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ɸʋʓʃ ʐɸʈʋɸʐʓʃʓנʓ נʓʃʓʄɼɸʈʓ 

 

çɸʫʳʣ ʰʘʨʫʘʰʳʣʳϤʳ Ϥʳʣʳʤʜʘʨʳè ʩʝʨʠʷʩʳ ϧʘʟʘϨʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳ ɹʽʣʽʤ ʞϸʥʝ Ϥʳʣʳʤ 

ʤʠʥʠʩʪʨʣʽʛʽ ɹʽʣʽʤ ʞϸʥʝ Ϥʳʣʳʤ ʩʘʣʘʩʳʥʜʘ cʘʧʘʥʳ Ϩʘʤʪʘʤʘʩʳʟ ʝʪʫ ʢʦʤʠʪʝʪʽ Ϥr ʣʳʤʠ 

ʝϬʙʝʢʪʽϬ ʥʝʛʽʟʛʽ   ʥϸʪʠʞʝʣʝʨʽʥ ʞʘʨʠʷʣʘʫ Ϯʰʽʥ ϰʩʳʥʘʪʳʥ Ϥʳʣʳʤʠ ʙʘʩʳʣʳʤʜʘʨ ʪʽʟʙʝʩʽʥʝ 

ʝʥʛʝʥ (21.02.2022 ʞ.  ̄63 ʙϰʡʨʳϨ). 

 

 
ʃ.ɸ.ʊʦʭʝʪʦʚʘ ï Ϥʳʣʳʤʠ  ʨʝʜʘʢʪʦʨ, ʘʫʳʣ h ʘʨʫʘʰʳʣʳϤʳ ϤʳʣʳʤʜʘʨʳʥʳϬ ʜʦʢʪʦʨʳ, ʧʨʦʬʝʩʩʦʨ,  

ϧʘʟʘϨʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳ ɸʫʳʣ ʰʘʨʫʘʰʳʣʳϤʳ Ϥʳʣʳʤʜʘʨʳ  
ɸʢʘʜʝʤʠʷʩʳʥʳϬ ʢʦʨʨʝʩʧʦʥʜʝʥʪ-ʤϮʰʝʩʽ 

 

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 ɸʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ סʳʣʳʤʜʘʨʳ ʘʢʘʜʝʤʠʷʩʳʥʳש 

ʘʢʘʜʝʤʠʛʽ, çפʘʟʘץ ʝʛʽʥʰʽʣʽʢ  ʞᴅʥʝ ᴇʩʽʤʜʽʢ ʰʘʨʫʘʰʳʣʳסʳ סʳʣʳʤʠ 

ʟʝʨʪʪʝʫ ʠʥʩʪʠʪʫʪʳè ɾʐʉ ʙʘʩץʘʨʤʘ ʪᴇʨʘסʘʩʳ 

ʄ.ʊ.ɺʝʣʷʤʦʚ  

 
 

ʙʠʦʣʦʛʠʷ סʳʣʳʤʜʘʨʳʥʳש ʜʦʢʪʦʨʳ, ʧʨʦʬʝʩʩʦʨ, פʘʟʘץʩʪʘʥ 

ʈʝʩʧʫʙʣʠʢʘʩʳ ɸʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ סʳʣʳʤʜʘʨʳ 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 ʈʝʩʧʫʙʣʠʢʘʩ r
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,  

 ʳʣʳʤʜʘʨʳס ʳסʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳ ɸʫʳʣ ʰʘʨʫʘʰʳʣʳץʘʟʘפ

ʘʢʘʜʝʤʠʷʩʳʥʳש ʘʢʘʜʝʤʠʛʽ, ʐ.ʄײʨʪʘʟʘ ʘʪʳʥʜʘסʳ ʭʘʣʳץʘʨʘʣʳץ 

ʠʥʥʦʚʘʮʠʷʣʳץ ʠʥʩʪʠʪʫʪ r

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, ʯʣʝʥ-

ʢʦʨʨʝʩʧʦʥʜʝʥʪ ɸʢʘʜʝʤʠʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 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 ɸʢʘʜʝʤʠʠ ʩʝʣʴʩʢʦ-

ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ, ʊʆʆ çʂʘʟʘʭʩʢʠʡ ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʟʝʤʣʝʜʝʣʠʷ ʠ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘè, ʈʝʩʧʫʙʣʠʢʘ 

ʂʘʟʘʭʩʪʘʥ 

ʄ.ʊ.ɺʝʣʷʤʦʚ  
 

ʜʦʢʪʦʨ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʘʢʘʜʝʤʠʢ ɸʢʘʜʝʤʠʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪ-

ʚʝʥʥʳʭ 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 ɸʢʘʜʝʤʠʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ ʈʝʩʧʫʙʣʠʢʠ 

ʂʘʟʘʭʩʪʘʥ, ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʠʥʥʦʚʘʮʠʦʥʥʳʡ ʠʥʩʪʠʪʫʪ ʠʤʝʥʠ 

ʐ.ʄʫʨʪʘʟʘ, ʈʝʩʧʫʙʣʠʢʘ ʂʘʟʘʭʩʪʘʥ 
ʅʘʢʠʙ ʋʣʣʘ ʍʘʥ ʜʦʢʪʦʨ ʬʠʣʦʩʦʬʠʠ (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  ʜʦʢʪʦʨ ʬʠʣʦʩʦʬʠʠ (PhD), ʋʥʠʚʝʨʩʠʪʝʪ ʊʦʪʪʦʨʠ, ʗʧʦʥʠʷ. 
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ʆפʓʈʄɸʅנɸ! 
 

 ʳ  ʥʘʫʨʳʟʜʘʥ ʙʘʩʪʘʧסʍʘʙʘʨʰʳʩʳ ï 1999 ʞʳʣ שʳʟʳʣʦʨʜʘ ʫʥʠʚʝʨʩʠʪʝʪʽʥʽפ ʳסʳʪ ɸʪʘ ʘʪʳʥʜʘץʦʨפ

ʞʳʣʳʥʘ ʪᴇʨʪ ʨʝʪ ʰʳסʘʜʳ. çɸʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ סʳʣʳʤʜʘʨʳè ʩʝʨʠʷʩʳ ï סʘʣʳʤʜʘʨʜʳש ʞװʨʛʽʟʛʝʥ 

ʟʝʨʪʪʝʫʣʝʨʽʥʽש ʤʘשʳʟʜʳ ʪʘץʳʨʳʧʪʘʨʳʥ ץʘʤʪʠʪʳʥ, ʤʘץʘʣʘʣʘʨʳ ʤʝʥ ʤʘʪʝʨʠʘʣʜʘʨʳ ʢᴇʧʰʽʣʽʢʢʝ ʪʘʥʳʤʘʣ, 

ʙʝʜʝʣʜʽ סʳʣʳʤʠ ʙʘʩʳʣʳʤ. ʆʥʳש ʙʝʪʪʝʨʽʥʜʝ ʝʣʽʤʽʟʜʽ ʵʢʦʥʦʤʠʢʘʣʳץ ʞᴅʥʝ ʨʫʭʘʥʠ ʞʘסשʳʨʪʫʜʳש ᴇʟʝʢʪʽ 

 ʘʙʽʣʝʪʪʽ ʤʘʤʘʥʜʘʨ ʜʘʷʨʣʘʫ ʪᴅʞʽʨʠʙʝʩʽ ʤʝʥץ ʛʝʡʜʝ ʙᴅʩʝʢʝʛʝשʜʝ ץʘʨʘʣʳץʳʣʳʤʠ ʤᴅʩʝʣʝʣʝʨʽ, ʭʘʣʳס

ʙʦʣʘʰʘסʳ ʪʘʣץʳʣʘʥʳʧ, ʙʽʣʽʤ ʙʝʨʫ, סʳʣʳʤ ʤʝʥ ᴇʥʜʽʨʽʩ ʩʘʣʘʣʘʨʳʥ ʠʥʪʝʛʨʘʮʠʷʣʘʫʜʳש ʦʟʳװ ץʣʛʽʣʝʨʽ 

ʞʘʨʳץ ʢᴇʨʝʜʽ. ʉʦʥʳʤʝʥ ץʘʪʘʨ װʟʜʽʢʩʽʟ ʙʽʣʽʤ ʙʝʨʫ ʞװʡʝʩʽʥʜʝʛʽ ʠʥʥʦʚʘʮʠʷʣʳץ ʞᴅʥʝ ʘץʧʘʨʘʪʪʳץ 

ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʤʝʥ ʦץʫ-ᴅʜʽʩʪʝʤʝʣʽʢ ʞײʤʳʩʪʘʨ ʞʘʨʠʷʣʘʥʳʧ ʦʪʳʨʘʜʳ. ɽʣʽʤʽʟʜʽש, ʘʣʳʩ ʞᴅʥʝ ʞʘץʳʥ 

ʰʝʪʝʣ סʘʣʳʤʜʘʨʳʥʳש ʝשʙʝʢʪʝʨʽ, סʳʣʳʤʠ ʢʦʥʬʝʨʝʥʮʠʷʣʘʨʜʳש ʤʘʪʝʨʠʘʣʜʘʨʳ, ʪʘʥʳʤʜʳץ-ʪᴅʨʙʠʝʣʽʢ 

ʤʘץʘʣʘʣʘʨ, ʞʘʩʪʘʨʜʳס שʳʣʳʤʠ ʰʳסʘʨʤʘʰʳʣʳסʳ, ʫʥʠʚʝʨʩʠʪʝʪʽʤʽʟʜʽש ʪʳʥʳʩ-ʪʽʨʰʽʣʽʛʽ ʪʫʨʘʣʳ ʜʘ 

ʘץʧʘʨʘʪʪʘʨ ʤʝʥ ʞʘשʘʣʳץʪʘʨ ʢᴇʧʰʽʣʽʢ ʥʘʟʘʨʳʥʘ ײʩʳʥʳʣʘʜʳ. 

rנ ʣʳʤʠ ʞʫʨʥʘʣ ʧʨʦʬʝʩʩʦʨ-ʦץʳʪʫʰʳʣʘʨסʘ, ʤסײʘʣʽʤʜʝʨʛʝ, סʳʣʳʤʠ ץʳʟʤʝʪʢʝʨʣʝʨʛʝ, ʞʘʩ 

 ʪʘʨʳʤʝʥץʘʣʳשʳ ʞʘסʳʣʳʤ  ʩʘʣʘʩʳʥʜʘס ʙʽʣʽʤ ʞᴅʥʝ שʩʪʘʥʥʳץʘʟʘפ ץʘʣʳʤʜʘʨ ʤʝʥ ʩʪʫʜʝʥʪʪʝʨʛʝ, ʩʦʥʜʘʡ-ʘס

ʪʘʥʳʩץʳʩʳ ʢʝʣʝʪʽʥ ʟʠʷʣʳ ץʘʫʳʤסʘ ʘʨʥʘʣסʘʥ. 

ʘ hסʳʨʤʘʥʳ ʙʦʣʫץʙʝʣʩʝʥʜʽ ʘʚʪʦʨʳ ʞᴅʥʝ ʦ שʘʫʳʤ, ʉʽʟʜʝʨʜʽ ʞʫʨʥʘʣʜʳץ ʨʤʝʪʪʽײפ ʘץʳʨʘʤʳʟ! 

 

ʈʝʜʘʢʮʠʷ ʘʣϨʘʩʳ 

 

ʂ ʏʀʊɸʊɽʃʖ! 

 

ɺʝʩʪʥʠʢ ʂʳʟʳʣʦʨʜʠʥʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤʝʥʠ ʂʦʨʢʳʪ ɸʪʘ ï  ʠʟʜʘʝʪʩʷ ʯʝʪʳʨʝ ʨʘʟʘ ʚ ʛʦʜ ʩ 

ʤʘʨʪʘ 1999 ʛʦʜʘ. çʉʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʥʘʫʢʠè ï ʘʚʪʦʨʠʪʝʪʥʦʝ ʥʘʫʯʥʦʝ ʠʟʜʘʥʠʝ, ʩʪʘʪʴʠ ʠ ʤʘʪʝʨʠʘʣʳ 

ʢʦʪʦʨʦʛʦ ʦʩʚʝʱʘʶʪ ʚʘʞʥʳʝ ʪʝʤʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʯʝʥʳʭ. ʅʘ ʝʛʦ ʩʪʨʘʥʠʮʘʭ ʦʙʩʫʞʜʘʶʪʩʷ ʘʢʪʫʘʣʴʥʳʝ 

ʧʨʦʙʣʝʤʳ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʠ ʜʫʭʦʚʥʦʡ ʤʦʜʝʨʥʠʟʘʮʠʠ ʩʪʨʘʥʳ, ʦʧʳʪ ʠ ʧʝʨʩʧʝʢʪʠʚʳ ʧʦʜʛʦʪʦʚʢʠ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʦʤ ʫʨʦʚʥʝ, ʦʩʚʝʱʘʶʪʩʷ ʧʝʨʝʜʦʚʳʝ ʤʦʜʝʣʠ 

ʠʥʪʝʛʨʘʮʠʠ ʚ ʦʙʣʘʩʪʠ ʦʙʨʘʟʦʚʘʥʠʷ, ʥʘʫʢʠ ʠ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʊʘʢʞʝ ʧʫʙʣʠʢʫʶʪʩʷ ʨʘʙʦʪʳ ʧʦ 

ʠʥʥʦʚʘʮʠʦʥʥʳʤ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʪʝʭʥʦʣʦʛʠʷʤ ʠ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʝ ʨʘʙʦʪʳ ʚ ʩʠʩʪʝʤʝ 

ʥʝʧʨʝʨʳʚʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. 

ʅʘ ʩʪʨʘʥʠʮʘʭ ʞʫʨʥʘʣʘ ʙʫʜʫʪ ʧʨʝʜʩʪʘʚʣʝʥʳ ʪʨʫʜʳ ʫʯʝʥʳʭ ʩʪʨʘʥʳ. ɹʣʠʞʥʝʛʦ ʠ ʜʘʣʴʥʝʛʦ 

ʟʘʨʫʙʝʞʴʷ, ʤʘʪʝʨʠʘʣʳ ʥʘʫʯʥʳʭ ʢʦʥʬʝʨʝʥʮʠʡ, ʧʦʟʥʘʚʘʪʝʣʴʥʦ-ʚʦʩʧʠʪʘʪʝʣʴʥʳʝ ʩʪʘʪʴʠ, ʠʥʬʦʨʤʘʮʠʷ ʠ 

ʥʦʚʦʩʪʠ ʦ ʥʘʫʯʥʦʤ ʪʚʦʨʯʝʩʪʚʝ ʤʦʣʦʜʝʞʠ, ʞʠʟʥʠ ʫʥʠʚʝʨʩʠʪʝʪʘ. 

ʅʘʫʯʥʳʡ ʞʫʨʥʘʣ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʧʨʦʬʝʩʩʦʨʩʢʦ-ʧʨʝʧʦʜʘʚʘʪʝʣʴʩʢʦʛʦ ʩʦʩʪʘʚʘ, ʫʯʠʪʝʣʝʡ, 

ʥʘʫʯʥʳʭ ʨʘʙʦʪʥʠʢʦʚ, ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ ʠ ʩʪʫʜʝʥʪʦʚ, ʘ ʪʘʢʞʝ ʜʣʷ ʪʚʦʨʯʝʩʢʦʡ ʠʥʪʝʣʣʠʛʝʥʮʠʠ ʂʘʟʘʭʩʪʘʥʘ, 

ʞʝʣʘʶʱʝʡ ʦʟʥʘʢʦʤʠʪʴʩʷ ʩ ʥʦʚʦʩʪʷʤʠ ʚ ʩʬʝʨʝ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʥʘʫʢʠ. 

ʋʚʘʞʘʝʤʳʝ ʢʦʣʣʝʛʠ, ʧʨʠʛʣʘʰʘʝʤ ʚʘʩ ʩʪʘʪʴ ʘʢʪʠʚʥʳʤʠ ʘʚʪʦʨʘʤʠ ʠ ʯʠʪʘʪʝʣʷʤʠ ʞʫʨʥʘʣʘ! 

 

ʈʝʜʘʢʮʠʦʥʥʘʷ ʢʦʣʣʝʛʠʷ 

 

TO THE READER! 

 

Bulletin of Korkyt Ata Kyzylorda University ï is published four a year since March 1999. The 

ñAgricultural Sciencesò is an authoritative scientific publication, whose articles and materials cover important 

research topics of scientists. On its pages are discussed topical problems of economic and spiritual modernization 

of the country, experience and prospects of training competitive specialists at the international level, are 

highlighted advanced models of integration in education, science and production. Works on innovative and 

information technologies and educational and methodical works in the system of continuous education are also 

published. 

On the pages of the journal will  be presented the works of scientists of the country, near and far abroad, 

materials of scientific conferences, cognitive and educational articles, information and news about the scientific 

creativity of young people, the life of the university. 

The scientific journal is intended for the faculty, teachers, researchers, young scientists and students, 

as well as for the creative intellectuals of Kazakhstan, who want to get acquainted with the news in the field of 

education and science. 

Dear colleagues, we invite you to become active authors and readers of the journal! 

 
Editorial board 
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ʊʦʭʝʪʦʚʘ ʃ.ɸ., ʜʦʢʪʦʨ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

lauramarat_777@mail.ru,  https://orcid.org/0000-0003-2053-6956  
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shermagambetov@internet.ru, https://orcid.org/0009-0009-7723-8109 
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ʂʘʟʘʭʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʨʠʩʦʚʦʜʩʪʚʘ ʠʤ. ʀ. ɾʘʭʘʝʚʘ 

ʛ.ʂʳʟʳʣʦʨʜʘ, ʂʘʟʘʭʩʪʘʥ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʢʦʤʧʣʝʢʩʥʦʡ ʦʮʝʥʢʠ ʦʙʨʘʟʮʦʚ ʨʠʩʘ ʠʟ 

ʤʠʨʦʚʦʡ ʢʦʣʣʝʢʮʠʠ. ʀʟʫʯʝʥʠʝ, ʩʦʟʜʘʥʠʝ ʠ ʠʥʪʨʦʜʫʢʮʠʷ ʛʝʥʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ʨʠʩʘ, ʩʦʭʨʘʥʝʥʠʝ 

ʝʛʦ ʠ ʦʙʝʩʧʝʯʝʥʠʝ ʜʣʷ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʩʝʣʝʢʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʚʳʚʝʜʝʥʠʠ ʥʦʚʳʭ, ʙʦʣʝʝ 

ʫʨʦʞʘʡʥʳʭ, ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʭ, ʫʩʪʦʡʯʠʚʳʭ ʢ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʬʘʢʪʦʨʘʤ ʩʨʝʜʳ ʩʦʨʪʦʚ ʨʠʩʘ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʦʚ ʛʝʥʝʪʠʢʠ, ʬʠʟʠʦʣʦʛʠʠ, ʙʠʦʭʠʤʠʠ, ʪʝʭʥʦʣʦʛʠʠ ʧʝʨʝʨʘʙʦʪʢʠ ʠ ʜʨʫʛʠʭ 

ʜʠʩʮʠʧʣʠʥ ʠʤʝʶʪ ʦʩʦʙʫʶ ʘʢʪʫʘʣʴʥʦʩʪʴ.  ʎʝʣʴ ʨʘʙʦʪʳ ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ, ʠʟʫʯʝʥʠʠ, 

ʩʦʭʨʘʥʝʥʠʠ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚ ʧʨʘʢʪʠʯʝʩʢʦʡ ʩʝʣʝʢʮʠʠ ʠ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʛʝʥʝʪʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʛʝʥʦʬʦʥʜʘ ʨʠʩʘ.  

ɺʳʜʝʣʝʥʳ ʠʩʪʦʯʥʠʢʠ ʩʢʦʨʦʩʧʝʣʦʩʪʠ (22 ʦʙʨʘʟʮʘ), ʥʠʟʢʦʨʦʩʣʦʩʪʠ (56), ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ 

ʤʝʪʝʣʢʠ (21), ʢʨʫʧʥʦʩʪʠ ʟʝʨʥʘ (17), ʚʳʩʦʢʠʭ ʢʨʫʧʷʥʳʭ ʩʚʦʡʩʪʚ (10), ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ 

ʘʙʠʦʪʠʯʝʩʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ (10). ɺʳʷʚʣʝʥ 40 ʦʙʨʘʟʝʮ ʩ ʢʦʤʧʣʝʢʩʦʤ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʮʝʥʥʳʭ 

ʧʨʠʟʥʘʢʦʚ. ʆʮʝʥʢʘʤʠ ʦʙʱʝʡ ʢʦʤʙʠʥʘʮʠʦʥʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʳ ʜʦʥʦʨʳ 

ʩʢʦʨʦʩʧʝʣʦʩʪʠ (5 ʦʙʨʘʟʮʘ), ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʤʝʪʝʣʢʠ (10), ʩʪʝʢʣʦʚʠʜʥʦʩʪʠ (ʯʝʪʳʨʝ), ʚʳʭʦʜʘ 

ʩʦʨʪʦʚʦʡ ʢʨʫʧʳ. ʅʘʮʠʦʥʘʣʴʥʳʡ ʛʝʥʦʬʦʥʜ ʫʚʝʣʠʯʝʥ ʜʦ 1616 ʦʙʨʘʟʮʦʚ. 

 ʉʦʟʜʘʥʠʝ ʥʘ ʦʩʥʦʚʝ ʛʝʥʝʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʛʝʥʦʬʦʥʜʘ ʜʦʥʦʨʦʚ ʥʘʠʙʦʣʝʝ ʮʝʥʥʳʭ 

ʧʨʠʟʥʘʢʦʚ, ʝʛʦ ʩʝʣʝʢʮʠʦʥʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʷʚʣʷʝʪʩʷ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʠ ʧʨʘʢʪʠʯʝʩʢʦʡ 

ʧʨʝʜʧʦʩʳʣʢʦʡ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʛʦ ʠ ʫʩʧʝʰʥʦʛʦ ʩʠʥʪʝʟʘ ʥʦʚʳʭ ʩʦʨʪʦʚ ʩ ʠʜʠʦʪʠʧʦʤ, 

ʧʨʝʚʦʩʭʦʜʷʱʠʤ ʣʫʯʰʠʝ ʦʪʝʯʝʩʪʚʝʥʥʳʝ ʠ ʟʘʨʫʙʝʞʥʳʝ ʘʥʘʣʦʛʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʠʩ, ʛʝʥʦʬʦʥʜ, ʧʦʜʚʠʜʳ ʨʠʩʘ, ʠʩʪʦʯʥʠʢʠ, ʜʦʥʦʨʳ ʧʨʠʟʥʘʢʦʚ, 

ʘʙʠʦʪʠʯʝʩʢʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ 

 

ɺʚʝʜʝʥʠʝ. ʈʠʩ ʧʨʠʥʘʜʣʝʞʠʪ ʢ ʢʣʘʩʩʫ ʦʜʥʦʜʦʣʴʥʳʭ (Monocotiledones), ʩʝʤʝʡʩʪʚʫ 

ʟʣʘʢʦʚ (Poaceae), ʧʦʜʩʝʤʝʡʩʪʚʫ Pooidea, ʪʨʠʙʝ Oryzeae ï ʨʠʩʦʚʳʭ. ɺ ʵʪʫ ʪʨʠʙʫ ʚʢʣʶʯʝʥʳ 

ʝʱʝ 18 ʨʦʜʦʚ, ʛʝʥʝʪʠʯʝʩʢʠ ʥʘʠʙʦʣʝʝ ʙʣʠʟʢʠ ʨʠʩʫ ʨʦʜʳ Leersia Swz. ʠ Zizania L [1]. 

ʅʘʠʙʦʣʝʝ ʠʟʚʝʩʪʝʥ ʚʠʜ Zizania aquatica L., ʢʦʪʦʨʳʡ ʧʦʜ ʥʘʟʚʘʥʠʝʤ çʜʠʢʠʡ ʨʠʩè 

ʢʫʣʴʪʠʚʠʨʫʝʪʩʷ ʚ ʉʐɸ ʜʣʷ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ  [2]. ɺ ʧʦʜʨʦʜʦʚʦʡ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʩʦʙʩʪʚʝʥʥʦ ʨʠʩʘ ʨʘʟʥʳʝ ʘʚʪʦʨʳ ʥʘʟʳʚʘʣʠ  ʦʪ 17 ʜʦ 32 ʚʠʜʦʚ [3]. ʇʝʨʚʳʤ 

ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʣ ʨʦʜ ʈʠʩ ʥʘ ʚʠʜʳ  C. Prodoehl ʚ 1922 ʛʦʜʫ [4]. ʉʘʤʦʡ ʞʝ ʦʙʩʪʦʷʪʝʣʴʥʦʡ, 

ʧʦ ʝʜʠʥʦʜʫʰʥʦʤʫ ʤʥʝʥʠʶ ʚʩʝʭ  ʫʯʝʥʳʭ, ʩʯʠʪʘʝʪʩʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʩʦʚʝʪʩʢʦʛʦ ʙʦʪʘʥʠʢʘ 

ʈʦʞʝʚʠʮʘ ʈ.ʖ. [5], ʦʧʠʩʘʚʰʝʛʦ ʚ 1931 ʛʦʜʫ 19 ʚʠʜʦʚ, ʨʘʟʜʝʣʝʥʥʳʭ ʥʘ ʯʝʪʳʨʝ ʩʝʢʮʠʠ. ɽʛʦ 

ʨʘʙʦʪʘ, ʚʳʧʦʣʥʝʥʥʘʷ ʧʦ ʧʦʨʫʯʝʥʠʶ ʅ.ʀ.ɺʘʚʠʣʦʚʘ, ʜʦ ʩʠʭ ʧʦʨ ʩʣʫʞʠʪ ʦʩʥʦʚʥʦʡ ʜʣʷ 

ʩʠʩʪʝʤʘʪʠʢʦʚ. ɹʦʣʴʰʠʥʩʪʚʦʤ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʥʘʩʪʦʷʱʝʝ ʧʨʠʟʥʘʥʦ ʩʫʱʝʩʪʚʦʚʘʥʠʝ 24 

https://doi.org/10.52081/bkaku.2023.v66.i3.063
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ʚʠʜʦʚ ʨʠʩʘ [6]. 

ʈʦʜ Oryza ʦʙʨʘʟʫʝʪ ʢʦʨʦʪʢʠʡ ʧʦʣʠʧʣʦʠʜʥʳʡ ʨʷʜ ʪʦʣʴʢʦ ʠʟ ʜʠʧʣʦʠʜʦʚ (2ʧ=24) ʠ 

ʥʝʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʪʝʪʨʘʧʣʦʠʜʦʚ (2ʧ=48). ʆʩʥʦʚʥʦʝ ʯʠʩʣʦ ʭʨʦʤʦʩʦʤ 12. ʆʜʥʠʤ ʠʟ 

ʦʙʲʷʩʥʝʥʠʡ ʜʠʧʣʦʠʜʥʦʡ ʧʨʠʨʦʜʳ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʚʳʩʦʢʘʷ ʢʦʨʨʝʣʷʮʠʷ ʤʝʞʜʫ 

ʧʣʦʠʜʥʦʩʪʴʶ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʙʦʣʝʟʥʷʤ, ʥʘʧʨʠʤʝʨ ʫ ʧʰʝʥʠʮʳ. ʅʘʠʙʦʣʝʝ ʫʩʪʦʡʯʠʚʳ 

ʜʠʧʣʦʠʜʳ, ʘ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʧʣʦʠʜʥʦʩʪʠ ʚʦʟʨʘʩʪʘʝʪ ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʴ ʢ ʧʘʨʘʟʠʪʘʤ. 

ʇʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʦʩʪʦʷʥʥʦ ʵʚʦʣʶʮʠʦʥʠʨʫʶʱʠʭ 

ʚʦʟʙʫʜʠʪʝʣʝʡ ʤʥʦʛʠʭ ʟʘʙʦʣʝʚʘʥʠʡ  ʨʠʩʘ ʚ ʟʦʥʝ ʝʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʠ ʧʝʨʚʦʥʘʯʘʣʴʥʦʛʦ 

ʦʢʫʣʴʪʫʨʠʚʘʥʠʷ, ʵʪʦʪ ʚʳʚʦʜ ʥʝʢʦʪʦʨʳʝ ʘʚʪʦʨʳ ʩʯʠʪʘʶʪ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʠʤ [7]. 

ɻʝʥʦʤʥʳʡ ʩʦʩʪʘʚ ʙʦʣʴʰʠʥʩʪʚʘ ʚʠʜʦʚ ʦʧʨʝʜʝʣʠʣʩʷ ʢ ʥʘʯʘʣʫ 80-ʭ ʛʦʜʦʚ. ɺʩʝʛʦ ʫ 

ʨʠʩʘ ʠʟʚʝʩʪʥʦ ʰʝʩʪʴ ʛʝʥʦʤʦʚ ï A, B, C, D, E, F. ɸʥʘʣʠʟ ʩʧʝʮʠʬʠʯʥʳʭ ʜʣʷ ʢʘʞʜʦʛʦ ʛʝʥʦʤʘ 

ʧʦʚʪʦʨʥʦʩʪʝʡ ʭʨʦʤʦʩʦʤʥʦʡ  ɼʅʂ ʚʳʷʚʠʣ ʟʥʘʯʠʪʝʣʴʥʳʝ ʦʪʣʠʯʠʷ ʛʝʥʦʤʘ ɸ ʦʪ ʜʨʫʛʠʭ [8]. 

ʅʝʜʘʚʥʦ ʧʦʣʫʯʝʥʳ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʤʝʪʦʜʘ ʛʠʙʨʠʜʠʟʘʮʠʠ ɼʅʂ ʧʦ 

ʉʘʫʟʝʨʥʫ, ʯʪʦ ʦʪʢʨʳʚʘʝʪ ʧʝʨʩʧʝʢʪʠʚʳ ʦʢʦʥʯʘʪʝʣʴʥʦʡ ʛʝʥʦʤʥʦʡ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʚʠʜʦʚ 

ʨʠʩʘ. 

ɺ ʧʨʝʜʝʣʘʭ ʨʦʜʘ ʥʘʙʣʶʜʘʝʪʩʷ ʰʠʨʦʢʦʝ ʚʘʨʴʠʨʦʚʘʥʠʝ ʦʙʨʘʟʘ ʞʠʟʥʠ ʠ ʩʧʦʩʦʙʦʚ 

ʨʘʟʤʥʦʞʝʥʠʷ: ʥʘʨʷʜʫ ʩ ʦʜʥʦʣʝʪʥʠʤʠ, ʩʘʤʦʦʧʳʣʷʶʱʠʤʠʩʷ ʠ ʥʝ ʩʧʦʩʦʙʥʳʤʠ ʢ 

ʚʝʛʝʪʘʪʠʚʥʦʤʫ ʨʘʟʤʥʦʞʝʥʠʶ, ʠʤʝʶʪʩʷ ʤʥʦʛʦʣʝʪʥʠʢʠ, ʧʝʨʝʢʨʝʩʪʥʠʢʠ ʠ ʚʝʛʝʪʘʪʠʚʥʦ 

ʨʘʟʤʥʦʞʘʝʤʳʝ ʬʦʨʤʳ [9]. ɺʠʜʦʚʦʡ ʩʦʩʪʘʚ ʨʠʩʘ ʧʝʨʝʩʤʘʪʨʠʚʘʝʪʩʷ ʠ ʫʪʦʯʥʷʝʪʩʷ ʜʦ 

ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ. ʅʝʜʘʚʥʦ ʚ ʪʨʫʜʥʦʜʦʩʪʫʧʥʳʭ ʪʨʦʧʠʢʘʭ ʎʝʥʪʨʘʣʴʥʦʡ ɸʤʝʨʠʢʠ ʙʳʣ 

ʦʙʥʘʨʫʞʝʥ ʜʠʢʠʡ ʜʠʧʣʦʠʜʥʳʡ ʚʠʜ O. Glumaepatula ʩ ʛʝʥʦʤʦʤ ɸɸ. ʆʜʠʥ ʠʟ ʫʥʠʢʘʣʴʥʳʭ 

ʵʢʦʪʠʧʦʚ ʵʪʦʛʦ ʪʘʢʩʦʥʘ ʧʨʦʠʟʨʘʩʪʘʝʪ ʚ ʙʦʣʦʪʘʭ ʙʘʩʩʝʡʥʘ ʨʝʢʠ ɸʤʘʟʦʥʢʠ, ʛʜʝ ʫʨʦʚʝʥʴ ʚʦʜʳ 

ʧʨʠ ʧʘʚʦʜʢʘʭ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 10 ʤʝʪʨʦʚ. ʇʨʠ ʪʘʢʦʤ ʠʟʙʳʪʦʯʥʦʤ ʟʘʪʦʧʣʝʥʠʠ ʤʝʪʝʣʢʠ ʩ 

ʜʚʫʤʷ-ʪʨʝʤʷ ʚʝʨʭʥʠʤʠ ʤʝʞʜʦʫʟʣʠʷʤʠ ʩʘʤʦʧʨʦʠʟʚʦʣʴʥʦ ʦʪʩʦʝʜʠʥʷʶʪʩʷ ʦʪ ʨʘʩʪʝʥʠʷ, 

ʚʩʧʣʳʚʘʶʪ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʠ ʜʚʠʞʫʪʩʷ ʧʦ ʪʝʯʝʥʠʶ. ʇʦʧʘʜʘʷ ʚ ʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʝ 

ʫʩʣʦʚʠʷ, ʤʝʪʝʣʢʠ ʩ ʯʘʩʪʴʶ ʩʪʝʙʣʷ ʤʦʛʫʪ ʚʥʦʚʴ ʫʢʦʨʝʥʠʪʴʩʷ ʠ ʟʘʢʦʥʯʠʪʴ ʚʝʛʝʪʘʮʠʶ [10]. ɺ 

ʢʫʣʴʪʫʨʝ ʚʦʟʜʝʣʳʚʘʶʪʩʷ ʜʚʘ ʚʠʜʘ ï O. savita  (ʧʦʚʩʝʤʝʩʪʥʦ) ʠ O. glaberrima (ʵʥʜʝʤʠʢ 

ɿʘʧʘʜʥʦʡ ɸʬʨʠʢʠ). ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʦʙʱʠʡ ʧʨʝʜʦʢ ʢʫʣʴʪʫʨʥʳʭ ʚʠʜʦʚ ʚʦʟʥʠʢ ʥʘ 

ʛʠʧʦʪʝʪʠʯʝʩʢʦʤ ʩʫʧʝʨʢʦʥʪʠʥʝʥʪʝ ɻʦʥʜʚʘʥʝ ʜʦ ʝʛʦ ʨʘʩʧʘʜʘ ʧʨʠʤʝʨʥʦ 130 ʤʠʣʣʠʦʥʦʚ ʣʝʪ 

ʥʘʟʘʜ [11-13]. 

ʇʦʜʚʠʜʳ ʨʠʩʘ ʝʱʝ ʜʝʣʷʪ ʥʘ ʨʘʟʥʦʚʠʜʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʨʘʥʞʠʨʦʚʘʥʳ ʚ ʚʦʩʝʤʴ ʛʨʫʧʧ 

ʧʦ ʦʢʨʘʩʢʝ ʩʝʤʷʥ (ʙʝʣʳʝ-ʦʢʨʘʰʝʥʥʳʝ), ʢʦʥʩʠʩʪʝʥʮʠʠ ʵʥʜʦʩʧʝʨʤʘ (ʘʤʠʣʦʟʥʳʝ-

ʛʣʶʪʠʥʦʟʥʳʝ) ʠ ʧʦʜʚʠʜʦʚʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ [14]. ʈʘʟʥʦʚʠʜʥʦʩʪʠ ʨʠʩʘ (ʠʭ ʦʢʦʣʦ 400) ʥʝ 

ʦʪʨʘʞʘʶʪ ʨʝʘʣʴʥʳʝ ʵʚʦʣʶʮʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ, ʘ ʩʣʫʞʠʪ ʣʠʰʴ ʠʥʩʪʨʫʤʝʥʪʘʨʠʝʤ ʧʨʠ 

ʩʦʨʪʦʚʦʡ ʘʧʨʦʙʘʮʠʠ. ɿʘ ʨʫʙʝʞʦʤ ʥʝ ʧʦʣʴʟʫʶʪʩʷ ʪʘʢʩʦʥʦʤ çʨʘʟʥʦʚʠʜʥʦʩʪʴè ʚ ʪʦʤ ʩʤʳʩʣʝ, 

ʢʦʪʦʨʳʡ ʫʧʦʪʨʝʙʣʝʥ ʚ ʉʅɻ. ʊʘʤ ʧʦʥʷʪʠʝ çʨʘʟʥʦʚʠʜʥʦʩʪʴè (variety) ʨʘʚʥʦʮʝʥʥʦ ʥʘʰʝʤʫ 

ʦʧʨʝʜʝʣʝʥʠʶ çʩʦʨʪè. ɼʣʷ ʦʧʠʩʘʥʠʷ ʢʦʣʣʝʢʮʠʦʥʥʳʭ ʦʙʨʘʟʮʦʚ IRRI ʨʘʟʨʘʙʦʪʘʣ 

ʩʧʝʮʠʘʣʴʥʦʝ ʨʫʢʦʚʦʜʩʪʚʦ, ʚʢʣʶʯʘʶʱʝʝ ʛʦʨʘʟʜʦ ʙʦʣʴʰʝ ʧʨʠʟʥʘʢʦʚ, ʯʝʤ ʪʝ, ʧʦ ʢʦʪʦʨʳʤ 

ʚʳʜʝʣʷʶʪʩʷ ʨʘʟʥʦʚʠʜʥʦʩʪʠ [15]. 

ɺʩʝʛʦ ʚ ʤʠʨʝ ʥʘʩʯʠʪʳʚʘʶʪ ʦʢʦʣʦ 100 ʪʳʩʷʯ ʩʦʨʪʦʚ. ʉ ʫʯʝʪʦʤ ʜʠʢʠʭ ʩʦʨʦʜʠʯʝʡ 

ʢʦʣʠʯʝʩʪʚʦ ʬʦʨʤ ʨʠʩʘ ʦʮʝʥʝʥʦ ʧʨʠʤʝʨʥʦ ʚ 120 ʪʳʩʷʯ. ʌʫʥʢʮʠʠ ʤʠʨʦʚʦʛʦ ʭʨʘʥʠʣʠʱʘ ʠ 

ʦʙʤʝʥʥʦʛʦ ʮʝʥʪʨʘ ʩ 1961 ʛʦʜʘ ʦʩʫʱʝʩʪʚʣʷʝʪ IRRI, ʛʜʝ ʩʦʙʨʘʥʦ ʫʞʝ ʙʦʣʝʝ 100 ʪʳʩʷʯ 

ʦʙʨʘʟʮʦʚ [16]. ɺ ʙʳʚʰʝʤ ʉʉʉʈ ʤʥʦʛʦʦʙʨʘʟʠʝ ʬʦʨʤ ʨʠʩʘ ʩʦʩʨʝʜʦʪʦʯʝʥʦ ʚ ʢʦʣʣʝʢʮʠʷʭ ɺʀʈ 

ʠʤ. ʅ.ʀ.ɺʘʚʠʣʦʚʘ ʠ ʢʨʘʩʥʦʜʘʨʩʢʦʤ ɺʅʀʀ ʨʠʩʘ ï ʙʦʣʝʝ 15 ʪʳʩʷʯ ʦʙʨʘʟʮʦʚ. ʆʩʥʦʚʥʫʶ 

ʯʘʩʪʴ ʵʪʠʭ ʢʦʣʣʝʢʮʠʡ ʩʦʩʪʘʚʣʷʶʪ ʢʫʣʴʪʠʛʝʥʳ ʧʦʜʚʠʜʘ ʷʧʦʥʠʢʘ. 

ʈʝʘʣʠʟʘʮʠʷ ʩʝʣʝʢʮʠʦʥʥʳʭ ʧʨʦʛʨʘʤʤ ʣʶʙʦʛʦ ʫʨʦʚʥʷ ʠ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʥʝʤʳʩʣʠʤʘ 

ʙʝʟ ʥʘʣʠʯʠʷ, ʨʘʟʥʦʦʙʨʘʟʥʦʛʦ ʠ ʢʘʯʝʩʪʚʝʥʥʦ ʠʟʫʯʝʥʥʦʛʦ ʠʩʭʦʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ï ʛʝʥʦʬʦʥʜʘ. 

ʇʨʦʛʨʘʤʤʳ ʧʦ ʛʝʥʦʬʦʥʜʫ ʨʠʩʘ ʨʝʘʣʠʟʦʚʳʚʘʶʪʩʷ ʚʦ ʚʩʝʭ ʥʘʫʯʥʳʭ ʮʝʥʪʨʘʭ ʠ ʠʥʩʪʠʪʫʪʘʭ ʠ 

ʚʢʣʶʯʘʶʪ ʜʚʘ ʦʩʥʦʚʥʳʭ ʵʣʝʤʝʥʪʘ: 

1. ʂʦʥʩʝʨʚʘʮʠʷ, ʜʦʢʫʤʝʥʪʘʮʠʷ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʠ ʨʘʩʰʠʨʝʥʠʝ ʛʝʨʤʦʧʣʘʟʤʳ ʨʠʩʘ. 

2. ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʛʝʥʦʤʠʢʘ [17]. 

 ʆʙʨʘʟʮʳ ʛʝʥʦʬʦʥʜʘ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʩʢʨʠʥʠʥʛʘ ʠʩʪʦʯʥʠʢʦʚ ʠ ʜʦʥʦʨʦʚ ʥʘʠʙʦʣʝʝ 
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ʚʘʞʥʳʭ ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʠʭ ʚʢʣʶʯʝʥʠʝʤ ʚ ʛʠʙʨʠʜʠʟʘʮʠʦʥʥʳʝ 

ʧʨʦʛʨʘʤʤʳ [18, 19], ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʠ ʪʝʩʪʦʚ ʘʣʣʝʣʴʥʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ 

ʥʘʩʣʝʜʩʪʚʝʥʥʳʭ ʬʘʢʪʦʨʦʚ [20-23], ʩʦʟʜʘʥʠʷ ʥʦʚʳʭ ʨʘʙʦʯʠʭ ʢʦʣʣʝʢʮʠʡ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʧʨʠʟʥʘʢʦʚ ʠ ʩʚʦʡʩʪʚ ʦʪʜʝʣʴʥʳʭ ʪʘʢʩʦʥʦʚ [24]. ʋʯʠʪʳʚʘʷ ʚʘʞʥʫʶ 

ʨʦʣʴ ʮʠʪʦʧʣʘʟʤʘʪʠʯʝʩʢʦʡ ʥʘʩʣʝʜʩʪʚʝʥʥʦʩʪʠ, ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʙʦʣʴʰʝ ʚʥʠʤʘʥʠʷ 

ʫʜʝʣʷʝʪʩʷ ʠʟʫʯʝʥʠʶ ʛʝʥʝʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʦʨʛʘʥʝʣʣ ʢʣʝʪʢʠ [25]. 

 ʆʜʥʘʢʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʙʫʨʥʦʝ ʨʘʟʚʠʪʠʝ ʠ ʚʧʝʯʘʪʣʷʶʱʠʝ ʫʩʧʝʭʠ, ʛʝʥʦʤʠʢʘ ʥʝ ʤʦʞʝʪ 

ʟʘʤʝʥʠʪʴ ʪʨʘʜʠʮʠʦʥʥʫʶ ʩʠʥʪʝʪʠʯʝʩʢʫʶ ʠ/ʠʣʠ ʛʠʙʨʠʜʥʫʶ ʩʝʣʝʢʮʠʶ. ʂʘʢ ʦʪʤʝʯʘʶʪ ʩʘʤʠ 

ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʚ ʦʙʣʘʩʪʠ ʛʝʥʥʦʡ ʠʥʞʝʥʝʨʠʠ [26, 27], ʧʨʠʤʝʥʝʥʠʝ ʜʦʨʦʛʦʩʪʦʷʱʠʭ 

ʪʝʭʥʦʣʦʛʠʡ ʤʦʣʝʢʫʣʷʨʥʦʡ ʛʝʥʝʪʠʢʠ ʦʧʨʘʚʣʝʥʦ, ʝʩʣʠ ʢʣʘʩʩʠʯʝʩʢʦʝ ʩʝʣʝʢʮʠʦʥʥʳʝ ʤʝʪʦʜʳ 

ʥʝ ʵʬʬʝʢʪʠʚʥʳ ʠʣʠ ʥʝ ʜʘʶʪ ʨʝʟʫʣʴʪʘʪʦʚ ʜʘʞʝ ʚ ʦʪʜʘʣʝʥʥʦʡ ʧʝʨʩʧʝʢʪʠʚʝ.  

 ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʠʟʫʯʝʥʠʝ, ʩʦʟʜʘʥʠʝ ʠ ʠʥʪʨʦʜʫʢʮʠʷ ʛʝʥʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ʨʠʩʘ, 

ʩʦʭʨʘʥʝʥʠʝ ʝʛʦ ʠ ʦʙʝʩʧʝʯʝʥʠʝ ʜʣʷ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʩʝʣʝʢʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʚʳʚʝʜʝʥʠʠ 

ʥʦʚʳʭ, ʙʦʣʝʝ ʫʨʦʞʘʡʥʳʭ, ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʭ, ʫʩʪʦʡʯʠʚʳʭ ʢ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʬʘʢʪʦʨʘʤ 

ʩʨʝʜʳ ʩʦʨʪʦʚ ʨʠʩʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʦʚ ʛʝʥʝʪʠʢʠ, ʬʠʟʠʦʣʦʛʠʠ, ʙʠʦʭʠʤʠʠ, 

ʪʝʭʥʦʣʦʛʠʠ ʧʝʨʝʨʘʙʦʪʢʠ ʠ ʜʨʫʛʠʭ ʜʠʩʮʠʧʣʠʥ ʠʤʝʶʪ ʦʩʦʙʫʶ ʘʢʪʫʘʣʴʥʦʩʪʴ. ʎʝʣʴ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ï ʬʦʨʤʠʨʦʚʘʥʠʝ, ʠʟʫʯʝʥʠʝ, ʩʦʭʨʘʥʝʥʠʝ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʧʨʘʢʪʠʯʝʩʢʦʡ 

ʩʝʣʝʢʮʠʠ ʠ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʛʝʥʝʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʛʝʥʦʬʦʥʜʘ ʨʠʩʘ. 

ʄaʪeʨʠaʣʳ ʠ ʤeʪoʜʳ ʧʨʦʚʝʜʝʥʠʷ ʠccʣeʜoʚaʥʠʡ. ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʡ  

ʩʣʫʞʠʣʠ 480 ʦʙʨʘʟʮʦʚ ʤʠʨʦʚʦʡ ʢʦʣʣʝʢʮʠʠ IRRI, ɺʀʈ, ɺʅʀʀ ʨʠʩʘ, ʥʦʤʝʨʘ ʛʝʥʝʪʠʯʝʩʢʦʡ 

ʢʦʣʣʝʢʮʠʠ ʂʘʟʅʀʀ ʨʠʩʦʚʦʜʩʪʚʘ, 30 ʛʠʙʨʠʜʦʚ F1, F2, ʧʦʣʫʯʝʥʥʳʭ ʥʘ ʠʭ ʦʩʥʦʚʝ, ʙʦʣʝʝ 100 

ʢʦʥʩʪʘʥʪʥʳʭ ʛʠʙʨʠʜʥʳʭ ʣʠʥʠʡ, ʩʠʥʪʝʟʠʨʦʚʘʥʥʳʭ ʚ ʧʨʦʮʝʩʩʝ ʧʨʝʜʳʜʫʱʠʭ ʛʝʥʝʪʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. ʇʦʩʝʚ ʧʨʦʚʦʜʠʣʠ ʚʨʫʯʥʫʶ ʚ ʪʨʝʭʢʨʘʪʥʦʡ ʧʦʚʪʦʨʥʦʩʪʠ ʥʘ ʜʚʫʭʨʷʜʢʦʚʳʭ 

ʜʝʣʷʥʢʘʭ ʜʣʠʥʦʡ 1ʤ, ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʜʝʣʷʥʢʘʤʠ 0,3 ʤ, ʩʝʤʝʥʘ ʟʘʜʝʣʳʚʘʣʠ ʥʘ ʛʣʫʙʠʥʫ 

1,5-2,0 ʩʤ ʚ ʧʨʦʜʝʣʘʥʥʳʝ ʤʘʨʢʝʨʘʤ ʙʦʨʦʟʜʢʠ (ʨʠʩʫʥʦʢ 1). ʅʦʨʤʘ ʚʳʩʝʚʘ ï 200 

ʟʝʨʝʥ/ʜʝʣʷʥʢʫ.  ʉʪʘʥʜʘʨʪʦʤ ʷʚʣʷʣʩʷ ʨʘʡʦʥʠʨʦʚʘʥʥʳʡ ʩʦʨʪ ʃʠʜʝʨ, ʨʘʩʧʦʣʘʛʘʝʤʳʡ ʯʝʨʝʟ 20 

ʥʦʤʝʨʦʚ [28]. 

ɺ ʧʦʣʝʚʦʤ ʞʫʨʥʘʣʝ, ʩʦʛʣʘʩʥʦ ʧʦʩʝʚʥʦʡ ʚʝʜʦʤʦʩʪʠ, ʫʢʘʟʳʚʘʣʠ ʥʦʤʝʨ ʧʦ ʢʘʪʘʣʦʛʘʤ 

ɺʀʈ, ɺʅʀʀ ʨʠʩʘ, ʂʘʟʘʭʩʢʦʛʦ ʅʀʀ ʨʠʩʦʚʦʜʩʪʚʘ ʠʤ. ʀ. ɾʘʭʘʝʚʘ, ʥʘʟʚʘʥʠʝ ʦʙʨʘʟʮʘ, 

ʧʨʦʠʩʭʦʞʜʝʥʠʝ, ʨʘʟʥʦʚʠʜʥʦʩʪʴ.  ʌʝʥʦʣʦʛʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ ʧʨʦʚʦʜʠʣʠ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠ 

ʧʦ ʚʩʝʤ ʦʙʨʘʟʮʘʤ. ʅʘʯʘʣʦʤ ʬʘʟʳ ʚʝʛʝʪʘʮʠʠ ʩʯʠʪʘʣʠ ʜʘʪʫ, ʥʘ ʢʦʪʦʨʫʶ 10% ʨʘʩʪʝʥʠʡ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʝʡ, ʧʦʣʥʦʡ ï ʧʨʠ ʧʦʷʚʣʝʥʠʠ ʝʝ ʫ 75% ʨʘʩʪʝʥʠʡ [29]. 

ɺʳʩʦʪʫ ʨʘʩʪʝʥʠʡ ʠʟʤʝʨʷʣʠ ʦʪ ʫʨʦʚʥʷ ʧʦʯʚʳ ʜʦ ʚʝʨʭʫʰʢʠ ʚʝʨʭʥʝʛʦ ʢʦʣʦʩʢʘ 

ʤʝʪʝʣʢʠ ʚ ʚʳʧʨʷʤʣʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ. ʇʝʨʝʜ ʫʙʦʨʢʦʡ ʧʨʦʚʦʜʠʣʠ ʦʮʝʥʢʫ ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʨʘʩʪʝʥʠʡ ʢ ʧʦʣʝʛʘʥʠʶ ʠ ʦʩʳʧʘʥʠʶ (ʚ ʙʘʣʣʘʭ). ʉʪʝʧʝʥʴ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʧʦʣʝʛʘʥʠʶ 

ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʰʢʘʣʝ: 1 ï ʨʘʩʪʝʥʠʷ ʣʝʞʘʪ ʥʘ ʟʝʤʣʝ; 3 ï ʧʦʣʝʛʣʦ ʙʦʣʝʝ 50% ʨʘʩʪʝʥʠʡ; 5 ï 

20-30% ʤʝʪʝʣʦʢ ʢʘʩʘʶʪʩʷ ʟʝʤʣʠ; 7 ï ʧʦʣʝʛʘʥʠʷ ʥʝʪ, ʥʝʙʦʣʴʰʦʡ ʠʟʛʠʙ ʩʪʝʙʣʝʡ; 9 ï 

ʨʘʩʪʝʥʠʷ ʩʪʦʷʪ ʚʝʨʪʠʢʘʣʴʥʦ. ʍʘʨʘʢʪʝʨ ʧʦʣʝʛʘʥʠʷ: 3 ï ʢʦʨʥʝʚʦʝ; 5 ï ʩʪʝʙʣʝʚʦʝ; 7 ï 

ʩʤʝʰʘʥʥʦʝ. ʊʝʭʥʦʣʦʛʠʯʝʩʢʫʶ ʦʮʝʥʢʫ ʧʨʦʚʦʜʠʣʠ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʧʣʝʥʯʘʪʦʩʪʠ, 

ʩʪʝʢʣʦʚʠʜʥʦʩʪʠ, ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ ʵʥʜʦʩʧʝʨʤʘ, ʦʙʱʝʛʦ ʚʳʭʦʜʘ ʢʨʫʧʳ, ʩʦʜʝʨʞʘʥʠʶ ʮʝʣʦʛʦ 

ʷʜʨʘ. ʄʝʩʪʦ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ï ʥʘʫʯʥʦ-ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʡ ʫʯʘʩʪʦʢ ʊʆʆ 

çʂʘʟʘʭʩʢʠʡ ʅʀʀ ʨʠʩʦʚʦʜʩʪʚʘ ʠʤ. ʀ.ɾʘʭʘʝʚʘè, ʥʘ ʧʦʣʝʚʦʤ ʩʪʘʮʠʦʥʘʨʝ, 4 ʢʘʨʪʘ 1 ʯʝʢ. 

ʇʦʯʚʘ ʫʯʘʩʪʢʘ ʧʦ ʪʠʧʫ ʣʫʛʦʚʦ-ʙʦʣʦʪʥʘʷ, ʛʣʠʥʠʩʪʘʷ ʪʷʞʝʣʘʷ ʧʦ ʤʝʭʘʥʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ, 

ʧʨʝʜʰʝʩʪʚʝʥʥʠʢ ï ʤʦʥʦʢʫʣʴʪʫʨʘ ʨʠʩʘ. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʦʯʚʳ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʘʙʣʠʯʥʦʡ 

ʬʦʨʤʝ. ɸʛʨʦʪʝʭʥʠʢʘ ʦʙʱʝʧʨʠʥʷʪʘʷ ʜʣʷ ʜʘʥʥʦʡ ʟʦʥʳ. ʅʘ ʫʯʘʩʪʢʝ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʟʷʙʣʝʚʘʷ 

ʦʪʚʘʣʴʥʘʷ ʚʩʧʘʰʢʘ ʥʘ ʛʣʫʙʠʥʫ 22-24 ʩʤ, ʚʳʨʘʚʥʠʚʘʥʠʝ ʧʦʚʝʨʭʥʦʩʪʠ ʯʝʢʘ ʜʣʠʥʥʦʙʘʟʦʚʳʤ 

ʧʣʘʥʠʨʦʚʱʠʢʦʤ, ʟʘʪʝʤ ʧʣʘʥʠʨʦʚʘʥʠʝ ʚ ʪʨʠ ʩʣʝʜʘ çɿʠʛ-ɿʘʛè. ʈʘʟʙʠʚʢʘ ʫʯʘʩʪʢʘ ʥʘ ʜʝʣʷʥʢʠ, 

ʚʳʨʘʚʥʠʚʘʥʠʝ, ʛʨʘʙʣʝʥʠʝ ʠ ʧʦʩʝʚ ï ʚʨʫʯʥʫʶ. ɺʥʝʩʝʥʠʝ ʫʜʦʙʨʝʥʠʷ, ʤʝʞʬʘʟʥʘʷ ʧʦʜʢʦʨʤʢʘ 

ʧʦʚʦʜʠʪʴʩʷ ʪʘʢʞʝ ʚʨʫʯʥʫʶ. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʷ. ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʚʝʛʝʪʘʮʠʠ ï ʛʣʘʚʥʳʡ 

ʣʠʤʠʪʠʨʫʶʱʠʡ ʬʘʢʪʦʨ ʚ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʠ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʖʞʥʦʛʦ 

ʂʘʟʘʭʩʪʘʥʘ, ʧʦʵʪʦʤʫ ʩʝʣʝʢʮʠʷ ʟʜʝʩʴ ʜʦʣʞʥʘ ʙʳʪʴ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʩʦʟʜʘʥʠʝ ʩʢʦʨʦʩʧʝʣʳʭ, 
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ʤʘʣʦʚʦʜʦʧʦʪʨʝʙʣʷʝʤʳʭ ʩʦʨʪʦʚ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʜʘʪʘ ʚʳʤʝʪʳʚʘʥʠʷ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʩʢʦʨʦʩʧʝʣʦʩʪʴ ʩʦʨʪʘ, ʯʝʤ ʜʘʪʘ ʩʦʟʨʝʚʘʥʠʷ, ʠ ʠʤʝʥʥʦ ʦʥʘ ʧʨʠʥʷʪʘ ʚ ʢʘʯʝʩʪʚʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʣʠʪʝʣʴʥʦʩʪʠ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʩʦʨʪʘ. 

 

 

ʈʠʩʫʥʦʢ 1 ï ɿʘʢʣʘʜʢʘ ʢʦʣʣʝʢʮʠʦʥʥʦʛʦ ʧʠʪʦʤʥʠʢʘ 

 

ʅʘ ʜʣʠʥʫ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʨʠʩ ʚ ʮʝʣʦʤ ʠ ʝʛʦ ʦʪʜʝʣʴʥʳʭ ʬʘʟ ʚʣʠʷʶʪ ʪʨʠ 

ʦʩʥʦʚʥʳʭ ʬʘʢʪʦʨʘ: ʙʠʦʣʦʛʠʯʝʩʢʠʡ (ʩʢʦʨʦʩʧʝʣʦʩʪʴ ʩʦʨʪʘ), ʢʣʠʤʘʪʠʯʝʩʢʠʡ (ʪʝʤʧʝʨʘʪʫʨʥʳʝ 

ʫʩʣʦʚʠʷ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ), ʭʦʟʷʡʩʪʚʝʥʥʳʡ (ʩʨʦʢʠ ʩʝʚʘ) [30].  

 ʅʘʠʙʦʣʴʰʝʡ ʩʢʦʨʦʩʧʝʣʦʩʪʴʶ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʦʙʨʘʟʮʳ ʠʟ ʂʨʘʩʥʦʜʘʨʘ, ʋʢʨʘʠʥʳ, 

ɺʝʥʛʨʠʠ, ʀʩʧʘʥʠʠ, ʀʪʘʣʠʠ ʠ ʅʝʧʘʣʘ. ʅʘʨʷʜʫ ʩ ʥʠʤʠ ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʢʘʟʘʭʩʪʘʥʩʢʠʝ 

ʥʦʤʝʨʘ ʛʝʥʝʪʠʯʝʩʢʠʝ ʢʦʣʣʝʢʮʠʠ  ʂʘʟʘʭʩʢʦʛʦ ʅʀʀ ʨʠʩʦʚʦʜʩʪʚʘ ʠʤ. ʀ. ɾʘʭʘʝʚʘ (ʂʆ-46, 

ʂʆ-48, ʂʆ-250, ʂʆ-269, ʂʆ-271, ʂʆ-102, ʂʆ-165, ʂʆ-245, ʂʆ-257ʧʢ-0, ʂʆ-285, ʂʆ-245, 

ʂʆ-250, ʂʆ-256, ʂʆ-279, ʉʳʨ ʉʫʣʫʳ). ɺʩʝ ʚʳʜʝʣʠʚʰʠʝʩʷ ʦʙʨʘʟʮʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ 

ʢʘʟʘʭʩʪʘʥʩʢʠʝ, ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʢ ʩʘʤʳʤ ʩʢʦʨʦʩʧʝʣʳʤ ʬʦʨʤʘʤ, ʪʘʢ ʢʘʢ ʚʩʝ ʦʥʠ ʙʳʣʠ 

ʩʦʟʜʘʥʳ ʥʘ ʩʘʤʦʤ ʩʝʚʝʨʥʦʤ ʧʨʝʜʝʣʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʢʫʣʴʪʫʨʳ. 

ʉʦʟʜʘʥʠʝ ʥʠʟʢʦʨʦʩʣʳʭ, ʥʝʧʦʣʝʛʘʶʱʠʭ ʩʦʨʪʦʚ ʠʥʪʝʥʩʠʚʥʦʛʦ ʪʠʧʘ ï ʦʜʥʦ ʠʟ 

ʧʨʠʦʨʠʪʝʪʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʩʝʣʝʢʮʠʠ ʨʠʩʘ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʂʘʟʘʭʩʪʘʥʝ ʜʦ 

ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ, ʥʝʩʤʦʪʨʷ ʥʘ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʧʦʧʳʪʢʠ, ʥʝ ʩʦʟʜʘʥʳ ʥʠʟʢʦʨʦʩʣʳʝ 

ʩʦʨʪʘ. ʕʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʜʚʫʤʷ ʧʨʠʯʠʥʘʤʠ. 
 

ʊʘʙʣʠʮʘ 1 ï ʉʢʦʨʦʩʧʝʣʳʝ ʢʦʣʣʝʢʮʠʦʥʥʳʝ ʦʙʨʘʟʮʳ, 2021-2022 ʛ. 

 

ʉʦʨʪ-ʩʪʘʥʜʘʨʪ ʇʨʦʠʩʭʦʞʜʝʥʠʝ 
ɼʥʝʡ ʦʪ ʟʘʪʦʧʣʝʥʠʷ ʜʦ 

ʚʳʤʝʪʳʚʘʥʠʷ 

1 2 3 

st. ʄʘʨʞʘʥ ʂʘʟʘʭʩʪʘʥ 72 

3830 ɺʝʥʛʨʠʷ 60 

4693 ʀʩʧʘʥʠʷ 56 

5516 ʂʨʘʩʥʦʜʘʨ 63 

6317 ʋʢʨʘʠʥʘ 60 

8642 ʀʪʘʣʠʷ 60 

5458 ʂʨʘʩʥʦʜʘʨ 53 

584 ɸʟʝʨʙʘʡʜʞʘʥ 59 

ʂʆ-46 ʂʘʟʘʭʩʪʘʥ 53 

3837 ʊʘʜʞʠʢʠʩʪʘʥ 58 

5478 ʂʨʘʩʥʦʜʘʨ 59 

ʂʆ-48 ʂʘʟʘʭʩʪʘʥ 53 

6811 ʅʝʧʘʣ 55 

ʂʆ-102 ʂʘʟʘʭʩʪʘʥ 54 
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1 2 3 

ʂʆ-165 ʂʘʟʘʭʩʪʘʥ 55 

ʂʆ-269 ʂʘʟʘʭʩʪʘʥ 58 

ʂʆ-271 ʂʘʟʘʭʩʪʘʥ 60 

ʂʆ-271 ʂʘʟʘʭʩʪʘʥ 55 

ʂʆ-279 ɺʝʥʛʨʠʷ 55 

ʂʆ-256 ʂʘʟʘʭʩʪʘʥ 59 

ʂʆ-279 ɺʝʥʛʨʠʷ 53 

ʂʆ-285 ʂʘʟʘʭʩʪʘʥ 55 

  

ɺʦ ʧʝʨʚʳʭ. ʅʠʟʢʠʤ ʫʨʦʚʥʝʤ ʵʥʜʦʛʠʙʙʝʨʝʣʠʥʦʚ, ʪʝʩʥʦ ʩʚʷʟʘʥʥʳʤʠ ʩ ʘʢʪʠʚʥʦʩʪʴʶ 

ʨʝʮʝʩʩʠʚʥʳʭ  sd ï ʛʝʥʦʚ ɼɻɺɻ,  Reimei, Carlose 76,  IR 8,  Balilla ʠ ʜʨ.; ʢʘʢ ʩʣʝʜʩʪʚʠʝ ï 

ʤʝʜʣʝʥʥʳʤ ʨʦʩʪʦʤ ʥʘ ʨʘʥʥʠʭ ʩʪʘʜʠʷʭ ʦʥʪʦʛʝʥʝʟʘ ʠ ʥʝʩʧʦʩʦʙʥʦʩʪʴʶ ʧʝʨʝʥʦʩʠʪʴ ʧʦʣʥʦʝ 

ʟʘʪʦʧʣʝʥʠʝ ʚ ʥʘʯʘʣʝ ʚʝʛʝʪʘʮʠʠ. ɺʦ-ʚʪʦʨʳʭ, ʥʝʤʝʜʣʝʥʥʦʝ  ʟʘʪʦʧʣʝʥʠʝ ʧʦʩʝʚʦʚ ʠ 

ʧʦʜʜʝʨʞʘʥʠʝ ʩʣʦʷ ʚʦʜʳ ï ʥʝʦʪʲʝʤʣʝʤʳʡ ʵʣʝʤʝʥʪ ʪʝʭʥʦʣʦʛʠʠ ʚʦʟʜʝʣʳʚʘʥʠʷ ʨʠʩʘ ʚ 

ʇʨʠʘʨʘʣʴʝ, ʛʜʝ ʫʢʦʨʦʯʝʥʥʳʡ ʨʝʞʠʤ ʦʨʦʰʝʥʠʷ (ʙʝʟ ʩʣʦʷ ʚʦʜʳ ʥʘ ʩʪʘʜʠʠ ʧʨʦʨʘʩʪʘʥʠʷ) 

ʥʝʚʦʟʤʦʞʝʥ ʚ ʩʠʣʫ ʵʢʦʢʣʠʤʘʪʠʯʝʩʢʦʡ ʩʧʝʮʠʬʠʢʠ. ɺ ʘʥʘʵʨʦʙʥʳʭ ʫʩʣʦʚʠʷʭ ʛʝʥʦʪʠʧʳ ʩ 

ʥʠʟʢʠʤ ʛʦʨʤʦʥʘʣʴʥʳʤ ʫʨʦʚʥʝʤ (sd-1) ʦʢʘʟʳʚʘʶʪʩʷ ʥʘʠʤʝʥʝʝ ʟʘʱʠʱʝʥʥʳʤʠ ʠ ʥʝ 

ʩʧʦʩʦʙʥʳʤʠ ʬʦʨʤʠʨʦʚʘʪʴ ʥʦʨʤʘʣʴʥʳʝ ʚʩʭʦʜʳ. ʀʟ ʚʳʰʝʠʟʣʦʞʝʥʥʦʛʦ ʦʯʝʚʠʜʥʦ, ʯʪʦ ʧʦʠʩʢ 

ʥʦʚʳʭ ʠʩʪʦʯʥʠʢʦʚ ʥʠʟʢʦʨʦʩʣʦʩʪʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭʩʷ ʜʦʩʪʘʪʦʯʥʦ ʠʥʪʝʥʩʠʚʥʳʤ ʨʦʩʪʦʤ 

ʥʘ ʩʪʘʜʠʠ ʛʝʪʝʨʦʪʨʦʬʥʦʛʦ ʨʘʟʚʠʪʠʷ ï ʦʜʥʘ ʠʟ ʘʢʪʫʘʣʴʥʳʭ ʟʘʜʘʯ ʩʦʚʨʝʤʝʥʥʦʡ 

ʢʘʟʘʭʩʪʘʥʩʢʦʡ ʩʝʣʝʢʮʠʠ ʨʠʩʘ. 

ɺ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʚʳʩʦʪʘ ʨʘʩʪʝʥʠʡ ʦʛʨʘʥʠʯʠʚʘʣʘʩʴ ʧʨʝʜʝʣʘʤʠ 66-134 ʩʤ ʧʨʠ 

108 ʩʤ ʫ ʨʘʡʦʥʠʨʦʚʘʥʥʦʛʦ ʩʦʨʪʘ ï ʩʪʘʥʜʘʨʪʘ ʄʘʨʞʘʥ. ɺ ʠʤʝʶʱʝʡʩʷ ʢʦʣʣʝʢʮʠʠ 

ʧʨʠʩʫʪʩʪʚʫʝʪ ʜʦʩʪʘʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʣʫʢʘʨʣʠʢʦʚʳʭ ʛʝʥʦʪʠʧʦʚ ʠʟ ʂʘʟʘʭʩʪʘʥʘ, ʈʦʩʩʠʠ, 

ʋʢʨʘʠʥʳ, ɺʝʥʛʨʠʠ, ʗʧʦʥʠʠ, ʌʠʣʠʧʧʠʥ, ʂʠʪʘʷ   ʠ  ʜʨʫʛʠʭ ʩʪʨʘʥ. ɺʩʝʛʦ ʚ ʅʘʮʠʦʥʘʣʴʥʦʡ 

ʢʦʣʣʝʢʮʠʠ ʨʠʩʘ ʚʳʜʝʣʝʥʦ ʙʦʣʝʝ 56 ʦʙʨʘʟʮʦʚ ʩ ʜʣʠʥʦʡ ʩʪʝʙʣʷ ʥʝ ʙʦʣʝʝ 90 ʩʤ.  

ʆʜʥʘʢʦ ʦʩʥʦʚʥʘʷ ʧʨʦʙʣʝʤʘ ʩʦʚʨʝʤʝʥʥʦʡ ʩʝʣʝʢʮʠʠ ʨʠʩʘ ï ʫʥʠʬʠʢʘʮʠʷ ʟʘʨʦʜʳʰʝʚʦʡ 

ʧʣʘʟʤʳ, ʦʙʫʩʣʦʚʣʝʥʘ ʠʤʝʥʥʦ ʘʣʣʝʣʴʥʦʩʪʴʶ ʛʝʥʦʚ ʧʦʣʫʢʘʨʣʠʢʦʚʦʩʪʠ  ʫ ʙʦʣʴʰʠʥʩʪʚʘ 

ʩʦʨʪʦʚ ʨʠʩʘ ʚ ʤʠʨʝ. ʇʦʵʪʦʤʫ ʛʣʘʚʥʘʷ ʟʘʜʘʯʘ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʩʦʚʨʝʤʝʥʥʳʭ ʛʝʥʙʘʥʢʦʚ ʨʠʩʘ 

ï ʩʢʨʠʥʠʥʛ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʢʦʨʦʪʢʦʩʪʝʙʝʣʴʥʦʩʪʠ. ʅʘʰʠ ʪʝʩʪ - ʢʨʦʩʩʳ 

ʧʦʢʘʟʘʣʠ ʥʝʘʣʣʝʣʴʥʦʩʪʴ ʛʝʥʦʚ ʥʠʟʢʦʨʦʩʣʦʩʪʠ ʥʝʢʦʪʦʨʳʭ ʧʦʣʫʢʘʨʣʠʢʦʚʳʭ ʬʦʨʤ 

ʛʝʥʝʪʠʯʝʩʢʦʡ ʢʦʣʣʝʢʮʠʠ ʂʘʟʘʭʩʢʦʛʦ ʅʀʀ ʨʠʩʦʚʦʜʩʪʚʘ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʠʤʝʝʪʩʷ 

ʚʦʟʤʦʞʥʦʩʪʴ ʚʦʚʣʝʯʝʥʠʷ ʚ ʛʠʙʨʠʜʠʟʘʮʠʶ ʥʠʟʢʦʨʦʩʣʳʭ ʦʙʨʘʟʮʦʚ, ʢʦʨʦʪʢʦʩʪʝʙʝʣʴʥʦʩʪʴ 

ʢʦʪʦʨʳʭ ʢʦʥʪʨʦʣʠʨʫʝʪʩʷ ʛʝʥʘʤʠ, ʥʝʘʣʣʝʣʴʥʳʤʠ ʛʝʥʘʤ ʩʦʨʪʦʚ-ʤʠʨʦʚʳʭ ʜʦʥʦʨʦʚ Balilla 

(ʀʪʘʣʠʷ), Reimei, Jokkoku (ʗʧʦʥʠʷ), Retgei, Calrose 76 (ʉʐɸ),  Gee-geo-Woo-gen  

(ʊʘʡʚʘʥʴ). 

ɻʣʘʚʥʳʡ ʵʣʝʤʝʥʪ ʩʪʨʫʢʪʫʨʳ ʫʨʦʞʘʷ, ʤʘʢʩʠʤʘʣʴʥʦ ʚʣʠʷʶʱʠʡ ʥʘ ʢʦʥʝʯʥʫʶ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ï ʢʦʣʠʯʝʩʪʚʦ ʢʦʣʦʩʢʦʚ ʥʘ ʤʝʪʝʣʢʝ. ʕʪʦʪ ʧʨʠʟʥʘʢ ʫ ʦʙʨʘʟʮʦʚ, ʠʟʫʯʝʥʥʳʭ 

2022 ʛ. ʚʘʨʴʠʨʦʚʘʣ ʦʪ 39 ʰʪ. (ʂ-488, ʇʨʠʤʦʨʩʢʠʡ ʢʨʘʡ ʈʦʩʩʠʠ) ʜʦ 228 ʰʪ. (ʂʆ-290, 

ʂʘʟʘʭʩʪʘʥ). 

ʅʘʠʙʦʣʴʰʫʶ ʮʝʥʥʦʩʪʴ ʚ ʢʘʯʝʩʪʚʝ ʠʩʭʦʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʩ ʚʳʩʦʢʠʤ ʯʠʩʣʦʤ 

ʢʦʣʦʩʢʦʤ ʥʘ ʤʝʪʝʣʢʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʬʦʨʤʳ ʠʟ ʩʪʨʘʥ ʩ ʚʳʩʦʢʦʨʘʟʚʠʪʳʤ ʨʠʩʦʚʦʜʩʪʚʦʤ ʠ 

ʥʘʫʯʥʳʤ ʧʦʪʝʥʮʠʘʣʦʤ, ʦʪʜʝʣʴʥʳʝ ʥʦʤʝʨʘ ʂʘʟʘʭʩʪʘʥʘ. ɺʳʩʦʢʦʝ ʛʝʥʦʪʠʧʠʯʝʩʢʦʝ ʨʘʟʥʦʦʙ-

ʨʘʟʠʝ ʫʩʪʘʥʦʚʣʝʥʦ ʤʘʩʩʝ 1000 ʩʝʤʷʥ: ʦʪ 15,8 ʛ (ʂ ï 2822, ɸʟʝʨʙʘʡʜʞʘʥ) ʜʦ 40,5 ʛ (ʂʆ-164, 

ʂʘʟʘʭʩʪʘʥ). ʅʘʠʙʦʣʝʝ ʦʪʣʠʯʠʚʰʠʝʩʷ ʢʨʫʧʥʦʟʝʨʥʳʝ ʬʦʨʤʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 2. 

 ʀʟʤʝʥʯʠʚʦʩʪʴ ʤʘʩʩʳ ʟʝʨʥʘ ʤʝʪʝʣʢʠ ʜʦʩʪʠʛʘʣʘ ʧʨʝʜʝʣʦʚ 0,69 (ʂ-3612, ʋʟʙʝʢʠʩʪʘʥ) 

ï 6,38ʛ  (ʂʆ-83 ʂʘʟʘʭʩʪʘʥ). ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʦʤʝʨʦʚ ʩ ʥʘʠʙʦʣʝʝ ʧʨʦʜʫʢʪʠʚʥʳʤʠ 

ʤʝʪʝʣʢʘʤʠ ʧʦʢʘʟʘʥʘ ʚ ʪʘʙʣʠʮʝ 3. 

ʉʨʝʜʠ ʠʟʫʯʝʥʥʳʭ ʦʙʨʘʟʮʦʚ ʧʦ ʚʩʝʤ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʮʝʥʥʳʤ ʧʨʠʟʥʘʢʘʤ ʦʪʣʠʯʠʣʠʩʴ 

ʩʠʥʪʝʟʠʨʦʚʘʥʥʳʝ ʚ ʤʝʩʪʥʳʭ ʫʩʣʦʚʠʷʭ ʢʘʟʘʭʩʪʘʥʩʢʠʝ ʣʠʥʠʠ, ʚʢʣʶʯʝʥʥʳʝ ʚ ʨʘʙʦʯʫʶ 

ʢʦʣʣʝʢʮʠʶ. 
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ʊʘʙʣʠʮʘ 2 ï ʆʙʨʘʟʮʳ, ʚʳʜʝʣʠʚʰʠʝʩʷ ʧʦ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʛʣʘʚʥʦʡ ʤʝʪʝʣʢʠ ʠ ʝʝ 

ʵʣʝʤʝʥʪʘʤ, 2021-2022 ʛ. 

 

ʇʨʠʟʥʘʢ 

ʇʦʢʘʟʘʪʝʣʠ ʂʦʣʠʯʝʩʪʚʦ 

ʚʳʜʝʣʠʚʰʠʭʩʷ 

ʥʦʤʝʨʦʚ 

ˉ ʧʦ ʢʘʪʘʣʦʛʘʤ ʉʪʘʥ-

ʜʘʨʪʘ 

ʚʳʜʝʣʠʚʰʠʭʩʷ 

ʥʦʤʝʨʦʚ 

ʏʠʩʣʦ 

ʢʦʣʦʩʢʦʚ 

ʥʘ ʤʝʪʝʣʢʝ, 

ʰʪ. 

93 120 ʠ ʙʦʣʝʝ 26 ʂ-5880, 5519, ɸʪʣʘʥʪ (ʂʨʘʩʥʦʜʘʨ), 

6312, 6317, 6266, 6267, (ʋʢʨʘʠʥʘ), 

3830, 8441 (ɺʝʥʛʨʠʷ), 4693 

(ʀʩʧʘʥʠʷ), 6811 (ʅʝʧʘʣ),  6875 

(ʌʨʘʥʮʠʷ), ʂʆ-80, 83, 89, 90, 113, 

114, 164, 182, 190, 197, 201, 216, 

256, 287 (ʂʘʟʘʭʩʪʘʥ) 

ʄʘʩʩʘ 

1000 

ʩʝʤʷʥ, ʛ 

32,7 34,0 ʠ ʙʦʣʝʝ 18 5462, 5519 (ʂʨʘʩʥʦʜʘʨ), 6312, 6317 

(ʋʢʨʘʠʥʘ), ʂ-3830 8433 (ɺʝʥʛʨʠʷ), 

4694 (ʀʩʧʘʥʠʷ), 8642 (ʀʪʘʣʠʷ), 

6875, 7438 (ʌʨʘʥʮʠʷ), 6811 (ʅʝʧʘʣ), 

ʂʆ-51, 80, 102, 139, 165, 198, 254 

(ʂʘʟʘʭʩʪʘʥ) 

ʄʘʩʩʘ 

ʟʝʨʥʘ 

ʤʝʪʝʣʢʠ, ʛ 

3,00 3,8 ʠ ʙʦʣʝʝ 23 5462 ɸʪʣʘʥʪ, ɸʥʘʠʪ, ʌʠʰʪ 

(ʂʨʘʩʥʦʜʘʨ), 6312, 6299, 6317 

(ʋʢʨʘʠʥʘ), 8433 (ɺʝʥʛʨʠʷ), 7438 

6875 (ʌʨʘʥʮʠʷ), 4693 (ʀʩʧʘʥʠʷ), 

4694 (ʀʩʧʘʥʠʷ), 8642 (ʀʪʘʣʠʷ), 

6811 (ʅʝʧʘʣ), ʂʆ-83, 102, 113, 164, 

183, 190, 198, 254, (ʂʘʟʘʭʩʪʘʥ) 

 

 

ɺʩʝ ʦʩʪʘʣʴʥʳʝ ʚʳʜʝʣʠʚʰʠʝʩʷ ʧʦ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʥʦʤʝʨʘ ʦʪʣʠʯʘʣʠʩʴ 

ʩʢʦʨʦʩʧʝʣʦʩʪʴʶ, ʥʦ ʥʠʟʢʦʡ ʘʜʘʧʪʠʚʥʦʩʪʴʶ (ʘʜʘʧʪʠʚʥʦʩʪʴ ʨʘʩʩʯʠʪʘʥʘ ʢʘʢ ʧʨʦʮʝʥʪʥʦʝ 

ʦʪʥʦʰʝʥʠʝ ʯʠʩʣʘ ʥʦʨʤʘʣʴʥʦ ʚʳʟʨʝʚʰʠʭ ʨʘʩʪʝʥʠʡ ʢ ʦʙʱʝʤʫ ʢʦʣʠʯʝʩʪʚʫ ʚʳʩʝʷʥʥʳʭ ʩʝʤʷʥ 

ʥʘ ʜʝʣʷʥʢʝ) ʢ ʤʝʩʪʥʳʤ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ. ʇʨʠ ʛʠʙʨʠʜʠʟʘʮʠʠ ʠʤ ʚ ʧʘʨʳ 

ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʙʠʨʘʪʴ ʧʨʠʩʧʦʩʦʙʣʝʥʥʳʝ ʢ ʤʝʩʪʥʳʤ ʫʩʣʦʚʠʷʤ ʬʦʨʤʳ ʠʟ ʵʢʦʣʦʛʦ- 

ʛʝʦʛʨʘʬʠʯʝʩʢʠ ʦʪʜʘʣʝʥʥʳʭ ʨʝʛʠʦʥʦʚ.  
 

ʊʘʙʣʠʮʘ 3 ï ʅʝʢʦʪʦʨʳʝ ʢʦʣʣʝʢʮʠʦʥʥʳʝ ʦʙʨʘʟʮʳ ʩ ʢʦʤʧʣʝʢʩʦʤ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʮʝʥʥʳʭ 

ʧʨʠʟʥʘʢʦʚ, 2021-2022 ʛ. 

 

ˉ ʧʦ 

ʢʘʪʘʣʦʛʘʤ 

ʇʨʦʠʩʭʦʞʜʝ-

ʥʠʝ 

ʇʝʨʠʦʜ ʜʦ 

ʚʳʤʝʪʳʚʘʥ

ʠ ̫

ɺʳʩʦʪʘ 

ʨʘʩʪʝʥʠʡ, 

ʩʤ 

ʏʠʩʣʦ 

ʢʦʣʦʩʢʦ ʚ 

ʥʘ 

ʤʝʪʝʣʢʝ 

ʄʘʩʩʘ, ʛ. 

ɸʜʘʧʪʠʚ

ʥʦʩʪʴ,% 
1000 

ʩʝʤʷʥ 

ʟʝʨʥʘ 

ʤʝʪʝʣʢʠ 

1 2 3 4 5 6 7 8 

ʉʪ. ʄʘʨʞʘʥ ʂʘʟʘʭʩʪʘʥ 69 110 112 32,4 3,03 26,3 

ʂ-584 ɸʟʝʨʙʘʡʜʞʘʥ 60 99 110 29,1 3,84 19,7 

ʂ-4693 ʀʩʧʘʥʠʷ 57 109 149 31,5 3,98 10,6 

ʂ-4694 ʀʩʧʘʥʠʷ 54 91 130 30,9 2,95 10,9 

ʂ-5458 ʂʨʘʩʥʦʜʘʨ 59 90 110 28,7 2,56 20,3 

ʂ-5462 ʂʨʘʩʥʦʜʘʨ 55 107 124 29,6 2,52 14,7 

ʂ-5478 ʂʨʘʩʥʦʜʘʨ 58 89 117 28,7 2,63 13,5 

ʂ-5519 ʂʨʘʩʥʦʜʘʨ 61 94 111 28,9 2,62 18,3 

ɸʥʘʠʪ ʂʨʘʩʥʦʜʘʨ 72 120 128 32,5 3,04 19,6 

ʌʠʰʪ ʂʨʘʩʥʦʜʘʨ 74 119 117 31,5 2,98 18,6 

ʂ-6317 ʋʢʨʘʠʥʘ 60 119 122 31,8 3,03 11,6 

ʂ-8433 ɺʝʥʛʨʠʷ 61 99 122 29,5 2,71 17,5 

ʂ-8642 ʀʪʘʣʠʷ 61 102 132 31,2 3,01 15,6 
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1 2 3 4 5 6 7 8 

ʂʆ-51 ʂʘʟʘʭʩʪʘʥ 63 107 150 33,1 3,12 27,6 

ʂʆ-102 ʂʘʟʘʭʩʪʘʥ 54 85 118 30,5 3,09 21,3 

ʂʆ-164 ʂʘʟʘʭʩʪʘʥ 68 106 146 32,6 3,03 27,7 

ʂʆ-165 ʂʘʟʘʭʩʪʘʥ 56 79 147 31,9 3,15 27,0 

ʂʆ-198 ʂʘʟʘʭʩʪʘʥ 59 106 122 31,2 3,05 24,3 

ʂʆ-251 ʂʘʟʘʭʩʪʘʥ 62 98 151 29,7 2,69 26,7 

ʂʆ-254 ʂʘʟʘʭʩʪʘʥ 57 95 141 29,0 2,45 26,8 

ʂʆ-271 ʂʘʟʘʭʩʪʘʥ 56 86 135 30,8 3,12 26,9 

ʂʆ-279 ɺʝʥʛʨʠʷ 56 99 125 27,9 2,98 15,6 

 

  ʌʦʨʤʘ ʟʝʨʥʘ ï ʫʩʪʦʡʯʠʚʳʡ ʩʦʨʪʦʚʦʡ ʧʨʠʟʥʘʢ, ʢʦʪʦʨʳʡ ʧʦʯʪʠ ʥʝ ʤʝʥʷʝʪʩʷ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʛʦʜʳ ʠ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʟʦʥʳ ʚʦʟʜʝʣʳʚʘʥʠʷ. ʇʦ ʬʦʨʤʝ 

ʟʝʨʥʦʚʢʠ [ʠʥʜʝʢʩ ʟʝʨʥʘ l/b ï ʦʪʥʦʰʝʥʠʝ ʜʣʠʥʳ (L) ʢ ʰʠʨʠʥʝ (b)] ʨʘʟʣʠʯʘʶʪ ʢʦʨʦʪʢʦʟʝʨʥʳʝ 

(l/b=1,4-2,0), ʩʨʝʜʥʝʟʝʨʥʳʝ (l/b=2,1-3,0) ʠ ʜʣʠʥʥʦʟʝʨʥʳʝ (l/b ʙʦʣʝʝ 3,0) ʩʦʨʪʘ ʨʠʩʘ. 

ɺʘʨʴʠʨʦʚʘʥʠʝ ʬʦʨʤʳ ʟʝʨʥʦʚʢʠ ʙʳʣʦ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 1,80 (ʂ-5478, ʂʨʘʩʥʦʜʘʨ) 4,6 (ʀʟʫʤʨʫʜ, 

ʂʨʘʩʥʦʜʘʨ). ɼʣʠʥʥʦʟʝʨʥʦʩʪʴʶ (2,80 ʠ ʙʦʣʝʝ) ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʂ-04064 (ʂʨʘʩʥʦʜʘʨ), ʂ ï 

6267 6299 (ʋʢʨʘʠʥʘ), 8414, 8428, 8642 (ɺʝʥʛʨʠʷ), ʂʆ-260 (ɺʝʥʛʨʠʷ), 7438 (ʌʨʘʥʮʠʷ), 8642 

(ʀʪʘʣʠʷ), 3077 (ʂʘʟʘʭʩʪʘʥ), ʂʆ-293 (ʠʟ ʧʠʪʦʤʥʠʢʦʚ IRRI), ʂʆ-88, 216, 254, 256 

(ʂʘʟʘʭʩʪʘʥ).  ʇʣʝʥʯʘʪʦʩʪʴ ï ʩʦʜʝʨʞʘʥʠʝ ʮʚʝʪʢʦʚʳʭ ʠ ʢʦʣʦʩʢʦʚʳʭ ʯʝʰʫʡ ʚ ʤʘʩʩʝ ʟʝʨʥʘ, 

ʚʳʨʘʞʝʥʥʦʝ ʚ ʧʨʦʮʝʩʩʘʭ. ʏʝʤ ʚʳʰʝ ʧʣʝʥʯʘʪʦʩʪʴ, ʪʝʤ ʥʠʞʝ ʚʳʭʦʜ ʢʨʫʧʳ (ʧʨʠ ʠʟʤʝʥʝʥʠʝ 

ʝʝ ʥʘ 1% ʚʳʭʦʜ ʢʨʫʧʳ ʠʟʤʝʥʷʝʪʩʷ ʥʘ 1,5-2,0%). ɼʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʫ ʠʟʫʯʝʥʥʳʭ ʦʙʨʘʟʮʦʚ 

ʠʟʤʝʥʷʣʩʷ ʦʪ 15,2% (ʂ-2483, ʊʘʜʞʠʢʠʩʪʘʥ) ʜʦ 23,6% (ʂ-6312, ʋʢʨʘʠʥʘ). 

 ʅʠʟʢʦʡ ʣʫʟʞʠʩʪʦʩʪʴʶ (ʤʝʥʝʝ 17,5%) ʦʪʣʠʯʘʣʠʩʴ ʂ-5458, 5478, 5462, 5516, 5519, ʂ-

(ʂʨʘʩʥʦʜʘʨ), ʂ-6266, 6317 (ʋʢʨʘʠʥʘ), ʂ-2483 (ʊʘʜʞʠʢʠʩʪʘʥ), ʂ-8642 (ʀʪʘʣʠʷ), ʂ-4693 

(ʀʩʧʘʥʠʷ),  ʂ-6875 (ʌʨʘʥʮʠʷ), ʂ-8726 (ʗʧʦʥʠʷ), ʂ-5105 (ʀʨʘʥ), ʂʆ-260 (ɺʝʥʛʨʠʷ), ʂʆ-41, 

51,63,80, 88,90, ʂʆ-113, ʂʆ-164, ʂʆ-190, ʂʆ-201, ʂʆ-218, ʂʆ-251, (ʂʘʟʘʭʩʪʘʥ). ʂʆ-90, 

ʂʆ-105, 113,114, ʂʆ-164, 171,182,183, 185, 197, 198, 216, ʂʆ-250, 266, 271, 279 

(ʂʘʟʘʭʩʪʘʥ). 

 ʇʨʦʜʫʢʪ ʧʝʨʝʨʘʙʦʪʢʠ ʨʠʩʘ-ʟʝʨʥʘ ï ʢʨʫʧʘ, ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʝ ʠ ʢʫʣʠʥʘʨʥʳʝ ʩʚʦʡʩʪʚʘ 

ʢʦʪʦʨʦʡ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʦʧʨʝʜʝʣʷʶʪʩʷ ʩʪʨʫʢʪʫʨʦʡ ʵʥʜʦʩʧʝʨʤʘ ʠ ʝʛʦ ʧʨʦʟʨʘʯʥʦʩʪʴʶ. 

ʉʦʨʪʘ ʨʠʩʘ ʟʥʘʯʠʪʝʣʴʥʦ ʨʘʟʣʠʯʘʶʪʩʷ ʧʦ ʩʪʨʫʢʪʫʨʝ ʵʥʜʦʩʧʝʨʤʘ: ʫ ʦʜʥʠʭ ʦʥʘ ʧʣʦʪʥʘʷ 

ʧʦʣʫʧʨʦʟʨʘʯʥʘʷ, ʫ ʜʨʫʛʠʭ ï ʧʦʣʥʦʩʪʴʶ ʠʣʠ ʯʘʩʪʠʯʥʦ ʤʘʪʦʚʘʷ, ʙʦʣʝʝ ʨʳʭʣʘʷ.  

 ɿʝʨʥʦʚʢʠ ʩʦ ʩʪʝʢʣʦʚʠʜʥʳʤ ʵʥʜʦʩʧʝʨʤʦʤ ʦʙʝʩʧʝʯʠʚʘʶʪ ʚʳʩʦʢʠʡ ʚʳʭʦʜ ʢʨʫʧʳ, ʧʨʠ 

ʚʘʨʢʝ ʩʦʭʨʘʥʷʝʪ ʨʘʩʩʳʧʯʘʪʫʶ ʢʦʥʩʠʩʪʝʥʮʠʶ, ʠʤʝʝʪ ʭʦʨʦʰʠʡ ʚʥʝʰʥʠʡ ʚʠʜ ʠ ʚʳʩʦʢʦʝ 

ʧʠʱʝʚʳʝ ʜʦʩʪʦʠʥʩʪʚʘ. ʉʪʝʢʣʦʚʠʜʥʳʡ ʵʥʜʦʩʧʝʨʤ ʣʫʯʰʝ ʧʨʦʪʠʚʦʩʪʦʠʪ ʤʝʭʘʥʠʯʝʩʢʠʤ 

ʨʘʟʨʫʰʝʥʠʷʤ ʧʨʠ ʧʝʨʝʨʘʙʦʪʢʝ ʟʝʨʥʘ, ʙʦʣʝʝ ʧʨʦʯʝʥ ʠ ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ʜʨʦʙʠʪʩʷ. 

ʃʠʤʠʪʳ ʧʦʣʥʦʡ ʩʪʝʢʣʦʚʠʜʥʦʩʪʠ ʦʛʨʘʥʠʯʠʚʘʣʠʩʴ ʧʨʝʜʝʣʘʤʠ 49% (ʂʆ=218, ʂʘʟʘʭʩʪʘʥ) ʠ 

100% (ʂ-8414, ɺʝʥʛʨʠʷ). ɹʦʣʝʝ ʯʝʤ ʥʘ 95%  ʩʪʝʢʣʦʚʠʜʥʦʝ ʟʝʨʥʦ ʠʤʝʣʠ 36 ʬʦʨʤ ʠʟ 

ʂʘʟʘʭʩʪʘʥʘ, ʈʦʩʩʠʠ, ʅʝʧʘʣʘ, ɺʝʥʛʨʠʷ, ʗʧʦʥʠʷ, ʈʝʩʧʫʙʣʠʢʠ ʂʦʨʝʷ, ɺʴʝʪʥʘʤʘ ʀʨʘʥʘ. 

 ʊʨʝʱʠʥʦʚʘʪʦʩʪʴ ʵʥʜʦʩʧʝʨʤʘ ʚʘʨʴʠʨʦʚʘʣʘ ʦʪ ʥʫʣʷ (ʂ-6267, ʋʢʨʘʠʥʘ) ʜʦ 60% (ʂ-

8433, ɺʝʥʛʨʠʷ). ʅʘʠʙʦʣʝʝ ʫʩʪʦʡʯʠʚʦʝ ʢ ʜʨʦʙʣʝʥʠʶ ʷʜʨʦ (ʤʝʥʝʝ 5% ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ) 

ʠʤʝʣʠ 47 ʦʙʨʘʟʮʦʚ ʠʟ ʈʦʩʩʠʠ, ʂʘʟʘʭʩʪʘʥʘ, ɺʝʥʛʨʠʠ, ʌʨʘʥʮʠʠ, ʗʧʦʥʠʠ ʠ ʜʨ. 

ʬʦʨʤ ʠʟ ʂʨʘʩʥʦʜʘʨʘ, ʀʩʧʘʥʠʠ, ɺʝʥʛʨʠʠ, ʂʘʟʘʭʩʪʘʥʘ ʠ ʜʨ. 

           ʆʙʱʠʡ ʚʳʭʦʜ ʢʨʫʧʳ ʠʟʤʝʥʷʣʩʷ ʦʪ 59,8% ʜʦ 72,1%. ɺʳʩʦʢʠʤ ʚʳʭʦʜʦʤ ʦʪʣʠʯʘʣʩʷ 

ʨʷʜ ʬʦʨʤ (ʚʩʝʛʦ 38) ʠʟ ʀʩʧʘʥʠʠ, ɺʝʥʛʨʠʠ, ʂʨʘʩʥʦʜʘʨʘ, ʂʘʟʘʭʩʪʘʥʘ. ɺ ʩʦʚʨʝʤʝʥʥʳʭ 

ʨʳʥʦʯʥʳʭ ʫʩʣʦʚʠʷʭ ʚʩʝ ʙʦʣʴʰʝ ʪʨʝʙʫʶʪʩʷ ʩʦʨʪʘ ʩ ʚʳʩʦʢʠʤ ʚʳʭʦʜʦʤ ʩʦʨʪʦʚʦʡ ʢʨʫʧʳ, 

ʢʦʪʦʨʘʷ ʷʚʣʷʝʪʩʷ ʛʣʘʚʥʳʤ ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʢʨʠʪʝʨʠʝʤ ʢʦʤʤʝʨʯʝʩʢʦʡ ʮʝʥʥʦʩʪʠ. ɺ 

ʠʟʫʯʘʚʰʝʤʩʷ ʢʦʣʣʝʢʮʠʦʥʥʦʤ ʥʘʙʦʨʝ ʵʪʦʪ ʧʨʠʟʥʘʢ ʚʘʨʴʠʨʦʚʘʣ ʦʪ 18,6% ʜʦ 66,5%.  

ʅʘʨʷʜʫ ʩ ʩʦʚʨʝʤʝʥʥʳʤʠ ʢʘʟʘʭʩʪʘʥʩʢʠʤ ʠ ʢʨʘʩʥʦʜʘʨʩʢʠʤʠ ʛʝʥʦʪʠʧʘʤʠ, ʚʳʩʦʢʠʤ 

ʚʳʭʦʜʦʤ ʢʨʫʧʳ ʚʳʜʝʣʷʣʠʩʴ ʥʝʢʦʪʦʨʳʝ ʦʙʨʘʟʮʳ ʀʪʘʣʠʠ, ʗʧʦʥʠʠ, ʌʨʘʥʮʠʠ. 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʣʫʯʰʠʭ ʦʙʨʘʟʮʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 4. ʈʠʩ ʥʘʠʙʦʣʝʝ ʯʫʚʩʪʚʠʪʝʣʝʥ ʢ 

ʚʦʟʜʝʡʩʪʚʠʷʤ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʡ ʩʨʝʜʳ ʚ ʧʝʨʠʦʜ ʧʝʨʝʭʦʜʘ ʨʘʩʪʝʥʠʡ ʦʪ 
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ʦʙʨʘʟʮʳ, 2021- 2022 ʛ. 

 

ˉ ʧʦ 

ʢʘʪʘʣʦʛʫ 

ʇʨʦʠʩʭʦʞ-

ʜʝʥʠʝ 

ʀʥʜʝʢʩ 

ʟʝʨʥʦʚ- 

ʢʠ 

ʇʣʝʥʯʘ

ʪʦʩʪʴ % 

ʉʪʝʢʣʦ-

ʚʠʜʥʦʩʪʴ 

% 

ʊʨʝʱʠʥʦ-

ʚʘʪʦʩʪʴ  

ʵʥʜʦʩʧʝʨʤʘ 

ɺʳʭʦʜ ʢʨʫʧʳ % 

ʦʙʱʝʡ 
ʉʦʨʪʦ 

ʚʦʡ 

ʂ-2822 ɸʟʝʨʙʘʡʜʞʘʥ 2,8 18,1 89 7 69,0 61,1 

ʂ-4694 ʀʪʘʣʠʷ 2,9 18,7 94 7 70,1 62,4 

ʂ-5524 ʂʨʘʩʥʦʜʘʨ 2,4 17,3 95 10 71,1 60,3 

ʂ-8642 ʀʪʘʣʠʷ 2,8 17,7 93 8 70,7 61,6 

ʀʟʫʤʨʫʜ ʂʨʘʩʥʦʜʘʨ 4,6 18,4 99 7 72,2 60,4 

ʇʘʨʪʥʝʨ ʂʨʘʩʥʦʜʘʨ 2,7 17,3 91 8 71,7 61,3 

ʂ-8726 ʗʧʦʥʠʷ 2,4 16,9 92 4 70,8 62,2 

ɼʝʣʴʙʘ ʌʨʘʥʮʠʷ 3,5 17,3 96 3 71,1 62,3 

ʂʆ-335 ʂʘʟʘʭʩʪʘʥ 3,1 17,1 98 4 72,3 64,3 

ʂʆ-336 ʂʘʟʘʭʩʪʘʥ 3,0 17,0 98 2 72,1 63,8 

ʄʘʨʞʘʥ 

ʩʪʘʥʜʘʨʪ 

ʂʘʟʘʭʩʪʘʥ 2,3 18,6 79 11 67,8 56,7 

 

ɺ ʫʩʣʦʚʠʷʭ ʂʘʟʘʭʩʪʘʥʩʢʦʛʦ ʇʨʠʘʨʘʣʴʷ ʩʦʨʪʘ ʜʦʣʞʥʳ ʦʪʣʠʯʘʪʴʩʷ ʙʳʩʪʨʳʤʠ 

ʪʝʤʧʘʤʠ ʥʘʯʘʣʴʥʦʛʦ ʨʦʩʪʘ, ʧʦʪʦʤʫ ʯʪʦ ʙʝʟ ʵʪʦʛʦ ʩʚʦʡʩʪʚʘ, ʜʘʞʝ ʚʳʩʦʢʦʫʩʪʦʡʯʠʚʳʝ ʢ 

ʭʦʣʦʜʫ ʠ ʟʘʩʦʣʝʥʠʶ ʩʦʨʪʘ ʠ ʣʠʥʠʠ ʥʝ ʤʦʛʫʪ ʩʬʦʨʤʠʨʦʚʘʪʴ ʜʨʫʞʥʳʝ ʚʩʭʦʜʳ 

ʬʦʪʦʩʠʥʪʝʟʠʨʫʶʱʠʭ ʘʚʪʦʪʨʦʬʥʳʭ ʨʘʩʪʝʥʠʡ, ʚʩʣʝʜʩʪʚʠʝ ʛʠʙʝʣʠ ʤʝʜʣʝʥʥʦʛʦ ʨʘʩʪʫʱʠʭ 

ʩʪʝʙʝʣʴʢʦʚ, ʠʟ-ʟʘ ʥʝʜʦʩʪʘʪʢʘ ʢʠʩʣʦʨʦʜʘ ʧʦʜ ʩʣʦʝʤ ʚʦʜʳ. ɸʥʘʣʠʟ ʘʙʠʦʪʠʯʝʩʢʦʡ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʧʦʢʘʟʘʣ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʨʝʟʠʩʪʝʥʪʥʳʤ ʢ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʩʪʨʝʩʩʘʤ ʷʚʣʷʶʪʩʷ, 

ʢʘʢ ʧʨʘʚʠʣʦ ʤʝʩʪʥʳʝ ʠ ʩʪʘʨʦʜʘʚʥʠʝ ʩʦʨʪʘ.  

ʊʘʢ, ʥʘʠʙʦʣʴʰʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʟʘʩʦʣʝʥʠʶ ʧʨʦʷʚʣʷʣʠ  ʄʝʩʪʥʳʡ, ɸʨʧʘ-ʰʘʣʳ, 

ɼʫʥʛʘʥ-ʰʘʣʳ, ɸʨʘʣ-4, ʉʧʘʣʴʯʠʢ (ʈʦʩʩʠʷ), ʊʆ-461-16-1 (ʂʘʟʘʭʩʪʘʥ); ʢ ʭʦʣʦʜʫ ïɸ-202, 

ɸʨʘʣ-4,ʂʘʟʘʭʠ-ʰʘʣʳ (ʂʘʟʘʭʩʪʘʥ), ɼʫʥʛʘʥ-ʰʘʣʳ (ʋʟʙʝʢʠʩʪʘʥ), ZnenShan 97 (ʂʅʈ); 

ʘʥʘʵʨʦʙʠʦʟʫ ï ʂʘʨʘ-ʢʳʣʪʳʢ, ɼʫʥʛʘʥ-ʰʘʣʳ (ʋʟʙʝʢʠʩʪʘʥ), ɸʨʘʣ-4, ʂʘʟʘʭʠ-ʰʘʣʳ ɸ-202 

(ʂʘʟʘʭʩʪʘʥ), ʅʉʈ-69 (ʂʨʘʩʥʦʜʘʨ), IR 72 (ʌʠʣʠʧʧʠʥ) (ʪʘʙʣʠʮʘ 5).  
 

ʊʘʙʣʠʮʘ 5 ï ʀʥʪʝʥʩʠʚʥʦ ʧʨʦʨʘʩʪʘʶʱʠʝ ʤʝʩʪʥʳʝ ʠ ʩʪʘʨʦʜʘʚʥʠʝ ʩʦʨʪʘ ʨʠʩʘ 

 

ˉˉ ʧʦ ʢʘʪʘʣʦʛʫ ɺʀʈ ʇʨʦʠʩʭʦʞʜʝʥʠʝ ɼʣʠʥʘ ʨʦʩʪʢʘ ʚ % ʢ ʄʘʨʞʘʥ 

ʄʝʩʪʥʳʡ ʂʘʟʘʭʩʪʘʥ 103 

ɸʨʧʘ-ʰʘʣʳ ʋʟʙʝʢʠʩʪʘʥ 109 

ɼʫʥʛʘʥ-ʰʘʣʳ ʋʟʙʝʢʠʩʪʘʥ 108 

ʂʘʨʘ ïʢʳʣʪʳʢ ʋʟʙʝʢʠʩʪʘʥ 101 

ʉʧʘʣʴʯʠʢ ʂʨʘʩʥʦʜʘʨ  100 

ZnenShan 97 ʂʅʈ 107 

ʂʘʟʘʭʠ ïh ʘʣʳ ʂʘʟʘʭʩʪʘʥ 112 

ɸʨʘʣ-202 ʂʘʟʘʭʩʪʘʥ 115 

ʅʉʈ05  8,6 

 

 ʅʘʨʷʜʫ ʩ ʪʨʘʜʠʮʠʦʥʥʦ ʠʥʪʝʥʩʠʚʥʦ ʧʨʦʨʘʩʪʘʶʱʠʤʠ ʣʘʥʜʨʘʩʘʤʠ, ʙʳʣʠ ʠʜʝʥʪʠʬʠʮʠ-

ʨʦʚʘʥʳ ʫʩʪʦʡʯʠʚʳʝ ʢʦʣʣʝʢʮʠʦʥʥʳʝ  ʥʦʤʝʨʘ ʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦʛʦ ʪʠʧʘ ʥʦʤʝʨʘ ʠʟ 

ʂʨʘʩʥʦʜʘʨʘ (ʂ-5462,5516,5458,5519), ɺʝʥʛʨʠʠ (ʂ-8414), ʩʪʘʨʦʜʘʚʥʠʡ ʦʙʨʘʟʝʮ ʀʨʘʥʘ (ʂ-

5105), ʗʧʦʥʠʠ (ʂ-8726), ʨʘʡʦʥʠʨʦʚʘʥʥʳʝ ʠ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʩʦʨʪʘ ʢʘʟʘʭʩʪʘʥʩʢʦʡ ʩʝʣʝʢʮʠʠ 

(ɸʨʘʣ-202, ʂʘʟʅʀʀʈ-5, ʂʘʟɽʨ-6, ʂʘʟʅʀʀʈ-7, ɸʡʉʘʫʣʝ, ʉʳʨ ʉʫʣʫʳ). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ 

ʧʠʪʦʤʥʠʢʘʭ ʨʘʟʣʠʯʥʳʭ ʟʚʝʥʴʝʚ ʩʝʣʝʢʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʂʘʟʘʭʩʢʦʛʦ ʅʀʀ ʨʠʩʦʚʦʜʩʪʚʘ ʚ 

2022 ʛ. ʦʪʦʙʨʘʥʦ 3 ʥʠʟʢʦʨʦʩʣʳʭ ʠ 4ʩʢʦʨʦʩʧʝʣʳʭ ʦʙʨʘʟʮʘ, 2 ʣʠʥʠʠ ʩ ʯʝʨʥʦʡ ʠ ʢʨʘʩʥʦʡ 

ʦʢʨʘʩʢʦʡ ʦʩʪʝʡ, ʮʚʝʪʢʦʚʳʭ ʯʝʰʫʡ ʠ ʤʝʞʜʦʫʟʣʠʡ ʩʪʝʙʣʷ ʠ 1 ʩ ʦʧʫʰʝʥʥʳʤʠ ʢʦʣʦʩʢʦʚʳʤʠ 
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ʯʝʰʫʷʤʠ, ʦʜʥʘ ʣʠʥʠʷ, ʢʦʣʦʩʢʠ ʢʦʪʦʨʦʡ ʩʦʙʨʘʥʳ ʚ ʛʨʦʟʜʴʷ. ʀʟ ʢʦʥʢʫʨʩʥʦʛʦ ʠ 

ʢʦʥʪʨʦʣʴʥʦʛʦ ʩʦʨʪʦʠʩʧʳʪʘʥʠʷ ʚ ʛʝʥʦʬʦʥʜ ʦʪʦʙʨʘʥʳ ʧʝʨʩʧʝʢʪʠʚʥʳʡ ʩʦʨʪ ʉʇɺ-2-6-2, 

ʩʝʣʝʢʮʠʦʥʥʳʝ ʣʠʥʠʠ, ʚʳʜʝʣʷʚʰʠʝʩʷ ʚʳʩʦʢʠʤʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ ʟʝʨʥʘ ʠ 

ʜʣʠʥʥʦʟʝʨʥʦʩʪʴʶ (ɻʉ-228-1,ʉʇL-13-1, Cʇʀ -12-2, ʉʇɺ-50-2, ʉʇɺ-6-1). ʊʘʢʞʝ ʚ 

ʛʝʥʦʬʦʥʜ ʧʨʠʚʣʝʯʝʥʳ ʥʦʚʳʝ ʩʦʨʪʘ ʨʦʩʩʠʡʩʢʦʡ ʩʝʣʝʢʮʠʠ (ɺʅʀʀ ʨʠʩʘ, ʂʨʘʩʥʦʜʘʨ) ï 

ʃʘʩʪʦʯʢʘ, ʌʘʚʦʨʠʪ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʝʚʳʭ (ʚʩʭʦʞʝʩʪʴ, ʚʳʟʨʝʚʘʝʤʦʩʪʴ, ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ 

ʤʝʪʝʣʦʢ) ʠ ʣʘʙʦʨʘʪʦʨʥʳʭ (ʜʣʠʥʘ ʤʝʪʝʣʢʠ, ʬʦʨʤʘ ʟʝʨʥʦʚʢʠ, ʢʘʯʝʩʪʚʦ ʢʨʫʧʳ, ʘʙʠʦʪʠʯʝʩʢʘʷ 

ʫʩʪʦʡʯʠʚʦʩʪʴ) ʦʮʝʥʦʢ ʦʪʦʙʨʘʥʦ 6 ʪʠʧʠʯʥʳʭ ʠʥʜʠʢʘ ʬʦʨʤ. ɺʩʝʛʦ ʚ ʛʝʥʦʬʦʥʜ ʨʠʩʘ ʈʂ ʚ 

2022 ʛ. ʚʢʣʶʯʝʥʦ 30 ʥʦʚʳʭ ʦʙʨʘʟʮʦʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʦʙʱʝʤ ʚʠʜʝ ʩʦʩʪʘʚ ʅʘʮʠʦʥʘʣʴʥʦʡ 

ʢʦʣʣʝʢʮʠʠ ʨʠʩʘ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 2. 

 
 

ʈʠʩʫʥʦʢ 2 ï ʉʦʩʪʘʚ ʅʘʮʠʦʥʘʣʴʥʦʡ ʢʦʣʣʝʢʮʠʠ ʨʠʩʘ ʈʂ 

 

ɺʳʚʦʜʳ: ʊʘʢʠʤ ʦʙʨʘʟʦʤ,  ʩʢʨʠʥʠʥʛ ʢʦʣʣʝʢʮʠʦʥʥʳʭ ʦʙʨʘʟʮʦʚ ʨʘʟʣʠʯʥʦʛʦ ʵʢʦʣʦʛʦ-

ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʧʦʟʚʦʣʠʣ ʚʳʜʝʣʠʪʴ ʮʝʥʥʳʝ ʘʜʘʧʪʠʚʥʳʝ ʬʦʨʤʳ ʧʦ 

ʢʦʤʧʣʝʢʩʫ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʮʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ: 

1) ɺ ʣʘʙʦʨʘʪʦʨʥʦ-ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ ʧʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʬʦʨʤʠʨʦʚʘʥʠʶ ʠ 

ʠʟʫʯʝʥʠʶ ʛʝʥʦʬʦʥʜʘ ʨʠʩʘ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʥʪʨʦʜʫʢʮʠʦʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʦʙʩʣʝʜʦʚʘʥʠʡ 

ʩʝʣʝʢʮʠʦʥʥʳʭ ʧʦʩʝʚʦʚ ʛʝʥʦʬʦʥʜ ʨʠʩʘ ʚ 2022 ʛʦʜʫ ʧʦʧʦʣʥʠʣʩʷ 30 ʥʦʤʝʨʘʤʠ, ʦʙʱʠʡ ʦʙʲʝʤ 

ʛʝʥʦʬʦʥʜʘ ʜʦʚʝʜʝʥ ʜʦ 1616 ʦʙʨʘʟʮʦʚ. 

2) ɺ ʣʘʙʦʨʘʪʦʨʥʦ-ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ ʠʟʫʯʝʥʘ ʩʝʣʝʢʮʠʦʥʥʘʷ ʮʝʥʥʦʩʪʴ 480 ʦʙʨʘʟʮʦʚ, 

30 ʛʠʙʨʠʜʦʚ ʩʠʩʪʝʤʥʳʭ  (ʩʝʪʝʚʳʭ ʧʨʦʙʥʳʭ) ʩʢʨʝʱʠʚʘʥʠʡ. 

3) ɺʳʜʝʣʝʥʳ ʠʩʪʦʯʥʠʢʠ ʩʢʦʨʦʩʧʝʣʦʩʪʠ (22 ʦʙʨʘʟʮʘ), ʥʠʟʢʦʨʦʩʣʦʩʪʠ (56 ʦʙʨʘʟʮʦʚ), 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʤʝʪʝʣʢʠ (21), ʢʨʫʧʥʦʩʪʠ ʟʝʨʥʘ (17), ʚʳʩʦʢʠʭ ʢʨʫʧʷʥʳʭ ʩʚʦʡʩʪʚ (10), 

ʢʦʤʧʣʝʢʩʥʦʡ ʘʙʠʦʪʠʯʝʩʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ (10). ɺʳʷʚʣʝʥ 40 ʦʙʨʘʟʝʮ ʩ ʢʦʤʧʣʝʢʩʦʤ 

ʭʦʟʷʡʩʪʚʝʥʥʦ-ʮʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ. 

4) ɸʥʘʣʠʟʦʤ ʢʦʤʙʠʥʘʮʠʦʥʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʳ ʜʦʥʦʨʳ 

ʩʢʦʨʦʩʧʝʣʦʩʪʠ (5 ʦʙʨʘʟʮʘ),  ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʤʝʪʝʣʢʠ (10 ʦʙʨʘʟʮʦʚ), ʩʪʝʢʣʦʚʠʜʥʦʩʪʠ (4), 

ʚʳʭʦʜʘ ʩʦʨʪʦʚʦʡ ʢʨʫʧʳ (3). 

5) ʆʪʦʙʨʘʥʳ ʰʝʩʪʴ ʥʦʚʳʭ ʦʙʨʘʟʮʦʚ ʧʦʜʚʠʜʘ indica ʩ ʚʳʩʦʢʦʡ ʘʜʘʧʪʠʚʥʦʩʪʴʶ ʢ 

ʤʝʩʪʥʳʤ ʫʩʣʦʚʠʷʤ ʚʦʟʜʝʣʳʚʘʥʠʷ. ɺ ʛʠʙʨʠʜʠʟʘʮʠʦʥʥʦʡ ʧʨʦʛʨʘʤʤʝ ʙʳʣʠ ʟʘʜʝʡʩʪʚʦʚʘʥʳ 30 

ʦʙʨʘʟʮʘ ʛʝʥʦʬʦʥʜʘ; ʠʟ ʥʠʭ 12 ï ʧʦʜʚʠʜʘ indica. 

ɹʣʘʛʦʜʘʨʥʦʩʪʴ. ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʧʨʦʛʨʘʤʤʳ 

BR10765017 çʀʟʫʯʝʥʠʝ ʠ ʦʙʝʩʧʝʯʝʥʠʝ ʭʨʘʥʝʥʠʷ, ʧʦʧʦʣʥʝʥʠʷ, ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʠ 

ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʛʝʥʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ ʜʣʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʩʝʣʝʢʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘè, ʥʘ 2021-2023 ʛʦʜʳ ʧʦ ʙʶʜʞʝʪʥʦʡ ʧʨʦʛʨʘʤʤʝ 267 

çʇʦʚʳʰʝʥʠʝ ʜʦʩʪʫʧʥʦʩʪʠ ʟʥʘʥʠʡ ʠ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡè ʧʦ ʧʦʜʧʨʦʛʨʘʤʤʝ 

101 çʇʨʦʛʨʘʤʤʥʦ-ʮʝʣʝʚʦʝ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʤʝʨʦʧʨʠʷʪʠʡè. 
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OryzaL. ï ʃʝʥʠʥʛʨʘʜ, ï 1982. ï ʩ.34. 

[30]  ɿʝʣʝʥʩʢʠʡ, ɻ.ʃ. ʈʠʩ: ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʩʝʣʝʢʮʠʠ ʠ ʘʛʨʦʪʝʭʥʠʢʠ // ʄʦʥʦʛʨʘʬʠʷ. 

ï ʂʨʘʩʥʦʜʘʨ. ï ʂʫʙɻɸʋ, ï 2016. ï 251ʩ. 
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ɸשʜʘʪʧʘ. ʄʘץʘʣʘʜʘ ᴅʣʝʤʜʽʢ ʢʦʣʣʝʢʮʠʷʜʘסʳ ʢװʨʽʰ װʣʛʽʣʝʨʽʥ ʢʝʰʝʥʜʽ ʙʘסʘʣʘʫ ʥᴅʪʠʞʝʣʝʨʽ 

ʢʝʣʪʽʨʽʣʛʝʥ. ʂװʨʽʰʪʽש ʛʝʥʝʪʠʢʘʣʳץ ʨʝʩʫʨʩʪʘʨʳʥ ʟʝʨʪʪʝʫ, ײץʨʫ ʞᴅʥʝ ʝʥʛʽʟʫ, ʦʥʳ ʩʘץʪʘʫ ʞᴅʥʝ 

ʛʝʥʝʪʠʢʘ, ʬʠʟʠʦʣʦʛʠʷ, ʙʠʦʭʠʤʠʷ, ᴇשʜʝʫ ʪʝʭʥʦʣʦʛʠʷʩʳ ᴅʜʽʩʪʝʨʽʥ ץʦʣʜʘʥʘ ʦʪʳʨʳʧ, ʢװʨʽʰʪʽש ʞʘשʘ, 

ᴇʥʽʤʜʽ, ʞʦסʘʨʳ ʩʘʧʘʣʳ, ץʦʣʘʡʩʳʟ ʦʨʪʘ ʬʘʢʪʦʨʣʘʨʳʥʘ ʪᴇʟʽʤʜʽ ʩʦʨʪʪʘʨʳʥ ᴇʩʽʨʫʜʝ ʩʝʣʝʢʮʠʷʣʳץ 

ʧʨʦʮʝʩʪʽ ʢװʰʝʡʪʫ װʰʽʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ ʝʨʝʢʰʝ ᴇʟʝʢʪʽʣʽʢʢʝ ʠʝ. ɾײʤʳʩʪʳש ʤʘץʩʘʪʳ ʢװʨʽʰ 

ʛʝʥʦʬʦʥʜʳʥ ץʘʣʳʧʪʘʩʪʳʨʫ, ʟʝʨʪʪʝʫ, ʩʘץʪʘʫ ʞᴅʥʝ ʧʨʘʢʪʠʢʘʣʳץ ʩʝʣʝʢʮʠʷʜʘ ʞᴅʥʝ ʽʨʛʝʣʽ ʛʝʥʝʪʠʢʘʣʳץ 

ʟʝʨʪʪʝʫʣʝʨʜʝ ץʦʣʜʘʥʫ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

ɽʨʪʝ ʧʽʩʽʧ ʞʝʪʽʣʫ ʢᴇʟʜʝʨʽ ʨʝʪʽʥʜʝ (22 װʣʛʽ), ץʳʩץʘ ʩʘʙʘץʪʳ (56), ʤʘʩʘץ ᴇʥʽʤʜʽʣʽʛʽ (21), 

ʜᴅʥʽʥʽש ʽʨʽʣʽʛʽ (17), ʞʦסʘʨʳ ʞʘʨʤʘ ʰʳסʳʤʜʳʣʳסʳ(10), ʢʝʰʝʥʜʽ ʘʙʠʦʪʠʢʘʣʳץ ʪᴇʟʽʤʜʽ(10) ʢᴇʟʜʝʨʽ 

ʝʨʝʢʰʝʣʝʥʜʽ. ʐʘʨʫʘʰʳʣʳײץ ץʥʜʳ ʙʝʣʛʽʣʝʨʽ ʙʘʨ 40 װʣʛʽ ʘʥʳץʪʘʣʜʳ. ɾʘʣʧʳ ʙʽʨʽʢʪʽʨʫ ץʘʙʽʣʝʪʽʥ 

ʙʘסʘʣʘʫ ʘʨץʳʣʳ ʝʨʪʝ ʧʽʩʝʪʽʥ (5 װʣʛʽ), ʤʘʩʘץ ᴇʥʽʤʜʽʣʽʛʽ (10), ʰʳʥʳʣʳסʳ (4), ʞʘʣʧʳ ʞʘʨʤʘ 

ʰʳסʳʤʜʳʣʳסʳ ʞʦסʘʨʳ ʜʦʥʦʨʣʘʨʳ ʘʥʳץʪʘʣʜʳ. ױʣʪʪʳץ ʛʝʥʜʽʢ ץʦʨʳ 1616 װʣʛʽʛʝʛʝ ʪʦʣʪʳʨʳʣʜʳ.  
ɻʝʥʜʽʢ ץʦʨʳʥ ʛʝʥʝʪʠʢʘʣʳץ ʟʝʨʪʪʝʫʣʝʨ ʥʝʛʽʟʽʥʜʝ ʝײץ שʥʜʳ ʙʝʣʛʽʣʝʨʛʝ ʠʝ ʜʦʥʦʨʣʘʨʜʳ ʘʥʳץʪʘ 

ʞᴅʥʝ ʦʣʘʨʜʳ ʩʝʣʝʢʮʠʷʜʘ ʧʘʡʜʘʣʘʥʫ - ʦʪʘʥʜʳץ ʞᴅʥʝ ʰʝʪʝʣʜʽʢ ʘʥʘʣʦʛʪʘʨʜʘʥ ʘʩʳʧ ʪװʩʝʪʽʥ ʞʘשʘ 

ʩʦʨʪʪʘʨʜʳ ʰʳסʘʨʫʜʳש ʪʝʦʨʠʷʣʳץ ʞᴅʥʝ ʧʨʘʢʪʠʢʘʣʳץ ʘʣסʳʰʘʨʪʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

ʊʽʨʝʢ ʩᴇʟʜʝʨ: ʢװʨʽʰ, ʛʝʥץʦʨʳ,ʢװʨʽʰʪʽש ʪװʨʰʝʣʝʨʽ, ʙʝʣʛʽʣʝʨʜʽש ʢᴇʟʜʝʨʽ, ʜʦʥʦʨʣʘʨʳ, 

ʘʙʠʦʪʠʢʘʣʳץ ʪᴇʟʽʤʜʽʣʽʢ, ʪʝʭʥʠʢʘʣʳץ ʢᴇʨʩʝʪʢʽʰʪʝʨʽ 
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Annotation. The article presents the results of a comprehensive assessment of rice samples from 

the world collection. The study, creation, and introduction of rice genetic resources, its conservation, and 

provision for the intensification of the breeding process in the development of new, more productive, 

high-quality rice varieties resistant to adverse environmental factors using the methods of genetics, 

physiology, biochemistry, processing technology and other disciplines are of particular relevance. The 

work aimed to form, study, preserve, and use the rice gene pool in practical breeding and fundamental 

genetic research. 

The sources of precocity (22 samples), short stature (56), panicle productivity (21), grain size 

(17), high cereal properties (10), and combined abiotic resistance (10) have been identified. 40 samples 

with a complex of economically valuable features were identified. The donors of precocity (5 samples), 

panicle productivity (10), vitreousness (four), and varietal groats yield were determined by estimates of 

the general combination ability. The national gene pool has been increased to 1616 samples. 

Creation of the gene pool of donors of the most valuable traits on the basis of genetic studies, and 

its selection use is a theoretical and practical prerequisite for a targeted and successful synthesis of new 

varieties with an idiotype that surpasses the best domestic and foreign analogs. 

Keywords: rice, gene pool, rice subspecies, sources, trait donors, abiotic resistance, technological 

indicators 
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ʂʘʟʘʭʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʟʝʤʣʝʜʝʣʠʷ ʠ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ, 

ʩ. ɸʣʤʘʣʳʙʘʢ, ʂʘʨʘʩʘʡʩʢʠʡ ʨʘʡʦʥ, ɸʣʤʘʪʠʥʩʢʘʷ ʦʙʣʘʩʪʴ, ʂʘʟʘʭʩʪʘʥ 

 
ɸʥʥʦʪʘʮʠʷ. ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʡ ï ʫʩʪʘʥʦʚʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʥʝʩʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʥʦʨʤ 

ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʨʘʟʥʳʭ ʩʧʦʩʦʙʦʚ ʦʩʥʦʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʜ ʣʝʥ 

ʤʘʩʣʠʯʥʳʡ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ ʩʝʤʷʥ ʚ ʙʦʛʘʨʥʳʭ ʫʩʣʦʚʠʷʭ. ʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ 

ʨʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʥʘ ʧʦʣʝʚʦʤ ʩʪʘʮʠʦʥʘʨʥʦʤ ʦʧʳʪʝ ʣʘʙʦʨʘʪʦʨʠʠ ʧʦʯʚʦʚʝʜʝʥʠʷ ʠ ʘʛʨʦʭʠʤʠʠ 

ʂʘʟʘʭʩʢʦʛʦ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʟʝʤʣʝʜʝʣʠʷ ʠ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ ʧʣʦʱʘʜʴʶ 5,5 ʛʘ. 

ʇʦʣʝʚʦʡ ʤʥʦʛʦʬʘʢʪʦʨʥʳʡ ʦʧʳʪ ʩ ʚʦʟʜʝʣʳʚʘʥʠʝʤ ʣʴʥʘ ʤʘʩʣʠʯʥʦʛʦ ʚ ʧʝʨʠʦʜ 2021-2022 ʛʦʜʳ 

ʚʢʣʶʯʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʟʣʠʯʥʳʭ ʩʧʦʩʦʙʦʚ ʦʩʥʦʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ: ʦʪʚʘʣʴʥʘʷ ʚʩʧʘʰʢʘ ʥʘ 

ʛʣʫʙʠʥʫ 20-22 ʩʤ, ʤʝʣʢʘʷ ʧʣʦʩʢʦʨʝʟʥʘʷ ʦʙʨʘʙʦʪʢʘ ʥʘ 10-12 ʩʤ, ʥʫʣʝʚʘʷ ʦʙʨʘʙʦʪʢʘ ʩ ʚʥʝʩʝʥʠʝʤ ʧʦʜ 

ʥʠʭ ʨʘʟʥʳʭ ʥʦʨʤ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ: N30P30K30, N60P60K30, N90P90K30. ʇʨʠ ʚʦʟʜʝʣʳʚʘʥʠʠ ʣʴʥʘ 

ʤʘʩʣʠʯʥʦʛʦ ʧʦ ʥʫʣʝʚʦʡ ʪʝʭʥʦʣʦʛʠʠ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʦʙʝʩʧʝʯʠʚʘʣʘʩʴ ʣʫʯʰʘʷ ʚʣʘʛʦʦʙʝʩʧʝʯʝʥʥʦʩʪʴ 

ʚ ʪʝʯʝʥʠʠ ʚʩʝʡ ʚʝʛʝʪʘʮʠʠ 187,5-61,1 ʤʤ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʪʚʘʣʴʥʦʡ ʠ ʤʠʥʠʤʘʣʴʥʦʡ ʪʝʭʥʦʣʦʛʠʝʡ 

ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ï 177,5-47,2 ʤʤ ʠ 172,1-50,7 ʤʤ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʂ ʫʙʦʨʢʝ ʫʨʦʞʘʷ ʣʴʥʘ 

ʤʘʩʣʠʯʥʦʛʦ ʦʪʤʝʯʝʥʳ ʥʘʠʙʦʣʴʰʠʝ ʥʘʢʦʧʣʝʥʠʷ ʥʠʪʨʘʪʥʦʛʦ ʘʟʦʪʘ ʚ ʧʦʯʚʝ ʧʨʠ ʚʥʝʩʝʥʠʠ 

ʧʦʚʳʰʝʥʥʦʡ ʥʦʨʤʳ ʘʟʦʪʥʦʛʦ ʫʜʦʙʨʝʥʠʷ N90 ʥʘ ʦʪʚʘʣʴʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʜʦ 66 

ʤʛ/ʢʛ, ʤʠʥʠʤʘʣʴʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʦʙʨʘʙʦʪʢʠ ï 74 ʤʛ/ʢʛ, ʥʫʣʝʚʦʡ ʪʝʭʥʦʣʦʛʠʠ ʦʙʨʘʙʦʪʢʠ ï 60 ʤʛ/ʢʛ. 

ɺʥʝʩʝʥʠʝ ʧʨʠ ʧʦʩʝʚʝ ʣʴʥʘ ʤʘʩʣʠʯʥʦʛʦ ʧʦʚʳʰʝʥʥʦʡ ʥʦʨʤʳ ʘʤʤʦʬʦʩʘ ʈ90 ʦʙʝʩʧʝʯʠʚʘʣʦ 

ʤʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʜʚʠʞʥʦʛʦ ʬʦʩʬʦʨʘ ʚ ʬʘʟʫ ʝʣʦʯʢʠ ʚ ʪʝʭʥʦʣʦʛʠʠ ʩ ʦʪʚʘʣʴʥʦʡ 

ʦʙʨʘʙʦʪʢʦʡ ʧʦʯʚʳ (41 ʤʛ/ʢʛ) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʝʭʥʦʣʦʛʠʷʤʠ ʩ ʤʠʥʠʤʘʣʴʥʦʡ ʠ ʥʫʣʝʚʦʡ ʦʙʨʘʙʦʪʢʘʤʠ 

38 ʤʛ/ʢʛ ʠ 32 ʤʛ/ʢʛ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʇʨʠʤʝʥʝʥʠʝ ʭʣʦʨʠʩʪʦʛʦ ʢʘʣʠʷ ʚ ʥʦʨʤʝ K30 ʧʦʜ ʦʩʥʦʚʥʫʶ 

ʦʙʨʘʙʦʪʢʫ ʧʦʯʚʳ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʥʘʠʙʦʣʴʰʝʤʫ ʧʦʚʳʰʝʥʠʶ ʩʦʜʝʨʞʘʥʠʷ ʦʙʤʝʥʥʦʛʦ ʢʘʣʠʷ ʧʝʨʝʜ 

ʧʦʩʝʚʦʤ ʣʴʥʘ ʤʘʩʣʠʯʥʦʛʦ ʧʨʠ ʦʪʚʘʣʴʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʦʙʨʘʙʦʪʢʠ ʚ ʧʨʝʜʝʣʘʭ 278-321 ʤʛ/ʢʛ, 

ʤʠʥʠʤʘʣʴʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʦʙʨʘʙʦʪʢʠ ʚ ʠʥʪʝʨʚʘʣʝ 355-374 ʤʛ/ʢʛ, ʥʫʣʝʚʦʡ ʪʝʭʥʦʣʦʛʠʠ ï 345-381 

ʤʛ/ʢʛ. ʄʠʥʠʤʘʣʴʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʩ ʚʥʝʩʝʥʠʝʤ N60P60K30 ʦʙʝʩʧʝʯʠʚʘʣʦ 

ʥʘʠʙʦʣʴʰʫʶ ʫʨʦʞʘʡʥʦʩʪʴ ʣʴʥʘ ʤʘʩʣʠʯʥʦʛʦ ʩʦʨʪʘ ʂʘʨʘʙʘʣʳʢʩʢʠʡ 7 ʚ ʩʨʝʜʥʝʤ ʟʘ 2 ʛʦʜʘ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ï 5,1 ʮ/ʛʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʣʝʥ ʤʘʩʣʠʯʥʳʡ, ʤʠʥʝʨʘʣʴʥʳʝ ʫʜʦʙʨʝʥʠʷ, ʦʪʚʘʣʴʥʘʷ ʚʩʧʘʰʢʘ, 

ʧʣʦʩʢʦʨʝʟʥʘʷ ʦʙʨʘʙʦʪʢʘ, ʥʫʣʝʚʘʷ ʦʙʨʘʙʦʪʢʘ. 

 

ɺʚʝʜʝʥʠʝ. ʃʝʥ ʤʘʩʣʠʯʥʳʡ ʚ ʚʠʜʫ ʭʦʨʦʰʝʡ ʧʨʠʩʧʦʩʦʙʣʝʥʥʦʩʪʠ ʢ ʨʘʟʣʠʯʥʳʤ 

ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ ʚʦʟʜʝʣʳʚʘʝʪʩʷ ʥʘ ʚʩʝʭ ʢʦʥʪʠʥʝʥʪʘʭ ʟʝʤʥʦʛʦ ʰʘʨʘ. 

ʐʠʨʦʢʦʤʫ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʜʘʥʥʦʡ ʢʫʣʴʪʫʨʳ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʤʥʦʞʝʩʪʚʦ ʝʛʦ ʜʦʩʪʦʠʥʩʪʚ: 

ʚʳʩʦʢʘʷ ʧʠʱʝʚʘʷ ʮʝʥʥʦʩʪʴ ʤʘʩʣʘ, ʥʝʧʨʠʭʦʪʣʠʚʦʩʪʴ ʢ ʫʩʣʦʚʠʷʤ ʚʦʟʜʝʣʳʚʘʥʠʷ, ʭʦʨʦʰʠʡ 

ʧʨʝʜʰʝʩʪʚʝʥʥʠʢ ʠ ʢʘʢ ʣʫʯʰʘʷ ʧʨʝʜʰʝʩʪʚʫʶʱʘʷ ʢʫʣʴʪʫʨʘ ʧʦʯʪʠ ʜʣʷ ʚʩʝʭ ʢʫʣʴʪʫʨ, ʟʘ 

ʠʩʢʣʶʯʝʥʠʝʤ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʠ ʨʘʧʩʘ ʠʟ-ʟʘ ʧʦʷʚʣʝʥʠʷ ʧʘʜʘʣʠʮʳ ʧʦʩʣʝ ʫʙʦʨʢʠ ʜʘʥʥʳʭ 

ʢʫʣʴʪʫʨ. ʂʨʦʤʝ ʵʪʦʛʦ, ʦʥ ʧʨʠʚʣʝʢʘʝʪ ʧʨʦʩʪʦʪʦʡ ʚ ʪʝʭʥʦʣʦʛʠʠ ʚʦʟʜʝʣʳʚʘʥʠʷ ʠ ʤʘʣʦʡ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʟʘʪʨʘʪʥʦʩʪʴʶ, ʰʠʨʦʢʠʤ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚ ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʷʭ 
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ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʣʴʥʷʥʦʝ ʤʘʩʣʦ ʩʝʡʯʘʩ ʚ ʤʠʨʝ ʰʠʨʦʢʦ ʫʧʦʪʨʝʙʣʷʝʪʩʷ ʚ ʧʠʱʫ ʠʟ-ʟʘ 

ʮʝʣʝʙʥʳʭ ʩʚʦʡʩʪʚ, ʙʣʘʛʦʜʘʨʷ ʩʚʦʝʡ ʢʦʨʦʪʢʦʡ ʚʝʛʝʪʘʮʠʠ ʨʘʥʦ ʦʩʚʦʙʦʞʜʘʝʪ ʧʦʣʝ ʠ ʦʩʪʘʝʪʩʷ 

ʚʨʝʤʷ ʜʣʷ ʧʦʜʛʦʪʦʚʢʠ ʧʦʯʚʳ ʜʣʷ ʜʨʫʛʠʭ ʢʫʣʴʪʫʨ, ʩʣʘʙʘʷ ʧʦʨʘʞʘʝʤʦʩʪʴ, ʘ ʚʦ ʤʥʦʛʠʭ 

ʩʣʫʯʘʷʭ ʝʛʦ ʦʪʩʫʪʩʪʚʠʝ ʧʦʟʚʦʣʷʝʪ ʥʝ ʧʨʠʦʙʨʝʪʘʪʴ ʠʥʩʝʢʪʠʮʠʜʳ ʠ ʬʫʥʛʠʮʠʜʳ. 

ʇʝʨʝʯʠʩʣʝʥʥʳʝ ʜʦʩʪʦʠʥʩʪʚʘ ʧʦʟʚʦʣʷʶʪ ʚʳʜʚʠʛʘʪʴ ʣʝʥ ʤʘʩʣʠʯʥʳʡ ʢ ʯʠʩʣʫ ʫʥʠʢʘʣʴʥʳʭ, 

ʵʢʦʣʦʛʠʯʥʳʭ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ, ʚʦʩʪʨʝʙʦʚʘʥʥʳʭ ʠ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʢʫʣʴʪʫʨ ʜʣʷ 

ʚʳʨʘʱʠʚʘʥʠʷ. 

 ʃʝʥ ʤʘʩʣʠʯʥʳʡ ʧʨʝʜʲʷʚʣʷʝʪ ʜʦʩʪʘʪʦʯʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʧʦʯʚʝʥʥʦʤʫ ʧʣʦʜʦʨʦʜʠʶ ʠ 

ʭʦʨʦʰʦ ʦʪʟʳʚʘʝʪʩʷ ʥʘ ʧʨʠʤʝʥʝʥʠʝ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ [1-5]. ɺ ʢʦʣʠʯʝʩʪʚʝʥʥʦʤ 

ʦʪʥʦʰʝʥʠʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʢʫʣʴʪʫʨʘʤʠ ʣʝʥ ʤʘʩʣʠʯʥʳʡ ʧʦʪʨʝʙʣʷʝʪ ʤʝʥʴʰʝ 

ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ [6].  ʇʨʘʢʪʠʯʝʩʢʠ ʚʦ ʚʩʝʭ ʨʝʛʠʦʥʘʭ ʚʦʟʜʝʣʳʚʘʥʠʷ ʣʴʥʘ ʤʘʩʣʠʯʥʦʛʦ ʠ 

ʥʘ ʚʩʝʭ ʪʠʧʘʭ ʧʦʯʚ ʦʪʤʝʯʘʝʪʩʷ ʧʦʚʳʰʝʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ ʩʝʤ̫ʥ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʤʠʥʝʨʘʣʴʥʳʭ ʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ, ʭʦʪʷ ʧʨʠʙʘʚʢʠ ʤʦʛʫʪ ʩʠʣʴʥʦ ʨʘʟʣʠʯʘʪʴʩʷ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʨʪʘ ʠ ʫʩʣʦʚʠʡ ʚʥʝʰʥʝʡ ʩʨʝʜʳ [7; 8]. ɺ ʫʩʣʦʚʠʷʭ ʎʝʥʪʨʘʣʴʥʦʛʦ 

ʅʝʯʝʨʥʦʟʝʤʴʷ ʥʘʠʙʦʣʴʰʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʣʴʥʦʩʝʤʷʥ ʧʦʣʫʯʝʥʘ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ 

ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʚ ʜʦʟʝ N45P60K90 ï 15,4 ʮ/ʛʘ [9]. ʋʯʝʥʳʤʠ ɺʩʝʨʦʩʩʠʡʩʢʦʛʦ 

ʠʥʩʪʠʪʫʪʘ ʤʘʩʣʠʯʥʳʭ ʢʫʣʴʪʫʨ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠ ʥʠʟʢʦʡ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʧʦʯʚʳ 

ʵʣʝʤʝʥʪʘʤʠ ʧʠʪʘʥʠʷ ʦʧʪʠʤʘʣʴʥʦʡ ʜʦʟʦʡ ʫʜʦʙʨʝʥʠʷ ʷʚʣʷʝʪʩʷ N60ʈ60ʂ60, ʧʨʠ ʩʨʝʜʥʝʡ ï 

N30ʈ30ʂ30 ʠʣʠ N30ʈ30, ʧʨʠ ʚʳʩʦʢʦʡ ï ʠʩʧʦʣʴʟʦʚʘʪʴ ʫʜʦʙʨʝʥʠʷ ʧʦʜ ʣʝʥ ʥʝʮʝʣʝʩʦʦʙʨʘʟʥʦ 

[10]. ʐʘʡʤʫʨʟʘʝʚ ʈ.ʀ. ʠ ʍʘʥʠʝʚ ʄ.ʍ. [11] ʩʯʠʪʘʶʪ, ʯʪʦ ʜʦʟʘ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ 

N60ʈ60ʂ30 ʧʦʜ ʣʝʥ ʤʘʩʣʠʯʥʳʡ ʷʚʣʷʝʪʩʷ ʦʧʪʠʤʘʣʴʥʦʡ ʥʘ ʯʝʨʥʦʟʝʤʘʭ ʠ ʢʘʰʪʘʥʦʚʳʭ 

ʧʦʯʚʘʭ. ɺ ʫʩʣʦʚʠʷʭ ʫʤʝʨʝʥʥʦ ʟʘʩʫʰʣʠʚʦʡ ʩʪʝʧʠ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ ʩʘʤʘʷ ʚʳʩʦʢʘʷ 

ʫʨʦʞʘʡʥʦʩʪʴ ʩʝʤʷʥ ʣʴʥʘ ʤʘʩʣʠʯʥʦʛʦ ʦʙʝʩʧʝʯʝʥʘ ʚʥʝʩʝʥʠʝʤ ʘʟʦʬʦʩʢʠ ʩ ʩʝʣʠʪʨʦʡ ï 2,4-3 

ʮ/ʛʘ, ʧʦ ʢʦʪʦʨʳʤ ʫʨʦʞʘʡʥʦʩʪʴ ʚʦʟʨʦʩʣʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ ʥʘ 25,2-31,6% [12]. ʅʘ 

ʦʙʳʢʥʦʚʝʥʥʦʤ ʯʝʨʥʦʟʝʤʝ ʩʪʝʧʥʦʡ ʟʦʥʳ ʇʦʣʪʘʚʩʢʦʛʦ ʨʘʡʦʥʘ ʆʤʩʢʦʡ ʦʙʣʘʩʪʠ ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʜʦʟʳ N60P90 ʧʦʣʫʯʝʥʘ ʥʘʠʙʦʣʴʰʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʣʴʥʘ ʤʘʩʣʠʯʥʦʛʦ ï 1,73 

ʪ/ʛʘ, ʯʪʦ ʚʳʰʝ ʢʦʥʪʨʦʣʴʥʦʛʦ ʥʘ 0,84 ʪ/ʛʘ [13]. ɺ ʫʩʣʦʚʠʷʭ ʃʝʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ ʥʘ 

ʜʝʨʥʦʚʦ-ʢʘʨʙʦʥʘʪʥʦʡ ʚʳʱʝʣʦʯʝʥʥʦʡ ʩʫʛʣʠʥʠʩʪʦʡ ʧʦʯʚʝ ʧʨʠ ʝʩʪʝʩʪʚʝʥʥʦʤ ʫʚʣʘʞʥʝʥʠʠ 

ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʚ ʜʦʟʝ N30ʈ40ʂ60 ʢʛ ʜ. ʚ./ʛʘ ʧʦʣʫʯʝʥʳ 

ʤʘʢʩʠʤʘʣʴʥʳʝ ʫʨʦʞʘʡʥʦʩʪʠ ʣʴʥʘ ʤʘʩʣʠʯʥʦʛʦ ʫ ʩʦʨʪʘ ʢʘʥʘʜʩʢʦʡ ʩʝʣʝʢʮʠʠ Norlin ï 3,0 ʪ/ʛʘ, 

ʩʦʨʪʦʚ ʨʦʩʩʠʡʩʢʦʡ ʩʝʣʝʢʮʠʠ ʉʝʚʝʨʥʳʡ - 3,0 ʪ/ʛʘ ʠ ʃʄ 98 ï 2,9 ʪ/ʛʘ [14]. ɺʥʝʩʝʥʠʝ 

ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʚ ʜʦʟʝ N60ʈ60ʂ60 ʥʘ ʛʝʢʪʘʨ ʦʙʝʩʧʝʯʠʣʦ ʤʘʢʩʠʤʘʣʴʥʳʡ ʩʙʦʨ 

ʤʘʩʣʘ, ʩʦʩʪʘʚʠʚʰʠʡ 709,7 ʢʛ/ʛʘ, ʯʪʦ ʧʨʝʚʳʰʘʣʦ ʧʦʢʘʟʘʪʝʣʠ ʢʦʥʪʨʦʣʴʥʳʭ ʚʘʨʠʘʥʪʦʚ ʥʘ 

149,4 ʢʛ/ʛʘ [15]. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʎʝʣʴʶ ʧʨʦʚʝʜʝʥʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʷʚʣʷʣʦʩʴ 

ʫʩʪʘʥʦʚʣʝʥʠʝ ʦʧʪʠʤʘʣʴʥʦʡ ʥʦʨʤʳ ʚʥʝʩʝʥʠʷ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʧʨʠ ʨʘʟʥʳʭ ʩʧʦʩʦʙʘʭ 

ʦʩʥʦʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʜ ʣʝʥ ʤʘʩʣʠʯʥʳʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ ʥʘʠʙʦʣʴʰʫʶ ʝʛʦ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʚ ʫʩʣʦʚʠʷʭ ʥʝʜʦʩʪʘʪʦʯʥʦʛʦ ʫʚʣʘʞʥʝʥʠʷ ɸʣʤʘʪʠʥʩʢʦʡ ʦʙʣʘʩʪʠ. 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʝʜʝʥʳ ʚ 2021-2022 ʛʦʜʘʭ ʥʘ ʦʧʳʪʥʦʤ ʧʦʣʝ 

ʂʘʟʅʀʀɿʠʈ ʚ ʫʩʣʦʚʠʷʭ ʧʨʝʜʛʦʨʥʦ-ʩʪʝʧʥʦʡ ʟʦʥʳ ʶʛʦ-ʚʦʩʪʦʯʥʦʛʦ ʨʝʛʠʦʥʘ. ʊʝʨʨʠʪʦʨʠʷ 

ʨʘʡʦʥʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʨʝʜʛʦʨʥʫʶ ʨʘʚʥʠʥʫ ʩ ʨʝʟʢʦ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʤ 

ʢʣʠʤʘʪʦʤ, ʙʦʣʴʰʠʤʠ ʩʫʪʦʯʥʳʤʠ ʠ ʛʦʜʦʚʳʤʠ ʢʦʣʝʙʘʥʠʷʤʠ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ, 

ʥʝʫʩʪʦʡʯʠʚʳʤ ʠ ʥʝʟʥʘʯʠʪʝʣʴʥʳʤ ʚʳʧʘʜʝʥʠʝʤ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ. ɺʝʩʥʦʡ ʧʨʦʠʩʭʦʜʠʪ 

ʠʥʪʝʥʩʠʚʥʳʡ ʨʦʩʪ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʦʪʣʠʯʘʝʪʩʷ ʯʘʩʪʳʤʠ ʚʦʟʚʨʘʪʘʤʠ ʭʦʣʦʜʦʚ. ɺ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʚ ʟʦʥʝ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʦʚʪʦʨʷʝʤʦʩʪʴ ʟʘʩʫʭʠ ʠ ʚʨʝʤʷ ʟʘʩʫʰʣʠʚʦʛʦ 

ʧʝʨʠʦʜʘ ʚʦʟʨʘʩʪʘʝʪ. ʉʨʝʜʥʝʛʦʜʦʚʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʩʦʩʪʘʚʣʷʝʪ 12,10ʉ, ʯʪʦ ʚʳʰʝ 

ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʝʛʦ ʧʦʢʘʟʘʪʝʣʷ ʥʘ 3,70ʉ. ʆʧʳʪʥʳʡ ʫʯʘʩʪʦʢ ʥʘʭʦʜʠʪʩʷ ʚ ʟʦʥʝ 

ʧʦʣʫʦʙʝʩʧʝʯʝʥʥʦʡ ʦʩʘʜʢʘʤʠ ʙʦʛʘʨʳ ʩʦ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʘʪʤʦʩʬʝʨʥʳʭ 

ʦʩʘʜʢʦʚ - 414 ʤʤ ʠ ʛʠʜʨʦʪʝʨʤʠʯʝʩʢʠʤ ʢʦʵʬʬʠʮʠʝʥʪʦʤ - 0,65. ʀʩʩʣʝʜʫʝʤʳʝ ʩʚʝʪʣʦ-

ʢʘʰʪʘʥʦʚʳʝ ʧʦʯʚʳ ʦʧʳʪʥʦʛʦ ʫʯʘʩʪʢʘ ʩʬʦʨʤʠʨʦʚʘʥʳ ʥʘ ʣʝʩʩʦʚʠʜʥʳʭ ʛʣʠʥʘʭ ʠ ʤʦʱʥʦʩʪʴ 

ʛʫʤʫʩʦʚʦʛʦ ʛʦʨʠʟʦʥʪʘ ʢʦʣʝʙʣʝʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʚ ʧʨʝʜʝʣʘʭ 46-52 ʩʤ. ʇʦ ʤʝʭʘʥʠʯʝʩʢʦʤʫ 

ʩʦʩʪʘʚʫ ʦʪʥʦʩʷʪʩʷ ʢ ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʳʤ ʩʨʝʜʥʝʛʫʤʫʩʥʳʤ ʧʦʯʚʘʤ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʦʙʱʝʛʦ 
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ʛʫʤʫʩʘ ʚ ʧʨʝʜʝʣʘʭ 1,9-2,4%, ʩ ʥʠʟʢʠʤʠ ʩʦʜʝʨʞʘʥʠʷʤʠ ʦʙʱʝʛʦ ʘʟʦʪʘ ʠ ʦʙʱʝʛʦ ʛʫʤʫʩʘ ï 

0,15% ʠ 0,21% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʂʦʣʠʯʝʩʪʚʦ ʦʙʱʝʛʦ ʢʘʣʠʷ ʩʦʩʪʘʚʣʷʝʪ 1,67%, ʘ ʨʝʘʢʮʠʷ 

ʧʦʯʚʝʥʥʦʡ ʩʨʝʜʳ ʩʣʘʙʦʱʝʣʦʯʥʘʷ ï 8,1%. ʉʫʤʤʘ ʦʙʤʝʥʥʳʭ ʦʩʥʦʚʘʥʠʡ ʥʘʭʦʜʠʪʩʷ ʚ 

ʠʥʪʝʨʚʘʣʝ 12-14 ʤʛ/ʵʢʚ. ʂʘʨʙʦʥʘʪʳ ʨʘʩʧʨʝʜʝʣʝʥʳ ʨʘʚʥʦʤʝʨʥʦ ʠ ʚ ʦʩʥʦʚʥʦʤ ʥʘ ʛʣʫʙʠʥʝ 50-

120 ʩʤ. ʇʣʦʪʥʳʡ ʦʩʪʘʪʦʢ ʚ 1,5 ʤ ʪʦʣʱʝ ʥʝ ʙʦʣʴʰʝ 0,1%, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʝ ʟʘʩʦʣʝʥʥʳʤ 

ʧʦʯʚʘʤ. ɻʨʫʥʪʦʚʳʝ ʚʦʜʳ ʟʘʣʝʛʘʶʪ ʛʣʫʙʦʢʦ ʙʦʣʝʝ 5 ʤ ʠ ʥʝ ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʷ ʥʘ 

ʧʦʯʚʦʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ. ɺ ʦʧʳʪʝ ʠʟʫʯʘʶʪʩʷ ʨʘʟʥʳʝ ʧʦ ʩʧʦʩʦʙʫ ʠ ʛʣʫʙʠʥʝ 

ʦʩʥʦʚʥʳʝ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ: ʦʪʚʘʣʴʥʘʷ ʚʩʧʘʰʢʘ ʥʘ 20-22 ʩʤ, ʤʝʣʢʘʷ ʧʣʦʩʢʦʨʝʟʥʘʷ 

ʦʙʨʘʙʦʪʢʘ ʥʘ 10-12 ʩʤ, ʙʝʟ ʦʙʨʘʙʦʪʢʠ ʧʦʜ ʧʦʩʝʚʳ ʣʴʥʘ ʤʘʩʣʠʯʥʦʛʦ ʩʦʨʪʘ ʂʘʨʘʙʘʣʳʢʩʢʠʡ 

7, ʧʦʩʝʷʥʥʳʡ ʧʦʩʣʝ ʩʘʬʣʦʨʘ. ʇʦʜ ʫʢʘʟʘʥʥʳʝ ʩʧʦʩʦʙʳ ʦʩʥʦʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʚʥʝʩʝʥʳ 

ʤʠʥʝʨʘʣʴʥʳʝ ʫʜʦʙʨʝʥʠʷ ʚ ʥʠʟʢʦʡ ʥʦʨʤʝ N30P30K30, ʩʨʝʜʥʝʡ - N60P60K30 ʠ ʧʦʚʳʰʝʥʥʦʡ - 

N90P90K30. ʈʝʛʫʣʷʪʦʨ ʨʦʩʪʘ ʕʢʦʨʦʩʪ ʚ ʥʦʨʤʝ 2 ʣʠʪʨʘ ʥʘ ʪʦʥʥʫ ʩʝʤʷʥ ʠʩʧʦʣʴʟʦʚʘʣʠ 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʧʨʦʪʨʘʚʣʠʚʘʥʠʝʤ ʩʝʤʷʥ ʣʴʥʘ ʤʘʩʣʠʯʥʦʛʦ. ʇʣʦʱʘʜʴ ʦʙʱʝʡ ʠ ʫʯʝʪʥʦʡ 

ʜʝʣʷʥʢʠ ʩʦʩʪʘʚʣʷʝʪ 405 ʤ2. ʈʘʩʧʦʣʦʞʝʥʠʝ ʜʝʣʷʥʦʢ ʚ ʦʧʳʪʘʭ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʝ, ʧʦʚʪʦʨʥʦʩʪʴ 

ʦʧʳʪʘ ʪʨʝʭʢʨʘʪʥʘʷ ʚʦ ʚʨʝʤʝʥʠ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝ. ɺ ʧʦʯʚʝ ʩʤʝʰʘʥʥʦʛʦ ʦʙʨʘʟʮʘ ʦʧʨʝʜʝʣʷʣʠ 

ʥʠʪʨʘʪʥʳʡ ʘʟʦʪ ï ʠʦʥʦʤʝʪʨʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ, ʜʣʷ ʠʟʫʯʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʧʦʜʚʠʞʥʦʛʦ 

ʬʦʩʬʦʨʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ʬʦʪʦʤʝʪʨ ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʠʡ ʂʌʂ-3 çɿʆʄɿè ʠ ʦʙʤʝʥʥʦʛʦ ʢʘʣʠʷ - 

ʧʣʘʤʝʥʥʳʡ ʬʦʪʦʤʝʪʨ ʈFP-7. ʆʧʨʝʜʝʣʝʥʠʝ ʚʣʘʛʦʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʧʦʯʚʳ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ 

ʚʝʩʦʚʳʤ ʤʝʪʦʜʦʤ ʧʦ ɸ.ʌ.ɺʘʜʶʥʠʥʦʡ. ʂʘʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʩʝʤʷʥ ʣʴʥʘ ʤʘʩʣʠʯʥʦʛʦ 

ʦʧʨʝʜʝʣʷʣʠʩʴ ʤʝʪʦʜʦʤ ʂʲʝʣʴʜʘʣʷ ï ʩʦʜʝʨʞʘʥʠʝ ʧʨʦʪʝʠʥʘ ʠ ʀʂ-ʩʧʝʢʪʨʦʩʢʦʧʠʝʡ ï 

ʢʦʣʠʯʝʩʪʚʦ ʞʠʨʘ. ʋʯʝʪ ʫʨʦʞʘʷ ʢʫʣʴʪʫʨʳ ʧʨʦʚʦʜʠʣʩʷ ʧʦʩʣʝ ʦʙʤʦʣʦʪʘ ʩʝʤʷʥ ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʢʦʤʙʘʡʥʘ çʉʘʤʧʦ-130è. ɼʣʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʠʤʝʥʷʣʘʩʴ ʘʥʘʣʠʪʠʯʝʩʢʘʷ ʧʨʦʛʨʘʤʤʘ STATISTICA. 

ʈʝʟʫʣʴʪʘʪʳ/ʦʙʩʫʞʜʝʥʠʝ. ɺ ʥʘʯʘʣʴʥʳʡ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ ʣʴʥʘ ʤʘʩʣʠʯʥʦʛʦ 

ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ ʚ ʘʧʨʝʣʝ 2021 ʛʦʜʘ ʚʳʧʘʣʦ ʥʘ ʫʨʦʚʥʝ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʝʡ ʥʦʨʤʳ 

56,3 ʤʤ ʧʨʠ ʩʨʝʜʥʝʤʝʩʷʯʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ 12,40ʉ. ɺ ʤʘʝ ʤʝʩʷʮʝ ʦʩʘʜʢʦʚ ʙʳʣʦ ʤʝʥʴʰʝ 

83,7% ʦʪ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʝʡ ʥʦʨʤʳ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʜʦ 19,40ʉ, ʯʪʦ 

ʦʪʨʠʮʘʪʝʣʴʥʦ ʧʦʚʣʠʷʣʦ ʥʘ ʚʝʛʝʪʘʮʠʶ ʣʴʥʘ ʤʘʩʣʠʯʥʦʛʦ. ʀʶʥʴ ʚʳʜʘʣʩʷ ʢʨʘʡʥʝ ʟʘʩʫʰʣʠʚʳʤ 

ʠ ʧʨʠ ʩʨʝʜʥʝʤʝʩʷʯʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʚʳʰʝ ʥʘ 1,90ʉ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʝʛʦ ʧʦʢʘʟʘʪʝʣʷ ʚʳʧʘʣʦ 

ʦʯʝʥʴ ʤʘʣʦ ʦʩʘʜʢʦʚ 39,3% ʦʪ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʝʡ ʥʦʨʤʳ. ʇʝʨʠʦʜ ʟʘʚʝʨʰʝʥʠʷ ʚʝʛʝʪʘʮʠʠ 

ʣʴʥʘ ʤʘʩʣʠʯʥʦʛʦ ʚ 2021 ʛʦʜʫ ʦʢʘʟʘʣʩʷ ʦʯʝʥʴ ʟʘʩʫʰʣʠʚʳʤ ʠ ʚ ʠʶʣʝ ʩʨʝʜʥʝʤʝʩʷʯʥʘʷ 

ʪʝʤʧʝʨʘʪʫʨʘ ʧʨʝʚʳʰʘʣʘ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʶʶ ʥʦʨʤʫ ʥʘ 2,80ʉ, ʘ ʩʫʤʤʘ ʦʩʘʜʢʦʚ ʩʦʩʪʘʚʠʣʘ 

ʚʩʝʛʦ 22,8 ʤʤ ʧʨʠ ʥʦʨʤʝ 26,6 ʤʤ. ɹʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʠʥʪʝʥʩʠʚʥʦʛʦ ʨʦʩʪʘ 

ʨʘʩʪʝʥʠʡ ʩʢʣʘʜʳʚʘʣʠʩʴ ʚ 2022 ʛʦʜʫ, ʢʦʛʜʘ ʚʣʘʛʦʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʧʦʯʚʳ ʙʳʣʘ ʭʦʨʦʰʝʡ. ɺ 

ʘʧʨʝʣʝ ʩʫʤʤʘ ʦʩʘʜʢʦʚ ʧʨʝʚʳʰʘʣʘ ʥʘ 10,3 ʤʤ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʶʶ ʥʦʨʤʫ, ʚ ʤʘʝ ï ʚ 2,36 

ʨʘʟʘ. ɺ ʠʶʥʝ ʤʝʩʷʮʝ ʦʪʤʝʯʘʣʘʩʴ ʧʣʦʭʘʷ ʚʣʘʛʦʦʙʝʩʧʝʯʝʥʥʦʩʪʴ 35,9 ʤʤ ʧʨʠ 

ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʝʤ ʫʨʦʚʥʝ 53,9 ʤʤ ʩʦ ʟʥʘʯʠʪʝʣʴʥʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ ʚʦʟʜʫʭʘ 24,30ʉ, 

ʧʨʝʚʳʰʘʶʱʘʷ ʥʦʨʤʫ ʥʘ 3,10ʉ. ɺ ʢʦʥʮʝ ʚʝʛʝʪʘʮʠʠ ʣʴʥʘ ʤʘʩʣʠʯʥʦʛʦ ʩʫʤʤʘ ʦʩʘʜʢʦʚ ʙʳʣʘ 

ʝʱʝ ʤʝʥʴʰʝ ʠ ʩʦʩʪʘʚʠʣʘ 56,7% ʦʪ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʝʛʦ ʟʥʘʯʝʥʠʷ, ʘ ʩʨʝʜʥʝʤʝʩʷʯʥʘʷ 

ʪʝʤʧʝʨʘʪʫʨʘ ʙʳʣʘ ʙʦʣʴʰʝ ʥʘ 2,40ʉ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʝʡ ʥʦʨʤʳ. ɺ ʥʘʯʘʣʝ ʚʝʛʝʪʘʮʠʠ ʣʴʥʘ 

ʤʘʩʣʠʯʥʦʛʦ ʧʦʯʚʝʥʥʳʝ ʚʣʘʛʦʟʘʧʘʩʳ ʙʳʣʠ ʦʯʝʥʴ ʭʦʨʦʰʠʤʠ ʥʘ ʚʩʝʭ ʧʨʠʤʝʥʷʝʤʳʭ 

ʪʝʭʥʦʣʦʛʠʷʭ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʠ ʩʫʱʝʩʪʚʝʥʥʦ ʥʝ ʨʘʟʣʠʯʘʣʠʩʴ ʤʝʞʜʫ ʩʦʙʦʡ. ɺʥʝʩʝʥʠʝ 

ʨʘʟʣʠʯʥʳʭ ʥʦʨʤ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʧʦʜ ʠʟʫʯʘʝʤʳʝ ʪʝʭʥʦʣʦʛʠʠ ʥʝ ʧʦʚʣʠʷʣʦ ʥʘ 

ʢʦʣʠʯʝʩʪʚʦ ʠ ʜʠʥʘʤʠʢʫ ʧʨʦʜʫʢʪʠʚʥʦʡ ʚʣʘʛʠ ʟʘ ʚʝʛʝʪʘʪʠʚʥʳʡ ʩʝʟʦʥ ʣʴʥʘ ʤʘʩʣʠʯʥʦʛʦ. ʂ 

ʬʘʟʝ ʝʣʦʯʢʘ ʚʣʘʛʦʩʦʜʝʨʞʘʥʠʝ ʧʦʯʚʳ ʥʘ ʛʣʫʙʠʥʝ ʦʜʠʥ ʤʝʪʨ ʩʥʠʟʠʣʦʩʴ ʧʦ ʚʩʝʤ ʪʝʭʥʦʣʦʛʠʷʤ 

ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʠ ʦʩʦʙʝʥʥʦ ʧʦ ʤʠʥʠʤʘʣʴʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʦʙʨʘʙʦʪʢʠ ʠ ʙʳʣʘ ʤʝʥʴʰʝ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʦʪʚʘʣʴʥʦʡ ʪʝʭʥʦʣʦʛʠʝʡ ʦʙʨʘʙʦʪʢʠ ʠ ʧʨʷʤʳʤ ʧʦʩʝʚʦʤ ʥʘ 1,5-18,4 ʤʤ ʠ 10,2-

21,2 ʤʤ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚ ʩʨʝʜʥʝʤ ʟʘ 2 ʛʦʜʘ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɺ ʤʝʞʬʘʟʥʳʡ ʧʝʨʠʦʜ çʝʣʦʯʢʘ-

ʙʫʪʦʥʠʟʘʮʠʷè ʣʴʥʘ ʤʘʩʣʠʯʥʦʛʦ, ʥʘʦʙʦʨʦʪ ʙʦʣʴʰʝ ʧʦʯʚʝʥʥʦʡ ʚʣʘʛʠ ʩʦʢʨʘʪʠʣʦʩʴ ʧʨʠ 

ʦʪʚʘʣʴʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ï ʥʘ 44,4-59,3 ʤʤ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʤʠʥʠʤʘʣʴʥʦʡ ʪʝʭʥʦʣʦʛʠʝʡ ʠ 

ʥʫʣʝʚʦʡ ʪʝʭʥʦʣʦʛʠʝʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʥʘ 4,3-12,8 ʤʤ ʠ 28,5-38,4 ʤʤ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʇʨʠ 

ʵʪʦʤ ʚ ʬʘʟʫ ʙʫʪʦʥʠʟʘʮʠʠ ʚʦʟʜʝʣʳʚʘʝʤʦʡ ʢʫʣʴʪʫʨʳ ʥʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʚʣʘʛʠ 
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ʦʩʪʘʚʘʣʦʩʴ ʧʨʠ ʪʝʭʥʦʣʦʛʠʠ ʙʝʟ ʦʩʥʦʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ï 165,0-167,2 ʤʤ, ʯʝʤ ʧʦ 

ʪʝʭʥʦʣʦʛʠʠ ʤʠʥʠʤʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ ʠ ʦʪʚʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 122,9-128,1 

ʤʤ ʠ 115,7-118,7 ʤʤ. ʊʝʥʜʝʥʮʠʷ ʫʤʝʥʴʰʝʥʠʷ ʧʦʯʚʝʥʥʦʡ ʚʣʘʛʠ ʧʦʜ ʧʦʩʝʚʘʤʠ ʣʴʥʘ 

ʤʘʩʣʠʯʥʦʛʦ ʣʝʪʦʤ ʧʨʦʜʦʣʞʠʣʦʩʴ. ɿʥʘʯʠʪʝʣʴʥʦʛʦ ʠʩʧʘʨʝʥʠʷ ʠ ʧʦʪʨʝʙʣʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʡ 

ʚʣʘʛʠ ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ ʧʨʠ ʥʫʣʝʚʦʡ ʪʝʭʥʦʣʦʛʠʠ ʦʙʨʘʙʦʪʢʠ, ʛʜʝ ʝʛʦ ʩʦʜʝʨʞʘʥʠʝ ʚ ʬʘʟʫ 

ʮʚʝʪʝʥʠʷ ʙʳʣʦ ʭʦʨʦʰʠʤ ï 152,7-157,7 ʤʤ. ʉʫʱʝʩʪʚʝʥʥʳʝ ʩʦʢʨʘʱʝʥʠʷ 

ʚʣʘʛʦʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʧʦʯʚʳ ʦʪʤʝʯʘʣʠʩʴ ʚ ʜʘʥʥʫʶ ʬʘʟʫ ʚ ʪʝʭʥʦʣʦʛʠʷʭ ʦʪʚʘʣʴʥʦʡ ʠ 

ʤʠʥʠʤʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ ʠ ʧʦʢʘʟʘʪʝʣʠ ʩʦʩʪʘʚʠʣʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 97,7-107,2 ʤʤ ʠ 103,2-

110,1 ʤʤ ʥʘ ʫʨʦʚʥʝ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ. ʂ ʢʦʥʮʫ ʚʝʛʝʪʘʮʠʠ ʣʴʥʘ ʤʘʩʣʠʯʥʦʛʦ 

ʚʣʘʛʦʩʦʜʝʨʞʘʥʠʝ ʧʦʯʚʳ ʩʥʠʟʠʣʦʩʴ ʜʦ ʥʘʠʤʝʥʴʰʠʭ ʠʭ ʚʝʣʠʯʠʥ ʩ ʩʦʭʨʘʥʝʥʠʝʤ ʝʛʦ 

ʧʨʝʠʤʫʱʝʩʪʚʘ ʥʘ ʥʫʣʝʚʦʡ ʪʝʭʥʦʣʦʛʠʠ ʦʙʨʘʙʦʪʢʠ (61,1-64,9 ʤʤ) ʪʦ ʝʩʪʴ ʧʣʦʭʦʛʦ ʫʨʦʚʥʷ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʠʥʠʤʘʣʴʥʦʡ ʪʝʭʥʦʣʦʛʠʠ (50,7-55,5 ʤʤ) ʠ ʦʪʚʘʣʴʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʦʙʨʘʙʦʪʢʠ 

(47,2-50,6 ʤʤ) ʧʨʠ ʦʯʝʥʴ ʧʣʦʭʦʤ ʧʦʢʘʟʘʪʝʣʝ ʚ ʦʙʦʠʭ ʩʣʫʯʘʷʭ (ʪʘʙʣʠʮʘ 1). 

 
 ʊʘʙʣʠʮʘ 1 ï ɼʠʥʘʤʠʢʘ ʩʦʜʝʨʞʘʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʡ ʚʣʘʛʠ (ʤʤ) ʚ ʩʚʝʪʣʦ-ʢʘʰʪʘʥʦʚʦʡ 

ʧʦʯʚʝ ʚ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ ʣʴʥʘ ʤʘʩʣʠʯʥʦʛʦ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʨʘʟʥʳʭ ʩʧʦʩʦʙʦʚ ʦʩʥʦʚʥʦʡ 

ʦʙʨʘʙʦʪʢʠ ʠ ʥʦʨʤ ʚʥʝʩʝʥʠʷ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ (ʩʨʝʜʥʝʝ ʟʘ 2021-2022 ʛʦʜʳ) 

 

ʂʫʣʴʪʫʨʘ 

ʉʧʦʩʦʙʳ 

ʦʩʥʦʚʥʦʡ 

ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ 

ʅʦʨʤʳ 

ʤʠʥʝʨʘʣʴʥʳ

ʭ ʫʜʦʙʨʝʥʠʡ 

ʌʘʟʘ 

ʚʩʭʦʜ

 r

ʌʘʟʘ 

ʝʣʦʯʢʘ 

ʌʘʟʘ 

ʙʫʪʦʥʠ-

ʟʘʮʠʠ 

ʌʘʟʘ 

ʮʚʝʪʝ-

ʥʠʷ 

ʌʘʟʘ ʩʦʟ-

ʨʝʚʘʥʠʷ 

ʩʝʤʷʥ 

ʃʝʥ 

ʤʘʩʣʠʯʥʳʡ 

ʩʦʨʪ 

ʂʘʨʘʙʘʣʳʢ-

ʩʢʠʡ 7 

ɺʩʧʘʰʢʘ ʥʘ 20-

22 ʩʤ 

N30P30K30 177,5 175,0 115,8 101,7 48,6 

N60P60K30 173,5 169,0 118,7 107,2 50,6 

N90P90K30 171,9 163,1 115,7 97,7 47,2 

ʇʣʦʩʢʦʨʝʟʥʘʷ 

ʦʙʨʘʙʦʪʢʘ ʥʘ 10-

12 ʩʤ 

N30P30K30 168,9 157,3 124,6 110,1 50,7 

N60P60K30 172,1 156,6 128,1 107,7 55,4 

N90P90K30 171,3 161,3 122,9 103,2 53,5 

ɹʝʟ ʦʙʨʘʙʦʪʢʠ 

N30P30K30 179,6 171,5 165,0 157,5 61,1 

N60P60K30 178,2 173,7 167,2 157,7 64,9 

N90P90K30 187,5 177,8 166,6 152,7 63,3 

 
ʇʝʨʝʜ ʧʦʩʝʚʦʤ ʣʴʥʘ ʤʘʩʣʠʯʥʦʛʦ ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʧʦʯʚʳ ʥʠʪʨʘʪʥʳʤ ʘʟʦʪʦʤ ʧʨʠ 

ʦʪʚʘʣʴʥʦʡ ʪʝʭʥʦʣʦʛʠʠ, ʤʠʥʠʤʘʣʴʥʦʡ ʪʝʭʥʦʣʦʛʠʠ, ʥʫʣʝʚʦʡ ʪʝʭʥʦʣʦʛʠʠ ʦʙʨʘʙʦʪʢʠ 

ʩʫʱʝʩʪʚʝʥʥʦ ʥʝ ʨʘʟʣʠʯʘʣʠʩʴ ʠ ʥʘʭʦʜʠʣʠʩʴ ʚ ʜʠʘʧʘʟʦʥʝ 11-17 ʤʛ/ʢʛ ʚ ʩʨʝʜʥʝʤ ʟʘ 2 ʛʦʜʘ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. ʄʠʥʝʨʘʣʴʥʳʝ ʫʜʦʙʨʝʥʠʷ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʧʦʚʳʰʝʥʠʶ ʝʛʦ ʩʦʜʝʨʞʘʥʠʷ ʥʘ 

ʚʩʝʭ ʪʝʭʥʦʣʦʛʠʷʭ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʠʤʝʥʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʠʭ ʥʦʨʤ. 

ʇʦʜʢʦʨʤʢʘ ʘʤʤʠʘʯʥʦʡ ʩʝʣʠʪʨʦʡ ʚ ʦʜʠʥʘʨʥʦʡ ʥʦʨʤʝ N30 ʚ ʬʘʟʝ ʝʣʦʯʢʠ ʧʦʚʳʰʘʣʦ 

ʢʦʣʠʯʝʩʪʚʦ ʥʠʪʨʘʪʥʦʛʦ ʘʟʦʪʘ ʚ ʧʦʯʚʝ ʢ ʬʘʟʝ ʙʫʪʦʥʠʟʘʮʠʠ ʣʴʥʘ ʤʘʩʣʠʯʥʦʛʦ ʚ ʙʦʣʴʰʝʡ ʤʝʨʝ 

ʧʨʠ ʦʪʚʘʣʴʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʥʘ 19 ʤʛ/ʢʛ, ʟʘʪʝʤ ʧʨʠ ʤʠʥʠʤʘʣʴʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʥʘ 16 ʤʛ/ʢʛ ʠ 

ʤʝʥʴʰʝ ʧʨʠ ʪʝʭʥʦʣʦʛʠʠ ʧʦʩʝʚʘ ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʩʥʦʚʥʦʡ ʦʙʨʘʙʦʪʢʘ ʥʘ 14 ʤʛ/ʢʛ. ʇʨʠ 

ʚʥʝʩʝʥʠʠ ʜʚʦʡʥʦʡ ʥʦʨʤʳ ʘʟʦʪʥʦʛʦ ʫʜʦʙʨʝʥʠʷ N60 ʝʛʦ ʩʦʜʝʨʞʘʥʠʝ ʚ ʧʦʯʚʝ ʫʚʝʣʠʯʠʣʦʩʴ 

ʝʱʝ ʙʦʣʴʰʝ ʠ ʥʘʦʙʦʨʦʪ ʚ ʤʘʢʩʠʤʘʣʴʥʦʡ ʩʪʝʧʝʥʠ ʧʨʠ ʤʠʥʠʤʘʣʴʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʥʘ 35 

ʤʛ/ʢʛ, ʥʘ ʩʨʝʜʥʝʤ ʫʨʦʚʥʝ ʧʨʠ ʪʨʘʜʠʮʠʦʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʥʘ 30 ʤʛ/ʢʛ ʠ ʚ ʥʠʟʢʦʡ ʧʨʠ 

ʥʫʣʝʚʦʡ ʪʝʭʥʦʣʦʛʠʠ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʥʘ 23 ʤʛ/ʢʛ. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʪʨʦʡʥʦʡ ʥʦʨʤʳ 

ʫʜʦʙʨʝʥʠʷ N90 ʦʪʤʝʯʘʣʠʩʴ ʤʘʢʩʠʤʘʣʴʥʳʝ ʧʦʚʳʰʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʵʪʦʛʦ ʵʣʝʤʝʥʪʘ ʧʠʪʘʥʠʷ 

ʨʘʩʪʝʥʠʡ ʠ ʙʦʣʴʰʝ ʧʨʠ ʪʝʭʥʦʣʦʛʠʠ ʙʝʟ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʥʘ 65 ʤʛ/ʢʛ, ʩʦ ʩʨʝʜʥʠʤ 

ʟʥʘʯʝʥʠʝʤ ʧʦ ʤʠʥʠʤʘʣʴʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʥʘ 63 ʤʛ/ʢʛ ʠ ʤʠʥʠʤʘʣʴʥʦʡ ʚʝʣʠʯʠʥʦʡ ʧʨʠ 

ʦʪʚʘʣʴʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʦʙʨʘʙʦʪʢʠ ï 58 ʤʛ/ʢʛ. ʂ ʟʘʚʝʨʰʝʥʠʶ ʚʝʛʝʪʘʮʠʠ ʣʴʥʘ ʤʘʩʣʠʯʥʦʛʦ 

ʢʦʣʠʯʝʩʪʚʦ ʥʠʪʨʘʪʥʦʛʦ ʘʟʦʪʘ ʚ ʧʦʯʚʝ ʫʚʝʣʠʯʠʣʦʩʴ ʠ ʩʦʩʪʘʚʠʣʦ ʥʘ ʬʦʥʝ ʫʜʦʙʨʝʥʠʡ ʩ 

ʥʘʠʙʦʣʴʰʠʤʠ ʩʦʜʝʨʞʘʥʠʷʤʠ ʧʨʠ ʤʠʥʠʤʘʣʴʥʦʡ ʪʝʭʥʦʣʦʛʠʠ (58-74 ʤʛ/ʢʛ), ʟʘʪʝʤ ʧʨʠ 

ʦʪʚʘʣʴʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ï 45-66 ʤʛ/ʢʛ ʠ ʥʘʠʤʝʥʴʰʠʤʠ ʧʨʠ ʥʫʣʝʚʦʡ ʪʝʭʥʦʣʦʛʠʠ ï 34-60 

ʤʛ/ʢʛ, ʯʝʤʫ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʣʝʪʥʝʛʦ ʧʝʨʠʦʜʘ ʜʣʷ ʧʨʦʭʦʞʜʝʥʠʷ 

ʧʨʦʮʝʩʩʦʚ ʥʠʪʨʠʬʠʢʘʮʠʠ ʠ ʦʪʩʫʪʩʪʚʠʷ ʧʦʪʨʝʙʣʝʥʠʷ ʜʘʥʥʦʡ ʢʫʣʴʪʫʨʦʡ (ʪʘʙʣʠʮʘ 2). 
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ʇʝʨʝʜ ʧʦʩʝʚʦʤ ʣʴʥʘ ʤʘʩʣʠʯʥʦʛʦ ʣʫʯʰʘʷ ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʧʦʜʚʠʞʥʳʤ ʬʦʩʬʦʨʦʤ ʚ 

ʧʦʯʚʝ ʥʘʙʣʶʜʘʣʦʩʴ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʦʪʚʘʣʴʥʦʡ ʪʝʭʥʦʣʦʛʠʠ - 27-30 ʤʛ/ʢʛ, ʘ ʧʨʠʤʝʥʝʥʠʝ 

ʤʠʥʠʤʘʣʴʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʠ ʪʝʭʥʦʣʦʛʠʠ ʩ ʥʝʦʙʨʘʙʦʪʘʥʥʦʡ ʧʦʯʚʦʡ ʩʥʠʞʘʣʦ ʜʦ 24-26 ʤʛ/ʢʛ 

ʠ 20-22 ʤʛ/ʢʛ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚ ʩʨʝʜʥʝʤ ʟʘ 2 ʛʦʜʘ ʠʩʩʣʝʜʦʚʘʥʠʡ. 
 

ʊʘʙʣʠʮʘ 2 ï ɼʠʥʘʤʠʢʘ ʩʦʜʝʨʞʘʥʠʷ ʥʠʪʨʘʪʥʦʛʦ ʘʟʦʪʘ (ʤʛ/ʢʛ) ʚ ʩʚʝʪʣʦ-ʢʘʰʪʘʥʦʚʦʡ 

ʧʦʯʚʝ ʚ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ ʣʴʥʘ ʤʘʩʣʠʯʥʦʛʦ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʨʘʟʥʳʭ ʥʦʨʤ ʚʥʝʩʝʥʠʷ 

ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʠ ʩʧʦʩʦʙʦʚ ʦʩʥʦʚʥʦʡ ʦʙʨʘʙʦʪʢʠ (ʟʘ 2021-2022 ʛʦʜʳ) 
 

ʂʫʣʴʪʫʨʘ 

ʉʧʦʩʦʙʳ ʦʩʥʦʚ-

ʥʦʡ ʦʙʨʘʙʦʪʢʠ 

ʧʦʯʚʳ 

ʅʦʨʤʳ 

ʤʠʥʝʨʘʣʴʥʳ

ʭ ʫʜʦʙʨʝʥʠʡ 

ʇʝʨʝʜ 

ʧʦʩʝʚʦʤ 

ʌʘʟʘ 

ʙʫʪʦʥʠʟʘʮʠʠ 

ʌʘʟʘ 

ʩʦʟʨʝʚʘʥʠʷ 

ʩʝʤʷʥ 

ʃʝʥ 

ʤʘʩʣʠʯʥʳʡ 

ʩʦʨʪ 

ʂʘʨʘʙʘʣʳʢ-

ʩʢʠʡ 7 

ʚʩʧʘʰʢʘ 

ʥʘ 20-22 ʩʤ 

N30P30K30 19 38 45 

N60P60K30 15 45 53 

N90P90K30 17 58 66 

ʧʣʦʩʢʦʨʝʟʥʘʷ 

ʦʙʨʘʙʦʪʢʘ 

ʥʘ 10-12 ʩʤ 

N30P30K30 17 43 58 

N60P60K30 16 51 68 

N90P90K30 17 63 74 

ʙʝʟ ʦʙʨʘʙʦʪʢʠ 

N30P30K30 14 28 34 

N60P60K30 11 34 48 

N90P90K30 13 55 60 

 

ɺʥʝʩʝʥʠʝ ʥʠʟʢʦʡ ʥʦʨʤʳ ʘʤʤʦʬʦʩʘ P30 ʧʨʠ ʧʦʩʝʚʝ ʢʫʣʴʪʫʨʳ ʧʦʚʳʰʘʣʦ ʚ 

ʥʘʠʙʦʣʴʰʝʤ ʝʛʦ ʢʦʣʠʯʝʩʪʚʝ ʧʨʠ ʤʠʥʠʤʘʣʴʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʥʘ 6 ʤʛ/ʢʛ, ʚ 

ʩʨʝʜʥʝʤ ï ʧʨʠ ʪʨʘʜʠʮʠʦʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʥʘ 4 ʤʛ/ʢʛ, ʤʠʥʠʤʘʣʴʥʦʝ ï ʧʨʠ ʥʫʣʝʚʦʡ 

ʪʝʭʥʦʣʦʛʠʠ ʥʘ 3 ʤʛ/ʢʛ ʠ ʚ ʬʘʟʫ ʝʣʦʯʢʠ ʜʦʩʪʠʛʣʦ ʫʨʦʚʥʷ 32 ʤʛ/ʢʛ, 31 ʤʛ/ʢʛ, 23 ʤʛ/ʢʛ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʇʨʠʤʝʥʝʥʠʝ ʩʨʝʜʥʝʡ (P60) ʥʦʨʤʳ ʬʦʩʬʦʨʥʦʛʦ ʫʜʦʙʨʝʥʠʷ ʫʚʝʣʠʯʠʚʘʣʦ 

ʩʦʜʝʨʞʘʥʠʝ ʧʦʜʚʠʞʥʦʛʦ ʬʦʩʬʦʨʘ ʚ ʧʦʯʚʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʠʟʢʦʡ P30 ʚ ʬʘʟʫ ʝʣʦʯʢʠ ʚ 

ʥʘʠʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʧʨʠ ʦʪʚʘʣʴʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʜʦ 37 ʤʛ/ʢʛ, ʥʝʩʢʦʣʴʢʦ ʤʝʥʴʰʝ ʧʨʠ 

ʤʠʥʠʤʘʣʴʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʜʦ 34 ʤʛ/ʢʛ ʠ ʩʘʤʦʝ ʥʠʟʢʦʝ ʧʨʠ ʥʫʣʝʚʦʡ ʪʝʭʥʦʣʦʛʠʠ ʦʙʨʘʙʦʪʢʠ ï 

28 ʤʛ/ʢʛ. ʄʘʢʩʠʤʘʣʴʥʳʝ ʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʚ ʧʦʯʚʝ ʥʘʙʣʶʜʘʣʦʩʴ ʚ ʫʢʘʟʘʥʥʫʶ ʬʘʟʫ ʚʝʛʝʪʘʮʠʠ 

ʣʴʥʘ ʤʘʩʣʠʯʥʦʛʦ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʦʚʳʰʝʥʥʦʡ ʥʦʨʤʳ ʫʜʦʙʨʝʥʠʷ P90 ʧʨʠ ʪʝʭʥʦʣʦʛʠʠ ʩʦ 

ʚʩʧʘʰʢʦʡ ï 41 ʤʛ/ʢʛ, ʪʝʭʥʦʣʦʛʠʠ ʩ ʤʠʥʠʤʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʦʡ ï 38 ʤʛ/ʢʛ, ʪʝʭʥʦʣʦʛʠʠ ʙʝʟ 

ʦʙʨʘʙʦʪʢʠ ï 32 ʤʛ/ʢʛ. ʂ ʧʝʨʠʦʜʫ ʫʙʦʨʢʠ ʫʨʦʞʘʷ ʢʫʣʴʪʫʨʳ ʩʦʜʝʨʞʘʥʠʝ ʧʦʜʚʠʞʥʦʛʦ 

ʬʦʩʬʦʨʘ ʧʦ ʚʩʝʤ ʪʝʭʥʦʣʦʛʠʷʤ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʩʦʢʨʘʪʠʣʦʩʴ ʜʦ ʤʠʥʠʤʘʣʴʥʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ, ʥʦ ʧʨʠ ʵʪʦʤ ʩʦʭʨʘʥʠʣʠʩʴ ʨʘʟʣʠʯʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʦʨʤʳ ʚʥʝʩʝʥʥʳʭ 

ʫʜʦʙʨʝʥʠʡ (ʪʘʙʣʠʮʘ 3). 

 
 ʊʘʙʣʠʮʘ 3 ï ɼʠʥʘʤʠʢʘ ʩʦʜʝʨʞʘʥʠʷ ʧʦʜʚʠʞʥʦʛʦ ʬʦʩʬʦʨʘ (ʤʛ/ʢʛ) ʚ ʩʚʝʪʣʦ-ʢʘʰʪʘʥʦʚʦʡ 

ʙʦʛʘʨʥʦʡ ʧʦʯʚʝ ʚ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ ʣʴʥʘ ʤʘʩʣʠʯʥʦʛʦ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʨʘʟʥʳʭ ʥʦʨʤ ʚʥʝʩʝʥʠʷ 

ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʠ ʩʧʦʩʦʙʦʚ ʦʩʥʦʚʥʦʡ ʦʙʨʘʙʦʪʢʠ (ʩʨʝʜʥʝʝ ʟʘ 2021-2022 ʛʦʜʳ) 

 

ʂʫʣʴʪʫʨʘ 

ʉʧʦʩʦʙʳ ʦʩʥʦʚ-

ʥʦʡ ʦʙʨʘʙʦʪʢʠ 

ʧʦʯʚʳ 

ʅʦʨʤʳ 

ʤʠʥʝʨʘʣʴʥʳʭ 

ʫʜʦʙʨʝʥʠʡ 

ʇʝʨʝʜ 

ʧʦʩʝʚʦʤ 

ʌʘʟʘ 

ʝʣʦʯʢʠ 

ʌʘʟʘ 

ʩʦʟʨʝʚʘʥʠʷ 

ʩʝʤʷʥ 

ʃʝʥ ʤʘʩʣʠʯʥʳʡ 

ʩʦʨʪ 

ʂʘʨʘʙʘʣʳʢʩʢʠʡ 

7 

ʚʩʧʘʰʢʘ 

ʥʘ 20-22 ʩʤ 

N30P30K30 27 31 28 

N60P60K30 30 37 33 

N90P90K30 29 41 37 

ʧʣʦʩʢʦʨʝʟʥʘʷ 

ʦʙʨʘʙʦʪʢʘ 

ʥʘ 10-12 ʩʤ 

N30P30K30 26 32 28 

N60P60K30 24 34 31 

N90P90K30 25 38 35 

ʙʝʟ ʦʙʨʘʙʦʪʢʠ 

N30P30K30 20 23 20 

N60P60K30 22 28 24 

N90P90K30 21 32 27 
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ɺʥʝʩʝʥʠʝ ʧʦʜ ʦʩʥʦʚʥʫʶ ʦʙʨʘʙʦʪʢʫ ʧʦʯʚʳ ʣʴʥʘ ʤʘʩʣʠʯʥʦʛʦ ʭʣʦʨʠʩʪʦʛʦ ʚ ʥʦʨʤʝ K30 

ʦʙʝʩʧʝʯʠʚʘʣʦ ʟʥʘʯʠʪʝʣʴʥʳʝ ʥʘʢʦʧʣʝʥʠʷ ʦʙʤʝʥʥʦʛʦ ʢʘʣʠʷ ʧʝʨʝʜ ʧʦʩʝʚʦʤ ʢʫʣʴʪʫʨʳ ʧʨʠ 

ʤʠʥʠʤʘʣʴʥʦʡ ʪʝʭʥʦʣʦʛʠʠ (355-374 ʤʛ/ʢʛ) ʠ ʥʫʣʝʚʦʡ ʪʝʭʥʦʣʦʛʠʠ (345-381 ʤʛ/ʢʛ) ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʦʪʚʘʣʴʥʦʡ ʪʝʭʥʦʣʦʛʠʝʡ ʦʙʨʘʙʦʪʢʠ (278-321 ʤʛ/ʢʛ) ʚ ʩʨʝʜʥʝʤ ʟʘ 2 ʛʦʜʘ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. ɺ ʬʘʟʝ ʝʣʦʯʢʠ ʥʘʙʣʶʜʘʣʦʩʴ ʩʥʠʞʝʥʠʝ ʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʩ ʥʝʙʦʣʴʰʠʤʠ 

ʨʘʟʣʠʯʠʷʤʠ ʧʦ ʪʝʭʥʦʣʦʛʠʷʤ ʚʦʟʜʝʣʳʚʘʥʠʷ: ʧʨʠ ʦʪʚʘʣʴʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʦʙʨʘʙʦʪʢʠ ʥʘ 23-34 

ʤʛ/ʢʛ, ʤʠʥʠʤʘʣʴʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʦʙʨʘʙʦʪʢʠ ʥʘ 20-35 ʤʛ/ʢʛ, ʥʫʣʝʚʦʡ ʪʝʭʥʦʣʦʛʠʠ ʦʙʨʘʙʦʪʢʠ 

ʧʦʯʚʳ ï 24-31 ʤʛ/ʢʛ (ʪʘʙʣʠʮʘ 4). ɺ ʬʘʟʫ ʧʦʣʥʦʛʦ ʩʦʟʨʝʚʘʥʠʷ ʩʝʤʷʥ ʣʴʥʘ ʤʘʩʣʠʯʥʦʛʦ 

ʩʦʜʝʨʞʘʥʠʝ ʦʙʤʝʥʥʦʛʦ ʢʘʣʠʷ ʫʤʝʥʴʰʠʣʦʩʴ ʠ ʥʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʦʩʪʘʚʘʣʦʩʴ ʥʘ 

ʤʠʥʠʤʘʣʴʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʦʙʨʘʙʦʪʢʠ ï 301-338 ʤʛ/ʢʛ, ʧʦʪʦʤ ʧʨʠ ʥʫʣʝʚʦʡ ʪʝʭʥʦʣʦʛʠʠ 

ʦʙʨʘʙʦʪʢʠ ï 296-329 ʤʛ/ʢʛ ʠ ʩʘʤʦʝ ʥʠʟʢʦʝ ʧʨʠ ʦʪʚʘʣʴʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ï 

233-257 ʤʛ/ʢʛ. 

 
ʊʘʙʣʠʮʘ 4 ï ɼʠʥʘʤʠʢʘ ʩʦʜʝʨʞʘʥʠʷ ʦʙʤʝʥʥʦʛʦ ʢʘʣʠʷ (ʤʛ/ʢʛ) ʚ ʩʚʝʪʣʦ-ʢʘʰʪʘʥʦʚʦʡ 

ʙʦʛʘʨʥʦʡ ʧʦʯʚʝ ʚ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ ʣʴʥʘ ʤʘʩʣʠʯʥʦʛʦ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʨʘʟʥʳʭ ʥʦʨʤ ʚʥʝʩʝʥʠʷ 

ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʠ ʩʧʦʩʦʙʦʚ ʦʩʥʦʚʥʦʡ ʦʙʨʘʙʦʪʢʠ (ʩʨʝʜʥʝʝ ʟʘ 3021-2022 ʛʦʜʳ) 

 

ʂʫʣʴʪʫʨʘ 
ʉʧʦʩʦʙʳ ʦʩʥʦʚʥʦʡ 

ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ 

ʅʦʨʤʳ ʤʠʥʝʨʘʣʴ-

ʥʳʭ ʫʜʦʙʨʝʥʠʡ 

ʇʝʨʝʜ 

ʧʦʩʝʚʦʤ 

ʌʘʟʘ 

ʝʣʦʯʢʠ 

ʌʘʟʘ ʩʦʟʨʝ-

ʚʘʥʠʷ ʩʝʤʷʥ 

ʃʝʥ 

ʤʘʩʣʠʯʥʳʡ 

ʩʦʨʪ 

ʂʘʨʘʙʘʣʳʢʩʢ

ʠʡ 7 

ʚʩʧʘʰʢʘ 

N30P30K30 289 266 233 

N60P60K30 321 287 257 

N90P90K30 278 250 244 

ʧʣʦʩʢʦʨʝʟʥʘʷ 

ʦʙʨʘʙʦʪʢʘ 

ʥʘ 10-12 ʩʤ 

N30P30K30 366 331 301 

N60P60K30 355 327 305 

N90P90K30 374 354 338 

ʙʝʟ ʦʙʨʘʙʦʪʢʠ 

N30P30K30 345 321 296 

N60P60K30 354 323 302 

N90P90K30 381 355 329 

 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʦʨʤʳ 

ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ N60P60K30 ʚ ʪʝʭʥʦʣʦʛʠʠ ʩ ʤʠʥʠʤʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʦʡ ʧʦʯʚʳ 

ʦʙʝʩʧʝʯʠʚʘʣʦ ʥʘʠʙʦʣʴʰʫʶ ʫʨʦʞʘʡʥʦʩʪʴ ʤʘʩʣʠʯʥʦʡ ʢʫʣʴʪʫʨʳ ʩʦʨʪʘ ʂʘʨʘʙʘʣʳʢʩʢʠʡ 7, ʛʜʝ 

ʦʥʘ ʩʦʩʪʘʚʠʣʘ 5,1 ʮ/ʛʘ ʠ ʙʳʣʘ ʚʳʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʪʚʘʣʴʥʦʡ ʠ ʥʫʣʝʚʦʡ ʪʝʭʥʦʣʦʛʠʝʡ ʥʘ 

0,5 ʮ/ʛʘ ʠ 2,2 ʮ/ʛʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʋʚʝʣʠʯʝʥʠʝ ʥʦʨʤʳ ʫʜʦʙʨʝʥʠʡ ʜʦ N90P90K30 ʥʝ 

ʧʨʠʚʦʜʠʣʦ ʢ ʧʦʚʳʰʝʥʠʶ ʫʨʦʞʘʡʥʦʩʪʠ ʜʘʥʥʦʡ ʢʫʣʴʪʫʨʳ ʠ ʙʳʣʘ ʤʝʥʴʰʝ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʥʦʨʤʳ N60P60K30 ʥʘ ʦʪʚʘʣʴʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʥʘ 0,7 ʮ/ʛʘ, ʥʘ ʤʠʥʠʤʘʣʴʥʦʡ 

ʪʝʭʥʦʣʦʛʠʠ ʦʙʨʘʙʦʪʢʠ ʥʘ 1,1 ʮ/ʛʘ, ʥʫʣʝʚʦʡ ʪʝʭʥʦʣʦʛʠʠ ʦʙʨʘʙʦʪʢʠ ï 0,1 ʮ/ʛʘ.  

 
ʊʘʙʣʠʮʘ 5 ï ʋʨʦʞʘʡʥʦʩʪʴ ʣʴʥʘ ʤʘʩʣʠʯʥʦʛʦ ʩʦʨʪʘ ʂʘʨʘʙʘʣʳʢʩʢʠʡ 7 ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ 

ʩʠʩʪʝʤ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʠ ʩʧʦʩʦʙʦʚ ʦʩʥʦʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ, (ʩʨʝʜʥʝʝ ʟʘ 2021-2022 

ʛʦʜʳ) 
 

ʂʫʣʴʪʫʨʘ 
ʉʧʦʩʦʙʳ ʦʩʥʦʚʥʦʡ 

ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ 

ʋʨʦʞʘʡʥʦʩʪʴ, ʮ/ʛʘ ʌʦʥ NPK ʇʨʠʙʘʚʢʘ ʌʦʥ NPK 

N30P30K30 N60P60K30 N90P90K30 N60P60K30 N90P90K30 

ʃʝʥ 

ʤʘʩʣʠʯʥʳʡ 

ʩʦʨʪ 

ʂʘʨʘʙʘʣʳʢ-

ʩʢʠʡ 7 

ʚʩʧʘʰʢʘ ʥʘ 20-22 

ʩʤ 
3,7 4,6 3,9 0,9 0,2 

ʧʣʦʩʢʦʨʝʟʥʘʷ 

ʦʙʨʘʙʦʪʢʘ ʥʘ 10-12 

ʩʤ 

3,8 5,1 4,0 1,2 0,3 

ʙʝʟ ʦʙʨʘʙʦʪʢʠ 2,7 2,9 2,8 0,2 0,3 

                   ʅʉʈ05 (ʌʘʢʪʦʨ ɸ ï ʦʙʨʘʙʦʪʢʘ ʧʦʯʚʳ) ï 0,18   

ʅʉʈ05 (ʌʘʢʪʦʨ ɺ ï ʤʠʥʝʨʘʣʴʥʳʝ ʫʜʦʙʨʝʥʠʷ) ï 0,23   

                   ʅʉʈ05 (ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʬʘʢʪʦʨʦʚ ɸ ʠ ɺ) ï 0,33   
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ʄʠʥʠʤʘʣʴʥʳʡ ʫʨʦʚʝʥʴ ʫʨʦʞʘʡʥʦʩʪʠ ʩʝʤʷʥ ʣʴʥʘ ʤʘʩʣʠʯʥʦʛʦ ʙʳʣ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʥʠʟʢʦʡ ʥʦʨʤʳ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ N30P30K30 ʠ ʩ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʧʨʠ ʤʠʥʠʤʘʣʴʥʦʡ 

ʪʝʭʥʦʣʦʛʠʠ - 3,8 ʮ/ʛʘ, ʟʘʪʝʤ ʥʘ ʦʪʚʘʣʴʥʦʡ ʪʝʭʥʦʣʦʛʠʠ - 3,7 ʮ/ʛʘ ʠ ʥʠʞʝ ʧʨʠ ʥʫʣʝʚʦʡ 

ʪʝʭʥʦʣʦʛʠʠ - 2,7 ʮ/ʛʘ (ʪʘʙʣʠʮʘ 5). 

ʄʠʥʝʨʘʣʴʥʳʝ ʫʜʦʙʨʝʥʠʷ ʦʢʘʟʘʣʠ ʦʧʨʝʜʝʣʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ 

ʢʘʯʝʩʪ-ʚʘ ʩʝʤʷʥ ʣʴʥʘ ʤʘʩʣʠʯʥʦʛʦ ʩʦʨʪʘ ʂʘʨʘʙʘʣʳʢʩʢʠʡ 7. ʇʨʠ ʚʥʝʩʝʥʠʠ ʥʠʟʢʦʡ ʥʦʨʤʳ 

N30P30K30 ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʩʦʜʝʨʞʘʥʠʝ ʧʨʦʪʝʠʥʘ ʠ ʞʠʨʘ ʙʳʣʦ ʥʘʠʤʝʥʴʰʠʤʠ ʠ 

ʩʦʩʪʘʚʠʣʦ ʧʨʠ ʦʪʚʘʣʴʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʦʙʨʘʙʦʪʢʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 34,2% ʠ 37,7%, ʧʨʠ 

ʤʠʥʠʤʘʣʴʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʦʙʨʘʙʦʪʢʠ ï 34,7% ʠ 40,1%, ʥʫʣʝʚʦʡ ʪʝʭʥʦʣʦʛʠʠ ʦʙʨʘʙʦʪʢʠ 

ʧʦʯʚʳ ï 34,3% ʠ 39,1% ʚ ʩʨʝʜʥʝʤ ʟʘ 2 ʛʦʜʘ ʠʩʩʣʝʜʦʚʘʥʠʡ (ʪʘʙʣʠʮʘ 6). ʇʨʠ ʚʦʟʜʝʣʳʚʘʥʠʠ 

ʜʘʥʥʦʡ ʢʫʣʴʪʫʨʳ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʨʝʜʥʝʡ ʥʦʨʤʳ ʫʜʦʙʨʝʥʠʡ N60P60K30 ʦʪʤʝʯʘʣʦʩʴ 

ʧʦʚʳʰʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʧʨʦʪʝʠʥʘ ʠ ʞʠʨʘ ʧʨʠ ʦʪʚʘʣʴʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʦʙʨʘʙʦʪʢʠ ʥʘ 0,2% ʠ 

0,9%, ʤʠʥʠʤʘʣʴʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʦʙʨʘʙʦʪʢʠ ʥʘ 0,9% ʠ 0,6%, ʚ ʥʫʣʝʚʦʡ ʪʝʭʥʦʣʦʛʠʠ 

ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ï 0,3% ʠ 0,8% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

 
ʊʘʙʣʠʮʘ 6 ï ʊʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʢʘʯʝʩʪʚʦ ʩʝʤʷʥ ʣʴʥʘ ʤʘʩʣʠʯʥʦʛʦ ʩʦʨʪʘ ʂʘʨʘʙʘʣʳʢʩʢʠʡ 

7 ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʨʘʟʥʳʭ ʥʦʨʤ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʠ ʩʧʦʩʦʙʦʚ ʦʩʥʦʚʥʦʡ ʦʙʨʘʙʦʪʢʠ 

ʧʦʯʚʳ (ʩʨʝʜʥʝʝ ʟʘ 2021-2022 ʛʦʜʳ) 
 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʚʳʰʝʥʥʦʡ ʥʦʨʤʳ N90P90K30 ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʚʦʟʨʘʩʪʘʥʠʶ ʢʦʣʠ-

ʯʝʩʪʚʘ ʧʨʦʪʝʠʥʘ ʠ ʫʤʝʥʴʰʝʥʠʶ ʩʦʜʝʨʞʘʥʠʷ ʞʠʨʘ ʚ ʩʝʤʝʥʘʭ ʣʴʥʘ ʤʘʩʣʠʯʥʦʛʦ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʥʦʨʤʦʡ N60P60K30 ʚ ʪʝʭʥʦʣʦʛʠʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʪʝʭʥʦʣʦʛʠʠ ʚʩʧʘʰʢʠ ʥʘ 0,5% 

ʠ 0,4%, ʪʝʭʥʦʣʦʛʠʠ ʩ ʤʝʣʢʦʡ ʧʣʦʩʢʦʨʝʟʥʦʡ ʦʙʨʘʙʦʪʢʦʡ ʥʘ 0,4% ʠ 0,3%, ʪʝʭʥʦʣʦʛʠʠ ʩ 

ʥʝʦʙʨʘʙʦʪʘʥʥʦʡ ʧʦʯʚʦʡ ï 0,5% ʠ 0,4% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ɺʳʚʦʜʳ. 1. ʄʘʢʩʠʤʘʣʴʥʳʝ ʩʦʜʝʨʞʘʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʡ ʚʣʘʛʠ ʚ ʧʦʯʚʝ ʚ ʤʝʪʨʦʚʦʤ 

ʩʣʦʝ ʚ ʪʝʯʝʥʠʠ ʚʝʛʝʪʘʮʠʠ ʣʴʥʘ ʤʘʩʣʠʯʥʦʛʦ ʦʪʤʝʯʘʣʦʩʴ ʚ ʪʝʭʥʦʣʦʛʠʷʭ ʩ ʥʝʦʙʨʘʙʦʪʘʥʥʦʡ 

ʧʦʯʚʦʡ ʠ ʠʟʤʝʥʷʣʘʩʴ ʚ ʠʥʪʝʨʚʘʣʝ 61,1-187,5 ʤʤ ʚ ʩʨʝʜʥʝʤ ʟʘ 2 ʛʦʜʘ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɺ ʢʦʥʮʝ 

ʚʝʛʝʪʘʮʠʠ ʢʫʣʴʪʫʨʳ ʥʘʠʤʝʥʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʯʚʝʥʥʦʡ ʚʣʘʛʠ ʥʘʙʣʶʜʘʣʦʩʴ ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʦʪʚʘʣʴʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʦʙʨʘʙʦʪʢʠ ʠ ʙʳʣʘ ʤʝʥʴʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʤʠʥʠʤʘʣʴʥʦʡ ʪʝʭʥʦʣʦʛʠʝʡ ʦʙʨʘʙʦʪʢʠ ʥʘ 0,1-8,2 ʤʤ ʠ ʩ ʥʫʣʝʚʦʡ ʪʝʭʥʦʣʦʛʠʝʡ ʦʙʨʘʙʦʪʢʠ 

ʧʦʯʚʳ ʥʘ 10,5-17,7 ʤʤ. 

2. ʅʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʚ ʧʦʯʚʝ ʥʠʪʨʘʪʥʦʛʦ ʘʟʦʪʘ ʦʙʨʘʟʦʚʘʣʦʩʴ ʢ ʫʙʦʨʢʝ ʫʨʦʞʘʷ 

ʣʴʥʘ ʤʘʩʣʠʯʥʦʛʦ ʧʨʠ ʚʥʝʩʝʥʠʠ ʧʦʚʳʰʝʥʥʦʡ N90P90K30 ʥʦʨʤʳ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʨʝʜʥʝʡ N60P60K30 ʠ ʥʠʟʢʦʡ N30P30K30 ʠ ʩʦʩʪʘʚʠʣʦ ʧʨʠ ʦʪʚʘʣʴʥʦʡ ʪʝʭʥʦʣʦʛʠʠ 

ʦʙʨʘʙʦʪʢʠ 66 ʤʛ/ʢʛ, ʤʠʥʠʤʘʣʴʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʦʙʨʘʙʦʪʢʠ ï 74 ʤʛ/ʢʛ, ʥʫʣʝʚʦʡ ʪʝʭʥʦʣʦʛʠʠ 

ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ï 60 ʤʛ/ʢʛ, ʯʪʦ ʩʚʷʟʘʥʦ ʩʦ ʩʣʦʞʠʚʰʠʤʠʩʷ ʙʣʘʛʦʧʨʠʷʪʥʳʤʠ ʧʦʛʦʜʥʳʤʠ 

ʫʩʣʦʚʠʷʤʠ ʜʣʷ ʧʨʦʭʦʞʜʝʥʠʷ ʧʨʦʮʝʩʩʦʚ ʥʠʪʨʠʬʠʢʘʮʠʠ ʠ ʧʨʝʢʨʘʱʝʥʠʝʤ ʧʦʪʨʝʙʣʝʥʠʷ 

ʚʦʟʜʝʣʳʚʘʝʤʦʡ ʢʫʣʴʪʫʨʦʡ. 

3. ɺʥʝʩʝʥʠʝ ʧʦʚʳʰʝʥʥʦʡ ʥʦʨʤʳ ʬʦʩʬʦʨʥʦʛʦ ʫʜʦʙʨʝʥʠʷ P90 ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ 

ʧʦʩʝʚʦʤ ʣʴʥʘ ʤʘʩʣʠʯʥʦʛʦ ʦʙʝʩʧʝʯʠʚʘʣʦ ʚ ʬʘʟʫ ʝʣʦʯʢʠ ʤʘʢʩʠʤʘʣʴʥʳʝ ʩʦʜʝʨʞʘʥʠʷ 

ʧʦʜʚʠʞʥʦʛʦ ʬʦʩʬʦʨʘ ʚ ʧʦʯʚʝ ʧʦ ʪʝʭʥʦʣʦʛʠʠ ʦʪʚʘʣʴʥʦʡ ʚʩʧʘʰʢʠ ʜʦ 41 ʤʛ/ʢʛ ʠ ʙʳʣʦ 

ʙʦʣʴʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʝʭʥʦʣʦʛʠʷʤʠ ʤʝʣʢʦʡ ʧʣʦʩʢʦʨʝʟʥʦʡ ʦʙʨʘʙʦʪʢʠ ʠ ʙʝʟ ʦʩʥʦʚʥʦʡ 

ʂʫʣʴʪʫʨʘ ʆʙʨʘʙʦʪʢʠ ʧʦʯʚʳ 
ʅʦʨʤʳ ʤʠʥʝʨʘʣʴʥʳʭ 

ʫʜʦʙʨʝʥʠʡ 

ʇʨʦʪʝʠʥ, % ɾʠʨ, % 

ʉʨʝʜʥʝʝ ʉʨʝʜʥʝʝ 

ʃʝʥ ʤʘʩʣʠʯʥʳʡ 

ʩʦʨʪ 

ʂʘʨʘʙʘʣʳʢʩʢʠʡ 

7 

ʚʩʧʘʰʢʘ ʥʘ 20-22 

ʩʤ 

N30P30K30  34,2 37,7 

N60P60K30 34,4 38,6 

N90P90K30 34,9 38,2 

ʧʣʦʩʢʦʨʝʟʥʘʷ 

ʦʙʨʘʙʦʪʢʘ ʥʘ 10-12 

ʩʤ 

N30P30K30  34,7 40,1 

N60P60K30 35,6 40,7 

N90P90K30 36,0 40.4 

ɹʝʟ ʦʙʨʘʙʦʪʢʠ 

N30P30K30  34,3 39,1 

N60P60K30 34,6 39,9 

N90P90K30 35,1 39,5 
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ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʥʘ 3 ʤʛ/ʢʛ ʠ 9 ʤʛ/ʢʛ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

4. ʇʨʠʤʝʥʝʥʠʝ ʢʘʣʠʡʥʦʛʦ ʫʜʦʙʨʝʥʠʷ ʚ ʥʦʨʤʝ K30 ʧʦʜ ʦʩʥʦʚʥʫʶ ʦʙʨʘʙʦʪʢʫ ʧʦʯʚʳ 

ʣʴʥʘ ʤʘʩʣʠʯʥʦʛʦ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʥʘʠʙʦʣʴʰʠʤ ʥʘʢʦʧʣʝʥʠʷʤ ʦʙʤʝʥʥʦʛʦ ʢʘʣʠʷ ʚ ʧʦʯʚʝ 

ʧʝʨʝʜ ʧʦʩʝʚʦʤ ʢʫʣʴʪʫʨʳ ʠ ʩʦʩʪʘʚʠʣʦ ʧʨʠ ʦʪʚʘʣʴʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʦʙʨʘʙʦʪʢʠ 278-321 ʤʛ/ʢʛ, 

ʧʨʠ ʤʠʥʠʤʘʣʴʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʦʙʨʘʙʦʪʢʠ ï 355-374 ʤʛ/ʢʛ, ʥʫʣʝʚʦʡ ʪʝʭʥʦʣʦʛʠʠ ʦʙʨʘʙʦʪʢʠ ï 

345-381 ʤʛ/ʢʛ. ʆʪ ʧʝʨʠʦʜʘ ʧʦʩʝʚʘ ʢ ʢʦʥʮʫ ʚʝʛʝʪʘʮʠʠ ʢʫʣʴʪʫʨʳ ʦʪʤʝʯʘʣʦʩʴ ʨʘʟʣʠʯʥʦʝ 

ʩʥʠʞʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʦʙʤʝʥʥʦʛʦ ʢʘʣʠʷ ʧʨʠ ʚʦʟʜʝʣʳʚʘʥʠʠ ʧʦ ʪʝʭʥʦʣʦʛʠʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʦʪʚʘʣʴʥʦʡ ʚʩʧʘʰʢʠ ʥʘ 24-62 ʤʛ/ʢʛ, ʪʝʭʥʦʣʦʛʠʠ ʩ ʤʠʥʠʤʘʣʴʥʦʡ ʧʣʦʩʢʦʨʝʟʥʦʡ ʦʙʨʘʙʦʪʢʦʡ 

ʥʘ 36-65 ʤʛ/ʢʛ, ʪʝʭʥʦʣʦʛʠʠ ʩ ʥʝʦʙʨʘʙʦʪʘʥʥʦʡ ʧʦʯʚʦʡ ʥʘ 49-52 ʤʛ/ʢʛ. 

5. ʄʘʢʩʠʤʘʣʴʥʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʣʴʥʘ ʤʘʩʣʠʯʥʦʛʦ ʩʦʨʪʘ ʂʘʨʘʙʘʣʳʢʩʢʠʡ 7 ʜʦʩʪʠʛʥʫʪʘ 

ʩ ʚʥʝʩʝʥʠʝʤ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʚ ʥʦʨʤʝ N60P60K30 ʧʦ ʪʝʭʥʦʣʦʛʠʠ ʩ ʤʝʣʢʦʡ 

ʧʣʦʩʢʦʨʝʟʥʦʡ ʦʙʨʘʙʦʪʢʦʡ ʚ ʩʨʝʜʥʝʤ ʟʘ 2 ʛʦʜʘ ʠʩʩʣʝʜʦʚʘʥʠʡ 5,1 ʮ/ʛʘ, ʘ ʚ ʪʝʭʥʦʣʦʛʠʷʭ ʩ 

ʦʪʚʘʣʴʥʦʡ ʠ ʥʫʣʝʚʦʡ ʦʙʨʘʙʦʪʢʘʤʠ ʧʦʯʚʳ ʦʥʘ ʙʳʣʘ ʤʝʥʴʰʝ ʠ ʩʦʩʪʘʚʠʣʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 4,6 

ʮ/ʛʘ ʠ 2,9 ʮ/ʛʘ. ʇʦʚʳʰʝʥʠʝ ʥʦʨʤʳ ʫʜʦʙʨʝʥʠʷ ʜʦ N90P90K30 ʥʝ ʧʨʠʚʦʜʠʣʦ ʢ ʫʚʝʣʠʯʝʥʠʶ 

ʫʨʦʞʘʡʥʦʩʪʠ ʜʘʥʥʦʛʦ ʩʦʨʪʘ ʧʦ ʚʩʝʤ ʪʝʭʥʦʣʦʛʠʷʤ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ. 

6. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʥʦʨʤʳ N90P90K30 ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ 

ʬʦʨʤʠʨʦʚʘʥʠʶ ʩʝʤʷʥ ʣʴʥʘ ʤʘʩʣʠʯʥʦʛʦ ʚʳʰʝʫʢʘʟʘʥʥʦʛʦ ʩʦʨʪʘ ʩ ʥʘʠʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ 

ʧʨʦʪʝʠʥʘ ʧʦ ʚʩʝʤ ʪʝʭʥʦʣʦʛʠʷʤ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ (34,7-36,0%) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʦʨʤʘʤʠ 

ʫʜʦʙʨʝʥʠʡ N30P30K30 ʠ N60P60K30, ʘ ʧʨʠʤʝʥʝʥʠʝ ʫʜʦʙʨʝʥʠʡ ʜʦ ʥʦʨʤʳ N60P60K30 

ʦʙʝʩʧʝʯʠʚʘʣʘ ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʞʠʨʘ (38,6-40,4%) ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʥʦʨʤʘʤ N30P30K30 ʠ 

N90P90K30. 

ɹʣʘʛʦʜʘʨʥʦʩʪʴ. ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ ʇʨʦʛʨʘʤʤʥʦ-ʮʝʣʝʚʦʛʦ 

ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʄʉʍ ʈʂ ʧʦ ʙʶʜʞʝʪʥʦʡ ʧʨʦʛʨʘʤʤʝ 267,  ɺR10764908 çʈʘʟʨʘʙʦʪʘʪʴ 

ʩʠʩʪʝʤʫ ʟʝʤʣʝʜʝʣʠʷ ʚʦʟʜʝʣʳʚʘʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ (ʟʝʨʥʦʚʳʭ, 

ʟʝʨʥʦʙʦʙʦʚʳʭ, ʤʘʩʣʠʯʥʳʭ ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʢʫʣʴʪʫʨ) ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʵʣʝʤʝʥʪʦʚ ʪʝʭʥʦʣʦʛʠʠ 

ʚʦʟʜʝʣʳʚʘʥʠʷ, ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʛʦ ʧʠʪʘʥʠʷ, ʩʨʝʜʩʪʚ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ ʠ ʪʝʭʥʠʢʠ ʜʣʷ 

ʨʝʥʪʘʙʝʣʴʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘ ʦʩʥʦʚʝ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʟʣʠʯʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʚʦʟʜʝʣʳʚʘʥʠʷ ʜʣʷ ʨʝʛʠʦʥʦʚ ʂʘʟʘʭʩʪʘʥʘè (2021-2023 ʛʛ). 
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ɸʰʠʤʦʚʘ ɾ.ɸ., ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ סʳʣʳʤʜʘʨʳʥʳש ʤʘʛʠʩʪʨʽ 

ʉʘʙʳʨʙʘʝʚ ɻ.ɹ., ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ סʳʣʳʤʜʘʨʳʥʳש ʤʘʛʠʩʪʨʽ 

 

ϧʘʟʘϨ ʝʛʽʥʰʽʣʽʢ ʞϸʥʝ Ϻʩʽʤʜʽʢ ʰʘʨʫʘʰʳʣʳϤʳ Ϥʳʣʳʤʠ-ʟʝʨʪʪʝʫ ʠʥʩʪʠʪʫʪʳ 

ɸʣʤʘʣʳʙʘϨ ʢʝʥʪʽ, ϧʘʨʘʩʘʡ ʘʫʜʘʥʳ, ɸʣʤʘʪʳ ʦʙʣʳʩʳ, ϧʘʟʘϨʩʪʘʥ 

 

ɸשʜʘʪʧʘ. ɿʝʨʪʪʝʫʜʽש ʤʘץʩʘʪʳ ï ʪᴅʣʽʤ ʞʘסʜʘʡʜʘ ʤʘʡʣʳ ʟʳסʳʨ ʪץײʳʤʳʥʳש ᴇʥʽʤʜʽʣʽʛʽ ʤʝʥ 

ʩʘʧʘʩʳʥʘ ʥʝʛʽʟʛʽ ᴇשʜʝʫʜʽש ᴅʨʪװʨʣʽ ᴅʜʽʩʪʝʨʽʥ ץʦʣʜʘʥʫ ʢʝʟʽʥʜʝ ʤʠʥʝʨʘʣʜʳ ʪʳשʘʡʪץʳʰʪʘʨʜʳש ᴅʨʪװʨʣʽ 

ʥʦʨʤʘʣʘʨʳʥ ʝʥʛʽʟʫʜʽש ʪʠʽʤʜʽʣʽʛʽʥ ʘʥʳץʪʘʫ. נʳʣʳʤʠ-ʟʝʨʪʪʝʫ ʞײʤʳʩʳ ʢᴇʣʝʤʽ 5,5 ʛʘ פʘʟʘץ ʝʛʽʥʰʽʣʽʢ 

ʞᴅʥʝ ᴇʩʽʤʜʽʢ ʰʘʨʫʘʰʳʣʳסʳ סʳʣʳʤʠ-ʟʝʨʪʪʝʫ ʠʥʩʪʠʪʫʪʳʥʳש çʊʦʧʳʨʘץʪʘʥʫ ʞᴅʥʝ ʘʛʨʦʭʠʤʠʷè 

ʟʝʨʪʭʘʥʘʩʳʥʳש ʜʘʣʘʣʳץ ʩʪʘʮʠʦʥʘʨʣʳץ ʪᴅʞʽʨʠʙʝʩʽʥʜʝ ʦʨʳʥʜʘʣʜʳ. 2021-2022 ʞʳʣʜʘʨ ʢʝʟʝשʽʥʜʝ 

ʤʘʡʣʳ ʟʳסʳʨ ᴇʩʽʨʫʜʽש ʢᴇʧ ʬʘʢʪʦʨʣʳ ʜʘʣʘʣʳץ ʪᴅʞʽʨʠʙʝʩʽ ʪʦʧʳʨʘץʪʳ ʥʝʛʽʟʛʽ ᴇשʜʝʫʜʽש ᴅʨʪװʨʣʽ 

ᴅʜʽʩʪʝʨʽʥ ץʦʣʜʘʥʫʜʳ ץʘʤʪʠʜʳ: 20-22 ʩʤ ʪʝʨʝשʜʽʢʢʝ ʘʫʜʘʨʘ ʞʳʨʪʫ, 10-12 ʩʤ-ʛʝ ʞʝשʽʣ ʩʳʜʳʨʘ ᴇשʜʝʫ 

ʞᴅʥʝ ʥᴇʣʜʽʢ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʘ ʤʠʥʝʨʘʣʜʳ ʪʳשʘʡʪץʳʰʪʘʨʜʳש ᴅʨʪװʨʣʽ N30P30K30, N60P60K30, N90P90K30 

ʥʦʨʤʘʣʘʨʳʥ ʝʥʛʽʟʝ ʦʪʳʨʳʧ ᴇשʜʝʫ. ʄʘʡʣʳ ʟʳסʳʨʜʳ ᴇʩʽʨʫ ʢʝʟʽʥʜʝ ʪʦʧʳʨʘץʪʳ ᴇשʜʝʫʜʽש ʥᴇʣʜʽʢ 

ʪʝʭʥʦʣʦʛʠʷʩʳ ʙʦʡʳʥʰʘ ʙװʢʽʣ ʚʝʛʝʪʘʮʠʷ ʢʝʟʝשʽʥʜʝ ʳʣסʘʣʤʝʥ ʞʘץʩʳ ץʘʤʪʘʤʘʩʳʟ ʝʪʽʣʽʧ 187,5-61,1 

ʤʤ, ʘʣ ʘʫʜʘʨʘ ʞʳʨʪʫ ʤʝʥ ʤʠʥʠʤʘʣʜʳ ᴇשʜʝʫ ʪʝʭʥʦʣʦʛʠʷʩʳʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ ï ʪʠʽʩʽʥʰʝ 177,5-47,2 

ʤʤ ʞᴅʥʝ 172,1-50,7 ʤʤ ץʘʤʪʘʤʘʩʳʟ ʝʪʽʣʜʽ. ʄʘʡʣʳ ʟʳסʳʨʜʳ ʞʠʥʘʫסʘ N90 ʘʟʦʪʪʳ ʪʳשʘʡʪץʳʰʪʳש 

ʞʦסʘʨʳ ʥʦʨʤʘʩʳʥ ʝʥʛʽʟʛʝʥ ʢʝʟʜʝ 66 ʤʛ/ʢʛ ï סʘ ʜʝʡʽʥ ʘʫʜʘʨʘ ʞʳʨʪʫʜʘ, ʤʠʥʠʤʘʣʜʳ ᴇשʜʝʫ 

ʪʝʭʥʦʣʦʛʠʷʜʘ ï 74 ʤʛ/ʢʛ-סʘ ʜʝʡʽʥ, ʥᴇʣʜʽʢ ʪʝʭʥʦʣʦʛʠʷʜʘ - 60 ʤʛ/ʢʛ-סʘ ʜʝʡʽʥ ʪʦʧʳʨʘץʪʘ ʥʠʪʨʘʪʪʳ 

ʘʟʦʪʪʳש ʝש ʢᴇʧ ʞʠʥʘʣʫʳ ʙʘʡץʘʣʜʳ. ɿʳסʳʨ ʪץײʳʤʳʥ ʩʝʙʫ ʢʝʟʽʥʜʝ ʘʤʤʦʬʦʩ ʈ90-ʥʳש ʞʦסʘʨʳ 

ʤᴇʣʰʝʨʽʥ ʝʥʛʽʟʫ ʰʳʨʰʘ ʬʘʟʘʩʳʥʜʘ ʞʳʣʞʳʤʘʣʳ ʬʦʩʬʦʨʜʳש ʤʘʢʩʠʤʘʣʜʳ ʤᴇʣʰʝʨʽʥ ץʘʤʪʘʤʘʩʳʟ 

ʝʪʪʽ, ʩᴅʡʢʝʩʽʥʰʝ 38 ʤʛ/ʢʛ ʞᴅʥʝ 32 ʤʛ/ʢʛ ʤʠʥʠʤʘʣʜʳ ʞᴅʥʝ ʥᴇʣʜʽʢ ᴇשʜʝʫ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʤʝʥ 

ʩʘʣʳʩʪʳʨסʘʥʜʘ ʘʫʜʘʨʘ ʞʳʨʪʫ ʪʝʭʥʦʣʦʛʠʷʩʳʥʜʘ (41 ʤʛ/ʢʛ) ʙʦʣʳʧ ʞʦסʘʨʳ ʢᴇʨʩʝʪʪʽ. ʍʣʦʨʣʳ ʢʘʣʠʡ 

 ʦʣʜʘʥʫ ʢʝʟʽʥʜʝ ʘʫʜʘʨʘ ʞʳʨʪʫ ʪʝʭʥʦʣʦʛʠʷʩʳʥʜʘ 278-321ץ ʜʝʫʜʝשʜʘʡʜʘ K30 ʥʝʛʽʟʛʽ ᴇסʘʣʳʧʪʳ ʞʘץ

ʤʛ/ʢʛ, ʤʠʥʠʤʘʣʜʳ ᴇשʜʝʫ ʪʝʭʥʦʣʦʛʠʷʩʳʥʜʘ 355-374 ʤʛ/ʢʛ ʘʨʘʣʳסʳʥʜʘ, ʥᴇʣʜʽʢ ʪʝʭʥʦʣʦʛʠʷʜʘ 345-381 

ʤʛ/ʢʛ ײץʨʘʧ ʤʘʡʣʳ ʟʳסʳʨʜʳ ʝʛʫ ʘʣʜʳʥʜʘ ʘʣʤʘʩʧʘʣʳ  ʢʘʣʠʡ ײץʨʘʤʳʥʳש ʞʦסʘʨʳʣʘʫʳʥʘ ʳץʧʘʣ ʝʪʪʽ. 

ʊʦʧʳʨʘץץʘ N60P60K30 ʝʥʛʽʟʛʝʥʜʝ ʤʠʥʠʤʘʣʜʳ ʪʝʭʥʦʣʦʛʠʷʜʘ ʤʘʡʣʳ ʟʳסʳʨʜʳש ʝש ʞʦסʘʨʳ ᴇʥʽʤʜʽʣʽʛʽʥ 

 .ʨʘʜʳײץ ʟʝʨʪʪʝʫʜʝ  ï 5,1 ʮ/ʛʘ ץʘʨʘʙʘʣʳʢʩʢʘʷ 7 ʩʦʨʪʥʳ ʦʨʪʘʰʘ 2 ʞʳʣʜʳפ ʘʤʪʘʤʘʩʳʟ ʝʪʽʧץ

ʊʽʨʝʢ ʩᴇʟʜʝʨ: ʤʘʡʣʳ ʟʳסʳʨ, ʤʠʥʝʨʘʣʜʳ ʪʳשʘʡʪץʳʰʪʘʨ, ʘʫʜʘʨʘ ʞʳʨʪʫ, ʩʳʜʳʨʘ ᴇשʜʝʫ, 

ʥᴇʣʜʽʢ ᴇשʜʝʫ. 
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Annotation. The purpose of the research is to establish the effectiveness of applying various 

norms of mineral fertilizers when using different methods of basic processing for oilseed flax on the yield 

and quality of seeds in rainïfed conditions. The research work was carried out on the stationary field 

experience of the Laboratory of Soil Science and Agrochemistry of the Kazakh Research Institute of 

Agriculture and Crop Production with an area of 5.5 hectares. The field multifactorial experience with the 
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cultivation of oilseed flax in the period 2021-2022 includes the use of various methods of basic tillage: 

dump plowing to a depth of 20-22 cm, shallow flat-cut processing by 10-12 cm, zero processing with the 

introduction of different norms of mineral fertilizers for them: N30P30K30, N60P60K30, N90P90K30. 

When cultivating oilseed flax using zero tillage technology, the best moisture supply was provided during 

the entire vegetation period of 187.5-61.1 mm compared to the dump and minimum tillage technology ï 

177.5-47.2 mm and 172.1-50.7 mm, respectively. By the harvest of oilseed flax, the greatest 

accumulations of nitrate nitrogen in the soil were noted when applying an increased rate of nitrogen 

fertilizer N90 on dump tillage technology up to 66 mg/kg, minimum processing technology ï 74 mg/kg, 

zero processing technology ï 60 mg/kg. The introduction of an increased norm of ammophos P90 during 

the sowing of oilseed flax provided the maximum amount of mobile phosphorus in the herringbone phase 

in the technology with dump tillage (41 mg/kg) compared with technologies with minimal and zero 

treatments of 38 mg/kg and 32 mg/kg, respectively. The use of potassium chloride in the K30 norm for 

basic tillage contributed to the greatest increase in the content of exchangeable potassium before sowing 

oilseed flax with dump processing technology in the range of 278-321 mg/kg, minimum processing 

technology in the range of 355-374 mg/kg, zero technology ï 345-381 mg/kg. Minimum tillage 

technology with the introduction of N60P60K30 provided the highest yield of oilseed flax varieties 

Karabalyksky 7 on average for 2 years of research ï 5.1 c / ha. 

Keywords: oilseed flax, mineral fertilizers, plowing, flat-cut processing, zero processing. 
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1ʉ.ʉʝʡʬʫʣʣʠʥ ʘʪʳʥʜʘϤʳ ϧʘʟʘϨ ʘʛʨʦʪʝʭʥʠʢʘʣʳϨ ʟʝʨʪʪʝʫ ʫʥʠʚʝʨʩʠʪʝʪʽ, ɸʩʪʘʥʘ Ϩ., ϧʘʟʘϨʩʪʘʥ 

2ɸϨʪϺʙʝ ʘʫʳʣ ʰʘʨʫʘʰʳʣʳϤʳ ʪϸʞʽʨʠʙʝ ʩʪʘʥʮʠʷʩʳ, ɸϨʪϺʙʝ Ϩ., ϧʘʟʘϨʩʪʘʥ  

 

ɸשʜʘʪʧʘ. ʊʘʨʳʥʳײץ שʥʜʳ ʙʘʩʪʘʧץʳ ʤʘʪʝʨʠʘʣʳʥ ʞʘʩʘʫ װʰʽʥ ʜᴅʩʪװʨʣʽ ʩʝʣʝʢʮʠʷʤʝʥ ץʘʪʘʨ 

ʥʘʪʨʠʡ ʘʟʠʜʽʤʝʥ ʠʥʜʫʢʮʠʷʣʘʥסʘʥ ʭʠʤʠʷʣʳץ ʤʫʪʘʛʝʥʝʟ ᴅʜʽʩʽ ץʦʣʜʘʥʳʣʘʜʳ, ʦʥʳש ᴇʟʽ ʥʝʤʝʩʝ ʦʥʳש 

ʤʝʪʘʙʦʣʠʪʪʝʨʽ ʛʝʥʦʤʜʘסʳ ʥװʢʪʝʣʽʢ ʤʫʪʘʮʠʷʣʘʨʜʳ ʪʫʜʳʨʘʜʳ, ᴅʜʝʪʪʝ ʛʝʥʜʽ ʦץʫ ʰʝשʙʝʨʽʥʜʝ ʳסʳʩʫʜʳ 

ʪʫʜʳʨʤʘʡʜʳ. ɹײʣ ʤʘץʘʣʘʜʘ ʇʘʚʣʦʜʘʨʩʢʦʝ 4 (פʘʟʘץʩʪʘʥ), ʂ-10275-ʂʚʘʨʪʝʪ (ʈʝʩʝʡ) ʞᴅʥʝ PI 289324 

(ɺʝʥʛʨʠʷ) ʪʘʨʳʥʳש (Panicum miliaceum L.) 3 ʩʦʨʪʳʥʳש ʪץײʳʤʜʘʨʳʥʘ ʥʘʪʨʠʡ ʘʟʠʜʽʥʽש ʤʫʪʘʛʝʥʜʽʢ 

ᴅʩʝʨʽʥ ʟʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ ʙʝʨʽʣʛʝʥ. ʊʘʨʳʥʳש ʰʘʨʫʘʰʳʣʳײץ ץʥʜʳ ʙʝʣʛʽʣʝʨʽʥʝ ᴅʩʝʨ ʝʪʫ ʤʘץʩʘʪʳʥʜʘ 

ᴅʨʪװʨʣʽ ʢʦʥʮʝʥʪʨʘʮʠʷʜʘסʳ ʤʫʪʘʛʝʥ ʝʨʽʪʽʥʜʽʣʝʨʽʤʝʥ (0,1%, 0,2%; 0,3%; 0,4%; 0,5%) ʞᴅʥʝ ᴇשʜʝʫ 

ʫʘץʳʪʳʤʝʥ (4 ʩʘסʘʪ, 8 ʩʘסʘʪ 12 ʩʘסʘʪ) ᴇשʜʝʣʽʧ, ʄ2 ײʨʧʘrס ʥʜʘסʳ ʠʥʜʫʢʮʠʷʣʳץ ʧʘʡʜʘʣʳ 

ʤʫʪʘʮʠʷʣʘʨʜʳש ʪʠʽʤʜʽʣʽʛʽʥ ʘʥʳץʪʘʫ װʰʽʥ ץʦʡʳʣסʘʥ. ʄ2 ײʨʧʘrס ʥʜʘסʳ ʪʘʨʳ ᴇʩʽʤʜʽʢʪʝʨʽʥʽש ᴇʩʫʽ ʤʝʥ 

ʜʘʤʫʳʥ ʙʘץʳʣʘʫ ʙʘʨʳʩʳʥʜʘ ʢʦʥʮʝʥʪʨʘʮʠʷʩʳ ʤʝʥ ʵʢʩʧʦʟʠʮʠʷʩʳ ʞʦסʘʨʳʣʘסʘʥ ʩʘʡʳʥ ʤʫʪʘʛʝʥʜʽ 

ᴇשʜʝʫ ʪʘʥʘʧʪʳץ ᴇʥʛʽʰʪʽʢʪʽש ʪʝʞʝʡʪʽʥʽʥ ʢᴇʨʩʝʪʪʽ. ʊʘʨʳʥʳ1000 ש ʪץײʳʤ ʤʘʩʩʘʩʳ, ʥʝʛʽʟʛʽ ʰʘʰʘץʪʘʥ 

ʘʣʳʥסʘʥ ʪץײʳʤ ʤʘʩʩʘʩʳ ʞᴅʥʝ ᴇʥʽʤʜʽ ʪװʧʪʝʥʫ ʩʠʷץʪʳ ʰʘʨʫʘʰʳʣʳײץ ץʥʜʳ ʙʝʣʛʽʣʝʨʽ ʙʦʡʳʥʰʘ 

ʛʝʥʦʪʠʧʪʝʨʛʝ ʙʘʡʣʘʥʳʩʪʳ ʤʫʪʘʛʝʥʜʽʢ ʟʘʪʪʳש ᴅʨʪװʨʣʽ ᴅʩʝʨʽ ʙʘʡץʘʣʜʳ. ɿʝʨʪʪʝʫʣʝʨʜʝ ʪʘʨʳ װʰʽʥ 

ʤʘrשʟʜʳ ʙʝʣʛʽʣʝʨ: ʪʘʥʘʧʪʳץ ᴇʥʛʽʰʪʽʢ, ᴇʥʽʤʜʽ ʪװʧʪʝʥʫ, ʥʝʛʽʟʛʽ ʰʘʰʘץʪʘסʳ ʜᴅʥ ʤʘʩʩʘʩʳ, 1000 ʜᴅʥ 

ʤʘʩʩʘʩʳ ʩʠʷץʪʳ ʢᴇʨʩʝʪʢʽʰ ʝʩʝʧʢʝʘʣʳʥʜʳ.ʉʝʛʽʟ ʩʘסʘʪʪʳץ ʵʢʩʧʦʟʠʮʠʷʜʘסʳ ʪʘʨʳʥʳש ʄ2 ײʨʧʘסʳʥʳש 

ʪץײʳʤ ᴇʥʽʤʜʽʣʽʛʽ ʙʦʡʳʥʰʘ ʂʚʘʨʪʝʪ ʩʦʨʪʳ ʙᴇʣʽʥʜʽ (651,4 ʛ).ɿʝʨʪʪʝʫʜʽש ʙʘʨʣʳץ ʥײʩץʘʣʘʨʳ ʤʝʥ 

ʛʝʥʦʪʠʧʪʝʨʽʥʽש ʽʰʽʥʜʝ ʙʘץʳʣʘʫ ʥײʩץʘʣʘʨʳʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ ʇʘʚʣʦʜʘʨʩʢʦʝ 4 ʩʦʨʪʳʥʳש ʝʩʝʧʢʝ 

ʘʣʳʥסʘʥ ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥʝ ʥʘʪʨʠʡ ʘʟʠʜʽʥʽש ʥʝײסʨʣʳʤ ʞʦסʘʨʳ ʤʫʪʘʛʝʥʜʽʢ ᴅʩʝʨ ʝʪʢʝʥʽ 

ʘʥʳץʪʘʣʜʳ.ʊʘʨʳ ᴇʩʽʤʜʽʢʪʝʨʽʥʽײץ שʨʳʣʳʤʜʳʣʳץ ʪʘʣʜʘʫʳʥ ʞᴅʥʝ ᴇʥʽʤʜʽʣʽʛʽʥ ʝʩʢʝʨʝ ʦʪʳʨʳʧ, P. 

miliaceum L. ʥʘʪʨʠʡ ʘʟʠʜʽʤʝʥ ᴇשʜʝʫʜʽש ʪʠʽʤʜʽ ʢʦʥʮʝʥʪʨʘʮʠʷʩʳ ʤʝʥ ʫʘץʳʪʳ ʙʝʣʛʽʣʝʥʜʽ ï 0,1%-ʜʘʥ 

 ʳʥʜʘסʘʥ ʤᴅʣʽʤʝʪʪʝʨ ʥʝʛʽʟʽʥʜʝ ʥʘʪʨʠʡ ʘʟʠʜʽʥ ᴇʩʽʤʜʽʢ ʰʘʨʫʘʰʳʣʳסʘʪ. ɸʣʳʥסʘ ʜʝʡʽʥ ʞᴅʥʝ 8 ʩʘס-0,4%

 .ʢʝʣʝʰʝʛʽ ʙʘʨ שʦʣʜʘʥʫʜʳץ ʘʪʘʨ ʽʨʛʝʣʽ ʟʝʨʪʪʝʫʣʝʨʜʝץ ʘʥʘ ʝʤʝʩ, ʩʦʥʳʤʝʥס

ʊʽʨʝʢ ʩᴇʟʜʝʨ: ʪʘʨʳ, ʥʘʪʨʠʡ ʘʟʠʜʽ, ʤʫʪʘʙʝʣʴʜʽʣʽʢ, ʰʘʨʫʘʰʳʣʳײץ ץʥʜʳ ʙʝʣʛʽʣʝʨ, ᴇʥʽʤʜʽʣʽʢ 

  

ʂʽʨʽʩʧʝ. ʊʘʨʳ (Panicum miliaceum L.) ï ʆʨʪʘʣʳץ ʞᴅʥʝ ʐʳסʳʩ ɸʟʠʷʜʘ ʝʞʝʣʜʝʥ 5000 

ʞʳʣʜʘʥ ʘʩʪʘʤ ʫʘץʳʪ ʙʦʡʳ ᴇʩʽʨʽʣʽʧ ʢʝʣʛʝʥ ʞᴅʥʝ ʥʝʛʽʟʛʽ ʜʘץʳʣʜʘʨʜʳש ʙʽʨʽ ʙʦʣʳʧ ʩʘʥʘʣʘʜʳ. 

ʊʘʨʳ ʜʘץʳʣʳ ʉʦʣʪװʩʪʽʢ ɸʤʝʨʠʢʘסʘ ʂʦʣʫʤʙʪʽש ʢʝʣʫʽʥʝʥ ʢʝʡʽʥ ʝʥʛʽʟʽʣʛʝʥʽ ʪʫʨʘʣʳ ʜʝʨʝʢʪʝʨ 

ʙʘʨ. ɽʫʨʦʧʘʥʳש, ɸʟʠʷ ʞᴅʥʝ ʉʦʣʪװʩʪʽʢ ɸʤʝʨʠʢʘ ʙʘʩץʘ ʢʝʡʙʽʨ ʘʡʤʘץʪʘʨʳʥʜʘ ʥʝʛʽʟʽʥʝʥ 

 ʣʢʝʥ ʢᴇʣʝʤʜʝװ ʳʪʪʘ ʪʘʨʳʥʳץʘʟʽʨʛʽ ʫʘפ .ʘ ʞʝʤ ʨʝʪʽʥʜʝ ᴇʩʽʨʽʣʝʜʽסʘʨʘ ʤʘʣץ ʩʪʘʨ ʞᴅʥʝ ʽʨʽײץ

ʐʳסʳʩ ʞᴅʥʝ ʆʨʪʘʣʳץ ɸʟʠʷʜʘ, ʐʳסʳʩ ɽʫʨʦʧʘʜʘ ʞᴅʥʝ ɹʘʪʳʩ ɸʟʠʷʜʘʥ ʇᴅʢʽʩʪʘʥ ʤʝʥ 

 ʳסʘ ʜʝʡʽʥ ᴇʩʽʨʽʣʝʜʽ: 2013 ʞʳʣʳ ʞʘʣʧʳ ᴇʥʽʤʽ 0,435 ʤʣʥ. ʪʦʥʥʘ, ʘʣ ʝʛʽʩʪʽʢ ʘʫʤʘסʥʜʽʩʪʘʥת

0,0719 ʤʣʥʛʘײץʨʘʜʳ [1]. ɽʣʽʤʽʟʽʜʝʛʽ ʪʘʨʳ ʝʛʽʩʪʽʢ ʢᴇʣʝʤʽ 52 869 ʛʘ ײץʨʘʜʳ. ʇʘʚʣʦʜʘʨ 

ʦʙʣʳʩʳʥʜʘ ʙײʣ ʘʫʤʘץʪʳש ʞʘʨʪʳʩʳʥʘʥ ʘʩʪʘʤʳ (27 ʤʳ973,6 ש ʛʘ) ʰʦסʳʨʣʘʥʩʘ, פʦʩʪʘʥʘʡ (9 

267 ʛʘ) ʞᴅʥʝ ɸץʪᴇʙʝ ʦʙʣʳʩʪʘʨʳ (5 742 ʛʘ) ʪʘʨʳ ʩʝʙʫ ʞᴅʥʝ ʞʠʥʘʣסʘʥ ʘʣץʘʧʪʘʨ ʙʦʡʳʥʰʘ 

ʘʣסʘʰץʳ װʰʪʽʢʢʝ ʝʥʜʽ. ɹײʣ ʘʫʤʘץʪʘʨʜʘʥ ʘʣʳʥסʘʥ ᴇʥʽʤ ʦʨʪʘʰʘ 7,9-23,4 ʮ/ʛʘ ʘʩʧʘʜʳ[2]. 
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 ʩʘʪʳʥʜʘ ʜʘץʪʘʥʜʳʨʫ ʤʘץʪʘʥ ʩʘץʘʥʜʳסʳʣ ʙʦʣץʰʽʥʝʨʪʝ ʧʽʩʽʧ-ʞʝʪʽʣʝʪʽʥ ʜʘװ ʪʘʨץʘʡʤʘ ץʘסʨײפ

ʢʝש ʧʘʡʜʘʣʳʥʘʜʳ. ɹײʣ ʜʘץʳʣʜʳש ʪʘסʘʤʜʳײץ ץʥʜʳʣʳסʳ ʞʦסʘʨʳ ʙʦסʘʥʳʤʝʥ ʝʛʽʩʪʽʢ ʘʫʤʘסʳ 

ʞʳʣ ʩʘʡʳʥ ʘʟʘʶʜʘ. ɹײʥʳש ʙʘʩʪʳ ʩʝʙʝʧʪʝʨʽʥʽש ʙʽʨʽ ʙʠʦʣʦʛʠʷʣʳץ ʝʨʝʢʰʝʣʽʛʽʥʝ ץʘʨʘʤʘʩʪʘʥ, 

ʷסʥʠ  ʘʟ ʤᴇʣʰʝʨʜʝʛʽ ʩʝʙʫ ʛʝ ʞʦסʘʨʳ ʢᴇʙʝʡʪʫ ʢʦʵʬʬʠʮʠʝʥʪʽ ʙʦʣסʘʥʳʤʝʥ, ʞʝʨʛʽʣʽʢʪʽ 

ʩʦʨʪʪʘʨʜʳש ʞʳʣʩʘʡʳʥסʳ ʪײʨʘץʪʳ ᴇʥʽʤ ʙʝʨʝ ʘʣʤʘʫʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɹײʣ ʤᴅʩʝʣʝʣʝʨʜʽש 

ʪʠʽʤʜʽ ʰʝʰʫʜʝ, ʘʫʳʣʰʘʨʫʘʰʳʣʳץ ʜʘץʳʣʜʘʨʜʳש ᴇʥʽʤʜʽʣʽʛʽ ʤʝʥ ʩʘʧʘʩʳʥ ʘʨʪʪʳʨʘʪʳʥ, 

 ʩʘʪʳʥʜʘץʘʨʫ ʤʘסʩʦʨʪʪʘʨʳ ʤʝʥ ʙʫʜʘʥʜʘʨʳʥ ʰʳ שʘʩʠʝʪʪʝʨʽ ʙʘʨ ᴇʩʽʤʜʽʢʪʝʨʜʽץ ʘʞʝʪʪʽץ

ʩʝʣʝʢʮʠʷʥʳש ᴅʨʪװʨʣʽ ᴅʜʽʩʪʝʨʽ ץʦʣʜʘʥʳʣʘʜʳ. פʘʟʽʨʛʽ ʪʘשʜʘ ʜᴅʩʪװʨʣʽ ʩʝʣʝʢʮʠʷסʘ ץʘʨʘסʘʥʜʘ 

ʤʫʪʘʮʠʷʣʳץ ʩʝʣʝʢʮʠʷ ï ʬʠʟʠʢʘʣʳץ ʩᴅʫʣʝʣʝʥʜʽʨʫ ʥʝʤʝʩʝ ʭʠʤʠʷʣʳץ ᴅʜʽʩʪʝʨʜʽ ץʦʣʜʘʥʘ 

ʦʪʳʨʳʧ, ʘʫʳʣʰʘʨʫʘʰʳʣʳץ ʜʘץʳʣʜʘʨʳʥʳש ʞʘשʘ ʩʦʨʪʪʘʨʳʥ ʰʳסʘʨʫ ʤʘץʩʘʪʳʥʜʘ ᴇʟʜʽʛʽʥʝʥ 

ʙʦʣʘʪʳʥ ʤʫʪʘʮʠʷʣʘʨʜʳ ʪʫʜʳʨʫ ʞᴅʥʝ ᴇʩʽʤʜʽʢʪʝʨʜʽש ʛʝʥʝʪʠʢʘʣʳץ ᴅʨʪװʨʣʽʣʽʛʽʥ ʢʝשʝʡʪʫ ᴅʜʽʩʽ 

ʪʠʽʤʜʽ ʝʢʝʥʽ ʜᴅʣʝʣʜʝʥʛʝʥ. 

ʄʫʪʘʮʠʷʣʳץ ʠʥʜʫʢʮʠʷ ᴇʩʽʤʜʽʢ ʰʘʨʫʘʰʳʣʳסʳʥʳש ʘʡʪʘʨʣʳץʪʘʡ ᴇʩʫʽʥ[3]ʞᴅʥʝ 

ʪʘʙʠסʘʪʪʘ ʪʘʙʳʣʤʘʡʪʳʥ ʥʝʤʝʩʝ ʙʘסʘʣʘʫ ʢʝʟʽʥʜʝ ʞʦסʘʣסʘʥ ץʘʞʝʪʪʽ ʘʪʨʠʙʫʪʪʘʨʜʳ 

ʠʥʜʫʢʮʠʷʣʘʫ ʤװʤʢʽʥʜʽʛʽʥ ײʩʳʥʘʜʳ. ʄʫʪʘʛʝʥʜʝʨʤʝʥ ʝʤʜʝʫ ʛʝʥʜʝʨʜʽ ᴇʟʛʝʨʪʝʜʽ ʥʝʤʝʩʝ 

ʭʨʦʤʦʩʦʤʘʣʘʨʜʳ ʙײʟʘʜʳ. ɻʝʥʜʽʢ ʤʫʪʘʮʠʷʣʘʨ ɼʅפ ʨʝʧʣʠʢʘʮʠʷʩʳʥʜʘסʳ ץʘʪʝʣʝʨ ʨʝʪʽʥʜʝ 

ʪʘʙʠסʠ ʪװʨʜʝ ʧʘʡʜʘ ʙʦʣʘʜʳ. ɹײʣ ץʘʪʝʣʝʨʜʽש ʢᴇʧʰʽʣʽʛʽ ʞᴇʥʜʝʣʝʜʽ, ʙʽʨʘץ ʢʝʡʙʽʨʝʫʣʝʨʽ 

ᴇʩʽʤʜʽʢ ײʨʧʘץʪʘʨʳʥʜʘ ʩʧʦʥʪʘʥʜʳ ʤʫʪʘʮʠʷ ʨʝʪʽʥʜʝ ʦʨʥʳסʫ װʰʽʥ ʢʝʣʝʩʽ ʞʘʩʫʰʘʣʳץ 

ʙᴇʣʽʥʫʛʝ ᴇʪʫʽ ʤװʤʢʽʥ. ʌʝʥʦʪʠʧʪʽʢ ᴇʨʥʝʢʪʝʨʽ ʞʦץ ʛʝʥʜʽʢ ʤʫʪʘʮʠʷʣʘʨ ᴅʜʝʪʪʝ ʪʘʥʳʣʤʘʡʜʳ. 

