʤʠʷʣʳץ ʟʘʪʪʘʨʜʳש ʙʽʨʞʳʣʜʳץ ʘʣʤʘ ʘסʘʰʳʥʳש ʢᴇʰʝʪʪʝʨʽʥʽש ʙײʪʘץʪʘʥʫ 

ʞᴅʥʝ ᴇʩʫ ʧʨʦʮʝʩʪʝʨʽʥʝ ʤʝʭʘʥʠʢʘʣʳץ ᴅʜʽʩʪʝʨ ʤʝʥ ʭʠʤʠʷʣʳץ ʟʘʪʪʘʨʜʳש ᴅʨʪװʨʣʽ ᴅʩʝʨʽ ʢᴇʨʩʝʪʽʣʛʝʥ. 

ɹʘʨʣʳץ ʟʝʨʪʪʝʣʛʝʥ ʘʛʨʦʪʝʭʥʠʢʘʣʳץ ᴅʜʽʩʪʝʨʜʽש ʽʰʽʥʜʝ, ʞʦסʘʨסʳ ʞʘסʳʥ ʪץײʳʨʪʳʧ ʞᴅʥʝ װʩʪʽשʛʽ 3-4 

ʞʘʧʳʨʘץʪʘʨʳʥ ʘʣʳʧ ʪʘʩʪʘʡ ʦʪʳʨʳʧ, ʞʘʧʳʨʘץ ʘʨץʳʣʳ ʙʝʨʽʣʝʪʽʥ ʕʧʠʥ ʞᴅʥʝ ʕʥʝʨʛʝʥ ʘʢʚʘʤʝʥ 

 ʳʥʘ ʙʘʡʣʘʥʳʩʪʳסʤʘʢʩʠʤʘʣʜʳ ʩʘʥʳ ʘʣʳʥʜʳ. ᴆʩʫ ʘʡʤʘ שʪʘʨʜʳץʪʘײʡʽʨʣʽʢ ʙװʦʨʝʢʪʝʥʜʽʨʛʝʥ ʢʝʟʜʝ, ʙץ

ʞʝʢʝʣʝʛʝʥ ʩʦʨʪʪʳץ ʪʝʣʽʪʫʰʽ ʢʦʤʙʠʥʘʮʠʷʣʘʨʳʥʳש ʙʽʨʣʝʩʢʝʥ ʤʝʭʘʥʠʢʘʣʳץ ᴅʜʽʩʪʝʨʜʽש  ʕʧʠʥ ʞᴅʥʝ 

ʕʥʝʨʛʝʥ ʘʢʚʘʤʝʥ ץʦʨʝʢʪʝʥʜʽʨʛʝʥ ʢʝʟʜʝ ʘʡʳʨʤʘʰʳʣʳץʪʘʨ ʘʥʳץʪʘʣʜʳ. MM106 ʪʝʣʽʪʫʰʽʩʽʥʜʝʛʽ 

çɺʦʩʭʦʜè ʩʦʨʪʳʥʜʘ ʚʝʛʝʪʘʮʠʷʣʳץ ʢʝʟʝשʥʽש ʦשʪʘʡʣʳ ʞʘסʜʘʡʳʥʜʘ ʞʦסʘʨסʳ ʞʘסʳʥ ʪץײʳʨʪʳʧ ʞᴅʥʝ 

 ʳʣʳ ʙʝʨʽʣʝʪʽʥ ʕʧʠʥ ʞᴅʥʝ ʕʥʝʨʛʝʥ ʘʢʚʘʤʝʥ ʝʢʽץʘʨ ץʪʘʨʳʥ ʘʣʳʧ ʪʘʩʪʘʧ, ʞʘʧʳʨʘץʛʽ 3-4 ʞʘʧʳʨʘשʩʪʽװ

ʨʝʪ ץʦʨʝʢʪʝʥʜʽʨʫ, ʙװʡʽʨʣʽʢ ᴇʨʢʝʥ ʩʘʥʳʥʳש ʘʡʪʘʨʣʳץʪʘʡ ᴇʩʫʽʥʝ ʳץʧʘʣ ʝʪʪʽ. ɹʘʨʣʳץ ʩʦʨʪʪʳץ ʪʝʣʽʪʫʰʽ 

ʢʦʤʙʠʥʘʮʠʷʣʘʨʳʥʜʘ ʘʛʨʦʪʝʭʥʠʢʘʣʳץ ᴅʜʽʩʪʝʨʜʽ ץʦʣʜʘʥʫסʘ ʙʘʡʣʘʥʳʩʪʳ, ʪʘʣʘʧʪʘʨסʘ ʩᴅʡʢʝʩ ʢʝʣʝʪʽʥ 

ʩʪʘʥʜʘʨʪʪʳ ʙײʪʘץʪʘʣסʘʥ ʘʣʤʘ ʢᴇʰʝʪʪʝʨʽʥʽש ᴇʥʽʤʜʽʣʽʛʽ 93-95% ײץʨʘʜʳ. 

ʊʽʨʝʢ ʩᴇʟʜʝʨ: ʙײʪʘץʪʘʣסʘʥ ʢᴇʰʝʪʪʝʨ, ʘʣʤʘ, ʩʦʨʪʪʳץ ʪʝʣʽʪʫʰʽ ʢʦʤʙʠʥʘʮʠʷʩʳ, ʘʛʨʦ ᴅʜʽʩʪʝʨ, 

ᴅʩʝʨ.  

 

ʂʽʨʽʩʧʝ. ɽʣʽʤʽʟʜʽש ʪײʨסʳʥʜʘʨʳʥ ᴇʟ ᴇʥʜʽʨʽʩʽʤʽʟʙʝʥ ʞʦסʘʨʳ ʩʘʧʘʣʳ ʞʝʤʽʩ-ʞʠʜʝʢ 

ᴇʥʽʤʜʝʨʽʤʝʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ ʙʘʩʪʳ ʤʘץʩʘʪ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɹʽʟʜʽש ʝʣʜʝ ᴇʥʝʨʢᴅʩʽʧʪʽʢ ʙʘʫ-

ʙʘץʰʘ ʰʘʨʫʘʰʳʣʳסʳ, ʥʝʛʽʟʽʥʝʥ, ᴇʪʢʝʥ סʘʩʳʨʜʳ20 ש-ʰʳ סʘʩʳʨʳʥʜʘ ʝʛʽʣʛʝʥ ʢװʰʪʽ ʪץײʳʤʜʳץ 

ʪʝʣʽʪʫʰʽʣʝʨʜʝ ᴅʣʽ ʜʝ ʵʢʩʪʝʥʩʠʚʪʽ ʪװʨʜʝ ʞװʟʝʛʝ ʘʩʳʨʳʣʘʜʳ.  

 .ʘʥʘ ʘʣʳʧ ʞʘʪʳʨס 10-15% שʪʘʨʜʳץʳ ʞʘʣʧʳ ʙʘסʩʪʘʥʜʘץʘʟʘפ ʳʥʜʳ ʝʛʽʥʜʽʢʪʝʨץʘʨפ

ʆʩʳסʘʥ ʩװʡʝʥʝ ʦʪʳʨʳʧ, ʞʝʤʽʩ-ʞʠʜʝʢ ᴇʥʜʽʨʽʩʽʥ ʘʨʪʪʳʨʫʜʳץ שʘʞʝʪʪʽ ʰʘʨʪʳ, ץʘʨץʳʥʜʳ 

ʪװʨʜʝʛʽ ʝʢʧʝʣʝʨʛʝ ʢᴇʰʫ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ 

ɿʘʤʘʥʘʫʠ ʪʳסʳʟ ʦʨʥʘʣʘʩץʘʥ ʘʣʤʘ ʘסʘʰʳʥʳש ʝʢʧʝʣʝʨʽʥ ײץʨʫ װʰʽʥ, ʘʟ ʢᴇʣʝʤʜʽ ʙᴇʨʽʢ 

ʙʘʩʳ ʙʘʨ ᴇʩʽʤʜʽʢʪʝʨʜʽש ʙʦʣʫʳ ץʘʞʝʪ [1, 2]. ɹײʣ ʤᴅʩʝʣʝʥʽ ʰʝʰʫʜʝ ʪʝʣʽʪʫʰʽʥʽש ʤᴅʥʽ ʙʘʩץʘ 

ʬʘʢʪʦʨʣʘʨʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ ʝש ʤʘשʳʟʜʳ ʙʦʣʜʳ. ʊʝʣʽʪʫʰʽʛʝ ʪʝʣʽʥʝʪʽʥ ʩʦʨʪʪʳש ᴅʨʪװʨʣʽ 

https://doi.org/10.52081/bkaku.2025.v75.i4.292
mailto:marina_4069@mail.ru
https://orcid.org/0000-0001-8190-835X
https://orcid.org/0009-0006-7289-5810
mailto:or.az85@mail.ru
https://orcid.org/0009-0005-5547-9965
mailto:aziza_niizr@mail.ru
https://orcid.org/


140  

ʩʠʧʘʪʪʘʤʘʣʘʨʳʥʘ ᴅʩʝʨʽ ʙʝʣʛʽʣʽ. ɹײʣ ʙʽʨץʘʪʘʨ ʘʚʪʦʨʣʘʨʜʳ[4 ,3] ש ʟʝʨʪʪʝʫʣʝʨʽʥʜʝ ʢᴇʨʽʥʽʩ ʪʘʫʳʧ, 

ᴇʩʽʤʜʽʢʪʝʨʜʽש ʪʽʨʰʽʣʽʢ ᴅʨʝʢʝʪʽ ʥʝʛʽʟʽʥʝʥ ʪʝʣʫ ʢʦʤʙʠʥʘʮʠʷʩʳʥʳש ʛʦʨʤʦʥʜʳץ ʙʝʣʩʝʥʜʽʣʽʛʽʤʝʥ 

ʘʥʳץʪʘʣʘʪʳʥʳʥ ʢᴇʨʩʝʪʝʜʽ, ʦסʘʥ ʪʝʣʽʪʫʰʽ ʪʽʢʝʣʝʡ ᴅʩʝʨ ʝʪʝʜʽ. ʊʝʣʽʪʫʰʽʥʽש ᴅʩʝʨʽʥʝʥ ʞʝʤʽʩ 

ᴇʩʽʤʜʽʢʪʝʨʽʥʽש ʤʝʪʘʙʦʣʠʟʤʽʥʜʝ ץʘʡʪʘ ײץʨʫ ʞװʨʝʜʽ. ʉʦʥʜʳץʪʘʥ ʜʘ ʪʝʣʽʪʫʰʽ ʦʣʘʨʜʳש ᴇʩʫʽ ʤʝʥ 

ʞʝʤʽʩ ʙʝʨʫʽʥ ʨʝʪʪʝʫʜʽש ʝץ שʦʣʞʝʪʽʤʜʽ ʞᴅʥʝ ʙʝʣʩʝʥʜʽ ײץʨʘʣʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ [5, 6]. 

ʂᴇʰʝʪʪʝʨ ʞʦסʘʨʳ ʩʘʧʘ ʩʪʘʥʜʘʨʪʪʘʨʳʥʘ ʩʘʡ ʙʦʣʫʳ ʢʝʨʝʢ, ʪʝʢ ʦʩʳ ʞʘסʜʘʡʜʘ סʘʥʘ 

ʝʢʧʝʣʝʨʜʽ ʪʠʽʤʜʽ ʧʘʡʜʘʣʘʥʫ ʤװʤʢʽʥ ʙʦʣʘʜʳ. ɾʝʤʽʩ ᴇʩʽʤʜʽʢʪʝʨʽʥʽש ʦʪʳʨסʳʟʫ ʤʘʪʝʨʠʘʣʳʥʳש 

ʩʘʧʘʩʳʥʳש ʥʝʛʽʟʛʽ ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥʝ ʩʘʙʘץʪʳש ʜʠʘʤʝʪʨʽ, ʢᴇʰʝʪʪʝʨʜʽש ʙʠʽʢʪʽʛʽ, ʙװʡʽʨʣʽʢ 

ʙײʪʘץʪʘʨʜʳש ʙʦʣʫʳ, ʩʦʥʜʘʡ-ʘץ ʞʘץʩʳ ʜʘʤʳסʘʥ ʪʘʤʳʨ ʞװʡʝʩʽ ʞʘʪʘʜʳ. ɾʦסʘʨʳʜʘ ʘʪʘʣסʘʥ 

ʧʘʨʘʤʝʪʨʣʝʨʜʽש ʽʰʽʥʜʝ ʦʪʳʨסʳʟʫ ʤʘʪʝʨʠʘʣʳʥʜʘ ʝʨʪʝʨʝʢ ʪʘʫʘʨʣʳץ ʞʝʤʽʩ ʙʝʨʫʜʽש ʙʘʩʪʘʣʫʳʥʘ 

ʘʣסʳʰʘʨʪʪʘʨ ʞʘʩʘʡʪʳʥ ʙװʡʽʨʣʽʢ ʙײʪʘץʪʘʨʜʳש ʙʦʣʫʳʥ ʘʪʘʧ ᴇʪʫ ʢʝʨʝʢ [7, 8, 9]. ʂᴇʰʝʪʪʽʢʪʝʛʽ 

ʢᴇʰʝʪʪʝʨʜʝʥ ʙװʡʽʨʣʽʢ ʙײʪʘץʪʘʨʜʳ ʘʣʫ װʰʽʥ ʙʽʨץʘʪʘʨ ʘʛʨʦʪʝʭʥʦʣʦʛʠʷʣʳץ ᴅʜʽʩʪʝʨ 

 :ᴅʜʽʩʪʝʨʽ ץʤʝʭʘʥʠʢʘʣʳ שᴇʨʢʝʥʛʝ ᴅʩʝʨ ʝʪʫʜʽ ץʘʥʜʘʨʳ - ʦʨʪʘʣʳסʢᴇʧ ʪʘʨʘ שʦʣʜʘʥʳʣʘʜʳ, ʝץ

ʦʨʪʘʣʳץ ᴇʨʢʝʥʥʽש ᴇʩʫ ʥװʢʪʝʩʽʥ ʪץײʳʨʪʫ ʞᴅʥʝ ʦʨʪʘʣʳץ ʙʝʣʩʝʥʜʽ ᴇʩʫ ʘʡʤʘסʳʥʜʘ 

ʞʘʧʳʨʘץʪʘʨʜʳ2-3 ש ʘʣʳʧ ʪʘʩʪʘʫ. ᴄʜʽʩʪʝʨʜʽש ʤᴅʥʽ ʘʧʠʢʘʣʴʜʳ װʩʪʝʤʜʽʢʪʽ ʞʝשʽʣʜʝʪʫ ʞᴅʥʝ 

ʘʢʩʠʣʘʨʣʳ ʙװʨʰʽʢʪʽש ᴇʩʫʽʥ ʙʝʣʩʝʥʜʽʨʫ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ [10-13]. ױʟʳʥʜʳסʳ ʙʦʡʳʥʰʘ 

ʩʘʙʘץʪʳש ᴇʩʫʽʥ ᴇʨʢʝʥ ײʰʳ ʤʝʥ ʞʘʩ ʞʘʧʳʨʘץʪʘʨ ᴇʥʜʽʨʝʪʽʥ ᴇʩʫ ʛʦʨʤʦʥʜʘʨʳ ʳʥʪʘʣʘʥʜʳʨʘʜʳ. 

ʂʝʬʝʣʴ ɺ. ʀ. ʤᴅʣʽʤʝʪʪʝʨʽ ʙʦʡʳʥʰʘ, ʘʫʢʩʠʥʜʝʨ ᴇʨʢʝʥʥʽש ʞʦסʘʨסʳ ʙᴇʣʽʛʽʥʜʝ ʰʦסʳʨʣʘʥסʘʥ. 

ɾʘʧʳʨʘץʪʘʨʜʳ ʞײʣסʘʥʥʘʥ ʢʝʡʽʥ, ᴇʨʢʝʥʥʽש ʞʦסʘʨסʳ ʞʘסʳʥʜʘסʳ ʘʫʢʩʠʥʜʝʨʜʽש ʤᴇʣʰʝʨʽ 

ʪᴇʤʝʥʜʝʡʜʽ [14]. ױʟʳʥʜʳסʳ ʙʦʡʳʥʰʘ ᴇʨʢʝʥʜʝʨʜʽש ᴇʩʫʽʥ ʳʥʪʘʣʘʥʜʳʨʫʤʝʥ ץʘʪʘʨ, ʘʫʢʩʠʥʜʝʨ 

ʦʩʳ ᴇʨʢʝʥʜʝʨʜʽש ʙײʪʘץʪʘʥʫʳʥ ʨʝʪʪʝʡʪʽʥʽʥ ʝʩʪʝ ײʩʪʘסʘʥ ʞᴇʥ. ɾʘʧʳʨʘץ ᴇʤʽʨʰʝשʜʽʛʽʥ 

ʪʦץʪʘʪʧʘסʘʥסʘ ʜʝʡʽʥ, ʦʣ ץʦʣʪʳץ ʘʩʪʳ ʙװʨʰʽʢʪʝʨʜʽש ᴇʩʫʽʥ ʪʝʞʝʡʜʽ. ʉʦʥʜʳץʪʘʥ ʞʘʧʳʨʘץʪʘʨʜʳש 

ʙʽʨ ʙᴇʣʽʛʽʥ ʘʣʳʧ ʪʘʩʪʘʫ ʥʝʤʝʩʝ ʦʣʘʨʜʳש ʟʘץʳʤʜʘʥʫʳ, ץʦʣʪʳץ ʘʩʪʳ ʙװʨʰʽʢʪʝʨʜʽש ʦʷʥʫʳʥʘ 

ʞᴅʥʝ ʙװʡʽʨʣʽʢ ᴇʨʢʝʥʜʝʨʜʽש ᴇʩʫʽʥʝ ᴅʢʝʣʝʜʽ. ɸʣʘʡʜʘ, ʙײʣ ᴅʜʽʩʪʽש ʪʠʽʤʜʽʣʽʛʽʥʝ ץʘʨʘʤʘʩʪʘʥ, 

ʙײʥʳש ʰʳסʳʥʳ ᴇʪʝ ʞʦסʘʨʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɾײʤʳʩʪʳש ʙײʣ ʪװʨʽʥ ץʦʣʤʝʥ ʞװʨʛʽʟʫ ʢʝʨʝʢ. 

ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʢʝʡʙʽʨ ʞײʤʳʩ ʞʘסʜʘʡʣʘʨʳʥʜʘ ץʘʞʝʪʪʽ ʥᴅʪʠʞʝʣʝʨʛʝ ץʦʣ ʞʝʪʢʽʟʫ װʰʽʥ 

 .ʤʢʽʥ [15, 16]װʘʞʝʪ.  ᴆʩʫ ʨʝʪʪʝʛʽʰʪʝʨʽʥ ʧʘʡʜʘʣʘʥʫ ʙʘʣʘʤʘ ʙʦʣʫʳ ʤץ ʘʡʪʘʣʘʫץ

ᴆʩʽʨʫ ʤʝʨʟʽʤʜʝʨʽʥ ץʳʩץʘʨʪʫ ʞᴅʥʝ ʢᴇʰʝʪʪʝʨʜʽש ᴇʟʽʥʜʽʢ ײץʥʳʥ ʪᴇʤʝʥʜʝʪʫ װʰʽʥ 

 ʳʰʪʳסʳʥʪʘʣʘʥʜʳʨ ץʪᴅʩʽʣʜʝʨʽ ʤʝʥ ʭʠʤʠʷʣʳ ץʤʝʭʘʥʠʢʘʣʳ שɿʀ" ɾʐʉ-ʜʝ ᴇʩʫʜʽנʘʟɾʂפ"

 .ʢᴇʰʝʪʪʝʨʜʽ ᴇʩʽʨʫ ʪʝʭʥʦʣʦʛʠʷʩʳ ᴅʟʽʨʣʝʥʫʜʝ ץʘʥ ʙʽʨ ʞʳʣʜʳסʪʘʣץʪʘײʦʣʜʘʥʘ ʦʪʳʨʳʧ, ʙץ

ʄʘʪʝʨʠʘʣʜʘʨ ʤʝʥ ᴅʜʽʩʪʝʨ. ɸʣʤʘ ʘסʘʰʳʥʳש ʙײʪʘץʪʘʣסʘʥ ʢᴇʰʝʪʪʝʨʽʥ ᴇʩʽʨʫ ʙʦʡʳʥʰʘ 

ʟʝʨʪʪʝʫʣʝʨ ɸʣʤʘʪʳ ʦʙʣʳʩʳ ʊʘʣסʘʨ ʘʫʜʘʥʳʥʳש "ʊʘʣסʘʨ" ɸʌ ʞʝʨʽʥʜʝ ʞװʨʛʽʟʽʣʜʽ. ɾʝʨ ʤʘʩʩʘʩʳ 

ʪʝשʽʟ ʜʝשʛʝʡʽʥʝʥ 1070 ʙʠʽʢʪʽʢʪʝ ʦʨʥʘʣʘʩץʘʥ. ʆʩʳ ʽʩ-ʰʘʨʘʥʳ ᴇʪʢʽʟʫ ʢʝʟʝשʽʥʜʝʛʽ 

ʤʝʪʝʦʨʦʣʦʛʠʷʣʳץ ʞʘסʜʘʡʣʘʨ ʟʝʨʪʪʝʣʝʪʽʥ ᴇשʽʨʛʝ ʪᴅʥ ײץʙʳʣʤʘʣʳ ʙʦʣʜʳ, ʝʩʝʧʪʽ ʢʝʟʝשʜʝʛʽ 

ʘʫʘʥʳש ʝש ʪᴇʤʝʥʛʽ ʪʝʤʧʝʨʘʪʫʨʘʩʳ ʊʘʣסʘʨ ʘʫʜʘʥʳʥʜʘ ʘץʧʘʥ ʘʡʳʥʜʘ ʪװʥʛʽ ʫʘץʳʪʪʘ-180ʉ ʜʝʡʽʥ 

ʙʦʣʜʳ, ʘʣ ʢװʥʜʽʟ ʦʣ +40ʉ ײץʨʘʜʳ. ɾʘʟסʳ ʢʝʟʝשʜʝʛʽ ʝש ʞʦסʘʨʳ ʪʝʤʧʝʨʘʪʫʨʘ ʰʽʣʜʝʜʝ ʘʡʳʥʜʘ 

ʙʦʣʜʳ, ʢװʥʜʽʟʛʽ ʫʘץʳʪʪʘ +400ʉ, ʪװʥʜʝ +150ʉ ʞʝʪʪʽ. ʄʝʪʝʦʨʦʣʦʛʠʷʣʳץ ʢᴇʨʩʝʪʢʽʰʪʝʨ ʙʦʡʳʥʰʘ 

2022 ʞʳʣʜʳש ʢᴇʢʪʝʤʛʽ ʢʝʟʝשʽ ᴅʜʝʪʪʝʥ ʪʳʩ ʞʳʣʳ ʞᴅʥʝ ײץʨסʘץ ʙʦʣʜʳ. ʆʩʳסʘʥ ʙʘʡʣʘʥʳʩʪʳ 

ʪʝʤʧʝʨʘʪʫʨʘ ʨʝʞʠʤʽ ʝʢʽ ʘʡʤʘץʪʘסʳ ʜᴅʩʪװʨʣʽ ʢᴇʨʩʝʪʢʽʰʪʝʨʜʝʥ ʢװʨʪ ʝʨʝʢʰʝʣʝʥʜʽ. ɸʡʤʘץʪʘסʳ 

ʞʘʫʳʥ-ʰʘʰʳʥ ʤᴇʣʰʝʨʽ ʙʽʨʢʝʣʢʽ ʝʤʝʩ, ʝʛʝʨ ʪʘʫ ʙᴇʣʽʛʽʥʜʝ ʞʳʣʳʥʘ 850-900 ʤʤ-ʛʝ ʜʝʡʽʥ ʪװʩʩʝ, 

ʦʥʜʘ ʞʘʟʳץ ʙᴇʣʽʛʽʥʜʝ ʙײʣ ʤᴅʥ 250-300 ʤʤ ʙʦʣʜʳ [17]. 

ɿʝʨʪʪʝʫ ʥʳʩʘʥʳ  ʦʨʪʘʰʘ ᴇʩʝʪʽʥ ץʘʟʘץʩʪʘʥʜʳץ ʩʝʣʝʢʮʠʷʩʳʥʳש ʢʣʦʥʜʳץ ʪʝʣʽʪʫʰʽʣʝʨʽ 

ɾʝʪʽʩʫ 5 ʞᴅʥʝ ʄʄ106 2 ʪװʨʽʤʝʥ ɺʦʩʭʦʜ ʞᴅʥʝ ɼᴅʫʨʝʥ ʘʣʤʘ ʩʦʨʪʪʘʨʳʥʳװ שʡʣʝʩʽʤʽ ʙʦʣʳʧ 

ʪʘʙʳʣʘʜʳ. ɸʛʨʦʪʝʭʥʠʢʘʣʳץ ᴅʜʽʩʪʝʨʜʽ ʟʝʨʪʪʝʫ ʙʘʨʳʩʳʥʜʘ ʞʦסʘʨסʳ ʞʘסʳʥ ʪץײʳʨʪʳʧ ʞᴅʥʝ 

 ʳʣʳ ʙʝʨʽʣʝʪʽʥ ʕʧʠʥʤʝʥ ʞᴅʥʝ ʕʥʝʨʛʝʥץʘʨ ץʪʘʨʳʥ ʘʣʳʧ ʪʘʩʪʘʧ, ʞʘʧʳʨʘץʛʽ 3-4 ʞʘʧʳʨʘשʩʪʽװ

ʘʢʚʘʤʝʥ  ץʦʨʝʢʪʝʥʜʽʨʫ ʙʽʨʛʝ ץʦʣʜʘʥʳʣʜʳ. ʊᴅʞʽʨʠʙʝʣʝʨ װʰ ʨʝʪ ץʘʡʪʘʣʘʥʜʳ, ʥײʩץʘʣʘʨʜʳ 

ʦʨʥʘʣʘʩʪʳʨʫ ʨʘʥʜʦʤʠʟʘʮʠʷʣʘʥʜʳ. ᴆʩʽʤʜʽʢʪʝʨʛʝ ʢװʪʽʤ ʞʝʤʽʩ ʜʘץʳʣʜʘʨʳʥʳש ʢᴇʰʝʪʪʝʨʽʥ 

ᴇʩʽʨʫʜʽש ʞʘʣʧʳ ץʘʙʳʣʜʘʥסʘʥ ʪʝʭʥʦʣʦʛʠʷʩʳ ʙʦʡʳʥʰʘ ʞװʟʝʛʝ ʘʩʳʨʳʣʜʳ. פʘʨʘʰʘ ʘʡʳʥʜʘ 

ʢᴇʰʝʪʪʝʨ ץʘʟʳʣʳʧ, ʪʘʫʘʨʣʳץ ʩʦʨʪʪʘʨ ʙʦʡʳʥʰʘ ʩײʨʳʧʪʘʣʳʧ, ᴇʣʰʝʥʽʧ, ץʦʡʤʘסʘ ʢᴇʤʽʣʜʽ. 

ɿʝʨʪʪʝʫʣʝʨ, ʝʩʝʧʪʝʨ, ʙʘץʳʣʘʫʣʘʨ, ʪʘʣʜʘʫʣʘʨ ʞᴅʥʝ ʜʝʨʝʢʪʝʨʜʽ ᴇשʜʝʫ ʞʝʤʽʩ ᴇʩʽʨʫʜʝ 

 ʜʝʫשᴇ ץʨʛʽʟʽʣʜʽ [18]. ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ ʩʪʘʪʠʩʪʠʢʘʣʳװʘʥ ᴅʜʽʩʪʝʤʝʛʝ ʩᴅʡʢʝʩ ʞסʘʙʳʣʜʘʥץ
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ʜʠʩʧʝʨʩʠʷʣʳץ ʪʘʣʜʘʫ ᴅʜʽʩʽʤʝʥ ʞװʟʝʛʝ ʘʩʳʨʳʣʜʳ [19].                    

ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ. ɾʝʤʽʩ ʜʘץʳʣʜʘʨʳʥʳש ʦʪʳʨסʳʟʫ ʤʘʪʝʨʠʘʣʳʥ ᴇʩʽʨʫ ʢʝʟʽʥʜʝ ᴅʨ 

ʩʦʨʪʪʳש ᴇʩʫ ʞᴅʥʝ ʜʘʤʫ ʝʨʝʢʰʝʣʽʢʪʝʨʽ ʢᴇʰʝʪʪʽʢʪʝʨʜʝ ʘʥʳץʪʘʣʘʜʳ. ɹʦʣʘʰʘץ ʞʝʤʽʩ 

ʝʢʧʝʣʝʨʽʥʽש ʝʨʪʝ ʧʽʩʫʽ ʤʝʥ ᴇʥʽʤʜʽʣʽʛʽ, ʦʪʳʨסʳʟʫ ʤʘʪʝʨʠʘʣʳʥʳש ʩʘʧʘʩʳʥʘ, ʜᴅʣʽʨʝʢ ʘʡʪʩʘץ, ʞʝʨ 

ʘʩʪʳ ʪʘʤʳʨ ʞװʡʝʩʽʥʝ סʘʥʘ ʝʤʝʩ, ʩʦʥʳʤʝʥ ץʘʪʘʨ ᴇʩʽʤʜʽʢʪʝʨʜʽש ʞʝʨ װʩʪʽ ʙᴇʣʽʛʽʥʽש ʩʘʧʘʣʳץ 

ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥʝ (ʙʠʽʢʪʽʛʽ, ʜʽשʽʥʽש ʜʠʘʤʝʪʨʽ, ʩʘʥʳ, ʙװʡʽʨʣʽʢ ᴇʨʢʝʥʜʝʨʜʽײ שʟʳʥʜʳסʳ ʤʝʥ 

ʙײʨʳʰʳ) ʙʘʡʣʘʥʳʩʪʳ. פʘʟʽʨʛʽ ʫʘץʳʪʪʘ ʢᴇʧʪʝʛʝʥ ײʩʳʥʳʩʪʘʨ ʤʝʥ ʘʛʨʦʪʝʭʥʠʢʘʣʳץ ʰʘʨʘʣʘʨ 

ᴅʟʽʨʣʝʥʜʽ, ʦʣʘʨʜʳץ שʦʣʜʘʥʳʣʫʳ ʦʪʳʨסʳʟʫ ʤʘʪʝʨʠʘʣʳʥʳש ʩʘʧʘʩʳʥ ʞʘץʩʘʨʪʫסʘ ʳץʧʘʣ ʝʪʝʜʽ. 

ɸʩʩʦʨʪʠʤʝʥʪʪʽ ʞʘשʘ ʩʦʨʪʪʘʨʤʝʥ װʥʝʤʽ ʪʦʣʳץʪʳʨʫ ᴅʨ ʩʦʨʪʪʳץ ʪʝʣʽʪʫʰʽ ʢʦʤʙʠʥʘʮʠʷʩʳʥʳש 

ᴇʩʫ ʞᴅʥʝ ʜʘʤʫ ʝʨʝʢʰʝʣʽʢʪʝʨʽʥ ʝʛʞʝʡ-ʪʝʛʞʝʡʣʽ ʟʝʨʪʪʝʫʜʽ, ʩʦʥʜʘʡ-ʘץ ץʘʨץʳʥʜʳ ʪʠʧʪʝʛʽ ʙʘץʪʘʨ 

 ʘʞʝʪץ ʜʝʫʜʽשʵʣʝʤʝʥʪʪʝʨʽʥ ᴇ שʳʟʫ ʤʘʪʝʨʠʘʣʳʥ ᴇʩʽʨʫ ʪʝʭʥʦʣʦʛʠʷʩʳʥʳסʰʽʥ ʩʘʧʘʣʳ ʦʪʳʨװ

ʝʪʝʜʽ. ɸʣʤʘ ʢᴇʰʝʪʪʝʨʽʥʜʝʛʽ ʤʝʭʘʥʠʢʘʣʳץ ᴅʜʽʩʪʝʨ ʤʝʥ ʞʘʧʳʨʘץ ʘʨץʳʣʳ ץʦʨʝʢʪʝʥʜʽʨʫʜʽש 

ʙʽʨʣʝʩʢʝʥ ᴅʩʝʨʽʥ ʟʝʨʪʪʝʫ ʙʦʡʳʥʰʘ ʞװʨʛʽʟʽʣʛʝʥ ʟʝʨʪʪʝʫʣʝʨ ʞʘʟʜʳש ʙʘʩʳʥʜʘ ʞװʨʛʽʟʽʣʜʽ. 

ʄʝʭʘʥʠʢʘʣʳץ ʞᴅʥʝ ʭʠʤʠʷʣʳץ ᴇשʜʝʫ ʤʘʫʩʳʤ ʘʡʳʥʳש ʩʦשʳʥʜʘ ᴇʩʽʤʜʽʢʪʝʨ 80 ʩʤ ʙʠʽʢʪʽʢʢʝ 

ʞʝʪʢʝʥʜʝ ʞװʨʛʽʟʽʣʜʽ. ʕʧʠʥ-ʵʢʩʪʨʘ, ʵʥʝʨʛʝʥ ʘʢʚʘ, ʦʤʫ ʨʦʩʪ ʭʠʤʠʷʣʳץ ʟʘʪʪʘʨ ץʦʣʜʘʥʳʣʜʳ.                                                  

ʕʧʠʥ-ʵʢʩʪʨʘ, ʵʥʝʨʛʝʥ ʘʢʚʘ, ʦʤʫ ʨʦʩʪ ʝʨʽʪʽʥʜʽʣʝʨʽʤʝʥ ץʘʡʪʘ ᴇשʜʝʫ ʰʽʣʜʝʥʽש ʦʨʪʘʩʳʥʜʘ 

ʙʽʨʽʥʰʽʩʽʥʝʥ 12-14 ʢװʥ ᴇʪʢʝʥ ʩʦש ʞװʨʛʽʟʽʣʜʽ.                            

ʊᴅʞʽʨʠʙʝ ʥײʩץʘʣʘʨʳ 

1. ᴆשʜʝʫʩʽʟ (ʙʘץʳʣʘʫ) (ײʰʳʥ ʪץײʳʨʪʫʩʳʟ, ᴇʩʽʤʜʽʢʪʽש ʞʦסʘʨסʳ ʞʘסʳʥ ʪץײʳʨʪʫ, װʩʪʽשʛʽ 

ʞʘסʳʥ ʪץײʳʨʪʫʤʝʥ ʞʦסʘʨסʳ ʞʘʧʳʨʘץʪʘʨʳʥ ʘʣʫ) 

2. ɸʣʤʘ ʘסʘʰʳʥʳש ᴇʨʢʝʥʜʝʨʽʥ ʕʧʠʥ-ʵʢʩʪʨʘʪʤʝʥ ᴇשʜʝʫ (ײʰʳʥ ʪץײʳʨʪʫʩʳʟ, ᴇʩʽʤʜʽʢʪʽש 

ʞʦסʘʨסʳ ʞʘסʳʥ ʪץײʳʨʪʫ, װʩʪʽשʛʽ ʞʘסʳʥ ʪץײʳʨʪʫʤʝʥ ʞʦסʘʨסʳ ʞʘʧʳʨʘץʪʘʨʳʥ ʘʣʫ) 

3. ɸʣʤʘ ʘסʘʰʳʥʳש ᴇʨʢʝʥʜʝʨʽʥ ʕʥʝʨʛʝʥ ɸʢʚʘʤʝʥ ᴇשʜʝʫ (ײʰʳʥ ʪץײʳʨʪʫʩʳʟ, ᴇʩʽʤʜʽʢʪʽש 

ʞʦסʘʨסʳ ʞʘסʳʥ ʪץײʳʨʪʫ, װʩʪʽשʛʽ ʞʘסʳʥ ʪץײʳʨʪʫʤʝʥ ʞʦסʘʨסʳ ʞʘʧʳʨʘץʪʘʨʳʥ ʘʣʫ) 

4. ɸʣʤʘ ʘסʘʰʳʥʳש ᴇʨʢʝʥʜʝʨʽʥ ʆʤʫ ʨʦʩʪʧʝʥ ᴇשʜʝʫ (ײʰʳʥ ʪץײʳʨʪʫʩʳʟ, ᴇʩʽʤʜʽʢʪʽש 

ʞʦסʘʨסʳ ʞʘסʳʥ ʪץײʳʨʪʫ, װʩʪʽשʛʽ ʞʘסʳʥ ʪץײʳʨʪʫʤʝʥ ʞʦסʘʨסʳ ʞʘʧʳʨʘץʪʘʨʳʥ ʘʣʫ) 

ɾװʨʛʽʟʽʣʛʝʥ ʟʝʨʪʪʝʫʣʝʨ ʙʘʨʳʩʳʥʜʘ ʟʝʨʪʪʝʣʛʝʥ ʩʦʨʪʪʘʨʜʳש ʢᴇʰʝʪʪʝʨʽ  ʙײʪʘץʪʘʥʫ 

ʜᴅʨʝʞʝʩʽ ʙʦʡʳʥʰʘ ʝʨʝʢʰʝʣʝʥʝʪʽʥʽ ʘʥʳץʪʘʣʜʳ, ʙʽʨ ʞʳʣʜʳץ ɺʦʩʭʦʜ ʩʦʨʪʳ ʙʽʨ ʙװʡʽʨʣʽʢ 

ʙײʪʘץʪʘʨʜʳ ʩʘʣʫ ץʘʙʽʣʝʪʽʤʝʥ ʝʨʝʢʰʝʣʝʥʜʽ, ʘʣ ɼʘʫʨʝʥ ʩʦʨʪʳʥʜʘ ʪʘʙʠסʠ ʙײʪʘץʪʘʥʫ ʤװʤʢʽʥʜʽʛʽ 

ʙʦʣʤʘʜʳ. ʄʝʭʘʥʠʢʘʣʳץ ᴅʜʽʩʪʝʨʜʽ ץʦʣʜʘʥʫ (װʩʪʽשʛʽ ʞʘסʳʥ ʪץײʳʨʪʫ ʞᴅʥʝ ʞʦסʘʨסʳ ʞʘסʳʥʳ3 ש-

4 ʞʘʧʳʨʘץʪʘʨʳʥ ʘʣʳʧ ʪʘʩʪʘʫ ʘʨץʳʣʳ) ʙʘץʳʣʘʫ ʥײʩץʘʩʳʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ ʟʝʨʪʪʝʣʛʝʥ 

ʩʦʨʪʪʳץ ʪʝʣʽʪʫʰʽ ʢʦʤʙʠʥʘʮʠʷʣʘʨʳʥʜʘ ʢᴇʰʝʪʪʝʨʜʽש ʙʠʽʢʪʽʛʽʥ ʪᴇʤʝʥʜʝʪʫʛʝ ʳץʧʘʣ ʝʪʪʽ. ᴆʩʫ 

ʢװʰʽ ʙʦʡʳʥʰʘ ʢᴇʰʝʪʪʽʢʪʝʨʜʽש ʝʢʽʥʰʽ ʪʘʥʘʙʳʥʜʘ ʦʣʘʨʜʳ ʞʦסʘʨʳ ᴇʩʝʪʽʥ ɼᴅʫʨʝʥ ʩʦʨʪʳ ʞᴅʥʝ 

ʦʨʪʘʰʘ ᴇʩʝʪʽʥ ɺʦʩʭʦʜ ʩʦʨʪʳʥ ʝʢʽ ʪʦʧץʘ ʙᴇʣʫʛʝ ʙʦʣʘʜʳ (1-ʩʫʨʝʪ). 

 

 
 

1-ʩʫʨʝʪ ï ɸʣʤʘʥʳש ʙʽʨ ʞʳʣʜʳץ ʢᴇʰʝʪʪʝʨʽʥʽש  ʙʠʽʢʪʽʛʽʥʝ ʤʝʭʘʥʠʢʘʣʳץ ᴅʜʽʩʪʝʨʜʽש ᴅʩʝʨʽ, ʩʤ 
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ʄʝʭʘʥʠʢʘʣʳץ ᴅʜʽʩʪʝʨʤʝʥ ʙʽʨʛʝ ʞʘʧʳʨʘץ ʘʨץʳʣʳ ץʦʨʝʢʪʝʥʜʽʨʫ ʘʣʤʘ ʢᴇʰʝʪʪʝʨʽʥʽש 

ʙʠʽʢʪʽʛʽʥʝ ʘʡʪʘʨʣʳץʪʘʡ ᴅʩʝʨ ʝʪʢʝʥ ʞʦץ.  

ɺʦʩʭʦʜ ʩʦʨʪʳʥʜʘ ʵʧʠʥ-ʵʢʩʪʨʘ, ʵʥʝʨʛʝʥ ʘʢʚʘ ʞᴅʥʝ ʦʤʫ ʨʦʩʪ ץʦʨʝʢʪʽʢ ʝʨʽʪʽʥʜʽʣʝʨʽʤʝʥ 

ʤʝʭʘʥʠʢʘʣʳץ ᴅʜʽʩʪʝʨʜʽש ʙʽʨʣʝʩʢʝʥ ᴇʟʘʨʘ ᴅʨʝʢʝʪʪʝʩʫ ʢʝʟʽʥʜʝ, ʙʘץʳʣʘʫ ʥײʩץʘʩʳʤʝʥ 

ʩʘʣʳʩʪʳʨסʘʥʜʘ ʢᴇʰʝʪʪʝʨʜʽש ʙʠʽʢʪʽʛʽʥʽש ʰʘʤʘʣʳ ᴇʩʫʽ ʙʘʡץʘʣʘʜʳ. 

ʄʝʭʘʥʠʢʘʣʳץ ᴅʜʽʩʪʝʨ ʞװʨʛʽʟʙʝʛʝʥ  ʥײʩץʘʜʘ ʙװʡʽʨʣʽʢ ʙײʪʘץʪʘʨʜʳש ʧʘʡʜʘ ʙʦʣʫʳ 

ʙʘʡץʘʣʤʘʜʳ. ʄʝʭʘʥʠʢʘʣʳץ ᴅʜʽʩʪʝʨʜʽ ץʦʣʜʘʥʘ ʦʪʳʨʳʧ ʦʨʪʘʣʳץ ᴇʪʢʽʟʛʽʰʢʝ ᴅʩʝʨ ʝʪʫ ʘʨץʳʣʳ 

ʙʘʨʣʳץ ʩʦʨʪʪʳץ ʪʝʣʽʪʫʰʽ ʢʦʤʙʠʥʘʮʠʷʣʘʨʳʥʳש ʙʽʨ ʞʳʣʜʳץ ʘʣʤʘ ʢᴇʰʝʪʪʝʨʽʥʜʝʛʽ ʙװʡʽʨʣʽʢ 

ᴇʨʢʝʥʜʝʨʽʥʽש ʩʘʥʳ ʘʨʪʪʳ. ɽʢʽ ᴅʜʽʩ ʪʝ ʢᴇʰʝʪʪʽʢʪʽש ʝʢʽʥʰʽ ʪʘʥʘʙʳʥʜʘסʳ ʩʦʨʪʪʳש ʙײʪʘץʪʘʣʫʳʥʘ 

ʦש ᴅʩʝʨ ʝʪʪʽ, ʙʽʨʘץ ʩʘʣʳʩʪʳʨʫ ʢʝʟʽʥʜʝ ʘʡʪʘʨʣʳץʪʘʡ ʘʡʳʨʤʘʰʳʣʳץʪʘʨ ʙʦʣʜʳ. ɾʦסʘʨʳ ʞʘסʳʥ 

ʪץײʳʨʪʫ  ɺʦʩʭʦʜ ʩʦʨʪʳʥʜʘ ɾʝʪʽʩʫ 5 ʪʝʣʽʪʫʰʽʩʽʥʜʝ 1 ʙװʡʽʨʣʽʢ ᴇʨʢʝʥʥʽש ʧʘʡʜʘ ʙʦʣʫʳʥʘ ʳץʧʘʣ 

ʝʪʪʽ, ʘʣ ɼᴅʫʨʝʥ ʩʦʨʪʳʥʜʘ 106 ʄʄ ʪʝʣʽʪʫʰʽʩʽʥʜʝ 2,7 ʜʝʡʽʥ ʞʝʪʪʽ. 

ʄʝʭʘʥʠʢʘʣʳץ ᴅʜʽʩʪʝʨʜʽש ʝש ᴅʣʩʽʟ ᴅʩʝʨʽ ɺʦʩʭʦʜ ʩʦʨʪʳʥʳש ɾʝʪʽʩʫ 5 ʪʝʣʽʪʫʰʽʩʽʥʜʝ 

ʙʘʡץʘʣʜʳ. ɾʦסʘʨסʳ ʞʘסʳʥ ʪץײʳʨʪʳʧ, װʩʪʽשʛʽ 3-4 ʞʘʧʳʨʘץʪʘʨʳʥ ʘʣʳʧ ʪʘʩʪʘסʘʥ ɺʦʩʭʦʜ 

ʩʦʨʪʳʥʳש MM106 ʪʝʣʽʪʫʰʽʩʽʥʜʝ ʢװʰʪʽ ᴅʩʝʨʤʝʥ ʝʨʝʢʰʝʣʝʥʜʽ. ɹײʣ ʥײʩץʘʜʘ ʙװʡʽʨʣʽʢ ᴇʨʢʝʥʥʽש 

ʩʘʥʳʥʳ2,6 ש ʜʘʥʘסʘ ʜʝʡʽʥ ᴇʩʫʽ ʙʘʡץʘʣʜʳ, ʙײʣ ʞʘʡ סʘʥʘ ʞʦסʘʨʳ ʞʘסʳʥ ʪץײʳʨʪץʘʥʥʘʥ 1,4 ʝʩʝ 

ʘʨʪʳץ. ɸʣʤʘ ʘסʘʰʳʥʳש ʙʽʨ ʞʳʣʜʳץ ʢᴇʰʝʪʪʝʨʽʥʽש ʙײʪʘץʪʘʥʫ ʜᴅʨʝʞʝʩʽ ʙʦʡʳʥʰʘ ᴅʨʪװʨʣʽ 

ʤʝʭʘʥʠʢʘʣʳץ ᴅʜʽʩʪʝʨʜʽש ᴅʩʝʨʽʥʝ ʙʘʡʣʘʥʳʩʪʳ, ʟʝʨʪʪʝʣʛʝʥ ʩʦʨʪʪʳץ ʪʝʣʽʪʫʰʽʣʝʨ 

ʢʦʤʙʠʥʘʮʠʷʣʘʨʳʥ ʝʢʽ ʪʦʧץʘ ʙᴇʣʫʛʝ ʙʦʣʘʜʳ: ᴅʣʩʽʟ ʙײʪʘץʪʘʣסʘʥ ɺʦʩʭʦʜ ʩʦʨʪʳʥʳש ʄʄ106 

ʪʝʣʽʪʫʰʽʩʽʥʜʝ, ɺʦʩʭʦʜʪʳש ɾʝʪʽʩʫʜʘ 5 ʪʝʣʽʪʫʰʽʩʽʥʜʝ; ʦʨʪʘʰʘ ʙײʪʘץʪʘʣסʘʥ ɼᴅʫʨʝʥ ʩʦʨʪʳʥʳש 

ʄʤ106 ʞᴅʥʝ ɾʝʪʽʩʫ 5 ʪʝʣʽʪʫʰʽʩʽʥʜʝ (2-ʩʫʨʝʪ). 

 

 
2-ʩʫʨʝʪ ï ʄʝʭʘʥʠʢʘʣʳץ ᴅʜʽʩʪʝʨʜʽש ʧʘʡʜʘ ʙʦʣסʘʥ ʙװʡʽʨʣʽʢ ᴇʨʢʝʥʜʝʨʜʽש ʩʘʥʳʥʘ ᴅʩʝʨʽ 

 

ɾʘʧʳʨʘץ ʘʨץʳʣʳ ץʦʨʝʢʪʝʥʜʽʨʫʜʽ ʤʝʭʘʥʠʢʘʣʳץ ᴅʜʽʩʪʝʨʤʝʥ ʙʽʨʛʝ ץʦʣʜʘʥʫ, ʢᴇʰʝʪʪʽʢʪʝʛʽ 

ʘʣʤʘ ʢᴇʰʝʪʪʝʨʽʥʽש ʙײʪʘץʪʘʣʫʳʥʘ ᴅʨʪװʨʣʽ ᴅʩʝʨ ʝʪʪʽ. ɾʝʢʝ ᴇשʜʝʫʣʝʨ ʤʝʥ ʩʦʨʪʪʘʨ ʙʦʡʳʥʰʘ 

ʙװʡʽʨʣʽʢ ᴇʨʢʝʥʜʝʨ ʩʘʥʳʥʳש ʰʘʤʘʣʳ ᴇʩʫʽ ʙʘʡץʘʣʜʳ: ʄʄ106 ʪʝʣʽʪʫʰʽʩʽʥ ɼᴅʫʨʝʥ ʩʦʨʪʳʥʜʘ 

ʕʧʠʥ ʝʨʽʪʽʥʜʽʩʽʤʝʥ ץʦʨʝʢʪʝʥʜʽʨʫ ʢʝʟʽʥʜʝ; ʄʄ106 ʪʝʣʽʪʫʰʽʩʽʥ ɼᴅʫʨʝʥ ʞᴅʥʝ ɺʦʩʭʦʜ 

ʩʦʨʪʪʘʨʳʥʜʘ ʮʠʨʢʦʥʤʝʥ ץʦʨʝʢʪʝʥʜʽʨʛʝʥ ʢʝʟʽʥʜʝ; ʄʄ106 ʪʝʣʽʪʫʰʽʩʽʥ ɼᴅʫʨʝʥ ʩʦʨʪʳʥʜʘ 

ʢʘʨʙʘʤʠʜ ʝʨʽʪʽʥʜʽʩʽʤʝʥ ץʨʝʢʪʝʥʜʽʨʫ ʢʝʟʽʥʜʝ (3-ʩʫʨʝʪ). 
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 ʳʨʪʫץײʰʳʥ ʪױ

ʄʄ106 ʪʝʣʽʪʫʰʽʩʽʥʽש 

ʞʦסʘʨʳ ʞʘסʳʥ ʪץײʳʨʪʫ

ʄʄ106 ʪʝʣʽʪʫʰʽʩʽʥʽש 

ʞʦסʘʨʳ ʞʘסʳʥ ʪץײʳʨʪʫ ʞᴅʥʝ 

3-4 ʞʘʧʳʨʘסʳʥ ʘʣʫ

ʅʉʈ
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3-ʩʫʨʝʪ ï ʇʘʡʜʘ ʙʦʣסʘʥ ʙװʡʽʨʣʽʢ ᴇʨʢʝʥ ʩʘʥʳʥʘ ʤʝʭʘʥʠʢʘʣʳץ ᴅʜʽʩʪʝʨʤʝʥ  ʙʽʨʛʝ ʞʘʧʳʨʳץ 

ʘʨץʳʣʳ ʙʝʨʽʣʝʪʽʥ ץʦʨʝʢʪʽʢ ʝʨʪʽʥʜʽʣʝʨʜʽש ᴅʩʝʨʽ 

 

ɹʘʩץʘ ʥײʩץʘʣʘʨʜʘסʳ ᴇʟʘʨʘ ᴅʨʝʢʝʪʪʝʩʫ ʙʽʨ ʞʳʣʜʳץ ʘʣʤʘ ʢᴇʰʝʪʪʝʨʽʥʜʝʛʽ ʙװʡʽʨʣʽʢ 

ᴇʨʢʝʥʜʝʨʜʽש ʩʘʥʳʥʳש ʘʡʪʘʨʣʳץʪʘʡ ᴇʩʫʽʥʝ ʥʝʤʝʩʝ ʪᴇʤʝʥʜʝʫʽʥʝ ʳץʧʘʣ ʝʪʧʝʜʽ (1-ʢʝʩʪʝ). 

 
1-ʢʝʩʪʝ ï ᴄʨ ʪװʨʣʽ ʪʝʣʽʪʫʰʽʣʝʨʜʝ ʙʽʨ ʞʳʣʜʳץ ʘʣʤʘ ʢᴇʰʝʪʪʝʨʽʥʜʝ ʞʘʧʳʨʘץ ʘʨץʳʣʳ ץʦʨʝʢʪʝʥ-

ʜʽʨʫʤʝʥ ʤʝʭʘʥʠʢʘʣʳץ ᴅʜʽʩʪʝʨʜʽש ʙװʡʽʨʣʽʢ ᴇʨʢʝʥʜʝʨʜʽש ʝʨʪʝ ʧʘʡʜʘ ʙʦʣʫʳʥʘ ᴅʩʝʨʽ (2022-2024 ʞʞ.) 

 

ʊʝʣʽʪʫʰʣʝʨ  ʍʠʤʠʷʣʳץ ᴅʜʽʩʪʝʨ, ɸ ʄʝʭʘʥʠʢʘʣʳץ ᴅʜʽʩʪʝʨ, ɺ ʆʨʪʘʰʘ, ɸ  

ɽʨʪʝ ʧʘʡʜʘ ʙʦʣʘʪʳʥ ʙװʡʽʨʣʽʢ ᴇʨʢʝʥʜʝʨʜʽש ʩʘʥʳ 

ɼᴅʫʨʝʥ/ʄʄ106  

ᴆשʜʝʫʩʽʟ  2,7 3,5 3,1 

ʕʧʠʥ-ʵʢʩʪʨʘʪ 2,9 4,3 3,6 

ʎʠʨʢʦʥ 3,0 3,6 3,3 

ʂʘʨʙʘʤʠʜ 2,7 3,7 3,2 

ʆʨʪʘʰʘ  2,8 3,8  

ʅʉʈ0,05 0,5 

ɼᴅʫʨʝʥ/ɾʝʪʽʩʫ 5 

ᴆשʜʝʫʩʽʟ  2,3 3,2 2,7 

ʕʧʠʥ-ʵʢʩʪʨʘʪ 1,9 3,2 2,5 

ʎʠʨʢʦʥ 2,2 2,9 2,5 

ʂʘʨʙʘʤʠʜ 1,9 2,6 2,2 

ʦʨʪʘʰʘ 2,1 3,0  

ʅʉʈ0,05 2,1 

ɺʦʩʭʦʜ/ʄʄ106  

ᴆשʜʝʫʩʽʟ  1,2 2,6 1,9 

ʕʧʠʥ-ʵʢʩʪʨʘʪ 1,5 2,2 1,8 

ʎʠʨʢʦʥ 1,6 2,5 2,0 

ʂʘʨʙʘʤʠʜ 1,2 2,3 1,7 

ʆʨʪʘʰʘ  1,4 2,4  

ʅʉʈ0,05 0,5 

ɺʦʩʭʦʜ/ɾʝʪʽʩʫ 5 

      ᴆשʜʝʫʩʽʟ  1,0 1,6 1,3 

ʕʧʠʥ-ʵʢʩʪʨʘʪ 0,9 1,3 1,1 

ʎʠʨʢʦʥ 0,8 1,4 1,1 

ʂʘʨʙʘʤʠʜ 0,9 1,3 1,1 

ʆʨʪʘʰʘ  0,9 1,4  

ʅʉʈ0,05 0,5 
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ᴆשʜʝʫʩʽʟ (ʙʘץʳʣʘʫ) 

ʕʧʠʥ-ʵʢʩʪʨʘ 

ʎʠʨʢʦʥ

ʂʘʨʙʘʤʠʜ
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ɸʣʤʘ ʘסʘʰʳʥʳש ʙʽʨ ʞʳʣʜʳץ ʢᴇʰʝʪʪʝʨʽʥʝ ʤʝʭʘʥʠʢʘʣʳץ ᴅʜʽʩʪʝʨʜʽ ץʦʣʜʘʥסʘʥ ʢʝʟʜʝ, ʦʩʳ 

ʝʢʽ ᴅʜʽʩʪʽש ʝʨʪʝ ʧʘʡʜʘ ʙʦʣʘʪʳʥ ʙװʡʽʨʣʽʢ ᴇʨʢʝʥʜʝʨʜʽש ʰʳסʫ ʙײʨʳʰʳʥʘ ᴅʨ ʪװʨʣʽ ᴅʩʝʨʽ 

ʙʘʡץʘʣʜʳ. ɾʦסʘʨʳ ʞʘסʳʥ ʪץײʳʨʪץʘʥ ʢʝʟʽʥʜʝ ʙײʪʘץʪʘʨʜʳש ʘʟ ʩʘʥʳ סʘʥʘ ʝʤʝʩ, ʩʦʥʳʤʝʥ ץʘʪʘʨ 

ʰʳסʫ ʙײʨʳʰʳ ʩװʡʽʨ ʙʦʣסʘʥʳ ʜʘ ʙʘʡץʘʣʜʳ. ʄʄ106 ʞᴅʥʝ ɾʝʪʽʩʫ 5 ʪʝʣʽʪʫʰʽʣʝʨʽʥʽש ɺʦʩʭʦʜ 

ʩʦʨʪʳʥʜʘ ʰʳסʫʳ 40Áʉ-ʪʘʥ ʪᴇʤʝʥ ʙʦʣʜʳ, ʙײʣ ʦʜʘʥ ᴅʨʽ ץʘʣʳʧʪʘʩʫʳʥʘ ץʦʣʘʡʩʳʟ, ʩʦʥʜʘʡ ʘץ 

ʦשʪʘʡʣʳ ʰʳסʫ ʙײʨʳʰʪʘʨʳʥ ʘʣʫ װʰʽʥ ץʦʩʳʤʰʘ ᴅʜʽʩʪʝʨ ץʘʞʝʪ. ɾʝʪʽʩʫ 5 ʪʝʣʽʪʫʰʽʩʽʥʜʝʛʽ 

ɼᴅʫʨʝʥ ʩʦʨʪʳʥʳש ʰʳסʫ ʙײʨʳʰʳ ʨץײʩʘʪ ʝʪʽʣʛʝʥ ʞᴅʥʝ 47,1Áʉ  ʪʝש ʙʦʣסʘʥ, ɼᴅʫʨʝʥ ʩʦʨʪʳʥʳש 

ʄʄ106 ʪʝʣʽʪʫʰʽʩʽʥʜʝ  66,5Áʉ-ץʘ ʪʝש ʙʦʣʜʳ. תʩʪʽשʛʽ ʞʘסʳʥ ʪץײʳʨʪʫ ʞᴅʥʝ ʞʦסʘʨסʳ 3-4 

ʞʘʧʳʨʘץʪʘʨʳʥ ʘʣʳʧ ʪʘʩʪʘʫ ʙװʡʽʨʣʽʢ ᴇʨʢʝʥʜʝʨʜʽש ʦʨʪʘʰʘ ʩʘʥʳʥʳש ʘʨʪʫʳʥʘ סʘʥʘ ʝʤʝʩ, 

ʩʦʥʳʤʝʥ ץʘʪʘʨ ʦʣʘʨʜʳש ʰʳסʫ ʙײʨʳʰʳʥʳײ שʣסʘʶʳʥʘ ʳץʧʘʣ ʝʪʪʽ. ɹײʣ ʄʝʭʘʥʠʢʘʣʳץ ᴅʜʽʩ 

ɼᴅʫʨʝʥ/ʄʄ106 ʩʦʨʪʪʳץ ʪʝʣʽʪʫʰʽ ʢʦʤʙʠʥʘʮʠʷʩʳʥ ץʦʩʧʘסʘʥʜʘ, ʙʘʨʣʳץ ʟʝʨʪʪʝʣʛʝʥ ʩʦʨʪʪʳץ 

ʪʝʣʽʪʫʰʽ ʢʦʤʙʠʥʘʮʠʷʣʘʨʳʥʳש ʞʦסʘʨסʳ ʞʘסʳʥ ץʘʨʘʧʘʡʳʤ ʪץײʳʨʪʫʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ ʰʳסʫ 

ʙײʨʳʰʳʥ ʘʨʪʪʳʨʫסʘ ʳץʧʘʣ ʝʪʪʽ: ɼᴅʫʨʝʥ / ɾʝʪʽʩʫ 5 47,1Áʉ - 54,4Áʉ ʜʝʡʽʥ; ɺʦʩʭʦʜ/ʄʄ1056 

38Áʉ-53,9Áʉ ʜʝʡʽʥ; ɺʦʩʭʦʜ / ɾʝʪʽʩʫ 5 38,9Áʉ-56,5Áʉ ʜʝʡʽʥ (2-ʢʝʩʪʝ). 

 

2-ʢʝʩʪʝ ï ɹʽʨ ʞʳʣʜʳץ ʢᴇʰʝʪʪʝʨʜʝʛʽ ʝʨʪʝ ʧʘʡʜʘ ʙʦʣʘʪʳʥ ʙװʡʽʨʣʽʢ ᴇʨʢʝʥʜʝʨʜʽש ʰʳסʫ  ʙײʨʳʰʳʥʘ 

ʞʘʧʳʨʘץ ʘʨץʳʣʳ ʙʝʨʽʣʝʪʽʥ ץʦʨʝʢʪʽʢ ʝʨʪʽʪʽʥʜʽʣʝʨʤʝʥ ʤʝʥ ʤʝʭʘʥʠʢʘʣʳץ ᴅʜʽʩʪʝʨʜʽש ᴅʩʝʨʽ (2022-

2024 ʞʞ.) 

 

ʉʦʨʪʪʳץ/ʪʝʣʽʪʫʰʽ ʍʠʤʠʷʣʳץ ᴅʜʽʩʪʝʨ, ɸ ʄʝʭʘʥʠʢʘʣʳץ ᴅʜʽʩʪʝʨ, ɺ ʆʨʪʘʰʘ, ɸ 

ɽʨʪʝ ʧʘʡʜʘ ʙʦʣʘʪʳʥ ʙװʡʽʨʣʽʢ ᴇʨʢʝʥʜʝʨʜʽש ʰʳסʫ ʙײʨʳʰʳ 

ɼᴅʫʨʝʥ/ʄʄ106  

ᴆשʜʝʫʩʽʟ  66,5 63,7 65,1 

ʕʧʠʥ-ʵʢʩʪʨʘʪ 63,9 68,2 66,0 

ʎʠʨʢʦʥ 62,0 68,2 65,1 

ʂʘʨʙʘʤʠʜ 57,4 68,6 63,0 

ʆʨʪʘʰʘ  62,4 67,2  

ʅʉʈ0,05 5,9 

ɼᴅʫʨʝʥ/ɾʝʪʽʩʫ 5 

ᴆשʜʝʫʩʽʟ  47,1 54,4 50,7 

ʕʧʠʥ-ʵʢʩʪʨʘʪ 46,3 55,3 50,8 

ʎʠʨʢʦʥ 45,1 55,3 50,2 

ʂʘʨʙʘʤʠʜ 49,4 54,6 52,0 

ʆʨʪʘʰʘ  47,0 54,9  

ʅʉʈ0,05 3,6 

ɺʦʩʭʦʜ/ʄʄ106  

ᴆשʜʝʫʩʽʟ  38,0 53,9 45,9 

ʕʧʠʥ-ʵʢʩʪʨʘʪ 53,4 56,8 55,1 

ʎʠʨʢʦʥ 40,1 56,7 48,4 

ʂʘʨʙʘʤʠʜ 47,0 57,2 52,1 

     ʆʨʪʘʰʘ  44,6 56,1  

ʅʉʈ0,05 5,4 

ɺʦʩʭʦʜ/ɾʝʪʽʩʫ 5 

ᴆשʜʝʫʩʽʟ  38,9 56,5 47,7 

ʕʧʠʥ-ʵʢʩʪʨʘʪ 45,2 56,0 50,6 

ʎʠʨʢʦʥ 46,5 56,3 51,4 

ʂʘʨʙʘʤʠʜ 42,6 57,0 49,8 

ʆʨʪʘʰʘ  43,3 56,4  

ʅʉʈ0,05 3,1 

 

ʍʠʤʠʷʣʳץ ᴇשʜʝʫʣʝʨʜʽ ʤʝʭʘʥʠʢʘʣʳץ ᴅʜʽʩʪʝʨʤʝʥ ʙʽʨʛʝ ץʦʣʜʘʥʫ ʘʣʤʘ ʘסʘʰʳʥʳש ʙʽʨ 

ʞʳʣʜʳץ ʢᴇʰʝʪʪʝʨʽʥʜʝʛʽ ʙװʡʽʨʣʽʢ ᴇʨʢʝʥʜʝʨʜʽש ʰʳסʫ ʙײʨʳʰʳʥʘ ʘʡʪʘʨʣʳץʪʘʡ ᴅʩʝʨ ʝʪʧʝʜʽ. 

ɾʘʧʳʨʘץ ʘʨץʳʣʳ ץʦʨʝʢʪʝʥʜʽʨʫ ʙʘʨʣʳץ ʟʝʨʪʪʝʣʛʝʥ ʩʦʨʪʪʳץ ʪʝʣʽʪʫʰʽ ʢʦʤʙʠʥʘʮʠʷʣʘʨʳʥʳש 

ʰʳסʫ ʙײʨʳʰʳʥʳש ʰʘʤʘʣʳ ᴇʩʫʽʥʝ ʳץʧʘʣ ʝʪʪʽ, ʘʣ ʄʄ106 ʪʝʣʽʪʫʰʽʩʽʥʽש ɺʦʩʭʦʜ ʩʦʨʪʳʥʜʘ 

ʕʧʠʥ-ʵʢʩʪʨʘ ʝʨʽʪʽʥʜʽʩʽʤʝʥ ᴇשʜʝʫ ʢʝʟʽʥʜʝ ʙײʣ ʢᴇʨʩʝʪʢʽʰʪʽ45,9 שÁʉ ʙʘץʳʣʘʫ ʥײʩץʘʩʳʤʝʥ 

ʩʘʣʳʩʪʳʨסʘʥʜʘ 55,1Áʉ ʜʝʡʽʥ ʘʡʪʘʨʣʳץʪʘʡ ᴇʩʫʽ ʙʘʡץʘʣʜʳ.  

ɾʘʧʳʨʘץ ʘʨץʳʣʳ ץʦʨʝʢʪʝʥʜʽʨʝʪʽʥ ʕʧʠʥ-ʵʢʩʪʨʘ, ʮʠʨʢʦʥ ʞᴅʥʝ ʢʘʨʙʘʤʠʜ ʝʨʽʪʽʥʜʽʣʝʨʜʽ 
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ʤʝʭʘʥʠʢʘʣʳץ ᴅʜʽʩʪʝʨʤʝʥ ʙʽʨʛʝ ᴇשʜʝʫ, ʙʘʨʣʳץ ʩʦʨʪʪʳץ ʪʝʣʽʪʫʰʽ ʢʦʤʙʠʥʘʮʠʷʣʘʨʳʥʜʘסʳ 

ʙװʡʽʨʣʽʢ ᴇʨʢʝʥʜʝʨʜʽײ שʟʳʥʜʳסʳʥʘ ʞᴅʥʝ ʞʝʨ ʙʝʪʽʥʝʥ ʙʽʨʽʥʰʽ ʙײʪʘץʪʳש ʦʨʥʘʣʘʩʫʳʥʘ 

ʘʡʪʘʨʣʳץʪʘʡ ᴅʩʝʨ ʝʪʧʝʜʽ. ɹײʣ ʢᴇʨʩʝʪʢʽʰʪʝʨ ʢᴇʙʽʥʝʩʝ ʘʣʤʘ ʘסʘʰʳʥʳש ʙʽʨ ʞʳʣʜʳץ 

ʢᴇʰʝʪʪʝʨʽʥʝ ᴅʩʝʨ ʝʪʫʜʽש ʤʝʭʘʥʠʢʘʣʳץ ᴅʜʽʩʪʝʨʽʥ ץʦʣʜʘʥʫסʘ ʙʘʡʣʘʥʳʩʪʳ ʙʦʣʜʳ. תʩʪʽשʛʽ ʞʘסʳʥ 

ʪץײʳʨʪʳʧ, ʞʦסʘʨסʳ 3-4 ʞʘʧʳʨʘץʪʘʨʳʥ ʘʣʳʧ ʪʘʩʪʘʫʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ, ʞʦסʘʨʳ ʞʘסʳʥ 

ʪץײʳʨʪʫ ʥײʩץʘʩʳʥʜʘ ʙװʡʽʨʣʽʢ ʙײʪʘץʪʘʨʜʳש ʝװ שʣʢʝʥ ײʟʳʥʜʳסʳ ʞᴅʥʝ ʙʽʨʽʥʰʽ ʙװʡʽʨʣʽʢ 

ʙײʪʘץʪʘʨʜʳש ʞʦסʘʨʳ ʦʨʥʘʣʘʩʫʳ ʙʘʡץʘʣʜʳ (4-ʩʫʨʝʪ). 

 

            
4-ʩʫʨʝʪ ï ɼᴅʫʨʝʥ ʩʦʨʪʳʥʳש ʘʣʤʘ ʢᴇʰʝʪʪʝʨʽʥʝ ʤʝʭʘʥʠʢʘʣʳץ ᴅʜʽʩʪʝʨʜʽש ᴅʩʝʨʽ  

 

ʄʄ106 ʪʝʣʽʪʫʰʽʩʽʥʽש ɼᴅʫʨʝʥ ʞᴅʥʝ ɺʦʩʭʦʜ ʩʦʨʪʪʘʨʳʥʜʘ, ʩʦʥʜʘʡ ʘץ ɾʝʪʽʩʫ 5 

ʪʝʣʽʪʫʰʽʩʽʥʽש ɼᴅʫʨʝʥ ʩʦʨʪʳʥʜʘ ʘʨʦʪʝʭʥʠʢʘʣʳץ ᴅʜʽʩʪʝʨʜʽ ץʦʣʜʘʥʫסʘ ʙʘʡʣʘʥʳʩʪʳ, ʢᴇʰʝʪʪʝʨʛʝ 

 ʳʤʳסʰʳ שʘʥ ʘʣʤʘ ʢᴇʰʝʪʪʝʨʽʥʽסʪʘʣץʪʘײʘ ʩᴅʡʢʝʩ ʢʝʣʝʪʽʥ ʩʪʘʥʜʘʨʪʪʳ ʙסʦʡʳʣʘʪʳʥ ʪʘʣʘʧʪʘʨץ

 .ʨʘʜʳײץ % 93-95

 ʢᴇʧ ʝʨʪʝ ʧʘʡʜʘ ʙʦʣʘʪʳʥ שʘʣʤʘ ʢᴇʰʝʪʪʝʨʽʥʜʝ ʝ ץʦʨʳʪʳʥʜʳ: ʆʩʳʣʘʡʰʘ, ʙʽʨ ʞʳʣʜʳפ

ʙװʡʽʨʣʽʢ ᴇʨʢʝʥʜʝʨʜʽ ʘʣʫ װʰʽʥ, ʘʣʤʘ ʘסʘʰʳʥʳ80 ש ʩʤ ʞʝʪʢʝʥ ʢʝʟʜʝ ʞʦסʘʨסʳ ʞʘסʳʥ ʪץײʳʨʪʳʧ, 

 ʘʜʘץʩײʣ ʥײʪʠʽʤʜʽ ᴅʜʽʩ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɹ שʪʘʨʳʥ ʘʣʳʧ ʪʘʩʪʘʫ ʝץʛʽ 3-4 ʞʘʧʳʨʘשʩʪʽװ

 ʪʝʣʽʪʫʰʽ ץʩʦʨʪʪʳ ץʘʥʜʘ, ʟʝʨʪʪʝʣʛʝʥ ʙʘʨʣʳסʳʨʪʫʤʝʥ ʩʘʣʳʩʪʳʨץײʳʥ ʪסʳ ʞʘסʘʨסʘʨʘʧʘʡʳʤ ʞʦץ

ʢʦʤʙʠʥʘʮʠʷʣʘʨʳʥʳש ʙʠʽʢʪʽʢʪʝʨʽʥʽש ʙʽʨ ץʘʣʳʧʪʳ ʪᴇʤʝʥʜʝʫʽʤʝʥ ץʘʪʘʨ, ʙװʡʽʨʣʽʢ ᴇʨʢʝʥʜʝʨʜʽש 

ʰʳסʫ ʙײʨʳʰʳʤʝʥ ʦʨʪʘʰʘ ʩʘʥʳʥʳש ʘʨʪץʘʥʳ ʘʥʳץʪʘʣʜʳ.  

