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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 ϣʳʣʳʤʠ 

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 ʢʦʤʠʪʝʪʦʤ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʢʘʯʝʩʪʚʘ ʚ ʩʬʝʨʝ ʦʙʨʘʟʦʚʘʥʠʷ ʠ 
ʥʘʫʢʠ ʄʠʥʠʩʪʝʨʩʪʚʘ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʥʘʫʢʠ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ʜʣʷ 

ʧʫʙʣʠʢʘʮʠʠ ʦʩʥʦʚʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʥʘʫʯʥʦʛʦ ʪʨʫʜʘ 
(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. 

 !ʳʨʘʤʳʟץʘ ʰʘסʳʨʤʘʥʳ ʙʦʣʫץʙʝʣʩʝʥʜʽ ʘʚʪʦʨʳ ʞᴅʥʝ ʦ שʘʫʳʤ, ʉʽʟʜʝʨʜʽ ʞʫʨʥʘʣʜʳץ ʨʤʝʪʪʽײפ

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 scientif ic 

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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ʄʈʅʊʀ 68.35.47                                 https://doi.org/10.52081/bkaku.2023.v65.i2.032  

 

ʂתʈɯʐ ɸʋʓʉʇɸʃʓ ɽɻɯʉ ɾɸנɼɸʁʓʅɼɸ ɹתʈʂɽʄɽʃɯ  ɽɻɯʃɻɽʅ 

ʊתʁɽɾʆרʓʐפɸʅʓר ᴆʅɯʄɼɯʃɯɻɯʅɽ ɸʈʇɸ ʉɽɹʋ ʅʆʈʄɸʉʓ ʄɽʅ 

ʊʓרɸʁʊפʓʐ ʄᴆʃʐɽʈɯʅɯר ᴄʉɽʈɯ 

 
ʅײʨʳʤʦʚʘ ʈ.ɼ.1, ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ סʳʣʳʤʜʘʨʳʥʳש ʢʘʥʜʠʜʘʪʳ 

rau.@mail.ru,https://orcid.org/0000-0002-9647-7959 
ʊʦʭʝʪʦʚʘ ʃ.ɸ.1, ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ סʳʣʳʤʜʘʨʳʥʳש ʜʦʢʪʦʨʳ, ʧʨʦʬʝʩʩʦʨ 

lauramarat_777@mail.ru, https://orcid.org/0000-0001-5399-0421 
ʆʩʧʘʥʦʚʘ ɻ.ʐ.2,  ʜʦʢʪʦʨʘʥʪ 

ospanova_14@mail.ru , https://orcid.org/0000-0002-4035-719ʍ 
ɹʫʜʠʢʦʚʘ ʂ.ʄ.1, ʜʦʢʪʦʨʘʥʪ 

kbudikova@mail.ru ,  https://orcid.org/0000-0001-7100-2773 
ɼʝʤʝʩʽʥʦʚʘ ɸ.ɸ.1, ʈᴃD 

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

                        1ϧʦʨϨʳʪ ɸʪʘ ʘʪʳʥʜʘϤʳ ϧʳʟʳʣʦʨʜʘ ʫʥʠʚʝʨʩʠʪʝʪʽ, ϧʳʟʳʣʦʨʜʘ Ϩ., ϧʘʟʘϨʩʪʘʥ 
2ʃ.ʅ ɻʫʤʠʣʝʚ ʘʪʳʥʜʘϤʳ ɽʫʨʘʟʠʷ ϰʣʪʪʳϨ ʫʥʠʚʝʨʩʠʪʝʪʽ, ɸʩʪʘʥʘ Ϩ., ϧʘʟʘϨʩʪʘʥ 

 
ɸʥʜʘʪʧʘ. ʄʘץʘʣʘʜʘ ʘʨʧʘʥʳ (Hordeum vulgare L.) ʩʝʙʫ ʥʦʨʤʘʣʘʨʳʥʘ ʞᴅʥʝ ɸʨʘʣ ᴇשʽʨʽʥʽש 

ʪײʟʜʳ ʪʦʧʳʨʘץʪʘʨʳʥʜʘסʳ ʤʠʥʝʨʘʣʜʳ ʪʳשʘʡʪץʳʰʪʘʨʜʳש ʤᴇʣʰʝʨʽʥʝ ʙʘʡʣʘʥʳʩʪʳ ʪװʡʝʞʦשʳʰץʘ 
(Melilotus L.) ᴇʥʽʤʜʽʣʽʛʽʥʽץ שʘʣʳʧʪʘʩʫ ʝʨʝʢʰʝʣʽʢʪʝʨʽ ʢᴇʨʩʝʪʽʣʛʝʥ, ʩʦʥʜʘʡ-ʘץ ʢᴇʧʞʳʣʜʳץ ʰᴇʧʪʝʨ 
ʝʛʽʣʛʝʥ ʞʝʨʛʝ ʘʨʧʘʥʳ ᴇʩʽʨʫ ʪʝʭʥʦʣʦʛʠʷʩʳʥʳש ʥײʩץʘʩʳ ײʩʳʥʳʣʘʜʳ. ʊװʡʝʞʦשʳʰץʘ   ʞʦסʘʨʳ 
ʬʠʪʦʤʝʣʠʦʨʘʥʪʪʳ ʝʨʝʢʰʝʣʽʛʽʤʝʥ ʙʝʣʛʽʣʽ. ʉʦʥʜʘʡ-ʘץ, ʪװʡʝʞʦשʳʰץʘʥʳײץ שʥʜʳʣʳסʳ ʪʫʨʘʣʳ ʘʪʘʧ 
ᴇʪʫ ʢʝʨʝʢ, ʙײʣ ʦʥʳש ʪײʟʜʘʥסʘʥ ʞʝʨʣʝʨʜʝ ʞʝʤʰᴇʧ ʤʘʩʩʘʩʳʥʳש ʞʦסʘʨʳ ʰʳסʳʤʜʳʣʳסʳʥ, 
ʪʦʧʳʨʘץʪʳ ײץʥʘʨʣʘʥʜʳʨʫ ץʘʙʽʣʝʪʽʥ, ʦʥʳ ʙʘʩץʘ ʜʘץʳʣʜʘʨʤʝʥ, ʦʥʳש ʽʰʽʥʜʝ ʢװʨʽʰʪʽ ʝʛʫʛʝ ʞʘʨʘʤʜʳ 
ʝʪʝʜʽ. 

ɿʝʨʪʪʝʫʣʝʨ ʢᴇʨʩʝʪʢʝʥʜʝʡ, ʜᴅʥʜʽ ʜʘץʳʣʜʘʨʜʳש ʰʳסʳʤʜʳʣʳסʳʥʘ, ʘʨʧʘʥʳש ʰʳסʳʤʜʳʣʳסʳʥ 
0,37 ʪ/ʛʘ-סʘ ʢᴇʙʝʡʪʫʜʽ ʞᴅʥʝ N30ʈ60 ʞᴅʥʝ N60P60 ʜʦʟʘʣʘʨʳʥʜʘ ʪʳשʘʡʪץʳʰ ʙʝʨʫʜʽ ץʘʤʪʘʤʘʩʳʟ 
ʝʪʝʪʽʥ ʩʝʙʫ ʤᴇʣʰʝʨʽ ʜʝ ᴅʩʝʨ ʝʪʝʜʽ, ʦʣʘʨʜʳש ᴇʩʫʽ ʩᴅʡʢʝʩʽʥʰʝ 0,75 ʞᴅʥʝ 0,8 ʪ/ʛʘ ײץʨʘʜʳ. ɾʘʣʧʳ 
ʘʣסʘʥʜʘ, ʪװʡʝʞʦשʳʰץʘʥʳש ʞʦסʘʨʳ ʰʳסʳʤʜʳʣʳסʳʥ ץʘʣʳʧʪʘʩʪʳʨʫ, ʜᴅʥʜʽ ʜʘץʳʣʜʳ ʩʝʙʫ 
ʥʦʨʤʘʩʳʤʝʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʽʣʝʜʽ ï2-3 ʤʣʥ. ʜʘʥʘ/ʛʘ ʞᴅʥʝ ʤʠʥʝʨʘʣʜʳ ʪʳשʘʡʪץʳʰʪʘʨʜʳש ʜʦʟʘʩʳ-
N30ʈ60, ʤײʥʜʘʡ ʘʛʨʦʬʦʥʤʝʥ ʜᴅʥʜʽ ʜʘץʳʣʜʳש ʠʥʛʠʙʠʪʦʨʣʳץ ᴅʩʝʨʽ ʝʜᴅʫʽʨ ʪᴇʤʝʥʜʝʡʜʽ, 
ʊװʡʝʞʦשʳʰץʘ ᴇʩʽʤʜʽʢʪʝʨʽʥʽש ᴇʥʛʽʰʪʽʛʽ 10,4-27,5% - סʘ, ʞʘʧʳʨʘץʪʳʣʳסʳ 12-16,5 - סʘ, ᴇʥʽʤʜʽʣʽʛʽ 
 .ʘ ʘʨʪʘʜʳס - 22,0-55,1%

ʊʽʨʝʢ ʩᴇʟʜʝʨ: ʪװʡʝʞʦשʳʰץʘ, ʪʳשʘʡʪץʳʰ, ʩʝʙʫ ʥʦʨʤʘʩʳ, ᴇʤʽʨ ʩװʨʫ ʜʝשʛʝʡʽ, ᴇʥʽʤʜʽʣʽʢ. 

 

ʂʽʨʽʩʧʝ: ɸʨʘʣʜʳש ʪʘʙʘʥʳʥʜʘסʳ ʪײʟʜʳ ʰʘפ שʳʟʳʣʦʨʜʘ ʦʙʣʳʩʳʥʘ ʦʨʘʩʘʥ 
ʟʦʨ ʵʢʦʣʦʛʠʷʣʳץ ʘʧʘʪ ᴅʢʝʣʽʧ ʞʘʪץʘʥʳ ʞʘʩʳʨʳʥ ʝʤʝʩ. פʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʳש ʢװʨʽʰ 

ʝʛʝʪʽʥ ʥʝʛʽʟʛʽ ᴇשʽʨʽ ɸʨʘʣ ᴇשʽʨʽʥʽש ʵʢʦʣʦʛʠʷʣʳץ ʘʧʘʪ ʘʡʤʘסʳʥʜʘ ʦʨʥʘʣʘʩץʘʥ פʳʟʳʣʦʨʜʘ 
ʦʙʣʳʩʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ.  

ʉʦסשʳ ʞʳʣʜʘʨʳ ʦʩʳ ʘʡʤʘץʪʘ ʜʘץʳʣʜʘʨʜʳ ᴇʩʽʨʫ ʢʝʟʽʥʜʝ ʪʘʙʠסʠ ʨʝʩʫʨʩʪʘʨʜʳש 

ʰʝʢʪʝʫʣʽ ʙʦʣʫʳ ʞᴅʥʝ ʘʥʪʨʦʧʦʛʝʥʜʽʢ ᴅʨʝʢʝʪʪʝʨʜʝʥ ʪʫʳʥʜʘסʘʥ ʢᴇʧʪʝʛʝʥ ʪʘʙʠסʠ 
ʵʢʦʣʦʛʠʷʣʳץ ʧʨʦʮʝʩʪʝʨʜʽש ʙײʟʳʣʫʳ ʙʘʡץʘʣʘʜʳ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, ɸʨʘʣ ʪʝשʽʟʽʥʽײץ שʨסʘסʘʥ 

ʪװʙʽʥʜʝ ʘʫʜʘʥʳ ʰʘʤʘʤʝʥ 1,0-1,5 ʤʣʥ. ʛʘ ʙʦʣʘʪʳʥ ײץʤʜʳ ï ʩʦʨʪʘש ʰᴇʣ ʧʘʡʜʘ ʙʦʣʜʳ, ʦʣ 
ʞʝʨʜʝʥ ʞʳʣ ʩʘʡʳʥ 150 ʤʣʥ. ʛʘ ʞʫʳץ ʪײʨʘץʪʳ ʞʝʣ ʪײʨʘʜʳ, ʘʪʤʦʩʬʝʨʘʥʳ, ʛʠʜʨʦʩʬʝʨʘʥʳ 
ʣʘʩʪʘʡʪʳʥ ʪײʟʜʳ ʰʘץ שʦʨʰʘסʘʥ ʦʨʪʘסʘ ʟʠʷʥʜʳ ᴅʩʝʨ ʝʪʝʜʽ. ɹײʣ ʪײʟʜʳ ʘסʳʥ, ʝש ʘʣʜʳʤʝʥ, 

ʘʡʤʘץʪʳש ʩʫʘʨʤʘʣʳ ʞʝʨʣʝʨʽʥʝ ʪװʩʝʜʽ, ʙײʣ ʘʨʥʘʡʳ ʢװʨʽʰ ʜʘץʳʣʜʘʨʳʥʳש ᴇʥʽʤʜʽʣʽʛʽʥ ʢװʨʪ 
ʪᴇʤʝʥʜʝʪʝʜʽ. פʘʣʳʧʪʘʩץʘʥ ץʳʩʳʣʪʘʷש ʞʘסʜʘʡʣʘʨʜʘ ᴇשʽʨʜʽש ᴇʩʽʤʜʽʢ ʰʘʨʫʘʰʳʣʳסʳ 

ʙʠʦʣʦʛʠʷʣʘʥʜʳʨʫ ᴅʜʽʩʪʝʨʽʥ ʙʘʨʳʥʰʘ ʧʘʡʜʘʣʘʥʘ ʦʪʳʨʳʧ, ʝʛʽʥʰʽʣʽʢʪʽש ʪʠʽʤʜʽ ʞװʡʝʩʽʥʝ, 
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ʘץʫʳʟʳ ʞʦסʘʨʳ ʞʘשʘ ʙʘʣʘʤʘ ʜʘץʳʣʜʘʨʜʳש ᴅʣʝʫʝʪʽʥ ʢʝשʽʥʝʥ ʧʘʡʜʘʣʘʥʘ ʦʪʳʨʳʧ, ʘʟʦʪ 
ʨʝʞʠʤʽʥ ʦשʪʘʡʣʘʥʜʳʨʫסʘ ʥʝʛʽʟʜʝʣʫʽ ʪʠʽʩ. ʉʦʥʜʳץʪʘʥ ʞʘשʘ ʜʘץʳʣ ï ʪװʡʝʞʦשʳʰץʘʥʳ 
(Melilotus L) ʝʛʫ ʝʨʝʢʰʝ ײץʥʜʳʣʳץץʘ ʠʝ ʙʦʣʘʜʳ, ʙײʣ ʦʥʳ ᴇʥʽʤʜʽʣʽʛʽ ʪᴇʤʝʥ ʞᴅʥʝ ʪײʟʜʳ 

ʪʦʧʳʨʘץʪʘʨʜʘ ᴇʩʽʨʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ, ʦʥʜʘ ʢװʨʽʰ ʘʫʳʩʧʘʣʳ ʝʛʽʩʪʝʨʽʥʜʝʛʽ ʙʘʩץʘ ʜʘ ʢᴇʧ 
ʞʳʣʜʳץ ʰᴇʧʪʝʨ ᴇʪʝ ʩʠʨʝʢ ʢʝʟʜʝʩʝʜʽ ʞᴅʥʝ ᴇʨʽʩʪʝʨʜʽש ʪʠʽʩʪʽ ᴇʥʽʤʜʽʣʽʛʽʥ ץʘʤʪʘʤʘʩʳʟ 

ʝʪʧʝʡʜʽ. 
ʂᴇʧʞʳʣʜʳץ ʙײʨʰʘץ ʰᴇʧʪʝʨʽ ʘץʫʳʟסʘ ʙʘʡ, ʪʦʧʳʨʘץʪʘ ʙʠʦʣʦʛʠʷʣʳץ ʘʟʦʪ 

ʞʠʥʘץʪʘʫʰʳʩʳ ʨʝʪʽʥʜʝ ץʳʟʤʝʪ ʝʪʝʜʽ, ץʘʨʘʰʽʨʽʢʪʽש ʢᴇʙʝʶʽʥʝ ʞᴅʥʝ ʪʦʧʳʨʘײץ ץʨʳʣʳʤʳʥʳש 

ʞʘץʩʘʨʫʳʥʘ ʳץʧʘʣ ʝʪʝʜʽ. ɸʟ ʪʘʨʘʣסʘʥ, ʙʽʨʘץ ᴇʥʽʤʜʽʣʽʛʽ ʞʦסʘʨʳ, ʢᴇʧʬʫʥʢʮʠʦʥʘʣʜʳ ʙײʨʰʘץ 
ᴇʩʽʤʜʽʢʪʝʨʽʥ ᴇʩʽʨʫ ʪʦʧʳʨʘײץ ץʥʘʨʣʳʣʳסʳʥ ʘʨʪʪʳʨʫסʘ, ᴇʩʽʤʜʽʢ ʰʘʨʫʘʰʳʣʳסʳ ᴇʥʽʤʜʝʨʽʥ 

ᴇʥʜʽʨʫʜʽ ײʣסʘʡʪʫסʘ ʞᴅʥʝ ʞʝʤʰᴇʧ ʧʝʥ ʘץʫʳʟ ʪʘʧʰʳʣʳסʳʥ ʘʟʘʡʪʫסʘ ʳץʧʘʣ ʝʪʝʜʽ. ʄײʥʜʘʡ 
ʙײʨʰʘץ ᴇʩʽʤʜʽʢʪʝʨʽʥʝ ײץʥʜʳ ʵʢʦʥʦʤʠʢʘʣʳץ ʞᴅʥʝ ʙʠʦʣʦʛʠʷʣʳץ ץʘʩʠʝʪʪʝʨʽ ʙʘʨ ʝʢʽ ʞʳʣʜʳץ 
ʪװʡʝʞʦשʳʰץʘ ʞʘʪʘʜʳ: ʪʦʧʳʨʘײץ ץʥʘʨʣʳʣʳסʳʥʘ, ʞʝʤʰᴇʧ ʧʝʥ ʪץײʳʤ ᴇʥʽʤʜʽʣʽʛʽʥʽש 

ʪײʨʘץʪʳʣʳסʳʥʘ ʙʘʡʣʘʥʳʩʪʳ ʝʤʝʩ. ʆʣ ʫʘץʳʪʰʘ ʙʘʪʧʘץʪʘʥʫ ʤʝʥ ײץʨסʘץʰʳʣʳץץʘ ʰʳʜʘʡʜʳ. 
ʊװʡʝʞʦשʳʰץʘʥʳש ʙʘʩʪʳ ʘʨʪʳץʰʳʣʳסʳ-ײץʨסʘץ ʞʘסʜʘʡʜʘ ʞᴅʥʝ ײץʥʘʨʣʳʣʳסʳ ʪᴇʤʝʥ 

ʞʝʨʣʝʨʜʝ ᴇʩʽʨʫ ʢʝʟʽʥʜʝ ʞʝʤ ʤʝʥ ʪץײʳʤʥʳש ʞʦסʘʨʳ ᴇʥʽʤʜʽʣʽʛʽ. ʉʦʥʳʤʝʥ ץʘʪʘʨ ʧʘʨʦʭʠʘʣʜʳ 
ʞᴅʥʝ ʩʠʜʝʨʘʣʴʜʳ ʜʘץʳʣ ʨʝʪʽʥʜʝ ʞʦסʘʨʳ ʙʘסʘʣʘʥʘʜʳ [1-3]. 

  ʊװʡʝʞʦשʳʰץʘʥʳש ʙʘʩʪʳ ʘʨʪʳץʰʳʣʳסʳ - ʘʫʘʜʘסʳ ʪװʡʽʥ ʙʘʢʪʝʨʠʷʣʘʨʳ ʘʨץʳʣʳ 

ʙʝʢʽʛʝʥ ʘʟʦʪʪʳש ʞʠʥʘʣʫʳ. ɹײʣ ʙʘʢʪʝʨʠʷʣʘʨ ʦʥʳש ʪʘʤʳʨʣʘʨʳʥʜʘ ʪװʡʽʥʜʝʨ ץʘʣʳʧʪʘʩʪʳʨʘʜʳ 
ʞᴅʥʝ ʪװʡʝʞʦשʳʰץʘʤʝʥ ᴇʟʘʨʘ ʪʠʽʤʜʽ ᴇʤʽʨ ʩװʨʝʜʽ. ɹʘʢʪʝʨʠʷʣʘʨ ʥʝʛʽʟʛʽ ᴇʩʽʤʜʽʢʪʽ ʘʟʦʪʧʝʥ 

 ʜʝʨʝʢʪʝʨʽ ʙʦʡʳʥʰʘ שʦʨʥʳʥʘ ʢᴇʤʽʨʩʫʣʘʨ ʘʣʘʜʳ. ɸ.ʍ. ʂʦʟʳʨʝʚʪʳ שʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ, ʦʥʳץ
[4], ʙʠʦʣʦʛʠʷʣʳץ ʘʟʦʪʪʳש ʝʩʝʙʽʥʝʥ ʞʝʨ װʩʪʽ ʤʘʩʩʘʩʳʥʳש ʜʘץʳʣʳʥʜʘ ʘʟʦʪʪʳש ʞʠʥʘץʪʘʣʫ 
ʤᴇʣʰʝʨʽ ʞʝʨ ʘʩʪʳ ʝʛʽʩʪʽʛʽʥʜʝ 72,2 - ʜʝʥ 82,9 ʢʛ/ʛʘ-סʘ ʜʝʡʽʥ ʞʝʪʝʜʽ, ʞʘʣʧʳ ʙʘʣʘʥʩʪʘ ʞʝʨ 

ʘʩʪʳ ʝʛʽʩʪʽʢʪʝʨʽʥʜʝʛʽ çʙʠʦʣʦʛʠʷʣʳץ ʘʟʦʪʪʳשè װʣʝʩʽ 48,8-ʜʝʥ 55,2% - סʘ ʜʝʡʽʥ, ʞʝʨ ʘʩʪʳ 
ʝʛʽʩʪʽʛʽʥʜʝ-54,7-ʜʝʥ 60,6% - סʘ ʜʝʡʽʥ ײץʨʘʜʳ. ʕʢʦʥʦʤʠʢʘʣʳץ ʪײʨסʳʜʘʥ ײץʥʜʳ 

ʩʠʧʘʪʪʘʤʘʣʘʨʳʥʘ ʙʘʡʣʘʥʳʩʪʳ ʪװʡʝʞʦשʳʰץʘʜʘʥ ʘʣʳʥסʘʥ ʞʝʤ ʘʨʟʘʥ ʞᴅʥʝ ʩʘʧʘʣʳ ʙʦʣʘʜʳ. 
ɼᴅʥʜʽ ʜʘץʳʣʜʘʨ, ᴅʩʽʨʝʩʝ ʞʦסʘʨʳ ʩʝʙʫ ʥʦʨʤʘʣʘʨʳ ʤʝʥ ʪʳשʘʡʪץʳʰʪʘʨʜʳש ʞʦסʘʨʳ 
ʜʦʟʘʣʘʨʳʥʜʘ ʢʝʡʜʝʪװʡʝʞʦשʳʰץʘʥʳש ʪʦʣʳץ ᴇʣʫʽʥʝ ᴅʢʝʧ ʩʦץʪʳʨʘʜʳ. ʂᴇʧʪʝʛʝʥ 

ʟʝʨʪʪʝʫʰʽʣʝʨ ʝʛʽʣʛʝʥ ʜᴅʥʜʽ ʜʘץʳʣʜʳש ʪװʡʝʞʦשʳʰץʘסʘʠʥʛʠʙʠʪʦʨʣʳץ ᴅʩʝʨʽʥ ᴅʣʩʽʨʝʪʫ װʰʽʥ 
ʪץײʳʤ ʩʝʙʫ ʤᴇʣʰʝʨʽ ʤʝʥ ʪʳשʘʡʪץʳʰ ʜʦʟʘʩʳʥ 30 ï 50% ʪᴇʤʝʥʜʝʪʫʜʽ ײʩʳʥʘʜʳ. 

ʊװʡʝʞʦשʳʰץʘʥʳש ᴇʩʫʽ ʤʝʥ ʜʘʤʫʳʥʘ, ʦʥʳש ʽʰʽʥʜʝ, ʦʥʳש ʰʳסʳʤʜʳʣʳסʳʥʘ ʜᴅʥʜʽ 
ʜʘץʳʣʜʘʨ װʣʢʝʥ ᴅʩʝʨ ʝʪʝʜʽ. ɸʨʧʘ ʞʘʤʳʣסʳʩʳʥʳש ʘʩʪʳʥʜʘסʳ ʞʦשʳʰץʘ ʜʘץʳʣʜʘʨʳʥʜʘ 
(Hordeum vulgare L) ᴇʩʽʤʜʽʢʪʝʨʜʽש ʦʩʳ ʪװʨʣʝʨʽ ʤʝʥ ʘʨʘʤʰᴇʧʪʝʨ ʘʨʘʩʳʥʜʘ ʙᴅʩʝʢʝʣʝʩʪʽʢ 

 שʤᴅʥʽ, ʢʝʟ-ʢʝʣʛʝʥ ᴇʩʽʤʜʽʢ ᴇʟʽʥʽ שʘʪʳʥʘʩʪʳץ-ʘʨʳʤץ ʣ ʙᴅʩʝʢʝʣʝʩʪʽʢײʘʪʳʥʘʩʪʘʨ ʞʘʩʘʣʘʜʳ. ɹץ
ᴇʤʽʨ ʩװʨʫ ʧʨʦʮʝʩʽʥʜʝ ץʦʨʰʘסʘʥ ʦʨʪʘʥʳ ᴇʟʛʝʨʪʫʽ ʞᴅʥʝ ʩʦʣ ʘʨץʳʣʳ ʦʥʳʤʝʥ ʙʽʨʛʝ ᴇʩʝʪʽʥ 

ᴇʩʽʤʜʽʢʪʝʨʛʝ ᴅʩʝʨ ʝʪʫʽʤʝʥ ʪװʩʽʥʜʽʨʽʣʝʜʽ [5-7]. נʘʣʳʤʜʘʨ ʪװʨʣʝʨʜʽש ʙᴅʩʝʢʝʛʝ ץʘʙʽʣʝʪʪʽʣʽʛʽ 
ʙʘʩץʘ ʬʘʢʪʦʨʣʘʨʜʳ ʪʝשʝʩʪʽʨʫ ʢʝʟʽʥʜʝ ᴇʩʫ ʞʘסʜʘʡʣʘʨʳʥʘ ʙʘʡʣʘʥʳʩʪʳ ʝʢʝʥʽʥ ʘʪʘʧ ᴇʪʪʽ. ᴄʨ 
ʪװʨ װʰʽʥ ʪװʨʣʝʨ ʙᴅʩʝʢʝʛʝ ץʘʙʽʣʝʪʪʽ ʙʦʣʘʪʳʥ ʬʘʢʪʦʨʣʘʨʜʳש ʙʝʣʛʽʣʽ ʙʽʨ ʰʝʢʪʝʨʽ ʙʘʨ. 

ᴆʩʽʤʜʽʢʪʝʨ ʙʽʨ ʪʠʧʪʽ ʜʘץʳʣʜʘʨסʘ ץʘʨʘסʘʥʜʘ ʘʨʘʣʘʩ ʜʘץʳʣʜʘʨʜʳש ᴇʩʽʧ-ᴇʥʫ ʞʘסʜʘʡʣʘʨʳʥʳש 
ʥʘhʘʨʣʘʫʳʥʘ ʢᴇʙʽʨʝʢ ʞʘʫʘʧ ʙʝʨʝʜʽ, ʘʣ ʢʝʨʽ ʨʝʘʢʮʠʷʥʳש ʘʫʳʨʣʳסʳ ʦʩʳ ᴇʩʽʤʜʽʢʪʽץ שʘʡ 

ʪװʨʽʤʝʥ ʙʽʨʛʝ ᴇʩʝʪʽʥʽʥʝ ʙʘʡʣʘʥʳʩʪʳ [8-10]. 
 ʳ ʙʽʨʽʥʰʽסʜʘʡʳʥʜʘ ʤʘʣ ʰʘʨʫʘʰʳʣʳסʘʟʽʨʛʽ ʜʘʤʫ ʞʘץ שʳʟʳʣʦʨʜʘ ʦʙʣʳʩʳʥʳפ

ʢʝʟʝʢʪʝ ʞʝʤʰᴇʧ ʙʘʟʘʩʳʥʳש ʙʦʣʫʳʥʘ ʙʘʡʣʘʥʳʩʪʳ ʙʘʩʳʤ ʙʘסʳʪ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ᴆשʽʨʜʽש 

ᴇʩʽʤʜʽʢ ʰʘʨʫʘʰʳʣʳסʳ ʩʘʣʘʩʳʥʳש ʙʽʨʽʥʰʽ ʢʝʟʝʢʪʝʛʽ ʤʽʥʜʝʪʽ ʢװʨʽʰ ʘʫʳʩʧʘʣʳ ʝʛʽʩʽʥʝ ʩʫ ʘʟ 
ʪײʪʳʥʳʣʘʪʳʥ, ʘץʫʳʟʳ ʞʦסʘʨʳ ʞʝʤʰᴇʧ ʜʘץʳʣʜʘʨʳʥ ʝʛʫ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ, ʙײʣ ʘʫʳʣ 

ʰʘʨʫʘʰʳʣʳסʳ ᴇʥʽʤʜʝʨʽʥʽש ʘʩʩʦʨʪʠʤʝʥʪʽʥ ᴇʥʜʽʨʫʜʽ ʢʝשʝʡʪʫʛʝ ʞᴅʥʝ ʞʘʥʫʘʨʣʘʨʜʳ 
ʙʦʨʜʘץʳʣʘʫ ʢʝʟʽʥʜʝ ʘץʫʳʟ ʪʘʧʰʳʣʳסʳʥ ʞʦʶסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ʆʩʳסʘʥ ʙʘʡʣʘʥʳʩʪʳ, 
ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ ʜʘץʳʣʜʘʨʳʥ ᴇʩʽʨʫʜʽש ʪʦʧʳʨʘץ - ʵʢʦʣʦʛʠʷʣʳץ ʞʘסʜʘʡʣʘʨʳʥ ʞʘץʩʘʨʪʫ 

 שʳʣʜʘʨʜʳץʘʣʧʳʥʘ ʢʝʣʪʽʨʫʜʽ, ʨʝʪʪʝʫʜʽ ʞᴅʥʝ ʜʘץ ʳʥסʥʘʨʣʳʣʳײץ ץʰʽʥ ʪʦʧʳʨʘװ
ʰʳסʳʤʜʳʣʳסʳʥ ʘʨʪʪʳʨʫʜʳ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʪʽʥ סʳʣʳʤʠ ʥʝʛʽʟʜʝʣʛʝʥ ײʩʳʥʳʤʜʘʨ ʙʦʣʫʳ 

 ʨʢʝʤʝʣʝʧ ʝʛʫʜʝװʜʘʡʳʥʜʘ ʙסʨʽʰ ʝʛʽʩʽ ʞʘװʘʣʜʳʤʝʥ ʘʫʳʩʧʘʣʳ ʢ שʘʪʘʨ, ʝץ ʘʞʝʪ. ʉʦʥʳʤʝʥץ
ʢᴇʧʞʳʣʜʳץ ʙײʨʰʘץ ʰᴇʧʪʝʨʽʥ ᴇʩʽʨʫʜʽש ʘʡʤʘץʪʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥʳש ᴅʜʽʩʪʝʨʽʥ ᴅʟʽʨʣʝʫ 



9 

 

 ʘץʳʰשʜʘʡʳʥʜʘ ʞʦסʞʘ ץʘסʨײץ שʳʟʳʣʦʨʜʘ ʦʙʣʳʩʳʥʳפ ʪʘץʙʦʣʘʰʘ ,ץʘʞʝʪ. ʉʦʥʜʘʡ-ʘץ
ᴇʥʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫ װʰʽʥ ʩʫʘʨʫʜʳש ʦשʪʘʡʣʳ ʨʝʞʠʤʽʥ ʟʝʨʪʪʝʫ ʞᴅʥʝ ʘʥʳץʪʘʫ ץʘʞʝʪ. 

ɿʝʨʪʪʝʫ ʤʘʪʝʨʠʘʣʳ ʤʝʥ ᴅʜʽʩʪʝʤʝʩʽ. פʳʟʳʣʦʨʜʘ ʦʙʣʳʩʳʥʳש ʢʣʠʤʘʪʳ ʢװʨʪ 

ʢʦʥʪʠʥʝʥʪʪʽ, ʞʘʟʳ ʳʩʪʳץ ,ץʳʩʳ ʩʫʳץ ,ץʘʨ ʞʘʤʳʣסʳʩʳ ʪײʨʘץʩʳʟ. ʆʨʪʘʰʘ ʞʳʣʜʳץ ʘʫʘ 
ʪʝʤʧʝʨʘʪʫʨʘʩʳ 9,8ÁC. ʆʙʣʳʩʪʳש ʢʣʠʤʘʪʳ ᴇʪʝ ײץʨסʘץ. ɾʘʫʳʥ-ʰʘʰʳʥʥʳש ʦʨʪʘʰʘ ʞʳʣʜʳץ 

ʤᴇʣʰʝʨʽ 129 ʤʤ. ʢʝʡʙʽʨ ײץʨסʘץ ʞʳʣʜʘʨʳ ʦʣʘʨ ʪʝʢ 40-70 ʤʤ-ʛʝ ʪװʩʫʽ ʤװʤʢʽʥ. ʆʣ 1%-סʘ 
ʜʝʡʽʥ ʛʫʤʫʩʪʳש ʪᴇʤʝʥ ײץʨʘʤʳʤʝʥ, ʙʝʨʽʢʪʽʢʪʽש ʪᴇʤʝʥʜʝʫʽʤʝʥ ʞᴅʥʝ 0,6-0,8% ʪʳסʳʟ 
 .ʟʜʳײʨʽ ʩʫʣʴʬʘʪʪʳ, ʦʨʪʘʰʘ ʪװʟʜʘʫ ʪײʘʨʳ ʤᴅʥʽʤʝʥ ʩʠʧʘʪʪʘʣʘʜʳ. ʊסᴇʪʝ ʞʦ שʪʳץʘʣʜʳץ

ʊʦʧʳʨʘץ ʪʘʣʜʘʫʳ ʓ.ɾʘץʘʝʚ ʘʪʳʥʜʘסʳ פʘʟʘץ ʢװʨʽʰ ʰʘʨʫʘʰʳʣʳסʳ סʳʣʳʤʠ-ʟʝʨʪʪʝʫ 
ʠʥʩʪʠʪʫʪʳʥʳש ʪʘʣʜʘʫ ʟʝʨʪʭʘʥʘʩʳʥʜʘ ʞװʨʛʽʟʽʣʜʽ (1-ʂʝʩʪʝ). 

 
1-ʢʝʩʪʝ ï ʊᴅʞʽʨʠʙʝʣʽʢ ʫʯʘʩʢʝʥʽש ʪʦʧʳʨʘסʳʥʳש ʩʠʧʘʪʪʘʤʘʩʳ 

 

-ʘʙʘפ
ʪʳ,  
ʩʤ 

ʨʅ mV פʘʣʜʳץ 
ʪʳסʳʟʜʳ
 % ʳס

100 ʛ ʪʦʧʳʨʘץʪʘסʳ ʘʥʠʦʥʳ, 
%/ʤʛ-ʵʢʚ   

100 ʛ ʪʦʧʳʨʘץʪʘסʳ 
ʢʘʪʠʦʥʳ, %/ʤʛ. 

ʊײʟ-
ʜʳש 
ʤᴇʣʰʝ
-ʨʽ, % 
 

CO3 HCO3 Cl SO4 Ca Mg Na 

0-20 7,64 -24 0,78 0 0,02 0,01 0,58 0,16 0,04 0,02 0,85 
0 0,46 0,5 12 8,3 3,75 0,70 

20-40 7,55  0,65 0 0,02 0,01 0,60 0,15 0,04 0,03 0,86 
0 0,35 0,4 12,3 8,4 3,75 1,10 

 
ɿʝʨʪʪʝʫ ʥʳʩʘʥʜʘʨʳ ʨʝʪʽʥʜʝ ʘʨʧʘʥʳש ᴄʩʝʤ ʞᴅʥʝ ʪװʡʝ ʞʦשʳʰץʘʥʳש ï 

ɸʣʴʰʝʝʚʩʢʠʡʜʽש ʘʫʜʘʥʜʘʩʪʳʨʳʣסʘʥ ʩʦʨʪʪʘʨʳ ʘʣʳʥʜʳ. ɿʝʨʪʪʝʫ ʞװʨʛʽʟʫ ʦʨʥʳ ï ʓ.ɾʘץʘʝʚ 
ʘʪʳʥʜʘסʳ פʘʟʘץ ʢװʨʽʰ ʰʘʨʫʘʰʳʣʳסʳ סʳʣʳʤʠ-ʟʝʨʪʪʝʫ ʠʥʩʪʠʪʫʪʳ ɾʐʉ סʳʣʳʤʠ-

ʵʢʩʧʝʨʠʤʝʥʪʪʽʢ ʫʯʘʩʢʝʩʽ. ɸʨʧʘ ʤʝʥ ʪʳשʘʡʪץʳʰʪʘʨʜʳ ʩʝʙʫ ʥʦʨʤʘʩʳʥ ʢʝʣʝʩʽ ʩʭʝʤʘ 
ʙʦʡʳʥʰʘ ʟʝʨʪʪʝʫ ʙʦʡʳʥʰʘ ʝʢʽ ʬʘʢʪʦʨʣʳ ʪᴅʞʽʨʠʙʝ ʞʘʩʘʣʜʳ [15, 16]: 

 
ʊʳשʘʡʪץʳʰ, ʢʛ/ʛʘ ʉʝʙʫ ʥʦʨʤʘʩʳ, ʤʣʥ. ʜʘʥʘ/ʛʘ 

ʂʦʥʪʨʦʣʴ (ʙ/ʫ) - St 2 ʤʣʥ. ʰʪ/ʛʘ 
3 ʤʣʥ. ʰʪ/ʛʘ 

4 ʤʣʥ. ʰʪ/ʛʘ 
ʈ60N30 2 ʤʣʥ. ʰʪ/ʛʘ 

3 ʤʣʥ. ʰʪ/ʛʘ 
4 ʤʣʥ. ʰʪ/ʛʘ 

ʈ60N60 2 ʤʣʥ. ʰʪ/ʛʘ 

3 ʤʣʥ. ʰʪ/ʛʘ 
4 ʤʣʥ. ʰʪ/ʛʘ 

 
ᴄʨ ʪᴅʞʽʨʠʙʝʣʝʨ ʫʯʘʩʢʝʥʽש (ʚʘʨʠʘʥʪʪʳʥ) ʞʘʣʧʳ ʘʫʜʘʥʳ 100 ʤ2,  4 ʨʝʪ ץʘʡʪʘʣʘʥʜʳ. 

ʋʯʘʩʢʝʣʝʨʜʽ ʦʨʥʘʣʘʩʪʳʨʫ ʪᴅʩʽʣʽ-ʨʝʥʜʦʤʠʟʘʮʠʷʣʘʥסʘʥ. ɺ.ʈ.ɺʠʣʴʷʤʩ ʘʪʳʥʜʘסʳ 
ɹװʢʽʣʦʜʘץʪʳץ ʞʝʤ-ʰᴇʧ סʳʣʳʤʠ-ʟʝʨʪʪʝʫ ʠʥʩʪʠʪʫʪʳʥʳש ᴅʜʽʩʪʝʤʝʩʽʥʝ ʩᴅʡʢʝʩ ʢʝʣʝʩʽ ʝʩʝʧʪʝʨ, 
ʙʘץʳʣʘʫʣʘʨ ʤʝʥ ʪʘʣʜʘʫʣʘʨ ʞװʨʛʽʟʽʣʜʽ [17]: 

- ʬʝʥʦʣʦʛʠʷʣʳץ ʙʘץʳʣʘʫʣʘʨ; 
- ᴇʩʽʤʜʽʢʪʝʨʜʽש ʪʳסʳʟʜʳסʳʥ ʝʩʝʧʪʝʫ ᴅʨ ʫʯʘʩʢʝʜʝ װʰ ʞʝʨʜʝ ʜʠʘʛʦʥʘʣʴ ʙʦʡʳʥʰʘ 0,25 

ʤ2 ʘʣʘשʜʘʨʜʘʥ ʞװʨʛʽʟʽʣʜʽ; 
- ʞʘʩʳʣ ʤʘʩʩʘ ʤʝʥ ײץʨסʘץ ʟʘʪʪʳש ᴇʩʫ ʜʠʥʘʤʠʢʘʩʳʥ ʝʩʝʧʢʝ ʘʣʫ ʜʘʤʫʜʳש ʥʝʛʽʟʛʽ 

ʢʝʟʝשʜʝʨʽ ʙʦʡʳʥʰʘ ʞװʨʛʽʟʽʣʜʽ (ʪʘʨʤʘץʪʘʣʫʜʳש ʙʘʩʪʘʣʫʳ, ʪʦʣʳץ ʪʘʨʤʘץʪʘʣʫ, ʙװʨʰʽʢʪʝʥʫ, 

ʛװʣʜʝʥʫ, ʙײʨʰʘץ ʪװʟʽʣʫʽ); 
- ᴇʩʽʤʜʽʢʪʝʨʜʽש ʙʠʽʢʪʽʛʽ ʝʢʽ ʽʨʛʝʣʝʩ ʝʤʝʩ ץʘʡʪʘʣʘʥʫʜʘ 10 ᴇʩʽʤʜʽʢʪʽ ᴇʣʰʝʫ ʘʨץʳʣʳ 

ʜʘʤʫʜʳש ʥʝʛʽʟʛʽ ʢʝʟʝשʜʝʨʽ ʙʦʡʳʥʰʘ ʘʥʳץʪʘʣʜʳ; 
- ʰᴇʧʪʽש ᴇʥʽʤʜʽʣʽʛʽ ʪʘʨʘʟʳ ᴅʜʽʩʽʤʝʥ ʫʯʘʩʢʝʣʝʨʜʽש ʜʠʘʛʦʥʘʣʽ ʙʦʡʳʥʰʘ ʪᴇʨʪ ʞʝʨʜʝ 

ʰʘʙʫ ʘʨץʳʣʳ ʞװʨʛʽʟʽʣʜʽ; 
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- ʜʝʨʝʢʪʝʨʜʽ ᴇשʜʝʫ ɹ.ɸ.ɼʦʩʧʝʭʦʚ ʙʦʡʳʥʰʘ ʝʢʽ ʬʘʢʪʦʨʣʳ ʪᴅʞʽʨʠʙʝʣʝʨ װʰʽʥ 
ʜʠʩʧʝʨʩʠʷʣʳץ ʪʘʣʜʘʫ ᴅʜʽʩʽʤʝʥ ʞװʨʛʽʟʽʣʜʽ [16]. 

ɹײʣ ʘʡʤʘװ ץʰʽʥ ʞʘʣʧʳ ץʘʙʳʣʜʘʥסʘʥ ʘʫʳʣʰʘʨʫʘʰʳʣʳץ ʪʝʭʥʦʣʦʛʠʷʩʳ: ʢװʨʽʰ 

ʪץײʳʤʳ; ʪʦʧʳʨʘץʪʳ ᴇשʜʝʫ-22-24 ʩʤ ʪʝʨʝשʜʽʢʢʝ ʞʳʨʪʫ; ʝʨʪʝ ʢᴇʢʪʝʤʜʝ ɹɼT-7,0 ʜʠʩʢʽʣʝʫ, 
  ,ʜʽʢʢʝ ʞʳʨʪʫשʳʰʧʝʥ ʯʝʢ (ʘʪʳʟ) ʙʝʪʽʥ ʪʝʛʽʩʪʝʫ, 16-18 ʩʤ ʪʝʨʝסʟʳʥ ʙʘʟʘʣʴʜʳ ʞʦʩʧʘʨʣʘײ

ɹɼT-7 ïʤʝʥ ʜʠʩʢʽʣʝʫ, ɹɿʊʋ-1 ʝʢʽ ʨʝʪ ʽʟʽʤʝʥ ʪʳʨʤʘʣʘʫ, ɿʂʂ-6 ʩʘץʠʥʘʣʳ ʨʦʣʠʢʪʝʨʤʝʥ 
ʩʳʨסʘʥʘʪʫ. 

ʅᴅʪʠʞʝʣʝʨ ʤʝʥ ʪʘʣץʳʣʘʫʣʘʨ. Melilotus ʪץײʳʤʜʘʩʳʥʳש ʰʘʤʘʤʝʥ 19 ʪװʨʽ ʙʘʨ. 

ʉʘʨʳ ʙʝʜʝ ʥʝʤʝʩʝ ʞʘʙʘʡʳ ʞʦשʳʰץʘ ʨʝʪʽʥʜʝ ʙʝʣʛʽʣʽ Melilotus officinalis-ʙײʨʰʘץ 
ʪץײʳʤʜʘʩʳʥʘ ʞʘʪʘʪʳʥ ʙʽʨ ʞʳʣʜʳץ ʥʝʤʝʩʝ ʝʢʽ ʞʳʣʜʳץ ʰᴇʧ. ɹײʣ ʩʫʳץ ʞᴅʥʝ ײץʨסʘץʰʳʣʳץ 

ʩʠʷץʪʳ ʵʢʩʪʨʝʤʘʣʜʳ ʵʢʦʣʦʛʠʷʣʳץ ʞʘסʜʘʡʣʘʨסʘ ʙʝʡʽʤʜʝʣʛʝʥ melilotus ʪץײʳʤʜʘʩʳʥʳש ʝש 
ʢᴇʧ ʪʘʨʘʣסʘʥ ʪװʨʣʝʨʽʥʽש ʙʽʨʽ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʦʣ ʙʘʩץʘ ʜᴅʩʪװʨʣʽ ʞʝʤʜʽʢ ʙײʨʰʘץ ʜʘץʳʣʜʘʨʳ 
ʰʳʜʘʤʘʡʪʳʥ ʞʦסʘʨʳ ʪײʟʜʳ ʪʦʧʳʨʘץʪʘ ᴇʩʝ ʘʣʘʜʳ. ʊװʡʝʞʦשʳʰץʘ ʞʘʩʳʣ ʢᴇשʜʽ ʪʳשʘʡʪץʳʰ 

ʨʝʪʽʥʜʝ ʧʘʡʜʘʣʘʥʳʣʘʜʳ ʞᴅʥʝ ʍʍ סʘʩʳʨʜʳש ʙʽʨʽʥʰʽ ʞʘʨʪʳʩʳʥʜʘ ʞʘʡʳʣʳʤʜʳץ ʞʝʨʣʝʨʜʽש 
ʧʘʪʰʘʩʳ ʜʝʧ ʘʪʘʣʜʳ [18]. 

ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ ʢᴇʨʩʝʪʢʝʥʜʝʡ, ʘʟʦʪ ʪʳשʘʡʪץʳʰʪʘʨʳʥʳש ʜʦʟʘʩʳʥ 30-ʜʘʥ 60 
ʢʛ/ʛʘ-סʘ ʜʝʡʽʥ ʙʽʨ ʫʘץʳʪʪʘ ʘʨʪʪʳʨʘ ʦʪʳʨʳʧ, ʞʘʙʳץ ʜʘץʳʣʜʘʨʜʳ ʩʝʙʫ ʥʦʨʤʘʩʳʥʳ2 ש-ʜʝʥ 4 
ʤʣʥ.ʜʘʥʘ/ʛʘ-סʘ ʜʝʡʽʥ ʘʨʪʪʳʨʫ, ʘʨʧʘ ʤʝʥ ʘʨʘʤʰᴇʧʪʝʨʜʽש ʥʝײסʨʣʳʤ ץʫʘʪʪʳ ʞʝʨ װʩʪʽ 

ʤʘʩʩʘʩʳʥʳץ שʘʣʳʧʪʘʩʫʳʥʘ ʳץʧʘʣ ʝʪʪʽ, ʥᴅʪʠʞʝʩʽʥʜʝ ʞʦשʳʰץʘʥʳ ʞץײʘʨʪʘʜʳ, ᴇʩʽʤʜʽʢʪʝʨʜʽש 
ᴇʩʫʽ ʤʝʥ ʜʘʤʫʳʥ ʙʘʷʫʣʘʪʘʜʳ. ʊװʡʝʞʦשʳʰץʘ ᴇʩʽʤʜʽʢʪʝʨʽʥʽש ʩʦʣʫʳ ʝʨʪʝ ʢʝʟʝשʜʝ ʦʥʪʦʛʝʥʝʟ 

ï ʝʢʽ ʞʘʧʳʨʘץʪʳש ʧʘʡʜʘ ʙʦʣʫ ʢʝʟʝשʽʥʜʝ  ʙʘʡץʘʣʜʳ. 
ɸʨʧʘʥʳש ʜᴅʥʜʽ ʜʘץʳʣʳʥ ʩʝʙʫ ʥʦʨʤʘʩʳʥ ʟʝʨʜʝʣʝʫ ʢʝʟʽʥʜʝ ʪʳשʘʡʪץʳʰʩʳʟ ʘʨʧʘ 

ᴇʩʽʤʜʽʢʪʝʨʽʥʽש ʦʨʥʘʣʘʩʫ ʪʳסʳʟʜʳסʳ ʩʝʙʫ ʥʦʨʤʘʩʳʥʘ ʙʘʡʣʘʥʳʩʪʳ 2 ï ʜʝʥ 4 ʤʣʥ.ʜʘʥʘ/ʛʘ-סʘ 

ʜʝʡʽʥ 249 ʞᴅʥʝ 270 ʜʘʥʘ/ʤ2, ʘʨʧʘ-176-205 ʜʘʥʘ/ʤ2 ʰʝʛʽʥʜʝ ʘʫʳʪץʳʜʳ. ɾʠʥʘʫ ʘʣʜʳʥʜʘ ʩʝʙʫ 
ʥʦʨʤʘʩʳ (4 ʤʣʥ.ʜʘʥʘ/ʛʘ) ʙʦʣסʘʥ ʘʨʧʘ ᴇʩʽʤʜʽʢʪʝʨʽʥʽש ʩʘʥʳ (180 ʜʘʥʘ/ʤ2), ʷסʥʠ ʪᴇʤʝʥ (2 ʤʣʥ. 

ʜʘʥʘ/ʛʘ) ʥʦʨʤʘʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ ʢᴇʧ ʙʦʣʜʳ. ɸʣʘʡʜʘ, ʦʥʪʦʛʝʥʝʟ ʧʨʦʮʝʩʽʥʜʝ ʞʦשʳʰץʘ 
ʪʳסʳʟʜʳסʳʥʳש ʝʜᴅʫʽʨ ʪᴇʤʝʥʜʝʫʽ ʙʘʡץʘʣʜʳ - 4 ʤʠʣʣʠʦʥ ʜʘʥʘ/ʤ2 103 ʜʘʥʘ / ʤ2 ʤᴅʥʽ 
ʙʦʡʳʥʰʘ ʘʨʧʘ ʩʝʙʫ ʥʦʨʤʘʩʳʥʳש ʞʦסʘʨʳʣʘʫʳʤʝʥ, ʷסʥʠ ʪװʡʝʞʦשʳʰץʘ ᴇʩʽʨʫ ʘʨʧʘ ʤʝʥ 

ʘʨʘʤʰᴇʧʪʝʨʜʽש ʥʝײסʨʣʳʤ ץʫʘʪʪʳ ʞʝʨ װʩʪʽ ʤʘʩʩʘʩʳʥʳץ שʘʣʳʧʪʘʩʫʳʥʘ ʳץʧʘʣ ʝʪʝʜʽ, 
ʥᴅʪʠʞʝʩʽʥʜʝ ʞʦשʳʰץʘ ʞץײʘʨʘʜʳ (2-ʢʝʩʪʝ). 

ʊװʡʝʞʦשʳʰץʘʥʳש ʢᴇʰʝʪʪʝʨʽ ʙʦʡʳʤʝʥ ʜᴅʥʜʽ ʜʘץʳʣʜʘʨʜʳ ʝʛʫ ʥʦʨʤʘʣʘʨʳʥ ʘʨʪʪʳʨʫ, 
ʘʨʘʣʘʩ ʝʛʫ ᴇʩʽʤʜʽʢʪʝʨʽʥʽש ʪʳסʳʟʜʳסʳʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ, ʙʘʨʣʳסʳ 425-475 ʜʘʥʘ/ʤ2, ʦʥʳש 
ʽʰʽʥʜʝ ʜʦʥʥʠʢ 249-270 ʜʘʥʘ/ʤ2, ʦʥʳש ʽʰʽʥʜʝ ʚʝʛʝʪʘʮʠʷʣʳץ ʢʝʟʝשʥʽש ʩʦשʳʥʜʘ 293-308 

ᴇʩʽʤʜʽʢ, ʘʣ ʜʦʥʥʠʢ ï 91 ʞᴅʥʝ 135 ʜʘʥʘ/ʤ2. ɸʨʧʘ ʩʝʙʫ ʥʦʨʤʘʩʳʥʳ4 ש ʤʣʥ.ʜʘʥʘ/ʛʘ-סʘ ʜʝʡʽʥ 
ʘʨʪʫʳʤʝʥ ʘʨʧʘ ᴇʩʽʤʜʽʢʪʝʨʽʥʽש ʙᴅʩʝשʜʝʫʽ ʙʘʡץʘʣʜʳ, ʦʥʜʘ ʘʨʧʘ ᴇʩʽʤʜʽʢʪʝʨʽʥʽש ʩʠʨʝʢʪʽʛʽ 

67,4% - ʜʳ ײץʨʘʜʳ. 
 

2-ʢʝʩʪʝ ï ɸʨʧʘ ʪץײʳʤʳ ʤʝʥ ʪʳשʘʡʪץʳʰʪʳש ʩʝʙʫ ʤᴇʣʰʝʨʽʥʝ ʙʘʡʣʘʥʳʩʪʳ 

ʪװʡʝʞʦשʳʰץʘ ᴇʩʽʤʜʽʢʪʝʨʽʥʽש ʪʳסʳʟʜʳסʳ 

 
ʊᴅʞʽʨʠʙʝ 
ʥײʩץʘʩʳ 

ʉʝʙʫ 
ʥʦʨʤʘʩʳ, 
ʤʣʥ, ʜʘʥʘ 

                                ᴆʥʽʤʜʽʣʽʢ, ʪ/ʛʘ 

ɹʽʨ̔ʥʰʽ ʞʳʣ 

ɺʝʛʝ-
ʪʘʮʠʷ
ʣʳץ 
ʢʝʟʝש 

ʉʠ-
ʨʝʫʽ 

ɽʢʽʥʰʽ ʞʳʣ 

ɾʘʧʳʨʘץ 
ʘʣʫʳ 
 

ɹʽʨʽʥʰʽ 
ʦʨʳʤ 

ɹʘʩʪʘʧ-
-ʧװrʪ ץ
ʪʝʥʫ 
ʢʝʟʝשʽ 

ʩʘʙʘ
r ס

ɸʨ-
ʧʘ 

ʊװʡʝ-
ʞʦשʳ-
ʰץʘ 

ɸʨ-
ʧʘ 

ʊװʡʝ-
ʞʦשʳ-
ʰץʘ 

ɹʘץʳʣʘʫ 
(ʪʳשʘʡʪץʳ
ʰʩʳʟ) 

2 176 249 143 165 135 54,2 91 268 

3 199 266 167 106 104 59,0 85 216 
4 205 270 180 113 91 67,4 66 183 

ʈ60N30 2 195 236 189 177 151 57.4 103 307 
3 218 238 216 143 121 50,8 91 287 
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4 250 215 235 143 101 47,0 72 215 

ʈ60N60 2 181 282 148 175 132 47,0 84 316 
3 242 302 198 147 119 38,4 77 292 

4 370 295 299 87 85 19,5 33 207 

 

ɸʣʳʥסʘʥ ʥᴅʪʠʞʝʣʝʨ ᴇʩʽʤʜʽʢʪʝʨʜʽש ʝש ʞʦסʘʨʳ ʪʳסʳʟʜʳסʳ ʤʝʥ ʩʘʙʘסʳʥʳש 
ʦשʪʘʡʣʳסʳ ʪװʡʝʞʦשʳʰץʘסʘ ʪʳשʘʡʪץʳʰʪʘʨ ץʦʣʜʘʥʳʣסʘʥ ʢʝʟʜʝ ʘʣʳʥסʘʥʳʥ ʢᴇʨʩʝʪʪʽ - P60N30 

ʞᴅʥʝ 2-3 ʤʠʣʣʠʦʥ ʜʘʥʘ/ʛʘ ʘʨʧʘ ʩʝʙʫ ʥʦʨʤʘʣʘʨʳ (236-238 ʜʘʥʘ/ʤ2, 1 ï ʰʽ ʰʘʙʫʜʳש ʘʣʜʳʥʜʘ 
143-177, ʚʝʛʝʪʘʮʠʷʣʳץ ʢʝʟʝשʥʽש ʩʦשʳʥʜʘ 121-151 ʜʘʥʘ/ʤ2). 

ʉʝʙʫ ʥʦʨʤʘʩʳʥʳ4 ש ʤʣʥ. - סʘ ʜʝʡʽʥ ʞᴅʥʝ ʈ60N60 ʬʦʩʬʦʨʳʥʳש ʘʷʩʳʥʜʘ ʘʟʦʪ 

ʜʦʟʘʩʳʥʳש ʘʨʪʫʳ, ᴇʩʽʤʜʽʢʪʝʨ ʪʳסʳʟʜʳסʳʥʳש ʪᴇʤʝʥʜʝʫʽʥʝ ᴅʢʝʧ ʩʦץʪʳʨʜʳ (ʞʠʥʘʫ ʘʣʜʳʥʜʘ 
147, ʚʝʛʝʪʘʮʠʷʣʳץ ʢʝʟʝשʥʽש ʩʦשʳʥʜʘ 119 ʜʘʥʘ/ʤ2). ɽʢʽʥʰʽ  ʞʳʣʜʘ ʘʣסʘʰץʳ ᴇʩʫ ʢʝʟʽʥʜʝ, 

ʞʘʙʳץ ʜʘץʳʣʜʘʨʜʳ ʩʝʙʫʜʽש ʞʦסʘʨʳ ʥʦʨʤʘʣʘʨʳʥʜʘ ʪʝʢ 32,5 ʜʘʥʘ/ʤ2 ᴇʩʤ̔ʜʽʢ ץʘʣʜʳ, ʷסʥʠ 
ʜʦʥʥʠʢ 2,3 ï 2,5 ʝʩʝ ʘʟʘʡʜʳ. ʊװʡʝʞʦשʳʰץʘ ᴇʩʽʤʜʽʛʽʥʽש ʙʘץʳʣʘʫ ʥײʩץʘʩʳʥʜʘ ʘʨʧʘʥʳש ʩʝʙʫ 
ʤᴇʣʰʝʨʽʥʝ ʙʘʡʣʘʥʳʩʪʳ  ʞʠʥʘʫ ʘʣʜʳʥʜʘ 103- 165, ʚʝʛʝʪʘʮʠʷʣʳץ ʢʝʟʝשʥʽש ʩʦשʳʥʜʘ 91 ï 

135, ʝʢʽʥʰʽ ʞʳʣʜʳש ʙʘʩʳʥʜʘ 66-91 ʜʘʥʘ/ʤ2 ץʘʣסʘʥ. 
ʊץײʳʤ ʩʝʙʫ ʞʳʣʜʘʤʜʳסʳ (2-3 ʤʣʥ.ʜʘʥʘ/ʛʘ) ʞᴅʥʝ ʘʟʦʪ ʜʦʟʘʩʳ (30-60 ʢʛ/ʛʘ) ʦשʪʘʡʣʳ 

ʝʢʝʥʜʽʛʽ ʘʥʳץʪʘʣʜʳ, ʦʥʜʘ ʞʘʙʳץ ʜʘץʳʣʜʳש ʜʝʧʨʝʩʩʠʷʣʳץ ᴅʩʝʨʽ ʝʜᴅʫʽʨ ʪᴇʤʝʥʜʝʡʜʽ, ʙʝʜʝ 
ᴇʩʽʤʜʽʢʪʝʨʽʥʽש ᴇʤʽʨ ʩװʨʫ ʜʝשʛʝʡʽ 10,4 ï 27,5% ʘʨʪʘʜʳ (3-ʢʝʩʪʝ). 

 
3-ʢʝʩʪʝ ï ɽʥʛʽʟʽʣʛʝʥ ʪʳשʘʡʪץʳʰʪʘʨʜʳש ʤᴇʣʰʝʨʽʥʝ ʞᴅʥʝ ʘʨʧʘ ʩʝʙʫ ʥʦʨʤʘʣʘʨʳʥʘ 

ʙʘʡʣʘʥʳʩʪʳ  ʪװʡʝʞʦשʳʰץʘʥʳש ᴇʥʽʤʜʽʣʽʛʽʥʽץ שʘʣʳʧʪʘʩʪʳʨʫʳ 

 

ʊʳשʘʡʪ
ʳ hץ-
ʢʛ/ʛʘ 
ᴅ.ʟ. 
 

ɸʨʧʘ ʪץײʳʤʳ-
ʥʳש  ʩʝʙʫ 
ʥʦʨʤʘʩʳ, 
ʤʣʥ.ʜʘʥʘ/ʛʘ 

ᴆʥʽʤʜʽʣʽʛʽ, ʪ/ʛʘ 
ɹװʨʢʝʤʝ 
ʘʨʧʘʥʳש 
ʜᴅʥʽ  

ʊװʡʝʞʦשʳʰץʘʥʳש ʧʽʰʝʥ ᴇʥʽʤʽ ɾʘʧʳʨʘץ
-ʪʘʥʫʳ,% 

1-ʞʳʣ 2-ʞʳʣ ɽʢʽ ʞʳʣʜʳץ  

ɹʘץʳ-
ʣʘʫ 
ʪʳשʘʡʪ-
 ʳʰʩʳʟץ

2 1,57 3,02 11,3 14,32 32,1 
3 1,83 2,37 8,67 11,04 32,8 

4 1,94 1,39 5,74 7,13 30,9 

ʈ60N30 2 2,83 4,28 15,7 19,98 48,1 

3 3,24 3,22 13,9 17,12 49,3 
4 3,58 1,61 9,3 10,91 47,4 

ʈ60N60 2 3,06 4,77 12,7 17,47 36,3 
3 3,4 4,05 11,3 15,35 37,2 

4 3,85 1,69 8,7 10,39 35,5 
ʅʉʈ05  0,37 0,46 0,41   

 
ɹʽʟʜʽש ʪᴅʞʽʨʠʙʝʣʝʨʽʤʽʟʜʝ ʪץײʳʤ ʩʝʙʫ ʥʦʨʤʘʣʘʨʳ ʤʝʥ ץʦʣʜʘʥʳʣʘʪʳʥ 

ʪʳשʘʡʪץʳʰʪʘʨʜʳש ʤᴇʣʰʝʨʽʥʝ ʙʘʡʣʘʥʳʩʪʳ  ʘʨʧʘ ʜᴅʥʽʥʽש ᴇʥʽʤʜʽʣʽʛʽ 1,57 ʞᴅʥʝ 3,85 ʪ/ʛʘ 
ʘʨʘʣʳסʳʥʜʘ ʙʦʣʜʳ, ʟʝʨʪʪʝʫʣʝʨ ʢᴇʨʩʝʪʢʝʥʜʝʡ, ʝʛʽʩʪʽʢ ʜʘץʳʣʜʳש ʰʳסʳʤʜʳʣʳסʳʥʘ ʩʝʙʫ 
ʤᴇʣʰʝʨʽ ʘʡʪʘʨʣʳץʪʘʡ ᴅʩʝʨ ʝʪʝʜʽ, ʩʦʥʜʳץʪʘʥ ʝʛʫ ʥʦʨʤʘʩʳʥʳש ʞʦסʘʨʳʣʘʫʳʤʝʥ ʙʘץʳʣʘʫ 

ʢʝʟʽʥʜʝ ʘʨʧʘʥʳש ʰʳסʳʤʜʳʣʳסʳ 0,37 ʪ/ʛʘ ʘʨʪʪʳ, ʘʣ ʪʳשʘʡʪץʳʰ ץʦʣʜʘʥʫ ʢʝʟʽʥʜʝ ʘʨʧʘ 
ᴇʥʽʤʜʽʣʽʛʽ 0,37 ʪ/ʛʘ ʜʦʟʘ ʈ60N30 ï 7,5 ʞᴅʥʝ ʈ60N60-0,8 ʪ/ʛʘ ײץʨʘʜʳ. 

ɹʘʩʪʘʧץʳ ʝʛʫ ʞʳʣʳʥʜʘ ʪװʡʝʞʦשʳʰץʘ ʧʽʰʝʥʽʥʽש ʰʳסʳʤʳ, ʝʥʛʽʟʽʣʛʝʥ 
ʪʳשʘʡʪץʳʰʪʘʨʜʳש ʰʘʤʘʩʳʥʘ ʙʘʡʣʘʥʳʩʪʳ 2 ʤʣʥ. ʜʘʥʘ/ʛʘ ʩʝʙʫ ʥʦʨʤʘʩʳʥʜʘ 3,02-4,77 ʪ/ʛʘ 
 ʝʨʝʢʰʝʣʽʢʪʝʨʽʥʝ ץʙʠʦʣʦʛʠʷʣʳ שʘ ᴇʩʽʤʜʽʢʪʝʨʽʥʽץʳʰשʡʝʞʦװʨʘʜʳ, ʝʢʽʥʰʽ ʞʳʣʳ ʪײץ

ʙʘʡʣʘʥʳʩʪʳ ʧʽʰʝʥ ʰʳסʳʤʳ ʙʽʨʽʥʰʽ ʞʳʣʜʘʥ 2,7 (12,7 ʪ/ʛʘ) ʞᴅʥʝ 3,7 (11,3 ʪ/ʛʘ) ʝʩʝ ʞʦסʘʨʳ 
ʙʦʣʜʳ. ɼᴅʥʜʽ ʜʘץʳʣʜʘʨʜʳ ʩʝʙʫ ʥʦʨʤʘʩʳʥʳײ שʣסʘʶʳʤʝʥ ʞʳʣʜʘʨ ʙʦʡʳʥʰʘ ʪʠʽʩʽʥʰʝ ʰᴇʧ 

ʰʳסʳʤʜʳʣʳסʳʥʳ53,9-64,6 ש ʞᴅʥʝ 31,5-49,2% - סʘ ʪᴇʤʝʥʜʝʛʝʥʽ ʙʘʡץʘʣʘʜʳ. 
2 ʞʳʣ ʽʰʽʥʜʝ ʪʠʽʩʽʥʰʝ 15,35-19,98 ʞᴅʥʝ 1,34-1,77 ʪ/ʛʘ ʞʝʪʢʝʥ ʞʦשʳʰץʘ ʰᴇʙʽ ʤʝʥ 

ʪץײʳʤʳʥʳש ʝש ʢᴇʧ ʰʳסʳʤʳ 1 ʛʝʢʪʘʨסʘ 30-60 ʢʛ ʘʟʦʪ ʝʥʛʽʟʝ ʦʪʳʨʳʧ, ʈ60 ʘʷʩʳʥʜʘ 2 ï 3 ʤʣʥ. 
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ʜʘʥʘ/ʛʘ ʩʝʙʫ ʥʦʨʤʘʩʳ ʢʝʟʽʥʜʝ ʘʣʳʥʜʳ, ʘʣ ʩʝʙʫ ʥʦʨʤʘʩʳʥʳ4 ש ʤʣʥ. ʜʘʥʘ/ʛʘ ʜʝʡʽʥ ʘʨʪʫʳ 
ᴇʥ̔ʤʜʽʣʽʢʪʽ ʪᴇʤʝʥʜʝʪʝʜʽ ʙʽʨʽʥʰʽ ʞʳʣʳ-2,67 - 3,08 ʪ/ʛʘ (42,8-47,7 ï 16,1 ï 16,9 ʜʝʡʽʥ), ʝʢʽʥʰʽ 
ʞʳʣʳ ï 4,0 - 6,4 ʪ/ʛʘ (127-157-87-93 ʜʝʡʽʥ). 

ʊװʡʝʞʦשʳʰץʘ ʝʛʽʩʪʽʛʽʥʜʝ ʘʨʧʘ  ʙװʨʢʝʤʝ ʜʘץʳʣ ʨʝʪʽʥʜʝ ʘʩʘ ץʦʣʘʡʣʳ. ɹײʣ ʞʘסʜʘʡʜʘ 
ʪװʡʝʞʦשʳʰץʘ ʞʘʧʳʨʘץʪʘʨʜʳש ʩʘʥʳ ʘʨʪʳʧ ᴇʥʽʤʜʽʣʽʛʽ ʞʦסʘʨʣʘʡʜʳ. ɹʘץʳʣʘʫ ʥײʩץʘʩʳʥʜʘ 

ʪװʡʝʞʦשʳʰץʘ ᴇʩʽʤʜʽʢʪʝʨʽʥʽש ʞʘʧʳʨʘץʪʳʣʳסʳ ʝʛʽʩʪʽʢ ʜʘץʳʣʜʳש ʩʝʙʫ ʤᴇʣʰʝʨʽʥʝ 
ʙʘʡʣʘʥʳʩʪʳ 30,9 ʞᴅʥʝ 32,8% ʘʨʘʣʳסʳʥʜʘ ʙʦʣʜʳ. ɿʝʨʪʪʝʫʣʝʨ ʪװʡʝʞʦשʳʰץʘ ᴇʩʽʤʜʽʢʪʝʨʽʥʽש 
ʞʘʧʳʨʘץʪʘʨʳʥʘ ʬʦʩʬʦʨ-ʘʟʦʪ ʪʳשʘʡʪץʳʰʪʘʨʳʥ ʝʥʛʽʟʫ ʘʡʪʘʨʣʳץʪʘʡ ᴅʩʝʨ ʝʪʝʪʽʥʜʽʛʽʥ 

ʢᴇʨʩʝʪʪʽ, ʩʦʥʜʳץʪʘʥ P60N30 ʜʦʟʘʩʳʥ ʝʥʛʽʟʫ ʢʝʟʽʥʜʝ ʞʘʧʳʨʘס-35,5-37,2% ץʘ ʜʝʡʽʥ ʞᴅʥʝ 
ʈ60N60 ʜʦʟʘʩʳʥ ʝʥʛʽʟʫ ʢʝʟʽʥʜʝ 47,4-49,3%-סʘ ʜʝʡʽʥ ʘʨʪʘʜʳ. ɸʨʧʘ ᴇʩʽʤʜʽʢʪʝʨʽʥʽש ʝװ שʣʢʝʥ 

ʞʘʧʳʨʘץʪʳʣʳסʳ 49,3%-ʜʘʥ ʞʦסʘʨʳ ʩʝʙʫ ʥʦʨʤʘʩʳʥʜʘ 2 ʞᴅʥʝ 3 ʤʣʥ.ʜʘʥʘ/ʛʘ ʞʘʙʳʥʜʳ 
ʜʘץʳʣ ʝʥʛʽʟʫʜʽ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ, ʦʥʜʘ ʰᴇʧʪʽש ʰʳסʳʤʜʳʣʳסʳ ʪʠʽʩʽʥʰʝ 11,0-14,3 ʪ/ʛʘ-ʜʘʥ 
17,1-19,9 ʪ/ʛʘ-סʘ ʜʝʡʽʥ ʘʨʪʘʜʳ. 

ʆʩʳʣʘʡʰʘ, ʢװʨʽʰ ʘʫʳʩʧʘʣʳ ʝʛʽʩʽʥʽש ʰʘʣסʳʥʜʳ-ʙʘʪʧʘץʪʳ ʪײʟʜʳ ʪʦʧʳʨʘץʪʘ 
ʪװʡʝʞʦשʳʰץʘʥʳ ʘʨʧʘʤʝʥ ʙװʨʢʝʤʝʣʝʥʽʧ ʝʛʽʣʛʝʥ ʝʛʽʩʪʽʢʪʝ ʤʠʥʝʨʘʣʜʳ ʪʳשʘʡʪץʳʰʪʘʨ 

ʤᴇʣʰʝʨʽ -N30P60 ʞᴅʥʝ ʩʝʙʫ ʥʦʨʤʘʩʳ 2 ï 3 ʤʠʣʣʠʦʥ ʜʘʥʘ/ʛʘ ʦשʪʘʡʣʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɹײʣ 
ʞʘסʜʘʡʜʘ ʪװʡʝʞʦשʳʰץʘ ʜʘץʳʣʳʥʳש ᴇʩʫ  ʜʠʥʘʤʠʢʘʩʳ 10,4 ï27,5%-ʢʝ, ʞʘʧʳʨʘץʪʘʥʫʰʳʣʳץ 
12,0 ï 16,5% -ʢʝ, ᴇʥʽʤʜʽʣʽʛʽ 22,0 ï 55,1%-ʢʝ ʜʝʡʽʥ ʘʨʪʘʜʳ. 

 ʦʩʳ שʘʫʳʩʧʘʣʳ ʝʛʽʩʽʥʜʝ ᴇʩʽʨʫʜʽ שʳʣʜʘʨʳʥʳץʨʽʰ ʜʘװʦʨʳʪʳʥʜʳ. ʂפ
ʪʝʭʥʦʣʦʛʠʷʩʳʥ ʝʥʛʽʟʫ ʢװʨʽʰʪʝʥ ʢʝʡʽʥ ʪʦʧʳʨʘץʪʳש ʪʘʙʠסʠ ʳʣסʘʣʜʳʣʳסʳʥ ʪʠʽʤʜʽ 

ʧʘʡʜʘʣʘʥʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ɸʨʧʘʥʳ ʞʠʥʘסʘʥʥʘʥ ʢʝʡʽʥ, ʪװʡʝʞʦשʳʰץʘ ʞʘץʩʳ ᴇʩʝʜʽ, ʙײʣ 
ʢװʟʛʝ ʜʝʡʽʥ ʪʘסʳ ʙʽʨ ʪʦʣʳץ ʞʠʥʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ɹײʜʘʥ ʙʘʩץʘ, פʳʟʳʣʦʨʜʘ ʦʙʣʳʩʳʥʜʘ 
ʢװʨʽʰ ʝʛʫʛʝ ʜʘʡʳʥʜʳץ ʪʝʢ ʩᴅʫʽʨ ʘʡʳʥʳש ʩʦשʳʥʜʘ ʙʘʩʪʘʣʘʜʳ, ʘʣ ʘʨʧʘ ʝʛʫ ʞײʤʳʩʪʘʨʳ 

ʥʘʫʨʳʟ ʘʡʳʥʜʘ ʞװʨʛʽʟʽʣʝʜʽ, ʩʦʥʜʳץʪʘʥ ʦʥʳ ʥʝʛʽʟʛʽ ʜʘץʳʣʜʘʥ (ʢװʨʽʰʪʝʥ) 2 ʘʡ ʙײʨʳʥ 
ʞʠʥʘʡʜʳ, ʙײʣ ʤʘʰʠʥʘ-ʪʨʘʢʪʦʨ ʧʘʨʢʽʥ ʥʝײסʨʣʳʤ ײʪʳʤʜʳ ʧʘʡʜʘʣʘʥʫסʘ, ʝʛʽʩ ʞײʤʳʩʪʘʨʳʥʳש 

 ᴇʩʽʧ ʢʝʣʝ שʣ ʨʝʪʪʝ ʩʫ ʨʝʩʫʨʩʪʘʨʳʥʳײʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ɹװʳʥ ʪᴇʤʝʥʜʝʪʫʛʝ ʤסʘʫʳʨʪʪʳʣʳץ
ʞʘʪץʘʥ ʪʘʧʰʳʣʳסʳ ʞʘסʜʘʡʳʥʜʘ ʦʩʳ ʜʘץʳʣʜʘʨʜʳש ʙʘסʘ ʞʝʪʧʝʩ ʨᴇʣʽʥ ʝʨʝʢʰʝ ʘʪʘʧ ᴇʪʢʝʥ 
ʞᴇʥ. ʉʦʥʳʤʝʥ, ᴅʨʪʘʨʘʧʪʘʥʜʳʨʳʣסʘʥ ʜʘץʳʣʜʘʨʜʳײץ שʨסʘץ ʞʘסʜʘʡʜʘ ʢװʨʽʰʪʝʥ ʢʝʡʽʥʛʽ 

ʪʦʧʳʨʘץʪʳש ʪʘʙʠסʠ ʳʣסʘʣʜʳʣʳסʳʥ ץʦʣʜʘʥʘ ʦʪʳʨʳʧ, ʳʣסʘʣʜʳ װʥʝʤʜʽ ʧʘʡʜʘʣʘʥʫ 
 ʣ ᴅʨײʘʣʳʧʪʘʩʪʳʨʘ ʘʣʘʜʳ, ʙץ ʘʨʳ ᴇʥʽʤסʘʩʳʥʜʘ ʦʣʘʨ ʙʽʨ ʩʫʘʨʫʩʳʟ ʞʦץʘʨ שʘʙʽʣʝʪʽʥʽץ

ʛʝʢʪʘʨסʘ 6000 ʤ3 ʩʫʜʳ װʥʝʤʜʝʫʛʝ ʳץʧʘʣ ʝʪʝʜʽ.  
ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ פʳʟʳʣʦʨʜʘ ʦʙʣʳʩʳʥʳש ʢװʨʽʰ ᴇʩʽʨʝʪʽʥ ʰʘʨʫʘʰʳʣʳץʪʘʨʳʥʜʘ 

500 ʛʘ ʘʣʘשʜʘ ʝʥʛʽʟʽʣʜʽ, ʪʘʟʘ ʪʘʙʳʩ 45,0-50,5 ʤʳש ʪʝשʛʝ/ʛʘ ʰʝʛʽʥʜʝ ʙʦʣʜʳ, ʧʘʡʜʘʣʳʣʳסʳ 

 .ʘʥסʨʘײץ 110%
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ɹʫʜʠʢʦʚʘ ʂ.ʄ.1, ʜʦʢʪʦʨʘʥʪ 
ɼʝʤʝʩʽʥʦʚʘ ɸ.ɸ.1, ʈᴃD 

 

1ʂʳʟʳʣʦʨʜʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ.ʂʦʨʢʳʪ ɸʪʘ, ʛ.ʂʳʟʳʣʦʨʜʘ, ʂʘʟʘʭʩʪʘʥ 
2ɽʚʨʘʟʠʡʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ.ʃ.ʅ.ɻʫʤʠʣʝʚʘ, ʛ.ɸʩʪʘʥʘ, ʂʘʟʘʭʩʪʘʥ 

 
ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʦʢʘʟʘʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʜʦʥʥʠʢʘ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʦʨʤ ʚʳʩʝʚʘ ʧʦʢʨʦʚʥʦʛʦ ʷʯʤʝʥʷ ʠ ʜʦʟ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʥʘ ʟʘʩʦʣʝʥʥʳʭ 
ʧʦʯʚʘʭ ʇʨʠʘʨʘʣʴʷ, ʘ ʪʘʢʞʝ ʧʨʝʜʣʘʛʘʝʪʩʷ ʚʘʨʠʘʥʪ ʪʝʭʥʦʣʦʛʠʠ ʚʦʟʜʝʣʳʚʘʥʠʷ ʷʯʤʝʥʷ ʩ ʧʦʜʩʝʚʦʤ 
ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʜʦʥʥʠʢ ʷʚʣʷʝʪʩʷ ʦʪʣʠʯʥʳʤ ʬʠʪʦʤʝʣʠʦʨʘʥʪʦʤ. ʅʫʞʥʦ ʪʘʢʞʝ 
ʦʪʤʝʪʠʪʴ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʴ ʠ ʮʝʥʥʦʩʪʴ ʜʦʥʥʠʢʘ, ʢʦʪʦʨʳʝ ʟʘʢʣʶʯʘʶʪʩʷ ʚ ʝʛʦ ʠʩʢʣʶʯʠʪʝʣʴʥʦʡ 
ʩʧʦʩʦʙʥʦʩʪʠ ʜʘʚʘʪʴ ʚʳʩʦʢʠʝ ʫʨʦʞʘʠ ʢʦʨʤʦʚʦʡ ʤʘʩʩʳ ʥʘ ʟʘʩʦʣʝʥʥʳʭ ʫʯʘʩʪʢʘʭ, ʝʛʦ ʩʧʦʩʦʙʥʦʩʪʴ 
ʦʢʫʣʴʪʫʨʠʚʘʪʴ ʧʦʯʚʫ, ʜʝʣʘʷ ʝʝ ʧʨʠʛʦʜʥʦʡ ʜʣʷ ʧʦʩʝʚʘ ʜʨʫʛʠʭ ʢʫʣʴʪʫʨ, ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʨʠʩʘ.   