ɼʝʤʝʢ, ʛʝʥʝʪʠʢʘʣʳץ ʚʘʨʠʘʮʠʷ ᴇʪʝ ʰʝʢʪʝʫʣʽ ʙʦʣʳʧ ʢᴇʨʽʥʝʜʽ ʞᴅʥʝ ʩʝʣʝʢʮʠʦʥʝʨʣʝʨʛʝ 

ʤʫʪʘʮʠʷ ʠʥʜʫʢʮʠʷʩʳʥʘ ʞװʛʽʥʫʛʝ ʪʫʨʘ ʢʝʣʝʜʽ [4]. ʄʫʪʘʛʝʥʜʽʢ ʘʛʝʥʪʪʝʨ ʞʝʪʽ ʦʥʞʳʣʜʳץʪʘʨ 

ʙʦʡʳ ᴇʩʽʤʜʽʢʪʝʨʜʝ ʧʘʡʜʘʣʳ ʬʝʥʪʠʧʪʽʢ ʚʘʨʠʘʮʠʷʣʘʨʜʳ ʪʫʜʳʨʫ װʰʽʥ ץʦʣʜʘʥʳʣסʘʥ [5]. 

ʉʦסשʳ 70 ʞʳʣ ʽʰʽʥʜʝ ᴅʣʝʤʥʽ50 ש ʝʣʽʥʜʝ 175 ᴇʩʽʤʜʽʢ ʪװʨʽʥʝʥ 2543-ʪʝʥ ʘʩʪʘʤ ʤʫʪʘʥʪ 

ʩʦʨʪʪʘʨʳ ʨʝʩʤʠ ʪװʨʜʝ ʰʳסʘʨʳʣʜʳ, ʦʥʳש ʽʰʽʥʜʝ ʩᴅʥʜʽʢ, ʜᴅʥʜʽ, ʤʘʡʣʳ, ʙײʨʰʘץ, ʢᴇʢᴇʥʽʩʪʝʨ, 

ʞʝʤʽʩʪʝʨ ʞᴅʥʝ ʪʘʣʰʳץʪʘʨ[6]. 

ʄʫʪʘʮʠʷ ʧʣʘʥʝʪʘʜʘסʳ ʛʝʥʝʪʠʢʘʣʳץ ᴅʨʪװʨʣʽʣʽʢʪʽש ʥʝʛʽʟʛʽ ʢᴇʟʽ ʞᴅʥʝ ʵʚʦʣʶʮʠʷʥʳש 

ʥʝʛʽʟʛʽ ץʦʟסʘʣʪץʳʰʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɹײʣ ʪʘʙʠסʠ װʨʜʽʩ ᴇʟʜʽʛʽʥʝʥ ʞᴅʥʝ ʙʘʨʣʳץ ʞʝʨʜʝ 

ʧʘʡʜʘ ʙʦʣʳʧ, ʙʽʨʘץ ᴇʪʝ ʙʘʷʫ, ʢᴇʧʪʝʛʝʥ ײʨʧʘץʪʘʨʜʘ, ʙʘʨʣʳץ ʪʽʨʰʽʣʽʢ ʠʝʣʝʨʽʥʽש ʙʦʡʳʥʜʘ 

ʞװʨʝʜʽ. ɹײʣ ʦʣʘʨʜʳש ɼʅפ-ʳʥ ᴇʟʛʝʨʪʫʜʽ ץʘʤʪʳʧ, ʘסʟʘʜʘסʳ ᴇʟʛʝʨʽʩʪʝʨʜʽ ʪʫʜʳʨʘʜʳ. 

ʈʘʜʠʘʮʠʷ (ʩᴅʫʣʝʣʝʥʫ) ʩʠʷץʪʳ ʬʠʟʠʢʘʣʳץ ʥʝʤʝʩʝ ʭʠʤʠʷʣʳץ ʬʘʢʪʦʨʣʘʨʜʳש ʢᴇʤʝʛʽʤʝʥ 

ᴇʩʽʤʜʽʢʪʽש ʩʘʧʘʩʳʥ ʞʘץʩʘʨʪʫ ʤʘץʩʘʪʳʥʜʘ ʤʫʪʘʮʠʷ ʧʨʦʮʝʩʽʥ ʞʝʜʝʣʜʝʪʫʛʝ ʙʦʣʘʜʳ.  

ʍʠʤʠʷʣʳץ ʤʫʪʘʛʝʥʝʟ (ɻʄʆ ʝʤʝʩ ᴅʜʽʩ) ᴇʩʽʤʜʽʢʪʝʨʜʽש ᴇʥʫ ʪᴅʨʪʽʙʽʥ ʞᴅʥʝ ʙʘʩץʘ ʜʘ 

ʩʦסʘʥ ʙʘʡʣʘʥʳʩʪʳ ᴅʣʝʫʝʪʪʽ ʘʛʨʦʪʝʭʥʠʢʘʣʳץ ʙʝʣʛʽʣʝʨʜʽ ʞʘץʩʘʨʪʫ װʰʽʥ ʤʫʪʘʮʠʷ ʞʘʩʘʫʜʳש 

 שʘʞʝʪʪʽ ʤʫʪʘʮʠʷʥʳץ ʜʘʨʣʘʤʘʩʳʥʜʘסʘʨʘʧʘʡʳʤ ʪᴅʩʽʣʽ. ʂʝʟ ʢʝʣʛʝʥ ʤʫʪʘʮʠʷʥʳ ᴇʩʽʨʫ ʙʘץ

ʞʦסʘʨʳ ʞʠʽʣʽʛʽʥ ʞʘʩʘʫ װʰʽʥ ʪʠʽʤʜʽ ʞʽʥʝ ʪʠʽʤʜʽ ʤʫʪʘʛʝʥʜʽ ʪʘשʜʘʫ ᴇʪʝ ʤʘשʳʟʜʳ. ᴄʨʪװʨʣʽ 

ᴇʩʽʤʜʽʢ ʪװʨʣʝʨʽʥʜʝ ʧʘʡʜʘʣʳ ʤʫʪʘʥʪʪʘʨ ʘʣʫ װʰʽʥ ʢᴇʧʪʝʛʝʥ ʭʠʤʠʷʣʳץ ʤʫʪʘʛʝʥʜʝʨ 

 ʨʣʽ ʟʝʨʪʪʝʫʰʽʣʝʨ ʢʦʣʭʠʮʠʥ, ʵʪʠʣʤʝʪʘʥ ʩʫʣʴʬʦʥʘʪ ʞᴅʥʝװʘʥ[7]. ɼʝʛʝʥʤʝʥ, ᴅʨʪסʦʣʜʘʥʳʣץ

ʥʘʪʨʠʡ ʘʟʠʜʽ ʘʨץʳʣʳ ʤʫʪʘʮʠʷʥʳ ʞʘʩʘʥʜʳ ʠʥʜʫʢʮʠʷʣʘʫ ᴇʩʽʤʜʽʢʪʝʨʜʝʛʽ ᴇʟʛʝʨʛʽʰʪʽʢʪʝʨʜʽש 

ʰʝʢʪʝʫʣʝʨʽʥ ʝשʩʝʨʫ ײץʨʘʣʳʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʪʽʥʽʥ, ᴅʩʽʨʝʩʝ ץʘʣʘʤʧʳʨʜʳש, ʦʣʘʨʜʳש ʞʘץʩʳ 

 .ʘ ᴅʢʝʣʝʪʽʥʽʥ ʘʪʘʧ ʢᴇʨʩʝʪʝʜʽ [8-10]סʩʘʨʪʫץʟʙʘʡ, ʝʨʝʢʰʝ ʞʘײʘʩʠʝʪʪʝʨʽʥ ʙץ

ʀʥʜʫʢʮʠʷʣʘʥסʘʥ ʤʫʪʘʛʝʥʝʟ ᴇʩʽʤʜʽʢ ʰʘʨʫʘʰʳʣʳסʳ װʰʽʥ ʬʝʥʦʪʠʧʪʽʢ ᴅʨʪװʨʣʽʣʽʢʪʽש 

ʢᴇʟʽ ʙʦʣʳʧ ʪʘʙʳʣʘʪʳʥ ʦʨʘʩʘʥ ʟʦʨ ʛʝʥʝʪʠʢʘʣʳץ ʚʘʨʠʘʮʠʷʥʳ ʪʫʜʳʨʜʳ [11]. ʄʫʪʘʮʠʷʣʳץ 

ʩʝʣʝʢʮʠʷʥʳש ʢᴇʤʝʛʽʤʝʥ ᴅʨʪװʨʣʽ ʜʘץʳʣʜʘʨʜʳש ʩʦʨʪʪʘʨʳ ʞʘʩʘʣʜʳ, ʦʣʘʨʜʳש ʢᴇʧʰʽʣʽʛʽ ʜᴅʥʜʽ 

ʜʘץʳʣʜʘʨ ʩʦʨʪʪʘʨʳ [12]. ʂװʨʽʰ - ʤʫʪʘʥʪ ʩʦʨʪʪʘʨʳʥʳש ʝש ʢᴇʧ ʩʘʥʳ ʙʘʨ ʜʘץʳʣ, ʦʜʘʥ ʢʝʡʽʥ 

ʜװʥʠʝ ʞװʟʽʥʜʝ ᴇʩʽʨʽʣʝʪʽʥ ʙʘʨʣʳץ ʜᴅʥʜʽ ʜʘץʳʣʜʘʨʜʳש ʤʫʪʘʥʪ ʩʦʨʪʪʘʨʳʥʳ20% ש-ʳ ʘʨʧʘ 

[13]. 30-ʜʘʥ ʘʩʪʘʤ ʝʣʜʝʥ ʘʨʧʘʥʳ306 ש ʤʫʪʘʥʪ ʩʦʨʪʪʘʨʳ ʪʫʨʘʣʳ ʭʘʙʘʨʣʘʥʜʳ [12]. 

ɸʫʳʣʰʘʨʫʘʰʳʣʳץ ʜʘץʳʣʜʘʨʳʥʳש ʛʝʥʝʪʠʢʘʣʳץ ᴅʨʪװʨʣʽʣʽʛʽʥ ʢʝשʝʡʪʫ װʰʽʥ, 

ʭʠʤʠʷʣʳץ ʤʫʪʘʛʝʥʝʟ ᴅʜʽʩʪʝʨʽʥ ץʦʣʜʘʥʫסʘ ʙʦʣʘʜʳ [14-15]. ʉʝʣʝʢʮʠʷʜʘ ᴇʩʽʤʜʽʢʪʝʨʜʽש 

 ʳʤʜʘʨʜʳץײʦʣʜʘʥʳʣʘʪʳʥ ʪץ ʽʥʝʥשʦʣʞʝʪʽʤʜʽ ʞᴅʥʝ ʢʝץ שʩʘʪʳʥʜʘ ʝץʩʘʨʪʫ ʤʘץʘʩʠʝʪʪʝʨʽʥ ʞʘץ

ʘʣʜʳʥ ʘʣʘ ʭʠʤʠʷʣʳץ ʤʫʪʘʛʝʥʜʝʨʜʽש ʙʽʨʽ ï ʥʘʪʨʠʡ ʘʟʠʜʽʥʽש ʝʨʽʪʽʥʜʽʩʽʤʝʥ NaN3 ᴇשʜʝʫ 

ᴅʜʽʩʽʥץʦʣʜʘʥʫ ᴇʩʽʤʜʽʢʪʝʨʜʽש ʞʘשʘ ʙʝʣʛʽʣʝʨʛʝ ʠʝ ʙʦʣʫʳʥʘ ʳץʧʘʣ ʝʪʝʜʽ [16]. ʅʘʪʨʠʡ ʘʟʠʜʽ, 

ʩʦʥʜʘʡ-ʘץ ʙʘʩץʘ ʭʠʤʠʷʣʳץ ʤʫʪʘʛʝʥʜʝʨ ᴇʩʽʤʜʽʢʪʝʨʜʝ ʤʫʪʘʮʠʷ ʞʳʣʜʘʤʜʳסʳ ʪʘʙʠסʠ ʤʫʪʘʮʠʷ 
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ʧʨʦʮʝʩʽʤʝʥ ץʘʨʘסʘʥʜʘ ᴅʣʜʝץʘʡʜʘ ʞʦסʘʨʳ ʙʦʣʘʜʳ. ʅʘʪʨʠʡ ʘʟʠʜʽʥʽש ʠʟʦʵʣʝʢʪʨʣʽʢ ʥװʢʪʝʩʽ 

pH=4,8, ʞᴅʥʝ pH=3,0 ʢʝʟʽʥʜʝ ʦʥʳש ʩʫʪʝʢʪʽʢ ʘʟʠʜ ʝʨʽʪʽʥʜʽʩʽʥʜʝ HN3 ʙʘʩʳʤ ץʦʩʳʣʳʩץʘ 

ʘʡʥʘʣʘʜʳ. ʅʘʪʨʠʡ ʘʟʠʜʽʥʽש ʤʫʪʘʛʝʥʜʽʣʽʛʽʥ ץʳʰץʳʣʜʳץ ʦʨʪʘʥʳ ʘʨʪʪʳʨʫʳ ʞʘʩʫʰʘ 

ʤʝʤʙʨʘʥʘʩʳ ʘʨץʳʣʳ ʟʘʨʷʜʩʳʟ HN3 ʤʦʣʝʢʫʣʘʣʘʨʳʥʳש ʝʥʫʽʥʝ ʥʝʛʽʟʜʝʣʛʝʥ ʪʫʨʘʣʳ 

ʘץʧʘʨʘʪʪʘʨ ʙʘʨ [17].  

ʂʝʟ ʢʝʣʛʝʥ ʤʫʪʘʮʠʷʣʳץ ʩʝʣʝʢʮʠʷʥʳש ʙʘסʜʘʨʣʘʤʘʩʳʥʳש ʞʝʪʽʩʪʽʛʽ ʢᴇʙʽʥʝʩʝ ʙʝʣʛʽʣʽ 

ʙʽʨ ʤʫʪʘʛʝʥʥʽץ שʦʣʘʡʣʳ ʜʦʟʘʩʳʥ ʥʝʤʝʩʝ ʢʦʥʮʝʥʪʨʘʮʠʷʩʳʥ ץʦʣʜʘʥʫסʘ ʙʘʡʣʘʥʳʩʪʳ. 

ʆשʪʘʡʣʳ ʢʦʥʮʝʥʪʨʘʮʠʷ ʨʝʪʽʥʜʝ ʤʫʪʘʮʠʷʥʳש ʞʦסʘʨʳ ʞʠʽʣʽʛʽʥ ʪʫʜʳʨʘʪʳʥ ʤʫʪʘʛʝʥʥʽש 

ʢʦʥʮʝʥʪʨʘʮʠʷʩʳ ʘʟ ʤʫʪʘʮʠʦʥʜʳץ ʞװʢʪʝʤʝ ʞᴅʥʝ ʪᴇʤʝʥ ᴇʩʽʤʜʽʢ ʞʘʨʘץʘʪʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

30-50% ᴇʣʽʤʛʝ ᴅʢʝʣʝʪʽʥ ʥʝʤʝʩʝ ʄ1 ײʨʧʘץʪʘʨʳʥʳש ᴇʩʫʽʥʽ30-50% ש ʪᴇʤʝʥʜʝʫʽʥʝ ᴅʢʝʣʝʪʽʥ 

ʤʫʪʘʛʝʥ ʢʦʥʮʝʥʪʨʘʮʠʷʩʳ ʤʫʪʘʮʠʷʥʳ ʝʤʜʝʫ װʰʽʥ ʞʠʽ ʪʘשʜʘʣʘʜʳ, ᴇʡʪʢʝʥʽ ʦʣʘʨ ʤʫʪʘʮʠʷʥʳש 

ʝש ʞʦסʘʨʳ ʞʳʣʜʘʤʜʳסʳʥʜʘ ʠʥʜʫʢʮʠʷʣʘʥʘʜʳ [18]. ʍʠʤʠʷʣʳץ ʤʫʪʘʛʝʥʥʽש ᴅʩʝʨʽ ʢᴇʧʪʝʛʝʥ 

ʧʘʨʘʤʝʪʨʣʝʨʛʝ ʙʘʡʣʘʥʳʩʪʳ, ʙʽʨʘץ ʢʦʥʮʝʥʪʨʘʮʠʷʜʘʥ ʙʘʩץʘ ʝש ʤʘשʳʟʜʳʣʘʨʳʥʳש ʙʽʨʽ - ᴇשʜʝʫ 

 ʤʫʪʘʛʝʥʜʽʢ שʨʣʽ ʛʝʥʦʪʠʧʪʝʨʜʽװʜʝʫ ʢʝʟʽʥʜʝʛʽ pH. ᴄʨʪשʳ, ʪʝʤʧʝʨʘʪʫʨʘ ʞᴅʥʝ ᴇסʪʳץʟʘײ

ʝʤʜʝʫʛʝ ʩʝʟʽʤʪʘʣʜʳʣʳסʳ ʤʝʥ ᴇʟʛʝʨʛʽʰʪʽʛʽʤʝʥ ʝʨʝʢʰʝʣʝʥʝʪʽʥʽ ʙʝʣʛʽʣʽ. ʉʦʥʜʳץʪʘʥ, ʄ1 ʞᴅʥʝ 

ʄ2 ʞʘʨʘץʘʪʳʥ ʩʘʥʜʳץ ʘʥʳץʪʘʫ ʞᴅʥʝ ʩʝʟʽʤʪʘʣʜʳץʪʳ ʩʳʥʘʫ ʤʫʪʘʮʠʷʣʘʨʜʳ ᴇʩʽʨʫ 

ʧʨʦʛʨʘʤʤʘʣʘʨʳʥʜʘ ᴅʜʝʪʪʝʛʽ ʧʨʦʮʝʜʫʨʘʣʘʨ ʙʦʣʫʳ ʢʝʨʝʢ. ʄ1 ʞᴅʥʝ ʄ2 ʟʘץʳʤʜʘʥʫʳʥ 

ʙʘסʘʣʘʫʜʳש ʝץ שʘʨʘʧʘʡʳʤ ʞᴅʥʝ ʝש ʞʠʽ ץʦʣʜʘʥʳʣʘʪʳʥ ᴅʜʽʩʪʝʨʽ ï ᴇʥʫ ʞʠʽʣʽʛʽʥ, ᴇʩʢʽʥ 

ʪʘʤʳʨʣʘʨʳʥʳש ʞᴅʥʝ/ʥʝʤʝʩʝ ᴇʨʢʝʥʜʝʨʽʥʽש ᴇʩʫ ץʘʨץʳʥʳʥ ʘʥʳץʪʘʫ [19]. 

ʍʠʤʠʷʣʳץ ʤʫʪʘʛʝʥʝʟʜʝ ʢᴇʧʪʝʛʝʥ ʤᴅʜʝʥʠ ᴇʩʽʤʜʽʢʪʝʨ ʪװʨʣʝʨʽʥʜʝ ʥʘʪʨʠʡ ʘʟʠʜʽʥ 

 ,ʘʪʪʳ ʙʠʜʘʡ [22]ץ ,ʣʳ [21]ײʩ ,[20] ץʨʰʘײᴅʜʽʩʪʝʨʽ ʤʝʥ ʪᴅʩʽʣʜʝʨʽ ᴅʟʽʨʣʝʥʜʽ: ʙ שʦʣʜʘʥʫʜʳץ

ʢװʥʙʘסʳʩ [23], ʢᴅʜʽʤʛʽ ʘʨʧʘ [24] ʞᴅʥʝ ʙʘʩץʘ ʜʘ ᴇʩʽʤʜʽʢʪʝʨʜʝ ʤʫʪʘʛʝʥʝʟ ʙʦʡʳʥʰʘ 

ʞײʤʳʩʪʘʨʜʘ ץʦʣʜʘʥʳʣʘʪʳʥʳ ʙʝʣʛʽʣʽ. ʆʩʳסʘʥ ʩװʡʝʥʝ ʦʪʳʨʳʧ, ʟʝʨʪʪʝʫʜʽש ʤʘץʩʘʪʳ ʪʘʨʳ 

ʛʝʥʦʪʠʧʪʝʨʽʥʝ ʭʠʤʠʷʣʳץ ʤʫʪʘʛʝʥʝʟʜʽ ʠʥʜʫʢʮʠʷʣʘʫ װʰʽʥ ʥʘʪʨʠʡ ʘʟʠʜʽʥʽש ʦשʪʘʡʣʳ 

ʢʦʥʮʝʥʪʨʘʮʠʷʩʳʥ ʞᴅʥʝ ᴇשʜʝʫ ʫʘץʳʪʳʥ ʘʥʳץʪʘʫ ʙʦʡʳʥʰʘ ʟʝʨʪʪʝʫʣʝʨ ץʦʣסʘ ʘʣʳʥʜʳ.  

ɿʝʨʪʪʝʫʜʽש ʤʘʪʝʨʠʘʣʜʘʨʳ ʤʝʥ ᴅʜʽʩʪʝʨʽ. ʍʠʤʠʷʣʳץ ʠʥʜʫʢʮʠʷʣʘʥסʘʥ ʤʫʪʘʛʝʥʝʟ 

ʙʦʡʳʥʰʘ ʟʝʨʪʪʝʫ ʞײʤʳʩʳʥʘ ʪʘʨʳʥʳש ʇʘʚʣʦʜʘʨʩʢʦʝ 4 (פʘʟʘץʩʪʘʥ), ʂ-10275-ʂʚʘʨʪʝʪ 

(ʈʝʩʝʡ) ʞᴅʥʝ PI 289324 (ɺʝʥʛʨʠʷ) ʛʝʥʦʪʠʧʪʝʨʽ ʧʘʡʜʘʣʘʥʳʣʜʳ. 

ʅʘʪʨʠʡ ʘʟʠʜʽ ʝʨʽʪʽʥʜʽʩʽʤʝʥ ʪʘʨʳ ʪϰϨʳʤʳʥ ϺϬʜʝʫ ϸʜʽʩʽ. ʍʠʤʠʷʣʳץ ʤʫʪʘʛʝʥʤʝʥ 

ᴇשʜʝʫ ʟʝʨʪʭʘʥʘʣʳץ ʞʘסʜʘʡʜʘ ʪװʧʥײʩץʘ ʪץײʳʤʜʘʨʜʳ ʧʘʡʜʘʣʘʥʘʪʳʥ ᴅʜʽʩʢʝ ʩᴅʡʢʝʩ ʞװʨʛʽʟʽʣʜʽ 

[25]. ʊᴅʞʽʨʠʙʝ ʙʘʩʪʘʣʘʨ ʘʣʜʳʥʜʘ ᴅʨ ʥײʩץʘʥʳ750 ש ʜʘʥʘ ʢᴇʣʝʤʽʥʜʝʛʽ ʪʘʨʳ ʜᴅʥʜʝʨʜʝʛʽ 

ʟʠʷʥʜʳ ʤʠʢʨʦʬʣʦʨʘʥʳ ʞʦʶ װʰʽʥ ʘʣʜʳʤʝʥ 12% ʩʫʪʝʛʽ ʘʩץʳʥ ʪʦʪʳסʳ ʝʨʽʪʽʥʜʽʩʽʥʝ 15 ʤʠʥʫʪ 

ʩʘʣʳʧ, ʩʦʜʘʥ ʢʝʡʽʥ ʪʘʟʘʨʪʳʣסʘʥ ʩʫʤʝʥ ʝʢʽ ʨʝʪ ʞʫʳʣʜʳ. ʊץײʳʤʜʘʨ 4 ʩʘסʘʪ ʙʦʡʳ 

ʪʘʟʘʨʪʳʣסʘʥ ʩʫסʘ ʘʣʜʳʥ ʘʣʘ ʤʘʣʳʥסʘʥ, ᴇʡʪʢʝʥʽ ʤʫʪʘʛʝʥʜʽʢ ᴇשʜʝʫʜʝʥ ʙʽʨʥʝʰʝ ʩʘסʘʪ ʙײʨʳʥ 

ʪײrץʤʜʘʨʜʳ ʩʫסʘ ʘʣʜʳʥ ʘʣʘ ʩʽשʽʨʫ ʤʫʪʘʛʝʥʥʽש ʝʥʝʪʽʥ ײʣʧʘʣʘʨʳʥʘ ʪʝʟʽʨʝʢ ʪʘʨʘʣʫʳʥʘ 

ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. [26]. ʊᴅʞʽʨʠʙʝ ʩʳʟʙʘ ʥײʩץʘʩʳʥʘ ʪʘʨʳ װʣʛʽʣʝʨʽʥʽש ʪץײʳʤʜʘʨʳʥ NaN3 

ʤʫʪʘʛʝʥʤʝʥ ᴇשʜʝʫ: 0,1%, 0,2%; 0,3%; 0,4%; 0,5% ʢʦʥʮʝʥʪʨʘʮʠʷʜʘ ʞᴅʥʝ ʵʢʩʧʦʟʠʮʠʷʩʳ, ʷסʥʠ 

ʫʘץʳʪʳ 4, 8 ʞᴅʥʝ 12 ʩʘסʘʪ ʘʣʳʥʜʳ. ʅʘʪʨʠʡ ʘʟʠʜʽʥʽש ʩʫʣʳ ʝʨʽʪʽʥʜʽʩʽʥ ʘʣʫ װʰʽʥ 

ʜʠʩʪʠʣʜʝʥʛʝʥ ʩʫʜʘ ᴇʣʰʝʥʽʧ ʘʣʳʥסʘʥ ʘʟʠʜ ʪײʟʳ ץʘʞʝʪʪʽ ʢʦʥʮʝʥʪʨʘʮʠʷסʘ ʜʝʡʽʥ ʝʨʽʪʽʣʜʽ. 

ᴆשʜʝʫʜʝʥ ʢʝʡʽʥ ʪץײʳʤʜʘʨ ʘסʳʥʜʳ ʩʫʜʘ 1 ʩʘסʘʪ ʙʦʡʳ ʰʘʡʳʣʜʳ. ᴄʨʙʽʨ ʥײʩץʘʜʘ ᴅʨʙʽʨ װʣʛʽ 

 ʳʤʜʘʨ ʙʽʨʽʥʰʽץײʜʝʣʛʝʥ ʪשʜʝʣʜʽ. ᴆשʰ ʨʝʪ ᴇװ ʳʤʜʘʨץײʰʽʥ 250 ʜʘʥʘ ʤᴇʣʰʝʨʽʥʜʝ ʪװ

ʤʫʪʘʥʪʪʳ ײʨʧʘץ ɸ.ʀ.ɹʘʨʘʝʚ ʘʪʳʥʜʘסʳ ɸʐנɿʆ ʪᴅʞʽʨʠʙʝʣʽʢ ʪʝʣʽʤʙʘץʪʘʨʳʥʜʘ ʩʝʙʽʣʜʽ. ʊʘʨʳ 

ᴇʩʽʤʜʽʢʪʝʨʽʥʽש ʄ2 ײʨʧʘסʳ ʤʫʪʘʥʪʪʳ ʧʠʪʦʤʥʠʛʽʥʝ ʩʝʙʽʣʜʽ. ʊᴅʞʽʨʠʙʝʥʽ ץʦʶ ʢʝʟʽʥʜʝ 

"ʅ.ʀ.ɺʘʚʠʣʦʚ ʘʪʳʥʜʘסʳ ɹװʢʽʣʨʝʩʝʡʣʽʢ ᴇʩʽʤʜʽʢ ʰʘʨʫʘʰʳʣʳסʳ ʠʥʩʪʠʪʫʪʳ" ʥײʩץʘʫʣʘʨʳ 

ʞᴅʥʝ ʪʘʥʘʧʪʳץ ʪᴅʞʽʨʠʙʝʥʽש ᴅʜʽʩʪʝʤʝʩʽ ʧʘʡʜʘʣʘʥʳʣʜʳ [27-28]. ʉʝʙʫ ʞײʤʳʩʪʘʨʳ ʞװʡʝʣʽ 

ʙʦʣʘʪʳʥ, ʘʫʜʘʥʳ 1 ʤ2 ʤᴇʣʜʝʢʪʝʨʜʝ ʦʨʥʘʣʘʩʪʳʨʳʣʳʧ, ʤʘʤʳʨ ʘʡʳʥʳש ʝʢʽʥʰʽ ʦʥʢװʥʜʽʛʽʥʜʝ 

ʭʠʤʠʷʣʳץ ʤʫʪʘʛʝʥʤʝʥ ᴇשʜʝʣʛʝʥ 250 ʜʘʥʘ/ʤ2 ʪץײʳʤ ʪᴅʞʽʨʠʙʝʣʽʢ ʩʳʟʙʘʥײʩץʘ ʙʦʡʳʥʰʘ ʝʢʽ 

 ʘʨʘץ ʩʪʽʢ ʢʘʨʙʦʥʘʪʪʳװʪשʜʘʣʘ ʩʫʙʟʦʥʘʩʳʥʜʘ ʦ ץʘסʨײץ ʤʦʣʘ ʦʙʣʳʩʳʥʜʘץʘʡʪʘʣʘʫʤʝʥ ɸץ

ʪʦʧʳʨʘץʪʘ ʩʝʙʽʣʜʽ. ʊʦʧʳʨʘץʪʳ ʜʘʡʳʥʜʘʫ ʘʡʤʘץʪʳץ ʘʛʨʦʪʝʭʥʠʢʘסʘ ʩᴅʡʢʝʩ ʞװʨʛʽʟʽʣʜʽ. 

ɼʠʩʪʠʣʜʝʥʛʝʥ ʩʫʜʘ ᴇשʜʝʣʛʝʥ ʪװʧʥײʩץʘ װʣʛʽʣʝʨʜʽש ʪץײʳʤʜʘʨʳ ʙʘץʳʣʘʫ ʨʝʪʽʥʜʝ ʘʣʳʥʜʳ. 

ɽʢʽʥʰʽ ʤʫʪʘʥʪʪʳ ײʨʧʘץʪʘ ʚʝʛʝʪʘʮʠʷʣʳץ ʢʝʟʝשʜʝ ʪץײʳʤʥʳש ʪʘʥʘʧʪʳץ ᴇʥʛʽʰʪʽʛʽ ʝʩʢʝʨʽʣʽʧ, 

ᴇʩʽʤʜʽʢʪʝʨʜʽש ᴇʩʽʧ-ʞʝʪʽʣʫʽʥʝ ʬʝʥʦʣʦʛʠʷʣʳץ ʙʘץʳʣʘʫʣʘʨ ʞװʨʛʽʟʽʣʽʧ, ᴇʩʽʤʜʽʢʪʝʨʜʽש ʝʛʽʥ 
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ʞʠʥʘʫ ʢʝʟʽʥʜʝʛʽ ʩʘץʪʘʣʫʳ ʝʩʝʧʪʝʣʜʽ. ɹʘץʳʣʘʫʜʘʥ ʤʦʨʬʦʤʝʪʨʠʷʣʳץ ʘʫʳʪץʫʣʘʨ ʙʘʡץʘʣʜʳ. 

ᴆʩʽʤʜʽʢʪʝʨʜʽ ʞʠʥʘסʘʥʥʘʥ ʢʝʡʽʥ ᴇʩʽʤʜʽʢ ᴇʥʽʤʜʽʣʽʛʽʥʽש ʵʣʝʤʝʥʪʪʝʨʽ ʪʘʣʜʘʥʜʳ - ʙʽʨ 

ʰʘʰʘץʪʘסʳ ʪץײʳʤ ʤʘʩʩʘʩʳ, 1000 ʪץײʳʤʥʳש ʤʘʩʩʘʩʳ, ᴇʥʽʤʜʽ ʪװʧʪʝʥʫ ʞᴅʥʝ ᴇʥʽʤʜʽʣʽʢ. 

ʅᴅʪʠʞʝʣʝʨ ʞᴅʥʝ ʦʥʳ ʪʘʣץʳʣʘʫ. ʊʘʨʳ ʛʝʥʦʪʠʧʪʝʨʽʥʝ ʤʫʪʘʛʝʥʥʽש ᴅʩʝʨʽʥ ʟʝʨʪʪʝʫ 

ʞײʤʳʩʪʘʨʳʥʳש ʥᴅʪʠʞʝʩʽʥʜʝ ʪʘʥʘʧʪʳץ ʞʘסʜʘʡʜʘ ʝʛʽʥ-ʢᴇʛʽʥʽש ʧʘʡʜʘ ʙʦʣʫʳ ʙʘץʳʣʘʫ 

ʥײʩץʘʩʳʥʜʘ ʦʥʳʥʰʳ ʢװʥʽ, ʘʣ ʤʫʪʘʛʝʥʤʝʥ ᴇשʜʝʣʛʝʥ ʥײʩץʘʣʘʨʳʥʜʘ ʢʦʥʮʝʪʨʘʮʠʷʣʘʨʳ 

ʞʦסʘʨʳʣʘʫʳʥʘ ʙʘʡʣʘʥʳʩʪʳ ʦʥ ʪᴇʨʪʽʥʰʽ ʢװʥʽ ʙʘʩʪʘʣʜʳ. ɹʘץʳʣʘʫ ʥײʩץʘʩʳʥʜʘ, ʷסʥʠ 

ʭʠʤʠʷʣʳץ ʤʫʪʘʛʝʥʩʽʟ, ʜʠʩʪʠʣʜʝʥʛʝʥ ʩʫʤʝʥ ʰʘʡʳʣסʘʥ ʪʘʨʳ ʛʝʥʦʪʠʧʪʝʨʽʥʽש ʦʨʪʘʰʘ 

ʪʘʥʘʧʪʳץ ᴇʥʛʽʰʪʽʛʽ ʪᴇʨʪʩʘסʘʪʪʳץ ʵʢʩʧʦʟʠʮʠʷʩʳʥʜʘ 74,6% ײץʨʘʜʳ. ɹײʣ ʵʢʩʧʦʟʠʮʠʷʜʘ 

ʘʥ ɻסʘʣץ ʢʩʧʦʟʠʷʮʠʣʘʨʳʥʘ ץײʩʘʩ ʥᴅʪʠʞʝʣʝʨ ʥʘʪʨʠʡ ʘʟʠʜʽ ʢʦʥʮʝʪʨʘʮʠʷʩʳ ʘʨʪץʘʥ ʩʘʡʳʥ 

(0,1%, 0,2%; 0,3%; 0,4%; 0,5% ) ʪʘʥʘʧʪʳץ ᴇʥʛʽʰʪʽʢ ʢᴇʨʩʝʪʢʽʰʪʝʨʽ ʘʡʪʘʨʣʳץʪʘʡ ʪᴇʤʝʥʜʝʜʽ 

(43,0%). ʊʘʥʘʧʪʳץ ᴇʥʛʽʰʪʽʢ ʙʦʡʳʥʰʘ ʘʣʳʥסʘʥ ʤᴅʣʽʤʝʪʪʝʨ ʰʘʨʪʪʳ ʪװʨʜʝ Panicum 

miliaceum L. ʪװʨʽʥʝ ʦשʪʘʡʣʳ ʢʦʥʮʝʪʨʘʮʠʷʩʳ 0,1% ʞᴅʥʝ 0,2% ʝʢʝʥʽʥ ʢᴇʨʩʝʪʪʽ. ʊʘʥʘʧʪʳץ 

ᴇʥʛʽʰʪʽʢʢʝ ʝש ʢװʰʪʽ ᴅʩʝʨ ʇʘʚʣʦʜʘʨʩʢʦʝ 4 ʩʦʨʪʳʥʜʘ ʢᴇʨʽʥʜʽ (27,2-60,0%). 

 ,ʳʟʜʳ ʢᴇʨʩʝʪʢʽʰשʪʘʨʳʥʜʘ 1000 ʜᴅʥ ʤʘʩʩʘʩʳ ᴇʪʝ ʤʘץʙʘʩʳʤ ʘʡʤʘ שʩʪʘʥʥʳץʘʟʘפ

ʩʝʙʝʙʽ ʥʝʛʽʟʽʥʝʥ ᴇʥʽʤʥʽש ʢᴇʣʝʤʽ ʤʝʥ ʪײʨʘץʪʳʣʳסʳ ʦʩʳ ʢᴇʨʩʝʪʢʽʰ ʩʠʧʘʪʪʘʡʜʳ. 

ʊᴇʨʪʩʘסʘʪʪʳץ ʤʫʪʘʛʝʥʤʝʥ ᴇשʜʝʫ ʟʝʨʪʪʝʫʣʝʨʽʥʜʝ װʣʛʽʣʝʨʜʝʛʽ 1000 ʜᴅʥʥʽש ʩʘʣʤʘסʳ 5,4-7,0 ʛ-

 ʘʨʳ ʢᴇʨʩʝʪʢʽʰʧʝʥסʞʦ שʘʥʜʘ (6,6 ʛ) ʝסʘʩʳʤʝʥ ʩʘʣʳʩʪʳʨץʩײʳʣʘʫ ʥץʘ ʜʝʡʽʥ ᴇʟʛʝʨʜʽ. ɹʘס

ʇʘʚʣʦʜʘʨʩʢʦʝ 4 ʩʦʨʪʳʥʳ0,4% ש ʢʦʥʮʝʪʨʘʮʠʷʩʳ ʥײʩץʘʩʳʥʜʘ ʙʘʡץʘʣʜʳ (7,0 ʛ) (1 ʢʝʩʪʝ). 

 

1-ʢʝʩʪʝ ï ʊᴇʨʪ ʩʘסʘʪʪʳץ ʵʢʩʧʦʟʠʮʠʷʜʘסʳ ʪʘʨʳʥʳש ʄ2 ײʨʧʘסʳʥʜʘסʳ ײץʨʳʣʳʤʜʳʣʳץ 

ʢᴇʨʩʝʪʢʽʰʪʝʨʽ 
 

ɻʝʥʦʪʠʧ 

ʄʫʪʘʛʝʥ 

ʢʦʥʮʝʥʪʨʘ-

ʮʠʷʩʳ, % 

ʊʘʥʘʧʪʳץ 

ᴇʥʛʽʰʪʽʛʽ, 

% 

1000 ʜᴅʥ 

ʤʘʩʩʘʩʳ, ʛ 

ᴆʥʽʤʜʽ 

ʪװʧʪʝʥʫ, 

ʜʘʥʘ/1 

ᴇʩʽʤʜʽʢ 

ʅʝʛʽʟʛʽ 

ʰʘʰʘץʪʘסʳ 

ʜᴅʥ 

ʤʘʩʩʘʩʳ, ʛ 

ᴆʥʽʤʜʽ 

ʣʽʛʽ, ʛ/ʤ2 

ʂʚʘʨʪʝʪ  

0,0 74,4 6,8 1,8 1,10 332,6 

0,1 69,6 6,5 1,8 1,22 318,4 

0,2 60,8 5,9 1,7 1,86 430,0 

0,3 51,2 6,7 2,0 1,86 427,8 

0,4 51,2 5,9 1,9 2,00 432,3 

0,5 44,8 6,1 1,8 1,10 200,0 

PI289324 

0,0 77,4 6,1 1,4 2,10 594,7 

0,1 51,2 5,5 2,0 0,98 223,4 

0,2 62 5,8 1,9 1,15 305,9 

0,3 51,2 6,0 1,8 2,48 522,3 

0,4 70,2 6,1 1,9 2,50 736,3 

0,5 51,2 5,4 2,0 2,80 610,4 

ʇʘʚʣʦʜʘʨʩʢʦ

ʝ 4 

0,0 72 6,8 1,6 2,00 524,8 

0,1 60 5,8 2,3 1,80 563,0 

0,2 27,2 6,5 2,8 1,05 191,1 

0,3 34 7,0 2,1 2,05 322,9 

0,4 40,8 6,9 2,0 2,13 387,7 

0,5 30,6 6,8 2,1 2,04 299,9 

 

ʉʦʥʳʤʝʥ ץʘʪʘʨ ʩʝʣʝʢʮʠʦʥʝʨʣʝʨ װʰʽʥ װʣʢʝʥ ץʳʟʳסʫʰʳʣʳץ ʪʫʜʳʨʘʪʳʥ ʪʘʨʳ 

ʛʝʥʦʪʠʧʪʝʨʽʥʽש ʤʦʨʬʦʤʝʨʠʷʣʳץ ʧʘʨʘʤʝʪʨʣʝʨʽ ʜʝ ʝʩʢʝʨʽʣʜʽ. ʉʝʙʝʙʽ ʬʝʥʦʪʠʧʪʝʛʽ ʙʝʣʛʽʣʽ ʙʽʨ 

ᴇʟʛʝʨʽʩʪʝʨʜʝ ʤʫʪʘʛʝʥʥʽש ᴅʩʝʨʽʥʝʥ ʙʦʣʫʳ ʤװʤʢʽʥ. ʉʦʥʜʳץʪʘʥ ʟʝʨʪʪʝʣʝʪʽʥ װʣʛʽʣʝʨʜʽש ᴇʥʽʤʜʽ 

ʪװʧʪʝʥʫ, ʥʝʛʽʟʛ ̔ ʰʘʰʘץʪʘסʳ ʜᴅʥʜᴅʨ ʤʘʩʩʘʩʳ ʞᴅʥʝ ʞʘʣʧʳ ᴇʥʽʤʜʽʣʽʛʽ ʩʠʷץʪʳ ʤʘשʳʟʜʳ 

ʧʘʨʘʤʝʪʨʣʝʨ ᴇʣʰʝʥʜʽ. ᴆʥʽʤʜʽ ʪװʧʪʝʥʫ ʙʦʡʳʥʰʘ ʙʘץʳʣʘʫ ʥײʩץʘʩʳʤʝʥ ʩʘʣʘʩʪʳʨסʘʥʜʘ (1,8 

ʜʘʥʘ/1ᴇʩʽʤʜʽʢʢʝ) ʟʝʨʪʪʝʣʝʪʽʥ װʣʛʽʣʝʨʜʝʥ ʂʚʘʨʪʝʪ ʤʫʣʴʪʠʣʠʥʠʷʣʳץ ʩʦʨʪʳ 0,3% 

ʢʦʥʮʝʪʨʘʮʠʷʩʳʥʜʘ, PI289324 װʣʛʽʩʽʥʜʝ 0,1 ʞᴅʥʝ 0,5% ʢʦʥʮʝʪʨʘʮʠʷʣʘʨʳʥʜʘ 2,0 ʜʘʥʘ/1 

ᴇʩʽʤʜʽʢʢʝ ʙʦʣʜʳ. ɻʝʥʦʪʠʧʪʝʨ ʽʰʽʥʝʥ ʙʘץʳʣʘʫʜʘʥ ʞʦסʘʨʳ ʢᴇʨʩʝʪʢʽʰʪʽ ʢᴇʨʩʝʪʢʝʥ 
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ʇʘʚʣʦʜʘʨʩʢʦʝ 4 ʩʦʨʪʳʥʳש ʙʘʨʣʳץ ʢʦʥʮʝʪʨʮʠʷʣʘʨʳʥʜʘסʳ ʥײʩץʘʣʘʨ ʙʦʣʳʧ ʰʳץʪʳ (2,0-2,8 

ʜʘʥʘ/1 ᴇʩʽʤʜʽʢʢʝ). ʅʝʛʽʟʛʽ ʰʘʰʘץ ʜᴅʥ ʤʘʩʩʘʩʳ ʙʦʡʳʥʰʘ ʝש ʪᴇʤʝʥ ʢᴇʨʩʝʪʢʽʰ PI289324 

 0,5 שʳʩʳʤʝʥ ʦʩʳ ʛʝʥʦʪʠʧʪʽסʘʨסʞʦ שʢʦʥʮʝʪʨʘʮʠʷʩʳʥʜʘ ʙʦʣʩʘ (0,98 ʛ), ʝ 0,1% שʣʛʽʩʽʥʽװ

ʢʦʥʮʝʪʨʘʮʠʷʩʳʥ (2,8 ʛ) ʢᴇʨʩʝʪʫʛʝ ʙʦʣʘʜʳ. ɾʘʣʧʳ ᴇʥʽʤʜʽʣʽʢ ʛʝʥʦʪʠʧʢʝ ʙʘʡʣʘʥʳʩʪʳ 

ʙʘץʳʣʘʫ ʥײʩץʘʣʘʨʳʥʜʘ 332,6-594,7 ʛ/ʤ2 ʘʨʘʣʳסʳʥʜʘ ײץʙʳʣʜʳ. ʄʫʪʘʛʝʥʤʝʥ ᴇשʜʝʫʜʽש  

ʞʘʣʧʳ ᴇʥʽʤʜʽʣʽʢʢʝ ᴅʩʝʨʽʥ ʟʝʨʪʪʝʫ ʥᴅʪʠʞʝʩʽʥʜʝ PI289324 װʣʛʽʩʽʥʽ0,5% ;0,4% ;0,3% ש 

ʢʦʥʮʝʪʨʘʮʠʷʣʘʨʳʥʜʘסʳ  ʢᴇʨʩʝʪʢʽʰʪʝʨ ʙʘץʳʣʘʫʜʘʥ ʘʩʳʧ ʪװʩʪʽ, ʙײʣʘʨʜʳש ᴇʥʽʤʜʽʣʽʛʽ 

ʩᴅʡʢʝʩʽʥʰʝ: 522,3; 736,3 ʞᴅʥʝ 610,4 ʛ/ʤ2 ײץʨʘʜʳ. 

ʉʝʛʽʟ ʩʘסʘʪʪʳץ ʵʢʩʧʦʟʠʮʠʷʜʘסʳ ʄ2 ײʨʧʘסʳʥʳש ʢᴇʨʩʝʪʢʽʰʪʝʨʽʤʝʥ ʝʨʝʢʰʝʣʝʥʛʝʥ 

ʛʝʥʦʪʠʧʪʝʨʜʽ: 1000 ʜᴅʥ ʤʘʩʩʘʩʳ (6,9-7,2 ʛ) ï ʂʚʘʨʪʝʪ (0,1; 0,2; 0,3; 0,5%), ᴇʥʽʤʜʽ ʪװʧʪʝʥʫ 

(2,1-3,8 ʜʘʥʘ/1ᴇʩʽʤʜʽʢ) ï PI289324 (0,2%), ʇʘʚʣʦʜʘʨʩʢʦʝ 4 (0,2; 0,5%); ʥʝʛʽʟʛʽ ʰʘʰʘץʪʘסʳ 

ʜᴅʥ ʤʘʩʩʘʩʳ (2,53-3,21 ʛ) ï ʂʚʘʨʪʝʪ (0,1%), ʇʘʚʣʦʜʘʨʩʢʦʝ 4 (0,3%); ᴇʥʽʤʜʽʣʽʛʽ ʙʦʡʳʥʰʘ 

(644-651 ʛ/ʤ2) ïʂʚʘʨʪʝʪ (0,4; 0,5%) ʢʦʥʮʝʪʨʘʮʠʷʣʘʨʳʥ ʢʝʣʪʽʨʫʛʝ ʙʦʣʘʜʳ (2 ʢʝʩʪʝ). 
 

2-ʢʝʩʪʝ ï ʉʝʛʽʟ ʩʘסʘʪʪʳץ ʵʢʩʧʦʟʠʮʠʷʜʘסʳ ʪʘʨʳʥʳש ʄ2 ײʨʧʘסʳʥʜʘסʳ ײץʨʳʣʳʤʜʳʣʳץ 

ʢᴇʨʩʝʪʢʽʰʪʝʨʽ 
 

ɻʝʥʦʪʠʧ 

ʄʫʪʘʛʝʥ 

ʢʦʥʮʝʥʪʨʘ-

ʮʠʷʩʳ, % 

ʊʘʥʘʧʪʳץ 

ᴇʥʛʽʰʪʽʛʽ, % 

1000 

ʜᴅʥʤʘʩʩʘ

ʩʳ, ʛ 

ᴆʥʽʤʜʽʪװʧ

ʪʝʥʫ, 

ʜʘʥʘ/1ᴇʩʽʤ

ʜʽʢ 

ʅʝʛʽʟʛʽʰʘʰʘ

 ʳ ʜᴅʥסʪʘץ

ʤʘʩʩʘʩʳ, ʛ 

ᴆʥʽʤʜʽ 

ʣʽʛʽ, 

ʛ/ʤ2 

ʂʚʘʨʪʝʪ  

0,0 69,6 6,6 2,0 2,14 620,6 

0,1 50,4 6,5 2,1 2,53 611,0 

0,2 64 6,0 2,0 1,70 469,2 

0,3 64 6,4 3,8 0,58 295,3 

0,4 60,8 6,6 2,2 2,10 651,4 

0,5 60,8 6,3 2,3 2,00 644,0 

PI289324 

0,0 75,4 6,2 1,1 1,88 341,2 

0,1 82,4 5,9 1,6 1,23 370,0 

0,2 64,8 5,4 2,2 1,50 478,5 

0,3 72,8 5,5 1,8 1,10 316,8 

0,4 82,8 4,5 2,0 0,96 328,3 

0,5 57,8 5,5 1,6 1,20 205,9 

ʇʘʚʣʦʜʘʨʩʢʦʝ 4 

0,0 78 6,9 1,6 2,20 591,4 

0,1 46,8 6,3 1,0 0,63 311,7 

0,2 64,8 7,3 2,2 1,90 601,9 

0,3 64,8 5,7 1,1 2,21 494,3 

0,4 39,6 6,7 1,6 1,60 220,2 

0,5 75,6 6,5 2,5 1,35 438,8 

 

ʄ2 ײʨʧʘסʳʥʳש ʦʥ ʝʢʽ ʩʘסʘʪʪʳץ ʵʢʩʧʦʟʠʮʠʷʜʘסʳ ʢᴇʨʩʝʪʢʽʰʪʝʨʽʤʝʥ ʝʨʝʢʰʝʣʝʥʛʝʥ 

ʛʝʥʦʪʠʧʪʝʨ: 1000 ʜᴅʥʤʘʩʩʘʩʳ (6,9-7,2 ʛ) ï ʂʚʘʨʪʝʪ (0,1; 0,2; 0,3; 0,5%), ᴇʥʽʤʜʽʪװʧʪʝʥʫ (0,6-

3,8 ʜʘʥʘ/1ᴇʩʽʤʜʽʢ) ï ʂʚʘʨʪʝʪ (0,2; 0,3; 0,4) ʞᴅʥʝ PI289324, ʇʘʚʣʦʜʘʨʩʢʦʝ 4 ʩʦʨʪʳʥʳש 

ʙʘʨʣʳץ ʢʦʥʮʝʪʨʘʮʠʷʩʳ װʣʛʽʣʝʨʽʥʜʝ;  ʥʝʛʽʟʛʽʰʘʰʘץʪʘסʳ ʜᴅʥʤʘʩʩʘʩʳ (4,37 ʛ) ï ʪʝʢ ʂʚʘʨʪʝʪ 

(0,4%).  ʊʘʥʘʧʪʳץ ᴇʥʛʽʰʪʽʢ ʞᴅʥʝ ʞʘʣʧʳ ʜᴅʥ ᴇʥʽʤʜʽʣʽʛʽ ʢᴇʨʩʝʪʢʽʰʪʝʨʽ ʙʦʡʳʥʰʘ ʙʘץʳʣʘʫ 

 .ʘʣʤʘʜʳ (3 ʢʝʩʪʝ)ץʩʢʝʥ ʛʝʥʦʪʠʧʪʝʨ ʙʘʡװʣʛʽʣʝʨʽʥʝʥ ʘʩʳʧ ʪװ

P. miliaceum L. 0,0 ʥײʩץʘʣʘʨʳʥʜʘ ʥʘʪʨʠʡ ʘʟʠʜʽʤʝʥ ᴇשʜʝʣʛʝʥʛʝ ץʘʨʘסʘʥʜʘ ʝʨʪʝ ᴇʥʝ 

ʙʘʩʪʘʜʳ. ɹײʣ ʥʘʪʨʠʡ ʘʟʠʜʽʥʽש ʤʫʪʘʛʝʥʜʽʢ ᴅʩʝʨʽʥ ʪץײʳʤʜʘʨʜʘסʳ ʘץʫʳʟʜʘʨʜʳ ʳʜʳʨʘʪʫ 

ʘʨץʳʣʳ ʪʘʨʳ ʛʝʥʦʪʠʧʪʝʨʽʥʽש ʈʅʂ-ʥ ʙʝʣʩʝʥʜʽʣʽʛʽʥ ʪʝʞʝʧ, ʪץײʳʤʜʳץ ᴇʥʫ ץʘʙʽʣʝʪʪʝʨʽʥ 

 ʤʫʪʘʛʝʥʤʝʥ שᴇʥʛʽʰʪʽʢ ʢᴇʨʩʝʪʢʽʰʽʥʽ ץʘʪʘʨ ʪʘʥʘʧʪʳץ ʘʥʳʥ ʢᴇʨʩʝʪʝʜʽ. ʉʦʥʳʤʝʥץʠʳʥʜʘʪץ

ᴅʩʝʨʽʥʝʥ ʙʘץʳʣʘʫ ʥײʩʘץʩʳʥʘʥ ʪᴇʤʝʥ ʙʦʣʫʳʥʜʘ ʦʩʳʣʘʡ ʪװʩʽʥʜʽʨʫʛʝ ʙʦʣʘʜʳ. ɿʝʨʪʪʝʣʛʝʥ 

ʙʘʨʣʳץ ʵʢʩʧʦʟʠʮʠʷ ʤʝʥ ᴅʨʪװʨʣʽ ʢʦʥʮʝʪʨʘʮʠʷ װʣʛʽʣʝʨʽʥʝ ʤʫʪʘʛʝʥ ʘʛʝʥʪʽʥʽש ᴅʩʝʨʽ ʙʽʨʢʝʣʢʽ 

ʙʦʣʤʘʜʳ. ʄʦʨʬʦʣʦʛʠʷʣʳץ ʙʝʣʛʽʣʝʨʜʽ ʪʘʣʜʘʫʜʘʥ ʞʠʥʘץʪʘʣסʘʥ ʤᴅʣʽʤʝʪʪʝʨʜʝ ᴅʨʪװʨʣʽ 

ʢʦʥʮʝʪʨʘʮʠʷʣʘʨ ʤʝʥ ʙʘץʳʣʘʫ ʥײʩץʘʣʘʨʳ ʘʨʘʩʳʥʜʘ ʙʽʨץʘʪʘʨ ײץʙʳʣʫʣʘʨ ʙʘʡץʘʣʜʳ. 
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ʄᴅʩʝʣʝʥ, ʪᴇʨʪ ʩʘסʘʪʪʳץ ʵʢʩʧʦʟʠʮʠʷʜʘסʳ ʥᴅʪʠʞʝʣʝʨʽʥ ʪʘʣʜʘʩʘץ, ʪʘʥʘʧʪʳץ ᴇʥʛʽʰʪʽʢʢʝ ʦש 

ᴅʩʝʨʽ ʙʘʡץʘʣʤʘʩʘ ʜʘ, ʜᴅʥ ᴇʥʽʤʜʽʣʽʛʽ ʙʦʡʳʥʰʘ ʙʽʨץʘʪʘʨ ʢʦʥʮʝʪʨʘʮʠʷʣʘʨʜʘ ʙʘץʳʣʘʫʜʘʥ ʘʩʳʧ 

ʪװʩʢʝʥ װʣʛʽʣʝʨ ʙᴇʣʽʥʜʽ. ɸʣ ʦʥ ʝʢʽ ʩʘסʘʪʪʳץ ʵʢʩʧʦʟʠʮʠʷʩʳʥʜʘ ʪʝʢ 1000 ʜᴅʥ ʩʘʣʤʘסʳ ʤʝʥ 

ᴇʥʽʤʜʽ ʪװʧʪʝʥʫʜʝ סʘʥʘ ʞʘץʩʳ ʥᴅʪʠʞʝ ʢᴇʨʩʝʪʪʽ. 
 

3-ʢʝʩʪʝ ï ʆʥ ʝʢʽ ʩʘסʘʪʪʳץ ʵʢʩʧʦʟʠʮʠʷʜʘסʳ ʪʘʨʳʥʳש ʄ2 ײʨʧʘסʳʥʜʘסʳ 

 ʢᴇʨʩʝʪʢʽʰʪʝʨʽ ץʨʳʣʳʤʜʳʣʳײץ
 

ɻʝʥʦʪʠʧ 

ʄʫʪʘʛʝʥ 

ʢʦʥʮʝʥʪʨʘ-

ʮʠʷʩʳ, % 

ʊʘʥʘʧʪʳץᴇʥ

ʛʽʰʪʽʛʽ, % 

1000 

ʜᴅʥʤʘʩʩʘ

ʩʳ, ʛ 

ᴆʥʽʤʜʽʪװ

ʧʪʝʥʫ, 

ʜʘʥʘ/1ᴇʩʽ

ʤʜʽʢ 

ʅʝʛʽʟʛʽʰʘʰʘ

 ʳ ʜᴅʥסʪʘץ

ʤʘʩʩʘʩʳ, ʛ 

ᴆʥʽʤʜʽ 

ʣʽʛʽ, 

ʛ/ʤ2 

ʂʚʘʨʪʝʪ  

0,0 75,4 6,6 1,4 2,00 454,0 

0,1 50,0 7,0 1,4 0,66 322,2 

0,2 22,2 6,9 1,6 1,10 300,4 

0,3 18,6 7,0 2,5 1,30 273,5 

0,4 15,6 5,7 3,0 4,37 380,2 

0,5 10,8 7,2 1,5 1,43 187,5 

PI289324 

0,0 72,8 6,1 1,5 2,12 484,4 

0,1 41,6 5,3 2,8 1,25 315,0 

0,2 34,0 4,9 3,8 0,62 153,5 

0,3 20,0 5,6 2,0 1,17 266,9 

0,4 16,8 4,0 2,3 1,20 290,0 

0,5 11,4 5,2 1,6 0,48 118,5 

ʇʘʚʣʦʜʘʨʩʢʦʝ 4 

0,0 73,4 6,9 1,6 2,10 584,3 

0,1 35,2 5,5 2,0 1,37 208,2 

0,2 43,2 6,5 2,4 2,06 440,0 

0,3 22,0 6,3 1,8 1,55 220,1 

0,4 40,0 5,7 1,8 1,48 302,0 

0,5 43,2 6,0 1,7 1,69 344,2 

 

ɹײʣ ʟʝʨʪʪʝʫʜʝ ʥʘʪʨʠʡ ʘʟʠʜʽʤʝʥ ײʟʘץ ʤʝʨʟʽʤʜʝ ᴇשʜʝʫ ʞᴅʥʝ ʦʥʳש ʞʦסʘʨʳ 

ʢʦʥʮʝʥʪʨʘʠʮʷʩʳ ʪʘʨʳʥʳש ʪץײʳʤʜʘʨʳʥʳש ᴇʥʫʽʥʝ ʢʝʨʽ ᴅʩʝʨʽʥ ʪʠʛʽʟʝʪʽʥʽ ʢᴇʨʩʝʪʽʣʛʝʥ. ץױʩʘʩ 

ʥᴅʪʠʞʝʣʝʨʟʝʨʪʪʝʫʣʝʨʜʝ ʜʝ ʙʘʡץʘʣʜʳ [29-30], ʙײʣ ʥʝʛʽʟʽʥʝʥ ʥʘʪʨʠʡ ʘʟʠʜʽʥʽש ʪʦʢʩʠʢʘʣʳץ 

ᴅʩʝʨʽʥʝ ʙʘʡʣʘʥʳʩʪʳ. 

ɹʽʨʘץ ʥʘʪʨʠʡ ʘʟʠʜʽʥʽש ʜʝ ʪʽʨʽ ʞʘʩʫʰʘʣʘʨʜʘסʳ ʞʘʩʫʰʘʣʳץ ʪʳʥʳʩ ʘʣʫ ʧʨʦʮʝʩʩʪʝʨʽʥʽש 

ʙʝʣʛʽʣʽ ʠʥʛʠʙʠʪʦʨʳ [31] ʞᴅʥʝ ʘʨʧʘ [32-34], ץʳʟʘʥʘ[35] ץʞᴅʥʝ ʢװʨʽʰ [36] ʩʠʷץʪʳ ʢᴇʧʪʝʛʝʥ 

ʜʘץʳʣʜʘʨסʘ ʪʠʽʤʜʽ ʤʫʪʘʛʝʥ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

ɸʜʘʤʶ ʞᴅʥʝ ɸʣʠʠʶ (2007) ʟʝʨʪʪʝʫʣʝʨʽʥʜʝ ץʳʟʘʥʘץ ʩʦʨʪʪʘʨʳ ʤʝʥ ᴇשʜʝʣʛʝʥ 

ʥײʩץʘʣʘʨʳʥʜʘ (ʪץײʳʤʥʳש ᴇʥʫʽ, ᴇʩʢʽʥʥʽש ʩʘץʪʘʣʫʳ, ᴇʩʢʽʥʥʽײ שʟʳʥʜʳסʳ, ʪʘʤʳʨ ײʟʳʥʜʳסʳ, 

ʙʽʨ ᴇʩʢʽʥʜʝʛʽ ʞʘʧʳʨʘץ ʩʘʥʳ, ʙʠʽʢʪʽʛʽ, ʞʠʥʘץʪʘʫ ʢʝʟʽʥʜʝ ʙʽʨ ᴇʩʽʤʜʽʢʪʝʛʽ ʙײʪʘץʪʘʨʜʳש ʞᴅʥʝ 

ʙʽʨ ᴇʩʽʤʜʽʢʪʝʛʽ ʞʝʤʽʩʪʝʨʜʽש ʩʘʥʳ) ᴇʪʝ ʤʘשʳʟʜʳ ʘʡʳʨʤʘʰʳʣʳץʪʘʨ (p<0,01) ʙʘʡץʘʣʜʳ. 

ᴆשʜʝʫ ʞᴅʥʝ ʩʦʨʪʪʳש ᴇʟʘʨʘ ᴅʨʝʢʝʪʪʝʩʫʣʝʨʽ ʧʽʩʽʧ ʞʝʪʽʣʛʝʥ ʢʝʟʜʝʛʽ ʙʠʽʢʪʽʢʪʝʥ ʙʘʩץʘ ʙʘʨʣʳץ 

ʙʝʣʛʽʣʝʨʛʝ ץʘʪʳʩʪʳ ʙʽʨʜʝʡ ʞʦסʘʨʳ ʤᴅʥʜʽ ʙʦʣʜʳ (p<0,01). T106 ʩʦʨʪʳ T244 ʞᴅʥʝ 

T420ʤʝʥʩʘʣʳʩʪʳʨסʘʥʜʘ ʞʘץʩʳ ᴇʥʽʤʜʽʣʽʢʪʽ ʢᴇʨʩʝʪʪʽ. ʅʘʪʨʠʡ ʘʟʠʜʽ ץʳʟʘʥʘץʪʳ ʞʘץʩʘʨʪʫ 

 .ʘ ʢʝʣʜʽ [4]סʦʨʳʪʳʥʜʳץ ʤʢʽʥ ʜʝʛʝʥװʦʣʜʘʥʳʣʫʳ ʤץ ʰʽʥװ ʰʽʥ ᴇʟʛʝʨʤʝʣʽʣʽʢʪʽ ʪʫʜʳʨʫװ

ʂװʨʽʰʪʽש Tainung 67 ʩʦʨʪʳʥ ʥʘʪʨʠʡ ʘʟʠʜʽʤʝʥ ᴇשʜʝʛʝʥʥʝʥ ʢʝʡʽʥ ʘʣʳʥסʘʥ SA419 

ʤʫʪʘʥʪ ʣʠʥʠʷʩʳʥʜʘ ʜᴅʥʥʽש ʧʽʩʝʪʽʥ ץʳʩץʘ ʤʝʨʟʽʤʽ ʜᴅʥʜʝʨʜʝʛʽ ʢʨʘʭʤʘʣ ʤᴇʣʰʝʨʽʥʽש 

ʞʦסʘʨʳʣʫʳʤʝʥ ʞᴅʥʝ ʦʣʘʨʜʳש ʪʝʟ ᴇʥʫʽʤʝʥ, ʩʦʥʜʘʡ-ʘץ ʦʩʳ ʤʫʪʘʥʪ ʣʠʥʠʷʩʳʥʜʘ 

ʰʘʨʫʘʰʳʣʳץ ʤʘשʳʟʳ ʙʘʨ, 1000 ʜᴅʥʥʽש ʩʘʣʤʘסʳ ʞʦסʘʨʳ ʙʦʣʜʳ [37]. 

ʄʘץʪʘʥʳש ʭʠʤʠʷʣʳץ ʤʫʪʘʛʝʥʝʟʽ ʢʝʟʽʥʜʝ ʥʘʪʨʠʡ ʘʟʠʜʽʥʽ10 ש ʤʄ ʢʦʥʮʝʥʪʨʘʮʠʷʩʳʥʜʘ 

ᴇʩʫʜʽ ʳʥʪʘʣʘʥʜʳʨʘʪʳʥ ᴅʩʝʨʽ ʪʽʨʢʝʣʛʝʥ [38]. ʊʘʠʧʦʚʘ ʈ.ʄ. ʤʝʥ ʂʫʣʫʝʚ ɹ.ʈ. (2021 ʞ.) A. 

cruentus ʜʘץʳʣʳʥʜʘ ʞװʨʛʽʟʽʣʛʝʥ ʪᴅʞʽʨʠʙʝʣʝʨʜʝ ʥʘʪʨʠʡ ʘʟʠʜʽʤʝʥ 0,1-ʜʝʥ 5 ʤʄ-ʛʝ ʜʝʡʽʥʛʽ 

ʢʦʥʮʝʥʪʨʘʮʠʷ ʜʠʘʧʘʟʦʥʳʥʜʘ ᴇשʜʝʫ ʩʘʙʘץ ʧʝʥ ʞʘʧʳʨʘץʪʘʨʜʳש ʢᴇʣʝʤʽʥʽײ שʣסʘʶʳʥʘ 
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ᴅʢʝʣʝʪʽʥʽʥ ʘʪʘʧ ᴇʪʪʽ, ʷסʥʠ ʦʥʜʘסʳ ʤʫʪʘʛʝʥ ʳʥʪʘʣʘʥʜʳʨʫʰʳ ᴅʩʝʨ ʝʪʪʽ [16]. ץױʩʘʩ 

ʥᴅʪʠʞʝʣʝʨʜʽ ʙʽʟ ʜʝ P. miliaceum L. ʜʘץʳʣʳʥʜʘ ʥʘʪʨʠʡ ʘʟʠʜʽʥʽ0,1% ש-ʜʘʥ 0,3%-סʘ ʜʝʡʽʥ 

ʢʦʥʮʝʥʪʨʘʮʠʷʣʘʨ ʜʠʘʧʘʟʦʥʳʥʜʘ ᴇʥʽʤʜʽ ʩʘʙʘץʪʘʨ ʩʘʥʳʥʳ ʤʝʥ ʙʽʨ ʰʘʰʘץʪʘʥ ʘʣʳʥסʘʥ ʪץײʳʤ 

ʩʘʣʤʘסʳʥʳש ᴇʩʫʽʥʝ ᴅʢʝʣʜʽ. 

 ʜʝʫ ʟʝʨʪʪʝʫʣʝʨʽ ʥᴅʪʠʞʝʩʽʥʜʝשʦʨʳʪʳʥʜʳ. ʊʘʨʳ ʛʝʥʦʪʠʧʪʝʨʽʥ ʤʫʪʘʛʝʥʤʝʥ ᴇפ

ʂʚʘʨʪʝʪ ʩʦʨʪʳ ʤʫʪʘʛʝʥʤʝʥ ᴇשʜʝʫʛʝ 4 ʩʘסʘʪʪʳץ ᴇשʜʝʫ ʢʝʟʽʥʜʝ ᴇʥʽʤʜʽ ʪװʧʪʝʥʫ ʙʦʡʳʥʰʘ 

0,3%, 0,4% ʞᴅʥʝ ʥʝʛʽʟʛʽ ʰʘʰʘץʪʘʥ ʘʣʳʥסʘʥ ʪץײʳʤ ʤʘʩʩʘʩʳ ʙʦʡʳʥʰʘ ʙʘʨʣʳץ 

ʢʦʥʮʝʥʪʨʘʮʠʷʣʘʨʜʘ ʦש ʞʘʫʘʧ ʙʝʨʜʽ, 8 ʩʘסʘʪʪʘ 0,1%, 0,4% ʞᴅʥʝ 0,5% ʞᴅʥʝ 0,1%, 12 ʩʘסʘʪʪʘ 

0,2% ʞᴅʥʝ 0,5% ʞᴅʥʝ 0,4% ʩᴅʡʢʝʩʽʥʰʝ, ʩʦʥʜʘʡ-ʘץ ᴇשʜʝʫʜʽ12 ש ʩʘסʘʪʳʥʜʘ 1000 ʪץײʳʤʥʳש 

ʩʘʣʤʘסʳ 0,1%-ʜʘʥ 0,3%-סʘ ʜʝʡʽʥ ʢʦʥʮʝʥʪʨʘʮʠʷʜʘ ʙʘץʳʣʘʫʜʘʥ ʞʦסʘʨʳ ʙʦʣʜʳ. PI289324 

ʩʦʨʪʳ ʤʫʪʘʛʝʥʜʽ ᴇשʜʝʫʛʝ 4 ʩʘסʘʪʪʳץ ᴇשʜʝʫʜʝ ᴇʥʽʤʜʽ ʪװʧʪʝʥʫ ʙʦʡʳʥʰʘ ʙʘʨʣʳץ 

ʢʦʥʮʝʥʪʨʘʮʠʷʣʘʨʜʘ ʞᴅʥʝ ʥʝʛʽʟʛʽ ʰʘʰʘץʪʘʥ ʘʣʳʥסʘʥ ʪץײʳʤ ʩʘʣʤʘסʳ ʙʦʡʳʥʰʘ 0,3%-ʜʘʥ 

 ץʘʪʪʘ ʙʘʨʣʳסʧʪʝʥʫ ʙʦʡʳʥʰʘ 8 ʩʘװʞʘʫʘʧ ʙʝʨʜʽ, ʪʝʢ ᴇʥʽʤʜʽ ʪ שʘ ʜʝʡʽʥ ʦס-0,5%

ʢʦʥʮʝʥʪʨʘʮʠʷʣʘʨʜʘ ʞᴅʥʝ 12 ʩʘסʘʪʪʘ 0,1%-ʜʘʥ 0,4%-סʘ ʜʝʡʽʥ. ʇʘʚʣʦʜʘʨʩʢʦʝ 4 ʩʦʨʪʳʥʜʘ 

ʥʘʪʨʠʡ ʘʟʠʜʽ ץʦʣʜʘʥʳʣסʘʥ ʥײʩץʘʣʘʨʜʘ ʙʘץʳʣʘʫʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ ʢᴇʨʩʝʪʢʽʰʪʝʨʜʽש 

ʞʦסʘʨʳ ʝʢʝʥʜʽʛʽ ʘʪʘʧ ᴇʪʽʣʜʽ. ʆʩʳʣʘʡʰʘ, 4 ʩʘסʘʪʪʳץ ᴇשʜʝʫ ʢʝʟʽʥʜʝ 1000 ʪץײʳʤʥʳש ʩʘʣʤʘסʳ 

0,3% ʞᴅʥʝ 0,4% ʥײʩץʘʣʘʨʜʘ ʞʦסʘʨʳ ʙʦʣʜʳ, ᴇʥʽʤʜʽ ʪװʧʪʝʥʫ ʙʦʡʳʥʰʘ ʙʘʨʣʳץ 

ʢʦʥʮʝʥʪʨʘʮʠʷʣʘʨʜʘ ʞᴅʥʝ ʥʝʛʽʟʛʽ ʰʘʰʘץʪʘʥ ʘʣʳʥסʘʥ ʪץײʳʤ ʤʘʩʩʘʩʳ ʙʦʡʳʥʰʘ 0,4% 

ʥײʩץʘʜʘ, 8 ʩʘסʘʪʪʘ 0,2%; 0,2% ʞᴅʥʝ 0,5%; 0,3% ʪʠʽʩʽʥʰʝ; 12 ʩʘסʘʪʪʳץ ᴇשʜʝʫ ʢʝʟʽʥʜʝ ʙʘʨʣʳץ 

ʢʦʥʮʝʥʪʨʘʮʠʷʣʘʨʜʘ ᴇʥʽʤʜʽ ʪװʧʪʝʥʫ ʙʦʡʳʥʰʘ סʘʥʘ. 

 ʢᴇʨʩʝʪʢʽʰʪʝʨʽ ץʨʳʣʳʤʜʳʣʳײץ ʳסʳʥʜʘסʨʧʘײ ʄ2 שʦʨʳʪʘ ʢʝʣʛʝʥʜʝ, ʪʘʨʳʥʳפ

ʙʦʡʳʥʰʘ ʝש ʦשʪʘʡʣʳ ʞᴅʥʝ ᴇʥʽʤʜʽʣʽʛʽ ʞʦסʘʨʳ ʙʦʣʳʧ ʥʘʪʨʠʡ ʘʟʠʜʽʥʽ8 ש ʩʘסʘʪʪʳץ 

ʵʢʩʧʦʟʠʮʠʜʘסʳ ʞᴅʥʝ 0,1%-ʜʘʥ 0,4%-סʘ ʜʝʡʽʥ ʢʦʥʮʝʥʪʨʘʮʠʷʣʘʨ ʜʠʘʧʘʟʦʥʳʥʜʘ 

ʰʘʨʫʘʰʳʣʳסʳ ʤʘשʳʟʳ ʙʘʨ ʤʫʪʘʥʪʪʳץ ʬʦʨʤʘʣʘʨ ʘʣʳʥʜʳ. ɻʝʥʦʪʠʧʪʝʨʜʽש ʤʫʪʘʛʝʥʛʝ 

ʨʝʘʢʮʠʷʩʳ ʙʦʡʳʥʰʘʢᴇʨʩʝʪʢʝʥ ʇʘʚʣʦʜʘʨʩʢʦʝ 4 ʛʝʥʦʪʠʧʽ ʙʦʣʘʰʘץʪʘ ʤʫʪʘʛʝʥʤʝʥ 

ʟʝʨʪʪʝʫʣʝʨʛʝ ʪʘʨʪʫסʘ ʠʢʝʤʜʽ ʝʢʝʥʽ ʘʥʳץʪʘʣʜʳ. ʉʝʙʝʙʽ ʤʫʪʘʛʝʥʥʥʽש ʪʦʢʩʠʥʜʽ ᴅʩʝʨʽʤʝʥ ץʘʪʘʨ 

ʧʦʪʝʥʮʠʘʣʜʳ ʤʫʪʘʥʪʪʳ ʬʦʨʤʘʣʘʨ ʘʣʫ ʤװʤʢʽʥʜʽʛʽ ʙʘʩץʘ ʛʝʥʦʪʠʧʪʝʨʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ 

ʞʦסʘʨʳ ʪʫʨʘʣʳ ʙʦʣʞʘʤ ʞʘʩʘʫסʘ ʙʦʣʘʜʳ. ɸʣʳʥסʘʥ ʤᴅʣʽʤʝʪʪʝʨ ʥʝʛʽʟʽʥʜʝ ʥʘʪʨʠʡ ʘʟʠʜʽʥʽש 

ᴇʩʽʤʜʽʢʪʝʨ ʩʝʣʝʢʮʠʷʩʳʥʜʘ סʘʥʘ ʝʤʝʩ, ʩʦʥʳʤʝʥ ץʘʪʘʨ ʽʨʛʝʣʽ ʟʝʨʪʪʝʫʣʝʨʜʝ ץʦʣʜʘʥʫʜʳש 

ʢʝʣʝʰʝʛʽ ʘʪʘʧ ᴇʪʽʣʜʽ. 

 ʳ AP14870014סʳʥʜʘסʤʳʩʪʘʨʳ 2022-2024 ʞʞ. ʘʨʘʣʳײʘʨʞʳʣʘʥʜʳʨʫ. ɿʝʨʪʪʝʫ ʞפ

çʆʪʘʥʜʳײץ ץʨסʘץʰʳʣʳץץʘ ʪᴇʟʽʤʜʽ ʞʘשʘ ʪʘʨʳ ʩʦʨʪʪʘʨʳʥ ʞʘʩʘʫʜʘ ɼʅפ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥ 

ʩʝʣʝʢʮʠʷʣʳץ ʞᴅʥʝ ʛʝʥʝʪʠʢʘʣʳץ ʟʝʨʪʪʝʫʣʝʨʜʝ ץʦʣʜʘʥʫè  ʘʪʪʳ פʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳ 

 ʘʨʞʳʣʘʥʜʳʨʘʪʳʥ ʞʦʙʘʩʳץ ʳʣʳʤ ʢʦʤʠʪʝʪʽʤʝʥנ שʘʨʳ ʙʽʣʽʤ ʤʠʥʠʩʪʨʣʽʛʽʥʽסʳʣʳʤ ʞᴅʥʝ ʞʦנ

ʰʝשʙʝʨʽʥʜʝ ʞװʨʛʽʟʽʣʜʽ. 
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Annotation. To create a valuable source material of millet, along with traditional breeding, the 

method of chemical mutagenesis induced by sodium azide is used, which itself or its metabolites cause 

point mutations in the genome, usually without causing a shift in the gene reading frame. This article 

presents the results of a study of the effect of the mutagenic action of sodium azide on seeds of 3 varieties 

of millet Pavlodarskoe 4 (Kazakhstan), K-10275-Kvartet (Russia) and PI 289324 (Hungary), which were 

pre-treated with mutagen solutions of various concentrations (0.1%, 0.2%; 0.3%; 0.4%; 0.5%) and 

treatment exposure (4 hours, 8 hours and 12 hours) in order to influence them on the economically 

valuable traits of millet and to establish the effectiveness of induction beneficial mutations in the M2 

generation. Observation of the growth and development of millet plants in the M2 generation showed that 

as the concentration and exposure increase, mutagen treatment causes inhibition of field germination. On 

such economically valuable traits of millet as the mass of 1000 seeds, the mass of seeds from the panicle 

and productive tillering, a different effect of the mutagenic substance was noted depending on the 

genotypes. Taking into account the structural analysis of the yield and productivity of millet plants, the 

effective concentrations and treatment time of sodium azide for the treatment of P. miliaceum L. were 

established from 0.1% to 0.4% and 8 hours. Based on the data obtained, the prospects of using sodium 

azide not only in plant breeding, but also in fundamental research are noted. 

 Keywords: millet, sodium azide, mutability, agricultural valuable features, productivity 

 

ɺʃʀʗʅʀɽ ɸɿʀɼɸ ʅɸʊʈʀʗ ʂɸʂ ʄʋʊɸɻɽʅɸ ʅɸ ʍʆɿʗʁʉʊɺɽʅʅʆ-ʎɽʅʅʓɽ 

ʇʈʀɿʅɸʂʀ ɻɽʅʆʊʀʇʆɺ ʇʈʆʉɸ (Panicum miliaceum L.) 

 

ɿʝʡʥʫʣʣʠʥʘ ɸ.ɽ.1, ʜʦʢʪʦʨʘʥʪ 

ɼʶʩʠʙʘʝʚʘ ʕ.ʅ.1,PhD, ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʡ ʧʨʦʬʝʩʩʦʨ 

ʈʳʩʙʝʢʦʚʘ ɸ.ɹ.1, ʢʘʥʜʠʜʘʪ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ  

ɾʠʨʥʦʚʘ ʀ.ɸ.1, ʤʘʛʠʩʪʨ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ 

ʎʳʛʘʥʢʦʚ ɸ.ɺ.2, ʙʘʢʘʣʘʚʨ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ  

ʎʳʛʘʥʢʦʚ ɺ.ʀ.2, ʢʘʥʜʠʜʘʪ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ  

 
1ʂʘʟʘʭʩʢʠʡ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʉ.ʉʝʡʬʫʣʣʠʥʘ,  

ʛ.ɸʩʪʘʥʘ, ʂʘʟʘʭʩʪʘʥ 
2ɸʢʪʶʙʠʥʩʢʘʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʘʷ ʦʧʳʪʥʘʷ ʩʪʘʥʮʠʷ, ʛ.ɸʢʪʦʙʝ, ʂʘʟʘʭʩʪʘʥ 

 

 ɸʥʥʦʪʘʮʠʷ: ɼʣʷ ʩʦʟʜʘʥʠʷ ʮʝʥʥʦʛʦ ʠʩʭʦʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʨʦʩʘ, ʥʘʨʷʜʫ ʩ ʪʨʘʜʠʮʠʦʥʥʦʡ 

ʩʝʣʝʢʮʠʝʡ, ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʝʪʦʜ ʭʠʤʠʯʝʩʢʦʛʦ ʤʫʪʘʛʝʥʝʟʘ, ʠʥʜʫʮʠʨʦʚʘʥʥʳʡ ʘʟʠʜʦʤ ʥʘʪʨʠʷ, ʢʦʪʦʨʳʡ 

ʩʘʤ ʠʣʠ ʝʛʦ ʤʝʪʘʙʦʣʠʪʳ ʚʳʟʳʚʘʶʪ ʪʦʯʝʯʥʳʝ ʤʫʪʘʮʠʠ ʚ ʛʝʥʦʤʝ, ʦʙʳʯʥʦ ʥʝ ʚʳʟʳʚʘʶʱʠʝ ʩʜʚʠʛʘ ʚ 

ʨʘʤʢʝ ʩʯʠʪʳʚʘʥʠʷ ʛʝʥʦʚ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʣʠʷʥʠʷ 

ʤʫʪʘʛʝʥʥʦʛʦ ʜʝʡʩʪʚʠʷ ʘʟʠʜʘ ʥʘʪʨʠʷ ʥʘ ʩʝʤʝʥʘ 3 ʩʦʨʪʦʚ ʧʨʦʩʘ ʇʘʚʣʦʜʘʨʩʢʦʝ 4 (ʂʘʟʘʭʩʪʘʥ), ʂ-

10275-ʂʚʘʨʪʝʪ (ʈʦʩʩʠʷ) ʠ PI 289324 (ɺʝʥʛʨʠʷ), ʢʦʪʦʨʳʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʦʙʨʘʙʘʪʳʚʘʣʠ ʨʘʩʪʚʦʨʘʤʠ 
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ʤʫʪʘʛʝʥʘ ʨʘʟʣʠʯʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ (0,1%, 0,2%; 0,3%; 0,4%; 0,5%) ʠ ʵʢʩʧʦʟʠʮʠʝʡ ʦʙʨʘʙʦʪʢʠ (4 ʯ., 8 

ʯ. ʠ 12 ʯ.) ʩ ʮʝʣʴʶ ʠʭ ʚʣʠʷʥʠʷ ʥʘ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʮʝʥʥʳʝ ʧʨʠʟʥʘʢʠ ʧʨʦʩʘ ʠ ʫʩʪʘʥʦʚʠʪʴ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʥʜʫʮʠʨʦʚʘʥʠʷ ʧʦʣʝʟʥʳʭ ʤʫʪʘʮʠʡ ʚ ʧʦʢʦʣʝʥʠʠ ʄ2. ʅʘʙʣʶʜʝʥʠʝ ʟʘ ʨʦʩʪʦʤ ʠ 

ʨʘʟʚʠʪʠʝʤ ʨʘʩʪʝʥʠʡ ʧʨʦʩʘ ʚ ʧʦʢʦʣʝʥʠʠ ʄ2 ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʦ ʤʝʨʝ ʫʚʝʣʠʯʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʠ 

ʵʢʩʧʦʟʠʮʠʠ ʦʙʨʘʙʦʪʢʠ ʤʫʪʘʛʝʥʦʤ ʚʳʟʳʚʘʝʪ ʫʛʥʝʪʝʥʠʝ ʧʦʣʝʚʦʡ ʚʩʭʦʞʝʩʪʠ. ʅʘ ʪʘʢʠʝ ʭʦʟʷʡʩʪʚʝʥʥʦ-

ʮʝʥʥʳʝ ʧʨʠʟʥʘʢʠ ʧʨʦʩʘ, ʢʘʢ ʤʘʩʩʘ 1000 ʩʝʤʷʥ, ʤʘʩʩʘ ʩʝʤʷʥ ʩ ʤʝʪʝʣʢʠ ʠ ʧʨʦʜʫʢʪʠʚʥʘʷ ʢʫʩʪʠʩʪʦʩʪʴ 

ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʨʘʟʥʦʝ ʚʣʠʷʥʠʝ ʤʫʪʘʛʝʥʥʦʛʦ ʚʝʱʝʩʪʚʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʛʝʥʦʪʠʧʦʚ.ɺ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʫʯʠʪʳʚʘʣʠ ʚʘʞʥʳʝ ʜʣʷ ʧʨʦʩʘ ʘʛʨʦʥʦʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ: ʧʦʣʝʚʫʶ ʚʩʭʦʞʝʩʪʴ, 

ʧʨʦʜʫʢʪʠʚʥʫʶ ʢʫʩʪʠʩʪʦʩʪʴ, ʤʘʩʩʫ ʩʝʤʷʥ ʩ ʛʣʘʚʥʦʡ ʤʝʪʝʣʢʠ ʠ ʤʘʩʩʫ 1000 ʩʝʤʷʥ. ʉʦʨʪ ʂʚʘʨʪʝʪ 

ʚʳʜʝʣʝʥ ʧʦ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ (651,4 ʛ) ʚ ʧʦʢʦʣʝʥʠʠ ʄ2 ʧʨʦʩʘ ʧʨʠ ʚʦʩʴʤʠʯʘʩʦʚʦʡ ʦʙʨʘʙʦʪʢʝ. ʉʨʝʜʠ 

ʚʩʝʭ ʛʝʥʦʪʠʧʦʚ ʠ ʚʘʨʠʘʥʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʘʟʠʜ ʥʘʪʨʠʷ ʦʢʘʟʳʚʘʣ ʙʦʣʝʝ ʚʳʩʦʢʦʝ 

ʤʫʪʘʛʝʥʥʦʝ ʜʝʡʩʪʚʠʝ ʥʘ ʫʯʠʪʳʚʘʝʤʳʝ ʧʦʢʘʟʘʪʝʣʠ ʩʦʨʪʘ ʇʘʚʣʦʜʘʨʩʢʦʝ 4 ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʚʘʨʠʘʥʪʘʤʠ ʙʝʟ ʦʙʨʘʙʦʪʢʠ. ʉ ʫʯʝʪʦʤ ʩʪʨʫʢʪʫʨʥʦʛʦ ʘʥʘʣʠʟʘ ʫʨʦʞʘʷ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʨʘʩʪʝʥʠʡ 

ʧʨʦʩʘ ʙʳʣʠ ʫʩʪʘʥʦʚʣʝʥʳ ʵʬʬʝʢʪʠʚʥʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠʠ ʚʨʝʤʷ ʦʙʨʘʙʦʪʢʠ ʘʟʠʜʘ ʥʘʪʨʠʷ ʜʣʷ 

ʦʙʨʘʙʦʪʢʠ P. miliaceum L. ï ʦʪ 0,1% ʜʦ 0,4% ʠ 8 ʯʘʩʦʚ. ʅʘ ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʦʪʤʝʯʘʝʪʩʷ 

ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʘʟʠʜʘ ʥʘʪʨʠʷ ʥʝ ʪʦʣʴʢʦ ʚ ʩʝʣʝʢʮʠʠ ʨʘʩʪʝʥʠʡ, ʥʦ ʠ ʚ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʨʦʩʦ, ʘʟʠʜ ʥʘʪʨʠʷ, ʤʫʪʘʙʝʣʴʥʦʩʪʴ, ʭʦʟʷʡʩʪʚʝʥʥʦ-ʮʝʥʥʳʝ ʧʨʠʟʥʘʢʠ, 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ 
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ʧ.ɸʪʘʢʝʥʪ, ʂʘʟʘʭʩʪʘʥ  

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʨʘʟʣʠʯʥʳʝ ʝʩʪʝʩʪʚʝʥʥʦ-ʵʢʩʪʨʝʤʘʣʴʥʳʝ ʫʩʣʦʚʠʷ, 

ʥʘʙʣʶʜʘʝʤʳʝ ʚ ʤʠʨʝ ʠ ʂʘʟʘʭʩʪʘʥʝ ʟʘʩʦʣʝʥʠʝ ʧʦʯʚʳ, ʙʣʠʟʢʠʡ ʫʨʦʚʝʥʴ ʟʘʣʝʛʘʥʠʷ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʠ 

ʟʘʙʦʣʝʚʘʥʠʷ, ʩʦʟʜʘʶʪ ʪʨʫʜʥʦʩʪʠ ʧʨʠ ʚʝʜʝʥʠʠ ʨʝʥʪʘʙʝʣʴʥʦʛʦ ʭʣʦʧʢʦʚʦʜʩʪʚʘ. ʊʫʨʢʝʩʪʘʥʩʢʘʷ ʦʙʣʘʩʪʴ 

ʷʚʣʷʝʪʩʷ ʩʘʤʦʡ ʩʝʚʝʨʥʦʡ ʟʦʥʦʡ ʭʣʦʧʢʦʩʝʷʥʠʷ, ʧʦʵʪʦʤʫ ʟʜʝʩʴ ʥʝʦʙʭʦʜʠʤʳ ʩʢʦʨʦʩʧʝʣʳʝ ʩʦʨʪʘ 

ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʩʝʣʝʢʮʠʠ, ʪʘʢ ʢʘʢ ʠʥʪʨʦʜʫʢʮʠʷ ʩʦʨʪʦʚ ʟʘʨʫʙʝʞʥʦʡ ʩʝʣʝʢʮʠʠ ʧʦʢʘʟʘʣʘ, ʯʪʦ ʦʥʠ ʥʝ 

ʧʨʠʛʦʜʥʳ ʜʣʷ ʥʘʰʝʡ ʟʦʥʳ ʚ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʠʭ ʩʦʨʪʘ ʦʙʣʘʜʘʶʪ ʫʜʣʠʥʝʥʥʳʤ ʚʝʛʝʪʘʮʠʦʥʥʳʤ 

ʧʝʨʠʦʜʦʤ ʩʦʟʨʝʚʘʥʠʷ 150 -170 ʜʥʝʡ. ʂʨʦʤʝ ʪʦʛʦ, ʜʘʞʝ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʧʨʠʥʫʜʠʪʝʣʴʥʦʡ 

ʜʝʬʦʣʠʘʮʠʠ, ʠʭ ʩʦʟʨʝʚʰʠʝ ʢʦʨʦʙʦʯʢʠ ʠʤʝʶʪ ʥʠʟʢʦʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʢʘʯʝʩʪʚʦ ʚʦʣʦʢʥʘ, ʚ 

ʩʨʘʚʥʝʥʠʠ ʩ ʦʪʝʯʝʩʪʚʝʥʥʳʤʠ ʩʦʨʪʘʤʠ.  ɺ ʤʠʨʦʚʦʡ ʧʨʘʢʪʠʢʝ ʩʝʣʝʢʮʠʠ ʭʣʦʧʯʘʪʥʠʢʘ ʚʥʠʤʘʥʠʝ 

ʫʜʝʣʷʝʪʩʷ ʩʦʟʜʘʥʠʶ ʚʳʩʦʢʦʫʨʦʞʘʡʥʳʭ, ʩ ʚʳʩʦʢʠʤ ʢʘʯʝʩʪʚʦʤ ʠ ʢʦʣʠʯʝʩʪʚʦʤ ʚʦʣʦʢʥʘ ʩʦʨʪʦʚ 

ʭʣʦʧʯʘʪʥʠʢʘ ʫʩʪʦʡʯʠʚʳʭ ʢ ʚʳʰʝʥʘʟʚʘʥʥʳʤ ʬʘʢʪʦʨʘʤ ʩʨʝʜʳ. ʇʨʠ ʩʦʟʜʘʥʠʠ ʩʝʣʝʢʮʠʦʥʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ, ʫʩʪʦʡʯʠʚʦʛʦ ʢ ʨʘʟʣʠʯʥʳʤ ʵʢʩʪʨʝʤʘʣʴʥʳʤ ʬʘʢʪʦʨʘʤ ʩʨʝʜʳ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʪʦʜʘ ʤʘʨʢʝʨ ʘʩʩʦʮʠʠʨʦʚʘʥʥʦʡ ʩʝʣʝʢʮʠʠ (MAS), ʘ ʪʘʢʞʝ  ʤʝʪʦʜʦʚ ʤʦʣʝʢʫʣʷʨʥʦʡ 

ʛʝʥʝʪʠʢʠ, ʬʠʪʦʧʘʪʦʣʦʛʠʠ ʚ ʫʩʢʦʨʝʥʥʦʤ ʩʦʟʜʘʥʠʠ ʠ ʚʥʝʜʨʝʥʠʠ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ ʫʩʪʦʡʯʠʚʳʭ ʢ 

ʵʢʩʪʨʝʤʘʣʴʥʳʤ ʬʘʢʪʦʨʘʤ ʩʨʝʜʳ, ʩʦʯʝʪʘʶʱʠʭ ʢʦʤʧʣʝʢʩ ʚʳʩʦʢʠʭ ʟʥʘʯʝʥʠʡ ʧʨʠʟʥʘʢʦʚ ʚ ʥʦʚʦʤ 

ʩʦʨʪʝ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʭʣʦʧʯʘʪʥʠʢ, ʫʨʦʞʘʡʥʦʩʪʴ, ʚʦʣʦʢʥʦ, ʦʪʙʦʨ, ʩʦʟʨʝʚʘʥʠʝ, ʩʢʦʨʦʩʧʝʣʦʩʪʴ, 

ʩʦʣʝʫʩʪʦʡʯʠʚʦʩʪʴ.  

 

ɺʚʝʜʝʥʠʝ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʠʥʪʝʪʠʯʝʩʢʠʝ ʚʦʣʦʢʥʘ ʢʦʥʪʨʦʣʠʨʫʶʪ ʙʦʣʝʝ 75% 

ʜʦʣʠ ʤʠʨʦʚʦʛʦ ʨʳʥʢʘ ʧʦʪʨʝʙʣʝʥʠʷ ʪʝʢʩʪʠʣʴʥʳʭ ʚʦʣʦʢʦʥ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʢʦʥʢʫʨʝʥʮʠʷ ʩʦ 

ʩʪʦʨʦʥʳ ʩʠʥʪʝʪʠʢʠ ʫʚʝʣʠʯʠʣʘ ʩʧʨʦʩ ʪʝʢʩʪʠʣʴʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʥʘ ʭʣʦʧʢʦʚʦʝ ʚʦʣʦʢʥʦ 

ʩ ʚʳʩʦʢʠʤ ʢʘʯʝʩʪʚʦʤ. ʆʜʥʠʤ ʠʟ ʨʘʟʫʤʥʳʭ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠ ʚʳʛʦʜʥʳʭ ʨʝʰʝʥʠʡ ʜʘʥʥʦʡ 

ʧʨʦʙʣʝʤʳ ʷʚʣʷʝʪʩʷ ʩʝʣʝʢʮʠʷ ʥʦʚʳʭ ʩʦʨʪʦʚ ʭʣʦʧʯʘʪʥʠʢʘ, ʵʪʦ ʥʘʠʙʦʣʝʝ ʨʝʘʣʴʥʘʷ 

ʧʝʨʩʧʝʢʪʠʚʘ ʫʚʝʣʠʯʝʥʠʷ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ ʭʣʦʧʢʦʚʦʜʩʪʚʘ [1-3]. 

ɺʦʧʨʦʩ ʚʠʣʪʦʫʩʪʦʡʯʠʚʦʩʪʠ ʠ ʩʢʦʨʦʩʧʝʣʦʩʪʠ ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ ʧʨʦʙʣʝʤʦʡ. ʅʘ 

ʨʝʰʝʥʠʠ ʵʪʦʡ ʟʘʜʘʯʠ ʜʦʣʞʥʳ ʙʳʪʴ ʥʘʧʨʘʚʣʝʥʳ ʤʥʦʛʦʧʣʘʥʦʚʳʝ ʪʝʦʨʝʪʠʯʝʩʢʠʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ: ʭʦʟʷʠʥ-ʧʘʨʘʟʠʪ, ʧʦʜʙʦʨ ʠʩʭʦʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, 

ʠʟʫʯʝʥʠʝ ʛʝʥʝʪʠʢʠ ʚʠʣʪʦʫʩʪʦʡʯʠʚʦʩʪʠ, ʤʝʪʦʜʦʚ ʦʮʝʥʢʠ ʚʠʣʪʦʫʩʪʦʡʯʠʚʦʩʪʠ, 

ʩʢʦʨʦʩʧʝʣʦʩʪʠ. ʇʨʦʙʣʝʤʘ ʩʦʟʜʘʥʠʷ ʩʢʦʨʦʩʧʝʣʳʭ ʬʦʨʤ ʙʳʣʘ ʠ ʧʨʦʜʦʣʞʘʝʪ ʦʩʪʘʚʘʪʴʩʷ 

ʘʢʪʫʘʣʴʥʦʡ ʚ ʩʠʣʫ ʦʛʨʘʥʠʯʝʥʥʦʩʪʠ ʩʫʤʤʳ ʵʬʬʝʢʪʠʚʥʳʭ ʪʝʤʧʝʨʘʪʫʨ ʜʣʷ ʭʣʦʧʯʘʪʥʠʢʘ. ɼʣʷ 

ʧʨʦʜʚʠʞʝʥʠʷ ʵʪʦʡ ʪʝʧʣʦʣʶʙʠʚʦʡ ʢʫʣʴʪʫʨʳ ʭʣʦʧʯʘʪʥʠʢʘ ʚ ʩʝʚʝʨʥʳʝ ʨʝʛʠʦʥʳ, ʛʜʝ 

ʪʝʤʧʝʨʘʪʫʨʥʳʝ ʬʘʢʪʦʨʳ ʦʛʨʘʥʠʯʝʥʳ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʜʦʣʞʝʥʠʝ ʧʦʠʩʢʘ 

ʫʣʴʪʨʘʩʢʦʨʦʩʧʝʣʳʭ ʬʦʨʤ [4, 9]. ɺ ʩʝʣʝʢʮʠʦʥʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʧʦ 

ʭʣʦʧʯʘʪʥʠʢʫ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʦʪʜʘʣʝʥʥʘʷ ʚʥʫʪʨʠʚʠʜʦʚʘʷ ʠ ʤʝʞʚʠʜʦʚʘʷ 

ʛʠʙʨʠʜʠʟʘʮʠʷ, ʥʘ ʦʩʥʦʚʝ ʢʦʪʦʨʦʡ ʩʦʟʜʘʥʳ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʝ ʩʦʨʪʘ.. [5, 6]. ʇʦ ʧʨʦʙʣʝʤʝ 
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ʩʢʦʨʦʩʧʝʣʦʩʪʠ ʭʣʦʧʯʘʪʥʠʢʘ ʧʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʭʣʦʧʯʘʪʥʠʢʘ [7, 8]. 

ɺʩʣʝʜʩʪʚʠʝ ʚʩʝʛʦ ʩʢʘʟʘʥʥʦʛʦ [4, 9, 10], ʚʩʝ ʦʩʪʨʝʝ ʦʱʫʱʘʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʙʳʩʪʨʦʛʦ ʩʦʟʜʘʥʠʷ ʩʦʨʪʦʚ ʩ ʦʯʝʥʴ ʢʦʨʦʪʢʠʤ ʚʝʛʝʪʘʮʠʦʥʥʳʤ ʧʝʨʠʦʜʦʤ, ʩ ʤʘʢʩʠʤʘʣʴʥʦʡ 

ʘʜʘʧʪʠʚʥʦʩʪʴʶ ʢ ʬʘʢʪʦʨʘʤ ʩʨʝʜʳ ʠ ʚʳʩʦʢʠʤʠ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʮʝʥʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ. 

ʅʦʚʳʝ ʩʦʨʪʘ ʧʦ ʢʦʤʧʣʝʢʩʫ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʮʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ ʜʦʣʞʥʳ ʧʨʝʚʦʩʭʦʜʠʪʴ 

ʨʘʡʦʥʠʨʦʚʘʥʥʳʝ ʠ ʚʳʩʝʚʘʝʤʳʝ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʩʦʨʪʘ. ɺʥʝʜʨʝʥʠʝ ʥʦʚʳʭ ʠʥʪʝʥʩʠʚʥʳʭ 

ʧʣʘʩʪʠʯʥʳʭ ʩʦʨʪʦʚ ʭʣʦʧʯʘʪʥʠʢʘ, ʦʙʣʘʜʘʶʱʠʭ ʚʠʣʪʦʫʩʪʦʡʯʠʚʦʩʪʴʶ, ʚʳʩʦʢʦʡ 

ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ, ʧʨʠʩʧʦʩʦʙʣʝʥʥʳʭ ʢ ʨʘʟʣʠʯʥʳʤ ʧʦʯʚʝʥʥʦ-

ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ (ʟʘʩʫʭʝ, ʟʘʩʦʣʝʥʠʶ ʠ ʪ.ʜ.), ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʳʤ ʠʟ-ʟʘ 

ʧʨʦʛʨʝʩʩʠʨʫʶʱʝʡ ʥʝʭʚʘʪʢʠ ʧʦʣʠʚʥʦʡ ʚʦʜʳ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ - ʨʦʩʪ ʟʘʩʦʣʝʥʠʷ ʧʦʯʚʳ ʠ 

ʚʳʭʦʜ ʩʝʣʴʭʦʟʫʛʦʜʠʡ ʠʟ ʦʙʦʨʦʪʘ. 

ʅʘ ʭʣʦʧʦʢ (Gossypium hirsutum L.) ʧʨʠʭʦʜʠʪʩʷ ʧʨʠʤʝʨʥʦ 35% ʤʠʨʦʚʦʛʦ ʩʧʨʦʩʘ ʥʘ 

ʪʝʢʩʪʠʣʴʥʦʝ ʚʦʣʦʢʥʦ [11] . ʍʣʦʧʢʦʚʦʝ ʚʦʣʦʢʥʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʯʨʝʟʚʳʯʘʡʥʦ ʧʦʣʷʨʥʦʝ 

ʫʜʣʠʥʝʥʥʦʝ ʚʦʣʦʢʥʦ, ʧʨʦʠʩʭʦʜʷʱʝʝ ʠʟ ʦʜʥʦʡ ʢʣʝʪʢʠ, ʧʨʦʠʩʭʦʜʷʱʝʝ ʠʟ ʵʧʠʜʝʨʤʠʩʘ 

ʩʝʤʷʟʘʯʘʪʢʘ [12]. 

ʍʣʦʧʦʢ (Gossypium hirsutum L.) ð ʵʪʦ ʦʩʥʦʚʥʘʷ ʢʫʣʴʪʫʨʘ, ʧʨʦʠʟʚʦʜʷʱʘʷ 

ʥʘʪʫʨʘʣʴʥʦʝ ʚʦʣʦʢʥʦ, ʢʦʪʦʨʘʷ ʧʦʜʜʝʨʞʠʚʘʝʪ ʪʝʢʩʪʠʣʴʥʫʶ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʙʦʣʝʝ ʯʝʤ ʚ 

80 ʩʪʨʘʥʘʭ [13]. 

ʉʦʚʨʝʤʝʥʥʳʡ ʫʨʦʚʝʥʴ ʩʝʣʝʢʮʠʠ ʨʘʩʪʝʥʠʡ ï ʵʪʦ ʨʝʰʝʥʠʝ ʚʦʧʨʦʩʘ ʦ ʤʘʢʩʠʤʘʣʴʥʦʤ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦʟʜʘʚʘʝʤʳʭ ʩʦʨʪʦʚ ʢ ʨʘʟʣʠʯʥʳʤ ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʟʦʥʘʤ, 

ʢʦʥʪʨʦʣʠʨʫʝʤʳʝ ʘʛʨʦʪʝʭʥʦʣʦʛʠʷʤʠ ʨʘʟʣʠʯʥʳʭ ʟʦʥ [14]. 

ʆʜʥʘ ʠʟ ʥʘʠʙʦʣʝʝ ʘʢʪʫʘʣʴʥʳʭ ʧʨʦʙʣʝʤ ʩʦʚʨʝʤʝʥʥʦʛʦ ʭʣʦʧʢʦʚʦʜʩʪʚʘ ï ʦʙʥʦʚʣʝʥʠʝ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʩʦʨʪʦʚ, ʟʘʤʝʥʘ ʠʭ ʥʦʚʳʤʠ, ʦʙʣʘʜʘʶʱʠʤʠ ʫʣʫʯʰʝʥʥʳʤʠ ʢʘʯʝʩʪʚʘʤʠ 

ʚʦʣʦʢʥʘ, ʧʨʠʩʧʦʩʦʙʣʝʥʥʳʤʠ ʢ ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʦʤʫ ʩʧʦʩʦʙʫ ʚʦʟʜʝʣʳʚʘʥʠʷ ʠ ʫʙʦʨʢʠ 

ʫʨʦʞʘʷ [15]. 

ɺ ʋʟʙʝʢʠʩʪʘʥʝ ʢ ʥʘʩʪʦʷʱʝʤʫ ʤʦʤʝʥʪʫ ʩʦʟʜʘʥʳ ʩʦʨʪʘ ʪʦʥʢʦʚʦʣʦʢʥʠʩʪʦʛʦ 

ʭʣʦʧʯʘʪʥʠʢʘ ʪʘʢʠʝ, ʢʘʢ ʉʫʨʭʘʥ-9, ʉʫʨʭʘʥ-14, ʉʫʨʭʘʥ-16, ʉʫʨʭʘʥ-18, ʉʫʨʭʘʥ-102 ʠ 

ʉʫʨʭʘʥ-102. ɺʩʝ ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʩʦʨʪʘ ʦʙʣʘʜʘʶʪ ʚʳʩʦʢʦʡ ʩʢʦʨʦʩʧʝʣʦʩʪʴʶ ï 110-120 ʜʥʝʡ 

ʠ ʫʨʦʞʘʡʥʦʩʪʴʶ ʩʚʳʰʝ 50 ʮ/ʛʘ [16]. 

ʍʣʦʧʯʘʪʥʠʢ - ʦʩʥʦʚʥʘʷ ʵʢʩʧʦʨʪʠʨʫʝʤʘʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʘʷ ʢʫʣʴʪʫʨʘ ʚ 

ʂʘʟʘʭʩʪʘʥʝ, ʜʘʶʱʘʷ ʩʳʨʴʝ ʜʣʷ ʤʥʦʛʠʭ ʦʪʨʘʩʣʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ɺʥʝʜʨʷʝʤʳʝ ʚ 

ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʦʚʳʝ ʩʦʨʪʘ ʦʙʣʘʜʘʶʪ ʚʳʩʦʢʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ, ʩʢʦʨʦʩʧʝʣʦʩʪʴʶ ʩ 

ʚʳʩʦʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʢʘʯʝʩʪʚʘ ʚʦʣʦʢʥʘ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʬʘʢʪʦʨʘʤ 

ʩʨʝʜʳ [17]. 

ɼʘʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʬʠʥʘʥʩʠʨʦʚʘʣʦʩʴ ʂʦʤʠʪʝʪʦʤ ʧʦ ʥʘʫʢʝ ʄʠʥʠʩʪʝʨʩʪʚʘ ʥʘʫʢʠ 

ʠ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ, ʛʨʘʥʪ ˉAP19676175 çʉʦʟʜʘʥʠʝ 

ʩʢʦʨʦʩʧʝʣʳʭ ʩʦʨʪʦʚ ʭʣʦʧʯʘʪʥʠʢʘ ʤʝʪʦʜʘʤʠ ʢʣʘʩʩʠʯʝʩʢʦʡ ʩʝʣʝʢʮʠʠ ʠ ʤʦʣʝʢʫʣʷʨʥʦʡ 

ʛʝʥʝʪʠʢʠ, ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʳʭ ʧʦ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, ʢʘʯʝʩʪʚʫ ʚʦʣʦʢʥʘ ʠ ʘʜʘʧʪʠʚʥʦʩʪʠ ʢ 

ʟʘʩʦʣʝʥʠʶè, 2023-2025 ʛʛ. 

 

  

 

ʈʠʩʫʥʦʢ 1 ï ɿʘʢʣʘʜʢʘ ʩʝʣʝʢʮʠʦʥʥʳʭ ʧʠʪʦʤʥʠʢʦʚ ʭʣʦʧʯʘʪʥʠʢʘ 
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ʄaʪeʨʠaʣʳ ʠ ʤeʪoʜʳ ʠccʣeʜoʚaʥʠʷ. ɿʘʢʣʘʜʢʘ ʧʠʪʦʤʥʠʢʦʚ, ʦʮʝʥʢʘ ʭʦʟʷʡʩʪʚʝʥʥʦ-

ʮʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ ʠ ʫʯʝʪʳ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʧʨʦʚʦʜʷʪʩʷ ʩʦʛʣʘʩʥʦ ʤʝʪʦʜʠʢʘʤ 

ʦʙʱʝʧʨʠʥʷʪʦʡ ʚ ʩʝʣʝʢʮʠʦʥʥʦ-ʩʝʤʝʥʦʚʦʜʯʝʩʢʦʡ ʨʘʙʦʪʝ: - ʤʝʪʦʜʠʢʝ ʅ.ɻ.ʉʠʤʦʥʛʫʣʷʥ, 

ɸ.ʇ.ʐʘʬʨʠʥ, ʉ.ʈ.ʄʫʭʘʤʝʜʞʘʥʦʚ çɻʝʥʝʪʠʢʘ, ʩʝʣʝʢʮʠʷ ʩʝʤʝʥʦʚʦʜʩʪʚʦ ʭʣʦʧʯʘʪʥʠʢʘè [7]; - 

ʤʝʪʦʜʠʢʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʢʦʥʢʫʨʩʥʦʛʦ ʩʦʨʪʦʠʩʧʳʪʘʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ 

[18]; - ʤʝʪʦʜʠʢʝ ʧʦʣʝʚʦʛʦ ʦʧʳʪʘ ɼʦʩʧʝʭʦʚʘ ɹ.ɸ. [19]; - ʤʝʪʦʜʠʢʝ ʧʦʣʝʚʳʭ ʦʧʳʪʦʚ ʩ 

ʭʣʦʧʯʘʪʥʠʢʦʤ [20] (ʨʠʩʫʥʦʢ 1). ʆʧʨʝʜʝʣʝʥʠʝ ʧʦʩʝʚʥʳʭ ʢʘʯʝʩʪʚ ʩʝʤʷʥ: ʩʦʨʪʦʚʘʷ ʯʠʩʪʦʪʘ ʠ 

ʦʪʭʦʜʳ (ɻʆʉʊ 12037-81),  ʣʘʙʦʨʘʪʦʨʥʘʷ ʚʩʭʦʞʝʩʪʴ (ɻʆʉʊ 12038-84), ʤʘʩʩʘ 1000 ʩʝʤʷʥ 

(ɻʆʉʊ 12042-80), ʚʣʘʞʥʦʩʪʴ ʩʝʤʷʥ (ɻʆʉʊ 12041-82),  ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ (ɻʆʉʊ 12039-

82). 

ʋʯʝʪʥʘʷ ʧʣʦʱʘʜʴ ʜʝʣʷʥʦʢ 72 ʤ2 , ʯʝʪʳʨʝʭ ʨʷʜʢʦʚʘʷ, ʤʝʞʜʫ ʷʨʫʩʘʤʠ ʜʦʨʦʞʢʘ 2,0 ʤ, 

ʧʦʚʪʦʨʥʦʩʪʴ ʦʧʳʪʘ 3-ʭ ʢʨʘʪʥʘʷ ʩ ʜʣʠʥʦʡ ʨʷʜʢʘ 20,0 ʤ. ʈʷʜʢʦʚʳʡ ʧʦʩʝʚ ʧʨʦʠʟʚʝʜʝʥ 

ʩʝʣʝʢʮʠʦʥʥʦʡ ʩʝʷʣʢʦʡ.   

ʌʝʥʦʣʦʛʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʧʦ ʩʣʝʜʫʶʱʠʤ ʬʘʟʘʤ: 

1. ʇʦʷʚʣʝʥʠʝ ʚʩʭʦʜʦʚ-ʫʯʝʪ ʧʨʦʚʦʜʠʣʩʷ ʧʨʠ ʧʦʷʚʣʝʥʠʠ 50 ʠ 100% ʥʘ ʫʯʝʪʥʦʡ 

ʜʝʣʷʥʢʝ ʚ ʧʝʨʝʨʘʩʯʝʪʝ ʥʘ ʦʙʱʫʶ ʛʫʩʪʦʪʫ ʧʦʩʝʚʘ;  

2. ʌʦʨʤʠʨʦʚʘʥʠʝ ʥʘʩʪʦʷʱʠʭ ʣʠʩʪʴʝʚ; 50 ʠ 100%; 

3. ɹʫʪʦʥʠʟʘʮʠʷ - ʦʙʨʘʟʦʚʘʥʠʝ ʧʣʦʜʦʚʳʭ ʚʝʪʚʝʡ ʠ ʧʦʷʚʣʝʥʠʝ ʧʝʨʚʳʭ ʙʫʪʦʥʦʚ-ʫʯʝʪ 

ʧʨʦʚʦʜʠʪʩʷ ʚ ʥʘʯʘʣʝ ʧʦʷʚʣʝʥʠʷ ʬʘʟʳ ʚ ʜʥʷʭ.  

4. ʎʚʝʪʝʥʠʝ ï ʥʘʯʘʣʦ 50 ʠ 100% ʮʚʝʪʝʥʠʷ ʥʘ ʫʯʝʪʥʳʭ ʨʘʩʪʝʥʠʷʭ. 

5. ʇʣʦʜʦʦʙʨʘʟʦʚʘʥʠʝ - ʩʦʟʨʝʚʘʥʠʝ ʠ ʨʘʩʢʨʳʪʠʝ ʢʦʨʦʙʦʯʝʢ. ʉʦʟʨʝʚʘʥʠʝ ʫʯʠʪʳʚʘʣʦʩʴ 

ʜʦ ʥʘʩʪʫʧʣʝʥʠʷ 50% ʨʘʩʪʝʥʠʡ ʩ ʨʘʩʢʨʳʪʳʤʠ ʢʦʨʦʙʦʯʢʘʤʠ.  

ʋʨʦʞʘʡʥʦʩʪʴ ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʩʙʦʨʫ ʩ ʜʝʣʷʥʢʠ 72 ʤ2 ʚʦ ʚʩʝʭ ʪʨʝʭ ʧʦʚʪʦʨʥʦʩʪʷʭ, ʧʦ 

ʬʦʨʤʫʣʝ:  
ˠ ˠ ̖̅ 

 ̖̅ 
 ʛʜʝ, 

ʋ ï ʫʨʦʞʘʡʥʦʩʪʴ, ʮ/ʛʘ, ʋʜ ï ʫʨʦʞʘʡ ʭʣʦʧʢʘ-ʩʳʨʮʘ ʩ ʜʝʣʷʥʢʠ, ʢʛ, Sʜ ï ʧʣʦʱʘʜʴ 

ʜʝʣʷʥʢʠ, ʤ2   100 ï ʢʦʵʬʬʠʮʠʝʥʪ ʧʝʨʝʚʦʜʘ ʥʘ ʮ/ʛʘ 

 

ʇʦʯʚʳ - ʩʚʝʪʣʳʝ ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʳʝ  ʩʝʨʦʟʝʤʳ, ʤʝʩʪʘʤʠ ʩʨʝʜʥʝʟʘʩʦʣʝʥʥʳʝ ʚ 

ʧʨʝʜʝʣʘʭ 1-2 ʤʛ-ʵʢʚ. ʥʘ 100 ʛ ʧʦʯʚʳ ʧʦ ʭʣʦʨʫ, ʩ ʟʘʣʝʛʘʥʠʝʤ ʛʨʫʥʪʦʚʳʭ ʚʦʜ 1,5 2,0 ʤ. ʆʧʳʪ 

ʟʘʢʣʘʜʳʚʘʣʠ ʥʘ 37 ʦʪʚʦʜʝ, 5 ʢʘʨʪʘ, ʧʷʪʳʡ ʛʦʜ ʧʦʩʣʝ ʨʘʩʧʘʰʢʠ ʣʶʮʝʨʥʳ, ʚ ʧʦʣʝʚʳʭ 

ʫʩʣʦʚʠʷʭ. ʆʙʨʘʙʦʪʢʘ ʧʦʯʚʳ ʧʨʦʚʝʜʝʥʘ ʩʪʘʥʜʘʨʪʥʳʤʠ ʩʧʦʩʦʙʘʤʠ: ʚ ʦʩʝʥʥʝ-ʟʠʤʥʠʡ ʧʝʨʠʦʜ 

ʧʨʦʚʝʜʝʥʘ ʟʷʙʣʝʚʘʷ  ʚʩʧʘʰʢʘ ʥʘ ʛʣʫʙʠʥʫ 40-42 ʩʤ ʜʚʫʭʲʷʨʫʩʥʳʤ ʧʣʫʛʦʤ, ʧʦʜʛʦʪʦʚʢʘ ʧʦʣʷ 

ʢ ʟʠʤʥʝʤʫ ʧʨʦʤʳʚʥʦʤʫ ʧʦʣʠʚʫ, ʥʘʨʝʟʢʘ ʧʘʣ ʠ ʚʨʝʤʝʥʥʳʭ ʢʘʨʪʦʚʳʭ ʦʨʦʩʠʪʝʣʝʡ ʠ 

ʧʨʦʤʳʚʥʦʡ ʧʦʣʠʚ ʧʦʯʚʳ ʩ ʦʨʦʩʠʪʝʣʴʥʦʡ ʥʦʨʤʦʡ ʙʦʣʝʝ 1800 ʤ3 ʚʦʜʳ.  

ɿʘ ʧʝʨʠʦʜʳ ʧʨʦʚʝʜʝʥʠʷ ʦʧʳʪʦʚ ʵʢʦʣʦʛʠʯʝʩʢʦʤ ʩʦʨʪʦʠʩʧʳʪʘʥʠʠ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ: - 

ʪʨʠ ʧʨʦʧʦʣʢʠ ʩʦʨʥʷʢʦʚ; - ʤʝʞʜʫʨʷʜʥʘʷ ʢʫʣʴʪʠʚʘʮʠʷ: ʧʝʨʚʘʷ ï ʙʝʟ ʚʥʝʩʝʥʠʷ ʫʜʦʙʨʝʥʠʡ ʥʘ 

ʛʣʫʙʠʥʫ 10-12 ʩʤ, ʚʪʦʨʘʷ ʠ ʪʨʝʪʴʷ ʥʘ ʛʣʫʙʠʥʫ  ʮʝʥʪʨʘʣʴʥʦʛʦ ʦʨʛʘʥʘ 15-18 ʩʤ, ʩ ʚʥʝʩʝʥʠʝʤ  

ʘʤʤʠʘʯʥʦʡ ʩʝʣʠʪʨʳ (300 ʢʛ/ʛʘ ʚ ʪʫʢʘʭ);  - ʧʝʨʚʦʝ ʧʨʦʨʝʞʠʚʘʥʠʝ ʭʣʦʧʯʘʪʥʠʢʘ ʧʨʦʚʝʜʝʥʦ 

ʧʨʠ ʦʙʨʘʟʦʚʘʥʠʠ 1-2 ʥʘʩʪʦʷʱʠʭ ʣʠʩʪʦʯʢʦʚ, ʚʪʦʨʦʝ ʧʨʦʨʝʞʠʚʘʥʠʝ ʧʦ ʩʭʝʤʝ 90 ʭ 1-2 ʭ 20, ʩ 

ʦʩʪʘʚʣʝʥʠʝʤ ʥʘ   ʦʜʥʦʤ ʧʦʛʦʥʦʤ ʤʝʪʨʝ 7-8 ʨʘʩʪʝʥʠʡ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 85-90 ʪʳʩ.ʰʪ./ʛʘ.  

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʷ. ɺ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʤʧʣʝʢʩʥʦʡ 

ʦʮʝʥʢʠ ʠʟ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʧʠʪʦʤʥʠʢʘ ʦʪʦʙʨʘʥʳ ʣʫʯʰʠʝ ʬʦʨʤʳ ʨʘʩʪʝʥʠʡ ʩ ʚʳʩʦʢʠʤ 

ʚʳʭʦʜʦʤ (39,4-40,8%) ʠ ʜʣʠʥʦʡ ʚʦʣʦʢʥʘ (33,4-34,5 ʤʤ). ʉ ʜʣʠʥʦʡ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ 

118,0-121,0 ʜʥʝʡ ʠ ʫʨʦʞʘʡʥʦʩʪʠ ʚ ʧʨʝʜʝʣʘʭ 45,5-46,8 ʮ/ʛʘ. ʈʘʙʦʪʘ ʥʘʜ ʵʪʠʤʠ ʬʦʨʤʘʤʠ 

ʥʘʧʨʘʚʣʝʥʘ ʟʘʢʨʝʧʣʝʥʠʝ ʵʪʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʠ ʜʦʨʘʙʦʪʢʘ ʜʦ ʣʠʥʝʡʥʦʡ ʯʠʩʪʦʪʳ. ɺ ʧʠʪʦʤʥʠʢʝ 

ʩʪʘʥʮʠʦʥʥʦʛʦ ʩʦʨʪʦʠʩʧʳʪʘʥʠʷ ʚʳʩʝʚʘʣʦʩʴ 32 ʩʦʨʪʦʚ (ʥʦʤʝʨʦʚ) ʥʘ ʧʣʦʱʘʜʠ 1,5 ʛʘ. ɺ 

ʢʘʯʝʩʪʚʝ ʩʪʘʥʜʘʨʪʘ ʩʣʫʞʠʣ ʩʦʨʪ ʄ-4005. ɺ ʪʘʙʣʠʮʝ 1 ʧʨʦʚʦʜʷʪʩʷ ʩʨʝʜʥʝʝ ʜʘʥʥʳʝ ʟʘ 3 ʛʦʜʘ 

ʭʦʟʷʡʩʪʚʝʥʥʦ-ʮʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʥʦʚʳʭ ʩʦʨʪʦʚ ʭʣʦʧʯʘʪʥʠʢʘ ʚʠʜʘ G.hirsutum L.  

ɼʣʷ ʭʣʦʧʯʘʪʥʠʢʘ ʞʝʣʘʪʝʣʴʥʦ ʩʦʯʝʪʘʥʠʝ ʩʢʦʨʦʩʧʝʣʦʩʪʠ ʩ ʚʳʩʦʢʦʡ ʫʨʦʞʘʡʥʦʩʪʴʶ. 
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ʉʢʦʨʦʩʧʝʣʦʩʪʴ (ʜʣʠʥʘ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ) ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʚʝʜʫʱʠʭ ʧʦʢʘʟʘʪʝʣʝʡ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʧʦʣʫʯʝʥʠʷ ʚʳʩʦʢʦʛʦ ʫʨʦʞʘʷ ʭʣʦʧʢʘ-ʩʳʨʮʘ. ʅʠ ʦʜʠʥ, ʜʘʞʝ ʩʘʤʳʡ 

ʧʨʦʜʫʢʪʠʚʥʳʡ ʩ ʚʳʩʦʢʠʤʠ ʢʘʯʝʩʪʚʘʤʠ ʚʦʣʦʢʥʘ ʩʦʨʪ ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʮʝʥʥʦʩʪʠ, ʝʩʣʠ ʚ 

ʫʩʣʦʚʠʷʭ ʜʘʥʥʦʡ ʟʦʥʳ ʫ ʥʝʛʦ ʨʘʩʢʨʦʝʪʩʷ ʤʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʢʦʨʦʙʦʯʝʢ ʜʦ 

ʥʘʩʪʫʧʣʝʥʠʷ ʧʝʨʚʳʭ ʦʩʝʥʥʠʭ ʟʘʤʦʨʦʟʢʦʚ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʦ 

ʜʣʠʥʝ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ,  ʠʟʫʯʝʥʥʳʝ ʩʦʨʪʘ ʦʧʝʨʝʞʘʣʠ ʩʪʘʥʜʘʨʪ ʥʘ 2-8 ʜʥʝʡ. ʇʨʠ 

ʵʪʦʤ ʥʘʠʙʦʣʝʝ ʩʢʦʨʦʩʧʝʣʳʤ ʦʢʘʟʘʣʠʩʴ ʩʦʨʪʘ ʄ-4013 ï 118,0 ʜʥ., ʄ-4033 ï 119,0 ʜʥ., ʄ-

4036 ï 118,0 ʜʥ., ʄ-4041 ï 119,3 ʜʥ., ʄ-4043 ï 120,0 ʜʥ., ʄ-4045 ï 120,0 ʜʥ. ʀ ʄ-4046 ï 

118,3 ʜʥʝʡ. ʋ ʩʦʨʪʦʚ ʄ-4029, ʄ-4037, ʄ-4039, ʄ-4044 ʠ ʄ-4051 ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʙʳʣ ʥʘ 

ʫʨʦʚʥʝ ʩʪʘʥʜʘʨʪʘ. ʇʦ ʫʨʦʞʘʡʥʦʩʪʠ ʩʦʨʪʦʦʙʨʘʟʮʳ ʪʘʢʞʝ ʠʤʝʣʠ ʨʘʟʣʠʯʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʠ ʬʦʥʘ ʠʥʬʝʢʮʠʠ. ɹʦʣʝʝ ʧʨʦʜʫʢʪʠʚʥʳʤʠ ʦʢʘʟʘʣʠʩʴ ʩʦʨʪʘ ʄ-

4031 ï 44,0; ʄ-4045 ï 44,3; ʄ-4028 ï 44,6; ʄ-4039 ï 44,2; ʄ-4023 ï 45,0; ʄ-4029 ï 45,4 

ʮ/ʛʘ, ʢʦʪʦʨʳʝ ʦʧʝʨʝʞʘʣʠ ʩʪʘʥʜʘʨʪʥʳʡ ʩʦʨʪ ʄ-4005 ʥʘ 5,3-6,7 ʮ/ʛʘ. ʋʨʦʞʘʡʥʦʩʪʴ 

ʩʪʘʥʜʘʨʪʥʦʛʦ ʩʦʨʪʘ ʩʦʩʪʘʚʠʣʘ ʚʩʝʛʦ 38,7 ʮ/ʛʘ. ʋ ʩʦʨʪʦʚ ʄ-4048 ï 38,4; ʄ-4050 ï 38,9; ʄ-

4052 ï 38,6 ʠ ʄ-4055 ï 37,8 ʮ/ʛʘ ʦʙʩʫʞʜʘʝʤʳʡ ʧʦʢʘʟʘʪʝʣʴ ʙʳʣʠ ʙʣʠʞʝ ʢ ʩʪʘʥʜʘʨʪʥʦʤʫ 

ʩʦʨʪʫ.  

ʄʘʩʩʘ ʭʣʦʧʢʘ-ʩʳʨʮʘ ʦʜʥʦʡ ʢʦʨʦʙʦʯʢʠ, ʚʘʞʥʳʡ ʢʦʤʧʦʥʝʥʪ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ. 

ʆʪʥʦʩʠʪʝʣʴʥʦ ʢʨʫʧʥʫʶ ʢʦʨʦʙʦʯʢʫ ʠʤʝʣʠ ʩʦʨʪʘ ʄ-4016 ï 6,1 ʛ, ʄ-4023 ï5,9 ʛ, ʄ-4031 ï 

5,9 ʛ, ʄ-4039 ï 6,0 ʛ, ʄ-4040 ï 5,9 ʛ, ʄ-4042 ï 5,9 ʛ, ʄ-4046 ï5,9 ʛ, ʄ-4053 ï 6,0 ʛ, ʄ-4013 

ï 6,0 ʛ, ʄ-4020 ï 6,1 ʛ, ʄ-4035 ï 6,0 ʛ, ʄ-4037 ï 6,0 ʛ, ʄ-4043 ï 6,0 ʛ. ʠ ʄ-4045 ï 6,0ʛ. ʋ 

ʜʨʫʛʠʭ ʩʦʨʪʦʚ ʦʙʩʫʞʜʘʝʤʳʡ ʧʦʢʘʟʘʪʝʣʴ ʙʳʣ ʙʣʠʞʝ ʢ ʩʪʘʥʜʘʨʪʥʦʤʫ ʩʦʨʪʫ. 

ʍʣʦʧʢʦʚʦʝ ʚʦʣʦʢʥʦ ʭʣʦʧʯʘʪʥʠʢʘ ʷʚʣʷʝʪʩʷ ʚʘʞʥʝʡʰʝʡ ʧʨʦʙʣʝʤʦʡ ʭʣʦʧʢʦʚʦʜʩʪʚʘ, 

ʚʦ ʤʥʦʛʠʭ ʭʣʦʧʢʦʩʝʶʱʠʭ ʩʪʨʘʥʘʭ ʤʠʨʘ, ʩ ʮʝʣʴʶ ʧʦʣʫʯʝʥʠʷ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʠ ʚʳʩʦʢʦʛʦ 

ʫʨʦʞʘʷ ʚʦʣʦʢʥʘ. ɺʦʣʦʢʥʦ ï ʦʩʥʦʚʥʘʷ ʠ ʥʘʠʙʦʣʝʝ ʮʝʥʥʘʷ ʧʨʦʜʫʢʮʠʷ ʭʣʦʧʢʦʚʦʛʦ ʨʘʩʪʝʥʠʷ. 

ʋʨʦʞʘʡ ʚʦʣʦʢʥʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʝʛʦ ʚʳʭʦʜʦʤ ʠ ʜʣʠʥʦʡ. ɺ ʨʝʰʝʥʠʠ ʧʨʦʙʣʝʤʳ ʫʚʝʣʠʯʝʥʠʷ 

ʭʣʦʧʢʦʚʦʡ ʧʨʦʜʫʢʮʠʠ, ʥʘʨʷʜʫ ʩ ʚʩʝʩʪʦʨʦʥʥʠʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʥʫʪʨʝʥʥʠʭ ʨʝʟʝʨʚʦʚ, 

ʜʦʩʪʠʞʝʥʠʡ ʥʘʫʢʠ ʠ ʧʝʨʝʜʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʧʝʨʚʦʩʪʝʧʝʥʥʫʶ ʨʦʣʴ ʠʛʨʘʝʪ ʚʦʟʜʝʣʳʚʘʥʠʝ ʚ 

ʧʨʦʠʟʚʦʜʩʪʚʝ ʩʦʨʪʦʚ ʭʣʦʧʯʘʪʥʠʢʘ ʩ ʚʳʩʦʢʠʤ ʚʳʭʦʜʦʤ ʚʦʣʦʢʥʘ. ʇʦʵʪʦʤʫ ʠʟʫʯʝʥʠʝ 

ʛʝʥʝʪʠʢʠ ʠ ʩʝʣʝʢʮʠʠ ʵʪʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʠʤʝʝʪ ʥʝ ʪʦʣʴʢʦ ʪʝʦʨʝʪʠʯʝʩʢʦʝ, ʥʦ ʠ ʧʨʘʢʪʠʯʝʩʢʦʝ 

ʟʥʘʯʝʥʠʝ ʜʣʷ ʩʝʣʝʢʮʠʠ ʚʳʩʦʢʦ ʚʳʭʦʜʥʳʭ ʠ ʜʣʠʥʥʦʚʦʣʦʢʥʠʩʪʳʭ ʩʦʨʪʦʚ ʭʣʦʧʯʘʪʥʠʢʘ. 
 

ʊʘʙʣʠʮʘ 1 ï ʇʦʢʘʟʘʪʝʣʠ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʮʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ ʭʣʦʧʯʘʪʥʠʢʘ ʚ 

ʩʪʘʥʮʠʦʥʥʦʤ ʩʦʨʪʦʠʩʧʳʪʘʥʠʠ ʦʙʳʯʥʳʡ ʬʦʥ, 2021-2023 

 

 

ʉʦʨʪʘ 

ʏʠʩʣʦ ʜʥʝʡ ʦʪ ʧʦʩʝʚʘ ʜʦ 50% 

ʩʦʟʨʝʚʘʥʠʷ 
ʋʨʦʞʘʡʥʦʩʪʴ, ʮ/ʛʘ 

2021 2022 2023 ʉʨ.ʟʘ 3 ʛʦʜʘ 2021 2022 2023 ʉʨ.ʟʘ 3ʛʦʜʘ 

1 2 3 4 5 6 7 8 9 

ʄ-4005 St 126,0 126,0 127,0 126,3 39,8 38,4 38,1 38,7 

ʄ-4013 117,0 120,0 118,0 118,3 43,4 42,6 41,5 42,5 

ʄ-4014 118,0 122,0 120,0 120,0 38,9 39,3 39,2 39,1 

ʄ-4016 118,0 120,0 122,0 120,0 43,0 43,5 42,5 43,0 

ʄ-4020 122,0 125,0 123,0 123,3 41,8 40,7 41,2 41,2 

ʄ-4022 124,0 124,0 122,0 123,0 41,3 40,3 40,8 40,8 

ʄ-4023 119,0 120,0 121,0 120,0 45,9 44,2 45,1 45,0 

ʄ-4027 124,0 123,0 122,0 123,0 46,1 46,8 45,9 46,2 

ʄ-4028 121,0 126,0 124,0 123,6 45,0 44,3 44,7 44,6 

ʄ-4029 126,0 128,0 127,0 127,0 45,4 45,8 45,2 45,4 

ʄ-4031 120,0 124,0 122,0 122,0 43,4 44,6 44,1 44,0 

ʄ-4033 118,0 120,0 119,0 119,0 43,9 42,7 43,2 43,2 

ʄ-4034 118,0 121,0 123,0 120,6 40,2 41,6 40,8 40,8 

ʄ-4035 117,0 119,0 120,0 118,6 41,4 41,9 40,5 41,2 
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1 2 3 4 5 6 7 8 9 

ʄ-4036 117,0 120,0 118,0 118,3 44,5 44,4 43,9 44,2 

ʄ-4037 126,0 125,0 127,0 126,0 42,7 43,9 43,2 43,2 

ʄ-4038 125,0 123,0 124,0 124,0 42,0 41,6 42,4 42,0 

ʄ-4039 126,0 125,0 127,0 126,0 42,5 45,6 44,7 44,2 

ʄ-4040 122,0 121,0 120,0 121,0 43,4 42,7 43,1 43,0 

ʄ-4041 120,0 120,0 118,0 119,3 42,4 42,3 41,8 42,1 

ʄ-4042 123,0 124,0 125,0 124,0 40,6 41,4 41,2 41,0 

ʄ-4043 121,0 120,0 119,0 120,0 42,6 40,4 41,8 41,6 

ʄ-4044 126,0 127,0 127,0 126,6 41,3 40,8 40,2 40,7 

ʄ-4045 121,0 120,0 119,0 120,0 44,9 43,7 44,3 44,3 

ʄ-4046 118,0 118,0 119,0 118,3 45,3 45,8 45,5 45,5 

ʄ-4048 124,5 122,0 120,0 121,0 40,1 38,6 38,2 38,4 

ʄ-4049 124,0 127,0 126,0 125,6 41,1 41,4 39,8 40,7 

ʄ-4050 127,0 124,0 125,0 125,3 40,8 37,8 38,2 38,9 

ʄ-4051 126,0 125,0 127,0 126,0 39,6 39,7 39,1 39,4 

ʄ-4052 124,0 123,0 125,0 124,0 40,8 36,2 38,8 38,6 

ʄ-4053 124,0 120,0 122,0 122,0 40,2 41,6 41,2 41,0 

ʄ-4054 122,0 127,0 125,0 124,6 42,3 39,2 40,8 40,7 

ʄ-4055 126,5 129,0 128,0 128,5 39,5 37,6 38,0 37,8 

ɽ =  1,0 ʮ/ʛʘ; ʈ =  2,6 % ; ʄ = 38,1 ʮ/ʛʘ 

 

ʇʦ ʚʳʭʦʜʫ ʚʦʣʦʢʥʘ ʙʣʠʟʢʦʡ ʢ ʩʪʘʥʜʘʨʪʫ ʦʢʘʟʘʣʠʩʴ ʩʦʨʪʘ ʄ-4014, ʄ-4027, ʄ-4031, 

ʄ-4033, ʄ-4039, ʄ-4044, ʄ-4048, ʄ-4049, ʄ-4050, ʄ-4052 ʠ ʄ-4055, ʜʨʫʛʠʝ ʩʦʨʪʘ 

ʟʘʤʝʪʥʦ ʝʛʦ ʧʨʝʚʦʩʭʦʜʠʣʠ ʧʦ ʵʪʦʤʫ ʧʨʠʟʥʘʢʫ(ʪʘʙʣʠʮʘ 2). 

ʅʘʠʙʦʣʝʝ ʚʳʩʦʢʠʤ ʚʳʭʦʜʦʤ ʚʦʣʦʢʥʘ ʦʪʣʠʯʘʣʠʩʴ ʩʦʨʪʘ ʄ-4020 ï 39,2% ʠ ʄ-4034 ï 

39,2%, ʢʦʪʦʨʳʝ ʧʨʝʚʳʰʘʣʠ ʩʪʘʥʜʘʨʪ ʥʘ 1,5% ʙʦʣʴʰʝ ʚʦʣʦʢʥʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʣʫʯʰʠʤʠ 

ʧʦ ʚʳʭʦʜʫ ʚʦʣʦʢʥʘ ʙʳʣʠ ʩʦʨʪʘ ʄ-4020 ʠ ʄ-4034. 

ʇʦ ʜʣʠʥʝ ʚʦʣʦʢʥʘ ʥʘ ʫʨʦʚʥʝ ʩʪʘʥʜʘʨʪʘ ʦʢʘʟʘʣʠʩʴ ʄ-4027 ï 32,8 ʤʤ, ʄ-4036 ï 32,8 

ʤʤ, ʄ-4042 ï 32,8 ʤʤ, ʜʨʫʛʠʝ ʩʦʨʪʘ ʟʘʤʝʪʥʦ ʝʛʦ ʧʨʝʚʦʩʭʦʜʠʣʠ ʧʦ ʵʪʦʤʫ ʧʦʢʘʟʘʪʝʣʶ. 

ʅʘʠʙʦʣʝʝ ʜʣʠʥʥʦʚʦʣʦʢʥʠʩʪʳʤʠ ʦʪʣʠʯʘʣʠʩʴ ʩʦʨʪʘ ʄ-4034 ï 33,5 ʤʤ, ʄ-4041 ï 33,5 ʤʤ, ʄ-

4035 ï 33,6 ʤʤ, ʄ-4045 ï 33,6 ʤʤ, ʄ-4052 ï 33,6 ʤʤ, ʄ-4033 ï 33,8 ʤʤ. ɺ ʦʪʣʠʯʠʝ ʦʪ 

ʩʪʘʥʜʘʨʪʥʦʛʦ ʩʦʨʪʘ, ʫ ʵʪʠʭ ʩʦʨʪʦʚ ʜʣʠʥʘ ʚʦʣʦʢʥʘ ʧʨʝʚʳʰʘʣʘ ʧʦʢʘʟʘʪʝʣʠ ʩʪʘʥʜʘʨʪʘ ʥʘ 0,8-

1,1 ʤʤ.  
 

ʊʘʙʣʠʮʘ 2 ï ɺ ʩʪʘʥʮʠʦʥʥʦʤ ʩʦʨʪʦʠʩʧʳʪʘʥʠʠ ʦʙʳʯʥʦʡ ʬʦʥ (ʦʧʪʠʤʠʣʴʥʳʡ ʬʦʥ) 

(ʩʨʝʜʥʝʝ 2021-2023ʛ.ʛ.) 

 

ʉʦʨʪʘ 

ʄʘʩʩʘ ʭʣʦʧʢʘ-ʩʳʨʮʘ ʦʜʥʦʡ 

ʢʦʨʦʙʦʯʢʠ, ʛ 
ɺʳʭʦʜ ʚʦʣʦʢʥʘ, % ɼʣʠʥʘ ʚʦʣʦʢʥʘ, ʤʤ 

2021 2022 2023 
ʉʨʝʜ-

ʥʝʝ ʟʘ 

3 ʛʦʜʘ 
2021 2022 2023 

ʉʨʝʜ-

ʥʝʝ ʟʘ 

3 ʛʦʜʘ 
2021 2022 2023 

ʉʨʝʜ

ʥʝʝ 

ʟʘ 3 

ʛʦʜʘ 

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

ʄ-4013 6,0 6,0 6,1 6,0 38,4 38,4 38,0 38,2 33,0 33,1 33,0 33,0 

ʄ-4014 5,8 5,7 5,7 5,7 37,9 37,6 37,8 37,7 32,9 32,9 33,0 32,9 

ʄ-4016 6,2 6,1 6,0 6,1 39,6 38,3 38,9 38,9 33,5 33,3 33,4 33,4 

ʄ-4020 6,2 6,0 6,1 6,1 39,8 38,7 39,3 39,2 32,9 32,8 33,0 32,9 

ʄ-4022 6,0 5,9 5,8 5,9 37,8 37,9 38,2 37,9 33,6 33,0 33,2 33,3 

ʄ-4023 5,9 5,9 6,0 5,9 38,6 38,2 38,5 38,4 32,9 32,9 32,8 32,9 

ʄ-4027 5,7 5,8 5,9 5,8 36,7 37,5 37,2 37,1 32,9 32,8 32,7 32,8 

ʄ-4028 5,6 5,7 5,8 5,7 38,1 38,4 38,0 38,1 32,9 32,9 32,8 32,9 
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1 2 3 4 5 6 7 8 9 10 11 12 13 

ʄ-4029 5,7 6,0 5,9 5,9 37,3 38,5 38,1 37,9 33,0 33,1 32,9 33,0 

ʄ-4031 5,9 5,9 6,0 5,9 37,2 37,9 37,6 37,5 33,8 33,4 33,3 33,5 

ʄ-4033 5,9 5,9 5,8 5,9 37,1 37,5 37,8 37,4 34,1 33,5 34,0 33,8 

ʄ-4034 5,9 5,8 5,7 5,8 39,2 39,1 39,4 39,2 33,5 33,6 33,5 33,5 

ʄ-4035 6,0 6,0 6,1 6,0 38,1 38,7 38,4 38,4 33,8 33,4 33,6 33,6 

ʄ-4036 6,0 6,1 5,9 6,0 38,6 38,4 38,8 38,6 32,9 32,8 32,7 32,8 

ʄ-4037 5,9 6,0 6,1 6,0 36,8 36,4 36,1 36,4 32,6 32,8 32,9 32,8 

ʄ-4038 5,9 5,7 5,8 5,8 38,2 38,0 38,4 38,2 32,9 33,0 33,1 33,0 

ʄ-4039 5,9 6,1 6,0 6,0 37,5 37,6 37,8 37,6 32,7 32,7 32,6 32,7 

ʄ-4040 5,8 5,9 6,0 5,9 37,9 37,3 38,0 37,7 33,1 33,1 33,0 33,1 

ʄ-4041 6,0 6,1 5,9 6,0 39,1 38,5 38,8 38,8 33,6 33,5 33,5 33,5 

ʄ-4042 5,9 5,9 6,0 5,9 38,7 38,2 38,5 38,4 32,8 32,8 32,7 32,8 

ʄ-4043 5,9 6,2 6,1 6,1 37,7 37,6 38,1 37,8 32,6 32,7 32,6 32,6 

ʄ-4044 5,9 5,9 5,8 5,9 37,1 37,3 37,0 37,1 33,0 33,0 32,9 33,0 

ʄ-4045 6,0 6,0 6,1 6,0 38,0 38,0 38,5 38,1 34,1 33,2 33,6 33,6 

ʄ-4046 5,9 5,8 6,0 5,9 38,6 37,6 38,2 38,1 33,2 33,4 33,3 33,3 

ʄ-4048 5,8 5,7 5,8 5,8 37,5 37,3 37,7 37,5 32,8 32,7 32,8 32,8 

ʄ-4049 5,9 5,6 5,7 5,7 38,1 37,0 37,6 37,5 32,8 33,2 33,1 33,0 

ʄ-4050 5,8 5,9 5,8 5,8 36,7 37,5 37,2 37,1 33,4 33,3 33,3 33,3 

ʄ-4051 6,0 5,7 5,9 5,9 37,2 36,6 36,9 36,9 33,8 33,2 33,2 33,4 

ʄ-4052 5,8 5,9 5,7 5,8 37,8 37,4 37,5 37,5 33,6 33,7 33,6 33,6 

ʄ-4053 5,9 6,0 6,0 6,0 37,1 38,6 38,3 38,0 34,1 33,4 33,3 33,6 

ʄ-4054 5,9 5,9 5,8 5,9 39,2 37,7 38,2 38,3 33,5 32,8 33,0 33,1 

ʄ-4055 5,8 5,8 5,7 5,8 37,4 37,3 37,5 37,4 33,0 33,0 32,9 33,0 

ʄ-4005 

St 5,8 5,9 5,7 5,8 37,8 37,9 37,4 37,7 32,8 32,7 32,7 32,7 

ʅʉʈ05    0,21    0,69    0,38 

 

ʆʜʥʦʡ ʠʟ ʘʢʪʫʘʣʴʥʳʭ ʟʘʜʘʯ ʩʝʣʝʢʮʠʦʥʝʨʦʚ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʥʦʚʳʭ ʣʠʥʠʡ ʠ ʩʦʨʪʦʚ 

ʭʣʦʧʯʘʪʥʠʢʘ ʩ ʚʳʩʦʢʠʤʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʢʘʯʝʩʪʚʘʤʠ ʚʦʣʦʢʥʘ. ɺ ʩʚʷʟʠ ʩ ʧʦʚʳʰʝʥʠʝʤ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʭʣʦʧʢʘ-ʩʳʨʮʘ ʦʩʦʙʫʶ ʘʢʪʫʘʣʴʥʦʩʪʴ ʧʨʠʦʙʨʝʪʘʝʪ ʚʦʧʨʦʩ ʦ ʢʘʯʝʩʪʚʝ 

ʭʣʦʧʢʦʚʦʛʦ ʚʦʣʦʢʥʘ. ʋʣʫʯʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʛʣʘʚʥʳʭ ʧʨʦʙʣʝʤ 

ʩʝʣʝʢʮʠʠ ʵʪʦʡ ʢʫʣʴʪʫʨʳ. ʅʝʢʦʪʦʨʳʝ ʚʳʩʝʚʘʝʤʳʝ ʩʦʨʪʘ ʜʘʶʪ ʚʦʣʦʢʥʘ ʩ ʧʦʥʠʞʝʥʥʳʤʠ 

ʢʘʯʝʩʪʚʘʤʠ. ɺ ʪʦʞʝ ʚʨʝʤʷ, ʚʦʟʨʘʩʪʘʶʱʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʢʘʯʝʩʪʚʫ ʪʝʢʩʪʠʣʴʥʦʡ ʧʨʦʜʫʢʮʠʠ 

ʩʪʘʚʷʪ ʧʝʨʝʜ ʩʝʣʝʢʮʠʦʥʝʨʘʤʠ ʠ ʛʝʥʝʪʠʢʘʤʠ ʦʪʚʝʪʩʪʚʝʥʥʫʶ ʟʘʜʘʯʫ ʧʦ ʫʣʫʯʰʝʥʠʶ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʚʦʣʦʢʥʘ ʚʳʩʝʚʘʝʤʳʭ ʩʦʨʪʦʚ ʭʣʦʧʯʘʪʥʠʢʘ. 

ɸʥʘʣʠʟ ʪʘʙʣʠʮʳ 3 ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʚʩʝ ʠʟʫʯʝʥʥʳʝ ʩʦʨʪʦʦʙʨʘʟʮʳ ʩʦʦʪʚʝʪʩʪʚʫʶʪ 

ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʥʦʨʤʘʪʠʚʘʤ ʧʦ ʧʨʠʟʥʘʢʫ ʤʠʢʨʦʥʝʡʨʘ, ʪʦ ʝʩʪʴ ʧʦʢʘʟʘʪʝʣʴ ʢʦʣʝʙʣʝʪʩʷ ʚ 

ʧʨʝʜʝʣʘʭ 4,5-4,8 ʤʢʨ., ʜʦʧʫʩʪʠʤʳʭ ʧʦ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʩʪʘʥʜʘʨʪʘʤ. 
 

ʊʘʙʣʠʮʘ 3 ï ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʚʦʣʦʢʥʘ ʩʦʨʪʦʚ ʭʣʦʧʯʘʪʥʠʢʘ ʚ ʩʪʘʥʮʠʦʥʥʦʤ 

ʩʦʨʪʦʠʩʧʳʪʘʥʠʠ ʦʙʳʯʥʳʡ ʬʦʥ (ʩʨʝʜʥʝʝ 2021-2023ʛ.ʛ.)  
 

ʉʦʨʪʘ 

ʄʠʢʨʦʥʝʡʨ ʉʦʨʪʥʦʩʪʴ 
ʈʘʟʨʳʚʥʘʷ ʥʘʛʨʫʟʢʘ               

ʚʦʣʦʢʥʘ ʚ ʛ.ʩ. 

2021 2022 2023 

ʉʨ.                   

ʟʘ 3 

ʛʦʜʘ 

2021 2022 2023 

ʉʨ. 

ʟʘ 3 

ʛʦʜʘ 

2021 2022 2023 
ʉʨ. ʟʘ 3 

ʛʦʜʘ 

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

ʄ-4013 4,5 4,6 4,5 4,53 ʆʪʙ. ʆʪʙ. ʆʪʙ. ʆʪʙ. 4,9 4,9 4,9 4,9 

ʄ-4014 4,7 4,7 4,8 4,73 1 1 1 1 4,7 4,7 4,7 4,7 
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1 2 3 4 5 6 7 8 9 10 11 12 13 

ʄ-4016 4,8 4,8 4,8 4,8 1 1 1 1 4,8 4,8 4,7 4,76 

ʄ-4020 4,6 4,7 4,7 4,66 ʆʪʙ. 1 1 1 4,9 4,8 4,8 4,83 

ʄ-4022 4,8 4,8 4,7 4,76 1 1 1 1 4,8 4,7 4,7 4,73 

ʄ-4023 4,9 4,7 4,8 4,8 1 1 1 1 4,8 4,8 4,8 4,8 

ʄ-4027 4,5 4,6 4,5 4,53 ʆʪʙ. ʆʪʙ. ʆʪʙ. ʆʪʙ. 4,9 5,0 4,9 4,93 

ʄ-4028 4,8 4,7 4,7 4,73 1 1 1 1 4,6 4,7 4,8 4,7 

ʄ-4029 4,7 4,7 4,8 4,73 1 1 1 1 4,7 4,8 4,7 4,73 

ʄ-4031 4,8 4,8 4,7 4,76 1 1 1 1 4,8 4,7 4,8 4,76 

ʄ-4033 4,7 4,7 4,8 4,73 1 1 1 1 4,6 4,8 4,7 4,7 

ʄ-4034 4,5 4,8 4,7 4,66 1 1 1 1 4,6 4,6 4,6 4,6 

ʄ-4035 4,5 4,6 4,6 4,56 ʆʪʙ. ʆʪʙ. ʆʪʙ. ʆʪʙ. 4,9 4,9 4,9 4,9 

ʄ-4036 4,7 4,7 4,7 4,7 1 1 1 1 4,7 4,7 4,8 4,73 

ʄ-4037 4,7 4,7 4,8 4,73 1 1 1 1 4,8 4,8 4,7 4,76 

ʄ-4038 4,6 4,8 4,6 4,66 ʆʪʙ. 1 ʆʪʙ. ʆʪʙ. 4,9 4,8 4,9 4,86 

ʄ-4039 4,8 4,6 4,8 4,73 1 ʆʪʙ. 1 1 4,6 4,9 4,7 4,73 

ʄ-4040 4,8 4,8 4,8 4,8 1 1 1 1 4,7 4,7 4,7 4,7 

ʄ-4041 4,6 4,6 4,6 4,6 ʆʪʙ. ʆʪʙ. ʆʪʙ. ʆʪʙ. 5,1 5,0 5,0 5,03 

ʄ-4042 4,6 4,8 4,7 4,7 1 1 1 1 4,7 4,6 4,7 4,66 

ʄ-4043 4,5 4,7 4,7 4,63 1 1 1 1 4,7 4,8 4,7 4,73 

ʄ-4044 4,7 4,7 4,8 4,73 1 1 1 1 4,6 4,6 4,7 4,63 

ʄ-4045 4,8 4,6 4,6 4,66 1 ʆʪʙ. ʆʪʙ. ʆʪʙ. 4,8 5,0 5,0 4,93 

ʄ-4046 4,7 4,7 4,7 4,7 1 1 1 1 4,7 4,8 4,7 4,73 

ʄ-4048   4,8 4,7 4,75 1 1 1 1   4,6 4,8 4,7 

ʄ-4049 4,8 4,7 4,7 4,73 1 1 1 1 4,9 4,8 4,9 4,86 

ʄ-4050 4,8 4,8 4,7 4,76 1 1 1 1 4,8 4,8 4,7 4,76 

ʄ-4051 4,8 4,6 4,7 4,7 1 ʆʪʙ. 1 1 4,8 4,9 4,8 4,83 

ʄ-4052 4,8 4,7 4,7 4,73 1 1 1 1 4,8 4,7 4,7 4,73 

ʄ-4053 4,7 4,8 4,8 4,76 1 1 1 1 4,6 4,6 4,7 4,63 

ʄ-4054 4,5 4,6 4,6 4,56 1 ʆʪʙ. ʆʪʙ. ʆʪʙ. 4,6 4,9 4,9 4,8 

ʄ-4055   4,7 4,7 4,7   1 1 1   4,8 4,8 4,8 

ʄ-4005 St 4,8 4,8 4,8 4,8 1 1 1 1 4,7 4,7 4,7 4,7 

ʅʉʈ05    0,14        0,74 

 

ʇʦ ʧʦʢʘʟʘʪʝʣʷʤ ʤʠʢʨʦʥʝʡʨʘ ʣʫʯʰʠʤʠ ʙʳʣʠ ʩʦʨʪʦʦʙʨʘʟʮʳ ʄ-4013, ʄ-4027, ʄ-

4035, ʄ-4038, ʄ-4041, ʄ-4045 ʠ ʄ-4054 ʢʦʪʦʨʳʝ ʠʤʝʣʠ ʦʪʙʦʨʥʘʷ ʩʦʨʪʥʦʩʪʴ, ʪ.ʝ. ʩʘʤʘʷ 

ʚʳʩʦʢʘʷ ʧʣʘʥʢʘ ʧʦ ʩʦʨʪʥʦʩʪʠ(ʪʘʙʣʠʮʘ 4). ʀʩʩʣʝʜʫʝʤʳʝ ʩʦʨʪʦʦʙʨʘʟʮʳ ʄ-4013, ʄ-4027, ʄ-

4035, ʄ-4038, ʄ-4041 ʠ ʄ-4045 ʧʦ ʨʘʟʨʳʚʥʦʡ ʥʘʛʨʫʟʢʝ (ʢʨʝʧʦʩʪʴ) ʚʦʣʦʢʥʘ (0,2 ʛ.ʩ. ï 0,3 

ʛ.ʩ.) ʠ ʨʘʟʨʳʚʥʦʡ ʜʣʠʥʝ ʚʦʣʦʢʥʘ (0,5-0,9 ʢʤ) ʧʨʝʚʳʰʘʣʠ ʟʥʘʯʝʥʠʷ ʩʪʘʥʜʘʨʪʘ. 
 

ʊʘʙʣʠʮʘ 4 ï ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʚʦʣʦʢʥʘ ʩʦʨʪʦʚ ʭʣʦʧʯʘʪʥʠʢʘ ʚ ʩʪʘʥʮʠʦʥʥʦʤ 

ʩʦʨʪʦʠʩʧʳʪʘʥʠʠ ʦʙʳʯʥʳʡ ʬʦʥ (ʩʨʝʜʥʝʝ 2021-2023ʛ.ʛ.) 

  
ʉʦʨʪʘ ʄʝʪʨʠʯʝʩʢʠʡ ʥʦʤʝʨ ʂʦʵʬʬʠʮʠʝʥʪ ʟʨʝʣʦʩʪʠ 

ʚʦʣʦʢʥʘ 

ʈʘʟʨʳʚʥʘʷ ʜʣʠʥʘ ʚʦʣʦʢʥʘ, ʢʤ 

2021 2022 2023 ʍ 2021 2022 2023 ʍ 2021 2022 2023 ʍ 

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

ʄ-4013 5330 5320 5350 5333,3 2,1 2,1 2,1 2,1 26,1 26,1 26,2 26,1 

ʄ-4014 5450 5430 5460 5446,6 2,0 2,0 2,0 2,0 25,6 25,6 25,6 25,6 

ʄ-4016 5390 5360 5410 5386,6 2,1 2,1 2,0 2,1 25,9 25,7 25,4 25,6 

ʄ-4020 5290 5390 5400 5360,0 2,1 2,1 2,1 2,1 25,9 25,9 25,9 25,9 

ʄ-4022 5360 5460 5380 5400,0 2,1 2,0 2,0 2,0 25,7 25,7 25,2 25,5 

ʄ-4023 5360 5400 5370 5376,6 2,1 2,1 2,1 2,1 25,7 25,9 25,7 25,7 



50 

 

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

ʄ-4027 5270 5340 5330 5280,0 2,1 2,1 2,1 2,1 25,8 26,2 26,1 26,0 

ʄ-4028 5480 5460 5410 5450,0 2,0 2,0 2,0 2,0 25,2 25,7 25,9 25,6 

ʄ-4029 5450 5380 5470 5433,3 2,0 2,1 2,1 2,1 25,6 25,8 25,7 25,7 

ʄ-4031 5400 5420 5370 5396,6 2,1 2,0 2,0 2,0 25,6 25,5 25,7 25,6 

ʄ-4033 5480 5380 5410 5423,3 2,0 2,1 2,1 2,1 25,2 25,8 25,4 25,4 

ʄ-4034 5470 5490 5470 5476,6 2,0 2,0 2,0 2,0 25,2 25,2 25,1 25,2 

ʄ-4035 5270 5310 5330 5303,3 2,1 2,1 2,1 2,1 25,8 26,0 26,1 25,9 

ʄ-4036 5430 5420 5380 5410,0 2,0 2,0 2,0 2,0 25,5 25,5 25,8 25,6 

ʄ-4037 5390 5380 5400 5390,0 2,1 2,1 2,1 2,1 25,9 25,8 25,3 25,6 

ʄ-4038 5320 5380 5350 5350,0 2,1 2,1 2,1 2,1 26,1 25,8 26,2 26,0 

ʄ-4039 5470 5270 5390 5376,6 2,0 2,1 2,0 2,0 25,2 25,8 25,3 25,4 

ʄ-4040 5450 5430 5420 5433,3 2,0 2,0 2,0 2,0 25,6 25,5 25,4 25,5 

ʄ-4041 5170 5250 5300 5240,0 2,2 2,1 2,2 2,2 26,4 26,2 26,5 26,3 

ʄ-4042 5420 5480 5400 5433,3 2,0 2,0 2,0 2,0 25,5 25,2 25,3 25,3 

ʄ-4043 5440 5390 5410 5413,3 2,0 2,1 2,1 2,1 25,6 25,9 25,4 25,6 

ʄ-4044 5480 5490 5390 5453,3 2,0 2,0 2,0 2,0 25,2 25,2 25,3 25,2 

ʄ-4045 5390 5250 5300 5313,3 2,1 2,1 2,1 2,1 25,9 26,2 26,5 26,2 

ʄ-4046 5450 5390 5390 5410,0 2,0 2,1 2,0 2,0 25,6 25,9 25,3 25,6 

ʄ-4048 5385 5470 5300 5385,0 2,0 2,0 2,0 2,0 25,3 25,2 25,4 25,3 

ʄ-4049 5330 5390 5320 5346,6 2,1 2,1 2,1 2,1 26,1 25,9 26,0 26,0 

ʄ-4050 5380 5400 5410 5396,6 2,1 2,1 2,1 2,1 25,8 25,9 25,4 25,7 

ʄ-4051 5400 5300 5350 5350,0 2,1 2,1 2,1 2,1 25,9 26,0 25,6 25,8 

ʄ-4052 5360 5430 5440 5410,0 2,1 2,0 2,1 2,1 25,7 25,5 25,5 25,5 

ʄ-4053 5480 5480 5450 5470,0 2,0 2,0 2,0 2,0 25,2 25,2 25,6 25,3 

ʄ-4054 5470 5330 5360 5386,6 2,0 2,1 2,1 2,1 25,2 26,1 26,2 25,8 

ʄ-4055  5390 5340 5365,0  2,1 2,1 2,1  25,9 25,6 25,7 

ʄ-4005 St 5410 5430 5400 5413,3 2,0 2,0 2,0 2,0 25,4 25,5 25,3 25,4 

ʅʉʈ05 

   
68,5 

       
0,31 

 

ʉʦʨʪʦʦʙʨʘʟʮʳ ʄ-4014, ʄ-4016, ʄ-4022, ʄ-4029, ʄ-4033, ʄ-4037, ʄ-4039, ʄ-4040, 

ʄ-4042, ʄ-4043, ʄ-4044, ʄ-4046, ʄ-4050, ʄ-4052 ʠ ʄ-4053, ʧʦ ʨʘʟʨʳʚʥʦʡ ʥʘʛʨʫʟʢʝ ʠ 

ʨʘʟʨʳʚʥʦʡ ʜʣʠʥʝ ʚʦʣʦʢʥʘ ʠʤʝʣʠ ʧʦʢʘʟʘʪʝʣʠ ʥʘ ʫʨʦʚʥʝ ʩʪʘʥʜʘʨʪʘ.ʉʦʨʪʦʦʙʨʘʟʮʳ ʄ-4041 ï 

26,3 ʢʤ ʠ ʄ-4045 ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʚʳʩʦʢʦʡ ʨʘʟʨʳʚʥʦʡ ʜʣʠʥʦʡ ʚʦʣʦʢʥʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʜʨʫʛʠʤʠ ʩʦʨʪʦʦʙʨʘʟʮʘʤʠ ʠ ʩʪʘʥʜʘʨʪʥʳʤ ʩʦʨʪʦʤ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʝʣʝʢʮʠʦʥʥʫʶ 

ʮʝʥʥʦʩʪʴ ʧʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʢʘʯʝʩʪʚʘʤ ʚʦʣʦʢʥʘ (ʤʠʢʨʦʥʝʡʨ, ʩʦʨʪʥʦʩʪʴ, ʨʘʟʨʳʚʥʘʷ 

ʥʘʛʨʫʟʢʘ ʚʦʣʦʢʥʘ, ʨʘʟʨʳʚʥʘʷ ʜʣʠʥʘ ʚʦʣʦʢʥʘ) ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʨʪʦʦʙʨʘʟʮʳ ʄ-4013, ʄ-4027, 

ʄ-4035, ʄ-4038, ʄ-4041, ʄ-4045 ʠ ʄ-4054, ʢʦʪʦʨʳʝ ʨʝʢʦʤʝʥʜʫʶʪʩʷ ʜʣʷ ʜʘʣʴʥʝʡʰʝʡ 

ʩʝʣʝʢʮʠʦʥʥʦʡ ʜʦʨʘʙʦʪʢʠ ʠ ʠʟʫʯʝʥʠʷ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʚʦʟʤʦʞʥʦʩʪʠ. 

ɺʳʚʦʜʳ. ʉʝʣʝʢʮʠʦʥʥʘʷ ʨʘʙʦʪʘ ʥʘʯʠʥʘʝʪʩʷ ʩ ʧʦʜʙʦʨʘ ʠ ʠʟʫʯʝʥʠʷ ʠʩʭʦʜʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʫʯʝʥʳʤʠ ʨʘʟʥʳʭ ʩʪʨʘʥ, ʰʠʨʦʢʦ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʠʩʭʦʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʣʫʯʰʠʝ ʩʦʨʪʘ ʟʘʨʫʙʝʞʥʦʡ ʩʝʣʝʢʮʠʠ ʠʟ 

ʥʘʠʙʦʣʝʝ ʨʘʟʚʠʪʳʭ ʭʣʦʧʢʦʚʦʜʯʝʩʢʠʭ ʩʪʨʘʥ ʮʝʥʪʨʘʣʴʥʦʡ ɸʬʨʠʢʠ, ɸʤʝʨʠʢʠ, ʀʥʜʠʠ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʥʘʙʦʨʘ ʩʦʨʪʦʚ ʚ ʧʨʦʛʨʘʤʤʘʭ ʛʠʙʨʠʜʠʟʘʮʠʠ 

ʧʨʠʚʦʜʠʪ ʢ ʩʫʞʝʥʠʶ ʛʝʥʝʪʠʯʝʩʢʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʠ ʦʛʨʘʥʠʯʝʥʠʶ ʙʦʪʘʥʠʯʝʩʢʦʛʦ 

ʨʘʟʥʦʦʙʨʘʟʠʷ.  ʇʦʵʪʦʤʫ ʠʟʫʯʝʥʠʝ ʠ ʩʦʟʜʘʥʠʝ ʮʝʥʥʦʛʦ ʨʘʟʥʦʦʙʨʘʟʥʦʛʦ ʠʩʭʦʜʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ ʜʣʷ ʧʨʘʢʪʠʯʝʩʢʦʡ ʩʝʣʝʢʮʠʠ, ʠ ʝʛʦ ʰʠʨʦʢʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʢʘʯʝʩʪʚʝ 

ʨʦʜʠʪʝʣʴʩʢʠʭ ʬʦʨʤ ʧʦʟʚʦʣʠʪ ʨʝʰʠʪʴ ʧʨʦʙʣʝʤʫ ʫʥʠʬʠʢʘʮʠʠ ʟʘʨʦʜʳʰʝʚʦʡ ʧʣʘʟʤʳ. ʇʦ 

ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʳʜʝʣʝʥʳ ʩʦʨʪʦʦʙʨʘʟʮʳ ʭʣʦʧʯʘʪʥʠʢʘ ʚ ʨʘʟʨʝʟʝ ʦʪʜʝʣʴʥʳʭ 

ʭʦʟʷʡʩʪʚʝʥʥʦ-ʮʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ ʠ ʧʦ ʠʭ ʢʦʤʧʣʝʢʩʫ, ʩʦʯʝʪʘʶʱʠʝ ʫʨʦʞʘʡʥʦʩʪʴ, 
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ʩʢʦʨʦʩʧʝʣʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ ʚʦʣʦʢʥʘ: 

-   ʧʦ ʚʳʭʦʜʫ ʚʦʣʦʢʥʘ (ʦʪ 38,5% ʜʦ 40,0%): ʄ-4023, ʄ-4016, ʄ-4026, ʄ-4034, ʄ-

4041, ʄ-4004, ʄ-4012, ʄ-4015, ʄ-4017, ʄ-4019, ʄ-4018 ʠ ʄ-4030; 

- ʧʦ ʜʣʠʥʝ ʚʦʣʦʢʥʘ (ʥʝ ʤʝʥʝʝ 34,0 ʤʤ): ʄ-4034 ï 33,5 ʤʤ, ʄ-4041 ï 33,5 ʤʤ, ʄ-4035 

ï 33,6 ʤʤ, ʄ-4045 ï 33,6 ʤʤ, ʄ-4052 ï 33,6 ʤʤ ʠ ʄ-4033 ï 34,0 ʤʤ; 

- ʧʦ ʩʢʦʨʦʩʧʝʣʦʩʪʠ (ʥʝ ʙʦʣʝʝ 120 ʜʥʝʡ): ʄ-4013 ï 118,0 ʜʥ., ʄ-4033 ï 119,0 ʜʥ., ʄ-

4036 ï 118,0 ʜʥ., ʄ-4041 ï 119,3 ʜʥ., ʄ-4043 ï 120,0 ʜʥ., ʄ-4045 ï 120,0 ʜʥ. ʀ ʄ-4046 ï 

118,3 ʜʥʝʡ. ʋ ʩʦʨʪʦʚ ʄ-4029, ʄ-4037, ʄ-4039, ʄ-4044 ʠ ʄ-4051; 

- ʧʦ ʤʘʩʩʝ ʭʣʦʧʢʘ-ʩʳʨʮʘ ʦʜʥʦʡ ʢʦʨʦʙʦʯʢʠ (ʥʝ ʤʝʥʝʝ 5,9 ʛ.): ʄ-4016 ï 6,1 ʛ, ʄ-4023 

ï5,9 ʛ, ʄ-4031 ï 5,9 ʛ, ʄ-4039 ï 6,0 ʛ, ʄ-4040 ï 5,9 ʛ, ʄ-4042 ï 5,9 ʛ, ʄ-4046 ï5,9 ʛ, ʄ-

4053 ï 6,0 ʛ, ʄ-4013 ï 6,0 ʛ, ʄ-4020 ï 6,1 ʛ, ʄ-4035 ï 6,0 ʛ, ʄ-4037 ï 6,0 ʛ, ʄ-4043 ï 6,0 ʛ. 

ʠ ʄ-4045 ï 6,0ʛ.; 

- ʧʦ ʢʦʤʧʣʝʢʩʫ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʮʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ: ʄ-4016, ʄ-4031, ʄ-4033, ʄ-4040, 

ʄ-4045 ʠ ʄ-4046.  

ɹʣʘʛʦʜʘʨʥʦʩʪʴ. ɼʘʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʬʠʥʘʥʩʠʨʦʚʘʣʦʩʴ ʂʦʤʠʪʝʪʦʤ ʥʘʫʢʠ 

ʄʠʥʠʩʪʝʨʩʪʚʘ ʥʘʫʢʠ ʠ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ, ʛʨʘʥʪ ˉAP19676175 

çʉʦʟʜʘʥʠʝ ʩʢʦʨʦʩʧʝʣʳʭ ʩʦʨʪʦʚ ʭʣʦʧʯʘʪʥʠʢʘ ʤʝʪʦʜʘʤʠ ʢʣʘʩʩʠʯʝʩʢʦʡ ʩʝʣʝʢʮʠʠ ʠ 

ʤʦʣʝʢʫʣʷʨʥʦʡ ʛʝʥʝʪʠʢʠ, ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʳʭ ʧʦ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, ʢʘʯʝʩʪʚʫ ʚʦʣʦʢʥʘ ʠ 

ʘʜʘʧʪʠʚʥʦʩʪʠ ʢ ʟʘʩʦʣʝʥʠʶè, ʥʘ 2023-2025 ʛʛ. 
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ʵʢʩʪʨʝʤʘʣʜʳ ʬʘʢʪʦʨʣʘʨסʘ ʪᴇʟʽʤʜʽ ʦʨʪʘʥʳ ʞʝʜʝʣ ײץʨʫ ʤʝʥ ᴇʥʜʽʨʽʩʢʝ ʝʥʛʽʟʫʜʝʛʽ ʤʦʣʝʢʫʣʘʣʳץ 

ʛʝʥʝʪʠʢʘ, ʬʠʪʦʧʘʪʦʣʦʛʠʷ ᴅʜʽʩʪʝʨʽ ʜʝ ʤʘשʳʟʜʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ.  
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LLP çAgricultural experimental station of cotton and melon growingè, Atakent village, Kazakhstan 

  

Annotation. Currently, various natural extreme conditions observed in the world and in 

Kazakhstan, soil salinization, close groundwater levels and diseases, create difficulties in conducting 

profitable cotton growing. The Turkestan region is the northernmost cotton-growing zone, therefore, early 

maturing varieties of domestic selection are needed here, since the introduction of varieties of foreign 

selection has shown that they are not suitable for our zone due to the fact that their varieties have an 

extended growing season of ripening 150 -170 days. In addition, even when forced defoliation is carried 

out, their ripened bolls have a low technological quality of the fiber, in comparison with domestic 

varieties. In the world practice of cotton breeding, attention is paid to the creation of high-yielding cotton 

varieties with high quality and quantity of fiber that are resistant to the above environmental factors. 

When creating breeding material resistant to various extreme environmental factors, it is important to use 

the marker associated selection (MAS) method, as well as the methods of molecular genetics, 

phytopathology in the accelerated creation and introduction into production of resistant to extreme 

environmental factors, combining a complex of high values of traits in a new grade.  

Keywords: cotton, productivity, fiber, selection, ripening, early maturity, salt tolerance. 
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1 ʂʘʟʘʭʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʨʠʩʦʚʦʜʩʪʚʘ ʠʤ. ʀ. ɾʘʭʘʝʚʘ 

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

ɼʫʙʥʘ, ʈʦʩʩʠʷ  
3 ɸʢʮʠʦʥʝʨʥʦʝ ʦʙʱʝʩʪʚʦ çʇʘʨʢ ʗʜʝʨʥʳʭ ʊʝʭʥʦʣʦʛʠʠè, ʛ.ʂʫʨʯʘʪʦʚ, ʂʘʟʘʭʩʪʘʥ  

4 ʂʳʟʳʣʦʨʜʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʂʦʨʢʳʪ ɸʪʘ, ʛ.ʂʳʟʳʣʦʨʜʘ, ʂʘʟʘʭʩʪʘʥ  

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʳ ʤʘʪʝʨʠʘʣʳ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʠʟʫʯʝʥʠʶ 

ʚʦʟʜʝʡʩʪʚʠʷ ɔ-ʣʫʯʝʡ ʠ ʙʳʩʪʨʳʭ ʥʝʡʪʨʦʥʦʚ ʥʘ ʨʘʟʣʠʯʥʳʝ ʩʦʨʪʘ ʨʠʩʘ, ʩ ʮʝʣʶ ʧʦʣʫʯʝʥʠʷ ʤʫʪʘʥʪʥʳʭ 

ʬʦʨʤ, ʨʝʟʠʩʪʝʥʪʥʳʭ ʢ ʬʘʢʪʦʨʘʤ ʟʘʩʦʣʝʥʠʷ (NaCl) ʠ ʟʘʩʫʭʠ (ʩʦʨʙʠʪ), ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʠʩʧʦʣʴʟʦʚʘʥʳ 

ʚ ʢʘʯʝʩʪʚʝ ʠʩʭʦʜʥʳʭ ʬʦʨʤ ʚ ʩʠʥʪʝʪʠʯʝʩʢʦʡ ʩʝʣʝʢʮʠʠ ʧʨʠ ʩʦʟʜʘʥʠʠ ʩʦʨʪʦʚ, ʘʜʘʧʪʠʨʦʚʘʥʥʳʭ ʢ 

ʩʪʨʝʩʩʦʚʳʤ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ ʂʘʟʘʭʩʪʘʥʩʢʦʛʦ ʇʨʠʘʨʘʣʴʷ. ʋʩʪʘʥʦʚʣʝʥʳ ʩʨʝʜʥʠʝ 

ʣʝʪʘʣʴʥʳʝ ʜʦʟʳ (LD50) ɔ-ʣʫʯʝʡ ʠ ʙʳʩʪʨʳʭ ʥʝʡʪʨʦʥʦʚ ʠ ʩʨʝʜʥʠʝ ʣʝʪʘʣʴʥʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ NaCl ʠ 

ʩʦʨʙʠʪʘ, ʛʜʝ ʥʘʠʙʦʣʝʝ ʯʝʪʢʦ ʧʨʦʷʚʣʷʶʪʩʷ ʤʫʪʘʛʝʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʠʦʥʠʟʠʨʫʶʱʠʭ ʠʟʣʫʯʝʥʠʡ ʠ 

ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ ʨʘʩʪʝʥʠʡ ʨʠʩʘ ʢ ʬʘʢʪʦʨʘʤ ʟʘʩʦʣʝʥʠʷ ʠ ʟʘʩʫʭʠ. ʋʩʪʘʥʦʚʣʝʥʦ ʩʦʨʪʦʚʦʝ ʨʘʟʣʠʯʠʝ 

ʚʣʠʷʥʠʷ ʠʦʥʠʟʠʨʫʶʱʠʭ ʠʟʣʫʯʝʥʠʡ ʠ ʩʪʨʝʩʩʦʚʳʭ ʬʘʢʪʦʨʦʚ ʥʘ ʢʦʣʠʯʝʩʪʚʦ ʠʥʜʫʮʠʨʦʚʘʥʥʳʭ 

ʨʝʟʠʩʪʝʥʪʥʳʭ ʤʫʪʘʥʪʥʳʭ ʬʦʨʤ. ʅʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʤʫʪʘʥʪʥʳʭ ʬʦʨʤ ʧʦʣʫʯʝʥʦ ʫ ʤʝʩʪʥʦʛʦ 

ʩʦʨʪʘ ʉʳʨ ʉʫʣʫʳ, ʟʘ ʥʠʤ ʠʜʫʪ ʩʦʨʪʘ ʃʠʜʝʨ ʠ ɸʡʂʝʨʠʤ. ʀʟ ʥʠʭ ʢʦʣʠʯʝʩʪʚʦ ʤʫʪʘʥʪʦʚ, ʧʦʣʫʯʝʥʥʳʭ 

ʦʪ ʚʦʟʜʝʡʩʪʚʠʷ ɔ-ʣʫʯʘʤʠ ʩʦʩʪʘʚʠʣʦ 43 ʰʪ ʠʟ 4500 ʟʝʨʝʥ, ʘ ʦʪ ʚʦʟʜʝʡʩʪʚʠʷ ʙʳʩʪʨʳʭ ʥʝʡʪʨʦʥʦʚ ï 

115 ʰʪ ʠʟ 2700 ʟʝʨʝʥ. ʄʫʪʘʥʪʥʳʝ ʨʘʩʪʝʥʠʷ ʄ1 ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʠʩʭʦʜʥʳʭ ʬʦʨʤ ʧʦ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ ʧʨʠʟʥʘʢʘʤ ï ʚʳʩʦʪʝ ʨʘʩʪʝʥʠʡ, ʜʣʠʥʝ ʠ ʦʟʝʨʥʝʥʥʦʩʪʠ ʤʝʪʝʣʦʢ. ɹʦʣʴʰʠʥʩʪʚʦ 

ʨʘʩʪʝʥʠʡ ʦʪʣʠʯʘʶʪʩʷ ʥʠʟʢʦʨʦʩʣʦʩʪʴʶ ʠ ʢʘʨʣʠʢʦʚʦʩʪʴʶ (40-80 ʩʤ), ʘ ʪʘʢʞʝ ʢʦʨʦʪʢʦʩʪʴʶ ʠ 

ʚʳʩʦʢʦʡ ʧʫʩʪʦʟʝʨʥʦʩʪʴʶ ʤʝʪʝʣʦʢ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʦ, ʯʪʦ ʦʥʠ ʷʚʣʷʶʪʩʷ ʤʫʪʘʥʪʥʳʤʠ ʬʦʨʤʘʤʠ, 

ʦʪʣʠʯʘʶʱʠʤʠʩʷ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʟʘʩʦʣʝʥʠʶ, ʟʘʩʫʭʝ ʠʣʠ ʦʙʦʠʤ ʩʪʨʝʩʩʦʚʳʤ ʬʘʢʪʦʨʘʤ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʠʩ, ʩʦʨʪ, ʩʝʣʝʢʮʠʷ, ʤʫʪʘʛʝʥʝʟ, ʛʘʤʤʘ-ʣʫʯʠ, ʙʳʩʪʨʳʝ ʥʝʡʪʨʦʥʳ, 

ʟʘʩʦʣʝʥʠʝ, ʟʘʩʫʭʘ, ʪʦʣʝʨʘʥʪʥʦʩʪʴ 

 

ɺʚʝʜʝʥʠʝ. ʂʳʟʳʣʦʨʜʠʥʩʢʘʷ ʦʙʣʘʩʪʴ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʨʝʛʠʦʥʦʤ ʨʠʩʦʩʝʷʥʠʷ 

ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ, ʢʦʪʦʨʳʡ ʨʘʩʧʦʣʦʞʝʥ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʂʘʟʘʭʩʪʘʥʩʢʦʛʦ ʇʨʠʘʨʘʣʴʷ, 

ʛʜʝ ʥʘʙʣʶʜʘʝʪʩʷ ʠʥʪʝʥʩʠʚʥʦʝ ʦʧʫʩʪʳʥʠʚʘʥʠʝ, ʟʘʩʦʣʝʥʠʝ ʠ ʜʝʬʣʷʮʠʷ ʧʦʯʚ [1]. ɺ ʩʚʷʟʠ ʩ 

ʵʪʠʤ, ʚ ʵʪʦʤ ʨʝʛʠʦʥʝ ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʪʴ ʩʦʣʝ- ʠ ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʳʝ ʩʦʨʪʘ ʨʠʩʘ, 

ʦʪʣʠʯʘʶʱʠʝʩʷ ʚʳʩʦʢʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ, ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʥʘʯʘʣʴʥʦʛʦ ʨʦʩʪʘ, 

ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʙʦʣʝʟʥʷʤ ʠ ʚʨʝʜʠʪʝʣʷʤ ʠ ʩ ʚʳʩʦʢʠʤ ʢʘʯʝʩʪʚʦʤ ʟʝʨʥʘ [2, 3]. 

ɺʤʝʩʪʝ ʩ ʪʝʤ, ʥʘʙʣʶʜʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʩʦʢʨʘʱʝʥʠʷ ʩʦʨʪʦʚʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʨʠʩʘ, 

ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʰʘʝʪ ʠʭ ʛʝʥʝʪʠʯʝʩʢʫʶ ʫʷʟʚʠʤʦʩʪʴ, ʚ ʦʩʥʦʚʝ ʢʦʪʦʨʦʡ ʣʝʞʠʪ 

ʫʚʝʣʠʯʝʥʠʝ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʦʜʥʦʦʙʨʘʟʠʷ ʩʦʨʪʦʚ. ʇʦʵʪʦʤʫ ʟʜʝʩʴ ʨʝʰʘʶʱʝʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ 

ʠʩʭʦʜʥʳʡ ʤʘʪʝʨʠʘʣ, ʢʦʪʦʨʳʡ ʪʨʝʙʫʝʪ ʧʦʩʪʦʷʥʥʦʛʦ ʦʙʥʦʚʣʝʥʠʷ, ʚʚʝʜʝʥʠʝ ʚ ʥʝʛʦ ʥʦʚʳʭ 

https://doi.org/10.52081/bkaku.2023.v66.i3.063
mailto:bkrly44@bk.ru
https://orcid.org/0000-0002-9365-6687
mailto:Anastasiya.Kruglyak@nf.jinr.ru
https://orcid.org/0000-0003-0773-9919
mailto:ershin@pnt.kz
https://orcid.org/0009-0001-8140-9996
mailto:aidos090@mail.ru
https://orcid.org/0000-0002-2765-1538
mailto:baimbetova.g@bk.ru
https://orcid.org/0000-0002-3598-3479
mailto:nurasar.82@mail.ru
https://orcid.org/0000-0001-8765-3386


56 

 

ʭʦʟʷʡʩʪʚʝʥʥʦ-ʮʝʥʥʳʭ ʛʝʥʦʚ ʠ ʠʭ ʢʦʤʧʣʝʢʩʦʚ. ɺ ʜʦʩʪʠʞʝʥʠʠ ʧʦʩʪʘʚʣʝʥʥʳʭ ʮʝʣʝʡ ʦʜʥʠʤ ʠʟ 

ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʩʝʣʝʢʮʠʠ ʷʚʣʷʝʪʩʷ ʠʥʜʫʮʠʨʦʚʘʥʥʳʡ ʤʫʪʘʛʝʥʝʟ, ʢʦʪʦʨʳʡ 

ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚʦ ʚʩʝʤ ʤʠʨʝ ʢʘʢ ʠʩʪʦʯʥʠʢ ʩʦʟʜʘʥʠʷ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʳʭ ʬʦʨʤ, ʯʪʦ 

ʧʦʟʚʦʣʷʝʪ ʨʘʩʰʠʨʠʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʩʠʥʪʝʪʠʯʝʩʢʦʡ ʩʝʣʝʢʮʠʠ ʧʦʩʨʝʜʩʪʚʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ 

ʧʨʦʮʝʩʩʝ ʛʠʙʨʠʜʠʟʘʮʠʠ ʤʫʪʘʥʪʥʳʭ ʬʦʨʤ, ʦʙʣʘʜʘʶʱʠʭ ʫʥʠʢʘʣʴʥʳʤʠ ʩʝʣʝʢʮʠʦʥʥʦ-

ʮʝʥʥʳʤʠ ʧʨʠʟʥʘʢʘʤʠ. ɺ ʵʪʦʤ ʦʪʥʦʰʝʥʠʠ, ʧʨʠ ʚʳʚʝʜʝʥʠʠ ʥʦʚʳʭ ʩʦʨʪʦʚ ʨʠʩʘ, 

ʘʜʘʧʪʠʨʦʚʘʥʥʳʭ ʢ ʩʪʨʝʩʩʦʚʳʤ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ ʂʘʟʘʭʩʪʘʥʩʢʦʛʦ 

ʇʨʠʘʨʘʣʴʷ, ʟʥʘʯʠʪʝʣʴʥʘʷ ʨʦʣʴ ʦʪʚʦʜʠʪʩʷ ʨʘʜʠʘʮʠʦʥʥʦʡ ʩʝʣʝʢʮʠʠ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ 

ʧʦʣʫʯʠʪʴ ʤʫʪʘʥʪʥʳʝ ʣʠʥʠʠ, ʦʪʣʠʯʘʶʱʠʝʩʷ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʘʙʠʦʪʠʯʝʩʢʠʤ ʩʪʨʝʩʩʦʚʳʤ 

ʬʘʢʪʦʨʘʤ, ʘ ʪʘʢʞʝ ʣʠʥʠʡ ʩ ʦʪʜʝʣʴʥʳʤʠ ʠʣʠ ʢʦʤʧʣʝʢʩʦʤ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʧʨʠʟʥʘʢʦʚ [4, 5, 

6]. 

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

ʠʥʪʝʥʩʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʥʜʫʮʠʨʦʚʘʥʥʳʡ ʤʫʪʘʛʝʥʝʟ [7, 8], ʚ ʪʦʤ ʯʠʩʣʝ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʛʘʤʤʘ-ʣʫʯʝʡ ʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʬʘʢʪʦʨʦʚ ʟʘʩʦʣʝʥʠʷ ʠ ʟʘʩʫʭʠ [9], ʩ ʮʝʣʴʶ ʧʦʣʫʯʝʥʠʷ 

ʤʫʪʘʥʪʥʳʭ ʣʠʥʠʡ ʫʩʪʦʡʯʠʚʳʭ ʢ ʩʪʨʝʩʩʦʚʳʤ ʬʘʢʪʦʨʘʤ. ʇʦʵʪʦʤʫ, ʥʘʯʠʥʘʷ ʩ 2021 ʛʦʜʘ ʥʘʤʠ 

ʥʘʯʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʠʟʫʯʝʥʠʶ ʚʣʠʷʥʠʷ ɔ-ʣʫʯʝʡ ʠ ʙʳʩʪʨʳʭ ʥʝʡʪʨʦʥʦʚ ʥʘ ʨʘʩʪʝʥʠʷ 

ʨʠʩʘ ʧʨʠ ʩʦʚʤʝʩʪʥʦʤ ʚʦʟʜʝʡʩʪʚʠʠ ʩ ʬʘʢʪʦʨʘʤʠ ʟʘʩʦʣʝʥʠʷ (NaCl) ʠ ʟʘʩʫʭʠ (ʩʦʨʙʠʪ) ʥʘ 

ʩʝʤʝʥʘ ʨʘʟʣʠʯʥʳʭ ʩʦʨʪʦʚ [10, 11, 12, 13, 14]. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺ ʭʦʜʝ ʨʘʙʦʪʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʣʝʜʫʶʱʠʝ 

ʩʝʨʪʠʬʠʮʠʨʦʚʘʥʥʳʝ ʤʝʪʦʜʠʢʠ: 

1. ʄʝʪʦʜʠʯʝʩʢʠʝ ʫʢʘʟʘʥʠʷ ʧʦ ʠʟʫʯʝʥʠʶ ʤʠʨʦʚʦʡ ʢʦʣʣʝʢʮʠʠ ʨʠʩʘ ʠ ʢʣʘʩʩʠʬʠʢʘʪʦʨ 

ʨʦʜʘ Oriza L [15]. 

2. ʄʝʪʦʜʠʢʘ ʧʦʣʝʚʦʛʦ ʦʧʳʪʘ [16]. 

3. ʄʝʪʦʜʠʢʘ ʧʨʦʚʝʜʝʥʠʷ ʩʦʨʪʦʠʩʧʳʪʘʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ [17]. 

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

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

ʥʘʪʨʠʷ (0,5-1%) ʠ ʩʦʨʙʠʪʘ (3,75-7,5%), ʩ ʮʝʣʴʶ ʦʧʨʝʜʝʣʝʥʠʷ ʦʧʪʠʤʘʣʴʥʳʭ ʜʦʟ (LD50) 

ʤʫʪʘʛʝʥʦʚ ʠ ʦʧʪʠʤʘʣʴʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ʬʘʢʪʦʨʦʚ ʟʘʩʦʣʝʥʠʷ ʠ ʟʘʩʫʭʠ; 2-ʵʪʘʧ ï ʚʳʜʝʣʝʥʠʝ 

ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʤʫʪʘʥʪʥʳʭ ʣʠʥʠʡ, ʨʝʟʠʩʪʝʥʪʥʳʭ ʢ ʟʘʩʦʣʝʥʠʶ ʠ ʟʘʩʫʭʝ, ʘ ʪʘʢʞʝ 

ʜʘʣʴʥʝʡʰʝʝ ʠʟʫʯʝʥʠʝ ʠʭ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ ʥʘ ʥʘʩʣʝʜʫʝʤʦʩʪʴ 

ʧʨʠʦʙʨʝʪʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ ʠ ʠʭ ʩʝʣʝʢʮʠʦʥʥʫʶ ʮʝʥʥʦʩʪʴ. 

ɺ ʢʘʯʝʩʪʚʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʝʤʝʥʘ ʜʦʧʫʱʝʥʥʳʭ ʢ 

ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʠ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʚ ʂʳʟʳʣʦʨʜʠʥʩʢʦʡ ʦʙʣʘʩʪʠ ʈʝʩʧʫʙʣʠʢʠ 

ʂʘʟʘʭʩʪʘʥ ʩʦʨʪʦʚ ʨʠʩʘ ɸʡʂʝʨʠʤ, ʃʠʜʝʨ ʠ ʉʳʨ ʉʫʣʫʳ. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʨʝʜʥʝʡ ʣʝʪʘʣʴʥʦʡ ʜʦʟʳ ʩʝʤʝʥʘ ʩʦʨʪʘ ʉʳʨ ʉʫʣʫʳ ʙʳʣʠ ʦʙʣʫʯʝʥʳ 

5-ʶ ʜʦʟʘʤʠ ɔ-ʣʫʯʝʡ (50, 100, 150, 200 ʠ 250 ɻʨ), ʟʘʪʝʤ ʩʝʤʝʥʘ 3-ʭ ʩʦʨʪʦʚ ʦʙʣʫʯʝʥʳ ʩʨʝʜʥʝʡ 

ʣʝʪʘʣʴʥʦʡ ʜʦʟʦʡ (LD50) ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʣʝʢʪʨʦʥʥʦʛʦ ʫʩʢʦʨʠʪʝʣʷ ʀʃʋ-10 ɸʆ çʇʘʨʢ 

ʷʜʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʠè (ʛ. ʂʫʨʯʘʪʦʚ, ʈʂ) ʚ ʩʣʝʜʫʶʱʠʭ ʧʘʨʘʤʝʪʨʘʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʧʨʦʮʝʩʩʘ:  

- ʵʥʝʨʛʠʷ ʠʟʣʫʯʝʥʠʷ, ɽ ï 4ʄʵɺ; 

- ʚʝʣʠʯʠʥʘ ʪʦʢʘ, ɯ ʩʨ. (ʵʪʦ ʪʦʢ ʵʣʝʢʪʨʦʥʦʚ ʥʘ ʤʠʰʝʥʠ, ʞʝʣʘʪʝʣʴʥʦ ʫʢʘʟʘʪʴ ʛʘʤʤʘ ï 

ʧʨʦʠʟʚʦʜʷʱʫʶ ʷʜʝʨʥʫʶ ʨʝʘʢʮʠʶ, ɔ-ʣʫʯʠ ʦʙʨʘʟʦʚʘʥʳ ʪʦʨʤʦʟʥʳʤʠ ʠʟʣʫʯʝʥʠʝʤ ʢʦʪʦʨʦʝ 

ʚʦʟʥʠʢʘʝʪ ʚ ʨʝʟʫʣʴʪʘʪʝ ʙʦʤʙʘʨʜʠʨʦʚʢʠ ʚʳʩʦʢʦʵʥʝʨʛʝʪʠʯʥʳʤʠ ʵʣʝʢʪʨʦʥʘʤʠ ʪʘʥʪʘʣʦʚʦʛʦ 

ʢʦʥʚʝʨʪʦʨʘ, ʜʣʠʥʘ ʚʦʣʥʳ ɔ-ʣʫʯʝʡ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʦ ʩʣʝʜʫʶʱʝʛʦ ʚʳʨʘʞʝʥʠʷ 
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) ï 6,84 ʤɸ; 

- ʜʠʘʧʘʟʦʥ ʧʦʛʣʦʱʝʥʥʳʭ ʜʦʟ ï 100 ɻʨ. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʨʝʜʥʝʡ ʣʝʪʘʣʴʥʦʡ ʜʦʟʳ ʩʝʤʝʥʘ ʩʦʨʪʘ ʉʳʨ ʉʫʣʫʳ ʙʳʣʠ ʦʙʣʫʯʝʥʳ 

5-ʶ ʜʦʟʘʤʠ ʙʳʩʪʨʳʭ ʥʝʡʪʨʦʥʦʚ (5, 25, 50, 75 ʠ 100 ɻʨ), ʟʘʪʝʤ ʩʝʤʝʥʘ 3-ʭ ʩʦʨʪʦʚ  ʦʙʣʫʯʝʥʳ 

ʩʨʝʜʥʝʡ ʣʝʪʘʣʴʥʦʡ ʜʦʟʦʡ (LD50) ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʣʝʢʪʨʦʩʪʘʪʠʯʝʩʢʦʛʦ ʛʝʥʝʨʘʪʦʨʘ ʕɻ-5 

ʃʘʙʦʨʘʪʦʨʠʠ ʥʝʡʪʨʦʥʥʦʡ ʬʠʟʠʢʠ ʠʤ. ʀ.ʄ. ʌʨʘʥʢʘ ʆʙʲʝʜʠʥʝʥʥʦʛʦ ʠʥʩʪʠʪʫʪʘ ʷʜʝʨʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ (ʛ. ɼʫʙʥʘ, ʈʌ) ʚ ʧʘʨʘʤʝʪʨʘʭ: 
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- ʛʝʥʝʨʘʮʠʷ ʥʝʡʪʨʦʥʦʚ ʩ ʵʥʝʨʛʠʝʡ ɽ ï 4,1 ʄʵɺ; 

- ʪʦʢ ʧʫʯʢʘ ʜʝʡʪʨʦʥʦʚ (ʨʝʘʢʮʠʷ D(d,n)3He) ï 1,7-2,0 ʤʢɸ, ʵʥʝʨʛʠʷ ï 2,5 ʄʵɺ; 

- ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʦʪʦʢʘ ʥʝʡʪʨʦʥʦʚ ï 3Ĭ107 ʯʘʩʪʠʮ/ʩʤ2; 

- ʩʨʝʜʥʝʝ ʢʦʣʠʯʝʩʪʚʦ ʯʘʩʪʠʮ, ʧʨʦʭʦʜʷʱʠʭ ʯʝʨʝʟ ʦʙʨʘʟʝʮ ï 35-40 ʤʣʥ ʯʘʩʪʠʮ/ʯʘʩ; 

ʈʘʜʠʦʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʩʝʤʷʥ ʦʧʨʝʜʝʣʷʣʠ ʥʘ ʦʩʥʦʚʝ ʨʦʩʪʦʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʥʘ 

ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ ʦʥʪʦʛʝʥʝʟʘ ï ʵʥʝʨʛʠʠ ʧʨʦʨʘʩʪʘʥʠʷ ʠ ʣʘʙʦʨʘʪʦʨʥʦʡ ʚʩʭʦʞʝʩʪʠ ʩʝʤʷʥ, 

ʚʳʩʦʪʳ ʠ ʤʘʩʩʳ 15-ʜʥʝʚʥʳʭ ʧʨʦʨʦʩʪʢʦʚ. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʢ ʬʘʢʪʦʨʘʤ ʟʘʩʦʣʝʥʠʷ ʠ ʟʘʩʫʭʠ ʥʝʦʙʣʫʯʝʥʥʳʝ 

ʩʝʤʝʥʘ ʩʦʨʪʘ ʉʳʨ ʉʫʣʫʳ ʧʨʦʨʘʱʠʚʘʣʠ ʚ ʪʝʨʤʦʩʪʘʪʝ. ʇʨʠ ʵʪʦʤ ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʣʝʜʫʶʱʠʝ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʚʦʜʥʦʛʦ ʨʘʩʪʚʦʨʘ NaCl: 0; 0,5; 1,0; 1,5; 2,0 ʠ 2,5%, ʘ ʪʘʢʞʝ 0; 5,0; 7,5; 10,0 ʠ 

12,5% ʚʦʜʥʦʛʦ ʨʘʩʪʚʦʨʘ ʩʦʨʙʠʪʘ. ʏʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʩʦʨʪʘ ʢ ʟʘʩʦʣʝʥʠʶ ʠ ʟʘʩʫʭʝ ʠ ʠʭ 

ʩʨʝʜʥʶʶ ʣʝʪʘʣʴʥʫʶ ʢʦʥʮʝʥʪʨʘʮʠʶ (LD50) ʦʧʨʝʜʝʣʷʣʠ ʧʫʪʝʤ ʦʧʨʝʜʝʣʝʥʠʷ ʵʥʝʨʛʠʠ 

ʧʨʦʨʘʩʪʘʥʠʷ ʠ ʚʩʭʦʞʝʩʪʠ ʩʝʤʷʥ, ʘ ʪʘʢʞʝ ʚʳʩʦʪʳ ʠ ʤʘʩʩʳ 15-ʜʥʝʚʥʳʭ ʧʨʦʨʦʩʪʢʦʚ. ʉʝʤʝʥʘ 

ʪʨʝʭ ʩʦʨʪʦʚ, ʦʙʣʫʯʝʥʠʷʭ ʩʨʝʜʥʠʤʠ ʣʝʪʘʣʴʥʳʤʠ ʜʦʟʘʤʠ (LD50) ɔ-ʣʫʯʝʡ ʠ ʙʳʩʪʨʳʭ 

ʥʝʡʪʨʦʥʦʚ, ʦʙʨʘʙʦʪʘʣʠ ʩʨʝʜʥʠʤʠ ʣʝʪʘʣʴʥʳʤʠ ʢʦʥʮʝʥʪʨʘʮʠʷʤʠ NaCl ʠ ʩʦʨʙʠʪʘ, ʘ ʪʘʢʞʝ 

ʧʦʣʦʚʠʥʥʳʤʠ ʢʦʥʮʝʥʪʨʘʮʠʷʤʠ LD50 ʦʙʦʠʭ ʬʘʢʪʦʨʦʚ ʟʘʩʦʣʝʥʠʷ ʠ ʟʘʩʫʭʠ. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʨʝʜʥʠʤʠ 

ʣʝʪʘʣʴʥʳʤʠ ʜʦʟʘʤʠ (LD50) ɔ-ʣʫʯʝʡ ʜʣʷ ʨʠʩʘ ʷʚʣʷʝʪʩʷ 100 ɻʨ, ʘ ʜʣʷ ʙʳʩʪʨʳʭ ʥʝʡʪʨʦʥʦʚ ï 

50 ɻʨ. ʉʨʝʜʥʠʤʠ ʣʝʪʘʣʴʥʳʤʠ ʢʦʥʮʝʥʪʨʘʮʠʠ NaCl ʷʚʣʷʝʪʩʷ 1,0 % ʚʦʜʥʦʛʦ ʨʘʩʪʚʦʨʘ, ʘ ʜʣʷ 

ʩʦʨʙʠʪʘ ï 7,5% [9]. 

ʇʦ ʧʦʢʘʟʘʪʝʣʷʤ ʚʩʭʦʞʝʩʪʠ ʩʝʤʷʥ ʥʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʚʩʭʦʞʠʭ ʟʝʨʝʥ ʫ ʚʩʝʭ 

ʩʦʨʪʦʚ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʥʘ ʚʘʨʠʘʥʪʘʭ ʩ NaCl ʢʘʢ ʧʨʠ ʦʙʣʫʯʝʥʠʠ ʠʭ ɔ-ʣʫʯʘʤʠ (21,0-62,6%) 

ʪʘʢ ʠ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʙʳʩʪʨʳʤʠ ʥʝʡʪʨʦʥʘʤʠ (47,0-72,0%). ʅʘʠʤʝʥʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ 

ʚʩʭʦʞʠʭ ʟʝʨʝʥ ʦʢʘʟʘʣʦʩʴ ʥʘ ʚʘʨʠʘʥʪʘʭ ʩ ʦʙʨʘʙʦʪʢʦʡ ʩʦʨʙʠʪʦʤ (ʪʘʙʣ.1). 

ʆʜʥʘʢʦ, ʯʝʨʝʟ 10 ʜʥʝʡ ʧʦʩʣʝ ʧʦʷʚʣʝʥʠʷ ʚʩʭʦʜʦʚ, ʥʝʩʤʦʪʨʷ ʥʘ ʧʨʝʢʨʘʱʝʥʠʝ ʧʦʣʠʚʘ 

ʚʩʭʦʜʦʚ ʨʘʩʪʚʦʨʘʤʠ NaCl ʠ ʩʦʨʙʠʪʘ, ʙʦʣʴʰʠʥʩʪʚʦ ʚʩʭʦʜʦʚ ʥʘʯʘʣʠ ʧʦʛʠʙʘʪʴ, ʦʩʦʙʝʥʥʦ ʥʘ 

ʚʘʨʠʘʥʪʘʭ ʩ ʦʙʣʫʯʝʥʠʝʤ ɔ-ʣʫʯʘʤʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ, ʯʝʨʝʟ 20 ʜʥʝʡ ʩ ʥʘʯʘʣʘ ʧʨʦʨʘʱʠʚʘʥʠʷ 

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

ʙʳʣʠ ʧʝʨʝʩʘʞʝʥʳ ʥʘ ʟʘʪʦʧʣʝʥʥʳʝ ʯʝʢʠ ʚ ʩʧʝʮʠʘʣʴʥʳʭ ʢʦʥʪʝʡʥʝʨʘʭ, ʨʘʟʤʝʨʦʤ 35Ĭ15Ĭ15 

ʩʤ, ʟʘʧʦʣʥʝʥʥʳʭ ʧʦʯʚʦʡ, ʚʟʷʪʳʭ ʩ ʨʠʩʦʚʳʭ ʯʝʢʦʚ. ʇʨʠ ʵʪʦʤ ʥʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ 

ʚʳʞʠʚʰʠʭ ʨʘʩʪʝʥʠʡ (ʦʪ 3 ʜʦ 30 ʰʪ.) ʥʘʙʣʶʜʘʣʦʩʴ ʫ ʩʦʨʪʘ ʉʳʨ ʉʫʣʫʳ, ʟʘ ʥʠʤ ʠʜʝʪ ʩʦʨʪ 

ʃʠʜʝʨ (ʦʪ 1 ʜʦ 14 ʰʪ.) ʠ ʥʘʠʤʝʥʴʰʝ ʢʦʣʠʯʝʩʪʚʦ ʦʢʘʟʘʣʦʩʴ ʫ ʩʦʨʪʘ ɸʡʂʝʨʠʤ (ʦʪ 1 ʜʦ 6 ʰʪ.). 

ʇʦ ʢʦʣʠʯʝʩʪʚʫ ʚʳʞʠʚʰʠʭ ʜʦ ʧʝʨʝʩʘʜʢʠ ʨʘʩʪʝʥʠʡ ʫ ʩʦʨʪʘ ɸʡʂʝʨʠʤ ʚʳʜʝʣʠʣʠʩʴ ʚʘʨʠʘʥʪʳ 

ʩ NaCl (3 ʠ 6 ʰʪ.), ʫ ʩʦʨʪʘ ʃʠʜʝʨ ï ʚʘʨʠʘʥʪʳ ʩ ʩʦʨʙʠʪʦʤ (6-12 ʰʪ.) ʠ NaCl + ʩʦʨʙʠʪ (8 ʠ 14 

ʰʪ.), ʫ ʩʦʨʪʘ ʉʳʨ ʉʫʣʫʳ ï ʚʘʨʠʘʥʪʳ ʩ NaCl  (9 - 30 ʰʪ.) ʠ NaCl + ʩʦʨʙʠʪ (12 ʠ 30 ʰʪ.) 

ʈʘʩʪʝʥʠʷ ʚʳʞʠʚʰʠʝ ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ ɔ-ʣʫʯʘʤʠ ʠ ʙʳʩʪʨʳʤʠ ʥʝʡʪʨʦʥʘʤʠ, ʘ ʪʘʢʞʝ 

ʬʘʢʪʦʨʘʤʠ ʟʘʩʦʣʝʥʠʷ (NaCl) ʠ ʟʘʩʫʭʠ (ʩʦʨʙʠʪ) ʠ ʧʝʨʝʩʘʞʝʥʥʳʝ ʥʘ ʟʘʪʦʧʣʝʥʥʳʡ ʯʝʢ ʚ 

ʩʧʝʮʠʘʣʴʥʳʭ ʢʦʥʪʝʡʥʝʨʘʭ ʚ ʬʘʟʫ ʢʫʱʝʥʠʷ ʙʳʣʠ ʧʝʨʝʩʘʞʝʥʳ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʧʦʯʚʫ.  

ɿʘ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ ʧʨʦʚʦʜʠʣʠ ʬʝʥʦʣʦʛʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʨʦʩʪʦʤ ʠ ʨʘʟʚʠʪʠʝʤ 

ʨʘʩʪʝʥʠʡ, ʜʚʫʭʢʨʘʪʥʫʶ ʧʦʜʢʦʨʤʢʫ ʘʟʦʪʥʳʤ ʫʜʦʙʨʝʥʠʝʤ. ʇʝʨʝʜ ʫʙʦʨʢʦʡ ʧʨʦʚʦʜʠʣʠ 

ʧʦʜʩʯʝʪ ʩʦʭʨʘʥʠʚʰʠʭʩʷ ʨʘʩʪʝʥʠʡ. ɺʩʝ ʚʳʞʠʚʰʠʝ ʨʘʩʪʝʥʠʷ ʫʙʠʨʘʣʠ ʩ ʢʦʨʥʝʤ ʜʣʷ 

ʙʠʦʤʝʪʨʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʠ ʬʦʪʦʛʨʘʬʠʨʦʚʘʥʠʷ. ʈʝʟʫʣʴʪʘʪʳ ʬʝʥʦʣʦʛʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ 

ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʦʯʪʠ ʫ ʚʩʝʭ ʠʟʤʝʥʝʥʥʳʭ ʬʦʨʤ ʥʘʙʣʶʜʘʣʦʩʴ ʧʨʦʜʣʝʥʠʝ ʤʝʞʬʘʟʥʳʭ 

ʧʝʨʠʦʜʦʚ ʠ ʦʪʩʪʘʚʘʥʠʝ ʚ ʨʦʩʪʝ ʠ ʨʘʟʚʠʪʠʠ ʨʘʩʪʝʥʠʡ, ʢʨʦʤʝ ʦʪʜʝʣʴʥʳʭ ʤʫʪʘʥʪʥʳʭ ʨʘʩʪʝʥʠʡ 

ʩʦʨʪʘ ɸʡʂʝʨʠʤ (ʪʘʙʣ. 2). 

ʅʘʙʣʶʜʘʣʠʩʴ ʦʯʝʥʴ ʚʳʩʦʢʘʷ ʧʫʩʪʦʟʝʨʥʦʩʪʴ ʤʝʪʝʣʦʢ ʠ ʥʠʟʢʦʨʦʩʣʦʩʪʴ ʨʘʩʪʝʥʠʡ, ʯʪʦ 

ʧʦʜʪʚʝʨʞʜʘʝʪ ʧʨʦʷʚʣʝʥʠʝ ʤʫʪʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʧʦʜ ʚʣʠʷʥʠʝʤ ʠʦʥʠʟʠʨʫʶʱʠʭ 

ʠʟʣʫʯʝʥʠʡ. 

ʊʘʢ, ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʠʦʥʠʟʠʨʫʶʱʠʭ ʠʟʣʫʯʝʥʠʡ ʠ ʬʘʢʪʦʨʦʚ ʟʘʩʦʣʝʥʠʷ ʠ ʟʘʩʫʭʠ ʟʘ 

ʩʯʝʪ ʧʨʦʜʣʝʥʠʷ ʤʝʞʬʘʟʥʳʭ ʧʝʨʠʦʜʦʚ ʚ ʦʧʳʪʥʳʭ ʚʘʨʠʘʥʪʘʭ ʥʘʙʣʶʜʘʣʦʩʴ ʫʜʣʠʥʝʥʠʝ 

ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʳʤʠ ʚʘʨʠʘʥʪʘʤʠ, ʫ ʩʦʨʪʘ ɸʡʂʝʨʠʤ ʥʘ 

3-12 ʜʥʝʡ; ʫ ʩʦʨʪʘ ʃʠʜʝʨ ï ʥʘ 1-9 ʜʥʝʡ ʠ ʫ ʩʦʨʪʘ ʉʳʨ ʉʫʣʫʳ ï ʥʘ 9-21 ʜʥʝʡ.   
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ʊʘʙʣʠʮʘ 1 ï ʃʘʙʦʨʘʪʦʨʥʘʷ ʚʩʭʦʞʝʩʪʴ ʠ ʚʳʞʠʚʘʝʤʦʩʪʴ ʩʝʤʷʥ, ʦʙʨʘʙʦʪʘʥʥʳʭ ɔ-

ʣʫʯʘʤʠ, ʙʳʩʪʨʳʤʠ ʥʝʡʪʨʦʥʘʤʠ ʠ ʬʘʢʪʦʨʘʤʠ ʟʘʩʦʣʝʥʠʷ (NaCl) ʠ ʟʘʩʫʭʠ (ʩʦʨʙʠʪ), 2022 ʛ. 

 

ʅʘʟʚʘʥʠʝ 

ʩʦʨʪʘ 

ɺʠʜ ʠ ʜʦʟʳ 

ʦʙʣʫʯʝʥʠʷ 

ʌʘʢʪʦʨʳ 

ʚʦʟʜʝʡʩʪʚʠʷ ʠ 

ʠʭ ʦʧʪʠʤʘʣʴ-

ʥʳʝ ʢʦʥʮʝʥʪʨʘ-

ʮʠʠ, % 

ʂʦʣʠʯʝʩʪʚʦ 

ʦʙʨʘʙʦʪʘʥʥʳʭ 

ʩʝʤʷʥ, ʰʪ. 

ʂʦʣʠʯʝʩʪʚʦ 

ʚʩʭʦʜʦʚ 

ɺʳʞʠʚʰʠʭ ʜʦ 

ʧʝʨʝʩʘʜʢʠ 

ʨʘʩʪʝʥʠʡ 

ʚʩʝʛʦ, 

ʰʪ. 
% 

ʚʩʝʛʦ, 

ʰʪ. 
% 

ɸʡʂʝʨʠʤ ɔ ï ʣʫʯʠ 

100 ɻʨ 

NaCl ï 1,0% 500 226 45,2 3 1,3 

ʉʦʨʙʠʪ ï 7,5% 500 15 5,0 1 6,7 

NaCl+ʩʦʨʙʠʪ 

(0,5%+3,75%) 

500 18 1,6 1 5,6 

ʢʦʥʪʨʦʣʴ 500 490 98,0 350 70,0 

ɹʳʩʪʨʳʝ 

ʥʝʡʪʨʦʥʳ, 

50 ɻʨ 

NaCl ï 1,0% 300 168 56,0 6 3,4 

ʉʦʨʙʠʪ ï 7,5% 300 13 4,3 2 15,4 

NaCl+ʩʦʨʙʠʪ 

(0,5%+3,75%) 

300 16 5,3 2 12,5 

ʢʦʥʪʨʦʣʴ 300 291 97,0 216 72,0 

ʃʠʜʝʨ ɔ ï ʣʫʯʠ 

100 ɻʨ 

NaCl ï 1,0% 500 319 62,6 0 0,0 

ʉʦʨʙʠʪ ï 7,5% 500 21 2,2 6 28,6 

NaCl+ʩʦʨʙʠʪ 

(0,5%+3,75%) 

500 31 6,2 8 25,8 

ʢʦʥʪʨʦʣʴ 500 482 96,5 345 69,0 

ɹʳʩʪʨʳʝ 

ʥʝʡʪʨʦʥʳ, 

50 ɻʨ 

NaCl ï 1,0% 300 141 47,0 1 0,7 

ʉʦʨʙʠʪ ï 7,5% 300 105 21,0 12 11,4 

NaCl+ʩʦʨʙʠʪ 

(0,5%+3,75%) 

300 135 45,0 14 10,4 

ʢʦʥʪʨʦʣʴ 300 294 98,0 195 65,0 

ʉʳʨ 

ʉʫʣʫʳ 

ɔ ï ʣʫʯʠ 

100 ɻʨ 

NaCl ï 1,0% 500 105 21,0 9 8,6 

ʉʦʨʙʠʪ ï 7,5% 500 36 1,2 3 8,3 

NaCl+ʩʦʨʙʠʪ 

(0,5%+3,75%) 

500 51 10,2 12 23,5 

ʢʦʥʪʨʦʣʴ 500 480 96,0 335 67,0 

ɹʳʩʪʨʳʝ 

ʥʝʡʪʨʦʥʳ, 

50 ɻʨ 

NaCl ï 1,0% 300 216 72,0 30 13,9 

ʉʦʨʙʠʪ ï 7,5% 300 61 20,3 9 14,8 

NaCl+ʩʦʨʙʠʪ 

(0,5%+3,75%) 

300 147 49,0 30 20,4 

ʢʦʥʪʨʦʣʴ 300 291 97,0 213 71,0 

 

 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʢ ʫʙʦʨʢʝ ʧʦʣʥʦʩʪʴʶ ʩʦʭʨʘʥʠʣʠʩʴ ʚʩʝ ʧʝʨʝʩʘʞʝʥʥʳʝ 

ʨʘʩʪʝʥʠʷ ʄ1, ʢʦʪʦʨʳʝ ʦʧʠʩʘʥʳ ʠ ʧʦʜʚʝʨʛʥʫʪʳ ʙʠʦʤʝʪʨʠʯʝʩʢʦʤʫ ʘʥʘʣʠʟʫ. 

ʈʝʟʫʣʴʪʘʪʳ ʙʠʦʤʝʪʨʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʤʫʪʘʥʪʥʳʭ ʣʠʥʠʡ, ʫʩʪʦʡʯʠʚʳʭ ʢ ʬʘʢʪʦʨʘʤ 

ʟʘʩʦʣʝʥʠʷ ʠ ʟʘʩʫʭʠ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʨʪʘ, ʚʠʜʘ ʦʙʣʫʯʝʥʠʷ ʠ ʩʪʨʝʩʩʦʚʦʛʦ 

ʬʘʢʪʦʨʘ ʧʦʣʫʯʝʥʳ ʤʫʪʘʥʪʳ, ʨʝʟʢʦ ʦʪʣʠʯʘʶʱʠʝʩʷ ʢʘʢ ʦʪ ʠʩʭʦʜʥʳʭ ʬʦʨʤ, ʪʘʢ ʠ ʤʝʞʜʫ 

ʩʦʙʦʡ ʧʦ ʢʦʣʠʯʝʩʪʚʝʥʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ ʨʘʟʣʠʯʥʳʭ ʧʨʠʟʥʘʢʦʚ (ʪʘʙʣʠʮʘ 3). 

ʅʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʨʝʟʠʩʪʝʥʪʥʳʭ ʢ ʩʪʨʝʩʩʦʚʳʤ ʬʘʢʪʦʨʘʤ ʤʫʪʘʥʪʦʚ ʧʦʣʫʯʝʥʳ 

ʫ ʩʦʨʪʘ ʉʳʨ ʉʫʣʫʳ (98 ʰʪ.), ʟʘʪʝʤ ʠʜʫʪ ʩʦʨʪʘ ʃʠʜʝʨ (44 ʰʪ.) ʠ ɸʡʂʝʨʠʤ (16 ʰʪ.). 

ʂʦʣʠʯʝʩʪʚʦ ʤʫʪʘʥʪʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʦʪ ʚʦʟʜʝʡʩʪʚʠʷ ɔ-ʣʫʯʘʤʠ ʩʦʩʪʘʚʠʣʦ: ʫ ʩʦʨʪʘ ɸʡʂʝʨʠʤ ï 

10 ʰʪ., ʫ ʩʦʨʪʘ ʃʠʜʝʨ ï 14 ʰʪ. ʠ ʫ ʩʦʨʪʘ ʉʳʨ ʉʫʣʫʳ ï 24 ʰʪ., ʚʩʝʛʦ 43 ʰʪ., ʘ ʦʪ 

ʚʦʟʜʝʡʩʪʚʠʷ ʙʳʩʪʨʳʭ ʥʝʡʪʨʦʥʦʚ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩʦʩʪʘʚʠʣʦ: - 11; 30; 74 ʰʪ., ʚʩʝʛʦ 115 ʰʪ. 
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ʊʘʙʣʠʮʘ 2 ï ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʤʝʞʬʘʟʥʳʭ ʧʝʨʠʦʜʦʚ ʠ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ 

ʨʘʩʪʝʥʠʡ ʄ1, ʧʦʣʫʯʝʥʥʳʭ ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ ʩʝʤʷʥ ʩʦʨʪʦʚ ʨʠʩʘ ɔ-ʣʫʯʘʤʠ, ʙʳʩʪʨʳʤʠ 

ʥʝʡʪʨʦʥʘʤʠ ʠ ʬʘʢʪʦʨʘʤʠ ʟʘʩʦʣʝʥʠʷ (NaCl) ʠ ʟʘʩʫʭʠ (ʩʦʨʙʠʪ), 2022 ʛ. 

 

 

ʀʟ ʥʠʭ ʫʩʪʦʡʯʠʚʳʭ ʢ NaCl ʩʦʩʪʘʚʠʣʦ: ʫ ʩʦʨʪʘ ɸʡʂʝʨʠʤ ï 10 ʰʪ., ʫ ʩʦʨʪʘ ʃʠʜʝʨ ï 1 

ʰʪ., ʫ ʩʦʨʪʘ ʉʳʨ ʉʫʣʫʳ ï 30 ʰʪ.; ʫʩʪʦʡʯʠʚʳʭ ʢ ʩʦʨʙʠʪʫ: ʫ ʩʦʨʪʘ ɸʡʂʝʨʠʤ ï 3 ʰʪ, ʫ ʩʦʨʪʘ 

ʃʠʜʝʨ ï 19 ʰʪ, ʫ ʩʦʨʪʘ ʉʳʨ ʉʫʣʫʳ ï 17 ʰʪ.; ʫʩʪʦʡʯʠʚʳʭ ʢ  NaCl + ʩʦʨʙʠʪ: ʫ ʩʦʨʪʘ 

ɸʡʂʝʨʠʤ ï 3 ʰʪ., ʫ ʩʦʨʪʘ ʃʠʜʝʨ ï 24 ʰʪ., ʫ ʩʦʨʪʘ ʉʳʨ ʉʫʣʫʳ ï 42 ʰʪ. 

 
ʊʘʙʣʠʮʘ 3 ï ɹʠʦʤʝʪʨʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʤʫʪʘʥʪʥʳʭ ʣʠʥʠʡ ʄ1, ʧʦʣʫʯʝʥʥʳʭ 

ʧʦʩʣʝ ʦʙʣʫʯʝʥʠʷ ʠʦʥʠʟʠʨʫʶʱʠʤʠ ʠʟʣʫʯʝʥʠʷʤʠ ʠ ʦʙʨʘʙʦʪʢʠ ʬʘʢʪʦʨʘʤʠ ʟʘʩʦʣʝʥʠʷ ʠ ʟʘʩʫʭʠ, 

2022 ʛ. 
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 ʂʫʩʪʠʩʪʦʩʪʴ, ʰʪ. ɻʣʘʚʥʘʷ ʤʝʪʝʣʢʘ 
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ʢʦʣʠʯʝʩʪʚʦ 

ʟʝʨʝʥ, ʰʪ. 
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ʉʦʨʪ ɸʡʂʝʨʠʤ 

ʀʩʭʦʜʥʘʷ 

ʬʦʨʤʘ 

10 121 

(119-

129) 

4,4 

(4,1-

4,7) 

4,4 

(4,1-4,7) 

19,6 

(17,8

-

21,4) 

107 

(103-

112) 

42 

(40-

44) 

28,2 

(27,6-

28,8) 

3,17 

(3,05-

3,29) 

11,79 

(11,50

-

12,18) 

ʄ1ɸ-1-1-3 3 113-126 4-6 1 21,0-

24,0 

28-76 87-118 53,4-

80,8 

1,00-

2,58 

1,80-

4,75 

ʄ1ɸ-1-2-1 1 98,0 16 6 22,0 142 7 4,7 4,69 21,69 
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 ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʤʝʞʬʘʟʥʦʛʦ 

ʧʝʨʠʦʜʘ, ʜʥʝʡ 
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ɸʡʂʝʨʠʤ  ɔ-ʣʫʯʠ NaCl 3 13-14 33-35 31-32 43-45 119-125 

ʩʦʨʙʠʪ 1 13 33 32 43 121 

NaCl+ʩʦʨʙʠʪ 1 13 33 32 44 122 

ɹʳʩʪʨʳʝ 

ʥʝʡʪʦʨʥʳ 

NaCl 7 12-13 32-34 33-35 43-46 120-128 

ʩʦʨʙʠʪ 2 13 32 35-36 44 124-125 

NaCl+ʩʦʨʙʠʪ 2 12-13 31-32 36-37 43-45 122-127 

ʂʦʥʪʨʦʣʴ  - 10 12 32 30 42 116 

ʃʠʜʝʨ  ɔ-ʣʫʯʠ NaCl 0 ʅʝʪ ʚʩʭʦʜʦʚ  

ʩʦʨʙʠʪ 6 12-13 33-35 31-33 44-46 120-127 

NaCl+ʩʦʨʙʠʪ 8 12-13 32-35 31-33 44-45 119-126 

ɹʳʩʪʨʳʝ 

ʥʝʡʪʦʨʥʳ 

NaCl 1 12 34 33 45 124 

ʩʦʨʙʠʪ 13 12-13 32-33 31-33 44-16 119-125 

NaCl+ʩʦʨʙʠʪ 16 12-13 33-34 31-33 44-46 120-126 

ʂʦʥʪʨʦʣʴ  - 10 12 32 31 43 118 

ʉʳʨ 

ʉʫʣʫʳ 

ɔ-ʣʫʯʠ NaCl 9 11 32 30 41-42 114-115 

ʩʦʨʙʠʪ 3 11 33 30-31 42-43 116-118 

NaCl+ʩʦʨʙʠʪ 12 12 33 31-32 42-45 117-122 

ɹʳʩʪʨʳʝ 

ʥʝʡʪʦʨʥʳ 

NaCl 30 10-12 31-33 31-34 41-44 113-123 

ʩʦʨʙʠʪ 14 10-11 32-33 32-34 42-45 116-123 

NaCl+ʩʦʨʙʠʪ 30 11-12 31-33 31-35 43-46 116-126 

ʂʦʥʪʨʦʣʴ  - 10 10 30 28 37 105 
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ʄ1ɸ-1-3-1 1 112,0 11 3 25,0 66 102 60,7 2,31 4,33 

ʄ1ɸ-2-1-7 7 113-127 3-13 1-4 21,0-

25,5 

38-156 23-130 12,8-

74,3 

1,23-

5,11 

1,71-

18,26 

ʄ1ɸ-2-2-2 2 112-115 13-16 1-3 20,0-

26,0 

85-116 24-126 17,1-

59,7 

3,00-

3,85 

4,68-

16,31 

ʄ1ɸ-2-3-2 2 109-110 14-17 1-5 20,5-

23,0 

73-90 72-129 44,4-

63,9 

2,15-

3,21 

2,38-

14,20 

ʉʦʨʪ ʃʠʜʝʨ 
ʀʩʭʦʜʥʘʷ 

ʬʦʨʤʘ 

10 94 

(91-97) 

7,0 

(6,5-

7,5) 

7,0 

(6,5-7,5) 

16,6 

(15,0-

18,2) 

156 

(150-

162) 

42 

(38-46) 

21,2 

(20,2) 

4,14 

(4,08-

4,20) 

28,88 

(28,26-

29,30) 

ʄ1ʃ-1-1-0 0 ʦ ʪ ʩ ʫ ʪ ʩ ʪ ʚ ʫ ʝ ʪ 

ʄ1ʃ-1-2-6 6 69-83 5-13 1-2 11,0-

14,5 

5-84 24-84 22,2-

92,1 

0,11-

1,96 

0,11-

4,59 

ʄ1ʃ-1-3-8 8 62-78 3-13 0-1 11,0-

13,5 

0-48 43-90 61,3-

100,0 

0,00-

1,19 

0,00-

2,57 

ʄ1ʃ-2-1-1 1 91,0 47 25 16,0 104 65 38,5 3,20 20,32                              

ʄ1ʃ-2-2-

13 

13 55-78,5 2-14 0-3 10,5-

15,0 

0-81 22-105 24,4-

100,0 

0,00-

2,26 

0,00-

3,88 

ʄ1ʃ-2-3-

16 

16 53-79 1-19 0-4 11,0-

16,0 

0-98 31-91 24,6-

100,0 

0,00-

2,45 

0,00-

5,70 

ʉʦʨʪ ʉʳʨ ʉʫʣʫʳ 

ʀʩʭʦʜʥʘʷ 

ʬʦʨʤʘ 

10 88 

(82-94) 

5,2 

(4,8-

5,6) 

5,2 

(4,8-5,6) 

18,0 

(16,5

-

19,5) 

86 

(82-

90) 

35 

(31-

39) 

28,9 

(27,4-

30,2) 

2,84 

(2,60-

2,08) 

13,25 

(13,05

-

13,45) 

ʄ1ʉ-1-1-9 9 47-71 2-8 0-4 7,0-

13,0 

0-31 2-56 6,9-

100,0 

0,00-

1,08 

0,00-

3,29 

ʄ1ʉ-1-2-3 3 56-62 12-13 0-2 12,5-

15 

0-18 30-75 62,5-

100,0 

0,00-

0,55 

0,00-

0,75 

ʄ1ʉ-1-3-

12 

12 49-73 4-10 0-4 6,5-

13,5 

0-33 3-62 10,0-

75,0 

0,00-

0,99 

0,00-

2,77 

ʄ1ʉ-2-1-

30 

30 48-67 3-12 0-4 8,0-

14,0 

0-40 4-51 16,6-

100,0 

0,00-

1,29 

0,00-

3,39 

ʄ1ʉ-2-2-

14 

14 47-72 3-22 0-4 9,0-

14,0 

0-67 2-96 2,9-

100,0 

0,00-

2,29 

0,00-

5,82 

ʄ1ʉ-2-3-

30 

30 51-72 1-14 0-3 8,0-

19,0 

0-32 2-57 7,4-

100,0 

0,00-

2,07 

0,00-

5,00 

 

ʛʜʝ: ʄ1 ï ʤʫʪʘʥʪ ʧʝʨʚʦʛʦ ʧʦʢʦʣʝʥʠʷ; ɸ ï ʩʦʨʪ ɸʡʂʝʨʠʤ, ʉ ï ʩʦʨʪ ʉʳʨ ʉʫʣʫʳ, ʃ ï ʩʦʨʪ 

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

ʉʦʨʙʠʪ; 3 ï NaCl + ʉʦʨʙʠʪ.  ʊʨʝʪʴʷ ʮʠʬʨʘ: ʢʦʣʠʯʝʩʪʚʦ ʤʫʪʘʥʪʥʳʭ ʨʘʩʪʝʥʠʡ. 
 

ʅʘʙʣʶʜʘʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦʝ ʦʪʣʠʯʠʝ ʤʫʪʘʥʪʦʚ ʦʪ ʠʩʭʦʜʥʳʭ ʬʦʨʤ ʧʦ 

ʢʦʣʠʯʝʩʪʚʝʥʥʳʤ ʧʨʠʟʥʘʢʘʤ. ʊʘʢ, ʚʳʩʦʪʘ ʨʘʩʪʝʥʠʡ ʤʫʪʘʥʪʦʚ ʩʦʨʪʘ ɸʡʂʝʨʠʤ ʠʟʤʝʥʠʣʘʩʴ 

ʢʘʢ ʚ ʩʪʦʨʦʥʫ ʫʚʝʣʠʯʝʥʠʷ (ʜʦ 127 ʩʤ), ʪʘʢ ʠ ʚ ʩʪʦʨʦʥʫ ʩʥʠʞʝʥʠʷ (ʜʦ 98 ʩʤ), ʪʦʛʜʘ ʢʘʢ ʫ 

ʩʦʨʪʦʚ ʃʠʜʝʨ ʠ ʉʳʨ ʉʫʣʫʳ ʚʩʝ ʤʫʪʘʥʪʳ ʦʢʘʟʘʣʠʩʴ ʥʠʞʝ ʠʩʭʦʜʥʳʭ ʬʦʨʤ ʥʘ 11-41 ʩʤ (ʨʠʩ. 

1-3). ɺʳʩʦʢʘʷ ʘʤʧʣʠʪʫʜʘ ʢʦʣʝʙʘʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʤʫʪʘʥʪʦʚ ʥʘʙʣʶʜʘʝʪʩʷ ʧʦ ʦʙʱʝʡ ʠ 

ʧʨʦʜʫʢʪʠʚʥʦʡ ʢʫʩʪʠʩʪʦʩʪʠ. ʊʘʢ, ʦʙʱʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʤʫʪʘʥʪʦʚ ʢʦʣʝʙʘʣʘʩʴ ʦʪ 1 ʜʦ 47 

ʰʪ., ʧʨʠ 4,4 ï 7,0 ʰʪ. ʫ ʠʩʭʦʜʥʳʭ ʬʦʨʤ. ʇʨʠ ʵʪʦʤ ʦʯʝʥʴ ʥʠʟʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʫ ʤʫʪʘʥʪʦʚ 

ʙʳʣʠ ʧʦ ʧʨʦʜʫʢʪʠʚʥʦʡ ʢʫʩʪʠʩʪʦʩʪʠ (0 - 4 ʰʪ.), ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʠʩʭʦʜʥʳʤʠ ʬʦʨʤʘʤʠ (4,4 ï 

7,0 ʰʪ.).  ʋ ʚʩʝʭ ʤʫʪʘʥʪʦʚ ʩʦʨʪʘ ɸʡʂʝʨʠʤ ʛʣʘʚʥʳʝ ʤʝʪʝʣʢʠ ʙʳʣʠ ʥʘ 0,4-6,4 ʩʤ ʜʣʠʥʥʝʝ, 

ʯʝʤ ʫ ʠʩʭʦʜʥʦʡ ʬʦʨʤʳ (19,6 ʩʤ), ʪʦʛʜʘ ʢʘʢ ʫ ʧʦʜʘʚʣʷʶʱʝʛʦ ʙʦʣʴʰʠʥʩʪʚʘ ʤʫʪʘʥʪʥʳʭ ʬʦʨʤ 

ʩʦʨʪʦʚ ʃʠʜʝʨ ʠ ʉʳʨ ʉʫʣʫʳ ʙʳʣʠ ʥʘ 0,6 - 6,1 ʩʤ ʠ 3,0 ï 11,5 ʩʤ ʢʦʨʦʯʝ, ʯʝʤ ʫ ʠʩʭʦʜʥʳʭ 

ʬʦʨʤ. 
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ɺ 2022 ʛʦʜʫ ʦʯʝʥʴ ʚʳʩʦʢʠʡ ʧʨʦʮʝʥʪ ʧʫʩʪʦʟʝʨʥʦʩʪʠ ʥʘʙʣʶʜʘʣʩʷ ʠ ʫ ʠʩʭʦʜʥʳʭ ʬʦʨʤ 

(21,2-28,9%). ʕʪʦ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʙʳʣʦ ʩʚʷʟʘʥʦ ʩ ʯʘʩʪʳʤʠ ʧʝʨʝʙʦʷʤʠ ʚ ʧʦʜʘʯʝ 

ʧʦʣʠʚʥʦʡ ʚʦʜʳ ʚʦ ʚʨʝʤʷ ʮʚʝʪʝʥʠʷ ʨʘʩʪʝʥʠʡ ʨʠʩʘ, ʦʩʦʙʝʥʥʦ ʤʫʪʘʥʪʥʳʭ ʨʘʩʪʝʥʠʡ, ʢʦʪʦʨʘʷ 

ʩʧʦʩʦʙʩʪʚʦʚʘʣʘ ʨʝʟʢʦʤʫ ʩʥʠʞʝʥʠʶ ʬʝʨʪʠʣʴʥʦʩʪʠ ʟʝʨʝʥ. 
 

 

 

 

ʉʦʨʪ ɸʡʂʝʨʠʤ ʉʦʨʪ ʃʠʜʝʨ ʉʦʨʪ ʉʳʨ ʉʫʣʫʳ 

 

ʈʠʩʫʥʢʠ 1-3 ï ʈʘʩʪʝʥʠʷ ʄ1 ʚʳʜʝʣʠʚʰʠʝʩʷ ʧʦ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʟʘʩʦʣʝʥʠʶ ʠ ʟʘʩʫʭʝ. 

 

ɸʥʘʣʦʛʠʯʥʘʷ ʢʘʨʪʠʥʘ ʥʘʙʣʶʜʘʝʪʩʷ ʠ ʧʦ ʤʘʩʩʝ ʟʝʨʥʘ ʩ ʤʝʪʝʣʢʠ ʠ ʩ ʦʜʥʦʛʦ ʨʘʩʪʝʥʠʷ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʝʪʦʜʦʤ ʨʘʜʠʘʮʠʦʥʥʦʛʦ ʤʫʪʘʛʝʥʝʟʘ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʝʣʝʢʮʠʦʥʥʳʭ ʬʘʢʪʦʨʦʚ ʟʘʩʦʣʝʥʠʷ ʠ ʟʘʩʫʭʠ ʙʫʜʫʪ ʧʦʣʫʯʝʥʳ ʤʫʪʘʥʪʥʳʝ 

ʬʦʨʤʳ, ʫʩʪʦʡʯʠʚʳʝ ʢ ʩʪʨʝʩʩʦʚʳʤ ʫʩʣʦʚʠʷʤ ʂʘʟʘʭʩʪʘʥʩʢʦʛʦ ʇʨʠʘʨʘʣʴʷ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʩʠʥʪʝʪʠʯʝʩʢʦʡ ʩʝʣʝʢʮʠʠ ʚ ʢʘʯʝʩʪʚʝ ʠʩʭʦʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʘ ʪʘʢʞʝ ʧʨʠ 

ʚʳʚʝʜʝʥʠʠ ʥʦʚʳʭ ʩʦʨʪʦʚ ʧʫʪʝʤ ʧʨʷʤʦʛʦ ʨʘʟʤʥʦʞʝʥʠʷ ʤʫʪʘʥʪʦʚ, ʦʙʣʘʜʘʶʱʠʭ ʢʦʤʧʣʝʢʩʦʤ 

ʭʦʟʷʡʩʪʚʝʥʥʦ-ʮʝʥʥʳʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʨʝʟʠʩʪʝʥʪʥʳʭ ʢ ʩʪʨʝʩʩʦʚʳʤ ʫʩʣʦʚʠʷʤ ʧʨʠʟʥʘʢʦʚ.  

ɺʳʚʦʜʳ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʙʣʫʯʝʥʠʷ ʩʦʨʪʦʚ ʨʠʩʘ ɸʡʂʝʨʠʤ, ʃʠʜʝʨ ʠ ʉʳʨ ʉʫʣʫʳ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʨʝʜʥʝʡ ʣʝʪʘʣʴʥʦʡ ʜʦʟʦʡ (LD50) ɔ-ʣʫʯʝʡ ʷʚʣʷʝʪʩʷ 100 ɻʨ, ʘ ʜʣʷ ʙʳʩʪʨʳʭ 

ʥʝʡʪʨʦʥʦʚ ï 50 ɻʨ. ʉʨʝʜʥʠʤʠ ʣʝʪʘʣʴʥʳʤʠ ʢʦʥʮʝʥʪʨʘʮʠʷʤʠ ʜʣʷ ʵʪʠʭ ʩʦʨʪʦʚ ʦʢʘʟʘʣʠʩʴ: 

NaCl ï 1,0%; ʩʦʨʙʠʪʘ ï 7,5%. 

ʅʘʠʙʦʣʴʰʠʝ ʧʦʢʘʟʘʪʝʣʠ ʚʩʭʦʞʝʩʪʠ ʩʝʤʷʥ ʫ ʚʩʝʭ ʩʦʨʪʦʚ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʥʘ 

ʚʘʨʠʘʥʪʘʭ: NaCl + ɔ-ʣʫʯʠ (21,0-62,6%) ʠ NaCl + ʙʳʩʪʨʳʝ ʥʝʡʪʨʦʥʳ  (47,0-72,0%). ʆʜʥʘʢʦ ʚ 

ʜʘʣʴʥʝʡʰʝʤ ʙʦʣʴʰʠʥʩʪʚʦ ʚʩʭʦʜʦʚ ʧʦʛʠʙʣʠ ʥʘ 20-ʡ ʜʝʥʴ ʠ ʚ ʨʘʟʣʠʯʥʳʭ ʚʘʨʠʘʥʪʘʭ 

ʦʩʪʘʣʠʩʴ ʚʩʝʛʦ ʦʪ 1 ʜʦ 30 ʨʘʩʪʝʥʠʡ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʧʝʨʝʩʘʞʝʥʳ ʚ ʩʧʝʮʠʘʣʴʥʦ ʟʘʪʦʧʣʝʥʥʳʝ 

ʨʠʩʦʚʳʝ ʯʝʢʠ. ʕʪʠ ʨʘʩʪʝʥʠʷ ʧʦʣʥʦʩʪʴʶ ʩʦʭʨʘʥʠʣʠʩʴ ʜʦ ʢʦʥʮʘ ʫʙʦʨʢʠ. 

ʋ ʚʳʜʝʣʠʚʰʠʭʩʷ ʨʘʩʪʝʥʠʡ ʥʘʙʣʶʜʘʣʦʩʴ ʧʨʦʜʣʝʥʠʝ ʤʝʞʬʘʟʥʳʭ ʠ ʚʝʛʝʪʘʮʠʦʥʥʳʭ 

ʧʝʨʠʦʜʦʚ ʦʪ 3 ʜʦ 21 ʜʥʝʡ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʨʪʘ, ʚʠʜʘ ʦʙʣʫʯʝʥʠʷ ʠ ʬʘʢʪʦʨʘ ʟʘʩʦʣʝʥʠʷ ʠ 

ʟʘʩʫʭʠ. ʅʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʨʝʟʠʩʪʝʥʪʥʳʭ ʢ ʩʪʨʝʩʩʦʚʳʤ ʬʘʢʪʦʨʘʤ ʤʫʪʘʥʪʥʳʭ ʣʠʥʠʡ 

ʧʦʣʫʯʝʥʳ ʫ ʩʦʨʪʘ ʉʳʨ ʉʫʣʫʳ (98 ʰʪ.), ʟʘʪʝʤ ʠʜʫʪ ʩʦʨʪʘ ʃʠʜʝʨ (44 ʰʪ.) ʠ ɸʡʂʝʨʠʤ (16 

ʰʪ.). ʂʦʣʠʯʝʩʪʚʦ ʤʫʪʘʥʪʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʦʪ ʚʦʟʜʝʡʩʪʚʠʷ ɔ-ʣʫʯʘʤʠ ʩʦʩʪʘʚʠʣʦ: ʫ ʩʦʨʪʘ 

ɸʡʂʝʨʠʤ ï 10 ʰʪ., ʫ ʩʦʨʪʘ ʃʠʜʝʨ ï 14 ʰʪ. ʠ ʫ ʩʦʨʪʘ ʉʳʨ ʉʫʣʫʳ ï 24 ʰʪ., ʚʩʝʛʦ 43 ʰʪ., ʘ ʦʪ 

ʚʦʟʜʝʡʩʪʚʠʷ ʙʳʩʪʨʳʭ ʥʝʡʪʨʦʥʦʚ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʩʦʩʪʘʚʠʣʦ: ï 11; 30; 74 ʰʪ., ʚʩʝʛʦ 115 

ʰʪ. 

ɺʩʝ ʚʳʜʝʣʠʚʰʠʝʩʷ ʨʘʩʪʝʥʠʷ ʄ1 ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʠʩʭʦʜʥʳʭ ʬʦʨʤ ʧʦ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ ʧʨʠʟʥʘʢʘʤ ï ʚʳʩʦʪʝ ʨʘʩʪʝʥʠʡ, ʜʣʠʥʝ ʠ ʦʟʝʨʥʝʥʥʦʩʪʠ ʤʝʪʝʣʦʢ. 

ɹʦʣʴʰʠʥʩʪʚʦ ʨʘʩʪʝʥʠʡ ʦʪʣʠʯʘʶʪʩʷ ʥʠʟʢʦʨʦʩʣʦʩʪʴʶ ʠ ʢʘʨʣʠʢʦʚʦʩʪʴʶ (40-80 ʩʤ), ʘ ʪʘʢʞʝ 

ʢʦʨʦʪʢʦʩʪʴʶ ʠ ʚʳʩʦʢʦʡ ʧʫʩʪʦʟʝʨʥʦʩʪʴʶ (ʜʦ 100%) ʤʝʪʝʣʦʢ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʦ, ʯʪʦ ʦʥʠ 

ʷʚʣʷʶʪʩʷ ʤʫʪʘʥʪʥʳʤʠ ʬʦʨʤʘʤʠ, ʦʪʣʠʯʘʶʱʠʤʠʩʷ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʟʘʩʦʣʝʥʠʶ, ʟʘʩʫʭʝ ʠʣʠ 

ʦʙʦʠʤ ʩʪʨʝʩʩʦʚʳʤ ʬʘʢʪʦʨʘʤ. 

ɹʣʘʛʦʜʘʨʥʦʩʪʴ. ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʧʨʦʛʨʘʤʤʳ 
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ʦʩʥʦʚʝ ʜʦʩʪʠʞʝʥʠʡ ʙʠʦʪʝʭʥʦʣʦʛʠʠ-ʛʝʥʝʪʠʢʠ-ʬʠʟʠʦʣʦʛʠʠ-ʙʠʦʭʠʤʠʠ ʨʘʩʪʝʥʠʡ ʜʣʷ 

ʫʩʪʦʡʯʠʚʦʛʦ ʠʭ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʨʘʟʣʠʯʥʳʭ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʟʦʥʘʭ ʂʘʟʘʭʩʪʘʥʘè, ʥʘ 

2021-2023 ʛʦʜʳ ʧʦ ʙʶʜʞʝʪʥʦʡ ʧʨʦʛʨʘʤʤʝ 267 çʇʦʚʳʰʝʥʠʝ ʜʦʩʪʫʧʥʦʩʪʠ ʟʥʘʥʠʡ ʠ 

ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡè ʧʦ ʧʦʜʧʨʦʛʨʘʤʤʝ 101 çʇʨʦʛʨʘʤʤʥʦ-ʮʝʣʝʚʦʝ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ 

ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʤʝʨʦʧʨʠʷʪʠʡè. 
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ʂתʈɯʐʊɯר ʉʀʅʊɽʊʀʂɸʃʓפ ʉɽʃɽʂʎʀʗʉʓʅɼɸ פʆʃɼɸʅʋ תʐɯʅ 

ʊױɿɼʓʃʓפ ʇɽʅ פʋɸרʐʓʃʓפ ʌɸʂʊʆʈʃɸʈʓʅɸ ʊᴆɿɯʄɼɯ ʄʋʊɸʅʊʊʓפ 

ʊתʈʃɽʈ ɸʃʋɼɸ ʀʆʅɼɸʋʐʓ ʉᴄʋʃɽʃɽʈɼɯ ʇɸʁɼɸʃɸʅʋ 
 

ɹᴅʢʽʨײʣʳ 1.פ, ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ סʳʣʳʤʜʘʨʳʥʳש ʜʦʢʪʦʨʳ, פʈ ɸʐנɸ ʢʦʨʨʝʩʧʦʥʜʝʥʪ-ʤװʰʝʩʽ 

ʂʨʫʛʣʷʢ ɸ.ʀ.2, ʅʝʡʪʨʦʥʜʳץ ʬʠʟʠʢʘ ʟʝʨʪʭʘʥʘʩʳʥʳש ʠʥʞʝʥʝʨʽ 

ɽʨʰʠʥ ɿ.3, ʗʜʨʦʣʳץ ʬʠʟʠʢʘ ʞᴅʥʝ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʤʘʛʠʩʪʨʽ  

ɾʘʣʙʳʨʦʚ ɸ.ɽ.1, ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ סʳʣʳʤʜʘʨʳʥʳש ʤʘʛʠʩʪʨʽ 

ɹʘʠʤʙʝʪʦʚʘ ɻ.ɿ.1, ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ סʳʣʳʤʜʘʨʳʥʳש ʤʘʛʠʩʪʨʽ 

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

 
1 ʓ.ɾʘϨʘʝʚ ʘʪʳʥʜʘϤʳ ϧʘʟʘϨ ʢϮʨʽʰ ʰʘʨʫʘʰʳʣʳϤʳ ϣɿʀ, ϧʳʟʳʣʦʨʜʘ Ϩ., ϧʘʟʘϨʩʪʘʥ  

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

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

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

 

ɸשʜʘʪʧʘ. ʄʘץʘʣʘʜʘ פʘʟʘץʩʪʘʥʜʳץ ɸʨʘʣ ᴇשʽʨʽʥʽש ʩʪʨʝʩʩʪʽʢ ʪʦʧʳʨʘץ-ʢʣʠʤʘʪʪʳץ ʞʘסʜʘʡʣʘ-

ʨʳʥʘ ʙʝʡʽʤʜʝʣʛʝʥ ʩʦʨʪʪʘʨ ʰʳסʘʨʫ ʢʝʟʽʥʜʝ ʩʠʥʪʝʪʠʢʘʣʳץ ʩʝʣʝʢʮʠʷʜʘ ʪװʧʥײʩץʘ ʪװʨʣʝʨ ʨʝʪʽʥʜʝ 

ʧʘʡʜʘʣʘʥʳʣʘʪʳʥ ʪײʟʜʳʣʳץ (NaCl) ʞᴅʥʝ ץʫʘשʰʳʣʳץ (ʩʦʨʙʠʪ) ʬʘʢʪʦʨʣʘʨʳʥʘ ʪᴇʟʽʤʜʽ  ʤʫʪʘʥʪʪʳץ 

ʬʦʨ-ʤʘʣʘʨ ʘʣʫ ʤʘץʩʘʪʳʥʜʘ ʢװʨʽʰʪʽש ᴅʨʪװʨʣʽ ʩʦʨʪʪʘʨʳʥʘ ʛʘʤʤʘ-ʩᴅʫʣʝʣʝʨ ʤʝʥ ʞʳʣʜʘʤ 

ʥʝʡʪʨʦʥʜʘʨʜʳש ᴅʩʝʨʽʥ ʟʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ ʙʦʡʳʥʰʘ ʤʘʪʝʨʠʘʣʜʘʨ ʢʝʣʪʽʨʽʣʛʝʥ. ʀʦʥʜʘʫʰʳ 

ʩᴅʫʣʝʣʝʨʜʽש ʢװʨʽʰʢʝ ʤʫʪʘʛʝʥʜʽʢ ᴅʩʝʨʽ ʤʝʥ ʪײʟʜʳʣʳץ ʧʝʥ ץʫʘשʰʳʣʳץץʘ ʪᴇʟʽʤʜʽʣʽʛʽ ʘʥʳץ 

ʙʘʡץʘʣʘʪʳʥ ɔ-ʩᴅʫʣʝʣʝʨ ʤʝʥ ʞʳʣʜʘʤ ʥʝʡʪʨʦʥʜʘʨʜʳש ʦʨʪʘʰʘ ʣʝʪʘʣʴʜʳ ʜʦʟʘʣʘʨʳ (LD50) ʞᴅʥʝ NaCl 

ʤʝʥ ʩʦʨʙʠʪʪʽש ʦʨʪʘʰʘ ʣʝʪʘʣʴʜʳ ʢʦʥʮʝʥʪʨʘʮʠʷʣʘʨʳ ʘʥʳץʪʘʣסʘʥ. ʀʦʥʜʘʫʰʳ ʩᴅʫʣʝʣʝʨ ʤʝʥ ʩʪʨʝʩʩʪʽʢ 

ʬʘʢʪʦʨʣʘʨʜʳש ʘʣʳʥסʘʥ ʪᴇʟʽʤʜʽ ʤʫʪʘʥʪʪʳץ ʬʦʨʤʘʣʘʨʜʳש ʩʘʥʳʥʘ ᴅʝʨʽ ʙʦʡʳʥʰʘ ʩʦʨʪʪʳץ 

ʘʡʳʨʤʘʰʳʣʳץʪʘʨ ʙʘʡץʘʣʜʳ. ɽש ʢᴇʧ ʤʫʪʘʥʪʪʳץ ʪװʨʣʝʨ ʞʝʨʛʽʣʽʢʪʽ ʉʳʨ ʉײʣʫʳ ʩʦʨʪʳʥʘʥ ʘʣʳʥʜʳ, 

ʦʜʘʥ ʢʝʡʽʥʛʽ ʦʨʳʥʜʘʨʜʳ ʃʠʜʝʨ ʞᴅʥʝ ɸʡʂʝʨʽʤ ʩʦʨʪʪʘʨʳ ʘʣʜʳ. ʆʥʳש ʽʰʽʥʜʝ ɔ-ʩᴅʫʣʝʣʝʨʽʥʽש ᴅʩʝʨʽʥʝʥ 

ᴇשʜʝʣʛʝʥ 4500 ʜᴅʥʥʝʥ 43 ʤʫʪʘʥʪ, ʘʣ ʞʳʣʜʘʤ ʥʝʡʪʨʦʥʜʘʨʜʳש ᴅʩʝʨʽʥʝʥ ï 2700 ʜᴅʥʥʝʥ 115 ʤʫʪʘʥʪ 

ʘʣʳʥʜʳ. ʄ1 ʤʫʪʘʥʪʪʳץ ᴇʩʽʤʜʽʢʪʝʨʜʽש ʙʠʽʢʪʽʛʽ, ʤʘʩʘסʳʥʳײ שʟʳʥʜʳסʳ ʤʝʥ ʜᴅʥʜʽʣʽʛʽ ʩʝʢʽʣʜʽ 

ʤʦʨʬʦʣʦʛʠʷʣʳץ ʙʝʣʛʽʣʝʨʽ ʙʦʡʳʥʰʘ ʪװʧʥײʩץʘ ʪװʨʣʝʨʜʝʥ ʘʡʪʘʨʣʳץʪʘʡ ʘʡʳʨʤʘʰʳʣʳסʳ ʙʦʣʜʳ. 