ɾʘʧʳʨʘץ ʘʨץʳʣʳ ʙʝʨʽʣʝʪʽʥ ץʦʨʝʢʪʽʢ ᴇʩʫ ʨʝʪʪʝʛʽʰ ʪʳשʘʡʪץʳʰʪʘʨʳʥ ץʦʣʜʘʥʫ ʙʠʦʤʝʪ-

ʨʠʷʣʳץ ʢᴇʨʩʝʪʢʽʰʪʝʨʜʽש ʘʨʪʫʳʥʘ ʳץʧʘʣ ʝʪʪʽ. ɾʘʧʳʨʘץ ʘʨץʳʣʳ ʙʝʨʽʣʝʪʽʥ ʕʧʠʥ ʞᴅʥʝ ʕʥʝʨʛʝʥ 

ʘʢʚʘ ʝʨʽʪʽʥʜʽʣʝʨʽʤʝʥ ץʦʨʝʢʪʝʥʜʽʨʫ  MM106 ʪʝʣʽʪʫʰʽʩʽʥʽש ɺʦʩʭʦʜ ʩʦʨʪʳʥʜʘ ʰʘʤʘʣʳ ʙʦʣʩʘ ʜʘ, 

ʜʽשʥʽש ʜʠʘʤʝʪʨʽʥʽש ᴇʩʫʽʥʝ ʞᴅʥʝ ʝʨʪʝ ʧʘʡʜʘ ʙʦʣʘʪʳʥ ʙװʡʽʨʣʽʢ ᴇʨʢʝʥʥʽש ʩʘʥʳʥʘ ʦש ᴅʩʝʨ ʝʪʪʽ. 

-ʳ ʤʠʥʠʩʪʨʣʽʛʽסʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳ ʘʫʳʣ ʰʘʨʫʘʰʳʣʳץʘʟʘפ ʘʣʘץʘʨʞʳʣʘʥʜʳʨʫ. ʄʘפ

ʥʽש ʙʘסʜʘʨʣʘʤʘʣʳץ-ʤʘץʩʘʪʪʳץ ץʘʨʞʳʣʘʥʜʳʨʫ ʘʷʩʳʥʜʘ BR22884599 çɾʝʤʽʩ-ʞʠʜʝʢ ʜʘץʳʣ-

ʜʘʨʳ ʤʝʥ ʞװʟʽʤʥʽש ʢᴇʨʩʝʪʽʣʛʝʥ ʧʘʨʘʤʝʪʨʣʝʨʽ ʙʘʨ ʞʘשʘ ʩʦʨʪʪʘʨʳʥ ʞʘʩʘʫ, ʟʘʤʘʥʘʫʠ ᴅʜʽʩʪʝʤʝʥʽ 

 ʊɾנ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥ ᴅʟʽʨʣʝʫè ץʪʳץʘʡʤʘ שʘʨʳ ᴇʥʽʤʜʽ ʝʢʧʝʣʝʨʜʽסʦʣʜʘʥʘ ʦʪʳʨʳʧ, ʞʦץ

ʰʝשʙʝʨʽʥʜʝ ʜʘʡʳʥʜʘʣʜʳ, 2024-2026 ʞ. 
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ɸʥʥʦʪʘʮʠʷ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʧʨʠ ʟʘʢʣʘʜʢʝ ʠʥʪʝʥʩʠʚʥʦʛʦ ʩʘʜʘ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ 

ʫʜʝʣʷʝʪʩʷ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʤʫ ʧʦʩʘʜʦʯʥʦʤʫ ʤʘʪʝʨʠʘʣʫ ʧʣʦʜʦʚʳʭ ʢʫʣʴʪʫʨ ʩ ʟʘʜʘʥʥʳʤʠ 

ʧʘʨʘʤʝʪʨʘʤʠ. ʎʝʣʴʶ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʠ ʚʳʨʘʱʠʚʘʥʠʷ 

ʨʘʟʚʝʪʚʣʝʥʥʳʭ ʦʜʥʦʣʝʪʥʠʭ ʩʘʞʝʥʮʝʚ ʷʙʣʦʥʠ. ʇʦʣʫʯʝʥʠʝ ʪʘʢʠʭ ʩʘʞʝʥʮʝʚ ʚʦʟʤʦʞʥʦ ʧʨʠ ʩʦʙʣʶʜʝʥʠʠ 

ʨʷʜʘ ʫʩʣʦʚʠʡ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʦʢʘʟʘʥʦ ʨʘʟʣʠʯʥʦʝ ʚʣʠʷʥʠʝ ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʨʠʝʤʦʚ ʠ ʭʠʤʠʯʝʩʢʠʭ 

ʧʨʝʧʘʨʘʪʦʚ ʥʘ ʚʝʪʚʣʝʥʠʝ ʠ ʨʦʩʪʦʚʳʝ ʧʨʦʮʝʩʩʳ ʦʜʥʦʣʝʪʥʠʭ ʩʘʞʝʥʮʝʚ ʷʙʣʦʥʠ. ʉʨʝʜʠ ʚʩʝʭ ʠʟʫʯʝʥʥʳʭ 

ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ ʧʨʠʝʤʦʚ, ʤʘʢʩʠʤʘʣʴʥʦʝ ʯʠʩʣʦ ʙʦʢʦʚʳʭ ʨʘʟʚʝʪʚʣʝʥʠʡ ʙʳʣʦ ʧʦʣʫʯʝʥʦ ʧʨʠ 

ʧʨʦʱʠʧʳʚʘʥʠʠ ʚʝʨʭʫʰʢʠ ʠ ʫʜʘʣʝʥʠʠ ʚʝʨʭʥʠʭ 3-4 ʣʠʩʪʦʚʳʭ ʧʣʘʩʪʠʥ ʩʦʚʤʝʩʪʥʦ ʩ ʥʝʢʦʨʥʝʚʳʤʠ 

ʦʙʨʘʙʦʪʢʘʤʠ ʕʧʠʥʦʤ ʠ ʕʥʝʨʛʝʥ ʘʢʚʘ. ʋʩʪʘʥʦʚʣʝʥʳ ʨʘʟʣʠʯʠʷ ʚ ʨʝʘʢʮʠʠ ʦʪʜʝʣʴʥʳʭ ʩʦʨʪʦ-ʧʦʜʚʦʡʥʳʭ 

ʢʦʤʙʠʥʘʮʠʡ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʝʛʠʦʥʘ ʧʨʦʠʟʨʘʩʪʘʥʠʷ ʥʘ ʩʦʚʤʝʩʪʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʤʝʭʘʥʠʯʝʩʢʠʭ 

ʧʨʠʝʤʦʚ ʩ ʥʝʢʦʨʥʝʚʳʤʠ ʦʙʨʘʙʦʪʢʘʤʠ. ʋ ʩʦʨʪʘ ɺʦʩʭʦʜ ʥʘ ʧʦʜʚʦʝ ʄʄ106 ʧʨʠ ʦʧʪʠʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ 

ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʜʚʫʢʨʘʪʥʳʝ ʥʝʢʦʨʥʝʚʳʝ ʦʙʨʘʙʦʪʢʠ ʕʧʠʥʦʤ ʠ ʕʥʝʨʛʝʥ ʘʢʚʘ ʩʦʚʤʝʩʪʥʦ ʩ 

ʧʨʦʱʠʧʳʚʘʥʠʝʤ ʚʝʨʭʫʰʢʠ ʠ ʫʜʘʣʝʥʠʝʤ ʚʝʨʭʥʠʭ 3-4 ʣʠʩʪʦʚʳʭ ʧʣʘʩʪʠʥ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʜʦʩʪʦʚʝʨʥʦʤʫ 

ʫʚʝʣʠʯʝʥʠʶ ʢʦʣʠʯʝʩʪʚʘ ʙʦʢʦʚʳʭ ʧʦʙʝʛʦʚ. ɺʳʭʦʜ ʩʪʘʥʜʘʨʪʥʳʭ ʨʘʟʚʝʪʚʣʝʥʥʳʭ ʩʘʞʝʥʮʝʚ ʷʙʣʦʥʠ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʪʨʝʙʦʚʘʥʠʷʤ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ ʧʨʠʝʤʦʚ ʥʘ ʚʩʝʭ 

ʩʦʨʪʦ-ʧʦʜʚʦʡʥʳʭ ʢʦʤʙʠʥʘʮʠʷʭ ʩʦʩʪʘʚʠʣ 93-95%.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʘʟʚʝʪʚʣʝʥʥʳʝ ʩʘʞʝʥʮʳ, ʷʙʣʦʥʷ, ʩʦʨʪʦ-ʧʦʜʚʦʡʥʳʝ ʢʦʤʙʠʥʘʮʠʠ, 

ʘʛʨʦʧʨʠʝʤʳ. 
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Annotation. Today, when laying an intensive garden, great importance is paid to high-quality 

planting material of fruit crops with specified parameters. The purpose of this study is to improve the 

technology of growing branched annual apple seedlings. Obtaining such seedlings is possible if  a number of 

conditions are met. This article shows the different effects of mechanical techniques and chemicals on the 

branching and growth processes of annual apple seedlings. Among all the studied agrotechnical techniques, 

the maximum number of lateral branches was obtained by pinching the tip and removing the upper 3-4 leaf 

plates together with non-root treatments with Epin and Energen aqua. Differences in the reaction of 

individual cultivar-rootstock combinations, depending on the region of growth, to the combined effect of 

mechanical techniques with non-root treatments have been established. In the Voskhod variety on the 

MM106 rootstock, under optimal conditions of the growing season, two-fold non-root treatments with Epin 

and Energen aqua, together with pinching the tip and removing the upper 3-4 leaf plates, contributed to a 

significant increase in the number of lateral shoots. The yield of standard branched apple seedlings that meet 

the requirements depending on the use of agrotechnical techniques in all variety-rootstock combinations was 

93-95%. 

Keywords: branched seedlings, apple tree, variety-rootstock combinations, agricultural practices. 
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ɸשʜʘʪʧʘ. ɹײʣ ʟʝʨʪʪʝʫʜʝ ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳʥʜʘ ץʦʣʜʘʥʫסʘ ʘʨʥʘʣסʘʥ ʙʠʦʢʦʤʧʦʟʠʪʪʽʢ 

ʛʠʜʨʦʛʝʣʴʜʝʨʜʽש ʬʠʟʠʢʘ-ʭʠʤʠʷʣʳץ ʞᴅʥʝ ʘʛʨʦʥʦʤʠʷʣʳץ ץʘʩʠʝʪʪʝʨʽ ʢʝʰʝʥʜʽ ʪװʨʜʝ ʟʝʨʪʪʝʣʜʽ. 

ɻʠʜʨʦʛʝʣʴʜʝʨ ʛʠʜʨʦʣʠʟʜʝʥʛʝʥ ʧʦʣʠʘʢʨʠʣʦʥʠʪʨʠʣ (ɻʀʇɸʅ) ʞᴅʥʝ ʥʘʪʨʠʡ ʢʘʨʙʦʢʩʠʤʝʪʠʣʮʝʣʣʶʣʦʟʘʩʳ 

(ʂʄʎ) ʥʝʛʽʟʽʥʜʝ ʩʠʥʪʝʟʜʝʣʽʧ, ʦʣʘʨʜʳש ʽʩʽʥʫ ʜᴅʨʝʞʝʩʽ, ʩʫ ײʩʪʘʫ ץʘʙʽʣʝʪʽ ʤʝʥ ʤʝʭʘʥʠʢʘʣʳץ 

ʪײʨʘץʪʳʣʳסʳ ʘʥʳץʪʘʣʜʳ. ʉʠʥʪʝʟ ʥᴅʪʠʞʝʣʝʨʽ ʙʦʡʳʥʰʘ ʝש ʪʠʽʤʜʽ ʛʠʜʨʦʛʝʣʴ ײץʨʘʤʳ ɻʀʇɸʅ/ʂʄʎ = 

 ʩʪʘʫײ ʥʥʝʥ ʢʝʡʽʥʛʽ ʩʫװʘʨʳ ʽʩʽʥʫ ʜᴅʨʝʞʝʩʽʤʝʥ (580 ʛ/ʛ) ʞᴅʥʝ 7 ʢסʘʪʳʥʘʩʳ ʙʦʣʳʧ ʪʘʙʳʣʜʳ, ʦʣ ʞʦץ 70/30

 ʘʩʠʝʪʪʝʨʽץ ץʳ ʤʝʭʘʥʠʢʘʣʳסʜʘʡʳʥʜʘסʞʘ ץʪʦʧʳʨʘ שʘʙʽʣʝʪʽʤʝʥ (85%) ʝʨʝʢʰʝʣʝʥʜʽ. ɻʠʜʨʦʛʝʣʴʜʝʨʜʽץ

ʟʝʨʪʪʝʣʽʧ, ʙʘʣʰʳץʪʳ ʪʦʧʳʨʘץʪʘ ײץʨʳʣʳʤʥʳש ʪײʨʘץʪʳʣʳסʳ 180 ʢװʥʛʝ ʜʝʡʽʥ ʩʘץʪʘʣʘʪʳʥʳ ʘʥʳץʪʘʣʜʳ.  

ɸʫʳʣ ʰʘʨʫʘʰʳʣʳץ ʪᴅʞʽʨʠʙʝʣʝʨʽ ʛʠʜʨʦʛʝʣʴʜʝʨʜʽש ʪʦʧʳʨʘץʪʳש ʬʠʟʠʢʘʣʳץ ʧʘʨʘʤʝʪʨʣʝʨʽʥʝ 

ʘʡʪʘʨʣʳץʪʘʡ ᴅʩʝʨ ʝʪʝʪʽʥʽʥ ʢᴇʨʩʝʪʪʽ: ʜʘʣʘʣʳץ ʳʣסʘʣ ʩʳʡʳʤʜʳʣʳסʳ 46,4% ʘʨʪʪʳ, ʩʫ ᴇʪʢʽʟʛʽʰʪʽʛʽ 37,8% 

ʪᴇʤʝʥʜʝʜʽ, ʘʣ ᴅʣʩʽʨʝʫ ʳʣסʘʣʜʳʣʳסʳ 50% ʢᴇʙʝʡʜʽ. ɻʠʜʨʦʛʝʣʴ ײץʨʘʤʳʥʜʘ ʠʥʢʘʧʩʫʣʷʮʠʷʣʘʥסʘʥ 

ʪʳשʘʡʪץʳʰʪʘʨʜʳש (ʘʟʦʪ, ʬʦʩʬʦʨ, ʢʘʣʠʡ) ʙᴇʣʽʥʫ ʪʠʽʤʜʽʣʽʛʽ ʞʦסʘʨʳ ʙʦʣʳʧ, 30 ʢװʥ ʽʰʽʥʜʝ 70-80% 

ʜʝשʛʝʡʽʥʜʝ ʞװʟʝʛʝ ʘʩʪʳ, ʘʣ ʧʘʡʜʘʣʘʥʫ ʪʠʽʤʜʽʣʽʛʽ 82-85% ʘʨʘʣʳסʳʥʜʘ ʙʦʣʜʳ. ᴆʩʽʤʜʽʢ ᴇʩʽʨʫ 

ʪᴅʞʽʨʠʙʝʣʝʨʽ ʢᴇʨʩʝʪʢʝʥʜʝʡ, ʛʠʜʨʦʛʝʣʴ ʝʥʛʽʟʫ (0,3%) ᴇʩʽʤʜʽʢʪʝʨʜʽש ʙʠʽʢʪʽʛʽʥ 20,4%, ʜᴅʥ ʤʘʩʩʘʩʳʥ 

17,4%, ᴇʥʽʤʜʽʣʽʢ 30,2%, ʘʣ ʘץʫʳʟ ʤᴇʣʰʝʨʽ 13,3% ʘʨʪʪʳ.  

ʉʦʥʳʤʝʥ ץʘʪʘʨ, ᴅʨʪװʨʣʽ ʘʫʳʣʰʘʨʫʘʰʳʣʳץ ʜʘץʳʣʜʘʨʳʥʜʘ (ʙʠʜʘʡ, ʞװʛʝʨʽ, ʤʘץʪʘ, ʢᴇʢᴇʥʽʩʪʝʨ) 

ʛʠʜʨʦʛʝʣʴ ץʦʣʜʘʥʫ ᴇʥʽʤ ᴇʩʽʤʽʥ 25-40%, ʩʫ װʥʝʤʜʝʫʜʽ 30-50% ʜʝשʛʝʡʽʥʜʝ ץʘʤʪʘʤʘʩʳʟ ʝʪʪʽ. ɾʘʣʧʳ ʘʣ-

 שʳʰʪʘʨʜʳץʘʡʪשʘ, ʪʳסʩʘʨʪʫץʘʩʠʝʪʪʝʨʽʥ ʞʘץ ץʩʫ-ʬʠʟʠʢʘʣʳ שʪʳץʦʣʜʘʥʫ ʪʦʧʳʨʘץ ʘʥʜʘ, ʛʠʜʨʦʛʝʣʴʜʝʨʜʽס

ʪʠʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫסʘ ʞᴅʥʝ ʩʫ ʨʝʩʫʨʩʪʘʨʳʥ װʥʝʤʜʝʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ.  

ʊʽʨʝʢ ʩϺʟʜʝʨ: ʛʠʜʨʦʛʝʣʴ, ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ, ʪʦʧʳʨʘץ, ʳʣסʘʣʜʳ ײʩʪʘʫ ץʘʙʽʣʝʪʽ, ʽʩʽʥʫ 

ʜᴅʨʝʞʝʩʽ, ʪʳשʘʡʪץʳʰ ʪʠʽʤʜʽʣʽʛʽ, ʜʘץʳʣ ᴇʥʽʤʜʽʣʽʛʽ, ʩʫʜʳ װʥʝʤʜʝʫ. 

 

ʂʽʨʽʩʧʝ. ɾʝʜʝʣ ʢʣʠʤʘʪʪʳץ ᴇʟʛʝʨʽʩʪʝʨ ʬʦʥʳʥʜʘ ʪʦʧʳʨʘץʪʘʨʜʳש ʜʝʛʨʘʜʘʮʠʷʩʳ ʤʝʥ 

ʰᴇʣʝʡʪʪʝʥʫ ʤᴅʩʝʣʝʩʽ ʙʘʨסʘʥ ʩʘʡʳʥ ᴇʟʝʢʪʽ ʞᴅʥʝ סʘʣʘʤʜʳץ ʩʠʧʘʪץʘ ʠʝ ʙʦʣʫʜʘ. ɹױױ-ʥʳש ɸʟʳץ-

ʪװʣʽʢ ʞᴅʥʝ ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ ײʡʳʤʳʥʳש (ʌɸʆ) ʙʘסʘʣʘʫʳ ʙʦʡʳʥʰʘ, ᴅʣʝʤʜʝʛʽ ʪʦʧʳʨʘץʪʘʨ-

ʜʳש ʰʘʤʘʤʝʥ 33%-ʳ ᴅʨʪװʨʣʽ ʜʝʛʨʘʜʘʮʠʷ ʪװʨʣʝʨʽʥʝ ײʰʳʨʘסʘʥ, ʞʳʣ ʩʘʡʳʥ 24 ʤʠʣʣʠʘʨʜ 

ʪʦʥʥʘסʘ ʜʝʡʽʥ ײץʥʘʨʣʳ ʪʦʧʳʨʘץ ץʘʙʘʪʳ ʞʦסʘʣʫʜʘ [1,2]. ɹײʣ ʧʨʦʮʝʩʪʝʨ ᴇʥʽʤʜʽʣʽʢʪʽש ʪᴇʤʝʥ-

ʜʝʫʽʤʝʥ, ʘʟʳץ-ʪװʣʽʢ ʞᴅʥʝ ʩʫ ץʘʫʽʧʩʽʟʜʽʛʽʥʽש ʰʠʝʣʝʥʽʩʫʽʤʝʥ, ץʦʨʰʘסʘʥ ʦʨʪʘ ʩʘʧʘʩʳʥʳש ʥʘʰʘʨ-

ʣʘʫʳʤʝʥ ʞᴅʥʝ ʙʠʦʣʦʛʠʷʣʳץ ᴅʨʪװʨʣʽʣʽʢʪʽץ שʳʩץʘʨʫʳʤʝʥ ץʘʪʘʨ ʞװʨʝʜʽ. ᴄʩʽʨʝʩʝ, ʙײʣ ʪײʨסʳʜʘ 

 ʥʜʘ ʘʛʨʦʣʘʥʜʰʘʬʪʪʘʨ ʩʫײʪʘʨ ʦʩʘʣ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ, ʤץʘʡʤʘ ץʘסʨײץ ʞᴅʥʝ ʞʘʨʪʳʣʘʡ ץʘסʨײץ

ʪʘʧʰʳʣʳסʳʥʘ ײʰʳʨʘʧ, ʠʥʪʝʥʩʠʚʪʽ ʞʝʨ ʧʘʡʜʘʣʘʥʫ ʤʝʥ ʢʣʠʤʘʪʪʳץ ʪײʨʘץʩʳʟʜʳץʪʘʥ ʟʘʨʜʘʧ 

ʰʝʛʫʜʝ [3,4]. 

ʊʦʧʳʨʘץ ʙʘʣʘʥʩʳʥʳש ʙײʟʳʣʫʳʥʘ ʳץʧʘʣ ʝʪʝʪʽʥ ʥʝʛʽʟʛʽ ʬʘʢʪʦʨʣʘʨ ʦʨʪʘʰʘ ʞʳʣʜʳץ 

https://doi.org/10.52081/bkaku.2025.v75.i4.293
http://orchid.org/0000-0002-1316-5854
mailto:gani5@mail.ru
mailto:jain_0404@mail.ru
mailto:aidarali@mail.ru
https://www.scopus.com/redirect.uri?url=https://orcid.org/0000-0001-8708-2608&authorId=56708896900&origin=AuthorProfile&orcId=0000-0001-8708-2608&category=orcidLink
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ʪʝʤʧʝʨʘʪʫʨʘʣʘʨʜʳש ᴇʩʫʽ, ײץʨסʘץʰʳʣʳץ ʢʝʟʝשʜʝʨʽʥʽש ʞʠʽʣʝʫʽ, ʞʘʫʳʥ-ʰʘʰʳʥʥʳש ʪʝשʩʽʟ 

ʪʘʨʘʣʫʳ ʞᴅʥʝ ʙʫʣʘʥʫ ʜʝשʛʝʡʽʥʽש ʘʨʪʫʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʄײʥʜʘʡ ʞʘסʜʘʡʜʘ ʜᴅʩʪװʨʣʽ 

ʤʝʣʠʦʨʘʮʠʷ ʤʝʥ ʘʛʨʦʥʦʤʠʷʣʳץ ᴅʜʽʩʪʝʨ ʞʠʽ ʞʝʪʢʽʣʽʢʩʽʟ ʪʠʽʤʜʽ ʙʦʣʘʜʳ. ɹײʟʳʣסʘʥ ʪʦʧʳʨʘץ 

ʬʫʥʢʮʠʷʣʘʨʳʥ ץʘʣʧʳʥʘ ʢʝʣʪʽʨʽʧ, ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ ᴇʥʜʽʨʽʩʽʥʽש ʢʣʠʤʘʪʪʳץ ᴇʟʛʝʨʽʩʪʝʨʛʝ 

ʪᴇʟʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫסʘ ץʘʙʽʣʝʪʪʽ ʠʥʥʦʚʘʮʠʷʣʳץ, ʪײʨʘץʪʳ ʞᴅʥʝ ʵʢʦʣʦʛʠʷʣʳץ ץʘʫʽʧʩʽʟ 

ʰʝʰʽʤʜʝʨʜʽ ʝʥʛʽʟʫ ץʘʞʝʪʪ [5,6]. 

 ʙʽʨʽ ï שʳʪʪʘʨʜʳסʧʝʨʩʧʝʢʪʠʚʘʣʳ ʙʘ שʳ ʝסʘʟʽʨʛʽ ʘʛʨʦʙʠʦʪʝʭʥʦʣʦʛʠʷʣʘʨ ʩʘʣʘʩʳʥʜʘפ

ʙʠʦʢʦʤʧʦʟʠʪʪʽ ʳʜʳʨʘʡʪʳʥ ʛʠʜʨʦʛʝʣʴʜʝʨʜʽ ʧʘʡʜʘʣʘʥʫ. ɹײʣ ʤʘʪʝʨʠʘʣʜʘʨ ʳʣסʘʣʜʳ ʞʦסʘʨʳ 

ʜʝשʛʝʡʜʝ ײʩʪʘʧ ʪײʨʫסʘ, ʦʥʳש ʙʫʣʘʥʫʳʥ ʘʟʘʡʪʫסʘ ʞᴅʥʝ ײץʨסʘץʰʳʣʳץ ʞʘסʜʘʡʳʥʜʘ ʩʫʜʳ 

ʙʽʨʪʽʥʜʝʧ ʙʦʩʘʪʫסʘ ץʘʙʽʣʝʪʪʽ [7,8]. ɻʠʜʨʦʛʝʣʴʜʝʨ ʩʘʣʘʩʳʥʜʘסʳ ʟʝʨʪʪʝʫʣʝʨʜʽץ שʘʨץʳʥʜʳ 

ʜʘʤʫʳʥʘ ץʘʨʘʤʘʩʪʘʥ, ʙװʛʽʥʛʽ ʢװʥʽ ʦʣʘʨʜʳש ʤʝʜʠʮʠʥʘʜʘסʳ ץʦʣʜʘʥʳʣʫʳʥʘ ï ʧʨʝʧʘʨʘʪʪʘʨʜʳ 

ʤʘץʩʘʪʪʳ ʞʝʪʢʽʟʫ, ʪʽʥʜʝʨʜʽ ʨʝʛʝʥʝʨʘʮʠʷʣʘʫ ʞᴅʥʝ ʞʘʨʘʣʘʨʜʳ ʝʤʜʝʫ װʰʽʥ ץʦʣʜʘʥʳʣʫʳʥʘ ʙʘʩʪʳ 

ʥʘʟʘʨ ʘʫʜʘʨʳʣʫʜʘ [9,10]. ʊʝʤʧʝʨʘʪʫʨʘסʘ ʩʝʟʽʤʪʘʣ ʛʠʜʨʦʛʝʣʴʜʝʨ ʝʨʝʢʰʝ ץʳʟʳסʫʰʳʣʳץ 

ʪʫʜʳʨʘʜʳ ï ʙײʣ ʧʦʣʠʤʝʨʣʽʢ ײץʨʳʣʳʤʜʘʨ ץʦʨʰʘסʘʥ ʦʨʪʘʥʳש ʪʝʤʧʝʨʘʪʫʨʘʩʳ ᴇʟʛʝʨʛʝʥ ʢʝʟʜʝ 

ʬʠʟʠʢʘ-ʭʠʤʠʷʣʳץ ץʘʩʠʝʪʪʝʨʽʥ ᴇʟʛʝʨʪʝʜʽ [11,12]. 

ɿʝʨʪʪʝʫ ʤʘʪʝʨʠʘʣʜʘʨʳ ʤʝʥ ᴅʜʽʩʪʝʤʝʩʽ. 

ɿʝʨʪʪʝʫ ʘʡʤʘסʳʥʳש ʩʠʧʘʪʪʘʤʘʩʳ. ɿʝʨʪʪʝʫ ʞײʤʳʩʳ פʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʳש 

ʦשʪװʩʪʽʛʽʥʜʝ ʦʨʥʘʣʘʩץʘʥ ʊװʨʢʽʩʪʘʥ ʦʙʣʳʩʳʥʳש ʉʘʨʳʘסʘʰ ʘʫʜʘʥʳʥʜʘ ʞװʨʛʽʟʽʣʜʽ. ɸʫʜʘʥʥʳש 

ʪʘʙʠסʠ-ʢʣʠʤʘʪʪʳץ ʝʨʝʢʰʝʣʽʛʽ ï ʘʡץʳʥ ʢʦʥʪʠʥʝʥʪʪʽʢ ʞᴅʥʝ ʳʩʪʳץ ʢʣʠʤʘʪʪʳץ ʞʘסʜʘʡ. ɾʘʟ 

ʤʝʟʛʽʣʽ ײʟʘץ ᴅʨʽ ʞʘʫʳʥ-ʰʘʰʳʥʳ ʘʟ, ײץʨסʘץ ʙʦʣʳʧ ʢʝʣʝʜʽ. ʆʨʪʘʰʘ ʞʳʣʜʳץ ʘʫʘ ʪʝʤʧʝʨʘʪʫʨʘʩʳ 

ʰʘʤʘʤʝʥ 13-14 ÁC ʘʨʘʣʳסʳʥʜʘ, ʘʣ ʞʘʟ ʘʡʣʘʨʳʥʜʘ ʢᴇʨʩʝʪʢʽʰ 35 ÁC-ʪʘʥ ʞʦסʘʨʳ ʜʝשʛʝʡʛʝ ʞʝ-

ʪʝʜʽ.ɾʳʣ ʙʦʡסʳ ʞʘʫʳʥ-ʰʘʰʳʥ ʢᴇʣʝʤʽ 250 ʤʤ ʰʘʤʘʩʳʥʜʘ סʘʥʘ, ʙײʣ ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ ʩʘ-

ʣʘʩʳʥʜʘ ʩʫ ʪʘʧʰʳʣʳסʳʥʳש ʦʨʳʥ ʘʣʫʳʥʘ ᴅʢʝʣʝʜʽ. ʄʘʫʩʳʤʜʳץ ʪʝʤʧʝʨʘʪʫʨʘ ʘʡʳʨʤʘʩʳ ᴇʪʝ 

ʞʦסʘʨʳ ʙʦʣסʘʥʜʳץʪʘʥ, ʞʘʟסʳ ײץʨסʘץʰʳʣʳץ ʧʝʥ ץʳʩץʳ ʩʫʳץ ʢʝʟʝשʜʝʨ ʝʛʽʥʰʽʣʽʢʪʽש ʪײʨʘץʪʳ-

ʣʳסʳʥʘ ʝʣʝʫʣʽ ᴅʩʝʨ ʝʪʝʜʽ ʞᴅʥʝ ᴇʥʽʤʜʽʣʽʢʪʽ ʪᴇʤʝʥʜʝʪʝʪʽʥ ʥʝʛʽʟʛʽ ʬʘʢʪʦʨʣʘʨʜʳש ʙʽʨʽ ʙʦʣʳʧ 

ʩʘʥʘʣʘʜʳ. 

ɻʠʜʨʦʛʝʣʴʜʝʨʜʽϬ ʪϮʨʣʝʨʽ 

ɹʠʦʢʦʤʧʦʟʠʪʪʽʢ ʛʠʜʨʦʛʝʣʴʜʝʨʜʽש ʩʠʥʪʝʟ ᴅʜʽʩʽ 

ɹʠʦʢʦʤʧʦʟʠʪʪʽ ʛʠʜʨʦʛʝʣʴʜʝʨʜʽ ʘʣʫ ʙʘʨʳʩʳʥʜʘ ʢʝʣʝʩʽ ʨʝʘʛʝʥʪʪʝʨ ʧʘʡʜʘʣʘʥʳʣʜʳ: 

ʛʠʜʨʦʣʠʟʜʝʥʛʝʥ ʧʦʣʠʘʢʨʠʣʦʥʠʪʨʠʣ (ɻʀʇɸʅ, 33%), ʥʘʪʨʠʡ ʢʘʨʙʦʢʩʠʤʝʪʠʣʮʝʣʣʶʣʦʟʘʩʳ 

(ʂʄʎ, 5%) ʞᴅʥʝ ʘʡץʘʩ ʙʘʡʣʘʥʳʩ ʪװʟʫʰʽ ʘʛʝʥʪ ʨʝʪʽʥʜʝ 0,01% N,N'-ʤʝʪʠʣʝʥʙʠʩʘʢʨʠʣʘʤʠʜ 

(ʄɹɸɸ). ɹʘʨʣʳץ ץʦʣʜʘʥʳʣסʘʥ ʟʘʪʪʘʨ ʘʥʘʣʠʪʠʢʘʣʳץ ʪʘʟʘʣʳץ ʜʝשʛʝʡʽʥʜʝ ʙʦʣʜʳ ʞᴅʥʝ 

 .ʘʞʝʪ ʝʪʧʝʜʽ [13,14]ץ ʦʩʳʤʰʘ ʪʘʟʘʨʪʫ ʨᴅʩʽʤʜʝʨʽʥץ

ʉʠʥʪʝʟ װʨʜʽʩʽ ʙʽʨʥʝʰʝ ʥʝʛʽʟʛʽ ʢʝʟʝשʥʝʥ ʪײʨʘʜʳ: 

1. ɻʀʇɸʅ ʝʨʽʪʽʥʜʽʩʽʥ ʜʘʡʳʥʜʘʫ. 

   33% ʢʦʥʮʝʥʪʨʘʮʠʷʣʳ ɻʀʇɸʅ ʝʨʽʪʽʥʜʽʩʽ ʪʘʟʘʨʪʳʣסʘʥ ʩʫʜʘ 60 ÁC ʪʝʤʧʝʨʘʪʫʨʘʜʘ 1 

ʩʘסʘʪ ʙʦʡʳ װʟʜʽʢʩʽʟ ʘʨʘʣʘʩʪʳʨʫ ʘʨץʳʣʳ ʩײʡʳʣʪʫ ʥᴅʪʠʞʝʩʽʥʜʝ ʜʘʡʳʥʜʘʣʜʳ. 

2. ʂʄʎ ץʦʩʫ. 

   ɸʣʳʥסʘʥ ɻʀʇɸʅ ʝʨʽʪʽʥʜʽʩʽʥʝ 5% ʂʄʎ ʝʨʽʪʽʥʜʽʩʽ ʝʥʛʽʟʽʣʽʧ, 300 ʘʡʥ/ʤʠʥ 

ʞʳʣʜʘʤʜʳץʧʝʥ ʙʽʨʪʝʢʪʽ ʤʘʩʩʘ ʪװʟʽʣʛʝʥʰʝ ʘʨʘʣʘʩʪʳʨʳʣʜʳ. 

3. ɸʡץʘʩ ʙʘʡʣʘʥʳʩʪʳʨʫʰʳ ʘʛʝʥʪʪʽ ʝʥʛʽʟʫ. 

   ʇʦʣʠʤʝʨʣʝʨ ʪʦʣʳץ ʝʨʽʛʝʥʥʝʥ ʢʝʡʽʥ ʞװʡʝʛʝ 0,01% ʄɹɸɸ ʝʨʽʪʽʥʜʽʩʽ ץʦʩʳʣʳʧ, ʢʨʦʩʩ-

ʙʘʡʣʘʥʳʩʪʳʨʫ ʧʨʦʮʝʩʽ ʞװʟʝʛʝ ʘʩʳʨʳʣʜʳ. ʈʝʘʢʮʠʷ 70 ÁC ʪʝʤʧʝʨʘʪʫʨʘʜʘ 2 ʩʘסʘʪ ʙʦʡʳ 

ʞʘʣסʘʩʪʳʨʳʣʜʳ. 

 .ʘʣʳʧʪʘʫ ʞᴅʥʝ ʢʝʧʪʽʨʫפ .4

   ʇʘʡʜʘ ʙʦʣסʘʥ ʛʝʣʴʜʝʨ ʩʘʣץʳʥʜʘʪʳʣʳʧ, ʵʪʘʥʦʣʤʝʥ ʞʫʳʣʜʳ ï ʙײʣ ʨʝʘʢʮʠʷסʘ ʪװʩʧʝʛʝʥ 

 ʪʳ ʤʘʩʩʘץʨʘײʣʛʽʣʝʨ 50 ÁC ʪʝʤʧʝʨʘʪʫʨʘʜʘ ʪװ ʳʥʜʘשʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ʉʦװʘ ʤסʪʘʨʜʳ ʞʦʶץʘʣʜʳץ

ʘʣʳʥסʘʥסʘ ʜʝʡʽʥ ʢʝʧʪʽʨʽʣʜʽ. 

ɻʠʜʨʦʛʝʣʴʜʽש ʬʠʟʠʢʘ-ʭʠʤʠʷʣʳץ ʩʠʧʘʪʪʘʤʘʣʘʨʳ ʊʘʣʜʘʫ ᴅʜʽʩʪʝʨʽ: ʀʂ-ʩʧʝʢʪʨʦʩʢʦʧʠʷ 

(Thermo Nicolet iS50, ɸפʐ), ʨʝʥʪʛʝʥʜʽʢ ʜʠʬʨʘʢʮʠʷ (Rigaku MiniFlex 600, ɾʘʧʦʥʠʷ), 

ʵʣʝʢʪʨʦʥʜʳ ʤʠʢʨʦʩʢʦʧ (Hitachi SU3500), ʪʝʨʤʦʛʨʘʚʠʤʝʪʨʠʷʣʳץ ʪʘʣʜʘʫ (TA Instruments Q50, 
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ɸפʐ). ʉʦʥʜʘʡ-ʘץ ʳʣסʘʣ ʩʽשʽʨʫ/ʙᴇʣʫ ʢʠʥʝʪʠʢʘʩʳ, ʪײʟʜʳ ʝʨʽʪʽʥʜʽʣʝʨʜʝ (NaCl, KCl, CaClϜ) ʽʩʽʥʫ 
 .ʳ ʟʝʨʪʪʝʣʜʽ [14,15]סʘʩʠʝʪʪʝʨʽ, ʙʠʦʳʜʳʨʘʫ ʞʳʣʜʘʤʜʳץ

ɿʝʨʪʭʘʥʘʣʳץ ʩʳʥʘץʪʘʨ Binder KBWF 240 ʢʣʠʤʘʪʪʳץ ʢʘʤʝʨʘʩʳʥʜʘ (ɻʝʨʤʘʥʠʷ) 

ʛʠʜʨʦʛʝʣʴʜʽש ʳʣסʘʣʜʳ ײʩʪʘʫ ץʘʙʽʣʝʪʽ, ʙʠʜʘʡ ʪץײʳʤʳʥʳש ᴇʩʫʽʥʝ ᴅʩʝʨʽ ʟʝʨʪʪʝʣʜʽ. 

ɼʘʣʘʣʳץ ʵʢʩʧʝʨʠʤʝʥʪ ʜʝʛʨʘʜʘʮʠʷʣʘʥסʘʥ ʪʦʧʳʨʘץʪʘʨʜʘ ʞװʨʛʽʟʽʣʜʽ: 

¶ ɹʘץʳʣʘʫ ʫʯʘʩʢʝʩʽ: ʪʘʙʠסʠ ץʘʣʧʳʥʘ ʢʝʣʫ; 

¶ ʕʢʩʧʝʨʠʤʝʥʪʪʽʢ ʫʯʘʩʢʝ: 30 ʛ/ʤĮ ʛʠʜʨʦʛʝʣʴ ץʦʣʜʘʥʳʣʜʳ. 

ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ ʞᴅʥʝ ʦʣʘʨʜʳ ʪʘʣץʳʣʘʫ. ɸʣʳʥסʘʥ ʜʝʨʝʢʪʝʨʜʽש ʜᴅʣʜʽʣʽʛʽʥ 

ʘʥʳץʪʘʫ װʰʽʥ ʐʘʧʠʨʦïʋʠʣʢ ʞᴅʥʝ ʂʦʣʤʦʛʦʨʦʚïʉʤʠʨʥʦʚ ᴅʜʽʩʪʝʨʽ ʧʘʡʜʘʣʘʥʳʣʜʳ. ɹײʣ ᴅʜʽʩʪʝʨʜʽ 

 שʘʥ ʥᴅʪʠʞʝʣʝʨʜʽסʨʛʽʟʫ ʞᴅʥʝ ʘʣʳʥװʨʳʩ ʞײʪʘʣʜʘʫʣʘʨʜʳ ʜ ץʦʣʜʘʥʫ, ʢʝʡʙʽʨ ʩʪʘʪʠʩʪʠʢʘʣʳץ

ʩʝʥʽʤʜʽʣʽʛʽʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ װʰʽʥ ʤʘשʳʟʜʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ.  

ɻʠʜʨʦʛʝʣʴʜʝʨʜʽש ʽʩʽʥʫ ʜᴅʨʝʞʝʩʽ ʦʣʘʨʜʳײץ שʨʘʤʳʥʜʘסʳ ɻʀʇɸʅ ʤʝʥ ʂʄʎ ʤᴇʣʰʝʨʽʥʝ 

ʙʘʡʣʘʥʳʩʪʳ ץʘʣʘʡ ᴇʟʛʝʨʝʪʽʥʽʥ 1- ʩʫʨʝʪʪʝʥ ʢᴇʨʫʛʝ ʙʦʣʘʜʳ. ʂʝʩʪʝʜʝʥ ʙʘʡץʘʣסʘʥʜʘʡ, ʂʄʎ 

ʤᴇʣʰʝʨʽ ʘʨʪץʘʥ ʩʘʡʳʥ ʽʩʽʥʫ ʜᴅʨʝʞʝʩʽ ʜʝ ʘʨʪʘʜʳ. ʄʳʩʘʣʳ, 100/0 ײץʨʘʤʳʥʜʘ ʽʩʽʥʫ ʜᴅʨʝʞʝʩʽ 

320 ʛ/ʛ ʙʦʣʩʘ, 70/30 ײץʨʘʤʳʥʜʘ ʦʣ 580 ʛ/ʛ-ʛʝ ʜʝʡʽʥ ᴇʩʝʜʽ. 

 

 
1-ʩʫʨʝʪ ï ᴄʨʪװʨʣʽ ײץʨʘʤʜʘסʳ ʛʠʜʨʦʛʝʣʴʜʝʨʜʽש ʽʩʽʥʫ ʜᴅʨʝʞʝʩʽ 

 

ɹײʣ ʥᴅʪʠʞʝ ʂʄʎ ʧʦʣʠʤʝʨʽʥʽש ʛʠʜʨʦʬʠʣʴʜʽ ץʘʩʠʝʪʽ ʞʦסʘʨʳ ʙʦʣסʘʥʜʳץʪʘʥ, ʦʥʳש ʩʫʜʳ 

ʩʽשʽʨʫ ץʘʙʽʣʝʪʽʥʽש ʢװʰʝʶʽʤʝʥ ʪװʩʽʥʜʽʨʽʣʝʜʽ. ɸʣʘʡʜʘ ʂʄʎ ʤᴇʣʰʝʨʽ 40%-סʘ ʞʝʪʢʝʥʜʝ ʽʩʽʥʫ 

ʜᴅʨʝʞʝʩʽ ʩᴅʣ ʪᴇʤʝʥʜʝʧ, 520 ʛ/ʛ ʤᴅʥʽʥʝ ʜʝʡʽʥ ʘʟʘʷʜʳ, ʙײʣ ʰʘʤʘʜʘʥ ʪʳʩ ʘʡץʘʩ ʙʘʡʣʘʥʳʩʪʘʨ 

ʪװʟʽʣʫʽʤʝʥ ʙʘʡʣʘʥʳʩʪʳ ʙʦʣʫʳ ʤװʤʢʽʥ.  

ɻʠʜʨʦʛʝʣʴʜʝʨʜʽײ שʟʘץ ʫʘץʳʪ ʙʦʡʳ ʩʫʜʳ ʩʘץʪʘʧ ʪײʨʫ ץʘʙʽʣʝʪʽʥ  2- ʩʫʨʝʪʪʝ ʢᴇʨʩʝʪʽʣʛʝʥ. 

ʂᴇʨʽʧ ʦʪʳʨסʘʥʳʤʳʟʜʘʡ, ʝש ʞʦסʘʨʳ ʩʫ ײʩʪʘʫ ʢᴇʨʩʝʪʢʽʰʽ 70/30 ײץʨʘʤʳʥʜʘ ʙʘʡץʘʣʘʜʳ ï 85% 

ʰʘʤʘʩʳʥʜʘ. ɹײʣ ʂʄʎ ʤʝʥ ɻʀʇɸʅ ʘʨʘʩʳʥʜʘסʳ ʦשʪʘʡʣʳ ʘʨʘץʘʪʳʥʘʩ ʥᴅʪʠʞʝʩʽʥʜʝ ʛʝʣʴ 

 ʟʽʣʫʽʥ ʙʽʣʜʽʨʝʜʽ. ʂʝʨʽʩʽʥʰʝ, ʪʘʟʘ ɻʀʇɸʅװʡʝ ʪװʩʪʘʡʪʳʥ ʪʦʨʣʳ ʞײ ʨʳʣʳʤʳʥʜʘ ʪʠʽʤʜʽ ʩʫײץ

(100/0) ʥʝʤʝʩʝ ʪʘʟʘ ʂʄʎ (0/100) װʣʛʽʣʝʨʽʥʽש ʩʫ ײʩʪʘʫ ץʘʙʽʣʝʪʽ ʪᴇʤʝʥ ï ʩᴅʡʢʝʩʽʥʰʝ 65% ʞᴅʥʝ 

45%. ɹײʣ ʛʠʜʨʦʛʝʣʴ ײץʨʳʣʳʤʳʥʜʘ ʙʽʨ סʘʥʘ ʧʦʣʠʤʝʨʜʽש ʙʦʣʫʳ ʩʫʜʳש ʙʫʣʘʥʫʳʥʘ ץʘʨʩʳ 

ʪײʨʘץʪʳʣʳץʪʳ ʪᴇʤʝʥʜʝʪʝʪʽʥʽʥ ʢᴇʨʩʝʪʝʜʽ. ɼʠʘʛʨʘʤʤʘʣʘʨסʘ ʩװʡʝʥʩʝʢ, 70/30 ץʘʪʳʥʘʩʳ 

ʛʠʜʨʦʛʝʣʴ ʩʠʥʪʝʟʽ װʰʽʥ ʝש ʪʠʽʤʜʽ ײץʨʘʤ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɹײʣ װʣʛʽ ʩʫʜʳ ʢᴇʧ ʩʽשʽʨʽʧ ץʘʥʘ 

 ʥʜʘʡ ʙʠʦʢʦʤʧʦʟʠʪʪʽʢ ʛʠʜʨʦʛʝʣʴʜʝʨ ʘʫʳʣײʪʘʥ ʤץʪʘʡ ʘʣʘʜʳ. ʉʦʥʜʳץʳʪ ʩʘץʫʘ ץʟʘײ ʦʡʤʘʡ, ʦʥʳץ

ʰʘʨʫʘʰʳʣʳסʳʥʜʘ ʳʣסʘʣ ʩʘץʪʘסʳʰ ʤʘʪʝʨʠʘʣ ʨʝʪʽʥʜʝ ʥʝʤʝʩʝ ʙʠʦʤʝʜʠʮʠʥʘʣʳץ ʤʘץʩʘʪʪʘʨʜʘ ʩʫ 

ʨʝʪʪʝʛʽʰ ʦʨʪʘ ʨʝʪʽʥʜʝ ץʦʣʜʘʥʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ.  
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2-ʩʫʨʝʪ ï ɻʠʜʨʦʛʝʣʴʜʝʨʜʽײ שʟʘץ ʫʘץʳʪ ʙʦʡʳ ʩʫʜʳ ʩʘץʪʘʧ ʪײʨʫ ץʘʙʽʣʝʪʽ 

 

ʊʦʧʳʨʘץ ʪװʨʽʥʝ ʙʘʡʣʘʥʳʩʪʳ ʤʝʭʘʥʠʢʘʣʳץ ץʘʩʠʝʪʪʝʨʜʽש ᴇʟʛʝʨʫʽ 3-ʰʽ ʩʫʨʝʪʪʝ 

ʢᴇʨʩʝʪʽʣʛʝʥ.  ɹײʣ ʢʝʩʪʝʜʝ ᴅʨʪװʨʣʽ ʪʦʧʳʨʘץ ʪװʨʣʝʨʽʥʜʝʛʽ ʛʠʜʨʦʛʝʣʴʜʝʨʜʽש ʤʝʭʘʥʠʢʘʣʳץ 

 ʰʽװʳʩʫ ʢץ(ʘʥ:ʘסʘʨʘʩʪʳʨʳʣץ ʘʩʠʝʪʪʝʨʽ ʩʘʣʳʩʪʳʨʳʣʳʧ ʢᴇʨʩʝʪʽʣʛʝʥ. ʅʝʛʽʟʛʽ ʝʢʽ ʧʘʨʘʤʝʪʨץ

(ʢʇʘ) ï ʤʘʪʝʨʠʘʣʜʳש ʩʳʨʪץʳ ʢװʰʢʝ ʪᴇʟʽʤʜʽʣʽʛʽʥ ʩʠʧʘʪʪʘʡʜʳ; ʙ) ײפʨʳʣʳʤʜʳ ʩʘץʪʘʫ ײʟʘץʪʳסʳ 

(ʢװʥ) ï ʛʠʜʨʦʛʝʣʴʜʽש ʪʦʧʳʨʘץ ʞʘסʜʘʡʳʥʜʘ ʧʽʰʽʥʽʥ ʞᴅʥʝ ײץʨʳʣʳʤʜʳץ ʪײʨʘץʪʳʣʳסʳʥ ץʘʥʰʘ 

ʫʘץʳʪ ʙʦʡʳ ʩʘץʪʘʡ ʘʣʘʪʳʥʳʥ ʢᴇʨʩʝʪʝʜʽ. ʂʝʩʪʝʜʝʥ ʙʘʡץʘסʘʥʳʤʳʟʜʘʡ, ʛʠʜʨʦʛʝʣʴʜʝʨʜʽץ שʳʩʫ 

ʢװʰʽ ʪʦʧʳʨʘץ ʪװʨʽʥʝ ʙʘʡʣʘʥʳʩʪʳ ʩᴅʣ ᴇʟʛʝʨʝʜʽ.  ײפʤʜʳ ʪʦʧʳʨʘץʪʘ ץʳʩʫ ʢװʰʽ ʝש ʞʦסʘʨʳ ï 45 

Ñ 3 ʢʇʘ, ʙײʣ ʛʠʜʨʦʛʝʣʴ ʙᴇʣʰʝʢʪʝʨʽ ʘʨʘʩʳʥʜʘסʳ ʙʦʩ ʢʝשʽʩʪʽʢ ʢᴇʧ ʙʦʣסʘʥʜʳץʪʘʥ ʤʘʪʝʨʠʘʣ 

 ± ʣ ʢᴇʨʩʝʪʢʽʰ ʩᴅʣ ʪᴇʤʝʥ ï 42ײʪʘ ʙץʘʷʪʳʥʳʥ ʢᴇʨʩʝʪʝʜʽ. ʉʘʟʜʳ ʪʦʧʳʨʘסʳʪ ʽʰʽʥʜʝ ʥʳץʘ ʫʘץʳʩץ

3 ʢʇʘ.  Clayey (ʙʘʣʰʳץʪʳ) ʪʦʧʳʨʘץʪʘ ץʳʩʫ ʢװʰʽ ʝש ʪᴇʤʝʥ ï 38 Ñ 3 ʢʇʘ, ʩʝʙʝʙʽ ʤײʥʜʘʡ ʦʨʪʘʜʘ 

ʛʠʜʨʦʛʝʣʴʜʽש ʽʩʽʥʫʽ ʤʝʥ ʩʫ ʩʽשʽʨʫʽ ʞʦסʘʨʳ ʙʦʣʳʧ, ײץʨʳʣʳʤʥʳש ʙʝʨʽʢʪʽʛʽ ʘʟʘʷʜʳ. 

 

 
3- ʩʫʨʝʪ ï ʊʦʧʳʨʘץ ʪװʨʽʥʝ ʙʘʡʣʘʥʳʩʪʳ ʤʝʭʘʥʠʢʘʣʳץ ץʘʩʠʝʪʪʝʨʜʽש ᴇʟʛʝʨʫʽ 

 

4-ʩʫʨʝʪʪʝ ʛʠʜʨʦʛʝʣʴ ʝʥʛʽʟʫʜʽש ʪʦʧʳʨʘץʪʳש ʥʝʛʽʟʛʽ ʬʠʟʠʢʘʣʳץ ץʘʩʠʝʪʪʝʨʽʥʝ ᴅʩʝʨʽ 

ʢᴇʨʩʝʪʽʣʛʝʥ. ɿʝʨʪʪʝʫ ʙʘʨʳʩʳʥʜʘ װʰ ʢᴇʨʩʝʪʢʽʰ ץʘʨʘʩʪʳʨʳʣʜʳ: ʜʘʣʘʣʳץ ʳʣסʘʣ ʩʳʡʳʤʜʳʣʳסʳ, 

ʩʫʜʳש ᴇʪʢʽʟʛʽʰʪʽʛʽ, ʞᴅʥʝ ᴅʣʩʽʨʝʫ ʳʣסʘʣʜʳʣʳסʳ. ɻʠʜʨʦʛʝʣʴ ʝʥʛʽʟʫ (0,3%) ʪʦʧʳʨʘץʪʳש ʩʫ ײʩʪʘʫ 

 ʣ ʢᴇʨʩʝʪʢʽʰ 12,5%, ʘʣ ʛʠʜʨʦʛʝʣʴײʣʛʽʩʽʥʜʝ ʙװ ʳʣʘʫץʪʘʡ ʘʨʪʪʳʨʜʳ. ɹʘץʘʙʽʣʝʪʽʥ ʘʡʪʘʨʣʳץ

 ʥʜʘʡײᴇʩʽʤʜʽ ʢᴇʨʩʝʪʝʜʽ. ʄ 46,4%+ ץʣ ʘʡʳʨʤʘʰʳʣʳײʨʘʜʳ. ɹײץ ʘʜʘ 18,3%ץʩײʘʥ ʥסʦʩʳʣץ
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ʥᴅʪʠʞʝ ʛʠʜʨʦʛʝʣʴʜʽש ʞʦסʘʨʳ ʩʫ ʩʽשʽʨʫ ץʘʩʠʝʪʽ ʤʝʥ ʪʦʧʳʨʘץ ʳʣסʘʣʳʥ ײʟʘץ ʫʘץʳʪ ʩʘץʪʘʡ ʘʣʫ 

-ʜᴅʣʝʣʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɻʠʜʨʦʛʝʣʴ ʙᴇʣʰʝʢʪʝʨʽ ʩʫ ʤʦʣʝʢʫʣʘʣʘʨʳʥ ʙʘʡʣʘʥʳʩ שʘʙʽʣʝʪʽʥʽץ

ʪʳʨʳʧ, ʦʣʘʨʜʳש ʙʫʣʘʥʫʳʥ ʙʘʷʫʣʘʪʘʜʳ, ʥᴅʪʠʞʝʩʽʥʜʝ ʪʦʧʳʨʘץʪʘסʳ ʪʠʽʤʜʽ ʳʣסʘʣ ʢᴇʣʝʤʽ 

 .ʩʫ ᴇʪʢʽʟʛʽʰʪʽʛʽ ʪᴇʤʝʥʜʝʜʽ שʪʳץʜʘʡʜʘ ʪʦʧʳʨʘסʘʷʜʳ. ʂʝʨʽʩʽʥʰʝ, ʛʠʜʨʦʛʝʣʴ ʝʥʛʽʟʽʣʛʝʥ ʞʘסʣײ

ɹʘץʳʣʘʫ ʥײʩץʘʩʳʥʜʘ ʦʣ 8,2 ʩʤ/ʩʘס, ʘʣ ʛʠʜʨʦʛʝʣʴʤʝʥ ᴇשʜʝʣʛʝʥ ʪʦʧʳʨʘץʪʘ 5,1 ʩʤ/ʩʘס ʙʦʣʜʳ, 

ʷסʥʠ 37,8%-סʘ ʘʟʘʡʜʳ. ɹײʣ ʛʠʜʨʦʛʝʣʴ ʙᴇʣʰʝʢʪʝʨʽʥʽש ʪʦʧʳʨʘץ ʢʝʫʝʢʪʝʨʽʥ ʽʰʽʥʘʨʘ ʪʦʣʪʳʨʫʳ-

ʤʝʥ ʞᴅʥʝ ʩʫʜʳש ʪʝʟ ʘסʳʧ ʢʝʪʫʽʥ ʰʝʢʪʝʫʽʤʝʥ ʙʘʡʣʘʥʳʩʪʳ. ʉʦʥʜʳץʪʘʥ ʛʠʜʨʦʛʝʣʴ ʪʦʧʳʨʘץ 

 ʪʘʣʫʳʥץʩʘ ץʳʨʘסʟʘײ ʘʙʘʪʳʥʜʘץ ʞʝʨ שʘʣʳʩʳʥ ʙʘʷʫʣʘʪʳʧ, ʩʫʜʳסʦʟץ ʨʳʣʳʤʳʥʜʘ ʩʫײץ

  .ʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽץ

 

 
4-ʩʫʨʝʪ ï ɻʠʜʨʦʛʝʣʴʜʽש ʪʦʧʳʨʘץʪʳש ʬʠʟʠʢʘʣʳץ ץʘʩʠʝʪʪʝʨʽʥʝ ᴅʩʝʨʽ 

 

ɻʠʜʨʦʛʝʣʴʜʽש ʪʘסʳ ʙʽʨ ʤʘשʳʟʜʳ ᴅʩʝʨʽ ï ʪʦʧʳʨʘץʪʳש ᴅʣʩʽʨʝʫ ʳʣסʘʣʜʳʣʳסʳʥʳש ʘʨʪʫʳ. 

ɹײʣ ʢᴇʨʩʝʪʢʽʰ ʙʘץʳʣʘʫ װʣʛʽʩʽʥʜʝ 5,2%, ʘʣ ʛʠʜʨʦʛʝʣʴ ץʦʩʳʣסʘʥʜʘ 7,8% ʙʦʣʜʳ (+50,0% 

ᴇʟʛʝʨʽʩ). ɹײʣ ʛʠʜʨʦʛʝʣʴʜʽש ʪʦʧʳʨʘץʪʘסʳ ʩʫʜʳ ᴇʩʽʤʜʽʢʢʝ ץʦʣʞʝʪʽʤʜʽ ʢװʡʜʝ ײʩʪʘʫ ץʘʙʽʣʝʪʽʥ 

ʢװʰʝʡʪʝʪʽʥʽʥ ʙʽʣʜʽʨʝʜʽ. ɾʘʣʧʳ ʘʣסʘʥʜʘ, ʛʠʜʨʦʛʝʣʴʜʽש ʪʦʧʳʨʘץץʘ ץʦʩʳʣʫʳ ʦʥʳש ʳʣסʘʣ ʩʘץʪʘʫ 

 שʦʣʞʝʪʽʤʜʽ ʩʫʜʳץ ʳ ᴇʩʽʤʜʽʢʢʝסʪʘץʫʽʥ ʪʝʞʝʡʜʽ, ʞᴅʥʝ ʪʦʧʳʨʘשʪʝʟ ʩʽ שʘʙʽʣʝʪʽʥ ʘʨʪʪʳʨʳʧ, ʩʫʜʳץ

 ץʢʣʠʤʘʪʪʳ ץʘסʨײץ ʞᴅʥʝ ʞʘʨʪʳʣʘʡ ץʘסʨײץ ʥʜʘʡ ᴇʟʛʝʨʽʩʪʝʨ ᴅʩʽʨʝʩʝײʘʡʪʘʜʳ. ʄסʣײ ʣʝʩʽʥװ

ʘʡʤʘץʪʘʨʜʘ ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ װʰʽʥ ʪʠʽʤʜʽ, ʩʝʙʝʙʽ ʦʣʘʨ ʩʫʘʨʫ ʞʠʽʣʽʛʽʥ ʘʟʘʡʪʳʧ, ᴇʩʽʤʜʽʢ 

ᴇʥʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

5- ʩʫʨʝʪʪʝ ʛʠʜʨʦʛʝʣʴ ײץʨʘʤʳʥʜʘ ʠʥʢʘʧʩʫʣʷʮʠʷʣʘʥסʘʥ ʘʟʦʪ (N), ʬʦʩʬʦʨ (PϜOϟ) ʞᴅʥʝ 
ʢʘʣʠʡ (KϜO) ʪʳשʘʡʪץʳʰʪʘʨʳʥʳ30 ש ʢװʥ ʽʰʽʥʜʝʛʽ ʙᴇʣʽʥʫ ʞᴅʥʝ ʪʠʽʤʜʽ ʧʘʡʜʘʣʘʥʫ ʜʝשʛʝʡʽʥ 
ʢᴇʨʩʝʪʝʜʽ. ɸʟʦʪʪʳש ʛʠʜʨʦʛʝʣʴʛʝ ʝʥʛʽʟʽʣʫ ʞװʢʪʝʤʝʩʽ 15,2%, ʘʣ 30 ʢװʥ ʽʰʽʥʜʝ ʙᴇʣʽʥʫ ʤᴇʣʰʝʨʽ 

78% ʰʘʤʘʩʳʥʜʘ ʙʦʣʜʳ. ʇʘʡʜʘʣʘʥʫ ʪʠʽʤʜʽʣʽʛʽ 85%, ʷסʥʠ ʘʟʦʪ ʪʳשʘʡʪץʳʰʳʥʳש ʝʜᴅʫʽʨ ʙᴇʣʽʛʽ 

ᴇʩʽʤʜʽʢʪʝʨʛʝ ץʦʣʞʝʪʽʤʜʽ ʢװʡʜʝ ʩʘץʪʘʣסʘʥʳʥ ʢᴇʨʩʝʪʝʜʽ. ɹײʣ ʛʠʜʨʦʛʝʣʴ ʤʘʪʨʠʮʘʩʳ ʘʟʦʪʪʳש 

ʞʫʳʣʳʧ ʢʝʪʫʽʥ ʙʘʷʫʣʘʪʳʧ, ʦʥʳ ʙʽʨʪʽʥʜʝʧ ʙʦʩʘʪʳʧ ʦʪʳʨʘʪʳʥʳʥ ʜᴅʣʝʣʜʝʡʜʽ. ʌʦʩʬʦʨʜʳש 

ʙʘʩʪʘʧץʳ ʞװʢʪʝʤʝʩʽ 12,8%, ʙᴇʣʽʥʫ ʜʝשʛʝʡʽ 72%, ʘʣ ʪʠʽʤʜʽʣʽʛʽ 82% ײץʨʘʜʳ. ɹײʣ ʢᴇʨʩʝʪʢʽʰ 

ʬʦʩʬʦʨ ʠʦʥʜʘʨʳʥʳש ʪʦʧʳʨʘץʪʘ ʙʘʷʫ ץʦʟסʘʣʘʪʳʥʳʥ ʞᴅʥʝ ʛʠʜʨʦʛʝʣʴ ʞװʡʝʩʽʥʽש ʦʣʘʨʜʳ 

ʙʽʨʪʽʥʜʝʧ ʙʦʩʘʪʳʧ, ᴇʩʽʤʜʽʢʢʝ װʟʜʽʢʩʽʟ ʞʝʪʢʽʟʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥʽʥ ʢᴇʨʩʝʪʝʜʽ. ʂʘʣʠʡ ʛʠʜʨʦ-

ʛʝʣʴʛʝ 14,5% ʤᴇʣʰʝʨʽʥʜʝ ʝʥʛʽʟʽʣʽʧ, 30 ʢװʥ ʽʰʽʥʜʝ 75% ʙᴇʣʽʥʜʽ. ʇʘʡʜʘʣʘʥʫ ʪʠʽʤʜʽʣʽʛʽ 83%, ʙײʣ 

ʦʥʳש ʜʘ ʙʘʷʫ ʙʦʩʘʪʳʣʫ ʤʝʭʘʥʠʟʤʽ ʘʨץʳʣʳ ʪʦʧʳʨʘץʪʘ ײʟʘץ ʩʘץʪʘʣʘʪʳʥʳʥ ʜᴅʣʝʣʜʝʡʜʽ. 

6-ʩʫʨʝʪʪʝ ᴇʩʽʤʜʽʢʪʝʨʜʽש ʤʦʨʬʦʣʦʛʠʷʣʳץ ʞᴅʥʝ ᴇʥʽʤʜʽʢ ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥʝ ʛʠʜʨʦʛʝʣʴʜ ̔

ʝʥʛʽʟʫʜʽ(0,3%) ש ʳץʧʘʣʳʥ ʩʠʧʘʪʪʘʡʜʳ. ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ ʛʠʜʨʦʛʝʣʴ ץʦʣʜʘʥʳʣסʘʥ װʣʛʽʣʝʨʜʝ 

ʙʘʨʣʳץ ʧʘʨʘʤʝʪʨʣʝʨ ʙʦʡʳʥʰʘ ʦש ᴇʟʛʝʨʽʩ ʙʦʣסʘʥʳʥ ʢᴇʨʩʝʪʪʽ. 
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5- ʩʫʨʝʪ ï ɻʠʜʨʦʛʝʣʴʜʝʨʜʝʥ ʪʳשʘʡʪץʳʰʪʘʨʜʳש ʙᴇʣʽʥʫ ʪʠʽʤʜʽʣʽʛʽʥʝ ʪʘʣʜʘʫ 

 

ɻʠʜʨʦʛʝʣʴ ʝʥʛʽʟʽʣʛʝʥ ʞʘסʜʘʡʜʘ ᴇʩʽʤʜʽʢ ʙʠʽʢʪʽʛʽ ʙʘץʳʣʘʫʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ 65,2 ʩʤ-ʜʝʥ 

78,5 ʩʤ-ʛʝ ʜʝʡʽʥ ʘʨʪʪʳ, ʷסʥʠ ᴇʩʽʤ +20,4% ײץʨʘʜʳ. ɹײʣ ʥᴅʪʠʞʝʥʽ ʛʠʜʨʦʛʝʣʴʜʽש ʪʦʧʳʨʘץʪʘסʳ 

ʳʣסʘʣʜʳ ײʟʘץ ʩʘץʪʘʫ ץʘʙʽʣʝʪʽʤʝʥ ʞᴅʥʝ ʪʘʤʳʨ ʞװʡʝʩʽʥʽש ʙʝʣʩʝʥʜʽ ʜʘʤʫʳʥʘ ץʦʣʘʡʣʳ ʦʨʪʘ 

  .ʩʽʥʜʽʨʫʛʝ ʙʦʣʘʜʳװʘʣʳʧʪʘʩʪʳʨʫʳʤʝʥ ʪץ

 
6- ʩʫʨʝʪ ï ɻʠʜʨʦʛʝʣʴʜʽש ᴇʩʽʤʜʽʢ ᴇʩʫʽ ʤʝʥ ᴇʥʽʤʜʽʣʽʢ ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥʝ ᴅʩʝʨʽ 

 

ɼᴅʥʥʽש ʤʘʩʩʘʩʳ ʛʠʜʨʦʛʝʣʴ ᴅʩʝʨʽʥʝʥ 38,5 ʛ-ʥʘʥ 45,2 ʛ-סʘ ʜʝʡʽʥ ײʣסʘʡסʘʥ (+17,4%). ɹײʣ 

ᴇʩʽʤ ץʦʨʝʢʪʽʢ ʟʘʪʪʘʨʜʳש ʙʽʨʪʽʥʜʝʧ ʙʦʩʘʪʳʣʫʳ ʤʝʥ ʪʦʧʳʨʘץʪʘסʳ ʳʣסʘʣʜʳʣʳץʪʳש 

ʪײʨʘץʪʘʥʫʳʥʘ ʙʘʡʣʘʥʳʩʪʳ, ʥᴅʪʠʞʝʩʽʥʜʝ ʜᴅʥʜʝʨʜʽש ʪʦʣʳץ ʧʽʩʽʧ-ʞʝʪʽʣʫʽ ץʘʤʪʘʤʘʩʳʟ ʝʪʽʣʛʝʥ. 

ɽש ʘʡץʳʥ ʥᴅʪʠʞʝ ᴇʥʽʤʜʽʣʽʢ ʢᴇʨʩʝʪʢʽʰʽʥʜʝ ʙʘʡץʘʣʜʳ: 32,1 ʮ/ʛʘ-ʜʘʥ 41,8 ʮ/ʛʘ-סʘ ʜʝʡʽʥ, ʷסʥʠ 

+30,2% ʘʨʪʫ. ɻʠʜʨʦʛʝʣʴ ʪʦʧʳʨʘץʪʘסʳ ʩʫ ʤʝʥ ץʦʨʝʢʪʽʢ ʟʘʪʪʘʨʜʳש ʪʝʧʝ-ʪʝשʜʽʛʽʥ ʩʘץʪʘʧ, 

ᴇʩʽʤʜʽʢʪʽש ʬʠʟʠʦʣʦʛʠʷʣʳץ ʙʝʣʩʝʥʜʽʣʽʛʽʥ ʘʨʪʪʳʨʜʳ, ʙײʣ ᴇʟ ʢʝʟʝʛʽʥʜʝ ᴇʥʽʤʥʽש ʞʦסʘʨʳʣʘʫʳʥʘ 

ᴅʩʝʨ ʝʪʪʽ. ᴆʥʽʤʥʽש ʩʘʧʘʣʳץ ʢᴇʨʩʝʪʢʽʰʽ ʜʝ ʞʘץʩʘʨʜʳ: ʘץʫʳʟ ʤᴇʣʰʝʨʽ 12,8%-ʜʘʥ 14,5%-סʘ ʜʝʡʽʥ 

ᴇʩʪʽ (+13,3%). ɹײʣ ʛʠʜʨʦʛʝʣʴʜʽץ שʦʨʝʢʪʽʢ ʵʣʝʤʝʥʪʪʝʨʜʽץ שʦʣʞʝʪʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫ ʘʨץʳʣʳ 

ʘʟʦʪ ʘʣʤʘʩʫ ʧʨʦʮʝʩʪʝʨʽʥ ʢװʰʝʡʪʢʝʥʽʥ ʢᴇʨʩʝʪʝʜʽ. ɾʘʣʧʳ ʘʣסʘʥʜʘ, ʛʠʜʨʦʛʝʣʴ ʝʥʛʽʟʫ ᴇʩʽʤʜʽʢ 

ʜʘʤʫʳʥʘ ʢʝʰʝʥʜʽ ʦש ᴅʩʝʨ ʝʪʝʜʽ ï ʦʣ ᴇʩʽʤʜʽʢʪʽש ʙʠʽʢʪʽʛʽʥ ʘʨʪʪʳʨʘʜʳ, ʜᴅʥʥʽש ʩʘʣʤʘסʳʥ 

ʢᴇʙʝʡʪʝʜʽ, ᴇʥʽʤʜʽʣʽʢʪʽ 30% ʰʘʤʘʩʳʥʜʘ ʞʦסʘʨʳʣʘʪʘʜʳ, ʞᴅʥʝ ʘץʫʳʟ ײץʨʘʤʳʥ ʘʨʪʪʳʨʘʜʳ. ɹײʣ 

ʛʠʜʨʦʛʝʣʴʜʝʨʜʽ ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳʥʜʘ ʩʫ װʥʝʤʜʝʫ ʞᴅʥʝ ʪʳשʘʡʪץʳʰ ʪʠʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫ 

ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥʳש ʤʘשʳʟʜʳ ʵʣʝʤʝʥʪʽ ʨʝʪʽʥʜʝ ʧʘʡʜʘʣʘʥʫסʘ ʙʦʣʘʪʳʥʳʥ ʜᴅʣʝʣʜʝʡʜʽ. 

ɻʠʜʨʦʛʝʣʴ ʝʥʛʽʟʫʜʽש ᴅʨʪװʨʣʽ ʘʫʳʣʰʘʨʫʘʰʳʣʳץ ʜʘץʳʣʜʘʨʳʥʘ ᴅʩʝʨʽʥ 7-ʩʫʨʝʪʪʝ 

ʢᴇʨʩʝʪʽʣʛʝʥ.  ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ ʙʦʡʳʥʰʘ ʛʠʜʨʦʛʝʣʴ ץʦʣʜʘʥʫ ʙʘʨʣʳץ ʟʝʨʪʪʝʣʛʝʥ ʜʘץʳʣʜʘʨʜʘ 
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ᴇʥʽʤ ʘʨʪʫʳ ʤʝʥ ʩʫ װʥʝʤʜʝʫʜʽש ʘʡץʳʥ ʦש ʜʠʥʘʤʠʢʘʩʳʥ ʢᴇʨʩʝʪʪʽ. ɹʠʜʘʡʜʘ ʛʠʜʨʦʛʝʣʴʜʽש 

ʦשʪʘʡʣʳ ʢʦʥʮʝʥʪʨʘʮʠʷʩʳ 0,2ï0,3% ʘʨʘʣʳסʳʥʜʘ ʘʥʳץʪʘʣʜʳ. ɹײʣ ʞʘסʜʘʡʜʘ ᴇʥʽʤʜʽʣʽʢ 30%-סʘ 

ʘʨʪʩʘ, ʩʫ װʥʝʤʜʝʫ 35% ʜʝשʛʝʡʽʥʜʝ ʙʦʣʜʳ. ʄײʥʜʘʡ ʥᴅʪʠʞʝ ʛʠʜʨʦʛʝʣʴʜʽש ʪʦʧʳʨʘץʪʘ ʳʣסʘʣʜʳ 

 ʪʳץʨʘײʽʥʜʝ ʪשʢʝʟʝ ץʚʝʛʝʪʘʮʠʷʣʳ שʘʨʳ ʙʦʣʫʳʤʝʥ ʞᴅʥʝ ᴇʩʽʤʜʽʢʪʝʨʜʽסʞʦ שʘʙʽʣʝʪʽʥʽץ ʨʫײʩʪʘʧ ʪײ

ʳʣסʘʣʤʝʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʽʣʫʽʤʝʥ ʪװʩʽʥʜʽʨʽʣʝʜʽ. ɾװʛʝʨʽ װʰʽʥ ʪʠʽʤʜʽ ʢʦʥʮʝʥʪʨʘʮʠʷ 0,3-0,4% 

ʘʨʘʣʳסʳʥʜʘ. ᴆʥʽʤ ᴇʩʽʤʽ 35%, ʩʫ װʥʝʤʜʝʫ 40% ʜʝשʛʝʡʽʥʜʝ ʪʽʨʢʝʣʜʽ. ɹײʣ ʛʠʜʨʦʛʝʣʴʜʽש ʞʦסʘʨʳ 

ʪʝʤʧʝʨʘʪʫʨʘ ʤʝʥ ײץʨסʘץ ʢʣʠʤʘʪ ʞʘסʜʘʡʳʥʜʘ ʩʫʜʳש ʙʫʣʘʥʫʳʥ ʘʟʘʡʪʫ ץʘʙʽʣʝʪʽʥʝ ʙʘʡʣʘʥʳʩʪʳ, 

ʥᴅʪʠʞʝʩʽʥʜʝ ʬʦʪʦʩʠʥʪʝʟ ʙʝʥ ץʦʨʝʢʪʽʢ ʟʘʪʪʘʨʜʳש ʪʘʩʳʤʘʣʳ ʪʠʽʤʜʽ ʞװʨʝʜʽ.  