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʧʦʢʨʦʚʥʦʡ ʢʫʣʴʪʫʨʳ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ 
ʦʢʘʟʳʚʘʝʪ ʢʘʢ ʥʦʨʤʘ ʚʳʩʝʚʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ ʧʨʠʙʘʚʢʫ ʫʨʦʞʘʡʥʦʩʪʠ ʷʯʤʝʥʷ ʥʘ 3,7 ʮ/ʛʘ, ʪʘʢ ʠ  
ʚʥʝʩʝʥʠʝ ʫʜʦʙʨʝʥʠʡ  ʚ ʜʦʟʘʭ N30ʈ60 ʠ N60ʈ60, ʧʨʠ ʢʦʪʦʨʳʭ, ʧʨʠʙʘʚʢʘ ʩʦʩʪʘʚʠʣʘ 7,5 ʠ 8,0 ʮ/ʛʘ, 
ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺ ʮʝʣʦʤ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʚʳʩʦʢʦʡ ʫʨʦʞʘʡʥʦʩʪʠ ʜʦʥʥʠʢʘ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʥʦʨʤʦʡ 
ʚʳʩʝʚʘ ʧʦʢʨʦʚʥʦʡ ʢʫʣʴʪʫʨʳ - 2 ï 3 ʤʣʥ. ʰʪ/ʛʘ ʠ ʜʦʟʳ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ - N30ʈ60, ʧʨʠ ʪʘʢʦʤ 
ʘʛʨʦʬʦʥʝ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʝʪʩʷ   ʠʥʛʠʙʠʪʦʨʥʦʝ ʜʝʡʩʪʚʠʝ ʧʦʢʨʦʚʥʦʡ ʢʫʣʴʪʫʨʳ, ʫʚʝʣʠʯʠʚʘʝʪʩʷ 
ʚʳʞʠʚʘʝʤʦʩʪʴ ʨʘʩʪʝʥʠʡ ʜʦʥʥʠʢʘ ʥʘ 10,4-27,5%, ʦʙʣʠʩʪʚʝʥʥʦʩʪʴ  ʥʘ 12-16,5%, ʫʨʦʞʘʡʥʦʩʪʴ ʥʘ 22,0 
ï 55,1%. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʦʥʥʠʢ, ʫʜʦʙʨʝʥʠʝ, ʥʦʨʤʘ ʚʳʩʝʚʘ, ʚʳʞʠʚʘʝʤʦʩʪʴ ʨʘʩʪʝʥʠʡ, 
ʫʨʦʞʘʡʥʦʩʪʴ. 

 

INFLUENCE OF THE RATE OF SOWING BARLEY AND THE AMOUNT OF FERTILIZER 

ON THE YIELD OF MELILOT  UNDER RICE CROP ROTATION  
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Tokhetova L.A.1, Doctor of agricultural sciences, professor 

Ospanova G.Sh.2, Doctoral student, senior lecturer 
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Annotation. The article describes barley (Hordeum vulgare L.) and melilot (Melilotus L.), 
depending on the sowing rates and the amount of mineral fertilizers in the saline soils of the island region. 
the features of the formation of the yield ) are indicated, and a variant of the technology of growing barley 
on the site where perennial grasses are sown is also proposed. It is known that burdock is an excellent 
phytomeliorant. It should also be noted about the value of camellia, indicates its high yield of f eed mass 
in salinized areas, and the ability to fertilize the soil, which makes it suitable for sowing other crops, 
including rice. 

Studies have shown that the yield of grain crops is also influenced by the amount of sowing, 
which provides an increase in the yield of barley by 0.37 t/ha and fertilizing in doses of N30P60 and N60P60, 
the growth of which was 0.75 and 0.8 t/ha, respectively. In general, the formation of a high yield of 
melilot is ensured by the rate of sowing grain ï2-3 million and dosage of mineral fertilizers-N30P6 0, with 
such agrophon, the inhibitory effect of the cereal crop is significantly reduced, the survival rate of melilot 
plants increases by 10.4-27.5%, the leafiness by 12-16.5, the yield by 22.0 - 55.1%. 

Keywords: melilot, fertilize,  rate of sowing, plant survival, productivity. 
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1çϧʘʟʘϨ ʝʛʽʥʰʽʣʽʢ ʞϸʥʝ Ϻʩʽʤʜʽʢ ʰʘʨʫʘʰʳʣʳϤʳ Ϥʳʣʳʤʠ-ʟʝʨʪʪʝʫ ʠʥʩʪʠʪʫʪʳè ɾʐʉ, ɸʣʤʘʪʳ 
Ϩʘʣʘʩʳ, ɸʣʤʘʣʳʙʘϨ ʘʫʳʣʳ, ϧʘʟʘϨʩʪʘʥ 

2ʉ. ʉʝʡʬʫʣʣʠʥ ʘʪʳʥʜʘϤʳ ϧʘʟʘϨ ʘʛʨʦʪʝʭʥʠʢʘʣʳϨ ʫʥʠʚʝʨʩʠʪʝʪʽ, ɸʩʪʘʥʘ Ϩ., ϧʘʟʘϨʩʪʘʥ 
 

ɸשʜʘʪʧʘ.  פʘʟʽʨʛʽ ʫʘץʳʪʪʘ פʘʟʘץʩʪʘʥʥʳש ʦשʪװʩʪʽʢ-ʰʳסʳʩʳʥʜʘ ץʘʥʪ ץʳʟʳʣʰʘʩʳʥ ᴇʩʽʨʫʜʽש 
ʝʛʽʥʰʽʣʽʢ ʞװʡʝʣʝʨʽ ʤʝʥ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥ ʞʘʩʘʫסʘ, ʩʦʥʜʘʡ-ʘץ ʜʘץʳʣʜʳ ᴇʩʽʨʫ ʢʝʟʽʥʜʝ ʪʘʙʠסʠ ʞᴅʥʝ 
ʩʫ ʨʝʩʫʨʩʪʘʨʳʥ ʪʠʽʤʜʽ ʧʘʡʜʘʣʘʥʫסʘ, ʩʫסʘʨʤʘʣʳ ʝʛʽʩ ᴇʥʽʤʜʽʣʽʛʽʥ ʞʦסʘʨʳʣʘʪʫסʘ ʙʘסʳʪʪʘʣסʘʥ 
ʟʝʨʪʪʝʫʣʝʨ ᴇʟʝʢʪʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʆʩʳסʘʥ ʙʘʡʣʘʥʳʩʪʳ ʘʫʳʣʰʘʨʫʘʰʳʣʳץ ʜʘץʳʣʜʘʨʳʥ ᴇʩʽʨʫʜʽש 
ʞʘשʘ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥ ʞʘץʩʘʨʪʳʧ, ʦʣʘʨʜʳ ᴇʥʜʽʨʽʩʢʝ ʧʘʡʜʘʣʘʥʫ ץʘʞʝʪʪʽʣʽʛʽ ʪʫʳʥʜʘʧ ʦʪʳʨ.  

ɽʣʽʤʽʟʜʽש ʦשʪװʩʪʽʢ-ʰʳסʳʩʳʥʜʘ ʩʫסʘʨʤʘʣʳ ʝʛʽʥʰʽʣʽʢʪʝ ʨʝʩʫʨʩ װʥʝʤʜʝʫʰʽ ʞᴅʥʝ ʞʝʣ 
ʵʨʦʟʠʷʩʳʥ ʙʦʣʜʳʨʤʘʫ, ʦʟʳץ  ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ᴇʥʜʽʨʽʩʢʝ ʝʥʛʽʟʫ װʰʽʥ ʟʝʨʪʪʝʫʣʝʨ ʞװʨʛʽʟʫʜʽש 
 ץʘʪʘʨʳʥʘ  ʙʘʩʪʳ ʩʪʨʘʪʝʛʠʷʣʳץ ʳ ʪʝʭʥʦʣʦʛʠʷʣʘʨסשʳʟʳ ʙʘʩʳʤ. ɸʣʜʳשʳʣʳʤʠ-ʪʘʞʽʨʠʙʝʣʽʢ ʤʘס
ʳץʧʘʣʜʳ ʜʘץʳʣ ï ץʘʥʪ ץʳʟʳʣʰʘʩʳʥ ʪʘʤʰʳʣʘʪʳʧ ʩʫסʘʨʫ ᴅʜʽʩʽʤʝʥ ᴇʩʽʨʫ ʘʪʘʩʘץ ʙʦʣʘʜʳ. 

ɾʝʨ ʰʘʨʳʥʜʘסʳ ʞᴅʥʝ ʙʽʟʜʽש ʝʣʽʤʽʟʜʝ ʩʫסʘʨʫ ʞʘסʜʘʡʳʥʜʘ  ʩʫʜʳ ʧʘʡʜʘʣʘʥʫ ʩʦסשʳ 40-50 ʞʳʣ 
ʙʦʡʳ ʞʘʧʧʘʡ  ᴇʩʫ ʢᴇʨʩʝʪʢʽʰʽ ʘʨʪʫʜʘ  ʞᴅʥʝ ʙװʛʽʥʛʽ ʪʘשʜʘ ʙʘʨʣʳץ ʩʫʜʳ ʧʘʡʜʘʣʘʥʫ ʜʝשʛʝʡʽ  75% 
 ץʘʣʫʜʘ ʞᴅʥʝ ʰʝʪʝʣʜʽʢ ʘʛʨʘʨʣʳ שʳʥʤʝʥ ʙʝʣʝץʘʨץ ʱʳ ʩʫʜʳ ʘʟʘʶʳ ʞʝʨ ʰʘʨʳʥʜʘ ʪʝʟײʨʘʧ ʦʪʳʨ . ʊײץ
ʩʘʣʘʥʳס שʘʣʳʤʜʘʨʳʥʳש ʟʝʨʪʪʝʫʣʝʨʽ  ʙʦʡʳʥʰʘ ʩʫ ʨʝʩʫʨʩʪʘʨʳʥʘ ʩײʨʘʥʳʩ 2030 ʞʳʣסʘ ʜʝʡʽʥ 2 ʝʩʝʛʝ 
ʘʨʪʫʳ ʤװʤʢʽʥ. 

ɾװʨʛʽʟʽʣʛʝʥ ʟʝʪʪʝʫʣʝʨʜʽש ʥᴅʪʠʞʝʩʽʥʜʝ ʨʝʩʧʫʙʣʠʢʘʥʳש ʦשʪװʩʪʽʢ-ʰʳסʳʩʳʥʜʘ ץʘʥʪ 
 ʳʟʳʣʰʘʩʳ ʪʘʥʘʙʳʥץ ʘʥʪפ .ʪʘʣʜʳץʪʘʡʣʳ ᴅʜʽʩ ʝʢʝʥʽ ʘʥʳשʘʨʫ ʦסʳʟʳʣʰʘʩʳʥ ʪʘʤʰʳʣʘʪʳʧ ʩʫץ
ʤʠʥʝʨʘʣʜʳ ץʦʨʝʢʪʝʥʜʽʨʫ װʨʜʽʩʽʥ ʪʘʤʰʳʣʘʪʳʧ ʩʫסʘʨʫ ʩʫʳʤʝʥ ʙʽʨʛʝ ʙᴇʣʰʝʢʪʝʧ ʙʝʨʫ, ʜᴅʩʪװʨʣʽ 
ʪʳשʘʡʪץʳʰʪʘʨ ʝʥʛʽʟʫ ᴅʜʽʩʽʥʝ ץʘʨʘסʘʥʜʘ, ʦʥʳש ʪʠʽʤʜʽʣʽʛʽʥ 2-3 ʝʩʝʛʝ ʘʨʪʪʳʨʜʳ. פʘʥʪ ץʳʟʳʣʰʘʩʳʥ 
ʪʘʤʰʳʣʘʪʳʧ ʩʫסʘʨʫ ʪᴅʩʽʣʽʤʝʥ ʙʝʪʽʥʝ װʣʙʽʨ ʞʘʙʳʥʜʳ ʞʘʙʫ ʘʨץʳʣʳ ʩʫסʘʨʫ ᴇʩʽʤʜʽʢʪʽש ʛʝʢʪʘʨʜʘסʳ 
ʞʘʧʳʨʘץʪʘʨ ʘʫʜʘʥʳʥ ʢʝשʝʡʪʽʧ ץʘʥʘ ץʦʡʤʘʜʳ, ʩʦʥʳʤʝʥ ʙʽʨʛʝ ʜʘץʳʣʜʳש ʪᴅʫʣʽʢʪʽʢ 
ʬʦʪʦʩʠʥʪʝʪʠʢʘʣʳץ ʢᴇʨʩʝʪʢʽʰʽʥ ʜʝ ʘʨʪʪʳʨʜʳ.  

ʊʽʨʝʢ ʩᴇʟʜʝʨ:  ʌʦʪʦʩʠʥʪʝʟ, ץʘʥʪ ץʳʟʳʣʰʘʩʳ ʙʫʜʘʥʳ, ʪʘʤʰʳʣʘʪʳʧ ʩʫסʘʨʫ, ʞʘʧʳʨʘץ 
ʘʩʩʠʤʠʣʠʷʮʠʷʣʳץ ʪʘץʪʘʩʳ, ᴇʥʽʤʜʽʣʽʢ.  

 

ʂʽʨʽʩʧʝ. פʘʥʪ ץʳʟʳʣʰʘʩʳ  ʪʝʭʥʠʢʘʣʳץ ʜʘץʳʣסʘ ʞʘʪʘʜʳ. ʊʄɼ ʤʝʤʣʝʢʝʪʪʝʨʽʥʜʝ 
  ʳ  ʙʘʩʪʳ ʵʣʝʤʝʥʪʪʝʨʛʝסʳʟʳʣʰʘʜʘʥ ᴇʥʜʽʨʝʜʽ, ᴇʡʪʢʝʥʽ ʦʣ ʪʘʤʳʨʜʘץ  ʳʥ ʥʝʛʽʟʽʥʝʥסʥʪʘײ ʘʥʪץ

ʙʘʡ, ײץʨʘʤʳʥʜʘסʳ ʩʘʭʘʨʦʟʘ ʤᴇʣʰʝʨʽ 13-20%  ʞʝʪʝʜʽ, ʦʩʳ ʩʝʙʝʧʪʝʥ  ʦʣ ץʘʥʪ ʟʘʫʳʪʳʥʜʘ   
ʰʠʢʽʟʘʪ ʪװʨʽ ʙʦʣʳʧ ʩʘʥʘʣʘʜʳ [1]. 

ɾʝʨ ʰʘʨʳʥʜʘ  ץʘʥʪ ץʳʟʳʣʰʘ ʘʣץʘʙʳ  9 ʤʣʥ  ʛʝʢʪʘʨʜʘʥ ʘʫʳʧ ʞᴅʥʝ ᴇʪʢʝʥ 

ʞײʟʞʳʣʜʳץʪʳש  ʘʷסʳʥʘ ʪʘʤʘʥ ץʘʥʪ ᴇשʜʝʫ  150 ʤʣʥ. ʪʦʥʥʘסʘ ʘʨʪʪʳ.  ʊʝʭʥʠʢʘʣʳץ ʜʘץʳʣʜʳש 
ʙʘʨʣʳץ ʝʛʽʩ ʘʣץʘʙʳʥʳװ  שʰʪʝʥ ʝʢʽ ʘʫʤʘסʳ ɽʫʨʦʧʘʜʘ ʦʨʥʘʣʘʩץʘʥ (ʅʝʤʽʩ ʭʘʣץʳ  ï 0,5 ʤʣʥ. 

ʛʘ, ʇʦʣʷʢʪʘʨ ï 0,4 ʤʣʥ. ʛʘ, ʀʪʘʣʠʷ ʤʝʤʣʝʢʝʪʽ ï 0,3 ʤʣʥ. ʛʘ; ʈʝʩʝʡ  ʬʝʜʝʨʘʮʠʷʩʳï 0,8 ʤʣʥ. 
ʛʘ; ʋʢʨʘʠʥʘ ʭʘʣץʳ ï 1,0 ʤʣʥ. ʛʘ, ʌʨʘʥʮʠʷ ʤʝʤʣʝʢʝʪʽ  ï 0,5 ʤʣʥ. ʛʘ ʞᴅʥʝ ʪ.ʙ.) [2]. 

2017 ʞʳʣʳ פʘʟʘץʩʪʘʥʜʘ ʪᴅʪʪʽ ʪװʙʽʨʜʽש  ʘʫʤʘסʳ 19 ʤʳש ʛʝʢʪʘʨ ʞʝʨʛʝ 

ʦʨʥʘʣʘʩʪʳʨʳʣʜʳ. פʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳ ɸʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ ʤʠʥʠʩʪʨʣʽʛʽʥʽש 

https://doi.org/10.52081/bkaku.2023.v65.i2.033
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ʜʝʨʝʢʢᴇʟʜʝʨʽ  ʙʦʡʳʥʰʘ 2025 ʞʳʣʳ ץʘʥʪ ץʳʟʳʣʰʘʩʳʥʳש  ʝʛʽʩ ʘʣץʘʙʳʥ  32 ʤʳש ʛʝʢʪʘʨסʘ 
ʜʝʡʽʥ ʢᴇʪʝʨʫ  ʞʦʩʧʘʨʣʘʥסʘʥ(1 ʩʫʨʝʪ). 

 

 
 

1-ʩʫʨʝʪ ï פʈ ʭʘʣץʳʥʳש ʘʟʳץ ʪװʣʽʢ ץʘʞʝʪʪʽʣʽʛʽʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ ʤʘץʩʘʪʳʥʜʘ ץʘʥʪ 

 ʜʘʨʣʘʤʘʩʳ (2022-2027)ʞʞסʘʥʪ ᴇʥʜʽʨʫ ʙʘץ ʳʟʳʣʰʘʩʳʥ ᴇʩʽʨʫ ʞᴅʥʝץ

 

  ʙʽʨʜʽװʽʰʽʥʜʝ 80 ʝʣ  ʪᴅʪʪʽ ʪ שʘʥʪʪʳ ʥʝʛʽʟʽʥʝʥ 127 ʤʝʤʣʝʢʝʪʽ  ᴇʩʽʨʽʧ  ᴇʥʜʽʨʝʜʽ, ʦʥʳפ
ʙʘʣ-ʢײʨʘʡʜʘʥ, ʪʝʢ ץʘʥʘ 39 ʤʝʤʣʝʢʝʪ ʪᴅʪʪʽ ʪװʙʽʨʜʝʥ, ʘʣ 10 ʝʣ ץʘʥʪ ץʘʤʳʩʳʥʘʥ ʞᴅʥʝ ʪᴅʪʪʽ 

ʪװʙʽʨʜʝʥ  ᴇʥʜʽʨʝʜʽ [3]. פʘʥʪ ᴇʥʜʽʨʽʩʽʥʜʝʛʽ ʪᴅʪʪʽ ʪװʙʽʨʜʽװ שʣʝʩʽ 27,5% ײץʨʘʡʜʳ ʝʢʝʥ, ʘʣ 
 .ʜʝʣʽʧ ʘʣʳʥʘʜʳשʘʤʳʩʳʥʘʥ ᴇץ ʘʥʪץ 72,5%

 ʘʥ ʞᴅʥʝסʪʘʨʘʣ שʘʩʠʝʪʪʝʨʛʝ ʙʘʡ, ʦʣ ʢʝץ ʝʨʝʢʰʝ ʜᴅʤ ʢʽʨʛʽʟʝʪʽʥ שʳʟʳʣʰʘʩʳʥʳץ ʘʥʪפ

ʦʨʛʘʥʠʟʤʛʝ ʪʝʟ ʩʽשʽʧ װץʰ ʢʫʘʪ ʙʝʨʝʜʽ. ɸʜʘʤ ʘסʟʘʩʳ ʰʘʨʰʘסʘʥʜʘ ץʘʥʥʳײץ שʨʳʣʳʤʜʳץ 
ʢᴇʨʩʝʪʢʽʰʪʝʨʽ,  ץʘʥʪ ʢᴇʣʝʤʽ ʞʝʪʽʩʧʝʫʰʽʣʽʛʽ  ʘʥʳץʪʘʣʜʳ. ʊᴅʪʪʽ  ʪʘסʘʤʜʘʨʜʳ ץʦʣʜʘʥʫ ï ʘʜʘʤ 

ʘסʟʘʩʳʥʜʘסʳ  ץʘʙʽʣʝʪʪʽʣʽʢʪʽ, ʪʽʢʝʣʝʡ  ʦʡ ʤʝʥ ʩʘʥʘʥʳ ʞʦסʘʨʣʘʪʳʧ, ʪʝʟ ץʘʣʧʳʥʘ ʢʝʣʫʽʥʝ 
ʳץʧʘʣ ʝʪʝʪʽʥ ʥʝʛʽʟʛʽ ʢᴇʨʩʝʪʢʽʰʪʝʨʜʽש  ʙʽʨʝʛʝʡʽ  [4]. 

ɾʝʨ ʰʘʨʳʥʜʘ ץʘʥʪʪʳ ʪײʪʳʥʫ ʢʦʵʬʠʮʝʥʪʽ ʙʦʡʳʥʰʘ ʤʝʤʣʝʢʝʪʪʝʨ ʘʨʘʩʳʥʜʘ ᴅʨʪװʨʣʽ 

ʞʘסʜʘʡʜʘ. ɽʛʝʨ ʘʜʘʤʜʘʨ ʞʳʣʳʥʘ ץʘʥʪʪʳ ʪײʪʳʥʫ ʦʨʪʘʰʘ ʢᴇʨʩʝʪʢʽʰʧʝʥ ʘʣסʘʥʜʘ 21,7 ʢʛ 
ʙʦʣʩʘ, ʦʥʜʘ ʊʄɼ ʝʣʜʝʨʽʥʜʝ ʤʳʥʘʜʘʡ: ʋʢʨʘʠʥ ʭʘʣץʳ ï 29,5 ʢʛ, ʈʝʩʝʡ ʬʝʜʝʨʘʮʠʷʩʳ  ï 32,0, 

ɹʝʣʘʨʫʩʴ ʤʝʤʣʝʢʝʪʽ ï 36,2 ʢʛ ʙʦʣʩʘ, ʘʣ פʘʟʘץʩʪʘʥ ʤʝʤʣʝʢʝʪʽʥʜʝ  ʙײʣ ʩײʨʘʥʳʩ  ï 19,1 ʢʛ ʪʝש 
[4]. ʍʘʣʳץ  ʰʘץץʘʥʜʘ ᴇʥʜʽʨʽʣʛʝʥ ʘץ ץʘʥʪʪʳש ʪʝʢ 7 ʢʛ סʘʥʘ ʘʩץʘ ʧʘʡʜʘʣʘʥʳʣʘʜʳ ʘʣ ץʘʣסʘʥ 
ʢᴇʣʝʤʽ ʬʘʨʤʘᴇʥʜʽʨʽʩʽʥʜʝ  ʞᴅʥʝ ʭʠʤʠʷʣʳץ ʙʘסʳʪʪʘʨʜʘ ץʦʣʜʘʥʳʣʘʜʳ, ʷסʥʠ ʬʘʨʤʘʮʝʧʪʠʢʘסʘ 

ʢʝʨʝʢʪʽ  ᴇʥʽʤ ʢᴇʨʩʝʪʢʽʰʪʝʨʽ (ʘʥʪʠʙʠʦʪʠʢʪʝʨ), ʙʠʦʪʝʭʥʦʣʦʛʠʷסʘ ʙʘסʳʪʪʘʣסʘʥ (ʣʠʤʦʥ, ʘʤʠʥ 
 ʘʨʳ  ʤʘʪʝʨʠʘʣʜʘʨסʰʽ ʞʦװʳʜʳʨʘʫ ʢ ץʳʣʳ, ʚʠʪʘʤʠʥʜʝʨ ʞᴅʥʝ ʵʥʟʠʤʜʝʨ), ʙʠʦʣʦʛʠʷʣʳץʳʰץ
ʤʝʥ װʣʙʽʨʣʝʨ  ʞʘʩʘʣʳʥʘʜʳ [5]. 

 ʜʝʫʜʝʥ ʢʝʡʽʥ ʘʣʳʥʳʧ ʦʪʳʨʘʪʳʥשʳʟʳʣʰʘʩʳʥ ᴇʥʝʨʢᴅʩʽʧʪʝʛʽ ʪʽʢʝʣʝʡ  ᴇץ ʘʥʪפ
 ʳʟʳʣʰʘʩʳץ ʘʥʪפ .ʘʨʳסʳ ʞʦסʥʘʨʣʳײץ ʳʥʜʳʣʘʨ ʤʝʥ ʩʽʨʥʝʣʝʨסʦʩʳʤʰʘ ᴇʥʽʤʜʝʨ ï ʩʳץ

ʧᴅʣʝʛʽʥʽש ʤᴇʣʰʝʨʽ ʪʘʤʳʨʞʝʤʽʩ ʩʘʣʤʘץ ʢᴇʨʩʝʪʢʽʰʽʥʽװ  שʰʪʝʥ ʙʽʨ ʞʘʨʪʳʩʳʥʘ ʜʝʡʽʥʛʽ 
ʙᴇʣʽʛʽʥ ײץʨʘʧ ʘʣ ʤʘʣʘʟʳסʳʥʘ ץʘʞʝʪʪʽʣʽʛʽ ʢᴇʧʞʳʣʜʳץ ʰᴇʧʪʝʨ ʤʝʥ ʢᴇʢʙʘʣʘʫʩʘʜʘʥ ʢʝʤ ʝʤʝʩ, 
1 ʢʛ ʢᴇʣʝʤʽʥʜʝ  ʜʘץʳʣ ʧᴅʣʝʛʽ 0,20 ʤʘʣʘʟʳץʪʳץ ʙʽʨʣʽʢʢʝ ʪʝשʝʩʝʜʽ  [6]. 

ɿʝʨʪʪʝʫ ᴅʜʽʩʪʝʤʝʩʽ ʤʝʥ ץʦʣʜʘʥʳʣסʘʥ ʤʘʪʝʨʠʘʣʜʘʨ. ɿʝʨʪʪʝʫ ʘʡʤʘץʪʘʨʳ פʘʟʘץ 
ʝʛʽʥʰʽʣʽʢ ʞᴅʥʝ ᴇʩʽʤʜʽʢ ʰʘʨʫʘʰʳʣʳסʳ סʳʣʳʤʠ-ʟʝʨʪʪʝʫ ʠʥʪʠʪʫʪʳʥʳפ שʘʥʪ ץʳʟʳʣʰʘʩʳ 

ʣʘʙʦʨʦʪʦʨʠʷʩʳ ʝʛʽʥʜʽʢ ʘʣץʘʙʳʥʜʘ ʞװʨʛʽʟʽʣʜʽ. 

ɿʝʨʪʪʝʫ ʥʳʩʘʥʳ ʨʝʪʽʥʜʝ ɸʚʘʥʪʘʞ ʙʫʜʘʥʳ (ʌʣʦʨʠʤʦʥ ɼʝʧʨʝ, ʌʨʘʥʮʠʷ) ץʦʣʜʘʥʳʣʜʳ. 
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18 

 

 ץʳ ᴇʩʽʧ-ʜʘʤʫʳʥʘ ʥʝʛʽʟʛʽ ʬʝʥʦʣʦʛʠʷʣʳסʙʽʨʽʥʰʽ ʞʳʣ שʳʟʳʣʰʘ ᴇʩʽʤʜʽʛʽʥʽץ ʘʥʪפ
ʩʘʪʳʣʘʨʳʥʜʘ ʙʘʡץʘʫʣʘʨ ʞװʨʛʽʟʫ.  

ɼʘץʳʣʜʳש ʪᴇʤʝʥʜʝʛʽʜʝʡ ʜʘʤʫ ʩʘʪʳʣʘʨʳ ʘʥʳץʪʘʣʘʜʳ: ʢᴇʢʪʝʫ, ʙʽʨʽʥʰʽ, ʝʢʽʥʰʽ, 

 ʪʘʨץʘʪʘʨʘʨʘʣʳץ ʳ ʞᴅʥʝסʘʪʘʨʜʘץ ,ʧʘʡʜʘ ʙʦʣʫʳ שʪʘʨʜʳץʧ ʞʘʧʳʨʘײʰʽʥʰʽ ʞᴅʥʝ ʞʝʪʽʥʰʽ ʞװ
ʞʘʧʳʨʘץʪʘʨʳʥʳש ʪʦסʳʩʫʳ, ץʘʪʘʨʘʨʘʣʳץ ʞʘʧʳʨʘץʪʘʨʜʳש ʘʞʳʨʘʫʳ, ʪʘʤʳʨʞʝʤʽʩʪʝʨʜʽש 

ʪʝʭʥʠʢʘʣʳץ ʧʽʩʫʽ. ᴄʨʙʽʨ ᴇʩʫ ʩʘʪʳʣʘʨʳʥʳש ʙʘʩʪʘʣʫʳ, ʝʛʝʨ ʩʘʪʳ ʙʝʣʛʽʣʝʨʽ ᴇʩʽʤʜʽʢʪʝʨʜʽש 
10% ʙʘʡץʘʣʩʘ, ʘʣ ʪʦʣʳץ ʰʳסʫʳ 75% ʢᴇʨʽʥʛʝʥʜʝ ʪʽʨʢʝʣʝʜʽ (ɸʫʳʣʰʘʨʫʘʰʳʣʳסʳ 
ʜʘץʳʣʜʘʨʳʥʘ ʩʦʨʪʩʳʥʘץ ʞװʨʛʽʟʫ פʈ ʄʝʤʣʝʢʝʪʪʽʢ ʩʦʨʪʩʳʥʘץ ʢʦʤʠʩʩʠʷʩʳ ᴅʜʽʩʪʝʤʝʩʽ, 

ɸʣʤʘʪʳ, 2002 ʞ.) [7]. ʊʦʧʳʨʘץʪʳש ʳʣסʘʣʜʳʣʳסʳ ʪʝʨʤʦʩʪʘʪʪʳ-ʪʘʨʘʟʳʣʳץ ᴅʜʽʩʪʝʨʤʝʥ 
ʜʘץʳʣʜʳש ʥʝʛʽʟʛʽ ʜʘʤʫ ʩʘʪʳʣʘʨʳʥʜʘ 0-60 ʩʤ ץʘʙʘʪʪʘʥ ᴅʨʙʽʨ 10 ʩʤ ʩʘʡʳʥ ʘʥʳץʪʘʣʜʳ [8]. 

ʊʦʧʳʨʘץʪʳש ʩʫ-ʬʠʟʠʢʘʣʳץ ʞᴅʥʝ ʤʝʣʠʦʨʘʪʠʚʪʽʢ ץʘʩʠʝʪʪʝʨʽ [9]. ʊʦʧʳʨʘץʪʳש ʘʛʨʝʛʘʪʪʳץ 
 ʜʽʢʢʝ ʜʝʡʽʥ ʅ.ʀ. ʉʘʚʚʠʥʦʚ ᴅʜʽʩʽ ʙʦʡʳʥʰʘשʨʘʤʳ ᴇʥʽʤ ʞʠʥʘʨ ʘʣʜʳʥʜʘ 0-30 ʩʤ ʪʝʨʝײץ
ʘʥʳץʪʘʣʜʳ [10].  

 ʥʝʛʽʟʛʽ שʙʠʦʤʘʩʩʘʩʳ ʞʠʥʘʣʫ ʜʠʥʘʤʠʢʘʩʳʥʘ ʦʣʘʨʜʳ שʳʟʳʣʰʘʩʳ ᴇʩʽʤʜʽʛʽʥʽץ ʘʥʪפ
ʜʘʤʫ ʩʘʪʳʣʘʨʳʥʜʘ ʝʩʝʧʪʝʨ ʞװʨʛʽʟʽʣʜʽ. ʆʣ װʰʽʥ ᴅʨʙʽʨ ʥײʩץʘʣʘʨ ʤᴇʣʜʝʢʪʝʨʜʽש ʝʢʽ 

 ʤʘʩʩʘʣʘʨʳ ץʘסʨײץ ʰʠʢʽ ʞᴅʥʝ שʘʡʪʘʣʳʤʜʘʨʳʥʘʥ 1 ʤʝʪʨʜʝʥ ᴇʩʽʤʜʽʢʪʝʨ ʘʣʳʧ, ʦʣʘʨʜʳץ
ᴇʣʰʝʥʜʽ. ɼʘץʳʣʜʳש ʪʘʤʳʨ ʞʝʤʽʩʽ ʤʝʥ ʧᴅʣʝʛʽʥʽש ʞʠʥʘʣʫ ʜʠʥʘʤʠʢʘʩʳ ᴅʨʙʽʨ 15 ʢװʥ ʩʘʡʳʥ 
ʤʘʫʩʳʤ ʘʡʳʥʳ15 ש ʞײʣʜʳʟʳʥʘʥ ʙʘʩʪʘʧ ᴇʣʰʝʫ ʘʨץʳʣʳ ʞװʨʛʽʟʽʣʜʽ. ʆʩʳ ʪʘʤʳʨ ʞʝʤʽʩʪʝʨʜʝʥ 

  .ʪʘʣʜʳץʤᴇʣʰʝʨʽ ʘʥʳ ץʧʘʡʳʟʜʳ שʘʥʪʪʳץ
ʅᴅʪʠʞʝʣʝʨ ʞᴅʥʝ ʪʘʣץʳʣʘʫ. ɾװʨʛʽʟʽʣʛʝʥ ʟʝʪʪʝʫʣʝʨʜʽש ʥᴅʪʠʞʝʩʽʥʜʝ ʨʝʩʧʫʙʣʠʢʘʥʳש 

ʦשʪװʩʪʽʢ-ʰʳסʳʩʳʥʜʘ ץʘʥʪ ץʳʟʳʣʰʘʩʳʥ ʪʘʤʰʳʣʘʪʳʧ ʩʫסʘʨʫ ʦשʪʘʡʣʳ ᴅʜʽʩ ʝʢʝʥʽ 
ʘʥʳץʪʘʣʜʳ. ɹײʣ ᴅʜʽʩʪʽ ץʦʣʜʘʥʫ ʩʫסʘʨʫ ʩʫʳʥ 1,5-2,0 ʝʩʝʛʝ װʥʝʤʜʝʡʜʽ. ɼʘץʳʣʜʳ ʩʫסʘʨʫ װʰʽʥ 
ʞʘʙʳʥʜʳ װʣʙʽʨ ʘʩʪʳʥʜʘ ʩʫסʘʨʫ ʪʠʽʤʜʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʉʦʥʳʤʝʥ ץʘʪʘʨ ץʘʥʪ ץʳʟʳʣʰʘʩʳʥ 

ʪʘʤʰʳʣʘʪʳʧ ʩʫסʘʨʫ ʪʘʥʘʧʪʘʨʳʥʜʘ ʝʛʫʜʽש ʦשʪʘʡʣʳ ʪᴅʩʽʣʽ ï ʝʢʽ ʽʟʜʽ ʪʘʩʧʘʣʳ (30ʭ70 ʩʤ). 
ɼʘץʳʣʜʳ ʦʩʳʥʜʘʡ ʩװʣʙʝʤʝʥ ʩʝʙʫ ʜᴅʩʪװʨʣʽ ʢʝץ שʘʪʘʨʣʳ ץʘʪʘʨʘʨʘʣʳסʳ 60 ʩʤ ʥײʩץʘסʘ 

  .ʘʥʜʘ ʪʘʤʳʨʞʝʤʽʩʪʝʨ ᴇʥʽʤʜʽʣʽʛʽ ʦʨʪʘʰʘ ʝʩʝʧʧʝʥ 53,4% ʘʨʪʘʜʳסʘʨʘץ

 
1-ʢʝʩʪʝ ï פʘʥʪ ץʳʟʳʣʰʘʩʳ ʙʠʦʤʘʩʩʘʩʳʥʳש ʪʘʤʰʳʣʘʪʳʧ ʩʫʘʨʫ ʤʝʥ ʤʠʥʝʨʘʣʜʳ 

 ʳסʦʨʝʢʪʝʥʜʽʨʫʤʝʥ ʙʘʡʣʘʥʳʩʪʳʣʳץ

 
ʊᴅʞʽʨʠʙʝ 
ʥײʩץʘʣʘʨʳ 

10 ʜʘʥʘ ᴇʩʽʤʜʽʢʪʽש ʳʣסʘʣʜʳ ʙʠʦʤʘʩʩʳ, ʛ. ʊʘʤʳʨʞʝʤʽʩ 
ʩʘʣʤʘסʳ, ʛ 

ɹʠʦʣʦʛʠʷʣʳץ 
ᴇʥʽʤʜʽʣʽʢ, ʮ/ʛʘ 
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ʊʳשʘʡʪץʳʰʩʳʟ 
(ʙʘץʳʣʘʫ) 
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22 
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ʌʦʥ + N30+N30 449 
19 

2451 
1346 
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4781 
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 ʘʨʫסʘʨʫʜʘ ʩʫסᴇʨʝʢ ʝʥʛʽʟʫ ʪʘʤʰʳʣʘʪʳʧ ʩʫץ ʘʙʳʥ ʤʠʥʝʨʘʣʜʳץʳʟʳʣʰʘʩʳ ʘʣץ ʘʥʪפ

ʩʫʳʤʝʥ ʢᴇʣʝʤʽʥ ʙᴇʣʰʝʢʢʝ ʜᴅʣʜʽʢʧʝʥ ʙʝʨʫ, ʜᴅʩʪװʨʣʽ ʪʳשʘʡʪץʳʰʪʘʨ ʝʥʛʽʟʫ ᴅʜʽʩʽʥʝ 
 ʘʥʳʤʳʟʜʘʡ 2-3 ʝʩʝʛʝ ʘʨʪʪʳ. ʊʘʤʳʨ ʞʝʤʽʩʪʽסʘץʪʠʽʤʜʽ ʝʢʝʥʽ ʙʘʡ שʘʥʜʘ, ʦʥʳסʘʨʘץ

ʪʘʤʰʳʣʘʪʳʧ ʩʫסʘʨʫ ʪʦʧʳʨʘײץ ץʨʘʤʳʥ ʩʫ-ʬʠʟʠʢʘʣʳץ ʞᴅʥʝ ʘʛʨʦʭʠʤʠʷʣʳץ ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥ 
ʞʦסʘʨʣrʘʪʪʳ, ʩʦʥʳʤʝʥ ץʘʪʘʨ ʪʦʧʳʨʘץʪʳש ʠʨʨʠʛʘʮʠʷʣʳץ ʵʨʦʟʠʷסʘ ץʘʡʪʘ ʪײʟʜʘʥʫ ʩʝʙʝʙʽʥ 
ʙʦʣʜʳʨʤʘʫסʘ װʣʢʝʥ ʩʝʙʝʧ ʙʦʣʜʳ. 

 ʩʪʝʧװ ʳʰʳʤʝʥץʘʡʪשʘʨʫʤʝʥ ʙʽʨʛʝ ʘʟʦʪ ʪʳסʳʟʳʣʰʘʩʳʥ ʪʘʤʰʳʣʘʪʳʧ ʩʫץ ʘʥʪפ
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  ʽʥװʟװʫʘʪʪʳ ᴇʩʫʽʥʝ ʪʝʟ ᴅʩʝʨʽ ʙʦʣʘʜʳ ʞᴅʥʝ ʦʥʳ ʙʠʦʤʘʩʩʘʣʘʨ ʪץ שʦʨʝʢʪʝʥʜʽʨʫ ᴇʩʽʤʜʽʢʪʽץ
ʘסשʘʨʫסʘ ʙʦʣʘʜʳ. ɽש ʞʦסʘʨʳ ʙʠʦʤʘʩʩʘ ʪװʟװʣװʽʥ 3-4 ʨʝʪ ʘʟʦʪʧʝʥ װʩʪʝʧ ץᴇʨʝʢʪʝʥʜʽʨʽʣʛʝʥ 
ʥײʩץʘʜʘʥ ʢᴇʨʝʤʽʟ. תʩʪʝʧ ץʦʨʝʢʪʝʥʜʽʨʫʜʽ 4 ʨʝʪʢʝ ʞʝʪʢʽʟʫ ʧᴅʣʝʢ ʞᴅʥʝ ʪʘʤʳʨʞʝʤʽʩ 

ʙʠʦʤʘʩʩʘʩʳʥʳװ שʜʝʤʝʣʽ ʞʠʥʘץʪʘʣʫʳʤʝʥ ʙʘʡץʘʣʘʜʳ. 
ʂװʥ ʩᴅʫʣʝʩʽ ʨʘʜʠʘʮʠʷʩʳ ʘʫʳʣʰʘʨʫʘʰʳʣʳץ ʜʘץʳʣʜʘʨʳʥʳש ᴇʥʽʤʜʝʨʽʥ 

 ʥ ʩᴅʫʣʝʩʽ ʵʥʝʨʛʠʷʩʳʥ ʝʥʛʽʟʫװʳ ʙʘʩ ʵʥʝʨʛʠʷ ʢᴇʟʽ ʙʦʣʳʧ ʩʘʥʘʣʘʜʳ. ʂסʘʣʳʧʪʘʩʪʳʨʫʜʘץ
ʙʘʨʳʩʳʥʜʘ ʞʘʩʳʣ ᴇʩʽʤʜʽʢʪʝʨ ʭʣʦʨʦʬʠʣʣʜʝʨ ʤʝʥ ץʘʨʘʧʘʡʳʤ ʟʘʪʪʘʨʜʳש (ʢᴇʤʽʨץʳʰץʳʣ 
ʛʘʟʳ, ʩʫ ʞᴅʥʝ ʤʠʥʝʨʘʣʜʳץ ʪײʟʜʘʨ) ʢᴇʤʝʛʽʤʝʥ ʭʠʤʠʷʣʳײץ ץʨʘʤʳ ᴅʨʘʣʫʘʥ ʞᴅʥʝ ʵʥʝʨʛʠʷסʘ 

ʙʘʡ ʢװʨʜʝʣʽ ʦʨʛʘʥʠʢʘʣʳץ ʟʘʪʪʘʨ ʪװʟʝʜʽ. ʌʦʪʦʩʠʥʪʝʟ װʨʜʽʩʽ ʘʨץʳʣʳ ʘʣסʘʰץʳʜʘ ᴇʥʽʤʥʽש 
 ץʟʽʣʝʜʽ, ʩʦʣ ʩʝʙʝʧʪʝʥ  ᴇʩʽʤʜʽʢʪʝʨ ʬʦʪʦʩʠʥʪʝʪʠʢʘʣʳװʪ 90-95% שʟʘʪʪʘʨʳʥʳ ץʘסʨײץ

ʙʝʣʩʝʥʜʽʣʽʛʽʥ ʙʠʦʣʦʛʠʷʣʳץ ʧʝʥ ʰʘʨʫʘʰʳʣʳץʪʘסʳ ᴇʥʽʤʜʽʣʽʢʪʽש ʥʝʛʽʟʛש ʙʘʩʪʘʫʳ ʙʦʣʳʧ 
ʩʘʥʘʣʘʜʳ.  נʳʣʳʤ ʩʘʣʘʩʳʥʜʘסʳ ʘʜʘʤʜʘʨʜʳש  ʪײʞʳʨʳʤʜʘʨʳ ʙʦʡʳʥʰʘ, ʝʛʽʥʜʝʨʜʽש ʞʦסʘʨʳ 
ᴇʥʽʤʜʽʣʽʛʽ ʪᴇʤʝʥʜʝʛʽʜʝʡ  ץʘʤʪʘʤʘʩʳʟ ʝʪʽʣʽʣʫʽ ץʘʞʝʪ: 

- ʬʦʪʦʩʠʥʪʝʪʠʢʘʣʳץ ʘʧʧʘʨʘʪʪʘʨʜʳש ʦʨʥʳ ʙʽʨʢʝʣʢʽ ʢᴇʣʝʤʽ ʤʝʥ ʞײʤʳʩʳʥʳש 
 ;ʘʤʘʪʘʤʘʩʳʟ ʝʪʽץ ʳʥסʪʳץʟʘײ

- ᴇʩʽʤʜʽʢʪʝʨʜʽש ᴇʩʽʧ-ʜʘʤʫ װʜʝʨʽʩʽʥʜʝ ʞʦסʘʨʳ ץʘʨץʳʥʜʳʣʳץʪʳ ʞᴅʥʝ ʩʘʧʘʣʳץ 
ʙʘסʳʪʪʘסʳ ʞʘʧʳʨʘץʪʘʨ ʞײʤʳʩʪʘʨʳʥ ײץʨʫ; 

- ᴇʥʽʤʥʽץ שʘʨץʳʥʜʳʣʳץʪʳץ ʙʘסʘʣʳ ʙᴇʣʽʛʽʥ ץʘʣʳʧʪʘʩʪʳʨʫ װʨʜʽʩʽʥʜʝ ʬʦʪʦʩʠʥʪʝʟ 

ᴇʥʽʤʜʝʨʽʥ ʪʦʣʳסʳʨʘץ ʧʘʡʜʘʣʘʥʫ.  
ɾʘʨʳץ ʙʘʨʣʳץ ʬʦʪʦʩʠʥʪʝʟʜʝʫʰʽ ᴇʩʽʤʜʽʢʪʝʨʜʽש ʥʝʛʽʟʛʽ ʵʥʝʨʛʠʷ ʢᴇʟʽ ʙʦʣʳʧ ʩʘʥʘʣʘʜʳ. 

ᴆʩʽʤʜʽʢʪʝʨ ʦʨʛʘʥʠʟʤʜʝʨʽʥʽש ʪʽʨʰʽʣʽʛʽʥʜʝ ʨʘʜʠʘʮʠʷʣʳץ ʨʝʞʠʤʥʽש ʤʘשʳʟʳ ʟʦʨ. ʂװʥ 
ʨʘʜʠʘʮʠʷʩʳ ʪʝʢ ץʘʥʘ ʬʦʪʦʩʠʥʪʝʟʜʽש ʵʥʝʨʛʠʷ ʢᴇʟʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ, ʩʦʥʳʤʝʥ ʙʽʨʛʝ 
ᴇʩʽʤʜʽʢʪʽש ʩʫ-ʞʳʣʫ ʨʝʞʠʤʽʥ ץʘʣʳʧʪʘʩʪʳʨʫסʘ ʞᴅʥʝ ʦʥʳש ʬʦʪʦʤʦʨʬʦʣʦʛʠʷʣʳץ ʨʝʪʪʝʛʽʰʽ 

ʙʦʣʳʧ ʝʩʝʧʪʝʣʽʥʝʜʽ. [11]. 
 ʉʦʥʳʤʝʥ ʙʽʨʛʝ ʝʛʽʩʪʽʢ ʘʛʨʦʪʝʭʥʠʢʘʩʳ ʜʠʥʘʤʠʢʘʩʳ ʤʝʥ ʞʘʨʳץץʘ ʙʝʡʽʤʜʝʣʫ ʘʨץʳʣʳ 

ʦʣ ʬʦʪʦʩʠʥʪʝʟ ʜʠʥʘʤʠʢʘʩʳʥʘ, ᴇʩʽʤʜʽʢʪʝʨʜʽש ʞʝʢʝ ʦʨʛʘʥʜʘʨʳʥʳש ᴇʩʫʽʥʝ ʞᴅʥʝ ᴇʥʽʤ 
 ʳ ʤʝʥסʳʥʜʳʣʳץʘʨץ ʪʘʥʫץʳ, ʞʘʨʳסʪʳץʟʘײ ʥװʪʳ ʢץʘʣʳʧʪʘʩʪʳʨʫʳʥʘ ᴅʩʝʨʽʥ ʪʠʛʽʟʝʜʽ. ʐʫʘץ
ʞʘʨʳץʪʳש ʩʧʝʢʪʨʘʣʴʜʳ ײץʨʘʤʳ ʪʝʢ ץʘʥʘ ʬʦʪʦʩʠʥʪʝʟ ץʘʨץʳʥʜʳʣʳסʳʥʘ ʞᴅʥʝ ʦʨʛʘʥʠʢʘʣʳץ 

ʟʘʪʪʘʨʜʳש ʞʠʥʘץʪʘʣʫʳʥʘ ᴅʩʝʨʽʥ ʪʠʛʽʟʽʧ ץʘʥʘ ץʦʡʤʘʡʜʳ, ʩʦʥʳʤʝʥ ʙʽʨʛʝ ᴇʩʽʤʜʽʢʪʝʨ ʜʘʤʫʳʥʘ 
ʞᴅʥʝ ʞʝʢʝ ʦʨʛʘʥʜʘʨʳʥʳץ שʘʣʳʧʪʘʩʫʳʥʘ ʜʘ ᴅʩʝʨ ʝʪʝʜʽ. ʉʦʥʳש ʘʨʘʩʳʥʜʘ, ʙʘʨʣʳץ ʢװʥ 

ʩᴅʫʣʝʩʽ ʨʘʜʠʘʮʠʷʩʳ ʩʧʝʢʨʪʣʝʨʽ ʽʰʽʥʜʝʛʽ ᴇʩʽʤʜʽʢ ʪʽʨʰʽʣʽʛʽʥʝ ʝש ʤʘשʳʟʜʳ ʨʦʣʜʽ ʪʦʣץʳʥʥʳש 
 ʳ ʢᴇʨʽʥʝʪʽʥ ʩᴅʫʣʝʣʝʥʜʽʨʫ ᴅʩʝʨʽʥ ʪʠʛʽʟʝʜʽ ʞᴅʥʝ ʦʥʳסʳ 0,38-0,71 ʤʢʤ ʰʘʤʘʩʳʥʜʘסʪʳץʟʘײ
ʬʦʪʦʩʠʥʪʝʪʠʢʘʣʳץ ʙʝʣʩʝʥʜʽ ʨʘʜʠʘʮʠʷ ʜʝʧ ʘʪʘʡʜʳ.  

ɾʝʨ ʙʝʪʽʥʜʝʛʽ ʌɹʈ ʪʘʨʘʣʫʳ ʙʽʨʢʝʣʢʽ ʝʤʝʩ, ʦʣ ʘʩʪʨʦʥʦʤʠʷʣʳץ (ʢװʥ ʙʠʽʢʪʽʛʽ) ʬʠʟʠʢʦ-
ʛʝʦʛʨʘʬʠʷʣʳץ (ʞʝʨ ʙʝʜʝʨʽ, ʪᴇʩʝʣʽʥʫʰʽ ʙʝʪʽ) ʞᴅʥʝ ץʦʨʰʘסʘʥ ʦʨʪʘʥʳש (ʘʪʤʦʩʬʝʨʘʥʳש 

ʘʰʳץʪʳסʳ, ʷסʥʠ ʤᴇʣʜʽʨʣʽʛʽ, ʙײʣʪʪʳʣʳסʳ) ʤʝʪʝʦʨʦʣʦʛʠʷʣʳץ ʬʘʢʪʦʨʣʘʨʳʤʝʥ ʥʝʛʽʟʜʝʣʝʜʽ. 
ʌɹʈ ʢʽʨʽʩʽʤʝʥ ʥʝʛʽʟʽʥʝʥ ʙʘʨʣʳץ ʜʘץʳʣʜʘʨ ᴇʥʽʤʜʽʣʽʛʽʥʝ ʙʘʡʣʘʥʳʩʪʳ ʙʦʣʘʜʳ. ʗסʥʠ ʙײʣ 
ʟʘשʜʳ, ʩʝʙʝʙʽ ʬʦʪʦʩʠʥʪʝʟ װʜʝʨʽʩʽ ᴅʩʝʨʽʥʝʥ, ᴅʩʽʨʝʩʝ ʞʘʩʳʣ ʧʠʛʤʝʥʪʪʝʨ ʧʣʘʩʪʠʜʪʝʨʜʽש ʢװʥ 

ʵʥʝʨʛʠʷʩʳʥ ʙʘʨʳʥʰʘ ʩʽשʽʨʫ ʘʨץʘʩʳʥʜʘ, ײץʨסʘץ ʙʠʦʣʦʛʠʷʣʳץ ᴇʥʽʤʜʽʣʽʢʪʽ90% ש ʜʝʡʽʥʛʽ 
ʤᴇʣʰʝʨʽ ʪװʟʽʣʝʜʽ. [11]. 

ʌɹʈ ʢʽʨʽʩ ʢᴇʣʝʤʽ ʦʥʳש ʩʽשʽʨʫ ʜʝשʛʝʡʽ ʞᴅʥʝ ʪװʟʽʣʛʝʥ ᴇʥʽʤʜʝʨ ʤʘʩʩʘʩʳ ᴇʩʽʤʜʽʢʪʝʨʜʽש 
ʘʩʩʠʤʠʣʷʮʠʷʣʳץ ʘʧʧʘʨʘʪʪʘʨʳʥʳש ʦשʪʘʡʣʳ ʤᴇʣʰʝʨʽʤʝʥ ʘʥʳץʪʘʣʘʜʳ ʞᴅʥʝ ʦסʘʥ ʞʝʪʫ װʰʽʥ 
ᴇʩʽʤʜʽʢʪʝʨʜʽש ᴇʩʽʧ-ʜʘʤʫʳʥʘ ʙʘʩʪʳ  ʘʛʨʦʪʝʭʥʠʢʘʤʝʥ ʰʘʨʘʣʘʨʜʳ  ʧʘʡʜʘʣʘʥʘ ʦʪʳʨʳʧ 

ʪײʨʘץʪʳ  ʞʘסʜʘʡʣʘʨ ʞʘʩʘʫ  ץʘʞʝʪ (ʞʦסʘʨʳ ᴇʥʽʤʜʽ ʩʦʨʪʪʘʨ ʪʘשʜʘʫ, ʢװʪʽʧ-ʙʘʧʪʘʫ, 
 ʳʤ ʩʝʙʫ ʤᴇʣʰʝʨʽ, ᴇʩʽʤʜʽʢʪʝʨ ʞʠʽʣʽʛʽ, ᴇʥʽʤʜʽ ʞʠʥʘʫץײʘʨʫ, ʩʝʙʫ ʤʝʨʟʽʤʽ, ʪסʦʨʝʢʪʝʥʜʽʨʫ, ʩʫץ

ʤʝʨʟʽʤʜʝʨʽ ʞᴅʥʝ ʪ.ʙ.).  
 ,ʦʣʜʘʥʫʜʘץ ᴇʩʽʨʫ ʪʝʭʥʦʣʦʛʠʷʩʳʥ שɸʚʘʥʪʘʞ ʙʫʜʘʥʳʥʳ שʳʟʳʣʰʘʩʳʥʳץ ʘʥʪפ

ʘʣʜʳʤʝʥ ʦʥʳש ʪʘʤʳʨʞʝʤʽʩʽʥʽש ᴇʥʽʤʜʽʣʽʢ ʜʝשʛʝʡʽʥ ʘʥʳץʪʘʫʜʘ ʞᴅʥʝ ʘʪʘʣסʘʥ ʢᴇʨʩʝʪʢʽʰ 

ʟʝʨʪʪʝʫ ʞװʨʛʽʟʽʣʛʝʥ ᴇשʽʨʜʝ ᴇʩʽʤʜʽʢʪʽש ʨʝʪʢʝ ʢʝʣʪʽʨʝʪʽʥ  ʪʽʨʰʽʣʽʢʪʝʛʽ ײץʙʳʣʳʩʪʘʨʜʳש  
ʦשʪʘʡʣʳ ʩᴅʡʢʝʩʪʽʛʽʥ (ʞʘʨʳץ, ʞʳʣʫ, ʳʣסʘʣ, ץʦʨʝʢ) ʙʝʣʛʽʣʽ ʘʛʨʦʪʝʭʥʠʢʘʣʳץ ʽʩ ʰʘʨʘʣʘʨ 

(ᴇʩʽʤʜʽʢʪʝʨ ʞʠʽʣʽʛʽ, ʩʫʘʨʫ ʪᴅʩʽʣʜʝʨʽ, ʪʳשʘʡʪץʳʰʪʘʨ) ʘʨץʳʣʳ ʽʩʢʝ  ʘʩʳʨʫ ʞײʤʳʩʳ ʞʘʩʘʣʜʳ. 
ᴆʩʽʤʜʽʢ ʪʽʨʰʽʣʽʢ ʬʘʢʪʦʨʣʘʨʳʥʳש ʘʨʘץʘʪʳʥʘʩʪʘʨʳʥʳש ʦשʪʘʡʣʳ ʙʝʡʽʤʜʽʣʽʛʽʥ ʜʘץʳʣʜʳש 
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ᴇʩʽʧ-ʜʘʤʫʳʥʳש ʥʝʛʽʟʛʽ ʩʘʪʳʣʘʨʳʤʝʥ  ʝʪʝʥʝ ʙʘʡʣʘʥʳʩʪʳʨʫ ʘʨץʳʣʳ ʙʘʨʳʥʰʘ  
ʬʦʪʦʩʠʥʪʝʪʠʢʘʣʳץ ʞװʡʝ ʪװʟʽʣʫʽʥʝ ץʦʣʘʡʣʳ ʞʘסʜʘʡʣʘʨ ʞʘʩʘʣʘʫʳ, ʩʦʥʳש ᴅʩʝʨʽʥʝʥ ʢװʥ 
ʵʥʝʨʛʠʷʩʳ ʙʝʣʩʝʥʜʽ ʩʽשʽʨʽʣʝʜʽ ʜʝ, ʦʩʳʥʳש ʙᴅʨʽ ʝש ʘʷסʳʥʜʘ ʪʘʤʳʨʞʝʤʽʩ ᴇʥʽʤʜʽʣʽʛʽʥʽש 

ʞʦʩʧʘʨʣʳ ʢᴇʨʩʝʪʢʽʰʽʥ  ץʘʣʳʧʪʘʩʪʳʨʫסʘ ʤװʤʢʽʥʜʽʢ ʞʘʩʘʡʜʳ [12]. 
 ʥʝʤʜʝʫʰʽ ᴇʩʽʨʫװ ʘʣ ʞᴅʥʝ ʨʝʩʫʨʩסʘʥ ʳʣסʩʳʥʳʣײ שʳʟʳʣʰʘʩʳʥʳץ ʘʥʪפ

ʪʝʭʥʦʣʦʛʠʷʩʳʥ ʞʘʩʘʫʜʘ ʙʘʨʳʥʰʘ  ʞװʡʝʣʽ ʽ ʘʛʨʦʪʝʭʥʠʢʘʣʳץ ʰʘʨʘʣʘʨʜʳ ᴇʩʽʤʜʽʢʪʽש  
ʞʘʧʳʨʘץ ʘʫʜʘʥʳʥ ʞʳʣʜʘʤ ʪװʨʜʝ ץʘʣʳʧʪʘʩʪʳʨʫסʘ  ʨʝʪʪʝʣʫʽ  ʢʝʨʝʢ. 

ʌʦʪʦʩʠʥʪʝʪʠʢʘʣʳץ ʙʝʣʩʝʥʜʽʣʽʛʽ ʞʦסʘʨʳ  ʪʽʢʝʣʝʡ ʩʘʫʣʝʥʽ  ʙʘʨʳʥʰʘ ʪʠʽʤʜʽ ץʦʣʜʘʥʫ ï 

ʞʦסʘʨʳ ᴇʥʽʤʜʽʣʽʢʪʽש ʙʽʨʜʝʥ-ʙʽʨ ʰʝʰʫʰʽ ײץʙʳʣʳʩʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɹʘʩץʘ ᴇʩʽʤʜʽʢʪʝʨʤʝʥ  
ʩʘʣʳʩʪʳʨʘ ʦʪʳʨʳʧ ץʘʥʪ ץʳʟʳʣʰʘʩʳ ʢװʥ ʩᴅʫʣʝʩʽ ʵʥʝʨʛʠʷʩʳʥ ʞʦסʘʨʳ ʜʝשʛʝʡʜʝ  ʧʘʡʜʘʣʘʥʘ 

ʘʣʘʜʳ. ʉʆ2
 ʜᴅʣʜʽʛʽ ʙʦʡʳʥʰʘ, ץʘʥʪ ץʳʟʳʣʰʘ ʜʘץʳʣʳ, ʘʨʧʘʣʘʨ ʢװʟʜʽʢ ʙʠʜʘʡ ʤʝʥ ʉ3 

ᴇʩʽʤʜʽʢʪʝʨ ʪʠʧʽʥʝ ʞʘʪʩʘ ʜʘ, 1 ʙʽʨʣʽʢ ײץʨסʘץ ʟʘʪʪʳ ʪװʟʫʛʝ ʌɹʈ ʧʘʡʜʘסʘ ʘʩʳʨʫ ץʘʥʪ 
 .[14] שʟʜʽʢ ʘʨʧʘ ʤʝʥ ʙʠʜʘʡ ʝʛʽʩʪʽʛʽʥʜʝ 1,8-1,7% ʪʝװʘʙʳʥʜʘ  4,3% ʙʦʣʩʘ, ʘʣ ʢץʳʟʳʣʰʘʩʳ ʘʣץ

ɸʣ, ץʘʥʪ ץʳʟʳʣʰʘ ʧᴅʣʝʛʽʥʜʝʛʽ ʌɹʉ ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥʽװ שʣʝʩʽ ʙʘʩץʘ ʝʛʽʥ ʜʘץʳʣʜʘʨʳʥʘ 
 ʘʨʳ ᴇʥʽʤסʜʘʡʜʘ ʞʦסʘ ʙʦʣʘʪʳʥʳʥ, ʩʦʣ ʞʘסʪʘʡʣʳ ʧʘʡʜʘʣʘʥʫשʘʥʜʘ ʦסʘʨʘץ

  .ʘʣʳʧʪʘʩʪʳʨʘʪʳʥʳʥ ʢᴇʨʩʝʪʝʜʽץ
ʌʦʪʦʩʠʪʝʪʠʢʘʣʳץ ʙʝʣʩʝʥʜʽ ʪʽʢʝʣʝʡ ʩᴅʫʣʝ ʬʦʪʦʩʠʥʪʝʟʜʽש ᴇʥʽʤʜʽʣʽʢ װʜʝʨʽʩʽʥʽש 

ʤʘשʳʟʜʳ ʵʥʝʨʛʝʪʠʢʘʣʳץ ʢᴇʟʽ ʙʦʣʳʧ ʩʘʥʘʣʘʜʳ, ʞᴅʥʝ ʦʥʳש ʥᴅʪʠʞʝʩʽʥʜʝ ײץʨסʘץ 

ʙʠʦʣʦʛʠʷʣʳץ ᴇʥʽʤʜʽʣʽʢʪʽ90-95% ש ʜʝʡʽʥʛʽ ᴇʥʽʤʽ ʪװʟʽʣʝʜʽ. ʊᴇʤʝʥʜʝ ץʘʥʪ ץʳʟʳʣʰʘʩʳʥʳש 
ʪʦʧʳʨʘץ ʘʩʪʳʥʜʘ ʪʘʤʰʳʣʘʪʳʧ ʩʫʘʨʫʜʳ ʢᴇʣʝשʢʝʣʝʛʽʰ װʣʙʽʨ ʘʩʪʳʥʜʘ ʞװʨʛʽʟʫ 

ʥײʩץʘʩʳʥʜʘסʳ ᴇʩʽʤʜʽʢʪʝʨʜʽש ᴇʩʽʧ-ʜʘʤʫʳ ʢᴇʨʩʝʪʽʣʛʝʥ (2 ʢʝʩʪʝ). 
ᴆʩʽʤʜʽʢʪʝʨʜʽץ שʦʨʝʢʪʝʥʫʽ ʢᴇʨʩʝʪʢʽʰʽ ï ʙײʣ ץʦʨʰʘסʘʥ ʦʨʪʘʜʘʥ ץᴇʨʝʢʪʽʢ ʵʣʝʤʝʥʪ 

ʞʠʳʥʪʳסʳʥ  ʞᴅʥʝ ʬʦʪʦʩʠʥʪʝʪʠʢʘʣʳץ ʙʝʣʩʝʥʜʽ ʪʽʢʝʣʝʡ ʩᴅʫʣʝ ʪװʨʽʥʜʝʛʽ ʵʥʝʨʛʠʷʥʳש 

ʩʽשʽʨʽʣʫʽ, ʞʝʪʢʽʟʽʣʫʽ  ʞᴅʥʝ ץʦʨʳʪʳʣʫ  ᴅʩʝʨʽ. ᴆʩʽʤʜʽʢ ʪʽʨʰʽʣʽʢʪʝʛʽ ʦʨʪʘ ʞʘסʜʘʡʳʥʜʘ ʝʢʽ 
 ʘʣʳʧʪʘʩʪʳʨʫʳʥʘץ ʦʨʝʢʪʝʥʫ ʦʨʛʘʥץ ʽʩʪʽʢʪʝʨʽʥʝ ʘʞʳʨʘʪʫ, ʦʣʘʨʜʘ ʝʢʽשʦʨʝʢʪʽʢ ʦʨʪʘʥʳ ʢʝץ

ᴅʢʝʣʽʧ ʩʦסʘʜʳ, ʦʣʘʨʜʳש ʙʽʨʽʥʰʽʩʽ ʪʘʤʳʨ ʪװʡʥʝʛʽ, ʤʠʥʝʨʘʣʜʳ ץʦʨʝʢʪʽʢ ʵʣʝʤʝʥʪʪʝʨʤʝʥ 
ʪʦʧʳʨʘץʪʳ ץᴇʨʝʢʪʝʥʜʽʨʫ ʤʝʥ ʩʫʣʘʨʜʳ ʩʽשʽʨʫʛʝ װʡʨʝʥʩʝ, ʘʣ ʞʘʧʳʨʘץ ʢᴇʤʽʨץʳʰץʳʣ 
ʛʘʟʳʥʳש ʘʩʩʠʤʠʣʷʮʠʷʫסʘ ᴅʩʝʨʽʥ ʞᴅʥʝ ʘʫʘ ʢʝשʽʩʪʽʛʽʥʝʥ ʌɹʉ ʵʥʝʨʛʠʷʩʳʥ ʧʘʡʜʘסʘ ʘʩʳʨʫסʘ 

ʤװʤʢʽʥʜʽש ʙʦʣʘʜʳ. 
ɹʦʣʘʰʘץ ʪʘʤʳʨʞʝʤʽʩʪʝʨ ᴇʥʽʤʽʥ ײʣסʘʡʪʫʣʘ  ʞʘʧʳʨʘץʪʳש ʘʪץʘʨʘʪʳʥ ʞײʤʳʩʳ ʟʦʨ. 

ɽʛʽʩʪʽʢ ʘʣץʘʧʪʘ  ץʘʥʪ ץʳʟʳʣʰʘʩʳʥʳש  ᴇʥʽʤʜʽʣʽʛʽ ʞʘʧʳʨʘץ ʙʝʪʢʽ ʢᴇʨʽʥʽʩʽʥʽש ʞʳʣʜʘʤ ᴇʩʫʽ 
ʩʫסʘʨʫ ʘʤʘʣʜʘʨʳʥʳש  ᴅʩʝʨʽʤʝʥ ʘʥʳץʪʘʣʘʜʳ. 

 ʟʽʣʛʝʥʥʝʥ ʢʝʡʽʥ, ʥʝʛʽʟʛʽװʪʘʨʳ ʪץʳʟ ʞʘʧʳʨʘסʧ ʥʘײʳ ʞץʘʰסʘʣ שʳʟʳʣʰʘʩʳʥʳץ ʘʥʪפ

ʪʘʤʳʨʜʳש ʞʫʘʥʜʘʫʳʤʝʥ ʝʢʽʥʰʽ ᴇʥʽʤʽ ʙʘʩʪʘʣʘʜʳ. ʊʘʤʳʨ ʙʫʜʘʥ ʩʘץʠʥʘʩʳ ʝʢʽʥʰʽ 
ʢʘʤʙʠʡʤʝʥ ʪװʟʽʣʝʜʽ, ʦʣʘʨ ʩʘʭʘʨʦʟʘ ʞʠʥʘʣʘʪʳʥ ʞʘʩʫʰʘʣʘʨ ʪװʟʝʜʽ. ɹʽʨʘץʪʘ ʙײʣ ʩʘʪʳʜʘ 

ʪʘʤʳʨʞʝʤʽʩʪʽש ʞʫʘʥʪʳץʪʘʥʳʧ ᴇʩʫʽ ʞʘʧʳʨʘץʪʘʨ ʤʝʥ ʪʘʤʳʨʜʳש ʪʝʨʝשʛʝ ʙʦʡʣʘʫ ᴇʩʫʽʤʝʥ 
 .ʙʽʨ ʤʘʩʩʘʩʳʥʘʥ 35% ʝʩʝʣʝʥʜʽװʳ ʪᴅʪʪʽ ʪסʪʘʨ ʩʘʣʤʘץʳ ʞʘʧʳʨʘסʳʪʪʘץʣ ʫʘײʦʷʜʳ. ɹץ ʘʣʳʧץ
ʉʦʣ ʩʝʙʝʧʪʝʥ  ʤʘʫʩʳʤʥʳש ʩʦשʳʥʜʘ ʞʘʧʳʨʘץʪʘʨ ᴇʟʜʝʨʽ ʰʦסʳʨʣʘʥסʘʥ ץʦʨʝʢʪʽʢ ʘʣʘשʰʘ 

ʘʷʩʳʥʜʘ ʞʘʧʳʨʘץʪʘʨʜʳש ʙʝʪʽʥʽש ʞʘʙʳʣʫʳ ʰʘʨʪ, ʦʣ װʰʽʥ ʜʘץʳʣʜʘʨ ʞʦץ ʜʝʛʝʥʜʝ 16 
ʞʘʧʳʨʘץ ץʘʣʳʧʪʘʩʫʳ ʢʝʨʝʢ.  

ɹײʣ ʢᴇʨʽʥʽʩ ʠʥʩʦʣʷʮʠʷʥʳ ʜײʨʳʩ ʧʘʡʜʘסʘ ʘʩʳʨʫʜʳ ʞᴅʥʝ ᴇʥʽʤʥʽש ʙʘʨʳʥʰʘ ʪʝʟ 
ʪװʟʽʣʫʽʥʝ ʩʝʙʝʧʢʝʨ ʙʦʣʘʜʳ. ʄʘʫʩʳʤ ʘʡʳʥʳש ʝʢʽʥʰʽ ʦʥʢװʥʜʽʛʽʥʜʝ ʞʘʧʳʨʘץʪʘʨ ʤʝʥ 
ʪʘʤʳʨʞʝʤʽʩʪʝʨʜʽש ʙʝʣʩʝʥʜʽ ᴇʩʫʽ ʙʘʩʪʘʣʘʜʳ, ʦʣ ʪʘʤʳʟʜʳש ʘʷסʳ ʤʝʥ ץʳʨʢװʡʝʢʪʽש ʙʘʩʳʥʜʘ 

ʪʘʤʳʨʞʝʤʽʩʪʝʨ ᴇʟ ʩʘʣʤʘסʳʥʳװ שʰʪʝʥ ʝʢʽ ʙᴇʣʽʛʽʥʝ  ʜʝʡʽʥ ᴇʩʝʜʽ. פʘʥʪ ץʳʟʳʣʰʘʩʳ 
ᴇʩʽʤʜʽʛʽʥʽש ʞʘʧʳʨʘץʪʘʨʳʥʳש ʝש ʞʦסʘʨʳ ʩʘʣʤʘסʳʥʘ, ʝʛʝʨ ʦʣ ץʘʣʳʧʪʳ ᴇʩʽʧ-ʜʘʤʳסʘʥ 

ʞʘסʜʘʡʜʘ ʪʘʤʳʟʜʳש ʙʘʩʳʥʜʘ ʞʝʪʝʜʽ. ʆʩʳʜʘʥ ʢʝʡʽʥ ʞʘʧʳʨʘץʪʘʨʜʳש ᴇʩʽʤʽ ʪᴇʤʝʥʜʝʡʜʽ, 
ʙʽʨʘץ ʪʘʤʳʨʞʝʤʽʩ ʤʘʩʩʘʩʳʥʳװ שʣʢʝʶʽ ʤʝʥ ʦʥʜʘסʳ ץʘʥʪʪʳש ʞʠʥʘץʪʘʣʫʳ ᴇʥʽʤʜʽ ʞʠʥʘʫסʘ 
ʜʝʡʽʥ ʞװʨʝʜʽ (ץʳʨʢװʡʝʢʪʽש ʘʷסʳ-ץʘʟʘʥʥʳש ʦʨʪʘʩʳ) [13]. 

2 ʢʝʩʪʝ ʜʝʨʝʢʪʝʨʽʥʝʥ ʢᴇʨʩʝʪʽʣʛʝʥʜʝʡ, ץʘʥʪ ץʳʟʳʣʰʘʩʳ ᴇʟʽʥʽש ᴇʩʽʧ -ᴇʥʫʽʥʽש ʢʝʟʝשʽʥʽש 
ʙʽʨʽʥʰʽ ʞʳʣʳʥʜʘ ʙʠʦʣʦʛʠʷʣʳץ ʝʨʝʢʰʝʣʽʢʪʝʨʽʥʝ ʞᴅʥʝ ʩʫסʘʨʫ ʘʤʘʣʜʘʨʳʥʘ ʙʘʡʣʘʥʳʩʪʳ 

ᴅʨʪװʨʣʽ ʜʝשʛʝʡʛʝ ʞʘʧʳʨʘץ ʘʫʜʘʥʳʥ ץʘʣʳʧʪʘʩʪʳʨʫʳʥ ʙʘʡץʘʜʳץ. ɽʛʝʨ ʜʘץʳʣʜʳש ᴇʩʽʧ-ᴇʥʫ 
ʢʝʟʝשʽʥʽש ʙʘʩʪʘʧץʳ ʩʘʪʳʩʳʥʜʘ (2-4 ʞײʧ ʥʘסʳʟ ʞʘʧʳʨʘץʪʘʨ) 1ʤ2 ʞʘʧʳʨʘץʪʘʨ ʘʫʤʘסʳ 0,068-
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0,144 ʤ2 ʘʨʘʣʳסʳʥʜʘ ʙʦʣʩʘ, ʦʜʘʥ ʢʝʡʽʥʛʽ ʢʝʟʝשʜʝʨʜʝ ʞʘʧʳʨʘץ ʘʫʜʘʥʳʥʳש ʞʳʣʜʘʤ 
ʜʘʤʠʪʳʥʳ  ʙʘʡץʘʣʘʜʳ. פʘʪʘʨʘʨʘʣʳץʪʘסʳ ʞʘʧʳʨʘץʪʘʨʜʳש ʘʞʳʨʘʫʳ ʘʣʜʳʥʜʘ ʦʨʪʘʰʘ 
ʝʩʝʧʧʝʥ ᴅʨʙʽʨ ʰʘʨʰʳ ʤʝʪʨʜʝ 0,887-1,325 ʤ2 ʞʘʧʳʨʘץʪʘʨ ʘʫʤʘסʳʥʳש ʘʨʘʩʳʥʜʘ ʙʦʣʜʳ. 