ᴆʩʽʤʜʽʢʪʝʨʜʽש ʙʘʩʳʤ ʙᴇʣʽʛʽ ʘʣʘʩʘ ʙʦʡʣʳʣʳסʳʤʝʥ ʞᴅʥʝ ʝʨʛʝʞʝʡʣʽʣʽʛʽʤʝʥ (40-80 ʩʤ), ʩʦʣ ʩʝʢʽʣʜʽ 

ʤʘʩʘץʪʘʨʳʥʳץ שʳʩץʘʣʳʣʳסʳ ʞᴅʥʝ ײʰʳץ ʜᴅʥʜʽʣʽʛʽʤʝʥ ʝʨʝʢʰʝʣʝʥʜʽ. ɹײʣ ʞʘסʜʘʡ ʦʣʘʨʜʳש ʪײʟʜʳʣʳץ 

ʧʝʥ ץʫʘשʰʳʣʳץץʘ ʥʝʤʝʩʝ ʝʢʽ ʩʪʨʝʩʩʪʽʢ ʬʘʢʪʦʨסʘ ʙʽʨʜʝʡ ʪᴇʟʽʤʜʽ ʤʫʪʘʥʪʪʳץ ʪװʨʣʝʨ ʝʢʝʥʽʥ ʢᴇʨʩʝʪʝʜʽ.  

ʊʽʨʝʢ ʩᴇʟʜʝʨ: ʢװʨʽʰ, ʩʦʨʪ, ʩʝʣʝʢʮʠʷ, ʤʫʪʘʛʝʥʝʟ, ʛʘʤʤʘ-ʩᴅʫʣʝʣʝʨʽ, ʞʳʣʜʘʤ ʥʝʡʪʨʦʥʜʘʨ, 

ʪײʟʜʳʣʳײץ ,ץʨסʘץʰʳʣʳץ, ʪᴇʟʽʤʜʽʣʽʢ 
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Annotation. The article presents the results of studies on the impact of ɔ-rays and fast neutrons 

on various varieties of rice, in order to obtain mutant forms resistant to salinity (NaCl) and drought 

factors (sorbitol), which will be used as initial forms in synthetic breeding in creation of varieties adapted 

to the stressful soil and climatic conditions of the Kazakhstan Aral Sea region. The average lethal doses 

(LD50) of ɔ-rays and fast neutrons and the average lethal concentrations of NaCl and sorbitol have been 

established, where the mutagenic effect of ionizing radiation and the resistance of rice plants to salinity 

and drought factors are most clearly manifested. A varietal difference in the effect of ionizing radiation 

and stress factors on the number of induced resistant mutant forms has been established. The largest 

number of mutant forms was obtained from the local variety Syr Suluy, followed by the Leader and 

AyKerim varieties. Of these, the number of mutants obtained from exposure to ɔ-rays was 43 pcs out of 

4500 grains, and from the impact of fast neutrons - 115 pcs out of 2700 grains. M1 mutant plants 

significantly differ from the original forms in terms of morphological featuresðplant height, panicle 

length, and grain content. Most of the plants are short and dwarf (40-80 cm) and have short and highly 

barren panicles, indicating that they are mutants resistant to salinity, drought, or both. 

Keywords: rice, variety, breeding, mutagenesis, gamma rays, fast neutrons, salinity, drought, 

tolerance 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʨʪʦʠʩʧʳʪʘʥʠʷ 

ʘʬʨʠʢʘʥʩʢʦʛʦ ʧʨʦʩʘ ʟʘʨʫʙʝʞʥʦʡ ʩʝʣʝʢʮʠʠ, ʚʳʜʝʣʝʥʳ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʝ ʛʝʥʦʪʠʧʳ, ʦʙʣʘʜʘʶʱʠʝ 

ʢʦʤʧʣʝʢʩʦʤ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʮʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʧʨʘʢʪʠʯʝʩʢʠʡ ʠʥʪʝʨʝʩ ʜʣʷ 

ʩʝʣʝʢʮʠʠ ʥʦʚʳʭ ʚʳʩʦʢʦʫʨʦʞʘʡʥʳʭ ʩʦʨʪʦʚ ʠ ʛʠʙʨʠʜʦʚ, ʫʩʪʦʡʯʠʚʳʭ ʢ ʞʝʩʪʢʠʤ ʫʩʣʦʚʠʷʤ 

ʚʦʟʜʝʣʳʚʘʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʢ ʩʦʣʝʚʦʤʫ ʩʪʨʝʩʩʫ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʣʘʙʦʨʘʪʦʨʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ 

ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʪʝʤ, ʯʪʦ ʩʦʨʪʘ, ʚʳʜʝʣʠʚʰʠʝʩʷ ʚ ʨʘʥʥʝʤ ʦʥʪʦʛʝʥʝʟʝ, ʦʙʝʩʧʝʯʠʚʘʣʠ ʚʳʩʦʢʫʶ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʚ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ. ɺʳʜʝʣʝʥʳ ʩʦʨʪʦʦʙʨʘʟʮʳ, ʦʙʣʘʜʘʶʱʠʝ ʚʳʩʦʢʦʡ 

ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʟʘʩʦʣʝʥʠʶ, ʧʨʝʚʳʰʘʶʱʠʝ ʩʪʘʥʜʘʨʪ ʍʘʰʘʢʠ1 ʧʦ ʠʥʜʝʢʩʫ ʩʦʣʝʚʳʥʦʩʣʠʚʦʩʪʠ ʥʘ 

10-20 %: WRai POP, IP13150, GB 8735, Sudan POP III, IP19586, JBV 3, HHVBC Tall, Sudan POP I, 

IP 22269, JBV 2, Rai 171, EMSHBC, ICMS 7704. ɼʘʥʥʳʝ ʩʦʨʪʦʦʙʨʘʟʮʳ ʚ ʫʩʣʦʚʠʷʭ ʧʦʣʝʚʦʛʦ ʦʧʳʪʘ 

ʩʦʭʨʘʥʠʚ ʚʳʩʦʢʫʶ ʚʩʭʦʞʝʩʪʴ, ʚʳʞʠʚʘʝʤʦʩʪʴ ʠ ʩʦʭʨʘʥʥʦʩʪʴ ʨʘʩʪʝʥʠʡ ʦʪʣʠʯʠʣʠʩʴ ʚʳʩʦʢʦʡ 

ʫʨʦʞʘʡʥʦʩʪʴʶ ʟʝʣʝʥʦʡ ʤʘʩʩʳ, ʧʨʝʚʳʩʠʚ ʩʪʘʥʜʘʨʪ ʍʘʰʘʢʠ1 ʥʘ 0,1-8,4 ʪ/ʛʘ. ʂʦʨʨʝʣʷʮʠʦʥʥʳʡ 

ʘʥʘʣʠʟ  ʦʩʥʦʚʥʳʭ ʠ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʚʝʣʠʯʠʥ ʚ ʫʩʣʦʚʠʷʭ 2,0 % ʭʣʦʨʠʜʥʦʛʦ ʟʘʩʦʣʝʥʠʷ ʧʦʢʘʟʘʣ, ʯʪʦ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʨʦʨʘʩʪʘʥʠʷ, ʦʙʱʘʷ ʤʘʩʩʘ 14-ʩʫʪʦʯʥʳʭ ʧʨʦʨʦʩʪʢʦʚ ʠ ʜʣʠʥʘ ʟʘʨʦʜʳʰʝʚʳʭ 

ʢʦʨʝʰʢʦʚ ʠʤʝʣʠ ʩʨʝʜʥʶʶ ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʢʦʨʨʝʣʷʮʠʶ ʩ ʟʝʣʝʥʦʡ ʤʘʩʩʦʡ ʠ ʤʘʩʩʦʡ ʟʝʨʥʘ ʩ 

ʤʝʪʝʣʢʠ.  ɼʘʥʥʳʝ ʧʨʠʟʥʘʢʠ ʨʝʢʦʤʝʥʜʫʶʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʧʨʘʢʪʠʯʝʩʢʦʡ ʩʝʣʝʢʮʠʠ ʧʨʠ ʦʮʝʥʢʝ 

ʦʙʰʠʨʥʦʛʦ ʥʘʙʦʨʘ ʩʝʣʝʢʮʠʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʘʬʨʠʢʘʥʩʢʦʛʦ ʧʨʦʩʦ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʬʨʠʢʘʥʩʢʦʝ ʧʨʦʩʦ, ʩʦʨʪʦʠʩʧʳʪʘʥʠʝ, ʩʝʣʝʢʮʠʷ, ʠʩʭʦʜʥʳʡ ʤʘʪʝʨʠʘʣ, 

ʩʦʣʝʫʩʪʦʡʯʠʚʦʩʪʴ, ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʦʩʪʴ. 

 

ɺʚʝʜʝʥʠʝ. ɸʬʨʠʢʘʥʩʢʦʝ ʧʨʦʩʦ (Pennisetum glaucum (L.) R. Br.) ï ʚʘʞʥʘʷ 

ʧʨʦʜʦʚʦʣʴʩ-ʪʚʝʥʥʘʷ ʠ ʢʦʨʤʦʚʘʷ ʢʫʣʴʪʫʨʘ ʚ ʟʘʩʫʰʣʠʚʳʭ ʠ ʧʦʣʫʟʘʩʫʰʣʠʚʳʭ ʪʨʦʧʠʢʘʭ ɸʟʠʠ 

ʠ ɸʬʨʠʢʠ. ʆʥ ʩʣʫʞʠʪ ʦʩʥʦʚʥʳʤ ʟʣʘʢʦʤ ʠ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʠʩʪʦʯʥʠʢʦʤ 

ʵʥʝʨʛʠʠ ʠ ʧʠʪʘʪʝʣʴʥʳʭ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʜʣʷ ʙʦʣʝʝ ʯʝʤ 90 ʤʠʣʣʠʦʥʦʚ ʯʝʣʦʚʝʢ, ʞʠʚʫʱʠʭ ʚ 

ʟʘʩʫʰʣʠʚʳʭ ʠ ʧʦʣʫʟʘʩʫʰʣʠʚʳʭ ʨʝʛʠʦʥʘʭ. ɸʬʨʠʢʘʥʩʢʦʝ ʧʨʦʩʦ ʙʳʣʦ ʦʜʦʤʘʰʥʝʥʦ ʚ 

ʨʝʛʠʦʥʝ ʢ ʶʛʫ ʦʪ ʉʘʭʘʨʳ ʚ ɿʘʧʘʜʥʦʡ ʠ ʎʝʥʪʨʘʣʴʥʦʡ ɸʬʨʠʢʝ, ʘ ʟʘʪʝʤ ʤʠʛʨʠʨʦʚʘʣʦ ʚ 

ʚʦʩʪʦʯʥʫʶ ɸʬʨʠʢʫ, ʧʦʣʫʟʘʩʫʰʣʠʚʳʝ ʨʝʛʠʦʥʳ ʖʞʥʦʡ ɸʟʠʠ ʠ ʜʨʫʛʠʝ ʯʘʩʪʠ ʤʠʨʘ. 

ICRISAT (ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʢʫʣʴʪʫʨ ʜʣʷ ʧʦʣʫʟʘʩʫʰʣʠʚʳʭ ʪʨʦʧʠʢʦʚ) ʭʨʘʥʠʪ ʢʨʫʧʥʝʡʰʫʶ ʚ ʤʠʨʝ ʢʦʣʣʝʢʮʠʶ ʠʟ 22 888 

ʦʙʨʘʟʮʦʚ ʛʝʨʤʦʧʣʘʟʤʳ ʧʨʦʩʘ ʠʟ 51 ʩʪʨʘʥʳ, ʚʢʣʶʯʘʷ 6610 ʦʙʨʘʟʮʦʚ ʠʟ ʀʥʜʠʠ [1] ʠ 13 185 

ʦʙʨʘʟʮʦʚ ʠʟ ɸʬʨʠʢʠ [2].  

ʀʥʜʠʷ ʠ ɸʬʨʠʢʘ ʚʤʝʩʪʝ ʩʦʩʪʘʚʣʷʶʪ ʦʢʦʣʦ 98% ʤʠʨʦʚʦʛʦ ʚʳʨʘʱʠʚʘʥʠʷ ʧʨʦʩʘ. 

ɺʳʨʘʱʠʚʘʥʠʝ ʘʬʨʠʢʘʥʩʢʦʛʦ ʧʨʦʩʘ (~ 22 ʤʣʥ ʛʘ) ʚ ʦʩʥʦʚʥʦʤ ʦʩʥʦʚʘʥʦ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʩʦʨʪʦʚ ʩ ʦʪʢʨʳʪʳʤ ʦʧʳʣʝʥʠʝʤ (OPV), ʤʝʩʪʥʳʭ ʩʦʨʪʦʚ ʠ ʫʣʫʯʰʝʥʥʳʭ ʧʦʧʫʣʷʮʠʡ. 
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ʇʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʚ ʀʥʜʠʠ ʛʠʙʨʠʜʳ ʟʘʥʠʤʘʶʪ ʦʢʦʣʦ 70% (~ 5 ʤʣʥ ʛʘ) ʧʦʩʝʚʥʳʭ 

ʧʣʦʱʘʜʝʡ ʘʬʨʠʢʘʥʩʢʦʛʦ ʧʨʦʩʘ; ʦʩʪʘʣʴʥʳʝ (~2,5 ʤʣʥ ʛʘ) ʥʘʭʦʜʷʪʩʷ ʧʦʜ ʆʇɺ ʠʣʠ 

ʩʪʘʨʦʜʘʚʥʠʤʠ ʩʦʨʪʘʤʠ [3].  

ʋʨʦʞʘʡʥʦʩʪʴ ʘʬʨʠʢʘʥʩʢʦʛʦ ʧʨʦʩʘ ʚ ʀʥʜʠʠ ʫʚʝʣʠʯʠʚʘʣʘʩʴ ʩʦ ʩʢʦʨʦʩʪʴʶ 3,0% ʚ ʛʦʜ 

ʚ ʪʝʯʝʥʠʝ 1990ï2017 ʛ.ʛ. ʟʘ ʩʯʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʛʝʪʝʨʦʟʠʩʘ ʧʫʪʝʤ ʛʠʙʨʠʜʥʦʛʦ ʨʘʟʚʠʪʠʷ[4]. 

ʅʘʧʨʦʪʠʚ, ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʥʘ ʘʬʨʠʢʘʥʩʢʦʤ ʢʦʥʪʠʥʝʥʪʝ ʩʫʱʝʩʪʚʝʥʥʦ ʥʝ ʠʟʤʝʥʠʣʘʩʴ ʟʘ 

ʧʦʩʣʝʜʥʠʝ ʪʨʠ ʜʝʩʷʪʠʣʝʪʠʷ ʩ 1988 ʛ. (691 ʢʛ/ʛʘ) ʧʦ 2018 ʛ. (718 ʢʛ/ʛʘ, ʭʦʪʷ ʧʣʦʱʘʜʴ 

ʫʚʝʣʠʯʠʣʘʩʴ ʩ 15,8 ʜʦ 22,1 ʤʣʥ ʛʘ [5]. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʥʠʝ ʥʦʚʳʭ ʩʝʨʠʡ 

ʚʳʩʦʢʦʫʨʦʞʘʡʥʳʭ ʩʦʨʪʦʚ ʩ ʧʨʠʚʣʝʯʝʥʠʝʤ ʥʝʜʦʠʩʧʦʣʴʟʫʝʤʦʛʦ ʛʝʥʝʪʠʯʝʩʢʦʛʦ 

ʨʘʟʥʦʦʙʨʘʟʠʷ. 

ʉʝʣʝʢʮʠʷ ʘʬʨʠʢʘʥʩʢʦʛʦ ʧʨʦʩʘ ʚ ʀʥʜʠʠ ʚ 1930-ʭ ʛʦʜʘʭ ʥʘʯʘʣʘʩʴ ʩ ʨʘʟʨʘʙʦʪʢʠ OPV 

ʠʟ ʘʜʘʧʪʠʨʦʚʘʥʥʦʛʦ ʢ ʤʝʩʪʥʳʤ ʫʩʣʦʚʠʷʤ ʤʘʪʝʨʠʘʣʘ ʧʫʪʝʤ ʤʘʩʩʦʚʦʛʦ ʦʪʙʦʨʘ ʠ ʧʦʣʫʯʝʥʠʷ 

ʧʦʪʦʤʩʪʚʘ .ʦʮʝʥʢʘ. ʅʦ ʦʥʠ ʦʙʝʩʧʝʯʠʣʠ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʫʣʫʯʰʝʥʠʝ ʫʨʦʚʥʷ ʫʨʦʞʘʡʥʦʩʪʠ. 

ʇʦʟʞʝ, ʩ ʩʦʟʜʘʥʠʝʤ ICRISAT ʚ 1970-ʭ ʛʦʜʘʭ, ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʥʝʢʦʪʦʨʳʝ ʚʳʩʦʢʦʧʨʦʜʫʢ-

ʪʠʚʥʳʝ ʆʇɺ ʧʦʩʣʝ ʨʘʟʣʠʯʥʳʭ ʧʨʦʛʨʘʤʤ ʫʣʫʯʰʝʥʠʷ ʧʦʧʫʣʷʮʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʘʟʠʘʪʩʢʠʭ ʠ ʘʬʨʠʢʘʥʩʢʠʭ ʟʘʨʦʜʳʰʝʚʳʭ ʧʣʘʟʤ. ʕʪʦ ʪʘʢʞʝ ʧʨʠʚʦʜʠʪ ʢ 

ʨʘʟʨʘʙʦʪʢʝ ʥʝʩʢʦʣʴʢʠʭ ʢʦʤʧʦʟʠʪʦʚ ʥʘ ʦʩʥʦʚʝ ʧʨʠʟʥʘʢʦʚ [ʥʘʧʨʠʤʝʨ, ʨʘʥʥʠʡ ʢʦʤʧʦʟʠʪ 

(EC), ʩʨʝʜʥʠʡ ʢʦʤʧʦʟʠʪ (MC), ʧʦʟʜʥʠʡ ʢʦʤʧʦʟʠʪ (LC), ʫʩʪʦʡʯʠʚʳʡ ʢ ʛʦʣʦʚʥʝ ʢʦʤʧʦʟʠʪ 

(SRC), ʚʳʩʦʢʦʢʫʩʪʷʱʠʡ ʢʦʤʧʦʟʠʪ (HTC), ʟʘʩʝʷʥʥʳʡ ʢʦʤʧʦʟʠʪ (BSC), ʢʘʨʣʠʢʦʚʳʡ 

ʢʦʤʧʦʟʠʪ (DC), ʢʦʤʧʦʟʠʪ ʩ ʙʦʣʴʰʠʤ ʦʙʲʝʤʦʤ ʛʦʣʦʚʳ (HHVC) ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ] ʜʣʷ 

ʧʦʜʜʝʨʞʢʠ ʧʨʦʛʨʘʤʤ ʩʝʣʝʢʮʠʠ. ʅʝʩʢʦʣʴʢʦ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ OPV, ʪʘʢʠʭ ʢʘʢ WC-C75, 

ICMV 221, ICTP 8203, HC 4, Raj 171, JBV 2 ʠ JBV 3, HC 20, RCB 2, CZP 9802 ʠ Pusa 266 

ʙʳʣʠ ʩʦʟʜʘʥʳ ʧʫʪʝʤ ʨʝʢʫʨʨʝʥʪʥʦʛʦ ʦʪʙʦʨʘ [6].  

ʇʨʝʜʳʜʫʱʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʟʥʦʦʙʨʘʟʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʟʘʨʦʜʳʰʝ-

ʚʳʭ ʧʣʘʟʤ ʧʦʢʘʟʘʣʠ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʮʝʥʥʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʨʘʟʣʠʯʥʳʭ ʘʛʨʦʥʦʤʠʯʝʩʢʠʭ 

ʧʨʠʟʥʘʢʦʚ, ʩʪʨʝʩʩʦʫʩʪʦʡʯʠʚʦʩʪʠ ʠ ʧʠʱʝʚʳʭ ʩʚʦʡʩʪʚ ʚ ʘʬʨʠʢʘʥʩʢʠʭ ʧʦʧʫʣʷʮʠʷʭ [7-11], ʠ ʚ 

ʘʟʠʘʪʩʢʠʭ ʛʝʨʤʦʧʣʘʟʤʘʭ [1,12,13], ʘ ʪʘʢʞʝ ʚ ʦʙʨʘʟʮʘʭ, ʚʳʚʝʜʝʥʥʳʭ ICRISAT [14,15]. ɺ 

ʵʪʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʧʦʜʯʝʨʢʠʚʘʝʪʩʷ, ʯʪʦ ʬʝʥʦʪʠʧʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʷʚʣʷʝʪʩʷ ʧʝʨʚʳʤ 

ʰʘʛʦʤ ʢ ʦʮʝʥʢʝ, ʦʧʠʩʘʥʠʶ ʠ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʢʦʣʣʝʢʮʠʡ ʟʘʨʦʜʳʰʝʚʦʡ ʧʣʘʟʤʳ ʜʣʷ 

ʨʘʩʰʠʨʝʥʠʷ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʩʝʣʝʢʮʠʠ ʘʬʨʠʢʘʥʩʢʦʛʦ ʧʨʦʩʘ. ʅʘʩʪʦʷʱʝʝ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʩʠʩʪʝʤʘʪʠʯʝʩʢʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʘʟʠʘʪʩʢʠʝ ʠ ʘʬʨʠʢʘʥʩʢʠʝ ʟʘʨʦʜʳʰʝʚʳʝ 

ʧʣʘʟʤʳ, ʚʳʚʝʜʝʥʥʳʝ/ʧʨʦʠʩʭʦʜʷʱʠʝ ʚ ɸʟʠʠ ʠ ɸʬʨʠʢʝ ʟʘ ʧʦʩʣʝʜʥʠʝ 40 ʣʝʪ, ʠ 

ʜʦʢʫʤʝʥʪʠʨʫʝʪ ʠʭ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʪʝʢʫʱʠʭ ʧʨʦʛʨʘʤʤʘʭ 

ʩʝʣʝʢʮʠʠ ʘʬʨʠʢʘʥʩʢʦʛʦ ʧʨʦʩʘ. 

ɺ ʧʦʩʣʝʜʥʝʝ ʜʝʩʷʪʠʣʝʪʠʝ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʘʬʨʠʢʘʥʩʢʦʝ ʧʨʦʩʦ ʚʚʝʜʝʥʦ ʚ ʢʫʣʴʪʫʨʫ 

ʢʘʢ ʥʦʚʦʝ ʢʦʨʤʦʚʦʝ ʨʘʩʪʝʥʠʝ, ʢʦʪʦʨʦʝ ʚʦʟʜʝʣʳʚʘʝʪʩʷ ʥʘ ʩʝʥʦ, ʩʠʣʦʩ, ʜʣʷ ʟʝʣʝʥʦʛʦ ʢʦʨʤʘ ʠ 

ʜʣʷ ʚʳʧʘʩʘ ʩʢʦʪʘ. ɺʘʞʥʳʤʠ ʙʠʦʣʦʛʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ ʘʬʨʠʢʘʥʩʢʦʛʦ ʧʨʦʩʘ ʷʚʣʷʶʪʩʷ 

ʚʳʩʦʢʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ, ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʙʦʣʝʟʥʷʤ, ʚʳʩʦʢʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ʨʘʟʤʥʦʞʝʥʠʷ, ʘ 

ʪʘʢʞʝ ʚʳʩʦʢʠʝ ʢʦʨʤʦʚʳʝ ʠ ʧʠʱʝʚʳʝ ʜʦʩʪʦʠʥʩʪʚʘ ʟʝʨʥʘ. ʆʥʦ ʤʝʥʴʰʝ ʜʨʫʛʠʭ ʢʫʣʴʪʫʨ 

ʩʪʨʘʜʘʝʪ ʦʪ ʩʫʭʦʚʝʝʚ ʠ ʣʫʯʰʝ ʧʝʨʝʥʦʩʠʪ ʧʦʯʚʝʥʥʫʶ ʠ ʚʦʟʜʫʰʥʫʶ ʟʘʩʫʭʫ [16-19]. 

ʐʠʨʦʢʦʤʘʩʰʪʘʙʥʘʷ ʩʝʣʝʢʮʠʦʥʥʘʷ ʨʘʙʦʪʘ ʧʦ ʘʬʨʠʢʘʥʩʢʦʤʫ ʧʨʦʩʦ ʚ ʈʝʩʧʫʙʣʠʢʝ 

ʂʘʟʘʭʩʪʘʥ ʚʝʜʝʪʩʷ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ ʂʘʟʘʭʩʢʦʛʦ ʅʀʀ ʟʝʤʣʝʜʝʣʠʷ ʠ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ, 

ɸʢʪʶʙʠʥʩʢʦʡ ʉʍʆʉ, ʘ ʪʘʢʞʝ ʂʘʟʘʭʩʢʠʤ ʅʀʀ ʨʠʩʦʚʦʜʩʪʚʘ ʠʤʝʥʠ ʀ.ɾʘʭʘʝʚʘ. ʆʪʣʠʯʠʝʤ 

ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʥʘʧʨʘʚʣʝʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʩʚʷʟʘʥʥʦʛʦ ʩ ʨʝʟʢʠʤ ʦʪʣʠʯʠʝʤ 

ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʂʳʟʳʣʦʨʜʠʥʩʢʦʡ ʦʙʣʘʩʪʠ ʦʪ ʜʨʫʛʠʭ ʨʝʛʠʦʥʦʚ 

ʂʘʟʘʭʩʪʘʥʘ ï ʵʪʦ ʟʘʩʦʣʝʥʠʝ ʠ ʘʪʤʦʩʬʝʨʥʘʷ ʟʘʩʫʭʘ. ʂ ʜʨʫʛʠʤ ʦʩʦʙʝʥʥʦʩʪʷʤ ʦʪʥʦʩʷʪʩʷ 

ʢʦʣʠʯʝʩʪʚʦ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ, ʨʘʩʩʦʚʳʡ ʩʦʩʪʘʚ ʧʘʪʦʛʝʥʦʚ, ʩʨʦʢʠ ʩʦʟʨʝʚʘʥʠʷ, 

ʫʨʦʞʘʡʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ ʩʦʟʜʘʚʘʝʤʳʭ ʩʦʨʪʦʚ.  

ɺ ʨʘʙʦʪʘʭ ʤʥʦʛʠʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʦʪʤʝʯʘʝʪʩʷ ʥʝʦʜʠʥʘʢʦʚʘʷ ʠʟʤʝʥʯʠʚʦʩʪʴ 

ʨʘʟʣʠʯʥʳʭ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ ʦʪ ʫʩʣʦʚʠʡ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʛʜʝ ʫʢʘʟʳʚʘʝʪʩʷ ʥʘ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʟʫʯʝʥʠʷ ʠʭ ʚ ʢʦʥʢʨʝʪʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ, ʚ ʢʦʪʦʨʳʭ ʧʨʦʚʦʜʠʪʩʷ 

ʩʝʣʝʢʮʠʦʥʥʘʷ ʨʘʙʦʪʘ. ʇʦʵʪʦʤʫ ʩʢʨʠʥʠʥʛ ʥʦʚʦʛʦ ʩʝʣʝʢʮʠʦʥʥʦʛʦ ʤʘʪʝʨʠʣʘ ʘʬʨʠʢʘʥʩʢʦʛʦ 



68 

 

ʧʨʦʩʘ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʧʣʘʩʪʠʯʥʦʩʪʠ ʠ ʩʪʘʙʠʣʴʥʦʩʪʠ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʮʝʥʥʳʭ 

ʧʨʠʟʥʘʢʦʚ ʥʘ ʝʩʪʝʩʪʚʝʥʥʦʤ ʬʦʥʝ ʥʘʰʝʛʦ ʨʝʛʠʦʥʘ ʙʫʜʝʪ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ, ʯʝʤ ʚ 

ʠʩʢʫʩʩʪʚʝʥʥʦ ʩʦʟʜʘʚʘʝʤʳʭ ʫʩʣʦʚʠʷʭ. ʈʝʟʫʣʴʪʘʪʳ ʪʘʢʦʛʦ ʨʦʜʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʟʚʦʣʷʪ 

ʫʩʠʣʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʝʢʪʦʚ ʧʦ ʛʝʥʝʪʠʢʝ ʠ ʩʝʣʝʢʮʠʠ ʘʬʨʠʢʘʥʩʢʦʛʦ ʧʨʦʩʘ ʚ 

ʂʘʟʘʭʩʪʘʥʝ. 

ʆʙʟʦʨ ʣʠʪʝʨʘʪʫʨʳ ʧʦʢʘʟʘʣ, ʯʪʦ ʚ ʨʘʙʦʪʘʭ ʤʥʦʛʠʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʦʪʤʝʯʘʝʪʩʷ 

ʥʝʦʜʠʥʘʢʦʚʘʷ ʠʟʤʝʥʯʠʚʦʩʪʴ ʨʘʟʣʠʯʥʳʭ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ ʦʪ ʫʩʣʦʚʠʡ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʛʜʝ ʫʢʘʟʳʚʘʝʪʩʷ ʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʟʫʯʝʥʠʷ ʠʭ ʚ ʢʦʥʢʨʝʪʥʳʭ 

ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ, ʚ ʢʦʪʦʨʳʭ ʧʨʦʚʦʜʠʪʩʷ ʩʝʣʝʢʮʠʦʥʥʘʷ ʨʘʙʦʪʘ. ʇʨʦʙʣʝʤʘ 

ʩʪʘʙʠʣʴʥʦʛʦ ʨʦʩʪʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʟʝʨʥʘ, ʦʩʦʙʝʥʥʦ ʚ ʟʦʥʘʭ ʨʠʩʢʦʚʘʥʥʦʛʦ ʟʝʤʣʝʜʝʣʠʷ ʤʦʞʝʪ 

ʙʳʪʴ ʨʝʰʝʥʘ ʟʘ ʩʯʝʪ ʩʦʟʜʘʥʠʷ ʠ ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʥʝʜʨʝʥʠʷ ʥʦʚʳʭ ʚʳʩʦʢʦʘʜʘʧʪʠʚʥʳʭ 

ʩʝʣʝʢʮʠʦʥʥʳʭ ʩʦʨʪʦʚ. ʈʝʰʝʥʠʝʤ ʜʘʥʥʦʡ ʟʘʜʘʯʠ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʠʥʮʠʧʦʚ ʠ 

ʤʝʪʦʜʦʚ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʝʣʝʢʮʠʠ ʚ ʤʘʩʰʪʘʙʘʭ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ.  

ɺ ʨʘʤʢʘʭ ʧʨʦʛʨʘʤʤʳ ʜʠʚʝʨʩʠʬʠʢʘʮʠʠ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ ʂʳʟʳʣʦʨʜʠʥʩʢʦʡ ʦʙʣʘʩʪʠ, ʚ 

ʫʩʣʦʚʠʷʭ ʤʘʣʦʚʦʜʴʷ ʠ ʚʳʩʦʢʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʩʦʣʝʡ ʚ ʧʘʭʦʪʥʦʤ ʛʦʨʠʟʦʥʪʝ ʧʦʯʚʳ, 

ʨʘʩʰʠʨʝʥʠʝ ʧʣʦʱʘʜʝʡ ʧʦʩʝʚʦʚ ʥʝʪʨʘʜʠʮʠʦʥʥʳʭ ʩʦʣʝʫʩʪʦʡʯʠʚʳʭ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ 

ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʛʣʘʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʧʦʚʳʰʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ 

ʨʝʛʠʦʥʘ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʧʦʜʦʙʨʘʪʴ ʥʘʠʙʦʣʝʝ ʘʜʘʧʪʠʚʥʳʝ ʢʫʣʴʪʫʨʳ ʢ ʩʧʝʮʠʬʠʯʝʩʢʠʤ 

ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ ʂʳʟʳʣʦʨʜʠʥʩʢʦʡ ʦʙʣʘʩʪʠ  ʩʪʘʣʦ ʛʣʘʚʥʦʡ ʟʘʜʘʯʝʡ ʜʣʷ 

ʫʯʝʥʳʭ ʨʝʛʠʦʥʘ. ʉ 2001 ʛʦʜʘ ʙʳʣʠ ʥʘʯʘʪʳ ʨʘʙʦʪʳ ʧʦ ʵʢʦʣʦʛʠʯʝʩʢʦʤʫ ʩʦʨʪʦʠʩʧʳʪʘʥʠʶ 

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

ʨʠʩʦʚʦʛʦ ʩʝʚʦʦʙʦʨʦʪʘ. ɺ ʪʦʤ ʯʠʩʣʝ, ʚʧʝʨʚʳʝ ʧʨʦʚʝʜʝʥʦ ʠʟʫʯʝʥʠʝ ʥʦʚʦʡ ʢʫʣʴʪʫʨʳ ʜʣʷ 

ʦʙʣʘʩʪʠ ï ʘʬʨʠʢʘʥʩʢʦʝ ʧʨʦʩʘ, ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʠ ʩʦʪʨʫʜʥʠʯʝʩʪʚʝ ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤ 

ʮʝʥʪʨʦʤ ʀʂɸʈɼɸ.  

ɼʘʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʘʬʨʠʢʘʥʩʢʦʝ ʧʨʦʩʦ ʷʚʣʷʝʪʩʷ ʫʩʪʦʡʯʠʚʦʡ 

ʢʫʣʴʪʫʨʦʡ ʢ ʟʘʩʦʣʝʥʠʶ ʧʦʯʚʳ. ɺʥʝʩʝʥʠʝ ʘʟʦʪʥʦ-ʬʦʩʬʦʨʥʳʭ ʫʜʦʙʨʝʥʠʡ ʧʦʚʳʰʘʣʦ 

ʚʩʭʦʞʝʩʪʴ ʩʝʤʷʥ ʥʘ 2,1-2,4%, ʚʳʞʠʚʘʝʤʦʩʪʴ ʨʘʩʪʝʥʠʡ ʥʘ 4,9-7,1%, ʯʪʦ ʧʦʟʚʦʣʠʣʦ 

ʧʦʣʫʯʝʥʠʷ ʧʨʠʙʘʚʢʠ ʫʨʦʞʘʷ ʟʝʣʝʥʦʡ ʤʘʩʩʳ ʚ ʧʨʝʜʝʣʘʭ 7,5-13,7 ʪ/ʛʘ. ʀʟʫʯʘʝʤʘʷ ʢʫʣʴʪʫʨʘ 

ʦʪʣʠʯʘʣʘʩʴ ʚʳʩʦʢʦʡ ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʦʩʪʴʶ, ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦʡ ʫʨʦʞʘʡʥʦʩʪʠ 

ʟʝʣʝʥʦʡ ʤʘʩʩʳ 30,2-34,5 ʪ/ʛʘ ʜʦʩʪʘʪʦʯʥʦ ʙʳʣʦ ʧʨʦʚʝʜʝʥʠʝ ʦʜʥʦʛʦ ʧʦʣʠʚʘ ʟʘ ʚʝʛʝʪʘʮʠʶ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʦʙʲʝʢʪʦʤ ʚʳʰʝʫʢʘʟʘʥʥʳʭ ʥʘʫʯʥʳʭ ʨʘʙʦʪ ʙʳʣ ʩʦʨʪ ʘʬʨʠʢʘʥʩʢʦʛʦ 

ʧʨʦʩʘ  ʫʟʙʝʢʩʢʦʡ ʩʝʣʝʢʮʠʠ ʍʘʰʘʢʠ 1. ʂʘʢ ʠʟʚʝʩʪʥʦ, ʩʫʱʝʩʪʚʫʝʪ ʜʠʬʬʝʨʝʥʮʠʘʮʠʷ ʧʦ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʩʪʨʝʩʩʦʚʳʤ ʬʘʢʪʦʨʘʤ ʠ ʚ ʨʘʟʨʝʟʝ ʩʦʨʪʦʚ ʦʪʜʝʣʴʥʦ ʚʟʷʪʦʡ ʢʫʣʴʪʫʨʳ. 

ʇʦʵʪʦʤʫ, ʫʯʠʪʳʚʘʷ ʠʥʪʝʨʝʩ ʠ ʦʛʨʦʤʥʳʡ ʩʧʨʦʩ ʦʪ ʩʝʣʴʭʦʟʪʦʚʘʨʦʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʮʝʣʴʶ 

ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʠʣʦʩʴ ʨʘʩʰʠʨʝʥʠʝ ʘʩʩʦʨʪʠʤʝʥʪʘ ʩʦʨʪʦʚ ʘʬʨʠʢʘʥʩʢʦʛʦ ʧʨʦʩʘ 

ʧʫʪʝʤ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʨʪʦʠʩʧʳʪʘʥʠʷ. 

ʄʘʪʝʨʠʘʣ, ʤʝʪʦʜʳ ʠ ʫʩʣʦʚʠʷ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ.  ʆʙʲʝʢʪʦʤ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʶʪʩʷ 17 ʩʦʨʪʦʦʙʨʘʟʮʦʚ ʘʬʨʠʢʘʥʩʢʦʛʦ ʧʨʦʩʦ ʟʘʨʫʙʝʞʥʦʡ ʩʝʣʝʢʮʠʠ. 

ʌʝʥʦʣʦʛʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ ʠ ʙʠʦʤʝʪʨʠʯʝʩʢʠʡ ʘʥʘʣʠʟ, ʩʦʛʣʘʩʥʦ ʤʝʪʦʜʠʢʠ  ɺʀʈ [20,21]. 

ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʫʨʦʞʘʡʥʳʭ ʜʘʥʥʳʭ ʧʦ  ɹ.ɸ. ɼʦʩʧʝʭʦʚʫ [22]. ʅʘʯʘʣʦʤ ʬʘʟʳ 

ʚʝʛʝʪʘʮʠʠ ʩʯʠʪʘʝʪʩʷ ʜʘʪʘ, ʥʘ ʢʦʪʦʨʫʶ 10% ʨʘʩʪʝʥʠʡ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʝʡ, ʧʦʣʥʦʡ ï ʧʨʠ 

ʧʦʷʚʣʝʥʠʠ ʝʝ ʫ 75% ʨʘʩʪʝʥʠʡ. ʆʮʝʥʢʘ ʫʩʪʦʡʯʠʚʦʩʪʠ ʩʦʨʪʦʦʙʨʘʟʮʦʚ ʢ ʩʢʨʳʪʦʩʪʝʙʝʣʴʥʳʤ 

ʚʨʝʜʠʪʝʣʷʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʠʟʫʘʣʴʥʦ ʧʦ ʰʢʘʣʝ [23]. 

ɺ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ ʜʠʘʛʥʦʩʪʠʢʘ ʩʦʣʝʫʩʪʦʡʯʠʚʦʩʪʠ ʧʨʦʚʦʜʠʪʩʷ 

ʧʨʦʨʘʱʠʚʘʥʠʝʤ ʩʝʤʷʥ ʚ ʯʘʰʢʘʭ ʇʝʪʨʠ ʚ ʩʦʣʝʚʳʭ ʨʘʩʪʚʦʨʘʭ NaCl ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 24Ñ2 
0ʉ. ɺ ʢʘʯʝʩʪʚʝ ʩʦʨʪʘ-ʢʦʥʪʨʦʣʷ ʠʩʧʦʣʴʟʦʚʘʣʠ ʨʘʡʦʥʠʨʦʚʘʥʥʳʡ ʚ ʫʩʣʦʚʠʷʭ ʨʠʩʦʚʦʛʦ 

ʩʝʚʦʦʙʦʨʦʪʘ ʩʦʣʝʫʩʪʦʡʯʠʚʳʡ ʩʦʨʪ ʍʘʰʘʢʠ 1. ʇʦʚʪʦʨʥʦʩʪʴ ʪʨʝʭʢʨʘʪʥʘʷ. ɺ ʢʘʞʜʫʶ ʯʘʰʢʫ 

ʨʘʩʢʣʘʜʳʚʘʶʪ ʧʦ 50 ʦʪʢʘʣʠʙʨʦʚʘʥʥʳʭ ʩʝʤʷʥ. ʈʘʩʪʝʥʠʷ, ʚʳʨʘʱʝʥʥʳʝ ʜʦ ʜʚʫʭʥʝʜʝʣʴʥʦʛʦ 

ʚʦʟʨʘʩʪʘ, ʧʦʩʪʫʧʘʶʪ ʥʘ ʘʥʘʣʠʟ: ʦʪʙʦʨ 10-ʪʠ ʥʘʠʙʦʣʝʝ ʚʳʨʘʚʥʝʥʥʳʭ ʨʘʩʪʝʥʠʡ, ʦʧʨʝʜʝʣʝʥʠʝ 

ʜʣʠʥʳ ʧʨʦʨʦʩʪʢʦʚ, ʜʣʠʥʳ ʢʦʨʥʷ, ʧʣʦʱʘʜʠ ʣʠʩʪʴʝʚ, ʤʘʩʩʳ ʣʠʩʪʴʝʚ, ʢʦʨʥʝʡ ʠ ʨʷʜ ʜʨʫʛʠʭ 

ʧʨʦʠʟʚʦʜʥʳʭ ʚʝʣʠʯʠʥ (ʧʦʚʝʨʭʥʦʩʪʥʘʷ ʧʣʦʪʥʦʩʪʴ ʣʠʩʪʴʝʚ, ʦʪʥʦʰʝʥʠʝ ʥʘʜʟʝʤʥʦʡ ʤʘʩʩʳ ʢ 

ʤʘʩʩʝ ʢʦʨʥʝʡ), ʦʧʨʝʜʝʣʝʥʠʝ ʚʦʜʦʧʦʛʣʦʪʠʪʝʣʴʥʦʡ ʠ ʚʦʜʦʫʜʝʨʞʠʚʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ 
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ʣʠʩʪʴʝʚ ʧʦ ʤʝʪʦʜʠʢʝ ɺʀʈ [24]. ʉʦʣʝʫʩʪʦʡʯʠʚʦʩʪʴ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʪʝʧʝʥʴʶ ʜʝʧʨʝʩʩʠʠ 

ʢʘʞʜʦʛʦ ʘʥʘʣʠʟʠʨʫʝʤʦʛʦ ʧʨʠʟʥʘʢʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʟʥʘʯʝʥʠʡ ʢʦʥʪʨʦʣʴʥʦʛʦ ʚʘʨʠʘʥʪʘ ʦʧʳʪʘ. 

ʀʥʪʝʛʨʠʨʦʚʘʥʥʳʡ ʠʥʜʝʢʩ ʩʦʣʝʚʳʥʦʩʣʠʚʦʩʪʠ (ʀʀʉɺ%) ʚʳʯʠʩʣʷʝʪʩʷ ʢʘʢ ʩʨʝʜʥʠʡ 

ʧʦʢʘʟʘʪʝʣʴ ʧʦ ʚʩʝʤ ʠʟʫʯʝʥʥʳʤ ʧʘʨʘʤʝʪʨʘʤ.ʉʪʝʧʝʥʴ ʚʳʨʘʞʝʥʥʦʩʪʠ  ʧʨʠʟʥʘʢʦʚ  ʩʦʛʣʘʩʥʦ 

ʤʝʪʦʜʠʢʝ UPOV [25]. 

ʉʭʝʤʳ ʦʧʳʪʦʚ: ʕʢʦʣʦʛʠʯʝʩʢʦʝ ʠʩʧʳʪʘʥʠʝ 17 ʥʦʤʝʨʦʚ ʘʬʨʠʢʘʥʩʢʦʛʦ ʧʨʦʩʘ  ʙʫʜʝʪ 

ʧʨʦʚʦʜʠʪʴʩʷ ʥʘ ʜʝʣʷʥʢʘʭ ï 12 ʤ2 (ʜʣʠʥʘ 5,0 ʤ, ʰʠʨʠʥʘ 2,4 ʤ) ʚ ʪʨʝʭʢʨʘʪʥʦʡ ʧʦʚʪʦʨʥʦʩʪʠ, 

ʨʘʟʤʝʱʝʥʠʝ ï ʨʝʥʜʦʤʠʟʠʨʦʚʘʥʥʦʝ. ɹʫʜʝʪ ʧʨʦʚʝʜʝʥʘ ʩʝʣʝʢʮʠʦʥʥʘʷ ʦʮʝʥʢʘ ʠ ʚʳʜʝʣʝʥʳ 

ʦʙʨʘʟʮʳ ʧʦ ʢʦʤʧʣʝʢʩʫ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ, ʩʨʘʚʥʠʚʘʶʪ ʠʭ ʤʝʞʜʫ 

ʩʦʙʦʡ ʠ ʩ ʨʘʡʦʥʠʨʦʚʘʥʥʳʤ ʩʦʨʪʦʤ ʍʘʰʘʢʠ 1. ʇʦʜʝʣʷʥʦʯʥʘʷ ʫʙʦʨʢʘ ʚʩʝʭ ʩʦʨʪʦʦʙʨʘʟʮʦʚ 

ʧʨʦʚʦʜʠʪʩʷ ʚʨʫʯʥʫʶ, ʦʙʤʦʣʦʪ ʥʘ ʩʥʦʧʦʚʦʡ ʤʦʣʦʪʠʣʢʝ ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ 

ʚʝʩʦʚʳʤ ʤʝʪʦʜʦʤ. 

ʋʩʣʦʚʠʷ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ: ʢʣʠʤʘʪ ʂʳʟʳʣʦʨʜʠʥʩʢʦʡ ʦʙʣʘʩʪʠ ʨʝʟʢʦʢʦʥʪʠ-

ʥʝʥʪʘʣʴʥʳʡ, ʞʘʨʢʦʝ ʩʫʭʦʝ ʣʝʪʦ ʠ ʭʦʣʦʜʥʘʷ, ʩ ʥʝʫʩʪʦʡʯʠʚʳʤ ʩʥʝʞʥʳʤ ʧʦʢʨʦʚʦʤ ʟʠʤʘ. 

ʉʨʝʜʥʷʷ ʛʦʜʦʚʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ 9,80ʉ. ʂʣʠʤʘʪ ʦʙʣʘʩʪʠ ʦʯʝʥʴ ʟʘʩʫʰʣʠʚʳʡ. ʉʨʝʜʥʷʷ 

ʛʦʜʦʚʘʷ ʩʫʤʤʘ ʦʩʘʜʢʦʚ ï 129 ʤʤ. ɺ ʦʪʜʝʣʴʥʳʝ ʩʫʭʠʝ ʛʦʜʳ ʠʭ ʤʦʞʝʪ ʚʳʧʘʩʪʴ ʚʩʝʛʦ 40-70 

ʤʤ. ʇʦʯʚʘ ʦʧʳʪʥʦʛʦ ʫʯʘʩʪʢʘ ï  ʣʫʛʦʚʦ-ʙʦʣʦʪʥʘʷ, ʪʠʧʠʯʥʘʷ ʜʣʷ ʨʠʩʦʚʳʭ ʩʝʚʦʦʙʦʨʦʪʦʚ 

ʦʙʣʘʩʪʠ. ʉʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ ï 1,73% ʠ ʚʳʩʦʢʠʤ ʟʥʘʯʝʥʠʝʤ ʧʣʦʪʥʦʛʦ ʦʩʪʘʪʢʘ 1,15%. ʊʠʧ 

ʟʘʩʦʣʝʥʠʷ ï ʩʫʣʴʬʘʪʥʳʡ, ʩʠʣʴʥʦʟʘʩʦʣʝʥʥʳʡ. ʄʝʭʘʥʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ï ʩʨʝʜʥʠʡ ʩʫʛʣʠʥʦʢ.  

ʇʦʯʚʝʥʥʳʝ ʘʥʘʣʠʟʳ ʧʨʦʚʝʜʝʥʳ ʚ ʠʩʧʳʪʘʪʝʣʴʥʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ɸʆ çʅʘʮʠʦʥʘʣʴʥʳʡ ʮʝʥʪʨ 

ʵʢʩʧʝʨʪʠʟʳ ʠ ʩʝʨʪʠʬʠʢʘʮʠʠè ʛ.ʂʳʟʳʣʦʨʜʘ, ʘʪʪʝʩʪʘʪ ʘʢʢʨʝʜʠʪʘʮʠʠ ˉ KZT.T.12.0408, 

04.11.2022 ʛ.  (ʪʘʙʣʠʮʘ 1). 

 
ʊʘʙʣʠʮʘ 1 ï ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʦʯʚʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʫʯʘʩʪʢʘ (ʥʘʫʯʥʦ-
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HCO3 Cl SO4 Ca Mg Na 

 

0-20 

8,1 

ʩʣʘʙʦ-

ʱʝʣʦʯ 

ʥʳʡ 

 

1,15 

0,028 0,058 0,830 0,17 0,02

1 

0,023  

0,896 

ʉʫʣʴʬʘʪ

-ʥʳʡ 

ʩʠʣʴʥʦ 

ʟʘʩʦʣʝʥ 

ʥʳʡ 

0,469 1,858 14,23 8,2 1,25 0,758 

 

20-40 

8,3 

ʩʣʘʙʦ-

ʱʝʣʦʯ 

ʥʳʡ 

 

1,18 

0,031 0,067 0,835 0,18 0,02

4 

0,028  

0,848 

ʉʫʣʴʬʘʪ

-ʥʳʡ 

ʩʠʣʴʥʦ 

ʟʘʩʦʣʝʥ 

ʥʳʡ 

0,342 1,902 15,95 8,41 1,82 0,802 

 

ʄʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʪʝʢʫʱʝʛʦ ʛʦʜʘ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʧʦʚʳʰʝʥʥʳʤʠ 

ʪʝʤʧʝʨʘʪʫʨʘʤʠ ʚ ʩʨʘʚʥʝʥʠʠ ʩʦ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʤʠ ʟʥʘʯʝʥʠʷʤʠ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ  

ʧʦʩʣʝʜʥʠʝ  ʩʪʦʣʝʪʠʷ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠ ʚʦʟʨʘʩʪʘʣʘ ʩʨʝʜʥʷʷ ʛʦʜʦʚʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ï ʦʪ 

7,50ʉ ʜʦ 9,9 0ʉ. ɿʘʩʫʰʣʠʚʦʩʪʴ ï ʦʜʥʘ ʠʟ ʦʪʣʠʯʠʪʝʣʴʥʳʭ ʯʝʨʪ ʢʣʠʤʘʪʘ ʦʙʣʘʩʪʠ. ʆʩʘʜʢʦʚ 

ʚʳʧʘʜʘʝʪ ʦʯʝʥʴ ʤʘʣʦ. ʉʨʝʜʥʝʛʦʜʦʚʦʝ ʢʦʣʠʯʝʩʪʚʦ ʠʭ ʥʝ ʧʨʝʚʳʰʘʝʪ 100-190 ʤʤ ʠ 

ʨʘʩʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʩʝʟʦʥʘʤ ʛʦʜʘ ʥʝʨʘʚʥʦʤʝʨʥʦ: 60% ʚʩʝʭ ʦʩʘʜʢʦʚ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʟʠʤʥʝ-

ʚʝʩʝʥʥʠʡ ʧʝʨʠʦʜ. ɼʣʷ ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ ʦʙʣʘʩʪʠ ʭʘʨʘʢʪʝʨʥʳ ʯʘʩʪʳʝ ʠ ʩʠʣʴʥʳʝ ʚʝʪʨʳ 

ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ. ʉʨʝʜʥʷʷ ʛʦʜʦʚʘʷ ʩʢʦʨʦʩʪʴ ʠʭ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 3,1 ʜʦ 6,0 ʤ/ʩ. 

ɺ ʣʝʪʥʝʝ ʚʨʝʤʷ ʥʘʙʣʶʜʘʶʪʩʷ ʧʳʣʴʥʳʝ ʙʫʨʠ [https://docviewer.yandex.kz/view/898368492]. 

ɿʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʡ 2021-2022 ʛʛ. ʚʳʧʘʣʦ ʚʩʝʛʦ 98 ʤʤ ʦʩʘʜʢʦʚ. ʕʪʘ ʩʫʤʤʘ 

ʩʦʩʪʘʚʣʷʝʪ 54,25% ʦʪ ʥʦʨʤʳ.  ɺ ʮʝʣʦʤ, ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʨʝʞʠʤ ʚ ʧʝʨʠʦʜ ʢʫʱʝʥʠʷ ʠ 

ʪʨʫʙʢʦʚʘʥʠʷ ʙʳʣ ʦʧʪʠʤʘʣʴʥʳʤ, ʯʪʦ ʙʣʘʛʦʧʨʠʷʪʥʦ ʦʪʨʘʟʠʣʦʩʴ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʛʝʥʝʨʘʪʠʚʥʳʭ ʦʨʛʘʥʦʚ.  ʆʜʥʘʢʦ, ʚ ʧʝʨʠʦʜ ʩʦʟʨʝʚʘʥʠʷ ʧʦʛʦʜʥʳʝ ʫʩʣʦʚʠʷ ʠʶʥʷ ʠ ʠʶʣʷ 

https://docviewer.yandex.kz/view/898368492
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ʤʝʩʷʮʝʚ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʢʨʘʡʥʝ ʚʳʩʦʢʠʤʠ ʪʝʤʧʝʨʘʪʫʨʘʤʠ ʚʦʟʜʫʭʘ. ʊʘʢ ʧʨʠ ʥʦʨʤʝ 

ʩʨʝʜʥʝʤʝʩʷʯʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʠʶʥʷ 26.70, ʬʘʢʪʠʯʝʩʢʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʤʝʩʷʮʘ ʧʦ ʜʘʥʥʳʤ 

ʥʘʙʣʶʜʝʥʠʡ ʩʦʩʪʘʚʠʣʘ 29.40, ʪʦ ʝʩʪʴ ʦʪʢʣʦʥʝʥʠʝ ʦʪ ʥʦʨʤʳ: +2.70. ʅʦʨʤʘ ʩʫʤʤʳ ʦʩʘʜʢʦʚ ʚ 

ʠʶʥʝ: 8 ʤʤ. ɺʳʧʘʣʦ ʦʩʘʜʢʦʚ: 0 ʤʤ. ʕʪʘ ʩʫʤʤʘ ʩʦʩʪʘʚʣʷʝʪ 0% ʦʪ ʥʦʨʤʳ.  
ʊʘʙʣʠʮʘ 2 ï ʄʝʪʝʦʨʦʣʦʛʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʫʩʣʦʚʠʡ, 2021-2022ʛ.ʛ. 

 

ʄʝʩʷʮ 2021-2022 ʩ.-ʭ. ʛʦʜ 

ʩʨʝʜʥʝʩʫʪʦʯʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ  ʚʦʟʜʫʭʘ, ʦʉ ʦʩʘʜʢʠ,  ʤʤ 

ʩʨʝʜʥʝ-

ʤʝʩʷʯʥʘʷ 

ʩʨʝʜʥʝ- 

ʤʥʦʛʦʣʝʪʥʷʷ 

+, - ʢ ʩʨʝʜʥʝ- 

ʤʥʦʛʦʣʝʪʥʝʡ 

ʟʘ 

ʤʝʩʷʮ 

ʩʨʝʜʥʝ- 

ʤʥʦʛʦʣʝʪ 

% ʦʪ 

ʥʦʨʤʳ 

ʉʝʥʪʷʙʨʴ      19,3 19,0 +0,3 3 3 0 

ʆʢʪʷʙʨʴ 8,6 10,6 -2,0 0,6 9 7 

ʅʦʷʙʨʴ 0,7 1,7 -1,0 14 16 87 

ʆʩʝʥʴ 9,53 10,43 -0,9 17,6 28 47,0 

ɼʝʢʘʙʨʴ -0,4 -4,9 +4,5 22 16 137 

ʗʥʚʘʨʴ -2,1 - 6,8 +4,7 20 19 104 

ʌʝʚʨʘʣʴ -0,1 -4,5 +4,4 11 14 76 

ɿʠʤʘ -0,8 -5,3 +4,5 53 49 108 

ʄʘʨʪ 4,5 4,0 +0,5 8 14 55 

ɸʧʨʝʣʴ 18,4 14,0 +4,4 12 21 59 

ʄʘʡ 22,6 21,1 +1,5 5 17 28 

ɺʝʩʥʘ 15,2 13,0 +2,2 25 52 47,0 

ʀʶʥʴ 29,4 26,7 +2,7  0 8 0 

ʀʶʣʴ 29,4 28,3 +1,1 2,0 5 44 

ɸʚʛʫʩʪ 26,2 26,2 0 0,5 3 18 

ʃʝʪʦ 28,3 27,1 +1,2 2,5 16 15 

ɿʘ ʩ/ʭ ʛʦʜ 13,06 11,31 +1,75 98 145 54,25 

 

ʄʝʩʪʦ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ï ʥʘʫʯʥʦ-ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʡ ʫʯʘʩʪʦʢ ʊʆʆ 

çʂʘʟʘʭʩʢʠʡ ʅʀʀ ʨʠʩʦʚʦʜʩʪʚʘ ʠʤ.ʀ.ɾʘʭʘʝʚʘè. ɸʛʨʦʪʝʭʥʠʢʘ ʦʙʱʝʧʨʠʥʷʪʘʷ ʜʣʷ ʜʘʥʥʦʡ 

ʟʦʥʳ: ʧʨʝʜʰʝʩʪʚʝʥʥʠʢ ï ʨʠʩʦʚʠʱʝ. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ.  ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ 

ʠʟʠʟʫʯʝʥʥʳʭʩʦʨʪʦʦʙʨʘʟʮʦʚ ʘʬʨʠʢʘʥʩʢʦʛʦ ʧʨʦʩʦ 13 ʦʙʣʘʜʘʣʠ ʚʳʩʦʢʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ 

ʢ ʟʘʩʦʣʝʥʠʶ. ʅʘʤʠ ʚʳʜʝʣʝʥʘ ʛʨʫʧʧʘ ʫʩʪʦʡʯʠʚʳʭ ʛʝʥʦʪʠʧʦʚ, ʩʦʩʪʦʷʱʘʷ ʠʟ 17 ʦʙʨʘʟʮʦʚ, 

ʦʪʣʠʯʠʚʰʠʭʩʷ ʚʳʩʦʢʦʡ ʚʩʭʦʞʝʩʪʴʶ ʦʪ 70% ʠ ʙʦʣʝʝ, ʘ ʪʘʢʞʝ ʩʪʘʙʠʣʴʥʳʤ ʨʦʩʪʦʤ 

ʧʨʦʨʦʩʪʢʦʚ ʠ ʢʦʨʝʰʢʦʚ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʠʭ ʚʳʩʦʢʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʟʘʩʦʣʝʥʠʶ 

ʚʳʨʘʞʝʥʘ, ʧʨʝʞʜʝ ʚʩʝʛʦ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ, ʪʦ ʝʩʪʴ ʧʦ ʚʦʜʦʧʦʛʣʦʱʘʶʱʝʡ 

ʩʧʦʩʦʙʥʦʩʪʠ, ʧʣʦʱʘʜʠ ʣʠʩʪʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʨʘʟʚʠʪʠʶ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ. ɼʘʥʥʳʝ 

ʦʙʨʘʟʮʳ ʧʦ ʤʘʩʩʝ ʣʠʩʪʴʝʚ ʠ ʢʦʨʥʝʡ ʟʘʤʝʪʥʦ ʧʨʝʚʦʩʭʦʜʠʣʠ ʩʨʝʜʥʝʫʩʪʦʡʯʠʚʫʶ ʛʨʫʧʧʫ 

ʩʦʨʪʦʚ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʠʭ ʚʳʩʦʢʦʡ ʚʦʜʦʫʜʝʨʞʠʚʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʴʶ, ʷʚʣʷʶʱʝʡʩʷ ʚʘʞʥʦʡ 

ʟʘʱʠʪʥʦ-ʧʨʠʩʧʦʩʦʙʠʪʝʣʴʥʦʡ ʬʫʥʢʮʠʝʡ ʧʨʠ ʧʦʚʳʰʝʥʥʦʤ ʦʩʤʦʪʠʯʝʩʢʦʤ ʜʘʚʣʝʥʠʠ.  

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʚʝʣʠʯʠʥʘ ʧʣʦʱʘʜʠ ʣʠʩʪʴʝʚ ʠ ʜʠʥʘʤʠʢʘ ʝʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʷʚʣʷʶʪʩʷ 

ʦʜʥʠʤʠ ʠʟ ʦʩʥʦʚʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʨʘʩʪʝʥʠʡ. ʄʥʦʛʠʝ 

ʫʯʝʥʳʝ ʦʪʤʝʯʘʶʪ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʧʣʦʱʘʜʠ ʣʠʩʪʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʥʘ 

ʫʨʦʞʘʡʥʦʩʪʴ. ʆʜʥʘʢʦ, ʢʘʢ ʧʦʢʘʟʘʣʠ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʚ ʫʩʣʦʚʠʷʭ ʟʘʩʦʣʝʥʠʷ ʠ ʟʘʩʫʭʠ ʪʘʢʘʷ  

ʧʨʷʤʘʷ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʩʪʴ ʦʪʩʫʪʩʪʚʫʝʪ ʠ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ ʦʪ ʠʥʪʝʥʩʠʚʥʦʩʪʠ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʦʪʜʝʣʴʥʳʭ ʩʦʨʪʦʚ. ʂ ʦʜʥʠʤ ʠʟ ʪʘʢʠʭ ʚʘʞʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʦʪʥʦʩʠʪʩʷ ʚʦʜʦʫʜʝʨʞʠʚʘʶʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ. ʕʪʦ ʦʜʠʥ ʠʟ ʛʣʘʚʥʳʭ ʠʥʪʝʛʨʘʣʴʥʳʭ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚʦʜʥʦʛʦ ʨʝʞʠʤʘ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʨʘʩʪʝʥʠʡ. 

ʇʦʢʘʟʘʪʝʣʴ ʪʝʩʥʦ ʩʚʷʟʘʥ ʩ ʤʝʪʘʙʦʣʠʟʤʦʤ ʠ ʝʛʦ ʩʣʘʙʦʝ ʩʥʠʞʝʥʠʝ ʫʢʘʟʳʚʘʝʪ ʥʘ 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʨʘʩʪʝʥʠʡ ʢ ʩʪʨʝʩʩʦʚʳʤ ʫʩʣʦʚʠʷʤ. ʋʩʪʦʡʯʠʚʳʝ ʢ ʟʘʩʦʣʝʥʠʶ ʩʦʨʪʘ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʚʳʩʦʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʚʦʜʦʫʜʝʨʞʠʚʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʧʨʠ 

ʧʦʚʳʰʝʥʥʦʤ ʦʩʤʦʪʠʯʝʩʢʦʤ ʜʘʚʣʝʥʠʠ ʠ ʩʧʦʩʦʙʥʦʩʪʴʶ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʠʥʠʤʘʣʴʥʦʛʦ 
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ʢʦʣʠʯʝʩʪʚʘ ʚʣʘʛʠ ʚ ʧʝʨʠʦʜ ʦʙʨʘʟʦʚʘʥʠʷ ʛʝʥʝʨʘʪʠʚʥʳʭ ʦʨʛʘʥʦʚ. 

ʅʘʤʠ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʥʝʢʦʪʦʨʳʝ ʩʦʨʪʦʦʙʨʘʟʮʳ  ʭʦʪʷ ʠ ʫʩʪʫʧʘʣʠ ʧʦ ʧʣʦʱʘʜʠ 

ʣʠʩʪʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʨʘʡʦʥʠʨʦʚʘʥʥʦʤʫ ʩʦʨʪʫ ʍʘʰʘʢʠ 1, ʥʦ ʧʦ ʤʘʩʩʝ ʣʠʩʪʴʝʚ ʠ ʢʦʨʥʝʡ 

ʟʘʤʝʪʥʦ ʝʛʦ ʧʨʝʚʦʩʭʦʜʠʣʠ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʠʭ ʚʳʩʦʢʦʡ ʚʦʜʦʫʜʝʨʞʠʚʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʴʶ, 

ʢʦʪʦʨʘʷ ʠ ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ ʟʘʱʠʪʥʦ-ʧʨʠʩʧʦʩʦʙʠʪʝʣʴʥʦʡ ʬʫʥʢʮʠʝʡ ʧʨʠ ʧʦʚʳʰʝʥʥʦʤ 

ʦʩʤʦʪʠʯʝʩʢʦʤ ʜʘʚʣʝʥʠʠ. ʇʦ ʚʦʜʦʫʜʝʨʞʠʚʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʚʳʜʝʣʠʣʦʩʴ 13 

ʩʦʨʪʦʦʙʨʘʟʮʦʚ, ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʨʘʡʦʥʠʨʦʚʘʥʥʳʤ ʩʦʨʪʦʤ ʍʘʰʘʢʠ1 (ʪʘʙʣʠʮʘ 3). 
 

ʊʘʙʣʠʮʘ 3 ï ʌʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʩʦʨʪʦʦʙʨʘʟʮʦʚ ʘʬʨʠʢʘʥʩʢʦʛʦ ʧʨʦʩʦ ʚ 

ʫʩʣʦʚʠʷʭ ʟʘʩʦʣʝʥʠʷ, ʣʘʙʦʨʘʪʦʨʥʳʡ ʦʧʳʪ (NaCl ï 2,0%) 

 

 ̄ ʅʘʠʤʝʥʦʚʘʥʠʝ ʩʦʨʪʦʦʙʨʘʟʮʦʚ ʌʘʟʘ 14-ʜʥʝʚʥʳʭ ʧʨʦʨʦʩʪʢʦʚ 

ʆʉɺ, 

% 

ɺʉ, % ʄʉʇ, ʛ ʀʀʉɺ,% ʇʃʇ, ʩʤ2 

1 ʍʘʰʘʢʠ1, St 80,9 38,0 1,84 100 5,32 

2 WRai POP +2,2 +1,52 +0,09 +10 +0,34 

3 IP13150 +2,5 +1,48 +0,18 +15 +0,42 

4 GB 8735 +2,0 +1,42 +0,31 +10 +0,32 

5 Dauro Genepod -0,12 -1,10 -0,24 -10 -0,46 

6 Sudan POP III +2,0 +1,32 +0,12 +15 +0,07 

7 IP19586 +1,0 +1,28 +0,14 +20 +0,18 

8 JBV 3 +1,3 +1,22 +0,12 +15 +0,25 

9 HHVBC Tall +1,3 +1,81 +0,25 +14 +0,28 

10 Sudan POP I +2,0 +1,41 +0,19 +15 +0,24 

11 IP 22269 +1,1 +1,21 +0,21 +11 +0,28 

12 JBV 2 +0,9 +1,03 +0,14 +12 +0,14 

13 Rai 171 +1,8 +1,33 +0,12 +13 +0,25 

14 ICMV 155 -0,05 -1,00 -0,08 -10 -0,24 

15 EMSHBC +0,9 +1,07 +0,12 +13 +0,19 

16 MC 94C2 -0,10 -1,07 -0,22 -10 -0,38 

17 ICMS 7704 +0,9 +1,04 +0,17 +10 +0,18 
ʇʨʠʤʝʯʘʥʠʝ: ʆʉɺ - ʦʙʱʝʝ ʩʦʜʝʨʞʘʥʠʝ ʚʦʜʳ; ɺʉïʚʦʜʦʫʜʝʨʞʠʚʘʶʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ; ʄʉʇ ï ʤʘʩʩʘ ʩʫʭʠʭ 

ʧʨʦʨʦʩʪʢʦʚ; ʀʀʉɺ ï ʠʥʪʝʛʨʘʣʴʥʳʡ ʠʥʜʝʢʩ ʩʦʣʝʚʳʥʦʩʣʠʚʦʩʪʠ; ʇʃʇ ï ʧʣʦʱʘʜʴ ʣʠʩʪʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ  

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʙʣʶʜʝʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚ ʛʨʫʧʧʝ ʫʩʪʦʡʯʠʚʳʭ ʦʙʨʘʟʮʦʚ  

ʣʘʙʦʨʘʪʦʨʥʘʷ ʚʩʭʦʞʝʩʪʴ ʥʘ ʩʦʣʝʚʦʤ ʬʦʥʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʥʝ ʦʪʣʠʯʘʣʘʩʴ ʦʪ ʚʩʭʦʞʝʩʪʠ ʢʘʢ ʚ 

ʢʦʥʪʨʦʣʝ (ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʘʷ ʚʦʜʘ), ʪʘʢ ʠ ʚ ʫʩʣʦʚʠʷʭ ʧʦʣʝʚʦʛʦ ʦʧʳʪʘ (ʢʦʵʬʬʠʮʠʝʥʪ 

ʫʩʪʦʡʯʠʚʦʩʪʠ > 80%). ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʣʘʙʦʨʘʪʦʨʥʦʡ ʵʢʩʧʨʝʩʩ-ʜʠʘʛʥʦʩʪʠʢʠ ʧʦʜʪʚʝʨʞʜʝʥʘ 

ʠ ʚ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʚʝʩʪʠ ʙʨʘʢʦʚʢʫ ʦʙʨʘʟʮʦʚ ʚ ʫʩʣʦʚʠʷʭ ʣʘʙʦʨʘʪʦʨʠʠ ʠ 

ʩʦʩʨʝʜʦʪʦʯʠʪʴʩʷ ʥʘ ʩʢʨʠʥʠʥʛʝ ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ ʩʝʣʝʢʮʠʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ ʧʦʣʝʚʳʭ 

ʫʩʣʦʚʠʷʭ. ʅʘʤʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʫʩʪʦʡʯʠʚʳʝ ʢ ʟʘʩʦʣʝʥʠʶ ʦʙʨʘʟʮʳ ʥʘ ʨʘʥʥʠʭ ʵʪʘʧʘʭ 

ʦʥʪʦʛʝʥʝʟʘ ʠʤʝʣʠ ʚʳʩʦʢʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʚ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ ʂʳʟʳʣʦʨʜʠʥʩʢʦʡ ʦʙʣʘʩʪʠ 

(ʪʘʙʣʠʮʘ 4). 

ɺ ʮʝʣʦʤ, ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʘʣʠ ʥʝʟʥʘʯʠʪʝʣʴʥʳʝ ʨʘʟʣʠʯʠʷ 

ʤʝʞʜʫʩʦʨʪʦʦʙʨʘʟʮʘʤʠ ʘʬʨʠʢʘʥʩʢʦʛʦ ʧʨʦʩʘ ʧʦ ʢʦʣʠʯʝʩʪʚʝʥʥʳʤ ʧʨʠʟʥʘʢʘʤ, ʦʪʨʘʞʘʶʱʠʤ 

ʬʦʨʤʦʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʣʘʙʦʨʘʪʦʨʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ 

ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʪʝʤ, ʯʪʦ ʩʦʨʪʘ, ʚʳʜʝʣʠʚʰʠʝʩʷ ʚ ʨʘʥʥʝʤ ʦʥʪʦʛʝʥʝʟʝ, ʦʙʝʩʧʝʯʠʚʘʣʠ 

ʚʳʩʦʢʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʚ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ.  

ɼʘʥʥʳʝ ʩʦʨʪʦʦʙʨʘʟʮʳ ʚ ʫʩʣʦʚʠʷʭ ʧʦʣʝʚʦʛʦ ʦʧʳʪʘ ʩʦʭʨʘʥʠʚ ʚʳʩʦʢʫʶ ʚʩʭʦʞʝʩʪʴ, 

ʚʳʞʠʚʘʝʤʦʩʪʴ ʠ ʩʦʭʨʘʥʥʦʩʪʴ ʨʘʩʪʝʥʠʡ ʦʪʣʠʯʠʣʠʩʴ ʚʳʩʦʢʦʡ ʫʨʦʞʘʡʥʦʩʪʴʶ ʟʝʣʝʥʦʡ 

ʤʘʩʩʳ, ʧʨʝʚʳʩʠʚ ʩʪʘʥʜʘʨʪ ʍʘʰʘʢʠ 1 ʚ ʩʨʝʜʥʝʤ ʥʘ 0,1-8,4ʪ/ʛʘ.  

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʟʫʯʝʥʠʷ ʚʟʘʠʤʦʩʚʷʟʠ 21 ʧʨʠʟʥʘʢʦʚ ʧʦ ʨʦʩʪʦʚʳʤ ʧʦʢʘʟʘʪʝʣʷʤ ʥʘ 

ʨʘʥʥʠʭ ʩʪʘʜʠʷʭ ʦʥʪʦʛʝʥʝʟʘ ʚ  ʫʩʣʦʚʠʷʭ ʟʘʩʦʣʝʥʠʷ (2,0%NaCl)  ʥʘʠʙʦʣʝʝ ʠʥʬʦʨʤʘʪʠʚʥʳʤʠ 

ʧʨʠʟʥʘʢʘʤʠ ʦʢʘʟʘʣʠʩʴ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʨʦʨʘʩʪʘʥʠʷ, ʦʙʱʘʷ ʤʘʩʩʘ 14-ʩʫʪʦʯʥʳʭ ʧʨʦʨʦʩʪʢʦʚ 
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ʠ ʜʣʠʥʘ ʟʘʨʦʜʳʰʝʚʳʭ ʢʦʨʝʰʢʦʚ, ʠʤʝʶʱʠʭ ʩʨʝʜʥʶʶ ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʢʦʨʨʝʣʷʮʠʶ ʩ 

ʫʨʦʞʘʡʥʦʩʪʴʶ ʟʝʣʝʥʦʡ ʤʘʩʩʳ. ɼʘʥʥʳʝ ʧʨʠʟʥʘʢʠ ʨʝʢʦʤʝʥʜʫʶʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ 

ʧʨʘʢʪʠʯʝʩʢʦʡ ʩʝʣʝʢʮʠʠ ʧʨʠ ʦʮʝʥʢʝ ʦʙʰʠʨʥʦʛʦ ʥʘʙʦʨʘ ʩʝʣʝʢʮʠʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. 
 

ʊʘʙʣʠʮʘ 4 ï ʇʘʨʘʤʝʪʨʳ ʩʦʣʝʫʩʪʦʡʯʠʚʦʩʪʠ ʣʫʯʰʠʭ ʦʙʨʘʟʮʦʚ ʘʬʨʠʢʘʥʩʢʦʛʦ ʧʨʦʩʦ ʚ 

ʣʘʙʦʨʘʪʦʨʥʦʤ ʠ ʧʦʣʝʚʦʤ ʦʧʳʪʝ, 2022 ʛʦʜ  

 

 

ʉʦʛʣʘʩʥʦ ʟʥʘʯʝʥʠʷʤ ʠʥʜʝʢʩʘ ʩʦʣʝʚʳʥʦʩʣʠʚʦʩʪʠ ʥʘʤʠ ʦʧʨʝʜʝʣʝʥʳ ʪʨʠ ʛʨʫʧʧʳ 

ʫʩʪʦʡʯʠʚʦʩʪʠ  ʢ ʟʘʩʦʣʝʥʠʶ: 1 ï ʚʳʩʦʢʦʫʩʪʦʡʯʠʚʘʷ (13 ʦʙʨʘʟʮʦʚ); 2 - ʩʨʝʜʥʝʫʩʪʦʡʯʠʚʘʷ (3); 

ʥʝʫʩʪʦʡʯʠʚʘʷ (1). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʟʢʘʷʢʦʥʪʠʥʝʥʪʘʣʴʥʦʩʪʴ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ 

ʂʳʟʳʣʦʨʜʠʥʩʢʦʡ ʦʙʣʘʩʪʠ ʧʨʠʚʦʜʠʪ ʢ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʚʘʨʴʠʨʦʚʘʥʠʶ ʙʠʦʪʠʯʝʩʢʠʭ ʠ 

ʘʙʠʦʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʩʨʝʜʳ, ʯʪʦ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʧʦʩʪʦʷʥʥʳʡ ʧʦʠʩʢ ʥʦʚʳʭ ʩʦʨʪʦʚ 

ʘʬʨʠʢʘʥʩʢʦʛʦ ʧʨʦʩʘ, ʧʨʠʩʧʦʩʦʙʣʝʥʥʳʭ ʢ ʤʝʩʪʥʳʤ ʫʩʣʦʚʠʷʤ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʚʥʝʜʨʝʥʠʷ 

ʩʦʨʪʦʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʪʝʧʝʥʴʶ ʠʭ ʠʟʫʯʝʥʥʦʩʪʠ ʧʦ 

ʭʦʟʷʡʩʪʚʝʥʥʦ-ʮʝʥʥʳʤ ʧʨʠʟʥʘʢʘʤ ʠ ʙʠʦʪʠʯʝʩʢʠʤ ʩʚʦʡʩʪʚʘʤ. ʂʘʢ ʧʦʢʘʟʘʣʠ ʧʨʦʚʝʜʝʥʥʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ, ʦʜʥʠʤ ʠʟ ʧʦʜʭʦʜʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʩʦʢʨʘʱʝʥʠʝ ʩʨʦʢʦʚ ʠʩʧʳʪʘʥʠʷ 

ʩʦʨʪʦʚ, ʷʚʣʷʝʪʩʷ ʣʘʙʦʨʘʪʦʨʥʘʷ ʵʢʩʧʨʝʩʩ-ʜʠʘʛʥʦʩʪʠʢʘ, ʧʦʟʚʦʣʷʶʱʘʷ ʚ ʜʦʩʪʘʪʦʯʥʦ ʢʦʨʦʪʢʠʝ 

ʩʨʦʢʠ ʦʮʝʥʠʪʴ ʩʦʨʪʘ ʧʦ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʩʪʨʝʩʩʦʚʳʤ ʬʘʢʪʦʨʘʤ (ʟʘʩʫʭʘ, ʧʦʥʠʞʝʥʥʳʝ 

ʪʝʤʧʝʨʘʪʫʨʳ, ʟʘʩʦʣʝʥʠʝ ʧʦʯʚ, ʟʘʨʘʞʝʥʥʦʩʪʴ ʧʘʪʦʛʝʥʘʤʠ). 

ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʜʘʥʥʳʭ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ 

ʧʦʟʚʦʣʠʣ ʚʳʜʝʣʠʪʴ 3 ʛʨʫʧʧʳ ʧʨʠʟʥʘʢʦʚ:  

- ʥʠʟʢʦʚʘʨʴʠʨʫʝʤʳʝ: ʯʠʩʣʦ ʢʦʨʝʰʢʦʚ, ʯʠʩʣʦ ʣʠʩʪʴʝʚ, ʧʣʦʱʘʜʴ ʣʠʩʪʴʝʚ;  

-ʩʨʝʜʥʝʚʘʨʴʠʨʫʝʤʳʝ: ʚʩʭʦʞʝʩʪʴ, ʪʦʣʱʠʥʘ ʢʦʨʝʰʢʦʚ, ʦʪʥʦʰʝʥʠʝ ʥʘʜʟʝʤʥʦʡ ʤʘʩʩʳ ʢ 

ʤʘʩʩʝ ʢʦʨʥʝʡ;  

-ʚʳʩʦʢʦʚʘʨʴʠʨʫʝʤʳʝ: ʜʣʠʥʘ 14-ʩʫʪʦʯʥʳʭ ʧʨʦʨʦʩʪʢʦʚ ʠ ʟʘʨʦʜʳʰʝʚʳʭ ʢʦʨʥʝʡ, ʤʘʩʩʘ 

ʧʨʦʨʦʩʪʢʦʚ ʠ ʟʘʨʦʜʳʰʝʚʳʭ ʢʦʨʝʰʢʦʚ.  

ʉʣʝʜʫʝʪ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʚʳʩʦʢʫʶ  ʠʟʤʝʥʯʠʚʦʩʪʴ ʪʘʢʠʭ ʧʨʠʟʥʘʢʦʚ ʢʘʢ  ʜʣʠʥʘ 

14-ʩʫʪʦʯʥʳʭ ʧʨʦʨʦʩʪʢʦʚ ʠ ʟʘʨʦʜʳʰʝʚʳʭ ʢʦʨʥʝʡ, ʵʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʰʠʨʦʢʠʭ ʨʘʟʤʘʭ 

ʛʝʥʦʪʠʧʠʯʝʩʢʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ, ʧʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦ ʚʝʩʪʠ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʳʡ ʦʪʙʦʨ 

 ̄ ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʩʦʨʪʦʦʙʨʘʟʮʦʚ 

ʃʘʙʦʨʘʪʦʨʥʳʡ ʦʧʳʪ 

(NaCl-2,0 %) 

ʇʦʣʝʚʦʡ ʦʧʳʪ  

ʧʣʦʪʥʳʡ ʦʩʪʘʪʦʢ 1,15 %) 

ɺʩʭʦʞʝʩʪʴ 

ʍÑ%, %   

ʀʀʉɺ % ɺʩʭʦʞʝʩʪʴ 

ʍÑ%, %   

ʀʀʉɺ,

% 

ʋʨʦʞʘʡʥʦʩʪʴ 

ʟʝʣʝʥʦʡ ʤʘʩʩʳ, 

ʪ/ʛʘ 

1 ʍʘʰʘʢʠ1, St 86,5 100 68,7 100 38,0 

2 WRai POP 87,7 110 78,0 120 44,6 

3 IP13150 87,0 115 76,2 120 43,0 

4 GB 8735 86,8 110 74,5 115 42,1 

5 Dauro Genepod 86,5 90 69,0 100 39,2 

6 Sudan POP III 87,0 115 68,8 115 40,2 

7 IP19586 88,5 120 80,2 120 46,4 

8 JBV 3 86,0 115 76,5 120 45,2 

9 HHVBC Tall 87,9 114 78,5 120 45,5 

10 Sudan POP I 88,6 115 79,2 120 45,7 

11 IP 22269 88,0 111 74,2 115 44,7 

12 JBV 2 88,0 112 74,6 115 45,0 

13 Rai 171 88,1 113 74,8 120 45,1 

14 ICMV 155 87,0 90 68,0 100 38,0 

15 EMSHBC 87,0 113 70,5 115 40,8 

16 MC 94C2 86,7 90 66,7 100 37,7 

17 ICMS 7704 87,4 110 68,9 115 38,4 
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ʛʝʥʦʪʠʧʦʚ ʩ ʚʳʩʦʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʫʢʘʟʘʥʥʳʭ ʧʨʠʟʥʘʢʦʚ.  

ɼʘʣʝʝ, ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʠ ʦʪʙʦʨʘ ʤʝʪʦʜʦʤ ʢʦʨʨʝʣʷʮʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ 

ʥʘʤʠ ʙʳʣʘ ʦʧʨʝʜʝʣʝʥʘ ʚʟʘʠʤʦʟʘʚʠʩʠʤʦʩʪʴ ʨʘʟʣʠʯʥʳʭ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠ ʭʦʟʷʡʩʪʚʝʥʥʦ-

ʮʝʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ. ʊʝʩʥʘʷ ʩʦʧʨʷʞʝʥʥʦʩʪʴ ʧʨʠʟʥʘʢʦʚ ʧʦʟʚʦʣʷʝʪ ʢʦʩʚʝʥʥʦ ʦʮʝʥʠʪʴ 

ʧʘʨʘʤʝʪʨʳ ʦʜʥʦʛʦ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ ʜʨʫʛʦʛʦ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʫʩʣʦʚʠʷʭ ʟʘʩʦʣʝʥʥʳʭ ʧʦʯʚ 

ʨʠʩʦʚʳʭ ʩʠʩʪʝʤ ʂʘʟʘʭʩʪʘʥʩʢʦʛʦ ʇʨʠʘʨʘʣʴʷ  ʚʳʩʦʢʘʷ ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʢʦʨʨʝʣʷʮʠʦʥʥʘʷ ʩʚʷʟʴ 

ʚʳʷʚʣʝʥʘ ʤʝʞʜʫ ʚʳʩʦʪʦʡ ʨʘʩʪʝʥʠʡ ʠ ʫʨʦʞʘʡʥʦʩʪʴʶ ʟʝʣʝʥʦʡ ʤʘʩʩʳ (r=0,77); ʯʠʩʣʦʤ ʟʝʨʝʥ 

ʚ ʤʝʪʝʣʢʝ ʠ ʤʘʩʩʦʡ ʟʝʨʥʘ ʩ ʤʝʪʝʣʢʠ (r =0,72); ʯʠʩʣʦ ʟʝʨʝʥ ʚ ʤʝʪʝʣʢʝ ʠ ʤʘʩʩʦʡ ʟʝʨʥʘ ʩ 1 ʤĮ 

(r=0,66). ʆʙʥʘʨʫʞʝʥʳ ʩʨʝʜʥʠʝ ʢʦʨʨʝʣʷʮʠʦʥʥʳʝ ʩʚʷʟʠ ʩ ʧʦʣʦʞʠʪʝʣʴʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ 

ʤʝʞʜʫ ʢʦʣʠʯʝʩʪʚʦʤ ʢʦʣʦʩʴʝʚ ʥʘ 1 ʤĮ ʠ ʫʨʦʞʘʡʥʦʩʪʴʶ ʟʝʣʝʥʦʡ ʤʘʩʩʳ; ʚʳʩʦʪʦʡ ʨʘʩʪʝʥʠʡ ʠ 

ʯʠʩʣʦʤ ʟʝʨʝʥ ʚ ʤʝʪʝʣʢʝ (ʨʠʩʫʥʦʢ 1).  

 

 

 

 

ʈʠʩʫʥʦʢ 1 ï ʇʨʦʚʝʜʝʥʠʝ ʧʨʝʜʫʙʦʨʦʯʥʦʡ ʦʮʝʥʢʠ ʠ ʙʠʦʤʝʪʨʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʨʘʩʪʝʥʠʡ 

ʘʬʨʠʢʘʥʩʢʦʛʦ ʧʨʦʩʘ 

 

ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʜʘʥʥʳʭ ʧʦʢʘʟʘʣ, ʯʪʦ ʫ ʠʟʫʯʘʝʤʳʭ ʩʦʨʪʦʦʙʨʘʟʮʦʚ ʧʦ 

ʧʨʠʟʥʘʢʘʤ ʚʳʩʦʪʘ ʨʘʩʪʝʥʠʡ, ʢʦʣʠʯʝʩʪʚʦʤ ʢʦʣʦʩʴʝʚ ʩ 1 ʤ2 ʠ ʫʨʦʞʘʡʥʦʩʪʴʶ ʟʝʣʝʥʦʡ ʤʘʩʩʳ 

ʦʙʥʘʨʫʞʝʥʘ ʚʳʩʦʢʘʷ ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʢʦʨʨʝʣʷʮʠʦʥʥʘʷ ʩʚʷʟʴ. ʄʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ 

ʜʘʥʥʳʝ ʧʨʠʟʥʘʢʠ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʛʦ ʬʘʢʪʦʨʘ ʧʦʚʳʰʝʥʠʷ 

ʫʨʦʞʘʡʥʦʩʪʠ ʚ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʵʢʦʩʠʩʪʝʤʘʭ ʂʘʟʘʭʩʪʘʥʩʢʦʛʦ ʇʨʠʘʨʘʣʴʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʟʫʯʝʥʠʷ ʚʟʘʠʤʦʩʚʷʟʠ 21 ʧʨʠʟʥʘʢʦʚ ʧʦ ʨʦʩʪʦʚʳʤ 

ʧʦʢʘʟʘʪʝʣʷʤ ʥʘ ʨʘʥʥʠʭ ʩʪʘʜʠʷʭ ʦʥʪʦʛʝʥʝʟʘ ʚ  ʫʩʣʦʚʠʷʭ ʟʘʩʦʣʝʥʠʷ (2,0 %NaCl)  ʥʘʠʙʦʣʝʝ 

ʠʥʬʦʨʤʘʪʠʚʥʳʤʠ ʧʨʠʟʥʘʢʘʤʠ ʦʢʘʟʘʣʠʩʴ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʨʦʨʘʩʪʘʥʠʷ, ʦʙʱʘʷ ʤʘʩʩʘ 14-

ʩʫʪʦʯʥʳʭ ʧʨʦʨʦʩʪʢʦʚ ʠ ʜʣʠʥʘ ʟʘʨʦʜʳʰʝʚʳʭ ʢʦʨʝʰʢʦʚ, ʠʤʝʶʱʠʭ ʩʨʝʜʥʶʶ 

ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʢʦʨʨʝʣʷʮʠʶ ʩ ʟʝʣʝʥʦʡ ʤʘʩʩʦʡ ʠ ʤʘʩʩʦʡ ʟʝʨʥʘ ʩ ʤʝʪʝʣʢʠ.  ɼʘʥʥʳʝ 

ʧʨʠʟʥʘʢʠ ʨʝʢʦʤʝʥʜʫʶʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʧʨʘʢʪʠʯʝʩʢʦʡ ʩʝʣʝʢʮʠʠ ʧʨʠ ʦʮʝʥʢʝ ʦʙʰʠʨʥʦʛʦ 

ʥʘʙʦʨʘ ʩʝʣʝʢʮʠʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʘʬʨʠʢʘʥʩʢʦʛʦ ʧʨʦʩʦ. 

ɺʳʚʦʜʳ: 

 1. ʉʦʛʣʘʩʥʦ ʟʥʘʯʝʥʠʷʤ ʠʥʜʝʢʩʘ ʩʦʣʝʚʳʥʦʩʣʠʚʦʩʪʠ ʦʧʨʝʜʝʣʝʥʳ ʪʨʠ ʛʨʫʧʧʳ 

ʫʩʪʦʡʯʠʚʦʩʪʠ  ʢ ʟʘʩʦʣʝʥʠʶ: 1 ï ʚʳʩʦʢʦʫʩʪʦʡʯʠʚʘʷ (13 ʦʙʨʘʟʮʦʚ); 2 - ʩʨʝʜʥʝʫʩʪʦʡʯʠʚʘʷ (3); 

ʥʝʫʩʪʦʡʯʠʚʘʷ (1). 

2. ʇʦ ʚʦʜʦʫʜʝʨʞʠʚʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʣʠʩʪʴʝʚ ʚ ʫʩʣʦʚʠʷʭ ʟʘʩʦʣʝʥʠʷ ʚʳʜʝʣʠʣʦʩʴ 

13 ʩʦʨʪʦʦʙʨʘʟʮʦʚ, ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʨʘʡʦʥʠʨʦʚʘʥʥʳʤ ʩʦʨʪʦʤ ʍʘʰʘʢʠ-1: WRai POP, IP13150, 

GB 8735, Sudan POP III, IP19586, JBV 3, HHVBC Tall, Sudan POP I, IP 22269, JBV 2, Rai 

171, EMSHBC, ICMS 7704. 

3. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʣʘʙʦʨʘʪʦʨʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʪʝʤ, ʯʪʦ ʩʦʨʪʘ, 

ʚʳʜʝʣʠʚʰʠʝʩʷ ʚ ʨʘʥʥʝʤ ʦʥʪʦʛʝʥʝʟʝ, ʦʙʝʩʧʝʯʠʚʘʣʠ ʚʳʩʦʢʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʚ ʧʦʣʝʚʳʭ 

ʫʩʣʦʚʠʷʭ. ɺʳʜʝʣʝʥʳ ʩʦʨʪʦʦʙʨʘʟʮʳ, ʦʙʣʘʜʘʶʱʠʝ ʚʳʩʦʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʟʘʩʦʣʝʥʠʶ, 

ʧʨʝʚʳʰʘʶʱʠʝ ʩʪʘʥʜʘʨʪ ʍʘʰʘʢʠ1 ʧʦ ʠʥʜʝʢʩʫ ʩʦʣʝʚʳʥʦʩʣʠʚʦʩʪʠ ʥʘ 10-20%:WRai POP, 
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IP13150, GB 8735, Sudan POP III, IP19586, JBV 3, HHVBC Tall, Sudan POP I, IP 22269,JBV 

2, Rai 171, EMSHBC, ICMS 7704. 

  4. ɼʘʥʥʳʝ ʩʦʨʪʦʙʨʘʟʮʳ ʚ ʫʩʣʦʚʠʷʭ ʧʦʣʝʚʦʛʦ ʦʧʳʪʘ ʩʦʭʨʘʥʠʚ ʚʳʩʦʢʫʶ ʚʩʭʦʞʝʩʪʴ, 

ʚʳʞʠʚʘʝʤʦʩʪʴ ʠ ʩʦʭʨʘʥʥʦʩʪʴ ʨʘʩʪʝʥʠʡ ʦʪʣʠʯʠʣʠʩʴ ʚʳʩʦʢʦʡ ʫʨʦʞʘʡʥʦʩʪʴʶ ʟʝʣʝʥʦʡ 

ʤʘʩʩʳ, ʧʨʝʚʳʩʠʚ ʩʪʘʥʜʘʨʪ ʍʘʰʘʢʠ1 ʥʘ 0,1-8,4 ʪ/ʛʘ; 

  5. ʂʦʨʨʝʣʷʮʠʦʥʥʳʡ ʘʥʘʣʠʟ  ʦʩʥʦʚʥʳʭ ʠ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʚʝʣʠʯʠʥ ʚ ʫʩʣʦʚʠʷʭ 2,0 % 

ʭʣʦʨʠʜʥʦʛʦ ʟʘʩʦʣʝʥʠʷ ʧʦʢʘʟʘʣ, ʯʪʦ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʨʦʨʘʩʪʘʥʠʷ, ʦʙʱʘʷ ʤʘʩʩʘ 14-ʩʫʪʦʯʥʳʭ 

ʧʨʦʨʦʩʪʢʦʚ ʠ ʜʣʠʥʘ ʟʘʨʦʜʳʰʝʚʳʭ ʢʦʨʝʰʢʦʚ ʠʤʝʣʠ ʩʨʝʜʥʶʶ ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʢʦʨʨʝʣʷʮʠʶ 

ʩ ʟʝʣʝʥʦʡ ʤʘʩʩʦʡ ʠ ʤʘʩʩʦʡ ʟʝʨʥʘ ʩ ʤʝʪʝʣʢʠ. ɼʘʥʥʳʝ ʧʨʠʟʥʘʢʠ ʨʝʢʦʤʝʥʜʫʶʪʩʷ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʧʨʘʢʪʠʯʝʩʢʦʡ ʩʝʣʝʢʮʠʠ ʧʨʠ ʦʮʝʥʢʝ ʦʙʰʠʨʥʦʛʦ ʥʘʙʦʨʘ ʩʝʣʝʢʮʠʦʥʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ ʘʬʨʠʢʘʥʩʢʦʛʦ ʧʨʦʩʦ.  

ɹʣʘʛʦʜʘʨʥʦʩʪʴ. ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ ʛʨʘʥʪʦʚʦʛʦ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʧʨʦʝʢʪʦʚ  

ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ ʂʦʤʠʪʝʪʦʤ ʥʘʫʢʠ ʄʠʥʠʩʪʝʨʩʪʚʘ ʥʘʫʢʠ ʠ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ʥʘ 2022-2024 ʛ.ʛ. ɸʈ13068393 çʕʢʦʣʦʛʠʯʝʩʢʦʝ ʠʩʧʳʪʘʥʠʝ 

ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʩʦʨʪʦʦʙʨʘʟʮʦʚ ʘʬʨʠʢʘʥʩʢʦʛʦ ʧʨʦʩʘ ʟʘʨʫʙʝʞʥʦʡ ʩʝʣʝʢʮʠʠ ʚ ʂʘʟʘʭʩʪʘʥʩʢʦʤ 

ʇʨʠʘʨʘʣʴʝè. 
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(L.) R. BR) ʐɽʊɽʃɼɯʂ ʉɽʃɽʂʎʀʗʉʓʅ  

ʕʂʆʃʆɻʀʗʃʓפ ʉʆʈʊʉʓʅɸʋ 

 

ʅײʨסʘʣʠʝʚ ʅ.ʐ.1,  PhD, ץʘʫʳʤʜʘʩʪʳʨʳʣסʘʥ ʧʨʦʬʝʩʩʦʨ 
ʊʦʭʝʪʦʚʘ ʃ.ɸ.1, ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ סʳʣʳʤʜʘʨʳʥʳש ʜʦʢʪʦʨʳ, ʧʨʦʬʝʩʩʦʨ 

ɼʝʤʝʩʽʥʦʚʘ ɸ.ɸ.1, PhD 

ɾʘʧʧʘʨʙʝʢʦʚ ʅ.ʄ.1, ʪʝʭʥʠʢʘ ʞᴅʥʝ ʪʝʭʥʦʣʦʛʠʷ ʤʘʛʠʩʪʨʽ 

ɾʘʣʙʳʨʦʚ ɸ.ɽ.2, ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ סʳʣʳʤʜʘʨʳʥʳש ʤʘʛʠʩʪʨʽ 

 
1ϧʦʨϨʳʪ ɸʪʘ ʘʪʳʥʜʘϤʳ ϧʳʟʳʣʦʨʜʘ ʫʥʠʚʝʨʩʠʪʝʪʽ, ϧʳʟʳʣʦʨʜʘ Ϩ., ϧʘʟʘϨʩʪʘʥ  

2ʓ.ɾʘϨʘʝʚ ʘʪʳʥʜʘϤʳ ϧʘʟʘϨ ʢϮʨʽʰ ʰʘʨʫʘʰʳʣʳϤʳ Ϥʳʣʳʤʠ-ʟʝʨʪʪʝʫ ʠʥʩʪʠʪʫʪʳ, ϧʳʟʳʣʦʨʜʘ Ϩ., 

ϧʘʟʘϨʩʪʘʥ  

 

ɸשʜʘʪʧʘ. ʄʘץʘʣʘʜʘ ʘʬʨʠʢʘʣʳץ ʪʘʨʳʥʳש ʰʝʪʝʣʜʽʢ ʩʝʣʝʢʮʠʷʩʳʥʜʘ ʘʣʳʥסʘʥ ʩʦʨʪʪʘʨ ʤʝʥ 

ʥʦʤʝʨʣʝʨʜʽ ʵʢʦʣʦʛʠʷʣʳץ ʩʦʨʪ ʩʳʥʘʫʜʳש ʥᴅʪʠʞʝʣʝʨʽ ʢʝʣʪʽʨʽʣʛʝʥ, ᴇʩʽʨʫʜʽץ שʘʪʘש ʞʘסʜʘʡʣʘʨʳʥʘ, 

ʦʥʳש ʽʰʽʥʜʝ ʪʦʧʳʨʘץ ʪײʟʜʳʣʳסʳʥʘ ʪᴇʟʽʤʜʽ, ʞʘשʘ ʞʦסʘʨʳᴇʥʽʤʜʽ ʩʦʨʪʪʘʨ ʤʝʥ ʙʫʜʘʥʜʘʨ ʩʝʣʝʢʮʠʷʩʳ 

 ʘʨʳ ᴇʥʽʤʜʽ ʛʝʥʦʪʠʧʪʝʨסʥʜʳ ʙʝʣʛʽʣʝʨʽ ʙʘʨ ʞʦײץ-ץʪʫʜʳʨʘʪʳʥ, ʰʘʨʫʘʰʳʣʳ ץʫʰʳʣʳסʳʟʳץ ʰʽʥװ

ʝʨʝʢʰʝʣʝʥʜʽ. ɿʝʨʪʭʘʥʘʣʳץ ʙʦʣʞʘʫʜʳש ʪʠʽʤʜʽʣʽʛʽ  ʝʨʪʝ ʦʥʪʦʛʝʥʝʟʜʝ ʽʨʽʢʪʝʣʛʝʥ ʩʦʨʪʪʘʨʜʳש 

ʪʘʥʘʧʪʳץ ʞʘסʜʘʡʜʘ ʞʦסʘʨʳ ᴇʥʽʤʜʽʣʽʢ ʢᴇʨʩʝʪʫʽʤʝʥ ʨʘʩʪʘʣʘʜʳ. ʊײʟסʘ ʰʳʜʘʤʜʳʣʳץ ʠʥʜʝʢʩʽ 

ʙʦʡʳʥʰʘ ʩʪʘʥʜʘʨʪ ʍʘʰʘʢʠ 1 ʩʦʨʪʳʥʘʥ 10-20%-ʢʝ ʞʦסʘʨʳ, ʪײʟʜʳʣʳץץʘ ʞʦסʘʨʳ ʪᴇʟʽʤʜʽʣʽʛʽ ʙʘʨ ʩʦʨʪ 

 ,ʣʛʽʣʝʨ ʝʨʝʢʰʝʣʝʥʜʽ: WRai POP, IP13150, GB 8735, Sudan POP III, IP19586,  JBV 3, HHVBC Tallװ

Sudan POP I, IP 22269, JBV 2, Rai 171, EMSHBC, ICMS 7704. ɹײʣ ʛʝʥʦʪʠʧʪʝʨ ʪʘʥʘʧʪʳץ ʪᴅʞʽʨʠʙʝ 

ʞʘסʜʘʡʳʥʜʘ  ʞʦסʘʨʳ ᴇʥʛʽʰʪʽʢ, ᴇʤʽʨʰʝשʜʽʢ ʞᴅʥʝ ʩʘץʪʘʣʫ ʢᴇʨʩʝʪʝ ʦʪʳʨʳʧ, ʞʘʩʳʣ ʤʘʩʩʘʥʳש ʍʘʰʘʢʠ 

1 ʩʪʘʥʜʘʨʪʳʥʘʥ 0,1-8,4 ʪ/ʛʘ ʘʨʪʳץ, ʞʦסʘʨʳ ᴇʥʽʤʜʽʣʽʛʽʤʝʥ ʝʨʝʢʰʝʣʝʥʜʽ. ʊײʟʜʳʣʳץ ʞʘסʜʘʡʳʥʜʘ 

(2,0% NaCl) ʦʥʪʦʛʝʥʝʟʜʽש ʝʨʪʝ ʢʝʟʝשʜʝʨʽʥʜʝ ᴇʩʫ ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥʽ21 ש ʙʝʣʛʽʩʽ  ʙʦʡʳʥʰʘ ᴇʟʘʨʘ 
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ʙʘʡʣʘʥʳʩʪʳ ʟʝʨʪʪʝʫ ʥᴅʪʠʞʝʩʽʥʝ ʩᴅʡʢʝʩ ʞʦסʘʨʳ ʘץʧʘʨʘʪʪʳ ʙʝʣʛʽʣʝʨʽ, ʞʘʩʳʣ ʤʘʩʩʘ ʤʝʥ 

ʰʘʰʘץʙʘʩʪʘʥ ʘʣʳʥʘʪʳʥ ʜᴅʥ ʤʘʩʩʘʩʳʤʝʥ ʦʨʪʘʰʘ ʦש ʢʦʨʨʝʣʷʮʠʷʩʳ ʙʘʨ, ᴇʥʫ ץʘʨץʳʥʜʳʣʳסʳ, 14-

ʪᴅʫʣʽʢʪʽʢ ᴇʩʢʽʥʜʝʨʜʽש ʞʘʣʧʳ ʤʘʩʩʘʩʳ ʞᴅʥʝ ײʨʳץʪʳץ ʪʘʤʳʨʣʘʨ ײʟʳʥʜʳסʳ ʝʢʝʥʽ ʘʡץʳʥʜʘʣʜʳ. ɹײʣ 

ʙʝʣʛʽʣʝʨ ʘʬʨʠʢʘʣʳץ ʪʘʨʳʥʳש ʩʝʣʝʢʮʠʷʣʳץ ʤʘʪʝʨʠʘʣʳʥ ʢʝש ʢᴇʣʝʤʜʝ ʙʘסʘʣʘʫ ʢʝʟʽʥʜʝ ʧʨʘʢʪʠʢʘʣʳץ 

ʩʝʣʝʢʮʠʷʜʘ ʧʘʡʜʘʣʘʥʫסʘ ײʩʳʥʳʣʘʜʳ. 

ʊʽʨʝʢ ʩᴇʟʜʝʨ: ʘʬʨʠʢʘʣʳץ ʪʘʨʳ, ʩʦʨʪ ʩʳʥʘʫ, ʩʝʣʝʢʮʠʷ, ʙʘʩʪʘʧץʳ ʤʘʪʝʨʠʘʣ, ʪײʟסʘ ʪᴇʟʽʤʜʽʣʽʢ, 

 .ʘ  ʪᴇʟʽʤʜʽʣʽʢץץʰʳʣʳץʘסʨײץ

 

ECOLOGICAL VARIETY TESTING OF AFRICAN MILLET  

(PENNISETUM GLAUCUM (L.) R. BR) OF FOREIGN SELECTION  
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Annotation. The article presents the results of ecological variety testing of African millet of 

foreign selection, and highlighted highly productive genotypes that have a complex of economically 

valuable traits that are of practical interest for breeding new high-yielding varieties and hybrids that are 

resistant to harsh growing conditions, including salt stress. The effectiveness of laboratory diagnostics is 

confirmed by the fact that the varieties that emerged in early ontogenesis ensured high productivity in the 

field. Varieties with high resistance to salinity, exceeding the Khashaki 1 standard in terms of salt 

tolerance by 10-20%, have been identified: WRai POP, IP13150, GB 8735, Sudan POP III, IP19586, JBV 

3, HHVBC Tall, Sudan POP I, IP 22269, JBV 2, Rai 171, EMSHBC, ICMS 7704. These variety samples 

in the conditions of the field experiment, while maintaining high germination, survival and safety of 

plants, were distinguished by a high yield of green mass, exceeding the Khashaki1 standard by 0.1-8.4 

t/ha.According to the results of studying the relationship of 21 traits in terms of growth rates in the early 

stages of ontogenesis in saline conditions (2.0% NaCl), the most informative traits were the intensity of 

germination, the total weight of 14-day-old seedlings and the length of germinal roots, which have an 

average positive correlation with green mass and mass grains from the panicle. These traits are 

recommended for use in practical breeding when evaluating a wide range of African millet breeding 

material. 

Keywords: ʘfrican millet, variety testing, breeding, source material, salt tolerance, drought 

tolerance. 
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ʊʆʆ çʂʘʨʘʙʘʣʳʢʩʢʘʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʘʷ ʦʧʳʪʥʘʷ ʩʪʘʥʮʠʷè ʩ.ʅʘʫʯʥʦʝ, 

ʂʦʩʪʘʥʘʡʩʢʘʷ ʦʙʣʘʩʪʴ, ʂʘʟʘʭʩʪʘʥ 

 
ɸʥʥʦʪʘʮʠʷ. ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʟʝʤʣʝʜʝʣʠʠ ʥʘʠʙʦʣʝʝ ʜʠʩʢʫʩʩʠʦʥʥʳʤ ʦʩʪʘʸʪʩʷ ʚʦʧʨʦʩ 

ʧʨʠʤʝʥʝʥʠʷ ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʠʭ ʥʫʣʝʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʧʝʨʝʭʦʜʝ ʢ ʧʨʷʤʦʤʫ 

ʧʦʩʝʚʫ. ɼʦʩʪʠʛʘʝʪʩʷ ʵʪʦ ʧʦʣʥʳʤ ʦʪʢʘʟʦʤ ʦʪ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʧʦʯʚʦʦʙʨʘʙʘʪʳʚʘʶʱʠʤʠ 

ʦʨʫʜʠʷʤʠ. ʆʜʥʘʢʦ ʵʪʦ ʚʝʩʴʤʘ ʪʨʫʜʦʸʤʢʘʷ ʘʛʨʦʪʝʭʥʠʯʝʩʢʘʷ ʦʧʝʨʘʮʠʷ, ʪʨʝʙʫʶʱʘʷ ʥʘʣʠʯʠʷ ʚ 

ʭʦʟʷʡʩʪʚʝ ʜʦʨʦʛʦʩʪʦʷʱʝʡ ʧʦʯʚʦʦʙʨʘʙʘʪʳʚʘʶʱʝʡ ʪʝʭʥʠʢʠ. ʎʝʥʳ ʥʘ ʛʦʨʶʯʝ- ʩʤʘʟʦʯʥʳʝ ʤʘʪʝʨʠʘʣʳ 

ʪʘʢʞʝ ʚʳʥʫʞʜʘʶʪ ʬʝʨʤʝʨʦʚ ʧʝʨʝʭʦʜʠʪʴ ʥʘ ʥʫʣʝʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ. 

ʆʩʥʦʚʦʧʦʣʘʛʘʶʱʝʡ ʧʨʦʙʣʝʤʦʡ ʤʦʞʝʪ ʩʪʘʪʴ ʫʩʠʣʝʥʠʝ ʟʘʩʦʨʸʥʥʦʩʪʠ ʧʦʩʝʚʦʚ. ʅʝʢʦʪʦʨʳʝ ʫʯʸʥʳʝ 

ʫʪʚʝʨʞʜʘʶʪ, ʯʪʦ ʧʨʠ ʧʝʨʝʭʦʜʝ ʥʘ ʙʝʟʦʪʚʘʣʴʥʳʝ ʧʣʦʩʢʦʨʝʟʥʳʝ ʠ ʤʝʣʢʠʝ ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʠ ʥʫʣʝʚʳʝ 

ʩʠʩʪʝʤʳ ʦʙʨʘʙʦʪʢʠ ʦʙʱʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʩʦʨʥʳʭ ʨʘʩʪʝʥʠʡ ʫʚʝʣʠʯʠʚʘʝʪʩʷ.  ʇʦʤʠʤʦ ʦʙʨʘʙʦʪʢʠ 

ʧʦʯʚʳ ʩʫʱʝʩʪʚʫʶʪ ʨʘʟʣʠʯʥʳʝ ʭʠʤʠʯʝʩʢʠʝ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʙʦʨʴʙʳ ʩ ʩʦʨʥʦʡ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ.  ɺʘʞʥʫʶ ʨʦʣʴ ʠʛʨʘʶʪ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʠ ʚ ʩʝʚʦʦʙʦʨʦʪʝ. ʏʝʨʝʜʦʚʘʥʠʝ ʢʫʣʴʪʫʨ, ʚ 

ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʟʣʠʯʥʳʭ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʛʨʫʧʧ, ʩʧʦʩʦʙʥʦ ʧʨʠʚʝʟʪʠ ʢ ʩʥʠʞʝʥʠʶ ʯʠʩʣʝʥʥʦʩʪʠ 

ʩʦʨʥʳʭ ʨʘʩʪʝʥʠʡ.     

  ɺʦʧʨʦʩ ʩʪʝʧʝʥʠ ʟʘʩʦʨʸʥʥʦʩʪʠ ʧʦʩʝʚʦʚ ʧʨʠ ʧʝʨʝʭʦʜʝ ʠ ʜʣʠʪʝʣʴʥʦʤ ʧʨʠʤʝʥʝʥʠʠ ʥʫʣʝʚʦʡ 

ʪʝʭʥʦʣʦʛʠʠ ʦʩʪʘʸʪʩʷ ʥʘʠʙʦʣʝʝ ʧʨʠʦʨʠʪʝʪʥʳʤ. ɺ ʫʩʣʦʚʠʷʭ ʊʆʆ çʂʘʨʘʙʘʣʳʢʩʢʘʷ ʉʍʆʉè ʥʘ 

ʦʧʳʪʥʦʤ ʩʪʘʮʠʦʥʘʨʝ ʙʦʣʝʝ 15 ʣʝʪ ʧʨʦʚʦʜʠʪʩʷ ʩʨʘʚʥʠʪʝʣʴʥʘʷ ʦʮʝʥʢʘ ʪʨʘʜʠʮʠʦʥʥʦʡ ʠ ʥʫʣʝʚʦʡ 

ʪʝʭʥʦʣʦʛʠʡ, ʚʳʧʦʣʥʷʝʪʩʷ ʘʥʘʣʠʟ ʩʪʝʧʝʥʠ ʟʘʩʦʨʸʥʥʦʩʪʠ ʧʦʩʝʚʦʚ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʪʝʭʥʦʣʦʛʠʷʭ 

ʦʙʨʘʙʦʪʢʠ. ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ ʙʳʣʦ ʚʳʷʩʥʝʥʦ, ʯʪʦ ʚ ʫʩʣʦʚʠʷʭ ʫʤʝʨʝʥʥʦ-

ʟʘʩʫʰʣʠʚʦʡ ʩʪʝʧʠ ʥʘ ʯʝʨʥʦʟʸʤʘʭ ʦʙʳʢʥʦʚʝʥʥʳʭ ʉʝʚʝʨʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ, ʩʪʝʧʝʥʴ ʟʘʩʦʨʸʥʥʦʩʪʠ 

ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ ʧʦ ʥʫʣʝʚʦʡ ʪʝʭʥʦʣʦʛʠʠ ʥʝ ʧʨʝʚʳʰʘʣʘ ʟʘʩʦʨʸʥʥʦʩʪʴ ʧʨʠ ʚʦʟʜʝʣʳʚʘʥʠʠ ʧʦ 

ʪʨʘʜʠʮʠʦʥʥʦʡ. ʇʨʠ ʜʣʠʪʝʣʴʥʦʤ ʦʪʢʘʟʝ ʦʪ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ ʩʦʨʥʳʭ ʨʘʩʪʝʥʠʡ 

ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʦʪʣʠʯʘʣʩʷ ʦʪ ʟʦʥʘʣʴʥʦʡ ʪʨʘʜʠʮʠʦʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ. ʅʘ ʩʪʝʧʝʥʴ ʟʘʩʦʨʸʥʥʦʩʪʠ 

ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʠ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢ. ʄʝʥʴʰʝ ʚʩʝʛʦ ʩʦʨʥʳʭ ʨʘʩʪʝʥʠʡ ʧʦ ʧʘʨʫ, ʢʘʢ ʧʦ 

ʧʣʦʩʢʦʨʝʟʥʦʤʫ, ʪʘʢ ʠ ʧʦ ʭʠʤʠʯʝʩʢʦʤʫ, ʵʪʦ ʥʘʠʣʫʯʰʠʡ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢ. ʍʫʜʰʠʤ ʷʚʣʷʝʪʩʷ ʣʸʥ 

ʤʘʩʣʠʯʥʳʡ, ʧʦʩʣʝ ʢʦʪʦʨʦʛʦ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʚʳʩʦʢʘʷ ʟʘʩʦʨʸʥʥʦʩʪʴ, ʦʩʦʙʝʥʥʦ ʚ ʫʚʣʘʞʥʸʥʥʳʝ ʛʦʜʳ. 

ʊʝʭʥʦʣʦʛʠʠ ʦʙʨʘʙʦʪʢʠ ʧʦ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʘʤ ʠʤʝʣʠ ʨʘʟʣʠʯʥʫʶ ʩʪʝʧʝʥʴ ʟʘʩʦʨʸʥʥʦʩʪʠ. ʊʘʢ ʧʦ 

ʧʘʨʦʚʦʤʫ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʫ ʠ ʚ ʧʦʩʝʚʘʭ ʙʝʩʩʤʝʥʥʦʡ ʧʰʝʥʠʮʳ ʥʫʣʝʚʦʡ ʬʦʥ ʙʳʣ ʟʘʩʦʨʸʥ ʥʝʩʢʦʣʴʢʦ 

ʩʠʣʴʥʝʝ ʪʨʘʜʠʮʠʦʥʥʦʛʦ, ʚ ʧʦʩʝʚʘʭ ʛʦʨʦʭʘ ʢʘʨʪʠʥʘ ʧʨʦʪʠʚʦʧʦʣʦʞʥʘʷ: ʥʘʠʙʦʣʴʰʘʷ ʟʘʩʦʨʸʥʥʦʩʪʴ 

ʙʳʣʘ ʟʘʤʝʯʝʥʘ ʥʘ ʪʨʘʜʠʮʠʦʥʥʦʤ ʬʦʥʝ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʙʨʘʙʦʪʢʘ ʧʦʯʚʳ, ʥʫʣʝʚʘʷ ʪʝʭʥʦʣʦʛʠʷ, ʟʘʩʦʨʸʥʥʦʩʪʴ ʧʦʩʝʚʦʚ, 

ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʠ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ. 

 

ɺʚʝʜʝʥʠʝ: ʄʝʭʘʥʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʧʦʯʚʳ ï ʚʘʞʥʳʡ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʡ ʧʨʠʸʤ, 

ʦʙʫʩʣʦʚʣʝʥʥʳʡ ʫʥʠʚʝʨʩʘʣʴʥʦʩʪʴʶ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʧʦʯʚʝʥʥʳʝ ʫʩʣʦʚʠʷ [1]. ʄʝʭʘʥʠʯʝʩʢʠʝ 

ʘʛʨʦʧʨʠʸʤʳ ʫʣʫʯʰʘʶʪ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ, ʩʚʦʡʩʪʚʘ ʧʦʯʚʳ, ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʶʪ ʥʘ 

ʚʦʜʥʳʡ, ʚʦʟʜʫʰʥʳʡ ʨʝʞʠʤ, ʩʥʠʞʘʝʪ ʯʠʩʣʝʥʥʦʩʪʴ ʚʨʝʜʠʪʝʣʝʡ, ʙʦʣʝʟʥʝʡ ʠ ʩʦʨʥʳʭ 

ʨʘʩʪʝʥʠʡ [1]. ʆʜʥʘʢʦ ʥʘ ʦʙʨʘʙʦʪʢʫ ʬʝʨʤʝʨ ʚʳʥʫʞʜʝʥ ʟʘʪʨʘʯʠʚʘʪʴ ʟʥʘʯʠʪʝʣʴʥʳʝ 
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ʬʠʥʘʥʩʦʚʳʝ ʩʨʝʜʩʪʚʘ ʠ ʪʨʫʜʦʚʳʝ ʨʝʩʫʨʩʳ. ɺ ʟʝʤʣʝʜʝʣʠʠ ʵʪʦ ʥʘʠʙʦʣʝʝ ʪʨʫʜʦʸʤʢʠʡ 

ʧʨʦʮʝʩʩ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʩʨʝʜʠ ʬʝʨʤʝʨʦʚ ʥʘʙʠʨʘʶʪ ʧʦʧʫʣʷʨʥʦʩʪʴ ʤʠʥʠʤʘʣʴʥʳʝ, ʥʫʣʝʚʳʝ 

ʪʝʭʥʦʣʦʛʠʠ.  

ʆʜʥʦʡ ʠʟ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʠʭ ʧʨʦʙʣʝʤ ʧʨʠ ʦʪʢʘʟʝ ʦʪ ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ 

ʷʚʣʷʝʪʩʷ ʟʘʩʦʨʸʥʥʦʩʪʴ ʧʦʩʝʚʦʚ. ʉʦʨʥʳʝ ʨʘʩʪʝʥʠʷ ʩʦ ʩʧʝʮʠʬʠʯʝʩʢʠʤ ʚʠʜʦʚʳʤ ʩʦʩʪʘʚʦʤ, 

ʯʠʩʣʝʥʥʦʩʪʴʶ ʦʪʜʝʣʴʥʳʭ ʚʠʜʦʚ, ʘ ʪʘʢʞʝ ʧʦʪʝʥʮʠʘʣʴʥʳʤ ʟʘʧʘʩʦʤ ʩʝʤʷʥ ʚ ʧʦʯʚʝ 

ʧʦʚʩʝʤʝʩʪʥʦ ʧʨʠʩʫʪʩʪʚʫʶʪ ʚ ʩʪʨʫʢʪʫʨʝ ʘʛʨʦʮʝʥʦʟʦʚ. ʉ ʛʦʜʘʤʠ ʧʦʧʫʣʷʮʠʠ ʩʦʨʥʳʭ 

ʨʘʩʪʝʥʠʡ ʧʨʠʦʙʨʝʪʘʶʪ ʩʚʦʡʩʪʚʘ, ʧʦʟʚʦʣʷʶʱʠʝ ʠʤ ʧʨʦʪʠʚʦʩʪʦʷʪʴ ʘʥʪʨʦʧʦʛʝʥʥʦʤʫ 

ʚʦʟʜʝʡʩʪʚʠʶ (ʚʳʩʦʢʘʷ ʩʝʤʝʥʥʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ, ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʩʝʤʷʥ, 

ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʠʥʪʝʥʩʠʚʥʦʤʫ ʨʘʟʤʥʦʞʝʥʠʶ) [2]. 

ɹʦʣʴʰʠʥʩʪʚʦ ʫʯʸʥʳʭ ʫʪʚʝʨʞʜʘʶʪ, ʯʪʦ ʧʨʠ ʦʪʢʘʟʝ ʦʪ ʚʩʧʘʰʢʠ ʩ ʦʙʦʨʦʪʦʤ ʧʣʘʩʪʘ, ʠ 

ʧʨʠ ʧʝʨʝʭʦʜʝ ʥʘ ʙʝʟʦʪʚʘʣʴʥʳʝ ʧʣʦʩʢʦʨʝʟʥʳʝ ʠ ʤʝʣʢʠʝ ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʠ ʥʫʣʝʚʳʝ ʩʠʩʪʝʤʳ 

ʦʙʨʘʙʦʪʢʠ, ʦʙʱʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʩʦʨʥʳʭ ʨʘʩʪʝʥʠʡ ʫʚʝʣʠʯʠʚʘʝʪʩʷ [1; 3; 4].  ʀʩʩʣʝʜʦʚʘʥʠʷ 

ʌɻɹʅʋ ʉʝʚʝʨʦ- ʂʘʚʢʘʟʢʠʡ ʌʅɸʎ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʨʠ ʦʪʢʘʟʝ ʦʪ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ 

ʠʟʤʝʥʷʝʪʩʷ ʠ ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ ʩʦʨʥʳʭ ʨʘʩʪʝʥʠʡ [4].  

ʇʦ ʜʘʥʥʳʤ ʉʠʙʠʨʩʢʦʛʦ ʅʀʀ ʟʝʤʣʝʜʝʣʠʷ ʠ ʭʠʤʠʟʘʮʠʠ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ, 

ʟʘʩʦʨʸʥʥʦʩʪʴ, ʚ ʥʘʯʘʣʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʫʣʝʚʦʡ ʪʝʭʥʦʣʦʛʠʠ ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʥʦ 

ʟʘʪʝʤ ʧʦʩʣʝ 5-10 ʣʝʪ ʩʥʠʞʘʝʪʩʷ [5]. ɺ ʧʦʩʝʚʘʭ ʪʚʸʨʜʦʡ ʠ ʤʷʛʢʦʡ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ 

ʧʨʦʩʤʘʪʨʠʚʘʝʪʩʷ ʯʸʪʢʘʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ï ʢʦʣʠʯʝʩʪʚʦ ʤʘʣʦʣʝʪʥʠʭ ʩʦʨʥʷʢʦʚ ʫʤʝʥʴʰʘʝʪʩʷ 

ʧʦ ʤʝʨʝ ʩʥʠʞʝʥʠʷ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ, ʘ ʤʥʦʛʦʣʝʪʥʠʭ ʥʘʦʙʦʨʦʪ ï 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ [7].  

 ʇʨʠʤʝʥʝʥʠʝ ʥʫʣʝʚʦʡ ʪʝʭʥʦʣʦʛʠʠ ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʛʝʨʙʠʮʠʜʦʚ, ʟʘ 

ʩʯʸʪ ʢʦʪʦʨʳʭ ʢ ʬʘʟʝ ʢʦʣʦʰʝʥʠʷ ʧʨʦʠʩʭʦʜʠʪ ʩʥʠʞʝʥʠʝ ʟʘʩʦʨʸʥʥʦʩʪʠ, ʠ ʨʘʟʥʠʮʘ ʤʝʞʜʫ 

ʪʝʭʥʦʣʦʛʠʷʤʠ ʥʠʚʝʣʠʨʫʝʪʩʷ [4; 5; 6]. ʍʠʤʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʙʦʨʴʙʳ ʩ ʩʦʨʥʦʡ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ ʧʦʟʚʦʣʷʶʪ ʧʦʣʫʯʘʪʴ ʧʨʠ ʚʦʟʜʝʣʳʚʘʥʠʠ ʧʦ ʥʫʣʝʚʦʡ ʪʝʭʥʦʣʦʛʠʠ 

ʫʨʦʞʘʡʥʦʩʪʴ ʧʰʝʥʠʮʳ ʥʝ ʥʠʞʝ ʪʨʘʜʠʮʠʦʥʥʦʡ ʧʦʯʚʦʟʘʱʠʪʥʦʡ.  

ʋʯʸʥʳʝ ʦʧʠʩʳʚʘʶʪ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʵʬʬʝʢʪ ʦʪ ʧʨʠʤʝʥʝʥʠʷ ʥʫʣʝʚʦʡ ʪʝʭʥʦʣʦʛʠʠ ʚ 

ʟʘʩʫʰʣʠʚʳʭ ʫʩʣʦʚʠʷʭ, ʧʨʠ ʵʪʦʤ ʥʝʜʦʩʪʘʪʦʯʥʦ ʠʥʬʦʨʤʘʮʠʠ, ʢʘʢ ʦ ʯʠʩʣʝʥʥʦʩʪʠ ʠ ʚʠʜʦʚʦʤ 

ʩʦʩʪʘʚʝ ʩʦʨʥʳʭ ʨʘʩʪʝʥʠʡ, ʪʘʢ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʣʠʪʝʣʴʥʦʛʦ ʦʪʢʘʟʘ (ʙʦʣʝʝ 10 ʣʝʪ) ʦʪ 

ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʚ ʫʩʣʦʚʠʷʭ ʩʪʝʧʠ ʉʝʚʝʨʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ. 

ɺ ʩʚʷʟʠ ʵʪʠʤ, ʮʝʣʴʶ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ: ʩʨʘʚʥʠʪʝʣʴʥʘʷ ʦʮʝʥʢʘ 

ʟʘʩʦʨʸʥʥʦʩʪʠ ʧʦʩʝʚʦʚ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ ʚ ʟʝʨʥʦʧʘʨʦʚʦʤ ʩʝʚʦʦʙʦʨʦʪʝ, ʙʝʩʩʤʝʥʥʦʤ ʧʦʩʝʚʝ, 

ʧʨʠ ʜʣʠʪʝʣʴʥʦʤ ʧʨʠʤʝʥʝʥʠʠ ʥʫʣʝʚʦʡ ʠ ʪʨʘʜʠʮʠʦʥʥʦʡ ʧʣʦʩʢʦʨʝʟʥʦʡ ʩʠʩʪʝʤ ʦʙʨʘʙʦʪʢʠ 

ʧʦʯʚʳ.  

 ɿʘʜʘʯʠ  

-  ʫʩʪʘʥʦʚʠʪʴ ʚʣʠʷʥʠʝ ʤʝʪʝʦʫʩʣʦʚʠʡ ʥʘ ʢʦʣʠʯʝʩʪʚʦ ʩʦʨʥʳʭ ʨʘʩʪʝʥʠʡ  

- ʦʧʨʝʜʝʣʠʪʴ ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ ʩʦʨʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʧʨʠ ʪʨʘʜʠʮʠʦʥʥʦʡ ʠ ʥʫʣʝʚʦʡ 

ʪʝʭʥʦʣʦʛʠʷʭ 

- ʫʩʪʘʥʦʚʠʪʴ ʯʠʩʣʝʥʥʦʩʪʴ ʩʦʨʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʧʨʠ ʨʘʟʥʳʭ ʪʝʭʥʦʣʦʛʠʷʭ 

- ʩʨʘʚʥʠʪʴ ʚʣʠʷʥʠʝ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ ʥʘ ʟʘʩʦʨʸʥʥʦʩʪʴ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ  

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʉʪʘʮʠʦʥʘʨʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʪʝʭʥʦʣʦʛʠʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʧʨʦʚʦʜʷʪʩʷ ʚ ʫʩʣʦʚʠʷʭ ʊʆʆ ʂʘʨʘʙʘʣʳʢʩʢʘʷ ʉʍʆʉ ʩ 2006 

ʛʦʜʘ. ʇʦʯʚʳ: ʯʝʨʥʦʟʸʤ ʦʙʳʢʥʦʚʝʥʥʳʡ, ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʳʡ. ʉʪʘʮʠʦʥʘʨ ʩʦʩʪʦʠʪ ʠʟ 

ʩʝʚʦʦʙʦʨʦʪʘ ʩ ʙʦʣʴʰʠʤ ʥʘʙʦʨʦʤ ʢʫʣʴʪʫʨ. ɺ ʥʝʛʦ ʚʭʦʜʷʪ ʧʰʝʥʠʮʘ ʤʷʛʢʘʷ, ʣʸʥ ʤʘʩʣʠʯʥʳʡ, 

ʯʝʯʝʚʠʮʘ, ʛʦʨʦʭ, ʷʯʤʝʥʴ. ʉʝʚʦʦʙʦʨʦʪ ʩʨʘʚʥʠʚʘʝʪʩʷ ʩ ʙʝʩʩʤʝʥʥʳʤ ʧʦʩʝʚʦʤ ʷʨʦʚʦʡ 

ʧʰʝʥʠʮʳ, ʢʦʪʦʨʳʡ ʪʘʢ ʞʝ ʚʝʜʝʪʩʷ ʩ 2006 ʛʦʜʘ. ɼʝʣʷʥʢʠ ʨʘʩʧʦʣʦʞʝʥʳ ʤʝʪʦʜʦʤ 

ʨʘʩʱʝʧʣʝʥʠʷ, ʛʜʝ ʧʝʨʚʦʛʦ ʧʦʨʷʜʢʘ ʢʫʣʴʪʫʨʳ ʩʝʚʦʦʙʦʨʦʪʘ, ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ ʪʝʭʥʦʣʦʛʠʠ 

ʦʙʨʘʙʦʪʢʠ. ʂʘʞʜʘʷ ʢʫʣʴʪʫʨʘ ʚ ʩʝʚʦʦʙʦʨʦʪʝ ʚʦʟʜʝʣʳʚʘʝʪʩʷ ʧʦ ʧʦʯʚʦʟʘʱʠʪʥʦʡ 

ʪʨʘʜʠʮʠʦʥʥʦʡ ʠ ʧʦ ʥʫʣʝʚʦʡ ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʝʡ ʪʝʭʥʦʣʦʛʠʷʤ. ʅʫʣʝʚʘʷ ʪʝʭʥʦʣʦʛʠʷ 

ʧʦʣʥʦʩʪʴʶ ʠʩʢʣʶʯʘʝʪ ʤʝʭʘʥʠʯʝʩʢʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʧʦʯʚʫ, ʪʦʣʴʢʦ ʧʨʷʤʦʡ ʧʦʩʝʚ. 

ʋʯʸʪʳ ʠ ʥʘʙʣʶʜʝʥʠʷ ʧʨʦʚʦʜʷʪʩʷ ʦʙʱʝʧʨʠʥʷʪʳʤʠ ʤʝʪʦʜʘʤʠ. ɿʘʩʦʨʸʥʥʦʩʪʴ 

ʦʧʨʝʜʝʣʷʣʘʩʴ ʢʦʣʠʯʝʩʪʚʝʥʥʦ-ʚʝʩʦʚʳʤ ʤʝʪʦʜʦʤ, ʩ ʫʩʪʘʥʦʚʣʝʥʠʝʤ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʩʦʨʥʳʭ 



79 

 

ʨʘʩʪʝʥʠʡ ʚ ʬʘʟʫ ʢʫʱʝʥʠʷ ʠ ʧʝʨʝʜ ʫʙʦʨʢʦʡ ʚ 6-ʪʠ ʢʨʘʪʥʦʤ ʧʦʚʪʦʨʝʥʠʠ ʨʘʤʢʦʡ 0,25ʤ2. 

ɺ ʙʦʨʴʙʝ ʩ ʦʜʥʦʜʦʣʴʥʳʤʠ ʚ ʬʘʟʫ ʢʫʱʝʥʠʷ ʧʦʩʣʝ ʦʧʨʝʜʝʣʝʥʠʷ ʟʘʩʦʨʸʥʥʦʩʪʠ 

ʧʨʠʤʝʥʷʣʠ ʛʝʨʙʠʮʠʜ çʂʫʛʘʨè (ʌʝʥʦʢʩʘʧʨʦʧ-ʧ-ʵʪʠʣʘ + ʢʣʦʜʠʥʘʬʦʧ-ʧʨʦʧʘʨʛʠʣ + 

ʢʣʦʢʚʠʥʪʦʮʝʪ-ʤʝʢʩʠʣʘ (ʘʥʪʠʜʦʪ)) ʚ ʙʘʢʦʚʦʡ ʩʤʝʩʠ ʩ ʧʨʝʧʘʨʘʪʦʤ ʧʨʦʪʠʚ ʜʚʫʜʦʣʴʥʳʭ 

çɹʠʘʪʣʦʥè (2,4-ɼ ʢʠʩʣʦʪʘ + ʪʨʠʘʩʫʣʴʬʫʨʦʥ). ʗʨʦʚʘʷ ʤʷʛʢʘʷ ʧʰʝʥʠʮʘ, ʩʦʨʪ çʌʘʥʪʘʟʠʷè, 
ʩʝʣʝʢʮʠʠ ʊʆʆ çʂʘʨʘʙʘʣʳʢʩʢʘʷ ʉʍʆʉè.  

ʈʝʟʫʣʴʪʘʪʳ / ʦʙʩʫʞʜʝʥʠʝ: ʉʦʨʥʳʝ ʨʘʩʪʝʥʠʷ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʢʘʢ ʠ ʚʩʝ ʨʘʩʪʝʥʠʷ, 

ʥʫʞʜʘʶʪʩʷ ʚʦ ʚʣʘʛʝ ʠ ʚ ʪʝʧʣʝ, ʧʦʵʪʦʤʫ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʷ ʠʛʨʘʶʪ ʧʦʛʦʜʥʳʝ ʫʩʣʦʚʠʷ.  

ʆʩʦʙʝʥʥʦ ʚʘʞʥʦ ʵʪʦ ʧʦʪʦʤʫ, ʯʪʦ ʚ ʫʩʣʦʚʠʷʭ ʨʝʟʢʦʡ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʩʪʠ ʢʦʣʠʯʝʩʪʚʦ ʪʝʧʣʘ 

ʠ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ ʟʥʘʯʠʪʝʣʴʥʦ ʚʘʨʴʠʨʫʝʪʩʷ ʧʦ ʛʦʜʘʤ ʠ ʤʝʩʷʮʘʤ. 

ɺ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʨʝʞʠʤ ʘʪʤʦʩʬʝʨʳ ʟʥʘʯʠʪʝʣʴʥʦ ʦʪʣʠʯʘʣʩʷ 

ʧʦ ʛʦʜʘʤ (ʊʘʙʣʠʮʘ1). ʊʘʢʘʷ ʞʝ ʢʘʨʪʠʥʘ ʥʘʙʣʶʜʘʣʘʩʴ ʠ ʧʦ ʨʘʩʧʨʝʜʝʣʝʥʠʶ ʘʪʤʦʩʬʝʨʥʳʭ 

ʦʩʘʜʢʦʚ. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ ʧʦ ʤʝʩʷʮʘʤ ʚ ʪʝʯʝʥʠʠ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ 

ʧʝʨʠʦʜʘ ʪʘʢ ʞʝ ʙʳʣʦ ʥʝʨʘʚʥʦʤʝʨʥʳʤ.  
 

ʊʘʙʣʠʮʘ-1 ï ʊʝʤʧʝʨʘʪʫʨʥʳʡ ʨʝʞʠʤ ʘʪʤʦʩʬʝʨʳ ʚ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ ʢʫʣʴʪʫʨ ʟʘ 2018 ï 

2022 ʛʦʜʳ, ʦʉ 

 

ʄʝʩʷʮʳ 
ʊʝʤʧʝʨʘʪʫʨʳ ʦʉ 

2018 2019 2020 2021 2022 ʩʨ. ʤʥ. 

ʄʘʡ +12,1 +16,3 +18,1 +21,5 +13,4 +13,9 

ʀʶʥʴ +17,0 +18,9 +19,2 +22,3 +18,9 +19,3 

ʀʶʣʴ +22,8 +23,5 +25,4 +22,1 +23,4 +20,6 

ɸʚʛʫʩʪ +18,3 +19,9 +21,3 +24,4 +22,2 +18,4 

ɿʘ ʚʝʟʝʪ. 

ʧʝʨʠʦʜ 
+17,6 +19,7 +21,0 +22,6 +19,5 +18,1 

ɿʘ ʩ/ʭ ʛʦʜ +2,9 +4,3 +6,4 +5,1 +4,8 +2,7 

 

ʀʟ ʚʩʝʭ ʠʩʩʣʝʜʫʝʤʳʭ ʣʝʪ ʥʘʠʙʦʣʝʝ ʪʠʧʠʯʥʳʤ ʦʢʘʟʘʣʩʷ ʪʦʣʴʢʦ 2018 ʛʦʜ, ʛʜʝ 

ʘʪʤʦʩʬʝʨʥʳʝ ʪʝʤʧʝʨʘʪʫʨʳ ʟʘ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʠ ʟʘ ʚʝʩʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʡ ʛʦʜ 

ʧʨʘʢʪʠʯʝʩʢʠ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʝʡ ʥʦʨʤʝ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʟʘʤʝʯʝʥʦ 

ʧʦʚʳʰʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʘ. ʅʘʠʙʦʣʝʝ ʞʘʨʢʠʤʠ ʙʳʣʠ 2020 ʠ 2021 ʛʦʜʳ. ɺ ʧʝʨʚʦʤ 

ʩʣʫʯʘʝ ʩʨʝʜʥʝʛʦʜʦʚʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʧʨʝʚʳʩʠʣʘ ʥʦʨʤʫ 3,7 ʦʉ, ʚʦ ʚʪʦʨʦʤ 2,4 ʦʉ. ʕʪʦʪ ʞʝ 

ʧʝʨʠʦʜ ʦʪʣʠʯʠʣʩʷ ʠ ʧʦʚʳʰʝʥʥʳʤʠ ʪʝʤʧʝʨʘʪʫʨʘʤʠ ʚ ʧʝʨʠʦʜ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʢʫʣʴʪʫʨ, 

ʚʳʰʝ ʥʦʨʤʳ ʥʘ 2,9 ʠ 4,5 ʦʉ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺ ʮʝʣʦʤ 2018-2022 ʛʦʜʳ ʩʣʝʜʫʝʪ ʦʮʝʥʠʚʘʪʴ, 

ʢʘʢ ʟʘʩʫʰʣʠʚʳʝ. ʇʦʚʳʰʝʥʥʳʝ ʪʝʤʧʝʨʘʪʫʨʳ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʚ ʢʦʤʙʠʥʘʮʠʠ ʩ 

ʦʙʠʣʴʥʳʤʠ ʘʪʤʦʩʬʝʨʥʳʤʠ ʦʩʘʜʢʘʤʠ, ʩʦʟʜʘʶʪ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʨʦʩʪʘ ʠ 

ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ, ʚ ʯʘʩʪʥʦʩʪʠ ʩʦʨʥʳʭ, ʦʪʣʠʯʘʶʱʠʭʩʷ ʩʚʦʝʡ ʚʳʩʦʢʦʡ ʚʳʞʠʚʘʝʤʦʩʪʴʶ ʠ 

ʩʝʤʝʥʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ. 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʦʩʘʜʢʦʚ ʧʦ ʛʦʜʘʤ ʟʘ ʠʟʫʯʘʝʤʳʡ ʧʝʨʠʦʜ ʙʳʣʦ ʥʝʨʘʚʥʦʤʝʨʥʳʤ 

(ʊʘʙʣʠʮʘ 2). ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʥʠʞʝ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʭ ʟʥʘʯʝʥʠʡ. ʀʩʢʣʶʯʝʥʠʝ - 

2018 ʛʦʜ, ʛʜʝ ʟʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʡ ʛʦʜ ʚʳʧʘʣʦ 345 ʤʤ ʦʩʘʜʢʦʚ, ʧʨʠ ʥʦʨʤʝ 335,9 ʤʤ. 

2021 ʠ 2022 ʛʦʜ ʦʪʣʠʯʠʣʠʩʴ ʩʚʦʝʡ ʥʠʟʢʦʡ ʚʣʘʛʦʦʙʝʩʧʝʯʝʥʥʦʩʪʴʶ, ʢʘʢ ʟʘ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʡ ʛʦʜ 290,0 ʠ 233,2 ʤʤ, ʪʘʢ ʠ ʟʘ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ 89,2 ʠ 89,7 ʤʤ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺ ʮʝʣʦʤ ʧʝʨʠʦʜ ʩ 2020 ʧʦ 2022 ʛʦʜʳ ʩʣʝʜʫʝʪ ʩʯʠʪʘʪʴ ʟʘʩʫʰʣʠʚʳʤʠ ʩ 

ʥʠʟʢʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʚʳʧʘʚʰʠʭ ʦʩʘʜʢʦʚ. 2018 ʛʦʜ ʥʘʦʙʦʨʦʪ ʦʪʣʠʯʠʣʩʷ ʜʦʩʪʘʪʦʯʥʦʡ 

ʚʣʘʛʦʦʙʝʩʧʝʯʝʥʥʦʩʪʴʶ ʚ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ. ʇʦ ʤʝʩʷʮʘʤ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʪʘʢʞʝ ʥʝ ʙʳʣʦ 

ʨʘʚʥʦʤʝʨʥʳʤ. ʀʶʣʴʩʢʠʡ ʤʘʢʩʠʤʫʤ 2022 ʛʦʜʘ ʩʜʚʠʥʫʣʩʷ ʥʘ ʠʶʥʴ, ʚ 2020 ʛʦʜʫ ʥʘ ʘʚʛʫʩʪ. ɺ 

ʦʩʪʘʣʴʥʳʝ ʠʩʩʣʝʜʫʝʤʳʝ ʧʝʨʠʦʜʳ ʚʳʧʘʣ ʚ ʠʶʣʝ. 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʦʩʘʜʢʦʚ ʥʘʧʨʷʤʫʶ ʚʣʠʷʝʪ ʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʥʝ ʪʦʣʴʢʦ ʢʫʣʴʪʫʨʥʦʡ, 

ʥʦ ʠ ʩʦʨʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ. ɺ ʫʚʣʘʞʥʸʥʥʳʝ ʛʦʜʳ ʯʠʩʣʝʥʥʦʩʪʴ ʩʦʨʥʷʢʦʚ ʟʥʘʯʠʪʝʣʴʥʦ 

ʚʳʰʝ, ʯʝʤ ʚ ʩʫʭʦʡ. ʆʜʥʘʢʦ ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ ʤʝʥʷʝʪʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʦ, ʢʘʢ ʧʦ ʛʦʜʘʤ, ʪʘʢ ʠ ʧʦ 

ʪʝʭʥʦʣʦʛʠʷʤ. ɽʜʠʥʩʪʚʝʥʥʦʝ ʨʘʟʣʠʯʠʝ: ʚʦ ʚʣʘʞʥʳʡ ʛʦʜ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʨʝʦʙʣʘʜʘʶʪ 
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ʦʜʥʦʣʝʪʥʠʝ, ʦʜʥʦʜʦʣʴʥʳʝ ʠ ʜʚʫʜʦʣʴʥʳʝ, ʚ ʩʫʭʦʡ ʚ ʦʩʥʦʚʥʦʤ ʤʥʦʛʦʣʝʪʥʠʝ 

ʢʦʨʥʝʦʪʧʨʳʩʢʦʚʳʝ. 

 
ʊʘʙʣʠʮʘ 2 ï ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ ʚ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ ʢʫʣʴʪʫʨ ʟʘ 2018 

ï 2022 ʛʦʜʳ, ʤʤ 

 

ʄʝʩʷʮʳ 
ʆʩʘʜʢʠ, ʤʤ 

2018 2019 2020 2021 2022 ʩʨ. ʤʥ. 

1 2 3 4 5 6 7 

ʄʘʡ 32,7 15,6 41,8 6,7 40,6 31,5 

ʀʶʥʴ 46,5 28,3 22,4 8,4 20,9 45,9 

ʀʶʣʴ 78,7 62,5 12,7 52,4 17,7 67,3 

ɸʚʛʫʩʪ 39,6 51,4 41,5 21,7 10,5 39,1 

ɿʘ ʚʝʛʝʪ. 

ʧʝʨʠʦʜ 
197,5 157,8 118,4 89,2 89,7 183,8 

ɿʘ ʩ/ʭ ʛʦʜ 345,0 308,6 324,6 290,0 233,2 335,9 

 

ʇʦ ʜʘʥʥʳʤ ʉʠʙʠʨʩʢʦʛʦ ʅʀʀ ʟʝʤʣʝʜʝʣʠʷ ʠ ʭʠʤʠʟʘʮʠʠ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ, 

ʟʘʩʦʨʸʥʥʦʩʪʴ, ʚ ʥʘʯʘʣʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʫʣʝʚʦʡ ʪʝʭʥʦʣʦʛʠʠ ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʥʦ 

ʟʘʪʝʤ ʧʦʩʣʝ 5-10 ʣʝʪ ʩʥʠʞʘʝʪʩʷ [5]. ʅʘʰʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʜʪʚʝʨʞʜʘʶʪ ʵʪʦʪ ʬʘʢʪ. ʇʨʠ 

ʜʣʠʪʝʣʴʥʦʤ ʚʦʟʜʝʣʳʚʘʥʠʠ (ʙʦʣʝʝ 10 ʣʝʪ) ʫ ʥʫʣʝʚʦʡ ʠ ʪʨʘʜʠʮʠʦʥʥʦʡ ʪʝʭʥʦʣʦʛʠʡ ʚʠʜʦʚʦʡ 

ʩʦʩʪʘʚ ʙʳʣ ʦʜʠʥʘʢʦʚ ʠ ʧʨʝʜʩʪʘʚʣʝʥ ʩʣʝʜʫʶʱʠʤʠ ʚʠʜʘʤʠ: ʤʘʣʦʣʝʪʥʠʤʠ - ʧʦʜʤʘʨʝʥʥʠʢ 

ʮʝʧʢʠʡ (Galium aparine L.) ʷʨʫʪʢʘ  ʧʦʣʝʚʘʷ  (Thiaspi arvense L.), ʛʨʝʯʠʰʢʘ ʚʴʶʥʢʦʚʘʷ 

(Fallopian convolvutus L.), ʤʘʨʴ ʙʝʣʘʷ (Chenopodium album L.) ʱʠʨʠʮʘ ʟʘʧʨʦʢʠʥʫʪʘʷ 

(Amaranthus retroflexus L.), ʣʝʙʝʜʘ ʨʘʩʢʠʜʠʩʪʘʷ (Atriplex patula), ʢʫʨʠʥʦʝ ʧʨʦʩʦ (Echinochloa crus-

galli), ʱʝʪʠʥʥʠʢ ʩʠʟʳʡ (Setaria glauca (L.) Beauv.), ʧʦʜʤʘʨʝʥʥʠʢ ʮʝʧʢʠʡ (Galium aparine 

L.); ʤʥʦʛʦʣʝʪʥʠʤʠ ï ʚʴʶʥʦʢ ʧʦʣʝʚʦʡ (Convʦlvulus arvʝnsis), ʙʦʜʷʛ ʧʦʣʝʚʦʡ (Cirsium 

arvense), ʦʜʫʚʘʥʯʠʢ Tar§xacum), ʥʦʥʝʷ (Nonea). 

ɺ ʫʯʸʪʥʳʡ ʧʝʨʠʦʜ ʥʘ ʯʠʩʣʝʥʥʦʩʪʴ ʩʦʨʥʳʭ ʨʘʩʪʝʥʠʡ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʦʢʘʟʳʚʘʣʦ 

ʩʠʣʴʥʦʝ ʚʣʠʷʥʠʝ ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʘʪʤʦʩʬʝʨʥʳʤʠ ʦʩʘʜʢʘʤʠ ʠ ʠʭ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚ ʧʝʨʠʦʜ 

ʚʝʛʝʪʘʮʠʠ (ʊʘʙʣʠʮʘ 3). 

ɺ ʜʦʩʪʘʪʦʯʥʦ ʦʙʝʩʧʝʯʝʥʥʳʤʠ ʘʪʤʦʩʬʝʨʥʳʤʠ ʦʩʘʜʢʘʤʠ ʛʦʜʳ ï 2018 ʠ 2019, ʢ ʬʘʟʝ 

ʢʫʱʝʥʠʷ ʢʦʣʠʯʝʩʪʚʦ ʦʜʥʦʣʝʪʥʠʭ ʨʘʩʪʝʥʠʡ ʜʦʩʪʠʛʘʣʦ 123 ʰʪ./ʤ2, ʚ ʟʘʩʫʰʣʠʚʳʝ 2020-2022 

ʛʛ. ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʧʨʝʚʳʰʘʣʦ ʧʦʨʦʛ ʚʨʝʜʦʥʦʩʥʦʩʪʠ, ʠ ʥʘʭʦʜʠʣʦʩʴ ʚ ʧʨʝʜʝʣʘʭ 2-19 ʰʪ./ʤ2. 

ɺ ʟʘʩʫʰʣʠʚʳʭ ʫʩʣʦʚʠʷʭ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʟʠʣʘʩʴ ʯʠʩʣʝʥʥʦʩʪʴ ʦʜʥʦʣʝʪʥʠʭ ʩʦʨʥʷʢʦʚ, ʦʜʥʘʢʦ 

ʫʚʝʣʠʯʠʣʦʩʴ ʯʠʩʣʦ ʤʥʦʛʦʣʝʪʥʠʭ ʜʦ ʩ 1 ï 5 ʰʪ./ʤ2 ʜʦ 1 ï 9 ʰʪ./ʤ2. 

ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʦʮʝʥʢʘ ʪʝʭʥʦʣʦʛʠʡ ʧʦ ʟʘʩʦʨʸʥʥʦʩʪʠ ʧʦʩʝʚʦʚ ʚ ʬʘʟʫ ʢʫʱʝʥʠʷ, ʥʝ 

ʧʦʢʘʟʘʣʘ ʷʚʥʦʛʦ ʧʨʝʠʤʫʱʝʩʪʚʘ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʬʦʥʘ.  ʂ ʧʨʠʤʝʨʫ ʢʦʣʠʯʝʩʪʚʦ ʦʜʥʦʣʝʪʥʠʭ 

ʩʦʨʥʳʭ ʨʘʩʪʝʥʠʡ ʚ ʧʦʩʝʚʘʭ ʧʰʝʥʠʮʳ ʧʦ ʛʦʨʦʭʫ ʧʨʠ ʪʨʘʜʠʮʠʦʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʙʳʣʠ ʚʳʰʝ, 

ʯʝʤ ʧʦ ʥʫʣʝʚʦʡ. ɺ ʧʦʩʝʚʘʭ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʬʦʥʘ 2018 ʛʦʜʘ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ 97 ʰʪ./ʤ2, ʘ 

ʥʫʣʝʚʦʛʦ 75 ʰʪ./ʤ2. ɺ 2019 ʛʦʜʫ 91 ʠ 79 ʰʪ./ʤ2 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚ ʧʦʣʴʟʫ ʥʫʣʝʚʦʡ 

ʪʝʭʥʦʣʦʛʠʠ.  ʊʘʢʘʷ ʞʝ ʢʘʨʪʠʥʘ ʙʳʣʘ ʟʘʤʝʯʝʥʘ ʚ ʧʦʩʝʚʘʭ ʧʰʝʥʠʮʳ ʧʦ ʣʴʥʫ ʤʘʩʣʠʯʥʦʤʫ, 

ʛʜʝ ʚ 2018 ʛʦʜʫ, ʟʘʩʦʨʸʥʥʦʩʪʴ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʬʦʥʘ ʙʳʣʘ ʥʘ 39 ʰʪ./ʤ2 ʙʦʣʴʰʝ.         

ʇʨʠ ʜʣʠʪʝʣʴʥʦʤ ʧʨʠʤʝʥʝʥʠʠ ʥʫʣʝʚʦʡ ʪʝʭʥʦʣʦʛʠʠ ʟʘʩʦʨʸʥʥʦʩʪʴ ʥʝʢʦʪʦʨʳʭ 

ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʝʪʩʷ ʠ ʥʝ ʫʩʪʫʧʘʝʪ ʧʣʦʩʢʦʨʝʟʥʦʤʫ ʧʦʯʚʦʟʘʱʠʪʥʦʤʫ 

ʬʦʥʫ. ʂ ʧʨʠʤʝʨʫ, ʚ ʧʦʩʝʚʘʭ ʧʰʝʥʠʮʳ ʧʦ ʛʦʨʦʭʫ ʢʦʣʠʯʝʩʪʚʦ ʦʜʥʦʣʝʪʥʠʭ ʩʦʨʥʳʭ ʨʘʩʪʝʥʠʡ 

ʥʘ ʥʫʣʝʚʦʤ ʬʦʥʝ ʙʳʣʦ ʚ 2018 ʥʘ 22; ʚ 2019 ʥʘ 12; ʚ 2020 ʛʦʜʫ ʥʘ 7; ʚ 2021 ʛʦʜʫ ʥʘ 3 ʰʪ./ʤ2 

ʥʠʞʝ ʯʝʤ ʥʘ ʪʨʘʜʠʮʠʦʥʥʦʤ ʬʦʥʝ.     

ɸʥʘʣʠʟ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ ʩʝʚʦʦʙʦʨʦʪʘ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʪʝʭʥʦʣʦʛʠʷʭ ʧʦʢʘʟʘʣʘ 

ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʫʩʠʣʝʥʠʝ ʟʘʩʦʨʸʥʥʦʩʪʠ ʧʨʠ ʥʫʣʝʚʦʡ ʪʝʭʥʦʣʦʛʠʠ ʥʘ ʬʦʥʝ ʧʰʝʥʠʮʳ ʧʦ 

ʧʘʨʫ, ʢʘʢ ʚʦ ʚʣʘʞʥʳʝ, ʪʘʢ ʠ ʚ ʩʫʭʠʝ ʛʦʜʳ.  ʂ ʧʨʠʤʝʨʫ, ʚ 2019 ʛʦʜʫ ʧʦ ʪʨʘʜʠʮʠʦʥʥʦʡ 

ʪʝʭʥʦʣʦʛʠʠ ʢʦʣʠʯʝʩʪʚʦ ʦʜʥʦʣʝʪʥʠʭ ʩʦʨʥʳʭ ʨʘʩʪʝʥʠʡ ʜʦʩʪʠʛʣʦ 34 ʰʪ./ʤ2 ʧʦ ʥʫʣʝʚʦʡ 54 

ʰʪ./ʤ2. ʊʘʢʘʷ ʞʝ ʢʘʨʪʠʥʘ ʥʘʙʣʶʜʘʣʘʩʴ ʠ ʚ ʙʝʩʩʤʝʥʥʦʤ ʧʦʩʝʚʝ ʛʜʝ ʚ 2018 ʛʦʜʫ ʥʫʣʝʚʘʷ 
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ʪʝʭʥʦʣʦʛʠʷ ʙʳʣʘ ʟʘʩʦʨʝʥʘ ʩʠʣʴʥʝʝ ʥʘ 26; ʚ 2019 ʛʦʜʫ ʥʘ 18; 2022 ʛʦʜʫ ʥʘ 2 ʰʪ./ʤ2. 
 

ʊʘʙʣʠʮʘ 3 - ɿʘʩʦʨʸʥʥʦʩʪʴ ʧʦʩʝʚʦʚ ʚ ʬʘʟʫ ʢʫʱʝʥʠʷ ʟʘ 2018 ï 2022 ʛʦʜʳ, ʰʪ./ʤ2 

 

ʇʰʝʥʠʮʘ ʧʦ 

ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʘʤ ʊʝʭʥʦʣʦʛʠʠ 
ɺʠʜ ʩʦʨʥʳʭ 

ʨʘʩʪʝʥʠʡ 

ɻʦʜ ʠʩʩʣʝʜʦʚʘʥʠʡ 

2018 2019 2020 2021 2022 

1 2 3 4 5 6 7 8 

ʇʰʝʥʠʮʘ ʧʦ ʧʘʨʫ 

ʪʨʘʜʠʮʠʦʥ. 
ʦʜʥʦʣʝʪ. 21 34 9 5 9 

ʤʥʦʛʦʣʝʪ. 1 1 3 4 4 

ʥʫʣʝʚʘʷ  
ʦʜʥʦʣʝʪ. 27 54 11 4 10 

ʤʥʦʛʦʣʝʪ. 1 3 3 3 1 

ʇʰʝʥʠʮʘ ʧʦ ʛʦʨʦʭʫ 

ʪʨʘʜʠʮʠʦʥ. 
ʦʜʥʦʣʝʪ. 97 91 14 5 12 

ʤʥʦʛʦʣʝʪ. 2 3 2 6 2 

ʥʫʣʝʚʘʷ  
ʦʜʥʦʣʝʪ. 75 79 7 2 14 

ʤʥʦʛʦʣʝʪ. 2 3 1 1 3 

 ʪʨʘʜʠʮʠʦʥ. ʦʜʥʦʣʝʪ. 88 121 19 3 14 

ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 3 

ʇʰʝʥʠʮʘ ʧʦ ʣʴʥʫ  

ʤʘʩʣʠʯʥʦʤʫ 

 ʤʥʦʛʦʣʝʪ. 1 2 4 - 2 

ʥʫʣʝʚʘʷ  
ʦʜʥʦʣʝʪ. 49 123 18 2 15 

ʤʥʦʛʦʣʝʪ. 1 1 2 1 2 

ʇʰʝʥʠʮʘ ʙʝʩʩʤʝʥʥʘʷ 

ʪʨʘʜʠʮʠʦʥ. 
ʦʜʥʦʣʝʪ. 65 99 16 3 17 

ʤʥʦʛʦʣʝʪ. 5 4 2 3 2 

ʥʫʣʝʚʘʷ  
ʦʜʥʦʣʝʪ. 91 118 14 8 19 

ʤʥʦʛʦʣʝʪ. 5 5 1 9 3 

 

ʏʠʩʣʝʥʥʦʩʪʴ ʤʥʦʛʦʣʝʪʥʠʭ ʩʦʨʥʳʭ ʨʘʩʪʝʥʠʡ ʧʦ ʪʝʭʥʦʣʦʛʠʷʤ ʦʪʣʠʯʘʣʘʩʴ 

ʥʝʟʥʘʯʠʪʝʣʴʥʦ, ʠʥʦʛʜʘ ʚ ʧʦʣʴʟʫ ʥʫʣʝʚʦʡ ʪʝʭʥʦʣʦʛʠʠ, ʢ ʧʨʠʤʝʨʫ, ʚ ʧʰʝʥʠʮʝ ʧʦ ʧʘʨʫ ʚ 2021 

ʛʦʜʫ, ʛʜʝ ʥʫʣʝʚʘʷ ʪʝʭʥʦʣʦʛʠʷ ʙʳʣʘ ʟʘʩʦʨʝʥʘ ʥʘ 1 ʨʘʩʪʝʥʠʝ ʤʝʥʴʰʝ ʠʥʦʛʜʘ ʪʨʘʜʠʮʠʦʥʥʦʡ, 

ʥʘʧʨʠʤʝʨ, ʚ 2019 ʛʦʜʫ ʚ ʧʦʩʝʚʘʭ ʧʰʝʥʠʮʳ ʧʦ ʧʘʨʫ ʥʘ ʪʨʘʜʠʮʠʦʥʥʦʤ ʬʦʥʝ ʙʳʣʦ 1 ʰʪ./ʤ2 ʥʘ 

ʥʫʣʝʚʦʤ 3 ʰʪ./ʤ2 

ɺ ʩʨʘʚʥʝʥʠʠ ʩ ʩʝʚʦʦʙʦʨʦʪʦʤ ʙʝʩʩʤʝʥʥʳʡ ʧʦʩʝʚ ʙʳʣ ʟʘʩʦʨʸʥ ʩʠʣʴʥʝʝ. ʅʘʠʭʫʜʰʠʤ 

ʠʟ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ, ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʤ ʦʢʘʟʘʣʩʷ ʣʝʥ ʤʘʩʣʠʯʥʳʡ, ʪʘʢ ʢʘʢ ʧʦ ʥʝʤʫ ʷʨʦʚʘʷ 

ʧʰʝʥʠʮʘ ʙʳʣʘ ʟʘʩʦʨʝʥʘ ʩʠʣʴʥʝʝ ʚʩʝʛʦ. ʇʨʠʤʝʥʝʥʠʝ ʥʫʣʝʚʦʡ ʪʝʭʥʦʣʦʛʠʠ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 

ʜʣʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʥʝ ʩʧʨʦʚʦʮʠʨʦʚʘʣʦ ʜʘʣʴʥʝʡʰʝʛʦ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʫʩʠʣʝʥʠʷ 

ʟʘʩʦʨʸʥʥʦʩʪʠ ʥʫʣʝʚʦʛʦ ʬʦʥʘ ʧʦ ʚʩʝʤ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʘʤ ʩʝʚʦʦʙʦʨʦʪʘ.  

ʂ ʫʙʦʨʢʝ ʯʠʩʣʦ ʩʦʨʥʳʭ ʦʜʥʦʣʝʪʥʠʭ ʠ ʤʥʦʛʦʣʝʪʥʠʭ ʨʘʩʪʝʥʠʡ ʟʥʘʯʠʪʝʣʴʥʦ 

ʩʥʠʟʠʣʦʩʴ ʥʘ ʙʦʣʴʰʠʥʩʪʚʝ ʠʩʩʣʝʜʫʝʤʳʭ ʬʦʥʦʚ (ʊʘʙʣʠʮʘ 4).  ʂ ʧʨʠʤʝʨʫ, ʚ ʧʦʩʝʚʘʭ ʣʴʥʘ 

ʤʘʩʣʠʯʥʦʛʦ ʧʦ ʥʫʣʝʚʦʡ ʪʝʭʥʦʣʦʛʠʠ ʚ ʬʘʟʫ ʢʫʱʝʥʠʷ ʚ 2019 ʛʦʜʫ ʙʳʣʦ 123 ʰʪ./ʤ2, ʢ ʫʙʦʨʢʝ 

7 ʰʪ./ʤ2. ɺʝʨʦʷʪʥʝʝ ʚʩʝʛʦ ʠʭ ʢʦʣʠʯʝʩʪʚʦ ʫʤʝʥʴʰʘʣʦʩʴ ʟʘ ʩʯʸʪ ʛʝʨʙʠʮʠʜʥʦʡ ʦʙʨʘʙʦʪʢʠ ʠ 

ʚʳʩʦʢʦʡ ʢʦʥʢʫʨʝʥʪʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʨʘʩʪʝʥʠʡ ʚʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ ʚʝʛʝʪʘʮʠʠ. ʆʜʥʘʢʦ ʥʝ ʥʘ 

ʚʩʝʭ ʬʦʥʘʭ ʩʦʨʥʷʢʠ ʥʘʭʦʜʠʣʠʩʴ ʥʘ ʫʨʦʚʥʝ ʥʠʞʝ ʕʇɺ. ʂ ʧʨʠʤʝʨʫ, ʚ 2021 ʛʦʜʫ ʠʭ 

ʢʦʣʠʯʝʩʪʚʦ ʥʘʦʙʦʨʦʪ ʫʚʝʣʠʯʠʣʦʩʴ ʙʦʣʴʰʝ ʯʝʤ ʚ 1,5 ï 2 ʨʘʟʘ, ʟʘ ʩʯʸʪ ʦʙʠʣʴʥʳʭ ʦʩʘʜʢʦʚ ʚʦ 

ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ ʚʝʛʝʪʘʮʠʠ. ʏʪʦ ʣʠʰʥʠʡ ʨʘʟ ʜʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʢʦʣʠʯʝʩʪʚʦ ʩʦʨʥʳʭ ʨʘʩʪʝʥʠʡ 

ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʠʪ ʦʪ ʚʣʘʛʦʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ. 

ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʪʝʭʥʦʣʦʛʠʡ ʥʝ ʧʦʢʘʟʘʣ ʷʚʥʦʛʦ ʧʨʝʠʤʫʱʝʩʪʚʘ ʥʝ ʦʜʥʦʡ ʠʟ 

ʥʠʭ. ʈʘʟʥʠʮʘ ʤʝʞʜʫ ʥʠʤʠ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʥʝ ʧʨʝʚʳʰʘʣʘ 3 ï 5 ʨʘʩʪʝʥʠʡ ʚ ʦʩʥʦʚʥʦʤ 

ʚ ʧʦʣʴʟʫ ʥʫʣʝʚʦʡ.  ʀʩʢʣʶʯʝʥʠʝ ʧʰʝʥʠʮʘ ʧʦ ʛʦʨʦʭʫ, ʛʜʝ ʥʘ ʪʨʘʜʠʮʠʦʥʥʦʤ ʬʦʥʝ 

ʟʘʩʦʨʸʥʥʦʩʪʴ ʙʳʣʘ ʚʳʰʝ ʥʘ 22 ʰʪ./ʤ2.   ʇʨʠ ʘʥʘʣʠʟʝ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ ʚ ʩʝʚʦʦʙʦʨʦʪʝ 

ʩʘʤʘʷ ʚʳʩʦʢʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʦʜʥʦʣʝʪʥʠʭ ʩʦʨʥʷʢʦʚ ʚ 2018 ʛʦʜʫ ʥʘʭʦʜʠʣʦʩʴ ʚ ʧʰʝʥʠʮʝ ʧʦ 

ʛʦʨʦʭʫ ʧʨʠ ʪʨʘʜʠʮʠʦʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ - 34 ʰʪ./ʤ2. ʥʝ ʫʩʪʫʧʘʣ ʝʤʫ ʠ ʣʝʥ ʤʘʩʣʠʯʥʳʡ 24 

ʰʪ./ʤ2 ʧʦ ʪʨʘʜʠʮʠʦʥʥʦʡ ʠ 22 ʰʪ./ʤ2ʧʦ ʥʫʣʝʚʦʡ. 
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ʇʰʝʥʠʮʘ ʧʦ 

ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʘʤ ʊʝʭʥʦʣʦʛʠʠ 
ɺʠʜ ʩʦʨʥʳʭ 

ʨʘʩʪʝʥʠʡ 

ɻʦʜ ʠʩʩʣʝʜʦʚʘʥʠʡ 

2018 2019 2020 2021 2022 

ʇʰʝʥʠʮʘ ʧʦ ʧʘʨʫ 

ʪʨʘʜʠʮʠʦʥ. 
ʦʜʥʦʣʝʪ. 16 3 11 14 6 

ʤʥʦʛʦʣʝʪ. - - 1 1 2 

ʥʫʣʝʚʘʷ  
ʦʜʥʦʣʝʪ. 14 2 2 11 1 

ʤʥʦʛʦʣʝʪ. - - - - - 

ʇʰʝʥʠʮʘ ʧʦ 

ʛʦʨʦʭʫ 

ʪʨʘʜʠʮʠʦʥ. 
ʦʜʥʦʣʝʪ. 34 2 5 12 18 

ʤʥʦʛʦʣʝʪ. 1 1  3 3 

ʥʫʣʝʚʘʷ  
ʦʜʥʦʣʝʪ. 12 2 1 9 19 

ʤʥʦʛʦʣʝʪ. 2 1 1 1 3 

ʇʰʝʥʠʮʘ ʧʦ ʣʴʥʫ 

ʤʘʩʣʠʯʥʦʤʫ 

ʪʨʘʜʠʮʠʦʥ. 
ʦʜʥʦʣʝʪ. 24 6 2 18 19 

ʤʥʦʛʦʣʝʪ. - - 2  2 

ʥʫʣʝʚʘʷ  
ʦʜʥʦʣʝʪ. 22 7 1 11 15 

ʤʥʦʛʦʣʝʪ. - - -  2 

ʇʰʝʥʠʮʘ 

ʙʝʩʩʤʝʥʥʘʷ 

ʪʨʘʜʠʮʠʦʥ. 
ʦʜʥʦʣʝʪ. 15 1 9 10 7 

ʤʥʦʛʦʣʝʪ. 3 1 - 2 4 

ʥʫʣʝʚʘʷ  
ʦʜʥʦʣʝʪ. 11 1 1 12 10 

ʤʥʦʛʦʣʝʪ. 3 1 1 5 2 

 

 

ɺ ʙʝʩʩʤʝʥʥʦʤ ʧʦʩʝʚʝ ʨʘʟʥʠʮʘ ʤʝʞʜʫ ʪʝʭʥʦʣʦʛʠʷʤʠ ʙʳʣʘ ʥʝʟʥʘʯʠʪʝʣʴʥʦʡ ʚ 2018 

ʛʦʜʫ ʥʘ 4 ʰʪ./ʤ2, ʚ 2022 ʥʘ 2 ʰʪ./ʤ2 ʚ 2023 ʥʘ 3 ʰʪ./ʤ2 ʚ ʧʦʣʴʟʫ ʥʫʣʝʚʦʡ 

 ʇʨʠ ʛʝʨʙʠʮʠʜʥʦʡ ʦʙʨʘʙʦʪʢʠ ʚ ʢʫʱʝʥʠʝ, ʙʝʩʩʤʝʥʥʳʡ ʧʦʩʝʚ ʢ ʫʙʦʨʢʝ ʧʨʘʢʪʠʯʝʩʢʠ 

ʥʝ ʫʩʪʫʧʘʣ ʧʦʩʝʚʘʤ ʧʰʝʥʠʮʝ ʚ ʩʝʚʦʦʙʦʨʦʪʝ.  

ɿʘʢʣʶʯʝʥʠʝ/ʚʳʚʦʜʳ: ʂʦʣʠʯʝʩʪʚʦ ʩʦʨʥʳʭ ʨʘʩʪʝʥʠʡ ʥʘ ʧʦʣʝ ʠʟʤʝʥʷʝʪʩʷ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʬʘʢʪʦʨʦʚ. ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʥʘʠʙʦʣʴʰʝʝ ʚʣʠʷʥʠʝ 

ʦʢʘʟʳʚʘʝʪ ʚʣʘʛʦʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʩʝʟʦʥʘ. ɺʦ ʚʣʘʞʥʳʡ ʛʦʜ ʧʨʝʦʙʣʘʜʘʶʪ ʤʘʣʦʣʝʪʥʠʝ ʩʦʨʥʳʝ 

ʨʘʩʪʝʥʠʷ ʚ ʩʫʭʦʡ ʠʭ ʯʠʩʣʝʥʥʦʩʪʴ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʝʪʩʷ, ʠʥʦʛʜʘ ʜʘʞʝ ʥʠʞʝ ʧʦʨʦʛʘ 

ʚʨʝʜʦʥʦʩʥʦʩʪʠ. ʇʨʠ ʵʪʦʤ ʧʨʠ ʜʝʬʠʮʠʪʝ ʚʣʘʛʠ ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ ʥʝʩʢʦʣʴʢʦ ʠʟʤʝʥʷʝʪʩʷ, 

ʥʘʯʠʥʘʶʪ ʧʨʝʦʙʣʘʜʘʪʴ ʤʥʦʛʦʣʝʪʥʠʝ ʩʦʨʥʳʝ ʨʘʩʪʝʥʠʷ ʚ ʯʘʩʪʥʦʩʪʠ ʚ ʫʩʣʦʚʠʷʭ ʯʝʨʥʦʟʸʤʥʳʭ 

ʧʦʯʚ ʉʝʚʝʨʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ ʙʦʜʷʛ, ʚʴʶʥʦʢ ʧʦʣʝʚʦʡ, ʥʦʥʝʷ ʠ ʦʜʫʚʘʥʯʠʢ. ɺ ʫʩʣʦʚʠʷʭ ʊʆʆ 

çʂʘʨʘʙʘʣʳʢʩʢʘʷ ʉʍʆʉè, ʛʜʝ ʥʫʣʝʚʳʝ ʬʦʥʳ ʠʩʩʣʝʜʫʶʪʩʷ ʙʦʣʝʝ 15 ʣʝʪ, ʟʘʩʦʨʸʥʥʦʩʪʴ ʧʨʠ 

ʜʣʠʪʝʣʴʥʦʤ ʦʪʢʘʟʝ ʦʪ ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʥʝ ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ ʥʝ 

ʠʟʤʝʥʷʝʪʩʷ. ʈʘʟʥʠʮʘ ʧʦ ʜʘʥʥʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʤʝʞʜʫ ʥʫʣʝʚʦʡ ʠ ʪʨʘʜʠʮʠʦʥʥʦʡ 

ʪʝʭʥʦʣʦʛʠʷʤʠ ʥʝʟʥʘʯʠʪʝʣʴʥʘ. ʅʘ ʩʪʝʧʝʥʴ ʟʘʩʦʨʸʥʥʦʩʪʠ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʠ 

ʧʨʝʜʰʝʩʪʚʝʥʥʠʢ. ʄʝʥʴʰʝ ʚʩʝʛʦ ʩʦʨʥʳʭ ʨʘʩʪʝʥʠʡ ʧʦ ʧʘʨʫ, ʢʘʢ ʧʦ ʧʣʦʩʢʦʨʝʟʥʦʤʫ, ʪʘʢ ʠ ʧʦ 

ʭʠʤʠʯʝʩʢʦʤʫ, ʵʪʦ ʥʘʠʣʫʯʰʠʡ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢ. ʍʫʜʰʠʤ ʷʚʣʷʝʪʩʷ ʣʸʥ ʤʘʩʣʠʯʥʳʡ, ʧʦʩʣʝ 

ʢʦʪʦʨʦʛʦ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʚʳʩʦʢʘʷ ʟʘʩʦʨʸʥʥʦʩʪʴ, ʦʩʦʙʝʥʥʦ ʚ ʫʚʣʘʞʥʸʥʥʳʝ ʛʦʜʳ. 

ʊʝʭʥʦʣʦʛʠʠ ʦʙʨʘʙʦʪʢʠ ʧʦ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʘʤ ʠʤʝʣʠ ʨʘʟʣʠʯʥʫʶ ʩʪʝʧʝʥʴ ʟʘʩʦʨʸʥʥʦʩʪʠ. ʊʘʢ 

ʧʦ ʧʘʨʦʚʦʤʫ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʫ ʠ ʚ ʧʦʩʝʚʘʭ ʙʝʩʩʤʝʥʥʦʡ ʧʰʝʥʠʮʳ ʥʫʣʝʚʦʡ ʬʦʥ ʙʳʣ ʟʘʩʦʨʸʥ 

ʥʝʩʢʦʣʴʢʦ ʩʠʣʴʥʝʝ ʪʨʘʜʠʮʠʦʥʥʦʛʦ, ʚ ʧʦʩʝʚʘʭ ʛʦʨʦʭʘ ʢʘʨʪʠʥʘ ʧʨʦʪʠʚʦʧʦʣʦʞʥʘʷ: 

ʥʘʠʙʦʣʴʰʘʷ ʟʘʩʦʨʸʥʥʦʩʪʴ ʙʳʣʘ ʟʘʤʝʯʝʥʘ ʥʘ ʪʨʘʜʠʮʠʦʥʥʦʤ ʬʦʥʝ. 

ʇʨʠʤʝʥʝʥʠʝ ʥʫʣʝʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʥʝʨʘʟʨʳʚʥʦ ʩʚʷʟʘʥʦ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʭʠʤʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʟʘʱʠʪʳ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʛʝʨʙʠʮʠʜʦʚ ʧʦʣʦʞʠʪʝʣʴʥʦ ʩʢʘʟʘʣʦʩʴ, ʩʥʠʟʠʚ 

ʟʘʩʦʨʸʥʥʦʩʪʴ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ. ʂ ʤʦʤʝʥʪʫ ʫʙʦʨʢʠ ʯʠʩʣʦ ʩʦʨʥʷʢʦʚ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʟʠʣʦʩʴ, 

ʠ ʨʘʟʥʠʮʘ ʤʝʞʜʫ ʪʝʭʥʦʣʦʛʠʷʤʠ ʧʦ ʜʘʥʥʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʩʪʘʣʘ ʝʱʝ ʤʝʥʝʝ ʟʘʤʝʪʥʘ.  

ʇʨʠʤʝʥʝʥʠʝ ʥʫʣʝʚʦʡ ʪʝʭʥʦʣʦʛʠʠ ʚʦʟʤʦʞʥʦ ʚ ʫʩʣʦʚʠʷʭ ʫʤʝʨʝʥʥʦ-ʟʘʩʫʰʣʠʚʦʡ ʩʪʝʧʠ 

ʉʝʚʝʨʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ. 

ɹʣʘʛʦʜʘʨʥʦʩʪʴ. ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ ʧʨʦʛʨʘʤʤʥʦ-ʮʝʣʝʚʦʛʦ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ 

ʧʦ ʟʘʢʘʟʫ ʄʠʥʠʩʪʝʨʩʪʚʘ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ, ʧʦ ʧʨʦʝʢʪʫ 

BR10764908 çʈʘʟʨʘʙʦʪʘʪʴ ʩʠʩʪʝʤʫ ʟʝʤʣʝʜʝʣʠʷ, ʚʦʟʜʝʣʳʚʘʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 
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ʢʫʣʴʪʫʨ (ʟʝʨʥʦʚʳʭ, ʟʝʨʥʦʙʦʙʦʚʳʭ, ʤʘʩʣʠʯʥʳʭ ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʢʫʣʴʪʫʨ) ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʵʣʝʤʝʥʪʦʚ ʪʝʭʥʦʣʦʛʠʠ ʚʦʟʜʝʣʳʚʘʥʠʷ, ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʛʦ ʧʠʪʘʥʠʷè ʟʘ 2021-2023 ʛʦʜʳ. 

ʀʩʧʦʣʥʠʪʝʣʴ ʧʨʦʝʢʪʘ ʊʆʆ çʅʇʎɿʍ ʠʤ ɸ.ʀ. ɹʘʨʘʝʚʘè, ʩʦʠʩʧʦʣʥʠʪʝʣʴ ʊʆʆ 

çʂʘʨʘʙʘʣʳʢʩʢʘʷ ʉʍʆʉè. 
 

ʃʠʪʝʨʘʪʫʨʘ: 

  

[1] ɹʦʨʠʥ, ɸ.ɸ., ʂʦʨʦʚʠʥʘ ʆ.ɸ.  ʆʙʨʘʙʦʪʢʘ ʧʦʯʚʳ, ʘʛʨʦʬʠʟʠʢʘ, ʟʘʩʦʨʸʥʥʦʩʪʴ ʠ 

ʫʨʦʞʘʡʥʦʩʪʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ // ɺʣʘʜʠʤʠʨʩʢʠʡ ʟʝʤʣʝʜʝʣʝʮ, ï 2011. - ˉ1 (55).  ï 

ʉ.26 ï 27.    

[2] ɿʘʭʘʨʝʥʢʦ, ɸ.ɺ. ʋʧʨʘʚʣʝʥʠʝ ʩʦʨʥʳʤ ʢʦʤʧʦʥʝʥʪʦʤ ʘʛʨʦʬʠʪʦʮʝʥʦʟʘ // ɿʘʱʠʪʘ ʠ 

ʢʘʨʘʥʪʠʥ ʨʘʩʪʝʥʠʡ, ï 2007. - ˉ2. ï ʉ. 81 ï 84.  

[3] ʇʫʨʛʠʥ, ɼ.ɺ. ɺʣʠʷʥʠʝ ʨʘʟʣʠʯʥʳʭ ʧʨʠʸʤʦʚ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʚ ʟʝʨʥʦʧʘʨʦʚʦʤ 

ʩʝʚʦʦʙʦʨʦʪʝ ʥʘ ʟʘʩʦʨʸʥʥʦʩʪʴ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ // ʇʨʠʦʨʠʪʝʪʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʨʘʟʚʠʪʠʷ 

ʩʦʚʨʝʤʝʥʥʦʡ ʥʘʫʢʠ ʤʦʣʦʜʳʭ ʫʯʸʥʳʭ ʘʛʨʘʨʠʝʚ. ʩʙ. ʥʘʫʯʥ. ʪʨ. ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ï 

ʌɻɹʅʋ ɸʣʪʘʡʩʢʠʡ ʅʀʀʉʍ, 2016. ï ʉ. 3 ï 6.  

[4] ʉʪʫʢʘʣʦʚ, ʈ.ʉ., ɼʨʠʜʠʛʝʨ ɺ.ʂ. ɺʣʠʷʥʠʝ ʪʝʭʥʦʣʦʛʠʠ No-till  ʥʘ ʟʘʩʦʨʸʥʥʦʩʪʴ ʠ 

ʥʘʢʦʧʣʝʥʠʝ ʛʣʠʬʘʩʘʪ ʢʠʩʣʦʪʳ ʚ ʧʦʯʚʝ ʠ ʟʝʨʥʝ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ // ʅʦʚʦʩʪʠ ʥʘʫʢʠ ʚ ɸʇʂ, ï 2018. - 

ˉ1(10) ï ʉ. 74 ï 78. DOI 10.25930/2218-855x-1-10ï121128 

[5] ɺʣʘʩʝʥʢʦ, ɸ.ʅ., ɺʣʘʩʝʥʢʦ ʅ.ɻ., ʂʦʨʦʪʢʠʭ ʅ.ɸ. ʇʨʦʙʣʝʤʳ ʠ ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʨʘʙʦʪʢʠ ʠ 

ʦʩʚʦʝʥʠʷ ʪʝʭʥʦʣʦʛʠʠ No- till  ʥʘ ʯʝʨʥʦʟʸʤʘʭ ʣʝʩʦʩʪʝʧʠ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ // ɼʦʩʪʠʞʝʥʠʷ ʥʘʫʢʠ ʠ 

ʪʝʭʥʠʢʠ ʚ ɸʇʂ, ï 2013. - ˉ9. ï ʉ. 16 ï 19.  

[6] ʀʚʯʝʥʢʦ, ɺ.ʂ., ʄʠʭʘʡʣʦʚʘ ɿ.ʀ., ʌʠʣʠʧʦʚ ɸ.ɻ., ʂʦʢʠʥ ʉ.ɺ. ɺʣʠʷʥʠʝ 

ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ ʦʩʥʦʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʥʘ ʟʘʩʦʨʸʥʥʦʩʪʴ ʧʦʩʝʚʦʚ ʷʨʦʚʦʡ 

ʧʰʝʥʠʮʳ // ɺʝʩʪʥʠʢ ʂʨʘʩɻɸʋ, ï 2020. - ˉ3. ï ʉ. 35 ï 43.  DOI: 10.36718/1819-4036-2020-3-35-43.   

[7] ɹʘʢʠʨʦʚ, ʌ.ɻ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʠʭ ʩʠʩʪʝʤ ʦʙʨʘʙʦʪʢʠ ʯʝʨʥʦʟʸʤʦʚ 

ʩʪʝʧʥʦʡ ʟʦʥʳ ʖʞʥʦʛʦ ʋʨʘʣʘ: ʘʚʪʦʨʝʬ. ʜʠʩ. ʜʦʢ. ʩ.-ʭ. ʥʘʫʢ. ïʆʨʝʥʙʫʨʛ: ʆʨʝʥʙʫʨʛʩʢʠʡ ɻɸʋ, 2008. ï 

48 ʩ.   

[8] ɹʘʢʠʨʦʚ, ʌ.ɻ., ɹʘʢʘʝʚʘ ʖ.ʅ. ɿʘʩʦʨʸʥʥʦʩʪʴ ʧʦʚʪʦʨʥʳʭ ʧʦʩʝʚʦʚ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ ʚ No- 

till  ʪʝʭʥʦʣʦʛʠʠ //ʀʟʚʝʩʪʠʷ ʆʨʝʥʙʫʨʛʩʢʦʛʦ ɸʛʨʘʨʥʦʛʦ ʋʥʠʚʝʨʩʠʪʝʪʘ. ï 2015. - ˉ3 (53). ï ʉ. 39 ï 40. 

[9] ʀʚʯʝʥʢʦ, ɺ.ʂ., ʄʠʭʘʡʣʦʚʘ ɿ.ʀ. ɺʣʠʷʥʠʝ ʨʘʟʣʠʯʥʳʭ ʦʙʨʘʙʦʪʦʢ ʧʦʯʚʳ ʠ ʩʨʝʜʩʪʚ 

ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ // ɺʝʩʪʥʠʢ ʂʨʘʩɻɸʋ. ï 2017. - ˉ4. ï ʉ3 ï 

10.   

[10] ʄʠʭʘʡʣʦʚ, ɿ.ʀ. ʄʠʭʘʡʣʦʚ ɸ.ɸ., ɺʘʢʫʣʝʥʢʦ ʆ.ɺ. ɺʣʠʷʥʠʝ ʩʧʦʩʦʙʦʚ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ 

ʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ / ɺʝʩʪʥʠʢ ʂʨʘʩɻɸʋ, ï 2016.- ˉ4. ʉ.10 ï 15.  

[11] ɼʦʩʧʝʭʦʚ, ɹ.ɸ., ʄʝʪʦʜʠʢʘ ʦʧʳʪʥʦʛʦ ʜʝʣʘ. ï ʄ.: ɸʛʨʦʧʨʦʤʠʟʜʘʪ, 1985. ï 352 ʩ. 

[12] ɸʨʪʦʭʠʥ, ʂ.ʉ. ʉʦʨʥʳʝ ʨʘʩʪʝʥʠʷ ï ʄ.: ʇʝʯʘʪʥʳʡ ʛʦʨʦʜ, 2010. ï 272 ʩ.  

[13] ʐʧʘʘʨ, ɼ. ʠ ʜʨ. ɿʝʨʥʦʚʳʝ ʢʫʣʴʪʫʨʳ (ɺʳʨʘʱʠʚʘʥʠʝ, ʫʙʦʨʢʘ, ʜʦʨʘʙʦʪʢʘ ʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ) ï ʄ.: DLV ï ɸʛʨʦʜʝʣʦ, 2008. ï 656 ʩ. 

[14] ɼʦʩʧʝʭʦʚ, ɹ.ɸ., ɺʘʩʠʣʴʝʚ ʀ.ʇ., ʊʫʣʠʢʦʚ ɸ.ʄ ʇʨʘʢʪʠʢʫʤ ʧʦ ʟʝʤʣʝʜʝʣʠʶ / ɹ.ɸ. 

ɼʦʩʧʝʭʦʚ, ʀ.ʇ. ɺʘʩʠʣʴʝʚ. ɸ.ʄ. ʊʫʣʠʢʦʚ. ï ʄ.: ɸʛʨʦʧʨʦʤʠʟʜʘʪ, 1987. ï 383 ʩ. 

[15] ʉʦʨʦʢʠʥ, ʆ.ɼ. ʇʨʠʢʣʘʜʥʘʷ ʩʪʘʪʠʩʪʠʢʘ ʥʘ ʢʦʤʧʴʶʪʝʨʝ. 2-ʫ ʠʟʜ. / ʆ.ɼ. ʉʦʨʦʢʠʥ.  

ʂʨʘʩʥʦʦʙʩʢ, ɻʋʇ ʈʇʆ ʉʆ ʈɸʉʍʅ, 2009. ï 222 

[16] ʊʫʨʠʥ, ɽ.ʅ. ʇʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ ʩʠʩʪʝʤʳ ʟʝʤʣʝʜʝʣʠʷ ʧʨʷʤʦʛʦ ʧʦʩʝʚʘ ʚ ʤʠʨʝ 

(ʦʙʟʦʨ) // ʊʘʚʨʠʯʝʩʢʠʡ ʚʝʩʪʥʠʢ ʘʛʨʘʨʥʦʡ ʥʘʫʢʠ, ï 2020. - ˉ2. ï ʉ. 150 ï 159. 

[17] ʇʘʚʣʦʚ, ʉ.ɸ., ʇʦʧʦʚ ɸ.ʉ. No-till ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʧʝʨʩʧʝʢʪʠʚʘ ʧʦʚʳʰʝʥʠʷ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ (ʦʙʟʦʨ) // ɿʝʨʥʦʚʦʝ ʭʦʟʷʡʩʪʚʦ ʈʦʩʩʠʠ, 2017. ˉ 5 (53). ʉ. 

56ï60. 

 

References: 

 

[1] Borin, A.A., Korovina O.A. Obrabotka pochvy, agrofizika, zasoronnost' i urozhaynost' 

sel'skokhozyaystvennykh kul'tur // Vladimirskiy zemledelets. ï 2011. - ˉ1 (55). ï S.26 ï 27. [in russian]   

[2] Zakharenko, A.V . Upravleniye sornym komponentom agrofitotsenoza // Zashchita i karantin 

rasteniy, ï 2007. - ˉ2. ï S. 81 ï 84. [in russian] 

[3] Purgin, D.V. Vliyaniye razlichnykh priyomov obrabotki pochvy v zernoparovom sevooborote 

Na zasoronnost' zernovykh kul'tur // Prioritetnyye napravleniya razvitiya sovremennoy nauki molodykh 



84 

 

uchonykh agrariyev. Sb. nauchn. Tr. Mezhdunarodnoy konferentsii ï FGBNU Altayskiy NIISKH, 2016. 

ï S.3 ï 6. [in russian] 

 [4] Stukalov, R.S., Dridiger V.K. Vliyaniye tekhnologii No-till na zasoronnost' i nakopleniye 

glifasat kisloty v pochve i zerne ozimoy pshenitsy // Novosti nauki v APK. ï 2018. - ˉ1(10) ï S. 74 ï 78. 

DOI 10.25930/2218-855x-1-10ï121128 [in russian]  

 [5] Vlasenko, A.N., Vlasenko N.G., Korotkikh N.A. Problemy i perspektivy razrabotki i 

osvoyeniya tekhnologii No- till na chernozomakh lesostepi Zapadnoy Sibiri // Dostizheniya nauki i 

tekhniki v APK, ï 2013. - ˉ9. ï S. 16-19. [in russian]   

[6] Ivchenko, V.K., Mikhaylova Z.I., Filipov A.G., Kokin S.V. Vliyaniye 

resursosberegayushchikh tekhnologiy osnovnoy obrabotki pochvy na zasoronnost' posevov yarovoy 

pshenitsy // Vestnik KrasGAU, ï 2020. - ˉ3. ï S. 35 ï 43. DOI: 10.36718/1819-4036-2020-3-35-43. [in 

russian] 

[7] Bakirov, F.G. Effektivnost' resursosberegayushchikh sistem obrabotki chernozomov stepnoy 

zony Yuzhnogo Urala: avtoref. dis. dok. s.-kh. nauk. ï Orenburg: Orenburgskiy GAU, 2008. ï 48 s. [in 

russian] 

 [8] Bakirov, F.G., BakayevaYU.N. Zasoronnost' povtornykh posevov yarovoy pshenitsy v No- 

till tekhnologii //Izvestiya Orenburgskogo Agrarnogo Universiteta, ï 2015. - ˉ3 (53). ï S. 39 ï 40. [in 

russian] 

[9] Ivchenko, V.K ., Mikhaylova Z.I. Vliyaniye razlichnykh obrabotok pochvy i sredstv 

intensifikatsii na produktivnost' zernovykh kul'tur // Vestnik KrasGAU. ï 2017. - ˉ4. ï S,3 ï 10. [in 

russian] 

[10] Mikhaylov , Z.I . Mikhaylov A.A., Vakulenko O.V. Vliyaniye sposobov obrabotki pochvy na 

produktivnost' zernovykh kul'tur / Vestnik KrasGAU, ï 2016. - ˉ4. S.10 ï 15. [in russian] 

[11] Dospekhov, B.A., Metodika opytnogo dela. ï M.: Agropromizdat, 1985. ï 352 s. [in russian] 

[12] Artokhin , K.S. Sornyye rasteniya ïM.: Pechatnyy gorod, 2010. ï 272 s. [in russian]   

[13] Shpaar, D. i dr. Zernovyye kul'tury (Vyrashchivaniye, uborka, dorabotka i ispol'zovaniye) ï 

M.: DLV ï Agrodelo, 2008. ï 656 s. [in russian]   

[14] Dospekhov, B.A., Vasil'yev I.P., Tulikov A.M Praktikum po zemledeliyu / B.A. Dospekhov, 

I.P. Vasil'yev. A.M. Tulikov. ï M.: Agropromizdat, 1987. ï 383 s. [in russian] 

[15] Sorokin, O.D. Prikladnaya statistika na komp'yutere. 2-u izd. / O.D. Sorokin. Krasnoobsk, 

GUP RPO SO RASKHN, 2009. ï 222 [in russian] 

[16] Turin , Ye.N. Preimushchestva i nedostatki sistemy zemledeliya pryamogo poseva v mire 

(obzor) // Tavricheskiy vestnik agrarnoy nauki, ï 2020. - ˉ2. ï S. 150 ï 159. [in russian] 

[17] Pavlov, S.A., Popov A. S. No-till tekhnologicheskaya perspektiva povysheniya 

produktivnosti ozimoy pshenitsy (obzor) // Zernovoye khozyaystvo Rossii. 2017. ˉ 5 (53). S. 56ï60 [in 

russian]. 

 

INFLUENCE OF SOIL TILLEGE TECHNOLOGIES AND PRECEDING IN CROPPED ROOT 
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Karabalyk Agricultural Experimental Station Nauchnoe village, Kostanay region, Kazakhstan 

 

Annotation. In modern agriculture, the most controversial issue is the use of resource-saving no-

till technologies based on the transition to direct sowing. This is achieved by a complete rejection of 

mechanical influences by soil-cultivating phenomena. However, this is a very labor-intensive 

agrotechnical operation, requiring the availability of expensive tillage equipment on the farm. Prices for 

fuels and lubricants are also forcing farmers to switch to zero-tillage technologies. The underlying 

problem could be severe weed infestation. Some scientific assumptions show that with the transition to 

non-moldboard flat-cutting and shallow surface and zero cultivation systems, the total group of weeds 

increases. In addition to surface treatment, there are various chemical and biological methods of 

vegetation control. Leaders play an important role in crop rotation. The alternation of cultivation features 
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of different biological groups can lead to the reduction of individual plants. 

The issue of the degree of contamination of crops during the transitional and long-term use of 

zero technology remains the highest priority. For more than 15 years, under the conditions of LLC 

"Karabalykskaya SHOS", a comparative assessment of traditional and zero technologies, an analysis of 

the degree of weed infestation of crops with various processing technologies has been carried out at an 

experimental hospital for more than 15 years. In the course of the research work, it was significant that in 

the conditions of a moderately arid steppe on ordinary chernozems of Northern Kazakhstan, the degree of 

infestation of spring wheat according to zero technology did not exceed the infestation when cutting 

according to traditional ones. With a long-term refusal to cultivate the soil, the species composition of 

individual plants differed slightly from the zonal traditional technology. To exert influence and leadership 

according to the degree of contamination. The fewest varieties of plants in a pair, both in terms of flat-

cutting and chemical, this is the best factor. The worst is oil flax, after which high weediness can be 

traced, especially in wet years. The processing technologies of the predecessors had a different degree of 

contamination. So, according to the fallow predecessor and in the crops of permanent wheat, the zero 

background was infested with a somewhat less traditional background, in the pea crops the picture is the 

opposite: the greatest infestation was seen against the traditional technology. 

Keywords: tillage, no-till, weed infestation, vulnerability of spring wheat. 

 

ʉʆʃʊתʉʊɯʂ פɸɿɸפʉʊɸʅʅʓר  ʆʈʊɸʐɸ  ױפʈנɸפ ɼɸʃɸʉʓʅɼɸנʓ ɾɸɿɼʓפ ɹʀɼɸʁ 

ɸʋʓʉʇɸʃʓ ɽɻɯʉʊɯɻɯʅɽ ɸʈɸʄʐᴆʇʂɽ פɸʈʉʓ ʊʆʇʓʈɸפʊʓ ᴆʅɼɽʋ 

ʊɽʍʅʆʃʆɻʀʗʉʓ ʄɽʅ ʆʅʓר ɸʃנʓ ɼɸפʓʃʓʅʓר ᴄʉɽʈɯ 

 

ɹʦʜʨʳʡ ʂ.ɺ., ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ סʳʣʳʤʜʘʨʳʥʳש ʤʘʛʠʩʪʨʽ, ʘʩʧʠʨʘʥʪ 

ʐʠʣʦ ɽ.ɺ. ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ סʳʣʳʤʜʘʨʳʥʳש ʤʘʛʠʩʪʨʽ, ʘʩʧʠʨʘʥʪ 

ʂʘʣʜʳʙʘʝʚ ɼ.ʉ., ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ סʳʣʳʤʜʘʨʳʥʳש ʤʘʛʠʩʪʨʽ, ʘʩʧʠʨʘʥʪ 

ɹʦʜʨʘʷ ʄ.ʖ.  ʘʫʳʣ ʰʘʨʫʘʰʳʣʳס ץʳʣʳʤʜʘʨʳʥʳש ʙʘʢʘʣʘʚʨʳ, ʤʘʛʠʩʪʨʘʥʪ 

 

çϧʘʨʘʙʘʣʳϨ ʘʫʳʣ ʰʘʨʫʘʰʳʣʳϨ ʪϸʞʽʨʠʙʝ ʩʪʘʥʮʠʷʩʳè ɾʐʉ, ʅʘʫʯʥʳʡ ʘʫʳʣʳ 

ϧʦʩʪʘʥʘʡ ʦʙʣʳʩʳ, ϧʘʟʘϨʩʪʘʥ  

 

ɸשʜʘʪʧʘ. פʘʟʽʨʛʽ ʝʛʽʥʰʽʣʽʢʪʝ ʪʽʢʝʣʝʡ ʝʛʽʩʢʝ ʢᴇʰʫʛʝ ʥʝʛʽʟʜʝʣʛʝʥ ʨʝʩʫʨʩʪʘʨʜʳ װʥʝʤʜʝʡʪʽʥ 

ʥᴇʣʜʽʢ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ץʦʣʜʘʥʫ ʤᴅʩʝʣʝʩʽ ʝש ʧʽʢʽʨʪʘʣʘʩ ʙʦʣʳʧ ץʘʣʘ ʙʝʨʝʜʽ. ɹסײʘʥ ʪʦʧʳʨʘץ ᴇשʜʝʫ 

 ʣ ᴇʪʝײʦʣ ʞʝʪʢʽʟʽʣʝʜʽ. ɸʣʘʡʜʘ, ʙץ ʳʣʳץʙʘʩ ʪʘʨʪʫ ʘʨ ץᴅʩʝʨʽʥʝʥ ʪʦʣʳ ץʤʝʭʘʥʠʢʘʣʳ שʙʳʣʳʩʪʘʨʳʥʳײץ

ʢᴇʧ ʫʘץʳʪʪʳ ץʘʞʝʪ ʝʪʝʪʽʥ ʘʛʨʦʪʝʭʥʠʢʘʣʳץ ʦʧʝʨʘʮʠʷ, ʦʣ ʵʢʦʥʦʤʠʢʘʜʘ ץʳʤʙʘʪ ʪʦʧʳʨʘץ ᴇשʜʝʫ 

ʪʝʭʥʠʢʘʩʳʥʳש ʙʦʣʫʳʥ ʪʘʣʘʧ ʝʪʝʜʽ. ɾʘʥʘʨ-ʞʘסʘʨʤʘʡ ʙʘסʘʩʳ ʬʝʨʤʝʨʣʝʨʜʽ ʞʝʨʜʽ ᴇשʜʝʫʜʽש ʥᴇʣʜʽʢ 

ʪʝʭʥʦʣʦʛʠʷʩʳʥʘ ʢᴇʰʫʛʝ ʤᴅʞʙװʨ ʝʪʝʜʽ. ʅʝʛʽʟʛʽ ʤᴅʩʝʣʝ ʜʘץʳʣʜʘʨʜʳש ʝʣʝʫʣʽ ʙʽʪʝʣʫʽʥʝ ʘʡʥʘʣʫʳ 

ʤװʤʢʽʥ. ʂʝʡʙʽʨ סʘʣʳʤʜʘʨ װʡʽʥʜʽʩʽʟ ʞʘʣʧʘץ ʞᴅʥʝ ʪʘʷʟ ʙʝʪʪʽʢ ʞᴅʥʝ ʥᴇʣʜʽʢ ᴇשʜʝʫ ʞװʡʝʣʝʨʽʥʝ ʢᴇʰʢʝʥ 

ʢʝʟʜʝ ʘʨʘʤʰᴇʧʪʝʨʜʽש ʞʘʣʧʳ ʪʦʙʳ ʢᴇʙʝʡʝʪʽʥʽʥ ʢᴇʨʩʝʪʝʜʽ. ɹʝʪʪʽ ᴇשʜʝʫʜʝʥ ʙʘʩץʘ, ᴇʩʽʤʜʽʢʪʝʨʤʝʥ 

ʢװʨʝʩʫʜʽש ᴅʨʪװʨʣʽ ʭʠʤʠʷʣʳץ ʞᴅʥʝ ʙʠʦʣʦʛʠʷʣʳץ ᴅʜʽʩʪʝʨʽ ʙʘʨ. ɸʫʳʩʧʘʣʳ ʝʛʽʩʪʝʛʽ ʢᴇʰʙʘʩʰʳʣʘʨ 

ʤʘשʳʟʜʳ ʨᴇʣ ʘʪץʘʨʘʜʳ. ᴄʨ ʪװʨʣʽ ʙʠʦʣʦʛʠʷʣʳץ ʪʦʧʪʘʨʜʳש ʝʨʝʢʰʝʣʽʢʪʝʨʽʥ ᴇʩʽʨʫʜʽש ʢʝʟʝʢʪʝʩʫʽ ʞʝʢʝ 

ᴇʩʽʤʜʽʢʪʝʨʜʽש ʘʟʘʶʳʥʘ ᴅʢʝʣʫʽ ʤװʤʢʽʥ. 

ʅᴇʣʜʽʢ ʪʝʭʥʦʣʦʛʠʷʥʳ ᴆʪʧʝʣʽ ʞᴅʥʝ ײʟʘץ ץʦʣʜʘʥʫ ʢʝʟʽʥʜʝ ʜʘץʳʣʜʘʨʜʳש ʣʘʩʪʘʥʫ ʜᴅʨʝʞʝʩʽ 

ʤᴅʩʝʣʝʩʽ ʝש ʙʘʩʳʤ ʙʦʣʳʧ ץʘʣʘ ʙʝʨʝʜʽ. "פʘʨʘʙʘʣʳץ ɸʐʊᴆ" ɾʐפ ʞʘסʜʘʡʳʥʜʘ ʪᴅʞʽʨʠʙʝʣʽʢ 

ʩʪʘʮʠʦʥʘʨʜʘ 15 ʞʳʣʜʘʥ ʘʩʪʘʤ ʫʘץʳʪ ʙʦʡʳ ʜᴅʩʪװʨʣʽ ʞᴅʥʝ ʥᴇʣʜʽʢ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʩʘʣʳʩʪʳʨʤʘʣʳ 

ʙʘסʘʣʘʫ, ᴅʨʪװʨʣʽ ᴇשʜʝʫ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥʜʘסʳ ʜʘץʳʣʜʘʨʜʳש ʣʘʩʪʘʥʫ ʜᴅʨʝʞʝʩʽʥ ʪʘʣʜʘʫ ʞװʨʛʽʟʽʣʜʽ. 

ɿʝʨʪʪʝʫ ʞײʤʳʩʳ ʙʘʨʳʩʳʥʜʘ ʉʦʣʪװʩʪʽʢ פʘʟʘץʩʪʘʥʥʳץ שʘʨʘʧʘʡʳʤ ץʘʨʘ ʪʦʧʳʨʘץʪʘʨʳʥʜʘסʳ ʦʨʪʘʰʘ 

 ʨʣʽװʥᴇʣʜʽʢ ʪʝʭʥʦʣʦʛʠʷ ʙʦʡʳʥʰʘ ʣʘʩʪʘʥʫ ʜᴅʨʝʞʝʩʽ ʜᴅʩʪ שʙʠʜʘʡʜʳ ץʜʘʡʳʥʜʘ ʞʘʟʜʳסʜʘʣʘ ʞʘ ץʘסʨײץ

ʪװʨʜʝ ʩʦʶ ʢʝʟʽʥʜʝ ʣʘʩʪʘʥʫʜʘʥ ʘʩʧʘסʘʥʳ ʘʡʪʘʨʣʳץʪʘʡ ʙʘʡץʘʣʜʳ. ʊʦʧʳʨʘץʪʳ ᴇשʜʝʫʜʝʥ ײʟʘץ ʫʘץʳʪ 

ʙʘʩ ʪʘʨʪץʘʥ ʢʝʟʜʝ ʞʝʢʝ ᴇʩʽʤʜʽʢʪʝʨʜʽש ʪװʨʣʽʢ ײץʨʘʤʳ ʘʡʤʘץʪʳץ ʜᴅʩʪװʨʣʽ ʪʝʭʥʦʣʦʛʠʷʜʘʥ ʩᴅʣ ᴇʟʛʝʰʝ 

ʙʦʣʜʳ. ɹʽʪʝʣʫ ʜᴅʨʝʞʝʩʽ ʙʦʡʳʥʰʘ ᴅʩʝʨ ʝʪʫ ʞᴅʥʝ ʢᴇʰʙʘʩʰʳʣʳץ. ᴆʩʽʤʜʽʢʪʝʨʜʽש ʝש ʘʟ ʩʦʨʪʪʘʨʳ 

ʞײʧʧʝʥ, ʞʘʣʧʘץ ʢʝʩʽʥʜʽʤʝʥ ʜʝ, ʭʠʤʠʷʣʳץ ʪװʨʽʤʝʥ ʜʝ ʞʘץʩʳ ʬʘʢʪʦʨ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɽש ʞʘʤʘʥʳ-

ʤʘʡʣʳ ʟʳסʳʨ, ʩʦʜʘʥ ʢʝʡʽʥ ʞʦסʘʨʳ ʙʽʪʝʣʫ ʙʘʡץʘʣʘʜʳ, ᴅʩʽʨʝʩʝ ʳʣסʘʣʜʳ ʞʳʣʜʘʨʳ. 

ʇʨʝʜʰʝʩʪʚʝʥʥʠʢʪʝʨ ʙʦʡʳʥʰʘ ᴇשʜʝʫ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳ ᴅʨʪװʨʣʽ ʜᴅʨʝʞʝʜʝ ʙʽʪʝʣʫʛʝ ʠʝ ʙʦʣʜʳ. 

ʉʦʥʳʤʝʥ, ʙʫ ʧʨʝʜʰʝʩʪʚʝʥʥʠʛʽ ʙʦʡʳʥʰʘ ʞᴅʥʝ ʪײʨʘץʪʳ ʙʠʜʘʡ ʜʘץʳʣʜʘʨʳʥʜʘ ʥᴇʣʜʽʢ ʬʦʥ ʜᴅʩʪװʨʣʽ 

ʝʤʝʩ, ʙײʨʰʘץ ʜʘץʳʣʜʘʨʳʥʜʘ ʩʫʨʝʪ ʢʝʨʽʩʽʥʰʝ ʙʦʣʜʳ: ʝװ שʣʢʝʥ ʙʽʪʝʣʫ ʜᴅʩʪװʨʣʽ ʬʦʥʜʘ ʙʘʡץʘʣʜʳ. 

ʊʽʨʝʢ ʩᴇʟʜʝʨ: ʪʦʧʳʨʘץʪʳ ᴇשʜʝʫ, ʥᴇʣʜʽʢ ʪʝʭʥʦʣʦʛʠʷ, ʜʘץʳʣʜʘʨʜʳש ʣʘʩʪʘʥʫʳ, ʞʘʟʜʳץ 

ʙʠʜʘʡʜʳש ʧʨʝʢʫʨʩʦʨʣʘʨʳ. 
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ʂʘʟʘʭʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʟʝʤʣʝʜʝʣʠʷ ʠ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ, 

 ʧ.ɸʣʤʘʣʳʙʘʢ, ɸʣʤʘʪʠʥʩʢʘʷ ʦʙʣ., ʂʘʟʘʭʩʪʘʥ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʳ  ʜʘʥʥʳʝ  ʧʦ ʙʝʣʢʦʚʦʤʫ ʤʘʨʢʠʨʦʚʘʥʠʶ ʚʥʫʪʨʠʩʦʨʪʦʚʳʭ  

ʙʠʦʪʠʧʦʚ  ʚ  ʢʦʤʤʝʨʯʝʩʢʠʭ ʩʦʨʪʘʭ   ʦʟʠʤʦʡ ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ ʧʦʣʠʤʦʨʬʥʳʭ (ʉʪʝʢʣʦʚʠʜʥʘʷ 24, 

ɹʦʛʘʨʥʘʷ 56)  ʠ ʤʦʥʦʤʦʨʬʥʳʭ (ʂʘʟʘʭʩʪʘʥʩʢʘʷ 10)  ʧʦ ʩʦʩʪʘʚʫ ʛʣʠʘʜʠʥʘ,  ʘʥʘʣʠʟʫ ʵʣʝʤʝʥʪʦʚ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʪʠʧʠʯʥʳʭ ʠ ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʙʠʦʪʠʧʦʚ, ʪʝʥʜʝʥʮʠʡ ʩʦʦʪʥʦʰʝʥʠʷ  ʚʥʫʪʨʠʩʦʨʪʦʚʳʭ 

ʙʠʦʪʠʧʦʚ  ʚ ʩʝʤʝʥʘʭ ʠ ʠʟʤʝʥʝʥʠʷ ʢʘʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʩʦʨʪʘ. ʋʩʪʘʥʦʚʣʝʥʦ,  ʯʪʦ ʚ ʩʝʤʝʥʘʭ  

ʢʦʤʤʝʨʯʝʩʢʠʭ ʩʦʨʪʦʚ ʦʟʠʤʦʡ ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ ʉʪʝʢʣʦʚʠʜʥʘʷ 24 ʠ ɹʦʛʘʨʥʘʷ 56 ʩʥʠʞʘʝʪʩʷ ʜʦʣʷ 

ʪʠʧʠʯʥʦʛʦ ʙʠʦʪʠʧʘ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʛʦʩʷ ʚʳʩʦʢʠʤ ʭʣʝʙʦʧʝʢʘʨʥʳʤ ʢʘʯʝʩʪʚʦʤ ʧʦ ʦʮʝʥʢʝ ʢʘʯʝʩʪʚʘ 

ʧʦ ʩʦʩʪʘʚʫ ʚʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʳʭ ʩʫʙʲʝʜʠʥʠʮ ʛʣʶʪʝʥʠʥʘ (Glu1-score), ʧʨʦʠʩʭʦʜʠʪ ʫʚʝʣʠʯʝʥʠʝ  

ʙʠʦʪʠʧʦʚ, ʙʦʣʝʝ ʘʜʘʧʪʠʨʦʚʘʥʥʳʭ ʢ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʫʩʣʦʚʠʷʤ, ʦʜʥʘʢʦ ʫʩʪʫʧʘʶʱʠʤ  ʪʠʧʠʯʥʦʤʫ 

ʙʠʦʪʠʧʫ ʧʦ ʢʘʯʝʩʪʚʫ. 

ʉʨʘʚʥʝʥʠʝ ʵʣʝʤʝʥʪʦʚ ʩʪʨʫʢʪʫʨʳ ʨʘʩʪʝʥʠʡ ʧʦʩʣʝ ʩʦʟʨʝʚʘʥʠʷ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʪʠʧʠʯʥʳʡ 

ʙʠʦʪʠʧ  ʩʦʨʪʘ ʉʪʝʢʣʦʚʠʜʥʘʷ 24  ʙʦʣʝʝ ʧʨʦʜʫʢʪʠʚʝʥ: ʦʥ ʠʤʝʝʪ ʙʦʣʴʰʝʝ ʯʠʩʣʦ ʟʝʨʝʥ ʚ ʛʣʘʚʥʦʤ 

ʢʦʣʦʩʝ, ʯʠʩʣʦ ʟʝʨʝʥ ʠ ʤʘʩʩʫ ʟʝʨʥʘ ʩ ʨʘʩʪʝʥʠʷ. ʉʦʧʫʪʩʪʚʫʶʱʠʡ ʙʠʦʪʠʧ ʙʦʣʝʝ ʚʳʩʦʢʦʨʦʩʣʳʡ, ʠʤʝʝʪ 

ʙʦʣʴʰʫʶ ʜʣʠʥʫ ʧʦʩʣʝʜʥʝʛʦ ʤʝʞʜʦʫʟʣʠʷ. ʇʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ, ʜʘʥʥʳʡ ʙʠʦʪʠʧ ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ 

ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʳʤ. ʊʠʧʠʯʥʳʡ ʙʠʦʪʠʧ ʩʦʨʪʘ ɹʦʛʘʨʥʘʷ 56  ʧʨʝʚʦʩʭʦʜʠʪ  ʩʦʧʫʪʩʪʚʫʶʱʠʡ ʣʠʰʴ ʧʦ 

ʤʘʩʩʝ 1000 ʟʝʨʝʥ, ʪʦʛʜʘ ʢʘʢ 2-ʦʡ ʙʠʦʪʠʧ ʩʦʨʪʘ  ʙʦʣʝʝ ʚʳʩʦʢʦʨʦʩʣʳʡ, ʠʤʝʝʪ ʙʦʣʴʰʫʶ ʜʣʠʥʫ 

ʛʣʘʚʥʦʛʦ ʢʦʣʦʩʘ,  ʙʦʣʴʰʝʝ ʯʠʩʣʦ ʟʝʨʝʥ ʚ ʛʣʘʚʥʦʤ ʢʦʣʦʩʝ, ʯʠʩʣʦ ʟʝʨʝʥ ʠ ʤʘʩʩʫ ʟʝʨʥʘ  ʩ ʨʘʩʪʝʥʠʷ.  

ʆʪʤʝʯʝʥʦ ʩʭʦʜʩʪʚʦ ʤʝʞʜʫ ʚʥʫʪʨʠʩʦʨʪʦʚʳʤʠ ʙʠʦʪʠʧʘʤʠ ʧʦ ʢʦʨʨʝʣʷʮʠʦʥʥʳʤ ʚʟʘʠʤʦʩʚʷʟʷʤ 

ʵʣʝʤʝʥʪʦʚ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ.  ʉʝʤʝʥʘ ʪʨʝʪʴʝʛʦ ʢʦʤʤʝʨʯʝʩʢʦʛʦ ʩʦʨʪʘ ï ʂʘʟʘʭʩʪʘʥʩʢʘʷ 10 ʠʜʝʥʪʠʯʥʳ 

ʧʦ ʩʧʝʢʪʨʫ ʛʣʠʘʜʠʥʘ,  ʩʦʨʪ ʤʦʥʦʙʠʦʪʠʧʥʳʡ. 

ʉʣʝʜʫʝʪ ʧʨʦʚʦʜʠʪʴ ʨʝʛʫʣʷʨʥʳʡ ʢʦʥʪʨʦʣʴ ʪʠʧʠʯʥʦʩʪʠ ʢʦʣʦʩʴʝʚ ʧʦʣʠʤʦʨʬʥʳʭ ʩʦʨʪʦʚ ʧʦ 

ʙʠʦʭʠʤʠʯʝʩʢʠʤ ʤʘʨʢʝʨʘʤ ʧʨʠ ʟʘʢʣʘʜʢʝ ʧʠʪʦʤʥʠʢʦʚ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʧʦʪʦʤʩʪʚ 1-ʦʛʦ ʛʦʜʘ ʚ 

ʩʝʤʝʥʦʚʦʜʩʪʚʝ ʩ ʮʝʣʴʶ ʩʦʭʨʘʥʝʥʠʷ ʧʝʨʚʦʥʘʯʘʣʴʥʦʛʦ  ʩʦʦʪʥʦʰʝʥʠʷ ʙʠʦʪʠʧʦʚ ʧʨʠ ʧʝʨʝʜʘʯʝ  ʩʦʨʪʘ 

ʥʘ ɻʉʀ.    
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʦʨʪ ʧʰʝʥʠʮʳ, ʛʣʠʘʜʠʥʦʚʳʝ ʙʠʦʪʠʧʳ,  ʵʣʝʤʝʥʪʳ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, 

ʢʘʯʝʩʪʚʦ ʧʦ ʛʣʶʪʝʥʠʥʫ 

 

ɺʚʝʜʝʥʠʝ. ʉʧʝʢʪʨ ʟʘʧʘʩʥʳʭ ʙʝʣʢʦʚ ʩʝʤʷʥ  ʟʝʨʥʦʚʳʭ (ʧʰʝʥʠʮʳ, ʷʯʤʝʥʷ, ʪʨʠʪʠʢʘʣʝ 

ʠ ʜʨ.) ʚʳʩʦʢʦ  ʩʦʨʪʦʩʧʝʮʠʬʠʯʝʥ, ʚ ʩʚʷʟʠ ʩ ʯʝʤ  ʝʛʦ ʤʦʞʥʦ  ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ  ʦʮʝʥʢʠ 

ʩʦʨʪʦʚʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ, ʪʠʧʠʯʥʦʩʪʠ, ʢʦʥʜʠʮʠʦʥʥʦʩʪʠ ʩʝʤʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. ʊʘʢ, ʚ 

ʨʝʢʦʤʝʥʜʘʮʠʷʭ ʋʇʆɺ, 2017 ʥʘʨʷʜʫ ʩ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ ʦʧʠʩʘʥʠʝʤ ʩʦʨʪʘ ʧʨʝʜʣʘʛʘʝʪʩʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʪʦʜʘ ʵʣʝʢʪʨʦʬʦʨʝʟʘ ʧʨʦʣʘʤʠʥʦʚ ʠ ʛʣʶʪʝʣʠʥʦʚ ʚ ʫʩʪʘʥʦʚʣʝʥʠʠ 

ʧʦʜʣʠʥʥʦʩʪʠ ʩʦʨʪʦʚ ʧʰʝʥʠʮʳ ʠ ʷʯʤʝʥʷ [1]. 

 ɺ ʩʣʫʯʘʝ ʥʝʨʘʟʣʠʯʠʤʦʩʪʠ ʧʦ  ʩʧʝʢʪʨʘʤ ʧʨʦʣʘʤʠʥʦʚ ʪʝʭ ʠʣʠ ʠʥʳʭ ʩʦʨʪʦʚ, ʯʪʦ 
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ʤʦʞʝʪ ʠʤʝʪʴ ʤʝʩʪʦ, ʧʦʩʢʦʣʴʢʫ ʩʝʣʝʢʮʠʦʥʝʨʘʤʠ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʢʘʯʝʩʪʚʝ ʠʩʭʦʜʥʳʭ 

ʨʦʜʠʪʝʣʴʩʢʠʭ ʦʜʥʠ ʠ ʪʝ ʞʝ ʠʩʪʦʯʥʠʢʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝʩʷ ʮʝʥʥʳʤʠ ʠʩʭʦʜʥʳʤʠ 

ʧʨʠʟʥʘʢʘʤʠ,  ʚ ʢʘʯʝʩʪʚʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʢ  ʙʝʣʢʦʚʳʤ  ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ɼʅʂ 

ʤʘʨʢʝʨʳ, ʥʘʠʙʦʣʝʝ ʫʜʦʙʥʳʤʠ ʠʟ ʢʦʪʦʨʳʭ ʜʣʷ ʵʪʠʭ ʮʝʣʝʡ ʷʚʣʷʶʪʩʷ ʤʠʢʨʦʩʘʪʝʣʣʠʪʥʳʝ 

(SSR), ʧʦʩʢʦʣʴʢʫ ʦʥʠ ʣʝʛʢʦ ʚʦʩʧʨʦʠʟʚʦʜʠʤʳ, ʧʦʣʠʤʦʨʬʥʳ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʜʦʨʦʛʠʝ ʚ 

ʠʩʧʦʣʥʝʥʠʠ.  ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʣʘʙʦʨʘʪʦʨʥʘʷ  ʧʘʩʧʦʨʪʠʟʘʮʠʷ ʙʫʜʝʪ ʥʘʟʳʚʘʪʴʩʷ 

ʜʚʫʭʫʨʦʚʥʝʚʦʡ [2]   

ɸʥʘʣʠʟ 1060 ʩʦʨʪʦʚ ʠ ʣʠʥʠʡ, ʚʳʚʝʜʝʥʥʳʭ ʚ 20 ʚʝʢʝ ʚ 22 ï ʫʭ ʩʪʨʘʥʘʭ  ʧʦ ʩʦʩʪʘʚʫ 

ʘʣʣʝʣʴʥʳʭ ʚʘʨʠʘʥʪʦʚ ʛʣʠʘʜʠʥʦʚ ʧʦʢʘʟʘʣ, ʯʪʦ 27,4% ʠʟʫʯʝʥʥʳʭ ʩʦʨʪʦʚ ʥʘʨʫʰʘʣʠ 

ʪʨʝʙʦʚʘʥʠʷ ʧʨʘʚʠʣ DUS ʚ ʦʪʥʦʰʝʥʠʠ ʦʜʥʦʨʦʜʥʦʩʪʠ, ʙʫʜʫʯʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʤʝʩʷʤʠ ʜʚʫʭ 

ʠʣʠ ʙʦʣʝʝ ʙʣʠʟʢʦʨʦʜʩʪʚʝʥʥʳʭ ʛʝʥʦʪʠʧʦʚ. ʆʜʥʘʢʦ ʩʦʩʪʘʚ ʩʦʨʪʘ ʢʘʢ ʥʘʙʦʨʘ ʨʦʜʩʪʚʝʥʥʳʭ, 

ʥʦ ʨʘʟʣʠʯʥʳʭ ʛʝʥʦʪʠʧʦʚ ʤʦʞʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʝʛʦ ʘʜʘʧʪʠʚʥʦʩʪʠ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʠʟʚʝʩʪʥʦʡ ʚʳʩʦʢʦʡ ʧʣʘʩʪʠʯʥʦʩʪʠ ʦʙʳʢʥʦʚʝʥʥʦʡ ʧʰʝʥʠʮʳ [3]. 

ɻʝʥʝʪʠʯʝʩʢʘʷ ʛʝʪʝʨʦʛʝʥʥʦʩʪʴ ʨʘʩʱʝʧʣʷʶʱʠʭʩʷ ʧʦʢʦʣʝʥʠʡ ʛʠʙʨʠʜʦʚ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʠʤ ʧʨʝʠʤʫʱʝʩʪʚʦ ʧʦ ʦʙʱʝʡ ʘʜʘʧʪʠʚʥʦʩʪʠ ʢ ʩʧʝʢʪʨʫ ʫʩʣʦʚʠʡ, ʚ ʩʨʘʚʥʝʥʠʠ ʩ 

ʨʦʜʠʪʝʣʴʩʢʠʤʠ ʬʦʨʤʘʤʠ [4]. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʚ ʧʨʘʢʪʠʢʝ ʧʦʜʙʦʨʘ ʨʦʜʠʪʝʣʴʩʢʠʭ ʧʘʨ ʧʨʠ 

ʩʦʟʜʘʥʠʠ ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʳʭ ʠ ʭʣʝʙʦʧʝʢʘʨʥʳʭ ʩʦʨʪʦʚ ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ  ʥʝʦʙʭʦʜʠʤʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ   ʣʫʯʰʠʝ ʙʠʦʪʠʧʳ ʧʦʣʠʤʦʨʬʥʦʛʦ ʩʦʨʪʘ [5]. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʤʠʢʨʦʩʘʪʝʣʣʠʪʥʳʭ ʤʘʨʢʝʨʦʚ ʧʦʢʘʟʘʣʦ ʠʭ ʥʘʜʝʞʥʦʩʪʴ ʚ 

ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʠ ʧʘʩʧʦʨʪʠʟʘʮʠʠ ʩʦʨʪʦʚ, ʦʮʝʥʢʝ ʚʥʫʪʨʠʩʦʨʪʦʚʦʛʦ ʧʦʣʠʤʦʨʬʠʟʤʘ [6,7]. 

ʅʝʦʜʥʦʨʦʜʥʦʩʪʴ ʩʦʨʪʘ  ʧʨʠ ʚʥʝʰʥʝʡ ʚʳʨʘʚʥʝʥʥʦʩʪʠ ʧʦ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ 

ʫʩʪʘʥʦʚʣʝʥʘ ʜʣʷ ʩʦʨʪʦʚ  ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ, ʚʦʟʜʝʣʳʚʘʝʤʳʭ ʚ ʂʘʟʘʭʩʪʘʥʝ ʠ ʥʘ ʫʨʦʚʥʝ SNP 

ʤʘʨʢʝʨʦʚ [8].  

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʣʘʩʴ ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʩʝʤʷʥ ʢʦʤʤʝʨʯʝʩʢʠʭ ʩʦʨʪʦʚ  ʦʟʠʤʦʡ 

ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ ʧʦʣʠʤʦʨʬʥʳʭ ʠ ʤʦʥʦʤʦʨʬʥʳʭ ʧʦ ʩʦʩʪʘʚʫ ʛʣʠʘʜʠʥʘ, ʘʥʘʣʠʟ ʵʣʝʤʝʥʪʦʚ 

ʫʨʦʞʘʡʥʦʩʪʠ ʪʠʧʠʯʥʳʭ ʠ ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʙʠʦʪʠʧʦʚ, ʪʝʥʜʝʥʮʠʡ ʩʦʦʪʥʦʰʝʥʠʷ  

ʚʥʫʪʨʠʩʦʨʪʦʚʳʭ ʙʠʦʪʠʧʦʚ ʠ ʠʟʤʝʥʝʥʠʷ ʢʘʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʩʦʨʪʘ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʆʙʲʝʢʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʣʫʞʠʣʠ  ʩʝʤʝʥʘ  

ʪʨʝʭ ʢʦʤʤʝʨʯʝʩʢʠʭ ʩʦʨʪʦʚ  ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ: ʉʪʝʢʣʦʚʠʜʥʘʷ 24, ɹʦʛʘʨʥʘʷ 56 

(ʧʦʣʠʤʦʨʬʥʳʝ ʩʦʨʪʘ) ʠ ʂʘʟʘʭʩʪʘʥʩʢʘʷ 10 (ʤʦʥʦʤʦʨʬʥʳʡ ʧʦ ʩʦʩʪʘʚʫ ʛʣʠʘʜʠʥʦʚ ʩʦʨʪ). 

ʆʙʨʘʟʮʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʦʣʦʩʴʷʤʠ ʠ ʟʝʨʥʦʚʳʤʠ ʧʨʦʙʘʤʠ ʠʟ ʩʝʤʝʥʦʚʦʜʯʝʩʢʠʭ ʧʠʪʦʤʥʠʢʦʚ.  

ɺʳʜʝʣʝʥʠʝ, ʵʣʝʢʪʨʦʬʦʨʝʟ  ʠ  ʚʠʟʫʘʣʠʟʘʮʠʶ ʟʘʧʘʩʥʳʭ ʙʝʣʢʦʚ ʩʝʤʷʥ ʧʰʝʥʠʮʳ ï

ʛʣʠʘʜʠʥʦʚ ʧʨʦʚʦʜʠʣʠ ʩʦʛʣʘʩʥʦ ʩʪʘʥʜʘʨʪʫ ʉʊʈʂ 3323-2018. ɸʥʘʣʠʟ ʩʦʩʪʘʚʘ 

ʚʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʳʭ ʩʫʙʲʝʜʠʥʠʮ  ʛʣʶʪʝʥʠʥʦʚ (ɺʄʉɻ)  ʧʨʦʚʦʜʠʣʠ ʩʦʛʣʘʩʥʦ   

ʨʫʢʦʚʦʜʩʪʚʫ ʋʧʦʚ ʧʦ  ʧʨʦʚʝʜʝʥʠʶ ʪʝʩʪʠʨʦʚʘʥʠʷ  ʨʘʟʣʠʯʠʤʦʩʪʠ, ʦʜʥʦʨʦʜʥʦʩʪʠ ʠ 

ʩʪʘʙʠʣʴʥʦʩʪʠ ʦʙʨʘʟʮʦʚ ʧʰʝʥʠʮʳ  (UPOV 2017) [1].  

ʆʮʝʥʢʘ ʢʘʯʝʩʪʚʘ ʧʦ ʩʦʩʪʘʚʫ ʚʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʳʭ ʛʣʶʪʝʥʠʥʦʚ ʚʳʯʠʩʣʷʣʘʩʴ 

ʩʦʛʣʘʩʥʦ  ʛʨʘʜʘʮʠʠ  Payne [9]. 

  ʉʪʨʫʢʪʫʨʥʳʡ ʘʥʘʣʠʟ ʨʘʩʪʝʥʠʡ ʦʩʥʦʚʥʳʭ ʙʠʦʪʠʧʦʚ ʩʦʨʪʦʚ ʉʪʝʢʣʦʚʠʜʥʘʷ 24 ʠ 

ɹʦʛʘʨʥʘʷ 56 ʧʨʦʚʦʜʠʣʠ ʩʦʛʣʘʩʥʦ ʤʝʪʦʜʠʢʝ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʩʦʨʪʦʠʩʧʳʪʘʥʠʷ  

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ (1989), [10]. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. ʇʦʣʠʤʦʨʬʥʳʡ ʩʦʨʪ ʩʦʩʪʦʠʪ ʠʟ ʘʫʪʝʥʪʠʯʥʳʭ ʙʠʦʪʠʧʦʚ 

[11], ʚʦʟʥʠʢʰʠʭ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʦʭʨʘʥʝʥʠʷ ʚ ʧʝʨʩʧʝʢʪʠʚʥʦʡ ʣʠʥʠʠ ï ʙʫʜʫʱʝʤ ʩʦʨʪʝ 

ʛʝʪʝʨʦʟʠʛʦʪʥʳʭ ʨʘʩʪʝʥʠʡ, ʧʦʩʣʝʜʫʶʱʝʝ ʨʘʩʱʝʧʣʝʥʠʝ ʢʦʪʦʨʳʭ ʧʨʠʚʦʜʠʪ ʢ 

ʧʦʣʠʙʠʦʪʠʧʥʦʩʪʠ ʩʦʨʪʘ. ɺ ʩʣʫʯʘʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ  ʙʝʣʢʦʚʳʭ ʤʘʨʢʝʨʦʚ ʪʘʢʠʝ ʙʠʦʪʠʧʳ 

ʙʫʜʫʪ ʦʪʣʠʯʘʪʴʩʷ ʣʠʰʴ ʧʦ ʥʝʩʢʦʣʴʢʠʤ ʣʦʢʫʩʘʤ, ʭʘʨʘʢʪʝʨʥʳʤ ʜʣʷ ʪʦʡ ʠʣʠ ʠʥʦʡ 

ʨʦʜʠʪʝʣʴʩʢʦʡ ʬʦʨʤʳ, ʪʦʛʜʘ ʢʘʢ ʯʫʞʝʨʦʜʥʳʝ ʛʝʥʦʪʠʧʳ ï ʧʨʠʤʝʩʠ ʚ ʩʦʨʪʝ ʙʫʜʫʪ ʯʝʪʢʦ 

ʦʪʣʠʯʘʪʴʩʷ ʦʪ ʧʦʜʣʠʥʥʳʭ ʙʠʦʪʠʧʦʚ ʧʦ ʙʦʣʴʰʠʥʩʪʚʫ  ʙʝʣʦʢʢʦʜʠʨʫʶʱʠʭ  ʣʦʢʫʩʦʚ.  

ʉʦʨʪ ɹʦʛʘʨʥʘʷ 56 ʜʦʧʫʱʝʥ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʩ 1981 ʛ., ʉʪʝʢʣʦʚʠʜʥʘʷ 24 ʜʦʧʫʱʝʥ ʢ 

ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʩ 1995 ʛʦʜʘ,   

ʅʘ ʨʠʩʫʥʢʝ 1 ʧʦʢʘʟʘʥ ʩʧʝʢʪʨ ʛʣʠʘʜʠʥʦʚʦʡ ʬʨʘʢʮʠʠ ʙʝʣʢʦʚ ʩʝʤʷʥ ʉʪʝʢʣʦʚʠʜʥʘʷ  24, 

ʧʦʣʠʤʦʨʬʥʦʛʦ ʧʦ ʜʘʥʥʦʤʫ ʧʦʢʘʟʘʪʝʣʶ. ɺ ʩʦʨʪʝ ʠʤʝʝʪʩʷ 2 ʦʩʥʦʚʥʳʭ ʙʠʦʪʠʧʘ: ʪʠʧʠʯʥʳʡ ʠ 
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2-ʦʡ, ʩʦʦʪʥʦʰʝʥʠʝ ʢʦʪʦʨʳʭ ʤʝʥʷʣʦʩʴ ʧʦ ʛʦʜʘʤ  ʠ  ʧʦ  ʩʝʤʝʥʦʚʦʜʯʝʩʢʠʤ ʧʠʪʦʤʥʠʢʘʤ.   

ʉʦʨʪ ʉʪʝʢʣʦʚʠʜʥʘʷ 24 ʧʦ ʢʘʯʝʩʪʚʫ ʟʝʨʥʘ ʚʢʣʶʯʝʥ ʚ ʩʧʠʩʦʢ ʩʠʣʴʥʳʭ ʧʰʝʥʠʮ. ʕʪʦ 

ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʠ ʩʦʩʪʘʚʦʤ ʚʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʳʭ ʩʫʙʲʝʜʠʥʠʮ ʛʣʶʪʝʥʠʥʘ (ɺʄʉɻ), 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ  ʤʘʢʩʠʤʘʣʴʥʳʤ 10 ʙʘʣʣʘʤ ʢʘʯʝʩʪʚʘ ʧʦ Glu-1 ʦʮʝʥʢʝ  [12]. 

2-ʦʡ ʙʠʦʪʠʧ, ʜʦʣʷ ʢʦʪʦʨʦʛʦ ʚʦʟʨʘʩʪʘʝʪ ʚ ʩʦʨʪʝ, ʠʤʝʝʪ ʦʪʣʠʯʠʝ ʧʦ ʩʦʩʪʘʚʫ 

ʩʫʙʲʝʜʠʥʠʮ, ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʣʦʢʫʩʦʤ Glu-B1, ʯʪʦ ʦʪʨʘʞʘʝʪʩʷ ʚ ʦʮʝʥʢʝ ʢʘʯʝʩʪʚʘ: 9 

ʙʘʣʣʦʚ.   

ʉʨʘʚʥʝʥʠʝ ʵʣʝʤʝʥʪʦʚ ʩʪʨʫʢʪʫʨʳ ʨʘʩʪʝʥʠʡ ʧʦʩʣʝ ʩʦʟʨʝʚʘʥʠʷ ʧʦʢʘʟʘʣʦ, ʯʪʦ 

ʪʠʧʠʯʥʳʡ ʙʠʦʪʠʧ  ʩʦʨʪʘ  ʙʦʣʝʝ ʧʨʦʜʫʢʪʠʚʝʥ: ʦʥ ʠʤʝʝʪ ʙʦʣʴʰʝʝ ʯʠʩʣʦ ʟʝʨʝʥ ʚ ʛʣʘʚʥʦʤ 

ʢʦʣʦʩʝ, ʯʠʩʣʦ ʟʝʨʝʥ ʠ ʤʘʩʩʫ ʟʝʨʥʘ ʩ ʨʘʩʪʝʥʠʷ. ʉʦʧʫʪʩʪʚʫʶʱʠʡ ʙʠʦʪʠʧ ʙʦʣʝʝ 

ʚʳʩʦʢʦʨʦʩʣʳʡ, ʠʤʝʝʪ ʙʦʣʴʰʫʶ ʜʣʠʥʫ ʧʦʩʣʝʜʥʝʛʦ ʤʝʞʜʦʫʟʣʠʷ. ʇʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ, 

ʜʘʥʥʳʡ ʙʠʦʪʠʧ ʷʚʣʷʝʪʩʷ  ʙʦʣʝʝ ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʳʤ, ʧʦʩʢʦʣʴʢʫ ʨʷʜʦʤ ʘʚʪʦʨʦʚ ʫʩʪʘʥʦʚʣʝʥʦ, 

ʯʪʦ ʜʣʠʥʫ ʚʝʨʭʥʝʛʦ ʤʝʞʜʦʫʟʣʠʷ ʠ ʚʳʩʦʪʫ  ʨʘʩʪʝʥʠʷ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ  ʦʮʝʥʢʝ 

ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʦʩʪʠ ʩʦʨʪʦʚ ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ [13].  

ʅʘʠʙʦʣʝʝ ʚʳʩʦʢʘ ʜʦʣʷ ʪʠʧʠʯʥʦʛʦ ʙʠʦʪʠʧʘ  ʠʟ ʧʠʪʦʤʥʠʢʘ ʨʘʟʤʥʦʞʝʥʠʷ ʧʝʨʚʦʛʦ 

ʛʦʜʘ: ʇʈ-1 2020 ʛ., ʯʪʦ ʤʦʞʝʪ ʙʳʪʴ ʦʙʫʩʣʦʚʣʝʥʦ ʥʘʣʘʞʠʚʘʥʠʝʤ ʢʦʥʪʨʦʣʷ ʚ ʧʠʪʦʤʥʠʢʘʭ 

ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ 2019 ʛ. ɺ ʩʝʤʝʥʘʭ ʵʣʠʪʳ ʜʦʣʷ  ʪʠʧʠʯʥʦʛʦ ʙʠʦʪʠʧʘ ʩʥʠʞʘʝʪʩʷ ʜʦ 75%, ʠ 

ʚʦʟʨʘʩʪʘʝʪ ʜʦʣʷ ʩʦʧʫʪʩʪʚʫʶʱʝʛʦ ʙʠʦʪʠʧʘ. ɺ ʨʝʧʨʦʜʫʢʮʠʦʥʥʳʭ ʩʝʤʝʥʘʭ (ʈ-1) ʜʦʣʷ 

ʪʠʧʠʯʥʦʛʦ ʙʠʦʪʠʧʘ ʩʦʩʪʘʚʠʣʘ 71,4%.  ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦʙ ʠʟʤʝʥʝʥʠʠ 

ʩʦʦʪʥʦʰʝʥʠʷ ʚʥʫʪʨʠʩʦʨʪʦʚʳʭ ʙʠʦʪʠʧʦʚ ʧʦʣʠʤʦʨʬʥʦʛʦ ʩʦʨʪʘ,  ʚ ʩʚʷʟʠ ʩ ʯʝʤ  ʥʝʦʙʭʦʜʠʤʦ 

ʫʯʠʪʳʚʘʪʴ ʚʣʠʷʥʠʝ ʵʪʦʛʦ ʩʜʚʠʛʘ ʥʘ ʜʨʫʛʠʝ ʧʦʢʘʟʘʪʝʣʠ ʩʦʨʪʘ ʚ ʮʝʣʦʤ, ʢ ʧʨʠʤʝʨʫ, ʥʘ 

ʫʨʦʞʘʡʥʦʩʪʴ,  ʢʘʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʟʝʨʥʘ ʠ ʤʫʢʠ, ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʙʦʣʝʟʥʷʤ ʠ ʧʨ.  
 

a 

 
   
        1               2   

b 

ɹʠʦʪʠʧʳ ʉʦʜʝʨʞʘʥʠʝ ʚ ʩʦʨʪʝ, 

%, ʫʨ.2020ʛ. 

    ʃʦʢʫʩʳ ɺʄʉɻ 

Glu- A1 Glu- B1 Glu- D1 

ʇʈ-1      ɻ ʣʠʪʘ ʈ-1 

 

ʊʠʧʠʯʥʳʡ  87,5 75,0 71,4 2* 7+8 5+10 

2-ʦʡ 12,5 25,0 28,6 2* 7+9 5+10 

c 

 

 
 

ʈʠʩʫʥʦʢ 1 ï ʉʦʜʝʨʞʘʥʠʝ ʛʣʠʘʜʠʥʦʚʳʭ ʙʠʦʪʠʧʦʚ ʚ ʩʦʨʪʝ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʉʪʝʢʣʦʚʠʜʥʘʷ 24 

(a, 1-ʪʠʧʠʯʥʳʡ, 2- ʩʦʧʫʪʩʪʚʫʶʱʠʡ)  ʚ ʩʝʤʝʥʦʚʦʜʯʝʩʢʠʭ ʟʚʝʥʴʷʭ, ʩʦʩʪʘʚ ʠʭ ɺʄʉɻ (b) ʠ  

ʨʘʟʣʠʯʠʝ ʧʦ ʵʣʝʤʝʥʪʘʤ ʩʪʨʫʢʪʫʨʳ ʫʨʦʞʘʷ (ʩ). 

 

ʉʨʘʚʥʝʥʠʝ ʢʦʨʨʝʣʷʮʠʦʥʥʳʭ ʚʟʘʠʤʦʩʚʷʟʝʡ ʤʝʞʜʫ ʩʪʨʫʢʪʫʨʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ 

ʫʨʦʞʘʡʥʦʩʪʠ ʜʚʫʭ ʦʩʥʦʚʥʳʭ ʙʠʦʪʠʧʦʚ ʩʦʨʪʘ ʉʪʝʢʣʦʚʠʜʥʘʷ 24 ʧʦʢʘʟʘʣʦ ʥʘʣʠʯʠʝ   

ʚʟʘʠʤʦʩʚʷʟʝʡ ʤʝʞʜʫ ʚʳʩʦʪʦʡ ʨʘʩʪʝʥʠʷ (ɺʈ) ʠ ʜʣʠʥʦʡ ʧʦʩʣʝʜʥʝʛʦ ʤʝʞʜʦʫʟʣʠʷ (ɼʇʄ),   

ʜʣʠʥʦʡ ʛʣʘʚʥʦʛʦ ʢʦʣʦʩʘ (ɼɻʂ), ʤʝʞʜʫ ʧʨʦʜʫʢʪʠʚʥʦʡ ʢʫʩʪʠʩʪʦʩʪʴʶ (ʇʂ)  ʠ ʯʠʩʣʦʤ ʟʝʨʝʥ ʩ 

ɤ 

 

ɓ 

ɔ 

Ŭ 
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ʨʘʩʪʝʥʠʷ (ʏɿʈ), ʤʘʩʩʦʡ ʟʝʨʝʥ ʩ ʨʘʩʪʝʥʠʷ (ʄɿʈ), ʜʣʠʥʦʡ ʧʦʩʣʝʜʥʝʛʦ ʤʝʞʜʦʫʟʣʠʷ (ɼʇʄ) ʠ 

ʜʣʠʥʦʡ ʛʣʘʚʥʦʛʦ ʢʦʣʦʩʘ (ɼɻʂ),  ʤʝʞʜʫ ɼɻʂ ʠ ʯʠʩʣʦʤ ʟʝʨʝʥ ʩ ʛʣʘʚʥʦʛʦ ʢʦʣʦʩʘ (ʏɿɻʂ) ʠ 

ʤʘʩʩʦʡ ʟʝʨʥʘ ʩ ʛʣʘʚʥʦʛʦ ʢʦʣʦʩʘ (ʄɿɻʂ), ʤʝʞʜʫ ʏɿɻʂ ʠ ʄɿɻʂ, ʏɿʈ ʠ ʄɿʈ. ɹʠʦʪʠʧʳ 

ʦʪʣʠʯʘʣʠʩʴ ʣʠʰʴ ʧʦ ʩʪʝʧʝʥʠ ʚʳʨʘʞʝʥʥʦʩʪʠ ʢʦʨʨʝʣʷʮʠʦʥʥʳʭ ʟʥʘʯʝʥʠʡ (ʪʘʙʣʠʮʳ 1,2).    
                               

ʊʘʙʣʠʮʘ 1 ï ʂʦʨʨʝʣʷʮʠʠ ʤʝʞʜʫ ʵʣʝʤʝʥʪʘʤʠ ʩʪʨʫʢʪʫʨʳ  ʪʠʧʠʯʥʦʛʦ ʙʠʦʪʠʧʘ ʩʦʨʪʘ  

ʦʟʠʤʦʡ ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ ʉʪʝʢʣʦʚʠʜʥʘʷ 24 

 

ʇʨʠʟʥʘʢʠ ɺʈ ʇʂ ɼʇʄ ɼɻʂ ʏɿɻʂ ʏɿʈ ʄɿɻʂ ʄɿʈ ʄʊɿ 

ɺʈ 1         

ʇʂ 0,26 1,00        

ɼʇʄ 0,35 0,22 1,00       

ɼɻʂ -0,37 -0,14 -0,45 1,00      

ʏɿɻʂ 0,06 0,05 0,18 0,54 1,00     

ʏɿʈ 0,12 0,96 0,22 -0,23 0,07 1,00    

ʄɿɻʂ -0,03 0,06 0,38 0,58 0,91 0,03 1,00   

ʄɿʈ 0,17 0,94 0,31 -0,30 0,07 0,99 0,03 1,00  

ʄʊɿ 0,39 0,04 0,65 -0,59 -0,07 0,10 -0,07 0,21 1 

 

ɺʈ - ɺʳʩʦʪʘ ʨʘʩʪʝʥʠʷ; ʇʂ- ʇʨʦʜʫʢʪʠʚʥʘʷ  ʢʫʩʪʠʩʪʦʩʪʴ; ɼʇʄ - ɼʣʠʥʘ ʧʦʩʣʝʜʥʝʛʦ ʤʝʞʜʦʫʟʣʠʷ; 

ɼɻʂ - ɼʣʠʥʘ ʛʣʘʚʥʦʛʦ ʢʦʣʦʩʘ; ʏɿɻʂ - ʯʠʩʣʦ ʟʝʨʝʥ ʩ ʛʣʘʚʥʦʛʦ ʢʦʣʦʩʘ; ʏɿʈ - ʏʠʩʣʦ ʟʝʨʝʥ ʩ ʨʘʩʪʝʥʠʷ; 

ʄɿɻʂ - ʤʘʩʩʘ ʟʝʨʥʘ ʩ ʛʣʘʚʥʦʛʦ ʢʦʣʦʩʘ;  ʄɿʈ - ʄʘʩʩʘ ʟʝʨʝʥ ʩ ʨʘʩʪʝʥʠʷ; ʄʊɿ  - ʄʘʩʩʘ 1000 ʟʝʨʝʥ. 

 

ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʨʘʟʣʠʯʠʝ ʤʝʞʜʫ ʙʠʦʪʠʧʘʤʠ ʧʦ ʚʟʘʠʤʦʩʚʷʟʠ  

ʥʝʢʦʪʦʨʳʭ ʧʨʠʟʥʘʢʦʚ: ʊʘʢ, ʤʝʞʜʫ ɺʈ ʠ  ʏɿɻʂ ʫ ʩʦʧʫʪʩʪʚʫʶʱʝʛʦ ʙʠʦʪʠʧʘ ʧʨʦʷʚʣʷʝʪʩʷ 

ʦʪʨʠʮʘʪʝʣʴʥʘʷ ʚʟʘʠʤʦʩʚʷʟʴ (r= -0,63), ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʙʦʣʝʝ ʚʳʩʦʢʦʨʦʩʣʳʝ  

ʨʘʩʪʝʥʠʷ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʫʢʦʨʦʯʝʥʥʳʤ ʛʣʘʚʥʳʤ ʢʦʣʦʩʦʤ, ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʤʝʥʴʰʠʤ 

ʏɿɻʂ.  

ʈʷʜ ʫʯʝʥʳʭ ʩʯʠʪʘʝʪ, ʯʪʦ ʚ ʟʘʩʫʰʣʠʚʳʭ ʫʩʣʦʚʠʷʭ  ʚʳʩʦʪʘ ʨʘʩʪʝʥʠʡ ʧʦʣʦʞʠʪʝʣʴʥʦ 

ʢʦʨʨʝʣʠʨʫʝʪ ʩ ʫʨʦʞʘʡʥʦʩʪʴʶ, ʚ ʩʚʷʟʠ ʩ ʯʝʤ  ʚʳʩʦʪʘ ʨʘʩʪʝʥʠʡ ʘ ʪʘʢʞʝ ʦʟʝʨʥʝʥʥʦʩʪʴ  

ʢʦʣʦʩʘ ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʤʘʨʢʝʨʥʳʤʠ ʧʨʠʟʥʘʢʘʤʠ ʧʨʠ ʦʪʙʦʨʝ ʥʘ ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʦʩʪʴ ʠ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ [14]. ʇʦʩʢʦʣʴʢʫ ʧʨʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʷʭ ʥʘʙʣʶʜʘʝʪʩʷ  

ʪʝʩʥʘʷ ʢʦʨʨʝʣʷʮʠʦʥʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ ʫʨʦʞʘʡʥʦʩʪʴʶ ʠ ʚʳʩʦʪʦʡ ʨʘʩʪʝʥʠʷ, 

ʧʨʝʜʣʘʛʘʝʪʩʷ  ʚʝʩʪʠ  ʧʝʨʚʦʥʘʯʘʣʴʥʳʡ  ʦʪʙʦʨ ʵʣʠʪʥʳʭ ʨʘʩʪʝʥʠʡ  ʚ ʩʪʨʝʩʩʦʚʳʭ ʧʦʛʦʜʥʳʭ 

ʫʩʣʦʚʠʷʭ, ʧʦʚʪʦʨʥʦ - ʚ ʙʣʘʛʦʧʨʠʷʪʥʳʭ [15]. 