 

 
7- ʩʫʨʝʪ ï ɻʠʜʨʦʛʝʣʴ ʝʥʛʽʟʫʜʽש ᴅʨʪװʨʣʽ ʘʫʳʣʰʘʨʫʘʰʳʣʳץ ʜʘץʳʣʜʘʨʳʥʘ ᴅʩʝʨʽ 

 

ʄʘץʪʘʜʘ ʛʠʜʨʦʛʝʣʴ ʢʦʥʮʝʥʪʨʘʮʠʷʩʳ 0,3-0,5%, ᴇʥʽʤ ᴇʩʽʤʽ 25%, ʘʣ ʩʫ װʥʝʤʜʝʫ 30% 

ʰʘʤʘʩʳʥʜʘ ʙʦʣʜʳ. ɹײʣ ʢᴇʨʩʝʪʢʽʰʪʝʨ ʤʘץʪʘ ᴇʩʽʤʜʽʛʽʥʽש ʪʝʨʝש ʪʘʤʳʨ ʞװʡʝʩʽ ʤʝʥ ʩʫסʘ ʞʦסʘʨʳ 

 שʨʣʝʨʽʥʜʝ ʛʠʜʨʦʛʝʣʴʜʽװʘʞʝʪʪʽʣʽʛʽʥ ʝʩʢʝʨʛʝʥʜʝ ʪʠʽʤʜʽ ʥᴅʪʠʞʝ ʙʦʣʳʧ ʩʘʥʘʣʘʜʳ. ʂᴇʢᴇʥʽʩ ʪץ

ʦשʪʘʡʣʳ ʤᴇʣʰʝʨʽ 0,4-0,6%. ᴆʥʽʤʜʽʣʽʢ 40%-סʘ ʜʝʡʽʥ ʘʨʪʩʘ, ʩʫ װʥʝʤʜʝʫ 45%-סʘ ʞʝʪʪʽ. ɹײʣ 

ʛʠʜʨʦʛʝʣʴʜʽש ʪʦʧʳʨʘץʪʳש ʬʠʟʠʢʘʣʳץ ץʘʩʠʝʪʪʝʨʽʥ ʞʘץʩʘʨʪʳʧ, ʳʣסʘʣʜʳש ʙʽʨʢʝʣʢʽ ʪʘʨʘʣʫʳʥ 

 ʦʣʜʘʥʫ ᴇʥʽʤʜʽʣʽʢʪʽץ ʳʥʜʘסʘʤʪʘʤʘʩʳʟ ʝʪʫʽʤʝʥ ʙʘʡʣʘʥʳʩʪʳ.ɻʠʜʨʦʛʝʣʴʜʝʨʜʽ ʘʫʳʣ ʰʘʨʫʘʰʳʣʳץ

25-40% ʘʨʪʪʳʨʫʤʝʥ ץʘʪʘʨ, ʩʫ ʨʝʩʫʨʩʪʘʨʳʥ 30ï50% װʥʝʤʜʝʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ʅᴅʪʠʞʝʣʝʨ 

ʛʠʜʨʦʛʝʣʴʜʽש ʳʣסʘʣ ʩʘץʪʘʫ, ʪʦʧʳʨʘײץ ץʨʳʣʳʤʳʥ ʪײʨʘץʪʘʥʜʳʨʫ ʞᴅʥʝ ץʦʨʝʢʪʽʢ ʟʘʪʪʘʨʜʳ 

ʙʽʨʪʽʥʜʝʧ ʙʦʩʘʪʫ ץʘʩʠʝʪʪʝʨʽ ʦʥʳש ʘʛʨʦʪʝʭʥʦʣʦʛʠʷʣʳץ ʤʘשʳʟʳʥ ʜᴅʣʝʣʜʝʡʜʽ. ʉʦʥʜʳץʪʘʥ 

ʛʠʜʨʦʛʝʣʴʜʝʨ ï ײץʨסʘץ ʘʡʤʘץʪʘʨʜʘסʳ ʩʫ ʪʘʧʰʳʣʳסʳʥ ʘʟʘʡʪʫ ʤʝʥ ʪײʨʘץʪʳ ʝʛʽʥʰʽʣʽʢʪʽ 

ʜʘʤʳʪʫסʘ ʘʨʥʘʣסʘʥ ʠʥʥʦʚʘʮʠʷʣʳץ ʰʝʰʽʤʜʝʨʜʽש ʙʽʨʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

 ʞᴅʥʝ ץʬʠʟʠʢʘ-ʭʠʤʠʷʣʳ שʦʨʳʪʳʥʜʳ. ɿʝʨʪʪʝʫ ʙʘʨʳʩʳʥʜʘ ʛʠʜʨʦʛʝʣʴʜʝʨʜʽפ

ʘʛʨʦʪʝʭʥʠʢʘʣʳץ ץʘʩʠʝʪʪʝʨʽ ʞʘʥ-ʞʘץʪʳ ʪʘʣʜʘʥʜʳ. ɸʣʳʥסʘʥ ʥᴅʪʠʞʝʣʝʨ ʛʠʜʨʦʛʝʣʴʜʝʨʜʽש 

ʪʦʧʳʨʘץʪʳײץ שʨʳʣʳʤʳʥ, ʩʫ ʨʝʞʠʤʽʥ ʞᴅʥʝ ᴇʩʽʤʜʽʢʪʝʨʜʽש ᴇʥʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫʜʘסʳ ʪʠʽʤʜʽ 

ʨᴇʣʽʥ ʘʡץʳʥ ʢᴇʨʩʝʪʪʽ.  ɻʠʜʨʦʛʝʣʴʜʝʨʜʽש ʽʩʽʥʫ ʜᴅʨʝʞʝʩʽ ʦʣʘʨʜʳײץ שʨʘʤʳʥʜʘסʳ ɻʀʇɸʅ ʤʝʥ 

ʂʄʎ ץʘʪʳʥʘʩʳʥʘ ʙʘʡʣʘʥʳʩʪʳ ʝʢʝʥʽ ʘʥʳץʪʘʣʜʳ.   ɽש ʞʦסʘʨʳ ʽʩʽʥʫ ʢᴇʨʩʝʪʢʽʰʽ 70/30 

 ʥʥʝʥװʩʪʘʡ ʘʣʘʪʳʥʳʥ ʢᴇʨʩʝʪʪʽ.  7 ʢײ ץʟʘײ ,ʽʨʽʧשʢᴇʧ ʩʽ שʨʘʤ ʩʫʜʳ ʝײץ ʣײʘʣʳʧ, ʙץʨʘʤʳʥʜʘ ʙʘʡײץ

ʢʝʡʽʥʛʽ ʩʫ ײʩʪʘʫ ץʘʙʽʣʝʪʽ ʜʝ ʜᴅʣ ʦʩʳ ײץʨʘʤʜʘ 85% ʜʝשʛʝʡʽʥʜʝ ʪʽʨʢʝʣʜʽ, ʙײʣ ʛʠʜʨʦʛʝʣʴʜʽש 

 ʨʣʝʨʽʥʜʝװʪ ץʨʣʽ ʪʦʧʳʨʘװʳʥ ʜᴅʣʝʣʜʝʡʜʽ.  ɻʠʜʨʦʛʝʣʴ ʝʥʛʽʟʽʣʛʝʥ ᴅʨʪסʪʳʣʳץʨʘײʤʝʨʟʽʤʜʽ ʪץʟʘײ

 .ʟʘʨʜʳײ ʪʘʡץʳʪʳ ʘʡʪʘʨʣʳץʪʘʣʫ ʫʘץʩʘ שʨʳʣʳʤʥʳײץ ,ʰʽ ʘʟʜʘʧ ʪᴇʤʝʥʜʝʛʝʥʽʤʝʥװʳʩʫ ʢץ

ʄʳʩʘʣʳ, ʙʘʣʰʳץʪʳ ʪʦʧʳʨʘץʪʘ ʛʠʜʨʦʛʝʣʴ ײץʨʳʣʳʤʳ 180 ʢװʥʛʝ ʜʝʡʽʥ ʪײʨʘץʪʳ ʩʘץʪʘʣʜʳ.  

ʊʦʧʳʨʘץʪʳש ʜʘʣʘʣʳץ ʳʣסʘʣ ʩʳʡʳʤʜʳʣʳסʳ ʛʠʜʨʦʛʝʣʴ ᴅʩʝʨʽʥʝʥ 46,4%-סʘ ʘʨʪץʘʥ,   ʘʣ ʩʫ 

ᴇʪʢʽʟʛʽʰʪʽʛʽ 37,8%-סʘ ʘʟʘʡסʘʥ, ʙײʣ ʩʫʜʳש ʪʠʽʤʜʽ ʧʘʡʜʘʣʘʥʳʣʫʳʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʪʽ.  ɻʠʜʨʦʛʝʣʴ 

 ʥ ʽʰʽʥʜʝ 70-80%װʳʰʪʘʨ (ʘʟʦʪ, ʬʦʩʬʦʨ, ʢʘʣʠʡ)   30 ʢץʘʡʪשʘʥ ʪʳסʨʘʤʳʥʜʘ ʠʥʢʘʧʩʫʣʷʮʠʷʣʘʥײץ

ʜʝשʛʝʡʽʥʜʝ ʙᴇʣʽʥʽʧ, ʧʘʡʜʘʣʘʥʫ ʪʠʽʤʜʽʣʽʛʽ 82-85% ײץʨʘʜʳ.  ɹײʣ ʥᴅʪʠʞʝʣʝʨ ʛʠʜʨʦʛʝʣʴʜʽש 

ʪʳשʘʡʪץʳʰʪʘʨʜʳ ʙʽʨʪʽʥʜʝʧ ʞᴅʥʝ ʙʘץʳʣʘʥʘʪʳʥ ʙʦʩʘʪʫ ץʘʙʽʣʝʪʽʥ, ʩʦʥʜʘʡ-ʘץ ץʦʨʝʢʪʽʢ 
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ʟʘʪʪʘʨʜʳש ʰʘʡʳʣʳʧ ʢʝʪʫʽʥ ʪᴇʤʝʥʜʝʪʫʽʥ ʜᴅʣʝʣʜʝʡʜʽ.  ɻʠʜʨʦʛʝʣʴ ʝʥʛʽʟʽʣʛʝʥ ʪᴅʞʽʨʠʙʝʣʽʢ 

ʫʯʘʩʢʝʣʝʨʜʝ ᴇʩʽʤʜʽʢ ʙʠʽʢʪʽʛʽ 20%, 1000 ʜᴅʥʥʽש ʤʘʩʩʘʩʳ 17%, ᴇʥʽʤʜʽʣʽʢ 30%, ʘʣ ʜᴅʥʜʝʛʽ ʘץʫʳʟ 

ʤᴇʣʰʝʨʽ 13% ʘʨʪץʘʥʳ ʘʥʳץʪʘʣʜʳ. ɹײʣ ʛʠʜʨʦʛʝʣʴʜʝʨʜʽש ʪʦʧʳʨʘץʪʘסʳ ʳʣסʘʣ ʤʝʥ ץʦʨʝʢʪʽʢ 

ʵʣʝʤʝʥʪʪʝʨʜʽש ʪʠʽʤʜʽ ʩʘץʪʘʣʫʳʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʽʧ,   ᴇʩʽʤʜʽʢ ʬʠʟʠʦʣʦʛʠʷʩʳʥʘ ʦש ᴅʩʝʨ ʝʪʢʝʥʽʥ 

ʢᴇʨʩʝʪʝʜʽ. ɻʠʜʨʦʛʝʣʴ ʝʥʛʽʟʫʜʽש ʦשʪʘʡʣʳ ʢʦʥʮʝʥʪʨʘʮʠʷʩʳ ʜʘץʳʣ ʪװʨʽʥʝ ʙʘʡʣʘʥʳʩʪʳ 0,2-0,6% 

ʘʨʘʣʳסʳʥʜʘ ʘʥʳץʪʘʣʜʳ. ᴆʥʽʤ ᴇʩʽʤʽ 25-40%, ʩʫ װʥʝʤʜʝʫ ʜʝשʛʝʡʽ 30ï50% ʰʝʛʽʥʜʝ ʙʦʣʜʳ. ɽש 

ʞʦסʘʨʳ ʢᴇʨʩʝʪʢʽʰʪʝʨ ʢᴇʢᴇʥʽʩ ʜʘץʳʣʜʘʨʳʥʜʘ ʙʘʡץʘʣʜʳ (ᴇʥʽʤ ᴇʩʽʤʽ 40%, ʩʫ װʥʝʤʜʝʫ 45%). 

ɾװʨʛʽʟʽʣʛʝʥ ʟʝʨʪʪʝʫʣʝʨ ʛʠʜʨʦʛʝʣʴʜʝʨʜʽש ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳʥʜʘ ץʦʣʜʘʥʳʣʫʳ:  ʪʦʧʳʨʘץʪʳש 

ʩʫ-ʬʠʟʠʢʘʣʳץ ץʘʩʠʝʪʪʝʨʽʥ ʞʘץʩʘʨʪʘʜʳ,  ʪʳשʘʡʪץʳʰʪʘʨʜʳש ʪʠʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʘʜʳ,  ᴇʩʽʤʜʽʢ 

ᴇʩʫʽʥ ʞʝʜʝʣʜʝʪʝʜʽ ʞᴅʥʝ ᴇʥʽʤ ʩʘʧʘʩʳʥ ʞʘץʩʘʨʪʘʜʳ,  ʩʫ ʨʝʩʫʨʩʪʘʨʳʥ װʥʝʤʜʝʫʜʽ ץʘʤʪʘʤʘʩʳʟ 

ʝʪʝʜʽ. ʆʩʳʣʘʡʰʘ, ʛʠʜʨʦʛʝʣʴʜʝʨʜʽ ײץʨסʘץ ʞᴅʥʝ ʩʫ ʪʘʧʰʳʣʳסʳ ʙʘʨ ʘʡʤʘץʪʘʨʜʘ ʧʘʡʜʘʣʘʥʫ ï

ʪײʨʘץʪʳ ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳʥ ʜʘʤʳʪʫʜʘסʳ ʠʥʥʦʚʘʮʠʷʣʳץ ᴅʨʽ ʵʢʦʣʦʛʠʷʣʳץ ʪʠʽʤʜʽ ʰʝʰʽʤ 

ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

 שʘʣʜʳסʘ ʞᴅʥʝ ʳʣסʪʘʫץʽʨʽʧ, ʩʘשʘʣʜʳ ʩʽסʣ ʟʝʨʪʪʝʫ, BR24993129 ñʓʣײʘʨʞʳʣʘʥʜʳʨʫ. ɹפ

ʙᴇʣʽʥʫʽʥ ʨʝʪʪʝʫʛʝ ץʘʙʽʣʝʪʪʽ ʙʠʦʣʦʛʠʷʣʳץ ʳʜʳʨʘʡʪʳʥ ʳʩʪʳץץʘ ʩʝʟʽʤʪʘʣ ʛʠʜʨʦʛʝʣʴʜʽ ᴅʟʽʨʣʝʫò 
ˉ 393-ʇʎʌ-24-26 ʙʘסʜʘʨʣʘʤʘʩʳ ʘʷʩʳʥʜʘ ʞװʨʛʽʟʽʣʜʽ, פʈ נʳʣʳʤ ʞᴅʥʝ ɾʦסʘʨʳ ɹʽʣʽʤ ʤʠʥʠʩʪʨʣʽʛʽ 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʜʘʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʨʦʚʝʜʝʥʦ ʢʦʤʧʣʝʢʩʥʦʝ ʠʟʫʯʝʥʠʝ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ 

ʠ ʘʛʨʦʥʦʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʙʠʦʢʦʤʧʦʟʠʪʥʳʭ ʛʠʜʨʦʛʝʣʝʡ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʚ 

ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ. ɻʠʜʨʦʛʝʣʠ ʙʳʣʠ ʩʠʥʪʝʟʠʨʦʚʘʥʳ ʥʘ ʦʩʥʦʚʝ ʛʠʜʨʦʣʠʟʦʚʘʥʥʦʛʦ ʧʦʣʠʘʢʨʠʣʦʥʠʪʨʠʣʘ 

(ɻʀʇɸʅ) ʠ ʥʘʪʨʠʝʚʦʡ ʢʘʨʙʦʢʩʠʤʝʪʠʣʮʝʣʣʶʣʦʟʳ (ʂʄʎ), ʧʨʠ ʵʪʦʤ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʧʦʢʘʟʘʪʝʣʠ 

ʩʪʝʧʝʥʠ ʥʘʙʫʭʘʥʠʷ, ʚʦʜʦʫʜʝʨʞʠʚʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʠ ʤʝʭʘʥʠʯʝʩʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʩʠʥʪʝʟʘ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʩʦʩʪʘʚʦʤ ʛʠʜʨʦʛʝʣʷ ʙʳʣ ʧʨʠʟʥʘʥ ɻʀʇɸʅ/ʂʄʎ = 70/30, ʢʦʪʦʨʳʡ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʘʠʙʦʣʴʰʝʡ ʩʪʝʧʝʥʴʶ ʥʘʙʫʭʘʥʠʷ (580 ʛ/ʛ) ʠ ʚʦʜʦʫʜʝʨʞʠʚʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʴʶ 

(85%) ʯʝʨʝʟ 7 ʜʥʝʡ. ʀʟʫʯʝʥʠʝ ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʩʪʨʫʢʪʫʨʘ ʛʠʜʨʦʛʝʣʷ ʩʦʭʨʘʥʷʝʪ 

ʩʪʘʙʠʣʴʥʦʩʪʴ ʚ ʛʣʠʥʠʩʪʦʡ ʧʦʯʚʝ ʜʦ 180 ʜʥʝʡ.  

ʇʦʣʝʚʳʝ ʘʛʨʦʥʦʤʠʯʝʩʢʠʝ ʦʧʳʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚʚʝʜʝʥʠʝ ʛʠʜʨʦʛʝʣʝʡ ʟʥʘʯʠʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ 

ʬʠʟʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʧʦʯʚʳ: ʫʚʝʣʠʯʠʣʘʩʴ ʧʦʣʝʚʘʷ ʚʣʘʛʦʸʤʢʦʩʪʴ ʥʘ 46,4%, ʚʦʜʦʧʨʦʥʠʮʘʝʤʦʩʪʴ 

ʩʥʠʟʠʣʘʩʴ ʥʘ 37,8%, ʘ ʚʣʘʞʥʦʩʪʴ ʫʚʷʜʘʥʠʷ ʧʦʚʳʩʠʣʘʩʴ ʥʘ 50%. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʚʳʩʚʦʙʦʞʜʝʥʠʷ 

ʫʜʦʙʨʝʥʠʡ (ʘʟʦʪ, ʬʦʩʬʦʨ, ʢʘʣʠʡ), ʠʥʢʘʧʩʫʣʠʨʦʚʘʥʥʳʭ ʚ ʩʪʨʫʢʪʫʨʫ ʛʠʜʨʦʛʝʣʷ, ʦʢʘʟʘʣʘʩʴ ʚʳʩʦʢʦʡ: ʟʘ 

30 ʜʥʝʡ ʚʳʜʝʣʠʣʦʩʴ 70ï80% ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ, ʧʨʠ ʵʪʦʤ ʢʦʵʬʬʠʮʠʝʥʪ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʦʩʪʘʚʠʣ 

82ï85%. ʆʧʳʪʳ ʧʦ ʚʳʨʘʱʠʚʘʥʠʶ ʨʘʩʪʝʥʠʡ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʛʠʜʨʦʛʝʣʷ (0,3%) ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʫʚʝʣʠʯʝʥʠʶ ʚʳʩʦʪʳ ʨʘʩʪʝʥʠʡ ʥʘ 20,4%, ʤʘʩʩʳ 1000 ʟʸʨʝʥ ï ʥʘ 17,4%, ʫʨʦʞʘʡʥʦʩʪʠ ï ʥʘ 30,2%, ʘ 

ʩʦʜʝʨʞʘʥʠʷ ʙʝʣʢʘ ï ʥʘ 13,3%. ʂʨʦʤʝ ʪʦʛʦ, ʧʨʠ ʚʦʟʜʝʣʳʚʘʥʠʠ ʨʘʟʣʠʯʥʳʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʢʫʣʴʪʫʨ (ʧʰʝʥʠʮʘ, ʢʫʢʫʨʫʟʘ, ʭʣʦʧʯʘʪʥʠʢ, ʦʚʦʱʥʳʝ ʢʫʣʴʪʫʨʳ) ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʛʠʜʨʦʛʝʣʷ ʦʙʝʩʧʝʯʠʣʦ 

ʨʦʩʪ ʫʨʦʞʘʡʥʦʩʪʠ ʥʘ 25-40% ʠ ʵʢʦʥʦʤʠʶ ʚʦʜʳ ʥʘ 30ï50%. ɺ ʮʝʣʦʤ ʧʨʠʤʝʥʝʥʠʝ ʛʠʜʨʦʛʝʣʝʡ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʣʫʯʰʝʥʠʶ ʚʦʜʥʦ-ʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʧʦʯʚʳ, ʧʦʚʳʰʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʫʜʦʙʨʝʥʠʡ ʠ ʨʘʮʠʦʥʘʣʴʥʦʤʫ ʨʘʩʭʦʜʦʚʘʥʠʶ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ 

ʧʦʜʪʚʝʨʞʜʘʶʪ, ʯʪʦ ʛʠʜʨʦʛʝʣʠ ʷʚʣʷʶʪʩʷ ʵʬʬʝʢʪʠʚʥʳʤ ʵʣʝʤʝʥʪʦʤ ʫʩʪʦʡʯʠʚʦʛʦ ʟʝʤʣʝʜʝʣʠʷ ʠ 

ʚʦʜʦʩʙʝʨʝʛʘʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ, ʦʩʦʙʝʥʥʦ ʚ ʫʩʣʦʚʠʷʭ ʟʘʩʫʰʣʠʚʳʭ ʠ ʧʦʣʫʟʘʩʫʰʣʠʚʳʭ ʨʝʛʠʦʥʦʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʠʜʨʦʛʝʣʴ, ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ, ʧʦʯʚʘ, ʚʦʜʦʫʜʝʨʞʠʚʘʶʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ, 

ʩʪʝʧʝʥʴ ʥʘʙʫʭʘʥʠʷ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʫʜʦʙʨʝʥʠʡ, ʫʨʦʞʘʡʥʦʩʪʴ, ʚʦʜʦʩʙʝʨʝʞʝʥʠʝ 
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Annotation. This study provides a comprehensive investigation of the physicochemical and 

agronomic properties of biocomposite hydrogels developed for agricultural applications. The hydrogels were 

synthesized based on hydrolyzed polyacrylonitrile (HPAN) and sodium carboxymethylcellulose (CMC), and 

their swelling capacity, water-retention ability, and mechanical stability were determined. According to the 

synthesis results, the optimal hydrogel composition was found to be HPAN/CMC = 70/30, which exhibited 

the highest swelling ratio (580 g/g) and a water-retention capacity of 85% after seven days. Mechanical 

testing of the hydrogels under soil conditions revealed that their structural stability was maintained for up to 

180 days in clayey soil. Agronomic field experiments demonstrated that the introduction of hydrogels had a 

significant positive effect on soil physical properties: the field moisture capacity increased by 46.4%, water 

permeability decreased by 37.8%, and wilting moisture content rose by 50%. The release efficiency of 

fertilizers (nitrogen, phosphorus, potassium) encapsulated within the hydrogel matrix was high ï reaching 

70-80% within 30 days ï while the overall utilization efficiency ranged between 82-85%. Plant growth 

experiments showed that hydrogel application (0.3%) increased plant height by 20.4%, thousand-grain 

weight by 17.4%, crop yield by 30.2%, and protein content by 13.3%. Moreover, for different agricultural 

crops (wheat, maize, cotton, and vegetables), the use of hydrogels resulted in yield increases of 25-40% and 

water savings of 30ï50%. Overall, the application of hydrogels contributes to improving the water-physical 

properties of soils, enhancing fertilizer efficiency, and reducing water consumption. These results confirm 

that hydrogels are an effective component of sustainable agriculture and water-saving technologies, 

particularly valuable for arid and semi-arid regions. 

Keywords: hydrogel, agriculture, soil, water retention capacity, swelling ratio, fertilizer efficiency, 

crop yield, water conservation. 
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1ϧʦʨϨʳʪ ɸʪʘ ʘʪʳʥʜʘϤʳ ϧʳʟʳʣʦʨʜʘ ʫʥʠʚʝʨʩʠʪʝʪʽ, ϧʳʟʳʣʦʨʜʘ Ϩ, ϧʘʟʘϨʩʪʘʥ  

2ʓ.ɾʘϨʘʝʚ ʘʪʳʥʜʘϤʳ ϧʘʟʘϨ ʢϮʨʽʰ Ϥʳʣʳʤʠ-ʟʝʨʪʪʝʫ ʠʥʩʪʠʪʫʪʳ, ϧʳʟʳʣʦʨʜʘ Ϩ, ϧʘʟʘϨʩʪʘʥ  

 

ɸשʜʘʪʧʘ. ʉʫʘʨʤʘʣʳ ʝʛʽʥʰʽʣʽʢʪʽץ שʘʨץʳʥʜʳ ʜʘʤʫʳ ʞʘסʜʘʡʳʥʜʘ ʘסʳʥʜʳ ʩʫʣʘʨʜʳ ʘʫʳʣ 

ʰʘʨʫʘʰʳʣʳסʳʥʜʘ ʧʘʡʜʘʣʘʥʫ ʤᴅʩʝʣʝʩʽ ץʘʟʽʨʛʽ ʪʘשʜʘ ʵʢʦʣʦʛʠʷʣʳץ ץʘʫʽʧʩʽʟʜʽʢ, ʩʫ ʨʝʩʫʨʩʪʘʨʳʥ ʪʠʽʤʜʽ 

ʙʘʩץʘʨʫ ʞᴅʥʝ ʪʦʧʳʨʘץʪʳש ʤʝʣʠʦʨʘʪʠʚʪʽʢ ʞʘסʜʘʡʳʥ ʩʘץʪʘʫ ʪײʨסʳʩʳʥʘʥ ᴇʟʝʢʪʽ סʳʣʳʤʠ ʙʘסʳʪʪʘʨʜʳש 

ʙʽʨʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʉʫ ʪʘʧʰʳʣʳסʳ ʘʨʪʳʧ ʢʝʣʝ ʞʘʪץʘʥ ᴇשʽʨʣʝʨʜʝ, ʦʥʳש ʽʰʽʥʜʝ פʘʟʘץʩʪʘʥʥʳש 

ʦשʪװʩʪʽʢ ʞᴅʥʝ ʦשʪװʩʪʽʢ-ʙʘʪʳʩ ʘʡʤʘץʪʘʨʳʥʜʘ, ʪʘʟʘʨʪʳʣסʘʥ ʘסʳʥʜʳ ʩʫʣʘʨʜʳ ʩʫʘʨʫ ʤʘץʩʘʪʳʥʜʘ ʪʠʽʤʜʽ 

 ʘʨʘʩʪʳʨʳʣʘʜʳ. ɸʣʘʡʜʘץ ʙʘʣʘʤʘʣʳ ʞʦʣʳ ʨʝʪʽʥʜʝ שʥʝʤʜʝʫʜʽװ ʤʢʽʥʜʽʛʽ ʩʫ ʨʝʩʫʨʩʪʘʨʳʥװʦʣʜʘʥʫ ʤץ

ʘסʳʥʜʳ ʩʫʤʝʥ ʩʫʘʨʫ ʢʝʟʽʥʜʝ ʪʦʧʳʨʘץ ʧʝʥ ʞʝʨ ʘʩʪʳ ʩʫʣʘʨʳʥʳש ʛʠʜʨʦʛʝʦʭʠʤʠʷʣʳץ ʨʝʞʠʤʽʥʝ ᴅʩʝʨ 

ʝʪʝʪʽʥ ʙʽʨץʘʪʘʨ ʢװʨʜʝʣʽ ʧʨʦʮʝʩʪʝʨ ʧʘʡʜʘ ʙʦʣʘʜʳ. 

ʄʘץʘʣʘʜʘ ʘסʳʥʜʳ ʣʘʩ ʩʫʣʘʨʤʝʥ ʩʫʘʨʫʜʳש ʞʝʨ ʘʩʪʳ ʩʫʣʘʨʳʥʳש ʛʠʜʨʦʛʝʦʭʠʤʠʷʣʳײץ ץʨʘʤʳʥʘ 

ᴅʩʝʨʽ, ʠʥʬʠʣʴʪʨʘʮʠʷʣʳץ ʧʨʦʮʝʩʪʝʨ ʞᴅʥʝ ʪʦʧʳʨʘץ ץʘʙʘʪʳʥʜʘסʳ ʭʠʤʠʷʣʳץ ʵʣʝʤʝʥʪʪʝʨʜʽש ʤʠʛʨʘʮʠʷʩʳ 

ʞʘʥ-ʞʘץʪʳ ʟʝʨʪʪʝʣʛʝʥ. ʉʫʘʨʫ ʥʦʨʤʘʣʘʨʳʥʳש ᴅʨʪװʨʣʽ ʢᴇʣʝʤʜʝʨʽʥʜʝ ʪʦʧʳʨʘץʪʳש ʩװʟʛʽʣʽʢ ץʘʩʠʝʪʪʝʨʽ 

ʙʘסʘʣʘʥʳʧ, ʘסʳʥʜʳ ʩʫʣʘʨʜʳש ʥʝʛʽʟʛʽ ʢʦʤʧʦʥʝʥʪʪʝʨʽʥʽש (ʘʟʦʪ, ʬʦʩʬʦʨ, ʢʘʣʴʮʠʡ, ʤʘʛʥʠʡ, ʭʣʦʨ, 

ʩʫʣʴʬʘʪʪʘʨ) ײʩʪʘʣʫ ʜᴅʨʝʞʝʩʽ ʪʘʣʜʘʥʜʳ. ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ ʙʦʡʳʥʰʘ ʪʦʧʳʨʘץʪʳ50 שï100 ʩʤ ץʘʙʘʪʳ 

ʘסʳʥʜʳ ʩʫʜʳש ʭʠʤʠʷʣʳץ ץʦʩʧʘʣʘʨʳʥ 60ï100% ʘʨʘʣʳסʳʥʜʘ ʪʠʽʤʜʽ ʩʽשʽʨʝʪʽʥʽ ʘʥʳץʪʘʣʜʳ. ʉʫʘʨʫ 

ʥʦʨʤʘʩʳ 900ï1100 ʤį/ʛʘ ʙʦʣסʘʥ ʞʘסʜʘʡʜʘ ʪʘʙʠסʠ ʙʠʦʬʠʣʴʪʨʘʮʠʷ ʞʦסʘʨʳ ʙʦʣʳʧ, ʞʝʨ ʘʩʪʳ ʩʫʣʘʨʳʥʳש 

ʣʘʩʪʘʥʫ ץʘʫʧʽ ʪᴇʤʝʥʜʝʡʪʽʥʽ ʙʘʡץʘʣʜʳ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, ײʟʘץ ʤʝʨʟʽʤʜʽ ʩʫʘʨʫʜʳש ʞʝʨ ʘʩʪʳ ʩʫʣʘʨʳʥʳש 

ʤʠʥʝʨʘʣʜʘʥʫʳʥ ʘʨʪʪʳʨʫʳ ʤװʤʢʽʥ ʝʢʝʥʽ ʜᴅʣʝʣʜʝʥʜʽ. ʄʘץʘʣʘʜʘ ʞʝʨ ʘʩʪʳ ʩʫʣʘʨʳʥʳש ʩʘʧʘʩʳʥ ʙʘץʳʣʘʫ, 

ʛʠʜʨʦʛʝʦʣʦʛʠʷʣʳץ ʞʘסʜʘʡʣʘʨʜʳ ʙʘסʘʣʘʫ ʞᴅʥʝ ʘסʳʥʜʳ ʩʫʜʳ ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳʥʜʘ ץʘʫʽʧʩʽʟ 

ʧʘʡʜʘʣʘʥʫ ʙʦʡʳʥʰʘ סʳʣʳʤʠ ײʩʳʥʳʩʪʘʨ ʙʝʨʽʣʛʝʥ. 

ʊʽʨʝʢ ʩϺʟʜʝʨ: ʘϤʳʥʜʳ ʣʘʩ ʩʫʣʘʨ, ʞʝʨ ʘʩʪʳ ʩʫʣʘʨ, ʩʫʘʨʫ, ʪʦʧʳʨʘϨ, ʛʠʜʨʦʛʝʦʣʦʛʠʷ 

 

ʂʽʨʽʩʧʝ. ɸסʳʥʜʳ ʩʫʜʳש ʪʦʧʳʨʘץ ʘʨץʳʣʳ ʠʥʬʠʣʴʪʨʘʮʠʷʩʳ ʙʘʨʳʩʳʥʜʘ ʭʠʤʠʷʣʳץ 

ʵʣʝʤʝʥʪʪʝʨʜʽש ʤʠʛʨʘʮʠʷʩʳ, ʦʣʘʨʜʳש ʩʽשʽʨʽʣʫ ʜʝשʛʝʡʽ ʞᴅʥʝ ʞʝʨ ʘʩʪʳ ʩʫʣʘʨʳʥʳש ʣʘʩʪʘʥʫ 

ʳץʪʠʤʘʣʜʳסʳ ʪʘʙʠסʠ ʛʠʜʨʦʛʝʦʣʦʛʠʷʣʳץ ʞʘסʜʘʡʣʘʨ ʤʝʥ ʩʫʘʨʫ ʨʝʞʠʤʽʥʝ ʪʽʢʝʣʝʡ ʙʘʡʣʘʥʳʩʪʳ. 

ʊʦʧʳʨʘץʪʳש ʩװʟʛʽʣʽʢ ץʘʩʠʝʪʪʝʨʽ, ʘʵʨʘʮʠʷ ʘʡʤʘסʳʥʳץ שʫʘʪʪʳʣʳסʳ ʞᴅʥʝ ʞʝʨ ʘʩʪʳ ʩʫʣʘʨʳʥʳש 

ʪʝʨʝשʜʽʛʽ ʘסʳʥʜʳ ʩʫʜʳײץ שʨʘʤʳʥʜʘסʳ ʙʠʦʛʝʥʜʽʢ ʵʣʝʤʝʥʪʪʝʨʜʽש (ʘʟʦʪ, ʬʦʩʬʦʨ, ʢʘʣʠʡ), 

ʩʦʥʜʘʡ-ʘץ ʭʣʦʨ, ʩʫʣʴʬʘʪ, ʢʘʣʴʮʠʡ ʤʝʥ ʤʘʛʥʠʡ ʩʠʷץʪʳ ʤʘʢʨʦʢʦʤʧʦʥʝʥʪʪʝʨʜʽש ʪʘʨʘʣʫ 

ʜʠʥʘʤʠʢʘʩʳʥ ʘʥʳץʪʘʡʜʳ. 

ʉʫʘʨʤʘʣʳ ʘʣץʘʧʪʘʨʜʘסʳ ʞʝʨ ʘʩʪʳ ʩʫʣʘʨʳʥʳש ʜʝשʛʝʡʽʥʽש ʢᴇʪʝʨʽʣʫʽ, ʤʠʥʝʨʘʣʜʘʥʫʜʳש 

ʘʨʪʫʳ, ʭʠʤʠʷʣʳײץ ץʨʘʤʥʳש ᴇʟʛʝʨʫʽ ï ʘסʳʥʜʳ ʩʫʤʝʥ ײʟʘץ ʤʝʨʟʽʤʜʽ ʩʫʘʨʫʜʳש ʥʝʛʽʟʛʽ ʩʘʣʜʘʨʳ 

ʨʝʪʽʥʜʝ ץʘʨʘʩʪʳʨʳʣʘʜʳ. ɹײʣ ʞʘסʜʘʡʣʘʨ ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ ʜʘץʳʣʜʘʨʳʥʳש ᴇʩʫʽʥʝ, 

ʪʦʧʳʨʘץʪʳש ʪײʟʜʘʥʫ ʜᴅʨʝʞʝʩʽʥʝ ʞᴅʥʝ ʵʢʦʞװʡʝʣʝʨʜʽש ʞʘʣʧʳ ʦʨʥʳץʪʳʣʳסʳʥʘ ʢʝʨʽ ᴅʩʝʨ ʝʪʫʽ 

ʤװʤʢʽʥ. ʉʦʥʜʳץʪʘʥ ʘסʳʥʜʳ ʩʫʤʝʥ ʩʫʘʨʫʜʳץ שʘʫʽʧʩʽʟʜʽʛʽʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ װʰʽʥ ʪʦʧʳʨʘץʪʳש 
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ʩװʟʛʽʣʽʢ ץʘʙʽʣʝʪʽʥ ʙʘסʘʣʘʫ, ʭʠʤʠʷʣʳץ ʵʣʝʤʝʥʪʪʝʨʜʽש ʤʠʛʨʘʮʠʷʩʳʥ ʙʦʣʞʘʫ ʞᴅʥʝ ʞʝʨ ʘʩʪʳ 

ʩʫʣʘʨʳʥʳש ʩʘʧʘʩʳʥ ʪײʨʘץʪʳ ʙʘץʳʣʘʫ ʘʩʘ ʤʘשʳʟʜʳ. 

ɻʠʜʨʦʛʝʦʣʦʛʠʷʣʳץ ʞʘסʜʘʡʣʘʨʜʳש ʪʘʙʠסʠ ʩʠʧʘʪʪʘʨʳʥ ʞᴅʥʝ ʦʣʘʨסʘ ʤʝʣʠʦʨʘʮʠʷʣʳץ 

ʰʘʨʘʣʘʨʜʳש ʪʠʛʽʟʝʪʽʥ ʳץʧʘʣʳʥ ʟʝʨʪʪʝʫ ï ʩʫ ʨʝʩʫʨʩʪʘʨʳʥ ʪʠʽʤʜʽ ʙʘʩץʘʨʫ ʤʝʥ ʩʫ ʧʘʡʜʘʣʘʥʫ 

ʞװʡʝʣʝʨʽʥʜʝʛʽ ʪװʨʣʽ ʠʥʞʝʥʝʨʣʽʢ ʤᴅʩʝʣʝʣʝʨ ʘʷʩʳʥ ʢʝשʝʡʪʫ װʰʽʥ ʤʘשʳʟʜʳ. פʦʣʜʘʥʙʘʣʳ 

ʛʠʜʨʦʛʝʦʣʦʛʠʷ סʳʣʳʤʳʥʳש ʤʝʣʠʦʨʘʮʠʷ ʙʘסʳʪʳ ï ʞʝʨʜʽ ʩʫʘʨʫ ʙʘʨʳʩʳʥʜʘ ץʘʣʳʧʪʘʩʘʪʳʥ 

ʛʠʜʨʦʛʝʦʣʦʛʠʷʣʳץ ʘʭʫʘʣʜʳ ʩʘʨʘʧʪʘʫ, ʪʦʧʳʨʘץʪʳש ᴇʥʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫ ʞᴅʥʝ ʤʝʣʠʦʨʘʮʠʷסʘ 

ʞʘʪʘʪʳʥ ʞʝʨʣʝʨʜʝ ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ ʜʘץʳʣʜʘʨʳʥʳש ʪײʨʘץʪʳ ᴅʨʽ ʞʦסʘʨʳ ᴇʥʽʤ ʘʣʫʳʥʘ 

ʤװʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥ ʤʝʣʠʦʨʘʮʠʷʣʳײץ ץʨʳʣʳʤʜʘʨʜʳ ʞʦʙʘʣʘʫ ʞᴅʥʝ ײʡʳʤʜʘʩʪʳʨʫ ʽʩʽʤʝʥ 

ʘʡʥʘʣʳʩʘʜʳ.  

ʄʝʣʠʦʨʘʮʠʷʣʳץ ʛʠʜʨʦʛʝʦʣʦʛʠʷ ʤʳʥʘʜʘʡ ʙʘʩʪʳ ʤʽʥʜʝʪʪʝʨʜʽ ʦʨʳʥʜʘʡʜʳ: ʩʫʘʨʫ, ʩʫ 

ʞʠʥʘʫ, ʩʫ ʞʝʪʢʽʟʫ ʪᴅʨʽʟʜʽ ʞʦʙʘʣʘʥסʘʥ ʰʘʨʘʣʘʨʜʳש ʛʠʜʨʦʛʝʦʣʦʛʠʷʣʳץ ʞʘסʜʘʡʣʘʨסʘ ʳץʧʘʣʳʥ 

ʘʥʳץʪʘʧ, ʦʣʘʨʜʳש ᴇʟʛʝʨʫ װʜʝʨʽʩʽʥ ʙʦʣʞʘʫ; ᴇʟʛʝ ʤʝʣʠʦʨʘʮʠʷʣʳץ ʞײʤʳʩʪʘʨʤʝʥ ץʘʪʘʨ ʜʨʝʥʘʞ 

ʞװʡʝʣʝʨʽʥ ʞʦʙʘʣʘʫ; ʤʝʣʠʦʨʘʮʠʷʣʘʥʘʪʳʥ ʘʫʤʘץʪʘʨʜʘ ʞʝʨ ʘʩʪʳ ʩʫʣʘʨʳʥ ײʪʳʤʜʳ ʧʘʡʜʘʣʘʥʫ 

ʞᴅʥʝ ʦʣʘʨʜʳש ʪʘʙʠסʠ ʦʨʪʘסʘ ᴅʩʝʨʽʥ ʝʩʢʝʨʝ ʦʪʳʨʳʧ, ʦʣʘʨʜʳ ʩʘץʪʘʫ; ʩʦʥʜʘʡ-ʘץ ʤʝʣʠʦʨʘʮʠʷʣʳץ 

ʞװʡʝʣʝʨ ʞײʤʳʩ ʽʩʪʝʧ ʪײʨסʘʥ ʢʝʟʜʝ ʛʠʜʨʦʛʝʦʣʦʛʠʷʣʳץ ʤʦʥʠʪʦʨʠʥʛ ʞװʨʛʽʟʫ [1]. 

ɿʝʨʪʪʝʫ ʤʘʪʝʨʠʘʣʜʘʨʳ ʤʝʥ ᴅʜʽʩʪʝʨʽ. ɻʠʜʨʦʤʝʣʠʦʨʘʮʠʷʣʳץ ʞʘסʜʘʡʣʘʨʜʳ ʰʳʥʘʡʳ ᴅʨʽ 

ʜᴅʣ ʙʘסʘʣʘʫ ʪʝʢ ʛʠʜʨʦʣʦʛ-ʤʝʣʠʦʨʘʪʦʨ ʤʘʤʘʥʜʘʨʜʳס שʳʣʳʤʠ ʪʘʣʜʘʫʳ ʞᴅʥʝ ʪʘʙʠסʠ װʜʝʨʽʩʪʝʨʜʽ 

ʞʘʥ-ʞʘץʪʳ ʟʝʨʪʪʝʫ ʥᴅʪʠʞʝʩʽʥʜʝ ʤװʤʢʽʥ ʙʦʣʘʜʳ. ɹײʣ ʟʝʨʪʪʝʫʣʝʨʛʝ ʞʝʨ ʘʩʪʳ ʩʫʣʘʨʳʥʳש ʩʫ 

ʞᴅʥʝ ʪײʟ ʨʝʞʽʤʽʥ ʪʘʣʜʘʫ ʜʘ ʢʽʨʝʜʽ [2, 3]. ɸʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ ʜʘץʳʣʜʘʨʳʥ ʩʫʘʨʫ ʙʘʨʳʩʳʥʜʘ 

ʩʫʜʳש ʙʽʨ ʙᴇʣʽʛʽ ʪʦʧʳʨʘץ ʝʨʽʪʽʥʜʽʩʽ ʘʨץʳʣʳ ᴇʩʽʤʜʽʢʪʝʨʛʝ ʩʽשʽʨʽʣʝʜʽ, ʪʘסʳ ʙʽʨ ʙᴇʣʽʛʽ ʙʫʣʘʥʳʧ 

ʢʝʪʝʜʽ, ʘʣ ץʘʣסʘʥ ʤᴇʣʰʝʨʽ ʞʝʨ ץʦʡʥʘʫʳʥʘ ᴇʪʽʧ, ʞʝʨ ʘʩʪʳ ʩʫʣʘʨʳʥʘ ץʦʩʳʣʘʜʳ. ʉʦʥʳש 

ʩʘʣʜʘʨʳʥʘʥ ʞʝʨ ʘʩʪʳ ʩʫʣʘʨʳʥʳש ʜʝשʛʝʡʽ ʢᴇʪʝʨʽʣʝʜʽ ʞᴅʥʝ ʘʵʨʘʮʠʷ ץʘʙʘʪʳʥʜʘ ï ʪʘʤʳʨ ʞװʡʝʩʽ 

ʦʨʥʘʣʘʩץʘʥ ʘʡʤʘץʪʘ ï ʙʫʣʘʥʫ ʤʝʥ ʪײʟ ʞʠʥʘʣʫ װʨʜʽʩʪʝʨʽ ʢװʰʝʡʝ ʪװʩʝʜʽ. ɹײʣ ʪʦʧʳʨʘץʪʳש 

ʪײʟʜʘʥʫʳʥʘ ʘʣʳʧ ʢʝʣʽʧ, ʥᴅʪʠʞʝʩʽʥʜʝ ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ ʜʘץʳʣʜʘʨʳʥʳש ᴇʥʽʤ ʢᴇʣʝʤʽ 

ʪᴇʤʝʥʜʝʡʜʽ.  

ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʞʝʨ ʘʩʪʳ ʩʫʣʘʨʳ ʩʫʘʨʤʘʣʳ ʞװʡʝʣʝʨʜʝʛʽ ʤʘʛʠʩʪʨʘʣʴʜʳץ, ʪʘʨʘʪʫ ʞᴅʥʝ 

ʩʫʘʨʫ ʘʨʥʘʣʘʨʳ ʘʨץʳʣʳ ʩװʟʽʣʽʧ ᴇʪʝʪʽʥ ʩʫʣʘʨʤʝʥ ʜʝ ץʦʩʳʤʰʘ ʪʦʣʳץʪʳʨʳʣʘʜʳ. ɹײʣ ʧʨʦʮʝʩʪʝʨ 

ʪʝʢ ʩʫʘʨʤʘʣʳ ʘʣץʘʧʪʘʨʜʘ סʘʥʘ ʝʤʝʩ, ʩʦʥʜʘʡ-ʘץ ʙװʢʽʣ ʩʫʘʨʫ ʘʡʤʘסʳ ʰʝʛʽʥʜʝ ʞʝʨ ʘʩʪʳ 

ʩʫʣʘʨʳʥʳש ʛʠʜʨʦʣʦʛʠʷʣʳץ ʨʝʞʠʤʽʥʽש ᴇʟʛʝʨʫʽʥʝ ʩʝʙʝʧ ʙʦʣʘʜʳ. ʉʫʘʨʫ ʘʡʤʘסʳ װʰʽʥ ʙʘʩʪʳ 

ʛʠʜʨʦʣʦʛʠʷʣʳץ ʧʘʨʘʤʝʪʨʣʝʨ ï ʩʫʘʨʫ ʤᴇʣʰʝʨʽ ʤʝʥ ʩʫʘʨʫ ʢʝʟʽʥʜʝ ʞʝʨ ʘʩʪʳ ʩʫʣʘʨʳʥʘ ʢʝʣʽʧ 

ʪװʩʝʪʽʥ ץʦʨʝʢʪʝʥʜʽʨʫ ʢᴇʣʝʤʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʉʫʘʨʫ ʤᴇʣʰʝʨʽ ʥʝʤʝʩʝ ʩʫ ʙʝʨʫ ʢᴇʣʝʤʽ 

ʪʦʧʳʨʘץʪʳש ʪʘʤʳʨ ᴇʩʝʪʽʥ ץʘʙʘʪʳʥʜʘ ץʘʞʝʪʪʽ ʳʣסʘʣʜʳʣʳץ ʜʝשʛʝʡʽʥ ײʩʪʘʧ ʪײʨʫסʘ 

ʙʘסʳʪʪʘʣסʘʥ, ʙײʣ ᴇʟ ʢʝʟʝʛʽʥʜʝ ᴇʩʽʤʜʽʢʪʝʨʜʽש ʜײʨʳʩ ᴇʩʽʧ-ʞʝʪʽʣʫʽʥʝ ʞᴅʥʝ ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ 

ʜʘץʳʣʜʘʨʳʥʳש ʞʦסʘʨʳ ᴇʥʽʤ ʘʣʫʳʥʘ ʞʘסʜʘʡ ʞʘʩʘʡʜʳ.  

 שʪʘʨʜʘ ʞʝʨ ʘʩʪʳ ʩʫʣʘʨʳʥʳץʘʡʤʘ ץʠ-ʢʣʠʤʘʪʪʳסʨʣʽ ʪʘʙʠװʳ ᴅʨʪסʳʥʜʘסʩʪʘʥ ʘʫʤʘץʘʟʘפ

ʞʘʪʫ ʪʝʨʝשʜʽʛʽ ᴅʨץʠʣʳ ʙʦʣסʘʥʜʳץʪʘʥ, ʦשʪʘʡʣʳ ʙʠʦʢʣʠʤʘʪʪʳץ ʩʫʘʨʫ ʢᴇʣʝʤʜʝʨʽ (ʩʫʘʨʫ 

ʥʦʨʤʘʣʘʨʳ) ʜʘ ʙʽʨʜʝʡ ʝʤʝʩ; ʙײʣ ʢᴇʨʩʝʪʢʽʰʪʝʨ ʘʨʥʘʡʳ çʄʝʣʠʦʨʘʮʠʷ ʞᴅʥʝ ʩʫ ʰʘʨʫʘʰʳʣʳסʳ 

ʙʦʡʳʥʰʘ ʘʥʳץʪʘʤʘʣʳץʪʘʨʜʘè ʢʝʣʪʽʨʽʣʛʝʥ.  

ɾʝʨ ʘʩʪʳ ʩʫʣʘʨʳʥʳש ʩʫʘʨʤʘʣʳ ץʦʨʝʢʪʝʥʫʽ ʠʥʬʠʣʴʪʨʘʮʠʷʣʳץ ʘסʳʥʜʘʨ ʤʝʥ ʩʫʘʨʫ 

ʘʨʥʘʣʘʨʳ ʘʨץʳʣʳ ʙʦʣʘʪʳʥ ʩװʟʽʥʜʽ ʰʳסʳʥʜʘʨʜʳ ץʘʤʪʠʜʳ. ɹײʣ ʛʠʜʨʦʜʠʥʘʤʠʢʘʣʳץ 

ʢᴇʨʩʝʪʢʽʰʪʝʨʜʽ ʙʝʣʛʽʣʽ ʙʽʨ ʰʝʢʪʝ ײʩʪʘʫ ץʘʞʝʪ. ʉʫʘʨʫ ʢʝʟʽʥʜʝ ʞʝʨ ʘʩʪʳ ʩʫʣʘʨʳ ʜʝשʛʝʡʽʥʽש 

ʢᴇʪʝʨʽʣʫ ʙʝʣʛʽʣʝʨʽ ʙʘʡץʘʣסʘʥ ʩᴅʪʪʝ ʠʥʬʠʣʴʪʨʘʮʠʷʣʳץ ץʦʨʝʢʪʝʥʫʜʽ ʙʘסʘʣʘʫ ʙʘʨʳʩʳʥʜʘ 

ʪʘʤʳʨʣʳץ ץʘʙʘʪ ʘʨץʳʣʳ ᴇʪʝʪʽʥ ʪʨʘʥʟʠʪʪʽʢ ʘסʳʥʜʘʨʜʳש ʳץʪʠʤʘʣʜʳסʳʥ ʝʩʝʧʢʝ ʘʣסʘʥ ʞᴇʥ. 

ʄײʥʜʘʡ ʘסʳʥʜʘʨ ʢʝʡʜʝ ʩװʟʽʣʛʝʥ ʩʫʜʳש ʞʘʣʧʳ ʢᴇʣʝʤʽʥʽש ʰʘʤʘʤʝʥ 20%-ʳʥʘ ʜʝʡʽʥ ʞʝʪʫʽ 

ʤװʤʢʽʥ. ɸʣ ʢʘʥʘʣʜʘʨʜʘסʳ ʬʠʣʴʪʨʘʮʠʷʣʳץ ʰʳסʳʥʜʘʨ, ᴅʜʝʪʪʝ, ʘסʳʥ ʩʫ ʢᴇʣʝʤʽʥʽ40-50% ש-ʳʥ 

  .ʨʘʡʜʳ [3]ײץ

ʉʫʘʨʫ ʢʝʟʽʥʜʝ ʢʘʥʘʣʜʳש ʪװʙʽ ʤʝʥ ץʘʙʳʨסʘʣʘʨʳ ʘʨץʳʣʳ ʩװʟʽʣʽʧ ᴇʪʝʪʽʥ ʩʫ ᴇʪʢʽʟʙʝʡʪʽʥ 

 ʨʘʪʳʥײʳʧ ʪץʘʣץ ʨʽʥʜʝװʥʩʳʟ ʩʫʣʘʨ ʪײץ ʟʳ ʢᴇʧײʨʘʤʳʥʜʘ ʪײץ ,ʩʪʽʥʜʝ ʞʠʥʘʣʳʧװ שʘʙʘʪʪʳץ

ʝʨʝʢʰʝ ʣʠʥʟʘ ʪᴅʨʽʟʜʽ ʪװʟʽʣʽʩʪʝʨ ʪװʟʝʜʽ ʞᴅʥʝ ʞʝʨ ʘʩʪʳ ʩʫʣʘʨʳʥʳץ שʦʨʳʥ ʪʦʣʳץʪʳʨʘʜʳ. 

ʄײʥʜʘʡ ʩװʟʽʥʜʽ ʘסʳʥʜʘʨ ʢʝʡ ʞʘסʜʘʡʣʘʨʜʘ ʪʦʧʳʨʘץ ʧʝʥ ʞʳʥʳʩʪʘʨʜʳ ʪײʟʜʘʨʜʘʥ ʪʘʟʘʨʪʳʧ, 
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ʦʣʘʨʜʳ ʰʘʶסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ɸʣʘʡʜʘ, ʝʛʝʨ ʩʫ ᴇʪʢʽʟʛʽʰ ץʘʙʘʪʪʳש ʬʠʣʴʪʨʘʮʠʷʣʳץ ץʘʙʽʣʝʪʽ 

ʪᴇʤʝʥ ʙʦʣʳʧ, ʘסʳʥ ʙʦʣʤʘסʘʥ ʞʘסʜʘʡʜʘ, ʢʝʡʙʽʨ ʙᴇʣʽʢʪʝʨʜʝ ʞʝʨ ʘʩʪʳ ʩʫʣʘʨʳ ʜʝשʛʝʡʽ ʢᴇʪʝʨʽʣʽʧ, 

ʞʝʨʜʽש ʩʫ ʘʩʪʳʥʜʘ ץʘʣʫʳ ʙʘʡץʘʣʘʜʳ; ʘʣ ʙʘʩץʘ ʫʯʘʩʢʝʣʝʨʜʝ ʙʫʣʘʥʫʜʳש ᴅʩʝʨʽʥʝʥ ʪʦʧʳʨʘץʪʳש 

ʪײʟʜʘʥʫʳ װʜʝʡ ʪװʩʝʜʽ. 

ɸסʳʥʜʳ ʩʫʣʘʨʜʳ ʧʘʡʜʘʣʘʥʘ ʦʪʳʨʳʧ ʩʫʘʨʫ ï ʢװʨʜʝʣʽ ʞᴅʥʝ ʢᴇʧץʳʨʣʳ ʤᴅʩʝʣʝ, ᴅʨʽ ʦʣ 

ʪʦʧʳʨʘץʪʳײץ שʥʘʨʣʳʣʳסʳ ʤʝʥ ץʦʨʰʘסʘʥ ʦʨʪʘʥʳש ʞʘסʜʘʡʳʥʘʥ ʙᴇʣʝʢ ץʘʨʘʩʪʳʨʳʣʤʘʡʜʳ. 

ɸסʳʥʜʳ ʞᴅʥʝ ʤʘʣ ʰʘʨʫʘʰʳʣʳסʳ ץʘʣʜʳץ ʩʫʣʘʨʳʥ ʞʝʤ-ʰᴇʧʪʽʢ ʞᴅʥʝ ʦʨʤʘʥ ʰʘʨʫʘʰʳʣʳסʳ 

ᴇʩʽʤʜʽʢʪʝʨʽʥ ʩʫʘʨʫʜʘ ץʦʣʜʘʥʫ ʙʦʡʳʥʰʘ ʦʪʘʥʜʳץ ʞᴅʥʝ ʰʝʪʝʣʜʽʢ ʟʝʨʪʪʝʫʰʽʣʝʨʜʽײ שʟʘץ ʞʳʣʜʘʨ 

ʙʦʡʳ ʞװʨʛʽʟʛʝʥ ʪᴅʞʽʨʠʙʝʣʝʨʽ ʦʣʘʨʜʳש ʪʠʽʤʜʽʣʽʛʽʥʽש ʞʦסʘʨʳ ʝʢʝʥʽʥ ʜᴅʣʝʣʜʝʛʝʥ.  

ɸסʳʥʜʳ ᴅʨʽ ʤʠʥʝʨʘʣʜʘʥסʘʥ ʩʫʣʘʨʤʝʥ ʩʫʘʨʫ ʞʝʨ ʘʩʪʳ ʩʫʣʘʨʳʥʳש ʛʠʜʨʦʣʦʛʠʷʣʳץ 

ʨʝʞʠʤʽʥʝ ʝʣʝʫʣʽ ᴅʩʝʨ ʝʪʝʜʽ. ɹʽʨ ʞʘסʳʥʘʥ, ʙײʣ ʪᴅʩʽʣ ʘסʳʥʜʳ ʩʫʣʘʨʜʳש ʪʘʙʠסʠ ʞʦʣʤʝʥ 

ʪʘʟʘʨʫʳʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʩʝ, ʝʢʽʥʰʽ ʞʘסʳʥʘʥ ï ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ ʜʘץʳʣʜʘʨʳʥʳש ʦʩʳ ʩʫʣʘʨ 

 ʜʘʡʜʘסʳʣʳ ʪʠʽʤʜʽ ʥᴅʪʠʞʝ ʙʝʨʝʜʽ. ʂᴇʧ ʞʘץʦʨʝʢʪʽʢ ʟʘʪʪʘʨʜʳ ʧʘʡʜʘʣʘʥʫʳ ʘʨץ ʳסʨʘʤʳʥʜʘײץ

ʘסʳʥʜʳ ʩʫʣʘʨ ʩʫʘʨʫסʘ ץʦʣʜʘʥʳʣסʘʥʜʘ, ʞʝʨ ʘʩʪʳ ʩʫʣʘʨʳʥʳש ʣʘʩʪʘʥʫʳ ʙʘʡץʘʣʳʧ, ʦʣʘʨʜʳש 

ʜʝשʛʝʡʽ ʞʦסʘʨʳʣʘʡ ʪװʩʝʜʽ. ʄʳʩʘʣʳ, ɼʦʥʙʘʩʩ ʘʡʤʘסʳʥʜʘסʳ ʢʝʡʙʽʨ ʘסʳʥʜʳ ʩʫʤʝʥ ʩʫʘʨʳʣʘʪʳʥ 

ʫʯʘʩʢʝʣʝʨʜʝ 25 ʞʳʣʜʳץ ʩʫʘʨʫ ʥᴅʪʠʞʝʩʽʥʜʝ ʞʝʨ ʘʩʪʳ ʩʫʣʘʨʳʥʳש ʜʝשʛʝʡʽ ʝʣʝʫʣʽ ʪװʨʜʝ 

ʢᴇʪʝʨʽʣʽʧ, ʤʠʥʝʨʘʣʜʘʥʫ ʢᴇʨʩʝʪʢʽʰʽ 0,5 ʛ/ʣ-ʜʝʥ 2,8 ʛ/ʣ-ʛʝ ʜʝʡʽʥ ʘʨʪץʘʥʳ ʪʽʨʢʝʣʛʝʥ.  

ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʞʝʨ ʘʩʪʳ ʩʫʣʘʨʳʥʳש ʭʠʤʠʷʣʳײץ ץʨʘʤʳ ʛʠʜʨʦʢʘʨʙʦʥʘʪʪʳ ʪʠʧʪʝʥ 

ʩʫʣʴʬʘʪʪʳ ʪװʨʛʝ ʘʫʳʩץʘʥ. ɸʣʘʡʜʘ, ʝʛʝʨ ʞʝʨ ʘʩʪʳ ʩʫʣʘʨʳʥʳװ שʩʪʽʥʜʝ ʩʫ ᴇʪʢʽʟʙʝʡʪʽʥ ץʘʙʘʪ 

ʙʦʣʩʘ (ʤʳʩʘʣʳ, ʈʝʩʝʡʜʽש ʃʶʙʝʨʮʳ ץʘʣʘʩʳ ʤʝʥ ʋʢʨʘʠʥʘʜʘסʳ ʂʫʜʠʥʦʚʦ ʘʫʳʣʳʥʘ ʞʘץʳʥ 

ʤʘשʜʘ), ʤײʥʜʘʡ ʞʘסʜʘʡʣʘʨʜʘ ʣʘʩʪʘʥʫ ʙʝʣʛʽʣʝʨʽ ʙʘʡץʘʣʤʘʫʳ ʤװʤʢʽʥ. ɹײʣ ʞʝʨʣʝʨʜʝ 80 ʞʳʣ 

ʙʦʡʳ ʘסʳʥʜʳ ʩʫʤʝʥ ʩʫʘʨʫ ʞװʨʛʽʟʽʣʛʝʥʽʤʝʥ, ʞʝʨ ʘʩʪʳ ʩʫʣʘʨʳʥʳש ʣʘʩʪʘʥʫʳ ʘʥʳץʪʘʣʤʘסʘʥ. 

ɸסʳʥʜʳ ʞᴅʥʝ ʤʠʥʝʨʘʣʜʳ ʩʫʣʘʨʜʳ ʪʠʽʤʜʽ ʧʘʡʜʘʣʘʥʫ װʰʽʥ ʘʣʜʳʤʝʥ ʩʫʘʨʫ ʘʫʤʘסʳʥʳש 

ʛʠʜʨʦʛʝʦʣʦʛʠʷʣʳץ ʝʨʝʢʰʝʣʽʢʪʝʨʽʥ, ʞʝʨ ʘʩʪʳ ʩʫʣʘʨʳʥʳש ʪʘʙʠסʠ ʨʝʞʠʤʽʥ ʞᴅʥʝ ʩʫ 

ʙʘʣʘʥʩʳʥʳש ʵʣʝʤʝʥʪʪʝʨʽʥ ʞʘʥ-ʞʘץʪʳ ʟʝʨʪʪʝʫ ץʘʞʝʪ.  

ɾʝʨ ʘʩʪʳ ʩʫʣʘʨʳʥʳש ʜʝשʛʝʡʽ ʪᴇʤʝʥʜʝʛʝʥ ʩʘʡʳʥ ʘʵʨʘʮʠʷ ʘʡʤʘסʳʥʜʘסʳ ʩʫ ʘʡʥʘʣʳʤʳ 

ᴇʟʛʝʨʽʧ, ʙʫʣʘʥʫסʘ ʞᴅʥʝ ʠʥʬʠʣʴʪʨʘʮʠʷסʘ ʢʝʪʝʪʽʥ ʩʫ ʤᴇʣʰʝʨʽ ʘʟʘʷʜʳ, ʙײʣ ʪʦʧʳʨʘץ 

ʳʣסʘʣʜʳʣʳסʳʥʳש ʢʝʤʫʽʥʝ ʞᴅʥʝ ᴇʩʽʤʜʽʢʪʝʨʜʽש ʩʫʤʝʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʽʣʫʽʥʽש ʥʘʰʘʨʣʘʫʳʥʘ 

ᴅʢʝʣʝʜʽ. ʆʩʳסʘʥ ʙʘʡʣʘʥʳʩʪʳ, ʞʝʨ ʘʩʪʳ ʩʫʣʘʨʳ ʜʝשʛʝʡʽʥʽש ʦשʪʘʡʣʳ ʰʝʛʽ (ʪʦʧʳʨʘץʪʳש 

ʳʣסʘʣʜʳʣʳסʳ, ʘʵʨʘʮʠʷ ʘʡʤʘסʳʥʳש ʞʘסʜʘʡʳ ʤʝʥ ʪʝʤʧʝʨʘʪʫʨʘʣʳץ ʨʝʞʠʤʽ ʪײʨסʳʩʳʥʘʥ) ʘʫʳʣ 

ʰʘʨʫʘʰʳʣʳסʳ ʜʘץʳʣʜʘʨʳʥʳש ʪʘʣʘʧʪʘʨʳʥʘ ʩᴅʡʢʝʩ ʢʝʣʫʽ ʪʠʽʩ. ᴄʨʪװʨʣʽ ʜʘץʳʣʜʘʨ װʰʽʥ 

ʪʦʧʳʨʘץʪʳש ʳʣסʘʣʜʳʣʳץ ʨʝʞʠʤʽʥ ʨʝʪʪʝʡʪʽʥ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʦʩʳ ʳʣסʘʣ ʤᴇʣʰʝʨʽʥʽץ שʦʣʘʡʣʳ 

ʘʫץʳʤʳʥ ʩʘץʪʘʧ ʪײʨʫסʘ ʙʘסʳʪʪʘʣʫʳ ץʘʞʝʪ. ɹײʣ ʨʝʪʪʝ ʳʣסʘʣʜʳʣʳץʪʳש ʝש ʪᴇʤʝʥʛʽ ʜʝשʛʝʡʽ 

ʪʦʣʳץ ʳʣסʘʣ ʩʳʡʳʤʜʳʣʳץʪʳ55-60% ש-ʳʥʘ, ʘʣ ʞʦסʘʨסʳ ʰʝʛʽ 70-75%-ʳʥʘ ʪʝש ʙʦʣʫʳ ʢʝʨʝʢ.  

ɸסʳʥʜʳ ʩʫʤʝʥ ʩʫʘʨʫ ʞװʡʝʣʝʨʽ (ɸʉɾ) ʘסʳʥʜʳ ʩʫʜʳש ʪʝʢ ʪʘʟʘʣʘʥʫʳ סʘʥʘ ʝʤʝʩ, 

ʩʦʥʳʤʝʥ ץʘʪʘʨ ʙʝʪʢʽ ʞᴅʥʝ ʞʝʨ ʘʩʪʳ ʩʫʣʘʨʜʳש ʩʘʧʘʣʳ ײץʨʘʤʳʥʳש ʩʘץʪʘʣʫʳʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫʽ 

ʢʝʨʝʢ. ɾʝʨ ʘʩʪʳ ʩʫʣʘʨʳʥʘ ʙʘץʳʣʘʫ ʞװʨʛʽʟʫ װʰʽʥ ʘסʳʥʜʳ ʩʫʤʝʥ ʩʫʘʨʪʫ ʘʡʤʘסʳʥʜʘ 

ʛʠʜʨʦʭʠʤʠʷʣʳץ ʙʘץʳʣʘʫ סשײʳʤʘʣʘʨ ʞʝʣʽʩʽ ʞʘʩʘʣʘʜʳ.  

ɹײʣ סשײʳʤʘʣʘʨ ʞʝʣʽʩʽʥ ʦʨʥʘʣʘʩʪʳʨʫ ʢʝʟʽʥʜʝ ʙʽʨץʘʪʘʨ ʤʘשʳʟʜʳ ʘʩʧʝʢʪʽʣʝʨ ʥʘʟʘʨסʘ 

ʘʣʳʥʘʜʳ: ʩʫʘʨʫ ʘʣץʘʧʪʘʨʳʥʳש ʦʨʥʘʣʘʩץʘʥ ʞʝʨʽ ʤʝʥ ʢᴇʣʝʤʽ; ʞʝʨ ʘʩʪʳ ʩʫʣʘʨʳʥʳש ʣʘʩʪʘʥʫסʘ 

 שʨʳʣʳʤʳ ʤʝʥ ʦʣʘʨʜʳײץ שʘʙʘʪʪʘʨʜʳץ ץʧʽʰʽʥʽ; ʩʫ ᴇʪʢʽʟʝʪʽʥ ʛʝʦʣʦʛʠʷʣʳ שʳʥʳסʘʥ ʘʡʤʘסʰʳʨʘײ

ʢʝשʽʩʪʽʢʪʝʛʽ ʰʝʢʪʝʨʽ; ʣʘʩʪʘʥסʘʥ ʞʝʨ ʘʩʪʳ ʩʫʣʘʨʳʥʳץ שʦʟסʘʣʫ ʙʘסʳʪʳ ʤʝʥ ʘסʳʩʳʥʳש 

ʞʳʣʜʘʤʜʳסʳ; ʩʦʥʜʘʡ-ʘץ ʞʘץʳʥ ʤʘשʜʘ ʦʨʥʘʣʘʩץʘʥ ʩʫ ʢᴇʟʜʝʨʽ ʞᴅʥʝ ʦʣʘʨסʘ ץʘʨʘʡ ʘסʳʧ 

ʙʘʨʘʪʳʥ ʣʘʩʪʘʥסʘʥ ʩʫʣʘʨʜʳש ʳץʪʠʤʘʣ ץʦʟסʘʣʳʩ ʞʦʣʜʘʨʳʥʳש ʞʘʡ-ʢװʡʽ [4].   

ɸסʳʥʜʳ ʩʫʣʘʨʤʝʥ ʩʫʘʨʳʣʘʪʳʥ ʘʫʤʘץʪʘʨʜʘ ʙʘץʳʣʘʫ סשײʳʤʘʣʘʨʳʥ ʦʨʥʘʣʘʩʪʳʨʫʜʘ ʞʝʨ 

ʘʩʪʳ ʩʫʣʘʨʳʥʳש ʪʘʙʠסʠ ʘסʳʤ ʙʘסʳʪʳ ʞᴅʥʝ ʞʘץʳʥ ʤʘשʜʘסʳ ʩʫ ʢᴇʟʜʝʨʽʥʽש ʦʨʥʘʣʘʩʫʳ 

ʝʩʢʝʨʽʣʝʜʽ. ɸʣסʘʰץʳ ʙʘץʳʣʘʫ סשײʳʤʘʩʳ ʩʫʘʨʫ ʘʣʘשʳʥʘ 100 ʤʝʪʨʜʝʥ ʘʨʪʳץ ץʘʰʳץ ʪʳץʪʘ 

ʙʦʣʤʘʫʳ ʪʠʽʩ, ʘʣ ʢʝʣʝʩʽ סשײʳʤʘʣʘʨ ʘʨʘʣʳסʳ ʰʘʤʘʤʝʥ 100-200 ʤʝʪʨ ʘʨʘʣʳסʳʥʜʘ 

ʦʨʥʘʣʘʩʪʳʨʳʣʘʜʳ.  