 
2-ʢʝʩʪʝ ï פʘʥʪ ץʳʟʳʣʰʘʩʳ ᴇʩʽʤʜʽʛʽ ʞʘʧʳʨʘץ ʙʝʪʽ ʘʫʜʘʥʳʥ ץʘʣʳʧʪʘʩʪʳʨʫʜʳש ʩʫʘʨʫ 

ʪᴅʩʽʣʜʝʨʽʤʝʥ ʙʘʡʣʘʥʳʩʪʳʣʳסʳ 

 

ʅײʩץʘʣʘʨ 

  ʘʫʜʘʥʳ, ʤ2 שʪʘʨʳʥʳץʳʟʳʣʰʘʩʳ ʞʘʧʳʨʘץ ʘʥʪפ
08.06 09.07 08.08 09.09 30.09 

1 ʤ2 1000 
ʤ2 

1 ʤ2 1000 ʤ2 1 ʤ2 1000  ʤ2 1 ʤ2 1000 ʤ2 1 ʤ2 1000   
ʤ2 

 ʧʝʥ ʩʫʘʨʫץʘʨʳפ
(ʙʘץʳʣʘʫ) 

0,068 5,85 0,645 55,47 0,833 71,64 0,887 76,28 0,402 34,57 

ʊʦʧʳʨʘץ ʙʝʪʽʤʝʥ 
ʪʘʤʰʳʣʘʪʳʧ 
ʩʫʘʨʫ 

0,063 6,74 0,831 88,921 1,083 115,88 1,156 123,69 0,731 78,22 

ʊʦʧʳʨʘץ ʙʝʪʽʤʝʥ 
 ʣʙʽʨ ʘʩʪʳʥʜʘװ
ʪʘʤʰʳʣʘʪʳʧ 
ʩʫʘʨʫ 

0,144 17,14 0,760 90,44 1,258 149,70 1,325 157,62 0,841 100,08 

ʊʦʧʳʨʘץ ʘʩʪʳʥʜʘ 
ʪʘʤʰʳʣʘʪʳʧ 
ʩʫʘʨʫ 

0,061 6,89 0,861 97,29 0,917 103,62 1,031 116,50 0,734 82,942 

ʊʦʧʳʨʘץ ʘʩʪʳʥʜʘ 
ʪʘʤʰʳʣʘʪʳʧ 
ʩʫʘʨʫʜʳ 
ʢᴇʣʝשʢʝʣʝʛʽʰ 
 ʣʙʽʨ ʘʩʪʳʥʜʘװ
ʞװʨʛʽʟʫ 

0,088 10,56 0,914 109,68 1,010 121,20 1,144 137,28 0,573 68,76 

 

ʉʫסʘʨʫ ʘʤʘʣʜʘʨʳʥʘ ʙʘʡʣʘʥʳʩʪʳ ʜʘ ʞʘʧʳʨʘץʪʘʨ ᴇʩʽʧ-ᴇʥʫ ʢʝʟʝשʜʝʨʽʥʜʝ ᴅʨʪʘʨʘʧʪʳ 

ʞʘסʜʘʡʜʘ ʙʦʣʜʳ. ɽש ʘʫץʳʤʜʳ ʘʩʩʠʤʠʣʷʮʠʷʣʳץ ʘʧʧʘʨʘʪʪʘʨ ʞʝʨ ʙʝʪʽʥʝʥ װʣʙʽʨ ʞʘʙʳʥʜʳ 
ʢᴇʤʢʝʨʽʧ  ʪʘʤʰʳʣʘʪʳʧ ʩʫסʘʨסʘʥ ʥײʩץʘʜʘ ʙʘץʳʣʘʫ  ʞʘʩʘʣʳʥʜʳ. ɽʛʝʨ ʙײʣ ʥײʩץʘʜʘ ᴇʩʽʧ-ᴇʥʫ 
ʢʝʟʝשʽʥʽש ʙʘʩʪʘʧץʳ ʩʘʪʳʣʘʨʳʥʜʘ  ʙʽʨ ᴇʩʽʤʜʽʢʪʽש ʞʘʧʳʨʘץ ʘʫʜʘʥʳ ï 0,144 ʤ2 ʙʦʣʳʧ, ᴇʩʽʧ-

ᴇʥʫʽʥʽש  ʢʝʣʝʩʽ ʩʘʪʳʣʘʨʳʥʜʘ ʞʳʣʜʘʤ ᴇʩʢʝʥʽʥ ʘסשʘʨʘʤʳʟ, ʷסʥʠ ץʘʪʘʨʘʨʘʣʳץʪʘʨʳʥʜʘסʳ 
ʞʘʧʳʨʘץʪʘʨʳʥʳש ʪʦסʳʩʫ ʙʘʨʳʩʳʥʜʘ  ʙײʣ ʢᴇʨʩʝʪʢʽʰ ʞʘʣʧʳ ʝʩʝʧʧʝʥ ï 1,325 ʤ2 ʞʝʪʩʝ, ʦʜʘʥ 

ʢʝʡʽʥ ʪᴇʤʝʥʜʝʡʪʽʥʽʥ  ʙʘʡץʘʜʳץ ï 0,841 ʤ2. [14]. 

 ʽʥʜʝ ᴅʨʙʽʨ ʛʝʢʪʘʨʜʘשʧʽʩʫ ʢʝʟʝ ץʪʝʭʥʠʢʘʣʳ שʪʘʤʳʨʞʝʤʽʩʽʥʽ שʳʟʳʣʰʘʩʳʥʳץ ʘʥʪפ
100,08 ʤʳש ʰʘʨʰʳ ʤʝʪʨ ʞʘʧʳʨʘץʪʘʨ ʘʫʜʘʥʳ ʪʽʨʢʝʣʛʝʥʽʥ ʘʥʳץʪʘʜʳץ. ɹײʣ ʢᴇʨʩʝʪʢʽʰ 

ʙʘץʳʣʘʫ ʥײʩץʘʩʳʥʘʥ ʝʢʽ ʝʩʝʜʝʥ ʘʩʘ ײʣסʘʡʜʳ.ᴆʥʽʤʥʽ90-96% ש ʬʦʪʦʩʠʥʪʝʟ ᴅʩʝʨʽʥʝʥ 
ʪװʟʽʣʝʪʽʥ ʦʨʛʘʥʠʢʘʣʳץ ʤʘʩʩʘʩʳʥ ʞʠʥʘץʪʘʫ ʘʨץʳʣʳ ץʘʣʳʧʪʘʩʪʳʨʫʜʳ ʞᴅʥʝ ʦʣ ʝʛʽʩʪʽש ʥʝʛʽʟʛʽ 

 ʙʝʪʽ ʘʫʜʘʥʳ (ɾɹ), ʌɹʉ ʧʘʡʜʘʣʘʥʫ ץʳ ʵʣʝʤʝʥʪʪʝʨʛʝ ʙʘʡʣʘʥʳʩʪʳ: ʞʘʧʳʨʘסʨʳʣʳʤʜʘײץ
ʢʦʵʬʬʠʮʠʝʥʪʽ (ʇᴄʂ ʌɹʉ), ʬʦʪʦʩʠʥʪʝʪʠʢʘʣʳץ ʢᴇʨʩʝʪʢʽʰ (ʌʂ), ʬʦʪʦʩʠʥʪʝʟʜʽש ʪʘʟʘ 
ᴇʥʽʤʜʽʣʽʛʽ (ʌʊᴆ), ʩʦʥʳʤʝʥ ץʘʪʘʨ ʩʘʙʘץʪʘʨʜʳש ʪʦʧʪʘʩʪʳסʳʤʝʥ ʞᴅʥʝ ʪ.ʙ. ʪʳסʳʟ 

ʙʘʡʣʘʥʳʩʪʳʣʳסʳʥ ʘʥʳץʪʘʜʳץ. ʊᴇʤʝʥʜʝ ʢʝʣʪʽʨʽʣʛʝʥ ʩʫʨʝʪʪʝʨʜʝ ᴇʩʽʤʜʽʢʪʝʨʜʝʛʽ ʞʘʧʳʨʘץ 
ʘʫʜʘʥʳʥʘ ʝʩʝʧʪʝʫʣʝʨ ʤʝʥ ᴇʩʽʤʜʽʢʪʝʨʜʽש ᴇʩʽʧ-ʜʘʤʫʳʥʘ ʞʘʣʧʳʣʘʡ ʙʘץʳʣʘʫʣʘʨ ʞװʨʛʽʟʽʣʽʧ 

ʦʪʳʨʜʳ (2-ʩʫʨʝʪ). 
ʂʣʠʤʘʪʪʳץ ʦʨʪʘʥʳש ʪʠʽʤʜʽ ʢᴇʨʩʝʪʢʽʰʪʝʨʽ, ʢװʥ ʩᴅʫʣʝʩʽ ʨʝʞʠʤʽʥ ʙʘʢʳʣʘʫ, ᴇʟ ʢʝʟʝʛʽʥʜʝ 

ᴇʩʽʤʜʽʢ ʞʘʤʳʣסʳʩʳʥʳש ʢᴇʨʩʝʪʢʽʰʽ  ʤʝʥ ʙʠʦʣʦʛʠʷʣʳץ ᴇʥʽʤʜʽʣʽʢʪʝʨʜʽ ʘʞʳʨʘʪʫסʘ ʞᴅʥʝ 

 ᴇʥʽʤʜʽʣʽʢ ï ʦʣ ץʘʞʝʪ. ʌʦʪʦʩʠʥʪʝʪʠʢʘʣʳץ ʳʣʳʤʠ-ʥʝʛʽʟʜʝʤʝʣʽʢ ᴇʥʽʤʜʽʣʽʛʽ ʢᴇʣʝʤʽʥ ʞʘʩʘʫʜʘס
ʝʛʽʩʪʽש ᴇʥʽʤʜʽʣʽʛʽ,  ʪʦʧʳʨʘץ ʧʝʥ ʘʫʘ-ʨʘʡʳ ʞʘסʜʘʡʣʘʨʜʘסʳ ʝש ʞʦסʘʨסʳ ʜʝשʛʝʡ ʢʦʨʩʝʪʢʝʥʜʝ 

ʘʛʨʦʪʝʭʥʠʢʘʥʳש ʙʘʨʣʳץ ʵʣʝʤʝʥʪʪʝʨʽʥ ʜײʨʳʩ ʧʘʡʜʘʣʘʥסʘʥʜʘ ʝʩʝʧʪʝʣʝʪʽʥ ᴇʥʽʤ. 
ʌʦʪʦʩʠʥʪʝʪʠʢʘʣʳץ ᴇʥʽʤʜʽʣʽʢʪʝ ʪʝʞʝʫʰʽ ײץʙʳʣʳʩ ʙʦʣʳʧ, ᴇʩʽʨʽʣʝʪʽʥ ᴇʩʽʤʜʽʢʪʽש 
ʙʠʦʣʦʛʠʷʣʳץ ʞʘʥʝ ʛʝʥʝʪʠʢʘʣʳץ ʤװʤʢʽʥʜʽʛʽ (ʙʫʜʘʥ) ʞᴅʥʝ ʬʦʪʦʩʠʥʪʝʪʠʢʘʣʳץ ʨʘʜʠʘʮʠʷʥʳש 
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ʙʝʣʩʝʥʜʽʣʽʛʽ  ʝʩʝʧʪʝʣʽʥʝʜʽ.   

   
 

2-ʩʫʨʝʪ ï פʘʥʪ ץʳʟʳʣʰʘʩʳʥʳש ʞʘʧʳʨʘץ ʘʫʜʘʥʳ 

  ɸ ï ʞʘʧʳʨʘץʪʘʥ ʜᴇשʛʝʣʝʢʰʝ ʘʣʫ    ɹ ï ʞʘʧʳʨʘץ ʘʫʜʘʥʳʥ ʝʩʝʧʪʝʫ 

 
ɾʘʣʧʳ ᴇʩʽʤʜʽʢʪʝʨʛʝ ץʘʪʳʩʪʳ  ʵʥʝʨʛʝʪʠʢʘʣʳץ ʨʝʩʫʨʩʪʘʨʜʳ ʘʩʩʠʤʠʣʷʮʠʷʣʘʫ ʪʠʽʤʜʽʣʽʛʽ 

ʌɹʈ ʧʘʡʜʘסʘ ʘʩʳʨʫ ʢʦʵʬʬʠʮʠʝʥʪʽ ʘʨץʳʣʳ ʜᴅʣʝʣʜʝʥʝʜʽ. ʆʣ ʬʠʪʦʤʘʩʩʘ ᴇʥʽʤʜʽʣʽʢʪʽ 
  ʘʣʳʧʪʘʩʫʳץ ʪʘʣʳʧ ʙʽʨʽʢʢʝʥ ʵʥʝʨʛʠʷ ʤᴇʣʰʝʨ ʙʽʨʣʽʛʽʥ  ᴇʥʽʤʜʽץʘʣʳʧʪʘʩʪʳʨʫʜʘʥ ï ʞʠʥʘץ

ʢʝʟʝשʽʥʜʝʛʽ ײʩʳʥʳʣסʘʥ ʥʝʤʝʩʝ ʩʽשʽʨʽʣʛʝʥ ʨʘʜʠʘʮʠʷ ʤᴇʣʰʝʨ ʙʽʨʣʽʛʽʥʝ ץʘʪʳʥʘʩʳʤʝʥ ʝʩʝʧʢʝ 
ʘʣʳʥʘʜʳ.  

ʉʦʥʜʳץʪʘʥ ץʦʣʘʡʣʳ ʙʝʪʢʽ ʘʫʜʘʥʳ ʞʘʧʳʨʘץʪʳש ï ʞʦסʘʨʳ ᴇʥʽʤ ץʘʣʳʧʪʘʩʪʳʨʫʜʳש 

ʥʝʛʽʟʛʽ ʙʘסʳʪʪʘʨʳʥʳש ʙʽʨʝʛʝʡʽ, ʩʦʥʳʤʝʥ ʙʽʨʛʝ ʬʦʪʦʩʠʥʪʝʪʠʢʘʣʳץ ʢᴇʨʩʝʪʢʽʰʪʝ (ʌʂ) ʜʝ 
ʞʦסʘʨʳ ʢᴇʨʩʝʪʫʽ ʰʘʨʪ. 5 

ʌʦʪʦʩʠʥʪʝʪʠʢʘʣʳץ ʢᴇʨʩʝʪʢʽʰʪʝ ʙʝʣʛʽʣʽ ʙʽʨ ʫʘץʳʪ ʞʠʳʥʪʳסʳʥʜʘ  ʞʘʧʳʨʘץ ʘʫʜʘʥʳ ʽʩ-
ᴅʨʝʢʝʪʽʥʽײ  שʟʘץʪʳסʳ ʞʘʧʳʨʘץ ʘʫʜʘʥʳ ʽʩ-ᴅʨʝʢʝʪʽʥʽײ   שʟʘץʪʳסʳʤʝʥ ʩʠʧʘʪʪʘʤʘ ʜʝשʛʝʡʽʥ 
(ʪᴅʫʣʽʢ/ʤ2) ʙʝʣʛʽʤʝʥ ʞᴅʥʝ ʦʣ ʤʳʥʘʜʘʡ ʬʦʨʤʫʣʘʤʝʥ ʘʥʳץʪʘʣʘʜʳ [15]: 

                        ʌᴄ = ɾ ʭ ʊ                                                                (1) 
ʤײʥʜʘ, ʌᴄ ï ʬʦʪʦʩʠʥʪʝʪʠʢʘʣʳץ ʢᴇʨʩʝʪʢʽʰ, ʤʳש ʤ2/ʪᴅʫʣʽʢ; ɾ ï ʞʘʧʳʨʘץ ʙʝʪʽ, ʤʳש ʤ2/ʛʘ;             

ʊ ï ʢʝʟʝײ שʟʘץʪʳסʳ, ʪᴅʫʣʽʢ. 

 ʪʘʨץʢᴇʨʩʝʪʢʽʰʽ  (ʌʂ) ʜʝ ʞʘʧʳʨʘ ץʬʦʪʦʩʠʥʪʝʪʠʢʘʣʳ שʳʣʳʥʳץʳʟʳʣʰʘʩʳ ʜʘץ ʘʥʪפ

ʘʫʜʘʥʳʥ (ɾɸ) ץʘʣʳʧʪʘʩʪʳʨʫסʘ  ʪʽʢʝʣʝʡ ʙʘʡʣʘʥʳʩʪʳʨʘʜʳ . ɽʛʝʨ ʜʘץʳʣ ʞʘʧʳʨʘץʪʘʨ ʪװʟʽʣʫʽ 
ʙʘʨʳʩʳʥʜʘ ʙʘץʳʣʘʫ ʥײʩץʘʫʳʥʜʘ 30,7 ʤʳש ʤ2/ʛʘ ʞʘʧʳʨʘץʪʘʨ ʘʫʜʘʥʳʥ ץʘʣʳʧʪʘʩʪʳʨʩʘ, 

ʦʥʳש ʩʦʣ ʢʝʟʜʝʛʽ ʌʂ ï 0,92 ʤʳש ʤ2/ʛʘ ʪᴅʫʣʽʢʢʝ ʪʝשʜʝʡ ʙʦʣʳʧ ʩʘʥʘʣʘʜʳ, ʘʣ ʞʘʧʳʨʘץʪʘʨʜʳש  
ʪʦסʳʩʫʳ ʙʘʨʳʩʳʥʜʘ ʙײʣ ʢᴇʨʩʝʪʢʽʰ ï 1,91, ʘʣ ʞʘʧʳʨʘץʪʳש ʘʞʳʨʫʳ ʢʝʟʽʥʜʝ ï 2,22 ʤʳש 
ʤ2/ʛʘ ʪᴅʫʣʽʢ ʘʨʘʣʳסʳʥʜʘ ʙʦʣסʘʥ, ʦʩʳסʘʥ ʦʨʘʡ ץʘʥʪ ץʳʟʳʣʰʘʩʳʥʳש ᴇʩʫ ʝʨʝʢʰʝʣʽʢʪʝʨʽʥʜʝ 

ʪᴅʫʣʽʢʪʽʢ ʬʦʪʦʩʠʥʪʝʪʠʢʘʣʳץ ʢᴇʨʩʝʪʢʽʰ ï 5,04 ʤʣʥ ʤ2/ʛʘ ʙʦʣʜʳ (3 ʢʝʩʪʝ). 
ʆʩʳʥʜʘʡ ʬʦʪʦʩʠʥʪʝʪʠʢʘʣʳץ ʢᴇʨʩʝʪʢʽʰʪʽש ᴇʩʽʧ-ᴇʥʫ ʢʝʟʝשʽʥʜʝʛʽ װʜʝʨʽʩʪʽש 

ʘʩʩʠʤʠʣʷʮʠʷʣʳץ ʘʧʧʘʨʘʪ ʘʫʜʘʥʳʤʝʥ ʙʘʡʣʘʥʳʩʪʳʣʳסʳʥ ʝʩʢʝʨʽʧ  ʙʘʩץʘ ʩʫסʘʨʫ ʪᴅʩʽʣʜʝʨʽ 
 .ץʪʘʜʳץʘ ʙʦʣʘʪʳʥʳʥ ʘʥʳסʘʫץʘʫʣʘʨʜʘʥ ʙʘʡץʩײʘʥ ʥסʦʣʜʘʥʳʣץ

 
 
3-ʢʝʩʪʝ ï פʘʥʪ ץʳʟʳʣʰʘʩʳ ᴇʩʽʤʜʽʛʽʥʽש ʙʽʨʽʥʰʽ ʞʳʣסʳ ᴅʨʪװʨʣʽ ʢʝʟʝשʽʥʜʝʛʽ 

ʬʦʪʦʩʠʥʪʝʪʠʢʘʣʳץ ᴇʥʽʤʜʽʣʽʛʽ (ʤ2/ʛʘ, ʪᴅʫʣʽʢ) 

 
\ʅײʩץʘʫʣʘʨ ɾʘʧʳʨʘץʪʘʨ 

ʪװʟʽʣʫʽ 
ɾʘʧʳʨʘץʪʘʨ 
ʪʦסʳʩʫʳ 

ɾʘʧʳʨʘץʪʘʨ 
ʘʞʳʨʘʫʳ 

ɾʘʧʳʨʘץʪʳש 
ʚʝʛʝʪʘʮʠʷ ᴅʣʝʫʝʪʽ 

ʤʳש 
ʤ2/ʛʘ 

ʤʳש 
ʤ2/ʛʘ, 
ʢװʥ 

ʤʳש 
ʤ2/ʛʘ 

ʤʳש 
ʤ2/ʛʘ, ʢװʥ 

ʤʳש 
ʤ2/ʛʘ 

ʤʳש 
ʤ2/ʛʘ, 
ʢװʥ 

ʤʳש 
ʤ2/ʛʘ 

ʤʳש 
ʤ2/ʛʘ, 
ʢװʥ 

ɹ 
ɸ 
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1 2 3 4 5 6 7 8 9 

1 2 3 4 5 6 7 8 9 

 ʧʝʥץʘʨʳפ
ʩʫʘʨʫ (ʙ) 

30,66 919,8 63,55 1906,5 73,96 2218,8 56,06 5,04 

ʊʦʧʳʨʘץ 
ʙʝʪʽʤʝʥ ʪʘʤ-
ʰʳʣʘʪʳʧ ʩʫʘʨʫ 

47,83 1434,9 102,4 3072,0 119,78 
 

3593,5 90,0 8,10 

ʊʦʧʳʨʘץ ʙʝʪʽ-
ʤʝʥ װʣʙʽʨ ʘʩ-
ʪʳʥʜʘ ʪʘʤʰʳ-
ʣʘʪʳʧ ʩʫʘʨʫ 

53,79 161,7 120,07 3602,1 153,66 3909,8 109,17 9,82 

ʊʦʧʳʨʘץ ʘʩ-
ʪʳʥʜʘ ʪʘʤʰʳ-
ʣʘʪʳʧ ʩʫʘʨʫ 

52,09 1562,7 100,45 3013,5 110,06 3301,8 87,53 7,88 

ʊʦʧʳʨʘץ ʘʩ-
ʪʳʥʜʘ ʪʘʤʰʳ-
ʣʘʪʳʧ ʩʫʘʨʫʜʳ 
ʢᴇʣʝשʢʝʣʝʛʽʰ 
 ʣʙʽʨ ʘʩʪʳʥʜʘװ
ʞװʨʛʽʟʫ 

60,12 1803,6 115,44 3463,2 129,24 3877,2 101,60 9,14 

 
ɸʡʪʘ ʢʝʪʫ ʢʝʨʝʢ, ץʘʥʪ ץʳʟʳʣʰʘʩʳ ᴇʩʽʤʜʽʛʽʥʽש ʌʂ ʝש ʞʦסʘʨʳ װʣʝʩʽ  ʪʘʤʰʳʣʘʪʳʧ ʩʫסʘʨʫʜʘ 

ʞʝʨ ʙʝʪʽʤʝʥ ʪʦʧʳʨʘץ ʽʰʽʥʜʝʛʽ װʣʙʽʨ ʞʘʙʳʥʜʳ ץʦʡʳʣסʘʥ ʥײʩץʘʫʣʘʨʜʘ ʙʘʡץʘʣʘʜʳ, 
ʩᴅʡʢʝʩʽʥʰʝ 9,82 ʞᴅʥʝ 9,14 ʤʣʥ ʤ2/ʛʘ ʪᴅʫʣʽʢ. 

 ʣʙʽʨʤʝʥװ ʘʤʝʥ  ʙʝʪʽʥʝץʩײʘʨʫ ʥסʪʘʡʣʳ ʩʫשʳʟʳʣʰʘʥʳ  ʦץ ʘʥʪפ .ʦʨʳʪʳʥʜʳפ
ʞʘʙʳʥʜʘʧ  ʢᴇʤʢʝʨʫ ʘʨץʳʣʳ ʩʫסʘʨʫ ᴇʩʽʤʜʽʢʪʝʨʜʽש ʛʝʢʪʘʨ ʘʫʤʘסʳʥʜʘסʳ ʞʘʧʳʨʘץʪʘʨ ʘʫʜʘʥ 

ʢᴇʣʝʤʽʥ  ײʣסʘʡʪʘ ʦʪʳʨʳʧ, ʩʦʥʳʤʝʥ ʙʽʨʛʝ ᴇʩʽʤʜʽʢʪʽש  ʪᴅʫʣʽʢ ʽʰʽʥʜʝʛʽ  ʬʦʪʦʩʠʥʪʝʪʠʢʘʣʳץ 
ʢᴇʨʩʝʪʢʽʰʽʥ  ʜʝ ײʣסʘʡʪʘʜʳ. ɽʛʝʨ ᴇʩʽʤʜʽʢ  ʞʘʧʳʨʘץʪʘʨʜʳש  ʪװʟʽʣʫ ʙʘʨʳʩʳʥʜʘ  ʙʘץʳʣʘʫ 
ʥײʩץʘ ʙʘʨʳʩʳʥʜʘ  30,7 ʤʳש ʤ2/ʛʘ ʞʘʧʳʨʘץʪʘʨ  ʘʫʜʘʥ ʢᴇʣʝʤʽʥ  ײץʨʘʩʘ, ʦʥʳש ʩʦʣ ʢʝʟʜʝʛʽ ʌʂ 

ï 0,92 ʤʳש ʤ2/ʛʘ ʪᴅʫʣʽʢʢʝ ʧʘʨʘ-ʧʘʨ ʢʝʣʝʜʽ, ʘʣ ʞʘʧʳʨʘץ ʪʦסʳʩʫ װʣʝʩʽ ʢʝʟʽʥʜʝ ʙײʣ ʢᴇʨʩʝʪʢʽʰ 
ï 1,91, ʘʣ ʞʘʧʳʨʘץʪʳש ʘʞʳʨʘʫʳ ʢʝʟʽʥʜʝ ï 2,22 ʤʳש ʤ2/ʛʘ ʪᴅʫʣʽʢʪʽʢ ʢᴇʨʩʝʪʢʽʰʢʝ ʪʝש, ʦʩʳʥʳ 

ʝʩʢʝʨʝ ʦʪʳʨʳʧ  ץʘʥʪ ץʳʟʳʣʰʘʩʳʥʳש ᴇʩʽʧ-ᴇʥʫ  ʜʝשʛʝʡʽʥʜʝ  ʪᴅʫʣʽʢʪʽʢ ʬʦʪʦʩʠʥʪʝʪʠʢʘʣʳץ 
ʢᴇʨʩʝʪʢʽʰ  ï 5,04 ʤʣʥ ʤ2/ʛʘ ʙʦʣʜʳ. ʌʂ ʝש ʞʦסʘʨʳ ʢᴇʨʩʝʪʢʽʰʽ ʪʘʤʰʳʣʘʪʳʧ ʩʫסʘʨʫʜʘ ʞʝʨ 
ʙʝʪʽʤʝʥ ʪʦʧʳʨʘץ ʽʰʽʥʜʝʛʽ װʣʙʽʨʤʝʥ ʞʘʙʳʥʜʘʧ ץʦʡʳʣסʘʥ ʥײʩץʘʫʣʘʨʜʘʥ ʙʘʡץʘʫסʘ ʙʦʣʘʜʳ, 

ʩᴅʡʢʝʩʪʽʢʪʝʨʛʝ ʙʘʡʣʘʥʳʩʪʳ 9,82 ʞᴅʥʝ 9,14 ʤʣʥ ʤ2/ʛʘ ʪᴅʫʣʽʢ  
ϧʘʨʞʳʣʘʥʜʳʨʫ. ʄʘץʘʣʘ פʈ נɾɹʄ 217 ʙʘסʜʘʨʣʘʤʘʣʘʨʳ, ɸʈ09259597 ʙʶʜʞʝʪ 

ʰʝשʙʝʨʽʥʜʝ ʦʨʳʥʜʘʣʜʳ "ɼᴅʣ ʝʛʽʥʰʽʣʽʢ ʞװʡʝʩʽʥʜʝ ץʘʨץʳʥʜʘʥʜʳʨʫʜʳש ᴅʨʪװʨʣʽ ʜʝשʛʝʡʽʥʜʝʛʽ 
ʪʝʭʥʦʣʦʛʠʷʣʘʨ װʰʽʥ ץʘʥʪ ץʳʟʳʣʰʘʩʳʥʳש ᴇʥʜʽʨʽʩʪʽʢ ʧʨʦʮʝʩʽʥ ʙʘʩץʘʨʫ ʪᴅʩʽʣʜʝʨʽʥ ᴅʟʽʨʣʝʫ 
ʞᴅʥʝ ʝʥʛʽʟʫ". 
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ʢʫʣʴʪʫʨ, ʧʦʚʳʰʝʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ ʚʦʜʥʳʭ ʢʫʣʴʪʫʨ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 
ʫʣʫʯʰʝʥʠʷ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚʦʟʜʝʣʳʚʘʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʠ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ 
ʧʨʦʠʟʚʦʜʩʪʚʝ.  

ʅʘ ʶʛʦ-ʚʦʩʪʦʢʝ ʩʪʨʘʥʳ ʙʦʣʴʰʦʝ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʧʨʦʚʝʜʝʥʠʝ 
ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʣʷ ʚʥʝʜʨʝʥʠʷ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʝʛʦ ʠ 
ʤʠʥʠʤʠʟʠʨʫʶʱʝʛʦ ʵʨʦʟʠʶ ʧʦʯʚ ʚ ʚʦʜʥʦʤ ʟʝʤʣʝʜʝʣʠʠ. ʂ ʯʠʩʣʫ ʪʘʢʠʭ ʪʝʭʥʦʣʦʛʠʡ ʦʪʥʦʩʠʪʩʷ 
ʚʳʨʘʱʠʚʘʥʠʝ ʩʪʨʘʪʝʛʠʯʝʩʢʠ ʟʥʘʯʠʤʦʡ ʢʫʣʴʪʫʨʳ ï ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ ʩʧʦʩʦʙʦʤ ʢʘʧʝʣʴʥʦʛʦ 
ʦʨʦʰʝʥʠʷ. ɺ ʤʠʨʝ ʠ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʦʜʳ ʜʣʷ ʦʨʦʰʝʥʠʷ ʥʝʫʢʣʦʥʥʦ ʨʘʩʪʝʪ ʚ 
ʪʝʯʝʥʠʝ ʧʦʩʣʝʜʥʠʭ 50 ʣʝʪ ʠ ʩʝʛʦʜʥʷ ʩʦʩʪʘʚʣʷʝʪ 75% ʚʩʝʛʦ ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʷ. ʅʝʭʚʘʪʢʘ ʧʨʝʩʥʦʡ 
ʚʦʜʳ ʩʪʨʝʤʠʪʝʣʴʥʦ ʨʘʩʪʝʪ ʥʘ ʟʝʤʥʦʤ ʰʘʨʝ, ʠ ʧʦ ʧʨʦʛʥʦʟʘʤ ʫʯʝʥʳʭ ʟʘʨʫʙʝʞʥʦʡ ʘʛʨʘʨʥʦʡ ʦʪʨʘʩʣʠ, 
ʩʧʨʦʩ ʥʘ ʚʦʜʥʳʝ ʨʝʩʫʨʩʳ ʫʚʝʣʠʯʠʪʩʷ ʚ 2 ʨʘʟʘ ʜʦ 2030 ʛʦʜʘ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʟʝʪʪʦʚ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʢʘʧʝʣʴʥʦʝ ʦʨʦʰʝʥʠʝ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ 
ʥʘ ʶʛʦ-ʚʦʩʪʦʢʝ ʨʝʩʧʫʙʣʠʢʠ ʷʚʣʷʝʪʩʷ ʦʧʪʠʤʘʣʴʥʳʤ ʤʝʪʦʜʦʤ. ʌʨʘʛʤʝʥʪʘʮʠʷ ʧʨʦʮʝʩʩʘ 
ʤʠʥʝʨʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ ʧʦʣʷ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ ʩ ʚʦʜʦʡ ʢʘʧʝʣʴʥʦʛʦ ʦʨʦʰʝʥʠʷ ʧʦʚʳʩʠʣʘ ʝʛʦ 
ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚ 2-3 ʨʘʟʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʨʘʜʠʮʠʦʥʥʳʤ ʤʝʪʦʜʦʤ ʚʥʝʩʝʥʠʷ ʫʜʦʙʨʝʥʠʡ. ʇʦʣʠʚ 
ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ ʤʝʪʦʜʦʤ ʢʘʧʝʣʴʥʦʛʦ ʦʨʦʰʝʥʠʷ ʧʫʪʝʤ ʥʘʥʝʩʝʥʠʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʧʣʝʥʦʯʥʦʛʦ 
ʧʦʢʨʳʪʠʷ ʥʝ ʪʦʣʴʢʦ ʫʚʝʣʠʯʠʣ ʧʣʦʱʘʜʴ ʣʠʩʪʴʝʚ ʨʘʩʪʝʥʠʷ ʚ ʛʝʢʪʘʨʘʭ, ʥʦ ʠ ʫʚʝʣʠʯʠʣ ʩʫʪʦʯʥʳʡ 
ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʢʫʣʴʪʫʨʳ 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʌʦʪʦʩʠʥʪʝʟ, ʛʠʙʨʠʜ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ, ʢʘʧʝʣʴʥʦʝ ʦʨʦʰʝʥʠʝ, ʧʦʜʢʦʨʤʢʘ, 
ʣʠʩʪʦʚʘʷ ʘʩʩʠʤʠʣʷʮʠʦʥʥʘʷ ʧʣʘʩʪʠʥʘ, ʫʨʦʞʘʡʥʦʩʪʴ. 
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Annotation. Currently, in the south-east of Kazakhstan, research aimed at creating farming 
systems and technologies for growing sugar beets, as well as the efficient use of natural and water 
resources in the cultivation of crops, and increasing the yield of aquatic crops are relevant. In this regard, 
there is a need to improve new technologies for the cultivation of crops and their use in production. 

In the south-east of the country, research is of great scientific and practical importance for the 
introduction into production of modern technologies that conserve resources and minimize soil erosion in 
aquatic agriculture. Such technologies include the cultivation of a strategically important crop - sugar beet 
by drip irrigation. In the world and in our country, the use of water for irrigation has been steadily 
growing over the past 40-50 years and today accounts for 75% of all water use. The shortage of fresh 
water is rapidly growing on the globe, and according to the forecasts of scientists from the foreign 
agricultural industry, the demand for water resources will increase by 2 times by 2030. 

As a result of the conducted zetas, it was found that drip irrigation of sugar beet in the south-east 
of the republic is the best method. Fragmentation of the process of mineral nutrition of a sugar beet field 
with drip irrigation water increased its efficiency by 2-3 times compared to the traditional method of 
fertilizing. Irrigation of sugar beets by drip irrigation by applying a film coating on the surface not only 
increased the leaf area of the plant in hectares, but also increased the daily photosynthetic potential of the 
crop. 

Keywords: photosynthesis, sugar beet hybrid,drip irrigation, top dressing, leaf assimilation plate, 
yield. 
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ʊʆʆ çʂʘʟʘʭʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʟʝʤʣʝʜʝʣʠʷ ʠ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘè 
ɸʣʤʘʪʠʥʩʢʘʷ ʦʙʣʘʩʪʴ, ʩʝʣʦ ɸʣʤʘʣʳʙʘʢ, ʂʘʟʘʭʩʪʘʥ 

 
ɸʥʥʦʪʘʮʠʷ. ɺ ʩʚʷʟʠ ʩ ʛʣʦʙʘʣʴʥʳʤ ʠʟʤʝʥʝʥʠʝʤ ʢʣʠʤʘʪʘ ʥʘ ʧʦʩʝʚʘʭ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʯʘʩʪʦ 

ʨʘʟʚʠʚʘʝʪʩʷ ʢʦʤʧʣʝʢʩ ʛʨʠʙʥʳʭ ʙʦʣʝʟʥʝʡ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʥʘʠʙʦʣʝʝ ʚʨʝʜʦʥʦʩʥʳʤʠ ʷʚʣʷʶʪʩʷ ʚʠʜʳ 
ʨʞʘʚʯʠʥʳ ï ʩʪʝʙʣʝʚʘʷ ʨʞʘʚʯʠʥʘ (Puccinia graminis), ʞʝʣʪʘʷ ʨʞʘʚʯʠʥʘ (P. striformis), ʣʠʩʪʦʚʘʷ 
ʨʞʘʚʯʠʥʘ (P. recondita), ʘ ʪʘʢʞʝ ʪʚʝʨʜʘʷ ʛʦʣʦʚʥʷ (Tilletia caries). ɺ ʂʘʟʘʭʩʪʘʥʝ ʤʥʦʛʠʝ 
ʚʦʟʜʝʣʳʚʘʝʤʳʝ ʩʦʨʪʘ ʵʪʦʡ ʢʫʣʴʪʫʨʳ ʚʦʩʧʨʠʠʤʯʠʚʳ ʢ ʙʦʣʝʟʥʷʤ. ʆʪʜʝʣʴʥʳʝ ʩʦʨʪʘ, ʫʩʪʦʡʯʠʚʳʝ ʢ 
ʦʜʥʦʤʫ ʚʠʜʫ ʙʦʣʝʟʥʠ, ʧʦʨʘʞʘʶʪʩʷ ʜʨʫʛʠʤʠ ʚʠʜʘʤʠ. ʅʝʩʤʦʪʨʷ ʥʘ ʦʧʨʝʜʝʣʝʥʥʳʝ ʫʩʧʝʭʠ ʧʦ 
ʩʦʟʜʘʥʠʶ ʥʦʚʳʭ ʩʦʨʪʦʚ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ, ʧʦʠʩʢ ʙʦʣʝʟʥʝʫʩʪʦʡʯʠʚʳʭ ʛʝʥʦʪʠʧʦʚ ʧʨʠʦʙʨʝʪʘʝʪ 
ʘʢʪʫʘʣʴʥʦʩʪʴ.  

ɺ ʩʪʘʪʴʝ ʧʨʦʚʦʜʠʪʩʷ ʦʮʝʥʢʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʛʨʠʙʥʳʭ ʙʦʣʝʟʥʝʡ ʥʘ ʧʦʩʝʚʘʭ ʦʟʠʤʦʡ 
ʧʰʝʥʠʮʳ, ʜʠʥʘʤʠʢʘ ʨʘʟʚʠʪʠʷ ʧʦʧʫʣʷʮʠʠ ʩʪʝʙʣʝʚʦʡ, ʞʝʣʪʦʡ, ʣʠʩʪʦʚʦʡ ʨʞʘʚʯʠʥʳ ʠ ʪʚʝʨʜʦʡ 
ʛʦʣʦʚʥʠ ʥʘ ʩʦʚʨʝʤʝʥʥʳʭ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʩʦʨʪʘʭ ʠ ʩʝʣʝʢʮʠʦʥʥʳʭ ʣʠʥʠʷʭ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ. ʉʨʝʜʠ 
ʢʦʣʣʝʢʮʠʦʥʥʦʛʦ ʠ ʩʝʣʝʢʮʠʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʦʚ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʚʳʷʚʣʝʥʳ ʛʝʥʦʪʠʧʳ ʩ ʛʨʫʧʧʦʚʦʡ 
ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʜʚʫʤ-ʪʨʝʤ ʚʠʜʘʤ ʙʦʣʝʟʥʠ. ʉ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ 
ʤʝʪʦʜʦʚ ʠʟʫʯʝʥʳ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʠ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʮʝʥʥʳʝ ʧʨʠʟʥʘʢʠ ʫ ʚʳʜʝʣʝʥʥʳʭ 
ʙʦʣʝʟʥʝʫʩʪʦʡʯʠʚʳʭ ʣʠʥʠʡ. ʆʪʦʙʨʘʥʳ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʣʠʥʠʠ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ, ʦʙʣʘʜʘʶʱʠʝ 
ʚʳʩʦʢʠʤʠ ʟʥʘʯʝʥʠʷʤʠ ʟʠʤʦʩʪʦʡʢʦʩʪʠ, ʩʢʦʨʦʩʧʝʣʦʩʪʠ, ʚʳʩʦʪʳ ʨʘʩʪʝʥʠʡ, NDVI ʠ ʧʦʢʘʟʘʪʝʣʝʡ 
ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʟʠʤʘʷ ʧʰʝʥʠʮʘ, ʩʦʨʪ, ʙʦʣʝʟʥʠ, ʚʠʜʳ ʨʞʘʚʯʠʥʳ, ʪʚʝʨʜʘʷ ʛʦʣʦʚʥʷ, 
ʙʦʣʝʟʥʝʫʩʪʦʡʯʠʚʦʩʪʴ. 

 

ɺʚʝʜʝʥʠʝ. ɺ ʂʘʟʘʭʩʪʘʥʝ ʦʟʠʤʘʷ ʧʰʝʥʠʮʘ ʚ ʦʩʥʦʚʥʦʤ ʚʦʟʜʝʣʳʚʘʝʪʩʷ ʥʘ ʶʛʝ ʠ ʶʛʦ-
ʚʦʩʪʦʢʝ ʨʝʩʧʫʙʣʠʢʠ, ʵʪʦ ɸʣʤʘʪʠʥʩʢʘʷ, ɾʝʪʳʩʫʩʢʘʷ, ɾʘʤʙʳʣʩʢʘʷ ʠ ʊʫʨʢʝʩʪʘʥʩʢʘʷ 

ʦʙʣʘʩʪʠ. ʂʘʢ ʚʦ ʚʩʝʤ ʤʠʨʝ, ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚ ʨʝʛʠʦʥʝ ʥʘʙʣʶʜʘʝʪʩʷ ʠʟʤʝʥʝʥʠʝ ʢʣʠʤʘʪʘ ʩ 
ʧʦʪʝʧʣʝʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʚ ʟʠʤʥʠʝ ʤʝʩʷʮʳ ʠ ʥʝʨʘʚʥʦʤʝʨʥʳʤ ʚʳʧʘʜʝʥʠʝʤ 
ʦʩʘʜʢʦʚ ʚ ʚʝʩʝʥʥʝ-ʣʝʪʥʠʡ ʧʝʨʠʦʜ. ɹʣʘʛʦʧʨʠʷʪʥʘʷ ʧʦʛʦʜʘ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʨʘʟʚʠʪʠʶ ʚʨʝʜʥʳʭ ʦʨʛʘʥʠʟʤʦʚ ʥʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨʘʭ. ʊʘʢ, ʚ 2022 ʛʦʜʫ ʚ 
ɸʣʤʘʪʠʥʩʢʦʡ ʦʙʣʘʩʪʠ ʚ ʩʝʣʝʢʮʠʦʥʥʳʭ ʧʠʪʦʤʥʠʢʘʭ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʚ ʢʦʥʮʝ ʠʶʥʷ 

ʦʪʤʝʯʝʥʦ ʩʠʣʴʥʦʝ ʨʘʟʚʠʪʠʝ ʩʪʝʙʣʝʚʦʡ ʨʞʘʚʯʠʥʳ (Puccinia graminis). ʕʪʦ ʩʘʤʘʷ ʦʧʘʩʥʘʷ 
ʙʦʣʝʟʥʴ ʧʰʝʥʠʮʳ, ʩʥʠʞʘʶʱʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʧʦʩʝʚʦʚ ʜʦ 50% ʠ ʙʦʣʝʝ. ʇʝʨʚʦʥʘʯʘʣʴʥʳʝ 
ʧʨʠʟʥʘʢʠ ʙʦʣʝʟʥʠ ʙʳʣʠ ʦʪʤʝʯʝʥʳ ʚ ʥʘʯʘʣʝ ʠʶʥʷ. ʆʜʥʘʢʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʜʦʩʪʘʪʦʯʥʳʡ 

ʫʨʦʚʝʥʴ ʚʣʘʞʥʦʩʪʠ ʥʘ ʧʦʩʝʚʘʭ ʦʪʩʫʪʩʪʚʠʝ ʪʝʧʣʘ ʚʳʰʝ 25Áʉ ʥʝ ʧʦʟʚʦʣʠʣʦ ʨʘʟʚʠʪʠʶ 
ʠʥʬʝʢʮʠʠ. ɺ ʢʦʥʮʝ ʠʶʥʷ ʚ ʩʚʷʟʠ ʩ ʥʘʩʪʫʧʣʝʥʠʝʤ ʞʘʨʢʠʭ ʜʥʝʡ ʥʘ ʨʘʥʥʝʩʧʝʣʳʭ ʩʦʨʪʘʭ 

ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʨʘʟʚʠʪʠʝ ʙʦʣʝʟʥʠ ʙʳʣʦ ʤʘʢʩʠʤʘʣʴʥʳʤ. ʅʘ ʬʦʥʝ ʩʠʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ 
ʩʪʝʙʣʝʚʦʡ ʨʞʘʚʯʠʥʳ ʥʘ ʦʪʜʝʣʴʥʳʭ ʩʦʨʪʘʭ ʦʪʤʝʯʝʥʘ ʞʝʣʪʘʷ (P. striformis) ʠ ʣʠʩʪʦʚʘʷ 
ʨʞʘʚʯʠʥʘ (P. recondita). ʂʨʦʤʝ ʨʞʘʚʯʠʥʥʳʭ ʙʦʣʝʟʥʝʡ ʥʘ ʧʦʩʝʚʘʭ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ 

ʦʙʥʘʨʫʞʝʥʳ ʧʨʠʟʥʘʢʠ ʩʝʧʪʦʨʠʦʟʘ (Septoria tritici) ʠ ʞʝʣʪʦʡ ʧʷʪʥʠʩʪʦʩʪʠ (Pyrenophora 
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tritici -repentis), ʘ ʚ ʥʘʯʘʣʝ ʧʝʨʠʦʜʘ ʤʦʣʦʯʥʦʡ ʩʧʝʣʦʩʪʠ ʟʝʨʥʘ ʚʳʷʚʣʝʥʳ ʢʦʣʦʩʴʷ ʧʰʝʥʠʮʳ ʩ 
ʧʨʠʟʥʘʢʘʤʠ ʪʚʝʨʜʦʡ ʛʦʣʦʚʥʠ (Tilletia caries). 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʛʨʠʙʥʳʝ ʙʦʣʝʟʥʠ ʩʦʟʜʘʶʪ ʩʝʨʴʝʟʥʫʶ ʧʨʦʙʣʝʤʫ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ 

ʫʨʦʞʘʡʥʦʩʪʠ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ. ʇʦ ʦʮʝʥʢʘʤ Melania Figueroa et al. [1] ʛʣʦʙʘʣʴʥʳʝ 
ʝʞʝʛʦʜʥʳʝ ʧʦʪʝʨʠ ʦʪ ʚʦʟʙʫʜʠʪʝʣʝʡ ʨʞʘʚʯʠʥʳ ʧʰʝʥʠʮʳ ʩʦʩʪʘʚʣʷʶʪ ʦʪ 4,3 ʜʦ 5,0 

ʤʠʣʣʠʘʨʜʦʚ ʜʦʣʣʘʨʦʚ ʉʐɸ. ɺ ʩʚʷʟʠ ʩ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʚ ʤʠʨʝ ʚʠʨʫʣʝʥʪʥʦʡ ʨʘʩʳ 
ʩʪʝʙʣʝʚʦʡ ʨʞʘʚʯʠʥʳ Ug99 ʚʳʚʝʜʝʥʠʝ ʥʦʚʳʭ ʫʩʪʦʡʯʠʚʳʭ ʩʦʨʪʦʚ ʚ ʪʝʯʝʥʠʝ ʩʨʘʚʥʠʪʝʣʴʥʦ 
ʢʦʨʦʪʢʦʛʦ ʚʨʝʤʝʥʠ ʠ ʟʘʤʝʥʘ ʠʤʠ ʧʦʨʘʞʝʥʥʳʭ ʩʦʨʪʦʚ ʜʦ ʤʠʛʨʘʮʠʠ ʚʦʟʙʫʜʠʪʝʣʷ ʙʦʣʝʟʥʠ ʠʟ 

ʚʦʩʪʦʯʥʦʡ ɸʬʨʠʢʠ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʦʡ ʩʪʨʘʪʝʛʠʝʡ ʫʤʝʥʴʰʝʥʠʷ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʫʙʳʪʢʦʚ ʦʪ 
ʵʪʦʡ ʨʘʩʳ [2]. ɺ ʉʀʄʄʀʊ ʩʦʟʜʘʥʘ ʩʧʝʮʠʘʣʴʥʘʷ ʥʘʫʯʥʘʷ ʛʨʫʧʧʘ çɻʣʦʙʘʣʴʥʘʷ ʠʥʠʮʠʘʪʠʚʘ 

ʧʦ ʨʞʘʚʯʠʥʝè, ʮʝʣʴʶ ʢʦʪʦʨʦʡ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʜʘʣʴʥʝʡʰʝʡ ʤʠʛʨʘʮʠʠ ʵʪʦʡ ʨʘʩʳ ʠ 
ʩʦʟʜʘʥʠʝ ʩʦʨʪʦʚ, ʫʩʪʦʡʯʠʚʳʭ ʢ ʥʦʚʳʤ ʚʠʨʫʣʝʥʪʥʳʤ ʧʘʪʦʪʠʧʘʤ ʩʪʝʙʣʝʚʦʡ ʨʞʘʚʯʠʥʳ. ɺ 
ʂʝʥʠʠ ʦʨʛʘʥʠʟʦʚʘʥ ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʠʥʬʝʢʮʠʦʥʥʳʡ ʧʠʪʦʤʥʠʢ ʜʣʷ ʦʪʙʦʨʘ ʫʩʪʦʡʯʠʚʳʭ 

ʛʝʥʦʪʠʧʦʚ ʥʘ ʵʧʠʬʠʪʦʪʠʡʥʦʤ ʬʦʥʝ ʨʘʩʳ Ug99. ɺ ʵʪʦʤ ʧʠʪʦʤʥʠʢʝ ʫʯʝʥʳʤʠ ʦʙʥʘʨʫʞʝʥʳ 
ʥʝʩʢʦʣʴʢʦ ʛʝʥʦʪʠʧʦʚ ʧʰʝʥʠʮʳ, ʦʙʲʝʜʠʥʷʶʱʠʝ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʨʞʘʚʯʠʥʝ ʩ ʚʳʩʦʢʠʤ 

ʧʦʪʝʥʮʠʘʣʦʤ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ ʜʨʫʛʠʤʠ ʧʨʠʟʥʘʢʘʤʠ. 
ʋʩʪʦʡʯʠʚʦʩʪʴ ʢ ʙʦʣʝʟʥʷʤ ʨʘʩʪʝʥʠʡ ʥʝʣʴʟʷ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʚ ʦʪʨʳʚʝ ʦʪ ʜʨʫʛʠʭ 

ʧʨʠʟʥʘʢʦʚ. ʆʪʜʝʣʴʥʳʝ ʙʦʣʝʟʥʝʫʩʪʦʡʯʠʚʳʝ ʩʦʨʪʘ ʤʦʛʫʪ ʦʙʣʘʜʘʪʴ ʦʪʨʠʮʘʪʝʣʴʥʳʤʠ 

ʧʦʢʘʟʘʪʝʣʷʤʠ ʧʦ ʟʠʤʦʩʪʦʡʢʦʩʪʠ, ʩʢʦʨʦʩʧʝʣʦʩʪʠ, ʚʳʩʦʪʝ ʨʘʩʪʝʥʠʡ ʠ ʜʨʫʛʠʤ ʭʦʟʷʡʩʪʚʝʥʥʦ-
ʮʝʥʥʳʤ ʧʨʠʟʥʘʢʘʤ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʠʟʫʯʝʥʠʝ ʩʦʨʪʦʚ ʠ ʣʠʥʠʠ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʧʦ 

ʢʦʤʧʣʝʢʩʫ ʧʨʠʟʥʘʢʦʚ ʚ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʥʪʝʨʝʩ ʜʣʷ ʩʝʣʝʢʮʠʠ. 
ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ʄʘʪʝʨʠʘʣʦʤ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʣʫʞʠʣʠ ʩʦʨʪʘ ʠ 

ʩʝʣʝʢʮʠʦʥʥʳʝ ʣʠʥʠʠ ʦʟʠʤʦʡ ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ. ɺ ʦʧʳʪʘʭ ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʣʝʜʫʶʱʠʝ ʩʦʨʪʘ: 

ɸʣʤʘʣʳ, ɹʦʛʘʨʥʘʷ 56, ɾʝʪʳʩʫ, ʉʪʝʢʣʦʚʠʜʥʘʷ 24 (ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʩʦʨʪʘ), ɸʣʠʷ, ɸʨʘʧ, 
ɽʛʝʤʝʥ 20, ʄʘʡʨʘ, ʉʘʧʘʣʳ, ʌʘʨʘʙʠ (ʜʦʧʫʱʝʥʥʳʝ ʩʦʨʪʘ), ɹʘץʳʪʞʘʥ, ʅʝʩʽʧʭʘʥ (ʩʦʨʪʘ ʥʘ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʩʦʨʪʦʠʩʧʳʪʘʥʠʠ). ʉʦʨʪʘ ʠ ʩʝʣʝʢʮʠʦʥʥʳʝ ʣʠʥʠʠ ʩʦʟʜʘʥʳ ʚ ʂʘʟʘʭʩʢʦʤ 
ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʤ ʠʥʩʪʠʪʫʪʝ ʟʝʤʣʝʜʝʣʠʷ ʠ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ (ʂʘʟʅʀʀɿʠʈ) ʚ 
ʨʝʟʫʣʴʪʘʪʝ ʤʥʦʛʦʣʝʪʥʠʭ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ [3]. 

ɺ ʂʘʟʅʀʀɿʠʈ ʧʦʣʝʚʳʝ ʦʧʳʪʳ ʧʦ ʩʝʣʝʢʮʠʠ ʠ ʩʝʤʝʥʦʚʦʜʩʪʚʫ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ 
ʟʘʣʦʞʝʥʳ ʚ ʫʩʣʦʚʠʷʭ ʧʨʝʜʛʦʨʥʦʡ ʟʦʥʦʡ ɸʣʤʘʪʠʥʩʢʦʡ ʦʙʣʘʩʪʠ. ʇʦʯʚʳ ʩʪʘʮʠʦʥʘʨʘ ʩʚʝʪʣʦ-

ʢʘʰʪʘʥʦʚʳʝ, ʩʫʛʣʠʥʠʩʪʳʝ. ʉʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ ʚ ʧʘʭʦʪʥʦʤ ʩʣʦʝ ʜʦʩʪʠʛʘʝʪ 1,9-2,0%. 
ʉʝʤʝʥʘ ʧʰʝʥʠʮʳ ʚʳʩʝʷʥʳ ʥʘ ʧʦʣʝʚʦʤ ʫʯʘʩʪʢʝ ʧʦ ʤʝʪʦʜʠʢʝ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 
ʩʦʨʪʦʠʩʧʳʪʘʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʚ 3-ʭ ʢʨʘʪʥʦʡ ʧʦʚʪʦʨʥʦʩʪʠ ʩ ʧʣʦʱʘʜʴʶ 

ʜʝʣʷʥʢʠ 20 ʢʚ.ʤ [4]. ʇʦʩʝʚ ʧʨʦʚʝʜʝʥ ʩʝʣʝʢʮʠʦʥʥʦʡ ʩʝʷʣʢʦʡ Wintersteiger, ɸʚʩʪʨʠʷ. 
ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʠ ʠʟʫʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʧʦʢʘʟʘʪʝʣʠ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ: 

ɿʠʤʦʩʪʦʡʢʦʩʪʴ ï ʧʦ ʩʪʝʧʝʥʠ ʧʝʨʝʟʠʤʦʚʘʚʰʠʭ ʨʘʩʪʝʥʠʡ ʟʘ ʟʠʤʥʠʡ ʧʝʨʠʦʜ ʧʦ 10-ʙʘʣʴʥʦʡ 
ʰʢʘʣʝ; ʬʝʥʦʣʦʛʠʯʝʩʢʠʝ ʬʘʟʳ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ, ʚʳʩʦʪʘ ʨʘʩʪʝʥʠʡ [4, 5], ʚʝʛʝʪʘʮʠʦʥʥʳʡ 
ʠʥʜʝʢʩ NDVI  (Normalized Difference Vegetation Index) ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʘʪʯʠʢʘ 

ʫʨʦʞʘʡʥʦʩʪʠ GreenSeeker [6]. ʅʘ ʧʦʩʝʚʘʭ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʧʨʦʚʝʜʝʥ ʤʦʥʠʪʦʨʠʥʛ ʨʘʟʚʠʪʠʷ 
ʛʨʠʙʥʳʭ ʙʦʣʝʟʥʝʡ ʧʦ ʦʙʱʝʧʨʠʥʷʪʳʤ ʤʝʪʦʜʘʤ [7-9]. 

ɼʣʷ ʩʦʟʜʘʥʠʷ ʠʥʬʝʢʮʠʦʥʥʦʛʦ ʬʦʥʘ ʙʦʣʝʟʥʝʡ ʧʨʦʚʝʜʝʥʦ ʟʘʨʘʞʝʥʠʝ ʩʝʤʷʥ ʦʟʠʤʦʡ 
ʧʰʝʥʠʮʳ ʩʧʦʨʘʤʠ ʪʚʝʨʜʦʡ ʛʦʣʦʚʥʠ (T. caries) ʟʘ ʥʝʩʢʦʣʴʢʦ ʜʥʝʡ ʜʦ ʧʦʩʝʚʘ. ɼʣʷ ʵʪʦʛʦ 
ʭʣʘʤʠʜʦʩʧʦʨʳ ʤʝʩʪʥʦʡ ʧʦʧʫʣʷʮʠʠ ʛʨʠʙʘ ʜʦʙʘʚʣʷʣʠ ʚ ʩʦʩʫʜ ʩ ʩʝʤʝʥʘʤʠ, ʚ ʩʦʦʪʥʦʰʝʥʠʠ 

1:100. ɺ ʪʝʯʝʥʠʝ 2-3 ʤʠʥʫʪ ʩʝʤʝʥʘ ʩʦ ʩʧʦʨʘʤʠ ʪʱʘʪʝʣʴʥʦ ʚʩʪʨʷʭʠʚʘʣʠ, ʟʘʪʝʤ ʟʘʩʳʧʘʣʠ ʚ 
ʧʦʩʝʚʥʦʡ ʧʘʢʝʪ. ɺ ʬʘʟʝ ʚʦʩʢʦʚʦʡ ʩʧʝʣʦʩʪʠ ʟʝʨʥʘ ʧʰʝʥʠʮʳ ʦʮʝʥʠʚʘʣʠ ʩʪʝʧʝʥʴ ʧʦʨʘʞʝʥʠʷ 

ʨʘʩʪʝʥʠʡ ʪʚʝʨʜʦʡ ʛʦʣʦʚʥʝʡ. ɼʣʷ ʫʥʠʬʠʢʘʮʠʠ ʜʘʥʥʳʭ ʠ ʛʨʫʧʧʠʨʦʚʢʠ ʩʦʨʪʦʚ ʧʦ 
ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʪʚʝʨʜʦʡ ʛʦʣʦʚʥʝ ʠʩʧʦʣʴʟʦʚʘʣʠ ʰʢʘʣʫ ʂʨʠʚʯʝʥʢʦ [10]: 0 ï ʚʳʩʦʢʘʷ 
ʫʩʪʦʡʯʠʚʦʩʪʴ, ʧʦʨʘʞʝʥʠʝ ʦʪʩʫʪʩʪʚʫʝʪ; I ï ʧʨʘʢʪʠʯʝʩʢʘʷ  ʫʩʪʦʡʯʠʚʦʩʪʴ (1-10%); II ï ʩʣʘʙʘʷ 

ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʴ (11-25%); III ï ʩʨʝʜʥʷʷ ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʴ (26-50%); IV ï ʩʠʣʴʥʘʷ 
ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʴ (ʙʦʣʝʝ 50%).  

ɺ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʚ ʧʦʣʝ ʩʦʟʜʘʥ ʠʥʬʝʢʮʠʦʥʥʳʡ ʬʦʥ ʩ 
ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʧʦʨ ʞʝʣʪʦʡ (P. striiformis), ʣʠʩʪʦʚʦʡ (P. triticina) ʠ ʩʪʝʙʣʝʚʦʡ ʨʞʘʚʯʠʥʳ 
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(P. graminis) [11, 12]. ʉʦʨʪʘ ɸʣʤʘʣʳ ʠ ɾʝʪʳʩʫ, ʧʨʦʷʚʣʷʶʱʠʝ ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʴ ʢ ʛʨʠʙʥʳʤ 
ʙʦʣʝʟʥʷʤ, ʩʣʫʞʠʣʠ ʚ ʢʘʯʝʩʪʚʝ ʩʪʘʥʜʘʨʪʦʚ. ʉʪʝʧʝʥʴ ʧʦʨʘʞʝʥʠʷ ʨʘʩʪʝʥʠʡ ʚʠʜʘʤʠ ʨʞʘʚʯʠʥʳ 
ʦʮʝʥʠʚʘʣʠ ʚ ʧʨʦʮʝʥʪʘʭ ʧʦ ʰʢʘʣʝ Peterson [13] ʩ ʛʨʘʜʘʮʠʝʡ 5, 10, 20, 40, 60 é 100%. ʊʠʧ 

ʨʝʘʢʮʠʠ ʨʘʩʪʝʥʠʡ ʢ ʙʦʣʝʟʥʷʤ ʦʮʝʥʠʚʘʣʠ ʧʦ ʰʢʘʣʝ ʉʀʄʄʀʊ [14]: 0 ï (ʠʤʤʫʥʥʳʡ), R 
(ʫʩʪʦʡʯʠʚʳʡ), MR (ʫʤʝʨʝʥʥʦ ʫʩʪʦʡʯʠʚʳʡ), ʄS (ʫʤʝʨʝʥʥʦ ʚʦʩʧʨʠʠʤʯʠʚʳʡ), S 

(ʚʦʩʧʨʠʠʤʯʠʚʳʡ). ʆʧʨʝʜʝʣʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʮʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ ʧʨʦʚʝʜʝʥʦ 
ʧʦ ɻʫʣʷʝʚ ɺ.ɻ., ɻʫʞʦʚ ʖ.ʃ. [15] ʠ ɻʦʥʯʘʨʦʚ ʅ.ʇ., ɻʦʥʯʘʨʦʚ ʇ.ʃ. [16]. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʷ. ɺ ʨʝʛʠʦʥʝ ʦʩʥʦʚʥʳʤʠ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʤʠ ʬʘʢʪʦʨʘʤʠ, 

ʚʣʠʷʶʱʠʤʠ ʥʘ ʫʨʦʚʝʥʴ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ, ʷʚʣʷʶʪʩʷ 
ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʠ ʢʦʣʠʯʝʩʪʚʦ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ ʚ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ ʨʘʩʪʝʥʠʡ. 

ʇʦʛʦʜʥʳʝ ʫʩʣʦʚʠʷ 2022 ʛʦʜʘ ʦʪʣʠʯʘʣʠʩʴ ʦʪ ʤʥʦʛʦʣʝʪʥʠʭ ʜʘʥʥʳʭ ï ʦʪʤʝʯʝʥʘ ʧʦʟʜʥʷʷ ʠ 
ʚʣʘʞʥʘʷ ʚʝʩʥʘ, ʥʠʟʢʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʯʚʳ ʚʦ ʚʨʝʤʷ ʢʫʱʝʥʠʷ ʨʘʩʪʝʥʠʡ, ʩʠʣʴʥʘʷ ʞʘʨʘ ʠ 
ʩʫʭʦʩʪʴ ʚʦʟʜʫʭʘ ʚ ʢʦʥʮʝ ʚʝʛʝʪʘʮʠʠ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ. ʉʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʟʘ 

ʷʥʚʘʨʴ-ʘʚʛʫʩʪ ʤʝʩʷʮʳ ʩʦʩʪʘʚʠʣʘ 14,5 ÁC, ʪʦʛʜʘ ʢʘʢ ʩʨʝʜʥʝ ʤʥʦʛʦʣʝʪʥʠʝ ʜʘʥʥʳʝ ʵʪʦʛʦ 
ʧʦʢʘʟʘʪʝʣʷ ʙʳʣʦ 9,5 ÁC. ʂʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʟʘ ʫʢʘʟʘʥʥʳʡ ʧʝʨʠʦʜ ʙʳʣʦ ʚʳʩʦʢʠʤ (58,8 ʤʤ) 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩʨʝʜʥʝ ʤʥʦʛʦʣʝʪʥʠʤʠ ʜʘʥʥʳʤʠ ï 40,6 ʤʤ (ʪʘʙʣʠʮʘ 1). 
 

ʊʘʙʣʠʮʘ 1 ï ʄʝʪʝʦʫʩʣʦʚʠʷ ʚ ɸʣʤʘʪʠʥʩʢʦʡ ʦʙʣʘʩʪʠ ʚ 2022 ʛʦʜʫ (ʜʘʥʥʳʝ ʤʝʪʝʦʩʪʘʥʮʠʠ 

ʂʘʟʅʀʀɿʠʈ) 
 

ʇʦʛʦʜʥʳʝ ʫʩʣʦʚʠʷ ʄʝʩʷʮʳ 2022 ʛʦʜ ʉʨʝʜʥʝ ʤʥʦʛʦʣʝʪʥʠʝ 
ʜʘʥʥʳʝ 

ʊʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ, ÁC 

ʗʥʚʘʨʴ 0,0 -10,8 

ʌʝʚʨʘʣʴ 0,8 -8,5 
ʄʘʨʪ 5,8 0,7 

ɸʧʨʝʣʴ 16,7 10,4 
ʄʘʡ 19,0 16,4 

ʀʶʥʴ 24,3 21,2 

ʀʶʣʴ 26,5 24,1 
ɸʚʛʫʩʪ 22,6 22,8 

ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ, ÁC  ʗʥʚʘʨʴ-ɸʚʛʫʩʪ 14,5 9,5 

ɸʪʤʦʩʬʝʨʥʳʝ ʦʩʘʜʢʠ, ʤʤ. 

ʗʥʚʘʨʴ 16,3 19,8 

ʌʝʚʨʘʣʴ 33,9 21,9 
ʄʘʨʪ 168,6 48,8 

ɸʧʨʝʣʴ 46,8 56,5 
ʄʘʡ 145,4 61,6 

ʀʶʥʴ 35,9 53,9 
ʀʶʣʴ 15,1 26,6 

ɸʚʛʫʩʪ 8,2 35,4 
ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ, ʤʤ.  ʗʥʚʘʨʴ-ɸʚʛʫʩʪ 58,8 40,6 

 
ʊʝʧʣʘʷ ʩʥʝʞʥʘʷ ʟʠʤʘ ʠ ʚʣʘʞʥʘʷ ʚʝʩʥʘ 2022 ʛʦʜʘ ʩʦʟʜʘʣʠ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ 

ʜʣʷ ʨʘʟʚʠʪʠʷ ʩʦʨʥʷʢʦʚ, ʚʨʝʜʠʪʝʣʝʡ ʠ ʙʦʣʝʟʥʝʡ ʥʘ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨʘʭ. ɼʣʷ ʟʘʱʠʪʳ ʦʪ 
ʩʦʨʥʷʢʦʚ ʧʦʩʝʚʳ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʦʙʨʘʙʦʪʘʥʳ ʙʘʢʦʚʦʡ ʩʤʝʩʴʶ, ʩʦʩʪʦʷʱʝʡ ʠʟ ʩʣʝʜʫʶʱʠʭ 

ʧʨʝʧʘʨʘʪʦʚ, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʚ ʈʝʩʧʫʙʣʠʢʝ ʂʘʟʘʭʩʪʘʥ: ʕʬʠʨ ʧʨʝʤʠʫʤ, ʉʕ (2,4-ɼ 
ʢʠʩʣʦʪʘ 2-ʵʪʠʣʛʝʢʩʠʣʦʚʦʛʦ ʵʬʠʨʘ, 410 ʛ/ʣ + ʬʣʦʨʘʩʫʣʘʤ 7,4 ʛ/ʣ) ï ʧʨʦʪʠʚ ʜʚʫʜʦʣʴʥʳʭ 
ʩʦʨʥʷʢʦʚ (0,35 ʣ/ʛʘ), ʃʘʩʪʠʢ ʪʦʧ, ʄʂʕ (ʬʝʥʦʢʩʘʧʨʦʧ-ʇ-ʵʪʠʣ, 90 ʛ/ʣ + ʢʣʦʜʠʥʘʬʦʧ-

ʧʨʦʧʘʨʛʠʣ, 60 ʛ/ʣ + ʘʥʪʠʜʦʪ ʢʣʦʢʚʠʥʪʦʩʝʪ-ʤʝʢʩʠʣ, 40 ʛ/ʣ) ï ʜʣʷ ʙʦʨʴʙʳ ʩ ʦʜʥʦʣʝʪʥʠʤʠ 
ʟʣʘʢʦʚʳʤʠ ʩʦʨʥʷʢʘʤʠ (0,45 ʣ/ʛʘ), ʕʢʦʬʦʣ ʬʠʢʩ ï ʘʜʲʶʚʘʥʪ, ʫʣʫʯʰʘʶʱʠʡ ʨʘʙʦʪʫ 

ʧʝʩʪʠʮʠʜʦʚ (0,05 ʣ/ʛʘ), ɹʝʨʝʩ 8 ï ʦʨʛʘʥʦʤʠʥʝʨʘʣʴʥʦʝ ʫʜʦʙʨʝʥʠʝ (0,2 ʣ/ʛʘ). ɼʣʷ ʠʩʢʣʶʯʝʥʠʷ 
ʚʣʠʷʥʠʷ ʚʨʝʜʠʪʝʣʝʡ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ (ʧʴʷʚʠʮʘ ʢʨʘʩʥʦʛʨʫʜʘʷ, ʧʰʝʥʠʯʥʳʡ ʪʨʠʧʩ, 
ʟʣʘʢʦʚʳʝ ʪʣʠ, ʢʣʦʧ ʚʨʝʜʥʘʷ ʯʝʨʝʧʘʰʢʘ) ʥʘ ʦʧʳʪʥʳʭ ʧʦʩʝʚʘʭ ʧʨʦʚʝʜʝʥʦ ʦʜʥʦʢʨʘʪʥʦʝ 

ʦʧʨʳʩʢʠʚʘʥʠʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʥʩʝʢʪʠʮʠʜʘ ʃʷʪʨʠʥ, ʂʕ (ʣʷʤʙʜʘ-ʮʠʛʘʣʦʪʨʠʥ, 50 ʛ/ʣ) ʚ 
ʥʦʨʤʝ 0,15 ʣ/ʛʘ. ʆʙʨʘʙʦʪʢʘ ʧʦʩʝʚʦʚ ʫʢʘʟʘʥʥʳʤʠ ʧʨʝʧʘʨʘʪʘʤʠ ʧʦʟʚʦʣʘ ʫʥʠʯʪʦʞʠʪʴ 
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ʩʦʨʥʷʢʦʚ ʠ ʚʨʝʜʠʪʝʣʝʡ, ʩʪʠʤʫʣʠʨʦʚʘʣʘ ʤʦʱʥʳʡ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ. 
ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʧʨʦʰʝʜʰʝʤ 2021 ʛʦʜʫ ʠʟ-ʟʘ ʘʥʦʤʘʣʴʥʦʡ ʟʘʩʫʰʣʠʚʦʩʪʠ 

ʧʦʛʦʜʳ ʠ ʦʪʩʫʪʩʪʚʠʷ ʨʘʩʪʝʥʠʡ-ʨʝʟʝʨʚʘʪʦʨʦʚ ʦʙʣʠʛʘʪʥʘʷ ʠʥʬʝʢʮʠʷ ʥʝ ʩʦʭʨʘʥʠʣʘʩʴ ʥʘ 

ʟʣʘʢʦʚʳʭ ʨʘʩʪʝʥʠʷʭ. ɺ 2022 ʛʦʜʫ ʙʣʘʛʦʜʘʨʷ ʚʣʘʞʥʦʡ ʚʝʩʥʝ ʙʦʣʝʟʥʠ ʨʘʟʚʠʚʘʣʠʩʴ ʚ 
ʝʩʪʝʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ, ʥʝʩʤʦʪʨʷ ʥʘ ʦʪʩʫʪʩʪʚʠʷ ʠʩʪʦʯʥʠʢʦʚ ʠʥʬʝʢʮʠʠ. ʄʦʞʥʦ ʟʘʢʣʶʯʠʪʴ, 

ʯʪʦ ʧʦʟʜʥʝʤʫ ʧʦʷʚʣʝʥʠʶ ʚ ʨʝʛʠʦʥʝ ʚʠʜʦʚ ʨʞʘʚʯʠʥʳ ʠ ʜʨʫʛʠʭ ʙʦʣʝʟʥʝʡ ʩʧʦʩʦʙʩʪʚʦʚʘʣʘ 
ʟʘʥʦʩʥʘʷ ʠʥʬʝʢʮʠʷ ʠʟ ʶʞʥʳʭ ʨʝʛʠʦʥʦʚ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ. 

ɺ ʭʦʜʝ ʤʦʥʠʪʦʨʠʥʛʘ ʚ ʩʝʣʝʢʮʠʦʥʥʳʭ ʧʠʪʦʤʥʠʢʘʭ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʦʪʤʝʯʝʥʳ 

ʛʨʠʙʥʳʝ ʙʦʣʝʟʥʠ. ɽʩʣʠ ʚʠʜʳ ʧʷʪʥʠʩʪʦʩʪʝʡ (ʞʝʣʪʘʷ ʧʷʪʥʠʩʪʦʩʪʴ, ʩʝʧʪʦʨʠʦʟ) ʨʘʟʚʠʚʘʣʠʩʴ 
ʥʘ ʥʠʞʥʠʭ ʣʠʩʪʴʷʭ ʨʘʩʪʝʥʠʡ, ʪʦ ʥʘ ʩʨʝʜʥʠʭ ʠ ʚʝʨʭʥʠʭ ʣʠʩʪʴʷʭ ʧʨʦʷʚʠʣʠʩʴ ʧʨʠʟʥʘʢʠ 

ʞʝʣʪʦʡ, ʣʠʩʪʦʚʦʡ ʠ ʩʪʝʙʣʝʚʦʡ ʨʞʘʚʯʠʥʳ, ʢʦʪʦʨʳʝ ʚ ʜʘʣʴʥʝʡʰʝʤ ʥʘ ʦʪʜʝʣʴʥʳʭ 
ʚʦʩʧʨʠʠʤʯʠʚʳʭ ʩʦʨʪʘʭ ʜʦʭʦʜʠʣʠ ʜʦ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʫʨʦʚʥʷ. ɺ ʬʘʟʝ ʤʦʣʦʯʥʦʡ ʩʧʝʣʦʩʪʠ 
ʟʝʨʥʘ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʙʳʣʠ ʟʘʤʝʪʥʳ ʧʨʠʟʥʘʢʠ ʪʚʝʨʜʦʡ ʛʦʣʦʚʥʠ (ʨʠʩʫʥʦʢ 1). 

 

   

ɾʝʣʪʘʷ ʨʞʘʚʯʠʥʘ ʉʪʝʙʣʝʚʘʷ ʨʞʘʚʯʠʥʘ ʊʚʝʨʜʘʷ ʛʦʣʦʚʥʷ 
 

ʈʠʩʫʥʦʢ 1 ï ʈʘʟʚʠʪʠʝ ʛʨʠʙʥʳʭ ʙʦʣʝʟʥʝʡ ʥʘ ʧʦʩʝʚʘʭ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʚ 2022 ʛʦʜʫ 

 

ʌʝʥʦʣʦʛʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ ʥʘ ʩʦʨʪʘʭ ʠ ʣʠʥʠʷʭ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ. ʇʨʦʚʝʜʝʥʦ 
ʬʝʥʦʣʦʛʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʢʘʞʜʦʡ ʩʝʣʝʢʮʠʦʥʥʦʡ ʣʠʥʠʝʡ ʩ ʫʢʘʟʘʥʠʝʤ ʩʪʝʧʝʥʠ 
ʟʠʤʦʩʪʦʡʢʦʩʪʠ, ʜʘʪʳ ʢʦʣʦʰʝʥʠʷ ʠ ʚʳʩʦʪʳ ʨʘʩʪʝʥʠʡ. ʉʨʝʜʥʷʷ ʚʳʩʦʪʘ ʨʘʩʪʝʥʠʡ ʦʟʠʤʦʡ 

ʧʰʝʥʠʮʳ ʢʦʣʝʙʘʣʘʩʴ ʚ ʧʨʝʜʝʣʘʭ 92,69 ʩʤ (ʫ ʢʦʨʪʦʢʦʩʪʝʙʝʣʴʥʳʭ ʩʦʨʪʦʚ) ï 118,38 ʩʤ (ʫ 
ʚʳʩʦʢʦʩʪʝʙʝʣʴʥʳʭ ʩʦʨʪʦʚ) ʠ 107,10 ʩʤ (ʫ ʥʦʤʝʨʦʚ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʩʦʨʪʦʠʩʧʳʪʘʥʠʷ). 

ʕʪʠ ʜʘʥʥʳʝ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʪʝʧʣʘʷ ʟʠʤʘ ʠ ʚʣʘʞʥʘʷ ʚʝʩʥʘ 2022 ʛʦʜʘ, ʘ ʪʘʢʞʝ ʧʨʦʚʝʜʝʥʥʳʝ 
ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʝ ʤʝʨʦʧʨʠʷʪʠʷ ʙʣʘʛʦʧʨʠʷʪʥʦ ʜʝʡʩʪʚʦʚʘʣʠ ʥʘ ʦʟʠʤʫʶ ʧʰʝʥʠʮʫ ʠ ʨʘʩʪʝʥʠʷ 
ʠʤʝʣʠ ʦʧʪʠʤʘʣʴʥʦ ʚʳʩʦʢʠʡ ʨʦʩʪ. 