ʇʦ ʚʩʝʡ ʚʠʜʠʤʦʩʪʠ, ʚ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʝ ʛʦʜʳ ʚʦʟʜʝʣʳʚʘʥʠʷ  ʜʦʣʷ ʩʝʤʷʥ ʪʠʧʠʯʥʦʛʦ 

ʙʠʦʪʠʧʘ ʩʦʨʪʘ ʉʪʝʢʣʦʚʠʜʥʘʷ 24 ʚ ʫʨʦʞʘʝ ʩʥʠʞʘʝʪʩʷ, ʪʦʛʜʘ ʢʘʢ  ʩʦʜʝʨʞʘʥʠʝ 

ʩʦʧʫʪʩʪʚʫʶʱʝʛʦ  ʙʠʦʪʠʧʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ.   
 

ʊʘʙʣʠʮʘ 2 ï ʂʦʨʨʝʣʷʮʠʠ ʤʝʞʜʫ ʵʣʝʤʝʥʪʘʤʠ ʩʪʨʫʢʪʫʨʳ  ʩʦʧʫʪʩʪʚʫʶʱʝʛʦ  ʙʠʦʪʠʧʘ 

ʩʦʨʪʘ  ʦʟʠʤʦʡ ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ ʉʪʝʢʣʦʚʠʜʥʘʷ 24 

 

ʇʨʠʟʥʘʢʠ ɺʈ ʇʂ ɼʇʄ ɼɻʂ ʏɿɻʂ ʏɿʈ ʄɿɻʂ ʄɿʈ ʄʊɿ 

ɺʈ 1         

ʇʂ -0,19 1,00        

ɼʇʄ 0,68 -0,57 1,00       

ɼɻʂ -0,82 0,45 -0,77 1,00      

ʏɿɻʂ -0,63 0,65 -0,55 0,76 1,00     

ʏɿʈ 0,08 0,89 -0,32 0,23 0,44 1,00    

ʄɿɻʂ -0,45 0,64 -0,45 0,57 0,82 0,54 1,00   

ʄɿʈ 0,05 0,89 -0,31 0,16 0,40 0,91 0,47 1,00  

ʄʊɿ 0,37 -0,01 0,32 -0,38 -0,29 0,31 0,07 0,39 1,00 

 

ʉʦʨʪ ɹʦʛʘʨʥʘʷ 56, ʜʦʧʫʱʝʥʥʳʡ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʩ 1981 ʛʦʜʘ, ʙʳʣ ʧʦʣʠʤʦʨʬʥʳʤ 



90 

 

ʠʟʥʘʯʘʣʴʥʦ, ʜʦʣʷ ʪʠʧʠʯʥʦʛʦ ʙʠʦʪʠʧʘ ʚʘʨʴʠʨʦʚʘʣʘ ʚ ʧʝʨʚʳʝ ʛʦʜʳ ʝʛʦ ʚʳʨʘʱʠʚʘʥʠʷ  ʦʪ 90 

ʜʦ 70%. ʂ ʥʘʩʪʦʷʱʝʤʫ ʧʝʨʠʦʜʫ ʜʦʣʷ ʪʠʧʠʯʥʦʛʦ ʠ ʩʦʧʫʪʩʪʚʫʶʱʝʛʦ ʙʠʦʪʠʧʘ ʚ ʩʦʨʪʝ 

ʧʨʘʢʪʠʯʝʩʢʠ ʚʳʨʦʚʥʷʣʠʩʴ (ʨʠʩʫʥʦʢ 1 ʘ). ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʩʦʧʫʪʩʪʚʫʶʱʠʡ ʙʠʦʪʠʧ ʧʦ  

ʩʦʩʪʘʚʫ   ʚʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʳʭ ʛʣʶʪʝʥʠʥʦʚ ʠʤʝʝʪ ʙʦʣʝʝ ʥʠʟʢʫʶ ʦʮʝʥʢʫ ʧʦ Glu 1-score (7 

ʙʘʣʣʦʚ), ʪʦʛʜʘ ʢʘʢ  ʪʠʧʠʯʥʳʡ ʙʠʦʪʠʧ ʩʦʨʪʘ -9 ʙʘʣʣʦʚ (ʨʠʩʫʥʦʢ 2b).  

ʅʘʣʠʯʠʝ ʚ ʧʦʣʠʤʦʨʬʥʦʤ ʩʦʨʪʝ ʙʠʦʪʠʧʦʚ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭʩʷ ʙʦʣʝʝ ʥʠʟʢʠʤʠ 

ʧʦʢʘʟʘʪʝʣʷʤʠ ʢʘʯʝʩʪʚʘ ʟʝʨʥʘ ʠ ʤʫʢʠ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʠʟʤʝʥʝʥʠʶ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʩʦʨʪʘ, ʟʘʷʚʣʝʥʥʦʛʦ ʨʘʥʝʝ ʢʘʢ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʡ [16].   

ʇʦ ʵʣʝʤʝʥʪʘʤ ʩʪʨʫʢʪʫʨʳ ʫʨʦʞʘʡʥʦʩʪʠ ʪʠʧʠʯʥʳʡ ʙʠʦʪʠʧ ʩʦʨʪʘ ʫʩʪʫʧʘʝʪ  

ʩʦʧʫʪʩʪʚʫʶʱʝʤʫ  ʧʦ ʵʣʝʤʝʥʪʘʤ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, ʣʠʰʴ ʧʦ ʤʘʩʩʝ 1000 ʟʝʨʝʥ ʦʥ ʥʝʤʥʦʛʦ  

ʧʨʝʚʦʩʭʦʜʠʪ 2-ʦʡ ʙʠʦʪʠʧ.  ʉʦʧʫʪʩʪʚʫʶʱʠʡ ï 2-ʦʡ ʙʠʦʪʠʧ ʩʦʨʪʘ  ʙʦʣʝʝ ʚʳʩʦʢʦʨʦʩʣʳʡ, 

ʠʤʝʝʪ ʙʦʣʴʰʫʶ ʜʣʠʥʫ ʛʣʘʚʥʦʛʦ ʢʦʣʦʩʘ,  ʙʦʣʴʰʝʝ ʯʠʩʣʦ ʟʝʨʝʥ ʚ ʛʣʘʚʥʦʤ ʢʦʣʦʩʝ, ʯʠʩʣʦ 

ʟʝʨʝʥ ʠ ʤʘʩʩʫ ʟʝʨʥʘ  ʩ ʨʘʩʪʝʥʠʷ (ʨʠʩʫʥʦʢ 1ʩ).   
 

a 

1        2  

b 

ɹʠʦʪʠʧʳ ʉʦʜʝʨʞʘʥʠʝ ʚ ʩʦʨʪʝ , 

ʫʨ. 2020ʛ., % 

ʃʦʢʫʩʳ ɺʄʉɻ 

Glu- A1 Glu- B1 Glu- 

D1 ʇʈ-2 ʵʣʠʪʘ 

ʊʠʧʠʯʥʳʡ  50,0 50,0 2* 7+9 5+10 

2-ʦʡ 50,0 50,0 2* 7+9 2+12 
 

 

 

ʈʠʩʫʥʦʢ 2 ï ʉʦʦʪʥʦʰʝʥʠʝ ʛʣʠʘʜʠʥʦʚʳʭ ʙʠʦʪʠʧʦʚ ʚ  ʩʦʨʪʝ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ɹʦʛʘʨʥʘʷ 56  

(a, 1-ʪʠʧʠʯʥʳʡ, 2- ʩʦʧʫʪʩʪʚʫʶʱʠʡ) ʚ ʩʝʤʝʥʦʚʦʜʯʝʩʢʠʭ ʟʚʝʥʴʷʭ, ʩʦʩʪʘʚ ʠʭ ɺʄʉɻ (b) ʠ  

ʨʘʟʣʠʯʠʝ ʧʦ ʵʣʝʤʝʥʪʘʤ ʩʪʨʫʢʪʫʨʳ ʫʨʦʞʘʷ (ʩ). 

 

ʉʨʘʚʥʝʥʠʝ ʢʦʨʨʝʣʷʮʠʦʥʥʳʭ ʚʟʘʠʤʦʩʚʷʟʝʡ ʤʝʞʜʫ ʩʪʨʫʢʪʫʨʥʳʤʠ  ʵʣʝʤʝʥʪʘʤʠ ʫʨʦ-

ʞʘʡʥʦʩʪʠ ʜʚʫʭ ʦʩʥʦʚʥʳʭ ʙʠʦʪʠʧʦʚ ʩʦʨʪʘ ɹʦʛʘʨʥʘʷ 56  ʧʦʢʘʟʘʣʦ ʩʭʦʜʩʪʚʦ ʚ 

ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʚʟʘʠʤʦʩʚʷʟʷʭ ʧʨʦʜʫʢʪʠʚʥʦʡ ʢʫʩʪʠʩʪʦʩʪʠ ʩ ʯʠʩʣʦʤ  ʟʝʨʝʥ ʩ ʨʘʩʪʝʥʠʷ ʠ 

ʤʘʩʩʦʡ ʟʝʨʥʘ ʩ ʨʘʩʪʝʥʠʷ, ʜʣʠʥʦʡ ʛʣʘʩʥʦʛʦ ʢʦʣʦʩʘ  ʠ ʯʠʩʣʦʤ ʟʝʨʝʥ ʩ ʛʣʘʚʥʦʛʦ ʢʦʣʦʩʘ, 

ʤʘʩʩʦʡ ʟʝʨʥʘ ʩ ʛʣʘʚʥʦʛʦ ʢʦʣʦʩʘ (ʪʘʙʣʠʮʳ 3,4).  
 

ʊʘʙʣʠʮʘ 3 ï ʂʦʨʨʝʣʷʮʠʠ ʤʝʞʜʫ ʵʣʝʤʝʥʪʘʤʠ ʩʪʨʫʢʪʫʨʳ  ʪʠʧʠʯʥʦʛʦ ʙʠʦʪʠʧʘ ʩʦʨʪʘ  

ʦʟʠʤʦʡ ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ ɹʦʛʘʨʥʘʷ 56 

 

ʇʨʠʟʥʘʢʠ ɺʈ ʇʂ ɼʇʄ ɼɻʂ ʏɿɻʂ ʏɿʈ ʄɿɻʂ ʄɿʈ ʄʊɿ 

1 2 3 4 5 6 7 8 9 10 

ɺʈ 1         

ʇʂ  

 1,00        

ɼʇʄ 0,05 0,24 1,00       

ɼɻʂ -0,10 0,38 0,05 1,00      

c 

ɤ 

 

ɓ 

ɔ 

Ŭ 



91 

 

1 2 3 4 5 6 7 8 9 10 

ʏɿɻʂ 0,23 0,47 0,18 0,82 1,00     

ʏɿʈ 0,52 0,89 0,29 0,66 0,72 1,00    

ʄɿɻʂ 0,25 0,46 0,26 0,81 0,98 0,71 1,00   

ʄɿʈ 0,33 0,93 0,40 0,42 0,39 0,85 0,36 1,00  

ʄʊɿ 0,46 0,00 -0,17 0,03 0,22 0,14 0,19 -0,05 1 

 

 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʦʪʣʠʯʠʝʤ ʚʦ ʚʟʘʠʤʦʩʚʷʟʷʭ ʧʦʢʘʟʘʪʝʣʝʡ ʩʪʨʫʢʪʫʨʳ ʪʠʧʠʯʥʦʛʦ 

ʙʠʦʪʠʧʘ ʦʪ ʩʦʧʫʪʩʪʚʫʶʱʝʛʦ ʷʚʣʷʶʪʩʷ  ʟʥʘʯʠʤʳʝ ʢʦʨʨʝʣʷʮʠʠ ʤʝʞʜʫ ʯʠʩʣʦʤ ʟʝʨʝʥ ʩ 

ʛʣʘʚʥʦʛʦ ʢʦʣʦʩʘ ʠ ʯʠʩʣʦʤ ʟʝʨʝʥ ʩ ʨʘʩʪʝʥʠʷ (r= -0,72), ʘ ʪʘʢʞʝ ʯʠʩʣʦʤ ʟʝʨʝʥ ʩ ʨʘʩʪʝʥʠʷ ʠ ʠ 

ʤʘʩʩʦʡ ʟʝʨʥʘ ʩ ʨʘʩʪʝʥʠʷ (r= -0,71). 
 

ʊʘʙʣʠʮʘ 4 ï ʂʦʨʨʝʣʷʮʠʠ ʤʝʞʜʫ ʵʣʝʤʝʥʪʘʤʠ ʩʪʨʫʢʪʫʨʳ  ʩʦʧʫʪʩʪʚʫʶʱʝʛʦ ʙʠʦʪʠʧʘ 

ʩʦʨʪʘ  ʦʟʠʤʦʡ ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ ɹʦʛʘʨʥʘʷ 56 

 

ʇʨʠʟʥʘʢʠ ɺʈ ʇʂ ɼʇʄ ɼɻʂ ʏɿɻʂ ʏɿʈ ʄɿɻʂ ʄɿʈ ʄʊɿ 

ɺʈ 1         

ʇʂ 0,03 1,00        

ɼʇʄ 0,08 -0,09 1,00       

ɼɻʂ -0,01 0,22 0,18 1,00      

ʏɿɻʂ 0,19 0,03 -0,03 0,67 1,00     

ʏɿʈ 0,14 0,95 -0,09 0,24 0,06 1,00    

ʄɿɻʂ 0,16 0,12 0,02 0,77 0,90 0,17 1,00   

ʄɿʈ 0,29 0,88 -0,15 0,17 0,01 0,94 0,09 1,00  

ʄʊɿ 0,39 -0,16 -0,16 -0,29 -0,15 -0,12 -0,13 0,05 1 

 

 

ʉʦʨʪ ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ ʬʘʢʫʣʴʪʘʪʠʚʥʦʛʦ ʪʠʧʘ ʨʘʟʚʠʪʠʷ ʂʘʟʘʭʩʪʘʥʩʢʘʷ 10 

ʤʦʥʦʤʦʨʬʝʥ ʠ ʠʤʝʝʪ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʯʠʩʪʦʪʳ  ʧʦ ʩʧʝʢʪʨʫ  ʛʣʠʘʜʠʥʘ (ʪʘʙʣʠʮʘ 5). 

ɸʥʘʣʠʟʦʤ  ʢʦʣʦʩʴʝʚ  ʫʨʦʞʘʷ 2021ʛ. ʧʦʜʪʚʝʨʞʜʝʥʘ ʛʦʤʦʛʝʥʥʦʩʪʴ ʠ ʦʜʥʦʨʦʜʥʦʩʪʴ  

ʤʘʪʝʨʠʘʣʘ, ʧʦʜʛʦʪʦʚʣʝʥʥʦʛʦ ʜʣʷ  ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʝʤʝʥʦʚʦʜʯʝʩʢʠʭ  ʧʠʪʦʤʥʠʢʦʚ 

ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ. 
 

ʊʘʙʣʠʮʘ 5 - ʀʟʤʝʥʝʥʠʝ  ʩʦʜʝʨʞʘʥʠʷ ʪʠʧʠʯʥʦʛʦ ʛʣʠʘʜʠʥʦʚʦʛʦ  ʙʠʦʪʠʧʘ ʚ ʩʦʨʪʝ ʤʷʛʢʦʡ 

ʧʰʝʥʠʮʳ ʂʘʟʘʭʩʪʘʥʩʢʘʷ 10, ʬʘʢʫʣʴʪʘʪʠʚʥʦʛʦ ʪʠʧʘ ʨʘʟʚʠʪʠʷ,  % 

 

ɹʠʦʪʠʧʳ ʇʨʦʮʝʥʪʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʚ ʩʦʨʪʝ ʧʦ ʛʦʜʘʤ ʃʦʢʫʩʳ ɺʄʉɻ 

Glu- A1 Glu- B1 Glu- D1 

2020 (ʩʫʧʝʨʵʣʠʪʘ) 2021 (ʵʣʠʪʘ) 

ʊʠʧʠʯʥʳʡ  100 100 1 7+8 5+10 

 

ɺʳʚʦʜʳ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʥʘʣʠʟʘ ʧʦʣʠʤʦʨʬʥʦʩʪʠ 3-ʭ ʩʦʨʪʦʚ ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ: 

ʉʪʝʢʣʦʚʠʜʥʘʷ 24, ɹʦʛʘʨʥʘʷ 56 ʠ  ʂʘʟʘʭʩʪʘʥʩʢʘʷ 10 ʠʟ ʟʚʝʥʴʝʚ  ʩʝʤʝʥʦʚʦʜʩʪʚʘ 2020, 2021 

ʛʛ. ʧʦ ʩʦʩʪʘʚʫ ʛʣʠʘʜʠʥʦʚ ïʟʘʧʘʩʥʳʭ ʙʝʣʢʦʚ ʟʝʨʥʘ ʫʩʪʘʥʦʚʣʝʥʦ:    

- ʚ ʩʝʤʝʥʘʭ ʢʦʤʤʝʨʯʝʩʢʦʛʦ ʩʦʨʪʘ ʦʟʠʤʦʡ ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ ʉʪʝʢʣʦʚʠʜʥʘʷ 24 

ʩʥʠʞʘʝʪʩʷ ʜʦʣʷ ʪʠʧʠʯʥʦʛʦ ʙʠʦʪʠʧʘ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʛʦʩʷ ʚʳʩʦʢʠʤ ʭʣʝʙʦʧʝʢʘʨʥʳʤ 

ʢʘʯʝʩʪʚʦʤ ʧʦ Glu1-score. ʉʣʝʜʫʝʪ ʧʨʦʚʦʜʠʪʴ ʨʝʛʫʣʷʨʥʳʡ ʢʦʥʪʨʦʣʴ ʪʠʧʠʯʥʦʩʪʠ ʢʦʣʦʩʴʝʚ 

ʧʦ ʙʠʦʭʠʤʠʯʝʩʢʠʤ  ʤʘʨʢʝʨʘʤ  ʧʨʠ ʟʘʢʣʘʜʢʝ ʧʠʪʦʤʥʠʢʦʚ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ. 

- ʚ ʩʦʨʪʘʭ ʉʪʝʢʣʦʚʠʜʥʘʷ 24 ʠ  ɹʦʛʘʨʥʘʷ 56 ʧʨʦʠʩʭʦʜʠʪ ʫʚʝʣʠʯʝʥʠʝ  ʙʠʦʪʠʧʦʚ, ʙʦʣʝʝ 

ʘʜʘʧʪʠʨʦʚʘʥʥʳʭ ʢ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʫʩʣʦʚʠʷʤ, ʦʜʥʘʢʦ ʫʩʪʫʧʘʶʱʠʤ  ʪʠʧʠʯʥʦʤʫ ʙʠʦʪʠʧʫ 

ʧʦ ʢʘʯʝʩʪʚʫ.  ʉʦʨʪʘ  ʫʢʣʦʥʷʶʪʩʷ ʦʪ ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʩʦʟʜʘʥʥʦʛʦ ʩʝʣʝʢʮʠʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. 

- ʩʝʤʝʥʘ ʪʨʝʪʴʝʛʦ ʢʦʤʤʝʨʯʝʩʢʦʛʦ ʩʦʨʪʘ - ʂʘʟʘʭʩʪʘʥʩʢʘʷ 10 ʠʜʝʥʪʠʯʥʳ ʧʦ ʩʧʝʢʪʨʫ 

ʛʣʠʘʜʠʥʘ,  ʩʦʨʪ ʤʦʥʦʙʠʦʪʠʧʥʳʡ. 
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- ʩʣʝʜʫʝʪ ʧʨʦʚʦʜʠʪʴ ʨʝʛʫʣʷʨʥʳʡ ʢʦʥʪʨʦʣʴ ʪʠʧʠʯʥʦʩʪʠ ʢʦʣʦʩʴʝʚ ʧʦ ʙʠʦʭʠʤʠʯʝʩʢʠʤ  

ʤʘʨʢʝʨʘʤ  ʧʨʠ ʟʘʢʣʘʜʢʝ ʧʠʪʦʤʥʠʢʦʚ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʧʦʣʠʤʦʨʬʥʳʭ  ʩʦʨʪʦʚ. 

- ʧʨʠ ʧʦʜʙʦʨʝ ʨʦʜʠʪʝʣʴʩʢʠʭ ʧʘʨ ʜʣʷ ʩʢʨʝʱʠʚʘʥʠʡ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʣʫʯʰʠʝ ʙʠʦʪʠʧʳ ʧʦʣʠʤʦʨʬʥʦʛʦ ʩʦʨʪʘ. 
ɹʣʘʛʦʜʘʨʥʦʩʪʴ. ɼʘʥʥʘʷ ʨʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ ʧʨʦʛʨʘʤʤʥʦ-ʮʝʣʝʚʦʛʦ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ 

ʄʉʍ ʈʂ BR10765056 çʉʦʟʜʘʥʠʝ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ ʩʦʨʪʦʚ ʠ ʛʠʙʨʠʜʦʚ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ ʥʘ 

ʦʩʥʦʚʝ ʜʦʩʪʠʞʝʥʠʡ ʙʠʦʪʝʭʥʦʣʦʛʠʠ-ʛʝʥʝʪʠʢʠ-ʬʠʟʠʦʣʦʛʠʠ-ʙʠʦʭʠʤʠʠ ʨʘʩʪʝʥʠʡ ʜʣʷ ʫʩʪʦʡʯʠʚʦʛʦ ʠʭ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʨʘʟʣʠʯʥʳʭ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʟʦʥʘʭ ʂʘʟʘʭʩʪʘʥʘè ʥʘ 2021-2023 ʛʦʜʳ. 
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ᴇʥʽʤʜʽʣʽʢ ʵʣʝʤʝʥʪʪʝʨʽʥ ʪʘʣʜʘʫ, ʪץײʳʤʜʘסʳ ʩʦʨʪʽʰʽʣʽʢ ʙʠʦʪʠʧʪʝʨʜʽש ʘʨʘץʘʪʳʥʘʩʳʥʳש 

ʪʝʥʜʝʥʮʠʷʣʘʨʳ ʞᴅʥʝ ʩʦʨʪʪʳש ʩʘʧʘʣʳץ ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥʽש ᴇʟʛʝʨʫʽ ʪʫʨʘʣʳ ʤᴅʣʽʤʝʪʪʝʨ ʢʝʣʪʽʨʽʣʛʝʥ. 

ʂװʟʜʽʢ ʞײʤʩʘץ ʙʠʜʘʡʜʳש ʉʪʝʢʣʦʚʠʜʥʘʷ 24 ʞᴅʥʝ ɹʦʛʘʨʥʘʷ 56 ʢʦʤʤʝʨʮʠʷʣʳץ ʩʦʨʪʪʘʨʳʥʳש 

ʪץײʳʤʜʘʨʳʥʜʘ ʞʦסʘʨʳ ʤʦʣʝʢʫʣʘʣʳץ ʛʣʶʪʝʥʠʥ ʩʫʙʙʽʨʣʽʢʪʝʨʽʥʽש (Glu1-score) ײץʨʘʤʳ ʙʦʡʳʥʰʘ 

ʩʘʧʘʩʳʥ ʙʘסʘʣʘʫʜʘ ʞʦסʘʨʳ ʥʘʫʙʘʡʭʘʥʘʣʳץ ʩʘʧʘʩʳʤʝʥ ʩʠʧʘʪʪʘʣʘʪʳʥ ʪʠʧʪʽʢ ʙʠʦʪʠʧʪʽװ שʣʝʩʽ 

ʪᴇʤʝʥʜʝʡʪʽʥʽ ʘʥʳץʪʘʣʜʳ, ץʦʣʘʡʩʳʟ ʞʘסʜʘʡʣʘʨסʘ ʙʝʡʽʤʜʝʣʛʝʥ ʙʠʦʪʠʧʪʝʨʜʽש ᴇʩʫʽ ʙʘʡץʘʣʘʜʳ, ʙʽʨʘץ 

ʩʘʧʘʩʳ ʙʦʡʳʥʰʘ ʪʠʧʪʽʢ ʙʠʦʪʠʧʪʝʥ ʪᴇʤʝʥ. 

ʇʽʩʢʝʥʥʝʥ ʢʝʡʽʥʛʽ ᴇʩʽʤʜʽʢ ײץʨʳʣʳʤʳʥʳש ʵʣʝʤʝʥʪʪʝʨʽʥ ʩʘʣʳʩʪʳʨʫ ʪʠʧʪʽʢ ʙʠʦʪʠʧʢʝ 

ʞʘʪʘʪʳʥ ʉʪʝʢʣʦʚʠʜʥʘʷ 24 ʩʦʨʪʳ ᴇʥʽʤʜʽʨʝʢ ʝʢʝʥʽʥ ʢᴇʨʩʝʪʪʽ: ʦʥʳש ʥʝʛʽʟʛʽ ʤʘʩʘץʪʘסʳ ʜᴅʥʜʝʨʽʥʽש 

ʩʘʥʳ, ʞʘʣʧʳ ʜᴅʥʜʝʨʽʥʽש ʩʘʥʳ ʞᴅʥʝ ʙʽʨ ᴇʩʽʤʜʽʢʪʝʛʽ ʜᴅʥ ʤʘʩʩʘʩʳ ʢᴇʙʽʨʝʢ. ɯʣʝʩʧʝ ʙʠʦʪʠʧ ʘʥʘײסʨʣʳʤ 

ʙʠʽʢ, ʩʦסשʳ ʙʫʳʥ ʘʨʘʣʳסʳ ײʟʳʥ. ʐʘʤʘʤʝʥ, ʙײʣ ʙʠʦʪʠʧ ײץʨסʘץץʘ ʪᴇʟʽʤʜʽʨʝʢ. 

1000 ʜᴅʥ ʤʘʩʩʘʩʳ ʙʦʡʳʥʰʘ ʪʠʧʪʽʢ ʙʠʦʪʠʧ ɹʦʛʘʨʥʘʷ 56 ʩʦʨʪʳ ʽʣʝʩʧʝ ʩʦʨʪʪʘʥ ʞʦסʘʨʳ, ʘʣ 2-

ʰʽ ʙʠʦʪʠʧ ʩʦʨʪʳ ʘʥʘײסʨʣʳʤ ʙʠʽʛʽʨʝʢ, ʥʝʛʽʟʛʽ ʤʘʩʘסʳ ײʟʳʥ, ʥʝʛʽʟʛʽ ʤʘʩʘץʪʘסʳ ʜᴅʥ ʩʘʥʳ, ᴇʩʽʤʜʽʢʪʝʛʽ 

ʞʘʣʧʳ ʜᴅʥ ʩʘʥʳ ʞᴅʥʝ ʜᴅʥ ʤʘʩʩʘʩʳ ʞʦסʘʨʳ. ᴆʥʽʤʜʽʣʽʢ ʵʣʝʤʝʥʪʪʝʨʽʥʽש ʢʦʨʨʝʣʷʮʠʷʣʳץ ץʘʪʳʥʘʩʪʘʨʳ 

ʙʦʡʳʥʰʘ ʩʦʨʪʽʰʽʣʽʢ ʙʠʦʪʠʧʪʝʨ ʘʨʘʩʳʥʜʘסʳ ץײʩʘʩʪʳץ ʘʪʘʧ ᴇʪʽʣʜʽ. 

 ʳʤʜʘʨʳ ï ʂʘʟʘʭʩʪʘʥʩʢʘʷ 10 ʛʣʠʘʜʠʥ ʩʧʝʢʪʨʽ ʙʦʡʳʥʰʘץײʪ שʩʦʨʪʪʳ ץʰʽʥʰʽ ʢʦʤʤʝʨʮʠʷʣʳת

ʙʽʨʜʝʡ, ʩʦʨʪ ʤʦʥʦʙʠʦʪʠʧʪʽ. 

ʉʦʨʪʪʳ ʄʉʉ-סʘ ʙʝʨʫ ʢʝʟʽʥʜʝ ʙʠʦʪʠʧʪʝʨʜʽש ʙʘʩʪʘʧץʳ ʘʨʘץʘʪʳʥʘʩʳʥ ʩʘץʪʘʫ װʰʽʥ ʪץײʳʤ 

ʰʘʨʫʘʰʳʣʳסʳʥʜʘ 1-ʰʽ ʞʳʣʳ ײʨʧʘץʪʳ ᴇʩʽʨʫ ʧʠʪʦʤʥʠʢʪʝʨʽʥ ʩʘʣʫ ʢʝʟʽʥʜʝ ʙʠʦʭʠʤʠʷʣʳץ ʤʘʨʢʝʨʣʝʨ 

ʘʨץʳʣʳ ʧʦʣʠʤʦʨʬʪʳ ʩʦʨʪʪʘʨʜʳש ʤʘʩʘץʪʘʨʳʥʳש ʪʠʧʪʽʣʽʛʽʥ װʥʝʤʽ ʙʘץʳʣʘʫ ץʘʞʝʪ. 

ʊʽʨʝʢ ʩᴇʟʜʝʨ: ʙʠʜʘʡ ʩʦʨʪʳ, ʛʣʠʘʜʠʥ ʙʠʦʪʠʧʪʝʨʽ, ᴇʥʽʤʜʽʣʽʢ ʵʣʝʤʝʥʪʪʝʨʽ, ʛʣʶʪʝʥʠʥ ʙʦʡʳʥʰʘ 

ʩʘʧʘʩʳ.  

 

 

IDENTIFICATION AND SEED PRODUCTION OF POLYMORPHIC WHEAT VARIETIES 

TAKING INTO ACCOUNT TRENDS OF INTRA -VARIETAL BIOTYPES RATIO  

 

Bulatova KM , Doctor of Biological Sciences  

Mazkirat Sh., Master   

Babisekova D.I, Master  

Kulakhmetova Zh.E, Master  

Khalbaeva Sh.A., Master   

Espembetova A.M., bachelor 

 

Kazakh Research Institute of Agriculture and Plant growing, Almalybak v., Kazakhstan 

 

Annotation. The article presents data on protein labeling of intra-varietal biotypes in commercial 

varieties of bread wheat polymorphic (Steklovidnaya 24, Bogarnaya 56) and monomorphic 

(Kazakhstanskaya 10) on  the composition of gliadin, analysis of productivity elements of typical and 

related biotypes, trends in the ratio of intra-varietal biotypes in seeds and changes in quality indicators of 
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variety. 

It has been found that in the seeds of commercial varieties of winter bread wheat Steklovidnaya 

24 and Bogarnaya 56  the proportion of a typical biotype characterized by high bakery quality according 

to the quality assessment by the composition of high molecular weight glutenin subunits (Glu1-score) is 

reduced, biotypes that are more adapted to unfavorable conditions, but inferior to the typical biotype in 

quality. 

Comparison of plant structure elements after maturation showed that the typical biotype of the 

Steklovidnaya 24 variety is more productive: it has a larger number of grains in the main spikelet, the 

number of grains and the mass of grain from the plant. The accompanying biotype is more tall, having a 

longer length of the last internode. Presumably, this biotype is more drought-resistant. 

The typical biotype of the Bogarnaya 56 variety exceeds the accompanying in 1000 grains mass 

only, while the 2nd biotype of the variety is higher, has a longer main ear length, a larger number of 

grains in the main ear, the number of grains and mass of  grain from the plant.  

There was a similarity between intra-range biotypes in the correlation relationships of the 

productivity elements. 

Seeds of the third commercial variety ï Kazakhstanskaya  10 are identical in spectrum of gliadin. 

Regular monitoring of the typicality of polymorphic varieties should be carried out by 

biochemical markers when orginizing  nurseries ʦf the 1st year in seed reproduction in order to maintain 

the initial ratio of biotypes when transferring the variety to the SVT. 

Keywords: wheat variety, gliadin  biotypes, productivity elements, glutenin quality score 
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ʊʆʆ çʂʘʨʘʙʘʣʳʢʩʢʘʷ ʉʍʆʉè, ʂʦʩʪʘʥʘʡʩʢʘʷ ʦʙʣʘʩʪʴ, ʂʘʨʘʙʘʣʳʢʩʢʠʡ ʨʘʡʦʥ, ʂʘʟʘʭʩʪʘʥ 

 

ɸʥʥʦʪʘʮʠʷ. ʗʨʦʚʘʷ ʤʷʛʢʘʷ ʧʰʝʥʠʮʘ ʦʜʥʘ ʠʟ ʦʩʥʦʚʥʳʭ ʢʫʣʴʪʫʨ ʟʝʨʥʦʩʝʶʱʠʭ ʨʝʛʠʦʥʦʚ 

ʂʘʟʘʭʩʪʘʥʘ. ʄʝʥʷʶʱʠʝʩʷ ʧʦʛʦʜʥʳʝ ʫʩʣʦʚʠʷ ʟʘʩʪʘʚʣʷʶʪ ʦʙʨʘʱʘʪʴ ʚʥʠʤʘʥʠʝ ʥʝ ʪʦʣʴʢʦ ʥʘ 

ʧʨʦʜʫʢʪʠʚʥʳʝ ʠ ʢʘʯʝʩʪʚʝʥʥʳʝ ʩʚʦʡʩʪʚʘ, ʥʦ ʠ ʥʘ ʘʜʘʧʪʠʚʥʳʝ ʩʧʦʩʦʙʥʦʩʪʠ ʩʦʨʪʘ ʠʣʠ ʣʠʥʠʠ. ʅʘ 

ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʨʘʟʨʘʙʦʪʘʥʳ ʨʘʟʣʠʯʥʳʝ ʤʝʪʦʜʳ ʦʮʝʥʢʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʪʘʙʠʣʴʥʦʩʪʠ ʠ 

ʧʣʘʩʪʠʯʥʦʩʪʠ. ʎʝʣʴʶ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʩʨʘʚʥʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʧʣʘʩʪʠʯʥʦʩʪʠ ʠ 

ʩʪʘʙʠʣʴʥʦʩʪʠ ʨʘʩʩʯʠʪʘʥʥʳʭ ʩ ʧʦʤʦʱʴʶ ʩʫʱʝʩʪʚʫʶʱʠʭ ʤʝʪʦʜʠʢ. ʆʧʨʝʜʝʣʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʡ 

ʩʪʘʙʠʣʴʥʦʩʪʠ ʧʨʦʚʦʜʠʣʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʬʦʨʤʫʣʘʤʠ: ʀʉ - ʠʥʜʝʢʩʘ ʩʪʘʙʠʣʴʥʦʩʪʠ ʠ ʠʥʜʝʢʩʘ ʅʆʄ 

- ʛʦʤʝʦʩʪʘʪʠʯʥʦʩʪʠ (ʧʦ ɺ.ɺ. ʍʘʥʛʠʣʴʜʠʥʫ), ʇʋʉʉ ï ʧʦʢʘʟʘʪʝʣʴ ʫʨʦʚʥʷ ʩʪʘʙʠʣʴʥʦʩʪʠ ʩʦʨʪʘ ( ʧʦ 

ʕ.ɼ. ʅʝʪʪʝʚʠʯʫ), ʘ ʪʘʢ ʞʝ ʢʦʵʬʬʠʮʠʝʥʪ ʜʠʩʧʝʨʩʠʠ (ʧʦ S. A. Eberhart, W. A. Russell). ʊʘʢ ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʧʣʘʩʪʠʯʥʦʩʪʠ ʚʳʯʠʩʣʷʣʠʩʴ : ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʩʪʨʝʩʩʫ ʠ ʢʦʤʧʝʥʩʘʪʦʨʥʘʷ 

ʩʧʦʩʦʙʥʦʩʪʴ (ʧʦ A.A. Rossielle, J. Hemblin), ʢʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ (ʧʦ ɹ.ɸ. ɼʦʩʧʝʭʦʚʫ), 

ʢʦʵʬʬʠʮʠʝʥʪ ʣʠʥʝʡʥʦʡ ʨʝʛʨʝʩʩʠʠ ʫʨʦʞʘʡʥʦʩʪʠ ʩʦʨʪʦʚ ( ʧʦ S. A. Eberhart, W. A. Russell). ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʦʢʘʟʘʥʦ ʯʪʦ ʦʜʠʥ ʠ ʪʦʪ ʞʝ ʢʨʠʪʝʨʠʡ ʨʘʩʩʯʠʪʘʥʥʳʡ ʧʦ ʨʘʟʣʠʯʥʳʤ 

ʤʝʪʦʜʠʢʘʤ ʤʦʞʝʪ ʙʳʪʴ ʦʮʝʥʝʥ ʧʦ ʨʘʟʥʦʤʫ. ʇʦʢʘ ʥʝʪ ʝʜʠʥʦʛʦ ʘʣʛʦʨʠʪʤʘ ʨʘʩʯʝʪʘ ʩ ʜʦʢʘʟʘʥʥʦʡ 

ʜʦʩʪʦʚʝʨʥʦʩʪʴʶ ʠ ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʴʶ ʚʦʟʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʘʥʞʠʨʦʚʘʥʠʝ ʦʙʨʘʟʮʦʚ ʧʦ 

ʧʦʢʘʟʘʪʝʣʶ ʠ ʩʫʤʤʠʨʦʚʘʥʠʝ ʨʘʥʛʦʚ ʜʣʷ ʩʦʚʦʢʫʧʥʦʡ ʠ ʚʩʝʩʪʦʨʦʥʥʝʡ ʦʮʝʥʢʠ ʧʨʠʟʥʘʢʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʷʛʢʘʷ ʧʰʝʥʠʮʘ, ʩʦʨʪ, ʧʣʘʩʪʠʯʥʦʩʪʴ, ʩʪʘʙʠʣʴʥʦʩʪʴ, ʨʘʥʛ. 

 

ɺʚʝʜʝʥʠʝ. ʉʦʚʨʝʤʝʥʥʘʷ ʩʝʣʝʢʮʠʷ ʟʝʨʥʦʚʳʭ ʩʪʘʚʠʪ ʦʩʥʦʚʥʦʡ ʟʘʜʘʯʝʡ ʧʦʣʫʯʝʥʠʝ 

ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʚʳʩʦʢʦʛʦ ʠ ʩʪʘʙʠʣʴʥʦʛʦ ʫʨʦʞʘʷ ʠ ʚ ʵʪʦʤ ʚʦʧʨʦʩʝ ʩʦʨʪ ʷʚʣʷʝʪʩʷ ʨʝʰʘʶʱʠʤ 

ʬʘʢʪʦʨʦʤ. ʂʦʥʪʨʘʩʪʥʳʝ ʧʦʛʦʜʥʳʝ ʫʩʣʦʚʠʷ ʧʦʩʣʝʜʥʠʭ ʣʝʪ ʧʦʢʘʟʘʣʠ ʚʘʞʥʦʩʪʴ ʦʪʙʦʨʘ 

ʩʦʨʪʦʚ ʩʧʦʩʦʙʥʳʭ ʢʦʤʧʝʥʩʠʨʦʚʘʪʴ ʚʣʠʷʥʠʝ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʬʘʢʪʦʨʦʚ, ʩʦʭʨʘʥʷʪʴ 

ʟʘʣʦʞʝʥʥʫʶ ʛʝʥʦʪʠʧʦʤ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ[1].  

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʘʢʪʫʘʣʴʥʦ ʧʦʜʥʠʤʘʪʴ ʚʦʧʨʦʩ ʚʳʙʦʨʘ ʙʦʣʝʝ ʩʦʚʝʨʰʝʥʥʦʡ ʤʝʪʦʜʠʢʠ 

ʨʘʩʯʝʪʘ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʧʣʘʩʪʠʯʥʦʩʪʠ ʠ ʩʪʘʙʠʣʴʥʦʩʪʠ ʩʦʨʪʦʚ ʠ ʣʠʥʠʡ ʚ ʧʝʨʩʧʝʢʪʠʚʝ 

ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ[2]. ʇʦʜʦʙʥʳʝ ʧʨʠʩʧʦʩʦʙʣʝʥʥʳʝ 

ʩʦʨʪʘ ʦʙʣʘʜʘʶʪ ʙʦʣʴʰʝʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʬʘʢʪʦʨʘʤ ʠ ʪʝʤ ʩʘʤʳʤ 

ʦʪʣʠʯʘʶʪʩʷ ʩʥʠʞʝʥʥʦʡ ʚʘʨʠʘʙʝʣʴʥʦʩʪʴʶ ʫʨʦʞʘʡʥʦʩʪʠ. ʂʨʦʤʝ ʪʦʛʦ ʜʝʡʩʪʚʝʥʥʳʡ ʩʧʦʩʦʙ 

ʠʟʫʯʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʪʘʙʠʣʴʥʦʩʪʠ ʠ ʧʣʘʩʪʠʯʥʦʩʪʠ ʧʦʟʚʦʣʠʪ ʚʳʜʝʣʠʪʴ ʧʦʪʝʥʮʠʘʣʴʥʦ 

ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʝ ʩʦʨʪʘ ʜʣʷ ʚʦʟʜʝʣʳʚʘʥʠʷ ʥʘ ʠʥʪʝʥʩʠʚʥʳʭ ʬʦʥʘʭ, ʘ ʪʘʢ ʞʝ ʩʪʘʙʠʣʴʥʳʝ 

ʩʦʨʪʘ ʜʣʷ ʚʦʟʜʝʣʳʚʘʥʠʷ ʚ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ[3,4].  

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʦʩʥʦʚʥʦʡ ʮʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʩʪʘʚʠʪʩʷ ʩʨʘʚʥʠʪʝʣʴʥʘʷ ʦʮʝʥʢʘ 

ʧʦʢʘʟʘʪʝʣʝʡ ʩʪʘʙʠʣʴʥʦʩʪʠ ʠ ʧʣʘʩʪʠʯʥʦʩʪʠ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʣʠʥʠʡ ʷʨʦʚʦʡ ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ 

ʧʠʪʦʤʥʠʢʘ ʂʉʀ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʠʢ. ʆʙʲʝʢʪʦʤ ʧʨʦʚʝʜʝʥʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʶʪʩʷ ʣʠʥʠʠ ʧʠʪʦʤʥʠʢʘ ʢʦʥʢʫʨʩʥʦʛʦ ʩʦʨʪʦʠʩʧʳʪʘʥʠʷ. ʇʨʝʜʤʝʪ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʶʪʩʷ ʧʘʨʘʤʝʪʨʳ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʪʘʙʠʣʴʥʦʩʪʠ ʠ ʧʣʘʩʪʠʯʥʦʩʪʠ ʩʦʨʪʦʚ, 
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ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʜʘʥʥʳʭ ʫʨʦʞʘʡʥʦʩʪʠ. ʎʝʣʴ ʨʘʙʦʪʳ: ʧʨʦʚʝʩʪʠ ʦʮʝʥʢʫ ʣʠʥʠʡ ʢʘʢ ʦʪʜʝʣʴʥʦ 

ʧʦ ʢʘʞʜʦʤʫ ʢʨʠʪʝʨʠʶ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʧʣʘʩʪʠʯʥʦʩʪʠ ʠʣʠ ʩʪʘʙʠʣʴʥʦʩʪʠ, ʪʘʢ ʠ ʧʨʦʚʝʩʪʠ 

ʨʘʥʛʦʚʫʶ ʦʮʝʥʢʫ ʠ ʦʙʦʙʱʠʪʴ ʨʝʟʫʣʴʪʘʪʳ,  

ɿʘʜʘʯʘʤʠ ʧʨʦʚʦʜʠʤʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ:  

1) ʆʮʝʥʢʘ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʪʘʙʠʣʴʥʦʩʪʠ ʧʦ ʩʣʝʜʫʶʱʠʤ ʧʦʢʘʟʘʪʝʣʷʤ:  

¶ ʧʦʢʘʟʘʪʝʣʴ ʛʦʤʝʦʩʪʘʪʠʯʥʦʩʪʠ  

¶ ʠʥʜʝʢʩ ʩʪʘʙʠʣʴʥʦʩʪʠ ʧʦ ʍʘʥʛʠʣʴʜʠʥʫ; 

¶ ʧʦʢʘʟʘʪʝʣʴ ʫʨʦʚʥʷ ʩʪʘʙʠʣʴʥʦʩʪʠ ʩʦʨʪʘ (ʇʋʉʉ) ʚ ʧʨʦʮʝʥʪʘʭ ʧʦ ʤʝʪʦʜʠʢʝ ʅʝʪʪʝʚʠʯʘ; 

¶ ʚʳʯʠʩʣʷʝʪʩʷ ʢʦʵʬʬʠʮʠʝʥʪ ʜʠʩʧʝʨʩʠʠ. 

2) ʆʮʝʥʢʘ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʧʣʘʩʪʠʯʥʦʩʪʠ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʣʠʥʠʡ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ: 

¶ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʩʪʨʝʩʩʫ ʠ ʢʦʤʧʝʥʩʘʪʦʨʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ; 

¶ ʢʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ ʧʦ ɼʦʩʧʝʭʦʚʫ; 

¶ ʢʦʵʬʬʠʮʠʝʥʪ ʨʝʛʨʝʩʩʠʠ.  

¶ 3) ʇʨʦʚʝʩʪʠ ʩʨʘʚʥʠʪʝʣʴʥʫʶ ʨʘʥʛʦʚʫʶ ʦʮʝʥʢʫ ʣʠʥʠʡ ʷʨʦʚʦʡ ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ. 

¶ 4) Cʜʝʣʘʪʴ ʚʳʚʦʜʳ ʦ ʚʦʟʤʦʞʥʦʤ ʩʧʦʩʦʙʝ ʤʘʢʩʠʤʘʣʴʥʦ ʵʬʬʝʢʪʠʚʥʦʛʦ ʨʘʩʯʝʪʘ 

ʧʘʨʘʤʝʪʨʦʚ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʪʘʙʠʣʴʥʦʩʪʠ ʠ ʧʣʘʩʪʠʯʥʦʩʪʠ.  

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʩʣʫʞʠʣʠ 12 

ʣʠʥʠʡ ʠʟ ʧʠʪʦʤʥʠʢʘ ʢʦʥʢʫʨʩʥʦʛʦ ʩʦʨʪʦʠʩʧʳʪʘʥʠʷ ʣʘʙʦʨʘʪʦʨʠʠ ʷʨʦʚʦʡ ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ 

ʊʆʆ çʂʘʨʘʙʘʣʳʢʩʢʘʷ ʉʍʆʉè. ʇʦʩʝʚ ʠ ʥʘʙʣʶʜʝʥʠʷ ʚ ʠʟʫʯʘʝʤʦʤ ʧʠʪʦʤʥʠʢʝ ʧʨʦʚʝʜʝʥʳ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʤʝʪʦʜʠʢʦʡ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʩʦʨʪʦʠʩʧʳʪʘʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʢʫʣʴʪʫʨ. ʇʣʦʱʘʜʴ ʜʝʣʷʥʢʠ 10 ʢʚʘʜʨʘʪʥʳʭ ʤʝʪʨʦʚ, ʥʦʨʤʘ ʚʳʩʝʚʘ 4 ʤʣʥ ʚʩʭʦʞʠʭ ʟʝʨʝʥ ʥʘ 

ʛʝʢʪʘʨ, ʧʨʝʜʰʝʩʪʚʝʥʥʠʢ ʯʠʩʪʳʡ ʧʘʨ ʧʦʚʪʦʨʥʦʩʪʴ ʪʨʝʭʢʨʘʪʥʘʷ, ʨʘʩʧʦʣʦʞʝʥʠʝ ʜʝʣʷʥʦʢ 

ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʝ. ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʧʨʦʚʦʜʠʣʘʩʴ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʤʝʪʦʜʠʢʦʡ ɹ.ɸ. ɼʦʩʧʝʭʦʚʘ [5], ʚ ʧʨʦʛʨʘʤʤʘʭ Microsoft Word, Microsoft 

Excel. ɹʳʣ ʩʦʙʨʘʥ ʠ ʧʨʦʚʝʜʝʥ ʧʦʜʨʦʙʥʳʡ ʘʥʘʣʠʟ ʜʘʥʥʳʭ ʧʦ ʫʨʦʞʘʡʥʦʩʪʠ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ 

ʦʙʨʘʟʮʦʚ.  

ʆʮʝʥʢʫ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ ʧʨʦʚʦʜʠʣʠ ʧʦ ʧʦʢʘʟʘʪʝʣʶ ʛʠʜʨʦʪʝʨʤʠʯʝʩʢʦʛʦ 

ʢʦʵʬʬʠʮʠʝʥʪʘ. ɹʣʘʛʦʧʦʣʫʯʥʳʡ 2022 ʛʦʜ ʧʨʦʷʚʠʣ ʩʝʙʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ 

ʦʩʘʜʢʦʚ ʚ ʤʘʝ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʪʘʙʠʣʴʥʳʤ ʚ ʠʶʥʝ ʠ ʠʶʣʝ ʠ ʥʠʟʢʠʤ ʧʦʢʘʟʘʪʝʣʝʤ ɻʊʂ ʚ 

ʘʚʛʫʩʪʝ ʚʩʝʛʦ 0,15. ʇʨʠ ʵʪʦʤ ʢʦʥʪʨʘʩʪʥʦ ʟʘʩʫʰʣʠʚʳʡ 2021 ʛʦʜ ʩ ʢʨʠʪʠʯʝʩʢʠʤ ʥʝʜʦʩʪʘʪʢʦʤ 

ʚʣʘʛʠ ʚ ʤʘʝ ʠ ʠʶʥʝ, ʠ ʩ ʠʶʣʴʩʢʠʤ ʤʘʢʩʠʤʫʤʦʤ ʦʩʘʜʢʦʚ  ɻʊʂ ʚ 0,76, ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʢʘʢ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʡ. 2020 ʛʦʜ ʚ ʧʝʨʠʦʜ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥ ʢʘʢ ʥʘʠʙʦʣʝʝ ʩʪʘʙʠʣʴʥʳʡ 

ʟʘ ʩʯʝʪ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʤʘʝ ʠʶʥʝ ʧʨʠ ʜʦʩʪʘʪʦʯʥʦʡ 

ʫʚʣʘʞʥʝʥʥʦʩʪʠ. 

ɺ ʭʦʜʝ ʘʥʘʣʠʟʘ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ ʚ ʧʝʨʠʦʜ ʠʩʧʳʪʘʥʠʡ ʙʳʣ ʧʨʦʚʝʜʝʥ ʨʘʩʯʝʪ 

ʠʥʜʝʢʩʘ ʫʩʣʦʚʠʡ ʩʨʝʜʳ ʚ ʨʘʤʢʘʭ ʦʧʳʪʘ, ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʫʩʣʦʚʠʡ ʬʦʨʤʠʨʦʚʘʥʠʷ ʫʨʦʞʘʷ ʚ 

ʢʦʥʢʨʝʪʥʳʡ ʛʦʜ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʩʝʛʦ ʦʧʳʪʘ. ɼʘʥʥʳʡ ʠʥʜʝʢʩ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʢʘʢ ʦʪʥʦʰʝʥʠʝ 

ʩʨʝʜʥʝʛʦ ʫʨʦʞʘʷ ʧʦ ʩʦʨʪʘʤ ʚ ʢʦʥʢʨʝʪʥʳʡ ʛʦʜ ʠʩʧʳʪʘʥʠʷ ʦʪ ʩʨʝʜʥʝʛʦ ʫʨʦʞʘʷ ʧʦ ʩʦʨʪʘʤ ʟʘ 

ʚʩʝ ʛʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ.  

Ij = Yij/v - EEYij/v-n,                                                    (1) 

ʛʜʝ Yij - ʩʫʤʤʘ ʫʨʦʞʘʡʥʦʩʪʠ ʚʩʝʭ ʩʦʨʪʦʚ ʟʘ ʦʧʨʝʜʝʣʝʥʥʳʡ ʛʦʜ; EYij - ʩʫʤʤʘ 

ʫʨʦʞʘʡʥʦʩʪʠ ʚʩʝʭ ʩʦʨʪʦʚ ʟʘ ʚʩʝ ʛʦʜʳ; V - ʢʦʣʠʯʝʩʪʚʦ ʩʦʨʪʦʚ; n - ʯʠʩʣʦ ʣʝʪ. 

 

ʉʦʛʣʘʩʥʦ ʵʪʦʤʫ ʧʦʢʘʟʘʪʝʣʶ 2020 ʛʦʜ ʠʜʝʥʪʠʬʠʮʠʨʫʝʪʩʷ ʢʘʢ ʩʪʘʙʠʣʴʥʳʡ, 2021 ʢʘʢ 

ʛʦʜ ʩ ʵʢʩʪʨʝʤʘʣʴʥʦ ʥʝʛʘʪʠʚʥʳʤʠ ʫʩʣʦʚʠʷʤʠ, 2022 ʢʘʢ ʛʦʜ ʩ ʙʣʘʛʦʧʨʠʷʪʥʳʤʠ ʫʩʣʦʚʠʷʤʠ 

ʜʣʷ ʚʦʟʜʝʣʳʚʘʥʠʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʫʩʣʦʚʠʷ ʩʣʦʞʠʚʰʠʝʩʷ ʟʘ ʪʨʝʭʣʝʪʢʫ ʧʦʟʚʦʣʷʶʪ ʜʘʪʴ 

ʦʮʝʥʢʫ ʘʜʘʧʪʠʚʥʦʩʪʠ ʠ ʧʣʘʩʪʠʯʥʦʩʪʠ ʣʠʥʠʡ, ʪʘʢ ʢʘʢ ʜʦʩʪʦʚʝʨʥʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʫʩʣʦʚʠʷ 

ʧʨʦʠʟʨʘʩʪʘʥʠʷ ʠʟʫʯʘʝʤʳʭ ʦʙʨʘʟʮʦʚ ʟʥʘʯʠʪʝʣʴʥʦ ʨʘʟʥʠʣʠʩʴ. 

ɺ ʨʘʤʢʘʭ ʦʮʝʥʢʠ ʧʣʘʩʪʠʯʥʦʩʪʠ ʠʟʫʯʘʝʤʳʭ ʩʦʨʪʦʚ ʧʨʠʤʝʥʷʣʠʩʴ ʧʦʢʘʟʘʪʝʣʠ 

ʢʦʤʧʝʥʩʘʪʦʨʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʩʪʨʝʩʩʫ ʧʦ ʤʝʪʦʜʠʢʝ A.A. Rossielle, J. 

Hemblin [6]. ʚ ʠʟʣʦʞʝʥʠʠ ɸ.ɸ. ɻʦʥʯʘʨʝʥʢʦ [7]: 
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ʋʩʪʦʡʯʠʚʦʩʪʴ ʢ ʩʪʨʝʩʩʫ = Ymin ï Ymax                               (2) 

ʂʦʤʧʝʥʩʘʪʦʨʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ = (Y min + Y max)/2              (3) 
ʊʘʙʣʠʮʘ 1 ï ʇʦʛʦʜʥʳʝ ʫʩʣʦʚʠʷ ʚ ʧʝʨʠʦʜ 2020-2022 ʛʦʜʘ 

 

ʄʝʩʷʮ 
ɻʊʂ 

2020 2021 2022 

ʄʘʡ 0,74 0,1 0,98 

ʀʶʥʴ 0,39 0,13 0,36 

ʀʶʣʴ 0,16 0,76 0,25 

ɸʚʛʫʩʪ 0,64 0,29 0,15 

ʀʥʜʝʢʩ ʫʩʣʦʚʠʡ ʩʨʝʜʳ 1,74 -13,18 11,45 

 

ʛʜʝ Ymin ï ʤʠʥʠʤʘʣʴʥʳʡ ʩʙʦʨ ʫʨʦʞʘʷ; Y max ï ʤʘʢʩʠʤʘʣʴʥʳʡ ʩʙʦʨ ʫʨʦʞʘʷ. 

 

ʊʘʢ ʞʝ ʜʘʥʥʳʝ ʫʨʦʞʘʡʥʦʩʪʠ ʙʳʣʠ ʨʘʩʩʤʦʪʨʝʥʳ ʧʦ ʤʝʪʦʜʠʢʝ ɼʦʩʧʝʭʦʚʘ: [8] ʜʣʷ 

ʚʳʷʚʣʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʘʨʠʘʮʠʠ, ʢʘʢ ʧʦʢʘʟʘʪʝʣʷ ʠʟʤʝʥʯʠʚʦʩʪʠ ʠʟʫʯʘʝʤʦʛʦ ʧʨʠʟʥʘʢʘ. 

V=(S/x)*100%                                          (4) 

ʛʜʝ V ï ʩʪʘʥʜʘʨʪʥʦʝ ʦʪʢʣʦʥʝʥʠʝ, ʚʳʨʘʞʝʥʥʦʝ ʚ ʧʨʦʮʝʥʪʘʭ ʢ ʩʨʝʜʥʝʡ 

ʘʨʠʬʤʝʪʠʯʝʩʢʦʡ ʜʘʥʥʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ; S ï ʩʪʘʥʜʘʨʪʥʦʝ ʦʪʢʣʦʥʝʥʠʝ; x ï ʩʨʝʜʥʝʝ 

ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ. 

 

ʂʨʦʤʝ ʪʦʛʦ ʙʳʣʠ ʧʨʠʤʝʥʝʥʳ ʤʝʪʦʜʠʢʠ ʕʙʝʨʭʘʨʪʘ ʠ ʈʘʩʩʝʣʘ [9] ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʧʘʨʘʤʝʪʨʦʚ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʧʣʘʩʪʠʯʥʦʩʪʠ ʠ ʩʪʘʙʠʣʴʥʦʩʪʠ ʧʦ ʢʦʵʬʬʠʮʠʝʥʪʘʤ ʨʝʛʨʝʩʩʠʠ ʠ 

ʜʠʩʧʝʨʩʠʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʂʦʵʬʬʠʮʠʝʥʪ ʨʝʛʨʝʩʩʠʠ: 

bi = EYijlj/Elj 2,                                           (5) 

ʛʜʝ EYijlj - ʩʫʤʤʘ ʧʨʦʠʟʚʝʜʝʥʠʷ ʫʨʦʞʘʡʥʦʩʪʠ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʩʦʨʪʘ ʟʘ 

ʦʧʨʝʜʝʣʝʥʥʳʡ ʛʦʜ ʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʚʝʣʠʯʠʥʫ ʠʥʜʝʢʩʘ ʫʩʣʦʚʠʡ ʩʨʝʜʳ; Elj2 - ʩʫʤʤʘ 

ʢʚʘʜʨʘʪʦʚ ʠʥʜʝʢʩʦʚ ʫʩʣʦʚʠʡ ʩʨʝʜʳ. 

 

ʂʦʵʬʬʠʮʠʝʥʪ ʜʠʩʧʝʨʩʠʠ: 

ad2 = Loij2/(n - 2),                                        (6) 

ʛʜʝ Eoij2 - ʩʫʤʤʘ ʢʚʘʜʨʘʪʦʚ ʦʪʢʣʦʥʝʥʠʡ ʬʘʢʪʠʯʝʩʢʦʡ ʫʨʦʞʘʡʥʦʩʪʠ ʦʪ 

ʪʝʦʨʝʪʠʯʝʩʢʦʡ; n - ʯʠʩʣʦ ʧʫʥʢʪʦʚ 

 

ɼʣʷ ʦʮʝʥʢʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʪʘʙʠʣʴʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʤʝʪʦʜʳ ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ 

ʍʘʥʛʠʣʴʜʠʥʳʤ, ʪʘʢʠʝ ʢʘʢ ʦʮʝʥʢʘ ʧʦʢʘʟʘʪʝʣʷ ʛʦʤʝʦʩʪʘʪʠʯʥʦʩʪʠ [10], ʢʘʢ ʦʪʨʘʞʝʥʠʝ 

ʩʚʦʡʩʪʚ ʦʨʛʘʥʠʟʤʘ ʢ ʩʘʤʦʨʝʛʫʣʷʮʠʠ ʚ ʩʠʩʪʝʤʝ ʦʨʛʘʥʠʟʤ-ʚʥʝʰʥʷʷ ʩʨʝʜʘ: 

HOM=X2/ ů(XOPT-XLIM )                               (7), 

ʛʜʝ x ï ʩʨʝʜʥʷʷ ʫʨʦʞʘʡʥʦʩʪʴ, ʮ/ʛʘ; Xopt ï ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ ʥʘ 

ʦʧʪʠʤʘʣʴʥʦʤ ʬʦʥʝ, ʮ/ʛʘ; Xlim ï ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ ʥʘ ʣʠʤʠʪʠʨʦʚʘʥʥʦʤ ʬʦʥʝ, 

ʮ/ʛʘ; ů ï ʩʨʝʜʥʝʝ ʢʚʘʜʨʘʪʠʯʥʦʝ ʦʪʢʣʦʥʝʥʠʝ. 

 

ɸ ʪʘʢ ʞʝ ʠʥʜʝʢʩ ʩʪʘʙʠʣʴʥʦʩʪʠ [11]ʢʘʢ ʬʘʢʪʦʨ ʦʪʨʘʞʘʶʱʠʡ ʩʧʦʩʦʙʥʦʩʪʴ ʩʦʨʪʘ ʠʣʠ 

ʣʠʥʠʠ ʧʨʦʷʚʠʪʴ ʩʪʘʙʠʣʴʥʦʩʪʴ ʚ ʨʝʘʣʠʟʘʮʠʠ ʟʘʣʦʞʝʥʥʦʛʦ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ.  

                ʀʉ = X 2/S,                                                 (8) 

ʛʜʝ X  ï ʩʨʝʜʥʷʷ ʚʝʣʠʯʠʥʘ ʫʨʦʞʘʡʥʦʩʪʠ ʩʦʨʪʘ ʚ ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʩʣʦʚʠʷʭ,  S ï 

ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʝʩʢʦʝ ʦʪʢʣʦʥʝʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ ʩʦʨʪʘ ʚ ʦʧʳʪʝ 

ʊʘʢ ʞʝ ʙʳʣ ʧʨʠʤʝʥʝʥ ʨʘʩʯʝʪ ʧʦʢʘʟʘʪʝʣʷ ʫʨʦʚʥʷ ʩʪʘʙʠʣʴʥʦʩʪʠ ʩʦʨʪʘ ʧʦ ʕ.ɼ. 

ʅʝʪʪʝʚʠʯʫ [12]. ɼʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʦʪʨʘʞʘʝʪ ʩʧʦʩʦʙʥʦʩʪʴ ʩʦʨʪʘ ʢ ʧʦʚʳʰʝʥʠʶ 

ʫʨʦʞʘʡʥʦʩʪʠ ʧʨʠ ʤʠʥʠʤʘʣʴʥʦʤ ʩʥʠʞʝʥʠʠ ʚ ʥʝʧʦʜʭʦʜʷʱʠʭ ʫʩʣʦʚʠʷʭ.  

ʇʋʉʉ = ʍ Ŀ L,                                           (9) 

ʛʜʝ ʍ - ʩʨʝʜʥʷʷ ʫʨʦʞʘʡʥʦʩʪʴ;  L ï ʠʥʜʝʢʩ ʩʪʘʙʠʣʴʥʦʩʪʠ, ʢʦʪʦʨʳʡ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ 
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ʧʫ-ʪʝʤ ʜʝʣʝʥʠʷ ʩʨʝʜʥʝʡ ʫʨʦʞʘʡʥʦʩʪʠ ʥʘ ʢʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ ʠ ʚʳʨʘʞʘʝʪʩʷ ʚ % ʢ 

ʩʪʘʥʜʘʨʪʫ. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʦʮʝʥʢʘ ʩʦʨʪʦʚ ʠ ʧʝʨʩʧʝʢʪʠʚʥʳʭ 

ʣʠʥʠʡ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʠʥʩʪʨʫʤʝʥʪʦʤ ʘʥʘʣʠʟʘ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʤʘʪʝʨʠʘʣʘ, ʝʛʦ 

ʧʨʠʩʧʦʩʦʙʣʝʥʥʦʩʪʠ ʢ ʫʩʣʦʚʠʷʤ ʧʨʦʠʟʨʘʩʪʘʥʠʷ, ʚʦʟʤʦʞʥʦʩʪʠ ʨʝʘʣʠʟʘʮʠʠ ʧʦʪʝʥʮʠʘʣʘ.  

ʇʨʝʜʚʘʨʠʪʝʣʴʥʫʶ ʦʮʝʥʢʫ ʣʠʥʠʡ ʠʤʝʝʪ ʩʤʳʩʣ ʧʨʦʚʦʜʠʪʴ ʧʦ ʧʦʢʘʟʘʪʝʣʶ ʫʨʦʞʘʡʥʦʩʪʠ, ʢʘʢ 

ʨʝʰʘʶʱʝʛʦ ʧʨʠ ʚʳʙʦʨʝ ʣʠʥʠʡ, ʠ ʷʨʢʦ ʦʪʨʘʞʘʶʱʝʛʦ ʚʣʠʷʥʠʝ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʥʘ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʫʨʦʞʘʷ, ʦʩʦʙʝʥʥʦ ʚ ʫʩʣʦʚʠʷʭ ʢʦʥʪʨʘʩʪʥʳʭ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ.  ɺ ʭʦʜʝ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʠ ʠʟʫʯʝʥʳ ʜʚʝʥʘʜʮʘʪʴ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʣʠʥʠʡ ʧʠʪʦʤʥʠʢʘ ʂʉʀ.  
 

ʊʘʙʣʠʮʘ 2 ï ʋʨʦʞʘʡʥʦʩʪʴ ʠʟʫʯʘʝʤʳʭ ʣʠʥʠʡ ʗʄʇ ʧʠʪʦʤʥʠʢʘ ʂʉʀ 

 

ʉʦʨʪ/ʃʠʥʠʷ 2020 2021 2022 ʉʨʝʜʥʝʝ ʧʦ 

ʩʦʨʪʫ 

ɸʡʥʘ 14,49 9,49 26,05 16,67 

ʃʶʪʝʩʮʝʥʩ 30 22/09  22,96 8,98 35,30 22,41 

ʃʶʪʝʩʮʝʥʩ 11  95/10 23,31 7,26 30,76 20,44 

ʃʶʪʝʩʮʝʥʩ 23 193/09 20,77 8,27 31,71 20,25 

ʃʶʪʝʩʮʝʥʩ 10  94/11  19,44 8,28 32,31 20,01 

ʃʶʪʝʩʮʝʥʩ 7-94-4    22,37 6,55 32,30 20,40 

ʃʶʪʝʩʮʝʥʩ 57 4/09 24,03 6,08 32,05 20,72 

ʃʶʪʝʩʮʝʥʩ 32 12/09 23,51 6,43 33,70 21,21 

ʃʶʪʝʩʮʝʥʩ 54 190/09 23,29 6,79 30,82 20,30 

ʃʶʪʝʩʮʝʥʩ 65 90/10  20,67 7,65 31,71 20,01 

ʃʶʪʝʩʮʝʥʩ 20 161/08 23,14 7,70 30,65 20,49 

ʃʶʪʝʩʮʝʥʩ 13 183/10 21,82 8,03 31,44 20,43 

ʃʶʪʝʩʮʝʥʩ 36 190/10 22,70 6,95 31,77 20,47 

ʉʨʝʜʥʝʝ ʟʘ ʛʦʜ 22,33 7,41 32,04  

 

ʕʢʦʣʦʛʠʯʝʩʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʩʦʨʪʦʚ ʢʘʢ ʦʜʥʦʤʫ ʠʟ ʬʘʢʪʦʨʦʚ ʦʮʝʥʢʠ ʩʪʦʠʪ ʫʜʝʣʷʪʴ 

ʚʥʠʤʘʥʠʝ ʠʤʝʥʥʦ ʚ ʪʘʢʠʭ ʨʝʛʠʦʥʘʭ, ʛʜʝ ʘʛʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʨʝʟʢʦ ʦʪʣʠʯʘʶʪʩʷ 

ʜʨʫʛ ʦʪ ʜʨʫʛʘ, ʠ ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʚʩʝʩʪʦʨʦʥʥʝ ʦʮʝʥʠʪʴ ʠʟʫʯʘʝʤʳʝ ʦʙʨʘʟʮʳ. 

ʊʘʢ ʩʪʨʝʩʩʦʫʩʪʦʡʯʠʚʦʩʪʴ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʩʦʨʪʘ ʠʣʠ ʣʠʥʠʠ ʤʦʞʥʦ ʦʮʝʥʠʪʴ ʧʦ 

ʨʘʟʥʦʩʪʠ ʤʠʥʠʤʘʣʴʥʦʛʦ ʠ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʫʨʦʞʘʷ ʟʘ ʧʝʨʠʦʜ ʠʩʧʳʪʘʥʠʷ [13]. ʕʪʦ 

ʧʦʢʘʟʘʪʝʣʴ ʠʤʝʝʪ ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʦʜʥʘʢʦ ʯʝʤ ʤʝʥʴʰʝ ʨʘʟʥʠʮʘ ʪʝʤ ʫʩʪʦʡʯʠʚʝʡ ʢ 

ʩʪʨʝʩʩʫ ʦʙʨʘʟʝʮ. ʈʘʩʩʤʘʪʨʠʚʘʷ ʜʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʧʦ ʪʘʙʣʠʮʝ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, 

ʯʪʦ ʧʦʯʪʠ ʚʩʝ ʣʠʥʠʠ ʠʤʝʶʪ ʧʨʠʤʝʨʥʦ ʦʜʠʥʘʢʦʚʳʡ ʨʘʟʤʘʭ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʠ ʤʠʥʠʤʘʣʴʥʦʛʦ 

ʟʥʘʯʝʥʠʷ, ʚʳʜʝʣʷʶʪʩʷ ʪʦʣʴʢʦ ʣʠʥʠʷ ʃʶʪʝʩʮʝʥʩ 10 94/11 ʩ ʨʘʟʥʠʮʝʡ ʚ - 40,59, ʯʪʦ ʛʦʚʦʨʠʪ 

ʦ ʥʠʟʢʦʡ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʜʨʫʛʠʤʠ ʦʙʨʘʟʮʘʤʠ ʩʪʨʝʩʩʦʫʩʪʦʡʯʠʚʦʩʪʠ, ʠ ʩʪʘʥʜʘʨʪ ʩʦʨʪ ɸʡʥʘ ʩ 

ʥʘʠʣʫʯʰʠʤ ʧʦʢʘʟʘʪʝʣʝʤ ʨʘʟʥʠʮʳ -16,56. 

ɼʘʣʝʝ ʨʘʩʩʤʦʪʨʠʤ ʢʦʤʧʝʥʩʘʪʦʨʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʠʟʫʯʘʝʤʳʭ ʣʠʥʠʡ, ʠʤʝʥʥʦ ʜʘʥʥʳʡ 

ʧʦʢʘʟʘʪʝʣʴ ʦʪʨʘʟʠʪ, ʥʘʩʢʦʣʴʢʦ ʩʦʨʪ ʩʧʦʩʦʙʝʥ ʬʦʨʤʠʨʦʚʘʪʴ ʫʩʪʦʡʯʠʚʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ 

ʧʨʠ ʫʩʣʦʚʠʠ ʢʦʥʪʨʘʩʪʘ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ [14]. ʆʮʝʥʠʚ ʜʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʤʦʞʥʦ 

ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ ʣʠʥʠ ʃʶʪʝʩʮʝʥʩ 32 12/09, ʃʶʪʝʩʮʝʥʩ 10 94/11, ʃʶʪʝʩʮʝʥʩ 30 22/09, 

ʢʘʢ ʣʫʯʰʠʝ.  ʂʦʤʧʝʥʩʘʪʦʨʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʜʘʥʥʳʭ ʦʙʨʘʟʮʦʚ ʧʨʝʚʳʩʠʣʘ ʩʨʝʜʥʠʡ 

ʧʦʢʘʟʘʪʝʣʴ ʧʦ ʚʩʝʤʫ ʦʧʳʪʫ, ʯʪʦ ʤʦʞʝʪ ʛʦʚʦʨʠʪʴ ʦ ʙʦʣʴʰʝʡ ʫʩʪʦʡʯʠʚʦʩʪʠ, ʧʨʠ ʵʪʦʤ 

ʩʪʘʥʜʘʨʪ ʧʦʢʘʟʘʣ ʩʝʙʷ ʧʦ ʜʘʥʥʦʤʫ ʢʨʠʪʝʨʠʶ ʭʫʞʝ ʚʩʝʭ. 

ʀʟʫʯʘʝʤʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ ʨʘʩʩʯʠʪʘʥʥʳʡ ʧʦ ʤʝʪʦʜʠʢʝ ɹ.ɸ. ɼʦʩʧʝʭʦʚʘ 

ʤʦʞʥʦ ʪʘʢ ʞʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʦʮʝʥʢʠ ʩʪʘʙʠʣʴʥʦʩʪʠ ʠʟʫʯʘʝʤʦʛʦ ʧʦʢʘʟʘʪʝʣʷ [8]. ʉʦʛʣʘʩʥʦ 

ʧʨʝʜʣʦʞʝʥʥʦʡ ʘʚʪʦʨʦʤ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʚʩʝ ʠʟʫʯʘʝʤʳʝ ʥʘʤʠ ʦʙʨʘʟʮʳ ʠʤʝʶʪ ʚʳʩʦʢʫʶ 

ʠʟʤʝʥʯʠʚʦʩʪʴ ʧʨʠʟʥʘʢʘ, ʪʘʢ ʢʘʢ ʧʦʢʘʟʘʪʝʣʴ ʚʘʨʠʘʮʠʠ ʧʨʝʚʳʰʘʝʪ 20%. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ 

ʪʘʢʦʝ ʝʜʠʥʦʦʙʨʘʟʠʝ ʨʝʘʢʮʠʠ ʤʦʞʝʪ ʛʦʚʦʨʠʪʴ ʦ ʟʥʘʯʠʪʝʣʴʥʦʤ ʚʦʟʜʝʡʩʪʚʠʠ ʫʩʣʦʚʠʡ 

ʚʳʨʘʱʠʚʘʥʠʷ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʣʠʥʠʡ.  
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ʂʦʵʬʬʠʮʠʝʥʪ ʨʝʛʨʝʩʩʠʠ ʦʪʨʘʞʘʝʪ ʨʝʘʢʮʠʶ ʛʝʥʦʪʠʧʘ ʥʘ ʠʟʤʝʥʝʥʠʝ ʫʩʣʦʚʠʡ ʩʨʝʜʳ ʚ 

ʯʘʩʪʥʦʩʪʠ ʝʩʣʠ ʧʦʢʘʟʘʪʝʣʴ ʧʨʝʚʳʰʘʝʪ ʝʜʠʥʠʮʫ ʪʦ ʣʠʥʠʷ ʩ ʜʘʥʥʳʤ ʛʝʥʦʪʠʧʦʤ ʦʪʟʳʚʯʠʚʘ 

ʥʘ ʫʣʫʯʰʝʥʠʝ ʫʩʣʦʚʠʡ ʧʨʦʠʟʨʘʩʪʘʥʠʷ ʠ ʜʦʩʪʦʚʝʨʥʦ ʜʘʩʪ ʧʨʠʙʘʚʢʫ ʫʨʦʞʘʷ. 

 
ʊʘʙʣʠʮʘ 3 ï ɼʘʥʥʳʝ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʧʣʘʩʪʠʯʥʦʩʪʠ ʠ ʩʪʘʙʠʣʴʥʦʩʪʠ ʣʠʥʠʡ ʷʨʦʚʦʡ 

ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ 

 

ʉʦʨʪ/ʃʠʥʠʷ  
Yminï

Ymax 
(Y min + 

Y max)/2 
V bi ů2d ʀʉ ʅʆʄ ʇʋʉʉ% 

ɸʡʥʘ -16,56 17,77 41,60 0,67 14,98 40,07 2,42 100 

ʃʶʪʝʩʮʝʥʩ 11  95/10 -23,50 19,01 47,97 0,99 3,17 42,61 1,81 106 

ʃʶʪʝʩʮʝʥʩ 23 193/09 -23,44 19,99 47,29 0,97 1,15 42,82 1,83 107 

ʃʶʪʝʩʮʝʥʩ 10  94/11 -40,59 20,30 49,07 0,99 5,97 40,78 1,70 102 

ʃʶʪʝʩʮʝʥʩ 7-94-4 -25,75 19,43 51,98 1,08 0,27 39,25 1,52 98 

ʃʶʪʝʩʮʝʥʩ 57 4/09 -25,97 19,07 52,4 1,09 4,58 39,54 1,52 99 

ʃʶʪʝʩʮʝʥʩ 32 12/09 -27,27 20,07 53,04 1,14 5,51 39,99 1,47 100 

ʃʶʪʝʩʮʝʥʩ 54 190/09 -24,03 18,81 49,44 1,01 10,16 41,06 1,71 102 

ʃʶʪʝʩʮʝʥʩ 65 90/10 -24,06 19,68 49,14 1 0,74 40,72 1,69 102 

ʃʶʪʝʩʮʝʥʩ 20 161/08 -22,95 19,18 46,63 0,97 7,82 43,94 1,91 110 

ʃʶʪʝʩʮʝʥʩ 30 22/09 -26,32 22,14 47,98 1,09 0,84 46,71 1,77 117 

ʃʶʪʝʩʮʝʥʩ 13 183/10 -23,41 19,74 47,03 0,98 1,93 43,44 1,86 108 

ʃʶʪʝʩʮʝʥʩ 36 190/10 -24,82 19,36 50,09 1,04 5,25 40,86 1,65 102 

 

ʀʟ ʚʩʝʭ ʠʟʫʯʘʝʤʳʭ ʦʙʨʘʟʮʦʚ ʚʳʩʦʢʦʡ ʦʪʟʳʚʯʠʚʦʩʪʴʶ ʦʙʣʘʜʘʶʪ ʣʠʥʠʠ ʃʶʪʝʩʮʝʥʩ 

32 12/09, ʃʶʪʝʩʮʝʥʩ 57 4/09, ʃʶʪʝʩʮʝʥʩ 30 22/09, ʃʶʪʝʩʮʝʥʩ 7-94-4, ʠ ʃʶʪʝʩʮʝʥʩ 36 

190/10.  ʆʪʜʝʣʴʥʦ ʭʦʯʝʪʩʷ ʦʪʤʝʪʠʪʴ ʦʙʨʘʟʝʮ ʃʶʪʝʩʮʝʥʩ 65 90/10, ʪʘʢ ʢʘʢ ʧʦʢʘʟʘʪʝʣʴ 

ʨʝʛʨʝʩʩʠʠ ʫ ʜʘʥʥʦʛʦ ʦʙʨʘʟʮʘ ʨʘʚʝʥ 1, ʘ ʟʥʘʯʠʪ ʜʘʥʥʘʷ ʣʠʥʠʷ ʧʦʣʥʦʩʪʴʶ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʫʩʣʦʚʠʷʤ ʚʳʨʘʱʠʚʘʥʠʷ ʠ ʫʨʦʚʥʶ ʘʛʨʦʪʝʭʥʠʢʠ ʢ ʥʝʡ ʧʨʠʤʝʥʷʝʤʦʤʫ. ɺʩʝ ʦʩʪʘʣʴʥʳʝ 

ʦʙʨʘʟʮʳ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʢ ʩʦʨʪʘʤ ʠ ʣʠʥʠʷʤ ʵʢʩʪʝʥʩʠʚʥʦʛʦ ʪʠʧʘ 

ʉʪʘʙʠʣʴʥʦʩʪʴ ʠʟʫʯʘʝʤʦʛʦ ʧʨʠʟʥʘʢʘ, ʚ ʥʘʰʝʤ ʩʣʫʯʘʝ ʫʨʦʞʘʡʥʦʩʪʠ, ʤʦʞʥʦ ʦʮʝʥʠʪʴ 

ʧʨʠ ʧʦʤʦʱʠ ʨʷʜʘ ʧʦʢʘʟʘʪʝʣʝʡ, ʦʜʠʥ ʠʟ ʥʠʭ - ʢʦʵʬʬʠʮʠʝʥʪ ʜʠʩʧʝʨʩʠʠ: ʯʝʤ ʤʝʥʴʰʝ ʜʘʥʥʳʡ 

ʧʦʢʘʟʘʪʝʣʴ ʪʝʤ ʩʪʘʙʠʣʴʥʝʝ ʣʠʥʠʷ ʬʦʨʤʠʨʫʝʪ ʚʳʩʦʢʠʡ ʫʨʦʞʘʡ[15]. ɺʳʩʦʢʦʡ 

ʩʪʘʙʠʣʴʥʦʩʪʴʶ ʚ ʪʘʢʦʤ ʩʣʫʯʘʝ ʦʙʣʘʜʘʶʪ ʚʩʝʛʦ ʪʨʠ ʣʠʥʠʠ: ʃʶʪʝʩʮʝʥʩ 7-94-4, ʃʶʪʝʩʮʝʥʩ 

65 90/10 ʠ ʃʶʪʝʩʮʝʥʩ 30 22/09, ʫ ʢʘʞʜʦʛʦ ʦʙʨʘʟʮʘ ʜʘʥʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʤʝʥʴʰʝ ʝʜʠʥʠʮʳ. 

ʋ ʚʩʝʭ ʦʩʪʘʣʴʥʳʭ ʣʠʥʠʡ ʦʪʤʝʯʝʥʘ ʥʠʟʢʘʷ ʩʪʘʙʠʣʴʥʦʩʪʴ ʧʨʠʟʥʘʢʘ.  ʆʪʜʝʣʴʥʦ ʭʦʯʝʪʩʷ 

ʦʪʤʝʪʠʪʴ ʣʠʥʠʠ ʃʶʪʝʩʮʝʥʩ 7-94-4 ʠ ʃʶʪʝʩʮʝʥʩ 30 22/09, ʢʦʪʦʨʳʝ ʩʦʯʝʪʘʶʪ ʚ ʩʝʙʝ ʢʘʢ 

ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʩʪʘʙʠʣʴʥʦʩʪʠ ʪʘʢ ʠ ʚʳʩʦʢʫʶ ʦʪʟʳʚʯʠʚʦʩʪʴ ʥʘ ʫʣʫʯʰʝʥʠʝ ʫʩʣʦʚʠʡ 

ʧʨʦʠʟʨʘʩʪʘʥʠʷ, ʘ ʟʥʘʯʠʪ ʚ ʧʝʨʩʧʝʢʪʠʚʝ ʧʦʜʦʡʜʫʪ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʚ ʠʥʪʝʥʩʠʚʥʦʤ 

ʟʝʤʣʝʜʝʣʠʠ. 

ʀʥʜʝʢʩ ʩʪʘʙʠʣʴʥʦʩʪʠ ʧʦ ʍʘʥʛʠʣʴʜʠʥʫ ʦʪʨʘʞʘʝʪ ʧʨʠʩʧʦʩʦʙʣʝʥʥʦʩʪʴ ʠʟʫʯʘʝʤʳʭ 

ʦʙʨʘʟʮʦʚ ʢ ʫʩʣʦʚʠʷʤ ʚ ʢʦʪʦʨʳʭ ʦʥʠ ʧʨʦʠʟʨʘʩʪʘʶʪ. ʊʦ ʝʩʪʴ ʯʝʤ ʚʳʰʝ ʠʥʜʝʢʩ ʪʝʤ 

ʩʪʘʙʠʣʴʥʝʝ ʩʦʨʪ. ʉʨʝʜʠ ʠʟʫʯʘʝʤʳʭ ʦʙʨʘʟʮʦʚ ʥʘʠʙʦʣʝʝ ʧʨʠʩʧʦʩʦʙʣʝʥʥʳʤ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ 

ʦʙʨʘʟʝʮ ʃʶʪʝʩʮʝʥʩ 30 22/09 ʪʘʢ ʢʘʢ ʝʛʦ ʧʦʢʘʟʘʪʝʣʴ ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ ʚʩʝʭ ʦʩʪʘʣʴʥʳʭ. 

ʂʨʦʤʝ ʪʦʛʦ ʚʳʰʝ ʩʨʝʜʥʝʛʦ ʧʦ ʜʘʥʥʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʦʢʘʟʘʣʠʩʴ ʣʠʥʠʠ: ʃʶʪʝʩʮʝʥʩ 20 161/08, 
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ʃʶʪʝʩʮʝʥʩ 13 183/10, ʃʶʪʝʩʮʝʥʩ 11 95/10, ʃʶʪʝʩʮʝʥʩ 23 193/09,. ɼʘʥʥʳʝ ʦʙʨʘʟʮʳ ʤʦʞʥʦ 

ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʢʘʢ ʧʨʠʩʧʦʩʦʙʣʝʥʥʳʝ ʢ ʫʩʣʦʚʠʷʤ ʧʨʦʠʟʨʘʩʪʘʥʠʷ. 

ʇʦʢʘʟʘʪʝʣʴ ʛʦʤʝʦʩʪʘʪʠʯʥʦʩʪʠ ʦʪʨʘʞʘʝʪ ʪʦ, ʥʘʩʢʦʣʴʢʦ ʛʝʥʦʪʠʧ ʦʙʨʘʟʮʘ ʩʧʦʩʦʙʝʥ 

ʦʙʝʩʧʝʯʠʪʴ ʩʪʘʙʠʣʴʥʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʠ ʥʠʚʝʣʠʨʦʚʘʪʴ ʥʝʛʘʪʠʚʥʳʝ ʬʘʢʪʦʨʳ ʚʥʝʰʥʝʡ 

ʩʨʝʜʳ. ʇʦ ʜʘʥʥʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʚ ʣʠʜʝʨʘʭ ʦʢʘʟʘʣʩʷ ʩʪʘʥʜʦʨʪ ï ʩʦʨʪ ɸʡʥʘ, ʠ ʣʠʥʠʠ 

ʃʶʪʝʩʮʝʥʩ 20 161/08 ʠ ʃʶʪʝʩʮʝʥʩ 13 183/10, ʘ ʥʘʠʙʦʣʝʝ ʥʠʟʢʦʡ ʛʦʤʝʦʩʪʘʪʠʯʥʦʩʪʴʶ 

ʦʙʣʘʜʘʣʠ ʣʠʥʠʠ ʃʶʪʝʩʮʝʥʩ 7-94-4 ʠ ʃʶʪʝʩʮʝʥʩ 57 4/09 ʃʶʪʝʩʮʝʥʩ 32 12/09, ʯʪʦ ʛʦʚʦʨʠʪ 

ʦʙ ʫʷʟʚʠʤʦʩʪʠ ʫʨʦʞʘʷ ʚ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʷʭ. 

ʇʋʉʉ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʢ ʢʦʤʧʣʝʢʩʥʦʤʫ ʧʘʨʘʤʝʪʨʫ ʦʮʝʥʢʠ, ʪʘʢ ʢʘʢ ʦʥ ʦʪʨʘʞʘʝʪ ʠ  

ʩʪʘʙʠʣʴʥʦʩʪʴ ʣʠʥʠʠ ʠ ʠʭ ʩʧʦʩʦʙʥʦʩʪʴ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʠʟʤʝʥʝʥʠʝ ʫʩʣʦʚʠʡ ʚʳʨʘʱʠʚʘʥʠʷ. 

ʆʜʥʘʢʦ ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ ʯʪʦ ʜʘʥʥʳʡ ʧʘʨʘʤʝʪʨ ʦʮʝʥʠʚʘʝʪʩʷ ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʩʚʷʟʠ ʩʦ 

ʩʪʘʥʜʘʨʪʦʤ. ʉʨʝʜʠ ʠʟʫʯʘʝʤʳʭ ʣʠʥʠʡ ʜʝʚʷʪʴ ʠʟ ʪʨʠʥʘʜʮʘʪʠ ʦʙʨʘʟʮʦʚ ʧʨʝʚʟʦʰʣʠ ʩʪʘʥʜʘʨʪ. 

ʉʠʣʴʥʝʝ ʚʩʝʛʦ ʚʳʜʝʣʠʣʘʩʴ ʣʠʥʠʷ ʃʶʪʝʩʮʝʥʩ 30 22/09 ʩ ʧʦʢʘʟʘʪʝʣʝʤ ʇʋʉʉ - 117%, ʪʨʦʡʢʫ 

ʣʠʜʝʨʦʚ ʩʦʩʪʘʚʠʣʠ ʪʘʢ ʞʝ ʣʠʥʠʠ ʃʶʪʝʩʮʝʥʩ 20 161/08 ʠ ʃʶʪʝʩʮʝʥʩ 13 183/10 ʩ 110% ʠ 

108% ʩʦʦʪʚʝʪʩʚʝʥʥʦ. 
 

ʊʘʙʣʠʮʘ 4 ï ʈʘʥʛʦʚʘʷ ʦʮʝʥʢʘ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʪʘʙʠʣʴʥʦʩʪʠ ʠ ʧʣʘʩʪʠʯʥʦʩʪʠ ʠʟʫʯʘʝʤʳʭ 

ʦʙʨʘʟʮʦʚ 

 

ʉʦʨʪ/ʃʠʥʠʷ 

ʆʮʝʥʢʘ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʧʣʘʩʪʠʯʥʦʩʪʠ ʆʮʝʥʢʘ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʪʘʙʠʣʴʥʦʩʪʠ 

Yminï

Ymax 

(Y min 

+ Y 

max)/2 

V bi 
ʉʫʤʤʘ 

ʨʘʥʛʦʚ 
ů2d ʀʉ  ʅʆʄ 

ʇʋʉʉ  

ʚ % 

ʉʫʤʤʘ 

ʨʘʥʛʦʚ 

ɸʡʥʘ  1 13 13 10 37 13 10 1 7 31 

ʃʶʪʝʩʮʝʥʩ 11  

95/10 
5 11 13 7 36 6 5 5 5 21 

ʃʶʪʝʩʮʝʥʩ 23 

193/09 
4 4 13 9 30 4 4 4 4 16 

ʃʶʪʝʩʮʝʥʩ 10  

94/11  
12 2 13 7 34 10 8 8 6 32 

ʃʶʪʝʩʮʝʥʩ 7-

94-4    
9 7 13 3 32 1 13 11 9 34 

ʃʶʪʝʩʮʝʥʩ 57 

4/09 
10 10 13 2 35 7 12 11 8 38 

ʃʶʪʝʩʮʝʥʩ 32 

12/09 
12 3 13 1 29 9 11 12 7 39 

ʃʶʪʝʩʮʝʥʩ 54 

190/09 
6 12 13 5 36 12 6 7 6 31 

ʃʶʪʝʩʮʝʥʩ 65 

90/10  
7 6 13 6 32 2 9 9 6 26 

ʃʶʪʝʩʮʝʥʩ 20 

161/08 
2 9 13 9 33 11 2 2 2 17 

ʃʶʪʝʩʮʝʥʩ 30 

22/09  
11 1 13 2 27 3 1 6 1 11 

ʃʶʪʝʩʮʝʥʩ 13 

183/10 
3 5 13 8 28 5 3 3 3 14 

ʃʶʪʝʩʮʝʥʩ 36 

190/10 
8 8 13 4 33 8 7 10 6 31 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʨʘʩʩʤʘʪʨʠʚʘʷ ʢʘʞʜʳʡ ʧʦʢʘʟʘʪʝʣʴ ʚ ʦʪʜʝʣʴʥʦʩʪʠ ʠʣʠ ʞʝ ʚ 

ʩʦʚʦʢʫʧʥʦʩʪʠ ʧʘʨʘʤʝʪʨʦʚ ʧʣʘʩʪʠʯʥʦʩʪʠ ʠ ʩʪʘʙʠʣʴʥʦʩʪʠ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ 

ʨʘʟʥʦʦʙʨʘʟʠʠ ʦʮʝʥʢʠ ʦʙʨʘʟʮʦʚ ʠ ʨʘʟʣʠʯʥʦʤ ʨʘʥʞʠʨʦʚʘʥʠʠ.  

ɺ ʵʪʦʡ ʩʚʷʟʠ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʙʳʣʦ ʧʨʦʚʝʩʪʠ ʨʘʥʛʦʚʫʶ ʦʮʝʥʢʫ ʧʦ ʢʘʞʜʦʤʫ 

ʧʦʢʘʟʘʪʝʣʶ ʠ ʧʦ ʩʦʚʦʢʫʧʥʦʩʪʠ ʨʘʥʛʦʚ ʚʳʜʝʣʠʪʴ ʣʠʥʠʠ ʥʘʠʙʦʣʝʝ ʧʣʘʩʪʠʯʥʳʝ ʠ ʥʘʠʙʦʣʝʝ 
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ʩʪʘʙʠʣʴʥʳʝ. 

ʈʘʩʩʤʘʪʨʠʚʘʷ ʜʘʥʥʳʝ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʧʣʘʩʪʠʯʥʦʩʪʠ ʚ ʩʦʚʦʢʫʧʥʦʡ ʦʮʝʥʢʝ ʨʘʥʛʦʚ 

ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ ʣʠʥʠʠ ʃʶʪʝʩʮʝʥʩ 30 22/09, ʃʶʪʝʩʮʝʥʩ 13 183/10 ʠ ʃʶʪʝʩʮʝʥʩ 32 

12/09 ʪʘʢ ʢʘʢ ʠʭ ʧʦʢʘʟʘʪʝʣʠ ʧʦ ʩʫʤʤʝ ʨʘʥʛʦʚ ʦʜʥʠ ʠʟ ʩʘʤʳʭ ʥʠʟʢʠʭ, ʘ ʟʥʘʯʠʪ ʠ ʠʭ 

ʧʣʘʩʪʠʯʥʦʩʪʴ ʚ ʦʙʱʝʤ ʤʦʞʥʦ ʦʮʝʥʠʪʴ ʢʘʢ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʫʶ.  

ʇʨʠ ʵʪʦʤ ʣʠʜʝʨ ʧʦ ʧʦʢʘʟʘʪʝʣʶ ʩʪʨʝʩʩʦʫʩʪʦʡʯʠʚʦʩʪʠ ʩʪʘʥʜʘʨʪ ʩʦʨʪ ɸʡʥʘ, ʦʢʘʟʘʣʩʷ ʚ 

ʩʘʤʦʤ ʥʠʟʫ ʦʮʝʥʦʯʥʦʡ ʪʘʙʣʠʮʳ ʧʦʣʫʯʠʚ ʥʠʟʢʠʡ ʨʝʡʪʠʥʛ ʧʦ ʦʩʪʘʣʴʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ 

ʧʣʘʩʪʠʯʥʦʩʪʠ. ʃʠʜʝʨ ʧʦ ʧʦʢʘʟʘʪʝʣʶ ʢʦʤʧʝʥʩʘʪʦʨʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ - ʣʠʥʠʷ ʃʶʪʝʩʮʝʥʩ 30 

22/09 ʥʝ ʩʤʦʪʨʷ ʥʘ ʥʠʟʢʫʶ ʦʮʝʥʢʫ ʩʪʨʝʩʩʦʫʩʪʦʡʯʠʚʦʩʪʠ ʧʦʢʘʟʘʣʘ ʦʜʥʠ ʠʟ ʣʫʯʰʠʭ 

ʨʝʟʫʣʴʪʘʪʦʚ ʠ ʧʦ ʧʦʢʘʟʘʪʝʣʶ ʨʝʛʨʝʩʩʠʠ ʠ ʧʦ ʩʫʤʤʝ ʨʘʥʛʦʚ.  

ʃʶʪʝʩʮʝʥʩ 20 161/08 ʧʦʢʘʟʘʣ ʩʨʝʜʥʠʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦ ʩʫʤʤʝ ʨʘʥʛʦʚ, ʘ ʦʜʠʥ ʠʟ 

ʣʫʯʰʠʭ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦ ʢʦʤʧʝʥʩʘʪʦʨʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ - ʃʶʪʝʩʮʝʥʩ 10  94/11 - ʦʢʘʟʘʣʩʷ ʚ 

ʯʠʩʣʝ ʭʫʜʰʠʭ ʧʦ ʩʫʤʤʝ ʨʘʥʛʦʚ. ʊʨʦʡʢʘ ʣʫʯʰʠʭ ʣʠʥʠʡ ʧʦ ʧʦʢʘʟʘʪʝʣʶ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʨʝʛʨʝʩʩʠʠ ʧʦʢʘʟʘʣʘ ʦʜʥʠ ʠʟ ʣʫʯʰʠʭ ʜʘʥʥʳʭ ʠ ʧʦ ʩʫʤʤʝ ʨʘʥʛʦʚ. 

ʆʙʨʘʱʘʷ ʚʥʠʤʘʥʠʝ ʥʘ ʧʦʢʘʟʘʪʝʣʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʪʘʙʠʣʴʥʦʩʪʠ ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ ʯʪʦ 

ʟʜʝʩʴ ʥʘʙʣʶʜʘʝʪʩʷ ʙʦʣʴʰʘʷ ʦʜʥʦʨʦʜʥʦʩʪʴ ʦʮʝʥʢʠ. ʊʘʢ ʣʠʥʠʠ ʃʶʪʝʩʮʝʥʩ 30 22/09 ʠ 

ʃʶʪʝʩʮʝʥʩ 13 183/10 ʦʮʝʥʝʥʥʳʝ ʧʦ ʩʫʤʤʝ ʨʘʥʛʦʚ ʢʘʢ ʩʘʤʳʝ ʩʪʘʙʠʣʴʥʳʝ, ʦʢʘʟʘʣʠʩʴ ʚ 

ʪʨʦʡʢʝ ʣʫʯʰʠʭ ʧʦ ʦʮʝʥʢʘʤ ʚ ʪʨʝʭ ʧʘʨʘʤʝʪʨʘʭ ʠʟ ʯʝʪʳʨʝʭ, ʢʘʢ ʠ ʣʠʥʠʷ ʃʶʪʝʩʮʝʥʩ 20 

161/08 ʚʦʰʝʜʰʘʷ ʚ ʧʷʪʝʨʢʫ ʣʫʯʰʠʭ ʚ ʜʘʥʥʦʡ ʢʘʪʝʛʦʨʠʠ.  
 

 
 

ʈʠʩʫʥʦʢ 1 ï ʈʘʥʞʠʨʦʚʘʥʠʝ ʠʟʫʯʘʝʤʳʭ ʣʠʥʠʡ 

 

ɺʳʚʦʜʳ. ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʟʚʦʣʠʣʠ ʧʦʜʪʚʝʨʜʠʪʴ ʥʝ ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʴ 

ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʤʝʪʦʜʘ ʧʨʠʤʝʥʝʥʥʦʛʦ ʚ ʦʜʠʥʦʯʢʫ, ʦʜʠʥ ʠ ʪʦʪ ʞʝ ʢʨʠʪʝʨʠʡ ʤʦʞʝʪ ʙʳʪʴ ʧʦ-

ʨʘʟʥʦʤʫ ʦʮʝʥʝʥ ʪʦʡ ʠʣʠ ʠʥʦʡ ʤʝʪʦʜʠʢʦʡ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʤʝʪʦʜ ʨʘʥʞʠʨʦʚʘʥʠʷ ʧʦ ʢʘʞʜʦʤʫ ʢʨʠʪʝʨʠʶ ʠ ʩʫʤʤʠʨʦʚʘʪʴ ʜʘʥʥʳʝ, ʧʳʪʘʷʩʴ ʚʩʝʩʪʦʨʦʥʥʝ 

ʦʮʝʥʠʪʴ ʧʨʦʷʚʣʝʥʠʝ ʧʨʠʟʥʘʢʘ ʫ ʦʙʨʘʟʮʘ. ʉʦʛʣʘʩʥʦ ʚʳʙʨʘʥʥʦʡ ʤʝʪʦʜʠʢʝ ʚʦʟʤʦʞʥʦ 

ʚʳʜʝʣʠʪʴ ʥʘʠʙʦʣʝʝ ʧʣʘʩʪʠʯʥʳʝ ʣʠʥʠʠ ʧʦ ʩʦʚʦʢʫʧʥʦʩʪʠ ʧʘʨʘʤʝʪʨʦʚ ʦʮʝʥʢʠ. ʊʘʢ ʣʠʥʠʠ 

ʃʶʪʝʩʮʝʥʩ 30 22/09, ʃʶʪʝʩʮʝʥʩ 13 183/10 ʠ ʃʶʪʝʩʮʝʥʩ 32 12/09 ʧʦʢʘʟʘʣʠ ʩʝʙʷ ʢʘʢ 

ʥʘʠʙʦʣʝʝ ʧʣʘʩʪʠʯʥʳʝ. ɸ ʧʦ ʩʦʚʦʢʫʧʥʦʩʪʠ ʨʘʥʛʦʚ ʧʘʨʘʤʝʪʨʘ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʪʘʙʠʣʴʥʦʩʪʠ ʚ 

ʣʠʜʝʨʘʭ ʦʢʘʟʘʣʠʩʴ ʃʶʪʝʩʮʝʥʩ 13 183/10 , ʃʶʪʝʩʮʝʥʩ 23 193/09, ʃʶʪʝʩʮʝʥʩ 20 161/08 ʠ 

ʃʶʪʝʩʮʝʥʩ 30 22/09.  

ʇʦ ʠʪʦʛʘʤ ʧʨʦʚʝʜʝʥʥʦʡ ʦʮʝʥʢʠ ʣʠʥʠʷ ʃʶʪʝʩʮʝʥʩ 30 22/09 ʧʦʢʘʟʘʚʰʘʷ ʩʝʙʷ ʢʘʢ 

ʥʘʠʙʦʣʝʝ ʵʢʦʣʦʛʠʯʝʩʢʠ ʫʩʪʦʡʯʠʚʘʷ ʠ ʧʣʘʩʪʠʯʥʘʷ ʙʳʣʘ ʧʝʨʝʜʘʥʘ ʥʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ 
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ʩʦʨʪʦʠʩʧʳʪʘʥʠʝ ʢʘʢ ʩʦʨʪ çʍʘʟʨʝʪè. 

ɹʣʘʛʦʜʘʨʥʦʩʪʴ. ʉʪʘʪʴʷ ʥʘʧʠʩʘʥʘ ʚ ʨʘʤʢʘʭ  ʅʊʇ BR10765056 çʉʦʟʜʘʥʠʝ 

ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ ʩʦʨʪʦʚ ʠ ʛʠʙʨʠʜʦʚ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ ʥʘ ʦʩʥʦʚʝ ʜʦʩʪʠʞʝʥʠʡ 

ʙʠʦʪʝʭʥʦʣʦʛʠʠ, ʛʝʥʝʪʠʢʠ ʠ ʛʠʙʨʠʜʦʚ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ ʥʘ ʦʩʥʦʚʝ ʜʦʩʪʠʞʝʥʠʡ 

ʙʠʦʪʝʭʥʦʣʦʛʠʠ, ʛʝʥʝʪʠʢʠ, ʬʠʟʠʦʣʦʛʠʠ, ʙʠʦʭʠʤʠʠ ʨʘʩʪʝʥʠʡ ʜʣʷ ʫʩʪʦʡʯʠʚʦʛʦ ʠʭ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʨʘʟʣʠʯʥʳʭ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʟʦʥʘʭ ʂʘʟʘʭʩʪʘʥʘè ʥʘ 2021-2023 ʛʦʜʳ. 
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ᴄʈʊתʈʃɯ ᴄɼɯʉʊɽʈɯʅ פʆʃɼɸʅʋɼʓר ʊʀɯʄɼɯʃɯɻɯ 
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ʂʫʣʠʥʠʯ ɺ.ɸ., ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ סʳʣʳʤʜʘʨʳʥʳש ʙʘʢʘʣʘʚʨʳ  

  ʤʘʛʠʩʪʨʽ שʳʣʳʤʜʘʨʳʥʳס ʳסʘʣʜʳʙʘʝʚ ɼ.ʉ., ʘʫʳʣ ʰʘʨʫʘʰʳʣʳפ

ʐʠʣʦ ɽ.ɺ., ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ סʳʣʳʤʜʘʨʳʥʳש ʤʘʛʠʩʪʨʽ  

ɹʦʜʨʳʡ ʂ.ɺ., ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ סʳʣʳʤʜʘʨʳʥʳש ʤʘʛʠʩʪʨʽ  

 

"ϧʘʨʘʙʘʣʳϨ ɸʐʊʉ" ɾʐʉ, ϧʦʩʪʘʥʘʡ ʦʙʣʳʩʳ, ϧʘʨʘʙʘʣʳϨ ʘʫʜʘʥʳ, ϧʘʟʘϨʩʪʘʥ 

 

ɸʥʥʦʪʘʮʠʷ. ɾʘʟʜʳץ ʞײʤʩʘץ ʙʠʜʘʡ פʘʟʘץʩʪʘʥʥʳש ʘʩʪʳץ ʝʛʝʪʽʥ ᴇשʽʨʣʝʨʽʥʽש ʥʝʛʽʟʛʽ 

ʜʘץʳʣʜʘʨʳʥʳש ʙʽʨʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɸʫʘ-ʨʘʡʳʥʳש ᴇʟʛʝʨʫʽ ʩʽʟʜʽ ʪʝʢ ᴇʥʽʤʜʽ ʞᴅʥʝ ʩʘʧʘʣʳ 

 ʘʙʽʣʝʪʪʝʨʽʥʝ ʜʝ ʥʘʟʘʨץ ʙʝʡʽʤʜʝʣʫ שʪʳץʥʝʤʝʩʝ ʩʳʟʳ שʘʪʘʨ ʩʦʨʪʪʳץ ʘʥʘ ʝʤʝʩ, ʩʦʥʳʤʝʥס ʘʩʠʝʪʪʝʨʛʝץ

ʘʫʜʘʨʫסʘ ʤᴅʞʙװʨ ʝʪʝʜʽ. פʘʟʽʨʛʽ ʫʘץʳʪʪʘ ʵʢʦʣʦʛʠʷʣʳץ ʪײʨʘץʪʳʣʳץ ʧʝʥ ʠʢʝʤʜʽʣʽʢʪʽ ʙʘסʘʣʘʫʜʳש 

ᴅʨʪװʨʣʽ ᴅʜʽʩʪʝʨʽ ʞʘʩʘʣʜʳ. ɹײʣ ʟʝʨʪʪʝʫʜʽש ʤʘץʩʘʪʳ-ץʦʣʜʘʥʳʩʪʘסʳ ᴅʜʽʩʪʝʨʜʽש ʢᴇʤʝʛʽʤʝʥ ʝʩʝʧʪʝʣʛʝʥ 

ʠʢʝʤʜʽʣʽʢ ʧʝʥ ʪײʨʘץʪʳʣʳץ ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥ ʩʘʣʳʩʪʳʨʫ. ʕʢʦʣʦʛʠʷʣʳץ ʪײʨʘץʪʳʣʳץʪʳ ʘʥʳץʪʘʫ 

ʤʳʥʘʜʘʡ ʬʦʨʤʫʣʘʣʘʨסʘ ʩᴅʡʢʝʩ ʞװʨʛʽʟʽʣʜʽ: ʪײʨʘץʪʳʣʳץ ʀʉ-ʠʥʜʝʢʩʽ ʞᴅʥʝ ʅʆʄ-ʛʦʤʝʦʩʪʘʪʠʢʘʣʳץ 
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ʠʥʜʝʢʩʽ (ɺ.ɺ. ʍʘʥʛʠʣʴʜʠʥ ʙʦʡʳʥʰʘ), ʇʋʉʉ ï ʩʦʨʪʪʳש ʪײʨʘץʪʳʣʳץ ʜʝשʛʝʡʽʥʽש ʢᴇʨʩʝʪʢʽʰʽ (ʕ.ɼ. 

ʅʝʪʪʝʚʠʯ ʙʦʡʳʥʰʘ), ʩʦʥʜʘʡ-ʘץ ʜʠʩʧʝʨʩʠʷ ʢʦʵʬʬʠʮʠʝʥʪʽ (S.A. Eberhart, W.A. Russell ʙʦʡʳʥʰʘ). 

ʉʦʥʳʤʝʥ, ʵʢʦʣʦʛʠʷʣʳץ ʠʢʝʤʜʽʣʽʢʪʽ ʘʥʳץʪʘʫ װʰʽʥ ʤʳʥʘʣʘʨ ʝʩʝʧʪʝʣʜʽ: ʩʪʨʝʩʩʢʝ ʪᴇʟʽʤʜʽʣʽʢ ʞᴅʥʝ 

ʢʦʤʧʝʥʩʘʪʦʨʣʳץ ץʘʙʽʣʝʪ (A.A. Rossielle, J. Hemblin ʙʦʡʳʥʰʘ), ʚʘʨʠʘʮʠʷ ʢʦʵʬʬʠʮʠʝʥʪʽ (ɹ.ɸ. 

ɼʦʩʧʝʭʦʚ ʙʦʡʳʥʰʘ), ʩʦʨʪʪʘʨʜʳש ᴇʥʽʤʜʽʣʽʛʽʥʽש ʩʳʟʳץʪʳץ ʨʝʛʨʝʩʩʠʷ ʢʦʵʬʬʠʮʠʝʥʪʽ ( S.A. Eberhart, 

W.A. Russell ʙʦʡʳʥʰʘ). ɿʝʨʪʪʝʫʣʝʨ ʥᴅʪʠʞʝʩʽʥʜʝ ᴅʨ ʪװʨʣʽ ᴅʜʽʩʪʝʨʤʝʥ ʝʩʝʧʪʝʣʛʝʥ ʙʽʨʜʝʡ ʢʨʠʪʝʨʠʡʜʽ 

ᴅʨ ʪװʨʣʽ ʙʘסʘʣʘʫסʘ ʙʦʣʘʪʳʥʜʳסʳ ʜᴅʣʝʣʜʝʥʜʽ. ᴄʟʽʨʛʝ ʜᴅʣʝʣʜʝʥʛʝʥ ʩʝʥʽʤʜʽʣʽʢ ʧʝʥ ʘץʧʘʨʘʪʪʳʣʳץʧʝʥ 

ʙʽʨʳסשʘʡ ʝʩʝʧʪʝʫ ʘʣʛʦʨʠʪʤʽ ʞʦץ, ʙʝʣʛʽʥʽ ʞʠʳʥʪʳץ ʞᴅʥʝ ʞʘʥ-ʞʘץʪʳ ʙʘסʘʣʘʫ װʰʽʥ ʠʥʜʠʢʘʪʦʨ 

ʙʦʡʳʥʰʘ װʣʛʽʣʝʨʜʽ ʩʘʨʘʣʘʫʜʳ ʞᴅʥʝ ʜᴅʨʝʞʝʣʝʨʜʽ ץʦʨʳʪʳʥʜʳʣʘʫʜʳ ץʦʣʜʘʥʫסʘ ʙʦʣʘʜʳ. 

ʊ̔ ʨʝʢ ʩᴇʟʜʝʨ: ʞײʤʩʘץ ʙʠʜʘʡ, ʩʦʨʪ, ʠʢʝʤʜʽʣʽʢ, ʪײʨʘץʪʳʣʳץ, ʜᴅʨʝʞʝ. 
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Annotation. Spring soft wheat is one of the main crops of grain-growing regions of Kazakhstan. 

Changing weather conditions force us to pay attention not only to the productive and qualitative 

properties, but also to the adaptive abilities of the variety or line. At the moment, various methods for 

assessing environmental stability and plasticity have been developed. The purpose of this study is to 

compare the indicators of plasticity and stability calculated using existing techniques. The determination 

of ecological stability was carried out in accordance with the formulas: IS - stability index and NOM - 

homeostaticity index (according to V.V. Hangildin), PUSS ï indicator of the level of stability of the 

variety (according to E.D. Nettevich), as well as the coefficient of dispersion (according to S. A. Eberhart, 

W.A. Russell). So, to determine ecological plasticity, the following were calculated: resistance to stress 

and compensatory ability (according to A.A. Rossielle, J. Hemblin), coefficient of variation (according to 

B.A. Dospekhov), coefficient of linear regression of yield of varieties (according to S.A. Eberhart, W.A. 

Russell). As a result of research, it has been proved that the same criterion calculated by different 

methods can be evaluated in different ways. While there is no single calculation algorithm with proven 

reliability and informativeness, it is possible to use the ranking of samples by indicator and summation of 

ranks for an aggregate and comprehensive assessment of the trait. 

Keywords: soft wheat, grade, plasticity, stability, rank. 
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Annotation. In crop production, the usage of various microelements for seed treatment is of great 

importance, which have a stimulating effect on the growth and development of plants. This article 

presents the results of the effect of presowing treatment of soybean seeds with agrominerals based on 

tagan bentonite and fungicidal biostimulants. The agrominerals consist of complexes of succinic acid and 

ethylenediamine succinic acid with silver or copper ions in combination with a film-forming substance, as 

a starch, to increase economically useful qualities of the crop. Various effects of agrominerals were 

revealed, on the growing season of soybean, such as development, yield, weight of 1000 seeds, quantity 

of beans on plants, protein and fat content in seeds. It has been established that pre-sowing treatment with 

separate complexes of SA-ʉu, SA-Ag, and Starch-SA-Cu leads to a reduction in the vegetation period by 

5-8 days. However, agromineral based on Tgn-EDSA-Ag-Starch and Tgn-EDSA-Cu- Starch on the 

contrary, increases the duration of the vegetation period by 4-7 days. The yield increases of (Nur+) 3.1-

3.5 centner/hectar (cwt/ha) and (Progress) 3.0-4.1 cwt/ha in comparison with the control. Also, the 

influence of agrominerals on the weight of 1000 seeds, the number of beans on plants, the content of 

protein and fat in seeds were noted.  

Keywords: soybean, vegetation season (period) (VS), productivity, seed treatment, agrominerals, 

biostimulants 

 

Introduction. Kazakhstan's accession to the WTO puts before the country special 

requirements for the quality and competitiveness of food, including agricultural products [1]. An 

analysis of the situation of agricultural production shows that, despite the increasing costs of 

chemical plant protection products, since the mid-1960s, with a significant increase in 

agricultural production and productivity, not only absolute, but also relative losses have 

increased on a global scale [2]. The main reason for this trend is the intensification of crop 

cultivation without an adequate level of application of modern plant protection measures. The 

total crop loss in the world, which includes wheat and soybeans, is 42.1% [2].  

The soybean is an important leguminous crop with 124 million hectares of cultivated area 

in the world [3]. Due to the high protein content, the cultivation and processing of soybeans is 

becoming increasingly important and profitable for the economies of the world. The annual rise 

in prices and demand for legumes in foreign markets has led to great interest in increasing 

soybean production in Kazakhstan. Therefore, soybean production has become a promising 

economy in our country, and was included in the agricultural diversification program.  

The sown area of soybeans in Kazakhstan over the past 10 years has increased by more 
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than 2.5 and amounted to 127 thousand hectares in 2022 [4]. At the same time, the soybean yield 

in Kazakhstan is 18-21 cwt/ha, while in the world this figure fluctuates within 27.6 cwt/ha [5]. 

In Kazakhstan, work is underway to create new soybean varieties with a high genetic 

potential for productivity, disease resistance, and adapted to various soil and climatic zones of 

the republic [6-10]. The creation of early maturing soybean varieties allowed to increase the area 

of distribution of soybeans in the East Kazakhstan region [8, 10]. There are leading elite seed 

farms in East Kazakhstan region, where selection and seed production of oilseeds, legumes and 

grain crops is carried out, including LLP ñPFOPò, where 580 hectares of land are allocated for 

soybeans.  

Kazakhstan, like other CIS countries, is characterized by an extremely unfavorable 

phytosanitary state of crop production, reaching the level of emergency situations [2]. The most 

harmful soybean diseases, which have a wide distribution area, are reflected in these works [11-

17]. A large crop shortfall (up to 60%) confronts to scientists with the problem of protecting 

soybean plants from diseases and pests. The researches in the field of creating disease-resistant 

forms of soybeans are considered new in soybean breeding in Kazakhstan [18-21]. The urgency 

of this problem is that, in importance to create universal soybean varieties that combine such 

characteristics, as disease resistance, drought resistance, high productivity and quality. These 

traits are difficult to combine in one genotype of new soybean varieties. Accordingly, at present, 

a high yield and good commercial quality of soybeans is achieved through scientifically based 

pre-sowing seed preparation, which includes the preparation of seed material, its components 

and effective interaction during processing [22-29]. One of the most promising technologies for 

presowing seed treatment, which protects against pests, diseases, drought and at the same time 

prevents environmental pollution, is the creation of artificial protective and stimulating polymer 

shells, with organic and mineral fertilizers, necessary for seed development in the early stages of 

development [27-28]. This method allows using seed ʩoaters, growth regulators and other 

biologically active compounds in one system in combination with the polymer. These factors 

necessitate the production of composites based on raw materials, which can be natural polymers 

with organic mineral components. 

Polymers like, carboxymethylcellulose, starch, gelatin, alginate and chitosan have found 

wide application [30-37]. One of these, starch has a high ability to biodegrade, besides, this 

polymer is relatively cheap, can be obtained from various easily renewable types of agricultural 

crops, and is non-toxic. At the same time, the high hydrophilicity of starch and low mechanical 

properties make it unsuitable for obtaining films in its pure form [38]. The perspective of 

obtaining biodegradable stable composites based on starch with other polymers is noted [29, 39-

42]. During the usage various microelement complexes and preparations in the pre-sowing 

treatment of soybean seeds, both stimulating and inhibitory effects on the development of 

seedlings and seed germination were established [43]. A positive effect of the influence of 

mineral substances (solution "Knopa", ñazophoskaò and ñammophoskaò) on the germination and 

morpho-logical parameters of soybean seedlings at an early stage of ontogenesis was revealed 

[44]. This work is devoted to the study of the effect of agrominerals based on tagan bentonite 

and fungicidal biostimulants succinic acid-Ag(Cu), ethylenediamine succinic acid-Ag(Cu) 

(EDSA-Ag(Cu)) with a film-forming substance - starch on the quality and yield of soybean, 

grown in rainfed conditions. 

Materials and Methods. Agrominerals based on tagan bentonite (Tgn) and fungicidal 

biostimulants succinic acid (SA)-Ag(Cu), ethylenediamine succinic acid (EDSA)-Ag(Cu) 

(EDSA-Ag(Cu)) in combination with a film-forming substance - starch (Starch) were prepared 

on the basis of the laboratory of the engineering profile of the Kazakh National Research 

Technical University named after K. Satpayev.  

Further, agrominerals, depending on the composition, were designated as: Tgn-SA-Ag-

Starch; Tgn-SA-Cu-Starch; Tgn-EDSA-Ag-Starch; Tgn-EDSA-Cu-Starch. As a film-forming 

substance, corn starch of the Zharkent starch-treatment plant was used.  

In order to adjust the water -absorbing, gas exchange and binding ability, as well as the 
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mechanical strength of the capsulating composition, high -colloidal clay of the Tagan field was 

used. The use of this bentonite is dictated by the fact that it has an excellent binding, adsorbing 

property and a high exchange complex, also bentonite is a small dispersed and has a rich mineral 

composition (Table 1).   
 

Table 1 ï The average chemical composition of the clay of the Tagan field, % [45] 

clay SiO2 Al 2O3 Fe2O3 Na2O ʂ2O CaO MgO TiO2 SO3 H2O 

Tagan 57,7 18,14 0,65 0,89 0,12 1,21 3,01 0,46 0,1 19,8 

 

Obtaining biostimulants based on SA-Ag (Cu)/EDSA-Ag (Cu) complexes. Copper (II) 

succinate was obtained by adding an aqueous solution of succinic acid/ethylenediamine succinic 

acid (0.023 mol, 2.74 g) with constant stirring to an aqueous suspension of copper (II) carbonate. 

Copper carbonate was obtained by the interaction of aqueous solutions of Na2CO3 (0.023 mol, 

2.74 g). 46 g) and 20 ml (6.0 mmol) copper (II) sulfate (CuSO4 5H2O (0.023 mol, 5.8 g)). The 

precipitate was filtered off, washed several times with water and dried in air. The yield of the 

reaction was 92%. 

Presowing treatment of soybean seeds with agrominerals. For the pre-sowing 

treatment of soybean, the solutions of SA-Ag (Cu) and EDSA-Ag (Cu) complexes were 

prepared, with a concentration 1*10-3 mol/l for complexes and 1% of starch solution. Then the 

soybean seeds were treated on a coating machine (SMBYC-400, China) with solutions of SA-Ag 

(Cu) and EDSA-Ag (Cu) complexes, after the starch solution in combination with bentonite were 

added. The temperature of process and mode of the coating machine was 550C and 600 rpm, 

respectively. 

Sowing small plot vegetation experiments. The experiments were laid on the basis of 

the Pilot Farm of Oil Plants LLP (PFOP) in the field of selection crop rotation in rainfed 

conditions, on soybean varieties Nur Plus and Progress, of PFOP breeding. The variety "Nur +" 

refers to the early ripening group, the duration of the vegetation season is 90-95 days, the variety 

"Progress" is medium-early, as for its vegetation season is 111-115 days. Both varieties of the 

grain direction are designed for growing in rainfed conditions.  The soil cover of the 

experimental plot of LLP ñPFOPò (EKR) is represented by ordinary heavy loamy black earth, 

widespread in the foothill steppe zone. The climate of the foothill-steppe zone is moderately 

humid with pronounced continentality. The average temperature of the coldest month (January) 

is -16.8Üʉ with a minimum of -48Üʉ and a maximum of +8Üʉ, and of the warmest month (July) 

+19.6Ñ2.0 and +41Üʉ, respectively. The average long-term precipitation in the foothill-steppe 

zone is 490 mm per year. In winter (November - March) falls 162 mm, in summer (April-

October) 328 mm. At the same time, there are significant fluctuations over the years from 263 to 

778 mm. The laying of nurseries was carried out in accordance with the guidelines for breeding 

and seed production of soybeans [46]. The predecessor is spring wheat, autumn plowing was 

carried out. Further, two cultivations were carried out - leveling and pre-sowing, as well as 

breaking down and marking the field. Sowing of nurseries was carried out with manual planters 

to a depth of 5 cm, row spacing 70 cm, area of one plot 10 m2, repetition three times, seeding 

rate 450 thousand plants per hectare. During the growing season, manual weeding and inter-row 

cultivation were performed. The seed coating with fungicides, subsequent insecticidal and 

fungicidal treatments of plants were not used. 

Phenological observations. These observations were carried out for all variants of 

experi-ments. The following phases are noted: germination, flowering and maturation. The 

beginning of the phase was registered at 10-20% of the plants entering and the complete one at 

60-75%.  

Duration of vegetation season. This duration is from germination till biological 

maturity.  

Determination of the mass of 1000 seeds. The weight of 1000 seeds was measured at 

13% humidity. In order to do this, two samples of 500 achenes were counted from the fraction of 
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pure seeds. Further, the selected samples were weighed to the nearest 0.1 g and the weight of 

1000 seeds was calculated as the arithmetic mean of these two samples to the nearest 0.1 g. If the 

discrepancy between the weights of two samples is more than 3%, then the 3rd sample is counted 

and weighed and the weight of 1000 seeds is determined by those two samples that have the 

smallest discrepancy. 

Number of beans per plant. In order to count beans on plant, before harvesting, 25 

plants were selected from each plot for structural analysis [47], during which the number of 

beans was counted on plants that set seeds and the average value was determined. 

Harvesting and determination of productivity . The harvesting was carried out at the 

ripeness of 90% of the plants on the plots by the SAMPO-130 selection combine. The yield of 

each plot was determined by dividing the gross grain harvest by the area, obtained result lead to 

the standard moisture content (14%). The arithmetic mean and the coefficient of variation were 

determined by B.A. Dospekhov [48], analysis of variance using the STATISTICA 6 program.  
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Figure 1 ï Soybean growth phases: a) seedlings; b) the appearance of the first trifoliate leaf; c) the 

beginning of flowering; d) full bloom;  e) the beginning of maturation; f) full maturity  

 

Determination of protein and fat content. The content of protein and fat in soybean 

seeds was studied on the analyzer (Infrascan-1050, Russia). In order to do this, a seed sample 



110 

 

weighing 50 g was ground and placed in the infrared region of the IR spectrum. Measurements 

were made in accordance with state standard (STST) 30131-96, STST R 50852-96, STST R 

50817-95 [49]. 

Results and discussion. Influence of agrominerals on the vegetation season and phases 

of soybean development. During the growing season of plants, phenological observations were 

carried out, where the dates were marked: the beginning of flowering, full flowering and 

maturation (Table 1). 

The presowing treatment of soybean seeds with agrominerals based on tagan bentonite 

and fungicidal biostimulants Tgn-SA-Ag-Starch; Tgn-SA-Cu-Starch; Tgn-EDSA-Ag-Starch; 

Tgn-EDSA-Cu-Starch influenced the length of the vegetation season (Table 2). On the control 

plot of the ñNur+ò variety, the beginning of flowering, full flowering and maturation was noted 

on 06.28.2022, 07.08.2022 and 09.04.2022, respectively, the length of the vegetation season 

(VS) was 96 days, which corresponds to the characteristics of this type. The shortest VS 86 days 

was noted on plots treated with biostimulants without the inclusion of tagan bentonite and SA-

Ag and SA-Cu starch, as well as with a composite Starch-SA-Cu without bentonite (Table 2). 

The longest VS 100 days was observed on plots treated with succinic acid derivatives Tgn-

EDSA-Ag-Starch and Tgn-EDSA-Ag-Starch. In all other variants, the length of the VS was close 

in duration to the control and was in the range of 92-96 days.  

The control sample of a later ripe variety began to bloom on 07.28.22, full flowering was 

noted on 08.07.22 and ripening on 08.26.22 (Table 2). Thus, the length of the VS was 105 days, 

which also corresponds to the declared characteristics of the variety. Reduction for 5 days in the 

VS was noted in plots treated with SA-Ag, SA-Cu and Tgn-SA-Ag-Starch. The longest VS 112 

days was formed in the variants with Tgn-EDSA-Ag-Starch and Tgn-EDSA-Cu-Starch, in the 

other studied variants, the length of the VS was 102-105 days.  

The phases of flowering and maturation in most variants on both varieties slightly 

deviated from the indications of the control plots. The data indicates that the obtained 

biostimulants based on SA-Ag and SA-Cu complexes (SA - succinic acid) using its separately, 

help to reduce the VS of both soybean varieties, including by 10.54% for ñNur+ò and by ñ4.7%ò 

for Progress. Previous studies have established, that the usage of succinic acid as a growth 

stimulant, accelerates the process of removing incompletely oxidized metabolic products from 

cells and increasing the formation of ATP, respectively, stimulates seed germination and 

seedling growth, by increasing the content of the phytohormone ɓ-indolylacetic acid [51-52]. 

The obtained data are in good agreement with the results of the previous study [52].  

It has been established, that the addition of Tagan bentonite to the composition of 

agrominerals increases the VS by 4 days for the early ripening variety ñNur +ò and by 7 days for 

the late ripening variety ñProgressò. This is especially noticeable for the succinic acid derivative 

EDSA (ethylenediamine succinic acid) (Table 2). Perhaps this is due to the fact that the EDSA 

biostimulating agent is present in Tgn-EDSA-Ag-Starch and Tgn-EDSA-Cu-Starch and, 

accordingly, its release takes a certain period.  

Influence of agrominerals on soybean productivity, weight of 1000 seeds and number of 

beans per plant 

The quantity of beans per plant and the weight of 1000 seeds are among the main 

productivity indicators. Treatment with agrominerals influenced the mass of a thousand seeds, 

the formation of the number of beans on plants and, as a result, the productivity (Table 2). The 

productivity on the control plot of the ñNur+ò variety was 14.0 cwt/ha., the weight of 1000 seeds 

was 148.3 g. and the quantity of beans on the plants was 54 (Table 2). A significant increasing in 

productivity was obtained in variants with the SA-Ag biostimulant - 16.9 cwt/ha, i.e. increased 

by 2.9 cwt/ha; Tgn-EDSA-Ag-Starch - 17.0, 3 cwt/ha higher; Tgn-EDSA-Cu-Starch - 17.1 

cwt/ha and Tgn-Ag-Starch -17.4 cwt/ha, increased by 3.1 and 3.4 cwt/ha respectively. On the 

same variants, the weight of 1000 seeds was 161.3; 157.4; 156.5 and 157.4 g, the number of 

beans on plants - 59; 60; 58 and 60 pieces respectively (Table 2). On plots with agrominerals SA, 

Tgn-Cu and Starch-SA-Ag g., the productivity was lower than the control, in other variants it 
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varied from 14.1 to 15.9 cwt/ha, the weight of 1000 seeds was formed in the range from 137 to 

158 g., and the number of beans on plants from 36 to 60 (Table 2).  
 

Table 2 ï Influence of seed treatment with agrominerals on economically useful indicators 

of soybean varieties 

 

ˉ  Name of samples Duration VS, days Productivity, cwt/ha Mass of 1000 

seeds, g 

Quantity of 

beans, pcs. 

Variety çNur plusè 

1 Control 96 14,0 148,3 54 

2 SA 90 13,9 144,7 37 

3 Starch 95 15,0 148,7 49 

4 SA-Ag 86 16,9 161,3 59 

5 SA-ʉu 86 15,7 140,8 55 

6 Tgn-Ag 94 15,9 144,5 53 

7 Tgn-ʉu 92 13,4 138,6 60 

8 Tgn-Ag-Starch 94 17,4 157,4 60 

9 Tgn-Cu-Starch 94 14,1 148,0 42 

10 Starch-SA-Ag 95 13,8 150,9 45 

11 Starch-SA-Cu 86 15,2 143,1 36 

12 Tgn-SA-Ag-Starch 96 14,7 137,1 46 

13 Tgn-SA-Cu-Starch 94 14,7 150,5 50 

14 Tgn-EDSA-Ag-Starch 100 17,0 159,0 61 

15 Tgn-EDSA-Cu-Starch 100 17,1 156,5 58 

 ʅʉʈ005  1,53 15,21  

Variety çProgressè 

1 Control 105 18,0 125,9 50 

2 SA 102 18,0 123,6 53 

3 Starch 105 20,4 132,5 63 

4 SA-Ag 100 20,7 131,1 56 

5 SA-ʉu 100 21,0 129,0 64 

6 Tgn-Ag 104 18,3 147,0 60 

7 Tgn-ʉu 102 20,1 111,3 57 

8 Tgn-Ag-Starch 103 21,1 136,3 58 

9 Tgn-Cu-Starch 103 20,3 130,3 49 

10 Starch-SA-Ag 105 17,5 129,6 55 

11 Starch-SA-Cu 100 17,4 127,7 61 

12 Tgn-SA-Ag-Starch 105 21,5 135,0 72 

13 Tgn-SA-Cu-Starch 105 18,3 119,0 56 

14 Tgn-EDSA-Ag-Starch 112 21,0 134,3 65 

15 Tgn-EDSA-Cu-Starch 112 22,1 138,4 67 

 ʅʉʈ005  1,98 13,40  

 

In the variety ñProgressò, the control productivity was 18.0 cwt/ha, the weight of 1000 

seeds was 140.9 g., the number of beans was 66. The highest productivity was obtained in five 

variants: SA-ʉu - 21.0 cwt/ha, Tgn-Ag-Starch - 21.1 cwt/ha, Tgn-SA-Ag-Starch and Tgn-

EDSA-Ag-Starch at 21.5 cwt/ha and 21.0 cwt/ha respectively, as well as Tgn-EDSA-Cu-Starch - 

22, 1 cwt/ha. 

The weight of 1000 seeds in the same variants was from 129 to 137 g., and the number of 

beans on the plants was from 58 to 72. In other variants, the productivity varied from 17.4 to 

20.7 centners per hectare, the weight of 1000 seeds was from 111.3 to 147 g., and the number of 

beans on plants is from 49 to 61.  

It has been established that SA and its derivatives enhance the respiration of germinating 

plants, respectively, activate hydrolytic enzymes, the rate of hydrolysis of reserve substances and 
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the synthesis of ascorbic acid and anthocyanins involved in the redox processes of a living cell 

[51]. According to the obtained data, coated and pre-treated with agrominerals based on SA-Ag, 

SA-Cu, EDSA-Cu and EDSA-Ag complexes have a positive effect on productivity, weight of 

1000 seeds and the number of beans per plant, also as an effective chelating agent deactivates 

soil microorganisms, causing them death. 

Influence of agrominerals on the content of protein and fat in seeds 

On average, soybean seeds contain about 40% protein and 20% fat [50]. The content of 

protein in the seeds of the control plot of the variety ñNur +ò was 38.5% and fat 18.3%. In all 

other studied variants of this variety, the content of fat and protein in the seeds was higher than 

in the control plot (Table 3) and varied from 38.8 to 41.1%. The highest protein content of 41.1% 

was in the variant: Tgn-EDSA-Cu-Starch. The fat content in the seeds varied from 18.3 to 

19.55%, all variants were significantly at the level with the control. 
 

Table 3 ï Influence of agrominerals on protein and fat content in soybean seeds of ñNur+ò 

and Progress varieties 

 

 ̄ Name of samples Content, % 

protein fat protein fat 

1 2 3 4 5 6  
Nur + Progress 

1 Control 38,50 18,30 38,90 21,1 

2 SA 39,00 19,55 38,85 19,70 

3 Starch 39,10 19,78 38,80 20,00 

4 SA-Ag 38,85 19,10 39,20 19,50 

5 SA-ʉu 38,90 18,55 39,70 20,05 

1 2 3 4 5 6 

6 Tgn-Ag 40,25 18,60 40,2 19,60 

7 Tgn-ʉu 39,05 19,40 39,05 20,45 

8 Tgn-Ag-Starch 40,45 18,45 37,60 20,40 

9 Tgn-Cu-Starch 39,75 18,40 39,25 20,20 

10 Starch-SA-Ag 38,80 19,40 37,45 20,85 

11 Starch-SA-Cu 39,25 18,75 37,70 20,60 

12 Tgn-SA-Ag-Starch 39,45 18,70 38,40 19,90 

13 Tgn-SA-Cu-Starch 40,60 19,35 38,75 20,0 

14 Tgn-EDSA-Ag-Starch 39,40 18,70 40,60 21,60 

15 Tgn-EDSA-Cu-Starch 41,10 18,40 38,40 20,10 

 ʅʉʈ005 1,61 0,98 0,94 0,61 

 

However, in variety ñProgressò, the content of protein in the seeds of the control plot was 

38.9% and fat 21.1%. In six studied variants, the protein content in the seeds was somewhat 

lower than in the control plot, in 7th it was higher. The highest content of protein and fat in the 

Tgn-EDSA-Ag-Starch variant is 40.6 and 21.6%, respectively. The fat content of the rest of the 

samples was lower than in the control plot. 

Conclusion. Thus, pre-sowing treatment with agrominerals based on tagan bentonite and 

fungicidal biostimulants, SA-Ag (Cu) and EDSA-Ag (Cu) in a combination with film-forming 

substance ï starch, of early-ripening and late-ripening soybean varieties, led to an increasing in 

the VS compared to controls by 4 days on the ñNur+ò variety and for 7 days on the ñProgressò 

variety. At the same time, an increasing in productivity of 3.1 and 3.4 cwt/ha compared to the 

control was obtained on the Nur+ variety and 3.1 and 3.5 cwt/ha on the Progress variety in 

variants with agrominerals Tgn-EDSA-Ag-Starch, Tgn-EDSA-ʉu-Starc and Tgn-Ag. In the 

same variants, a high weight of 1000 seeds and the number of beans on plants were noted. It 

should also be noted, that the pre-sowing treatment with agrominerals of the early-ripening 

ñNur+ò variety led to an increase in the protein content by 0.5-1.6% and fat by 0.1-1.25% in all 
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studied variants compared to the control. However, in the variety ñProgress: in 6 studied 

variants, the protein content in the seeds was lower by 0.05-0.45% than in the control plot, in 7th 

variant it was 0.05-1.5% higher. The highest content of protein and fat in the Tgn-EDSA-Ag-

Starch variant 40.6 and 21.6%, respectively.  

The obtained results showed significant efficiency of pre-sowing treatment of soybean 

seeds with agrominerals based on tagan bentonite and fungicidal biostimulants SA-Ag (Cu) and 

EDSA-Ag (Cu), which ensures high resistance of these crops to phytopathogenic bacteria, 

improves the physiological, biochemical and biometric parameters of plants.  
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ʉʆʗ ʊפױʓʄʓʅ ɸɻʈʆʄʀʅɽʈɸʃɼɸʈʄɽʅ ɽɻɯʉɸʃɼʓ ᴆרɼɽʋɼɯר ʆʅʓר ʅɽɻɯɿɻɯ 

ʇɸʁɼɸʃʓ ʐɸʈʋɸʐʓʃʓפ ʂᴆʈʉɽʊʂɯʐʊɽʈɯʅɽ ᴄʉɽʈɯ 

 

 ʢʘʥʜʠʜʘʪʳ שʳʣʳʤʜʘʨʳʥʳס ʪʝʭʥʠʢʘ ,1.פ.ʘʙʜʨʘʭʤʘʥʦʚʘ, ʉפ

ɻʝʨʘʩʠʤʦʚʘ ɽ.ɻ.2, סʘʣʳʤ-ʘʛʨʦʥʦʤ 

 ʙʠʦʣʦʛʠʷ ʤʘʛʠʩʪʨʽ ,1,3.פ.ʘʙʜʨʘʭʤʘʥʦʚʘ ɸפ

ʐʘʡʤʘʨʜʘʥ ɽ.3, ʭʠʤʠʷ ʤʘʛʠʩʪʨ ̔

ʉᴅʨʩʝʥʙʘʝʚʘ נ.ɹ.4, ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ סʳʣʳʤʜʘʨrʥʳש ʢʘʥʜʠʜʘʪʳ 

 
1ʉϸʪʙʘʝʚ ʫʥʠʚʝʨʩʠʪʝʪʽ, ɸʣʤʘʪʳ.Ϩ, ϧʘʟʘϨʩʪʘʥ  

2ʄʘʡʣʳ ʜʘϨʳʣʜʘʨʜʳϬ ʪϸʞʽʨʠʙʝʣʽʢ ʰʘʨʫʘʰʳʣʳϤʳ, Ϲʩʢʝʤʝʥ.Ϩ, ϧʘʟʘϨʩʪʘʥ  
3ʂʦʤʧʦʟʠʪʪʽʢ ʤʘʪʝʨʠʘʣʜʘʨ Ϥʳʣʳʤʠ ʦʨʪʘʣʳϤʳ, ɸʣʤʘʪʳ.Ϩ, ϧʘʟʘϨʩʪʘʥ  

4ɾ. ɾʠʝʤʙʘʝʚ ʘʪʳʥʜʘϤʳ ϧʘʟʘϨ Ϻʩʽʤʜʽʢ ϨʦʨϤʘʫ ʞϸʥʝ ʢʘʨʘʥʪʠʥ Ϥʳʣʳʤʠ-ʟʝʨʪʪʝʫ ʠʥʩʪʠʪʫʪʳ 

ɸʣʤʘʪʳ.Ϩ, ϧʘʟʘϨʩʪʘʥ  

 

ɸʥʜʘʪʧʘ. ᴆʩʽʤʜʽʢ ʰʘʨʫʘʰʳʣʳסʳʥʜʘ ʪץײʳʤʜʘʨʜʳ ᴇשʜʝʫ װʰʽʥ ᴇʩʽʤʜʽʢʪʝʨʜʽש ᴇʩʫʽ ʤʝʥ 

ʜʘʤʫʳʥʘ ʳʥʪʘʣʘʥʜʳʨʫʰʳ ᴅʩʝʨ ʝʪʝʪʽʥ ᴅʨʪװʨʣʽ ʤʠʢʨʦʵʣʝʤʝʥʪʪʝʨʜʽ ץʦʣʜʘʥʫʜʳש ʤʘשʳʟʳ ʟʦʨ. ɹײʣ 

ʤʘץʘʣʘʜʘ ʪʘʛʘʥ ʙʝʥʪʦʥʠʪ ʥʝʛʽʟʽʥʜʝʛʽ ʘʛʨʦʤʠʥʝʨʘʣʜʘʨ ʤʝʥ ʬʫʥʛʠʮʠʜʪʽʢ ʙʠʦʩʪʠʤʫʣʷʪʦʨʣʘʨ, ʦʣ ʷʥʪʘʨ 

 ʟʝʪʽʥ ʢʨʘʭʤʘʣʤʝʥ ʙʽʨʽʢʪʽʨʽʣʛʝʥװʘʧʪʘʤʘ ʪץ ʤʽʩ ʞᴅʥʝ ʤʳʩ ʠʦʥʜʘʨʳ ʙʘʨװʳʣʳ ʞᴅʥʝ ʢץʳʰץ

ʵʪʠʣʝʥʜʠʘʤʠʥ ʷʥʪʘʨʴ ץʳʰץʳʣʳ ʢʝʰʝʥʜʝʨʽʤʝʥ ʩʦʷ ʪץײʳʤʳʥ ʝʛʽʩ ʘʣʜʳ ᴇשʜʝʫʜʽש ᴇשʜʝʫʜʽש 

ʜʘץʳʣʜʳש ʵʢʦʥʦʤʠʢʘʣʳץ ʧʘʡʜʘʣʳ ץʘʩʠʝʪʪʝʨʽʥʝ ᴅʩʝʨʽ ʪʫʨʘʣʳ ʥᴅʪʠʞʝʣʝʨʽ ʙʝʨʽʣʛʝʥ. ʉʦʷ ʜʘʤʫʳʥʳש 

ʚʝʛʝʪʘʮʠʷʣʳץ ʢʝʟʝשʽʥʝ ʘʛʨʦʤʠʥʝʨʘʣʜʳ ʟʘʪʪʘʨʜʳש ᴅʨ ʪװʨʣʽ ᴅʩʝʨʽ, ʰʳסʳʤʜʳʣʳסʳ, 1000 ʪץײʳʤʥʳש 

ʩʘʣʤʘסʳ, ᴇʩʽʤʜʽʢʪʝʨʜʝʛʽ ʙײʨʰʘץ ʩʘʥʳ, ʪץײʳʤʜʘʨʜʘסʳ ʘץʫʳʟ ʞᴅʥʝ ʤʘʡ ʤᴇʣʰʝʨʽ ʘʥʳץʪʘʣʜʳ. SA-Cu 

SA-Ag, ʞᴅʥʝ Starch-SA-Cu ʞʝʢʝ ʢʝʰʝʥʜʝʨʽʤʝʥ ʩʝʙʫ ʘʣʜʳʥʜʘ ᴇשʜʝʫ ʚʝʛʝʪʘʮʠʷʣʳץ ʢʝʟʝשʥʽ5-8 ש 

ʢװʥʛʝ ץʳʩץʘʨʫʳʥʘ ᴅʢʝʣʝʪʽʥʽ ʘʥʳץʪʘʣʜʳ. Tgn-EDSA-Ag-ʂʨʘʭʤʘʣ ʥʝʛʽʟʽʥʜʝʛʽ ʘʛʨʦʤʠʥʝʨʘʣʜʳ. ʞᴅʥʝ 

Tgn-EDSA-Cu-Starch ʚʝʛʝʪʘʮʠʷʣʳץ ʢʝʟʝשʥʽײ שʟʘץʪʳסʳʥ 4-7 ʢװʥʛʝ ײʟʘʨʪʘʜʳ. ɹʘץʳʣʘʫ װʣʛʽʩʽʤʝʥ 

ʩʘʣʳʩʪʳʨסʘʥʜʘ ᴇʥʽʤʜʽʣʽʢ 3,1-3,5 ʮ/ʛʘ (ʅײʨ+) ʞᴅʥʝ 3,0-4,1 ʮ/ʛʘ (ʇʨʦʛʨʝʩʩ) ʘʣʳʥʜʳ. ɸʛʨʦʤʠʥʝʨʘʣʜʳ 

ʟʘʪʪʘʨʜʳ1000 ש ʪץײʳʤʥʳש ʩʘʣʤʘסʳʥʘ, ᴇʩʽʤʜʽʢʪʝʨʜʝʛʽ ʙײʨʰʘץ ʩʘʥʳʥʘ, ʪץײʳʤʜʘʨʜʘסʳ ʘץʫʳʟ ʙʝʥ 

ʤʘʡʜʳש ʤᴇʣʰʝʨʽʥʝ ᴅʩʝʨʽ ʜʝ ʘʪʘʧ ᴇʪʽʣʜʽ. 

ʊʽʨʝʢ ʩᴇʟʜʝʨ: ʩʦʷ, ʚʝʛʝʪʘʮʠʷʣʳץ ʢʝʟʝש, ᴇʥʽʤ, ʪץײʳʤ ᴇשʜʝʫ, ʘʛʨʦʤʠʥʝʨʘʣʜʘʨ, 
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ʙʠʦʩʪʠʤʫʣʷʪʦʨʣʘʨ 

 

 

 

ɺʃʀʗʅʀʗ ʇʈɽɼʇʆʉɽɺʅʆʁ ʆɹʈɸɹʆʊʂʀ ʉɽʄʗʅ ʉʆʀ ɸɻʈʆʄʀʅɽʈɸʃɸʄʀ ʅɸ 

ʆʉʅʆɺʅʓɽ ʍʆɿʗʁʉʊɺɽʅʅʆ-ʇʆʃɽɿʅʓɽ ʇʆʂɸɿɸʊɽʃʀ ʂʋʃʔʊʋʈʓ 
 

ʂʘʙʜʨʘʭʤʘʥʦʚʘ ʉ.ʂ.1, ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ 

ɻʝʨʘʩʠʤʦʚʘ ɽ.ɻ.2, ʫʯʝʥʳʡ ʘʛʨʦʥʦʤ 

ʂʘʙʜʨʘʭʤʘʥʦʚʘ ɸ.ʂ.1,3, ʤʘʛʠʩʪʨ ʙʠʦʣʦʛʠʠ 

Shaimardan E.3, ʤʘʛʠʩʪʨ ʭʠʤʠʠ 

ʉʘʨʩʝʥʙʘʝʚʘ ɻ.ɹ.4, ʢʘʥʜʠʜʘʪ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ  
 

1ʉʘʪʧʘʝʚ ʋʥʠʚʝʨʩʠʪʝʪ, ʛ.ɸʣʤʘʪʳ, ʂʘʟʘʭʩʪʘʥ 
2ʆʧʳʪʥʦʝ ʭʦʟʷʡʩʪʚʦ ʤʘʩʣʠʯʥʳʭ ʢʫʣʴʪʫʨ, ʛ.ʋʩʪʴ-ʂʘʤʝʥʦʛʦʨʩʢ, ʂʘʟʘʭʩʪʘʥ 

3ʅʘʫʯʥʳʡ ʮʝʥʪʨ ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʛ.ɸʣʤʘʪʳ, ʂʘʟʘʭʩʪʘʥ 
4ʂʘʟʘʭʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʟʘʱʠʪʳ ʠ ʢʘʨʘʥʪʠʥʘ ʨʘʩʪʝʥʠʡ ʠʤ. ɾʠʝʤʙʘʝʚ, 

ʛ.ɸʣʤʘʪʳ, ʂʘʟʘʭʩʪʘʥ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʝ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʧʨʠʤʝʥʝʥʠʝ ʨʘʟʣʠʯʥʳʭ 

ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʩʝʤʷʥ, ʢʦʪʦʨʳʝ ʦʢʘʟʳʚʘʶʪ ʩʪʠʤʫʣʠʨʫʶʱʝʝ ʜʝʡʩʪʚʠʝ ʨʦʩʪ ʠ 

ʨʘʟʚʠʪʠʝ ʨʘʩʪʝʥʠʡ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʚʣʠʷʥʠʷ ʧʨʝʜʧʦʩʝʚʥʦʡ ʦʙʨʘʙʦʪʢʠ 

ʩʝʤʷʥ ʩʦʠ ʘʛʨʦʤʠʥʝʨʘʣʘʤʠ ʥʘ ʦʩʥʦʚʝ ʙʝʥʪʦʥʠʪʘ ʪʘʛʘʥ ʠ ʙʠʦʩʪʠʤʫʣʷʪʦʨʦʚ ʬʫʥʛʠʮʠʜʥʦʛʦ ʜʝʡʩʪʚʠʷ, 

ʢʦʪʦʨʳʡ ʩʦʩʪʦʠʪ ʠʟ ʢʦʤʧʣʝʢʩʦʚ ʷʥʪʘʨʥʦʡ ʢʠʩʣʦʪʳ ʠ ʵʪʠʣʝʥʜʠʘʤʠʥʘ ʷʥʪʘʨʥʦʡ ʢʠʩʣʦʪʳ ʩ ʠʦʥʘʤʠ 

ʩʝʨʝʙʨʘ ʠ ʤʝʜʠ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʧʣʝʥʢʦʦʙʨʘʟʫʶʱʠʤ ʚʝʱʝʩʪʚʦʤ ʢʨʘʭʤʘʣʦʤ ʥʘ ʭʦʟʷʡʩʪʚʝʥʥʦ 

ʧʦʣʝʟʥʳʝ ʢʘʯʝʩʪʚʘ ʢʫʣʴʪʫʨʳ. ɺʳʷʚʣʝʥʦ ʨʘʟʣʠʯʥʦʝ ʚʣʠʷʥʠʝ ʘʛʨʦʤʠʥʝʨʘʣʦʚ ʥʘ ʚʝʛʝʪʘʮʠʦʥʥʳʡ 

ʧʝʨʠʦʜ ʨʘʟʚʠʪʠʷ ʩʦʠ, ʫʨʦʞʘʡʥʦʩʪʴ, ʥʘ ʤʘʩʩʫ 1000 ʩʝʤʷʥ, ʢʦʣʠʯʝʩʪʚʦ ʙʦʙʦʚ ʥʘ ʨʘʩʪʝʥʠʷʭ, 

ʩʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ ʠ ʞʠʨʘ ʚ ʩʝʤʝʥʘʭ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʝʜʧʦʩʝʚʥʘʷ ʦʙʨʘʙʦʪʢʘ ʦʪʜʝʣʴʥʳʤʠ 

ʢʦʤʧʣʝʢʩʘʤʠ SA-ʉu SA-Ag, ʠ Starch-SA-Cu ʧʨʠʚʦʜʠʪ ʢ ʩʦʢʨʘʱʝʥʠʶ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʥʘ 5-

8 ʜʥʝʡ, ʘʛʨʦʤʠʥʝʨʘʣ ʥʘ ʦʩʥʦʚʝ Tgn-EDSA-Ag-Starch ʠ Tgn-EDSA-Cu- Starch ʥʘʦʙʦʨʦʪ ʫʚʝʣʠʯʠʚʘʝʪ 

ʜʣʠʥʫ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʥʘ 4-7 ʜʥʝʡ. ʇʦʣʫʯʝʥʘ ʧʨʠʙʘʚʢʘ ʫʨʦʞʘʷ ʥʘ 3,1-3,5 ʮ/ʛʘ (ʅʫʨ+) ʠ 

3,0-4,1 ʮ/ʛʘ (ʇʨʦʛʨʝʩʩ) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ. ʊʘʢ ʞʝ ʦʪʤʝʯʝʥʦ ʚʣʠʷʥʠʝ ʘʛʨʦʤʠʥʝʨʘʣʦʚ ʥʘ 

ʤʘʩʩʫ 1000 ʩʝʤʷʥ, ʢʦʣʠʯʝʩʪʚʦ ʙʦʙʦʚ ʥʘ ʨʘʩʪʝʥʠʷʭ, ʩʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ ʠ ʞʠʨʘ ʚ ʩʝʤʝʥʘʭ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʦʷ, ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ, ʫʨʦʞʘʡʥʦʩʪʴ, ʦʙʨʘʙʦʪʢʘ ʩʝʤʷʥ, 

ʘʛʨʦʤʠʥʝʨʘʣʳ, ʙʠʦʩʪʠʤʫʣʷʪʦʨʳ   
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ʊʆʆ çʂʘʨʘʙʘʣʳʢʩʢʘʷ ʉʍʆʉè, ʂʦʩʪʘʥʘʡʩʢʘʷ ʦʙʣʘʩʪʴ, ʂʘʨʘʙʘʣʳʢʩʢʠʡ ʨʘʡʦʥ, ʂʘʟʘʭʩʪʘʥ  

 
ɸʥʥʦʪʘʮʠʷ. ɻʣʘʚʥʦʡ ʟʘʜʘʯʝʡ ʩʝʣʝʢʮʠʦʥʝʨʘ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʫʨʦʞʘʡʥʦʛʦ ʩʦʨʪʘ, ʪʘʢ ʢʘʢ 

ʠʤʝʥʥʦ ʩʦʨʪ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʦʡ ʜʚʠʞʫʱʝʡ ʩʠʣʦʡ ʠ ʦʩʥʦʚʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʩʝʣʴʩʢʦʭʦʟʷʡ-

ʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʆʜʥʘʢʦ ʧʦʩʣʝʥʠʝ ʛʦʜʳ ʨʘʟʣʠʯʥʳʝ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ ʟʘʩʪʘʚʣʷʶʪ 

ʟʘʜʫʤʘʪʴʩʷ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʦʚʳʰʝʥʠʷ ʥʝ ʪʦʣʴʢʦ ʧʦʪʝʥʮʠʘʣʘ ʫʨʦʞʘʡʥʦʩʪʠ ʥʦ ʠ ʘʜʘʧʪʠʚʥʦʛʦ 

ʧʦʪʝʥʮʠʘʣʘ ʩʦʨʪʦʚ. ɼʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʦʙʣʘʜʘʪʴ ʟʥʘʥʠʷʤʠ ʦ ʩʪʘʙʠʣʴʥʦʩʪ ʠ ʠ ʧʣʘʩʪʠʯʥʦʩʪʠ 

ʩʦʨʪʘ ʫʞʝ ʩʝʡʯʘʩ. ɺ ʵʪʦʤ ʥʝʣʝʛʢʦʤ ʚʦʧʨʦʩʝ ʧʨʦʛʨʘʤʤʘ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʚ ʨʘʤʢʘʭ ʂʘʟʘʭʩʪʘʥʩʢʦ-

ʉʠʙʠʨʩʢʦʡ ʩʝʪʠ ʧʦ ʫʣʫʯʰʝʥʠʶ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ ʦʢʘʟʘʣʘʩʴ ʥʝʚʝʨʦʷʪʥʦ ʮʝʥʥʦʡ ʪʘʢ ʢʘʢ ʧʦʟʚʦʣʷʝʪ 

ʦʮʝʥʠʪʴ ʧʦʪʝʥʮʠʘʣ ʩʦʨʪʘ ʚ ʨʘʟʣʠʯʥʳʭ ʨʝʛʠʦʥʘʭ. 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʟʫʯʝʥʠʷ ʦʜʠʥʥʘʜʮʘʪʠ ʦʙʨʘʟʮʦʚ ʧʝʨʩʧʝʢʪʠʚʥʳʭ 

ʣʠʥʠʡ ʷʨʦʚʦʡ ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ ʂʘʟʘʭʩʪʘʥʩʢʦ-ʉʠʙʠʨʩʢʦʛʦ ʧʠʪʦʤʥʠʢʘ ʟʘ 2021-2022 ʛʛ. ʚ ʜʝʚʷʪʠ 

ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʪʦʯʢʘʭ ʠʩʧʳʪʘʥʠʷ. ʕʢʦʣʦʛʠʯʝʩʢʫʶ ʩʪʘʙʠʣʴʥʦʩʪʴ ʠ ʧʣʘʩʪʠʯʥʦʩʪʴ ʨʘʩʩʯʠʪʳʚʘʣʠ ʧʦ 

ʤʝʪʦʜʠʢʝ S.A.Eberhart ʠ W.A.Russel ʩ ʚʳʯʠʩʣʝʥʠʝʤ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʜʠʩʧʝʨʩʠʠ ʠ ʣʠʥʝʡʥʦʡ 

ʨʝʛʨʝʩʩʠʠ, ʘ ʪʘʢ ʞʝ ʧʦ ʤʝʪʦʜʠʢʝ A.A. Rossielle ʠ J. Hemblin, ʛʜʝ ʥʘ ʦʩʥʦʚʘʥʠʠ ʜʘʥʥʳʭ ʦ ʩʨʝʜʥʝʡ 

ʫʨʦʞʘʡʥʦʩʪʠ ʚʳʯʠʩʣʷʣʠʩʴ ʢʦʤʧʝʥʩʘʪʦʨʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʩʦʨʪʘ ʠ ʝʛʦ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʩʪʨʝʩʩʫ. ɺ 

ʭʦʜʝ ʠʟʫʯʝʥʠʷ ʚʳʜʝʣʝʥʳ ʣʠʥʠʠ ʩ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʩʪʘʙʠʣʴʥʦʩʪʠ ʠ ʧʣʘʩʪʠʯʥʦʩʪʠ, ʦʙʨʘʟʝʮ ʩ 

ʚʳʩʦʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʘʜʘʧʪʠʚʥʦʩʪʠ ʠ ʢʦʤʧʝʥʩʘʪʦʨʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ, ʘ ʪʘʢ ʞʝ ʩʜʝʣʘʥʳ ʚʳʚʦʜʳ 

ʦʙ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʷʝʤʳʭ ʤʝʪʦʜʠʢ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʷʛʢʘʷ ʧʰʝʥʠʮʘ, ʩʦʨʪ, ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʧʣʘʩʪʠʯʥʦʩʪʴ, ʩʪʘʙʠʣʴʥʦʩʪʴ. 

 

ɺʚʝʜʝʥʠʝ: ɿʘʪʨʦʥʫʚʰʝʝ ʚʩʝ ʨʝʛʠʦʥʳ ʠʟʤʝʥʝʠʝ ʢʣʠʤʘʪʘ ʦʩʦʙʝʥʥʦ ʷʨʢʦ ʦʪʨʘʞʘʝʪʩʷ 

ʥʘ ʨʝʛʠʦʥʘʭ ʩ ʨʝʟʢʦ-ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʤʠ ʧʦʛʦʜʥʳʤʠ ʫʩʣʦʚʠʷʤʠ. ɺ ʪʘʢʠʭ ʫʩʣʦʚʠʷʭ ʩʦʨʪ, ʢʘʢ 

ʦʩʥʦʚʥʦʡ ʵʣʝʤʝʥʪ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʚʳʩʦʢʠʡ ʫʨʦʞʘʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʜʦʣʞʝʥ ʦʙʣʘʜʘʪʴ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʢʘʢ ʧʣʘʩʪʠʯʥʦʩʪʠ ʪʘʢ ʠ ʩʪʘʙʠʣʴʥʦʩʪʠ [1].  

ʆʮʝʥʢʘ ʩʦʨʪʦʚ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʘʜʘʧʪʠʚʥʦʩʪʠ ʧʦʟʚʦʣʠʪ ʩʝʣʴʭʦʟʪʦʚʘʨʦʧʨʦʠʟʚʦʜʠʪʝʣʷʤ 

ʩʦʢʨʘʪʠʪʴ ʧʦʪʝʨʠ ʦʪ ʥʝʛʘʪʠʚʥʳʭ ʬʘʢʪʦʨʦʚ ʚʥʝʰʥʝʡ ʩʨʝʜʳ, ʥʘ ʢʦʪʦʨʳʝ ʦʥʠ ʥʝ ʚ ʩʠʣʘʭ 

ʧʦʚʣʠʷʪʴ, ʘ ʚʳʚʝʜʝʥʠʝ ʧʦʪʝʥʮʠʘʣʴʥʦ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠ ʘʜʘʧʪʠʨʫʝʤʳʭ 

ʩʦʨʪʦʚ ʩʪʘʥʦʚʠʪʩʷ ʥʦʚʦʡ ʪʝʥʜʝʥʮʠʝʡ ʩʨʝʜʠ ʩʝʣʝʢʮʠʦʥʝʨʦʚ. ʅʘ ʵʪʦʤ ʬʦʥʝ ʝʱʝ ʙʦʣʝʝ 

ʘʢʪʫʘʣʴʥʳʤʠ ʩʪʘʥʦʚʷʪʩʷ ʚʦʧʨʦʩʳ ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʦʮʝʥʢʠ, ʘ ʪʘʢʞʝ ʩʦʟʜʘʥʠʝ 

ʜʦʩʪʘʪʦʯʥʦʛʦ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʬʦʥʜʘ ʜʣʷ ʜʘʣʴʥʝʡʰʝʡ ʩʝʣʝʢʮʠʦʥʥʦʡ ʨʘʙʦʪʳ [2]. ʇʨʦʛʨʘʤʤʘ 

ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ, ʚʳʩʪʨʦʝʥʥʘʷ ʚ ʨʘʤʢʘʭ ʂʘʟʘʭʩʪʘʥʩʢʦ-ʉʠʙʠʨʩʢʦʡ ʩʝʪʠ ʩʦʟʜʘʥʘ ʜʣʷ 

ʠʟʫʯʝʥʠʷ ʩʦʨʪʦʚ ʦʜʥʦʚʨʝʤʝʥʥʦ ʚ ʨʘʟʣʠʯʥʳʭ ʨʝʛʠʦʥʘʭ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʩʦʙʨʘʥʥʳʝ ʚ ʭʦʜʝ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʘʥʥʳʝ ʧʦʟʚʦʣʷʶʪ ʦʮʝʥʠʪʴ ʨʝʘʢʮʠʶ ʨʘʟʣʠʯʥʳʭ ʩʦʨʪʦʚ ʚ ʦʪʣʠʯʘʶʱʠʭʩʷ  

ʘʛʨʦʵʢʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ [3].  

ʆʙʲʝʢʪʦʤ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʣʘʩʴ ʩʦʨʪʘ ʠ ʣʠʥʠʠ ʧʠʪʦʤʥʠʢʘ ʂɸʉʀɹ-

22. ʇʨʝʜʤʝʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʶʪʩʷ ʧʦʢʘʟʘʪʝʣʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʪʘʙʠʣʴʥʦʩʪʠ 

ʧʣʘʩʪʠʯʥʦʩʪʠ ʩʦʨʪʦʚ ʠ ʣʠʥʠʡ ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʩʨʝʜʥʠʭ ʜʘʥʥʳʭ ʫʨʦʞʘʡʥʦʩʪʠ ʚ ʨʘʟʣʠʯʥʳʭ 

ʪʦʯʢʘʭ [4;5]. ʎʝʣʴʶ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʣʘʩʴ ʩʨʘʚʥʠʪʝʣʴʥʘʷ ʦʮʝʥʢʘ 
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ʩʪʘʙʠʣʴʥʦʩʪʠ ʠ ʧʣʘʩʪʠʯʥʦʩʪʠ ʦʜʠʥʥʘʜʮʘʪʠ ʩʦʨʪʦʚ ʠ ʣʠʥʠʡ ʷʨʦʚʦʡ ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ 

ʧʠʪʦʤʥʠʢʘ ʂɸʉʀɹ-22. ɿʘʜʘʯʘʤʠ ʧʨʦʚʦʜʠʤʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʣʠʩʴ: 

ʆʮʝʥʢʘ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʪʘʙʠʣʴʥʦʩʪʠ ʧʦ ʧʦʢʘʟʘʪʝʣʶ ï ʢʦʵʬʬʠʮʠʝʥʪʘ ʜʠʩʧʝʨʩʠʠ 

ʆʮʝʥʢʘ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʧʣʘʩʪʠʯʥʦʩʪ ʠ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ: 

ʂʦʵʬʬʠʮʠʝʥʪʘ ʨʝʛʨʝʩʩʠʠ ʠ ʧʦ ʫʩʪʦʡʯʠʚʦʩʪʠ ʩʪʨʝʩʩʫ ʠ ʢʦʤʧʝʥʩʘʪʦʨʥʦʡ 

ʩʧʦʩʦʙʥʦʩʪʠ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʆʙʲʝʢʪʦʤ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʷʚʣʷʣʘʩʴ ʩʦʨʪʘ ʠ ʣʠʥʠʠ ʧʠʪʦʤʥʠʢʘ ʂɸʉʀɹ-22. ʈʘʩʩʤʘʪʨʠʚʘʝʤʳʝ ʜʘʥʥʳʝ ʙʳʣʠ ʩʦʙʨʘʥʳ ʚ 

ʜʝʚʷʪʠ ʫʯʝʨʝʞʜʝʥʠʷʭ ʂʘʟʘʭʩʪʘʥʘ ʠ ʈʦʩʩʠʠ. ʇʦʩʝʚ, ʥʘʙʣʶʜʝʥʠʷ ʠ ʦʮʝʥʢʘ ʧʨʦʚʦʜʠʣʠʩʴ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʤʝʪʦʜʠʢʦʡ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʩʦʨʪʦʠʩʧʳʪʘʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʢʫʣʴʪʫʨ ʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʦʛʨʘʤʤʦʡ ʂɸʉʀɹ. 

ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʧʨʦʚʦʜʠʣʘʩʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠʠ ʩ 

ʤʝʪʦʜʠʢʦʡ ɹ.ɸ.ɼʦʩʧʝʭʦʚʘ [6]. ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʘʥʘʣʠʟʘ ʙʳʣʠ ʩʦʙʨʘʥʳ ʜʘʥʥʳʝ ʧʦ 

ʫʨʦʞʘʡʥʦʩʪʠ ʠʟʫʯʘʝʤʳʭ ʦʙʨʘʟʮʦʚ ʚ ʪʦʯʢʘʭ ʠʩʧʳʪʘʥʠʷ (ʪʘʙʣʠʮʘ 1).  
 

ʊʘʙʣʠʮʘ 1 ï ʇʦʢʘʟʘʪʝʣʠ ʫʨʦʞʘʡʥʦʩʪʠ ʩʦʨʪʦʚ ʠ ʣʠʥʠʡ ʚ ʨʘʟʣʠʯʥʳʭ ʪʦʯʢʘʭ ʠʩʧʳʪʘʥʠʡ 

ʟʘ 2021 ï 2022 ʛʦʜʳ, ʮ/ʛʘ 
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ʉ
ʨ
ʝ
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ʥ
ʝ
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ʧ
ʦ
 
ʩ
ʦ
ʨ
ʪ
ʫ

(Y
) 

ʃʶʪ. 77 201/09 40,4 41 42,6 38,3 23 30,1 17,3 22,1 23,5 30,9 

ʃʶʪ. 30 22/09  38,6 43,3 47,9 34,2 23,6 35,7 15 22,8 24,7 31,8 

ʃʶʪ. 8-12-18 38,3 40,4 47,9 32,8 25,3 23 13,5 18,8 19 28,8 

ɸʛʨʦʥʦʤʠʯʝʩʢʘʷ 

5 
39,6 38,9 41,4 40,4 21,3 20,3 10,6 15,7 19,6 27,5 

ʃʶʪ. 76-17 39,1 35,9 45 39,9 24,3 26,2 12,6 18 24,2 29,5 

ʃʶʪ. 82/09-7 37 41 43,1 37,7 23,1 23,3 12,8 16,6 18,8 28,2 

ʃʶʪ. 136/10-1 38,7 39,2 43,9 40 22,8 22,8 12,6 17,7 21,5 28,8 

ʃʶʪ. 71/10-4 33,5 38,3 44,3 38,3 19,9 23,4 7,9 16,3 21,3 27,0 

ʗʣʫʪʦʨʦʚʢʘ  35 35,1 41,1 39,2 21,5 23,8 9,6 17,6 18,7 26,8 

ɻɸʋ-11-2016 36,8 35,5 39,1 35,1 20,6 26,7 8,8 17,2 17,7 26,4 

ʏʝʣʷʙʠʥʢʘ 35,4 43,1 43,8 40,8 23,7 27,2 10,9 15,9 18,9 28,9 

ʉʨʝʜʥʝʝ ʧʦ 

ʨʝʛʠʦʥʫ 

37,4

9 

39,2

5 

43,6

5 

37,8

8 
22,65 25,68 11,96 18,06 

20,7

2 
 

ʀʥʜʝʢʩ ʫʩʣʦʚʠʡ 

ʩʨʝʜʳ (Ij) 
8,90 

10,6

5 

15,0

5 
9,29 -5,95 -2,91 -16,6 -10,5 -7,87  

 

ɺ ʪʘʙʣʠʮʝ 1 ʤʦʞʥʦ ʨʘʩʩʤʦʪʨʝʪʴ ʩʨʝʜʥʠʝ ʧʦʢʘʟʘʪʝʣʠ ʫʨʦʞʘʡʥʦʩʪʠ ʟʘ 2021-2022 ʛʦʜ 

ʧʦ ʨʘʟʣʠʯʥʳʤ ʨʝʛʠʦʥʘʤ, ʘ ʪʘʢʞʝ ʩʨʝʜʥʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʦ ʢʘʞʜʦʤʫ ʩʦʨʪʫ. 

ʇʨʠʚʝʜʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦʟʚʦʣʠʣʠ ʚʳʯʠʩʣʠʪʴ ʠʥʜʝʢʩ ʫʩʣʦʚʠʡ ʩʨʝʜʳ (Ij) ʠ ʦʮʝʥʠʪʴ 

ʫʩʣʦʚʠʷ ʚʝʛʝʪʘʮʠʠ ʚ ʢʘʞʜʦʤ ʨʝʛʠʦʥʝ, ʯʪʦʙʳ ʚ ʜʘʣʴʥʝʡʰʝʤ ʩʨʘʚʥʠʪʴ. ɼʘʥʥʳʡ ʠʥʜʝʢʩ 

ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʢʘʢ ʦʪʥʦʰʝʥʠʝ ʩʨʝʜʥʝʛʦ ʫʨʦʞʘʷ ʧʦ ʩʦʨʪʘʤ ʚ ʢʦʥʢʨʝʪʥʦʡ ʪʦʯʢʝ ʠʩʧʳʪʘʥʠʷ 

ʦʪ ʩʨʝʜʥʝʛʦ ʫʨʦʞʘʷ ʧʦ ʩʦʨʪʘʤ ʚʦ ʚʩʝʭ ʪʦʯʢʘʭ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʪʴ ʨʝʘʢʮʠʶ 

ʦʙʨʘʟʮʦʚ ʥʘ ʩʦʟʜʘʚʰʠʝʩʷ ʫʩʣʦʚʠʷ ʚʦ ʚʨʝʤʷ ʚʝʛʝʪʘʮʠʠ.  



122 

 

Ij = Yij/v - EEYij/v-n,             (1) 

 

ʛʜʝ,  Yij - ʩʫʤʤʘ ʫʨʦʞʘʡʥʦʩʪʠ ʚʩʝʭ ʩʦʨʪʦʚ ʟʘ ʦʧʨʝʜʝʣʝʥʥʦʡ ʪʦʯʢʝ; EYij - ʩʫʤʤʘ 

ʫʨʦʞʘʡʥʦʩʪʠ ʚʩʝʭ ʩʦʨʪʦʚ ʚʦ ʚʩʝʭ ʪʦʯʢʘʭ ʠʟʫʯʝʥʠʷ; V - ʢʦʣʠʯʝʩʪʚʦ ʩʦʨʪʦʚ; n ï ʢʦʣʠʯʝʩʪʚʦ 

ʪʦʯʝʢ ʠʟʫʯʝʥʠʷ. 

ʊʘʢ ʥʘʠʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʩʣʦʞʠʣʠʩʴ ʚ ʆʤʩʢʦʤ ɸʅʎ ʠ ʏʝʣʷʙʠʥʩʢʠʡ 

ʅʀʀʉʍ, ʛʜʝ ʧʦʢʘʟʘʪʝʣʴ ʩʦʩʪʘʚʠʣ 15,05 ʠ 10,65 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʘ ʩʘʤʳʝ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʝ 

ʫʩʣʦʚʠʷ ʩʣʦʞʠʣʠʩʴ ʚ ʇʘʚʣʦʜʘʨʩʢʦʡ ʉʍʆʉ ʠ ʂʘʨʘʙʘʣʳʢʩʢʦʡ ʉʍʆʉ, ʦ ʯʝʤ ʛʦʚʦʨʠʪ ʠʥʜʝʢʩ 

ʫʩʣʦʚʠʡ ʩʨʝʜʳ, ʢʦʪʦʨʳʡ ʩʦʩʪʘʚʠʣ -16,63 ʠ -10,5 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʈʘʩʩʤʘʪʨʠʚʘʷ ʜʘʥʥʳʡ 

ʧʦʢʘʟʘʪʝʣʴ, ʪʘʢʞʝ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʜʣʷ ʩʦʚʦʢʫʧʥʦʩʪʠ ʠʟʫʯʘʝʤʳʭ ʦʙʨʘʟʮʦʚ, 

ʫʩʣʦʚʠʷʤʠ, ʧʨʠʙʣʠʞʝʥʥʳʤʠ ʢ ʦʧʪʠʤʘʣʴʥʳʤ, ʦʪʣʠʯʘʣʘʩʴ ʉʝʚʝʨʦ-ʂʘʟʘʭʩʪʘʥʩʢʘʷ ʉʍʆʉ, 

ʛʜʝ Ij  ʩʦʩʪʘʚʠʣ -2,91. ʇʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ ʜʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ, ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ 

ʧʝʨʠʦʜ ʠʟʫʯʝʥʠʷ ʦʙʨʘʟʮʦʚ ʜʦʩʪʦʚʝʨʥʦ ʩʣʦʞʠʣʠʩʴ ʨʘʟʣʠʯʥʳʝ ʧʦʛʦʜʥʳʝ ʫʩʣʦʚʠʷ, ʯʪʦ 

ʧʦʟʚʦʣʷʝʪ ʨʘʩʩʤʦʪʨʝʪʴ ʠʟʫʯʘʝʤʳʝ ʦʙʨʘʟʮʳ ʚ ʢʦʥʪʨʘʩʪʥʳʭ ʫʩʣʦʚʠʷʭ ʚʝʛʝʪʘʮʠʠ. 

ʉʦʛʣʘʩʥʦ ʚʳʙʨʘʥʥʦʡ ʤʝʪʦʜʠʢʝ ʜʘʣʝʝ ʚʳʯʠʩʣʷʶʪʩʷ ʢʦʵʬʬʠʮʠʝʥʪ ʨʝʛʨʝʩʩʠʠ (bi), 

ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʪʴ ʨʝʘʢʮʠʶ ʛʝʥʦʪʠʧʘ ʥʘ ʚʦʟʤʦʞʥʳʝ ʠʟʤʝʥʝʥʠʷ ʫʩʣʦʚʠʡ 

ʧʨʦʠʟʨʘʩʪʘʥʠʷ ʩʦʨʪʘ, ʦʥ ʚʳʯʠʩʣʷʝʪʩʷ ʧʦ ʩʣʝʜʫʶʱʝʡ ʬʦʨʤʫʣʝ: [7]. 

bi = EYijlj/Elj 2,                   (2) 

ʛʜʝ, EYijlj - ʩʫʤʤʘ ʧʨʦʠʟʚʝʜʝʥʠʷ ʫʨʦʞʘʡʥʦʩʪʠ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʩʦʨʪʘ ʟʘ ʦʧʨʝʜʝʣʝʥʥʦʡ ʪʦʯʢʝ 

ʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʚʝʣʠʯʠʥʫ ʠʥʜʝʢʩʘ ʫʩʣʦʚʠʡ ʩʨʝʜʳ; Elj2 - ʩʫʤʤʘ ʢʚʘʜʨʘʪʦʚ ʠʥʜʝʢʩʦʚ 

ʫʩʣʦʚʠʡ ʩʨʝʜʳ. 

ʊʘʢ ʞʝ ʚʳʯʠʩʣʷʝʪʩʷ ʢʦʵʬʬʠʮʠʝʥʪ ʜʠʩʧʝʨʩʠʠ (ů2d) ʢʘʢ ʧʦʢʘʟʘʪʝʣʴ ʩʪʘʙʠʣʴʥʦʩʪʠ 

ʠʟʫʯʘʝʤʦʛʦ ʦʙʨʘʟʮʘ: 

ů2d = Loij2/(n - 2),                   (3) 

ʛʜʝ, Eoij2 - ʩʫʤʤʘ ʢʚʘʜʨʘʪʦʚ ʦʪʢʣʦʥʝʥʠʡ ʬʘʢʪʠʯʝʩʢʦʡ ʫʨʦʞʘʡʥʦʩʪʠ ʦʪ ʪʝʦʨʝʪʠʯʝʩʢʦʡ; n - 

ʯʠʩʣʦ ʧʫʥʢʪʦʚ 

 ɽʩʣʠ ʢʦʵʬʬʠʮʠʝʥʪ ʨʝʛʨʝʩʩʠʠ ʙʦʣʴʰʝ ʝʜʠʥʠʮʳ, ʪʦ ʩʦʨʪ ʦʪʥʦʩʠʪʩʷ ʢ ʠʥʪʝʥʩʠʚʥʦʤʫ 

ʪʠʧʫ ʠ ʥʘ ʧʨʠʤʝʥʝʥʠʝ ʠʥʪʝʥʩʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʨʝʘʛʠʨʫʝʪ ʫʚʝʣʠʯʝʥʠʝʤ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, 

ʝʩʣʠ ʨʘʚʝʥ ʠʣʠ ʩʪʨʝʤʠʪʩʷ ʢ ʝʜʠʥʠʮʝ, ʪʦ ʠʟʤʝʥʝʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʠʟʤʝʥʝʥʠʶ 

ʫʩʣʦʚʠʡ ʩʨʝʜʳ. ɺ ʩʣʫʯʘʝ ʝʩʣʠ ʢʦʵʬʬʠʮʠʝʥʪ ʨʝʛʨʝʩʩʠʠ ʩʪʨʝʤʠʪʩʷ ʢ ʥʫʣʶ, ʪʦ ʫʨʦʞʘʡʥʦʩʪʴ 

ʩʦʨʪʘ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʩʦʟʜʘʚʘʝʤʳʭ ʫʩʣʦʚʠʡ ʧʨʦʠʟʨʘʩʪʘʥʠʷ ʠ ʜʘʥʥʳʝ ʦʙʨʘʟʮʳ ʤʦʛʫʪ 

ʚʳʨʘʱʠʚʘʪʴʩʷ ʙʝʟ ʧʦʪʝʨʠ ʫʨʦʞʘʷ ʚ ʜʦʩʪʘʪʦʯʥʦ ʩʣʦʞʥʳʭ ʫʩʣʦʚʠʷʭ.. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʜʘʥʥʳʡ 

ʧʦʢʘʟʘʪʝʣʴ ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʧʦʣʦʞʠʪʴ ʨʝʘʢʮʠʶ ʩʦʨʪʘ ʥʘ ʠʟʤʝʥʝʥʠʝ ʫʩʣʦʚʠʡ ʧʨʦʠʟʨʘʩʪʘʥʠʷ 

[8 ; 9]. 

ɺ ʨʘʤʢʘʭ ʦʮʝʥʢʠ ʧʣʘʩʪʠʯʥʦʩʪʠ ʠʟʫʯʘʝʤʳʭ ʩʦʨʪʦʚ ʧʨʠʤʝʥʷʣʠʩʴ ʧʦʢʘʟʘʪʝʣʠ 

ʢʦʤʧʝʥʩʘʪʦʨʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʩʪʨʝʩʩʫ ʧʦ ʤʝʪʦʜʠʢʝ A.A. Rossielle, J. 

Hemblin [10]. ʚ ʠʟʣʦʞʝʥʠʠ ɸ.ɸ. ɻʦʥʯʘʨʝʥʢʦ [11]: 

ʋʩʪʦʡʯʠʚʦʩʪʴ ʢ ʩʪʨʝʩʩʫ = Ymin ï Ymax  (2) 

ʂʦʤʧʝʥʩʘʪʦʨʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ = (Y min + Y max)/2        (4) 

ʛʜʝ, Ymin ï ʤʠʥʠʤʘʣʴʥʳʡ ʩʙʦʨ ʫʨʦʞʘʷ; Y max ï ʤʘʢʩʠʤʘʣʴʥʳʡ ʩʙʦʨ ʫʨʦʞʘʷ. 

ʋʩʪʦʡʯʠʚʦʩʪʴ ʠʟʫʯʘʝʤʳʭ ʦʙʨʘʟʮʦʚ ʢ ʩʪʨʝʩʩʫ ʟʘʢʦʥʦʤʝʨʥʦ ʚʳʨʘʞʝʥʘ ʚ 

ʦʪʨʠʮʘʪʝʣʴʥʳʤ ʟʥʘʯʝʥʠʠ, ʦʜʥʘʢʦ, ʯʝʤ ʤʝʥʴʰʝ ʜʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ, ʪʝʤ ʰʠʨʝ ʝʛʦ 

ʧʨʠʩʧʦʩʦʙʠʪʝʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ. ɻʦʚʦʨʷ ʦ ʢʦʤʧʝʥʩʘʪʦʨʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʟʜʝʩʴ ʚʘʞʥʝʝ 

ʦʮʝʥʠʪʴ ʛʠʙʢʦʩʪʴ ʩʦʨʪʘ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʢʦʤʧʝʥʩʠʨʦʚʘʪʴ ʚʦʟʜʝʡʩʪʚʠʝ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ 

ʬʘʢʪʦʨʦʚ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ: ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʘʜʘʧʪʠʚʥʦʩʪʴ ʩʦʨʪʘ ʠʥʪʝʨʝʩʫʝʪ 

ʩʝʣʝʢʮʠʦʥʝʨʦʚ ʥʘʨʘʚʥʝ ʩ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʙʦʣʝʟʥʷʤ. ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ 

ʠ ʞʝʣʘʥʠʝʤ ʨʘʩʧʨʦʩʪʨʘʥʠʪʴ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʡ ʩʦʨʪ ʥʘ ʙʦʣʴʰʠʝ ʪʝʨʨʠʪʦʨʠʠ 

ʚʳʨʘʱʠʚʘʥʠʷ ʠ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴʶ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ ʚ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ ʥʝ ʪʦʣʴʢʦ ʧʦ 

ʨʝʛʠʦʥʘʤ, ʥʦ ʠ ʦʪ ʛʦʜʘ ʢ ʛʦʜʫ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʧʨʦʠʟʚʦʜʩʪʚʦ ʚʩʝ ʙʦʣʴʰʝ ʥʫʞʜʘʝʪʩʷ ʚ ʩʦʨʪʘʭ 

ʠ ʣʠʥʠʷʭ, ʩʧʦʩʦʙʥʳʭ ʜʘʚʘʪʴ ʩʪʘʙʠʣʴʥʳʡ ʠ ʚʳʩʦʢʠʡ ʫʨʦʞʘʡ. ʈʘʩʩʤʘʪʨʠʚʘʷ ʧʦʩʪʘʚʣʝʥʥʳʝ 

ʟʘʜʘʯʠ ʙʳʣʦ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʧʨʦʚʦʜʠʪʴ ʦʮʝʥʢʫ ʣʠʥʠʡ ʠʤʝʥʥʦ ʧʦ ʧʦʢʘʟʘʪʝʣʶ 
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ʫʨʦʞʘʡʥʦʩʪʴ ʪʘʢ ʢʘʢ ʠʤʝʥʥʦ ʫʨʦʞʘʡ ʷʚʣʷʝʪʩʷ ʢʦʥʝʯʥʦʡ ʮʝʣʴʶ ʧʨʦʠʟʚʦʜʠʪʝʣʷ ʧʨʠ ʵʪʦʤ 

ʠʤʝʥʥʦ ʦʥ ʦʪʨʘʞʘʝʪ ʚʣʠʷʥʠʝ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʬʘʢʪʦʨʘ ʥʘ ʩʦʨʪ[12:13]. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʠʟʫʯʝʥʠʷ ʦʙʨʘʟʮʦʚ ʠ ʧʨʦʚʝʜʝʥʥʳʭ ʨʘʩʯʝʪʦʚ ʙʳʣʘ ʩʦʩʪʘʚʣʝʥʘ ʩʚʦʜʥʘʷ ʪʘʙʣʠʮʘ (ʪʘʙʣʠʮʘ 2). 
ʊʘʙʣʠʮʘ 2 ï ɼʘʥʥʳʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʨʝʛʨʝʩʩʠʠ ʠ ʜʠʩʧʝʨʩʠʠ ʠʟʫʯʘʝʤʳʭ ʦʙʨʘʟʮʦʚ 

 

ʉʦʨʪ/ʃʠʥʠʷ Y bi ů2d (Yʤʘʢʩ+Yʤʠʥ)/2 (Yʤʠʥ-Yʤʘʢʩ) 

ʃʶʪʝʩʮʝʥʩ 77  201/09 30,9 0,86 14,20 30,0 -25,3 

ʃʶʪʝʩʮʝʥʩ 30 22/09  31,8 0,92 14,44 31,5 -32,9 

ʃʶʪʝʩʮʝʥʩ 8-12-18 28,8 1,01 9,38 30,7 -34,4 

ɸʛʨʦʥʦʤʠʯʝʩʢʘʷ 5 27,5 1,08 5,45 26,0 -30,8 

ʃʶʪʝʩʮʝʥʩ 76-17 29,5 0,97 9,40 28,8 -32,4 

ʃʶʪ.82/09-7 28,2 1,03 1,96 28,0 -30,3 

ʃʶʪ.136/10-1 28,8 1,03 2,04 28,3 -31,3 

ʃʶʪ.71/10-4 27,0 1,07 3,33 26,1 -36,4 

ʗʣʫʪʦʨʦʚʢʘ  26,8 0,98 10,79 25,4 -31,5 

ɻɸʋ-11-2016 26,4 0,95 3,17 24,0 -30,3 

ʏʝʣʷʙʠʥʢʘ 28,9 1,10 4,35 27,4 -32,9 

 

ɺ ʪʘʙʣʠʮʝ ʥʦʤʝʨ ʜʚʘ ʪʘʢʞʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʘʥʥʳʝ ʨʘʩʯʝʪʦʚ, ʧʦ ʢʦʪʦʨʳʤ ʤʦʞʥʦ 

ʦʮʝʥʠʪʴ ʠʟʫʯʘʝʤʳʝ ʦʙʨʘʟʮʳ ʧʦ ʚʩʝʤ ʧʨʝʜʩʪʘʚʣʝʥʥʳʤ ʤʝʪʦʜʠʢʘʤ.  

ʅʘʯʥʝʤ ʩ ʤʝʪʦʜʠʢʠ S.A.Eberhart, W.A.Russel (1966). ʉʨʝʜʠ ʚʩʝʭ ʠʟʫʯʘʝʤʳʭ 

ʦʙʨʘʟʮʦʚ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʣʠʥʠʶ ʃʶʪʝʩʮʝʥʩ 77 201/09, ʩ ʧʦʢʘʟʘʪʝʣʝʤ bi ʨʘʚʥʳʤ 0,86, ʢʘʢ 

ʦʙʣʘʜʘʶʱʫʶ ʥʘʠʤʝʥʴʰʝʡ ʧʣʘʩʪʠʯʥʦʩʪʴʶ ʩʨʝʜʠ ʦʩʪʘʣʴʥʳʭ. ʆʜʥʘʢʦ ʜʘʥʥʳʡ ʦʙʨʘʟʝʮ 

ʥʝʧʣʦʭʦ ʧʨʦʷʚʣʷʝʪ ʩʝʙʷ ʚ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʠ ʜʘʞʝ ʢʨʠʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʚʝʛʝʪʘʮʠʠ. ʕʪʦ 

ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʜʘʥʥʳʤʠ ʧʦ ʫʨʦʞʘʡʥʦʩʪʠ ʚ ʩʘʤʦʤ ʥʝʙʣʘʛʦʧʦʣʫʯʥʦʤ ʧʦ ʠʥʜʝʢʩʫ ʫʩʣʦʚʠʡ 

ʩʨʝʜʳ ʨʝʛʠʦʥʝ - ʇʘʚʣʦʜʘʨʩʢʦʡ ʦʙʣʘʩʪʠ, ʛʜʝ ʫʨʦʞʘʡʥʦʩʪʴ ʣʠʥʠʠ ʧʨʝʚʳʩʠʣʘ ʩʨʝʜʥʠʡ 

ʧʦʢʘʟʘʪʝʣʴ ʧʦ ʨʝʛʠʦʥʫ ʧʦʯʪʠ ʥʘ 45%, ʵʪʘ ʞʝ ʪʝʥʜʝʥʮʠʷ ʥʘʙʣʶʜʘʝʪʩʷ ʫ ʩʦʨʪʘ ʠ ʚ ʜʨʫʛʠʭ 

ʨʝʛʠʦʥʘʭ ʩ ʦʪʨʠʮʘʪʝʣʴʥʳʤ ʠʥʜʝʢʩʦʤ ʩʨʝʜʳ. ɺ ʨʝʛʠʦʥʘʭ ʞʝ ʩ ʙʣʘʛʧʨʠʷʪʥʳʤʠ ʫʩʣʦʚʠʷʤʠ 

ʩʦʨʪ ʧʨʦʷʚʠʣ ʩʝʙʷ ʥʝ ʪʘʢ ʷʨʢʦ ʘ ʚ ʙʣʘʛʦʧʨʠʷʪʥʦʤ ʨʝʛʠʦʥʝ ʆʤʩʢʦʤ ɸʅʎ ʠ ʚʦʚʩʝ ʧʦʢʘʟʘʣ 

ʨʝʟʫʣʴʪʘʪʳ ʥʠʞʝ ʩʨʝʜʥʝʛʦ ʧʦ ʨʝʛʠʦʥʫ, ʯʪʦ ʚ ʧʨʠʥʮʠʧʝ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʚʳʩʦʢʦʡ 

ʢʦʥʢʫʨʝʥʮʠʝʡ 

ʃʠʥʠʠ ʃʶʪʝʩʮʝʥʩ 30 22/09, ʃʶʪʝʩʮʝʥʩ 76-17, ʗʣʫʪʦʨʦʚʢʘ, ɻɸʋ-11-2016 ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʤʝʪʦʜʠʢʦʡ ʤʦʞʥʦ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ, ʢʘʢ ʚʳʩʦʢʦ ʧʣʘʩʪʠʯʥʳʝ, ʚʚʠʜʫ ʪʦʛʦ, 

ʯʪʦ ʧʦʢʘʟʘʪʝʣʴ ʨʝʛʨʝʩʩʠʠ ʩʪʨʝʤʠʪʩʷ ʢ ʝʜʠʥʠʮʝ, ʦʜʥʘʢʦ ʪʨʠ ʠʟ ʯʝʪʳʨʝʭ ʦʙʨʘʟʮʦʚ, ʘ ʠʤʝʥʥʦ: 

ʃʶʪʝʩʮʝʥʩ 30 22/09, ʃʶʪʝʩʮʝʥʩ 76-17, ʗʣʫʪʦʨʦʚʢʘ ʧʨʠ ʵʪʦʤ ʧʦʢʘʟʘʣʠ ʜʦʩʪʘʪʦʯʥʦ ʥʠʟʢʠʡ 

ʫʨʦʚʝʥʴ ʩʪʘʙʠʣʴʥʦʩʪʠ. ɸ ʚʦʪ ʦʙʨʘʟʝʮ ɻɸʋ-11-2016 ʧʦʢʘʟʘʣ ʦʜʠʥ ʠʟ ʣʫʯʰʠʭ ʨʝʟʫʣʴʪʘʪʦʚ 

ʧʦ ʧʦʢʘʟʘʪʝʣʶ ʜʠʩʧʝʨʩʠʠ ʠ ʧʨʦʷʚʠʣ ʩʝʙʷ ʢʘʢ ʩʪʘʙʠʣʴʥʳʡ ʩʦʨʪ ʩ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ 

ʧʣʘʩʪʠʯʥʦʩʪʠ, ʦʜʥʘʢʦ ʪʨʝʙʫʝʪ ʜʘʣʴʥʝʡʰʝʛʦ ʥʘʙʣʶʜʝʥʠʷ, ʪʘʢ ʢʘʢ ʧʦʢʘʟʘʪʝʣʴ ʩʨʝʜʥʝʡ 

ʫʨʦʞʘʡʥʦʩʪʠ ʩʪʘʙʠʣʴʥʦ ʥʠʞʝ ʩʨʝʜʥʝʡ, ʢʨʦʤʝ ʉʝʚʝʨʦ-ʂʘʟʘʭʩʪʘʥʩʢʦʡ ʉʍʆʉ, ʛʜʝ ʩʨʝʜʥʠʡ 

ʧʦʢʘʟʘʪʝʣʴ ʧʨʝʚʳʰʝʥ ʥʝʟʥʘʯʠʪʝʣʴʥʦ. 

ʆʙʨʘʟʮʳ ʃʶʪʝʩʮʝʥʩ 8-12-18, ɸʛʨʦʥʦʤʠʯʝʩʢʘʷ 5, ʃʶʪ.136/10-1, ʃʶʪ.71/10-4, ʯʴʠ 

ʧʦʢʘʟʘʪʝʣʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʨʝʛʨʝʩʩʠʠ ʧʨʝʚʳʩʠʣʠ ʝʜʠʥʠʮʫ ʥʝʟʥʘʯʠʪʝʣʴʥʦ, ʪʘʢʞʝ ʦʪʥʦʩʷʪʩʷ 

ʢ ʚʳʩʦʢʦ ʧʣʘʩʪʠʯʥʳʤ ʩʦʨʪʘʤ. ʋʨʦʞʘʡʥʦʩʪʴ ʜʘʥʥʳʭ ʣʠʥʠʡ ʠ ʩʦʨʪʦʚ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʠʪ ʦʪ 

ʩʦʟʜʘʚʘʝʤʳʭ ʫʩʣʦʚʠʡ ï ʯʝʤ ʦʥʠ ʣʫʯʰʝ, ʪʝʤ ʚʳʰʝ ʫʨʦʞʘʡ. ʆʙ ʵʪʦʤ ʷʨʢʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ 

ʠ ʜʘʥʥʳʝ ʫʨʦʞʘʡʥʦʩʪʠ ʜʘʥʥʳʭ ʣʠʥʠʡ ʚ ʨʝʛʠʦʥʘʭ ʩ ʥʠʟʢʠʤ ʠʥʜʝʢʩʦʤ ʫʩʣʦʚʠʡ ʩʨʝʜʳ.  

ʆʜʥʘʢʦ ʣʠʥʠʷ ʃʶʪʝʩʮʝʥʩ 8-12-18 ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʥʝʢʦʪʦʨʫʶ ʥʝʩʪʘʙʠʣʴʥʦʩʪʴ ʚ 

ʫʨʦʚʥʝ ʫʨʦʞʘʡʥʦʩʪʠ ʪʘʢ ʚ ʙʣʘʛʦʧʨʠʷʪʥʦʡ ʧʦ ʩʦʟʜʘʚʰʠʤʩʷ ʫʩʣʦʚʠʷʤ ʪʦʯʢʝ - ʉʠʙʠʨʩʢʠʡ 

ʅʀʀʈʉ, ʫʨʦʞʘʡʥʦʩʪʴ ʜʘʥʥʦʡ ʣʠʥʠʠ ʦʢʘʟʘʣʘʩʴ ʥʠʞʝ ʩʨʝʜʥʝʡ ʧʦ ʨʝʛʠʦʥʫ ʥʘ 13%. ɽʩʣʠ ʞʝ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʝ ʧʦ ʠʥʜʝʢʩʫ ʫʩʣʦʚʠʡ ʩʦʨʪʘ, ʪʦ ʜʘʥʥʳʡ ʦʙʨʘʟʝʮ ʩʨʘʟʫ ʚ 

ʜʚʫʭ ʪʦʯʢʘʭ ʧʦʢʘʟʘʣ ʧʨʝʚʳʰʝʥʠʝ ʩʨʝʜʥʝʡ ʧʦ ʨʝʛʠʦʥʫ ʫʨʦʞʘʡʥʦʩʪʠ. ʊʘʢ ʨʝʯʴ ʠʜʝʪ ʦ 

ʪʦʯʢʘʭ ʂʫʨʛʘʥʩʢʠʡ ʅʀʀʉʍ ʠ ʇʘʚʣʦʜʘʨʩʢʘʷ ʉʍʆʉ, ʛʜʝ ʧʨʝʚʳʰʝʥʠʝ ʩʦʩʪʘʚʠʣʦ 12% ʠ 13% 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.  
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ʆʙʨʘʟʝʮ ɸʛʨʦʥʦʤʠʯʝʩʢʘʷ 5 ʚ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʷʭ ʚʝʛʝʪʘʮʠʠ ʩʪʘʙʠʣʴʥʦ 

ʜʘʚʘʣ ʫʨʦʞʘʡʥʦʩʪʴ ʥʠʞʝ ʩʨʝʜʥʝʛʦ ʚʦ ʚʩʝʭ ʧʦʜʦʙʥʳʭ ʨʝʛʠʦʥʘʭ ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʚ ʪʦʯʢʘʭ ʩ 

ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʠʥʜʝʢʩʦʤ ʫʩʣʦʚʠʡ ʩʨʝʜʳ ʫʨʦʞʘʡʥʦʩʪʴ ʦʙʨʘʟʮʘ ʧʨʝʚʳʰʘʣʘ ʣʠʙʦ 

ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʦʪʢʣʦʥʷʣʘʩʴ ʦʪ ʧʦʢʘʟʘʪʝʣʷ ʫʨʦʞʘʡʥʦʩʪʠ ʩʨʝʜʥʝʛʦ ʧʦ ʨʝʛʠʦʥʫ.  

ʃʶʪ.136/10-1 ʧʦʢʘʟʳʚʘʝʪ ʦʪʥʦʩʠʪʝʣʴʥʫʶ ʩʪʘʙʠʣʴʥʦʩʪʴ ʠ ʧʦʢʘʟʘʪʝʣʠ ʫʨʦʞʘʡʥʦʩʪʠ 

ʜʘʥʥʦʛʦ ʦʙʨʘʟʮʘ ʥʘʭʦʜʷʪʩʷ ʥʘ ʫʨʦʚʥʝ ʩʨʝʜʥʝʛʦ ʜʣʷ ʜʘʥʥʦʛʦ ʨʝʛʠʦʥʘ. ʀ ʦʪʢʣʦʥʝʥʠʷ 

ʢʦʣʝʙʣʶʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 11%. ʇʦʜʦʙʥʫʶ ʞʝ ʩʠʪʫʘʮʠʶ ʤʦʞʥʦ ʥʘʙʣʶʜʘʪʴ ʠ ʫ ʦʙʨʘʟʮʘ 

ʃʶʪ.71/10-4, ʦʜʥʘʢʦ ʟʜʝʩʴ ʨʘʟʥʠʮʘ ʩ ʩʨʝʜʥʠʤʠ ʧʦ ʨʝʛʠʦʥʫ ʧʦʢʘʟʘʪʝʣʷʤʠ ʙʦʣʝʝ ʟʘʤʝʪʥʘ ʠ 

ʝʩʣʠ ʚ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʧʦ ʧʦʢʘʟʘʪʝʣʶ ʠʥʜʝʢʩʘ ʫʩʣʦʚʠʡ ʩʨʝʜʳ ʨʝʛʠʦʥʘʭ ʨʘʟʥʠʮʘ ʢʦʣʝʙʣʝʪʩʷ 

ʜʦ 11% ʚ ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʩʪʦʨʦʥʫ, ʪʦ ʚ ʨʝʛʠʦʥʘʭ ʩ ʤʝʥʝʝ ʫʜʘʯʥʳʤʠ ʫʩʣʦʚʠʷʤʠ ʚʝʛʝʪʘʮʠʠ 

ʨʘʟʥʠʮʘ ʫʨʦʞʘʡʥʦʩʪʠ ʢʦʣʝʙʣʝʪʩʷ ʜʦ 33% ʧʨʠʯʝʤ ʚ ʦʪʨʠʮʘʪʝʣʴʥʫʶ ʩʪʦʨʦʥʫ. 

ɺ ʜʘʥʥʳʭ ʪʦʯʢʘʭ ʫʨʦʞʘʡʥʦʩʪʴ ʦʙʨʘʟʮʦʚ ʥʝ ʪʦʣʴʢʦ ʥʠʞʝ ʠʣʠ ʙʣʠʟʢʘ ʢ ʩʨʝʜʥʝʡ ʧʦ 

ʨʝʛʠʦʥʫ, ʥʦ ʠ ʟʥʘʯʠʪʝʣʴʥʦ ʫʩʪʫʧʘʝʪ ʩʨʝʜʥʝʩʦʨʪʦʚʦʡ ʫʨʦʞʘʡʥʦʩʪʠ, ʯʪʦ ʛʦʚʦʨʠʪ ʦ ʥʠʟʢʦʡ 

ʨʝʘʣʠʟʘʮʠʠ ʟʘʣʦʞʝʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʠ ʟʥʘʯʠʪʝʣʴʥʦʡ ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʠ ʛʝʥʦʪʠʧʦʤ 

ʩʦʟʜʘʚʘʝʤʳʭ ʫʩʣʦʚʠʡ. 

ʉʨʝʜʠ ʠʟʫʯʘʝʤʳʭ ʦʙʨʘʟʮʦʚ ʭʦʪʝʣʦʩʴ ʙʳ ʚʳʜʝʣʠʪʴ ʣʠʥʠʶ ʃʶʪ. 82/09-7, ʯʝʡ 

ʧʦʢʘʟʘʪʝʣʴ ʢʦʵʬʬʠʮʠʝʥʪʘ ʨʝʛʨʝʩʩʠʠ ʨʘʚʝʥ ʝʜʠʥʠʮʝ, ʘ ʟʥʘʯʠʪ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢ, ʘ 

ʢʦʵʬʬʠʮʠʝʥʪ ʜʠʩʧʝʨʩʠʠ ʩʘʤʳʡ ʥʝʙʦʣʴʰʦʡ ʠʟ ʚʩʝʭ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʝʱʝ ʠ ʚʳʩʦʢʫʶ 

ʩʪʘʙʠʣʴʥʦʩʪʴ. ʈʘʩʩʤʘʪʨʠʚʘʷ ʜʘʥʥʳʝ ʧʦ ʧʦʢʘʟʘʪʝʣʶ ʫʨʦʞʘʡʥʦʩʪʠ, ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ ʯʪʦ 

ʜʘʥʥʳʡ ʦʙʨʘʟʝʮ ʜʝʤʦʥʩʪʨʠʨʦʚʘʣ ʫʨʦʞʘʡʥʦʩʪʴ ʙʣʠʟʢʫʶ ʣʠʙʦ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʫʩʪʫʧʘʶʱʫʶ 

ʩʨʝʜʥʝʡ ʧʦ ʨʝʛʠʦʥʫ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʜʘʥʥʘʷ ʣʠʥʠʷ ʧʨʠʩʧʦʩʦʙʣʝʥʘ ʢ 

ʨʘʟʣʠʯʥʳʤ ʫʩʣʦʚʠʷʤ ʚʝʛʝʪʘʮʠʠ ʠ ʠʤʝʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʬʦʨʤʠʨʦʚʘʪʴ ʩʪʘʙʠʣʴʥʳʝ ʠ ʚʳʩʦʢʠʝ 

ʫʨʦʞʘʠ 

ʉʦʨʪ ʏʝʣʷʙʠʥʢʘ ʝʜʠʥʩʪʚʝʥʥʳʡ, ʯʝʡ ʧʦʢʘʟʘʪʝʣʴ ʨʝʛʨʝʩʩʠʠ ʧʨʝʚʳʩʠʣ ʝʜʠʥʠʮʫ, ʯʪʦ 

ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʦʙʨʘʟʝʮ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʢ ʠʥʪʝʥʩʠʚʥʦʤʫ ʪʠʧʫ, ʘ ʢʦʵʬʬʠʮʠʝʥʪ 

ʜʠʩʧʝʨʩʠʠ ʤʝʥʴʰʝ ʩʨʝʜʥʝʛʦ ʩʨʝʜʠ ʚʩʝʭ ʦʙʨʘʟʮʦʚ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʜʦʩʪʘʪʦʯʥʦʤ 

ʫʨʦʚʥʝ ʫʩʪʦʡʯʠʚʦʩʪʠ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʤʦʞʥʦ ʛʦʚʦʨʠʪʴ ʦ ʪʦʤ, ʯʪʦ ʩʦʨʪ ʧʦʣʦʞʠʪʝʣʴʥʦ 

ʦʪʟʳʚʘʝʪʩʷ ʥʘ ʫʣʫʯʰʝʥʠʝ ʫʩʣʦʚʠʡ ʚʦʟʜʝʣʳʚʘʥʠʷ ʠ ʵʪʦ ʧʦʜʪʚʝʨʞʜʘʶʪ ʧʦʢʘʟʘʪʝʣʠ 

ʫʨʦʞʘʡʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʚ ʪʨʝʭ ʚʘʨʠʘʥʪʘʭ ʠʟ ʯʝʪʳʨʝʭ ʚʳʰʝ ʩʨʝʜʥʝʛʦ ʧʦ ʨʝʛʠʦʥʫ ʧʦʢʘʟʘʪʝʣʷ. 

ʆʜʥʘʢʦ, ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʦʙʨʘʟʮʳ ʧʦʜʦʙʥʦʛʦ ʪʠʧʘ ʥʝ ʧʦʜʭʦʜʷʪ ʜʣʷ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ 

ʘʛʨʦʬʦʥʦʚ, ʪʘʢ ʢʘʢ ʤʦʛʫʪ ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʟʠʪʴ ʫʨʦʞʘʡʥʦʩʪʴ. ʆʜʥʘʢʦ ʝʩʣʠ ʨʘʩʩʤʘʪʨʠʚʘʪʴ 

ʜʘʥʥʳʝ ʧʦ ʫʨʦʞʘʡʥʦʩʪʠ ʚ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʧʦ ʨʘʩʯʝʪʘʤ ʫʩʣʦʚʠʷʭ, ʜʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʫ 

ʦʙʨʘʟʮʘ ʥʘʭʦʜʠʪʩʷ ʥʘ ʫʨʦʚʥʝ ʩʨʝʜʥʠʭ, ʠ ʣʠʰʴ ʚ ʦʜʥʦʡ ʪʦʯʢʝ ʦʢʘʟʳʚʘʝʪʩʷ ʥʠʞʝ, ʯʝʤ 

ʩʨʝʜʥʠʡ ʧʦʢʘʟʘʪʝʣʴ ʧʦ ʨʝʛʠʦʥʫ.  

ɼʘʣʝʝ, ʨʘʩʩʤʘʪʨʠʚʘʷ ʧʨʠʚʝʜʝʥʥʳʝ ʚ ʪʘʙʣʠʮʝ ʜʘʥʥʳʝ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʢ ʩʪʨʝʩʩʫ ʠ ʢʦʤʧʝʥʩʘʪʦʨʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ, ʪʘʢʞʝ ʚʦʟʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʥʘʠʙʦʣʝʝ 

ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʣʠʥʠʠ [14 ;15]. ʂʘʢ ʙʳʣʦ ʩʢʘʟʘʥʦ ʨʘʥʝʝ ʫʩʪʦʡʯʠʚʦʩʪʴ ʚ ʜʘʥʥʦʡ ʤʝʪʦʜʠʢʝ 

ʧʨʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʨʘʩʯʝʪʘʭ ʠʤʝʝʪ ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʟʥʘʯʝʥʠʝ. 

ʇʦʵʪʦʤʫ ʦʙʨʘʱʘʷ ʚʥʠʤʘʥʠʝ ʥʘ ʨʘʟʥʠʮʫ ʫʨʦʞʘʡʥʦʩʪʝʡ ʚ ʢʦʥʪʨʘʩʪʥʳʭ ʫʩʣʦʚʠʷʭ, 

ʥʫʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʯʝʤ ʤʝʥʴʰʝ ʨʘʟʥʠʮʘ ʤʝʞʜʫ ʫʨʦʞʘʡʥʦʩʪʴʶ, ʪʝʤ ʚʳʰʝ 

ʧʨʠʩʧʦʩʦʙʠʪʝʣʴʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʩʦʨʪʘ. ʇʦ ʜʘʥʥʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʣʠʥʠʠ 

ɻɸʋ-11-2016, ʃʶʪ.82/09-7 ʠ ʃʶʪʝʩʮʝʥʩ 77 201/09, ʢʘʢ ʦʙʨʘʟʮʳ ʩ ʥʘʠʤʝʥʴʰʠʤ 

ʧʦʢʘʟʘʪʝʣʝʤ, ʘ ʠʤʝʥʥʦ -30,3, -30,3 ʠ -25,3 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʇʨʠ ʵʪʦʤ ʫ ʧʦʩʣʝʜʥʠʭ ʜʚʫʭ 

ʦʙʨʘʟʮʦʚ ʧʦʢʘʟʘʪʝʣʴ ʢʦʤʧʝʥʩʘʪʦʨʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʚʳʰʝ ʠ ʨʘʚʝʥ ʩʨʝʜʥʝʤʫ ʧʦ ʚʩʝʤ 

ʠʟʫʯʘʝʤʳʤ ʦʙʨʘʟʮʘʤ ʠ ʩʦʩʪʘʚʣʷʝʪ 28,0 ʠ 30,0 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʯʪʦ ʛʦʚʦʨʠʪ ʦ ʜʦʩʪʘʪʦʯʥʳʭ 

ʧʨʠʩʧʦʩʦʙʠʪʝʣʴʥʳʭ ʩʧʦʩʦʙʥʦʩʪʷʭ. ɺ ʦʪʣʠʯʠʠ ʦʪ ʦʙʨʘʟʮʘ ɻɸʋ-11-2016, ʫ ʢʦʪʦʨʦʛʦ 

ʧʦʢʘʟʘʪʝʣʴ ʢʦʤʧʝʥʩʘʪʦʨʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʩʦʩʪʘʚʠʣ 24,0 ʯʪʦ ʥʠ ʞʝ ʩʨʝʜʥʝʛʦ ʥʘ 14%. 

ʆʜʥʘʢʦ ʦʙʨʘʱʘʷ ʚʥʠʤʘʥʠʝ ʝʱʝ ʠ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʥʝ ʩʣʦʞʥʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʦʙʨʘʟʝʮ 

ʃʶʪʝʩʮʝʥʩ 77 201/09 ʩʪʘʙʠʣʴʥʦ ʚʦ ʚʩʝʭ ʪʦʯʢʘʭ ʧʦʢʘʟʳʚʘʣ ʫʨʦʞʘʡʥʦʩʪʴ ʚʳʰʝ ʩʨʝʜʥʠʭ ʧʦ 

ʨʝʛʠʦʥʫ. ʕʪʦ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʦʙʱʠʤ ʧʦʪʝʥʮʠʘʣʦʤ ʩʦʨʪʘ ʪʘʢ ʢʘʢ ʩʨʝʜʥʝʩʦʨʪʦʚʘʷ 

ʫʨʦʞʘʡʥʦʩʪʴ ʟʘ ʚʝʩʴ ʧʝʨʠʦʜ ʠʩʧʳʪʘʥʠʷ ʫ ʜʘʥʥʦʛʦ ʦʙʨʘʟʮʘ ʚʳʰʝ ʙʦʣʴʰʠʥʩʪʚʘ. ʆʧʝʨʝʞʘʝʪ 

ʝʛʦ ʪʦʣʴʢʦ ʣʠʥʠʷ ʃʶʪʝʩʮʝʥʩ 30 22/09. ʋ ʦʙʨʘʟʮʘ ʃʶʪ.82/09-7 ʢʦʣʝʙʘʥʠʷ ʫʨʦʞʘʡʥʦʩʪʠ 
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ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʨʝʜʥʠʭ ʧʦ ʨʝʛʠʦʥʫ ʩʦʩʪʘʚʣʷʶʪ ʥʝ ʙʦʣʝʝ 9,2% ʚ ʦʪʨʠʮʘʪʝʣʴʥʫʶ ʩʪʦʨʦʥʫ, ʚ 

ʪʦ ʚʨʝʤʷ ʢʘʢ ʜʣʷ ʦʙʨʘʟʮʘ ɻɸʋ-11-2016 ʧʦʜʦʙʥʳʝ ʢʦʣʝʙʘʥʠʷ ʩʦʩʪʘʚʣʷʶʪ ʜʦ 26% ʚ ʩʪʦʨʦʥʫ 

ʫʤʝʥʴʰʝʥʠʷ ʧʦʢʘʟʘʪʝʣʷ. 

ʋʨʦʚʝʥʴ ʧʨʦʷʚʣʝʥʠʷ ʛʝʥʝʪʠʯʝʩʢʦʡ ʛʠʙʢʦʩʪʠ ʦʪʨʘʞʘʝʪʩʷ ʚ ʩʨʝʜʥʝʤ ʘʨʠʬʤʝʪʠʯʝʩʢʦʤ 

ʧʦʢʘʟʘʪʝʣʝ ʫʨʦʞʘʡʥʦʩʪʠ ʚ ʫʩʣʦʚʠʷʭ ʥʘʠʙʦʣʝʝ ʠ ʥʘʠʤʝʥʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʭ. ʉʨʝʜʠ 

ʠʟʫʯʘʝʤʳʭ ʦʙʨʘʟʮʦʚ ʦʩʦʙʦʛʦ ʚʥʠʤʘʥʠʷ ʟʘʩʣʫʞʠʚʘʶʪ ʣʠʥʠʠ ʃʶʪʝʩʮʝʥʩ 30 22/09, ʠ 

ʃʶʪʝʩʮʝʥʩ 8-12-18, ʪʘʢ ʢʘʢ ʧʦʢʘʟʘʪʝʣʴ ʢʦʤʧʝʥʩʘʪʦʨʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʨʘʚʝʥ 31,5 ʠ 30,7 

ʝʜʠʥʠʮ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʯʪʦ ʦʪʥʦʩʠʪʩʷ ʢ ʥʘʠʣʫʯʰʠʤ ʧʦʢʘʟʘʪʝʣʷʤ. ʉʪʦʠʪ ʫʧʦʤʷʥʫʪʴ ʯʪʦ 

ʦʙʘ ʦʙʨʘʟʮʘ ʠʤʝʶʪ ʩʨʝʜʝʩʦʨʪʦʚʫʶ ʫʨʦʞʘʡʥʦʩʪʴ ʟʘ ʚʨʝʤʷ ʠʩʧʳʪʘʥʠʡ ʚʳʰʝ ʩʨʝʜʥʝʛʦ ʩʨʝʜʠ 

ʚʩʝʭ ʠʩʧʳʪʫʝʤʳʭ ʦʙʨʘʟʮʦʚ ʠ ʦʙʨʘʟʝʮ ʃʶʪʝʩʮʝʥʩ 30 22/09 ʠ ʚʦʚʩʤʝ ʦʙʣʘʜʘʝʪ ʥʘʠʙʦʣʴʰʝʡ 

ʩʨʝʜʥʝʩʦʨʪʦʚʦʡ ʫʨʦʞʘʡʥʦʩʪʴʶ ï 31,8ʮ/ʛʘ. ʆʜʥʘʢʦ ʦʙʨʘʱʘʷ ʚʥʠʤʘʥʠʝ ʥʘ ʧʦʢʘʟʘʪʝʣʴ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʩʣʝʜʫʝʪ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʜʘʥʥʳʝ ʣʠʥʠʠ ʦʙʣʘʜʘʶʪ ʥʠʟʢʠʤʠ 

ʧʦʢʘʟʘʪʝʣʷʤʠ -32,9 ʠ -34,4 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʯʪʦ ʥʠʞʝ ʩʨʝʜʥʝʛʦ ʧʦ ʚʩʝʤ ʩʦʨʪʘʤ ʧʦ ʜʘʥʥʦʤʫ 

ʧʦʢʘʟʘʪʝʣʶ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʮʝʥʠʚʘʷ ʩʪʨʝʩʩʦʫʩʪʦʡʯʠʚʦʩʪʴ ʧʦ ʤʝʪʦʜʠʢʝ Rossielle ʠ J. Hemblin, 

ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʩʨʝʜʠ ʚʩʝʭ ʦʙʨʘʟʮʦʚ ʩʪʦʠʪ ʚʳʜʝʣʠʪʴ ʣʠʥʠʶ ʃʶʪʝʩʮʝʥʩ 77 

201/09, ʢʦʪʦʨʘʷ ʧʦʢʘʟʘʣʘ ʩʦʯʝʪʘʥʠʝ ʚʳʩʦʢʦʡ ʢʦʤʧʝʥʩʘʪʦʨʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʠ 

ʩʪʨʝʩʩʦʫʩʪʦʡʯʠʚʦʩʪʠ. 

ɺʳʚʦʜʳ. ʈʘʩʩʤʘʪʨʠʚʘʷ ʩʦʚʦʢʫʧʥʦʩʪʴ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʤʦʞʥʦ ʦʙʥʘʨʫʞʠʪʴ, 

ʯʪʦ ʨʘʟʥʳʝ ʤʝʪʦʜʠʢʠ ʦʮʝʥʢʠ ʧʦ-ʨʘʟʥʦʤʫ ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʠʟʫʯʘʝʤʳʝ ʦʙʨʘʟʮʳ. ʊʘʢ ʧʦ 

ʤʝʪʦʜʠʢʝ S.A.Eberhart, W.A.Russel ʚ ʣʠʜʝʨʘʭ ʦʢʘʟʘʣʠʩʴ ʣʠʥʠʠ ʃʶʪ.82/09-7 ʠ ʃʶʪ.136/10-

1, ʢʘʢ ʩʦʯʝʪʘʶʱʠʝ ʚ ʩʝʙʝ ʠ ʚʳʩʦʢʫʶ ʧʣʘʩʪʠʯʥʦʩʪʴ ʠ ʚʳʩʦʢʫʶ ʩʪʘʙʠʣʴʥʦʩʪʴ. ɸ ʧʦ 

ʤʝʪʦʜʠʢʝ A.A. Rossielle ʠ J. Hemblin ʚʳʜʝʣʠʣʘʩʴ ʣʠʥʠʷ ʃʶʪʝʩʮʝʥʩ 77 201/09, ʢʘʢ 

ʩʦʯʝʪʘʶʱʘʷ ʚ ʩʝʙʝ ʚʳʩʦʢʫʶ ʘʜʘʧʪʠʚʥʦʩʪʴ ʠ ʢʦʤʧʝʥʩʘʪʦʨʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ. ɼʘʥʥʳʝ ʣʠʥʠʠ 

ʚ ʜʘʣʴʥʝʡʰʝʤ ʤʦʛʫʪ ʙʳʪʴ ʜʦʙʘʚʣʝʥʳ ʚ ʧʝʨʝʯʝʥʴ ʮʝʥʥʳʭ ʩ ʩʝʣʝʢʮʠʦʥʥʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʦʙʨʘʟʮʦʚ. ʆʜʥʘʢʦ ʧʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ ʯʪʦ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʦʮʝʥʢʠ ʥʝʪ ʝʜʠʥʦʛʦ ʤʥʝʥʠʷ 

ʤʝʞʜʫ ʤʝʪʦʜʠʢʘʤʠ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʦʠʩʢʘ ʙʦʣʝʝ ʪʦʯʥʦʛʦ ʤʝʪʦʜʘ 

ʦʮʝʥʢʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʪʘʙʠʣʴʥʦʩʪʠ ʠ ʧʣʘʩʪʠʯʥʦʩʪʠ ʣʠʙʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʦʠʩʢʘ ʙʦʣʝʝ 

ʧʦʜʭʦʜʷʱʠʝ ʩʦʯʝʪʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʦʚ.  

ɹʣʘʛʦʜʘʨʥʦʩʪʴ. ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ ʧʨʦʛʨʘʤʤʥʦ-ʮʝʣʝʚʦʛʦ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ 

ʧʦ ʧʨʦʝʢʪʫ BR10765056 çʉʦʟʜʘʥʠʝ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ ʩʦʨʪʦʚ ʠ ʛʠʙʨʠʜʦʚ ʟʝʨʥʦʚʳʭ 

ʢʫʣʴʪʫʨ ʥʘ ʦʩʥʦʚʝ ʜʦʩʪʠʞʝʥʠʡ ʙʠʦʪʝʭʥʦʣʦʛʠʠ, ʛʝʥʝʪʠʢʠ, ʬʠʟʠʦʣʦʛʠʠ, ʙʠʦʭʠʤʠʠ ʨʘʩʪʝʥʠʡ 

ʜʣʷ ʫʩʪʦʡʯʠʚʦʛʦ ʠʭ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʨʘʟʣʠʯʥʳʭ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʟʦʥʘʭ 

ʂʘʟʘʭʩʪʘʥʘè ʥʘ 2021-2023 ʛʦʜʳ.  
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ɹʦʜʨʘʷ ʄ.ʖ., ʪʝʭʥʠʢʘ סʳʣʳʤʜʘʨʳʥʳש ʙʘʢʘʣʘʚʨʳ 

  ʤʘʛʠʩʪʨʽ שʳʣʳʤʜʘʨʳʥʳס ʳסʘʣʜʳʙʘʝʚ ɼ.ʉ., ʘʫʳʣ ʰʘʨʫʘʰʳʣʳפ 

ʄʦʨʛʫʥʦʚ ɸ.ʀ., ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ סʳʣʳʤʜʘʨʳʥʳש ʢʘʥʜʠʜʘʪʳ 

 

"ϧʘʨʘʙʘʣʳϨ ɸʐʊʉ"  ɾʐʉ, ϧʦʩʪʘʥʘʡ ʦʙʣʳʩʳ, ϧʘʨʘʙʘʣʳϨ ʘʫʜʘʥʳ, ϧʘʟʘϨʩʪʘʥ  

 

ɸשʜʘʪʧʘ. ʉʝʣʝʢʮʠʦʥʝʨʜʽש ʙʘʩʪʳ ʤʽʥʜʝʪʽ ï ᴇʥʽʤʜʽ ʩʦʨʪʪʳ ײץʨʫ, ᴇʡʪʢʝʥʽ ʙײʣ ʘʫʳʣʰʘʨʫʘ-

ʰʳʣʳץ ᴇʥʜʽʨʽʩʽʥʽש ʥʝʛʽʟʛʽ ץʦʟסʘʫʰʳ ʢװʰʽ ʞᴅʥʝ ʥʝʛʽʟʛʽ ײץʨʘʣʳ ʙʦʣʳʧ ʪʘʙʳʣʘʪʳʥ ʩʦʨʪ. ɸʣʘʡʜʘ, 

ʞʳʣʜʘʨ ʢʣʠʤʘʪʪʳש ᴅʨʪװʨʣʽ ᴇʟʛʝʨʽʩʪʝʨʽ ʪʫʨʘʣʳ ʭʘʙʘʨʣʘʤʘ ʩʽʟʜʽ ᴇʥʽʤʜʽʣʽʢ ᴅʣʝʫʝʪʽʥ סʘʥʘ ʝʤʝʩ, 

ʩʦʥʳʤʝʥ ץʘʪʘʨ ʩʦʨʪʪʘʨʜʳש ʙʝʡʽʤʜʝʣʫ ᴅʣʝʫʝʪʽʥ ʘʨʪʪʳʨʫ ץʘʞʝʪʪʽʣʽʛʽ ʪʫʨʘʣʳ ʦʡʣʘʫסʘ ʤᴅʞʙװʨ ʝʪʝʜʽ. 

ʆʣ װʰʽʥ ץʘʟʽʨ ʩʦʨʪʪʳש ʪײʨʘץʪʳʣʳסʳ ʤʝʥ ʠʢʝʤʜʽʣʽʛʽ ʪʫʨʘʣʳ ʙʽʣʽʤʽשʽʟ ʙʦʣʫʳ ʢʝʨʝʢ. ɹײʣ ʢװʨʜʝʣʽ 

ʤᴅʩʝʣʝʜʝ ʞʘʟʜʳץ ʙʠʜʘʡʜʳ ʞʘץʩʘʨʪʫ ʞᴇʥʽʥʜʝʛʽ פʘʟʘץʩʪʘʥ-ʉʽʙʽʨ ʞʝʣʽʩʽ ʘʷʩʳʥʜʘסʳ ʳʥʪʳʤʘץʪʘʩʪʳץ 

ʙʘסʜʘʨʣʘʤʘʩʳ ᴇʪʝ ײץʥʜʳ ʙʦʣʳʧ ʰʳץʪʳ, ᴇʡʪʢʝʥʽ ʦʣ ᴅʨʪװʨʣʽ ᴇשʽʨʣʝʨʜʝʛʽ ʩʦʨʪʪʳש ᴅʣʝʫʝʪʽʥ ʙʘסʘʣʘʫסʘ 

ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

ɹײʣ ʞײʤʳʩʪʘ פʘʟʘץʩʪʘʥ-ʉʽʙʽʨ ʧʠʪʦʤʥʠʛʽʥʽ2021-2022 ש ʞʞ. ʪʦסʳʟ ʛʝʦʛʨʘʬʠʷʣʳץ ʩʳʥʘץ 

ʥװʢʪʝʩʽʥʜʝ ʞʘʟʜʳץ ʞײʤʩʘץ ʙʠʜʘʡʜʳש ʧʝʨʩʧʝʢʪʠʚʘʣʳ ʞʝʣʽʣʝʨʽʥʽש ʦʥ ʙʽʨ װʣʛʽʩʽʥ ʟʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ 

 ʧʝʥ ʠʢʝʤʜʽʣʽʢ S.A. Eberhart ʞᴅʥʝ W.A. Russel ᴅʜʽʩʪʝʤʝʩʽ ץʪʳʣʳץʨʘײʪ ץʘʥ. ʕʢʦʣʦʛʠʷʣʳסʩʳʥʳʣײ

ʙʦʡʳʥʰʘ ʜʠʩʧʝʨʩʠʷ ʞᴅʥʝ ʩʳʟʳץʪʳץ ʨʝʛʨʝʩʩʠʷ ʢʦʵʬʬʠʮʠʝʥʪʪʝʨʽʥ ʝʩʝʧʪʝʫʤʝʥ, ʩʦʥʜʘʡ-ʘץ A. A. 

rossielle ʞᴅʥʝ J. Hemblin ᴅʜʽʩʪʝʤʝʩʽ ʙʦʡʳʥʰʘ ʝʩʝʧʪʝʣʜʽ, ʤײʥʜʘ ʦʨʪʘʰʘ ᴇʥʽʤʜʽʣʽʢ ʪʫʨʘʣʳ ʤᴅʣʽʤʝʪʪʝʨ 

ʥʝʛʽʟʽʥʜʝ ʩʦʨʪʪʳש ʢʦʤʧʝʥʩʘʪʦʨʣʳץ ץʘʙʽʣʝʪʽ ʞᴅʥʝ ʦʥʳש ʩʪʨʝʩʩʢʝ ʪᴇʟʽʤʜʽʣʽʛʽ ʝʩʝʧʪʝʣʜʽ. ɿʝʨʪʪʝʫ 

ʙʘʨʳʩʳʥʜʘ ʪײʨʘץʪʳʣʳץ ʧʝʥ ʠʢʝʤʜʽʣʽʢʪʽש ʞʦסʘʨʳ ʜʝשʛʝʡʽ ʙʘʨ ʩʳʟʳץʪʘʨ, ʙʝʡʽʤʜʝʣʫ ʤʝʥ 

ʢʦʤʧʝʥʩʘʪʦʨʣʳץ ץʘʙʽʣʝʪʪʽש ʞʦסʘʨʳ ʢᴇʨʩʝʪʢʽʰʪʝʨʽ ʙʘʨ תʣʛʽ, ʩʦʥʜʘʡ-ʘץ ץʦʣʜʘʥʳʣʘʪʳʥ ᴅʜʽʩʪʝʨʜʽש 

ʪʠʽʤʜʽʣʽʛʽ ʪʫʨʘʣʳ ץʦʨʳʪʳʥʜʳ ʞʘʩʘʣʜʳ. 

ʊʽʨʝʢ ʩᴇʟʜʝʨ: ʞײʤʩʘץ ʙʠʜʘʡ, ʩʦʨʪ, ʵʢʦʣʦʛʠʷʣʳץ ʠʢʝʤʜʽʣʽʢ, ʪײʨʘץʪʳʣʳץ. 
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Annotation. The main task of the breeder is to create a productive variety, since it is the variety 

that is the main driving force and the main tool of agricultural production. However, over the years, 

various climate changes make us think about the need to increase not only the yield potential but also the 

adaptive potential of varieties. To do this, it is necessary to have knowledge about the stability and 

plasticity of the variety right now. In this difficult issue, the cooperation program within the framework of 

the Kazakh-Siberian Network for the improvement of spring wheat turned out to be incredibly valuable as 

it allows us to assess the potential of the variety in different regions. 

This paper presents the results of the study of eleven samples of promising lines of spring soft 

wheat of the Kazakh-Siberian nursery for 2021-2022 in nine geographical locations of the test. Ecological 

stability and plasticity were calculated by the method of S.A.Eberhart and W.A.Russel with the 

calculation of coefficients of variance and linear regression, as well as by the method of A.A. Rossielle 

and J. Hemblin, where the compensatory ability of the variety and its resistance to stress were calculated 

based on data on average yield. In the course of the study, lines with a high level of stability and 

plasticity, a sample with high indicators of adaptability and compensatory ability were identified, as well 

as conclusions were drawn about the effectiveness of the methods used. 

Keywords: soft wheat, variety, ecological plasticity, stability. 
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ʛʝʥʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ʨʘʩʪʝʥʠʡ ʠʤʝʥʠ ʅ.ʀ. ɺʘʚʠʣʦʚʘ ʈɸʅè, ʛ.ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʈʦʩʩʠʷ  
3ʊʆʆ çɸʢʪʶʙʠʥʩʢʘʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʘʷ ʦʧʳʪʥʘʷ ʩʪʘʥʮʠʷè, ʛ.ɸʢʪʦʙʝ. ʂʘʟʘʭʩʪʘʥ 

 

ɸʥʥʦʪʘʮʠʷ. ɸʢʪʶʙʠʥʩʢʘʷ ʦʙʣʘʩʪʴ ʥʘʭʦʜʠʪʩʷ ʚ ʟʦʥʝ ʨʠʩʢʦʚʘʥʥʦʛʦ ʟʝʤʣʝʜʝʣʠʷ, ʛʜʝ ʟʘʩʫʭʘ 

ʚʦʟʤʦʞʥʘ ʢʘʞʜʳʝ 2-3 ʛʦʜʘ. ɼʝʬʠʮʠʪ ʚʣʘʛʠ ʚ ʧʦʯʚʝ, ʚʳʩʦʢʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʦʪʩʫʪʩʪʚʠʝ 

ʘʪʤʦʩʬʝʨʥʳʭ (ʧʦʜʜʝʨʞʠʚʘʶʱʠʭ) ʦʩʘʜʢʦʚ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʫʨʦʞʘʡʥʦʩʪʠ ʧʰʝʥʠʮʳ. ʇʦʵʪʦʤʫ ʜʣʷ 

ʨʝʛʠʦʥʘ ʥʝʦʙʭʦʜʠʤʳ ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʳʝ ʚʳʩʦʢʦʫʨʦʞʘʡʥʳʝ ʩʦʨʪʘ ʷʨʦʚʦʡ ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ. ɼʣʷ 

ʚʳʜʝʣʝʥʠʷ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʳʭ ʦʙʨʘʟʮʦʚ ʷʨʦʚʦʡ ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ ʧʨʠʤʝʥʷʝʪʩʷ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʤʝʪʦʜ ʧʦʣʝʚʦʡ ʦʮʝʥʢʠ ï ʵʪʦ ʦʧʨʝʜʝʣʝʥʠʝ ʚʦʜʦʫʜʝʨʞʠʚʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ 

ʣʠʩʪʴʝʚ. ʇʦʢʘʟʘʪʝʣʝʤ ʚʦʜʦʫʜʝʨʞʠʚʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʧʨʦʮʝʥʪ ʦʩʪʘʚʰʝʡʩʷ ʚʦʜʳ ʚ 

ʚʳʩʫʰʝʥʥʳʭ ʣʠʩʪʴʷʭ ʦʪ ʠʭ ʩʳʨʦʡ ʤʘʩʩʳ. ɺ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʦʚ ʠʟʫʯʝʥʠʷ ʚʟʷʪʳ 175 ʦʙʨʘʟʮʦʚ ʷʨʦʚʦʡ 

ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ, ʠʟ ʥʠʭ 156 ï ʠʟ ʢʦʣʣʝʢʮʠʠ ɺʀʈ ʠʤ. ʅ.ʀ ɺʘʚʠʣʦʚʘ (ʈʌ, ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ) ʠ 19 

- ʩʦʨʪʘ ʩʝʣʝʢʮʠʠ ɸʉʍʆʉ. ɺ ʩʪʘʪʴʝ ʧʦʢʘʟʘʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʟʫʯʝʥʠʷ ʩʦʨʪʦʚ ʷʨʦʚʦʡ ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ 

ʨʘʟʣʠʯʥʦʛʦ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʧʦ ʚʦʜʦʫʜʝʨʞʠʚʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʣʠʩʪʴʝʚ. 

ʇʦʣʝʚʳʝ ʠ ʣʘʙʦʨʘʪʦʨʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʙʘʟʝ ʊʆʆ çɸʉʍʆʉè, ʚ ʦʪʜʝʣʝ 

ʬʠʟʠʦʣʦʛʠʠ ɺʀʈ ʠʤʝʥʠ ʅ.ʀ. ɺʘʚʠʣʦʚʘ ʩʦʛʣʘʩʥʦ ʧʨʠʥʷʪʳʤ ʤʝʪʦʜʠʢʘʤ. ɻʦʜʳ ʠʟʫʯʝʥʠʷ ʦʙʨʘʟʮʦʚ 

(2018-2019) ʦʪʣʠʯʘʣʠʩʴ ʧʦ ʤʝʪʝʦʫʩʣʦʚʠʷʤ. ɹʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʨʝʜʥʠʡ ʧʦʢʘʟʘʪʝʣʴ 

ʚʦʜʦʫʜʝʨʞʠʚʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʣʠʩʪʴʝʚ ʩʦʩʪʘʚʠʣ 43,2%. ɹʦʣʝʝ ʚʳʩʦʢʘʷ ʚʦʜʦʫʜʝʨʞʠʚʘʶʱʘʷ 

ʩʧʦʩʦʙʥʦʩʪʴ (ʦʪ 50% ʜʦ 54%) ʟʘ 2018-2019 ʛʦʜʘ   ʦʪʤʝʯʝʥʘ ʫ 5 ʦʙʨʘʟʮʦʚ ʠʟ ʂʠʪʘʷ, ɸʚʩʪʨʘʣʠʠ, 

ʄʝʢʩʠʢʠ, ʈʦʩʩʠʠ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʟʘʩʫʭʘ, ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʦʩʪʴ, ʚʦʜʦʫʜʝʨʞʠʚʘʶʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ, 

ʛʠʜʨʦʪʝʨʤʠʯʝʩʢʠʡ ʢʦʵʬʬʠʮʝʥʪ 

 

ɺʚʝʜʝʥʠʝ. ɹʣʘʛʦʜʘʨʷ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ ʂʘʟʘʭʩʪʘʥ ʧʦʣʫʯʘʝʪ ʟʝʨʥʦ 

ʧʰʝʥʠʮʳ ʩ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʙʝʣʢʘ ʠ ʩʠʣʴʥʦʡ ʢʣʝʡʢʦʚʠʥʦʡ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ 

ʢʦʥʢʫʨʠʨʦʚʘʪʴ ʩ ʟʝʨʥʦʤ ʵʪʦʡ ʢʫʣʴʪʫʨʳ, ʧʨʦʠʟʚʦʜʠʤʦʡ ʚ ʉʐɸ, ʂʘʥʘʜʝ ʠ ɸʚʩʪʨʘʣʠʠ. ʊʘʢ, 

ʢʘʟʘʭʩʪʘʥʩʢʘʷ ʧʰʝʥʠʮʘ ʵʢʩʧʦʨʪʠʨʫʝʪʩʷ ʚ ʩʣʝʜʫʶʱʠʝ ʩʪʨʘʥʳ: ʈʦʩʩʠʷ, ɹʝʣʘʨʫʩʴ, ʋʢʨʘʠʥʘ, 

ɸʟʝʨʙʘʡʜʞʘʥ, ʋʟʙʝʢʠʩʪʘʥ, ʂʳʨʛʳʟʩʪʘʥ, ʊʘʜʞʠʢʠʩʪʘʥ, ʊʫʨʢʤʝʥʠʩʪʘʥ, ɻʨʫʟʠʷ, 

ɸʬʛʘʥʠʩʪʘʥ, ʀʨʘʥ, ɻʝʨʤʘʥʠʷ ʠ ɻʨʝʮʠʷ. ɼʘʣʴʥʝʡʰʠʝ ʧʦʚʳʰʝʥʠʝ ʦʙʲʝʤʘ ʟʘʛʦʪʦʚʦʢ 

ʧʰʝʥʠʮʳ ï ʤʦʱʥʳʡ ʨʝʟʝʨʚ ʩʪʘʙʠʣʠʟʘʮʠʠ ʵʢʦʥʦʤʠʢʠ ʩʪʨʘʥʳ. ʆʜʥʠʤ ʠʟ ʛʣʘʚʥʳʭ ʬʘʢʪʦʨʦʚ 

ʨʝʰʝʥʠʷ ʵʪʦʡ ʧʨʦʙʣʝʤʳ ï ʩʦʟʜʘʥʠʝ ʫʨʦʞʘʡʥʳʭ, ʩ ʚʳʩʦʢʠʤ ʢʘʯʝʩʪʚʦʤ ʧʨʦʜʫʢʮʠʠ, ʘ ʪʘʢʞʝ 

ʫʩʪʦʡʯʠʚʳʭ ʢ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʫʩʣʦʚʠʷʤ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʩʦʨʪʦʚ ʵʪʦʡ ʢʫʣʴʪʫʨʳ [1]. 

ʆʜʥʠʤ ʠʟ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʡ ʜʣʷ ʚʦʟʜʝʣʳʚʘʥʠʷ ʢʫʣʴʪʫʨ ʷʚʣʷʝʪʩʷ ʟʘʩʫʭʘ, 

ʩʧʦʩʦʙʥʘʷ ʧʨʠʚʝʩʪʠ ʢ ʦʛʨʦʤʥʳʤ ʧʦʪʝʨʷʤ ʫʨʦʞʘʷ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʘʢʪʫʘʣʴʥʳʤ 

ʚʦʧʨʦʩʦʤ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʫʩʪʦʡʯʠʚʦʩʪʠ ʨʘʩʪʝʥʠʡ ʢ ʟʘʩʫʭʝ ʚ ʫʩʣʦʚʠʷʭ ʵʢʩʪʨʝʤʘʣʴʥʳʭ 

ʢʦʣʝʙʘʥʠʡ ʢʣʠʤʘʪʘ [2-7]. 

ʈʘʩʪʝʥʠʷ, ʟʘ ʩʯʝʪ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ, ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ, ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʠ ʜʨ. 
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ʩʧʦʩʦʙʦʚ ʘʜʘʧʪʘʮʠʠ ʫʩʪʦʡʯʠʚʳ ʢ  ʘʙʠʦʪʠʯʝʩʢʠʤ ʩʪʨʝʩʩʘʤ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʟʘʩʫʭʝ [8-11]. 

ʋʩʪʦʡʯʠʚʦʩʪʴ ʨʘʩʪʝʥʠʡ ʢ ʙʠʦʪʠʯʝʩʢʠʤ ʩʪʨʝʩʩʘʤ ʚ ʦʩʥʦʚʥʦʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʤʦʥʦʛʝʥʥʳʤʠ 

ʧʨʠʟʥʘʢʘʤʠ,  ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʘʙʠʦʪʠʯʝʩʢʠʤ ï ʤʫʣʴʪʠʛʝʥʥʘ [12-13]. 

ʇʦ ʤʥʝʥʠʶ ʥʝʢʦʪʦʨʳʭ ʫʯʝʥʳʭ, ʫʩʪʦʡʯʠʚʦʩʪʴ ʨʘʩʪʝʥʠʡ ʢ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ 

ʬʘʢʪʦʨʘʤ ʩʨʝʜʳ ʦʧʨʝʜʝʣʷʝʪʩʷ ʨʷʜʦʤ ʪʨʘʥʩʢʨʠʧʮʠʦʥʥʳʭ ʬʘʢʪʦʨʦʚ, ʯʘʩʪʴ ʠʟ ʢʦʪʦʨʳʭ 

ʢʦʥʪʨʦʣʠʨʫʝʪ ʨʝʘʢʮʠʠ ʥʘ ʘʙʠʦʪʠʯʝʩʢʠʝ ʠ ʙʠʦʪʠʯʝʩʢʠʝ ʩʪʨʝʩʩʳ, ʯʪʦ ʫʩʣʦʞʥʷʝʪ ʧʨʦʮʝʩʩ 

ʚʳʷʚʣʝʥʠʷ ʘʜʘʧʪʘʮʠʠ ʢ ʟʘʩʫʭʝ [14]. 

ʇʨʷʤʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʦʩʪʠ ʷʚʣʷʝʪʩʷ ʫʨʦʞʘʡ [15-17], ʥʦ 

ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʦʩʪʴ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʧʦ ʢʦʩʚʝʥʥʳʤ ʤʦʨʬʦ-ʘʥʘʪʦʤʠʯʝʩʢʠʤ, 

ʬʝʥʦʪʠʧʠʯʝʩʢʠʤ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ ʨʘʩʪʝʥʠʡ ʥʘ ʨʘʟʥʳʭ ʩʪʘʜʠʷʭ ʨʘʟʚʠʪʠʷ 

[18-21]. ʆʜʠʥ ʠʟ ʧʦʢʘʟʘʪʝʣʝʡ ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʦʩʪʠ ï ʵʪʦ ʚʦʜʦʫʜʝʨʞʠʚʘʶʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ 

ʣʠʩʪʴʝʚ, ʪ.ʝ. ʩʧʦʩʦʙʥʦʩʪʴ ʨʘʩʪʝʥʠʷ ʧʨʦʪʠʚʦʩʪʦʷʪʴ ʦʙʝʟʚʦʞʠʚʘʥʠʶ. ʏʝʤ ʤʝʜʣʝʥʥʝʝ 

ʨʘʩʭʦʜʫʝʪʩʷ ʚʦʜʘ ʚ ʢʣʝʪʢʝ, ʪʝʤ ʚʳʰʝ ʚʦʜʦʫʜʝʨʞʠʚʘʶʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʠ ʨʘʩʪʝʥʠʝ 

ʩʧʦʩʦʙʥʦ ʧʨʦʪʠʚʦʩʪʦʷʪʴ ʦʙʝʟʚʦʞʠʚʘʥʠʶ.  

ɺʦʜʦʫʜʝʨʞʠʚʘʶʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʠʥʪʝʛʨʘʣʴʥʳʭ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚʦʜʥʦʛʦ ʨʝʞʠʤʘ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʨʘʩʪʝʥʠʡ. 

ɺʢʣʶʯʝʥʠʝ ʚʦʜʦʫʜʝʨʞʠʚʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʚ ʢʦʤʧʣʝʢʩ ʢʨʠʪʝʨʠʝʚ ʜʣʷ ʜʠʘʛʥʦʩʪʠʢʠ 

ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʦʩʪʠ ʜʦʣʞʥʦ ʙʳʪʴ ʦʙʷʟʘʪʝʣʴʥʳʤ, ʪʘʢ ʢʘʢ ʦʥʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʦʜʠʥ ʠʟ 

ʦʩʥʦʚʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʵʪʦʛʦ ʩʣʦʞʥʦʛʦ ʩʚʦʡʩʪʚʘ, ʘ ʠʤʝʥʥʦ, ʩʧʦʩʦʙʥʦʩʪʴ ʧʨʦʪʠʚʦʩʪʦʷʪʴ 

ʦʙʝʟʚʦʞʠʚʘʥʠʶ. ʈʘʩʪʝʥʠʷ, ʦʙʣʘʜʘʶʱʠʝ ʧʦʚʳʰʝʥʥʦʡ ʚʦʜʦʫʜʝʨʞʠʚʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʴʶ, 

ʚʳʩʦʢʦʡ ʪʝʧʣʦʫʩʪʦʡʯʠʚʦʩʪʴʶ ʪʢʘʥʝʡ ʣʠʩʪʘ, ʩʪʝʧʝʥʴʶ ʫʧʦʨʷʜʦʯʝʥʥʦʩʪʠ ʩʪʨʫʢʪʫʨʳ 

ʚʥʫʪʨʠʢʣʝʪʦʯʥʦʡ ʚʦʜʳ, ʘʢʪʠʚʥʦʡ ʨʝʛʫʣʷʮʠʝʡ ʪʝʤʧʝʨʘʪʫʨʳ ʣʠʩʪʘ, ʦʢʘʟʳʚʘʶʪʩʷ ʙʦʣʝʝ 

ʫʩʪʦʡʯʠʚʳʤʠ ʢ ʥʝʜʦʩʪʘʪʢʫ ʚʣʘʛʠ [22]. ʇʦʢʘʟʘʪʝʣʝʤ ʚʦʜʦʫʜʝʨʞʠʚʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ 

ʷʚʣʷʝʪʩʷ ʧʨʦʮʝʥʪ ʦʩʪʘʚʰʝʡʩʷ ʚʦʜʳ ʚ ʣʠʩʪʴʷʭ ʦʪ ʠʭ ʩʳʨʦʡ ʤʘʩʩʳ, ʢʦʪʦʨʳʡ ʤʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʘʢ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʤʝʪʦʜ ʧʦʣʝʚʦʡ ʦʮʝʥʢʠ ʜʣʷ ʚʳʜʝʣʝʥʠʷ ʧʝʨʩʧʝʢʪʠʚʥʳʭ 

ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʳʭ ʦʙʨʘʟʮʦʚ ʷʨʦʚʦʡ ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ [23].  

ʅʘ ɸʢʪʶʙʠʥʩʢʦʡ ʦʧʳʪʥʦʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʝ ʩʪʘʥʮʠʠ (ɸʉʍʆʉ) 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦʣʥʦʤʘʩʰʪʘʙʥʳʡ ʩʝʣʝʢʮʠʦʥʥʳʡ ʧʨʦʮʝʩʩ ʧʦ ʩʦʟʜʘʥʠʶ ʦʪʝʯʝʩʪʚʝʥʥʳʭ 

ʩʦʨʪʦʚ ʷʨʦʚʦʡ ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ, ʘʜʘʧʪʠʨʦʚʘʥʥʳʭ ʢ ʞʸʩʪʢʠʤ ʫʩʣʦʚʠʷʤ ʩʫʭʦʩʪʝʧʥʳʭ ʟʦʥ 

ʂʘʟʘʭʩʪʘʥʘ. ɺ ʭʦʜʝ ʩʦʟʜʘʥʠʷ ʥʦʚʳʭ ʩʦʨʪʦʚ ʧʰʝʥʠʮʳ ʠʩʧʦʣʴʟʫʶʪʩʷ: ʧʨʝʜʩʝʣʝʢʮʠʦʥʥʦʝ 

ʠʟʫʯʝʥʠʝ ʨʘʟʥʦʦʙʨʘʟʠʷ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʠ ʤʠʨʦʚʦʛʦ ʛʝʥʦʬʦʥʜʦʚ ʢʫʣʴʪʫʨʳ, ʚʥʫʪʨʠ- ʠ 

ʤʝʞʚʠʜʦʚʘʷ ʛʠʙʨʠʜʠʟʘʮʠʷ, ʠʥʜʫʮʠʨʦʚʘʥʥʳʡ ʭʠʤʠʯʝʩʢʠʡ ʤʫʪʘʛʝʥʝʟ, ʰʠʨʦʢʦʝ 

ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʠʩʧʳʪʘʥʠʝ ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʦʪʙʦʨ. ʅʦʚʳʝ 

ʩʦʨʪʘ, ʘʜʘʧʪʠʨʦʚʘʥʥʳʝ ʢ ʫʩʣʦʚʠʷʤ ɿʘʧʘʜʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ, ʜʦʣʞʥʳ ʦʙʣʘʜʘʪʴ 

ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʦʩʪʴʶ, ʫʩʢʦʨʝʥʥʳʤ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʥʘʜʟʝʤʥʦʡ ʤʘʩʩʳ ʠ ʟʝʨʥʘ, ʭʦʨʦʰʦ 

ʨʘʟʚʠʪʦʡ ʧʝʨʚʠʯʥʦʡ ʠ ʚʪʦʨʠʯʥʦʡ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʦʡ, ʠʤʝʪʴ ʩʪʘʙʠʣʴʥʫʶ ʫʨʦʞʘʡʥʦʩʪʴ ʧʦ 

ʛʦʜʘʤ, ʦʙʣʘʜʘʪʴ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʦʩʥʦʚʥʳʤ ʙʦʣʝʟʥʷʤ ʠ ʚʨʝʜʠʪʝʣʷʤ, ʬʦʨʤʠʨʦʚʘʪʴ ʟʝʨʥʦ ʩ 

ʦʪʣʠʯʥʳʤʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʢʘʯʝʩʪʚʘʤʠ ʤʫʢʠ ʠ ʭʣʝʙʘ [24]. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʦʧʨʝʜʝʣʝʥʠʝ ʚʦʜʦʫʜʝʨʞʠʚʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʣʠʩʪʴʝʚ 

ʦʙʨʘʟʮʦʚ ʷʨʦʚʦʡ ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ ʨʘʟʣʠʯʥʦʛʦ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʚ ʫʩʣʦʚʠʷʭ 

ɸʢʪʶʙʠʥʩʢʦʡ ʦʙʣʘʩʪʠ.  