ɸסʳʥʜʳ ʩʫʘʨʫ ʞװʡʝʩʽ (ɸʉɾ) ʜײʨʳʩ ʞʦʙʘʣʘʥʳʧ, ʪʠʽʤʜʽ ʧʘʡʜʘʣʘʥʳʣסʘʥ ʞʘסʜʘʡʜʘ ʞʝʨ 

ʘʩʪʳ ʩʫʣʘʨʳʥʳש ʣʘʩʪʘʥʫ ץʘʫʧʽ ʪʫʳʥʜʘʤʘʡʜʳ. ɾʝʨʘʩʪʳ ʩʫʣʘʨʳʥʳש ʣʘʩʪʘʥʫʳʥ ʥʘץʪʳ ʘʥʳץʪʘʫ 
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 ʣʘʩʪʘʥʫ שʩʪʽ ʩʫʣʘʨʳʥʳװʞᴅʥʝ ʞʝʨ שʞʘʫʳʥ-ʰʘʰʳʥʥʳ ץʘʪʤʦʩʬʝʨʘʣʳ ,שʪʳץʰʽʥ ʪʦʧʳʨʘװ

ʜʝשʛʝʡʣʝʨʽ ʞʘʥ-ʞʘץʪʳ ʟʝʨʪʪʝʣʫʽ ץʘʞʝʪ. ɹײʣ ʤʘץʩʘʪʪʘ ᴇʥʝʨʢᴅʩʽʧʪʽʢ ץʘʣʜʳץʪʘʨ ʩʘץʪʘʣʘʪʳʥ 

ʫʯʘʩʢʝʣʝʨʜʝ, ᴇʥʜʽʨʽʩʪʽʢ ʥʳʩʘʥʜʘʨ ʘʫʤʘסʳʥʜʘ ʞᴅʥʝ ʦʣʘʨʜʳש ʘʡʥʘʣʘʩʳʥʜʘסʳ 3 ʰʘץʳʨʳʤʜʳץ 

ʨʘʜʠʫʩʪʘ ʪʦʧʳʨʘװ ץʣʛʽʣʝʨʽ ʘʣʳʥʘʜʳ. תʣʛʽ ʘʣʫ ʥװʢʪʝʣʝʨʽʥ ʪʘשʜʘʫʜʘ ʘʡʤʘץʪʘסʳ ʞʝʣʜʽש ʙʘʩʳʤ 

ʙʘסʳʪʪʘʨʳ ʝʩʢʝʨʽʣʝʜʽ ʞᴅʥʝ ʦʣʘʨ ʟʝʨʪʪʝʣʝʪʽʥ ʘʫʤʘץ ʙʦʡʳʥʰʘ ʢʝשʽʩʪʽʢʪʝ ʙʽʨʢʝʣʢʽ ʪʘʨʘʪʳʣʘʜʳ. 

ᴄʨʙʽʨ ʪʘשʜʘʫʣʳ ʥװʢʪʝʜʝʥ ʞʳʣʳʥʘ ʝʢʽ ʨʝʪ ï ʞʘʫʳʥ-ʰʘʰʳʥʥʳש ʝש ʞʦסʘʨʳ ʞᴅʥʝ ʝש ʪᴇʤʝʥ ʪװʩʫ 

ʢʝʟʝשʜʝʨʽʥʜʝ ï ʪʦʧʳʨʘץʪʳ10-15 ש ʩʤ ʞᴅʥʝ 0,5-1,0 ʤ ʪʝʨʝשʜʽʛʽʥʝʥ װʣʛʽʣʝʨ ʽʨʽʢʪʝʣʽʧ ʘʣʳʥʘʜʳ. 

ɸʪʤʦʩʬʝʨʘʣʳץ ʞʘʫʳʥ-ʰʘʰʳʥ װʣʛʽʣʝʨʽ ʜʝ ʪʦʧʳʨʘץ ʞᴅʥʝ ʙʘץʳʣʘʫ סשײʳʤʘʣʘʨʳʤʝʥ 

ʩᴅʡʢʝʩ ʢʝʣʝʪʽʥ ʥװʢʪʝʣʝʨʜʝ ʞʠʥʘʣʘʜʳ, ʙײʣ ʩʫ, ʪʦʧʳʨʘץ ʞᴅʥʝ ʞʘʫʳʥ-ʰʘʰʳʥ ʘʨץʳʣʳ ʙʦʣʘʪʳʥ 

ʣʘʩʪʘʥʫʣʘʨʜʳ ʢʝʰʝʥʜʽ ʪװʨʜʝ ʙʘסʘʣʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ɾʝʨʘʩʪʳ ʩʫʳʥʳװ שʣʛʽʣʝʨʽ ʞʘʫʳʥ-

ʰʘʰʳʥ ʪװʩʧʝʡ ʪײʨʳʧ ʞᴅʥʝ ʦʜʘʥ ʢʝʡʽʥʛʽ ʢʝʟʝשʜʝʨʜʝ ʘʣʳʥʘʜʳ, ʘʣ ʞʘʫʳʥ-ʰʘʰʳʥ ʢʝʟʽʥʜʝ 

 ʧʪʽʢװʞᴅʥʝ ʪ ץʩʪʽ ʩʫʣʘʨ, ʪʦʧʳʨʘװʨʛʽʟʽʣʝʜʽ. ɾʝʨװʥ ʩʘʡʳʥ ʞװʣʛʽʣʝʨʜʽ ʞʠʥʘʫ ᴅʨ 7-10 ʢװ

ʰᴇʛʽʥʜʽʣʝʨʜʽװ שʣʛʽʣʝʨʽ ʘסʳʥʜʳ ʩʫʣʘʨ ʪʘʩʪʘʣʘʪʳʥ ᴇʟʝʥ ʫʯʘʩʢʝʣʝʨʽʥʽש ʞʦסʘʨʳ ʞᴅʥʝ ʪᴇʤʝʥ ʘסʳʩ 

ʙᴇʣʽʢʪʝʨʽʥʝʥ, ʩʦʥʜʘʡ-ʘץ ʞʝʨ ʘʩʪʳ ʩʫʣʘʨʳʥʳש ᴇʟʝʥʛʝ ץʦʩʳʣʫʳ ʤװʤʢʽʥ ʙʦʣʞʘʤʜʳ 

ʘʡʤʘץʪʘʨʳʥʘʥ ʘʣʳʥʘʜʳ.  

ɸסʳʥʜʳ ʩʫʣʘʨ ʘʨץʳʣʳ ʩʫʘʨʫ ʢʝʟʽʥʜʝ, ʝʛʝʨ ץʦʣʜʘʥʳʣʘʪʳʥ ᴅʜʽʩ ʧʝʥ ʩʫʘʨʫ ʪᴅʨʪʽʙʽ 

 ʪʘʟʘʨʫʳ ʤʝʥ ץʪʦʣʳ שʣ ʩʫʣʘʨʜʳײʘʙʘʪʳʥʜʘ ʙץ ץʜʘʣʩʘ, ʪʦʧʳʨʘשʳʣʳʤʠ ʥʝʛʽʟʜʝʣʽʧ ʪʘס

ʟʘʣʘʣʩʳʟʜʘʥʫʳ ץʘʤʪʘʤʘʩʳʟ ʝʪʽʣʽʧ, ʞʝʨ ʘʩʪʳ ʩʫʣʘʨʳʥʳץ שʘʞʝʪ ʜʝשʛʝʡʜʝʛʽ ʛʠʜʨʦʣʦʛʠʷʣʳץ 

ʨʝʞʠʤʽ ʩʘץʪʘʣʘʜʳ. ɸʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ ʜʘץʳʣʜʘʨʳʥʳש ʙʽʨץʘʣʳʧʪʳ ᴇʩʫʽ ʤʝʥ ʜʘʤʫʳ, ʩʦʥʜʘʡ-

ʘץ ʪײʨʘץʪʳ ᴅʨʽ ʙʦʣʞʘʤʜʳ ᴇʥʽʤ ʘʣʫ ï ɸʉɾ ʞװʡʝʩʽʥʽש ʩʘʥʠʪʘʨʣʳץ ʞᴅʥʝ ʵʢʦʣʦʛʠʷʣʳץ ʪײʨסʳʜʘʥ 

ʤʘשʳʟʜʳʣʳסʳʥ ʢᴇʨʩʝʪʝʜʽ. ᴆʩʽʤʜʽʢʪʝʨ ʘסʳʥʜʳ ʩʫʣʘʨ ײץʨʘʤʳʥʜʘסʳ ʧʘʡʜʘʣʳ ץʦʨʝʢʪʽʢ 

ʟʘʪʪʘʨʜʳ ʙʦʡʳʥʘ ʩʽשʽʨʽʧ, ʦʣʘʨʜʳ ᴇʥʽʤʤʝʥ ʙʽʨʛʝ ʩʳʨʪץʘ ʰʳסʘʨʘ ʦʪʳʨʳʧ, ʪʘʙʠסʠ ʬʠʣʴʪʨ ʨᴇʣʽʥ 

ʘʪץʘʨʘʜʳ. ᴄʩʽʨʝʩʝ ʢᴇʧʞʳʣʜʳץ ʰᴇʧʪʝʨʜʽש ʜʘʤʳסʘʥ ʪʘʤʳʨ ʞװʡʝʩʽ ʧʘʪʦʛʝʥʜʽʢ ʤʠʢʨʦʘסʟʘʣʘʨסʘ 

 ,ʘ ʩʝʙʝʧʰʽ ʙʦʣʘʜʳ. ɸʣʘʡʜʘסʳ ʟʠʷʥʜʳ ʙʘʢʪʝʨʠʷʣʘʨʜʳ ʞʦʶסʪʘץʘʨʩʳ ᴅʩʝʨ ʝʪʽʧ, ʪʦʧʳʨʘץ

ᴇʩʽʤʜʽʢʪʝʨʜʽש ʚʝʛʝʪʘʮʠʷ ʢʝʟʝשʽʥʝʥ ʪʳʩ, ʷסʥʠ ʩʫʳץ ʤʝʟʛʽʣʜʝʨʜʝ, ʤʠʢʨʦʦʨʛʘʥʠʟʤʜʝʨʜʽש 

ʙʝʣʩʝʥʜʽʣʽʛʽ ʘʡʪʘʨʣʳץʪʘʡ ʪᴇʤʝʥʜʝʡʜʽ, ᴇʩʽʤʜʽʢ ᴇʩʫʽ ʙʘʷʫʣʘʡʜʳ, ʙײʣ ʞʘסʜʘʡ ʘסʳʥʜʳ ʩʫʣʘʨʜʳ 

ʪʘʟʘʨʪʫ ʪʠʽʤʜʽʣʽʛʽʥʽש ᴅʣʩʽʨʝʫʽʥʝ ʞᴅʥʝ ʞʝʨ ʘʩʪʳ ʩʫʣʘʨʳʥʳש ʣʘʩʪʘʥʫ ץʘʫʧʽʥʽש ʘʨʪʫʳʥʘ ʘʣʳʧ 

ʢʝʣʫʽ ʤװʤʢʽʥ. ʆʩʳ ʩʝʙʝʧʪʽ, ᴇʩʽʤʜʽʢʪʝʨ ʙʝʣʩʝʥʜʽʣʽʛʽ ʪᴇʤʝʥ ʢʝʟʝשʜʝ ʘסʳʥʜʳ ʩʫʣʘʨʜʳ ʫʘץʳʪʰʘ 

ʞʠʥʘץʪʘʧ ײʩʪʘʫסʘ ʘʨʥʘʣסʘʥ ʪײʥʜʳʨʤʘ ʪʦסʘʥʜʘʨ ײʡʳʤʜʘʩʪʳʨʳʣʫʳ ץʘʞʝʪ. ɼʝʛʝʥʤʝʥ, 

ʧʨʘʢʪʠʢʘʜʘ ᴇʩʽʤʜʽʢ ᴇʩʧʝʡʪʽʥ ʫʘץʳʪʪʘʨʜʘ ʩʫʘʨʫʜʳ ʤװʣʜʝ ʪʦץʪʘʪʫ ײʩʳʥʳʣʤʘʡʜʳ: ʢᴇʢʪʝʤʛʽ 

ʞᴅʥʝ ʢװʟʛʽ ʢʝʟʝשʜʝʨʜʝ ʳʣסʘʣ ץʦʨʳʥ ʪʦʣʳץʪʳʨʫ ʤʘץʩʘʪʳʥʜʘ ʩʫ ʟʘʨʷʜʪʘʫ ʞᴅʥʝ ʪʳשʘʡʪץʳʰ 

ʝʥʛʽʟʫ ʪװʨʽʥʜʝʛʽ ʩʫʘʨʫ ʪᴅʩʽʣʜʝʨʽ ʞʠʽ ץʦʣʜʘʥʳʣʘʜʳ [5].   

ɾװʨʛʽʟʽʣʛʝʥ ʦʪʘʥʜʳץ ʞᴅʥʝ ʰʝʪʝʣʜʽʢ ʟʝʨʪʪʝʫʣʝʨʜʽש ʥᴅʪʠʞʝʣʝʨʽ ʢᴇʨʩʝʪʽʧ ʦʪʳʨסʘʥʜʘʡ, 

ʘסʳʥʜʳ ʩʫʣʘʨʤʝʥ ʩʫʘʨʳʣʘʪʳʥ ʞʝʨʣʝʨʜʝ ʙײʣ ʩʫʣʘʨʜʳ ʪʠʽʤʜʽ ʪʘʟʘʨʪʫ ʜʝשʛʝʡʽ ʪʽʢʝʣʝʡ ʩʦʣ 

ʘʫʤʘץʪʳש ʛʠʜʨʦʛʝʦʣʦʛʠʷʣʳץ ʝʨʝʢʰʝʣʽʢʪʝʨʽʤʝʥ ʪʳסʳʟ ʙʘʡʣʘʥʳʩʪʳ. ɽʛʝʨ ʪʘשʜʘʣסʘʥ ʩʫʘʨʫ 

ᴅʜʽʩʽ ʤʝʥ ʦʥʳש ʪᴅʨʪʽʙʽ ʪʦʧʳʨʘץʪʳש ʬʠʣʴʪʨʘʮʠʷʣʳץ ץʘʩʠʝʪʪʝʨʽʥʝ ʞᴅʥʝ ʞʝʨ ʘʩʪʳ ʩʫʣʘʨʳʥʳש 

 ʘʨʘ ʘʣʘʜʳץʪʳ ᴅʨʽ ʪʠʽʤʜʽ ʘʪץʨʘײʳʟʤʝʪʽʥ ʪץ ʳ ᴇʟשʳʪʳʥʘ ʩʘʡ ʢʝʣʩʝ, ʦʥʜʘ ʩʫʘʨʫ ʘʣʘסʘʣʳʩ ʙʘסʦʟץ

[6ï8].  

ɾʝʨʘʩʪʳ ʩʫʣʘʨʳʥʳש ʣʘʩʪʘʥʫʳʥ ʙʦʣʜʳʨʤʘʫ װʰʽʥ ʩʫʘʨʫʜʳש ʦשʪʘʡʣʳ ʨʝʞʠʤʽʥ ײʩʪʘʥʫ, 

ʩʫʘʨʳʣʘʪʳʥ ʘʣʘשʜʘʨʜʳ ʤץײʠʷʪ ʽʨʽʢʪʝʫ ʞᴅʥʝ ʩʫʘʨʫ ʤʘʩʩʠʚʽʥʽש ʦʨʥʘʣʘʩʫʳʥ ʜײʨʳʩ ʞʦʙʘʣʘʫ 

ʤʘשʳʟʜʳ. ɸסʳʥʜʳ ʩʫʣʘʨʜʳײץ שʨʘʤʳʥʜʘ ʙʦʣʘʪʳʥ ʥʝʛʽʟʛʽ ʣʘʩʪʘʫʰʳ ʙʠʦʛʝʥʜʽʢ ʵʣʝʤʝʥʪʪʝʨ ï 

ʘʟʦʪ, ʬʦʩʬʦʨ ʞᴅʥʝ ʢʘʣʠʡ. ɹײʣ ʵʣʝʤʝʥʪʪʝʨʜʽש ʪʦʧʳʨʘץʪʘסʳ ʞװʨʽʩ-ʪײʨʳʩʳ ᴅʨʪװʨʣʽ: ʬʦʩʬʦʨ 

ʢᴇʙʽʥʝ ʪʦʧʳʨʘץʪʳש ʤʠʥʝʨʘʣʜʳ ʙᴇʣʰʝʢʪʝʨʽʥʝ ʞʘʙʳʩʳʧ, ʪᴇʤʝʥʛʝ ʩװʟʽʣʽʧ ᴇʪʧʝʡʜʽ ʞᴅʥʝ ʞʝʨ 

ʘʩʪʳ ʩʫʣʘʨʳʥʘ ʞʝʪʧʝʡʜʽ. ɸʣ ʢʘʣʠʡ ʙʦʣʩʘ, ʩʫʜʳש ʪʦʧʳʨʘץ ץʘʙʘʪʪʘʨʳ ʘʨץʳʣʳ ʪᴇʤʝʥ ץʘʨʘʡ 

 ʳ ʢʘʣʴʮʠʡ ʤʝʥסʪʘץʘʪʘʨ ʦʣ ʪʦʧʳʨʘץ ʘʡ ʰʘʡʳʣʳʧ ʢʝʪʝʜʽ; ʩʦʥʳʤʝʥשʘʣʳʩʳ ʢʝʟʽʥʜʝ ʦסʦʟץ

ʤʘʛʥʠʡʜʽש ʦʨʥʳʥ ʙʘʩʳʧ, ʦʩʳ ʵʣʝʤʝʥʪʪʝʨʜʽש ʞʝʨ ʘʩʪʳ ʩʫʣʘʨʳʥʘ ᴇʪʽʧ ʢʝʪʫʽʥʝ ʩʝʙʝʧ ʙʦʣʳʧ, 

ʩʫʣʘʨʜʳש ʤʠʥʝʨʘʣʜʘʥʫ ʜʝשʛʝʡʽʥ ʘʨʪʪʳʨʫʳ ʤװʤʢʽʥ. ɸʟʦʪ ʪʦʧʳʨʘץʪʘ ʭʠʤʠʷʣʳץ ᴇʟʛʝʨʽʩʢʝ 

 ,ʘʡ ʰʘʡʳʣʳʧשʦʩʳʣʳʩʪʘʨ ʜʘ ʦץ ʣײʘ ʘʡʥʘʣʘʜʳ, ʘʣ ʙץʨʣʽ ʬʦʨʤʘʣʘʨʜʘ ʥʠʪʨʘʪװʰʳʨʘʧ, ʪײ

ʞʝʨʘʩʪʳ ʩʫʣʘʨʳʥ ʣʘʩʪʘʡ ʘʣʘʜʳ. 

ʅᴅʪʠʞʝʣʝʨ ʤʝʥ ʪʘʣʜʘʫ: ɸסʳʥʜʳ ʩʫʣʘʨʜʳ ץʦʣʜʘʥʫ ʘʨץʳʣʳ ʩʫʘʨʫ ʙʘʩʪʘʣסʘʥʥʘʥ ʢʝʡʽʥ 

ʢʝʟ ʢʝʣʛʝʥ ʞʳʣʳ ʞʝʨ ʘʩʪʳ ʩʫʣʘʨʳʥʳײץ שʨʘʤʳʥʜʘסʳ ʥʠʪʨʘʪʪʘʨʜʳש ʰʦסʳʨʣʘʥʫ ʤᴇʣʰʝʨʽʥ 
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ʥʘץʪʳ ʙʦʣʞʘʫ װʰʽʥ ʘʣʜʳסשʳ ʞᴅʥʝ ʦʜʘʥ ʙײʨʳʥסʳ ʞʳʣʜʘʨʜʘסʳ ʢᴇʨʩʝʪʢʽʰʪʝʨʛʝ ʩװʡʝʥʫ ץʘʞʝʪ. 

ɸסʳʥʜʳ ʩʫʘʨʫʜʳש ʙʽʨʽʥʰʽ ʞʳʣʳʥʜʘ ʞʝʨ ʘʩʪʳ ʩʫʣʘʨʳʥʜʘסʳ ʥʠʪʨʘʪ ʢʦʥʮʝʥʪʨʘʮʠʷʩʳʥ ɺ.ʄ. 

ɻʦʣʴʜʙʝʨʛʪʽ[10] ש ʝʩʝʧʪʝʫ ᴅʜʽʩʽʤʝʥ ʘʥʳץʪʘʫסʘ ʙʦʣʘʜʳ. 

 

ʉ1 = 
̕˞̕

̕
;                                                    (1) 

 

ʄײʥʜʘסʳ Wʬ ï ʬʠʣʴʪʨʘʮʠʷʣʘʥסʘʥ ʘסʳʥʜʳ ʩʫʣʘʨʜʳש ʢᴇʣʝʤʽ; ʉʬ ï ʬʠʣʴʪʨʘʮʠʷʣʘʥסʘʥ 

ʘסʳʥʜʳ ʩʫʣʘʨʜʳש ʦʨʪʘʰʘ ʥʠʪʨʘʪ ʢʦʥʮʝʥʪʨʘʮʠʷʩʳ; h ï ʞʝʨ ʘʩʪʳ ʩʫʣʘʨʳʥʳש ʪʘʙʠסʠ ʘסʳʤʳʥʘ 

ʩᴅʡʢʝʩ ʢʝʣʝʪʽʥ ʩʫʘʨʫ ʤʘʩʩʠʚʽʥʽש ᴇʣʰʝʤʽ; S ï ʩʫʘʨʫ ʤʘʩʩʠʚʽʥʽש ʝʢʽʥʰʽ ᴇʣʰʝʤʽ; C0 ï ʞʝʨ ʘʩʪʳ 

ʩʫʣʘʨʳʥʳש ʪʘʙʠסʠ (ʬʦʥʜʳץ) ʥʠʪʨʘʪ ʤᴇʣʰʝʨʽ.  

ʉʫʘʨʫ ʙʘʩʪʘʣסʘʥʥʘʥ ʢʝʡʽʥʛʽ ʢʝʟ ʢʝʣʛʝʥ j-ʰʽ ʞʳʣʳ ʤʘʩʩʠʚ ʘʩʪʳʥʜʘסʳ ʞʝʨ ʘʩʪʳ 

ʩʫʣʘʨʳʥʳש ʥʠʪʨʘʪ ʢʦʥʮʝʥʪʨʘʮʠʷʩʳ ʤʳʥʘ ʬʦʨʤʫʣʘ ʙʦʡʳʥʰʘ ʘʥʳץʪʘʣʘʜʳ.  

 

˞
Ͻ̕̕˞ Ͻ Ͻ Ͻ

Ͻ ̕
;          (2) 

 

ʄײʥʜʘסʳ q ï ʞʝʨ ʘʩʪʳ ʩʫʣʘʨʳʥʳש ʪʘʙʠסʠ ʘסʳʤʳ ʞʳʣʜʘʤʜʳסʳ; t ï ʩʫʘʨʫ ʘʨʘʣʳסʳʥʳש 

ʫʘץʳʪʳ; n ï ʩʫ ᴇʪʢʽʟʝʪʽʥ ץʘʙʘʪʪʘʨʜʳש ᴇʪʽʤʜʽʣʽʛʽ; m ï ʞʝʨ ʘʩʪʳ ʩʫʣʘʨʳʥʳש ʦʨʪʘʰʘ ץʘʙʘʪʳʥʳש 

  .ʘʟʦʪ ʢʦʥʮʝʥʪʨʘʮʠʷʩʳ שʳ ʞʝʨ ʘʩʪʳ ʩʫʣʘʨʳʥʳסʳ; C(j-1) ï ᴇʪʢʝʥ ʞʳʣסʜʳשʘʣʳץ

ɽʛʝʨ ʘסʳʥʜʳ ʩʫʤʝʥ ʩʫʘʨʫ ʤʘʫʩʳʤʜʘ ʝʢʽ ʨʝʪ ʙʽʨʜʝʡ ʥʦʨʤʘʜʘ ʞװʨʛʽʟʽʣʩʝ, ʞʝʨ ʘʩʪʳ 

ʩʫʣʘʨʳʥʳש ʥʠʪʨʘʪ ʢʦʥʮʝʥʪʨʘʮʠʷʩʳʥʳש ᴇʟʛʝʨʽʩʪʝʨʽ ᴅʨ ʞʘסʜʘʡʜʘ ʘʟ ʙʦʣʘʜʳ. ʉʦʥʜʳץʪʘʥ 

ʞʫʳץʪʘʣסʘʥ ʙʘסʘʣʘʫ װʰʽʥ ʘסʳʥʜʳ ʩʫʤʝʥ ʩʫʘʨʫ ʢʝʟʝשʽʥʽײ שʟʘץʪʳסʳʥ ʙʽʨ ʩʫʘʨʳʣʳʤ 

 .ʘ ʙʦʣʘʜʳ [4]סʜʝʧ ʩʘʥʘʫ שʳʥʘ ʪʝסʪʳץʟʘײ

ʊʘʙʠסʠ ʩʫʣʘʨʜʳש ʣʘʩʪʘʫʰʳʣʘʨʳ ʨʝʪʽʥʜʝ ʩʫʘʨʤʘʣʳ ʘסʳʥʜʳ ʩʫʣʘʨ ײץʨʘʤʳʥʜʘסʳ 

ʭʠʤʠʷʣʳץ ʵʣʝʤʝʥʪʪʝʨ ᴅʨʝʢʝʪ ʝʪʝʜʽ, ʦסʘʥ ʦʨʛʘʥʠʢʘʣʳץ ʞᴅʥʝ ʤʠʥʝʨʘʣʜʳץ ʪʳשʘʡʪץʳʰʪʘʨ, 

ᴇʩʽʤʜʽʢ ʰʘʨʫʘʰʳʣʳסʳʥʜʘ ץʦʣʜʘʥʳʣʘʪʳʥ ʧʝʩʪʠʮʠʜʪʝʨ ʤʝʥ ʙʘʩץʘ ʜʘ ʧʨʝʧʘʨʘʪʪʘʨ ʞʘʪʘʜʳ. 

ʊʘʙʠסʠ ʩʫʣʘʨʜʳ ʘסʳʥʜʳ ʩʫʣarda ʙʦʣʘʪʳʥ ʭʠʤʠʷʣʳץ ʵʣʝʤʝʥʪʪʝʨʤʝʥ ʣʘʩʪʘʥʫʜʘʥ ץʦʨסʘʫʜʳש 

ʙʘʩʪʳ ʞʦʣʳ ï ʪᴇʛʽʣʝʪʽʥ ʩʫʜʳש ʩʘʧʘʩʳʥʘ ץʦʡʳʣʘʪʳʥ ʥʦʨʤʘʪʠʚʪʽʢ ײץʞʘʪʪʘʨ ʪʘʣʘʧʪʘʨʳʥ ʩʘץʪʘʫ 

ʞᴅʥʝ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ. ʉʫ ʘʡʜʳʥʜʘʨʳ ʤʝʥ ʞʝʨ ʘʩʪʳ ʩʫʣʘʨʳʥʘ ʣʘʩʪʘʫʰʳ ʟʘʪʪʘʨʜʳש ʪװʩʫ 

 ץʨʽʥʝ, ʩʦʥʜʘʡ-ʘװʪ ץʘ, ʞʝʨ ʙʝʜʝʨʽʥʝ, ʪʦʧʳʨʘץʘ ï ʢʣʠʤʘʪסʜʘʡʣʘʨסʠ ʞʘסʳ ʪʘʙʠסʳʥʜʳʣʳץʘʨץ

ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ ʜʘץʳʣʜʘʨʳʥ ʘסʳʥʜʳ ʩʫʣʘʨʤʝʥ ʩʫʘʨʫ ʪʝʭʥʦʣʦʛʠʷʩʳʥʘ ʙʘʡʣʘʥʳʩʪʳ. 

ɸסʳʥʜʳ ʩʫʣʘʨʤʝʥ ʩʫʘʨʫ ʢʝʟʽʥʜʝ ʰʝʰʫʰʽ (ʢʨʠʪʠʢʘʣʳץ) ʵʣʝʤʝʥʪ ï ʘʟʦʪ. ɹײʣ ʥʠʪʨʘʪʪʘʨ 

ʤʝʥ ʥʠʪʨʠʪʪʝʨʜʽש ʞʦסʘʨʳ ʤʠʛʨʘʮʠʷʣʳץ ץʘʙʽʣʝʪʽʥʝ ʞᴅʥʝ ʦʣʘʨʜʳש ᴇʩʽʤʜʽʢʪʝʨʜʝ ʢʘʥʮʝʨʦʛʝʥʜʽʢ 

ʟʘʪʪʘʨʜʳש ʪװʟʽʣʫʽʥʝ ʳץʧʘʣ ʝʪʫʽʥʝ ʙʘʡʣʘʥʳʩʪʳ. 

ʉʫ ʘʡʜʳʥʜʘʨʳʥʜʘ ʬʦʩʬʦʨ ʤᴇʣʰʝʨʽ ʥʦʨʤʘʪʠʚ ʙʦʡʳʥʰʘ ʨʝʪʪʝʣʤʝʡʜʽ, ʘʣʘʡʜʘ ʬʦʩʬʦʨ 

ʙʘʣʜʳʨʣʘʨʜʳש ʜʘʤʫʳ ʤʝʥ ʩʫ ץʦʡʤʘʣʘʨʳʥʳש ʰʘʤʘʜʘʥ ʪʳʩ ᴇʩʫ (ʵʚʪʨʦʬʠʢʘʮʠʷ) ʧʨʦʮʝʩʽʥʜʝ 

ʥʝʛʽʟʛʽ ʨᴇʣ ʘʪץʘʨʘʜʳ. 

ʃʘʩʪʘʫʰʳ ʟʘʪʪʘʨʜʳש ʞʦʣ ʙʝʨʽʣʝʪʽʥ ʝש ʞʦסʘʨʳ ʢʦʥʮʝʥʪʨʘʮʠʷʣʘʨʳ ʪʘʙʠסʠ ʩʫ 

 ʳʟʳʥʜʳ ʢᴇʣʝʤʽʥסʜʝʨʜʝʛʽ ʘשʞᴅʥʝ ʩʳʥʜʘʨʣʳ ʢʝʟʝ (ʳʥסʩʫʣʳʣʳ) ʩʫ ʤᴇʣʰʝʨʽʥ שʳʰʪʳסʘʙʳʣʜʘץ

ʝʩʢʝʨʝ ʦʪʳʨʳʧ ʝʩʝʧʪʝʣʝʜʽ. ʉʫ ץʘʙʳʣʜʘסʳʰʪʘ ʘסʳʟʳʥʜʳ ʩʫʤʝʥ ʘʨʘʣʘʩץʘʥʥʘʥ ʢʝʡʽʥ ʣʘʩʪʘʫʰʳ 

ʟʘʪʪʘʨʜʳש ʢʦʥʮʝʥʪʨʘʮʠʷʩʳ ʩʫ ץʘʙʳʣʜʘסʳʰʪʳש ʤʘץʩʘʪʪʳ ʧʘʡʜʘʣʘʥʳʣʫʳʥʘ ʞᴅʥʝ 

ʤʘשʳʟʜʳʣʳסʳʥʘ ʙʘʡʣʘʥʳʩʪʳ ʰʝʢʪʽ ʞʦʣ ʙʝʨʽʣʝʪʽʥ ʢʦʥʮʝʥʪʨʘʮʠʷʣʘʨʜʘʥ (ʐɾʂ) ʘʩʧʘʫʳ ʪʠʽʩ. 

ʉʫ ץʘʙʳʣʜʘסʳʰʪʘסʳ ʩʫʜʳײץ שʨʘʤʳ ʤʝʥ ץʘʩʠʝʪʪʝʨʽ ʩʫʘʨʫ ʤʘʩʩʠʚʽʥʝʥ ʙʝʪʢʽ ʥʝʤʝʩʝ ʜʨʝʥʘʞʜʳץ 

ʩʫʣʘʨ ʪᴇʛʽʣʝʪʽʥ ʞʝʨʜʝʥ ʘסʳʩ ʙʦʡʳʤʝʥ 1 ʢʤ ץʘʰʳץʪʳץʪʘסʳ ʩʫ ʪײʪʳʥʫ ʥʝʤʝʩʝ ʩʫ ʧʘʡʜʘʣʘʥʫ 

ʧʫʥʢʪʽʥʝ ʜʝʡʽʥʛʽ ʩʫ ʘסʳʥʳʥʳש ʙʘץʳʣʘʫ ץʠʤʘʩʳʥʜʘ (ʩʪʚʦʨʳʥʜʘ) ʥʦʨʤʘʪʠʚʪʝʨʛʝ ʩᴅʡʢʝʩ ʙʦʣʫʳ 

 .ʘʞʝʪ [4]ץ

ʉʫʘʨʫ ʞװʡʝʣʝʨʽʥʽש ʪʘʙʠסʠ ʩʫʣʘʨʜʳש ʩʘʧʘʩʳʥʘ ʳץʧʘʣʳʥ ʙʘסʘʣʘʫʜʳש ʥʝʛʽʟʛʽ ʝʩʝʧʪʽʢ 

ʢʝʟʝשʜʝʨʽ ʤʳʥʘʣʘʨ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ: ʢᴇʢʪʝʤʛʽ ʪʘʩץʳʥʥʳש ʙᴅʩʝשʜʝʫ ʢʝʟʝשʽ (ʘʣסʳ ʝʛʽʩ ʢʝʟʝשʽ);  

ʞʘʟ-ʢװʟʛʽ ʥᴇʩʝʨ ʞʘʫʳʥʜʘʨ ʢʝʟʽʥʜʝʛʽ ʧʘʚʦʜʦʢ ʢʝʟʝשʽ; ʞʘʟסʳ ʩʫ ʘʟʘʶ (ʤʝʞʝʥʴ) ʢʝʟʝשʽ. 

ʉʫ ץʘʙʳʣʜʘסʳʰʪʘסʳ ʞᴅʥʝ ʩʫʘʨʤʘʣʳ ʘʫʤʘץʪʘסʳ ʝʩʝʧʪʽʢ ʩʫ ʰʳסʳʥʳ ʨʝʪʽʥʜʝ ʉʅ 435-72 
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[11] ʥʦʨʤʘʣʘʨʳʥʘ ʩᴅʡʢʝʩ 10% ץʘʤʪʘʤʘʩʳʟ ʝʪʽʣʫ ʳץʪʠʤʘʣʜʳסʳʥʜʘסʳ ʝש ʞʦסʘʨʳ ʦʨʪʘʰʘ 

ʪᴅʫʣʽʢʪʽʢ ʰʳסʳʩʪʘʨ ץʘʙʳʣʜʘʥʘʜʳ. 

ɽʩʝʧʪʽʢ ʪײʩʪʘ (ʩʪʚʦʨʜʘ) ʘʥʳץʪʘʣסʘʥ ʣʘʩʪʘʫʰʳ ʟʘʪʪʘʨʜʳש ʢʦʥʮʝʥʪʨʘʮʠʷʣʘʨʳ ʦʩʳ ʩʫ 

ʧʘʡʜʘʣʘʥʫ ʩʘʥʘʪʳʥʘ ʘʨʥʘʣסʘʥ ʰʝʢʪʽ ʞʦʣ ʙʝʨʽʣʝʪʽʥ ʢʦʥʮʝʥʪʨʘʮʠʷʣʘʨʤʝʥ (ʐɾʂ) 

ʩʘʣʳʩʪʳʨʳʣʘʜʳ. ɸסʳʥʜʳ ʩʫʣʘʨʤʝʥ ʩʫʘʨʳʣʘʪʳʥ ʘʣץʘʧʪʘʥ ʞᴅʥʝ ʦסʘʥ ʽʨʛʝʣʝʩ ʩʫ ʘסʳʟʳʣʘʪʳʥ 

ʘʫʤʘץʪʘʥ ʪװʩʝʪʽʥ ʣʘʩʪʘʫʰʳ ʟʘʪʪʘʨ ʝʩʝʙʽʥʝʥ ʐɾʂ-ʜʘʥ ʘʩʳʧ ʢʝʪʢʝʥ ʞʘסʜʘʡʜʘ ʩʫ ץʦʨסʘʫ 

ʰʘʨʘʣʘʨʳ ץʘʨʘʩʪʳʨʳʣʘʜʳ: ʙʘסʳʪʪʘʫʰʳ ʙᴇʛʝʪʪʝʨ, ʙʫʬʝʨʣʽʢ ʘʣʘשʜʘʨ, ʙʝʪʢʽ ʞᴅʥʝ ʜʨʝʥʘʞʜʳץ 

ʩʫʣʘʨʜʳ ʞʠʥʘץʪʘסʳʰʪʘʨ (ʥʘʢʦʧʠʪʝʣʴʜʝʨ). ɾʠʥʘץʪʘסʳʰʪʘʨ ʤʝʥ ʙʫʬʝʨʣʽʢ ʘʣʘשʜʘʨʜʳש 

ʘʫʤʘסʳʥ 200-300 ʛʘ-ʜʘʥ ʘʩʳʨʤʘʫ װʰʽʥ ʘסʳʥʜʳ ʩʫʣʘʨʤʝʥ ʩʫʘʨʳʣʘʪʳʥ ʙװʢʽʣ ʤʘʩʩʠʚ ʝʩʝʧʪʽʢ 

ʩʪʚʦʨסʘ ʽʨʛʝʣʝʩ ʦʨʥʘʣʘʩץʘʥ ײʩʘץ ʩʫ ʞʠʥʘʫ ʘʣʘשʰʘʣʘʨʳʥʘ ʙᴇʣʽʥʝʜʽ. ʃʘʩʪʘʫʰʳ ʟʘʪʪʘʨʜʳש 

ʘסʳʟʳʥʜʳ ʩʫʣʘʨʜʘסʳ ʢʦʥʮʝʥʪʨʘʮʠʷʣʘʨʳ ᴅʨʙʽʨ ʩʫ ʞʠʥʘʫ ʘʣʘשʳ װʰʽʥ ʞʝʢʝ-ʞʝʢʝ ʝʩʝʧʪʝʣʝʜʽ. 

ɹʝʪʢʽ ʞᴅʥʝ ʜʨʝʥʘʞʜʳץ ʩʫʣʘʨʜʳ ʞʠʥʘץʪʘסʳʰʪʘʨ ʪʝʢ ᴇʟʜʽʛʽʥʝʥ ʪʘʟʘʨʫ ʧʨʦʮʝʩʽʥ ʝʩʢʝʨʝ 

ʦʪʳʨʳʧ, ʣʘʩʪʘʫʰʳʣʘʨ ʢʦʥʮʝʥʪʨʘʮʠʷʩʳ ʐɾʂ-ʜʘʥ ʘʩʘʪʳʥ ʩʫ ʞʠʥʘʫ ʘʣʘשʜʘʨʳʥʳש 

ʩʪʚʦʨʣʘʨʳʥʜʘ סʘʥʘ ʩʘʣʳʥʘʜʳ. ʄײʥʜʘ ʝʩʝʧʪʝʨ 5; 10; 25% ץʘʤʪʘʤʘʩʳʟ ʝʪʽʣʫ ʳץʪʠʤʘʣʜʳסʳ ʙʘʨ 

ʞʳʣʜʘʨ ץʘʪʘʨʳ װʰʽʥ ʞװʨʛʽʟʽʣʝʜʽ. ɽʩʝʧʪʽʢ ʰʘʤʘ ʨʝʪʽʥʜʝ װʰ ʤᴅʥʥʽש ʽʰʽʥʜʝʛʽ ʘסʳʟʳʥʜʳ 

ʩʫʣʘʨʜʘסʳ ʝש ʞʦסʘʨʳ ʢʦʥʮʝʥʪʨʘʮʠʷ ץʘʙʳʣʜʘʥʘʜʳ. ɽʛʝʨ ʙײʣ ʤᴅʥ ʩʫ ץʘʙʳʣʜʘסʳʰʪʘסʳ 

ᴇʟʜʽʛʽʥʝʥ ʪʘʟʘʨʫ ʞᴅʥʝ ʩʫʤʝʥ ʩײʡʳʣʫ ʧʨʦʮʝʩʪʝʨʽʥ ʝʩʢʝʨʝ ʦʪʳʨʳʧ, ʩʫ ʘʡʜʳʥʳʥʘ ʪᴇʛʫʛʝ ʨץײʩʘʪ 

ʝʪʽʣʛʝʥ ʐɾʂ ʰʝʛʽʥʜʝ ʙʦʣʩʘ, ʦʥʜʘ ʙʝʪʢʽ ʘסʳʥ ʩʫ ʞʠʥʘץʪʘסʳʰʪʘʨʳʥ ʩʘʣʫ ץʘʞʝʪ ʝʤʝʩ. 

ʄʳʩʘʣ ʨʝʪʽʥʜʝ ɺʉɽɻʀʅɻɽʆ ᴅʜʽʩʪʝʤʝʩʽ ʙʦʡʳʥʰʘ ʞʝʨ ʘʩʪʳ ʩʫʣʘʨʳʥʳש ʣʘʩʪʘʥʫʳʥʘ 

ʙʦʣʞʘʤʜʳ ʝʩʝʧ ʢʝʣʪʽʨʽʣʛʝʥ [12-13]. 

ɸסʳʥʜʳ ʩʫʣʘʨʤʝʥ ʩʫʘʨʳʣʘʪʳʥ ʘʣץʘʧʪʘʨסʘ ʝʥʛʽʟʽʣʝʪʽʥ ʘʟʦʪʪʳש ʙʘʣʘʥʩʳʥ ʪᴇʤʝʥʜʝʛʽ 

ʬʦʨʤʫʣʘʤʝʥ ʢᴇʨʩʝʪʫʛʝ ʙʦʣʘʜʳ: 

 

ὔ=ὗ̔ ὗ ὗ̕ ὗȠ                                                   (3) 

 

ʤײʥʜʘסʳ: Qy ï ʘʟʦʪʪʳש ᴇʥʽʤʤʝʥ ʙʽʨʛʝ ᴅʢʝʪʽʣʫʽ; Qn ï ʪʦʧʳʨʘץʪʘ ʞᴅʥʝ ʘʵʨʘʮʠʷ 

ʘʡʤʘסʳʥʜʘסʳ ʞʳʥʳʩʪʘʨʜʘ ʘʟʦʪʪʳש ʞʠʥʘʣʫʳ; Qʬ ï ʘʵʨʘʮʠʷ ʘʡʤʘסʳ ʘʨץʳʣʳ ʥʠʪʨʘʪʪʘʨ 

ʪװʨʽʥʜʝ ʞʝʨ ʘʩʪʳ ʩʫʣʘʨʳʥʘ ʩװʟʽʣʝʪʽʥ ʘʟʦʪ ʤᴇʣʰʝʨʽ; Qa ï ʜʝʥʠʪʨʠʬʠʢʘʮʠʷ ʧʨʦʮʝʩʽ 

ʥᴅʪʠʞʝʩʽʥʜʝ ʘʪʤʦʩʬʝʨʘסʘ ʞʦסʘʣʘʪʳʥ ʘʟʦʪ ʤᴇʣʰʝʨʽ. 

ɸסʳʥʜʳ ʩʫʣʘʨʤʝʥ ʩʫʘʨʳʣʘʪʳʥ ʘʣץʘʧ ʪʽʢ ʪᴇʨʪʙײʨʳʰ ʧʽʰʽʥʜʽ ʙʦʣʩʳʥ, ʦʥʳש 

 ʳʪʳʤʝʥסʳʩ ʙʘסʠ ʘסʪʘʙʠ שʘʩʳ ʞʝʨ ʘʩʪʳ ʩʫʣʘʨʳʥʳסʘʙʳʨץ ʘʣʘʨʳ h ʞᴅʥʝ S(m), ʘʣ h(m)סʘʙʳʨץ

ʩᴅʡʢʝʩ ʢʝʣʝʜʽ ʜʝʧ ʝʩʝʧʪʝʡʽʢ. ɺʝʛʝʪʘʮʠʷʣʳץ ʢʝʟʝש ʽʰʽʥʜʝ ʘסʳʥʜʳ ʩʫʤʝʥ ʩʫʘʨʫ ʙʽʨ ʥʝʤʝʩʝ 

ʙʽʨʥʝʰʝ ʨʝʪ ʞװʨʛʽʟʽʣʫʽ ʤװʤʢʽʥ. 

ɽʛʝʨ ʚʝʛʝʪʘʮʠʷʣʳץ ʢʝʟʝשʜʝ ʙʽʨ ʨʝʪ ץʘʥʘ ʩʫʘʨʫ ʞװʨʛʽʟʽʣʝʜʽ ʜʝʧ ץʘʨʘʩʪʳʨʩʘץ, ʢᴇʧʪʝʛʝʥ 

ʞʘסʜʘʡʣʘʨʜʘ ʪʦʧʳʨʘץʪʘ ʞᴅʥʝ ʘʵʨʘʮʠʷ ʘʡʤʘסʳʥʜʘסʳ ʞʳʥʳʩʪʘʨʜʘ ʘʟʦʪʪʳש ʞʠʥʘʣʫʳ (Q ), 

ʩʦʥʜʘʡ-ʘץ ʜʝʥʠʪʨʠʬʠʢʘʮʠʷ ʝʩʝʙʽʥʝʥ ʘʟʦʪʪʳש ʘʪʤʦʩʬʝʨʘסʘ ʰʳסʳʥʳ (Q ) ʝʩʢʝʨʽʣʤʝʡʜʽ, ʷסʥʠ 

(Q ) = 0 ʞᴅʥʝ (Q ) = 0 ʜʝʧ ʘʣʳʥʘʜʳ. ɹײʣ ʞʘסʜʘʡʜʘ N = Qp + Qʬ, ʘʣ Qʬ = N  ī Qp ʙʦʣʘʜʳ. 

ʊʦʧʳʨʘץʪʘ ʞᴅʥʝ ʘʵʨʘʮʠʷ ʘʡʤʘסʳʥʜʘסʳ ʞʳʥʳʩʪʘʨʜʘ ʘʟʦʪʪʳש ʞʠʥʘʣʫ ʰʘʤʘʩʳ (Q ) 

ᴇʩʽʨʽʣʝʪʽʥ ʜʘץʳʣ ʪװʨʽʥʝ, ᴇʥʽʤ ʤᴇʣʰʝʨʽʥʝ ʞᴅʥʝ ʘסʳʥʜʳ ʩʫʣʘʨʜʘסʳ ʘʟʦʪ ʥʦʨʤʘʩʳʥʘ 

ʙʘʡʣʘʥʳʩʪʳ ʙʦʣʘʜʳ. ᴄʜʝʙʠ ʜʝʨʝʢʪʝʨ ʙʦʡʳʥʰʘ, ʙײʣ ʢᴇʨʩʝʪʢʽʰ ʘסʳʥʜʳ ʩʫʣʘʨʜʘסʳ ʘʟʦʪ 

ʤᴇʣʰʝʨʽʥʽ50 שï60%-ʳʥ ײץʨʘʡʜʳ. 

ɽʛʝʨ ʩʫʘʨʫסʘ ʙʝʨʽʣʝʪʽʥ ʘסʳʥʜʳ ʩʫʣʘʨ ʢᴇʣʝʤʽ (W ) ʩװʟʛʽʜʝʥ ᴇʪʢʝʥ ʘסʳʥʜʳ ʩʫʣʘʨ 

ʢᴇʣʝʤʽʥʝ (Wʬ) ʪʝש ʜʝʧ ץʘʙʳʣʜʘʥʩʘ, ʷסʥʠ ʦʣʘʨ ʩʫʘʨʫ ʢʝʟʝשʽʥʜʝ ʞʝʨ ʘʩʪʳ ʩʫʣʘʨʳʥ 

ʪʦʣʳץʪʳʨʘʜʳ ʜʝʧ ʝʩʝʧʪʝʣʩʝ, ʦʥʜʘ ʩװʟʽʣʝʪʽʥ ʘסʳʥʜʳ ʩʫʣʘʨʜʘסʳ ʘʟʦʪʪʳש ʦʨʪʘʰʘ 

ʢʦʥʮʝʥʪʨʘʮʠʷʩʳ (ʉʬ) ʤʳʥʘסʘʥ ʪʝש ʙʦʣʘʜʳ: 

 

    ˞ ̕ ˞ ˞̑                                                          (4) 

 

ʤײʥʜʘסʳ: C ï ᴇʥʽʤʤʝʥ ᴅʢʝʪʽʣʝʪʽʥ ʘʟʦʪ װʣʝʩʽʥʝ ʰʘץץʘʥʜʘסʳ ʘʟʦʪ ʢʦʥʮʝʥʪʨʘʮʠʷʩʳ; 

Cʨ ï ʩʫ ץʘʙʳʣʜʘסʳʰʪʳש ʩʘסʘʩʳʥʜʘ ʘʟʦʪ ʢʦʥʮʝʥʪʨʘʮʠʷʩʳ. 

ʉʫʘʨʫ ʢʝʟʝשʽʥʜʝ ʘסʳʥʜʳ ʩʫʣʘʨ ʪʦʧʳʨʘץ ʘʨץʳʣʳ ʩװʟiʣʽʧ, ʩʫʘʨʫ ʤʘʩʩʠʚʽʥʽש ʘʩʪʳʥʜʘסʳ 
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ʞʝʨ ʘʩʪʳ ʩʫʣʘʨʳʤʝʥ ʘʨʘʣʘʩʘʜʳ. ʉʫʘʨʫʘʨʘʣʳץ ʢʝʟʝשʜʝ ʣʘʩʪʘʥסʘʥ ʩʫʣʘʨ ʞʝʨ ʘʩʪʳ ʩʫʣʘʨʳʥʳש 

ʪʘʙʠסʠ ץʦʟסʘʣʳʩʳ ᴅʩʝʨʽʥʝʥ ʪᴇʤʝʥ ץʘʨʘʡ ʘסʘʪʳʥ ʘסʳʥʤʝʥ ʘʨʘʣʘʩʘʜʳ. ʂʝʣʝʩʽ ʩʫʘʨʫ ʢʝʟʝשʽʥʜʝ 

ʪʦʧʳʨʘץ ʘʨץʳʣʳ ʩװʟʽʣʛʝʥ ʘסʳʥʜʳ ʩʫʣʘʨ ʜᴅʣ ʩʦʣ ʢᴇʣʝʤʜʝʛʽ ʞʝʨ ʘʩʪʳ ʩʫʣʘʨʳʤʝʥ ץʘʡʪʘ 

ʘʨʘʣʘʩʘʜʳ, ʙʽʨʘץ ʙײʣ ʞʦʣʳ ʦʣ ʝʢʽ ʙᴇʣʽʢʪʝʥ ʪײʨʘʜʳ: ʘʣʜʳסשʳ ʩʫʘʨʫ ʢʝʟʝשʽʥʜʝ ץʘʣʳʧʪʘʩץʘʥ 

ʣʘʩʪʘʥסʘʥ ʞʝʨ ʘʩʪʳ ʩʫʣʘʨʳ (ʞʝʨ ʘʩʪʳ ʩʫʣʘʨʳ + ʘסʳʥʜʳ ʩʫʣʘʨ) ʞᴅʥʝ ʩʫʘʨʫʘʨʘʣʳץ ʢʝʟʝשʜʝ 

ʣʘʩʪʘʥסʘʥ ʞʝʨ ʘʩʪʳ ʩʫʣʘʨʳʥ ʳסʳʩʪʳʨסʘʥ ʪʘʟʘ ʞʝʨ ʘʩʪʳ ʩʫʣʘʨʳ. 

ʉʫʘʨʫ ʤʘʩʩʠʚʽ ʘʩʪʳʥʜʘסʳ ʞʝʨ ʘʩʪʳ ʩʫʣʘʨʳʥʜʘסʳ ʘʟʦʪ ʢʦʥʮʝʥʪʨʘʮʠʷʩʳ (Cj) ʩʫʘʨʫ 

ʙʘʩʪʘʣסʘʥʥʘʥ ʢʝʡʽʥ ʢʝʟ ʢʝʣʛʝʥ (j) ʞʳʣ װʰʽʥ ʪᴇʤʝʥʜʝʛʽ ʬʦʨʤʫʣʘ ʙʦʡʳʥʰʘ ʘʥʳץʪʘʣʘʜʳ: 

 

ὅ
Ͻ̕̕˞ Ͻ˞ Ͻ

̕
Ƞ                                          (5) 

 

ʤײʥʜʘסʳ: Wʬ ï ʩʫʘʨʫ ʢʝʟʝשʽʥʜʝ ʩװʟʛʽʜʝʥ ᴇʪʽʧ, ʞʝʨ ʘʩʪʳ ʩʫʣʘʨʳʥ ʪʦʣʳץʪʳʨסʘʥ ʘסʳʥʜʳ 

ʩʫʣʘʨʜʳש ʢᴇʣʝʤʽ; Cʬ ï ʩװʟʽʣʝʪʽʥ ʘסʳʥʜʳ ʩʫʣʘʨʜʘסʳ ʘʟʦʪʪʳש ʦʨʪʘʰʘ ʢʦʥʮʝʥʪʨʘʮʠʷʩʳ; W ĭ ï 

ʩʫʘʨʫʘʨʘʣʳץ ʢʝʟʝשʜʝ ʪʘʟʘ ʩʫʣʘʨʤʝʥ ʳסʳʩʪʳʨʳʣסʘʥʥʘʥ ʢʝʡʽʥ ʩʫʘʨʫ ʤʘʩʩʠʚʽʥʽש ʘʩʪʳʥʜʘ ץʘʣסʘʥ 

ʣʘʩʪʘʥסʘʥ ʞʝʨ ʘʩʪʳ ʩʫʣʘʨʳʥʳש ʢᴇʣʝʤʽ; C(jī1) ï ʘʣʜʳסשʳ ʞʳʣסʳ ʞʝʨ ʘʩʪʳ ʩʫʣʘʨʳʥʜʘסʳ ʘʟʦʪ 

ʢʦʥʮʝʥʪʨʘʮʠʷʩʳ; W  ï ʩʫʘʨʫ ʤʘʩʩʠʚʽʥʽש ʘʩʪʳʥʜʘסʳ ʞʝʨ ʘʩʪʳ ʩʫʣʘʨʳʥʳש ʢᴇʣʝʤʽ; C  ï ʞʝʨ 

ʘʩʪʳ ʩʫʣʘʨʳʥʜʘסʳ ʘʟʦʪʪʳש ʬʦʥʜʳץ (ʪʘʙʠסʠ) ʤᴇʣʰʝʨʽ; W ĭ ï ʩʫʘʨʫʘʨʘʣʳץ ʢʝʟʝשʜʝ ʣʘʩʪʘʥסʘʥ 

ʩʫʣʘʨʜʳש ʦʨʥʳʥ ʙʘʩʘʪʳʥ ʪʘʟʘ ʞʝʨ ʘʩʪʳ ʩʫʣʘʨʳʥʳש ʢᴇʣʝʤʽ. 
ʉʫʘʨʫ ʤʘʩʩʠʚʽʥʽש ʘʩʪʳʥʜʘ ץʘʣʳʧ ץʦʡסʘʥ ʞᴅʥʝ ʪʘʟʘ ʩʫʣʘʨʤʝʥ ʳסʳʩʪʳʨʳʣסʘʥʥʘʥ ʢʝʡʽʥʛʽ 

ʣʘʩʪʘʥסʘʥ ʞʝʨ ʘʩʪʳ ʩʫʣʘʨʳʥʳש ʢᴇʣʝʤʽ (W ĭ) ʪᴇʤʝʥʜʝʛʽ ʬʦʨʤʫʣʘ ʙʦʡʳʥʰʘ ʘʥʳץʪʘʣʘʜʳ ʜʝʧ 

 :ʘʥסʘʙʳʣʜʘʥץ
  

ὡ ὛϽάϽὲὬ ὼ̍);                                          (6) 

 

ʤײʥʜʘסʳ: S ʞᴅʥʝ h ï ʩʫʘʨʫ ʘʣʘשʳʥʳש ʪʽʢ ʪᴇʨʪʙײʨʳʰʪʳ ʧʽʰʽʥʽʥʽץ שʘʙʳʨסʘʣʘʨʳ; m ï 

ʞʝʨ ʘʩʪʳ ʩʫʣʘʨʳ ʛʦʨʠʟʦʥʪʳʥʳש ʦʨʪʘʰʘ ץʘʣʳשʜʳסʳ; n ï ʩʫ ᴇʪʢʽʟʛʽʰ ʞʳʥʳʩʪʘʨʜʳש ʢʝʫʝʢʪʽʣʽʛʽ 

(ʧʦʨʦʟʜʳʣʳסʳ); XM ï ʞʝʨ ʘʩʪʳ ʩʫʣʘʨʳʥʳש ʪʘʙʠסʠ ץʦʟסʘʣʳʩʳʥʳש ᴅʩʝʨʽʥʝʥ ʣʘʩʪʘʥסʘʥ 

ʩʫʣʘʨʜʳש ʪᴇʤʝʥ ץʘʨʘʡ ʞʳʣʞʫ ץʘʰʳץʪʳסʳ. 

ʉʫʘʨʫʘʨʘʣʳץ ʢʝʟʝשʜʝ ʣʘʩʪʘʥסʘʥ ʩʫʣʘʨʜʳש ʙʽʨ ʙᴇʣʽʛʽʥ ʘʣʤʘʩʪʳʨʘʪʳʥ ʪʘʟʘ ʞʝʨ ʘʩʪʳ 

ʩʫʣʘʨʳʥʳש ʢᴇʣʝʤʽʥ ʪᴇʤʝʥʜʝʛʽ ʬʦʨʤʫʣʘ ʙʦʡʳʥʰʘ ʘʥʳץʪʘʫסʘ ʙʦʣʘʜʳ: 

 

ὡ ὛϽάϽὲϽὼ̍Ƞ                                                                (7) 

  

ʤײʥʜʘסʳ: x  = t  ϊ V  / n; t  ï ʩʫʘʨʫʘʨʘʣʳץ ʢʝʟʝשʥʽײ שʟʘץʪʳסʳ; V ï ʞʝʨ ʘʩʪʳ 

ʩʫʣʘʨʳʥʳש ʪʘʙʠסʠ ʘסʳʩʳʥʳש ʬʠʣʴʪʨʘʮʠʷ ʞʳʣʜʘʤʜʳסʳ, ʦʣ ʪᴇʤʝʥʜʝʛʽ ʬʦʨʤʫʣʘ ʙʦʡʳʥʰʘ 

ʘʥʳץʪʘʣʘʜʳ: 

 

ὠ̆ ὑϽὭὩ;                                                               (8) 

 

ʤײʥʜʘסʳ: K ï ʬʠʣʴʪʨʘʮʠʷ ʢʦʵʬʬʠʮʠʝʥʪʽ; i  ï ʪʘʙʠסʠ ʘסʳʥʥʳש ʝשʽʩʪʽʛʽ (ʛʨʘʜʠʝʥʪʽ). 

(5)-ʬʦʨʤʫʣʘסʘ W  ʤᴅʥʽʥ ץʦʡʳʧ, ʪᴇʤʝʥʜʝʛʽʥʽ ʘʣʘʤʳʟ: 

 

ὅ
Ͻ̕

Ͻ̍
ϽϽ Ͻ Ͻ̍ Ͻ

ϽϽϽ ̕
Ƞ                                              (9 ) 

 

ʉʫʘʨʫ ʙʘʩʪʘʣסʘʥʥʘʥ ʢʝʡʽʥ ʙʝʣʛʽʣʽ ʙʽʨ ʞʳʣסʘ ʞʝʨ ʘʩʪʳ ʩʫʣʘʨʳʥʜʘסʳ ʥʠʪʨʘʪʪʘʨ 

ʢʦʥʮʝʥʪʨʘʮʠʷʩʳʥ ʙʦʣʞʘʫ װʰʽʥ ʘʣʜʳסשʳ ʞʳʣסʳ ʥʠʪʨʘʪʪʘʨ ʢʦʥʮʝʥʪʨʘʮʠʷʩʳʥ ʙʽʣʫ ץʘʞʝʪ, 

ʘʣʘʡʜʘ ʘʣʜʳʤʝʥ ʩʫʘʨʫʜʳש ʙʽʨʽʥʰʽ ʞʳʣʳʥʘ ʘʣʜʳʥ ʘʣʘ ʝʩʝʧʪʝʫʣʝʨ ʞװʨʛʽʟʽʣʫʽ ʪʠʽʩ. 

ɸסʳʥʜʳ ʩʫʣʘʨʤʝʥ ʩʫʘʨʫʜʳש ʙʽʨʽʥʰʽ ʞʳʣʳʥʘʥ ʢʝʡʽʥʛʽ ʥʠʪʨʘʪʪʘʨ ʢʦʥʮʝʥʪʨʘʮʠʷʩʳ 

ʤʳʥʘסʘʥ ʪʝש: 
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ὅ
Ͻ̕̕˞ ϽϽ

ϽϽ ̕
;                               (10) 

ʆʜʘʥ ᴅʨʽ ʞʝʨ ʘʩʪʳ ʩʫʣʘʨʳʥʜʘסʳ ʥʠʪʨʘʪʪʘʨʜʳש ʢʦʥʮʝʥʪʨʘʮʠʷʩʳ ʝʢʽʥʰʽ, װʰʽʥʰʽ ʞᴅʥʝ 

ʦʜʘʥ ʢʝʡʽʥʛʽ ʞʳʣʜʘʨסʘ ץʘʞʝʪʪʽ ʤʝʨʟʽʤʛʝ ʜʝʡʽʥ ʘʥʳץʪʘʣʘʜʳ. 

ɽʛʝʨ ʘסʳʥʜʳ ʩʫʣʘʨʤʝʥ ʩʫʘʨʫ ʤʘʫʩʳʤ ʽʰʽʥʜʝ 2 ʨʝʪ ʞװʨʛʽʟʽʣʩʝ ʞᴅʥʝ ʩʫʘʨʫ ʥʦʨʤʘʣʘʨʳ 

ʙʽʨʜʝʡ ʙʦʣʩʘ, ʦʥʜʘ ʙײʣ ʞʘסʜʘʡʣʘʨʜʳש ᴅʨץʘʡʩʳʩʳʥʜʘ ʞʝʨ ʘʩʪʳ ʩʫʣʘʨʳʥʜʘסʳ ʥʠʪʨʘʪʪʘʨ 

ʢʦʥʮʝʥʪʨʘʮʠʷʩʳʥʳש ᴇʟʛʝʨʫʽ ʘʡʪʘʨʣʳץʪʘʡ ʘʡʳʨʤʘʰʳʣʳץ ʙʝʨʤʝʡʜʽ. ʉʦʥʜʳץʪʘʥ ʞʝʨ ʘʩʪʳ 

ʩʫʣʘʨʳʥʳש ʣʘʩʪʘʥʫʳʥ ʞʫʳץʪʘʧ ʙʘסʘʣʘʫ װʰʽʥ ʘסʳʥʜʳ ʩʫʣʘʨʤʝʥ ʩʫʘʨʫ ʙʘʨʣʳץ ʩʫʘʨʫʣʘʨʜʳש 

ʞʠʳʥʪʳײ ץʟʘץʪʳסʳʥʘ ʪʝש ʙʽʨ סʘʥʘ ʢʝʟʝשʜʝ ʞװʨʛʽʟʽʣʝʜʽ ʜʝʧ ʝʩʝʧʪʝʫʛʝ ʙʦʣʘʜʳ [4]. 

ʂʝשʽʥʝʥ ʙʝʣʛʽʣʽ ʙʦʣסʘʥʜʘʡ, ʘסʳʥʜʳ ʩʫʣʘʨ ʪʦʧʳʨʘץץʘ ʪװʩʢʝʥ ʢʝʟʜʝ ʪʦʧʳʨʘץʪʘסʳ ᴅʨʪװʨʣʽ 

 ʙʝʣʛʽʣʽ ץʳ ʝʨʽʛʝʥ ʟʘʪʪʘʨʤʝʥ ᴇʟʘʨʘ ᴅʨʝʢʝʪʪʝʩʝʜʽ. ʆʩʳ ʢʝʟʜʝ ʪʦʧʳʨʘסʦʩʳʣʳʩʪʘʨʤʝʥ ʞᴅʥʝ ʦʥʜʘץ

ʙʽʨ ʤᴇʣʰʝʨʜʝʛʽ ײץʨʘʤʜʘʩ ʙᴇʣʽʢʪʝʨʜʽ ʩʽשʽʨʝʜʽ. 

ʊʦʧʳʨʘץʪʘסʳ ʟʘʪʪʘʨʜʳש ʤʠʛʨʘʮʠʷʩʳʥ ʝʩʝʧʢʝ ʘʣʫʜʳש ʝץ שʦʣʘʡʣʳ ᴅʜʽʩʪʝʨʽʥʽש ʙʽʨʽ ï 

ʣʠʟʠʤʝʪʨʠʷʣʳץ ᴅʜʽʩ, ʦʣ ʪʘʙʠסʠ ʦʨʪʘסʘ ʙʘʨʳʥʰʘ ʞʘץʳʥ ʞʘסʜʘʡʣʘʨʜʘ ʪʦʧʳʨʘץʪʘסʳ 

ʧʨʦʮʝʩʪʝʨʜʽש ʞװʨʫʽʥ ʩʠʧʘʪʪʘʡʜʳ [16]. 

ɸסʳʥʜʳ ʩʫʣʘʨʜʳש ʪʘʟʘʣʘʥʫ ʜᴅʨʝʞʝʩʽ ʪʦʧʳʨʘץʪʳש ʘסʳʥʜʳ ʩʫʣʘʨʜʘסʳ ʭʠʤʠʷʣʳץ 

ʢʦʤʧʦʥʝʥʪʪʝʨʜʽ ʩʽשʽʨʫ ץʘʙʽʣʝʪʽ ʘʨץʳʣʳ ʙʘסʘʣʘʥʘʜʳ. 

 
ʂʝʩʪʝ 1 ï  ʊʦʧʳʨʘץʪʳש ʘסʳʥʜʳ ʩʫʣʘʨʜʘסʳ ʭʠʤʠʷʣʳץ ʢʦʤʧʦʥʝʥʪʪʝʨʜʽ ʩʽשʽʨʫʽ, ʤʛ/ʣ 

 

ʂᴇʨʩʝʪʢʽʰʪʝʨ ʨʅ ʅʉʆ4 Cl SO4 Ca Mg Na+R 
ɸʟʦʪ 

(ʞʘʣʧʳ) 

ɸʟʦʪ 

(ʘʤʤʦʥʠʡ) 
P2O5 

1-ʰʽ ʩʫʘʨʫ, m=700 ʤį/ʛʘ, ץʘʙʘʪʳ 0ï50 ʩʤ 

ʙʘʩʪʘʧץʳ 7,6 317,2 113,6 345,6 90,0 57,6 138,4 29,8 15,0 9,6 

ʠʥʬʠʣʴʪʨʘʪ 7,6 69,78 21,6 71,2 26,64 18,20 28,51 2,8 2,9 0,0 

% ʙʘʩʪʘʧץʳ 

ʪʘʟʘʣʘʥʫסʘ 
ï 78,0 81,0 79,4 70,4 68,4 79,4 90,6 80,4 100,0 

4-ʰʽ ʩʫʘʨʫ, m=1100 ʤį/ʛʘ, ץʘʙʘʪʳ 0ï50 ʩʤ 

ʙʘʩʪʘʧץʳ 7,7 326,0 124,1 302,8 102,0 61,9 110,4 32,4 15,6 8,2 

ʠʥʬʠʣʴʪʨʘʪ 7,6 158,4 61,8 213,2 61,1 39,37 54,98 13,61 7,3 5,1 

% ʙʘʩʪʘʧץʳ 

ʪʘʟʘʣʘʥʫסʘ 
ï 51,4 50,2 29,6 40,1 36,4 50,2 58,0 53,0 38,0 

4-ʰʽ ʩʫʘʨʫ, m=1100 ʤį/ʛʘ, ץʘʙʘʪʳ 0ï100 ʩʤ 

ʙʘʩʪʘʧץʳ 7,7 326,0 124,1 302,8 102,0 61,9 110,4 32,4 15,6 8,2 

ʠʥʬʠʣʴʪʨʘʪ 7,6 114,8 24,32 60,76 32,44 25,44 34,67 3,8 1,15 0,70 

% ʙʘʩʪʘʧץʳ 

ʪʘʟʘʣʘʥʫסʘ 
ï 64,8 80,4 80,1 68,2 58,9 68,6 88,4 92,6 91,4 

 

1-ʢʝʩʪʝ ʜʝʨʝʢʪʝʨʽ ʘסʳʥʜʳ ʩʫʣʘʨʜʳש ʪʦʧʳʨʘץʪʳש ʙʽʨ ʤʝʪʨʣʽʢ ץʘʙʘʪʳ ʘʨץʳʣʳ ʩװʟʽʣʛʝʥ-

ʥʝʥ ʢʝʡʽʥ (ʠʥʬʠʣʴʪʨʘʪ) ײץʨʘʤʳʥʜʘסʳ ʢʦʤʧʦʥʝʥʪʪʝʨ ʙʦʡʳʥʰʘ ᴇʟʝʥ ʩʫʣʘʨʳʥʳײץ שʨʘʤʳʥʘ 

ʞʘץʳʥʜʘʡʪʳʥʳʥ ʢᴇʨʩʝʪʝʜʽ. 1-ʢʝʩʪʝ ʙʦʡʳʥʰʘ ʠʥʬʠʣʴʪʨʘʪʪʘ ʙʘʨʣʳץ ʢʦʤʧʦʥʝʥʪʪʝʨʜʽש 

ʪᴇʤʝʥʜʝʛʝʥʽ ʙʘʡץʘʣʘʜʳ. ɸסʳʥʜʳ ʩʫʣʘʨʤʝʥ ʘʣסʘʰץʳ ʩʫʘʨʫ ʢʝʟʽʥʜʝ, ʩʫʘʨʫ ʥʦʨʤʘʩʳ m = 700 

ʤį/ʛʘ ʙʦʣסʘʥʜʘ, ʪʦʧʳʨʘץ ʩʫʜʘ ʝʨʠʪʽʥ ʪײʟʜʘʨʜʳס-60% שʘ ʜʝʡʽʥʽʥ ʩʽשʽʨʝʜʽ. ɽש ʪᴇʤʝʥ ʩʽשʫ 50 ʩʤ 

ʪʦʧʳʨʘץ ץʘʙʘʪʳʥʜʘ ʙʘʡץʘʣʘʜʳ ï ʙʘʨʣʳץ ʢʘʪʠʦʥʜʘʨʜʳש ʩʫʣʴʬʘʪʪʘʨʳ ʙʦʡʳʥʰʘ. 