ɼʣʷ ʦʮʝʥʢʠ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʩʦʨʪʦʚ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʥʘʤʠ ʠʩʧʦʣʴʟʦʚʘʥ 
ʨʫʯʥʦʡ ʜʘʪʯʠʢ ʫʨʦʞʘʡʥʦʩʪʠ GreenSeeker (Trimble, ʉʐɸ). ʕʪʦ ʧʨʦʩʪʦʡ ʚ ʨʘʙʦʪʝ ʧʨʠʙʦʨ, 

ʧʦʟʚʦʣʷʶʱʠʡ ʦʮʝʥʠʚʘʪʴ ʩʦʩʪʦʷʥʠʝ ʨʘʩʪʝʥʠʡ ʜʣʷ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ 
ʫʜʦʙʨʝʥʠʡ, ʘ ʪʘʢʞʝ ʜʣʷ ʩʨʘʚʥʝʥʠʷ ʩʦʨʪʦʚ ʧʰʝʥʠʮʳ ʧʦ ʚʝʛʝʪʘʮʠʦʥʥʦʤʫ ʠʥʜʝʢʩʫ NDVI 
(Normalized Difference Vegetation Index). ɺ ʦʧʳʪʝ ʦʪʜʝʣʴʥʳʝ ʣʠʥʠʠ (SWW 1/904, 60F5 

ˉ23, 21688-2, 21113-1, 21266-3, 20454-3, 21616-3, 18212-10-2, 21726-1, 21590-13, 20437-9) 
ʦʙʣʘʜʘʣʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʠʤ ʠʥʜʝʢʩʦʤ NDVI 0,80 ʝʜʠʥʠʮ ʠ ʙʦʣʝʝ. ʆʜʥʘʢʦ ʩʣʝʜʫʝʪ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʠʥʜʝʢʩ ʥʝ ʷʚʣʷʝʪʩʷ ʘʙʣʦʣʶʪʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʫʨʦʞʘʡʥʦʩʪʠ ʠ 
ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʮʝʥʥʦʩʪʠ ʩʦʨʪʘ. ʅʝʢʦʪʦʨʳʝ ʩʦʨʪʘ ʩ ʩʠʣʴʥʳʤ ʚʦʩʢʦʚʳʤ ʥʘʣʝʪʦʤ ʠʤʝʣʠ 
ʥʠʟʢʠʡ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʠʥʜʝʢʩ NDVI, ʥʝʩʤʦʪʨʷ ʥʘ ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ 

ʘʙʠʦʪʠʯʝʩʢʠʤ ʠ ʙʠʦʪʠʯʝʩʢʠʤ ʬʘʢʪʦʨʘʤ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ. 
ʀʟʫʯʝʥʠʝ ʫʩʪʦʡʯʠʚʦʩʪʠ ʩʦʨʪʦʚ ʠ ʣʠʥʠʡ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʢ ʛʨʠʙʥʳʤ ʙʦʣʝʟʥʷʤ. 

ʅʘ ʠʥʬʝʢʮʠʦʥʥʦʤ ʠ ʧʨʦʚʦʢʘʮʠʦʥʥʦʤ ʬʦʥʘʭ ʧʨʦʚʝʜʝʥ ʫʯʝʪ ʨʘʟʚʠʪʠʷ ʠʥʬʝʢʮʠʠ ʥʘ ʩʦʨʪʘʭ 
ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ, ʦʪʤʝʯʘʷ ʧʨʠ ʵʪʦʤ ʪʠʧ ʧʦʨʘʞʝʥʠʷ (ʛʝʥʝʪʠʯʝʩʢʠʡ ʧʨʠʟʥʘʢ) ʠ ʩʪʝʧʝʥʴ 
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ʨʘʟʚʠʪʠʷ ʠʥʬʝʢʮʠʠ (ʧʨʠʟʥʘʢ, ʟʘʚʠʩʠʤʳʡ ʦʪ ʚʥʝʰʥʠʭ ʬʘʢʪʦʨʦʚ). ʅʘ ʦʪʜʝʣʴʥʳʭ 
ʚʦʩʧʨʠʠʤʯʠʚʳʭ ʩʦʨʪʘʭ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ (ɾʝʪʳʩʫ, ɹʘʢʳʪʞʘʥ) ʨʘʟʚʠʪʠʝ ʞʝʣʪʦʡ ʨʞʘʚʯʠʥʳ 
ʜʦʩʪʠʛʣʦ ʜʦ 30-40%, ʦʜʥʘʢʦ ʙʦʣʴʰʠʥʩʪʚʦ ʠʟʫʯʘʝʤʳʭ ʨʘʩʪʝʥʠʡ ʙʳʣʠ ʧʦʨʘʞʝʥʳ ʚ ʧʨʝʜʝʣʘʭ 

5-15%. ʈʘʟʚʠʪʠʝ ʣʠʩʪʦʚʦʡ ʨʞʘʚʯʠʥʳ ʥʘ ʦʪʜʝʣʴʥʳʭ ʩʦʨʪʘʭ (ɹʦʛʘʨʥʘʷ 56, ʉʪʝʢʣʦʚʠʜʥʘʷ 24, 
ʉʘʧʘʣʳ) ʜʦʭʦʜʠʣʦ ʜʦ 40-50%.  

ʅʘ ʠʥʬʝʢʮʠʦʥʥʦʤ ʬʦʥʝ ʚʠʜʦʚ ʨʞʘʚʯʠʥʳ ʠ ʪʚʝʨʜʦʡ ʛʦʣʦʚʥʠ ʦʪʤʝʯʝʥʦ ʨʘʟʚʠʪʠʝ 
ʙʦʣʝʟʥʝʡ ʥʘ ʚʩʝʭ ʠʟʫʯʝʥʥʳʭ ʩʦʨʪʘʭ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ. ʄʘʢʩʠʤʘʣʴʥʦʝ ʨʘʟʚʠʪʠʝ ʞʝʣʪʦʡ 
ʨʞʘʚʯʠʥʳ ʙʳʣʦ ʫ ʩʦʨʪʘ ɹʘʢʳʪʞʘʥ, ʤʠʥʠʤʘʣʴʥʦʝ ï ʫ ʩʦʨʪʘ ʄʘʡʨʘ. ʃʠʩʪʦʚʦʡ ʨʞʘʚʯʠʥʦʡ 

ʩʠʣʴʥʦ ʧʦʨʘʟʠʣʩʷ ʚʦʩʧʨʠʠʤʯʠʚʳʡ ʩʦʨʪ ɹʦʛʘʨʥʘʷ 56, ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʧʦʨʘʞʝʥʠʝ ʙʳʣʦ ʫ 
ʩʦʨʪʘ ʌʘʨʘʙʠ. ɿʥʘʯʠʪʝʣʴʥʦʝ ʨʘʟʚʠʪʠʝ ʩʪʝʙʣʝʚʦʡ ʨʞʘʚʯʠʥʳ ʦʪʤʝʯʝʥʦ ʥʘ ʩʦʨʪʝ ɸʨʘʧ, ʘ 

ʩʣʘʙʦʝ ʨʘʟʚʠʪʠʝ ï ʫ ʩʦʨʪʘ ɹʘʢʳʪʞʘʥ.  
ʅʘ ʩʦʨʪʘʭ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʢ ʢʦʥʮʫ ʚʝʛʝʪʘʮʠʠ ʦʪʤʝʯʝʥʦ ʩʠʣʴʥʦʝ ʨʘʟʚʠʪʠʝ 

ʩʪʝʙʣʝʚʦʡ ʨʞʘʚʯʠʥʳ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʜʨʫʛʠʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʙʫʨʦʡ ʨʞʘʚʯʠʥʳ, 

ʩʪʝʙʣʝʚʘʷ ʦʧʘʩʥʘ ʠ ʥʘ ʙʦʣʝʝ ʧʦʟʜʥʠʭ ʬʘʟʘʭ ʨʘʟʚʠʪʠʷ ʢʫʣʴʪʫʨʳ (ʥʘʯʠʥʘʷ ʩ ʬʘʟʳ 
ʢʦʣʦʰʝʥʠʷ), ʧʨʠʚʦʜʷ ʢ ʙʦʣʴʰʠʤ ʧʦʪʝʨʷʤ ʫʨʦʞʘʡʥʦʩʪʠ ʠ ʩʝʨʴʝʟʥʦʤʫ ʫʭʫʜʰʝʥʠʶ 

ʢʘʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʟʝʨʥʘ. ɺ ʥʘʰʠʭ ʦʧʳʪʘʭ ʚ ʢʦʥʮʝ ʠʶʥʷ 2022 ʛʦʜʘ ʚ ʩʚʷʟʠ ʩ 
ʥʘʩʪʫʧʣʝʥʠʝʤ ʞʘʨʢʠʭ ʜʥʝʡ ʥʘ ʚʦʩʧʨʠʠʤʯʠʚʦʤ ʩʦʨʪʝ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ɸʨʘʧ ʩʪʝʙʣʝʚʘʷ 
ʨʞʘʚʯʠʥʘ ʨʘʟʚʠʚʘʣʘʩʴ ʜʦ 60%. ʆʜʥʘʢʦ ʟʘʙʦʣʝʚʘʥʠʝ ʥʝ ʧʨʠʯʠʥʠʣʦ ʙʦʣʴʰʝʛʦ ʫʱʝʨʙʘ ʥʘ 

ʫʨʦʞʘʡ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ, ʪʘʢ ʢʘʢ ʤʥʦʛʠʝ ʩʦʨʪʘ ʵʪʦʡ ʢʫʣʴʪʫʨʳ ʫʞʝ ʥʘʭʦʜʠʣʠʩʴ ʚ ʬʘʟʝ 
ʚʦʩʢʦʚʦʡ ʠ ʧʦʣʥʦʡ ʩʧʝʣʦʩʪʠ ʟʝʨʥʘ. ʉ ʧʦʣʝʚʦʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʦʪʣʠʯʠʣʠʩʴ ʩʦʨʪʘ ɸʣʤʘʣʳ, 

ɾʝʪʳʩʫ, ɸʣʠʷ, ɽʛʝʤʝʥ 20, ʄʘʡʨʘ ʠ ʌʘʨʘʙʠ, ʥʘ ʢʦʪʦʨʳʭ ʨʘʟʚʠʪʠʝ ʚʠʜʦʚ ʨʞʘʚʯʠʥʳ ʥʝ 
ʧʨʝʚʳʰʘʣʦ 30%.  

ʉʦʨʪʘ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʩʠʣʴʥʦ ʦʪʣʠʯʘʣʠʩʴ ʧʦ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʪʚʝʨʜʦʡ ʛʦʣʦʚʥʝ ï ʥʘ 

ʦʪʜʝʣʴʥʳʭ ʩʦʨʪʘʭ (ɹʦʛʘʨʥʘʷ 56, ɾʝʪʳʩʫ, ɽʛʝʤʝʥ 20 ʠ ʌʘʨʘʙʠ) ʨʘʟʚʠʪʠʝ ʙʦʣʝʟʥʠ ʙʳʣʦ 80% 
ʠ ʚʳʰʝ, ʘ ʥʘ ʜʨʫʛʠʭ ʩʦʨʪʘʭ (ʉʪʝʢʣʦʚʠʜʥʘʷ 24, ʄʘʡʨʘ, ʉʘʧʘʣʳ) ʦʪʤʝʯʝʥʦ ʧʦʨʘʞʝʥʠʝ 

ʢʦʣʦʩʴʝʚ ʥʘ 25,0-35,3%.  
ɸʥʘʣʠʟ ʫʩʪʦʡʯʠʚʦʩʪʠ ʩʦʨʪʦʚ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʢ ʪʨʝʤ ʚʠʜʘʤ ʨʞʘʚʯʠʥʳ ʠ ʪʚʝʨʜʦʡ 

ʛʦʣʦʚʥʝ ʚ ʫʩʣʦʚʠʷʭ ʠʥʬʝʢʮʠʦʥʥʦʛʦ ʬʦʥʘ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʩʨʝʜʠ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʩʦʨʪʦʚ ʥʝ 

ʠʤʝʶʪʩʷ ʛʝʥʦʪʠʧʳ, ʦʙʣʘʜʘʶʱʠʝ ʧʦʣʥʳʤ ʠʤʤʫʥʠʪʝʪʦʤ ʥʠ ʢ ʦʜʥʦʤʫ ʚʠʜʫ ʨʞʘʚʯʠʥʳ. 
ʆʪʝʯʝʩʪʚʝʥʥʳʝ ʩʦʨʪʘ ʪʘʢʞʝ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʴʶ ʢ ʪʚʝʨʜʦʡ ʛʦʣʦʚʥʝ 

(ʪʘʙʣʠʮʘ 2). 
ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʠʟ ʠʟʫʯʝʥʥʳʭ 12 ʩʦʨʪʦʚ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ 10 ʷʚʣʷʶʪʩʷ 

ʜʦʧʫʱʝʥʥʳʤʠ ʜʣʷ ʚʦʟʜʝʣʳʚʘʥʠʷ ʚ ʂʘʟʘʭʩʪʘʥʝ, 2 ʩʦʨʪʘ (ɹʘץʳʪʞʘʥ, ʅʝʩʽʧʭʘʥ) ʥʘʭʦʜʷʪʩʷ ʥʘ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʩʦʨʪʦʠʩʧʳʪʘʥʠʠ. ɺ ʂʳʟʳʣʦʨʜʠʥʩʢʦʡ ʦʙʣʘʩʪʠ ʜʦʧʫʱʝʥʳ ʢ 
ʚʦʟʜʝʣʳʚʘʥʠʶ ʩʦʨʪʘ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ɸʣʤʘʣʳ (2003 ʛ), ɹʦʛʘʨʥʘʷ 56 (1981 ʛ), ʄʘʡʨʘ (2009 

ʛ), ʄʘʤʳʨ (2018 ʛ), ʅʘʟ (2001 ʛ), ʖʙʠʣʝʡʥʘʷ 60 (2001 ʛ) [3]. 
ʉʨʝʜʠ ʚʦʟʜʝʣʳʚʘʝʤʳʭ ʩʦʨʪʦʚ ʥʘʠʙʦʣʝʝ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʳʤ ʷʚʣʷʝʪʩʷ 

ʉʪʝʢʣʦʚʠʜʥʘʷ 24. ɼʘʥʥʳʡ ʩʦʨʪ ʩʦʟʜʘʥ ʚ ʂʘʟʘʭʩʢʦʤ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʤ ʠʥʩʪʠʪʫʪʝ 

ʟʝʤʣʝʜʝʣʠʷ ʠ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ ʤʝʪʦʜʦʤ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʦʪʙʦʨʘ ʠʟ ʛʠʙʨʠʜʦʥʦʡ 
ʧʦʧʫʣʷʮʠʠ ç(ɹʦʛʘʨʥʘʷ 56 / ʊʝʧʣʦʢʣʶʯʝʥʩʢʘʷ 2) / ʈʦʩʪʦʚʯʘʥʢʘè. ʈʘʟʥʦʚʠʜʥʦʩʪʴ ï 

ʵʨʠʪʨʦʩʧʝʨʤʫʤ. ɺʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ 251-263 ʜʥʝʡ. ʉʦʨʪ ʩʨʝʜʥʝʨʦʩʣʳʡ, ʩʨʝʜʥʝʨʘʥʥʠʡ. 
ʄʦʨʦʟʦ- ʠ ʟʠʤʦʩʪʦʡʢʦʩʪʴ ʩʨʝʜʥʷʷ. 

ʋʩʪʦʡʯʠʚ ʢ ʚʝʩʝʥʥʠʤ ʟʘʤʦʨʦʟʢʘʤ, ʟʘʩʫʭʝ ʠ ʦʩʳʧʘʥʠʶ ʟʝʨʝʥ. ʉʦʨʪ ʧʦʨʘʞʘʝʪʩʷ ʚʠʜʘʤʠ 

ʨʞʘʚʯʠʥʳ ʚ ʩʨʝʜʥʝʡ ʩʪʝʧʝʥʠ, ʦʜʥʘʢʦ ʥʝ ʪʝʨʷʝʪ ʫʨʦʞʘʷ ʧʨʠ ʧʦʨʘʞʝʥʠʠ ʙʦʣʝʟʥʷʤʠ 
(ʪʦʣʝʨʘʥʪʥʳʡ ʩʦʨʪ). ʉʨʝʜʥʝʫʩʪʦʡʯʠʚ ʢ ʚʠʜʘʤ ʛʦʣʦʚʥʠ. ʆʪʟʳʚʯʠʚ ʥʘ ʫʚʣʘʞʥʝʥʠʝ ʠ 

ʚʥʝʩʝʥʠʝ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ. ʋʨʦʞʘʡʥʦʩʪʴ ʚ ʫʩʣʦʚʠʷʭ ʧʦʣʠʚʘ ʩʦʩʪʘʚʣʷʝʪ ʜʦ 70 ʮ/ʛʘ, 
ʥʘ ʙʦʛʘʨʝ ï ʚ ʧʨʝʜʝʣʘʭ 25-28 ʮ/ʛʘ. ɿʝʨʥʦ ʢʨʫʧʥʦʝ, ʤʘʩʩʘ 1000 ʟʝʨʝʥ 44,0-48,0 ʛ, ʥʘʪʫʨʘ 
ʟʝʨʥʘ 750-790 ʛ/ʣ. ʉʦʨʪ ʜʦʧʫʱʝʥ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʩ 1995 ʛʦʜʘ ʚ ɸʣʤʘʪʠʥʩʢʦʡ, 

ɾʘʤʙʳʣʩʢʦʡ, ʊʫʨʢʝʩʪʘʥʩʢʦʡ ʦʙʣʘʩʪʷʭ [3, 12]. 
ʅʘʤʠ ʜʘʣʝʝ ʠʟʫʯʝʥʳ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʣʠʥʠʠ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ, ʩʦʟʜʘʥʥʳʝ ʧʫʪʝʤ 

ʛʠʙʨʠʜʠʟʘʮʠʠ ʩ ʫʯʘʩʪʠʝʤ ʠʟʚʝʩʪʥʳʭ ʢʦʣʣʝʢʮʠʦʥʥʳʭ ʩʦʨʪʦʚ, ʠ ʥʘʭʦʜʷʱʠʝʩʷ ʥʘ ʨʘʟʣʠʯʥʳʭ 
ʵʪʘʧʘʭ ʩʝʣʝʢʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ. ʈʝʟʫʣʴʪʘʪʳ ʠʟʫʯʝʥʠʷ ʩʝʣʝʢʮʠʦʥʥʳʭ ʣʠʥʠʡ ʦʟʠʤʦʡ ʤʷʛʢʦʡ 
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ʧʰʝʥʠʮʳ ʧʦ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʚʠʜʘʤ ʨʞʘʚʯʠʥʳ ʠ ʪʚʝʨʜʦʡ ʛʦʣʦʚʥʝ ʧʦʢʘʟʘʣʠ ʩʠʣʴʥʫʶ 
ʜʠʬʬʝʨʝʥʮʠʘʮʠʶ ʠʟʫʯʝʥʥʳʭ ʛʝʥʦʪʠʧʦʚ.  

 
ʊʘʙʣʠʮʘ 2 ï ʀʤʤʫʥʦʣʦʛʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʦʨʪʦʚ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʥʘ 

ʠʥʬʝʢʮʠʦʥʥʦʤ ʬʦʥʝ ʚ ɸʣʤʘʪʠʥʩʢʦʡ ʦʙʣʘʩʪʠ, 2022 ʛʦʜ 

 

 

ʈʘʟʚʠʪʠʝ ʞʝʣʪʦʡ ʨʞʘʚʯʠʥʳ ʙʳʣʦ ʚ ʧʨʝʜʝʣʘʭ 0-40%, ʣʠʩʪʦʚʦʡ ʨʞʘʚʯʠʥʳ ï 0-70%, 
ʩʪʝʙʣʝʚʦʡ ʨʞʘʚʯʠʥʳ ï 5-60%, ʪʚʝʨʜʦʡ ʛʦʣʦʚʥʠ ï 0-96%. ɺʳʜʝʣʝʥʳ ʣʠʥʠʠ ʢʘʢ 

ʚʳʩʦʢʦʫʩʪʦʡʯʠʚʳʝ, ʪʘʢ ʠ ʩʠʣʴʥʦ ʚʦʩʧʨʠʠʤʯʠʚʳʝ ʢ ʜʚʫʤ-ʪʨʝʤ ʚʠʜʘʤ ʙʦʣʝʟʥʠ. ʆʪʜʝʣʴʥʳʝ 
ʣʠʥʠʠ, ʫʩʪʦʡʯʠʚʳʝ ʢ ʚʠʜʘʤ ʨʞʘʚʯʠʥʳ ʧʦʢʘʟʘʣʠ ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʴ ʢ ʪʚʝʨʜʦʡ ʛʦʣʦʚʥʝ. 
ʅʘʦʙʦʨʦʪ ʣʠʥʠʠ, ʫʩʪʦʡʯʠʚʳʝ ʢ ʪʚʝʨʜʦʡ ʛʦʣʦʚʥʝ, ʙʳʣʠ ʧʦʨʘʞʝʥʳ ʦʜʥʠʤ ʠʣʠ ʜʚʫʤʷ ʚʠʜʘʤʠ 

ʨʞʘʚʯʠʥʳ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʥʘʤʠ ʚʳʜʝʣʝʥʳ ʦʪʜʝʣʴʥʳʝ ʣʠʥʠʠ, ʦʙʣʘʜʘʶʱʠʝ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ 
ʪʨʝʤ ʚʠʜʘʤ ʨʞʘʚʯʠʥʳ ʠ ʪʚʝʨʜʦʡ ʛʦʣʦʚʥʝ (ʪʘʙʣʠʮʘ 3).   

ʇʦ ʜʘʥʥʳʤ ʪʘʙʣʠʮʳ 3, ʠʟʫʯʝʥʥʳʝ ʣʠʥʠʠ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʩʛʨʫʧʧʠʨʦʚʘʥʳ ʧʦ 
ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʛʨʠʙʥʳʤ ʟʘʙʦʣʝʚʘʥʠʷʤ: 

- ʋʩʪʦʡʯʠʚʳʝ ʢ ʪʨʝʤ ʚʠʜʘʤ ʨʞʘʚʯʠʥʳ ʠ ʪʚʝʨʜʦʡ ʛʦʣʦʚʥʝ ï 21730-1; ʜ.82, 

ʉʀʄʄʀʊ; 60F5ˉ23ʂʫʧʘʚʘ-7; 21688-2; 239-1; 27/21266-3; 10/21616-3; 3/1822377ʂ. 
- ʋʩʪʦʡʯʠʚʳʝ ʢ ʜʚʫʤ ʚʠʜʘʤ ʨʞʘʚʯʠʥʳ ʠ ʪʚʝʨʜʦʡ ʛʦʣʦʚʥʝ ï ʜ.68, ʉʀʄʄʀʊ; 

50/N16ʂʦʭ; 16/18411-1; 45/ʂʦʭ15; 8/N5; 14/21726-1. 
- ʋʩʪʦʡʯʠʚʳʝ ʢ ʦʜʥʦʤʫ ʚʠʜʫ ʨʞʘʚʯʠʥʳ ʠ ʪʚʝʨʜʦʡ ʛʦʣʦʚʥʝ ï 10/22382/ʢ; 3/21715-

15. 
- ʋʩʪʦʡʯʠʚʳʝ ʢ ʜʚʫʤ-ʪʨʝʤ ʚʠʜʘʤ ʨʞʘʚʯʠʥʳ (ʚʦʩʧʨʠʠʤʯʠʚʳʝ ʢ ʪʚʝʨʜʦʡ ʛʦʣʦʚʥʝ) 

ï 20403-2; 20948-1; ʜ.65, ʉʀʄʄʀʊ; 22596-3; ʜ.64, ʉʀʄʄʀʊ; ʜ.45, ʉʀʄʄʀʊ; 6/20948-8; 
12/44/22357/ʢ; 23/21427-3; 27/ʀʤʤ5130-11; 3/21173-2; 52/N18ʂʦʭ; 8/20521-1; 6/20454-3; 
33/ʀʤʤ5130-13; 18/21427-2; 24/21182-3-2; 20/20521-3; 19/18410-1; 13/5222353ʂ. 

ʅʘʟʚʘʥʠʝ ʩʦʨʪʘ ʇʨʦʠʩʭʦʞʜʝʥʠʝ ʈʘʟʚʠʪʠʝ ʨʞʘʚʯʠʥʳ,  
%/ʪʠʧ ʨʝʘʢʮʠʠ 

ʈʘʟʚʠʪʠʝ 
ʪʚʝʨʜʦʡ 
ʛʦʣʦʚʥʠ  

(T. caries),  
% 

ʞʝʣʪʘʷ 
ʨʞʘʚʯʠʥʘ 

(P. striiformis) 

ʙʫʨʘʷ 
ʨʞʘʚʯʠʥʘ 

(P. triticina) 

ʩʪʝʙʣʝʚʘʷ 
ʨʞʘʚʯʠʥʘ 

(P. graminis) 
1 2 3 4 5 6 

ɸʣʤʘʣʳ ʂ-50431, ɹʦʣ. / ɹʝʟ.1 25MS 30MS 10MR 44,4 
ɹʦʛʘʨʥʘʷ 56 ʖʙʠʣ.ʆʩʝʪʠʠ / 

ʊʨʠʪʠʢʘʣʝ ʃɺ-1// ɹʝʟ.1 
25MS 50MS 20MS 94,0 

ɾʝʪʳʩʫ ɸ-ɸʪʠʥʩʢ ʧ/ʢ / ʍʘʨ.3 30MS 25MS 10MS 92,1 
1 2 3 4 5 6 

ʉʪʝʢʣʦʚʠʜʥʘʷ 24 ɹʦʛ.56 /ʊʝʧʣʦʢʣʶʯ.2 
//ʈʦʩʪʦʚʯʘʥʢʘ 

5MS 40MS 40S 35,3 

ɸʣʠʷ ʇʨʦʛʨʝʩʩ / 2440-48-194 5R 30MS 20MS 43,4 

ɸʨʘʧ (ɹʝʟ.1 / 8735tr.dur) // 
ɹʝʟ.1 

15MS 30MS 60S 45,7 

ɽʛʝʤʝʥ 20 ɸʣʤ.6783-69/7 (ʂ-
50431, ɹʦʣ. /  ɹʝʟ.1) 

10MR 25MS 15MS 85,7 

ʄʘʡʨʘ ɻ-6997/ɹʝʟʦʩʪʘʷ-1 5R 20MS 10MS 29,2 

ʉʘʧʘʣʳ (ɹʦʛ.56/ɸʣʴʙʠʜ.114) // 
ʂʨʫʧʥʦʢʦʣʦʩʘʷ 

5R 40MS 10MS 25,0 

ʌʘʨʘʙʠ ʂʘʨʣʳʛʘʰ / ʊʚ.ʧʰ.680 20MS 10MS 15MS 80,0 

ɹʘץʳʪʞʘʥ ʉʪʝʢʣʦʚʠʜʥʘʷ 24 / 
ɸʣʤʘʣʳ 

40MS 30S 5MS 55,1 

ʅʝʩʽʧʭʘʥ ɾʘʣʳʥ / ʅʘʟ 15MS 40S 10MS 45,0 

ʉʨʝʜʥʝʝ - 16,7 29,2 18,8 55,8 

ʄʘʢʩʠʤʫʤ - 40,0 50,0 60,0 94,0 

ʄʠʥʠʤʫʤ - 5,0 10,0 5,0 25,0 
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- ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʦʮʝʥʢʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʙʦʣʝʟʥʷʤ ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʭʦʟʷʡʩʪʚʝʥʥʦ-
ʮʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ ʥʘʤʠ ʚʳʜʝʣʝʥʳ ʦʪʜʝʣʴʥʳʝ ʩʝʣʝʢʮʠʦʥʥʳʝ ʣʠʥʠʠ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ, 
ʦʙʣʘʜʘʶʱʠʝ ʚʳʩʦʢʠʤʠ ʟʥʘʯʝʥʠʷʤʠ ʟʠʤʦʩʪʦʡʢʦʩʪʠ, ʚʳʩʦʪʳ ʨʘʩʪʝʥʠʡ, ʠʥʜʝʢʩʘ NDVI ʠ 

ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ (ʪʘʙʣʠʮʘ 4). 
 
ʊʘʙʣʠʮʘ 3 ï ʀʤʤʫʥʦʣʦʛʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʝʣʝʢʮʠʦʥʥʳʭ ʣʠʥʠʡ ʦʟʠʤʦʡ ʤʷʛʢʦʡ 

ʧʰʝʥʠʮʳ ʥʘ ʢʦʥʢʫʨʩʥʦʤ ʩʦʨʪʦʠʩʧʳʪʘʥʠʠ (ʠʥʬʝʢʮʠʦʥʥʳʡ ʬʦʥ, 2022 ʛ) 
 

 

ˉ 
ʧ/ʧ 

ʅʘʟʚʘʥʠʝ ʇʨʦʠʩʭʦʞʜʝʥʠʝ ʈʘʟʚʠʪʠʝ ʨʞʘʚʯʠʥʳ,  
%/ʪʠʧ ʨʝʘʢʮʠʠ 

ʈʘʟʚʠʪʠʝ 
ʪʚʝʨʜʦʡ 
ʛʦʣʦʚʥʠ,  

% 
ʞʝʣʪʘʷ 
ʨʞʘʚʯʠʥʘ 

ʙʫʨʘʷ 
ʨʞʘʚʯʠʥʘ 

ʩʪʝʙʣʝʚʘʷ 
ʨʞʘʚʯʠʥʘ 

1 2 3 4 5 6 7 

1.  ɾʝʪʳʩʫ (St.) ɸʣʤʘʪʠʥʩʢ ʧ/ʢ / ʍʘʨ.3 30MS 25MS 10MS 92,1 

2.  21730-1 
(ɻ-1782-125 / ʖʙʠʣʷʨ) 
/ ʄʝʨʝʢʝ 75  

5R 20MS 5MR 18,2 

3.  18408-7 ɾʝʪʳʩʫ / ɹʘʩʘʨ  10MS 25S 15MS 46,2 
4.  2/SWW 1/904  ʉʫʧʝʨ ʧʰʝʥʠʮʘ 25MS 10MR 10MR 37,4 

5.  ʜ.82, ʉʀʄʄʀʊ F0824G1 5R 5R 10MR 0 

6.  60F5ˉ23ʂʫʧʘʚʘ-7  60F̄ 23 / ʂʫʧʘʚʘ-7 0 0 5R 15,7 
1 2 3 4 5 6 7 

7.  20403-2 ʈʘʩʘʜ / Salamoom 10MS 20MR 10MS 70,6 
8.  20948-1 9201-19-2 / 9182-5-1 20MS 5MS 10MS 86,4 

9.  21190-7 20982 / ɸʢʙʠʜʘʡ  25MS 15MS 20MS 93,8 

10.  ʜ.47, ʉʀʄʄʀʊ 

OBRII/DNESTREANC
A25//ILICIOVCA/OD.C
RASNOCOLOS/3/UN-
49 22IWWYT-IR 

30MS 5R 5MR 69,8 

11.  ʜ.68, ʉʀʄʄʀʊ 
OR 943576 / KS 
920705CBUNT-RN 

10MS 40MS 10MS 7,1 

12.  21688-2 15191-18 / ʉʪʝʢ.24 15MS 5R 15MS 9,5 
13.  20933-1 ʅʘʟ / MV Dalma 10MS 30MS 10MS 70,5 

14.  ʜ.65, ʉʀʄʄʀʊ 

AGRI/NAC//ATTILA/4
/ERIT5887//KS82W409
/SPN/3/KRC66/SERI 
20th IWWYT-IR 

15MS 0 10MR 95,7 

15.  22596-3 20977  / ʂʳʟʳʣ ʙʠʜʘʡ  10MS 15MS 20MS 53,9 

16.  ʜ.64, ʉʀʄʄʀʊ 
GRISET-
9/ID8000994.W/FALKE 
20th IWWYT-IR 

20MS 0 10MR 82,1 

17.  ʜ.45, ʉʀʄʄʀʊ 

DALNITSKAYA/MV1
8-2000/4/TAST /SPRW 
//ZAR/3/ATAY/CALVE
Z8721 IWWYT-SA 

15MS 0 5R 58,3 

18.  239-1 - 10MS 0 15MS 6,3 
19.  11/43/22416ʢ ʉʪʝʢʣʦʚʠʜʥʘʷ 24 / ʜ42 10MR 20MS 60S 39,1 

20.  27/21266-3 ɾʝʪʳʩʫ / SWW2/121 10MS 15MS 20MS 0 
21.  6/20948-8 9201-19-2 / 9182-5-1 5MS 10MS 20MS 38,3 

22.  12/44/22357/ʢ ʇ47 / ʜ 24SA 15MS 25MS 30S 48,6 
23.  23/21427-3 21136 / ɸʣʤʘʣʳ  30MS 15MS 10MR 70,3 

24.  27/ʀʤʤ5130-11 ɸʣʠʷ / Hello 15MS 30MS 15MS 46,9 

25.  3/21173-2  ɸɼɻ-1048 / 20986 20MS 0 5R 85,7 

26.  52/N18ʂʦʭ 
1138 ʜ 906 F5 (ɸʣʤ. / 
29266) // ʜ 5357 
(CWARTN) Pastor  

15MS 40MS 5MS 65,7 
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ʂʘʢ ʧʦʢʘʟʳʚʘʶʪ ʜʘʥʥʳʝ ʪʘʙʣʠʮʳ 4, ʦʪʦʙʨʘʥʥʳʝ ʩʝʣʝʢʮʠʦʥʥʳʝ ʣʠʥʠʠ 

ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʚʳʩʦʢʦʡ ʟʠʤʦʩʪʦʡʢʦʩʪʴʶ (ʚ ʩʨʝʜʥʝʤ 8,9 ʙʘʣʣʘ), ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʘʥʥʠʤ 
ʢʦʣʦʰʝʥʠʝʤ (ʥʘ 213,8 ʜʥʝʡ ʧʦʩʣʝ ʧʦʩʝʚʘ), ʦʧʪʠʤʘʣʴʥʦʡ ʚʳʩʦʪʦʡ ʨʘʩʪʝʥʠʡ (111,3 ʩʤ), 

ʚʳʩʦʢʠʤ ʟʥʘʯʝʥʠʝʤ ʠʥʜʝʢʩʘ NDVI (0,80 ʝʜ.). ʇʨʦʜʫʢʪʠʚʥʘʷ ʢʫʩʪʠʩʪʦʩʪʴ ʢʦʣʝʙʘʣʘʩʴ ʚ 
ʧʨʝʜʝʣʘʭ 2,4-3,6 ʰʪ. (ʚ ʩʨʝʜʥʝʤ 2,94 ʰʪ.), ʯʠʩʣʦ ʟʝʨʝʥ ʚ ʢʦʣʦʩʝ ï 53-72,6 ʰʪ. (62,93 ʰʪ.), 
ʤʘʩʩʘ ʟʝʨʝʥ ʩ ʨʘʩʪʝʥʠʡ ï 3,61-8,55 ʛ (6,54 ʛ), ʤʘʩʩʘ 1000 ʟʝʨʝʥ ï 36,18-51,23 ʛ (44,06 ʛ). 

ʋʢʘʟʘʥʥʳʝ ʣʠʥʠʠ ʙʳʣʠ ʩʦʟʜʘʥʳ ʧʫʪʝʤ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʦʪʙʦʨʘ ʠʟ ʨʘʟʣʠʯʥʳʭ ʛʠʙʨʠʜʥʳʭ 
ʧʦʧʫʣʷʮʠʡ ʩ ʫʯʘʩʪʠʝʤ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ ʟʘʨʫʙʝʞʥʳʭ ʩʦʨʪʦʚ ʠ ʦʙʨʘʟʮʦʚ. 

ɿʘʢʣʶʯʝʥʠʝ. ʅʘ ʠʥʬʝʢʮʠʦʥʥʦʤ ʠ ʧʨʦʚʦʢʘʮʠʦʥʥʦʤ ʬʦʥʘʭ ʠʟʫʯʝʥʥʳʝ ʩʦʨʪʘ ʦʟʠʤʦʡ 
ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ ʧʦʨʘʞʘʶʪʩʷ ʚʠʜʘʤʠ ʨʞʘʚʯʠʥʳ ʠ ʪʚʝʨʜʦʡ ʛʦʣʦʚʥʝʡ. ʅʘ ʚʦʩʧʨʠʠʤʯʠʚʳʭ 
ʩʦʨʪʘʭ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ɾʝʪʳʩʫ, ɹʘʢʳʪʞʘʥ ʨʘʟʚʠʪʠʝ ʞʝʣʪʦʡ ʨʞʘʚʯʠʥʳ ʜʦʩʪʠʛʣʦ ʜʦ 30-

40%. ʅʘ ʩʦʨʪʘʭ ɹʦʛʘʨʥʘʷ 56, ʉʪʝʢʣʦʚʠʜʥʘʷ 24 ʠ ʉʘʧʘʣʳ ʧʨʦʷʚʣʝʥʠʝ ʣʠʩʪʦʚʦʡ ʨʞʘʚʯʠʥʳ 
ʙʳʣʦ ʚ ʧʨʝʜʝʣʘʭ 40-50%. ʅʘ ʧʦʩʝʚʘʭ ʦʪʤʝʯʝʥʘ ʩʪʝʙʣʝʚʘʷ ʨʞʘʚʯʠʥʘ, ʢ ʢʦʥʮʫ ʚʝʛʝʪʘʮʠʠ ʥʘ 

ʚʦʩʧʨʠʠʤʯʠʚʦʤ ʩʦʨʪʝ ɸʨʘʧ ʙʦʣʝʟʥʴ ʨʘʟʚʠʚʘʣʘʩʴ ʜʦ 60%.  
ʉʦʨʪʘ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʩʠʣʴʥʦ ʦʪʣʠʯʘʣʠʩʴ ʧʦ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʪʚʝʨʜʦʡ ʛʦʣʦʚʥʝ ï ʥʘ 

ʦʪʜʝʣʴʥʳʭ ʩʦʨʪʘʭ (ɹʦʛʘʨʥʘʷ 56, ɾʝʪʳʩʫ, ɽʛʝʤʝʥ 20 ʠ ʌʘʨʘʙʠ) ʨʘʟʚʠʪʠʝ ʙʦʣʝʟʥʠ ʙʳʣʦ 80% 

ʠ ʚʳʰʝ, ʘ ʥʘ ʜʨʫʛʠʭ ʩʦʨʪʘʭ (ʉʪʝʢʣʦʚʠʜʥʘʷ 24, ʄʘʡʨʘ, ʉʘʧʘʣʳ) ʦʪʤʝʯʝʥʦ ʧʦʨʘʞʝʥʠʝ 
ʢʦʣʦʩʴʝʚ ʥʘ 25-35,3%. 

ʀʟʫʯʝʥʠʝ ʩʝʣʝʢʮʠʦʥʥʳʭ ʣʠʥʠʡ ʧʦʢʘʟʘʣʦ ʩʠʣʴʥʫʶ ʜʠʬʬʝʨʝʥʮʠʘʮʠʶ ʛʝʥʦʪʠʧʦʚ ʧʦ 
ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʚʠʜʘʤ ʨʞʘʚʯʠʥʳ ʠ ʪʚʝʨʜʦʡ ʛʦʣʦʚʥʝ. ʈʘʟʚʠʪʠʝ ʞʝʣʪʦʡ ʨʞʘʚʯʠʥʳ ʙʳʣʦ ʚ 
ʧʨʝʜʝʣʘʭ 0-40%, ʣʠʩʪʦʚʦʡ ʨʞʘʚʯʠʥʳ ï 0-70%, ʩʪʝʙʣʝʚʦʡ ʨʞʘʚʯʠʥʳ ï 5-60%, ʪʚʝʨʜʦʡ 

ʛʦʣʦʚʥʠ ï 0-96%. ɺʳʜʝʣʝʥʳ ʣʠʥʠʠ ʢʘʢ ʚʳʩʦʢʦʫʩʪʦʡʯʠʚʳʝ, ʪʘʢ ʠ ʩʠʣʴʥʦ ʚʦʩʧʨʠʠʤʯʠʚʳʝ ʢ 
ʜʚʫʤ-ʪʨʝʤ ʚʠʜʘʤ ʙʦʣʝʟʥʠ. ʅʘ ʥʝʢʦʪʦʨʳʭ ʨʞʘʚʯʠʥʦʫʩʪʦʡʯʠʚʳʭ ʣʠʥʠʷʭ ʦʪʤʝʯʝʥʦ ʩʠʣʴʥʦʝ 

ʨʘʟʚʠʪʠʝ ʪʚʝʨʜʦʡ ʛʦʣʦʚʥʠ. ʅʘʦʙʦʨʦʪ ʣʠʥʠʠ, ʫʩʪʦʡʯʠʚʳʝ ʢ ʪʚʝʨʜʦʡ ʛʦʣʦʚʥʝ, ʧʦʢʘʟʘʣʠ 
ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʴ ʢ ʦʜʥʦʤʫ ʠʣʠ ʜʚʫʤ ʚʠʜʘʤ ʨʞʘʚʯʠʥʳ.  

27.  8/20521-1 19982 / 20064 0 15MS 15MS 24,0 

28.  6/20454-3 20065 / 2066 10MS 30MS 20S 67,2 
1 2 3 4 5 6 7 

29.  10/22382/ʢ ʇ 47 / 4ʄ  30MS 20MS 15MS 0 
30.  10/21616-3 21476 / ɸʥʘʨʘ  10MR 15MS 10MS 6,8 

31.  12/18212-10-2 ʂʘʨʣʳʛʘʰ /  15MR 25MS 10MS 61,5 
32.  2/2113-1 - 10MR 20MS 30S 13,8 

33.  50/N16ʂʦʭ F6 ʉʘʥʟʘʨ / ɸʨʘʧ  5R 30MS 10MS 0 
34.  33/ʀʤʤ5130-13 ɸʣʠʷ / Hello 10MR 20MS 10MS 37,0 

35.  3/21715-15 21260 / ɸʣʤʘʣʳ  40MS 30MS 10MS 6,6 
36.  14/54/22372ʂ ʉʪʝʢʣʦʚʠʜʥʘʷ 24/ʜ42 10MS 30MS 5R 55,4 

37.  16/18411-1 ɾʝʪʳʩʫ/ɸʣʴʙʘʪʨ.ʦʜ.  10MR 40MS 15MR 3,3 

38.  45/ʂʦʭ15 ʜ.36.ʊʦʤʘ / ɸʢʤʦʣʘ  0 70S 10MR 2,6 
39.  18/21427-2 21136 / ɸʣʤʘʣʳ  10MR 30S 5MR 48,3 

40.  ɸʣʤʘʣʳ (St.) ʂ-50431, ɹʦʣ. / ɹʝʟ.1 25MS 30MS 10MR 44,4 
41.  24/21182-3-2 17272 / 20978 20MS 5R 5R 96,0 

42.  8/N5 - 15MS 40MS 10MR 0 
43.  3/1822377ʂ ˉ68 / ʇ47 10MR 20MS 10MS 9,1 

44.  12/21172-2 ɸɼɻ-1048 / 20986 0 25MS 20S 20,8 

45.  14/21726-1 
(ɻ-6370-5 / ʆʇɸʂʉ 18) 
/ ʂʳʟʳʣ ʙʠʜʘʡ  

0 50S 10MS 2,2 

1 2 3 4 5 6 7 
46.  20/20521-3 19982 / 20064  10MS 5R 10MR 75,0 

47.  19/18410-1 ɾʝʪʳʩʫ / ɹʦʛ.56  5MS 15MS 25MS 41,9 
48.  13/5222353ʂ ʇ47 / ʜ 24SA 5R 10MR 5MS 43,2 

 ʉʨʝʜʥʝʝ - 13,3 20,1 13,1 41,9 

 ʄʘʢʩʠʤʫʤ - 40,0 70,0 60,0 96,0 

 ʄʠʥʠʤʫʤ - 0 0 5 0 



 

 

ʊʘʙʣʠʮʘ 4 ï ɺʳʜʝʣʝʥʥʳʝ ʩʝʣʝʢʮʠʦʥʥʳʝ ʣʠʥʠʠ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʩ ʚʳʩʦʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʮʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ 

 

ʉʦʨʪ, ʣʠʥʠʷ ʇʨʦʠʩʭʦʞʜʝʥʠʝ ʣʠʥʠʠ ɿʠʤʦ-
ʩʪʦʡʢʦʩʪʴ, 
ʙʘʣʣ 

ɼʝʥʴ 
ʢʦʣʦʰʝʥʠʷ 
ʩ ʜʘʪʳ 
ʧʦʩʝʚʘ 

(14.10.2021) 

ɺʳʩʦʪʘ 
ʨʘʩʪʝʥʠʡ, 
ʩʤ. 

NDVI,  
ʝʜ. 

ʇʨʦʜʫʢ-
ʪʠʚʥʘʷ 

ʢʫʩʪʠʩʪʦʩʪʴ, 
ʰʪ. 

ʏʠʩʣʦ ʟʝʨʝʥ 
ʚ ʢʦʣʦʩʝ, 
ʰʪ. 

ʄʘʩʩʘ 
ʟʝʨʝʥ ʩ 
ʨʘʩʪʝʥʠʷ,  
ʛ 

ʄʘʩʩʘ 
1000 
ʟʝʨʝʥ,  
ʛ 

SWW 1/904 ʉʫʧʝʨ ʧʰʝʥʠʮʘ 8 211 98 0,80 3,2 55,0 7,08 49,28 

18408-7 (ɸʤʘʥʘʪ) ɾʝʪʳʩʫ / ɹʘʩʘʨ 9 212 95 0,79 3,0 53,0 6,95 48,00 

20933-1 ʅʘʟ / MV Dalma 9 213 95 0,80 2,8 71,4 6,34 44,08 

21688-2 
[ɻ-6370-5 / ʆʇɸʂʉ-18] // 
ʉʪʝʢʣʦʚʠʜʥʘʷ 24 

9 213 85 0,84 2,7 63,9 6,53 42,73 

ʜ 68, ʉʀʄʄʀʊ 
OR 943576 / 
KS920705CBUNT-RN 

10 214 100 0,78 3,0 68,9 3,61 38,24 

18411-1 ɾʝʪʳʩʫ / ɸʣʴʙʘʪʨʦʩ ʦʜʝʩ. 9 211 105 0,77 3,6 58,3 8,55 51,23 

18410-1 ɾʝʪʳʩʫ / ɹʦʛʘʨʥʘʷ 56 9 212 105 0,79 3,3 58,1 7,49 43,98 

21266-3 ɾʝʪʳʩʫ / SWW2/121 9 215 115 0,81 3,1 65,8 5,75 36,18 

20454-3 
[(ʆʇɸʂʉ 26 / EFECT) / 
(ɾʝʪʳʩʫ / TUPDA) / ʆʇ-26] 
/ [4553-289980 / ɼʥʝʧʨ.521] 

9 216 137 0,82 2,7 61,0 6,28 43,66 

21616-3 
[ʉʀʄʄʀʊ, ʛʝʥ ʜ 63 / 
ɸʥʘʨʘ] // ɸʥʘʨʘ 

9 216 135 0,80 2,4 64,0 5,46 40,97 

18212-10-2 ʂʘʨʣʳʛʘʰ / ʃʠʥʠʷ 9 216 130 0,81 2,8 63,2 7,19 45,24 

21726-1 
[ɻ-6370-5 / ʆʇɸʂʉ 18] // 
ʂʳʟʳʣ ʙʠʜʘʡ 

9 216 135 0,83 2,7 72,6 7,28 45,18 

ʉʨʝʜʥʝʝ - 8,9 213,8 111,3 0,80 2,94 62,93 6,54 44,06 

ʄʘʢʩʠʤʫʤ - 10,0 216,0 137,0 0,84 3,60 72,60 8,55 51,23 

ʄʠʥʠʤʫʤ - 8,0 211,0 85,0 0,77 2,40 53,00 3,61 36,18 

ʅʉʈ 0.5 5,6 0,59 1,14 
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ʉʨʝʜʠ ʢʦʣʣʝʢʮʠʦʥʥʦʛʦ ʠ ʩʝʣʝʢʮʠʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʦʚ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʚʳʷʚʣʝʥʳ 
ʛʝʥʦʪʠʧʳ ʩ ʛʨʫʧʧʦʚʦʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʜʚʫʤ-ʪʨʝʤ ʚʠʜʘʤ ʙʦʣʝʟʥʠ. ʉ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 
ʩʦʚʨʝʤʝʥʥʳʭ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʤʝʪʦʜʦʚ ʠʟʫʯʝʥʳ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʠ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʮʝʥʥʳʝ 

ʧʨʠʟʥʘʢʠ ʫ ʚʳʜʝʣʝʥʥʳʭ ʙʦʣʝʟʥʝʫʩʪʦʡʯʠʚʳʭ ʣʠʥʠʡ. ʆʪʦʙʨʘʥʳ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʣʠʥʠʠ 
ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ, ʦʙʣʘʜʘʶʱʠʝ ʚʳʩʦʢʠʤʠ ʟʥʘʯʝʥʠʷʤʠ ʟʠʤʦʩʪʦʡʢʦʩʪʠ, ʩʢʦʨʦʩʧʝʣʦʩʪʠ, 

ʚʳʩʦʪʳ ʨʘʩʪʝʥʠʡ, NDVI ʠ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ. 
ɼʘʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʬʠʥʘʥʩʠʨʫʝʪʩʷ ʂʦʤʠʪʝʪʦʤ ʥʘʫʢʠ ʄʠʥʠʩʪʝʨʩʪʚʘ ʥʘʫʢʠ ʠ ʚʳʩʰʝʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ (ʛʨʘʥʪ ˉ AP19677043). 
This research is funded by the Science Committee of the Ministry of Science and Higher 

Education of the Republic of Kazakhstan (Grant No. AP19677043). 
ɹײʣ ʟʝʨʪʪʝʫʜʽ פʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳ נʳʣʳʤ ʞᴅʥʝ ʞʦסʘʨʳ ʙʽʣʽʤ ʤʠʥʠʩʪʨʣʽʛʽʥʽנ שʳʣʳʤ 

ʢʦʤʠʪʝʪʽ  ץʘʨʞʳʣʘʥʜʳʨʘʜʳ (ʛʨʘʥʪ ˉ AP19677043). 
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  רɿɼɯʂ ɹʀɼɸʁɼʓתʓʉʓʅɼɸ ʂנʉʊɯʂ-ʐʓתʊרʆ רʉʊɸʅʅʓפɸɿɸפ

ɸʋʈʋנɸ ʊᴆɿɯʄɼɯ ʉʆʈʊʊɸʈʓ ʄɽʅ ʃʀʅʀʗʃɸʈʓʅ ʉױʈʓʇʊɸʋ 

 

ʈʩʘʣʠʝʚ ʐ.ʉ., ʙʠʦʣʦʛʠʷ סʳʣʳʤʜʘʨʳʥʳש ʜʦʢʪʦʨʳ 
ʆʨʘʟʘʣʠʝʚ ʈ.ɸ., ʙʠʦʣʦʛʠʷ סʳʣʳʤʜʘʨʳʥʳש ʜʦʢʪʦʨʳ, פʈ נױɸ ʘʢʘʜʝʤʠʛʽ 

ɼʫʙʝʢʦʚʘ ʉ.ɹ., סʳʣʳʤʠ ץʳʟʤʝʪʢʝʨ, ʜʦʢʪʦʨʘʥʪ 
ʀʙʘʜʫʣʣʘʝʚʘ ʈ.ʂ., ʢʽʰʽ סʳʣʳʤʠ ץʳʟʤʝʪʢʝʨ, ʪʦʧʳʨʘץʪʘʥʫ ʞᴅʥʝ ʘʛʨʦʭʠʤʠʷ ʤʘʛʠʩʪʨʽ 

ʄʝʣʜʝʰʦʚ ᴄ.ɹ., ʢʽʰʽ סʳʣʳʤʠ ץʳʟʤʝʪʢʝʨ, ʤʘʛʠʩʪʨʘʥʪ 
 

çϧʘʟʘϨ ʝʛʽʥʰʽʣʽʢ ʞϸʥʝ Ϻʩʽʤʜʽʢ ʰʘʨʫʘʰʳʣʳϤʳ Ϥʳʣʳʤʠ-ʟʝʨʪʪʝʫ ʠʥʩʪʠʪʫʪʳè ɾʐʉ  
ɸʣʤʘʪʳ ʦʙʣʳʩʳ, ɸʣʤʘʣʳʙʘϨ ʘʫʳʣʳ, ϧʘʟʘϨʩʪʘʥ  

 
ɸשʜʘʪʧʘ. ɾʘᴃʘʥʜʳץ ʢʣʠʤʘʪʪʳש ᴇʟʛʝʨʫʽʥʝ ʙʘʡʣʘʥʳʩʪʳ ʢװʟʜʽʢ ʙʠʜʘʡ ʜʘץʳʣʜʘʨʳʥʜʘ 

ʩʘשʳʨʘʫײץʣʘץ ʘʫʨʫʣʘʨʳʥʳש ʢʝʰʝʥʽ ʞʠʽ ʜʘʤʠʜʳ, ʦʣʘʨʜʳש ʽʰʽʥʜʝ ʪʘʪʪʳש ʝש ʟʠʷʥʜʳ ʪװʨʣʝʨʽ ʩʘʙʘץ 
ʪʘʪʳ (Puccinia graminis), ʩʘʨʳ ʪʘʪ (P. striformis), ʞʘʧʳʨʘץ ʪʘʪʳ (P. recondita), ʩʦʥʜʘʡ-ʘץ ץʘʪʪʳ 
 ʘסʩʪʘʥʜʘ ᴇʩʽʨʽʣʝʪʽʥ ʢᴇʧʪʝʛʝʥ ʩʦʨʪʪʘʨʳ ʘʫʨʫץʘʟʘפ שʳʣʜʳץʣ ʜʘײʡʝ (Tilletia caries) ʙʘʨ. ɹװʘʨʘʢץ
ʙʝʡʽʤ. ɸʫʨʫʜʳש ʙʽʨ ʪװʨʽʥʝ ʪᴇʟʽʤʜʽ ʞʝʢʝʣʝʛʝʥ ʩʦʨʪʪʘʨ ʙʘʩץʘ ʪװʨʣʝʨʜʝʥ ʟʘʨʜʘʧ ʰʝʛʝʜʽ. ʂװʟʜʽʢ 
ʙʠʜʘʡʜʳש ʞʘשʘ ʩʦʨʪʪʘʨʳʥ ʰʳסʘʨʫʜʘ ʙʽʨʰʘʤʘ ʞʝʪʽʩʪʽʢʪʝʨʛʝ ץʘʨʘʤʘʩʪʘʥ, ʘʫʨʫסʘ ʪᴇʟʽʤʜʽ 
ʛʝʥʦʪʠʧʪʝʨʜʽ ʽʟʜʝʫ ᴇʟʝʢʪʽ ʙʦʣʘ ʪװʩʫʜʝ. 

ʄʘץʘʣʘʜʘ ʢװʟʜʽʢ ʙʠʜʘʡ ʝʛʽʩʪʽʛʽʥʜʝ ʩʘשʳʨʘʫײץʣʘץ ʘʫʨʫʣʘʨʳʥʳש ʪʘʨʘʣʫʳ, ʢװʟʜʽʢ ʙʠʜʘʡʜʳש 
 ʪʘʪʳ ʞᴅʥʝ ץʩʘʨʳ, ʞʘʧʳʨʘ ,ץʳ ʩʘʙʘסʣʠʥʠʷʣʘʨʳʥʜʘ ץʩʦʨʪʪʘʨʳ ʤʝʥ ʩʝʣʝʢʮʠʷʣʳ ץʘʟʽʨʛʽ ʦʪʘʥʜʳץ
 ץʢʦʣʣʝʢʮʠʷʣʳ שʟʜʽʢ ʙʠʜʘʡʜʳװʘʣʘʥʜʳ. ʂסʜʘʤʫ ʜʠʥʘʤʠʢʘʩʳ ʙʘ שʡʝ ʧʦʧʫʣʷʮʠʷʩʳʥʳװʘʨʘʢץ ʘʪʪʳץ
ʞᴅʥʝ ʩʝʣʝʢʮʠʷʣʳץ ʤʘʪʝʨʠʘʣʜʘʨʳʥʳש ʘʨʘʩʳʥʜʘ ʘʫʨʫʜʳש ʝʢʽ-װʰ ʪװʨʽʥʝ ʪʦʧʪʳץ ʪᴇʟʽʤʜʽʣʽʛʽ ʙʘʨ 
ʛʝʥʦʪʠʧʪʝʨʽ ʘʥʳץʪʘʣʜʳ. ɿʘʤʘʥʘʫʠ ʘʩʧʘʧʪʳץ ᴅʜʽʩʪʝʨʜʽ ץʦʣʜʘʥʫ ʘʨץʳʣʳ ʩײʨʳʧʪʘʣסʘʥ ʘʫʨʫסʘ ʪᴇʟʽʤʜʽ 
ʣʠʥʠʷʣʘʨʜʘסʳ ʙʠʦʣʦʛʠʷʣʳץ ʞᴅʥʝ ʰʘʨʫʘʰʳʣʳײץ-ץʥʜʳ ʙʝʣʛʽʣʝʨ ʟʝʨʪʪʝʣʜʽ. ʂװʟʜʽʢ ʙʠʜʘʡʜʳץ שʳʩץʘ 
ʪᴇʟʽʤʜʽʣʽʛʽ, ʚʝʛʝʪʘʮʠʷʣʳץ ʢʝʟʝשʽ, ᴇʩʽʤʜʽʢ ʙʠʽʢʪʽʛʽ, NDVI ʠʥʜʝʢʩʽ ʞᴅʥʝ ᴇʥʽʤʜʽʣʽʢ ʢᴇʨʩʝʪʢʽʰʪʝʨʽ 
ʞʦסʘʨʳ ʙʦʣʘʪʳʥ ʙʦʣʘʰʘסʳ ʟʦʨ ʣʠʥʠʷʣʘʨ ʙᴇʣʽʥʽʧ ʘʣʳʥʜʳ. 
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Annotation. Due to global climate change, a complex of fungal diseases often develops on winter 

wheat crops, among which the most harmful types of rust are stem rust (Puccinia graminis), yellow rust 
(P. striformis), leaf rust (P. recondita), as well as hard smut (Tilletia caries). In Kazakhstan, many 
cultivated varieties of this crop are susceptible to diseases. Individual varieties that are resistant to one 
type of disease are affected by other species. Despite some success in creating new varieties of winter 
wheat, the search for disease-resistant genotypes is becoming relevant. 

The article assesses the spread of fungal diseases on winter wheat crops, the dynamics of the 
development of the population of stem, yellow, leaf rust and hard smut on modern domestic varieties and 
breeding lines of winter wheat. Among the collection and breeding materials of winter wheat, genotypes 
with group resistance to two or three types of the disease were identified. With the use of modern 
instrumental methods, biological and economically valuable traits in the isolated disease-resistant lines 
were studied. Promising lines of winter wheat with high values of winter hardiness, early maturity, p lant 
height, NDVI index and productivity indicators were selected. 

Keywords: winter wheat, variety, diseases, types of rust, smut, disease resistance. 
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1ʊʆʆ çʉʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʘʷ ʦʧʳʪʥʘʷ ʩʪʘʥʮʠʷ ʭʣʦʧʢʦʚʦʜʩʪʚʘ ʠ ʙʘʭʯʝʚʦʜʩʪʚʘè  
ʧʦʩ. ɸʪʘʢʝʥʪ, ʂʘʟʘʭʩʪʘʥ  

2ʊʆʆ çʂʘʟʘʭʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʨʠʩʦʚʦʜʩʪʚʘ ʠʤ. ʀ.ɾʘʭʘʝʚʘè  
ʛ.ʂʳʟʳʣʦʨʜʘ, ʂʘʟʘʭʩʪʘʥ 

 

ɸʥʥʦʪʘʮʠʷ. ʉʦʨʪʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʦʙʳʯʥʦ ʥʘʠʣʫʯʰʠʤ ʦʙʨʘʟʦʤ ʙʳʚʘʶʪ 
ʧʨʠʩʧʦʩʦʙʣʝʥʳ ʢ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʠ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ ʚʦʟʜʝʣʳʚʘʥʠʷ ʵʪʦʡ ʟʦʥʳ, 
ʛʜʝ ʦʥʠ ʢʦʥʢʨʝʪʥʦ ʩʦʟʜʘʚʘʣʠʩʴ. ʊʘʢʘʷ ʧʨʠʩʧʦʩʦʙʣʝʥʥʦʩʪʴ ʠʣʠ ʥʘʩʣʝʜʩʪʚʝʥʥʘʷ ʘʜʘʧʪʘʮʠʷ ʩʦʨʪʘ, 
ʝʩʪʴ ʨʝʟʫʣʴʪʘʪ ʜʝʡʩʪʚʠʷ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʦʪʙʦʨʘ ʚ ʢʦʥʢʨʝʪʥʳʭ ʫʩʣʦʚʠʷʭ ʩʨʝʜʳ. 
ʌʦʥ ʦʪʙʦʨʘ ʠʛʨʘʝʪ ʨʝʰʘʶʱʝʝ ʟʥʘʯʝʥʠʝ. 

ɺʳʚʝʜʝʥʥʳʝ ʩʦʨʪʘ ʚ ʦʜʥʦʡ ʘʛʨʦʵʢʦʣʦʛʠʯʝʩʢʦʡ ʟʦʥʝ ʠ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʝ ʚ ʜʨʫʛʦʡ ï ʦʜʥʘ ʠʟ 
ʧʨʠʯʠʥ ʥʝʫʜʘʯ ʧʨʠ ʠʭ ʚʥʝʜʨʝʥʠʠ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ. ɸʨʝʘʣʳ ʩʦʨʪʦʚ ʦʧʨʝʜʝʣʝʥʥʳʤ ʦʙʨʘʟʦʤ 
ʦʛʨʘʥʠʯʝʥʳ. ɺʤʝʩʪʝ ʩ ʪʝʤ ʣʫʯʰʠʝ ʩʦʨʪʘ ʦʙʳʯʥʦ ʚʦʟʜʝʣʳʚʘʶʪʩʷ ʥʘ ʙʦʣʴʰʠʭ ʧʣʦʱʘʜʷʭ ʙʣʘʛʦʜʘʨʷ 
ʩʚʦʝʡ ʧʣʘʩʪʠʯʥʦʩʪʠ, ʪ.ʝ. ʭʦʨʦʰʠʤ ʘʜʘʧʪʠʚʥʳʤ ʚʦʟʤʦʞʥʦʩʪʷʤ ʠ ʷʚʣʷʶʪʩʷ ʚʘʞʥʝʡʰʠʤ ʢʨʠʪʝʨʠʝʤ 
ʝʛʦ ʮʝʥʥʦʩʪʠ. 

ɺ ʩʚʷʟʠ ʠʟʤʝʥʝʥʠʝʤ ʢʣʠʤʘʪʘ, ʧʦʪʨʝʙʥʦʩʪʴʶ ʩʝʣʴʭʦʟʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʠ ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʭ 
ʦʨʛʘʥʠʟʘʮʠʡ ʥʘ ʩʦʨʪʘ ʭʣʦʧʯʘʪʥʠʢʘ ʩ ʚʳʩʦʢʠʤ ʫʨʦʞʘʝʤ ʠ ʚʳʩʦʢʠʤʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʢʘʯʝʩʪʚʘʤʠ 
ʚʦʣʦʢʥʘ, ʚ ʊʆʆ çʉʍʆʉ ʭʣʦʧʢʦʚʦʜʩʪʚʘ ʠ ʙʘʭʯʝʚʦʜʩʪʚʘè ʟʘ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʙʳʣʠ ʩʦʟʜʘʥʳ 
13 ʩʦʨʪʦʚ ʭʣʦʧʯʘʪʥʠʢʘ. ʉʦʨʪʘ ʦʪʣʠʯʘʶʪʩʷ ʩʢʦʨʦʩʧʝʣʦʩʪʴʶ 120-125 ʜʥʝʡ, ʚʳʭʦʜʦʤ ʚʦʣʦʢʥʘ 37-
40%, ʜʣʠʥʦʡ ʚʦʣʦʢʥʘ 33,0-33,8 ʤʤ, ʤʠʢʨʦʥʝʡʨʦʤ 4,5-4,8, ʦʪʥʦʩʷʪʩʷ ʢ 4-5 ʪʠʧʫ ʚʦʣʦʢʥʘ. 

ɼʘʥʥʦʝ ʚʨʝʤʷ ʚ ʊʫʨʢʝʩʪʘʥʩʢʫʶ ʦʙʣʘʩʪʴ ʟʘʚʦʟʠʪʩʷ ʩʦʨʪʘ ʠʟ ʂʅʈ, ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥʘ, 
ʊʫʨʮʠʠ, ʩʨʝʜʠ ʚʳʩʝʚʘʝʤʳʭ ʩʦʨʪʦʚ ʝʩʪʴ ʮʝʥʥʳʡ ʤʘʪʝʨʠʘʣ, ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ 
ʩʝʣʝʢʮʠʦʥʥʦʤ ʧʨʦʮʝʩʩʝ ʧʨʠ ʚʳʚʝʜʝʥʠʠ ʥʦʚʳʭ ʩʦʨʪʦʚ ʩ ʚʳʩʦʢʠʤ ʚʳʭʦʜʦʤ ʚʦʣʦʢʥʘ 43-44% ʠ 
ʤʠʢʨʦʥʝʡʨʦʤ 4,4-4,5. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ. ʉʦʨʪ, ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʠʩʧʳʪʘʥʠʝ, ʫʨʦʞʘʡʥʦʩʪʴ, ʜʣʠʥʘ ʚʦʣʦʢʥʘ, 
ʢʦʨʦʙʦʯʢʘ. 

 

ɺʚʝʜʝʥʠʝ. ʂʘʟʘʭʩʪʘʥ ʦʙʣʘʜʘʝʪ ʤʦʱʥʳʤ, ʨʘʟʚʠʪʳʤ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʳʤ ʢʦʤʧʣʝʢ-
ʩʦʤ, ʩʧʦʩʦʙʥʦʡ ʚʦʩʧʨʠʥʠʤʘʪʴ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʨʘʟʨʘʙʦʪʢʠ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʥʘʫʢʠ. 

ʇʦʚʳʰʝʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ 
ʭʣʦʧʯʘʪʥʠʢʘ, ʙʳʣʦ ʠ ʦʩʪʘʝʪʩʷ ʦʜʥʦʡ ʠʟ ʚʘʞʥʝʡʰʠʭ ʟʘʜʘʯ ʛʝʥʝʪʠʢʦʚ, ʩʝʣʝʢʮʠʦʥʝʨʦʚ ʠ 

ʩʝʤʝʥʦʚʦʜʦʚ. ʇʨʦʚʝʜʝʥʠʝ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʙʘʟʝ ʢʦʣʣʝʢʮʠʠ ʭʣʦʧʯʘʪʥʠʢʘ ʢʘʢ 
ʙʣʠʞʥʝʡ, ʪʘʢ ʠ ʜʘʣʴʥʝʡ ʟʘʨʫʙʝʞʥʦʡ ʩʝʣʝʢʮʠʠ, ʢʦʪʦʨʳʝ ʠʤʝʶʱʠʭ ʛʝʥʝʪʠʯʝʩʢʠ ʙʦʛʘʪʳʡ 
ʨʝʟʝʨʚ, ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʥʦʚʳʭ ʩʦʨʪʦʚ ʭʣʦʧʯʘʪʥʠʢʘ ʩ ʥʦʚʳʤʠ ʛʝʥʝʪʠʯʝʩʢʠʤʠ 

ʧʦʪʝʥʮʠʘʣʴʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʧʦ-ʧʨʝʞʥʝʤʫ ʦʩʪʘʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʧʨʦʙʣʝʤʦʡ 
ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ.  

ʋʯʝʥʳʝ ʅɸʅ ʈʂ ʠ ʅʀʀ ʄʉʍ ʈʂ ʩʦʟʜʘʣʠ ʨʷʜ ʪʝʦʨʝʪʠʯʝʩʢʠ ʠ ʧʨʘʢʪʠʯʝʩʢʠ ʦʯʝʥʴ 
ʚʘʞʥʳʭ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʠ ʧʨʠʢʣʘʜʥʳʭ ʨʘʟʨʘʙʦʪʦʢ, ʤʝʪʦʜʠʯʝʩʢʠʭ ʧʦʜʭʦʜʦʚ, ʛʦʪʦʚʳʭ ʢ 
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ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʠ ʚʥʝʜʨʝʥʠʶ ʚ ɸʛʨʦʧʨʦʤʳʰʣʝʥʥʦʤ ʢʦʤʧʣʝʢʩʝ ʈʂ. 
ʂ ʵʪʠʤ ʨʘʟʨʘʙʦʪʢʘʤ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʦʪʥʦʩʷʪʩʷ ʦʪʙʦʨ ʠ ʩʦʟʜʘʥʠʝ ʥʦʚʳʭ ʣʠʥʠʡ ʠ 

ʩʦʨʪʦʚ ʭʣʦʧʯʘʪʥʠʢʘ ʥʘ ʦʩʥʦʚʝ ʙʦʛʘʪʝʡʰʝʡ ʢʦʣʣʝʢʮʠʠ ʚʠʜʦʚ, ʛʠʙʨʠʜʦʚ ʧʨʠ ʧʦʤʦʱʠ 

ʘʨʩʝʥʘʣʘ ʙʠʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ, ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ, ʛʝʥʝʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ. ʅʝʦʙʭʦʜʠʤʦ 
ʦʙʲʝʜʠʥʠʪʴ ʚʝʩʴ ʵʪʦʪ ʧʦʪʝʥʮʠʘʣ ʠ ʩʦʟʜʘʪʴ ʣʠʥʠʠ ʠ ʩʦʨʪʘ ʭʣʦʧʯʘʪʥʠʢʘ, ʩʦʣʝ ʠ 

ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʳʝ ʩ ʢʦʤʧʣʝʢʩʦʤ ʧʦʣʝʟʥʳʭ ʧʨʠʟʥʘʢʦʚ. 
ɼʘʣʴʥʝʡʰʘʷ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʭʣʦʧʢʦʚʦʜʩʪʚʘ ʂʘʟʘʭʩʪʘʥʘ ʟʘʚʠʩʠʪ ʦʪ ʫʩʧʝʭʦʚ 

ʛʝʥʝʪʠʢʠ, ʩʝʣʝʢʮʠʠ ʠ ʩʝʤʝʥʦʚʦʜʩʪʚʘ, ʩʦʟʜʘʥʠʷ ʥʦʚʳʭ ʜʦʥʦʨʦʚ, ʣʠʥʠʡ ʠ ʩʦʨʪʦʚ, ʚ ʧʝʨʚʫʶ 

ʦʯʝʨʝʜʴ ʞʘʨʦ-ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʳʝ  ʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʫʩʪʦʡʯʠʚʳʝ ʢ ʥʠʟʢʠʤ ʜʦʟʘʤ 
ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ, ʩʢʦʨʦʩʧʝʣʳʭ, ʧʣʦʜʦʚʠʪʳʭ, ʩʦʭʨʘʥʷʶʱʠʭ ʢʦʤʧʣʝʢʩ 

ʭʦʟʷʡʩʪʚʝʥʥʦ-ʮʝʥʥʳʭ ʧʦʣʝʟʥʳʭ ʧʨʠʟʥʘʢʦʚ. 
ʀʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʚʝʜʝʥʥʳʝ ʚ ʂʘʟʘʭʩʪʘʥʝ ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ, ʩʦʩʪʘʚʣʷʣʠ ʦʩʥʦʚʫ 

ʩʦʟʜʘʥʠʷ ʠʤʝʥʥʦ ʪʘʢʠʭ ʩʦʨʪʦʚ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʦʟʜʘʥʳ ʤʥʦʞʝʩʪʚʦ ʥʦʚʳʭ ʣʠʥʠʡ ʠ 

ʩʦʨʪʦʚ ʭʣʦʧʯʘʪʥʠʢʘ ʧʨʝʚʦʩʭʦʜʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ. ɼʣʠʪʝʣʴʥʘʷ ʩʝʣʝʢʮʠʷ ʭʣʦʧʯʘʪʥʠʢʘ ʚ ʵʪʦʡ 
ʟʦʥʝ ʧʦʟʚʦʣʠʣʘ ʩʦʟʜʘʪʴ ʫʥʠʢʘʣʴʥʳʡ ʪʠʧ ʤʝʩʪʥʳʭ ʢʘʟʘʭʩʪʘʥʩʢʠʭ ʩʦʨʪʦʚ, ʧʨʠʩʧʦʩʦʙʣʝʥʥʳʭ 

ʢ ʜʘʥʥʳʤ ʫʩʣʦʚʠʷʤ ʚʳʨʘʱʠʚʘʥʠʷ. ʍʣʦʧʯʘʪʥʠʢ ï ʬʘʢʫʣʴʪʘʪʠʚʥʦ ʩʘʤʦʦʧʳʣʷʶʱʝʝʩʷ 
ʨʘʩʪʝʥʠʝ, ʠ ʝʛʦ ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʦʪʟʳʚʯʠʚʦʩʪʴ ʟʘʚʠʩʠʪ ʦʪ ʛʝʥʝʪʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ 
ʧʦʧʫʣʷʮʠʠ, ʧʦʧʫʣʷʮʠʦʥʥʦʛʦ ʛʦʤʝʦʩʪʘʟʘ, ʘ ʪʘʢʞʝ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʦʪʙʦʨʘ ʚ 

ʢʦʥʢʨʝʪʥʳʭ ʫʩʣʦʚʠʷʭ ʧʨʦʠʟʨʘʩʪʘʥʠʷ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʚʥʫʪʨʠʩʦʨʪʦʚʦʝ ʩʢʨʝʱʠʚʘʥʠʝ 
ʭʣʦʧʯʘʪʥʠʢʘ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʤʦʱʥʳʭ ʬʘʢʪʦʨʦʚ ʚ ʫʣʫʯʰʝʥʠʠ ʞʠʟʥʝʥʥʦʩʪʠ ʨʘʩʪʝʥʠʡ, 

ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʠʥʪʝʥʩʠʚʥʦʤʫ ʨʦʩʪʫ ʠ ʨʘʟʚʠʪʠʶ, ʧʦʚʳʰʘʝʶʱʝʤʫ ʛʝʪʝʨʦʟʠʩʥʫʶ 
ʤʦʱʥʦʩʪʴ ʚ ʧʝʨʚʦʤ ʠ ʚ ʥʝʢʦʪʦʨʦʡ ʩʪʝʧʝʥʠ ʚ ʧʦʩʣʝʜʫʶʱʠʭ ʧʦʢʦʣʝʥʠʷʭ. 

ʇʦ ʤʥʝʥʠʶ ʅ.ʀ. ɺʘʚʠʣʦʚʘ [1], ʧʦʜ ʚʥʝʰʥʝʡ ʦʜʥʦʨʦʜʥʦʩʪʴʶ ʤʦʞʝʪ ʩʢʨʳʚʘʪʴʩʷ 

ʨʘʟʥʦʦʙʨʘʟʠʝ ʛʝʥʦʚ, ʠ ʧʨʠʟʥʘʢ ʧʨʦʩʪʦʪʳ ʤʦʞʝʪ ʙʳʪʴ ʨʝʟʫʣʴʪʘʪʦʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʥʦʛʠʭ 
ʛʝʥʦʚ (ɸʙʟʘʣʦʚ, [2]). 

ɼʨʫʛʠʤ ʬʘʢʪʦʨʦʤ, ʚʩʢʨʳʚʘʶʱʠʤ ʛʝʥʦʬʦʥʜ ʚʥʫʪʨʠʚʠʜʦʚʦʛʦ ʛʝʥʝʪʠʯʝʩʢʦʛʦ 
ʧʦʣʠʤʦʨʬʠʟʤʘ ʵʢʦʪʠʧʠʯʝʩʢʠʭ ʧʦʧʫʣʷʮʠʡ, ʷʚʣʷʝʪʩʷ ʛʠʙʨʠʜʠʟʘʮʠʷ ʚ ʩʦʯʝʪʘʥʠʠ ʩʦ 
ʩʧʝʮʠʬʠʯʝʩʢʠʤ ʥʘʧʚʨʘʚʣʝʥʥʳʤ ʦʪʙʦʨʦʤ ʤʝʪʦʜʘʤʠ ʩʠʥʪʝʪʠʯʝʩʢʦʡ ʩʝʣʝʢʮʠʠ, ʚʝʜʫʱʝʡ ʢ 

ʚʳʷʚʣʝʥʠʶ ʥʦʚʳʭ ʧʝʨʝʢʦʤʙʠʥʘʮʠʡ ʛʝʥʦʚ ʠ ʩʦʟʜʘʥʠʶ ʥʫʞʥʳʭ ʛʝʥʦʪʠʧʦʚ, ʥʘʨʫʰʝʥʠʶ ʠ 
ʥʦʚʦʡ ʩʪʘʙʠʣʠʟʘʮʠʠ ʢʦʨʨʝʣʷʮʠʦʥʥʳʭ ʦʪʥʦʰʝʥʠʡ, ʧʨʠʚʦʜʷʱʠʭ ʢ ʥʦʚʦʤʫ ʥʫʞʥʦʤʫ 

ʯʝʣʦʚʝʢʫ ʨʘʚʥʦʚʝʩʠʶ ï ʚ ʨʘʤʢʘʭ ʭʘʨʘʢʪʝʨʥʦʛʦ ʜʣʷ ʧʣʘʥʘ ʩʪʨʦʝʥʠʷ ʚʠʜʘ ʠ ʭʘʨʘʢʪʝʨʥʳʭ 
ʧʨʠʟʥʘʢʦʚ ʨʘʟʥʦʚʠʜʥʦʩʪʠ (ɾʫʯʝʥʢʦ, [3]). 