ʄaʪeʨʠaʣ ʠ ʤeʪoʜʳ ʠccʣeʜoʚaʥʠʷ. ʇʦʣʝʚʳʝ ʫʯʘʩʪʢʠ ʊʆʆ çɸʢʪʶʙʠʥʩʢʘʷ ʉʍʆʉè, 

ʛʜʝ ʧʨʦʚʦʜʠʣʠʩʴ ʧʦʣʝʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʨʘʩʧʦʣʦʞʝʥʳ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɸʢʪʶʙʠʥʩʢʦʡ 

ʛʦʨʦʜʩʢʦʡ ʘʛʣʦʤʝʨʘʮʠʠ ʚ ʫʤʝʨʝʥʥʦ ʟʘʩʫʰʣʠʚʦʡ ʟʦʥʝ. ʆʜʥʘ ʠʟ ʧʨʠʯʠʥ ʥʠʟʢʦʡ 

ʫʨʦʞʘʡʥʦʩʪʠ ʷʨʦʚʦʡ ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ ʚ ʫʩʣʦʚʠʷʭ ɸʢʪʶʙʠʥʩʢʦʡ ʦʙʣʘʩʪʠ ï ʜʝʬʠʮʠʪ ʚʣʘʛʠ 

ʚ ʧʦʯʚʝ, ʧʦʚʳʰʝʥʥʳʝ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʥʠʟʢʘʷ ʚʣʘʞʥʦʩʪʴ ʚʦʟʜʫʭʘ.  

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʩʣʫʞʠʣʠ 175 ʦʙʨʘʟʮʦʚ ʷʨʦʚʦʡ ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ, ʠʟ ʥʠʭ 

156 ï ʠʟ ʢʦʣʣʝʢʮʠʠ ɺʀʈ ʠ 19 - ʩʦʨʪʘ ʩʝʣʝʢʮʠʠ ɸʉʍʆʉ. ɺʳʙʦʨʢʘ ʩʦʜʝʨʞʠʪ ʩʦʨʪʘ ʠʟ 

ʢʦʥʪʨʘʩʪʥʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʨʝʛʠʦʥʦʚ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʦʙʨʘʟʮʳ ʠʟ 36 ʩʪʨʘʥ, ʥʘʠʙʦʣʝʝ 

ʢʨʫʧʥʳʝ ʛʨʫʧʧʳ ʠʟ ʈʦʩʩʠʠ (44 ʦʙʨʘʟʮʘ), ʂʘʟʘʭʩʪʘʥʘ (29), ʇʘʢʠʩʪʘʥʘ (11), ʐʚʝʮʠʠ (10). ʀʟ 

ʢʦʣʣʝʢʮʠʠ ɺʀʈ ʧʦʜʦʙʨʘʥʳ ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʳʝ ʦʙʨʘʟʮʳ, ʚʳʜʝʣʝʥʥʳʝ ʧʦ ʜʘʥʥʦʤʫ ʧʨʠʟʥʘʢʫ 

ʚ ʫʩʣʦʚʠʷʭ ʇʨʠʘʨʘʣʴʩʢʦʡ ʆʉɻʈʈ ʠʤ. ʅ.ʀ. ɺʘʚʠʣʦʚʘ (ʧ. ʐʘʣʢʘʨ ɸʢʪʶʙʠʥʩʢʦʡ ʦʙʣ. ʈʂ), 
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ʂʘʟʘʭʩʢʦʛʦ ʦʧʦʨʥʦʛʦ ʧʫʥʢʪʘ ɺʅʀʀʈ (ɸʣʤʘ-ɸʪʳ, ʈʂ), ʂʠʥʝʣʴʩʢʦʛʦ ʦʧʦʨʥʦʛʦ ʧʫʥʢʪʘ 

ɺʅʀʀʈ (ʉʘʤʘʨʩʢʘʷ ʦʙʣ. ʈʌ), ʉʨʝʜʥʝʘʟʠʘʪʩʢʦʛʦ ʬʠʣʠʘʣʘ ɺʅʀʀʈ (ʊʘʰʢʝʥʪʩʢʘʷ ʦʙʣ. ʈʋʟ), 

ɽʢʘʪʝʨʠʥʠʥʩʢʦʡ ʆʉ ï ʬʠʣʠʘʣʘ ɺʅʀʀʈ (ʈʌ), ICARDA (ʉʠʨʠʷ) ʠ ʜʨ. ʊʘʢʞʝ ʙʳʣʠ 

ʚʢʣʶʯʝʥʳ ʩʦʚʨʝʤʝʥʥʳʝ ʩʦʨʪʘ ʛʦʩʨʝʝʩʪʨʘ ʩʝʣʝʢʮʠʦʥʥʳʭ ʜʦʩʪʠʞʝʥʠʡ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ, ʚ ʦʧʠʩʘʥʠʝ ʢʦʪʦʨʳʭ ʙʳʣʦ ʟʘʧʠʩʘʥʦ çʟʘʩʫʭʦʫʩʪʦʡʯʠʚè. ʉʪʘʥʜʘʨʪʦʤ ʩʣʫʞʠʣ 

ʨʘʡʦʥʠʨʦʚʘʥʥʳʡ ʩʦʨʪ - ɸʢʪʦʙʝ 39 (ʢ-64392).  
 

ʊʘʙʣʠʮʘ 1 ï ɻʝʦʛʨʘʬʠʯʝʩʢʦʝ ʧʨʦʠʩʭʦʞʜʝʥʠʝ ʠʟʫʯʝʥʥʳʭ ʦʙʨʘʟʮʦʚ ʷʨʦʚʦʡ ʤʷʛʢʦʡ 

ʧʰʝʥʠʮʳ 

 

 

ʈʝʛʠʦʥ 

ʂʦʣʠʯʝʩʪʚʦ 

ʦʙʨʘʟʮʦʚ 

ʢʦʣʣʝʢʮʠʦʥʥʳʝ ʦʙʨʘʟʮʳ, ʠʟ ʥʠʭ:  

ʤʝʩʪʥʳʝ ʩʦʨʪʘ ʩʝʣʝʢʮʠʦʥʥʳʝ 

ʩʦʨʪ 

ʩʝʣʝʢʮʠʦʥʥʳʝ 

ʣʠʥʠʷ 

ɸʚʩʪʨʘʣʠʷ  6 -  6  - 

ɸʬʨʠʢʘ  8 4  4 -  

ɺʦʩʪʦʯʥʘʷ ɸʟʠʷ  2 2  - -  

ɽʚʨʦʧʘ (ʙʝʟ ʈʦʩʩʠʠ)  18  - 18 -  

ʈʦʩʩʠʷ  44 5 34  5 

ʂʘʟʘʭʩʪʘʥ  29 1 28   - 

ʄʘʣʘʷ ɸʟʠʷ ʠ ɹʣʠʞʥʠʡ 

ɺʦʩʪʦʢ 

9  8   1 

ʉʝʚʝʨʥʘʷ ɸʤʝʨʠʢʘ 6  - 6 -  

ʎʝʥʪʨʘʣʴʥʘʷ ɸʟʠʷ 41 39  2  - 

ʖʞʥʘʷ ɸʤʝʨʠʢʘ 9 2 5  2 

ʎʝʥʪʨʘʣʴʥʘʷ ɸʤʝʨʠʢʘ 3  -  - 3 

ɺʩʝʛʦ  175 61 93 21 

 

ʀʟʫʯʝʥʠʝ ʦʙʨʘʟʮʦʚ ʧʰʝʥʠʮʳ ʧʨʦʚʦʜʠʣʦʩʴ ʚ ʙʦʛʘʨʥʳʭ ʫʩʣʦʚʠʷʭ. ʇʦʩʝʚ ʧʨʦʚʦʜʠʣʩʷ 

ʚ ʦʧʪʠʤʘʣʴʥʳʝ ʩʨʦʢʠ ʨʫʯʥʦʡ ʩʝʷʣʢʦʡ ʉʈ-1ʄ. ʈʘʩʧʦʣʦʞʝʥʠʝ ʩʪʘʥʜʘʨʪʥʦʛʦ ʩʦʨʪʘ ʤʷʛʢʦʡ 

ʧʰʝʥʠʮʳ ɸʢʪʦʙʝ 39 ʯʝʨʝʟ 19 ʥʦʤʝʨʦʚ. ɸʛʨʦʪʝʭʥʠʢʘ ʥʘ ʩʝʣʝʢʮʠʦʥʥʳʭ ʧʦʩʝʚʘʭ ʷʨʦʚʦʡ 

ʧʰʝʥʠʮʳ ï ʧʨʠʥʷʪʘʷ ʜʣʷ ʩʫʭʦʩʪʝʧʥʦʡ ʟʦʥʳ ɸʢʪʶʙʠʥʩʢʦʡ ʦʙʣʘʩʪʠ. ʇʨʝʜʰʝʩʪʚʝʥʥʠʢ ï 

ʯʠʩʪʳʡ ʧʘʨ, ʦʙʨʘʙʦʪʘʥʥʳʡ ʧʦ ʪʝʭʥʦʣʦʛʠʠ ɸʢʪʶʙʠʥʩʢʦʡ ʉʍʆʉ. ɺʝʩʥʦʡ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ 

ʟʘʢʨʳʪʠʝ ʚʣʘʛʠ ʙʦʨʦʥʘʤʠ çʟʠʛ-ʟʘʛè ʚ 2 ʩʣʝʜʘ, ʧʝʨʝʜ ʧʦʩʝʚʦʤ ï ʧʨʝʜʧʦʩʝʚʥʘʷ ʢʫʣʴʪʠʚʘʮʠʷ 

ʥʘ ʛʣʫʙʠʥʫ 8-10 ʩʤ ʘʛʨʝʛʘʪʘʤʠ ʄʊɿ-1221+ʆʇʊ-3-5. ɺ ʪʝʯʝʥʠʝ ʚʝʛʝʪʘʮʠʠ ʧʨʦʚʦʜʠʣʠʩʴ 

ʩʣʝʜʫʶʱʠʝ ʥʘʙʣʶʜʝʥʠʷ ʠ ʫʯʝʪʳ: ʬʝʥʦʣʦʛʠʯʝʩʢʠʝ, 5-ʙʘʣʣʴʥʘʷ ʛʣʘʟʦʤʝʨʥʘʷ ʦʮʝʥʢʘ 

ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʦʩʪʠ, ʦʮʝʥʢʘ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʧʦʣʝʛʘʥʠʶ, ʦʩʳʧʘʥʠʶ ʠ ʧʦʥʠʢʘʥʠʶ ʢʦʣʦʩʘ 

ʧʨʠ ʧʝʨʝʩʪʦʝ, ʛʫʩʪʦʪʘ ʩʪʦʷʥʠʷ ʨʘʩʪʝʥʠʡ. ɻʨʠʙʥʳʭ ʙʦʣʝʟʥʝʡ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʥʝ 

ʥʘʙʣʶʜʘʣʦʩʴ. 

ʄʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ 2017-2018 ʩ.-ʭ. ɻʦʜʘ 

ɺʩʝʛʦ ʟʘ ʦʩʝʥʥʝ-ʟʠʤʥʠʡ ʧʝʨʠʦʜ (ʩʝʥʪʷʙʨʴ - ʬʝʚʨʘʣʴ) ʚʳʧʘʣʦ 122 ʤʤ, ʯʪʦ ʤʝʥʴʰʝ ʥʘ 

21 ʤʤ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʤʥʦʛʦʣʝʪʥʠʤʠ ʜʘʥʥʳʤʠ. ɿʘ ʤʘʨʪ-ʤʘʡ ʢʦʣʠʯʝʩʪʚʦ ʚʳʧʘʚʰʠʭ ʦʩʘʜʢʦʚ 

ʩʦʩʪʘʚʠʣʦ 89,0 ʤʤ, ʯʪʦ ʧʨʝʚʳʰʘʝʪ ʤʥʦʛʦʣʝʪʥʠʝ ʟʥʘʯʝʥʠʷ ʥʘ 16 ʤʤ. ʉʥʝʛʦʪʘʷʥʠʝ ʚ 

ʚʝʩʝʥʥʠʡ ʧʝʨʠʦʜ ʧʨʦʭʦʜʠʣʦ ʧʨʠ ʱʘʜʷʱʝʡ ʪʝʤʧʝʨʘʪʫʨʝ ʚʦʟʜʫʭʘ: ʚ ʤʘʨʪʝ -2,7é -12,50ʉ; ʚ 

ʘʧʨʝʣʝ 2,5...9,60ʉ; ʯʪʦ ʧʦʣʦʞʠʪʝʣʴʥʦ ʩʢʘʟʘʣʦʩʴ ʥʘ ʫʩʚʦʝʥʠʠ ʚʝʩʝʥʥʠʭ ʚʦʜ ʧʦʯʚʦʛʨʫʥʪʘʤʠ. 

ɿʘ ʣʝʪʥʠʝ ʤʝʩʷʮʳ ʧʦʜʜʝʨʞʠʚʘʶʱʠʭ ʦʩʘʜʢʦʚ ʚʳʧʘʣʦ ʚʩʝʛʦ 55,8 ʤʤ, ʯʪʦ ʥʘ 26 ʤʤ ʤʝʥʴʰʝ 

ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʭ ʧʦʢʘʟʘʪʝʣʝʡ. ɺ ʤʘʝ ʪʝʤʧʝʨʘʪʫʨʘ ʙʳʣʘ +16,50ʉ ʧʨʠ ʥʦʨʤʝ +14,50ʉ, ʚ 

ʠʶʥʝ ʥʘʙʣʶʜʘʣʦʩʴ ʥʝ ʪʦʣʴʢʦ ʧʦʥʠʞʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨ ʜʦ 18,40ʉ, ʥʦ ʠ ʫʤʝʥʴʰʝʥʠʝ ʦʩʘʜʢʦʚ 

ʜʦ 25 ʤʤ, ʚ ʠʶʣʝ ʧʨʠ ʧʦʚʳʰʝʥʥʦʡ ʩʨʥʝʜʥʝʤʝʩʷʯʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ +25,10ʉ ʚʳʧʘʣʦ ʚʩʝʛʦ 15 

ʤʤ ʦʩʘʜʢʦʚ, ʠʟ ʥʠʭ ï 14 ʤʤ ʚʦ ɯɯ-ʦʡ ʜʝʢʘʜʝ. ɺ ʘʚʛʫʩʪʝ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ 

ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʘ ʥʦʨʤʝ, ʥʦ ʪʘʢʞʝ ʥʘʙʣʶʜʘʣʩʷ ʜʝʬʠʮʠʪ ʚʣʘʛʠ ï ʚʳʧʘʣʦ 15,8 ʤʤ.  

ɺʝʣʠʯʠʥʘ ɻʊʂ ʟʘ ʤʘʡ-ʘʚʛʫʩʪ ʩʦʩʪʘʚʠʣʘ - 0,330 ʧʨʠ ʥʦʨʤʝ 0,481. ɺʣʘʞʥʦʩʪʴ ʚʦʟʜʫʭʘ 
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ʚ ʤʘʝ ʤʝʩʷʮʝ ʩʦʩʪʘʚʠʣʘ ï 47% (ʧʨʠ ʥʦʨʤʝ - 56%), ʚ ʠʶʥʝ ï 52% (ʥʦʨʤʘ - 54%), ʚ ʠʶʣʝ - 

46% (ʥʦʨʤʘ - 55%) ʠ ʘʚʛʫʩʪʝ - 53% (ʥʦʨʤʘ ï 54%).  

ʄʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ 2018-2019 ʩ.-ʭ. ɻʦʜʘ 

ɿʘ ʦʩʝʥʥʠʝ ʤʝʩʷʮʳ 2018 ʛʦʜʘ (ʩʝʥʪʷʙʨʴ ï ʥʦʷʙʨʴ) ʥʘ ʫʯʘʩʪʢʝ ʚʳʧʘʣʦ 71,5 ʤʤ 

ʦʩʘʜʢʦʚ ʧʨʠ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʝʡ ʥʦʨʤʝ 77 ʤʤ. ɺ ʤʘʨʪʝ 2019 ʛʦʜʘ ʚʳʧʘʣʦ ʚ ʚʠʜʝ ʩʥʝʛʘ ʠ 

ʜʦʞʜʷ 26,5 ʤʤ ʦʩʘʜʢʦʚ, ʯʪʦ ʥʘ 5,5 ʤʤ ʙʦʣʴʰʝ ʥʦʨʤʳ. ʉ ʥʘʯʘʣʦʤ ʚʝʩʝʥʥʝ-ʧʦʣʝʚʳʭ ʨʘʙʦʪ ʚ 

ʤʘʝ ʚʳʧʘʣʦ ʚʩʝʛʦ 8,2 ʤʤ ʦʩʘʜʢʦʚ, ʯʪʦ ʥʘ 20,8 ʤʤ ʤʝʥʴʰʝ ʥʦʨʤʳ, ʚʳʧʘʚʰʠʭ ʝʱʸ ʜʦ ʧʦʩʝʚʘ. 

ɺ ʠʶʥʝ ʙʳʣʦ ʟʘʬʠʢʩʠʨʦʚʘʥʦ 8 ʤʤ ʦʩʘʜʢʦʚ (-25 ʤʤ ʦʪ ʥʦʨʤʳ). ɺ ʠʶʣʝ ʚʩʝʛʦ ʚʳʧʘʣʦ 22,5 

ʤʤ (-1,8 ʤʤ ʦʪ ʥʦʨʤʳ), ʧʨʠʯʸʤ ʦʩʥʦʚʥʘʷ ʤʘʩʩʘ ʦʩʘʜʢʦʚ (17 ʤʤ) ʧʨʠʰʣʘʩʴ ʥʘ ʬʘʟʫ 

ʢʦʣʦʰʝʥʠʷ ʩʢʦʨʦʩʧʝʣʳʭ ʬʦʨʤ ʧʰʝʥʠʮʳ ʠ ʦʢʦʥʯʘʥʠʷ ʚʳʭʦʜʘ ʚ ʪʨʫʙʢʫ ʫ ʩʨʝʜʥʝʩʧʝʣʳʭ ʠ 

ʩʨʝʜʥʝʧʦʟʜʥʠʭ ʬʦʨʤ ʧʰʝʥʠʮʳ. ɺ ʘʚʛʫʩʪʝ ʦʩʘʜʢʠ ʚʳʧʘʣʠ ʚ ʦʙʲʸʤʝ 22 ʤʤ, ʢʦʛʜʘ ʫʞʝ ʫ 

ʧʦʜʘʚʣʷʶʱʝʛʦ ʙʦʣʴʰʠʥʩʪʚʘ ʩʦʨʪʠʤʝʥʪʘ ʟʘʚʝʨʰʘʣʦʩʴ ʩʦʟʨʝʚʘʥʠʝ ʟʝʨʥʘ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ 

ʩʨʝʜʥʝʧʦʟʜʥʠʭ ʬʦʨʤ. ʊʝʤʧʝʨʘʪʫʨʥʳʡ ʨʝʞʠʤ ʩ ʤʘʷ ʧʦ ʘʚʛʫʩʪ 2019 ʛʦʜʘ ʙʳʣ ʢʨʘʡʥʝ 

ʥʘʧʨʷʞʸʥʥʳʤ. ʊʘʢ, ʩʨʝʜʥʝʤʝʩʷʯʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʟʘ ʤʘʡ ʩʦʩʪʘʚʠʣʘ 17,90ʉ (+3,40ʉ ʢ ʥʦʨʤʝ); 

ʟʘ ʠʶʥʴ ï 22,30ʉ (+2,70ʉ); ʟʘ ʠʶʣʴ ï 24,60ʉ (+2,40ʉ). ʃʠʰʴ ʚ ʘʚʛʫʩʪʝ ʩʨʝʜʥʝʤʝʩʷʯʥʘʷ 

ʪʝʤʧʝʨʘʪʫʨʘ (19,50ʉ) ʦʢʘʟʘʣʘʩʴ ʥʠʞʝ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʭ ʟʥʘʯʝʥʠʡ ʥʘ 1,40ʉ. ɺ ʮʝʣʦʤ ʞʝ 

ʩʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʣʝʪʥʠʭ ʤʝʩʷʮʝʚ ʚ 2019 ʛ. ʦʪʤʝʯʝʥʘ ʥʘ ʫʨʦʚʥʝ 22,140ʉ, ʯʪʦ ʥʘ 1,240ʉ 

ʚʳʰʝ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʭ ʟʥʘʯʝʥʠʡ. ɺʣʘʞʥʦʩʪʴ ʚʦʟʜʫʭʘ ʚ ʤʘʝ ʤʝʩʷʮʝ ʩʦʩʪʘʚʠʣʘ ï 40% 

(ʧʨʠ ʥʦʨʤʝ  56%), ʚ ʠʶʥʝ ï 41% (ʥʦʨʤʘ - 54%), ʚ ʠʶʣʝ - 45% (ʥʦʨʤʘ - 55%) ʠ ʘʚʛʫʩʪʝ - 

53% (ʥʦʨʤʘ ï 54%). ɺʝʣʠʯʠʥʘ ɻʊʂ ʟʘ ʤʘʡ-ʘʚʛʫʩʪ ʩʦʩʪʘʚʠʣʘ - 0,230 ʧʨʠ ʥʦʨʤʝ 0,481. 

ɺ ʮʝʣʦʤ ʟʘ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ 2019 ʛʦʜʘ ʚʩʝ ʷʨʦʚʳʝ ʟʝʨʥʦʚʳʝ ʢʫʣʴʪʫʨʳ ʥʘ 

ʧʦʣʷʭ ɸʢʪʶʙʠʥʩʢʦʡ ʉʍʆʉ, ʠʩʧʳʪʘʣʠ ʚʦʟʜʝʡʩʪʚʠʝ ʜʣʠʪʝʣʴʥʦʡ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʚʝʩʝʥʥʝ-

ʣʝʪʥʝʡ ʟʘʩʫʭʠ (ʧʨʠ ʥʝʚʳʩʦʢʠʭ ʟʘʧʘʩʘʭ ʧʦʯʚʝʥʥʦʡ ʚʣʘʛʠ ʠ ʜʣʠʪʝʣʴʥʦʤ ʦʪʩʫʪʩʪʚʠʠ 

ʵʬʬʝʢʪʠʚʥʳʭ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ). ʌʘʢʪʠʯʝʩʢʠ ʚʦʟʜʝʡʩʪʚʠʝ ʟʘʩʫʭʠ ʥʘ ʨʘʩʪʝʥʠʷ 

ʧʰʝʥʠʮʳ ʥʘʯʘʣʦʩʴ ʩ ʬʘʟʳ ʥʘʯʘʣʘ ʢʫʱʝʥʠʷ ʠ ʧʨʦʜʦʣʞʘʣʦʩʴ ʜʦ ʥʘʯʘʣʘ ʠʶʣʷ, ʢʦʛʜʘ ʚʳʧʘʣʠ 

ʧʝʨʚʳʝ ʵʬʬʝʢʪʠʚʥʳʝ ʦʩʘʜʢʠ (17 ʤʤ) ʠ ʫ ʨʘʩʪʝʥʠʡ ʧʰʝʥʠʮʳ ʩʤʦʛʣʘ ʩʬʦʨʤʠʨʦʚʘʪʴʩʷ 

ʚʪʦʨʠʯʥʘʷ ʢʦʨʥʝʚʘʷ ʩʠʩʪʝʤʘ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʜʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʨʘʩʪʝʥʠʡ ʧʰʝʥʠʮʳ 

ʧʨʦʭʦʜʠʣʦ ʧʨʠ ʚʳʩʦʢʠʭ ʟʥʘʯʝʥʠʷʭ ʩʨʝʜʥʝʩʫʪʦʯʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ, ʦʩʦʙʝʥʥʦ ʚ ʧʝʨʠʦʜʳ ʩ 5 

ʧʦ 27 ʠʶʣʷ ʠ ʩ 16 ʧʦ 25 ʘʚʛʫʩʪʘ, ʯʪʦ ʪʘʢʞʝ ʦʪʨʘʟʠʣʦʩʴ ʥʘ ʩʪʨʫʢʪʫʨʝ ʫʨʦʞʘʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 2019 ʛʦʜ ʦʢʘʟʘʣʩʷ ʙʦʣʝʝ ʟʘʩʫʰʣʠʚʳʤ ʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʧʦ 

ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʤ ʜʘʥʥʳʤ ʚ ʩʨʘʚʥʝʥʠʠ ʩ 2018 ʛʦʜʦʤ (ʨʠʩ. 1-3) 

 

 
 

ʈʠʩʫʥʦʢ 1 ï ʊʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʟʘ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ  

ʷʨʦʚʦʡ ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ (ɸʉʍʆʉ, 2018-2019 ʛʛ.) 

 

ʃʘʙʦʨʘʪʦʨʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʚʦʜʦʫʜʝʨʞʠʚʘʶʱʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʣʠʩʪʴʝʚ ʧʰʝʥʠʮʳ 

ʦʧʨʝʜʝʣʷʣʠ ʩʦʛʣʘʩʥʦ çʇʨʘʢʪʠʢʫʤʫ ʧʦ ʨʦʩʪʫ ʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʨʘʩʪʝʥʠʡè [25]. 
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ʈʠʩʫʥʦʢ 2 ï ʂʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ, ʚʳʧʘʚʰʠʭ ʟʘ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ  

ʷʨʦʚʦʡ ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ 2017-2019ʛʛ. 

 

 
 

ʈʠʩʫʥʦʢ 3 ï ɻʠʜʨʦʪʝʨʤʠʯʝʩʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ʟʘ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ  

ʷʨʦʚʦʡ ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ 2018-2019ʛʛ. 

 

ɼʣʷ ʵʪʦʛʦ ʦʪʙʠʨʘʣʠʩʴ ʟʜʦʨʦʚʳʝ ʮʝʣʴʥʳʝ ʣʠʩʪʴʷ. ʃʠʩʪʴʷ ʩʨʝʟʘʣʠʩʴ ʨʘʥʦ ʫʪʨʦʤ ʠ ʚ 

ʧʘʢʝʪʠʢʘʭ ʧʝʨʝʥʦʩʠʣʠʩʴ ʚ ʣʘʙʦʨʘʪʦʨʠʶ ɸʉʍʆʉ, ʚʟʚʝʰʠʚʘʣʠʩʴ (ʥʘʚʝʩʢʘ ï 500 ʤʛ) ʠ 

ʦʩʪʘʚʣʷʣʠ ʩʫʰʠʪʴʩʷ ʥʘ ʧʦʣʢʘʭ. ʃʠʩʪʴʷ ʚʟʚʝʰʠʚʘʣʠʩʴ ʯʝʨʝʟ 3 ʯʘʩʘ ʧʦʩʣʝ ʟʘʚʷʜʘʥʠʷ. ʇʦʪʝʨʷ 

ʚʝʩʘ ʣʠʩʪʴʝʚ ʧʦʢʘʟʳʚʘʝʪ ʢʦʣʠʯʝʩʪʚʦ ʧʦʪʝʨʠ ʚʦʜʳ ʟʘ ʦʧʨʝʜʝʣʝʥʥʦʝ ʚʨʝʤʷ. ʇʦʚʪʦʨʥʳʝ 

ʚʟʚʝʰʠʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʜʦ ʪʦʛʦ ʤʦʤʝʥʪʘ, ʧʦʢʘ ʥʘʚʝʩʢʘ ʥʝ ʜʦʩʪʠʛʘʣʘ ʧʦʩʪʦʷʥʥʦʡ ʤʘʩʩʳ. 

ɺʦʜʦʫʜʝʨʞʠʚʘʶʱʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʦʧʨʝʜʝʣʷʶʪ ʧʦ ʦʩʪʘʚʰʝʡʩʷ ʧʦʩʣʝ ʟʘʚʷʜʘʥʠʷ ʠ 

ʚʳʯʠʩʣʷʶʪ ʧʦ ʬʦʨʤʫʣʝ: 

ɸ= (b-c/a-c)*100, 

ʛʜʝ a ï ʩʳʨʘʷ ʤʘʩʩʘ ʠʩʭʦʜʥʦʡ ʥʘʚʝʩʢʠ ʜʦ ʟʘʚʷʜʘʥʠʷ, b ï ʤʘʩʩʘ ʥʘʚʝʩʢʠ ʧʦʩʣʝ 

ʟʘʚʷʜʘʥʠʷ ʠ c ï ʩʫʭʘʷ ʤʘʩʩʘ ʣʠʩʪʴʝʚ. 

ʏʝʤ ʙʦʣʴʰʝ ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʦʩʪʘʚʰʝʡʩʷ ʧʦʩʣʝ ʟʘʚʷʜʘʥʠʷ ʚʦʜʳ, ʪʝʤ 

ʚʳʰʝ ʚʦʜʦʫʜʝʨʞʠʚʘʶʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʨʘʩʪʠʪʝʣʴʥʦʡ ʪʢʘʥʠ ʠ ʪʝʤ ʣʫʯʰʝ ʨʘʩʪʝʥʠʝ 

ʧʨʦʪʠʚʦʩʪʦʠʪ ʦʙʝʟʚʦʞʠʚʘʥʠʶ. ʋʩʪʦʡʯʠʚʳʝ ʢ ʟʘʩʫʭʝ ʦʙʨʘʟʮʳ ʦʪʣʠʯʘʶʪʩʷ ʙʦʣʴʰʠʤ 

ʧʨʦʮʝʥʪʳʤ ʩʦʦʪʥʦʰʝʥʠʝʤ ʚʦʜʳ ʚ ʣʠʩʪʴʷʭ ʧʦʩʣʝ ʩʫʰʢʠ.  

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. ɺ 2018 ʛ. ʦʙʨʘʟʮʳ ʣʠʩʪʴʝʚ ʙʳʣʠ ʩʦʙʨʘʥʳ ʚ ʧʝʨʠʦʜ 

ʚʳʭʦʜ ʚ ʪʨʫʙʢʫ-ʥʘʯʘʣʦ ʢʦʣʦʰʝʥʠʷ (5-11 ʠʶʣʷ). ɺʦʜʦʫʜʝʨʞʠʚʘʶʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʣʠʩʪʴʝʚ 

ʚʘʨʴʠʨʦʚʘʣʘ ʤʠʥʠʤʘʣʴʥʦ ʦʪ 23% ʫ ʦʙʨʘʟʮʦʚ ʢ-39831 (ʊʘʜʞʠʢʠʩʪʘʥ), Wczesna Gorzowska 

(ʢ-42691, ʇʦʣʴʰʘ) ʠ ʤʘʢʩʠʤʘʣʴʥʦ ʫ Llocofen (ʢ-43109, ʏʠʣʠ) ʜʦ 59% ʫ ʩʦʨʪʘ Rodi 

Garamseli (ʢ-33609, ʇʘʢʠʩʪʘʥ), ʪʘʙʣ.2. ʉʨʝʜʥʠʡ ʧʦʢʘʟʘʪʝʣʴ ʵʪʦʛʦ ʧʨʠʟʥʘʢʘ ʩʦʩʪʘʚʠʣ 36,0%. 

ʋ ʩʪʘʥʜʘʨʪʘ ʧʦʢʘʟʘʪʝʣʴ ɺʋʉ ʚ ʵʪʦʤ ʛʦʜʫ ʩʦʩʪʘʚʠʣ - 34%.  
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ʊʘʙʣʠʮʘ 2 ï ʆʙʨʘʟʮʳ ʷʨʦʚʦʡ ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ, ʦʪʣʠʯʠʚʰʠʝʩʷ ʚʳʩʦʢʦʡ 

ʚʦʜʦʫʜʝʨʞʠʚʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʣʠʩʪʴʝʚ (ɸʉʍʆʉ, 2018 ʛ.) 

 

ʅʦʤʝʨ  ʧʦ 

ʢʘʪʘʣʦʛʫ 

ɺʀʈ 

ʅʘʟʚʘʥʠʝ  ʉʪʨʘʥʘ  ʈʝʛʠʦʥ  ʉʪʘʪʫʩ 

ʦʙʨʘʟʮʘ 

ʇʦʢʘʟʘʪʝʣʴ  

ɺʋʉ ʟʘ 

2018, % 

17172 ʉʘʣʘʤʫʥʠ ʉʠʨʠʷ ʄʘʣʘʷ ɸʟʠʷ ʠ 

ɹʣʠʞʥʠʡ ɺʦʩʪʦʢ 

ʤʝʩʪʥʳʡ  50 

27199 Birdproof ʖɸʈ ɸʬʨʠʢʘ  ʉʝʣʝʢʮʠʦʥ-

ʥʳʡ  

48 

33609 Rodi 

Garamseli 

ʇʘʢʠʩʪʘʥ ʎʝʥʪʨʘʣʴʥʘʷ ɸʟʠʷ ʤʝʩʪʥʳʡ  59,2 

35527 ʂʟʳʣ-

ɹʫʛʜʘʡ 

ʊʫʨʢʤʝʥʠʩʪʘʥ ʎʝʥʪʨʘʣʴʥʘʷ ɸʟʠʷ ʤʝʩʪʥʳʡ  55,2 

36318 - ʊʫʨʢʤʝʥʠʩʪʘʥ ʎʝʥʪʨʘʣʴʥʘʷ ɸʟʠʷ ʤʝʩʪʥʳʡ  50 

45185 Fury ʂʝʥʠʷ ɸʬʨʠʢʘ  ʉʝʣʝʢʮʠʦʥ-

ʥʳʡ  

50 

47887 ʇʠʨʦʪʨʠʢʩ 

28 

ʂʘʟʘʭʩʪʘʥ ʂʘʟʘʭʩʪʘʥ ʉʝʣʝʢʮʠʦʥ-

ʥʳʡ  

48 

66212 - ɸʣʞʠʨ ɸʬʨʠʢʘ  ʤʝʩʪʥʳʡ  48,2 

 

ɺ 2019 ʛ. ʣʠʩʪʴʷ ʦʪʙʠʨʘʣʠʩʴ ʩ 4 ʧʦ 11 ʠʶʣʷ ʪʘʢʞʝ ʚ ʧʝʨʠʦʜ ʚʳʭʦʜ ʚ ʪʨʫʙʢʫ-

ʢʦʣʦʰʝʥʠʝ. ʇʦʢʘʟʘʪʝʣʴ ɺʋʉ ʠʟʤʝʥʷʣʩʷ ʦʪ 37% ʫ ʩʦʨʪʘ Warput (ʢ-40094, ɸʚʩʪʨʘʣʠʷ) ʜʦ 

76% ʫ ʩʦʨʪʘ ɹʘʛʘʥʩʢʘʷ 93 (ʢ-64467 ʈʦʩʩʠʷ, ʅʦʚʦʩʠʙʠʨʩʢʘʷ ʦʙʣ.). ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ 

ʧʨʠʟʥʘʢʘ ʩʦʩʪʘʚʠʣʦ 50,6%. ɹʦʣʝʝ ʚʳʩʦʢʘʷ ʚʦʜʦʫʜʝʨʞʠʚʘʶʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʚ 2019 ʛʦʜʫ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ 2018 ʛʦʜʦʤ ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʚ ʥʘʯʘʣʝ ʠʶʣʷ ʚʳʧʘʣʦ 17 ʤʤ 

ʧʦʜʜʝʨʞʠʚʘʶʱʠʭ ʦʩʘʜʢʦʚ.  

ɹʦʣʝʝ ʚʳʩʦʢʘʷ ʚʦʜʦʫʜʝʨʞʠʚʘʶʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ (ʦʪ 50% ʜʦ 54%) ʦʪʤʝʯʝʥʘ ʫ 5 

ʦʙʨʘʟʮʦʚ ʧʰʝʥʠʮʳ (ʪʘʙʣ.3). 
 

ʊʘʙʣʠʮʘ 3 ï ʆʙʨʘʟʮʳ ʷʨʦʚʦʡ ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ ʩ ʚʳʩʦʢʠʤ ʧʦʢʘʟʘʪʝʣʝʤ 

ʚʦʜʦʫʜʝʨʞʠʚʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʣʠʩʪʴʝʚ (ɸʉʍʆʉ, 2018-2019 ʛʛ). 

 

ˉ ʧʦ 

ʢʘʪʘʣʦʛʫ 

ɺʅʀʀʈ 

 

ʅʘʟʚʘʥʠʝ 

 

ʇʨʦʠʩʭʦʞʜʝʥʠʝ 

ɺʦʜʦʫʜʝʨʞʠʚʘʶʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ, % 

2018 ʛ. 2019 ʛ. ʩʨʝʜʥʝʝ 

ʭʩʨÑSx 

42591 ʏʫʘʥʴ-ʉ  r ʂʠʪʘʡ 43,3 64,6 54,0Ñ15,1 

44578 Lawrence ɸʚʩʪʨʘʣʠʷ 41,3 61,8 51,6Ñ14,5 

64272 SAWSN 125 ʄʝʢʩʠʢʘ 39,2 71,4 55,3Ñ22,8 

64547 ʕʢʘʜʘ 70 ʈʌ, ʋʣʴʷʥʦʚʩʢʘʷ ʦʙʣ. 44,4 58,0 51,2Ñ9,6 

64643 ʊʫʣʘʡʢʦʚʩʢʘʷ 100 ʈʌ, ʉʘʤʘʨʩʢʘʷ ʦʙʣ. 46,6 56,0 51,3Ñ6,6 

ʅʉʈ 0,5  4,55 6,72 - 

 

ɺʋʉ ʩʪʘʥʜʘʨʪʥʦʛʦ ʩʦʨʪ ɸʢʪʦʙʝ 39 (ʢ-64392) ʩʦʩʪʘʚʠʣ ï 48,4%.  

ʉʨʘʚʥʠʚʘʷ ʛʨʫʧʧʳ ʦʙʨʘʟʮʦʚ ʨʘʟʣʠʯʥʦʛʦ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ (ʪʘʙʣ.4), 

ʤʦʞʥʦ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʩʣʘʙʦʝ ʧʨʦʷʚʣʝʥʠʝ ʚʦʜʦʫʜʝʨʞʠʚʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʣʠʩʪʴʝʚ 

ʩʨʝʜʠ ʦʙʨʘʟʮʦʚ ɽʚʨʦʧʳ ʠ ʖʞʥʦʡ ɸʤʝʨʠʢʠ (41,2 ʠ 41,5% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ).  

ɺʳʚʦʜʳ. ɼʣʷ ʦʢʦʥʯʘʪʝʣʴʥʦʛʦ ʚʳʚʦʜʘ ʦʙ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢʦʥʢʨʝʪʥʦʛʦ ʛʝʥʦʪʠʧʘ ʢ 

ʢʦʥʢʨʝʪʥʦʤʫ ʘʙʠʦʪʠʯʝʩʢʦʤʫ ʩʪʨʝʩʩ-ʬʘʢʪʦʨʫ ʚ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ ʪʨʝʙʫʶʪʩʷ ʤʥʦʛʦʣʝʪʥʠʝ 

ʪʨʫʜʦʝʤʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʥʘʙʣʶʜʝʥʠʷ. ʂʨʦʤʝ ʪʦʛʦ, ʛʦʜ ʦʪ ʛʦʜʘ ʤʦʛʫʪ ʤʝʥʷʪʴʩʷ ʭʘʨʘʢʪʝʨ 

ʠ ʩʪʝʧʝʥʴ ʜʝʡʩʪʚʠʷ ʠʟʫʯʘʝʤʦʛʦ ʩʪʨʝʩʩ-ʬʘʢʪʦʨʘ [26].  

ʆʪʣʠʯʠʪʝʣʴʥʘʷ ʯʝʨʪʘ ʢʣʠʤʘʪʘ ɸʢʪʶʙʠʥʩʢʦʡ ʦʙʣʘʩʪʠ ï ʚʳʩʦʢʠʝ ʪʝʤʧʝʨʘʪʫʨʳ 

ʚʦʟʜʫʭʘ6 ʩʫʭʦʩʪʴ ʚʦʟʜʫʭʘ ʠ ʜʝʬʠʮʠʪ ʚʣʘʛʠ ʚ ʧʦʯʚʝ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʥʘʨʫʰʝʥʠʶ 
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ʥʦʨʤʘʣʴʥʦʛʦ ʧʨʦʪʝʢʘʥʠʷ ʬʠʟʠʦʣʦʛʦ-ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʨʘʩʪʝʥʠʷʭ [27]. 
 

ʊʘʙʣʠʮʘ 4 ï ɺʦʜʦʫʜʝʨʞʠʚʘʶʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʣʠʩʪʴʝʚ ʦʙʨʘʟʮʦʚ ʷʨʦʚʦʡ ʤʷʛʢʦʡ 

ʧʰʝʥʠʮʳ ʨʘʟʣʠʯʥʦʛʦ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ (ɸʉʍʆʉ, 2018-2019ʛʛ). 

 

ʈʝʛʠʦʥ  ʏʠʩʣʦ 

ʦʙʨʘʟʮʦʚ 

ɺʦʜʦʫʜʝʨʞʠʚʘʶʱʘʷ ʩʧʦʩʙʥʦʩʪʴ ʣʠʩʪʴʝʚ,  

 

2018 ʛ. 2019 ʛ. ʉʨʝʜʥʝʝ ʟʘ 2 ʛʦʜʘ, % 

ɸʚʩʪʨʘʣʠʷ  6 40,8 45,2 43,0 

ɸʬʨʠʢʘ  8 45,3 49,1 47,2 

ɺʦʩʪʦʯʥʘʷ ɸʟʠʷ  2 39,5 57,2 48,4 

ɽʚʨʦʧʘ, ʙʝʟ ʈʌ:  18 29,3 53,1 41,2 

ɸʟʠʘʪʩʢʘʷ ʯʘʩʪʴ ʈʌ  11 34,1 53,6 43,8 

ɽʚʨʦʧʝʡʩʢʘʷ ʯʘʩʪʴ ʈʌ  33 35,6 53,4 44,5 

ʂʘʟʘʭʩʪʘʥ  29 34,4 51,8 43,1 

ʄʘʣʘʷ ɸʟʠʷ ʠ ɹʣʠʞʥʠʡ 

ɺʦʩʪʦʢ  

9 39,0 46,4 42,7 

ʉʝʚʝʨʥʘʷ ɸʤʝʨʠʢʘ  6 32,2 53,4 42,8 

ʎʝʥʪʨʘʣʴʥʘʷ ɸʟʠʷ  41 38,9 47,6 43,3 

ʎʝʥʪʨʘʣʴʥʘʷ ɸʤʝʨʠʢʘ  3 35,2 59,6 47,4 

ʖʞʥʘʷ ɸʤʝʨʠʢʘ 9 33,6 49,3 41,5 

ʅʉʈ 0,5 4,17 3,80 

 

ɻʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʪʣʠʯʠʣʠʩʴ ʧʦ ʤʝʪʝʦʫʩʣʦʚʠʷʤ ʠ 2019 ʛʦʜ ʦʢʘʟʘʣʩʷ ʥʘʠʙʦʣʝʝ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ, ʪʘʢ ʢʘʢ  ʥʘʯʘʣʦʩʴ ʚʦʟʜʝʡʩʪʚʠʝ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʟʘʩʫʭʠ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 

ʚʩʝʛʦ ʛʦʜʘ ɿʘ ʜʚʘ ʛʦʜʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʨʝʜʥʷʷ ʚʝʣʠʯʠʥʘ ʚʦʜʦʫʜʝʨʞʠʚʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ 

ʣʠʩʪʴʝʚ ʩʦʩʪʘʚʠʣʘ 43,2%. ɺʦʜʦʫʜʝʨʞʠʚʘʶʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʚ ʫʩʣʦʚʠʷʭ ɸʉʍʆʉ ʫ ʦʙʨʘʟʮʦʚ 

ɺʦʩʪʦʯʥʦʡ ɸʟʠʠ ʩʦʩʪʘʚʠʣʘ ï 48%, ɸʬʨʠʢʠ ʠ  ʎʝʥʪʨʘʣʴʥʦʡ ɸʤʝʨʠʢʠ  - ʧʦ 47%.  

ɿʘ ʜʚʘ ʛʦʜʘ ʪʦʣʴʢʦ 5 ʦʙʨʘʟʮʦʚ -  ʏʫʘʥʴ-ʉʳ (ʢ-42591, ʂʠʪʘʡ), Lawrence (ʢ- 44578, 

ɸʚʩʪʨʘʣʠʷ), SAWSN 125 (ʢ-64272, ʄʝʢʩʠʢʘ), ʕʢʘʜʘ 70 (ʢ-64547, ʈʌ, ʋʣʴʷʥʦʚʩʢʘʷ ʦʙʣ,) ʠ 

ʊʫʣʘʡʢʦʚʩʢʘʷ 100 (ʢ-64643, ʈʌ, ʉʘʤʘʨʩʢʘʷ ʦʙʣ.) ʩʤʦʛʣʠ ʚʳʜʝʣʠʪʴʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʚʳʩʦʢʠʤ ʧʦʢʘʟʘʪʝʣʝʤ ʚʦʜʦʫʜʝʨʞʠʚʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʣʠʩʪʴʝʚ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ 

ʠʭ  ʫʩʪʦʡʯʠʚʦʩʪʠ  ʢ ʚʦʜʥʦʤʫ ʜʝʬʠʮʠʪʫ. ɺʳʜʝʣʠʚʰʠʝʩʷ ʦʙʨʘʟʮʳ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ 

ʩʝʣʝʢʮʠʦʥʥʦʤ ʧʨʦʮʝʩʩʝ ʚ ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʦʚ ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʦʩʪʠ.  

ɹʣʘʛʦʜʘʨʥʦʩʪʴ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʚʳʧʦʣʥʝʥʳ ʚ ʨʘʤʢʘʭ  ʇʨʦʛʨʘʤʤʥʦ-ʮʝʣʝʚʦʛʦ 

ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʄʉʍ ʈʂ ʧʦ ʙʶʜʞʝʪʥʦʡ ʧʨʦʛʨʘʤʤʝ 267, BR10765056 çʉʦʟʜʘʥʠʝ 

ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ ʩʦʨʪʦʚ ʠ ʛʠʙʨʠʜʦʚ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ ʥʘ ʦʩʥʦʚʝ ʜʦʩʪʠʞʝʥʠʡ 

ʙʠʦʪʝʭʥʦʣʦʛʠʠ, ʛʝʥʝʪʠʢʠ, ʬʠʟʠʦʣʦʛʠʠ, ʙʠʦʭʠʤʠʠ ʨʘʩʪʝʥʠʡ ʜʣʷ ʫʩʪʦʡʯʠʚʦʛʦ ʠʭ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʨʘʟʣʠʯʥʳʭ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʟʦʥʘʭ ʂʘʟʘʭʩʪʘʥʘè 
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ɸפʊᴆɹɽ ʆɹʃʓʉʓ ɾɸנɼɸʁʓʅɼɸנʓ ɾɸɿɼʓפ ɾױʄʉɸפ ɹʀɼɸʁ 

 ɸɹɯʃɽʊʊɯʃɯɻɯפ ʊɸʋפʉʋ ʉɸ רʊɸʈʓʅʓפɾɸʇʓʈɸ רʃɻɯʃɽʈɯʅɯת
 

 ʤʘʛʠʩʪʨʽ שʳʣʳʤʜʘʨʳʥʳס ʘʣʳʙʝʢʦʚʘ ɾ.ʊ.1, ʞʘʨʘʪʳʣʳʩʪʘʥʫפ

ɿʫʝʚ ɽ.ɺ.2, ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ סʳʣʳʤʜʘʨʳʥʳש ʢʘʥʜʠʜʘʪʳ 
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 ʎʳʛʘʥʢʦʚ ɸ.ɺ.3, ʘʛʨʦʥʦʤʠʷ ʙʘʢʘʣʘʚʨʳ, סʳʣʳʤʠ ץʳʟʤʝʪʢʝʨ  

 ʤʘʛʠʩʪʨʽ שʳʣʳʤʜʘʨʳʥʳס ʦʞʘʙʝʨʛʝʥʦʚʘ ɸ.ɹ.1, ʞʘʨʘʪʳʣʳʩʪʘʥʫפ
 

1ɹʘʠʰʝʚ ʋʥʠʚʝʨʩʠʪʝʪʽ, ɸϨʪϺʙʝ Ϩ., ϧʘʟʘϨʩʪʘʥ 
2ʌʝʜʝʨʘʣʜʳϨ Ϥʳʣʳʤʠ-ʟʝʨʪʪʝʫ ʦʨʪʘʣʳϤʳ ʅ.ʀ. ɺʘʚʠʣʦʚ ʘʪʳʥʜʘϤʳ  

ɹϮʢʽʣʨʝʩʝʡʣʽʢ Ϻʩʽʤʜʽʢ ʛʝʥʝʪʠʢʘʣʳϨ ʨʝʩʫʨʩʪʘʨ ʠʥʩʪʠʪʫʪʳ, ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ Ϩ., ʈʝʩʝʡ  
3çɸϨʪϺʙʝ ʘʫʳʣ ʰʘʨʫʘʰʳʣʳϤʳ ʪϸʞʽʨʠʙʝ ʩʪʘʥʮʠʷʩʳè ɾʐʉ, ɸϨʪϺʙʝ Ϩ, ϧʘʟʘϨʩʪʘʥ  

 

  ɸשʜʘʪʧʘ. ɸץʪᴇʙʝ ʦʙʣʳʩʳ 2-3 ʞʳʣʜʘ ײץʨסʘץʰʳʣʳץ ʙʦʣʫʳ ʤװʤʢʽʥ ץʘʫʽʧʪʽ ʝʛʽʥʰʽʣʽʢ 

ʘʡʤʘסʳʥʜʘ ʦʨʥʘʣʘʩץʘʥ. ɹʠʜʘʡʜʳש ᴇʥʽʤʜʽʣʽʛʽʥʝ ʪʦʧʳʨʘץʪʘסʳ ʳʣסʘʣʜʳש ʪʘʧʰʳʣʳסʳ, ʘʫʥʳש ʞʦסʘʨʳ 

ʪʝʤʧʝʨʘʪʫʨʘ ʞᴅʥʝ ʘʪʤʦʩʬʝʨʘʣʳץ (ʪʽʨʝʢ) ʞʘʫʳʥ-ʰʘʰʳʥʥʳש ʙʦʣʤʘʫʳ ᴅʩʝʨ ʝʪʝʜʽ. ʉʦʥʜʳץʪʘʥ 

ʦʙʣʳʩץʘ ʞʘʟʜʳץ ʞײʤʩʘץ ʙʠʜʘʡʜʳײץ שʨסʘץʰʳʣʳץץʘ ʪᴇʟʽʤʜʽ, ᴇʥʽʤʜʽʣʽʛʽ ʞʦסʘʨʳ ʩʦʨʪʪʘʨʳ ץʘʞʝʪ. 

ɾʘʟʜʳץ ʞײʤʩʘץ ʙʠʡʜʳש ʧʝʨʩʧʝʢʪʠʚʘʣʳ ײץʨסʘץʰʳʣʳץץʘ ʪᴇʟʽʤʜʽ ץʦʩʳʥʜʳʣʘʨʳʥ ʘʥʳץʪʘʫ װʰʽʥ 

 ʦʣʜʘʥʳʣʘʜʳ. ʉʫʜʳץ ʪʘʫץʘʙʽʣʝʪʽʣʽʛʽʥ ʘʥʳץ ʩʪʘʫײ ʩʫ שʪʘʨʜʳץʥʠ, ʞʘʧʳʨʘסᴅʜʽʩʽ, ʷ ץʦʩʳʤʰʘ ʜʘʣʘʣʳץ

 שʘʥ ʩʫʜʳסʘʣץ ʳʥʘʥסʘʣʜʳ ʩʘʣʤʘסʪʘʨʜʘ ʳʣץʘʥ ʞʘʧʳʨʘסʘʣץ ʘʧסʨײץ ʢᴇʨʩʝʪʢʽʰʽ ï שʘʙʽʣʝʪʽʣʽʛʽʥʽץ ʩʪʘʫײ

ʧʘʡʳʟʳ. ɿʝʨʪʪʝʫ ʦʙʲʝʢʪʽʣʝʨʽ ʨʝʪʽʥʜʝ ʞʘʟʜʳץ ʞײʤʩʘץ ʙʠʜʘʡʜʳװ 175 שʣʛʽʩʽ ʘʣʳʥʜʳ, ʦʥʳ156 ש-ʩʳ - 

ʅ.ʀ.ɺʘʚʠʣʦʚ ʘʪʳʥʜʘסʳ ɹװʢʽʣʨʝʩʝʡʣʽʢ ʠʥʩʪʠʪʫʪ (ɺʀʈ, ʈʝʩʝʡ ʌʝʜʝʨʘʮʠʷʩʳ, ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ) ʞᴅʥʝ 

ɸɸʐʊʉ-ʳש ʩʝʣʝʢʮʠʷʩʳʥʳ19 ש ʩʦʨʪʳ. ʄʘץʘʣʘʜʘ ᴅʨ ʪװʨʣʽ ʛʝʦʛʨʘʬʠʷʣʳץ ʰʳסʫ ʪʝʛʽ ʞʘʟʜʳץ ʞײʤʩʘץ 

ʙʠʜʘʡ ʩʦʨʪʪʘʨʳʥ ʞʘʧʳʨʘץʪʳש ʩʫ ײʩʪʘʫ ץʘʙʽʣʝʪʽ ʙʦʡʳʥʰʘ ʟʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ ʢᴇʨʩʝʪʽʣʛʝʥ. ɼʘʣʘʣʳץ 

ʞᴅʥʝ ʟʝʨʪʭʘʥʘʣʳץ ʪᴅʞʽʨʠʙʝʣʝʨ ץʘʙʳʣʜʘʥסʘʥ ᴅʜʽʩʪʝʨ ʙʦʡʳʥʰʘ çɸɸʐʊʉè ɾʐʉ ʙʘʟʘʩʳʥʜʘ, ʅ.ʀ. 

ɺʘʚʠʣʦʚ ʘʪʳʥʜʘסʳ ɺʀʈ ʬʠʟʠʦʣʦʛʠʷ ʙᴇʣʽʤʽʥʜʝ ʞװʨʛʽʟʽʣʜʽ. תʣʛʽʣʝʨʜʽ ʟʝʨʪʪʝʫ ʞʳʣʜʘʨʳ (2018-2019 

ʞ.) ʘʫʘ ʨʘʡʳ ʞʘסʜʘʡʣʘʨʳʥʘ ʙʘʡʣʘʥʳʩʪʳ ᴅʨ ʪװʨʣʽ ʙʦʣʜʳ. ɾʘʧʳʨʘץʪʘʨʜʳש ʦʨʪʘʰʘ ʩʫʜʳ ʩʘץʪʘʫ 

 ʘʙʽʣʝʪʽץ ʩʪʘʫײ ʘʨʳ ʩʫʜʳסʘʥ ʞʦסʘ ʘʨʥʘʣסʪʘʣʜʳ. 2018-2019 ʞʳʣʜʘʨץʨʘʡʪʳʥʳ ʘʥʳײץ ʘʙʽʣʝʪʽ 43,2%ץ

(50%-ʜʘʥ 54%-סʘ ʜʝʡʽʥ) פʳʪʘʡʜʘʥ, ɸʚʩʪʨʘʣʠʷʜʘʥ, ʄʝʢʩʠʢʘʜʘʥ, ʈʝʩʝʡʜʝʥ 5 ʩʳʥʘʤʘʜʘ ʙʘʡץʘʣʜʳ. 

ʊ̔ ʨʝʢ ʩᴇʟʜʝʨ: ײץʨסʘץʰʳʣʳײץ ,ץʨסʘץʰʳʣʳץץʘ ʪᴇʟʽʤʜʽʣʽʢ, ʩʫ ײʩʪʘʫ ץʘʙʽʣʝʪʽʣʽʛʽ, 

ʛʠʜʨʦʪʝʨʤʠʷʣʳץ ʢʦʵʬʬʠʮʠʝʥʪ 
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Annotation. Aktobe region is located in the zone of risky agriculture, where drought is possible 

every 2-3 years. Moisture deficiency in the soil, high temperatures and the absence of atmospheric 

(supporting) precipitation affect the yield of wheat. Therefore, drought-resistant high-yielding varieties of 

spring soft wheat are needed for the region. To identify promising drought-resistant accessions of spring 

soft wheat, an additional field assessment method is used - this is the determination of the water-holding 

capacity of the leaves. An indicator of water-holding capacity is the percentage of remaining water in 

dried leaves from their wet weight. As objects of study, 175 samples of spring common wheat were taken, 

of which 156 were from the collection of the VIR named after V.I. N.I Vavilova (Russian Federation, St. 

Petersburg) and 19 - varieties of selection of the Aktobe Agricultural Experimental Station (AAES). The 

article shows the results of the study of varieties of spring soft wheat of different geographical origin in 

terms of the water-holding capacity of the leaves. Field and laboratory experiments were carried out on 

the basis of LLP "ASHOS", in the department of physiology of the VIR named after N.I. Vavilov 

according to accepted methods. The years of study of the samples (2018-2019) differed in weather 

conditions. It was found that the average water-retaining capacity of the leaves was 43.2%. A higher 

water-holding capacity (from 50% to 54%) for 2018-2019 was noted in 5 samples from China, Australia, 

Mexico, Russia. 
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1ϧʘʟʘϨ ʝʛʽʥʰʽʣʽʢ ʞϸʥʝ Ϻʩʽʤʜʽʢ ʰʘʨʫʘʰʳʣʳϤʳ Ϥʳʣʳʤʠ-ʟʝʨʪʪʝʫ ʠʥʩʪʠʪʫʪʳ, ϧʘʨʘʩʘʡ ʘʫʜʘʥʳ 

ɸʣʤʘʣʳʙʘϨ ʘʫʳʣʳ. ɸʣʤʘʪʳ ʦʙʣʳʩʳ, ϧʘʟʘϨʩʪʘʥ 
2ϧʦʨϨʳʪ ɸʪʘ ʘʪʳʥʜʘϤʳ ϧʳʟʳʣʦʨʜʘ ʫʥʠʚʝʨʩʠʪʝʪʽ, ϧʳʟʳʣʦʨʜʘ Ϩ., ϧʘʟʘϨʩʪʘʥ  

 

ɸשʜʘʪʧʘ. ʆשʪװʩʪʽʢ-ʰʳסʳʩʳʥʜʘסʳ פʘʟʘץʩʪʘʥʥʳש ʪᴅʣʽʤʽ ʘʫʤʘץʪʘʨʳʥʜʘסʳ ʘʫʜʘʥʜʘʨʜʳש 

ʘʫʳʣ ʰʘʨʫʘʰʳʣʳץ ʜʘץʳʣʜʘʨʳʥ ᴇʥʜʽʨʫʜʝʛʽ ʤװʤʢʽʥʜʽʢʪʝʨʽ ʘʡʪʘʨʣʳץʪʘʡ ʞʦסʘʨʳ. ʗסʥʠ, ᴇʩʽʨʫ 

ʘʛʨʦʪʝʭʥʠʢʘʩʳʥʳש ʞʝʪʢʽʣʽʢʩʽʟ ʟʝʨʪʪʝʣʫʽʥʝʥ ʘʡʤʘץʪʘ ʞʝʢʝʣʝʛʝʥ ʘʫʳʣʰʘʨʫʘʰʳʣʳץ ʜʘץʳʣʜʘʨʳʥʘʥ 

ʞʦסʘʨʳ ᴇʥʽʤ ʘʣʫסʘ ʪʦʣʳץץʘʥʜʳ ʤװʤʢʽʥ ʙʦʣʤʘʡ ʦʪʳʨ.  

ʗסʥʠ ʜʘץʳʣʜʘʨʜʳש ʘʫʜʘʥʜʘʩʪʳʨʳʣסʘʥ ʩʦʨʪʪʘʨʳʥʳש ᴇʥʽʤʜʽʣʽʛʽʥʝ ʞᴅʥʝ ʦʥʳש ʞʝʢʝʣʝʛʝʥ 

ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥʝ ʢʝʰʝʥʜʽ ᴅʩʝʨ ʝʪʝʪʽʥ ץʦʨ װʥʝʤʜʝʡʪʽʥ ʘʛʨʦʪʝʭʥʠʢʘʣʳץ ᴅʜʽʩʪʝʨʜʽש ʞʠʳʥʪʳץ ᴅʩʝʨʽ 

ʪʫʨʘʣʳ סʳʣʳʤʠ ʞײʤʳʩʪʘʨʜʳץ שʘʞʝʪʪʽʣʽʛʽ ʪʫʳʥʜʘʧ ʦʪʳʨ. ʉʦʥʜʳץʪʘʥ ʘʡʤʘץʪʳש ʪʦʧʳʨʘץ-

ʢʣʠʤʘʪʪʳץ ʞʘסʜʘʡʣʘʨʳʥʘ ʙʘʡʣʘʥʳʩʪʳ ʪᴅʣʽʤʽ ʞʘסʜʘʡʜʘ ʜᴅʥʜʽ ʜʘץʳʣʜʘʨʜʳ ᴇʩʽʨʫʜʽש ʘʛʨʦʪʝʭʥʠʢʘʩʳʥ 

ʞʘץʩʘʨʪʘʪʳʥ (ץʦʨ װʥʝʤʜʝʫʰʽ ʪʝʭʥʦʣʦʛʠʷ) ʟʝʨʪʪʝʫ ʞײʤʳʩʪʘʨʳ ʞװʨʛʽʟʽʣʜʽ, ʙײʣ ʦʩʳ ʝשʙʝʢʪʽש 

ʤʘʟʤײʥʳʥ ʩʠʧʘʪʪʘʡʪʳʥ ʥʝʛʽʟʛʽ ʘʩʧʝʢʪ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʆשʪװʩʪʽʢ-ʰʳסʳʩ פʘʟʘץʩʪʘʥʥʳש ʪᴅʣʽʤʽ 

ʞʝʨʣʝʨʽʥ ʠʛʝʨʫʜʽ ײʪʳʤʜʳ ʧʘʡʜʘʣʘʥʫ װʰʽʥ ʞʘʟʜʳץ ʙʠʜʘʡ ʤʝʥ ʞʘʟʜʳץ ʘʨʧʘʥʳ ᴇʩʽʨʫʜʽש ʝʢʽ ʪᴅʩʽʣʽ 

ʟʝʨʪʪʝʣʜʽ: ʪʦʧʳʨʘץʪʳ 20-22 ʩʤ ʪʝʨʝשʜʽʢʪʝ ʞʳʨʪʫ ʞᴅʥʝ ʥᴇʣʜʽʢ ᴇשʜʝʫ ʪʝʭʥʦʣʦʛʠʷʩʳ.  

ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʩʽʥʜʝ ʞʘʟʜʳץ ʘʨʧʘʩʳʥʳש çʉʳʤʙʘʪè ʩʦʨʪʳʥʳש ʞᴅʥʝ ʞʘʟʜʳץ ʙʠʜʘʡʜʳש 

ʧʝʨʩʧʝʢʪʠʚʪʽ ʥʦʤʝʨʣʝʨʽʥʽש ʞʦסʘʨʳ ᴇʥʽʤʜʽʣʽʛʽ 20-22 ʩʤ-ʜʝ ʞʳʨʪץʘʥ ʥײʩץʘʜʘ ʛʝʢʪʘʨʳʥʘ 38,9 ʞᴅʥʝ 

36,2 ʮʝʥʪʥʝʨ, ʘʣ ʥᴇʣʜʽʢ ᴇשʜʝʫ ʥײʩץʘʩʳʥʜʘ ʩᴅʡʢʝʩʽʥʰʝ ʛʝʢʪʘʨʳʥʘ 36,4 ʞᴅʥʝ 34,7 ʮʝʥʪʥʝʨ ᴇʥʽʤʜʽʣʽʢ 

ʘʣʳʥʜʳ. ɼᴅʥ ᴇʥʽʤʜʽʣʽʛʽʥʽץ שʘʣʳʧʪʘʩʫʳ ʟʝʨʪʪʝʣʝʪʽʥ ʜʘץʳʣʜʘʨ ʤʝʥ ʩʦʨʪʪʘʨסʘ ʢᴇʙʽʨʝʢ ʪᴅʫʝʣʜʽ ʙʦʣʜʳ, 

ʘʣ ʪᴅʫʝʣʜʽʣʽʢ ʞʳʣʜʘʨ ᴇʪʢʝʥ ʩʘʡʳʥ ʪʝʢ ᴇʩʪʽ, ʙײʣ ʟʝʨʪʪʝʣʝʪʽʥ ʜʘץʳʣʜʘʨʜʳש ʤʘʫʩʳʤ ʢʝʟʝשʽʥʜʝʛʽ ʘʫʘ 

ʨʘʡʳ ʞʘסʜʘʡʣʘʨʳʥʘ ʙʘʡʣʘʥʳʩʪʳ ʙʦʣʜʳ. 

ʊʽʨʝʢ ʩᴇʟʜʝʨ: ʥᴇʣʜʽʢ ᴇשʜʝʫ, ʞʘʟʜʳץ ʙʠʜʘʡ, ʞʘʟʜʳץ ʘʨʧʘ, ᴇʥʽʤʜʽʣʽʢ, ʪʦʧʳʨʘץ ʪʳסʳʟʜʳסʳ. 

 

ʂʽʨʽʩʧʝ. ɽʣʽʤʽʟʜʽש ʜʘʤʫʳʥʳש ʥʝʛʽʟʛʽ ʙʘסʳʪʪʘʨʳ ʙʦʡʳʥʰʘ, ʜʘץʳʜʘʨʜʳש ᴇʥʽʤʜʽʣʽʛʽʥ 

ʘʨʪʪʳʨʫ ʤʘץʩʘʪʳʥʜʘ ᴇʥʽʤʜʽʣʽʛʽ ʞʦסʘʨʳ, ʩʘʧʘʣʳ ʩʦʨʪʪʘʨʜʳ ʧʘʡʜʘʣʘʥʳʧ, ʝʛʽʥʰʽʣʽʢʪʝ ץʦʨ 

ʩʘץʪʘʫʰʳ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ᴇʥʜʽʨʽʩʢʝ ʝʥʜʽʨʫ ʘʩʪʳץ ᴇʥʜʽʨʽʩʽʥʽש  ʪʠʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫʜʘסʳ 

ʙʘʩʪʳ ʤᴅʩʝʣʝʣʝʨ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ.  

 ʪʘʫʰʳץʦʨ ʩʘץ ʳʪʪʘ Mini-Till (ʤʠʥʠʤʘʣʜʳ) ʞᴅʥʝ no-Till (ʥᴇʣʜʽʢ)ץʘʟʽʨʛʽ ʫʘפ

ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳש ʢᴇʣʝʤʽ ײʦסʘʶʜʘ [1]. ᴄʣʝʤʜʝ ʪʽʢʝʣʝʡ ʩʝʙʫ ʪʝʭʥʦʣʦʛʠʷʩʳ ʛʝʢʪʘʨʳʥʘ 60 

ʤʣʥ-סʘ ʞʫʳץ ʝʛʽʩ ʘʣץʘʧʪʘʨʳ ᴇשʜʝʣʝʜʽ, ʤʠʥʠʤʘʣʜʳ ᴇשʜʝʫ ʪʝʭʥʦʣʦʛʠʷʩʳ ʙʦʡʳʥʰʘ  200 

ʤʣʥ.ʛʘ-סʘ ʞʫʳץ ʝʛʽʩ ʘʣץʘʧʪʘʨʳ ᴇשʜʝʣʝʜʽ ʞᴅʥʝ ʙײʣ ʘʣץʘʧʪʘʨʜʳש ʢᴇʣʝʤʽ ʞʳʣ ʩʘʡʳʥ ײʣסʘʡʳʧ 

ʢʝʣʝʜʽ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʜᴅʥʜʽ ʜʘץʳʣʜʘʨʜʳ Mini-Till ᴇʩʽʨʫ ʪʝʭʥʦʣʦʛʠʷʩʳ No-Till 

ʪʝʭʥʦʣʦʛʠʷʩʳ ʩʠʷץʪʳ, ʪʘʙʠסʠ ʪʦʧʳʨʘײץ ץʥʘʨʣʳʣʳסʳʥ ץʘʣʧʳʥʘ ʢʝʣʪʽʨʫʛʝ ʳץʧʘʣ ʝʪʝʜʽ[2]. 

 ʢᴇʣʝʤʽ שʪʘʫʰʳ ʪʝʭʥʦʣʦʛʠʷʩʳʥʳץʦʨ ʩʘץ שʳʣʜʘʨʜʳ ᴇʩʽʨʫʜʽץʜʘ ʝʣʽʤʽʟʜʝ ʜʘשʘʟʽʨʛʽ ʪʘפ

ᴅʣʝʤ ʙʦʡʳʥʰʘ ײʣסʘʶʜʘ. פʘʟʘץʩʪʘʥʜʘ ʙײʣ ʙʘסʳʪʪʘ ʘʣסʘʰץʳ ʞʝʪʽʩʪʽʢʪʝʨ פʘʟʘץʩʪʘʥʥʳש 

ʩʦʣʪװʩʪʽʛʽʥʜʝ ʜᴅʥʜʽ ʜʘץʳʣʜʘʨ ᴇʥʜʽʨʫ ʢʝʟʽʥʜʝ ץʦʣ ʞʝʪʢʽʟʽʣʜʽ[3]. ʍʘʣʳץʘʨʘʣʳײ ץʡʳʤʜʘʨʜʳש 

(ʌɸʆ) ʤᴅʣʽʤʝʪʪʝʨʽ ʙʦʡʳʥʰʘ 2009 ʞʳʣʳ פʘʟʘץʩʪʘʥ ᴇʥʜʽʨʽʩʢʝ ʛʝʢʪʘʨʳʥʘ 1,5 ʤʣʥ. ʛʝʢʪʘʨ No 

till ʪʝʭʥʦʣʦʛʠʷʩʳʥ ᴇʥʜʽʨʽʩʢʝ ʝʥʛʽʟʝ ʦʪʳʨʳʧ, ᴅʣʝʤ ʙʦʡʳʥʰʘ ʦʥʳʥʰʳ ʝʣʜʽץ שʘʪʘʨʳʥʘ ʢʽʨʜʽ, 

https://doi.org/10.52081/bkaku.2023.v66.i3.075
https://orcid.org/0000-0003-3951-6779
https://orcid.org/0000-0001-8606-765X
mailto:zhumagali@mail.ru
https://orcid.org/0000-0002-6570-8339
mailto:ser.bekzhanov@mail.ru,
mailto:sembaeva.a84@mail.ru


141 

 

2014 ʞʳʣʳ ʢᴇʣʝʤʽ 2,0 ʤʣʥ.ʛʘ-סʘ ʜʝʡʽʥ ʞʦסʘʨʣrʘʜʳ[4]. ɸʡʪʘ ʢʝʪʫ ʢʝʨʝʢ, ʙײʣ ʝʛʽʩ ʘʣץʘʧʪʘʨʳ 

ʥʝʛʽʟʽʥʝʥ ʉʦʣʪװʩʪʽʢ פʘʟʘץʩʪʘʥʥʳש ʩʫʘʨʳʣʤʘʡʪʳʥ ʞʝʨʣʝʨʽʥʜʝ ʥᴇʣʜʽʢ ʪʝʭʥʦʣʦʛʠʷ ʙʦʡʳʥʰʘ 

ʝʥʛʽʟʽʣʜʽ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, 2012 ʞʳʣʳ פʘʟʘץʩʪʘʥ ɽʫʨʦʧʘ ʤʝʥ ʆʨʪʘʣʳץ ɸʟʠʷʜʘ ʙʽʨʽʥʰʽ 

ʦʨʳʥʜʳ, ʩʦʥʜʘʡ-ʘץ no-till ʪʝʭʥʦʣʦʛʠʷʩʳ ʙʦʡʳʥʰʘ ᴅʣʝʤʜʝ 7-ʰʽ ʦʨʳʥʜʳ ʠʝʣʝʥʜʽ. פʘʟʽʨʛʽ 

ʪʘשʜʘ, ʦשʪװʩʪʽʢ-ʰʳסʳʩ פʘʟʘץʩʪʘʥʥʳש ʪᴅʣʽʤʽ ʞʘסʜʘʡʳʥʜʘ ץʦʨ ʩʘץʪʘʫʰʳ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ 

ʞʝʪʽʣʜʽʨʫ ʙʦʡʳʥʰʘ ʞʘʥ-ʞʘץʪʳ ʟʝʨʪʪʝʫʞײʤʳʩʪʘʨʳ ʞװʨʛʽʟʽʣʝ ʙʘʩʪʘʜʳ. ɹײʣ ʞʘסʜʘʡʜʘ 

ʪʦʧʳʨʘץ ץʦʨסʘʫ ʞᴅʥʝ ʨʝʩʫʨʩ װʥʝʤʜʝʫ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳ ʥʝʛʽʟʽʥʜʝ ʝʛʽʥʰʽʣʽʢ ʞװʡʝʩʽʥ 

ʞʝʪʽʣʜʽʨʫ ʝʨʝʢʰʝ ᴇʟʝʢʪʽ ʤᴅʩʝʣʝʣʝʨʜʽש ʙʽʨʽ ʙʦʣʳʧ ʦʪʳʨ[5]. 

ɾʘʣʧʳ, ʞװʨʛʽʟʽʣʛʝʥ ʟʝʨʪʪʝʫ ʞײʤʳʩʪʘʨʳʥʳש ʥᴅʪʠʞʝʣʝʨʽ ʙʦʡʳʥʰʘ - ʪᴅʣʽʤʽ ʞʘסʜʘʡʜʘ 

ʪʽʢʝʣʝʡ ʩʝʙʫ ʪʝʭʥʦʣʦʛʠʷʩʳʥ ץʦʣʜʘʥʫ ʜᴅʩʪװʨʣʽ ʪʦʧʳʨʘץ ᴇשʜʝʫʜʽש ʪᴅʩʽʣʜʝʨʽʥʝ ץʘʨʘסʘʥʜʘ, 

ᴅʩʽʨʝʩʝ ײץʨסʘץʰʳʣʳץ ʞʳʣʜʘʨʳʥʜʘ ᴅʩʝʨʽ ʞʦסʘʨʳ, ʜᴅʥʜʽ ʜʘץʳʣʜʘʨʜʳ ᴇʩʽʨʫ ʪʝʭʥʦʣʦʛʠʷʩʳʥ 

ʠʥʪʝʥʩʠʬʠʢʘʮʠʷʣʘʫ ʤʘץʩʘʪʳʥʜʘ ʥʝײסʨʣʳʤ ʤʝʭʘʥʠʢʘʣʳײץ ץʨʘʤʳ ʘʫʳʨ ʘʰʳץ ץʘʨʘ 

ʪʦʧʳʨʘץʪʘʨʜʘ ʪʽʢʝʣʝʡ ʩʝʙʫʜʽ ץʦʣʜʘʥʫסʘ ʙʦʣʘʜʳ[6]. 

 ʪʳʤʜʳ ʧʘʡʜʘʣʘʥʫײ ʳʩʳʥʜʘ ʪᴅʣʽʤʽ ʞʝʨʣʝʨʜʽ ʠʛʝʨʫ ʞᴅʥʝסʩʪʽʢ-ʰʳװʪשʦ שʩʪʘʥʥʳץʘʟʘפ

 ʘʫסʦʨץ ʪʳץʰʽʥ ᴇʩʽʨʫ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥ ʞʝʪʽʣʜʽʨʝ ʦʪʳʨʳʧ ʪᴅʣʽʤʽ ʞʝʨʣʝʨʜʝ ʪʦʧʳʨʘװ

ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥ ʝʥʛʽʟʫ ץʘʞʝʪ, ʘʣ ʦʣʘʨʜʳ ʠʛʝʨʫ ʪʝʨʝש ʽʟʜʝʥʽʩʪʝʨʜʽ ʪʘʣʘʧ ʝʪʝʜʽ, ʩʝʙʝʙʽ ʙʽʨ 

ʤʝʟʛʽʣʜʝ ʪʦʧʳʨʘץʪʘסʳ ʦʨʛʘʥʠʢʘʣʳץ ʟʘʪʪʘʨʜʳ ʘʨʪʪʳʨʫ, ʵʢʦʣʦʛʠʷʣʳץ ʧʨʦʙʣʝʤʘʣʘʨʜʳ ʘʟʘʡʪʫ 

ʞᴅʥʝ ʧʘʨʥʠʢʪʽʢ ᴅʩʝʨʜʽ ʘʟʘʡʪʫ ʤᴅʩʝʣʝʣʝʨʜʽ ʰʝʰʫʜʝ ʤʘשʳʟʳ ʟʦʨ. ʄʠʥʠʤʘʣʜʳ ᴇשʜʝʫ ʞᴅʥʝ 

ʪʽʢʝʣʝʡ ʩʝʙʫ ᴅʜʽʩʪʝʨʽ ʞʘץʩʘʨʪʳʣסʘʥ ʞʝʨ ʞʘʤʳʣסʳʩʳʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ, ʪʦʧʳʨʘץ 

 ʟʘʪʪʘʨʜʳ ʢᴇʙʝʡʪʝʜʽ ץʳ ʦʨʛʘʥʠʢʘʣʳסʨʘʤʳʥʜʘײץ שʟʳʣʫʳʥ ʘʟʘʡʪʘʜʳ, ʦʥʳײʙ שʨʘʤʳʥʳײץ

ʞᴅʥʝ ʘʡʤʘץʪʳץ ʝʛʽʥʰʽʣʽʢ ʞװʡʝʣʝʨʽʥʝ ʦש ᴅʩʝʨ ʝʪʝʜʽ. 

ɿʝʨʪʪʝʣʽʧ ʞʘʪץʘʥ ʪʝʭʥʦʣʦʛʠʷʥʳש ʥʝʛʽʟʛʽ ץʘסʠʜʘʩʳ פʘʟʘץʩʪʘʥʥʳש ʦשʪװʩʪʽʢ-

ʰʳסʳʩʳʥʳש ʪᴅʣʽʤʽ ʞʘסʜʘʡʳʥʜʘ ʜʘץʳʣʜʘʨʜʳ ᴇʩʽʨʫʜʽש ʪʦʧʳʨʘץ ץʦʨסʘʡʪʳʥ 

ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥ ʧʘʡʜʘʣʘʥʫסʘ ʥʝʛʽʟʜʝʣʛʝʥ. ᴆʪʢʝʥ סʘʩʳʨʣʘʨʜʘסʳ ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳʥʳש 

  .ʘ ʪᴇʤʝʥʜʝʫʽʥʝ ᴅʢʝʣʜʽ[7]ס-30-50% שʳ ʢᴇʤʽʨʪʝʛʽʥʽסʪʘץʳ ʪʦʧʳʨʘסʳʥʜʳʣʳץʘʨץ

ɸʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ ʪʘʫʘʨ ᴇʥʜʽʨʫʰʽʣʝʨʜʽש ʥʝʛʽʟʛʽ ʤʽʥʜʝʪʽ ï ʞʦסʘʨʳ ᴅʨʽ ʩʘʧʘʣʳ ᴇʥʽʤ 

ʘʣʫ. ɸʣʘʡʜʘ, פʘʟʘץʩʪʘʥ ʪʘʙʠסʠ-ʢʣʠʤʘʪʪʳץ ʞʘסʜʘʡʣʘʨʜʳש ʘʣʫʘʥ ʪװʨʣʽʣʽʛʽʤʝʥ ʝʨʝʢʰʝʣʝʥʝʜʽ, 

ʳʣסʘʣ ʞʝʪʢʽʣʽʢʩʽʟ ʘʡʤʘץʪʘʨʜʳ80% ש-ʳ ᴇשʜʝʣʝʪʽʥ ʞʝʨʣʝʨʜʽ ʘʣʳʧ ʞʘʪʳʨ, ʦʥʳש ʽʰʽʥʜʝ 

 .ʳʤʝʥ ʩʠʧʘʪʪʘʣʘʜʳסʰʳʣʳץʘסʨײץ ʘʨʳסʳʩ ʪᴅʣʽʤʽ ʞʝʨʣʝʨʽ ʞʦסʩʪʽʢ-ʰʳװʪשʦ שʩʪʘʥʥʳץʘʟʘפ

ʆʥʳש ʽʰʽʥʜʝ ʞʘʣʧʳ ʘʫʤʘץʪʳש ʪᴅʣʽʤʽ ʞʝʨʣʝʨʽ 1,4 ʤʣʥ.ʛʘ ײץʨʘʡʜʳ. 

ʆʩʳסʘʥ ʙʘʡʣʘʥʳʩʪʳ ʜʘץʳʣʜʘʨʜʳ ᴇʩʽʨʫʜʽש ʪʦʧʳʨʘץ ץʦʨסʘʫ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥ ʟʝʨʪʪʝʫ 

 ʡʝʩʽװʜʝʫ ʞשʪʳ ᴇץʙʽʨʽ ï ʪʦʧʳʨʘ שʽʰʽʥʜʝ ʥʝʛʽʟʛʽ ʬʘʢʪʦʨʣʘʨʜʳ שʘʞʝʪʪʽʣʽʛʽ ʪʫʳʥʜʘʡʜʳ, ʦʥʳץ

ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ.  

ʄʘʪʝʨʠʘʣʜʘʨ ʞᴅʥʝ ʟʝʨʪʪʝʫ ᴅʜʽʩʪʝʤʝʣʝʨʽ. פʦʨʰʘסʘʥ ʦʨʪʘʥʳץ שʦʣʘʡʣʳ 

ʬʘʢʪʦʨʣʘʨʳʥ ʙʘʨʳʥʰʘ ʪʠʽʤʜʽ ʧʘʡʜʘʣʘʥʫ ʞᴅʥʝ ʩʦʥʳʤʝʥ ʙʽʨʛʝ ʵʢʦʣʦʛʠʷʣʳץ ʜʘסʜʘʨʳʩץʘ 

 ʪᴇʤʝʥʜʝʫʽʤʝʥ שʳʥʜʘʨʜʳסʘʣʘʫ ʰʳסʳ ʤʘʪʝʨʠʘʣʜʳ ʙʘץʘʙʽʣʝʪʽ ʙʦʡʳʥʰʘ ʙʘʩʪʘʧץ ʨʫײʘʨʩʳ ʪץ

ʩʠʧʘʪʪʘʣʘʪʳʥ ʞʘשʘ ʩʦʨʪʪʘʨʜʳ ʙᴇʣʫʜʽש ʙʘʩʪʳ ʰʘʨʪʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ [8,9]. 

 ʪᴅʞʽʨʠʙʝʣʝʨ ץʪʘʫʰʳ ʪʝʭʥʦʣʦʛʠʷʣʜʳ ʟʝʨʪʪʝʫ ʞᴅʥʝ ʝʥʛʽʟʫ ʙʦʡʳʥʰʘ ʪʘʥʘʧʪʳץʦʨ ʩʘפ

-ʩʪʽʢװʪשʦ שʩʪʘʥʥʳץʘʟʘפ .ʨʛʽʟʽʣʜʽװʜʘʡʳʥʜʘ ʞסʳʩ ʪᴅʣʽʤʽ ʞʘסʩʪʽʢ-ʰʳװʪשʦ שʩʪʘʥʥʳץʘʟʘפ

ʰʳסʳʩʳʥʜʘסʳ ʳʣסʘʣʤʝʥ ʞʘʨʪʳʣʘʡ ץʘʤʪʘʤʘʩʳʟ ʝʪʽʣʛʝʥ ʪᴅʣʽʤʽ ʞʘסʜʘʡʜʘ ʞʘʟʜʳץ ʙʠʜʘʡʜʳש 

 ʥᴇʤʽʨʣʝʨʽ ץʧʝʨʩʧʝʢʪʠʚʪʽ ʢʘʥʘʜʘʣʳ שʘʨʧʘʥʳ ץʩʦʨʪʳ ʞᴅʥʝ ʞʘʟʜʳ 10 ץʩʪʘʥʜʳץʘʟʘפ

ʧʘʡʜʘʣʘʥʳʣʜʳ. ɼʘʣʘʣʳץ ʪᴅʞʽʨʠʙʝʣʝʨ ʪʦʧʳʨʘץ ᴇשʜʝʫʜʽ20-22 שʩʤ ʪʝʨʝשʜʽʢʢʝ ʜʝʡʽʥ ʞʝʨ 

ʞʳʨʪʫ ʞᴅʥʝ ʥᴇʣʜʽʢ ᴇשʜʝʫ ᴅʜʽʩʪʝʨʽ ʙʦʡʳʥʰʘ ʞװʨʛʽʟʽʣʜʽ. ʅײʩץʘʣʘʨ װʰ ץʘʡʪʘʣʘʥʳʤʜʘ 

ʦʨʥʘʣʘʩʪʳʨʳʣʜʳ. ʊץײʳʤ ʩʝʙʫ ʥʘʫʨʳʟʜʳװ שʰʽʥʰʽ ʦʥʢװʥʜʽʛʽʥʜʝ Vence Tudo-7500 

(ɹʨʘʟʠʣʠʷ) ʪʽʢʝʣʝʡ ʩʝʙʫ ʩʝʧʢʽʰʽʤʝʥ ʞװʨʛʽʟʽʣʜʽ, ʙʽʨ ʤʝʟʛʽʣʜʝ ץʘʪʘʨסʘ 100 ʢʛ ʘʤʤʦʬʦʩ 

ʝʥʛʽʟʽʣʜʽ, ʫʯʘʩʢʝʥʽש ʘʫʜʘʥʳ 440 ʤ2 (ʝʥʽ 4,4 ʤ, ײʟʳʥʜʳסʳ 100 ʤ), ʩʝʙʫ ʥʦʨʤʘʩʳ 170 ʢʛ/ʛʘ. 

 ʟʝʨʪʪʝʫʣʝʨ ץʪᴅʞʽʨʠʙʝʣʝʨ ʤʝʥ ʟʝʨʪʭʘʥʘʣʳ ץʘʥ ʤʽʥʜʝʪʪʝʨʜʽ ʰʝʰʫ ʪʘʥʘʧʪʳסʦʡʳʣפ

ʞװʨʛʽʟʫ ʞʦʣʳʤʝʥ ʞװʟʝʛʝ ʘʩʳʨʳʣʜʳ. ʊʦʧʳʨʘץʪʳײץ שʨʳʣʳʤʜʳץ-ʘʛʨʝʛʘʪʪʳײץ ץʨʘʤʳ ʤʝʥ 

ʩʫ ᴇʪʢʽʟʛʽʰʪʽʛʽ ʅ.ʀ. ʉʘʚʚʠʥʦʚ ᴅʜʽʩʽʤʝʥ ʘʥʳץʪʘʣʜʳ. 

ʄʘʫʩʳʤʜʳץ ʢʝʟʝשʜʝʛʽ ʘʫʘ-ʨʘʡʳ ʞʘסʜʘʡʣʘʨʳ. פʘʟʘץʩʪʘʥ ʤʝʥ ʆʨʪʘ ɸʟʠʷʥʳש ʪᴅʣʽʤʽ 

ʝʛʽʥʰʽʣʽʛʽ ʳʣסʘʣʤʝʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʽʣʤʝʛʝʥ (ʞʘʫʳʥ-ʰʘʰʳʥʳ 250 ʤʤ-ʜʝʥ ʢʝʤ), ʞʘʨʪʳʣʘʡ 

 ʜʝʧ (ץ400 ʤʤ-ʜʝʥ ʘʨʪʳ) ʘʤʪʘʤʘʩʳʟ ʝʪʽʣʛʝʥץ ʘʤʪʘʤʘʩʳʟ ʝʪʽʣʛʝʥ (250-400 ʤʤ) ʞᴅʥʝץ
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ʙᴇʣʽʥʝʜʽ. ɾʳʣʜʳץ ʞʘʫʳʥ-ʰʘʰʳʥ ʤᴇʣʰʝʨʽʥʝ ʩᴅʡʢʝʩ ʪᴅʣʽʤʽ ʞʝʨʣʝʨʜʽש ʳʣסʘʣʤʝʥ 

 .ʤʢʽʥװʘʤʪʘʤʘʩʳʟ ʝʪʽʣʫ ʜᴅʨʝʞʝʩʽ ʙʽʨʰʘʤʘ ᴇʟʛʝʨʽʧ ʦʪʳʨʫʳ ʤץ

 שʘʥ ʦʨʪʘ ʞᴅʥʝ ʩʫ ʨʝʩʫʨʩʪʘʨʳ ʤʠʥʠʩʪʨʣʽʛʽʥʽסʦʨʰʘפ ʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳץʘʟʘפ

ʜʝʨʝʢʪʝʨʽ ʙʦʡʳʥʰʘ ʢʣʠʤʘʪ ʞʳʣʳ ᴅʨʽ ʳʣסʘʣʜʳ ʙʦʣʘʜʳ. ʆʨʪʘʰʘ ʞʳʣʜʳץ ʪʝʤʧʝʨʘʪʫʨʘ 2030 

ʞʳʣסʘ ץʘʨʘʡ 1,70ʉ, 2050 ʞʳʣסʘ ï 2,90ʉ ʞᴅʥʝ 2085 ʞʳʣסʘ ï 4,10ʉ ᴇʩʫʽʥ ʙʦʣʞʘʡʜʳ. ɾʘʫʳʥ-

ʰʘʰʳʥ 2030 ʞʳʣסʘ ץʘʨʘʡ 7%-סʘ, 2050 ʞʳʣסʘ ï 8,1%-סʘ ʞᴅʥʝ 1961-1990 ʞʳʣʜʘʨʜʘסʳ 

ʙʘʟʘʣʳץ ʢʝʟʝשʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ 2085 ʞʳʣסʘ ץʘʨʘʡ 9,9%-סʘ ʘʨʪʘʜʳ. ɾʘʫʳʥ-ʰʘʰʳʥʥʳש 

ʝש ʢᴇʧ ᴇʩʫʽ ץʳʩʪʘ ʙʦʣʘʜʳ: 2030 ʞʳʣʳ 14%, 2050 ʞʳʣʳ 21% ʞᴅʥʝ 2085 ʞʳʣסʘ ץʘʨʘʡ 28%. 

ʉʦʥʜʘʡ-ʘץ ʞʘʟ ʘʡʣʘʨʳʥʜʘ ʞʘʫʳʥ-ʰʘʰʳʥʥʳס2,8% שʘ ץʳʩץʘ ʤʝʨʟʽʤʜʽ ᴇʩʫʽ ʢװʪʽʣʫʜʝ [11]. 

ʂʣʠʤʘʪʪʳץ ʞʘסʜʘʡʣʘʨʜʳ ʩʠʧʘʪʪʘʫ װʰʽʥ ɸʣʤʘʪʳ ʦʙʣʳʩʳ "פʘʟנɿʀ" ɾʐʉ 

"ɸʣʤʘʣʳʙʘץ" ʤʝʪʝʦʨʦʣʦʛʠʷʣʳץ ʩʪʘʥʮʠʷʩʳʥʳש ʜʝʨʝʢʪʝʨʽ ʧʘʡʜʘʣʘʥʳʣʜʳ. 

 שʜʝʨʝʢʪʝʨʽ ʙʦʡʳʥʰʘ ʘʫʘʥʳ ץʢᴇʧʞʳʣʜʳ שɿʀ" ɾʐʉ ʤʝʪʝʦʩʪʘʥʮʠʷʩʳʥʳנʘʟפ"

ʦʨʪʘʰʘ ʞʳʣʜʳץ ʪʝʤʧʝʨʘʪʫʨʘʩʳ +7,60ʉ, ʞʳʣʜʳש ʝש ʳʩʪʳץ ʘʡʳ ʰʽʣʜʝ ʘʡʳ, ʘʫʘ 

ʪʝʤʧʝʨʘʪʫʨʘʩʳ ʦʨʪʘʰʘ 24,10ʉ. 50ʉ-ʪʘʥ ʪᴇʤʝʥ ʪʝʤʧʝʨʘʪʫʨʘ ץʘʟʘʥ ʘʡʳʥʳש ʝʢʽʥʰʽ ʥʝʤʝʩʝ 

 - ʳʥʜʘסʘʷ שʘʨʘʰʘʥʳץ ʳʩʳסʘʨ ʞʘʤʳʣץ ʪʳץʨʘײʥʜʽʛʽʥʜʝ ʙʝʣʛʽʣʝʥʜʽ. ʊװʰʽʥʰʽ ʦʥʢװ

ʞʝʣʪʦץʩʘʥʥʳש ʙʘʩʳʥʜʘ ʧʘʡʜʘ ʙʦʣʘʜʳ ʞᴅʥʝ 85-100 ʢװʥ ʞʘʪʘʜʳ. 

ᴆʩʽʤʜʽʢʪʝʨʜʽש ʙʝʣʩʝʥʜʽ ᴇʩʫ ʢʝʟʝשʽʥʜʝ (ʩᴅʫʽʨ-ץʳʨʢװʡʝʢ) ʦש ʪʝʤʧʝʨʘʪʫʨʘʥʳש 

ʞʠʳʥʪʳסʳ 35150ʉ-ץʘ ʞʝʪʪʽ. ʆʩʳ ʢʝʟʝשʜʝ ʘʡʤʘץʪʘסʳ ʞʘʫʳʥ-ʰʘʰʳʥ ʤᴇʣʰʝʨʽ 219-ʜʘʥ 291 

ʤʤ-ʛʝ ʜʝʡʽʥ ᴇʟʛʝʨʝʜʽ. ʆʨʪʘʰʘ ʢᴇʧʞʳʣʜʳץ ʤᴅʣʽʤʝʪʪʝʨʛʝ ʩᴅʡʢʝʩ, ʞʘʫʳʥ-ʰʘʰʳʥʥʳש ʥʝʛʽʟʛʽ 

ʤᴇʣʰʝʨʽ ʢᴇʢʪʝʤʜʝ ʪװʩʝʜʽ.  

 ʤᴅʣʽʤʝʪʪʝʨʽ ʙʦʡʳʥʰʘ 2018-2020 ʞʳʣʜʘʨ שɿʀ" ʤʝʪʝʦʩʪʘʥʮʠʷʩʳʥʳנʘʟפ"

ʘʨʘʩʳʥʜʘסʳ ʤʝʪʝʦʨʦʣʦʛʠʷʣʳץ ʞʘסʜʘʡʣʘʨ ᴇʩʽʤʜʽʢʪʝʨʜʽש ᴇʥʽʧ-ᴇʩʫʽʥʝ ץʦʣʘʡʣʳ ʙʦʣʜʳ (267,5-

320,7 ʤʤ) (1-ʩʫʨʝʪ). ʉᴅʫʽʨ-ʰʽʣʜʝ ʘʡʣʘʨʳʥʜʘסʳ ʘʫʘʥʳש ʦʨʪʘʰʘ ʪʝʤʧʝʨʘʪʫʨʘʩʳ ʞʳʣʜʘʨ 

ʙʦʡʳʥʰʘ 18,5-19,60ʉ ʘʨʘʣʳסʳʥʜʘ ʙʦʣʜʳ, ʷסʥʠ ʦʨʪʘʰʘ ʢᴇʧʞʳʣʜʳץ ʤᴅʣʽʤʝʪʪʝʨʤʝʥ 

ʩʘʣʳʩʪʳʨסʘʥʜʘ 0,5-1,60ʉ ʞʦסʘʨʳ. 

ʉᴅʫʽʨ-ʤʘʤʳʨ ʘʡʣʘʨʳʥʜʘ ʞʘʫסʘʥ ʞʘʫʳʥ-ʰʘʰʳʥ ʪʦʧʳʨʘץʪʘסʳ ᴇʥʽʤʜʽ ʳʣסʘʣ ץʦʨʳʥʳש 

ʞʝʪʢʽʣʽʢʪʽ ʞʠʥʘץʪʘʣʫʳʥʘ ʞᴅʥʝ ʞʘʟʜʳץ ʘʨʧʘ ʤʝʥ ʞʘʟʜʳץ ʙʠʜʘʡ ᴇʩʽʤʜʽʢʪʝʨʽʥʽש ᴇʩʫʽ ʤʝʥ 

ʜʘʤʫʳʥʳש ʙʘʩʪʘʧץʳ ʢʝʟʝשʽʥʜʝ ʳץʧʘʣʳ ʟʦʨ ʙʦʣʜʳ. 
 

   
ɸʫʘ ʪʝʤʧʝʨʘʪʫʨʘʩʳ, ÁC                                         ɾʘʫʳʥ-ʰʘʰrʥ ʤᴇʣʰʝʨʽ, ʤʤ 

 

1-ʩʫʨʝʪ ï ʄʘʫʩʳʤ ʢʝʟʝשʽʥʜʝʛʽ ʦʨʪʘʰʘ ʘʡʣʳץ ʘʫʘ ʪʝʤʧʝʨʘʪʫʨʘʩʳ ʞᴅʥʝ 

ʞʘʫʳʥ-ʰʘʰʳʥ ʤᴇʣʰʝʨʽ 

 

ʉʦʥʳʤʝʥ, 2018-2020 ʞʳʣʜʘʨʜʘסʳ ʟʝʨʪʪʝʫ ʢʝʟʝשʽʥʜʝʛʽ ʢʣʠʤʘʪʪʳץ ʞʘסʜʘʡʣʘʨ 

ᴇʩʽʤʜʽʢʪʝʨʜʽש ᴇʩʫʽ ʤʝʥ ʜʘʤʫʳ װʰʽʥ, ʩʦʥʜʘʡ-ʘץ ʞʘʟʜʳץ ʘʨʧʘ ʤʝʥ ʞʘʟʜʳץ ʙʠʜʘʡ ʜᴅʥʽʥʽש 

ᴇʥʽʤʜʽʣʽʛʽ װʰʽʥ ץʦʣʘʡʣʳ ʙʦʣʜʳ. 

ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ. ʊʦʧʳʨʘץʪʳ ᴇשʜʝʫ ï ʘʫʳʣʰʘʨʫʘʰʳʣʳץ ᴇʥʜʽʨʽʩʽʥʜʝʛʽ 

ʵʥʝʨʛʠʷʥʳ ʢᴇʧ ץʘʞʝʪ ʝʪʝʪʽʥ ʧʨʦʮʝʩʪʝʨʜʽש ʙʽʨʽ. ᴆʩʽʤʜʽʢ ʰʘʨʫʘʰʳʣʳסʳ ï ʝץ שʳʤʙʘʪ ʞᴅʥʝ 

ʢװʨʜʝʣʽ ʞײʤʳʩ, ʞʘʥʘʨ-ʞʘסʘʨ ʤʘʡסʘ ʤץײʪʘʞ, ʝשʙʝʢʪʽ ʢᴇʧ ץʘʞʝʪ ʝʪʝʪʽʥ ʞᴅʥʝ ʵʢʦʣʦʛʠʷʣʳץ 

ʪײʨסʳʜʘʥ ץʦʣʘʡʩʳʟ ʙʦʣʳʧ ʢʝʣʝʜʽ[10]. ʆʩʳסʘʥ ʙʘʡʣʘʥʳʩʪʳ פʘʟʘץʩʪʘʥʥʳש ʦשʪװʩʪʽʢ-

ʰʳסʳʩʳʥʳש ʪᴅʣʽʤʽ ʞʘסʜʘʡʳʥʜʘ ץʦʨ ʩʘץʪʘʫʰʳ ʪʝʭʥʦʣʦʛʠʷ ʙʦʡʳʥʰʘ ʙʽʟʜʽש ʟʝʨʪʪʝʫʣʝʨʽʤʽʟ 

2018-2020 ʞʳʣʜʘʨʳ פʘʟ ɽᴆʐ נɿʀ ʝʛʽʥʰʽʣʽʢ ʟʝʨʪʭʘʥʘʩʳʥʳש ʪʘʥʘʧʪʳץ ʪᴅʞʽʨʠʙʝʩʽʥʜʝ 
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 ʘʨʳ ʤᴇʣʰʝʨʜʝסʘʨʘʰʽʨʽʢ ʤᴇʣʰʝʨʽ ᴇʪʝ ʪᴇʤʝʥ, ʬʦʩʬʦʨʤʝʥ ʦʨʪʘʰʘ ʞᴅʥʝ ʢʘʣʠʡʤʝʥ ʞʦץ

 .ʨʛʽʟʽʣʜʽװʳʥʜʘ ʞסʳʨ ʪʦʧʳʨʘשʦץ-ʘʨʘץ ץʘʤʪʘʤʘʩʳʟ ʝʪʽʣʛʝʥ ʘʰʳץ

ɾʘʟʜʳץ ʙʠʜʘʡ ʤʝʥ ʘʨʧʘʥʳש ʟʝʨʪʪʝʫ ʪʘʥʘʙʳʥʘ ʬʦʩʬʦʨ ʪʳשʘʡʪץʳʰʳ (ɸʤʤʦʬʦʩ) 100 

ʢʛ, ʘʣ ʘʟʦʪ ʪʳשʘʡʪץʳʰʳ (ʉʝʣʠʪʨʘ) ᴇʥʽʧ ᴇʩʫ ʢʝʟʝשʽʥʽש III-ʰʽ ʢʝʟʝשʽʥʜʝ ʛʝʢʪʘʨʳʥʘ 100 ʢʛ 

ʝʥʛʽʟʽʣʜʽ.  

ʊʦʧʳʨʘץʪʳש ʘʛʨʦʭʠʤʠʷʣʳץ ʢᴇʨʩʝʪʢʽʰʪʝʨʽ. ʊʦʧʳʨʘץʪʳש ʛʝʪʝʨʦʛʝʥʜʽʣʽʛʽ ʞᴅʥʝ ʞʝʢʝ 

ʪʘʥʘʧʪʳש ʨʝʣʴʝʬʽ ʬʠʟʠʢʘʣʳץ, ʭʠʤʠʷʣʳץ ʞᴅʥʝ ʙʠʦʣʦʛʠʷʣʳץ ץʘʩʠʝʪʪʝʨʜʽש ᴇʟʛʝʨʫʽʤʝʥ 

ʩʠʧʘʪʪʘʣʘʜʳ. ʊʦʧʳʨʘץʪʳש ʘʛʨʦʵʢʦʣʦʛʠʷʣʳץ ʙʘʩʪʘʧץʳ ʞʘʡ-ʢװʡʽʥ ʩʠʧʘʪʪʘʫסʘ ʙʘסʳʪʪʘʣסʘʥ 

ʪʦʧʳʨʘװ ץʣʛʽʣʝʨʽʥ ʽʨʽʢʪʝʫ ʪʘʥʘʧʪʳש ʘʫʤʘסʳʥʜʘ ʞװʨʛʽʟʽʣʜʽ. ɹʘסʘʣʘʫ ʢʨʠʪʝʨʠʡʣʝʨʽ ʨʝʪʽʥʜʝ 

ʞʳʣʞʳʤʘʣʳ ץʦʨʝʢʪʽʢ ʟʘʪʪʘʨʜʳש (ʞʳʣʞʳʤʘʣʳ ʬʦʩʬʦʨ, ʤʝʪʘʙʦʣʠʢʘʣʳץ ʢʘʣʠʡ, ʞʝשʽʣ 

ʛʠʜʨʦʣʠʟʜʝʥʝʪʽʥ ʘʟʦʪ), ʩʫʜʘ ʝʨʠʪʽʥ ʞᴅʥʝ ʞʘʣʧʳ ʛʫʤʫʩʪʳש ʢᴇʨʩʝʪʢʽʰʪʝʨʽ ʧʘʡʜʘʣʘʥʳʣʜʳ. 

ʊʘʣʜʘʫ ʤᴅʣʽʤʝʪʪʝʨʽ  ʢᴇʨʩʝʪʢʝʥʜʝʡ,  ʪʘʥʘʧʪʳש ʪʦʧʳʨʘסʳʥʜʘ (ץʘʙʳʣʜʘʥסʘʥ ʛʨʘʜʘʮʠʷ 

ʙʦʡʳʥʰʘ) ץʘʨʘʰʽʨʽʢ ʞᴅʥʝ ʞʝשʽʣ ʳʜʳʨʘʡʪʳʥ ʘʟʦʪʧʝʥ ʪᴇʤʝʥ ʜʝשʛʝʡʜʝ ץʘʤʪʘʤʘʩʳʟ ʝʪʽʣʛʝʥ. 

ʉʦʥʳʤʝʥ, ʪʘʥʘʧʪʘסʳ ʪʦʧʳʨʘץʪʳ0-25 ש ʩʤ ץʘʙʘʪʳʥʜʘסʳ ץʘʨʘʰʽʨʽʢʪʽש ʦʨʪʘʰʘ ʤᴇʣʰʝʨʽ 

1,88%-ʜʳ ײץʨʘʜʳ, ʘʫʳʪץʫʳ 1,20-ʜʘʥ 2,75%-סʘ ʜʝʡʽʥ, ʘʫʳʪץʫ ʢʦʵʬʬʠʮʠʝʥʪʽ 25%. 

ɾʝשʽʣ ʳʜʳʨʘʡʪʳʥ ʘʟʦʪʪʳש ʤᴇʣʰʝʨʽ ʩᴅʡʢʝʩʽʥʰʝ 33 ʤʛ/ʢʛ (25-ʪʝʥ 50 ʤʛ/ʢʛ-סʘ ʜʝʡʽʥ) 

ʞᴅʥʝ 21% ײץʨʘʡʜʳ. 

ɸʣʤʘʩʧʘʣʳ ʢʘʣʠʡʜʽש ʙʘʩʪʘʧץʳ ʤᴇʣʰʝʨʽ ʦʨʪʘʰʘ ʝʩʝʧʧʝʥ 355 ʤʛ/ʢʛ ײץʨʘʜʳ, ʙײʣ 

ʪʦʧʳʨʘץʪʘʨʳʥʳש ʙʘʩʪʘʧץʳ ʢװʡʽʥ ʞʦסʘʨʳ (ʜᴅʥʜʽ ʜʘץʳʣʜʘʨ װʰʽʥ) ʞᴅʥʝ ʦʨʪʘʰʘ ץʘʤʪʘʤʘʩʳʟ 

ʝʪʽʣʛʝʥ (ʝʛʽʩʪʽʢ ʞᴅʥʝ ʪʝʭʥʠʢʘʣʳץ ʜʘץʳʣʜʘʨ װʰʽʥ) ʜʝשʛʝʡʜʝ ʩʠʧʘʪʪʘʡʜʳ. 

ʆʨʛʘʥʦʛʝʥʝʟʜʽש ʙʽʨ ʢʝʟʝשʽʥʝʥ ʝʢʽʥʰʽʩʽʥʝ ʘʫʳʩץʘʥ ʢʝʟʜʝ ᴇʩʽʤʜʽʢʪʝʨʜʽץ שʦʨʝʢʪʝʥʫʽ, 

ʞʳʣʫʤʝʥ, ʳʣסʘʣʤʝʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʽʣʫʽ ʞᴅʥʝ ʪ. ʙ. ץʘʞʝʪʪʽʣʽʢʪʝʨʽ ᴇʟʛʝʨʝʜʽ.  

ʆʨʛʘʥʦʛʝʥʝʟʜʽש III ʢʝʟʝשʽʥʽש ʙʘʩʳʥʜʘ ʤʠʥʝʨʘʣʜʳ ʘʟʦʪʪʳ ʝʥʛʽʟʫ ʦʥʳײ שʟʘץʪʳסʳʥ 

ʘʨʪʪʳʨʫסʘ, ʵʤʙʨʠʦʥʘʣʴʜʳ ʛװʣʜʝʥʫʽʥʽש ʩʝʛʤʝʥʪʪʝʣʫʽʥ ʢװʰʝʡʪʫʛʝ ʞᴅʥʝ ʤʘʩʘץʪʳש 

ᴇʥʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫסʘ ʙʦʣʘʪʳʥʜʳסʳ ʘʥʳץʪʘʣʜʳ. ʆʩʳסʘʥ ʙʘʡʣʘʥʳʩʪʳ ʪʘʥʘʧʪʘסʳ ʜᴅʥʜʽ 

ʜʘץʳʣʜʘʨʜʳ (ʞʘʟʜʳץ ʞᴅʥʝ ʢװʟʜʽʢ ʙʠʜʘʡ) ʘʟʦʪʧʝʥ ץʦʨʝʢʪʝʥʜʽʨʫ ʦʨʛʘʥʦʛʝʥʝʟ ʢʝʟʝשʜʝʨʽʥ 

ʝʩʢʝʨʝ ʦʪʳʨʳʧ ʞװʨʛʽʟʽʣʜʽ. 

ʊʘʥʘʧʪʳץ ʪᴅʞʽʨʠʙʝʥʽש ʪʦʧʳʨʘסʳʥʜʘסʳ ץʦʨʝʢʪʽʢ ʟʘʪʪʘʨʜʳש ʤᴇʣʰʝʨʽʥ ʙʘץʳʣʘʫ (1-

ʢʝʩʪʝ) ʤʠʥʝʨʘʣʜʳ ʪʳשʘʡʪץʳʰʪʘʨʜʳש ʝʥʛʽʟʽʣʫʽʥʝ ʙʘʡʣʘʥʳʩʪʳ ʦʣʘʨʜʳײץ שʨʘʤʳ ᴇשʜʝʣʛʝʥ 

ʜʘץʳʣʜʘʜʳש ʞʦסʘʨʳ ᴇʥʽʤʜʽʣʽʛʽʥ ץʘʣʳʧʪʘʩʪʳʨʫ װʰʽʥ ʞʝʪʢʽʣʽʢʪʽ ʝʢʝʥʽʥ ʢᴇʨʩʝʪʪʽ. 

 
1-ʢʝʩʪʝ ï ʊᴅʞʽʨʠʙʝ ʪʘʥʘʙʳʥʳש ʪʦʧʳʨʘסʳʥʜʘסʳ ץʦʨʝʢʪʽʢ ʟʘʪʪʘʨʜʳײץ שʨʘʤʳʥʳש 

ᴇʟʛʝʨʫʽ  
 

ɼʘץʳʣ 

 ʨʘʤʳ, ʤʛ/ʢʛײץ שʦʨʝʢʪʽʢ ʵʣʝʤʝʥʪʪʝʨʜʽפ

Nʣ.ʛ. ʈ2ʆ5 ʂ2ʆ 

ʝʨʪʝ ʢᴇʢʪʝʤʜʝ 
ʞʠʥʘʫ 

ʘʣʜʳʥʜʘ 

ʝʨʪʝ 

ʢᴇʢʪʝʤʜʝ 

ʞʠʥʘʫ 

ʘʣʜʳʥʜʘ 

ʝʨʪʝ 

ʢᴇʢʪʝʤʜʝ 

ʞʠʥʘʫ 

ʘʣʜʳʥʜʘ 

ɾʘʟʜʳץ 

ʘʨʧʘ 
31,5 68,8 12,0 30,4 280 316 

ɾʘʟʜʳץ 

ʙʠʜʘʡ 
39,2 53,5 14,0 33,7 300 312 

 

ʉʦʥʳʤʝʥ, ʝʛʝʨ ʝʨʪʝ ʢᴇʢʪʝʤʜʝ ʪʦʧʳʨʘץʪʘסʳ ʞʝשʽʣ ʳʜʳʨʘʡʪʳʥ ʘʟʦʪʪʳש ʤᴇʣʰʝʨʽ 

31,5-39,2 ʤʛ/ʢʛ ʘʨʘʩʳʥʜʘ ʘʫʳʪץʘʩʘ, ᴇʥʽʤ ʞʠʥʘʫ ʢʝʟʝשʽʥʜʝ ï 53,5- 68,8 ʤʛ/ʢʛ-ʜʳ ײץʨʘʜʳ. 

ʗסʥʠ, ʪʘʥʘʧʪʳש ʪʦʧʳʨʘסʳ ʞʝשʽʣ ʳʜʳʨʘʡʪʳʥ ʘʟʦʪʧʝʥ ʪᴇʤʝʥ ʜᴅʨʝʞʝʜʝ ץʘʤʪʘʤʘʩʳʟ 

ʝʪʽʣʫʽʤʝʥ ʩʠʧʘʪʪʘʣʘʜʳ. ɾʳʣʞʳʤʘʣʳ ʬʦʩʬʦʨʜʳש ʤᴇʣʰʝʨʽ ʝʨʪʝ ʢᴇʢʪʝʤʜʝ ʪᴇʤʝʥ ʜʝשʛʝʡʜʝ 

ʙʦʣʜʳ ʞᴅʥʝ 12,0-ʜʝʥ 14 ʤʛ/ʢʛ ʘʨʘʣʳסʳʥʜʘ ʘʫʳʪץʳʜʳ. 

ʌʦʩʬʦʨ ʪʳשʘʡʪץʳʰʪʘʨʳʥ ʝʥʛʽʟʫ ʜʘץʳʣʜʘʨʜʳש ʞʝʪʢʽʣʽʢʪʽ ʤᴇʣʰʝʨʜʝ ץʦʨʝʢʪʝʥʫʽʥ 

 ʪʘץʳ ʪʦʧʳʨʘסʪʘʥʘʙʳʥʜʘ שʳʣʜʘʨʜʳץʘʪʘʨ ʜᴅʥʜʽ ʜʘץ ʦʡʤʘʡ, ʩʦʥʳʤʝʥץ ʘʥʘץ ʘʤʪʘʤʘʩʳʟ ʝʪʽʧץ

ʞʳʣʞʳʤʘʣʳ ʬʦʩʬʦʨʜʳש ʤᴇʣʰʝʨʽʥʽ30,4 ש-ʪʝʥ 33,7 ʤʛ/ʢʛ-סʘ ʜʝʡʽʥ ʞʠʥʘʣʫʳʥʘ ʳץʧʘʣ ʝʪʪʽ. 

ʊʦʧʳʨʘץʪʘסʳ ʘʣʤʘʩʧʘʣʳ ʢʘʣʠʡ ʤᴇʣʰʝʨʽ ʝʨʪʝ ʢᴇʢʪʝʤʜʝ ʜʝ, ʝʛʽʥ ʞʠʥʘʫ ʢʝʟʝשʽʥʜʝ ʜʝ ʦʨʪʘʰʘ 

ʞᴅʥʝ ʞʦסʘʨʳ ʜʝשʛʝʡʜʝ ץʘʤʪʘʤʘʩʳʟ ʝʪʽʣʜʽ. 
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ʊʦʧʳʨʘץʪʳ ᴇשʜʝʫ ᴅʜʽʩʪʝʨʽʥʽש ʪʦʧʳʨʘץ ʪʳסʳʟʜʳסʳʥʘ ᴅʩʝʨʽʥ, ʩʦʥʳש ʽʰʽʥʜʝ ʥʝʛʽʟʛʽ 

ᴇשʜʝʫʜʝʥ, ʷסʥʠ ʜᴅʩʪװʨʣʽ ʪʝʭʥʦʣʦʛʠʷʜʘʥ ʙʘʩ ʪʘʨʪʫ ï  ᴇʩʽʤʜʽʢ ץʘʣʜʳץʪʘʨʳʥʳץ שʘʣʳʧʪʘʩʫʳʥʘ 

ʳץʧʘʣ ʝʪʝʪʽʥ ʥᴇʣʜʽʢ ʪʝʭʥʦʣʦʛʠʷʤʝʥ ʙʝʣʩʝʥʜʽ ʪװʨʜʝ ʢᴇʧʪʝʛʝʥ סʘʣʳʤʜʘʨʤʝʥ ʪʘʣץʳʣʘʥʘʜʳ 

[12]. ʊʦʧʳʨʘץʪʳש ʞʦסʘʨסʳ ץʘʙʘʪʳʥʳש ʪʳסʳʟʜʘʥʫʳʥʳש ʢװʨʪ ᴇʩʫʽ ʘʣסʘʰץʳ ʪᴇʨʪ ʞʳʣʜʘ 

0,05-0,09 ʛ/ʩʤ3, ʙʝʩʽʥʰʽ ʞᴅʥʝ ʘʣʪʳʥʰʳ ʞʳʣʜʘʨʳ ʪʝʨʝץ שʦʧʩʳʪʫʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ 

ʪʳסʳʟʜʳץ ʘʡʳʨʤʘʰʳʣʳסʳ 0,01-0,03 ʛ/ʩʤ3 ʜʝʡʽʥ ʢװʨʪ ʪᴇʤʝʥʜʝʡʜʽ, ʤײʥʜʘʡ ʥᴅʪʠʞʝʣʝʨ ʙʘʩץʘ 

ʞײʤʳʩʪʘʨʜʘ ʜʘ ʙʘʡץʘʣʜʳ [13,14]. 

ɾʘʟʜʳץ ʙʠʜʘʡ ʤʝʥ ʞʘʟʜʳץ ʘʨʧʘ ᴇʩʽʨʽʣʛʝʥ ʘʰʳץ ץʘʨʘ-ץʦשʳʨ ʪʦʧʳʨʘץʪʳש 

ʪʳסʳʟʜʳסʳʥ 0-30 ʩʤ, 0-10, 10-20, 20-30 ʩʤ ץʘʙʘʪʪʘʨʳʥʜʘ ʘʥʳץʪʘʫ ʦʥʳש ʞʦסʘʨʳʜʘ ʘʪʘʣסʘʥ 

 .ʪʘʡ ᴇʟʛʝʨʫʽʥ ʢᴇʨʩʝʪʪʽץʘ ʙʘʡʣʘʥʳʩʪʳ ʜʘ ʘʡʪʘʨʣʳסʳʣʜʘʨץʜʝʣʛʝʥ ʜʘשʘʙʘʪʪʘʨʜʘ ʜʘ, ᴇץ

ɿʝʨʪʪʝʫ ʞײʤʳʩʪʘʨʳʥʳש ʤᴅʣʽʤʝʪʪʝʨʽ ʙʦʡʳʥʰʘ[15], ײץʨסʘץʰʳʣʳץ ʞʳʣʜʘʨʳ ʪʦʧʳʨʘץ 

ʪʳסʳʟʜʳסʳʥʳש ʤᴅʥʜʝʨʽ ʞʦסʘʨʳ ʙʦʣʜʳ ʞᴅʥʝ ʙʠʜʘʡ װʰʽʥ 1,00-1,20 ʛ/ʩʤ3 ײץʨʘʜʳ, ʘʣ 

ʳʣסʘʣʜʳ ʞʳʣʜʘʨʳ ʦʣ 0,10 ʛ/ʩʤ3 ʪᴇʤʝʥʜʝʜʽ. ʓʣסʘʣʜʳʣʳץ ʞʝʪʢʽʣʽʢʪʽ ʞʘסʜʘʡʳʥʜʘ ʦשʪʘʡʣʳ 

ʪʳסʳʟʜʳץ ʧʘʨʘʤʝʪʨʣʝʨʽʥʽש ʘʫץʳʤʳ ʢʝשʝʡʝʜʽ [16]. 

ɹʽʟʜʽש ʪᴅʞʽʨʠʙʝʣʝʨʽʤʽʟʜʝ ʢᴇʢʪʝʤʜʝ ʝʛʽʩʪʝʥ ʢʝʡʽʥ ʞᴅʥʝ ʝʛʽʥ ʞʠʥʘʫ ʘʣʜʳʥʜʘ 

ʪʦʧʳʨʘץʪʳש ʪʳסʳʟʜʳסʳʥʳש ʞʦסʘʨʳʣʘʫ ʪʝʥʜʝʥʮʠʷʩʳ ʙʝʣʛʽʣʝʥʜʽ (2-ʩʫʨʝʪ). 
 

 
 

2-ʩʫʨʝʪ ï ʄʘʫʩʳʤ ʙʦʡʳʥʜʘסʳ ʘʰʳץ ץʘʨʘ-ץʦשʳʨ ʪʦʧʳʨʘסʳʥʳש ʪʳסʳʟʜʳסʳ 

 (0-30 ʩʤ, ʛ/ʩʤ3 ץʘʙʘʪʳ), ʦʨʪʘʰʘ 2018-2020 ʞʞ. 
 

ʂᴇʢʪʝʤʜʝ ʟʝʨʪʪʝʣʝʪʽʥ ʜʘץʳʣʜʘʨʜʳש ʪʦʧʳʨʘץ ʪʳסʳʟʜʳסʳ 1,19-1,23 ʛ/ʩʤ3,  ʙʦʨʧʳʣʜʘץ 

- ᴅʣʩʽʟ ʪʳסʳʟʜʘʣסʘʥ ʢװʡʜʝ ʙʦʣʜʳ, ʘʣ ʦʣʘʨʜʳ ʞʠʥʘʫ ʢʝʟʽʥʜʝ ʦʥʳש ʪʳסʳʟʜʳסʳ ʘʨʪʳʧ, 1,32-

1,39 ʛ/ʩʤ3 ײʣסʘʡʜʳ, ᴅʩʽʨʝʩʝ ʪʦʧʳʨʘץʪʳ ʥᴇʣʜʽʢ ᴇשʜʝʫ ʢʝʟʽʥʜʝ ʪʳסʳʟʜʳʣʳץ ʢᴇʨʩʝʪʢʽʰʪʝʨʽ 

ʞʦסʘʨʳ ʙʦʣʜʳ.  

ʉʫʤʝʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʽʣʤʝʛʝʥ ʪᴅʣʽʤʽ ʞʝʨʜʽש ʝש ʢᴇʧ װʣʝʩ ʩʘʣʤʘסʳ 64%, ʞʘʨʪʳʣʘʡ 

 ʘʤʪʘʤʘʩʳʟ ʝʪʽʣʛʝʥ ʪᴅʣʽʤʽ ʞʝʨʣʝʨʜʝ ʪʠʽʩʽʥʰʝ 26 ʞᴅʥʝ 10%-ʜʳץ ʘʤʪʘʤʘʩʳʟ ʝʪʽʣʛʝʥ ʞᴅʥʝץ

ʘʣʳʧ ʞʘʪʳʨ[16]. ʂᴇʧʪʝʛʝʥ סʘʣʳʤʜʘʨʜʳש ʤᴅʣʽʤʝʪʪʝʨʽ ʙʦʡʳʥʰʘ ץʘʨʘ ץʦשʳʨ 

ʪʦʧʳʨʘץʪʘʨʳʥʜʘסʳ ʪʦʧʳʨʘץ ʪʳסʳʟʜʳסʳʥʳש ʤײʥʜʘʡ ʜʠʘʧʘʟʦʥʳ ʪʝʧʝïʪʝשʜʽʢ 

ʪʳסʳʟʜʳסʳʥʳש ʨץײʩʘʪ ʝʪʽʣʛʝʥ ʤᴅʥʜʝʨʽʤʝʥ 1.30-1.40 ʛ/ʩʤ3  ʩᴅʡʢʝʩ ʙʦʣʘʜʳ. [17]. 

ʊʦʧʳʨʘץʪʳ ᴇשʜʝʫ ʪᴅʩʽʣʜʝʨʽʥʝ ʙʘʡʣʘʥʳʩʪʳ  ʢʝʟ-ʢʝʣʛʝʥ ʜʘץʳʣʜʳש ᴇʥʽʤʜʽʣʽʛʽ ï ʙײʣ 

 ʳʟסʬʘʢʪʦʨʣʘʨʤʝʥ ʪʳ ץʘʥ ʦʨʪʘ ʬʘʢʪʦʨʣʘʨʳʤʝʥ, ᴅʩʽʨʝʩʝ ʽʰʢʽ ʤʝʪʝʦʨʦʣʦʛʠʷʣʳסʦʨʰʘץ

ʙʘʡʣʘʥʳʩʪʳ. ʂʝʡʙʽʨ ʞʳʣʜʘʨʳ ץʦʣʘʡʩʳʟ ʞʘסʜʘʡʣʘʨסʘ ʙʘʡʣʘʥʳʩʪʳ ʰʳסʳʥʜʘʨ 50-65%-סʘ 

ʜʝʡʽʥ ʙʦʣʫʳ ʤװʤʢʽʥ [18]. ɹʽʟʜʽש ʪᴅʞʽʨʠʙʝʣʝʨʽʤʽʟʜʝ ʞʘʟʜʳץ ʙʠʜʘʡ ʤʝʥ ʞʘʟʜʳץ ʘʨʧʘ 

ʜᴅʥʜʝʨʽʥʽש ᴇʥʽʤʜʽʣʽʛʽ ʜʘץʳʣסʘ, ʩʦʨʪץʘ ʞᴅʥʝ ᴇשʜʝʫ ʪᴅʩʽʣʜʝʨʽʥʝ ʙʘʡʣʘʥʳʩʪʳ 28,4-38,9 ʮ-ʛʘ 

ʘʨʘʣʳסʳʥʜʘ ʘʫʳʪץʳʜʳ (3-ʩʫʨʝʪ). 

3-ʰʽ ʩʫʨʝʪʪʝ ʢᴇʨʩʝʪʽʣʛʝʥʜʝʡ, ʞʘʟʜʳץ ʘʨʧʘʥʳש ʉʳʤʙʘʪ ʩʦʨʪʳʥʜʘ 20-22 ʩʤ ʪʦʧʳʨʘץ 

ʞʳʨʪʫ ʢʝʟʽʥʜʝ 38,9 ʮ/ʛʘ ʜᴅʥ ᴇʥʽʤʜʽʣʽʛʽ ʘʣʳʥʩʘ, ʪʦʧʳʨʘץʪʳ ʥᴇʣʜʽʢ ᴇשʜʝʫ ʢʝʟʽʥʜʝ ᴇʥʽʤʜʽʣʽʢ 

2,5 ʮ/ʛʘ-סʘ ʪᴇʤʝʥ ʝʢʝʥʽʥ ʢᴇʨʫʛʝ ʙʦʣʘʜʳ. ɾʘʟʜʳץ ʙʠʜʘʡ ʙʦʡʳʥʰʘ פʘʟʘץʩʪʘʥʜʳ10 ץ 

ʩʦʨʪʳʥʜʘ ʪʦʧʳʨʘץʪʳ 20-22 ʩʤ ʞʳʨʪʫ ʢʝʟʽʥʜʝ ʜᴅʥ ᴇʥʽʤʜʽʣʽʛʽ ʦʨʪʘʰʘ 31,1 ʮ/ʛʘ ʪʽʨʢʝʣʩʝ, ʦʩʳ 

ʥײʩץʘʜʘ ʧʝʨʩʧʝʢʪʠʚʪʽ ʥᴇʤʽʨ ʩʦʨʪʳʥʜʘ ʝש ʞʦסʘʨʳ ᴇʥʽʤ ʞʠʥʘʣʜʳ (36,2 ʮ/ʛʘ), ʘʣ ʥᴇʣʜʽʢ 

ᴇשʜʝʫ ʥײʩץʘʩʳʥʜʘ ʙײʣ ʢᴇʨʩʝʪʢʽʰ 1,5 ʮ-ʛʝ ʪᴇʤʝʥ ʙʦʣʜʳ. 

ᴄʨ ʪװʨʣʽ ʟʝʨʪʪʝʫʰʽʣʝʨʜʽש ʤᴅʣʽʤʝʪʪʝʨʽ ʙʦʡʳʥʰʘ, ʥᴇʣʜʽʢ ᴇשʜʝʫ ᴇʥʽʤʜʽʣʽʢʪʽ ʞʳʣʜʘʨ 

1

1,1

1,2

1,3
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ʙʦʡʳʥʰʘ ʪײʨʘץʪʘʥʜʳʨʘʜʳ [19], ʘʣ ᴅʣʝʫʝʪʪʽ ʽʩʢʝ ʘʩʳʨʫ װʰʽʥ ʢʝʤ ʜʝʛʝʥʜʝ 4-6 ʞʳʣ ץʘʞʝʪ 

[20], ʘʣ ʙʘʩץʘ ʜʝʨʝʢʪʝʨʛʝ ʩᴅʡʢʝʩ, ʞʝʨ ʞʳʨʪʫʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ ʥᴇʣʜʽʢ ᴇשʜʝʫ ʢʝʟʽʥʜʝ ʜᴅʥ 

ᴇʥʽʤʜʽʣʽʛʽ ʘʣסʘʰץʳ ʞʳʣʜʘʨʳ ʘʡʪʘʨʣʳץʪʘʡ ʪᴇʤʝʥʜʝʡʜʽ, 6-7-ʰʽ ʞʳʣʜʘʨʳ ʙʽʨʪʽʥʜʝʧ ᴇʩʫ 

 .ʳ ʜʘ ʘʪʘʧ ᴇʪʽʣʜʽ [21]סʰʳʣʳץʢʝʡʙʽʨ ʘʨʪʳ שʘʨʘʡ ʦʥʳץ ʘסʘʣʘʜʳ, ʘʣ 9-ʰʳ ʞʳʣץʨʜʽʩʽ ʙʘʡװ

ʅᴇʣʜʽʢ ᴇשʜʝʫ ʢʝʟʽʥʜʝ ʦʨʛʘʥʠʢʘʣʳץ ʟʘʪʪʘʨʜʳש ʞʠʥʘץʪʘʣʫʳʥʘ ʞᴅʥʝ ʪʦʧʳʨʘץ ץʘʩʠʝʪʪʝʨʽʥʽש 

ʞʘץʩʘʨʫʳʥʘ ᴅʩʝʨ ʝʪʝʪʽʥ ʦʨʛʘʥʠʢʘʣʳץ ʟʘʪʪʘʨʜʳש ʤᴇʣʰʝʨʽʤʝʥ ʙʘʡʣʘʥʳʩʪʳ [22]. 
 

 
 

3-ʩʫʨʝʪ ï ʊʦʧʳʨʘץʪʳ ᴇשʜʝʫ ʪᴅʩʽʣʜʝʨʽʥʝ ʙʘʡʣʘʥʳʩʪʳ ʞʘʟʜʳץ ʙʠʜʘʡ ʤʝʥ  

ʞʘʟʜʳץ ʘʨʧʘ ʜᴅʥʜʝʨʽʥʽש ᴇʥʽʤʜʽʣʽʛʽ, 2018-2020 ʞ.ʞ. ʦʨʪʘʰʘʩʳ  

 

ɽʢʽ ʬʘʢʪʦʨʣʳ ʜʠʩʧʝʨʩʠʷʣʳץ ʪʘʣʜʘʫ ʥᴅʪʠʞʝʣʝʨʽʥʽש ʢᴇʨʩʝʪʢʽʰʪʝʨʽ ʙʦʡʳʥʰʘ 

ʪʦʧʳʨʘץʪʳ ᴇשʜʝʫ ʪᴅʩʽʣʜʝʨʽʥʽש ʞᴅʥʝ ʩʦʨʪʪʘʨʜʳש ᴇʟʘʨʘ ᴅʨʝʢʝʪʪʝʩʫʽʥʽש ʘʡʪʘʨʣʳץʪʘʡ ᴅʩʝʨʽʥ 

ʢᴇʨʩʝʪʝʜʽ (4-ʩʫʨʝʪ).  

ɾʘʟʜʳץ ʙʠʜʘʡ ʤʝʥ ʞʘʟʜʳץ ʘʨʧʘʥʳש ʘʩʪʳץ ᴇʥʽʤʽʥ ץʘʣʳʧʪʘʩʪʳʨʫסʘ ʩʦʨʪʪʘʨʜʳװ שʣʝʩʽ 

ʟʝʨʪʪʝʫ ʞʳʣʜʘʨʳʥʘ ʙʘʡʣʘʥʳʩʪʳ 40,9-62,2%, ʪʦʧʳʨʘץʪʳ ᴇשʜʝʫ ʪᴅʩʽʣʜʝʨʽʥʽץ שʘʪʳʩʫ װʣʝʩʽ 

22,4-32,2%, ʘʣ ʬʘʢʪʦʨʣʘʨʜʳש ᴇʟʘʨʘ ᴅʨʝʢʝʪʪʝʩʫ װʣʝʩʽ 2,39-3,18 ײץʨʘʜʳ. 

ɸʡʪʘ ʢʝʪʫ ʢʝʨʝʢ, ʜᴅʥʜʽ ʜʘץʳʣʜʘʨʜʳש ᴇʥʽʤʜʽʣʽʛʽʥʽץ שʘʣʳʧʪʘʩʫʳ ʟʝʨʪʪʝʣʝʪʽʥ 

ʩʦʨʪʪʘʨסʘ ʢᴇʙʽʨʝʢ ʪᴅʫʝʣʜʽ ʙʦʣʜʳ, ʙײʣ ʟʝʨʪʪʝʣʝʪʽʥ ʜʘץʳʣʜʘʨʜʳש ʤʘʫʩʳʤ ʢʝʟʝשʽʥʜʝʛʽ ʘʫʘ 

ʨʘʡʳ ʞʘסʜʘʡʣʘʨʳʥʘ ʙʘʡʣʘʥʳʩʪʳ ʙʦʣʜʳ. 
 

   
 

4-ʩʫʨʝʪ ï ɹʠʜʘʡ ʤʝʥ ʘʨʧʘʥʳװ 4 שʣʛʽʩʽʥʝ ʘʨʥʘʣסʘʥ R ʝʢʽ ʞʘץʪʳ ANOVA: (a) 2018, (b) 2019, (c) 

2020, ʤײʥʜʘסʳ A-ʩʦʨʪ, B-ᴇשʜʝʫ ᴅʜʽʩʽ, A,B-ʩʦʨʪ ʞᴅʥʝ ᴇשʜʝʫ ᴅʜʽʩʽ 

 

 ʨʛʽʟʽʣʛʝʥװʜʘʡʳʥʜʘ ʞסʪᴅʣʽʤʽ ʞʘ שʳʩʳʥʳסʩʪʽʢ-ʰʳװʪשʦ שʩʪʘʥʥʳץʘʟʘפ .ʦʨʳʪʳʥʜʳפ

ʟʝʨʪʪʝʫʣʝʨʜʽש ʥᴅʪʠʞʝʩʽʥʜʝ ʞʘʟʜʳץ ʙʠʜʘʡʜʳש ʞʦסʘʨʳ ᴇʥʽʤʜʽʣʽʛʽ ʧʝʨʩʧʝʢʪʠʚʪʽ ʥᴇʤʽʨʜʝ, ʘʣ 

ʞʘʟʜʳץ ʘʨʧʘʥʳש ʉʳʤʙʘʪ ʩʦʨʪʳʥʜʘ 20-22 ʩʤ ʪʦʧʳʨʘץ ʞʳʨʪʫ ʢʝʟʽʥʜʝ ץʘʤʪʘʤʘʩʳʟ ʝʪʽʣʜʽ. 

ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʩʽʥʜʝ ʞʘʟʜʳץ ʘʨʧʘʩʳʥʳש çʉʳʤʙʘʪè ʩʦʨʪʳʥʳש ʞᴅʥʝ ʞʘʟʜʳץ 

ʙʠʜʘʡʜʳש ʧʝʨʩʧʝʢʪʠʚʪʽ ʥʦʤʝʨʣʝʨʽʥʽש ʞʦסʘʨʳ ᴇʥʽʤʜʽʣʽʛʽ 20-22 ʩʤ-ʜʝ ʞʳʨʪץʘʥ ʥײʩץʘʜʘ 
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ʛʝʢʪʘʨʳʥʘ 38,9 ʞᴅʥʝ 36,2 ʮʝʥʪʥʝʨ, ʘʣ ʥᴇʣʜʽʢ ᴇשʜʝʫ ʥײʩץʘʩʳʥʜʘ ʩᴅʡʢʝʩʽʥʰʝ ʛʝʢʪʘʨʳʥʘ 36,4 

ʞᴅʥʝ 34,7 ʮʝʥʪʥʝʨ ᴇʥʽʤʜʽʣʽʢ ʘʣʳʥʜʳ. ɼᴅʥ ᴇʥʽʤʜʽʣʽʛʽʥʽץ שʘʣʳʧʪʘʩʫʳ ʟʝʨʪʪʝʣʝʪʽʥ ʜʘץʳʣʜʘʨ 

ʤʝʥ ʩʦʨʪʪʘʨסʘ ʢᴇʙʽʨʝʢ ʪᴅʫʝʣʜʽ ʙʦʣʜʳ, ʘʣ ʪᴅʫʝʣʜʽʣʽʢ ʞʳʣʜʘʨ ᴇʪʢʝʥ ʩʘʡʳʥ ʪʝʢ ᴇʩʪʽ, ʙײʣ 

ʟʝʨʪʪʝʣʝʪʽʥ ʜʘץʳʣʜʘʨʜʳש ʤʘʫʩʳʤ ʢʝʟʝשʽʥʜʝʛʽ ʘʫʘ ʨʘʡʳ ʞʘסʜʘʡʣʘʨʳʥʘ ʙʘʡʣʘʥʳʩʪʳ ʙʦʣʜʳ. 

 ɿʀנ ʘʟ ɽᴆʐפ ʤʳʩʪʘʨʳ 2021-2023 ʞʳʣʜʘʨ ʘʨʘʩʳʥʜʘײʘʨʞʳʣʘʥʜʳʨʫ. ɿʝʨʪʪʝʫ ʞפ

ʪᴅʞʽʨʠʙʝ ʪʘʥʘʧʪʘʨʳʥʜʘ, ʷסʥʠ פʈ ɸʐʄ-ʥʽ267 ש ʙʶʜʞʝʪʪʽʢ ʙʘסʜʘʨʣʘʤʘʩʳ ʙʦʡʳʥʰʘ, 

ɺR10764908 çפʘʟʘץʩʪʘʥ ᴇשʽʨʣʝʨʽ װʰʽʥ ᴇʩʽʨʫʜʽש ᴅʨʪװʨʣʽ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥ ʩʘʣʳʩʪʳʨʤʘʣʳ 

ʟʝʨʪʪʝʫ ʥʝʛʽʟʽʥʜʝ ᴇשʜʝʫ ʪʝʭʥʦʣʦʛʠʷʩʳʥʳש ʵʣʝʤʝʥʪʪʝʨʽʥ, ʩʘʨʘʣʘʥסʘʥ ץʦʨʝʢʪʝʥʫʜʽ, 

ᴇʩʽʤʜʽʢʪʝʨʜʽ ץʦʨסʘʫ ײץʨʘʣʜʘʨʳʥ ʞᴅʥʝ ʨʝʥʪʘʙʝʣʴʜʽ ᴇʥʜʽʨʽʩ װʰʽʥ ʪʝʭʥʠʢʘʥʳ ץʦʣʜʘʥʘ 

ʦʪʳʨʳʧ, ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ ʜʘץʳʣʜʘʨʳʥʳש (ʜᴅʥʜʽ, ʜᴅʥʜʽ-ʙײʨʰʘץ, ʤʘʡʣʳ ʞᴅʥʝ 

ʪʝʭʥʠʢʘʣʳץ ʜʘץʳʣʜʘʨʜʳ) ʝʛʽʥʰʽʣʽʢ ʞװʡʝʩʽʥ ᴅʟʽʨʣʝʫè ʙʘסʜʘʨʣʘʤʘʣʳץ-ʥʳʩʘʥʘʣʳ 

  .ʘ ʥʝʛʽʟ ʙʦʣʜʳסʘʥ ʞʦʙʘץʙʝʨʽʥʜʝ ʦʨʳʥʜʘʣʳʧ ʞʘʪשʘʨʞʳʣʘʥʜʳʨʫ ʰʝץ
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ʩʪʘʣʦ ʦʩʥʦʚʥʳʤ ʘʩʧʝʢʪʦʤ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʤ ʦʩʥʦʚʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʜʘʥʥʦʛʦ ʪʨʫʜʘ. ɼʣʷ 

ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʟʜʝʣʳʚʘʝʤʳʭ ʟʝʤʝʣʴ ʖʛʦ-ʚʦʩʪʦʢʘ ʂʘʟʘʭʩʪʘʥʘ ʠʟʫʯʝʥʳ ʜʚʘ 

ʩʧʦʩʦʙʘ ʚʦʟʜʝʣʳʚʘʥʠʷ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ ʠ ʷʨʦʚʦʛʦ ʷʯʤʝʥʷ: ʚʩʧʘʰʢʘ ʧʦʯʚʳ ʥʘ 20-22 ʩʤ ʠ ʥʫʣʝʚʘʷ 

ʦʙʨʘʙʦʪʢʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʘʢʩʠʤʘʣʴʥʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʨʥʘ ʷʨʦʚʦʛʦ 

ʷʯʤʝʥʷ ʩʦʨʪʘ ʉʳʤʙʘʪ ʠ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ ʥʦʤʝʨʘ ʦʪʤʝʯʝʥʘ ʧʨʠ ʚʩʧʘʰʢʝ ʥʘ 20-22 

ʩʤ ï 38,9 ʮ/ʛʘ ʠ 36,2 ʮ/ʛʘ, ʘ ʧʨʠ ʥʫʣʝʚʦʡ ʦʙʨʘʙʦʪʢʝ ï 36,4 ʮ/ʛʘ ʠ 34,7 ʮ/ʛʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.  ʅʘ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʫʨʦʞʘʷ ʟʝʨʥʘ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʟʘʚʠʩʝʣʘ ʦʪ ʠʟʫʯʘʝʤʳʭ ʢʫʣʴʪʫʨ ʠ ʩʦʨʪʦʚ, ʧʨʠ ʵʪʦʤ 

ʟʘʚʠʩʠʤʦʩʪʴ ʪʦʣʴʢʦ ʫʚʝʣʠʯʠʚʘʣʘʩʴ ʩ ʛʦʜʘʤʠ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʤʝʪʝʦʫʩʣʦʚʠʷʤʠ ʚ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ 

ʠʟʫʯʘʝʤʳʭ ʢʫʣʴʪʫʨ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʥʫʣʝʚʘʷ ʦʙʨʘʙʦʪʢʘ ʧʦʯʚʳ, ʷʨʦʚʘʷ ʧʰʝʥʠʮʘ, ʷʨʦʚʦʡ ʷʯʤʝʥʴ, 

ʫʨʦʞʘʡʥʦʩʪʴ, ʧʣʦʪʥʦʩʪʴ ʧʦʯʚʳ. 
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Annotation. Agricultural areas in the south-east of the country, located in a low-income zone, 

have fairly high opportunities for grain production. However, due to the imperfect study of agricultural 

techniques, crop yields in the territories have undergone significant instability and do not meet the current 

level of requirements. In this regard, there are also no scientific data on the cumulative effect of fund-

saving agrotechnical methods that comprehensively affect the yield of zoned crop varieties and its 

individual indicators. 

That is why, in connection with the soil and climatic conditions of the region, there was a need 

for research to improve the agricultural technology of cultivating grain crops, which became the main 

aspect characterizing the main content of this work. For the rational use of cultivated lands in the South-

East of Kazakhstan, two methods of cultivating spring wheat and spring barley have been studied: 

plowing the soil by 20-22 cm and zero tillage. As a result of the research, the maximum grain yield of 

spring barley of the Symbat variety and spring wheat of a promising number was noted when plowing at 

20-22 cm - 38.9 centners / ha and 36.2 centners / ha, and with zero tillage - 36.4 centners / ha and 34.7 

c/ha, respectively. The formation of the grain yield was more dependent on the studied crops and 

varieties, while the dependence only increased over the years, which is associated with weather 

conditions during the growing season of the studied crops. 

Keywords. zero tillage, spring wheat, spring barley, yield, soil density 
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1çϧʘʟʘϨ ʝʛʽʥʰʽʣʽʢ ʞϸʥʝ Ϻʩʽʤʜʽʢ ʰʘʨʫʘʰʳʣʳϤʳ Ϥʳʣʳʤʠ-ʟʝʨʪʪʝʫ ʠʥʩʪʠʪʫʪʳè ɾʐʉ 

ɸʣʤʘʣʳʙʘϨ ʘʫʳʣʳ, ϧʘʨʘʩʘʡ ʘʫʜʘʥʳ, ɸʣʤʘʪʳ ʦʙʣʳʩʳ, ϧʘʟʘϨʩʪʘʥ  
2ϧʦʨϨʳʪ ɸʪʘ ʘʪʳʥʜʘϤʳ ϧʳʟʳʣʦʨʜʘ ʫʥʠʚʝʨʩʠʪʝʪʽ, ϧʳʟʳʣʦʨʜʘ Ϩ., ϧʘʟʘϨʩʪʘʥ  

 
ɸשʜʘʪʧʘ. ʉʦסשʳ ʢʝʟʜʝʨʽ ᴅʣʝʤʥʽש ᴅʨʪװʨʣʽ ʝʣʜʝʨʽʥʜʝ ץʘʣʳʧʪʘʩʳʧ ʞʘʪץʘʥ ʪʘʙʠסʠ-ʢʣʠʤʘʪʪʳץ 

ʞʘסʜʘʡʣʘʨʜʘ ײץʤʘʡ ʵʢʦʥʦʤʠʢʘʣʳץ ʞᴅʥʝ ʵʢʦʣʦʛʠʷʣʳץ ʙʘסʘʣʘʫ ʞװʡʝʩʽʥʜʝ ʘʩʘ ʤʘשʳʟʜʳ ʦʨʳʥ ʘʣʘʜʳ. 

 ʳʣʳʤʠס ʘ ʩʦʨʪʪʘʨʳ ʙʦʡʳʥʰʘשʘ ʪᴇʟʽʤʜʽ ʞʘץץʰʳʣʳץʘסʨײץ שʤʘʡʜʳײץ ʩʪʘʥʜʘץʘʟʘפ ʳʪʪʘץʘʟʽʨʛʽ ʫʘפ

ʞײʤʳʩʪʘʨ ʽʩ ʞװʟʽʥʜʝ ʞװʨʛʽʟʽʣʤʝʡʜʽ, ʙײʣ ײץʨסʘץ ʞʝʨʣʝʨʜʽ ʪʠʽʤʜʽ ʧʘʡʜʘʣʘʥʫ ʤᴅʩʝʣʝʩʽʥ ʰʝʰʫ װʰʽʥ 

ᴅʣʝʤʜʽʢ ײץʨסʘץʰʳʣʳץץʘ ʪᴇʟʽʤʜʽ ײץʤʘʡ ʩʦʨʪʪʘʨʳʥʳש ʛʝʥʜʽʢ ץʦʨʳʥ ʞײʤʳʣʜʳʨʫʜʳץ שʘʞʝʪʪʽʣʽʛʽʥʝ 

ʘʣʳʧ ʢʝʣʝʜʽ. ײפʨסʘץʰʳʣʳץ ʞʘסʜʘʡʳʥʜʘ ײץʨסʘץ ʞʝʨʣʝʨ ʘʫʤʘסʳʥʳש ʝʜᴅʫʽʨ ʪʘʨʘʣʫʳʤʝʥ ʞᴅʥʝ 

ᴇʩʽʤʜʽʢʪʝʨʜʽש ᴅʨʪװʨʣʽ ʩʦʨʪʪʘʨʳ ʤʝʥ ʪװʨʣʝʨʽʥʜʝ ᴇʥʽʤʜʽʣʽʢʪʽש ʪᴇʤʝʥʜʝʫʽʥʽש ᴅʨʪװʨʣʽ ʜʝשʛʝʡʽʤʝʥ 

ᴇʩʽʤʜʽʢʪʝʨʜʽײץ שʨסʘץʰʳʣʳץץʘ ʪᴇʟʽʤʜʽʣʽʢ ʜᴅʨʝʞʝʩʽʥ ʙʘסʘʣʘʫ ʩʝʣʝʢʮʠʷʣʳץ, ʘʛʨʦʪʝʭʥʠʢʘʣʳץ, ᴇʩʽʤʜʽʢ 

ʰʘʨʫʘʰʳʣʳסʳ ʩʘʣʘʩʳʥʜʘ ʤʘשʳʟʳ ʟʦʨ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɹײʣ ʤʘץʘʣʘʜʘ ɸʣʤʘʪʳ ʦʙʣʳʩʳʥʜʘ 

 ʩʦʨʪʩʳʥʘʫ ʥᴅʪʠʞʝʣʝʨʽ ץʵʢʦʣʦʛʠʷʣʳ שʜʘʡʳʥʜʘ 5 ʩʦʨʪʪʘʨʳʥʳסʤʦʣʘ ʦʙʣʳʩʳ ʞʘץʞᴅʥʝ ɸ 7 שʤʘʡʜʳײץ

 ʞʘʩʳʣ ʤʘʩʩʘ ʞᴅʥʝ ʜᴅʥ שʤʘʡ ʩʦʨʪʪʘʨʳʥʳײץ ʜʘʡʳʥʜʘסʩʫʘʨʤʘʣʳ ʞʘ שʘʥ. ɸʣʤʘʪʳ ʦʙʣʳʩʳʥʳסʘʨʘʣץ

ᴇʥʽʤʜʽʣʽʛʽ ʪʠʽʩʽʥʰʝ 241,7-502,4 ʞᴅʥʝ 32,0-65,3 ʮ/ʛʘ ײץʨʘʜʳ. ɸץʤʦʣʘ ʦʙʣʳʩʳ ʞʘסʜʘʡʳʥʜʘ ץʘʥʪ 

-ʤʘʡʜʘʥ 189,4ײץ ʳʥʜʘ, ʜᴅʥʜʽʢסᴇʥʽʤʜʽʣʽʛʽ 309,3-366,2 ʮ/ʛʘ ʘʨʘʣʳ שʳʥʳסʞʘʩʳʣ ʩʘʣʤʘ שʤʘʡʳʥʳײץ

227,3 ʮ/ʛʘ ʘʨʘʣʳסʳʥʜʘ ʞʘʩʳʣ ʩʘʣʤʘסʳʥʳש ᴇʥʽʤʜʽʣʽʛʽ ʘʣʳʥʜʳ.  

 ʘ ʩʦʨʪʪʘʨʳʥ ʽʨʽʢʪʝʫ ʽʩשʘ ʪᴇʟʽʤʜʽ ʞʘץץʰʳʣʳץʘסʨײץ שʤʘʡʜʳײץ ʩʪʘʥʜʘץʘʟʘפ ʳʪʪʘץʘʟʽʨʛʽ ʫʘפ

ʞװʟʽʥʜʝ ʞװʨʛʽʟʽʣʤʝʡʜʽ, ʙײʣ ײץʨסʘץ ʞʝʨʣʝʨʜʽ ʪʠʽʤʜʽ ʧʘʡʜʘʣʘʥʫ ʤᴅʩʝʣʝʩʽʥ ʰʝʰʫ װʰʽʥ ᴅʣʝʤʜʽʢ 

 .ʘʞʝʪʪʽʣʽʛʽʥʝ ʘʣʳʧ ʢʝʣʝʜʽץ ʤʳʣʜʳʨʫײʦʨʳʥ ʞץ ʛʝʥʜʽʢ שʤʘʡ ʩʦʨʪʪʘʨʳʥʳײץ ʘ ʪᴇʟʽʤʜʽץץʰʳʣʳץʘסʨײץ

ʊʽʨʝʢ ʩᴇʟʜʝʨ: ץʘʥʪ ײץʤʘʡʳ, ʜᴅʥʜʽʢ ײץʤʘʡ, ʵʢʦʣʦʛʠʷʣʳץ ʩʦʨʪʩʳʥʘʫ, ʞʘʩʳʣ ʩʘʣʤʘץ, 

ᴇʥʽʤʜʽʣʽʢ.  

 

ʂʽʨʽʩʧʝ. ʌɸʆ-ʥʳש ʤᴅʣʽʤʝʪʪʝʨʽ ʙʦʡʳʥʰʘ, ᴅʣʝʤʜʽʢ ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳʥʜʘסʳ ײץʤʘʡ 

ʜʘץʳʣʜʘʨʳ 60-65 ʤʠʣʣʠʦʥ ʛʘ  ײץʨʘʡʜʳ ʞᴅʥʝ ʦʥʳש ʢᴇʨʩʝʪʢʽʰʽ ʙʦʡʳʥʰʘ ʙʠʜʘʡ, ʢװʨʽʰ, 

ʞװʛʝʨʽ ʞᴅʥʝ ʘʨʧʘʜʘʥ ʢʝʡʽʥ ʙʝʩʽʥʰʽ ʦʨʳʥʜʘ. ɾʘʣʧʳ ʘʩʪʳץ ʞʠʥʘʫ ʙʦʡʳʥʰʘ ײץʤʘʡ, ʞװʛʝʨʽ 

ʤʝʥ ʘʨʧʘʜʘʥ ʢʝʡʽʥʛʽ ʞʝʤʜʽʢ ʜʘץʳʣʜʘʨ ʘʨʘʩʳʥʜʘ ᴅʣʝʤʜʝ װʰʽʥʰʽ, ʘʣ ʙʠʜʘʡ ʤʝʥ ʢװʨʽʰʪʝʥ 

ʢʝʡʽʥʛʽ ʪʘסʘʤʜʳץ ᴇʩʽʤʜʽʢ ʨʝʪʽʥʜʝ װʰʽʥʰʽ ʦʨʳʥʜʘ. 

ɾʘᴃʘʥʜʳץ ʞʳʣʳʥʫ ʞʘסʜʘʡʳʥʜʘ ʘʪʤʦʩʬʝʨʘʣʳץ ʢᴇʤʽʨץʳʰץʳʣ ʛʘʟʳʥ ʪʠʽʤʜʽ 

ʧʘʡʜʘʣʘʥʘʪʳʥ ʜʘץʳʣʜʘʨ ʤʝʥ ʩʦʨʪʪʘʨʜʳ ʝʥʛʽʟʫ ץʘʞʝʪ ï ʷסʥʠ ײץʨסʘץʰʳʣʳץ ʞʘסʜʘʡʣʘʨʜʘ 

ʞᴅʥʝ ʪײʟʜʳ ʪ.ʙ. ʪʦʧʳʨʘץʪʘʨʜʘ ʦשʪʘʡʣʳ ᴇʩʽʤʜʽʢ ʞʘʤʳʣסʳʩʳʥ ץʘʣʳʧʪʘʩʪʳʨʫסʘ ץʘʙʽʣʝʪʪʽ 

ʝʨʝʢʰʝ ʜʘץʳʣʜʘʨʜʳש ʙʽʨʽ ï ײץʤʘʡ ʜʘץʳʣʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

 ʂʣʠʤʘʪʪʳש ᴇʟʛʝʨʫʽ, ʪʦʧʳʨʘץ ʧʝʥ ʪʘʙʠסʠ ʨʝʩʫʨʩʪʘʨʳʥʳש ʪʦʟʫʳ, ʰᴇʣʝʡʪʪʝʥʫ, ʩʫ 

ʪʘʧʰʳʣʳסʳ ʞᴅʥʝ ײץʨסʘץʰʳʣʳץ, ʵʥʝʨʛʝʪʠʢʘʣʳץ ʰʠʢʽʟʘʪʪʳש ʪʘʙʠסʠ ץʦʨʣʘʨʳʥʳש ʩᴇʟʩʽʟ 

ʘʟʘʶʳ פʘʟʘץʩʪʘʥʥʳש ʘʟʳץ-ʪװʣʽʢ ʞᴅʥʝ ʵʥʝʨʛʝʪʠʢʘʣʳץ ץʘʫʽʧʩʽʟʜʽʛʽʥʝ ץʘʫʽʧ ʪᴇʥʜʽʨʝʜʽ. 

ɹװʢʽʣ ʝʣ ʘʫʤʘסʳʥʜʘ, ᴅʩʽʨʝʩʝ ʤʘʨʛʠʥʘʣʜʳ ʞᴅʥʝ ʪײʟʜʳ ʞʝʨʣʝʨʜʝ ᴇʩʫʛʝ ץʘʙʽʣʝʪʪʽ 

 שʳʣʜʘʨʜʳ ᴇʥʜʽʨʽʩʢʝ ʪʝʟʽʨʝʢ ʝʥʛʽʟʫ ʤᴅʩʝʣʝʥʽץʘʨʳ ʜʘסʘ ʪᴇʟʽʤʜʽ, ᴇʥʽʤʜʽʣʽʛʽ ʞʦץץʰʳʣʳץʘסʨײץ

ʝש ʪʠʽʤʜʽ ʰʝʰʽʤʜʝʨʽʥʽש ʙʽʨʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ᴄʣʝʤʜʝʛʽ ײץʨסʘץʰʳʣʳץץʘ, ʪײʟסʘ ʪᴇʟʽʤʜʽ 
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ʞᴅʥʝ ᴇʥʽʤʜʽʣʽʛʽ ʞʦסʘʨʳ ᴇʩʽʤʜʽʢʪʝʨʜʽ ï ײץʤʘʡ, ʘʬʨʠʢʘʣʳץ ʪʘʨʳ ʞᴅʥʝ ʨʝʩʫʨʩʪʘʨʜʳ 

 ʘ ʤʝʨʟʽʤʜʝ ʤʘʣץʳʩץ ʘ ʥʝʛʽʟʜʝʣʛʝʥסʥʝʤʜʝʡʪʽʥ ʘʛʨʦʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʧʘʡʜʘʣʘʥʫװ

ʰʘʨʫʘʰʳʣʳסʳʥ ץʘʨץʳʥʜʳ ʜʘʤʳʪʫ ʞᴅʥʝ ʞʘʥʘʨ ʞʘסʘʨ ʤʘʡ ᴇʥʜʽʨʫ װʰʽʥ ï ʝʣʜʽש ʘʟʳץ-ʪװʣʽʢ 

ʞᴅʥʝ ʵʥʝʨʛʝʪʠʢʘʣʳץ ץʘʫʽʧʩʽʟʜʽʛʽʥʽש ʤʘשʳʟʜʳ ײץʨʘʤʜʘʩ ʙᴇʣʽʢʪʝʨʽ װʰʽʥ ʪײʨʘץʪʳ ʙʘʟʘ ײץʨʫסʘ 

ʤװʤʢ̔ʥʜʽʢ ʙʝʨʝʜʽ. 

ʂᴇʧʞʳʣʜʳץ ʞײʤʳʩʪʳש ʥᴅʪʠʞʝʩʽʥʜʝ ʉʦʣʪװʩʪʽʢ ʂʘʚʢʘʟ ʘʡʤʘסʳʥʳש ʪʦʧʳʨʘץ-

ʢʣʠʤʘʪʪʳץ ʞᴅʥʝ ʘʛʨʦʪʝʭʥʦʣʦʛʠʷʣʳץ ʞʘסʜʘʡʣʘʨʳʥʘ ʙʝʡʽʤʜʝʣʛʝʥ, ʞʦסʘʨʳ ʩʘʧʘʣʳ ᴇʥʽʤʜʽʣʽʢ 

ʘʣʫʜʳ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʪʽʥ ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ ʜʘץʳʣʜʘʨʳʥʳש ʩʦʨʪʪʘʨʳ ʞʘʩʘʣʜʳ. ɸʪʘʧ 

ʘʡʪץʘʥʜʘ, ʢᴇʧʞʳʣʜʳײץ ץʤʘʡ ʩʦʨʪʪʘʨʳ ʈʝʩʝʡ ʌʝʜʝʨʘʮʠʷʩʳʥʳש ʦשʪװʩʪʽʛʽʥʜʝʛʽ ʵʨʦʟʠʷʣʳץ 

 ʘʣʧʳʥʘץ ᴇʥʽʤʜʽʣʽʛʽʥ שʡʝʣʝʨʜʽװʘʥ ʘʛʨʦʵʢʦʞסʳ ʞᴅʥʝ ʰᴇʣʝʡʪʪʝʨʜʝʛʽ ʪʦʟסʪʘʨʜʘץʘʫʽʧʪʽ ʘʡʤʘץ

ʢʝʣʪʽʨʫʛʝ ʘʨʥʘʣסʘʥ. ʐʳסʘʨʳʣסʘʥ ʩʦʨʪʪʘʨʜʳש ʙʠʦʣʦʛʠʷʣʳץ ᴇʤʽʨ ʩװʨʫ ײʟʘץʪʳסʳ 20 ʞʳʣסʘ 

ʞʝʪʝʜʽ, ᴇʥʜʽʨʽʩʪʽʢ ʧʘʡʜʘʣʘʥʫ ʤʝʨʟʽʤʽ 4-5 ʞʳʣ [1]. 
ʊײʟʜʳ ʝʨʽʪʽʥʜʽʣʝʨʜʝ ʪץײʳʤʜʘʨʜʳ ᴇʥʜʽʨʫʜʽש ʟʝʨʪʭʘʥʘʣʳץ ᴅʜʽʩʽʥ ץʦʣʜʘʥʫ ʘʨץʳʣʳ 

ʂʨʫʩʪʘ, ʇʠʱʝʚʦʝ 35, ʇʠʱʝʚʦʝ 614 ʩʦʨʪʪʘʨʳ ʪײʟʜʘʥʫʜʳש ʙʘʨʣʳץ ʪװʨʣʝʨʽʥʜʝ ʞʦסʘʨʳ 

ʪᴇʟʽʤʜʽ ʝʢʝʥʜʽʛʽ ʘʥʳץʪʘʣʜʳ; ʂʨʝʤʦʚʦʝ, ɿʝʨʩʪʘ, ɺʦʩʢʦʚʠʜʥʦʝ, ɺʦʣʞʩʢʦʝ 4, ʪײʟʜʘʥʫסʘ 

ʪײʨʘץʩʳʟ ʜʝʧ ʩʠʧʘʪʪʘʣʜʳ. ɼᴅʥʜʽ ײץʤʘʡ ʩʦʨʪʪʘʨʳʥ ʘʫʳʩʧʘʣʳ ʝʛʽʩʢʝ ʪʘʨʪʫ ᴅʨʪװʨʣʽ ʪײʟʜʘʥʫ 

ʪװʨʣʝʨʽ ʙʘʨ ʪʦʧʳʨʘץʪʳ ײʪʳʤʜʳ ʧʘʡʜʘʣʘʥʫסʘ ʞᴅʥʝ ʘʩʪʳץ ʧʝʥ ʢᴇʢ ʙʘʣʘʫʩʘ ᴇʥʽʤʜʽʣʽʛʽ 

ʙʦʡʳʥʰʘ ʞʦסʘʨʳ ᴇʥʽʤ ʘʣʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ [2]. 

 ʛʘ ʞʝʨʛʝ שʰᴇʧʪʝʨ ʰʘʤʘʤʝʥ 60 ʤʳ ץʳʪʪʘ ɹʨʷʥʩʢ ʦʙʣʳʩʳʥʜʘ ʙʽʨ ʞʳʣʜʳץʘʟʽʨʛʽ ʫʘפ

ʝʛʽʣʝʜʽ, ʦʣʘʨʜʳװ שʣʝʩʽ ʝʛʽʩ ʘʣץʘʧʪʘʨʳʥʳײץ שʨʳʣʳʤʳʥʜʘ 9% ײץʨʘʡʜʳ. ʉװʨʣʝʤ ʤʝʥ ʞʝʤʛʝ 

ʘʨʥʘʣסʘʥ ʞװʛʝʨʽ 10-12 ʤʳש ʛʘ ʘʫʤʘץʪʳ ʘʣʳʧ ʞʘʪʳʨ.ɸʚʪʦʨ ʜᴅʩʪװʨʣʽ ʢᴇʧʞʳʣʜʳץ ʰᴇʧ 

 ʤʘʡʤʝʥײץ ʥʘ ʜʝʡʽʥ - 25% שʛʝʨʽʥʽװʘʥ ʞסʨʣʝʤʛʝ ʘʨʥʘʣװʥʘ ʜʝʡʽʥ ʞᴅʥʝ ʩ - 50% שʦʩʧʘʣʘʨʳʥʳץ

ʘʣʤʘʩʪʳʨʫסʘ ʙʦʣʘʜʳ ʜʝʧ ʩʘʥʘʡʜʳ [3]. 

ʄʘʣʴʮʝʚ ʞᴅʥʝ ʂʇʕ -3,8 ʩʦץʘʣʘʨʳʤʝʥ ʪʦʧʳʨʘץʪʳ ᴇשʜʝʫ ʢʝʟʽʥʜʝ ץʘʥʪ ײץʤʘʡʳʥ ʩʝʙʝʨ 

ʘʣʜʳʥʜʘ ʞʝʨ ʞʳʨʪʫסʘ ץʘʨʘסʘʥʜʘ ʳʣסʘʣ ʢᴇʧ ʞʠʥʘʣʘʜʳ. ɾʳʣ ʙʦʡʳʥʰʘ ʞʝʨ ʞʳʨʪʫʤʝʥ 

ʩʘʣʳʩʪʳʨסʘʥʜʘ ʂʇʕ-3,8  ʘʡʳʨʤʘʰʳʣʳסʳ 4-5 ʤʤ ʙʦʣʜʳ [4]. 

 שʪʳץᴇʥʽʤʜʽʣʽʛʽʥ ʪʘʣʜʘʫ ʢʝʟʽʥʜʝ ʘʩʪʳ שʳʣʜʘʨʜʳץʘʙʘʪʪʳ ʘʫʳʩʧʘʣʳ ʝʛʽʩʪʝʛʽ ʜʘץ ʰת

ʝש ʞʦסʘʨʳ ᴇʥʽʤʜʽʣʽʛʽ ɺʦʣʞʩʢʦʝ 4 (ץʘʨץʳʥʜʳ ʪװʨʽ) ʞᴅʥʝ ʇʝʨʩʧʝʢʪʠʚʥʳʡ 1ʜᴅʥʜʽ ײץʤʘʡʜʘ 

-ʳ ʘʫʘסʘʣʜʳʣʳסʞʠʥʘʫ ʳʣ שʤʘʡ ʜᴅʥʽʥʽײץ ʳʥʜʳץʘʨפ .ʪʘʣʜʳץʘʤʪʘʤʘʩʳʟ ʝʪʽʣʛʝʥʽ ʘʥʳץ

ʨʘʡʳʥʘ ʙʘʡʣʘʥʳʩʪʳ 24-34% ʘʨʘʣʳסʳʥʜʘ ʘʡʪʘʨʣʳץʪʘʡ ᴇʟʛʝʨʜʽ. ʉʦʥʜʳץʪʘʥ, ʘʩʪʳץʪʳ ײʟʘץ 

ʫʘץʳʪ ʩʘץʪʘʫ װʰʽʥ ʢʝʧʪʽʨʫ ʢʝʨʝʢ, 1 ʪ ʘʩʪʳץʪʳש ʳʣסʘʣʜʳʣʳסʳʥ 1% ʪᴇʤʝʥʜʝʪʫ װʰʽʥ 2,5-5,0 

ʢʛ ʞʘʥʘʨ ʞʘסʘʨ ʤʘʡ ץʘʞʝʪ. ײפʤʘʡʜʳש ʇʝʨʩʧʝʢʪʠʚʥʳʡ 1 ʩʦʨʪʳʥʳש ʜᴅʥʽ, ᴅʜʝʪʪʝ, ʘʣסʘʰץʳ 

ʪʘʟʘʨʪʫʜʘʥ ʢʝʡʽʥ ץʦʩʳʤʰʘ ʢʝʧʪʽʨʫʜʽ ץʘʞʝʪ ʝʪʧʝʜʽ, ᴇʡʪʢʝʥʽ ʦʥʳ ʞʠʥʘʫ ʢʝʟʽʥʜʝ ʳʣסʘʣʜʳʣʳץ 

 ,ʘʨʘʜʳסʦʨʝʢʪʽʢ ʟʘʪʪʘʨʜʳ ʰʳץ ʪʘʥ ʢᴇʧʪʝʛʝʥץʤʘʡ ʪʦʧʳʨʘײפ .ʨʘʜʳ [5]ײץ 12,5-18,0%

ʩʦʥʜʳץʪʘʥ ײץʤʘʡʜʳ ʞʘץʩʳ ʘʣסʳ ʜʘץʳʣ ʜʝʧ ʩʘʥʘʫסʘ ʙʦʣʤʘʡʜʳ. ײפʤʘʡ ʜʘץʳʣʳʥʳש 

ʘʛʨʦʬʦʥʜʳ ʞʘץʩʘʨʪʫסʘ ʞᴅʥʝ ʪʳשʘʡʪץʳʰʪʘʨʜʳ ץʦʣʜʘʥסʘʥʜʘ ʪʠʽʤʜʽʣʽʛʽ ʘʨʪʘʜʳ [6-8]. 

 ʘʥʜʘ 15-20% ʘʟסʘʨʘץ ʛʝʨʽʛʝװʰʽʥ ʞװ ʘʣʳʧʪʘʩʪʳʨʫץ ʙʽʨʣʽʛʽʥ שʟʘʪʪʘʨʜʳ ץʘסʨײץ ʤʘʡײפ

ʩʫ ʞײʤʩʘʡʜʳ. ɽʛʝʨ ʪʦʧʳʨʘץʪʘ ʘʟ ʜʘ ʙʦʣʩʘ ʳʣסʘʣ ʩʘץʪʘʣʩʘ, ץʘʪʪʳ ʳʩʪʳץץʘ, ʪᴇʤʝʥ 

ʳʣסʘʣʜʳʣʳץץʘ ʞᴅʥʝ ײץʨסʘץ ʞʝʣʛʝ ץʘʨʘʤʘʩʪʘʥ ʜʘץʳʣ ᴇʩʝ ʙʝʨʝʜʽ. ʊʦʧʳʨʘץ ʪʦʣʳסʳʤʝʥ 

 ʪʘʪʘʜʳ ʞᴅʥʝץʡʽʥʝ ʝʥʝʜʽ, ᴇʩʫʽ ʤʝʥ ʜʘʤʫʳʥ ʪʦװʢ ץʘʥ ʢʝʟʜʝ ᴇʩʽʤʜʽʢʪʝʨ ʪʳʥʳʰʪʳסʘסʨײץ

ʞʘʫʳʥ-ʰʘʰʳʥʥʘʥ ʢʝʡʽʥ ץʘʡʪʘʜʘʥ ʙʝʣʩʝʥʜʽ ᴇʩʽʧ-ʜʘʤʫʳʥ ʞʘʣסʘʩʪʳʨʘʜʳ. 

ɺʝʛʝʪʘʮʠʷʣʳץ ʢʝʟʝשʥʽץ שʘʨץʳʥʜʳʣʳסʳ ʞᴅʥʝ ײץʤʘʡ ʜᴅʥʽʥʽש ʧʽʩʫ ʩʠʧʘʪʳ ʢᴇʙʽʥʝʩʝ 

ʢʣʠʤʘʪʪʳץ ᴇʩʫ ʞʘסʜʘʡʣʘʨʳ ʤʝʥ ʩʦʨʪʪʳץ ʩʠʧʘʪʪʘʤʘʣʘʨʳʥʘ ʙʘʡʣʘʥʳʩʪʳ. ɾʘʫʳʥ-ʰʘʰʳʥ 

ʢᴇʧ ʞᴅʥʝ ʞʘʟʳ ʩʘʣץʳʥ ʙʦʣסʘʥ ʞʳʣʜʘʨʳ, ʩʦʥʜʘʡ-ʘץ ʩʦʣʪװʩʪʽʢʪʝ ᴇʩʝʪʽʥ ʘʫʜʘʥʜʘʨʜʘ 

 ץʘסʨײץ ʩʪʽʢ ʘʫʜʘʥʜʘʨʜʘװʪשʟʘʨʘʜʳ ʞᴅʥʝ ʢʝʨʽʩʽʥʰʝ, ʦײ ʽשʢʝʟʝ ץʚʝʛʝʪʘʮʠʷʣʳ שʤʘʡʜʳײץ

ʞʳʣʜʘʨʳ ʘʡʪʘʨʣʳץʪʘʡ ץʳʩץʘʨʘʜʳ. ʄʘʫʩʳʤʜʳץ ʢʝʟʝשʥʽש ʤײʥʜʘʡ ץʳʩץʘʨʫʳ ʥʝʤʝʩʝ ײʟʘʨʫʳ 

20-35 ʢװʥʛʝ ʜʝʡʽʥ ʙʦʣʫʳ ʤװʤʢʽʥ. ɺʝʛʝʪʘʮʠʷʣʳץ ʢʝʟʝשʛʝ ʞᴅʥʝ ʧʽʩʫʽʥʝ ʩᴅʡʢʝʩ ײץʤʘʡ ʜᴅʥʜʝʨʽ: 

ᴇʪʝ ʝʨʪʝ ʧʽʩʝʪʽʥʜʝʨ 80-100, ʝʨʪʝ ʧʽʩʝʪʽʥʜʝʨ 101-120, ʦʨʪʘʰʘ ʧʽʩʝʪʽʥʜʝʨ 121-140 ʞᴅʥʝ ʢʝʰ 

ʧʽʩʝʪʽʥʜʝʨ 150-180 ʢװʥʜʽ ײץʨʘʡʜʳ. ײפʤʘʡʜʳש ᴇʩʢʽʥʜʝʨʽ ʪʦʧʳʨʘ150+ ץʉ ʜʝʡʽʥ ʞʳʣʳʥסʘʥ 

ʢʝʟʜʝ 8-10 ʢװʥʜʝ ʧʘʡʜʘ ʙʦʣʘʜʳ. ᴆʩʽʤʜʽʢʪʝʨ, ᴅʩʽʨʝʩʝ ʪװʪʽʢʪʝʥʫ ʢʝʟʝשʽʥʜʝ ץʘʨץʳʥʜʳ ᴇʩʝʜʽ. 

ɿʝʨʪʪʝʫ ʤʘʪʝʨʠʘʣʜʘʨʳ ʤʝʥ ᴅʜʽʩʪʝʨʽ. ɹʘʩʪʘʧץʳ ʤʘʪʝʨʠʘʣʜʳ ץʦʨʰʘסʘʥ ʦʨʪʘʥʳש 

 ץʦʣʘʡʣʳ ʬʘʢʪʦʨʣʘʨʳʥ ʙʘʨʳʥʰʘ ʪʠʽʤʜʽ ʧʘʡʜʘʣʘʥʫ ʞᴅʥʝ ʩʦʥʳʤʝʥ ʙʽʨʛʝ ʵʢʦʣʦʛʠʷʣʳץ
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ʜʘסʜʘʨʳʩץʘ ץʘʨʩʳ ʪײʨʫ ץʘʙʽʣʝʪʽ ʙʦʡʳʥʰʘ ʙʘסʘʣʘʫ ᴅʨʙʽʨ ʜʘץʳʣ ʙʽʨʣʽʛʽ װʰʽʥ ʰʳסʳʥʜʘʨʜʳש 

ʪᴇʤʝʥʜʝʫʽʤʝʥ ʩʠʧʘʪʪʘʣʘʪʳʥ ʞʘשʘ ʩʦʨʪʪʘʨʜʳ ʙᴇʣʫʜʽש ʙʘʩʪʳ ʰʘʨʪʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ [9]. 

ɼʘʣʘʣʳץ ʪᴅʞʽʨʠʙʝʣʝʨ ɸʣʤʘʪʳ ʦʙʣʳʩʳ, ɾʘʤʙʳʣ ʘʫʜʘʥʳ, ױʟʳʥʘסʘʰ ʘʫʳʣʳʥʜʘסʳ 

"ʉʚʝʪʣʘʥʘ" ʰʘʨʫʘ ץʦʞʘʣʳסʳʥʳש ʪᴅʞʽʨʝ ʪʘʥʘʙʳʥʜʘ ʞװʨʛʽʟʽʣʜʽ. 

ɽʛʽʩ ʘʣʜʳʥʜʘ ײץʤʘʡ ʪץײʳʤʜʘʨʳ ʝʛʫʜʝʥ 2-3 ʢװʥ ʙײʨʳʥ 0,5 ʣ/ʪ ʤᴇʣʰʝʨʽʥʜʝ "ʜʠʚʠʜʝʥʜ 

ʩʪʘʨ" ʧʨʝʧʘʨʘʪʳʤʝʥ  ʘʫʨʫʣʘʨסʘ ץʘʨʩʳ ʜᴅʨʽʣʝʡʜʽ. ײפʤʘʡ ʜʘץʳʣʜʘʨʳʥ ʩʝʙʫ ʘʣʜʳʥʜʘ 

ʛʝʢʪʘʨʳʥʘ 60 ʢʛ ᴅʩʝʨʣʽ ʟʘʪʳʤʝʥ ʘʤʤʦʬʦʩ ʝʥʛʽʟʽʣʜʽ. ɸʣʤʘʪʳ ʦʙʣʳʩʳʥʳש ʞʘסʜʘʡʳʥʜʘ 

ʵʢʦʣʦʛʠʷʣʳץ ʩʦʨʪʪʳ ʩʳʥʘʫ ʙʦʡʳʥʰʘ ʪʘʥʘʧʪʳץ ʪᴅʞʽʨʠʙʝʣʝʨʜʽ ʩʘʣʫʜʳש ʦשʪʘʡʣʳ ʤʝʨʟʽʤʽ  30 

ʩᴅʫʽʨ ʤʝʥ 1 ʤʘʤʳʨ ʘʨʘʣʳסʳ. ײפʤʘʡ ʜʘץʳʣʳʥʘ ʢװʪʽʧ ʙʘʧʪʘʫʜʘ ʘʨʘʤʰᴇʧʪʝʨʛʝ ץʘʨʩʳ ʪװʧʪʝʥʫ 

ʢʝʟʝשʽʥʽש ʩʦשʳʥʜʘ ײץʤʘʡ ʜʘץʳʣʳʥʘ 1,0 ʣ/ʛʘ ʤᴇʣʰʝʨʽʥʜʝ "ʈʦʙʫʩʪʦ" ʛʝʨʙʠʮʠʜʽʤʝʥ ᴇשʜʝʫʜʽ 

ʞᴅʥʝ ʛʝʢʪʘʨʳʥʘ 100 ʢʛ ᴅ.ʟ. 2-3 ʞʘʧʳʨʘץ ʢʝʟʝשʽʥʜʝ  ʘʤʤʠʘʢ ʩʝʣʠʪʨʘʩʳʤʝʥ ץʦʨʝʢʪʝʥʜʽʨʫʜʽ 

 ʧʠʪʦʤʥʠʛʽʥ ץʢʦʣʣʝʢʮʠʷʣʳ שʳʣʜʘʨʳʥʳץʤʘʡ ʜʘײץ ʜʘʡʳʥʜʘסʘʤʪʠʜʳ. ɸʣʤʘʪʳ ʦʙʣʳʩʳ ʞʘץ

ʝʛʫ ʝʢʽ ץʘʡʪʘʣʘʥʳʤʜʘ ץʦʣʤʝʥ ʞװʨʛʽʟʽʣʜʽ, ᴅʨʙʽʨ ʛʝʥʦʪʠʧ ʘʣʳʧ ʞʘʪץʘʥ ʘʫʤʘ3,5 ץ ʤ2 (ʝʥʽ 0,7 

ʤ, ײʟʳʥʜʳסʳ 5 ʤ), ץʘʪʘʨ ʘʨʘʣʳץʪʘʨʳʥʳש ʝʥʽ 0,7 ʤ ײץʨʘʜʳ. 

ʆʩʳ ʪʘʧʩʳʨʤʘ ʙʦʡʳʥʰʘ 2015-2018 ʞʳʣסʘ ʘʨʥʘʣסʘʥ ʞʦʩʧʘʨסʘ ʩᴅʡʢʝʩ ʩʫʘʨʤʘʣʳ 

ʞᴅʥʝ ʪᴅʣʽʤʽ ʞʘסʜʘʡʜʘ ץʘʥʪ ʞᴅʥʝ ʘʩʪʳײץ ץʤʘʡʳʥʳש ɸʣʤʘʪʳ ʦʙʣʳʩʳʥʜʘ 7 ʞᴅʥʝ ɸץʤʦʣʘ 

ʦʙʣʳʩʳʥʜʘ 5 ʩʦʨʪʳ ʵʢʦʣʦʛʠʷʣʳץ ʩʦʨʪʩʳʥʘʫʜʘʥ ᴇʪʪʽ (1-ʢʝʩʪʝ). 
 

1-ʢʝʩʪʝ ï פʘʥʪ ײץʤʘʡʳ ʩʦʨʪʪʘʨʳʥ ʜʘʣʘʣʳץ ʪᴅʞʽʨʠʙʝʣʝʨʜʝʥ ᴇʪʢʽʟʫ ʘʡʤʘץʪʘʨʳ 

 

ʉʦʨʪ ʘʪʘʫʳ ʐʳסʫ ʪʝʛʽ ʉʦʨʪ ʘʪʘʫʳ ʐʳסʫ ʪʝʛʽ 

ɸʣʤʘʪʳ ʦʙʣʳʩʳ ɸʢʤʦʣʘ ʦʙʣʳʩʳ 

ʂʘʟʘʭʩʪʘʥʩʢʦʝ 16 פʘʟʘץʩʪʘʥ ʂʘʟʘʭʩʪʘʥʩʢʦʝ 16 פʘʟʘץʩʪʘʥ 

ʉʘʨʘʪʦʚʩʢʦʝ 90 ʈʝʩʝʡ ʂʘʟʘʭʩʪʘʥʩʢʦʝ 20 פʘʟʘץʩʪʘʥ 

ʂʘʟʀʥʜ פʘʟʘץʩʪʘʥ ʂʘʟʀʥʜ פʘʟʘץʩʪʘʥ 

ʂʘʟʘʭʩʪʘʥʩʢʦʝ 20 פʘʟʘץʩʪʘʥ ɾʝʪʳʩʫ 1 פʘʟʘץʩʪʘʥ 

ʇʠʱʝʚʦʝ 7 פʘʟʘץʩʪʘʥ ʂʠʟʀʥʜ פʘʟʘץʩʪʘʥ 

ɿʝʨʩʪʘ 90 ʈʝʩʝʡ   

ʂʠʟʀʥʜ פʘʟʘץʩʪʘʥ   

 

ɼʘʣʘʣʳץ ʪᴅʞʽʨʠʙʝʣʝʨ ɹ.ɸ. ɼʦʩʧʝʭʦʚʪʳש ʜʘʣʘʣʳץ ʪᴅʞʽʨʠʙʝ ʜʝʨʝʢʪʝʨʜʽ 

ʤʘʪʝʤʘʪʠʢʘʣʳץ ᴇשʜʝʫ ᴅʜʽʩʪʝʤʝʩʽ ʙʦʡʳʥʰʘ ʞװʨʛʽʟʽʣʜʽ[10]. ײפʤʘʡ ʜʘץʳʣʜʘʨʳ 

ᴇʩʽʤʜʽʢʪʝʨʽʥʽש ʙʠʦʤʘʩʩʘʩʳʥʳש ʞʠʥʘץʪʘʣʫʳ ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ ʜʘץʳʣʜʘʨʳʥ ʤʝʤʣʝʢʝʪʪʽʢ 

ʩʦʨʪʪʳץ ʩʳʥʘʫ ᴅʜʽʩʪʝʤʝʩʽʥʝ ʩᴅʡʢʝʩ ʽʨʽʢʪʝʣʜʽ[11]. ʊʦʧʳʨʘץʪʳש ʳʣסʘʣʜʳʣʳסʳ ʤʝʥ ʢᴇʣʝʤʜʽʢ 

ʩʘʣʤʘסʳʥ ʘʥʳץʪʘʫ (ʪʦʧʳʨʘץʪʳש ʪʳסʳʟʜʳסʳ) ʉ.ɸ. ɺʦʨʦʙʴʝʚ ᴅʜʽʩʪʝʤʝʩʽ ʙʦʡʳʥʰʘ ʪʘʣʜʘʫʣʘʨ 

ʞװʨʛʽʟʽʣʝʜʽ[12]. ʊᴅʞʽʨʠʙʝ ʘʣʘשʜʘʨʳʥʜʘ ײץʤʘʡ ʪץײʳʤʜʘʨʳ ʙʨʘʟʠʣʠʷʣʳץ Vence Tudo 11500 

ʦʪʳʨסʳʟסʳʰʳʤʝʥ ʩʝʙʽʣʜʽ (1-ʉʫʨʝʪ). 
 

       
 

1-ʩʫʨʝʪ ï ɹʨʘʟʠʣʠʷʣʳץ Vence Tudo 11500 ʦʪʳʨסʳʟסʳʰʳʤʝʥ ײץʤʘʡ ʩʝʙʫ ʞᴅʥʝ ײץʤʘʡ 

ᴇʩʢʽʥʜʝʨʽ 

 

ʅᴅʪʠʞʝʣʝʨʜʽ ʪʘʣץʳʣʘʫ. ײפʤʘʡ ʜʘץʳʣʳ װʰʽʥ ᴇʩʫ ʢʝʟʝשʽʥʽש ʙʘʩʳʥʘʥ ʙʘʩʪʘʧ ʪʦʣʳץ 

ʧʽʩʢʝʥʛʝ ʜʝʡʽʥ ʦשʪʘʡʣʳ ʞʳʣʫ ʨʝʞʠʤʽ ʘʫʘʥʳש ʦʨʪʘʰʘ ʪʝʤʧʝʨʘʪʫʨʘʩʳ 27-ʜʝʥ 320ʉ-ץʘ ʜʝʡʽʥ, 
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ʝש ʪᴇʤʝʥʛʽʩʽ ï 14-15Áʉ-ץʘ ʜʝʡʽʥ. ʄʘʫʩʳʤ ʢʝʟʝשʽʥʜʝʛʽ ʦʨʪʘʰʘ ʪʝʤʧʝʨʘʪʫʨʘʥʳש 

ʞʦסʘʨʳʣʘʫʳʤʝʥ ᴇʩʽʤʜʽʢʪʝʨʜʽש ʜʘʤʫʳ ʞʝʜʝʣʜʝʡʜʽ, ʩʝʙʫʜʝʥ ʧʽʩʫʛʝ ʜʝʡʽʥʛʽ ʬʘʟʘʘʨʘʣʳץ 

ʢʝʟʝשʜʝʨ ʞᴅʥʝ ʪʝʤʧʝʨʘʪʫʨʘʥʳש ʞʘʣʧʳ ʞʠʳʥʪʳסʳ ʘʟʘʷʜʳ.  

ɿʝʨʪʪʝʫ ʞײʤʳʩʪʘʨʳʥʳש ʪʠʽʤʜʽʣʽʛʽ ʙʘʩʪʘʧץʳ ʤʘʪʝʨʠʘʣʜʳש ʢᴇʣʝʤʽ ʤʝʥ ᴅʨʪװʨʣʽʣʽʛʽʥʝ 

ʙʘʡʣʘʥʳʩʪʳ, ʘʣ ʩʝʣʝʢʮʠʷ װʰʽʥ ʙʘʩʪʘʧץʳ ʤʘʪʝʨʠʘʣʜʳ ʪʘשʜʘʫʜʘסʳ ʥʝʛʽʟʛʽ ʢʨʠʪʝʨʠʡʣʝʨʜʽש 

ʙʽʨʽ ï ʤʘʫʩʳʤʜʳץ ʢʝʟʝשʥʽײ שʟʘץʪʳסʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ [14,15]. 

 ʤʘʡʳʥʘײץ ץʘʥʪ ʞᴅʥʝ ʘʩʪʳץ ʪʘʨʳʥʜʘץʳʩ ʘʡʤʘסʩʪʽʢ-ʰʳװʪשʦ שʩʪʘʥʥʳץʘʟʘפ

ʞװʨʛʽʟʽʣʛʝʥ ʵʢʦʣʦʛʠʷʣʳץ ʩʦʨʪʩʳʥʘʫʜʘ ʚʝʛʝʪʘʮʠʷʣʳץ ʢʝʟʝשʽʥʽײ שʟʘץʪʳסʳ ʙʦʡʳʥʰʘ ʘʣʳʥסʘʥ 

ʤᴅʣʽʤʝʪʪʝʨ 2 ʞᴅʥʝ 3 ʢʝʩʪʝʣʝʨʜʝ ʢʝʣʪʽʨʽʣʛʝʥ.  

 
2-ʢʝʩʪʝ ï ɸʣʤʘʪʳ ʦʙʣʳʩʳʥʳש ʪᴅʣʽʤʽ ʞʘסʜʘʡʳʥʜʘ ײץʤʘʡ ʜʘץʳʣʳʥʳש ᴇʥʽʧ-ᴇʩʫ 

ʢʝʟʝשʜʝʨʽ 

 

ʉʦʨʪʪʘʨ 
ʉʝʙʫ 

ʢװʥʽ 

ʊʦʣʳץ 

ʢᴇʢʪʝʫ 

ʊװʧ-

ʪʝʫ 

ʊװ-

ʪʽʢ-

ʪʝʥʫ 

ʐʘʰʘ

 ʪʘʥʫ-ץ

ɻװʣ-

ʜʝʫ 

ʉװʪ-

ʪʝʥʫ 

ʉװʪʪʝ-

ʥʽʧ- 

ʙʘʣʘʫʳʟ

-ʜʘʥʫ 

ʊʦʣʳץ 

ʧʽʩʫ 

 ʤʘʡʳײץ ʘʥʪפ

ʂʘʟʘʭʩʪʘʥʩ-

ʢʦʝ 16 
30.04 11.05 5.06 15.06 26.07 2.08 22.08 5.09 25.09 

ʉʘʨʘʪʦʚʩʢʦʝ 

90 
30.04 12.05 8.06 20.06 22.07 30.07 15.08 30.08 20.09 

ʂʘʟʀʥʜ 30.04 14.05 12.06 28.06      

ɸʩʪʳײץ ץʤʘʡʳ 

ʇʠʱʝʚʦʝ 7 30.04 12.05 8.06 20.06 5.08 10.08 20 .08 5.09 26.09 

ɿʝʨʩʪʘ 90  30.04 12.05 8.06 20.06 26.07 2.08 20.08 5.09 22.09 

ʂʠʟʀʥʜ 30.04 14.05 12.06 8.06      

 

ɸʣʤʘʪʳ ʦʙʣʳʩʳʥʳש ʪᴅʣʽʤʽ ʞʘסʜʘʡʳʥʜʘ ʪʦʣʳץ ᴇʩʢʽʥʜʝʨ 11-14 ʢװʥ ʽʰʽʥʜʝ ʧʘʡʜʘ 

ʙʦʣʜʳ, ʙײʣ ʨʝʪʪʝ ʧʝʨʩʧʝʢʪʠʚʘʣʳ ʂʘʟʀʥʜ ʞᴅʥʝ ʂʠʟʀʥʜ ʩʦʨʪʪʘʨʳʥʜʘ ʚʝʛʝʪʘʮʠʷʣʳץ ʢʝʟʝש 

ʪװʪʽʢʪʝʥʫ ʢʝʟʝשʽʥʜʝ ʘʷץʪʘʣʜʳ, ʘʣ ץʘʣסʘʥ ʩʦʨʪʪʘʨʜʘ ʜᴅʥʥʽש ʪʦʣʳץ ʧʽʩʫʽ ץʳʨʢװʡʝʢʪʽש ʝʢʽʥʰʽ 

ʞᴅʥʝ װʰʽʥʰʽ ʦʥʢװʥʜʽʛʽʥʜʝ ʙʘʡץʘʣʜʳ. 

ɸʣʤʘʪʳ ʦʙʣʳʩʳʥʳש ʩʫʘʨʤʘʣʳ ʞʘסʜʘʡʳʥʜʘ ײץʤʘʡ ʜʘץʳʣʳ ʩʝʙʽʣʛʝʥʥʝʥ ʢʝʡʽʥ ץʘʥʪ 

 ʣ ʨʝʪʪʝ ʧʝʨʩʧʝʢʪʠʚʘʣʳײʘʣʜʳ, ʙץʳʥʜʘ ʙʘʡסʥ ʘʨʘʣʳװᴇʩʢʽʥʜʝʨʽ 9-11 ʢ ץʪʦʣʳ שʤʘʡʳʥʳײץ

 ʙʽʨʽʥʰʽ שʽ ʩᴅʡʢʝʩʽʥʰʝ ʪʘʤʳʟʜʳשʤʘʡ ʩʦʨʪʪʘʨʳʥʜʘ ʩʽʧʩʝʣʝʥʫ ʢʝʟʝײץ ʘʟʀʥʜ ʞᴅʥʝ ʂʠʟʀʥʜפ

ʞᴅʥʝ ʝʢʽʥʰʽ ʦʥʢװʥʜʽʛʽʥʜʝ ʪʽʨʢʝʣʜʽ.  
 

3-ʢʝʩʪʝ ï ɸʣʤʘʪʳ ʦʙʣʳʩʳʥʳש ʩʫʘʨʤʘʣʳ ʞʘסʜʘʡʳʥʜʘ ײץʤʘʡ ʜʘץʳʣʳʥʳש ᴇʥʽʧ-ᴇʩʫ 

ʢʝʟʝשʜʝʨʽ 

 

ʉʦʨʪʪʘʨ 
ʉʝʙʫ 

ʢװʥʽ 

ʊʦʣʳץ 

ʢᴇʢʪʝʫ 

ʊװʧ-

ʪʝʥʫ 

ʊװʪʽʢ-

ʪʝʥʫ 

ʉʽʧʩʝ-

ʣʝʥʫ 

ɻװʣ-

ʜʝʫ 

ʉװʪ-

ʪʝʥʫ 

ʉװʪʪʝ-

ʥʽʧ 

ʙʘʣʘʫʳʟ

-ʜʘʥʫ 

ʊʦʣʳץ 

ʧʽʩʫ 

 ʤʘʡʳײץ ʘʥʪפ

ʂʘʟʘʭʩʪʘʥʩʢʦʝ 

16 30.04 9.05 5.06 15.06 26.07 2.08 14 .08 27.08 28.09 

ʂʘʟʘʭʩʪʘʥʩʢʦʝ 

20 30.04 9.05 5.06 15.06 26.07 2.08 14 .08 30.08 30.09 

ʂʘʟʀʥʜ 30.04 9.05 5.06 15.06 28.08 5.09 15.09 30.09  

ʂʠʟʀʥʜ 30.04 11.05 8.06 15.06 5.08 10.08 20.08 5.09 30.09 

 

ʊʦʣʳץ ʧʽʩʫ ʢʝʟʝשʽ ץʳʨʢװʡʝʢʪʽװ שʰʽʥʰʽ ʦʥʢװʥʜʽʛʽʥʜʝ ʷסʥʠ ʂʘʟʘץʩʪʘʥʩʢʦʝ 16, 
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ʂʘʟʘץʩʪʘʥʩʢʦʝ 20 ʞᴅʥʝ ʂʠʟʀʥʜ,  ʂʘʟʀʥʜ װʣʛʽʣʝʨʽʥʜʝ ï ʜᴅʥʥʽש ʙʘʣʘʫʳʟʜʘʥʳʧ ʧʽʩʫ ʢʝʟʝשʽ 

ʙʝʣʛʽʣʝʥʜʽ. 

ɸץʤʦʣʘ ʦʙʣʳʩʳʥʳש ʩʫʘʨʤʘʣʳ ʞʘסʜʘʡʳʥʜʘ ʟʝʨʪʪʝʣʛʝʥʥ ײץʤʘʡ ʩʦʨʪʪʘʨʳʥʜʘ 

ᴇʩʽʤʜʽʢʪʝʨʜʽש ᴇʩʫʽʥʽש ʥʝʛʽʟʛʽ ʢʝʟʝשʜʝʨʽ ʙʽʨ ʤʝʟʛʽʣʜʝ ʧʘʡʜʘ ʙʦʣʜʳ, ʩʝʙʫʜʝʥ 11 ʢװʥ ᴇʪʢʝʥ ʩʦש 

ʪʦʣʳץ ᴇʥʫ ʢʝʟʝשʽ ʙʝʣʛʽʣʝʥʜʽ, ʘʣ 22 ʢװʥ ʤʝʥ 34 ʢװʥʥʝʥ ʢʝʡʽʥ ʪװʧʪʝʥʫ ʞᴅʥʝ ʪװʪʽʢʪʝʥʫ 

ʢʝʟʝשʜʝʨʽ ʙʝʣʛʽʣʝʥʜʽ. ɸʡʪʘ ʢʝʪʫ ʢʝʨʝʢ, ʪʝʢ ʂʘʟʘʭʩʪʘʥʩʢʦʝ 16 ʩʦʨʪʳʥʜʘ ʩʽʧʩʝʣʝʥʫ ʢʝʟʝשʽ 

ʙʝʣʛʽʣʝʥʛʝʥ (4-ʂʝʩʪʝ).  
 

4-ʢʝʩʪʝ ï ɸץʤʦʣʘ ʦʙʣʳʩʳ ʞʘסʜʘʡʳʥʜʘ ײץʤʘʡ ʜʘץʳʣʳʥʳש ᴇʥʽʧ-ᴇʩʫ ʢʝʟʝשʜʝʨʽ 

 

ʉʦʨʪʪʘʨ ʉʝʙʫ ʢװʥʽ 
ʊʦʣʳץ 

ʢᴇʢʪʝʫ 
ʊװʧʪʝʥʫ ʊװʪʽʢʪʝʥʫ ʉʽʧʩʝʣʝʥʫ 

ʂʘʟʘʭʩʪʘʥʩʢʦʝ 16 6.06 17.06 28.06 10.07 5.09 

ʂʘʟʘʭʩʪʘʥʩʢʦʝ 20 6.06 17.06 28.06 10.07  
ʂʘʟʀʥʜ 6.06 17.06 28.06 10.07  
ɾʝʪʳʩʫ 1 6.06 17.06 28.06 10.07  
ʂʠʟʀʥʜ 6.06 17.06 28.06 10.07  

 

ʉʦʣʪװʩʪʽʢ פʘʟʘץʩʪʘʥ ʞʘסʜʘʡʳʥʜʘ 14 ץʳʨʢװʡʝʢʪʝ ʘʫʘ ʪʝʤʧʝʨʘʪʫʨʘʩʳʥʳ0 שʦʉ-ʪʘʥ 

ʪᴇʤʝʥʜʝʫʽ ʙʘʡץʘʣʜʳ, ʙײʣ ץʘʥʪ ײץʤʘʡʳ ᴇʩʽʤʜʽʢʪʝʨʽʥʽש ᴇʩʫʽ ʤʝʥ ʜʘʤʫʳʥ ʪʦץʪʘʪʫסʘ ᴅʢʝʣʜʽ.  

ɸʣʤʘʪʳ ʦʙʣʳʩʳʥʳש ʪᴅʣʽʤʽ ʞʘסʜʘʡʳʥʜʘ ʟʝʨʪʪʝʣʝʪʽʥ ײץʤʘʡ ʩʦʨʪʪʘʨʳʥʳש ᴇʩʽʤʜʽʢʪʝʨ 

ʪʳסʳʟʜʳסʳ 22,9-71,4 ʤʳש ʛʘ/ᴇʩʽʤʜʽʢ ʘʨʘʣʳסʳʥʜʘ ʘʫʳʪץʳʧ ʦʪʳʨʜʳ. ɹײʣ ʨʝʪʪʝ, 

ʂʘʟʘʭʩʪʘʥʩʢʦʝ 16 ʞᴅʥʝ ʇʠʱʝʚʦʝ 7 ʩʦʨʪʪʘʨʳʥʜʘ ᴇʩʽʤʜʽʢʪʝʨʜʽש ʞʦסʘʨʳ ʜʘʣʘʣʳץ ᴇʥʛʽʰʪʽʛʽ 

ʙʘʡץʘʣʜʳ (5-ʂʝʩʪʝ).   
 

5-ʢʝʩʪʝ ï ɸʣʤʘʪʳ ʦʙʣʳʩʳʥʳש ʪᴅʣʽʤʽ ʞʘסʜʘʡʳʥʜʘ ᴇʩʽʨʽʣʛʝʥ ײץʤʘʡʜʳש ʙʠʦʤʝʪʨʠʷʣʳץ 

ʢᴇʨʩʝʪʢʽʰʪʝʨʽ 

 

ʉʦʨʪʪʘʨ ᴆʩʽʤʜʽʢʪʝʨ 

ʪʳסʳʟʜʳסʳ, ʤʳש 

ʜʘʥʘ/ʛʘ 

ᴆʩʽʤʜʽʢ 

ʙʠʽʢʪʽʛʽ, ʩʤ 

ʉʽʧʩʝʙʘʩʪʳש 

 ʳ, ʩʤסʟʳʥʜʳײ

ʉʽʧʩʝʙʘʩʪʳש ʝʥʽ, 

ʩʤ 

 ʤʘʡʳײץ ʘʥʪפ

ʂʘʟʘʭʩʪʘʥʩʢʦʝ 16 57,1 143,7 17,1 4,0 

ʉʘʨʘʪʦʚʩʢʦʝ 90 28,6 125,0 24,7 6,8 

ʂʘʟʀʥʜ 22,9 123,7   
ɼᴅʥʜʽ ײץʤʘʡ 

ʇʠʱʝʚʦʝ 7 71,4 89,7 17,0 4,7 

ɿʝʨʩʪʘ 90  62,9 105,3 15,9 3,7 

ʂʠʟʀʥʜ 22,9 94,3   

 

 .ʤʘʡ ï 89,7-105,3 ʩʤײץ ʙʠʽʢʪʽʛʽ 123,7-143,7 ʩʤ, ʘʣ ʜᴅʥʜʽ שʤʘʡʳ ᴇʩʽʤʜʽʢʪʝʨʽʥʽײץ ʘʥʪפ

ʝʢʝʥʜʽʛʽʥ ʘʡʪʘ ʢʝʪʫ ʢʝʨʝʢ, ʪᴅʣʽʤʽ ʞʘסʜʘʡʜʘ ײץʤʘʡʜʳש ʂʘʟʀʥʜ ʞᴅʥʝ ʂʠʟʀʥʜ ʧʝʨʩʧʝʢʪʠʚʘʣʳ 

ʩʦʨʪʪʘʨʳ ʪʦʣʳץ ʧʽʩʫ ʢʝʟʝשʽʥʝ ʞʝʪʧʝʡ, ʘʣסʘʰץʳ ʢװʟʛʽ ʘʷʟסʘ ץʘʣʳʧ ʪװʪʽʢʪʝʥʫ ʢʝʟʝשʽʥʜʝ ᴇʩʫʽʥ 

ʪʦץʪʘʪʪʳ. ʊᴅʣʽʤʽ ʞʘסʜʘʡʳʥʜʘ ײץʤʘʡʜʳש ʞʘʩʳʣ ʤʘʩʩʘʥʳש ᴇʥʽʤʜʽʣʽʛʽ 33,3-107,1 ʮ/ʛʘ 

ʘʨʘʣʳסʳʥʜʘ ʙʦʣʜʳ (2-ʩʫʨʝʪ). ɹײʣ ʨʝʪʪʝ, ɸʣʤʘʪʳ ʦʙʣʳʩʳʥʳש ʪᴅʣʽʤʽ ʞʘסʜʘʡʣʘʨʳ װʰʽʥ 

 ʘʨʳ ᴇʥʽʤʜʽʣʽʛʽ ʪʠʽʩʽʥʰʝ ʂʘʟʘʭʩʪʘʥʩʢʦʝ 16 ʞᴅʥʝסʞʦ שʝ שʞʘʩʳʣ ʤʘʩʩʘ ʤʝʥ ʜᴅʥʥʽ שʤʘʡʜʳײץ

ʇʠʱʝʚʦʝ 7  (97,0-107,1 ʮ/ʛʘ ʞᴅʥʝ 14,8 -23,0 ʮ/ʛʘ) ʩʦʨʪʪʘʨʳʥʜʘ ʙʘʡץʘʣʜʳ. 

ɸʣʤʘʪʳ ʦʙʣʳʩʳʥʳש ʩʫʘʨʤʘʣʳ ʞʘסʜʘʡʳʥʜʘ ʟʝʨʪʪʝʣʛʝʥ ײץʤʘʡ ʩʦʨʪʪʘʨʳʥʳש 

ʪʳסʳʟʜʳסʳ 57,1-77,1 ʤʳש ᴇʩʽʤʜʽʢ/ʛʘ ʘʨʘʣʳסʳʥʜʘ ʘʫʳʪץʳʧ ʦʪʳʨʜʳ (6-ʢʝʩʪʝ).  
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2-ʩʫʨʝʪ ï ɸʣʤʘʪʳ ʦʙʣʳʩʳʥʳש ʪᴅʣʽʤʽ ʞʘסʜʘʡʳʥʜʘ ᴇʩʽʨʽʣʛʝʥ ײץʤʘʡʜʳש ʞʘʩʳʣ ʩʘʣʤʘסʳ ʤʝʥ 

ʜᴅʥ ᴇʥʽʤʜʽʣʽʛʽ, ʮ/ʛʘ 

 

 ʳʥʜʘ ʪʽʨʢʝʣʜʽ. ɸʣʤʘʪʳסʙʠʽʢʪʽʛʽ 143,3-213,3 ʩʤ ʘʨʘʣʳ שʤʘʡʳ ᴇʩʽʤʜʽʢʪʝʨʽʥʽײץ ʘʥʪפ

ʦʙʣʳʩʳʥʳש ʩʫʘʨʤʘʣʳ ʞʘסʜʘʡʳʥʜʘ ײץʤʘʡ ʩʦʨʪʪʘʨʳʥʳש ʞʘʩʳʣ ʤʘʩʩʘ ᴇʥʽʤʜʽʣʽʛʽ 241,7-502,4 

ʮ/ʛʘ ʘʨʘʣʳסʳʥʜʘ ʙʦʣʩʘ, ʜᴅʥ ᴇʥʽʤʜʽʣʽʛʽ 32,0-65,3 ʮ/ʛʘ ײץʨʘʜʳ (3 ʩʫʨʝʪ). 

 
6-ʢʝʩʪʝ ï ɸʣʤʘʪʳ ʦʙʣʳʩʳʥʳש ʩʫʘʨʤʘʣʳ ʞʘסʜʘʡʳʥʜʘ ᴇʩʽʨʽʣʛʝʥ ײץʤʘʡʜʳש 

ʙʠʦʤʝʪʨʠʷʣʳץ ʢᴇʨʩʝʪʢʽʰʪʝʨʽ 

 

ʉʦʨʪʪʘʨ ᴆʩʽʤʜʽʢʪʝʨ 

ʪʳסʳʟʜʳסʳ, ʤʳש 

ʜʘʥʘ/ʛʘ 

ᴆʩʽʤʜʽʢ ʙʠʽʢʪʽʛʽ, 

ʩʤ 

ʉʽʧʩʝʙʘʩʪʳש 

 ʳ, ʩʤסʟʥrʜʳײ

ʉʽʧʩʝʙʘʩʪʳש 

ʝʥʽ, ʩʤ 

ʂʘʟʘʭʩʪʘʥʩʢʦʝ 16 77,1 201,7 18,1 5,1 

ʂʘʟʘʭʩʪʘʥʩʢʦʝ 20 68,9 200,0 19,0 6,4 

ʂʘʟʀʥʜ 71,4 213,3 17,3 4,9 

ʂʠʟʀʥʜ 57,1 143,3 28,5 10,9 

 

ɸʡʪʫʳ ʢʝʨʝʢ, ʧʝʨʩʧʝʢʪʠʚʘʣʳ ʩʦʨʪʪʘʨ ʪᴅʞʽʨʠʙʝʜʝʛʽ ʙʘʩץʘ ʩʦʨʪʪʘʨʤʝʥ 

ʩʘʣʳʩʪʳʨסʘʥʜʘ ʞʘʩʳʣ ʤʘʩʩʘ ᴇʥʽʤʜʽʣʽʛʽ ʙʽʨ ʰʘʤʘ ʞʦסʘʨʳ ʙʦʣʜʳ (300,9 ʞᴅʥʝ 502,4 ʮ/ʛʘ) 

ʙʦʣʜʳ. ɼᴅʥ ᴇʥʽʤʜʽʣʽʛʽ ʙʦʡʳʥʰʘ ʂʠʟʀʥʜ ʩʦʨʪʳ ʝʨʝʢʰʝʣʝʥʜʽ ï 65,3 ʮ/ʛʘ, ץʘʥʪ ײץʤʘʡʳ 

ʙʦʡʳʥʰʘ ʂʘʟʘʭʩʪʘʥʩʢʦʝ 16, ʂʘʟʘʭʩʪʘʥʩʢʦʝ 20 ʞᴅʥʝ ʂʘʟʀʥʜ ʜᴅʥ ᴇʥʽʤʜʽʣʽʛʽʥʽש ʰʘʤʘʣʳ 

ʘʫʳʪץʳʜʳ (32,0-35,7 ʮ/ʛʘ) (3-ʩʫʨʝʪ). 

   

 
 

3-ʩʫʨʝʪ ï ɸʣʤʘʪʳ ʦʙʣʳʩʳʥʳש ʪᴅʣʽʤʽ ʞʘסʜʘʡʳʥʜʘ ײץʤʘʡʜʳש ʞʘʩʳʣ ʩʘʣʤʘסʳʥʳש 

ᴇʥʽʤʜʽʣʽʛʽ, ʮ/ʛʘ 
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ɸץʤʦʣʘ ʦʙʣʳʩʳʥʳש ʪᴅʣʽʤʽ ʞʘסʜʘʡʳʥʜʘ ײץʤʘʡ ᴇʩʽʤʜʽʛʽʥʽש ʪʳסʳʟʜʳסʳ 48,3-198,3 

ʤʳש ʜʘʥʘ/ʛʘ ײץʨʘʜʳ, ʷסʥʠ ʂʘʟʀʥʜ ʞᴅʥʝ ʂʠʟʀʥʜ ʩʦʨʪʪʘʨʳʥʜʘ ʪץײʳʤʥʳש ʜʘʣʘʣʳץ ᴇʥʛʽʰʪʽʛʽ 

ʪᴇʤʝʥ ʞᴅʥʝ ᴇʩʽʤʜʽʢʪʝʨʜʽש ʪʳסʳʟʜʳסʳ ʙʘʡץʘʣʜʳ, ʘʣʘʡʜʘ ʙײʣ ʬʘʢʪʦʨʣʘʨ ײץʤʘʡʜʳש ʞʘʩʳʣ 

ʤʘʩʩʘʩʳʥʳש ᴇʥʽʤʜʽʣʽʛʽʥʝ ʘʡʪʘʨʣʳץʪʘʡ ᴅʩʝʨ ʝʪʢʝʥ ʞʦץ (7-ʢʝʩʪʝ).  

 

7-ʢʝʩʪʝ ï ɸץʤʦʣʘ ʦʙʣʳʩʳ  ʞʘסʜʘʡʳʥʜʘ ײץʤʘʡ ʩʦʨʪʪʘʨʳʥʳש ʛʝʣʴʤʠʥʪʦʩʧʦʨʠʦʟʳʥʘ 

ʰʘʣʜʳסʫʳ, ᴇʩʽʤʜʽʢʪʝʨʜʽש ʙʠʽʢʪʽʛʽ ʤʝʥ ʞʠʽʣʽʛʽ 

 

ʉʦʨʪʪʘʨ ᴆʩʽʤʜʽʢʪʝʨ 

ʪʳסʳʟʜʳסʳ,  

ʤʳש ʜʘʥʘ/ʛʘ 

ᴆʩʽʤʜʽʢʪʝʨ 

ʙʠʽʢʪʽʛʽ, ʩʤ 

ɻʝʣʴʤʠʥʪʦʩʧʦʨʠʦʟʙʝʥ 

ʟʘrץʤʜʘʥʫʳ, % 

ʂʘʟʘʭʩʪʘʥʩʢʦʝ 16 149,8 147,0 5 

ʂʘʟʘʭʩʪʘʥʩʢʦʝ 20 198,3 140,0 5 

ʂʘʟʀʥʜ 48,3 133,0  
ɾʝʪʳʩʫ 1 189,8 122,3 2 

ʂʠʟʀʥʜ 55,5 99,7  

 

ᴆʩʽʤʜʽʢʪʝʨʜʽש ʙʠʽʢʪʽʛʽ 99,7-147,0 ʩʤ ʘʨʘʣʳסʳʥʜʘ ʘʫʳʪץʳʜʳ, ʂʘʟʘʭʩʪʘʥʩʢʦʝ 16 ʞᴅʥʝ 

ʂʘʟʘʭʩʪʘʥʩʢʦʝ 20 װʣʛʽʣʝʨʽʥʜʝʛʽ ʛʝʣʴʤʠʥʪʦʩʧʦʨʠʦʟ ʘʫʨʫʳʥʳש ʟʘץʳʤʜʘʥʫʳ 5%, ɾʝʪʽʩʫ 1 ï 

 ʪᴇʟʽʤʜʽʣʽʛʽʥ שʣʛʽʣʝʨʽ ᴇʟʜʝʨʽʥʽװ ʘ ʂʘʟʀʥʜ ʞᴅʥʝ ʂʠʟʀʥʜסʣ ʨʝʪʪʝ ʦʩʳ ʘʫʨʫײʨʘʜʳ, ʙײץ 2%

ʢᴇʨʩʝʪʪʽ  (4-ʩʫʨʝʪ). 

 

 
 

4-ʩʫʨʝʪ ï ɸʣʤʘʪʳ ʦʙʣʳʩʳʥʳש ʪᴅʣʽʤʽ ʞʘסʜʘʡʳʥʜʘ ᴇʩʽʨʽʣʛʝʥ 

 ᴇʥʽʤʜʽʣʽʛʽ, ʮ/ʛʘ שʳʥʳסʞʘʩʳʣ ʩʘʣʤʘ שʤʘʡʜʳײץ 

 

 
 

5-ʩʫʨʝʪ ï ɸʣʤʘʪʳ ʦʙʣʳʩʳʥʳש ʪᴅʣʽʤʽ ʞʘסʜʘʡʳʥʜʘ ײץʤʘʡ ʩʦʨʪʪʘʨʳʥʳש 

 ᴇʩʽʤʜʽʢ ʠʥʜʝʢʩʽʥʽש (NDVI) ʢᴇʨʩʝʪʢʽʰʪʝʨʽ 

0

100

200

300

400
360,3

309,3
366,2

189,4
227,3

0,292
0,313

0,448

0,214

0,490 0,465

0,376 0,374

0,415

0,584

0,509

0,587

0,535

0,489

0,546

0,710 0,704 0,699

0,644

0,688

0,635
0,614

0,672 0,659

0,612

0,654

0,594

0,200

0,300

0,400

0,500

0,600

0,700

0,800

ʂʠʟʀʥʜ ʂʘʟʀʥʜʂʘʟʘʭʩʪʘʥʩʢʦʝ 16ʉʘʨʘʪʦʚʩʢʦʝ 90ʇʠʱʝʚʦʝ 7ɿʝʨʩʪʘ 90 
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ɾʦסʘʨʳ ᴇʥʽʤʜʽʣʽʢ ʂʘʟʀʥʜ ץʘʥʪ ײץʤʘʡʳ ʩʦʨʪʳʥʜʘ 366,2 ʮ/ʛʘ, ʂʠʟʀʥʜ ʜᴅʥʜʽ ײץʤʘʡ 

ʩʦʨʪʳʥʜʘ 227,3 ʮ/ʛʘ ײץʨʘʜʳ. 

ʊᴅʣʽʤʽ ʞᴅʥʝ ʩʫʘʨʤʘʣʳ ʞʘסʜʘʡʣʘʨʜʘ ײץʤʘʡ ᴇʩʽʤʜʽʛʽ ʢʝʟʽʥʜʝ NDVI ᴅʜʽʩʽʤʝʥ ᴇʩʽʤʜʽʢ 

ʠʥʜʝʢʩʽʥʽש (NDVI) "Green seeker" ײץʨʘʣʳʤʝʥ ᴇʣʰʝʫ ʞװʨʛʽʟʽʣʜʽ. ᴆʩʽʤʜʽʢ ʠʥʜʝʢʩʽʥʽש ʤᴅʥʽ, 

ʩʧʝʢʪʨʜʽש ʞʘץʳʥ ʠʥʬʨʘץʳʟʳʣ ʞᴅʥʝ ץʳʟʳʣ ʘʡʤʘץʪʘʨʳʥʜʘ ʜʘץʳʣʜʘʨʜʳש ʰʘסʳʣʳʩʫʳ 

ʥᴅʪʠʞʝʩʽʥʜʝ ʘʣʳʥסʘʥ, ᴇʩʽʤʜʽʢ ʙʠʦʤʘʩʩʘʩʳʥ ʙʘסʘʣʘʫ, ᴇʥʽʤʜʽʣʽʢʪʽ ʜᴅʣ ʙʦʣʞʘʫ ʞᴅʥʝ ʪ.ʙ. װʰʽʥ 

ʧʘʡʜʘʣʘʥʳʣʜʳ.  

ʆʩʳ ᴇʣʰʝʤʜʝʨʜʽש ʥᴅʪʠʞʝʣʝʨʽʥ ʩʘʣʳʩʪʳʨʤʘʣʳ ʪʘʣʜʘʫ ʪᴅʣʽʤʽ ʞʘסʜʘʡʜʘ ʤʘʫʩʳʤ 

ʢʝʟʝשʽʥʜʝ ײץʤʘʡ ʂʘʟʀʥʜ ʞᴅʥʝ ʂʠʟʀʥʜ ʧʝʨʩʧʝʢʪʠʚʪʽ װʣʛʽʣʝʨʽʥʽש ʢᴇʨʩʝʪʢʽʰʪʝʨʽ 0,214-0,710 

ʘʨʘʣʳסʳʥʜʘ ʙʦʣסʘʥʳʥ ʢᴇʨʩʝʪʪʽ (5-ʩʫʨʝʪ).  

ʊᴅʣʽʤʽ ʞʘסʜʘʡʳʥʜʘ NDVI ʢᴇʨʩʝʪʢʽʰʪʝʨʽ ʤʘʫʩʳʤ ʢʝʟʝשʽʥʜʝ 0,214-0,710; ʩʫʘʨʫ 

ʞʘסʜʘʡʳʥʜʘ 0,476-0,783 ʘʨʘʣʳסʳʥʜʘ ʙʦʣʜʳ. ʗסʥʠ, ʢᴇʧʪʝʛʝʥ װʣʛʽʣʝʨʜʝʛʽ ʞʦסʘʨסʳ ʤᴅʥʜʝʨ 

ʘʩʪʳץʪʳש ʩװʪʪʝʥʽʧ ʧʽʩʫ ʢʝʟʝשʽʥʜʝ ʙʝʣʛʽʣʝʥʝʜʽ. ɹײʣ ʨʝʪʪʝ, NDVI ʤᴅʥʽ ʙʦʡʳʥʰʘ ʪᴅʣʽʤʽ 

ʞʘסʜʘʡʜʘ ʂʘʟʀʥʜ, ʂʠʟʀʥʜ ʞᴅʥʝ ʂʘʟʘʭʩʪʘʥʩʢʦʝ16 װʣʛʽʣʝʨʽ ʝʨʝʢʰʝʣʝʥʜʽ. 

 

 
 

6-ʩʫʨʝʪ ï ɸʣʤʘʪʳ ʦʙʣʳʩʳʥʳש ʩʫʘʨʫ ʞʘסʜʘʡʳʥʜʘ ײץʤʘʡ ʩʦʨʪʪʘʨʳʥʳש 

 ᴇʩʽʤʜʽʢ ʠʥʜʝʢʩʽʥʽש (NDVI) ʢᴇʨʩʝʪʢʽʰʪʝʨʽ 

 

ɸʣʤʘʪʳ ʦʙʣʳʩʳʥʳש ʩʫʘʨʫ ʞʘסʜʘʡʳʥʜʘ ᴇʩʽʤʜʽʢʪʝʨʜʽש ʤʘʫʩʳʤʜʳץ ʢʝʟʝשʽʥʜʝ NDVI 

ʤᴅʥʽ 0,476-0,783 ʰʝʛʽʥʜʝ ʙʦʣʜʳ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʞʦסʘʨסʳ ʢᴇʨʩʝʪʢʽʰ ʜᴅʥʥʽש ʩװʪʪʝʥʽʧ ʧʽʩʫ 

ʢʝʟʝשʽʥʜʝ ʙʘʡץʘʣʘʜʳ, ʘʣ ʜᴅʥʥʽש ʙʘʣʘʫʳʟʜʘʥʳʧ ʧʽʩʫʽʥʽש ʙʘʩʳʥʜʘ ʙʘʨʣʳװ ץʣʛʽʣʝʨʜʝ NDVI 

ʤᴅʥʽʥʽש ʪᴇʤʝʥʜʝʫʽ ʙʘʡץʘʣʘʜʳ (6-ʩʫʨʝʪ). 

 ,ʳʥʜʳ ʞʠʥʘʣʫ ʧʨʦʮʝʩʽץʘʨץ שʘʥʪʪʳץ ʰʳʨʳʥʳʥʜʘ שʪʘʨʳʥʳץʩʘʙʘ שʤʘʡʳʥʳײץ ʘʥʪפ

ᴅʜʝʪʪʝ, ʩװʪʪʝʥʽʧ ʧʽʩʫ ʢʝʟʝשʜʝʨʽʥʝ ʜʝʡʽʥ ʞװʨʝʜʽ. פʘʥʪʪʳײ שʣסʘʶʳ ʩװʪʪʝʥʽʧ ʧʽʩʫ ʢʝʟʝשʽʥʝ 

ʙʘʡץʘʣʜʳ.  
 

 
 

7-ʩʫʨʝʪ ï ɸץʤʦʣʘ ʦʙʣʳʩʳ ʞʘסʜʘʡʳʥʜʘ ײץʤʘʡ ʩʦʨʪʪʘʨʳʥʳש  

ʰʳʨʳʥʳʥʜʘסʳ ץʘʥʪ ʤᴇʣʰʝʨʽ 
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ʉʦʜʘʥ ʢʝʡʽʥ, ʙʘʣʘʫʳʟʜʘʥʳʧ ʧʽʩʫ ʢʝʟʝשʽʥʝ ץʘʨʘʡ, ץʘʥʪ ʤᴇʣʰʝʨʽ ʘʟʘʷʜʳ, ʙײʣ ʦʩʳ 

ʢʝʟʝשʜʝ ʜʠʩʩʠʤʠʣʷʮʠʷ ʧʨʦʮʝʩʪʝʨʽʥʽש ʙʘʩʳʤ ʙʦʣʫʳʤʝʥ, ʷסʥʠ ʜᴅʥʥʽש ʧʘʡʜʘ ʙʦʣʫʳ ʤʝʥ 

ʧʽʩʫʽʥʝ ʵʥʝʨʛʠʷ ʰʳסʳʥʜʘʨʳʥʘ ʙʘʡʣʘʥʳʩʪʳ. ʄײʥʜʘʡ ʝʨʝʢʰʝʣʽʢ ץʘʥʪ ײץʤʘʡʳʥʳש ʙʘʨʣʳץ 

ʩʦʨʪʪʘʨʳʥʜʘ ʙʘʡץʘʣʘʜʳ [16]. 
 :ʪʘʫʳ ʙʦʡʳʥʰʘ ʝʩʝʧʪʽʢ ʜʝʨʝʢʪʝʨ ʢʝʣʝʩʽʜʝʡץʘʥʪʪʳ ʞʠʥʘץ שʤʘʡ ᴇʩʽʤʜʽʢʪʝʨʽʥʽײפ

ʂʘʟʘʭʩʪʘʥʩʢʦʝ 16, ʂʘʟʘʭʩʪʘʥʩʢʦʝ 20, ɾʝʪʽʩʫ 1, ʂʘʟʀʥʜ ʞᴅʥʝ ʂʠʟʀʥʜ ɸץʤʦʣʘ ʦʙʣʳʩʳ 

ʞʘסʜʘʡʳʥʜʘ 6-9, 5-6%-ʜʳ ײץʨʘʜʳ (7-ʩʫʨʝʪ). 

 ʪʘʣʫʳ ʂʠʟʀʥʜ ʩʦʨʪʳʥʜʘץʘʨʳ ʞʠʥʘסʞʦ שʘʥʪʪʳץ ʰʳʨʳʥʳʥʜʘ שʪʘʨʳʥʳץʤʘʡ ʩʘʙʘײפ

ʪʽʨʢʝʣʜʽ ï 9,5%. ᴆʩʽʤʜʽʢʪʝʨʜʽש ᴇʩʽʧ ʜʘʤʫʳʥʳש ʤʘʫʩʳʤʜʳץ ʢʝʟʝשʜʝʨʽ ʙʦʡʳʥʰʘ 

 ʤʘʡ ʩʦʨʪʪʘʨʳʥ ʩʢʨʠʥʠʥʛʪʝʫ ʞᴅʥʝ ʩʫʘʨʫײץ ʘ ʪᴇʟʽʤʜʽʣʽʢʪʝʨʽ ʙʦʡʳʥʰʘץץʰʳʣʳץʘסʨײץ

ʞʘסʜʘʡʳʥʜʘ NDVI ᴅʜʽʩʽʤʝʥ ʘʙʠʦʪʠʢʘʣʳץ ʢװʡʟʝʣʽʩʪʽ ʘʥʳץʪʘʫ ʞᴅʥʝ ɸʣʤʘʪʳ ʦʙʣʳʩʳʥʳש 

ʪᴅʣʽʤʽ ʞʘסʜʘʡʳʥʜʘ ײץʤʘʡʜʳש ʧʝʨʩʧʝʢʪʠʚʪʽ ʩʦʨʪʪʘʨʳ ʂʘʟʀʥʜ ʞᴅʥʝ ʂʠʟʀʥʜ ʙᴇʣʽʥʜʽ. ʊᴅʣʽʤʽ 

ʞʘסʜʘʡʳʥʜʘ NDVI ʢᴇʨʩʝʪʢʽʰʪʝʨʽ ʤʘʫʩʳʤ ʢʝʟʝשʽʥʜʝ 0,214-0,710; ʩʫʘʨʫ ʞʘסʜʘʡʳʥʜʘ 0,476-

0,783 ʘʨʘʣʳסʳʥʜʘ ʙʦʣʜʳ. 

 ʳ ʢᴇʧסʪʳʣʳץʨʘײʪ ץʞʝʪʢʽʣʽʢʩʽʟ ʵʢʦʣʦʛʠʷʣʳ שʦʨʳʪʳʥʜʳ. ɿʝʨʪʪʝʣʝʪʽʥ ʩʦʨʪʪʘʨʜʳפ 

ʞʘסʜʘʡʜʘ ᴅʣʝʫʝʪʪʽ ʞᴅʥʝ ʥʘץʪʳ ᴇʥʽʤ ʘʨʘʩʳʥʜʘסʳ ʘʣʰʘץʪʳץʪʳש ʩʝʙʝʙʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɹײʣ 

ʘʣʰʘץʪʳץʪʳ ʘʟʘʡʪʫ, ץʦʣʘʡʣʳ ץʦʨʰʘסʘʥ ʦʨʪʘ ʞʘסʜʘʡʣʘʨʳʥ, ʩʦʥʳʤʝʥ ץʘʪʘʨ ʩʳʥʘץʪʘʥ 

ᴇʪʢʽʟʽʣʝʪʽʥ ʩʦʨʪʪʘʨʜʳץ שʦʣʘʡʩʳʟ ʵʢʦʣʦʛʠʷʣʳץ ʬʘʢʪʦʨʣʘʨסʘ ʪᴇʟʽʤʜʽʣʽʛʽʥ ʘʥʳץʪʘʫ װʰʽʥ 

ʵʢʦʣʦʛʠʷʣʳץ ʩʦʨʪ ʩʳʥʘʫ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ɾװʨʛʽʟʽʣʛʝʥ ʵʢʦʣʦʛʠʷʣʳץ ʩʦʨʪʩʳʥʘʫ 

ʥᴅʪʠʞʝʣʝʨʽ ײץʤʘʡ ʜʘץʳʣʜʘʨʳʥʳש ʩʝʣʝʢʮʠʷʣʳץ ʧʨʦʮʝʩʽʥ ᴅʨʽ ץʘʨʘʡ ʞʘʣסʘʩʪʳʨʫסʘ 

ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ɾʘʣʧʳ, ʙʘʨʣʳץ ʟʝʨʪʪʝʣʛʝʥ ײץʤʘʡ ʩʦʨʪʪʘʨʳ פʘʟʘץʩʪʘʥʥʳש ʦשʪװʩʪʽʢ-

ʰʳסʳʩ ʞᴅʥʝ ʩʦʣʪװʩʪʽʢ ʘʡʤʘץʪʘʨʳʥʳש ʪʦʧʳʨʘץ-ʢʣʠʤʘʪʪʳץ ʞʘסʜʘʡʣʘʨʳʥʘ ʞʦסʘʨʳ 

ʙʝʡʽʤʜʝʣʛʝʥʽʥ ʢᴇʨʩʝʪʪʽ. 

 ʝʛʽʥʰʽʣʽʢ ץʘʟʘפ ʤʳʩʪʘʨʳ 2021-2023 ʞʳʣʜʘʨ ʘʨʘʩʳʥʜʘײʘʨʞʳʣʘʥʜʳʨʫ. ɿʝʨʪʪʝʫ ʞפ

ʞᴅʥʝ ᴇʩʽʤʜʽʢ ʰʘʨʫʘʰʳʣʳסʳ נɿʀ ʪᴅʞʽʨʠʙʝ ʪʘʥʘʧʪʘʨʳʥʜʘ, ʷסʥʠ פʈ ɸʐʄ-ʥʽ267 ש 

ʙʶʜʞʝʪʪʽʢ ʙʘסʜʘʨʣʘʤʘʩʳ ʙʦʡʳʥʰʘ, ɺR10764908 çפʘʟʘץʩʪʘʥ ᴇשʽʨʣʝʨʽ װʰʽʥ ᴇʩʽʨʫʜʽש 

ᴅʨʪװʨʣʽ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥ ʩʘʣʳʩʪʳʨʤʘʣʳ ʟʝʨʪʪʝʫ ʥʝʛʽʟʽʥʜʝ ᴇשʜʝʫ ʪʝʭʥʦʣʦʛʠʷʩʳʥʳש 

ʵʣʝʤʝʥʪʪʝʨʽʥ, ʩʘʨʘʣʘʥסʘʥ ץʦʨʝʢʪʝʥʫʜʽ, ᴇʩʽʤʜʽʢʪʝʨʜʽ ץʦʨסʘʫ ײץʨʘʣʜʘʨʳʥ ʞᴅʥʝ ʨʝʥʪʘʙʝʣʴʜʽ 

ᴇʥʜʽʨʽʩ װʰʽʥ ʪʝʭʥʠʢʘʥʳ ץʦʣʜʘʥʘ ʦʪʳʨʳʧ, ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ ʜʘץʳʣʜʘʨʳʥʳש (ʜᴅʥʜʽ, 

ʜᴅʥʜʽ-ʙײʨʰʘץ, ʤʘʡʣʳ ʞᴅʥʝ ʪʝʭʥʠʢʘʣʳץ ʜʘץʳʣʜʘʨʜʳ) ʝʛʽʥʰʽʣʽʢ ʞװʡʝʩʽʥ ᴅʟʽʨʣʝʫè 

ʙʘסʜʘʨʣʘʤʘʣʳץ-ʥʳʩʘʥʘʣʳ ץʘʨʞʳʣʘʥʜʳʨʫ ʰʝשʙʝʨʽʥʜʝ ʦʨʳʥʜʘʣʳʧ ʞʘʪץʘʥ ʞʦʙʘסʘ ʥʝʛʽʟ 

ʙʦʣʜʳ.  
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ʍʠʜʠʨʦʚ ɸ.ʕ.1, ʢʘʥʜʠʜʘʪ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ 

 
1ʊʆʆ çʂʘʟʘʭʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʟʝʤʣʝʜʝʣʠʷ ʠ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘè  

ɸʣʤʘʪʠʥʩʢʘʷ ʦʙʣʘʩʪʴ, ʂʘʨʘʩʘʡʩʢʠʡ ʨʘʡʦʥ, ʧ. ɸʣʤʘʣʳʙʘʢ, ʂʘʟʘʭʩʪʘʥ 
2ʂʳʟʳʣʦʨʜʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ.ʂʦʨʢʳʪ ɸʪʘ, ʛ.ʂʳʟʳʣʦʨʜʘ, ʂʘʟʘʭʩʪʘʥ 

 

ɸʥʥʦʪʘʮʠʷ: ɺ ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ, ʩʣʦʞʠʚʰʠʭʩʷ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʚ 

ʨʘʟʥʳʭ ʩʪʨʘʥʘʭ ʤʠʨʘ, ʩʦʨʛʦ ʟʘʥʠʤʘʝʪ ʚʘʞʥʦʝ ʤʝʩʪʦ ʚ ʩʠʩʪʝʤʝ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ 

ʦʮʝʥʢʠ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʂʘʟʘʭʩʪʘʥʝ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʚʝʜʝʪʩʷ ʥʘʫʯʥʘʷ ʨʘʙʦʪʘ ʧʦ ʥʦʚʳʤ ʩʦʨʪʘʤ 

ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʦʛʦ ʩʦʨʛʦ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʤʦʙʠʣʠʟʘʮʠʠ ʛʝʥʦʬʦʥʜʘ ʤʠʨʦʚʳʭ 

ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʳʭ ʩʦʨʪʦʚ ʩʦʨʛʦ ʜʣʷ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʘʩʫʰʣʠʚʳʭ 

ʟʝʤʝʣʴ. ʇʨʠ ʟʥʘʯʠʪʝʣʴʥʦʤ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʪʝʨʨʠʪʦʨʠʠ ʟʘʩʫʰʣʠʚʳʭ ʟʝʤʝʣʴ ʚ ʫʩʣʦʚʠʷʭ ʟʘʩʫʭʠ 

ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʦʮʝʥʢʘ ʩʪʝʧʝʥʠ ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʦʩʪʠ ʨʘʩʪʝʥʠʡ ʠ ʨʘʟʥʘʷ ʩʪʝʧʝʥʴ ʩʥʠʞʝʥʠʷ 

ʫʨʦʞʘʡʥʦʩʪʠ ʫ ʨʘʟʣʠʯʥʳʭ ʩʦʨʪʦʚ ʠ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ ʚ ʩʝʣʝʢʮʠʦʥʥʦʡ, ʘʛʨʦʪʝʭʥʠʯʝʩʢʦʡ, 

ʨʘʩʪʝʥʠʝʚʦʜʯʝʩʢʦʡ ʦʪʨʘʩʣʷʭ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʠʩʧʳʪʘʥʠʡ 

7 ʩʦʨʪʦʚ ʩʦʨʛʦ ʚ ɸʣʤʘʪʠʥʩʢʦʡ ʦʙʣʘʩʪʠ ʠ 5 ʩʦʨʪʦʚ ʚ ɸʢʤʦʣʠʥʩʢʦʡ ʦʙʣʘʩʪʠ. ʋʨʦʞʘʡʥʦʩʪʴ ʩʦʨʛʦ ʚ 

ʦʨʦʰʘʝʤʳʭ ʫʩʣʦʚʠʷʭ ɸʣʤʘʪʠʥʩʢʦʡ ʦʙʣʘʩʪʠ ʩʦʩʪʘʚʠʣʘ 241,7-502,4 ʠ 32,0-65,3 ʮ/ʛʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʋʨʦʞʘʡʥʦʩʪʴ ʟʝʣʝʥʦʡ ʤʘʩʩʳ ʩʘʭʘʨʥʦʛʦ ʩʦʨʛʦ ʚ ʫʩʣʦʚʠʷʭ ɸʢʤʦʣʠʥʩʢʦʡ ʦʙʣʘʩʪʠ ʧʦʣʫʯʝʥʘ ʚ 

ʧʨʝʜʝʣʘʭ 309,3-366,2 ʮ/ʛʘ, ʟʝʨʥʦʚʦʛʦ ʩʦʨʛʦ-189,4-227,3 ʮ/ʛʘ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʝʣʝʢʮʠʷ ʥʦʚʳʭ ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʳʭ ʩʦʨʪʦʚ ʩʦʨʛʦ ʚ ʂʘʟʘʭʩʪʘʥʝ  ʧʦʯʪʠ ʥʝ 

ʚʝʜʝʪʩʷ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʤʦʙʠʣʠʟʘʮʠʠ ʤʠʨʦʚʦʛʦ ʛʝʥʦʬʦʥʜʘ ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʳʭ 

ʩʦʨʪʦʚ ʩʦʨʛʦ ʜʣʷ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʘʩʫʰʣʠʚʳʭ ʟʝʤʝʣʴ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʘʭʘʨʥʦʝ ʩʦʨʛʦ, ʟʝʨʥʦʚʦʝ ʩʦʨʛʦ, ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʩʦʨʪʦʠʩʧʳʪʘʥʠʝ, ʟʝʣʝʥʘʷ 

ʤʘʩʩʘ, ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ. 
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Annotation. Currently, there is practically no breeding of new drought-resistant sorghum 

varieties in Kazakhstan, which leads to the need to mobilize the world gene pool of drought-resistant 

sorghum varieties to solve the problem of efficient use of drylands. With a significant spread of the area 

of drylands and a different level of productivity decline in different varieties and species of plants, under 

drought conditions, the assessment of the degree of drought resistance of plants becomes important in 

breeding, agrotechnical, introduction and plant growing practice. This article discusses the results of 

ecological variety testing of 7 sorghum varieties in Almaty and 5 sorghum varieties in Akmola regions. In 

the irrigated conditions of the Almaty region, the yield of green mass and grain of sorghum varieties was 

241.7-502.4 and 32.0-65.3 c/ha, respectively. In the conditions of the Akmola region, the yield of green 

mass of sugar sorghum was obtained in the range of 309.3-366.2 c/ha, grain sorghum -189.4-227.3 c/ha. 

Currently, there is almost no breeding of new drought-resistant sorghum varieties in Kazakhstan, 

which leads to the need to mobilize the global gene pool of drought-resistant sorghum varieties to solve 

the problem of effective use of arid lands. 

Keywords: sugar sorghum, grain sorghum, ecological variety testing, green mass, productivity 
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2ʅɸʆ çʂʦʢʰʝʪʘʫʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʐʦʢʘʥʘ ʋʘʣʠʭʘʥʦʚʘè, ʛ.ʂʦʢʰʝʪʘʫ, ʂʘʟʘʭʩʪʘʥ  

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʚʣʠʷʥʠʶ ʧʨʠʤʝʥʝʥʠʷ 

ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʠ ʩʪʠʤʫʣʷʪʦʨʘ ʨʦʩʪʘ ʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ ʩʝʤʷʥ ʨʘʩʪʝʥʠʡ 

ʯʝʯʝʚʠʮʳ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʟʘ 2022-2023 ʛʛ., ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʨʘʟʨʘʙʦʪʢʫ 

ʩʠʩʪʝʤʳ ʧʨʠʤʝʥʝʥʠʷ ʫʜʦʙʨʝʥʠʡ ʠ ʩʪʠʤʫʣʷʪʦʨʘ ʨʦʩʪʘ ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʧʦʣʫʯʝʥʠʝ ʚʳʩʦʢʦʡ 

ʫʩʪʦʡʯʠʚʦʡ ʫʨʦʞʘʡʥʦʩʪʠ  ʠ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʩʝʤʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʯʝʯʝʚʠʮʳ ʧʦʣʫʯʝʥʳ ʩʣʝʜʫʶʱʠʝ 

ʨʝʟʫʣʴʪʘʪʳ: ʟʘʧʘʩ ʧʨʦʜʫʢʪʠʚʥʦʡ ʚʣʘʛʠ ʧʝʨʝʜ ʧʦʩʝʚʦʤ ʯʝʯʝʚʠʮʳ ʚ ʩʨʝʜʥʝʤ ʜʚʘ ʛʦʜʘ ʩʦʩʪʘʚʠʣ 62,8-

79,4 ʤʤ, ʟʘ ʩʯʝʪ ʚʳʧʘʚʰʠʭ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ ʟʘ ʧʝʨʠʦʜ  ʦʢʪʷʙʨʴ-ʤʘʡ ʤʝʩʷʮʳ 2022-2023 ʛʛ. ʚ 

ʢʦʣʠʯʝʩʪʚʝ 89,5 ʤʤ ʧʨʦʠʟʦʰʣʠ ʚʳʨʘʚʥʠʚʘʥʠʝ ʟʘʧʘʩʘ ʚʣʘʛʠ ʧʝʨʝʜ ʧʦʩʝʚʦʤ 2023 ʛʦʜʫ. ɺ ʦʪʣʠʯʠʝ ʦʪ 

ʜʨʫʛʠʭ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ, ʧʦʩʝʚʳ ʯʝʯʝʚʠʮʳ ʠʜʫʱʝʡ ʧʦ ʤʠʥʠʤʘʣʴʥʦʤʫ ʧʘʨʫ ʚ 2023 ʛʦʜʫ ʭʦʨʦʰʦ 

ʦʙʝʩʧʝʯʝʥʳ ʥʠʪʨʘʪʥʳʤ ʘʟʦʪʦʤ ʠ ʩʦʜʝʨʞʘʥʠʝ ʝʛʦ ʢʦʣʝʙʣʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 13,0-17,7 ʤʛ/1000 ʛʨ. ʚ 

ʚʝʨʭʥʝʤ 0-20 ʩʤ ʩʣʦʝ ʧʦʯʚʳ. ɺ ʫʩʣʦʚʠʷʭ 2022-2023 ʛʛ. ʨʘʟʣʠʯʥʳʝ ʩʧʦʩʦʙʳ ʧʦʜʛʦʪʦʚʢʠ 

ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ ʩ ʚʥʝʩʝʥʠʝʤ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʚ ʨʷʜʢʠ ʦʢʘʟʘʣʠ ʜʝʡʩʪʚʠʝ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ 

ʯʝʯʝʚʠʮʳ ʧʦʩʝʷʥʥʦʡ ʧʝʨʚʦʡ ʠ ʚʪʦʨʦʡ ʢʫʣʴʪʫʨʦʡ ʚ ʩʝʚʦʦʙʦʨʦʪʝ ʠ ʩʨʝʜʥʷʷ ʫʨʦʞʘʡʥʦʩʪʴ ʯʝʯʝʚʠʮʳ 

ʧʦ ʚʘʨʠʘʥʪʘʤ ʦʧʳʪʘ ʩʦʩʪʘʚʠʣʘ ʦʪ 8,6 ʜʦ 11,4 ʮ/ʛʘ. ɺʩʝ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʠ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʚʥʝʩʝʥʠʝʤ 

ʘʤʤʦʬʦʩʘ ʚ ʜʦʟʝ 20 ʢʛ ʜ.ʚ. ʚ ʨʷʜʢʠ ʧʨʠ ʧʦʩʝʚʝ ʦʢʘʟʘʣʠ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ 

ʯʝʯʝʚʠʮʳ ʠ ʧʦʟʚʦʣʠʣʠ ʧʦʣʫʯʠʪʴ ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ ʜʦʢʘʟʫʝʤʫʶ ʧʨʠʙʘʚʢʫ ʥʘ 2,8; 2;1; 2,0: 2,3 ʮ/ʛʘ, 

ʧʨʠ ʫʨʦʞʘʝ ʩ ʘʙʩʦʣʶʪʥʦʛʦ ʢʦʥʪʨʦʣʴʥʦʛʦ ʚʘʨʠʘʥʪʘ 8,6 ʮ/ʛʘ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʯʝʯʝʚʠʮʘ, ʤʠʥʝʨʘʣʴʥʳʝ ʫʜʦʙʨʝʥʠʷ, ʩʪʠʤʫʣʷʪʦʨ ʨʦʩʪʘ, ʧʨʝʜʰʝʩʪʚʝʥʥʠʢ, 

ʚʣʘʛʦʦʙʝʩʧʝʯʝʥʥʦʩʪʴ, ʵʣʝʤʝʥʪʳ ʧʠʪʘʥʠʷ, ʫʨʦʞʘʡʥʦʩʪʴ. 

ɺʚʝʜʝʥʠʝ. ʏʝʯʝʚʠʮʘ ʧʨʠʥʘʜʣʝʞʠʪ ʢ ʯʠʩʣʫ ʮʝʥʥʳʭ ʟʝʨʥʦʙʦʙʦʚʳʭ ʢʫʣʴʪʫʨ ʠ 

ʟʘʥʠʤʘʝʪ ʚ ʤʠʨʝ ʦʜʥʦ ʠʟ ʚʝʜʫʱʠʭ ʤʝʩʪ. ɺʦ ʤʥʦʛʠʭ ʩʪʨʘʥʘʭ ʯʝʯʝʚʠʮʘ ʩʪʘʣʘ ʚʘʞʥʳʤ 

ʬʘʢʪʦʨʦʤ ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʧʦʣʥʦʮʝʥʥʦʛʦ ʧʠʪʘʥʠʷ. ɺ ʫʩʣʦʚʠʷʭ, ʢʦʛʜʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʝ 

ʧʨʦʠʟʚʦʜʩʪʚʦ ʚʝʜʝʪʩʷ ʙʝʟ ʜʦʩʪʘʪʦʯʥʳʭ ʢʘʧʠʪʘʣʴʥʳʭ ʚʣʦʞʝʥʠʡ, ʚʦʟʥʠʢʣʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʨʘʟʨʘʙʦʪʢʠ ʙʦ-ʣʝʝ ʩʦʚʝʨʰʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚʦʟʜʝʣʳʚʘʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ 

ʩ ʧʦʣʫʯʝʥʠʝʤ ʥʝ ʪʦʣʴʢʦ ʩʪʘʙʠʣʴʥʳʭ ʫʨʦʞʘʝʚ, ʥʦ ʠ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʡ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʡ ʟʝʨʥʦʚʦʡ ʧʨʦʜʫʢʮʠʠ [1]. 

ʉʝʤʝʥʘ ʯʝʯʝʚʠʮʳ - ʚʘʞʥʝʡʰʠʡ ʠʩʪʦʯʥʠʢ ʧʦʣʫʯʝʥʠʷ ʚʳʩʦʢʦʙʝʣʢʦʚʳʭ ʢʦʨʤʦʚ, 

ʩʝʤʝʥʘʭ ʯʝʯʝʚʠʮʳ 35,0% ʙʝʣʢʘ. ʆʥʘ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʧʠʱʝʚʦʡ ʠ ʪʝʭʥʠʯʝʩʢʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʦʩʦʙʦʝ ʤʝʩʪʦ ʟʘʥʠʤʘʝʪ ʚ ʢʦʨʤʦʧʨʦʠʟʚʦʜʩʪʚʝ [2,3].  

ʐʠʨʦʢʦʝ ʚʥʝʜʨʝʥʠʝ ʯʝʯʝʚʠʮʳ ʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ï ʦʜʠʥ ʠʟ 

ʦʩʥʦʚʥʳʭ ʩʧʦʩʦʙʦʚ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚʳʩʦʢʦʙʝʣʢʦʚʳʭ ʧʨʦʜʫʢʪʦʚ, ʰʠʨʦʢʦ 

ʧʨʠʤʝʥʷʝʤʳʡ ʚ ʤʠʨʦʚʦʡ ʧʨʘʢʪʠʢʝ [4].  

ʏʝʯʝʚʠʮʘ ï ʮʝʥʥʘʷ ʢʫʣʴʪʫʨʘ ʚ ʩʠʩʪʝʤʝ ʩʝʚʦʦʙʦʨʦʪʦʚ. ʇʦʩʣʝ ʥʝʝ ʦʙʳʯʥʦ ʧʦʣʷ 

ʚʳʭʦʜʷʪ ʯʠʩʪʳʤʠ ʦʪ ʩʦʨʥʷʢʦʚ. ʆʥʘ ʦʙʦʛʘʱʘʝʪ ʧʦʯʚʫ ʫʩʚʦʷʝʤʳʤʠ ʬʦʨʤʘʤʠ ʘʟʦʪʘ ʜʦ 60 

ʢʛ/ʛʘ ʩ ʢʦʨʥʝʚʳʤʠ ʠ ʩʪʝʨʥʝʚʳʤʠ ʦʩʪʘʪʢʘʤʠ ʧʦʩʣʝ ʫʙʦʨʢʠ. ʇʦʵʪʦʤʫ ʫʚʝʣʠʯʝʥʠʝ ʝʝ ʜʦʣʠ ʚ 

ʩʪʨʫʢʪʫʨʝ ʩʝʚʦʦʙʦʨʦʪʦʚ ʧʦʟʚʦʣʷʝʪ ʫʣʫʯʰʠʪʴ ʫʩʣʦʚʠʷ ʧʨʦʠʟʨʘʩʪʘʥʠʷ ʜʨʫʛʠʭ ʢʫʣʴʪʫʨ. ʕʪʦ 

ʠʤʝʝʪ ʥʝ ʪʦʣʴʢʦ ʙʦʣʴʰʦʝ ʵʢʦʥʦʤʠʯʝʩʢʦʝ, ʥʦ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ [5].  

ʈʝʩʧʫʙʣʠʢʘ ʂʘʟʘʭʩʪʘʥ ʨʘʩʧʦʣʘʛʘʝʪ ʟʥʘʯʠʪʝʣʴʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʜʣʷ ʨʘʟʚʠʪʠʷ 
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ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʠ ʰʠʨʦʢʦʤʘʩʰʪʘʙʥʦʛʦ ʦʩʚʦʝʥʠʷ ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ 

ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ. ʆʛʨʦʤʥʘʷ ʪʝʨʨʠʪʦʨʠʷ, ʥʘʣʠʯʠʝ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝʭ ʚʠʜʦʚ ʧʨʠʨʦʜʥʦ-

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠ ʧʦʯʚʝʥʥʳʭ ʫʩʣʦʚʠʡ ʜʝʣʘʶʪ ʂʘʟʘʭʩʪʘʥ ʫʥʠʢʘʣʴʥʦʡ ʩʪʨʘʥʦʡ ʜʣʷ ʨʘʟʚʠʪʠʷ 

ʫʩʪʦʡʯʠʚʦʛʦ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ. ɺ ʂʘʟʘʭʩʪʘʥʝ ʩʫʱʝʩʪʚʫʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʫʚʝʣʠʯʝʥʠʷ 

ʧʦʩʝʚʥʳʭ ʧʣʦʱʘʜʝʡ, ʦʜʥʘʢʦ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʦʙʫʩʣʘʚʣʠʚʘʶʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʧʦʩʪʦʷʥʥʦʛʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʩʫʱʝʩʪʚʫʶʱʠʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʝʤʦʚ ʚʦʟʜʝʣʳʚʘʥʠʷ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʩʪʘʙʠʣʴʥʦʩʪʠ 

ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ [6,7].  