ʊʦʧʳʨʘץ ץʘʙʘʪʳʥʳץ שʘʣʳשʜʳסʳ 100 ʩʤ-ʛʝ ʜʝʡʽʥ ʘʨʪץʘʥʜʘ, ʪʘʟʘʣʘʥʫ ʜᴅʨʝʞʝʩʽ 

ʞʦסʘʨʳʣʘʡʜʳ, ʠʥʬʠʣʴʪʨʘʪʪʘʨʜʳש ʙʘʨʣʳץ ʢʦʤʧʦʥʝʥʪʪʝʨ ʙʦʡʳʥʰʘ ʤᴇʣʰʝʨʽ ʘʟʘʷ ʪװʩʝʜʽ. ɹײʣ 

 ʘ ʜʝʡʽʥʽ, ʘʣ ʬʦʩʬʦʨ ʤʝʥ ʞʘʣʧʳ ʘʟʦʪ ʪʠʽʩʽʥʰʝ 100% ʞᴅʥʝס-90% שʟʜʘʨʜʳײʘʙʘʪʪʘ ʩʫʜʘ ʝʨʠʪʽʥ ʪץ

 ,ʘʥʜʘסʩʪʘʣʘʜʳ. 4-ʰʽ ʩʫʘʨʫ ʢʝʟʽʥʜʝ, ʩʫʘʨʫ ʥʦʨʤʘʩʳ m = 1100 ʤį/ʛʘ ʙʦʣײ ʘ ʜʝʡʽʥס-90,8%

ʪʦʧʳʨʘץʪʳש ʙʽʨ ʤʝʪʨʣʽʢ ץʘʙʘʪʳʥʜʘ ʩʫʜʘ ʝʨʠʪʽʥ ʪײʟʜʘʨʜʳש ʩʽשʽʨʽʣʫʽ 58-80% ʘʨʘʣʳסʳʥʜʘ, 

ʞʘʣʧʳ ʘʟʦʪ ï 88,4%, ʬʦʩʬʦʨ ï 91,4% ʙʦʣʜʳ. ʂʝʡʽʥʛʽ ʩʫʘʨʫʣʘʨʜʘ ʪʦʧʳʨʘץʪʳש ʩʽשʽʨʫ 

 ʘʨʳ ʙʦʣʫʳʤʝʥסʞʦ שʢʪʝʤʝ ʤᴇʣʰʝʨʽʥʽװʩʝʪʽʥ ʞװʘʧʪʘʨʳʥʘ ʪץʪᴇʤʝʥʜʝʫʽ ʩʫʘʨʫ ʘʣ שʘʙʽʣʝʪʽʥʽץ
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ʪװʩʽʥʜʽʨʽʣʝʜʽ. ɹʝʣʛʽʣʽ ʙʦʣסʘʥʜʘʡ, ʞװʢʪʝʤʝ ʥʦʨʤʘʩʳ ʘʨʪץʘʥ ʩʘʡʳʥ ʪʦʧʳʨʘץʪʳש ʩʽשʽʨʫ ץʘʙʽʣʝʪʽ 

ʪᴇʤʝʥʜʝʡʜʽ [17-20]. ɸסʳʥʜʳ ʩʫʣʘʨʤʝʥ ʩʫʘʨʫ ʢʝʟʽʥʜʝ ʢʘʣʴʮʠʡ ʤʝʥ ʤʘʛʥʠʡ ʪʦʧʳʨʘץ ʧʨʦʬʠʣʽ 

ʙʦʡʳʤʝʥ ʙʘʨʳʥʰʘ ʤʠʛʨʘʮʠʷסʘ ײʰʳʨʘʡʜʳ, ʩʦʥʜʳץʪʘʥ ʦʣʘʨʜʳש ʠʥʬʠʣʴʪʨʘʪʪʘסʳ ʤᴇʣʰʝʨʽ 

ʞʦסʘʨʳ ʙʦʣʘʜʳ. ʊʦʧʳʨʘץ ʘסʳʥʜʳ ʩʫʜʳײץ שʨʘʤʳʥʜʘסʳ ʬʦʩʬʦʨʜʳ ʜʝʨʣʽʢ 100% ʩʽשʽʨʝʜʽ, ʘʣ 

ʘʟʦʪʪʳ ᴇʪʝ ץʘʨץʳʥʜʳ ʘʙʩʦʨʙʮʠʷʣʘʡʜʳ. ɺʝʛʝʪʘʮʠʷʥʳש ʙʘʩʪʘʧץʳ ʢʝʟʝשʽʥʜʝ 50 ʩʤ ʪʦʧʳʨʘץ 

-25 שʨʘʤʳʥʳײץ ʳסʳʥʜʳ ʩʫʜʘסʤᴇʣʰʝʨʽ ʘ שʳ ʞʘʣʧʳ ʘʟʦʪʪʳסʘʥ ʠʥʬʠʣʴʪʨʘʪʪʘסʘʙʘʪʳʥʘʥ ʘʣʳʥץ

26%-ʥʘʥ, ʘʣ ʙʽʨ ʤʝʪʨʣʽʢ ץʘʙʘʪʪʘ 10-12%-ʜʘʥ ʘʩʧʘʡʜʳ. ʂʝʡʽʥʛʽ ʩʫʘʨʫʣʘʨ ʙʘʨʳʩʳʥʜʘ ʙʽʨ 

ʤʝʪʨʣʽʢ ץʘʙʘʪʪʘ ʘʟʦʪ ʧʝʥ ʬʦʩʬʦʨʜʳש ʩʽשʽʨʽʣʫ ʜʝשʛʝʡʽ ʞʦסʘʨʳ ʢװʡʽʥʜʝ ץʘʣʘʜʳ [16]. 

ɸסʳʥʜʳ ʩʫʣʘʨʜʳש ʞʦסʘʨʳ ʜʝשʛʝʡʜʝ ʪʘʟʘʣʘʥʫʳʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʪʽʥ ʥʝʛʽʟʛʽ 

ʬʘʢʪʦʨʣʘʨʜʳש ʙʽʨʽ ï ʩʫʘʨʫ ʘʣץʘʧʪʘʨʳʥʘ ʪװʩʝʪʽʥ ʨʘʮʠʦʥʘʣʜʳ ʞװʢʪʝʤʝ ʥʦʨʤʘʣʘʨʳʥ ʩʘץʪʘʫ. 

ɹײʣ ʞʘסʜʘʡʜʘ ʪʦʧʳʨʘץʪʘ ʩʦʨʙʮʠʷ, ʤʝʭʘʥʠʢʘʣʳץ ʞᴅʥʝ ʬʠʟʠʢʘʣʳץ ʩʽשʽʨʫ, ʩʦʥʜʘʡ-ʘץ 

ʙʠʦʭʠʤʠʷʣʳץ ʳʜʳʨʘʫ ʧʨʦʮʝʩʪʝʨʽʥʽץ שʘʣʳʧʪʳ ʞװʨʫʽ ץʘʤʪʘʤʘʩʳʟ ʝʪʽʣʝʜʽ. 

ʉʫʘʨʫ ʢʝʟʽʥʜʝ ʪʦʧʳʨʘץ ʙʝʣʛʽʣʽ ʙʽʨ ץʘʨץʳʥʤʝʥ ʪװʨʣʽ ʟʘʪʪʘʨʜʳ ʩʽשʽʨʝʜʽ, ʦʣʘʨʜʳש ʙʽʨ 

ʙᴇʣʽʛʽ ʩʫʘʨʫʘʨʘʣʳץ ʢʝʟʝשʜʝ ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ ʜʘץʳʣʜʘʨʳ ʪʘʨʘʧʳʥʘʥ ʧʘʡʜʘʣʘʥʳʣʩʘ, ʘʣ ʙʽʨ 

ʙᴇʣʽʛʽ ʢᴇʨʩʝʪʽʣʛʝʥ ʧʨʦʮʝʩʪʝʨʜʽש ᴅʩʝʨʽʥʝʥ ץʘʨʘʧʘʡʳʤ ץʦʩʳʣʳʩʪʘʨסʘ ʜʝʡʽʥ ʳʜʳʨʘʡʜʳ [18]. 

ʉʦʥʜʳץʪʘʥ ʘסʳʥʜʳ ʩʫʣʘʨʤʝʥ ʩʫʘʨʫ ʞʘסʜʘʡʳʥʜʘ ʘסʳʥʜʳ ʩʫʣʘʨ ʘʨץʳʣʳ ʢʝʣʽʧ ʪװʩʝʪʽʥ 

ʟʘʪʪʘʨ ʤʝʥ ᴇʩʽʤʜʽʢʪʝʨ ʪʘʨʘʧʳʥʘʥ ʧʘʡʜʘʣʘʥʳʣʘʪʳʥ ʟʘʪʪʘʨ ʘʨʘʩʳʥʜʘסʳ ʪʝʧʝ-ʪʝשʜʽʢʪʽ ʩʘץʪʘʫ 

 .ʳʣʳ ʨʝʪʪʝʣʝʜʽץʜʝʨ ʘʨשʢʝʟʝ ץʜʽʢ ʩʫʘʨʫʘʨʘʣʳשʣ ʪʝʧʝ-ʪʝײʘʞʝʪ, ʙץ

ɸʫʳʨ ʩʘʟʜʘץ ʰʘʣסʳʥʜʳ-ʙʘʪʧʘץʪʳ ʪʦʧʳʨʘץʪʘʨʜʘ ʘסʳʥʜʳ ʩʫʣʘʨʜʳש ʭʠʤʠʷʣʳץ 

ʢʦʤʧʦʥʝʥʪʪʝʨʽ ʪʦʧʳʨʘץʪʳש ʞʦסʘʨסʳ 50 ʩʤ ץʘʙʘʪʳʥʜʘ ײʩʪʘʣʳʧ, ʙʠʦʣʦʛʠʷʣʳץ ʘʡʥʘʣʳʤסʘ 

ʪʘʨʪʳʣʘʜʳ, ᴇʡʪʢʝʥʽ ʙײʣ ץʘʙʘʪʪʘ ᴇʩʽʤʜʽʢʪʝʨʜʽש ʪʘʤʳʨ ʞװʡʝʩʽʥʽש ʥʝʛʽʟʛʽ ʙᴇʣʽʛʽ ʤʝʥ 

ʤʠʢʨʦʘסʟʘʣʘʨ ʰʦסʳʨʣʘʥסʘʥ ʞᴅʥʝ ʳʜʳʨʘʫ ʧʨʦʮʝʩʪʝʨʽ ץʘʨץʳʥʜʳ ʞװʨʝʜʽ. ɸסʳʥʜʳ ʩʫʣʘʨʤʝʥ 

ʩʫʘʨʫ ʢʝʟʽʥʜʝ ʞװʢʪʝʤʝ ʥʦʨʤʘʩʳ ײʣסʘʡסʘʥ ʞʘסʜʘʡʜʘ ʠʥʬʠʣʴʪʨʘʪʪʘʨʜʘסʳ ʥʝʛʽʟʛʽ ʢʦʤʧʦʥʝʥʪʪʝʨ 

ʤᴇʣʰʝʨʽʥʽש ʙʽʨʰʘʤʘ ʘʨʪץʘʥʳ ʙʘʡץʘʣʜʳ. 2-ʢʝʩʪʝʜʝ ʘסʳʥʜʳ ʩʫʣʘʨʤʝʥ ʙʽʨʛʝ ʪʦʧʳʨʘץץʘ ʢʝʣʽʧ 

ʪװʩʝʪʽʥ ʞᴅʥʝ ʠʥʬʠʣʴʪʨʘʮʠʷ ʥᴅʪʠʞʝʩʽʥʜʝ ʰʘʡʳʣʳʧ ʰʳסʘʪʳʥ ʥʝʛʽʟʛʽ ץʦʨʝʢʪʽʢ ʵʣʝʤʝʥʪʪʝʨ 

ʢʝʣʪʽʨʽʣʛʝʥ. 

 
2-ʢʝʩʪʝ ï ʐʘʣסʳʥʜʳ-ʙʘʪʧʘץʪʳ ʪʦʧʳʨʘץ ʞʘסʜʘʡʳʥʜʘ ʘסʳʥʜʳ ʩʫʣʘʨʤʝʥ ʩʫʘʨʫ ʢʝʟʽʥʜʝʛʽ 

ʪʦʧʳʨʘץʪʘסʳ ʭʠʤʠʷʣʳץ ʵʣʝʤʝʥʪʪʝʨʜʽש ʤʠʛʨʘʮʠʷʩʳ, ʢʛ/ʛʘ 

 

ʂᴇʨʩʝʪʢʽʰʪʝʨ M, ʤį/ʛʘ Cl SO4 Ca Mg Na+R Na P2ʆ5 

ʊʦʧʳʨʘץץʘ 

ʪװʩʢʝʥ 
3900,0 440,0 1346,0 3511,0 225,0 538,0 117,0 39,0 

50 ʩʤ ץʘʙʘʪʪʘʥ 

ʰʘʡʳʣʳʧ 

ʰʳץץʘʥʳ 

1500,0 77,7 317,4 81,54 50,6 115,0 15,9 4,35 

% - 18,0 23,0 23,0 23,0 25,5 14,0 11,0 

ʊʦʧʳʨʘץץʘ 

ʪװʩʢʝʥ 
5000,0 565,0 1730,0 450,0 290,0 690,0 150,0 50,0 

50 ʩʤ ץʘʙʘʪʪʘʥ 

ʰʘʡʳʣʳʧ 

ʰʳץץʘʥʳ 

2400,0 148,0 511,0 146,0 95,0 130,0 18,0 12,0 

% - 26,0 30,0 32,0 33,0 20,0 12,0 24,0 

 

ʀʥʬʠʣʴʪʨʘʮʠʷ ʥᴅʪʠʞʝʣʝʨʽ ʥʝʛʽʟʛʽ ץʦʨʝʢʪʽʢ ʵʣʝʤʝʥʪʪʝʨʜʽש ʠʥʬʠʣʴʪʨʘʪʪʘʨ ײץʨʘʤʳʤʝʥ 

ʤʠʛʨʘʮʠʷʣʘʥʫ ʜʝשʛʝʡʽ ʪᴇʤʝʥ ʝʢʝʥʽʥ ʢᴇʨʩʝʪʪʽ. ʄʳʩʘʣʳ, ʪʦʧʳʨʘץʪʳ50 ש ʩʤ ץʘʙʘʪʳʥʘʥ ʪᴇʤʝʥʛʽ 

ʙᴇʣʽʢʪʝʨʛʝ ʘסʳʥʜʳ ʩʫʣʘʨ ʘʨץʳʣʳ ʪװʩʢʝʥ ʘʟʦʪʪʳ10-14% ש-ʳ, ʬʦʩʬʦʨʜʳ11-24% ש-ʳ ʰʘʡʳʣʳʧ 

ʢʝʪʝʜʽ. ɾʦסʘʨʳ ʤʠʛʨʘʮʠʷ ʜᴅʨʝʞʝʩʽʤʝʥ ʩʠʧʘʪʪʘʣʘʪʳʥ ʵʣʝʤʝʥʪʪʝʨ: ʭʣʦʨ ï 18-26,2%; 

ʩʫʣʴʬʘʪʪʘʨ ï 23-30%; ʢʘʣʴʮʠʡ ï 23-32% ʞᴅʥʝ ʤʘʛʥʠʡ ï 23-33%. ɾʘʣʧʳ ʘʣסʘʥʜʘ, ʘʡʤʘץʪʳש 

ʰʘʣסʳʥʜʳ-ʙʘʪʧʘץʪʳ ʪʦʧʳʨʘץʪʘʨʳʥʜʘ ʘסʳʥʜʳ ʩʫʣʘʨʜʳש ʪʘʟʘʣʘʥʫ ʜʝשʛʝʡʽ ʞʝʪʢʽʣʽʢʪʽ ʞʦסʘʨʳ. 

ʉʫʘʨʫ ʥʦʨʤʘʩʳ ʘʨʪץʘʥ ʩʘʡʳʥ ʪʦʧʳʨʘץʪʘסʳ ʭʠʤʠʷʣʳץ ʵʣʝʤʝʥʪʪʝʨʜʽש ʤʠʛʨʘʮʠʷʩʳ ʙʽʨʰʘʤʘ 

ʢᴇʙʝʡʝʜʽ. 
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ʉʦʥʜʳץʪʘʥ ʘסʳʥʜʳ ʩʫʣʘʨʜʳ ʘʫʳʣʰʘʨʫʘʰʳʣʳץ ʜʘץʳʣʜʘʨʳʥ ʩʫʘʨʫʜʘ ʪʠʽʤʜʽ 

ʧʘʡʜʘʣʘʥʫʜʳש ʥʝʛʽʟʛʽ ʬʘʢʪʦʨʣʘʨʳʥʳש ʙʽʨʽ ï ʦשʪʘʡʣʳ ʩʫʘʨʫ ʨʝʞʽʤʽʥ ʩʘץʪʘʫ. ʉʫʘʨʫ ʥʦʨʤʘʩʳ 

ʪʳʤ ʞʦסʘʨʳ ʙʦʣסʘʥ ʞʘסʜʘʡʜʘ ʩʫʘʨʫ ʘʣץʘʧʪʘʨʳʥʳש ʙʝʪʽʥʜʝ ʙʝʪʢʽ ʘסʳʥ ʧʘʡʜʘ ʙʦʣʳʧ, ʦʣ ʩʫ 

ʢᴇʟʜʝʨʽʥʽש ʣʘʩʪʘʥʫʳʥʘ ᴅʢʝʣʫʽ ʤװʤʢʽʥ. ɸʪʘʣסʘʥ ʘʡʤʘץʪʘ ʦʨʪʘ ʞᴅʥʝ ʘʫʳʨ ʩʘʟʜʘץ ʪʦʧʳʨʘץʪʘʨ 

 ʳʥʜʳסʘʥ. ʆʩʳ ʤᴇʣʰʝʨʜʝ ʘסʪʘʣץʪʘʡʣʳ ʩʫʘʨʫ ʥʦʨʤʘʩʳ 900-1100 ʤį/ʛʘ ʰʝʛʽʥʜʝ ʘʥʳשʰʽʥ ʦװ

ʩʫʣʘʨ ʪʦʧʳʨʘץץʘ ʞʘץʩʳ ʩʽשʽʨʽʣʝʜʽ ʞᴅʥʝ ʣʘʩʪʘʫʰʳ ʟʘʪʪʘʨʜʳש ʙʘʩʳʤ ʙᴇʣʽʛʽ ʞʳʨʪʫ ץʘʙʘʪʳʥʜʘ 

 ʳסʘʧʪʘʨʜʘץʪʘʟʘʣʘʥʫ ʜᴅʨʝʞʝʩʽʥ ʩʫʘʨʳʣʘʪʳʥ ʘʣ שʳʥʜʳ ʩʫʣʘʨʜʳסʘʣʘʜʳ. ɸץ ʩʪʘʣʳʧײ

ᴇʩʽʤʜʽʢʪʝʨʜʽש ʜʘʤʫʳʥʘ ץʘʨʘʡ ʜʘ ʙʘסʘʣʘʫסʘ ʙʦʣʘʜʳ [16]. 

ɸסʳʥʜʳ ʩʫʣʘʨʤʝʥ ʩʫʘʨʳʣʘʪʳʥ ʘʣץʘʧʪʘʨ ʉʳʨʜʘʨʠʷ ᴇʟʝʥʽʥʽש ʦש ʞʘסʘʣʘʫʳʥʜʘ 

ʦʨʥʘʣʘʩץʘʥ, ʤײʥʜʘ ʞʝʨ ʘʩʪʳ ʩʫʣʘʨʳʥʳש ʞʘʪʫ ʪʝʨʝשʜʽʛʽ 3-10 ʤ ʞᴅʥʝ ʦʜʘʥ ʜʘ ʪʝʨʝש, ʘʣ 

ʞʳʥʳʩʪʘʨʜʳש ʬʠʣʴʪʨʘʮʠʷ ʢʦʵʬʬʠʮʠʝʥʪʽ ʪᴅʫʣʽʛʽʥʝ 10-20 ʤ ײץʨʘʡʜʳ. ɾʝʨ ʘʩʪʳ ʩʫʣʘʨʳ ʪײʱʳ 

ʞᴅʥʝ ʪײʟʜʳʣʘʫ, ʦʣʘʨʜʳש ʰʳסʳʥʳ ʪᴅʫʣʽʛʽʥʝ 1000-2000 ʤį, ʘʣ ʢʝʡʙʽʨ ʞʝʨʣʝʨʜʝ ʞʝʨʘʩʪʳ 

ʘסʳʥʳʥʳש ʝʥʽ ʙʦʡʳʥʰʘ ʙʽʨ ʩʳʟʳץʪʳץ ʢʠʣʦʤʝʪʨʽʥʝ 6000 ʤį/ʪᴅʫʣʽʢʢʝ ʜʝʡʽʥ ʞʝʪʝʜʽ [14], ʞᴅʥʝ 

ʙײʣ ץʦʨʣʘʨʜʳ ʩʫʘʨʫ װʰʽʥ ʧʘʡʜʘʣʘʥʫסʘ ʙʦʣʘʜʳ. 

ʉʳʨʜʘʨʠʷ ᴇʟʝʥʽʥʽש ʘסשʘʨʳʥʳש ʘʣʣʶʚʠʡʣʽ ʰᴇʛʽʥʜʽʣʝʨʽʥʜʝʛʽ ʞʝʨ ʘʩʪʳ ʩʫʣʘʨʳʥʳש 

ʨʝʞʽʤʽ ʪײʨʘץʩʳʟ, ʦʣ ʞʘʩʘʥʜʳ ʞᴅʥʝ ʪʘʙʠסʠ ʬʘʢʪʦʨʣʘʨסʘ ʙʘʡʣʘʥʳʩʪʳ ʞᴅʥʝ ʉʳʨʜʘʨʠʷ ᴇʟʝʥʽʥʽש 

ʨʝʞʽʤʽʤʝʥ, ʩʦʥʜʘʡ-ʘץ ʞʝʨ ʙʝʪʽʥʜʝʛʽ ʩʫʘʨʫ ʩʫʣʘʨʳʥʳש ʨʝʞʽʤʽʤʝʥ ʪʽʢʝʣʝʡ ʙʘʡʣʘʥʳʩʪʳ. ɾʝʨ 

ʘʩʪʳ ʩʫʣʘʨʳ ʜʝשʛʝʡʽʥʽש ʘʫʳʪץʫ ʘʤʧʣʠʪʫʜʘʩʳ 10-20 ʤ ʰʘʤʘʩʳʥʜʘ. 

ɾʝʨ ʘʩʪʳ ʩʫʣʘʨʳʥʳץ שʦʨʝʢʪʝʥʫʽ ʉʳʨʜʘʨʠʷ ᴇʟʝʥʽʥʝʥ ʩʫ ʪʘʩʠʪʳʥ, ײʩʘץ ʞᴅʥʝ ʦʨʪʘʰʘ 

ʪװʡʽʨʣʽ ײץʤʜʘʨסʘ ʩʫʜʳש ʬʠʣʴʪʨʘʮʠʷʣʘʥʫʳ, ʘʪʤʦʩʬʝʨʘʣʳץ ʞʘʫʳʥ-ʰʘʰʳʥʥʳש 

ʠʥʬʠʣʴʪʨʘʮʠʷʩʳ, ʩʦʥʜʘʡ-ʘץ ʬʠʣʴʪʨʘʮʠʷ ʘʣץʘʧʪʘʨʳʥʘʥ ʘסʳʥʜʳ ʩʫʣʘʨʜʳש ʩװʟʽʣʫ ʘʨץʳʣʳ 

ʞʦסʘʣʫʳ ʝʩʝʙʽʥʝʥ ʞװʟʝʛʝ ʘʩʘʜʳ. ɾʝʨ ʘʩʪʳ ʩʫʣʘʨʳʥʳש ʨʘʟʨʷʜʪʘʣʫʳ (ʰʳסʳʩʳ) ᴇʩʽʤʜʽʢʪʝʨʜʽש 

ʪʨʘʥʩʧʠʨʘʮʠʷʩʳ, ʙʫʣʘʥʫ ʞᴅʥʝ ʉʳʨʜʘʨʠʷ ᴇʟʝʥʽʥʽש ʘסʫ ʙʘסʳʪʳʥʘ ʧʘʨʘʣʣʝʣʴ ʩʦʣʪװʩʪʽʢ-ʙʘʪʳʩ 

ʙʘסʳʪʪʘ ץʦʟסʘʣסʘʥ ʞʝʨʘʩʪʳ ʘסʳʥʳ ʝʩʝʙʽʥʝʥ ʦʨʳʥ ʘʣʘʜʳ. ᴆʟʝʥ ʞʘʡʳʣʤʘʩʳʥʳש ʙᴇʣʽʛʽʥʜʝ ʞʝʨ 

ʘʩʪʳ ʩʫʣʘʨʳʥʳש ʤʠʥʝʨʘʣʜʘʥʫʳ 1,0-2,0 ʛ/ʣ, ʙʽʨʽʥʰʽ ʞʘʡʳʣʤʘװʩʪʽ ʪʝʨʨʘʩʘʜʘ 2,0-5,0 ʛ/ʣ, ʘʣ 

ʞʘʡʳʣʤʘװʩʪʽ ʪʝʨʨʘʩʘʣʘʨʜʘ 5,0-15,0 ʛ/ʣ ײץʨʘʡʜʳ. ɽʢʽʥʰʽ ʞʘʡʳʣʤʘװʩʪʽ ʪʝʨʨʘʩʘʜʘ ʩʫʜʳש 

ʭʠʤʠʷʣʳײץ ץʨʘʤʳ ï ʩʫʣʴʬʘʪʪʳ-ʛʠʜʨʦʢʘʨʙʦʥʘʪʪʳ-ʢʘʣʴʮʠʡʣʽ-ʥʘʪʨʠʡʣʽ ʪʠʧʢʝ ʞʘʪʘʜʳ [14,15]. 

ɾʝʨ ʘʩʪʳ ʩʫʣʘʨʳʥʳץ שʦʨʝʢʪʝʥʫʽ ʦʣʘʨʜʳש ʩʘʧʘʣʳײץ ץʨʘʤʳʥʳש ᴇʟʛʝʨʫʽʥʝ ʘʣʳʧ ʢʝʣʝʜʽ, 

ᴅʩʽʨʝʩʝ ʩװʟʛʽʣʝʫ ʘʣץʘʧʪʘʨʳʥʘ ʞʘץʳʥ ʞʝʨʣʝʨʜʝ. ʃ. ʌ. ʊʠʢʝʥʦʚʪʽש ʜʝʨʝʢʪʝʨʽ ʙʦʡʳʥʰʘ [15], 

ʘסʳʥʜʳ ʩʫʣʘʨʜʳש ʬʠʣʴʪʨʘʮʠʷʣʘʥʫʳ ʝʩʝʙʽʥʝʥ ץʘʡʪʘ ץʦʨʝʢʪʝʥʫ ʙʘʨʳʩʳʥʜʘ ʞʝʨ ʘʩʪʳ ʩʫʣʘʨʳ 

ʨʜʝ ʤʳʥʘʜʘʡ ʢʦʤʧʦʥʝʥʪʪʝʨʛʝ ʠʝ ʙʦʣʘʜʳ: ʩʫʣʴʬʘʪ ʠʦʥʜʘʨʳ (SOװʦʩʳʤʰʘ ʪץ ), ʭʣʦʨ (Cl), ʥʘʪ-

ʨʠʡ (Na), ʩʦʥʜʘʡ-ʘץ ʤʦʣʠʙʜʝʥ (Mo), ʤʳʨʳʰ (Zn) ʞᴅʥʝ ʩʪʨʦʥʮʠʡ (Sr) ʩʠʷץʪʳ 

ʤʠʢʨʦʵʣʝʤʝʥʪʪʝʨ. 

 ʘʥסʳʣʳ ʠʛʝʨʽʣʫʽ ʞʦʩʧʘʨʣʘʥץʘʧʪʘʨʳʥʘʥ ʩʫ ʘʣʫ ʘʨץʟʛʽʣʝʫ ʘʣװʩ שʘʣʘʩʳʥʳץ ʳʟʳʣʦʨʜʘפ

ʞʝʨʣʝʨʜʽש ʙʘʩʳʤ ʙᴇʣʽʛʽ ʘסʳʥʜʳ ʩʫʣʘʨʜʳ ץʦʣʜʘʥʘ ʦʪʳʨʳʧ ʩʫʘʨʤʘʣʳ ʝʛʽʥʰʽʣʽʢʪʽ ʜʘʤʳʪʫסʘ 

 ,ʘʨʳסʜʽʛʽ 2,5ï3,0 ʤ-ʜʝʥ ʞʦשʞʘʪʫ ʪʝʨʝ שʘʥ. ɾʝʨ ʘʩʪʳ ʩʫʣʘʨʳʥʳץʜʘʡʣʘʨʜʘ ʦʨʥʘʣʘʩסʦʣʘʡʣʳ ʞʘץ

ʷסʥʠ ʞʝʨ ʘʩʪʳ ʩʫʣʘʨʳʥʳש ʪʦʧʳʨʘץ ʧʨʦʮʝʩʪʝʨʽʥʝ ᴅʩʝʨʽ ʞʦץ ʜʝʫʛʝ ʙʦʣʘʜʳ. ʉʦʥʜʳץʪʘʥ ʩʫ 

ʨʝʞʽʤʽʥʽש ʢʽʨʽʩ ʞᴅʥʝ ʰʳסʳʩ ʪʝשʛʝʨʽʤʽ ʪʦʧʳʨʘץʪʳ ʢװʨʜʝʣʽ ʰʘʶ ʰʘʨʘʣʘʨʳʥʩʳʟ ץʘʤʪʘʤʘʩʳʟ 

ʝʪʽʣʝʜʽ ʜʝʧ ʢװʪʽʣʝʜʽ. 

 ʘʨʳ ʙʽʣʽʤסʳʣʳʤ ʞᴅʥʝ ʞʦנ ʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳץʘʟʘפ ʣ ʟʝʨʪʪʝʫʜʽײʘʨʞʳʣʘʥʜʳʨʫ. ɹפ

ʤʠʥʠʩʪʨʣʽʛʽʥʽנ שʳʣʳʤ ʢʦʤʠʪʝʪʽ ˉBR21882415 çפʳʟʳʣʦʨʜʘ ʦʙʣʳʩʳʥʜʘ ʩʫ ʪʘʧʰʳʣʳסʳ 

ʞʘסʜʘʡʳʥʜʘ ʤʘʣ ʘʟʳץʪʳץ ʜʘץʳʣʜʘʨʳ ʤʝʥ ʘסʘʰ ʝʢʧʝʣʝʨʽʥ ʩʫʘʨʫ װʰʽʥ ʩʘʨץʳʥʜʳ ʩʫʣʘʨʜʳ 

 ʘʨʞʳʣʘʥʜʳʨʫץ ʥʳʩʘʥʘʣʳ ץʜʘʨʣʘʤʘʣʳסʘʫʽʧʩʽʟ ʫʪʠʣʠʟʘʮʠʷʣʘʫ ʪʝʭʥʦʣʦʛʠʷʩʳʥ ᴅʟʽʨʣʝʫè ʙʘץ

ʰʝשʙʝʨʽʥʜʝ ץʘʨʞʳʣʘʥʜʳʨʜʳ. 
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ʦʯʠʱʝʥʥʳʭ ʩʪʦʯʥʳʭ ʚʦʜ ʚ ʮʝʣʷʭ ʦʨʦʰʝʥʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʘʣʴʪʝʨʥʘʪʠʚʥʳʡ ʧʫʪʴ 

ʚʦʜʦʩʙʝʨʝʞʝʥʠʷ. ʆʜʥʘʢʦ ʧʨʠ ʦʨʦʰʝʥʠʠ ʩʪʦʯʥʳʤʠ ʚʦʜʘʤʠ ʚʦʟʥʠʢʘʝʪ ʨʷʜ ʩʣʦʞʥʳʭ ʧʨʦʮʝʩʩʦʚ, 

ʚʣʠʷʶʱʠʭ ʥʘ ʛʠʜʨʦʛʝʦʭʠʤʠʯʝʩʢʠʡ ʨʝʞʠʤ ʧʦʯʚ ʠ ʧʦʜʟʝʤʥʳʭ ʚʦʜ. 

ɺ ʩʪʘʪʴʝ ʚʩʝʩʪʦʨʦʥʥʝ ʠʩʩʣʝʜʦʚʘʥʦ ʚʣʠʷʥʠʝ ʦʨʦʰʝʥʠʷ ʩʪʦʯʥʳʤʠ ʚʦʜʘʤʠ ʥʘ 

ʛʠʜʨʦʛʝʦʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʧʦʜʟʝʤʥʳʭ ʚʦʜ, ʠʥʬʠʣʴʪʨʘʮʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ ʠ ʤʠʛʨʘʮʠʶ ʭʠʤʠʯʝʩʢʠʭ 

ʵʣʝʤʝʥʪʦʚ ʚ ʧʦʯʚʝʥʥʦʤ ʧʨʦʬʠʣʝ. ʇʨʠ ʨʘʟʣʠʯʥʳʭ ʥʦʨʤʘʭ ʦʨʦʰʝʥʠʷ ʦʮʝʥʝʥʳ ʬʠʣʴʪʨʘʮʠʦʥʥʳʝ 

ʩʚʦʡʩʪʚʘ ʧʦʯʚʳ ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʘ ʩʪʝʧʝʥʴ ʟʘʜʝʨʞʘʥʠʷ ʦʩʥʦʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʩʪʦʯʥʳʭ ʚʦʜ (ʘʟʦʪʘ, 

ʬʦʩʬʦʨʘ, ʢʘʣʴʮʠʷ, ʤʘʛʥʠʷ, ʭʣʦʨʘ, ʩʫʣʴʬʘʪʦʚ). ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʧʦʯʚʝʥʥʳʡ ʩʣʦʡ ʪʦʣʱʠʥʦʡ 50ï100 ʩʤ ʵʬʬʝʢʪʠʚʥʦ ʧʦʛʣʦʱʘʝʪ 60ï100% ʭʠʤʠʯʝʩʢʠʭ ʧʨʠʤʝʩʝʡ 

ʩʪʦʯʥʳʭ ʚʦʜ. ʇʨʠ ʥʦʨʤʝ ʦʨʦʰʝʥʠʷ 900ï1100 ʤį/ʛʘ ʥʘʙʣʶʜʘʝʪʩʷ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʝʩʪʝʩʪʚʝʥʥʦʡ 

ʙʠʦʬʠʣʴʪʨʘʮʠʠ ʠ ʩʥʠʞʝʥʠʝ ʨʠʩʢʘ ʟʘʛʨʷʟʥʝʥʠʷ ʧʦʜʟʝʤʥʳʭ ʚʦʜ. ɺʤʝʩʪʝ ʩ ʪʝʤ ʜʦʢʘʟʘʥʦ, ʯʪʦ ʜʣʠʪʝʣʴʥʦʝ 

ʦʨʦʰʝʥʠʝ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʫʚʝʣʠʯʝʥʠʶ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʧʦʜʟʝʤʥʳʭ ʚʦʜ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʳʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʤʦʥʠʪʦʨʠʥʛʫ ʢʘʯʝʩʪʚʘ ʧʦʜʟʝʤʥʳʭ ʚʦʜ, ʦʮʝʥʢʝ 

ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʠ ʙʝʟʦʧʘʩʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʩʪʦʯʥʳʭ ʚʦʜ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʪʦʯʥʳʝ ʚʦʜʳ, ʧʦʜʟʝʤʥʳʝ ʚʦʜʳ, ʦʨʦʰʝʥʠʝ, ʧʦʯʚʘ, ʛʠʜʨʦʛʝʦʣʦʛʠʷ 
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Annotation. Under conditions of intensive development of irrigated agriculture, the problem of 

wastewater use in agriculture is currently one of the most relevant scientific areas from the standpoint of 

environmental safety, rational water resources management, and preservation of the reclamation status of 

soils. In regions experiencing increasing water scarcity, including the southern and southwestern parts of 

Kazakhstan, the effective use of treated wastewater for irrigation is considered an alternative approach to 

water conservation. However, irrigation with wastewater leads to a number of complex processes that affect 

the hydro geochemical regime of soils and groundwater. 

The article provides a comprehensive analysis of the impact of wastewater irrigation on the hydro 

geochemical composition of groundwater, infiltration processes, and migration of chemical elements within 

the soil profile. Under different irrigation rates, the filtration properties of soils were evaluated, and the 

degree of retention of the main wastewater components (nitrogen, phosphorus, calcium, magnesium, 

chlorine, sulfates) was analyzed. The research results showed that a 50ï100 cm soil layer effectively absorbs 

60ï100% of the chemical impurities in wastewater. At irrigation rates of 900ï1100 m³/ha, a high level of 

natural bio filtration and a reduced risk of groundwater contamination were observed. At the same time, it 

was proven that long-term irrigation may lead to an increase in groundwater mineralization. The article 

presents scientifically grounded recommendations on groundwater quality monitoring, assessment of 

hydrogeological conditions, and safe use of wastewater in agriculture. 

Keywords: wastewater, groundwater, irrigation, soil, hydrogeology. 
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ɸʥʥʦʪʘʮʠʷ. ʈʘʟʨʘʙʦʪʢʘ ʫʯʝʙʥʳʭ ʩʪʝʥʜʦʚ ʜʣʷ ʫʛʣʫʙʣʸʥʥʦʛʦ ʠʟʫʯʝʥʠʷ ʢʦʥʩʪʨʫʢʮʠʠ 

ʵʣʝʢʪʨʠʬʠʮʠʨʦʚʘʥʥʳʭ ʥʘʟʝʤʥʳʭ ʪʨʘʥʩʧʦʨʪʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ (ʕʅʊʊʉ) ʩʪʘʣʘ ʚʘʞʥʦʡ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʠʥʠʮʠʘʪʠʚʦʡ ʚ ʫʩʣʦʚʠʷʭ ʚʩʝ ʚʦʟʨʘʩʪʘʶʱʝʛʦ ʠʥʪʝʨʝʩʘ ʢ ʤʦʜʝʨʥʠʟʘʮʠʠ ʤʘʰʠʥʥʦ-

ʪʨʘʢʪʦʨʥʦʛʦ ʧʘʨʢʘ ʧʫʪʝʤ ʫʩʪʘʥʦʚʢʠ ʵʣʝʢʪʨʦʧʨʠʚʦʜʘ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ 

ʵʢʦʣʦʛʠʯʥʦʩʪʠ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʧʘʨʢʘ ʤʘʰʠʥ. ʇʦʩʢʦʣʴʢʫ ʥʝ ʪʦʣʴʢʦ ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʘʚʪʦʤʦʙʠʣʝʡ, ʥʦ ʠ 

ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʪʨʘʢʪʦʨʦʚ, ʢʦʤʙʘʡʥʦʚ ʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʤʘʰʠʥ,  ʧʝʨʝʭʦʜʷʪ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʝʡ ʜʣʷ ʧʨʠʚʦʜʘ ʭʦʜʦʚʦʡ ʯʘʩʪʠ ʠʣʠ ʨʘʙʦʯʠʭ ʦʨʛʘʥʦʚ, ʩʫʱʝʩʪʚʫʝʪ ʦʩʪʨʘʷ ʧʦʪʨʝʙʥʦʩʪʴ ʚ 

ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʩʧʝʮʠʘʣʠʩʪʘʭ, ʭʦʨʦʰʦ ʨʘʟʙʠʨʘʶʱʠʭʩʷ ʚ ʦʩʦʙʝʥʥʦʩʪʷʭ ʪʝʭʥʦʣʦʛʠʡ 

ʕʅʊʊʉ, ʚʢʣʶʯʘʷ ʚʳʩʦʢʦʚʦʣʴʪʥʳʝ ʩʠʩʪʝʤʳ ʠ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʙʘʪʘʨʝʷʤʠ. ʕʪʦʪ ʧʝʨʝʭʦʜ 

ʧʦʜʯʸʨʢʠʚʘʝʪ ʥʝ ʪʦʣʴʢʦ ʚʘʞʥʦʩʪʴ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʥʦ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʘʜʘʧʪʘʮʠʠ 

ʫʯʝʙʥʳʭ ʧʨʦʛʨʘʤʤ ʠ ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʙʘʟʳ ʜʣʷ ʧʦʜʛʦʪʦʚʢʠ ʙʫʜʫʱʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʢ 

ʪʨʝʙʦʚʘʥʠʷʤ ʠʟʤʝʥʷʶʱʝʛʦʩʷ ʨʳʥʢʘ ʪʨʫʜʘ. ɹʝʟʦʧʘʩʥʦʩʪʴ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʧʨʠʦʨʠʪʝʪʦʤ ʚ ʦʙʫʯʝʥʠʠ 

ʪʝʭʥʠʯʝʩʢʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʠʟ-ʟʘ ʨʠʩʢʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʥʘʣʠʯʠʝʤ ʚʳʩʦʢʦʚʦʣʴʪʥʳʭ ʩʠʩʪʝʤ ʚ 

ʢʦʥʩʪʨʫʢʮʠʠ ʕʅʊʊʉ. ʇʦʵʪʦʤʫ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʨʘʙʦʯʝʡ ʧʨʦʛʨʘʤʤʳ  ʜʠʩʮʠʧʣʠʥ  çʂʦʥʩʪʨʫʢʮʠʷ ʠ 

ʪʝʭʥʠʯʝʩʢʘʷ ʵʢʩʧʣʫʘʪʘʮʠʷ ʵʣʝʢʪʨʦʤʦʙʠʣʝʡ ʠ ʛʠʙʨʠʜʥʳʭ ʩʠʣʦʚʳʭ ʫʩʪʘʥʦʚʦʢè ʜʣʷ ʩʧʝʮʠʘʣʴʥʦʩʪʠ 

23.05.01 çʅʘʟʝʤʥʳʝ ʪʨʘʥʩʧʦʨʪʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘè ʠ çʂʦʥʩʪʨʫʢʮʠʷ ʠ ʪʝʭʥʠʯʝʩʢʘʷ 

ʵʢʩʧʣʫʘʪʘʮʠʷ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʭ ʵʥʝʨʛʦʫʩʪʘʥʦʚʦʢ ʠ ʵʣʝʢʪʨʦʤʦʙʠʣʝʡè ʜʣʷ ʙʘʢʘʣʘʚʨʦʚ ʥʘʧʨʘʚʣʝʥʠʷ 

23.03.03 çʕʢʩʧʣʫʘʪʘʮʠʷ ʪʨʘʥʩʧʦʨʪʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʤʘʰʠʥ ʠ ʢʦʤʧʣʝʢʩʦʚè ʩʜʝʣʘʥ ʘʢʮʝʥʪ ʥʝ ʪʦʣʴʢʦ 

ʥʘ ʧʨʷʤʦʤ ʢʦʥʪʘʢʪʝ ʩ ʨʝʘʣʴʥʳʤʠ ʘʛʨʝʛʘʪʘʤʠ ʠ ʫʟʣʘʤʠ ʕʅʊʊʉ, ʥʦ ʠ ʩʪʨʦʛʦʤ ʩʦʙʣʶʜʝʥʠʠ ʤʝʨ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʧʦʜʛʦʪʦʚʢʝ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ. ʀʥʪʝʛʨʘʮʠʷ ʤʝʨ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʢʦʥʩʪʨʫʢʮʠʶ ʩʪʝʥʜʦʚ 

ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʧʨʠʚʝʨʞʝʥʥʦʩʪʴ ʧʦʜʛʦʪʦʚʢʝ ʩʪʫʜʝʥʪʦʚ ʢ ʨʝʘʣʴʥʳʤ ʟʘʜʘʯʘʤ ʠ ʬʦʨʤʠʨʦʚʘʥʠʶ 

ʦʪʚʝʪʩʪʚʝʥʥʦʛʦ ʦʪʥʦʰʝʥʠʷ ʢ ʙʝʟʦʧʘʩʥʳʤ ʧʨʘʢʪʠʢʘʤ ʥʘ ʨʘʙʦʯʝʤ ʤʝʩʪʝ. ʆʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʟʥʘʯʠʤʦʩʪʴ 

ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʩʪʝʥʜʘ ʚʳʭʦʜʠʪ ʟʘ ʨʘʤʢʠ ʨʘʟʚʠʪʠʷ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʚʳʢʦʚ, ʧʦʩʢʦʣʴʢʫ ʦʥʘ ʪʘʢʞʝ 

ʟʘʪʨʘʛʠʚʘʶʪ ʚʦʧʨʦʩʳ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʵʢʦʣʦʛʠʯʥʦʩʪʠ ʕʅʊʊʉ. ʆʙʫʯʘʷ ʩʧʝʮʠʘʣʠʩʪʦʚ-

ʘʛʨʦʠʥʞʝʥʝʨʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ ʫʯʝʙʥʳʭ ʧʨʦʛʨʘʤʤ ʠ ʘʢʪʫʘʣʴʥʦʛʦ ʤʘʪʝʨʠʘʣʴʥʦ-

ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʤʦʞʥʦ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʬʦʨʤʠʨʦʚʘʥʠʶ ʢʘʜʨʦʚʦʛʦ ʧʦʪʝʥʮʠʘʣʘ, ʢʦʪʦʨʳʡ ʥʝ 

ʪʦʣʴʢʦ ʦʪʚʝʯʘʝʪ ʪʝʢʫʱʠʤ ʟʘʧʨʦʩʘʤ ʦʪʨʘʩʣʠ, ʥʦ ʠ ʛʦʪʦʚ ʚʦʟʛʣʘʚʠʪʴ ʧʝʨʝʭʦʜ ʢ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʕʅʊʊʉ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʵʣʝʢʪʨʠʬʠʮʠʨʦʚʘʥʥʦʝ ʥʘʟʝʤʥʦʝ ʪʨʘʥʩʧʦʨʪʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʩʨʝʜʩʪʚʦ, 
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ʵʣʝʢʪʨʦʤʦʙʠʣʴ, ʩʪʝʥʜ-ʪʨʝʥʘʞʝʨ, ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ, ʢʦʥʩʪʨʫʢʮʠʷ, ʪʝʭʥʠʯʝʩʢʘʷ ʵʢʩʧʣʫʘʪʘʮʠʷ. 

 

ɺʚʝʜʝʥʠʝ. ʈʘʟʚʠʪʠʝ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ (ɸʇʂ) ʥʝʨʘʟ-

ʨʳʚʥʦ ʩʚʷʟʘʥʦ ʩ ʧʦʜʛʦʪʦʚʢʦʡ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʢʘʜʨʦʚ, ʩʧʦʩʦʙʥʳʭ ʵʬʬʝʢʪʠʚʥʦ ʦʩʚʘʠʚʘʪʴ 

ʠ ʵʢʩʧʣʫʘʪʠʨʦʚʘʪʴ ʩʦʚʨʝʤʝʥʥʫʶ ʪʝʭʥʠʢʫ, ʚʢʣʶʯʘʷ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʵʣʝʢʪʨʠʬʠʮʠʨʦʚʘʥʥʳʝ 

ʥʘʟʝʤʥʳʝ ʪʨʘʥʩʧʦʨʪʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ [1]. ʕʣʝʢʪʨʠʬʠʮʠʨʦʚʘʥʥʳʝ ʥʘʟʝʤʥʳʝ 

ʪʨʘʥʩʧʦʨʪʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʚʘʞʥʳʡ ʵʣʝʤʝʥʪ ʤʝʭʘʥʠʟʘʮʠʠ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʧʦʩʢʦʣʴʢʫ ʦʙʝʩʧʝʯʠʚʘʶʪ ʩʥʠʞʝʥʠʝ ʚʳʙʨʦʩʦʚ 

ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ, ʧʦʚʳʰʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ ʠ ʫʣʫʯʰʝʥʠʝ ʫʩʣʦʚʠʡ ʨʘʙʦʪʳ 

ʦʧʝʨʘʪʦʨʦʚ ʪʝʭʥʠʢʠ. ʆʜʥʘʢʦ ʵʬʬʝʢʪʠʚʥʦʝ ʦʩʚʦʝʥʠʝ ʠ ʵʢʩʧʣʫʘʪʘʮʠʷ ʕʅʊʊʉ ʪʨʝʙʫʶʪ 

ʛʣʫʙʦʢʠʭ ʟʥʘʥʠʡ ʚ ʦʙʣʘʩʪʠ ʵʣʝʢʪʨʦʪʝʭʥʠʢʠ, ʵʣʝʢʪʨʦʥʠʢʠ, ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ, ʘ ʪʘʢʞʝ ʫʤʝʥʠʷ ʨʝʰʘʪʴ ʢʦʤʧʣʝʢʩʥʳʝ ʠʥʞʝʥʝʨʥʳʝ ʟʘʜʘʯʠ. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʢʘʯʝʩʪʚʝʥʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʩʪʫʜʝʥʪʦʚ ʌɹɹʆʋ ɺʆ ʈɻɸʋ-ʄʉʍɸ ʠʤʝʥʠ ʂ.ɸ. ʊʠʤʠʨʷʟʝʚʘ ʚ 

ʨʘʤʢʘʭ ʩʨʘʟʫ ʥʝʩʢʦʣʴʢʠʭ ʥʘʧʨʘʚʣʝʥʠʡ, ʪʘʢʠʭ ʢʘʢ 23.05.01 çʅʘʟʝʤʥʳʝ ʪʨʘʥʩʧʦʨʪʥʦ-

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘè ʠ 23.03.03 çʕʢʩʧʣʫʘʪʘʮʠʷ ʪʨʘʥʩʧʦʨʪʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʤʘʰʠʥ ʠ 

ʢʦʤʧʣʝʢʩʦʚè ʩ 2022 ʛʦʜʘ ʚ ʫʯʝʙʥʳʭ ʧʣʘʥʘʭ ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʥʝʩʢʦʣʴʢʦ ʜʠʩʮʠʧʣʠʥ, 

ʧʨʝʜʧʦʣʘʛʘʶʱʠʭ ʠʟʫʯʝʥʠʝ ʢʦʥʩʪʨʫʢʮʠʠ ʕʅʊʊʉ, ʚ ʯʘʩʪʥʦʩʪʠ: çʂʦʥʩʪʨʫʢʮʠʷ ʠ ʪʝʭʥʠʯʝʩʢʘʷ 

ʵʢʩʧʣʫʘʪʘʮʠʷ ʵʣʝʢʪʨʦʤʦʙʠʣʝʡ ʠ ʛʠʙʨʠʜʥʳʭ ʩʠʣʦʚʳʭ ʫʩʪʘʥʦʚʦʢè ʠ çʂʦʥʩʪʨʫʢʮʠʷ ʠ 

ʪʝʭʥʠʯʝʩʢʘʷ ʵʢʩʧʣʫʘʪʘʮʠʷ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʭ ʵʥʝʨʛʦʫʩʪʘʥʦʚʦʢ ʠ ʵʣʝʢʪʨʦʤʦʙʠʣʝʡè.  

ʉʦʟʜʘʥʠʝ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʩʪʝʥʜʦʚ ʜʣʷ ʠʟʫʯʝʥʠʷ ʢʦʥʩʪʨʫʢʮʠʠ ʕʅʊʊʉ ʷʚʣʷʝʪʩʷ 

ʢʣʶʯʝʚʳʤ ʵʣʝʤʝʥʪʦʤ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʧʦʜʛʦʪʦʚʢʠ ʠʥʞʝʥʝʨʥʳʭ ʢʘʜʨʦʚ ʜʣʷ ɸʇʂ. ʊʘʢʠʝ 

ʩʪʝʥʜʳ ʧʦʟʚʦʣʷʶʪ ʙʫʜʫʱʠʤ ʩʧʝʮʠʘʣʠʩʪʘʤ ʧʦʣʫʯʘʪʴ ʧʨʘʢʪʠʯʝʩʢʠʝ ʥʘʚʳʢʠ ʜʠʘʛʥʦʩʪʠʢʠ 

ʥʝʠʩʧʨʘʚʥʦʩʪʝʡ, ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʨʝʤʦʥʪʘ ʘʛʨʝʛʘʪʦʚ ʠ ʫʟʣʦʚ ʕʅʊʊʉ, ʯʪʦ ʩʫʱʝʩʪʚʝʥʥʦ 

ʧʦʚʳʰʘʝʪ ʫʨʦʚʝʥʴ ʠʭ ʢʦʤʧʝʪʝʥʮʠʠ. ɺʘʞʥʦʩʪʴ ʧʦʜʛʦʪʦʚʢʠ ʘʛʨʦʠʥʞʝʥʝʨʦʚ, ʩʧʦʩʦʙʥʳʭ 

ʠʥʪʝʛʨʠʨʦʚʘʪʴ ʕʅʊʊʉ ʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʦʙʫʩʣʦʚʣʝʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʤʘʰʠʥʥʦ-ʪʨʘʢʪʦʨʥʦʛʦ ʧʘʨʢʘ, ʩʧʦʩʦʙʩʪʚʫʶʱʝʛʦ ʧʦʚʳʰʝʥʠʶ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʩʥʠʞʝʥʠʶ ʠʟʜʝʨʞʝʢ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ [2]. 

ʕʣʝʢʪʨʠʬʠʮʠʨʦʚʘʥʥʳʝ ʥʘʟʝʤʥʳʝ ʪʨʘʥʩʧʦʨʪʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ ʦʙʣʘʜʘʶʪ 

ʟʥʘʯʠʪʝʣʴʥʳʤ ʧʦʪʝʥʮʠʘʣʦʤ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʨʝʛʠʦʥʘʭ, ʩʥʠʞʝʥʠʷ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʩʢʦʧʘʝʤʳʭ ʚʠʜʦʚ ʪʦʧʣʠʚʘ ʠ ʧʦʚʳʰʝʥʠʷ 

ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʦʜʛʦʪʦʚʢʘ ʢʘʜʨʦʚ, ʚʣʘʜʝʶʱʠʭ ʵʪʠʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ, 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʜʦʩʪʠʞʝʥʠʶ ʮʝʣʝʡ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʪʨʘʥʳ. 

ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠ ʠʟʛʦʪʦʚʣʝʥʠʝ ʩʪʝʥʜʦʚ ʜʣʷ ʠʟʫʯʝʥʠʷ ʢʦʥʩʪʨʫʢʮʠʡ ʕʅʊʊʉ ʷʚʣʷʝʪʩʷ 

ʥʝʦʙʭʦʜʠʤʳʤ ʫʩʣʦʚʠʝʤ ʫʩʧʝʰʥʦʛʦ ʚʥʝʜʨʝʥʠʷ ʥʦʚʝʡʰʠʭ ʪʝʭʥʠʯʝʩʢʠʭ ʜʦʩʪʠʞʝʥʠʡ ʚ ʩʝʣʴʩʢʦʝ 

ʭʦʟʷʡʩʪʚʦ ʠ ʚʘʞʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʦʪʝʯʝʩʪʚʝʥʥʳʭ 

ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʪʝʭʥʠʢʠ [1]. 

ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʳʭ ʧʨʠʥʮʠʧʦʚ ʠ ʧʦʜʭʦʜʦʚ ʢ ʧʦʜʛʦʪʦʚʢʝ ʠʥʞʝʥʝʨʥʳʭ 

ʢʘʜʨʦʚ ʜʣʷ ʧʨʝʜʧʨʠʷʪʠʡ, ʵʢʩʧʣʫʘʪʠʨʫʶʱʠʭ ʩʦʚʨʝʤʝʥʥʳʡ ʤʘʰʠʥʥʦ-ʪʨʘʢʪʦʨʥʳʡ ʧʘʨʢ, 

ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʨʝʘʣʴʥʳʭ ʧʨʦʮʝʩʩʘʭ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʦʚʨʝʤʝʥʥʦʡ ʪʝʭʥʠʢʠ, 

ʧʦʜʯʝʨʢʠʚʘʝʪ ʥʝʩʦʦʪʚʝʪʩʪʚʠʝ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʦʙʫʯʝʥʠʶ ʘʢʪʫʘʣʴʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ 

ʠʥʜʫʩʪʨʠʠ, ʚʳʟʚʘʥʥʦʝ ʠʟʤʝʥʝʥʠʝʤ ʪʝʭʥʦʣʦʛʠʡ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ [3]. 

ʊʘʢʞʝ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʧʦʜʛʦʪʦʚʢʠ ʩʪʫʜʝʥʪʦʚ-

ʘʛʨʦʠʥʞʝʥʝʨʦʚ ʪʨʝʙʫʝʪ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʜʭʦʜʘ, ʚʢʣʶʯʘʶʱʝʛʦ ʨʘʟʨʘʙʦʪʢʫ ʥʦʚʳʭ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʫʯʝʙʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʫʯʠʪʳʚʘʶʱʠʭ ʘʢʪʫʘʣʴʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʧʩʠʭʦʣʦʛʦ-

ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʧʦʜʛʦʪʦʚʢʠ ʠʥʞʝʥʝʨʥʳʭ ʢʘʜʨʦʚ ʜʣʷ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ, 

ʧʦʟʚʦʣʷʶʱʠʭ ʧʨʦʚʦʜʠʪʴ  ʦʮʝʥʢʫ ʢʦʛʥʠʪʠʚʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʠ ʜʠʘʛʥʦʩʪʠʢʫ ʣʠʯʥʦʩʪʥʳʭ 

ʢʘʯʝʩʪʚ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʫʩʧʝʰʥʦʡ ʢʘʨʴʝʨʳ ʚ ʠʥʞʝʥʝʨʥʦʡ ʩʬʝʨʝ [4]. ɺ ʦʪʚʝʪ ʥʘ ʵʪʦʪ ʚʳʟʦʚ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʫʯʨʝʞʜʝʥʠʷ ʨʘʟʨʘʙʘʪʳʚʘʶʪ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʫʯʝʙʥʳʝ ʩʪʝʥʜʳ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʙʝʟʦʧʘʩʥʦʝ ʠ ʵʬʬʝʢʪʠʚʥʦʝ ʧʨʘʢʪʠʯʝʩʢʦʝ ʦʙʫʯʝʥʠʝ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʩʦʟʜʘʥʠʝ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʚʢʣʶʯʘʶʱʝʛʦ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʩʪʝʥʜʳ-ʪʨʝʥʘʞʸʨʳ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʫʛʣʫʙʣʸʥʥʦʛʦ ʠʟʫʯʝʥʠʷ 



174  

ʢʦʥʩʪʨʫʢʮʠʠ ʠ ʦʩʦʙʝʥʥʦʩʪʝʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʵʣʝʢʪʨʠʬʠʮʠʨʦʚʘʥʥʳʭ ʥʘʟʝʤʥʳʭ ʪʨʘʥʩʧʦʨʪʥʦ-

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʛʦ ʧʨʠʦʙʨʝʪʝʥʠʝ ʙʫʜʫʱʠʤʠ ʩʧʝʮʠʘʣʠʩʪʘʤʠ 

ʘʛʨʦʠʥʞʝʥʝʨʥʦʛʦ ʧʨʦʬʠʣʷ ʧʨʘʢʪʠʯʝʩʢʠʭ ʥʘʚʳʢʦʚ ʚ ʜʠʘʛʥʦʩʪʠʢʝ, ʦʙʩʣʫʞʠʚʘʥʠʠ ʠ ʨʝʤʦʥʪʝ 

ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʭ ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʠʭ ʫʩʪʨʦʡʩʪʚ, ʧʨʠʤʝʥʷʝʤʳʭ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ, 

ʯʪʦ ʧʦʚʳʰʘʝʪ ʢʘʯʝʩʪʚʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʠ ʬʦʨʤʠʨʫʝʪ ʛʦʪʦʚʥʦʩʪʴ ʚʳʧʫʩʢʥʠʢʦʚ 

ʢ ʨʝʰʝʥʠʶ ʩʣʦʞʥʳʭ ʠʥʞʝʥʝʨʥʳʭ ʟʘʜʘʯ, ʚʦʟʥʠʢʘʶʱʠʭ ʚ ʧʨʦʮʝʩʩʝ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʦʙʨʘʟʮʦʚ ʕʅʊʊʉ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ɺ ʦʩʥʦʚʫ ʤʝʪʦʜʘ ʦʙʦʩʥʦʚʘʥʠʷ ʢʦʤʧʦʥʦʚʢʠ, ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʫʯʝʙʥʦʛʦ ʩʪʝʥʜʘ ʜʣʷ ʫʛʣʫʙʣʝʥʥʦʛʦ ʠʟʫʯʝʥʠʷ 

ʢʦʥʩʪʨʫʢʮʠʠ ʩʦʚʨʝʤʝʥʥʳʭ ʵʣʝʢʪʨʠʬʠʮʠʨʦʚʘʥʥʳʭ ʥʘʟʝʤʥʳʭ ʪʨʘʥʩʧʦʨʪʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʩʨʝʜʩʪʚ ʙʳʣ ʧʨʠʥʷʪ ʦʙʨʘʪʥʳʡ ʠʥʞʠʥʠʨʠʥʛ ʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʝʛʦ ʨʘʟʥʦʚʠʜʥʦʩʪʴ ï ʤʝʪʦʜ ʘʥʘʣʠʟʘ 

ʢʦʥʢʫʨʝʥʪʦʚ ʧʦʩʨʝʜʩʪʚʦʤ ʚʝʙ-ʠʩʩʣʝʜʦʚʘʥʠʡ, ʢʦʪʦʨʳʡ ʟʘʢʣʶʯʘʣʩʷ ʚ ʩʣʝʜʫʶʱʠʭ 

ʤʝʨʦʧʨʠʷʪʠʷʭ: ʧʦʠʩʢʝ ʠʟʦʙʨʘʞʝʥʠʡ ʘʥʘʣʦʛʠʯʥʳʭ ʩʪʝʥʜʦʚ ʢʦʥʢʫʨʝʥʪʦʚ ʚ ʩʝʪʠ ʀʥʪʝʨʥʝʪ; 

ʘʥʘʣʠʟʝ ʜʠʟʘʡʥʘ, ʢʦʥʩʪʨʫʢʮʠʠ, ʤʘʪʝʨʠʘʣʦʚ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ 

ʚʠʟʫʘʣʴʥʦ ʥʘ ʬʦʪʦʛʨʘʬʠʷʭ, ʯʝʨʪʝʞʘʭ ʠʣʠ ʚʠʜʝʦʨʦʣʠʢʘʭ; ʚʳʷʚʣʝʥʠʠ ʢʣʶʯʝʚʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʧʨʦʜʫʢʪʘ ʠ ʚʳʷʚʣʝʥʠʠ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʥʘʰʝʛʦ ʚʘʨʠʘʥʪʘ 

ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʠʩʧʦʣʥʝʥʠʷ ʩʪʝʥʜʘ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʝʤʫ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ. 

ʄʘʪʝʨʠʘʣʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʩʦʟʜʘʥʠʝ  ʫʯʝʙʥʦʛʦ ʩʪʝʥʜʘ ʜʣʷ ʫʛʣʫʙ-

ʣʸʥʥʦʛʦ ʠʟʫʯʝʥʠʷ ʢʦʥʩʪʨʫʢʮʠʠ ʵʣʝʢʪʨʠʬʠʮʠʨʦʚʘʥʥʳʭ ʥʘʟʝʤʥʳʭ ʪʨʘʥʩʧʦʨʪʥʦ-ʪʝʭʥʦʣʦʛʠ-

ʯʝʩʢʠʭ ʩʨʝʜʩʪʚ, ʷʚʣʷʶʪʩʷ ʩʚʝʜʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʦ ʢʦʥʩʪʨʫʢʮʠʠ ʘʛʨʝʛʘʪʦʚ ʠ ʫʟʣʦʚ, ʘ ʪʘʢʞʝ 

ʪʝʭʥʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ ʵʣʝʢʪʨʦʤʦʙʠʣʝʡ, ʢʘʢ ʩʥʷʪʳʭ ʩ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʪʘʢ ʠ ʚʳʧʫʩʢʘʶ-

ʱʠʭʩʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ. ɹʳʣʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʨʝʰʝʥʠʷ, ʧʨʠʤʝʥʷʝʤʳʝ 

ʚ ʵʣʝʢʪʨʦʤʦʙʠʣʷʭ, ʩʧʨʦʝʢʪʠʨʦʚʘʥʥʳʭ ʚ ʥʘʯʘʣʝ 2010-ʭ ʛʦʜʦʚ, ʥʘ ʦʩʥʦʚʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʧʣʘʪʬʦʨʤ, ʦʩʥʘʱʝʥʥʳʭ ʜʚʠʛʘʪʝʣʝʤ ʚʥʫʪʨʝʥʥʝʛʦ ʩʛʦʨʘʥʠʷ, ʥʘʧʨʠʤʝʨ KIA -ʂ2 (ʵʣʝʢʪʨʦʤʦʙʠʣʴ 

ʂIA SOUL EV) ʠʣʠ  çɻʘʤʤʘè (ʵʣʝʢʪʨʦʤʦʙʠʣʴ ʃɸɼɸ ʕʣʣʘʜʘ), ʘ ʪʘʢʞʝ ʙʦʣʝʝ ʩʦʚʨʝʤʝʥʥʳʭ 

ʨʝʰʝʥʠʷʭ, ʥʘʧʨʠʤʝʨ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʧʣʘʪʬʦʨʤʝ E-GMP  [5,6], ʠʤʝʶʱʠʭʩʷ ʚ ʨʘʩʧʦʨʷʞʝʥʠʠ 

ʥʘ ʢʘʬʝʜʨʝ ʪʨʘʢʪʦʨʦʚ ʠ ʘʚʪʦʤʦʙʠʣʝʡ ʌɻɹʆʋ ɺʆ ʈɻɸʋ-ʄʉʍɸ ʠʤʝʥʠ ʂ.ɸ. ʊʠʤʠʨʷʟʝʚʘ.     

ɸʥʘʣʠʟ ʧʨʝʜʣʦʞʝʥʠʷ ʛʦʪʦʚʳʭ ʩʪʝʥʜʦʚ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʥʘ ʠʟʫʯʝʥʠʝ ʢʦʥʩʪʨʫʢʮʠʠ 

ʵʣʝʢʪʨʦʤʦʙʠʣʝʡ ʧʦʢʘʟʘʣ, ʯʪʦ ʪʦʣʴʢʦ ʜʚʝ ʢʦʤʧʘʥʠʠ, ʆʆʆ ʅʇʆ çʋʯʪʝʭ-ʇʈʆʌʀè (ʈʦʩʩʠʡʩʢʘʷ 

ʌʝʜʝʨʘʮʠʷ, ʛ. ʏʝʣʷʙʠʥʩʢ) [7] ʠ ʋʇ çʅʊʇ çʎʝʥʪʨè (ʈʝʩʧʫʙʣʠʢʘ ɹʝʣʘʨʫʩʴ, ʛ. ʄʦʛʠʣʝʚ) [8] 

ʧʨʝʜʣʘʛʘʶʪ  ʥʝʩʢʦʣʴʢʦ ʚʘʨʠʘʥʪʦʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʩʪʝʥʜʦʚ ʜʣʷ ʠʟʫʯʝʥʠʷ ʢʦʥʩʪʨʫʢʮʠʠ ʠ 

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʩʚʦʡʩʪʚ ʵʣʝʢʪʨʦʤʦʙʠʣʝʡ, ʘ ʪʘʢʞʝ ʠʟʫʯʝʥʠʷ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʟʘʨʷʜʘ 

ʵʣʝʢʪʨʦʤʦʙʠʣʝʡ, ʬʦʨʤʠʨʫʶʱʠʭ ʦʜʥʦ ʨʘʙʦʯʝʝ ʤʝʩʪʦ, ʠ ʠʤʝʶʱʠʭ ʩʪʘʮʠʦʥʘʨʥʦʝ ʥʘʧʦʣʴʥʦʝ 

ʠʣʠ ʥʘʩʪʦʣʴʥʦʝ ʠʩʧʦʣʥʝʥʠʝ ʚ ʚʠʜʝ ʤʦʥʦʙʣʦʢʘ, ʣʠʙʦ ʚ ʚʠʜʝ ʧʣʘʥʰʝʪʘ.  

ɽʱʝ ʦʜʥʠʤ ʧʦʜʭʦʜʦʤ ʢ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʫʯʝʙʥʳʭ ʩʪʝʥʜʦʚ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʩʝʨʠʡʥʦʛʦ ʵʣʝʢʪʨʦʤʦʙʠʣʷ ʢʘʢ ʦʩʥʦʚʳ, ʧʦʩʢʦʣʴʢʫ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʝʨʠʡʥʳʭ ʕʅʊʊʉ ʥʝʪ. ɺ 

ʪʘʢʦʤ ʩʣʫʯʘʝ ʩʪʝʥʜ, ʩʦʩʪʦʷʱʠʡ ʠʟ ʜʚʫʭ ʯʘʩʪʝʡ,  ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʩʝʨʠʡʥʳʡ ʵʣʝʢʪʨʦʤʦʙʠʣʴ ʫ 

ʢʦʪʦʨʦʛʦ ʚʳʧʦʣʥʝʥʳ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʨʘʟʨʝʟʳ ʵʣʝʤʝʥʪʦʚ ʢʫʟʦʚʘ (ʢʨʳʰʘ, ʜʚʝʨʠ, ʢʘʧʦʪ) ʠ 

ʚʳʩʦʢʦʚʦʣʴʪʥʦʡ ʙʘʪʘʨʝʠ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʠʟʫʯʠʪʴ ʫʩʪʨʦʡʩʪʚʦ ʭʦʜʦʚʦʡ ʯʘʩʪʠ 

ʵʣʝʢʪʨʦʤʦʙʠʣʷ (ʵʣʝʤʝʥʪʳ ʧʝʨʝʜʥʝʡ ʠ ʟʘʜʥʝʡ ʧʦʜʚʝʩʢʠ), ʫʩʪʨʦʡʩʪʚʦ ʚʳʩʦʢʦʚʦʣʴʪʥʦʡ ʙʘʪʘʨʝʠ 

(ʨʘʩʧʦʣʦʞʝʥʠʝ ʤʦʜʫʣʝʡ ʧʠʪʘʥʠʷ ʚʥʫʪʨʠ ʚʳʩʦʢʦʚʦʣʴʪʥʦʡ ʙʘʪʘʨʝʠ), ʫʩʪʨʦʡʩʪʚʦ ʧʦʜʢʘʧʦʪʥʦʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ (ʨʘʩʧʦʣʦʞʝʥʠʝ ʞʛʫʪʦʚ ʠ ʵʣʝʤʝʥʪʦʚ ʵʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʷ, ʩʠʣʦʚʦʛʦ ʘʛʨʝʛʘʪʘ, 

ʩʠʩʪʝʤʳ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ ʠ ʥʘʛʨʝʚʘ, ʩʠʩʪʝʤʳ ʪʦʨʤʦʞʝʥʠʷ, ʙʣʦʢʘ ʫʧʨʘʚʣʝʥʠʷ ʟʘʨʷʜʘ 

ʚʳʩʦʢʦʚʦʣʴʪʥʦʡ ʙʘʪʘʨʝʠ). ɺʪʦʨʘʷ ʯʘʩʪʴ ʩʪʝʥʜʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʙʣʦʢ ʚʚʦʜʘ 

ʥʝʠʩʧʨʘʚʥʦʩʪʝʡ ʚʳʧʦʣʥʝʥʥʳʡ ʚ ʚʠʜʝ ʩʪʝʥʜʘ, ʠʤʝʶʱʝʛʦ ʥʘʧʦʣʴʥʦʝ ʠʩʧʦʣʥʝʥʠʝ. ʋʇ çʅʊʇ 

çʎʝʥʪʨè ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʳ ʩʪʝʥʜʘ ʠʩʧʦʣʴʟʫʝʪ ʜʚʝ ʤʦʜʝʣʠ ʵʣʝʢʪʨʦʤʦʙʠʣʝʡ, ʩʥʷʪʳʝ ʩ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʦʤʧʘʥʠʷʤʠ-ʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ: Nissan Leaf ZE0 (ʩʪʝʥʜ ʅʊʎ-15.50 

çʕʣʝʢʪʨʦʤʦʙʠʣʴ Nissanè) [9] ʠ BMW i3  (ʩʪʝʥʜ ʅʊʎ-15.50.1 çʕʣʝʢʪʨʦʤʦʙʠʣʴ BMW i3è) [10]. 