ʈʝʟʫʣʴʪʘʪʳ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʘʢ 

ʝʩʪʝʩʪʚʝʥʥʦʛʦ, ʪʘʢ ʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʦʪʙʦʨʦʚ ʦʩʦʙʝʥʥʦ ʵʬʬʝʢʪʠʚʥʦ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ 
ʛʠʙʨʠʜʥʳʤ ʧʦʧʫʣʷʮʠʷʤ, ʪʘʢ ʢʘʢ ʦʥʠ ʠʤʝʶʪ ʚ ʩʠʣʫ ʛʝʪʝʨʦʟʠʛʦʪʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ 

ʙʦʣʴʰʦʝ ʤʥʦʛʦʦʙʨʘʟʠʝ ʬʦʨʤ ʨʘʩʪʝʥʠʡ ʄʝʡʽʨʤʘʥ, [4]; ɹʘʙʦʝʚ, [5]). ʈʝʟʢʠʝ ʨʘʟʣʠʯʠʷ 
ʛʠʙʨʠʜʥʳʭ ʨʘʩʪʝʥʠʡ ʚ ʩʦʩʪʘʚʝ ʧʦʧʫʣʷʮʠʠ ʧʦ ʟʠʤʦʩʪʦʡʢʦʩʪʠ, ʦʙʣʠʩʪʚʝʥʥʦʩʪʠ, 
ʢʫʩʪʠʩʪʦʩʪʠ, ʚʝʪʚʠʩʪʦʩʪʠ, ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʙʦʣʝʟʥʷʤ, ʩʦʜʝʨʞʘʥʠʶ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ, 

ʪʝʤʧʘʤ ʦʪʨʘʩʪʘʥʠʷ, ʜʦʣʛʦʣʝʪʠʶ ʠ ʚ ʢʦʥʝʯʥʦʤ ʩʯʝʪʝ, ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʷʚʣʷʶʪʩʷ ʦʙʳʯʥʦ 
ʦʪʨʘʞʝʥʠʝʤ ʛʝʥʦʪʠʧʠʯʝʩʢʠʭ ʨʘʟʣʠʯʠʡ, ʫʥʘʩʣʝʜʦʚʘʥʥʳʭ ʦʪ ʠʩʭʦʜʥʳʭ ʨʦʜʠʪʝʣʴʩʢʠʭ ʬʦʨʤ. 

ʇʦʵʪʦʤʫ ʛʠʙʨʠʜʥʳʡ ʤʘʪʝʨʠʘʣ ʩ ʝʱʝ ʥʝ ʫʩʪʘʥʦʚʠʚʰʝʡʩʷ ʥʘʩʣʝʜʩʪʚʝʥʥʦʡ ʦʩʥʦʚʦʡ ʥʝʩʝʪ ʚ 
ʩʝʙʝ ʥʝ ʪʦʣʴʢʦ ʧʨʠʟʥʘʢʠ ʠ ʩʚʦʡʩʪʚʘ ʨʦʜʠʪʝʣʝʡ, ʥʦ ʠ ʩʚʦʠ ʦʩʦʙʝʥʥʦʩʪʠ, ʢʘʢ ʨʝʟʫʣʴʪʘʪ 
ʢʦʥʢʨʝʪʥʦʛʦ ʩʦʯʝʪʘʥʠʷ ʛʝʥʦʚ, ʦʧʨʝʜʝʣʷʶʱʝʛʦ ʧʦʷʚʣʝʥʠʷ ʥʦʚʳʭ ʩʚʦʡʩʪʚ. ɽʩʪʝʩʪʚʝʥʥʦ, 

ʧʦʜʦʙʥʳʝ ʛʠʙʨʠʜʳ ʷʚʣʷʶʪʩʷ ʧʝʨʩʧʝʢʪʠʚʥʳʤʠ ʜʣʷ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʛʦ ʦʪʙʦʨʘ. 
ʂʘʢ ʧʦʜʯʝʨʢʠʚʘʝʪ ɻʨʘʥʪ ɺ. [6], ʧʨʠ ʥʘʣʠʯʠʠ ʫʤʝʨʝʥʥʦʛʦ ʧʦʣʠʤʦʨʬʠʟʤʘ ʚʩʝʛʦ ʣʠʰʴ 

ʧʦ ʥʝʩʢʦʣʴʢʠʤ ʥʝ ʩʮʝʧʣʝʥʥʳʤ ʛʝʥʘʤ ʠʟ ʵʪʦʡ ʛʝʥʥʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʤʦʞʝʪ ʚʦʟʥʠʢʥʫʪʴ 
ʧʫʪʝʤ ʢʦʤʙʠʥʘʮʠʠ ʘʩʪʨʦʥʦʤʠʯʝʩʢʦʝ ʯʠʩʣʦ ʛʝʥʦʪʠʧʦʚ. 

ʂʘʩʴʷʥʝʥʢʦ ɸ.ɻ. ʠ ʜʨ. [7] ʧʠʰʫʪ, ʯʪʦ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʛʝʥʝʪʠʢʦ-ʩʝʣʝʢʮʠʦʥʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ, ʠʟʫʯʝʥʥʦʛʦ ʚ ʨʘʟʣʠʯʥʳʭ ʨʝʛʠʦʥʘʭ ʖʛʘ ʈʦʩʩʠʠ, ʘʚʪʦʨʘʤʠ ʨʘʟʨʘʙʦʪʘʥʘ ʠ 
ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩʝʣʝʢʮʠʦʥʥʘʷ ʧʨʦʛʨʘʤʤʘ, ʮʝʣʴʶ ʢʦʪʦʨʦʡ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʥʦʚʳʭ 

ʨʦʩʩʠʡʩʢʠʭ ʩʦʨʪʦʚ, ʘʜʘʧʪʠʨʦʚʘʥʥʳʭ ʢ ʞʝʩʪʢʠʤ ʫʩʣʦʚʠʷʤ ʖʛʘ ʈʦʩʩʠʠ ʠ ʫʜʦʚʣʝʪʚʦʨʷʶʱʠʭ 
ʩʣʝʜʫʶʱʠʤ ʪʨʝʙʦʚʘʥʠʷʤ: 
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- ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʧʦʥʠʞʝʥʥʳʤ ʪʝʤʧʝʨʘʪʫʨʘʤ; 
- ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʟʘʩʫʭʘʤ, ʩʠʣʴʥʳʤ ʚʝʪʨʘʤ; 
- ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʙʦʣʝʟʥʷʤ (ʢʦʨʥʝʚʳʝ ʛʥʠʣʠ, ʚʠʣʪ, ʛʦʤʤʦʟ, ʚʠʨʫʩʳ); 

- ʚʳʩʦʢʘʷ ʧʦʪʝʥʮʠʘʣʴʥʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ; 
- ʩʢʦʨʦʩʧʝʣʦʩʪʴ, ʨʘʥʥʷʷ ʟʘʢʣʘʜʢʘ ʧʣʦʜʦʚʳʭ ʵʣʝʤʝʥʪʦʚ, ʜʨʫʞʥʦʝ ʩʦʟʨʝʚʘʥʠʝ 

ʢʦʨʦʙʦʯʝʢ; 
- ʚʳʩʦʢʦʝ ʢʘʯʝʩʪʚʦ ʚʦʣʦʢʥʘ (ʜʣʠʥʘ ʠ ʚʳʭʦʜ ʚʦʣʦʢʥʘ, ʧʨʦʯʥʦʩʪʴ, ʤʠʢʨʦʥʝʡʨ); 
- ʪʦʣʝʨʘʥʪʥʦʩʪʴ ʢ ʚʨʝʜʠʪʝʣʷʤ (ʪʨʠʧʩʘʤ, ʪʣʷʤ, ʢʣʝʱʘʤ); 

- ʘʜʘʧʪʠʚʥʦʩʪʴ ʢ ʨʘʟʣʠʯʥʳʤ ʪʠʧʘʤ ʧʦʯʚ ʚʣʘʛʦʦʙʝʩʧʝʯʝʥʥʦʩʪʠ, ʦʪʩʫʪʩʪʚʠʝ ʵʬʬʝʢʪʘ 
çʞʠʨʦʚʘʥʠʷè; 

- ʧʨʠʩʧʦʩʦʙʣʝʥʥʦʩʪʴ ʢ ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʦʤʫ ʮʠʢʣʫ ʚʦʟʜʝʣʳʚʘʥʠʷ; 
- ʦʪʩʫʪʩʪʚʠʝ ʧʦʨʦʢʦʚ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ ʧʝʨʝʨʘʙʦʪʢʠ, ʪʝʭʥʦʣʦʛʠʯʥʦʩʪʴ ʦʪ ʩʙʦʨʘ 

ʭʣʦʧʢʘ-ʩʳʨʮʘ ʚ ʧʦʣʝ ʜʦ ʢʨʘʰʝʥʠʷ ʪʢʘʥʠ.  

ɸʚʪʦʨʘʤ ʫʜʘʣʦʩʴ ʩʦʟʜʘʪʴ ʩʝʨʠʠ ʥʦʚʳʭ ʩʦʨʪʦʚ ʖʛʪʝʢʩ-1, ʖʛʪʝʢʩ-2, ʖʛʪʝʢʩ-3, 
ʖʛʪʝʢʩ-4. ʀʤʠ ʩʦʟʜʘʥʥʳʝ ʩʦʨʪʘ, ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʵʢʦʣʦʛʠʯʝʩʢʠ ʧʣʘʩʪʠʯʥʳʤʠ ʩʦʨʪʘʤʠ, ʪʘʢ 

ʢʘʢ ʦʥʠ ʩʦʭʨʘʥʷʣʠ ʫʨʦʚʝʥʴ ʫʨʦʞʘʡʥʦʩʪʠ ʠ ʢʘʯʝʩʪʚʦ ʚʦʣʦʢʥʘ ʧʨʠ ʠʩʧʳʪʘʥʠʠ ʚ ʨʘʟʥʳʭ 
ʘʛʨʦʢʣʠʤʘʪʠʯʝʩʢʠʭ ʟʦʥʘʭ ʂʨʘʩʥʦʜʘʨʩʢʦʛʦ ʢʨʘʷ ʚ ʨʘʟʥʳʝ ʧʦ ʪʝʤʧʝʨʘʪʫʨʥʳʤ ʠ ʜʨʫʛʠʤ 
ʧʦʢʘʟʘʪʝʣʷʤ ʛʦʜʳ. 

ɸʭʤʝʜʦʚ ɼ.ɼ. [8] ʦʪʤʝʯʘʝʪ, ʯʪʦ ʧʫʪʝʤ ʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʬʦʥʘʭ ï ʢʦʥʪʨʦʣʴ ʠ 
ʠʩʢʫʩʩʪʚʝʥʥʦ ʠʥʬʠʮʠʨʦʚʘʥʥʦʤ ʧʘʪʦʛʝʥʘʤ Th. bazicola, ʤʦʞʥʦ ʚʳʜʝʣʷʪʴ ʦʪʜʝʣʴʥʳʝ ʩʦʨʪʘ ʠ 

ʤʝʞʚʠʜʦʚʳʝ ʛʠʙʨʠʜʳ F1-F3, ʩʦʯʝʪʘʶʱʠʝ ʚʳʩʦʢʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʟʘʙʦʣʝʚʘʥʠʶ ʩ 
ʥʝʦʙʭʦʜʠʤʳʤ ʩʝʣʝʢʮʠʦʥʝʨʫ ʥʘʙʦʨʦʤ ʧʨʠʟʥʘʢʦʚ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʪʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʡ ɼ.ɼ. 
ɸʭʤʝʜʦʚʳʤ [8] ʩʦʟʜʘʥʳ ʜʚʫʭ ʣʠʥʠʡ ʃ-3442 ʠ ʃ-6071, ʢʦʪʦʨʳʝ ʠʤʝʣʠ ʧʨʝʠʤʫʱʝʩʪʚʘ ʥʘʜ 

ʩʦʨʪʦʤ-ʩʪʘʥʜʘʨʪʦʤ ʅʘʤʘʥʛʘʥ-77. 
ʋʨʘʟʘʣʠʝʚ ʂ.ʈ. [9] ʧʠʰʝʪ, ʯʪʦ ʩʦʟʜʘʥʠʝ ʩʦʨʪʘ ʣʫʯʰʝʛʦ, ʯʝʤ ʩʫʱʝʩʪʚʫʶʱʠʝ, ʧʦʢʘ 

ʝʱʝ ʚʦʟʤʦʞʥʦ, ʪʘʢ ʢʘʢ ʛʝʥʝʪʠʯʝʩʢʠʡ ʧʨʝʜʝʣ ʥʠ ʫ ʦʜʥʦʡ ʠʟ ʢʫʣʴʪʫʨ ʝʱʝ ʥʝ ʜʦʩʪʠʛʥʫʪ. 
ʋʩʧʝʭ ʩʝʣʝʢʮʠʠ ʣʶʙʦʡ ʢʫʣʴʪʫʨʳ ʜʣʷ ʢʦʥʢʨʝʪʥʳʭ ʘʛʨʦʵʢʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʚ 
ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʟʘʚʠʩʠʪ ʦʪ ʦʙʲʝʢʪʠʚʥʦʩʪʠ ʨʘʟʨʘʙʦʪʢʠ ʧʘʨʘʤʝʪʨʦʚ ʤʦʜʝʣʠ ʩʦʨʪʘ, ʯʪʦ 

ʧʦʟʚʦʣʷʝʪ ʩʝʣʝʢʮʠʦʥʝʨʫ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ ʠ ʵʢʦʥʦʤʠʯʥʦ ʩʦʟʜʘʚʘʪʴ ʩʦʨʪʘ, ʤʘʢʩʠʤʘʣʴʥʦ 
ʧʨʠʙʣʠʞʘʶʱʠʝʩʷ ʢ ʠʜʝʘʣʴʥʳʤ. ʄʦʜʝʣʴ ʩʦʨʪʘ ï ʵʪʦ ʥʘʫʯʥʳʡ ʧʨʦʛʥʦʟ, ʧʦʢʘʟʳʚʘʶʱʠʡ, 

ʢʘʢʠʤ ʩʦʯʝʪʘʥʠʝʤ ʧʨʠʟʥʘʢʦʚ ʜʦʣʞʥʳ ʦʙʣʘʜʘʪʴ ʨʘʩʪʝʥʠʷ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʟʘʜʘʥʥʳʡ 
ʫʨʦʚʝʥʴ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, ʫʩʪʦʡʯʠʚʦʩʪʠ ʠ ʜʨʫʛʠʭ ʪʨʝʙʫʝʤʳʭ ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʢʘʯʝʩʪʚ. 

ʅʘʯʘʣʴʥʳʤ ʵʪʘʧʦʤ ʩʣʫʞʠʪ ʧʦʜʙʦʨ ʨʦʜʠʪʝʣʴʩʢʠʭ ʧʘʨ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʟʘʜʘʥʥʦʛʦ 

ʨʝʟʫʣʴʪʘʪʘ ʩʢʨʝʱʠʚʘʥʠʷ, ʠ ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʪʘʢʦʛʦ ʧʦʜʙʦʨʘ ʠʩʧʦʣʴʟʫʝʪʩʷ, ʟʘʜʘʯʘ 
ʧʨʝʜʩʢʘʟʘʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʩʢʨʝʱʠʚʘʥʠʷ ʘʥʘʣʠʟʠʨʫʶʪʩʷ ʥʘ ʵʪʘʧʝ ʠʜʝʥʪʠʬʠʢʘʮʠʠ 

ʛʝʥʦʪʠʧʦʚ ʧʦ ʬʝʥʦʪʠʧʘʤ, ʦʥʠ ʞʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʢʦʨʨʝʢʮʠʠ ʤʦʜʝʣʝʡ ʧʨʝʜʩʢʘʟʘʥʠʷ 
ʨʝʟʫʣʴʪʘʪʦʚ ʩʢʨʝʱʠʚʘʥʠʷ. ʅʘ ʢʘʞʜʦʤ ʠʟ ʧʨʠʚʝʜʝʥʥʳʭ ʵʪʘʧʦʚ ʠʩʧʦʣʴʟʫʶʪʩʷ 
ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʩʠʩʪʝʤʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ çʛʝʥʦʪʠʧ-ʩʨʝʜʘè. 

ʉʦʚʨʝʤʝʥʥʘʷ ʛʝʥʝʪʠʢʘ ʠ ʩʝʣʝʢʮʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ 
ʭʣʦʧʯʘʪʥʠʢʘ, ʠʤʝʝʪ ʨʷʜ ʪʝʦʨʝʪʠʯʝʩʢʠ ʠ ʧʨʘʢʪʠʯʝʩʢʠ ʦʯʝʥʴ ʘʢʪʫʘʣʴʥʳʭ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ 

ʠ ʧʨʠʢʣʘʜʥʳʭ ʨʘʟʨʘʙʦʪʦʢ, ʤʝʪʦʜʠʯʝʩʢʠʭ ʧʦʜʭʦʜʦʚ, ʤʝʪʦʜʦʚ ʠ ʤʝʪʦʜʠʢ, ʢʦʪʦʨʳʝ ʫʩʧʝʰʥʦ 
ʧʨʠʤʝʥʷʶʪʩʷ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʤʠ ʩʝʣʝʢʮʠʦʥʝʨʘʤʠ ʠ ʩʝʤʝʥʦʚʦʜʘʤʠ (ʂʠʤ ʈ.ɻ. [10], 
ɺʘʚʠʣʦʚ ʅ.ʀ. [1], ɻʦʥʯʘʨʦʚ ʅ.ʇ. [11], ʋʨʘʟʘʣʠʝʚ ʈ.ɸ. [12]) 

ʆʩʥʦʚʥʳʤ ʤʘʪʝʨʠʘʣʦʤ ʩʝʣʝʢʮʠʠ ʷʚʣʷʶʪ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʤʫʪʘʮʠʠ, ʛʝʥʝʪʠʯʝʩʢʘʷ 
ʢʦʤʙʠʥʘʮʠʷ ʠ ʨʝʢʦʤʙʠʥʘʮʠʷ ʛʝʥʦʚ. ʅʘ ʟʥʘʥʠʠ ʟʘʢʦʥʦʚ ʛʝʥʝʪʠʢʠ ʦʩʥʦʚʘʥʦ ʩʦʟʜʘʥʠʝ ʠ 

ʧʦʜʜʝʨʞʘʥʠʝ ʢʦʣʣʝʢʮʠʡ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʩʝʣʝʢʮʠʦʥʝʨʘʤʠ, ʚʳʜʝʣʝʥʠʝ ʮʝʥʥʳʭ ʬʦʨʤ ʠʟ 
ʛʝʥʦʬʦʥʜʘ ʚʠʜʘ. ʅʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʦʪʙʦʨ ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʪʦʣʴʢʦ ʧʨʠ ʟʥʘʥʠʠ 
ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʛʝʥʝʪʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʧʦʧʫʣʷʮʠʷʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ, ʚ 

ʪʦʤ ʯʠʩʣʝ ʠ ʭʣʦʧʯʘʪʥʠʢʘ. ɸʥʘʣʠʟ  ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ ʟʘʨʫʙʝʞʥʳʭ ʣʠʪʝʨʘʪʫʨʥʳʭ ʜʘʥʥʳʭ 
ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʢʦʣʦʩʩʘʣʴʥʦʤ ʙʦʛʘʪʩʪʚʝ ʛʝʥʦʬʦʥʜʘ ʨʦʜʘ Gossypium L. ʠ 

ʥʝʠʩʯʝʨʧʘʝʤʦʩʪʠ ʝʛʦ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ (ʄʫʩʘʝʚ, [15]; ɾʘʣʠʣʦʚ, [14]; ʃʝʤʝʰʝʚ, 
[15,16];  
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ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ʅʘʙʣʶʜʝʥʠʷ ʠ ʫʯʝʪʳ ʧʨʦʚʦʜʠʣʠʩʴ ʧʦ ʦʙʱʝʧʨʠʥʷʪʦʡ ʚ 
ʩʝʣʝʢʮʠʦʥʥʦ-ʩʝʤʝʥʦʚʦʜʯʝʩʢʦʡ ʨʘʙʦʪʝ ʤʝʪʦʜʠʢʝ ʅ.ɻ.ʉʠʤʦʥʛʫʣʷʥ, ɸ.ʇ.ʐʘʬʨʠʥ, ʉ.ʈ. 
ʄʫʭʘʤʝʜʞʘʥʦʚ çɻʝʥʝʪʠʢʘ, ʩʝʣʝʢʮʠʷ ʩʝʤʝʥʦʚʦʜʩʪʚʦ ʭʣʦʧʯʘʪʥʠʢʘè [17]. 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   
ʋ = ʋʜ ʭ 10000/Sʜ ʭ 100 

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

ʜʝʣʷʥʢʠ, ʤ2, 100- ʢʦʵʬʬʠʮʠʝʥʪ ʧʝʨʝʚʦʜʘ ʥʘ ʮ/ʛʘ 
ʥʘʧʨʠʤʝʨ:  ʋ=28 ʢʛʭ10000        = 38,8 ʮ/ʛʘ 

                                                       72 ʭ100 
ʇʦʯʚʳ - ʩʚʝʪʣʳʝ ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʳʝ  ʩʝʨʦʟʝʤʳ, ʤʝʩʪʘʤʠ ʩʨʝʜʥʝʟʘʩʦʣʝʥʥʳʝ ʚ 

ʧʨʝʜʝ-ʣʘʭ 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 ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. ɼʣʷ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʠʟʫʯʝʥʠʷ ʩ 
ʮʝʣʴʶ ʧʨʘʚʠʣʴʥʦʡ ʠ ʚʩʝʩʪʦʨʦʥʥʝʡ ʦʮʝʥʢʠ ʩʦʨʪʦʚ, ʢʦʪʦʨʳʝ ʚʳʩʝʚʘʶʪʩʷ, ʚ ʥʝʢʦʪʦʨʳʭ 
ʭʣʦʧʢʦʩʝʶʱʠʭ ʩʪʨʘʥʘʭ ʤʠʨʘ, ʚ ʵʢʦʣʦʛʠʯʝʩʢʦʤ  ʠʩʧʳʪʘʥʠʠ ʙʳʣʠ ʠʟʫʯʝʥʳ 20 ʩʦʨʪʦʚ, ʠʟ 

ʢʦʪʦʨʳʭ 16 ʩʦʨʪʦʚ ʩʨʝʜʥʝʚʦʣʦʢʥʠʩʪʦʛʦ ʭʣʦʧʯʘʪʥʠʢʘ ʍʠʨʟʫʪʫʤ ʠ  4 ʩʦʨʪʘ ʚʠʜʘ ɹʘʨʙʘʜʝʥʟʝ 
(ʪʦʥʢʦʚʦʣʦʢʥʠʩʪʳʝ). ɺ ʪʘʙʣʠʮʝ  ʧʨʠʚʝʜʝʥʳ ʩʨʝʜʥʠʝ ʜʘʥʥʳʝ ʧʦʢʘʟʘʪʝʣʝʡ ʭʦʟʷʡʩʪʚʝʥʥʦ-

ʮʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ ʩʦʨʪʦʚ ʟʘ 2020-2022 ʛʦʜʳ (ʊʘʙʣʠʮʘ 1).  
ʊʘʢ, ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ ʦʪ ʧʦʩʝʚʘ ʜʦ 50% ʨʘʩʢʨʳʪʠʷ ʢʦʨʦʙʦʯʝʢ (ʩʢʦʨʦʩʧʝʣʦʩʪʴ) ʫ 

ʩʨʝʜʥʝʚʦʣʦʢʥʠʩʪʳʭ ʩʦʨʪʦʚ ʩʦʩʪʘʚʠʣ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʳʤ ʩʦʨʪʦʚ ʄ-4005, ʦʪ 126-

156 ʜʥʝʡ, ʪʦ ʝʩʪʴ ʚʩʝ ʙʝʟ ʠʩʢʣʶʯʝʥʠʷ ʩʦʨʪʘ  ʥʘ 6-36 ʜʥʝʡ ʦʢʘʟʘʣʠʩʴ ʧʦʟʜʥʝʩʧʝʣʝʝ 
ʩʪʘʥʜʘʨʪʘ, ʫ ʢʦʪʦʨʦʛʦ ʜʣʷ ʨʘʩʢʨʳʪʠʷ 50% ʢʦʨʦʙʦʯʝʢ ʥʝʦʙʭʦʜʠʤʦ ʙʳʣʦ ʟʘʪʨʘʪʠʪʴ ʚ 120 

ʜʥʝʡ. ɹʣʠʞʝ ʢ ʢʦʥʪʨʦʣʴʥʦʤʫ ʩʦʨʪʫ ʦʢʘʟʘʣʩʷ ʩʦʨʪ ɸʂ ɼʘʨʴʷ-6, ʪ.ʝ. ʥʘ 6 ʜʥʝʡ ʧʦʟʜʥʝʩʧʝʣʝʝ 
ʩʪʘʥʜʘʨʪʘ. ʊʦʯʥʦ ʪʘʢʞʝ ʥʠ ʦʜʠʥ ʩʦʨʪ ʥʝ ʜʦʙʠʣʩʷ ʧʨʝʚʳʰʝʥʠʷ ʧʦ ʫʨʦʞʘʡʥʦʩʪʠ, ʭʦʪʷ ʫ 
ʦʙʨʘʟʮʘ ɹʨʘʟʠʣʠʷ, ɻʠʟʘ-86, ʊʘʨʟʘʥ ʠ ʅʘʤʘʥʛʘʥ-77 ʤʘʩʩʘ ʦʜʥʦʡ ʢʦʨʦʙʦʯʢʠ ʧʦʯʪʠ ʥʘʭʦʜʷʪʩʷ 

ʥʘ ʫʨʦʚʥʝ ʩʪʘʥʜʘʨʪʥʦʛʦ ʚ 5,8 ʛ, ʦʪʩʪʘʚʘʷ ʥʘ 0,1 ʛ. ʅʦ ʧʦ ʥʘʙʦʨʫ ʧʣʦʜʦʵʣʝʤʝʥʪʦʚ ʠ 
ʩʦʟʨʝʚʰʠʭ ʢʦʨʦʙʦʯʝʢ ʦʢʘʟʘʣʦʩʴ ʦʯʝʥʴ ʤʘʣʦ, ʧʦʵʪʦʤʫ ʠ ʧʦ ʫʨʦʞʘʡʥʦʩʪʠ ʦʪʩʪʘʶʪ ʥʘ 5,2-

14,8 ʮ/ʛʘ ʦʪ ʩʪʘʥʜʘʨʪʘ. ʇʦ ʫʨʦʞʘʡʥʦʩʪʠ ʩʦʨʪʘ ʦʙʨʘʟʝʮ ɹʨʘʟʠʣʠʷ ʠ Cocker ʦʢʘʟʘʣʠʩʴ ʙʣʠʞʝ, 
ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ ʫʨʦʞʘʡʥʦʩʪʠ, ʯʝʤ ʦʩʪʘʣʴʥʳʝ ʠʟʫʯʘʝʤʳʝ ʩʦʨʪʘ.  
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ʊʘʙʣʠʮʘ  1 ï ʉʨʝʜʥʠʝ ʧʦʢʘʟʘʪʝʣʠ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʮʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ ʟʘ 2020-2022 ʛʦʜ ʚ ʵʢʦʣʦʛʠʯʝʩʢʦʤ ʩʦʨʪʦʚ ʠʩʧʳʪʘʥʠʠ 

 
 

 
 

ʉʦʨʪʘ, ʩʪʨʘʥʘ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ 

ʏʠʩʣʦ ʜʥʝʡ 

ʦʪ ʧʦʩʝʚʘ ʜʦ 

50 % 

ʩʦʟʨʝʚʘʥʠʷ 

ʋʨʦʞʘʡ- 

ʥʦʩʪʴ 

ʉʨʝʜʥʷʷ 

ʤʘʩʩʘ 

ʦʜʥʦʡ 

ʢʦʨʦʙʦʯʢʠ 

ɺʳʭʦʜ  

ʚʦʣʦʢʥʘ 

ɼʣʠʥʘ 

ʚʦʣʦʢʥʘ 

ʇʦʨʘʞʘʝʤʦʩʪ

ʴ ʚʠʣʪʦʤ 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʢʘʯʝʩʪʚʘ ʚʦʣʦʢʥʘ ʩʦʨʪʦʚ ʭʣʦʧʯʘʪʥʠʢʘ 

ɸʙʩ. ʆʪʢʣ 
ʦʪ St 

ʮ/ʛʘ ʆʪʢʣ. 
ʆʪ 

 St 

ʛ ʆʪʢʣ 
ʦʪ  

St 

% ʆʪʢʣ ʦʪ 
St 

ʤʤ ʆʪʢʣ ʦʪ 
St 

% ʦʪʢʣ. 
ʦʪ St. 

ʈʘʟʨʳʚʥʘʷ 
ʥʘʛʨʫʟʢʘ ʚʦʣʦʢʥʘ ʚ  

ʄʝʪʨʠʯʝʩʢʠʡ 

ʥʦʤʝʨ ʚʦʣʦʢʥʘ 

(ʪʦʥʠʥʘ) 

ʈʘʟʨʳʚʥʘʷ ʜʣʠʥʘ 

ʚʦʣʦʢʥʘ, ʢʤ 
ʛ.ʩ. ʦʪʢʣ. ʦʪ St 

ʄ-4005 (st) 120 0,0 42,4 0,0 5,9 0,0 38,5 0,0 33,2 0,0 0,8 0,0 4,9 0,0 5400 26,1 

ʆʙʨʘʟʝʮ ɹʨʘʟʠʣʠʷ 129 +9 37,2 -5,2 5,8 -0,1 36,7 -1,8 33,0 -0,2 0,9 +0,1 4,8 -0,1 5340 25,6 

ɻʠʟʘ-86, ɽʛʠʧʝʪ 127 +7 36,2 -6,2 5,8 -0,1 34,2 -4,3 32,3 -0,9 0,5 -0,3 4,6 -0,3 5470 25,2 

ʊʘʨʟʘʥ, ʇʘʢʠʩʪʘʥ 128 +8 36,1 -6,3 5,8 -0,1 37,7 -0,8 32,6 -0,6 0,8 0,0 4,7 -0,2 5460 25,7 

ʂʘʨʤʝʥ, ʊʫʨʮʠʷ 151 +31 32,7 -9,7 4,7 -0,2 38,3 -0,2 33,4 +0,2 0,4 -0,4 4,9 0,0 5320 26,1 

ʌʣʦʨʘ, ʊʫʨʮʠʷ  156 +36 33,9 -8,5 4,2 -1,7 38,4 -0,1 33,8 +0,6 0,1 -0,7 4,9 0,0 5330 26,2 

Cocker, ʉʐɸ 130 +10 37,2 -5,2 5,6 -0,3 36,7 -1,8 33,1 -0,1 0,5 -0,3 4,8 -0,1 5380 25,8 

ʉʫʣʪʘʥ ʋʟʙʝʢʠʩʪʘʥ  128 +8 37,6 -7,8 4,8 -1,1 32,8 -5,7 32,7 -0,5 0,4 -0,4 4,7 -0,2 5460 25,7 

ZM-034-19, ʂʅʈ 128 +8 30,3 -12,1 4,8 -1,1 31,6 -6,9 32,3 -0,9 0,0 -0,8 4,6 -0,3 5480 25,2 

ZM-03028, ʂʅʈ 129 +9 29,6 -12,8 4,8 -1,1 31,7 -9,8 32,5 -0,7 0,0 -0,8 4,7 -0,2 5450 25,6 

ɸʢʜʘʨʴʷ-16, 

ʋʟʙʝʢʠʩʪʘʥ 

126 +6 27,6 -14,8 5,5 -0,4 37,5 -1,0 31,6 -1,6 2,5 +1,7 5,0 +0,1 5180 26,3 

ɸʢ-ʦʣʪʳʥ, 
ʋʟʙʝʢʠʩʪʘʥ 

127 +7 28,2 -14,2 5,6 -0,3 36,4 -2,1 32,0 -1,2 1,3 +1,5 4,5 -0,4 5560 25,9 

ɿʘʥʛʠ-ʘʪʘ-2, 

ʋʟʙʝʢʠʩʪʘʥ 

127 +7 29,1 -13,3 5,6 -0,3 35,7 -2,8 32,5 -0,7 1,7 +0,9 4,5 -0,4 5570 25,9 

ʆʤʘʜ, ʋʟʙʝʢʠʩʪʘʥ 127 +7 35,2 -7,2 5,7 -0,2 36,4 -2,1 32,1 -1,1 2,1 +1,3 4,8 -0,1 5340 25,6 

ʅʘʤʘʥʛʘʥ-77, 

ʋʟʙʝʢʠʩʪʘʥ 

127 +7 35,6 -6,8 5,8 -0,1 37,8 -0,7 33,0 -0,2 1,8 +1,0 4,5 -0,4 5570 25,1 

ɻʠʟʝ-90, ɽʛʠʧʝʪ 131 +11 30,1 -12,3 5,6 -0,3 36,7 -1,8 33,2 0,0 1,2 +0,4 4,7 -0,2 5450 25,6 

ʆʙʨʘʟʝʮ ʖɸʈ 136 +16 29,2 -13,2 5,5 -0,4 34,6 -3,9 33,4 +0,2 1,6 +0,8 4,7 -0,2 5460 25,7 

ʂʘʨʰʠ-8, 

ʋʟʙʝʢʠʩʪʘʥ (st) 

137 0,0 6,2 0,0 3,0 0,0 33,3 0,0 37,9 0,0 0,0 0,0 5,2 0,0 5310 26,5 

ʉʫʨʭʘʥ-101 

ʋʟʙʝʢʠʩʪʘʥ  

141 +4 6,3 +1 2,9 -0,1 33,7 +0,4 38,6 +0,7 0,0 0,0 5,1 -0,1 5140 26,2 

ʉʫʨʭʘʥ-100 

ʋʟʙʝʢʠʩʪʘʥ  

139 +2 6,2 0,0 2,9 -0,1 33,9 +0,6 39,7 +1,8 0,0 0,0 5,1 -0,1 5150 26,3 

Zaoshu, ʂʅʈ 138 +1 5,2 +1,0 2,7 -0,3 32,4 -0,9 38,6 +0,7 0,0 0,0 5,2 0,0 5310 26,5 

 ʅʉʈ0,5 =2,3 
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ʇʨʠ ʫʨʦʞʘʡʥʦʩʪʠ ʫ ʩʪʘʥʜʘʨʪʥʦʛʦ ʩʦʨʪʘ ʄ-4005 ï 42,4 ʮ/ʛʘ, ʫ ʵʪʠʭ ʜʚʫʭ ʩʦʨʪʦʚ ʵʪʦʪ 
ʧʦʢʘʟʘʪʝʣʴ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 37,2 ʮ/ʛʘ, ʘ ʦʩʪʘʣʴʥʳʝ ʠʟʫʯʘʝʤʳʝ ʩʦʨʪʘ ʦʪʩʪʘʶʪ ʧʦ ʵʪʦʤʫ 
ʧʨʠʟʥʘʢʫ ʙʦʣʝʝ ʟʥʘʯʠʪʝʣʴʥʦ. 

ʂʦʥʝʯʥʦ, ʤʘʩʩʘ ʦʜʥʦʡ ʢʦʨʦʙʦʯʢʠ ʠʤʝʝʪ ʙʦʣʴʰʝ ʟʥʘʯʝʥʠʝ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ 
ʫʨʦʞʘʡʥʦʩʪʠ, ʥʦ, ʪʝʤ ʥʝ ʤʝʥʝʝ, ʩʯʠʪʘʝʪʩʷ, ʯʪʦ ʯʝʤ ʢʨʫʧʥʝʝ ʢʦʨʦʙʦʯʢʘ, ʪʝʤ ʤʝʥʴʰʝ 

ʥʘʢʦʧʣʝʥʠʡ ʧʣʦʜʦʚ ʠ ʥʘʦʙʦʨʦʪ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʚʩʝ ʙʝʟ ʠʩʢʣʶʯʝʥʠʷ ʩʦʨʪʘ  ʚʠʜʠʤʦ ʠʤʝʶʪ 
ʥʠʟʢʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʢʫʩʪʘ. ʂʘʢ ʙʳʣʦ ʩʢʘʟʘʥʦ ʚʳʰʝ ʣʫʯʰʠʤ, ʧʦ ʤʘʩʩʝ ʦʜʥʦʡ ʢʦʨʦʙʦʯʢʠ 
ʦʢʘʟʘʣʠʩʴ ʯʝʪʳʨʝ ʩʦʨʪʘ, ʢʦʪʦʨʳʝ ʙʣʠʞʝ ʢ ʢʦʥʪʨʦʣʴʥʦʤʫ ʩʦʨʪʫ 5,7 ʛ, ʧʨʠ ʢʦʥʪʨʦʣʴʥʦʤ 5,9 ʛ 

ʤʘʩʩʘ ʦʜʥʦʡ ʢʦʨʦʙʦʯʢʠ. ʆʩʪʘʣʴʥʳʝ ʩʦʨʪʘ ʧʦ ʤʘʩʩʝ ʦʜʥʦʡ ʢʦʨʦʙʦʯʢʠ ʫʩʪʫʧʘʶʪ 
ʢʦʥʪʨʦʣʴʥʦʤʫ ʠ ʥʘʭʦʜʷʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 4,2-5,7 ʛ. 

ʀʟ ʪʘʙʣʠʮʳ ʚʠʜʥʦ, ʚʳʭʦʜ ʚʦʣʦʢʥʘ ʟʘ ʚʨʝʤʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʣʠʞʝ ʢ ʩʪʘʥʜʘʨʪʥʦʤʫ 
ʩʦʨʪʫ ʧʦ ʚʳʭʦʜʫ ʚʦʣʦʢʥʘ ʦʢʘʟʘʣʠʩʴ ʩʦʨʪʘ ʊʘʨʟʘʥ, ʂʘʨʤʝʥ, ʌʣʦʨʘ, ɸʢʜʘʨʴʷ-6 ʠ ʅʘʤʘʥʛʘʥ-
77 ï 37,5%, ʧʨʠ ʢʦʥʪʨʦʣʴʥʦʤ ʩʦʨʪʝ ʄ-4005 ï 38,5% ʚʳʭʦʜʘ ʚʦʣʦʢʥʘ, ʦʩʪʘʣʴʥʳʝ ʩʦʨʪʘ 

ʦʪʩʪʘʶʪ ʧʦ ʵʪʦʤʫ ʧʨʠʟʥʘʢʫ ʥʘ 1,8-6,9%. 
ɼʣʠʥʘ ʚʦʣʦʢʥʘ ʚʥʫʪʨʠ ʩʘʤʠʭ ʠʩʧʳʪʳʚʘʝʤʳʭ ʩʦʨʪʦʚ ʫ ʩʨʝʜʥʝʚʦʣʦʢʥʠʩʪʳʭ ʩʦʨʪʦʚ 

ʚʘʨʴʠʨʫʝʪ ʚ ʧʨʝʜʝʣʘʭ 31,6-33,8 ʤʤ. ɺʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʦ ʵʪʦʤʫ ʧʨʠʟʥʘʢʫ, ʚ ʩʨʘʚʥʝʥʠʠ ʩ 
ʢʦʥʪʨʦʣʴʥʳʤ ʩʦʨʪʦʤ ʧʦʢʘʟʘʣʠ ʫ ʩʦʨʪʦʚ ʌʣʦʨʘ ï 33,8 ʤʤ, ʧʦ 33,4 ʤʤ ʫ ʦʙʨʘʟʮʘ ʖɸʈ ʠ 
ʂʘʨʤʝʥ, ʥʘ ʫʨʦʚʥʝ ʩʪʘʥʜʘʨʪʘ ʚ 33,2 ʤʤ ʫ ɻʠʟʘ-90, ʧʨʠ ʢʦʥʪʨʦʣʴʥʦʤ ʄ-4005 ï 33,2 ʤʤ, ʪ.ʝ. 

3 ʩʦʨʪʘ ʧʨʝʚʳʰʘʣʠ ʥʘ 0,2-0,6 ʤʤ. ʆʩʪʘʣʴʥʳʝ ʩʦʨʪʘ ʦʢʘʟʘʣʠʩʴ ʥʠʞʝ ʩʪʘʥʜʘʨʪʘ ʥʘ 0,1-1,6 
ʤʤ. 

ʇʦ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʵʪʠʭ ʩʦʨʪʦʚ ʥʘ ʚʠʣʪʦʚʦʤ ʬʦʥʝ, ʦʢʘʟʘʣʦʩʴ, ʯʪʦ 7 ʩʦʨʪʦʚ ʙʦʣʝʝ 
ʫʩʪʦʡʯʠʚʳ ʠ ʧʦʨʘʞʘʶʪʩʷ ʵʪʠʤ ʥʝʜʫʛʦʤ ʚ ʩʣʘʙʦʡ ʩʪʝʧʝʥʠ ʠ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 
ʨʘʩʪʝʥʠʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʪʘʥʜʘʨʪʦʤ ʄ-4005. 

ʇʨʠ ʧʦʨʘʞʝʥʥʦʩʪʠ ʩʪʘʥʜʘʨʪʘ ʥʘ ʵʪʦʤ ʧʠʪʦʤʥʠʢʝ ʩʦʨʪʦʚ ʚ 0,8% ʙʦʣʴʥʳʭ ʨʘʩʪʝʥʠʡ 
ʧʦʢʘʟʘʪʝʣʠ ʠʩʧʳʪʳʚʘʝʤʳʭ 8 ʩʦʨʪʦʚ ʥʘʭʦʜʷʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 0,9-2,5%, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʩʦʨʪʘ 

ʊʘʨʟʘʥ, ʛʜʝ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʨʘʚʝʥ ʩʪʘʥʜʘʨʪʫ ʚ 0,8% ʙʦʣʴʥʳʭ ʨʘʩʪʝʥʠʡ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦ 
ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʚʝʨʪʠʮʝʣʣʝʟʥʦʤʫ ʚʠʣʪʫ ʵʪʠ ʚʩʝ ʩʦʨʪʘ ʦʢʘʟʘʣʠʩʴ ʙʦʣʝʝ ʫʩʪʦʡʯʠʚʳʤʠ ʠʣʠ 
ʩʣʘʙʦʚʦʩʧʨʠʠʤʯʠʚʳʤʠ ʢ ʵʪʦʡ ʙʦʣʝʟʥʠ ʭʣʦʧʯʘʪʥʠʢʘ. 

ʇʦ ʢʘʯʝʩʪʚʫ ʚʦʣʦʢʥʘ ʵʪʠ ʩʦʨʪʘ ʚʘʨʴʠʨʫʶʪ ʚ ʧʨʝʜʝʣʘʭ ʧʦ ʢʨʝʧʦʩʪʠ ʚʦʣʦʢʥʘ 4,5-5,0 
ʛ.ʩ. ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʢʘʯʝʩʪʚʘ. ʇʨʠ ʢʦʥʪʨʦʣʴʥʦʤ ʩʦʨʪʝ ʄ-4005 ï 4,9% 

ʛ.ʩ. ʢʨʝʧʦʩʪʠ, ʘ ʵʪʦ ʦʪʙʦʨʥʳʡ ʢʣʘʩʩ ʚʦʣʦʢʥʘ, 3 ʩʦʨʪʘ ʫʜʦʩʪʦʠʣʠʩʴ ʧʦ ʧʦʢʘʟʘʪʝʣʶ ʢʨʝʧʦʩʪʠ 
ʚʦʣʦʢʥʘ 4,9-5,0 ʛ.ʩ., ʵʪʦ ʂʘʨʤʝʥ, ʌʣʦʨʘ, ɸʢʜʘʨʴʷ-6, ʢʘʯʝʩʪʚʦ ʚʦʣʦʢʥʘ ʦʩʪʘʣʴʥʳʭ ʩʦʨʪʦʚ 
ʦʢʘʟʘʣʦʩʴ 1-ʛʦ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʩʦʨʪʘ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʢʘʯʝʩʪʚʘ.  

ʇʦ ʪʦʥʢʦʚʦʣʦʢʥʠʩʪʦʤʫ ʚʠʜʫ ʭʣʦʧʯʘʪʥʠʢʘ ʤʦʞʥʦ ʩʢʘʟʘʪʴ ʩʣʝʜʫʶʱʝʝ. ɺ ʦʩʥʦʚʥʦʤ 
ʚʩʝ 4 ʩʦʨʪʘ ʩ ʚʳʩʦʢʠʤʠ ʢʘʯʝʩʪʚʘʤʠ ʚʦʣʦʢʥʘ I-III  ʪʠʧʦʚ, ʩʦ ʩʣʘʙʦʡ ʫʨʦʞʘʡʥʦʩʪʴʶ ʠ 

ʤʝʥʴʰʠʤ ʚʝʩʦʤ ʦʜʥʦʡ ʢʦʨʦʙʦʯʢʠ, ʠ ʧʦʟʜʥʝʩʧʝʣʳʝ. ʀʭ ʚ ʥʘʰʠʭ ʫʩʣʦʚʠʷʭ ʧʨʠʤʝʥʷʶʪ ʧʨʠ 
ʤʝʞʚʠʜʦʚʳʭ ʩʢʨʝʱʠʚʘʥʠʷʭ ʜʣʷ ʧʨʠʚʠʪʠʷ ʠ ʧʦʣʫʯʝʥʠʷ ʚʳʩʦʢʦʛʦ ʢʘʯʝʩʪʚʘ ʚʦʣʦʢʥʘ. 

ɼʣʷ ʵʪʦʛʦ ʛʦʜʘ ʩ ʢʘʞʜʦʛʦ ʠʟ 20 ʩʦʨʪʦʚ ʙʳʣʦ ʩʦʙʨʘʥʦ ʧʦ 2,0-4,0 ʢʛ ʭʣʦʧʢʘ-ʩʳʨʮʘ ʩ 

ʧʦʩʣʝʜʫʶʱʝʡ ʦʙʨʘʙʦʪʢʦʡ ʠ ʜʞʠʥʠʨʦʚʘʥʠʝʤ. ʆʪʜʝʣʴʥʦ ʠʥʪʝʨʝʩʫʶʱʠʝ ʩʦʨʪʘ ʙʫʜʫʪ 
ʠʟʫʯʘʪʴʩʷ, ʠ ʧʨʠʚʣʝʢʘʪʴʩʷ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʩʢʨʝʱʠʚʘʥʠʷ ʩ ʮʝʣʴʶ ʦʪʙʦʨʘ ʥʫʞʥʳʭ 

ʧʨʠʟʥʘʢʦʚ ʚ ʛʠʙʨʠʜʥʳʭ ʢʦʤʙʠʥʘʮʠʷʭ. ɽʞʝʛʦʜʥʦ, ʧʦ ʤʝʨʝ ʧʨʠʦʙʨʝʪʝʥʠʷ ʧʦʧʦʣʥʷʝʤ 
ʢʦʣʠʯʝʩʪʚʦ ʟʘʨʫʙʝʞʥʳʭ ʩʦʨʪʦʚ, ʟʘ ʩʯʝʪ ʦʙʤʝʥʘ ʩ ʜʨʫʛʠʤʠ ʥʘʫʯʥʳʤʠ ʩʝʣʝʢʮʠʦʥʥʳʤʠ 
ʫʯʨʝʞʜʝʥʠʷʤʠ ʢʘʢ ʙʣʠʞʥʝʛʦ, ʪʘʢ ʠ ʜʘʣʴʥʝʛʦ ʟʘʨʫʙʝʞʴʷ.  

ɺʳʚʦʜʳ. ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʟʘʨʫʙʝʞʥʳʤ ʩʦʨʪʘʤ ʚ ʊʫʨʢʝʩʪʘʥʩʢʦʡ 
ʦʙʣʘʩʪʠ, ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʪʘʥʜʘʨʪʥʳʤ ʩʦʨʪʦʤ ʄ-4005 120 ʜʥʝʡ 

ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʩʝʣʝʢʮʠʠ ʫ ʚʩʝʭ ʠʩʧʳʪʳʚʘʝʤʳʭ ʦʙʨʘʟʮʦʚ ʧʦ ʩʨʦʢʫ ʚʝʛʝʪʘʮʠʠ ʙʳʣʦ 
ʦʪʩʪʘʚʘʥʠʝ ʦʪ 6 ʜʦ 36 ʜʥʝʡ. ʇʦʟʜʥʝʩʧʝʣʳʤʠ ʩʦʨʪʘʤʠ ʦʢʘʟʘʣʠʩʴ ʂʘʨʤʝʥ, ʌʣʦʨʘ ʠʟ ʊʫʨʮʠʠ 
151-156 ʜʥʝʡ, ʦʙʨʘʟʝʮ ʠʟ ʖɸʈ 136 ʜʥʝʡ, Cocker  ʠʟ ʉʐɸ 130 ʜʥʝʡ, ɻʠʟʝ-90 ʠʟ ɽʛʠʧʪʘ 131. 

ʉʨʝʜʥʝʩʧʝʣʳʤʠ ʩʦʨʪʘʤʠ ʦʢʘʟʘʣʠʩʴ ʩʦʨʪʘ ʠʟ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ ɸʢʜʘʨʴʷ-16 123 ʜʥʝʡ, 
ɸʢ-ɸʣʪʳʥ, ɿʘʥʛʠ-ʘʪʘ-2, ʆʤʘʜ 127 ʜʥʝʡ. ʉʦʨʪʘ ʩʨʝʜʥʝʚʦʣʦʢʥʠʩʪʦʛʦ ʭʣʦʧʯʘʪʥʠʢʘ ʥʘ ʬʦʥʝ 

ʩʪʘʥʜʘʨʪʘ ʂʘʨʰʠ-8 ʚʩʝ ʠʩʧʳʪʳʚʘʝʤʳʝ ʦʙʨʘʟʮʳ ʦʢʘʟʘʣʠʩʴ ʧʦʟʜʥʝʩʧʝʣʳʤʠ. 
ɼʘʥʥʘʷ ʨʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ ʧʨʦʛʨʘʤʤʥʦ-ʮʝʣʝʚʦʛʦ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ 
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ʕʂʆʃʆɻʀʗʃʓפ ʉʓʅɸפʊɸ ɾʆנɸʈʓ ᴆʅɯʄɼɯ ʐɽʊɽʃɼɯʂ  

ʄɸפʊɸ ʉʆʈʊʊɸʈʓʅ ʊɸרɼɸʋ 

 

ʄʘʭʤʘʜʞʘʥʦʚ ʉ.ʇ.1, ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ סʳʣʳʤʜʘʨʳʥʳש ʢʘʥʜʠʜʘʪʳ  
ʊʦʭʝʪʦʚʘ ʃ.ɸ.2, ʘʫʳʣ h ʘʨʫʘʰʳʣʳס rסʳʣʳʤʜʘʨʳʥʳש ʜʦʢʪʦʨʳ, ʧʨʦʬʝʩʩʦʨ 

  ʢʘʥʜʠʜʘʪʳ שʳʣʳʤʜʘʨʳʥʳס ʳסʘʫʳʣ ʰʘʨʫʘʰʳʣʳ ,1.פ.ʦʩʪʘʢʦʚ ɸפ
ʊʘסʘʝʚ ɸ.ʄ.1, ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ סʳʣʳʤʜʘʨʳʥʳש ʢʘʥʜʠʜʘʪʳ 

ʂʦʩʪʘʢ ʆ.ɸ.1, ʤʘʛʠʩʪʨ 
ʄʘʭʤʘʜʞʘʥʦʚ ɼ. ʉ.1, ʙʘʢʘʣʘʚʨ 

 
1çʄʘϨʪʘ ʞϸʥʝ ʙʘϨʰʘ ʘʫʳʣ h ʘʨʫʘʰʳʣʳϤʳ ʪϸʞʽʨʠʙʝ ʩʪʘʥʮʠʷʩʳè, ɾʐʉ 

 ʧʦʩ ɸʪʘʢʝʥʪ, ϧʘʟʘϨʩʪʘʥ   
2çʓ.ɾʘϨʘʝʚ ʘʪʳʥʜʘϤʳ ϧʘʟʘϨ ʢϮʨʽʰ ʰʘʨʫʘʰʳʣʳϤʳ Ϥʳʣʳʤʠ-ʟʝʨʪʪʝʫ ʠʥʩʪʠʪʫʪʳè ɾʐʉ 

ʂʳʟʳʣʦʨʜʘ Ϩ., ϧʘʟʘϨʩʪʘʥ  

 

ɸשʜʘʪʧʘ. ɼᴅʥʜʽ ʜʘץʳʣʜʘʨʜʳש ʩʦʨʪʪʘʨʳ ᴅʜʝʪʪʝ ʦʣʘʨ ʘʨʥʘʡʳ ʞʘʩʘʣסʘʥ ʘʡʤʘץʪʳש ʪʦʧʳʨʘץ-
ʢʣʠʤʘʪʪʳץ ʞᴅʥʝ ʘʛʨʦʪʝʭʥʠʢʘʣʳץ ᴇשʜʝʫ ʞʘסʜʘʡʣʘʨʳʥʘ ʞʘץʩʳ ʙʝʡʽʤʜʝʣʝʜʽ. ʉʦʨʪʪʳש ʤײʥʜʘʡ 
ʙʝʡʽʤʜʝʣʛʽʰʪʽʛʽ ʥʝʤʝʩʝ ʪץײʳʤ ץʫʘʣʘʡʪʳʥ ʙʝʡʽʤʜʝʣʫʽ ץʦʨʰʘסʘʥ ʦʨʪʘʥʳש ʙʝʣʛʽʣʽ ʙʽʨ ʞʘסʜʘʡʳʥʜʘ 
ʪʘʙʠסʠ ʞᴅʥʝ ʞʘʩʘʥʜʳ ʩײʨʳʧʪʘʫʜʳש ʥᴅʪʠʞʝʩʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʊʘשʜʘʫ ʬʦʥʳ ʰʝʰʫʰʽ ʨᴇʣ 
ʘʪץʘʨʘʜʳ.  

ɹʽʨ ʘʛʨʦʵʢʦʣʦʛʠʷʣʳץ ʘʡʤʘץʪʘ ʩʦʨʪʪʳ ʰʳסʘʨʫ,  ʘʣ ʝʢʽʥʰʽ ʘʡʤʘץʪʘ ʦʥʳ ʙʘʧʪʘʫ - ᴇʥʜʽʨʽʩʢʝ 
ʝʥʛʽʟʫʜʝʛʽ ʩᴅʪʩʽʟʜʽʢʪʝʨʜʽש ʙʽʨ ʩʝʙʝʙʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʉʦʨʪʪʘʨʜʳש ʘʨʝʘʣʜʘʨʳ ʙʝʣʛʽʣʽ ʙʽʨ ʞʦʣʤʝʥ 
ʰʝʢʪʝʣʛʝʥ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʝש ʞʘץʩʳ ʩʦʨʪʪʘʨ, ᴅʜʝʪʪʝ, ʠʢʝʤʜʽʣʽʛʽʥʽש ʘʨץʘʩʳʥʜʘ װʣʢʝʥ ʘʫʜʘʥʜʘʨʜʘ 
ᴇʩʽʨʽʣʝʜʽ, ʷסʥʠ. ʞʘץʩʳ ʙʝʡʽʤʜʝʣʫ ʤװʤʢʽʥʜʽʢʪʝʨʽ ʞᴅʥʝ ʦʥʳײץ שʥʜʳʣʳסʳʥʳש ʤʘשʳʟʜʳ ʢʨʠʪʝʨʠʡʽ 
ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

ʂʣʠʤʘʪʪʳש ᴇʟʛʝʨʫʽʥʝ, ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ ʪʘʫʘʨʳʥ ᴇʥʜʽʨʫʰʽʣʝʨ ʤʝʥ ᴇשʜʝʫʰʽ 
 ʪʘץʩʘʧʘʩʳ ʙʘʨ ʤʘ ץʘʨʳ ʪʝʭʥʦʣʦʛʠʷʣʳסʞʦ שʳʥʳסʘʨʳ ʞᴅʥʝ ʪʘʣʰʳסᴇʥʽʤʜʽʣʽʛʽ ʞʦ ,שʡʳʤʜʘʨʜʳײ
ʩʦʨʪʪʘʨʳʥʘ ץʘʞʝʪʪʽʣʽʛʽʥʝ ʙʘʡʣʘʥʳʩʪʳ ʩʦסשʳ ʦʥʞʳʣʜʳץʪʘʨʜʘ çʄʘץʪʘ ʞᴅʥʝ ʙʘץʰʘ 
ʘʫʳʣʰʘʨʫʘʰʳʣʳסʳ ʪᴅʞʽʨʠʙʝ ʩʪʘʥʮʠʷʩʳè ɾʐʉ-ʜʝ ʤʘץʪʘʥʳ13 ש ʩʦʨʪʳ ʰʳסʘʨʳʣʜʳ. ɹײʣ ʩʦʨʪʪʘʨ, 
ʷסʥʠ 120-125 ʢװʥʜʝ ʝʨʪʝ ʧʽʩʫʽʤʝʥ, ʪʘʣʰʳץ ʰʳסʳʤʳ 37-40%, ʪʘʣʰʳײ ץʟʳʥʜʳסʳ 33,0-33,8 ʤʤ, 
ʤʠʢʨʦʥʝʡʨ 4,5-4,8 ʢᴇʨʩʝʪʢʽʰʪʝʨʽʤʝʥ ʝʨʝʢʰʝʣʝʥʽʧ, 4-5 ʪʠʧʪʽ ʪʘʣʰʳץ ʪװʨʽʥʝ ʞʘʪʘʜʳ.  

 ʨʢʠʷʜʘʥװʳʪʘʡʜʘʥ, ᴆʟʙʝʢʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʘʥ, ʊפ ,ʨʢʽʩʪʘʥ ʦʙʣʳʩʳʥʘװʜʘ ʊשʘʟʽʨʛʽ ʪʘפ
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ʩʦʨʪʪʘʨ ᴅʢʝʣʽʥʫʜʝ, ʝʛʽʣʛʝʥ ʩʦʨʪʪʘʨʜʳש ʽʰʽʥʜʝ ʜʝ ײץʥʜʳ ʤʘʪʝʨʠʘʣʜʘʨʳ ʙʘʨ,  ʦʣʘʨʜʳ ʩʝʣʝʢʮʠʷʣʳץ 
ʧʨʦʮʝʩʪʝ ʧʘʡʜʘʣʘʥʳʧ, ʞʦסʘʨʳ ʪʘʣʰʳץ ᴇʥʽʤʜʽʣʽʛʽ 43-44%, ʤʠʢʨʦʥʝʡʨ 4,4-4,5 ʢᴇʨʩʝʪʢʽʰʪʝʨʛʝ ʪᴅʥ 
ʞʘשʘ ʩʦʨʪʪʘʨʜʳ ʰʳסʘʨʫסʘ ʙʦʣʘʜʳ.  

ʊʽʨʝʢ ʩᴇʟʜʝʨ: ʩʦʨʪʳ, ʵʢʦʣʦʛʠʷʣʳץ ʩʳʥʘסʳ, ʰʳסʳʤʳ, ʪʘʣʰʳץʪʳײ שʟʳʥʜʳסʳ, ʩʘʫʳʪʳ. 
 

SELECTION OF HIGHLY PRODUCTIVE FOREIGN COTTON VARIETIES IN THE 

ECOLOGICAL TEST  

 
Makhmadzhanov S.P.1, Candidate of Agricultural Sciences  

Tokhetova L.A.2, Doctor of Agricultural Sciences, Professor  

Kostakov A.K.1, Candidate of Agricultural Sciences  
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1LLP çAgricultural experimental station of cotton and melon growingè, Atakent, Kazakhstan  

2LLP çKazakh Research Institute ʦf Rice Growing named after I.Zhakhaevè, Kyzylorda city, Kazakhstan 
 

Annotation. Varieties of agricultural crops are usually best adapted to the soil-climatic and 
agrotechnical conditions of cultivation of the zone where they were specifically created. Such adaptability 
or hereditary adaptation of a variety is the result of natural and artificial selection in specific 
environmental conditions. Selection background plays a decisive role Breeding varieties in one agro-
ecological zone and cultivation in another is one of the reasons for the failures in their introduction into 
production. The ranges of varieties are limited in a certain way. However, the best varieties are usually 
cultivated over large areas due to their plasticity, i.e. good adaptive capabilities and are the most 
important criterion for its value. Due to climate change, the need of agricultural producers and processing 
organizations for cotton varieties with a high yield and high technological qualities of the fiber, 13 
varieties of cotton have been created in LLP "SHOS cotton growing and melon growing" over the past 
decades. The cultivars differ in precocity 120-125 days, fiber yield 37-40%, fiber length 33.0-33.8 mm, 
microneur 4.5-4.8, belong to 4-5 fiber type. At present, varieties from China, the Republic of Uzbekistan, 
Turkey are imported to the Turkestan region, among the sown varieties there is a valuable material that 
can be used in the breeding process when breeding new varieties with a high fiber yield of 43-44% and a 
microneur of 4.4-4.5. 

Keywords: variety, environmental test, yield, fiber length, boll. 
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1 ϧʘʟʘϨ ʝʛʽʥʰʽʣʽʢ ʞϸʥʝ Ϻʩʽʤʜʽʢ ʰʘʨʫʘʰʳʣʳϤʳ Ϥʳʣʳʤʠ-ʟʝʨʪʪʝʫ ʠʥʩʪʠʪʫʪʳ 

ɸʣʤʘʣʳʙʘϨ ʘʫʳʣʳ, ɸʣʤʘʪʳ ʦʙʣʳʩʳ, ϧʘʟʘϨʩʪʘʥ  
2 Ϸʣ-ʌʘʨʘʙʠ ʘʪʳʥʜʘϤʳ ϧʘʟʘϨ ϰʣʪʪʳϨ ʫʥʠʚʝʨʩʠʪʝʪʽ, ɸʣʤʘʪʳ Ϩ., ϧʘʟʘϨʩʪʘʥ  

 
Aשʜʘʪʧʘ. ɸʣʰʘץ ʙʫʜʘʥʜʘʩʪʳʨʫʜʘ ʙʦʣʘʪʳʥ ʩᴅʡʢʝʩʩʽʟʜʽʢ ʧʨʦʮʝʩʩʽ ʪʦʟʘץ שʘʧʰʳסʳʥʜʘסʳ 

ʪʦʟʘש ʢʣʝʪʢʘʣʘʨʳʥʳש ʘʥʘʣʳץ ʛװʣ ײʣʧʘʩʳʥʘ ʝʥʛʝʥʥʝʥ ʢʝʡʽʥ ᴅʨʽ ץʘʨʘʡ ᴇʩʫ, ʜʘʤʫ ʩʘʪʳʣʘʨʳʥ 
ʢʝʰʝʫʽʣʜʝʪʝʜʽ. פʘʰʳץ ʪʫʳʩʪʘʨʜʳ ʙʫʜʘʥʜʘʩʪʳʨʫʜʘ ʙʦʣʘʪʳʥ ʢʣʝʪʢʘʣʳײ ,ץʣʧʘʣʳץ, ʜʝשʛʝʡʜʝ ʞװʨʝʪʽʥ 
ʘʫʳʪץʫʣʘʨ, ʝש ʘʣʜʳʤʝʥ ʪʦʟʘשʥʳש, ʪʦʟʘש ʪװʪʽʢʰʝʩʽʥʽײ שʨʳץʪʘʥʫʳ ʤʝʥ ʜᴅʥʥʽש ʪװʟʽʣʫʽ ʢʝʟʽʥʜʝ 
ʩᴅʡʢʝʩʩʽʟʜʽʢ ʩʝʙʝʙʽʥʝʥ ʝʢʝʥʜʽʛʽʥ ʢᴇʨʩʝʪʪʽ. ʕʥʜʦʩʧʝʨʤ ʢʣʝʪʢʘʣʘʨʳʥʳײ שʨʳץʪʳץ ʛʝʥʝʨʘʪʠʚʪʽ ʞʳʥʳʩ 
ʢʣʝʪʢʘʣʘʨʳʥʳש ʢʝʰʝʫʽʣʜʝʧ ʢʝʣʫʽ ʩʘʣʜʘʨʳʥʘʥ ײʨʳץʪʘʥʫ ʧʨʦʮʝʩʩʽʥʝ ʢᴇʧ ʢʝʜʝʨʛʽ ʙʦʣסʘʥʳ 
ʘʥʳץʪʘʣʜʳ. ɾʳʥʳʩ ʢʣʝʪʢʘʣʘʨʳʥʳש (ʛʝʥʝʨʘʪʠʚʪʽ, ʚʝʛʝʪʘʪʠʚʪʽ) ʤʝʡʦʟʜʳץ ʙᴇʣʽʥʫʽ ʤʝʨʟʽʤʽʥʜʝ ʜײʨʳʩ 
ʙᴇʣʽʥʙʝʡ, ʭʨʦʤʦʩʦʤʜʘʨʜʳץ שʘʣʳʩ ץʘʣʫʳʥʘʥ, ᴅʨʪװʨʣʽ ʬʨʘʛʤʝʥʪʪʝʨʜʽש ʪװʟʽʣʫʽʥʝʥ, ʢʣʝʪʢʘ 
ʷʜʨʦʣʘʨʳʥʳש ʪʝש ʙᴇʣʽʥʙʝʫʽʥʝʥ, ʢᴇʧʽʨʣʝʨʜʽש ʧʘʡʜʘ ʙʦʣʫʳʥʘʥ, ʙᴇʣʽʥʫʛʝ ʪʠʽʩʪʽ ʭʨʦʤʦʩʦʤʜʘʨʜʳש 
ᴅʨʪʘʨʘʧץʘ ץʘʰʳʧ ʢʝʪʫʽ ʩʘʣʜʘʨʳʥʘʥ ʙʦʣʘʪʳʥʜʳסʳ ʘʥʳץʪʘʣʜʳ. ʉᴅʡʢʝʩʩʽʟʜʽʢ ʪʦʟʘש ʪװʪʽʢʰʝʩʽʥʽש, 
 ʳʤץײʘʜʘ ʪץʣʧʘʣʘʨʳ ʤʝʥ ʙʘʩײ ʙᴇʣʽʥʫʽ ʢʝʟʽʥʜʝ, ʵʥʜʦʩʧʝʨʤ שʳ ʛʝʥʝʨʘʪʠʚʪʽ ʷʜʨʦʣʘʨʜʳסʘʙʳʥʜʘץ ץʨʳײ
 שʪʘʣʜʳ. ʊʦʟʘץʳ ʘʥʳסʨʤʝʫʽ ʥᴅʪʠʞʝʩʽʥʜʝ ʙʦʣʘʪʳʥʜʳװʨʳʩ ʞײʜ שʨʝʪʽʥ ʨʝʘʢʮʠʷʣʘʨʜʳװʳʥʜʘ ʞסʘʧʰʳץ
ʪװʡʽʨʰʝʢʪʝʨʽʥʽײ שʨʳץ ʧʝʥ ʵʥʜʦʩʧʝʨʤ ʢʣʝʪʢʘʣʘʨʳʤʝʥ ʩᴅʡʢʝʩʩʽʟʜʽʢʪʽש ʙʘʨʣʳץ ʤʦʨʬʦʣʦʛʠʷʣʳץ 
ʙײʟʳʣʳʩʪʘʨʜʳ ʪᴅʞʽʨʙʠʝʛʝ ʘʣʳʥסʘʥ ʢʦʤʙʠʥʘʮʠʷʣʘʨ װʰʽʥ ץײʩʘʩ, ʙʽʨʪʝʢʪʝʩ ʙʦʣסʘʥʳ ʙʘʡץʘʣʜʳ. ɹʫʜʘʥ 
ʜᴅʥʽʥʽש ᴇʤʽʨʰʝשʜʽʛʽʥʽש ʙʦʣʤʘʫʳʥʳש ʥʝʛʽʟʛʽ ʩʝʙʝʙʽ ʙʫʜʘʥʜʘʩʪʳʨʫסʘ ʘʣʳʥסʘʥ ʛʝʥʦʪʠʧʪʝʨʜʽש 
ʛʝʥʦʤʜʳײץ ץʨʳʣʳʤʳʥʳש ʩᴅʡʢʝʩ ʢʝʣʤʝʫʽʥʝʥ ʙʦʣʘʜʳ. 

ʊʽʨʝʢ ʩᴇʟʜʝʨ: ʘʥʘʣʳץ ʪʦʟʘש, ʛװʣʜʝʨ, ʘʪʘʣʳץ ʪʦʟʘץ שʘʧʰʳץʪʘʨʳ, ʤʠʪʦʟ, ʤʝʡʦʟ, ʛʝʥʝʨʘʪʠʚʪʽ, 
ʚʝʛʝʪʘʪʠʚʪʽ, ʢʣʝʪʢʘʣʘʨ. 

 

ʂʽʨʽʩʧʝ. ɹʠʜʘʡ ʜʘץʳʣʳʥʳש ʞʘשʘ ʩʦʨʪʪʘʨʳʥ ʰʳסʘʨʫ װʰʽʥ ʢʣʘʩʩʠʢʘʣʳץ ʪװʨʽʰʽʣʽʢ 
ᴅʜʽʩʪʝʨʤʝʥ (ʙʫʜʘʥʜʘʩʪʳʨʫ, ʩײʨʳʧʪʘʫ) ץʘʪʘʨ ʞʘʙʘʡʳ, ץʘʰʳץ ʪʫʳʩʪʘʨ ʤʝʥ ʪװʨʣʝʨʽʥ 
ʧʘʡʜʘʣʘʥʫ ʩʝʣʝʢʮʠʷ װʰʽʥ ᴇʟʝʢʪʽ ʤᴅʩʝʣʝ [1]. ɹʠʜʘʡ ʜʘץʳʣʳʥʳש ʞʘʙʘʡʳ ʪʫʳʩʪʘʨʳ ʤʝʥ 

ʪװʨʣʝʨʥʽש ʛʝʥʦʤ ײץʨʘʤʳʥʜʘ ʧʨʘʢʪʠʢʘʣʳץ ʩʝʣʝʢʮʠʷסʘ ץʘʞʝʪʪʪʽ ʢᴇʧʪʝʛʝʥ ʧʘʡʜʘʣʳ ʙʝʣʛʽʣʝʨ 
ʤʝʥ ʛʝʥʢᴇʟʜʝʨʽ ʙʘʨ. ʆʩʳ ʛʝʥʢᴇʟʜʝʨʽʥ ʮʠʪʦʛʝʥʝʪʠʢʘʣʳץ ʠʥʞʝʥʝʨʣʽʢ ʪʘʣʜʘʫʣʘʨ, 

ʟʝʨʪʪʝʫʣʝʨʜʽש ʥᴅʪʠʞʝʩʽʥʜʝ ʤᴅʜʝʥʠ ʙʠʜʘʡ ʛʝʥʦʤʳʥʘ ʞʘʙʘʡʳ ʛʝʥʢᴇʟʜʝʨʽʥ ʝʥʛʽʟʫ, ʞʘשʘ 
ʩʠʥʪʝʪʠʢʘʣʳץ ᴇʩʽʤʜʽʢʪʝʨ ʩʝʨʠʷʩʳʥ ʘʣʫ ʟʝʨʪʪʝʫʣʝʨʽ ʞװʨʛʽʟʽʣʽʧ ʢʝʣʝʜʽ [2, 3]. 

ʆʩʳʥʜʘʡ ʟʝʨʪʪʝʫʣʝʨ ʧʨʘʢʪʠʢʘʣʳץ ʪʘ, ʪʝʦʨʠʷʣʳץ ʪʘ ʩʝʣʝʢʮʠʷ װʰʽʥ ʪʠʽʤʜʽ ʝʢʝʥʜʽʛʽ 

 .ʙʝʢʪʝʨʜʝ ʢʝʟʜʝʩʝʜʽ [4, 5]שʳʣʳʤʠ ʝס
ɿʝʨʪʪʝʫ ʞײʤʳʩʪʘʨʳ ʢʣʝʪʢʘʣʳײ ,ץʣʧʘʣʳץ ʜʝשʛʝʡʜʝ ʠʥʞʝʥʝʨʣʽʢ ᴅʜʽʩʪʝʨʤʝʥ 

ʦʨʳʥʜʘʣʘʜʳ. ʆʩʳ ᴅʜʽʩʧʝʥ ʙʠʜʘʡ, ץʘʨʘʙʠʜʘʡ ʜʘץʳʣʜʘʨʳʥ ʙʫʜʘʥʜʘʩʪʳʨʫ ʘʨץʳʣʳ ʘʜʘʤ ᴇʟ 
 ʘʨʳʧ ᴇʥʜʽʨʽʩʢʝ ʝʥʛʽʟʜʽ [6]. ʊʨʠʪʠʢʘʣʝ ʩʝʣʝʢʮʠʷʩʳ ʤʝʥסʳʣʳʥ ʰʳץʦʣʳʤʝʥ ʪʨʠʪʠʢʘʣʝ ʜʘץ
ʛʝʥʝʪʠʢʘʩʳ, ʪʝʭʥʦʣʦʛʠʷʩʳ ʙʦʡʳʥʰʘ ʢᴇʧʪʝʛʝʥ ʙʠʦʣʦʛʠʷ, ʘʛʨʦʥʦʤʠʷ, ʬʠʟʠʦʣʦʛʠʷ, 

ʙʠʦʭʠʤʠʷ, ʠʤʤʫʥʦʣʦʛʠʷ ʤʝʥ ʪʝʭʥʦʣʦʛʠʷ ʤʘʤʘʥʜʘʨʳ ʤʦʣ ʢᴇʣʝʤʜʝ ʟʝʨʪʪʝʫʣʝʨ ʞװʨʛʽʟʽʧ 
ʢʝʣʝʜʽ [7, 8]. 

 ʢᴇʧʪʝʛʝʥ שʨʛʝʥ ʩʦʨʪʪʘʨʜʳװʳ ᴇʥʜʽʨʽʩʽʥʜʝ ʝʛʽʣʽʧ ʞסʳʪʪʘ ʘʫʳʣ ʰʘʨʫʘʰʳʣʳץʘʟʽʨʛʽ ʫʘפ
ʢʝʤʰʽʣʽʢʪʝʨʽ ʙʘʨ. ʂᴇʧʰʽʣʽʢ ʩʦʨʪʪʘʨ ʩʳʨʪץʳ ʦʨʪʘʜʘ ʙʦʣʘʪʳʥ ʪװʨʣʽ ᴇʩʽʤʜʽʢ ʘʫʨʫʣʘʨʳʥʘ (ʪʘʪ, 
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 ,ʘץץʘ, ʳʩʪʳץץʰʳʣʳץʘסʨײץ ʡʝ, ʩʝʧʪʦʨʠʦʟ ʪ.ʙ) ʪᴇʟʽʤʜʽʣʽʛʽ ʪᴇʤʝʥ. ʉʦʥʳʤʝʥ ʙʽʨʛʝװʘʨʘʢץ
 ץʩʘʧʘʣʳ שʘʷʟʜʘʨʳʥʘ ʪᴇʟʽʤʜʽʣʽʛʽ ʪᴇʤʝʥʛʽ ʜᴅʨʝʞʝʜʝ ʝʢʝʥʜʽʛʽ ʙʝʣʛʽʣʽ. ʉʦʨʪʪʘʨʜʳ שʳʩʪʳץ
 ʪʘʣʘʧʪʘʨʳʥ שᴇʥʜʽʨʽʩʪʽ (ʫʳʟʳ, ʢʨʘʭʤʘʣʳ, ʤʠʥʝʨʘʣ ʟʘʪʪʘʨʳץʢʣʝʡʢʦʚʠʥʘʩʳ, ʘ) ʘʩʠʝʪʪʝʨʽ ʜʝץ

 .ʨʽʰʽʣʽʢ (Tװʳʥʜʘ ʜʝʨʣʽʢ ʪסʙʘʨʣʳ שʣ ᴇʥʜʽʨʽʩʪʝʛʽ ʩʦʨʪʪʘʨʜʳײʘʪʪʘʥʜʳʨʤʘʡ ʢʝʣʝʜʽ. ɹסʘʥʘץ
aestivum) ʙʫʜʘʥʜʘʩʪʳʨʫ ᴅʜʽʩʽʤʝʥ ʘʣʳʥסʘʥ. ᴆʩʽʤʜʽʢʪʝ ʛʝʥʝʪʠʢʘʣʳץ ץʦʨ, ʛʝʥʜʽʢ, ʛʝʥʢᴇʟʜʝʨʽ 

ʘʟʘʡסʘʥ. ʆʩʳסʘʥ ʦʨʘʡ ʩʝʣʝʢʮʠʷʥʳש ʢʣʘʩʩʠʢʘʣʳץ ᴅʜʽʩʪʝʨʽʤʝʥ (ʙʫʜʘʥʜʘʩʪʳʨʫ, ʩײʨʳʧʪʘʫ) 
 ʠʥʞʝʥʝʨʣʽʢ ʪᴅʩʽʣʜʝʨʜʽ ʧʘʡʜʘʣʘʥʳʧ ʙʠʜʘʡ ץʮʠʪʦʛʝʥʝʪʠʢʘʣʳ ,ץʘʪʘʨ, ʛʝʥʝʪʠʢʘʣʳץ
ʜʘץʳʣʳʥʳש ʞʘʙʘʡʳ ʪʫʳʩʪʘʨʳ ʤʝʥ ʪװʨʣʝʨʽʥ (Aegilops, Agropyron, Secale, Elimus ʞᴅʥʝ ʪ.ʙ.) 