ɺ ʉʝʚʝʨʥʦʤ ʂʘʟʘʭʩʪʘʥʝ ʧʨʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ 

ʩʚʦʡʩʪʚʘʭ ʧʦʯʚ ʦʩʥʦʚʥʳʤ ʣʠʤʠʪʠʨʫʶʱʠʤ ʫʨʦʞʘʡʥʦʩʪʴ ʬʘʢʪʦʨʦʤ, ʢʨʦʤʝ ʚʣʘʞʥʦʩʪʠ, 

ʷʚʣʷʝʪʩʷ ʦʩʪʨʳʡ ʜʝʬʠʮʠʪ ʧʦʜʚʠʞʥʦʛʦ ʬʦʩʬʦʨʘ ʚ ʧʦʯʚʝ, ʜʝʬʠʮʠʪ ʘʟʦʪʘ ʫʩʫʛʫʙʣʷʝʪʩʷ ʥʘ 

ʬʦʩʬʦʨʥʦʤ ʬʦʥʝ [8].   

ʏʝʯʝʚʠʮʘ ʦʪʟʳʚʯʠʚʘ ʥʘ ʚʥʝʩʝʥʠʝ ʫʤʝʨʝʥʥʳʭ ʜʦʟ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ. ɽʩʣʠ ʥʘ 

ʧʦʣʝ ʚʥʦʩʠʣʠ ʙʦʣʴʰʠʝ ʜʦʟʳ ʦʨʛʘʥʠʯʝʩʢʠʭ ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ, ʪʦ ʦʥʘ ʬʦʨʤʠʨʫʝʪ 

ʙʦʣʴʰʫʶ ʥʘʜʟʝʤʥʫʶ ʤʘʩʩʫ ʠ ʩʦʟʨʝʚʘʥʠʝ ʙʫʜʝʪ ʥʝʨʘʚʥʦʤʝʨʥʳʤ, ʘ ʫʨʦʞʘʡʥʦʩʪʴ ʩʝʤʷʥ-

ʥʠʟʢʦʡ [9,10, 11]. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʪʨʝʙʥʦʩʪʠ ʯʝʯʝʚʠʮʳ ʚ ʵʣʝʤʝʥʪʘʭ ʤʠʥʝʨʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ, ʚʘʞʥʦ 

ʟʥʘʪʴ ʢʦʣʠʯʝʩʪʚʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʠʭ ʚ ʨʘʩʪʝʥʠʷʭ ʠ ʚʳʥʦʩ ʠʟ ʧʦʯʚʳ ʩ ʫʨʦʞʘʝʤ [11,12,13]. 

ʄaʪeʨʠaʣʳ ʠ ʤeʪoʜʳ ʠccʣeʜoʚaʥʠʷ. ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʮʝʣʠ ʠ ʟʘʜʘʯʠ ʧʨʦʝʢʪʘ ʚ 2021 

ʛʦʜʫ ʩʦʛʣʘʩʥʦ ʧʨʦʛʨʘʤʤʝ ʅʀʈ ʟʘʣʦʞʝʥ ʜʚʫʭʬʘʢʪʦʨʥʳʡ ʧʦʣʝʚʦʡ ʦʧʳʪ, ʚ ʢʦʪʦʨʦʤ ʠʟʫʯʝʥʘ  

ʩʠʩʪʝʤʘ ʧʨʠʤʝʥʝʥʠʷ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʠ  ʩʪʠʤʫʣʷʪʦʨʘ ʨʦʩʪʘ ʨʘʩʪʝʥʠʡ ʯʝʯʝʚʠʮʳ ʥʘ 

ʦʙʳʢʥʦʚʝʥʥʳʭ ʯʝʨʥʦʟʝʤʘʭ ʚ ʫʩʣʦʚʠʷʭ ɸʢʤʦʣʠʥʩʢʦʡ ʦʙʣʘʩʪʠ.  

ɺ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʣʫʞʠʣʠ ʨʘʟʥʳʝ ʚʠʜʳ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ: 

ʜʚʦʡʥʦʡ ʩʫʧʝʨʬʦʩʬʘʪ (P2O5-46%), ʘʤʤʠʘʯʥʘʷ ʩʝʣʠʪʨʘ (N-34%), ʘʤʤʦʬʦʩ (N-12-%; P2O5-

52%) ʠ ʩʪʠʤʫʣʷʪʦʨ ʨʦʩʪʘ - ʧʣʘʥʪʦʙʘʢʪʝʨʠʥ. 

ʇʦʯʚʘ ʦʧʳʪʥʦʛʦ ʫʯʘʩʪʢʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʯʝʨʥʦʟʝʤʦʤ ʦʙʳʢʥʦʚʝʥʥʳʤ ʩʨʝʜʥʝʛʫʤʫʩʥʳʤ 

ʩ ʛʣʫʙʠʥʦʡ ʛʫʤʫʩʦʚʦʛʦ ʛʦʨʠʟʦʥʪʘ 25-27 ʩʤ ʠ ʩʨʝʜʥʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʛʫʤʫʩʘ 4,01%. ɺ 

ʧʘʭʦʪʥʦʤ ʩʣʦʝ ʧʦʯʚʳ ʥʠʪʨʘʪʥʦʛʦ ʘʟʦʪʘ ï 14,9 ʤʛ, ʧʦʜʚʠʞʥʦʛʦ ʬʦʩʬʦʨʘ ï 7,5 ʤʛ., 

ʦʙʤʝʥʥʦʛʦ  ʢʘʣʠʷ ï 36,0 ʤʛ ʥʘ 1000 ʛʨ. ʧʦʯʚʳ, ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʘʟʦʪʘ ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ 

ʩʨʝʜʥʷʷ, ʬʦʩʬʦʨʘ ʥʠʟʢʘʷ, ʢʘʣʠʷ ʚʳʩʦʢʘʷ. ʇʦ ʤʝʭʘʥʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʧʦʯʚʘ 

ʪʷʞʝʣʦʩʫʛʣʠʥʠʩʪʘʷ, ʦʙʲʝʤʥʳʡ ʚʝʩ ʚ ʧʘʭʦʪʥʦʤ ʛʦʨʠʟʦʥʪʝ 1,18 ʛ/ʩʤ3, ʚ ʤʝʪʨʦʚʦʤ ʩʣʦʝ ʚ 

ʩʨʝʜʥʝʤ ï 1,32 ʛ/ʩʤ3.  

ɹʳʣʠ ʧʦʜʛʦʪʦʚʣʝʥʳ ʯʝʪʳʨʝ ʚʘʨʠʘʥʪʘ ʪʝʭʥʦʣʦʛʠʠ ʧʦʜʛʦʪʦʚʢʠ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ: ʧʦ 

ʤʠʥʠʤʘʣʴʥʦʤʫ ʧʘʨʫ, ʷʨʦʚʦʡ ʧʰʝʥʠʮʝ, ʷʨʦʚʦʤʫ ʷʯʤʝʥʶ, ʛʦʨʦʭʦʦʚʩʷʥʥʦʡ ʩʤʝʩʠ. ɺʦ ʚʪʦʨʦʡ 

ʜʝʢʘʜʝ ʤʘʷ ʚ ʨʝʢʦʤʝʥʜʫʝʤʳʝ ʩʨʦʢʠ ʧʨʦʚʝʜʝʥ ʧʦʩʝʚ ʯʝʯʝʚʠʮʳ ʚ ʦʧʳʪʝ ʩ ʥʦʨʤʦʡ ʚʳʩʝʚʘ 

ʩʝʤʷʥ ʯʝʯʝʚʠʮʳ 100 ʢʛ/ʛʘ ʩʝʷʣʢʦʡ ʉɿʉ-2,1 ʩ ʚʥʝʩʝʥʠʝʤ ʚ ʨʷʜʢʠ ʧʨʠ ʧʦʩʝʚʝ ʤʠʥʝʨʘʣʴʥʳʝ 

ʫʜʦʙʨʝʥʠʷ ʚ ʜʦʟʝ 20 ʢʛ. ʜ. ʚ.: ʜʚʦʡʥʦʛʦ ʩʫʧʝʨʬʦʩʬʘʪʘ, ʘʤʤʠʘʯʥʦʡ ʩʝʣʠʪʨʳ, ʘʤʤʦʬʦʩʘ ʠ 

ʚʘʨʠʘʥʪ ʦʙʨʘʙʦʪʢʠ ʩʝʤʷʥ ʩʪʠʤʫʣʷʪʦʨʦʤ ʨʦʩʪʘ - ʧʣʘʥʪʦʙʘʢʪʝʨʠʥʦʤ ʩ ʛʣʫʙʠʥʦʡ ʟʘʜʝʣʢʠ 

ʩʝʤʷʥ 5-6 ʩʤ.,  ʩ ʦʙʷʟʘʪʝʣʴʥʳʤ ʧʦʩʣʝʧʦʩʝʚʥʳʤ ʧʨʠʢʘʪʳʚʘʥʠʝʤ. ʇʨʦʚʝʜʝʥ ʫʭʦʜ ʟʘ 

ʯʝʯʝʚʠʮʝʡ ʚ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ. ʋʙʦʨʢʘ ʫʨʦʞʘʷ ʧʨʦʚʝʜʝʥʘ ʚ ʬʘʟʫ ʧʦʣʥʦʡ ʩʧʝʣʦʩʪʠ ʧʨʷʤʳʤ 

ʢʦʤʙʘʡʥʠʨʦʚʘʥʠʝʤ ʢʦʤʙʘʡʥʦʤ Wintershteiger.  

ʉʦʜʝʨʞʘʥʠʝ ʧʨʦʜʫʢʪʠʚʥʦʡ ʚʣʘʛʠ ʚ ʤʝʪʨʦʚʦʤ ʩʣʦʝ ʦʧʨʝʜʝʣʝʥʦ ʧʦ ʤʝʪʦʜʠʢʝ ɹʘʢʘʝʚʘ 

[8], ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦ ɼʦʩʧʝʭʦʚʫ ɹ.ɸ. [10].   

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʷ. ʄʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ 2022-2023 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪ-ʚʝʥʥʦʛʦ ʛʦʜʘ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ ʦʧʨʝʜʝʣʝʥʠʶ ʨʝʟʢʦʡ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʩʪʠ. 

ʇʦ ʜʘʥʥʳʤ ʏʘʛʣʠʥʩʢʦʛʦ ʤʝʪʝʦʧʦʩʪʘ ʚ 2022-2023 ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʤ ʛʦʜʫ ʚʳʧʘʣʦ 277,3 

ʤʤ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ, ʯʪʦ ʥʠʞʝ ʥʘ 41,9 ʤʤ ʩʨʝʜʥʝʡ ʤʥʦʛʦʣʝʪʥʝʡ ʥʦʨʤʳ. 

ʆʪʣʠʯʠʪʝʣʴʥʦʡ ʯʝʨʪʦʡ ʦʩʝʥʥʝ-ʟʠʤʥʝʛʦ ʧʝʨʠʦʜʘ ʷʚʣʷʝʪʩʷ ʚʳʩʦʢʠʡ ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʨʝʞʠʤ 

ʚʦʟʜʫʭʘ, ʢʦʪʦʨʳʡ ʙʳʣ ʥʠʞʝ ʥʘ - 1,6 ʦʉ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʝʡ ʥʦʨʤʦʡ. 

ʆʩʘʜʢʠ ʭʦʣʦʜʥʦʛʦ ʧʝʨʠʦʜʘ (ʩʝʥʪʷʙʨʴ-ʤʘʨʪ), ʢʦʪʦʨʳʝ ʩʳʛʨʘʣʠ ʦʩʥʦʚʥʫʶ ʨʦʣʴ ʚ 

ʥʘʢʦʧʣʝʥʠʠ ʟʘʧʘʩʦʚ ʧʨʦʜʫʢʪʠʚʥʦʡ ʚʣʘʛʠ ʚ ʧʦʯʚʝ ʩʦʩʪʘʚʠʣʠ ʚʩʝʛʦ 42,5 ʤʤ, ʧʨʠ ʵʪʦʤ 

ʜʝʬʠʮʠʪ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ ʩʦʩʪʘʚʠʣ 40,5% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʤʥʦʛʦʣʝʪʥʝʡ ʥʦʨʤʦʡ. ɿʘ 
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ʪʸʧʣʳʡ ʧʝʨʠʦʜ ʠʭ ʚʳʧʘʜʘʝʪ ʜʦ 84,2 ʤʤ. ʆʪʥʦʩʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʚ 

ʩʦʯʝʪʘʥʠʠ ʩ ʚʳʩʦʢʠʤʠ ʪʝʤʧʝʨʘʪʫʨʘʤʠ ʦʧʨʝʜʝʣʷʝʪ ʥʠʟʢʠʝ ʟʥʘʯʝʥʠʷ ʚʣʘʞʥʦʩʪʠ ʚʦʟʜʫʭʘ ʠ 

ʧʦʯʚʳ, ʯʘʩʪʫʶ ʧʦʚʪʦʨʷʝʤʦʩʪʴ ʟʘʩʫʭ. ʄʘʢʩʠʤʘʣʴʥʳʡ ʟʘʧʘʩ ʚʣʘʛʠ ʦʪʤʝʯʝʥ ʨʘʥʥʝʡ ʚʝʩʥʦʡ. 

ʋʩʫʛʫʙʣʷʶʱʠʤ ʬʘʢʪʦʨʦʤ, ʩʧʦʩʦʙʩʪʚʦʚʘʚʰʠʤ ʠʥʪʝʥʩʠʚʥʦʤʫ ʠʩʧʘʨʝʥʠʶ ʚʣʘʛʠ ʙʳʣ 

ʥʝʜʦʩʪʘʪʦʢ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ ʚ ʘʧʨʝʣʝ-ʤʘʝ ʤʝʩʷʮʘʭ, ʛʜʝ ʥʝʜʦʙʦʨ ʦʩʘʜʢʦʚ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʤʥʦʛʦʣʝʪʥʠʤʠ ʩʦʩʪʘʚʠʣ 80,3% ʥʘ ʬʦʥʝ ʚʳʩʦʢʦʛʦ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʘ.  

ʋʩʫʛʫʙʣʷʶʱʠʤ ʬʘʢʪʦʨʦʤ, ʩʧʦʩʦʙʩʪʚʦʚʘʚʰʠʤ ʠʥʪʝʥʩʠʚʥʦʤʫ ʠʩʧʘʨʝʥʠʶ ʚʣʘʛʠ ʙʳʣ 

ʥʝʜʦʩʪʘʪʦʢ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ ʚ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ ʨʘʩʪʝʥʠʡ ʯʝʯʝʚʠʮʳ ʚ ʚ ʣʝʪʥʠʝ 

ʤʝʩʷʮʳ, ʛʜʝ ʥʝʜʦʙʦʨ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʤʥʦʛʦʣʝʪʥʠʤʠ ʜʘʥʥʳʤʠ 

ʩʦʩʪʘʚʠʣ 72,5% ʥʘ ʬʦʥʝ ʚʳʩʦʢʦʛʦ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʘ. ʉʨʝʜʥʝʤʝʩʷʯʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ 

ʚʦʟʜʫʭʘ ʟʘ ʵʪʠ ʤʝʩʷʮʳ ʙʳʣʘ ʚʳʰʝ ʥʦʨʤʳ ʥʘ +2,2-5,5 ʦʉ., ʛʜʝ ʚ ʦʪʜʝʣʴʥʳʝ ʜʝʢʘʜʳ ʤʝʩʷʮʝʚ 

ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʜʦʩʪʠʛʘʣʘ ʦʪ 33,5 ʜʦ 40,0ʦʉ. ɺ ʩʠʣʫ ʩʣʦʞʠʚʰʠʭʩʷ ʦʙʩʪʦʷʪʝʣʴʩʪʚ 

ʧʦʩʝʚ ʯʝʯʝʚʠʮʳ ʠ ʜʦ ʬʘʟʳ ʦʙʨʘʟʦʚʘʥʠʷ ʙʦʙʦʚ ʧʨʦʭʦʜʠʣʠ ʚ ʞʝʩʪʢʠʭ ʫʩʣʦʚʠʷʭ ʧʦ ʫʨʦʚʥʶ 

ʚʣʘʛʦʦʙʝʩʧʝʯʝʥʥʦʩʪʠ, ʢʦʪʦʨʳʡ ʚʧʦʩʣʝʜʩʪʚʠʠ ʦʢʘʟʘʣ ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʫʨʦʞʘʷ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʧʝʨʠʦʜʘ ʘʢʪʠʚʥʦʡ ʚʝʛʝʪʘʮʠʠ ʯʝʯʝʚʠʮʳ 

ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʘʩʴ ʚʳʩʦʢʠʤʠ ʩʨʝʜʥʝʩʫʪʦʯʥʳʤʠ ʪʝʤʧʝʨʘʪʫʨʘʤʠ ʚʦʟʜʫʭʘ, ʧʨʝʚʳʰʘʶʱʠʤʠ 

ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʝ ʟʥʘʯʝʥʠʷ, ʧʨʠ ʜʝʬʠʮʠʪʝ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ, ʯʪʦ ʩʦʟʜʘʚʘʣʦ ʥʝ 

ʚʧʦʣʥʝ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʨʦʩʪʘ, ʨʘʟʚʠʪʠʷ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʵʪʦʡ ʢʫʣʴʪʫʨʳ, ʠʟ 

ʯʝʛʦ ʤʦʞʥʦ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʫʩʣʦʚʠʷ ʚʝʛʝʪʘʮʠʠ ʯʝʯʝʚʠʮʳ ʩʢʣʘʜʳʚʘʣʠʩʴ ʚ ʫʩʣʦʚʠʷʭ 

ʜʝʬʠʮʠʪʘ ʚʣʘʛʦʦʙʝʩʧʝʯʝʥʥʦʩʪʠ. ʅʝʢʦʪʦʨʦʝ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ 

ʯʝʯʝʚʠʮʳ ʚ ʦʧʳʪʝ ʦʢʘʟʘʣʠ ʦʩʘʜʢʠ, ʚʳʧʘʚʰʠʝ ʚ ʪʨʝʪʴʝʡ ʜʝʢʘʜʝ ʠʶʣʷ ʠ ʧʝʨʚʦʡ ʜʝʢʘʜʝ 

ʘʚʛʫʩʪʘ ʚ ʢʦʣʠʯʝʩʪʚʝ 28,5 ʤʤ, ʢʦʪʦʨʳʝ ʩʦʚʧʘʣʠ ʩ ʦʩʥʦʚʥʳʤʠ ʧʝʨʠʦʜʘʤʠ ʚʝʛʝʪʘʮʠʠ 

ʧʦʩʝʚʦʚ. ʕʪʦ ʧʦʟʚʦʣʠʣʦ ʵʢʦʥʦʤʥʦ ʨʘʩʭʦʜʦʚʘʪʴ ʚʣʘʛʫ ʚ ʧʝʨʠʦʜ ʬʘʟʳ ʥʘʣʠʚʘ ʟʝʨʥʘ ʠ 

ʧʦʣʫʯʠʪʴ ʩʨʝʜʥʠʡ ʫʨʦʚʝʥʴ ʫʨʦʞʘʡʥʦʩʪʠ ʯʝʯʝʚʠʮʳ.  

ʆʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʬʘʢʪʦʨʦʚ ʦʧʨʝʜʝʣʷʶʱʠʭ ʫʩʣʦʚʠʷ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ 

ʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʷʚʣʷʝʪʩʷ ʧʦʯʚʝʥʥʘʷ ʚʣʘʛʘ. ʅʝʜʦʩʪʘʪʦʢ ʠ ʠʟʙʳʪʦʢ ʝʝ ʥʘʨʫʰʘʝʪ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʨʦʪʝʢʘʥʠʷ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʠʟʤʝʥʷʝʪ ʦʢʠʩʣʠʪʝʣʴʥʦ-

ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʝ ʫʩʣʦʚʠʷ ʚ ʧʦʯʚʝ. ɺʣʘʛʝ ʪʘʢʞʝ ʧʨʠʥʘʜʣʝʞʠʪ ʦʛʨʦʤʥʘʷ ʨʦʣʴ ʚ 

ʧʦʯʚʦʦʙʨʘʟʦʚʘʥʠʠ, ʪʘʢ ʢʘʢ ʨʘʟʣʦʞʝʥʠʝ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ, ʦʙʨʘʟʦʚʘʥʠʝ ʛʫʤʫʩʘ, 

ʚʳʚʝʪʨʠʚʘʥʠʝ ʤʠʥʝʨʘʣʦʚ ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ ʦʙʷʟʘʪʝʣʴʥʦʤ ʫʯʘʩʪʠʠ ʚʦʜʳ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʬʦʥʦʚʦʝ ʩʦʜʝʨʞʘʥʠʝ ʧʨʦʜʫʢʪʠʚʥʦʡ ʚʣʘʛʠ ʧʝʨʝʜ ʧʦʩʝʚʦʤ 

ʯʝʯʝʚʠʮʳ 2022 ʛʦʜʫ ʩʦʩʪʘʚʠʣʦ 54,4-75,8 ʤʤ (ʪʘʙʣʠʮʘ 1). ʉʣʘʙʘʷ ʦʩʝʥʥʝ-ʟʠʤʥʷʷ 

ʚʣʘʛʦʟʘʨʷʜʢʘ ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʟʘ ʷʥʚʘʨʴ-ʤʘʡ ʤʝʩʷʮʳ 2022 ʛʦʜʘ ʦʩʘʜʢʠ ʚʳʧʘʚʰʠʝ ʚ 

ʢʦʣʠʯʝʩʪʚʝ 75,7 ʤʤ ʩʦʩʪʘʚʣʷʝʪ 76,3% ʦʪ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʝʡ ʥʦʨʤʳ. ʅʝʜʦʩʪʘʶʱʝʝ 

ʢʦʣʠʯʝʩʪʚʦ ʟʘʧʘʩʦʚ ʧʨʦʜʫʢʪʠʚʥʦʡ ʚʣʘʛʠ ʚ ʫʩʣʦʚʠʷʭ 2022 ʛʦʜʘ ʥʝ ʢʦʤʧʝʥʩʠʨʦʚʘʣʠʩʴ 

ʣʝʪʥʠʤʠ ʘʪʤʦʩʬʝʨʥʳʤʠ ʦʩʘʜʢʘʤʠ, ʧʦʵʪʦʤʫ ʨʘʩʪʝʥʠʷ ʯʝʯʝʚʠʮʘ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ 

ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʠʩʧʳʪʳʚʘʣʠ ʜʝʬʠʮʠʪ ʧʦʯʚʝʥʥʦʡ ʚʣʘʛʠ ʠ ʩʦʜʝʨʞʘʥʠʝ 

ʧʨʦʜʫʢʪʠʚʥʦʡ ʚʣʘʛʠ ʧʝʨʝʜ ʫʙʦʨʢʦʡ ʧʦ ʚʘʨʠʘʥʪʘʤ ʦʧʳʪʘ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʠʟʢʦʡ 

ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʠ ʩʦʩʪʘʚʠʣʦ ʦʪ 9,9 ʤʤ ʜʦ 27,9 ʤʤ.  

ʇʝʨʝʜ ʧʦʩʝʚʦʤ ʯʝʯʝʚʠʮʳ ʚ ʦʪʯʝʪʥʦʤ ʛʦʜʫ ʩʦʜʝʨʞʘʥʠʝ ʧʨʦʜʫʢʪʠʚʥʦʡ ʚʣʘʛʠ ʧʦ 

ʬʦʥʘʤ ʦʧʳʪʘ ʩʦʩʪʘʚʠʣʦ 62,8-79,4 ʤʤ, ʨʘʟʥʠʮʘ ʤʝʞʜʫ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʘʤʠ ʩ ʦʩʝʥʠ 2021 

ʛʦʜʘ ʧʦʩʣʝ ʫʙʦʨʢʠ ʢʫʣʴʪʫʨ ʩʫʱʝʩʪʚʝʥʥʦ ʫʤʝʥʴʰʘʝʪʩʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʧʝʨʝʜ ʧʦʩʝʚʦʤ 2022 

ʛʦʜʘ , ʠ ʩʦʩʪʘʚʠʣʘ 21,4 ʤʤ ʚ ʩʣʦʝ 0-100 ʩʤ ʚ ʧʦʣʴʟʫ ʤʠʥʠʤʘʣʴʥʦʛʦ ʧʘʨʘ, ʪʦ ʝʩʪʴ ʟʜʝʩʴ 

ʧʨʦʠʩʭʦʜʠʪ ʚʳʨʘʚʥʠʚʘʥʠʝ ʧʦ ʟʘʧʘʩʘʤ ʚʣʘʛʠ, ʟʘ ʩʯʝʪ ʦʩʘʜʢʦʚ ʚʳʧʘʚʰʠʭ ʦʢʪʷʙʨʴ-ʤʘʡ 

ʤʝʩʷʮʳ 2022-2023 ʛʛ. ʚ ʢʦʣʠʯʝʩʪʚʝ 88,4 ʤʤ. ʅʝʜʦʩʪʘʶʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʟʘʧʘʩʦʚ 

ʧʨʦʜʫʢʪʠʚʥʦʡ ʚʣʘʛʠ ʚ ʫʩʣʦʚʠʷʭ 2023 ʛʦʜʘ ʪʘʢʞʝ ʥʝ ʢʦʤʧʝʥʩʠʨʦʚʘʣʠʩʴ ʣʝʪʥʠʤʠ 

ʘʪʤʦʩʬʝʨʥʳʤʠ ʦʩʘʜʢʘʤʠ, ʧʦʵʪʦʤʫ ʨʘʩʪʝʥʠʷ ʯʝʯʝʚʠʮʳ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ 

ʧʝʨʠʦʜʘ ʠʩʧʳʪʳʚʘʣʠ ʜʝʬʠʮʠʪ ʚʣʘʛʠ. ʇʨʠ ʪʘʢʠʭ ʟʘʧʘʩʘʭ ʧʨʦʜʫʢʪʠʚʥʦʡ ʚʣʘʛʠ ʚ 

ʬʦʨʤʠʨʦʚʘʥʠʠ ʫʨʦʞʘʷ ʩʳʛʨʘʣʠ ʘʪʤʦʩʬʝʨʥʳʝ ʦʩʘʜʢʠ, ʚʳʧʘʚʰʠʝ ʚ ʪʨʝʪʴʝʡ ʜʝʢʘʜʝ ʠʶʣʷ ʠ 

ʧʝʨʚʦʡ ʜʝʢʘʜʝ ʘʚʛʫʩʪʘ ʚ ʢʦʣʠʯʝʩʪʚʝ 28,5 ʤʤ, ʢʦʪʦʨʳʝ ʩʦʚʧʘʣʠ ʩ ʦʩʥʦʚʥʳʤʠ ʧʝʨʠʦʜʘʤʠ 

ʚʝʛʝʪʘʮʠʠ ʧʦʩʝʚʦʚ. ɸʪʤʦʩʬʝʨʥʳʝ ʦʩʘʜʢʠ, ʚʳʧʘʚʰʠʝ ʚ ʢʦʥʮʝ ʪʨʝʪʴʝʡ ʜʝʢʘʜʝ ʘʚʛʫʩʪʘ ʠ 
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ʥʘʯʘʣʝ ʧʝʨʚʦʡ ʜʝʢʘʜʝ ʩʝʥʪʷʙʨʷ ʚ ʢʦʣʠʯʝʩʪʚʝ 32,8 ʤʤ ʨʘʩʪʷʥʫʣʠ ʬʘʟʫ ʩʦʟʨʝʚʘʥʠʷ ʯʝʯʝʚʠʮʳ 

ʠ ʩʦʜʝʨʞʘʥʠʝ ʧʨʦʜʫʢʪʠʚʥʦʡ ʚʣʘʛʠ ʚ ʩʣʦʝ 0-100 ʩʤ. ʧʝʨʝʜ ʫʙʦʨʢʦʡ ʧʦ ʚʘʨʠʘʥʪʘʤ ʦʧʳʪʘ 

ʩʦʩʪʘʚʠʣʠ 31,7-42,4 ʤʤ. (ʪʘʙʣʠʮʘ-1). 
ʊʘʙʣʠʮʘ 1 ï ɼʠʥʘʤʠʢʘ ʟʘʧʘʩʦʚ ʧʨʦʜʫʢʪʠʚʥʦʡ ʚʣʘʛʠ ʚ ʧʦʩʝʚʘʭ ʯʝʯʝʚʠʮʳ, ʤʤ, 2022-

2023 ʛʛ. 

ʇʨʝʜʰʝʩʪʚʝʥ- 

ʥʠʢ 

ʌʘʢʪʦʨ ɸ 

ʉʧʦʩʦʙ ʧʨʠʤʝʥʝʥʠʷ 

ʫʜʦʙʨʝʥʠʡ 

ʌʘʢʪʦʨ ɺ 

ʇʝʨʝʜ 

ʧʦʩʝʚʦʤ, 

ʯʝʯʝʚʠʮʳ, 

2022 ʛ 

ʇʝʨʝʜ 

ʫʙʦʨʢʦʡ, 

ʯʝʯʝʚʠʮʳ, 

2022 ʛ 

ʇʝʨʝʜ 

ʧʦʩʝʚʦʤ, 

ʯʝʯʝʚʠʮʳ, 

2023 ʛ 

ʇʝʨʝʜ 

ʫʙʦʨʢʦʡ, 

ʯʝʯʝʚʠʮʳ

, 2023 ʛ 

ʄʠʥʠʤʘʣʴʥʳʡ 

ʧʘʨ 

ɹʝʟ ʫʜʦʙʨʝʥʠʡ 75,8 26,4 76,8 42,4 

ʈ20  ʩ.ʛ. ʚ ʨʷʜʢʠ 75,8 24,8 78,2 40,4 

N20ʘʘ  ʚ ʨʷʜʢʠ 75,8 25,3 77,5 41,5 

ʈ20 ʩ.ʛ.---+ N20 ʘʘ   

ʚ ʨʷʜʢʠ 

75,8 27,9 79,4 39,9 

ʉʪʠʤʫʣʷʪʦʨ ʨʦʩʪʘ 75,8 25,9 78,7 41,2 

ʗʨʦʚʘʷ  

ʧʰʝʥʠʮʘ 

ɹʝʟ ʫʜʦʙʨʝʥʠʡ 67,5 22,9 71,6 35,9 

ʈ20  ʩ.ʛ. ʚ ʨʷʜʢʠ 67,5 27,4 72,0 37,6 

N20ʘʘ  ʚ ʨʷʜʢʠ 67,5 25,7 72,3 36,7 

ʈ20 ʩ.ʛ.---+ N20 ʘʘ 

  ʚ ʨʷʜʢʠ 

67,5 27,2 71,2 37,8 

ʉʪʠʤʫʣʷʪʦʨ ʨʦʩʪʘ 67,5 26,5 72,6 36,8 

ʗʨʦʚʦʡ 

 ʷʯʤʝʥʴ 

ɹʝʟ ʫʜʦʙʨʝʥʠʡ 64,3 25,0 73,8 34,7 

ʈ20  ʩ.ʛ. ʚ ʨʷʜʢʠ 64,3 23,3 70,6 36,0 

N20ʘʘ  ʚ ʨʷʜʢʠ 64,3 22,8 69,8 34,1 

ʈ20 ʩ.ʛ.---+ N20 ʘʘ  

 ʚ ʨʷʜʢʠ 

64,3 20,7 72,3 35,2 

ʉʪʠʤʫʣʷʪʦʨ ʨʦʩʪʘ 64,3 18,7 71,2 38,7 

ɻʦʨʦʭʦ- 

ʦʚʩʷʥʘʷ ʩʤʝʩʴ 

ɹʝʟ ʫʜʦʙʨʝʥʠʡ 54,4 9,9 64,1 32,8 

ʈ20  ʩ.ʛ. ʚ ʨʷʜʢʠ 54,4 10,1 62,9 33,4 

N20ʘʘ  ʚ ʨʷʜʢʠ 54,4 13,0 65,1 30,9 

ʈ20 ʩ.ʛ.---+ N20 ʘʘ   

ʚ ʨʷʜʢʠ 

54,4 18,5 62,8 31,7 

ʉʪʠʤʫʣʷʪʦʨ ʨʦʩʪʘ 54,4 10,2 64,3 33,0 

 

ʇʝʨʝʜ ʟʘʢʣʘʜʢʦʡ ʦʧʳʪʘ ʦʪʦʙʨʘʥʳ ʩʤʝʰʘʥʥʳʝ ʧʦʯʚʝʥʥʳʝ ʦʙʨʘʟʮʳ, ʢʦʪʦʨʳʝ ʙʳʣʠ 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʥʘ ʠʩʭʦʜʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ ʚ ʧʦʯʚʝ. ʇʨʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ 

ʦʙʨʘʙʦʪʢʝ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠ, ʚʳʧʘʚʰʠʭ ʜʘʥʥʳʭ ʥʝ ʧʨʦʚʦʜʠʣʠ, ʠʩʭʦʜʷ ʠʟ 

ʪʦʛʦ, ʯʪʦ ʦʧʳʪ ʟʘʣʦʞʝʥ ʚ ʩʦʧʦʯʥʦ-ʨʘʚʥʠʥʥʦʡ ʟʦʥʝ ʩ ʥʝʚʳʨʘʚʥʝʥʥʳʤ ʨʝʣʴʝʬʦʤ, ʛʜʝ 

ʨʘʟʚʠʪʘ ʚʦʜʥʘʷ ʠ ʚʝʪʨʦʚʘʷ ʵʨʦʟʠʷ ʧʦʯʚ. ʉʨʝʜʥʝʝ ʠʩʭʦʜʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ ʚ ʚʝʨʭʥʝʤ 0-

10 ʩʤ ʩʣʦʝ ʢʦʣʝʙʣʝʪʩʷ 4,10-4,56; ʚ ʩʣʦʝ 10-20 ʩʤ ï 3,97-3,38%.  

ɺ ʢʦʥʮʝ ʧʘʨʦʚʘʥʠʷ ʤʠʥʠʤʘʣʴʥʦʛʦ ʧʘʨʘ 2021 ʛʦʜʫ ʙʳʣ ʧʨʦʚʝʜʝʥ ʬʦʥʦʚʦʡ ʦʪʙʦʨ 

ʧʦʯʚʝʥʥʳʭ ʦʙʨʘʟʮʦʚ ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʧʠʪʘʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʧʦʯʚʝ. ʂʘʢ ʠʟʚʝʩʪʥʦ, ʦʙʳʢ-

ʥʦʚʝʥʥʳʝ ʢʘʨʙʦʥʘʪʥʳʝ ʯʝʨʥʦʟʝʤʳ ʦʙʣʘʜʘʶʪ ʚʳʩʦʢʦʡ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʥʠʪʨʘʪʦʚ ʥʘʢʘʧʣʠʚʘʝʪʩʷ ʚ ʧʘʨʦʚʦʤ ʧʦʣʝ. ʕʪʦ 

ʦʙʳʯʥʦ ʩʚʷʟʘʥʦ ʩ ʣʫʯʰʠʤ ʨʝʞʠʤʦʤ ʚʣʘʞʥʦʩʪʠ ʠ ʘʵʨʘʮʠʠ, ʠ ʥʘʠʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦʡ 

ʤʠʥʝʨʘʣʠʟʘʮʠʝʡ ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʩʪʘʪʢʦʚ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʢ ʢʦʥʮʫ ʧʘʨʦʚʘʥʠʷ ʧʦ 

ʤʠʥʠʤʘʣʴʥʦʤʫ ʧʘʨʫ ʩʦʜʝʨʞʘʥʠʝ ʥʠʪʨʘʪʥʦʛʦ ʘʟʦʪʘ ʚ ʚʝʨʭʥʝʤ 0-20 ʩʣʦʝ ʧʦʯʚʳ ʥʘʭʦʜʠʣʩʷ 

ʥʘ ʫʨʦʚʥʝ ʚʳʩʦʢʦʡ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʧʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ɸ.ɽ.ʂʦʯʝʨʛʠʥʘ ʠ ʩʦʩʪʘʚʠʣ 17,7 

ʤʛ./1000 ʛʨ. ʧʦʯʚʳ.  

ɹʣʘʛʦʜʘʨʷ ʧʦʩʣʝʜʝʡʩʪʚʠʶ ʧʘʨʦʚʦʛʦ ʧʦʣʷ ʚ 2022 ʛʦʜʫ ʧʦʩʝʚʳ ʯʝʯʝʚʠʮʳ ʠʜʫʱʝʡ ʧʦ 

ʤʠʥʠʤʘʣʴʥʦʤʫ ʧʘʨʫ ʭʦʨʦʰʦ ʦʙʝʩʧʝʯʝʥʳ ʥʠʪʨʘʪʥʳʤ ʘʟʦʪʦʤ ʠ ʩʦʜʝʨʞʘʥʠʝ ʝʛʦ ʢʦʣʝʙʣʝʪʩʷ ʚ 

ʧʨʝʜʝʣʘʭ 21,5-24,1 ʤʛ/1000 ʛʨ. ʧʦʯʚʳ ʚ ʚʝʨʭʥʝʤ 0-20 ʩʤ ʩʣʦʝ. ɺʩʣʝʜʩʪʚʠʝ ʪʦʛʦ, ʯʪʦ ʥʘ 

ʚʘʨʠʘʥʪʘʭ, ʛʜʝ ʚʝʛʝʪʠʨʦʚʘʣʠ ʨʘʩʪʝʥʠʷ (ʷʨʦʚʘʷ ʧʰʝʥʠʮʘ, ʷʨʦʚʦʡ ʷʯʤʝʥʴ, ʛʦʨʦʭʦʦʚʩʷʥʘʷ 

ʩʤʝʩʴ) ʢʘʢ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʠ ʚ 2021 ʛʦʜʫ, ʩʦʜʝʨʞʘʥʠʝ ʥʠʪʨʘʪʥʦʛʦ ʘʟʦʪʘ ʚ ʩʣʦʝ 0-20 ʤʤ. 
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ʧʝʨʝʜ ʧʦʩʝʚʦʤ ʯʝʯʝʚʠʮʳ ʥʘʭʦʜʠʪʩʷ ʥʘ ʫʨʦʚʥʝ ʩʨʝʜʥʝʡ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʠ ʚʘʨʴʠʨʫʝʪ ʦʪ 12,9 

ʜʦ 15,8 ʤʛ/1000 ʛʨ. ʧʦʯʚʳ. ʇʦ ʤʝʨʝ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ ʯʝʯʝʚʠʮʳ ʢ ʢʦʥʮʫ ʚʝʛʝʪʘʮʠʠ 

ʩʦʜʝʨʞʘʥʠʝ ʥʠʪʨʘʪʥʦʛʦ ʘʟʦʪʘ ʧʦ ʚʩʝʤ ʚʘʨʠʘʥʪʘʤ ʦʧʳʪʘ ʚ ʩʣʦʝ 0-20 ʧʦʯʚʳ ʩʥʠʞʘʝʪʩʷ ʜʦ 

2,2-9,8 ʤʛ /1000 ʛʨ. ʧʦʯʚʳ, ʧʨʠ ʵʪʦʤ ʥʠʪʨʘʪʥʳʡ ʘʟʦʪ ʚ ʩʣʦʝ 20-40 ʧʦʯʚʳ ʧʦʚʳʰʝʥʘ 18,1 ʤʛ 

/1000 ʛʨ. ʧʦʯʚʳ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʚʝʨʭʥʠʤ ʩʣʦʝʤ ʧʦʯʚʳ. ʇʝʨʝʜ ʧʦʩʝʚʦʤ 2023 ʛʦʜʫ 

ʩʦʜʝʨʞʘʥʠʝ ʥʠʪʨʘʪʥʦʛʦ ʘʟʦʪʘ ʚ ʩʣʦʝ 0-20 ʤʤ. ʧʝʨʝʜ ʧʦʩʝʚʦʤ ʯʝʯʝʚʠʮʳ ʥʘʭʦʜʠʪʩʷ ʥʘ 

ʫʨʦʚʥʝ ʩʨʝʜʥʝʡ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʠ ʚʘʨʴʠʨʫʝʪ ʦʪ 13,0 ʜʦ 17,7 ʤʛ/1000 ʛʨ. ʧʦʯʚʳ (ʪʘʙʣʠʮʘ 2). 

ʆʪʦʙʨʘʥʥʳʝ ʧʦʯʚʝʥʥʳʝ ʦʙʨʘʟʮʳ ʧʝʨʝʜ ʫʙʦʨʢʦʡ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʜʚʠʞʥʳʭ 

ʵʣʝʤʝʥʪʦʚ ʚ ʧʦʯʚʝ ʥʘʭʦʜʷʪʩʷ ʚ ʩʪʘʜʠʠ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʨʘʙʦʪ. 

ʂʘʢ ʠʟʚʝʩʪʥʦ, ʧʨʠ ʚʳʩʦʢʦʤ ʩʦʜʝʨʞʘʥʠʠ ʦʙʱʝʛʦ ʬʦʩʬʦʨʘ (0,098-0,150%) ʥʘ 

ʦʙʳʢʥʦʚʝʥʥʳʭ ʯʝʨʥʦʟʝʤʘʭ ʜʦʩʪʫʧʥʳʡ ʬʦʩʬʦʨ ʜʣʷ ʨʘʩʪʝʥʠʡ ʥʘʭʦʜʠʪʩʷ ʚ ʤʠʥʠʤʫʤʝ ʠʟ-ʟʘ 

ʱʝʣʦʯʥʦʩʪʠ ʧʦʯʚʝʥʥʦʛʦ ʨʘʩʪʚʦʨʘ ʠ ʢʘʨʙʦʥʘʪʥʦʩʪʠ ʧʦʯʚʳ. ʍʦʨʦʰʠʡ ʬʦʩʬʘʪʥʳʡ ʨʝʞʠʤ 

ʙʣʘʛʦʧʨʠʷʪʥʦ ʚʣʠʷʝʪ ʨʦʩʪʫ ʢʦʨʥʝʡ, ʧʦʚʳʰʘʝʪ ʫʩʪʦʡʯʠʚʦʩʪʴ ʨʘʧʩʘ ʢ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ 

ʫʩʣʦʚʠʷʤ ʧʨʦʠʟʨʘʩʪʘʥʠʷ ʠ ʩʪʘʙʠʣʠʟʠʨʫʝʪ ʫʨʦʞʘʡʥʦʩʪʴ. ʇʨʠ ʩʦʚʦʢʫʧʥʦʤ ʥʠʟʢʦʤ 

ʩʦʜʝʨʞʘʥʠʠ ʬʦʩʬʦʨʘ ʚ ʧʦʯʚʝ ʠ ʝʛʦ ʥʝʜʦʩʪʘʪʦʯʥʦʤ ʚʥʝʩʝʥʠʠ ʧʠʪʘʥʠʝ ʨʘʩʪʝʥʠʡ ʨʘʧʩʘ 

ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʟʘ ʩʯʝʪ ʩʢʫʜʥʳʭ ʨʝʟʝʨʚʦʚ ʧʦʯʚʳ. ɺʥʝʩʝʥʠʝ ʬʦʩʬʦʨʘ ʚ 

ʦʙʲʝʤʝ, ʨʘʚʥʦʤ ʚʳʥʦʩʫ ʩ ʢʫʣʴʪʫʨʦʡ, ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʘʠʚʳʩʰʫʶ ʩʪʘʙʠʣʴʥʦʩʪʴ 

ʫʨʦʞʘʡʥʦʩʪʠ. ʇʨʠ ʥʠʟʢʦʤ ʩʦʜʝʨʞʘʥʠʠ ʬʦʩʬʘʪʦʚ ʚ ʧʦʯʚʝ ʠ ʥʝʜʦʩʪʘʪʦʯʥʦʤ ʚʥʝʩʝʥʠʠ 

ʫʜʦʙʨʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ ʫʨʦʞʘʡʥʦʩʪʠ ʤʦʞʝʪ ʜʦʭʦʜʠʪʴ ʜʦ 20% [16,17].  

ɸʥʘʣʠʟ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ ʫʢʘʟʳʚʘʝʪ, ʯʪʦ ʚʥʝʩʝʥʠʝ ʨʘʟʣʠʯʥʳʭ 

ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʧʨʠ ʧʦʩʝʚʝ ʠ ʦʙʨʘʙʦʪʢʘ ʩʪʠʤʫʣʷʪʦʨʦʤ ʨʦʩʪʘ ʩʝʤʷʥ ʯʝʯʝʚʠʮʳ, ʥʝ 

ʦʢʘʟʘʣʠ ʟʘʤʝʪʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʧʨʦʜʫʢʪʠʚʥʦʡ ʚʣʘʛʠ ʚ ʤʝʪʨʦʚʦʤ ʩʣʦʝ ʧʦʯʚʳ ʥʘ 

ʚʘʨʠʘʥʪʘʭ ʦʧʳʪʘ. 

ʉʦʜʝʨʞʘʥʠʝ ʧʦʜʚʠʞʥʦʛʦ ʬʦʩʬʦʨʘ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʧʘʨʦʚʘʥʠʷ, ʢʦʣʠʯʝʩʪʚʦ ʦʩʪʘʝʪʩʷ ʥʘ 

ʥʠʟʢʦʤ ʫʨʦʚʥʝ, ʩʥʠʞʘʷʩʴ ʩ ʛʣʫʙʠʥʦʡ. ɹʦʣʴʰʝ ʚʩʝʛʦ ʬʦʩʬʦʨʘ ʪʨʝʙʫʝʪʩʷ ʨʘʩʪʝʥʠʷʤ ʚ 

ʧʝʨʠʦʜ ʤʝʞʜʫ ʩʪʝʙʣʝʚʘʥʠʝʤ ʠ ʮʚʝʪʝʥʠʝʤ. ʆʙʝʩʧʝʯʝʥʠʝ ʨʘʩʪʝʥʠʡ ʨʘʧʩʘ ʬʦʩʬʦʨʦʤ 

ʧʨʦʠʩʭʦʜʠʪ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʟʘ ʩʯʝʪ ʟʘʧʘʩʦʚ ʧʦʯʚʳ (70-80%). ɼʣʷ ʙʦʣʝʝ ʧʦʣʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʬʦʩʬʦʨʘ ʨʘʩʪʝʥʠʷʤʠ ʝʛʦ ʜʦʣʞʥʦ ʙʳʪʴ ʤʠʥʠʤʫʤ 6-8 ʤʛ ʥʘ 100 ʛ ʧʦʯʚʳ. 

ʅʘʨʷʜʫ ʩ ʨʝʛʫʣʷʨʥʳʤ ʚʥʝʩʝʥʠʝʤ ʬʦʩʬʦʨʥʳʭ ʫʜʦʙʨʝʥʠʡ, ʧʦʜʜʝʨʞʘʥʠʝ ʦʧʪʠʤʘʣʴʥʦʛʦ 

ʩʦʜʝʨʞʘʥʠʷ ʧʦʜʚʠʞʥʦʛʦ ʬʦʩʬʦʨʘ ʚʦʟʤʦʞʥʦ ʟʘ ʩʯʝʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʦʩʥʦʚʥʦʡ ʦʙʨʘʙʦʪʢʠ 

ʧʦʯʚʳ [13,14].  

ʇʦ ʚʘʨʠʘʥʪʘʤ ʦʧʳʪʘ ʩʦʜʝʨʞʘʥʠʝ ʧʦʜʚʠʞʥʦʛʦ ʬʦʩʬʦʨʘ ʧʝʨʝʜ ʧʦʩʝʚʦʤ ʯʝʯʝʚʠʮʳ 

ʢʦʣʝʙʣʝʪʩʷ ʚ ʚʝʨʭʥʝʤ 0-20 ʩʤ. ʩʣʦʝ 8,1-9,1 ʤʛ /1000 ʛʨ. ʧʦʯʚʳ. 

ʋʨʦʞʘʡʥʦʩʪʴ ʯʝʯʝʚʠʮʳ. ʋʨʦʞʘʡʥʦʩʪʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʩʢʣʘʜʳʚʘʝʪʩʷ 

ʙʣʘʛʦʜʘʨʷ ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ ʛʦʜʘ, ʚʣʘʛʦʦʙʝʩʧʝʯʝʥʥʦʩʪʴʶ 

ʧʦʩʝʚʦʚ, ʫʨʦʚʥʝʤ ʤʠʥʝʨʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ ʧʦʯʚʳ. ʉʧʦʩʦʙʳ ʧʦʜʛʦʪʦʚʢʠ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ ʚ 

ʩʦʯʝʪʘʥʠʠ ʩ ʚʥʝʩʝʥʠʝʤ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʚ ʨʷʜʢʠ, ʩʪʠʤʫʣʷʪʦʨʘ ʨʦʩʪʘ ʦʢʘʟʘʣʦ 

ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʢʘʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ  ʯʝʯʝʚʠʮʳ.  

ɺ ʩʨʝʜʥʝʤ ʟʘ ʛʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʘʩʩʘ 1000 ʩʝʤʷʥ ʠ ʥʘʪʫʨʘ ʟʝʨʥʘ ʯʝʯʝʚʠʮʳ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʘʨʠʘʥʪʦʚ ʦʧʳʪʘ ʢʦʣʝʙʘʣʘʩʴ ʚ ʧʨʝʜʝʣʘʭ 32,6-44,3 ʛʨ.; 800-849 ʛʨ./ʣ. 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʅʘʠʙʦʣʴʰʘʷ ʤʘʩʩʘ 1000 ʩʝʤʷʥ ʠ ʥʘʪʫʨʘ ʟʝʨʥʘ ʯʝʯʝʚʠʮʳ ʙʳʣʘ ʦʪʤʝʯʝʥʘ ʥʘ 

ʚʘʨʠʘʥʪʝ ʤʠʥʠʤʘʣʴʥʳʡ ʧʘʨ ʩ ʚʥʝʩʝʥʠʝʤ ʩʣʦʞʥʳʭ ʫʜʦʙʨʝʥʠʡ (ʘʤʤʦʬʦʩ) ï 44,3 ʛʨ.; 849 ʛ. 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (ʪʘʙʣʠʮʘ 3). 

ʇʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʶ ʬʘʢʪʦʨʦʚ AB ʚʩʝ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʠ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʚʥʝʩʝʥʠʝʤ 

ʘʤʤʦʬʦʩʘ ʚ ʜʦʟʝ 20 ʢʛ ʜ.ʚ. ʚ ʨʷʜʢʠ ʧʨʠ ʧʦʩʝʚʝ ʦʢʘʟʘʣʠ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ 

ʫʨʦʞʘʡʥʦʩʪʴ ʯʝʯʝʚʠʮʳ ʠ ʧʦʟʚʦʣʠʣʠ ʧʦʣʫʯʠʪʴ ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ ʜʦʢʘʟʫʝʤʫʶ ʧʨʠʙʘʚʢʫ ʥʘ 

2,8; 2;1; 2,0: 2,3 ʮ/ʛʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʨʠ ʫʨʦʞʘʝ ʩ ʘʙʩʦʣʶʪʥʦʛʦ ʢʦʥʪʨʦʣʴʥʦʛʦ ʚʘʨʠʘʥʪʘ 8,6 

ʮ/ʛʘ.  



 

ʊʘʙʣʠʮʘ 2 ï ɼʠʥʘʤʠʢʘ ʥʠʪʨʘʪʥʦʛʦ ʘʟʦʪʘ ʚ ʤʛ/1000 ʛ ʧʦʯʚʳ ʟʘ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʚ ʧʦʩʝʚʘʭ ʯʝʯʝʚʠʮʳ, 2021-2023 ʛʛ. 

 

ʇʨʝʜʰʝʩʪʚʝʥʥʠʢ 

ʌʘʢʪʦʨ ɸ 

ʉʧʦʩʦʙ ʧʨʠʤʝʥʝʥʠʷ 

ʫʜʦʙʨʝʥʠʡ ʌʘʢʪʦʨ ɺ 

ɺ ʢʦʥʮʝ 

ʧʘʨʦʚʘʥʠʷ, 

2021 ʛ. 

ʇʝʨʝʜ ʧʦʩʝʚʦʤ, 

2021 ʛ. 

ʇʝʨʝʜ ʫʙʦʨʢʦʡ, 

2021 ʛ. 

ʇʝʨʝʜ 

ʧʦʩʝʚʦʤ, 

ʯʝʯʝʚʠʮʳ, 

2022 ʛ. 

ʇʝʨʝʜ 

ʫʙʦʨʢʦʡ, 

ʯʝʯʝʚʠʮʳ, 

2022 ʛ. 

ʇʝʨʝʜ 

ʧʦʩʝʚʦʤ, 

ʯʝʯʝʚʠʮʳ, 

2023 ʛ. 
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0-20 

ʩʤ 

20-40 

ʩʤ 

0-20 

ʩʤ 

20-40 

ʩʤ 

0-20 

ʩʤ 

20-40 

ʩʤ 

0-20  

ʩʤ 

20-

40   

  ʩʤ 

0-20 

ʩʤ 

20-40      

   ʩʤ 

0-20 

ʩʤ 
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ʩʤ 

ʄʠʥʠʤʘʣʴʥʳʡ ʧʘʨ 

ɹʝʟ ʫʜʦʙʨʝʥʠʡ 17,7 9,8     23,1 14,2 6,0 18,1 13,0 11,9 

ʈ20  ʩ.ʛ. ʚ ʨʷʜʢʠ 17,7 9,8     22,3 13,9 9,8 13,0 13,9 10,3 

N20ʘʘ  ʚ ʨʷʜʢʠ 17,7 9,8     21,5 13,2 6,6 11,1 15,8 11,6 

ʈ20 ʩ.ʛ.---+ N20 ʘʘ  ʚ ʨʷʜʢʠ 17,7 9,8     22,3 14,6 5,8 10,9 17,7 11,1 

ʉʪʠʤʫʣʷʪʦʨ ʨʦʩʪʘ 17,7 9,8     23,2 13,9 8,3 12,8 15,0 8,3 

ʗʨʦʚʘʷ  

ʧʰʝʥʠʮʘ 

ɹʝʟ ʫʜʦʙʨʝʥʠʡ   10,7 4,2 8,5 3,9 14,5 10,3 7,5 9,2 10,1 10,5 

ʈ20  ʩ.ʛ. ʚ ʨʷʜʢʠ   10,7 4,2 8,5 3,9 13,2 9,9 5,4 8,5 9,8 9,7 

N20ʘʘ  ʚ ʨʷʜʢʠ   10,7 4,2 8,5 3,9 12,9 9,3 6,7 7,5 10,2 6,9 

ʈ20 ʩ.ʛ.---+ N20 ʘʘ  ʚ ʨʷʜʢʠ   10,7 4,2 8,5 3,9 14,1 10,3 5,6 9,1 11,1 7,6 

ʉʪʠʤʫʣʷʪʦʨ ʨʦʩʪʘ   10,7 4,2 8,5 3,9 13,6 9,4 3,4 6,3 10,1 8,1 

ʗʨʦʚʦʡ 

 ʷʯʤʝʥʴ 

ɹʝʟ ʫʜʦʙʨʝʥʠʡ   11,5 4,5 8,1 3,4 14,4 10,3 7,6 6,4 11,2 9,5 

ʈ20  ʩ.ʛ. ʚ ʨʷʜʢʠ   11,5 4,5 8,1 3,4 13,6 10,7 4,5 10,0 9,9 7,4 

N20ʘʘ  ʚ ʨʷʜʢʠ   11,5 4,5 8,1 3,4 12,5 9,3 7,6 8,9 10,7 7,6 

ʈ20 ʩ.ʛ.---+ N20 ʘʘ  ʚ ʨʷʜʢʠ   11,5 4,5 8,1 3,4 14,9 9,1 2,8 4,1 9,6 6,9 

ʉʪʠʤʫʣʷʪʦʨ ʨʦʩʪʘ   11,5 4,5 8,1 3,4 13,8 10,2 2,2 3,6 10,3 8,1 

ɻʦʨʦʭʦ- 

ʦʚʩʷʥʘʷ ʩʤʝʩʴ 

ɹʝʟ ʫʜʦʙʨʝʥʠʡ   10,4 4,0 9,1 3,2 13,2 9,3 6,9 9,5 11,4 11,9 

ʈ20  ʩ.ʛ. ʚ ʨʷʜʢʠ   10,4 4,0 9,1 3,2 15,7 10,1 7,7 10,9 11,1 7,6 

N20ʘʘ  ʚ ʨʷʜʢʠ   10,4 4,0 9,1 3,2 15,2 9,9 7,6 13,5 12,6 11,9 

ʈ20 ʩ.ʛ.---+ N20 ʘʘ  ʚ ʨʷʜʢʠ   10,4 4,0 9,1 3,2 14,6 10,6 6,1 9,1 12,3 10,4 

ʉʪʠʤʫʣʷʪʦʨ ʨʦʩʪʘ   10,4 4,0 9,1 3,2 15,8 11,4 8,6 5,9 13,0 11,9 
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ʊʘʙʣʠʮʘ 3 ï ʋʨʦʞʘʡʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʯʝʯʝʚʠʮʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʧʨʠʤʝʥʝʥʠʷ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʠ ʩʪʠʤʫʣʷʪʦʨʘ ʨʦʩʪʘ, 2022 ʛ. 
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ʄʠʥʠʤʘʣʴʥʳʡ ʧʘʨ 

ɹʝʟ ʫʜʦʙʨʝʥʠʡ 814 38,2 9,6 +1,0 

ʈ20  ʩ.ʛ. ʚ ʨʷʜʢʠ 822 40,3 10,0 +1,4 

N20ʘʘ  ʚ ʨʷʜʢʠ 831 41,2 10,5 +1,9 

ʈ20 ʩ.ʛ.---+ N20 ʘʘ  ʚ ʨʷʜʢʠ 849 44,3 11,4 +2,8 

ʉʪʠʤʫʣʷʪʦʨ ʨʦʩʪʘ 836 42,0 10,5 +1,9 

ʗʨʦʚʘʷ 

ʧʰʝʥʠʮʘ 

ɹʝʟ ʫʜʦʙʨʝʥʠʡ 806 35,2 8,7 -0,1 

ʈ20  ʩ.ʛ. ʚ ʨʷʜʢʠ 810 34,0 9,2 +0,6 

N20ʘʘ  ʚ ʨʷʜʢʠ 815 36,2 9,5 +0,9 

ʈ20 ʩ.ʛ.---+ N20ʘʘ   ʚ ʨʷʜʢʠ 821 38,1 10,7 +2,1 

ʉʪʠʤʫʣʷʪʦʨ ʨʦʩʪʘ 813 35,2 10,1 +1,5 

ʗʨʦʚʦʡ 

ʷʯʤʝʥʴ 

ɹʝʟ ʫʜʦʙʨʝʥʠʡ 800 32,6 8,5 -0,1 

ʈ20  ʩ.ʛ. ʚ ʨʷʜʢʠ 805 36,8 9,3 -0,6 

N20ʘʘ  ʚ ʨʷʜʢʠ 814 37,4 10,0 +1,4 

ʈ20 ʩ.ʛ.---+ N20 ʘʘ  ʚ ʨʷʜʢʠ 821 37,9 10,6 +2,0 

ʉʪʠʤʫʣʷʪʦʨ ʨʦʩʪʘ 813 35,2 9,9 +1,3 

ɻʦʨʦʭʦ- 

ʦʚʩʷʥʘʷ ʩʤʝʩʴ 

ɹʝʟ ʫʜʦʙʨʝʥʠʡ 802 34,1 8,6 - 

ʈ20  ʩ.ʛ. ʚ ʨʷʜʢʠ 799 39,1 9,4 -0,7 

N20ʘʘ  ʚ ʨʷʜʢʠ 813 36,1 9,9 +1,3 

ʈ20 ʩ.ʛ.---+ N20 ʘʘ  ʚ ʨʷʜʢʠ 840 39,2 10,9 +2,3 

ʉʪʠʤʫʣʷʪʦʨ ʨʦʩʪʘ 834 37,1 10,2 +1,6 

                                                                                            ʌʘʢʪʦʨ A    ʅʉʈ05 ï 2,75 

                                                                                            ʌʘʢʪʦʨ B    ʅʉʈ05 ï 2,52 

                                                                                 ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ AB ʅʉʈ05-1,96;                   

Sʭ% -3,15 

 

ɺʳʚʦʜʳ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʸʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʦʜʝʨʞʘʥʠʝ ʧʨʦʜʫʢʪʠʚʥʦʡ ʚʣʘʛʠ ʚ ʩʨʝʜʥʝʤ ʟʘ ʛʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʝʨʝʜ 

ʧʦʩʝʚʦʤ ʯʝʯʝʚʠʮʳ ʩʦʩʪʘʚʠʣʦ 62,8-79,4 ʤʤ, ʟʘ ʩʯʝʪ ʚʳʧʘʚʰʠʭ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ ʟʘ 

ʧʝʨʠʦʜ ʦʢʪʷʙʨʴ-ʤʘʡ ʤʝʩʷʮʳ 2022-2023 ʛʛ. ʚ ʢʦʣʠʯʝʩʪʚʝ 88,4 ʤʤ. ʧʨʦʠʟʦʰʣʠ ʚʳʨʘʚʥʠʚʘʥʠʝ 

ʟʘʧʘʩʘ ʚʣʘʛʠ ʧʝʨʝʜ ʧʦʩʝʚʦʤ 2023 ʛʦʜʫ. ʅʝʜʦʩʪʘʶʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʟʘʧʘʩʦʚ ʧʨʦʜʫʢʪʠʚʥʦʡ 

ʚʣʘʛʠ ʚ ʫʩʣʦʚʠʷʭ 2023 ʛʦʜʘ ʥʝ ʢʦʤʧʝʥʩʠʨʦʚʘʣʠʩʴ ʣʝʪʥʠʤʠ ʘʪʤʦʩʬʝʨʥʳʤʠ ʦʩʘʜʢʘʤʠ, 

ʧʦʵʪʦʤʫ ʨʘʩʪʝʥʠʷ ʯʝʯʝʚʠʮʳ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʠʩʧʳʪʳʚʘʣʠ ʜʝʬʠʮʠʪ 

ʚʣʘʛʠ. 

ɺ ʫʩʣʦʚʠʷʭ 2022-2023 ʛʛ. ʨʘʟʣʠʯʥʳʝ ʩʧʦʩʦʙʳ ʧʦʜʛʦʪʦʚʢʠ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ ʩ ʚʥʝʩʝʥʠʝʤ 

ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʚ ʨʷʜʢʠ ʦʢʘʟʘʣʠ ʜʝʡʩʪʚʠʝ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʯʝʯʝʚʠʮʳ ʧʦʩʝʷʥʥʦʡ 

ʧʝʨʚʦʡ ʢʫʣʴʪʫʨʦʡ ʚ ʩʝʚʦʦʙʦʨʦʪʝ ʠ ʩʨʝʜʥʷʷ ʫʨʦʞʘʡʥʦʩʪʴ ʯʝʯʝʚʠʮʳ ʧʦ ʚʘʨʠʘʥʪʘʤ ʦʧʳʪʘ 

ʩʦʩʪʘʚʠʣʘ ʦʪ 8,6 ʜʦ 11,4 ʮ/ʛʘ. ɺʩʝ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʠ  ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʚʥʝʩʝʥʠʝʤ ʘʤʤʦʬʦʩʘ ʚ 

ʜʦʟʝ 20 ʢʛ ʜ.ʚ. ʚ ʨʷʜʢʠ ʧʨʠ ʧʦʩʝʚʝ ʦʢʘʟʘʣʠ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ 

ʯʝʯʝʚʠʮʳ ʠ ʧʦʟʚʦʣʠʣʠ ʧʦʣʫʯʠʪʴ ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ ʜʦʢʘʟʫʝʤʫʶ ʧʨʠʙʘʚʢʫ ʥʘ 2,8; 2;1; 2,0: 2,3 

ʮ/ʛʘ, ʧʨʠ ʫʨʦʞʘʝ ʩ ʘʙʩʦʣʶʪʥʦʛʦ ʢʦʥʪʨʦʣʴʥʦʛʦ ʚʘʨʠʘʥʪʘ 8,6 ʮ/ʛʘ.  

ɹʣʘʛʦʜʘʨʥʦʩʪ.ɹ ʀʩʩʣʝʜʦʚʘʥʠʷ ʚʳʧʦʣʥʷʶʪʩʷ ʧʦ ʙʶʜʞʝʪʥʦʡ ʧʨʦʛʨʘʤʤʝ 267 

"ɼʦʩʪʫʧʥʦʩʪʴ ʟʥʘʥʠʡ ʠ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ" ʄʉʍ ʈʂ, ʇʎʌ ʥʘ 2021-2023 ʛʛ., ʥʘʫʯʥʦ-

ʪʝʭʥʠʯʝʩʢʘʷ ʧʨʦʛʨʘʤʤʘ BR10764908 çʈʘʟʨʘʙʦʪʘʪʴ ʩʠʩʪʝʤʫ ʟʝʤʣʝʜʝʣʠʷ ʚʦʟʜʝʣʳʚʘʥʠʷ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ (ʟʝʨʥʦʚʳʭ, ʟʝʨʥʦʙʦʙʦʚʳʭ, ʤʘʩʣʠʯʥʳʭ ʠ ʪʝʭʥʠʯʝʩʢʠʭ 
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ʢʫʣʴʪʫʨ) ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʵʣʝʤʝʥʪʦʚ ʪʝʭʥʦʣʦʛʠʠ ʚʦʟʜʝʣʳʚʘʥʠʷ, ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʛʦ 

ʧʠʪʘʥʠʷ, ʩʨʝʜʩʪʚ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ ʠ ʪʝʭʥʠʢʠ ʜʣʷ ʨʝʥʪʘʙʝʣʴʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘ ʦʩʥʦʚʝ 

ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚʦʟʜʝʣʳʚʘʥʠʷ ʜʣʷ ʨʝʛʠʦʥʦʚ 

ʂʘʟʘʭʩʪʘʥʘè.  
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ɸשʜʘʪʧʘ. ʄʘץʘʣʘʜʘ ʤʠʥʝʨʘʣʜʳ ʪʳשʘʡʪץʳʰʪʘʨ ʤʝʥ ᴇʩʫ ʩʪʠʤʫʣʷʪʦʨʳʥ ץʦʣʜʘʥʫʜʳש 

ʞʘʩʳʤʳץ ʪץײʳʤʜʘʨʳʥʳש ᴇʥʽʤʜʽʣʽʛʽ ʤʝʥ ʩʘʧʘʩʳʥʘ ᴅʩʝʨʽ ʪʫʨʘʣʳ ʟʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ ʢʝʣʪʽʨʽʣʛʝʥ. 

ɾʘʩʳʤʳץʪʳש ʞʦסʘʨʳ ʪײʨʘץʪʳ ᴇʥʽʤʜʽʣʽʛʽ ʤʝʥ ʩʘʧʘʣʳ ʪץײʳʤ ʤʘʪʝʨʠʘʣʳʥ ʘʣʫʜʳ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʪʽʥ 

ʪʳשʘʡʪץʳʰʪʘʨ ʤʝʥ ᴇʩʫ ʩʪʠʤʫʣʷʪʦʨʳʥ ץʦʣʜʘʥʫ ʞװʡʝʩʽʥ ᴅʟʽʨʣʝʫʛʝ ʙʘסʳʪʪʘʣסʘʥ 2022-2023 ʞʳʣʜʘʨʳ 

ʞװʨʛʽʟʽʣʛʝʥ ʟʝʨʪʪʝʫʣʝʨ ʥʝʛʽʟʽʥʜʝ ʤʳʥʘʜʘʡ ʥᴅʪʠʞʝʣʝʨ ʘʣʳʥʜʳ: ʞʘʩʳʤʳץ ʝʛʫ ʘʣʜʳʥʜʘ ᴇʥʽʤʜʽ ʳʣסʘʣ 
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 ʩʢʝʥ ʞʘʫʳʥ-ʰʘʰʳʥװʽʥʜʝ 89,5 ʤʤ ʤᴇʣʰʝʨʽʥʜʝ ʪשʘʟʘʥ-ʤʘʤʳʨ ʘʡʣʘʨʳ ʢʝʟʝץ ʦʨʳ 2022-2023 ʞʞץ

ʝʩʝʙʽʥʝʥ ʦʨʪʘ ʝʩʝʧʧʝʥ ʝʢʽ ʞʳʣʜʘ  62,8-79,4 ʤʤ ײץʨʘʜʳ ʞᴅʥʝ ʝʛʫ ʘʣʜʳʥʜʘ ʳʣסʘʣ ץʦʨʳ ʪʝʛʽʩʪʝʣʜʽ. 

ɹʘʩץʘ ʘʣʜʳסשʳ ʝʛʽʩʪʝʨʛʝ ץʘʨʘסʘʥʜʘ 2023 ʞʳʣʳ ʩװʨʽ ʞʝʨʛʝ ʩʝʙʽʣʛʝʥ ʞʘʩʳʤʳץ ʜʘץʳʣʜʘʨʳ ʥʠʪʨʘʪ 

ʘʟʦʪʳʤʝʥ ʞʘץʩʳ ץʘʤʪʘʤʘʩʳʟ ʝʪʽʣʛʝʥ ʞᴅʥʝ ʦʥʳש ʤᴇʣʰʝʨʽ ʪʦʧʳʨʘץʪʳש ʞʦסʘʨסʳ 0-20 ʩʤ ץʘʙʘʪʳʥʜʘ 

13,0-17,7 ʤʛ/1000 ʛʨ ʘʨʘʣʳסʳʥ ײץʨʘʡʜʳ. 2022-2023 ʞʳʣʜʘʨ ʞʘסʜʘʡʳʥʜʘ ʤʠʥʝʨʘʣʜʳ ʪʳשʘʡʪץʳʰʪʘʨ 

 ʨʣʽ ᴅʜʽʩʪʝʨʽ ʘʫʳʩʧʘʣʳ ʝʛʽʩʪʝ ʝʛʽʣʛʝʥװᴅʨʪ שʳ ʝʛʽʩ ʜʘʡʳʥʜʘʫʜʳסשʘ ʝʥʛʽʟʝ ʦʪʳʨʳʧ, ʘʣʜʳסʘʪʘʨʣʘʨץ

ʙʽʨʽʥʰʽ ʞᴅʥʝ ʝʢʽʥʰᴅ ʜʘץʳʣʜʳש ʞʘʩʳʤʳץ ᴇʥʽʤʜʽʣʽʛʽʥʝ ʪᴅʞʽʨʠʙʝ ʥײʩץʘʣʘʨʳ ʙʦʡʳʥʰʘ ʞʘʩʳʤʳץʪʳש 

ʦʨʪʘʰʘ ᴇʥʽʤʜʽʣʽʛʽ 8,6-ʜʘʥ 11,4 ʮ/ʛʘ-סʘ ʜʝʡʽʥ ײץʨʘʜʳ. ɹʘʨʣʳץ ʘʣʜʳסשʳ ʝʛʽʩʪʝʨʜʝ ʝʛʫ ʢʝʟʽʥʜʝ 

 ᴅʩʝʨ ʝʪʪʽ ʞᴅʥʝ שᴇʥʽʤʜʽʣʽʛʽʥʝ ʦ שʪʳץʳʰʳ ʞʘʩʳʤʳץʘʡʪשʘ 20 ʢʛ ʙ.ʟ. ʤᴇʣʰʝʨʜʝ ʘʤʤʦʬʦʩ ʪʳסʘʪʘʨʣʘʨץ

8,6 ʮ/ʛʘ ʘʙʩʦʣʶʪʪʽ ʙʘץʳʣʘʫ ʥײʩץʘʩʳʥʘʥ ʘʣʳʥסʘʥ ʢʝʟʜʝ 2,8; 2;1; 2,0: 2,3 ʮ/ʛʘ ʤʘʪʝʤʘʪʠʢʘʣʳץ 

ʜᴅʣʝʣʜʝʥʝʪʽʥ ᴇʥʽʤ ʘʣʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʜʽ. 

ʊʽʨʝʢ ʩᴇʟʜʝʨ: ʞʘʩʳʤʳץ, ʤʠʥʝʨʘʣʜʳ ʪʳשʘʡʪץʳʰʪʘʨ, ᴇʩʫ ʩʪʠʤʫʣʷʪʦʨʳ, ʘʣסʳ ʜʘץʳʣ, ʳʣסʘʣ 

 .ʦʨʝʢʪʽʢ ʟʘʪʪʘʨ, ᴇʥʽʤʜʽʣʽʢץ ,ʦʨʳץ

 

THE EFFECT OF THE USE OF MINERAL FERTILIZERS AND A GROWTH STIMULANT 

ON THE PRODUCTIVITY AND QUALITY OF LENTIL SEEDS IN THE CONDITIONS OF 

THE AKMOLA REGION  
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Annotation. The article presents the research results on the effect of the mineral fertilizers usage 

and a growth stimulator on the productivity and seed quality of lentil plants. Based on the research in 

2022-2023, aimed at developing a system for the use of fertilizers and a growth stimulator which provides 

a high sustainable yield and high-quality seed material of lentils, the following results were obtained: the 

reserve of productive moisture before sowing lentils averaged 62.8 - 79.4 mm for two years, due to 

atmospheric precipitation for the period October-May 2022-2023 in the amount of 89.5 mm, the moisture 

reserve was equalized before sowing in 2023. Unlike other predecessors, lentil crops going through the 

minimum fallow in 2023 are well provided with nitrate nitrogen and its content ranges from 13.0-17.7 

mg/1000 g. in the upper 0-20 cm soil layer. In the conditions of 2022-2023, various methods of preparing 

predecessors with the application of mineral fertilizers in the rows had an effect on the yield of lentils 

sown with the first crop in the crop rotation and the average yield of lentils according to the experimental 

options ranged from 8.6 to 11.4 q/ha. All predecessors, in combination with the introduction of 

ammophos at a dose of 20 kg of the active substance in the rows during sowing, had a positive effect on 

the yield of lentils and made it possible to obtain a mathematically provable increase of 2.8; 2;1; 2.0: 2.3 

c/ha, with a yield from the absolute control variant of 8.6 c/ha. 

Keywords: lentils, mineral fertilizers, growth stimulant, predecessor, moisture availability, 

nutrition elements, yield. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʫʩʣʦʚʠʷʭ ʦʨʦʰʝʥʠʷ ʧʦʩʝʚʳ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʚ ʥʘʯʘʣʴʥʦʤ 

ʵʪʘʧʝ ʩʚʦʝʛʦ ʨʘʟʚʠʪʠʷ ʦʯʝʥʴ ʩʠʣʴʥʦ ʧʦʜʘʚʣʷʶʪʩʷ ʚʩʭʦʜʘʤʠ ʩʦʨʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ. ʉʦʷ ʦʩʪʨʦ 

ʨʝʘʛʠʨʫʝʪ ʥʘ ʢʦʥʢʫʨʝʥʮʠʶ ʩʦʨʥʷʢʦʚ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʝʝ ʟʘʤʝʜʣʝʥʥʳʤ ʨʦʩʪʦʤ ʚ ʧʝʨʠʦʜ ʦʪ ʧʦʷʚʣʝʥʠʷ 

ʚʩʭʦʜʦʚ ʜʦ ʦʙʨʘʟʦʚʘʥʠʷ ʧʝʨʚʳʭ ʪʨʦʡʯʘʪʳʭ ʣʠʩʪʴʝʚ. ʆʥʘ ʦʩʪʘʝʪʩʷ ʚ ʨʦʩʪʝ ʦʪ ʩʦʨʥʳʭ ʨʘʩʪʝʥʠʡ ʠ 

ʩʠʣʴʥʦ ʫʛʥʝʪʘʝʪʩʷ ʠʤʠ, ʪʘʢ ʢʘʢ ʦʥʘ ʚ ʦʩʥʦʚʥʦʤ ʚʦʟʜʝʣʳʚʘʝʪʩʷ ʰʠʨʦʢʦʨʷʜʥʦ.  

ʇʨʠ ʠʟʫʯʝʥʠʠ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʟʘʩʦʨʝʥʥʦʩʪʠ ʥʘ ʧʦʩʝʚʘʭ ʩʦʠ ʚʩʪʨʝʯʘʣʠʩʴ ʙʦʣʝʝ 34 ʚʠʜʘ 

ʩʦʨʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʠʟ ʥʠʭ ʧʨʝʦʙʣʘʜʘʶʱʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʩʦʨʥʷʢʦʚ ʷʚʣʷʣʠʩʴ ʛʫʤʘʡ (Sorghum 

halepense), ʤʘʨʴ ʙʝʣʘʷ (Chenop·dium §lbum), ʱʠʨʠʮʘ ʟʘʧʨʦʢʠʥʫʪʘʷ (Amaranthus retroflexus), ʪʦʨʠʮʘ 

ʧʦʣʝʚʘʷ (Sp®rgula arv®nsis), ʜʫʨʥʠʰʥʠʢ ʦʙʳʢʥʦʚʝʥʥʳʡ (X§nthium strum§rium), ʚʴʶʥʦʢ ʧʦʣʝʚʦʡ 

(Convolvulus arvensis) ʠ ʪ. ʧ. ʇʦʵʪʦʤʫ ʧʨʦʚʝʣʠ ʦʪʜʝʣʴʥʳʡ ʫʯʝʪ ʚʣʠʷʥʠʷ ʠʟʫʯʘʝʤʳʭ ʛʝʨʙʠʮʠʜʦʚ ʥʘ 

ʩʥʠʞʝʥʠʝ ʠʭ ʢʦʣʠʯʝʩʪʚʘ ʠ ʤʘʩʩʳ ʩʦʨʥʷʢʦʚ ʚʳʰʝ ʠʩʧʦʣʴʟʦʚʘʥʥʳʤʠ ʛʝʨʙʠʮʠʜʘʤʠ. ʅʝʦʙʭʦʜʠʤʦ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʙʘʢʦʚʦʡ ʩʤʝʩʠ çɹʘʟʘʛʨʘʥè, ɺʈ ʚ ʥʦʨʤʝ 1,5 ʣ/ʛʘ ʠ çʇʠʚʦʪè, ɺʂ ʚ 

ʥʦʨʤʝ 0,8 ʣ/ʛʘ ʩ ʧʨʠʣʠʧʘʪʝʣʝʤ çʊʨʝʥʜ 90è ʚ ʜʦʟʝ 200 ʤʣ ʩ ʨʘʩʭʦʜʦʤ ʨʘʙʦʯʝʡ ʞʠʜʢʦʩʪʠ 200 ʣ/ʛʘ 

ʛʠʙʝʣʴ ʛʫʤʘʷ ʜʦʩʪʠʛ 82,9-85,3%, ʤʘʨʴ ʙʝʣʘʷ ʩʦʩʪʘʚʠʣʘ 81,3-83,8%, ʰʠʨʠʮʘ ʟʘʧʨʦʢʠʥʫʪʘʷ - 82,4-

83,3%, ʪʦʨʠʮʘ ʧʦʣʝʚʘʷ - 82,6-85,5%, ʜʫʨʥʠʰʥʠʢ ʦʙʳʢʥʦʚʝʥʥʳʡ - 83,0-83,3% ʠ ʧʨʦʯʠʭ ʩʦʨʥʷʢʦʚ - 

81,0-84,8%. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: cʦʷ, ʟʘʩʦʨʝʥʥʦʩʪʴ, ʩʦʨʥʷʢʠ, ʛʝʨʙʠʮʠʜ, ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʠ ʭʦʟʷʡʩʪʚʝʥʥʘʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʫʨʦʞʘʡʥʦʩʪʴ 
 

ɺʚʝʜʝʥʠʝ. ʉʦʷ ï ʨʘʩʪʝʥʠʝ ʩʚʝʪʦʣʶʙʠʚʦʝ ʠ ʚʣʘʛʦʣʶʙʠʚʦʝ, ʩʦ ʩʨʘʚʥʠʪʝʣʴʥʦ ʤʘʣʦ 

ʨʘʟʚʠʪʦʡ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʦʡ, ʩʣʘʙʦ ʢʦʥʢʫʨʠʨʫʝʪ ʩ ʩʦʨʥʦ-ʧʦʣʝʚʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʧʝʨʠʦʜʘ ʚʝʛʝʪʘʮʠʠ. ʆʩʦʙʝʥʥʦ ʩʠʣʴʥʦ ʩʦʷ ʫʛʥʝʪʘʝʪʩʷ ʩʦʨʥʷʢʘʤʠ ʚ 

ʧʝʨʚʦʡ ʧʦʣʦʚʠʥʝ ʚʝʛʝʪʘʮʠʠ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʝʝ ʤʝʜʣʝʥʥʳʤ ʥʘʯʘʣʴʥʳʤ ʨʦʩʪʦʤ ʚ ʧʝʨʠʦʜ ʦʪ 

ʧʦʷʚʣʝʥʠʷ ʚʩʭʦʜʦʚ ʜʦ ʦʙʨʘʟʦʚʘʥʠʷ ʧʝʨʚʳʭ ʪʨʦʡʯʘʪʳʭ ʣʠʩʪʴʝʚ [1]. ʇʦ ʜʘʥʥʳʤ ʫʯʝʥʳʭ 

ɺʅʀʀʄʂ ʢʦʥʢʫʨʝʥʪʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʩʦʠ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʩʦʨʥʳʤ ʨʘʩʪʝʥʠʷʤ ʥʠʟʢʘʷ: 

ʫʱʝʨʙ ʫʨʦʞʘʷ ʥʘ 12% (0,25 ʪ/ʛʘ) ʦʪʤʝʯʘʝʪʩʷ ʧʨʠ 5 ʵʢʟʝʤʧʣʷʨʘʭ ʥʘ ʤ2 ʩʦʨʥʷʢʦʚ ʩʝʤʝʡʩʪʚʘ 

ʤʷʪʣʠʢʦʚʳʝ ʠ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʤʘʩʩʝ ʠ ʚʳʩʦʪʝ ʩʦʠ, ʚʳʭʦʜʝ ʙʦʙʦʚ ʩ ʦʜʥʦʛʦ ʨʘʩʪʝʥʠʷ [2]. 

ʈʘʩʪʝʥʠʝ ʩʦʠ ʠʤʝʝʪ ʟʘʤʝʜʣʝʥʥʳʡ ʥʘʯʘʣʴʥʳʡ ʨʦʩʪ ʠ ʤʝʣʢʦʟʘʣʝʛʘʶʱʫʶ ʢʦʨʥʝʚʫʶ 

ʩʠʩʪʝʤʫ, ʯʪʦ ʜʝʣʘʝʪ ʝʝ ʩʣʘʙʦ ʢʦʥʢʫʨʝʥʪʥʳʤ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʩʦʨʥʷʢʘʤ. ɿʘʩʦʨʝʥʥʦʩʪʴ 

ʧʦʩʝʚʦʚ ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ ʧʨʠʯʠʥʦʡ ʧʦʪʝʨʠ ʧʦʣʦʚʠʥʳ ʫʨʦʞʘʷ ʠ ʙʦʣʝʝ. ʅʘ ʩʝʤʝʥʦʚʦʜʯʝʩʢʠʭ 

ʫʯʘʩʪʢʘʭ ʢ ʪʦʤʫ ʞʝ ʟʘʪʝʥʝʥʠʝ ʨʘʩʪʝʥʠʡ ʩʦʠ ʚʳʩʦʢʦʨʦʩʣʳʤʠ ʩʦʨʥʷʢʘʤʠ ʘʤʙʨʦʟʠʷ 

ʧʦʣʳʥʦʣʠʩʪʘʷ (Ambrosia artemisiifolia L.), ʱʠʨʠʮʘ ʟʘʧʨʦʢʠʥʫʪʘʷ (Amaranthus retroflexus 

L.), ʛʫʤʘʡ (Sorghum halepense L.) ʠ ʜʨ. ʧʨʠʚʦʜʠʪ ʢ ʥʝʦʜʥʦʚʨʝʤʝʥʥʦʤʫ ʩʦʟʨʝʚʘʥʠʶ ʩʝʤʷʥ, 

ʧʦʧʘʜʘʥʠʶ ʚ ʚʦʨʦʭ ʟʝʣʝʥʳʭ ʥʝʚʩʭʦʞʠʭ ʥʝʦʪʜʝʣʠʤʳʭ ʩʝʤʷʥ, ʠ ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʧʦʣʫʯʝʥʠʷ 
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ʢʦʥʜʠʮʠʦʥʥʦʛʦ ʩʝʤʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ [3]. 

ʅʘ ʩʝʤʝʥʦʚʦʜʯʝʩʢʠʭ ʧʦʩʝʚʘʭ ʥʘʠʙʦʣʝʝ ʥʘʜʝʞʥʦʡ ʩʣʝʜʫʝʪ ʩʯʠʪʘʪʴ ʪʝʭʥʦʣʦʛʠʶ, 

ʚʢʣʶʯʘʶʱʫʶ ʧʨʝʜʧʦʩʝʚʥʫʶ ʢʫʣʴʪʠʚʘʮʠʶ, ʚʥʝʩʝʥʠʝ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʧʦʯʚʝʥʥʦʛʦ 

ʛʝʨʙʠʮʠʜʘ, ʧʦʩʝʚ, ʜʦʚʩʭʦʜʦʚʦʝ ʠ ʧʦʩʣʝʚʩʭʦʜʦʚʦʝ ʙʦʨʦʥʦʚʘʥʠʝ, ʦʜʥʫ-ʜʚʝ ʤʝʞʜʫʨʷʜʥʳʝ 

ʦʙʨʘʙʦʪʢʠ ʧʨʦʧʘʰʥʳʤ ʢʫʣʴʪʠʚʘʪʦʨʦʤ ʠ ʦʙʨʘʙʦʪʢʫ ʧʦʩʣʝʚʩʭʦʜʦʚʳʤʠ ʛʝʨʙʠʮʠʜʘʤʠ ʠʣʠ ʠʭ 

ʩʤʝʩʴʶ [4]. 

ʅʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʚ ʙʦʨʴʙʝ ʩ ʩʦʨʥʷʢʘʤʠ ʙʳʣʦ ʧʨʠʤʝʥʝʥʠʝ ʪʨʝʬʣʘʥʘ ʚ ʩʤʝʩʠ ʩ 

ʧʨʦʤʝʪʨʠʥʦʤ ʠ ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʦʙʨʘʙʦʪʢʦʡ ʙʘʟʘʛʨʘʥʦʤ ʚ ʬʘʟʫ 2-ʭ ʠ 3-ʭ ʣʠʩʪʴʝʚ ʩʦʠ. ɿʜʝʩʴ 

ʚ ʬʘʟʫ 2-ʭ ï 3-ʭ ʣʠʩʪʴʝʚ, ʟʘʩʦʨʝʥʥʦʩʪʴ ʙʳʣʘ ʤʝʥʴʰʝ ʢʦʥʪʨʦʣʷ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʩʦʨʥʷʢʦʚ ʥʘ 

29,2-33,1% ʠ ʧʦ ʠʭ ʤʘʩʩʝ ʥʘ 16,6-21,9%. ʂʦʤʧʣʝʢʩʥʦʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʝ ʧʨʠʤʝʥʝʥʠʝ 

ʛʝʨʙʠʮʠʜʦʚ ʥʘ ʧʦʩʝʚʘʭ ʩʦʠ ʩ ʰʠʨʠʥʦʡ ʤʝʞʜʫʨʷʜʠʡ 30 ʩʤ ʠ ʥʦʨʤʦʡ ʚʳʩʝʚʘ 500 ʪʳʩ.ʰʪ./ʛʘ 

ʩʥʠʞʘʝʪ ʟʘʩʦʨʝʥʥʦʩʪʴ ʧʦʩʝʚʦʚ ʥʘ 74,2-82,2%, ʫʨʦʞʘʡʥʦʩʪʴ ʩʝʤʷʥ ʩʦʩʪʘʚʣʷʝʪ ʚ ʩʨʝʜʥʝʤ 

41,3 ʮ/ʛʘ [5]. 

ʇʨʠ ʠʟʫʯʝʥʠʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʦʩʣʝʚʩʭʦʜʦʚʳʭ ʛʝʨʙʠʮʠʜʦʚ ʥʘ ʧʦʩʝʚʘʭ ʩʦʠ ʩʦʨʪʘ 

ɸʨʣʝʪʘ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʛʝʨʙʠʮʠʜʘ ʂʦʨʫʤ 1,6 ʣ/ʛʘ ʧʨʠʚʝʣʦ ʢ ʩʥʠʞʝʥʠʶ 

ʟʘʩʦʨʝʥʥʦʩʪʠ ʙʦʣʝʝ ʯʝʤ 90% ʠ ʧʦʟʚʦʣʠʣʦ ʧʦʣʫʯʠʪʴ ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʨʥʘ ʥʘ ʫʨʦʚʥʝ 24,8 ʮ/ʛʘ, 

ʩ ʚʳʩʦʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʤʘʩʣʠʯʥʦʩʪʠ ʠ ʩʙʦʨʘ ʤʘʩʣʘ ʠ ʙʝʣʢʘ ʩ 1 ʛʘ [6]. 

ʇʨʦʚʝʜʝʥʥʘʷ ʚ ʫʩʣʦʚʠʷʭ ʈʷʟʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʩʨʘʚʥʠʪʝʣʴʥʘʷ ʦʮʝʥʢʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʧʨʠʤʝʥʝʥʠʷ ʛʨʘʤʠʥʠʮʠʜʦʚ (ʧʨʦʪʠʚʦ ʟʣʘʢʦʚʳʭ ʧʨʝʧʘʨʘʪʦʚ) ʌʶʟʠʣʘʜ ʌʦʨʪʵ, ʂʕ, ʍʘʥʪʝʨ, 

ʂʕ, ʄʠʫʨʘ, ʂʕ ʠ ɿʝʣʣʝʢ ʩʫʧʝʨ, ʂʕ ʚʳʷʚʠʣʘ ʠʭ ʚʳʩʦʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚ ʩʥʠʞʝʥʠʠ 

ʟʘʩʦʨʝʥʥʦʩʪʠ ʧʦʩʝʚʦʚ ʩʦʠ ʠ ʚ ʧʦʚʳʰʝʥʠʠ ʝʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ. ʆʧʨʳʩʢʠʚʘʥʠʝ ʧʦʩʝʚʦʚ 

ʢʫʣʴʪʫʨʳ ʠʟʫʯʘʝʤʳʤʠ ʛʝʨʙʠʮʠʜʘʤʠ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʩʥʠʞʝʥʠʶ ʯʠʩʣʝʥʥʦʩʪʠ ʦʜʥʦʣʝʪʥʠʭ 

ʟʣʘʢʦʚʳʭ ʩʦʨʥʷʢʦʚ ʠ ʧʦʣʫʯʝʥʠʶ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʫʨʦʞʘʷ ʟʝʨʥʘ ʩʦʠ ʦʪ 5,1 ʜʦ 6,2 ʮ/ʛʘ [7]. 

ɿʘʩʦʨʝʥʥʦʩʪʴ ʧʦʩʝʚʦʚ ʩʦʠ ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʨʪʘ ʠ ʫʩʣʦʚʠʡ ʚʦʟʜʝʣʳʚʘʥʠʷ ʧʨʠ 

ʦʪʩʫʪʩʪʚʠʠ ʩʧʝʮʠʘʣʴʥʳʭ ʤʝʨ ʙʦʨʴʙʳ ʩ ʩʦʨʥʷʢʘʤʠ ʙʳʣʘ ʚʳʩʦʢʦʡ ï ʙʦʣʝʝ 100 ʵʢʟ./ʤ2 ʚ 2014 

ʛʦʜʫ ʠ ʙʦʣʝʝ 50 ʵʢʟ./ʤ2 ʚ 2015 ʛʦʜʫ. ʄʘʢʩʠʤʘʣʴʥʘʷ ʟʘʩʦʨʝʥʥʦʩʪʴ ʥʘʙʣʶʜʘʣʘʩʴ ʚ ʧʝʨʚʳʝ 

ʬʘʟʳ ʨʦʩʪʘ ʢʫʣʴʪʫʨʳ. ʉʨʝʜʠ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʚ ʙʦʣʴʰʦʡ ʯʠʩʣʝʥʥʦʩʪʠ ʚʩʪʨʝʯʘʶʪʩʷ 

ʟʣʦʩʪʥʳʝ ʤʥʦʛʦʣʝʪʥʠʝ ʪʨʫʜʥʦ ʠʩʢʦʨʝʥʷʝʤʳʝ ʩʦʨʥʷʢʠ ï ʚʴʶʥʦʢ ʧʦʣʝʚʦʡ, ʦʩʦʪ ʧʦʣʝʚʦʡ, 

ʭʚʦʱ ʧʦʣʝʚʦʡ, ʠʟ ʦʜʥʦʣʝʪʥʠʭ ï ʤʦʣʦʯʘʡ, ʩʦʣʥʮʝʛʣʷʜ, ʠʟ ʦʜʥʦʜʦʣʴʥʳʭ ʚ ʚʳʩʦʢʦʡ 

ʯʠʩʣʝʥʥʦʩʪʠ ï ʧʨʦʩʦ ʢʫʨʠʥʦʝ. ɺ ʪʝʯʝʥʠʝ ʚʝʛʝʪʘʮʠʠ ʯʠʩʣʝʥʥʦʩʪʴ ʩʦʨʥʳʭ ʨʘʩʪʝʥʠʡ 

ʧʦʥʠʞʘʣʘʩʴ ʚ ʩʨʝʜʥʝʤ ʥʘ 24,5%, ʦʜʥʘʢʦ ʦʩʪʘʚʘʣʘʩʴ ʚʳʩʦʢʦʡ ʠ ʪʨʝʙʦʚʘʣʘ ʧʨʦʚʝʜʝʥʠʷ 

ʩʧʝʮʠʘʣʴʥʳʭ ʠʩʪʨʝʙʠʪʝʣʴʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ [8]. 

ʅʘ ʬʦʥʝ ʚʩʧʘʰʢʠ ʛʝʨʙʠʮʠʜʳ ʌʨʦʥʪʴʝʨ ʆʧʪʠʤʘ ʠ ɹʘʟʘʛʨʘʥ ʩʥʠʞʘʣʠ ʯʠʩʣʝʥʥʦʩʪʴ 

ʩʦʨʥʳʭ ʨʘʩʪʝʥʠʡ ʜʦ 18,0 ʵʢʟ./ʤ2 ʚ ʩʨʝʜʥʝʤ, ʘ ɼʫʘʣ ɻʦʣʜ ʠ ɹʘʟʘʛʨʘʥ ï ʚ ʩʨʝʜʥʝʤ ʜʦ 27,6 

ʵʢʟ./ʤ2. ʇʦʩʣʝʜʫʶʱʝʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʘ ʵʪʠʭ ʚʘʨʠʘʥʪʘʭ ʛʨʘʤʠʥʠʮʠʜʦʚ ʩʥʠʟʠʣʦ ʦʙʱʫʶ 

ʯʠʩʣʝʥʥʦʩʪʴ ʩʦʨʥʷʢʦʚ ʥʘ ʚʘʨʠʘʥʪʝ ʩ ʌʶʟʠʣʘʜʦʤ ʌʦʨʪʝ ʜʦ 9,1 ʵʢʟ./ʤ2, ʘ ʩ ɸʨʘʤʦ 45 ï ʜʦ 9,3 

ʵʢʟ./ʤ2. ɹʠʦʣʦʛʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʜʚʫʭ ʩʠʩʪʝʤ ʛʝʨʙʠʮʠʜʦʚ, ʨʘʩʩʯʠʪʘʥʥʘʷ ʢʘʢ ʧʦ 

ʩʥʠʞʝʥʠʶ ʯʠʩʣʝʥʥʦʩʪʠ ʩʦʨʥʳʭ ʨʘʩʪʝʥʠʡ, ʪʘʢ ʠ ʧʦ ʚʣʠʷʥʠʶ ʥʘ ʠʭ ʤʘʩʩʫ ʩʦʩʪʘʚʣʷʣʘ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 88-89% ʠ 84-85% [9]. 

ʉ ʤʥʦʛʦʣʝʪʥʠʤʠ ʩʦʨʥʷʢʘʤʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʙʦʨʦʪʴʩʷ ʦʩʝʥʴʶ. ʇʦʩʣʝ ʫʙʦʨʢʠ ʫʨʦʞʘʷ 

ʧʨʝʜʰʝʩʪʚʫʶʱʝʡ ʢʫʣʴʪʫʨʳ ʫʯʘʩʪʦʢ, ʩʠʣʴʥʦ ʟʘʩʦʨʝʥʥʳʡ ʪʘʢʠʤʠ ʪʨʫʜʥʦʠʩʢʦʨʝʥʷʝʤʳʤʠ 

ʤʥʦʛʦʣʝʪʥʠʤʠ ʩʦʨʥʷʢʘʤʠ, ʢʘʢ ʙʦʜʷʢ ʠ ʦʩʦʪ ʧʦʣʝʚʦʡ, ʤʦʣʦʢʘʥ ʪʘʪʘʨʩʢʠʡ, ʛʦʨʯʘʢ ʧʦʣʟʫʯʠʡ, 

ʚʴʶʥʦʢ ʧʦʣʝʚʦʡ, ʧʳʨʝʡ ʧʦʣʟʫʯʠʡ, ʚʠʜʳ ʛʦʨʮʝʚ, ʚ ʩʝʥʪʷʙʨʝ-ʦʢʪʷʙʨʝ ʥʝʦʙʭʦʜʠʤʦ 

ʦʙʨʘʙʦʪʘʪʴ ʛʝʨʙʠʮʠʜʦʤ ɻʣʠʬʦʩʘʪ ʠʣʠ ʝʛʦ ʘʥʘʣʦʛʘʤʠ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʯʝʨʝʟ 20 ʜʥʝʡ 

ʧʦʩʣʝ ʚʥʝʩʝʥʠʷ ʚ ʧʦʯʚʫ ɻʣʠʬʦʩʘʪʘ ʚ ʜʦʟʝ 8 ʣ/ʛʘ ʦʙʱʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʤʥʦʛʦʣʝʪʥʠʭ ʩʦʨʥʷʢʦʚ 

ʩʥʠʞʘʣʘʩʴ ʥʘ 75-85%, ʚ ʪʦʤ ʯʠʩʣʝ ʚʴʶʥʢʘ ʧʦʣʝʚʦʛʦ ï ʥʘ 82-87%, ʛʦʨʯʘʢʘ ʧʦʣʟʫʯʝʛʦ ï ʥʘ 

64-86%. ɿʘ ʵʪʦʪ ʞʝ ʧʝʨʠʦʜ ʟʘʩʦʨʝʥʥʦʩʪʴ ʢʦʥʪʨʦʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʚʦʟʨʦʩʣʘ ʥʘ 33%, ʚ ʪʦʤ 

ʯʠʩʣʝ ʢʦʣʠʯʝʩʪʚʦ ʚʴʶʥʢʘ ʧʦʣʝʚʦʛʦ ʫʚʝʣʠʯʠʣʦʩʴ ʥʘ 57%, ʛʦʨʯʘʢʘ ʧʦʣʟʫʯʝʛʦ ï ʥʘ 33% [10]. 

ʀʟ ʠʟʫʯʝʥʥʳʭ ʛʝʨʙʠʮʠʜʦʚ ʜʣʷ ʙʦʨʴʙʳ ʩ ʩʦʨʥʳʤʠ ʨʘʩʪʝʥʠʷʤʠ ʚ ʧʦʩʝʚʘʭ ʩʦʠ ʚ 

ʫʩʣʦʚʠʷʭ ʖʞʥʦʛʦ ʋʨʘʣʘ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳ ʇʠʚʦʪ ʩ ʥʦʨʤʦʡ 0,5 ʣ/ʛʘ ʧʨʠ ʚʥʝʩʝʥʠʠ ʧʦ 

ʚʝʛʝʪʘʮʠʠ ʠ ʍʘʨʥʝʩ ʩ ʥʦʨʤʦʡ 3 ʣ/ʛʘ. ʅʝʞʝʣʘʪʝʣʴʥʦ ʨʘʟʤʝʱʘʪʴ ʧʦʩʝʚʳ ʩʦʠ ʥʘ ʧʦʣʷʭ ʩ 

ʩʠʣʴʥʦʡ ʩʪʝʧʝʥʴʶ ʟʘʩʦʨʝʥʥʦʩʪʠ ʤʥʦʛʦʣʝʪʥʠʤʠ ʩʦʨʥʷʢʘʤʠ, ʪʘʢ ʢʘʢ ʛʝʨʙʠʮʠʜʘʤʠ ʩʣʦʞʥʦ 
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ʵʬʬʝʢʪʠʚʥʦ ʩʥʠʟʠʪʴ ʠʭ ʚʨʝʜʦʥʦʩʥʦʩʪʴ [11]. 

ʉʨʝʜʥʝʝ ʢʦʣʠʯʝʩʪʚʦ ʩʦʨʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʧʦʩʣʝ ʧʨʠʤʝʥʝʥʠʷ ʛʝʨʙʠʮʠʜʘ 

ʩʥʠʟʠʣʦʩʴ ʧʦ ʦʪʚʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʝ (20-22) ʥʘ 81,8%, ʧʦ ʙʝʟʦʪʚʘʣʴʥʦʡ (20-22) ï ʥʘ 69,1%, 

ʧʦ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʡ (20-22) ï 90%. ʅʘ ʚʘʨʠʘʥʪʘʭ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʥʘ ʛʣʫʙʠʥʫ 12-14 

ʩʤ ʛʠʙʝʣʴ ʩʦʨʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʩʦʩʪʘʚʠʣʘ 64,4-69,4%, ʧʦ ʥʫʣʝʚʦʡ ʦʙʨʘʙʦʪʢʝ ï 69,1% 

[12]. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʫʯʝʪʘ ʟʘʩʦʨʝʥʥʦʩʪʠ ʧʝʨʝʜ ʫʙʦʨʢʦʡ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʥʘʠʙʦʣʴʰʝʡ ʛʝʨʙʠʮʠʜʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʦʙʣʘʜʘʣʠ ʧʨʝʧʘʨʘʪʳ ʧʨʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʤ 

ʚʥʝʩʝʥʠʠ ʛʝʟʘʛʘʨʜʘ ʩ ʥʦʨʤʦʡ ʨʘʩʭʦʜʘ 3,0 ʣ/ʛʘ ʚ ʜʦʚʩʭʦʜʦʚʳʡ ʧʝʨʠʦʜ ʠ ʩʤʝʩʠ ʛʝʨʙʠʮʠʜʦʚ 

(ʢʦʨʩʘʨ 2,0 ʣ/ʛʘ + ʬʶʟʠʣʘʜ ʬʦʨʪʝ 1,0 ʣ/ʛʘ), ʧʨʠʤʝʥʷʝʤʳʭ ʚ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ ʩʦʠ ʚ ʬʘʟʝ 1-

2 ʪʨʦʡʯʘʪʳʭ ʣʠʩʪʴʝʚ. ʆʙʱʘʷ ʛʠʙʝʣʴ ʩʦʨʥʷʢʦʚ ʩʦʩʪʘʚʠʣʘ 98,0%, ʘ ʤʘʩʩʘ ʩʦʨʥʷʢʦʚ 88,4 ʛ/ʤ2 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ [13]. 

ɺ ʫʩʣʦʚʠʷʭ ʧʨʝʜʛʦʨʥʦʡ ʟʦʥʳ ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʦʡ ʨʝʩʧʫʙʣʠʢʠ ʧʨʠ ʚʦʟʜʝʣʳʚʘʥʠʠ 

ʩʦʠ ʩʦʨʪʘ ʃʠʨʘ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʚʳʱʝʣʦʯʝʥʥʦʛʦ 

ʯʝʨʥʦʟʝʤʘ ʜʣʷ ʩʦʟʜʘʥʠʷ ʦʧʪʠʤʘʣʴʥʳʭ ʘʛʨʦʬʠʟʠʯʝʩʢʠʭ ʠ ʘʛʨʦʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʧʦʯʚʳ 

ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʦʜʠʪʴ ʦʪʚʘʣʴʥʫʶ ʦʙʨʘʙʦʪʢʫ ʥʘ ʛʣʫʙʠʥʫ 20-22 ʩʤ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʣʷ 

ʙʦʨʴʙʳ ʩ ʩʦʨʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ ʛʝʨʙʠʮʠʜʘ ʇʠʚʦʪ ʚ ʜʦʟʝ 0,75 ʣ/ʛʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʛʦ 

ʥʘʠʙʦʣʴʰʫʶ ʫʨʦʞʘʡʥʦʩʪʴ, ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʠ ʵʥʝʨʛʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ [14]. 

ʄʝʭʘʥʠʯʝʩʢʠʡ ʩʧʦʩʦʙ ʫʭʦʜʘ ʟʘ ʧʦʩʝʚʘʤʠ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʥʠʟʠʪʴ ʢʦʣʠʯʝʩʪʚʦ 

ʩʦʨʥʷʢʦʚ ʜʦ 72% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ. ʅʘ ʚʘʨʠʘʥʪʘʭ ʦʧʳʪʘ ʩ ʭʠʤʠʯʝʩʢʠʤ ʩʧʦʩʦʙʦʤ 

ʫʭʦʜʘ ʟʘ ʧʦʩʝʚʘʤʠ ʢʦʣʠʯʝʩʪʚʦ ʩʦʨʥʷʢʦʚ ʫʤʝʥʴʰʠʣʦʩʴ ʜʦ 91%, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ. 

ʅʦʨʤʘ ʚʳʩʝʚʘ ʚʣʠʷʣʘ ʥʘ ʚʩʝʭ ʚʘʨʠʘʥʪʘʭ ʦʧʳʪʘ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʫʭʦʜʘ, - ʟʘ ʩʯʝʪ ʫʚʝʣʠʯʝʥʠʷ 

ʥʦʨʤʳ ʚʳʩʝʚʘ ʩʝʤʷʥ ʩ 600 ʪʳʩ./ʛʘ ʜʦ 900 ʪʳʩ./ʛʘ, ʢʦʣʠʯʝʩʪʚʦ ʩʦʨʥʷʢʦʚ ʩʥʠʞʘʣʦʩʴ ʜʦ 58%. 

ʋʩʪʘʥʦʚʣʝʥʘ ʦʧʪʠʤʘʣʴʥʘʷ ʥʦʨʤʘ ʚʳʩʝʚʘ ʩʝʤʷʥ ʜʣʷ ʩʢʦʨʦʩʧʝʣʦʛʦ ʩʦʨʪʘ çʋʩʪʷè ï 900 

ʪʳʩ./ʛʘ. ʉʘʤʳʝ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ ʚ ʧʦʩʝʚʘʭ ʦʙʳʯʥʦʛʦ 

ʨʷʜʦʚʦʛʦ ʩʧʦʩʦʙʘ ʙʳʣʠ ʩʦʟʜʘʥʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʩʧʦʩʦʙʘ ʫʭʦʜʘ [15]. 

ʇʨʠ ʩʫʱʝʩʪʚʫʶʱʝʡ ʚʳʩʦʢʦʡ ʟʘʩʦʨʝʥʥʦʩʪʠ ʚ ɹʝʣʘʨʫʩʠ, ʮʝʣʝʩʦʦʙʨʘʟʥʦ 

ʵʢʦʥʦʤʠʯʝʩʢʠ ʦʧʨʘʚʜʘʥʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʛʝʨʙʠʮʠʜʦʚ ʥʘ 100% ʧʦʩʝʚʥʳʭ ʧʣʦʱʘʜʷʭ ʩʦʠ. 

ʇʨʠʯʝʤ ʥʘ 25-30% ʧʦʣʝʡ ʥʝʦʙʭʦʜʠʤʦ ʚʥʝʩʝʥʠʝ ʛʨʘʤʠʥʠʮʠʜʦʚ ʜʣʷ ʙʦʨʴʙʳ ʩ ʧʳʨʝʝʤ 

ʧʦʣʟʫʯʠʤ (Elytrigi arepens) ʠ ʜʨʫʛʠʤʠ ʦʜʥʦʜʦʣʴʥʳʤʠ ʩʦʨʥʷʢʘʤʠ. ʅʘʣʠʯʠʝ ʪʘʢʠʭ ʟʣʦʩʪʥʳʭ 

ʩʦʨʥʳʭ ʨʘʩʪʝʥʠʡ, ʢʘʢ ʧʳʨʝʡ ʧʦʣʟʫʯʠʡ (Elytrigi arepens), ʦʩʦʪ ʧʦʣʝʚʦʡ (Sonchus arvensis), 

ʙʦʜʷʢ ʧʦʣʝʚʦʡ (Cirsium arvense) ʠ ʧʦʣʳʥʴ ʦʙʳʢʥʦʚʝʥʥʘʷ (Artemisi avulgaris), ʛʦʚʦʨʠʪ ʦ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʦʙʷʟʘʪʝʣʴʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʛʣʠʬʦʩʘʪ ʩʦʜʝʨʞʘʱʠʭ ʛʝʨʙʠʮʠʜʦʚ ʧʦʩʣʝ 

ʫʙʦʨʢʠ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʘ [16]. 

ɹʘʢʦʚʳʝ ʩʤʝʩʠ ʛʝʨʙʠʮʠʜʦʚ, ʩʥʠʞʘʷ ʟʘʩʦʨʝʥʥʦʩʪʴ ʧʦʩʝʚʦʚ ʩʦʠ ʠ ʩʦʟʜʘʚʘʷ 

ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ, ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʫʚʝʣʠʯʝʥʠʶ 

ʫʨʦʞʘʡʥʦʩʪʠ ʩʝʤʷʥ. ʄʘʢʩʠʤʘʣʴʥʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʧʦʣʫʯʝʥʘ ʚ ʚʘʨʠʘʥʪʝ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʩʤʝʩʠ ʄʠʫʨʘ 0,3 ʣ/ʛʘ + ʇʫʣʴʩʘʨ 0,9 ʣ/ʛʘ ʠ ʩʦʩʪʘʚʠʣʘ 1,48 ʪ/ʛʘ, ʯʪʦ ʥʘ 0,24 ʪ/ʛʘ ʚʳʰʝ, ʯʝʤ ʚ 

ʢʦʥʪʨʦʣʴʥʦʤ ʚʘʨʠʘʥʪʝ. ʄʘʢʩʠʤʘʣʴʥʘʷ ʧʨʠʙʘʚʢʘ ʫʨʦʞʘʡʥʦʩʪʠ ï 0,63 ʪ/ʛʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʢʦʥʪʨʦʣʝʤ, ʧʦʣʫʯʝʥʘ ʚ 2010 ʛʦʜʫ ʚ ʚʘʨʠʘʥʪʝ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʤʝʩʠ ʄʠʫʨʘ 0,2 ʣ/ʛʘ + 

ʌʘʙʠʘʥ 70 ʛ/ʛʘ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʪʦʣʴʢʦ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʅʦʚʦʩʠʣ ʠ ʛʫʤʘʪ 

ʥʘʪʨʠʷ ʥʘ ʬʦʥʝ ʧʨʦʧʦʣʢʠ ʦʙʝʩʧʝʯʠʣʠ ʧʨʠʙʘʚʢʫ ʫʨʦʞʘʡʥʦʩʪʠ 0,69 ʪ/ʛʘ [17]. 

ʇʨʦʚʝʜʝʥʥʘʷ ʦʮʝʥʢʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʟʫʯʘʝʤʳʭ ʬʘʢʪʦʨʦʚ ʧʦʟʚʦʣʠʣʘ ʫʩʪʘʥʦʚʠʪʴ, 

ʯʪʦ ʫʨʦʚʝʥʴ ʟʘʩʦʨʝʥʥʦʩʪʠ ʘʛʨʦʮʝʥʦʟʦʚ ʩʦʠ ʠʟʤʝʥʷʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʩʣʦʚʠʡ 

ʚʳʨʘʱʠʚʘʥʠʷ. ʇʨʠʤʝʥʝʥʠʝ ʚʩʧʘʰʢʠ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʠʩʢʦʚʘʥʠʝʤ, ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ 

ʩʥʠʞʝʥʠʶ ʟʘʩʦʨʝʥʥʦʩʪʠ ʧʦʩʝʚʦʚ ʩʦʠ ʚ ʩʨʝʜʥʝʤ ʥʘ 30%. ʇʨʠʤʝʥʝʥʠʝ ʠʟʫʯʘʝʤʳʭ ʚ ʦʧʳʪʝ 

ʩʠʩʪʝʤ ʛʝʨʙʠʮʠʜʦʚ ʧʦʟʚʦʣʠʣʦ ʩʥʠʟʠʪʴ ʟʘʩʦʨʝʥʥʦʩʪʴ ʧʦʩʝʚʦʚ ʙʦʣʝʝ ʯʝʤ ʥʘ 90%, ʯʪʦ ʚ ʠʪʦʛʝ 

ʫʚʝʣʠʯʠʣʦ ʫʨʦʚʝʥʴ ʫʨʦʞʘʡʥʦʩʪʠ ʟʝʨʥʘ ʚ ʩʨʝʜʥʝʤ ʥʘ 40%. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚʩʧʘʰʢʠ ʩ 

ʩʦʯʝʪʘʥʠʝʤ ʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʠʩʪʝʤ ʛʝʨʙʠʮʠʜʦʚ ʧʦʟʚʦʣʠʣʦ ʵʬʬʝʢʪʠʚʥʦ ʟʘʱʠʪʠʪʴ 

ʘʛʨʦʮʝʥʦʟʳ ʩʦʠ. ʆʜʥʘʢʦ ʚʳʙʦʨ ʦʧʪʠʤʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ ʜʦʣʞʝʥ ʙʳʪʴ 

ʦʩʥʦʚʘʥ ʥʘ ʩʦʨʪʦʚʦʡ ʠʥʜʠʚʠʜʫʘʣʴʥʦʩʪʠ ʨʘʩʪʝʥʠʡ [18].  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʜʚʫʭʣʝʪʥʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥʘ ʚʳʩʦʢʘʷ ʙʠʦʣʦʛʠʯʝʩʢʘʷ 
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(90é100%) ʠ ʭʦʟʷʡʩʪʚʝʥʥʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 0,35 ʠ 0,50 ʣ/ʛʘ ʛʝʨʙʠʮʠʜʘ ʕʚʦʣʶʰʥ, ʂʕ ʚ 

ʩʤʝʩʠ ʩ ʇɸɺ ɸʤʠʛʦ ʉʪʘʨ (0,5% ʦʪ ʨʘʩʭʦʜʘ ʨʘʙʦʯʝʡ ʞʠʜʢʦʩʪʠ) ʧʨʦʪʠʚ ʦʜʥʦʣʝʪʥʠʭ 

ʟʣʘʢʦʚʳʭ ʩʦʨʥʳʭ ʨʘʩʪʝʥʠʡ (ʝʞʦʚʥʠʢ ʦʙʳʢʥʦʚʝʥʥʳʡ, ʨʦʩʠʯʢʘ ʢʨʦʚʘʚʦ-ʢʨʘʩʥʘʷ, ʱʝʪʠʥʥʠʢ 

ʩʠʟʳʡ) ʚ ʧʦʩʝʚʘʭ ʩʦʠ, ʧʨʠ ʵʪʦʤ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʜʦʩʪʦʚʝʨʥʳʝ ʧʨʠʙʘʚʢʠ ʫʨʦʞʘʷ ʢʫʣʴʪʫʨʳ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 0,65 ʠ 0,70 ʪ/ʛʘ, ʠʣʠ 33,2 ʠ 35,7%, ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʢʦʥʪʨʦʣʶ ʙʝʟ 

ʛʝʨʙʠʮʠʜʦʚ [19].  

ʇʝʨʚʳʝ ʧʨʠʟʥʘʢʠ ʜʝʡʩʪʚʠʷ ʛʝʨʙʠʮʠʜʘ ʦʪʤʝʯʘʣʠ ʥʘ ʧʷʪʳʡ ʜʝʥʴ ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ: 

ʦʩʚʝʪʣʝʥʠʝ ʣʠʩʪʴʝʚ ʩʦʨʥʳʭ ʨʘʩʪʝʥʠʡ, ʦʩʪʘʥʦʚʢʘ ʨʦʩʪʘ, ʭʣʦʨʦʟ, ʛʠʙʝʣʴ ʪʦʯʢʠ ʨʦʩʪʘ. ʏʝʨʝʟ 

ʤʝʩʷʮ ʧʦʩʣʝ ʦʧʨʳʩʢʠʚʘʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʝʧʘʨʘʪʘ ʧʨʦʪʠʚ ʘʤʙʨʦʟʠʠ 

ʧʦʣʳʥʦʣʠʩʪʥʦʡ ʩʦʩʪʘʚʠʣʘ 90,0%, ʧʨʦʪʠʚ ʱʠʨʠʮʳ ʟʘʧʨʦʢʠʥʫʪʦʡ ï 91,2%, ʧʨʦʪʠʚ ʤʘʨʠ 

ʙʝʣʦʡ ï 90,8%. ɻʦʨʯʠʮʘ ʧʦʣʝʚʘʷ ʧʦʛʠʙʣʘ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʣʥʦʩʪʴʶ. ʋʨʦʞʘʡʥʦʩʪʴ ʩʦʠ ʥʘ 

ʦʙʨʘʙʦʪʘʥʥʦʤ ʛʝʨʙʠʮʠʜʦʤ ʫʯʘʩʪʢʝ ʩʦʩʪʘʚʠʣʘ 16,9 ʮ/ʛʘ, ʚ ʢʦʥʪʨʦʣʝ ï 12,5 ʮ/ʛʘ [20]. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʨʘʙʦʪʘ ʧʦ 

ʧʨʠʤʝʥʝʥʠʶ ʩʪʠʤʫʣʷʪʦʨʦʚ ʨʦʩʪʘ, ʤʠʢʨʦʫʜʦʙʨʝʥʠʡ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʤʠ 

ʥʦʨʤʘʤʠ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʟʘʣʦʞʝʥʘ ʥʘ ʩʪʘʮʠʦʥʘʨʥʦʤ ʦʧʳʪʝ ʦʪʜʝʣʘ çɿʝʤʣʝʜʝʣʠʷ ʠ 

ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘè ʖʛʦ-ɿʘʧʘʜʥʦʛʦ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ 

ʠ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ (ʖɿʅʀʀɾʠʈ), ʨʘʩʧʦʣʦʞʝʥʥʦʤ ʥʘ ʦʨʦʰʘʝʤʳʭ ʟʝʤʣʷʭ ʚ ʮʝʥʪʨʘʣʴʥʦʡ 

ʯʘʩʪʠ ʪʝʨʨʠʪʦʨʠʠ ʊʫʨʢʝʩʪʘʥʩʢʦʡ ʦʙʣʘʩʪʠ. ʅʘ ʬʦʥʝ ʚʳʰʝ ʫʢʘʟʘʥʥʳʭ ʚʘʨʠʘʥʪʦʚ ʠʟʫʯʘʣʠʩʴ 

ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʛʝʨʙʠʮʠʜʦʚ ʧʨʦʪʠʚ ʩʦʨʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʥʘ ʧʦʩʝʚʘʭ ʩʦʠ.   

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʣʠʩʴ ʨʘʡʦʥʠʨʦʚʘʥʥʳʝ ʩʦʨʪʘ ʩʦʠ ï çʃʘʩʪʦʯʢʘè. 

ʇʦʣʝʚʳʝ ʦʧʳʪʳ ʟʘʢʣʘʜʳʚʘʣʠʩʴ ʤʝʪʦʜʦʤ ʨʘʩʱʝʧʣʝʥʥʳʭ ʜʝʣʷʥʦʢ ʩʦʛʣʘʩʥʦ ʩʭʝʤʝ  

ʦʧʳʪʘ ʚ 4-ʭ ʢʨʘʪʥʦʡ ʧʦʚʪʦʨʥʦʩʪʠ.   

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʠʟʫʯʝʥʠʶ ʬʝʥʦʣʦʛʠʠ ʨʘʩʪʝʥʠʡ, ʙʠʦʤʝʪʨʠʯʝʩʢʠʝ ʘʥʘʣʠʟʳ, 

ʦʧʨʝʜʝʣʝʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ ʢʫʣʴʪʫʨ ʠ ʫʯʝʪ ʟʘʩʦʨʝʥʥʦʩʪʠ ʧʦʩʝʚʦʚ ʩʦʠ ʧʨʦʚʦʜʠʣʠʩʴ ʧʦ 

ʤʝʪʦʜʠʢʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʩʦʨʪʦʠʩʧʳʪʘʥʠʷ ʩ.-ʭ. ʢʫʣʴʪʫʨ [21]. 

ʆʧʨʝʜʝʣʝʥʠʝ ʥʘʢʦʧʣʝʥʠʷ ʙʠʦʤʘʩʩʳ ʩʦʠ ʧʨʦʚʦʜʠʣʠʩʴ ʧʦ ʦʩʥʦʚʥʳʤ ʬʘʟʘʤ ʨʦʩʪʘ ʠ 

ʨʘʟʚʠʪʠʷ, ʧʫʪʝʤ ʚʟʷʪʠʷ ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʙʨʘʟʮʦʚ ʩ 1ʤ2 ʥʘ ʜʚʫʭ ʥʝʩʤʝʞʥʳʭ ʧʦʚʪʦʨʝʥʠʷʭ. 

ɹʠʦʣʦʛʠʯʝʩʢʠʡ ʠ ʩʪʨʫʢʪʫʨʥʳʡ ʘʥʘʣʠʟʳ ʫʨʦʞʘʷ ʩʦʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʟʫʯʘʝʤʳʭ 

ʬʘʢʪʦʨʦʚ ʚ ʢʘʞʜʦʡ ʜʝʣʷʥʢʝ ʦʧʳʪʘ ʧʨʦʚʦʜʠʣʠʩʴ ʚ 4-ʭ ʢʨʘʪʥʦʡ ʧʦʚʪʦʨʥʦʩʪʠ.  

ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʠ ʜʠʩʧʝʨʩʠʦʥʥʳʡ ʘʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ 

ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʤʝʪʦʜʫ ɹ.ɸ. ɼʦʩʧʝʭʦʚʘ [22]. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʉʦʷ ʢʫʣʴʪʫʨʘ ʨʘʟʥʦʦʙʨʘʟʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʕʪʦ 

ʩʚʷʟʘʥʦ ʩ ʭʠʤʠʯʝʩʢʠʤ ʩʦʩʪʘʚʦʤ ʝʝ ʩʝʤʷʥ, ʢʦʪʦʨʳʝ ʩʦʜʝʨʞʘʪ 28-52% ʙʝʣʢʘ, 

ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʛʦ ʧʦ ʘʤʠʥʦʢʠʩʣʦʪʥʦʤʫ ʩʦʩʪʘʚʫ, 16-27% ʞʠʨʘ ʠ ʦʢʦʣʦ 20% ʫʛʣʝʚʦʜʘ. 

ɹʣʘʛʦʧʨʠʷʪʥʦʝ ʩʦʯʝʪʘʥʠʝ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʚ ʝʝ ʩʦʩʪʘʚʝ ʧʦʟʚʦʣʷʝʪ ʠʭ ʚʦʟʜʝʣʳʚʘʪʴ ʩʦʷ 

ʢʘʢ ʧʠʱʝʚʦʝ, ʢʦʨʤʦʚʦʝ ʠ ʪʝʭʥʠʯʝʩʢʠʝ ʨʘʩʪʝʥʠʝ. 

ʆʩʥʦʚʥʘʷ ʤʘʩʩʘ ʩʦʠ ʟʘ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʧʝʨʝʨʘʙʘʪʳʚʘʝʪʩʷ ʥʘ ʤʘʩʣʦ ʠ ʰʨʦʪʳ, ʞʤʳʭʠ 

ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʢʘʯʝʩʪʚʝ ʢʦʨʤʦʚ ʜʣʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ. ɺ ʤʠʨʦʚʦʤ 

ʩʦʦʙʱʝʩʪʚʝ ʦʪʤʝʯʘʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʦʙʲʝʤʦʚ ʧʝʨʝʨʘʙʦʪʢʠ ʩʦʠ ʥʘ ʧʠʱʝʚʳʝ 

ʮʝʣʠ ʠ ʦʞʠʜʘʝʪʩʷ, ʯʪʦ ʵʪʦ ʪʝʥʜʝʥʮʠʷ ʚ ʙʣʠʞʘʡʰʝʤ ʙʫʜʫʱʝʤ ʙʫʜʝʪ ʪʦʣʴʢʦ ʨʘʟʚʠʚʘʪʴʩʷ. 

ʈʘʩʰʠʨʝʥʠʝ ʦʙʲʝʤʦʚ ʧʨʦʤʳʰʣʝʥʥʦʡ ʧʝʨʝʨʘʙʦʪʢʠ ʩʦʠ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʝʚʳʭ ʧʨʦʜʫʢʪʦʚ 

ʥʘ ʧʠʱʝʚʳʝ ʮʝʣʠ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʵʬʬʝʢʪʠʚʥʳʭ ʧʫʪʝʡ ʩʥʠʞʝʥʠʷ ʠ ʣʠʢʚʠʜʘʮʠʠ 

ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʙʝʣʢʦʚʦʛʦ ʜʝʬʠʮʠʪʘ ʠ ʫʣʫʯʰʝʥʠʷ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʠ ʧʠʪʘʥʠʷ 

ʥʘʩʝʣʝʥʠʷ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʚ ʫʩʣʦʚʠʷʭ ʦʨʦʰʝʥʠʷ ʧʦʩʝʚʳ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʚ 

ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ ʩʚʦʝʛʦ ʨʘʟʚʠʪʠʷ ʦʯʝʥʴ ʩʠʣʴʥʦ ʧʦʜʘʚʣʷʶʪʩʷ ʚʩʭʦʜʘʤʠ ʩʦʨʥʦʡ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ. 

ʇʦ ʥʘʙʣʶʜʝʥʠʶ ɾʝʨʝʙʢʦ ɺ.ʄ. ʚʳʷʚʣʝʥʦ, ʯʪʦ ʢʫʣʴʪʫʨʘ ʩʦʷ ʜʦʚʦʣʴʥʦ ʯʫʚʩʪʚʠʪʝʣʴʥʘ 

ʢ ʧʨʠʤʝʥʝʥʠʶ ʛʝʨʙʠʮʠʜʦʚ ʠ ʧʣʦʭʦ ʧʝʨʝʥʦʩʠʪ ʚʦʟʤʦʞʥʦʝ ʜʝʧʨʝʩʩʠʚʥʦʝ ʠʭ ʜʝʡʩʪʚʠʝ. ʕʪʦ 

ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʪʨʝʙʫʝʪ ʙʦʣʴʰʦʡ ʚʥʠʤʘʪʝʣʴʥʦʩʪʠ ʧʨʠ ʠʭ ʧʨʠʤʝʥʝʥʠʠ ʠ ʨʘʟʨʘʙʦʪʢʝ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʤʝʨ rʙʦʨʴʙʳ ʩ ʥʠʤʠ [23]. 

ʉʦʷ ʨʘʟʤʝʱʘʣʘʩʴ ʧʦʩʣʝ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ. ʆʩʥʦʚʥʘʷ ʦʙʨʘʙʦʪʢʘ ʧʦʯʚ ʧʨʦʚʦʜʠʣʘʩʴ 
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ʧʦʩʣʝ ʫʙʦʨʢʠ ʟʝʨʥʦʚʳʭ ʥʘ ʛʣʫʙʠʥʫ 27 ʩʤ. ʈʘʥʥʝʚʝʩʝʥʥʠʝ ʧʝʨʠʦʜʳ ʧʨʠ ʥʘʩʪʫʧʣʝʥʠʠ 

ʬʠʟʠʯʝʩʢʦʡ ʩʧʝʣʦʩʪʠ ʧʦʯʚ ʧʨʦʚʦʜʠʣʠʩʴ ʙʦʨʦʥʦʚʘʥʠʝʤ ʪʷʞʝʣʳʤʠ ʙʦʨʦʥʘʤʠ ɹɿʊʉ-1,0. 

ʉʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ ʚ ʧʘʭʦʪʥʦʤ ʩʣʦʝ ʧʦʯʚ (0-22,5 ʩʤ) ʩʦʩʪʘʚʣʷʝʪ 1,71%, 

ʧʦʜʚʠʞʥʦʛʦ ʬʦʩʬʦʨʘ ï 9,5 ʤʛ/ʢʛ, ʥʠʪʨʘʪʥʦʛʦ ʘʟʦʪʘ ï 5,2 ʤʛ/ʢʛ, ʦʙʤʝʥʥʦʛʦ ʢʘʣʠʷ -230 ʤʛ/ʢʛ, 

ʉʆ2 ï 6,9. ʇʦ ʩʪʝʧʝʥʠ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʵʣʝʤʝʥʪʘʤʠ ʧʠʪʘʥʠʷ ʦʧʳʪʥʳʡ ʫʯʘʩʪʦʢ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʠʟʢʦʡ ʦʙʝʩʧʝʯʝʥʥʦʩʪʴʶ ʘʟʦʪʦʤ ʠ ʬʦʩʬʦʨʦʤ, ʩʨʝʜʥʝʡ ʦʙʝʩʧʝʯʝʥʥʦʩʪʴʶ 

ʢʘʣʠʝʤ. ʈʝʘʢʮʠʷ ʧʦʯʚʝʥʥʦʛʦ ʨʘʩʪʚʦʨʘ ʚ ʧʘʭʦʪʥʦʤ ʩʣʦʝ ʩʣʘʙʦʱʝʣʦʯʥʘʷ (ʨH-7,8). ɺ ʮʝʣʦʤ 

ʩʝʨʦʟʝʤʳ ʦʙʳʢʥʦʚʝʥʥʳʝ ʧʨʠʛʦʜʥʳ ʜʣʷ ʚʦʟʜʝʣʳʚʘʥʠʷ ʤʥʦʛʠʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʢʫʣʴʪʫʨ ʧʨʠ ʦʨʦʰʝʥʠʠ. 

ɿʘ ʛʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʥʘʯʘʣʝ ʘʧʨʝʣʷ ʤʝʩʷʮʘ (07.04.2021 ʛ. ʠ 05.04.2022 ʛ.) 

ʧʨʦʚʦʜʠʣʠʩʴ ʧʝʨʚʘʷ ʧʨʝʜʧʦʩʝʚʥʘʷ ʦʙʨʘʙʦʪʢʘ ʦʧʳʪʥʦʛʦ ʫʯʘʩʪʢʘ ʩ ʦʨʫʜʠʝʤ ʏʂʋ-4,0 ʥʘ 

ʛʣʫʙʠʥʫ 12-14 ʩʤ, ʩ ʦʜʥʦʚʨʝʤʝʥʥʳʤ ʙʦʨʦʥʦʚʘʥʠʝʤ ʠ ʚʪʦʨʘʷ ʧʨʝʜʧʦʩʝʚʥʘʷ ʦʙʨʘʙʦʪʢʘ 

ʧʨʦʚʦʜʠʣʠʩʴ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʝʨʝʜ ʧʦʩʝʚʦʤ ʢʦʤʧʣʝʢʩʥʳʤ ʘʛʨʝʛʘʪʦʤ ʈɺʂ-3,0 ʚ ʪʨʝʪʴʝʡ 

ʜʝʢʘʜʝ ʘʧʨʝʣʷ (22.04.2021 ʛ. ʠ 24.04.2022 ʛ.) ʤʝʩʷʮʘ. 

ʉʣʝʜʦʤ ʚ ʚʳʰʝ ʫʢʘʟʘʥʥʳʝ ʩʨʦʢʠ ʧʨʦʚʦʜʠʣʩʷ ʧʦʩʝʚ ʩ ʧʥʝʚʤʘʪʠʯʝʩʢʦʡ ʩʝʷʣʢʦʡ ʉʇʏ 

ï 6 ʥʘ ʛʣʫʙʠʥʫ 6-8 ʩʤ ʩ ʤʝʞʜʫʨʷʜʴʝʤ 70 ʩʤ. ʅʦʨʤʘ ʨʘʩʭʦʜʘ ʩʝʤʷʥ 120 ʢʛ ʠʣʠ 550 ʪʳʩ. 

ʚʩʭʦʞʠʭ ʩʝʤʷʥ ʥʘ ʛʝʢʪʘʨ ʧʦʩʝʚʘ. ʊʱʘʪʝʣʴʥʦ ʚʳʨʦʚʥʝʥʥʳʡ, ʚ ʭʦʨʦʰʦ ʫʚʣʘʞʥʝʥʥʦʡ ʧʦʯʚʝ 

ʥʘʯʘʣʦ ʧʦʣʝʚʳʭ ʚʩʭʦʜʦʚ ʫ ʩʦʠ ʦʪʤʝʯʘʣʠʩʴ ʯʝʨʝʟ 7 ʩʫʪʦʢ ʠ ʨʘʚʥʦʤʝʨʥʳʝ ʧʦʣʥʳʝ ʚʩʭʦʜʳ ʠʭ 

ʦʙʝʩʧʝʯʠʚʘʣʠʩʴ ʯʝʨʝʟ 10 ʩʫʪʦʢ ʧʦʩʣʝ ʧʦʩʝʚʘ. 

ʇʦ ʤʥʦʛʦʣʝʪʥʠʤ ʜʘʥʥʳʤ ʤʝʪʝʦʩʪʘʥʮʠʠ çʐʳʤʢʝʥʪ-ʘʛʨʦè ʛʦʜʦʚʘʷ ʩʫʤʤʘ 

ʚʳʧʘʜʘʶʱʠʭ ʦʩʘʜʢʦʚ ʩʦʩʪʘʚʣʷʝʪ 512 ʤʤ, ʠʟ ʥʠʭ 40% ʚʳʧʘʜʘʶʪ ʚʝʩʥʦʡ. ɺ ʩʚʷʟʠ ʩ ʯʝʤ ʩ 

ʚʳʩʦʢʦʡ ʫʚʣʘʞʥʝʥʥʦʩʪʴʶ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʯʚʳ ʠ ʙʣʘʛʦʧʨʠʷʪʥʳʤ ʪʝʤʧʝʨʘʪʫʨʥʳʤ ʨʝʞʠʤʦʤ 

ʩʦʟʜʘʚʘʣʠʩʴ ʠʜʝʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʧʦʷʚʣʝʥʠʷ ʚʩʭʦʜʦʚ ʩʦʨʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʚ ʘʧʨʝʣʝ ʠ 

ʚ ʥʘʯʘʣʝ ʤʘʝ ʤʝʩʷʮʘ. ʊʘʢ, ʚ ʤʘʝ ʤʝʩʷʮʝ 2022 ʛʦʜʘ ʚʳʧʘʣʦ 67,4 ʤʤ, ʠʟ ʥʠʭ 39,8 ʤʤ ʦʩʘʜʢʦʚ 

ʚʳʧʘʜʘʣʠ ʚ ʥʘʯʘʣʝ ʧʝʨʚʦʡ ʜʝʢʘʜʳ ʤʘʷ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʤʘʩʩʦʚʦʤʫ ʧʦʷʚʣʝʥʠʶ ʚʩʭʦʜʦʚ 

ʩʦʨʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʠ ʠʭ ʠʥʪʝʥʩʠʚʥʦʤʫ ʨʦʩʪʫ ʠ ʨʘʟʚʠʪʠʷ (ʨʠʩʫʥʦʢ 1). ʅʘ ʧʦʩʝʚʘʭ ʩʦʠ ʚ 

ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ ʝʝ ʨʘʟʚʠʪʠʷ ʜʚʘʞʜʳ ʧʨʦʚʦʜʠʣʠʩʴ ʤʝʞʜʫʨʷʜʥʘʷ ʦʙʨʘʙʦʪʢʘ ʩ 

ʧʣʦʩʢʦʨʝʞʫʱʠʤʠ ʠ ʩʪʨʝʣʴʯʘʪʘʤʠ ʣʘʧʘʤʠ ʚ ʢʦʤʧʣʝʢʩʝ, ʪʝʤ ʥʝ ʤʝʥʝʝ ʚ ʨʷʜʢʝ ʢʦʣʠʯʝʩʪʚʦ ʥʝ 

ʧʦʜʨʝʟʘʥʥʳʝ ʩʦʨʥʳʝ ʨʘʩʪʝʥʠʷ ʦʩʪʘʚʘʣʠʩʴ ʞʠʚʳʤʠ ʠ ʢʦʥʢʫʨʠʨʦʚʘʣʠ ʩ ʤʦʣʦʜʳʤʠ ʚʩʭʦʜʘʤʠ 

ʩʦʠ.  
 

 
 

ʈʠʩʫʥʦʢ 1 ï ʉʨʝʜʥʝʤʝʩʷʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʚ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ ʩʦʠ ʧʦ ʜʘʥʥʳʤ 

ʤʝʪʝʦʩʪʘʥʮʠʠ çʐʳʤʢʝʥʪ-ʘʛʨʦè  

 

ʇʨʠ ʧʝʨʚʦʤ ʫʯʝʪʝ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʢʦʣʠʯʝʩʪʚʦ ʩʦʨʥʷʢʦʚ ʢʦʣʝʙʘʣʦʩʴ ʦʪ 51,6 ʜʦ 54,1 

ʰʪ/ʤ2 ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʫʯʝʪʦʤ ʠʭ ʢʦʣʠʯʝʩʪʚʦ ʚʦʟʨʘʩʪʘʣʦ ʜʦ 54,2 ʜʦ 56,9 ʰʪ/ʤ2.  

ʉʳʨʘʷ ʤʘʩʩʘ ʩʦʨʥʷʢʦʚ ʧʨʠ ʧʝʨʚʦʤ ʫʯʝʪʝ ʩ ʦʜʥʦʛʦ ʤʝʪʨʘ ʢʚʘʜʨʘʪʘ ʩʦʩʪʘʚʠʣʘ 368,5 

ʛʨʘʤʤʘ, ʘ ʧʨʠ ʫʯʝʪʝ ʯʝʨʝʟ 3 ʜʥʷ ʠ 7 ʩʫʪʦʢ ʠʭ ʤʘʩʩʘ ʫʚʝʣʠʯʠʣʘʩʴ ʥʘ 505,5 ʠ 565,6 ʛʨʘʤʤʦʚ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʇʨʠ ʙʣʘʛʦʧʨʠʷʪʥʦ ʩʣʦʞʠʚʰʠʭʩʷ ʫʩʣʦʚʠʷʭ ʧʦʛʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʦʛʦ ʬʘʢʪʦʨʘ 
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ʘʧʨʝʣʤɹʘʡ ʠʶʥʴʠʶʣʴʘʚʛʫʩʪʩʝʥʪʷʙʨʴʦʢʪʷʙʨʴ

2021 ʛ.36,7 33,6 2,1 1,2 0 0 45,8

2022 ʛ.12,9 67,4 10,3 0,6 4,5 0 64,7

2021 ʛ.

2022 ʛ.
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ʩʦʨʥʷʢʠ ʨʦʩʣʠ ʨʘʚʥʦʤʝʨʥʦ ʠ ʩʦʟʜʘʚʘʣʠ ʢʦʥʢʫʨʝʥʮʠʶ ʩ ʧʦʜʘʚʣʝʥʠʝʤ ʤʦʣʦʜʳʭ ʚʩʭʦʜʦʚ 

ʩʦʠ. ɼʣʷ ʙʦʨʴʙʳ ʩ ʩʦʨʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ, ʧʦʜʘʚʣʷʶʱʠʤ ʙʦʣʴʰʠʥʩʪʚʦʤ ʧʨʝʦʙʣʘʜʘʣʠ 

ʦʜʥʦʣʝʪʥʠʝ ʠ ʤʥʦʛʦʣʝʪʥʠʝ ʟʣʘʢʦʚʳʝ (ʛʫʤʘʡ, ʩʚʠʥʦʨʦʡ, ʧʳʨʝʡ ʧʦʣʟʫʯʠʡ) ʩʦʨʥʷʢʠ. 

ʋʯʠʪʳʚʘʷ ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ ʩʦʨʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʜʣʷ ʙʦʨʴʙʳ ʩ ʥʠʤʠ ʧʦʜʦʙʨʘʣʠ 

ʩʠʩʪʝʤʥʳʝ ʛʝʨʙʠʮʠʜʳ ʠ ʥʘʯʘʣʠ ʦʙʨʘʙʦʪʢʫ ʧʦʩʝʚʦʚ ʚ ʬʘʟʝ 3-5 ʣʠʩʪʴʝʚ ʩʦʠ ʩ ʨʘʩʭʦʜʦʤ 

ʨʘʙʦʯʝʡ ʞʠʜʢʦʩʪʠ 200 ï 250 ʣ/ʛʘ. 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʧʦʩʝʚʦʚ ʛʝʨʙʠʮʠʜʦʤ ɹʘʟʘʛʨʘʥ, 

ɺʈ ʚ ʥʦʨʤʝ 1,5 ʣ/ʛʘ ʩ ʧʨʠʣʠʧʘʪʝʣʝʤ ʇɸɺ ʊʨʝʥʜ 90 ʚ ʜʦʟʝ 200 ʤʣ ʩ ʨʘʩʭʦʜʦʤ ʨʘʙʦʯʝʡ 

ʞʠʜʢʦʩʪʠ 200 ʣ/ʛʘ ʛʠʙʝʣʴ ʜʚʫʜʦʣʴʥʳʭ ʩʦʨʥʷʢʦʚ ʩʦʩʪʘʚʠʣʘ 79,8-81,0%, ʩʥʠʞʝʥʠʝ ʠʭ ʤʘʩʩʳ 

ʢʦʣʝʙʘʣʦʩʴ ʚ ʧʨʝʜʝʣʘʭ 84,1-86,8%. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʠʩʧʳʪʫʝʤʳʡ ʛʝʨʙʠʮʠʜ ʧʨʦʪʠʚ 

ʟʣʘʢʦʚʳʭ ʩʦʨʥʷʢʦʚ ʥʝ ʜʝʡʩʪʚʦʚʘʣ, ʚ ʦʩʥʦʚʥʦʤ ʫʥʠʯʪʦʞʘʣ ʦʜʥʦʣʝʪʥʠʝ ʜʚʫʜʦʣʴʥʳʝ ʩʦʨʥʷʢʠ 

(ʪʘʙʣʠʮʘ 1).         

ʇʨʠ ʧʨʠʤʝʥʝʥʠʠ ʛʝʨʙʠʮʠʜʘ ʇʠʚʦʪ, ɺʂ ʚ ʥʦʨʤʝ 1,0 ʣ/ʛʘ ʩ ʧʨʠʣʠʧʘʪʝʣʝʤ ʇɸɺ ʊʨʝʥʜ 

90 ʚ ʜʦʟʝ 200 ʤʣ ʛʠʙʝʣʴ ʜʚʫʜʦʣʴʥʳʭ ʩʦʨʥʷʢʦʚ ʩʦʩʪʘʚʠʣʘ 81,4 ï 82,6%. ʆʢʘʟʘʣʠʩʴ ʜʦʚʦʣʴʥʦ 

ʵʬʬʝʢʪʠʚʥʳʤ ʧʨʦʪʠʚ ʟʣʘʢʦʚʳʭ ʩʦʨʥʷʢʦʚ (ʛʫʤʘʡ) ï 78,4%, ʪʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, 

ʯʪʦ ʫʢʘʟʘʥʥʳʡ ʛʝʨʙʠʮʠʜ ʦʯʝʥʴ ʵʬʬʝʢʪʠʚʝʥ ʧʨʦʪʠʚ ʧʦʚʠʣʠʢʠ (Cuscuta campestris Yunck), 

ʥʘ ʧʦʩʝʚʘʭ ʩʦʠ. 

ʉ ʮʝʣʴʶ ʚʳʷʚʣʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʝʡʩʪʚʠʝ ʧʨʦʪʠʚ ʜʚʫʜʦʣʴʥʳʭ ʠ ʟʣʘʢʦʚʳʭ 

ʩʦʨʥʷʢʦʚ ʥʘʤʠ ʠʩʧʳʪʳʚʘʣʠʩʴ ʛʝʨʙʠʮʠʜʳ ɹʘʟʘʛʨʘʥ, ɺʈ ʚ ʥʦʨʤʝ 1,5 ʣ/ʛʘ ʠ ɿʝʣʣʝʢ ʉʫʧʝʨ, ʂʕ 

ʚ ʥʦʨʤʝ 0,8 ʣ/ʛʘ ʩ ʧʨʠʣʠʧʘʪʝʣʝʤ ʇɸɺ ʊʨʝʥʜ 90 ʚ ʜʦʟʝ 200 ʤʣ ʚ ʙʘʢʦʚʦʡ ʩʤʝʩʠ ʩ ʨʘʩʭʦʜʦʤ 

ʨʘʙʦʯʝʡ ʞʠʜʢʦʩʪʠ 200 ʣ/ʛʘ. ɺʳʷʚʣʝʥʦ, ʯʪʦ ʧʨʠ ʙʘʢʦʚʦʡ ʩʤʝʩʠ ʥʘʟʚʘʥʥʳʭ ʛʝʨʙʠʮʠʜʦʚ 

ʛʠʙʝʣʴ ʦʜʥʦʣʝʪʥʠʭ ʠ ʤʥʦʛʦʣʝʪʥʠʭ ʜʚʫʜʦʣʴʥʳʭ ʩʦʨʥʷʢʦʚ ʩʦʩʪʘʚʠʣʘ 82,2-83,3% ʩʦ 

ʩʥʠʞʝʥʠʝʤ ʤʘʩʩʳ ʩʦʨʥʷʢʦʚ ʜʦ 85,7-87,1%. ʊʘʢʞʝ ʦʢʘʟʘʣʠ ʵʬʬʝʢʪʠʚʥʦʝ ʜʝʡʩʪʚʠʝ ʧʨʦʪʠʚ 

ʤʥʦʛʦʣʝʪʥʠʭ ʟʣʘʢʦʚʳʭ ʩʦʨʥʷʢʦʚ (ʛʫʤʘʡ), ʠʭ ʛʠʙʝʣʴ ʜʦʩʪʠʛʣʘ 79,1-81,4%. 
 

ʊʘʙʣʠʮʘ 1 ï ɹʠʦʣʦʛʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʛʝʨʙʠʮʠʜʦʚ ʥʘ ʩʥʠʞʝʥʠʝ 

ʢʦʣʠʯʝʩʪʚʘ ʩʦʨʥʷʢʦʚ ʠ ʠʭ ʤʘʩʩʳ ʥʘ ʧʦʩʝʚʘʭ ʩʦʠ ʩʦʨʪʘ ʃʘʩʪʦʯʢʘ (ʚ ʩʨʝʜʥʝʝ ʟʘ 2021-2022 ʛʛ.) 

 

ɺʘʨʠʘʥʪ ʦʧʳʪʘ ʋʯʝʪʳ ʇʦʢʘʟʘʪʝʣʠ 

ʢʦʣʠʯʝʩʪʚʦ 

ʩʦʨʥʷʢʦʚ, 

ʰʪ./ʤ2 

ʛʠʙʝʣʴ, % 

ʢ 

ʢʦʥʪʨʦʣʶ 

ʤʘʩʩʘ 

ʩʦʨʥʷʢʦʚ 

(ʩʳʨʘʷ), ʛ/ʤ2 

ʩʥʠʞʝʥʠʝ 

ʤʘʩʩʳ, % ʢ 

ʢʦʥʪʨʦʣʶ 

ʂʦʥʪʨʦʣʴ (ʙʝʟ ʦʙʨʘʙʦʪʢʠ) 1-ʡ ʫʯʝʪ 51,6 - - - 

2-ʡ ʫʯʝʪ 54,2 - 505,5 - 

3-ʡ ʫʯʝʪ 56,9 - 565,6 - 

ɹʘʟʘʛʨʘʥ, ɺʈ ï 1,5 ʣ/ʛʘ + ʇɸɺ 

ʊʨʝʥʜ 90 ï 200 ʤʣ/200 ʣ ʚʦʜʳ 

1-ʡ ʫʯʝʪ 54,1  -  

2-ʡ ʫʯʝʪ 10,9 79,8 70,2 84,1 

3-ʡ ʫʯʝʪ 10,3 81,0 74,5 86,8 

ʇʠʚʦʪ, ɺʂ ï 1,0 ʣ/ʛʘ + ʇɸɺ 

ʊʨʝʥʜ 90 ï 200 ʤʣ/200 ʣ ʚʦʜʳ 

1-ʡ ʫʯʝʪ 51,8   - - 

2-ʡ ʫʯʝʪ 9,6 81,4 69,1 86,3 

3-ʡ ʫʯʝʪ 9,0 82,6 70,0   87,6 

ɹʘʟʘʛʨʘʥ, ɺʈ ï 1,5 ʣ/ʛʘ + 

ɿʝʣʣʝʢ ʉʫʧʝʨ, ʂʕ ï 0,8 ʣ/ʛʘ + 

ʇɸɺ ʊʨʝʥʜ 90 ï 200 ʤʣ/200 ʣ 

ʚʦʜʳ 

1-ʡ ʫʯʝʪ 53,4 - - - 

2-ʡ ʫʯʝʪ 9,5 82,2 72,5 85,7 

3-ʡ ʫʯʝʪ 8,9 83,3  73,0  87,1 

ɹʘʟʘʛʨʘʥ, ɺʈ ï 1,5 ʣ/ʛʘ + 

ʇʠʚʦʪ, ɺʂ ï 0,8 ʣ/ʛʘ + ʇɸɺ 

ʊʨʝʥʜ 90 ï 200 ʤʣ/200 ʣ ʚʦʜʳ 

1-ʡ ʫʯʝʪ 52,7 - - - 

2-ʡ ʫʯʝʪ 8,3 84,2 65,3 87,1 

3-ʡ ʫʯʝʪ 7,6 85,6 61,2   89,2 

 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʜʚʫʭʣʝʪʥʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʠʟ ʚʩʝʭ 

ʛʝʨʙʠʮʠʜʦʚ ʦʢʘʟʘʣʦʩʴ ʧʨʠʤʝʥʝʥʠʝ ʚ ʙʘʢʦʚʦʡ ʩʤʝʩʠ ʛʝʨʙʠʮʠʜʦʚ ɹʘʟʘʛʨʘʥ, ɺʈ ʚ ʥʦʨʤʝ 1,5-

ʣ/ʛʘ ʠ ʇʠʚʦʪ, ɺʂ ʚ ʥʦʨʤʝ 0,8 ʣ/ʛʘ ʩ ʧʨʠʣʠʧʘʪʝʣʝʤ ʊʨʝʥʜ 90 ʚ ʜʦʟʝ 200 ʤʣ ʩ ʨʘʩʭʦʜʦʤ 

ʨʘʙʦʯʝʡ ʞʠʜʢʦʩʪʠ 200 ʣ/ʛʘ. ʇʨʠ ʫʢʘʟʘʥʥʦʤ ʩʦʯʝʪʘʥʠʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʭ ʙʘʢʦʚʦʡ ʩʤʝʩʠ 

ʧʨʦʪʠʚ ʦʜʥʦʣʝʪʥʠʭ ʠ ʤʥʦʛʦʣʝʪʥʠʭ ʜʚʫʜʦʣʴʥʳʭ ʩʦʨʥʷʢʦʚ ʚʦʟʨʦʩʣʘ ʥʘ 84,2-85,6% ʩʦ 
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ʩʥʠʞʝʥʠʝʤ ʠʭ ʤʘʩʩʳ ʜʦ 87,1-89,2%, ʪʘʢʞʝ ʦʢʘʟʘʣʘʩʴ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʡ ʧʨʦʪʠʚ ʛʫʤʘʷ 

ʠ ʠʭ ʛʠʙʝʣʴ ʩʦʩʪʘʚʠʣʘ 82,9-85,3% (ʪʘʙʣʠʮʘ 2).  

ʇʨʠ ʠʟʫʯʝʥʠʠ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʟʘʩʦʨʝʥʥʦʩʪʠ ʥʘ ʧʦʩʝʚʘʭ ʩʦʠ ʚʩʪʨʝʯʘʣʠʩʴ ʙʦʣʝʝ 34 

ʚʠʜʦʚ ʩʦʨʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʠʟ ʥʠʭ ʧʨʝʦʙʣʘʜʘʶʱʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʩʦʨʥʷʢʦʚ ʷʚʣʷʣʠʩʴ 

ʛʫʤʘʡ (Sorghum halepense), ʤʘʨʴ ʙʝʣʘʷ (Chenop·dium §lbum), ʱʠʨʠʮʘ ʟʘʧʨʦʢʠʥʫʪʘʷ 

(Amaranthus retroflexus), ʪʦʨʠʮʘ ʧʦʣʝʚʘʷ (Sp®rgula arv®nsis), ʜʫʨʥʠʰʥʠʢ ʦʙʳʢʥʦʚʝʥʥʳʡ 

(X§nthium strum§rium), ʚʴʶʥʦʢ ʧʦʣʝʚʦʡ (Convolvulus arvensis) ʠ ʪ.ʧ. ʇʦʵʪʦʤʫ ʧʨʦʚʝʣʠ 

ʦʪʜʝʣʴʥʳʡ ʫʯʝʪ ʚʣʠʷʥʠʷ ʠʟʫʯʘʝʤʳʭ ʛʝʨʙʠʮʠʜʦʚ ʥʘ ʩʥʠʞʝʥʠʝ ʠʭ ʢʦʣʠʯʝʩʪʚʘ ʠ ʤʘʩʩʳ 

ʩʦʨʥʷʢʦʚ ʚʳʰʝ ʠʩʧʦʣʴʟʦʚʘʥʥʳʤʠ ʛʝʨʙʠʮʠʜʘʤʠ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʙʘʢʦʚʦʡ ʩʤʝʩʠ ɹʘʟʘʛʨʘʥ, ɺʈ ʚ ʥʦʨʤʝ 1,5ʣ/ʛʘ ʠ 

ʇʠʚʦʪ, ɺʂ ʚ ʥʦʨʤʝ 0,8 ʣ/ʛʘ ʩ ʧʨʠʣʠʧʘʪʝʣʝʤ ʊʨʝʥʜ 90 ʚ ʜʦʟʝ 200 ʤʣ ʩ ʨʘʩʭʦʜʦʤ ʨʘʙʦʯʝʡ 

ʞʠʜʢʦʩʪʠ 200 ʣ/ʛʘ ʛʠʙʝʣʴ ʛʫʤʘʷ ʜʦʩʪʠʛʣʘ 82,9-85,3%, ʤʘʨʴ ʙʝʣʘʷ ʩʦʩʪʘʚʠʣʘ 81,3-83,8%, 

ʱʠʨʠʮʘ ʟʘʧʨʦʢʠʥʫʪʘʷ - 82,4-83,3%, ʪʦʨʠʮʘ ʧʦʣʝʚʘʷ - 82,6-85,5%, ʜʫʨʥʠʰʥʠʢ 

ʦʙʳʢʥʦʚʝʥʥʳʡ - 83,0-83,3% ʠ ʧʨʦʯʠʭ ʩʦʨʥʷʢʦʚ - 81,0-84,8%. 

ɺʳʷʚʣʝʥʦ, ʪʘʢʞʝ ʜʦʚʦʣʴʥʦ ʚʳʩʦʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʚ ʙʘʢʦʚʦʡ ʩʤʝʩʠ 

ɹʘʟʘʛʨʘʥ, ɺʈ ʚ ʥʦʨʤʝ 1,5ʣ/ʛʘ ʠ ɿʝʣʣʝʢ ʉʫʧʝʨ, ʂʕ ʚ ʥʦʨʤʝ 0,8 ʣ/ʛʘ + ʊʨʝʥʜ 90 ʚ ʜʦʟʝ 200 ʤʣ 

ʩ ʨʘʩʭʦʜʦʤ ʨʘʙʦʯʝʡ ʞʠʜʢʦʩʪʠ 200 ʣ/ʛʘ. ʇʨʠ ʫʢʘʟʘʥʥʦʡ ʙʘʢʦʚʦʡ ʩʤʝʩʠ ʛʠʙʝʣʴ ʛʫʤʘʷ 

ʩʦʩʪʘʚʠʣʘ 79,1-81,4%, ʤʘʨʴ ʙʝʣʘʷ - 80,7-82,0%, ʱʠʨʠʮʘ ʟʘʧʨʦʢʠʥʫʪʘʷ - 81,9-82,8%, ʪʦʨʠʮʘ 

ʧʦʣʝʚʘʷ - 80,3-82,7%, ʜʫʨʥʠʰʥʠʢʘ ʦʙʳʢʥʦʚʝʥʥʦʛʦ - 81,4-83,3% ʠ ʛʠʙʝʣʴ ʜʨʫʛʠʭ ʚʠʜʦʚ 

ʩʦʨʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ - 80,5-82,1%. 

ʈʝʟʫʣʴʪʘʪʳ ʜʚʫʭʣʝʪʥʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʥʘʠʙʦʣʴʰʘʷ ʫʨʦʞʘʡʥʦʩʪʴ 

ʩʝʤʷʥ ʩʦʠ 27,8 ʮ/ʛʘ ʬʦʨʤʠʨʦʚʘʣʘʩʴ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʧʦʩʝʚʦʚ ʩʦʠ ʚ ʬʘʟʝ ʪʨʦʡʯʘʪʳʭ ʣʠʩʪʴʝʚ 

ʧʨʦʪʠʚ ʩʦʨʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʚ ʙʘʢʦʚʦʡ ʩʤʝʩʠ ʩʠʩʪʝʤʥʳʭ ʛʝʨʙʠʮʠʜʦʚ ɹʘʟʘʛʨʘʥ, ɺʈ ʚ 

ʥʦʨʤʝ 1,5 ʣ/ʛʘ ʠ ʇʠʚʦʪ, ɺʂ ʚ ʥʦʨʤʝ 0,8 ʣ/ʛʘ + ʊʨʝʥʜ 90 ʚ ʜʦʟʝ 200 ʤʣ ʩ ʨʘʩʭʦʜʦʤ ʨʘʙʦʯʝʡ 

ʞʠʜʢʦʩʪʠ 200 ʣ/ʛʘ. ɺ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ ʜʚʘʞʜʳ ʧʨʦʚʦʜʠʣʘʩʴ ʤʝʞʜʫʨʷʜʥʘʷ ʦʙʨʘʙʦʪʢʘ ʧʦʯʚ 

ʢʫʣʴʪʠʚʘʪʦʨʦʤ ʨʘʩʪʝʥʠʝʧʠʪʘʪʝʣʝʤ ʂʈʅ-5,4 ʠ ʦʙʨʘʙʦʪʢʘ ʩʝʤʷʥ ʩʪʠʤʫʣʷʪʦʨʦʤ ʨʦʩʪʘ 

çɺʳʤʧʝʣè 0,5 ʣ/ʛʘ + ʤʠʢʨʦʫʜʦʙʨʝʥʠʝʤ çʆʨʘʢʫʣè ʩʝʤʝʥʘ 1 ʣ/ʛʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʫʢʘʟʘʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʚ ʧʝʨʠʦʜ ʦʙʨʘʟʦʚʘʥʠʷ ʪʨʦʡʯʘʪʳʭ ʣʠʩʪʴʝʚ ʠ ʚ ʬʘʟʝ ʙʫʪʦʥʠʟʘʮʠʠ 

ʩʪʠʤʫʣʷʪʦʨʦʤ ʨʦʩʪʘ çɺʳʤʧʝʣè 0,5 ʣ/ʛʘ ʠ ʤʠʢʨʦʫʜʦʙʨʝʥʠʝʤ çʆʨʘʢʫʣè ʤʫʣʴʪʠʢʦʤʧʣʝʢʩ ʚ 

ʥʦʨʤʝ 2,0 ʣ/ʛʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.  

ʇʝʨʚʘʷ ʦʙʨʘʙʦʪʢʘ ʫʢʘʟʘʥʥʳʤʠ ʧʨʝʧʘʨʘʪʘʤʠ ʧʨʦʚʦʜʠʣʘʩʴ ʩʦʚʤʝʩʪʥʦ ʩ ʛʝʨʙʠʮʠʜʘʤʠ 

ʚ ʬʘʟʝ ʪʨʦʡʯʘʪʳʭ ʣʠʩʪʴʝʚ, ʧʨʝʚʳʩʠʚ ʢʦʥʪʨʦʣʴʥʳʡ ʚʘʨʠʘʥʪ ʙʝʟ ʦʙʨʘʙʦʪʢʠ ʥʘ 11,7 ʮ/ʛʘ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʘ ʬʦʥʝ ʛʝʨʙʠʮʠʜʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʩʝʚʦʚ ʩʦʠ ʚʩʭʦʜʳ ʩʦʨʥʷʢʦʚ 

ʢʦʥʪʨʦʣʠʨʦʚʘʣʠʩʴ ʚ ʪʝʯʝʥʠʝ 21-25 ʩʫʪʦʢ ʠ ʪʝʤ ʩʘʤʳʤ ʩʦʢʨʘʱʘʣʠ ʨʫʯʥʫʶ ʧʨʦʧʦʣʢʫ ʠ 

ʨʘʩʭʦʜʳ ʥʘ ʚʦʟʜʝʣʳʚʘʥʠʝ ʢʫʣʴʪʫʨʳ (ʪʘʙʣʠʮʘ 3).        

ɼʦʚʦʣʴʥʦ ʚʳʩʦʢʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʩʝʤʷʥ ʩʦʠ 26,9 ʮ/ʛʘ ʬʦʨʤʠʨʦʚʘʣʘʩʴ ʧʨʠ 

ʧʨʠʤʝʥʝʥʠʠ ʛʝʨʙʠʮʠʜʘ ɹʘʟʘʛʨʘʥ, ɺʈ ʚ ʥʦʨʤʝ 1,5ʣ/ʛʘ ʠ ɿʝʣʣʝʢ ʉʫʧʝʨ, ʂʕ ʚ ʥʦʨʤʝ 0,8 ʣ/ʛʘ ʩ 

ʧʨʠʣʠʧʘʪʝʣʝʤ ʊʨʝʥʜ 90 ʚ ʜʦʟʝ 200 ʤʣ ʩ ʨʘʩʭʦʜʦʤ ʨʘʙʦʯʝʡ ʞʠʜʢʦʩʪʠ 200 ʣ/ʛʘ ʚ ʦʜʥʠ ʠ ʪʝʞʝ 

ʩʨʦʢʠ, ʧʨʠ ʵʪʦʤ ʧʦʚʳʰʝʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ ʩʝʤʷʥ ʩʦʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʝʦʙʨʘʙʦʪʘʥʥʳʤ 

ʚʘʨʠʘʥʪʦʤ ʚʦʟʨʦʩʣʘ ʥʘ 10,8 ʮ/ʛʘ. 

ʉʫʱʝʩʪʚʝʥʥʦʝ ʧʦʚʳʰʝʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ ʩʦʠ 25,7 ʮ/ʛʘ ʧʦʣʫʯʝʥʦ ʧʨʠ ʦʙʨʘʙʦʪʢʝ 

ʧʦʩʝʚʦʚ ʩʦʠ ʚ ʬʘʟʝ ʪʨʦʡʯʘʪʳʭ ʣʠʩʪʴʝʚ ʛʝʨʙʠʮʠʜʦʤ ʇʠʚʦʪ, ɺʂ ʚ ʥʦʨʤʝ 1,0 ʣ/ʛʘ ʩ 

ʧʨʠʣʠʧʘʪʝʣʝʤ ʊʨʝʥʜ 90 ʚ ʜʦʟʝ 200 ʤʣ ʩ ʨʘʩʭʦʜʦʤ ʨʘʙʦʯʝʡ ʞʠʜʢʦʩʪʠ 200 ʣ/ʛʘ. ʇʨʠ 

ʥʝʦʙʨʘʙʦʪʘʥʥʳʭ ʚʘʨʠʘʥʪʘʭ ʫʨʦʞʘʡʥʦʩʪʴ ʩʦʠ ʩʦʩʪʘʚʠʣʘ 16,1 ʮ/ʛʘ, ʪʦ ʝʩʪʴ ʩʥʠʞʝʥʠʝ 

ʫʨʦʞʘʡʥʦʩʪʠ ʩʝʤʷʥ ʩʦʠ ʙʳʣʘ ʥʘ 9,6 ʮ/ʛʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʛʝʨʙʠʮʠʜʘ ʇʠʚʦʪ, 

ɺʂ ʚ ʥʦʨʤʝ 1,0 ʣ/ʛʘ, ʯʪʦ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʦʧʳʪʘ. 

ɹʣʘʛʦʧʨʠʷʪʥʳʡ ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʨʝʞʠʤ ʚʦʟʜʫʭʘ (III  ï ʜʝʢʘʜʘ ʤʘʷ ʪʝʤʧʝʨʘʪʫʨʘ 

ʚʦʟʜʫʭʘ ʨʘʚʥʷʣʘʩʴ 19,00ʉ, ʯʪʦ ʥʘ 1,30ʉ ʥʠʞʝ ʦʪ ʥʦʨʤʳ) ʩ ʜʦʩʪʘʪʦʯʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ 

ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ 20,2 ʤʤ ʚ ʚʠʜʝ ʦʙʣʦʞʥʳʭ ʜʦʞʜʝʡ ʩ ʨʘʚʥʦʤʝʨʥʳʤ ʫʚʣʘʞʥʝʥʠʝʤ 

ʧʘʭʦʪʥʦʛʦ ʛʦʨʠʟʦʥʪʘ ʧʦʯʚ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʠʥʪʝʥʩʠʚʥʦʤʫ ʧʦʷʚʣʝʥʠʶ ʦʯʝʨʝʜʥʳʭ 

ʣʠʩʪʴʝʚ ʠ ʨʘʚʥʦʤʝʨʥʦʤʫ ʨʦʩʪʫ ʠ ʨʘʟʚʠʪʠʝ ʩʦʠ, ʠ ʪʝʤ ʩʘʤʳʤ ʫʚʣʘʞʥʠʚ ʧʘʭʦʪʥʳʡ ʛʦʨʠʟʦʥʪ 

ʧʦʯʚʳ, ʛʜʝ ʨʘʩʧʦʣʦʞʝʥʘ ʦʩʥʦʚʥʘʷ ʤʘʩʩʘ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ ʩʦʠ.



 

ʊʘʙʣʠʮʘ 2 ï ɼʝʡʩʪʚʠʝ ʛʝʨʙʠʮʠʜʦʚ ʥʘ ʥʝʢʦʪʦʨʳʝ ʚʠʜʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʩʦʨʥʷʢʦʚ ʥʘ ʧʦʩʝʚʘʭ ʩʦʠ ʩʦʨʪʘ çʃʘʩʪʦʯʢʘè (ʚ ʩʨʝʜʥʝʝ ʟʘ 2021-

2022 ʛʛ.) 

 

ɺʘʨʠʘʥʪʳ ʦʧʳʪʘ ʋʯʝʪʳ 

ɺʠʜʳ ʩʦʨʥʷʢʦʚ 

ʩʦʨʛʦ ʘʣʝʧʧʩʢʦʝ 

(ʛʫʤʘʡ) 
ʤʘʨʴ ʙʝʣʘʷ 

ʰʠʨʠʮʘ 

ʟʘʧʨʦʢʠʥʫʪʘʷ 

ʪʦʨʠʮʘ 

ʧʦʣʝʚʘʷ 

ʜʫʨʥʠʰʥʠʢ 

ʦʙʳʢʥʦʚʝʥʥʳʡ 

ʧʨʦʯʠʝ 

ʩʦʨʥʷʢʠ 

ʰʪ/ʤ2 
ʛʠʙʝʣʴ, 

% 
ʰʪ/ʤ2 

ʛʠʙʝʣʴ, 

% 
ʰʪ/ʤ2 

ʛʠʙʝʣʴ, 

% 
ʰʪ/ʤ2 

ʛʠʙʝʣʴ, 

% 
ʰʪ/ʤ2 

ʛʠʙʝʣʴ, 

% 
ʰʪ/ʤ2 

ʛʠʙʝʣʴ, 

% 

ʂʦʥʪʨʦʣʴ (ʙʝʟ ʦʙʨʘʙʦʪʢʠ) 

1-ʡ ʫʯʝʪ 4,3 - 6,7 - 8,0 - 4,0 - 3,7 - 5,0 - 

2-ʡ ʫʯʝʪ 5,0 - 7,3 - 10,0 - 4,0 - 3,7 - 6,0 - 

3-ʡ ʫʯʝʪ 5,0 - 7,7 - 11,0 - 4,0 - 3,7 - 6,0 - 

ɹʘʟʘʛʨʘʥ, ɺʈ ï 1,5 ʣ/ʛʘ + ʇɸɺ 

ʊʨʝʥʜ 90 ï 200 ʤʣ/200 ʣ. ʚʦʜʳ 

1-ʡ ʫʯʝʪ - - 7,8 - 7,7 - 4,2 - 4 - 5,4 - 

2-ʡ ʫʯʝʪ - - 1,8 79,2 1,8 79,9 0,8 77,9 1,1 78,0 1,2 79,4 

3-ʡ ʫʯʝʪ - - 1,6 81,5 1,5 83,2 0,7 80,7 1,0 80,0 1,1 81,1 

ʇʠʚʦʪ, ɺʂ ï 1,0 ʣ/ʛʘ + ʇɸɺ 

ʊʨʝʥʜ 90 ï 200 ʤʣ/200 ʣ. ʚʦʜʳ 

1-ʡ ʫʯʝʪ 4,3 - 8,3 - 9 - 3,5 - 4 - 4,7 - 

2-ʡ ʫʯʝʪ 1,0 78,4 1,8 80,5 2,0 80,9 0,7 76,8 1,0 80,0 1,0 80,2 

3-ʡ ʫʯʝʪ 1,0 78,4 1,7 81,6 2,0 80,9 0,6 80,1 1,0 81,0 1,0 80,2 

ɹʘʟʘʛʨʘʥ, ɺʈ ï 1,5 ʣ/ʛʘ + ɿʝʣʣʝʢ 

ʉʫʧʝʨ, ʂʕ ï 0,8 ʣ/ʛʘ + ʇɸɺ 

ʊʨʝʥʜ 90 ï 200 ʤʣ/200 ʣ. ʚʦʜʳ 

1-ʡ ʫʯʝʪ 4 - 7 - 10 - 4,7 - 4,3 - 5,7 - 

2-ʡ ʫʯʝʪ 0,9 79,1 1,5 80,7 2,1 81,9 0,8 80,3 1,0 81,4 1,2 80,5 

3-ʡ ʫʯʝʪ 0,8 81,4 1,4 82,0 2,0 82,8 0,7 82,7 0,9 83,3 1,1 82,1 

ɹʘʟʘʛʨʘʥ, ɺʈ ï 1,5 ʣ/ʛʘ + ʇʠʚʦʪ, 

ɺʂ ï 0,8 ʣ/ʛʘ + ʇɸɺ ʊʨʝʥʜ 90 ï 

200 ʤʣ/200 ʣ. ʚʦʜʳ 

1-ʡ ʫʯʝʪ 3,8 - 7,2 - 9,8 - 4 - 4,7 - 4,9 - 

2-ʡ ʫʯʝʪ 0,7 82,9 1,5 81,3 2,0 82,4 0,6 82,6 1,0 83,0 1,0 81,0 

3-ʡ ʫʯʝʪ 0,6 85,3 1,3 83,8 1,9 83,3 0,5 85,5 1,0 83,0 0,8 84,8 
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ʊʘʙʣʠʮʘ 3 ï ʋʨʦʞʘʡʥʦʩʪʴ ʥʘ ʧʦʩʝʚʘʭ ʩʦʠ ʩʦʨʪʘ çʃʘʩʪʦʯʢʘè ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʧʨʠʤʝʥʝʥʠʷ ʛʝʨʙʠʮʠʜʦʚ (ʩʨʝʜʥʝʝ ʟʘ 2021-2022 ʛʛ.) 

 

ɺʘʨʠʘʥʪ ʦʧʳʪʘ ʋʨʦʞʘʡʥʦʩʪʴ ʧʦ ʧʦʚʪʦʨʥʦʩʪʷʤ,  

ʮ/ʛʘ 

ʋʨʦʞʘʡ, 

ʮ/ʛʘ 

ʆʪʢʣʦ-

ʥʝʥʠʝ, 

ʮ/ʛʘ, +/- I II  III  IV  

ʂʦʥʪʨʦʣʴ 

(ʙʝʟ ʦʙʨʘʙʦʪʢʠ) 

15,6 16,1 16,2 16,5 16,1 - 

3-ʭ ʢʨʘʪʥʘʷ ʨʫʯʥʘʷ ʧʨʦʧʦʣʢʘ 20,5 21,9 23,2 23,6 22,3 +6,2 

ɹʘʟʘʛʨʘʥ, ɺʈ ï 1,5 ʣ/ʛʘ + ʇɸɺ 

ʊʨʝʥʜ 90 ï 200 ʤʣ/200 ʣ. ʚʦʜʳ 

25,2 24,1 25,5 24,8 24,9 +8,8 

ʇʠʚʦʪ, ɺʂ ï 1,0 ʣ/ʛʘ + ʇɸɺ 

ʊʨʝʥʜ 90 ï 200 ʤʣ/200 ʣ. ʚʦʜʳ 

26,0 26,1 25,1 25,6 25,7 +9,6 

ɹʘʟʘʛʨʘʥ, ɺʈ ï 1,5 ʣ/ʛʘ + 

ɿʝʣʣʝʢ ʉʫʧʝʨ, ʂʕ ï 0,8 ʣ/ʛʘ + 

ʇɸɺ ʊʨʝʥʜ 90 ï 200 ʤʣ/200 ʣ. 

ʚʦʜʳ 

27,2 27,5 26,4 26,5 26,9 +10,8 

ɹʘʟʘʛʨʘʥ, ɺʈ ï 1,5 ʣ/ʛʘ + 

ʇʠʚʦʪ, ɺʂ ï 0,8 ʣ/ʛʘ + ʇɸɺ 

ʊʨʝʥʜ 90 ï 200 ʤʣ/200 ʣ. ʚʦʜʳ 

28,2 27,0 27,5 28,5 27,8 +11,7 

 

ʊʝʤ ʥʝ ʤʝʥʝʝ ʢ ʵʪʦʤʫ ʧʝʨʠʦʜʫ ʧʦʪʨʝʙʥʦʩʪʴ ʢ ʚʣʘʛʝ ʫʚʝʣʠʯʠʣʘʩʴ, ʧʦʵʪʦʤʫ ʜʣʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʪʨʝʙʥʦʩʪʠ ʩʦʠ ʢ ʚʦʜʝ, ʧʦʪʨʝʙʦʚʘʣʦʩʴ ʚ ʢʦʥʮʝ ʤʘʷ ʤʝʩʷʮʘ (31.05.2022ʛ.) 

ʧʨʦʚʝʩʪʠ ʧʝʨʚʳʡ ʙʦʨʦʟʜʢʦʚʳʡ ʧʦʣʠʚ ʩ ʥʦʨʤʦʡ 680 ʤ3/ʛʘ. ɿʘʪʝʤ ʯʝʨʝʟ ʜʚʦʝ ʩʫʪʦʢ 

ʧʨʦʚʦʜʠʣʘʩʴ ʪʨʝʪʴʷ ʤʝʞʜʫʨʷʜʥʘʷ ʦʙʨʘʙʦʪʢʘ ʧʦʩʝʚʦʚ ʢʫʣʴʪʠʚʘʪʦʨʦʤ ʨʘʩʪʝʥʠʝ ʧʠʪʘʪʝʣʝʤ ʩ 

ʨʳʭʣʝʥʠʝʤ ʙʦʨʦʟʜ ʠ ʫʥʠʯʪʦʞʝʥʠʝʤ ʧʦʷʚʠʚʰʠʭʩʷ ʚʩʭʦʜʦʚ ʩʦʨʥʷʢʦʚ ʚ ʨʘʥʥʠʝ ʬʘʟʳ ʠʭ 

ʨʘʟʚʠʪʠʷ.  

ɼʣʷ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʧʦʪʨʝʙʥʦʩʪʠ ʩʦʠ ʢ ʚʦʜʝ ʠ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʧʨʝʜʧʦʣʠʚʥʦʡ  

ʚʣʘʞʥʦʩʪʠ ʧʦʯʚʳ ʥʘ ʫʨʦʚʥʝ 70% ʦʪ ʅɺ ʚ ʪʝʯʝʥʠʝ ʚʝʛʝʪʘʮʠʠ ʧʦʪʨʝʙʦʚʘʣʦʩʴ ʧʨʦʚʝʩʪʠ 

ʰʝʩʪʴ ʧʦʣʠʚʦʚ, ʧʝʨʚʳʡ ʧʦʣʠʚ ʚ ʬʘʟʝ 3-5 ʣʠʩʪʴʝʚ ʧʦʣʠʚʥʦʡ ʥʦʨʤʦʡ 680 ʤ3/ʛʘ, ʚʪʦʨʦʡ ʚ 

ʧʝʨʠʦʜ ʩʪʝʙʣʝʚʘʥʠʷ, ʪʨʝʪʴʝʡ ʚ ʬʘʟʝ ʚʝʪʚʣʝʥʠʷ, ʯʝʪʚʝʨʪʳʡ ʚ ʧʝʨʠʦʜ ʮʚʝʪʝʥʠʷ, ʧʷʪʳʡ ʚ ʬʘʟʝ 

ʤʘʩʩʦʚʦʛʦ ʙʦʙʦʦʙʨʘʟʦʚʘʥʠʷ ʠ ʰʝʩʪʦʡ ʚ ʧʝʨʠʦʜ ʩʧʝʣʦʩʪʠ ʙʦʙʦʚ ʩʦʠ ʚ ʢʦʥʮʝ ʘʚʛʫʩʪʘ ʤʝʩʷʮʘ 

ʩ ʧʦʣʠʚʥʳʤʠ ʥʦʨʤʘʤʠ ʧʦ 720-770 ʤ3/ʛʘ, ʚ ʮʝʣʦʤ ʟʘ ʚʝʛʝʪʘʮʠʶ ʦʨʦʩʠʪʝʣʴʥʘʷ ʥʦʨʤʘ 

ʩʦʩʪʘʚʠʣʘ 4200-4530 ʤ3/ʛʘ. 

ɺʳʩʦʢʠʡ ʪʝʨʤʠʯʝʩʢʠʡ ʨʝʞʠʤ ʚʦʟʜʫʭʘ ʟʘ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ ʫʩʢʦʨʠʣ ʧʨʦʮʝʩʩ 

ʨʘʟʚʠʪʠʷ ʩʦʠ. ɺ ʠʶʥʝ ʤʝʩʷʮʝ ʩʨʝʜʥʝʤʝʩʷʯʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʩʦʩʪʘʚʠʣʘ 26,00ʉ, ʚ 

ʠʶʣʝ ʤʝʩʷʮʝ 28,7 0ʉ ʠ ʚ ʘʚʛʫʩʪʝ 25,40ʉ, ʵʪʠ ʧʦʢʘʟʘʪʝʣʠ ʟʘ ʫʢʘʟʘʥʥʳʡ ʧʝʨʠʦʜ ʙʳʣʠ ʥʘ 1,9 - 

2,40ʉ ʚʳʰʝ ʦʪ ʤʥʦʛʦʣʝʪʥʝʡ ʥʦʨʤʳ (ʨʠʩʫʥʦʢ 2). ʇʦʵʪʦʤʫ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʦʧʪʠʤʘʣʴʥʦʛʦ 

ʫʨʦʚʥʷ ʨʝʞʠʤʘ ʚʣʘʞʥʦʩʪʠ ʧʦʯʚʳ ʥʘ ʫʨʦʚʥʝ 70% ʦʪ ʅɺ ʤʝʞʧʦʣʠʚʥʦʡ ʧʝʨʠʦʜ ʩʦʢʨʘʱʘʣʠʩʴ, 

ʪʦ ʝʩʪʴ ʦʯʝʨʝʜʥʦʡ ʧʦʣʠʚ ʩʦʠ ʧʨʦʚʦʜʠʣʩʷ ʯʝʨʝʟ 14-16 ʩʫʪʦʢ.  

ʅʘ ʚʘʨʠʘʥʪʝ, ʛʜʝ ʥʝ ʧʨʠʤʝʥʷʣʠʩʴ ʛʝʨʙʠʮʠʜʳ ʪʨʠʞʜʳ ʧʨʦʚʦʜʠʣʠ ʨʫʯʥʫʶ ʧʨʦʧʦʣʢʫ ʩ 

ʪʨʝʭʢʨʘʪʥʦʡ ʤʝʞʜʫʨʷʜʥʦʡ ʦʙʨʘʙʦʪʢʦʡ ʧʦʩʝʚʦʚ ʩʦʠ ʢʫʣʴʪʠʚʘʪʦʨʘʤʠ ʂʈʅ ï 5,4.    

ɺʳʚʦʜʳ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʜʚʫʭʣʝʪʥʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʠʟ ʚʩʝʭ 

ʛʝʨʙʠʮʠʜʦʚ ʦʢʘʟʘʣʦʩʴ ʧʨʠʤʝʥʝʥʠʝ ʚ ʙʘʢʦʚʦʡ ʩʤʝʩʠ ʛʝʨʙʠʮʠʜʦʚ ɹʘʟʘʛʨʘʥ, ɺʈ ʚ ʥʦʨʤʝ 1,5-

ʣ/ʛʘ ʠ ʇʠʚʦʪ, ɺʂ ʚ ʥʦʨʤʝ 0,8 ʣ/ʛʘ ʩ ʧʨʠʣʠʧʘʪʝʣʝʤ ʊʨʝʥʜ 90 ʚ ʜʦʟʝ 200 ʤʣ ʩ ʨʘʩʭʦʜʦʤ 

ʨʘʙʦʯʝʡ ʞʠʜʢʦʩʪʠ 200 ʣ/ʛʘ. ʇʨʠ ʫʢʘʟʘʥʥʦʤ ʩʦʯʝʪʘʥʠʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʭ ʙʘʢʦʚʦʡ ʩʤʝʩʠ 

ʧʨʦʪʠʚ ʦʜʥʦʣʝʪʥʠʭ ʠ ʤʥʦʛʦʣʝʪʥʠʭ ʜʚʫʜʦʣʴʥʳʭ ʩʦʨʥʷʢʦʚ ʚʦʟʨʦʩ ʥʘ 84,2-85,6% ʩʦ 

ʩʥʠʞʝʥʠʝʤ ʠʭ ʤʘʩʩʳ ʜʦ 87,1-89,2%, ʪʘʢʞʝ ʦʢʘʟʘʣʩʷ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʧʨʦʪʠʚ ʛʫʤʘʷ 

ʠ ʠʭ ʛʠʙʝʣʴ ʩʦʩʪʘʚʠʣʘ 82,9-85,3%.  

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʚ ʫʩʣʦʚʠʷʭ ʦʨʦʰʘʝʤʦʛʦ ʟʝʤʣʝʜʝʣʠʷ ʶʛʘ ʂʘʟʘʭʩʪʘʥʘ ʚ 

ʬʦʨʤʠʨʦʚʘʥʠʠ ʚʳʩʦʢʦʡ ʫʨʦʞʘʡʥʦʩʪʠ ʩʦʠ ʦʯʝʥʴ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʧʦʜʙʦʨ 

ʛʝʨʙʠʮʠʜʦʚ ʩ ʫʯʝʪʦʤ ʠʭ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʠ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩ ʩʚʦʝʚʨʝʤʝʥʥʳʤ 

ʧʨʦʚʝʜʝʥʠʝʤ ʠʩʪʨʝʙʠʪʝʣʴʥʳʭ ʤʝʨ ʙʦʨʴʙʳ ʩ ʩʦʨʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ ʠʭ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ.  
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ʈʠʩʫʥʦʢ 2 ï ʉʨʝʜʥʝʤʝʩʷʯʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʚ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ ʩʦʠ ʧʦ ʜʘʥʥʳʤ 

ʤʝʪʝʦʩʪʘʥʮʠʠ çʐʳʤʢʝʥʪ-ʘʛʨʦè 

 

ɹʣʘʛʦʜʘʨʥʦʩʪʴ. ɼʘʥʥʘʷ ʨʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ ʇʨʦʛʨʘʤʤʥʦ-ʮʝʣʝʚʦʛʦ 

ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʄʠʥʠʩʪʝʨʩʪʚʘ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ʧʦ ʥʘʫʯʥʦ-

ʪʝʭʥʠʯʝʩʢʦʡ ʧʨʦʛʨʘʤʤʝ çʉʦʟʜʘʥʠʝ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ ʩʦʨʪʦʚ ʠ ʛʠʙʨʠʜʦʚ ʤʘʩʣʠʯʥʳʭ, 

ʢʨʫʧʷʥʳʭ ʢʫʣʴʪʫʨ ʥʘ ʦʩʥʦʚʝ ʩʦʚʨʝʤʝʥʥʳʭ ʜʦʩʪʠʞʝʥʠʡ ʥʘʫʢʠ ʜʣʷ ʫʩʪʦʡʯʠʚʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʨʘʟʣʠʯʥʳʭ ʟʦʥʘʭ ʂʘʟʘʭʩʪʘʥʘè (ʰʠʬʨ ʧʨʦʛʨʘʤʤʳ BR10764991) ʥʘ 2021-

2023 ʛʦʜʳ. 
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ʆרʊתʉʊɯʂ פɸɿɸפʉʊɸʅ ɾɸנɼɸʁʓʅɼɸ ʄɸʁɹױʈʐɸפ ɽɻɯʉʊɯʂ ʊɸʅɸɹʓʅʓר 

ɸʈɸʄʐᴆʇʇɽʅ ʃɸʉʊɸʅʋʓ ɾᴄʅɽ ʆʅʓʄɽʅ ʂתʈɽʉ ʐɸʈɸʃɸʈʓ 

 

ʉʳʜʳץ ɼ.ɸ.1, ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ סʳʣʳʤʜʘʨʳʥʳש ʜʦʢʪʦʨʳ, ʧʨʦʬʝʩʩʦʨ, פʈ ɸʐɸ ʘʢʘʜʝʤʠʛʽ  
ɽʨʢʫʘʪʦʚ ʈ.ʅ.2, ʜʦʢʪʦʨʘʥʪ   

ʂʝʥʝʥʙʘʝʚ ʉ.ɹ.2, ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ סʳʣʳʤʜʘʨʳʥʳש ʜʦʢʪʦʨʳ, ʧʨʦʬʝʩʩʦʨ, פʈ נױɸ ʘʢʘʜʝʤʠʛʽ   

ʂʘʟʳʙʘʝʚʘ ɸ.ʊ.3, ʙʠʦʣʦʛʠʷ סʳʣʳʤʜʘʨʳʥʳש ʢʘʥʜʠʜʘʪʳ  

 

 1çʆϬʪϮʩʪʽʢ-ɹʘʪʳʩ ʤʘʣ ʞϸʥʝ Ϻʩʽʤʜʽʢ ʰʘʨʫʘʰʳʣʳϤʳ Ϥʳʣʳʤʠ-ʟʝʨʪʪʝʫ ʠʥʩʪʠʪʫʪʳè ɾʐʉ, 

ʐʳʤʢʝʥʪ Ϩ., ϧʘʟʘϨʩʪʘʥ 
2ʂʝɸϧ çϧʘʟʘϨ ϰʣʪʪʳϨ ʘʛʨʘʨʣʳϨ ʟʝʨʪʪʝʫ ʫʥʠʚʝʨʩʠʪʝʪʽè, ɸʣʤʘʪʳ Ϩ., ϧʘʟʘϨʩʪʘʥ  

3çʊϮʨʢʽʩʪʘʥ ʞʦϤʘʨʳ ʢϺʧʩʘʣʘʣʳ ʘʛʨʘʨʣʳϨ ʢʦʣʣʝʜʞʽè, ʊϮʨʢʽʩʪʘʥ ʦʙʣʳʩʳ, ϧʘʟʘϨʩʪʘʥ  

 

ɸשʜʘʪʧʘ. ʉʫʘʨʤʘʣʳ ʝʛʽʥʰʽʣʽʢ ʞʘסʜʘʡʳʥʜʘ ʘʫʳʣʰʘʨʫʘʰʳʣʳץ ʜʘץʳʣʜʘʨʳ ʙʘʩʪʘʧץʳ ʜʘʤʫ 

ʢʝʟʝשʽʥʜʝ ʘʨʘʤ ʰᴇʧ ᴇʩʢʽʥʜʝʨʽʤʝʥ ץʘʪʪʳ ʟʘץʳʤʜʘʥʘʜʳ. ʄʘʡ ʙײʨʰʘץ ʘʣסʘʰץʳ ʜʘʤʫ ʢʝʟʝשʽʥʜʝ ʘʨʘʤ 

ʰᴇʧʪʝʨʤʝʥ ʣʘʩʪʘʥʫ ʜᴅʨʝʞʝʩʽ ʘʨʪʘ ʪװʩʝʜʽ ʞᴅʥʝ ʙᴅʩʝʢʝʣʝʩʪʽʢʢʝ ץʘʙʽʣʝʪʩʽʟ ʙʦʣʘʜʳ, ʙײʣ ʦʥʳש 

ʙʘʩʪʘʧץʳ ʜʘʤʫ ʢʝʟʽʥʜʝ װʰ ʞʘʧʳʨʘץ ʧʘʡʜʘ ʙʦʣסʘʥסʘ ʜʝʡʽʥ ʙʘʷʫ ᴇʩʫʽʤʝʥ ʙʘʡʣʘʥʳʩʪʳ ʞᴅʥʝ 

ʜʘץʳʣʜʳש ʙʠʦʣʦʛʠʷʣʳץ ʜʘʤʫ ʝʨʝʢʰʝʣʽʛʽ. ʄʘʡʙײʨʰʘץ ʘʨʘʤʰᴇʧ ᴇʩʢʽʥʜʝʨʽʤʝʥ ʘʣסʘʰץʳ ʜʘʤʫ 

ʢʝʟʝשʽʥʜʝ ʣʘʩʪʘʥʫʳ ʞʦסʘʨʳ ʜᴅʨʝʞʝʜʝ ʙʦʣʩʘ ץʘʪʪʳ ץʳʩʳʤסʘ ײʰʳʨʘʡʜʳ, ᴇʡʪʢʝʥʽ ʘʨʘʤʰᴇʧʪʽש 

ᴇʩʢʽʥʜʝʨʽʤʝʥ ʢᴇʣʝשʢʝʣʝʥʽʧ ʞᴅʥʝ ʪʦʧʳʨʘײץ ץʨʘʤʳʥʜʘסʳ ʳʣסʘʣ ʤʝʥ ץʦʨʝʢʪʽʢ ʵʣʝʤʝʥʪʪʝʨʽʥ 

ʧʘʡʜʘʣʘʥʫ ץʘʙʽʣʝʪʽ ʪᴇʤʝʥʜʝʡʜʽ. 

ʄʘʡʙײʨʰʘץ ʜʘץʳʣʳ ᴇʩʽʨʽʣʛʝʥ ʝʛʽʩʪʽʢ ʪʘʥʘʧʪʘʨʜʘסʳ ʘʨʘʤʰᴇʧʪʝʨʜʽ34 ש-ʪʝʥ ʘʩʪʘʤ ʪװʨʽ 

ʢʝʟʜʝʩʝʪʽʥʜʽʛʽʥ ʘʥʳץʪʘʜʳץ, ʦʣʘʨʜʳש ʽʰʽʥʜʝ ʘʨʘʤʰᴇʧʪʝʨʜʽש ʙʘʩʳʤ ʙᴇʣʽʛʽ ץʫʤʘʡ (ʣʘʪ. CȊscuta), ʘץ 

ʘʣʘʙʦʪʘ  (ʣʘʪ. Chenop·dium §lbum), ץʳʟʳʣ ײץʡʨʳץ (ʣʘʪ. Amaranthus retroflexus L.), ʜʘʣʘʣʳץ ʤʘʡʜʘ 

ʰᴇʧ (ʣʘʪ. Sp®rgula arv®nsis), ʢᴅʜʽʤʛʽ ʦʰʘסʘʥ (ʣʘʪ. X§nthium strum§rium), ʤʳשʙʘʩ ʰʳʨʤʘʫʳץ 

(Convolvulus arvensis L.) ʞᴅʥʝ ʪ.ʙ. ʉʦʥʜʳץʪʘʥ ץʦʣʜʘʥʳʣסʘʥ ʛʝʨʙʠʮʠʜʪʝʨʜʽש ʘʪʘʣʤʳʰ 

ʘʨʘʤʰᴇʧʪʝʨʜʽש ʩʘʥʳ ʤʝʥ ʩʘʣʤʘסʳʥʳש ʪᴇʤʝʥʜʝʫʽʥʝ ᴅʩʝʨʽ ʟʝʨʪʪʝʣʽʥʽʧ ʞʝʢʝ ʝʩʝʧ ʞװʨʛʽʟʽʣʜʽ. ɸʡʪʘ 

ʢʝʪʢʝʥ ʞᴇʥ, ɹʘʟʘʛʨʘʥ, ɺʈ - 1,5 ʣ/ʛʘ ʞᴅʥʝ ʇʠʚʦʪ, ɺʂ - 0,8 ʣ/ʛʘ + ʇɸɺ ʊʨʝʥʜ 90 - 200 ʤʣ  

ʛʝʨʙʠʮʠʜʪʝʨʽʥ ʘʨʘʣʘʩ ʞײʤʳʩ ʩײʡʳץʪʳסʳʥ ʞʘʩʘʧ, ʙʽʨ ʤʝʟʝʪʪʝ ʛʝʢʪʘʨʳʥʘ 200 ʣ ʞײʤʩʘʣʳʧ ᴇשʜʝʫ 

ʢʝʟʽʥʜʝ ײץʤʘʡ ʩʘʥʳʥʳש ʢʝʤʫʽ 82,9-85,3%-סʘ ʞʝʪʪʽ, ʘץ ʘʣʘʙʦʪʘ 81,3-83,8%, ץʳʟʳʣ ײץʡʨʳ82,4 ץ-
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83,3%, ʜʘʣʘʣʳץ ʤʘʡʜʘ ʰᴇʧ 82,6-85,5%, ʢᴅʜʽʤʛʽ ʦʰʘסʘʥ 83,0-83,3% ʞᴅʥʝ ʙʘʩץʘ ʜʘ ʘʨʘʤʰᴇʧʪʝʨ 81,0-

 .ʨʘʜʳײץ 84,8%

ʊʽʨʝʢ ʩᴇʟʜʝʨ: ʄʘʡʙײʨʰʘץ, ʣʘʩʪʘʥסʘʥ ʘʣץʘʧ, ʘʨʘʤʰᴇʧ, ʛʝʨʙʠʮʠʜ, ʙʠʦʣʦʛʠʷʣʳץ ʪʠʽʤʜʽʣʽʛʽ 

ʞᴅʥʝ ʰʘʨʫʘʰʳʣʳץʪʳץ ʪʠʽʤʜʽʣʽʛʽ, ᴇʥʽʤʜʽʣʽʢ 

 

POLLUTION OF SOYBEAN CROPS AND THE MEASURES OF THEIR CONT ROL IN THE 

CONDITIONS OF THE SOUTH OF KAZAKHSTAN  

 

Sydyq D.A.1, Doctor of Agricultural Sciences, Professor, Academician of the Academy of Agricultural 

Sciences of the Republic of Kazakhstan  

Erkuatov R.N.2, doctoral student  

Kenenbaev S.B.2, Doctor of Agricultural Sciences, Professor, National Academy of Sciences of the 

Republic of Kazakhstan,  

Kazybaeva A.T.3, candidate of biological sciences  
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Shymkent city, Kazakhstan 

  2 NJSC çKazakh National Agrarian Research Universityè, Almaty city, Kazakhstan 
3çTurkestan Higher Agrarian Collegeè Turkestan region, Kazakhstan 

 

Annotation. Under irrigation conditions, crops in the initial stage of their development are very 

strongly suppressed by weed shoots. Soybeans react sharply to the competition of weeds, which is due to 

its slow growth in the period from the emergence of seedlings to the formation of the first triple leaves. It 

remains in growth from weeds and is strongly oppressed by them, since it is mainly cultivated in a wide 

order. 

When studying the species composition of the weeds on soybean crops, more than 34 types of 

weed vegetation were found, of which the predominant number of weeds were gumai (Lat. CȊscuta), 

white mar (Lat. Chenop·dium §lbum), tilted shield (Lat. Amaranthus retroflexus L.), field thorn (Lat. 

Sp®rgula arv®nsis), common durnishnik (Lat. X§nthium strum§rium), field convolvulus (Lat. Convolvulus 

arvensis L.), etc. Therefore, a separate account was taken of the effect of the studied herbicides on 

reducing their number and mass of weeds above used herbicides. It should be noted that when using a 

tank mixture of Bazagran, BP at a rate of 1.5 l /ha and Pivot, VC at a rate of 0.8 l/ha with a Trend 90 

adhesive at a dose of 200 ml with a working fluid flow rate of 200 l/ha, gum death reached 82.9-85.3%, 

mar white was 81.3-83.8%, schiritsa upturned 82.4-83.3%, field thorn 82.6-85.5%, common durnishnik 

83.0-83.3% and other weeds 81.0-84.8%. 

Keywords: Soybean, weediness, weed, herbicide, biological and economic efficiency, 

productivity 
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ɸשʜʘʪʧʘ. ɾװʛʝʨʽ (Zea mays L.) - ᴅʣʝʤʜʽʢ ʝʛʽʥʰʽʣʽʢʪʝ ʞʘʥ-ʞʘץʪʳ ץʦʣʜʘʥʳʣʘʪʳʥ ʥʝʛʽʟʛʽ 

ʜʘץʳʣʜʘʨʜʳש ʙʽʨʽ. ɸʟʳץ-ʪװʣʽʢ ʤʘץʩʘʪʪʘʨʳ װʰʽʥ ʞװʛʝʨʽ ʜᴅʥʽʥʽש, ʰʘʤʘʤʝʥ, 20%, ʪʝʭʥʠʢʘʣʳץ 

ʤʘץʩʘʪʪʘʨ װʰʽʥ - 15-20% ʞᴅʥʝ ʞʝʤʰᴇʧ װʰʽʥ, ʰʘʤʘʤʝʥ, װʰʪʝʥ ʝʢʽʩʽ ץʦʣʜʘʥʳʣʘʜʳ. פʘʟʘץʩʪʘʥʜʘ 

ʞװʛʝʨʽ ʞʳʣʳʥʘ 250 ʤʳש ʛʝʢʪʘʨʜʘʥ ʘʩʪʘʤ ʘʣץʘʧʪʘ ᴇʩʽʨʽʣʝʜʽ. ɾװʛʝʨʽ ɸʣʤʘʪʳ, ʊװʨʢʽʩʪʘʥ, פʦʩʪʘʥʘʡ 

ʞᴅʥʝ ɾʘʤʙʳʣ ʦʙʣʳʩʪʘʨʳʥʜʘ ʙʝʣʩʝʥʜʽ ᴇʩʽʨʽʣʝʜʽ. ᴆʩʽʤʜʽʢʪʝʨʜʽ ץʦʨסʘʫʜʘסʳ ʬʠʪʦʩʘʥʠʪʘʨʣʳץ 

ʞʘסʜʘʡʜʳש ʙʦʣʞʘʤʳ ʙײʨʳʥ ʘʥʳץʪʘʣסʘʥ ʟʘשʜʳʣʳץʪʘʨסʘ ʩװʡʝʥʝ ʦʪʳʨʳʧ, ʙʦʣʘʰʘץʪʘ ʟʠʷʥʜʳ 

ʦʙʲʝʢʪʽʣʝʨ ʧʦʧʫʣʷʮʠʷʩʳʥʳש ʜʠʥʘʤʠʢʘʩʳ ʪʫʨʘʣʳ ʳץʪʠʤʘʣʜʳס ץʳʣʳʤʠ ʥʝʛʽʟʜʝʣʛʝʥ ʧʘʡʳʤʜʘʫ 

ʨʝʪʽʥʜʝ ץʘʨʘʩʪʳʨʳʣʘʜʳ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʙʦʣʞʘʤʜʘʨʜʳש ʩʝʥʽʤʜʽʣʽʛʽ ʤʝʥ ʜᴅʣʜʽʛʽ ʙʦʣʞʘʫ 

ʦʙʲʝʢʪʽʩʽʥʽש ʩʘʥ ʤᴇʣʰʝʨʽ ʜʠʥʘʤʠʢʘʩʳʥʳש ʬʘʢʪʦʨʣʘʨʳʥ ʙʽʣʫ ʜᴅʨʝʞʝʩʽʥʝ ʙʘʡʣʘʥʳʩʪʳ.  

ʄʘץʘʣʘʜʘ ɸʣʤʘʪʳ ʦʙʣʳʩʳ ʞʘסʜʘʡʳʥʜʘ ʞװʛʝʨʽ ʜʘץʳʣʜʘʨʳʥʜʘ ʘʩʘ ץʘʫʽʧʪʽ ʟʠʷʥʢʝʩʪʝʨʽʥʽש 

ʙʽʨʽ - ʤʘץʪʘ ʢᴇʙʝʣʝʛʽʥʽש ʩʘʥ ʤᴇʣʰʝʨʽʥʽש ʜʠʥʘʤʠʢʘʩʳʥ ʘʥʳץʪʘʫ ʙʦʡʳʥʰʘ ʞװʨʛʽʟʽʣʛʝʥ ʟʝʨʪʪʝʫʣʝʨʜʽש 

ʥᴅʪʠʞʝʣʝʨʽ ʙʝʨʽʣʛʝʥ. ɸʣʤʘʪʳ ʦʙʣʳʩʳ ʞʘסʜʘʡʳʥʜʘ ʤʘץʪʘ ʢᴇʙʝʣʝʛʽ װʰ ײʨʧʘץʪʘ ʜʘʤʠʪʳʥʳ  ʞᴅʥʝ 

ʦʥʳש ʙʽʨ ײʨʧʘסʳ ʢʝʣʝʩʽ ײʨʧʘץץʘ ʞʘʣסʘʩץʘʥʳ ʘʥʳץʪʘʣʜʳ. ʄʘץʪʘ ʢᴇʙʝʣʝʛʽ ï ʞʳʣʫʩװʡʛʽʰ ʟʠʷʥʢʝʩ, 

ʦʥʳש ʜʘʤʫʳ װʰʽʥ ʢᴇʧ ʞʳʣʫ ץʘʞʝʪ. פʳʩʪʘʧ ʰʳץץʘʥ  ײʨʧʘץʪʳש ʘʣסʘʰץʳ ʢᴇʙʝʣʝʢʪʝʨʽʥʽש ʧʘʡʜʘ 

ʙʦʣʫʳ ʪʦʧʳʨʘץʪʳש ʪʝʤʧʝʨʘʪʫʨʘʩʳ 10 ʩʤ ʪʝʨʝשʜʽʢʪʝ 16ÁC ʞᴅʥʝ ʦʜʘʥ ʞʦסʘʨʳ ʜʝשʛʝʡʜʝ, ʦʨʪʘʰʘ 

ʪᴅʫʣʽʢʪʽʢ ʘʫʘ ʪʝʤʧʝʨʘʪʫʨʘʩʳ 19-20ÁC ʙʦʣסʘʥ ʢʝʟʜʝ ʙʘʡץʘʣʘʜʳ. ʌʠʪʦʬʘʛʪʘʨʜʳש ʘʪʘʣʳץʪʘʨʳ װʥʝʤʽ 

ʬʝʨʦʤʦʥ ʪײʪץʳʰʪʘʨʳʥʘ ʪװʩʽʧ ʪײʨסʘʥʜʳץʪʘʥ, ʤʘץʪʘ ʢᴇʙʝʣʝʛʽʥʽש ʙʽʨ ײʨʧʘסʳ ʢʝʣʝʩʽ ײʨʧʘץץʘ ײʣʘʩʳʧ 

ʞʘʪץʘʥʜʳסʳ ʙʘʡץʘʣʜʳ. ɿʠʷʥʢʝʩʪʝʨʜʽש ʝʢʽʥʰʽ ʞᴅʥʝ װʰʽʥʰʽ ײʨʧʘץʪʘʳʥʳש ʞײʣʜʳʟײץʨʪʪʘʨʳ ʞװʛʝʨʽ 

ʜʘץʳʣʳʥʳש ʛʝʥʝʨʘʪʠʚʪʽ ʤװʰʝʣʝʨʽʥ ʞʘʧʧʘʡ ʟʘץʳʤʜʘʜʳ. ʄʘץʪʘ ʢᴇʙʝʣʝʛʽʥʽש ʞײʤʳʨʪץʘ ʩʘʣʫʳ ʞᴅʥʝ 

ᴅʨʪװʨʣʽ ʞʘʩʪʘסʳ ʞײʣʜʳʟײץʨʪʪʘʨʳʥʳש ʜʘʤʫʳ ײʰʫ ʢʝʟʝשʽʥʝʥ ʙʘʩʪʘʧ, ʢװʟʜʽש ʩʦשʳʥʘ ʜʝʡʽʥ װʟʜʽʢʩʽʟ 

ʞʘʣסʘʩʪʳ. ױʟʘץ ʤʝʨʟʽʤʜʽ ʙʦʣʞʘʫ ʤʘץʩʘʪʳʥʜʘ ʞװʛʝʨʽ ʘʣץʘʧʪʘʨʳʥʜʘ ʝʛʽʥ ʞʠʥʘסʘʥʥʘʥ ʢʝʡʽʥ 

ʪʦʧʳʨʘץʪʳ ץʘʟʫ ʞײʤʳʩʪʘʨʳ ʞװʨʛʽʟʽʣʜʽ. פʘʟʙʘ ʞײʤʳʩʪʘʨʳʥʳש ʥᴅʪʠʞʝʩʽ ʙʦʡʳʥʰʘ ʙʽʨ ʰʘʨʰʳ 

ʤʝʪʨʜʝʥ 0,001 ʜʘʥʘ ץʫʳʨʰʘץ ʪʘʙʳʣʜʳ. 

ʊ̔ ʨʝʢ ʩᴇʟʜʝʨ: ʩʘʥ ʤᴇʣʰʝʨʽʥʽש ʜʠʥʘʤʠʢʘʩʳ, ʤʘץʪʘ ʢᴇʙʝʣʝʛʽ, ʬʠʪʦʬʘʛ, ʞװʛʝʨʽ ʜʘץʳʣʳ, 

ʬʝʨʦʤʦʥʜʳ ʪײʪץʳʰʪʘʨ  

 

ʂʽʨʽʩʧʝ. ʄʘץʪʘ ʢᴇʙʝʣʝʛʽ (Helicoverpa armigera H¿bner) ï ᴇʩʽʤʜʽʢʪʝʨʜʽ200 ש-ʛʝ ʞʫʳץ 

ʪװʨʽʥ ʟʘץʳʤʜʘʡʪʳʥ ʢᴇʧץʦʨʝʢʪʽ ʬʠʪʦʬʘʛ. ʅʝʛʽʟʽʥʝʥ ʤʘץʪʘ, ʞװʛʝʨʽ, ץʳʟʘʥʘץ, ʢװʥʙʘסʳʩ, 

ʤʘʡʙײʨʰʘץ, ʥʦץʘʪ ʞᴅʥʝ ʪ.ʙ. ʘʫʳʣʰʘʨʫʘʰʳʣʳץ ʜʘץʳʣʜʘʨʳʥʘ ʟʠʷʥ ʢʝʣʪʽʨʝʜʽ. ᴄʣʝʤ 

ʙʦʡʳʥʰʘ ʞװʛʝʨʽʥʽש ʢʝש ʪʘʨʘʣסʘʥ ʞᴅʥʝ ץʘʫʽʧʪʽ ʟʠʷʥʢʝʩʪʝʨʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ [1, 2]. ɾװʛʝʨʽ 

ʘʣץʘʧʪʘʨʳʥʜʘ ʢʝʡʙʽʨ ʟʠʷʥʢʝʩʪʝʨʜʽש ʩʘʣʜʘʨʳʥʘʥ ᴇʥʽʤ ʰʳסʳʥʳ 60%-סʘ ʞʝʪʫʽ ʤװʤʢʽʥ. 

ɿʘץʳʤʜʘʣʫ ʥᴅʪʠʞʝʩʽʥʜʝ ʞװʛʝʨʽ ʩʦʙʳץʪʘʨʳʥʳש ʩʘʥʳ ʘʡʪʘʨʣʳץʪʘʡ ʘʟʘʷʜʳ, ᴇʥʽʤʥʽש ʩʘʣʤʘסʳ 

ʤʝʥ ʩʘʧʘʩʳ ʪᴇʤʝʥʜʝʡʜʽ. ʉʦʥʜʳץʪʘʥ ᴇʩʽʤʜʽʢʪʝʨʜʽ ץʦʨסʘʫʜʳש ʢʝʰʝʥʜʽ ʞװʡʝʩʽʥʜʝ ʞʘשʘ 
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ʵʢʦʣʦʛʠʷʣʳץ ץʘʫʽʧʩʽʟ ʞᴅʥʝ ʵʢʦʥʦʤʠʢʘʣʳץ ʪʠʽʤʜʽ ʢװʨʝʩʫ ᴅʜʽʩʪʝʨʽʥ ᴅʟʽʨʣʝʫ װʰʽʥ 

ʟʠʷʥʢʝʩʪʝʨʜʽש ʪװʨ ײץʨʘʤʳʥ ʘʥʳץʪʘʫ ʞᴅʥʝ ʦʣʘʨʜʳש ʘʨʘʩʳʥʜʘ ʜʦʤʠʥʘʥʪʪʳ ʪװʨʣʝʨʽʥ 

ʥʘץʪʳʣʘʫ ʤʘץʩʘʪʳʥʜʘ ʪײʨʘץʪʳ ʪװʨʜʝ ʬʠʪʦʩʘʥʠʪʘʨʣʳץ ʤʦʥʠʪʦʨʠʥʛ ʞװʨʛʽʟʫ ץʘʞʝʪ [3-4].  
ʄʘץʪʘ ʢᴇʙʝʣʝʛʽʥʽש ʝʨʝʩʝʢʪʝʨʽ ץʦʩʳʤʰʘ ץʦʨʝʢʪʽ ץʘʞʝʪ ʝʪʝʜʽ, ʦʩʳסʘʥ ʦʨʘʡ ʦʣʘʨ 

ʘʣʜʳʤʝʥ ʛװʣʜʽ ᴇʩʽʤʜʽʢʪʝʨʤʝʥ ץʦʨʝʢʪʝʥʽʧ, 3-4 ʢװʥʥʝʥ ʢʝʡʽʥ ʞײʤʳʨʪץʘ ʩʘʣʘ ʙʘʩʪʘʡʜʳ. 

ɿʠʷʥʢʝʩʪʽש ʞײʤʳʨʪץʘ ʩʘʣʫʳ ʢʝʤ ʜʝʛʝʥʜʝ 20 ʢװʥʛʝ ʩʦʟʳʣʘʜʳ, ʘʣ ʢᴇʙʝʣʝʢʪʝʨʜʽש ᴇʤʽʨ ʩװʨʫ 

 ʘʥסʦʨʰʘץ ʳסʪʳץʟʘײ ʜʘʤʫ שʘʥʳץʤʳʨʪײʥʛʝ ʜʝʡʽʥ ʙʦʣʘʜʳ. ɾװʥʥʝʥ 34 ʢװʳ 26 ʢסʪʳץʟʘײ

ʦʨʪʘʥʳש ʪʝʤʧʝʨʘʪʫʨʘʩʳʥʘ ʙʘʡʣʘʥʳʩʪʳ, ʢᴇʢʪʝʤ ʞᴅʥʝ ʞʘʟ ʘʡʣʘʨʳʥʜʘ 2-5 ʢװʥ, ʘʣ ʢװʟʜʝ 8-10 

ʢװʥʥʝʥ 12 ʢװʥʛʝ ʜʝʡʽʥ ʩʦʟʳʣʘʜʳ. ʄʘץʪʘ ʢᴇʙʝʣʝʛʽʥʽש ʙʠʦʣʦʛʠʷʣʳץ ʝʨʝʢʰʝʣʽʢʪʝʨʽʥʝ ʩᴅʡʢʝʩ 

ʦʥʳש ʞײʣʜʳʟײץʨʪʪʘʨʳ ʳʩʪʳץ ʘʫʘ ʨʘʡʳʥʜʘ 13-18 ʢװʥʜʝ, ʩʘʣץʳʥ ʢʝʟʝשʜʝ 17-21 ʢװʥʜʝ ʘʣʪʳ 

ʞʘʩʪʘʥ ᴇʪʝʜʽ.  

ᴄʜʝʙʠ ʜʝʨʝʢʪʝʨʛʝ ʩװʡʝʥʝʪʽʥ ʙʦʣʩʘץ, ʤʘץʪʘ ʢᴇʙʝʣʝʛʽʥʽײ שʰʫʳ ʝʢʽ ʢʝʟʝשʜʝ ᴇʪʝʜʽ: 1 

ʢʝʟʝש ï ʞװʛʝʨʽ ʜʘץʳʣʳ 6-8-ʜʝʥ 12 ʞʘʧʳʨʘץ ʪװʟʫ, 2 ʢʝʟʝש ï ʛװʣʜʝʫ-ʩװʪʪʝʥʽʧ ʧʽʩʫ. ɿʠʷʥʢʝʩʪʽש 

ᴅʨʙʽʨ ײʨʧʘסʳʥʳש ʜʘʤʳʧ ʞʝʪʽʣʫʽ װʰʽʥ ʰʘʤʘʤʝʥ 550ÁC ʪʠʽʤʜʽ ʪʝʤʧʝʨʘʪʫʨʘʣʘʨʜʳש 

 ʦʨʪʘʰʘ שʰʫʳ ʪᴅʫʣʽʢʪʽײ שʳʥʳסʨʧʘײ ʙʽʨʽʥʰʽ שʘʞʝʪ. ʂᴇʙʝʣʝʢʪʝʨʜʽץ ʦʩʳʥʜʳʩʳץ

ʪʝʤʧʝʨʘʪʫʨʘʩʳ +18-20ÁC ʙʦʣסʘʥ ʢʝʟʜʝ, ʤʘʤʳʨ ʘʡʳʥʳװ שʰʽʥʰʽ ʦʥʢװʥʜʽʛʽ ʤʝʥ ʤʘʫʩʳʤ 

ʘʡʳʥʳש ʙʽʨʽʥʰʽ ʞᴅʥʝ ʝʢʽʥʰʽ ʦʥʢװʥʜʽʛʽʥʜʝ ʙʘʩʪʘʣʘʜʳ. ʄʘץʪʘ ʢᴇʙʝʣʝʛʽʥʽ15-20 ש-ʜʘʥ ʪʦʧʪʘʧ 

ʞײʤʳʨʪץʘ ʩʘʣʘʪʳʥ ʞװʛʝʨʽʥʽש ʩʘʙʘץ ʢᴇʙʝʣʝʛʽʥʝʥ ʘʡʳʨʤʘʰʳʣʳסʳ, ʦʣʘʨ ʞײʤʳʨʪץʘʣʘʨʳʥ 

ʥʝʛʽʟʽʥʝʥ ᴇʩʽʤʜʽʢʪʽש ʞʘʧʳʨʘץʪʘʨʳʥʘ, ʰʘʰʘץʛװʣʜʝʨʽʥʝ, ʩʦʙʳץʪʳש ʰʘʰʘץʪʘʨʳʥʘ ʙʽʨ-ʙʽʨʜʝʥ 

ʩʘʣʘʜʳ [5-7]. ɿʠʷʥʢʝʩʪʽץ שʫʳʨʰʘץʪʘʨʳ ʪʦʧʳʨʘץ ʘʩʪʳʥʜʘ 10-15 ʩʤ ʪʝʨʝשʜʽʢʪʝ ʞᴅʥʝ ᴇʩʽʤʜʽʢ 

 ʪʘץʥʠ ʤʘסʘʥ ʢᴇʙʝʣʝʢʪʝʨ, ʷץץʳʩʪʘʧ ʰʳפ .ʘʜʳ [8-10]סʳʩʪʘʧ ʰʳץ ʩʳץʪʘʨʳʥʜʘ ʞʘץʘʣʜʳץ

ʢᴇʙʝʣʝʛʽʥʽש ʙʽʨʽʥʰʽ ײʨʧʘסʳ, ᴇʩʽʤʜʽʢʪʝʨ ʩᴇʣʽʤʝʥ ץʦʨʝʢʪʝʥʛʝʥʥʝʥ ʢʝʡʽʥ ʞײʤʳʨʪץʘ ʩʘʣʘ 

ʙʘʩʪʘʡʜʳ [11]. 

ɾײʤʳʨʪץʘʜʘʥ ʰʳץץʘʥ ʞײʣʜʳʟײץʨʪʪʘʨ ʘʣʜʳʤʝʥ ʤʘʩʘץʪʘʨʜʳש ʰʘʰʘץʪʘʨʳʤʝʥ 

 שʜʘʥʫʜʳשʳʤʜʘʥʫʳ ʪʦʟʘץʟʘ שʪʘʨʜʳץʥʜʽʢ ʰʘʰʘװʦʨʝʢʪʝʥʝʜʽ, ᴇʟ ʢʝʟʝʛʽʥʜʝ ʞʘʩ, ʙʽʨ-ʝʢʽ ʢץ

ʙײʟʳʣʫʳʥʘ ᴅʢʝʣʝʜʽ, ʥᴅʪʠʞʝʩʽʥʜʝ ʜᴅʥʜʝʨ ʪװʟʽʣʤʝʡ, ʤʘʩʘץʪʘʨʜʳש ʜᴅʥʜʝʨʽ ʪʦʣʳץ ʜʘʤʳʤʘʡ 

  ʳסʙʘʩʳʥʜʘ שʪʳץʨʪʪʘʨ ʤʘʩʘײץʣʜʳʟײʳʤ ʢʝʣʪʽʨʛʝʥʥʝʥ ʢʝʡʽʥ, ʞץʘ ʟʘסʪʘʨץʘʣʘʜʳ. ʐʘʰʘץ

ʧʽʩʢʝʥ ʜᴅʥʜʝʨʤʝʥ ץʦʨʝʢʪʝʥʝʜʽ. ɼᴅʥʜʝʨʜʽש ʙʝʣʛʽʣʽ ʙʽʨ ʤᴇʣʰʝʨʽʥ ʟʘץʳʤʜʘסʘʥʥʘʥ ʢʝʡʽʥ, 

ʞײʣʜʳʟײץʨʪʪʘʨ ʩʦʙʳץʪʳש ᴇʟʝʛʽʥʝ ʝʥʝʜʽ. ʆʩʳʣʘʡʰʘ, ʤʘץʪʘ ʢᴇʙʝʣʝʛʽʥʽש ʟʠʷʥʜʳʣʳסʳ ʞװʛʝʨʽ 

ʜʘץʳʣʳʥʳץ שʘʣʳʧʪʘʩʫʳʥʘ ʞᴅʥʝ ʦʥʳש ʩʘʧʘʩʳʥʘ ᴅʩʝʨ ʝʪʝʪʽʥ ᴅʨʪװʨʣʽ ץʠʳʥʜʳץʪʘʨסʘ ᴅʢʝʣʝʜʽ 

[12].  

ʉʦסשʳ ʙʽʨʥʝʰʝ ʞʳʣ ʽʰʽʥʜʝ ʤʘץʪʘ ʢᴇʙʝʣʝʛʽʥʽש ʝʢʽʥʰʽ ײʨʧʘסʳ ʞײʣʜʳʟײץʨʪʪʘʨʳʥʳש 

ʦʨʪʘʰʘ ʩʘʥ ʤᴇʣʰʝʨʽ ʟʠʷʥʜʳʣʳץʪʳש ʵʢʦʥʦʤʠʢʘʣʳץ ʰʝʛʽʥʝʥ ʘʩʳʧ ʢʝʪʪʽ (ᴇʩʽʤʜʽʢʪʝʨʜʽ30% ש-

ʳ ʟʘץʳʤʜʘʣסʘʥ) ʞᴅʥʝ ʦʨʪʘʰʘ ʝʩʝʧʧʝʥ 61,3%-ʜʳ ײץʨʘʜʳ. ʆʣʘʨʜʳש ʩʘʥ ʤᴇʣʰʝʨʽʥʽש ʢᴇʙʝʶ 

ʰʳשʳ 5-6 ʞʳʣ ʩʘʡʳʥ ʙʘʡץʘʣʘʜʳ [8]. ɾײʣʜʳʟײץʨʪʪʘʨʜʳש ᴇʩʽʤʜʽʢʪʝʨʜʽ ʟʘץʳʤʜʘʫʳ 

ʬʫʟʘʨʠʦʟ ʰʽʨʽʢʪʝʨʽʥʽש ʢʝש ʪʘʨʘʣʫʳʥʘ ʞᴅʥʝ ʜʘץʳʣʜʳש ʩʘʧʘ ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥʽש ʪᴇʤʝʥʜʝʫʽʥʝ 

ᴅʢʝʣʝʜʽ. ɾʝʢʝʣʝʛʝʥ ʙʫʜʘʥʜʘʨʜʘ ʤʘץʪʘ ʢᴇʙʝʣʝʛʽʥʽש ʟʠʷʥʜʳʣʳסʳʥʘʥ ʞװʛʝʨʽ ᴇʥʽʤʽʥʽש 

ʰʳסʳʥʳ 25% ʞʝʪʝʜʽ ʞᴅʥʝ ʦʜʘʥ ʜʘ ʢᴇʧ ʙʦʣʘʜʳ [9]. 

ʄʘץʪʘ ʢᴇʙʝʣʝʢʪʝʨʽʥʽײ שʰʫ ʢʝʟʝשʽʥʜʝ ʜʘץʳʣʜʘʨʜʳ ʫʘץʪʳʣʳ ʞᴅʥʝ ʤץײʠʷʪ ʪʝʢʩʝʨʫ 

ʦʣʘʨʜʳ ʙʦʣʘʰʘײ ץʨʧʘץʪʳש ʞײʣʜʳʟײץʨʪʪʘʨʳ ʧʘʡʜʘ ʙʦʣʫʳʥʳש ʢʝʣʝʩʽ ʪʦʣץʳʥʳʥʘʥ ʪʠʽʤʜʽ 

 ʪʘʨʜʘ ᴇʩʫʽץʨʧʘײ ʢʝʣʝʩʽ שʪʳʣʳ ʞʦʶ ʟʠʷʥʢʝʩʪʝʨʜʽץʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ʆʣʘʨʜʳ ʫʘװʘ ʤסʘʫסʦʨץ

 ʰʽʥװ ʘʫסʦʨץ ʘ ʞᴅʥʝ ʦʩʳʣʘʡʰʘ ᴇʩʽʤʜʽʢʪʝʨʜʽסʪʘʡ ʘʟʘʡʪʫץʦʨʳʥ ʘʡʪʘʨʣʳץ ʪʠʤʘʣץʰʽʥ ʳװ

ʧʝʩʪʠʮʠʜʪʝʨʜʽ ץʦʣʜʘʥʫʜʳ ʰʝʢʪʝʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ʄʘץʪʘ ʢᴇʙʝʣʝʛʽʥʽש ʪʘʨʘʣʫʳ ᴇʪʝ 

 ʜʘʡʳʥʘ ʞᴅʥʝסʞʘ ץʬʠʟʠʦʣʦʛʠʷʣʳ שʨʝʜʽ. ʆʣʘʨ ʙʽʨ ʤʘʫʩʳʤʜʘ ᴇʩʽʤʜʽʢʪʝʨʜʽװʳʥʜʳ ʞץʘʨץ

ʞװʨʛʽʟʽʣʽʧ ʞʘʪץʘʥ ʘʛʨʦʪʝʭʥʠʢʘʣʳץ ʰʘʨʘʣʘʨסʘ ʙʘʡʣʘʥʳʩʪʳ ᴇʟʜʝʨʽʥʽש ʰʦסʳʨʣʘʥʫ, ʢᴇʙʝʶ 

ʞᴅʥʝ ʜʘʤʫ ʦʨʳʥʜʘʨʳʥ ʢװʨʪ ᴇʟʛʝʨʪʫʽ ʤװʤʢʽʥ. ʉʦʥʜʳץʪʘʥ ʟʠʷʥʢʝʩʪʝʨʜʽש ʩʘʥʳ 

ʘʥʘʣʳץʪʘʨʳʥʳש ʞײʤʳʨʪץʘ ʩʘʣʫʳʥʘ, ʘʣ ʞײʣʜʳʟײץʨʪʪʘʨʜʳץ שʦʨʝʢʪʝʥʫʽʥʝ ץʦʣʘʡʣʳ ʘʫʤʘץ 

ʪʘʙʫʳʥʘ ʙʘʡʣʘʥʳʩʪʳ ʙʦʣʘʜʳ [13]. ʆʩʳסʘʥ ʙʘʡʣʘʥʳʩʪʳ ʞװʛʝʨʽ ʞᴅʥʝ ʙʘʩץʘ ʜʘ ʜʘץʳʣʜʘʨ 

ʘʣץʘʧʪʘʨʳʥʳש ʤʘץʪʘ ʢᴇʙʝʣʝʢʪʝʨʽʥʽש ʧʦʧʫʣʷʮʠʷʩʳ ᴅʨץʘʰʘʥ ʙʽʨ-ʙʽʨʽʥʝʥ ʝʨʝʢʰʝʣʝʥʝʜʽ, ʙײʣ 

ʦʣʘʨʜʳש ʤʠʢʨʦʢʣʠʤʘʪʳʤʝʥ ʙʘʡʣʘʥʳʩʪʳ. ᴆʩʽʧ ʢʝʣʝ ʞʘʪץʘʥ ᴇʩʽʤʜʽʢʪʝʨʜʽש ʬʝʥʦʣʦʛʠʷʩʳ, 

ʘʛʨʦʪʝʭʥʦʣʦʛʠʷʥʳש ʜʝשʛʝʡʽ, ʞװʨʛʽʟʽʣʽʧ ʞʘʪץʘʥ ʢװʨʝʩʫ ʰʘʨʘʣʘʨʳʥʳש ʫʘץʳʪʳ ʤʝʥ 

ʪʠʽʤʜʽʣʽʛʽ ʪᴅʞʽʨʠʙʝ ʘʣץʘʧʪʘʨʜʘסʳ ʤʘץʪʘ ʢᴇʙʝʣʝʛʽʥʽש ʩʘʥʳʥʳש ʞʘʣʧʳ ʜʝשʛʝʡʽʥ ʥʘץʪʳ 
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ʙʘסʘʣʘʫʜʳ ץʠʳʥʜʘʪʘʜʳ. ʊʝʢ ʤʘץʪʘ ʢᴇʙʝʣʝʛʽʥʽש ʜʘʤʫ ʢʝʟʝשʜʝʨʽʥʜʝʛʽ ʙʘʨʣʳץ ʬʘʢʪʦʨʣʘʨʜʳ 

ʝʩʢʝʨʝ ʦʪʳʨʳʧ ʦʥʳש ʩʘʥ ʤᴇʣʰʝʨʽʥʽש ʜʠʥʘʤʠʢʘʩʳʥ ʘʥʳץʪʘʫ ʞװʛʝʨʽ ʘʛʨʦʙʠʦʮʝʥʦʟʳʥʘ 

ʨʝʪʪʝʫʰʽ ʬʘʢʪʦʨʣʘʨʜʳש ᴅʩʝʨʽ ʪʫʨʘʣʳ ʥʘץʪʳ ʪװʩʽʥʽʢ ʙʝʨʝ ʘʣʘʜʳ.  

ʄʘʪʝʨʠʘʣʜʘʨ ʤʝʥ ᴅʜʽʩʪʝʨ. 2022 ʞʳʣʳ ɸʣʤʘʪʳ ʦʙʣʳʩʳ ʞʘסʜʘʡʳʥʜʘ ʞװʛʝʨʽ 

ʝʛʽʩʪʽʢʪʝʨʽʥʜʝ ʤʘץʪʘ ʢᴇʙʝʣʝʛʽʥʽש ʜʘʤʫʳʥ ʙʘץʳʣʘʫ װʰʽʥ ʟʝʨʪʪʝʫ ʞײʤʳʩʪʘʨʳ ʵʥʪʦʤʦʣʦʛʠʷʜʘ 

 ʪʘץʨʛʽʟʽʣʜʽ. ɽʛʽʩʪʽʢʪʝʨʜʝ ʤʘװʦʣʜʘʥʳʣʘʪʳʥ ʞʘʣʧʳʣʘʤʘ ᴅʜʽʩʪʝʤʝʣʝʨ ʙʦʡʳʥʰʘ ʞץ

ʢᴇʙʝʣʝʛʽʥʽש ʪʘʨʘʣʫʳʥ ʙʦʣʞʘʫ ʞײʤʳʩʪʘʨʳ ʇʦʣʷʢʦʚ ʀ.ʗ. ʞᴅʥʝ ʪ.ʙ. ʘʚʪʦʨʣʘʨʜʳש ᴅʜʽʩʪʝʤʝʣʽʢ 

 .ʨʛʽʟʽʣʜʽ [14]װʩʳʥʳʩʪʘʨʳ ʥʝʛʽʟʽʥʜʝ ʞײ

ʂᴇʢʪʝʤ ʤʝʟʛʽʣʽʥʜʝ ʟʠʷʥʢʝʩʪʽץ שʳʩʪʘʧ ʰʳץץʘʥ ʞײʣʜʳʟײץʨʪʪʘʨʳʥ ʘʥʳץʪʘʫ 

ʤʘץʩʘʪʳʥʜʘ ᴇʪʢʝʥ ʞʳʣʳ ʞװʛʝʨʽ ʜʘץʳʣʳ ʝʛʽʣʛʝʥ  ʪʘʥʘʧʪʘʨʜʘ ץʘʟʙʘ ʞײʤʳʩʪʘʨʳ ʞװʨʛʽʟʽʣʜʽ. 

ʉʳʥʘʤʘ ʢᴇʣʝʤʽ: 0,5Ĭ0,5 ʤ, ʪʦʧʳʨʘץʪʳ 0,1 ʤ ʪʝʨʝשʜʽʢʢʝ ʜʝʡʽʥ ץʘʟʳʧ, ʪʦʧʳʨʘץʪʳ ʘʨʥʘʡʳ 

ʬʨʘʢʮʠʷʣʘʨסʘ ʙᴇʣʽʥʛʝʥ ʝʣʝʫʽʰʪʝʥ ᴇʪʢʽʟʜʽʢ.  

ɺʝʛʝʪʘʮʠʷʣʳץ ʢʝʟʝשʜʝ ʤʘץʪʘ ʢᴇʙʝʣʝʛʽʥʽײ שʰʫ ʜʠʥʘʤʠʢʘʩʳʥ ʘʥʳץʪʘʫ װʰʽʥ ʞװʛʝʨʽ 

ʪʘʥʘʧʪʘʨʳʥʘ ʜʝʣʴʪʘ ʧʽʰʽʥʜʽ ʞʝʣʽʤʜʽ ʬʝʨʦʤʦʥ ʪײʪץʳʰʪʘʨʳ ʧʘʡʜʘʣʘʥʳʣʜʳ. ɾʘשʘ ʤʘʫʩʳʤʜʘ 

ʤʘץʪʘ ʢᴇʙʝʣʝʛʽ ײʰʫʳʥʳש ʙʘʩʪʘʣʫʳʥ ʘʥʳץʪʘʫ װʰʽʥ  ʬʝʨʦʤʦʥ ʪײʪץʳʰʪʘʨʳʥʘ 

ʘʪʘʣʳץʪʘʨʳʥʳש  ʪװʩʫʽʤʝʥ ʙʘסʘʣʘʥʜʳ. ʊײʪץʳʰʪʘʨ ʪᴅʞʽʨʠʙʝʣʽʢ ʘʣץʘʧʪʘʨʜʳ ʩᴅʫʽʨ ʘʡʳʥʳש 

ʦʨʪʘʩʳʥʜʘ ʦʨʥʘʪʳʣʳʧ, ײʜʘʡʳ ʪʝʢʩʝʨʽʣʽʧ ʪײʨʜʳ. ɿʠʷʥʢʝʩʪʽש ʞװʛʝʨʽ ʪʘʥʘʧʪʘʨʳʥʘ ʪʘʨʘʣʫʳʥ, 

ʷסʥʠ ʞײʤʳʨʪץʘ ʩʘʣʫʳ, ʞײʣʜʳʟײץʨʪʪʘʨʜʳש ʰʳסʫʳ, ʜʘʤʫ ʜʠʥʘʤʠʢʘʩʳʥ ʞᴅʥʝ ʦʣʘʨʜʳש ᴇʣʽʤ-

ʞʽʪʽʤ ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥ 100 ʤʦʜʝʣʴʜʽ ᴇʩʽʤʜʽʢʪʝʨʜʽ (5 ᴇʩʽʤʜʽʢʪʝʥ 20 ʩʳʥʘʤʘ) ʙʘץʳʣʘʫ ʘʨץʳʣʳ 

ʙʘסʘʣʘʜʳ[15] ץ.  

ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ. 2022 ʞʳʣʳ ɸʣʤʘʪʳ ʦʙʣʳʩʳʥʳש ɽשʙʝʢʰʽץʘʟʘץ ʘʫʜʘʥʳ 

ʞʘסʜʘʡʳʥʜʘ ʤʘץʪʘ ʢᴇʙʝʣʝʛʽʥʽש ʞʘʧʧʘʡ ʢᴇʙʝʶʽ ʙʘʡץʘʣʜʳ. ʆʣ ᴇʩʽʤʜʽʢʪʝʨʜʽ120 ש-ʜʘʥ ʘʩʪʘʤ 

ʪװʨʽʥ ʟʘץʳʤʜʘʡʪʳʥ ʘʩʘ ץʘʫʽʧʪʽ ʟʠʷʥʢʝʩ. ɹʽʟʜʽש ʙʘʡץʘʫʳʤʳʟʰʘ, ʬʠʪʦʬʘʛ ʢᴇʙʽʥʝʩʝ ʞװʛʝʨʽ, 

 ʪʘץʳʣʜʘʨʳʥʘ ʟʠʷʥ ʢʝʣʪʽʨʝʜʽ. ʅʝʛʽʟʽʥʝʥ ʤʘץʜʘ ץʨʰʘײʨʳʰ ʞᴅʥʝ ʤʘʡʙײʙ ,ץʳʟʘʥʘץ

ʢᴇʙʝʣʝʛʽʥʽש ʞײʣʜʳʟײץʨʪʪʘʨʳ ᴇʩʽʤʜʽʢʪʝʨʜʽש ᴇʩʽʧ-ᴇʥʫʽʥʝ ʟʠʷʥʜʳʣʳסʳʥ ʪʠʛʽʟʝʜʽ. ʆʣʘʨ 

ʜʘץʳʣʜʘʨʜʳש ʞʘʧʳʨʘץʪʘʨʳʥ, ʞʝʤʽʩʪʝʨʽʥ, ʙװʨʰʽʢʪʝʨʽʥ, ʛװʣʰʦסʳʨʣʘʨʳʥ, ʜᴅʥʽʥ ʞʝʧ, 

ʞʦסʘʨʳ ᴇʥʽʤ ʘʣʫסʘ ʢʝʜʝʨʛʽ ʢʝʣʪʽʨʜʽ. 

ʄʘץʪʘ ʢᴇʙʝʣʝʛʽʥʽש ʞײʣʜʳʟײץʨʪʪʘʨʳ ץʘʪʪʳ ʞʝʤʽʨ ʙʦʣʳʧ ʢʝʣʝʜʽ, ʦʣʘʨ ʙʘʩʪʘʧץʳʜʘ 

ʞװʛʝʨʽ ʜʘץʳʣʳʥʳש ʞʘʧʳʨʘץʪʘʨʳʥ ʢʝʤʽʨʽʧ ץʘץשʘסʘ ʥʝʤʝʩʝ ʩʘשʳʣʘʫʣʘʨסʘ ʘʡʥʘʣʜʳʨʳʧ 

ʟʘץʳʤʜʘסʘʥʳʥʘ ץʘʨʘʤʘʩʪʘʥ, ʦʣʘʨ װʰʽʥ ʥʝʛʽʟʛʽ ʪʘסʘʤ ʩװʪʪʽ, ʩװʪʪʽ-ʙʘʣʘʫʳʟ ʞᴅʥʝ ʙʘʣʘʫʳʟ 

ʧʽʩʢʝʥ ʢʝʟʝשʜʝʨʜʝʛʽ ʞװʛʝʨʽ ʩʦʙʳסʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ (ʩʫʨʝʪ 1).  

 

   
 

1-ʩʫʨʝʪ ï ɾװʛʝʨʽ ʜʘץʳʣʳʥʜʘסʳ ʤʘץʪʘ ʢᴇʙʝʣʝʛʽʥʽש ʞײʣʜʳʟײץʨʪʪʘʨʳ 

 

ʂᴇʢʪʝʤʜʝ ɸʣʤʘʪʳ ʦʙʣʳʩʳ ɽשʙʝʢʰʽץʘʟʘץ ʘʫʜʘʥʳ ʞʘסʜʘʡʳʥʜʘ ʞװʛʝʨʽ ʩʝʙʫ ʘʣʜʳʥʜʘ 

 ʘʟʙʘץ ʩʘʪʳʥʜʘ ʢᴇʢʪʝʤʛʽץʪʘʫ ʤʘץʩʘʥʳʥ ʘʥʳ שʪʘʨʳʥʳץʫʳʨʰʘץ שʳʩʪʘʡʪʳʥ ʟʠʷʥʢʝʩʪʝʨʜʽץ

ʞײʤʳʩʪʘʨʳ ʞװʨʛʽʟʽʣʜʽ. ɾװʨʛʽʟʽʣʛʝʥ ʞײʤʳʩʪʘʨʜʳש ʥᴅʪʠʞʝʩʽ ʙʦʡʳʥʰʘ ɸʣʤʘʪʳ ʦʙʣʳʩʳ 
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ʙʦʡʳʥʰʘ ʞװʛʝʨʽ ʘʣץʘʙʳʥʜʘ ʙʽʨ ʰʘʨʰʳ ʤʝʪʨʜʝʥ 0,001 ʜʘʥʘ ʢᴇʣʝʤʽʥʜʝ ʤʘץʪʘ ʢᴇʙʝʣʝʛʽʥʽש 

 ʛʝʨʽװʰʽʥ ʞװ ʰʫ ʜʠʥʘʤʠʢʘʩʳʥ ʟʝʨʪʪʝʫײ שʪʘ ʢᴇʙʝʣʝʛʽʥʽץʪʘʨʳ ʪʘʙʳʣʜʳ. ʄʘץʫʳʨʰʘץ

ʘʣץʘʧʪʘʨʳʥʘ ʤʘץʪʘ ʢᴇʙʝʣʝʛʽ ʘʥʘʣʳץʪʘʨʳʥʳש ʬʝʨʦʤʦʥ ʜʠʩʧʝʥʩʝʨʽ ʩʘʣʳʥסʘʥ ʜʝʣʴʪʘ ʧʽʰʽʥʜʽ 

ʞʝʣʽʤʜʽ ʪײʪץʳʰʪʘʨʳ ʽʣʽʥʜʽ (ʩʫʨʝʪ 2). ɹײʣ ᴅʜʽʩ ʤʘץʪʘ ʢᴇʙʝʣʝʛʽʥʽײ שʰʫ ʫʘץʳʪʳʥ ʘʥʳץʪʘʫסʘ 

ʢᴇʤʝʢʪʝʩʝʜʽ.  
 

   
 

2-ʩʫʨʝʪ ï ɾװʛʝʨʽ ʘʣץʘʙʳʥʘ ʦʨʥʘʪʳʣסʘʥ ʤʘץʪʘ ʢᴇʙʝʣʝʛʽʥʽש ʬʝʨʦʤʦʥ ʪײʪץʳʰʪʘʨʳ 

 

ɽשʙʝʢʰʽץʘʟʘץ ʘʫʜʘʥʳ, ʐʝʣʝʢ ʘʫʳʣʳʥʜʘ ʦʨʥʘʣʘʩץʘʥ ʤʝʪʝʦʩʪʘʥʩʘʥʳש 

ʤʝʪʝʦʨʦʣʦʛʠʷʣʳץ ʤᴅʣʽʤʝʪʪʝʨʽ ʙʦʡʳʥʰʘ ʤʘץʪʘ ʢᴇʙʝʣʝʛʽʥʽײ שʰʫ ʢʝʟʽʥʜʝ ʪʠʽʤʜʽ 

ʪʝʤʧʝʨʘʪʫʨʘʣʘʨʜʳץ שʦʩʳʥʜʳʩʳ 249,50ʉ ײץʨʘʜʳ (ʩʫʨʝʪ 3).  
 

 
 

3-ʩʫʨʝʪ ï ʄʘץʪʘ ʢᴇʙʝʣʝʛʽʥʽש ʜʘʤʫʳʥʘ ץʘʞʝʪʪʽ ʪʠʽʤʜʽ ʪʝʤʧʝʨʘʪʫʨʘʣʘʨʜʳץ שʦʩʳʥʜʳʩʳ 

  

ɹʽʟʜʽש ʟʝʨʪʪʝʫʣʝʨʽʤʽʟʜʽש ʥᴅʪʠʞʝʣʝʨʽ ɸʣʤʘʪʳ ʦʙʣʳʩʳ ʞʘסʜʘʡʳʥʜʘ ʞװʛʝʨʽ 

ʘʣץʘʧʪʘʨʳʥʜʘסʳ ʤʘץʪʘ ʢᴇʙʝʣʝʢʪʝʨʽʥʽײ שʰʫʳ ʤʘʤʳʨ ʘʡʳʥʳש ʙʽʨʽʥʰʽ ʦʥʢװʥʜʽʛʽʥʜʝ 

ʪʽʨʢʝʣʛʝʥʽʥ ʢᴇʨʩʝʪʪʽ (ʢʝʩʪʝ 1, ʩʫʨʝʪ 4). ʄʘץʪʘ ʢᴇʙʝʣʝʛʽʥʽש ʜʘʤʫʳʥ ʙʘץʳʣʘʫ ʢʝʟʽʥʜʝ 

 שʪʳץʨʧʘײ ʥʠ ʢʝʣʝʩʽסʽʤʝʥ ʢᴇʙʝʡʝʪʽʥʽ, ʷשʢʝʟʝ-שʩʘʥʳ ʢʝʟʝ שʪʘʨ ʙʦʡʳʥʰʘ ʟʠʷʥʢʝʩʪʝʨʜʽץʨʧʘײ

ʩʘʥʳ ʘʣʜʳסשʳסʘ ץʘʨʘסʘʥʜʘ ʢᴇʧ ʝʢʝʥʜʽʛʽ ʙʘʡץʘʣʜʳ. 

ɸʫʘʥʳש ʦʨʪʘʰʘ ʪʝʤʧʝʨʘʪʫʨʘʩʳ 18,60ʉ ʙʦʣʩʘ, 10 ʩʤ ʪʝʨʝשʜʽʢʪʝʛʽ ʪʦʧʳʨʘץʪʳש 
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ʪʝʤʧʝʨʘʪʫʨʘʩʳ 160ʉ ʙʦʣʜʳ. ʄʘʤʳʨ ʘʡʳʥʜʘ ʤʘץʪʘ ʢᴇʙʝʣʝʛʽʥʝ ʘʨʥʘʣסʘʥ ʬʝʨʦʤʦʥʜʳ 

ʪײʪץʳʰʪʘʨʳʥʘ ʪװʩʢʝʥ ʢᴇʙʝʣʝʢʪʝʨ ʩʘʥʳ I ʦʥʢװʥʜʽʢʪʝ - 3, II ʦʥʢװʥʜʽʢʪʝ - 4, III ʦʥʢװʥʜʽʢʪʝ - 6 

ʜʘʨʘץʪʳ ײץʨʘʜʳ (ʩʫʨʝʪ 4), ʘʣ ʟʠʷʥʢʝʩʪʽש ʞײʤʳʨʪץʘ ʩʘʣʫʳ ʞᴅʥʝ ʙʽʨʽʥʰʽ ʞʘʩʪʘסʳ 

ʞײʣʜʳʟײץʨʪʪʘʨʳʥʳש ʧʘʡʜʘ ʙʦʣʫʳ ʦʩʳ ʘʡʜʳש ʝʢʽʥʰʽ ʦʥʢװʥʜʽʛʽʥʜʝ ʙʘʡץʘʣʜʳ. 
 

1-ʢʝʩʪʝ ï ʄʘץʪʘ ʢᴇʙʝʣʝʛʽʥʽש ʜʘʤʫ ʬʝʥʦʣʦʛʠʷʩʳ 

  
  ɸʡʣʘʨ    ץʨʧʘױ

ʤʘʤʳʨ ʤʘʫʩʳʤ ʰʽʣʜʝ    ʪʘʤʳʟ ץʳʨʢװʡʝʢ ץʘʟʘʥ 

I II  III  I II  III  I II  III  I II  III  I II  III  I II  III   

I + + + + + +              

 Å Å Å Å Å              

  - - - - -             

    0 0 0             

II        + + + +          

      Å Å Å Å          

       - - -          

        0 0          

III            + + + +      

          Å Å Å       

          - - - - -     

           0 0 0 0 (0)    

ɽʩʢʝʨʪʫ: + ï ײʰʫ, Å ï ʞײʤʳʨʪץʘ,   -  ï ʞײʣʜʳʟײץʨʪ, 0 ï ץʫʳʨʰʘץ.    

 

ʐʽʣʜʝ ʘʡʳʥʜʘ ʘʫʘʥʳש ʦʨʪʘʰʘ ʪʝʤʧʝʨʘʪʫʨʘʩʳ 24,4Üʉ ʙʦʣʜʳ. ʂװʥʜʝʣʽʢʪʽ ʘʫʘ ʨʘʡʳ 

ʞʘסʜʘʡʳʥ ʙʘץʳʣʘʫ ʙʘʨʳʩʳʥʜʘ (ɽשʙʝʢʰʽץʘʟʘץ ʘʫʜʘʥʳ, ʐʝʣʝʢ ʤʝʪʝʦʩʪʘʥʩʘʩʳ) ʰʽʣʜʝ 

ʘʡʳʥʳש ʝʢʽʥʰʽ ʦʥʢװʥʜʽʛʽʥʜʝ ʪʠʽʤʜʽ ʪʝʤʧʝʨʘʪʫʨʘʣʘʨʜʳץ שʦʩʳʥʜʳʩʳ 807,8Üʉ ײץʨʘʫʳʥʘ 

ʙʘʡʣʘʥʳʩʪʳ ʤʘץʪʘ ʢᴇʙʝʣʝʛʽʥʽש ʝʢʽʥʰʽ ײʨʧʘסʳʥʳײ שʰʫ ʫʘץʳʪʳ ʙʦʣʞʘʥʜʳ. ɹײʣ ʢʝʟʜʝ 

ʬʝʨʦʤʦʥ ʪײʪץʳʰʳʥʘ ʪװʩʢʝʥ ʬʠʪʦʬʘʛ ʘʪʘʣʳסʳʥʳש ʩʘʥʳ 9 ʜʘʨʘץʪʳ ײץʨʘʜʳ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, 

ʦʩʳ ʫʘץʳʪʪʘ ʤʘץʪʘ ʢᴇʙʝʣʝʛʽʥʽש ʞײʣʜʳʟײץʨʪʪʘʨʳ ץʫʳʨʰʘץʪʘʥʘ ʙʘʩʪʘʣʜʳ. ʐʽʣʜʝ ʘʡʳʥʳש 

 שʪʘ ʢᴇʙʝʣʝʛʽʥʽץʥʜʽʛʽʥʜʝ ʤʘװʙʽʨʽʥʰʽ ʞᴅʥʝ ʝʢʽʥʰʽ ʦʥʢ שʥʜʽʛʽ ʤʝʥ ʪʘʤʳʟ ʘʡʳʥʳװʰʽʥʰʽ ʦʥʢװ

ʬʝʨʦʤʦʥ ʪײʪץʳʰʳʥʘ ʪװʩʢʝʥ ʝʨʝʩʝʢʪʝʨʽʥʽש ʩʘʥ ʤᴇʣʰʝʨʽ 6, 5, 9 ʜʘʨʘץ ʙʦʣʜʳ.  

 

4-ʩʫʨʝʪ ï ʄʘץʪʘ ʢᴇʙʝʣʝʛʽʥʽש ʩʘʥ ʤᴇʣʰʝʨʽ ʜʠʥʘʤʠʢʘʩʳ  

ɯ ɯɯ ɯɯɯ ɯ ɯɯ ɯɯɯ ɯ ɯɯ ɯɯɯ ɯ ɯɯ ɯɯɯ ɯ ɯɯ ɯɯɯ ɯ ɯɯ 
ʤʘʤʳʨ ʤʘʫʩʳʤ ʰʽʣʜʝ ʪʘʤʳʟ ʘʟʘʥץʡʝʢװʳʨʢץ
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ɸʣʤʘʪʳ ʦʙʣʳʩʳ ʞʘסʜʘʡʳʥʜʘ ʟʠʷʥʢʝʩʪʝʨʜʽװ שʰʽʥʰʽ ײʨʧʘסʳ ʪʘʤʳʟ ʘʡʳʥʳש ʝʢʽʥʰʽ 

ʦʥʢװʥʜʽʛʽʥʜʝ, ʷסʥʠ ʪʠʽʤʜʽ ʪʝʤʧʝʨʘʪʫʨʘʣʘʨʜʳץ שʦʩʳʥʜʳʩʳ 1424,5Üʉ ײץʨʘסʘʥ ʢʝʟʜʝ 

ʙʘʩʪʘʣʜʳ. ʌʝʨʦʤʦʥ ʪײʪץʳʰʪʘʨʳʥʘ ʟʠʷʥʢʝʩʪʽ10 ש ʘʪʘʣʳץ ʜʘʨʘסʳ ʪװʩʢʝʥʽ ʘʥʳץʪʘʣʜʳ. ɹײʣ 

ʢʝʟʝשʜʝ ʤʘץʪʘ ʢᴇʙʝʣʝʛʽ ʞװʛʝʨʽ ʜʘץʳʣʳʥʳש ʞʘʧʳʨʘץʪʘʨʳʥ, ʩʘʙʘץʪʘʨʳʥ ʞᴅʥʝ ʤʘʩʘץʪʘʨʳʥ 

ʟʘץʳʤʜʘʧ, ʟʠʷʥ ʢʝʣʪʽʨʜʽ.  