ɸʥʘʣʦʛʠʯʥʳʡ ʚʘʨʠʘʥʪ ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʝʜʣʦʞʝʥ ʢʦʤʧʘʥʠʝʡ 

ʆʆʆ ʅʇʆ çʋʯʪʝʭ-ʇʈʆʌʀè ʛʜʝ ʟʘ ʦʩʥʦʚʫ ʩʪʝʥʜʘ, ʩʦʩʪʦʷʱʝʛʦ ʠʟ ʜʚʫʭ ʯʘʩʪʝʡ,  ʚʟʷʪ ʩʝʨʠʡʥʳʡ 

ʵʣʝʢʪʨʦʤʦʙʠʣʴ Nissan Leaf ZE0 ʙʝʟ ʢʘʢʠʭ ʣʠʙʦ ʠʟʤʝʥʝʥʠʡ, ʧʦʟʚʦʣʷʶʱʠʭ ʥʘʛʣʷʜʥʦ ʠʟʫʯʠʪʴ 
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ʢʦʥʩʪʨʫʢʮʠʶ, ʜʦʧʦʣʥʝʥʥʳʡ ʧʝʨʩʦʥʘʣʴʥʳʤ ʢʦʤʧʴʶʪʝʨʦʤ ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʤ ʜʣʷ ʩʥʷʪʠʷ 

ʧʘʨʘʤʝʪʨʦʚ ʘʛʨʝʛʘʪʦʚ ʠ ʫʟʣʦʚ ʵʣʝʢʪʨʦʤʦʙʠʣʷ ʧʦʩʨʝʜʩʪʚʦʤ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ (ʩʪʝʥʜ ʅʊʎ-15.50.2 çʕʣʝʢʪʨʦʤʦʙʠʣʴ BMW i3 (Wi-Fi)» [11], 

(ʩʪʝʥʜ çʈʘʙʦʯʘʷ ʤʦʜʝʣʴ ʵʣʝʢʪʨʦʤʦʙʠʣʷ Nissan Leafè) [12]. ʊʘʢʠʝ ʞʝ ʧʦʜʭʦʜʳ ʢ ʨʘʟʨʘʙʦʪʢʝ 

ʩʪʝʥʜʦʚ ʠʤʝʶʪ ʤʝʩʪʦ ʫ ʟʘʨʫʙʝʞʥʳʭ ʢʦʤʧʘʥʠʡ, ʥʘʧʨʠʤʝʨ çAutoEDUè (ʃʠʪʚʘ) [13]  ʠ ʫʯʝʙʥʳʭ 

ʟʘʚʝʜʝʥʠʡ çLegasy EV Academyè (ʉʐɸ) [14], çRyansautomotiveè (ʀʨʣʘʥʜʠʷ) [15]. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. ʂʘʢ ʫʞʝ ʙʳʣʦ ʫʢʘʟʘʥʦ ʚʳʰʝ, ʚʩʝ ʣʘʙʦʨʘʪʦʨʥʳʝ ʩʪʝʥʜʳ ʦʪ 

ʢʦʤʧʘʥʠʡ ʆʆʆ ʅʇʆ çʋʯʪʝʭ-ʇʈʆʌʀè ʠ ʋʇ çʅʊʇ çʎʝʥʪʨè ʠʤʝʶʪ ʩʪʘʮʠʦʥʘʨʥʦʝ ʥʘʧʦʣʴʥʦʝ 

ʠʣʠ ʥʘʩʪʦʣʴʥʦʝ ʠʩʧʦʣʥʝʥʠʝ. ʀʩʧʦʣʥʝʥʳ ʩʪʝʥʜʳ ʣʠʙʦ ʚ ʚʠʜʝ ʤʦʥʦʙʣʦʢʘ, ʣʠʙʦ ʚ ʚʠʜʝ 

ʧʣʘʥʰʝʪʘ,  ʬʦʨʤʠʨʫʶʪ ʦʜʥʦ ʨʘʙʦʯʝʝ ʤʝʩʪʦ.  ʅʘʟʥʘʯʝʥʠʝ ʣʘʙʦʨʘʪʦʨʥʳʭ ʩʪʝʥʜʦʚ ʆʆʆ ʅʇʆ 

çʋʯʪʝʭ-ʇʈʆʌʀè ʠ ʋʇ çʅʊʇ çʎʝʥʪʨè ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʠʟʫʯʝʥʠʠ ʢʦʥʩʪʨʫʢʮʠʠ ʘʛʨʝʛʘʪʦʚ ʠ 

ʫʟʣʦʚ, ʠʩʧʦʣʴʟʫʶʱʠʭʩʷ ʚ ʵʣʝʢʪʨʦʤʦʙʠʣʷʭ, ʘ ʪʘʢʞʝ  ʧʨʦʚʝʜʝʥʠʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʠʩʧʳʪʘʥʠʡ, 

ʦʧʪʠʤʠʟʘʮʠʠ ʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠ ʢʦʥʩʪʨʫʢʮʠʠ. ʅʝʜʦʩʪʘʪʢʦʤ ʪʘʢʦʛʦ ʧʦʜʭʦʜʘ ʢ ʦʨʛʘʥʠʟʘʮʠʠ 

ʠʟʫʯʝʥʠʷ ʢʦʥʩʪʨʫʢʮʠʠ ʵʣʝʢʪʨʦʤʦʙʠʣʷ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʪʝʭʥʠʯʝʩʢʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʷʚʣʷʝʪʩʷ 

ʦʪʩʫʪʩʪʚʠʝ ʨʝʘʣʴʥʦʛʦ ʢʦʥʪʘʢʪʘ ʩ ʩʝʨʠʡʥʳʤʠ ʘʛʨʝʛʘʪʘʤʠ ʠ ʫʟʣʘʤʠ ʵʣʝʢʪʨʦʤʦʙʠʣʷ, 

ʥʝʦʙʭʦʜʠʤʦʛʦ ʜʣʷ ʚʦʩʧʨʠʷʪʠʷ ʨʝʘʣʴʥʳʭ ʤʘʩʩʦʚʳʭ ʠ ʛʘʙʘʨʠʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠ 

ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʧʨʘʢʪʠʯʝʩʢʦʡ ʦʪʨʘʙʦʪʢʠ ʥʘʚʳʢʦʚ ʚʳʧʦʣʥʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠʣʠ ʨʝʤʦʥʪʘ ʵʣʝʢʪʨʦʤʦʙʠʣʷ, ʦʪʩʫʪʩʪʚʠʝ ʚʘʨʠʘʪʠʚʥʦʩʪʠ ʚ 

ʬʦʨʤʠʨʦʚʘʥʠʠ ʨʘʙʦʯʠʭ ʤʝʩʪ. ʅʝʜʦʩʪʘʪʢʦʤ ʧʦʜʭʦʜʘ ʢ ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʤʫ ʦʙʝʩʧʝʯʝ-

ʥʠʶ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʛʜʝ ʟʘ ʦʩʥʦʚʫ ʩʪʝʥʜʘ, ʩʦʩʪʦʷʱʝʛʦ ʠʟ ʜʚʫʭ ʯʘʩʪʝʡ,  ʚʟʷʪ ʩʝʨʠʡʥʳʡ 

ʵʣʝʢʪʨʦʤʦʙʠʣʴ ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʥʘʣʠʯʠʷ ʧʦʣʥʦʢʦʤʧʣʝʢʪʥʦʛʦ ʵʣʝʢʪʨʦʤʦʙʠʣʷ, 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʪʦʣʴʢʦ ʦʜʥʦʛʦ ʨʘʙʦʯʝʛʦ ʤʝʩʪʘ, ʘ ʪʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʡ 

ʘʫʜʠʪʦʨʠʠ, ʜʦʧʫʩʢʘʶʱʠʡ ʚʲʝʟʜ ʚ ʥʝʝ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ, ʠ ʦʙʝʩʧʝʯʝʥʥʦʡ ʧʦʜʲʝʤʥʦ-

ʦʩʤʦʪʨʦʚʳʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ (ʘʚʪʦʤʦʙʠʣʴʥʳʡ ʧʦʜʲʝʤʥʠʢ ʩ ʛʨʫʟʦʧʦʜʲʝʤʥʦʩʪʴʶ ʥʝ ʤʝʥʝʝ 3 ʪ). 

ɸʥʘʣʠʟ ʚʩʝʭ ʩʪʝʥʜʦʚ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʥʘ ʨʦʩʩʠʡʩʢʦʤ ʨʳʥʢʝ ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʦʟʚʦʣʠʣ 

ʦʙʦʩʥʦʚʘʪʴ ʢʦʤʧʦʥʦʚʦʯʥʦʝ ʨʝʰʝʥʠʝ ʦʨʠʛʠʥʘʣʴʥʦʛʦ ʩʪʝʥʜʘ-ʪʨʝʥʘʞʝʨʘ ʠ ʦʧʨʝʜʝʣʠʪʴ ʝʛʦ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʚ ʧʘʪʝʥʪʝ ʥʘ ʠʟʦʙʨʝʪʝʥʠʝ 

ˉ2838715 çʂʦʤʧʣʝʢʪ ʫʯʝʙʥʳʭ ʩʪʝʥʜʦʚ-ʪʨʝʥʘʞʝʨʦʚ ʜʣʷ ʠʟʫʯʝʥʠʷ ʢʦʥʩʪʨʫʢʮʠʠ ʘʛʨʝʛʘʪʦʚ ʠ 

ʫʟʣʦʚ ʵʣʝʢʪʨʦʤʦʙʠʣʷè [16]. ʇʨʝʠʤʫʱʝʩʪʚʦʤ ʢʦʤʧʣʝʢʪʘ ʩʪʝʥʜʦʚ-ʪʨʝʥʘʞʝʨʦʚ ʷʚʣʷʝʪʩʷ, ʧʦʤʠ-

ʤʦ ʧʦʚʳʰʝʥʠʷ ʥʘʛʣʷʜʥʦʩʪʠ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʟʫʯʝʥʠʷ ʢʦʥʩʪʨʫʢʮʠʠ ʥʘʠʙʦʣʝʝ ʩʣʦʞʥʳʭ 

ʘʛʨʝʛʘʪʦʚ ʠ ʫʟʣʦʚ ʕʅʊʊʉ,  ʦʙʝʩʧʝʯʝʥʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʦʪʨʘʙʦʪʢʠ ʠ ʟʘʢʨʝʧʣʝʥʠʷ ʥʘʚʳʢʦʚ 

ʚʳʧʦʣʥʝʥʠʷ ʦʩʥʦʚʥʳʭ ʚʠʜʦʚ ʨʘʙʦʪ ʧʦ ʪʝʭʥʠʯʝʩʢʦʤʫ ʦʙʩʣʫʞʠʚʘʥʠʶ ʠ ʨʝʤʦʥʪʫ 

ʚʳʩʦʢʦʚʦʣʴʪʥʦʡ ʩʠʩʪʝʤʳ ʕʅʊʊʉ, ʧʨʠʤʝʥʷʷ ʩʝʨʠʡʥʦʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʠ 

ʠʥʩʪʨʫʤʝʥʪ.  ʂʦʤʧʣʝʢʪ ʩʪʝʥʜʦʚ (ʨʠʩʫʥʦʢ 1), ʚʳʧʦʣʥʝʥ ʚ ʚʠʜʝ ʪʨʝʭ ʩʪʝʥʜʦʚ-ʪʨʝʥʘʞʝʨʦʚ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʢʦʥʩʪʨʫʢʮʠʠ ʚʳʩʦʢʦʚʦʣʴʪʥʦʡ ʩʠʩʪʝʤʳ ʩʦʚʨʝʤʝʥʥʦʛʦ ʵʣʝʢʪʨʦʤʦʙʠʣʷ, 

ʩʦʝʜʠʥʝʥʥʳʭ ʩʝʨʠʡʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʧʨʦʚʦʜʢʠ ʚ ʟʘʱʠʪʥʦʤ ʠʩʧʦʣʥʝʥʠʠ.  

ʂʘʞʜʳʡ ʩʪʝʥʜ-ʪʨʝʥʘʞʝʨ ʠʟ ʢʦʤʧʣʝʢʪʘ ʠʤʝʝʪ ʦʪʣʠʯʥʦʝ ʦʪ ʜʨʫʛʠʭ ʢʦʥʩʪʨʫʢʪʠʚʥʦʝ 

ʠʩʧʦʣʥʝʥʠʝ ʠ ʤʦʞʝʪ ʧʨʠʤʝʥʷʪʴʩʷ ʢʘʢ ʦʪʜʝʣʴʥʦ, ʪʘʢ ʠ ʚ ʩʦʩʪʘʚʝ ʢʦʤʧʣʝʢʪʘ ʩʪʝʥʜʦʚ-

ʪʨʝʥʘʞʝʨʦʚ. ʉ ʵʪʦʡ ʮʝʣʴʶ ʩʪʝʥʜʳ-ʪʨʝʥʘʞʝʨʳ, ʚʭʦʜʷʱʠʝ ʚ ʢʦʤʧʣʝʢʪ, ʦʩʥʘʱʝʥʳ 

ʩʤʦʥʪʠʨʦʚʘʥʥʳʤʠ ʥʘ ʦʧʦʨʘʭ ʦʧʦʨʥʦ-ʧʦʚʦʨʦʪʥʳʤʠ ʢʦʣʝʩʘʤʠ ʩ ʪʦʨʤʦʟʦʤ-ʬʠʢʩʘʪʦʨʦʤ, 

ʧʦʟʚʦʣʷʶʱʠʝ ʧʝʨʝʤʝʱʘʪʴ ʩʪʝʥʜ ʚ ʣʶʙʫʶ ʯʘʩʪʴ ʫʯʝʙʥʦʡ ʣʘʙʦʨʘʪʦʨʠʠ. 

 
ʘ) 
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ʙ) 

ʈʠʩʫʥʦʢ 1 ï ʂʦʤʧʣʝʢʪ ʩʪʝʥʜʦʚ-ʪʨʝʥʘʞʝʨʦʚ:  

ʘ ï ʩʭʝʤʘ: 1 ï ʩʪʝʥʜ-ʪʨʝʥʘʞʝʨ çʇʝʨʝʜʥʷʷ ʚʳʩʦʢʦʚʦʣʴʪʥʘʷ ʩʠʩʪʝʤʘè (1 ʤʦʙʠʣʴʥʳʡ ʙʣʦʢ);    

2 ï ʩʪʝʥʜ-ʪʨʝʥʘʞʝʨ çɺʳʩʦʢʦʚʦʣʴʪʥʘʷ ʘʢʢʫʤʫʣʷʪʦʨʥʘʷ ʩʠʩʪʝʤʘè; 3, 4 ï ʩʪʝʥʜ-ʪʨʝʥʘʞʝʨ çɿʘʜʥʷʷ 

ʚʳʩʦʢʦʚʦʣʴʪʥʘʷ ʩʠʩʪʝʤʘè (2 ʤʦʙʠʣʴʥʳʭ ʙʣʦʢʘ), ʙ ï ʦʙʱʠʡ ʚʠʜ. 

 

ʉʪʝʥʜ-ʪʨʝʥʘʞʝʨ çɺʳʩʦʢʦʚʦʣʴʪʥʘʷ ʘʢʢʫʤʫʣʷʪʦʨʥʘʷ ʩʠʩʪʝʤʘè (ʨʠʩʫʥʦʢ 2) 

ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʪʨʘʙʦʪʢʠ ʠ ʟʘʢʨʝʧʣʝʥʠʷ ʥʘʚʳʢʦʚ ʚʳʧʦʣʥʝʥʠʷ ʦʩʥʦʚʥʳʭ ʚʠʜʦʚ 

ʨʘʙʦʪ ʧʦ ʪʝʭʥʠʯʝʩʢʦʤʫ ʦʙʩʣʫʞʠʚʘʥʠʶ ʠ ʨʝʤʦʥʪʫ ʘʛʨʝʛʘʪʦʚ ʠ ʫʟʣʦʚ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ 

ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʵʣʝʢʪʨʦʤʦʙʠʣʷ (ʧʦʜ ʢʫʟʦʚʦʤ). ʅʘ ʜʠʵʣʝʢʪʨʠʯʝʩʢʦʤ ʦʩʥʦʚʘʥʠʠ ʩʪʝʥʜʘ-

ʪʨʝʥʘʞʝʨʘ ʥʝʧʦʜʚʠʞʥʦ ʟʘʢʨʝʧʣʝʥ ʢʦʨʧʫʩ ʚʳʩʦʢʦʚʦʣʴʪʥʦʡ ʙʘʪʘʨʝʠ ʚ ʢʦʪʦʨʦʤ ʧʨʠ ʧʦʤʦʱʠ 

ʰʪʘʪʥʦʛʦ ʢʨʝʧʝʞʘ ʟʘʢʨʝʧʣʝʥʳ ʠ ʩʦʝʜʠʥʝʥʳ ʤʝʞʜʫ ʩʦʙʦʡ ʰʪʘʪʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʧʨʦʚʦʜʢʠ 

ʢʦʤʧʦʥʝʥʪʳ ʚʳʩʦʢʦʚʦʣʴʪʥʦʡ ʙʘʪʘʨʝʠ. 
 

 
ʈʠʩʫʥʦʢ 2 ï ʉʪʝʥʜ-ʪʨʝʥʘʞʝʨ çɺʳʩʦʢʦʚʦʣʴʪʥʘʷ ʘʢʢʫʤʫʣʷʪʦʨʥʘʷ ʩʠʩʪʝʤʘè:  

1 ï ʧʘʥʝʣʴ ʩ ʢʘʥʘʣʘʤʠ ʦʭʣʘʞʜʝʥʠʷ/ʥʘʛʨʝʚʘ ʤʦʜʫʣʝʡ ʙʘʪʘʨʝʠ; 2 ï ʙʣʦʢ ʙʘʪʘʨʝʠ, 

ʚʢʣʶʯʘʶʱʠʡ 8 ʤʦʜʫʣʝʡ (32 ʩʫʙʤʦʜʫʣʷ); 3 ï ʨʘʟʲʝʤ ʚʳʩʦʢʦʚʦʣʴʪʥʳʡ ʧʝʨʝʜʥʠʡ 400/800 ɺ;  4 ï 

ʙʣʦʢ ʧʨʝʜʦʭʨʘʥʠʪʝʣʷ ʚʳʩʦʢʦʚʦʣʴʪʥʳʡ 800 ɺ; 5 ï ʙʣʦʢ ʫʧʨʘʚʣʝʥʠʷ ʷʯʝʡʢʘʤʠ ʙʘʪʘʨʝʠ; 6 ï ʙʣʦʢ 

ʫʧʨʘʚʣʝʥʠʷ ʙʘʪʘʨʝʝʡ; 7 ï ʩʠʣʦʚʦʝ ʨʝʣʝ; 8 ï ʨʘʟʲʝʤ ʠʥʚʝʨʪʝʨʘ; 9 ï ʨʘʟʲʝʤ ʚʳʩʦʢʦʚʦʣʴʪʥʳʡ 

ʟʘʜʥʠʡ 400/800 ɺ; 10 ï ʨʘʟʲʝʤ ʩʚʷʟʠ ʠ ʧʠʪʘʥʠʷ 12 ɺ 

 

ʋʯʝʙʥʳʡ ʩʪʝʥʜ-ʪʨʝʥʘʞʝʨ çʇʝʨʝʜʥʷʷ ʚʳʩʦʢʦʚʦʣʴʪʥʘʷ ʩʠʩʪʝʤʘè (ʨʠʩʫʥʦʢ 3) 

ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʪʨʘʙʦʪʢʠ ʠ ʟʘʢʨʝʧʣʝʥʠʷ ʥʘʚʳʢʦʚ ʚʳʧʦʣʥʝʥʠʷ ʦʩʥʦʚʥʳʭ ʚʠʜʦʚ 

ʨʘʙʦʪ ʧʦ ʪʝʭʥʠʯʝʩʢʦʤʫ ʦʙʩʣʫʞʠʚʘʥʠʶ ʠ ʨʝʤʦʥʪʫ ʘʛʨʝʛʘʪʦʚ ʠ ʫʟʣʦʚ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ 

ʧʝʨʝʜʥʝʡ ʯʘʩʪʠ ʵʣʝʢʪʨʦʤʦʙʠʣʷ (ʚ ʧʦʜʢʘʧʦʪʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʠ ʧʦʜ ʵʣʝʢʪʨʦʤʦʙʠʣʝʤ). 
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ʈʠʩʫʥʦʢ 3 ï ʉʪʝʥʜ-ʪʨʝʥʘʞʝʨ çʇʝʨʝʜʥʷʷ ʚʳʩʦʢʦʚʦʣʴʪʥʘʷ ʩʠʩʪʝʤʘè: 

1 ï ʙʣʦʢ ʩʦʝʜʠʥʠʪʝʣʴʥʳʡ ʚʳʩʦʢʦʚʦʣʴʪʥʳʡ ʧʝʨʝʜʥʠʡ; 2 ï ʥʘʛʨʝʚʘʪʝʣʴ ʚʳʩʦʢʦʚʦʣʴʪʥʦʡ 

ʙʘʪʘʨʝʠ ʞʠʜʢʦʩʪʥʳʡ; 3 ï ʥʘʛʨʝʚʘʪʝʣʴ ʚʦʟʜʫʭʘ ʩʠʩʪʝʤʳ ʦʙʦʛʨʝʚʘ ʩʘʣʦʥʘ ʚʳʩʦʢʦʚʦʣʴʪʥʳʡ; 4 ï 

ʢʦʤʧʨʝʩʩʦʨ ʢʦʥʜʠʮʠʦʥʝʨʘ ʚʳʩʦʢʦʚʦʣʴʪʥʳʡ; 5, 6 ï ʙʘʯʦʢ ʨʘʩʰʠʨʠʪʝʣʴʥʳʡ (5), ʩʙʣʦʢʠʨʦʚʘʥʥʳʡ  

ʩ ʵʣʝʢʪʨʠʯʝʩʢʠʤʠ ʥʠʟʢʦʚʦʣʴʪʥʳʤʠ ʥʘʩʦʩʘʤʠ ʩʠʩʪʝʤʳ ʪʝʨʤʦʩʪʘʪʠʨʦʚʘʥʠʷ ʚʳʩʦʢʦʚʦʣʴʪʥʦʡ 

ʘʢʢʫʤʫʣʷʪʦʨʥʦʡ ʙʘʪʘʨʝʠ (6); 7 ï ʪʝʧʣʦʦʙʤʝʥʥʠʢʠ ʞʠʜʢʦʩʪʥʳʝ ʩʠʩʪʝʤʳ ʪʝʨʤʦʩʪʘʪʠʨʦʚʘʥʠʷ 

ʚʳʩʦʢʦʚʦʣʴʪʥʦʡ ʘʢʢʫʤʫʣʷʪʦʨʥʦʡ ʙʘʪʘʨʝʠ; 8 ï ʙʣʦʢ ʧʨʝʜʦʭʨʘʥʠʪʝʣʝʡ ʠ ʨʝʣʝ ʥʠʟʢʦʚʦʣʴʪʥʳʡ 

 

ʉʪʝʥʜ-ʪʨʝʥʘʞʝʨ çɿʘʜʥʷʷ ʚʳʩʦʢʦʚʦʣʴʪʥʘʷ ʩʠʩʪʝʤʘè ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʦʪʨʘʙʦʪʢʠ ʠ ʟʘʢʨʝʧʣʝʥʠʷ ʥʘʚʳʢʦʚ ʚʳʧʦʣʥʝʥʠʷ ʦʩʥʦʚʥʳʭ ʚʠʜʦʚ ʨʘʙʦʪ ʧʦ ʪʝʭʥʠʯʝʩʢʦʤʫ 

ʦʙʩʣʫʞʠʚʘʥʠʶ ʠ ʨʝʤʦʥʪʫ ʵʣʝʤʝʥʪʦʚ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʟʘʜʥʝʡ ʯʘʩʪʠ ʵʣʝʢʪʨʦʤʦʙʠʣʷ (ʧʦʜ 

ʢʫʟʦʚʦʤ), ʚʳʧʦʣʥʝʥʥʳʡ ʚ ʚʠʜʝ ʜʚʫʭ ʤʦʙʠʣʴʥʳʭ ʙʣʦʢʦʚ. 

ʇʝʨʚʳʡ ʤʦʙʠʣʴʥʳʡ ʙʣʦʢ ʩʪʝʥʜʘ-ʪʨʝʥʘʞʝʨʘ çɿʘʜʥʷʷ ʚʳʩʦʢʦʚʦʣʴʪʥʘʷ ʩʠʩʪʝʤʘè 

(ʨʠʩʫʥʦʢ 4) ʚʢʣʶʯʘʝʪ ʜʚʘ ʢʦʤʧʦʥʝʥʪʘ. ɺʪʦʨʦʡ ʤʦʙʠʣʴʥʳʡ ʙʣʦʢ ʩʪʝʥʜʘ-ʪʨʝʥʘʞʝʨʘ çɿʘʜʥʷʷ 

ʚʳʩʦʢʦʚʦʣʴʪʥʘʷ ʩʠʩʪʝʤʘè (ʨʠʩʫʥʦʢ 5) ʚʢʣʶʯʘʝʪ ʪʨʠ ʢʦʤʧʦʥʝʥʪʘ. 
 

 

ʈʠʩʫʥʦʢ 4 ï ʉʪʝʥʜ-ʪʨʝʥʘʞʝʨ çɿʘʜʥʷʷ ʚʳʩʦʢʦʚʦʣʴ-

ʪʥʘʷ ʩʠʩʪʝʤʘè (ʧʝʨʚʳʡ  ʤʦʙʠʣʴʥʳʡ ʙʣʦʢ): 1 ï ʙʣʦʢ 

ʟʘʨʷʜʥʳʭ ʨʘʟʲʝʤʦʚ 220, 400/800 ɺ; 2 ï ʧʨʝʦʙʨ-

ʘʟʦʚʘʪʝʣʴ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ ʚ ʧʦʩʪʦʷʥʥʳʡ ʪʦʢ 

 

 

 

ʈʠʩʫʥʦʢ 5 ï ʉʪʝʥʜ-ʪʨʝʥʘʞʝʨ çɿʘʜʥʷʷ ʚʳʩʦʢʦ-

ʚʦʣʴʪʥʘʷ ʩʠʩʪʝʤʘè (ʚʪʦʨʦʡ  ʤʦʙʠʣʴʥʳʡ ʙʣʦʢ): 1 ï 

ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʴ ʚ ʩʙʦʨʝ  ʩ ʨʝʜʫʢʪʦʨʦʤ; 2 ï ʤʫʣʴ-

ʪʠʠʥʚʝʨʪʦʨ; 3 ï ʙʣʦʢ ʩʦʝʜʠʥʠʪʝʣʴʥʳʡ ʚʳʩʦʢʦ-

ʚʦʣʴʪʥʳʡ ʟʘʜʥʠʡ 
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ʂʦʤʧʣʝʢʪ ʩʪʝʥʜʦʚ-ʪʨʝʥʘʞʝʨʦʚ  ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʩʪʘʚʣʝʥʥʦʡ ʥʘ ʟʘʥʷʪʠʠ ʮʝʣʠ 

ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʚ ʜʚʫʭ ʢʦʤʧʦʥʦʚʦʯʥʳʭ ʚʘʨʠʘʥʪʘʭ:   

¶ ʢʦʤʧʦʥʦʚʦʯʥʳʡ ʚʘʨʠʘʥʪ ˉ 1 ï ʚʩʝ ʚʭʦʜʷʱʠʝ ʚ ʢʦʤʧʣʝʢʪ ʩʪʝʥʜʳ-ʪʨʝʥʘʞʝʨʳ 

ʩʙʣʦʢʠʨʦʚʘʥʳ  ʜʨʫʛ ʩ ʜʨʫʛʦʤ, ʦʙʝʩʧʝʯʠʚʘʷ ʦʜʥʦ ʨʘʙʦʯʝʝ ʤʝʩʪʦ; 

¶ ʢʦʤʧʦʥʦʚʦʯʥʳʡ ʚʘʨʠʘʥʪ ˉ 2 ï ʚʩʝ ʚʭʦʜʷʱʠʝ ʚ ʢʦʤʧʣʝʢʪ ʩʪʝʥʜʳ-ʪʨʝʥʘʞʝʨʳ  

ʦʪʩʦʝʜʠʥʝʥʳ ʜʨʫʛ ʦʪ ʜʨʫʛʘ, ʦʙʝʩʧʝʯʠʚʘʷ ʥʝʩʢʦʣʴʢʦ ʨʘʙʦʯʠʭ ʤʝʩʪ. 

ɺ ʨʘʤʢʘʭ ʧʝʨʚʦʛʦ ʢʦʤʧʦʥʦʚʦʯʥʦʛʦ ʚʘʨʠʘʥʪʘ ʢʦʤʧʣʝʢʪʘ ʩʪʝʥʜʦʚ ʚʩʝ ʚʭʦʜʷʱʠʝ ʚ 

ʢʦʤʧʣʝʢʪ ʩʪʝʥʜʳ-ʪʨʝʥʘʞʝʨʳ ʩʙʣʦʢʠʨʦʚʘʥʳ  ʜʨʫʛ ʩ ʜʨʫʛʦʤ, ʦʙʝʩʧʝʯʠʚʘʷ ʘʥʘʣʠʟ ʢʦʥʩʪʨʫʢʮʠʠ 

ʠ ʦʙʱʝʡ ʢʦʤʧʦʥʦʚʢʠ ʚʳʩʦʢʦʚʦʣʴʪʥʦʡ ʩʠʩʪʝʤʳ ʵʣʝʢʪʨʦʤʦʙʠʣʷ, ʩʦʙʨʘʥʥʦʡ ʦʪʜʝʣʴʥʦ ʦʪ ʢʫʟʦʚʘ 

ʠ ʰʘʩʩʠ ʵʣʝʢʪʨʦʤʦʙʠʣʷ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʪʴ ʤʘʩʩʦʚʳʝ ʠ ʛʘʙʘʨʠʪʥʳʝ ʨʘʟʤʝʨʳ ʫʟʣʦʚ ʠ 

ʘʛʨʝʛʘʪʦʚ, ʚʭʦʜʷʱʠʭ ʚ ʢʦʥʩʪʨʫʢʮʠʶ ʵʣʝʢʪʨʦʤʦʙʠʣʷ ʠ ʦʪʚʝʯʘʶʱʠʭ ʟʘ ʝʛʦ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ, 

ʠʭ ʚʟʘʠʤʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʠ ʩʧʦʩʦʙʳ ʢʦʤʤʫʪʘʮʠʠ ʜʨʫʛ ʩ ʜʨʫʛʦʤ. ʉ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʝʨʚʦʛʦ 

ʢʦʤʧʦʥʦʚʦʯʥʦʛʦ ʚʘʨʠʘʥʪʘ ʢʦʤʧʣʝʢʪʘ ʩʪʝʥʜʦʚ-ʪʨʝʥʘʞʝʨʦʚ ʤʦʞʥʦ ʦʪʨʘʙʘʪʳʚʘʪʴ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʦʧʝʨʘʮʠʠ ʦʪʩʦʝʜʠʥʝʥʠʷ ʠ ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʢ ʚʳʩʦʢʦʚʦʣʴʪʥʦʡ 

ʘʢʢʫʤʫʣʷʪʦʨʥʦʡ ʙʘʪʘʨʝʝ ʙʣʦʢʘ ʩʦʝʜʠʥʠʪʝʣʴʥʦʛʦ ʚʳʩʦʢʦʚʦʣʴʪʥʦʛʦ ʟʘʜʥʝʛʦ (ʨʠʩʫʥʦʢ 5, ʧʦʟ. 

3), ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ ʚ ʧʦʩʪʦʷʥʥʳʡ ʪʦʢ (ʨʠʩʫʥʦʢ 4, ʧʦʟ. 2), ʙʣʦʢʘ 

ʩʦʝʜʠʥʠʪʝʣʴʥʦʛʦ ʚʳʩʦʢʦʚʦʣʴʪʥʦʛʦ ʧʝʨʝʜʥʝʛʦ (ʨʠʩʫʥʦʢ 3, ʧʦʟ. 1). 

ɺ ʨʘʤʢʘʭ ʚʪʦʨʦʛʦ ʢʦʤʧʦʥʦʚʦʯʥʦʛʦ ʚʘʨʠʘʥʪʘ ʢʦʤʧʣʝʢʪʘ  ʚʩʝ ʚʭʦʜʷʱʠʝ ʚ ʝʛʦ ʩʦʩʪʘʚ 

ʩʪʝʥʜʳ-ʪʨʝʥʘʞʝʨʳ ʦʪʩʦʝʜʠʥʝʥʳ ʜʨʫʛ ʦʪ ʜʨʫʛʘ, ʦʙʝʩʧʝʯʠʚʘʷ ʥʝʩʢʦʣʴʢʦ ʨʘʙʦʯʠʭ ʤʝʩʪ, 

ʠʩʧʦʣʴʟʫʝʤʳʭ ʦʪʜʝʣʴʥʦ  ʜʨʫʛ ʦʪ ʜʨʫʛʘ. 

ʉ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʪʝʥʜʘ-ʪʨʝʥʘʞʝʨʘ çɺʳʩʦʢʦʚʦʣʴʪʥʘʷ ʘʢʢʫʤʫʣʷʪʦʨʥʘʷ ʩʠʩʪʝʤʘè 

(ʨʠʩʫʥʦʢ 2) ʤʦʞʥʦ ʦʪʨʘʙʘʪʳʚʘʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʦʧʝʨʘʮʠʠ: ʜʝʤʦʥʪʘʞ ʠ ʤʦʥʪʘʞ ʢʨʳʰʢʠ  

ʚʳʩʦʢʦʚʦʣʴʪʥʦʡ ʪʷʛʦʚʦʡ ʘʢʢʫʤʫʣʷʪʦʨʥʦʡ ʙʘʪʘʨʝʠ; ʦʪʩʦʝʜʠʥʝʥʠʝ ʠ ʧʨʠʩʦʝʜʠʥʝʥʠʝ 

ʪʦʢʦʚʝʜʫʱʠʭ ʰʠʥ; ʜʝʤʦʥʪʘʞ ʠ ʤʦʥʪʘʞ ʤʦʜʫʣʝʡ ʘʢʢʫʤʫʣʷʪʦʨʥʦʡ ʙʘʪʘʨʝʠ, ʩʠʣʦʚʦʛʦ ʨʝʣʝ, 

ʧʨʝʜʦʭʨʘʥʠʪʝʣʷ ʚʳʩʦʢʦʚʦʣʴʪʥʦʛʦ, ʙʣʦʢʘ ʫʧʨʘʚʣʝʥʠʷ ʙʘʪʘʨʝʝʡ, ʙʣʦʢʦʚ ʫʧʨʘʚʣʝʥʠʷ ʷʯʝʡʢʘʤʠ 

ʙʘʪʘʨʝʠ, ʩʠʛʥʘʣʴʥʦʡ ʠ ʫʧʨʘʚʣʷʶʱʝʡ ʧʨʦʚʦʜʢʠ; ʦʮʝʥʢʫ ʥʘʧʨʷʞʝʥʠʷ ʥʘ ʢʦʥʪʘʢʪʘʭ ʪʷʛʦʚʦʡ  

ʘʢʢʫʤʫʣʷʪʦʨʥʦʡ ʙʘʪʘʨʝʠ ʚ ʩʙʦʨʝ, ʥʘ ʚʳʚʦʜʘʭ ʤʦʜʫʣʝʡ ʪʷʛʦʚʦʡ  ʘʢʢʫʤʫʣʷʪʦʨʥʦʡ ʙʘʪʘʨʝʠ, ʥʘ 

ʚʳʚʦʜʘʭ ʷʯʝʝʢ, ʬʦʨʤʠʨʫʶʱʠʭ ʤʦʜʫʣʠ ʪʷʛʦʚʦʡ  ʘʢʢʫʤʫʣʷʪʦʨʥʦʡ ʙʘʪʘʨʝʠ; ʦʮʝʥʢʫ ʨʘʟʥʠʮʳ 

ʥʘʧʨʷʞʝʥʠʷ ʷʯʝʝʢ, ʬʦʨʤʠʨʫʶʱʠʭ ʤʦʜʫʣʠ ʪʷʛʦʚʦʡ  ʘʢʢʫʤʫʣʷʪʦʨʥʦʡ ʙʘʪʘʨʝʠ; ʦʮʝʥʢʫ  

ʚʥʫʪʨʝʥʥʝʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʷʯʝʝʢ, ʬʦʨʤʠʨʫʶʱʠʭ ʤʦʜʫʣʠ ʪʷʛʦʚʦʡ  ʘʢʢʫʤʫʣʷʪʦʨʥʦʡ ʙʘʪʘʨʝʠ;  

ʦʮʝʥʢʫ ʠʩʧʨʘʚʥʦʩʪʠ ʧʨʝʜʦʭʨʘʥʠʪʝʣʷ ʚʳʩʦʢʦʚʦʣʴʪʥʦʛʦ; ʧʨʦʚʝʨʢʫ ʛʝʨʤʝʪʠʯʥʦʩʪʠ ʢʦʨʧʫʩʘ 

ʪʷʛʦʚʦʡ  ʘʢʢʫʤʫʣʷʪʦʨʥʦʡ ʙʘʪʘʨʝʠ. 

ʉʪʝʥʜ-ʪʨʝʥʘʞʝʨ çʇʝʨʝʜʥʷʷ ʚʳʩʦʢʦʚʦʣʴʪʥʘʷ ʩʠʩʪʝʤʘè (ʨʠʩʫʥʦʢ 3)  ʤʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʦʪʨʘʙʦʪʢʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ: ʦʮʝʥʢʘ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʥʘʛʨʝʚʘʪʝʣʷ ʚʳʩʦʢʦʚʦʣʴʪʥʦʡ ʙʘʪʘʨʝʠ ʞʠʜʢʦʩʪʥʦʛʦ (ʚʥʫʪʨʝʥʥʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ, 

ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʠʟʦʣʷʮʠʠ), ʥʘʛʨʝʚʘʪʝʣʷ ʚʦʟʜʫʭʘ ʩʠʩʪʝʤʳ ʦʙʦʛʨʝʚʘ ʩʘʣʦʥʘ ʚʳʩʦʢʦʚʦʣʴʪʥʦʛʦ 

(ʚʥʫʪʨʝʥʥʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ, ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʠʟʦʣʷʮʠʠ); ʢʦʤʧʨʝʩʩʦʨʘ ʢʦʥʜʠʮʠʦʥʝʨʘ 

ʚʳʩʦʢʦʚʦʣʴʪʥʦʛʦ (ʚʥʫʪʨʝʥʥʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ, ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʠʟʦʣʷʮʠʠ); ʜʝʤʦʥʪʘʞ ʠ ʤʦʥʪʘʞ 

ʥʘʩʦʩʦʚ ʩʠʩʪʝʤʳ ʪʝʨʤʦʩʪʘʪʠʨʦʚʘʥʠʷ; ʦʮʝʥʢʘ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʥʘʩʦʩʦʚ ʩʠʩʪʝʤʳ 

ʪʝʨʤʦʩʪʘʪʠʨʦʚʘʥʠʷ (ʚʥʫʪʨʝʥʥʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ, ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʠʟʦʣʷʮʠʠ). 

ʉʪʝʥʜ-ʪʨʝʥʘʞʝʨ çɿʘʜʥʷʷ ʚʳʩʦʢʦʚʦʣʴʪʥʘʷ ʩʠʩʪʝʤʘè (ʨʠʩʫʥʢʠ 4,5) ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʜʣʷ ʦʪʨʘʙʦʪʢʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ: ʜʝʤʦʥʪʘʞ ʠ ʤʦʥʪʘʞ ʙʣʦʢʘ ʩʦʝʜʠʥʠʪʝʣʴʥʦʛʦ 

ʚʳʩʦʢʦʚʦʣʴʪʥʦʛʦ ʟʘʜʥʝʛʦ, ʤʫʣʴʪʠʠʥʚʝʨʪʦʨʘ; ʨʘʩʩʦʝʜʠʥʝʥʠʝ ʠ ʩʦʝʜʠʥʝʥʠʝ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ ʩ 

ʨʝʜʫʢʪʦʨʦʤ ʪʨʘʥʩʤʠʩʩʠʠ; ʦʮʝʥʢʘ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʙʣʦʢʘ ʩʦʝʜʠʥʠʪʝʣʴʥʦʛʦ 

ʚʳʩʦʢʦʚʦʣʴʪʥʦʛʦ ʟʘʜʥʝʛʦ (ʚʥʫʪʨʝʥʥʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ, ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʠʟʦʣʷʮʠʠ), 

ʤʫʣʴʪʠʠʥʚʝʨʪʦʨʘ (ʚʥʫʪʨʝʥʥʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ, ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʠʟʦʣʷʮʠʠ), ʙʣʦʢʘ ʟʘʨʷʜʥʳʭ 

ʨʘʟʲʝʤʦʚ; ʟʘʤʝʥʘ ʤʘʩʣʘ ʚ ʨʝʜʫʢʪʦʨʝ ʪʨʘʥʩʤʠʩʩʠʠ. 

ʂʘʢ ʧʦʢʘʟʘʣʠ ʠʩʩʣʝʜʦʚʘʥʠʷ [17,18], ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʪʝʥʜʘ-ʪʨʝʥʘʞʝʨʘ, ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʨʘʟʚʠʪʠʶ ʧʨʘʢʪʠʯʝʩʢʠʭ ʥʘʚʳʢʦʚ ʫ ʙʫʜʫʱʠʭ ʪʝʭʥʠʯʝʩʢʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ, 

ʧʦʟʚʦʣʷʝʪ ʩʦʢʨʘʪʠʪʴ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʧʦʜʛʦʪʦʚʢʠ  ʧʝʨʩʦʥʘʣʘ ʚ ʦʙʷʟʘʥʥʦʩʪʠ ʢʦʪʦʨʦʛʦ 

ʙʫʜʝʪ ʚʭʦʜʠʪʴ ʚʳʧʦʣʥʝʥʠʝ ʨʘʟʙʦʨʦʯʥʦ-ʩʙʦʨʦʯʥʳʭ ʨʘʙʦʪ ʧʦ ʚʳʩʦʢʦʚʦʣʴʪʥʦʡ ʪʷʛʦʚʦʡ 
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ʘʢʢʫʤʫʣʷʪʦʨʥʦʡ ʙʘʪʘʨʝʝ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʫʯʝʙʥʦʛʦ ʩʪʝʥʜʘ-ʪʨʝʥʘʞʝʨʘ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʨʘʟʚʠʪʠʶ ʧʨʘʢʪʠʯʝʩʢʠʭ ʥʘʚʳʢʦʚ ʫ ʙʫʜʫʱʠʭ ʪʝʭʥʠʯʝʩʢʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ. 

ɺʣʘʜʝʥʠʝ ʥʘʚʳʢʘʤʠ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʨʝʤʦʥʪʘ ʘʛʨʝʛʘʪʦʚ ʠ ʫʟʣʦʚ ʕʅʊʊʉ ʦʪʢʨʳʚʘʝʪ ʜʣʷ 

ʚʳʧʫʩʢʥʠʢʘ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʢʘʨʴʝʨʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʚ ʩʝʨʚʠʩʥʳʭ ʮʝʥʪʨʘʭ, ʜʠʣʝʨʩʢʠʭ ʩʝʪʷʭ ʠ 

ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ, ʦʙʝʩʧʝʯʠʚʘʷ ʜʦʣʛʦʩʨʦʯʥʫʶ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʫʶ ʩʪʘʙʠʣʴʥʦʩʪʴ. 

ɿʘʢʣʶʯʝʥʠʝ. ʉʦʟʜʘʥʠʝ ʫʯʝʙʥʳʭ ʩʪʝʥʜʦʚ ʜʣʷ ʫʛʣʫʙʣʝʥʥʦʛʦ ʠʟʫʯʝʥʠʷ ʢʦʥʩʪʨʫʢʮʠʠ 

ʩʦʚʨʝʤʝʥʥʳʭ ʵʣʝʢʪʨʠʬʠʮʠʨʦʚʘʥʥʳʭ ʥʘʟʝʤʥʳʭ ʪʨʘʥʩʧʦʨʪʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ 

ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʵʣʝʤʝʥʪʦʤ ʧʦʜʛʦʪʦʚʢʠ ʢʘʜʨʦʚ ʜʣʷ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ 

ʙʫʜʫʱʝʛʦ. ʕʪʠ ʩʪʝʥʜʳ ʦʙʝʩʧʝʯʠʚʘʶʪ ʙʝʟʦʧʘʩʥʫʶ ʠ ʵʬʬʝʢʪʠʚʥʫʶ ʧʨʘʢʪʠʯʝʩʢʫʶ ʧʦʜʛʦʪʦʚʢʫ, 

ʨʘʟʚʠʚʘʶʪ ʪʝʭʥʠʯʝʩʢʠʝ ʥʘʚʳʢʠ. ʠ ʩʧʦʩʦʙʩʪʚʫʶʪ ʬʦʨʤʠʨʦʚʘʥʠʶ ʦʪʚʝʪʩʪʚʝʥʥʦʛʦ ʦʪʥʦʰʝʥʠʷ ʢ 

ʚʦʧʨʦʩʘʤ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ. ɼʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʫʯʝʙʥʳʭ ʩʪʝʥʜʦʚ, ʚʢʣʶʯʘʷ ʚʥʝʜʨʝʥʠʝ 

ʤʝʪʦʜʦʚ ʠ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʧʦʟʚʦʣʷʶʱʠʭ ʩʦʟʜʘʪʴ ʤʘʢʩʠʤʘʣʴʥʫʶ ʩʪʝʧʝʥʴ ʧʦʛʨʫʞʝʥʠʷ 

ʦʙʫʯʘʶʱʠʭʩʷ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ, ʧʨʠʙʣʠʞʘʷ ʦʧʳʪ ʢ ʨʝʘʣʴʥʦʡ ʧʨʘʢʪʠʢʝ ʠ ʧʦʚʳʰʘʷ 

ʫʨʦʚʝʥʴ ʚʦʩʧʨʠʷʪʠʷ ʤʘʪʝʨʠʘʣʘ, ʠʤʠʪʠʨʫʷ ʨʝʘʣʴʥʳʝ ʩʠʪʫʘʮʠʠ, ʩʪʠʤʫʣʠʨʫʷ ʘʢʪʠʚʥʦʩʪʴ 

ʫʯʘʩʪʥʠʢʦʚ ʠ ʫʣʫʯʰʘʷ ʫʩʚʦʝʥʠʝ ʟʥʘʥʠʡ, ʙʫʜʝʪ ʠʛʨʘʪʴ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʦʙʝʩʧʝʯʝʥʠʠ 

ʢʘʜʨʦʚʦʡ ʛʦʪʦʚʥʦʩʪʠ ʜʣʷ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʙʫʜʫʱʝʛʦ. 
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ʤʘʤʘʥʜʘʥʜʳʨʳʣסʘʥ ʦץʳʪʫʜʳש ʤʘשʳʟʜʳʣʳסʳʥ סʘʥʘ ʝʤʝʩ, ʩʦʥʳʤʝʥ ʙʽʨʛʝ ᴇʟʛʝʨʤʝʣʽ ʝשʙʝʢ ʥʘʨʳסʳʥʳש 

ʪʘʣʘʧʪʘʨʳʥʘ ʙʦʣʘʰʘץ ʤʘʤʘʥʜʘʨʜʳ ʜʘʡʳʥʜʘʫ װʰʽʥ ʦץʫ ʙʘסʜʘʨʣʘʤʘʣʘʨʳ ʤʝʥ ʥʳʩʘʥʜʘʨʜʳ ʙʝʡʽʤʜʝʫ 

 ʙʦʣʫʳʤʝʥ ʙʘʡʣʘʥʳʩʪʳ שʡʝʣʝʨʜʽװʘʨʳ ʚʦʣʴʪʪʳ ʞסʂ ʞʦʙʘʣʘʫʜʘ ʞʦפʘʞʝʪʪʽʣʽʛʽʥ ʢᴇʨʩʝʪʝʜʽ. ʕɾʂʊץ

ʪᴅʫʝʢʝʣʜʝʨʛʝ ʙʘʡʣʘʥʳʩʪʳ ʪʝʭʥʠʢʘʣʳץ ʤʘʤʘʥʜʘʨʜʳ ʜʘʷʨʣʘʫʜʘ ץʘʫʽʧʩʽʟʜʽʢ ʪʝʭʥʠʢʘʩʳʥʳש ʞʦסʘʨʳ 

ʙʘʩʳʤʜʳסʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʉʦʥʜʳץʪʘʥ 23.05.01 çɾʝʨ װʩʪʽ ʢᴇʣʽʢʪʽʢ-ʪʝʭʥʦʣʦʛʠʷʣʳײץ ץʨʘʣʜʘʨè 

ʤʘʤʘʥʜʳסʳ װʰʽʥ çʕʣʝʢʪʨʦʤʦʙʠʣʴʜʝʨʜʽ ʞᴅʥʝ ʛʠʙʨʠʜʪʽ ʢװʰʪʽʢ ץʦʥʜʳʨסʳʣʘʨʜʳש ʢʦʥʩʪʨʫʢʮʠʷʩʳ ʞᴅʥʝ 

https://ntpcentr.ru/catalog/
https://legacyev.com/blogs/news/legacy-ev-launches-100v-ev-training-bench-for-educators?srsltid=%20AfmBOopzTNqHvl1v
https://legacyev.com/blogs/news/legacy-ev-launches-100v-ev-training-bench-for-educators?srsltid=%20AfmBOopzTNqHvl1v
https://www.ryansautomotive.ie/%20shop/
https://www.ryansautomotive.ie/%20shop/
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ʪʝʭʥʠʢʘʣʳץ ʧʘʡʜʘʣʘʥʫè ʧᴅʥʽʥʝʥ ʞᴅʥʝ 23.03.03 çʂᴇʣʽʢ-ʪʝʭʥʦʣʦʛʠʷʣʳץ ʤʘʰʠʥʘʣʘʨ ʤʝʥ ʢʝʰʝʥʜʝʨʜʽ 

ʧʘʡʜʘʣʘʥʫè ʙʘסʳʪʳ ʙʦʡʳʥʰʘ ʙʘʢʘʣʘʚʨʣʘʨ װʰʽʥ çɹʽʨʽʢʪʽʨʽʣʛʝʥ ʵʣʝʢʪʨ ץʦʥʜʳʨסʳʣʘʨʳ ʤʝʥ 

ʵʣʝʢʪʨʦʤʦʙʠʣʴʜʝʨʜʽ ʞʦʙʘʣʘʫ ʞᴅʥʝ ʪʝʭʥʠʢʘʣʳץ ʧʘʡʜʘʣʘʥʫè ʧᴅʥʽʥʝʥ ʞײʤʳʩ ʙʘסʜʘʨʣʘʤʘʣʘʨʳʥ ᴅʟʽʨʣʝʫ 

ʢʝʟʽʥʜʝ ʕɾʂʊפʂ ʥʘץʪʳ ʙᴇʣʽʤʰʝʣʝʨʽʤʝʥ ʞᴅʥʝ ײץʨʘʤʜʘʩ ʙᴇʣʽʢʪʝʨʽʤʝʥ ʪʽʢʝʣʝʡ ʙʘʡʣʘʥʳʩץʘ סʘʥʘ ʝʤʝʩ, 

ʩʦʥʳʤʝʥ ץʘʪʘʨ ץʘʫʽʧʩʽʟʜʽʢ ʰʘʨʘʣʘʨʳʥ ץʘʪʘש ʩʘץʪʘʫסʘ ʞᴅʥʝ ʦץʳʪʫʰʳʣʘʨʜʳ ʦץʳʪʫסʘ ʙʘʩʘ ʥʘʟʘʨ 

ʘʫʜʘʨʳʣʘʜʳ. ʉʪʝʥʜ ʢʦʥʩʪʨʫʢʮʠʷʣʘʨʳʥʘ ץʘʫʽʧʩʽʟʜʽʢ ʰʘʨʘʣʘʨʳʥ ʝʥʛʽʟʫ ʩʪʫʜʝʥʪʪʝʨʜʽ ʥʘץʪʳ ᴅʣʝʤʜʝʛʽ 

 ʘסʘʨʘʫץ ʘʫʽʧʩʽʟ ʪᴅʞʽʨʠʙʝʛʝ ʞʘʫʘʧʢʝʨʰʽʣʽʢʧʝʥץ ʳסʤʳʩ ʦʨʥʳʥʜʘײʘ ʞᴅʥʝ ʞסʘ ʜʘʡʳʥʜʘʫסʪʘʨץʠʳʥʜʳץ

ʜʝʛʝʥ ײʤʪʳʣʳʩʪʳ ʢᴇʨʩʝʪʝʜʽ. ᴄʟʽʨʣʝʥʛʝʥ ʩʪʝʥʜʪʽש ʪᴅʨʙʠʝʣʽʢ ʤᴅʥʽ ʪʝʭʥʠʢʘʣʳץ ʜʘסʜʳʣʘʨʜʳ ʜʘʤʳʪʫʜʘʥ 

ʜʘ ʘʩʳʧ ʪװʩʝʜʽ, ᴇʡʪʢʝʥʽ ʦʣ ʩʦʥʳʤʝʥ ץʘʪʘʨ ʕɾʂʊפʂ-ʪʽש ʵʥʝʨʛʠʷ ʪʠʽʤʜʽʣʽʛʽ ʤʝʥ ץʦʨʰʘסʘʥ ʦʨʪʘסʘ 

ʟʠʷʥʩʳʟʜʳסʳ ʤᴅʩʝʣʝʣʝʨʽʥ ץʘʨʘʩʪʳʨʘʜʳ. ɸʛʨʦʠʥʞʝʥʝʨʣʝʨ-ʤʘʤʘʥʜʘʨʳʥ ʟʘʤʘʥʘʫʠ ʦץʫ 

ʙʘסʜʘʨʣʘʤʘʣʘʨʳ ʤʝʥ ᴇʟʝʢʪʽ ʤʘʪʝʨʠʘʣʜʳץ-ʪʝʭʥʠʢʘʣʳץ ץʘʤʪʘʤʘʩʳʟ ʝʪʫʜʳ ʧʘʡʜʘʣʘʥʘ ʦʪʳʨʳʧ, ʩʘʣʘʥʳש 

 ʂ ʧʘʡʜʘʣʘʥʫפʘʪʘʨ ʧʝʨʩʧʝʢʪʠʚʘʣʳ ʕɾʂʊץ ʦʡʤʘʡ, ʩʦʥʳʤʝʥץ ʘʥʘץ ʨʘʥʳʩʪʘʨʳʥʘ ʞʘʫʘʧ ʙʝʨʽʧײʘʟʽʨʛʽ ʩץ

 .ʘ ʜʘʡʳʥ ʝʢʝʥʽʥ ʢᴇʨʩʝʪʝʜʽסʰʽʥ ʘʫʳʩʫװ

ʊʽʨʝʢ ʩϺʟʜʝʨ: ʵʣʝʢʪʨʣʝʥʜʽʨʽʣʛʝʥ ʞʝʨ װʩʪʽ ʢᴇʣʽʢʪʽʢ-ʪʝʭʥʦʣʦʛʠʷʜʳײץ ץʨʘʣ, ʵʣʝʢʪʨʦʤʦʙʠʣʴ, 

ʩʪʝʥʜ-ʪʨʝʥʘʞʝʨ, ʙʽʣʽʤ ʙʝʨʫ ʧʨʦʮʝʩʽ, ʢʦʥʩʪʨʫʢʮʠʷ, ʪʝʭʥʠʢʘʣʳץ ʧʘʡʜʘʣʘʥʫ. 
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Abstract. The development of educational benches for an in-depth study of the construction of 

electrified ground transport and technological vehicles (EGTTVs) has become an important educational 

initiative amidst growing interest in upgrading agricultural machinery through the installation of electric 

drives to enhance energy efficiency and environmental sustainability. As not only car manufacturers but also 

tractor, combine harvester, and farm equipment producers are transitioning to using electric motors for 

driving both moving parts and working elements, there is a pressing need for qualified technical specialists 

who have a thorough understanding of EGTTV technologies, including high-voltage systems and battery 

management systems. This shift underscores not just the importance of specialized education but also the 

necessity to adapt curricula and infrastructure to prepare future professionals for evolving labor market 

demands. Safety remains a top priority when educating technical personnel due to risks associated with high-

voltage systems present in EGTTV designs. Consequently, the curriculum includes disciplines such as 

«Construction and Technical Operation of Electric Vehicles and Hybrid Power Units» for undergraduate 

program 23.05.01 «Ground Transport and Technological Equipment», and «Construction and Technical 

Operation of Combined Energy Installations and Electric Cars» for bachelor's degree programs under code 

23.03.03 «Operation of Transport and Technological Machines and Complexes». These courses emphasize 

direct interaction with real-life EGTTV components alongside strict adherence to safety protocols and 

instructor preparation. Integrating safety measures into the structure of the benches reflects commitment to 

equipping students with skills relevant to industry challenges and promoting responsible workplace habits. 

Beyond developing technical proficiency, this educational resource addresses broader issues related to 

energy efficiency and ecological sustainability of EGTTVs. By utilizing contemporary teaching methods and 

state-of-the-art facilities, we can contribute to building a workforce that meets current industry needs and is 

prepared to lead the adoption of advanced EGTTVs. 

Keywords: electrified ground transport and technological vehicle, electric vehicle, training bench, 

educational process, design, technical operation. 
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1ʊʆʆ çʅʘʫʯʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʮʝʥʪʨ ʘʛʨʦʠʥʞʝʥʝʨʠʠè, ʛ. ɸʣʤʘʪʳ, ʂʘʟʘʭʩʪʘʥ  

2ʂʘʟʘʭʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʘʛʨʘʨʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ,  ʛ. ɸʣʤʘʪʳ. ʂʘʟʘʭʩʪʘʥ  
3ʂʘʟʘʭʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʂ.ʀ. ʉʘʪʧʘʝʚʘ,  

ʛ. ɸʣʤʘʪʳ,  ʂʘʟʘʭʩʪʘʥ  
4ʂʳʟʳʣʦʨʜʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʂʦʨʢʳʪ ɸʪʘ,  ʛ. ʂʳʟʳʣʦʨʜʘ, ʂʘʟʘʭʩʪʘʥ  

5ʅʘʟʘʨʙʘʝʚ ʀʥʪʝʣʣʝʢʪʫʘʣʴʥʘʷ ʰʢʦʣʘ ʝʩʪʝʩʪʚʝʥʥʦ ï ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ,  ʛ. ɸʣʤʘʪʳ, 

ʂʘʟʘʭʩʪʘʥ 

 

ɸʥʥʦʪʘʮʠʷ. ʆʙʦʩʥʦʚʘʥʳ  ʧʘʨʘʤʝʪʨʳ ʨʘʙʦʯʠʭ ʦʨʛʘʥʦʚ ʤʘʰʠʥʳ ʜʣʷ ʫʙʦʨʢʠ ʣʠʩʪʦʚʦʡ ʤʘʩʩʳ 

(ʦʯʝʩʳʚʘʪʝʣʷ), ʙʘʨʘʙʘʥʥʦʡ ʩʫʰʠʣʢʠ ʠ ʫʧʘʢʦʚʱʠʢʘ ʣʠʩʪʦʚʦʡ ʤʘʩʩʳ ʚ ʚʘʢʫʫʤ-ʫʧʘʢʦʚʢʝ. ʈʘʟʨʘʙʦʪʘʥʳ 

ʯʝʨʪʝʞʥʘʷ ʜʦʢʫʤʝʥʪʘʮʠʷ ʠ ʠʟʛʦʪʦʚʣʝʥʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʦʙʨʘʟʮʳ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʣʘʙʦʨʘʪʦʨʥʦ-ʧʦʣʝʚʳʭ ʠʩʧʳʪʘʥʠʡ ʤʘʰʠʥ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʤʘʰʠʥʘ 

ʜʣʷ ʫʙʦʨʢʠ ʣʠʩʪʦʚʦʡ ʤʘʩʩʳ ʦʯʝʩʳʚʘʝʪ ʣʠʩʪʦʚʫʶ ʤʘʩʩʫ ʣʶʮʝʨʥʳ, ʦʪʜʝʣʷʝʪ ʦʪ ʩʪʝʙʣʝʡ ʠ ʟʘʛʨʫʞʘʝʪ ʚ 

ʙʫʥʢʝʨ-ʥʘʢʦʧʠʪʝʣʴ, ʦʜʥʦʚʨʝʤʝʥʥʦ ʩʢʘʰʠʚʘʷ ʩʪʝʙʣʠ ʥʘ ʚʳʩʦʪʝ 8-10 ʩʤ ʩ ʫʢʣʘʜʢʦʡ ʚ ʧʨʦʢʦʩ. ʅʘ 

ʩʪʘʮʠʦʥʘʨʝ ʣʠʩʪʦʚʘʷ ʤʘʩʩʘ ʟʘʛʨʫʞʘʝʪʩʷ ʚ ʙʫʥʢʝʨ ʙʘʨʘʙʘʥʥʦʡ ʩʫʰʠʣʢʠ ʧʨʠ ʘʢʪʠʚʥʦʤ ʧʝʨʝʤʝʰʠʚʘʥʠʠ 

ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʛʝʣʠʦʩʫʰʢʠ ʢʦʣʣʝʢʪʦʨʘ ʠ ʣʠʩʪʦʚʘʷ  ʤʘʩʩʘ ʧʦʜʩʫʰʠʚʘʝʪʩʷ ʜʦ ʦʧʨʝʜʝʣʸʥʥʦʡ  

ʚʣʘʞʥʦʩʪʠ. ʇʨʠʤʝʥʝʥʠʝ ʛʝʣʠʦʢʦʣʣʝʢʪʦʨʘ ʩʥʠʞʘʝʪ ʟʘʪʨʘʪʳ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʥʘ ʩʫʰʢʫ ʚ 1,5-2,0 ʨʘʟʘ.  

ʋʧʘʢʦʚʱʠʢ ʬʘʩʫʝʪ ʣʠʩʪʦʚʫʶ ʤʘʩʩʫ ʣʶʮʝʨʥʳ ʚ ʢʦʥʪʝʡʥʝʨʳ ʠʟ ʧʦʣʠʵʪʠʣʝʥʦʚʦʡ ʧʣʝʥʢʠ, 

ʫʧʘʢʦʚʳʚʘʝʪ ʝʝ ʧʦʜ ʚʘʢʫʫʤ, ʫʣʦʞʝʥʥʳʝ ʚ ʤʝʰʢʠ ʝʤʢʦʩʪʴʶ 25 ʠʣʠ 50 ʢʛ. ʃʠʩʪʴʷ ʩʦʜʝʨʞʘʪ ʚ 6ï10 ʨʘʟ 

ʙʦʣʴʰʝ ʢʘʨʦʪʠʥʘ, ʚ 2ï3 ʨʘʟʘ ʙʦʣʴʰʝ ʧʨʦʪʝʠʥʘ ʠ ʚ 2ï3 ʨʘʟʘ ʤʝʥʴʰʝ ʢʣʝʪʯʘʪʢʠ, ʯʝʤ ʩʪʝʙʣʠ. ʇʨʠ 

ʭʨʘʥʝʥʠʠ ɹɺɼ ʚ ʚʘʢʫʫʤʥʦʡ ʫʧʘʢʦʚʢʝ ʧʦʪʝʨʠ ʢʘʨʦʪʠʥʘ ʠ ʧʨʦʪʝʠʥʘ ʠʩʢʣʶʯʘʶʪʩʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʯʝʩʳʚʘʪʝʣʴ,  ʩʫʰʠʣʴʥʘʷ ʫʩʪʘʥʦʚʢʘ,  ʫʧʘʢʦʚʱʠʢ,  ʣʠʩʪʦʚʘʷ ʤʘʩʩʘ, ʣʶʮʝʨʥʘ,  

ʛʝʣʠʦʢʦʣʣʝʢʪʦʨ,  ʚʘʢʫʫʤ. 

  

ɺʚʝʜʝʥʠʝ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʦʛʦʣʦʚʴʝ ʢʦʨʦʚ ʚ ʈʝʩʧʫʙʣʠʢʝ ʂʘʟʘʭʩʪʘʥ ʥʘʩʯʠʪʳʚʘʝʪ 

8 490,7 ʪʳʩ. ʛʦʣʦʚ, ʠʟ ʥʠʭ ʚ ʭʦʟʷʡʩʪʚʘʭ ʥʘʩʝʣʝʥʠʷ 3 884  ʪʳʩ. ʛʦʣʦʚ,  ʚ ʢʨʝʩʪʴʷʥʩʢʦ-

ʬʝʨʤʝʨʩʢʠʭ ʭʦʟʷʡʩʪʚʘʭ 3 745 ʪʳʩ. ʛʦʣʦʚ, ʘ ʚ ʩʝʣʴʭʦʟʬʦʨʤʠʨʦʚʘʥʠʷʭ 867 ʪʳʩ.ʛʦʣʦʚ. 

ʆʩʥʦʚʥʳʤʠ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ ʤʦʣʦʢʘ ʷʚʣʷʝʪʩʷ ʭʦʟʷʡʩʪʚʘ ʥʘʩʝʣʝʥʠʷ, ʯʴʠ ʢʦʨʦʚʳ 

ʥʝʜʦʧʦʣʫʯʘʶʪ ʩʝʥʘʞ ʠ ʩʠʣʦʩ, ʘ ʧʦʜʜʝʨʞʠʚʘʶʪ ʩʚʦʶ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʴ ʟʘ ʩʯʝʪ ʛʨʫʙʦʛʦ ʩʝʥʘ. 

ʇʨʦʜʫʢʪʠʚʥʦʩʪʴ ʞʠʚʦʪʥʳʭ ʦʯʝʥʴ ʥʠʟʢʘʷ, ʪ.ʢ. ʚ ʢʦʨʤʦʚʦʤ ʨʘʮʠʦʥʝ ʂʈʉ ʦʪʩʫʪʩʪʚʫʶʪ ʩʝʥʘʞ ʠ 

ʩʠʣʦʩ, ʷʚʣʷʶʱʠʝʩʷ ʥʘʠʙʦʣʝʝ ʙʣʠʟʢʠʤʠ ʢ ʟʝʣʝʥʳʤ ʢʦʨʤʘʤ ʧʦ ʧʠʪʘʪʝʣʴʥʦʡ ʮʝʥʥʦʩʪʠ. ʉʨʝʜʥʠʡ 

ʫʜʦʡ ʤʦʣʦʢʘ ʥʘ ʢʦʨʦʚʫ ʩʦʩʪʘʚʣʷʝʪ 2341  ʢʛ [1]. 

ʉ ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ ʥʘʜʦʷ ʤʦʣʦʢʘ ʚ ʨʘʮʠʦʥʘʭ ʢʦʨʦʚ ʠʩʧʦʣʴʟʫʶʪ ʤʥʦʛʦ 

ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʭ ʢʦʨʤʦʚ, ʩʦʜʝʨʞʘʱʠʭ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʢʨʘʭʤʘʣʘ, ʯʪʦ ʯʘʩʪʦ ʧʨʠʚʦʜʠʪ ʢ 
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ʫʭʫʜʰʝʥʠʶ ʟʜʦʨʦʚʴʷ ʢʦʨʦʚ, ʚʧʣʦʪʴ ʜʦ ʠʭ ʛʠʙʝʣʠ. ɺ ʢʦʨʤʘʭ ʪʘʢʞʝ ʥʘʙʣʶʜʘʝʪʩʷ ʜʝʬʠʮʠʪ 

ʢʘʨʦʪʠʥʘ, ʯʪʦ ʪʘʢʞʝ ʥʝʛʘʪʠʚʥʦ ʚʣʠʷʝʪ ʥʘ ʠʭ ʟʜʦʨʦʚʴʝ. ʈʝʰʝʥʠʝ ʧʨʦʙʣʝʤʳ ʥʦʨʤʘʣʠʟʘʮʠʠ 

ʧʠʱʝʚʘʨʝʥʠʷ ʫ ʢʦʨʦʚ ʩ ʚʳʩʦʢʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ ʧʨʝʜʩʪʘʚʣʷʝʪ ʜʣʷ ʧʨʘʢʪʠʢʦʚ ʩʣʦʞʥʫʶ 

ʟʘʜʘʯʫ, ʪ.ʢ. ʪʨʝʙʫʝʪ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʚʩʝʭ ʵʪʘʧʦʚ ʚʳʨʘʱʠʚʘʥʠʷ, ʟʘʛʦʪʦʚʢʠ 

ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʨʤʦʚ. ʆʜʠʥ ʠʟ ʧʫʪʝʡ ʫʣʫʯʰʝʥʠʷ ʩʠʪʫʘʮʠʠ - ʵʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʨʘʮʠʦʥʝ 

ʢʦʨʦʚ ʙʝʣʢʦʚʦ-ʚʠʪʘʤʠʥʥʦʡ ʜʦʙʘʚʢʠ (ɹɺɼ) ʚ ʚʠʜʝ ʩʝʥʘʞʘ, ʪʨʘʚʷʥʦʡ ʤʫʢʠ  ʠ  ʛʨʘʥʫʣ [2]. 

ɹʝʣʢʦʚʦ-ʚʠʪʘʤʠʥʥʘʷ ʜʦʙʘʚʢʘ (ɹɺɼ) ï ʦʜʥʦʨʦʜʥʘʷ ʩʤʝʩʴ ʚʳʩʦʢʦʙʝʣʢʦʚʳʭ ʢʦʨʤʦʚ, 

ʤʠʥʝʨʘʣʴʥʳʭ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʘʷ ʜʣʷ ʦʙʦʛʘʱʝʥʠʷ 

ʢʦʤʙʠʢʦʨʤʦʚ ʠ ʢʦʨʤʦʩʤʝʩʝʡ ʧʨʦʪʝʠʥʦʤ, ʤʘʢʨʦ-ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʘʤʠ, ʚʠʪʘʤʠʥʘʤʠ ʠ ʜʨʫʛʠʤʠ 

ʚʝʱʝʩʪʚʘʤʠ. ʉʦʩʪʘʚ ɹɺɼ ʜʦʣʞʝʥ ʙʳʪʴ ʪʘʢʠʤ, ʯʪʦʙʳ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʚ ʢʦʨʤʦʩʤʝʩʴ ʞʠʚʦʪʥʳʝ 

ʙʳʣʠ ʙʳ ʦʙʝʩʧʝʯʝʥʳ ʚʩʝʤʠ ʥʝʦʙʭʦʜʠʤʳʤʠ ʧʠʪʘʪʝʣʴʥʳʤʠ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʤʠ 

ʚʝʱʝʩʪʚʘʤʠ. 

ɺ ʂʘʟʘʭʩʪʘʥʝ ʥʘʠʙʦʣʝʝ ʮʝʥʥʦʡ ʠʟ ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚ (ʣʶʮʝʨʥʘ, ʢʣʝʚʝʨ, ʵʩʧʘʨʮʝʪ, 

ʜʦʥʥʠʢ ʠ ʜʨ.) ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʧʨʦʪʝʠʥʘ, ʢʘʨʦʪʠʥʘ, ʚʠʪʘʤʠʥʦʚ ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʚʝʱʝʩʪʚ 

ʷʚʣʷʝʪʩʷ ʣʶʮʝʨʥʘ. ɽʝ ʥʘʟʳʚʘʶʪ ʢʦʨʦʣʝʚʦʡ ʢʦʨʤʦʚʳʭ ʢʫʣʴʪʫʨ [3]. ɿʝʣʝʥʘʷ ʤʘʩʩʘ ʝʝ ʧʨʠʛʦʜʥʘ 

ʜʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʙʝʣʢʦʚʦ-ʚʠʪʘʤʠʥʥʦʡ ʤʫʢʠ, ʩʝʥʘ, ʩʠʣʦʩʘ, ʩʝʥʘʞʘ, ʛʨʘʥʫʣ ʠ ʙʨʠʢʝʪʦʚ, 

ʧʨʦʪʝʠʥʦʚʳʭ ʢʦʥʮʝʥʪʨʘʪʦʚ ʠ ʪ.ʜ.  ɺ ʨʝʩʧʫʙʣʠʢʝ  ʥʘʤʝʯʝʥʦ ʫʚʝʣʠʯʠʪʴ ʧʦʩʝʚʥʳʝ ʧʣʦʱʘʜʝʡ 

ʧʦʜ ʵʪʫ ʢʫʣʴʪʫʨʫ ʙʦʣʝʝ 3,4 ʤʣʥ.ʛʘ.  

ʊʨʘʚʷʥʘʷ ʤʫʢʘ ï ʵʪʦ ʮʝʥʥʳʡ ʙʝʣʢʦʚʦ-ʚʠʪʘʤʠʥʥʳʡ ʧʨʦʜʫʢʪ, ʧʦʣʫʯʝʥʥʳʡ ʧʫʪʝʤ 

ʠʩʢʫʩʩʪʚʝʥʥʦʡ ʩʫʰʢʠ ʠ ʜʨʦʙʣʝʥʠʷ ʩʚʝʞʝʩʢʦʰʝʥʥʳʭ ʪʨʘʚ. ɽʝ ʠʩʧʦʣʴʟʫʶʪ ʚ ʢʘʯʝʩʪʚʝ ɹɺɼ ʢ 

ʢʦʨʤʘʤ ʜʣʷ ʚʩʝʭ ʚʠʜʦʚ ʞʠʚʦʪʥʳʭ. ɺ ʨʘʮʠʦʥʘʭ ʢʦʨʦʚ ʝʛʦ ʤʦʞʥʦ ʟʘʤʝʥʠʪʴ ʜʦ 40% ʟʝʨʥʦʚʳʭ 

ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʭ ʢʦʨʤʦʚ. ɺ ʩʦʩʪʘʚ ʢʦʤʙʠʢʦʨʤʦʚ ʜʣʷ ʩʚʠʥʝʡ ʚʢʣʶʯʘʶʪ 10-15% ʪʨʘʚʷʥʦʡ 

ʤʫʢʠ, ʜʣʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʪʠʮʳ ï 3-5%, ʜʣʷ ʢʨʦʣʠʢʦʚ ï ʜʦ 10%. 

ɺʦ ʚʨʝʤʝʥʘ ʉʉʉʈ ʜʣʷ  ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʪʨʘʚʷʥʦʡ ʤʫʢʠ ʧʨʠʤʝʥʷʣʠ ʢʦʤʧʣʝʢʩ ʤʘʰʠʥ, 

ʦʙʦʨʫʜʦʚʘʥʠʷ: ɸɺʄ-0,4, ɸɺʄ-0,65 ʠ ɸɺʄ-1,5, ʠʤʝʶʱʠʭ ʦʙʱʫʶ ʤʘʩʩʫ 13,5-36,0 ʪ. [4 ]. 

ʂ ʥʝʜʦʩʪʘʪʢʘʤ ʵʪʦʛʦ ʩʧʦʩʦʙʘ ʷʚʣʷʶʪʩʷ ʚʳʩʦʢʘʷ ʪʘʢʞʝ ʵʥʝʨʛʦʝʤʢʦʩʪʴ ʧʨʦʮʝʩʩʦʚ 

ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʤʫʢʠ. ʅʘ 1 ʪ ʚʠʪʘʤʠʥʥʦʡ ʪʨʘʚʷʥʦʡ ʤʫʢʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʩʭʦʜʥʦʡ 

ʚʣʘʞʥʦʩʪʠ ʨʘʩʭʦʜʫʝʪʩʷ ʦʪ 130 ʜʦ 470 ʢʛ ʜʠʟʪʦʧʣʠʚʘ, 85-170 ʢɺʪ.ʯ. ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ. [5]. 