ʧʨʘʢʪʠʢʘʣʳץ ʩʝʣʝʢʮʠʷסʘ ʧʘʡʜʘʣʘʥʫ ʪʠʽʤʜʽ ᴅʜʽʩ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ [9, 10]. 
ɼʝʛʝʥʤʝʥ, ʙʽʨץʘʪʘʨ ץʠʳʥʰʳʣʳץʪʘʨʳ ʜʘ ʙʘʨ ʝʢʝʥʜʽʛʽ ʙʝʣʛʽʣʽ. ɹʽʨʽʥʰʽʜʝʥ ʙʫʜʘʥʜʘʩʫ 

ʧʨʦʮʝʩʽʥʽש ʪᴇʤʝʥʛʽ ʜʝשʛʝʡʜʝ ʞװʨʫʽ (ʙʫʜʘʥʜʘʩʫʜʳש ʙʦʣʤʘʫʳ), ʝʢʽʥʰʽʜʝʥ ʘʣʳʥסʘʥ ʙʽʨʽʥʰʽ 
 ʰʽʥʰʽʜʝʥ ʙʽʨʽʥʰʽװ ,ʪᴇʤʝʥ ʙʦʣʫʳ (ʳסʪʳץʞʦ שʜʽʛʽʥʽשᴇʤʽʨʰʝ) שʜʽʛʽʥʽשᴇʤʽʨʰʝ שʜᴅʥʽʥʽ ץʨʧʘײ
 ץʘʥʘʣʳ ,ץʳ ʘʪʘʣʳסʙʘʨʣʳ שʥʳײʄ .(ʳסʪʘʟʘʣʳ) ʙʦʣʤʘʫʳ שʘʙʽʣʝʪʽʥʽץ ᴇʩʽʤʜʽʢ ʙʝʨʫ שʪʳץʨʧʘײ

ᴇʩʽʤʜʽʢʪʝʨʜʽש ʛʝʥʦʤ ײץʨʳʣʳʤʳʥʜʘסʳ ʭʨʦʤʦʩʦʤ ʘʧʧʘʨʘʪʳʥʳש ʙʽʨ-ʙʽʨʽʤʝʥ ʩᴅʡʢʝʩ 
ʢʝʣʤʝʫʽʥʝʥ ʙʦʣʘʪʳʥ ʙʠʦʣʦʛʠʷʣʳײץ ץʙʳʣʳʩʪʘʨ. ʄʠʪʦʟ, ʤʝʡʦʟ ʪʘʙʠסʘʪʳʥʳש ʧʘʪʦʣʦʛʠʷʣʳץ 

ᴇʟʛʝʨʽʩʪʝʨʽʥʝʥ, ʢʣʝʪʢʘʥʳש ʷʜʨʦʩʳ ʤʝʥ ʮʠʪʦʧʣʘʟʤʘʩʳʥʳש ʙʽʨ-ʙʽʨʽʤʝʥ ץʘʨʳʤ-ץʘʪʳʥʘʩʳʥʳש 
ʙײʟʳʣʫʳʥʘʥ, ײʨʳץ ʞᴅʥʝ ʵʥʜʦʩʧʝʨʤ ʢʣʝʪʢʘʣʘʨʳʥʳש ʜʘʤʫʳʥʜʘסʳ ᴇʟʛʝʨʽʩʪʝʨʜʝʥ ʙʦʣʘʪʳʥ 
ʩʝʡʢʝʩ ʢʝʣʤʝʫʰʽʣʽʢ [11]. ʆʩʳ ʩײʨʘץʪʘʨʜʳש ʙʘʨʣʳסʳ ʜʘ ᴅʣʽ ʪʦʣʳץ ʟʝʨʪʪʝʣʽʧ ʪʘʣʜʘʥʙʘסʘʥ. 

ɹʽʟʜʽש ʟʝʨʪʪʝʫ ʪᴅʞʽʨʙʠʝʤʽʟʜʽש ʤʘץʩʘʪʳʜʘ ʪʫʳʩʪʘʨʜʳ ʙʫʜʘʥʜʘʩʪʳʨʫʜʘ ʙʦʣʘʪʳʥ 
ʩʝʡʢʝʩʢʝʣʤʝʫʰʽʣʽʢʪʽש ʢʝʡʙʽʨ ʤᴅʩʝʣʝʨʽʥ ʘʥʳץʪʘʫ ʙʦʣʘʪʳʥ. 

ɿʝʨʪʪʝʫ ʤʘʪʝʨʠʘʣʜʘʨʳ ʤʝʥ ᴅʜʽʩʪʝʨʽ. ɿʝʨʪʪʝʫ ʞײʤʳʩʪʘʨʳ פʘʟʘץ ʝʛʽʥʰʽʣʽʢ ʞᴅʥʝ 
ᴇʩʽʤʜʽʢ ʰʘʨʫʘʰʳʣʳסʳ סʳʣʳʤʠ-ʟʝʨʪʪʝʫ ʠʥʩʪʠʪʫʪʳʥʳש ʦʨʛʘʥʠʢʘʣʳץ ʝʛʽʥʰʽʣʽʢ 
ʟʝʨʪʭʘʥʘʩʳʥʳש ʝʛʽʩʪʽʢ ʘʣץʘʙʳʥʜʘ ʞװʨʛʽʟʽʣʜʽ. ɽʛʽʩʪʽʢ ɸʣʤʘʪʳ ץʘʣʘʩʳʥʳש ʙʘʪʳʩʳʥʜʘ 25 

ʰʘʨʰʳ ʢʤ ʪʘʫ ʝʪʝʛʽʥʜʝ ʦʨʥʘʣʘʩץʘʥ (ʪʝשʽʟ ʜʝשʛʝʡʽʥʝʥ 740 ʤ ʙʠʽʢʪʽʢʪʝ ʦʨʥʘʣʘʩץʘʥ). ɸʫʘ 
ʨʘʡʳ ʩʘʣʳʩʪʘʨʤʘʣʳ ʞʘסʜʘʡʜʘ ץʳʩʳ ʞײʤʩʘץ , ʳʣסʘʣʜʳʣʳסʳ ʤʦʣ, ʢᴇʢʪʝʤʽ ʩʘʣץʳʥ, ʞʘʟʳ 

ʳʩʪʳץ, ʢװʟʽ ײץʨסʘץ ʙʦʣʘʜʳ. פʳʩʪʘ ץʘʨʜʳץ שʘʣʳשʜʳסʳ 15-20 ʩʤ ʙʦʣʘʜʳ. ɾʳʣ ʙʦʡʳʥʰʘ 
ʞʘʫʳʥ-ʰʘʰʳʥʥʳש ʩʘʥʜʳץ ʤᴇʣʰʝʨʽ 332-645 ʤʤ ײץʨʘʡʜʳ.  

ʓʣסʘʣʜʳש ʤʦʣ ʪװʩʫʽ ʢʝʟʝשʽ ʥʘʫʨʳʟ-ʤʘʫʩʳʤ ʘʡʣʘʨʳʥʜʘ ʢʝʟʜʝʩʝʜʽ. ɾʘʟ ʘʡʣʘʨʳʥʜʘ 

ʢװʥʥʽש ʳʩʪʳסʳ +400ʉ ʜʝʡʽʥ ʢᴇʪʝʨʽʣʝʪʽʥ ʤʝʟʛʽʣʜʝʨʽʜʝ ʙʦʣʘʜʳ. ʊʦʧʳʨʘײץ ץʨʘʤʳ ʩײʨ 
ʢʘʪhʘʥʜʳ, ʙʘʣʰʳץʪʳ, ץʘʨʘʰʽʨʽʢ ײץʨʘʤʳ 1,7 ʜʝʥ 3,0 % ʜʝʡʽʥ, ʞʘʣʧʳ ʘʟʦʪ ʵʣʝʤʝʥʪʪʽש 

 ʤᴇʣʰʝʨʽ 0,16%, ʢʘʣʠʡ 2,0 % ʰʘʤʘʩʳʥʜʘ ʢʝʟʜʝʩʝʜʽ. ɾʝʨ שʨʘʤʳʥʳײץ ʨʘʤʳ 2 %, ʬʦʩʬʦʨײץ
ʘʩʪʳ ʩʫʳʥʳש ʤᴇʣʰʝʨʽ 5 ʤʝʪʨʜʝʥ 30 ʤʝʪʨʛʝ ʜʝʡʽʥ ʘʫʳʪץʳʧ ʦʪʳʨʘʜʳ. 

ɿʝʨʪʪʝʫ ʥʳʩʘʥʳʥʘ ʘʥʘʣʳץ ʨʝʪʽʥʜʝ ʢװʟʜʽʢ ʙʠʜʘʡ ʛʝʥץʦʨʳʥʜʘסʳ ʦʩʳ ʘʣץʘʧץʘ ʘʫʜʘʥ-

ʜʘʩʪʳʨʳʣסʘʥ (T. aestivum L) ʞײʤʩʘץ ʞᴅʥʝ ץʘʪʪʳ (T. clurum L)  ʙʠʜʘʡʜʳש - ɹʝʟʦʩʪʘʷ, ɸʣʤʘ-
ɸʪʠʥʩʢʘʷ ʧʦʣʫʢʘʨʣʠʢʦʚʘʷ, פʘʨʣʳסʘʰ, ʇʨʦʛʨʝʩʩ, ʄʠʨʦʥʦʚʩʢʘʷ 808, ʂʨʘʩʥʦʚʦʜʦʧʘʜʥʘʷ 

210, ʕʨʠʪʨʦʩʧʝʨʤʫʤ 350, ɼʥʝʧʨʦʚʩʢʘʷ 521, ʅʦʚʣʠʯʫʨʥʠʢʘ, ʍʘʨʴʢʦʚ 46 ʪ.ʙ. ʩʦʨʪʪʘʨʳ 
ʝʥʛʽʟʽʣʜʽ. 

ɹʫʜʘʥʜʘʩʪʳʨʫ ʢʦʤʙʠʥʘʮʠʷʩʳʥʘ ʘʪʘʣʳץ (ʪʦʟʘשʜʘʥʜʳʨʫʰʳ) ʨʝʪʽʥʜʝ ʙʠʜʘʡ 

ʜʘץʳʣʳʥʳש ʞʘʙʘʡʳ ᴇʩʝʪʽʥ ʪʫʳʩʳ Aegilops L ʪװʨʣʝʨʽ ʘʣʳʥʜʳ:  
1. Ae. triaristata Willd (2n=28). ᴇʩʽʤʜʽʢ ʙʽʨ ʞʳʣʜʳץ, ʢװʟʜʽʢ, ʤʘʩʘסʳʥʜʘ 3-4 

ʤʘʩʘץʰʘʣʘʨʳ ʙʘʨ, ʤʘʩʘסʳ ʘʟ ʢᴇʣʝʤʜʝ ʩװʡʽʨʣʝʫ, ײʟʳʥʰʘ, ʤʘʩʘץʰʘʣʘʨʜʳש ʙʫʳʥʜʘʨʳʥʳש 
ʙᴅʨʽ ʪװʢʰʝʣʝʨʤʝʥ ץʘʧʪʘʣסʘʥ. ʄʘʩʘץʪʘסʳ ʪᴇʤʝʥʛʽ ʤʘʩʘץʰʘʣʘʨʳʥʳש ʙʽʨʝʫʽ סʘʥʘ 3 ץʳʣʪʳץץʘ, 
ʢʝʣʝʩʽʩʽ 2 ץʳʣʪʳץʪʳ ʙʦʣʳʧ ʢʝʣʝʜʽ. ʂװʥ ʩᴅʫʣʝʩʽ ʢᴇʧ ʪװʩʝʪʽʥ ʝשʢʝʫ ʞʝʨʣʝʨʜʝ ץʳʡʳʨʰʘץ 

ʪʘʩʪʳ, ײץʨסʘץ ʞʝʨʣʝʨʜʝ ᴇʩʝʜʽ. 
2. Ae. triuncialis L (2n=28). ʂᴇʧ ʞʳʣʜʳץ ᴇʩʽʤʜʽʢ ʢװʟʜʝʜʝ, ʞʘʟʜʘʜʘ ʝʛʽʣʝʜʽ. ʄʘʩʘסʳ 

 ʰʘץʣʜʽ ʙʦʣʳʧ ʢʝʣʝʜʽ. ʄʘʩʘװʰʘʣʘʨʳ 2-3 ʛץʰʘʣʘʨʳ ʙʘʨ. ʄʘʩʘץʟʳʥʰʘ ʦʥʜʘ 4-7 ʜʝʡʽʥ ʤʘʩʘײ
 ʳץʳ ʜᴅʥʜʝʨʽ ʩʳʨʪסʰʘʜʘץʪʘʨʳ ʙʦʣʘʜʳ. ʄʘʩʘץʳʣʪʳץ ʘʫʳʟʜʘʨʳʥʜʘ 2-ʜʝʥ 4-ʢʝ ʜʝʡʽʥץ
 .ʘʥסʘʧʪʘʣץ ʢʰʝʣʝʨʤʝʥװʘʫʳʟʳʤʝʥ ᴇʩʝʜʽ. ᴆʩʽʤʜʽʢ ʪץ

3. Ae. cylindrica Host (2n=28). ᴆʩʽʤʜʽʢ ʙʠʽʢʪʽʛʽ 40-45 ʩʤ, ʪװʧʪʝʥʫʽ ᴇʪʝ ʞʦסʘʨʳ (20-25 
ʩʘʙʘסʳ ʙʦʣʜʳ) ʤʘʩʘסʳ ʮʠʣʠʥʜʨ ʪᴅʨʽʟʜʽ ײʟʳʥʰʘ, ײʟʳʥʜʳסʳ 8-10 ʩʤ, ʦʥʜʘ 7-8 ʤʘʩʘץʰʘʣʘʨ 

ʦʨʥʘʣʘʩץʘʥ. ʄʘʩʘסʳ ץʳʣʪʳץʩʳʟ, ʪװʢʰʝʣʝʨʽ ʞʦץ. ʄʘʩʘץʰʘ ץʘʫʳʟʜʘʨʳ ץʘʪʪʳ, ץʳʨʳ 
ʙʦʣʤʘʡʜʳ. ᴆʩʽʤʜʽʢ ʝʨʪʝ ʧʽʩʝʜʽ, ʘʫʨʫʣʘʨסʘ ʪᴇʟʽʤʜʽ.  
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4. Ae. sqnarrosa L (2n=28). ᴆʩʽʤʜʽʢʪʽש ʙʽʨ ʞʳʣʜʳסʳʜʘ, ʝʢʽ ʞʳʣʳʜʳסʳʜʘ ʙʘʨ. 
ʄʘʩʘסʳ ײʟʳʥʰʘ ʮʠʣʠʥʜʨ ʪᴅʨʽʟʜʽ, ʤʘʩʘץʰʘʩʳʥʜʘ 3 ʪʝʥ 5 ʜʝʡʽʥ ʛװʣʽ ʙʘʨ, ʤʘʩʘץʰʘʣʘʨʳ 
 .ʘʰשʩʳʟ, ʞʘʣʘץʳʣʪʳץ

ɹʫʜʘʥʜʘʩʪʳʨʫ ʞײʤʳʩʳʥʘ ʘʥʘʣʳץ ᴇʩʽʤʜʽʢʪʽש (ʙʠʜʘʡʜʳש) ʙʘʩ ʤʘʩʘץʪʘʨʳ ʽʨʽʢʪʝʣʽʧ 
ʘʣʳʥʜʳ. ʄʘʩʘץʪʘʨʜʳ ʘʪʘʣʳץʩʳʟʜʘʥʜʳʨʫ ʞײʤʳʩʳ (ʘʪʘʣʳץ ʛװʣʽʥ ʘʣʳʧ ʪʘʩʪʘʫ), ʙʠʜʘʡ 

ʩʝʣʝʢʮʠʷʩʳʥʜʘ ץʦʣʜʘʥʳʩʪʘ ʞװʨʛʝʥ ɺʀʈ ᴅʜʽʩʪʝʨʽ (ɹװʢʽʣʦʜʘץʪʳץ ᴇʩʽʤʜʽʢʪʝʨ ʠʥʩʪʠʪʫʪʳ) 
ʙʦʡʳʥʰʘ ʞװʨʛʽʟʽʣʜʽ. ɹʠʜʘʡ ʤʘʩʘסʳʥʳש ʞʦסʘʨʳ ʞʘʧʳʨʘײ ץʷʩʳʥʘʥ 2-3 ʩʤ ʰʳץץʘʥ ʢʝʟʝשʜʝ 
ʞװʨʛʽʟʽʣʝʜʽ. ʆʣ ʢʝʟʜʝʨʜʝ ᴇʩʽʤʜʽʢʪʽש ʘʪʘʣʳץ ʛװʣ ץʘʧʰʳסʳ ʪʦʣʳץ ʜʘʤʳʤʘסʘʥ ʢᴇʢ ʢװʡʽʥʜʝ 

ʙʦʣʘʜʳ. ɸʥʘʣʳץ ʛװʣʽʜʝ ʘʪʘʣʳץ ʛװʣ ʪʦʟʘשʜʘʨʳʥ ץʘʙʳʣʜʘʫסʘ ʞʘʨʘʤʩʳʟ, ʧʽʩʽʧ ʞʝʪʽʣʤʝʛʝʥ. 
ʆʩʳʥʜʘʡ ʤʝʨʟʽʤʜʝ ʘʪʘʣʳץʩʳʟʜʘʥʜʳʨʫ ʞײʤʳʩʳʥ ʞװʨʛʽʟʫ ᴇʪʝ ʪʠʽʤʜʽ ʙʦʣʘʜʳ. 2-3 ʢװʥʥʝʥ 

ʢʝʡʽʥ ʘʥʘʣʳץ ʞᴅʥʝ ʘʪʘʣʳץ ʛװʣʜʝʨ ײʨʳץʪʘʥʫסʘ ʜʘʡʳʥ ʙʦʣʘʜʳ.  
ɸʥʘʣʳץ ʨʝʪʽʥʜʝ ʘʣʳʥסʘʥ ʙʠʜʘʡ ʤʘʩʘסʳʥʳש ʦʨʪʘסשʳ ʙᴇʣʽʛʽʥʝʥ 20-22 ʤʘʩʘץʰʘʣʘʨʜʳש 

ʘʥʘʣʳץ ʛװʣʽʥ ʟʘץʳʤʜʘʤʘʡ ʧʠʥʮʝʪ ײץʨʘʣʳ ʘʨץʳʣʳ ʘʪʘʣʳץ ʛװʣʜʝʨʜʽװ שʰ ʪʦʟʘץ שʘʧʰʳסʳʥ 

ʘʣʳʧ ʪʘʩʪʘʣʘʜʳ. ʉʦʥʜʘ ʤʘʩʘץʪʳש ʦʨʪʘסשʳ ʙᴇʣʽʛʽʥʜʝʛʽ ʤʘʩʘץʰʘʣʘʨ ʙʽʨʤʝʨʟʽʤʜʽ ʢʝʟʝשʜʝ ᴇʩʽʧ 
ʢʝʣʝ ʞʘʪץʘʥ ʛװʣʜʝʨ סʘʥʘ ץʘʣʘʜʳ. ʆʩʳ ʤʘʩʘץץʘ ʩʳʨʪʪʘʥ ʢʝʣʝʪʽʥ ʘʡץʘʩ ʪʦʟʘשʜʘʥʫ ʤװʤʢʽʥʜʽʛʽ 

ʙʦʣʤʘʫ װʰʽʥ ʩʳʨʪʳʥʘʥ ʧʝʨʛʘʤʝʥʪ ץʘסʘʟʳʥʘʥ ʢʽʰʢʝʥʝ ץʘסʘʟ ץʘʧʰʳץʧʝʥ ʞʘʫʳʧ ץʦʡʳʣʘʜʳ, 
3-4 ʪᴅʫʣʽʢʪʝʥ ʢʝʡʽʥ ʪʦʟʘשʜʘʥʫ ʧʨʦʮʝʩʩʽ ʞװʨʛʽʟʽʣʝʜʽ.  

ɸʥʘʣʳץ ʛװʣʛʝ ʰʘʰʘʪʳʥ ʪʦʟʘץ שʘʧʰʳץʪʘʨʳʥʳʥ ʧʽʩʫ ʤʝʨʟʽʤʽʥ, ʪʦʟʘץ שʘʧʰʳסʳʥʳש 

ʞʘʨʳʣʫʳ ʘʨץʳʣʳ ʙʽʣʫʛʝ ʙʦʣʘʜʳ. 
ʊʦʟʘשʜʘʥʜʳʨʫ ʞײʤʳʩʳʥ ʢװʥʥʽש ʝʨʪʝשʛʽ 8-10 ʩʘסʘʪ ʤʝʨʟʽʤʽʥ ʧʘʡʜʘʣʘʥסʘʥ ʜײʨʳʩ, 

ʩʦʥʜʘ ʞײʤʳʩʪʳש ʪʠʽʤʜʽʣʽʛʽ ʞʦסʘʨʣʘʡʜʳ. ʆʩʳ ʫʘץʳʪʪʘʨʜʘ ʞʠʥʘʣסʘʥ ʪʦʟʘשʜʘʨʜʳש 
ᴇʤʽʨʰʝʣʽʛʽ ʞʦסʘʨʳ ʙʦʣʘʪʳʥʜʳסʳ ʙʽʟʜʽש ʟʝʨʪʪʝʫʽʤʽʟʜʝ ʘʥʳץʪʘʣʜʳ [14]. 

ʎʠʪʦʵʤʙʨʠʦʣʦʛʠʷʣʳץ ʟʝʨʪʪʝʫʣʝʨʛʝ ʘʨʥʘʡʳ ʪʦʟʘשʜʘʥʜʳʨʳʣסʘʥ ʘʥʘʣʳץ ʛװʣʜʝʨʛʝ 

ʬʠʢʩʘʮʠʷ ʞײʤʳʩʳ ʞװʨʛʽʟʽʣʜʽ. ʆʣ װʰʽʥ ʂʘʨʥʫʘ ʬʠʢʩʘʪʦʨʳ (6 ʙᴇʣʽʤʽ ʘʙʩʘʣʶʪʪʽʢ ʩʧʠʨʪ, 3 
ʙᴇʣʽʤ ʭʣʦʨʦʬʦʨʤ ʞᴅʥʝ 1 ʙᴇʣʽʤʽ ʩʽʨʢʝ ץʳʰץʳʣʳ) ץʦʣʜʘʥʳʣʜʳ. ʌʠʢʘʩʘʮʠʷʜʘʥ ʢʝʡʽʥ 

ʤʘʪʝʨʠʘʣʜʳ ʘʙʩʦʣʶʪʪʽʢ ʩʧʠʨʪʧʝʥ ʞʫʳʧ, ʦʜʘʥ ʢʝʡʽʥ ʙʘʨʣʳץ ʥʳʩʘʥʜʘʨ 75% ʩʧʠʨʪʪʝ 
ʤʠʢʨʦʩʢʦʧʪʝ ʪʘʣʜʘʥסʘʥʰʘ ʩʘץʪʘʣʜʳ.  

ʎʠʪʦʵʤʙʨʠʦʣʦʛʠʷʣʳץ ʟʝʨʪʪʝʫʣʝʨ ʋʥʥʘ, ʊʨʝʚʘʥʘ ʐʘʨʨʦʢʢʦ ᴅʜʽʩʪʝʤʝʩʽ ʙʦʡʳʥʰʘ 

ʐʠʬʬʘ, ʋʥʥʘ ʙʦʷʫʳ ʘʨץʳʣʳ ʢᴇʧ ʞʳʣʜʘʨסʘ ʘʨʥʘʣסʘʥ ʪײʨʘץʪʳ ʧʨʝʧʘʨʘʪʪʘʨ ʞʘʩʘʣʜʳ [15]. 
ɹʫʜʘʥ ᴇʩʽʤʜʽʛʽʥʽש ʙʽʨʽʥʰʽ ײʨʧʘסʳʥʳש ʤʠʢʨʦʩʧʦʨʦʛʝʥʝʟ-ʤʝʡʦʟ ײץʨʣʳʩʳʥ ʘʥʳץʪʘʫ 

 ʪʘʨʳʥʘץʤʘʩʘ שʪʳץʨʧʘײ ʳʥʜʘ ʙʽʨʽʥʽʰʽסʘʪ ʘʨʘʣʳסʘʪʪʘʥ ʙʘʩʪʘʧ 8:30 ʩʘסʰʽʥ, ʝʨʪʝ 5:30 ʩʘװ
ʬʠʢʩʘʮʠʷ ʞװʨʛʽʟʽʣʜʽ. ʆʩʳ ʤʝʟʛʽʣʜʝʨʜʝ ʤʘʩʘץ ʽʰʽʥʜʝʛʽ ʘʥʘʣʳץ ʢʣʝʪʢʘʣʘʨʜʳש ʨʝʜʫʢʮʠʷʣʳץ 
ʙᴇʣʽʥʫʽ, ʜʘʤʫ ץʘʨץʳʥʜʘʨʳ װʣʢʝʥ ʰʘʙʳʪʪʘ ʞװʨʝʜʽ. ɹײʣ ʪᴅʞʽʨʙʠʝʛʝ ʅʴʶʢʦʤʝʨ ʬʠʢʩʘʮʠʷʩʳ 

(6 ʙᴇʣʽʛʽ ʠʟʦʧʨʠʣʴʜʽ ʩʧʠʨʪʽ; 3 ʙᴇʣʽʛʽ ʧʨʦʧʠʦʥ ץʳʰץʳʣʳ; 1 ʙᴇʣʽʛʽ ʘʮʝʪʦʥ; 1 ʙᴇʣʽʛʽ 
ʧʝʪʨʦʣʝʡʥ ʵʬʠʨʽ ʞᴅʥʝ ʙʽʨ ʙᴇʣʽʛʽ ʜʠʘʢʩʦʥ) ʙʦʡʳʥʰʘ ʞװʨʛʽʟʽʣʜʽ. ɹʽʨ ʪᴅʫʣʽʢʪʝʥ ʢʝʡʽʥ 

ʬʠʢʩʘʪʦʨʜʳ ʞʘשʘ ʬʠʢʩʘʪʦʨʤʝʥ ʘʫʳʩʪʳʨʳʧ, ʮʠʪʦʣʦʛʠʷʣʳץ ʟʝʨʪʪʝʫʣʝʨʛʝ ʜʝʡʽʥ 
ʪʦשʘʟʳʪץʳʰʪʘ ʩʘץʪʘʣʜʳ. ɿʝʨʪʪʝʫʜʽ ʙʘʩʪʘʫ ʘʣʜʳʥʜʘ ʘʮʝʪʦʢʘʨʤʠʥ ʙʦʷʫʳʥʘ 
ʦʨʥʘʣʘʩʪʳʨʳʣʜʳ. ɹʦʷסʳʰ ʟʘʪʪʘʨ ʽʰʽʥʜʝ 24-48 ʩʘסʘʪ ײʩʪʘʣʘʜʳ. ʊʦʟʘʥ ץʘʧʰʳסʳ ʙʦʷʣʳʧ 

ʙʦʣסʘʥʥʘʥ ʢʝʡʽʥ ʟʝʨʪʪʝʫʛʝ ʘʨʥʘʣסʘʥ ᴅʡʥʝʢʢʝ ץʦʡʳʧ 25% ʙʽʨ ʪʘʤʰʳ ʩʽʨʢʝ ץʳʰץʳʣʳʥ 
ʪʘʤʳʟʳʧ ʞʘʧץʳʰ ᴅʡʥʝʢʧʝʥ ʞʘʫʳʧ, ʢʘʨʘʥʜʘʰ ʥʝʤʝʩʝ ʙʘʩץʘ ʙʽʨ ʞײʤʩʘײץ ץʨʘʣʤʝʥ ʝʟʽʧ, 

ʤʠʢʨʦʩʢʦʧʪʽש ʟʝʨʪʪʝʫ ʩʪʦʣʳʥʘ ץʦʡʳʣʘʜʳ. ᴄʨʽ ץʘʨʘʡ ʟʝʨʪʪʝʫ ʞײʤʳʩʪʘʨʳ ʄɹʀ-6 
ʤʠʢʨʦʩʢʦʧʳ ʘʨץʳʣʳ ʞװʟʝʛʝ ʘʩʳʨʳʣʜʳ.  

ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ ʞᴅʥʝ ʦʣʘʨʜʳ ʪʘʣץʳʣʘʫ. ɹʠʜʘʡ ʜʘץʳʣʳʥʳש ʘʣʰʘץ 

ʙʫʜʘʥʜʘʩʪʳʨʫ ᴅʜʽʩʽʥʽש ᴇʟʽʥʝ ʪᴅʥ ʝʨʝʢʰʝʣʽʢʪʝʨʽ ʤʝʥ ץʳʡʳʥʰʳʣʳץʪʘʨʳ ʙʘʨ ʟʝʨʪʪʝʫʣʝʨ 
ʪʦʙʳʥʘ ʞʘʪʘʜʳ. ʉʦʥʜʳץʪʘʥʜʘ ʦʥʳ ʩʦʨʪ ʧʝʥ ʩʦʨʪʪʳ ʙʫʜʘʥʜʘʩʪʳʨʫ ʟʝʨʪʪʝʫʣʝʨʽʥʽש 

ʟʘשʜʳʣʳץʪʘʨʳ ʙʦʡʳʥʰʘ, ʩʘʣʳʩʪʳʨʤʘʣʳ ʪװʨʜʝ ʞװʨʛʽʟʫʛʝ ʙʦʣʤʘʡʜʳ. 
ʂᴇʧ ʞʳʣʜʘʨ ʙʦʡʳ, ʞײʤʳʩ ʢʦʣʣʝʢʮʠʷʤʳʟʜʘ ᴅʨʪװʨʣʽ ʛʝʦʛʨʘʬʠʷʣʳץ ʦʨʪʘʣʳץʪʘʨʜʘʥ 

ʞʠʥʘʣסʘʥ ʞʘʙʘʡʳ Aegilops ʜʘץʳʣʳʥʳ10 ש ʪװʨʽʤʝʥ, ʷסʥʠ triaristata Willd,  triuncialis L, 

cylindrica Host, ovatal, ventricosa L, sqnarrosa L, crassa boich L, aycheri L, tauschi L, 
speltoudes L  ʙʫʜʘʥʜʘʩʪʳʨʫ ʟʝʨʪʪʝʫʽ ʞװʨʛʽʟʽʣʜʽ.  

ɼʝʛʝʥʤʝʥ Aegilops ʜʘץʳʣʳʥʳש ʢᴇʧʪʝʛʝʥ ʪװʨʣʝʨʽ ʙʫʜʘʥʜʘʩʫסʘ ץʘʪʳʩץʘʥʳʤʝʥ ʜᴅʥ 
ʪװʟʫ ץʘʙʽʣʝʪʪʝʨʽ ʪᴇʤʝʥ ʙʦʣʳʧ ʢʝʣʝʰʝʢʢʝ ײʨʧʘץ ʙʝʨʝ ʘʣʤʘʜʳ. ʊʝʢ ץʘʥʘ 1-ʰʽ ʢʝʩʪʝʜʝ 
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ʢᴇʨʩʝʪʽʣʛʝʥ Aegilops triaristata Willd,  Aegilops triuncialis L, Aegilops cylindrica Host, 
Aegilops sqnarrosa L ʪװʨʣʝʨʽ ʟʝʨʪʪʝʫʽʤʽʟʜʽ ᴅʨʽ ץʘʨʘʡ ʞʘʣסʘʩʪʳʨʫסʘ ʤװʤʢʽʥʜʽʢ ʪʫסʳʟʜʳ (1-
ʢʝʩʪʝ). 

 
1-ʢʝʩʪʝ ï ɻʝʢʩʘʧʣʦʠʜʪʳ (2n=42) ʞᴅʥʝ ʪʝʪʨʘʧʣʦʠʜʪʳ (2n=28) ʤᴅʜʝʥʠ ʙʠʜʘʡ 

ʩʦʨʪʪʘʨʳʥʳש ʞʘʙʘʡʳ Aegilops ʪװʨʣʝʨʽʤʝʥ ʙʫʜʘʥʜʘʩʫʳʥʳש ʧʘʡʳʟʜʳץ ʤᴇʣʰʝʨʽ 

 

 ̄ ɸʥʘʣʳװ ץʣʛʽʣʝʨ- 
ɸʪʘʣʳװ ץʣʛʽʣʝʨ 

 

Aegilops 
triaristata 
Willd, % 

Aegilops 
cylindrica 
Host, % 

Aegilops 
triuncialis L, 

% 

Aegilops 
sqnarrosa L, 

% 
1 ɸʣʤʘ-ɸʪʠʥʩʢʘʷ 

ʧʦʣʫʢʘʨʣʠʢʦʚʘʷ 
14,3Ñ1,08 18,0Ñ1,1 8,5Ñ2,2 4,4Ñ0,9 

 ʘʰ  17,2Ñ1,1 8,0Ñ0,8 18,7Ñ0,2 2,5Ñ0,2סʘʨʣʳפ 2
3 ʉʪʝʢʣʦʚʠʜʥʘʷ 24 7,8Ñ0,5 21,1Ñ1,8 11,0Ñ0,8 3,3Ñ0,8 

4 ʄʠʨʦʥʦʚʩʢʘʷ 808 6,2Ñ1,4 6,5Ñ3,5 4,4Ñ1,5 1,2Ñ0,5 
5 ɹʝʟʦʩʪʘʷ 1 26,0Ñ1,4 24,3Ñ1,02 19,1Ñ1,9 3,8Ñ0,3 

6 ɾʝʪʳʩʫ 14,6Ñ1,05 9,3Ñ0,5 6,2Ñ2,09 1,9Ñ0,2 
7 ʇʨʦʛʨʝʩʩ 10,1Ñ1,4 15,3Ñ2,4 19,3Ñ2,4 5,4Ñ0,7 

8 ɼʥʝʧʨʦʚʩʢʘʷ 221 6,4Ñ0,9 10,2Ñ1,5 9,8Ñ1,1 2,2Ñ0,1 
9 ʂʨʘʩʥʦʚʦʜʦʧʘʜʩʢʘʷ 210 7,2Ñ1,04 10,1Ñ1,6 12,3Ñ0,4 1,4Ñ0,1 

10 ʕʨʠʪʨʦʩʧʝʨʤʫʤ 350 10,5Ñ0,8 7,9Ñ0,9 10,2Ñ1,7 3,9Ñ0,6 
11 ʍʘʨʴʢʦʚʩʢʘʷ 46 21,4Ñ1,2 15,7Ñ2,7 18,7Ñ0,2 7,0Ñ0,6 

12 ʅʦʚʦʤʠʯʫʨʠʥʢʘ  18,5Ñ1,6 19,2Ñ2,1 20,8Ñ1,7 6,0Ñ0,8 
 

ʂʝʩʪʝʜʝ ʢᴇʨʩʝʪʽʣʛʝʥʜʝʡ ʙʫʜʘʥʜʘʩʫ ʧʨʦʮʝʩʩʽʥʜʝ ʞʘץʩʳ ʩᴅʪʪʽʣʽʢ ʢᴇʨʩʝʪʢʝʥ ʤᴅʜʝʥʠ 

ʞײʤʩʘץ ʙʠʜʘʡ ɹʝʟʦʩʪʘʷ 1 ʩʦʨʪʳ ʤʝʥ ʦʥʳש ʞʘʙʘʡʳ ʪʫʳʩʳ Aegilops triaristata Willd 
ʢʦʤʙʠʥʘʮʠʷʣʳװ ץʣʛʽʩʽ ʦשʪʘʡʣʳ ʙʦʣסʘʥʳ ʘʥʳץ ʢᴇʨʽʥʜʽ. ɹʫʜʘʥʜʘʩʫ ʧʨʦʮʝʩʽʥʽש ʧʘʡʳʟʜʳץ 

ʢᴇʨʩʝʪʢʽʰʽ 26,0Ñ1,4% ʝʢʝʥʜʽʛʽʥ ʢᴇʨʩʝʪʪʽ. ʉʦʥʳʤʝʥ ץʘʪʘʨ ʄʠʨʦʥʦʚʩʢʘʷ 808, 
ʂʨʘʩʥʦʚʦʜʦʧʘʜʩʢʘʷ 210, ʉʪʝʢʣʦʚʠʜʥʘʷ 24 ʩʦʨʪʪʘʨʳ ʢᴇʨʩʝʪʽʣʛʝʥ Aegilops triaristata Willd 
ʪװʨʽʤʝʥ ʪʦʟʘשʜʘʥʜʳʨסʘʥʜʘ ʙʫʜʘʥʜʳץ ʜᴅʥ ʙʘʡʣʘʫ ץʘʙʽʣʝʪʽ (6,2Ñ0,9 %, 7,2Ñ0,5%, 7,8Ñ1,04%) 

ʙʽʨ ץʘʣʳʧʪʘ ʙʦʣʜʳ. 
 ʘʰ, ɸʣʤʘ-ɸʪʠʥʩʢʘʷ ʧʦʣʫʢʘʨʣʠʢʦʚʘʷ ʩʦʨʪʪʘʨʳ 17,2Ñ1,1% ʰʘʤʘʩʳʥʜʘ ʙʫʜʘʥסʘʨʣʳפ

ʜᴅʥʜʝʨʽʥ ʙʘʡʣʘʩʘ, ʘʣ ɾʝʪʳʩʫ ʩʦʨʪʳʥʳש ʜᴅʥ ʙʘʡʣʘʫ ץʘʙʽʣʝʪʽ 14,6Ñ0,5% ʙʦʣʳʧ, ʘʣ 
ʇʨʦʛʨʝʩʩ, ʕʨʠʪʦʩʧʝʨʤʫʤ 350 ʩʦʨʪʪʘʨʳʥʳש ʜᴅʥ ʙʘʡʣʘʫ ץʘʙʽʣʝʪʽ ʙʽʨʰʘʤʘ ʪᴇʤʝʥʛʽ ʧʘʡʳʟʜʳ 
ʢᴇʨʩʝʪʪʽ (10,1Ñ1,4, 10,5Ñ0,8). 

ʊʝʪʨʘʧʣʦʠʜʪʳ ʞᴅʥʝ ʛʝʢʩʘʧʣʦʠʜʳ ʙʠʜʘʡ ʩʦʨʪʪʘʨʳʥ Aegilops cylindrica Host ʪװʨʽʤʝʥ 
ʙʫʜʘʥʜʘʩʫ ץʘʙʽʣʝʪʪʝʨʽ ʞʦסʘʨʳʜʘ ʢᴇʨʩʝʪʽʣʛʝʥ Aegilops triaristata Willd ʪװʨʽʥʝ ץײʩʘʩʪʳץʪʳ 

ʢᴇʨʩʝʪʪʽ. ɸʥʘʣʳץ ʨʝʪʽʥʜʝ ʘʣʳʥסʘʥ ɸʣʤʘ-ɸʪʠʥʩʢʘʷ ʧʦʣʫʢʘʨʣʠʢʦʚʘʷ ʞᴅʥʝ ɹʝʟʦʩʪʘʷ 1 
ʩʦʨʪʪʘʨʳ ʙʫʜʘʥʜʘʩʫ ʩᴅʪʪʽʣʽʢ ʥᴅʪʠʞʝʩʽ ʦʨʪʘʰʘ 18,0Ñ1,1% ʞᴅʥʝ 24,3Ñ1,02% ʧʘʡʳʟʜʘ ʙʦʣʜʳ. 
ʛʝʢʩʘʧʣʦʠʜʪʳ ʉʪʝʢʣʦʚʠʜʥʘʷ 24 ʩʦʨʪʳ ʞᴅʥʝ ʇʨʦʛʨʝʩʩ ʩʦʨʪʳʥʜʘ ʜᴅʥ ʙʘʡʣʘʫ ץʘʙʽʣʝʪʽʥʽש 

ʵʢʩʧʝʨʠʤʝʥʪ ʞװʨʛʽʟʛʝʥ ʙʽʨʥʝʰʝ ʞʳʣʜʘʨ ʙʦʡʳ ʙʽʨʢʝʣʽ ʙʦʣסʘʥʳ (22,1Ñ1,8% ʞᴅʥʝ 18,3Ñ2,4%) 
ʙʘʡץʘʣʜʳ.  

ɻʝʢʩʘʧʣʦʠʜʪʳ, ʪʝʪʨʘʧʣʦʠʜʪʳ ʙʠʜʘʡ ʩʦʨʪʪʘʨʳʥ ʪʝʪʨʘʧʣʦʠʜʪʳ Aegilops ʪʫʳʩʳʤʝʥ 
ʙʫʜʘʥʜʘʩʪʳʨʫ ץʦʨʪʳʥʜʳʩʳʥ ʘʡץʳʥ ʙʽʣʫ װʰʽʥ ʙʠʜʘʡ ʘʥʘʣʳץ ʛװʣʽʥʜʝ ʪʦʟʘץ שʘʧʰʳסʳʥʘʥ 
ʪװʩʢʝʥ ʪʦʟʘשʥʳש ʜʘʤʫ ץʘʨץʳʥʳש ʟʝʨʪʪʝʧ ʰʳץʪʳץ. ʊʦʟʘץ שʘʧʰʳסʳʥʳש ʪװʪʽʢʰʝʩʽʤʝʥ ʙʝʨʽʧ 

ᴇʩʫʽ, ʙʠʜʘʡ ʜʘץʳʣʳʥʘʥ ʢʝʣʝʰʝʢ ײʨʧʘץ ʘʣʫʜʳש ʙʘʩʪʳ ʢʝʟʝשʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ, ײʨʳץʪʘʥסʘʥ 
ʜᴅʥʥʽש ʧʘʡʜʘ ʙʦʣʫʳ ʦʩʳ ʢʝʟʝשʛʝ ʪʳסʳʟ ʙʘʡʣʘʥʳʩʪʳ ʢʝʩʪʝʜʝ ʢᴇʨʩʝʪʽʣʛʝʥʜʝʡ ʘʥʘʣʳץ, 

ʘʪʘʣʳץ ᴇʩʽʤʜʽʢʪʝʨʜʽש ʛʝʥʝʨʘʪʠʚʪʽ ʢʣʝʪʢʘʣʘʨʳ ʙʽʨ-ʙʽʨʽʤʝʥ ʙʫʜʘʥʜʘʩʫ ʧʨʦʮʝʩʩʽ ʦʥʰʘ װʣʢʝʥ 
ʧʘʡʳʟʜʳ ʢᴇʨʩʝʪʝ ʘʣʤʘʜʳ. ɸʣסʘʰץʳ ʪʦʟʘץ שʘʧʰʳסʳ ʘʥʘʣʳץ ʛװʣʽʥʝ ʪװʩʢʝʥʥʝʥ ʢʝʡʽʥ ʪʦʟʘש 
ʪװʪʽʢʰʝʩʽʥʽש ᴇʩʫʽ 20-40 ʤʠʥʫʪ ᴇʪʢʝʥʜʝ סʘʥʘ ʙʘʡץʘʣʜʳ, ʦʣʜʘ ᴇʪʝ ʩʠʨʝʢ ʙʦʣʜʳ.   

ɹʫʜʘʥʜʘʩʪʳʨʫ ʤʝʨʟʽʤʽʥʽש ʙʘץʳʣʘʫסʘ ʘʣʳʥסʘʥ ʥײʩץʘʩʳ (ʩʦʨʪ ʧʝʥ ʩʦʨʪ) ʙʠʜʘʡ ʪʦʟʘש 
ʪװʪʽʢʰʝʣʝʨʽ ʙʠʜʘʡ ײʣʧʘʩʳʥʘ ʝʥʽʧ ʪץײʳʤ ץʘʧʰʳסʳʥʘʥ ʝʥʛʝʥʽ 10-12 ʤʠʥʫʪʪʘ ʙʘʡץʘʣʜʳ. 

ɸʣʰʘץ ʙʫʜʘʥʜʘʩʪʳʨʫʜʘ ײʨʳץʪʘʥʫ ʧʨʦʮʝʩʩʽ ʢʝʰʝʫʽʣʜʝʜʽ, ʩʝʙʝʙʽ ʪʦʟʘש ʪװʪʽʢʰʝʩʽʥʽש ᴇʩʽʧ-
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ʜʘʤʫʳʥʘ ʘʥʘʣʳײ ץʣʧʘ ʢʣʝʪʢʘʣʘʨʳʥʳש ʩʝʟʽʤʪʘʣʜʳסʳ ʙʦʣʤʘʫʳʥʘʥ ʜʝʧ ʪװʩʽʥʫʛʝ ʙʦʣʘʜʳ. 
 ʊʦʟʘײץ שʨʘʤʳʥʜʘ ʢᴇʧʪʝʛʝʥ ʜʠʢʪʠʦʩʦʤ, ʤʠʪʦʭʦʥʫʨʠʽ, ʧʨʦʧʣʘʩʪʠʜ, ʧʣʘʩʪʠʜ, ʞײʤʩʘץ 

ʵʥʜʦʧʣʘʟʤʘʪʠʢʘʣʳץ ʪʦʨ, ʩʦʨʝʨʦʩʦʤ, ʚʘʢʫʦʣʜʘʨ ʞᴅʥʝ ʢᴇʧʪʝʛʝʥ ʨʠʙʦʩʦʤʜʘʨ ʙײʣʘʨʜʳש 

ʙʘʨʣʳסʳʜʘ ʪʦʟʘש ʪװʪʽʢʰʝʩʽʥʽש ʘʥʘʣʳץ ʛװʣ ʪʢʘʥʽʥʝ ʪʝʟ ʞʝʪʫ װʰʽʥ ᴇʟʜʝʨʽʥʝ ʪʠʝʩʽʣʽ ץʳʟʤʝʪʽʥ 
ʩᴅʪʪʽʣʽʢʪʝʨʽʥʝ ʢᴇʧ ʙʘʡʣʘʥʳʩʪʳ ʙʦʣʘʜʳ. ɸʣ ʛʝʥʝʨʘʪʠʚʪʽ ʘʪʘʣʳץ ʪʨʫʙʢʘʩʳ ʞʝʢʝ ץʘʙʳץʧʝʥ, 

ʧʣʘʟʤʦʣʝʤʤʘʤʝʥ ץʦʨʰʘסʘʥ ʢװʡʜʝ ʘʥʘʣʳץ ʛװʣ ʪʢʘʥʽʥʜʝ ᴅʨ ץʘʨʘʡ ʝʥʫʽʥ ʢʝʰʝʫʽʣʜʝʪʝʜʽ. ʊʦʟʘש 
ʪװʡʽʨʰʽʛʽ ᴇʟʽʥʽש ʜʘʤʫ ʙʘʨʳʩʳʥʜʘ ʢᴇʧʪʝʛʝʥ ʮʠʪʦʭʠʤʠʷʣʳץ ᴇʟʛʝʨʽʩʪʝʨʛʝ ײʰʳʨʘʡʜʳ. 
ʄʠʢʨʦʩʧʦʨʘʥʳש ʷʜʨʦʩʳʥʜʘ ɼʅʂ, ʈʅʂ, ʥʝʛʽʟʛʽ ʘץʫʳʟʜʘʨ ʤʝʥ ץʳʰץʳʣʜʳ ʘץʫʳʟʜʘʨ ʢᴇʧ 

ʝʢʝʥʜʽʛʽʥ ʢᴇʨʩʝʪʝʜʽ. ʆʩʳ ʟʘʪʪʘʨʜʳש ʢʣʝʪʢʘ ʽʰʽʥʜʝ ʞװʨʝʪʽʥ ʨʝʘʢʮʠʷʣʘʨʳʥʘʥ ʢʝʡʽʥ ʧʽʩʽʧ 
ʞʝʪʽʣʛʝʥ ʪʦʟʘש ʪװʡʽʨʰʽʢʪʝʨʽʥʜʝ ʚʝʛʝʪʘʪʠʚʪʽ ʞᴅʥʝ ʛʝʥʝʨʘʪʠʚʪʽ ʢʣʝʪʢʘʣʘʨʳʥʳש ʷʜʨʦʣʘʨʳ 

ʤʦʨʬʦʣʦʛʠʷʣʳץ ʞᴅʥʝ ʮʠʪʦʭʠʤʠʷʣʳײץ ץʨʘʤʳ ʘʡץʳʥʜʘʣʳʧ, ʙʽʨ-ʙʽʨʽʥʝʥ ʘʡʳʨʤʘʰʳʣʳץʪʘʨʳ 
ʘʡץʳʥ ʢᴇʨʽʥʽʩʪʝʨ ʙʝʨʝʜʽ. ɸʥʘʣʳץ ʛװʣʜʽש ʪװʪʽʢʰʝʨʣʝʨʽʥʝ ʪװʩʢʝʥ ʘʪʘʣʳץ ʪʦʟʘש ʪװʡʽʨʰʽʛʽ 
ʘʨʥʘʫʣʳ ʢʘʥʘʣ ʩʪʦʣʙʠʢʪʝʨ ʘʨץʳʣʳ ʘʥʘʣʳץ ʛװʣ ײʣʧʘʣʘʨʳʥʘ ʞʝʪʢʝʥʽ ʙʘʡץʘʣʘʜʳ. ʊʦʟʘש 

ʪװʪʽʢʰʝʩʽʥʽש ʘʣסʘ ʞʳʣʞʫʳʥʘ ᴅʩʝʨ ʙʝʨʝʪʽʥ ʘʥʘʣʳץ ʛװʣʜʝ ץʘʥʪ ʤᴇʣʰʝʨʥʽײץ שʨʘʤʳ ʢᴇʙʝʡʝʜʽ, 
ʘʪʘʣʳץ ʢʣʝʪʢʘʥʳש ᴇʩʫʽ װʰʽʥ ʙᴇʣʽʥʝʪʽʥ ʛʦʨʤʦʥʜʘʨʜʳש ʬʝʨʤʝʥʪʪʝʨʜʽש ʤᴇʣʰʝʨʽʜʝ ʢᴇʙʝʡʝʜʽ. 

ɼʝʛʝʥʤʝʥ, ʘʣʰʘץ ʙʫʜʘʥʜʘʩʪʳʨʫʜʘ ʢʣʝʪʢʘ ʽʰʽʥʜʝ ʞװʨʝʪʽʥ ʢᴇʧʪʝʛʝʥ ʙʠʦʭʠʤʠʷʣʳץ 
ʨʝʘʢʮʠʷʣʘʨʜʳש ʙᴇʣʽʥʫ ץʘʙʽʣʝʪʽ ʰʝʢʪʝʣʽʧ, ʢᴇʧʰʽʣʽʢ ʞʘסʜʘʡʜʘ ᴅʨʽ ץʘʨʘʡ ʜʘʤʫʳʥ ʪʦץʪʘʪʘʜʳ. 
ʂᴇʧʪʝʛʝʥ ʪʦʟʘץ שʘʧʰʳסʳʥʜʘסʳ ʪʦʟʘש ʪװʡʽʨʰʽʢʪʝʨʽʥʽש ʙʽʨץʘʪʘʨʳʥʳ(25-30%) ש, ʘʥʘʣʳץ 

ʛװʣʜʝ ᴇʩʫʽ ʙʘʩʪʘʣסʘʥʳʥ ʩʫʨʪʪʝʥ ʢᴇʨʫʛʝ ʙʦʣʘʜʳ (1-ʩʫʨʝʪ). 
 

 
 

1-ʩʫʨʝʪ ï Aegilops triaristata Willd ʪʦʟʘש ʪװʪʽʢʰʝʩʽʥʽש ɸʣʤʘ-ɸʪʠʥʩʢʘʷ ʧʦʣʫʢʘʨʣʠʢʦʚʘʷ 

ʩʦʨʪʳʤʝʥ ʪʦʟʘשʜʳʨʳʧ, 25 ʤʠʥʫʪʪʘʥ ʢʝʡʽʥ ʘʥʘʣʳץ ʘʫʟʳʥʘ ʢʝʣʽʧ ᴇʩʢʽʥ ʙʝʨʫʽ. ʋʥʥʘ ʙʦʷʫʳ. 

40ʭ10 װʣʢʝʡʪʽʣʛʝʥ 

 
ʊʦʟʘש ʪװʪʽʢʰʝʩʽʥʽש ʘʟʜʘסʘʥ ʤᴇʣʰʝʨʽ ᴅʨʪװʨʣʽ ʧʣʘʟʤʘʣʳץ ʟʘʪʪʘʨʤʝʥ ʢʝʙʽʥʫʽ 

ʙʘʡץʘʣʜʳ. ʆʩʳ ʧʣʘʟʤʘʥʳש ʽʰʽʥʜʝ ʚʝʛʝʪʘʪʠʚʪʽ ʞᴅʥʝ ʛʝʥʝʨʘʪʠʚʪʽ ʝʢʽ ʢʣʝʪʢʘʩʳ ʙʘʨ ʝʢʝʥʽ 
ʙʘʡץʘʣʜʳ (2-ʩʫʨʝʪ). ʆʩʳʥʜʘʡ ʪʦʟʘש ʢʣʝʪʢʘʩʳʥʳש ʽʩʽʥʫʽʥ ʙʘʩץʘʜʘ ʢʦʤʙʠʥʘʮʠʷʣʘʨʜʘʥ 30-40 

ʤʠʥʫʪʪʘʥ ʢʝʡʽʥʜʝ ʢᴇʧ ʤᴇʣʰʝʨʜʝ ʢᴇʨʽʥʜʽ. ʊʦʟʘש ʢʣʝʪʢʘʣʘʨʳʥʳש ʘʥʘʣʳץ ʪװʪʽʢʰʝʣʝʨʛʝ ʝʥʫʽ 
ʢᴇʙʽʥʝ ʞʘץʩʳ ʪʦʟʘשʜʘʥʳʧ ײʨʳץʪʘʥסʘʥ ʢʦʤʙʠʥʘʮʠʷʣʘʨʜʘ ʥᴅʪʠʞʝʣʽ ʝʢʝʥʜʽʛʽʥ ʢᴇʨʩʝʪʪʽ. 
ɸʣʤʘ-ɸʪʠʥʩʢʘʷ ʧʦʣʫʢʘʨʣʠʢʦʚʘʷ (2n=42) ʩʦʨʪʪʳʤʝʥ Aegilops triaristata Willd (2n=28)  

ʙʫʜʘʥʜʘʩʪʳʨʫʜʘ ʪʦʟʘשʥʳש ᴇʩʫʽ ʞᴅʥʝ ײʨʳץʪʘʥʫʳ ᴇʪʝ ʞʘץʩʳ ʞװʨʛʝʥʽ ʪᴅʞʽʨʙʠʝʜʝʥ ʙʘʡץʘʣʜʳ. 
ɹʽʟʜʽש ʟʝʨʪʪʝʫ ʞײʤʳʩʪʘʨʳʤʳʟʜʘ ʙʘʡץʘʣסʘʥʳ ʞʘʙʘʡʳ ʪʫʳʩʪʘʨʜʳש ʪʦʟʘש ʢʣʝʪʢʘʣʘʨʳ, 

ʘʥʘʣʳץ ʙʠʜʘʡ ʪװʪʽʢʰʝʣʝʨʽʥʝ ʢʝʣʽʧ ʝʥʫʽ ʘʪʘʣʳץ ʪʦʟʘשʜʘʨʜʳש ʢᴇʣʝʤʽ װʣʢʝʥ ʤʘʩʩʘʜʘ ʙʦʣסʘʥʳ 
ʞʘץʩʳ ʥᴅʪʠʞʝʣʝʨ ʙʝʨʛʝʥʽʥ ʢᴇʨʩʝʪʪʽ. ɸʩʪʳץ ʪץײʳʤʜʘʩ ᴇʩʽʤʜʽʢʪʝʨʜʽש ʪʦʟʘש ʪװʪʽʢʰʝʩʽ 
 שʫʳʩʳʥʘ ʝʥʽʧ ʩʠʥʝʨʛʠʜ ʵʣʝʤʝʥʪʽʥʽץ ʳסʘʧʰʳץ ʳʤץײʧʨʦʮʝʩʩʽ ʪ שʪʳץʨʳײ ʜʘʡʜʘסʘʣʳʧʪʳ ʞʘץ

 שʳ ʵʣʝʤʝʥʪʪʝʨʜʽסʳʥʜʘסʘʧʰʳץ ʳʤץײʪ ץʨʝʪʽʥʽ ʙʝʣʛʽʣʽ ʙʦʣʜʳ. ɸʥʘʣʳװʘʪʳʩʫʳʤʝʥ ʞץ
ʙʘʨʣʳסʳʜʘ, ᴅʩʽʨʝʩʝ ʩʠʥʝʨʛʠʜʪʝʨ ײʨʳץʪʘʥʫ ʧʨʦʮʝʩʩʽʥʝ ᴇʪʝ ʙʝʣʩʝʥʜʽ ʪװʨʜʝ ץʘʪʳʥʘʩʳʧ, ʪװʨʣʽ 

ʬʠʟʠʦʣʦʛʠʷʣʳץ, ʙʠʦʭʠʤʠʷʣʳץ ʬʝʨʤʝʥʪʪʝʨʤʝʥ ץʦʨʝʢʪʝʥʽʧ װʣʢʝʥ ʨʦʣʴ ʘʪץʘʨסʘʥʜʘʨʳ 
ʪᴅʞʽʨʙʠʝʜʝʥ ʢᴇʨʽʥʽʧ ʘʡץʳʥʜʘʣʜʳ.  
 שʣʢʝʥ ʢʝʜʝʨʛʽʣʝʨʜʽװ ʪʫʳʩʪʘʨʜʳ ʙʫʜʘʥʜʘʩʪʳʨʫ ʟʝʨʪʝʫʣʝʨʽʥʜʝ ʢʝʟʜʝʩʝʪʽʥ ץʘʰʳפ

ʝʢʽʥʰʽʩʽ, ʘʣʳʥסʘʥ ʜᴅʥʥʽש ʞʘʨʘʤʩʳʟ ʙʦʣʳʧ, ᴇʤʽʨʰʝʣʽʛʽʥʽש ʙʦʣʤʘʫʳ. 
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2-ʩʫʨʝʪ ï Aegilops triaristata Willd ʪʦʟʘש ʪװʪʽʢʰʝʩʽʥʽפ שʘʨʣʳסʘʰ ʩʦʨʪʳʥ ʪʦʟʘשʜʘʥʜʳʨסʘʥʥʘʥ 

ʢʝʡʽʥ ʘʥʘʣʳײ ץʣʧʘʣʘʨʳʥʘ 60 ʤʠʥʫʪʪʘʥ ᴇʪʢʝʥʜʝ ץʘʤʧʠʳʧ ʽʩʽʥʫʽ. ʋʥʥʘ ʙʦʷʫʳ. 40ʭ10 

 ʣʢʝʡʪʽʣʛʝʥװ

 
ʊʦʟʘש ʪʨʫʙʢʘʩʳʥʳש ʙʘʨʣʳסʳ ʝʤʝʩ, ʘʟʜʘסʘʥ ʧʘʡʳʟʜʳ(3-5%) ש ʤᴇʣʰʝʨʽ ʞײʤʳʨʪץʘ 

ʘʧʧʘʨʘʪʳ ʤʝʥ ʩʠʥʝʨʛʠʜʪʽש ʘʨʘʣʳסʳʥʘ ᴇʟʽʥʽץ שʘʞʝʪʪʽ ʟʘʪʪʘʨʳʥ ײץʷʜʳ, ײʨʳץʪʘʥסʘʥʥʘʥ ʢʝʡʽʥ 

ʩʠʥʝʨʛʠʜʪʽש ʙʽʨʝʫʽ ᴇʟʽʥʽש ᴇʤʽʨʽʥ ʪʦץʪʘʪʳʧ, ʝʢʽʥʽʰʽʩʽ ʙʽʨʰʘʤʘ ʫʘץʳʪ ᴇʤʽʨ ʩװʨʝʜʽ. פʘʰʳץ 
ʪʫʳʩʪʘʨʜʳש ʪʦʟʘשʜʘʥʫ ʤʝʥ ײʨʳץʪʘʥʫ ʘʨʘʣʳסʳʥʜʘ ʢᴇʧʪʝʛʝʥ ʢʝʜʝʨʛʽʣʝʨ ʙʘʩʪʘʣʘʜʳ. ʉʳʨʪץʳ 

ʦʨʪʘʥʳש ʵʢʦʣʦʛʠʷʣʳץ ʬʘʢʪʦʨʣʘʨʳ, ʦʥʳש ʽʰʽʥʜʝ ʪʝʤʧʝʨʘʪʫʨʘ ʝʨʝʢʰʝ ᴅʩʝʨ ʝʪʝʜʽ. ʉʳʨʪץʳ 
ʦʨʪʘʥʳש ʘʫʘ-ʨʘʡʳ 18-200ʉ ʙʦʣסʘʥʳ ʞʘץʩʳ ʥᴅʪʠʞʝʣʝʨ ʢᴇʨʩʝʪʪʽ. ɾʦסʘʨʳ ʪʝʤʧʝʨʘʪʫʨʘʜʘ 
ʪʦʟʘש ᴇʟʽʥʽש ᴇʤʽʨʰʝʣʽʛʽʥ ʞʦʷʜʳ, ʘʣ ʪᴇʤʝʥʛʽ ʪʝʤʧʝʨʘʪʫʨʘʜʘ ᴇʩʫ ץʘʙʽʣʝʪʽʥ ʢʝʰʝʫʽʣʜʝʪʝʜʽ. 

 ,ʘ ʢʣʝʪʢʘʥʳץʤʳʨʪײʙʽʨʽ ʞ שʪʘʥʫ ʧʨʦʮʝʩʩʽ, ʝʢʽ ʩʧʝʨʤʠʷʥʳץʨʳײ שʪʫʳʩʪʘʨʜʳ ץʘʰʳפ
ʝʢʽʥʰʽʩʽ ʦʨʪʘʣʳץ (ʧʦʣʷʨʣʳ) ʷʜʨʦʤʝʥ ץʦʩʳʣʘʜʳ. ɾײʤʳʨʪץʘ ʢʣʝʪʢʘʤʝʥ ײʨʳץʪʘʥסʘʥ ײʨʳץ 

ʙʝʨʝʜʽ, ʘʣ ʧʦʣʷʨʣʳ ʢʣʝʪʢʘʤʝʥ ײʨʳץʪʘʥסʘʥ ʵʥʜʦʩʧʝʨʤ ʙʝʨʝʜʽ. ױʨʳץʪʘʥʫסʘ ʢʝʣʛʝʥ ʝʢʽ 
ʢʣʝʪʢʘʜʘ (ʚʝʛʝʪʘʪʠʚʪʽ, ʛʝʥʝʨʘʪʠʚʪʽ) ʩʳʨʪץʳ ʪװʨʽ, ʢᴇʣʝʤʽ ʞʘסʳʥʘʥ ʙʽʨʜʝʡ ʝʢʝʥʜʽʛʽʥ 
ʢᴇʨʩʝʪʝʜʽ. ʎʠʪʦʣʦʛʠʷʣʳץ ʙʦʷʫʣʘʨʤʝʥ ʤʝʪʠʣʝʥʜʽ ʞʘʩʳʣסʘ ʙʦʷʣסʘʥʜʘ ʢᴇʢʰʽʣ ץʦשʳʨ ʪװʩʪʽ 

ʢᴇʨʩʝʪʪʽ. 
 ʜʘʡʜʘסʨʣʽ ʞʘװʜʝʨʽʥʜʝ ᴅʨ ʪשʪʘʥʫ ʢʝʟʝץʨʳײ שʪʫʳʩʪʘʨʜʳ ʙʫʜʘʥʜʘʩʪʳʨʫʜʳ ץʘʰʳפ

ʙײʟʳʣʳʩʪʘʨ ʙʦʣʘʪʳʥʜʳסʳ ʙʘʡץʘʣʜʳ. פʦʩʘʨʣʳ ײʨʳץʪʘʥʫ ʙʘʨʳʩʳʥʜʘ ʙʘʨʣʳץ ʙײʟʳʣʳʩʪʘʨʜʳ 
ʝʢʽ ʪʦʧץʘ ʙᴇʣʫʛʝ ʙʦʣʘʜʳ: ץʘʡʪʳʤʜʳ ʞᴅʥʝ ץʘʡʪʳʤʩʳʟ. פʘʡʪʳʤʜʳ ʙײʟʳʣʳʩʪʘʨסʘ ʪʦʟʘשʜʘʥʫ 
 ʪʘʥʫץʨʳײ ʦʩʘʨʣʳץ ʘʥʜʘסʘʡʪʳʤʩʳʟ ʙʦʣץ ʨʝʜʽ, ʘʣװʪʘʥʫ ʧʨʦʮʝʩʩʪʝʨʽ ʢʝʰʝʫʽʣʜʝʧ ʞץʨʳײ

ʧʨʦʮʝʩʩʽ ʞװʨʤʝʡʜʽ ʜʝ, ײʨʳץ ʧʝʥ ʵʥʜʦʩʧʝʨʤ ʢʣʝʪʢʘʣʘʨʳ ʞʘʨʘʤʩʳʟ ʢװʡʛʝ ʪװʩʽʧ ᴇʩʫ, ʜʘʤʫʳʥ 
ʪʦץʪʘʪʘʜʳ. ʆʩʳ ʦʨʘʡʜʘ ʇʨʦʛʨʝʩʩ ʙʠʜʘʡ ʩʦʨʪʳʥ Aegilops triaristata Willd ʪʫʳʩʳʤʝʥ 

ʙʫʜʘʥʜʘʩʪʳʨסʘʥʜʘ ʩʧʝʨʤʠʷʥʳש ʙʠʜʘʡ ײʨʳץ ץʘʧʰʳסʳʥʘ ʝʥʫʽ 1,5 ʩʘסʘʪץʘ ʢʝʰʽʛʽʧ, ʘʥʘʣʳץ 
ʛʘʤʝʪʘʣʘʨ ʤʝʥ ץʦʩʳʣʫʳ 2-3 ʩʘסʘʪʪʘʥ ʢʝʡʽʥ ʙʦʣסʘʥʳ ʙʘʡץʘʣʜʳ (3-ʩʫʨʝʪ) 

 

 
 

3-ʩʫʨʝʪ ï ʇʨʦʛʨʝʩʩ ʩʦʨʪʳʥʳש ʞײʤʳʨʪץʘ ʢʣʝʪʢʘʩʳʥʘ ʞᴅʥʝ ʦʨʪʘʣʳץ ʷʜʨʦʩʳʥʘ ʝʢʽ 

ʩʧʝʨʤʠʷʥʳש ʪʘʨʘʣʫʳ, ʪʦʟʘשʜʘʥʜʳʨʳʣסʘʥ ʢʝʡʽʥ 2 ʩʘסʘʪ 30 ʤʠʥʫʪ. ʄʝʪʠʣʜʽ ʞʘʩʳʣ ʙʦʷʫ, 

ʊʨʝʚʘʥʥʘ-ʐʘʨʦʢʢʦ. 40ʭ10 װʣʢʝʡʪʽʣʛʝʥ 

ɿʝʨʪʪʝʫ ʙʘʨʳʩʳʥʜʘ ʙʘʩץʘʜʘ ʤʠʢʨʦʩʢʦʧʠʷʣʳץ ʩʫʨʝʪʪʝʨʜʽ ʘʣʫסʘ ץʦʣ ʞʝʪʢʽʟʜʽʢ. 
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ɿʝʨʪʪʝʣʛʝʥ ʢʦʤʙʠʥʘʮʠʷʣʘʨʜʳש ʢᴇʧʰʽʣʽʛʽʥʜʝ Aegilops cylindrica Host ʥʝʤʝʩʝ Aegilops 
triaristata Willd ʪʦʟʘץ שʘʧʰʳץʪʘʨʳʥʘʥ ʢʝʣʛʝʥ ʙʽʨ ʩʧʝʨʤʠʷ ʞײʤʳʨʪץʘ ʢʣʝʪʢʘʥʳ ʥʝʤʝʩʝ 
ʦʨʪʘʣʳץ ʢʣʝʪʢʘʥʳ סʘʥʘ ײʨʳץʪʘʥʜʳʨʘʜʳ. ʄײʥʜʘʡ ʞʘסʜʘʡʜʘ ʞײʤʳʨʪץʘ ʢʣʝʪʢʘʜʘ, ʦʨʪʘʣʳץ 

ʢʣʝʪʢʘʜʘ ᴅʨʽ ץʘʨʘʡ ᴇʩʽʧ ʜʘʤʠ ʘʣʤʘʡʜʳ ʥʝʤʝʩʝ ᴇʟʽʥʽש ʪʽʨʰʽʣʽʛʽʥ ʪʦץʪʘʪʘʜʳ (4-ʩʫʨʝʪ). 
 

 
 

4-ʩʫʨʝʪ ï ʉʪʝʢʣʦʚʠʜʥʘʷ 24 ʙʠʜʘʡ ʩʦʨʪʳʥʳש ʞײʤʳʨʪץʘ ʢʣʝʪʢʘʩʳʥʘ Aegilops cylindrica Host 

ʪʫʳʩʳʥʳש ʩʧʝʨʤʠʷʩʳʥʳש ʝʥʫʽ. ʊʦʟʘשʜʘʥʜʳʨסʘʥ ʢʝʡʽʥ 2 ʩʘסʘʪ 30 ʤʠʥʫʪʪʘ. ʌʝʣʴʛʝʥ-ʌʫʢʠʥ 

 ʣʢʝʡʪʽʣʛʝʥװ ʳʣ ʙʦʷʫʳ. 40ʭ10ץʳʰץ

 
ʂʝʡʙʽʨ ʞʘסʜʘʡʜʘ ʙʫʜʘʥ ײʨʳץ ʢʣʝʪʢʘʩʳʥʳש ʜʘʤʫʳ ʙʽʨ ץʘʣʳʧʪʳ ʙʦʣʳʧ ʝʩʝʧʪʝʣʝʜʽ, 

ʜʝʛʝʥʤʝʥ ץʦʨʝʢʪʽʢ ʟʘʪʪʘʨʜʳץ שʦʨʳ ʦʥʳש ʽʰʽʥʜʝ ʘץʫʳʟʜʽʢ ʞᴅʥʝ ɼʅʂ, ʈʅʂ ʥʫʢʣʝʠʥ 
 שʜᴅʥʽʥʽ שʳʣʜʳ ᴇʩʽʤʜʽʢʪʝʨʜʽץʟʳʣʘʜʳ. ɼᴅʥʜʽ ʜʘײʪᴅʨʪʽʙʽ ʙ ץʨʝʘʢʮʠʷʣʳ שʳʣʜʘʨʳʥʳץʳʰץ
ʜʘʤʫʳ, ʙʽʨʽʥʰʽ ʵʥʜʦʩʧʝʨʤ ʢʣʝʪʢʘʣʘʨʳʥʘʥ ʙʘʩʪʘʣʘʜʳ. ɹײʣ ʧʨʦʮʝʩʩ ʙʽʟʜʽש ʘʫʘ-ʨʘʡʳ 

ʞʘסʜʘʡʳʥʜʘ ʪʦʟʘשʜʘʥסʘʥʥʘʥ ʢʝʡʽʥ 2-3 ʩʘסʘʪʪʘ ʘʷץʪʘʣʘʜʳ. 
ʗʜʨʦʣʳץ ʵʥʜʦʩʧʝʨʤʥʽש ʢʣʝʪʢʘʣʳץ ʞʘסʜʘʡסʘ ᴇʪʫ ʤʝʨʟʽʤʽ ɹʝʟʦʩʪʘʷ 1 ʭ Aegilops 

cylindrica Host ʢʦʤʙʠʥʘʮʠʷʩʳʥ ʜʘ 4-5 ʩʘסʘʪʪʘʥ ʢʝʡʽʥ ʜʘʤʳסʘʥʳ ʙʘʡץʘʣʜʳ. ɸʣ ʇʨʦʛʨʝʩʩ 
ʢʦʤʙʠʥʘʮʠʷʩʳʥʜʘ ᴇʪʝ ʢʝʤ ʝʢʝʥʜʽʛʽ ʤʳʥʘ ʩʫʨʝʪʪʝʥ ʙʘʡץʘʫסʘ ʙʦʣʘʜʳ (5-ʩʫʨʝʪ). 

 

 
 

5-ʩʫʨʝʪ ï ʇʨʦʛʨʝʩʩ ʭ Aegilops triaristata Willd ʢʦʤʙʠʥʘʮʠʷʩʳʥʳײ שʨʳץ ץʘʧʰʳסʳ. ױʨʳץʪʳ 

ʵʥʜʦʩʧʝʨʤ ʵʣʝʤʝʥʪʪʝʨʽʥʽש ʜʘʤʫʳ ʢᴇʧ ץʘʣʳʩ ץʘʣʫʜʘ. ʊʦʟʘשʜʘʥʫʜʘʥ 4 ʩʘסʘʪʪʘʥ ʢʝʡʽʥ. 

ʊʨʝʚʘʥʥʦ-ʐʘʨʦʢʢʦ ʙʦʷʫʳ. 10ʭ7 װʣʢʝʡʪʽʣʛʝʥ 

 
 ʟʳʣʳʩʪʘʨ ʥᴅʪʠʞʝʩʽʥʜʝײʘʥ ʙסʜʘʤʫʳʥʜʘ ʙʦʣ שʞᴅʥʝ ʵʥʜʦʩʧʝʨʤ ʦʨʛʘʥʜʘʨʳʥʳ ץʨʳױ

ʪʽʨʰʽʣʽʢʪʝʨʽʥ ᴅʨ ץʘʨʘʡ ʞʘʣסʘʩʪʳʨʘ ʘʣʤʘʡʜʳ. ʅʝʛʽʟʛʽ ʩʝʙʝʙʽ ʘʥʘʣʳץ ʞᴅʥʝ ʘʪʘʣʳץץʘ ʘʣʳʥסʘʥ 
ʩʦʨʪʪʘʨ ʤʝʥ ʪʫʳʩʪʘʨʜʳש ʙʠʦʣʦʛʠʷʣʳץ ʞᴅʥʝ ʛʝʥʝʪʠʢʘʣʳץ ʝʨʝʢʰʝʣʽʢʪʝʨʽʥʝ ʢᴇʧ ʙʘʡʣʘʥʳʩʪʳ 
ʝʢʝʥʜʝʛʽ ʘʥʳץʪʘʣʜʳ. 

 ʥʝʛʽʟʛʽ שʘ ʢʝʟʜʝʩʝʪʽʥ ʩᴅʡʢʝʩ ʢʝʣʤʝʫʰʽʣʽʢʪʽסʪʫʳʩʪʘʨʜʳ ʙʫʜʘʥʜʘʩʪʳʨʫ ץʘʰʳפ
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ʩʝʙʝʙʪʝʨʽʥʽש ʙʽʨʽ ʤʝʡʦʟ ײץʙʳʣʳʩʳ. ɻʦʤʦʣʦʛʠʷʣʳץ ʭʨʦʤʦʩʦʤʜʘʨʜʳש ʙʽʨ-ʙʽʨʽʥʽץ שʦʩʳʣʫ 
ʢʦʥʴʶʛʘʮʠʷʩʳʥʳש ʙʦʣʤʘʫʳʥʘʥ ʪʫʳʥʜʘʡʜʳ. ʍʨʦʤʦʩʦʤʜʘʨʜʳש ʢʦʥʴʶʛʘʮʠʷʣʳץ 
ʞʘסʜʘʡʳʥʳש ʙʦʣʤʘʫʳ, ץʘʰʳץʪʘʨʜʳ ʙʫʜʘʥʜʘʩʪʳʨʫ ʟʝʨʪʪʝʫʣʝʨʽʥʜʝ ʢᴇʧʪʝʥ ʢʝʟʜʝʩʝʜʽ [16, 

17].  
ɸʥʝʫʧʣʦʠʜʪʳ ʛʘʤʝʪʘʣʘʨ ʢᴇʧʪʝʧ ʪװʟʽʣʝʜʽ, ʦʣʘʨʜʳש ʩʘʥʳ ʛʘʧʣʦʠʜʪʳ ʞʘסʜʘʡסʘ 

ᴇʤʽʨʰʝʣʽʛʽ ʞʦץ ʥʝʤʝʩʝ ʘʥʝʫʧʣʦʜʪʳ ᴇʩʽʤʜʽʢʪʝʨ ʪװʟʽʣʝʜʽ, ʦʣʘʨʜʳש ʜᴅʥ ʙʘʡʣʘʫ ץʘʙʽʣʝʪʽ ᴇʪʝ 
ʪᴇʤʝʥ ʙʦʣʘʜʳ. 