ʄʘץʪʘ ʢᴇʙʝʣʝʛʽʥʽש ʞײʤʳʨʪץʘ ʩʘʣʫʳ ʞᴅʥʝ ᴅʨʪװʨʣʽ ʞʘʩʪʘסʳ ʞײʣʜʳʟײץʨʪʪʘʨʳʥʳש 

ʜʘʤʫʳ ʤʘʤʳʨ ʘʡʳʥʳש ʝʢʽʥʰʽ ʦʥʢװʥʜʽʛʽʥʝʥ ץʳʨʢװʡʝʢ ʘʡʳʥʳש ʩʦשʳʥʘ ʜʝʡʽʥ װʟʜʽʢʩʽʟ 

ʙʘʡץʘʣʜʳ. 

ʄʘץʪʘ ʢᴇʙʝʣʝʛʽʥʽש ʜʘʤʫʳʥ ײʟʘץ ʤʝʨʟʽʤʜʽ ʙʦʣʞʘʫ ʤʘץʩʘʪʳʥʜʘ ʝʛʽʥ ʞʠʥʘסʘʥʥʘʥ ʢʝʡʽʥ  

ʞװʛʝʨʽ ʘʣץʘʧʪʘʨʳʥʜʘ ץʳʩʪʘʫסʘ ʢʝʪʢʝʥ ץʫʳʨʰʘץʪʘʨʜʳ ʘʥʳץʪʘʫ װʰʽʥ ץʘʟʙʘ ʞװʤʳʩʪʘʨʳ 

ʞװʨʛʽʟʽʣʜʽ. ʄʘץʪʘ ʢᴇʙʝʣʝʛʽ ʩʘʥ ʤᴇʣʰʝʨʽʥʽש ʢᴇʙʝʶʽʥʝ ʞᴅʥʝ ʦשʪʘʡʣʳ ʜʘʤʫʳʥʘ ʳץʧʘʣ ʝʪʝʪʽʥ  

ʙʦʣʞʘʫʰʳ ʬʘʢʪʦʨʣʘʨʳ ʢʝʩʪʝʜʝ (ʢʝʩʪʝ 2) ʢʝʣʪʽʨʽʣʛʝʥ.   
 

2-ʢʝʩʪʝ ï ʄʘץʪʘ ʢᴇʙʝʣʝʛʽʥʽש ʜʘʤʫʳʥʘ ʳץʧʘʣ ʝʪʫʰʽ ʙʦʣʞʘʫʰʳ ʬʘʢʪʦʨʣʘʨ (ɸʣʤʘʪʳ 

ʦʙʣʳʩʳ) 

 

ʊʊװ פʰʽʥ ʪʝʤʧʝʨʘʪʫʨʘ ʰʝʛʽ, 0ʉ/ʪᴅʫʣ. 10 

ɹʽʨʽʥʰʽ ײʨʧʘסʳʥʳש ʜʘʤʫʳʥʘ ץʘʞʝʪʪʽ ʊʊפ ʞᴅʥʝ ʦʨʪʘʰʘ 

ʪᴅʫʣʽʢʪʽʢ ʪʝʤʧʝʨʘʪʫʨʘ, 0ʉ/ʪᴅʫʣ. 

249,5 

19,3 

ɽʢʽʥʰʽ ײʨʧʘסʳʥʳש ʜʘʤʫʳʥʘ ץʘʞʝʪʪʽ ʊʊפ ʞᴅʥʝ ʦʨʪʘʰʘ 

ʪᴅʫʣʽʢʪʽʢ ʪʝʤʧʝʨʘʪʫʨʘ, 0ʉ/ʪᴅʫʣ. 

807,8 

23,7 

 ʞᴅʥʝ ʦʨʪʘʰʘ פʘʞʝʪʪʽ ʊʊץ ʜʘʤʫʳʥʘ שʳʥʳסʨʧʘײ ʰʽʥʰʽת

ʪᴅʫʣʽʢʪʽʢ ʪʝʤʧʝʨʘʪʫʨʘ, 0ʉ/ʪᴅʫʣ.. 

1424,5 

21,05 

 ʪʘʨ ʩʘʥʳ, 1 ʤĮ 0,015ץʫʳʨʰʘץ ʘ ʢʝʪʢʝʥסʳʩʪʘʫפ

  ʥʜʽʛʽװI ʦʥʢ שʰʫ ʤʝʨʟʽʤʽ  ʄʘʤʳʨ ʘʡʳʥʳײ ʞʘʧʧʘʡ שʪʳץʨʧʘײ ʘʥץץʳʩʪʘʧ ʰʳפ

ɹʽʨʽʥʰʽ ײʨʧʘץ ʙʦʡʳʥʰʘ 100 ᴇʩʽʤʜʽʢʪʝʛʽ ʞײʣʜʳʟײץʨʪʪʘʨ 

ʩʘʥʳ  (ʦʨʪʘʰʘ ʞᴅʥʝ ʤʘʢʩʠʤʘʣʜʳ), ʜʘʥʘ  

4,6 

5 

ɽʢʽʥʰʽ ײʨʧʘץ ʙʦʡʳʥʰʘ 100 ᴇʩʽʤʜʽʢʪʝʛʽ ʞײʣʜʳʟײץʨʪʪʘʨ 

ʩʘʥʳ  (ʦʨʪʘʰʘ ʞᴅʥʝ ʤʘʢʩʠʤʘʣʜʳ), ʜʘʥʘ 

5,3 

6 

 ʨʪʪʘʨײץʣʜʳʟײʙʦʡʳʥʰʘ 100 ᴇʩʽʤʜʽʢʪʝʛʽ ʞ ץʨʧʘײ ʰʽʥʰʽת

ʩʘʥʳ  (ʦʨʪʘʰʘ ʞᴅʥʝ ʤʘʢʩʠʤʘʣʜʳ), ʜʘʥʘ 

5,0 

6 

ɿʠʷʥʢʝʩʢʝ ץʘʨʩʳ ʙʠʦʣʦʛʠʷʣʳץ ʢװʨʝʩʪʽש ʪʠʽʤʜʽʣʽʛʽ, % I ײʨʧʘץï 69,2% 

II ײʨʧʘ66,0% - ץ 

III ײʨʧʘץ ï 67,9% 

 

 ʳ ʞʳʣʳ ɸʣʤʘʪʳסʦʨʳʪʳʥʜʳʣʘʡ ʢʝʣʝ, ʙʠʳʣץ ʦʨʳʪʳʥʜʳ. ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽʥפ

ʦʙʣʳʩʳ ʞʘסʜʘʡʳʥʜʘ ʤʘץʪʘ ʢᴇʙʝʣʝʛʽ 3 ײʨʧʘץʪʘ ʜʘʤʠʪʳʥʳ ʘʥʳץʪʘʣʜʳ. ʌʠʪʦʬʘʛʪʘʨʜʳש 

ʘʪʘʣʳץʪʘʨʳ װʥʝʤʽ ʬʝʨʦʤʦʥ ʪײʪץʳʰʪʘʨʳʥʘ ʪװʩʽʧ ʪײʨסʘʥʜʳץʪʘʥ, ʤʘץʪʘ ʢᴇʙʝʣʝʛʽʥʽש ʙʽʨ 

 ʰʽʥʰʽװ ʝʢʽʥʰʽ ʞᴅʥʝ שʘʣʜʳ. ɿʠʷʥʢʝʩʪʝʨʜʽץʳ ʙʘʡסʘʥʜʳץʣʘʩʳʧ ʞʘʪײ ʘץץʨʧʘײ ʳ ʢʝʣʝʩʽסʨʧʘײ

 ʰʝʣʝʨʽʥ ʞʘʧʧʘʡװʛʝʥʝʨʘʪʠʚʪʽ ʤ שʳʣʳʥʳץʛʝʨʽ ʜʘװʨʪʪʘʨʳ ʞײץʣʜʳʟײʞ שʪʘʨʳʥʳץʨʧʘײ

ʟʘץʳʤʜʘʜʳ. ʄʘץʪʘ ʢᴇʙʝʣʝʛʽʥʽש ʞײʤʳʨʪץʘ ʩʘʣʫʳ ʞᴅʥʝ ᴅʨʪװʨʣʽ ʞʘʩʪʘסʳ 

ʞײʣʜʳʟײץʨʪʪʘʨʳʥʳש ʜʘʤʫʳ ײʰʫ ʢʝʟʝשʽʥʝʥ ʙʘʩʪʘʧ, ʢװʟʜʽש ʦʨʪʘʩʳʥʘ ʜʝʡʽʥ װʟʜʽʢʩʽʟ 

ʞʘʣסʘʩʪʳ. ױʟʘץ ʤʝʨʟʽʤʜʽ ʙʦʣʞʘʫ ʤʘץʩʘʪʳʥʜʘ ʞװʛʝʨʽ ʘʣץʘʧʪʘʨʳʥʜʘ ʝʛʽʥ ʞʠʥʘסʘʥʥʘʥ ʢʝʡʽʥ 

ʪʦʧʳʨʘץʪʳ ץʘʟʫ ʞײʤʳʩʪʘʨʳ ʞװʨʛʽʟʽʣʜʽ. פʘʟʙʘ ʞײʤʳʩʪʘʨʳʥʳש ʥᴅʪʠʞʝʩʽ ʙʦʡʳʥʰʘ ʙʽʨ 

ʰʘʨʰʳ ʤʝʪʨʜʝʥ 0,001 ʜʘʥʘ ץʫʳʨʰʘץ ʪʘʙʳʣʜʳ.  

 שʳʣʳʤʠ ʟʝʨʪʪʝʫʣʝʨʜʽס ʤʳʩʪʘʨʳ çɹʽʣʽʤ ʤʝʥײʘʨʞʳʣʘʥʜʳʨʫ. ɿʝʨʪʪʝʫ ʞפ

 ʜʘʨʣʘʤʘʩʳ, BR10764960 çᴆʩʽʤʜʽʢʪʝʨ ʢʘʨʘʥʪʠʥʽסʦʣʞʝʪʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫè ɹʶʜʞʝʪʪʽʢ ɹʘץ

ʞᴅʥʝ ʞʝʤʽʩ, ʢᴇʢᴇʥʽʩ, ʜᴅʥʜʽ, ʞʝʤʰᴇʧ, ʙײʨʰʘץ ʜʘץʳʣʜʘʨʳʥ ץʦʨסʘʫʜʳש ʠʥʪʝʛʨʘʣʜʳ 

ʞװʡʝʣʝʨʽʥ ᴅʟʽʨʣʝʫ ʞᴅʥʝ ʞʝʪʽʣʜʽʨʫè ɹʘסʜʘʨʣʘʤʘʣʳ-ʥʳʩʘʥʘʣʳ ץʘʨʞʳʣʘʥʜʳʨʫ 

ʙʘסʜʘʨʣʘʤʘʩʳʥʳ1 ש ʤʽʥʜʝʪʽ çפʈ ʘʫʤʘסʳʥʜʘסʳ ץʘʫʽʧʪʽ, ʘʩʘ ץʘʫʽʧʪʽ ʢʘʨʘʥʪʠʥʜʽʢ ʟʠʷʥʜʳ 

ʦʨʛʘʥʠʟʤʜʝʨʜʽש ʪʘʨʘʣʫʳʥ ʙʦʣʞʘʫ ᴅʜʽʩʪʝʤʝʩʽʥ ᴅʟʽʨʣʝʫè ʘʷʩʳʥʜʘ 2021-2023 ʞʳʣʜʘʨʳ 

ʞװʨʛʽʟʽʣʜʽ. 
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ɸʥʥʦʪʘʮʠʷ. ʂʫʢʫʨʫʟʘ (Zea mays L.) - ʦʜʥʘ ʠʟ ʦʩʥʦʚʥʳʭ ʢʫʣʴʪʫʨ ʚ ʤʠʨʦʚʦʤ ʟʝʤʣʝʜʝʣʠʷ ʩ 

ʨʘʟʥʦʩʪʦʨʦʥʥʠʤ ʧʨʠʤʝʥʝʥʠʝʤ. ɼʣʷ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʳʭ ʮʝʣʝʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠʤʝʨʥʦ 20% ʟʝʨʥʘ 

ʢʫʢʫʨʫʟʳ, ʥʘ ʪʝʭʥʠʯʝʩʢʠʝ ʮʝʣʠ - 15-20% ʠ ʦʢʦʣʦ ʜʚʝ ʪʨʝʪʠ - ʥʘ ʢʦʨʤʦʚʳʝ. ɺ ʂʘʟʘʭʩʪʘʥʝ ʢʫʢʫʨʫʟʘ 

ʚʳʨʘʱʠʚʘʝʪʩʷ ʥʘ ʧʣʦʱʘʜʠ ʙʦʣʝʝ 250 ʪʳʩʷʯ ʛʝʢʪʘʨʦʚ ʚ ʛʦʜ. ʂʫʢʫʨʫʟʘ ʘʢʪʠʚʥʦ ʚʳʨʘʱʠʚʘʝʪʩʷ ʚ 

ɸʣʤʘʪʠʥʩʢʦʡ, ʊʫʨʢʝʩʪʘʥʩʢʦʡ, ʂʦʩʪʘʥʘʡʩʢʦʡ ʠ ɾʘʤʙʳʣʩʢʦʡ ʦʙʣʘʩʪʷʭ. ʇʨʦʛʥʦʟ ʬʠʪʦʩʘʥʠʪʘʨʥʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʚ ʟʘʱʠʪʝ ʨʘʩʪʝʥʠʡ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʚʝʨʦʷʪʥʦʩʪʥʦʝ ʥʘʫʯʥʦ-ʦʙʦʩʥʦʚʘʥʥʦʝ ʩʫʞʜʝʥʠʝ ʦ 

ʜʠʥʘʤʠʢʝ ʧʦʧʫʣʷʮʠʡ ʚʨʝʜʥʳʭ ʦʙʲʝʢʪʦʚ ʚ ʙʫʜʫʱʝʤ, ʙʘʟʠʨʫʶʱʝʝʩʷ ʥʘ ʚʳʷʚʣʝʥʥʳʭ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʷʭ ʚ ʧʨʦʰʣʦʤ. ʇʨʠ ʵʪʦʤ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʠ ʪʦʯʥʦʩʪʴ ʧʨʦʛʥʦʟʦʚ ʟʘʚʠʩʷʪ ʦʪ ʩʪʝʧʝʥʠ 

ʠʟʫʯʝʥʥʦʩʪʠ ʬʘʢʪʦʨʦʚ ʜʠʥʘʤʠʢʠ ʯʠʩʣʝʥʥʦʩʪʠ ʦʙʲʝʢʪʘ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʠʚʦʜʷʪʩʷ 

ʨʝʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʜʠʥʘʤʠʢʠ ʯʠʩʣʝʥʥʦʩʪʠ ʦʩʦʙʦ ʦʧʘʩʥʦʛʦ ʚʨʝʜʠʪʝʣʷ 

ʭʣʦʧʢʦʚʦʡ ʩʦʚʢʠ ʥʘ ʧʦʩʝʚʘʭ ʢʫʢʫʨʫʟʳ ʚ ʫʩʣʦʚʠʷʭ ɸʣʤʘʪʠʥʩʢʦʡ ʦʙʣʘʩʪʠ.  

ʍʣʦʧʢʦʚʘʷ ʩʦʚʢʘ ï ʪʝʧʣʦʣʶʙʠʚʦʝ ʥʘʩʝʢʦʤʦʝ, ʢʦʪʦʨʦʝ ʜʣʷ ʩʚʦʝʛʦ ʨʘʟʚʠʪʠʷ ʪʨʝʙʫʝʪ 

ʜʦʩʪʘʪʦʯʥʦ ʤʥʦʛʦ ʪʝʧʣʘ. ʇʦʷʚʣʝʥʠʝ ʝʜʠʥʠʯʥʳʭ ʙʘʙʦʯʝʢ ʧʝʨʝʟʠʤʦʚʘʚʰʝʛʦ ʧʦʢʦʣʝʥʠʷ ʦʪʤʝʯʘʝʪʩʷ, 

ʢʦʛʜʘ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʯʚʳ ʥʘ ʛʣʫʙʠʥʝ 10 ʩʤ ʫʜʝʨʞʠʚʘʝʪʩʷ ʥʘ ʫʨʦʚʥʝ 16Áʉ ʠ ʚʳʰʝ, ʘ ʪʘʢʞʝ ʧʨʠ 

ʩʨʝʜʥʝʩʫʪʦʯʥʳʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʚʦʟʜʫʭʘ 19-20Áʉ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʭʣʦʧʢʦʚʘʷ ʩʦʚʢʘ ʨʘʟʚʠʚʘʝʪʩʷ ʚ 

ʪʨʝʭ ʧʦʢʦʣʝʥʠʷʭ ʠ ʦʜʥʦ ʧʦʢʦʣʝʥʠʝ ʥʘʢʣʘʜʳʚʘʣʦʩʴ ʥʘ ʩʣʝʜʫʶʱʝʝ ʧʦʢʦʣʝʥʠʝ, ʪʘʢ ʢʘʢ ʩʘʤʮʳ 

ʬʠʪʦʬʘʛʦʚ ʧʦʩʪʦʷʥʥʦ ʧʦʧʘʜʘʣʠ ʥʘ ʬʝʨʦʤʦʥʦʚʳʝ ʣʦʚʫʰʢʠ. ɻʫʩʝʥʠʮʳ ʚʪʦʨʦʛʦ ʠ ʪʨʝʪʴʝʛʦ 

ʧʦʢʦʣʝʥʠʷ ʚʨʝʜʠʪʝʣʷ ʤʘʩʩʦʚʦ ʧʦʚʨʝʞʜʘʣʠ ʛʝʥʝʨʘʪʠʚʥʳʝ ʦʨʛʘʥʳ ʢʫʢʫʨʫʟʳ. ʆʪʢʣʘʜʳʚʘʥʠʝ ʷʠʮ 

http://www.jbks.ru/archive/issue-27/article-5
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ʭʣʦʧʢʦʚʦʡ ʤʦʣʠ ʠ ʨʘʟʚʠʪʠʝ ʛʫʩʝʥʠʮ ʨʘʟʥʦʛʦ ʚʦʟʨʘʩʪʘ ʧʨʦʜʦʣʞʘʣʦʩʴ ʥʝʧʨʝʨʳʚʥʦ ʩ ʥʘʯʘʣʘ ʣʝʪʘ 

ʭʣʦʧʢʦʚʦʡ ʩʦʚʢʠ ʠ ʜʦ ʧʦʟʜʥʝʡ ʦʩʝʥʠ. ɺ ʮʝʣʷʭ ʜʦʣʛʦʩʨʦʯʥʦʛʦ ʧʨʦʛʥʦʟʘ ʧʦʩʣʝ ʩʙʦʨʘ ʫʨʦʞʘʷ ʥʘ 

ʢʫʢʫʨʫʟʥʳʭ ʧʦʣʷʭ ʧʨʦʚʦʜʠʣʠʩʴ ʧʦʯʚʝʥʥʳʝ ʨʘʩʢʦʧʢʠ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʨʘʩʢʦʧʦʢ ʥʘ ʦʜʥʦʤ 

ʢʚʘʜʨʘʪʥʦʤ ʤʝʪʨʝ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ 0,001 ʢʫʢʦʣʦʢ ʚʨʝʜʠʪʝʣʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʠʥʘʤʠʢʘ ʯʠʩʣʝʥʥʦʩʪʠ, ʭʣʦʧʢʦʚʘʷ ʩʦʚʢʘ, ʬʠʪʦʬʘʛ, ʢʫʢʫʨʫʟʘ, 

ʬʝʨʦʤʦʥʦʚʳʝ ʣʦʚʫʰʢʠ 
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Annotation. Corn (Zea mays L.) is one of the main crops in the world of agriculture with a 

versatile application. About 20% of corn grain is used for food purposes, 15-20% for technical purposes 

and about two thirds for fodder. In Kazakhstan, corn is grown on an area of more than 250 thousand 

hectares per year. Corn is actively grown in Almaty, Turkestan, Kostanay and Zhambyl regions. The 

forecast of the phytosanitary state in plant protection is considered as a probabilistic scientifically based 

judgment on the dynamics of populations of harmful objects in the future, based on the revealed patterns 

in the past. At the same time, the reliability and accuracy of forecasts depend on the degree of knowledge 

of the factors of the population dynamics of the forecasting object. The article presents the results of 

studies to determine the dynamics of the population of a particularly dangerous pest of the cotton scooper 

on corn crops in the conditions of the Almaty region.  

Helicoverpa armigera is a heat loving insect that requires a lot of heat for its development. The 

appearance of single butterflies of the overwintered generation is noted when the soil temperature at a 

depth of 10 cm is kept at 16ÁC and above, as well as at average daily air temperatures of 19-20 Á C. It is 

established that the cotton scoop develops in three generations and one generation is superimposed on the 

next generation. Since male phytophages constantly fell into pheromone traps, it can be argued that one 

generation of the cotton scoop is superimposed on the next generation. The caterpillars of the second and 

third generation of the pest massively damaged the generative organs of corn. The laying of Helicoverpa 

armigera eggs and the development of caterpillars of different ages continued continuously from the 

beginning of the summer of the cotton moth until late autumn. In order to make a long-term forecast after 

harvesting, soil excavations were carried out in corn fields. According to the results of excavations, 0.001 

pest pupae were found on one square meter. 

Keywords: population dynamics, Helicoverpa armigera, phytophagus, corn, pheromone traps.  
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ɾ. ɾʠʝʤʙʘʝʚʘè, ʛ.ɸʣʤʘʪʳ, ʂʘʟʘʭʩʪʘʥ 

 
ɸʥʥʦʪʘʮʠʷ.  ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʬʠʪʦʩʘʥʠʪʘʨʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʷʙʣʦʥʝʚʳʭ 

ʩʘʜʦʚ ʶʛʘ ʠ ʶʛʦ-ʚʦʩʪʦʢʘ ʂʘʟʘʭʩʪʘʥʘ. ɺ ʩʘʜʦʚʳʭ ʘʛʨʦʮʝʥʦʟʘʭ ʶʛʘ ʠ ʶʛʦ-ʚʦʩʪʦʢʘ ʂʘʟʘʭʩʪʘʥʘ 

ʚʳʷʚʣʝʥʳ ʜʦʤʠʥʠʨʫʶʱʠʝ ʚʠʜʳ ʚʨʝʜʠʪʝʣʝʡ ʷʙʣʦʥʠ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʜʦʤʠʥʠʨʫʶʱʠʤʠ ʚʠʜʘʤʠ 

ʚʨʝʜʠʪʝʣʝʡ ʚ ʩʘʜʦʚʳʭ ʘʛʨʦʮʝʥʦʟʘʭ ʷʚʣʷʶʪʩʷ ʷʙʣʦʥʥʘʷ ʧʣʦʜʦʞʦʨʢʘ (Cydia pomonella), ʢʣʝʱʠ 

ʨʘʟʥʳʭ ʚʠʜʦʚ (Acarina), ʟʝʣʝʥʘʷ ʷʙʣʦʥʥʘʷ ʪʣʷ (Dysaphis aucupariae) ʠ ʢʘʣʠʬʦʨʥʠʡʩʢʘʷ ʱʠʪʦʚʢʘ 

(Diaspidiotus perniciosus).  ʆʪʤʝʯʝʥʦ, ʯʪʦ ʪʝʧʣʘʷ ʠ ʤʘʣʦʩʥʝʞʥʘʷ ʟʠʤʘ ʧʨʝʜʳʜʫʱʝʛʦ ʛʦʜʘ, ʩʚʷʟʘʥʥʘʷ 

ʩ ʛʣʦʙʘʣʴʥʳʤ ʧʦʪʝʧʣʝʥʠʝʤ ʢʣʠʤʘʪʘ, ʩʧʦʩʦʙʩʪʚʦʚʘʣʘ ʚʳʞʠʚʘʥʠʶ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʟʠʤʫʶʱʝʛʦ ʟʘʧʘʩʘ 

ʚʨʝʜʠʪʝʣʝʡ, ʙʣʘʛʦʜʘʨʷ ʯʝʤʫ ʤʥʦʛʠʝ ʠʟ ʥʠʭ ʧʦʣʫʯʠʣʠ ʧʨʝʠʤʫʱʝʩʪʚʦ ʠ ʜʘʣʠ ʚʩʧʳʰʢʫ ʯʠʩʣʝʥʥʦʩʪʠ. 

ɼʣʷ ʠʟʫʯʝʥʠʷ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʠ ʚʨʝʜʦʥʦʩʥʦʩʪʠ ʦʩʥʦʚʥʳʭ ʚʨʝʜʠʪʝʣʝʡ ʷʙʣʦʥʝʚʳʭ ʩʘʜʦʚ 

ʦʙʩʣʝʜʦʚʘʥʦ 25 ʭʦʟʷʡʩʪʚ ʥʘ ʶʛʝ ʠ ʶʛʦ-ʚʦʩʪʦʢʘ ʂʘʟʘʭʩʪʘʥʘ. ɸ ʪʘʢʞʝ ʚ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʳ ʜʘʥʥʳʝ 

ʧʦʚʨʝʞʜʝʥʥʦʩʪʠ ʷʙʣʦʥʠ ʚʨʝʜʠʪʝʣʷʤʠ ʚ ʩʘʜʘʭ ɸʣʤʘʪʠʥʩʢʦʡ, ɾʝʪʳʩʫʩʢʦʡ, ɾʘʤʙʳʣʩʢʦʡ ʠ 

ʊʫʨʢʝʩʪʘʥʩʢʦʡ ʦʙʣʘʩʪʝʡ. ɸʥʘʣʠʟ ʩʦʙʨʘʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʦ ʚʨʝʜʠʪʝʣʷʤ ʧʦʢʘʟʘʣ, ʯʪʦ ʚ ʘʛʨʦʮʝʥʦʟʘʭ 

ʷʙʣʦʥʝʚʳʭ ʩʘʜʦʚ, ʛʜʝ ʧʨʦʚʦʜʠʣʠʩʴ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʚ ʤʘʩʩʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʦʙʱʝʠʟʚʝʩʪʥʳʝ 

ʬʠʪʦʬʘʛʠ, ʢʦʪʦʨʳʝ ʝʞʝʛʦʜʥʦ ʥʘʥʦʩʷʪ ʚʨʝʜ. ʋʩʪʘʥʦʚʣʝʥʠʝ ʚʠʜʦʚʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʚʨʝʜʠʪʝʣʝʡ ʠ 

ʠʭ ʚʨʝʜʦʥʦʩʥʦʩʪʠ ʧʨʦʚʝʜʝʥʳ ʧʦ ʦʙʱʝʧʨʠʥʷʪʳʤ ʵʥʪʦʤʦʣʦʛʠʯʝʩʢʠʤ ʤʝʪʦʜʘʤ. 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʨʝʜʠʪʝʣʠ, ʷʙʣʦʥʥʘʷ ʧʣʦʜʦʞʦʨʢʘ, ʢʘʣʠʬʦʨʥʠʡʩʢʘʷ ʱʠʪʦʚʢʘ, ʟʝʣʝʥʘʷ 

ʷʙʣʦʥʥʘʷ ʪʣʷ, ʧʣʦʜʦʚʳʝ ʢʣʝʱʠ, ʚʨʝʜʦʥʦʩʥʦʩʪʴ.  

 

ɺʚʝʜʝʥʠʝ. ʇʣʦʜʦʚʦʜʩʪʚʦ ï ʦʜʥʘ ʠʟ ʚʘʞʥʳʭ ʦʪʨʘʩʣʝʡ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ. 

ʇʣʦʜʦʚʦʜʩʪʚʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʘʩʝʣʝʥʠʝ ʚʠʪʘʤʠʥʘʤʠ, ʢʦʪʦʨʳʡ ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ 

ʟʜʦʨʦʚʴʝ ʯʝʣʦʚʝʢʘ. ʉʨʝʜʠ ʧʣʦʜʦʚʳʭ ʢʫʣʴʪʫʨ ʷʙʣʦʥʷ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʥʝ ʪʦʣʴʢʦ ʚ ʥʘʰʝʡ ʨʝʩʧʫʙʣʠʢʝ ʂʘʟʘʭʩʪʘʥ, ʥʦ ʠ ʜʨʫʛʠʭ ʩʪʨʘʥʘʭ ʤʠʨʘ. ɺ 

ʦʙʱʝʡ ʩʪʨʫʢʪʫʨʝ ʩʝʤʝʯʢʦʚʳʭ ʠ ʢʦʩʪʦʯʢʦʚʳʭ ʥʘʩʘʞʜʝʥʠʡ ʚ ʂʘʟʘʭʩʪʘʥʝ ʣʠʜʠʨʫʝʪ ʷʙʣʦʥʷ ï 

ʧʣʦʱʘʜʠ ʥʘʩʘʞʜʝʥʠʡ ʩʦʩʪʘʚʣʷʶʪ 31,6 ʪʳʩ. ʛʘ. ɺ ʂʘʟʘʭʩʪʘʥʝ ʷʙʣʦʥʷ ʟʘʥʠʤʘʝʪ ʚʝʜʫʱʝʝ 

ʤʝʩʪʦ ʩʨʝʜʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʥʘʩʘʞʜʝʥʠʡ. ʗʙʣʦʥʠ ʷʚʣʷʶʪʩʷ ʥʝʟʘʤʝʥʠʤʳʤ ʧʨʦʜʫʢʪʦʤ 

ʧʠʪʘʥʠʷ ʚ ʨʘʮʠʦʥʝ ʯʝʣʦʚʝʢʘ [1]. 

ʇʦ ʜʘʥʥʳʤ ʙʘʣʘʥʩʘ ʟʝʤʝʣʴ ʥʘ 1 ʥʦʷʙʨʷ 2020 ʛʦʜʘ, ʚ ʈʂ ʯʠʩʣʠʪʩʷ 147,6 ʪʳʩ. ʛʘ 

ʤʥʦʛʦʣʝʪʥʠʭ ʥʘʩʘʞʜʝʥʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʩʘʜʦʚ ï 99,6 ʪʳʩ. ʛʘ, ʚʠʥʦʛʨʘʜʥʠʢʦʚ ï 15,9 ʪʳʩ. ʛʘ ʠ 

ʜʨʫʛʠʭ ʥʘʩʘʞʜʝʥʠʡ ï 32,1 ʪʳʩ. ʛʘ. ɿʘ ʧʨʦʰʣʳʡ ʛʦʜ ʧʣʦʱʘʜʴ ʤʥʦʛʦʣʝʪʥʠʭ ʥʘʩʘʞʜʝʥʠʡ ʚ 

ʨʝʩʧʫʙʣʠʢʝ ʫʚʝʣʠʯʠʣʘʩʴ ʥʘ 0,7 ʪʳʩ. ʛʘ. ʀʟʤʝʥʝʥʠʷ ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʚ ʨʝʟʫʣʴʪʘʪʝ ʫʪʦʯʥʝʥʠʷ 

ʧʣʦʱʘʜʝʡ ʠʣʠ ʧʝʨʝʤʝʥʳ ʫʛʦʜʠʡ. ɿʘ ʧʨʦʰʝʜʰʠʡ ʛʦʜ ʚ ɸʣʤʘʪʠʥʩʢʦʡ ʠ ʉʝʚʝʨʦ-

ʂʘʟʘʭʩʪʘʥʩʢʦʡ ʦʙʣʘʩʪʷʭ ʧʣʦʱʘʜʠ ʤʥʦʛʦʣʝʪʥʠʭ ʥʘʩʘʞʜʝʥʠʡ ʚʳʨʦʩʣʠ ʥʘ 0,5 ʪʳʩ. ʛʘ, ʚ 

ʊʫʨʢʝʩʪʘʥʩʢʦʡ ʦʙʣʘʩʪʠ - ʥʘ 0,3 ʪʳʩ. ʛʘ. ʇʨʠ ʵʪʦʤ ʚ ɾʘʤʙʳʣʩʢʦʡ ʦʙʣʘʩʪʠ ʧʣʦʱʘʜʠ 

ʥʘʩʘʞʜʝʥʠʡ ʩʥʠʟʠʣʠʩʴ ʥʘ 0,2 ʪʳʩ. ʛʘ ʠ ʚ ʅʫʨ-ʉʫʣʪʘʥʝ - ʥʘ 0,3 ʪʳʩ. ʛʘ. ʇʨʦʠʟʚʦʜʩʪʚʦʤ 

ʷʙʣʦʢ ʚ ʂʘʟʘʭʩʪʘʥʝ, ʧʦ ʜʘʥʥʳʤ ʄʠʥʩʝʣʴʭʦʟʘ, ʟʘʥʠʤʘʶʪʩʷ 1599 ʭʦʟʷʡʩʪʚ, ʚ ʧʨʦʰʣʦʤ ʛʦʜʫ 

ʧʦʜ ʷʙʣʦʥʝʚʳʤʠ ʩʘʜʘʤʠ ʙʳʣʦ 35,1 ʪʳʩ. ʛʘ. ʆʩʥʦʚʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʧʨʦʠʟʚʦʜʠʪʩʷ ʚ 
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ʊʫʨʢʝʩʪʘʥʩʢʦʡ (15,8 ʪʳʩ. ʛʘ) ʠ ɸʣʤʘʪʠʥʩʢʦʡ (14,1 ʪʳʩ. ʛʘ) ʦʙʣʘʩʪʷʭ, ʥʘ ʢʦʪʦʨʳʝ ʧʨʠʭʦʜʠʪʩʷ 

80% ʷʙʣʦʥʝʚʳʭ ʩʘʜʦʚ ʩʪʨʘʥʳ. 2,6 ʪʳʩ. ʛʘ ʩʘʜʦʚ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ɾʘʤʙʳʣʩʢʦʡ ʦʙʣʘʩʪʠ ʠ 2,6 

ʪʳʩ. ʛʘ ï ʚ ʜʨʫʛʠʭ ʨʝʛʠʦʥʘʭ. ɺ ʢʘʯʝʩʪʚʝ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʚʳʩʪʫʧʘʶʪ ʚʣʘʜʝʣʴʮʳ ʢʨʫʧʥʳʭ 

ʩʘʜʦʚ, ʢʦʪʦʨʳʝ ʜʘʶʪ 40ï45 ʪʦʥʥ ʩ ʛʝʢʪʘʨʘ. ʅʠʟʢʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʦʪʤʝʯʝʥʦ ʫ ʣʠʯʥʳʭ 

ʧʦʜʩʦʙʥʳʭ ʭʦʟʷʡʩʪʚ ʠ ʜʘʯ ï 7ï8 ʪʦʥʥ ʩ ʛʝʢʪʘʨʘ [2]. 

ɺ ʂʦʥʮʝʧʮʠʠ ʕʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʈʂ ʧʦʜʯʝʨʢʠʚʘʝʪʩʷ, ʯʪʦ çʦʩʥʦʚʥʦʡ 

ʧʨʠʯʠʥʦʡ ʫʛʨʦʟʳ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʷʚʣʷʝʪʩʷ ʫʥʠʯʪʦʞʝʥʠʝ ʣʝʩʦʚ, ʵʨʦʟʠʷ ʧʦʯʚ, ʯʨʝʟʤʝʨʥʘʷ 

ʟʘʛʦʪʦʚʢʘ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ ʠ ʞʠʚʦʪʥʳʭè. ʆʜʥʘʢʦ, ʛʦʚʦʨʷ ʦ ʩʦʭʨʘʥʝʥʠʠ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ, 

ʥʝʦʙʭʦʜʠʤʦ ʫʯʝʩʪʴ, ʯʪʦ ʥʘʩʝʢʦʤʳʝ ʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ ʥʝʧʨʝʤʝʥʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʣʝʩʥʦʛʦ 

ʙʠʦʮʝʥʦʟʘ ʠ ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʤʦʛʫʪ ʥʘʥʝʩʪʠ ʦʛʨʦʤʥʳʡ ʫʱʝʨʙ ʚʩʝʤʫ 

ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʫ. ɺ ʧʨʦʝʢʪʝ ʇʈʆʆʅ çʉʦʭʨʘʥʝʥʠʷ in situ ʛʦʨʥʦʛʦ ʘʛʨʦʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʚ 

ʂʘʟʘʭʩʪʘʥʝè ʥʝ ʫʜʝʣʷʝʪʩʷ ʜʦʣʞʥʦʛʦ ʚʥʠʤʘʥʠʷ ʥʘ ʤʠʨ ʥʘʩʝʢʦʤʳʭ ʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʟʘ 

ʠʩʢʣʶʯʝʥʠʝʤ ʥʝʢʦʪʦʨʳʭ ʨʘʙʦʪ ʥʘʛʣʷʜʥʦ ï ʩʧʨʘʚʦʯʥʦʛʦ ʠ ʬʘʫʥʠʩʪʠʯʝʩʢʦ-ʬʣʦʨʠʩʪʠʯʝʩʢʦʛʦ 

ʭʘʨʘʢʪʝʨʘ.  ʊʘʢʦʝ ʧʦʣʦʞʝʥʠʝ ʷʚʣʷʝʪʩʷ ʩʣʝʜʩʪʚʠʝʤ ʥʝʜʦʦʮʝʥʢʠ ʩʦʩʪʘʚʠʪʝʣʷʤʠ ʫʢʘʟʘʥʥʦʛʦ 

ʧʨʦʝʢʪʘ ʨʦʣʠ ʚʨʝʜʥʳʭ ʦʨʛʘʥʠʟʤʦʚ ʚ ʣʝʩʥʦʤ ʙʠʦʮʝʥʦʟʝ ʠ ʠʭ ʫʛʨʦʟʳ ʚ ʩʦʭʨʘʥʝʥʠʠ 

ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʤʠʨʘ [3]. 

 ʇʨʠ ʚʳʙʦʨʝ ʣʶʙʦʛʦ ʟʘʱʠʪʥʦʛʦ ʤʝʨʦʧʨʠʷʪʠʷ ʧʨʠʦʨʠʪʝʪʥʳʤ ʜʦʣʞʥʦ ʙʳʪʴ 

ʦʧʨʝʜʝʣʝʥʠʝ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʚʨʝʜʠʪʝʣʝʡ ʠ ʧʦʣʝʟʥʦʡ ʬʘʫʥʳ ʥʝ ʫʯʠʪʳʚʘʶʪʩʷ ʚʠʜʳ 

ʵʥʪʦʤʦʬʘʛʦʚ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʠʭ ʫʥʠʯʪʦʞʝʥʠʶ. ɼʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʙʦʨʴʙʳ ʩ ʚʨʝʜʥʳʤʠ 

ʚʠʜʘʤʠ ʥʝʦʙʭʦʜʠʤʦ ʠʟʫʯʠʪʴ ʤʝʭʘʥʠʟʤʳ ʝʩʪʝʩʪʚʝʥʥʦʡ ʨʝʛʫʣʷʮʠʠ ʯʠʩʣʝʥʥʦʩʪʠ ʬʠʪʦʬʘʛʦʚ - 

ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ ʤʝʞʜʫ ʥʠʤʠ; ʧʦʜʜʝʨʞʘʥʠʝ ʚ ʥʦʨʤʝ ʫʨʦʚʥʷ ʧʠʪʘʪʝʣʴʥʳʭ ʦʨʛʘʥʠʟʤʦʚ, 

ʨʝʛʫʣʠʨʫʶʱʠʭ ʨʘʟʤʥʦʞʝʥʠʝ ʥʘʩʝʢʦʤʳʭ. ɺʳʷʚʣʝʥʠʝ ʧʫʪʝʡ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʦʦʙʱʝʩʪʚ 

ʬʠʪʦʬʘʛʦʚ ʚ ʧʣʦʜʦʚʳʭ ʥʘʩʘʞʜʝʥʠʷʭ ʠ ʜʠʥʘʤʠʢʠ ʠʭ ʨʘʟʤʥʦʞʝʥʠʷ ï ʦʩʥʦʚʘ ʵʬʬʝʢʪʠʚʥʦʛʦ 

ʤʦʥʠʪʦʨʠʥʛʘ ʬʠʪʦʩʘʥʠʪʘʨʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʘʛʨʦʮʝʥʦʟʦʚ [4].  

ɺ ʥʘʰʝʡ ʨʝʩʧʫʙʣʠʢʝ ʤʥʦʞʝʩʪʚʦ ʷʙʣʦʥʝʚʳʭ ʩʘʜʦʚ ʥʘʭʦʜʷʪʩʷ ʚ ʟʘʧʫʱʝʥʥʦʤ 

ʩʦʩʪʦʷʥʠʠ. ʇʨʠʯʠʥʦʡ ʵʪʦʤʫ ʷʚʣʷʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝ ʢʦʤʧʣʝʢʩʘ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ 

ʠ ʥʘʨʫʰʝʥʠʝ ʪʨʝʙʦʚʘʥʠʡ ʬʠʪʦʩʘʥʠʪʘʨʠʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʧʦʨʯʘ ʧʦʩʘʜʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ 

ʚʨʝʜʠʪʝʣʷʤʠ ʚʩʣʝʜʩʪʚʠʝ ʚʩʧʳʰʝʢ ʤʘʩʩʦʚʳʭ ʨʘʟʤʥʦʞʝʥʠʡ. 

ʗʙʣʦʥʠ ʟʘ ʚʝʩʴ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʧʦʚʨʝʞʜʘʶʪʩʷ ʨʘʟʥʳʤʠ ʚʠʜʘʤʠ ʥʘʩʝʢʦʤʳʭ, 

ʢʦʪʦʨʳʝ ʩʥʠʞʘʶʪ ʫʨʦʞʘʡ ʠ ʢʘʯʝʩʪʚʦ ʧʨʦʜʫʢʮʠʠ. ʗʙʣʦʥʥʘʷ ʧʣʦʜʦʞʦʨʢʘ ï Cydia pomonella 

L. (Lepidoptera: Tortricidae) ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʚ ʧʣʦʜʦʚʳʭ ʩʘʜʘʭ. ʉʨʝʜʠ 

ʯʝʰʫʝʢʨʳʣʳʭ ʚʨʝʜʠʪʝʣʝʡ ʵʪʦ ʦʜʠʥ ʠʟ ʥʘʠʙʦʣʝʝ ʣʘʙʠʣʴʥʳʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʚʨʝʜʦʥʦʩʥʦʡ 

ʬʘʫʥʳ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʚʨʝʞʜʝʥʠʷ ʵʪʠʤ ʚʨʝʜʠʪʝʣʝʤ ʤʦʛʫʪ ʥʘʨʫʰʘʪʴʩʷ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ 

ʧʨʦʮʝʩʩʳ ʜʝʨʝʚʴʝʚ, ʟʘʜʝʨʞʠʚʘʪʴʩʷ ʠʭ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʠ ʩʥʠʞʘʪʴʩʷ ʪʦʚʘʨʥʦʩʪʴ ʧʦʣʫʯʘʝʤʦʡ 

ʧʨʦʜʫʢʮʠʠ.  ʅʝʩʤʦʪʨʷ ʥʘ 20-ʢʨʘʪʥʦʝ ʦʧʨʳʩʢʠʚʘʥʠʷ ʭʠʤʠʯʝʩʢʠʤʠ ʧʨʝʧʘʨʘʪʘʤʠ ʟʘ 

ʧʦʩʣʝʜʥʠʝ 40 ʣʝʪ, ʷʙʣʦʥʥʦʡ ʧʣʦʜʦʞʦʨʢʦʡ ʧʦʚʨʝʞʜʘʝʪʩʷ ʜʦ 10 % ʫʨʦʞʘʷ [5]. 

ʗʙʣʦʥʥʘʷ ʧʣʦʜʦʞʦʨʢʘ (Cydia pomonella L.) ï ʜʦʤʠʥʠʨʫʶʱʠʡ ʚʨʝʜʠʪʝʣʴ 

ʥʘʩʘʞʜʝʥʠʡ ʷʙʣʦʥʠ. ɺ ʶʞʥʳʭ ʨʝʛʠʦʥʘʭ ʦʥʘ ʜʘʝʪ 3 ʧʦʣʥʳʭ ʧʦʢʦʣʝʥʠʷ, ʘ ʣʝʪ ʥʘʯʠʥʘʝʪʩʷ ʩʦ 

2-ʡ ʧʦʣʦʚʠʥʳ ʘʧʨʝʣʷ ʠ ʜʣʠʪʩʷ ʜʦ ʢʦʥʮʘ ʩʝʥʪʷʙʨʷ. ɺ ʛʦʜʳ ʤʘʩʩʦʚʦʛʦ ʨʘʟʤʥʦʞʝʥʠʷ 

ʚʨʝʜʠʪʝʣʷ ʧʦʚʨʝʞʜʝʥʠʝ ʧʣʦʜʦʚ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 80%, ʠʭ ʪʦʚʘʨʥʘʷ ʮʝʥʥʦʩʪʴ ʠ ʣʝʞʢʦʩʪʴ 

ʩʥʠʞʘʶʪʩʷ. 

ɺ ʙʦʨʴʙʝ ʩ ʷʙʣʦʥʥʦʡ ʧʣʦʜʦʞʦʨʢʦʡ ʠʩʧʦʣʴʟʫʶʪ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʭʠʤʠʯʝʩʢʠʝ 

ʠʥʩʝʢʪʠʮʠʜʳ, ʧʨʠʥʘʜʣʝʞʘʱʠʝ ʢ ʨʘʟʣʠʯʥʳʤ ʢʣʘʩʩʘʤ. ɼʣʷ ʢʦʥʪʨʦʣʷ ʚʨʝʜʠʪʝʣʷ ʚ ʨʷʜʝ 

ʭʦʟ̫ʡʩʪʚ ʧʨʦʚʦʜʷʪ ʜʦ 8-10 ʠʥʩʝʢʪʠʮʠʜʥʳʭ ʦʙʨʘʙʦʪʦʢ. ʕʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʚʘʝʪ ʭʠʤʠ-

ʯʝʩʢʫʶ ʥʘʛʨʫʟʢʫ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ, ʧʦʵʪʦʤʫ ʢʨʘʡʥʝ ʚʘʞʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʝʝ ʩʥʠʞʝʥʠʷ 

ʧʨʠ ʩʦʭʨʘʥʝʥʠʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʟʘʱʠʪʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ. ʂʨʦʤʝ ʪʦʛʦ, ʫ ʢʦʤʧʣʝʢʩʘ 

ʚʨʝʜʠʪʝʣʝʡ ʧʨʠ ʰʠʨʦʢʦʤ ʧʨʠʤʝʥʝʥʠʠ ʠʥʩʝʢʪʠʮʠʜʦʚ ʤʦʞʝʪ ʨʘʟʚʠʚʘʪʴʩʷ ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ. ʂ 

ʪʦʤʫ ʞʝ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʙʦʨʴʙʘ ʩ ʬʠʪʦʬʘʛʘʤʠ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʩʧʦʩʦʙʘʤʠ 

ʚʳʩʪʫʧʘʝʪ ʬʘʢʪʦʨʦʤ ʥʝ ʪʦʣʴʢʦ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ, ʥʦ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ. [6]. 

ʅʘ ʶʛʝ ʂʘʟʘʭʩʪʘʥʘ ʵʪʦʪ ʚʨʝʜʠʪʝʣʴ ʨʘʟʚʠʚʘʝʪʩʷ ʚ ʪʨʝʭ ʧʦʢʦʣʝʥʠʷ, ʚ ʛʦʨʥʳʭ ʨʝʛʠʦʥʘʭ 

ï ʥʝ ʙʦʣʝʝ ʜʚʫʭ. ɾʠʟʥʝʥʥʳʡ ʮʠʢʣ ʷʙʣʦʥʥʦʡ ʧʣʦʜʦʞʦʨʢʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʫʶ ʩʤʝʥʫ ʩʣʝʜʫʶʱʠʭ ʩʪʘʜʠʡ ʨʘʟʚʠʪʠʷ: ʷʡʮʦ, ʛʫʩʝʥʠʮʘ, ʢʫʢʦʣʢʘ, ʚʟʨʦʩʣʘʷ 
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ʦʩʦʙʴ. ʗʡʮʝʢʣʘʜʢʘ ʧʝʨʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʂʘʟʘʭʩʪʘʥʘ ʥʘʯʠʥʘʝʪʩʷ, ʢʦʛʜʘ ʩʨʝʜʥʷʷ 

ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʜʦʩʪʠʛʘʝʪ 16Áʉ ï ʯʝʨʝʟ ʥʝʩʢʦʣʴʢʦ ʜʥʝʡ ʧʦʩʣʝ ʣʝʪʘ ʙʘʙʦʯʝʢ, ʪʦ ʝʩʪʴ 

ʧʦʩʣʝ ʥʘʢʦʧʣʝʥʠʷ ʉʕʊ 75-120Áʉ ʧʦ ʜʘʥʥʳʤ ʇʨʘʣʷ [7]. 

ɹʦʣʴʰʠʝ ʧʦʪʝʨʠ ʫʨʦʞʘʷ ʫ ʷʙʣʦʥʴ ʚʳʟʳʚʘʶʪ ʪʘʢʠʝ ʚʨʝʜʠʪʝʣʠ ʢʘʢ: ʧʘʫʪʠʥʥʳʡ ʠ 

ʢʨʘʩʥʳʡ ʧʣʦʜʦʚʳʡ ʢʣʝʱ. 

ʉʘʜʦʚʳʡ ʧʘʫʪʠʥʥʳʡ ʢʣʝʱ. ɿʘʩʫʰʣʠʚʦʝ ʣʝʪʦ, ʩʫʭʦʡ ʩʝʟʦʥ ï ʭʦʨʦʰʦʝ ʫʩʣʦʚʠʝ ʜʣʷ 

ʨʘʟʤʥʦʞʝʥʠʷ ʦʧʘʩʥʦʛʦ ʚʨʝʜʠʪʝʣʷ ï ʧʘʫʪʠʥʥʦʛʦ ʢʣʝʱʘ. ʀʜʝʥʪʠʬʠʢʘʮʠʷ ʢʣʝʱʝʡ ʥʘ ʷʙʣʦʥʝ 

ʫʜʘʝʪʩʷ ʣʝʛʢʦ. ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʥʫʞʥʦ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʦʢʨʘʩʢʫ ʣʠʩʪʴʝʚ, ʝʩʣʠ ʥʘ 

ʣʠʩʪʴʷʭ ʦʙʥʘʨʫʞʝʥʳ ʙʝʣʳʝ ʠʣʠ ʞʝʣʪʳʝ ʧʷʪʥʘ, ʜʣʷ ʩʘʜʦʚʦʜʘ ʵʪʦ ʩʠʛʥʘʣ ʢ ʙʦʣʝʝ ʩʝʨʴʝʟʥʦʤʫ 

ʦʩʤʦʪʨʫ ʩʘʜʘ. ʅʝʦʙʭʦʜʠʤʦ ʧʝʨʝʚʝʨʥʫʪʴ ʣʠʩʪ ʧʣʦʜʦʚʦʛʦ ʜʝʨʝʚʘ, ʪʘʢ ʢʘʢ ʚʨʝʜʠʪʝʣʠ 

ʟʘʩʝʣʷʶʪʩʷ ʥʘ ʟʘʜʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʣʠʩʪʘ. ʀʭ ʨʘʟʤʝʨ ï 1,0ï1,5 ʤʤ. ʗʙʣʦʥʷ ï ʠʟʣʶʙʣʝʥʥʦʝ 

ʩʣʘʜʦʩʪʴ ʢʣʝʱʘ, ʥʦ ʠ ʤʦʛʫʪ ʧʦʚʨʝʞʜʘʪʴ ʠ ʜʨʫʛʠʝ ʨʘʩʪʝʥʠʷ ʩʘʜʘ. ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ 

ʨʘʟʥʦʚʠʜʥʦʩʪʝʡ ʵʪʦʛʦ ʚʨʝʜʠʪʝʣʷ, ʢʘʞʜʳʡ ʠʟ ʥʠʭ ʥʘʥʦʩʠʪ ʢʦʣʦʩʩʘʣʴʥʳʡ ʚʨʝʜ ʧʣʦʜʦʚʳʤ 

ʜʝʨʝʚʴʷʤ, ʝʩʣʠ ʥʝ ʧʨʦʚʦʜʠʪʴ ʤʝʨʳ ʙʦʨʴʙʳ. ʇʠʢ ʘʢʪʠʚʥʦʩʪʠ ʧʘʫʪʠʥʥʦʛʦ ʢʣʝʱʘ ʥʘʯʠʥʘʝʪʩʷ 

ʚ ʥʘʯʘʣʝ ʣʝʪʘ. ʆʥ ʧʠʪʘʝʪʩʷ ʩʦʢʦʤ ʣʠʩʪʴʝʚ ʷʙʣʦʥʠ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʫʨʦʞʘʡʥʦʩʪʠ 

ʠ ʧʦʨʘʞʝʥʠʶ ʜʝʨʝʚʴʝʚ [8].  

ʂʨʘʩʥʳʡ ʧʣʦʜʦʚʳʡ ʢʣʝʱ ʧʦʚʨʝʞʜʘʝʪ ʧʣʦʜʦʚʳʝ ʢʫʣʴʪʫʨʳ, ʦʩʦʙʝʥʥʦ ʷʙʣʦʥʶ.  

ɺʨʝʜʠʪʝʣʴ ʚʳʩʘʩʳʚʘʝʪ ʩʦʢʠ ʠʟ ʣʠʩʪʴʝʚ ʠ ʚʳʟʳʚʘʝʪ ʧʦʙʫʨʝʥʠʝ, ʠ ʧʨʝʞʜʝʚʨʝʤʝʥʥʦʝ ʠʭ 

ʦʧʘʜʝʥʠʝ. ʇʦʨʘʞʝʥʥʳʝ ʢʨʘʩʥʳʤ ʧʣʦʜʦʚʳʤ ʢʣʝʱʦʤ ʜʝʨʝʚʴʷ ʦʩʣʘʙʝʚʘʶʪ, ʧʣʦʜʳ ʤʝʣʴʯʘʶʪ, 

ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩʥʠʞʘʝʪʩʷ ʫʨʦʞʘʡʥʦʩʪʴ. ɺʟʨʦʩʣʘʷ ʩʘʤʢʘ ʢʣʝʱʘ ʦʢʨʫʛʣʦ-ʦʚʘʣʴʥʦʡ 

ʬʦʨʤʳ, 0,28ï0,45 ʤʤ ʜʣʠʥʦʡ, ʮʚʝʪ ʪʝʣʘ ʦʪ ʪʝʤʥʦ-ʢʨʘʩʥʦʛʦ ʜʦ ʪʝʤʥʦ-ʤʘʣʠʥʦʚʦʛʦ; ʩʘʤʝʮ 

ʤʝʣʴʯʝ ʩʘʤʢʠ, ʪʝʣʦ ʫʟʢʦʚʘʪʦʝ, ʩʪʨʦʡʥʦʝ, ʦʢʨʘʩʢʘ ʦʪ ʩʦʣʦʤʝʥʥʦ-ʞʝʣʪʦʡ ʜʦ ʟʝʣʝʥʦʚʘʪʦ-

ʙʫʨʦʡ. ʗʡʮʘ ʤʘʣʝʥʴʢʠʝ ï 0,13ï0,15 ʤʤ ʚ ʜʠʘʤʝʪʨʝ, ʦʢʨʫʛʣʳʝ, ʩʣʝʛʢʘ ʩʧʣʶʱʝʥʥʳʝ, ʩ 

ʠʟʦʛʥʫʪʳʤ ʩʪʝʙʝʣʴʢʦʤ, ʦʨʘʥʞʝʚʦ-ʢʨʘʩʥʳʝ. ʂʨʘʩʥʳʝ ʧʣʦʜʦʚʳʝ ʢʣʝʱʠ ʟʠʤʫʶʪ ʚ ʬʘʟʝ ʷʠʮ ʥʘ 

ʢʦʨʝ ʚʝʪʚʝʡ ʠ ʧʦʙʝʛʦʚ [9]. 

ʆʜʥʠʤ ʠʟ ʟʣʦʩʪʥʳʭ ʚʨʝʜʠʪʝʣʝʡ ʥʘ ʷʙʣʦʥʝ ʷʚʣʷʝʪʩʷ - ʟʝʣʝʥʘʷ ʷʙʣʦʥʥʘʷ ʪʣʷ (Dysaphis 

aucupariae). ɹʦʨʦʪʴʩʷ ʩ ʥʝʡ, ʢʦʥʝʯʥʦ, ʤʦʞʥʦ ʨʘʟʥʳʤʠ ʩʧʦʩʦʙʘʤʠ, ʥʦ ʧʨʠ ʤʘʩʩʦʚʦʤ 

ʥʘʰʝʩʪʚʠʠ ʪʣʠ ʤʳ ʚʩʝ ʞʝ ʧʨʠʙʝʛʘʝʤ ʢ ʭʠʤʠʯʝʩʢʠʤ ʤʝʪʦʜʘʤ, ʯʪʦ ʵʢʦʣʦʛʠʯʝʩʢʠ ʥʝ 

ʙʝʟʦʧʘʩʥʦ. ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʠʣʦʩʴ ʠʟʫʯʝʥʠʝ ʮʠʢʣʘ ʨʘʟʚʠʪʠʷ ʷʙʣʦʥʥʦʡ ʪʣʠ ʠ 

ʧʨʝʧʘʨʘʪʦʚ ʘʬʠʮʠʜʥʦʛʦ ʜʝʡʩʪʚʠʷ ʧʨʦʪʠʚ ʥʝʸ.  

ʕʪʦʪ ʚʨʝʜʠʪʝʣʴ ʥʘʥʦʩʠʪ ʟʥʘʯʠʪʝʣʴʥʳʡ ʫʱʝʨʙ, ʢʘʢ ʫʨʦʞʘʶ, ʪʘʢ ʠ ʩʦʩʪʦʷʥʠʶ 

ʜʝʨʝʚʴʝʚ. ɿʘʨʘʞʝʥʥʳʝ ʜʝʨʝʚʴʷ ʪʝʨʷʶʪ ʯʘʩʪʴ ʩʦʢʦʚ, ʠʜʫʱʠʭ ʥʘ ʧʠʪʘʥʠʝ ʪʣʝʡ. ʌʝʨʤʝʥʪʳ 

ʩʣʶʥʳ ʚʨʝʜʠʪʝʣʷ ʥʘʨʫʰʘʶʪ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʚ ʣʠʩʪʝ: ʭʣʦʨʦʬʠʣʣ ʨʘʟʨʫʰʘʝʪʩʷ, 

ʣʠʩʪ ʪʝʨʷʝʪ ʦʢʨʘʩʢʫ, ʜʝʬʦʨʤʠʨʫʝʪʩʷ ʠ ʧʨʝʞʜʝʚʨʝʤʝʥʥʦ ʦʧʘʜʘʝʪ. ʇʦʚʨʝʞʜʝʥʥʳʝ ʧʦʙʝʛʠ 

ʜʝʬʦʨʤʠʨʫʶʪʩʷ, ʨʦʩʪ ʠʭ ʟʘʤʝʜʣʷʝʪʩʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʟʜʦʨʦʚʳʤʠ ʧʦʙʝʛʘʤʠ, ʦʥʠ ʧʣʦʭʦ 

ʦʜʨʝʚʝʩʥʝʚʘʶʪ. ʇʠʪʘʶʪʩʷ ʥʘʩʝʢʦʤʳʝ ʠ ʥʘ ʛʝʥʝʨʘʪʠʚʥʳʭ ʦʨʛʘʥʘʭ - ʮʚʝʪʢʘʭ, ʧʣʦʜʘʭ, 

ʚʳʟʳʚʘʷ ʫʤʝʥʴʰʝʥʠʝ ʫʨʦʞʘʷ. ʅʘʥʦʩʠʪ ʚʨʝʜ ʪʣʷ ʠ ʪʝʤ, ʯʪʦ, ʚʳʜʝʣʷʷ ʤʝʜʚʷʥʫʶ ʨʦʩʫ, 

ʩʦʟʜʘʝʪ ʧʠʪʘʪʝʣʴʥʫʶ ʩʨʝʜʫ ʜʣʷ ʩʘʞʠʩʪʳʭ ʛʨʠʙʢʦʚ. ʆʩʦʙʝʥʥʦ ʩʠʣʴʥʦ ʩʪʨʘʜʘʶʪ ʦʪ 

ʧʦʚʨʝʞʜʝʥʠʡ ʟʝʣʝʥʦʡ ʷʙʣʦʥʥʦʡ ʪʣʠ ʧʣʦʜʦʚʳʝ ʩʝʷʥʮʳ ʠ ʩʘʞʝʥʮʳ ʚ ʧʠʪʦʤʥʠʢʘʭ ʠ ʤʦʣʦʜʳʝ 

ʩʘʜʳ. ɿʘʩʝʣʝʥʥʦʩʪʴ ʩʘʞʝʥʮʝʚ ʬʠʪʦʬʘʛʦʤ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 100% ʣʠʩʪʴʝʚ/ʧʦʙʝʛʦʚ.  

ʫʯʠʪʳʚʘʷ ʨʦʣʴ ʘʙʠʦʪʠʯʝʩʢʠʭ ʠ ʙʠʦʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʚ ʨʝʛʫʣʷʮʠʠ ʯʠʩʣʝʥʥʦʩʪʠ ʟʝʣʝʥʦʡ 

ʷʙʣʦʥʥʦʡ ʪʣʠ, ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʦʠʟʚʝʩʪʠ ʟʘʤʝʥʫ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʤʳʭ ʚ ʩʘʜʘʭ 

ɸʣʤʘʪʠʥʩʢʦʡ ʦʙʣʘʩʪʠ ʧʨʦʪʠʚ ʚʨʝʜʠʪʝʣʷ ʭʠʤʠʯʝʩʢʠʭ ʠʥʩʝʢʪʠʮʠʜʦʚ ʥʘ ʙʝʟʦʧʘʩʥʳʝ ʜʣʷ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʧʨʝʧʘʨʘʪʳ [10]. 

ʂʘʣʠʬʦʨʥʠʡʩʢʘʷ ʱʠʪʦʚʢʘ ʚ ʂʘʟʘʭʩʪʘʥʝ ï ʵʪʦ ʢʘʨʘʥʪʠʥʥʳʡ ʦʙʲʝʢʪ, ʧʦʵʪʦʤʫ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʜʘʥʥʦʛʦ ʚʨʝʜʠʪʝʣʷ ʥʝʜʦʧʫʩʪʠʤʦ, ʠ ʩʣʝʜʫʝʪ ʝʛʦ ʠʩʢʦʨʝʥʠʪʴ ʠʣʠ ʧʦʜʘʚʠʪʴ 

ʜʦ ʙʝʟʦʧʘʩʥʦʡ ʩʪʝʧʝʥʠ. ʅʝʩʤʦʪʨʷ ʥʘ ʧʨʦʚʝʜʝʥʠʝ ʟʘʱʠʪʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʥʝ ʫʜʘʣʦʩʴ 

ʠʩʢʣʶʯʠʪʴ ʚʨʝʜ ʦʪ ʚʨʝʜʠʪʝʣʷ. ʇʦ ʨʘʥʝʝ ʧʨʦʚʝʜʝʥʥʳʤ ʠʟʫʯʝʥʠʷʤ, ʢʘʣʠʬʦʨʥʠʡʩʢʘʷ 

ʱʠʪʦʚʢʘ ʚ ʂʘʟʘʭʩʪʘʥʝ ʙʳʣʘ ʚʳʷʚʣʝʥʘ ʚ 1977 ʛʦʜʫ ʥʘ ʷʙʣʦʥʷʭ ʟʘʛʦʨʦʜʥʳʭ ʫʯʘʩʪʢʦʚ, ʚ ʛ. 

ɸʣʤʘ-ɸʪʳ. ɹʦʣʴʰʝ ʜʝʪʘʣʴʥʳʝ ʦʙʩʣʝʜʦʚʘʥʠʷ ʧʣʦʜʦʚʳʭ ʥʘʩʘʞʜʝʥʠʡ, ʧʨʦʠʟʚʝʜʝʥʥʳʝ ʚ 

ʜʘʣʴʥʝʡʰʠʝ ʛʦʜʳ, ʟʘʨʝʢʦʤʝʥʜʦʚʘʣʠ, ʩʦʙʩʪʚʝʥʥʦ ʯʪʦ ʚʨʝʜʠʪʝʣʴ ʨʘʩʧʨʦʩʪʨʘʥʠʣʩʷ ʥʘ 

ʧʣʦʱʘʜʠ ʙʦʣʴʰʝ18 ʪʳʩ. ʛʘ ʠ ʧʨʝʜʩʪʘʚʣʷʣ ʦʛʨʦʤʥʫʶ ʫʛʨʦʟʫ ʜʣʷ ʩʘʜʦʚʦʜʩʪʚʘ ʶʛʦ ʠ ʶʛʦ-
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ʚʦʩʪʦʢʘ ʂʘʟʘʭʩʪʘʥʘ. ɺ ʨʝʘʣʴʥʦʝ ʚʨʝʤʷ ʧʣʦʱʘʜʠ ʧʣʦʜʦʚʳʭ ʩʘʜʦʚ, ʟʘʩʝʣʝʥʥʳʝ 

ʢʘʣʠʬʦʨʥʠʡʩʢʦʡ ʱʠʪʦʚʢʦʡ, ʧʦ ʩʚʝʜʝʥʠʷʤ ʠʪʦʛʦʚ ʧʨʦʛʥʦʟʘ, ʧʨʦʜʝʣʘʥʥʦʛʦ ʂʦʤʠʪʝʪʦʤ ʛʦʩ 

ʠʥʩʧʝʢʮʠʠ ʄʉʍ ʈʂ, ʦʙʥʘʨʫʞʝʥʳ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʨʝʩʧʫʙʣʠʢʠ, ʙʦʣʴʰʝ ʯʝʤ ʥʘ 2000 ʛʘ [11]. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ʆʙʲʝʢʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʠ ʚʨʝʜʠʪʝʣʠ ʧʣʦʜʦʚʳʭ 

ʥʘʩʘʞʜʝʥʠʡ: ʷʙʣʦʥʥʘʷ ʧʣʦʜʦʞʦʨʢʘ (Cydia pomonella), ʢʣʝʱʠ ʨʘʟʥʳʭ ʚʠʜʦʚ (Acarina), 

ʟʝʣʝʥʘʷ ʷʙʣʦʥʥʘʷ ʪʣʷ (Dysaphis aucupariae) ʠ ʢʘʣʠʬʦʨʥʠʡʩʢʘʷ ʱʠʪʦʚʢʘ (Diaspidiotus 

perniciosus). 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ 2022 ʛ. ʚ ʫʩʣʦʚʠʷʭ ʶʛʘ ʠ ʶʛʦ-ʚʦʩʪʦʢʘ ʂʘʟʘʭʩʪʘʥʘ. ɼʣʷ 

ʠʟʫʯʝʥʠʷ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʠ ʚʨʝʜʦʥʦʩʥʦʩʪʠ ʦʩʥʦʚʥʳʭ ʚʨʝʜʠʪʝʣʝʡ ʷʙʣʦʥʝʚʳʭ ʩʘʜʦʚ 

ʦʙʩʣʝʜʦʚʘʥʦ 25 ʭʦʟʷʡʩʪʚ ʥʘ ʶʛʝ ʠ ʶʛʦ-ʚʦʩʪʦʢʘ ʂʘʟʘʭʩʪʘʥʘ. 

 ʉ ʬʝʥʦʬʘʟʳ ʨʘʟʤʝʨ ʧʣʦʜʘ ʩ ʛʨʝʮʢʠʡ ʦʨʝʭ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʚʠʟʫʘʣʴʥʳʡ ʦʩʤʦʪʨ 

ʧʣʦʜʦʚ (ʧʦ 100 ʧʣʦʜʦʚ ʩ ʜʝʩʷʪʠ ʫʯʝʪʥʳʭ ʜʝʨʝʚʴʝʚ) ʠ ʦʧʨʝʜʝʣʝʥʳ ʢʦʣʠʯʝʩʪʚʦ 

ʧʦʚʨʝʞʜʝʥʥʳʭ ʧʣʦʜʦʚ ʷʙʣʦʥʥʦʡ ʧʣʦʜʦʞʦʨʢʦʡ. ʋʯʝʪʳ ʧʣʦʜʦʚʳʭ ʢʣʝʱʝʡ ʧʨʦʚʦʜʠʣʠʩʴ 

ʥʘʯʠʥʘʷ ʩ ʧʝʨʠʦʜʘ ʧʦʨʦʟʦʚʝʥʠʷ ʙʫʪʦʥʦʚ, ʧʨʦʚʦʜʠʣʠ ʧʨʦʩʤʦʪʨ ʣʠʩʪʴʝʚ ʧʦʜ ʙʠʥʦʢʫʣʷʨʦʤ ï 

ʧʦ 100 ʣʠʩʪʴʝʚ (ʧʦ 10 ʩ ʜʝʩʷʪʠ ʫʯʝʪʥʳʭ ʜʝʨʝʚʴʝʚ) ʠ ʧʦʜʩʯʠʪʳʚʘʣʠ ʣʠʯʠʥʦʢ ʠ ʠʤʘʛʦ 

ʧʣʦʜʦʚʳʭ ʢʣʝʱʝʡ. ɼʣʷ ʫʯʝʪʘ ʟʝʣʝʥʦʡ ʷʙʣʦʥʥʦʡ ʪʣʠ ʧʨʦʚʦʜʠʣʠ ʚʠʟʫʘʣʴʥʳʡ ʦʩʤʦʪʨ 

ʧʦʙʝʛʦʚ, ʦʧʨʝʜʝʣʝʥʠʝ ʢʦʣʠʯʝʩʪʚʦ ʢʦʣʦʥʠʡ (100 ʧʦʙʝʛʦʚ, ʨʦʟʝʪʦʢ, ʧʦ 10 ʩ ʜʝʩʷʪʠ ʫʯʝʪʥʳʭ 

ʜʝʨʝʚʴʝʚ) [12]. ʋʯʝʪ ʟʘʨʘʞʝʥʥʦʩʪʠ ʢʘʣʠʬʦʨʥʠʡʩʢʦʡ ʱʠʪʦʚʢʦʡ ʦʧʨʝʜʝʣʷʣʠ ʧʦ 

ʯʝʪʳʨʝʭʙʘʣʣʴʥʦʡ ʰʢʘʣʝ: 0- ʚʨʝʜʠʪʝʣʴ ʥʝ ʦʙʥʘʨʫʞʝʥ; 1 ï ʥʘ ʨʘʩʪʝʥʠʡ ʨʝʜʢʦ ʚʩʪʨʝʯʘʶʪʩʷ 

ʝʜʠʥʠʯʥʳʝ ʦʩʦʙʠ ʚʨʝʜʠʪʝʣʷ; 2 ï ʥʘ ʨʘʩʪʝʥʠʠ ʚʩʪʨʝʯʘʶʪʩʷ ʝʜʠʥʠʯʥʳʝ ʦʩʦʙʠ ʠ ʠʟʨʝʜʢʘ 

ʥʝʙʦʣʴʰʠʝ ʢʦʣʦʥʠʠ ʱʠʪʦʚʦʢ; 3 ï ʥʘ ʨʘʩʪʝʥʠʠ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʪʩʷ ʥʝʙʦʣʴʰʠʝ ʠ ʠʟʨʝʜʢʘ 

ʙʦʣʴʰʠʝ ʢʦʣʦʥʠʠ ʢʦʢʮʠʜ; 4 ï ʚʩʝ ʯʘʩʪʠ ʨʘʩʪʝʥʠʠ ʧʦʢʨʳʪʳ ʙʦʣʴʰʠʤʠ ʢʦʣʦʥʠʷʤʠ 

ʚʨʝʜʠʪʝʣʷ. 

ʋʩʪʘʥʦʚʣʝʥʠʝ ʚʠʜʦʚʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʚʨʝʜʠʪʝʣʝʡ ʠ ʠʭ ʚʨʝʜʦʥʦʩʥʦʩʪʠ ʧʨʦʚʝʜʝʥʳ 

ʧʦ ʦʙʱʝʧʨʠʥʷʪʳʤ ʵʥʪʦʤʦʣʦʛʠʯʝʩʢʠʤ ʤʝʪʦʜʘʤ [13-15]. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. ʇʦ ʨʝʟʫʣʴʪʘʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʚʦʧʨʦʩʘʤ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʠ ʚʨʝʜʦʥʦʩʥʦʩʪʠ ʚʨʝʜʠʪʝʣʝʡ ʧʦ ʢʨʝʩʪʴʷʥʩʢʠʤ ʭʦʟʷʡʩʪʚʘʤ ʶʛʘ ʠ ʶʛʦ-

ʚʦʩʪʦʢʘ ʂʘʟʘʭʩʪʘʥʘ ʙʳʣ ʚʳʷʩʥʝʥʦ, ʯʪʦ ʧʦʛʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʪʝʢʫʱʝʛʦ ʛʦʜʘ 

ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʣʠʷʣʠ ʥʘ ʨʘʟʚʠʪʠʝ ʚʨʝʜʥʳʭ ʦʨʛʘʥʠʟʤʦʚ, ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʠʭ 

ʚʨʝʜʦʥʦʩʥʦʩʪʴ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩ ʧʦʚʳʰʝʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʠ ʧʨʦʯʠʭ 

ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʠʟʤʝʥʝʥʠʡ ʫʩʣʦʚʠʡ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ɺ ʯʘʩʪʥʦʩʪʠ, ʪʝʧʣʘʷ ʠ 

ʤʘʣʦʩʥʝʞʥʘʷ ʟʠʤʘ ʧʨʝʜʳʜʫʱʝʛʦ ʛʦʜʘ, ʩʚʷʟʘʥʥʘʷ ʩ ʛʣʦʙʘʣʴʥʳʤ ʧʦʪʝʧʣʝʥʠʝʤ ʢʣʠʤʘʪʘ, 

ʩʧʦʩʦʙʩʪʚʦʚʘʣʘ ʚʳʞʠʚʘʥʠʶ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʟʠʤʫʶʱʝʛʦ ʟʘʧʘʩʘ ʚʨʝʜʠʪʝʣʝʡ, ʙʣʘʛʦʜʘʨʷ ʯʝʤʫ 

ʤʥʦʛʠʝ ʠʟ ʥʠʭ ʧʦʣʫʯʠʣʠ ʧʨʝʠʤʫʱʝʩʪʚʦ ʠ ʜʘʣʠ ʚʩʧʳʰʢʫ ʯʠʩʣʝʥʥʦʩʪʠ. 

ʇʨʠ ʠʟʫʯʝʥʠʠ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʚʳʷʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ ʚʨʝʜʠʪʝʣʝʡ, ʢʦʪʦʨʳʝ 

ʠʤʝʶʪ ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ: ʷʙʣʦʥʥʘʷ ʧʣʦʜʦʞʦʨʢʘ (Cydia pomonella), ʢʣʝʱʠ ʨʘʟʥʳʭ 

ʚʠʜʦʚ (Acarina), ʟʝʣʝʥʘʷ ʷʙʣʦʥʥʘʷ ʪʣʷ (Dysaphis aucupariae) ʠ ʢʘʣʠʬʦʨʥʠʡʩʢʘʷ ʱʠʪʦʚʢʘ 

(Diaspidiotus perniciosus) (ʨʠʩʫʥʦʢ 1-4). 
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ʈʠʩʫʥʦʢ 1 ï ʇʦʚʨʝʞʜʝʥʠʷ ʧʣʦʜʦʚ ʷʙʣʦʥʠ 

ʢʘʣʠʬʦʨʥʠʡʩʢʦʡ ʱʠʪʦʚʢʦʡ 

ʈʠʩʫʥʦʢ 2 ï ʇʦʚʨʝʞʜʝʥʠʷ ʧʣʦʜʦʚ ʷʙʣʦʥʠ 

ʷʙʣʦʥʥʦʡ ʧʣʦʜʦʞʦʨʢʦʡ 
  

ʈʠʩʫʥʦʢ 3 ï ɿʘʩʝʣʝʥʥʦʩʪʴ ʟʝʣʝʥʦʡ ʷʙʣʦʥʥʦʡ 

ʪʣʠ ʥʘ ʧʦʙʝʛʘʭ ʷʙʣʦʥʠ 

ʈʠʩʫʥʦʢ 4 ï ʂʨʘʩʥʳʝ ʧʣʦʜʦʚʳʝ ʢʣʝʱʠ ʥʘ 

ʣʠʩʪʴʷʭ ʷʙʣʦʥʠ 

 

ɺ ʭʦʜʝ ʤʦʥʠʪʦʨʠʥʛʘ ʧʦ ɸʣʤʘʪʠʥʩʢʦʡ ʦʙʣʘʩʪʠ ʙʳʣʠ ʦʙʩʣʝʜʦʚʘʥʳ 11 ʭʦʟʡʩʪʚ 

ɽʥʙʝʢʰʠʢʘʟʘʭʩʢʦʛʦ, ʂʘʨʘʩʘʡʩʢʦʛʦ, ʊʘʣʛʘʨʩʢʦʛʦ ʨʘʡʦʥʦʚ ʧʣʦʱʘʜʴʶ 80 ʛʘ. ɹʳʣʠ ʦʪʤʝʯʝʥʳ 

ʧʦʚʨʝʞʜʝʥʠʷ ʷʙʣʦʥʥʦʡ ʧʣʦʜʦʞʦʨʢʦʡ ʚ ʧʨʝʜʝʣʘʭ 04-10,4%, ʟʘʩʝʣʝʥʥʦʩʪʴ ʧʣʦʜʦʚʳʤʠ 

ʢʣʝʱʘʤʠ (ʚ ʢʦʤʧʣʝʢʩʝ) ï 3,9-10,1%, ʟʝʣʝʥʦʡ ʷʙʣʦʥʥʦʡ ʪʣʝʡ ï 1,4-10,2%, ʢʘʣʠʬʦʨʥʠʡʩʢʦʡ 

ʱʠʪʦʚʢʦʡ ï 1,1-11,2% (ʪʘʙʣʠʮʘ 1). 
 

ʊʘʙʣʠʮʘ 1 ï ʇʦʚʨʝʞʜʝʥʥʦʩʪʴ ʦʩʥʦʚʥʳʤʠ ʚʨʝʜʠʪʝʣʷʤʠ ʷʙʣʦʥʠ ʧʦ ʭʦʟʷʡʩʪʚʘʤ 

ɸʣʤʘʪʠʥʩʢʦʡ ʦʙʣʘʩʪʠ 

 

ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʭʦʟʷʡʩʪʚʘ 

ʇʦʚʨʝʞʜʝʥʥʦʩʪʴ ʚʨʝʜʠʪʝʣʷʤʠ, % 

ʗʙʣʦʥʥʘʷ 

ʧʣʦʜʦʞʦʨʢʘ 

ʇʣʦʜʦʚʳʝ ʢʣʝʱʠ 

(ʢʨʘʩʥʳʡ ʠ 

ʧʘʫʪʠʥʥʳʡ) 

ɿʝʣʝʥʘʷ 

ʷʙʣʦʥʥʘʷ 

ʪʣʷ 

ʂʘʣʠʬʦʨʥʠʡʩʢʘʷ 

ʱʠʪʦʚʢʘ 

ʂʍ çɾʝʤʠʩè 1,1 3,9 5,4 0 

ʂʍ çʉʫʟʜʘʣʝʚʘè 10,4 0 7,6 11,2 

ʂʍ çʊʫʨʛʘʥʙʘʝʚʘè 0 0 0 1,1 

ʂʍ çɼʠʭʘʥè 0 0 0 0 

ʂʍ çɾʘʨʳʢè 1,7 0 0 0 

ʂʍ çʈʘʫʰʘʥè 1,2 4,4 6,5 4,7 

ɸʧʦʨʪʦʚʳʡ ʩʘʜ 

çʂʘʡʥʘʨè 

9,3 6,1 0 9,9 

ʂʍ çɸʣʘʪʘʫè 1,9 10,1 0 5,6 

ʂʍ çʆʣʞʘʩè 2,9 9,8 0 5,9 

ʇʦʤʦʣʦʛʠʯʝʩʢʠʡ 

ʩʘʜ ʂʘʟʅʀʀʇʆ 

0,4 0 1,4 0 

ʊʆʆ çɹʘʡʤʝʥʝè 0 0 10,2 0 

 

ʇʦ ɾʘʤʙʳʣʩʢʦʡ ʦʙʣʘʩʪʠ ʙʳʣʠ ʦʙʩʣʝʜʦʚʘʥʳ 7 ʭʦʟʷʡʩʪʚ ʂʦʨʜʘʡʩʢʦʛʦ, ʄʝʨʢʝʥʩʢʦʛʦ, 

ʂʫʣʘʥʩʢʦʛʦ ʠ ɾʘʤʙʳʣʩʢʦʛʦ ʨʘʡʦʥʦʚ ʦʙʱʝʡ ʧʣʦʱʘʜʴʶ 30 ʛʘ. 
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ɺ ʭʦʜʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʩʪʨʝʯʘʣʠʩʴ ʧʦʚʨʝʞʜʝʥʠʷ ʷʙʣʦʥʥʦʡ 

ʧʣʦʜʦʞʦʨʢʦʡ ʚ ʧʨʝʜʝʣʘʭ 1,2-13,7%, ʟʘʩʝʣʝʥʥʦʩʪʴ ʟʝʣʝʥʦʡ ʷʙʣʦʥʥʦʡ ʪʣʝʡ ʩʦʩʪʘʚʣʷʣʦ ʦʪ 5,9 

ʜʦ 30,8 %, ʧʘʫʪʠʥʥʳʤ ʢʣʝʱʦʤ - 3,4-15,2%, ʢʘʣʠʬʦʨʥʠʡʩʢʘʷ ʱʠʪʦʚʢʘ ʙʳʣʘ ʦʪʤʝʯʝʥʘ 

ʪʦʣʴʢʦ ʚ ʦʜʥʦʤ ʭʦʟʷʡʩʪʚʝ, ʠ ʧʦʚʨʝʞʜʝʥʥʦʩʪʴ ʝʶ ʧʣʦʜʦʚ ʩʦʩʪʘʚʠʣʘ 16,1% (ʪʘʙʣʠʮʘ 2). 
 

ʊʘʙʣʠʮʘ 2 ï ʇʦʚʨʝʞʜʝʥʥʦʩʪʴ ʦʩʥʦʚʥʳʤʠ ʚʨʝʜʠʪʝʣʷʤʠ ʷʙʣʦʥʠ ʧʦ ʭʦʟʷʡʩʪʚʘʤ 

ɾʘʤʙʳʣʩʢʦʡ ʦʙʣʘʩʪʠ 

 

ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʭʦʟʷʡʩʪʚʘ 

ʇʦʚʨʝʞʜʝʥʥʦʩʪʴ ʚʨʝʜʠʪʝʣʷʤʠ, % 

ʗʙʣʦʥʥʘʷ 

ʧʣʦʜʦʞʦʨʢʘ 

ʇʣʦʜʦʚʳʝ ʢʣʝʱʠ 

(ʢʨʘʩʥʳʡ ʠ 

ʧʘʫʪʠʥʥʳʡ) 

ɿʝʣʝʥʘʷ 

ʷʙʣʦʥʥʘʷ 

ʪʣʷ 

ʂʘʣʠʬʦʨʥʠʡʩʢʘʷ 

ʱʠʪʦʚʢʘ 

ʂʍ çʂʫʥʛʝʡè 11,1 10,7 5,9 0 

ʂʍ çɸʣʤʘʨʘʩʘʥè 1,4 4,2 25,5 16,1 

ʂʍ çʅʫʨ-ʐʘʤè 2,9 3,4 30,8 0 

ʂʍ çʄʘʨʠʷʤè 1,2 5,1 10,1 0 

ʂʍ çʄʘʢʩʘʪ-ʊʦʨʝè 0 3,9 27,9 0 

ʂʍ çʅʫʨ-ʉʘʫʣʝè 13,7 15,2 12,9 0 

ʂʍ çɾʫʤʘʥʘʣʳè 10,8 5,4 11,7 0 

 

ʇʦ ʊʫʨʢʝʩʪʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʦʙʩʣʝʜʦʚʘʥʳ 4 ʭʦʟʷʡʩʪʚʘ ʦʙʱʝʡ ʧʣʦʱʘʜʴʶ 31,9 ʛʘ 

(ʉʘʡʨʘʤʩʢʠʡ, ʉʘʨʳʘʛʘʰʩʢʠʡ, ʂʘʟʳʛʫʨʪʩʢʠʡ ʠ ɸʙʘʡʩʢʠʡ ʨʘʡʦʥʳ). ʇʦʚʨʝʞʜʝʥʠʷ ʷʙʣʦʥʥʦʡ 

ʧʣʦʜʦʞʦʨʢʦʡ ʠ ʢʘʣʠʬʦʨʥʠʡʩʢʦʡ ʱʠʪʦʚʢʦʡ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʪʦʣʴʢʦ ʚ ʦʜʥʦʤ ʭʦʟʷʡʩʪʚʝ ï 

21,6% ʠ 3,3% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɿʘʩʝʣʝʥʥʦʩʪʴ ʟʝʣʝʥʦʡ ʷʙʣʦʥʥʦʡ ʪʣʠ ʩʦʩʪʘʚʣʷʣʘ 5,2ï35,1%, 

ʧʘʫʪʠʥʥʳʤ ʢʣʝʱʦʤ - 3,1-33,4% (ʪʘʙʣʠʮʘ 3). 
 

ʊʘʙʣʠʮʘ 3 ï ʇʦʚʨʝʞʜʝʥʥʦʩʪʴ ʦʩʥʦʚʥʳʤʠ ʚʨʝʜʠʪʝʣʷʤʠ ʷʙʣʦʥʠ ʧʦ ʭʦʟʷʡʩʪʚʘʤ 

ʊʫʨʢʝʩʪʘʥʩʢʦʡ ʦʙʣʘʩʪʠ 

 

ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʭʦʟʷʡʩʪʚʘ 

ʇʦʚʨʝʞʜʝʥʥʦʩʪʴ ʚʨʝʜʠʪʝʣʷʤʠ, % 

ʗʙʣʦʥʥʘʷ 

ʧʣʦʜʦʞʦʨʢʘ 

ʇʣʦʜʦʚʳʝ ʢʣʝʱʠ 

(ʢʨʘʩʥʳʡ ʠ ʧʘʫʪʠʥʥʳʡ) 

ɿʝʣʝʥʘʷ 

ʷʙʣʦʥʥʘʷ ʪʣʷ 

ʂʘʣʠʬʦʨʥʠʡʩ-

ʢʘʷ ʱʠʪʦʚʢʘ 

ʊʆʆ çɼʘʣʘ ʌʨʫʪè 0 3,1 5,2 0 

ʊʆʆ çɸʣʘʥ ʠ 

ʂʦʤʧʘʥʠʷè 

0 23,1 15,7 0 

ʂʍ çʂʝʨʝʤʝʪ 

ʉʘʧʘè 

0 0 7,9 0 

ʂʍ çʄʘʢʩʘʪ ɸʨʘʡè 21,6 33,4 35,1 3,3 

 

ɺ ʭʦʜʝ ʤʦʥʠʪʦʨʠʥʛʘ ʧʦ ɾʝʪʳʩʫʩʢʦʡ ʦʙʣʘʩʪʠ ʙʳʣʠ ʦʙʩʣʝʜʦʚʘʥʳ 3 ʭʦʟʡʩʪʚʘ 

ʇʘʥʬʠʣʦʚʩʢʦʛʦ ʨʘʡʦʥʘ ʠ ʛʦʨʦʜʘ ɾʘʨʢʝʥʪ ʦʙʱʝʡ ʧʣʦʱʘʜʴʶ 17 ʛʘ.  ɹʳʣʠ ʦʪʤʝʯʝʥʳ 

ʧʦʚʨʝʞʜʝʥʠʷ ʷʙʣʦʥʥʦʡ ʧʣʦʜʦʞʦʨʢʦʡ ʚ ʧʨʝʜʝʣʘʭ 1,0-1,4%, ʟʘʩʝʣʝʥʥʦʩʪʴ ʧʣʦʜʦʚʳʭ ʢʣʝʱʝʡ, 

ʟʝʣʝʥʦʡ ʷʙʣʦʥʥʦʡ ʪʣʝʡ ʠ ʢʘʣʠʬʦʨʥʠʡʩʢʦʡ ʱʠʪʦʚʢʦʡ ʥʝ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ (ʪʘʙʣʠʮʘ 4). 

 
ʊʘʙʣʠʮʘ 4 ï ʇʦʚʨʝʞʜʝʥʥʦʩʪʴ ʦʩʥʦʚʥʳʤʠ ʚʨʝʜʠʪʝʣʷʤʠ ʷʙʣʦʥʠ ʧʦ ʭʦʟʷʡʩʪʚʘʤ 

ɾʝʪʳʩʫʩʢʦʡ ʦʙʣʘʩʪʠ 

 

ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʭʦʟʷʡʩʪʚʘ 

ʇʦʚʨʝʞʜʝʥʥʦʩʪʴ ʚʨʝʜʠʪʝʣʷʤʠ, % 

ʗʙʣʦʥʥʘʷ 

ʧʣʦʜʦʞʦʨʢʘ 

ʇʣʦʜʦʚʳʝ ʢʣʝʱʠ 

(ʙʫʨʳʡ ʠ ʧʘʫʪʠʥʥʳʡ) 

ɿʝʣʝʥʘʷ 

ʧʣʦʜʦʚʘʷ ʪʣʷ 

ʂʘʣʠʬʦʨʥʠʡʩ-

ʢʘʷ ʱʠʪʦʚʢʘ 

ʂʍ çɸʙʜʫʣʣʘʝʚʘ 

ɸ.ʅ.è 

1,1 0 0 0 

ʂʍ çɸʙʜʫʣʣʘʝʚ ʊ.ʅ.è 1,4 0 0 0 

ʂʍ çɺʠʣʴʷʤʦʚè 1,0 0 0 0 
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ʈʠʩʫʥʦʢ 5 ï ʇʦʚʨʝʞʜʝʥʥʦʩʪʴ ʷʙʣʦʥʠ ʚʨʝʜʠʪʝʣʷʤʠ ʧʦ ʦʙʣʘʩʪʷʤ: ʘ - ɸʣʤʘʪʠʥʩʢʘʷ ʦʙʣʘʩʪʴ; ʙ - 

ɾʘʤʙʳʣʩʢʘʷ ʦʙʣʘʩʪʴ; ʚ - ʊʫʨʢʝʩʪʘʥʩʢʘʷ ʦʙʣʘʩʪʴ 

 

ʇʦʚʨʝʞʜʝʥʥʦʩʪʴ ʷʙʣʦʥʠ ʚʨʝʜʠʪʝʣʷʤʠ ʧʦ ɸʣʤʘʪʠʥʩʢʦʡ ʦʙʣʘʩʪʠ ʩʦʩʪʘʚʠʣʦ: ʷʙʣʦʥʥʘʷ 

ʧʣʦʜʦʞʦʨʢʘ - 2,6%, ʟʝʣʝʥʘʷ ʷʙʣʦʥʥʘʷ ʪʣʷ - 2,3%, ʠʟ ʧʣʦʜʦʚʳʭ ʢʣʝʱʝʡ ʦʪʤʝʯʝʥʦ ʟʘʩʝʣʝʥʠʝ 

ʢʨʘʩʥʦʛʦ ʧʣʦʜʦʚʦʛʦ ʢʣʝʱʘ - 3,1%, ʢʘʣʠʬʦʨʥʠʡʩʢʘʷ ʱʠʪʦʚʢʘ - 3,5%. ʇʦ ʊʫʨʢʝʩʪʘʥʩʢʦʡ 
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ʦʙʣʘʩʪʠ ʧʦʚʨʝʞʜʝʥʥʦʩʪʴ ʷʙʣʦʥʥʦʡ ʧʣʦʜʦʞʦʨʢʠ ʩʦʩʪʘʚʠʣʦ - 5,4%, ʟʝʣʝʥʘʷ ʷʙʣʦʥʥʘʷ ʪʣʷ - 

15,9%, ʢʘʣʠʬʦʨʥʠʡʩʢʘʷ ʱʠʪʦʚʢʘ - 0,8%, ʠʟ ʧʣʦʜʦʚʳʭ ʢʣʝʱʝʡ ʜʦʤʠʥʠʨʦʚʘʣʠ ʧʘʫʪʠʥʥʳʝ 

ʢʣʝʱʠ - 14,9%.  ʇʦ ɾʘʤʙʳʣʩʢʦʡ ʦʙʣʘʩʪʠ ʧʦʚʨʝʞʜʝʥʥʦʩʪʴ ʚʨʝʜʠʪʝʣʷʤʠ ʩʦʩʪʘʚʠʣʦ: 

ʷʙʣʦʥʥʘʷ ʧʣʦʜʦʞʦʨʢʘ - 5,8%, ʢʘʣʠʬʦʨʥʠʡʩʢʘʷ ʱʠʪʦʚʢʘ - 2,3%, ʧʘʫʪʠʥʥʳʡ ʢʣʝʱ - 6,8%, 

ʟʝʣʝʥʘʷ ʷʙʣʦʥʥʘʷ ʪʣʷ - 17,8%. 

ɿʘʱʠʪʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʧʨʦʪʠʚ ʚʨʝʜʠʪʝʣʝʡ ʚ ʦʙʩʣʝʜʫʝʤʳʭ ʭʦʟʷʡʩʪʚʘʭ ʧʨʦʚʦʜʠʣʠʩʴ 

ʩʦʚʨʝʤʝʥʥʳʤʠ ʭʠʤʠʯʝʩʢʠʤʠ ʧʨʝʧʘʨʘʪʘʤʠ: ɸʢʪʘʨʘ (ʪʠʘʤʝʪʦʢʩʘʤ 250 ʛ/ʢʛ) ʚ.ʜ.ʛ., ʂʦʨʘʛʝʥ 

(ʍʣʦʨʘʥʪʨʘʥʠʣʠʧʨʦʣ: 200 ʛ/ʣ) ʢ.ʩ., ʕʥʞʠʦ (141 ʛ/ʣ ʪʠʘʤʝʪʦʢʩʘʤ + 106 ʛ/ʣ ʣʷʤʙʜʘ-

ʮʠʛʘʣʦʪʨʠʥ) ʩ.ʢ., ʆʙʝʨʦʥ ʈʘʧʠʜ (228,6 ʛ/ʣ ʩʧʠʨʦʤʝʟʠʬʝʥʘ ʠ 11,4 ʛ/ʣ ʘʙʘʤʝʢʪʠʥʘ) ʢ.ʩ., 

ʇʨʦʢʣʵʡʤ ʌʠʪ ʚ.ʛ. (ʵʤʘʤʝʢʪʠʥ ʙʝʥʟʦʘʪ, 50ʛ/ʢʛ + ʣʫʬʝʥʫʨʦʥ 400 ʛ/ʢʛ),30 ʇʣʶʩ (ʚʘʟʝʣʠʥʦʚʦʝ 

ʤʘʩʣʦ 760 ʛʨ/ʢʛ) ʤ.ʤ.ʵ., ɺʝʨʪʠʤʝʢ (ʘʙʘʤʝʢʪʠʥ, 18 ʛ/ʣ) ʢ.ʵ., ʦʜʥʘʢʦ ʥʝʪ ʩʠʩʪʝʤʳ ʚ 

ʧʨʦʚʝʜʝʥʠʠ ʦʙʨʘʙʦʪʦʢ. 

 ɺʳʚʦʜʳ. ɺ ʩʘʜʦʚʳʭ ʘʛʨʦʮʝʥʦʟʘʭ ʶʛʘ ʠ ʶʛʦ-ʚʦʩʪʦʢʘ ʂʘʟʘʭʩʪʘʥʘ ʚʳʷʚʣʝʥʳ 

ʜʦʤʠʥʠʨʫʶʱʠʝ ʚʠʜʳ ʚʨʝʜʠʪʝʣʝʡ ʷʙʣʦʥʠ. ɸʥʘʣʠʟ ʩʦʙʨʘʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʦ ʚʨʝʜʠʪʝʣʷʤ 

ʧʦʢʘʟʘʣ, ʯʪʦ ʚ ʘʛʨʦʮʝʥʦʟʘʭ ʷʙʣʦʥʝʚʳʭ ʩʘʜʦʚ, ʛʜʝ ʧʨʦʚʦʜʠʣʠʩʴ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʚ ʤʘʩʩʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʦʙʱʝʠʟʚʝʩʪʥʳʝ ʬʠʪʦʬʘʛʠ, ʢʦʪʦʨʳʝ ʝʞʝʛʦʜʥʦ ʥʘʥʦʩʷʪ ʚʨʝʜ. ʕʪʦ ʷʙʣʦʥʥʘʷ 

ʧʣʦʜʦʞʦʨʢʘ, ʧʣʦʜʦʚʳʝ ʢʣʝʱʠ, ʟʝʣʝʥʘʷ ʷʙʣʦʥʥʘʷ ʪʣʷ, ʞʫʢʠ-ʜʦʣʛʦʥʦʩʠʢʠ, ʢʣʦʧʳ, ʮʠʢʘʜʢʠ ʠ 

ʜʨʫʛʠʝ ʚʠʜʳ. ʅʘʠʙʦʣʝʝ ʚʨʝʜʦʥʦʩʥʳʤʠ ʷʚʣʷʶʪʩʷ: ʷʙʣʦʥʥʘʷ ʧʣʦʜʦʞʦʨʢʘ, ʢʘʣʠʬʦʨʥʠʡʩʢʘʷ 

ʱʠʪʦʚʢʘ ʠ ʧʣʦʜʦʚʳʝ ʢʣʝʱʠ, ʪʘʢʞʝ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʤʥʦʛʦ ʜʨʫʛʠʭ ʦʙʲʝʢʪʦʚ, ʢʦʪʦʨʳʝ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʙʦʣʴʰʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʠʡ ʠʥʪʝʨʝʩ. 

ɹʣʘʛʦʜʘʨʥʦʩʪʴ. ʉʪʘʪʴʷ ʥʘʧʠʩʘʥʘ ʚ ʨʘʤʢʘʭ ʧʨʦʛʨʘʤʤʳ ʇʎʌ ʄʉʍ ʈʂ BR 10764960 

ʅʊʇ çʈʘʟʨʘʙʦʪʢʘ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʟʘʱʠʪʳ ʧʣʦʜʦʚʳʭ, 

ʦʚʦʱʥʳʭ, ʟʝʨʥʦʚʳʭ, ʢʦʨʤʦʚʳʭ ʠ ʙʦʙʦʚʳʭ ʢʫʣʴʪʫʨ ʠ ʢʘʨʘʥʪʠʥʘ ʨʘʩʪʝʥʠʡè ʥʘ 2021-2023 ʛʛ. 
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ʚʝʛʝʪʘʮʠʷʣʳץ ʢʝʟʝשʜʝ ᴇʥʽʤʜʽʣʽʢ ʧʝʥ ᴇʥʽʤ ʩʘʧʘʩʳʥ ʪᴇʤʝʥʜʝʪʝʪʽʥ ʞᴅʥʜʽʢʪʝʨʜʽש ᴅʨʪװʨʣʽ ʪװʨʣʝʨʽʤʝʥ 

ʟʘץʳʤʜʘʣʘʜʳ. ɹײʣ ʤʘץʘʣʘʜʘ פʘʟʘץʩʪʘʥʥʳש ʦשʪװʩʪʽʛʽ ʤʝʥ ʦשʪװʩʪʽʢ-ʰʳסʳʩʳʥʜʘסʳ ʘʣʤʘ ʙʘץʪʘʨʳʥʳש 

ʬʠʪʦʩʘʥʠʪʘʨʣʳץ ʤʦʥʠʪʦʨʠʥʛʽʥʽש ʥᴅʪʠʞʝʣʝʨʽ ʢʝʣʪʽʨʽʣʛʝʥ. ɾװʨʛʽʟʽʣʛʝʥ ʟʝʨʪʪʝʫʣʝʨ ʥᴅʪʠʞʝʩʽʥʜʝ ʙʘץ 

ʘʛʨʦʮʝʥʦʟʜʘʨʳʥʜʘסʳ ʘʣʤʘ ʜʘץʳʣʳʥʘ ʟʠʷʥʳʥ ʢʝʣʪʽʨʝʪʽʥ ʟʠʷʥʢʝʩʪʝʨʜʽש ʙʘʩʳʤ ʪװʨʣʝʨʽ ʘʣʤʘ ʞʝʤʽʩ 

ʞʝʤʽʨʽ (Cydia pomonella), ᴅʨ ʪװʨʣʽ ʢʝʥʝʣʝʨ (Acarina), ʞʘʩʳʣ ʘʣʤʘ ʙʽʪʝʩʽ (Dysaphis aucupariae) ʞᴅʥʝ 

ʢʘʣʠʬʦʨʥʠʷʣʳץ ץʘʣץʘʥʰʘʣʳ ʩʳʤʳʨ (Diaspidiotus perniciosus) ʝʢʝʥʽ ʘʥʳץʪʘʣʜʳ. ᴆʪʢʝʥ ʞʳʣʜʳש 

ʞʳʣʳ ʞᴅʥʝ ʘʟ ץʘʨʣʳ ץʳʩʳ ʞʘᴃʘʥʜʳץ ʞʳʣʳʥʫסʘ ʙʘʡʣʘʥʳʩʪʳ ʟʠʷʥʢʝʩʪʝʨʜʽץ שʳʩʪʘʡʪʳʥ ץʦʨʳʥʳש 

ʢᴇʧʰʽʣʽʛʽʥʽש ʘʤʘʥ ץʘʣʫʳʥʘ ʩʝʙʝʧʰʽ ʙʦʣʳʧ, ʩʦʥʳש ʥᴅʪʠʞʝʩʽʥʜʝ ʦʣʘʨʜʳש ʢᴇʙʝʶʽʥʝ ʳץʧʘʣ ʝʪʪʽ. ɸʣʤʘ 

ʙʘץʪʘʨʳʥʳש ʥʝʛʽʟʛʽ ʟʠʷʥʢʝʩʪʝʨʽʥʽש ʪװʨʣʽʢ ײץʨʘʤʳ ʤʝʥ ʟʠʷʥʜʳʣʳסʳʥ ʟʝʨʪʪʝʫ װʰʽʥ פʘʟʘץʩʪʘʥʥʳש 

ʦשʪװʩʪʽʛʽ ʤʝʥ ʦשʪװʩʪʽʢ-ʰʳסʳʩʳʥʜʘסʳ 25 ʰʘʨʫʘʰʳʣʳץ ʟʝʨʪʪʝʣʽʧ, ɸʣʤʘʪʳ, ɾʝʪʽʩʫ, ɾʘʤʙʳʣ ʞᴅʥʝ 

ʊװʨʢʽʩʪʘʥ ʦʙʣʳʩʪʘʨʳ ʙʘץʪʘʨʳʥʜʘסʳ ʘʣʤʘ ʘסʘʰʪʘʨʳʥʳש ʙʘץʪʳש ʥʝʛʽʟʛʽ ʟʠʷʥʢʝʩʪʝʨʽʤʝʥ 

ʟʘץʳʤʜʘʥʫʳʥʳש ʢᴇʨʩʝʪʢʽʰʪʝʨʽ ʢʝʣʪʽʨʽʣʛʝʥ. 

ʊ̔ ʨʝʢ ʩᴇʟʜʝʨ: ʟʠʷʥʢʝʩʪʝʨ, ʘʣʤʘ ʞʝʤʽʩ ʞʝʤʽʨʽ, ʢʘʣʠʬʦʨʥʠʷʣʳץ ץʘʣץʘʥʰʘʣʳ ʩʳʤʳʨ, 

ʘʣʤʘʥʳש ʞʘʩʳʣ ʙʽʪʝʩʽ, ʞʝʤʽʩ ʢʝʥʝʣʝʨʽ, ʟʠʷʥʜʳʣʳץ 
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Annotation. In Kazakhstan, most of the old apple trees are in a neglected state. The main reason 

is the lack of a complex of agrotechnical measures and violation of the requirements of phytosanitary, in 

particular, damage to planting material by pests due to outbreaks of mass reproduction. Fruit crops 

throughout the growing season are damaged by various types of insects that reduce the yield and quality 

of products. The article presents the results of phytosanitary monitoring of apple orchards in the south and 

south-east of Kazakhstan. It has been established that the dominant pest species in garden agrocenoses are 

the apple moth (Cydia pomonella), mites of various species (Acarina), green apple aphid (Dysaphis 

aucupariae) and the California shield (Diaspidiotus perniciosus). The warm and less snowy winters of the 

past year caused the survival of most of the wintering reserves of pests due to global warming, which, as a 

result, contributed to their reproduction. The article also provides indications of damage to apple trees in 

the gardens of Almaty, Zhetysu, Zhambyl and Turkestan regions by the main pests of the garden. 

Keywords: pests, apple moth, California shield, green apple aphid, fruit mites, harmfulness 
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ʊʆʆ çʂʘʟʘʭʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʟʘʱʠʪʳ ʠ 

ʢʘʨʘʥʪʠʥʘ ʨʘʩʪʝʥʠʡ ʠʤʝʥʠ ɾʘʟʢʝʥʘ ɾʠʝʤʙʘʝʚʘè, ʛ.ɸʣʤʘʪʳ, ʂʘʟʘʭʩʪʘʥ 

 
ɸʥʥʦʪʘʮʠʷ. ʈʠʩ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʢʫʣʴʪʫʨ ʚ ʂʘʟʘʭʩʪʘʥʝ. ɼʣʷ ʧʦʣʫʯʝʥʠʷ 

ʚʳʩʦʢʠʭ ʠ ʩʪʘʙʠʣʴʥʳʭ ʫʨʦʞʘʝʚ ʨʠʩʘ ʥʝʦʙʭʦʜʠʤʦ ʦʙʝʩʧʝʯʠʪʴ ʭʦʟʷʡʩʪʚʘ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʤ 

ʩʝʤʝʥʥʳʤ ʤʘʪʝʨʠʘʣʦʤ, ʦʙʣʘʜʘʶʱʠʤ ʭʦʨʦʰʠʤʠ ʧʦʩʝʚʥʳʤʠ ʢʘʯʝʩʪʚʘʤʠ. ʇʨʘʢʪʠʢʘ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ 

ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʩʥʠʞʘʝʪʩʷ ʢʘʯʝʩʪʚʦ ʚʳʩʝʚʘʝʤʳʭ ʩʝʤʷʥ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ, 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʠʥʬʠʮʠʨʦʚʘʥʠʝ ʠʭ ʢʦʤʧʣʝʢʩʦʤ ʧʘʪʦʛʝʥʥʦʡ ʠ ʩʘʧʨʦʬʠʪʥʦʡ ʤʠʢʨʦʬʣʦʨʦʡ. 

ʀʥʬʝʢʮʠʦʥʥʘʷ ʥʘʛʨʫʟʢʘ ʚ ʩʝʤʝʥʘʭ, ʢʘʞʜʳʡ ʛʦʜ ʚʳʟʳʚʘʝʪ ʙʦʣʴʰʠʝ ʧʦʪʝʨʠ ʫʨʦʞʘʷ, ʧʨʠ ʵʪʦʤ 

ʥʝʢʦʪʦʨʳʝ ʚʦʟʙʫʜʠʪʝʣʠ ʟʘʙʦʣʝʚʘʥʠʡ ʚʳʩʪʫʧʘʶʪ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʠʥʬʝʢʮʠʠ. 

ʆʙʨʘʙʦʪʢʘ ʩʝʤʷʥ ʦʜʠʥ ʠʟ ʧʨʠʝʤʦʚ ʟʘʱʠʪʳ ʥʘ ʨʘʥʥʠʭ ʵʪʘʧʘʭ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ, ʥʝ ʪʦʣʴʢʦ ʦʪ 

ʩʝʤʝʥʥʦʡ ʠ ʧʦʯʚʝʥʥʦʡ ʠʥʬʝʢʮʠʠ, ʥʦ ʠ ʧʨʦʪʠʚ ʚʨʝʜʠʪʝʣʝʡ. ʀʩʧʦʣʴʟʫʷ ʩʦʚʨʝʤʝʥʥʳʝ ʧʨʝʧʘʨʘʪʳ ʜʣʷ 

ʧʨʝʜʧʦʩʝʚʥʦʡ ʦʙʨʘʙʦʪʢʠ, ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʟʜʦʨʦʚʳʝ ʚʩʭʦʜʳ ʠ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʨʘʟʚʠʪʠʝ ʤʥʦʛʠʭ 

ʠʥʬʝʢʮʠʦʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ. ʇʨʠ ʵʪʦʤ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʩʣʝʜʫʝʪ ʫʜʝʣʠʪʴ ʬʠʪʦʵʢʩʧʝʨʪʠʟʝ ʩʝʤʷʥ 

ʜʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʧʘʪʦʛʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʩʝʤʝʥʥʦʡ ʠʥʬʝʢʮʠʠ ʠ ʠʭ ʧʦʩʝʚʥʳʭ ʢʘʯʝʩʪʚ. ʕʪʦ 

ʧʦʟʚʦʣʠʪ ʧʨʘʚʠʣʴʥʦ ʧʦʜʦʙʨʘʪʴ ʧʨʦʪʨʘʚʠʪʝʣʴ ʠ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʝʜʧʦʩʝʚʥʦʡ ʦʙʨʘʙʦʪʢʠ, 

ʧʨʝʜʦʪʚʨʘʪʠʪ ʧʣʝʩʥʝʚʝʥʠʝ ʩʝʤʷʥ, ʧʦʨʘʞʝʥʠʝ ʢʦʨʥʝʚʳʤʠ ʛʥʠʣʷʤʠ ʠ ʜʨʫʛʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ, 

ʧʝʨʝʜʘʚʘʝʤʳʤʠ ʯʝʨʝʟ ʩʝʤʝʥʘ. 

ʇʨʦʚʝʜʝʥʘ ʬʠʪʦʵʢʩʧʝʨʪʠʟʘ ʯʝʪʳʨʝʭ ʩʦʨʪʦʚ ʨʠʩʘ ʄʘʨʞʘʥ, ʃʠʜʝʨ, ɸʡʢʝʨʽʤ ʠ ʗʥʪʘʨʴ ʚʦ 

ʚʣʘʞʥʦʡ ʢʘʤʝʨʝ ʠ ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜʘʭ ï ʢʘʨʪʦʬʝʣʴʥʦ-ʛʣʶʢʦʟʥʳʡ ʘʛʘʨ (ʂɻɸ) ʠ ʩʠʥʪʝʪʠʯʝʩʢʘʷ 

ʩʨʝʜʘ ʏʘʧʝʢʘ (ʏɸ). ʇʨʠ ʵʪʦʤ ʫʩʪʘʥʘʚʣʠʚʘʣʠʩʴ ʧʦʩʝʚʥʳʝ ʢʘʯʝʩʪʚʘ ʠ ʧʘʪʦʛʝʥʥʳʡ ʢʦʤʧʣʝʢʩ 

ʩʝʤʝʥʥʦʡ  ʠʥʬʝʢʮʠʠ ʧʦ ʦʙʱʝʧʨʠʥʷʪʳʤ ʚ ʬʠʪʦʧʘʪʦʣʦʛʠʠ ʤʝʪʦʜʘʤ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʦʩʝʚʥʳʝ ʢʘʯʝʩʪʚʘ ʩʝʤʷʥ ʯʝʪʳʨʝʭ ʩʦʨʪʦʚ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ɻʆʉʊʫ12038-84, 

ʩʫʱʝʩʪʚʝʥʥʦʡ ʨʘʟʥʠʮʳ ʧʦ ʧʦʩʝʚʥʳʤ ʢʘʯʝʩʪʚʘʤ ʥʝ ʚʳʷʚʣʝʥʦ. ʆʜʥʘʢʦ 50% ʩʝʤʷʥ ʙʳʣʠ ʧʦʢʨʳʪʳ 

ʧʣʝʩʝʥʴʶ. 

ɺʳʷʚʣʝʥʘ ʜʦʤʠʥʠʨʫʶʱʘʷ ʤʠʢʨʦʬʣʦʨʘ. ʇʨʠ ʵʪʦʤ ʥʘ ʚʩʝʭ ʦʙʨʘʟʮʘʭ ʩʝʤʷʥ ʨʠʩʘ 

ʜʦʤʠʥʠʨʦʚʘʣʠ ʛʨʠʙʳ ʨʦʜʦʚ Alternaria, Fusarium ʠ ʩʘʧʨʦʬʠʪʥʳʝ ʛʨʠʙʳ ʨʦʜʦʚ Mucor, Penicillium, 

Aspergillus, ʘ ʥʘ ʩʦʨʪʝ ʃʠʜʝʨ ʛʨʠʙʳ - Pyricularia oryzae, ʚʦʟʙʫʜʠʪʝʣʴ ʧʠʨʠʢʫʣʷʨʠʦʟʘ ʠ Ascochyta 

oryzae, ʚʦʟʙʫʜʠʪʝʣʴ ʘʩʢʦʭʠʪʦʟʘ. ʅʘʨʷʜʫ ʩ ʛʨʠʙʥʦʡ, ʜʦʤʠʥʠʨʦʚʘʣʘ ʠ ʙʘʢʪʝʨʠʘʣʴʥʘʷ ʤʠʢʨʦʬʣʦʨʘ. 

ʇʨʦʚʝʜʝʥʥʘʷ ʬʠʪʦʵʢʩʧʝʨʪʠʟʘ ʧʦʟʚʦʣʠʪ ʧʨʘʚʠʣʴʥʦ ʧʦʜʦʙʨʘʪʴ ʵʬʬʝʢʪʠʚʥʳʝ ʧʨʦʪʨʘʚʠʪʝʣʠ ʠ 

ʩʪʠʤʫʣʷʪʦʨʳ ʜʣʷ ʦʟʜʦʨʦʚʣʝʥʠʷ ʩʝʤʷʥ ʠ ʩʫʱʝʩʪʚʝʥʥʦ ʫʣʫʯʰʠʪʴ ʠʭ ʧʦʩʝʚʥʳʝ ʢʘʯʝʩʪʚʘ ʠ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʨʘʩʪʝʥʠʡ, ʘ ʪʘʢʞʝ ʬʠʪʦʩʘʥʠʪʘʨʥʦʝ ʩʦʩʪʦʷʥʠʝ ʥʘ ʧʣʘʥʪʘʮʠʷʭ ʨʠʩʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʬʠʪʦʵʢʩʧʝʨʪʠʟʘ, ʚʩʭʦʞʝʩʪʴ, ʵʥʝʨʛʠʷ ʧʨʦʨʘʩʪʘʥʠʷ, ʛʨʠʙʳ, ʙʘʢʪʝʨʠʠ, 

ʤʠʢʨʦʩʢʦʧʠʨʦʚʘʥʠʝ, ʧʘʪʦʛʝʥʥʦʩʪʴ. 

 

ɺʚʝʜʝʥʠʝ. ʈʠʩ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʢʫʣʴʪʫʨ ʚ ʂʘʟʘʭʩʪʘʥʝ. ʆʩʥʦʚʥʳʤ 

ʨʠʩʦʩʝʶʱʠʤ ʨʝʛʠʦʥʦʤ ʚ ʨʝʩʧʫʙʣʠʢʝ ʷʚʣʷʝʪʩʷ ʂʳʟʳʣʦʨʜʠʥʩʢʘʷ ʦʙʣʘʩʪʴ, ʛʜʝ ʵʪʘ ʢʫʣʴʪʫʨʘ 

ʷʚʣʷʝʪʩʷ ʚʝʜʫʱʝʡ. ʇʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʵʪʦʛʦ ʨʝʛʠʦʥʘ ʙʣʘʛʦʧʨʠʷʪʥʳ ʜʣʷ 

ʚʦʟʜʝʣʳʚʘʥʠʷ ʨʠʩʘ. 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʚʳʩʦʢʠʭ ʠ ʩʪʘʙʠʣʴʥʳʭ ʫʨʦʞʘʝʚ ʵʪʦʡ ʢʫʣʴʪʫʨʳ ʥʝʦʙʭʦʜʠʤʦ 
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ʦʙʝʩʧʝʯʠʪʴ ʭʦʟʷʡʩʪʚʘ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʤ ʩʝʤʝʥʥʳʤ ʤʘʪʝʨʠʘʣʦʤ, ʦʙʣʘʜʘʶʱʠʤ 

ʭʦʨʦʰʠʤʠ ʧʦʩʝʚʥʳʤʠ ʢʘʯʝʩʪʚʘʤʠ. ɿʘʣʦʛ ʫʩʧʝʰʥʦʛʦ ʫʨʦʞʘʷ ʣʶʙʦʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ 

ʢʫʣʴʪʫʨʳ ʟʘʣʦʞʝʥ ʚ ʩʝʤʝʥʘʭ, ʚ ʢʦʪʦʨʳʭ ʩʦʜʝʨʞʠʪʩʷ ʚʩʷ ʛʝʥʝʪʠʯʝʩʢʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʨʦʩʪʝ 

ʠ ʨʘʟʚʠʪʠʠ ʨʘʩʪʝʥʠʡ ʚ ʪʝʯʝʥʠʝ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʩʝʟʦʥʘ [1].  

ʇʨʘʢʪʠʢʘ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʩʥʠʞʘʝʪʩʷ ʢʘʯʝʩʪʚʦ ʚʳʩʝʚʘʝʤʳʭ ʩʝʤʷʥ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ, ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʠʥʬʠʮʠʨʦʚʘʥʠʝ ʠʭ ʢʦʤʧʣʝʢʩʦʤ ʧʘʪʦʛʝʥʥʦʡ 

ʠ ʩʘʧʨʦʬʠʪʥʦʡ ʤʠʢʨʦʬʣʦʨʦʡ. ʏʝʨʝʟ ʩʝʤʝʥʥʦʡ ʤʘʪʝʨʠʘʣ ʧʝʨʝʜʘʝʪʩʷ ʙʦʣʝʝ 70 

ʠʥʬʝʢʮʠʦʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ. ʉʦʩʪʘʚ ʧʘʪʦʛʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʩʝʤʷʥ ʚʢʣʶʯʘʝʪ ʜʝʩʷʪʢʠ 

ʚʠʜʦʚ ʛʨʠʙʦʚ ʠ ʙʘʢʪʝʨʠʡ. ʆʥʠ ʚʳʟʳʚʘʶʪ ʠʥʟʠʤʥʦ-ʤʠʢʦʟʥʦʝ ʠʩʪʦʱʝʥʠʝ ʩʝʤʷʥ, ʯʪʦ 

ʦʪʨʠʮʘʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʚʩʭʦʞʝʩʪʴ, ʵʥʝʨʛʠʶ ʧʨʦʨʘʩʪʘʥʠʷ, ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʨʘʩʪʝʥʠʡ ʚ 

ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ.   ʀʥʬʝʢʮʠʦʥʥʘʷ ʥʘʛʨʫʟʢʘ ʚ ʩʝʤʝʥʠ ʢʘʞʜʳʡ ʛʦʜ ʚʳʟʳʚʘʝʪ ʙʦʣʴʰʠʝ 

ʧʦʪʝʨʠ ʫʨʦʞʘʷ, ʧʨʠ ʵʪʦʤ ʥʝʢʦʪʦʨʳʝ ʚʦʟʙʫʜʠʪʝʣʠ ʟʘʙʦʣʝʚʘʥʠʡ ʚʳʩʪʫʧʘʶʪ ʚ ʢʘʯʝʩʪʚʝ 

ʦʩʥʦʚʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʠʥʬʝʢʮʠʠ. ʇʦ ʜʘʥʥʳʤ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʦʩʥʦʚʥʳʤʠ 

ʧʘʪʦʛʝʥʘʤʠ ʩʝʤʝʥʥʦʡ ʠʥʬʝʢʮʠʠ ʷʚʣʷʶʪʩʷ ʚʦʟʙʫʜʠʪʝʣʠ ʢʦʨʥʝʚʳʭ ʛʥʠʣʝʡ, ʬʫʟʘʨʠʦʟʘ, 

ʛʝʣʴʤʠʥʪʦʩʧʦʨʠʦʟʘ ʠ ʙʘʢʪʝʨʠʦʟʦʚ [2, 3]. ʇʨʦʥʠʢʘʷ ʯʝʨʝʟ ʢʦʨʝʥʴ ʚ ʩʦʩʫʜʠʩʪʫʶ ʩʠʩʪʝʤʫ, 

ʦʥʠ ʚʳʟʳʚʘʶʪ ʪʨʘʭʝʦʤʠʢʦʟʥʳʝ (ʩʦʩʫʜʠʩʪʳʝ) ʟʘʙʦʣʝʚʘʥʠʷ, ʪʘʢʠʝ ʢʘʢ ʬʫʟʘʨʠʦʟʥʦʝ 

ʫʚʷʜʘʥʠʝ ʠ ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʙʘʢʪʝʨʠʦʟʦʚ. ʇʨʠ ʧʦʨʘʞʝʥʠʠ ʬʫʟʘʨʠʦʟʦʤ ʫʤʝʥʴʰʘʝʪʩʷ ʯʠʩʣʦ 

ʟʝʨʝʥ, ʤʘʩʩʘ 1000 ʩʝʤʷʥ, ʩʥʠʞʘʝʪʩʷ ʚʩʭʦʞʝʩʪʴ ʠ ʦʪʤʝʯʘʝʪʩʷ ʯʘʩʪʠʯʥʘʷ ʛʠʙʝʣʴ ʚʩʭʦʜʦʚ. 

ɿʘʨʘʞʝʥʠʝ ʢʦʣʦʩʴʝʚ ʛʨʠʙʘʤʠ ʨʦʜʘ Fusarium ʧʨʠʚʦʜʠʪ ʧʦʪʝʨʠ ʜʦ 50% [4]. 

ɻʨʠʙʳ ʨʦʜʘ Alternaria ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʧʦʚʩʝʤʝʩʪʥʦ. ʉʝʤʝʥʘ, ʧʦʨʘʞʝʥʥʳʝ 

ʘʣʴʪʝʨʥʘʨʠʦʟʦʤ, ʠʤʝʶʪ ʥʠʟʢʫʶ ʵʥʝʨʛʠʶ ʧʨʦʨʘʩʪʘʥʠʷ ʠ ʚʩʭʦʞʝʩʪʴ. ɺʨʝʜʦʥʦʩʥʦʩʪʴ 

ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʠʪ ʦʪ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ, ʧʨʠ ʢʦʪʦʨʳʭ ʧʨʦʠʩʭʦʜʠʣʦ ʩʦʟʨʝʚʘʥʠʝ ʟʝʨʥʘ 

ʠ ʫʩʣʦʚʠʡ ʝʛʦ ʭʨʘʥʝʥʠʷ [5]. 

ʅʝʙʣʘʛʦʧʨʠʷʪʥʳʝ ʧʦʛʦʜʥʳʝ ʫʩʣʦʚʠʷ ʚ ʥʘʯʘʣʴʥʦʤ ʧʝʨʠʦʜʝ ʚʝʛʝʪʘʮʠʠ ʦʩʣʘʙʣʷʶʪ 

ʨʘʩʪʝʥʠʷ ʠ ʘʢʪʠʚʠʟʠʨʫʶʪ ʩʝʤʝʥʥʫʶ ʠʥʬʝʢʮʠʶ, ʢʦʪʦʨʘʷ ʥʘʢʘʧʣʠʚʘʝʪʩʷ ʚ ʨʠʟʦʩʬʝʨʝ 

ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʨʘʩʪʝʥʠʷ ʩʠʣʴʥʦ ʧʦʨʘʞʘʶʪʩʷ ʚʦʟʙʫʜʠʪʝʣʷʤʠ ʢʦʨʥʝʚʳʭ 

ʛʥʠʣʝʡ. ʅʘʙʣʶʜʘʝʪʩʷ ʠʟʨʝʞʝʥʥʦʩʪʴ ʧʦʩʝʚʦʚ, ʛʠʙʝʣʴ ʧʨʦʨʦʩʪʢʦʚ, ʫʤʝʥʴʰʝʥʠʝ ʢʫʩʪʠʩʪʦʩʪʠ. 

ʄʥʦʛʠʝ ʠʟ ʥʠʭ ʚʳʨʘʙʘʪʳʚʘʶʪ ʤʠʢʦʪʦʢʩʠʥʳ, ʢʦʪʦʨʳʝ ʦʪʨʠʮʘʪʝʣʴʥʦ ʚʣʠʷʶʪ ʥʘ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʚ ʨʘʩʪʝʥʠʠ, ʩʜʝʨʞʠʚʘʶʪ ʨʦʩʪ ʧʨʦʨʦʩʪʢʦʚ ʠ ʢʦʨʥʝʡ, ʤʦʛʫʪ 

ʩʦʭʨʘʥʷʪʴʩʷ ʚ ʢʦʥʝʯʥʦʡ ʧʨʦʜʫʢʮʠʠ. ʇʨʠ ʵʪʦʤ ʩʥʠʞʘʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʫʨʦʞʘʡ, ʥʦ ʠ ʢʘʯʝʩʪʚʦ 

ʧʦʣʫʯʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ [6, 7, 8]. ʆʜʥʠʤ ʠʟ ʚʘʞʥʳʭ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʢʘʯʝʩʪʚʦ 

ʩʝʤʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ ʪʨʝʙʫʶʱʝʛʦ ʧʦʩʪʦʷʥʥʦʛʦ ʢʦʥʪʨʦʣʷ, ʷʚʣʷʝʪʩʷ ʬʠʪʦʧʘʪʦʛʝʥʥʳʡ 

ʢʦʤʧʣʝʢʩ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʘ ʪʘʢʞʝ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʝʜʧʦʩʝʚʥʦʡ ʦʙʨʘʙʦʪʢʠ.  

ʆʙʨʘʙʦʪʢʘ ʩʝʤʷʥ ï ʦʜʠʥ ʠʟ ʧʨʠʝʤʦʚ ʟʘʱʠʪʳ ʥʘ ʨʘʥʥʠʭ ʵʪʘʧʘʭ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ, 

ʥʝ ʪʦʣʴʢʦ ʦʪ ʩʝʤʝʥʥʦʡ ʠ ʧʦʯʚʝʥʥʦʡ ʠʥʬʝʢʮʠʠ, ʥʦ ʠ ʧʨʦʪʠʚ ʚʨʝʜʠʪʝʣʝʡ. ʀʩʧʦʣʴʟʫʷ 

ʩʦʚʨʝʤʝʥʥʳʝ ʧʨʝʧʘʨʘʪʳ ʜʣʷ ʧʨʝʜʧʦʩʝʚʥʦʡ ʦʙʨʘʙʦʪʢʠ, ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʟʜʦʨʦʚʳʝ ʚʩʭʦʜʳ ʠ 

ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʨʘʟʚʠʪʠʝ ʤʥʦʛʠʭ ʠʥʬʝʢʮʠʦʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ. ʊʦʣʴʢʦ ʧʨʘʚʠʣʴʥʘʷ 

ʜʠʘʛʥʦʩʪʠʢʘ ʙʦʣʝʟʥʝʡ, ʟʥʘʥʠʝ ʧʨʠʯʠʥ ʠʭ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠ ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʘʟʚʠʪʠʷ 

ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʦʡ ʫʩʧʝʰʥʦʛʦ ʧʨʦʚʝʜʝʥʠʷ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʠ ʟʘʱʠʪʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ [9, 

560 ʩʪʨ., 10]. ɺ ʩʣʫʯʘʝ ʥʝʢʘʯʝʩʪʚʝʥʥʦʡ ʧʨʝʜʧʦʩʝʚʥʦʡ ʦʙʨʘʙʦʪʢʠ, ʥʝʧʨʘʚʠʣʴʥʦʛʦ ʧʦʜʙʦʨʘ 

ʧʨʦʪʨʘʚʠʪʝʣʷ, ʩʝʤʝʥʥʘʷ ʠʥʬʝʢʮʠʷ ʧʨʠ ʧʨʦʨʘʩʪʘʥʠʠ ʩʝʤʷʥ ʥʘʯʥʝʪ ʠʥʪʝʥʩʠʚʥʦ 

ʨʘʟʤʥʦʞʘʪʴʩʷ ʠ ʙʫʜʝʪ ʧʨʝʜʩʪʘʚʣʷʪʴ ʩʝʨʴʝʟʥʫʶ ʦʧʘʩʥʦʩʪʴ ʜʣʷ ʨʘʩʪʝʥʠʡ, ʢʦʪʦʨʳʝ ʥʝ ʙʫʜʫʪ 

ʚ ʩʦʩʪʦʷʥʠʠ ʦʙʝʩʧʝʯʠʪʴ ʧʦʣʥʦʮʝʥʥʳʡ ʫʨʦʞʘʡ [11]. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʧʦʜʛʦʪʦʚʢʘ ʩʝʤʷʥ ʢ ʧʦʩʝʚʫ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʤ 

ʧʨʠʝʤʦʤ. ʇʨʠ ʵʪʦʤ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʩʣʝʜʫʝʪ ʫʜʝʣʠʪʴ ʬʠʪʦʵʢʩʧʝʨʪʠʟʝ ʩʝʤʷʥ ʜʣʷ 

ʫʩʪʘʥʦʚʣʝʥʠʷ ʧʘʪʦʛʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʩʝʤʝʥʥʦʡ ʠʥʬʝʢʮʠʠ ʠ ʠʭ ʧʦʩʝʚʥʳʭ ʢʘʯʝʩʪʚ. ʕʪʦ 

ʧʦʟʚʦʣʠʪ ʧʨʘʚʠʣʴʥʦ ʧʦʜʦʙʨʘʪʴ ʧʨʦʪʨʘʚʠʪʝʣʴ ʠ ʧʦʚʳʩʠʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʝʜʧʦʩʝʚʥʦʡ 

ʦʙʨʘʙʦʪʢʠ, ʧʨʝʜʦʪʚʨʘʪʠʪ ʧʣʝʩʥʝʚʝʥʠʝ ʩʝʤʷʥ, ʧʦʨʘʞʝʥʠʝ ʢʦʨʥʝʚʳʤʠ ʛʥʠʣʷʤʠ ʠ ʜʨʫʛʠʤʠ 

ʟʘʙʦʣʝʚʘʥʠʷʤʠ, ʧʝʨʝʜʘʚʘʝʤʳʤʠ ʯʝʨʝʟ ʩʝʤʝʥʘ. ʇʨʠʤʝʥʝʥʠʝ ʧʨʦʪʨʘʚʠʪʝʣʝʡ, ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʬʠʪʦʵʢʩʧʝʨʪʠʟʳ, ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʡ ʧʦʜʭʦʜ ʢ ʟʘʱʠʪʝ ʩʝʤʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. 

ʕʬʬʝʢʪʠʚʥʘʷ ʧʨʝʜʧʦʩʝʚʥʘʷ ʦʙʨʘʙʦʪʢʘ ʧʦʟʚʦʣʷʝʪ ʩʦʢʨʘʪʠʪʴ ʦʙʲʝʤ ʭʠʤʠʯʝʩʢʠʭ 

ʦʙʨʘʙʦʪʦʢ, ʩʥʠʟʠʪʴ ʟʘʥʦʩ ʠʥʬʝʢʮʠʠ ʚ ʧʦʯʚʝ ʠ ʯʠʩʣʝʥʥʦʩʪʴ ʚʨʝʜʠʪʝʣʝʡ ʥʘ ʨʘʥʥʝʤ ʵʪʘʧʝ 
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ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ, ʧʦʚʳʩʠʪʴ ʫʩʪʦʡʯʠʚʦʩʪʴ ʨʘʩʪʝʥʠʡ ʢ ʚʨʝʜʥʳʤ ʦʨʛʘʥʠʟʤʘʤ, ʫʣʫʯʰʠʪʴ 

ʨʦʩʪʦʚʳʝ ʧʨʦʮʝʩʩʳ, ʩʥʠʟʠʪʴ ʧʝʩʪʠʮʠʜʥʫʶ ʥʘʛʨʫʟʢʫ ʥʘ ʘʛʨʦʙʠʦʮʝʥʦʟ, ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʧʦʣʫʯʝʥʠʶ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʦʡ ʧʨʦʜʫʢʮʠʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ.    

ʎʝʣʴʶ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʣʦʩʴ ʫʩʪʘʥʦʚʣʝʥʠʝ ʧʘʪʦʛʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʥʘ ʩʝʤʝʥʘʭ ʨʘʟʣʠʯʥʳʭ ʩʦʨʪʘʭ ʨʠʩʘ ʧʫʪʝʤ ʬʠʪʦʵʢʩʧʝʨʪʠʟʳ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʌʠʪʦʵʢʩʧʝʨʪʠʟʫ ʩʝʤʷʥ ʨʠʩʘ ʧʨʦʚʦʜʠʣʠ ʚ 

ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ ʥʘ 4 ʩʦʨʪʘʭ: ʄʘʨʞʘʥ, ʃʠʜʝʨ, ɸʡʢʝʨʽʤ ʠ ʗʥʪʘʨʴ. ʇʦʩʝʚʥʳʝ 

ʢʘʯʝʩʪʚʘ ʦʮʝʥʠʚʘʣʠ ʩʦʛʣʘʩʥʦ ɻʆʉʊʫ 12038ï84 ʚʦ ʚʣʘʞʥʦʡ ʢʘʤʝʨʝ [12].   ʇʨʠ ʵʪʦʤ, ʧʦ 

ʢʘʞʜʦʤʫ ʩʦʨʪʫ ʙʨʘʣʠ ʧʦ 50 ʩʝʤʷʥ ʚ 4-ʢʨʘʪʥʦʡ ʧʦʚʪʦʨʥʦʩʪʠ, ʟʘʢʣʘʜʳʚʘʣʠ ʠʭ ʚʦ ʚʣʘʞʥʳʝ 

ʢʘʤʝʨʳ ʚ ʧʣʘʩʪʠʢʦʚʳʝ ʢʦʥʪʝʡʥʝʨʳ, ʫʚʣʘʞʥʝʥʥʳʝ ʬʠʣʴʪʨʦʚʘʣʴʥʦʡ ʙʫʤʘʛʦʡ ʠ ʧʦʤʝʱʘʣʠ ʠʭ 

ʚ ʪʝʨʤʦʩʪʘʪ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʚ ʧʨʝʜʝʣʘʭ 25-27Üʉ. ʕʥʝʨʛʠʶ ʧʨʦʨʘʩʪʘʥʠʷ ʩʝʤʷʥ ʫʯʠʪʳʚʘʣʠ 

ʥʘ 3 ʩʫʪʢʠ ʧʦʩʣʝ ʟʘʢʣʘʜʢʠ ʦʧʳʪʘ, ʣʘʙʦʨʘʪʦʨʥʫʶ ʚʩʭʦʞʝʩʪʴ ʥʘ 7 ʩʫʪʢʠ ʧʦ ʢʦʣʠʯʝʩʪʚʫ 

ʧʨʦʨʦʩʰʠʭ ʩʝʤʷʥ. ɺ ʢʘʞʜʦʡ ʧʦʚʪʦʨʥʦʩʪʠ ʧʦʜʩʯʠʪʳʚʘʣʠ ʢʦʣʠʯʝʩʪʚʦ ʟʘʧʣʝʩʥʝʚʝʚʰʠʭ 

ʩʝʤʷʥ ʠ ʙʦʣʴʥʳʭ ʧʨʦʨʦʩʪʢʦʚ, ʟʘʪʝʤ ʚʳʯʠʩʣʷʣʠ ʧʨʦʮʝʥʪ ʙʦʣʴʥʳʭ ʩʝʤʷʥ. 

ɻʨʠʙʥʫʶ ʠ ʙʘʢʪʝʨʠʘʣʴʥʫʶ ʠʥʬʝʢʮʠʶ ʫʩʪʘʥʘʚʣʠʚʘʣʠ ʩʦʛʣʘʩʥʦ ɻʆʉʊʫ 12044-93 

[13], ʧʫʪʝʤ ʬʠʪʦʵʢʩʧʝʨʪʠʟʳ ʧʦ ʦʙʱʝʧʨʠʥʷʪʦʡ ʤʝʪʦʜʠʢʝ [14] ʥʘ ʩʪʘʥʜʘʨʪʥʳʭ ʧʠʪʘʪʝʣʴʥʳʭ 

ʩʨʝʜʘʭ ï ʢʘʨʪʦʬʝʣʴʥʦ-ʛʣʶʢʦʟʥʳʡ ʘʛʘʨ ʠ ʩʠʥʪʝʪʠʯʝʩʢʘʷ ʩʨʝʜʘ ʏʘʧʝʢʘ. ʀʜʝʥʪʠʬʠʢʘʮʠʶ 

ʛʨʠʙʦʚ ʧʨʦʚʦʜʠʣʠ ʥʘ ʦʩʥʦʚʘʥʠʠ ʪʠʧʘ ʢʦʣʦʥʠʡ ʥʘ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʝ ʠ ʧʫʪʝʤ 

ʤʠʢʨʦʩʢʦʧʠʨʦʚʘʥʠʷ ʧʦ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ ʧʨʠʟʥʘʢʘʤ ʤʠʮʝʣʠʷ ʢʦʥʠʜʠʝʥʦʩʮʦʚ ʠ 

ʩʧʦʨʦʥʦʰʝʥʠʶ. 

ʀʜʝʥʪʠʬʠʢʘʮʠʶ ʙʘʢʪʝʨʠʡ ʪʘʢʞʝ ʧʨʦʚʦʜʠʣʠ ʧʦ ʭʘʨʘʢʪʝʨʫ ʨʦʩʪʘ ʢʦʣʦʥʠʡ ʙʘʢʪʝʨʠʡ 

ʥʘ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʝ. ʅʘʙʣʶʜʝʥʠʷ ʟʘ ʨʦʩʪʦʤ ʙʘʢʪʝʨʠʡ ʧʨʦʚʦʜʠʣʠ ʚ ʪʝʯʝʥʠʠ 10 ʩʫʪʦʢ. ɿʘ 

ʵʪʦʪ ʧʝʨʠʦʜ ʫ ʥʠʭ ʯʝʪʢʦ ʬʦʨʤʠʨʫʶʪʩʷ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ ï ʨʘʟʤʝʨ, ʮʚʝʪ, ʬʦʨʤʘ, 

ʧʨʦʬʠʣʴ, ʢʨʘʷ, ʢʦʥʩʠʩʪʝʥʮʠʷ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʵʪʠʭ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʦʪʙʠʨʘʣʠ ʢʦʣʦʥʠʠ ʙʘʢʪʝʨʠʡ ʠ ʦʪʩʝʚʘʣʠ ʚ ʧʨʦʙʠʨʢʠ ʥʘ ʢʦʩʷʯʢʠ ʩ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʦʡ. 

ʇʨʦʚʝʨʢʫ ʧʘʪʦʛʝʥʥʦʩʪʠ ʠʟʦʣʠʨʦʚʘʥʥʳʭ ʚ ʯʠʩʪʫʶ ʢʫʣʴʪʫʨʫ ʙʘʢʪʝʨʠʡ ʧʨʦʚʦʜʠʣʠ 

ʠʥʬʝʢʮʠʦʥʥʦ-ʠʥʬʠʣʴʪʨʘʮʠʦʥʥʳʤ ʤʝʪʦʜʦʤ ʂʣʝʤʝʥʪʘ [15] ʧʦ ʨʝʘʢʮʠʠ 

ʩʚʝʨʭʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʥʘ ʠʥʜʠʢʘʪʦʨʥʦʤ ʨʘʩʪʝʥʠʠ ʢʦʤʥʘʪʥʦʡ ʛʝʨʘʥʠ (Pelargonium zonala 

L.). ɼʣʷ ʵʪʦʡ ʮʝʣʠ ʩʫʩʧʝʥʟʠʶ ʙʘʢʪʝʨʠʡ ʩʫʪʦʯʥʦʡ ʢʫʣʴʪʫʨʳ, ʢʦʥʮʝʥʪʨʘʮʠʷ ʠʥʦʢʫʣʶʤʘ 109   

ʢʣ/ʤʣ ʧʦ ʦʧʪʠʯʝʩʢʦʤʫ ʩʪʘʥʜʘʨʪʫ ʤʫʪʥʦʩʪʠ, ʚʚʦʜʠʣʠ ʩʪʝʨʠʣʴʥʳʤ ʰʧʨʠʮʦʤ ʚ ʤʝʞʢʣʝʪʦʯʥʦʝ 

ʧʨʦʩʪʨʘʥʩʪʚʦ ʣʠʩʪʘ ʛʝʨʘʥʠ. ɺ ʢʦʥʪʨʦʣʝ ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʪʝʨʠʣʴʥʫʶ ʚʦʜʫ ʥʘ ʪʦʤ ʞʝ 

ʠʥʜʠʢʘʪʦʨʥʦʤ ʨʘʩʪʝʥʠʡ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʥʲʝʢʮʠʨʦʚʘʥʠʷ ʯʝʨʝʟ 3 ʩʫʪʦʢ ʚ ʟʦʥʝ ʚʚʝʜʝʥʠʷ 

ʠʥʦʢʫʣʶʤʘ ʦʙʨʘʟʫʶʪʩʷ ʥʝʢʨʦʪʠʯʝʩʢʠʝ ʫʯʘʩʪʢʠ ʪʢʘʥʠ (ʚ ʚʠʜʝ ʧʝʨʛʘʤʝʥʪʘ). ʕʪʦ ʨʝʘʢʮʠʷ 

ʩʚʝʨʭʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʠʥʜʠʢʘʪʦʨʥʦʛʦ ʨʘʩʪʝʥʠʷ ʥʘ ʧʘʪʦʛʝʥʥʳʝ ʚʠʜʳ ʙʘʢʪʝʨʠʡ. 

ʅʝʧʘʪʦʛʝʥʥʳʝ ʙʘʢʪʝʨʠʠ ʥʝ ʚʳʟʳʚʘʶʪ ʪʘʢʫʶ ʨʝʘʢʮʠʶ (ʥʝʢʨʦʟ), ʜʘʞʝ ʧʨʠ ʚʳʩʦʢʦʡ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʠʥʦʢʫʣʶʤʘ. ɺʩʝ ʧʘʪʦʛʝʥʥʳʝ ʚʠʜʳ ʙʘʢʪʝʨʠʡ ʨʦʜʦʚ Erwinia, Pseudomonas, 

Xanthomonas ʠ Bacillus ʜʘʶʪ ʪʘʢʫʶ ʨʝʘʢʮʠʶ ʥʘ ʣʠʩʪʴʷʭ ʛʝʨʘʥʠ.   

ʇʘʪʦʛʝʥʥʦʩʪʴ ʠʟʦʣʠʨʦʚʘʥʥʳʭ ʙʘʢʪʝʨʠʡ, ʪʘʢʞʝ ʧʨʦʚʝʨʷʣʠ ʥʘ ʢʣʫʙʥʷʭ ʢʘʨʪʦʬʝʣʷ. 

ʂʣʫʙʥʠ ʢʘʨʪʦʬʝʣʷ ʪʱʘʪʝʣʴʥʦ ʩʪʝʨʠʣʠʟʦʚʘʣʠ ʧʫʪʝʤ ʦʙʞʠʛʘʥʠʷ ʩʧʠʨʪʦʤ. 

ʇʨʦʜʝʟʠʥʬʠʮʠʨʦʚʘʥʥʳʝ ʢʣʫʙʥʠ ʢʘʨʪʦʬʝʣʷ ʨʘʟʨʝʟʘʣʠ ʧʦʧʦʣʘʤ ʩʪʝʨʠʣʴʥʳʤ ʩʢʘʣʴʧʝʣʝʤ 

ʦʜʥʘ ʠʟ ʧʦʣʦʚʠʥ ʩʣʫʞʠʣʘ ʢʦʥʪʨʦʣʝʤ. ɼʝʣʘʣʠ ʩʪʝʨʠʣʴʥʳʤ ʩʢʘʣʴʧʝʣʝʤ ʫʛʣʫʙʣʝʥʠʷ ʚ ʜʚʫʭ 

ʧʦʣʦʚʠʥʢʘʭ. ɺ ʦʜʥʫ ʧʦʤʝʱʘʣʠ ʥʝʩʢʦʣʴʢʦ ʢʘʧʝʣʴ ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʩʫʩʧʝʥʟʠʠ 10 9 ʢʣ/ʤʣ, ʚ 

ʢʦʥʪʨʦʣʴʥʦʤ ʚʘʨʠʘʥʪʝ ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʪʝʨʠʣʴʥʫʶ ʚʦʜʫ. ʂʣʫʙʥʠ ʧʦʤʝʱʘʣʠ ʚʦ ʚʣʘʞʥʳʝ 

ʢʘʤʝʨʳ, ʦʪʜʝʣʴʥʦ ʚʳʜʝʨʞʠʚʘʣʠ ʚ ʪʝʨʤʦʩʪʘʪʝ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʚ ʧʨʝʜʝʣʘʭ 25-27Üʉ ʚ 

ʪʝʯʝʥʠʠ 2-3-ʭ ʩʫʪʦʢ. ʇʘʪʦʛʝʥʥʳʝ ʙʘʢʪʝʨʠʠ, ʚʦʟʙʫʜʠʪʝʣʠ ʤʷʛʢʦʡ ʛʥʠʣʠ ʚʳʟʳʚʘʶʪ 

ʨʘʟʣʦʞʝʥʠʝ ʢʣʫʙʥʝʡ ʢʘʨʪʦʬʝʣʷ ʯʝʨʝʟ 24-36 ʯʘʩʦʚ. ʇʨʠ ʵʪʦʤ ʠʟʜʘʶʪ ʥʝʧʨʠʷʪʥʳʡ ʟʘʧʘʭ, 

ʪʘʢʠʝ ʛʥʠʣʠ ʚʳʟʳʚʘʶʪ ʙʘʢʪʝʨʠʠ ʛʨʫʧʧʳ Erwinia carotovora [16].                     

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. ɺ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ ʧʨʦʚʦʜʠʣʠ ʬʠʪʦʵʢʩʧʝʨʪʠʟʫ 

ʧʦʩʝʚʥʳʭ ʢʘʯʝʩʪʚ ʩʝʤʷʥ ʨʠʩʘ ʥʘ ʯʝʪʳʨʝʭ ʩʦʨʪʘʭ: ʄʘʨʞʘʥ, ɸʡʢʝʨʽʤ, ʃʠʜʝʨ ʠ ʗʥʪʘʨʴ. 

ʈʝʟʫʣʴʪʘʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʜʘʥʥʳʭ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʪʘʙʣʠʮʝ 1, ʧʦʩʝʚʥʳʝ ʢʘʯʝʩʪʚʘ ʩʝʤʷʥ 

ʯʝʪʳʨʝʭ ʩʦʨʪʦʚ  ʩʦʦʪʚʝʪʩʪʚʫʶʪ ɻʆʉʊʫ 10250-80, ʧʝʨʚʦʤʫ ʢʣʘʩʩʫ. ʇʨʠ ʵʪʦʤ ʵʥʝʨʛʠʷ 
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ʧʨʦʨʘʩʪʘʥʠʷ ʚ ʧʨʝʜʝʣʘʭ 88-96%, ʘ ʣʘʙʦʨʘʪʦʨʥʘʷ ʚʩʭʦʞʝʩʪʴ ʚ ʧʨʝʜʝʣʘʭ 96-98%. 
ʊʘʙʣʠʮʘ 1 ï ʇʦʩʝʚʥʳʝ ʢʘʯʝʩʪʚʘ ʩʝʤʷʥ ʨʠʩʘ (ʚʣʘʞʥʘʷ ʢʘʤʝʨʘ) 

 

 ̄ʧ/ʧ 

 

ʉʦʨʪʘ ʕʥʝʨʛʠʷ 

ʧʨʦʨʘʩʪʘʥʠʷ, % 

ʃʘʙʦʨʘʪʦʨʥʘʷ 

ʚʩʭʦʞʝʩʪʴ, % 

ʂʦʣʠʯʝʩʪʚʦ ʙʦʣʴʥʳʭ 

ʩʝʤʷʥ ʠ ʧʨʦʨʦʩʪʢʦʚ, % 

1 ʄʘʨʞʘʥ 93 98 51 

2 ɸʡʢʝʨʽʤ 88 96 47 

3 ʃʠʜʝʨ 89 98 48 

4 ʗʥʪʘʨʴ 96 97 100 

 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʩʫʱʝʩʪʚʝʥʥʦʡ ʨʘʟʥʠʮʳ ʧʦ ʧʦʩʝʚʥʳʤ ʢʘʯʝʩʪʚʘʤ ʥʝ ʦʪʤʝʯʝʥʦ. 

ʆʜʥʘʢʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʚʳʩʦʢʠʝ ʧʦʩʝʚʥʳʝ ʢʘʯʝʩʪʚʘ ʩʝʤʷʥ ʯʝʪʳʨʝʭ ʩʦʨʪʦʚ ʨʠʩʘ, ʚʳʷʚʣʝʥ 

ʙʦʣʴʰʦʡ ʧʨʦʮʝʥʪ ʟʘʧʣʝʩʥʝʚʝʚʰʠʭ ʩʝʤʷʥ, ʚ ʧʨʝʜʝʣʘʭ 47-100 % (ʨʠʩʫʥʦʢ 1). ʅʘʠʙʦʣʴʰʝʝ 

ʢʦʣʠʯʝʩʪʚʦ ʙʦʣʴʥʳʭ ʩʝʤʷʥ ʥʘ ʩʦʨʪʝ ʗʥʪʘʨʴ. 

ɿʘʧʣʝʩʥʝʚʝʚʰʠʝ ʩʝʤʝʥʘ ʚ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ ʤʦʛʫʪ ʚʳʟʚʘʪʴ ʠʟʨʝʞʝʥʥʦʩʪʴ ʧʦʩʝʚʦʚ, 

ʦʩʣʘʙʣʝʥʠʝ ʚʩʭʦʜʦʚ, ʯʪʦ ʦʢʘʞʝʪ ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʨʦʩʪ, ʨʘʟʚʠʪʠʝ ʠ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʨʘʩʪʝʥʠʡ. 
 

  

ʄʘʨʞʘʥ ɸʡʢʝʨʽʤ                             

  

ʃʠʜʝʨ                           ʗʥʪʘʨʴ 

                                                        

ʈʠʩʫʥʦʢ 1 ï ɺʩʭʦʞʝʩʪʴ ʩʝʤʷʥ 4 ʩʦʨʪʦʚ ʨʠʩʘ (ʚʣʘʞʥʘʷ ʢʘʤʝʨʘ) 

 

ʇʨʠ ʬʠʪʦʵʢʩʧʝʨʪʠʟʝ ʩʝʤʷʥ ʯʝʪʳʨʝʭ ʩʦʨʪʦʚ ʨʠʩʘ ʧʨʦʚʦʜʠʣʠ ʬʠʪʦʧʘʪʦʣʦʛʠʯʝʩʢʠʝ 
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ʘʥʘʣʠʟʳ ʧʦ ʚʳʷʚʣʝʥʠʶ ʜʦʤʠʥʠʨʫʶʱʝʡ ʛʨʠʙʥʦʡ  ʠ ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʤʠʢʨʦʬʣʦʨʳ. 

ʈʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 2. 

 
ʊʘʙʣʠʮʘ 2 ï ɿʘʨʘʞʝʥʥʦʩʪʴ ʩʝʤʷʥ ʨʠʩʘ ʛʨʠʙʥʦʡ ʠ ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʤʠʢʨʦʬʣʦʨʦʡ 

(ʧʠʪʘʪʝʣʴʥʘʷ ʩʨʝʜʘ) 

 

ˉ 

ʧ\ʧ 
ʉʦʨʪ ʂʦʣʠʯʝʩʪʚʦ 

ʟʘʨʘʞʝʥʥʳʭ 

ʩʝʤʷʥ, % 

ɻʨʠʙʥʘʷ ʤʠʢʨʦʬʣʦʨʘ, % 
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1 ʄʘʨʞʘʥ 100 52,4 52,4 23,8 33,3 14,2 - - 66,6 

2 ɸʡʢʝʨʽʤ 100 80,9 33,3 33,3 28,5 - - - 79,5 

3 ʃʠʜʝʨ 100 66,6 47,6 19,0 19,0 - 14,3 14,3 71,4 

4 ʗʥʪʘʨʴ 100 71,0 19,0 52,0 24,0 - - - 80,9 

 

ʈʝʟʫʣʴʪʘʪʳ ʬʠʪʦʵʢʩʧʝʨʪʠʟʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʟʘʨʘʞʝʥʥʦʩʪʴ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʥʳʭ 

ʩʝʤʷʥ ʯʝʪʳʨʝʭ ʩʦʨʪʦʚ ʨʠʩʘ ʢʦʤʧʣʝʢʩʦʤ ʛʨʠʙʦʚ ʠ ʙʘʢʪʝʨʠʡ ʩʦʩʪʘʚʠʣʘ 100% (ʪʘʙʣʠʮʘ 2). 

ʇʨʠ ʵʪʦʤ ʚʳʷʚʣʝʥʳ ʜʦʤʠʥʠʨʫʶʱʠʝ ʥʘ ʚʩʝʭ ʧʘʨʪʠʷʭ ʩʝʤʷʥ ʛʨʠʙʳ ʨʦʜʦʚ Alternaria ʜʦ 

80,9% ʠ Fusarium ʜʦ 52,4%. ʊʘʢʞʝ ʦʪʤʝʯʝʥʘ ʟʘʩʝʣʝʥʥʦʩʪʴ ʚʩʝʭ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʥʳʭ 

ʩʝʤʷʥ ʩʘʧʨʦʬʠʪʥʳʤʠ ʛʨʠʙʘʤʠ ʨʦʜʦʚ Mucor, Penicillium, Aspergillus, ʚʳʟʳʚʘʶʱʠʭ 

ʧʣʝʩʥʝʚʝʥʠʝ. ʅʘ ʩʦʨʪʝ ʃʠʜʝʨ ʚʳʷʚʣʝʥʳ ʛʨʠʙʳ Pyricularia oryzae ï ʚʦʟʙʫʜʠʪʝʣʴ 

ʧʠʨʠʢʫʣʷʨʠʦʟʘ ʠ Ascochyta oryzae ï ʚʦʟʙʫʜʠʪʝʣʴ ʘʩʢʦʭʠʪʦʟʘ ʨʠʩʘ (ʨʠʩʫʥʢʠ 2 ʠ 3).   

ʅʘʠʙʦʣʴʰʝʝ ʟʘʩʝʣʝʥʠʝ ʛʨʠʙʘʤʠ ʨʦʜʘ Alternaria ʦʪʤʝʯʝʥʦ ʥʘ ʩʦʨʪʝ ɸʡʢʝʨʽʤ ï 80,9%, 

ʘ ʛʨʠʙʘʤʠ ʨʦʜʘ Fusarium, ʥʘ ʩʦʨʪʝ ʄʘʨʞʘʥ ï 52,4%. 

ʇʦ ʜʘʥʥʳʤ ʂʦʡʰʠʙʘʝʚʘ ʄ.ʂ. [17] ʠ ɸʙʜʠʣʴʜʘʝʚʦʡ ɾ.ɸ. [18] ʥʘʠʙʦʣʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʙʦʣʝʟʥʷʤʠ ʨʠʩʘ ʚ ʂʳʟʳʣʦʨʜʠʥʩʢʦʡ ʦʙʣʘʩʪʠ ʷʚʣʷʶʪʩʷ ʘʣʴʪʝʨʥʘʨʠʦʟ, 

ʬʫʟʘʨʠʦʟ ʠ ʢʦʨʥʝʚʳʝ ʛʥʠʣʠ. ʆʩʦʙʦ ʦʧʘʩʥʳʤ ʟʘʙʦʣʝʚʘʥʠʝʤ ʷʚʣʷʝʪʩʷ ʧʠʨʠʢʫʣʷʨʠʦʟ. ɻʨʠʙʳ 

ʵʪʠʭ ʨʦʜʦʚ ʚʳʷʚʣʝʥʳ ʧʨʠ ʬʠʪʦʵʢʩʧʝʨʪʠʟʝ ʯʝʪʳʨʝʭ ʩʦʨʪʦʚ ʨʠʩʘ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʩʝʤʝʥʘʭ 

ʨʠʩʘ ʚʳʷʚʣʝʥ ʚʦʟʙʫʜʠʪʝʣʴ ʦʧʘʩʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ ʧʠʨʠʢʫʣʷʨʠʦʟʘ, ʘ ʪʘʢʞʝ ʚʦʟʙʫʜʠʪʝʣʴ 

ʘʩʢʦʭʠʪʦʟʘ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʩʝʤʝʥʘ ʨʠʩʘ ʤʦʛʫʪ ʙʳʪʴ ʠʩʪʦʯʥʠʢʘʤʠ ʵʪʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʚ 

ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ. 
 

 

 

 

 

ɸ ɹ ɺ ɻ 
 

ʈʠʩʫʥʦʢ 2 ï ɹʘʢʪʝʨʠʘʣʴʥʘʷ  ʠ ʛʨʠʙʥʘʷ ʤʠʢʨʦʬʣʦʨʘ ʥʘ ʩʝʤʝʥʘʭ ʯʝʪʳʨʝʭ ʩʦʨʪʦʚ ʨʠʩʘ 

(ʧʠʪʘʪʝʣʴʥʘʷ ʩʨʝʜʘ): ɸ ï ʄʘʨʞʘʥ; ɹ ï ɸʡʢʝʨʽʤ; ɺ ï ʃʠʜʝʨ; ɻ ï ʗʥʪʘʨʴ 

 

ʀʟʦʣʠʨʦʚʘʥʥʳʝ ʚ ʯʠʩʪʫʶ ʢʫʣʴʪʫʨʫ ʙʘʢʪʝʨʠʠ ʥʘ ʦʩʥʦʚʘʥʠʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʠʟʥʘʢʦʚ ʢʦʣʦʥʠʡ ʥʘ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʝ ʠ ʧʨʦʚʝʨʢʝ ʠʭ ʧʘʪʦʛʝʥʥʳʭ ʩʚʦʡʩʪʚ ʥʘ ʪʝʩʪ-

ʦʙʲʝʢʪʘʭ ʢʦʤʥʘʪʥʦʡ ʛʝʨʘʥʠ (Pelargonium zonala L.) ʧʦ ʨʝʘʢʮʠʠ ʛʠʧʝʨʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ 

(ʤʝʪʦʜ ʂʣʝʤʝʥʪʘ) ʠ ʥʘ ʢʣʫʙʥʷʭ ʢʘʨʪʦʬʝʣʷ ï ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʦʪʥʝʩʝʥʳ ʢ ʨʦʜʘʤ 

Pseudomonas, Xantomonas ʠ Erwinia (ʨʠʩʫʥʦʢ 5).  

ʅʘ ʨʷʜʫ ʩ ʛʨʠʙʥʦʡ ʤʠʢʨʦʬʣʦʨʦʡ ʥʘ ʚʩʝʭ ʦʙʨʘʟʮʘʭ ʩʝʤʷʥ ʨʠʩʘ ʧʨʝʦʙʣʘʜʘʝʪ 
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ʙʘʢʪʝʨʠʘʣʴʥʘʷ ʤʠʢʨʦʬʣʦʨʘ, ʧʨʦʮʝʥʪ ʟʘʨʘʞʝʥʠʷ ʢʦʪʦʨʳʭ ʩʦʩʪʘʚʣʷʣ ʦʪ 66,6ï80,9%. 

ʌʠʪʦʵʢʩʧʝʨʪʠʟʘ ʧʦʢʘʟʘʣʘ, ʯʪʦ ʧʨʦʮʝʥʪ ʟʘʨʘʞʝʥʠʷ ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʠʥʬʝʢʮʠʝʡ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 

66,6 ʜʦ 79,5% (ʨʠʩʫʥʦʢ 4). 
 

    

ʢʦʣʦʥʠʠ ʛʨʠʙʘ 

Fusarium ʥʘ ʩʝʤʝʥʘʭ 

ʤʘʢʨʦ- ʠ 

ʤʠʢʨʦʢʦʥʠʜʠʠ ʛʨʠʙʘ 

Fusarium                                          

ʢʦʣʦʥʠʠ ʛʨʠʙʘ 

Alternaria ʥʘ ʩʝʤʝʥʘʭ 

ʢʦʥʠʜʠʠ ʛʨʠʙʘ 

Alternaria 

 

  

 

 

ʢʦʥʠʜʠʠ ʛʨʠʙʘ 

Aspergillus ʥʘ ʩʝʤʝʥʘʭ 

ʩʧʦʨʳ  ʛʨʠʙʘ 

Aspergillus 

ʢʦʣʦʥʠʠ ʛʨʠʙʘ 

Penicillium ʥʘ 

ʩʝʤʝʥʘʭ       

ʩʧʦʨʘʥʛʠʠ ʩʦ ʩʧʦʨʘʤʠ 

ʛʨʠʙʘ Penicillium 

  

 

 

ʢʦʣʦʥʠʠ ʛʨʠʙʘ Mucor 

ʥʘ ʩʝʤʝʥʘʭ 

ʩʧʦʨʘʥʛʠʠ ʩʦ 

ʩʧʦʨʘʤʠ ʛʨʠʙʘ Mucor 

ʢʦʣʦʥʠʠ ʛʨʠʙʘ                             

Pyricularia oryzae ʥʘ 

ʩʝʤʝʥʘʭ 

ʢʦʥʠʜʠʠ ʛʨʠʙʘ 

Pyricularia oryzae 

 

ʇʠʢʥʦʩʧʦʨʳ ʛʨʠʙʘ Ascochyta oryzae 

 

ʈʠʩʫʥʦʢ 3 ï ɻʨʠʙʥʘʷ ʤʠʢʨʦʬʣʦʨʘ, ʠʟʦʣʠʨʦʚʘʥʥʘʷ ʠʟ ʩʝʤʷʥ ʨʠʩʘ 

 

ʇʦ ʜʘʥʥʳʤ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʨʠʩ ʧʦʨʘʞʘʝʪʩʷ 11 ʙʦʣʝʟʥʷʤʠ 

ʙʘʢʪʝʨʠʘʣʴʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ [19], ʙʦʣʴʰʠʥʩʪʚʦ ʠʟ ʢʦʪʦʨʳʭ ʦʪʥʦʩʷʪʩʷ ʢ ʨʦʜʘʤ 

Pseudomonas, Xantomonas ʠ Erwinia. ʆʩʥʦʚʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʵʪʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʷʚʣʷʶʪʩʷ 

ʩʝʤʝʥʘ [20, 21, 22]. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʥʝʦʙʭʦʜʠʤʘ ʪʱʘʪʝʣʴʥʘʷ ʬʠʪʦʵʢʩʧʝʨʪʠʟʘ ʩʝʤʷʥ ʥʘ 

ʚʳʷʚʣʝʥʠʝ ʬʠʪʦʧʘʪʦʛʝʥʥʳʭ ʙʘʢʪʝʨʠʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʦʛʦ 

ʘʥʘʣʠʟʘ (ʇʎʈ) [23]. ʉʨʝʜʠ ʥʠʭ ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ ʦʧʘʩʥʳʡ ʢʘʨʘʥʪʠʥʥʳʡ ʦʙʲʝʢʪ, 

ʚʦʟʙʫʜʠʪʝʣʴ ʙʘʢʪʝʨʠʘʣʴʥʦʛʦ ʦʞʦʛʘ ʨʠʩʘ Xanthomonas oryzae pv. oryzae (Ishiyama) Swings et 
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al., ʘ ʪʘʢʞʝ Xanthomonas oryzae pv. oryzicola (Fang et al.) Swings et al., ʚʦʟʙʫʜʠʪʝʣʴ 

ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʧʦʣʦʩʘʪʦʩʪʠ ʨʠʩʘ, ʷʚʣʷʶʱʠʤʠʩʷ ʢʘʨʘʥʪʠʥʥʳʤʠ ʦʙʲʝʢʪʘʤʠ ʜʣʷ ʂʘʟʘʭʩʪʘʥʘ 

[24, 25]. 
     

  

 

ʈʠʩʫʥʦʢ 4 ï ɹʘʢʪʝʨʠʘʣʴʥʘʷ ʤʠʢʨʦʬʣʦʨʘ ʨʠʩʘ ʥʘ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʝ ʠ ʥʘ ʩʝʤʝʥʘʭ ʨʠʩʘ 
 

 

  

ʥʝʢʨʦʟ ʪʢʘʥʠ ʥʘ ʣʠʩʪʴʷʭ  

ʛʝʨʘʥʠ 

ʢʦʥʪʨʦʣ ɹ ʦʧʳʪ (ʛʥʠʣʴ ʥʘ ʢʣʫʙʥʷʭ 

ʢʘʨʪʦʬʝʣʷ) 
 

ʈʠʩʫʥʦʢ 5 ï ʇʨʦʚʝʨʢʘ ʧʘʪʦʛʝʥʥʳʭ ʩʚʦʡʩʪʚ ʙʘʢʪʝʨʠʠ, ʠʟʦʣʠʨʦʚʘʥʥʳʭ ʚ ʯʠʩʪʫʶ ʢʫʣʴʪʫʨʫ ʥʘ 

ʣʠʩʪʴʷʭ ʢʦʤʥʘʪʥʦʡ ʛʝʨʘʥʠ (ʨʝʘʢʮʠʷ ʛʠʧʝʨʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ) ʠ ʢʘʨʪʦʬʝʣʷ 

 

ɿʘʢʣʶʯʝʥʠʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʟʫʣʴʪʘʪʳ ʬʠʪʦʵʢʩʧʝʨʪʠʟʳ ʧʦʢʘʟʘʣʠ ʟʘʨʘʞʝʥʥʦʩʪʴ 

ʩʝʤʷʥ ʨʠʩʘ ʢʦʤʧʣʝʢʩʦʤ ʛʨʠʙʥʦʡ ʠ ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʤʠʢʨʦʬʣʦʨʦʡ, ʯʪʦ ʦʪʨʠʮʘʪʝʣʴʥʦ ʚʣʠʷʝʪ 

ʥʘ ʚʩʭʦʞʝʩʪʴ, ʵʥʝʨʛʠʶ ʧʨʦʨʘʩʪʘʥʠʷ, ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʨʘʩʪʝʥʠʡ ʚ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ. ʂʨʦʤʝ 

ʪʦʛʦ, ʦʥʠ ʤʦʛʫʪ ʠʩʪʦʯʥʠʢʘʤʠ ʤʥʦʛʠʭ ʟʘʙʦʣʝʚʘʥʠʡ. ʇʨʠ ʧʨʦʨʘʩʪʘʥʠʠ ʩʝʤʷʥ ʦʥʠ 

ʥʘʢʘʧʣʠʚʘʶʪʩʷ ʚ ʨʠʟʦʩʬʝʨʝ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ ʠ ʷʚʣʷʶʪʩʷ ʧʨʠʯʠʥʦʡ ʢʦʨʥʝʚʳʭ ʠ 

ʧʨʠʢʦʨʥʝʚʳʭ ʛʥʠʣʝʡ. ʇʨʦʥʠʢʘʷ ʯʝʨʝʟ ʢʦʨʝʥʴ ʚ ʩʦʩʫʜʠʩʪʫʶ ʩʠʩʪʝʤʫ, ʦʥʠ ʚʳʟʳʚʘʶʪ 

ʪʨʘʭʝʦʤʠʢʦʟʥʳʝ (ʩʦʩʫʜʠʩʪʳʝ) ʟʘʙʦʣʝʚʘʥʠʷ, ʪʘʢʠʝ ʢʘʢ, ʬʫʟʘʨʠʦʟ, ʙʘʢʪʝʨʠʦʟ. ʂʨʦʤʝ ʪʦʛʦ, 

ʦʥʠ ʚʳʜʝʣʷʶʪ ʤʠʢʦʪʦʢʩʠʥʳ, ʢʦʪʦʨʳʝ ʦʪʨʠʮʘʪʝʣʴʥʦ ʚʣʠʷʶʪ ʥʘ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ 

ʚ ʨʘʩʪʝʥʠʠ. ʋʨʦʚʝʥʴ ʟʘʨʘʞʝʥʥʦʩʪʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʥʳʭ ʩʝʤʷʥ ʛʨʠʙʥʦʡ ʠ ʙʘʢʪʝʨʠʘʣʴʥʦʡ 

ʠʥʬʝʢʮʠʝʡ ʪʨʝʙʫʝʪ ʵʬʬʝʢʪʠʚʥʦʡ ʧʨʝʜʧʦʩʝʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʨʝʧʘʨʘʪʘʤʠ, ʦʙʣʘʜʘʶʱʠʤʠ 

ʚʳʩʦʢʠʤʠ ʬʫʥʛʠʮʠʜʥʳʤʠ ʠ ʙʘʢʪʝʨʠʮʠʜʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʠ ʩʦʯʝʪʘʥʠʝ ʠʭ ʩʦ 

ʩʪʠʤʫʣʷʪʦʨʘʤʠ, ʘʢʪʠʚʠʟʠʨʫʶʱʠʤʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʚ ʨʘʩʪʝʥʠʠ. 

ɹʣʘʛʦʜʘʨʥʦʩʪʴ. ɹʣʘʛʦʜʘʨʥʦʩʪʴ. ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ  ʧʨʦʛʨʘʤʤʥʦ-ʮʝʣʝʚʦʛʦ 

ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʧʦ ʟʘʢʘʟʫ ʄʉʍ ʈʂ BR 10764960 ʥʘ 2021-2023 ʛʛ. ʧʦ ʪʝʤʝ: çʈʘʟʨʘʙʦʪʢʘ ʠ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʟʘʱʠʪʳ ʧʣʦʜʦʚʳʭ, ʦʚʦʱʥʳʭ, ʟʝʨʥʦʚʳʭ, 

ʢʦʨʤʦʚʳʭ, ʙʦʙʦʚʳʭ ʠ ʢʘʨʘʥʪʠʥʘ ʨʘʩʪʝʥʠʡè. ʀʩʧʦʣʥʠʪʝʣʴ ʧʨʦʝʢʪʘ: ʊʆʆ çʂʘʟʘʭʩʢʠʡ 

ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʟʘʱʠʪʳ ʠ ʢʘʨʘʥʪʠʥʘ ʨʘʩʪʝʥʠʡ ʠʤ. ɾ. ɾʠʝʤʙʘʝʚʘè. 
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ʂתʈɯʐ ʊפױʓʄʓʅʓר ʌʀʊʆʉɸʈɸʇʊɸʄɸʉʓ ï ɽɻɯʉʊɯר ʌʀʊʆʉɸʅʀʊɸʈʃʓפ 

ɾɸנɼɸʁʓʅ ɾɸפʉɸʈʊʋɼʓר ʂɽʇɯʃɯ 

 

ɼʞʘʡʤʫʨʟʠʥʘ ɸ.ɸ., ʙʠʦʣʦʛʠʷ סʳʣʳʤʜʘʨʳʥʳש ʢʘʥʜʠʜʘʪʳ, ʜʦʮʝʥʪ 

ɼװʡʩʝʤʙʝʢʦʚ ɹ.ɸ., ʙʠʦʣʦʛʠʷ סʳʣʳʤʜʘʨʳʥʳש ʢʘʥʜʠʜʘʪʳ, פʈ ɸʐנɸ ʘʢʘʜʝʤʠʛʽ 

ɹʦʣʪʘʝʚʘ ʃ.ɸ., ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ סʳʣʳʤʜʘʨʳʥʳש ʤʘʛʠʩʪʨʽ 

ɾʘʤʘʣʙʝʢʦʚʘ ɸ.ɸ., ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ סʳʣʳʤʜʘʨʳʥʳש ʤʘʛʠʩʪʨʽ 

ʋʤʠʨʘʣʠʝʚʘ ɾ.ɿ., ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ סʳʣʳʤʜʘʨʳʥʳש ʤʘʛʠʩʪʨʽ 

 

çɾʘʟʢʝʥ ɾʠʝʤʙʘʝʚ ʘʪʳʥʜʘϤʳ ϧʘʟʘϨ Ϻʩʽʤʜʽʢ ϨʦʨϤʘʫ ʞϸʥʝ ʢʘʨʘʥʪʠʥ Ϥʳʣʳʤʠ ʟʝʨʪʪʝʫ 

ʠʥʩʪʠʪʫʪʳè ɾʐʉ, ɸʣʤʘʪʳ Ϩ., ϧʘʟʘϨʩʪʘʥ 

 

ɸשʜʘʪʧʘ. ʂװʨʽʰ - פʘʟʘץʩʪʘʥʜʘסʳ ʩʪʨʘʪʝʛʠʷʣʳץ ʤʘשʳʟʳ ʙʘʨ ʜʘץʳʣʜʘʨʜʳש ʙʽʨʽ. ɹײʣ 

ʜʘץʳʣʜʘʥ ʤʦʣ, ᴅʨʽ ʪײʨʘץʪʳ ᴇʥʽʤ ʘʣʫ װʰʽʥ ʰʘʨʫʘʰʳʣʳץʪʘʨʜʳ ʝʛʽʩʪʽʢ ʩʘʧʘʩʳ ʞʦסʘʨʳ ʪץײʳʤʜʳץ 

ʤʘʪʝʨʠʘʣʤʝʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ ץʘʞʝʪ. ɹʽʨʥʝʰʝ ʞʳʣסʳ ʪᴅʞʽʨʠʙʝʣʝʨ ʢᴇʨʩʝʪʢʝʥʜʝʡ, ʩʦסשʳ ʫʘץʳʪʪʘ 

ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ ʜʘץʳʣʜʘʨʳʥʳש ʝʛʽʣʛʝʥ ʪץײʳʤʜʘʨʳʥʳש ʩʘʧʘʩʳ ʪᴇʤʝʥʜʝʧ, ʦʣʘʨʜʳש ʫʳʪʪʳ 

(ʧʘʪʦʛʝʥʜʽ) ʞᴅʥʝ ʩʘʧʨʦʬʠʪʪʽ ʤʠʢʨʦʬʣʦʨʘ ʢʝʰʝʥʽʤʝʥ ʟʘʣʘʣʜʘʥʫʳ ʘʨʪʳʧ ʢʝʣʝʜʽ. 

ʊץײʳʤʜʘʨʜʳש ʬʠʪʦʧʘʪʦʛʝʥʜʝʨʤʝʥ ʞʳʣ ʩʘʡʳʥסʳ ʟʘʣʘʣʜʘʥʫ װʣʝʩʽʥʽש ʘʨʪʫʳ, ᴇʥʽʤʜʽ ʘʩʘ ʤʦʣ 

ʤᴇʣʰʝʨʜʝ ʞʦסʘʣʪʫסʘ ᴅʢʝʣʝʜʽ, ʢʝʡʙʽʨ ʘʫʨʫ ץʦʟʜʳʨסʳʰʪʘʨʳ ʠʥʬʝʢʮʠʷʥʳש ʥʝʛʽʟʛʽ ʢᴇʟʽ ʙʦʣʳʧ 

ʪʘʙʳʣʘʜʳ. ʊץײʳʤʜʘʨʜʳ ᴇשʜʝʫ ï ᴇʩʽʤʜʽʢ ʜʘʤʫʳʥʳש ʙʘʩʪʘʧץʳ ʢʝʟʝשʽʥʜʝ ʪץײʳʤ ʤʝʥ ʪʦʧʳʨʘץ 

ʠʥʬʝʢʮʠʷʩʳʥʘʥ סʘʥʘ ʝʤʝʩ, ʟʠʷʥʢʝʩʪʝʨʜʝʥ ʜʝ ץʦʨסʘʫ ᴅʜʽʩʪʝʨʽʥʽש ʙʽʨʽ. ɽʛʽʩ ʘʣʜʳʥʜʘסʳ ᴇשʜʝʫʛʝ 

ʘʨʥʘʣסʘʥ ʟʘʤʘʥʘʫʠ ʧʨʝʧʘʨʘʪʪʘʨʜʳ ץʦʣʜʘʥʘ ʦʪʳʨʳʧ, ʩʘʫ ʢᴇʰʝʪʪʝʨʜʽ ᴇʩʽʨʫʛʝ ʞᴅʥʝ ʢᴇʧʪʝʛʝʥ 

ʞץײʧʘʣʳ ʘʫʨʫʣʘʨʜʳש ʜʘʤʫʳʥʳש ʘʣʜʳʥ ʘʣʘʤʳʟ. ʆʩʳ ʦʨʘʡʜʘ ʪץײʳʤ ʠʥʬʝʢʮʠʷʩʳʥʳש ʫʳʪʪʳ 

ʢʝʰʝʥʽʥ ʞᴅʥʝ ʦʣʘʨʜʳש ᴇʥʛʽʰʪʽʢ ץʘʩʠʝʪʪʝʨʽʥ ʘʥʳץʪʘʫ װʰʽʥ, ʪץײʳʤʜʘʨʜʳש ʬʠʪʦʵʢʩʧʝʨʪʠʟʘʩʳʥʘ 

ʝʨʝʢʰʝ ʥʘʟʘʨ ʘʫʜʘʨʫ ץʘʞʝʪ. ɹײʣ ʪʘʣʜʘʫ, ʪץײʳʤʜʘʨʜʳ ʩʝʙʫ ʘʣʜʳʥʜʘסʳ ʫʣʘʥʜʳʨסʳʰʪʳ ʜײʨʳʩ 

ʪʘשʜʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ ʞᴅʥʝ ʝʛʫ ʘʣʜʳʥʜʘסʳ ᴇשʜʝʫʜʽש ʪʠʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʘʜʳ, ʪץײʳʤʥʳש 

ʟʝשʜʝʥʫʽʥʝ, ʪʘʤʳʨ ʰʽʨʽʢʪʝʨʽʤʝʥ  ʟʘʣʘʣʜʘʥʫʳʥʘ ʞᴅʥʝ ʪץײʳʤ ʘʨץʳʣʳ ʙʝʨʽʣʝʪʽʥ ʙʘʩץʘ ʜʘ ʘʫʨʫʣʘʨסʘ 

ʞʦʣ ʙʝʨʤʝʡʜʽ. 

ʓʣסʘʣʜʳ ʢʘʤʝʨʘʜʘ ʞᴅʥʝ ץʦʨʝʢʪʽʢ ʦʨʪʘʜʘ ï ʢʘʨʪʦʧ-ʛʣʶʢʦʟʘʣʳ ʘʛʘʨʜʘ (ʂɻɸ) ʞᴅʥʝ ʏʘʧʝʢ 

ʩʠʥʪʝʪʠʢʘʣʳץ ʦʨʪʘʩʳʥʜʘ (ʏɸ) ʢװʨʽʰʪʽש ʄʘʨʞʘʥ, ʃʠʜʝʨ, ɸʡʢʝʨʽʤ ʞᴅʥʝ ʗʥʪʘʨʴ ʩʦʨʪʪʘʨʳʥʘ 

ʬʠʪʦʩʘʨʘʧʪʘʤʘ ʞװʨʛʽʟʽʣʜʽ. ʊʘʣʜʘʫ ʙʘʨʳʩʳʥʜʘ ʬʠʪʦʧʘʪʦʣʦʛʠʷʜʘ ʞʘʣʧʳ ץʘʙʳʣʜʘʥסʘʥ ᴅʜʽʩʪʝʨ 

ʙʦʡʳʥʰʘ ʪץײʳʤʜʳץ ʠʥʬʝʢʮʠʷʥʳש ᴇʥʛʽʰʪʽʢ ץʘʩʠʝʪʪʝʨʽ ʤʝʥ ʫʳʪʪʳ ʢʝʰʝʥʽ ʘʥʳץʪʘʣʜʳ.  

ʊʘʣʜʘʫʜʘʥ ᴇʪʢʝʥ ʪᴇʨʪ ʪװʨʣʽ ʢװʨʽʰ ʩʦʨʪʳ ʪץײʳʤʳʥʳש ʩʝʙʫ ʩʘʧʘʩʳ 12038-84 ɻʆʉʊ-ץʘ 

ʩᴅʡʢʝʩʪʽʛʽ ʘʥʳץʪʘʣʜʳ, ᴇʥʛʽʰʪʽʢ ʩʘʧʘʩʳ ʙʦʡʳʥʰʘ ʘʡʪʘʨʣʳץʪʘʡ ʘʡʳʨʤʘʰʳʣʳץ ʘʥʳץʪʘʣסʘʥ ʞʦץ. 

ɼʝʛʝʥʤʝʥ, ʪץײʳʤʜʘʨʜʳ50% ש-ʳ ʟʝשʜʝʥʛʝʥ ʙʦʣʜʳ. 

ʊץײʳʤʜʘסʳ ʙʘʩʳʤ ʪװʩʝʪʽʥ ʤʠʢʨʦʬʣʦʨʘ ʘʥʳץʪʘʣʜʳ. ɹײʣ ʨʝʪʪʝ ʢװʨʽʰ ʪץײʳʤʜʘʨʳʥʳש ʙʘʨʣʳץ 

 ,ʪʘʨʳ ʞᴅʥʝ Mucor, Penicilliumץʣʘײץʳʨʘʫשʩʘ שʳʤʜʘʩʳʥʳץײʣʛʽʣʝʨʽʥʜʝ Alternaria, Fusarium ʪװ

Aspergillus ʪץײʳʤʜʘʩʳʥʳש ʩʘʧʨʦʬʠʪʪʽ ʩʘשʳʨʘʫײץʣʘץʪʘʨʳ ʘʥʳץʪʘʣʜʳ, ʘʣ ʢװʨʽʰʪʽש ʃʠʜʝʨ  ʩʦʨʪʳʥʜʘ 

ʧʝʨʠʢʫʣʷʨʦʟ ץʦʟʜʳʨסʳʰʳ Pyricularia oryzae ʞᴅʥʝ ʘʩʢʦʭʠʪʦʟ ץʦʟʜʳʨסʳʰʳ Ascochyta oryzae ʙʘʩʳʤ 

ʙʦʣʜʳ. ʉʘשʳʨʘʫײץʣʘץʪʘʨʤʝʥ ץʘʪʘʨ ʙʘʢʪʝʨʠʷʣʳץ ʤʠʢʨʦʬʣʦʨʘ ʜʘ ʘʥʳץʪʘʣʜʳ. ɾʘʩʘʣסʘʥ 

ʬʠʪʦʩʘʨʘʧʪʘʤʘ ʪץײʳʤʜʘʨʜʳש ᴇʥʛʽʰʪʽʛʽʥ ʞʘץʩʘʨʪʫ װʰʽʥ ʪʠʽʤʜʽ ʪץײʳʤʜʘʨʜʳ ᴇשʜʝʛʽʰ ʞᴅʥʝ ᴇʩʽʤʜʽʢ 

ʳʥʪʘʣʘʥʜʳʨסʳʰ ײץʨʘʣʜʘʨʳʥ ʜײʨʳʩ ʪʘשʜʘʫסʘ ʞᴅʥʝ ʦʣʘʨʜʳש ʝʛʽʩʪʽʢ ʩʘʧʘʩʳ ʤʝʥ ᴇʥʽʤʜʽʣʽʛʽʥ, ʩʦʥʜʘʡ-

ʘץ ʢװʨʽʰ ʧʣʘʥʪʘʮʠʷʣʘʨʳʥʜʘסʳ ʬʠʪʦʩʘʥʠʪʘʨʣʳץ ʞʘסʜʘʡʜʳ ʘʡʪʘʨʣʳץʪʘʡ ʞʘץʩʘʨʪʫסʘ ʤװʤʢʽʥʜʽʢ 

ʙʝʨʝʜʽ. 

ʊʽʨʝʢ ʩᴇʟʜʝʨ: ʬʠʪʦʩʘʨʘʧʪʘʤʘ, ᴇʥʛʽʰʪʽʢ, ᴇʥʫ ʵʥʝʨʛʠʷʩʳ, ʩʘשʳʨʘʫײץʣʘץʪʘʨ, ʙʘʢʪʝʨʠʷʣʘʨ, 

ʤʠʢʨʦʩʢʦʧʠʷʣʳץ ʪʘʣʜʘʫ, ʧʘʪʦʛʝʥʜʽʣʽʢ 
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Annotation. Rice is one of the strategic crops in Kazakhstan. In order to obtain high and stable 

rice yields, it is necessary to provide farms with high-quality seed material with good sowing qualities. 

Practice shows that the quality of sown seeds of agricultural crops has been decreasing recently, and their 

infection with a complex of pathogenic and saprophytic microflora is increasing. The infectious load in 

seeds causes large crop losses every year, while some pathogens act as the main source of infection. Seed 

treatment is one of the methods of protection at the early stages of plant development, not only from seed 

and soil infection, but also against pests. Using modern preparations for pre-sowing treatment, you can 

get healthy shoots and prevent the development of many infectious diseases. At the same time, special 

attention should be paid to the phytosanitary examination of seeds to establish the pathogenic complex of 

seed infection and their sowing qualities. This will allow you to choose the right mordant and increase the 

efficiency of pre-sowing treatment, prevent mold formation of seeds, damage by root rot and other 

diseases transmitted through seeds. 

Phyto-examination of four varieties of rice Marzhan, Leader, Aikerim and Yantar was carried out 

in a wet chamber and nutrient media - potato-glucose agar (PGA) and synthetic medium Chapek (CHA). 

At the same time, seed quality and pathogenic complex of seed infection were established according to 

the methods generally accepted in phytopathology. 

It was found that the sowing qualities of seeds of four varieties comply with GOST12038-84, no 

significant difference in sowing qualities was revealed. However, 50% of the seeds were covered with 

mold. 

The dominant microflora was revealed. At the same time, all rice seed samples were dominated 

by fungi of the genera Alternaria, Fusarium and saprophytic fungi of the genera Mucor, Penicillium, 

Aspergillus, and on the variety Leader fungi - Pyricularia oryzae, the causative agent of periculariasis and 

Ascochyta oryzae, the causative agent of ascochytosis. 

Bacterial microflora dominated along with fungal microflora. The conducted phyto-expertise will 

allow choosing effective seed dressing and stimulants for seed health improvement and significantly 

improve their seeding qualities and plant productivity, as well as phytosanitary condition in rice 

plantations. 

Keywords:  phyto expertise, germination, germination energy, fungi, bacteria, microscopy, 

pathogenicity. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʥʘʩʪʦʷʱʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʧʨʦʚʦʜʠʣʦʩʴ ʠʟʫʯʝʥʠʝ 13 ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʣʠʥʠʡ 

ʢʘʨʪʦʬʝʣʷ ʢʠʪʘʡʩʢʦʡ ʩʝʣʝʢʮʠʠ ʥʘ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʍ-ʚʠʨʫʩʫ ʢʘʨʪʦʬʝʣʷ (Xɺʂ) ʠ Y-ʚʠʨʫʩʫ 

ʢʘʨʪʦʬʝʣʷ (Yɺʂ) ʩ ʧʦʤʦʱʴʶ ʬʠʪʦʧʘʪʦʣʦʛʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʠ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʫʨʦʚʥʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʦʙʨʘʟʮʦʚ ʩʝʣʝʢʮʠʦʥʥʳʭ ʣʠʥʠʡ ʢʘʨʪʦʬʝʣʷ ʢ ʍ- ʠ Y-ʚʠʨʫʩʘʤ 

ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʠʩʢʫʩʩʪʚʝʥʥʦʝ ʠʥʬʠʮʠʨʦʚʘʥʠʝ ʨʘʩʪʝʥʠʡ ʚ ʨʝʛʫʣʠʨʫʝʤʳʭ ʫʩʣʦʚʠʷʭ ʬʠʪʦʪʨʦʥʘ. 

ʆʮʝʥʢʫ ʧʨʦʚʦʜʠʣʠ ʧʫʪʝʤ ʚʠʟʫʘʣʴʥʦʛʦ ʥʘʙʣʶʜʝʥʠʷ ʧʨʦʷʚʣʝʥʠʷ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʩʠʤʧʪʦʤʦʚ ʥʘ 

ʠʥʦʢʫʣʠʨʦʚʘʥʥʳʭ ʨʘʩʪʝʥʠʷʭ ʢʘʨʪʦʬʝʣʷ, ʘ ʪʘʢʞʝ ʧʨʦʚʝʨʢʠ ʥʘʣʠʯʠʷ ʠʩʩʣʝʜʫʝʤʳʭ ʚʠʨʫʩʦʚ ʚ 

ʨʘʩʪʝʥʠʷʭ ʩ ʧʦʤʦʱʴʶ ʠʤʤʫʥʦʬʝʨʤʝʥʪʥʦʛʦ ʘʥʘʣʠʟʘ (ʀʌɸ). ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʩʨʘʚʥʠʚʘʣʠ ʩ 

ʥʘʣʠʯʠʝʤ ʚ ʩʝʣʝʢʮʠʦʥʥʳʭ ʣʠʥʠʷʭ ʢʘʨʪʦʬʝʣʷ ɼʅʂ-ʤʘʨʢʝʨʦʚ ʛʝʥʦʚ ʫʩʪʦʡʯʠʚʦʩʪʠ  Ry-and, Ry-sto, 

Ry-chc, Rx1 ʠ Nb. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʦʣʴʰʠʥʩʪʚʦ ʠʟʫʯʘʝʤʳʭ ʣʠʥʠʡ 

ʢʘʨʪʦʬʝʣʷ ʢʠʪʘʡʩʢʦʡ ʩʝʣʝʢʮʠʠ ʦʙʣʘʜʘʣʠ ʵʢʩʪʨʝʤʘʣʴʥʳʤ ʪʠʧʦʤ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ Yɺʂ. ʀʟ 13 

ʠʟʫʯʘʝʤʳʭ ʥʘ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʍɺʂ ʩʝʣʝʢʮʠʦʥʥʳʭ ʣʠʥʠʡ ʢʘʨʪʦʬʝʣʷ - 3 ʣʠʥʠʠ (17 214-9, 17 201-8, Z 

861-1) ʩʦʜʝʨʞʘʣʠ ɼʅʂ-ʤʘʨʢʝʨʳ ʛʝʥʦʚ ʫʩʪʦʡʯʠʚʦʩʪʠ Rx1, Nb, ʜʚʝ ʣʠʥʠʠ ʦʢʘʟʘʣʠʩʴ 

ʚʦʩʧʨʠʠʤʯʠʚʳʤʠ ʢ ʍɺʂ, ʦʜʥʘ ʩʝʣʝʢʮʠʦʥʥʘʷ ʣʠʥʠʷ ʢʘʨʪʦʬʝʣʷ ʧʦʢʘʟʘʣʘ ʚʳʩʦʢʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ. 

ʉʝʣʝʢʮʠʦʥʥʳʝ ʦʙʨʘʟʮʳ ʢʘʨʪʦʬʝʣʷ 17 204-2 ʠ  Z 879, ʩʦʜʝʨʞʘʱʠʝ ʙʦʣʴʰʠʥʩʪʚʦ ʠʟʫʯʝʥʥʳʭ ɼʅʂ-

ʤʘʨʢʝʨʦʚ ʛʝʥʦʚ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʍɺʂ ʠ Yɺʂ, ʤʦʛʫʪ ʙʳʪʴ ʨʝʢʦʤʝʥʜʦʚʘʥʳ ʚ ʢʘʯʝʩʪʚʝ 

ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ ʠʩʭʦʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʜʣʷ ʩʝʣʝʢʮʠʠ ʚʠʨʫʩʦʫʩʪʦʡʯʠʚʳʭ ʩʦʨʪʦʚ ʢʘʨʪʦʬʝʣʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʍ-ʚʠʨʫʩ ʢʘʨʪʦʬʝʣʷ, Y-ʚʠʨʫʩ ʢʘʨʪʦʬʝʣʷ, ʩʝʣʝʢʮʠʦʥʥʳʝ ʣʠʥʠʠ, 

ʠʤʤʫʥʦʬʝʨʤʝʥʪʥʳʡ ʘʥʘʣʠʟ, ʫʩʪʦʡʯʠʚʦʩʪʴ, ʤʘʨʢʝʨʳ, ʛʝʥʳ. 

 

ɺʚʝʜʝʥʠʝ. ʂʘʨʪʦʬʝʣʴ ï ʦʜʠʥ ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ ʥʘʩʝʣʝʥʠʷ, ʵʪʘ 

ʢʫʣʴʪʫʨʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʙʦʣʴʰʦʡ ʧʣʘʩʪʠʯʥʦʩʪʴʶ, ʘʜʘʧʪʠʚʥʦʩʪʴʶ ʠ ʧʦʪʝʥʮʠʘʣʴʥʦʡ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ. ʈʦʩʩʠʷ  ʟʘʥʠʤʘʝʪ ʚʪʦʨʦʝ ʤʝʩʪʦ ʚ ʤʠʨʝ ʧʦʩʣʝ ʂʠʪʘʷ ʧʦ ʧʣʦʱʘʜʠ, ʟʘʥʷʪʦʡ 

ʢʘʨʪʦʬʝʣʝʤ ʠ ʪʨʝʪʴʝ ï ʧʦ ʚʘʣʦʚʳʤ ʩʙʦʨʘʤ. ɺ ʂʘʟʘʭʩʪʘʥʝ ʢʘʨʪʦʬʝʣʴ ʚʦʟʜʝʣʳʚʘʝʪʩʷ ʥʘ 

ʧʣʦʱʘʜʠ 185-190 ʪʳʩ.ʛʘ. ʋʨʦʞʘʡʥʦʩʪʴ ʝʛʦ ʩʦʩʪʘʚʣʷʝʪ 17-18 ʪ/ʛʘ.  ʂʘʨʪʦʬʝʣʴ ʦʪʥʦʩʠʪʩʷ ʢ 

ʯʠʩʣʫ ʥʘʠʙʦʣʝʝ ʧʦʨʘʞʘʝʤʳʭ ʙʦʣʝʟʥʷʤʠ ʢʫʣʴʪʫʨ. ɽʞʝʛʦʜʥʳʝ ʧʦʪʝʨʠ ʫʨʦʞʘʷ ʦʪ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʧʘʪʦʛʝʥʦʚ ʦʮʝʥʠʚʘʶʪʩʷ ʤʠʥʠʤʫʤ ʚ 23% ʜʦʣʷ ʚʠʨʫʩʦʚ ʚ ʥʠʭ ʤʦʞʝʪ 

ʩʦʩʪʘʚʣʷʪʴ ʦʪ 40 ʜʦ 50%, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʩʝʟʦʥʘ, ʘ 

ʧʦʪʝʨʠ ʢʣʫʙʥʝʡ ʧʨʠ ʭʨʘʥʝʥʠʠ ʤʦʛʫʪ ʜʦʩʪʠʛʘʪʴ 15-20% [1]. 

ɺʠʨʫʩʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ ʢʘʨʪʦʬʝʣʷ ʧʨʝʜʩʪʘʚʣʷʶʪ ʟʥʘʯʠʪʝʣʴʥʫʶ ʦʧʘʩʥʦʩʪʴ ʜʣʷ 

ʩʦʭʨʘʥʥʦʩʪʠ ʧʦʩʝʚʥʳʭ ʢʘʯʝʩʪʚ ʠ ʫʨʦʞʘʡʥʦʩʪʠ. ɺʠʨʫʩʳ - ʵʪʦ ʥʝʢʣʝʪʦʯʥʳʝ ʦʨʛʘʥʠʟʤʳ, 

ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʚʦʩʧʨʦʠʟʚʦʜʠʪʴʩʷ ʪʦʣʴʢʦ ʚʥʫʪʨʠ ʞʠʚʳʭ ʢʣʝʪʦʢ, ʠʩʧʦʣʴʟʫʷ ʛʝʥʝʪʠʯʝʩʢʠʡ 

ʤʘʪʝʨʠʘʣ ʭʦʟʷʠʥʘ ʜʣʷ ʩʦʙʩʪʚʝʥʥʦʛʦ ʨʘʟʤʥʦʞʝʥʠʷ. ɹʫʜʫʯʠ ʤʝʣʴʯʘʡʰʠʤ ʠʟ ʚʩʝʭ ʞʠʚʳʭ 

ʦʨʛʘʥʠʟʤʦʚ, ʚʠʨʫʩ ʩʦʩʪʦʠʪ ʠʟ ʥʫʢʣʝʠʥʦʚʦʡ ʢʠʩʣʦʪʳ (ɼʅʂ ʠʣʠ ʈʅʂ), ʟʘʢʣʶʯʸʥʥʦʡ ʚ 

ʙʝʣʢʦʚʫʶ ʦʙʦʣʦʯʢʫ. ʇʦʩʢʦʣʴʢʫ ʚʥʝ ʢʣʝʪʢʠ ʭʦʟʷʠʥʘ ʚʠʨʫʩ ʥʝ ʧʨʦʷʚʣʷʝʪ ʧʨʠʟʥʘʢʦʚ ʞʠʚʦʛʦ 

ʦʨʛʘʥʠʟʤʘ ʠ ʩʣʠʰʢʦʤ ʤʝʣʦʢ ʜʣʷ ʩʚʝʪʦʚʳʭ ʤʠʢʨʦʩʢʦʧʦʚ, ʜʠʘʛʥʦʩʪʠʢʘ ʢʘʨʪʦʬʝʣʷ ʜʣʷ 

ʤʠʢʨʦʢʣʦʥʘʣʴʥʦʛʦ ʨʘʟʤʥʦʞʝʥʠʷ ʠ ʘʥʘʣʠʟ ʢʘʯʝʩʪʚʘ ʧʦʩʘʜʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʢʘʨʪʦʬʝʣʷ 
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ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʣʘʙʦʨʘʪʦʨʥʳʤʠ ʤʦʣʝʢʫʣʷʨʥʳʤʠ ʤʝʪʦʜʘʤʠ: ʀʌɸ ʠʣʠ ʧʦʣʠʤʝʨʘʟʥʦʡ 

ʮʝʧʥʦʡ ʨʝʘʢʮʠʝʡ (ʇʎʈ) [2]. 

ʆʜʥʦʡ ʠʟ ʦʩʦʙʝʥʥʦʩʪʝʡ ʢʘʨʪʦʬʝʣʷ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʠʥʬʝʢʮʠʷ ʚ ʨʘʩʪʝʥʠʠ ʤʦʞʝʪ 

ʩʫʱʝʩʪʚʦʚʘʪʴ ʚ ʪʘʢ ʥʘʟʳʚʘʝʤʦʡ ʙʝʩʩʠʤʧʪʦʤʥʦʡ ʬʦʨʤʝ. ʈʘʟʣʠʯʘʶʪ ʣʘʪʝʥʪʥʫʶ ʠ ʩʢʨʳʪʫʶ 

ʬʦʨʤʳ ʙʝʩʩʠʤʧʪʦʤʥʦʛʦ ʚʠʨʫʩʦʥʦʩʠʪʝʣʴʩʪʚʘ ʢʘʨʪʦʬʝʣʷ. ʇʨʠ ʩʢʨʳʪʦʡ ʬʦʨʤʝ ʚʠʨʫʩʥʦʡ 

ʠʥʬʝʢʮʠʠ ʚʠʨʫʩʥʳʝ ʯʘʩʪʠʮʳ ʥʝ ʫʜʘʝʪʩʷ ʦʙʥʘʨʫʞʠʪʴ ʚ ʨʘʩʪʝʥʠʷʭ. ʇʨʠ ʣʘʪʝʥʪʥʦʡ ʬʦʨʤʝ 

ʠʥʬʝʢʮʠʠ ʧʨʠʟʥʘʢʠ ʙʦʣʝʟʥʝʡ ʫ ʨʘʩʪʝʥʠʡ ʦʪʩʫʪʩʪʚʫʶʪ ʠʣʠ ʦʯʝʥʴ ʩʣʘʙʳ ʠ ʪʨʫʜʥʦ 

ʨʘʟʣʠʯʠʤʳ. ɼʘʥʥʘʷ ʬʦʨʤʘ ʟʘʨʘʞʝʥʠʷ ʧʨʠʚʦʜʠʪ ʢ ʥʘʢʦʧʣʝʥʠʶ ʠʟ ʛʦʜʘ ʚ ʛʦʜ ʠʥʬʝʢʮʠʠ ʠ 

ʤʦʞʝʪ ʚʳʟʚʘʪʴ ʚʥʝʟʘʧʥʫʶ ʚʩʧʳʰʢʫ ʙʦʣʝʟʥʠ ʚ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ ʨʘʩʪʝʥʠʡ, ʦʩʦʙʝʥʥʦ ʚ 

ʛʦʜʳ, ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʜʣʷ ʝʝ ʨʘʟʚʠʪʠʷ [3]. ʅʘ ʧʨʘʢʪʠʢʝ ʨʘʟʤʝʨʳ ʫʱʝʨʙʘ, ʧʨʠʯʠʥʷʝʤʦʛʦ 

ʚʠʨʫʩʥʳʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ, ʦʧʨʝʜʝʣʷʶʪʩʷ ʩʥʠʞʝʥʠʝʤ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʦʪʜʝʣʴʥʳʭ 

ʨʘʩʪʝʥʠʡ: ʯʝʤ ʙʦʣʴʰʝ ʚ ʥʘʩʘʞʜʝʥʠʠ ʠʥʬʠʮʠʨʦʚʘʥʥʳʭ ʨʘʩʪʝʥʠʡ, ʪʝʤ ʥʠʞʝ ʫʨʦʞʘʡʥʦʩʪʴ 

ʪʦʡ ʠʣʠ ʠʥʦʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʢʫʣʴʪʫʨʳ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʚʠʨʫʩʥʳʝ 

ʟʘʙʦʣʝʚʘʥʠʷ ʥʝ ʚʳʟʳʚʘʶʪ ʧʦʣʥʦʡ ʛʠʙʝʣʠ ʨʘʩʪʝʥʠʡ ï ʠʭ ʚʦʟʜʝʡʩʪʚʠʝ ʟʘʢʣʶʯʘʝʪʩʷ ʛʣʘʚʥʳʤ 

ʦʙʨʘʟʦʤ, ʚ ʩʥʠʞʝʥʠʠ ʫʨʦʞʘʷ, ʢʦʪʦʨʦʝ ʠʥʦʛʜʘ ʧʨʠʚʦʜʠʪ ʢ ʧʦʣʥʦʡ ʥʝʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ʧʦʩʝʚʘ 

[3, 4]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘʩʯʠʪʳʚʘʝʪʩʷ ʦʢʦʣʦ 40 ʚʠʜʦʚ ʚʠʨʫʩʦʚ ʢʘʨʪʦʬʝʣʷ, 

ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʭ ʚ ʨʘʟʣʠʯʥʳʭ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʨʝʛʠʦʥʘʭ, ʠʟ ʢʦʪʦʨʳʭ ʥʘʠʙʦʣʝʝ 

ʠʟʫʯʝʥʳ 16 ʚʠʜʦʚ. ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʠ ʚʨʝʜʦʥʦʩʥʳʤʠ ʚʠʨʫʩʥʳʤʠ ʙʦʣʝʟʥʷʤʠ 

ʢʘʨʪʦʬʝʣʷ ʷʚʣʷʶʪʩʷ Y-ʚʠʨʫʩ ʢʘʨʪʦʬʝʣʷ (Yɺʂ), ʄ-ʚʠʨʫʩ ʢʘʨʪʦʬʝʣʷ (ʄɺʂ), ʍ-ʚʠʨʫʩ 

ʢʘʨʪʦʬʝʣʷ (ʍɺʂ), S-ʚʠʨʫʩ ʢʘʨʪʦʬʝʣʷ (Sɺʂ), ʨʝʞʝ ʚʩʪʨʝʯʘʶʪʩʷ ʚʠʨʫʩ ʩʢʨʫʯʠʚʘʥʠʷ ʣʠʩʪʴʝʚ 

ʢʘʨʪʦʬʝʣʷ (ɺʉʃʂ), ɸ-ʚʠʨʫʩ ʢʘʨʪʦʬʝʣʷ (ɸɺʂ) ʠ ʘʫʢʫʙʘ-ʤʦʟʘʠʢʠ. ʀʟ ʥʠʭ ʚʳʩʦʢʘ 

ʚʝʨʦʷʪʥʦʩʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ Xɺʂ, Mɺʂ, Sɺʂ, ʘ ʪʘʢʞʝ ʥʘʠʙʦʣʝʝ ʚʨʝʜʦʥʦʩʥʳʭ ï Y-ʚʠʨʫʩʘ 

ʢʘʨʪʦʬʝʣʷ (Yɺʂ) ʠ ɺʉʃʂ ʢʘʢ ʚ ʷʚʥʦʡ, ʪʘʢ ʠ ʚ ʣʘʪʝʥʪʥʦʡ ʬʦʨʤʘʭ [5]. 

Yɺʂ ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʚ ʤʠʨʝ ʧʦʚʩʝʤʝʩʪʥʦ ʠ ʦʪʥʦʩʠʪʩʷ ʢ ʯʠʩʣʫ ʥʘʠʙʦʣʝʝ 

ʚʨʝʜʦʥʦʩʥʳʭ ʚʠʨʫʩʥʳʭ ʘʛʝʥʪʦʚ, ʠʥʬʠʮʠʨʫʶʱʠʭ ʢʘʨʪʦʬʝʣʴ. ɺʳʩʦʢʘʷ ʩʪʝʧʝʥʴ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ Yɺʂ ʟʘʬʠʢʩʠʨʦʚʘʥʘ ʧʦ ʚʩʝʡ ʈʝʩʧʫʙʣʠʢʝ ʂʘʟʘʭʩʪʘʥ [6]. ʆʙʱʝʠʟʚʝʩʪʥʦ, 

ʯʪʦ ʟʘʨʘʞʝʥʠʝ ʨʘʩʪʝʥʠʡ ʢʘʨʪʦʬʝʣʷ Yɺʂ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʫʨʦʞʘʡʥʦʩʪʠ ʜʦ 90% [7]. 

ʇʨʠ ʠʟʫʯʝʥʠʠ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʚʨʝʜʘ ʵʪʘ ʚʠʨʫʩʥʘʷ ʠʥʬʝʢʮʠʷ ʚʢʣʶʯʝʥʘ ʚ çʪʦʧ-10è 

ʥʘʠʙʦʣʝʝ ʦʧʘʩʥʳʭ ʚʠʨʫʩʦʚ, ʧʦʨʘʞʘʶʱʠʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʢʫʣʴʪʫʨʳ [8]. ʅʝʢʦʪʦʨʳʝ 

ʠʟʦʣʷʪʳ Yɺʂ ʩʧʦʩʦʙʥʳ ʚʳʟʳʚʘʪʴ PTNRD ʚ ʠʥʬʠʮʠʨʦʚʘʥʥʳʭ ʢʣʫʙʥʷʭ, ʫʤʝʥʴʰʘʷ 

ʪʦʚʘʨʥʳʡ ʫʨʦʞʘʡ ʢʣʫʙʥʝʡ, ʧʦʩʢʦʣʴʢʫ ʢʣʫʙʥʠ ʪʝʨʷʶʪ ʪʦʚʘʨʥʳʡ ʚʠʜ. 

ʍɺʂ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʵʪʠʭ ʬʠʪʦʧʘʪʦʛʝʥʥʳʭ ʚʠʨʫʩʦʚ ʠ ʨʘʩʧʨʦʩʪʨʘʥʸʥ ʚʦ ʚʩʝʭ 

ʢʦʥʪʠʥʝʥʪʘʭ, ʚʳʨʘʱʠʚʘʶʱʠʭ ʢʘʨʪʦʬʝʣʴ. ʅʘ ʨʘʩʪʝʥʠʷʭ ʢʘʨʪʦʬʝʣʷ ʧʨʦʷʚʣʷʶʪʩʷ ʩʠʤʧʪʦʤʳ 

ʢʨʘʧʯʘʪʦʡ ʤʦʟʘʠʢʠ, ʚʦ ʤʥʦʛʠʭ ʩʣʫʯʘʷʭ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʰʪʘʤʤʘ, ʚʠʨʫʩ ʥʝ ʧʨʦʷʚʣʷʷ 

ʩʠʤʧʪʦʤʦʚ ʧʦʨʘʞʝʥʠʷ, ʩʥʠʞʘʝʪ ʫʨʦʞʘʡʥʦʩʪʴ ʦʪ 10 ʜʦ 59% ʠ ʧʨʠʥʦʩʠʪ ʙʦʣʴʰʦʡ ʫʱʝʨʙ 

ʩʝʣʴʩʢʦʤʫ ʭʦʟʷʡʩʪʚʫ [9] ʉʠʤʧʪʦʤʳ ʍɺʂ ʚʘʨʴʠʨʫʶʪ ʠ ʟʘʚʠʩʷʪ ʦʪ ʩʦʨʪʘ, ʚʠʨʫʩʥʦʛʦ 

ʰʪʘʤʤʘ, ʦʢʨʫʞʘʶʱʠʭ ʫʩʣʦʚʠʡ ʠ ʩʠʥʝʨʛʠʟʤʘ ʧʨʠ ʩʤʝʰʘʥʥʳʭ ʠʥʬʝʢʮʠʷʭ. ɹʦʣʴʰʘʷ ʯʘʩʪʴ 

ʠʟʦʣʷʪʦʚ ʚʳʟʳʚʘʝʪ ʪʦʣʴʢʦ ʤʷʛʢʫʶ ʤʦʟʘʠʢʫ ʥʘ ʣʠʩʪʴʷʭ ʠʣʠ ʥʝ ʠʤʝʝʪ ʩʠʤʧʪʦʤʦʚ, ʦʩʦʙʝʥʥʦ 

ʧʨʠ ʧʦʚʳʰʝʥʥʳʭ ʪʝʤʧʝʨʘʪʫʨʘʭ. 

ʋʩʪʦʡʯʠʚʦʩʪʴ ʨʘʩʪʝʥʠʡ ʢ ʚʦʟʙʫʜʠʪʝʣʷʤ ʙʦʣʝʟʥʝʡ ʦʙʫʩʣʦʚʣʝʥʘ ʢʦʤʧʣʝʢʩʥʳʤ 

ʜʝʡʩʪʚʠʝʤ ʨʘʟʣʠʯʥʳʭ ʬʘʢʪʦʨʦʚ ʠ ʥʘʭʦʜʠʪʩʷ ʧʦʜ ʛʝʥʝʪʠʯʝʩʢʠʤ ʢʦʥʪʨʦʣʝʤ, ʦʙʫʩʣʦʚʣʝʥʥʳʤ 

ʥʘʣʠʯʠʝʤ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʛʝʥʦʚ. ʆʜʥʘʢʦ, ʠʩʪʦʨʠʷ ʬʠʪʦʧʘʪʦʣʦʛʠʠ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, 

ʯʪʦ ʫʩʪʦʡʯʠʚʦʩʪʴ ʫ ʥʝʢʦʪʦʨʳʭ ʩʦʨʪʦʚ ʩʦ ʚʨʝʤʝʥʝʤ ʦʩʣʘʙʝʚʘʝʪ ʚʩʣʝʜʩʪʚʠʝ ʥʘʢʦʧʣʝʥʠʷ 

ʚʠʨʫʣʝʥʪʥʳʭ ʨʘʩ. ɸ ʥʝʢʦʪʦʨʳʝ ʩʦʨʪʘ, ʥʘʦʙʦʨʦʪ, ʩʦʭʨʘʥʷʶʪ ʩʚʦʶ ʫʩʪʦʡʯʠʚʦʩʪʴ 

ʥʝʦʧʨʝʜʝʣʝʥʥʦ ʜʦʣʛʦ (ʠʭ ʫʩʪʦʡʯʠʚʦʩʪʴ ʩʪʘʙʠʣʴʥʘ). ʋʩʪʦʡʯʠʚʦʩʪʴ ʨʘʟʚʠʚʘʝʪʩʷ ʪʦʣʴʢʦ ʚ 

ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʢʦʤʧʣʝʤʝʥʪʘʨʥʳʝ ʛʝʥʳ ʭʦʟʷʠʥʘ ʠ ʧʘʨʘʟʠʪʘ ʥʘʭʦʜʷʪʩʷ ʚ ʜʦʤʠʥʘʥʪʥʦʤ 

ʩʦʩʪʦʷʥʠʠ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʘʟʣʠʯʘʶʪ ʯʝʪʳʨʝ ʦʩʥʦʚʥʳʭ ʪʠʧʘ ʫʩʪʦʡʯʠʚʦʩʪʠ ʨʘʩʪʝʥʠʡ ʢ 

ʬʠʪʦʧʘʪʦʛʝʥʘʤ: ʵʢʩʪʨʝʤʘʣʴʥʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴ, ʩʚʝʨʭʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ, ʧʦʣʝʚʘʷ 

(ʥʝʩʧʝʮʠʬʠʯʝʩʢʘʷ) ʫʩʪʦʡʯʠʚʦʩʪʴ ʠ ʪʦʣʝʨʘʥʪʥʦʩʪʴ [10].  

ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʢʘʨʪʦʬʝʣʴ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʚʠʜʦʚ ʚʝʛʝʪʘʪʠʚʥʦ ʨʘʟʤʥʦʞʘʝʤʳʭ 

ʨʘʩʪʝʥʠʡ, ʨʝʠʥʬʝʢʮʠʷ ʩʝʤʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ ʝʞʝʛʦʜʥʦʝ ʥʘʢʦʧʣʝʥʠʝ ʚʠʨʫʩʥʳʭ ʙʦʣʝʟʥʝʡ 
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ʧʨʠʚʦʜʠʪ ʢ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʩʥʠʞʝʥʠʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʜʘʥʥʦʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ 

ʢʫʣʴʪʫʨʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʫʩʧʝʰʥʦʛʦ ʚʝʜʝʥʠʷ ʢʘʨʪʦʬʝʣʝʚʦʜʩʪʚʘ ʩʫʱʝʩʪʚʫʝʪ ʦʩʪʨʘʷ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ  ʬʦʨʤʠʨʦʚʘʥʠʠ ʛʝʥʦʬʦʥʜʘ ʩʦʨʪʦʚ ʢʘʨʪʦʬʝʣʷ ʩ ʚʳʩʦʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ 

ʚʠʨʫʩʥʳʭ ʧʘʪʦʛʝʥʘʤ. ɼʣʷ ʩʦʟʜʘʥʠʷ ʫʩʪʦʡʯʠʚʳʭ ʩʦʨʪʦʚ ʢʘʨʪʦʬʝʣʷ ʪʨʝʙʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʚʩʝ ʩʫʱʝʩʪʚʫʶʱʠʝ ʩʦʚʨʝʤʝʥʥʳʝ ʩʝʣʝʢʮʠʦʥʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ: ʥʘʯʠʥʘʷ ʩ ʧʦʜʙʦʨʘ 

ʨʦʜʠʪʝʣʴʩʢʠʭ ʬʦʨʤ (ʜʦʥʦʨʦʚ ʫʩʪʦʡʯʠʚʦʩʪʠ), ʦʙʣʘʜʘʶʱʠʭ ʢʦʤʧʣʝʢʩʦʤ ʥʝʦʙʭʦʜʠʤʳʭ 

ʭʦʟʷʡʩʪʚʝʥʥʦ-ʮʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ, ʠ ʟʘʢʘʥʯʠʚʘʷ ʧʨʠʤʝʥʝʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ 

ʙʠʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ, ʪʘʢʠʭ ʢʘʢ ʤʘʨʢʝʨ-ʚʩʧʦʤʦʛʘʪʝʣʴʥʘʷ ʩʝʣʝʢʮʠʷ. 

ʉʦʟʜʘʥʠʝ ʚ ʭʦʜʝ ʢʣʘʩʩʠʯʝʩʢʦʛʦ ʩʝʣʝʢʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʥʦʚʳʭ ʩʦʨʪʦʚ, ʫʩʪʦʡʯʠʚʳʭ 

ʢ PVY, ʥʘʨʷʜʫ ʩ ʙʝʟʚʠʨʫʩʥʳʤ ʩʝʤʝʥʦʚʦʜʩʪʚʦʤ ʢʘʨʪʦʬʝʣʷ, ʷʚʣʷʝʪʩʷ ʵʬʬʝʢʪʠʚʥʳʤ 

ʩʧʦʩʦʙʦʤ ʟʘʱʠʪʳ ʢʘʨʪʦʬʝʣʷ. ʆʩʥʦʚʦʡ ʜʣʷ ʵʪʦʛʦ, ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ XX ʚʝʢʘ, ʩʣʫʞʠʣ 

ʧʝʨʝʥʦʩ ʚ ʛʝʥʝʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ ʢʫʣʴʪʫʨʥʦʛʦ ʪʝʪʨʘʧʣʦʠʜʥʦʛʦ ʢʘʨʪʦʬʝʣʷ (Solanum 

tuberosum L.) ʜʦʤʠʥʘʥʪʥʳʭ ʘʣʣʝʣʝʡ ʛʝʥʦʚ ʵʢʩʪʨʝʤʘʣʴʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ Ry-and, Ry-fsto, 

Ry-sto ʠ Ry-chc, ʚʳʷʚʣʝʥʥʳʭ ʫ ʧʦʣʫʢʫʣʴʪʫʨʥʳʭ ʠ ʜʠʢʠʭ ʚʠʜʦʚ ʢʘʨʪʦʬʝʣʷ S. andigenum, S. 

stoloniferum ʠ S. chacoense. ʅʘʣʠʯʠʝ ʜʦʤʠʥʘʥʪʥʳʭ ʘʣʣʝʣʝʡ ʵʪʠʭ ʛʝʥʦʚ ʚ ʛʝʥʦʪʠʧʝ ʨʘʩʪʝʥʠʡ 

ʢʘʨʪʦʬʝʣʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ ʢʘʨʪʦʬʝʣʷ ʦʪ ʚʩʝʭ, ʠʟʚʝʩʪʥʳʭ 

ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʰʪʘʤʤʦʚ PVY [11]. 

ʈʘʩʪʝʥʠʷ ʢʘʨʪʦʬʝʣʷ Solanum tuberosum L. ʦʙʣʘʜʘʶʪ ʜʚʫʤʷ ʪʠʧʘʤʠ ʩʧʝʮʠʬʠʯʝʩʢʦʡ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʍɺʂ: ʛʠʧʝʨʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ, ʢʦʪʦʨʘʷ ʢʦʥʪʨʦʣʠʨʫʝʪʩʷ ʛʝʥʘʤʠ Nb ʠ Nx, ʘ 

ʪʘʢʞʝ ʢʨʘʡʥʝʡ ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ, ʦʙʝʩʧʝʯʠʚʘʝʤʦʡ ʛʝʥʘʤʠ Rx1 ʠ Rx2. ɻʝʥ Nx ʣʦʢʘʣʠʟʦʚʘʥ ʚ 

ʭʨʦʤʦʩʦʤʝ IX (Tommiska et al. 1998), ʘ Nb - ʚ ʭʨʦʤʦʩʦʤʝ V (De Jong et al. 1997) [12]. ɻʝʥʳ  

Rx1 ʠ Rx2 ʨʘʩʧʦʣʦʞʝʥʳ ʥʘ ʭʨʦʤʦʩʦʤʝ XII ʠ V, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (Bendahmane et al. 1997; 

Ritter et al. 1991), ʠ ʧʨʠʥʘʜʣʝʞʘʪ ʢ ʢʣʘʩʩʫ ʛʝʥʦʚ ʫʩʪʦʡʯʠʚʦʩʪʠ CC / LZ-NBS-LRR 

(Bendahmane et al. 1999, 2000).  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʜʥʠʤ ʠʟ ʧʨʝʩʧʝʢʪʠʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʩʠʩʪʝʤʳ 

ʟʘʱʠʪʳ ʢʘʨʪʦʬʝʣʷ ʦʪ ʚʠʨʫʩʥʳʭ ʙʦʣʝʟʥʝʡ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʚʠʨʫʩʦʫʩʪʦʡʯʠʚʳʭ ʠ 

ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ ʩʦʨʪʦʚ ʢʘʨʪʦʬʝʣʷ ʥʘ ʦʩʥʦʚʝ ʤʘʨʢʝʨ-ʘʩʩʦʮʠʠʨʦʚʘʥʥʦʡ ʩʝʣʝʢʮʠʠ.  

ɺ ʵʪʦʡ ʩʚʷʟʠ, ʮʝʣʴʶ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʣʘʩʴ ʦʮʝʥʢʘ ʫʨʦʚʥʷ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʢʠʪʘʡʩʢʠʭ ʣʠʥʠʡ ʢʘʨʪʦʬʝʣʷ ʧʨʠ ʠʩʢʫʩʩʪʚʝʥʥʦʤ ʠʥʬʠʮʠʨʦʚʘʥʠʠ ʚʠʨʫʩʘʤʠ ʚ 

ʩʨʘʚʥʝʥʠʠ ʩ ʥʘʣʠʯʠʝʤ ɼʅʂ-ʤʘʨʢʝʨʦʚ, ʩʮʝʧʣʝʥʥʳʭ ʩ ʛʝʥʘʤʠ ʵʢʩʪʨʝʤʘʣʴʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʢ ʍɺʂ ʠ Yɺʂ. 

ʆʙʲʝʢʪ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʆʙʲʝʢʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʩʣʫʞʠʣʠ 13 ʣʠʥʠʡ  

ʢʘʨʪʦʬʝʣʷ ʢʠʪʘʡʩʢʦʡ ʩʝʣʝʢʮʠʠ: Z 440-3, 17 243-4, 17 214-9, 17 243-5, 17 212-34, 17 250-10, 

Z 872-3, Z 861-1, 17 225-12, 17 207-5, 17 223-2, 17 204-2, Z 879. 

ɼʣʷ ʬʝʥʦʪʠʧʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʠʩʩʣʝʜʫʝʤʳʭ ʩʝʣʝʢʮʠʦʥʥʳʭ ʣʠʥʠʡ ʢ 

ʚʠʨʫʩʘʤ ʢʘʨʪʦʬʝʣʷ ʧʨʦʚʦʜʠʣʠ ʠʩʢʫʩʩʪʚʝʥʥʦʝ ʠʥʬʠʮʠʨʦʚʘʥʠʝ ʧʫʪʸʤ ʤʝʭʘʥʠʯʝʩʢʦʡ 

ʠʥʦʢʫʣʷʮʠʠ ʣʠʩʪʦʚʦʡ ʪʢʘʥʠ ʨʘʩʪʝʥʠʡ ʠʥʬʠʮʠʨʫʝʤʳʤ ʤʘʪʝʨʠʘʣʦʤ. ʀʥʦʢʫʣʷʮʠʷ 

ʧʨʦʚʦʜʠʣʘʩʴ ʧʫʪʝʤ ʨʘʩʪʠʨʘʥʠʷ ʪʢʘʥʝʚʦʛʦ ʵʢʩʪʨʘʢʪʘ ʧʦ ʚʝʨʭʥʝʡ ʩʪʦʨʦʥʝ ʣʠʩʪʘ ʪʝʩʪ-

ʨʘʩʪʝʥʠʷ ʩ ʧʦʤʦʱʴʶ ʤʝʣʢʦʟʝʨʥʠʩʪʦʛʦ ʘʙʨʘʟʠʚʘ - ʢʘʨʙʦʨʫʥʜʘ. ɸʙʨʘʟʠʚ ʥʘʧʳʣʷʣʠ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʴ ʣʠʩʪʘ ʧʝʨʝʜ ʥʘʪʠʨʘʥʠʝʤ ʠʣʠ ʜʦʙʘʚʣʷʣʠ ʚ ʠʥʦʢʫʣʶʤ. Cʦʛʣʘʩʥʦ ʣʠʪʝʨʘʪʫʨʥʳʤ 

ʠʩʪʦʯʥʠʢʘʤ, ʜʣʷ ʚʳʜʝʣʝʥʠʷ ʬʦʨʤ, ʫʩʪʦʡʯʠʚʳʭ ʢ Yɺʂ, ʧʨʠʤʝʥʷʶʪ ʠʥʦʢʫʣʷʮʠʶ ʥʘʠʙʦʣʝʝ 

ʚʠʨʫʣʝʥʪʥʳʤ ʠ ʚʨʝʜʦʥʦʩʥʳʤ ʥʝʢʨʦʪʠʯʝʩʢʠʤ ʰʪʘʤʤʦʤ, ʪʘʢ ʢʘʢ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʵʪʦʤʫ 

ʰʪʘʤʤʫ, ʢʘʢ ʧʨʘʚʠʣʦ, ʩʦʯʝʪʘʝʪʩʷ ʩ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʰʪʘʤʤʘʤ ʦʙʳʯʥʦʡ ʛʨʫʧʧʳ ʚʠʨʫʩʘ 

[13]. ɼʣʷ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʟʘʨʘʞʝʥʠʷ ʨʘʩʪʝʥʠʡ ʢʘʨʪʦʬʝʣʷ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʦʯʠʱʝʥʥʳʝ 

ʚʠʨʫʩʥʳʝ ʧʨʝʧʘʨʘʪʳ ʠ ʢʦʣʣʝʢʮʠʷ ʤʝʩʪʥʳʭ ʠʟʦʣʷʪʦʚ ʚʠʨʫʩʦʚ. ʀʥʦʢʫʣʶʤ ʛʦʪʦʚʠʣʠ ʩ 

ʧʦʤʦʱʴʶ ʨʘʟʚʝʜʝʥʠʷ ʚ 0,1ʄ ʬʦʩʬʘʪʥʦʤ ʙʫʬʝʨʝ (ʨʅ 7,2). ʀʥʬʠʮʠʨʦʚʘʥʠʝ ʠʩʩʣʝʜʫʝʤʳʭ 

ʦʙʨʘʟʮʦʚ ʢʘʨʪʦʬʝʣʷ ʧʨʦʚʦʜʠʣʠ ʥʘ ʩʪʘʜʠʠ 4-6 ʥʘʩʪʦʷʱʠʭ ʣʠʩʪʴʝʚ. ʆʮʝʥʢʫ ʨʝʟʫʣʴʪʘʪʦʚ 

ʧʨʦʚʦʜʠʣʠ: ʘ) ʧʫʪʝʤ ʚʠʟʫʘʣʴʥʦʛʦ ʥʘʙʣʶʜʝʥʠʷ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʩʠʤʧʪʦʤʦʚ 

ʥʘ ʠʥʦʢʫʣʠʨʦʚʘʥʥʳʭ ʨʘʩʪʝʥʠʷʭ ʢʘʨʪʦʬʝʣʷ ʧʦ ʠʩʪʝʯʝʥʠʶ 40 ʩʫʪʦʢ ʧʦʩʣʝ ʠʥʬʠʮʠʨʦʚʘʥʠʷ; 

ʙ) ʩ ʧʦʤʦʱʴʶ ʣʘʙʦʨʘʪʦʨʥʦ-ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʛʦ ʚʳʷʚʣʝʥʠʷ Yɺʂ ʤʝʪʦʜʦʤ ʀʌɸ ʚ ʣʠʩʪʦʚʳʭ 

ʧʨʦʙʘʭ, ʦʪʦʙʨʘʥʥʳʭ ʯʝʨʝʟ 30 ʩʫʪʦʢ ʧʦʩʣʝ ʠʥʬʠʮʠʨʦʚʘʥʠʷ. ɺʳʨʘʱʠʚʘʥʠʝ ʨʘʩʪʝʥʠʡ 

ʢʘʨʪʦʬʝʣʷ ʦʩʫʱʝʩʪʚʣʷʣʠ ʚ ʨʝʛʫʣʠʨʫʝʤʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʬʠʪʦʪʨʦʥʘ 
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(ʪʝʤʧʝʨʘʪʫʨʘ 20-25Üʉ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʦʩʚʝʱʝʥʠʷ 16 ʯ, ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʦʩʚʝʱʝʥʠʷ 

5000-7000 ʣʶʢʩ, ʚʣʘʞʥʦʩʪʴ 60-70%, ʧʦʯʚʘ ʯʝʨʥʦʟʝʤ ʢʦʤʢʦʚʘʪʦ-ʟʝʨʥʠʩʪʦʛʦ ʩʦʩʪʘʚʘ). ɼʣʷ 

ʠʟʫʯʝʥʠʷ ʚʳʩʘʞʠʚʘʣʠ ʧʦ 4 ʨʘʩʪʝʥʠʷ ʢʘʞʜʦʛʦ ʦʙʨʘʟʮʘ ʚ ʩʦʩʫʜʳ ʦʙʲʝʤʦʤ 50 ʜʤ3. 

ʈʝʟʫʣʴʪʘʪʳ ʀʌɸ ʫʯʠʪʳʚʘʣʠ ʧʦʩʨʝʜʩʪʚʦʤ ʤʥʦʛʦʢʘʥʘʣʴʥʦʛʦ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʘ 

StatFax 4200 (ʉʐɸ) ʧʨʠ ʜʣʠʥʝ ʚʦʣʥʳ 460 ʥʤ. ɼʣʷ ʪʝʩʪʠʨʦʚʘʥʠʷ ʙʳʣʠ ʦʪʦʙʨʘʥʳ ʣʠʩʪʴʷ  

ʢʘʟʘʭʩʪʘʥʦ-ʢʠʪʘʡʩʢʠʭ ʛʠʙʨʠʜʦʚ ʢʘʨʪʦʬʝʣʷ. ɼʣʷ ʀʌɸ ʠʩʧʦʣʴʟʦʚʘʣʠ ʦʙʲʝʜʠʥʝʥʥʳʝ ʧʨʦʙʳ, 

ʩʦʩʪʦʷʱʠʝ ʠʟ 3-5 ʣʠʩʪʴʝʚ ʢʘʞʜʦʛʦ ʛʝʥʦʪʠʧʘ ʢʘʨʪʦʬʝʣʷ. ʆʙʨʘʟʮʳ ʩʯʠʪʘʣʠ 

ʠʥʬʠʮʠʨʦʚʘʥʥʳʤʠ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʠʭ ʦʧʪʠʯʝʩʢʘʷ ʧʣʦʪʥʦʩʪʴ ʪʨʝʭʢʨʘʪʥʦ ʧʨʝʚʳʰʘʣʘ 

ʚʝʣʠʯʠʥʫ ʦʧʪʠʯʝʩʢʦʡ ʧʣʦʪʥʦʩʪʠ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ (ʥʝʛʘʪʠʚʥʦʛʦ) ʢʦʥʪʨʦʣʷ. 

ɺʳʜʝʣʝʥʠʝ ɼʅʂ ʧʨʦʚʦʜʠʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʘʙʦʨʦʚ çʌʠʪʦʉʦʨʙè (ʉʠʥʪʦʣ, 

ʈʦʩʩʠʷ). ʆʙʥʘʨʫʞʝʥʠʝ ʤʦʣʝʢʫʣʷʨʥʳʭ ʤʘʨʢʝʨʦʚ ʛʝʥʦʚ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʍɺʂ 1Rʭ, 5Rx1 (ʛʝʥ 

Rx1), GM 339, GM 637 (ʛʝʥ Nb, Nx) ʦʩʫʱʝʩʪʚʣʷʣʠ ʩ ʇʎʈ, ʢʦʪʦʨʫʶ ʧʨʦʚʦʜʠʣʠ ʥʘ ʧʨʠʙʦʨʝ 

ʊ100 (Biorad, ʉʐɸ). ʊʝʤʧʝʨʘʪʫʨʥʳʝ ʨʝʞʠʤʳ ʧʦʩʪʘʥʦʚʢʠ ʇʎʈ, ʧʨʠʤʝʥʝʥʠʝ ʤʘʨʢʝʨʦʚ 

1Rʭ1, 5Rx1, GM 339, GM 637 ʠ ʫʩʣʦʚʠʷ ʜʝʪʝʢʪʠʨʦʚʘʥʠʷ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ ʨʘʥʝʝ 

ʦʧʫʙʣʠʢʦʚʘʥʥʳʤ ʨʘʙʦʪʘʤ [14-20]. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʫʨʦʚʥʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʩʝʣʝʢʮʠʦʥʥʳʭ 

ʦʙʨʘʟʮʦʚ ʢʘʨʪʦʬʝʣʷ ʢ ʚʠʨʫʩʘʤ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʠʩʢʫʩʩʪʚʝʥʥʦʝ ʠʥʬʠʮʠʨʦʚʘʥʠʝ ʨʘʩʪʝʥʠʡ 

ʚʠʨʫʩʦʤ ʚ ʨʝʛʫʣʠʨʫʝʤʳʭ ʫʩʣʦʚʠʷʭ ʬʠʪʦʪʨʦʥʘ. ʆʮʝʥʢʫ ʧʨʦʚʦʜʠʣʠ ʧʫʪʝʤ ʚʠʟʫʘʣʴʥʦʛʦ 

ʥʘʙʣʶʜʝʥʠʷ ʩʠʤʧʪʦʤʦʚ ʥʘ ʠʥʦʢʫʣʠʨʦʚʘʥʥʳʭ ʨʘʩʪʝʥʠʷʭ ʢʘʨʪʦʬʝʣʷ, ʘ ʪʘʢʞʝ ʩ ʧʦʤʦʱʴʶ 

ʀʌɸ. ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʫʩʣʦʚʠʷʭ ʟʘʱʠʱʝʥʥʦʛʦ ʛʨʫʥʪʘ ʚ ʬʘʟʝ 

ʙʫʪʦʥʠʟʘʮʠʠ ʧʨʦʚʦʜʠʣʠ ʦʮʝʥʢʫ ʠʥʦʢʫʣʷʮʠʠ ʠʩʩʣʝʜʫʝʤʳʭ ʣʠʥʠʡ ʢʘʨʪʦʬʝʣʷ ʢ ʍɺʂ ʠ Yɺʂ 

ʚ çʩʵʥʜʚʠʯ-ʚʘʨʠʘʥʪʝè ʤʝʪʦʜʘ ʀʌɸ. ʌʝʥʦʪʠʧʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʩʪʝʧʝʥʠ ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʠʟʫʯʘʝʤʳʭ ʩʦʨʪʦʚ ʢ Yɺʂ ʦʪʨʘʞʝʥʘ ʚ ʪʘʙʣʠʮʝ 1. 
 

ʊʘʙʣʠʮʘ 1 ï ʈʝʟʫʣʴʪʘʪʳ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʬʠʮʠʨʦʚʘʥʠʷ ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʫʨʦʚʥʷ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʩʝʣʝʢʮʠʦʥʥʳʭ ʣʠʥʠʡ ʢʘʨʪʦʬʝʣʷ ʢ Yɺʂ 
 

ʆʙʨʘʟʝʮ 
ʈʝʘʢʮʠʷ 

ʨʘʩʪʝʥʠʡ 

ʈʝʟʫʣʴʪʘʪ ʀʌɸ 
ʅʘʣʠʯʠʝ ʤʘʨʢʝʨʘ ɻʝʥ 

ʋʩʪʦʡʯʠʚʦʩʪʴ 

ʢ Yɺʂ ʍ ɸʦ, ʦ.ʝ. ɸʦ/ɸ ʈ 

Z 440-3 n/s 
0,183 

Ñ0,02 
0,4 - 

YES 3-3A, Ry 186, 

PVY 38-530, M45 

Ry-sto, 

Ry-chc 
ʋʩʪʦʡʯʠʚ 

17 243-4 n/s 
0,341 

Ñ0,02 
0,8 - PVY 38-530 Ry-chc ʋʩʪʦʡʯʠʚ 

17 214-9 S: lm 
2,939 

Ñ93,72 
6,6 + - - ɺʦʩʧʨʠʠʤʯʠʚ 

17 243-5 n/s 
0,140 

Ñ0,02 
0,3 - 

Ry 186, PVY 38-

530, M45 

Ry-sto, 

Ry-chc 
ʋʩʪʦʡʯʠʚ 

17 212-34 n/s 
0,168 

Ñ0,02 
0,4 - 

Ry 186, PVY 38-

530 
Ry-chc ʋʩʪʦʡʯʠʚ 

17 250-10 n/s 
0,622 

Ñ0,03 
1,4 - 

RYSC 3, Ry 186, 

PVY 38-530 

Ry-and, 

Ry-chc 
ʋʩʪʦʡʯʠʚ 

Z 872-3 n/s 
0,104 

Ñ0,01 
0,2 - Ry 186, PVY 38-530 Ry-chc ʋʩʪʦʡʯʠʚ 

Z 861-1 n/s 
0,207 

Ñ0,02 
0,5 - 

RYSC 3, Ry 186, 

PVY 38-530 

Ry-and, 

Ry-chc 
ʋʩʪʦʡʯʠʚ 

17 225-12 n/s 
0,600 

Ñ0,02 
1,4 - PVY 38-530 Ry-chc ʋʩʪʦʡʯʠʚ 

17 207-5 n/s 
0,847 

Ñ0,04 
1,9 - PVY 38-530 Ry-chc ʋʩʪʦʡʯʠʚ 

17 223-2 n/s 
0,140 

Ñ0,01 
0,3 - - - ʋʩʪʦʡʯʠʚ 

17 204-2 n/s 
0,218 

Ñ0,01 
0,5 - 

RYSC 3, Ry 186, 

PVY38-530, M45 

Ry-and, 

Ry-sto, 

Ry-chc 

ʋʩʪʦʡʯʠʚ 
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Z 879 n/s 
0,438 

Ñ0,01 
1,0 - 

Ry 186, PVY 38-

530, M45 

Ry-sto, 

Ry-chc 
ʋʩʪʦʡʯʠʚ 

ʇ ʨ ʠ ʤ ʝ ʯ ʘ ʥ ʠ ʝ 3: 

1. S ï ʩʠʩʪʝʤʥʘʷ ʨʝʘʢʮʠʷ; 2. L ï ʣʦʢʘʣʴʥʘʷ ʨʝʘʢʮʠʷ; 3. lm ï ʤʦʟʘʠʢʘ ʣʠʩʪʴʝʚ; 4. ln ïʥʝʢʨʦʟ 

ʣʠʩʪʦʚʦʡ ʪʢʘʥʠ; 5. n/s ï ʦʪʩʫʪʩʪʚʠʝ ʩʠʤʧʪʦʤʦʚ; n/s ï ʦʪʩʫʪʩʪʚʠʝ ʩʠʤʧʪʦʤʦʚ; ç+è - 

ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʨʝʟʫʣʴʪʘʪ; çïè - ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʨʝʟʫʣʴʪʘʪ; Ao/ ɸ - ʦʪʥʦʰʝʥʠʝ ʩʨʝʜʥʝʛʦ 

ʟʥʘʯʝʥʠʷ ʦʧʪʠʯʝʩʢʦʡ ʧʣʦʪʥʦʩʪʠ ʠʩʩʣʝʜʫʝʤʦʡ ʧʨʦʙʳ ʢ ʩʨʝʜʥʝʤʫ ʟʥʘʯʝʥʠʶ ʦʧʪʠʯʝʩʢʦʡ 

ʧʣʦʪʥʦʩʪʠ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʢʦʥʪʨʦʣʷ; ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʢʦʥʪʨʦʣʴ (ʀʌɸ) - 0,989 ʦ.ʝ.;  

ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʢʦʥʪʨʦʣʴ (ʀʌɸ) - 0,130 ʦ.ʝ.; çÑè-ɸʙʩʦʣʶʪʥʘʷ ʦʰʠʙʢʘ ʩʨʝʜʥʝʛʦ  

ʘʨʠʬʤʝʪʠʯʝʩʢʦʛʦ ʟʥʘʯʝʥʠʷ. 

 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʥʦʢʫʣʷʮʠʠ ʚʳʷʚʣʝʥʦ ʚ ʀʌɸ, ʯʪʦ ʣʠʥʠʷ 17 214-9 ʠʥʬʠʮʠʨʦʚʘʥʘ Yɺʂ. 

ʇʨʠ ʦʮʝʥʢʝ ʢʣʫʙʥʝʚʦʛʦ ʤʘʪʝʨʠʘʣʘ ʫ ʠʩʩʣʝʜʫʝʤʳʭ ʩʦʨʪʦʚ ʢʘʨʪʦʬʝʣʷ ʩʠʤʧʪʦʤʦʚ PTNRD 

ʫʩʪʘʥʦʚʣʝʥʦ ʥʝ ʙʳʣʦ. 

ʇʨʠ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ɼʅʂ-ʤʘʨʢʝʨʦʚ ʛʝʥʦʚ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ Yɺʂ, ʤʦʣʝʢʫʣʷʨʥʳʡ 

SCAR-ʤʘʨʢʝʨ RYSC3 ʚ ʢʦʤʧʣʝʢʩʝ ʩ ɼʅʂ-ʤʘʨʢʝʨʦʤ Ry186 ʠ RAPD-ʤʘʨʢʝʨʦʤ Yɺʂ38-530 

ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʚ ʛʝʥʝʪʠʯʝʩʢʦʤ ʤʘʪʝʨʠʘʣʝ 3 ʦʙʨʘʟʮʦʚ ʢʘʨʪʦʬʝʣʷ: Z861-1, 17-250-10, 17-

204-2. RAPD-ʤʘʨʢʝʨ Yɺʂ38-530 ʙʳʣ ʜʝʪʝʢʪʠʨʦʚʘʥ ʚ ʛʝʥʦʤʝ ʙʦʣʴʰʠʥʩʪʚʘ ʠʟʫʯʘʝʤʳʭ 

ʦʙʨʘʟʮʦʚ. ɺ ʛʝʥʝʪʠʯʝʩʢʦʤ ʤʘʪʝʨʠʘʣʝ ʩʝʣʝʢʮʠʦʥʥʳʭ ʣʠʥʠʡ ʢʘʨʪʦʬʝʣʷ: Z-872-3, 17-212-34, 

17-243-5 RAPD-ʤʘʨʢʝʨ Yɺʂ38-530 ʥʘʭʦʜʠʣʩʷ ʚ ʢʦʤʧʣʝʢʩʝ ʩ ɼʅʂ-ʤʘʨʢʝʨʦʤ Ry186. ɺ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʠʩʫʥʢʦʤ 1 ʩʠʩʪʝʤʥʘʷ ʨʝʘʢʮʠʷ ʥʘ ʠʩʢʫʩʩʪʚʝʥʥʦʝ ʟʘʨʘʞʝʥʠʝ Yɺʂ ʩ 

ʦʙʨʘʟʦʚʘʥʠʝʤ ʤʦʨʱʠʥʠʩʪʦʩʪʠ ʣʠʩʪʦʚʳʭ ʧʣʘʩʪʠʥʦʢ ʚʳʷʚʣʝʥʘ ʫ ʣʠʥʠʠ 17 214-9, ʟʘʨʘʞʝʥʠʝ 

ʚʠʨʫʩʦʤ ʧʦʜʪʚʝʨʜʠʣʦʩʴ ʚ ʀʌɸ ʩ ʵʢʩʪʠʥʮʠʝʡ 2,939 ʦ.ʝ.  
 

                                                                                             
17 214-9 

ʈʠʩʫʥʦʢ 1 ï ʉʠʤʧʪʦʤʳ ʧʦʨʘʞʝʥʠʷ Yɺʂ ʥʘ ʣʠʩʪʴʷʭ Solanum tuberosum 

 

ʅʘ ʩʣʝʜʫʶʱʝʡ ʪʘʙʣʠʮʝ 2 ʦʧʠʩʘʥʠʝ ʫʨʦʚʥʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʩʝʣʝʢʮʠʦʥʥʳʭ ʣʠʥʠʡ 

ʢʘʨʪʦʬʝʣʷ ʢ ʍɺʂ. 

 
ʊʘʙʣʠʮʘ 2 ï ʈʝʟʫʣʴʪʘʪʳ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʬʠʮʠʨʦʚʘʥʠʷ ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʫʨʦʚʥʷ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʩʝʣʝʢʮʠʦʥʥʳʭ ʣʠʥʠʡ ʢʘʨʪʦʬʝʣʷ ʢ ʍɺʂ 

 

ʆʙʨʘʟʝʮ 
ʈʝʘʢʮʠʷ 

ʨʘʩʪʝʥʠʡ 

ʈʝʟʫʣʴʪʘʪ ʀʌɸ ʅʘʣʠʯʠʝ 

ʤʘʨʢʝʨʘ 

 

ɻʝʥ 
ʋʩʪʦʡʯʠʚʦʩʪʴ ʢ 

ʍɺʂ ʍ ɸʦ, ʦ.ʝ. ɸʦ/ɸ ʈ 

Z 440-3 
n/s 

0,134 

Ñ0,02 0,2 - 

GM339 Nb ʋʩʪʦʡʯʠʚ 

17 243-4 

n/s 0,448 

Ñ0,03 0,7 - 

GM339, GM637 Nb ʋʩʪʦʡʯʠʚ 
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17 214-9 

n/s 0,138 

Ñ0,01 0,2 - 5Rx1, GM637 

Rx1, 

Nb 

ʋʩʪʦʡʯʠʚ 

17 243-5 

n/s 0,163 

Ñ0,01 0,3 - 

GM339, GM637 Nb ʋʩʪʦʡʯʠʚ 

17 212-34 

n/s 0,169 

Ñ0,01 0,3 - 

- - ʋʩʪʦʡʯʠʚ 

17 250-10 

n/s 0,195 

Ñ0,01 0,3 - 

GM339 Nb ʋʩʪʦʡʯʠʚ 

Z 872-3 

n/s 0,884 

Ñ0,03 1,5 - 

5Rx1 Rx1 ʋʩʪʦʡʯʠʚ 

Z 861-1 

n/s 3,126 

Ñ0,33 5,1 + 5Rx1, GM339 

Rx1, 

Nb 

ʊʦʣʝʨʘʥʪʝʥ 

17 225-12 

n/s 0,628 

Ñ0,02 1,0 - 

GM339, GM637 Nb ʋʩʪʦʡʯʠʚ 

17 207-5 

n/s 0,520 

Ñ0,04 0,9 - 

- - ʋʩʪʦʡʯʠʚ 

17 223-2 

n/s 0,495 

Ñ0,02 0,8 - 5Rx1, GM339 

Rx1, 

Nb 

ʋʩʪʦʡʯʠʚ 

17 204-2 

n/s 0,375 

Ñ0,02 0,6 - 

5Rx1, 1Rx1, 

GM339, GM637 

Rx1, 

Nb 

ʋʩʪʦʡʯʠʚ 

Z 879 

n/s 0,230 

Ñ0,01 0,4 - 1Rx1, GM339 

Rx1, 

Nb 

ʋʩʪʦʡʯʠʚ 

ʇ ʨ ʠ ʤ ʝ ʯ ʘ ʥ ʠ ʝ: 

 n/s ï ʦʪʩʫʪʩʪʚʠʝ ʩʠʤʧʪʦʤʦʚ;   ç+è - ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʨʝʘʢʮʠʷ; ç-è ï ʦʪʨʠʮʘʪʝʣʴʥʘʷ ʨʝʘʢʮʠʷ; 

Ao/ ɸ - ʦʪʥʦʰʝʥʠʝ ʩʨʝʜʥʝʛʦ ʟʥʘʯʝʥʠʷ ʦʧʪʠʯʝʩʢʦʡ ʧʣʦʪʥʦʩʪʠ ʠʩʩʣʝʜʫʝʤʦʡ ʧʨʦʙʳ ʢ ʩʨʝʜʥʝʤʫ 

ʟʥʘʯʝʥʠʶ ʦʧʪʠʯʝʩʢʦʡ ʧʣʦʪʥʦʩʪʠ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʢʦʥʪʨʦʣʷ; ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʢʦʥʪʨʦʣʴ (ʀʌɸ) 

ï 0,989 ʦ.ʝ.; ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʢʦʥʪʨʦʣʴ (ʀʌɸ) ï 0,130 ʦ.ʝ. ; çÑè-ɸʙʩʦʣʶʪʥʘʷ ʦʰʠʙʢʘ ʩʨʝʜʥʝʛʦ  

ʘʨʠʬʤʝʪʠʯʝʩʢʦʛʦ ʟʥʘʯʝʥʠʷ. 

 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʟʘʨʘʞʝʥʠʷ ʤʝʪʦʜʦʤ ʀʌɸ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʪʦʣʴʢʦ 

ʣʠʥʠʷ Z 861-1  ʙʳʣʘ ʜʦʩʪʦʚʝʨʥʦ ʠʥʬʠʮʠʨʦʚʘʥʘ ʍɺʂ. ʇʨʠ ʦʮʝʥʢʝ ʩʠʤʧʪʦʤʦʚ ʙʳʣʦ 

ʦʪʤʝʯʝʥʦ ʠʭ ʦʪʩʫʪʩʪʚʠʝ. ʂʦʤʧʣʝʢʩ ʛʝʥʦʚ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʍɺʂ Rx1, Nb ʩ ʤʘʨʢʝʨʘʤʠ 5Rx1, 

1Rx1, GM339, GM637 ʦʪʤʝʯʝʥ ʪʦʣʴʢʦ ʫ ʣʠʥʠʡ 17 204-2. ʂʦʤʙʠʥʘʮʠʷ ʤʘʨʢʝʨʦʚ 5Rx1, 

GM637 ʦʙʥʘʨʫʞʝʥʘ ʚ ʛʝʥʝʪʠʯʝʩʢʦʤ ʤʘʪʝʨʠʘʣʝ: 17 214-9, Z 861-1. ʂʦʤʧʣʝʢʩ ʤʘʨʢʝʨʦʚ 

5Rx1, GM339 ʚʳʷʚʣʝʥ ʚ ʤʘʪʝʨʠʘʣʝ:  Z 861-1, 17 223-2. ɽʜʠʥʠʯʥʘʷ ʢʦʤʙʠʥʘʮʠʷ ʤʘʨʢʝʨʦʚ  

1Rx1, GM339 ʫʩʪʘʥʦʚʣʝʥʘ ʫ ʩʝʣʝʢʮʠʦʥʥʦʡ ʣʠʥʠʠ Z 879. ɻʝʥ Nb ʙʳʣ ʚʳʷʚʣʝʥ ʫ ʩʣʝʜʫʶʱʠʭ 

ʦʙʨʘʟʮʦʚ: Z 440-3, 17 243-5, 17 250-10, 17 225-12.  