ʊʨʘʚʷʥʫʶ ʤʫʢʫ ʠ ʛʨʘʥʫʣʳ  ʧʨʠʛʦʪʘʚʣʠʚʘʶʪ ʚ ʚʝʩʝʥʥʝ-ʣʝʪʥʠʡ ʧʝʨʠʦʜ, ʘ ʠʩʧʦʣʴʟʫʶʪ 

ʧʨʝʠʤʫʱʝʩʪʚʦ ʚ ʦʩʝʥʥʝ-ʟʠʤʥʠʭ ʨʘʮʠʦʥʘʭ, ʪ.ʝ. ʩ ʤʦʤʝʥʪʘ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʜʦ ʩʢʘʨʤʣʠʚʘʥʠʷ 

ʧʨʦʭʦʜʠʪ 7-9 ʤʝʩʷʮʝʚ. ʇʨʠ ʦʙʳʯʥʳʭ ʩʧʦʩʦʙʘʭ ʭʨʘʥʝʥʠʷ ʪʨʘʚʷʥʦʡ ʤʫʢʠ ʜʘʞʝ ʧʨʠ ʟʘʪʘʨʠʚʘʥʠʠ ʝʝ ʚ 

ʙʫʤʘʞʥʳʝ ʤʝʰʢʠ ʧʦʪʝʨʠ ʢʘʨʦʪʠʥʘ ʩʦʩʪʘʚʣʷʶʪ 50-70%, ʘ ʛʨʘʥʫʣ ï 50% [4]. ʂʘʨʦʪʠʥ ʨʘʟʨʫʰʘʝʪʩʷ 

ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʢʠʩʣʝʥʠʷ ʢʠʩʣʦʨʦʜʦʤ ʚʦʟʜʫʭʘ, ʘ ʫʩʠʣʠʚʘʶʪ ʦʢʠʩʣʠʪʝʣʴʥʳʝ ʧʨʦʮʝʩʩʳ 

ʧʦʚʳʰʝʥʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ, ʩʚʝʪ, ʚʣʘʛʘ ʠ ʪ.ʜ. 

ʊʨʘʚʷʥʫʶ ʤʫʢʫ ʚ ʨʘʮʠʦʥʘʭ ʩʚʠʥʝʡ ʠ ʧʪʠʮʳ ʠʩʧʦʣʴʟʫʶʪ ʚ ʦʛʨʘʥʠʯʝʥʥʦʤ ʢʦʣʠʯʝʩʪʚʝ 

(ʥʝ ʙʦʣʝʝ 5-7%) ʠʟ-ʟʘ ʩʨʘʚʥʠʪʝʣʴʥʦ ʚʳʩʦʢʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʢʣʝʪʯʘʪʢʠ, ʢʦʪʦʨʘʷ ʚ ʦʙʳʯʥʦʡ 

ʪʨʘʚʷʥʦʡ ʤʫʢʝ ʩʦʩʪʘʚʣʷʝʪ 25-30%. ʏʘʩʪʦ ʢʣʝʪʯʘʪʢʘ, ʢʦʪʦʨʫʶ ʧʪʠʮʘ ʥʝ ʧʝʨʝʚʘʨʠʚʘʝʪ ʩʦʚʩʝʤ, ʘ 

ʩʚʠʥʴʠ ï ʧʣʦʭʦ, ʥʝ ʧʦʟʚʦʣʷʝʪ ʧʦʣʥʦʩʪʴʶ ʩʙʘʣʘʥʩʠʨʦʚʘʪʴ ʨʘʮʠʦʥʳ ʧʦ ʢʘʨʦʪʠʥʫ, ʜʨʫʛʠʤ 

ʚʠʪʘʤʠʥʘʤ ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʘʤ, ʪʘʢ ʢʘʢ ʝʝ ʩʦʜʝʨʞʘʥʠʝ ʚ ʨʘʮʠʦʥʝ ʧʨʝʚʳʰʘʝʪ ʜʦʧʫʩʪʠʤʳʝ 

ʥʦʨʤʳ [6 ]. 

ɺ 90-ʝ ʛʦʜʳ ʮʝʥʘ ʥʘ ɻʉʄ ʠ ʪʘʨʠʬʳ ʥʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ ʚʳʨʦʩʣʠ. ʉʝʨʠʡʥʳʡ ʚʳʧʫʩʢ 

ʩʫʰʠʣʢʠ ʪʠʧʘ ɸɺʄ ʚ ʇʨʠʙʘʣʪʠʢʝ ʙʳʣ ʧʨʝʢʨʘʱʝʥ. ɺ ʂʘʟʘʭʩʪʘʥʝ ʙʳʣʘ ʧʨʠʚʘʪʠʟʘʮʠʷ ʩʦʚʭʦʟʦʚ 

ʠ ʢʦʣʭʦʟʦʚ. ʄʥʦʛʠʝ ʭʦʟʷʡʩʪʚʘ ʩʜʘʣʠ ʚ çʏʝʨʤʝʪè ʚʩʝ ʘʛʨʝʛʘʪʳ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ  ʚʠʪʘʤʠʥʥʦ-

ʪʨʘʚʷʥʦʡ ʤʫʢʠ ʠ  ʧʨʠʛʦʪʦʚʣʝʥʠʝ ɺʊʄ ʚ ʈʝʩʧʫʙʣʠʢʝ ʙʳʣ ʧʨʝʢʨʘʱʝʥ. 

ɺ ʅʇʎ ʘʛʨʦʠʥʞʝʥʝʨʠʠ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʩʧʦʩʦʙ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʚʠʪʘʤʠʥʥʦ-ʪʨʘʚʷʥʦʡ 

(ʩʝʥʥʦʡ) ʤʫʢʠ [7]. ʉʧʦʩʦʙ ʚʢʣʶʯʘʝʪ ʩʢʘʰʠʚʘʥʠʝ ʪʨʘʚ ʩ ʫʢʣʘʜʢʦʡ ʚ ʧʨʦʢʦʩ ʠ ʩʫʰʢʫ ʜʦ 

ʚʣʘʞʥʦʩʪʠ 30-35%, ʧʦʜʙʦʨ ʪʨʘʚ ʩ ʧʨʦʢʦʩʘ ʩ ʠʟʤʝʣʴʯʝʥʠʝʤ ʠʭ ʥʘ 200-300 ʤʤ, ʧʦʛʨʫʟʢʘ ʚ 

ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʨʝʜʩʪʚʘ ʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʘ ʧʦʜ ʥʘʚʝʩ, ʚʳʩʫʰʠʚʘʥʠʝ ʪʨʘʚ ʥʘ ʤʘʣʦʛʘʙʘʨʠʪʥʦʤ 

ʧʦʜʩʪʦʞʥʦʤ ʢʘʥʘʣʝ ʜʦ ʚʣʘʞʥʦʩʪʠ 12-14%, ʜʘʣʝʝ ʠʟʤʝʣʴʯʝʥʠʝ ʩʝʥʘ ʪʨʘʚ ʚ ʙʝʟʨʝʰʝʪʥʦʤ 

ʠʟʤʝʣʴʯʠʪʝʣʝ ʥʘ ʦʪʨʝʟʢʠ ʜʦ 20-30 ʤʤ, ʩʝʧʘʨʠʨʦʚʘʥʠʷ ʤʝʣʢʦ ʠʟʤʝʣʴʯʝʥʥʦʡ ʣʠʩʪʦʚʦʡ ʯʘʩʪʠ 

ʪʨʘʚ ʠ ʝʝ ʠʟʤʝʣʴʯʝʥʠʝ ʚ ʤʫʢʫ ʚ ʨʝʰʝʪʥʦʤ ʠʟʤʝʣʴʯʠʪʝʣʝ ʛʨʫʙʳʭ ʢʦʨʤʦʚ. ʇʨʠ ʵʪʦʤ  ʚʩʝ 
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ʦʧʝʨʘʮʠʠ ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʟʘ 12-15 ʯʘʩʦʚ, ʦʞʠʜʘʝʤʳʝ ʧʦʪʝʨʠ ʢʘʨʦʪʠʥʘ ʠ ʚʠʪʘʤʠʥʦʚ ʩʦʩʪʘʚʠʪ 

ʦʢʦʣʦ 30%. ʉʧʦʩʦʙ ʧʦʟʚʦʣʷʝʪ ʛʦʪʦʚʠʪʴ ʩʝʥʥʦʡ ʤʫʢʠ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʜʦ 250 ʤʛ/ʢʛ ʢʘʨʦʪʠʥʘ. 

ʅʝʜʦʩʪʘʪʢʦʤ ʪʝʭʥʦʣʦʛʠʠ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʩʝʥʥʦʡ ʤʫʢʠ ʠ ʛʨʘʥʫʣ ʷʚʣʷʶʪʩʷ: ʧʦʪʝʨʠ, 

ʩʦʩʪʘʚʣʷʶʱʠʝ ʜʦ 10-15% ʧʨʦʪʝʠʥʘ ʠ ʢʘʨʦʪʠʥʘ 30- 40% ʧʨʠ ʭʨʘʥʝʥʠʠ ʚ ʪʝʯʝʥʠʝ 6-9 ʤʝʩʷʮʝʚ 

ʜʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʢʦʤʙʠʢʦʨʤʦʚ ʠ ʙʦʣʴʰʠʝ ʟʘʪʨʘʪʳ ʥʘ ʩʫʰʢʫ ʩʝʥʘ ʠ ʠʟʤʝʣʴʯʝʥʠʝ ʤʘʩʩʳ ʚ 

ʤʫʢʫ. ɹʘʣʛʘʙʘʝʚ ʄ.ɸ. (2010) ʨʘʟʨʘʙʦʪʘʣ ʫʩʪʨʦʡʩʪʚʦ ʜʣʷ ʧʦʜʙʦʨʘ ʦʩʳʧʘʚʰʝʡʩʷ ʤʘʩʩʳ ʣʶʮʝʨʥʳ ʚ 

ʝʤʢʦʩʪʴ ʧʨʠ ʧʨʝʩʩʦʚʘʥʠʠ ʨʫʣʦʥʥʳʤʠ ʚʘʣʴʮʦʚʳʤʠ ʧʨʝʩʩ-ʧʦʜʙʦʨʱʠʢʘʤʠ [8].  ʉʦʙʨʘʥʥʳʝ ʣʠʩʪʴʷ ʠ 

ʩʦʮʚʝʪʠʷ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʜʣʷ ʢʦʨʤʣʝʥʠʷ ʞʠʚʦʪʥʳʭ ʠ ʧʪʠʮ. 

ɻʠʧʦʪʝʟʘ ʧʣʘʥʠʨʫʝʤʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʡ  ʙʝʣʢʦʚʦ-

ʚʠʪʘʤʠʥʥʦʡ ʜʦʙʘʚʢʠ. ɺ ʦʙʳʯʥʦʡ ʪʨʘʚʷʥʦʡ ʤʫʢʝ ʠʟ ʮʝʣʴʥʳʭ ʨʘʩʪʝʥʠʡ ʩʦʜʝʨʞʘʥʠʝ ʢʣʝʪʯʘʪʢʠ 

ʩʦʩʪʘʚʠʪ 25-30%, ʢʦʪʦʨʫʶ ʚ ʨʘʮʠʦʥʘʭ ʧʪʠʮ ʠ ʩʚʠʥʝʡ ʠʩʧʦʣʴʟʫʶʪ ʚ ʦʛʨʘʥʠʯʝʥʥʦʤ 

ʢʦʣʠʯʝʩʪʚʝ, ʥʝ ʙʦʣʝʝ 5-7%  [6]. 

ʉʥʠʞʝʥʠʝ ʢʣʝʪʯʘʪʢʠ ʚ ʩʳʨʴʝ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʬʨʘʢʮʠʦʥʥʦʡ ʫʙʦʨʢʦʡ ʣʠʩʪʴʝʚ ʠ ʩʪʝʙʣʝʡ 

ʧʦ ʦʪʜʝʣʴʥʦʩʪʠ. ʄʥʦʛʠʤʠ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʣʠʩʪʴʷʭ ʢʘʨʦʪʠʥʘ ʩʦʜʝʨʞʠʪʩʷ 

ʙʦʣʴʰʝ ʚ 6-10 ʨʘʟ, ʧʨʦʪʝʠʥʘ ʚ 2-3 ʨʘʟʘ, ʘ ʢʣʝʪʯʘʪʢʠ ï ʚ 2-3 ʨʘʟʘ ʤʝʥʴʰʝ, ʯʝʤ ʚ ʩʪʝʙʣʷʭ [6]. 

ʆʪʩʶʜʘ ʩʣʝʜʫʝʪ, ʯʪʦ ʠʟ ʣʠʩʪʴʝʚ ʮʝʣʝʩʦʦʙʨʘʟʥʝʝ ʛʦʪʦʚʠʪʴ ʙʝʣʢʦʚʦ-ʚʠʪʘʤʠʥʥʫʶ ʜʦʙʘʚʢʫ, ʘ ʠʟ 

ʩʪʝʙʣʝʡ ï ʩ ʙʦʣʴʰʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʢʣʝʪʯʘʪʢʠ ʧʨʠʛʦʪʘʚʣʠʚʘʪʴ ʢʦʨʤ ʜʣʷ ʞʚʘʯʥʳʭ ʞʠʚʦʪʥʳʭ. 

ʇʦʩʣʝʜʥʠʝ ʢʣʝʪʯʘʪʢʫ ʧʝʨʝʚʘʨʠʚʘʶʪ ʭʦʨʦʰʦ, ʘ ʧʨʠ ʩʢʘʨʤʣʠʚʘʥʠʠ ʚ ʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ 

ʙʫʜʝʪ ʧʦʣʥʦʩʪʴʶ ʫʜʦʚʣʝʪʚʦʨʝʥʘ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʢʘʨʦʪʠʥʝ ʠ ʧʨʦʪʝʠʥʝ  ʠ ʜʨʫʛʠʭ ʚʠʪʘʤʠʥʘʭ. 

ɹɺɼ ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʩʫʰʠʪʴ ʜʦ ʦʧʨʝʜʝʣʝʥʥʦʡ ʚʣʘʞʥʦʩʪʠ ʠ ʦʙʨʘʙʦʪʘʪʴ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʯʪʦ ʤʦʞʥʦ ʙʳʣʦ ʭʨʘʥʠʪʴ ʚ ʪʝʯʝʥʠʝ ʛʦʜʘ ʙʝʟ ʩʥʠʞʝʥʠʷ ʝʝ ʢʘʯʝʩʪʚʘ. ɼʣʷ ʵʪʦʡ ʮʝʣʠ ʧʦʜʭʦʜʠʪ 

ʩʧʦʩʦʙ ʭʨʘʥʝʥʠʷ ʧʨʦʜʫʢʮʠʠ ʚʘʢʫʫʤʥʦʡ  ʫʧʘʢʦʚʢʝ. 

ɿʥʘʯʠʤʦʩʪʴ ʨʘʙʦʪʳ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʙʫʜʫʪ ʨʘʟʨʘʙʦʪʘʥʳ ʪʝʭʥʦʣʦʛʠʷ ʠ 

ʪʝʭʥʠʯʝʩʢʠʝ ʠ ʠʟʛʦʪʦʚʣʝʥʳ ʜʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʙʝʣʢʦʚʦ-ʚʠʪʘʤʠʥʥʦʡ ʜʦʙʘʚʢʠ (ɹɺɼ) ʠʟ 

ʣʠʩʪʦʚʦʡ ʤʘʩʩʳ ʙʦʙʦʚʳʭ ʪʨʘʚ ʩ ʜʦʩʫʰʠʚʘʥʠʝʤ ʜʦ ʟʘʜʘʥʥʦʡ ʚʣʘʞʥʦʩʪʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʛʝʣʠʦʢʦʣʣʝʢʪʦʨʘ, ʫʧʘʢʦʚʢʦʡ ʜʣʷ ʭʨʘʥʝʥʠʷ ʧʦʜ ʚʘʢʫʫʤ ʚ ʤʷʛʢʠʝ ʢʦʥʪʝʡʥʝʨʘ ʝʤʢʦʩʪʴʶ 25õ50 

ʢʛ. ɹʫʜʫʪ ʧʨʦʚʝʜʝʥʳ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʠ ʧʨʠʸʤʦʯʥʳʝ ʠʩʧʳʪʘʥʠʷ ʦʧʳʪʥʳʭ ʦʙʨʘʟʮʦʚ  

ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ, ʦʧʫʙʣʠʢʦʚʘʥʳ  ʩʪʘʪʴʠ ʚ ʨʝʮʝʥʟʠʨʫʝʤʳʭ ʥʘʫʯʥʳʭ ʠʟʜʘʥʠʷʭ, ʠʟʜʘʥʳ 

ʨʝʢʦʤʝʥʜʘʮʠʠ ʠ ʧʦʜʘʥʘ ʟʘʷʚʢʘ ʥʘ ʧʦʣʫʯʝʥʠʝ ʧʘʪʝʥʪʘ ʈʂ ʥʘ ʠʟʦʙʨʝʪʝʥʠʝ. ɹɺɼ ʤʦʞʝʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʩʢʘʨʤʣʠʚʘʥʠʷ ʜʦʡʥʳʭ ʂʈʉ, ʦʚʝʮ, ʢʦʟ, ʣʦʰʘʜʝʡ. ʊʘʢʞʝ ʩʣʫʞʠʪ ʢʦʨʤʦʤ 

ʜʣʷ ʩʚʠʥʝʡ, ʢʨʦʣʠʢʦʚ, ʧʪʠʮʳ ʠ ʪ.ʜ. 

ʎʝʣʝʚʳʝ ʧʦʪʨʝʙʠʪʝʣʠ ɹɺɼ ï ʘʛʨʦʬʦʨʤʠʨʦʚʘʥʠʷ, ʤʘʣʳʝ ʬʝʨʤʝʨʩʢʠʝ ʭʦʟʷʡʩʪʚʘ ʠ 

ʭʦʟʷʡʩʪʚʘ ʥʘʩʝʣʝʥʠʷ. ʇʨʠ ʟʘʛʦʪʦʚʢʝ ɹɺɼ ʠʟ ʣʠʩʪʦʚʦʡ ʤʘʩʩʳ ʣʶʮʝʨʥʳ ʙʝʟ ʛʨʫʙʳʭ ʩʪʝʙʣʝʡ, 

ʫʧʘʢʦʚʘʥʥʳʭ ʚ ʤʷʛʢʠʝ ʧʦʣʠʵʪʠʣʝʥʦʚʳʝ ʢʦʥʪʝʡʥʝʨʳ ʩ ʚʘʢʫʫʤʠʨʦʚʘʥʠʝʤ, ʧʦʚʳʰʘʝʪʩʷ 

ʢʘʯʝʩʪʚʦ ʢʦʨʤʘ, ʢʦʪʦʨʳʡ ʥʝ ʪʨʝʙʫʝʪ ʠʟʤʝʣʴʯʝʥʠʷ ʠ ʨʘʟʜʘʸʪʩʷ ʞʠʚʦʪʥʳʤ ʚ ʩʚʝʞʝʤ ʚʠʜʝ 

ʚʨʘʩʩʳʧʥʫʶ. ʂʦʥʪʝʡʥʝʨʳ ʩ ɹɺɼ ʤʦʛʫʪ ʭʨʘʥʠʪʴʩʷ ʥʝʦʛʨʘʥʠʯʝʥʥʦʝ ʚʨʝʤʷ ʠ 

ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʪʴʩʷ ʥʘ ʣʶʙʳʝ ʨʘʩʩʪʦʷʥʠʷ, ʪ.ʢ. ʦʥʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʟʘʢʣʘʜʳʚʘʶʪʩʷ ʚ 

ʪʨʘʥʩʧʦʨʪʥʳʝ ʤʝʰʢʠ ʝʤʢʦʩʪʴʶ 25õ50 ʢʛ, ʥʝ ʪʨʝʙʫʶʪ ʩʧʝʮʠʘʣʴʥʳʭ ʧʦʛʨʫʟʯʠʢʦʚ. 

ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ.  ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʦʯʝʩʳʚʘʥʠʷ ʣʠʩʪʦʚʦʡ ʤʘʩʩʳ, 

ʚʳʩʫʰʠʚʘʥʠʷ ʜʣʷ ʦʧʨʝʜʝʣʝʥʥʦʡ ʚʣʘʞʥʦʩʪʠ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʛʝʣʠʦʩʫʰʢʠ ʠ ʫʧʘʢʦʚʢʠ ʚ 

ʚʘʢʫʫʤʠʨʫʝʤʳʝ ʢʦʥʪʝʡʥʝʨʳ. 

ʇʨʝʜʤʝʪ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɿʘʢʦʥʦʤʝʨʥʦʩʪʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʚʣʠʷʥʠʝ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ 

ʧʘʨʘʤʝʪʨʦʚ ʦʯʝʩʳʚʘʪʝʣʷ, ʩʫʰʠʣʴʥʦʡ ʫʩʪʘʥʦʚʢʠ ʠ ʫʧʘʢʦʚʱʠʢʘ ʣʠʩʪʦʚʦʡ ʤʘʩʩʳ ʥʘ 

ʢʘʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ɹɺɼ. 

ʎʝʣʴ ï- ʈʘʟʨʘʙʦʪʢʘ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʜʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʛʝʣʠʦʩʫʰʠʣʢʠ ʙʝʣʢʦʚʦ-ʚʠʪʘʤʠʥʥʦʡ ʜʦʙʘʚʢʠ ʠʟ ʣʠʩʪʦʚʦʡ ʤʘʩʩʳ ʣʶʮʝʨʥʳ ʚ ʚʘʢʫʫʤ-ʫʧʘʢʦʚʢʝ. 

ɿʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʡ 

2024 ʛʦʜ ï ɸʥʘʣʠʟ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʣʠʪʝʨʘʪʫʨʳ ʧʘʪʝʥʪʥʳʭ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ ʧʦ ʪʝʭʥʠʯʝʩʢʠʤ ʩʨʝʜʩʪʚʦʤ ʜʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʙʝʣʢʦʚʦ- ʚʠʪʘʤʠʥʥʦʡ ʜʦʙʘʚʢʠ (ɹɺɼ) ʠʟ 

ʣʠʩʪʦʚʦʡ ʤʘʩʩʳ ʣʶʮʝʨʥʳ ʚ ʚʘʢʫʫʤ-ʫʧʘʢʦʚʢʝ. 

ʆʙʦʩʥʦʚʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʨʘʙʦʯʠʭ ʦʨʛʘʥʦʚ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ (ʦʯʝʩʳʚʘʪʝʣʷ, ʙʘʨʘʙʘʥʥʦʡ 
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ʩʫʰʠʣʢʠ ʠ ʚʘʢʫʫʤ ʫʧʘʢʦʚʱʠʢʘ) ʜʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ɹɺɼ ʠʟ ʣʠʩʪʦʚʦʡ ʤʘʩʩʳ ʚ ʚʘʢʫʫʤ-ʫʧʘʢʦʚʢʝ. 

ʈʘʟʨʘʙʦʪʢʘ ʪʝʭʥʠʯʝʩʢʠʭ ʪʨʝʙʦʚʘʥʠʡ ʠ ʯʝʨʪʝʞʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʥʘ ʠʟʛʦʪʦʚʣʝʥʠʝ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʦʙʨʘʟʮʦʚ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ.  

2025 ʛʦʜ ï ʀʟʛʦʪʦʚʣʝʥʠʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʦʙʨʘʟʮʦʚ  ʤʘʰʠʥ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʠ 

ʧʨʦʚʝʜʝʥʠʝ ʠʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʠʩʧʳʪʘʥʠʡ.  

2026 ʛʦʜ  ï ʈʘʟʨʘʙʦʪʢʘ ʪʝʭʥʠʯʝʩʢʠʭ ʟʘʜʘʥʠʡ ʠ ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʥʘ ʦʧʳʪʥʳʝ 

ʦʙʨʘʟʮʳ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʜʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ɹɺɼ.   

ʈʘʟʨʘʙʦʪʢʘ ʪʝʭʥʠʯʝʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ (ʂɼ, ʪʝʭʥʠʯʝʩʢʠʡ ʧʘʩʧʦʨʪ, ʠʥʩʪʨʫʢʮʠʷ ʧʦ 

ʵʢʩʧʣʫʘʪʘʮʠʠ. ɿʘʢʫʧ ʤʘʪʝʨʠʘʣʦʚ ʠ ʢʦʤʧʣʝʢʪʫʶʱʠʭ ʥʘ ʠʟʛʦʪʦʚʣʝʥʠʝ ʦʧʳʪʥʳʭ ʦʙʨʘʟʮʦʚ 

ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʜʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʝ ɹɺɼ ʩ ʜʦʨʘʙʦʪʢʦʡ ʠʭ ʢʦʥʩʪʨʫʢʮʠʠ ʠʟ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ 

ʤʘʰʠʥ.  

ʇʨʦʚʝʜʝʥʠʝ ʧʨʠʝʤʦʯʥʳʭ ʠʩʧʳʪʘʥʠʡ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʜʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ɹɺɼ ʠ 

ʦʬʦʨʤʣʝʥʠʝ ʧʨʦʪʦʢʦʣʦʚ ʧʨʠʸʤʦʯʥʳʭ ʠʩʧʳʪʘʥʠʠ. ʆʬʦʨʤʣʝʥʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʧʨʠʤʝʥʝʥʠʶ 

ɹɺɼ ʚ ʭʦʟʷʡʩʪʚʘʭ ʈʂ.  

ʅʘʫʯʥʘʷ ʥʦʚʠʟʥʘ ï ʜʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʙʝʣʢʦʚʦ-ʚʠʪʘʤʠʥʥʦʡ ʜʦʙʘʚʢʠ ʧʨʠʤʝʥʷʝʪʩʷ 

ʣʠʩʪʦʚʘʷ ʤʘʩʩʘ ʣʶʮʝʨʥʳ, ʚ ʢʦʪʦʨʳʭ ʢʘʨʦʪʠʥʘ ʩʦʜʝʨʞʠʪʩʷ ʙʦʣʴʰʝ ʚ 6-10 ʨʘʟ, ʧʨʦʪʝʠʥʘ ʚ 2-3 ʨʘʟʘ, 

ʢʣʝʪʯʘʪʢʠ ï ʚ 2-3 ʨʘʟʘ ʤʝʥʴʰʝ, ʯʝʤ ʚ ʩʪʝʙʣʝʚʦʡ ʯʘʩʪʠ.  

ɼʣʷ ʵʪʦʛʦ ʣʠʩʪʦʚʘʷ ʤʘʩʩʘ ʣʶʮʝʨʥʳ ʚ ʬʘʟʝ ʙʫʪʦʥʠʟʘʮʠʠ ʫʙʠʨʘʝʪʩʷ ʥʘ ʢʦʨʥʶ ʛʨʝʙʝʥʢʘʤʠ 

ʦʯʝʩʳʚʘʪʝʣʷ, ʟʘʛʨʫʞʘʝʪʩʷ ʚ ʙʫʥʢʝʨ, ʧʨʦʚʝʪʨʠʚʘʷʩʴ, ʪʨʘʥʩʧʦʨʪʠʨʫʝʪʩʷ ʢ ʤʝʩʪʫ ʩʫʰʢʠ. 

ʆʜʥʦʚʨʝʤʝʥʥʦ ʩʪʝʙʣʠ ʩʢʘʰʠʚʘʶʪʩʷ ʠ ʫʢʣʘʜʳʚʘʶʪʩʷ ʚ ʧʨʦʢʦʩ ʜʣʷ ʜʦʩʫʰʠʚʘʥʠʷ ʥʘ ʩʝʥʦ. ʅʘ 

ʩʪʘʮʠʦʥʘʨʝ ʣʠʩʪʦʚʘʷ ʤʘʩʩʘ ʜʦʩʫʰʠʚʘʝʪʩʷ ʜʦ ʟʘʜʘʥʥʦʡ ʚʣʘʞʥʦʩʪʠ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʛʝʣʠʦʩʫʰʢʠ ʠ 

ʫʧʘʢʦʚʳʚʘʝʪʩʷ ʚ ʚʘʢʫʫʤ-ʫʧʘʢʦʚʢʫ. ɹɺɼ ʚʳʩʦʢʦʛʦ ʢʘʯʝʩʪʚʘ ʚ ʫʧʘʢʦʚʢʝ ʤʘʩʩʦʡ 25 ʠ 50 ʢʛ 

ʩʦʭʨʘʥʷʝʪʩʷ ʚ ʘʥʘʵʨʦʙʥʳʭ ʫʩʣʦʚʠʷʭ, ʙʝʟ ʧʦʪʝʨʠ ʢʘʯʝʩʪʚʘ ʜʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʄʝʪʦʜʠʢʘ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʦʯʝʩʳʚʘʪʝʣʷ ʥʘ ʧʨʠʤʝʥʝʥʠʠ ʠ  ʦʩʥʦʚʥʳʭ ʧʦʣʦʞʝʥʠʡ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʤʝʭʘʥʠʢʠ, ʪʝʦʨʠʠ 

ʤʝʭʘʥʠʟʤʦʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʤʘʰʠʥ. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʷʪʩʷ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʢʣʘʩʩʠʯʝʩʢʦʛʦ ʤʝʪʦʜʘ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʠʩʧʦʣʴʟʫʶʪʩʷ  ʤʝʪʦʜʳ ʪʝʥʟʦʤʝʪʨʠʨʦʚʘʥʠʷ, ʦʮʝʥʢʘ 

ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʦʚʦʜʠʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʦʨʤʘʪʠʚʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ. 

ʆʮʝʥʢʘ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʚʦʜʠʪʩʷ ʤʝʪʦʜʘʤʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʩʪʘʪʠʩʪʠʢʠ. ʇʨʠ 

ʨʘʩʯʝʪʘʭ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʨʦʛʨʘʤʤʥʳʝ ʩʨʝʜʩʪʚʘ Excel ʠ Statistika. 

ʇʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʠʩʧʳʪʘʥʠʷʭ ʦʯʝʩʳʚʘʪʝʣʷ ʣʠʩʪʦʚʦʡ ʤʘʩʩʳ ʣʶʮʝʨʥʳ ʧʨʦʚʦʜʠʣʠ 

ʤʝʪʦʜʳ ʦʧʨʝʜʝʣʝʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ɻʆʉʊ [9]: 

ʇʦʣʝʛʣʦʩʪʴ ʪʨʘʚʦʩʪʦʷ ʇ ʧʦʣ., % ʚʳʯʠʩʣʷʶʪ ʧʦ ʬʦʨʤʫʣʝ: 
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ʛʜʝ    l ï ʩʨʝʜʥʷʷ ʚʳʩʦʪʘ ʨʘʩʪʝʥʠʡ ʚ ʚʳʧʨʷʤʣʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ, ʩʤ;  1
l ï ʩʨʝʜʥʷʷ ʚʳʩʦʪʘ 

ʨʘʩʪʝʥʠʡ ʚ ʝʩʪʝʩʪʚʝʥʥʦʤ  ʩʦʩʪʦʷʥʠʠ, ʩʤ;    

ɻʫʩʪʦʪʫ ʪʨʘʚʦʩʪʦʷ nʪʨ, ʰʪ/ʤ
2, ʚʳʯʠʩʣʷʶʪ ʧʨʦ ʬʦʨʤʫʣʝ: 

,
p
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n
n =                                                                (3) 

ʛʜʝ  nʨ ï ʯʠʩʣʦ ʩʪʝʙʣʝʡ ʨʘʩʪʝʥʠʡ ʥʘ ʫʯʝʪʥʦʡ ʧʣʦʱʘʜʢʝ, ʰʪ; Sï ʧʣʦʱʘʜʴ ʫʯʝʪʥʦʡ ʧʣʦʱʘʜʢʠ, 

ʤ2. 

ʋʨʦʞʘʡʥʦʩʪʴ ʪʨʘʚʳ ʋ, ʪ/ra, ʚ ʧʝʨʝʩʯʝʪʝ ʥʘ 18% ʚʣʘʞʥʦʩʪʴ ʚʳʯʠʩʣʷʶʪ ʧʦ ʬʦʨʤʫʣʝ: 

,
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)100(
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ʛʜʝ  ʋ1ï ʫʨʦʞʘʡʥʦʩʪʴ ʪʨʘʚʳ ʧʨʠ ʬʘʢʪʠʯʝʩʢʦʡ ʚʣʘʞʥʦʩʪʠ, ʪ/ʛʘ; w1ï ʚʣʘʞʥʦʩʪʴ ʪʨʘʚʳ 

ʬʘʢʪʠʯʝʩʢʘʷ, %; wï ʚʣʘʞʥʦʩʪʴ ʪʨʘʚʳ, ʨʘʚʥʘʷ 18%. 

 

ʆʧʨʝʜʝʣʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʚʳʧʦʣʥʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ:  
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ʇʦʪʝʨʠ ʧʦ ʚʠʜʘʤ ʇʚi, ʚʳʯʠʩʣʷʣʠ ʧʦ ʬʦʨʤʫʣʝ: 
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ʛʜʝ 
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M  ï ʩʨʝʜʥʷʷ ʤʘʩʩʘ i-ʛʦ ʚʠʜʘ ʧʦʪʝʨʴ, ʩʦʙʨʘʥʥʳʭ ʩ ʫʯʝʪʥʳʭ ʧʣʦʱʘʜʦʢ, ʛ; 
0

S  ï 

ʧʣʦʱʘʜʴ ʫʯʝʪʥʦʡ ʧʣʦʱʘʜʢʠ, ʤ2. 

ʈʝʟʫʣʴʪʘʪʳ  ʠ ʠʭ  ʦʙʩʫʞʜʝʥʠʝ.  ʀʟ ʘʥʘʣʠʟʘ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʣʠʪʝʨʘʪʫʨʳ 

ʚʳʷʩʥʠʣʠ, ʯʪʦ çɸʉʂ-ʛʨʫʧʧè (ʈʦʩʩʠʷ) ʨʘʟʨʘʙʦʪʘʣʘ ʢʦʤʧʣʝʢʩʥʫʶ ʣʠʥʠʶ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ 

ʪʨʘʚʷʥʦʡ ʤʫʢʠ ʚ ʛʨʘʥʫʣʘʭ. ɺ ʢʦʤʧʣʝʢʩʥʫʶ ʣʠʥʠʶ ʚʭʦʜʷʪ: ʫʯʘʩʪʦʢ ʧʨʠʝʤʢʠ ʠ ʜʦʟʠʨʦʚʢʠ 

ʩʳʨʴʷ, ʫʥʠʚʝʨʩʘʣʴʥʳʡ  ʪʝʧʣʦʛʝʥʝʨʘʪʦʨ (ʛʘʟ/ʪʦʧʣʠʚʥʳʝ ʛʨʘʥʫʣʳ), ʨʝʢʦʥʩʪʨʫʠʨʦʚʘʥʥʳʡ 

ʩʫʰʠʣʴʥʳʡ ʙʘʨʘʙʘʥ ɸɺʄ-1,5, ʫʯʘʩʪʢʠ ʠʟʤʝʣʴʯʝʥʠʷ, ʛʨʘʥʫʣʠʨʦʚʘʥʠʷ ʠ ʫʧʘʢʦʚʢʠ ʛʦʪʦʚʦʡ 

ʧʨʦʜʫʢʮʠʠ. ʆʙʱʘʷ ʫʩʪʘʥʦʚʣʝʥʥʘʷ ʤʦʱʥʦʩʪʴ ʵʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʷ ï 250 ʢɺʪ, ʥʘ ʧʦʣʫʯʝʥʠʝ 1 

ʪ ʧʨʦʜʫʢʮʠʠ ʨʘʩʭʦʜ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʩʦʩʪʘʚʣʷʝʪ 140 ʢɺʪ/ʯ, ʨʘʩʭʦʜ ʛʘʟʦʦʙʨʘʟʥʦʛʦ ʪʦʧʣʠʚʘ ï 

250 ʤ3, ʪʚʝʨʜʦʛʦ ï 450 ʢʛ. ʃʠʥʠʶ ʚ ʩʤʝʥʫ ʦʙʩʣʫʞʠʚʘʶʪ ʜʚʘ ʯʝʣʦʚʝʢʘ [10]. 

ʆʆʆ çʌʍ çɻʣʝʙʦʚʩʢʦʝè ʧʨʠʤʝʥʷʝʪ ʵʪʦ ʦʙʦʨʫʜʦʚʘʥʠʝ ʆʆʆ çɸʉʂ-ʛʨʫʧʧè ʜʣʷ 

ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʢʦʨʤʦʚ ʪʨʘʚ ʤʝʪʦʜʦʤ ʠʩʢʫʩʩʪʚʝʥʥʦʡ ʩʫʰʢʠ,  ʠ ʷʚʣʷʝʪʩʷ ʧʨʦʠʟʚʦʜʠʪʝʣʝʤ 

ʚʠʪʘʤʠʥʥʦʡ ʪʨʘʚʷʥʦʡ ʤʫʢʠ ʚ ʛʨʘʥʫʣʘʭ ʠʟ ʦʜʥʦʣʝʪʥʠʭ ʠ ʤʥʦʛʦʣʝʪʥʠʭ ʙʦʙʦʚʳʭ ʠ ʙʦʙʦʚʦ-

ʟʣʘʢʦʚʳʭ ʪʨʘʚ. ɺʳʧʫʩʢʘʝʪʩʷ ʚʠʪʘʤʠʥʥʘʷ ʪʨʘʚʷʥʘʷ ʤʫʢʘ  ʚ ʛʨʘʥʫʣʠʨʦʚʘʥʥʦʤ ʚʠʜʝ ʠ  

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ɻʆʉʊ ʈ 56383-2015. [11]. ʊʘʢʞʝ ʧʨʦʠʟʚʦʜʷʪ ʠ ʧʨʦʜʘʶʪ ʩʝʥʥʳʝ ʛʨʘʥʫʣʳ, 

ʧʨʦʠʟʚʝʜʝʥʥʳʝ ʠʟ ʩʝʥʘ ʩʝʷʥʥʳʭ ʤʥʦʛʦʣʝʪʥʠʭ ʙʦʙʦʚʦ-ʟʣʘʢʦʚʳʭ ʪʨʘʚ. ʅʝʜʦʩʪʘʪʢʦʤ 

ʪʝʭʥʦʣʦʛʠʠ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʪʨʘʚʥʦʡ ʤʫʢʠ ʠ ʛʨʘʥʫʣ ʷʚʣʷʶʪʩʷ ʧʦʪʝʨʠ ʧʨʠ ʭʨʘʥʝʥʠʠ ʢʘʨʦʪʠʥʘ ï 

30-40% ʠ ʧʨʦʪʝʠʥʘ ï 10-15%. 

ɺʦ çɺʅʀʀ ʢʦʨʤʦʚè ʠʤ. ɺ.ʈ.ɺʠʣʴʷʤʩʘ (ʈʦʩʩʠʷ) ʆʪʨʦʰʢʦ ʉ.ɸ. (2002) ʫʩʪʘʥʦʚʠʣ, ʯʪʦ ʠʟ 

ʚʝʨʭʥʝʡ ʣʠʩʪʦʚʦʡ ʤʘʩʩʳ ʣʶʮʝʨʥʳ, ʤʦʞʥʦ ʧʨʠʛʦʪʦʚʠʪʴ ʥʘ ɸɺʄ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʫʶ 

ʪʨʘʚʷʥʫʶ ʤʫʢʫ, ʩʦʜʝʨʞʘʱʫʶ 23é28% ʩʳʨʦʛʦ ʧʨʦʪʝʠʥʘ, 15é18% ʩʳʨʦʡ ʢʣʝʪʯʘʪʢʠ, 

ʧʠʪʘʪʝʣʴʥʦʩʪʴʶ 12...13 ʄ ɼʞ ʆʕ ʚ 1 ʢʛ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ. ʀʟ ʩʪʝʙʣʝʡ ʣʶʮʝʨʥʳ ʧʦʣʫʯʠʣʠ 

ʩʝʥʦ, ʩʦʜʝʨʞʘʱʝʝ 9é11% ʩʳʨʦʛʦ ʧʨʦʪʝʠʥʘ, ʧʠʪʘʪʝʣʴʥʦʩʪʴʶ 0,4é0,6 ʢʦʨʤʦʚʳʭ ʝʜʠʥʠʮ (7-9 

ʄɼʞ ʆʕ) ʚ 1 ʢʛ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ.  ɾʚʘʯʥʳʝ ʞʠʚʦʪʥʳʝ ʧʦʝʜʘʣʠ ʩʝʥʦ ʦʭʦʪʥʦ  [12]. 

ɹʦʥʜʘʨʝʚ ɺ.(2005) ʨʘʟʨʘʙʦʪʘʣ ʪʝʭʥʦʣʦʛʠʶ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʚʳʩʦʢʦʙʝʣʢʦʚʦʡ ʪʨʘʚʷʥʦʡ ʤʫʢʠ 

ʠʟ ʣʠʩʪʦʚʦʡ ʤʘʩʩʳ ʧʫʪʝʤ ʩʨʝʟʘ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʨʘʩʪʝʥʠʠ ʠ ʠʟʤʝʣʴʯʝʥʠʷ, ʘ ʥʠʞʥʷʷ ʩʪʝʙʣʝʚʘʷ ʯʘʩʪʴ 

ʩʢʘʰʠʚʘʝʪʩʷ ʠ ʩʫʰʠʪʩʷ ʥʘ ʩʝʥʦ. [13].  ɿʘʪʨʘʪʳ ʵʥʝʨʛʠʠ ʥʘ ʩʫʰʢʫ ʪʨʘʚʳ ʩʥʠʟʠʣʠʩʴ ʟʥʘʯʠʪʝʣʴʥʦ, 

ʥʦ ʥʝʜʦʩʪʘʪʢʦʤ ʷʚʣʷʶʪʩʷ ʧʦʪʝʨʠ ʢʘʨʦʪʠʥʘ ʥʘ 30% ʠ ʧʨʦʪʝʠʥʘ ʥʘ 10% ʧʨʠ ʭʨʘʥʝʥʠʠ ʪʨʘʚʷʥʳʭ 

ʛʨʘʥʫʣ ʚ ʤʝʰʢʘʭ ʚ ʪʝʯʝʥʠʝ ʛʦʜʘ. 

ʂʘʧʫʩʪʠʥ ʅ.ʌ. (1999)  ʧʨʠʤʝʥʠʣ ʛʝʣʠʦʧʦʜʦʛʨʝʚʘʪʝʣʴ ʚʦʟʜʫʭʘ ʧʨʠ ʜʦʩʫʰʠʚʘʥʠʠ ʩʝʥʘ 

ʘʢʪʠʚʥʳʤ ʚʝʥʪʠʣʠʨʦʚʘʥʠʝʤ, ʘ ʕʨʢ ʌ. (2015) ʠ ʇʘʧʫʰʠʥ ʕ.ʃ. (2015) ʧʨʠʤʝʥʠʣʠ 

ʛʝʣʠʦʧʦʜʦʛʨʝʚʘʪʝʣʴ ʜʣʷ ʩʫʰʢʠ ʩʝʤʷʥ ʪʨʘʚ [14, 15]. ɺ ʨʘʙʦʪʝ ʂʦʩʦʣʘʧʦʚʦʡ ɽ.ɺ. (2014) ʧʨʠʚʝʜʝʥʦ 

ʩʠʣʦʩʦʚʘʥʠʝ ʟʝʣʝʥʦʡ ʤʘʩʩʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʘʢʫʫʤʠʨʦʚʘʥʠʷ, ʢʦʪʦʨʦʝ ʧʦʟʚʦʣʷʝʪ ʙʳʩʪʨʦ ʠ ʩ 

ʤʝʥʴʰʝʡ ʪʨʫʜʦʝʤʢʦʩʪʴʶ ʩʦ ʟʜʘʪʴ ʙʝʟʚʦʟʜʫʰʥʫʶ ʩʨʝʜʫ ʠ ʫʧʣʦʪʥʠʪʴ ʟʝʣʝʥʫʶ ʤʘʩʩʳ ʟʘ ʩʯʝʪ 

ʨʘʟʥʦʛʦ ʜʘʚʣʝʥʠʷ [16]. ʅʝʢʨʘʰʝʚʠʯ ɺ.ʌ.  (2017) ʠ ʜʨ. ʨʘʟʨʘʙʦʪʘʣʠ ʩʧʦʩʦʙ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʠ 

ʭʨʘʥʝʥʠʷ ʩʠʣʦʩʦʚʘʥʥʦʛʦ ʢʦʨʤʘ ʚ ʤʷʛʢʠʭ ʢʦʥʪʝʡʥʝʨʘʭ ʠʟ ʚʦʟʜʫʭʦʥʝʧʨʦʥʠʮʘʝʤʦʡ ʧʣʸʥʢʠ [17]. 

ʍʘʟʠʤʦʚ ʄ.ɾ. (2019) ʩ ʅʝʢʨʘʰʝʚʠʯʝʤ ɺ.ʌ.  (2019)  ʠ ʜʨ. ʨʘʟʨʘʙʦʪʘʣʠ ʢʦʤʧʣʝʢʪ ʤʘʰʠʥ ʠ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʩʠʣʦʩʦʚʘʥʠʷ ʟʝʣʝʥʦʡ ʤʘʩʩʳ ʨʘʩʪʝʥʠʡ ʚ ʤʷʛʢʠʭ ʚʘʢʫʫʤʠʨʫʝʤʳʭ ʢʦʥʪʝʡʥʝʨʘʭ, 

ʧʨʠʛʦʪʦʚʣʝʥʠʝ ʩʠʣʦʩʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʚ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ [18]. ʅʘʡʪʠ 

ɺ ʂʘʟʅʀʀʄʕʉʍ  ʨʘʟʨʘʙʦʪʘʥʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʦʙʨʘʟʮʳ ʦʯʝʩʳʚʘʶʱʝʛʦ ʤʝʭʘʥʠʟʤʘ ʜʣʷ 

ʫʙʦʨʢʠ ʢʦʣʦʩʴʝʚ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʪʫʨ [19] ʤʘʰʠʥʳ ʜʣʷ ʫʙʦʨʢʠ ʣʠʩʪʦʚʦʡ ʤʘʩʩʳ ʠ ʩʝʤʷʥ ʣʶʮʝʨʥʳ, 

ʦʙʦʨʫʜʦʚʘʥʥʳʡ ʨʝʟʠʥʦʚʳʤʠ ʛʨʝʙʝʥʢʘʤʠ [20ʂʫʘʥʳʱ ],  ʯʠʩʪʦʪʘ ʦʯʝʩʘ ʢʦʪʦʨʦʡ  ʤʘʩʩʳ ʩʦʩʪʘʚʣʷʝʪ 

ʜʦ 75%,  ʠ ʤʘʰʠʥʳ ʩ ʱʝʪʦʯʥʳʤ ʙʘʨʘʙʘʥʦʤ, ʯʠʩʪʦʪʘ ʦʯʝʩʘ ʣʠʩʪʦʚʦʡ ʤʘʩʩʳ ʩʥʠʞʘʝʪʩʷ ʜʦ 60%. [21 

[ʧʘʪʝʥʪ].  ʅʘ ʧʦʣʝʛʰʝʤ ʪʨʘʚʦʩʪʦʝ ʢʘʧʨʦʥʦʚʳʝ ʱʝʪʢʠ ʦʯʝʩʳʚʘʶʪ ʣʠʩʪʴʷ ʠ ʩʝʤʝʥʘ ʨʘʩʪʝʥʠʡ ʥʘ 

ʧʦʣʦʚʠʥʫ ʠʭ ʚʳʩʦʪʳ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʩʧʦʣʴʟʫʶʪʩʷ ʦʯʝʩʳʚʘʶʱʠʝ ʞʘʪʢʠ ʩ ʘʢʪʠʚʥʳʤʠ ʨʘʙʦʯʠʤʠ ʦʨʛʘʥʘʤʠ 
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(ʛʨʝʙʝʥʢʘʤʠ), ʟʘʢʨʝʧʣʝʥʥʳʤʠ ʥʘ ʚʨʘʱʘʶʱʝʤʩʷ ʙʘʨʘʙʘʥʝ, ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʢʦʤʧʘʥʠʷʤʠ çShelbourne 

Reynold Inc.è (ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ), çʋʢʨ.ɸʛʨʦʩʝʨʚʠʩè (ʋʢʨʘʠʥʘ), çʇʝʥʟʤʘʰè (ʈʦʩʩʠʷ) [22].  

ʇʨʠʥʠʤʘʝʤ ʟʘ ʧʨʦʪʦʪʠʧ ʢʦʥʩʪʨʫʢʪʠʚʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ ʩʭʝʤʫ ʦʯʝʩʳʚʘʶʱʝʛʦ ʙʘʨʘʙʘʥʘ, 

ʨʝʘʣʠʟʦʚʘʥʥʫʶ ʚ ʥʘʚʝʩʥʦʡ ʦʯʝʩʳʚʘʶʱʝʡ ʞʘʪʢʝ ʪʠʧʘ çʆɿʆʅè ʧʨʦʠʟʚʦʜʩʪʚʘ çʇʝʥʟʤʘʰè, ʛʜʝ ʨʦʪʦʨ 

ʚʳʧʦʣʥʷʝʪ ʬʫʥʢʮʠʠ ʢʘʢ ʦʯʝʩʳʚʘʶʱʝʛʦ, ʪʘʢ ʠ ʪʨʘʥʩʧʦʨʪʠʨʫʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ. ʆʯʝʩʳʚʘʶʱʠʡ 

ʙʘʨʘʙʘʥ ʠʤʝʝʪ ʨʘʙʦʯʠʡ ʜʠʘʤʝʪʨ ʦʢʦʣʦ 600 ʤʤ ʠ ʯʘʩʪʦʪʫ ʚʨʘʱʝʥʠʷ 540 ʦʙ/ ʤʠʥ. ɻʨʝʙʝʥʢʠ ʧʦ ʩʚʦʝʡ 

ʬʦʨʤʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʧʘʣʴʮʳ ï ʟʫʙʴʷ ʨʘʚʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ, ʠʤʝʶʱʠʝ ʫ ʦʩʥʦʚʘʥʠʷ ʣʦʚʠʪʝʣʴ 

ʢʦʣʦʩʢʦʚ ʚ ʚʠʜʝ ʟʘʤʦʯʥʦʡ ʩʢʚʘʞʠʥʳ. ɹʘʨʘʙʘʥ ʚʨʘʱʘʝʪʩʷ ʩʥʠʟʫ ʚʚʝʨʭ ʧʦ ʭʦʜʫ ʜʚʠʞʝʥʠʷ ʤʘʰʠʥʳ, 

ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʨʦʨʝʟʠ ʛʨʝʙʝʥʢʠ  ʥʘʜʝʞʥʳʝ ʦʙʨʳʚʘʥʠʷ ʣʠʩʪʴʝʚ ʠ ʩʝʤʷʥ ʠ ʩʙʦʨ ʦʪʜʝʣʠʚʰʠʭʩʷ 

ʩʝʤʷʥ. ʂʦʞʫʭ ʟʘʢʨʳʪʦʛʦ ʩʚʝʨʭʫ ʦʯʝʩʳʚʘʶʱʝʛʦʩʷ ʫʩʪʨʦʡʩʪʚʘ ʥʝ ʜʘʝʪ ʧʘʜʘʪʴ ʩʝʤʝʥʘʤ  ʥʘ ʟʝʤʣʶ ʚʦ 

ʚʨʝʤʷ ʦʯʝʩʳʚʘʥʠʷ. ɻʨʝʙʝʥʢʠ ʞʘʪʢʠ ʦʯʝʩʳʚʘʶʱʝʛʦ ʪʠʧʘ ʆɿʆʅ ʠʟʛʦʪʘʚʣʠʚʘʶʪʩʷ ʰʪʘʤʧʦʚʢʦʡ ʠʟ 

ʥʝʨʞʘʚʝʶʱʝʡ ʩʪʘʣʠ. ɼʣʷ  ʥʘʜʝʞʥʦʡ ʨʘʙʦʪʳ  ʦʯʝʩʳʚʘʶʱʝʛʦ ʙʘʨʘʙʘʥʘ  ʩʢʦʨʦʩʪʴ ʛʨʝʙʝʥʢʠ ʜʦʣʞʥʘ 

ʩʦʩʪʘʚʣʷʪʴ 14-17 ʤ/ʩ. ʉʢʦʨʦʩʪʴ ʚʦʟʜʫʰʥʦʛʦ ʧʦʪʦʢʘ ʥʘ ʚʭʦʜʝ ʜʦʣʞʥʘ ʙʳʪʴ ʚʳʰʝ, ʯʝʤ ʥʘ ʚʳʭʦʜʝ ʠ 

ʜʦʣʞʥʘ ʙʳʪʴ ʥʝ ʤʝʥʝʝ 5 ʤ/ʩ.   ʂʘʯʝʩʪʚʦ ʫʙʦʨʢʠ ʣʠʩʪʦʚʦʡ ʤʘʩʩʳ ʣʶʮʝʨʥʳ ʟʘʚʠʩʠʪ ʦʪ  ʚʳʩʦʪʳ ʨʦʩʪʘ 

ʨʘʩʪʝʥʠʡ, ʥʘ ʢʦʪʦʨʦʡ ʧʨʦʠʟʚʦʜʠʪʩʷ ʩʙʦʨ ʥʝʦʙʭʦʜʠʤʦʡ ʧʨʦʜʫʢʪʠʚʥʦʡ ʯʘʩʪʠ ʧʨʦʜʫʢʮʠʠ . ʇʨʠ 

ʫʙʦʨʢʝ ʣʠʩʪʦʚʦʡ ʤʘʩʩʳ ʣʶʮʝʨʥʳ ʩʧʦʩʦʙʦʤ ʦʯʸʩʘ ʨʘʩʪʝʥʠʡ ʥʘ ʢʦʨʥʶ, ʜʘʥʥʦʡ ʚʳʩʦʪʦʡ ʙʫʜʝʪ 

ʷʚʣʷʪʴʩʷ ʚʳʩʦʪʘ ʥʘʯʘʣʘ ʢʦʥʪʘʢʪʘ ʦʯʸʩʳʚʘʶʱʝʡ ʛʨʝʙʸʥʢʠ ʩ ʥʘʢʣʦʥʝʥʥʳʤ ʨʘʩʪʝʥʠʝʤ hʦʯʝʩ. ʇʦʩʣʝ 

ʩʭʦʜʘ ʩ ʥʠʞʥʝʡ ʢʨʦʤʢʠ ʦʙʪʝʢʘʪʝʣʷ, ʨʘʩʪʝʥʠʝ ʫʜʝʨʞʠʚʘʝʪʩʷ ʚ ʦʪʢʣʦʥʸʥʥʦʤ ʧʦʣʦʞʝʥʠʠ 

ʦʯʸʩʳʚʘʶʱʠʤ ʨʦʪʦʨʦʤ  (ʨʠʩʫʥʦʢ 1) [23].  

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩʫʥʦʢ 1 ï ʉʭʝʤʘ  ʢ ʦʧʨʝʜʝʣʝʥʠʶ hʞ 

ʨʘʩʩʪʦʷʥʠʷ ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʣʷ  ʜʦ  

ʛʨʝʙʸʥʢʠ ʚ ʥʠʞʥʝʤ ʧʦʣʦʞʝʥʠʠ ʦʯʝʩʳʚʘʪʝʣʷ 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʠʩʫʥʢʘ (1),  ʩʧʨʘʚʝʜʣʠʚʦ ʨʘʚʝʥʩʪʚʦ: 

hʞ + R = hʦʯʝʩʘ + R cos aʥ ,                                            (1) 

ʛʜʝ hʞ ï ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʣʷ ʜʦ ʛʨʝʙʸʥʢʠ ʚ ʥʠʞʥʝʤ ʧʦʣʦʞʝʥʠʠ ʦʯʝʩʳʚʘʪʝʣʷ, ʤ; 

hʦʯʝʩʘ ï  ʚʳʩʦʪʘ ʦʯʸʩʘ (ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʣʷ ʜʦ ʛʨʝʙʸʥʢʠ ʚ ʧʦʣʦʞʝʥʠʠ ʫʛʣʘ ʥʘʯʘʣʘ 

ʦʯʝʩʘ ʘʥ), ʤ. 

 

ʈʘʩʩʪʦʷʥʠʝ ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʣʷ ʜʦ ʛʨʝʙʸʥʢʠ ʚ ʥʠʞʥʝʤ ʧʦʣʦʞʝʥʠʠ ʦʯʝʩʳʚʘʪʝʣʷ  hʞ 

ʨʘʚʥʦ: 

hʞ + R = hʦʯʝʩʘ + R cos aʥ-R ,     (2) 

ɺʳʩʦʪʘ ʦʯʸʩʘ hʦʯʝʩʘ ʦʧʨʝʜʝʣʷʝʪʩʷ: 

hʦʯʝʩʘ= hcp sinq (3) 
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ʛʜʝ    hʩʨ ï ʩʨʝʜʥʷʷ ʚʳʩʦʪʘ ʨʘʩʪʝʥʠʡ, ʠʩʭʦʜʷ ʠʟ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʫʙʠʨʘʝʤʦʡ 

ʢʫʣʴʪʫʨʳ, ʤ;   q ïʫʛʦʣ ʥʘʢʣʦʥʘ ʨʘʩʪʝʥʠʷ ʧʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩ ʦʙʪʝʢʘʪʝʣʝʤ, ʛʨʘʜ. 

ɺʳʩʦʪʫ ʅʞ ʫʩʪʘʥʦʚʢʠ ʦʯʸʩʳʚʘʪʝʣʷ  ʦʪ ʮʝʥʪʨʘ ʨʦʪʦʨʘ ʜʦ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʣʷ ʦʧʨʝʜʝʣʷʝʤ 

ʧʦ ʬʦʨʤʫʣʝ: 

ʅʞ = hʞ + R   (4) 

ʆʧʨʝʜʝʣʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʨʷʜʦʚ ʛʨʝʙʸʥʦʢ ʨʦʪʦʨʘ 

ʋʨʘʚʥʝʥʠʝ ʜʣʷ ʨʘʩʯʝʪʘ ʢʦʣʠʯʝʩʪʚʘ ʨʷʜʦʚ ʛʨʝʙʸʥʦʢ zp ʦʯʸʩʳʚʘʶʱʝʛʦ ʨʦʪʦʨʘ 

ʦʧʨʝʜʝʣʷʝʤ [23]: 
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    (5) 

ʛʜʝ, nʦʙ ï ʯʘʩʪʦʪʘ ʚʨʘʱʝʥʠʷ ʦʯʸʩʳʚʘʶʱʝʛʦ ʨʦʪʦʨʘ, ʦʙ/ʤʠʥ,  zp ï ʨʘʩʯʝʪʥʦʝ ʟʥʘʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʨʷʜʦʚ 

ʛʨʝʙʸʥʦʢ ʦʯʸʩʳʚʘʶʱʝʛʦ ʨʦʪʦʨʘ, ʰʪ. 

 

ɿʥʘʷ ʢʦʣʠʯʝʩʪʚʦ ʨʷʜʦʚ z, ʚʦʟʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʯʠʩʣʦ ʧʨʦʯʝʩʦʚ ʦʜʥʦʡ  ʛʨʝʙʸʥʢʦʡ zʧʨ 

ʟʘ ʝʜʠʥʠʮʫ ʚʨʝʤʝʥʠ t, ʜʣʷ ʵʪʦʛʦ ʩʦʩʪʘʚʠʤ ʩʦʦʪʥʦʰʝʥʠʝ: 

60

ʦʙ
ʧʨ

n
z =  

(6) 

ʈʘʩʩʪʦʷʥʠʝ, ʧʨʦʡʜʝʥʥʦʝ ʦʯʝʩʳʚʘʪʝʣʝʤ S ʟʘ ʝʜʠʥʠʮʫ ʚʨʝʤʝʥʠ t, ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ 

ʬʦʨʤʫʣʝ: 

l
pR

S
2=  

    (7) 

ʆʧʨʝʜʝʣʠʤ ʨʘʩʩʪʦʷʥʠʝ, ʧʨʦʡʜʝʥʥʦʝ ʦʯʝʩʳʚʘʪʝʣʝʤ  Sʧ ʟʘ ʦʜʠʥ ʧʨʦʯʸʩ ʨʦʪʦʨʘ, ʧʦ 

ʬʦʨʤʫʣʝ (ʨʠʩʫʥʦʢ 2) [24]: 
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z

S
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    (8) 

ʛʜʝ, Sʧ ï  ʨʘʩʩʪʦʷʥʠʝ, ʧʨʦʡʜʝʥʥʦʝ ʦʯʝʩʳʚʘʪʝʣʝʤ  ʟʘ ʦʜʠʥ ʧʨʦʯʸʩ ʨʦʪʦʨʘ, ʤ. 

 

 
 

ʈʠʩʫʥʦʢ 2 ï ʉʭʝʤʘ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʧʨʦʯʝʩʦʚ ʛʨʝʙʝʥʢʘʤʠ ʦʯʝʩʳʚʘʶʱʝʛʦ ʨʦʪʦʨʘ 

ʧʨʠ ʝʛʦ ʜʚʠʞʝʥʠʠ 

 

ʆʧʨʝʜʝʣʝʥʦ ʟʥʘʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʨʷʜʦʚ ʛʨʝʙʸʥʦʢ ʦʯʸʩʳʚʘʶʱʝʛʦ ʨʦʪʦʨʘ zp = 7,5 ʰʪ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʨʘʩʯʝʪʦʚ ʧʨʠʤʝʤ ʢʦʣʠʯʝʩʪʚʦ ʨʷʜʦʚ ʛʨʝʙʸʥʦʢ ʦʯʸʩʳʚʘʶʱʝʛʦ ʨʦʪʦʨʘ z = 8 ʰʪ.  

ʈʘʟʨʘʙʦʪʘʥʘ ʯʝʨʪʝʞʥʘʷ ʜʦʢʫʤʝʥʪʘʮʠʷ ʥʘ ʪʝʭʥʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ ʠ ʠʟʛʦʪʦʚʣʝʥʳ  
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ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʦʙʨʘʟʮʳ ʦʯʝʩʳʚʘʪʝʣʷ, ʙʘʨʘʙʘʥʥʦʡ ʩʫʰʠʣʢʠ ʩ ʛʝʣʠʦʢʦʣʣʝʢʪʦʨʤ ʠ 

ʫʧʘʢʦʚʱʠʢʘ ʣʠʩʪʦʚʦʡ ʤʘʩʩʳ ʣʶʮʝʨʥʳ ʚ ʚʘʢʫʫʤ-ʫʧʘʢʦʚʢʫ.  

ʇʨʦʚʝʜʝʥʳ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʠʩʧʳʪʘʥʠʷ ʦʯʝʩʳʚʘʪʝʣʷ ʚ ʂʍ çʄʫʭʘʤʝʜʠʝʚ ʏ.ʂ.è 

ɽʥʙʝʢʰʠʢʘʟʘʭʩʢʦʛʦ ʨʘʡʦʥʘ ɸʣʤʘʪʠʥʩʢʦʡ ʦʙʣʘʩʪʠ, ʘ ʣʘʙʦʨʘʪʦʨʥʦ-ʧʦʣʝʚʳʝ ʠʩʧʳʪʘʥʠʷ 

ʙʘʨʘʙʘʥʥʦʡ ʩʫʰʠʣʢʠ ʠ ʫʧʘʢʦʚʱʠʢʘ ï ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤ ʮʝʭʝ ʮʝʥʪʨʘ ʠ ʚ ʤʘʩʪʝʨʩʢʦʡ 

ʣʘʙʦʨʘʪʦʨʠʠ. ɺʦ ʚʨʝʤʷ  ʠʩʧʳʪʘʥʠʡ ʦʧʨʝʜʝʣʝʥʦ ʢʘʯʝʩʪʚʦ ʚʳʧʦʣʥʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʧʨʦʮʝʩʩʘ ʦʯʝʩʳʚʘʥʠʷ ʣʠʩʪʦʚʦʡ ʤʘʩʩʳ ʣʶʮʝʨʥʳ ʠ ʢʦʰʝʥʠʷ ʩʪʝʙʣʝʡ ʪʨʘʚʳ ʩ ʫʢʣʘʜʢʦʡ ʚ 

ʧʨʦʢʦʩ   ʧʦʢʘʟʘʪʝʣʠ ʨʘʙʦʪʳ  ʦʯʝʩʳʚʘʪʝʣʷ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʘʭ  1 ʠ 2. 
 

ʊʘʙʣʠʮʘ 1ï ʋʩʣʦʚʠʷ ʧʨʦʚʝʜʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ  ʠʩʧʳʪʘʥʠʡ 

 

ʇʘʨʘʤʝʪʨʳ ɿʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ 

ʊʨʘʚʦʩʪʦʡ ʣʶʮʝʨʥʘ 

ɺʳʩʦʪʘ ʣʶʮʝʨʥʳ, ʩʤ ʦʪ 35 ʜʦ 75 

ɻʫʩʪʦʪʘ ʨʘʩʪʝʥʠʡ, ʰʪ/ʤ2 172,0 

ɺʣʘʞʥʦʩʪʴ ʪʨʘʚʳ, % 67,0 

ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ ʚʦʟʜʫʭʘ, % 51,0 

ʊʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ, 0ʉ 28,0 

ʇʦʣʝʛʣʦʩʪʴ ʪʨʘʚʦʩʪʦʷ, % 2,0 

ʋʨʦʞʘʡʥʦʩʪʴ ʧʨʠ ʬʘʢʪʠʯʝʩʢʦʡ ʚʣʘʞʥʦʩʪʠ, ʪ/ʛʘ 8,0 

 

ʄʝʪʝʦʫʩʣʦʚʠʷ: ʦʩʥʦʩʠʪʝʣʴʥʘʷ  ʚʣʘʞʥʦʩʪʴ ʚʦʟʜʫʭʘ ʩʦʩʪʘʚʣʷʣʘ ʅ=51%, t= 280C, 

ʩʢʦʨʦʩʪʴ ʚʝʪʨʘ ï 0,1 ʤ/ʩ, ʈ= 670 ʤʤ ʨʪ.ʩʪ.= 89,3 ʢʇʘ. 
 

ʊʘʙʣʠʮʘ 2 ï ʈʝʟʫʣʴʪʘʪʳ ʠʩʧʳʪʘʥʠʡ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ  ʦʙʨʘʟʮʘ ʦʯʝʩʳʚʘʪʝʣʷ  

 

ʇʘʨʘʤʝʪʨʳ ɿʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ 

1 2 

ʉʨʝʜʥʷʷ ʚʳʩʦʪʘ ʣʶʮʝʨʥʳ, ʩʤ 60,0 

ɺʳʩʦʪʘ ʫʩʪʘʥʦʚʢʠ ʮʝʥʪʨʘ ʚʘʣʘ ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʯʚʳ 

ʦʯʝʩʳʚʘʶʱʝʛʦ ʙʘʨʘʙʘʥʘ, ʩʤ 

 

40,0-45,0 

ʌʘʢʪʠʯʝʩʢʘʷ ʰʠʨʠʥʘ ʟʘʭʚʘʪʘ, ʤ 2,0 

ɼʠʘʤʝʪʨ ʦʯʝʩʳʚʘʶʱʝʛʦ ʙʘʨʘʙʘʥʘ, ʤʤ  700,0 

ʈʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʛʨʝʙʝʥʢʘʤʠ, ʤʤ 8,0 

ɼʣʠʥʘ ʛʨʝʙʥʝʡ, ʤʤ 160,0 

ɺʳʩʦʪʘ ʩʨʝʟʘ ʩʪʝʙʣʝʡ ʣʶʮʝʨʥʳ, ʩʤ 9,0-12,0 

ʏʘʩʪʦʪʘ ʚʨʘʱʝʥʠʷ ʚʘʣʘ ʙʘʨʘʙʘʥʘ, ʦʙ/ʤʠʥ 645,0-750,0 

ʏʠʩʪʦʪʘ ʦʯʝʩʘ, % 80,0-95,0 

ʉʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʦʯʝʩʳʚʘʪʝʣʷ, ʤ/ʩ 1,0é1,4 

ʏʘʩʪʦʪʘ ʚʨʘʱʝʥʠʷ ʦʯʝʩʳʚʘʶʱʝʛʦ ʙʘʨʘʙʘʥʘ, ʤʠʥ-1 645,0-750,0 

 ʕʢʩʧʣʫʘʪʘʮʠʦʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ 

ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʟʘ 1 ʯ, ʛʘ/ʯ:   

- ʦʩʥʦʚʥʦʛʦ ʚʨʝʤʝʥʠ  1,1 

- ʩʤʝʥʥʦʛʦ ʚʨʝʤʝʥʠ 0,9 

- ɻ ʢʩʧʣʫʘʪʘʮʠʦʥʥʦʛʦ ʚʨʝʤʝʥʠ 0,8 

ʂʦʵʬʬʠʮʠʝʥʪ ʥʘʜʝʞʥʦʩʪʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ 0,9 

 

ɺ ʧʝʨʠʦʜ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʠʩʧʳʪʘʥʠʡ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʦʙʨʘʟʮʘ ʦʯʝʩʳʚʘʪʝʣʷ ʥʝ 

ʥʘʙʣʶʜʘʣʦʩʴ ʥʝʜʦʩʪʘʪʢʦʚ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʥʘʨʫʰʝʥʠʶ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʜʣʷ 

ʢʦʪʦʨʦʛʦ ʦʥʘ ʧʨʝʜʥʘʟʥʘʯʝʥʘ. ɼʣʷ ʩʥʠʞʝʥʠʷ ʧʦʪʝʨʴ ʣʠʩʪʦʚʦʡ ʤʘʩʩʳ  ʦʯʝʩʳʚʘʶʱʠʡ ʙʘʨʘʙʘʥ 

ʥʝʦʙʭʦʜʠʤʦ ʟʘʢʨʳʪʴ ʦʙʪʝʢʘʪʝʣʝʤ, ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ  ʧʝʨʝʤʝʱʝʥʠʷ 

ʧʦʩʨʝʜʩʪʚʦʤ ʛʠʜʨʦʮʠʣʠʥʜʨʘ (ʨʠʩʫʥʦʢ 3) . 
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ʈʠʩʫʥʦʢ 3 ï ʇʨʠ ʦʯʝʩʳʚʘʥʠʠ ʣʠʩʪʦʚʦʡ ʤʘʩʩʳ ʣʶʮʝʨʥʳ 3 ʫʢʦʩʘ ʚ ʂʍ çʄʫʭʘʤʝʜʠʝʚ» 

 

ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʠʩʧʳʪʘʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ  ʦʙʨʘʟʮʦʚ ʙʘʨʘʙʘʥʥʦʡ ʩʫʰʠʣʢʠ ʩ 

ʛʝʣʠʦʢʦʣʣʝʢʪʦʨʦʤ  ʠ ʫʧʘʢʦʚʱʠʢʘ ʣʠʩʪʦʚʦʡ ʤʘʩʩʳ ʣʶʮʝʨʥʳ ʚ ʚʘʢʫʫʤ-ʫʧʘʢʦʚʢʝ (ʢʦʥʪʝʡʥʝʨʝ) 

ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʤʘʩʪʝʨʩʢʦʡ  ʣʘʙʦʨʘʪʦʨʠʠ ʅʇʎ ʘʛʨʠʥʞʝʥʝʨʠʠ  ʧʨʠ ʤʝʪʝʦʫʩʣʦʚʠʷʭ: ʦʪʥʦʩʠ-

ʪʝʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ ʚʦʟʜʫʭʘ ï 55%, ʪʝʤʧʝʨʘʪʫʨʘ ï 250ʉ, ʜʘʚʣʝʥʠʝ ï 94,0 ʢʇʘ =700 ʤʤ ʨʪ.ʩʪ. 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʡ ʦʙʨʘʟʝʮ ʙʘʨʘʙʘʥʥʦʡ ʩʫʰʠʣʢʠ ʩ ʛʝʣʠʦʢʦʣʣʝʢʪʦʨʦʤ ʧʨʠʚʝʜʝʥ ʥʘ ʨʠʩʫʥʢʝ 

4).  

 

 

 

 

 

 

 

 

 

 

 

 

 
ʈʠʩʫʥʦʢ 4 ï ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʡ ʦʙʨʘʟʝʮ ʙʘʨʘʙʘʥʥʦʡ ʩʫʰʠʣʢʠ ʩ ʛʝʣʠʦʢʦʣʣʝʢʪʦʨʦʤ  

 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʙʘʨʘʙʘʥʥʦʡ ʩʫʰʠʣʢʠ ʧʨʠʚʝʜʝʥʘ ʥʘ ʪʘʙʣʠʮʝ 3.  