T. aestivum - פʘʨʣʳסʘʰ, ɹʝʟʦʩʪʘʷ 1, ʇʨʦʛʨʝʩʩ, ʂʨʘʩʥʦʚʦʜʦʧʘʜʩʢʘʷ 210 ʩʦʨʪʪʘʨʳ 

Aegilops cylindrica Host ʞʘʙʘʡʳ ʪʫʳʩʳʤʝʥ ʙʫʜʘʥʜʘʩʪʳʨʫʜʘʥ ʘʣʳʥסʘʥ ʙʽʨʽʥʰʽ (F1) ײʨʧʘץ 
ᴇʩʽʤʜʽʛʽʥʽש ʤʝʡʦʟ ײץʨʣʳʩʳʥ ʟʝʨʪʪʝʧ ʢᴇʨʛʝʥʽʤʽʟʜʝ 3 ʪʝʥ 7 ʛʝ ʜʝʡʽʥʛʽ ʙʠʚʘʣʝʥʪʪʝʨ, ʩʦסʘʥ 

ʩᴅʡʢʝʩ 15, 11, 9 ʞᴅʥʝ 7 ʫʥʠʚʘʣʝʥʪʪʝʨ ʪװʟʽʣʛʝʥʽ ʙʘʡץʘʣʜʳ (2-ʢʝʩʪʝ). 
ɿʝʨʪʪʝʫʛʝ ʘʣʳʥסʘʥ ʙʘʨʣʳץ ʢʦʤʙʠʥʘʮʠʷʣʘʨʜʘ 7 ʙʠʚʘʣʝʥʪʪʽש ʧʘʡʳʟʜʳץ ʤᴇʣʰʝʨʽ 

16,0% ʪʝש ʙʦʣʜʳ. ʆʩʳ ʪᴅʞʽʨʙʠʝʜʝ ʙʝʩ ʞᴅʥʝ ʘʣʪʳ ʙʠʚʘʣʝʥʪʝʨʜʽש ʤᴇʣʰʝʨʽ ʙʽʨʰʘʤʘ ʞʦסʘʨʳ 

ʙʦʣסʘʥʳ ʙʘʡץʘʣʜʳ (45,4% ʞᴅʥʝ 36,6%). ɹʘʨʣʳץ ʟʝʨʪʪʝʣʛʝʥ ʢʦʤʙʠʥʘʮʠʷʣʘʨʜʘ çʘʰʳץè 
ʙʠʚʘʣʝʥʪʪʝʨ ʩʘʥʳ 2-ʜʝʥ 5-ʢʝ ʜʝʡʽʥ ʙʦʣʩʘ, çʞʘʙʳץʪʘʨè ʩʘʥʳ 1-ʜʝʥ 2-ʛʝ ʜʝʡʽʥʛʽ ʜᴅʨʝʞʝʥʽ 

ʢᴇʨʩʝʪʪʽ. 
 
2-ʢʝʩʪʝ ï ɹʫʜʘʥ ᴇʩʽʤʜʽʛʽʥʽש ʙʽʨʽʥʰʽ ײʨʧʘץ (F1) ʭʨʦʤʦʩʦʤʜʘʨʳʥʳש ʢʦʥʴʛʘʮʠʷʣʳץ 

ʜᴅʨʝʞʝʩʽ 

 

ɹʫʜʘʥʜʘʩʪʳʨʫ 
ʢʦʤʙʠʥʘʮʠʷʩʳ 

ʊʝʢʩʝʨʽʣʛʝʥ 
ʧʨʝʧʘʨʘʪ ʩʘʥʳ 

ɹʠʚʘʣʝʥʪʪʝʨ ʩʘʥʳ ʇʘʡʳʟʜʳץ 
 ʘʪʳʥʘʩʳץ

  3 5 6 7 3 5 6 7 
ɹʝʟʦʩʪʘʷ 1 ʭ Ae. 
cylindrica Host 

350 - 125 195 30 - 35,7 55,7 8,5 

 .ʘʰ ʭ Aeסʘʨʣʳפ
cylindrica Host 

390 - 200 135 55 - 51,2 34,6 14,1 

ʇʨʦʛʨʝʩʩ ʭ Ae. 
cylindrica Host 

290 - 180 37 73 - 62,0 12,7 25,1 

ʂʨʘʩʥʦʚʦʜʦʧʘʜʩʢʘʷ 
210 ʭ Ae. cylindrica 
Host 

300 64 104 80 56 21,3 33,3 26,6 18,6 

T.aestivum ʭ Ae. 
cylindrica Host 

1330 64 605 447 214 4,8 45,4 33,6 16,0 

ɹʝʟʦʩʪʘʷ 1 ʭ Ae. 
triaristata Willd  

220 - 99 100 21 - 45,0 45,4 9,5 

 .ʘʰ ʭ Aeסʘʨʣʳפ
triaristata Willd  

380 13 170 197 - 3,4 44,7 51,8 - 

ʇʨʦʛʨʝʩʩ ʭ Ae. 
triaristata Willd  

405 28 128 188 61 6,9 31,6 46,4 15,0 

ʂʨʘʩʥʦʚʦʜʦʧʘʜʩʢʘʷ 
210 ʭ Ae. triaristata 
Willd  

260 - 86 174 - - 33,0 66,9 - 

T.aestivum ʭ Ae. 
triaristata Willd  

1265 41 483 659 279 3,2 38,1 52,0 22,0 

 

ɾײʤʩʘץ ʙʠʜʘʡ (T. aestivum) ʩʦʨʪʘʨʳʥ ʞʘʙʘʡʳ Ae. triaristata Willd װʣʛʽʩʽʤʝʥ 
ʙʫʜʘʥʜʘʩʪʳʨסʘʥʜʘ, ʘʣʜʘסʳ ʢʦʤʙʠʥʘʮʠʷ ʩʠʷץʪʳ 3-ʪʝʥ 7 ʛʝ ʜʝʡʽʥ ʙʠʚʘʣʝʥʪʪʝʨ ʙʦʣסʘʥʳʥ 
ʢᴇʨʩʝʪʪʽ. ɾʝʪʽ ʙʠʚʘʣʝʥʪ ɹʝʟʦʩʪʘʷ 1 ʞᴅʥʝ ʇʨʦʛʨʝʩʩ ʢʦʤʙʠʥʘʮʠʷʣʘʨʳʥʜʘ 9,5% ʞᴅʥʝ 15,0% 

ʧʘʡʳʟʜʳץ ʤᴇʣʰʝʨʜʽ ʢᴇʨʩʝʪʪʽ. ʄʠʢʨʦʩʧʨʦʛʝʥʝʟʜʽש ʜʘʤʫ ʢʝʟʝʥʽʽש ʙʽʨʽʥʰʽ ʩʘʪʳʩʳʥʜʘ 
ʙײʟʳʣʳʩʪʘʨ ʙʘʡץʘʣʩʘ, ʢʝʣʝʩʽ ʢʝʟʝשʽʥʜʝ ʜʝ ʩᴅʡʢʝʩ ʢʝʣʤʝʫʰʽʣʽʢ ʢᴇʨʽʥʽʩʪʝʨʽʥ ʢᴇʨʩʝʪʪʽ. 

ɹײʟʳʣʳʩʪʘʨʜʳש ʜʝשʛʝʡʽʥ, ʧʘʡʳʟʜʳץ ʤᴇʣʰʝʨʽʥ ʤʳʥʘ ʢʝʩʪʝʜʝʥ ʙʘʡץʘʫסʘ ʙʦʣʘʜʳ (3-ʢʝʩʪʝ).  
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3-ʢʝʩʪʝ ï ɹʽʨʽʥʰʽ ײʨʧʘץ ʙʫʜʘʥ ᴇʩʽʤʜʽʛʽʥʽש ʤʠʢʨʦʩʧʦʨʦʛʝʥʝʟʽʥʜʝʛʽ ʙײʟʳʣʳʩʪʘʨ 

ʤᴇʣʰʝʨʽʥʽש ʩʘʥʳ 

 

ɹʫʜʘʥʜʘʩʪʳʨʫ 
ʢʦʤʙʠʥʘʮʠʷʩʳ 

ʄʝʡʦʟʜʳץ ʙʽʨʽʥʰʽ 
ʢʝʟʝשʽ 

ɼʠʘʜʘʣʘʨ ʊʝʪʨʘʜʘʣʘʨ 
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1 2 3 4 5 6 7 8 9 10 

ɹʝʟʦʩʪʘʷ 1 ʭ Ae. cylindrica 
Host 

204 187 91,6 160 101 87,0 78 64 82,0 

 ʘʰ ʭ Ae. cylindricaסʘʨʣʳפ
Host 

180 170 94,4 96 88 91,6 83 80 96,3 

1 2 3 4 5 6 7 8 9 10 

ʇʨʦʛʨʝʩʩ ʭ Ae. cylindrica 
Host 

306 291 95,0 200 187 93,5 98 90 91,8 

ʂʨʘʩʥʦʚʦʜʦʧʘʜʩʢʘʷ 210 ʭ 
Ae. cylindrica Host 

218 198 90,8 160 153 95,6 120 118 98,3 

ɹʝʟʦʩʪʘʷ 1 ʭ Ae. triaristata 
Willd  

180 171 95,0 120 116 96,6 104 93 89,4 

 ʘʰ ʭ Ae. triaristataסʘʨʣʳפ
Willd  

208 193 92,7 173 167 96,5 92 88 95,6 

ʇʨʦʛʨʝʩʩ ʭ Ae. triaristata 
Willd  

307 290 94,4 188 170 90,4 81 78 96,2 

ʂʨʘʩʥʦʚʦʜʦʧʘʜʩʢʘʷ 210 ʭ 
Ae. triaristata Willd  

213 196 92,0 168 160 95,2 64 56 87,5 

ɹʘʨʣʳסʳ: 1816 1696 93,4 1221 1142 93,5 720 667 92,6 

 
ɿʝʨʪʪʝʫʛʝ ʘʣʳʥסʘʥ ʙʘʨʣʳץ ʢʦʤʙʠʥʘʮʠʷʣʘʨ װʣʛʽʣʝʨʽʥʽש ʪʦʟʘש ʢʣʝʪʢʘʣʘʨʳ ʽʩ ʞװʟʽʥʜʝ 

ʩʪʝʨʠʣʴʜʽ (82-98,3%) ʝʢʝʥʜʽʛʽʥ ʢᴇʨʩʝʪʪʽ. ɹʽʨʽʥʰʽ ײʨʧʘץ ᴇʩʽʤʜʽʛʽʥʽש ʙʘʨʣʳץ 
ʢʦʤʙʠʥʘʮʠʷʣʘʨʳʥʜʘ ʘʥʘʬʘʟʘ ʢʝʟʝשʽʥʜʝ ʭʨʦʤʦʩʦʜʘʨʜʳש ʢʘʣʳʩ ץʘʣʫʳ, ʢʣʝʪʢʘʥʳש ʰʝʪʽʥʝ 
 .ʘʣʜʳץʧʘʡʜʘ ʙʦʣʫʳ ʙʘʡ שʘʰʫʳ ʭʨʦʤʦʪʠʧʪʽ ʢᴇʧʽʨʣʝʨʜʽץ

 ,ʦʨʥʳʥʘ ʧʝʥʪʘʜʘ שʜʝʨʽʥʜʝ, ʦʥʳשʘʥ ʭʨʦʤʦʩʦʤʜʘʨ ʜʠʘʜʘ, ʪʝʪʨʘʜʘ ʢʝʟʝסʘʣץ ʘʣʳʩפ
ʛʝʢʩʘʜʘ ʞᴅʥʝ ʙʘʩץʘʜʘ ʙײʟʳʣʳʩʪʘʨʜʳש ᴅʨ ʪװʨʣʽ ʤᴇʣʰʝʨʜʝ ʤʠʢʨʦʷʜʨʦ ʪװʟʝʣʛʝʥʽ ʙʘʡץʘʣʜʳ 

(6-ʩʫʨʝʪ). 

                   
                           ʘ           ʙ 
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                            ʚ           ʛ 
 

             
                              ʜ                 ʝ 

 
ʘ) ʭʨʦʤʦʩʦʤʜʘʨʜʳץ שʘʣʳʩ ץʘʣʫʳ; ʙ) ʪʦʣʳץ ʛʝʥʦʤʥʳץ שʘʣʳʩ ץʘʣʫʳ; ʚ) ʘʥʘʬʘʟʘ ʢᴇʧʽʨʰʝ; ʛ) ʢᴇʧʽʨʰʝ; 

ʜ) ʧʝʥʪʘʜʘ; ʝ) ʛʝʢʩʘʜʘ 
 

6-ʩʫʨʝʪ ï ʄʝʡʦʟ ʢʝʟʝשʽʥʜʝʛʽ T.aestivum ʭ Aegilops ʢʦʤʙʠʥʘʮʠʷʩʳʥʜʘסʳ ʪʦʟʘש 

ʢʣʝʪʢʘʣʘʨʳʥʳש ʙײʟʳʣʳʩʪʘʨʳ 

 
ʉʦʥʳʤʝʥ, ʙʫʜʘʥ ᴇʩʽʤʜʽʛʽʥʽש ʙʽʨʽʥʰʽ ײʨʧʘסʳʥʳש ʤʠʢʨʦʩʧʦʨʦʛʝʥʝʟ ʜʘʤʫ ʩʘʪʳʩʳʥʳש 

ʙʘʨʣʳץ ʢʝʟʝשʽʥʜʝ ʪʦʟʘץ שʘʧʰʳסʳʥʜʘסʳ ʢʣʝʪʢʘʣʘʨ ʪװʛʝʣ ᴅʨʪװʨʣʽ ʙײʟʳʣʳʩʪʘʨסʘ ײʰʳʨʘʧ, 
ʥᴅʪʠʞʝʩʽʥʜʝ ᴇʩʽʤʜʽʢʪʽ ײʨʳץʪʘʥʜʳʨʫסʘ ץʘʙʽʣʝʪʩʽʟ ʩʪʝʨʠʣʴʜʽ ʪʦʟʘשʜʘʨ ʪװʟʝʪʽʥʽ ʘʥʳץʪʘʣʜʳ. 
ɹʽʨʽʥʰʽ ײʨʧʘץ ᴇʩʽʤʜʽʛʽʥʽש ʘʪʘʣʳץ ʪʦʟʘש ʢʣʝʪʢʘʩʳʥʳש ʩʪʝʨʠʣʴʜʽ ʙʦʣʫʳ ʩʘʣʜʘʨʳʥʘʥ, 

ᴇʟʜʽʛʽʥʝʥ ʪʦʟʘשʜʘʥʘʪʳʥ ʘʥʘʣʳץʪʳײ שʨʳץʪʘʥʫ ʧʨʦʮʝʩʩʽ ʙײʟʳʣʳʧ, ʜᴅʥ ʪװʟʫʛʝ ץʘʙʽʣʝʪʩʽʟ 
ʢʣʝʪʢʘʣʘʨʜʳש ʧʘʡʜʘ ʙʦʣסʘʥʳ ʘʥʳץʪʘʣʜʳ. ɹײʣ ʙʫʜʘʥʜʘʩʪʳʨʫסʘ ʘʣʳʥסʘʥ ʘʥʘʣʳץ ʞᴅʥʝ 

ʘʪʘʣʳץ ᴇʩʽʤʜʽʢʪʝʨʜʽש ʛʝʥʝʪʠʢʘʣʳײץ ץʨʳʣʳʤʜʘʨʳʥʳש ᴅʨʪװʨʣʽ ʙʦʣʫʳʥʘʥ ʜʝʧ ץʦʨʪrʳʥʜʳ 
ʞʘʩʘʫסʘ ʙʦʣʘʜʳ. 

 ,ץʣʧʘʣʳײ ,ץʪʫʳʩʪʘʨʜʳ ʙʫʜʘʥʜʘʩʪʳʨʫʜʘ ʙʦʣʘʪʳʥ ʢʣʝʪʢʘʣʳ ץʦʨʳʪʳʥʜʳ. ɸʣʰʘפ

ʜʝשʛʝʡʜʝ ʞװʨʝʪʽʥ ʙײʟʳʣʳʩʪʘʨ, ʝש ʘʣʜʳʤʝʥ ʪʦʟʘשʥʳש, ʪʦʟʘש ʪװʪʽʢʰʝʩʽʥʽײ שʨʳץʪʘʥʫ ʤʝʥ 
ʜᴅʥʥʽש ʪװʟʽʣʫʽ ʢʝʟʽʥʜʝ ʩᴅʡʢʝʩ ʢʝʣʤʝʫʰʽʣʽʢ ʩʝʙʝʙʽʥʝʥ ʝʢʝʥʜʽʛʽʥ ʢᴇʨʩʝʪʪʽ. ʕʥʜʦʩʧʝʨʤ 

ʢʣʝʪʢʘʣʘʨʳʥʳש ʛʝʥʝʨʘʪʠʚʪʽ ʞʳʥʳʩ ʢʣʝʪʢʘʣʘʨʳʥʳש ʢʝʰʝʫʽʣʜʝʧ ʢʝʣʫʽ ʩʘʣʜʘʨʳʥʘʥ 
 ,ץʤʠʪʦʟʜʳ שʪʘʣʜʳ. ɾʳʥʳʩ ʢʣʝʪʢʘʣʘʨʳʥʳץʘʥʳ ʘʥʳסʪʘʥʫ ʧʨʦʮʝʩʩʽʥʝ ʢᴇʧ ʢʝʜʝʨʛʽ ʙʦʣץʨʳײ
ʤʝʡʦʟʜʳץ ʤʝʨʟʽʤʽʥʜʝ ʜײʨʳʩ ʙᴇʣʽʥʙʝʫʽʥʝʥ, ʭʨʦʤʦʩʦʤʜʘʨʜʳץ שʘʣʳʩ ץʘʣʫʳʥʘʥ ʥʝʤʝʩʝ 

ᴅʨʪװʨʣʽ ʬʨʘʛʤʝʥʪʪʝʨ ʪװʟʽʣʫʽʥʝʥ, ʢʣʝʪʢʘ ʷʜʨʦʣʘʨʳʥʳש ʪʝש ʙᴇʣʽʥʙʝʫʽʥʝʥ ʢᴇʧʽʨʣʝʨʜʽש ʧʘʡʜʘ 
ʙʦʣʫʳʥʘʥ, ʙᴇʣʽʥʫʛʝ ʪʠʽʩʪʽ ʭʨʦʤʦʩʦʤʜʘʨʜʳש ᴅʨ ʪʘʨʘʧץʘ ץʘʰʳʧ ʢʝʪʫ ʩʝʙʝʧʪʝʨʽʥʝʥ 
ʙʦʣʘʪʳʥʜʳסʳ ʘʥʳץʪʘʣʜʳ.  

ʉᴅʡʢʝʩ ʢʝʣʤʝʫʰʽʣʽʢ ʪʦʟʘש ʪװʪʽʢʰʝʩʽʥʽײ ,שʨʳץ ץʘʙʳסʳʥʜʘסʳ ʛʝʥʝʨʘʪʠʚʪʽ 
ʷʜʨʦʣʘʨʜʳש ʙᴇʣʽʥʫʽ ʢʝʟʽʥʜʝ, ʵʥʜʦʩʧʝʨʤ ײʣʧʘʣʘʨʳ ʤʝʥ ʙʘʩץʘʜʘ ʪץײʳʤ ץʘʧʰʳסʳʥʜʘסʳ 

ʞװʨʝʪʽʥ ʨʝʘʢʮʠʷʣʘʨʜʳש ʜײʨʳʩ ʞװʨʤʝʫʽ ʥᴅʪʠʞʝʩʽʥʜʝ ʙʦʣʘʪʳʥʜʳסʳ ʘʥʳץʪʘʣʜʳ. ʊʦʟʘש 
ʪװʡʽʨʰʽʢʪʝʨʽʥʽײ שʨʳץʧʝʥ ʵʥʜʦʩʧʝʨʤʜʝ ʙʦʣסʘʥ ʩᴅʡʢʝʩ ʢʝʣʤʝʫʰʽʣʽʢʪʽש ʙʘʨʣʳץ 
ʤʦʨʬʦʣʦʛʠʷʣʳץ ʙײʟʳʣʳʩʪʘʨʳ ʪᴅʞʽʨʙʠʝʛʝ ʘʣʳʥסʘʥ ʢʦʤʙʠʥʘʮʠʷʣʘʨ װʰʽʥ ץײʩʘʩ, ʙʽʨʪʝʢʪʝʩ 
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ʙʦʣסʘʥʳ ʙʘʡץʘʣʜʳ. 
ɹʫʜʘʥ ʜᴅʥʽʥʽש ᴇʤʽʨʰʝʣʽʛʽʥʽש ʙʦʣʤʘʫʳʥʳש ʢᴇʧʪʝʛʝʥ ʩʝʙʝʧʪʝʨʽ ʙʘʨ, ʩʦʣʘʨʜʳש ʽʰʽʥʜʝ 

ʝש ʥʝʛʽʟʛʽʩʽ ʜʝʧ ʙʫʜʘʥʜʘʩʪʳʨʫסʘ ʘʣʳʥסʘʥ ʛʝʥʦʪʠʧʪʝʨʜʽש ʛʝʥʦʤʜʳײץ ץʨʳʣʳʤʳʥʳש ʩᴅʡʢʝʩ 

ʢʝʣʤʝʫʽʥʝʥ ʙʦʣʘʪʳʥʜʳסʳ. 
ɹײʣ ʞײʤʳʩ פʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳ ɸʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ ʤʠʥʠʩʪʨʣʽʛʽʥʽש 

(BR10764907) çᴆשʽʨʣʝʨʜʽש ʝʨʝʢʰʝʣʽʢʪʝʨʽʥ,  ʮʠʬʨʣʘʥʜʳʨʫʜʳ ʞᴅʥʝ ʵʢʩʧʦʨʪʪʳ ʝʩʢʝʨʝ 
ʦʪʳʨʳʧ, ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ ʜʘץʳʣʜʘʨʳʥ ᴇʩʽʨʫ ʙʦʡʳʥʰʘ ʦʨʛʘʥʠʢʘʣʳץ ʘʫʳʣ 
ʰʘʨʫʘʰʳʣʳסʳʥ ʞװʨʛʽʟʫ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥ ᴅʟʽʨʣʝʫè ʙʘסʜʘʨʣʘʤʘʣʳץ-ʥʳʩʘʥʘʣʳ 

 .ʟʝʛʝ ʘʩʳʨʳʣʜʳèװʘʨʞʳʣʘʥʜʳʨʫ ʘʷʩʳʥʜʘ ʞץ
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(2n=42, AABBDD) ʩ ʥʝʧʦʣʥʳʤ ʧʰʝʥʠʯʥʦ-ʧʳʨʝʡʥʳʤ ʘʤʬʠʜʠʧʣʦʠʜʘʤ (2n=56, AABBDDʍʍ) 
ʆʪʜʘʣʝʥʥʘʷ ʛʠʙʨʠʜʠʟʘʮʠʷ, ʪʝʦʨʠʷ ʠ ʧʨʘʢʪʠʢʘ. ʄʦʩʢʚʘ, 2003. ï ʩ. 47-60. 
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2ʂʘʟʘʭʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʘʣʴ-ʌʘʨʘʙʠ, ʛ.ɸʣʤʘʪʳ, ʂʘʟʘʭʩʪʘʥ 

 
ɸʥʥʦʪʘʮʠʷ. ʇʨʦʮʝʩʩ ʥʝʩʦʚʤʝʩʪʠʤʦʩʪʠ ʧʨʠ ʦʪʜʘʣʝʥʥʦʡ ʛʠʙʨʠʜʠʟʘʮʠʠ ʫʩʢʦʨʷʝʪ ʵʪʘʧʳ 

ʜʘʣʴʥʝʡʰʝʛʦ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʧʳʣʴʮʝʚʳʭ ʢʣʝʪʦʢ ʚ ʧʳʣʴʮʝʚʦʤ ʤʝʰʢʝ ʧʦʩʣʝ ʧʦʧʘʜʘʥʠʷ ʚ ʪʢʘʥʴ 
ʞʝʥʩʢʦʛʦ ʮʚʝʪʢʘ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʥʘʨʫʰʝʥʠʷ, ʧʨʦʠʩʭʦʜʷʱʠʝ ʥʘ ʢʣʝʪʦʯʥʦʤ, ʪʢʘʥʝʚʦʤ ʠ ʫʨʦʚʥʝ ʧʨʠ 
ʛʠʙʨʠʜʠʟʘʮʠʠ ʜʘʣʴʥʠʭ ʨʦʜʩʪʚʝʥʥʠʢʦʚ, ʦʙʫʩʣʦʚʣʝʥʳ ʧʨʝʞʜʝ ʚʩʝʛʦ ʥʝʩʦʚʤʝʩʪʠʤʦʩʪʴʶ ʧʨʠ 
ʦʧʣʦʜʦʪʚʦʨʝʥʠʠ ʧʳʣʴʮʝʚʦʡ ʪʨʫʙʢʠ ʠ ʦʙʨʘʟʦʚʘʥʠʠ ʟʝʨʥʘ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʢʣʝʪʢʠ ʵʥʜʦʩʧʝʨʤʘ 
ʪʦʨʤʦʟʷʪ ʧʨʦʮʝʩʩ ʦʧʣʦʜʦʪʚʦʨʝʥʠʷ ʟʘ ʩʯʝʪ ʟʘʤʝʜʣʝʥʠʷ ʨʘʟʚʠʪʠʷ ʛʝʥʝʨʘʪʠʚʥʳʭ ʧʦʣʦʚʳʭ ʢʣʝʪʦʢ. 
ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʟʘʨʦʜʳʰʝʚʳʝ ʢʣʝʪʢʠ (ʛʝʥʝʨʘʪʠʚʥʳʝ, ʚʝʛʝʪʘʪʠʚʥʳʝ) ʜʝʣʷʪʩʷ ʥʝ ʧʨʘʚʠʣʴʥʦ ʧʨʠ 
ʤʝʡʦʪʠʯʝʩʢʦʤ ʜʝʣʝʥʠʠ ʠʟ-ʟʘ ʦʪʩʫʪʩʪʚʠʷ ʭʨʦʤʦʩʦʤ, ʦʙʨʘʟʦʚʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʬʨʘʛʤʝʥʪʦʚ, 
ʥʝʨʘʚʥʦʤʝʨʥʦʛʦ ʜʝʣʝʥʠʷ ʢʣʝʪʦʯʥʳʭ ʷʜʝʨ, ʦʙʨʘʟʦʚʘʥʠʷ ʤʦʩʪʦʚ, ʫʩʢʦʣʴʟʘʥʠʷ ʭʨʦʤʦʩʦʤ ʧʨʠ 
ʜʝʣʝʥʠʠ. ɹʳʣʦ ʦʙʥʘʨʫʞʝʥʦ, ʯʪʦ ʥʝʩʦʚʤʝʩʪʠʤʦʩʪʴ ʚʳʟʳʚʘʝʪʩʷ ʥʝʧʨʘʚʠʣʴʥʳʤʠ ʨʝʘʢʮʠʷʤʠ ʧʨʠ 
ʜʝʣʝʥʠʠ ʛʝʥʝʨʘʪʠʚʥʳʭ ʷʜʝʨ ʚ ʧʳʣʴʮʝʚʦʡ ʪʨʫʙʢʝ, ʚ ʪʢʘʥʷʭ ʵʥʜʦʩʧʝʨʤʘ ʠ ʚ ʜʨʫʛʠʭ ʯʘʩʪʷʭ ʩʝʤʝʥʥʦʡ 
ʢʦʞʫʨʳ. ɹʳʣʦ ʟʘʤʝʯʝʥʦ, ʯʪʦ ʥʝʩʦʚʤʝʩʪʠʤʦʩʪʴ ʧʳʣʴʮʝʚʳʭ ʟʝʨʝʥ ʩ ʟʘʨʦʜʳʰʝʚʳʤʠ ʠ 
ʵʥʜʦʩʧʝʨʤʘʣʴʥʳʤʠ ʢʣʝʪʢʘʤʠ ʙʳʣʘ ʦʜʠʥʘʢʦʚʦʡ ʠ ʦʜʥʦʨʦʜʥʦʡ ʜʣʷ ʚʩʝʭ ʠʩʩʣʝʜʦʚʘʥʥʳʭ 
ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ. ɼʦʢʘʟʘʥʦ, ʯʪʦ ʦʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ ʦʪʩʫʪʩʪʚʠʷ ʚʩʭʦʞʝʩʪʠ ʩʝʤʷʥ 
ʧʰʝʥʠʮʳ ʷʚʣʷʝʪʩʷ ʥʝʩʦʚʧʘʜʝʥʠʝ ʛʝʥʦʤʥʦʡ ʩʪʨʫʢʪʫʨʳ ʛʠʙʨʠʜʠʟʦʚʘʥʥʳʭ ʛʝʥʦʪʠʧʦʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʳʣʴʮʘ, ʮʚʝʪʢʠ, ʧʳʣʴʥʠʢʠ, ʤʠʪʦʟ, ʤʝʡʦʟ, ʛʝʥʝʨʘʪʠʚʥʳʝ, ʚʝʛʝʪʘʪʠʚʥʳʝ, 
ʢʣʝʪʢʠ. 
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Annotation. The process of incompatibility during distant hybridization accelerates the stages of 
further growth and development of pollen cells in the pollen sac after entering the female flower tissue. It 
has been shown that disturbances that occur at the cellular, tissue and level during hybridization of distant 
relatives are primarily due to incompatibility during pollen tube fertilization and grain formation. It has 
been established that endosperm cells inhibit the process of fertilization by slowing down the 
development of generative germ cells. It has been established that germ cells (generative, vegetative) do 
not divide correctly during meiotic division due to the absence of chromosomes, the formation of various 
fragments, the uneven division of cell nuclei, the formation of bridges, and the escape of chromosomes 
during division. It has been found that incompatibility is caused by incorrect reactions during the division 
of generative nuclei in the pollen tube, in endosperm tissues and in other parts of the seed coat. It was 
noted that the incompatibility of pollen grains with germ and endosperm cells was the same and 
homogeneous for all studied morphological disorders. It has been proven that the main reason for the lack 
of germination of wheat seeds is the mismatch of the genomic structure of hybridized genotypes. 

Keywords: pollen, flowers, anthers, mitosis, meiosis, generative, vegetative, cells. 
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1ʅɸʆ çʂʘʟʘʭʩʢʠʡ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʉ.ʉʝʡʬʫʣʣʠʥʘè  
ʛ.ɸʩʪʘʥʘ, ʂʘʟʘʭʩʪʘʥ 

2ʊʆʆ çʅʘʫʯʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʮʝʥʪʨ ʟʝʨʥʦʚʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠʤ. ɸ. ɹʘʨʘʝʚʘè, ʧ. ʅʘʫʯʥʳʡ 
ɸʢʤʦʣʠʥʩʢʘʷ ʦʙʣ., ʂʘʟʘʭʩʪʘʥ 

 

ɸʥʥʦʪʘʮʠʷ. ʅʘʰʘ ʩʪʨʘʥʘ ʦʪʣʠʯʘʝʪʩʷ ʛʣʘʚʥʳʤ ʨʘʩʪʠʪʝʣʴʥʳʤ ʙʦʛʘʪʩʪʚʦʤ - ʥʘʣʠʯʠʝʤ 
ʙʦʣʴʰʠʭ ʧʣʦʱʘʜʝʡ ʧʘʩʪʙʠʱ - ʜʦ 187 ʤʣʥ ʛʘ. ʆʜʥʘʢʦ ʝʩʪʝʩʪʚʝʥʥʳʝ ʧʘʩʪʙʠʱʘ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ 
ʥʠʟʢʦʡ ʫʨʦʞʘʡʥʦʩʪʴʶ, ʦʩʦʙʝʥʥʦ ʚ ʩʫʭʦʩʪʝʧʥʳʭ ʟʦʥʘʭ - ʚʩʝʛʦ ʦʪ 2 ʜʦ 5 ʮ/ʛʘ ʩʫʭʦʡ ʧʦʝʜʘʝʤʦʡ 
ʤʘʩʩʳ, ʯʪʦ ʥʝ ʚʩʝʛʜʘ ʧʦʢʨʳʚʘʝʪ ʧʦʪʨʝʙʥʦʩʪʠ ʞʠʚʦʪʥʳʭ ʧʨʠ ʚʳʧʘʩʝ, ʦʩʦʙʝʥʥʦ ʧʨʠ ʙʝʩʩʠʩʪʝʤʥʦʤ. 
ʊʘʢʞʝ ʙʝʩʩʠʩʪʝʤʥʳʡ ʚʳʧʘʩ ʞʠʚʦʪʥʳʭ ʧʨʠʚʦʜʠʪ ʢ ʨʘʟʤʥʦʞʝʥʠʶ ʩʦʨʥʳʭ ʠ ʷʜʦʚʠʪʳʭ ʨʘʩʪʝʥʠʡ ʥʘ 

ʦʪʜʝʣʴʥʳʭ ʫʯʘʩʪʢʘʭ. ʈʝʰʝʥʠʝʤ ʚʦʧʨʦʩʘ ʩʪʘʙʠʣʠʟʘʮʠʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʧʘʩʪʙʠʱ ʷʚʣʷʝʪʩʷ 

ʧʦʠʩʢ ʧʫʪʝʡ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʘʣʦʧʨʦʜʫʢʪʠʚʥʳʭ ʩʝʟʦʥʥʳʭ ʧʘʩʪʙʠʱ. 
ʂʦʩʤʠʯʝʩʢʠʝ ʩʥʠʤʢʠ ʩ ʥʠʟʢʠʤ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤ ʨʘʟʨʝʰʝʥʠʝʤ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ 
ʚʳʷʚʣʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ, ʘ ʪʘʢʞʝ ʚʳʷʚʠʪʴ ʪʦʥʢʠʝ ʠʟʤʝʥʝʥʠʷ ʚ ʜʝʪʘʣʷʭ ʥʘ ʤʝʩʪʥʦʤ 
ʫʨʦʚʥʝ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʧʦʚʳʰʝʥʠʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ 
ʧʘʩʪʙʠʱ ʩʪʝʧʥʦʡ ʟʦʥʳ ʧʫʪʝʤ ʦʨʛʘʥʠʟʘʮʠʠ ʟʘʛʦʥʥʦʛʦ ʚʳʧʘʩʘ ʩʢʦʪʘ, ʦʮʝʥʢʫ ʠ ʥʘʙʣʶʜʝʥʠʷ ʟʘ 
ʧʘʩʪʙʠʱʥʳʤʠ ʢʫʣʴʪʫʨʘʤʠ ʧʨʦʚʦʜʠʣʠ ʧʨʠ ʧʦʤʦʱʠ ʩʧʫʪʥʠʢʦʚ. ʀʩʩʣʝʜʦʚʘʪʝʣʷʤʠ ʧʨʦʚʝʜʝʥʳ 
ʨʘʩʯʝʪʳ ʠʥʜʝʢʩʦʚ NDVI ʜʣʷ ʦʮʝʥʢʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʝʩʪʝʩʪʚʝʥʥʳʭ ʧʘʩʪʙʠʱ ʧʨʠ ʦʨʛʘʥʠʟʘʮʠʠ 
ʟʘʛʦʥʥʦʛʦ ʚʳʧʘʩʘ ʩʢʦʪʘ, ʦʧʨʝʜʝʣʝʥʘ ʢʦʨʨʝʣʷʮʠʦʥʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ ʫʨʦʞʘʡʥʦʩʪʴʶ 
ʧʘʩʪʙʠʱʥʦʡ ʤʘʩʩʳ ʠ ʠʥʜʝʢʩʦʤ NDVI ʧʨʠ ʧʝʨʚʦʤ ʠ ʚʪʦʨʦʤ ʮʠʢʣʝ ʩʪʨʘʚʣʠʚʘʥʠʷ, ʚʝʣʠʯʠʥʘ 
ʢʦʵʬʬʠʮʠʝʥʪʘ ʢʦʨʨʝʣʷʮʠʠ ʤʝʞʜʫ ʫʨʦʞʘʡʥʦʩʪʴʶ ʠ NDVI ʧʨʠ ʧʝʨʚʦʤ ʩʪʨʘʚʣʠʚʘʥʠʠ ʨʘʚʥʘ 0,79, ʘ 
ʧʨʠ ʚʪʦʨʦʤ ʩʪʨʘʚʣʠʚʘʥʠʠ 0,95.    

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʘʩʪʙʠʱʘ, ʩʪʨʘʚʣʠʚʘʥʠʝ, ʢʦʩʤʠʯʝʩʢʠʝ ʩʥʠʤʢʠ, ʫʨʦʞʘʡʥʦʩʪʴ. 

 

ɺʚʝʜʝʥʠʝ. ʈʘʟʤʝʱʝʥʠʝ ʧʘʩʪʙʠʱʥʳʭ ʫʛʦʜʠʡ ʧʦ ʩʪʨʘʥʝ ʥʝʨʘʚʥʦʤʝʨʥʦ ï ʝʩʪʴ ʨʘʡʦʥʳ, 
ʛʜʝ ʧʘʩʪʙʠʱʘ ʚ ʠʟʙʳʪʢʝ, ʧʦʛʦʣʦʚʴʝ ʩʢʦʪʘ ʥʘ ʢʦʪʦʨʳʭ ʨʘʟʤʝʱʝʥʦ ʩ ʥʠʟʢʦʡ ʧʣʦʪʥʦʩʪʴʶ ʥʘ 

ʝʜʠʥʠʮʫ ʧʣʦʱʘʜʠ, ʝʩʪʴ ʨʘʡʦʥʳ, ʛʜʝ ʧʘʩʪʙʠʱ ʥʝ ʜʦʩʪʘʪʦʯʥʦ, ʠ ʥʘʛʨʫʟʢʘ ʩʢʦʪʘ ʧʨʝʚʳʰʘʝʪ 
ʥʦʨʤʘʪʠʚʳ. ɹʦʣʴʰʦʡ ʧʨʦʙʣʝʤʦʡ ʷʚʣʷʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝ ʥʘʣʘʞʝʥʥʦʡ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ 
ʧʘʩʪʙʠʱʥʦʛʦ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʠʪ ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʘʩʪʙʠʱʘ, ʜʘʩʪ 

ʪʦʣʯʦʢ ʜʣʷ ʨʦʩʪʘ ʯʠʩʣʝʥʥʦʩʪʠ ʧʦʛʦʣʦʚʴʷ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 
ʞʠʚʦʪʥʳʭ. ɺʦ ʤʥʦʛʠʭ ʩʪʨʘʥʘʭ ʤʠʨʘ, ʠʥʬʦʨʤʘʮʠʶ ʦ ʩʦʩʪʦʷʥʠʠ ʧʘʩʪʙʠʱʥʳʭ ʫʛʦʜʠʡ 

ʧʦʣʫʯʘʶʪ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʜʠʩʪʘʥʮʠʦʥʥʳʭ ʤʝʪʦʜʦʚ, ʧʦʟʚʦʣʷʶʱʠʭ ʩʚʦʝʚʨʝʤʝʥʥʦ ʠʤʝʪʴ 
ʧʦʣʥʳʡ ʦʙʲʝʤ ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʦʩʪʦʷʥʠʠ ʧʘʩʪʙʠʱʥʳʭ ʵʢʦʩʠʩʪʝʤ. ɺʦʧʨʦʩʳ ʫʧʨʘʚʣʝʥʠʷ 
ʧʘʩʪʙʠʱʥʳʤʠ ʨʝʩʫʨʩʘʤʠ ʂʘʟʘʭʩʪʘʥʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʠ ʷʚʣʷʝʪʩʷ ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ, ʨʝʰʝʥʠʝ ʢʦʪʦʨʦʡ ʚʦʟʤʦʞʥʦ ʥʘ ʦʩʥʦʚʝ ʧʨʦʚʝʜʝʥʠʷ 
ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ɺ ʵʪʦʡ ʩʚʷʟʠ, ʮʝʣʴʶ ʜʘʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʣʘʩʴ ʩʨʘʚʥʠʪʝʣʴʥʘʷ ʦʮʝʥʢʘ 
ʥʘʟʝʤʥʳʭ ʠ ʩʧʫʪʥʠʢʦʚʳʭ ʫʯʝʪʦʚ ʠ ʥʘʙʣʶʜʝʥʠʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ ʧʠʪʘʪʝʣʴʥʦʡ ʮʝʥʥʦʩʪʠ 
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ʧʘʩʪʙʠʱ ʩʪʝʧʥʦʡ ʟʦʥʳ ʧʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʟʘʛʦʥʥʦʛʦ ʚʳʧʘʩʘ ʩʢʦʪʘ ʚ ʦʜʥʦʤ ʠʟ ʭʦʟʷʡʩʪʚ 
ɸʢʢʘʡʳʥʩʢʦʛʦ ʨʘʡʦʥʘ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ ʙʘʟʝ ʊʆʆ 

çʉʝʚʝʨʦ-ʂʘʟʘʭʩʪʘʥʩʢʘʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʘʷ ʦʧʳʪʥʘʷ ʩʪʘʥʮʠʷè (54Á12'45.0"N 
69Á30'50.1"E), ʨʘʩʧʦʣʦʞʝʥʥʦʤ ʚ ɸʢʢʘʡʳʥʩʢʦʤ ʨʘʡʦʥʝ ʉʝʚʝʨʦ-ʂʘʟʘʭʩʪʘʥʩʢʦʡ ʦʙʣʘʩʪʠ. 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʣʠʩʴ ʪʠʧʠʯʥʳʝ ʧʘʩʪʙʠʱʘ ʩʪʝʧʥʦʡ ʟʦʥʳ ʠ ʚʳʧʘʩʘʝʤʦʝ ʩʪʘʜʦ 
ʢʨʫʧʥʦʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʤʷʩʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʧʦʨʦʜʳ ʂʘʟʘʭʩʢʘʷ ʙʝʣʦʛʦʣʦʚʘʷ ʚ ʢʦʣʠʯʝʩʪʚʝ 
60 ʛʦʣʦʚ. ʀʟ ʦʙʱʝʡ ʧʣʦʱʘʜʠ ʧʘʩʪʙʠʱ ʭʦʟʷʡʩʪʚʘ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʚʳʧʘʩʘ ʟʘʛʦʥʥʳʤ 

(ʧʦʨʮʠʦʥʥʳʤ) ʩʧʦʩʦʙʦʤ ʙʳʣ ʚʳʙʨʘʥ ʦʪʜʝʣʴʥʳʡ ʫʯʘʩʪʦʢ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʧʘʩʪʙʠʱʘ ʥʘ 
ʧʣʦʱʘʜʠ 70 ʛʝʢʪʘʨʦʚ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʨʘʚʥʦʤʝʨʥʦ ʨʘʟʙʠʪʳ ʧʦ 10 ʛʝʢʪʘʨʦʚ ʥʘ 7 ʟʘʛʦʥʦʚ. 

ʋʯʘʩʪʦʢ ʧʘʩʪʙʠʱʘ ʩ ʟʘʛʦʥʘʤʠ ʙʳʣʠ ʦʛʦʨʦʞʝʥʳ ʵʣʝʢʪʨʠʯʝʩʢʠʤʠ ʠʟʛʦʨʦʜʷʤʠ ʩ ʩʠʩʪʝʤʦʡ 
ʧʠʪʘʥʠʷ ʘʢʢʫʤʫʣʷʪʦʨʘʤʠ ʠ ʩʦʣʥʝʯʥʳʤʠ ʙʘʪʘʨʝʷʤʠ. ɿʘʛʦʥʳ ʙʳʣʠ ʨʘʟʙʠʪʳ ʬʦʨʤʝ ʣʝʧʝʩʪʢʘ 
ʩ ʦʪʜʝʣʴʥʳʤ ʝʜʠʥʳʤ ʚʳʭʦʜʦʤ ʢ ʚʦʜʦʧʦʶ (ʨʠʩ.1). ɾʠʚʦʪʥʳʝ ʚ ʪʝʯʝʥʠʝ ʧʘʩʪʙʠʱʥʦʛʦ 

ʧʝʨʠʦʜʘ ʚʳʧʘʩʘʣʘʩʴ ʧʦʦʯʝʨʝʜʥʦ ʧʦ ʟʘʛʦʥʘʤ. ʀʩʪʦʯʥʠʢʘʤʠ ʧʠʪʴʝʚʦʡ ʚʦʜʳ ʜʣʷ ʞʠʚʦʪʥʳʭ 
ʙʳʣ ʢʦʪʣʦʚʘʥ, ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʦʪ ʤʝʩʪʘ ʧʘʩʪʴʙʳ   ʚ 200 ʤ ʠ ʩʢʚʘʞʠʥʘ ʩ ʛʣʫʙʠʥʳ 35 ʤʝʪʨʦʚ 

ʚ 100 ʤ ʦʪʢʫʜʘ ʧʦʩʪʫʧʘʣʘ ʚʦʜʘ ʚ ʧʦʠʣʢʫ. ʈʘʩʩʪʦʷʥʠʝ ʦʪ ʧʦʠʣʢʠ ʜʦ ʜʘʣʴʥʝʡ ʪʦʯʢʠ 
ʧʘʩʪʙʠʱʥʦʛʦ ʫʯʘʩʪʢʘ ʩʦʩʪʘʚʣʷʣʦ 1,0 ʢʤ. 

 

 
ʈʠʩʫʥʦʢ 1 ï ʇʨʦʝʢʪʥʘʷ ʩʭʝʤʘ ʨʘʟʤʝʱʝʥʠʷ ʟʘʛʦʥʦʚ   

 
ɼʣʷ ʚʳʙʦʨʘ ʪʠʧʠʯʥʦʛʦ ʫʯʘʩʪʢʘ ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʛʨʘʥʠʮ ʧʘʩʪʙʠʱʘ ʙʳʣ ʦʩʫʱʝʩʪʚʣʝʥ 

ʩʙʦʨ ʠʥʬʦʨʤʘʮʠʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʟʝʤʝʣʴʥʳʝ ʠ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʝ 

ʢʘʨʪʳ, ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʳʝ ʥʦʤʝʨʘ ʫʯʘʩʪʢʦʚ ʟʝʤʝʣʴ ʭʦʟʷʡʩʪʚʘ ʚ ʩʠʩʪʝʤʝ ɸʀʉ ɻɿʂ. 
ʇʦʣʫʯʝʥʥʳʝ ʢʦʦʨʜʠʥʘʪʳ ʪʦʯʝʢ ʙʳʣʠ ʥʘʣʦʞʝʥʳ ʥʘ ʢʘʨʪʫ ʚ ɻʀʉ ʮʝʥʪʨʝ ʂɸʊʋ ʠʤ. 

ʉ.ʉʝʡʬʫʣʣʠʥʘ. ʉʧʫʪʥʠʢʦʚʳʝ ʩʥʠʤʢʠ ʦʙʨʘʙʘʪʳʚʘʣʠʩʴ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤ ArcGIS, QGIS. 
ɻʨʘʥʠʮʳ ʧʘʩʪʙʠʱ ʠ ʠʭ ʢʦʥʪʫʨʳ ʬʠʢʩʠʨʦʚʘʣʠʩʴ ʩ ʧʦʤʦʱʴʶ GPS-ʥʘʚʠʛʘʪʦʨʘ Garmin 
Montana 610 ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʧʫʪʥʠʢʦʚʳʭ ʜʘʥʥʳʭ GPS/GLONASS.  ʇʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ 

ʩʙʦʨʘ ʜʘʥʥʳʭ ʙʳʣʘ ʨʘʩʩʯʠʪʘʥʘ ʥʝʦʙʭʦʜʠʤʘʷ ʧʣʦʱʘʜʴ ʜʣʷ ʚʳʧʘʩʘ 60 ʛʦʣʦʚ ʩʢʦʪʘ ʠ 
ʦʧʨʝʜʝʣʝʥʳ ʢʦʣʠʯʝʩʪʚʦ ʟʘʛʦʥʦʚ, ʯʠʩʣʦ ʜʥʝʡ ʜʣʷ ʩʪʨʘʚʣʠʚʘʥʠʷ ʥʘ ʚʝʩʴ ʧʘʩʪʙʠʱʥʳʡ 

ʧʝʨʠʦʜ. 
ɺ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʧʘʩʪʙʠʱʥʦʛʦ ʧʝʨʠʦʜʘ ʥʘ ʫʯʘʩʪʢʝ ʧʘʩʪʙʠʱʘ ʧʦ ʟʘʛʦʥʘʤ 

ʧʨʦʚʦʜʠʣʠʩʴ ʥʘʜʟʝʤʥʳʝ ʫʯʝʪʳ ʠ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʜʠʥʘʤʠʢʦʡ ʙʦʪʘʥʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ, 

ʧʨʦʝʢʪʠʚʥʳʤ ʧʦʢʨʳʪʠʝʤ, ʚʳʩʦʪʦʡ ʨʘʩʪʝʥʠʡ, ʫʨʦʞʘʡʥʦʩʪʴʶ, ʜʦ ʠ ʧʦʩʣʝ ʩʪʨʘʚʣʠʚʘʥʠʷ 
ʞʠʚʦʪʥʳʭ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʧʘʩʪʙʠʱ. ʇʨʦʜʫʢʪʠʚʥʦʩʪʴ ʧʘʩʪʙʠʱʥʦʡ ʩʫʭʦʡ ʤʘʩʩʳ 
ʦʧʨʝʜʝʣʷʣʘʩʴ ʫʢʦʩʥʳʤ ʤʝʪʦʜʦʤ. ʋʯʝʪ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʥʘ ʧʘʩʪʙʠʱʘʭ ʧʨʦʚʦʜʠʣʠ 
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ʧʦʩʝʟʦʥʥʦ, ʚ ʢʘʞʜʦʤ ʢʦʥʪʫʨʝ ʥʘ 10 ʫʯʝʪʥʳʭ ʧʣʦʱʘʜʢʘʭ ʨʘʟʤʝʨʦʤ ʥʝ ʤʝʥʝʝ 2,5 ʤ2 (1ʭ2,5 ʤ) 
ʢʘʞʜʘʷ ʥʘ ʚʳʩʦʪʝ 5-6 ʩʤ ʦʪ ʟʝʤʣʠ ʥʘ ʚʳʩʦʢʦʪʨʘʚʥʳʭ ʧʘʩʪʙʠʱʘʭ ʠ 3-4 ʩʤ - ʥʘ 
ʥʠʟʢʦʪʨʘʚʥʳʭ. ʉʢʦʰʝʥʥʫʶ ʟʝʣʝʥʫʶ ʤʘʩʩʫ ʩ ʢʘʞʜʦʡ ʫʯʝʪʥʦʡ ʧʣʦʱʘʜʢʠ, ʚʟʚʝʰʠʚʘʣʠ ʥʘ 

ʤʝʩʪʝ (ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʧʝʨʝʩʯʝʪʦʤ ʩ ʛ/ʤ2 ʥʘ ʪ/ʛʘ ʠʣʠ ʢʦʵʬʬʠʮʠʝʥʪ ʧʝʨʝʚʦʜʘ ʩ ʛ/ʤ2 ʥʘ ʪ/ʛʘ, 
ʩʦʩʪʘʚʣʷʝʪ 100). ʊʘʢʞʝ ʙʨʘʣʠ ʩʨʝʜʥʶʶ ʧʨʦʙʫ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʘʙʩʦʣʶʪʥʦ ʩʫʭʦʛʦ 

ʚʝʱʝʩʪʚʘ ʠ ʟʘʪʝʤ ʚʳʭʦʜʘ ʩʫʭʦʡ ʤʘʩʩʳ ʩ 1 ʛʘ. 

ɺʟʷʪʠʝ ʩʨʝʜʥʝʡ ʧʨʦʙʳ ʧʨʠ ʧʦʩʪʘʥʦʚʢʝ ʦʧʳʪʦʚ ʥʘ ʧʘʩʪʙʠʱʘʭ. ɺʟʷʪʠʝ ʩʨʝʜʥʝʡ ʠ 
ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʧʨʦʙʳ ʩʝʥʘ ʠ ʧʘʩʪʙʠʱʥʦʛʦ ʢʦʨʤʘ ʜʣʷ ʭʠʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʧʨʦʚʦʜʠʪʩʷ ʧʝʨʝʜ 

ʩʢʘʰʠʚʘʥʠʝʤ ʪʨʘʚʦʩʪʦʷ ʩʦʛʣʘʩʥʦ ʤʝʪʦʜʠʢʝ ʧʨʦʚʝʜʝʥʠʷ ʦʧʳʪʦʚ ʥʘ ʩʝʥʦʢʦʩʘʭ ʠ ʧʘʩʪʙʠʱʘʭ. 

ʇʝʨʝʜ ʥʘʯʘʣʦʤ ʩʪʨʘʚʣʠʚʘʥʠʷ ʢʘʞʜʦʛʦ ʟʘʛʦʥʘ ʚ ʨʘʟʣʠʯʥʳʭ, ʥʘʠʙʦʣʝʝ ʪʠʧʠʯʥʳʭ ʤʝʩʪʘʭ ʝʛʦ 

ʪʨʘʚʫ ʩʢʘʰʠʚʘʶʪ ʥʘ 4-8 ʧʣʦʱʘʜʢʘʭ ʨʘʟʤʝʨʦʤ 1³2,5 ʤ, ʯʠʩʣʦ ʧʣʦʱʘʜʦʢ ʟʘʚʠʩʠʪ ʦʪ 
ʚʝʣʠʯʠʥʳ ʟʘʛʦʥʘ ʠ ʚʳʨʦʚʥʝʥʥʦʩʪʠ ʪʨʘʚʦʩʪʦʷ ʥʘ ʥʝʤ. ɺʳʩʦʪʘ ʩʢʘʰʠʚʘʥʠʷ ʤʦʞʝʪ ʙʳʪʴ 
ʨʘʟʣʠʯʥʦʡ, ʘ ʠʤʝʥʥʦ: ʜʣʷ ʚʳʩʦʢʦʪʨʘʚʥʳʭ ʧʘʩʪʙʠʱ ï 5-6, ʜʣʷ ʥʠʟʢʦʪʨʘʚʥʳʭ ï 3-4 ʩʤ. 

ʉʢʦʰʝʥʥʫʶ ʪʨʘʚʫ ʪʱʘʪʝʣʴʥʦ ʩʦʙʠʨʘʶʪ ʠ ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʷʶʪ ʥʘ ʧʣʦʱʘʜʢʝ, 
ʧʦʢʨʳʪʦʡ ʧʦʣʦʪʥʠʱʝʤ. ʀʟ ʚʩʝʡ ʤʘʩʩʳ ʙʝʨʫʪ ʩʨʝʜʥʶʶ ʧʨʦʙʫ ʧʦ ʤʝʪʦʜʫ ʩʝʢʪʦʨʦʚ. ʆʙʱʠʡ 

ʚʝʩ ʧʨʦʙʳ - 1,5-2 ʢʛ. ʇʨʠ ʢʘʞʜʦʤ ʮʠʢʣʝ ʩʪʨʘʚʣʠʚʘʥʠʷ ʧʣʦʱʘʜʢʠ ʟʘʢʣʘʜʳʚʘʶʪ ʥʘ ʥʦʚʳʭ 
ʤʝʩʪʘʭ ʟʘʛʦʥʘ. 

ʇʦʜʛʦʪʦʚʢʘ ʩʨʝʜʥʝʡ ʧʨʦʙʳ ʢ ʘʥʘʣʠʟʫ ʜʦʣʞʥʘ ʙʳʪʴ ʨʘʟʣʠʯʥʦʡ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʮʝʣʝʡ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʇʨʦʚʦʜʠʪʴ ʭʠʤʠʯʝʩʢʠʝ ʘʥʘʣʠʟʳ ʤʦʞʥʦ ʚ ʪʨʝʭ ʦʩʥʦʚʥʳʭ 
ʥʘʧʨʘʚʣʝʥʠʷʭ. 

1. ʊʨʘʚʷʥʠʩʪʫʶ ʤʘʩʩʫ ʘʥʘʣʠʟʠʨʫʶʪ ʚ ʩʚʝʞʝʤ ʩʦʩʪʦʷʥʠʠ, ʢʦʛʜʘ ʦʧʨʝʜʝʣʷʶʪ ʣʝʛʢʦ 
ʠʟʤʝʥʷʶʱʠʝʩʷ ʚʝʱʝʩʪʚʘ (ʬʦʨʤʳ ʘʟʦʪʠʩʪʳʭ ʠ ʫʛʣʝʚʦʜʥʳʭ ʩʦʝʜʠʥʝʥʠʡ, ʘʢʪʠʚʥʦʩʪʴ 
ʬʝʨʤʝʥʪʦʚ ʠ ʜʨ.). 

2. ʊʨʘʚʷʥʠʩʪʫʶ ʤʘʩʩʫ ʘʥʘʣʠʟʠʨʫʶʪ ʚ ʚʦʟʜʫʰʥʦ-ʩʫʭʦʤ ʩʦʩʪʦʷʥʠʠ, ʝʩʣʠ 
ʦʧʨʝʜʝʣʷʶʪʩʷ ʚʝʱʝʩʪʚʘ, ʤʘʣʦ ʠʟʤʝʥʷʶʱʠʝʩʷ (ʢʣʝʪʯʘʪʢʘ, ʞʠʨ, ʦʙʱʠʡ ʘʟʦʪ ʠ ʜʨ.). 

3.ʊʨʘʚʷʥʠʩʪʫʶ ʤʘʩʩʫ ʘʥʘʣʠʟʠʨʫʶʪ ʚ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʟʘʢʦʥʩʝʨʚʠʨʦʚʘʥʥʦʤ 
ʩʦʩʪʦʷʥʠʠ. ʂʦʥʩʝʨʚʠʨʦʚʘʥʠʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʫʪʝʤ ʦʙʨʘʙʦʪʢʠ ʤʘʩʩʳ ʚʦʜʷʥʳʤ ʧʘʨʦʤ (ʚ 
ʘʧʧʘʨʘʪʝ ʂʦʭʘ ʚ ʪʝʯʝʥʠʝ 10-15 ʤʠʥ.) ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʥʝʟʘʤʝʜʣʠʪʝʣʴʥʳʤ ʠ ʦʩʪʦʨʦʞʥʳʤ 

ʧʦʜʩʫʰʠʚʘʥʠʝʤ ʝʝ ʧʨʠ ʭʦʨʦʰʝʡ ʚʝʥʪʠʣʷʮʠʠ ʠ ʪʝʤʧʝʨʘʪʫʨʝ ʥʝ ʚʳʰʝ 40-50Á. ʊʘʢʦʝ 
ʧʦʜʩʫʰʠʚʘʥʠʝ ʦʙʨʘʟʮʦʚ ʩʨʝʜʥʝʡ ʧʨʦʙʳ ʚʘʞʥʦ ʩʦʙʣʶʜʘʪʴ ʠ ʪʦʛʜʘ, ʢʦʛʜʘ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ 

ʧʨʦʚʦʜʠʪʴ ʘʥʘʣʠʟʳ ʩ ʚʦʟʜʫʰʥʦ-ʩʫʭʠʤ ʥʝʢʦʥʩʝʨʚʠʨʦʚʘʥʥʳʤ ʤʘʪʝʨʠʘʣʦʤ. 
ʆʩʥʦʚʥʳʝ ʩʧʦʩʦʙʳ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʧʨʦʙʳ. ɼʣʷ ʘʥʘʣʠʟʘ ʚ ʩʚʝʞʝʤ 

ʩʦʩʪʦʷʥʠʠ ʩʨʝʜʥʶʶ ʧʨʦʙʫ ʥʦʞʥʠʮʘʤʠ ʠʟʤʝʣʴʯʘʶʪ ʥʘ ʦʪʨʝʟʢʠ 0,3-0,5 ʩʤ, ʧʝʨʝʤʝʰʠʚʘʶʪ ʠ 

ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʷʶʪ ʥʘ ʵʤʘʣʠʨʦʚʘʥʥʦʤ ʧʨʦʪʠʚʥʝ (ʠʣʠ ʵʤʘʣʠʨʦʚʘʥʥʦʡ ʢʶʚʝʪʝ), 
ʙʳʩʪʨʦ ʧʨʦʚʦʜʷʪ ʜʠʘʛʦʥʘʣʠ ʠ ʠʟ ʜʚʫʭ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦ ʣʝʞʘʱʠʭ ʪʨʝʫʛʦʣʴʥʠʢʦʚ (ʩʝʢʪʦʨʦʚ) 

ʦʪʙʠʨʘʶʪ ʦʪʜʝʣʴʥʫʶ ʧʨʦʙʫ, ʨʘʩʪʠʪʝʣʴʥʫʶ ʤʘʩʩʫ ʜʚʫʭ ʜʨʫʛʠʭ ʪʨʝʫʛʦʣʴʥʠʢʦʚ 
ʦʪʙʨʘʩʳʚʘʶʪ, ʟʘʪʝʤ ʦʪʜʝʣʝʥʥʫʶ ʧʨʦʙʫ ʩʥʦʚʘ ʨʘʟʤʝʱʘʶʪ ʥʘ ʧʨʦʪʠʚʥʝ ʠʣʠ ʢʶʚʝʪʝ ʠ 
ʦʧʝʨʘʮʠʶ ʧʦʚʪʦʨʷʶʪ. ʊʘʢ ʜʝʣʘʶʪ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʦʩʪʘʚʰʠʡʩʷ ʦʙʨʘʟʝʮ ʙʫʜʝʪ 

ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʧʦ ʚʝʩʫ ʪʦʤʫ ʢʦʣʠʯʝʩʪʚʫ, ʢʦʪʦʨʦʝ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʘʥʘʣʠʟʘ. ɼʣʷ ʘʥʘʣʠʟʘ ʚ 
ʚʦʟʜʫʰʥʦ-ʩʫʭʦʤ ʩʦʩʪʦʷʥʠʠ ʩʫʭʫʶ ʠʟʨʝʟʘʥʥʫʶ ʥʦʞʥʠʮʘʤʠ ʥʘ ʦʪʨʝʟʢʠ 0,2-0,3 ʩʤ ʩʨʝʜʥʶʶ 

ʧʨʦʙʫ ʨʘʩʧʨʝʜʝʣʷʶʪ ʨʘʚʥʦʤʝʨʥʦ ʥʘ ʣʠʩʪʝ ʧʝʨʛʘʤʝʥʪʘ, ʨʘʟʜʝʣʷʶʪ ʥʘ ʢʚʘʜʨʘʪʳ ʠ ʠʟ 
ʢʘʞʜʦʛʦ ʠʟ ʥʠʭ (ʠʣʠ ʞʝ ʚ ʰʘʭʤʘʪʥʦʤ ʧʦʨʷʜʢʝ - ʯʝʨʝʟ ʢʚʘʜʨʘʪ) ʦʪʙʠʨʘʶʪ ʦʪʜʝʣʴʥʫʶ ʧʨʦʙʫ 
ʧʨʠ ʧʦʤʦʱʠ ʰʠʨʦʢʦʛʦ ʰʧʘʪʝʣʷ, ʩʦʚʦʯʢʘ ʠʣʠ ʨʦʛʦʚʦʡ ʣʦʞʢʠ. ɽʝ ʝʱʝ ʨʘʟ ʨʘʩʧʨʝʜʝʣʷʶʪ ʧʘ 

ʜʨʫʛʦʤ ʧʨʦʪʠʚʥʝ ʠʣʠ ʧʝʨʛʘʤʝʥʪʝ ʠ ʜʝʣʘʶʪ ʵʪʦ ʩʪʦʣʴʢʦ ʨʘʟ, ʧʦʢʘ ʥʝ ʙʫʜʝʪ ʧʦʣʫʯʝʥ ʦʙʨʘʟʝʮ 
ʧʨʠʤʝʨʥʦ ʚ 200-300 ʛ. ʆʙʨʘʟʝʮ ʧʦʩʪʫʧʘʝʪ ʥʘ ʣʘʙʦʨʘʪʦʨʥʫʶ ʤʝʣʴʥʠʮʫ ʜʣʷ ʨʘʟʤʦʣʘ. 

ʇʨʦʮʝʩʩ ʨʘʟʤʦʣʘ ʨʘʩʪʠʪʝʣʴʥʦʡ ʤʘʩʩʳ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʦʪʩʝʠʚʘʥʠʝʤ ʝʝ ʥʘ ʩʠʪʝ ʩ 
ʷʯʝʡʢʘʤʠ 0,25 ʤʤ2. ʈʘʟʤʦʣʦʪʳʡ ʦʙʨʘʟʝʮ ʨʘʩʧʨʝʜʝʣʷʶʪ ʥʘ ʧʝʨʛʘʤʝʥʪʝ ʠʣʠ ʩʪʝʢʣʝ ʪʦʥʢʠʤ 
ʩʣʦʝʤ, ʨʘʟʜʝʣʷʶʪ ʜʠʘʛʦʥʘʣʷʤʠ ʥʘ ʯʝʪʳʨʝ ʯʘʩʪʠ ʠ ʦʙʨʘʙʘʪʳʚʘʶʪ ʚ ʪʘʢʦʤ ʞʝ ʧʦʨʷʜʢʝ, ʢʘʢ 

ʦʧʠʩʘʥʦ ʚʳʰʝ. ʇʨʦʮʝʜʫʨʫ ʦʪʙʦʨʘ ʧʦʚʪʦʨʷʶʪ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʥʘ ʣʠʩʪʝ ʦʩʪʘʥʝʪʩʷ ʦʙʨʘʟʝʮ, 
ʨʘʚʥʳʡ ʧʦ ʚʝʩʫ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʧʨʦʙʝ. ʇʨʦʙʫ ʪʱʘʪʝʣʴʥʦ, ʙʝʟ ʧʦʪʝʨʴ, ʧʝʨʝʥʦʩʷʪ ʚ 

ʩʪʝʢʣʷʥʥʫʶ ʙʘʥʢʫ ʩ ʧʨʠʪʝʨʪʦʡ ʧʨʦʙʢʦʡ. ɺ ʪʘʢʦʤ ʩʦʩʪʦʷʥʠʠ ʦʥʘ ʤʦʞʝʪ ʭʨʘʥʠʪʴʩʷ 
ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʝ ʚʨʝʤʷ, ʧʦʯʪʠ ʥʝ ʠʟʤʝʥʷʷ ʚʣʘʞʥʦʩʪʠ. ɺʝʩ ʝʝ ʟʘʚʠʩʠʪ ʦʪ ʢʦʣʠʯʝʩʪʚʘ 
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ʘʥʘʣʠʟʦʚ ʠ ʤʦʞʝʪ ʩʦʩʪʘʚʣʷʪʴ 50-200 ʛ [1]. 
ʍʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʙʳʣ ʧʨʦʚʝʜʝʥ ʧʦ ʦʙʱʝʧʨʠʥʷʪʳʤ ʤʝʪʦʜʠʢʘʤ ʟʦʦʪʝʭʥʠʯʝʩʢʦʛʦ 

ʘʥʘʣʠʟʘ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʵʢʩʧʨʝʩʩ-ʘʥʘʣʠʟʘʪʦʨʘ ʢʦʨʤʦʚ NIRSDS2500. ɺ ʣʘʙʦʨʘʪʦʨʠʠ 

ʩʨʝʜʥʠʝ ʦʙʨʘʟʮʳ ʢʦʨʤʦʚ ʙʳʣʠ ʠʟʤʝʣʴʯʝʥʳ, ʧʝʨʝʤʝʰʘʥʳ ʠ ʤʝʪʦʜʦʤ ʢʚʘʨʪʦʚʘʥʠʷ 
ʚʳʜʝʣʝʥʳ ʥʘʚʝʩʢʠ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʧʝʨʚʦʥʘʯʘʣʴʥʦʡ ʚʣʘʛʠ ʠ ʧʦʤʝʱʝʥʳ ʜʣʷ 

ʜʘʣʴʥʝʡʰʝʛʦ ʚʳʩʫʰʠʚʘʥʠʷ ʚ ʩʫʰʠʣʴʥʦʤ ʰʢʘʬʫ ʧʨʠ t 60-65Á ʜʦ ʧʦʩʪʦʷʥʥʦʛʦ ʚʝʩʘ. 
ʇʨʠ ʠʟʫʯʝʥʠʠ ʧʠʪʘʪʝʣʴʥʦʩʪʠ ʢʦʨʤʘ ʧʦʩʣʝ ʚʟʷʪʠʷ ʧʨʦʙ ʥʘ ʭʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʙʳʣ 

ʦʧʨʝʜʝʣʝʥ ʩʦʜʝʨʞʘʥʠʝ ʚʣʘʛʠ ʩʦʛʣʘʩʥʦ ɻʆʉʊʘ 27548-97, ʩʳʨʦʛʦ ʧʨʦʪʝʠʥʘ ʩʦʛʣʘʩʥʦ ɻʆʉʊʘ 

13496.4-93, ʞʠʨʘ ʩʦʛʣʘʩʥʦ ɻʆʉʊʘ 13496.15-97, ʟʦʣʳ ʩʦʛʣʘʩʥʦ ɻʆʉʊʘ 26226-95, ʢʣʝʪʯʘʪʢʠ 
ʩʦʛʣʘʩʥʦ ɻʆʉʊʘ 13496.2-91, ʬʦʩʬʦʨʘ ʩʦʛʣʘʩʥʦ ɻʆʉʊʘ 26657-97, ʢʘʣʴʮʠʷ ʩʦʛʣʘʩʥʦ ɻʆʉʊʘ 

26570-95, ʘ ʪʘʢʞʝ ʧʝʨʝʚʘʨʠʤʦʛʦ ʧʨʦʪʝʠʥʘ, ʦʙʤʝʥʥʦʡ ʵʥʝʨʛʠʠ ʠ ʢʦʨʤʦʚʳʭ ʝʜʠʥʠʮ ʩʦʛʣʘʩʥʦ 
ɻʆʉʊʘ 4808-87, ɻʆʉʊʘ 27978-88 ʚ ʩʝʥʝ ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚ [2-10]. ʂʘʯʝʩʪʚʦ ʢʦʨʤʘ 
ʦʧʨʝʜʝʣʷʣʠ ʥʘ ʦʩʥʦʚʝ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʘʥʘʣʠʟʦʚ ʧʦ ʧʨʠʥʷʪʦʡ ʟʦʦʪʝʭʥʠʯʝʩʢʦʡ ʧʨʦʛʨʘʤʤʝ. 

ʇʨʝʜʚʘʨʠʪʝʣʴʥʫʶ ʦʮʝʥʢʫ ʢʘʯʝʩʪʚʘ ʢʦʨʤʘ ʧʨʦʚʦʜʠʣʠ ʧʦ ʩʦʩʪʘʚʫ ʧʘʩʪʙʠʱʥʦʡ ʪʨʘʚʳ, ʬʘʟʝ 
ʨʘʟʚʠʪʠʷ ʠ ʚʳʩʦʪʝ ʪʨʘʚ ʧʝʨʝʜ ʚʳʧʘʩʦʤ.  

ʇʝʨʝʯʝʥʴ ʚʳʧʦʣʥʷʝʤʳʭ ʨʘʙʦʪ ʚ ʦʙʣʘʩʪʠ ɻʀʉ ʠ ɼɿɿ: 
1. ʇʦʜʛʦʪʦʚʠʪʝʣʴʥʳʝ ʨʘʙʦʪʳ: 
ɼʣʷ ʧʦʣʝʚʦʛʦ ʦʙʦʩʣʝʜʦʚʘʥʠʷ ʙʳʣ ʩʦʩʪʘʚʣʝʥ ʧʨʠʤʝʨʥʳʡ ʤʘʨʰʨʫʪ ʦʙʩʣʝʜʦʚʘʥʠʷ 

ʧʘʩʪʙʠʱʥʦʡ ʪʝʨʨʠʪʦʨʠʠ. ɺ ʭʦʜʝ ʧʦʣʝʚʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ ʩ ʧʦʤʦʱʴʶ GPS-ʥʘʚʠʛʘʪʦʨʘ ʙʳʣʠ 
ʦʧʨʝʜʝʣʝʥʳ ʢʦʦʨʜʠʥʘʪʳ ʪʦʯʝʢ. ʇʦʣʫʯʝʥʥʳʝ ʢʦʦʨʜʠʥʘʪʳ ʪʦʯʝʢ ʙʳʣʠ ʥʘʣʦʞʝʥʳ ʥʘ ʢʘʨʪʫ ʚ 

ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ. 
ɼʘʥʥʳʝ ʭʘʨʘʢʪʝʨʠʟʠʨʫʶʱʠʝ ʧʘʩʪʙʠʱʘ ʧʦʣʫʯʝʥʥʳʝ ʚ ʭʦʜʝ ʧʦʣʝʚʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ 

ʙʳʣʠ ʠʤʧʦʨʪʠʨʦʚʘʥʳ ʠ ʘʜʘʧʪʠʨʦʚʘʥʳ ʚ ArcMap ʠ ArcGIS 10.4.1 ʥʘ ʦʩʥʦʚʝ ʢʦʪʦʨʳʝ 

ʩʦʟʜʘʥʳ ʵʣʝʢʪʨʦʥʥʳʝ ʢʘʨʪʳ. 
ʅʘ ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʙʳʣʠ ʩʦʟʜʘʥʳ ʢʘʨʪʳ ʙʠʦʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠ 

ʧʦʯʚʝʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʙʦʪʘʥʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ,  ʥʘʛʨʫʟʢʠ 
ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ ʥʘ ʧʘʩʪʙʠʱʘ ʩ ʨʘʟʚʝʨʥʫʪʳʤʠ ʣʝʛʝʥʜʘʤʠ. 

2. ʇʦʣʫʯʝʥʠʝ ʢʦʩʤʠʯʝʩʢʠʭ ʩʥʠʤʢʦʚ ʠ ʠʭ ʦʙʨʘʙʦʪʢʘ. 

ɹʳʣʠ ʧʦʣʫʯʝʥʳ ʢʦʩʤʠʯʝʩʢʠʝ ʩʥʠʤʢʠ ʩʦ ʩʧʫʪʥʠʢʘ Sentinel-2A ɽʚʨʦʧʝʡʩʢʦʛʦ ʩʦʶʟʘ 
ʯʝʨʝʟ ʧʦʨʪʘʣ https://eos.com/landviewer ʥʘ ʙʝʟʚʦʟʤʝʟʜʥʦʡ ʦʩʥʦʚʝ, ʧʦ ʚʩʝʤ ʠʤʝʶʱʠʤʩʷ 

ʩʧʝʢʪʨʘʣʴʥʳʤ ʢʘʥʘʣʘʤ. 
ʂʦʩʤʠʯʝʩʢʠʝ ʩʥʠʤʢʠ ʙʳʣʠ ʦʙʨʘʙʦʪʘʥʳ: 
- ʘʪʦʤʦʩʬʝʨʥʘʷ ʠ ʨʘʜʠʦʤʝʪʨʠʯʝʩʢʘʷ ʢʦʨʨʝʢʮʠʷ; 

- ʚʳʨʝʟʢʘ ʩʥʠʤʢʦʚ ʧʦ ʛʨʘʥʠʮʘʤ ʧʦʣʠʛʦʥʘ; 
- ʨʘʩʯʝʪ ʠʥʜʝʢʩʦʚ NDVI , NDRE, NDMI ; 

- ʟʦʥʘʣʴʥʘʷ ʩʪʘʪʠʩʪʠʢʘ ʠʥʜʝʢʩʦʚ ʧʦ ʢʘʞʜʦʡ ʜʝʣʷʥʢʝ;  
ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʜʘʥʥʳʭ ʥʘʟʝʤʥʳʭ ʦʙʩʣʝʜʦʚʘʥʠʡ ʩ ʜʘʥʥʳʤʠ ɼɿɿ 
ʅʘʟʝʤʥʳʝ ʜʘʥʥʳʝ ʥʘ ʢʘʞʜʫʶ ʪʦʯʢʫ (ʩʦʩʪʦʷʥʠʝ ʧʘʩʪʙʠʱ, ʜʦʤʠʥʘʥʪʥʦʝ ʨʘʩʪʝʥʠʝ, 

ʫʨʦʞʘʡʥʦʩʪʴ, ʩʫʭʘʷ ʤʘʩʩʘ) ʙʳʣʠ ʩʦʧʦʩʪʘʚʣʝʥʳ ʜʘʥʥʳʤʠ ɼɿɿ (NDVI , NDRE, NDMI ). 
ʉʦʧʦʩʪʘʚʠʤʳʝ ʜʘʥʥʳʝ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʦʙʫʯʝʥʠʷ ʢʣʘʩʩʠʬʠʢʘʮʠʠ. ɺ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʇʆ ʧʨʦʚʝʜʝʥʘ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʜʘʥʥʳʭ ʥʘ ʷʟʳʢʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ 
Python. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʩʦʟʜʘʥ ʘʣʛʦʨʠʪʤ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʩʦʩʪʦʷʥʠʷ 
ʧʘʩʪʙʠʱ.  

ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʧʨʦʚʦʜʠʣʩʷ ʧʦ ʜʚʫʤ ʧʘʨʘʤʝʪʨʘʤ: çʉʦʩʪʦʷʥʠʝ ʧʘʩʪʙʠʱè ʠ 
çʋʨʦʞʘʡʥʦʩʪʴ ʧʘʩʪʙʠʱè. 