ɿʘʢʣʶʯʝʥʠʝ. ʉʦʛʣʘʩʥʦ ʧʨʦʚʝʜʝʥʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʥʘ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʦʩʥʦʚʥʳʤ 

ʚʠʨʫʩʥʳʤ ʟʘʙʦʣʝʚʘʥʠʷʤ ʢʘʨʪʦʬʝʣʷ ï Yɺʂ ʠ ʍɺʂ 11 ʦʙʨʘʟʮʦʚ ʠʟ 13 ʠʟʫʯʝʥʥʳʭ ʢʠʪʘʡʩʢʠʭ 

ʩʝʣʝʢʮʠʦʥʥʳʭ ʣʠʥʠʡ ʦʢʘʟʘʣʦʩʴ ʫʩʪʦʡʯʠʚʳʤʠ ʧʨʠ ʬʠʪʦʧʘʪʦʣʦʛʠʯʝʩʢʦʡ ʦʮʝʥʢʝ. ʋ 

ʙʦʣʴʰʠʥʩʪʚʘ ʩʝʣʝʢʮʠʦʥʥʳʭ ʣʠʥʠʡ ʦʙʥʘʨʫʞʝʥʳ ɼʅʂ-ʤʘʨʢʝʨʳ ʛʝʥʦʚ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ 

ʚʠʨʫʩʘʤ. ɺ ʭʦʜʝ ʬʝʥʦʪʠʧʠʯʝʩʢʦʡ ʧʨʦʚʝʨʢʠ ʧʦʩʣʝ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʟʘʨʘʞʝʥʠʷ ʚʠʨʫʩʘʤʠ 

ʣʠʰʴ ʧʘʨʘ ʣʠʥʠʡ 17 214-9 (ʩʠʩʪʝʤʥʘʷ ʨʝʘʢʮʠʷ ʚ ʦʪʚʝʪ ʥʘ ʟʘʨʘʞʝʥʠʝ Yɺʂ) ʠ Z 861-1 

ʧʦʢʘʟʘʣʠ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʨʝʟʫʣʴʪʘʪ ʚ ʀʌɸ ʥʘ Yɺʂ ʠ ʍɺʂ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʚʠʟʫʘʣʴʥʳʭ 

ʩʠʤʧʪʦʤʦʚ ʧʦʨʘʞʝʥʠʷ ʍɺʂ ʥʘ ʚʩʝʭ ʠʥʦʢʫʣʠʨʫʝʤʳʭ ʨʘʩʪʝʥʠʷʭ ʢʘʨʪʦʬʝʣʷ ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ.  

11 ʠʟʫʯʘʝʤʳʭ ʩʝʣʝʢʮʠʦʥʥʳʭ ʣʠʥʠʡ ʦʪʥʝʩʝʥʳ ʢ ʵʢʩʪʨʝʤʘʣʴʥʦʤʫ ʪʠʧʫ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ 

ʚʠʨʫʩʥʳʤ ʟʘʙʦʣʝʚʘʥʠʷʤ. ɺ ʠʪʦʛʝ ʙʳʣʠ ʦʪʦʙʨʘʥʳ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʣʠʥʠʠ ʩ ʩʦʜʝʨʞʘʥʠʝʤ 

ʤʘʨʢʝʨʦʚ ʛʝʥʦʚ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʍɺʂ ʠ ʋɺʂ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʠʭ ʨʘʟʤʥʦʞʝʥʠʷ ʠ 

ʠʩʧʳʪʘʥʠʷ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʩʝʣʝʢʮʠʦʥʥʳʭ ʧʨʦʛʨʘʤʤʘʭ ʧʦ 

ʩʦʟʜʘʥʠʶ ʚʠʨʫʩʦʫʩʪʦʡʯʠʚʳʭ ʩʦʨʪʦʚ ʢʘʨʪʦʬʝʣʷ, ʘ ʪʘʢʞʝ ʚ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʧʦ ʠʟʫʯʝʥʠʶ ʤʝʭʘʥʠʟʤʦʚ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢʘʨʪʦʬʝʣʷ ʢ ʚʠʨʫʩʘʤ. 

ɹʣʘʛʦʜʘʨʥʦʩʪʴ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʙʘʟʝ ʣʘʙʦʨʘʪʦʨʠʠ ʙʠʦʪʝʭʥʦʣʦʛʠʠ 

ʨʘʩʪʝʥʠʡ ʢʘʬʝʜʨʳ çɹʠʦʣʦʛʠʷ, ʟʘʱʠʪʘ ʠ ʢʘʨʘʥʪʠʥ ʨʘʩʪʝʥʠʡè ʅɸʆ çʂʘʟʘʭʩʢʠʡ 

ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʉ. ʉʝʡʬʫʣʣʠʥʘè ʚ ʨʘʤʢʘʭ ʧʨʦʝʢʪʘ 
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AP14870270 çʄʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʦʝ ʦʙʦʩʥʦʚʘʥʠʝ ʫʩʪʦʡʯʠʚʦʩʪʠ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ 

ʟʘʨʫʙʝʞʥʳʭ ʩʦʨʪʦʚ ʠ ʛʠʙʨʠʜʦʚ ʢʘʨʪʦʬʝʣʷ ʢ ʦʩʥʦʚʥʳʤ ʚʠʨʫʩʥʳʤ, ʥʝʤʘʪʦʜʥʳʤ 

ʟʘʙʦʣʝʚʘʥʠʷʤ ʠ ʬʠʪʦʬʪʦʨʦʟʫè, ʠʩʪʦʯʥʠʢ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ - ʂʦʤʠʪʝʪ ʥʘʫʢʠ ʄʠʥʠʩʪʝʨʩʪʚʘ 

ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʥʘʫʢʠ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ 2022-2024 ʛʛ., ʘ ʪʘʢʞʝ ʄʝʞʜʫʥʘʨʦʜʥʦʡ 

ʥʘʫʯʥʦʡ ʧʨʦʛʨʘʤʤʳ: çʉʦʟʜʘʥʠʝ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʣʠʥʠʡ ʢʘʨʪʦʬʝʣʷ ʥʘ ʦʩʥʦʚʝ ʛʝʥʝʪʠʯʝʩʢʠʭ 

ʨʝʩʫʨʩʦʚ ʂʅʈ ʠ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥè 2021-2022 ʛ. 
 

ʃʠʪʝʨʘʪʫʨʘ: 

 

[1] ɸʥʠʩʠʤʦʚ, ɹ.ɺ. ɺʠʨʫʩʥʳʝ ʙʦʣʝʟʥʠ ʠ ʠʭ ʢʦʥʪʨʦʣʴ ʚ ʩʝʤʝʥʦʚʦʜʩʪʚʝ ʢʘʨʪʦʬʝʣʷ // 

ɿʘʱʠʪʘ ʠ ʢʘʨʘʥʪʠʥ ʨʘʩʪʝʥʠʡ, ï 2010. ˉ5. ʉ. 12-18. 

[2] ʀʥʪʝʨʥʝʪ-ʨʝʩʫʨʩ: http://www.phytoengineering.ru/studies/main-causative/virusy/  (ʜʘʪʘ 

ʦʙʨʘʱʝʥʠʷ: 15.01.2023). 

[3] ʐʚʠʜʯʝʥʢʦ, ɺ.ʂ., ʍʘʩʘʥʦʚ ɺ.ʊ., ʊʦʢʙʝʨʛʝʥʦʚʘ ɾ.ɸ. ʠ ʜʨ. ʇʨʦʠʟʚʦʜʩʪʚʦ ʩʝʤʝʥʥʦʛʦ 

ʢʘʨʪʦʬʝʣʷ ʥʘ ʙʝʟʚʠʨʫʩʥʦʡ ʦʩʥʦʚʝ. ï  ɸʩʪʘʥʘ, 2011. ï 147 ʩ. 

[4] ʐʧʘʘʨ, ɼ., ɺ. ʀʚʘʥʶʢ, ʇ. ʐʫʤʘʥʥ, ɸ. ʇʦʩʪʥʠʢʦʚ ʠ ʜʨ. ʂʘʨʪʦʬʝʣʴ. / - ʄʠʥʩʢ.: ʌʋɸ-

ʠʥʬʦʨʤ, 1999. ï ʉ. 16-35. 

[5] ʂʠʥʯʘʨʦʚʘ, ʄ.ʇ. ʍʦʟʷʡʩʪʚʝʥʥʘʷ ʦʮʝʥʢʘ ʨʘʟʣʠʯʥʳʭ ʩʦʨʪʦʚ ʢʘʨʪʦʬʝʣʷ ʚ ʫʩʣʦʚʠʷʭ 

ʉʘʤʘʨʩʢʦʡ ʦʙʣʘʩʪʠ. ɺ ʩʙ. ɸʢʪʫʘʣʴʥʳʝ ʚʦʧʨʦʩʳ ʘʛʨʦʥʦʤʠʯʝʩʢʦʡ ʥʘʫʢʠ ʚ XXI ʚʝʢʝ. ï ʉʘʤʘʨʘ, 2004, 

ʉ. 241ï246. 

[6] Loebenstein, G., Manadilova A. Potatoes in the Central Asian Republics. In: Loebenstein 

G., Thottappilly G. (eds) Virus and Virus-like Diseases of Major Crops in Developing Countries. 

Springer, Dordrecht, 2003. ï ʈ. 195-222. 

[7] Struik and S.G. Wiersema. Seed Potato Technology. ï Wageningen: Wageningen Pers, ï 

1999. ï 383 p 

[8] Scholthof, K.B., Adkins S., Czosnek H., Palukaitis P., Jacquot E., Hohn T., Hohn B., 

Saunders K., Candresse T., Ahlquist P., Hemenway C., Foster G.D. Top 10 plant viruses in molecular 

plant pathology. ï  Mol Plant Pathol, 12, 2011. ï ʈ. 938-954. 

[9] Arshad, J., Ahmad, N., Bushra, T., Muhammad, T., Abdul, M, (2012). Molecular 

characterization of capsid protein gene of potato virus X from Pakistan. African Journal of 

Biotechnology, Vol. 11(74), ʈ. 13854-13857. 

[10] ɸʤʝʣʶʰʢʠʥʘ, ʊ.ɸ., ʉʝʤʝʰʢʠʥʘ ʇ.ʉ. ɿʘʱʠʪʘ ʩʝʤʝʥʥʳʭ ʧʦʩʘʜʦʢ ʢʘʨʪʦʬʝʣʷ ʦʪ 

ʚʠʨʫʩʥʳʭ ʙʦʣʝʟʥʝʡ // ɿʘʱʠʪʘ ʠ ʢʘʨʘʥʪʠʥ ʨʘʩʪʝʥʠʡ, ð 2011. ð ˉ 3. ð ʉ. 21ï23. 

[11] Singh, R.P. et al. The naming of Potato virus Y strains infecting potato // Arch. Virol, ï 

2008. ï Vol. 153. ï P. 1-13.  

[12] Marano, M., Malcuit, I., De Jong, W. et al. High-resolution genetic map of Nb, a gene that 

confers hypersensitive resistance to potato virus X in Solanum tuberosum. Theor Appl Genet 105, 192ï

200, (2002). https://doi.org/10.1007/s00122-002-0962-9 

[13]  ɻʘʚʨʠʣʝʥʢʦ, ʊ.ɸ., ʈʦʛʦʟʠʥʘ ɽ.ɺ., ɸʥʪʦʥʦʚʘ ʆ.ʖ. ʉʦʟʜʘʥʠʝ ʫʩʪʦʡʯʠʚʳʭ ʢ ʚʠʨʫʩʘʤ 

ʨʘʩʪʝʥʠʡ ʢʘʨʪʦʬʝʣʷ ʥʘ ʦʩʥʦʚʝ ʪʨʘʜʠʮʠʦʥʥʳʭ ʧʦʜʭʦʜʦʚ ʠ ʤʝʪʦʜʦʚ ʙʠʦʪʝʭʥʦʣʦʛʠʠ // 

ʀʜʝʥʪʠʬʠʮʠʨʦʚʘʥʥʳʡ ʛʝʥʦʬʦʥʜ ʨʘʩʪʝʥʠʡ ʠ ʩʝʣʝʢʮʠʷ: ʩʙ. ʩʪ. ï ʉʇʙ., 2005. ï ʉ. 644-662.  

[14]  Chrzanowska, M. Evaluation of resistance and reaction of potato cultivars and breeders 

Selections to PVY strains // W ksiŃŨce: The Methods of evaluation and selection applied in potato 

research and breeding. ï Radzikow: IHAR, 2001. ï 131 p. 

[15]  Song, Y-S., Hepting, L., Schweizer, G., Hartl, L., Wenzel, G. et al. Mapping of extreme 

resistance to PVY (Ry sto) on chromosome XII using anther-culture-derived primary dihaploid potato 

lines // Theor. Appl. Genet, ð 2005. ð ˉ111. ð ʈ.879ï887. 

[16]  TomczyŒska, I., Jupe, F., Hein, I., Marczewski, W., śliwka, J. Hypersensitive response to 

Potato virus Y in potato cultivar is conferred by the Ny-Smira gene located on long arm of chromosome 

IX // Mol. Breed, ð 2014. ð ˉ34. ð ʈ.471ï480. 

[17] Nyalugwe, E.P., Wilson C.R., Coutts B.A., and Jones R. A. C. 2012. Biological properties 

of Potato virus X in potato: Effects of mixed infection with Potato virus S and resistance phenotypes in 

cultivars from three continents. Plant Dis. 96: ʉ.43-54. 

[18]  Rahim, A., Wolf A.M., Zsolt P., J§nos T. Development of Molecular Tools for 

Distinguishing Between the Highly Similar Rx1 and Rx2 PVX Extreme Resistance Genes in Tetraploid 

Potato // Potato Research, ï 2013/ ï V. 56. ï P. 277ï291. 

http://www.phytoengineering.ru/studies/main-causative/virusy/
https://doi.org/10.1007/s00122-002-0962-9


222  

[19]  ʂʣʠʤʝʥʢʦ, ʅ.ʉ., ɻʘʚʨʠʣʝʥʢʦ ʊ.ɸ., ʂʦʩʪʠʥʘ ʃ.ʀ., ʄʘʤʦʜʙʦʢʠʨʦʚʘ ʌ.ʊ., ɸʥʪʦʥʦʚʘ 

ʆ.ʖ. ʇʦʠʩʢ ʠʩʪʦʯʥʠʢʦʚ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ Globodera Pallida ʠ ʢ ʍɺʂ ʚ ʢʦʣʣʝʢʮʠʠ ʦʪʝʯʝʩʪʚʝʥʥʳʭ 

ʩʦʨʪʦʚ ʢʘʨʪʦʬʝʣʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʦʣʝʢʫʣʷʨʥʳʭ ʤʘʨʢʝʨʦʚ. ɹʠʦʪʝʭʥʦʣʦʛʠʷ ʠ ʩʝʣʝʢʮʠʷ ʨʘʩʪʝʥʠʡ 

2019:2 (1).       ʉ. 42. 

[20]   Simon Santa Cruz, David Baulcombe Analysis of potato virus X coat protein genes in 

relation to resistance conferred by the genes Nx, Nb and Rxl of potato // Journal of General Virology, ï 

1995. ï V. 76. ï ʈ.  2057-2061.  

 

References: 

 

[1] Anisimov, B.V. Virusnye bolezni i ih kontrol' v semenovodstve kartofelya // Zashchita i 

karantin rastenij, 2010. ˉ5. S. 12-18 

[2] Internet-resurs: http://www.phytoengineering.ru/studies/main-causative/virusy/ (data 

obrashcheniya: 15.01.2023). 

[3] Shvidchenko, V.K.,  Hasanov V.T., Tokbergenova ZH.A. i dr. Proizvodstvo semennogo 

kartofelya na bezvirusnoj osnove. ï  Astana, 2011. ï 147 s. 

[4] Shpaar, D., V. Ivanyuk, P. SHumann, A. Postnikov i dr. Kartofel'. /-Minsk.: FUA-inform, 

1999. ï S. 16-35. 

[5] Kincharova, M.P. Hozyajstvennaya ocenka razlichnyh sortov kartofelya v usloviyah 

Samarskoj oblasti. V sb. Aktual'nye voprosy agronomicheskoj nauki v XXI veke. ï Samara, 2004, S. 

241ï246. 

[6] Loebenstein, G., Manadilova A. Potatoes in the Central Asian Republics. In: Loebenstein 

G., Thottappilly G. (eds) Virus and Virus-like Diseases of Major Crops in Developing Countries. 

Springer, Dordrecht, 2003. ï P. 195-222. 

[7] Struik and S.G. Wiersema. Seed Potato Technology. ï Wageningen: Wageningen Pers, 

1999. ï 383 p. 

[8] Scholthof, K.B., Adkins S., Czosnek H., Palukaitis P., Jacquot E., Hohn T., Hohn B., 

Saunders K., Candresse T., Ahlquist P., Hemenway C., Foster G.D. Top 10 plant viruses in molecular 

plant pathology. ï  Mol Plant Pathol, 12, 2011. ï R. 938-954. 

[9] Arshad, J., Ahmad, N., Bushra, T., Muhammad, T., Abdul, M. (2012). Molecular 

characterization of capsid protein gene of potato virus X from Pakistan. African Journal of 

Biotechnology, Vol. 11(74), R. 13854-13857. 

[10] Amelyushkina, T.A., Semeshkina P.S. Zashchita semennyh posadok kartofelya ot virusnyh 

boleznej // Zashchita i karantin rastenij, ð 2011. ð ˉ 3. ð S. 21ï23.  

[11] Singh, R.P. et al. The naming of Potato virus Y strains infecting potato // Arch. Virol, ï 

2008. ï Vol. 153. ï P. 1-13. 

[12] Marano, M. , Malcuit, I., De Jong, W. et al. High-resolution genetic map of Nb, a gene that 

confers hypersensitive resistance to potato virus X in Solanum tuberosum // Theor. Appl. Genet, ï 2002. 

ï V. 105. ï P. 192ï200. 

[13]  Gavrilenko, T.A., Rogozina E.V., Antonova O.YU. Sozdanie ustojchivyh k virusam 

rastenij kartofelya na osnove tradicionnyh podhodov i metodov biotekhnologii // Identificirovannyj 

genofond rastenij i selekciya: sb. st. ï SPb, 2005. ï S. 644-662.  

[14]  Chrzanowska, M. Evaluation of resistance and reaction of potato cultivars and breeders 

Selections to PVY strains // W ksiŃŨce: The Methods of evaluation and selection applied in potato 

research and breeding. ï Radzikow: IHAR, 2001. ï 131 p. 

[15]  Song, Y-S., Hepting, L., Schweizer, G., Hartl, L., Wenzel, G. et al. Mapping of extreme 

resistance to PVY (Ry sto) on chromosome XII using anther-culture-derived primary dihaploid potato 

lines // Theor. Appl. Genet, ð 2005. ð ˉ111. ð R.879ï887. 

[16]  TomczyŒska, I., Jupe, F., Hein, I., Marczewski, W., śliwka, J. Hypersensitive response to 

Potato virus Y in potato cultivar is conferred by the Ny-Smira gene located on long arm of chromosome 

IX // Mol. Breed, ð 2014. ð ˉ34. ð R.471ï480. 

[17]  Nyalugwe, E.P., Wilson C. R., Coutts B. A., and Jones R. A. C. 2012. Biological 

properties of Potato virus X in potato: Effects of mixed infection with Potato virus S and resistance 

phenotypes in cultivars from three continents. Plant Dis. 96: S.43-54. 

[18]  Rahim, A., Wolf A.M., Zsolt P., J§nos T. Development of Molecular Tools for 

Distinguishing Between the Highly Similar Rx1 and Rx2 PVX Extreme Resistance Genes in Tetraploid 

Potato // Potato Research, ï 2013/ ï V. 56. ï P. 277ï291. 



223  

[19]  Klimenko, N.S., Gavrilenko T.A., Kostina L.I., Mamodbokirova F.T., Antonova O.YU. 

Poisk istochnikov ustojchivosti k Globodera Pallida i k HVK v kollekcii otechestvennyh sortov kartofelya 

s ispol'zovaniem molekulyarnyh markerov. Biotekhnologiya i selekciya rastenij, 2019:2 (1).       S. 42. 

[20]  Simon Santa Cruz, David Baulcombe Analysis of potato virus X coat protein genes in 

relation to resistance conferred by the genes Nx, Nb and Rxl of potato // Journal of General Virology. ï 

1995. ï V. 76. ï R.  2057-2061. 

 

 

 

 ʅɽɻɯɿɻɯ ʂɸʈʊʆʇ ɺʀʈʋʉʊɸʈʓʅɸ רʓʊɸʁ ʂɸʈʊʆɹʓʅ ᴆʉɯʈʋ ɾɽʃɯʃɽʈɯʅɯפ

ʆʈʅʓפʊʓʃʓנʓʅɸ ʌʀʊʆʇɸʊʆʃʆɻʀʗʃʓפ ɹɸנɸ ɹɽʈʋ 

 

ᴄʞʽʤʘʭʘʥ ʄ.ᴄ.1, ʜʦʢʪʦʨʘʥʪ 

ɹʝʡʩʝʤʙʠʥʘ ɹ.1, PhD 

ʍʘʩʘʥʦʚ ɺ.ʊ.1, ʙʠʦʣʦʛʠʷ סʳʣʳʤʜʘʨʳʥʳש ʢʘʥʜʠʜʘʪʳ 

Hu Baigeng.2, ʪʝʭʥʠʢʘ סʳʣʳʤʜʘʨʳʥʳש ʜʦʢʪʦʨʳ 

 
1ʉ.ʉʝʡʬʫʣʣʠʥ ʘʪʳʥʜʘϤʳ ϨʘʟʘϨ ʘʛʨʦʪʝʭʥʠʢʘʣʳϨ ʫʥʠʚʝʨʩʠʪʝʪʽ, ɸʩʪʘʥʘ Ϩ., ϧʘʟʘϨʩʪʘʥ 

2Leling Xisen Potato Industry Group Company Ltd, Leling, People's Republic of China  

 

ɸשʜʘʪʧʘ. ʆʩʳ ʟʝʨʪʪʝʫʣʝʨʜʝ ʬʠʪʦʧʘʪʦʣʦʛʠʷʣʳץ ʙʘסʘʣʘʫ ʞᴅʥʝ ʤʦʣʝʢʫʣʷʨʣʳץ-ʛʝʥʝʪʠʢʘʣʳץ 

ᴅʜʽʩʪʝʨʜʽ ץʦʣʜʘʥʘ ʦʪʳʨʳʧ, ʢʘʨʪʦʧʪʳש X-ʚʠʨʫʩʳʥʘ (ʂʍɺ) ʞᴅʥʝ Y-ʢʘʨʪʦʧ ʚʠʨʫʩʳʥʘ (ʂYɺ) 

ʪᴇʟʽʤʜʽʣʽʛʽ ʙʦʡʳʥʰʘ ץʳʪʘʡ ʩʝʣʝʢʮʠʷʩʳʥʳ13 ש ʧʝʨʩʧʝʢʪʠʚʘʣʳ ʢʘʨʪʦʧ ʣʠʥʠʷʣʘʨʳ ʟʝʨʪʪʝʣʜʽ. ʂʘʨʪʦʧ 

ʪץײʳʤʜʳץ ʣʠʥʠʷʣʘʨʳʥʳװ שʣʛʽʣʝʨʽʥʽש ʍ- ʞᴅʥʝ ʋ-ʚʠʨʫʩʪʘʨʳʥʘ ʪᴇʟʽʤʜʽʣʽʢ ʜʝשʛʝʡʽʥ ʘʥʳץʪʘʫ װʰʽʥ 

ʬʠʪʦʪʨʦʥʥʳש ʙʘץʳʣʘʥʘʪʳʥ ʞʘסʜʘʡʳʥʜʘ ᴇʩʽʤʜʽʢʪʝʨʜʽ ʞʘʩʘʥʜʳ ʞץײʪʳʨʫ ʞװʨʛʽʟʽʣʜʽ. ɹʘסʘʣʘʫ ʝʛʽʣʛʝʥ 

ʢʘʨʪʦʧ ᴇʩʽʤʜʽʢʪʝʨʽʥʜʝ ʩʧʝʮʠʬʠʢʘʣʳץ ʙʝʣʛʽʣʝʨʜʽש ʢᴇʨʽʥʽʩʽʥ ʚʠʟʫʘʣʜʳ ʙʘץʳʣʘʫ, ʩʦʥʜʘʡ-ʘץ 

ʬʝʨʤʝʥʪʪʽʢ ʠʤʤʫʥʦʬʝʨʤʝʥʪʪʽ ʪʘʣʜʘʫ (ʀʌʊ) ʢᴇʤʝʛʽʤʝʥ ᴇʩʽʤʜʽʢʪʝʨʜʝ ʟʝʨʪʪʝʣʛʝʥ ʚʠʨʫʩʪʘʨʜʳש 

ʙʦʣʫʳʥ ʪʝʢʩʝʨʫ ʘʨץʳʣʳ ʞװʟʝʛʝ ʘʩʳʨʳʣʜʳ. ɸʣʳʥסʘʥ ʥᴅʪʠʞʝʣʝʨ ʢʘʨʪʦʧ ʣʠʥʠʷʣʘʨʳʥʜʘ Ry-ʞᴅʥʝ, 

Ry-sto, Ry-chc, Rx1 ʞᴅʥʝ Nb ʪᴇʟʽʤʜʽʣʽʢ ʛʝʥʜʝʨʽʥʽש ɼʅפ ʤʘʨʢʝʨʣʝʨʽʥʽש ʙʦʣʫʳʤʝʥ ʩʘʣʳʩʪʳʨʳʣʜʳ. 

ɿʝʨʪʪʝʫʣʝʨ ʥᴅʪʠʞʝʣʝʨʽ ʙʦʡʳʥʰʘ ץʳʪʘʡ ʩʝʣʝʢʮʠʷʩʳʥʳש ʟʝʨʪʪʝʣʛʝʥ ʢʘʨʪʦʧ ʣʠʥʠʷʣʘʨʳʥʳש 

ʢᴇʧʰʽʣʽʛʽ Yɺʂ -ʛʝ ʪᴇʟʽʤʜʽʣʽʢʪʽש ʵʢʩʪʨʝʤʘʣʜʳ ʪװʨʽʥʝ ʠʝ ʙʦʣʜʳ. PVX-ʢʝ ʪᴇʟʽʤʜʽʣʽʛʽ ʟʝʨʪʪʝʣʛʝʥ 13 

ʢʘʨʪʦʧ ʪץײʳʤʜʳץ ʣʠʥʠʷʩʳʥʳ3 ש ʣʠʥʠʷʩʳʥʜʘ (17 214-9, 17 201-8, Z 861-1) Rx1, Nb ʪᴇʟʽʤʜʽʣʽʢ 

ʛʝʥʜʝʨʽʥʽש ɼʅפ ʤʘʨʢʝʨʣʝʨʽ ʙʘʨ, ʦʥʳש ʽʰʽʥʜʝ ʝʢʽ ʣʠʥʠʷ PVX  ʩʝʟʽʤʪʘʣ ʙʦʣʜʳ, ʙʽʨ ʣʠʥʠʷ ʞʦסʘʨʳ 

ʪᴇʟʽʤʜʽʣʽʢ ʢᴇʨʩʝʪʪʽ. PVX ʞᴅʥʝ PVY ʪᴇʟʽʤʜʽʣʽʢ ʛʝʥʜʝʨʽʥʽש ʟʝʨʪʪʝʣʛʝʥ ɼʅפ ʤʘʨʢʝʨʣʝʨʽʥʽש 

ʢᴇʧʰʽʣʽʛʽʥ ץʘʤʪʠʪʳʥ 17 204-2 ʞᴅʥʝ Z 879 ʢʘʨʪʦʧ ʩʝʣʝʢʮʠʷʣʳץ ץʦʩʳʥʜʳʣʘʨʳ ʢʘʨʪʦʧʪʳש ʚʠʨʫʩץʘ 

ʪᴇʟʽʤʜʽ ʩʦʨʪʪʘʨʳʥ ᴇʩʽʨʫ װʰʽʥ ʧʝʨʩʧʝʢʪʠʚʪʽ ʙʘʩʪʘʧץʳ ʤʘʪʝʨʠʘʣ ʨʝʪʽʥʜʝ ײʩʳʥʳʣʫʳ ʤװʤʢʽʥ. 

ʊʽʨʝʢ ʩᴇʟʜʝʨ. ʂʘʨʪʦʧʪʳש ʍ-ʚʠʨʫʩʳ, ʂʘʨʪʦʧʪʳש Y-ʚʠʨʫʩʳ, ʩʝʣʝʢʮʠʷʣʳץ ʣʠʥʠʷʣʘʨ, 

ʠʤʤʫʥʜʳץ ʬʝʨʤʝʥʪʪʽ ʪʘʣʜʘʫ, ʪᴇʟʽʤʜʽʣʽʢ, ʤʘʨʢʝʨʣʝʨ, ʛʝʥʜʝʨ. 
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Annotation. In the present studies, 13 promising potato lines of Chinese selection were studied 

for resistance to potato virus X (PVX) and potato virus Y (PVY) using phytopathological assessment and 

molecular genetic methods. To determine the level of resistance of samples of potato breeding lines to X- 

and Y-viruses, artificial infection of plants was carried out under controlled conditions of the phytotron. 
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Evaluation was carried out by visual observation of the manifestation of specific symptoms on inoculated 

potato plants, as well as by checking the presence of the studied viruses in plants using enzyme-linked 

immunosorbent assay (ELISA). The results obtained were compared with the presence of DNA markers 

of resistance genes Ry-and, Ry-sto, Ry-chc, Rx1 and Nb. According to the results of the studies, most of 

the studied potato lines of Chinese selection had an extreme type of resistance to PVY. Of the 13 potato 

breeding lines studied for resistance to PVX, 3 lines (17 214-9, 17 201-8, Z 861-1) contained DNA 

markers of resistance genes Rx1, Nb, two lines were susceptible to PVX, only potato breeding line 

showed high resistance. Potato breeding samples 17 204-2 and Z 879 containing most of the studied DNA 

markers of PVX and PVY resistance genes can be recommended as a promising source material for 

breeding virus-resistant potato varieties. 

Keywords. ʈotato virus X, potato virus Y, breeding lines, enzyme-linked immunosorbent assay, 

resistance, DNA markers, genes. 
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ʊʆʆ çʂʘʟʘʭʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʟʘʱʠʪʳ ʠ ʢʘʨʘʥʪʠʥʘ ʨʘʩʪʝʥʠʡ  

ʠʤ. ɾ.ɾʠʝʤʙʘʝʚʘè, ʛ.ɸʣʤʘʪʳ, ʈʝʩʧʫʙʣʠʢʘ ʂʘʟʘʭʩʪʘʥ 
 

ɸʥʥʦʪʘʮʠʷ. ɺ ʭʦʜʝ ʤʘʨʰʨʫʪʥʳʭ ʦʙʩʣʝʜʦʚʘʥʠʡ ʚ ɸʣʤʘʪʠʥʩʢʦʡ ʠ ɸʢʤʦʣʠʥʩʢʦʡ ʦʙʣʘʩʪʷʭ 

ʙʳʣ ʧʨʦʚʝʜʝʥ ʩʙʦʨ ʧʨʠʨʦʜʥʳʭ ʩʫʙʩʪʨʘʪʦʚ (ʧʦʯʚʘ, ʦʧʘʜ ʣʠʩʪʴʝʚ, ʢʦʨʘ ʜʝʨʝʚʴʝʚ) ʩ ʮʝʣʴʶ ʚʳʜʝʣʝʥʠʷ 

ʠʟʦʣʷʪʦʚ Bacillus thuringiensis. ɺʤʝʩʪʝ ʩ ʪʝʤ ʚ ʫʩʣʦʚʠʷʭ ɸʣʤʘʪʠʥʩʢʦʡ ʦʙʣʘʩʪʠ ʙʳʣʦ ʩʦʙʨʘʥʦ 60 

ʪʨʫʧʦʚ ʥʘʩʝʢʦʤʳʭ ʠʟ ʦʪʨʷʜʘ ʯʝʰʫʝʢʨʳʣʳʭ ʩ ʧʨʠʟʥʘʢʘʤʠ ʙʘʢʪʝʨʠʦʟʘ. 

ʂʦʣʣʝʢʮʠʦʥʥʳʝ ʰʪʘʤʤʳ ʧʦ ʬʠʟʠʦʣʦʛʦ-ʙʠʦʭʠʤʠʯʝʩʢʠʤ ʩʚʦʡʩʪʚʘʤ ʠ ʩʝʨʦʣʦʛʠʯʝʩʢʦʡ 

ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʙʳʣʠ ʦʪʥʝʩʝʥʳ ʢ ʩʝʨʦʪʠʧʘʤ: 3ʘ363ʩ, ʧʦʜʚʠʜʘ Bt kurstaki; H4ab - ʧʦʜʚʠʜʘ Bt sotto ʠ 

31 ʩʝʨʦʪʠʧ ʧʦʚʠʜʘ Bt toguchini. ʆʮʝʥʢʘ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʰʪʘʤʤʦʚ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʥʘ 

ʛʫʩʝʥʠʮʘʭ ʚʪʦʨʦʛʦ ʠ ʪʨʝʪʴʝʛʦ ʚʦʟʨʘʩʪʦʚ ʷʙʣʦʥʥʦʡ ʤʦʣʠ. ʀʟ ʵʢʩʧʝʨʠʤʝʥʪʘ ʚʳʷʚʣʝʥʘ ʚʳʩʦʢʘʷ 

ʛʝʪʝʨʦʛʝʥʥʦʩʪʴ ʠʟʫʯʘʝʤʳʭ ʢʫʣʴʪʫʨ ʧʦ ʧʨʠʟʥʘʢʫ ʚʠʨʫʣʝʥʪʥʦʩʪʠ. ɺʦʩʝʤʴ ʰʪʘʤʤʦʚ ʠʟ 30 (26,6%) 

ʧʨʦʷʚʠʣʠ ʚʳʩʦʢʫʶ ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʚ ʦʪʥʦʰʝʥʠʠ ʚʨʝʜʠʪʝʣʷ (90-100%) ʚʩʣʝʜʩʪʚʠʝ 

ʧʦʩʪʘʚʣʝʥʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ, ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʦʩʣʝʜʝʡʩʪʚʠʝ ʙʘʢʪʝʨʠʠ ʚ ʦʪʥʦʰʝʥʠʠ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʚʨʝʜʠʪʝʣʝʡ ʧʨʠʚʦʜʠʪ ʢ ʦʩʣʘʙʣʝʥʠʶ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ 

ʥʘʩʝʢʦʤʳʭ, ʯʪʦ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʜʘʞʝ ʦʩʪʘʚʰʠʝʩʷ ʚ ʞʠʚʳʭ ʦʩʦʙʠ ʥʝ ʤʦʛʫʪ ʜʘʣʴʰʝ ʧʨʠʯʠʥʷʪʴ 

ʚʨʝʜ ʪʦʡ ʠʣʠ ʠʥʦʡ ʢʫʣʴʪʫʨʝ, ʧʦʩʢʦʣʴʢʫ ʦʥʠ ʥʘʭʦʜʷʪʩʷ ʚ ʥʝʘʢʪʠʚʥʦʤ ʩʦʩʪʦʷʥʠʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: Bacillus thuringiensis, ʤʠʢʨʦʦʨʛʘʥʠʟʤ, ʰʪʘʤʤ, ʚʨʝʜʠʪʝʣʠ, 

ʙʠʦʠʥʩʝʢʪʠʮʠʜ. 

 

ɺʚʝʜʝʥʠʝ. Bacillus thuringiensis ï ʙʘʢʪʝʨʠʠ, ʢʦʪʦʨʳʝ ʧʦʩʪʦʷʥʥʦ ʮʠʨʢʫʣʠʨʫʶʪ ʚ 

ʙʠʦʮʝʥʦʟʘʭ ʠ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʦʡ ʜʣʷ ʤʥʦʛʠʭ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠʥʩʝʢʪʠʮʠʜʦʚ. ʅʘ 

ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʠʟʚʝʩʪʥʦ ʙʦʣʝʝ 80 ʩʝʨʦʚʘʨʦʚ [1-3], ʢʦʪʦʨʳʝ ʩʦʜʝʨʞʘʪʩʷ ʚ ʢʦʣʣʝʢʮʠʠ 

ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʮʝʥʪʨʘ ʵʥʪʦʤʦʧʘʪʦʛʝʥʥʳʭ ʙʘʢʪʝʨʠʡ ʚ ʠʥʩʪʠʪʫʪʝ ʇʘʩʪʝʨʘ (ʇʘʨʠʞ).  

Bacillus thuringiensis ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʧʦʯʚʝ, ʚʳʜʝʣʷʶʪʩʷ ʠʟ ʨʘʟʣʠʯʥʳʭ ʥʘʩʝʢʦʤʳʭ, 

ʣʠʩʪʚʝʥʥʳʭ ʦʧʘʜʦʚ, ʠʟ ʩʘʤʳʭ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ ʚʥʝʰʥʝʡ ʩʨʝʜʳ [4].   

ʕʥʪʦʤʦʧʘʪʦʛʝʥʥʳʡ ʧʦʪʝʥʮʠʘʣ Bacillus thuringiensis ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʙʦʣʝʝ 50 

ʣʝʪ ʜʣʷ ʟʘʱʠʪʳ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ. ɺʘʞʥʦʩʪʴ ʪʦʢʩʠʥʘ, ʧʨʦʜʫʮʠʨʫʝʤʦʛʦ ʵʪʦʡ 

ʙʘʢʪʝʨʠʝʡ, ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʦʥ ʵʬʬʝʢʪʠʚʝʥ ʥʝ ʪʦʣʴʢʦ ʧʨʦʪʠʚ ʥʘʩʝʢʦʤʳʭ, ʥʦ ʠ 

ʧʨʦʪʠʚ ʜʨʫʛʠʭ ʦʨʛʘʥʠʟʤʦʚ, ʪʘʢʠʭ ʢʘʢ ʥʝʤʘʪʦʜʳ, ʧʨʦʩʪʝʡʰʠʝ. ʇʨʝʧʘʨʘʪʳ ʩ ʜʝʡʩʪʚʫʶʱʠʤ 

ʚʝʱʝʩʪʚʦʤ Bacillus thuringiensis ʧʦ ʪʦʢʩʠʯʥʦʩʪʠ ʜʣʷ ʯʝʣʦʚʝʢʘ ʦʪʥʦʩʷʪʩʷ ʢ 4 ʢʣʘʩʩʫ 

ʦʧʘʩʥʦʩʪʠ ʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʢʘʢ ʤʘʣʦʦʧʘʩʥʳʝ [5-7]. 

ʉʝʡʯʘʩ ʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ ʙʠʦʧʨʝʧʘʨʘʪʳ, ʢ ʩʦʞʘʣʝʥʠʶ, ʥʝ 

ʥʘʭʦʜʷʪ ʪʘʢʦʛʦ ʰʠʨʦʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ, ʢʘʢ ʧʘʨʫ ʜʝʩʷʪʠʣʝʪʠʡ ʥʘʟʘʜ. ʆʜʥʘ ʠʟ ʧʨʠʯʠʥ ʵʪʦʛʦ 

ʷʚʣʷʝʪʩʷ ʥʝʜʦʦʮʝʥʢʘ ʠʭ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʢʘʯʝʩʪʚ ʠ ʫʚʣʝʯʝʥʠʝ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚʳʩʦʢʦʡ 

ʩʪʘʨʪʦʚʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʭʠʤʠʯʝʩʢʠʭ ʧʝʩʪʠʮʠʜʦʚ. ɾʝʣʘʥʠʝ ʩʢʦʨʝʡʰʝʛʦ ʜʦʩʪʠʞʝʥʠʷ 

ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʵʬʬʝʢʪʘ ʜʦ ʩʠʭ ʧʦʨ ʷʚʣʷʝʪʩʷ ʧʨʠʦʨʠʪʝʪʥʳʤ ʚ ʚʳʙʦʨʝ ʩʨʝʜʩʪʚ ʟʘʱʠʪʳ [8]. 

ʆʜʥʘʢʦ ʧʨʠ ʵʪʦʤ ʥʝ ʫʯʠʪʳʚʘʶʪʩʷ ʥʝʛʘʪʠʚʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ʧʨʠʤʝʥʝʥʠʷ ʭʠʤʠʯʝʩʢʠʭ 

ʧʝʩʪʠʮʠʜʦʚ: ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʨʝʟʠʩʪʝʥʪʥʳʭ ʬʦʨʤ ʬʠʪʦʬʘʛʦʚ ʠ ʬʠʪʦʧʘʪʦʛʝʥʦʚ ʠ ï ʢʘʢ 

ʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ ï ʫʩʠʣʝʥʠʝ ʧʝʩʪʠʮʠʜʥʦʛʦ ʧʨʝʩʩʘ; ʥʘʨʫʰʝʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʚʥʦʚʝʩʠʷ ʚ 
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ʘʛʨʦʮʝʥʦʟʘʭ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʚʩʧʳʰʢʘʤ ʤʘʩʩʦʚʦʛʦ ʨʘʟʤʥʦʞʝʥʠʷ ʥʝ ʪʦʣʴʢʦ ʜʦʤʠʥʠʨʫʶʱʠʭ 

ʚʨʝʜʥʳʭ ʚʠʜʦʚ, ʥʦ ʠʥʦʛʜʘ ʠ ʚʪʦʨʦʩʪʝʧʝʥʥʳʭ; ʦʙʱʝʝ ʫʭʫʜʰʝʥʠʝ ʵʢʦʣʦʛʠʠ [9-11]. 

ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʂʫʣʴʪʫʨʘʣʴʥʦ-ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʙʘʢʪʝʨʠʡ ʙʳʣʠ 

ʠʟʫʯʝʥʳ ʥʘ ʧʣʦʪʥʳʭ ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜʘʭ ʨʘʟʣʠʯʥʦʛʦ ʩʦʩʪʘʚʘ: ʩʨʝʜʘ çɸè ʩʦʩʪʘʚʘ: ʧʝʧʪʦʥ 

1%, ʨʳʙʥʳʡ ʛʠʜʨʦʣʠʟʘʪ 0,4%, NaCl 0,5%, ʘʛʘʨ-ʘʛʘʨʘ 1,5-2,0%, H2O ï 100 ʤʣ; ʧʠʪʘʪʝʣʴʥʳʡ 

ʘʛʘʨ ʩʦʩʪʘʚʘ: ʨʳʙʥʳʡ ʛʠʜʨʦʣʠʟʘʪ 0,4%, NaCl 0,5%, ʘʛʘʨ-ʘʛʘʨʘ 1,5-2,0%; ʤʷʩʦʧʝʧʪʦʥʥʳʡ 

ʘʛʘʨ ʩʦʩʪʘʚʘ: ʤʷʩʦʧʝʧʪʦʥʥʳʡ ʙʫʣʴʦʥ 100 ʤʣ, ʘʛʘʨ-ʘʛʘʨ 1,5-2,0% ʠ ʛʦʣʦʜʥʳʡ ʘʛʘʨ ʩʦʩʪʘʚʘ: 

ʘʛʘʨ 1,5-2,0%, H2O ï 100 ʤʣ.  

ɼʣʷ ʠʟʫʯʝʥʠʷ ʩʚʦʡʩʪʚ ʢʦʣʦʥʠʡ ʙʘʢʪʝʨʠʠ ʢʫʣʴʪʠʚʠʨʦʚʘʣʠ ʚ ʯʘʰʢʘʭ ʇʝʪʨʠ ʥʘ çɸè 

ʩʨʝʜʝ. ʂʦʣʦʥʠʠ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠ ʧʦ ʩʣʝʜʫʶʱʠʤ ʧʨʠʟʥʘʢʘʤ: ʚʝʣʠʯʠʥʝ, ʬʦʨʤʝ, 

ʧʨʦʟʨʘʯʥʦʩʪʠ, ʢʦʥʪʫʨʫ ʢʨʘʷ, ʨʝʣʴʝʬʫ, ʧʦʚʝʨʭʥʦʩʪʠ, ʮʚʝʪʫ, ʩʪʨʫʢʪʫʨʝ ʠ ʢʦʥʩʠʩʪʝʥʮʠʠ [12]. 

ɼʣʷ ʦʮʝʥʢʠ ʩʧʝʮʠʬʠʯʥʦʩʪʠ ʜʝʡʩʪʚʠʷ ʩʧʦʨʦʢʨʠʩʪʘʣʣʠʯʝʩʢʠʭ ʩʤʝʩʝʡ ʥʘ ʥʘʩʝʢʦʤʳʭ 

ʰʪʘʤʤʳ ʚʳʨʘʱʠʚʘʣʠʩʴ ʥʘ ʩʨʝʜʝ çɸè ʚ ʪʝʯʝʥʠʝ 6 ʩʫʪʦʢ ʧʨʠ 30ÁC, ʜʦ ʧʦʣʥʦʛʦ ʚʳʩʳʧʘʥʠʷ 

ʩʧʦʨ ʠ ʢʨʠʩʪʘʣʣʦʚ. 

ɹʠʦʭʠʤʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʙʘʢʪʝʨʠʡ ʠʟʫʯʘʣʠ ʧʦ ʭʘʨʘʢʪʝʨʫ ʠ ʢʦʣʠʯʝʩʪʚʫ ʪʝʭ 

ʬʝʨʤʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʤʠʢʨʦʙʥʘʷ ʢʣʝʪʢʘ ʧʨʦʜʫʮʠʨʫʝʪ ʠ ʚʳʜʝʣʷʝʪ ʚʦ ʚʥʝʰʥʶʶ ʩʨʝʜʫ. ɼʣʷ 

ʜʠʘʛʥʦʩʪʠʢʠ ʤʠʢʨʦʙʦʚ ʥʘʠʙʦʣʴʰʝʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʦʧʨʝʜʝʣʝʥʠʝ ʩʘʭʘʨʦʣʠʪʠʯʝʩʢʠʭ ʠ 

ʧʨʦʪʝʦʣʠʪʠʯʝʩʢʠʭ ʬʝʨʤʝʥʪʦʚ, ʘʢʪʠʚʠʨʫʶʱʠʭ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʨʘʩʱʝʧʣʝʥʠʝ ʫʛʣʝʚʦʜʦʚ ʠ 

ʙʝʣʢʦʚ [13]. 

ɼʣʷ ʦʙʥʘʨʫʞʝʥʠʷ ʩʘʭʘʨʦʣʠʪʠʯʝʩʢʠʭ ʬʝʨʤʝʥʪʦʚ ʠʩʩʣʝʜʫʝʤʫʶ ʢʫʣʴʪʫʨʫ ʙʘʢʪʝʨʠʠ 

ʟʘʩʝʷʥʳ ʚ ʧʠʪʘʪʝʣʴʥʫʶ ʩʨʝʜʫ ɻʠʩʩʘ (1% ʧʝʧʪʦʥʘ, 0,5% NaCl, 0,5% ʫʛʣʝʚʦʜʘ, 1 ʤʣ 

ʠʥʜʠʢʘʪʦʨʘ ɸʥʜʨʘʜʝ). ʅʘ ʩʨʝʜʝ ʠʩʧʳʪʘʥʦ ʦʪʥʦʰʝʥʠʝ ʢ ʩʘʭʘʨʦʟʝ, ʩʘʣʠʮʠʥʫ ʠ ʤʘʥʥʦʟʝ. 

ʀʥʦʢʫʣʷʮʠʷ ʠ ʠʥʢʫʙʘʮʠʷ ï ʧʨʠ 28ÁC. ʆ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʨʝʘʢʮʠʠ ʩʫʜʠʣʠ ʧʦ ʧʦʢʨʘʩʥʝʥʠʶ 

ʩʨʝʜʳ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʘʮʝʪʠʣʤʝʪʠʣʢʘʨʙʠʥʦʣʘ (ɸʄʂ) ʧʨʦʚʦʜʠʣʦʩʴ ʧʦ ʤʝʪʦʜʫ ʌʦʛʝʩ-

ʇʨʦʩʢʫʘʝʨʘ [13].  

ʃʝʮʠʪʦʚʠʪʝʣʣʠʥʦʚʫʶ ʨʝʘʢʮʠʶ (ʃɺʈ) ʧʨʦʚʦʜʠʣʠ ʧʦ ʤʝʪʦʜʠʢʝ ɹʝʭʝʨʘ [12]. ʂʘʪʘʣʘʟʫ 

ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʀ.ʀ. ɸʰʤʘʨʠʥʫ, ʦʧʨʝʜʝʣʝʥʠʝ ʫʨʝʘʟʳ ï ʥʘ ʩʨʝʜʝ ʂʨʠʩʪʝʥʩʝʥʘ. ɻʠʜʨʦʣʠʟ 

ʢʨʘʭʤʘʣʘ ʚʳʷʚʣʷʣʠ ʥʘ ʩʨʝʜʝ çɸè ʩ ʜʦʙʘʚʣʝʘʥʠʝʤ 0,2% ʨʘʩʪʚʦʨʠʤʦʛʦ ʢʨʘʭʤʘʣʘ, ʩʨʝʜʫ 

ʠʥʦʢʫʣʠʨʦʚʘʣʠ ʤʝʪʦʜʦʤ ʫʢʦʣʘ. ʇʦʩʣʝ ʠʥʢʫʙʘʮʠʠ ʘʛʘʨ ʟʘʣʠʚʘʣʠ ʨʘʩʪʚʦʨʦʤ ʃʶʛʦʣʷ. ʆ 

ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʨʝʘʢʮʠʠ ʩʫʜʠʣʠ ʧʦ ʧʦʷʚʣʝʥʠʶ ʙʝʩʮʚʝʪʥʦʛʦ ʫʯʘʩʪʢʘ ʚʦʢʨʫʛ ʟʦʥʳ ʨʦʩʪʘ. 

ʇʨʦʪʝʦʣʠʪʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʟʦʥʘʤ ʛʠʜʨʦʣʠʟʘ ʧʨʠ ʪʦʯʝʯʥʦʤ ʧʦʩʝʚʝ 

ʥʘ ʢʘʟʝʠʥʦʚʳʡ ʘʛʘʨ. [14]. ʆ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʨʝʘʢʮʠʠ ʩʫʜʠʣʠ ʧʦ ʥʘʣʠʯʠʶ ʙʝʩʮʚʝʪʥʦʛʦ 

ʫʯʘʩʪʢʘ ʚʦʢʨʫʛ ʟʦʥʳ ʨʦʩʪʘ ʢʦʣʦʥʠʠ.   

ʉʝʨʦʣʦʛʠʷ. ʈʘʙʦʪʘ ʧʦ ʩʝʨʦʣʦʛʠʯʝʩʢʦʡ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʩʢʣʘʜʳʚʘʝʪʩʷ ʠʟ ʩʣʝʜʫʶʱʠʭ 

ʵʪʘʧʦʚ: ʧʦʣʫʯʝʥʠʷ ʘʥʪʠʛʝʥʘ ʠʟʫʯʘʝʤʳʭ ʠ ʪʠʧʦʚʳʭ ʢʫʣʴʪʫʨ, ʧʨʠʛʦʪʦʚʣʝʥʠʝ ʘʥʪʠʩʳʚʦʨʦʪʦʢ, 

ʧʨʦʚʝʜʝʥʠʝ ʨʝʘʢʮʠʠ ʘʛʛʣʶʪʠʥʘʮʠʠ ʘʥʪʠʛʝʥʘ ʘʥʪʠʩʳʚʦʨʦʪʢʦʡ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ 

ʨʘʟʚʝʜʝʥʠʷ. 

 ɼʣʷ ʠʟʫʯʝʥʠʷ ʘʥʪʠʛʝʥʥʦʛʦ ʩʪʨʦʝʥʠʷ, ʚʳʜʝʣʝʥʥʳʭ ʠʟ ʧʨʠʨʦʜʳ 

ʢʨʠʩʪʘʣʣʦʦʙʨʘʟʫʶʱʠʭ ʙʘʢʪʝʨʠʡ, ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʚʥʫʪʨʠʚʠʜʦʚʳʝ 

ʩʳʚʦʨʦʪʢʠ, ʠʤʝʶʱʠʝʩʷ ʚ ʤʫʟʝʝ ʣʘʙʦʨʘʪʦʨʠʠ ʧʘʪʦʣʦʛʠʠ ʥʘʩʝʢʦʤʳʭ ʀʥʩʪʠʪʫʪʘ 

ʩʠʩʪʝʤʘʪʠʢʠ ʠ ʵʢʦʣʦʛʠʠ ʞʠʚʦʪʥʳʭ ʉʆ ʈɸʅ.  

 ɾʛʫʪʠʢʦʚʳʡ ʅ-ʘʥʪʠʛʝʥ ʪʠʧʦʚʳʭ ʢʫʣʴʪʫʨ ʠ ʚʳʜʝʣʝʥʥʳʭ ʘʙʦʨʠʛʝʥʥʳʭ ʰʪʘʤʤʦʚ 

ʧʦʣʫʯʘʣʠ ʧʦ ʤʝʪʦʜʠʢʘʤ ɹʘʨʞʘʢ-ɹʦʥʬʫʘ [13], ʊʘʣʘʣʘʝʚʦʡ ʠ ʇʦʢʨʦʚʩʢʦʡ ʃ.ɸ. [15]. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʥʘʩʝʢʦʤʳʭ ʩ ʧʨʠʟʥʘʢʘʤʠ ʙʘʢʪʝʨʠʦʟʦʚ 

ʤʘʨʰʨʫʪʥʳʝ ʦʙʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʩʝʚʝʨʝ ʠ ʶʛʦ-ʚʦʩʪʦʢʝ ʂʘʟʘʭʩʪʘʥʘ. 

ɹʳʣʠ ʦʙʩʣʝʜʦʚʘʥʳ ʩʘʜʳ, ʣʝʩʦʧʦʣʦʩʳ ʠ ʧʨʠʙʨʝʞʥʳʝ ʟʘʨʦʩʣʠ ʨʝʢ ʧʨʝʜʛʦʨʥʦʡ ʟʦʥʳ 

ɸʣʤʘʪʠʥʩʢʦʡ ʦʙʣʘʩʪʠ (ʂʘʨʘʩʘʡʩʢʠʡ, ɽʥʙʝʢʰʠʢʘʟʘʭʩʢʠʝ ʨʘʡʦʥʳ ï ʦʧʳʪʥʳʝ ʧʦʣʷ ʪʦʤʘʪʘ, 

ʢʫʢʫʨʫʟʳ, ʧʨʝʜʛʦʨʥʘʷ ʟʦʥʘ ɿʘʠʣʠʡʩʢʦʛʦ ɸʣʘʪʘʫ ï ɸʢʩʘʡʩʢʦʝ ʠ ʂʦʪʳʨʙʫʣʘʢʩʢʦʝ ʫʱʝʣʴʷ, 

ʣʝʩʦʧʦʣʦʩʳ ʊʘʣʛʘʨʩʢʦʛʦ, ʀʣʠʡʩʢʦʛʦ ʠ ɽʥʙʝʢʰʠʢʘʟʘʭʩʢʦʛʦ ʨʘʡʦʥʦʚ). ɺ ʭʦʜʝ ʤʘʨʰʨʫʪʥʳʭ 

ʦʙʩʣʝʜʦʚʘʥʠʡ ʙʳʣʠ ʥʘʡʜʝʥʳ ʧʦʛʠʙʰʠʝ ʛʫʩʝʥʠʮʳ ʷʙʣʦʥʥʦʡ ʤʦʣʠ, ʣʠʩʪʦʚʝʨʪʦʢ, ʩʦʚʦʢ, 

ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ ʩ ʧʨʠʟʥʘʢʘʤʠ ʙʘʢʪʝʨʠʦʟʘ. ʇʨʠ ʙʘʢʪʝʨʠʦʟʝ ʪʝʣʦ ʭʦʟʷʠʥʘ ʦʙʳʯʥʦ 
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ʧʨʠʦʙʨʝʪʘʝʪ ʢʦʨʠʯʥʝʚʳʡ ʠʣʠ ʯʝʨʥʳʡ ʮʚʝʪ (ʨʠʩʫʥʦʢ 1). 

ʘ ʙ ʚ 

ʛ ʜ ʝ 

 

ʈʠʩʫʥʦʢ 1 ï ʇʦʛʠʙʰʠʝ ʛʫʩʝʥʠʮʳ ʩ ʧʨʠʟʥʘʢʘʤʠ ʙʘʢʪʝʨʠʦʟʘ: ʘ ï ʣʠʩʪʦʚʝʨʪʢʘ; ʙ ï ʦʩʠʥʦʚʳʡ 

ʟʫʙʯʘʪʳʡ ʰʝʣʢʦʧʨʷʜ; ʚ ï ʷʙʣʦʥʥʘʷ ʤʦʣʴ; ʛ ï ʭʣʦʧʢʦʚʘʷ ʩʦʚʢʘ; ʜ ï ʣʠʯʠʥʢʘ ʢʦʣʦʨʘʜʩʢʦʛʦ 

ʞʫʢʘ; ʝ ï ʨʝʧʥʘʷ ʙʝʣʷʥʢʘ 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʠʩʫʥʢʘ 1, ʥʘʩʝʢʦʤʦʝ ʚʳʩʳʭʘʣʦ ʠ ʩʤʦʨʱʠʚʘʣʦʩʴ, ʧʨʠ ʵʪʦʤ ʢʫʪʠʢʫʣʘ 

ʦʩʪʘʚʘʣʘʩʴ ʥʝʧʦʚʨʝʞʜʝʥʥʦʡ, ʚʥʫʪʨʝʥʥʠʝ ʪʢʘʥʠ ʙʳʣʠ ʚʷʟʢʦʡ ʢʦʥʩʠʩʪʝʥʮʠʠ ʠ ʯʘʩʪʦ ʠʤʝʣʠ 

ʥʝʧʨʠʷʪʥʳʡ ʟʘʧʘʭ. 

ɿʘʨʘʞʝʥʥʳʝ ʥʘʩʝʢʦʤʳʝ ʙʳʣʠ ʩʦʙʨʘʥʳ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʚ ʤʝʩʪʘʭ, ʛʜʝ ʥʘʙʣʶʜʘʣʘʩʴ ʠʭ 

ʤʘʩʩʦʚʘʷ ʩʤʝʨʪʥʦʩʪʴ, ʚ ʠʥʳʭ ʫʩʣʦʚʠʷʭ ʙʦʣʴʥʳʭ ʥʘʩʝʢʦʤʳʭ ʥʘʭʦʜʠʣʠ ʧʫʪʝʤ ʪʱʘʪʝʣʴʥʦʛʦ 

ʧʨʦʩʤʦʪʨʘ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʯʠʩʣʘ ʦʩʦʙʝʡ ʚ ʧʦʧʫʣʷʮʠʠ. ʇʦʛʠʙʰʠʝ ʚ ʧʨʠʨʦʜʝ ʥʘʩʝʢʦʤʳʝ 

ʦʙʥʘʨʫʞʠʚʘʣʠʩʴ ʧʦʜ ʢʦʨʦʡ ʜʝʨʝʚʴʝʚ ʚ ʧʘʫʪʠʥʥʳʭ ʛʥʝʟʜʘʭ, ʚ ʩʚʝʨʥʫʪʳʭ ʣʠʩʪʴʷʭ ʠ ʜʨ. 

ɺ ʭʦʜʝ ʤʘʨʰʨʫʪʥʳʭ ʦʙʩʣʝʜʦʚʘʥʠʡ ʚ ʨʷʜʝ ʨʘʡʦʥʦʚ ɸʣʤʘʪʠʥʩʢʦʡ ʦʙʣʘʩʪʠ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ 

383 ʪʨʫʧʘ ʥʘʩʝʢʦʤʳʭ, ʠʟ ʥʠʭ ʠʩʩʣʝʜʦʚʘʥʦ ï 218. ʊʨʫʧʳ ʥʘʩʝʢʦʤʳʭ ʚʨʝʜʠʪʝʣʝʡ ʜʣʷ 

ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʪʙʠʨʘʣʠʩʴ ʧʫʪʝʤ ʪʱʘʪʝʣʴʥʦʛʦ ʧʨʦʩʤʦʪʨʘ ʚʥʝʰʥʠʭ ʧʨʠʟʥʘʢʦʚ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʟ ʩʦʙʨʘʥʥʳʭ ʪʨʫʧʦʚ ʥʘʩʝʢʦʤʳʭ ʩ ʧʨʠʟʥʘʢʘʤʠ ʙʘʢʪʝʨʠʦʟʘ ʙʳʣʦ ʚʳʜʝʣʝʥʦ 

48 ʧʨʠʨʦʜʥʳʭ ʠʟʦʣʷʪʦʚ ʙʘʢʪʝʨʠʠ Bacillus thuringiensis. ʏʘʱʝ ʚʩʝʛʦ ʙʘʢʪʝʨʠʠ ʜʘʥʥʦʡ 

ʛʨʫʧʧʳ ʫʜʘʚʘʣʦʩʴ ʚʳʜʝʣʠʪʴ ʠʟ ʛʫʩʝʥʠʮ ʯʝʰʫʝʢʨʳʣʳʭ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʰʪʘʤʤʳ 

ʭʨʘʥʷʪʩʷ ʚ ʢʦʣʣʝʢʮʠʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʣʘʙʦʨʘʪʦʨʠʠ ʙʠʦʪʝʭʥʦʣʦʛʠʠ ʂʘʟʘʭʩʢʦʛʦ ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʟʘʱʠʪʳ ʠ ʢʘʨʘʥʪʠʥʘ ʨʘʩʪʝʥʠʡ ʠʤ. ɾ.ɾʠʝʤʙʘʝʚʘ.  

 ɺ ʪʝʯʝʥʠʠ 2022 ʠ 2023 ʛʦʜʳ ʩʦʪʨʫʜʥʠʢʘʤʠ ʣʘʙʦʨʘʪʦʨʠʠ ʙʳʣʠ ʧʨʦʜʦʣʞʝʥʳ ʩʙʦʨʳ 

ʧʨʠʨʦʜʥʳʭ ʩʫʙʩʪʨʘʪʦʚ (ʧʦʯʚʘ, ʦʧʘʜ ʣʠʩʪʴʝʚ ʠ ʜʨ.), ʘ ʪʘʢʞʝ ʧʦʠʩʢ ʧʦʛʠʙʰʠʭ ʥʘʩʝʢʦʤʳʭ ʩ 

ʧʨʠʟʥʘʢʘʤʠ ʙʘʢʪʝʨʠʦʟʘ ʚ ʤʝʩʪʘʭ ʠʭ ʤʘʩʩʦʚʦʛʦ ʨʘʟʤʥʦʞʝʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ɸʢʤʦʣʠʥʩʢʦʡ ʠ 

ɸʣʤʘʪʠʥʩʢʦʡ ʦʙʣʘʩʪʝʡ. ɺʩʝʛʦ ʙʳʣʦ ʩʦʙʨʘʥʦ 75 ʧʦʯʚʝʥʥʳʭ ʦʙʨʘʟʮʦʚ, 23 ʦʙʨʘʟʮʦʚ ʦʧʘʜʘ 

ʣʠʩʪʚʳ, 49 ʢʦʨʳ ʜʝʨʝʚʴʝʚ ʚ ɸʢʤʦʣʠʥʩʢʦʡ ʠ ɸʣʤʘʪʠʥʩʢʦʡ ʦʙʣʘʩʪʷʭ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺʩʝʛʦ 

ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʙʩʣʝʜʦʚʘʥʠʡ ʧʨʠʨʦʜʥʳʭ ʩʪʘʮʠʡ ʚ ʫʩʣʦʚʠʷʭ ɸʣʤʘʪʠʥʩʢʦʡ ʦʙʣʘʩʪʠ ʙʳʣʦ 

ʩʦʙʨʘʥʦ 60 ʪʨʫʧʦʚ ʥʘʩʝʢʦʤʳʭ ʩ ʧʨʠʟʥʘʢʘʤʠ ʙʘʢʪʝʨʠʦʟʘ. ɺʩʝ ʥʘʡʜʝʥʥʳʝ ʤʝʨʪʚʳʝ 

ʥʘʩʝʢʦʤʳʝ ʙʳʣʠ ʦʪʥʝʩʝʥʳ ʢ ʦʪʨʷʜʫ ʯʝʰʫʝʢʨʳʣʳʝ (ʪʘʙʣʠʮʘ 1). 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʀʣʝ-ɸʣʘʪʘʫʩʢʦʛʦ ɻʅʇʇ ʚ 2022 ʛʦʜʫ ʙʳʣʦ ʩʦʙʨʘʥʦ 36 ʪʨʫʧʦʚ 

ʛʫʩʝʥʠʮʳ ʣʠʩʪʦʚʝʨʪʢʠ, 5 ʛʫʩʝʥʠʮ ʩʦʚʦʢ, 4 ʪʨʫʧʘ ʷʙʣʦʥʥʦʡ ʤʦʣʠ, 1 ʪʨʫʧ ʛʫʩʝʥʠʮʳ 

ʥʝʧʘʨʥʦʛʦ ʰʝʣʢʦʧʨʷʜʘ ʠ 4 ʪʨʫʧʘ ʩʘʜʦʚʦʡ ʧʷʜʝʥʠʮʳ. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʙʳʣʠ ʥʘʡʜʝʥʳ 9 
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ʛʫʩʝʥʠʮ ʩʪʝʙʣʝʚʦʛʦ ʤʦʪʳʣʴʢʘ ʩʨʝʜʠ ʦʩʪʘʪʢʦʚ ʢʫʢʫʨʫʟʳ. ɺʩʝ ʥʘʡʜʝʥʥʳʝ ʪʨʫʧʳ ʭʨʘʥʷʪʩʷ ʥʘ 

ʚʘʪʥʳʭ ʤʘʪʨʘʩʠʢʘʭ ʜʣʷ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 
ʊʘʙʣʠʮʘ 1 ï ʈʝʟʫʣʴʪʘʪʳ ʩʙʦʨʘ ʥʘʩʝʢʦʤʳʭ ʩ ʧʨʠʟʥʘʢʘʤʠ ʙʘʢʪʝʨʠʦʟʘ ʚ ʫʩʣʦʚʠʷʭ 

ɸʣʤʘʪʠʥʩʢʦʡ ʦʙʣʘʩʪʠ 

 

ˉ 

ʧ/ʧ 

ʅʘʩʝʢʦʤʦʝ ʄʝʩʪʦ ʩʙʦʨʘ 

 

ʂʦʣʠʯʝʩʪʚʦ 

ʪʨʫʧʦʚ 

1. ʗʙʣʦʥʥʘʷ ʤʦʣʴ  

(Yponomeuta malinellus Zell.) 

 

 

 

ʀʣʝ-ɸʣʘʪʘʫʩʢʠʡ ɻʅʇʇ, 

ʊʘʣʛʘʨʩʢʠʡ ʨʘʡʦʥ 

4 

2. ʃʠʩʪʦʚʝʨʪʢʘ ʙʦʷʨʳʰʥʠʢʦʚʘʷ  

(Archips crataegana) 

36 

3. ʉʦʚʢʠ 

(Noctuidae) 

5 

4. ʅʝʧʘʨʥʳʡ ʰʝʣʢʦʧʨʷʜ 

(Lymantria dispar L.) 

1 

5. ʇʷʜʝʥʠʮʘ 

(Geometridae) 

4 

6. ʉʪʝʙʣʝʚʦʡ ʤʦʪʳʣʝʢ 

(Ostrinia nubilalis Hbn.) 

ɽʥʙʝʢʰʠʢʘʟʘʭʩʢʠʡ ʨʘʡʦʥ 9 

7. ʈʝʧʥʘʷ ʙʝʣʷʥʢʘ  

(Pieris rapae) 

ʅʘʫʨʳʟʙʘʡʩʢʠʡ ʨʘʡʦʥ 1 

ɺʩʝʛʦ:                                       60 

 

ʂʦʣʣʝʢʮʠʦʥʥʳʝ ʰʪʘʤʤʳ ʧʦ ʬʠʟʠʦʣʦʛʦ-ʙʠʦʭʠʤʠʯʝʩʢʠʤ ʩʚʦʡʩʪʚʘʤ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ 

Bacillus thuringiensis ssp. kurstaki. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʩʝʨʦʣʦʛʠʯʝʩʢʦʡ ʠʜʝʥʪʠʬʠʢʘʮʠʠ 

ʚʳʜʝʣʝʥʥʳʝ ʥʘʤʠ ʙʘʢʪʝʨʠʠ ʙʳʣʠ ʦʪʥʝʩʝʥʳ ʢ ʪʨʝʤ ʩʝʨʦʪʠʧʘʤ: 3a3b3c, ʧʦʜʚʠʜʘ Bt kurstaki; 

H4ab ï ʧʦʜʚʠʜʘ Bt sotto ʠ 31 ʩʝʨʦʪʠʧ ʧʦʚʠʜʘ Bt toguchini (ʨʠʩʫʥʦʢ 2).  

 
ʈʠʩʫʥʦʢ 2 ï ʇʦʜʚʠʜʳ Bacillus thuringiensis, ʚʳʜʝʣʝʥʥʳʝ ʠʟ ʥʘʩʝʢʦʤʳʭ 

 

ʀʜʝʥʪʠʬʠʢʘʮʠʶ ʚʳʜʝʣʝʥʥʳʭ ʠʟʦʣʷʪʦʚ ʧʨʦʚʦʜʠʣʠ ʩʦʛʣʘʩʥʦ ʦʧʨʝʜʝʣʠʪʝʣʶ ʙʘʢʪʝʨʠʡ 

ʩʦʚʤʝʩʪʥʦ ʩ ʩʦʪʨʫʜʥʠʢʘʤʠ ʀʥʩʪʠʪʫʪʘ ʩʠʩʪʝʤʘʪʠʢʠ ʠ ʵʢʦʣʦʛʠʠ ʞʠʚʦʪʥʳʭ ʉʆ ʈɸʅ ʚ ʛ. 

ʅʦʚʦʩʠʙʠʨʩʢ. 

ʇʨʠ ʩʧʦʨʦʦʙʨʘʟʦʚʘʥʠʠ ʬʦʨʤʠʨʫʶʪʩʷ ʢʨʠʩʪʘʣʣʳ ʦʚʘʣʴʥʳʭ, ʨʦʤʙʦʚʠʜʥʳʭ ʠ 

ʙʠʧʠʨʘʤʠʜʘʣʴʥʳʭ ʬʦʨʤ (ʨʠʩʫʥʦʢ 3).  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʤʠʢʨʦʩʢʦʧʠʨʦʚʘʥʠʷ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʝʛʝʪʘʪʠʚʥʳʝ ʢʣʝʪʢʠ 
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ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʨʫʧʥʳʤʠ ʧʘʣʦʯʢʘʤʠ, ʨʘʩʧʦʣʘʛʘʶʱʠʤʠʩʷ ʚ ʤʘʟʢʝ ʦʜʠʥʦʯʥʦ ʠʣʠ ʮʝʧʦʯʢʘʤʠ, 

ʩʧʦʨʳ ʦʚʘʣʴʥʳʝ.  

ʇʦʣʥʦʝ ʚʳʩʳʧʘʥʠʝ ʩʧʦʨ ʠ ʢʨʠʩʪʘʣʣʦʚ ʧʨʦʠʩʭʦʜʠʣʦ ʥʘ 5 ʩʫʪʢʠ, ʧʨʠ 

ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʠ ʚ ʪʝʨʤʦʩʪʘʪʝ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 28-30ÜC. 
 

 
                

   
 

ʈʠʩʫʥʦʢ 3 ï ʄʠʢʨʦʤʦʨʬʦʣʦʛʠʷ ʢʨʠʩʪʘʣʣʦʦʙʨʘʟʫʶʱʠʭ ʙʘʢʪʝʨʠʡ ʛʨʫʧʧʳ Bacillus thuringiensis 

 

ʂʘʢ ʧʦʜʪʚʝʨʞʜʘʶʪ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʩʨʝʜʘ çɸè ʦʢʘʟʘʣʘʩʴ ʙʦʣʝʝ 

ʙʣʘʛʦʧʨʠʷʪʥʦʡ ʜʣʷ ʤʥʦʛʠʭ ʰʪʘʤʤʦʚ ʙʘʢʪʝʨʠʡ, ʪʘʢ ʢʘʢ ʢʦʤʧʦʥʝʥʪʳ, ʩʦʜʝʨʞʘʱʠʝʩʷ ʚ ʵʪʦʡ 

ʩʨʝʜʝ, ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʠʪʘʪʝʣʴʥʳʝ ʧʦʪʨʝʙʥʦʩʪʠ ʜʘʥʥʦʡ ʢʫʣʴʪʫʨʳ. ʕʪʘ ʩʨʝʜʘ 

ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʢʘʢ ʨʘʙʦʯʘʷ ʩʨʝʜʘ ʜʣʷ ʚʳʜʝʣʝʥʠʷ ʙʘʢʪʝʨʠʡ ʠʟ ʝʩʪʝʩʪʚʝʥʥʳʭ ʩʫʙʩʪʨʘʪʦʚ, 

ʧʨʠ ʜʘʣʴʥʝʡʰʠʭ ʧʝʨʝʩʝʚʘʭ, ʘ ʪʘʢʞʝ ʧʨʠ ʭʨʘʥʝʥʠʠ ʢʦʣʣʝʢʮʠʦʥʥʳʭ ʰʪʘʤʤʦʚ ʙʘʢʪʝʨʠʡ.   

 ɺʘʞʥʳʤ ʵʣʝʤʝʥʪʦʤ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʙʠʦʧʨʝʧʘʨʘʪʦʚ ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʢʨʫʛʘ 

ʯʫʚʩʪʚʠʪʝʣʴʥʳʭ ʥʘʩʝʢʦʤʳʭ-ʚʨʝʜʠʪʝʣʝʡ ʢ ʰʪʘʤʤʘʤ ʵʥʪʦʤʦʧʘʪʦʛʝʥʥʦʡ ʙʘʢʪʝʨʠʡ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʥʘʤʠ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʦʮʝʥʢʘ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʰʪʘʤʤʦʚ ʙʘʢʪʝʨʠʡ ʥʘ ʛʫʩʝʥʠʮʘʭ ʷʙʣʦʥʥʦʡ ʤʦʣʠ II-III ʚʦʟʨʘʩʪʦʚ.   

ʅʘʙʣʶʜʝʥʠʷ ʧʦʢʘʟʘʣʠ ʟʥʘʯʠʪʝʣʴʥʫʶ ʚʘʨʠʘʙʝʣʴʥʦʩʪʴ ʰʪʘʤʤʦʚ ʧʦ ʧʨʠʟʥʘʢʫ 

ʚʠʨʫʣʝʥʪʥʦʩʪʠ. 8 ʢʫʣʴʪʫʨ ʙʘʢʪʝʨʠʡ (k-Ym07/ʂʆʍ, k-Ym07/ʂɹ, ʆɿʐ-07, k-Ym07/ʂ, ɿʇʊ-

07, ʆɿʐ-07/1, k-Ym07/ɿʈ1, k-Ym07/ɸʂ) ʧʨʦʷʚʠʣʠ ʚʳʩʦʢʫʶ ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʚ 

ʦʪʥʦʰʝʥʠʠ ʛʫʩʝʥʠʮ ʚʨʝʜʠʪʝʣʷ. ʅʘ 5-ʝ ʩʫʪʢʠ ʧʦʩʣʝ ʠʥʦʢʫʣʷʮʠʠ ʫʨʦʚʝʥʴ ʩʤʝʨʪʥʦʩʪʠ 

ʛʫʩʝʥʠʮ ʜʣʷ ʵʪʠʭ ʰʪʘʤʤʦʚ ʜʦʩʪʠʛ 90-100%. ʇʦ ʠʪʦʛʦʚʦʤʫ ʫʨʦʚʥʶ ʩʤʝʨʪʥʦʩʪʠ ʠ ʩʢʦʨʦʩʪʠ 

ʛʠʙʝʣʠ ʭʦʟʷʠʥʘ ʣʫʯʰʠʤʠ ʚ ʜʘʥʥʦʡ ʚʳʙʦʨʢʝ ʢʫʣʴʪʫʨ ʷʚʣʷʣʠʩʴ ʰʪʘʤʤʳ k-Ym07/ʂʆʍ, k-

Pr07, k-Ym07/ʂɹ, k-Ym07/ʂ, k-Ym07/ɸʂ. ɼʣʷ ʜʘʥʥʳʭ ʰʪʘʤʤʦʚ ʫʞʝ ʥʘ 4-ʝ ʩʫʪʢʠ ʧʦʩʣʝ 

ʟʘʨʘʞʝʥʠʷ ʧʦʛʠʙʣʦ ʦʪ 90 ʜʦ 97,5% ʟʘʨʘʞʝʥʥʳʭ ʦʩʦʙʝʡ. ʆʩʪʘʚʰʠʝʩʷ ʢʫʣʴʪʫʨʳ ʥʘ 

ʯʝʪʚʝʨʪʳʝ ʩʫʪʢʠ ʧʦʢʘʟʘʣʠ ʤʝʥʴʰʫʶ ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ (ʜʦ 90%). 

ʀʟ ʜʘʥʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʚʳʷʚʣʝʥʘ ʚʳʩʦʢʘʷ ʛʝʪʝʨʦʛʝʥʥʦʩʪʴ ʠʟʫʯʘʝʤʳʭ ʢʫʣʴʪʫʨ ʧʦ 

ʧʨʠʟʥʘʢʫ ʚʠʨʫʣʝʥʪʥʦʩʪʠ. 8 ʰʪʘʤʤʦʚ ʠʟ 30 (26,6%) ʧʨʦʷʚʠʣʠ ʚʳʩʦʢʫʶ ʙʠʦʣʦʛʠʯʝʩʢʫʶ 

ʘʢʪʠʚʥʦʩʪʴ ʚ ʦʪʥʦʰʝʥʠʠ ʚʨʝʜʠʪʝʣʷ (90-100%) (ʨʠʩʫʥʦʢ 4).  

ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʠʩʫʥʢʘ 4, ʫʜʝʣʴʥʳʡ ʚʝʩ ʩʣʘʙʦʚʠʨʫʣʝʥʪʥʳʭ ʰʪʘʤʤʦʚ ʩʦʩʪʘʚʠʣ 30% (ʤʝʥʝʝ 

ʘ ʙ 
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50%). ʇʨʠ ʟʘʨʘʞʝʥʠʠ ʪʠʪʨʦʤ ʩʧʦʨ 1ʭ108, ʦʩʪʘʚʰʠʝʩʷ ʚ ʞʠʚʳʭ ʛʫʩʝʥʠʮʳ ʪʝʨʷʣʠ ʚ ʚʝʩʝ, ʚʝʣʠ ʩʝʙʷ 

ʦʯʝʥʴ ʚʷʣʦ, ʧʝʨʝʩʪʘʚʘʣʠ ʧʣʝʩʪʠ ʧʘʫʪʠʥʫ ʠ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʧʠʪʘʣʠʩʴ, ï ʵʪʦ ʧʦʜʪʚʝʨʞʜʘʣʦ 

ʦʪʩʫʪʩʪʚʠʝ ʵʢʩʢʨʝʤʝʥʪʦʚ. ʇʦ ʜʘʥʥʳʤ ʣʠʪʝʨʘʪʫʨʳ [10], ʢʨʠʩʪʘʣʣʦʦʙʨʘʟʫʶʱʠʝ ʙʘʢʪʝʨʠʠ 

ʧʝʨʝʜʘʶʪʩʷ ʦʪ ʛʫʩʝʥʠʮ ʢʫʢʦʣʢʘʤ ʠ ʦʪ ʧʦʩʣʝʜʥʠʭ ʙʘʙʦʯʢʘʤ, ʪʦ ʝʩʪʴ ʪʨʘʥʩʬʘʟʥʦ. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ 

ʩʥʠʞʝʥʠʶ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ, ʧʣʦʜʦʚʠʪʦʩʪʠ [11].  

 
 

ʈʠʩʫʥʦʢ 4 ï ɹʠʦʣʦʛʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʰʪʘʤʤʦʚ Bacillus thuringiensis ʚ ʦʪʥʦʰʝʥʠʠ ʛʫʩʝʥʠʮ 

ʷʙʣʦʥʥʦʡ ʤʦʣʠ 

 

ɺʩʣʝʜʩʪʚʠʝ ʧʦʩʪʘʚʣʝʥʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ, ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʦʩʣʝʜʝʡʩʪʚʠʝ 

ʙʘʢʪʝʨʠʠ ʚ ʦʪʥʦʰʝʥʠʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʚʨʝʜʠʪʝʣʝʡ ʧʨʠʚʦʜʠʪ ʢ ʦʩʣʘʙʣʝʥʠʶ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʥʘʩʝʢʦʤʳʭ, ʯʪʦ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʜʘʞʝ ʦʩʪʘʚʰʠʝʩʷ ʚ ʞʠʚʳʭ 

ʦʩʦʙʠ ʥʝ ʤʦʛʫʪ ʜʘʣʴʰʝ ʧʨʠʯʠʥʷʪʴ ʚʨʝʜ ʪʦʡ ʠʣʠ ʠʥʦʡ ʢʫʣʴʪʫʨʝ, ʧʦʩʢʦʣʴʢʫ ʦʥʠ ʥʘʭʦʜʷʪʩʷ ʚ 

ʥʝʘʢʪʠʚʥʦʤ ʩʦʩʪʦʷʥʠʠ. ɼʘʥʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ ʙʫʜʫʪ ʧʨʦʜʦʣʞʝʥʳ ʠ ʥʘ ʜʨʫʛʠʭ ʪʝʩʪ-

ʦʙʲʝʢʪʘʭ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʩʰʠʨʝʥʠʷ ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʢʨʫʛʘ ʯʫʚʩʪʚʠʪʝʣʴʥʳʭ ʚʨʝʜʥʳʭ 

ʥʘʩʝʢʦʤʳʭ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʝ ʟʥʘʯʝʥʠʝ. 

 ɺʳʚʦʜʳ. ʇʦʣʫʯʝʥʥʳʝ ʤʘʪʝʨʠʘʣʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʩʨʝʜʠ ʚʳʜʝʣʝʥʥʳʭ ʠ 

ʠʟʫʯʝʥʥʳʭ ʰʪʘʤʤʦʚ B. thuringiensis 86,6% ʙʳʣʠ ʦʪʥʝʩʝʥʳ ʢ B. thuringiensis kurstaki 

(3a3b3c), ʠ ʙʦʣʴʰʠʥʩʪʚʦ ʠʟ ʥʠʭ, ʧʦ ʩʚʦʝʡ ʠʥʩʝʢʪʠʮʠʜʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʧʦ ʦʪʥʦʰʝʥʠʠ 

ʷʙʣʦʥʥʦʡ ʤʦʣʠ, ʦʢʘʟʘʣʠʩʴ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʳʤʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫ ʙʦʣʴʰʝʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʰʪʘʤʤʦʚ ʦʜʥʦʛʦ ʩʝʨʦʪʠʧʘ ʦʧʨʝʜʝʣʝʥʳ ʧʦʢʘʟʘʪʝʣʠ ʚʘʞʥʳʝ ʜʣʷ ʩʦʟʜʘʥʠʷ ʥʘ ʠʭ 

ʦʩʥʦʚʝ ʙʠʦʠʥʩʝʢʪʠʮʠʜʦʚ. 

ɹʣʘʛʦʜʘʨʥʦʩʪʴ. ɹʣʘʛʦʜʘʨʥʦʩʪʴ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʚʳʧʦʣʥʝʥʳ ʚ ʨʘʤʢʘʭ ʛʨʘʥʪʦʚʦʛʦ 

ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʀʈʅ AP14871184 çʉʦʟʜʘʥʠʝ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʙʠʦʠʥʩʝʢʪʠʮʠʜʘ ʥʘ ʦʩʥʦʚʝ 

ʙʘʢʪʝʨʠʠ Bacillus thuringiensis ʜʣʷ ʢʦʥʪʨʦʣʷ ʯʝʰʫʝʢʨʳʣʳʭ ʚʨʝʜʠʪʝʣʝʡ ʚ ʫʩʣʦʚʠʷʭ 

ʂʘʟʘʭʩʪʘʥʘè ʜʦʛʦʚʦʨ ˉ 185/30-22-24 ʦʪ 18 ʦʢʪʷʙʨʷ 2022 ʛʦʜʘè.  
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BACILLUS THURINGIENSIS  ï ɿʀʗʅʂɽʉʊɽʈ ʉɸʅʓʅ ʈɽʊʊɽʋʐɯ  

 

ɼʫʡʩʝʤʙʝʢʦʚ ɹ.ɸ., ʙʠʦʣʦʛʠʷ סʳʣʳʤʜʘʨʳʥʳש ʢʘʥʜʠʜʘʪʳ 

ɸʜʠʣʭʘʥʢʳʟʳ ɸ., ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ סʳʣʳʤʜʘʨʳʥʳש ʤʘʛʠʩʪʨʽ 

ɹʘʣʘʙʝʢ ɸ.ʅ., ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ סʳʣʳʤʜʘʨʳʥʳש ʤʘʛʠʩʪʨʽ   

ʐʘʢʠʨʦʚʘ ɸ.ɽ., ʞʘʨʘʪʳʣʳʩʪʘʥʫ סʳʣʳʤʜʘʨʳʥʳש ʤʘʛʠʩʪʨʽ   

ɸʣʠʰʝʨ ɹ.ɹ., ʘסʘ ʟʝʨʪʭʘʥʘʰʳ 

 

ɾ.ɾʠʝʤʙʘʝʚ ʘʪʳʥʜʘϤʳ ϧʘʟʘϨ Ϻʩʽʤʜʽʢ ϨʦʨϤʘʫ ʞϸʥʝ ʢʘʨʘʥʪʠʥ Ϥʳʣʳʤʠ-ʟʝʨʪʪʝʫ ʠʥʩʪʠʪʫʪʳ 

ɾʐʉ, ɸʣʤʘʪʳ Ϩ., ϧʘʟʘϨʩʪʘʥ 

 

ɸשʜʘʪʧʘ. ʄʘʨʰʨʫʪʪʳץ ʟʝʨʪʪʝʫ ʙʘʨʳʩʳʥʜʘ ɸʣʤʘʪʳ ʞᴅʥʝ ɸץʤʦʣʘ ʦʙʣʳʩʪʘʨʳʥʜʘ Bacillus 

thuringiensis ʠʟʦʣʷʪʪʘʨʳʥ ʙᴇʣʽʧ ʘʣʫ ʤʘץʩʘʪʳʥʜʘ ʪʘʙʠסʠ ʩʫʙʩʪʨʘʪʪʘʨ (ʪʦʧʳʨʘײץ ,ץʣʘסʘʥ ʞʘʧʳʨʘץʪʘʨ, 

ʘסʘʰ ץʘʙʳסʳ) ʞʠʥʘʣʜʳ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, ɸʣʤʘʪʳ ʦʙʣʳʩʳʥʳש ʞʘסʜʘʡʳʥʜʘ ʙʘʢʪʝʨʠʦʟ ʙʝʣʛʽʣʝʨʽ ʙʘʨ 

 .ʜʘʥʘʩʳ ʞʠʥʘʣʜʳ 60 שʘʥʘʪʪʳʣʘʨ ʦʪʨʷʜʳʥʘʥ ʞᴅʥʜʽʢʪʝʨʜʽץץʘʙʳʨʰʘץ

 ʂʦʣʣʝʢʮʠʷʣʳץ  ʰʪʘʤʜʘʨ ʬʠʟʠʦʣʦʛʠʷʣʳץ ʞᴅʥʝ ʙʠʦʭʠʤʠʷʣʳץ ץʘʩʠʝʪʪʝʨʽ ʞᴅʥʝ ʩʝʨʦʣʦʛʠʷʣʳץ 

ʩᴅʡʢʝʩʪʝʥʜʽʨʫ ʥᴅʪʠʞʝʣʝʨʽ ʙʦʡʳʥʰʘ ʙʽʟ ʙᴇʣʽʧ ʘʣסʘʥ ʙʘʢʪʝʨʠʷʣʘʨ װʰ ʩʝʨʦʪʠʧʢʝ ʞʘʪץʳʟʳʣʜʳ: 

3a3b3c, Bt kurstaki ʪװʨ ʪʘʨʤʘסʳ; H4ab ï Bt sotto ʪװʨ ʪʘʨʤʘסʳ ʞᴅʥʝ BT toguchini ʪװʨʽʥʽ31 ש ʩʝʨʦʪʠʧʽ; 

ʐʪʘʤʤʜʘʨʜʳש ʙʠʦʣʦʛʠʷʣʳץ ʙʝʣʩʝʥʜʽʣʽʛʽʥ ʙʘסʘʣʘʫ ʘʣʤʘ ʢװʡʝ ʢᴇʙʝʣʝʛʽʥʽ2-3 ש ʞʘʩ ʤᴇʣʰʝʨʣʽʢ 

ʞײʣʜʳʟײץʨʪʪʘʨʜʘ ʞװʨʛʽʟʽʣʜʽ. ʊᴅʞʽʨʠʙʝʜʝ ʟʝʨʪʪʝʣʝʪʽʥ ʜʘץʳʣʜʘʨʜʳש ʚʠʨʫʣʝʥʪʪʽʣʽʢ ʥʝʛʽʟʽʥʜʝ ʞʦסʘʨʳ 

ʛʝʪʝʨʦʛʝʥʜʽʣʽʛʽ ʘʥʳץʪʘʣʜʳ. 30-ʜʘʥ ʩʝʛʽʟ ʰʪʘʤʤ (26,6%) ʟʠʷʥʢʝʩʪʝʨʛʝ ץʘʨʩʳ ʞʦסʘʨʳ ʙʠʦʣʦʛʠʷʣʳץ 

ʙʝʣʩʝʥʜʽʣʽʢʪʽ ʢᴇʨʩʝʪʪʽ (90-100%). ʊᴅʞʽʨʠʙʝʥʽש ʥᴅʪʠʞʝʩʽʥʜʝ, ʙʘʢʪʝʨʠʷʣʘʨʜʳש ʘʫʳʣʰʘʨʫʘʰʳʣʳץ 

ʟʠʷʥʢʝʩʪʝʨʽʥʝ ᴅʩʝʨʽ ʞᴅʥʜʽʢʪʝʨʜʽש ʬʠʟʠʦʣʦʛʠʷʣʳץ ʙʝʣʩʝʥʜʽʣʽʛʽʥʽש ᴅʣʩʽʨʝʫʽʥʝ ᴅʢʝʣʝʪʽʥʽ ʘʥʳץʪʘʣʜʳ. 

ɹײʣ ʜʝʛʝʥʽʤʽʟ, ʪʽʧʪʽ ʞײʣʜʳʟ ײץʨʪʪʘʨ ʪʽʨʽ ץʘʣסʘʥ ʢװʥʥʽש ᴇʟʽʥʜʝ  ʦʩʳ ʥʝʤʝʩʝ ʙʘʩץʘ ᴇʩʽʤʜʽʢʪʝʨʛʝ ʟʠʷʥ 

ʢʝʣʪʽʨʝ ʘʣʤʘʡʪʳʥʜʳסʳʥ ʢᴇʨʩʝʪʝʜʽ, ᴇʡʪʢʝʥʽ ʦʣʘʨ ʙʝʣʩʝʥʜʽ ʝʤʝʩ ʢװʡʜʝ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

ʊʽʨʝʢ ʩᴇʟʜʝʨ: Bacillus thuringiensis, ʤʠʢʨʦʦʨʛʘʥʠʟʤ, ʰʪʘʤʤ, ʟʠʷʥʢʝʩʪʝʨ, ʙʠʦʠʥʩʝʢʪʠʮʠʜ. 
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Annotation. During route surveys in Almaty and Akmola regions, natural substrates (soil, leaf 

litter, tree bark) were collected in order to isolate Bacillus thuringiensis. At the same time, in the 

conditions of the Almaty region, 60 corpses of insects from the Lepidoptera order with signs of 

bacteriosis were collected.  

According to their physiological and biochemical properties and serological identification, the 

collection strains were assigned to the following serotypes: 3a363c, subspecies Bt kurstaki; H4ab - 

subspecies Bt sotto and 31 serotypes of Bt toguchini. The assessment of the biological activity of the 

strains was carried out on caterpillars of the second and third instars of the apple moth. The experiment 

revealed a high heterogeneity of the studied cultures on the basis of virulence. Eight strains out of 30 

(26.6%) showed high biological activity against the pest (90-100%) as a result of the experiment, it was 

found that the aftereffect of the bacterium against agricultural pests leads to a weakening of the 

physiological activity of insects, which indicates that even the surviving individuals can no longer harm 

this or that culture, since they are in an inactive state. 

Keywords: Bacillus thuringiensis, microorganism, strain, pests, bioinsecticide. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʨʘʟʨʘʙʦʪʢʝ  

ʵʢʦʣʦʛʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʟʘʱʠʪʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʨʦʪʠʚ ʚʨʝʜʠʪʝʣʝʡ ʚ ʧʦʩʝʚʘʭ ʪʦʤʘʪʦʚ ʥʘ ʶʛʦ-
ʚʦʩʪʦʢʝ ʂʘʟʘʭʩʪʘʥʘ. ʉʪʝʧʝʥʴ ʧʦʚʨʝʞʜʝʥʥʦʩʪʠ ʪʦʤʘʪʦʚ ʶʞʥʦʘʤʝʨʠʢʘʥʩʢʦʡ ʪʦʤʘʪʥʦʡ ʤʦʣʴʶ (Tuta 
absoluta) ʠ ʭʣʦʧʢʦʚʦʡ ʩʦʚʢʦʡ (Helicoverpa armigera) ʜʦʩʪʠʛʘʣʠ, ʚ ʨʘʟʥʦʝ ʛʦʜʳ ʚ ʩʨʝʜʥʝʤ 40%. 
ʈʝʟʫʣʴʪʘʪʳ ʠʩʧʳʪʘʥʠʡ ʚ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʟʘʱʠʪʥʦ-ʩʪʠʤʫʣʠʨʫʶʱʠʭ 
ʩʦʩʪʘʚʦʚ ʜʣʷ ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʷ ʩʝʤʷʥ, ʘ ʪʘʢʞʝ ʜʚʫʭ ʦʙʨʘʙʦʪʦʢ ʭʠʤʠʯʝʩʢʠʤʠ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʤʠ 
ʧʨʝʧʘʨʘʪʘʤʠ ʚ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ, ʵʬʬʝʢʪʠʚʥʦ ʩʜʝʨʞʠʚʘʣʠ ʧʦʨʘʞʝʥʠʷ ʪʦʤʘʪʦʚ ʢʦʨʥʝʚʦʡ 
ʛʥʠʣʴʶ ʠ ʯʝʨʥʦʡ ʥʦʞʢʦʡ. ɹʠʦʣʦʛʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʟʘʱʠʪʥʳʭ ʤʝʨ ʥʘ ʪʦʤʘʪʝ ʧʨʦʪʠʚ ʤʦʣʠ ʥʘ 
14 ʜʝʥʴ ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ ʩʦʩʪʘʚʠʣʘ 98,2%, ʧʨʦʪʠʚ ʭʣʦʧʢʦʚʦʡ ʩʦʚʢʠ 97,0%. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʥʘ 
ʭʠʤʠʯʝʩʢʦʤ ʚʘʨʠʘʥʪʝ ʙʠʦʣʦʛʠʯʝʩʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʪʠʚ ʪʦʤʘʪʥʦʡ ʤʦʣʠ ʩʦʩʪʘʚʠʣʦ 94,7%, 
ʧʨʦʪʠʚ ʭʣʦʧʢʦʚʦʡ ʩʦʚʢʠ 90,3%. ʏʠʩʣʝʥʥʦʩʪʴ ʧʦʣʝʟʥʳʭ ʚʠʜʦʚ ʥʘʩʝʢʦʤʳʭ (ʵʥʪʦʤʦʬʘʛʦʚ) ʥʘ 
ʵʢʦʣʦʛʠʟʠʨʦʚʘʥʥʳʭ ʚʘʨʠʘʥʪʘʭ ʙʳʣʘ ʧʨʘʢʪʠʯʝʩʢʠ ʥʘ ʫʨʦʚʥʝ ʢʦʥʪʨʦʣʷ, ʪʦʛʜʘ ʢʘʢ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 
ʭʠʤʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ    ʦʪʤʝʯʝʥʦ ʠʭ ʧʨʘʢʪʠʯʝʩʢʦʝ ʦʪʩʫʪʩʪʚʠʝ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʬʝʨʦʤʦʥʥʳʭ ʣʦʚʫʰʝʢ 
ʚ ʵʢʦʣʦʛʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʝ ʟʘʱʠʪʥʳʭ ʤʝʨ, ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʩʫʱʝʩʪʚʝʥʥʦʤʫ ʩʥʠʞʝʥʠʶ 
ʯʠʩʣʝʥʥʦʩʪʠ ʙʘʙʦʯʝʢ ʪʦʤʘʪʥʦʡ ʤʦʣʠ ʠ ʭʣʦʧʢʦʚʦʡ ʩʦʚʢʠ, ʪʝʤ ʩʘʤʳʤ ʦʙʝʩʧʝʯʠʚʘʷ ʩʦʢʨʘʱʝʥʠʝ 
ʧʨʠʤʝʥʝʥʠʷ ʭʠʤʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ, ʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʧʦʣʫʯʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʦʡ ʧʨʦʜʫʢʮʠʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʵʢʦʣʦʛʠʟʘʮʠʷ, ʬʠʪʦʬʘʛʠ, ʵʥʪʦʤʦʬʘʛʠ, ʬʝʨʦʤʦʥʥʳʝ ʣʦʚʫʰʢʠ, ʚʨʝʜʠʪʝʣʠ. 
 
ɺʚʝʜʝʥʠʝ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʢʨʫʞʘʶʱʝʡ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʝ ʚʳʷʚʣʝʥʦ ʩʚʳʰʝ 55 

ʪʳʩʷʯ ʨʘʟʣʠʯʥʳʭ ʭʠʤʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ ï ʧʨʦʜʫʢʪʦʚ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 
ʯʝʣʦʚʝʢʘ [1,2,3,4]. ɹʠʦʣʦʛʠʯʝʩʢʠʝ ʧʨʝʧʘʨʘʪʳ ʧʨʠʤʝʥʷʶʪʩʷ ʧʨʦʪʠʚ ʚʨʝʜʠʪʝʣʝʡ ʠ ʙʦʣʝʟʥʝʡ, 
ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʥʘ ʪʝʭ ʢʫʣʴʪʫʨʘʭ, ʧʨʦʜʫʢʮʠʷ ʢʦʪʦʨʳʭ ʫʧʦʪʨʝʙʣʷʝʪʩʷ ʥʘʩʝʣʝʥʠʝʤ ʚ 
ʩʚʝʞʝʤ ʚʠʜʝ. ʇʦʵʪʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʝʩʪʠʮʠʜʦʚ ʥʘ ʪʘʢʠʭ ʢʫʣʴʪʫʨʘʭ, ʚ ʩʚʷʟʠ ʩ ʠʭ 
ʥʘʢʦʧʣʝʥʠʝʤ ʚ ʚʳʨʘʱʠʚʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ ʠ ʥʝʛʘʪʠʚʥʳʤʠ ʧʦʩʣʝʜʩʪʚʠʷʤʠ, ʧʨʦʪʠʚʦʨʝʯʘʪ 
ʪʨʝʙʦʚʘʥʠʷʤ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʙʝʟʦʧʘʩʥʦʩʪʠ ʟʜʦʨʦʚʴʷ ʣʶʜʝʡ.  

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʟʘʱʠʪʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʨʦʪʠʚ ʚʨʝʜʥʳʭ 
ʦʨʛʘʥʠʟʤʦʚ, ʥʝʦʙʭʦʜʠʤʦ ʫʜʝʣʷʪʴ ʚʥʠʤʘʥʠʝ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʤ ʤʝʨʘʤ, ʘ ʪʘʢʞʝ 
ʧʨʠʤʝʥʝʥʠʶ ʙʝʟʦʧʘʩʥʳʭ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ ʧʨʠʝʤʦʚ ʠ ʩʨʝʜʩʪʚ ʟʘʱʠʪʳ. ʊʝʤ ʙʦʣʝʝ, ʯʪʦ 
ʧʨʘʢʪʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠʨʦʜʥʳʭ ʧʦʧʫʣʷʮʠʡ ʧʦʣʝʟʥʳʭ ʚʠʜʦʚ ʥʘʩʝʢʦʤʳʭ, 
ʵʥʪʦʤʦʧʘʪʦʛʝʥʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚ ʟʘʱʠʪʝ ʨʘʩʪʝʥʠʡ ʠʤʝʶʪ ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʘʢʪʠʯʝʩʢʠʡ 
ʦʧʳʪ [5]. ʂ ʧʨʠʤʝʨʫ, ʧʨʠʤʝʥʝʥʠʝ ʙʠʦʧʨʝʧʘʨʘʪʦʚ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʦʭʨʘʥʥʦʩʪʴ ʧʦʣʝʟʥʦʡ 
ʵʥʪʦʤʦʬʘʫʥʳ ʚ ʘʛʨʦʙʠʦʮʝʥʦʟʘʭ, ʪʝʤ ʩʘʤʳʤ ʫʩʠʣʠʚʘʝʪ ʙʠʦʮʝʥʦʪʠʯʝʩʢʫʶ ʨʝʛʫʣʷʮʠʶ 
ʯʠʩʣʝʥʥʦʩʪʠ ʚʨʝʜʥʳʭ ʠ ʧʦʣʝʟʥʳʭ ʚʠʜʦʚ ʠ ʩʧʦʩʦʙʩʪʚʫʶʪ, ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ, ʧʦʣʫʯʝʥʠʶ 
ʧʨʦʜʫʢʮʠʠ ʥʝ ʩʦʜʝʨʞʘʱʠʭ ʦʩʪʘʪʢʠ ʧʝʩʪʠʮʠʜʦʚ [6].  

ʈʘʟʨʘʙʦʪʢʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʩʭʝʤ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʙʠʦʧʨʝʧʘʨʘʪʦʚ, ʚ ʩʦʯʝʪʘʥʠʠ ʩ 
ʜʨʫʛʠʤʠ ʙʝʟʦʧʘʩʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ, ʧʦʟʚʦʣʷʶʪ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 
ʪʨʘʜʠʮʠʦʥʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʠ ʦʙʝʩʧʝʯʠʪʴ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, 
ʚʳʩʦʢʦʝ ʢʘʯʝʩʪʚʦ ʧʨʦʜʫʢʮʠʠ [7]. ʄʠʨʦʚʦʡ ʧʨʘʢʪʠʢʦʡ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ 
ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʜʦʢʘʟʘʥʦ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʙʝʟʦʧʘʩʥʳʭ ʤʠʢʨʦʙʥʳʭ 
ʧʨʝʧʘʨʘʪʦʚ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʣʥʦʮʝʥʥʫʶ ʟʘʱʠʪʫ ʦʪ ʬʠʪʦʧʘʪʦʛʝʥʦʚ ʠ ʚʨʝʜʠʪʝʣʝʡ, ʧʦʚʳʰʘʶʪ 
ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʩʪʨʝʩʩʦʚʳʤ ʫʩʣʦʚʠʷʤ ʠ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʷʚʣʷʶʪʩʷ ʘʣʴʪʝʨʥʘʪʠʚʦʡ 
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ʘʛʨʦʭʠʤʠʢʘʪʘʤ [8,9].  
ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʬʝʨʦʤʦʥʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʨʝʥʪʘʙʝʣʴʥʳʤ ʠ 

ʵʬʬʝʢʪʠʚʥʳʤ ʧʫʪʝʤ ʦʙʥʘʨʫʞʝʥʠʷ ʠ ʦʮʝʥʢʠ ʯʠʩʣʝʥʥʦʩʪʠ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ ʚʨʝʜʠʪʝʣʝʡ-

ʬʠʪʦʬʘʛʦʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʠʟʚʝʩʪʥʳʤʠ ʤʝʪʦʜʘʤʠ. ʇʨʠʤʝʥʝʥʠʝ ʬʝʨʦʤʦʥʥʳʭ ʠ 

ʮʚʝʪʥʳʭ ʣʦʚʫʰʝʢ ʧʦʟʚʦʣʷʝʪ ʜʦʩʪʦʚʝʨʥʦ ʦʮʝʥʠʪʴ ʤʘʩʰʪʘʙʳ ʠ ʣʦʢʘʣʠʟʘʮʠʶ ʦʯʘʛʦʚ 

ʚʨʝʜʦʥʦʩʥʳʭ ʥʘʩʝʢʦʤʳʭ, ʧʨʝʜʩʢʘʟʘʪʴ ʩʨʦʢʠ ʠʭ ʚʦʟʥʠʢʥʦʚʝʥʠʷ, ʠʟʫʯʠʪʴ ʩʝʟʦʥʥʫʶ ʘʢʪʠʚ-

ʥʦʩʪʴ ʚʨʝʜʠʪʝʣʝʡ, ʪʝʤ ʩʘʤʳʤ ʦʧʨʝʜʝʣʠʪʴ ʩʨʦʢʠ ʠ ʦʙʲʝʤʳ ʠʩʪʨʝʙʠʪʝʣʴʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʘ 

ʪʘʢʞʝ ʟʘʤʝʪʥʦ ʧʦʚʳʩʠʪʴ ʠʭ ʵʬʬʝʢʪʠʚʥʦʩʪʴ. ʊʨʘʜʠʮʠʦʥʥʳʝ ʤʝʪʦʜʳ ʦʙʩʣʝʜʦʚʘʥʠʷ, ʪʘʢʠʝ 

ʢʘʢ ʚʠʟʫʘʣʴʥʳʡ ʦʩʤʦʪʨ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʚʝʪʦʣʦʚʫʰʝʢ, ʥʝ ʧʦʟʚʦʣʷʶʪ ʩʚʦʝʚʨʝʤʝʥʥʦ ʠ 

ʵʬʬʝʢʪʠʚʥʦ ʚʳʷʚʣʷʪʴ ʦʩʦʙʦ ʦʧʘʩʥʳʝ ʠ ʢʘʨʘʥʪʠʥʥʳʝ ʦʙʲʝʢʪʳ ʚ ʥʘʯʘʣʴʥʳʡ ʧʝʨʠʦʜ 

ʦʙʦʩʥʦʚʘʥʠʷ ʧʨʠ ʠʭ ʯʨʝʟʚʳʯʘʡʥʦ ʥʠʟʢʦʡ ʯʠʩʣʝʥʥʦʩʪʠ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʬʝʨʦʤʦʥʥʳʭ ʠ 

ʮʚʝʪʥʳʭ ʣʦʚʫʰʝʢ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʨʝʜʲʷʚʣʷʝʤʳʤ ʪʨʝʙʦʚʘʥʠʷʤ. ʂʨʦʤʝ ʪʦʛʦ, ʬʝʨʦʤʦʥʠʪʦ-

ʨʠʥʛ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʢʨʘʪʠʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʩʝʢʪʠʮʠʜʦʚ ʥʘ 40ï70%, ʘ ʧʨʠʤʝʥʝʥʠʝ 

ʬʝʨʦʤʦʥʦʚ, ʧʦʤʝʱʝʥʥʳʭ ʚ ʣʦʚʫʰʢʠ ʚ ʟʘʢʨʳʪʳʭ ʧʨʝʧʘʨʘʪʠʚʥʳʭ ʬʦʨʤʘʭ, ʠʩʢʣʶʯʘʝʪ ʠʭ 

ʢʦʥʪʘʢʪ ʩ ʜʨʫʛʠʤʠ ʦʨʛʘʥʠʟʤʘʤʠ. ʇʨʠ ʵʪʦʤ ʧʨʠʤʝʥʝʥʠʝ ʬʝʨʦʤʦʥʦʚ ʥʘʩʝʢʦʤʳʭ ʚ ʢʦʤʧʣʝʢʪʝ 

ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʣʦʚʫʰʢʦʡ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʜʘʥʥʳʝ ʦ ʬʠʪʦʩʘʥʠʪʘʨʥʦʤ ʩʦʩʪʦʷʥʠʠ 

ʧʦʜʢʘʨʘʥʪʠʥʥʳʭ ʦʙʲʝʢʪʦʚ ʚ ʪʝʯʝʥʠʝ ʤʘʢʩʠʤʘʣʴʥʦ ʢʦʨʦʪʢʦʛʦ ʩʨʦʢʘ ï ʦʪ ʥʝʩʢʦʣʴʢʠʭ ʯʘʩʦʚ 

ʜʦ 3ï5  ʩʫʪʦʢ. ʌʝʨʦʤʦʥ ʥʘʩʝʢʦʤʦʛʦ-ʚʨʝʜʠʪʝʣʷ ʥʝ ʧʨʠʚʣʝʢʘʝʪ ʚ ʣʦʚʫʰʢʫ ʦʧʳʣʠʪʝʣʝʡ ʠ 

ʵʥʪʦʤʦʬʘʛʦʚ, ʪʘʢ ʢʘʢ ʵʪʠ ʚʝʱʝʩʪʚʘ ʩʧʝʮʠʬʠʯʥʳ ʜʣʷ ʢʘʞʜʦʛʦ ʢʦʥʢʨʝʪʥʦʛʦ ʚʠʜʘ [10]. 

ʇʨʠʨʦʜʥʳʝ ʵʥʪʦʤʦʬʘʛʠ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʨʝʛʫʣʠʨʦʚʘʥʠʠ ʯʠʩʣʝʥʥʦʩʪʠ 

ʚʨʝʜʠʪʝʣʝʡ, ʥʦ ʠʭ ʜʝʷʪʝʣʴʥʦʩʪʴ ʥʝʜʦʩʪʘʪʦʯʥʘ. ʆʜʥʠʤ ʠʟ ʵʣʝʤʝʥʪʦʚ ʩʠʩʪʝʤʳ ʟʘʱʠʪʳ 

ʨʘʩʪʝʥʠʡ ʷʚʣʷʝʪʩʷ ʩʝʟʦʥʥʘʷ ʢʦʣʦʥʠʟʘʮʠʷ ʵʥʪʦʤʦʬʘʛʦʚ, ʧʦʟʚʦʣʷʶʱʘʷ ʨʝʘʣʴʥʦ ʫʧʨʘʚʣʷʪʴ 

ʙʠʦʮʝʥʦʪʠʯʝʩʢʠʤ ʧʨʦʮʝʩʩʦʤ ʚ ʧʝʨʠʦʜʳ, ʢʦʛʜʘ ʝʩʪʝʩʪʚʝʥʥʳʝ ʵʥʪʦʤʦʬʘʛʠ 

ʥʝʤʥʦʛʦʯʠʩʣʝʥʥʳ [11]. ɼʣʷ ʨʘʟʨʘʙʦʪʢʠ ʦʧʪʠʤʘʣʴʥʳʭ ʤʝʪʦʜʦʚ ʙʦʨʴʙʳ ʥʝʦʙʭʦʜʠʤʦ ʟʥʘʥʠʝ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʦʚʝʜʝʥʠʷ ʵʥʪʦʤʦʬʘʛʦʚ. ʅʘʠʙʦʣʝʝ ʚʘʞʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʵʥʪʦʤʦʬʘʛʦʚ, ʩʧʦʩʦʙʥʳʭ ʧʦʜʜʝʨʞʠʚʘʪʴ ʯʠʩʣʝʥʥʦʩʪʴ ʭʦʟʷʝʚ ʥʘ ʥʠʟʢʦʤ ʫʨʦʚʥʝ, ʷʚʣʷʶʪʩʷ 

ʩʠʣʴʥʦ ʨʘʟʚʠʪʳʝ ʧʦʠʩʢʦʚʳʝ ʩʧʦʩʦʙʥʦʩʪʠ. ɹʦʣʴʰʠʥʩʪʚʦ ʪʘʢʠʭ ʵʥʪʦʤʦʬʘʛʦʚ ʚʩʝʛʜʘ 

ʧʨʠʩʫʪʩʪʚʫʝʪ ʚ ʤʝʩʪʘʭ ʦʙʠʪʘʥʠʷ ʭʦʟʷʠʥʘ (ʞʝʨʪʚʳ). ʄʘʣʦ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʭʠʱʥʠʢʠ, 

ʪʘʢʠʝ ʢʘʢ ʢʦʢʮʠʥʝʣʣʠʜʳ, ʩʠʨʬʠʜʳ ʠ ʜʨʫʛʠʝ, ʦʙʣʘʜʘʶʪ ʚʳʨʘʞʝʥʥʦʡ ʘʩʠʥʭʨʦʥʥʦʩʪʴʶ 

ʨʘʟʚʠʪʠʷ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʢʘʧʫʩʪʥʦʡ ʪʣʝ [12]. 
ʇʨʦʠʟʚʦʜʩʪʚʦ ʦʚʦʱʥʳʭ ʢʫʣʴʪʫʨ, ʢʘʢ ʦʪʢʨʳʪʦʛʦ, ʪʘʢ ʠ ʟʘʢʨʳʪʦʛʦ ʛʨʫʥʪʘ ʚ ʶʞʥʳʭ ʠ 

ʶʛʦ-ʚʦʩʪʦʯʥʳʭ ʨʝʛʠʦʥʘʭ ʩʪʨʘʥʳ ʝʞʝʛʦʜʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʙʣʘʛʦʜʘʨʷ ʨʘʩʰʠʨʝʥʠʶ 
ʧʣʦʱʘʜʝʡ, ʟʘʥʷʪʳʭ ʧʦʜ ʵʪʠʤʠ ʢʫʣʴʪʫʨʘʤʠ. ʇʦʵʪʦʤʫ, ʦʨʛʘʥʠʟʘʮʠʷ ʵʬʬʝʢʪʠʚʥʳʭ ʧʨʠʝʤʦʚ 
ʟʘʱʠʪʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʨʦʪʠʚ ʚʨʝʜʥʳʭ ʦʨʛʘʥʠʟʤʦʚ, ʚ ʧʨʦʙʣʝʤʝ ʧʦʚʳʰʝʥʠʷ 
ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ ʧʦʣʫʯʝʥʠʷ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʡ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʦʡ ʧʨʦʜʫʢʮʠʠ, ʠʤʝʝʪ 
ʙʦʣʴʰʦʝ ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʠ ʩʦʮʠʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ. ʇʨʘʢʪʠʢʘ ʧʨʦʚʝʜʝʥʠʷ ʟʘʱʠʪʥʳʭ 
ʤʝʨʦʧʨʠʷʪʠʡ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʚ ʦʚʦʱʥʳʭ ʘʛʨʦʮʝʥʦʟʘʭ ʧʦʚʩʝʤʝʩʪʥʦ ʤʘʩʩʦʚʦ ʧʨʠʤʝʥʷʶʪ 
ʧʝʩʪʠʮʠʜʳ, ʙʦʣʝʝ ʪʦʛʦ, ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʦʚʦʱʝʡ ʟʘʯʘʩʪʫʶ ʨʝʘʣʠʟʦʚʳʚʘʶʪ ʥʘʩʝʣʝʥʠʶ 
ʧʨʦʜʫʢʮʠʶ ʩ ʦʩʪʘʪʢʘʤʠ ʷʜʦʭʠʤʠʢʘʪʦʚ. ʇʦʩʣʝʜʥʝʝ, ʧʦʤʠʤʦ ʦʙʱʝʠʟʚʝʩʪʥʳʭ ʥʝʛʘʪʠʚʥʳʭ 
ʚʦʟʜʝʡʩʪʚʠʡ, ʪʘʢʠʭ ʢʘʢ ʚʳʨʘʙʦʪʢʘ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʫ ʬʠʪʦʬʘʛʦʚ, ʥʘʨʫʰʝʥʠʝ 
ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʚʥʦʚʝʩʠʷ ʚ ʘʛʨʦʙʠʦʮʝʥʦʟʘʭ ʠ ʦʙʱʝʛʦ ʫʭʫʜʰʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ 
ʩʠʪʫʘʮʠʠ, ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʟʜʦʨʦʚʴʝ ʥʘʩʝʣʝʥʠʷ, ʫʧʦʪʨʝʙʣʷʶʱʠʭ ʧʨʦʜʫʢʮʠʶ ʚ ʩʚʝʞʝʤ ʚʠʜʝ.  

ɺ ʵʪʦʡ ʩʚʷʟʠ ʧʦʣʘʛʘʝʤ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʩʣʫʞʙʘʤ ʩʣʝʜʫʝʪ 
ʧʨʠʥʷʪʴ ʦʧʨʝʜʝʣʝʥʥʳʝ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ ʤʝʨʳ ʧʦ ʧʝʨʝʚʦʜʫ ʨʘʙʦʪʳ ʩʝʣʴʭʦʟʬʦʨʤʠʨʦʚʘʥʠʡ 
ʥʘ ʧʨʠʤʝʥʝʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʤʝʪʦʜʘ ʟʘʱʠʪʳ ʧʨʦʪʠʚ ʚʨʝʜʥʳʭ ʦʨʛʘʥʠʟʤʦʚ. 

ʅʘ ʜʘʥʥʦʡ ʤʦʤʝʥʪ, ʩʦʛʣʘʩʥʦ ʧʨʦʚʝʜʝʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ, ʦʩʥʦʚʥʳʤʠ ʠ ʥʘʠʙʦʣʝʝ 
ʦʧʘʩʥʳʤʠ ʚʨʝʜʠʪʝʣʷʤʠ ʪʦʤʘʪʘ ʫʩʪʘʥʦʚʣʝʥʳ ʶʞʥʦʘʤʝʨʠʢʘʥʩʢʘʷ ʪʦʤʘʪʥʘʷ ʤʦʣʴ ʠ 
ʪʝʧʣʠʯʥʘʷ ʙʝʣʦʢʨʳʣʢʘ.  

ʆʙʱʝʠʟʚʝʩʪʥʦ, ʯʪʦ ʘʣʴʪʝʨʥʘʪʠʚʦʡ ʧʨʠʤʝʥʝʥʠʶ ʧʝʩʪʠʮʠʜʦʚ ʚʦ ʚʩʝʤ ʤʠʨʝ, ʷʚʣʷʝʪʩʷ 
ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʙʝʟʦʧʘʩʥʦʛʦ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʤʝʪʦʜʘ, ʦʩʥʦʚʘʥʥʦʛʦ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ  
ʧʦʣʝʟʥʳʭ ʥʘʩʝʢʦʤʳʭ (ʵʥʪʦʤʦʬʘʛʦʚ) ʧʨʦʪʠʚ ʚʨʝʜʥʳʭ ʦʨʛʘʥʠʟʤʦʚ, ʙʠʦʧʨʝʧʘʨʘʪʦʚ, 
ʙʠʦʠʥʩʝʢʪʦʬʫʥʛʠʮʠʜʦʚ, ʬʝʨʦʤʦʥʥʳʭ ʣʦʚʫʰʝʢ, ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ ʠ ʜʨʫʛʠʭ ʤʝʪʦʜʦʚ 
ʟʘʱʠʪʳ. ʉ ʫʯʝʪʦʤ ʚʳʰʝʠʟʣʦʞʝʥʥʳʭ ʧʨʦʙʣʝʤ, ʟʘʜʘʯʘ ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʨʘʟʨʘʙʦʪʢʝ 
ʵʢʦʣʦʛʠʟʠʨʦʚʘʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʟʘʱʠʪʥʳʭ ʤʝʨ ʜʣʷ ʧʦʜʘʚʣʝʥʠʷ ʨʘʟʚʠʪʠʷ ʚʨʝʜʥʳʭ 
ʦʨʛʘʥʠʟʤʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʧʦʣʫʯʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʦʡ ʧʨʦʜʫʢʮʠʠ ʦʚʦʱʥʳʭ 
ʢʫʣʴʪʫʨ. ʇʦʤʠʤʦ ʫʢʘʟʘʥʥʳʭ - ʩʨʝʜʩʪʚ ʟʘʱʠʪʳ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʧʨʘʢʪʠʯʝʩʢʠʡ ʠʥʪʝʨʝʩ 
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ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʠʥʩʪʠʪʫʪʦʤ ʩʠʩʪʝʤʘ ʦʟʜʦʨʦʚʣʝʥʠʷ ʩʝʤʷʥ ʦʚʦʱʥʳʭ ʢʫʣʴʪʫʨ ʩ 
ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʟʘʱʠʪʥʦ-ʩʪʠʤʫʣʠʨʫʶʱʠʭ ʩʦʩʪʘʚʦʚ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʥʝ ʪʦʣʴʢʦ 
ʦʟʜʦʨʘʚʣʠʚʘʪʴ ʩʝʤʝʥʘ, ʥʦ ʠ ʩʪʠʤʫʣʠʨʦʚʘʪʴ ʨʦʩʪʦʚʳʝ ʧʨʦʮʝʩʩʳ ʨʘʩʩʘʜʳ, ʩʧʦʩʦʙʩʪʚʫʷ 
ʩʥʠʞʝʥʠʶ ʟʘʙʦʣʝʚʘʥʠʡ ʨʘʩʪʝʥʠʡ.  

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʆʧʳʪʳ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʵʢʦʣʦʛʠʟʠʨʦʚʘʥʥʦʛʦ 
ʢʦʤʧʣʝʢʩʘ ʟʘʱʠʪʥʳʭ ʤʝʨ ʙʳʣʠ ʟʘʣʦʞʝʥʳ ʚ ʂʍ çʉʚʝʪʣʘʥʘè ʂʘʨʘʩʘʡʩʢʦʛʦ ʨʘʡʦʥʘ 
ɸʣʤʘʪʠʥʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ʩʦʩʪʦʷʣ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʚʘʨʠʘʥʪʦʚ: ʢʦʥʪʨʦʣʴ (ʙʝʟ ʦʙʨʘʙʦʪʢʠ); 4-ʭ 
ʵʢʦʣʦʛʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʙʠʦʧʨʝʧʘʨʘʪʦʚ ʠ ʤʘʣʦʦʧʘʩʥʳʭ 
ʙʠʦʠʥʩʝʢʪʦʬʫʥʛʠʮʠʜʦʚ ʠ ʬʝʨʦʤʦʥʥʳʭ ʣʦʚʫʰʝʢ; ʭʠʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 
ʦʙʱʝʠʟʚʝʩʪʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʧʨʦʪʠʚ ʚʨʝʜʠʪʝʣʝʡ ʠ ʙʦʣʝʟʥʝʡ ʪʦʤʘʪʦʚ.  

ʈʘʟʨʘʙʦʪʢʘ ʟʘʱʠʪʥʦ-ʩʪʠʤʫʣʠʨʫʶʱʠʭ ʩʦʩʪʘʚʦʚ ʜʣʷ ʦʟʜʦʨʦʚʣʝʥʠʷ ʩʝʤʷʥ 
ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʠ ʨʘʩʩʘʜʳ ʦʚʦʱʥʳʭ ʢʫʣʴʪʫʨ; ʦʮʝʥʢʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 
ʙʠʦʬʫʥʛʠʮʠʜʦʚ, ʙʠʦʠʥʩʝʢʪʠʮʠʜʦʚ, ʙʠʦʩʪʠʤʫʣʷʪʦʨʦʚ, ʵʥʪʦʤʦʬʘʛʦʚ ʠ ʬʝʨʦʤʦʥʥʳʭ 
ʣʦʚʫʰʝʢ ʧʨʦʪʠʚ ʥʘʠʙʦʣʝʝ ʦʧʘʩʥʳʭ ʚʨʝʜʠʪʝʣʝʡ ʠ ʙʦʣʝʟʥʝʡ ʠ ʨʘʟʨʘʙʦʪʢʘ 
ʵʢʦʣʦʛʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʢʦʥʪʨʦʣʷ ʥʘʠʙʦʣʝʝ ʦʧʘʩʥʳʭ ʚʨʝʜʠʪʝʣʝʡ ʠ ʙʦʣʝʟʥʝʡ 
ʧʨʦʚʦʜʠʣʠʩʴ ʩʦʛʣʘʩʥʦ ʩʦʚʨʝʤʝʥʥʳʤ ʢʣʘʩʩʠʯʝʩʢʠʤ ʤʝʪʦʜʠʢʘʤ ʠ ʦʨʠʛʠʥʘʣʴʥʳʤ 
ʪʝʭʥʦʣʦʛʠʷʤ [13-15]. ʆʙʨʘʙʦʪʢʘ ʩʝʤʷʥ ʟʘʱʠʪʥʦ-ʩʪʠʤʫʣʠʨʫʶʱʠʤʠ ʩʦʩʪʘʚʘʤʠ 
ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ. ʇʨʠ ʦʟʜʦʨʦʚʣʝʥʠʠ ʩʝʤʷʥ ʚ 
ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ ʧʨʦʚʝʜʝʥʘ ʬʠʪʦʵʢʩʧʝʨʪʠʟʘ ʧʦʩʝʚʥʳʭ ʢʘʯʝʩʪʚ ʩʝʤʷʥ, 
ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʣʘʙʦʨʘʪʦʨʥʳʭ ʦʧʳʪʦʚ ʩʦʛʣʘʩʥʦ ɻʆʉʊʫ-ʪʦʤʘʪ ï ʩʦʨʪ ʈʘʩʩʚʝʪ 
(ʤʝʩʪʥʳʡ) ʠ ʛʠʙʨʠʜ ʃʦʜʞʝʡʥ F1 (ʠʤʧʦʨʪʥʳʡ). 

ʋʯʝʪʳ ʧʦ ʫʩʪʘʥʦʚʣʝʥʠʶ ʚʣʠʷʥʠʷ ʧʨʠʤʝʥʷʝʤʳʭ ʧʨʠʝʤʦʚ ʠ ʩʨʝʜʩʪʚ ʟʘʱʠʪʳ ʥʘ 
ʯʠʩʣʝʥʥʦʩʪʴ ʚʨʝʜʠʪʝʣʝʡ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʵʥʪʦʤʦʬʘʛʦʚ, ʘ ʪʘʢʞʝ ʥʘ ʩʪʝʧʝʥʴ ʨʘʟʚʠʪʠʷ 
ʙʦʣʝʟʥʝʡ ʧʨʦʚʦʜʠʣʠʩʴ ʜʦ ʦʙʨʘʙʦʪʢʠ ʠ ʯʝʨʝʟ 3, 7, 14 ʜʥʝʡ ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ. ɿʘʢʣʘʜʢʫ 
ʧʦʣʝʚʳʭ ʦʧʳʪʦʚ ʦʩʫʱʝʩʪʚʣʷʣʠ ʧʦ ʦʙʱʝʧʨʠʥʷʪʳʤ ʚ ʵʥʪʦʤʦʣʦʛʠʠ ʠ ʬʠʪʦʧʘʪʦʣʦʛʠʠ 
ʤʝʪʦʜʠʢʘʤ [16-18]. ʋʯʝʪʳ ʯʠʩʣʝʥʥʦʩʪʠ ʧʦʣʝʟʥʳʭ ʥʘʩʝʢʦʤʳʭ ʚ ʧʦʩʘʜʢʘʭ ʪʦʤʘʪʦʚ 
ʦʩʫʱʝʩʪʚʣʷʣʠ ʧʦ ʜʠʘʛʦʥʘʣʠ ʧʦʣʷ, ʦʩʤʘʪʨʠʚʘʷ 100 ʨʘʩʪʝʥʠʡ ʚ 20 ʧʨʦʙʘʭ (ʧʦ 5 ʨʘʩʪʝʥʠʡ ʚ 
ʢʘʞʜʦʡ ʧʨʦʙʝ).  

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. ʈʘʟʨʘʙʦʪʢʘ ʵʢʦʣʦʛʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʟʘʱʠʪʳ 
ʪʦʤʘʪʦʚ ʦʪ ʚʨʝʜʥʳʭ ʦʨʛʘʥʠʟʤʦʚ ʧʨʝʜʫʩʤʘʪʨʠʚʘʣʘ ʧʨʦʚʝʜʝʥʠʝ ʢʦʤʧʣʝʢʩʘ ʥʘʫʯʥʦ-
ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʨʘʙʦʪ, ʚʢʣʶʯʘʶʱʠʝ ʦʙʨʘʙʦʪʢʫ ʩʝʤʷʥ ʟʘʱʠʪʥʦ-ʩʪʠʤʫʣʠʨʫʶʱʠʤʠ 
ʩʦʩʪʘʚʘʤʠ, ʧʨʦʚʝʜʝʥʠʝ ʬʠʪʦʩʘʥʠʪʘʨʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ, ʨʘʟʨʘʙʦʪʢʘ ʠ ʠʩʧʳʪʘʥʠʝ ʨʘʟʣʠʯʥʳʭ 
ʩʭʝʤ ʵʢʦʣʦʛʠʟʠʨʦʚʘʥʥʦʡ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʘʣʦʪʦʢʩʠʯʥʳʭ 
ʙʠʦʠʥʩʝʢʪʦʬʫʥʛʠʮʠʜʦʚ ʠ ʬʝʨʦʤʦʥʥʳʭ ʣʦʚʫʰʝʢ. ɿʥʘʯʠʪʝʣʴʥʳʡ ʦʙʲʝʤ ʠʩʩʣʝʜʦʚʘʥʠʡ 
ʚʳʧʦʣʥʝʥ ʧʦ ʫʩʪʘʥʦʚʣʝʥʠʶ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʧʦʣʝʟʥʦʡ ʵʥʪʦʤʦʬʘʫʥʳ ʚ ʘʛʨʦʮʝʥʦʟʘʭ  
ʧʦʩʘʜʦʢ ʪʦʤʘʪʦʚ. ɼʣʷ ʦʟʜʦʨʦʚʣʝʥʠʷ ʨʘʩʩʘʜʳ ʪʦʤʘʪʦʚ ʧʨʦʪʠʚ ʢʦʤʧʣʝʢʩʘ ʙʦʣʝʟʥʝʡ, 
ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʧʨʦʚʦʜʠʣʠ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʝ ʤʝʨʦʧʨʠʷʪʠʷ ʧʫʪʝʤ ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʷ ʩʝʤʷʥ 
ʟʘʱʠʪʥʦ-ʩʪʠʤʫʣʠʨʫʶʱʠʤʠ ʩʦʩʪʘʚʘʤʠ, ʦʪʦʙʨʘʥʥʳʭ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ. ʈʝʟʫʣʴʪʘʪʳ 
ʠʩʧʳʪʘʥʠʡ ʚ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʟʘʱʠʪʥʦ-ʩʪʠʤʫʣʠʨʫʶʱʠʭ 
ʩʦʩʪʘʚʦʚ ʜʣʷ ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʷ ʩʝʤʷʥ, ʘ ʪʘʢʞʝ ʜʚʫʭ ʦʙʨʘʙʦʪʦʢ ʭʠʤʠʯʝʩʢʠʤʠ ʠ 
ʙʠʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʝʧʘʨʘʪʘʤʠ ʚ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ, ʵʬʬʝʢʪʠʚʥʦ ʩʜʝʨʞʠʚʘʣʠ 
ʧʦʨʘʞʝʥʠʷ ʪʦʤʘʪʦʚ ʢʦʨʥʝʚʦʡ ʛʥʠʣʴʶ ʠ ʯʝʨʥʦʡ ʥʦʞʢʦʡ. 

ʆʮʝʥʢʫ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʷʝʤʦʛʦ ʢʦʤʧʣʝʢʩʘ ʟʘʱʠʪʥʳʭ ʤʝʨ ʧʨʦʪʠʚ ʚʨʝʜʠʪʝʣʝʡ 
ʪʦʤʘʪʦʚ ʦʩʫʱʝʩʪʚʣʷʣʠ ʣʠʰʴ ʥʘ ʦʜʥʦʡ ʠʟ ʯʝʪʳʨʸʭ ʵʢʦʣʦʛʠʟʠʨʦʚʘʥʥʳʭ ʩʭʝʤ. ɺ ʢʘʯʝʩʪʚʝ 
ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʤʝʨ ʠ ʥʝʜʦʧʫʱʝʥʠʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʩʦʩʫʱʠʭ ʚʨʝʜʠʪʝʣʝʡ, ʨʘʩʩʘʜʫ 
ʧʝʨʝʜ ʚʳʩʘʜʢʦʡ ʚ ʛʨʫʥʪ ʦʙʨʘʙʘʪʳʚʘʣʠ ʠʥʩʝʢʪʠʮʠʜʘʤʠ ʕʥʞʠʦ 247, ʩ.ʢ. ʚ ʥʦʨʤʝ 0,25 ʣ/ʛʘ ʠ 
ɸʢʪʘʨʘ 250 ʚ.ʜ.ʛ. ï 0,4 ʢʛ/ʛʘ. ɹʣʘʛʦʜʘʨʷ ʪʘʢʦʡ ʦʙʨʘʙʦʪʢʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʬʠʪʦʬʘʛʦʚ ʚ 
ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ ʚ ʪʝʯʝʥʠʝ 20-ʪʠ ʜʥʝʡ ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ ʦʩʪʘʚʘʣʦʩʴ ʥʘ ʥʠʟʢʦʤ ʫʨʦʚʥʝ. ʉ 
ʥʘʯʘʣʘ ʤʘʩʩʦʚʦʛʦ ʨʘʟʚʠʪʠʷ ʬʠʪʦʬʘʛʦʚ, ʚ ʪʝʯʝʥʠʝ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʠ ʚ ʮʝʣʷʭ 
ʥʝʜʦʧʫʱʝʥʠʷ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʥʘʩʝʢʦʤʳʭ ʢ ʧʨʝʧʘʨʘʪʘʤ, ʥʘ ʦʧʳʪʥʳʭ ʵʢʦʣʦʛʠʟʠʨʦʚʘʥʥʳʭ 
ʚʘʨʠʘʥʪʘʭ ʧʨʦʚʝʣʠ ʦʙʨʘʙʦʪʢʫ ʨʘʩʪʝʥʠʡ ʧʨʝʧʘʨʘʪʦʤ ɸʢʪʦʨʘʬʠʪ + ʇɸɺ15, ʘ ʧʦ ʠʩʪʝʯʝʥʠʠ 
15 ʜʥʝʡ ʦʙʨʘʙʦʪʢʫ ʧʦʚʪʦʨʠʣʠ ʙʠʦʧʨʝʧʘʨʘʪʦʤ ʙʠʪʦʢʩʠʙʘʮʠʣʣʠʥ, ʩʫʭ.ʧ. ï 2,5 ʢʛ/ʛʝʢʪʘʨ. ʅʘ 
ʭʠʤʠʯʝʩʢʦʤ ʚʘʨʠʘʥʪʝ ʧʨʦʪʠʚ ʢʦʤʧʣʝʢʩʘ ʚʨʝʜʠʪʝʣʝʡ ʨʘʩʪʝʥʠʷ ʦʜʥʦʢʨʘʪʥʦ ʦʙʨʘʙʦʪʘʣʠ 
ʧʨʝʧʘʨʘʪʦʤ ʕʥʞʠʦ 247 ʩ.ʢ., 0,25 ʣ/ʛʘ (ʦʜʥʦʢʨʘʪʥʦ) + ʂʦʨʘʛʝʥ, ʢ.ʩ., 0,3 ʣ/ʛʘ (ʜʚʫʢʨʘʪʥʦ). 

ʋʯʝʪʳ ʧʦ ʫʩʪʘʥʦʚʣʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʵʢʦʣʦʛʠʟʠʨʦʚʘʥʥʦʡ ʩʭʝʤʳ ʟʘʱʠʪʥʳʭ ʤʝʨ ʚ 
ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ ʧʦʢʘʟʘʣʠ ʚʳʩʦʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠ ʧʦʜʘʚʣʝʥʠʠ ʨʘʟʚʠʪʠʷ ʪʦʤʘʪʥʦʡ 
ʤʦʣʠ ʠ ʭʣʦʧʢʦʚʦʡ ʩʦʚʢʠ (ʊʘʙʣʠʮʘ 1).  ɼʘʥʥʳʝ, ʧʨʠʚʝʜʝʥʥʳʝ ʚ ʪʘʙʣʠʮʝ, ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ 
ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʥʘ ʵʢʦʣʦʛʠʟʠʨʦʚʘʥʥʦʤ ʚʘʨʠʘʥʪʝ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ 
ɸʢʪʘʨʦʬʠʪʘ, ʇɸɺ (ʧʦʚʝʨʭʥʦʩʪʥʦ ʘʢʪʠʚʥʳʝ ʚʝʱʝʩʪʚʘ) ʠ ɹʠʪʦʢʩʠʙʘʮʠʣʣʠʥʘ ʧʨʦʪʠʚ 
ʪʦʤʘʪʥʦʡ ʤʦʣʠ ʠ ʭʣʦʧʢʦʚʦʡ ʩʦʚʢʠ ʩʦʩʪʘʚʠʣʘ 98,2% ʠ 97,0%, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 
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ʊʘʙʣʠʮʘ 1 ï ɹʠʦʣʦʛʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʦʯʝʪʘʥʠʷ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ 
ʤʝʨʦʧʨʠʷʪʠʡ ʩ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʧʨʠʤʝʥʝʥʠʝʤ ʙʠʦʠʥʩʝʢʪʠʮʠʜʦʚ ʧʨʦʪʠʚ ʪʦʤʘʪʥʦʡ ʤʦʣʠ ʠ 
ʭʣʦʧʢʦʚʦʡ ʩʦʚʢʠ ʥʘ ʪʦʤʘʪʝ (ʂʍ çʉʚʝʪʣʘʥʘè 2022 ʛ.) 

 

ɺʘʨʠʘʥʪʳ ʦʧʳʪʘ ɺʨʝʜʥʳʡ 
ʦʨʛʘʥʠʟʤ 

ʉʨʝʜʥʷʷ ʯʠʩʣʝʥʥʦʩʪʴ ʛʫʩʝʥʠʮ 
ʥʘ ʦʜʥʦʤ ʨʘʩʪʝʥʠʠ, ʦʩʦʙʝʡ 

ɹʠʦʣʦʛʠʯʝʩʢʘʷ 
ʵʬʬʝʢʪʠʚʥʦʩʪʴ 
ʥʘ 14 ʜʝʥʴ ʧʦʩʣʝ 
ʦʙʨʘʙʦʪʢʠ, % 

ʜʦ ʦʙʨʘʙʦʪʢʠ ʥʘ 14 ʜʝʥʴ 
ʧʦʩʣʝ 
ʦʙʨʘʙʦʪʢʠ 

ʂʦʥʪʨʦʣʴ (ʙʝʟ 
ʦʙʨʘʙʦʪʢʠ) 

ʊʦʤʘʪʥʘʷ ʤʦʣʴ 8,0 11,4 - 
ʍʣʦʧʢʦʚʘʷ 
ʩʦʚʢʘ 

5,2 9,0 - 

ʍʠʤʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ: 
(ʵʪʘʣʦʥ) ʕʥʞʠʦ 247 
ʩ.ʢ., 0,25 ʣ/ʛʘ 
(ʦʜʥʦʢʨʘʪʥʦ) + 
ʂʦʨʘʛʝʥ, ʢ.ʩ., 0,3 ʣ/ʛʘ 
(ʜʚʫʭʢʨʘʪʥʦ) 

ʊʦʤʘʪʥʘʷ ʤʦʣʴ 6,2 0,6 94,7 
 

ʍʣʦʧʢʦʚʘʷ 
ʩʦʚʢʘ 

 
4,3 

 
0,87 

 
90,3 

ʕʢʦʣʦʛʠʟʠʨʦʚʘʥʥʘʷ 
ʩʭʝʤʘ: ɸʢʪʘʨʦʬʠʪ, ʢ.ʵ., 
ʇɸɺ15 (ʜʚʫʭʢʨʘʪʥʦ) 
ɹʠʪʦʢʩʠʙʘʮʠʣʣʠʥ, ʩ.ʧ., 
2,5 ʢʛ/ʛʘ 

ʊʦʤʘʪʥʘʷ ʤʦʣʴ 6,0 0,2 98,2 

 
ʍʣʦʧʢʦʚʘʷ 
ʩʦʚʢʘ 

 
4,4 

 
0,27 

 
97,0 

   
 ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʭʠʤʠʯʝʩʢʠʭ ʦʙʨʘʙʦʪʦʢ ʥʘ ʵʪʘʣʦʥʝ ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 
ʧʨʦʪʠʚ ʪʦʤʘʪʥʦʡ ʤʦʣʠ ʙʳʣʘ ʚ ʧʨʝʜʝʣʘʭ 94,7%, ʧʨʦʪʠʚ ʭʣʦʧʢʦʚʦʡ ʩʦʚʢʠ ï 90,3%. ʆʜʥʦʡ ʠʟ 
ʟʘʜʘʯ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʵʢʦʣʦʛʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʟʘʱʠʪʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʙʳʣʦ 
ʫʩʪʘʥʦʚʣʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʬʝʨʦʤʦʥʥʳʝ ʣʦʚʫʰʝʢ. ɼʣʷ ʫʯʝʪʘ ʜʠʥʘʤʠʢʠ 
ʣʝʪʘ ʙʘʙʦʯʝʢ ʪʦʤʘʪʥʦʡ ʤʦʣʠ ʠ ʭʣʦʧʢʦʚʦʡ ʩʦʚʢʠ ʚ ʧʦʩʘʜʢʘʭ ʪʦʤʘʪʦʚ ʧʨʠʤʝʥʷʣʠ 
ʬʝʨʦʤʦʥʥʳʝ ʣʦʚʫʰʢʠ ʪʠʧʘ çɼʝʣʴʪʘè ʠʟ ʨʘʩʯʝʪʘ 20 ʰʪʫʢ ʥʘ 1 ʛʘ. ʇʨʦʚʝʜʝʥʥʳʝ ʚ ʧʝʨʠʦʜ ʩ 
28 ʤʘʷ ʧʦ 21 ʠʶʥʷ ʫʯʝʪʳ ʜʠʥʘʤʠʢʠ ʣʝʪʘ ʙʘʙʦʯʝʢ ʥʘ ʬʝʨʦʤʦʥʥʳʝ ʣʦʚʫʰʢʠ ʚʝʛʝʪʘʮʠʦʥʥʳʡ 
ʧʝʨʠʦʜ ʧʦʢʘʟʘʥʳ ʚ ʪʘʙʣʠʮʝ 2.  

 
ʊʘʙʣʠʮʘ 2 ï ɼʠʥʘʤʠʢʘ ʣʝʪʘ ʙʘʙʦʯʝʢ ʪʦʤʘʪʥʦʡ ʤʦʣʠ (Tuta absoluta) ʠ ʭʣʦʧʢʦʚʦʡ ʩʦʚʢʠ 

(Helicoverpa armigera) ʥʘ ʬʝʨʦʤʦʥʥʳʝ ʣʦʚʫʰʢʠ ʚ ʧʦʩʘʜʢʘʭ ʪʦʤʘʪʦʚ ʚ ʂʍ çʉʚʝʪʣʘʥʘè (2022 ʛ.) 
 

ɺʨʝʜʥʳʡ 
ʦʨʛʘʥʠʟʤ 

ʂʦʣʠʯʝʩʪʚʦ ʧʦʧʘʚʰʠʭ ʚ ʣʦʚʫʰʢʠ ʙʘʙʦʯʝʢ 
ʪʦʤʘʪʥʦʡ ʤʦʣʠ ʠ ʭʣʦʧʢʦʚʦʡ ʩʦʚʢʠ ʚ ʪʝʯʝʥʠʝ 

ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ, ʦʩʦʙʝʡ 
ɺʩʝʛʦ 
ʦʪʣʦʚʣʝʥʦ 
ʙʘʙʦʯʝʢ, 
ʦʩʦʙʝʡ 

ʆʪʣʦʚʣʝʥʦ 
ʙʘʙʦʯʝʢ ʚ 
ʩʨʝʜʥʝʤ, ʥʘ 
ʦʜʥʫ 
ʣʦʚʫʰʢʫ, 
ʦʩʦʙʝʡ 

28.05 31.05 08.06 13.06 17.06 19.06 21.06 

Tuta absoluta 5 10 13 19 25 29 42 143 20,4 
Helicoverpa 
armigera 

- 8 11 14 16 19 31 99 16,5 

 
ʋʯʝʪʳ ʢʦʣʠʯʝʩʪʚʘ ʚʳʣʦʚʣʝʥʥʳʭ ʥʘ ʬʝʨʦʤʦʥʥʳʝ ʣʦʚʫʰʢʠ ʙʘʙʦʯʝʢ ʬʠʪʦʬʘʛʦʚ 

ʧʦʢʘʟʘʣʠ, ʯʪʦ ʥʘ ʦʧʳʪʥʦʤ ʫʯʘʩʪʢʝ ʙʳʣʦ ʦʪʣʦʚʣʝʥʦ 143 ʦʩʦʙʝʡ ʪʦʤʘʪʥʦʡ ʤʦʣʠ ʠ 99 ʦʩʦʙʝʡ 
ʭʣʦʧʢʦʚʦʡ ʩʦʚʢʠ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʬʝʨʦʤʦʥʥʳʭ ʣʦʚʫʰʝʢ ʧʦʟʚʦʣʠʣʦ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, 
ʩʚʦʝʚʨʝʤʝʥʥʦ ʧʨʦʚʝʩʪʠ ʟʘʱʠʪʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʥʘ ʦʧʳʪʥʳʤ ʫʯʘʩʪʢʝ, ʠ ʚʤʝʩʪʝ ʩ ʪʝʤ, 
ʩʦʢʨʘʪʠʪʴ ʯʠʩʣʝʥʥʦʩʪʴ ʚʨʝʜʠʪʝʣʝʡ. ʃʠʯʠʥʢʘ ʶʞʥʦʘʤʝʨʠʢʘʥʩʢʦʡ ʪʦʤʘʪʥʦʡ ʤʦʣʠ ʠ 
ʧʦʚʨʝʞʜʝʥʥʳʡ ʧʣʦʜ ʪʦʤʘʪʦʚ ʚ ʢʦʥʪʨʦʣʴʥʦʤ ʚʘʨʠʘʥʪʝ ʨʠʩʫʥʦʢ 1. 

ʅʘ ʨʠʩʫʥʢʝ 2 ʧʦʢʘʟʘʥ ʧʨʠʤʝʨ ʧʨʠʤʝʥʝʥʠʷ ʬʝʨʦʤʦʥʥʳʭ ʣʦʚʫʰʝʢ ʧʨʠ ʦʪʣʦʚʝ ʙʘʙʦʯʝʢ 

ʪʦʤʘʪʥʦʡ ʤʦʣʠ ʠ ʭʣʦʧʢʦʚʦʡ ʩʦʚʢʠ ʚ ʢʨʝʩʪʴʷʥʩʢʦʤ ʭʦʟʷʡʩʪʚʝ çʉʚʝʪʣʘʥʘè ʥʘ ʧʦʩʘʜʢʘʭ 

ʪʦʤʘʪʦʚ ʦʪʢʨʳʪʦʛʦ ʛʨʫʥʪʘ. 
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ʈʠʩʫʥʦʢ 1 ï ʃʠʯʠʥʢʘ ʶʞʥʦʘʤʝʨʠʢʘʥʩʢʦʡ ʪʦʤʘʪʥʦʡ ʤʦʣʠ ʠ ʧʦʚʨʝʞʜʝʥʥʳʡ ʧʣʦʜ ʪʦʤʘʪʦʚ 

 

 
 

ʈʠʩʫʥʦʢ 2 ï ʆʪʣʦʚ ʙʘʙʦʯʝʢ ʪʦʤʘʪʥʦʡ ʤʦʣʠ (Tuta absoluta) ʠ ʭʣʦʧʢʦʚʦʡ ʩʦʚʢʠ (Helicoverpa 

armigera) ʥʘ ʧʦʩʘʜʢʘʭ ʪʦʤʘʪʦʚ 
 

 ʅʘʨʷʜʫ ʩ ʫʩʪʘʥʦʚʣʝʥʠʝʤ ʩʪʝʧʝʥʠ ʟʘʩʝʣʝʥʥʦʩʪʠ ʨʘʩʪʝʥʠʡ ʚʨʝʜʠʪʝʣʷʤʠ, ʥʘ ʦʧʳʪʥʳʭ 
ʚʘʨʠʘʥʪʘʭ ʦʧʨʝʜʝʣʷʣʠ ʩʪʝʧʝʥʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʦʣʝʟʥʳʭ ʚʠʜʦʚ ʥʘʩʝʢʦʤʳʭ ʚ ʟʘʚʠʩʠʤʦʩʪʠ 
ʦʪ ʧʨʠʤʝʥʷʝʤʦʛʦ ʢʦʤʧʣʝʢʩʘ ʟʘʱʠʪʥʳʭ ʤʝʨ. ɺʠʜʦʚʦʡ ʩʦʩʪʘʚ ʚʳʷʚʣʝʥʥʳʭ ʧʦʣʝʟʥʳʭ 
ʥʘʩʝʢʦʤʳʭ ʥʘ ʚʘʨʠʘʥʪʘʭ ʵʢʦʣʦʛʠʟʠʨʦʚʘʥʥʦʡ ʠ ʭʠʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤ ʚ ʧʦʩʘʜʢʘʭ ʪʦʤʘʪʦʚ 
ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 3. 

ʅʘ ʪʦʤʘʪʘʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʦʣʝʟʥʳʭ ʚʠʜʦʚ ʥʘʩʝʢʦʤʳʭ ʙʳʣʦ ʥʝʟʥʘʯʠʪʝʣʴʥʳʤ. 
ʅʝʩʤʦʪʨʷ ʥʘ ʥʝʚʳʩʦʢʫʶ ʟʘʩʝʣʝʥʥʦʩʪʴ ʵʥʪʦʤʦʬʘʛʦʚ ʚ ʘʛʨʦʮʝʥʦʟʘʭ ʪʦʤʘʪʦʚ, ʦʥʠ ʚ 
ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʪʝʧʝʥʠ ʩʜʝʨʞʠʚʘʣʠ ʨʘʟʚʠʪʠʝ ʬʠʪʦʬʘʛʦʚ ʥʘ ʨʘʩʪʝʥʠʷʭ, ʯʪʦ ʩʢʘʟʘʣʦʩʴ ʥʘ 
ʤʝʥʴʰʝʡ ʧʦʚʨʝʞʜʝʥʥʦʩʪʠ ʨʘʩʪʝʥʠʡ ʥʘ ʵʢʦʣʦʛʠʟʠʨʦʚʘʥʥʦʤ ʚʘʨʠʘʥʪʝ ʦʧʳʪʘ. 

ɺʳʚʦʜʳ. ʈʘʟʨʘʙʦʪʘʥʥʳʝ ʟʘʱʠʪʥʦ-ʩʪʠʤʫʣʠʨʫʶʱʠʝ ʩʦʩʪʘʚʳ ʜʣʷ ʦʟʜʦʨʦʚʣʝʥʠʷ 
ʩʝʤʷʥ ʦʙʝʩʧʝʯʠʣʠ ʩʫʱʝʩʪʚʝʥʥʦʝ ʩʥʠʞʝʥʠʝ ʩʪʝʧʝʥʠ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʨʘʩʪʝʥʠʡ. 
ʕʢʦʣʦʛʠʟʘʮʠʷ ʟʘʱʠʪʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʨʦʪʠʚ ʚʨʝʜʠʪʝʣʝʡ ʥʘ ʬʦʥʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 
ʟʘʱʠʪʥʦ-ʩʪʠʤʫʣʠʨʫʶʱʠʭ ʩʦʩʪʘʚʦʚ ʩ 2-ʭ ʢʨʘʪʥʳʤ ʧʨʠʤʝʥʝʥʠʝʤ ʚ ʪʝʯʝʥʠʠ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ 
ʧʝʨʠʦʜʘ ʙʠʦʠʥʩʝʢʪʠʮʠʜʦʚ ɸʢʪʘʨʦʬʠʪ ʢ.ʵ. ʠ ɹʠʪʦʢʩʠʙʘʮʠʣʣʠʥ, ʧʦʟʚʦʣʠʣʠ ʦʙʝʩʧʝʯʠʪʴ 
ʚʳʩʦʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʧʦʣʫʯʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʦʡ ʧʨʦʜʫʢʮʠʠ. 

ɹʠʦʣʦʛʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʟʘʱʠʪʥʳʭ ʤʝʨ ʥʘ ʪʦʤʘʪʝ ʧʨʦʪʠʚ ʤʦʣʠ ʥʘ 14 ʜʝʥʴ 
ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ ʩʦʩʪʘʚʠʣʘ 98,2%, ʧʨʦʪʠʚ ʭʣʦʧʢʦʚʦʡ ʩʦʚʢʠ 97,0%. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʥʘ 
ʭʠʤʠʯʝʩʢʦʤ ʚʘʨʠʘʥʪʝ ʙʠʦʣʦʛʠʯʝʩʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʪʠʚ ʪʦʤʘʪʥʦʡ ʤʦʣʠ ʩʦʩʪʘʚʠʣʦ 
94,7%, ʧʨʦʪʠʚ ʭʣʦʧʢʦʚʦʡ ʩʦʚʢʠ 90,3%. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʬʝʨʦʤʦʥʥʳʭ ʣʦʚʫʰʝʢ ʚ ʵʢʦʣʦʛʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʝ ʟʘʱʠʪʥʳʭ ʤʝʨ, 

ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʩʫʱʝʩʪʚʝʥʥʫʶ ʩʥʠʞʝʥʠʶ ʯʠʩʣʝʥʥʦʩʪʠ ʙʘʙʦʯʝʢ ʪʦʤʘʪʥʦʡ ʤʦʣʠ ʠ 
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ʭʣʦʧʢʦʚʦʡ ʩʦʚʢʠ, ʪʝʤ ʩʘʤʳʤ ʦʙʝʩʧʝʯʠʚʘʷ ʩʦʢʨʘʱʝʥʠʝ ʧʨʠʤʝʥʝʥʠʷ ʭʠʤʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʠ, 

ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʧʦʣʫʯʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʦʡ ʧʨʦʜʫʢʮʠʠ. 
 
ʊʘʙʣʠʮʘ 3 ï ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʦʣʝʟʥʳʭ ʚʠʜʦʚ ʥʘʩʝʢʦʤʳʭ ʥʘ ʨʘʟʣʠʯʥʳʭ ʚʘʨʠʘʥʪʘʭ 

ʧʦʣʝʚʦʛʦ ʦʧʳʪʘ, ʚ  ʧʦʩʘʜʢʘʭ ʪʦʤʘʪʦʚ  ʂʍ çʉʚʝʪʣʘʥʘè, 2022 ʛ. 
 

ʅʘʟʚʘʥʠʝ ʵʥʪʦʤʦʬʘʛʦʚ ʉʪʝʧʝʥʴ ʟʘʩʝʣʝʥʠʷ ʵʥʪʦʤʦʬʘʛʘʤʠ ʧʦʩʘʜʦʢ ʪʦʤʘʪʘ 
ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʩʭʝʤʘʭ ʟʘʱʠʪʳ ʦʪ ʚʨʝʜʥʳʭ 

ʦʨʛʘʥʠʟʤʦʚ 
ʢʦʥʪʨʦʣʴ ʢɻʦʣʦʛʠʟʠʨʦ-

ʚʘʥʥʘʷ ʩʠʩʪʝʤʘ 
ʭʠʤʠʯʝʩʢʘʷ 
ʩʠʩʪʝʤʘ 
(ʵʪʘʣʦʥ) 

ɸʬʠʜʠʫʩ (Aphidius) ++ ++ ˈ 
ɿʣʘʪʦʛʣʘʟʢʠ (Chrysopidae) ++ ++ + 
 7-ʪʦʯʝʯʥʘʷ ʢʦʨʦʚʢʘ (Coccinellidae) ++ ++ + 
ɹʨʘʢʦʥʠʜʳ (Braconidae) + ˈ ˈ 

ʊʨʠʭʦʛʨʘʤʤʘ (Trichogramma) ++ + ˈ 
ɸʟʠʘʪʩʢʘʷ ʙʦʞʴʷ ʢʦʨʦʚʢʘ (Harmonia 
axyridis) 

++ ++ + 

ɾʫʞʝʣʠʮʘ (Carabidae) ++ ++ + 
ʕʥʢʘʨʟʠʷ (Encarsia) + + ˈ 
ʇʨʠʤʝʯʘʥʠʝ - (+) - ʝʜʠʥʠʯʥʳʝ ʦʩʦʙʠ, (++) - ʯʘʩʪʦ ʚʩʪʨʝʯʘʝʤʳʝ, (ˈ)  - ʥʝ ʚʳʷʚʣʝʥʳ. 
 

ɹʣʘʛʦʜʘʨʥʦʩʪʴ. ʉʪʘʪʴʷ ʥʘʧʠʩʘʥʘ ʚ ʨʘʤʢʘʭ ʇʎʌ BR107649060 çʈʘʟʨʘʙʦʪʢʘ ʠ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʟʘʱʠʪʳ ʧʣʦʜʦʚʳʭ, ʦʚʦʱʥʳʭ, ʟʝʨʥʦʚʳʭ, 

ʢʦʨʤʦʚʳʭ, ʙʦʙʦʚʳʭ ʠ ʢʘʨʘʥʪʠʥʘ ʨʘʩʪʝʥʠʡè ʥʘ 2021-2023 ʛʛ. ʧʦ 4 ʟʘʜʘʯʝ çʈʘʟʨʘʙʦʪʢʘ 

ʵʢʦʣʦʛʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʟʘʱʠʪʳ ʜʠʚʝʨʩʠʬʠʢʘʮʠʦʥʥʳʭ ʠ ʧʣʦʜʦʦʚʦʱʥʳʭ ʢʫʣʴʪʫʨ ʦʪ 

ʚʨʝʜʥʳʭ ʦʨʛʘʥʠʟʤʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʟʦʥʳ ʚʦʟʜʝʣʳʚʘʥʠʷè. 
 

ʃʠʪʝʨʘʪʫʨʘ: 

 

[1] ɹʦʥʜʘʨʝʥʢʦ, ʅ.ɺ. ɹʠʦʣʦʛʠʯʝʩʢʘʷ ʟʘʱʠʪʘ ʨʘʩʪʝʥʠʡ. ï ʄ.: ɸʛʨʦʧʨʦʤʠʟʜʘʪ, 1986. ï 278 ʩ.  

[2] ʃʘʛʫʥʦʚ, ɸ.ɻ. ʇʝʩʪʠʮʠʜʳ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ. ï ʄ.: ɸʛʨʦʧʨʦʤʠʟʜʘʪ, 1985. ï 142 ʩ.   

[3] ʉʦʢʦʣʦʚ, ʄ.ʉ., ʄʦʥʘʩʪʳʨʩʢʠʡ ʆ.ɸ., ʇʠʢʫʰʦʚʘ ʕ.ɸ. ʕʢʦʣʦʛʠʟʘʮʠʷ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ. ï 

ʇʫʱʠʥʦ, 1994. ï 456 ʩ.  

[4] ɼʞʘʚʘʭʠʷ, ɺ.ɻ., ʉʪʘʮʶʢ ʅ.ɺ., ʑʝʨʙʘʢʦʚʘ ʃ.ɸ., ʇʦʧʣʝʪʘʝʚʘ ʉ.ɹ. ɸʬʣʘʪʦʢʩʠʥʳ: 

ʠʥʛʠʙʠʨʦʚʘʥʠʝ ʙʠʦʩʠʥʪʝʟʘ, ʧʨʦʬʠʣʘʢʪʠʢʘ ʟʘʛʨʷʟʥʝʥʠʷ ʠ ʜʝʢʦʥʪʘʤʠʥʘʮʠʷ ʘʛʨʦʧʨʦʜʫʢʮʠʠ ï ʄ.: 

ʆʆʆ ʈʝʜʘʢʮʠʷ ʞʫʨʥʘʣʘ çɼʦʩʪʠʞʝʥʠʷ ʥʘʫʢʠ ʠ ʪʝʭʥʠʢʠ ɸʇʂè, 2017. ï 162 ʩ.  

[5] ʗʨʢʫʣʦʚ, ʌ.ʗ. ʈʦʣʴ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʤʝʪʦʜʘ ʢʘʢ ʨʝʛʫʣʠʨʫʶʱʝʛʦ ʬʘʢʪʦʨʘ ʯʠʩʣʝʥʥʦʩʪʠ 

ʩʦʩʫʱʠʭ ʠ ʣʠʩʪʦʛʨʳʟʫʱʠʭ ʥʘʩʝʢʦʤʳʭ ʚ ʘʛʨʦʙʠʦʮʝʥʦʟʘʭ ʇʨʠʤʦʨʴʷ//ɼʘʣʴʥʝʚʦʩʪʦʯʥʳʡ ʘʛʨʘʨʥʳʡ 

ʚʝʩʪʥʠʢ, ï 2017. -  ̄4 (44). ï ʉ. 79-90. 

[6] ʗʨʢʫʣʦʚ, ʌ.ʗ. ʀʩʧʦʣʴʟʫʷ ʩʠʣʳ ʧʨʠʨʦʜʳ//ɿʘʱʠʪʘ ʠ ʢʘʨʘʥʪʠʥ ʨʘʩʪʝʥʠʡ, ï 2013. - ˉ2. ï 

ʉ. 44-45. 

[7] ɸʙʨʘʤʦʚ, ɸ.ʉ. ʆʩʥʦʚʥʳʝ ʚʨʝʜʠʪʝʣʠ ʙʝʣʦʢʦʯʘʥʥʦʡ ʢʘʧʫʩʪʳ//ʉʦʚʨʝʤʝʥʥʳʝ 

ʘʛʨʦʪʝʭʥʦʣʦʛʠʠ ʚ ʘʨʠʜʥʦʡ ʟʦʥʝ ʠ ʠʭ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʦʮʝʥʢʘ. ɸʩʪʨʘʭʘʥ, ï 2019. ï ɺʳʧʫʩʢ 4. ï ʉ. 4-5. 

[8] ʊʠʭʦʥʦʚʠʯ, ʀ.ɸ. ɹʠʦʧʨʝʧʘʨʘʪʳ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ//ʄʝʪʦʜʦʣʦʛʠʷ ʠ ʧʨʘʢʪʠʢʘ 

ʧʨʠʤʝʥʝʥʠʷ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʝ ʠ ʢʦʨʤʦʧʨʦʠʟʚʦʜʩʪʚʝ. ï ʄ.: ʈʦʩʩʝʣʴʭʦʟʘʢʘʜʝʤʠʷ, 

2005. ï 154 ʩ.  

[9] ʂʫʨʜʶʤʦʚ, ʅ.ʀ. ʄʘʩʪʝʨʩʪʚʦ ʧʣʦʜʦʨʦʜʠʷ/ʀʟʜ. ɼʦʤ çɺʣʘʜʠʩè, 2007. ï 512 ʩ. 

[10] ɸʙʘʩʦʚ, ʄ.ʄ., ʇʦʥʦʤʘʨʝʚ ɺ.ʃ., ɸʪʘʥʦʚ ʅ.ʄ., ʂʫʟʠʥʘ ʅ.ʇ., ɽʨʝʤʠʥ ʉ.ɸ., ʃʝʩʥʳʭ ɼ.ʀ., 

ʃʦʝʚʘ ɿ.ʉ., ʉʘʧʦʞʥʠʢʦʚ ɸ.ʗ. ʇʣʘʥ ʧʨʠʤʝʥʝʥʠʷ ʬʝʨʦʤʦʥʥʳʭ ʠ ʮʚʝʪʥʳʭ ʣʦʚʫʰʝʢ ʜʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ 

ʢʘʨʘʥʪʠʥʥʦʛʦ ʬʠʪʦʩʘʥʠʪʘʨʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʦʜʢʘʨʘʥʪʠʥʥʳʭ ʦʙʲʝʢʪʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ ʚ ʧʝʨʠʦʜ 2019-2021 ʛʛ. (ʩ ʜʦʧʦʣʥʝʥʠʷʤʠ ʠ ʠʟʤʝʥʝʥʠʷʤʠ). ʈʝʜ. ɸʨʪʝʤʴʝʚʘ ʊ.ɺ. ʄʦʩʢʚʘ, 

2018. 115 ʩ. 

[11] ʂʦʚʘʣʝʥʢʦ, ʊ.ʂ., ʇʨʦʥʶʰʢʠʥʘ ɸ.ʉ. ʇʨʠʤʝʥʝʥʠʝ ʪʨʠʭʦʛʨʘʤʤʳ ʜʣʷ ʨʝʛʫʣʠʨʦʚʘʥʠʷ 

ʯʠʩʣʝʥʥʦʩʪʠ ʚʨʝʜʠʪʝʣʝʡ ʢʘʧʫʩʪʳ ʚ ʫʩʣʦʚʠʷʭ ʇʨʠʤʦʨʩʢʦʛʦ ʂʨʘʷ//ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʞʫʨʥʘʣ, ï 2019. -  ̄9-2 (87). ï ʉ. 52-54. 

https://www.elibrary.ru/contents.asp?id=40805349
https://www.elibrary.ru/contents.asp?id=40805349
https://www.elibrary.ru/contents.asp?id=40805349&selid=40805362


240  

[12] ʄʠʩʨʠʝʚʘ, ɹ.ʋ. ɼʠʥʘʤʠʢʘ ʯʠʩʣʝʥʥʦʩʪʠ ʢʘʧʫʩʪʥʦʡ ʪʣʠ ʠ ʫʨʦʚʝʥʴ ʝʝ ʧʘʨʘʟʠʪʠʨʦʚʘʥʠʷ 

ʘʬʠʜʦʬʘʛʘʤʠ//ɿʘʱʠʪʘ ʠ ʢʘʨʘʥʪʠʥ ʨʘʩʪʝʥʠʡ, ï 2007. -  ̄12. ï ʉ. 30. 

[13] ʊʠʝʚ, ʈ.ɸ. ʆʧʪʠʤʠʟʘʮʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʭʠʤʠʯʝʩʢʠʭ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʟʘʱʠʪʳ 

ʥʘ ʪʦʤʘʪʘ// ɺʝʩʪʥʠʢ ɸʜʳʛʝʡʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. ʉʝʨʠʷ 4: 

ɽʩʪʝʩʪʚʝʥʥʦʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʠ ʪʝʭʥʠʯʝʩʢʠʝ ʥʘʫʢʠ, ï 2018. - ˉ4 (231). ï ʉ. 145-148.  

[14] ɼʞʘʡʤʫʨʟʠʥʘ, ɸ.ɸ., ʉʘʛʠʪʦʚ ɸ.ʆ., ɽʩʞʘʥʦʚ ʊ.ʂ., ʋʤʠʨʘʣʠʝʚʘ ɾ.ɿ. çʉʧʦʩʦʙ 

ʦʧʨʝʜʝʣʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʝʧʘʨʘʪʦʚ ʧʨʦʪʠʚ ʛʨʠʙʥʦʡ ʠ ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʠʥʬʝʢʮʠʠ ʚ ʩʝʤʝʥʘʭè. 

ʀʥʥʦʚʘʮʠʦʥʥʳʡ ʧʘʪʝʥʪ ʈʂ ˉ 28979, ï 2014. 

[15] ɼʞʘʡʤʫʨʟʠʥʘ, ɸ.ɸ., ʉʘʛʠʪʦʚ ɸ.ʆ., ɽʩʞʘʥʦʚ ʊ.ʂ., ʋʤʠʨʘʣʠʝʚʘ ɾ.ɿ., ʂʦʧʞʘʩʘʨʦʚ ɹ.ʂ. 

çʉʧʦʩʦʙ ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʷ ʩʝʤʷʥ ʟʘʱʠʪʥʦ-ʩʪʠʤʫʣʠʨʫʶʱʠʤʠ ʩʦʩʪʘʚʘʤʠè. ʀʥʥʦʚʘʮʠʦʥʥʳʡ ʧʘʪʝʥʪ 

ʈʂ ̄ 28978, ï 2015. 

[16] ʇʠʣʘʡ, ɺ.ʌ. ʄʝʪʦʜʠʢʘ ʠʟʫʯʝʥʠʷ ʬʘʫʥʳ ʠ ʬʝʥʦʣʦʛʠʠ ʥʘʩʝʢʦʤʳʭ. ï ɺʦʨʦʥʝʞ, 1970. ï 

113 ʩ. 

[17] ʄʝʛʘʝʚ, ɺ.ɸ. ɺʳʷʚʣʝʥʠʝ ʚʨʝʜʠʪʝʣʝʡ ʧʦʣʝʚʳʭ ʢʫʣʴʪʫʨ. ï ʄ.: ʂʦʣʦʩ, 1968. 

ʄʝʪʦʜʠʯʝʩʢʠʝ ʫʢʘʟʘʥʠʷ ʧʦ ʨʝʛʠʩʪʨʘʮʠʦʥʥʳʤ ʠʩʧʳʪʘʥʠʷʤ ʬʫʥʛʠʮʠʜʦʚ ʚ ʩʝʣʴʩʢʦʤ 

ʭʦʟʷʡʩʪʚʝ. ï ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, 2009. ï ʉ. 65-68.      

 

References: 

 

[1] Bondarenko, N.V. Biologicheskaya zashchita rastenij, ï M.: Agropromizdat, 1986. ï 278 s.  

[2] Lagunov, A.G. Pesticidy v sel'skom hozyajstve. ï M.: Agropromizdat, 1985. ï 142 s.   

[3] Sokolov, M.S., Monastyrskij O.A., Pikushova E.A. Ekologizaciya zashchity rastenij. 

Pushchino, 1994. ï 456 s.  

[4] Dzhavahiya, V.G., Stacyuk N.V., Shcherbakova L.A., Popletaeva S.B. Aflatoksiny: 

ingibirovanie biosinteza, profilaktika zagryazneniya i dekontaminaciya agroprodukcii /ï M.: OOO 

Redakciya zhurnala çDostizheniya nauki i tekhniki APKè, 2017. ï 162 s.  

[5] Yarkulov , F.Y. Rol' biologicheskogo metoda kak reguliruyushchego faktora chislennosti 

sosushchih i listogryzushchih nasekomyh v agrobiocenozah Primor'ya//Dal'nevostochnyj agrarnyj 

vestnik, ï 2017. - ˉ 4 (44). ï S. 79-90. 

[6] Yarkulov , F.Y. Ispol'zuya sily prirody//Zashchita i karantin rastenij, ï 2013. - ˉ 2. ï S. 44-

45. 

[7] Abramov, A.S. Osnovnye vrediteli belokochannoj kapusty//Sovremennye agrotekhnologii v 

aridnoj zone i ih ekonomicheskaya ocenka. Astrahan, 2019. Vypusk 4. ï S.4-5. 

[8] Tihonovich, I.A. Biopreparaty v sel'skom hozyajstve//Metodologiya i praktika primeneniya 

mikroorganizmov v rastenievodstve i kormoproizvodstve. ï M.: Rossel'hozakademiya, 2005. ï 154 s.  

[9] Kurdyumov , N.I. Masterstvo plodorodiya/Izd. Dom çVladisè, 2007. ï 512 s. 

            [10] Abasov, M.M., Ponomarev V.L., Atanov N.M., Kuzina N.P., Eremin S.A., Lesnyh D.I., 

Loeva Z.S., Sapozhnikov A.Y. Plan primeneniya feramonnyh i cvetnyh lovushek dlya ustanovleniya 

karantinnogo fitosanitarnogo sostoyaniya podkarantinnyh obektov na territorii Rossiyskoy Federacii v 

period 2019-2021 gg. (s dopolneniyami i izmeneniyami). Red. Artemeva T.V. Moskva, ï 2018. ï 115 s. 

 [11] Kovalenko, T.K.  Pronushkina A.S. Primenenie trihgrammy dlya regulirovaniya chislennosti 

vrediteley kapusty v usloviyah Primorskovo Kraya//Mezhdunarodnyi nauchno-issledovatelskii jurnal. ï 

2019. -  ̄9-2 (87). ï S. 52-54. 

            [12] Misrieva, B.U. Dinamika chislennosti kapustnoitli I urovenô ee parazitirovaniya 

afidofagami//Zashita I karantin rastenii, ï 2007. -  ̄12. ï S. 30. 

[13] Tiev, R.A. Optimizaciya ispol'zovaniya himicheskih i biologicheskih sredstv zashchity na 

tomata// Vestnik Adygejskogo gosudarstvennogo universiteta. Seriya 4: Estestvennomatematicheskie i 

tekhnicheskie nauki, ï 2018. - ˉ4 (231). ï S. 145-148.  

[14] Dzhajmurzina, A.A., Sagitov A.O., Eszhanov T.K., Umiralieva Zh.Z. çSposob 

opredeleniya effektivnosti preparatov protiv gribnoj i bakterial'noj infekcii v semenahè. Innovacionnyj 

patent RK ˉ 28979, ï 2014. 

[15] Dzhajmurzina, A.A., Sagitov A.O., Eszhanov T.K., Umiralieva Zh.Z., Kopzhasarov B.K. 

çSposob obezzarazhivaniya semyan zashchitno-stimuliruyushchimi sostavamiè. Innovacionnyj patent RK 

ˉ 28978, ï 2015. 

[16] Pilaj , V.F. Metodika izucheniya fauny i fenologii nasekomyh. ï Voronezh, 1970. ï 113 s. 

[17] Megaev V.A. Vyyavlenie vreditelej polevyh kul'tur. ï M.: Kolos, 1968. Metodicheskie 

ukazaniya po registracionnym ispytaniyam fungicidov v sel'skom hozyajstve. ï Sankt-Peterburg, 2009. ï 

https://www.elibrary.ru/contents.asp?id=33461532
https://www.elibrary.ru/contents.asp?id=33461532&selid=13794495
https://www.elibrary.ru/contents.asp?id=40805349&selid=40805362
https://www.elibrary.ru/contents.asp?id=33461532&selid=13794495


241  

S. 65-68. 

 

 ʁɽʉɯʅתɸʋ ʐɸʈɸʃɸʈʓ ɾנʆʈפ ɸʈʉʓפ ɿʀʗʅʂɽʉʊɽʈɯʅɽ רʓʃʓʅʓפɼɸ פʓɿɸʅɸפ

ʕʂʆʃʆɻʀʗʃɸʅɼʓʈʋ ʊᴄʉɯʃɼɽʈɯ 

 

ʏʘʜʠʥʦʚʘ ɸ.ʄ.   

ʂʫʨʤʘʥʛʘʣʠʝʚʘ ʅ.ɼ. ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ סʳʣʳʤʜʘʨʳʥʳש ʢʘʥʜʠʜʘʪʳ  

ɽʩʞʘʥʦʚ ʊ.ʂ. ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ סʳʣʳʤʜʘʨʳʥʳש ʢʘʥʜʠʜʘʪʳ  

ʅʠʷʟʙʝʢʦʚ ɾ.ɹ. ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ סʳʣʳʤʜʘʨʳʥʳש ʢʘʥʜʠʜʘʪʳ  

ɽʨʪʘʝʚʘ ɹ.ɸ. ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ סʳʣʳʤʜʘʨʳʥʳש ʤʘʛʠʩʪʨʽ  

 

 çɾ.ɾʠʝʤʙʘʝʚ ʘʪʳʥʜʘϤʳ ϧʘʟʘϨ Ϻʩʽʤʜʽʢ ϨʦʨϤʘʫ ʞϸʥʝ ʢʘʨʘʥʪʠʥ Ϥʳʣʳʤʠ-ʟʝʨʪʪʝʫ ʠʥʩʪʠʪʫʪʳè 

ɾʐʉ, ɸʣʤʘʪʳ Ϩ., ϧʘʟʘϨʩʪʘʥ 

 

ɸשʜʘʪʧʘ. ʄʘץʘʣʘʜʘ פʘʟʘץʩʪʘʥʥʳש ʦשʪװʩʪʽʢ-ʰʳסʳʩʳʥʜʘ ץʳʟʘʥʘץ ʜʘץʳʣʳʥʳש 

ʟʠʷʥʢʝʩʪʝʨʽʥʝʥ ץʦʨסʘʫ ʰʘʨʘʣʘʨʳʥʳש ʵʢʦʣʦʛʠʷʣʘʥʜʳʨʳʣסʘʥ ʞװʡʝʩʽʥ ᴅʟʽʨʣʝʫ ʙʦʡʳʥʰʘ סʳʣʳʤʠ 

ʟʝʨʪʪʝʫʣʝʨʜʽש ʥᴅʪʠʞʝʣʝʨʽ ʙʝʨʽʣʛʝʥ. ʆשʪװʩʪʽʢ ʘʤʝʨʠʢʘʣʳץ ץʳʟʘʥʘץ ʢװʡʝ ʢᴇʙʝʣʝʛʽ (Tuta absoluta) 

ʤʝʥ ʤʘץʪʘ ʢᴇʙʝʣʝʛʽ (Helicoverpa armigera) ץʳʟʘʥʘץ ʜʘץʳʣʳʥʳש ʟʘץʳʤʜʘʥʫ ʜᴅʨʝʞʝʩʽ ᴅʨ ʞʳʣʜʘʨʳ 

ʦʨʪʘ ʝʩʝʧʧʝʥ 40%-סʘ ʞʝʪʝʜʽ. ɸʰʳץ ʪʘʥʘʧʪʘ ʩʳʥʘץʪʘʨʳʥʳש ʥᴅʪʠʞʝʣʝʨʽ ʟʘʣʘʣʩʳʟʜʘʥʜʳʨʫ װʰʽʥ 

 ʜʝשʢʝʟʝ ץʚʝʛʝʪʘʮʠʷʣʳ ץʦʣʜʘʥʫ, ʩʦʥʜʘʡ-ʘץ ʦʩʳʣʳʩʪʘʨʜʳץ ʘʥʳʰ ʞᴅʥʝ ʳʥʪʘʣʘʥʜʳʨʫʰʳסʦʨץ

ʭʠʤʠʷʣʳץ ʞᴅʥʝ ʙʠʦʣʦʛʠʷʣʳץ ʧʨʝʧʘʨʘʪʪʘʨʤʝʥ ʝʢʽ ʨʝʪ ᴇשʜʝʫ ץʳʟʘʥʘץʪʳש ʪʘʤʳʨ ʰʽʨʽʛʽ ʤʝʥ ץʘʨʘ 

ʩʠʨʘץ ʘʫʨʫʣʘʨʳʤʝʥ ʪʠʽʤʜʽ ʢװʨʝʩʝʪʽʥʽʥ ʢᴇʨʩʝʪʪʽ. פʳʟʘʥʘץʪʳש ʢװʡʝ ʢᴇʙʝʣʝʛʽ ʟʠʷʥʢʝʩʽʥʝ ץʘʨʩʳ 

 ʪʘ ʢᴇʙʝʣʝʛʽʥʝץʪʠʽʤʜʽʣʽʛʽ 98,2%, ʤʘ ץʥʽ ʙʠʦʣʦʛʠʷʣʳװʘʥʥʘʥ ʢʝʡʽʥ 14-ʰʽ ʢסʦʣʜʘʥץ ʘʫ ʰʘʨʘʣʘʨʜʳסʦʨץ

 ץʘʨʩʳ ʙʠʦʣʦʛʠʷʣʳץ ʡʝ ʢᴇʙʝʣʝʛʽʥʝװʢ ץʳʟʘʥʘץ ʘʜʘץʩײʥ ץʨʘʜʳ. ʊʠʽʩʽʥʰʝ, ʭʠʤʠʷʣʳײץ ʘʨʩʳ 97,0%ץ

ʪʠʽʤʜʽʣʽʢ 94,7%, ʤʘץʪʘ ʢᴇʙʝʣʝʛʽʥʝ ץʘʨʩʳ 90,3% ײץʨʘʜʳ. ʕʢʦʣʦʛʠʷʣʳץ ʥײʩץʘʣʘʨ ʙʦʡʳʥʰʘ ʧʘʡʜʘʣʳ 

ʞᴅʥʜʽʢʪʝʨʜʽש (ʵʥʪʦʤʦʬʘʛʪʘʨʜʳש) ʪװʨʣʝʨʽʥʽש ʩʘʥʳ ʜʝʨʣʽʢ ʙʘץʳʣʘʫ ʜʝשʛʝʡʽʥʜʝ ʙʦʣʜʳ, ʘʣ ʭʠʤʠʷʣʳץ 

ᴇשʜʝʫʜʽ ץʦʣʜʘʥסʘʥʜʘ ʦʣʘʨʜʳש ʞʦץʪʳסʳ ʙʘʡץʘʣʜʳ. פʦʨסʘʥʳʩ ʰʘʨʘʣʘʨʳʥʳש ʵʢʦʣʦʛʠʷʣʘʥסʘʥ 

ʞװʡʝʩʽʥʜʝ ʬʝʨʦʤʦʥʜʳ ʪײʟʘץʪʘʨʜʳ ץʦʣʜʘʥʫ ץʳʟʘʥʘץ ʢװʡʝ ʢᴇʙʝʣʝʛʽ ʤʝʥ ʤʘץʪʘ ʢᴇʙʝʣʝʛʽʥʽש ʩʘʥ 

ʤᴇʣʰʝʨʽʥ ʘʡʪʘʨʣʳץʪʘʡ ʘʟʘʶʳʥʘ, ʩʦʣ ʘʨץʳʣʳ ʭʠʤʠʷʣʳץ ᴇשʜʝʫʜʽ ץʦʣʜʘʥʫʜʳ ʘʟʘʡʪʫסʘ ʞᴅʥʝ 

ʥᴅʪʠʞʝʩʽʥʜʝ ʵʢʦʣʦʛʠʷʣʳץ ʪʘʟʘ ᴇʥʽʤ ʘʣʫסʘ ʳץʧʘʣ ʝʪʪʽ. 

ʊʽʨʝʢ ʩᴇʟʜʝʨ: ʵʢʦʣʦʛʠʟʘʮʠʷ, ʬʠʪʦʬʘʛʪʘʨ, ʵʥʪʦʤʦʬʘʛʪʘʨ, ʬʝʨʦʤʦʥ ʪײʟʘץʪʘʨʳ, ʟʠʷʥʢʝʩʪʝʨ 
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Annotation. The results of scientific researches on development of ecological system of protective 

measures against pests in tomato crop in the south-east of Kazakhstan are given in the article. According 

to monitoring data damage degree of tomatoes by South American tomato moth (Tuta absoluta) and 

cotton moth (Helicoverpa armigera) reached, on the average, 40% in different years. Alternaria solani on 

tomatoes (in some years, the incidence rate was up to 100%), Stolubra spp. (Sol§num lycop®rsicum), 5-

20%. The number of beneficial insect species (entomophages) in the ecologized variants was practically 

at the control level, while when using chemicals, their practical absence was noted. The use of pheromone 

traps in the ecologized system of protective measures contributed to a significant reduction in the number 

of tomato moth and cotton cutworm, thereby reducing the use of chemicals and, as a consequence, 

obtaining environmentally friendly products. 
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1ʂʘʟʘʭʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʘʣʴ-ʌʘʨʘʙʠ, ʛ. ɸʣʤʘʪʳ, ʂʘʟʘʭʩʪʘʥ 

2ʈɻʇ çʂʘʟʛʠʜʨʦʤʝʪè, ʛ. ɸʣʤʘʪʳ, ʂʘʟʘʭʩʪʘʥ 

 

ɸʥʥʦʪʘʮʠʷ. ɼʠʥʘʤʠʯʥʳʝ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʦʢʘʟʳʚʘʶʪ ʟʥʘʯʠʪʝʣʴʥʦʝ 

ʚʣʠʷʥʠʝ ʥʘ ʝʩʪʝʩʪʚʝʥʥʳʝ ʧʨʠʨʦʜʥʳʝ ʧʨʦʮʝʩʩʳ, ʚ ʯʘʩʪʥʦʩʪʠ ʧʨʠʨʦʜʥʦʝ ʨʘʚʥʦʚʝʩʠʝ ʚ ʧʫʩʪʳʥʥʳʭ 

ʣʘʥʜʰʘʬʪʘʭ ʤʦʞʝʪ ʙʳʪʴ ʥʘʨʫʰʝʥʦ ʧʨʠ ʟʥʘʯʠʪʝʣʴʥʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʷʭ. ʊʘʢʠʝ 

ʥʘʨʫʰʝʥʠʷ ʧʨʠʚʦʜʷʪ ʢ ʢʦʣʠʯʝʩʪʚʝʥʥʳʤ ʠ ʢʘʯʝʩʪʚʝʥʥʳʤ ʠʟʤʝʥʝʥʠʷʤ ʧʘʩʪʙʠʱʥʳʭ ʨʝʩʫʨʩʦʚ 

ʧʫʩʪʳʥʴ ʖʞʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ.  

ʎʝʣʴʶ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʨʘʙʦʪʳ ʜʘʪʴ ʘʥʘʣʠʟ ʜʠʥʘʤʠʢʠ ʦʩʥʦʚʥʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʪʝʨʨʠʪʦʨʠʠ ʊʘʣʘʩʩʢʦʛʦ ʨʘʡʦʥʘ ɾʘʤʙʳʣʩʢʦʡ ʦʙʣʘʩʪʠ ʧʦ ʜʘʥʥʳʤ ʧʨʠʣʝʛʘʶʱʠʭ 

ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʩʪʘʥʮʠʠ. ʉʦʛʣʘʩʥʦ ɺʩʝʤʠʨʥʦʡ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʦʡ ʦʨʛʘʥʠʟʘʮʠʠ, ʜʘʥʥʳʝ 

ʥʘʙʣʶʜʝʥʠʡ ʟʘ ʧʝʨʠʦʜ ʩ 1 ʷʥʚʘʨʷ 1991 ʛ. ʧʦ 31 ʜʝʢʘʙʨʷ 2020 ʛ ʩʯʠʪʘʶʪʩʷ ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ 

ʩʪʘʥʜʘʨʪʥʳʤʠ ʥʦʨʤʘʤʠ.  

ɺ ʥʘʰʝʡ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʪʨʝʥʜʦʚʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʧʦ ʜʚʫʤ 

ʧʝʨʠʦʜʘʤ: 1) ʩ 1961 ʛʦʜʘ ʧʦ 2020 ʛʦʜ ʠ 2) ʩ 1976 ʛʦʜʘ ʧʦ 2020 ʛʦʜ. ʀʟʤʝʥʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ 

ʠ ʢʦʣʠʯʝʩʪʚʘ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ ʟʘ ʫʢʘʟʘʥʥʳʝ ʠʥʪʝʨʚʘʣʳ ʥʘʙʣʶʜʝʥʠʡ ʠʩʧʦʣʴʟʦʚʘʥʳ 

ʢʦʵʬʬʠʮʠʝʥʪʳ ʣʠʥʝʡʥʳʭ ʪʨʝʥʜʦʚ, ʦʧʨʝʜʝʣʷʝʤʳʭ ʧʦ ʤʝʪʦʜʫ ʥʘʠʤʝʥʴʰʠʭ ʢʚʘʜʨʘʪʦʚ. ɼʣʷ ʦʮʝʥʢʠ 

ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʨʝʟʫʣʴʪʘʪʦʚ ʠʟʤʝʥʝʥʠʡ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʢʨʠʪʝʨʠʡ t ʉʪʴʜʝʥʪʘ. 

ɼʣʷ ʦʮʝʥʢʠ ʨʘʟʥʠʮʳ ʤʝʞʜʫ ʦʧʦʨʥʳʤʠ ʥʦʨʤʘʤʠ ʠ ʩʪʘʥʜʘʨʪʥʳʤʠ ʥʦʨʤʘʤʠ ʢʦʣʠʯʝʩʪʚʘ 

ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʥʝʧʘʨʘʤʝʪʨʠʯʝʩʢʠʡ ʢʨʠʪʝʨʠʡ U ʄʘʥʥʘ-ʋʠʪʥʠ. ɺ ʨʘʙʦʪʝ 

ʚʧʝʨʚʳʝ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦ ʪʝʨʨʠʪʦʨʠʠ ʊʘʣʘʩʩʢʦʛʦ ʨʘʡʦʥʘ ʠ ʠʭ 

ʩʨʘʚʥʝʥʠʝ ʩ ʛʣʦʙʘʣʴʥʳʤʠ ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʠʟʤʝʥʝʥʠʷʤʠ, ʚ ʯʘʩʪʥʦʩʪʠ ʩ ʜʠʥʘʤʠʢʦʡ ʠʟʤʝʥʝʥʠʡ 

ʪʝʤʧʝʨʘʪʫʨʳ ʧʨʠʟʝʤʥʦʛʦ ʩʣʦʷ ʚʦʟʜʫʭʘ.  

ʈʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʫʢʘʟʳʚʘʶʪ ʥʘ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ ʠʟʤʝʥʝʥʠʡ ʧʦ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʤ 

ʩʪʘʥʮʠʷʤ. ʅʘ ʩʪʘʥʮʠʠ ʋʶʢ, ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʊʘʣʘʩʩʢʦʛʦ ʨʘʡʦʥʘ ʟʘ ʧʝʨʠʦʜ 1961-2020 

ʛʦʜʳ ʥʘʙʣʶʜʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʫʤʝʥʴʰʝʥʠʷ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ, ʫʤʝʥʴʰʝʥʠʝ ʩʨʝʜʥʝʡ 

ʤʥʦʛʦʣʝʪʥʝʡ ʩʫʤʤʳ ʦʩʘʜʢʦʚ ʩʦʩʪʘʚʠʣʦ 24,5%. ʅʘ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʩʪʘʥʮʠʷʭ ʉʘʫʜʘʢʝʥʪ, 

ʄʦʡʳʢʫʤ ʠ ʋʣʘʥʙʝʣʴ ʩʪʘʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʭ ʠʟʤʝʥʝʥʠʡ ʚ ʭʦʜʝ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ ʥʝʪ.  

ʉʦʚʨʝʤʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʧʨʠʟʝʤʥʦʛʦ ʩʣʦʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʫʚʝʣʠʯʝʥʠʝʤ ʩʢʦʨʦʩʪʠ ʠʟʤʝʥʝʥʠʷ ʚ ʩʪʦʨʦʥʫ ʧʦʚʳʰʝʥʠʷ ʠ ʜʦʩʪʠʛʘʝʪ ʚ ʧʨʝʜʝʣʘʭ 0,63 ... 0,8Áʉ ʟʘ 10 

ʣʝʪ. ʀʟʤʝʥʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʥʝ ʥʘʙʣʶʜʘʶʪʩʷ ʚ ʦʩʝʥʥʠʡ ʧʝʨʠʦʜ. ʉʦʛʣʘʩʥʳʤ ʜʘʥʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʛʣʦʙʘʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʯʘʩʪʠʯʥʦ ʧʦʜʪʚʝʨʞʜʘʶʪʩʷ. ʇʦʣʫʯʝʥʥʳʝ 

ʨʝʟʫʣʴʪʘʪʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʨʘʙʦʪ ʧʦ ʧʨʦʙʣʝʤʘʤ ʜʝʛʨʘʜʘʮʠʠ ʧʫʩʪʳʥʥʳʭ ʧʘʩʪʙʠʱ, 
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ʧʨʦʛʥʦʟʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʘʥʥʳʭ ʨʝʩʫʨʩʦʚ ʜʣʷ ʦʪʛʦʥʥʦʛʦ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʝʛʨʘʜʘʮʠʷ, ʦʧʫʩʪʳʥʠʚʘʥʠʷ, ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ, ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ 

ʜʘʥʥʳʝ. 

 

ɺʚʝʜʝʥʠʝ. ɻʣʦʙʘʣʴʥʦʝ ʦʧʫʩʪʳʥʠʚʘʥʠʝ ʟʘʪʨʘʛʠʚʘʝʪ ʧʷʪʫʶ ʯʘʩʪʴ ʥʘʩʝʣʝʥʠʷ ʤʠʨʘ, 

ʞʠʚʫʱʠʭ ʚ ʟʘʩʫʰʣʠʚʳʭ ʨʘʡʦʥʘʭ, ʦʩʦʙʝʥʥʦ ʞʠʪʝʣʝʡ ʩ ʥʠʟʢʠʤ ʫʨʦʚʥʝʤ ʞʠʟʥʠ [1]. 

ʇʨʦʮʝʩʩʳ ʜʝʛʨʘʜʘʮʠʠ ʟʝʤʝʣʴ ʠ ʪʘʢ ʥʘʟʳʚʘʝʤʦʝ ʦʧʫʩʪʳʥʠʚʘʥʠʝ ʚ ʟʘʩʫʰʣʠʚʳʭ ʨʝʛʠʦʥʘʭ 

ʧʨʦʜʦʣʞʘʝʪ ʩʚʦʝ ʨʘʟʚʠʪʠʝ ʠ ʦʭʚʘʪʳʚʘʝʪ ʥʦʚʳʝ ʪʝʨʨʠʪʦʨʠʠ [2]. ɹʦʣʝʝ 95% ʧʫʩʪʳʥʴ 

ʫʤʝʨʝʥʥʦʛʦ ʧʦʷʩʘ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʩʪʨʘʥʳ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ, ʚʢʣʶʯʘʷ ʂʠʪʘʡ ʠ ʄʦʥʛʦʣʠʶ. 

ʉʘʤʳʝ ʢʨʫʧʥʳʝ ʚ ʩʪʨʘʥʘʭ ʉʅɻ ï ʂʘʨʘʢʫʤʳ, ʂʳʟʳʣʢʫʤʳ, ʄʦʡʳʥʢʫʤʳ, ʧʣʘʪʦ ʋʩʪʶʨʪ ʠ 

ɸʨʘʣʢʫʤ (ʦʩʫʰʝʥʥʦʝ ʜʥʦ ɸʨʘʣʴʩʢʦʛʦ ʤʦʨʷ). ʇʫʩʪʳʥʠ ʟʘʥʠʤʘʶʪ ʧʦʨʷʜʢʘ 44% ʪʝʨʨʠʪʦʨʠʠ 

ʂʘʟʘʭʩʪʘʥʘ ʠ  80-90% ʪʝʨʨʠʪʦʨʠʠ ʊʫʨʢʤʝʥʠʩʪʘʥʘ ʠ ʋʟʙʝʢʠʩʪʘʥʘ. ʎʝʥʪʨʘʣʴʥʘʷ ɸʟʠʷ ʚ 

ʬʠʟʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʠ ʧʨʦʜʦʣʞʘʝʪʩʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʂʠʪʘʷ ʠ ʄʦʥʛʦʣʠʠ, ʛʜʝ 

ʨʘʩʧʦʣʦʞʝʥʳ ʦʛʨʦʤʥʳʝ ʧʦ ʧʣʦʱʘʜʠ ʧʫʩʪʳʥʠ ɻʦʙʠ, ʊʘʢʣʘʤʘʢʘʥ. 

ɽʩʪʝʩʪʚʝʥʥʳʝ ʣʘʥʜʰʘʬʪʳ ʧʫʩʪʳʥʴ ʩ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʜʠʥʘʤʠʯʥʦ 

ʤʝʥʷʶʪʩʷ, ʧʦ ʝʩʪʝʩʪʚʝʥʥʳʤ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʤ ʧʨʠʯʠʥʘʤ [3]. ʇʨʦʮʝʩʩʳ ʦʧʫʩʪʳʥʠʚʘʥʠʝ ʚ 

ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ, ʦʜʥʘ ʠʟ ʛʣʘʚʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ [4]. ʏʪʦʙʳ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʠ 

ʫʩʪʨʘʥʠʪʴ ʵʪʫ ʧʨʦʙʣʝʤʫ, ʦʯʝʥʴ ʚʘʞʥʦ ʧʨʦʚʦʜʠʪʴ ʜʦʣʛʦʩʨʦʯʥʳʝ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʧʨʦʮʝʩʩʦʤ 

ʦʧʫʩʪʳʥʠʚʘʥʠʷ ʠ ʜʘʚʘʪʴ ʜʦʣʞʥʫʶ ʦʮʝʥʢʫ ʚʩʝʭ ʬʘʢʪʦʨʦʚ ʜʘʥʥʦʛʦ ʧʨʦʮʝʩʩʘ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʢʦʛʜʘ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ ʧʨʠʦʙʨʝʣʠ ʛʣʦʙʘʣʴʥʳʡ 

ʭʘʨʘʢʪʝʨ, ʨʝʟʢʦ ʚʦʟʨʦʩ ʠʥʪʝʨʝʩ ʢ ʠʟʫʯʝʥʠʶ ʨʘʟʣʠʯʥʳʭ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ [5], ʧʦʩʢʦʣʴʢʫ ʢʣʠʤʘʪ ʦʪʨʘʞʘʝʪ ʘʥʪʨʦʧʦʛʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ [6]. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʠ ʵʢʦʩʠʩʪʝʤʥʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʠ ʩʚʦʡʩʪʚ 

ʧʦʯʚʳ ʧʦʥʠʟʠʣʘʩʴ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʨʘʟʚʠʚʘʶʪʩʷ ʥʝʛʘʪʠʚʥʳʝ ʧʨʦʮʝʩʩʳ ʪʠʧʘ ʧʳʣʴʥʳʭ 

ʙʫʨʴ, ʟʘʩʦʣʝʥʠʝ ʠ ʵʨʦʟʠʷ ʧʦʯʚ, ʚʝʜʫʱʠʝ ʢ ʢʘʯʝʩʪʚʝʥʥʦʤʫ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʤʫ ʩʦʢʨʘʱʝʥʠʶ 

ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ [7].  

ɺ ʫʩʣʦʚʠʷʭ ʧʫʩʪʳʥʴ ʫʤʝʨʝʥʥʦʛʦ ʧʦʷʩʘ ʧʨʦʮʝʩʩʳ ʜʝʛʨʘʜʘʮʠʠ ʠ ʦʧʫʩʪʳʥʠʚʘʥʠʷ 

ʷʚʣʷʶʪʩʷ ʜʠʥʘʤʠʯʥʳʤʠ [5], ʠ ʛʣʘʚʥʳʤʠ ʬʘʢʪʦʨʘʤʠ ʪʘʢʦʡ ʜʠʥʘʤʠʯʥʦʩʪʠ ʚ ʥʘʰʝʤ 

ʠʩʩʣʝʜʦʚʘʥʠʠ ʷʚʣʷʶʪʩʷ ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʨʝʞʠʤ ʧʨʠʟʝʤʥʦʛʦ ʩʣʦʷ ʘʪʤʦʩʬʝʨʳ, ʢʦʣʠʯʝʩʪʚʦ ʠ 

ʨʝʞʠʤ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ.  

ʎʝʣʴ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʨʘʙʦʪʳ ʚʳʷʚʣʝʥʠʝ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʜʦʣʛʦʧʝʨʠʦʜʥʳʭ 

ʠʟʤʝʥʝʥʠʡ ʪʝʤʧʝʨʘʪʫʨʳ ʧʨʠʟʝʤʥʦʛʦ ʩʣʦʷ ʚʦʟʜʫʭʘ ʠ ʢʦʣʠʯʝʩʪʚʘ ʦʩʘʜʢʦʚ ʥʘ ʤʝʪʝʦʨʦ-

ʣʦʛʠʯʝʩʢʠʭ ʩʪʘʥʮʠʷʭ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʊʘʣʘʩʩʢʦʤ ʨʘʡʦʥʝ ʠ ʧʨʠʣʝʛʘʶʱʠʭ ʪʝʨʨʠʪʦʨʠʷʭ. 

ʉʦʚʨʝʤʝʥʥʳʡ ʵʪʘʧ ʨʘʟʚʠʪʠʷ ʧʨʠʨʦʜʥʳʭ ʧʨʦʮʝʩʩʦʚ ʥʘ ʛʣʦʙʘʣʴʥʦʤ ʫʨʦʚʥʝ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʧʦʚʳʰʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ, ʘ ʜʣʷ ʧʫʩʪʳʥʥʳʭ ʨʝʛʠʦʥʦʚ ʝʱʝ ʠ ʫʤʝʥʴʰʝʥʠʝʤ 

ʢʦʣʠʯʝʩʪʚʘ ʦʩʘʜʢʦʚ. ʉʣʝʜʩʪʚʠʝʤ ʪʝʥʜʝʥʮʠʠ ʧʦʚʳʰʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʫʤʝʥʴʰʝʥʠʝ 

ʦʩʘʜʢʦʚ ʷʚʣʷʝʪʩʷ ʧʦʥʠʞʝʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʝʩʪʝʩʪʚʝʥʥʳʭ ʣʘʥʜʰʘʬʪʦʚ. 

ʊʘʢʘʷ ʩʠʪʫʘʮʠʷ ʪʘʢʞʝ ʠʤʝʝʪ ʚʣʠʷʥʠʝ ʥʘ ʨʘʟʚʠʪʠʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ. 

ʉʦʛʣʘʩʥʦ ɹ.ɸ. ʌʝʜʦʨʦʚʠʯʫ [9] ʪʝʨʨʠʪʦʨʠʷ ʊʘʣʘʩʩʢʦʛʦ ʨʘʡʦʥʘ ʨʘʩʧʦʣʦʞʝʥʘ ʚ ʟʦʥʝ 

ʧʫʩʪʳʥʴ ʫʤʝʨʝʥʥʦʛʦ ʧʦʷʩʘ, ʩʝʚʝʨʥʦʡ ʧʦʜʟʦʥʝ ʚʥʝʪʨʦʧʠʯʝʩʢʠʭ ʚʥʫʪʨʠʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ 

ʧʫʩʪʳʥʴ. ʇʦ ʜʘʥʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ, ʊʘʣʘʩʩʢʠʡ ʨʘʡʦʥ, ʦʭʚʘʪʳʚʘʶʱʠʡ ʚ ʩʝʚʝʨʥʦʡ 

ʧʦʣʦʚʠʥʝ ʄʦʡʳʥʢʫʤʳ, ʘ ʶʞʥʘʷ ʧʦʣʦʚʠʥʘ ʟʘʥʷʪʘʷ ʧʨʝʜʛʦʨʥʳʤʠ ʨʘʚʥʠʥʘʤʠ ʠ ʥʝʙʦʣʴʰʠʤ 

ʦʪʨʝʟʢʦʤ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʳʭ ʩʢʣʦʥʦʚ ʂʘʨʘʪʘʫ ʚʭʦʜʠʪ ʂʘʟʘʭʩʪʘʥʩʢʫʶ ʧʦʜʧʨʦʚʠʥʮʠʶ 

ʎʝʥʪʨʘʣʴʥʦ-ɸʟʠʘʪʩʢʦʡ ʬʠʟʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʧʨʦʚʠʥʮʠʠ.  

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʵʪʠʤ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʭʦʣʦʜʥʦʡ ʟʠʤʦʡ ʠ ʞʘʨʢʠʤ ʣʝʪʦʤ, ʙʦʣʴʰʦʡ ʛʦʜʦʚʦʡ ʠ ʩʫʪʦʯʥʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ ʧʨʠʟʝʤʥʦʛʦ 

ʩʣʦʷ ʘʪʤʦʩʬʝʨʳ. ʂʦʣʠʯʝʩʪʚʦ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ ʚ ʧʨʝʜʝʣʘʭ 100-200 ʤʤ ʠ ʤʘʢʩʠʤʫʤ 

ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʟʠʤʥʝ-ʚʝʩʝʥʥʠʡ ʧʝʨʠʦʜ. 

ʂʣʠʤʘʪ ʷʚʣʷʝʪʩʷ ʛʣʘʚʥʳʤ ʬʘʢʪʦʨʦʤ ʨʘʟʚʠʪʠʷ ʝʩʪʝʩʪʚʝʥʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʠ 

ʧʦʯʚʦʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ. ʂʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʦʯʚʝʥʥʳʝ ʠ ʨʘʩʪʠʪʝʣʴʥʳʝ ʨʝʩʫʨʩʳ ʚ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ. 

ʅʦ ʨʝʩʫʨʩʳ ʧʫʩʪʳʥʥʳʭ ʣʘʥʜʰʘʬʪʦʚ (ʠʩʢʣʶʯʘʷ ʤʠʥʝʨʘʣʴʥʳʝ) ʚʝʩʴʤʘ ʦʛʨʘʥʠʯʝʥʳ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʪʝʨʤʠʥ ʦʧʫʩʪʳʥʠʚʘʥʠʝ ʠ ʜʝʛʨʘʜʘʮʠʷ ʜʣʷ ʧʫʩʪʳʥʥʳʭ ʣʘʥʜʰʘʬʪʦʚ ʥʝ ʩʦʚʩʝʤ 
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ʚʝʨʥʳ. ʇʦ ʵʪʦʤʫ ʧʦʚʦʜʫ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʙʟʦʨʘ ʧʨʝʜʳʜʫʱʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʤʝʶʪʩʷ ʪʘʢʠʝ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ, ʥʘʧʨʠʤʝʨ, [10] çʇʫʩʪʳʥʷè - ʵʪʦ ʩʬʦʨʤʠʨʦʚʘʚʰʠʡʩʷ ʧʨʠʨʦʜʥʳʡ ʢʦʤʧʣʝʢʩ, 

ʘ ʧʨʦʮʝʩʩ ʦʧʫʩʪʳʥʠʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʜʠʥʘʤʠʯʥʳʤ ʧʨʦʮʝʩʩʦʤ, ʢʦʪʦʨʳʡ ʧʨʦʪʝʢʘʝʪ 

ʜʦʩʪʘʪʦʯʥʦ ʙʳʩʪʨʦ. ʉʦʛʣʘʩʥʦ [11] çɿʝʤʣʷ ʩʢʣʦʥʥʘʷ ʢ ʦʧʫʩʪʳʥʠʚʘʥʠʶè ʠ çʟʝʤʣʷ, 

ʧʦʜʚʝʨʛʘʶʱʘʷʩʷ ʦʧʫʩʪʳʥʠʚʘʥʠʶè ʵʪʦ ʨʘʟʥʳʝ ʧʦʥʷʪʠʷ, ʢʘʢ ʫʪʚʝʨʞʜʘʝʪ [12] ʧʝʨʚʦʤ ʩʣʫʯʘʝ 

ʤʦʞʥʦ ʛʦʚʦʨʠʪʴ ʦ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʢ ʦʧʫʩʪʳʥʠʚʘʥʠʶ, ʚʦ ʚʪʦʨʦʤ ʩʣʫʯʘʝ ʧʨʦʪʝʢʘʥʠʝ 

ʧʨʦʮʝʩʩʘ ʜʝʛʨʘʜʘʮʠʠ. ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʧʨʦʮʝʩʩ ʦʧʫʩʪʳʥʠʚʘʥʠʷ ʠ ʜʝʛʨʘʜʘʮʠʠ, ʢʘʢ 

ʜʠʥʘʤʠʯʥʳʝ ʧʨʦʮʝʩʩʳ ʤʦʞʝʪ ʠʤʝʪʴ ʦʪʥʦʰʝʥʠʷ ʥʝ ʪʦʣʴʢʦ ʢ ʧʫʩʪʳʥʥʳʤ ʛʝʦʩʠʩʪʝʤʘʤ. 

ʀʩʭʦʜʷ ʠʟ ʪʦʛʦ, ʯʪʦ ʩʫʱʝʩʪʚʫʶʱʠʝ ʣʘʥʜʰʘʬʪʳ ʧʫʩʪʳʥʴ ʷʚʣʷʶʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʩʦʚʨʝʤʝʥʥʦʛʦ ʚʨʝʤʝʥʠ ʩʪʘʪʠʯʥʳʤʠ, ʪʦ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʝʟʥʘʯʠʪʝʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ 

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʥʝ ʦʢʘʟʳʚʘʶʪ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʠʟʤʝʥʝʥʠʷ 

ʣʘʥʜʰʘʬʪʦʚ ʧʫʩʪʳʥʠ ʥʘ ʣʦʢʘʣʴʥʦʤ ʫʨʦʚʥʝ. 

ʇʫʩʪʳʥʠ ʂʘʟʘʭʩʪʘʥʘ ʠʩʧʦʢʦʥ ʚʝʢʦʚ ʠʩʧʦʣʴʟʫʶʪʩʷ ʢʘʢ ʧʘʩʪʙʠʱʘ ʜʣʷ ʦʪʛʦʥʥʦʛʦ 

ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ, ʧʦʵʪʦʤʫ ʠʟʤʝʥʝʥʠʷ ʚ ʨʘʩʪʠʪʝʣʴʥʦʤ ʧʦʢʨʦʚʝ ʩʚʷʟʘʥʥʳʝ ʩ ʠʟʤʝʥʝʥʠʷʤʠ 

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʤʦʛʫʪ ʦʢʘʟʘʪʴ ʚʣʠʷʥʠʝ ʥʘ ʨʘʟʚʠʪʠʝ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʚ 

ʊʘʣʘʩʩʢʦʤ ʨʘʡʦʥʝ. ɺ ʩʚʝʪʝ ʧʨʦʙʣʝʤ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʂʘʟʘʭʩʪʘʥʘ 

ʧʘʩʪʙʠʱʘ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʠʩʩʣʝʜʫʝʤʦʛʦ ʨʘʡʦʥʘ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ 

ʦʙʝʩʧʝʯʝʥʠʠ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʦʡ ʧʨʦʜʫʢʮʠʠ. 

ɺ ʩʚʷʟʠ ʩ ʧʦʪʝʧʣʝʥʠʝʤ ʢʣʠʤʘʪʘ, ʚʦʩʭʦʜʷʱʠʤ ʢ ʧʨʦʰʣʦʤʫ ʚʝʢʫ, ʠ ʝʛʦ ʥʝʛʘʪʠʚʥʳʤʠ 

ʧʦʩʣʝʜʩʪʚʠʷʤʠ, ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʠ ʦʧʫʙʣʠʢʦʚʘʥʘ ʙʦʣʴʰʘʷ ʨʘʙʦʪʘ ʧʦ ʦʮʝʥʢʝ ʩʮʝʥʘʨʠʝʚ 

ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ ʚ ʙʫʜʫʱʝʤ [13,14]. ʆʜʥʠʤ ʠʟ ʚʝʨʦʷʪʥʦʩʪʥʦ-ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ, 

ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʦʮʝʥʢʠ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʷʚʣʷʝʪʩʷ ʤʝʪʦʜ 

ʘʥʘʣʠʟʘ ʚʨʝʤʝʥʥʳʭ ʨʷʜʦʚ [15]. ɺʨʝʤʝʥʥʦʡ ʨʷʜ-ʵʪʦ ʫʧʦʨʷʜʦʯʝʥʥʳʡ ʥʘʙʦʨ ʧʝʨʝʤʝʥʥʳʭ, 

ʠʟʤʝʨʷʝʤʳʭ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠ ʦʧʨʝʜʝʣʝʥʥʳʤ ʰʘʛʦʤ. ʉʦʚʦʢʫʧʥʦʩʪʴ ʩʫʱʝʩʪʚʫʶʱʠʭ ʤʝʪʦʜʦʚ 

ʘʥʘʣʠʟʘ ʨʷʜʘ ʪʘʢʠʭ ʥʘʙʣʶʜʝʥʠʡ ʥʘʟʳʚʘʝʪʩʷ ʘʥʘʣʠʟʦʤ ʚʨʝʤʝʥʥʳʭ ʨʷʜʦʚ [16]. 

ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʦʙʨʘʙʦʪʢʠ ʥʘʙʣʶʜʝʥʠʡ ʟʘ ʪʝʤʧʝʨʘʪʫʨʥʳʤ 

ʨʝʞʠʤʦʤ ʠ ʢʦʣʠʯʝʩʪʚʦʤ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ. ʆʛʨʘʥʠʯʝʥʥʳʡ ʦʪʙʦʨ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ 

ʩʪʘʥʮʠʠ ʙʣʠʟʢʠʭ ʢ ʪʝʨʨʠʪʦʨʠʠ ʊʘʣʘʩʩʢʦʛʦ ʨʘʡʦʥʘ ʧʦʟʚʦʣʷʝʪ ʙʦʣʝʝ ʧʦʜʨʦʙʥʝʝ ʨʘʩʩʤʦʪʨʝʪʴ 

ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʠʩʩʣʝʜʫʝʤʦʛʦ ʨʘʡʦʥʘ. ʆʩʥʦʚʥʳʤ ʤʝʪʦʜʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʷʚʣʷʝʪʩʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʚʨʝʤʝʥʥʳʭ ʨʷʜʦʚ ʥʘʙʣʶʜʝʥʠʡ ʩ ʦʮʝʥʢʦʡ ʜʦʩʪʦʚʝʨʥʦʩʪʠ 

ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ. ɿʥʘʥʠʝ ʜʠʥʘʤʠʢʠ ʦʩʥʦʚʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʣʠʤʘʪʘ ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʠʭ 

ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʧʨʠ ʤʦʥʠʪʦʨʠʥʛʝ ʜʝʛʨʘʜʘʮʠʠ ʟʝʤʝʣʴ ʠ ʧʨʦʮʝʩʩʘ 

ʦʧʫʩʪʳʥʠʚʘʥʠʷ ʧʦʟ-ʚʦʣʠʪ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʫʱʝʨʙ ʧʨʠʨʦʜʥʳʤ ʠ ʘʛʨʦʣʘʥʜʰʘʬʪʘʤ, ʘ ʪʘʢʞʝ 

ʧʨʠʥʷʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶ-ʱʠʝ ʧʦʟʠʪʠʚʥʳʝ ʨʝʰʝʥʠʷ ʚ ʵʬʬʝʢʪʠʚʥʦʤ ʫʧʨʘʚʣʝʥʠʠ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʤʠ ʫʛʦʜʴʷʤʠ ʤʝʩʪʥʦʛʦ ʥʘʩʝʣʝʥʠʷ [17].  

ʅʝʜʦʩʪʘʪʦʢ ʦʧʫʙʣʠʢʦʚʘʥʥʦʡ ʥʘʫʯʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʦʙʲʝʢʪʫ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʚ 

ʯʘʩʪʥʦʩʪʠ ʧʦ ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʦʛʨʘʥʠʯʠʚʘʶʪ ʚʦʟʤʦʞʥʦʩʪʠ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ 

ʘʥʘʣʠʟʘ. ɺʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ ʧʨʠʚʝʩʪʠ ʪʦʯʥʳʝ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʦʧʨʝʜʝʣʝʥʠʷ 

ʩʪʝʧʝʥʠ ʚʣʠʷʥʠʷ ʤʝʪʝʦʵʣʝʤʝʥʪʦʚ ʥʘ ʧʨʦʮʝʩʩʳ ʜʝʛʨʘʜʘʮʠʠ ʧʘʩʪʙʠʱʥʳʭ ʫʛʦʜʠʡ ʧʨʝʜʩʪʘʚ-

ʣʷʝʪʩʷ ʩʣʦʞʥʦʡ ʟʘʜʘʯʝʡ. ʇʦʵʪʦʤʫ ʚ ʮʝʣʷʭ ʚʳʨʘʙʦʪʢʠ ʤʝʨʦʧʨʠʷʪʠʠ ʧʦ ʧʨʝʜʦʪʚʨʘʱʝʥʠʶ 

ʦʧʫʩʪʳʥʠʚʘʥʠʷ ʠ ʜʝʛʨʘʜʘʮʠʠ ʧʨʠʨʦʜʥʳʭ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʣʘʥʜʰʘʬʪʦʚ ʠ ʦʙʝʩʧʝʯʝʥʠʷ 

ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʥʝʦʙʭʦʜʠʤʦ ʙʦʣʴʰʠʡ ʦʙʲʝʤ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʨʘʙʦʪ. ʄʠʨʦʚʦʡ ʪʨʝʥʜ ʫʚʝʣʠʯʝʥʠʷ ʩʨʝʜʥʝʛʦʜʦʚʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ 

ʠ ʫʤʝʥʴʰʝʥʠʝ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ ʧʨʦʷʚʣʷʝʪʩʷ ʠ ʧʦ ʥʘʙʣʶʜʝʥʠʷʤ ʜʘʥʥʳʭ 

ʤʝʪʝʦʩʪʘʥʮʠʡ. ʂʘʢ ʧʦʢʘʟʳ-ʚʘʶʪ ʨʝʟʫʣʴʪʘʪʳ ʜʘʥʥʳʡ ʪʨʝʥʜ ʧʨʦʷʚʣʷʝʪʩʷ ʥʝʦʜʥʦʨʦʜʥʦ. ɺ 

ʦʙʱʝʤ ʧʣʘʥʝ ʧʦʚʳʰʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʫʤʝʥʴʰʝʥʠʝ ʦʩʘʜʢʦʚ ʥʘʙʣʶʜʘʶʪʩʷ, ʥʦ ʪʝʥʜʝʥʮʠʠ 

ʵʪʠʭ ʠʟʤʝʥʝʥʠʡ ʥʝ ʥʘ ʚʩʝʭ ʩʪʘʥʮʠʷʭ ʦʜʠʥʘʢʦʚʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʷʚʣʷʶʪʩʷ ʤʝʩʪʥʳʝ 

ʦʩʦʙʝʥʥʦʩʪʠ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʊʝʨʨʠʪʦʨʠʷ ʊʘʣʘʩʩʢʦʛʦ ʨʘʡʦʥʘ ʚ 

ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʤ ʦʪʥʦʰʝʥʠʠ ʦʪʥʦʩʠʪʩʷ ɾʘʤʙʳʣʩʢʦʡ ʦʙʣʘʩʪʠ, ʨʘʩʧʦʣʦʞʝʥʥʘʷ ʖʞʥʦʤ 

ʨʝʛʠʦʥʝ ʂʘʟʘʭʩʪʘʥʘ. ʀʩʩʣʝʜʫʝʤʘʷ ʪʝʨʨʠʪʦʨʠʷ ʦʭʚʘʪʳʚʘʝʪ ʶʛʦ-ʟʘʧʘʜʥʫʶ ʯʘʩʪʴ ʧʝʩʯʘʥʦʡ 

ʧʫʩʪʳʥʠ ʄʦʡʳʥʢʫʤʳ, ʜʦʣʠʥʫ ʨʝʢʠ ʊʘʣʘʩ, ʧʨʝʜʛʦʨʥʫʶ ʙʫʛʨʠʩʪʫʶ ʨʘʚʥʠʥʫ ʤʝʞʜʫ ʭʨʝʙʪʦʤ 



245  

ʂʘʨʘʪʘʫ ʠ ʜʦʣʠʥʦʡ ʨʝʢʠ ʊʘʣʘʩ ʠ ʛʦʨʥʘʷ ʯʘʩʪʴ, ʢ ʢʦʪʦʨʦʡ ʦʪʥʦʩʠʪʩʷ ʤʝʞʛʦʨʥʘʷ ʜʦʣʠʥʘ 

ʤʝʞʜʫ ʦʩʝʚʳʤ ʭʨʝʙʪʦʤ ʂʘʨʘʪʘʫ ʠ ʭʨʝʙʪʦʤ ɸʢʪʘʫ ʠ ʩʘʤ ʭʨʝʙʝʪ ɸʢʪʘʫ. ʀʩʩʣʝʜʫʝʤʘʷ 

ʪʝʨʨʠʪʦʨʠʷ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʤʝʞʜʫ 42Á48' ʩ.ʰ. ï 44Á27' ʩ.ʰ. ʠ ʤʝʞʜʫ 69Á55' ʚ.ʜ. 71Á37' ʚ.ʜ. 

ʆʙʱʘʷ ʧʣʦʱʘʜʴ ʨʘʡʦʥʘ ï 12,2 ʪʳʩ ʢʤ2, ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʢʦʪʦʨʦʡ ï 42,6 % ʧʨʠʭʦʜʠʪʩʷ ʥʘ 

ʧʝʩʯʘʥʳʡ ʤʘʩʩʠʚ ʄʦʡʳʥʢʫʤʦʚ, ʜʦʣʠʥʘ ʊʘʣʘʩʘ ï 13,2 %, ʧʨʝʜʛʦʨʥʘʷ ʙʫʛʨʠʩʪʘʷ ʨʘʚʥʠʥʘ ï 

31,3 % ʠ ʛʦʨʥʘʷ ʯʘʩʪʴ ʟʘʥʠʤʘʝʪ ï 12,9 % (ʨʠʩ. 1). 
 

 
 

ʈʠʩʫʥʦʢ 1 ï ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ 

 

ɻʝʦʛʨʘʬʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʩʪʘʥʮʠʠ. ʄʝʪʝʦʨʦʣʦʛʠʯʝʩʢʘʷ 

ʩʪʘʥʮʠʷ ʋʶʢ ʨʘʩʧʦʣʦʞʝʥʘ ʚ 4-ʭ ʢʠʣʦʤʝʪʨʘʭ ʶʞʥʝʝ ʨʝʢʠ ʊʘʣʘʩ (43Á46ᾳ00ᾴ ʩ.ʰ. - 70Á55ᾳ00ᾴ 

ʚ.ʜ.), ʘʙʩʦʣʶʪʥʘʷ ʚʳʩʦʪʘ - 373 ʤʝʪʨʘ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ. ʄʝʪʝʦʨʦʣʦʛʠʯʝʩʢʘʷ ʩʪʘʥʮʠʷ 

ʉʘʫʜʘʢʝʥʪ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʉʘʨʳʩʫʡʩʢʦʛʦ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʛʦ ʨʘʡʦʥʘ 

ɾʘʤʙʳʣʩʢʦʡ ʦʙʣʘʩʪʠ (43Á44ᾳ02ᾴ ʩ.ʰ. - 69Á55ᾳ08ᾴ ʚ.ʜ.) ʥʘ ʚʳʩʦʪʝ 337 ʤʝʪʨʦʚ ʥʘʜ ʫʨʦʚʥʝʤ 

ʤʦʨʷ. ʆʙʝ ʩʪʘʥʮʠʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʦʜʥʠʤ ʪʠʧʦʤ ʣʘʥʜʰʘʬʪʘ - ʩʝʚʝʨʦʧʫʩʪʳʥʥʳʤ 

ʥʠʟʤʝʥʥʦ-ʨʘʚʥʠʥʥʳʤ - ʘʣʣʶʚʠʘʣʴʥʘʷ ʨʘʚʥʠʥʘ ʩ ʩʝʨʧʦʣʳʥʥʦʡ, ʵʬʝʤʝʨʦʚʦ-ʩʝʨʦʧʦʣʳʥʥʦʡ, 

ʙʦʷʣʳʯʝʚʦ-ʩʝʨʦʧʦʣʳʥʥʦʡ, ʢʝʡʨʝʫʢʦʚʦ-ʩʝʨʦʧʦʣʳʥʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ ʥʘ ʙʫʨʳʭ 

ʩʦʣʦʥʮʝʚʘʪʳʭ ʧʦʯʚʘʭ. ʆʙʝ ʤʝʪʝʦʩʪʘʥʮʠʠ ʨʘʩʧʦʣʦʞʝʥʳ ʥʘ ʧʨʝʜʛʦʨʥʦʡ ʨʘʚʥʠʥʝ, ʦʪʢʨʳʪʦʡ 

ʢ ʩʝʚʝʨʫ, ʪ.ʝ. ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʘʨʢʪʠʯʝʩʢʠʭ ʚʦʟʜʫʰʥʳʭ ʤʘʩʩ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ ʠ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʠʟʢʠʤʠ ʪʝʤʧʝʨʘʪʫʨʘʤʠ.  

ʄʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʩʪʘʥʮʠʠ ʋʣʘʥʙʝʣʴ (44Á49ᾳ31ᾴ ʩ.ʰ. - 71Á08ᾳ13ᾴ ʚ.ʜ., ʘʙʩʦʣʶʪʥʘʷ 

ʚʳʩʦʪʘ 264 ʤ) ʠ ʄʦʡʳʥʢʫʤ (44Á17ᾳ05ᾴ ʩ.ʰ. - 72Á56ᾳ21ᾴ ʚ.ʜ., ʘʙʩʦʣʶʪʥʘʷ ʚʳʩʦʪʘ 351 ʤ) 

ʨʘʩʧʦʣʦʞʝʥʳ ʧʦ ʣʝʚʦʤʫ ʙʝʨʝʛʫ ʨʝʢʠ ʐʫ. ʉʪʘʥʮʠʷ ʋʣʘʥʙʝʣʴ ʥʘʭʦʜʠʪʩʷ ʚ 50 ʢʤ ʢ ʩʝʚʝʨʫ ʦʪ 

ʩʝʚʝʨʥʦʡ ʛʨʘʥʠʮʳ ʠ ʩʪʘʥʮʠʷ ʄʦʡʳʥʢʫʤ ʚ 100 ʢʤ ʢ ʚʦʩʪʦʢʫ ʦʪ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʡ ʛʨʘʥʠʮʳ 

ʊʘʣʘʩʩʢʦʛʦ ʨʘʡʦʥʘ. ʄʝʩʪʦʧʦʣʦʞʝʥʠʝ ʩʪʘʥʮʠʠ - ʘʣʣʶʚʠʘʣʴʥʘʷ ʨʘʚʥʠʥʘ ʩ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʩʪʘʨʠʮʘʤʠ ʩ ʪʨʦʩʪʥʠʢʦʚʦʡ ʠ ʢʘʤʳʰʦʚʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ ʥʘ ʣʫʛʦʚʳʭ ʠ 

ʣʫʛʦʚʦ-ʙʦʣʦʪʥʳʭ ʧʦʯʚʘʭ. ɼʦʣʠʥʫ ʨ. ʐʫ ʤʦʞʥʦ ʫʩʣʦʚʥʦ ʧʨʠʥʷʪʴ ʟʘ ʩʝʚʝʨʥʫʶ ʛʨʘʥʠʮʫ 

ʧʝʩʯʘʥʦʛʦ ʤʘʩʩʠʚʘ ʄʦʡʳʥʢʫʤʳ (ʨʠʩʫʥʦʢ 2).  

ʄʘʪʝʨʠʘʣʳ. ʀʩʧʦʣʴʟʦʚʘʥʳ ʜʘʥʥʳʝ ʧʦ ʪʝʤʧʝʨʘʪʫʨʝ ʚʦʟʜʫʭʘ ʠ ʢʦʣʠʯʝʩʪʚʘ 

ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ ʯʝʪʳʨʝʭ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʩʪʘʥʮʠʡ ɾʘʤʙʳʣʩʢʦʡ ʦʙʣʘʩʪʠ ʋʶʢ, 

ʉʘʫʜʘʢʝʥʪ, ʄʦʡʳʥʢʫʤ, ʋʣʘʥʙʝʣʴ ʟʘ ʤʥʦʛʦʣʝʪʥʠʡ ʧʝʨʠʦʜ ʩ 1961-2020 ʛʛ.  

ʄʝʪʦʜʳ. ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʩʥʦʚʘʥʳ ʥʘ ʩʪʘʪʠʩʪʠʯʝʩʢʦʤ ʘʥʘʣʠʟʝ ʚʨʝʤʝʥʥʳʭ 

ʨʷʜʦʚ, ʚʢʣʶʯʘʷ ʦʮʝʥʢʫ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. ʇʨʦʚʝʜʝʥ ʩʨʘʚʥʠʪʝʣʴʥʳʡ 

ʘʥʘʣʠʟ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʠ ʢʦʣʠʯʝʩʪʚʘ ʦʩʘʜʢʦʚ ʟʘ ʜʚʘ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʧʝʨʠʦʜʘ 1961-1990 ʛʛ. ʠ 1991-2020 ʛʛ. 
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ʈʠʩʫʥʦʢ 2 ï ʄʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʩʪʘʥʮʠʠ. 

 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʦʧʨʝʜʝʣʝʥʠʷʤʠ ɺʩʝʤʠʨʥʦʡ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʦʡ ʦʨʛʘʥʠʟʘʮʠʠ [18] 

ʩʨʝʜʥʠʝ ʢʣʠʤʘʪʦʣʦʛʠʯʝʩʢʠʝ ʜʘʥʥʳʝ, ʨʘʩʩʯʠʪʘʥʥʳʝ ʟʘ 30-ʣʝʪʥʠʝ ʧʝʨʠʦʜʳ: ʩ 1 ʷʥʚʘʨʷ 1991 

ʛ. ʧʦ 31 ʜʝʢʘʙʨʷ 2020 ʛ. ʷʚʣʷʶʪʩʷ ʢʣʠʤʘʪʦʣʦʛʠʯʝʩʢʠʤʠ ʩʪʘʥʜʘʨʪʥʳʤʠ ʥʦʨʤʘʤʠ. ʉʨʝʜʥʠʝ 

ʟʥʘʯʝʥʠʷ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʢʘʯʝʩʪʚʝ ʢʦʥʪʨʦʣʴʥʦʡ ʪʦʯʢʠ ʜʣʷ ʦʮʝʥʢʠ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ, 

ʥʘʟʳʚʘʶʪʩʷ çʦʧʦʨʥʳʝ ʥʦʨʤʳè. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʜʣʷ ʘʥʘʣʠʟʘ ʪʨʝʥʜʦʚʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ 

ʪʘʢʞʝ ʚʳʙʨʘʥʳ ʜʚʘ ʧʝʨʠʦʜʘ: ʩ 1961 ʧʦ 2020 ʛʛ. ʠ ʧʝʨʠʦʜ ʩ 1976 ʧʦ 2020 ʛʛ. ɽʩʣʠ ʧʝʨʚʳʡ 

ʧʝʨʠʦʜ ʧʦʢʘʟʳʚʘʝʪ ʪʨʝʥʜ ʟʘ ʤʥʦʛʦʣʝʪʥʠʡ ʧʝʨʠʦʜ, ʦʭʚʘʪʳʚʘʶʱʠʡ ʥʝʩʢʦʣʴʢʦ 

ʪʨʠʜʮʘʪʠʣʝʪʥʠʭ ʥʦʨʤ, ʪʦ ʧʦʩʣʝʜʥʠʡ ʚ ʙʦʣʴʰʝʡ ʤʝʨʝ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʧʝʨʠʦʜ 

ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʩʦʚʨʝʤʝʥʥʳʡ ʢʣʠʤʘʪ ʠ ʧʦʜʢʨʝʧʣʷʝʪʩʷ ʤʥʦʛʠʤʠ 

ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ [19, 20, 21]. 

ɺ ʢʘʯʝʩʪʚʝ ʦʮʝʥʢʠ ʠʟʤʝʥʝʥʠʡ ʚ ʪʝʤʧʝʨʘʪʫʨʝ ʚʦʟʜʫʭʘ ʠ ʢʦʣʠʯʝʩʪʚʝ ʦʩʘʜʢʦʚ ʟʘ 

ʦʧʨʝʜʝʣʝʥʥʳʡ ʠʥʪʝʨʚʘʣ ʚʨʝʤʝʥʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʢʦʵʬʬʠʮʠʝʥʪʳ ʣʠʥʝʡʥʳʭ ʪʨʝʥʜʦʚ, 

ʦʧʨʝʜʝʣʷʝʤʳʝ ʧʦ ʤʝʪʦʜʫ ʥʘʠʤʝʥʴʰʠʭ ʢʚʘʜʨʘʪʦʚ. ʄʝʨʘ ʩʫʱʝʩʪʚʝʥʥʦʩʪʠ ʪʨʝʥʜʘ ï 

ʢʦʵʬʬʠʮʠʝʥʪ ʜʝʪʝʨʤʠʥʘʮʠʠ (R2), ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʚʢʣʘʜ ʪʨʝʥʜʦʚʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʚ ʧʦʣʥʫʶ 

ʜʠʩʧʝʨʩʠʶ ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʧʝʨʝʤʝʥʥʦʡ ʟʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ (ʚ 

ʧʨʦʮʝʥʪʘʭ).  

ʆʮʝʥʢʘ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʩ ʧʦʤʦʱʴʶ 

ʢʨʠʪʝʨʠʷ t ʉʪʴʶʜʝʥʪʘ ʚ ʩʣʫʯʘʝ ʦʧʨʝʜʝʣʝʥʠʷ ʩʫʱʝʩʪʚʝʥʥʦʩʪʠ ʨʘʟʥʠʮʳ ʤʝʞʜʫ ʦʧʦʨʥʳʤʠ 

ʥʦʨʤʘʤʠ ʟʘ 1961 - 1990 ʛʛ. ʠ ʩʪʘʥʜʘʨʪʥʳʤʠ ʥʦʨʤʘʤʠ ʟʘ 1991 2020 ʛʛ. ʪʝʤʧʝʨʘʪʫʨʳ 

ʚʦʟʜʫʭʘ, ʘ ʪʘʢʞʝ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ, ʷʚʣʷʝʪʩʷ ʣʠ ʩʣʫʯʘʡʥʳʤ ʟʥʘʯʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ɸ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʛʦ ʥʘʢʣʦʥ ʣʠʥʝʡʥʦʡ ʪʝʥʜʝʥʮʠʠ. ɼʣʷ ʦʮʝʥʢʠ ʩʫʱʝʩʪʚʝʥʥʦʩʪʠ ʨʘʟʥʠʮʳ 

ʤʝʞʜʫ ʦʧʦʨʥʳʤʠ ʥʦʨʤʘʤʠ ʠ ʩʪʘʥʜʘʨʪʥʳʤʠ ʥʦʨʤʘʤʠ ʢʦʣʠʯʝʩʪʚʘ ʦʩʘʜʢʦʚ ʠʩʧʦʣʴʟʦʚʘʣʩʷ 

ʥʝʧʘʨʘʤʝʪʨʠʯʝʩʢʠʡ ʢʨʠʪʝʨʠʡ U ʄʘʥʥʘ-ʋʠʪʥʠ. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. ʀʟʫʯʝʥʠʝʤ ʪʝʥʜʝʥʮʠʡ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ ʈʝʩʧʫʙʣʠʢʠ 

ʂʘʟʘʭʩʪʘʥ ʟʘʥʠʤʘʶʪʩʷ ʤʥʦʛʠʝ ʦʪʝʯʝʩʪʚʝʥʥʳʝ ʫʯʝʥʳʝ ʩ ʫʯʸʪʦʤ ʨʘʟʣʠʯʥʳʭ ʟʘʜʘʯ ʦʪʨʘʩʣʝʡ 

ʵʢʦʥʦʤʠʢʠ [22, 23, 24, 25, 26, 27]. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʫʩʪʦʡʯʠʚʦʝ ʧʦʚʳʰʝʥʠʝ ʩʨʝʜʥʝʡ ʛʦʜʦʚʦʡ ʪʝʤʧʝʨʘʪʫʨʳ 

ʚʦʟʜʫʭʘ ʥʘʙʣʶʜʘʝʪʩʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʚʩʝʛʦ ʂʘʟʘʭʩʪʘʥʘ. ʇʦ ʜʘʥʥʳʤ [28] ʚ ʩʨʝʜʥʝʤ ʧʦ 

ʪʝʨʨʠʪʦʨʠʠ ʂʘʟʘʭʩʪʘʥʘ ʧʦʚʳʰʝʥʠʝ ʩʨʝʜʥʝʛʦʜʦʚʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʩʦʩʪʘʚʣʷʝʪ 0,32Üʉ 

ʢʘʞʜʳʝ 10 ʣʝʪ.  

ʀʟʤʝʥʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʢʦʣʠʯʝʩʪʚʘ ʦʩʘʜʢʦʚ. ʀʟʤʝʥʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʠ 

ʢʦʣʠʯʝʩʪʚʘ ʦʩʘʜʢʦʚ ʥʘ ʠʩʩʣʝʜʫʝʤʳʭ ʄʉ ʦʮʝʥʠʚʘʣʦʩʴ ʢʘʢ ʨʘʟʥʦʩʪʴ ʤʝʞʜʫ ʩʨʝʜʥʠʤʠ 

ʤʥʦʛʦʣʝʪʥʠʤʠ ʟʥʘʯʝʥʠʷʤʠ ʟʘ ʜʚʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʧʝʨʠʦʜʘ, ʚʢʣʶʯʘʷ ʨʘʟʥʦʩʪʴ 

ʪʝʤʧʝʨʘʪʫʨ, ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 
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ʊʘʙʣʠʮʘ 1 ï ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʝʤʧʝʨʘʪʫʨʳ ʧʨʠʟʝʤʥʦʛʦ ʚʦʟʜʫʭʘ ʧʦ 

ʠʩʩʣʝʜʫʝʤʳʤ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʤ ʩʪʘʥʮʠʷʤ: ʊʩʨ. ï ʩʨʝʜʥʝʝ ʤʥʦʛʦʣʝʪʥʝʝ ʟʥʘʯʝʥʠʝ, Áʉ; ů ï

 ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʝʩʢʦʝ ʦʪʢʣʦʥʝʥʠʝ, Áʉ; D ï ʨʘʟʥʦʩʪʴ ʤʝʞʜʫ ʩʨʝʜʥʠʤʠ ʤʥʦʛʦʣʝʪʥʠʤʠ ʟʥʘʯʝʥʠʷʤʠ 

ʟʘ ʧʝʨʠʦʜ 1991-2020 ʛʛ. ʠ 1961-1990 ʛʛ. 

 

ʇʝʨʠʦʜ 

ʛʦʜʘ 

1961-1990 ʛʛ. 1991-2020 ʛʛ. 
D, Áʉ 

ʊʩʨ., Áʉ ů, Áʉ ʊʩʨ., Áʉ ů, Áʉ 

1 2 3 4 5 6 

ʄʉ ʋʶʢ 

ʟʠʤʘ -6.2 Ñ3.48 -4.8 Ñ2.69 1.4 

ʚʝʩʥʘ 11.3 Ñ1.09 12.4 Ñ1.68 1.1* 

ʣʝʪʦ 25.1 Ñ0.88 26.0 Ñ0.67 0.9* 

ʦʩʝʥʴ 9.4 Ñ1.28 10.2 Ñ1.32 0.8* 

ʊʇ 19 Ñ0.67 19.9 Ñ0.79 0.9* 

ʍʇ -2.9 Ñ2.39 -1.6 Ñ1.93 1.3* 

ʛʦʜ 9.9 Ñ1.03 10.9 Ñ0.86 1.0* 

ʄʉ ʋʣʘʥʙʝʣʴ 

ʟʠʤʘ -7.9 Ñ2.97 -6.5 Ñ2.38 1.4 

ʚʝʩʥʘ 10.7 Ñ1.58 12 Ñ1.74 1.3* 

ʣʝʪʦ 25.2 Ñ0.87 25.9 Ñ0.68 0.7* 

ʦʩʝʥʴ 8.6 Ñ1.11 9.6 Ñ1.32 1.0* 

ʊʇ 18.9 Ñ0.64 19.7 Ñ0.75 0.8* 

ʍʇ -4.5 Ñ2.29 -3.1 Ñ1.87 1.4* 

ʛʦʜ 9.2 Ñ0.91 10.3 Ñ0.9 1.1* 

ʄʉ ʉʘʫʜʘʢʝʥʪ 

ʟʠʤʘ -5.7 Ñ3.25 -4.1 Ñ2.76 1.6* 

ʚʝʩʥʘ 11.4 Ñ1.38 12.4 Ñ1.62 1.0* 

ʣʝʪʦ 25.1 Ñ0.86 25.6 Ñ0.54 0.5 

ʦʩʝʥʴ 9.6 Ñ1.19 10.2 Ñ1.3 0.6* 

ʊʇ 19.0 Ñ0.68 19.7 Ñ0.73 0.7* 

ʍʇ -2.5 Ñ2.15 -1.1 Ñ1.91 1.4* 

ʛʦʜ 10.1 Ñ1.10 11.0 Ñ0.85 0.9* 

ʄʉ ʄʦʡʳʥʢʫʤ 

ʟʠʤʘ -6.9 Ñ2.98 -5.4 Ñ2.39 1.5 

ʚʝʩʥʘ 11.0 Ñ1.41 12.2 Ñ1.61 1.2* 

ʣʝʪʦ 24.3 Ñ0.82 25.0 Ñ0.61 0.7* 

ʦʩʝʥʴ 9.1 Ñ1.17 9.8 Ñ1.25 0.7* 

ʊʇ 18.5 Ñ0.64 19.4 Ñ0.73 0.9* 

ʍʇ -3.5 Ñ2.15 -2.1 Ñ1.79 1.4* 

ʛʦʜ 9.4 Ñ0.93 10.4 Ñ0.8 1.0* 

ʇʨʠʤʝʯʘʥʠʝ. * ï ʚʳʜʝʣʝʥʳ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʝ ʟʥʘʯʝʥʠʷ ʨʘʟʥʦʩʪʠ ʧʦ ʢʨʠʪʝʨʠʶ t-

ʉʪʴʶʜʝʥʪʘ 

 

ʉʨʝʜʥʷʷ ʛʦʜʦʚʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʧʨʠʟʝʤʥʦʛʦ ʚʦʟʜʫʭʘ ʟʘ 1991-2020 ʛʛ. ʙʳʣʘ ʚʳʰʝ, ʯʝʤ 

ʟʘ ʧʝʨʠʦʜ 1961-1990 ʛʛ. ʥʘ 0,9é1,1Áʉ. ʇʦʚʳʰʝʥʠʝ ʩʨʝʜʥʠʭ ʩʝʟʦʥʥʳʭ ʪʝʤʧʝʨʘʪʫʨ, 

ʪʝʤʧʝʨʘʪʫʨ ʟʘ ʪʝʧʣʳʡ ʠ ʭʦʣʦʜʥʳʡ ʧʝʨʠʦʜ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 0,7 ʜʦ 1,4Áʉ. ɺ ʭʦʣʦʜʥʳʡ ʧʝʨʠʦʜ 

ʛʦʜʘ ʠʟʤʝʥʯʠʚʦʩʪʴ ʩʨʝʜʥʝʡ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʙʦʣʴʰʝ, ʯʝʤ ʚ ʪʝʧʣʳʡ, ʨʘʟʥʦʩʪʴ ʩʨʝʜʥʠʭ 

ʪʝʤʧʝʨʘʪʫʨ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʘ. ʉʨʝʜʥʷʷ ʛʦʜʦʚʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ 

ʪʝʨʨʠʪʦʨʠʠ ʧʦʚʳʩʠʣʘʩʴ ʥʘ 0,8-1.0Áʉ ʠ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 10.3Áʉ (ʄʉ ʋʣʘʥʙʝʣʴ) ʜʦ 11,0Áʉ (ʄʉ 

ʉʘʫʜʘʢʝʥʪ). ʇʦʚʳʰʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ ʚʦ ʚʩʝ ʩʝʟʦʥʳ, ʢʨʦʤʝ ʟʠʤʥʝʛʦ. 

ɼʣʷ ʥʘʛʣʷʜʥʦʩʪʠ ʥʘ ʨʠʩʫʥʢʝ 3 ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʦʨʤʳ ʩʨʝʜʥʠʭ ʤʝʩʷʯʥʳʭ ʪʝʤʧʝʨʘʪʫʨ 

ʧʨʠʟʝʤʥʦʛʦ ʚʦʟʜʫʭʘ ʟʘ ʧʝʨʠʦʜʳ 1961-1990 ʛʛ. ʠ 1991-2020 ʛʛ. ʧʦ ʠʩʩʣʝʜʫʝʤʳʤ 

ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʤ ʩʪʘʥʮʠʷʤ.  
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ʈʠʩʫʥʦʢ 3 ï ʅʦʨʤʳ ʩʨʝʜʥʝʡ ʤʝʩʷʯʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʧʨʠʟʝʤʥʦʛʦ ʚʦʟʜʫʭʘ ʟʘ ʜʚʘ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʧʝʨʠʦʜʘ 1961-1990 ʛʛ. ʠ 1991-2020 ʛʛ. 

 

ʀʟ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚʠʜʥʦ, ʯʪʦ ʥʦʨʤʳ ʩʨʝʜʥʝʡ ʤʝʩʷʯʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʧʨʠʟʝʤʥʦʛʦ 

ʚʦʟʜʫʭʘ ʟʘ ʜʚʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʧʝʨʠʦʜʘ 1961-1990 ʛʛ. ʠ 1991-2020 ʛʛ. ʫʚʝʣʠʯʠʣʠʩʴ. 

ɿʥʘʯʠʤʘʷ ʨʘʟʥʦʩʪʴ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʤʘʨʪʝ, ʤʘʝ, ʠʶʥʝ, ʘʚʛʫʩʪʝ, ʩʝʥʪʷʙʨʝ, ʦʢʪʷʙʨʝ, ʘ ʪʘʢʞʝ ʚ 

ʚʝʩʝʥʥʠʡ, ʦʩʝʥʥʠʡ, ʣʝʪʥʠʡ, ʪʝʧʣʳʡ ʠ ʭʦʣʦʜʥʳʡ ʧʝʨʠʦʜ ʠ ʚ ʩʨʝʜʥʝʡ ʛʦʜʦʚʦʡ ʪʝʤʧʝʨʘʪʫʨʝ, 

ʢʦʛʜʘ ʠʟʤʝʥʯʠʚʦʩʪʴ ʙʳʣʘ ʤʠʥʠʤʘʣʴʥʦʡ. 

ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ ʧʦ ʩʝʟʦʥʘʤ ʠ ʩʨʝʜʥʝʛʦʜʦʚʳʤ 

ʟʥʘʯʝʥʠʷʤ ʟʘ ʜʚʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʧʝʨʠʦʜʘ, ʚʢʣʶʯʘʷ ʨʘʟʥʦʩʪʴ ʢʦʣʠʯʝʩʪʚʘ ʦʩʘʜʢʦʚ, 

ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 2. ʀʟ ʘʥʘʣʠʟʘ ʧʨʠʚʝʜʝʥʥʳʭ ʜʘʥʥʳʭ (ʪʘʙʣʠʮʘ 2 ʠ ʨʠʩʫʥʦʢ 4) ʤʦʞʥʦ 

ʛʦʚʦʨʠʪʴ ʦ ʥʝʦʜʥʦʟʥʘʯʥʦʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ ʚ ʊʘʣʘʩʩʢʦʤ ʨʘʡʦʥʝ ʠ 

ʧʨʠʣʝʛʘʶʱʝʡ ʢ ʥʝʡ ʪʝʨʨʠʪʦʨʠʠ.   

 
ʊʘʙʣʠʮʘ 2ï ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʨʝʜʥʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʘʪʤʦʩʬʝʨʥʳʭ 

ʦʩʘʜʢʦʚ ʥʘ ʄʉ ʋʶʢ: ʈʩʨ. ï ʩʨʝʜʥʝʝ ʤʥʦʛʦʣʝʪʥʝʝ ʟʥʘʯʝʥʠʝ, ʤʤ; ů ï ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʝʩʢʦʝ 

ʦʪʢʣʦʥʝʥʠʝ, ʤʤ; D ï ʨʘʟʥʦʩʪʴ ʤʝʞʜʫ ʩʨʝʜʥʠʤʠ ʤʥʦʛʦʣʝʪʥʠʤʠ ʟʥʘʯʝʥʠʷʤʠ ʟʘ ʧʝʨʠʦʜ 1991-2020 ʛʛ. 

ʠ 1961-1990 ʛʛ. ʚ ʤʤ ʠ ʚ % ʢ ʥʦʨʤʝ ʟʘ 1961-1990 ʛʛ. 

 

ʇʝʨʠʦʜ 

ʛʦʜʘ 

1961-1990 ʛʛ. 1991-2020 ʛʛ. D, ʤʤ D, % ʢ 

ʥʦʨʤʝ ʟʘ 1961-

1990 ʛʛ. 
ʈʩʨ., ʤʤ ů, ʤʤ ʈʩʨ., ʤʤ ů, ʤʤ 

1 2 3 4 5 6 7 

ʄʉ ʋʶʢ 

ʟʠʤʘ 60.0 Ñ28.52 50.2 Ñ20.49 -9.8 -16.3 

ʚʝʩʥʘ 86.6 Ñ33.32 56.5 Ñ27.42 -30.1* -34.8* 

ʣʝʪʦ 19.2 Ñ13.22 20.7 Ñ14.19 1.5 7.8 

ʦʩʝʥʴ 50.5 Ñ19.36 37.3 Ñ24.37 -13.2* -26.1* 

ʊʇ 105.0 Ñ33.35 75.1 Ñ29.57 -29.9* -28.5* 

ʍʇ 111.0 Ñ38.57 89.5 Ñ35.70 -21.5* -19.4* 

ʛʦʜ 216.5 Ñ48.44 163.4 Ñ51.57 -53.1* -24.5* 

ʄʉ ʋʣʘʥʙʝʣʴ 

ʟʠʤʘ 41.0 Ñ19.60 46.0 Ñ19.07 5.0 12.2 

ʚʝʩʥʘ 60.4 Ñ27.00 56.8 Ñ26.18 -3.6 -6.0 

ʣʝʪʦ 22.2 Ñ20.93 20.0 Ñ15.66 -2.2 -9.9 

ʦʩʝʥʴ 36.1 Ñ17.75 33.3 Ñ24.60 -2.8 -7.8 