 
ʊʘʙʣʠʮʘ 3 ï ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʙʘʨʘʙʘʥʥʦʡ ʩʫʰʠʣʢʠ  

 

ʇʦʢʘʟʘʪʝʣʠ ɽʜ.ʠʟʤ. ʇʦʢʘʟʘʥʠʷ 

ɼʠʘʤʝʪʨ ʮʠʣʠʥʜʨʘ ʙʘʨʘʙʘʥʘ ʤ 0,8 

ɼʣʠʥʘ ʮʠʣʠʥʜʨʘ ʤ 4,0 

ʏʘʩʪʦʪʘ ʚʨʘʱʝʥʠʷ ʙʘʨʘʙʘʥʘ ʦʙ/ʤʠʥ 2,0- 4,0 

ɺʳʩʦʪʘ ʙʘʨʘʙʘʥʘ ʥʘʜ ʟʝʤʣʝʡ ʤ 1,5 

ʉʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʩʫʰʠʣʴʥʦʛʦ ʚʦʟʜʫʭʘ ʚ ʙʘʨʘʙʘʥʝ ʤ/ʩ 3,0-4,4 

ʊʦʣʱʠʥʘ ʦʩʳʧʘʝʤʦʛʦ ʩʣʦʷ ʤʘʪʝʨʠʘʣʘ ʚ ʙʘʨʘʙʘʥ ʤʤ 10-15 

ʉʪʝʧʝʥʴ ʟʘʧʦʣʥʝʥʠʷ ʙʘʨʘʙʘʥʘ % 8-10 

ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʩʫʰʠʣʢʠ ʢʛ/ʯ 80-90 

ʋʛʦʣ ʥʘʢʣʦʥʘ ʦʩʝʡ ʢ ʛʦʨʠʟʦʥʪʫ ʛʨʘʜ ʜʦ 6  
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ʇʦ ʪʝʭʥʦʣʦʛʠʠ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ɹɺɼ ʧʝʨʠʦʜ ʤʝʞʜʫ ʫʙʦʨʢʦʡ ʣʠʩʪʦʚʦʡ ʤʘʩʩʳ ʠ ʝʝ 

ʩʫʰʢʦʡ (ʚʢʣʶʯʘʷ ʧʝʨʠʦʜ ʭʨʘʥʝʥʠʷ ʥʘ ʧʣʦʱʘʜʢʝ ʫ ʩʫʰʠʣʴʥʦʛʦ ʘʛʨʝʛʘʪʘ) ʥʝ ʜʦʣʞʝʥ 

ʧʨʝʚʳʰʘʪʴ 2-3 ʯʘʩʦʚ. ʇʦʵʪʦʤʫ ʯʝʨʝʟ 2-3 ʯʘʩʘ ʚʳʛʨʫʞʘʣʠ ʣʠʩʪʦʚʫʶ ʤʘʩʩʫ  ʠ ʪʨʘʥʩʧʦʨ-

ʪʠʨʦʚʘʣʠ ʝʝ ʢ ʩʫʰʠʣʴʥʦʤʫ ʙʘʨʘʙʘʥʫ. ʋʧʘʢʦʚʱʠʢ ʣʠʩʪʦʚʦʡ ʤʘʩʩʳ ʣʶʮʝʨʥʳ ʚ ʚʘʢʫʫʤ-

ʫʧʘʢʦʚʢʝ (ʢʦʥʪʝʡʥʝʨʝ). ɺ ʮʠʢʣʦʥʝ ʠʟʤʝʨʷʶʪʩʷ ʪʝʤʧʝʨʘʪʫʨʘ ʠ ʚʣʘʞʥʦʩʪʴ ʣʠʩʪʦʚʦʡ ʤʘʩʩʳ 

ʣʶʮʝʨʥʳ. ʇʨʝʜʚʘʨʠʪʝʣʴʥʦ ʧʦʜʛʦʪʘʚʣʠʚʘʶʪʩʷ ʤʷʛʢʠʝ ʢʦʥʪʝʡʥʝʨʳ ʨʫʢʘʚʘ ʠʟ ʧʦʣʠʚʠʥʠʣ-

ʭʣʦʨʠʜʥʦʡ ʧʣʝʥʢʠ ʪʦʣʱʠʥʦʡ 0,1-0,2 ʤʤ, ʟʘʧʘʷʥʥʳʤ ʢʦʥʮʦʤ ʚʥʠʟ,  ʠ ʩʪʘʚʷʪʩʷ ʚ ʤʝʰʢʠ.  
ɿʘʢʣʶʯʝʥʠʝ. ʀʟ ʘʥʘʣʠʟʘ ʧʨʦʚʝʜʝʥʥʳʭ  ʧʘʪʝʥʪʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ  

ʦʙʟʦʨʘ ʧʦ  ʪʝʭʥʦʣʦʛʠʠ ʠ ʪʝʭʥʠʯʝʩʢʠʤ ʩʨʝʜʩʪʚʘʤ ʜʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ɹɺɼ ʠʟ ʣʠʩʪʦʚʦʡ ʤʘʩʩʳ 

ʣʶʮʝʨʥʳ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʥʝʜʦʩʪʘʪʢʘʤʠ ʠʟʚʝʩʪʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʩʝʥʥʦʡ ʤʫʢʠ ʠ 

ʛʨʘʥʫʣ ʷʚʣʷʶʪʩʷ ʙʦʣʴʰʠʝ ʧʦʪʝʨʠ ʧʨʦʪʝʠʥʘ ʠ ʢʘʨʦʪʠʥʘ. ɿʘ ʛʦʜ ʭʨʘʥʝʥʠʷ ʪʝʨʷʶʪʩʷ  10-15% 

ʧʨʦʪʝʠʥʘ ʠ ʢʘʨʦʪʠʥʘ ï 30-40%. ɺ ʈʝʩʧʫʙʣʠʢʝ ʂʘʟʘʭʩʪʘʥ ʦʪʩʫʪʩʪʚʫʶʪ ʩʧʦʩʦʙ ʠ ʪʝʭʥʠʯʝʩʢʠʝ 

ʩʨʝʜʩʪʚʘ ʜʣʷ ʫʩʪʨʘʥʝʥʠʷ ʧʦʪʝʨʴ. 

ɼʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ɹɺɼ ʙʳʣʠ ʠʟʛʦʪʦʚʣʝʥʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʦʙʨʘʟʮʳ ʤʘʰʠʥ 

ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ (ʦʯʝʩʳʚʘʪʝʣʴ, ʙʘʨʘʙʘʥʥʘʷ ʩʫʰʠʣʢʘ ʠ ʫʧʘʢʦʚʱʠʢ ʣʠʩʪʦʚʦʡ ʤʘʩʩʳ 

ʣʶʮʝʨʥʳ) ʜʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʙʝʣʢʦʚʦ-ʚʠʪʘʤʠʥʥʦʡ ʜʦʙʘʚʢʠ ʠʟ ʣʶʮʝʨʥʳ.  ʇʨʦʚʝʜʝʥʳ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʠʩʧʳʪʘʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʦʙʨʘʟʮʘ ʦʯʝʩʳʚʘʪʝʣʷ ʚ ʂʍ çʄʫʭʘʤʝʜʠʝʚ 

ʏ.ʂ.è ɽʥʙʝʢʰʠʢʘʟʘʭʩʢʦʛʦ ʨʘʡʦʥʘ ɸʣʤʘʪʠʥʩʢʦʡ ʦʙʣʘʩʪʠ. ʇʨʠ ʨʘʙʦʪʝ ʯʘʩʪʦʪʘ ʚʨʘʱʝʥʠʷ 

ʙʘʨʘʙʘʥʘ ʦʯʝʩʳʚʘʪʝʣʷ ʩʦʩʪʘʚʣʷʝʪ ʚ ʧʨʝʜʝʣʘʭ 645-750 ʦʙ/ʤʠʥ, ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ 

ʦʯʝʩʳʚʘʪʝʣʷ 1, 4 ʤ/ʩ, ʯʠʩʪʦʪʘ ʦʯʝʩʘ ʩʦʩʪʘʚʣʷʝʪ 90,0 %. ʇʨʦʙʳ ʩʦʙʨʘʥʥʦʡ ʣʠʩʪʦʚʦʡ ʤʘʩʩʳ 

ʣʶʮʝʨʥʳ ʩʜʘʣʠ ʥʘ ʵʢʩʧʝʨʪʠʟʫ ʚ ʣʘʙʦʨʘʪʦʨʠʶ ʂʘʟʅʀʀɾʠʂ. ɸʥʘʣʠʟ ʣʠʩʪʦʚʦʡ ʤʘʩʩʳ ʠʟ 

ʣʶʮʝʨʥʳ ʥʘ ʥʘʪʫʨʘʣʴʥʫʶ ʚʣʘʞʥʦʩʪʴ ʠ ʘʙʩʦʣʶʪʥʦ-ʩʫʭʦʤ ʩʦʩʪʦʷʥʠʠ ʧʦʢʘʟʘʣ ʩʦʜʝʨʞʘʥʠʝ 
ʧʨʦʪʝʠʥʘ 23,78 %, ʢʣʝʪʯʘʪʢʠ   12,73%.  ʠ ʢʘʨʦʪʠʥʘ 35,67 ʤʛ (%)RFV (ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʢʦʨʤʦʚʘʷ 

ʮʝʥʥʦʩʪʴ ʚ ʢʦʨʤʘʭ)  331,55%.   

ʈʘʟʨʘʙʦʪʘʥʳ ʪʝʭʥʠʯʝʩʢʠʝ ʟʘʜʘʥʠʷ  ʥʘ ʦʧʳʪʥʳʝ ʦʙʨʘʟʮʳ ʤʘʰʠʥ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ 

ʜʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʙʝʣʢʦʚʦ-ʚʠʪʘʤʠʥʥʦʡ ʜʦʙʘʚʢʠ. ʆʬʦʨʤʣʝʥʘ ʠ ʧʦʜʘʥʘ ʟʘʷʚʢʘ ʥʘ ʠʟʦʙʨʝʪʝʥʠʝ 

ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʧʘʪʝʥʪʘ ʈʂ: çʉʧʦʩʦʙ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʠ ʭʨʘʥʝʥʠʷ  ʙʝʣʢʦʚʦ-ʚʠʪʘʤʠʥʥʦʡ ʜʦʙʘʚʢʠ 

(ɹɺɼ) ʠʟ ʣʠʩʪʦʚʦʡ ʤʘʩʩʳ ʙʦʙʦʚʳʭ ʪʨʘʚ  ʚ ʚʘʢʫʫʤ-ʢʦʥʪʝʡʥʝʨʘʭè.  

ɺ 2026 ʛʦʜʫ ʙʫʜʫʪ: ʠʟʛʦʪʦʚʣʝʥʳ ʦʧʳʪʥʳʝ ʦʙʨʘʟʮʳ ʤʘʰʠʥ ʩ ʜʦʨʘʙʦʪʢʦʡ ʠʟ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʦʙʨʘʟʮʦʚ, ʧʨʦʚʝʜʝʥʳ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʠ  ʧʨʠʝʤʦʯʥʳʝ ʠʩʧʳʪʘʥʠʷ ʠʭ, 

ʧʨʦʝʢʪʳ ʪʝʭʥʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʥʘ ʤʘʰʠʥʳ. 

ʌʠʥʘʥʩʠʨʦʚʘʥʠʷ. ʈʘʙʦʪʘ ʚʳʧʦʣʥʷʝʪʩʷ ʚ ʨʘʤʢʘʭ ʧʨʦʛʨʘʤʤʥʦ-ʮʝʣʝʚʦʛʦ ʬʠʥʘʥʩʠʨʦʚʘ-

ʥʠʷ ʄʇʉ ʈʂ ʧʦ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʧʨʦʛʨʘʤʤʝ ʀʈʅ BR23992300 «ʈʘʟʨʘʙʦʪʢʘ ʠ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʦʙʝʩʧʝʯʠʚʘʶ-

ʱʠʭ ʨʝʘʣʠʟʘʮʠʶ ʥʘʫʯʥʦ-ʦʙʦʩʥʦʚʘʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʜʫʢʮʠʠ ʞʠʚʦʪʥʦ-

ʚʦʜʩʪʚʘ» (2024-2026 ʛʦʜʳ). 
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5ɾʘʨʘʪʳʣʳʩʪʘʥʫ-ʤʘʪʝʤʘʪʠʢʘ ʙʘϤʳʪʳʥʜʘϤʳ ʅʘʟʘʨʙʘʝʚ ʟʠʷʪʢʝʨʣʽʢ ʤʝʢʪʝʙʽ, ɸʣʤʘʪʳ Ϩ., ϧʘʟʘϨʩʪʘʥ  

 

ɸשʜʘʪʧʘ. ɾʘʧʳʨʘץʪʳ ʞʠʥʘʫסʘ ʘʨʥʘʣסʘʥ ʤʘʰʠʥʘʥʳש (ʪʘʨʘסʳʰʪʳש), ʙʘʨʘʙʘʥʜʳ ʢʝʧʪʽʨʛʽʰʪʽש ʞᴅʥʝ 

ʚʘʢʫʫʤ-ʦʨʘʤʜʘסʳ ʞʘʧʳʨʘץʪʳ ʤʘʩʩʘʥʳ ʦʨʘʫʰʳʥʳש ʞײʤʳʩ ʦʨʛʘʥʜʘʨʳʥʳש ʧʘʨʘʤʝʪʨʣʝʨʽ ʥʝʛʽʟʜʝʣʛʝʥ. ʉʳʟʙʘ 

 .ʣʛʽʣʝʨʽ ʜʘʡʳʥʜʘʣʜʳװ ʵʢʩʧʝʨʠʤʝʥʪʪʽʢ שʨʘʣʜʘʨʜʳײץ ץʞʘʪʪʘʤʘʩʳ ᴅʟʽʨʣʝʥʽʧ, ʪʝʭʥʠʢʘʣʳײץ

ɻʝʣʠʦʢʦʣʣʝʢʪʦʨʣʳ ʢʝʧʪʽʨʛʽʰ ץʦʥʜʳʨסʳʩʳ ʞʘʧʳʨʘץ ʤʘʩʩʘʩʳʥ ץʘʞʝʪʪʽ ʳʣסʘʣʜʳʣʳץץʘ ʜʝʡʽʥ ʢʝʧʪʽʨʝʜʽ. 

ɻʝʣʠʦʢʦʣʣʝʢʪʦʨʜʳ ץʦʣʜʘʥʫ ʵʣʝʢʪʨ ʵʥʝʨʛʠʷʩʳʥʳש ʢʝʧʪʽʨʫ ʰʳסʳʥʳʥ 1,5-2,0 ʝʩʝʛʝ ʘʟʘʡʪʘʜʳ. 

ɹʫʳʧ-ʪװʶʰi ʞʦץשʘʥʳש ʞʘʧʳʨʘץ ʤʘʩʩʘʩʳʥ ʧʦʣʠʵʪʠʣʝʥ ʩʫ ᴇʪʧʝʡʪiʥ ʧʣʝʥʢʘʜʘʥ ʞʘʩʘʣסʘʥ 

ʢʦʥʪʝʡʥʝʨʣʝʨʛʝ ʙʫʳʧ-ʪװʡʝʜi, ʩʳʡʳʤʜʳʣʳסʳ 25 ʥʝʤʝʩʝ 50 ʢʛ ץʘʧʪʘʨסʘ ʩʘʣʳʥסʘʥ ʚʘʢʫʫʤ ʙʦʡʳʥʰʘ ʙʫʳʧ- 

ʪװʡʝʜi. ɾʘʧʳʨʘץʪʘʨʜʘ 6-10 ʝʩʝ ʢᴇʧ ʢʘʨʦʪʠʥ, 2-3 ʝʩʝ ʢᴇʧ ʧʨʦʪʝʠʥ, ʘʣ ʪʘʣʰʳץ ʩʘʙʘץʪʘʨʜʘסʳʜʘʥ 2-3 ʝʩʝ 

ʘʟ ʙʦʣʘʜʳ. ɹɺɼ-ʥʳ ʚʘʢʫʫʤ-ץʘʧʪʘʤʘʜʘ ʩʘץʪʘʫ ʢʝʟʽʥʜʝ ʢʘʨʦʪʠʥ ʤʝʥ ʧʨʦʪʝʠʥʥʽש ʞʦסʘʣʫʳʥʘ ʞʦʣ ʙʝʨʽʣʤʝʡʜʽ. 

ɾʘʧʳʨʘץ ʤʘʩʩʘʩʳʥ ʞʠʥʘʫסʘ ʘʨʥʘʣסʘʥ ʪʘʨʘסʳʰ, ʙʘʨʘʙʘʥʜʳ ʢʝʧʪʽʨʛʽʰ ʞᴅʥʝ ʚʘʢʫʫʤ-ʦʨʘʤʜʘ 

ʦʨʘʫʰʳʥʳש ʞײʤʳʩ ʦʨʛʘʥʜʘʨʳʥʳש ʧʘʨʘʤʝʪʨʣʝʨʽ ʥʝʛʽʟʜʝʣʜʽ. ʉʳʟʙʘ ײץʞʘʪʪʘʤʘʩʳ ᴅʟʽʨʣʝʥʽʧ, ʵʢʩʧʝʨʠʤʝʥʪʪʽʢ 

 שʘʥʳץʳʰשʳʰ ʞʦסʪʘʨ ʢᴇʨʩʝʪʢʝʥʜʝʡ, ʪʘʨʘץʩʳʥʘ ץʞᴅʥʝ ʜʘʣʘʣʳ ץʣʛʽʣʝʨ ʜʘʡʳʥʜʘʣʜʳ. ɿʝʨʪʭʘʥʘʣʳװ

ʞʘʧʳʨʘץʪʘʨʳʥ ʩʘʙʘץʪʘʨʜʘʥ ʙᴇʣʽʧ, ʞʠʥʘסʳʰ ʙʫʥʢʝʨʛʝ ʪʠʝʡʜʽ, ʩʘʙʘץʪʘʨʜʳ 8-10 ʩʤ ʙʠʽʢʪʽʢʪʝ ץʠʶ ʘʨץʳʣʳ 

ʘʡʜʘʫסʘ ʦʨʥʘʣʘʩʪʳʨʘʜʳ. ɹʘʨʘʙʘʥʜʳ ʢʝʧʪʽʨʛʽʰʪʝ ʞʘʧʳʨʘץ ʤʘʩʩʘʩʳ ʙʝʣʩʝʥʜʽ ʘʨʘʣʘʩʪʳʨʫ ʘʨץʳʣʳ 

ʛʝʣʠʦʢʦʣʣʝʢʪʦʨ ʢᴇʤʝʛʽʤʝʥ ץʘʞʝʪʪʽ ʳʣסʘʣʜʳʣʳץץʘ ʜʝʡʽʥ ʢʝʧʪʽʨʽʣʝʜʽ. ɻʝʣʠʦʢʦʣʣʝʢʪʦʨ ץʦʣʜʘʥʫ ʵʣʝʢʪʨ 

ʵʥʝʨʛʠʷʩʳʥʳש ʰʳסʳʥʳʥ 1,5-2 ʝʩʝ ʘʟʘʡʪʘʜʳ. ʆʨʘʫʰʳ ʞʘʧʳʨʘץ ʤʘʩʩʘʩʳʥ ʧʦʣʠʵʪʠʣʝʥ ʢʦʥʪʝʡʥʝʨʣʝʨʛʝ ʩʘʣʫ 

ʘʨץʳʣʳ ʚʘʢʫʫʤʜʳץ ʦʨʘʤʘʜʘ 25 ʥʝʤʝʩʝ 50 ʢʛ ץʘʧʪʘʨסʘ ʦʨʥʘʣʘʩʪʳʨʘʜʳ. ɾʘʧʳʨʘץʪʘʨʜʘ ʢʘʨʦʪʠʥ 6-10 ʝʩʝ, 

ʧʨʦʪʝʠʥ 2-3 ʝʩʝ ʢᴇʧ, ʘʣ ʪʘʣʰʳ2-3 ץ ʝʩʝ ʘʟ ʙʦʣʘʜʳ. ɺʘʢʫʫʤʜʳץ ץʘʧʪʘʤʘʜʘ ʩʘץʪʘʫ ʢʝʟʽʥʜʝ ʢʘʨʦʪʠʥ ʤʝʥ 

ʧʨʦʪʝʠʥʥʽש ʞʦסʘʣʫʳ ʙʦʣʤʘʡʜʳ. 

ʊʽʨʝʢ ʩᴇʟʜʝʨ: ʪʘʨʘסʳʰ, ʢʝʧʪʽʨʛʽʰ ץʦʥʜʳʨסʳ, ʦʨʘʫʰʳ, ʞʘʧʳʨʘץ ʤʘʩʩʘʩʳ, ʞʦשʳʰץʘ, ʛʝʣʠʦʢʦʣʣʝʢʪʦʨ, 

ʚʘʢʫʫʤ. 
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DEVELOPMENT OF TECHNICAL MEANS FOR PREPARATION USING HELIOSYING OF 

PROTEIN-VITAMIN SUPPLEMENT FROM ALFALFA LEAF MASS IN VACUUM PACKAGING  
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5Nazarbayev Intellectual School of Natural Mathematics, Almaty, Kazakhstan 

 

  

Annotation. The parameters of the working parts of the machine for harvesting leaf mass (thresher), drum 

dryer and vacuum packer for leaf mass have been substantiated. Drawing documentation has been developed and 

experimental samples of technical equipment have been manufactured.  

As a result of laboratory and field tests of the machines, it was established that the machine for harvesting 

leaf mass threshes alfalfa leaf mass, separates it from the stems and loads it into a storage hopper, simultaneously 

mowing the stems at a height of 8-10 cm and placing them in swaths. At the stationary site, the leaf mass is loaded 

into the hopper of a drum dryer with active mixing using a solar collector, and the leaf mass is dried to a certain 

moisture content. The use of a solar collector reduces the energy consumption for drying by 1.5-2.0 times.  

The packer packs the alfalfa leaf mass into polyethylene film containers, vacuum packs it, and places it in 25 

or 50 kg bags. The leaves contain 6-10 times more carotene, 2-3 times more protein, and 2-3 times less fibre than the 

stems. When stored in vacuum packaging, there is no loss of carotene or protein. 

Keywords:  protein-vitamin supplement, brush, silage, leaf mass, drying unit, solar collector, packer, 

vacuum. 
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 ץʘʫʣʳץʩײʘʥ ʥסʘ ʘʨʥʘʣסʦʣʞʘʟʙʘʣʘʨʜʳ ʨᴅʩʽʤʜʝʫ ʞᴇʥʽʥʜʝ ʘʚʪʦʨʣʘʨפ
 

çפʦʨץʳʪ ɸʪʘ ʘʪʳʥʜʘסʳ פʳʟʳʣʦʨʜʘ ʫʥʠʚʝʨʩʠʪʝʪʽʥʽש ʍʘʙʘʨʰʳʩʳ. ɸʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ 

 ʤʳʩʪʳ ʘʚʪʦʨ(ʣʘʨ)ײʳʣʳʤʠ ʞס ʰʽʥ ʜʘʡʳʥװ ʘʣʘ ʞʘʨʠʷʣʘʫץʳʣʳʤʜʘʨʳè ʞʫʨʥʘʣʳʥʜʘ ʤʘס

Vestnik.korkyt.kz ʩʘʡʪʳʥʜʘסʳ ʆʥʣʘʡʥ ʤʘץʘʣʘ ʞʽʙʝʨʫ ʞװʡʝʩʽ ʘʨץʳʣʳ, ʘʨʥʘʡʳ ʥײʩץʘʫʣʳץʪʳ 

ʧʘʡʜʘʣʘʥʳʧ ʞʽʙʝʨʫʛʝ ʙʦʣʘʜʳ. ʄʘץʘʣʘ Windows 10 ʦʧʝʨʘʪʠʚʪʽ ʞװʡʝʩʽʥʜʝʛʽ Word ʬʦʨʤʘʪʳʥʜʘ 

Times New Roman ʰʨʠʬʪʽʥʜʝ ʞʘʟʳʣʫʳ ץʘʞʝʪ (ʆʩʳ ʪʘʣʘʧʪʘ ʞʘʟʳʣʤʘסʘʥ ʤʘץʘʣʘ ʘʚʪʦʤʘʪʪʳ ʪװʨʜʝ 

 ʨʳʣʳʤʳ ʤʝʥײץ ʘʣʘץʳʣʰʳʥʰʘ. ʄʘסʰʘ, ʦʨʳʩʰʘ, ʘץʘʟʘץ ʘʙʳʣʜʘʥʙʘʡʜʳ). ɾʘʨʠʷʣʘʥʳʤ ï ʪʽʣʜʝʨʽץ

ʙʝʟʝʥʜʽʨʽʣʫʽ: 

1. ʄʘץʘʣʘ ʢᴇʣʝʤʽ 6-12 ʙʝʪ ʘʨʘʣʳסʳʥʜʘ ʙʦʣʫʳ ʪʠʽʩ (ʘʥʥʦʪʘʮʠʷʣʘʨ ʤʝʥ ᴅʜʝʙʠʝʪʪʝʨ ʪʽʟʽʤʽʥ           

 .(ʘʥʜʘ 6 ʙʝʪʪʝʥ ʪᴇʤʝʥ ʙʦʣʤʘʫʳ ʪʠʽʩסʦʩʧʘץ

ï ʄʘץʘʣʘʥʳ ײץʨʫ ʩʭʝʤʘʩʳ (ʙʝʪʽ ï ɸ4, ʢʽʪʘʧʪʳץ ʙʘסʜʘʨ, ʪʫʨʘʣʘʫ ï ʝʥʽ ʙʦʡʳʥʰʘ. ʉʦʣ ʞʘץ, 

 ʳʥʜʘ ï 2,0 ʩʤ. ʐʨʠʬʪ: ʪʠʧסʞʘ שʞʠʝʢʪʝʨʽ ï 2,5 ʩʤ, ʦ ץʳ ʘʰʳסʪʘʨʳʥʜʘץʛʽ ʞᴅʥʝ ʪᴇʤʝʥʛʽ ʞʘשʩʪʽװ

Times New Roman, ᴇʣʰʝʤʽ  ï 12) (Windows 10 ʦʧʝʨʘʪʠʚʪʽ ʞװʡʝʩʽʥʜʝʛʽ Word ʬʦʨʤʘʪʳʥʜʘ); 

- ʍנʊɸʈ ʠʥʜʝʢʩʽ ï ʙʽʨʽʥʰʽ ץʘʪʘʨ ʞʦסʘʨʳʜʘ, ʩʦʣ ʞʘץʪʘ (http://grnti.ru); ʦש ʞʘץʪʘ ï 

ʞʫʨʥʘʣʜʳש doi ʠʥʜʝʢʩʽ (ʧʨʝʬʠʢʩ ʞᴅʥʝ ʩʫʬʬʠʢʩ) ï ʨʝʜʘʢʮʠʷʜʘ ʙʝʨʽʣʝʜʽ; 

- ʤʘץʘʣʘ ʘʪʘʫʳ ï ʦʨʪʘʩʳʥʘ ץʘʣʳש ʦʥ ʝʢʽʥʰʽ ץʘʨʽʧʧʝʥ; 

- ʘʚʪʦʨ(ʣʘʨʜʳש)ʜʳש ʘʪʳ-ʞᴇʥʜʝʨʽʥʽש ʙʽʨʽʥʰʽ ץʘʨʧʽ ʤʝʥ ʪʝʛʽ ï ʦʨʪʘסʘ 11-ץʘʨʽʧ, (ʘʚʪʦʨʣʘʨ 

ʩʘʥʳ 5 ʘʜʘʤʥʘʥ ʘʨʪʳץ ʙʦʣʤʘʫʳ ʪʠʽʩ, 6 ʘʜʘʤ - ʞʦʙʘ ʰʝשʙʝʨʽʥʜʝ ʞʘʟʳʣסʘʥ ʤʘץʘʣʘʣʘʨ װʰʽʥ ʨץײʩʘʪ 

ʝʪʽʣʝʜʽ (ʞʦʙʘ ʘʚʪʦʨʣʘʨʳ װʰʽʥ), ʥʝʛʽʟʛʽ ʘʚʪʦʨʜʳש ʘʪʳ-ʞᴇʥʽʥʝ * ʙʝʣʛʽʩʽ ץʦʡʳʣʘʜʳ; 

 ;ʘʨʽʧץ-ʘ, ʢʫʨʩʠʚ ï 11סʘʪʘʫʳ  ï ʦʨʪʘ ץʪʦʣʳ שʘʣʘ, ʝʣʜʽץ ,ʡʳʤײ -

- Aשʜʘʪʧʘ. ʊװʧ ʥײʩץʘ ʪʽʣʽʥʜʝ (150-200 ʩᴇʟ; ʤʘץʘʣʘ ײץʨʳʣʳʤʳʥ ʩʘץʪʘʡ ʦʪʳʨʳʧ), ᴇʣʰʝʤʽ  

(ʢʝʛʣʴ) ï 11-ץʘʨʽʧ; 

- ʊʽʨʝʢ ʩᴇʟʜʝʨ ï ץʘʟʘץ, ʦʨʳʩ, ʘסʳʣʰʳʥ ʪʽʣʜʝʨʽʥʜʝ (3-5 ʩᴇʟ/ʩᴇʟ ʪʽʨʢʝʩʪʝʨʽ), ᴇʣʰʝʤʽ - (ʢʝʛʣʴ)  

 ;ʘʨʽʧץ-11

- ʅʝʛʽʟʛʽ ʤᴅʪʽʥ (ʘʨʘʣʳץ ʠʥʪʝʨʚʘʣ - 1, çʘʟʘʪ ʞʦʣè - 1,25 ʩʤ, 12-ץʘʨʽʧ) ײץʨʳʣʳʤʳ 

ʪᴇʤʝʥʜʝʛʽʜʝʡ ʙʦʣʘʜʳ: 

2. ʂʽʨʽʩʧʝ: ʪʘץʳʨʳʧʪʳש ʪʘשʜʘʣʫʳʥ ʥʝʛʽʟʜʝʫ; ʪʘשʜʘʣסʘʥ ʪʘץʳʨʳʧʪʳש, ʤᴅʩʝʣʝʥʽש 

ᴇʟʝʢʪʽʣʽʛʽ, ʦʙʲʝʢʪʽʩʽ, ʧᴅʥʽ, ʤʘץʩʘʪʳ, ʤʽʥʜʝʪʽ, ᴅʜʽʩʽ, ʪᴅʩʽʣʽ, ʪײʞʳʨʳʤʳ ʞᴅʥʝ ʤʘסʳʥʘʩʳʥ ʘʥʳץʪʘʫ 

3. ɿʝʨʪʪʝʫ ʤʘʪʝʨʠʘʣʜʘʨʳ ʤʝʥ ᴅʜʽʩʪʝʨʽ: ʤʘʪʝʨʠʘʣʜʘʨ ʤʝʥ ʞײʤʳʩ ʙʘʨʳʩʳ 

ʩʠʧʘʪʪʘʤʘʩʳʥʘʥ, ʩʦʥʜʘʡ-ʘץ ʧʘʡʜʘʣʘʥʳʣסʘʥ ᴅʜʽʩʪʝʨʜʽש ʪʦʣʳץ ʩʠʧʘʪʪʘʤʘʩʳʥʘʥ ʪײʨʫʳ ʪʠʽʩ.  

4. ʂʝʩʪʝʣʝʨ, ʩʫʨʝʪʪʝʨ ʘʡʪʳʣסʘʥʥʘʥ ʢʝʡʽʥ ʦʨʥʘʣʘʩʪʳʨʳʣʫʳ ʢʝʨʝʢ. ᴄʨ ʠʣʣʶʩʪʨʘʮʠʷʤʝʥ 

ʞʘʟʫ (ᴇʣʰʝʤʽ (ʢʝʛʣʴ) ï 11) ʙʦʣʫʳ ʢʝʨʝʢ. ʉʫʨʝʪʪʝʨ ʘʥʳץ, ʪʘʟʘ, ʩʢʘʥʝʨʣʝʥʙʝʛʝʥ ʙʦʣʫʳ ʢʝʨʝʢ. 

ʄʘץʘʣʘ ʤᴅʪʽʥʽʥʜʝ ʩʽʣʪʝʤʝʣʝʨ ʙʘʨ ʬʦʨʤʫʣʘʣʘʨ סʘʥʘ ʥᴇʤʽʨʣʝʥʝʜʽ. ʄᴅʪʽʥʜʝ ʩʽʣʪʝʤʝʣʝʨ ʪʽʢ 

ʞʘץʰʘʜʘ ʢᴇʨʩʝʪʽʣʝʜʽ. ʉʽʣʪʝʤʝʣʝʨ ʤᴅʪʽʥʜʝ ץʘʪʘש ʪװʨʜʝ ʥᴇʤʽʨʣʝʥʫʽ ʢʝʨʝʢ.  

5. ʅᴅʪʠʞʝʣʝʨ/ʪʘʣץʳʣʘʫ: ʟʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽʥ ʪʘʣʜʘʫ ʞᴅʥʝ ʪʘʣץʳʣʘʫ ʢʝʣʪʽʨʽʣʝʜʽ. 

 ʘʥץʦʨʳʪʳʥʜʳʣʘʫ; ʘʚʪʦʨ ʘʡʪץ ʤʳʩʪʳײʜʝʛʽ ʞשʦʨʳʪʳʥʜʳʣʘʨ: ʦʩʳ ʢʝʟʝץ/ʦʨʳʪʳʥʜʳפ .6

 ʧʘʨʘʪץʦʣʜʘʫ ʪʫʨʘʣʳ ʘץ ץʘʨʞʳʣʳץ ʤʳʩʪʳײʘʪʳʥ ʨʘʩʪʘʫ. ɾץʠץʘ שʞʳʨʳʤʥʳײʘʥ ʪסʩʳʥʳʣײ

 ʘʥ ᴅʜʝʙʠʝʪʪʝʨסʩʝʜʽ. ᴄʜʝʙʠʝʪʪʝʨ ʪʽʟʽʤʽ (ᴇʣʰʝʤʽ (ʢʝʛʣʴ) ï 11, ʧʘʡʜʘʣʘʥʳʣװʦʨʳʪʳʥʜʳʜʘʥ ʢʝʡʽʥ ʪפ

ʩʘʥʳ ï 15-ʪʝʥ ʢʝʤ ʙʦʣʤʘʫʳ ץʘʞʝʪ). ᴄʜʝʙʠʝʪʪʝʨ ʪʽʟʽʤʽʥʜʝ ʢʠʨʠʣʣʠʮʘʜʘ ײʩʳʥʳʣסʘʥ ʞײʤʳʩʪʘʨ 

ʙʦʣסʘʥ ʞʘסʜʘʡʜʘ ᴅʜʝʙʠʝʪʪʝʨ ʪʽʟʽʤʽʥ ʝʢʽ ʥײʩץʘʜʘ ײʩʳʥʫ ץʘʞʝʪ: ʙʽʨʽʥʰʽʩʽ ï ʪװʧʥײʩץʘʜʘ, ʝʢʽʥʰʽʩʽ ï 

ʨʦʤʘʥʠʟʘʮʠʷʣʘʥסʘʥ ʘʣʬʘʚʠʪʧʝʥ (ʪʨʘʥʩʣʠʪʝʨʘʮʠʷ). ʄʘץʘʣʘʜʘסʳ ʜᴅʡʝʢʩᴇʟ ʪʽʟʽʤʽʥʜʝ ʪʝʢ 

ʨʝʮʝʥʟʠʷʣʘʥסʘʥ ᴅʜʝʙʠʝʪ ʢᴇʟʜʝʨʽ, DOI ʠʥʜʝʢʩʽ ʙʘʨ ᴅʜʝʙʠʝʪʪʝʨ ʙʦʣʫʳ ʪʠʽʩ. ʈʦʤʘʥʠʟʘʮʠʷʣʘʥסʘʥ 

ᴅʜʝʙʠʝʪʪʝʨ ʪʽʟʽʤʽ  http://www.translit.ru ʩʘʡʪʳ ʘʨʳץʳʣʳ ʨᴅʩʽʤʜʝʣʫʽ ʢʝʨʝʢ. 

7. ɸʚʪʦʨʣʘʨ ʪʫʨʘʣʳ ʤᴅʣʽʤʝʪʪʝʨ: (ʘʚʪʦʨʜʳש(ʣʘʨʜʳש) ʘʪʳ-ʞᴇʥʽ, ײʡʳʤʥʳש ʪʦʣʳץ ʘʪʘʫʳ, 

 .ʘʣʘʩʳ, ʝʣʽ, ʙʘʡʣʘʥʳʩ ʜʝʨʝʢʪʝʨʽ: ʪʝʣʝʬʦʥʳ, ʵʣ.ʧʦʰʪʘ, ʦʨʩʠʜ ʥʦʤʝʨʽ) 3 ʪʽʣʜʝץ

8. ʂʝʣʛʝʥ ʤʘʢʘʣʘ ʪʘʣʘʧץʘ ʩʘʡ ʨᴅʩʽʤʜʝʣʛʝʥ ʞʘסʜʘʡʜʘ סʘʥʘ ɸʥʪʠʧʣʘʛʠʘʪ ʙʘסʜʘʨʣʘʤʘʩʳ-ʥʘʥ 

ᴇʪʢʽʟʽʣʝʜʽ. ʊײʧʥײʩץʘʣʳסʳ 80 % - ʜʘʥ ʞʦסʘʨʳ ʢᴇʨʩʝʪʢʽʰʪʝ ʙʦʣסʘʥ ʤʘʢʘʣʘ ʈʝʜʘʢʮʠʷʥʳש ʢʘʨʘʫʳʥʘ 

ʞʽʙʝʨʽʣʝʜʽ. ɸʣ 80% - ʜʘʥ ʪᴇʤʝʥ ʙʦʣסʘʥ ʤʘץʘʣʘ ʘʚʪʦʨʜʳש ʪʦʣʳץʪʳʨʫʳʥʘ ʞʽʙʝʨʽʣʝʜʽ. ɸʣ, ʝʢʽʥʰʽ 

ʨʝʪ ᴇʪʢʽʟʽʣʛʝʥ ʞʘסʜʘʡʜʘ ʪʠʽʩʪʽ ʢᴇʨʩʝʪʢʽʰ ʙʦʣʤʘʩʘ ʞʘʨʠʷʣʘʥʳʤסʘ ץʘʙʳʣʜʘʥʙʘʡʜʳ. 

ʈʝʮʝʥʟʝʥʪʪʝʨʜʽש ʦש ʧʽʢʽʨʽʥʝʥ ʩʦש ʤʘץʘʣʘ ʞʫʨʥʘʣסʘ ץʘʙʳʣʜʘʥʳʧ, ʘʚʪʦʨסʘ ʪᴇʣʝʤ ʞʘʩʘʫ ʞᴇʥʽʥʜʝ 

ʭʘʙʘʨʣʘʤʘ ʞʽʙʝʨʽʣʝʜʽ. ɸʚʪʦʨ ʪᴇʣʝʤʘץʳʥʳש ʪװʙʽʨʪʝʛʽʥ ʨʝʜʘʢʮʠʷʥʳש ʵʣʝʢʪʨʦʥʜʳ ʧʦʯʪʘʩʳʥʘ ʞʽʙʝʨʫʛʝ 

ʤʽʥʜʝʪʪʽ (khabarshy@korkyt.kz). 

http://grnti.ru/
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ʈʫʢʦʚʦʜʩʪʚʦ ʜʣʷ ʘʚʪʦʨʦʚ ʧʦ ʦʬʦʨʤʣʝʥʠʶ ʨʫʢʦʧʠʩʝʡ 

 

ɻʦʪʦʚʘʷ ʥʘʫʯʥʘʷ ʨʘʙʦʪʘ ʜʣʷ ʧʫʙʣʠʢʘʮʠʠ ʚ ʞʫʨʥʘʣʝ çɺʝʩʪʥʠʢ ʂʳʟʳʣʦʨʜʠʥʩʢʦʛʦ ʫʥʠʚʝʨ-ʩʠʪʝʪʘ 

ʠʤʝʥʠ ʂʦʨʢʳʪ ɸʪʘ. ʉʝʨʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢè ʤʦʞʝʪ ʙʳʪʴ ʧʦʜʘʥʘ ʘʚʪʦʨʦʤ (ʘʚʪʦʨʘʤʠ) ʯʝʨʝʟ 

ʩʠʩʪʝʤʫ ʦʥʣʘʡʥ ʧʦʜʘʯʠ ʩʪʘʪʝʡ ʥʘ ʩʘʡʪʝ vestnik.korkyt.kz, ʠʩʧʦʣʴʟʫʷ ʩʧʝʮʠʘʣʴʥʳʝ ʠʥʩʪʨʫʢʮʠʠ. ʉʪʘʪʴʷ 

ʜʦʣʞʥʘ ʙʳʪʴ ʥʘʧʠʩʘʥʘ ʚ ʬʦʨʤʘʪʝ Word ʚ Windows 10 ʰʨʠʬʪʦʤ Times New Roman (ʩʪʘʪʴʷ, ʥʝ 

ʥʘʧʠʩʘʥʥʘʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʵʪʠʤ ʪʨʝʙʦʚʘʥʠʝʤ, ʥʝ ʙʫʜʝʪ ʧʨʠʥʷʪʘ ʘʚʪʦʤʘʪʠʯʝʩʢʠ). ʗʟʳʢ ʧʫʙʣʠʢʘʮʠʡ 

ʢʘʟʘʭʩʢʠʡ, ʨʫʩʩʢʠʡ, ʘʥʛʣʠʡʩʢʠʡ.  

ʉʪʨʫʢʪʫʨʘ ʠ ʦʬʦʨʤʣʝʥʠʝ ʩʪʘʪʴʠ: 

 1) ʆʙʲʝʤ ʩʪʘʪʴʠ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 6 ʜʦ 12 ʩʪʨʘʥʠʮ (ʥʝ ʤʝʥʝʝ 6 ʩʪʨʘʥʠʮ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ 

ʘʥʥʦʪʘʮʠʡ ʠ ʩʧʠʩʢʘ ʣʠʪʝʨʘʪʫʨʳ). 

- ʉʭʝʤʘ ʧʦʩʪʨʦʝʥʠʷ ʩʪʘʪʴʠ (ʩʪʨʘʥʠʮʘ ï ɸ 4, ʢʥʠʞʥʘʷ ʦʨʠʝʥʪʘʮʠʷ, ʧʦʣʷ ʩ ʣʝʚʦʡ, ʚʝʨʭʥʝʡ ʠ 

ʥʠʞʥʝʡ ʩʪʦʨʦʥ ï 2,5 ʤ, ʩ ʧʘʨʚʦʡ ï 2,0 ʤʤ. ʐʨʠʬʪ: ʪʠʧ ï Times New Roman, ʨʘʟʤʝʨ (ʢʝʛʣʴ) - 12) (ɺ 

ʬʦʨʤʘʪʝ Word ʚ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ Windows 10): 

- ʠʥʜʝʢʩ ʄʈʅʊʀ - ʧʝʨʚʘʷ ʩʪʨʦʢʘ ʩʚʝʨʭʫ ʩʣʝʚʘ (http://grnti.ru); ʠʥʜʝʢʩ DOI (ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ 

ʨʝʜʘʢʮʠʝʡ ʞʫʨʥʘʣʘ); 

- ʥʘʟʚʘʥʠʝ ʩʪʘʪʴʠ ï ʧʨʦʧʠʩʥʳʤʠ ʙʫʢʚʘʤʠ ʧʦ ʮʝʥʪʨʫ ʧʦʣʫʞʠʨʥʳʤ ʰʨʠʬʪʦʤ, ʨʘʟʤʝʨ  ï 12;  

- ʠʥʠʮʠʘʣʳ ʠ ʬʘʤʠʣʠʶ ʘʚʪʦʨʘ(ʦʚ) ï ʧʦ ʮʝʥʪʨʫ ʧʦʣʫʞʠʨʥʳʤ ʰʨʠʬʪʦʤ, ʨʘʟʤʝʨ (ʢʝʛʣʴ) ï 11 

(ʘʜʨʝʩ ʵʣ.ʧʦʯʪʳ ʘʚʪʦʨʦʚ, ʥʦʤʝʨ ʦʨʩʠʜ, ʢʦʣʠʯʝʩʪʚʦ ʘʚʪʦʨʦʚ ʥʝ ʜʦʣʞʥʦ ʧʨʝʚʳʰʘʪʴ 5 ʯʝʣʦʚʝʢ, ʢ 

ʩʪʘʪʴʷʤ, ʥʘʧʠʩʘʥʥʳʤ ʚ ʨʘʤʢʘʭ ʧʨʦʝʢʪʘ, ʜʦʧʫʩʢʘʶʪʩʷ 6 ʘʚʪʦʨʦʚ (ʜʣʷ ʘʚʪʦʨʦʚ ʧʨʦʝʢʪʘ), ʥʘ ʠʤʷ 

ʦʩʥʦʚʥʦʛʦ ʘʚʪʦʨʘ ʧʨʦʩʪʘʚʣʷʝʪʩʷ ʦʪʤʝʪʢʘ *; 

- ʧʦʣʥʦʝ ʥʘʠʤʝʥʦʚʘʥʠʝ ʦʨʛʘʥʠʟʘʮʠʠ, ʛʦʨʦʜ, ʩʪʨʘʥʘ ï ʧʦ ʮʝʥʪʨʫ, ʢʫʨʩʠʚ, ʨʘʟʤʝʨ  - 11. 

- ɸʥʥʦʪʘʮʠʷ ʥʘ ʷʟʳʢʝ ʦʨʠʛʠʥʘʣʘ (150-200 ʩʣʦʚ; ʩʦʭʨʘʥʷʷ ʩʪʨʫʢʪʫʨʫ ʩʪʘʪʴʠ) ʨʘʟʤʝʨ  - 11.  

- ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ (ʥʘ ʢʘʟʘʭʩʢʦʤ, ʨʫʩʩʢʦʤ, ʘʥʛʣʠʡʩʢʦʤ ʦʪ 5 ʜʦ 8 ʩʣʦʚ/ʩʣʦʚʦʩʦʯʝʪʘʥʠʡ) ʨʘʟʤʝʨ 

(ʢʝʛʣʴ) - 11. 

- ʆʩʥʦʚʥʦʡ ʪʝʢʩʪ (12 ʰʨʠʬʪ, ʤʝʞʩʪʨʦʯʥʳʡ ʠʥʪʝʨʚʘʣ - 1, ʦʪʩʪʫʧ çʢʨʘʩʥʦʡ ʩʪʨʦʢʠè  - 1,25 ʩʤ), 

ʩʪʨʫʢʪʫʨʘ: 

2) ɺʚʝʜʝʥʠʝ: ʦʙʦʩʥʦʚʘʥʠʝ ʚʳʙʦʨʘ ʪʝʤʳ; ʘʢʪʫʘʣʴʥʦʩʪʴ ʪʝʤʳ ʠʣʠ ʧʨʦʙʣʝʤʳ, ʦʧʨʝʜʝʣʝʥʠʝ 

ʦʙʲʝʢʪʘ, ʧʨʝʜʤʝʪʘ, ʮʝʣʝʡ, ʟʘʜʘʯ, ʤʝʪʦʜʦʚ, ʧʦʜʭʦʜʦʚ, ʛʠʧʦʪʝʟʳ ʠ ʟʥʘʯʝʥʠʷ ʨʘʙʦʪʳ. 

3) ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʜʦʣʞʥʳ ʩʦʩʪʦʷʪʴ ʠʟ ʦʧʠʩʘʥʠʷ ʤʘʪʝʨʠʘʣʦʚ ʠ ʭʦʜʘ 

ʨʘʙʦʪʳ, ʘ ʪʘʢʞʝ ʧʦʣʥʦʛʦ ʦʧʠʩʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʤʝʪʦʜʦʚ.  

4) ɺ ʩʪʘʪʴʝ ʥʫʤʝʨʫʶʪʩʷ ʪʦʣʴʢʦ ʪʝ ʬʦʨʤʫʣʳ, ʥʘ ʢʦʪʦʨʳʝ ʝʩʪʴ ʩʩʳʣʢʠ ʚ ʪʝʢʩʪʝ. ɺ ʩʩʳʣʢʘʭ ʚ 

ʪʝʢʩʪʝ ʫʢʘʟʳʚʘʝʪʩʷ ʚ ʢʚʘʜʨʘʪʥʳʭ ʩʢʦʙʢʘʭ.   

5) ʨʝʟʫʣʴʪʘʪʳ/ʦʙʩʫʞʜʝʥʠʝ: ʧʨʠʚʦʜʠʪʩʷ ʘʥʘʣʠʟ ʠ ʦʙʩʫʞʜʝʥʠʝ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ 

ʠʩʩʣʝʜʦʚʘʥʠʷ. 

6)   ʟʘʢʣʶʯʝʥʠʝ/ʚʳʚʦʜʳ: ʦʙʦʙʱʝʥʠʝ ʠ ʧʦʜʚʝʜʝʥʠʝ ʠʪʦʛʦʚ ʨʘʙʦʪʳ ʥʘ ʜʘʥʥʦʤ ʵʪʘʧʝ; 

ʧʦʜʪʚʝʨʞʜʝʥʠʝ ʠʩʪʠʥʥʦʩʪʠ ʚʳʜʚʠʛʘʝʤʦʛʦ ʫʪʚʝʨʞʜʝʥʠʷ, ʚʳʩʢʘʟʘʥʥʦʛʦ ʘʚʪʦʨʦʤ. 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ (ʨʘʟʤʝʨ (ʢʝʛʣʴ) ï 11, ʢʦʣʠʯʝʩʪʚʦ ʠʩʧʦʣʴʟʫʝʤʦʡ ʣʠʪʝʨʘʪʫʨʳ ʥʝ ʤʝʥʝʝ 15). 

ʇʨʠ ʥʘʣʠʯʠʠ ʚ ʩʧʠʩʢʝ ʣʠʪʝʨʘʪʫʨʳ ʨʘʙʦʪ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʥʘ ʢʠʨʠʣʣʠʮʝ, ʩʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ ʜʦʣʞʝʥ 

ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʜʚʫʭ ʚʘʨʠʘʥʪʘʭ: ʧʝʨʚʳʡ - ʚ ʦʨʠʛʠʥʘʣʝ, ʚʪʦʨʦʡ - ʚ ʣʘʪʠʥʠʟʠʨʦʚʘʥʥʦʤ ʘʣʬʘʚʠʪʝ 

(ʪʨʘʥʩʣʠʪʝʨʘʮʠʷ). ʉʧʠʩʦʢ ʩʩʳʣʦʢ ʚ ʩʪʘʪʴʝ ʜʦʣʞʝʥ ʩʦʜʝʨʞʘʪʴ ʪʦʣʴʢʦ ʨʝʮʝʥʟʠʨʫʝʤʳʝ ʣʠʪʝʨʘʪʫʨʥʳʝ 

ʠʩʪʦʯʥʠʢʠ, ʣʠʪʝʨʘʪʫʨʫ ʩ ʠʥʜʝʢʩʦʤ DOI. ʉʧʠʩʦʢ ʣʘʪʠʥʠʟʠʨʦʚʘʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ ʜʦʣʞʝʥ ʙʳʪʴ 

ʧʦʜʛʦʪʦʚʣʝʥ ʯʝʨʝʟ ʩʘʡʪ http://www.translit.ru. 

7)  Cʚʝʜʝʥʠʷ ʦʙ ʘʚʪʦʨʘʭ: (ʜʦʣʞʥʳ ʩʦʜʝʨʞʘʪʴ ʌʀʆ ʘʚʪʦʨʘ (ʦʚ), ʧʦʣʥʦʝ 

ʥʘʠʤʝʥʦʚʘʥʠʝ ʦʨʛʘʥʠʟʘʮʠʠ, ʛʦʨʦʜ, ʩʪʨʘʥʘ, ʢʦʥʪʘʢʪʥʳʝ ʜʘʥʥʳʝ: ʪʝʣʝʬʦʥ, ʵʣ.ʧʦʯʪʘ, ʥʦʤʝʨ 

ʦʨʩʠʜ) ʥʘ 3-ʭ ʷʟʳʢʘʭ. 

8) ʉʪʘʪʴʷ ʜʦʣʞʥʘ ʦʙʣʘʜʘʪʴ ʥʝ ʤʝʥʝʝ 80% ʫʥʠʢʘʣʴʥʦʩʪʠ ʪʝʢʩʪʘ ʜʣʷ ʧʫʙʣʠʢʘʮʠʡ.ɺ ʩʣʫʯʘʝ ʝʩʣʠ 

ʦʨʠʛʠʥʘʣʴʥʦʩʪʴ ʩʪʘʪʴʠ ʥʠʞʝ 80%, ʨʘʙʦʪʘ ʙʫʜʝʪ ʚʦʟʚʨʘʱʝʥʘ ʘʚʪʦʨʫ ʜʣʷ ʠʩʧʨʘʚʣʝʥʠʝ ʠ ʢʦʨʨʝʢʪʠʨʦʚʢʠ. 

ʇʦʩʣʝ ʚʪʦʨʠʯʥʦʡ ʧʨʦʚʝʨʢʠ ʩʪʘʪʴʷ ʥʘʙʠʨʘʝʪ ʥʝʦʙʭʦʜʠʤʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʚ ʘʥʪʠʧʣʘʛʠʘʪ, ʥʘʧʨʘʚʣʷʝʪʩʷ ʥʘ 

ʨʘʩʩʤʦʪʨʝʥʠʝ ʨʝʜʘʢʮʠʦʥʥʦʡ ʢʦʣʣʝʛʠʠ. ʉʪʘʪʴʷ, ʥʝ ʦʪʚʝʯʘʶʱʘʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʪʨʝʙʦʚʘʥʠʷʤ, 

ʦʨʠʛʠʥʘʣʴʥʦʩʪʴ ʢʦʪʦʨʳʡ,  ʧʨʦʚʝʨʝʥʘ ʜʚʘʞʜʳ, ʢ ʧʫʙʣʠʢʘʮʠʠ ʥʝ ʧʨʠʥʠʤʘʝʪʩʷ. ʇʦʩʣʝ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ 

ʦʪʟʳʚʘ ʨʝʮʝʥʟʝʥʪʦʚ, ʩʪʘʪʴʷ ʧʨʠʥʠʤʘʝʪʩʷ ʜʣʷ ʧʫʙʣʠʢʘʮʠʠ ʚ ʞʫʨʥʘʣ ʠ ʘʚʪʦʨʫ ʥʘʧʨʘʚʣʷʝʪʩʷ 

ʫʚʝʜʦʤʣʝʥʠʝ ʦʙ ʦʧʣʘʪʝ. ɸʚʪʦʨ ʦʙʷʟʘʥ ʦʪʧʨʘʚʠʪʴ ʢʚʠʪʘʥʮʠʶ ʦʙ ʦʧʣʘʪʝ ʥʘ ʵʣʝʢʪʨʦʥʥʫʶ ʧʦʯʪʫ 

ʨʝʜʘʢʮʠʠ (khabarshy@korkyt.kz).  
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Manual for  authors of manuscripts 

 

Ready scientific work for publication in the journal «Bulletin of Korkyt Ata Kyzylorda 

University. The series agricultural sciences» can be submitted by the author (authors) through the 

system of online submission of articles on the site vestnik.korkyt.kz, using special instructions. The 

article should be written in Word format in Windows 10 in Times New Roman font (an article not 

written in accordance with this requirement will not be accepted automatically). Language of 

publications Kazakh, Russian, English.  

Structure and design of the article: 

1) The size of the article ranges from 6 to 12 pages at least 6 pages, excluding annotations and 

bibliography). 

- description of the scheme of the article (page - A 4, book orientation, indents are calculated with 

respect to the left top and bottom sides page margins-2.5 m, with right  - 2.0 m, Standard font : type - 

Times New Roman, size (font) - 12) (Word format on Windows 10 operating system): 

-  the ISTIR index is the first line at the top left (http://grnti.ru). 

-  DOI index (provided by the editorial office); 

-  title of article ï with capital letters,  alignment on the center in bold, size (font) 12. 

-  initials and last name of author(s) - alignment on the center in bold, size (font) ï 11, (e-mail 

address of the authors, orsid number, the number of authors should not exceed 5 people, 6 authors are 

allowed to the articles written within the framework of the project (for the authors of the project), a 

mark is affixed to the name of the main author *; 

- the full name of the organization, city, country, alignment on the center, italic, size (font) - 11. 

-  Annotation in the original language (150-200 words; retaining the structure of the article) size 

(font) - 11.  

-  Keywords (in Kazakh, Russian, English from 5 to 8 words/phrases) size (font) - 11. 

-  Main text (12 font, line spacing - 1, indentation of red line#- 1.25 cm) 

-   Structure: 

2) Introduction:  rationale for the selection of the topic; relevance of the topic or problem; 

definition of the object, subject, objectives, tasks, methods, approaches, hypotheses and meanings of the 

work. 

3) Research materials and methods: should consist of a description of the materials and the 

progress of work, as well as a full description of the methods used. 

4) In the article, only those formulas that are referenced in the text are numbered. References in 

the text are indicated in square brackets. 

5) Results/discussion: an analysis and discussion of the results of the study is given. 

6) Conclusion/conclusions: summarizing and summarizing the work at this stage; confirmation 

of the truth of the assertion put forward by the author. 

List of references (size (point size) - 11, the number of used literature is at least 15). If there are 

works presented in Cyrillic in the list of references, the list of references should be presented in two 

versions: the first - in the original, the second - in the Latinized alphabet (transliteration). The list of 

references in the article should contain only peer-reviewed literary sources, literature with a DOI index. 

The list of romanized literature should be prepared through the site http://www.translit.ru. 

7) Information about the authors: (should contain the full name of the author (s), full 

name of the organization, city, country, contact details: telephone, e-mail, orsid number) in 3 

languages. 

8) The article must have at least 80% uniqueness of the text for publication. If the originality of 

the article is below 80%, the work will be returned to the author for correction and correction. After a 

secondary check, the article gains the required indicator in anti-plagiarism, and is sent for consideration 

by the editorial board. An article that does not meet the relevant requirements, the originality of which is 

double-checked, is not accepted for publication. After a positive feedback from the reviewers, the article 

is accepted for publication in the journal and the author is sent a notification of payment. The author is 

obliged to send a payment receipt to the editorial office by e-mail (khabarshy@korkyt.kz). 
  

https://context.reverso.net/%D0%BF%D0%B5%D1%80%D0%B5%D0%B2%D0%BE%D0%B4/%D0%B0%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9-%D1%80%D1%83%D1%81%D1%81%D0%BA%D0%B8%D0%B9/page+margins
https://context.reverso.net/%D0%BF%D0%B5%D1%80%D0%B5%D0%B2%D0%BE%D0%B4/%D0%B0%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9-%D1%80%D1%83%D1%81%D1%81%D0%BA%D0%B8%D0%B9/font
mailto:khabarshy@korkyt.kz
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ʄɸɿʄױʅʓ 

 

ʂϭʈɯʐ ʐɸʈʋɸʐʓʃʓϣʓ 

 

ʅʝʛʽʟʛʽ ʪʦʧʳʨʘץ ᴇשʜʝʫ ᴅʜʽʩʪʝʨʽʥʝ ץʘʨʘʡ ʪʦʧʳʨʘץʪʳש ʘʛʨʦʬʠʟʠʢʘʣʳץ ץʘʩʠʝʪʪʝʨʽ ʞᴅʥʝ ʜᴅʥʜʽʢ 

 ᴇʥʽʤʜʽʣʽʛʽ שʤʘʡʜʳײץ

ʊʘʫʪʝʥʦʚ ʀ.ɸ., ɹʝʢʞʘʥʦʚ ʉ.ɾ., ʊʦʭʝʪʦʚʘ ʃ.ɸ., ʂʫʣʪʘʩʦʚ ɹ.ʐ., ʅʫʨʛʘʣʠʝʚ ʅ.ʐ., 

ɹʘʣʤʘʭʘʥʦʚ ɸ.ɸ 

 

 

 

6 

 

ɽɻɯʅʐɯʃɯʂ ɾϷʅɽ Ϲʉɯʄɼɯʂ ʐɸʈʋɸʐʓʃʓϣʓ 

 

ʄʘץʪʘ (gossypium hirsutum) ʛʝʥʦʤʳʥʳש ʨʝʩʫʨʩʪʘʨʳ ʟʘʤʘʥʘʫʠ ʩʝʣʝʢʮʠʷʣʳץ ʞײʤʳʩʪʘʨ װʰʽʥ 

ʤʦʣʝʢʫʣʘʣʳץ ʥʝʛʽʟ ʨʝʪʽʥʜʝ 

ɸʤʘʥʛʝʣʴʜʳʝʚʘ ʅ.ʂ., ᴆʨʢʝʥ ɸ., ɾʫʤʘʙʘʡ ʅ. ɹ., ʄʘʥʘʙʘʝʚʘ ʐ. ɸ., Mʘʭʤʘʜʞʘʥʦʚ ʉ. ʇ.,  

ʊװʩʽʧץʘʥ ɼ. 

 

 

 

21 

ʉʦʣʪװʩʪʽʢ פʘʟʘץʩʪʘʥ ʞʘסʜʘʡʳʥʜʘ ʰʘʨʫʘʰʳʣʳײץ-ץʥʜʳ ʙʝʣʛʽʣʝʨʽ ʙʦʡʳʥʰʘ ʞʘʟʜʳץ ʞײʤʩʘץ 

ʙʠʜʘʡ ʣʠʥʠʷʣʘʨʳʥ ʙʘסʘʣʘʫ 

ɹʘʙʢʝʥʦʚ ɸ.ʊ., ʉʘʷʥʦʚ ɸ.ʊ., ɹʘʙʢʝʥʦʚʘ ʉ.ɸ., ʂʘʠʨʞʘʥʦʚ ɽ. ʂ., ɼʘʰʢʝʚʠʯ ʉ.ʄ., 

ʐʝʣʘʝʚʘ ʊ.ɺ 

 

 

 

34 

ɸץʤʦʣʘ ʦʙʣʳʩʳ ʞʘסʜʘʡʳʥʜʘ ʪװʡʝʞʦשʳʰץʘʥʳץ שʳʩץʘ ʪᴇʟʽʤʜʽʣʽʛʽ ʞʦסʘʨʳ ʪװʨʣʝʨʽʥ ʟʝʨʪʪʝʫ, 

ʙʘסʘʣʘʫ ʞᴅʥʝ ʽʨʽʢʪʝʫ 

ʉʘʛʘʣʙʝʢʦʚ ʋ.ʄ., ʋʘʣʠʝʚʘ ɻ.ʊ.1, ʂʘʣʠʙʘʝʚ ɹ.ɹ., ʂʘʣʠʥ ɸ.ʂ., ʉʤʘʠʣʦʚʘ ɻ.ʊ., 

ʂʘʧʙʘʩʦʚʘ ɻ.ɸ. 

 

 

 

44 

ʆʨʪʘʣʳפ ץʘʟʘץʩʪʘʥʜʘסʳ ʞʘʟʜʳץ ʞײʤʩʘץ ʙʠʜʘʡʜʘסʳ ʘʩʪʳץ ᴇʥʽʤʜʽʣʽʛʽʤʝʥ ʰʘʨʫʘʰʳʣʳץ 

  ᴇʟʛʝʨʛʽʰʪʽʛʽ ʤʝʥ ᴇʟʘʨʘ ʙʘʡʣʘʥʳʩʳ שʥʜʳ ʙʝʣʛʽʣʝʨʽʥʽײץ

ʉʝʨʝʜʘ ɻ. ɸ., ʉʝʨʝʜʘ ʊ.ɻ., ʉʝʨʝʜʘ ʉ.ɻ., ʋʙʠʢʠʥʘ ʊ.ʅ. 

 

 

53 

ɾʘʟʜʳץ ʘʨʧʘʥʳש ʞʘשʘ ʩʦʨʪʳ ɹʘʪʳʨʭʘʥ 

ʊʦʭʝʪʦʚʘ ʃ.ɸ., ɸʙʫʛʘʣʠʝʚʘ ʉ.ʀ., ɹʘʠʤʙʝʪʦʚʘ ɻ.ɿ., ɻʝʥʠʝʚʩʢʘʷ ʖ.ɸ., ɼװʡʩʝʥ ɸ.ɼ. 

 

62 

 

ɸʋʓʃ ʐɸʈʋɸʐʓʃʓϣʓ Ϲʉɯʄɼɯʂʊɽʈɯʅ ϧʆʈϣɸʋ 

 

Beauveria Bassiana (Bals.) Vuill. ʩʘשʳʨʘʫײץʣʘסʳʥʳש ʟʝʨʪʭʘʥʘʣʳץ ʞʘסʜʘʡʜʘ ʪװʨʢʽʩʪʘʥʜʳץ 

ᴇʨʤʝʢʰʽ ʢʝʥʝʩʽʥʝ (Tetranychus Turkestani) ץʘʨʩʳ ʙʠʦʣʦʛʠʷʣʳץ ʪʠʽʤʜʽʣʽʛʽʥ ʙʘסʘʣʘʫ 

ʊʘʰʠʛʫʣ ʅ.ɽ., ᴄʜʽʣʭʘʥץʳʟʳ ɸ., ʐʠʩʝʥʙʘʝʚʘ ʅ.ɾ., פʘʩʳʤʦʚ ɸ.ɸ., ɸʣʧʳʩʙʘʝʚʘ ʂ.ɸ.,   

ʋʩʧʘʥʦʚɸ.ʄ. 

 

 

 

74 

 

ʊʆʇʓʈɸϧʊɸʅʋ ɾϷʅɽ ɸɻʈʆʍʀʄʀʗ 

 

 

ʊʝʨʤʦ-ʤʦʜʠʬʠʢʘʮʠʷʣʘʥסʘʥ ʙʝʥʪʦʥʠʪ ʩʘʟʳ ʪʦʧʳʨʘװ ץʰʽʥ ʳʣסʘʣ ʩʘץʪʘʡʪʳʥ ʤʘʪʝʨʠʘʣ ʨʝʪʽʥʜʝ 

 ,.ɹʝʡʩʝʙʝʢʦʚ ʄ.ʄ., ʐʘʡʤʘʨʜʘʥ ɽ., ʅʘʫʨʳʟʦʚʘ ʉ.ɿ ,.פ.ʘʨʞʘʫʙʘʝʚʘ ɸפ

ʂʘʙʜʨʘʭʤʘʥʦʚʘ ʉ.ʂ. 

 

 

82 

ʉʦʣʪװʩʪʽʢ פʘʟʘץʩʪʘʥʥʳש ʜʝʛʨʘʜʘʮʠʷסʘ ײʰʳʨʘסʘʥ ʞʘʡʳʣʳʤʜʘʨʳʥ ץʘʣʧʳʥʘ ʢʝʣʪʽʨʫʜʝʛʽ 

ʙʠʦʧʨʝʧʘʨʘʪʪʘʨ ʤʝʥ ʙʠʦʪʳשʘʡʪץʳʰʪʘʨʜʳש ʪʠʽʤʜʽʣʽʛʽ 

ʅʦʢʫʰʝʚʘ ɾ.ɸ., ʂʘʥʪʘʨʙʘʝʚʘ ʕ.ɽ., ɾʫʤʘʪʘʝʚʘ ɾ.ɹ., ʀʩʘʝʚʘ ɾ.ɹ., ɸʩʳʣʙʝʢ ɸ.ʄ. 

 

 

96 

 

ʄɸʃ ʐɸʈʋɸʐʓʃʓϣʓ ɾϷʅɽ ɺɽʊɽʈʀʅɸʈʀʗ 

 

rפ ʩץʳ ʢʝʟʝשʜʝ ʙʨʦʡʣʝʨ ʙʘʣʘʧʘʥʜʘʨʳʥ ᴇʩʽʨʫ ʢʝʟʽʥʜʝ çɻʠʜʨʦ ʨʝʢʩ ʚʠʪʘʣè ʢװʡʟʝʣʽʩʢʝ ץʘʨʩʳ 

ʧʨʝʧʘʨʘʪʳʥ ץʦʣʜʘʥʫʜʳש ʪʠʽʤʜʽʣʽʛʽʥ ʟʝʨʪʪʝʫ 

ɸʙʣʘʝʚʘ ʕ.ɸ., ʂʘʚʪʘʨʘʰʚʠʣʠ ɸ.ʐ., ʄʘʭʘʪʦʚ ɹ.ʄ., ɹʫʧʝʙʘʝʚʘ ʃ.ʂ. 

 

 

109 

ʆʪʘʥʜʳץ ʙʠʷʟʳ ʞװʥʜʽ ʪץײʳʤʜʳ ʝʨʢʝʢ ʪʦץʪʳʣʘʨʜʳ ץʦʩʳʤʰʘ ʞʝʤʰᴇʧʪʽʢ ץʦʩʳʥʜʳʩʳʥ 

ʧʘʡʜʘʣʘʥʘ ʦʪʳʨʳʧ ʘʟʳץʪʘʥʜʳʨʫ 

ɽʛʝʤʢʫʣʦʚ ʅ.ɸ., ʄʫʨʟʘʙʘʝʚ ɹ.ɸ., ʂʘʥʪʫʨʝʝʚʘ ɻ.ʆ. , ʂʫʣʪʘʩʦʚ ɹ.ʐ. 

 

 

119 

ɹץײʘʣʘʨסʘ ᴅʨʪװʨʣʽ ʜʦʟʘʜʘ ʧʦʣʠʘʥʪʠʛʝʥʜʝʨ ʝʥʛʽʟʫ ʢʝʟʽʥʜʝʛʽ ʠʤʤʫʥʜʳץ ʞʘʫʘʧʪʳ ʙʘסʘʣʘʫ 

ɽʩʠʤʩʠʠʪʦʚʘ ɿ.ɹ., ʍʫʩʘʠʥʦʚ ɼ.ʄ., ʃʝʩʦʚʘ ɾ.ʊ., ɼʝʤʯʝʥʢʦ ɻ.ɸ., ʉʘʥʩʳʟʙʘʡ ɸ.ʈ. 

 

129 



201  

 

ɹɸϧ ʐɸʈʋɸʐʓʃʓϣʓ 

 

 

ɸʛʨʦᴅʜʽʩʪʝʨʜʽש ʙʽʨ ʞʳʣʜʳץ ʢᴇʰʝʪʪʝʨʜʽש  ʙײʪʘץʪʘʥʫ ʧʨʦʮʝʩʽʥʝ ᴅʩʝʨʽ 

ʋʨʘʟʘʝʚʘ ʄ.ɺ., ɹʘʩʳʤʙʝʢʦʚ ʅ.ʐ., ʆʨʤʘʭʘʝʚ ɸ.ʄ., פʘʟʳʙʘʝʚʘ ʉ.ɾ., ʉᴅʨʩʝʥʙʘʝʚʘ נ.ɹ. 

 

139 

 

ɸʋʓʃ ʐɸʈʋɸʐʓʃʓϣʓ ʄɽʃʀʆʈɸʎʀʗʉʓ 

 

 

ʉʫ װʥʝʤʜʝʫ ʤʝʥ ᴇʥʽʤʜʽʣʽʢʪʽ ʘʨʪʪʳʨʫʜʘ ʙʠʦʢʦʤʧʦʟʠʪʪʽ ʛʠʜʨʦʛʝʣʴʜʝʨʜʽ ץʦʣʜʘʥʫʜʳש 

ʘʛʨʦʪʝʭʥʠʢʘʣʳץ ʥʝʛʽʟʜʝʨʽ   

ɸʟʠʤʦʚ ɸ.ʄ.,  ʀʟʪʣʝʫʦʚ ɻ.ʄ., ɽʨʪʘʝʚʘ ɾ.ʊ., ɹʦʣʳʩʙʝʢ ɸ.ɸ. 

 

 

149 

ɸסʳʥʜʳ ʣʘʩ ʩʫʣʘʨʤʝʥ ʩʫʘʨʫ ᴅʩʝʨʽʥʝʥ ʞʝʨ ʘʩʪʳ ʩʫʣʘʨʳʥʳש ʣʘʩʪʘʥʫʳʥ ʙʦʣʞʘʤʜʳץ ʝʩʝʧʪʝʫ 

ɼʘʣʜʘʙʘʝʚʘ ɻ.ʊ., ʐʦʤʘʥʪʘʝʚ ɸ.ɸ.,  ʋʤʠʨʟʘʢʦʚ ʉ.ʀ., ɹʘʡʤʘʥʦʚ ɾ.ʅ., ʆʪʘʨʙʘʝʚ ɹ.ʉ., 
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