ʇʦʩʣʝ ʧʦʩʪʨʦʝʥʠʷ ʘʣʛʦʨʠʪʤʘ ʢʣʘʩʩʠʬʠʢʘʮʠʠ çʜʝʨʝʚʘ ʨʝʰʝʥʠʡè ʠ çʩʣʫʯʘʡʥʦʛʦ 
ʣʝʩʘè ʧʨʦʚʝʜʝʥʘ ʚʘʣʠʜʘʮʠʷ ʜʘʥʥʳʭ ʦʙʦʠʭ ʢʣʘʩʩʦʚ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʦʙʩʫʞʜʝʥʠʝ. ʊʦʯʥʦʝ ʠ ʩʚʦʝʚʨʝʤʝʥʥʦʝ ʠʟʤʝʨʝʥʠʝ 

ʧʘʩʪʙʠʱʥʦʡ ʫʨʦʞʘʡʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʵʬʬʝʢʪʠʚʥʦʛʦ ʚʥʝʜʨʝʥʠʷ 
ʦʧʪʠʤʘʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʚʳʧʘʩʦʤ. ɺ ʪʦʤ ʯʠʩʣʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʥʝʜʦʦʮʝʥʢʘ 

ʜʦʩʪʫʧʥʦʛʦ ʚʳʭʦʜʘ ʩʫʭʦʡ ʤʘʩʩʳ ʧʨʠʚʦʜʠʪ ʢ ʧʣʦʭʦʤʫ ʨʘʩʧʨʝʜʝʣʝʥʠʶ ʢʦʨʤʦʚ ʜʣʷ ʥʫʞʜ 
ʞʠʚʦʪʥʳʭ [11]. ɾʠʚʦʪʥʳʝ ʦʯʝʥʴ ʯʫʚʩʪʚʠʪʝʣʴʥʳ ʢ ʫʚʝʣʠʯʝʥʠʶ ʠʣʠ ʫʤʝʥʴʰʝʥʠʶ 

https://eos.com/landviewer
https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/forage
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ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʨʘʮʠʦʥʘ ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʠʟʤʝʥʷʶʪ ʩʚʦʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ. ʄʝʪʦʜʳ 
ʫʧʨʘʚʣʝʥʠʷ ʧʘʩʪʙʠʱ ʤʦʛʫʪ ʙʳʪʴ ʩʢʦʨʨʝʢʪʠʨʦʚʘʥʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʚʳʩʦʪʦʡ ʪʨʘʚʦʩʪʦʷ, ʢ 
ʧʨʠʤʝʨʫ, ʩʦʢʨʘʱʝʥʠʝ ʧʘʩʪʙʠʱʥʳʭ ʫʛʦʜʠʡ, ʧʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʧʨʦʬʠʮʠʪʘ ʧʘʩʪʙʠʱʥʦʡ 

ʫʨʦʞʘʡʥʦʩʪʠ [12]. 
ɼʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʧʘʩʪʙʠʱ ʥʝʦʙʭʦʜʠʤʘ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ 

ʧʘʩʪʙʠʱʥʳʤʠ ʨʝʩʫʨʩʘʤʠ ʩ ʨʝʛʫʣʠʨʦʚʘʥʠʝʤ ʯʠʩʣʝʥʥʦʩʪʠ ʧʦʛʦʣʦʚʴʷ ʩʢʦʪʘ ʠ ʚʳʧʘʩʘ. ʉʤʝʥʘ 
ʨʝʞʠʤʘ ʚʳʧʘʩʘ ʩʢʦʪʘ ʥʘ ʧʘʩʪʙʠʱʘʭ ʧʨʠʚʝʜʝʪ ʢ ʢʦʨʝʥʥʦʤʫ ʠʟʤʝʥʝʥʠʶ ʩʪʨʫʢʪʫʨʳ 
ʪʨʘʚʦʩʪʦʷ. ɺʳʧʘʩ ʠ ʩʦʩʪʦʷʥʠʷ ʧʘʩʪʙʠʱ ʥʘʭʦʜʷʪʩʷ ʚ ʪʝʩʥʦʡ ʚʟʘʠʤʦʩʚʷʟʠ: ʥʘ ʢʘʞʜʦʝ 

ʠʟʤʝʥʝʥʠʝ ʭʘʨʘʢʪʝʨʘ ʚʳʧʘʩʘ ʵʢʦʩʠʩʪʝʤʘ ʨʝʘʛʠʨʫʝʪ ʠʟʤʝʥʝʥʠʝʤ ʩʦʩʪʘʚʘ ʚʠʜʦʚ ʠ 
ʜʦʤʠʥʘʥʪʦʚ [13]. 

ɺ ʵʪʦʡ ʩʚʷʟʠ, ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʧʨʦʚʝʜʝʥʠʠ ʤʥʦʛʦʚʨʝʤʝʥʥʳʭ ʠʣʠ ʜʘʞʝ 
ʚʨʝʤʝʥʥʳʭ ʨʷʜʦʚ ʥʘʙʣʶʜʝʥʠʡ ʩ ʧʦʤʦʱʴʶ ɼɿɿ. ʂʦʩʤʠʯʝʩʢʠʝ ʩʥʠʤʢʠ ʩ ʥʠʟʢʠʤ 
ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤ ʨʘʟʨʝʰʝʥʠʝʤ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʠʭ 

ʠʟʤʝʥʝʥʠʡ ʥʘ ʨʝʛʠʦʥʘʣʴʥʦʤ, ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʤ ʠ ʜʘʞʝ ʛʣʦʙʘʣʴʥʦʤ ʫʨʦʚʥʷʭ ʠ ʮʝʣʝʚʳʭ 
çʛʦʨʷʯʠʭ ʪʦʯʝʢè. ɼʘʥʥʳʝ ʩʨʝʜʥʝʛʦ, ʚʳʩʦʢʦʛʦ ʠ ʦʯʝʥʴ ʚʳʩʦʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ 

ʨʘʟʨʝʰʝʥʠʷ ʩʧʦʩʦʙʥʳ ʚʳʷʚʠʪʴ ʪʘʢʦʝ ʪʦʥʢʦʝ ʠʟʤʝʥʝʥʠʝ ʚ ʜʝʪʘʣʷʭ ʥʘ ʤʝʩʪʥʦʤ ʫʨʦʚʥʝ. 
ʏʪʦʙʳ ʠʟʙʝʞʘʪʴ ʥʝʧʨʘʚʠʣʴʥʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ, ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʜʦʣʞʥʳ ʙʳʪʴ 
ʦʙʲʝʜʠʥʝʥʳ ʚ ʘʥʘʣʠʟ, ʯʪʦʙʳ ʫʙʝʜʠʪʴʩʷ, ʯʪʦ ʥʘʙʣʶʜʘʝʤʳʝ ʨʘʟʣʠʯʠʷ ʚ ʩʧʝʢʪʨʘʣʴʥʦʤ 

ʦʪʨʘʞʝʥʠʠ (ʢʦʩʤʠʯʝʩʢʦʛʦ ʩʥʠʤʢʘ) ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʠʩʪʠʥʥʳʝ ʠʟʤʝʥʝʥʠʷ, ʥʦ ʥʝ 
ʩʚʷʟʘʥʥʳʝ ʩ ʢʣʠʤʘʪʦʤ, ʥʘʧʨʠʤʝʨ, ʟʘʩʫʭʠ.  

ʇʨʠ ʩʨʘʚʥʠʪʝʣʴʥʦʡ ʦʮʝʥʢʝ ʥʘʟʝʤʥʳʭ ʫʨʦʞʘʡʥʳʭ ʜʘʥʥʳʭ ʩ ʜʘʥʥʳʤʠ ɼɿɿ ʙʳʣʦ 
ʚʳʷʚʣʝʥʦ, ʯʪʦ ʤʝʞʜʫ ʥʠʤʠ ʥʘʙʣʶʜʘʝʪʩʷ ʣʠʥʝʡʥʘʷ ʢʦʨʨʝʣʷʪʠʚʥʘʷ ʩʚʷʟʴ (ʨʠʩ. 2).   

 

 
                        ʘ)                                                              ʙ) 

ʈʠʩʫʥʦʢ 2 ï ɿʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ ʫʨʦʞʘʡʥʦʩʪʴʶ ʧʘʩʪʙʠʱʥʦʡ ʤʘʩʩʳ ʠ ʠʥʜʝʢʩʦʤ NDVI ʧʨʠ 

ʧʝʨʚʦʤ (ʘ) ʠ ʚʪʦʨʦʤ (ʙ) ʮʠʢʣʝ ʩʪʨʘʚʣʠʚʘʥʠʷ 

 
ɺʝʣʠʯʠʥʘ ʢʦʵʬʬʠʮʠʝʥʪʘ ʢʦʨʨʝʣʷʮʠʠ ʤʝʞʜʫ ʫʨʦʞʘʡʥʦʩʪʴʶ ʠ NDVI ʧʨʠ ʧʝʨʚʦʤ 

ʩʪʨʘʚʣʠʚʘʥʠʠ ʨʘʚʥʘ 0,79, ʘ ʧʨʠ ʚʪʦʨʦʤ ʩʪʨʘʚʣʠʚʘʥʠʠ 0,95, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʦʟʥʘʯʘʝʪ 
ʚʳʩʦʢʫʶ ʠ ʦʯʝʥʴ ʚʳʩʦʢʫʶ ʪʝʩʥʦʪʫ ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ ʧʦʢʘʟʘʪʝʣʷʤʠ (ʪʘʙʣʠʮʘ 1).  

ɼʠʩʪʘʥʮʠʦʥʥʦʝ ʟʦʥʜʠʨʦʚʘʥʠʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʦʙʰʠʨʥʦʤʫ 

ʭʘʨʘʢʪʝʨʫ ʧʘʩʪʙʠʱʥʳʭ ʩʠʩʪʝʤ ʠ ʧʦʵʪʦʤʫ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʘʩʪʙʠʱ.  

ɺ ʨʘʙʦʪʘʭ Aguiar [14] ʙʳʣʦ ʦʪʤʝʯʝʥʦ, ʯʪʦ ʚ ʜʠʩʪʘʥʮʠʦʥʥʦʤ ʟʦʥʜʠʨʦʚʘʥʠʠ ʩʝʟʦʥʥʳʝ 
ʢʦʣʝʙʘʥʠʷ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʧʘʩʪʙʠʱ ʩʦʜʝʨʞʘʪ ʮʝʥʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʩʦʩʪʦʷʥʠʠ 
ʧʘʩʪʙʠʱ.  Brinkmann ʠ ʜʨ. [15] ʫʩʧʝʰʥʦ ʟʘʬʠʢʩʠʨʦʚʘʣʠ ʛʦʜʦʚʦʡ ʤʘʢʩʠʤʫʤ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ 

ʠʥʜʝʢʩʘ NDVI ʜʣʷ ʦʮʝʥʢʠ ʪʝʥʜʝʥʮʠʡ ʚ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʧʘʩʪʙʠʱ.  
ʇʦʢʘʟʘʪʝʣʠ ʧʝʨʝʚʘʨʠʤʦʛʦ (ʇʇ) ʧʨʦʪʝʠʥʘ ʧʘʩʪʙʠʱʥʦʡ ʤʘʩʩʳ ʧʦ ʟʘʛʦʥʘʤ ʢʦʣʝʙʘʣʦʩʴ 

ʦʪ 5,70 ʜʦ 11,02 %, ʦʙʤʝʥʥʦʡ ʵʥʝʨʛʠʠ (ʆ.ʕ.) ʦʪ 8,84 ʜʦ 10,34 ʄɼʞ, ʬʦʩʬʦʨ ʦʪ 0,27 ʜʦ 
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0,33%, ʢʘʣʠʡ ʦʪ 2,12 ʜʦ 4,37 %, ʢʘʣʴʮʠʡ ʦʪ 1,20 ʜʦ 2,0% ʠ ʤʘʛʥʠʡ ʦʪ 0,23 ʜʦ 0,29% 
(ʪʘʙʣʠʮʘ 2).   

ɺ ʩʨʝʜʥʝʤ ʧʦ ʚʩʝʤ ʟʘʛʦʥʘʤ ʥʘʙʣʶʜʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʧʝʨʝʚʘʨʠʤʦʛʦ ʧʨʦʪʝʠʥʘ.  

Gao ʦʪʤʝʪʠʣ, ʯʪʦ ɼʠʩʪʘʥʮʠʦʥʥʦʝ ʟʦʥʜʠʨʦʚʘʥʠʝ ʠ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʦʜʭʦʜʷʪ ʜʣʷ 
ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ ʠ ʧʨʝʜʩʢʘʟʘʥʠʡ ʨʘʟʣʠʯʥʳʭ 

ʷʚʣʝʥʠʷ. ɼɿɿ ʧʦʟʚʦʣʷʝʪ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʷʚʣʝʥʠʷ (ʥʘʧʨʠʤʝʨ, ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʝ ʠ 
ʠʟʤʝʥʝʥʠʷ ʟʝʤʥʦʛʦ ʧʦʢʨʦʚʘ, ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ, ʧʦʩʣʝʜʩʪʚʠʡ ʠʟʤʝʥʝʥʠʡ ʢʣʠʤʘʪʘ), 
ʧʨʦʠʩʭʦʜʷʱʠʭ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ ʩ ʨʘʟʣʠʯʥʳʤʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤʠ ʠ ʚʨʝʤʝʥʥʳʤʠ 

ʨʘʟʨʝʰʝʥʠʷʤʠ [16]. 
 

ʊʘʙʣʠʮʘ 1 ï ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʦʮʝʥʢʘ ʫʨʦʞʘʡʥʦʩʪʠ ʠ NDVI  (Normalized difference 

vegetation index, ʥʦʨʤʘʣʠʟʦʚʘʥʥʳʡ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʠʥʜʝʢʩ) 

 

ɿʘʛʦʥʳ  

1-ʩʪʨʘʚʣʠʚʘʥʠʝ 2-ʩʪʨʘʚʣʠʚʘʥʠʝ 

ʋʨʦʞʘʡʥʦʩʪʴ, 
ʪ/ʛʘ 

NDVI  ʋʨʦʞʘʡʥʦʩʪʴ, ʪ/ʛʘ NDVI  

1 1,12 0,19 1,13 0,22 

2 1,49 0,22 1,26 0,23 

3 1,27 0,21 1,12 0,25 

4 1,18 0,20 2,15 0,34 

5 1,24 0,21 1,92 0,31 

6 1,08 0,19 0,86 0,23 

7 1,0 0,19 0,60 0,21 

ʂʦʵʬʬʠʮʠʝʥʪ 
 ʢʦʨʨʝʣʷʮʠʠ (r) 

0,79 0,95 

 
ʀʥʪʝʛʨʘʮʠʷ ʤʫʣʴʪʠʩʧʝʢʪʨʘʣʴʥʳʭ ʠ ʤʥʦʛʦʚʨʝʤʝʥʥʳʭ ʜʘʥʥʳʭ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ 

ʟʦʥʜʠʨʦʚʘʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʩʪʥʳʭ ʟʥʘʥʠʡ ʠ ʠʤʠʪʘʮʠʦʥʥʳʭ ʤʦʜʝʣʝʡ ʙʳʣʠ ʫʩʧʝʰʥʦ 
ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʳ ʢʘʢ ʮʝʥʥʳʡ ʧʦʜʭʦʜ ʢ ʚʳʷʚʣʝʥʠʶ ʠ ʤʦʥʠʪʦʨʠʥʛʫ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚ ʨʘʙʦʪʘʭ Yiran ʠ Oliver ʚ 2012 ʠ 2010 ʛʦʜʘʭ 
ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ [17, 18]. ɺ ʨʘʙʦʪʘʭ Pinar ʠ Curran ʚ 1996 ʛʦʜʫ ʙʳʣʘ ʫʩʪʘʥʦʚʣʝʥʘ ʩʠʣʴʥʘʷ 
ʢʦʨʨʝʣʷʮʠʷ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʭʣʦʨʦʬʠʣʣʘ ʚ ʪʨʘʚʷʥʦʤ ʧʦʢʨʦʚʝ (r=0.93) ʠ ʣʠʩʪʴʷʭ (r=0,86) ʠ 

ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʦʪʨʘʞʝʥʠʷ ʦʪ ʢʨʘʩʥʦʛʦ ʜʦ ʙʣʠʞʥʝʛʦ ʢʨʘʩʥʦʛʦ ʜʠʘʧʘʟʦʥʘ (680-730 ʥʤ) 
[19]. Huang ʠ Geiger ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ, ʯʪʦ ʚʢʣʶʯʝʥʠʝ ʬʝʥʦʣʦʛʠʯʝʩʢʠʭ ʩʪʘʜʠʡ ʚ ʪʨʘʚʫ 

ʧʦʚʳʰʘʝʪ ʪʦʯʥʦʩʪʴ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ ʪʨʘʚʷʥʦʛʦ ʧʦʢʨʦʚʘ, ʠ ʧʦʢʘʟʘʣ, ʯʪʦ ʧʦʥʠʤʘʥʠʝ 
ʜʠʥʘʤʠʢʠ ʧʘʩʪʙʠʱʥʳʭ ʫʛʦʜʠʡ ʤʦʞʥʦ ʫʣʫʯʰʠʪʴ, ʝʩʣʠ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʚʟʘʠʤʦʩʚʷʟʴ 
ʙʠʦʤʘʩʩʳ ʠ NDVI ʥʘ ʨʘʟʥʳʭ ʬʝʥʦʣʦʛʠʯʝʩʢʠʭ ʩʪʘʜʠʷʭ [20, 21]. 

ɺʦ ʤʥʦʛʠʭ ʠʟ ʠʩʩʣʝʜʦʚʘʥʠʡ Tucker ʙʳʣʠ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʳ ʚʦʟʤʦʞʥʦʩʪʠ 
ʠʥʬʦʨʤʘʮʠʠ AVHRR ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ ʧʘʩʪʙʠʱ [22].  

ʐʠʨʦʢʠʡ ʩʧʝʢʪʨ ʜʦʩʪʫʧʥʳʭ ʩʧʫʪʥʠʢʦʚʳʭ ʩʥʠʤʢʦʚ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʜʣʷ 
ʢʘʨʪʠʨʦʚʘʥʠʷ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʧʦʢʨʦʚʘ ʨʘʟʣʠʯʥʳʭ ʧʘʩʪʙʠʱ ʧʦ ʚʩʝʤʫ ʤʠʨʫ, ʚʢʣʶʯʘʷ 
ɹʣʠʞʥʠʡ ɺʦʩʪʦʢ, ɽʚʨʦʧʫ, ɸʬʨʠʢʫ, ɼʘʣʴʥʠʡ ɺʦʩʪʦʢ ʠ ɸʚʩʪʨʘʣʠʶ [23, 24, 25, 26, 27, 28]. 

ʊʦʯʥʦʩʪʴ ʠʭ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʦʙʳʯʥʦ ʜʦʩʪʠʛʘʝʪ ʥʝ ʤʝʥʝʝ 70%, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, 
ʯʪʦ ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʟʦʥʜʠʨʦʚʘʥʠʝ ʷʚʣʷʝʪʩʷ ʧʦʣʝʟʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʢʘʨʪʠʨʦʚʘʥʠʷ ʠ 

ʘʨʭʠʚʠʨʦʚʘʥʠʷ ʠʟʤʝʥʝʥʠʡ ʧʦʚʝʨʭʥʦʩʪʠ ʧʘʩʪʙʠʱʥʳʭ ʫʛʦʜʠʡ. 
ɺʳʚʦʜʳ. ʋʨʦʞʘʡʥʦʩʪʴ ʧʘʩʪʙʠʱʥʦʡ ʤʘʩʩʳ ʧʦ ʟʘʛʦʥʘʤ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʫʯʘʩʪʢʘ 

ʧʨʠ ʧʝʨʚʦʤ ʩʪʨʘʚʣʠʚʘʥʠʠ ʚʘʨʴʠʨʦʚʘʣʦ ʦʪ 1,0 ʜʦ 1,49 ʪ/ʛʘ, ʘ  ʥʦʨʤʘʣʠʟʦʚʘʥʥʳʡ 

ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʠʥʜʝʢʩ (NDVI ) ʦʪ 0,19 ʜʦ 0,21, ʧʨʠ ʚʪʦʨʦʤ ʩʪʨʘʚʣʠʚʘʥʠʠ  ʦʪ 0,60 ʜʦ 2,15 
ʪ/ʛʘ, ʘ NDVI  ʦʪ 0,21 ʜʦ 0,34. 

 ɸʥʘʣʠʟ ʭʠʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʠʪʘʪʝʣʴʥʦʡ ʮʝʥʥʦʩʪʠ ʧʘʩʪʙʠʱʥʦʡ ʤʘʩʩʳ 
(ʩʦʜʝʨʞʘʥʠʝ ʧʝʨʝʚʘʨʠʤʦʛʦ ʧʨʦʪʝʠʥʘ, ʦʙʤʝʥʥʦʡ ʵʥʝʨʛʠʠ, ʬʦʩʬʦʨʘ, ʢʘʣʠʷ, ʢʘʣʴʮʠʷ, ʤʘʛʥʠʷ) 
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ʧʦ ʟʘʛʦʥʘʤ ʧʨʠ ʧʝʨʚʦʤ  ʠ ʚʪʦʨʦʤ ʩʪʨʘʚʣʠʚʘʥʠʠ ʧʦʢʘʟʘʣ, ʯʪʦ ʥʝʪ ʪʝʩʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 
ʫʨʦʚʥʷ ʫʨʦʞʘʡʥʦʩʪʠ. ɺ ʩʨʝʜʥʝʤ ʧʦ ʟʘʛʦʥʘʤ ʩʦʜʝʨʞʘʥʠʝ ʦʙʤʝʥʥʦʡ ʵʥʝʨʛʠʠ ʚ 1 ʢʛ ʢʦʨʤʘ 
ʧʨʠ ʧʝʨʚʦʤ ʩʪʨʘʚʣʠʚʘʥʠʠ ʩʦʩʪʘʚʠʣʦ 9,54, ʘ ʧʨʠ ʚʪʦʨʦʤ 10,09. ʉʦʜʝʨʞʘʥʠʝ ʧʝʨʝʚʘʨʠʤʦʛʦ 

ʧʨʦʪʝʠʥʘ ʚʘʨʴʠʨʦʚʘʣʦ ʧʦ ʟʘʛʦʥʘʤ ʧʨʠ ʧʝʨʚʦʤ ʩʪʨʘʚʣʠʚʘʥʠʠ  ʦʪ ʦʪ 5,43 ʜʦ 9,232%, ʧʨʠ 
ʚʪʦʨʦʤ ʩʪʨʘʚʣʠʚʘʥʠʠ ʦʪ 5,70 ʜʦ 11,02. 

ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʥʘʟʝʤʥʳʭ ʦʙʩʣʝʜʦʚʘʥʠʡ ʩ ʜʘʥʥʳʤʠ ʧʦʣʫʯʝʥʥʳʤʠ ʩ 
ʧʦʤʦʱʴʶ ɼɿɿ ʧʦʢʘʟʘʣ, ʯʪʦ ʠʤʝʝʪʩʷ ʪʝʩʥʘʷ ʢʦʨʨʝʣʷʪʠʚʥʘʷ ʩʚʷʟʴ ʤʝʞʜʫ ʥʠʤʠ, ʯʪʦ ʜʘʝʪ 
ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʪʴ ʘʣʛʦʨʠʪʤ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʩʦʩʪʦʷʥʠʷ ʧʘʩʪʙʠʱ ʧʫʪʝʤ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠ ʚʘʣʠʜʘʮʠʠ ʜʘʥʥʳʭ.  
 

ʊʘʙʣʠʮʘ 2 ï ʇʠʪʘʪʝʣʴʥʦʩʪʴ 1 ʢʛ ʚʝʱʝʩʪʚʘ ʥʘʪʫʨʘʣʴʥʦʡ ʚʣʘʞʥʦʩʪʠ ʪʨʘʚʦʩʪʦʷ ʟʘʛʦʥʦʚ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʧʘʩʪʙʠʱʘ 

 

ɿʘʛʦʥʳ 
ʇʇ 
% 

ʆ.ʕ. 
ʤɼʞ 

ʬʦʩʬʦʨ % ʂʘʣʠʡ, % ʂʘʣʴʮʠʡ, % 
ʤʘʛʥʠʡ 

% 
1-ʩʪʨʘʚʣʠʚʘʥʠʝ 

1 9,29 9,45 0,28 2,86 1,20 0,23 
2 5,43 8,84 0,27 3,27 1,41 0,27 

3 8,35 10,01 0,33 3,90 1,49 0,29 
4 6,23 9,48 0,32 3,86 1,57 0,27 

5 7,03 9,87 0,31 3,37 1,56 0,28 
6 6,36 9,57 0,30 3,37 1,16 0,27 

7 6,36 9,59 0,31 3,42 1,47 0,25 
ʉʨʝʜ. 7,01 9,54 0,30 3,44 1,41 0,27 

2-ʩʪʨʘʚʣʠʚʘʥʠʝ 
1 11,02 10,62 0,40 4,37 1,53 0,29 

2 7,83 9,62 0,28 3,12 1,65 0,28 
3 7,94 9,89 0,28 2,94 1,46 0,26 

4 7,43 10,34 0,30 2,64 2,00 0,28 

5 7,16 9,92 0,28 2,89 1,59 0,26 
6 9,02 10,29 0,30 2,81 1,73 0,28 

7 5,70 9,93 0,30 2,12 1,92 0,24 
ʉʨʝʜ. 8,01 10,09 0,31 2,98 1,70 0,27 

 
ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ ʧʨʦʛʨʘʤʤʳ BR10865103 çʈʘʟʨʘʙʦʪʢʘ ʠ ʩʦʟʜʘʥʠʝ 

ʥʘʫʯʥʦ-ʦʙʦʩʥʦʚʘʥʥʳʭ ʉʤʘʨʪ-ʬʝʨʤ (ʪʘʙʫʥʥʦʝ ʢʦʥʝʚʦʜʩʪʚʦ, ʤʷʩʥʦʝ ʩʢʦʪʦʚʦʜʩʪʚʦ) ʩ 
ʧʨʠʤʝʥʝʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʥʝ ʤʝʥʝʝ 3-ʭ ʮʠʬʨʦʚʳʭ ʨʝʰʝʥʠʡ ʧʦ ʢʘʞʜʦʡ ʦʙʣʘʩʪʠ ʚʥʝʜʨʝʥʠʷ 
ʮʠʬʨʦʚʠʟʘʮʠʠ ʧʦʜ ʘʢʪʫʘʣʴʥʳʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʟʘʜʘʯʠ ʩʫʙʲʝʢʪʦʚ ɸʇʂ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʥʝʦʙʭʦʜʠʤʦʡ ʜʣʷ ʵʪʦʛʦ ʨʝʬʝʨʝʥʪʥʦʡ ʙʘʟʳ ʜʘʥʥʳʭ ʜʣʷ ʦʙʫʯʝʥʠʷ ʩʦʪʨʫʜʥʠʢʦʚ ʬʝʨʤʝʨʩʢʠʭ 
ʠ ʢʨʝʩʪʴʷʥʩʢʠʭ ʭʦʟʷʡʩʪʚ ʠ ʧʝʨʝʜʘʯʠ ʮʠʬʨʦʚʳʭ ʟʥʘʥʠʡ ʦʙʫʯʘʶʱʠʤʩʷ ʩʪʫʜʝʥʪʘʤè. 
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ɸשʜʘʪʧʘ. ɹʽʟʜʽש ʝʣʽʤʽʟ ᴇʩʽʤʜʽʢʪʝʨ ʙʘʡʣʳסʳʥʳש ʥʝʛʽʟʽ ʙʦʣʳʧ ʪʘʙʳʣʘʪʳʥ ï 187 ʤʠʣʣʠʦʥ 

ʛʝʢʪʘʨסʘ ʜʝʡʽʥʛʽ ʢʝש ʞʘʡʳʣʳʤʜʳץ ʘʣץʘʧʪʳש ʙʦʣʫʳʤʝʥ ʝʨʝʢʰʝʣʝʥʝʜʽ. ɼʝʛʝʥʤʝʥ, ʪʘʙʠסʠ 
ʞʘʡʳʣʳʤʜʘʨ ʪᴇʤʝʥ ᴇʥʽʤʜʽʣʽʢʧʝʥ ʩʠʧʘʪʪʘʣʘʜʳ, ᴅʩʽʨʝʩʝ ײץʨסʘץ ʜʘʣʘ ʘʡʤʘץʪʘʨʳʥʜʘ ï ʪʝʢ 2-ʜʝʥ 5 
ʮʝʥʪʥʝʨ/ʛʘ ʘʨʘʣʳסʳʥʜʘ סʘʥʘ ʞʝʣʽʥʝʪʽʥ ײץʨסʘץ ʤʘʩʩʘ ʘʣʳʥʘʜʳ, ʙײʣ ʞʘʡʳʣʳʤ ʢʝʟʽʥʜʝ, ᴅʩʽʨʝʩʝ 
ʞװʡʝʩʽʟ ʞʘʡʳʣʳʤ ʢʝʟʽʥʜʝ ʤʘʣʜʳץ שʘʞʝʪʪʽʣʽʛʽʥ ᴅʨץʘʰʘʥ ᴇʪʝʡ ʙʝʨʤʝʡʜʽ. ʉʦʥʜʘʡ-ʘץ ʤʘʣʜʳ ʞװʡʝʩʽʟ 
ʞʘʶ ʢʝʡʙʽʨ ʞʝʨʣʝʨʜʝ ʘʨʘʤʰᴇʧʪʝʨ ʤʝʥ ʫʣʳ ᴇʩʽʤʜʽʢʪʝʨʜʽש ʢᴇʙʝʶʽʥʝ ᴅʢʝʣʝʜʽ. ɾʘʡʳʣʳʤʜʘʨʜʳש 
ᴇʥʽʤʜʽʣʽʛʽʥ ʪײʨʘץʪʘʥʜʳʨʫ ʤᴅʩʝʣʝʩʽʥʽש ʰʝʰʽʤʽ ï ᴇʥʽʤʜʽʣʽʛʽ ʪᴇʤʝʥ ʤʘʫʩʳʤʜʳץ ʞʘʡʳʣʳʤʜʘʨʜʳ 
 ʳ ʙʘʨסʽʩʪʽʢʪʽʢ ʘʞʳʨʘʪʳʤʜʳʣʳשʞʦʣʜʘʨʳʥ ʽʟʜʝʫ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʊᴇʤʝʥ ʢʝ שʪʳʤʜʳ ʧʘʡʜʘʣʘʥʫʜʳײ
ʩʧʫʪʥʠʢʪʽʢ ʩʫʨʝʪʪʝʨʜʽ ץʦʨʰʘסʘʥ ʦʨʪʘʜʘסʳ ᴇʟʛʝʨʽʩʪʝʨʜʽ ʘʥʳץʪʘʫ װʰʽʥ, ʩʦʥʜʘʡ-ʘץ ʞʝʨʛʽʣʽʢʪʽ 
ʜʝשʛʝʡʜʝ ʝʛʞʝʡ-ʪʝʛʞʝʡʣʽ ᴇʟʛʝʨʽʩʪʝʨʜʽ ʘʥʳץʪʘʫ װʰʽʥ ʧʘʡʜʘʣʘʥʫסʘ ʙʦʣʘʜʳ. ɹײʣ ʤʘץʘʣʘʜʘ, 
ʞʘʡʳʣʳʤʜʳץ ʜʘץʳʣʜʘʨʜʳ ʙʘץʳʣʘʫ ʞᴅʥʝ ʙʘסʘʣʘʫסʘ ʞʝʨʩʝʨʽʢʪʝʨʜʽ ץʦʣʜʘʥʘ ʦʪʳʨʳʧ, ץʘʰʘʣʳץ ʤʘʣ 
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ʙʽʨʽʥʰʽ ʞᴅʥʝ ʝʢʽʥʰʽ ʤʘʣ ʞʘʶ ʮʠʢʣʜʝʨʽʥʜʝʛʽ ʞʘʡʳʣʳʤʜʳץ ʤʘʩʩʘʥʳש ᴇʥʽʤʜʽʣʽʛʽ ʤʝʥ NDVI ʠʥʜʝʢʩʽ 
ʘʨʘʩʳʥʜʘסʳ ʢʦʨʨʝʣʷʮʠʷ ʘʥʳץʪʘʣסʘʥ, ᴇʥʽʤʜʽʣʽʢ ʧʝʥ NDVI ʘʨʘʩʳʥʜʘסʳ ʢʦʨʨʝʣʷʮʠʷ ʢʦʵʬʬʠʮʠʝʥʪʽʥʽש 
ʤᴅʥʽ ʙʽʨʽʥʰʽ ʤʘʣ ʞʘʶ ʮʠʢʣʽʥʜʝ 0, 79, ʘʣ ʝʢʽʥʰʽʜʝ 0,95 ʙʦʣʜʳ. ɾʘʡʳʣʳʤʜʳץ ʤʘʩʩʘʥʳץ שʦʨʝʢʪʽʢ 
 ץʪʳץʦʨʳʪʳʣʘʪʳʥ ʧʨʦʪʝʠʥ ʤᴇʣʰʝʨʽ 5,70-11,02%, 1 ʢʛ ʞʝʤʜʝʛʽ ʘʟʳץ ʘʣʘʫ ʢʝʟʽʥʜʝסʳʥ ʙʘסʥʜʳʣʳײץ
ʙʽʨʣʽʢ 0,63-0,91 ʘ.ᴇ. ʵʥʝʨʛʠʷ ʘʣʤʘʩʫ 8,84-ʪʝʥ 10,34 ʄɼʞ-סʘ ʜʝʡʽʥʛʽ ʘʨʘʣʳץʪʘ ʙʦʣʜʳ.  

ʊʽʨʝʢ ʩᴇʟʜʝʨ: ʞʘʡʳʣʳʤ, ʤʘʣ ʞʘʶ, סʘʨʳʰʪʳץ ʩʫʨʝʪʪʝʨ, ᴇʥʽʤʜʽʣʽʢ. 
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Annotation. Our country is distinguished by its main plant wealth - the presence of large areas of 

pastures, up to 187 million hectares. However, natural pastures are characterized by low yields, especially 
in dry steppe zones - only from 2 to 5 centners / ha of dry mass eaten, which does not always cover the 
needs of animals during grazing, especially during unsystematic grazing. Also, unsystematic grazing of 
animals leads to the reproduction of weeds and poisonous plants in some areas. The solution to the 
problem of stabilizing the productivity of pastures is to find ways to rationally use unproductive seasonal 
pastures. Satellite imagery with low spatial resolution can be used to detect environmental changes as 
well as to reveal subtle changes in detail at the local level. This article presents the results of research on 
increasing the productivity of pastures in the steppe zone by organizing driven grazing, assessment and 
monitoring of pasture crops was carried out using satellites. The researchers calculated the NDVI, NDRE, 
NDMI indices to assess the productivity of natural pastures when organizing corral grazing, determined 
the correlation between pasture mass productivity and the NDVI index during the first and second grazing 
cycles, the value of the correlation coefficient between productivity and NDVI during the first grazing is 
0, 79, and at the second bleed 0.95. When assessing the nutritional value of the pasture mass, the content 
of digestible protein varied from 5.70 to 11.02%, feed units from 0.63 to 0.91 in 1 kg of f eed, exchange 
energy from 8.84 to 10.34 MJ. 

Keywords: pastures, grazing, satellite images, productivity.  
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ɸʥʥʦʪʘʮʠʷ. ɽʣʽʤʽʟʜʝ ʥʝʛʽʟʛʽ ʵʥʝʨʛʝʪʠʢʘʣʳץ ʦʪʳʥ ʨʝʪʽʥʜʝ ʢᴇʤʽʨ ץʦʣʜʘʥʳʣʘʪʳʥʜʳסʳ 
ʙʘʨʰʘסʘ ʙʝʣʛʽʣʽ. ʉʦʥʳש ʩʘʣʜʘʨʳʥʘʥ ʘʡʤʘץʪʘʨʜʘ ʝʜᴅʫʽʨ ʤᴇʣʰʝʨʜʝ ʦʥʳץ שʘʣʜʳץʪʘʨʳ ʢװʣ ʰʣʘʢ 
ʪװʨʽʥʜʝ ʞʠʥʘʣʳʧ ʪײʨ. ᴄʣʝʤʜʽʢ ʪᴅʞʽʨʠʙʝʜʝ ʦʥʳ ʫʪʠʣʠʟʘʮʠʷʣʘʫʜʳש ʪװʨʣʽ ʞʦʣʜʘʨʳ ץʘʨʘʩʪʳʨʳʣסʘʥ. 
ʆʩʳסʘʥ ʦʨʘʡ, ʢװʣ ʰʣʘʢʪʳ ʞʘʟʜʳץ ʙʠʜʘʡ ʝʛʽʩʪʽʛʽʥʜʝ ʧʘʡʜʘʣʘʥʫʜʳש ʵʢʦʣʦʛʠʷʣʳץ ץʘʫʽʧʩʽʟ ʤᴇʣʰʝʨʽʥ, 
ʦʥʳש ʢᴅʜʽʤʛʽ ץʘʨʘ ʪʦʧʳʨʘץ ʧʝʥ ʞʘʟʜʳץ ʙʠʜʘʡ ʜᴅʥʽʥʽש ʨʘʜʠʦʥʫʢʣʠʜʪʝʨ ײץʨʘʤʳ ʤʝʥ ʤᴇʣʰʝʨʽʥʝ 
ᴅʩʝʨʽʥ ʘʥʳץʪʘʫ ʟʝʨʪʪʝʫ ʤʘץʩʘʪʳ ʙʦʣʜʳ.  

ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʩʽʥ ᴇʥʜʽʨʽʩʢʝ ʝʥʛʽʟʫ ʉʦʣʪװʩʪʽʢ פʘʟʘץʩʪʘʥ ʞʘסʜʘʡʳʥʜʘ ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳʥ 
ʵʢʦʣʦʛʠʷʣʳץ ץʘʫʽʧʩʽʟ, ʵʢʦʥʦʤʠʢʘʣʳץ ʪʠʽʤʜʽ ʞʝʨʛʽʣʽʢʪʽ ʘʨʟʘʥ ʪʳשʘʡʪץʳʰʧʝʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫʛʝ 
ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ʊᴅʞʽʨʠʙʝʣʝʨ ʐ.ʋᴅʣʠʭʘʥʦʚ ʘʪʳʥʜʘסʳ ʂᴇʢʰʝʪʘʫ ʫʥʠʚʝʨʩʠʪʝʪʽʥʽש "ʕʣʠʪ" ʦץʫ-
 ʙʠʜʘʡ ץʞᴅʥʝ ʞʘʟʜʳ שʪʳץʳʥʜʘ ᴇʪʢʽʟʽʣʜʽ. ʊʦʧʳʨʘשʪᴅʞʽʨʠʙʝʣʽʢ ʘʣʘ שʳʥʳסʳʣʳʤʠ-ᴇʥʜʽʨʽʩʪʽʢ ʦʨʪʘʣʳס
ʜᴅʥʽʥʽײץ שʨʘʤʳʥʜʘסʳ ʨʘʜʠʦʥʫʢʣʠʜʪʝʨʜʽש ʤᴇʣʰʝʨʽ ʠʥʚʝʨʩʠʦʥʜʳ ʚʦʣʴʪʘʤʧʝʨʤʝʪʨʠʷ ᴅʜʽʩʽʤʝʥ 
ʘʥʳץʪʘʣʜʳ. ɸʣ ʨʘʜʠʦʥʫʢʣʠʜʪʝʨʜʽש ʤᴇʣʰʝʨʽʥ ʘʥʳץʪʘʫ װʰʽʥ çʇʨʦʛʨʝʩʩ ɸʩ-ɹ-ɻè ʩʧʝʢʪʨʣʽʢ ʢʝʰʝʥʽ 
  ץʘʨʘ ʪʦʧʳʨʘץ ʳʰʪʘʨʤʝʥ ʙʽʨʛʝ ʝʥʛʽʟʛʝʥ ʢʝʟʜʝ ʢᴅʜʽʤʛʽץʘʡʪשʣ ʰʣʘʢʪʳ ʤʠʥʝʨʘʣʜʳ ʪʳװʦʣʜʘʥʳʣʜʳ. ʂץ
ʧʝʥ ʞʘʟʜʳץ ʙʠʜʘʡ ʜᴅʥʽʥʜʝʛʽ ʨʘʜʠʦʥʫʢʣʠʜʪʝʨʜʽײץ שʨʘʤʳ ʰʝʢʪʽ ʨץײʩʘʪ ʝʪʽʣʛʝʥ ʢʦʥʮʝʥʪʨʘʮʠʷ 
ʤᴇʣʰʝʨʽʥʝʥ ʘʩʧʘʡʪʳʥʜʳסʳ ʘʥʳץʪʘʣʜʳ. ɼʝʤʝʢ ʢװʣ ʰʣʘʢʪʳ100-500 ש ʢʛ/ʛʘ, ʤʠʥʝʨʘʣʜʳ 
ʪʳשʘʡʪץʳʰʪʳש ʪʦʣʳץ ʝʩʝʧʪʽʢ ʤᴇʣʰʝʨʽ ʤʝʥ ʦʥʳ1/10 ש ʙᴇʣʽʛʽʥ ʢᴅʜʽʤʛʽ ץʘʨʘ ʪʦʧʳʨʘץץʘ ʝʥʛʽʟʫ 
ʨʘʜʠʦʥʫʢʣʠʜʪʝʨʜʽײץ שʨʘʤʳ ʙʦʡʳʥʰʘ ʵʢʦʣʦʛʠʷʣʳץ ץʘʫʽʧʩʽʟ ʙʦʣʳʧ ʩʘʥʘʣʘʜʳ.  

ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ ʵʢʦʣʦʛʠʷ סʳʣʳʤʳ, ʩʦʥʳש ʽʰʽʥʜʝ ʘʛʨʦʵʢʦʣʦʛʠʷ ʙʘסʳʪʳʥʳש ʜʘʤʫʳ װʰʽʥ 
ᴇʥʝʨʢᴅʩʽʧ ץʘʣʜʳץʪʘʨʳʥ ʪʳשʘʡʪץʳʰ ʨʝʪʽʥʜʝ ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳʥʜʘ ʧʘʡʜʘʣʘʥʫ ʪʫʨʘʣʳ ʙʽʣʽʤʜʽ 
ʞʝʪʽʣʜʽʨʫʜʝ ʤʘשʳʟʜʳ ʙʦʣʳʧ ʩʘʥʘʣʘʜʳ. 

ʊʽʨʝʢ ʩᴇʟʜʝʨ: ʢװʣ ʰʣʘʢ, ʨʘʜʠʦʥʫʢʣʠʜ, ʫʪʠʣʠʟʘʮʠʷ, ʪʳשʘʡʪץʳʰ, ʢᴅʜʽʤʛʽ ץʘʨʘ ʪʦʧʳʨʘץ. 

 
ʂʽʨʽʩʧʝ. ᴄʣʝʤʥʽש ʢᴇʧʪʝʛʝʥ ʝʣʜʝʨʽ װʰʽʥ ʢᴇʤʽʨʜʽ ʧʘʡʜʘʣʘʥʫ ᴅʣʽ ʢװʥʛʝ ʵʥʝʨʛʠʷ ʘʣʫʜʳש 

ʥʝʛʽʟʛʽ ʢᴇʟʜʝʨʽʥʽש ʙʽʨʽ ʙʦʣʳʧ ʦʪʳʨ. ʉʦʥʳש ʥᴅʪʠʞʝʩʽʥʜʝ ʦʥʳץ שʘʣʜʳץʪʘʨʳ ʢװʣ ʤʝʥ ʰʣʘʢ 

ʪװʨʽʥ ʜʝ ʝʜᴅʫʽʨ ʤᴇʣʰʝʨʜʝ ʞʠʥʘץʪʘʣʜ.r ʂװʣ ʰʣʘʢ ץʘʣʜʳץʪʘʨʳ ï ʜʝʧ ʵʥʝʨʛʝʪʠʢʘʣʳץ 
ʤʘץʩʘʪʪʘʨʜʘ ʢᴇʤʽʨʜʽ, ʰʳʤʪʝʟʝʢʪʽ ʞᴅʥʝ ʦʣʘʨʜʳץ שʦʩʧʘʣʘʨʳʥ ʞʘסʫ ʥᴅʪʠʞʝʩʽʥʜʝ ʪװʟʽʣʝʪʽʥ 
 שʘʧʪʘʨʳʥʳץʡʽʥʜʽ ʨʝʪʽʥʜʝ ʞʝʨ ʘʣװ ʙʘʩʳʤ ʙᴇʣʽʛʽ שʪʘʨʜʳץʘʣʜʳץ ʣײʪʘʨ ʘʡʪʘʜʳ [1]. ɹץʘʣʜʳץ

ʙʽʨʘʟ ʙᴇʣʽʛʽʥ ʘʣʳʧ ʞʘʪʳʨ. ʂװʣ ʰʣʘʢ װʡ̔ʥʜʽʣʝʨʽʥ ʞʠʥʘץʪʘʫ ʦʨʳʥʳʥ ײʩʪʘʫ ʘʡʪʘʨʣʳץʪʘʡ 
ʰʳסʳʥʜʘʨʜʳ ʪʘʣʘʧ ʝʪʝʜʽ. ʄʳʩʘʣʳ, ɸץʤʦʣʘ ʦʙʣʳʩʳʥʜʘ סʘʥʘ ʞʠʥʘץʪʘʣסʘʥ ʢװʣ ʰʣʘʢ 

 ʪʦʥʥʘ שʣ ʨʝʪʪʝ 423,4 ʤʳײʨʘʡʜʳ, ʙײץ ʪʦʥʥʘʥʳ שʦʨʳ ʰʘʤʘʤʝʥ 599,2 ʤʳץ שʪʘʨʳʥʳץʘʣʜʳץ
ʢװʣ ʰʣʘʢ ץʘʣʜʳץʪʘʨʳʥ ᴇʥʝʨʢᴅʩʽʧ ʦʨʪʘʣʳץʪʘʨʳ, ʘʣ ץʘʣסʘʥʜʘʨʳʥ ï ץʘʣʘ ʤʘשʳ ʤʝʥ ʪײʨסʳʥ 
 ,ʡʽʥʜʽʣʝʨʽʥʜʝ ʞʠʥʘʣʳʧװ ʣװʳʥʜʘ ʘʨʥʘʡʳ ʢשʘʣʘ ʤʘץ ʪʘʨץʘʣʜʳץ ʣײʨʘʡʜʳ. ɹײץ ʡ ʩʝʢʪʦʨʣʘʨʳװ

 .ʧʝʥ ʩʫ ʦʙʲʝʢʪʽʣʝʨʽʥʝ ʪʝʨʽʩ ᴅʩʝʨ ʝʪʝʜʽ [2] ץʪʘʨʜʳ ʘʣʳʧ ʞʘʪʳʨ ʞᴅʥʝ ʜʝ ʪʦʧʳʨʘץʣʢʝʥ ʘʫʤʘװ
ɼʝʛʝʥʤʝʥ ʜʝ ʢװʣ ʤʝʥ ʰʣʘʢ ï ץʘʡʪʘʣʘʤʘ ʰʠʢʽʟʘʪ ʨʝʪʽʥʜʝ ʪʠʽʤʜʽ ʧʘʡʜʘʣʘʥʫסʘ 

ʙʦʣʘʪʳʥ ײץʥʜʳ ʰʠʢʽʟʘʪ. ʄʘʠʪʠ ɼ., ʇʨʘʩʘʜ ɹ. (2016) ʜʝʨʝʢʪʝʨʽ ʙʦʡʳʥʰʘ ᴅʨʪװʨʣʽ ʝʣʜʝʨʜʝ 
ʦʣʘʨʜʳ ʵʢʦʥʦʤʠʢʘʥʳש ʪװʨʣʽ ʩʘʣʘʣʘʨʳʥʜʘ ʧʘʡʜʘʣʘʥʫʜʳש ʙʘʡ ʪᴅʞʽʨʠʙʝʩʽ ʙʘʨ. 2012 ʞʳʣסʳ 
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ʞʘסʜʘʡ ʙʦʡʳʥʰʘ תʥʜʽʩʪʘʥʜʘ ʞʠʥʘʣסʘʥ ʢװʣ ʰʣʘʢʪʘʨʳʥʳש ʞʘʣʧʳ ʢᴇʣʝʤʽʥʽ63% ש ï ʳ, 
 ʝʣʜʝʨʽʥʜʝ ï 32%-ʳ (2010) ץʐ-ʪʘï38,4%-ʳ (2011), ɽʫʨʦʦʜʘפʳʪʘʡʜʘ ï 67%-ʳ (2010), ɸפ
ʞᴅʥʝ ɻʝʨʤʘʥʠʷʜʘ ï 91,4%-ʳ (2010) ʧʘʡʜʘʣʘʥʳʣסʘʥ. ʉʦʥʜʘʡ-ʘץ, ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳʥʜʘ 

ʢװʣ ʰʣʘʢʪʳ2,5% ש ʪʳשʘʡʪץʳʰ ʨʝʪʽʥʜʝ ʧʘʡʜʘʣʘʥʫ ʪᴅʞʽʨʠʙʝʩʽ ʙʘʨ [3]. 
 ʣ ʰʣʘʢʪʘʨʜʳ ʫʪʠʣʠʟʘʮʠʷʣʘʫ ʞᴅʥʝ ʧʘʡʜʘʣʘʥʫװʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʜʘ ʢץʘʟʘפ

ʤᴅʩʝʣʝʣʝʨʽ ʞʝʜʝʣ ʰʝʰʽʤ ʰʳסʘʨʫʜʳ ʪʘʣʘʧ ʝʪʝʜʽ. ɽʣʽʤʽʟʜʽש çʞʘʩʳʣ ʵʢʦʥʦʤʠʢʘסʘè ʢᴇʰʫ 
ʪײʞʳʨʳʤʜʘʤʘʩʳʥ ʽʩʢʝ ʘʩʳʨʫ ʞᴇʥʽʥʜʝʛʽ ʙʘסʜʘʨʣʘʤʘʜʘ ץʘʣʜʳץʪʘʨʜʳ ץʘʡʪʘ ᴇשʜʝʫ װʣʝʩʽʥ 
2030 ʞʳʣʳ 40% ʜʝʡʽʥ ʞʝʪʢʽʟʫ, 2050 ʞʳʣסʘ ץʘʨʘʡ - 50% ʜʝʡʽʥ ʢᴇʟʜʝʣʛʝʥ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, 

2016 ʞʳʣʳ ᴇʥʜʽʨʽʩ ץʘʣʜʳץʪʘʨʳʥ ץʘʡʪʘ ᴇשʜʝʫ װʣʝʩʽ ʥʝʙᴅʨʽ 26,8%-ʜʳ, ʘʣ ʢװʣʜʽ ʪײʪʳʥʫ װʣʝʩʽ 
ʥʝʙᴅʨʽ 2,6%-ʜʳ ײץʨʘʜʳ. פʘʟʽʨʛʽ ʫʘץʳʪʪʘ פʘʟʘץʩʪʘʥʜʘ ʢᴅʩʽʧʦʨʳʥʜʘʨʜʳש ʢװʣ ʰʣʘʢ 

 ʨʳʣʳʩײץ ʘʥʘ ʮʝʤʝʥʪ, ʰʣʘʢ ʙʣʦʢʪʘʨʳ, ᴇʟʛʝ ʜʝס ʪʝʢ 10-15%-ʳ שʪʘʨʳʥʳץʘʣʜʳץ
ʤʘʪʝʨʠʘʣʜʘʨʳʥ ʘʣʫ װʰʽʥ ץʘʡʪʘ ᴇשʜʝʣʝʜʽ. ʂװʣ ʰʣʘʢ ץʘʣʜʳץʪʘʨʳʥ ᴇשʜʝʫʜʽש ʢʝʰʝʥʜʽ ʪᴅʩʽʣʽ 
 שʪʘʨʳʥ ʧʘʡʜʘʣʘʥʫʜʳץʘʣʜʳץ ʣ ʰʣʘʢװʰʽʥ ʢװ ʥᴅʪʠʞʝ ʙʝʨʝ ʘʣʘʜʳ. ʆʣ ץʣʢʝʥ ʵʢʦʥʦʤʠʢʘʣʳװ

ᴇʥʝʨʢᴅʩʽʧʪʽʢ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥ ᴅʟʽʨʣʝʫ, ʩʦʥʜʘʡ-ʘץ ʢװʣ ʰʣʘʢ ʥʝʛʽʟʽʥʜʝ ʞʘʩʘʣסʘʥ ᴇʥʽʤʜʽ 
ʥʘʨʳץץʘ ʰʳסʘʨʫ ʙʦʡʳʥʰʘ ʤʘʨʢʝʪʠʥʛʪʽʢ ʽʩ-ʰʘʨʘʣʘʨ ʢʝʰʝʥʽʥ ᴅʟʽʨʣʝʫ ץʘʞʝʪ. ʂװʣ ʰʣʘʢ 

 ʘʫʽʧʩʽʟ ʞᴅʥʝץ ʟʽʥʜʝװʥʠ ʽʩ ʞסʘ ʞʘʪʘʜʳ, ʷץʳʥʘʥ ʙʝʩʽʥʰʽ ʢʣʘʩסʘʫʽʧʪʽʣʽʛʽ ʞʘץ ʪʘʨʳץʘʣʜʳץ
ʦʣʘʨʜʳ ײץʨʳʣʳʩ ʤʘʪʝʨʠʘʣʜʘʨʳʥ ᴇʥʜʽʨʫʜʝ, ʞʦʣ ײץʨʳʣʳʩʳʥʜʘ, ʙװʣʽʥʛʝʥ ʞʝʨʣʝʨʜʽ ץʘʣʧʳʥʘ 
ʢʝʣʪʽʨʫʜʝ ʪʦʣʳץ ץʦʣʜʘʥʫסʘ ʙʦʣʘʜʳ [4]. ɹײʣ ʘʪʘʣסʘʥʜʘʨʜʘʥ ʙᴇʣʝʢ, ʢװʣ ʰʣʘʢ ʢʨʝʤʥʠʡ, 

ʘʣʶʤʠʥʠʡ ʞᴅʥʝ ʪʝʤʽʨ ʦʢʩʠʜʪʝʨʽ ʩʠʷץʪʳ ʵʣʝʤʝʥʪʪʝʨʜʽש ʢᴇʟʽ ʙʦʣʘ ʘʣʘʜʳ. ɾʳʣʫ ʵʣʝʢʪʨ 
ʦʨʪʘʣʳץʪʘʨʳʥʳש ʢװʣ ʰʣʘʢ ץʘʣʜʳץʪʘʨʳʥ ʫʪʠʣʠʟʘʮʠʷʣʘʫʜʳ ʰʝʰʫʜʽש ʳץʪʠʤʘʣ 

ʞʦʣʜʘʨʳʥʳש ʙʽʨʽ ʦʥʳ ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ װʰʽʥ ʪʳשʘʡʪץʳʰ ʨʝʪʽʥʜʝ ʧʘʡʜʘʣʘʥʫ ʙʦʣʳʧ 
ʪʘʙʳʣʘʜʳ [5].  

ɸʡʪʘ ʢʝʪʫ ʢʝʨʝʢ, ʪʦʧʳʨʘץʪʳ ʪʳשʘʡʪʫ װʰʽʥ ʢװʣ ʰʣʘʢʪʳ ץʦʣʜʘʥʫ ʤװʤʢʽʥʜʽʛʽ ץʘʟʽʨʛʽ 

ʫʘץʳʪʪʘ ᴇʟʝʢʪʽ ʙʦʣʘ ʪװʩʫʜʝ, ʙʽʨʘץ ʨʝʩʧʫʙʣʠʢʘʜʘ ʦʣʘʨ ʽʩ ʞװʟʽʥʜʝ ץʦʣʜʘʥʳʣʤʘʡʜʳ. ʉʦʥʳʤʝʥ 
 ʘʣʳʤʜʘʨʳ Manisha Basu, Manish Panda, P. B. S. Bhadoria, S. C. Mahapatraס ʥʜʽװ ,ʘʪʘʨץ

ʟʝʨʪʪʝʫʣʝʨʽʥʝ ʩᴅʡʢʝʩ, ʢװʣ ʰʣʘʢʪʳ ʤʝʣʠʦʨʘʥʪ ʞᴅʥʝ ʪʳשʘʡʪץʳʰ ʨʝʪʽʥʜʝ ʧʘʡʜʘʣʘʥʫ, ʦʥʳש 
 ʘʨʳ ʙʦʣʫʳʥʘסʞʦ (K, Na, Zn,Ca, Mg ʞᴅʥʝ Fe) שʘʪʘʨ ʵʣʝʤʝʥʪʪʝʨʜʽץʳ ʙʽʨסʨʘʤʳʥʜʘײץ
ʙʘʡʣʘʥʳʩʪʳ ʪʦʧʳʨʘץʪʳש ʘʛʨʦʬʠʟʠʢʘʣʳץ ץʘʩʠʝʪʪʝʨʽʥ ʞʘץʩʘʨʪʫסʘ ʳץʧʘʣ ʝʪʝʜʽ, ʦʥʳ ʤʘʢʨʦ-

ʞᴅʥʝ ʤʠʢʨʦʵʣʝʤʝʥʪʪʝʨʤʝʥ ʙʘʡʳʪʘʜʳ, ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ ʜʘץʳʣʜʘʨʳʥʳש ᴇʥʽʤʜʽʣʽʛʽʥ 
ʘʨʪʪʳʨʘʜʳ [6]. 

ɸʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ ʞʝʨʣʝʨʽʥʽײץ שʥʘʨʣʳʣʳסʳʥ ץʘʣʧʳʥʘ ʢʝʣʪʽʨʫ ʞᴅʥʝ ʘʨʪʪʳʨʫʤʝʥ 
 ,ʘʨʫʳʥ ʙʦʣʜʳʨʤʘʫץʳʩץ שʘʙʳʥʳץʳ ʞʝʨʣʝʨ ʘʣסʩʘʪʳʥʜʘץʳ ʤʘסʘʪʘʨ, ʘʫʳʣ ʰʘʨʫʘʰʳʣʳץ
ʦʩʳʥʜʘʡ ʞʝʨʣʝʨʜʽ ײʪʳʤʜʳ ʧʘʡʜʘʣʘʥʫ, ʘʟʳץ-ʪװʣʽʢ ץʘʫʽʧʩʽʟʜʽʛʽʥ ʜʘʤʳʪʫʜʳש ʥʝʛʽʟʛʽ 

ʤʘץʩʘʪʪʘʨʳʥʳש ʙʽʨʽ ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ ʘʣץʘʧʪʘʨʳʥ ʩʫ ʤʝʥ ʞʝʣ ʵʨʦʟʠʷʩʳʥʘʥ, 
ʰᴇʣʝʡʪʪʝʥʫʜʝʥ ץʦʨסʘʫ ᴅʨʽ ʩʘץʪʘʫ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʆʩʳ ʤʘץʩʘʪʪʘʨʜʳש ʢᴇʧʰʽʣʽʛʽʥʝ ץʦʣ 

ʞʝʪʢʽʟʫ װʰʽʥ ʢװʣ ʰʣʘʢʪʳש ᴅʣʝʫʝʪʽʥ ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳʥʜʘ ʢʝשʽʥʝʥ ʧʘʡʜʘʣʘʥʫסʘ ʙʦʣʘʜʳ. 
ʃʣʦʠʜ ʢװʣ ʰʣʘʢʪʳ ʦʥʳש ʭʠʤʠʷʣʳץ ʬʠʟʠʢʘʣʳײץ ץʨʳʣʳʤʳʥʳש ʝʨʝʢʰʝʣʽʛʽʥʝ 

ʙʘʡʣʘʥʳʩʪʳ ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳʥʜʘ ʞʠʽ ץʦʣʜʘʥʘʜʳ ʜʝʧ ʢᴇʨʩʝʪʝʜʽ. ʉʝʙʝʙʽ ʢװʣ ʰʣʘʢʪʳש 

-ʳ ʙʘʨ [7]. ʉʦʥʜʘʡסʙʘʨʣʳ שʦʨʝʢʪʽʢ ʟʘʪʪʘʨʜʳץ ʘʞʝʪʪʽץ ᴇʩʽʧ ʞʝʪʽʣʫʽʥʝ שʨʘʤʳʥʜʘ ᴇʩʽʤʜʽʢʪʽײץ
ʘץ   ʐʧʦʥʜʝʨ ʤʝʥ ʊʨʳʙʘʣʴʩʢʠ ʢװʣ ʰʣʘʢʪʳ ᴇʩʽʤʜʽʢʪʝ ʘʫʳʨ ʤʝʪʘʣʜʘʨʜʳש ʰʦסʳʨʣʘʥʫʳʥ 

ʘʟʘʡʪʫ ʞᴅʥʝ ʪװʨʣʽ ʘʫʨʫʣʘʨʜʳש ʪʘʨʘʣʫʳʥ ʰʝʢʪʝʫ װʰʽʥ ʧʘʡʜʘʣʘʥʘʪʳʥʜʳʣʳסʳʥ ʞʘʟʘʜʳ. ʂװʣ 
ʰʣʘʢʪʳ ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳʥʜʘ ʧʘʡʜʘʣʘʥʫʜʳש ʢᴇʧʪʝʛʝʥ ʘʨʪʳץʰʳʣʳץʪʘʨʳʥʘ ץʘʨʘʤʘʩʪʘʥ, 
ʦʥʳש ʢʝʨʽ ʞʘץʪʘʨʳ ʜʘ ʙʘʨ. ɸʪʘʧ ʘʡʪʘʨ ʙʦʣʩʘץ, ʢװʣ ʰʣʘʢ ʧʦʣʠʛʦʥʜʘʨʳ ʤʘשʳʥʜʘסʳ 

ʪʦʧʳʨʘץʪʳש ʞᴅʥʝ ʞʝʨ ʘʩʪʳ ʩʫʣʘʨʳʥʳש ʘʫʳʨ  ʤʝʪʘʣʜʘʨʤʝʥ, ʨʘʜʠʦʥʫʢʣʠʜʪʝʨʤʝʥ ʣʘʩʪʘʥʫʳ, 
ʪʦʧʳʨʘץʪʳש ʪײʟʜʘʥʫʳ [8]. ʂװʣ ʰʣʘʢʪʳ ʤʠʢʨʦʪʳשʘʡʪץʳʰ ʨʝʪʽʥʜʝ ץʦʣʜʘʥʫʜʳש ʢʝשʽʥʝʥ 

ʪʘʨʘʣʫʳʥʘ ʢʝʜʝʨʛʽ ʙʦʣʳʧ ʦʪʳʨסʘʥ ʙʘʩʪʳ ʬʘʢʪʦʨ ʦʣ ʙʽʨץʘʪʘʨ ʟʝʨʪʪʝʫʰʽʣʝʨʜʽש ʧʽʢʽʨ 
ʙʦʡʳʥʰʘ ʢᴇʤʽʨ ʢװʣʽʥʽײץ שʨʘʤʳʥʜʘ ʟʠʷʥʜʳ ʭʠʤʠʷʣʳץ ץʦʩʳʣסʳʰʪʘʨ ʤʝʥ 
ʨʘʜʠʦʥʫʢʣʠʜʪʝʨʜʽש ʤᴇʣʰʝʨʽ ʰʘʤʘʜʘʥ ʪʳʩ ʢᴇʧ. ʆʥʳ ʞʘʧʧʘʡ ץʦʣʜʘʥʫ ʪʦʧʳʨʘץʪʳש ʘʫʳʨ 

ʤʝʪʘʣʜʘʨʤʝʥ ʞᴅʥʝ ʨʘʜʠʦʣʦʛʠʷʣʳץ ʣʘʩʪʘʥʫʳʥʘ ʘʣʳʧ ʢʝʣʫʽ ʤװʤʢʽʥ. ɸ.ʇ. ʐʠʙʘʝʚ, ɺ.ʃ. 
ʄʘʪʫʭʠʥ פʘʟʘʥ ץʘʣʘʩʳʥʳש ʞʳʣʫ ʵʣʝʢʪʨ ʦʨʪʘʣʳסʳ (ɾʕʆ) ʙײʨʳʥסʳ ʢװʣ װʡʽʥʜʽʣʝʨʽʥʽש 

ʨʘʜʠʦʣʦʛʠʷʣʳץ ץʘʫʽʧʩʽʟʜʽʛʽʥ ʘʥʳץʪʘʫ ʙʦʡʳʥʰʘ ʞװʨʛʽʟʽʣʛʝʥ ʟʝʨʪʪʝʫ ʞײʤʳʩʪʘʨʳʥʳש 
ʥᴅʪʠʞʝʩʽʥʜʝ ʢʝʣʝʩʽʥʽ ʘʥʳץʪʘסʘʥ ʨʘʜʠʦʥʫʢʣʠʜʪʝʨ ײץʨʘʤʳ ʪʘʙʠסʠ ʞʘʪץʘʥ ʪʦʧʳʨʘץʪʘʨ 
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ʛʨʫʪʥʳʥʘ ץʘʨʘסʘʥʜʘ ʢᴇʤʽʨ ץʘʣʜʳץʪʘʨʳʥʜʘ ʞʦסʘʨʳ ʙʦʣסʘʥ [9]. ɸʢʘʜʝʤʠʢ ɸ.ʇ. ɺʠʥʦʛʨʘʜʦʚ 
ʟʠʷʥʜʳ ʥʝʤʝʩʝ ʧʘʡʜʘʣʳ ʵʣʝʤʝʥʪʪʝʨ ʞʦץ, ʪʝʢ ᴇʩʽʤʜʽʢʪʝʨʜʽש ᴇʩʫʽʥʝ ץʘʞʝʪʪʽ ʥʝʤʝʩʝ ᴇʩʫʽʥ 
ʪʝʞʝʡʪʽʥ ʵʣʝʤʝʥʪʪʝʨʜʽש ʢʦʥʮʝʥʪʨʘʮʠʷʩʳ ʙʘʨ ʝʢʝʥʽʥ ʘʪʘʧ ʢᴇʨʩʝʪʝʜʽ. ʂװʣ ʰʣʘʢ ʣʘʩʪʘʫʰʳ 

ʢᴇʟʛʝ ʘʡʥʘʣʤʘʫʳ װʰʽʥ ʦʥʳײץ שʨʘʤʳʥʜʘסʳ ʭʠʤʠʷʣʳץ ʵʣʝʤʝʥʪʪʝʨʜʽש ʤᴇʣʰʝʨʽ ʪʦʧʳʨʘץ 
 ʘʥʘ ʦʣס ʩʘʪ ʝʪʽʣʛʝʥ ʢʦʥʮʝʥʪʨʘʮʠʷʜʘʥ (ʐʈʂ) ʘʩʧʘʫʳ ʢʝʨʝʢ, ʩʦʥʜʘץײʰʽʥ ʰʝʢʪʽ ʨװ

ʤʠʢʨʦʤʠʥʝʨʘʣʜʳ ʪʳשʘʡʪץʳʰ ʙʦʣʘ ʘʣʘʜʳ. ʉʦʥʜʳץʪʘʥ ʢװʣ ʰʣʘʢʪʳ ʪʳשʘʡʪץʳʰ ʨʝʪʽʥʜʝ 
ʧʘʡʜʘʣʘʥʘʨ ʘʣʜʳʥʜʘ  ʦʥʳש ʵʢʦʣʦʛʠʷʣʳץ, ʩʦʥʳש ʽʰʽʥʜʝ ʨʘʜʠʦʣʦʛʠʷʣʳץ ʪײʨסʳʜʘʥ 
  .ʘʞʝʪץ ʘʩʪʳʨʫסʤʳʩʪʘʨʳʥ ʞʘʣײʪʘʫ ʙʦʡʳʥʰʘ ʟʝʨʪʪʝʫ ʞץʘʫʽʧʩʽʟʜʽʛʽʥ ʘʥʳץ

ʆʩʳסʘʥ ʦʨʘʡ, ʞװʨʛʽʟʽʣʛʝʥ ʟʝʨʪʪʝʫ ʞײʤʳʩʳ ʞʘʟʜʳץ ʙʠʜʘʡ ʝʛʽʩʪʽʛʽʥʜʝ ʢװʣ ʰʣʘʢʪʳ 
ʧʘʡʜʘʣʘʥʫʜʳש ʵʢʦʣʦʛʠʷʣʳץ ץʘʫʽʧʩʽʟ ʤᴇʣʰʝʨʽʥ, ʦʥʳש ʢᴅʜʽʤʛʽ ץʘʨʘ ʪʦʧʳʨʘץ ʧʝʥ ʞʘʟʜʳץ 

ʙʠʜʘʡ ʜᴅʥʽʥʽש ʨʘʜʠʦʥʠʢʣʠʜʪʝʨ ײץʨʘʤʳʥʘ ᴅʩʝʨʽʥ ʘʥʳץʪʘʫסʘ ʙʘסʳʪʪʘʣʜʳ. ɸʣʳʥסʘʥ 
ʥᴅʪʠʞʝʣʝʨ ᴇʥʝʨʢᴅʩʽʧ ץʘʣʜʳץʪʘʨʳʥ ʪʳשʘʡʪץʳʰ ʨʝʪʽʥʜʝ ʧʘʡʜʘʣʘʥʫʜʳש ʵʢʦʣʦʛʠʷʣʳץ 
 .ʳʣʳʤʠ ʥʝʛʽʟʜʝʧ ʦʪʳʨס ʘʫʽʧʩʽʟ ʝʢʝʥʜʽʛʽʥץ

ʄʘʪʝʨʠʘʣʜʘʨ ʤʝʥ ᴅʜʽʩʪʝʨ. ɼʘʣʘʣʳץ ʟʝʨʪʪʝʫ ʞײʤʳʩʪʘʨʳ ʐ.ʋᴅʣʠʭʘʥʦʚ ʘʪʳʥʜʘסʳ 
ʂᴇʢʰʝʪʘʫ ʫʥʠʚʝʨʩʠʪʝʪʽʥʽש çʕʣʠʪè ʦץʫ סʳʣʳʤʠ-ᴇʥʜʽʨʽʩʪʽʢ ʦʨʪʘʣʳסʳʥʳש ʪᴅʞʽʨʠʙʝ 

ʘʣʘשʜʘʨʳʥʜʘ ʞװʨʛʽʟʽʣʜʽ. ʊᴅʞʽʨʠʙʝʣʽʢ ʝʛʽʩ ʘʣץʘʧʪʘʨʳ ʂᴇʢʰʝʪʘʫ ץʘʣʘʩʳʥʘʥ ʩʦʣʪװʩʪʽʢʢʝ 
 .ʘʥ (ʢʦʦʨʜʠʥaʪʘʣʘʨʳ: 53Á28ǋ17,3ǌN, 69Á23ǋ 00.0ǌ E)ץʪʘ ʦʨʥʘʣʘʩץʪʳץʘʰʳץ ʘʨʘʡ 32 ʢʤץ
ʊᴅʞʽʨʠʙʝʣʽʢ ʫʯʘʩʢʝʥʽש ʪʦʧʳʨʘץ ʞʘʤʳʣסʳʩʳ - ʢᴅʜʽʤʛʽ ץʘʨʘ ʪʦʧʳʨʘץ, ʢʘʨʙʦʥʘʪʪʳ, ʦʨʪʘʰʘ 

 .ʘʙʘʪʳʥʜʘ 3,96% ʛʫʤʫʩ ʙʘʨץ שʪʳץʪʦʧʳʨʘ שʫʘʪʪʳ, ʛʫʤʫʩʳ ʘʟ, ʘʫʳʨ ʩʘʟʜʘʫʳʪʪʳ. ɽʛʽʩʪʽʢʪʽץ
ʊᴅʞʽʨʠʙʝ ʙʘʨʘʩʳʥʜʘ ʤʠʥʝʨʘʣʜʳ ʪʳשʘʡʪץʳʰʪʘʨʜʘʥ ʪװʡʽʨʰʽʢʪʝʣʛʝʥ ʝʢʽ ʝʩʝʣʝʥʛʝʥ 

ʩʫʧʝʨʬʦʩʬʘʪ (ʉa(ʅ2ʈʆ4)2*ʅ2ʆ) ʧʘʡʜʘʣʘʥʳʣʜʳ. ʍʠʤʠʷʣʳײץ ץʨʘʤʳ: ʬʦʩʬʦʨ (ʈ) ï 42-46 % 
ʩʦʥʳʤʝʥ ץʘʪʘʨ ʙʽʨʥʝʰʝ ʤʠʢʨʦʵʣʝʤʝʥʪʪʝʨ ʢʽʨʝʜʽ: ʤʳʨʳʰ, ʤʳʩ, ʪʝʤʽʨ, ʙʦʨ, ʤʦʣʠʙʜʝʥ, 
ʤaʨʛaʥʝʮ. 

 ʨʽʥʜʝʛʽ ɸʛʨʦɹʠʦʥʦʚװʪ ץʥʪʘײ ʳ ʨʝʪʽʥʜʝסʘʣʜʳץ ʨʘʤʳʥʜʘ ʢᴇʤʽʨʪʝʛʽ ʙʘʨ ᴇʥʝʨʢᴅʩʽʧײפ
ʪʳשʘʡʪץʳʰʳ ץʦʣʜʘʥʳʣʜʳ, ʦʥʳײץ שʨʘʤʳʥʘ ɽʢʽʙʘʩʪײʟ ʪʘʩ ʢᴇʤʽʨʽʥʝʥ ʰʳץץʘʥ ʪᴇʤʝʥ 

ʢʘʣʴʮʠʡʣʽ ʢװʣ, ʪʝʭʥʠʢʘʣʳץ ʢᴇʤʽʨʪʝʛʽ ʢʽʨʝʜʽ. ɽʢʽʙʘʩʪײʟ ʢʝʥ ʦʨʥʳ ʢᴇʤʽʨʽʥʽש ʢװʣʽʥʽש 
ʭʠʤʠʷʣʳײץ ץʨʘʤʳ: SiO2 62,9%, Fe2O3 6,35%, Al2O3  26,35%, ʉʘʆ 1,9% MgO 0,9%, SO3 
1,2%, Na2O 0,23%. ʂװʣʜʽש ʤʘʢʨʦ - ʞᴅʥʝ ʤʠʢʨʦʵʣʝʤʝʥʪʪʽ ײץʨʘʤʳ ʢʝʤʫ ʙʦʡʳʥʰʘ ʢʝʣʝʩʽ 

ʵʣʝʤʝʥʪʪʝʨʜʝʥ ʪײʨʘʜʳ: K > Fe > Al > Mg > Ca > Mn > Sr > Pb > Co > Zn > Cu > Sn > As > 
Ni > Cd > Hg. ʊʝʭʥʠʢʘʣʳץ ʢᴇʤʽʨʪʝʢ 99 % ʘʩʪʘʤ ʢᴇʤʽʨʪʝʢʪʝʥ ʪײʨʘʜʳ, ʳʣסʘʣʜʳʣʳסʳ - 14-

 .ʤᴇʣʰʝʨʽ 0,6-0,5 ʤʤ [10] שʡʽʨʰʽʢʪʝʨʜʽװʳ  610 ʢʛ/ʤ3, ʪסʳʟʜʳסʡʽʥʜʽʣʽʢ ʪʳװ ,30%
ʊᴅʞʽʨʠʙʝ ʞװʨʛʽʟʽʣʝʪʽʥ ʝʛʽʩʪʽʢ ʘʣʘשʳʥʘʥ 2017 ʞʳʣʳ ʘʣʳʥסʘʥ ʪʦʧʳʨʘװ ץʣʛʽʣʝʨʽʥʽש 

ʘʛʨʦʭʠʤʠʷʣʳץ ʪʘʣʜʘʫ ʞײʤʳʩʪʘʨʳʥʳש ʢᴇʨʩʝʪʢʽʰʽ ʙʦʡʳʥʰʘ ʘʟʦʪ ʞᴅʥʝ ʢʘʣʠʡʜʽש ʤᴇʣʰʝʨʽ 

ʞʝʪʢʽʣʽʢʪʽ ʙʦʣʩʘ, ʬʦʩʬʦʨʜʳש ʞʝʪʽʩʧʝʫʰʽʣʽʛʽ 1ʛʘ 128ʢʛ ײץʨʘʜʳ. ʆʩʳסʘʥ ʩᴅʡʢʝʩ 1-
ʪᴅʞʽʨʠʙʝʜʝ ʬʦʥ ʨʝʪʽʥʜʝ ʬʦʩʬʦʨʜʳ1/10 ש, ʷסʥʠ 1 ʛʘ 13ʢʛ ʬʦʩʬʦʨ (ʈ13) ʘʣʳʥʘʜʳ. ɽʢʽʥʰʽ 

ʪᴅʞʽʨʠʙʝʥʽ4 ש-ʥײʩץʘʩʳʥʜʘ 1/5 ʈ26, 5-ʥײʩץʘʜʘ İ ʈ64. ɽʢʽ ʝʩʝʣʝʥʛʝʥ ʩʫʧʝʨʬʦʩʬʘʪ 25-30 
ʤʘʤʳʨ ʘʨʘʣʳסʳʥʜʘ ʞʘʟʜʳץ ʙʠʜʘʡʤʝʥ ʙʽʨʛʝ ʉɿʉ-2,1 ʩʝʧʢʽʰʽ ʘʨץʳʣʳ 5-7 ʩʤ ʪʝʨʝשʜʽʢʪʝ 
ʝʥʛʽʟʽʣʜʽ. פʘʪʘʨʣʳ ʩʝʙʫ ᴅʜʽʩʽ ץʦʣʜʘʥʳʣʜʳ, ʩʝʙʫ ʥʦʨʤʘʩʳ ʛʝʢʪʘʨʳʥʘ 3,2 ʤʣʥ. ʪץײʳʤ ʜᴅʥʽʥ 

  .ʨʘʜʳ  (140 ʢʛ/ʛa)ײץ
ɿʝʨʪʪʝʫ ʞײʤʳʩʳʥ ʽʩʢʝ ʘʩʳʨʫ ʙʘʨʳʩʳʥʜʘ 2 ʜʘʣʘʣʳץ ʪᴅʞʽʨʠʙʝ ץʦʡʳʣʜʳ: 

ˉ1 ʜʘʣʘʣʳץ ʪᴅʞʽʨʠʙʝʥʽש ʩʳʟʙʘʩʳ 
1. ɹʘץʳʣʘʫ ï ʪʳשʘʡʪץʳʰʩʳʟ. 
2. ʈ2ʆ5 1/10 ʝʩʝʧʪʽʢ ʤᴇʣʰʝʨ ʙʦʡʳʥʰʘ (ʬʦʥ). 

3. ʬʦʥ +ɸʛʨʦʙʠʦʥʦʚ 1 ʛʘ 100ʢʛ. 
4. ʬʦʥ +ɸʛʨʦʙʠʦʥʦʚ 1 ʛʘ 300ʢʛ. 

5. ʬʦʥ +ɸʛʨʦʙʠʦʥʦʚ 1 ʛʘ 500ʢʛ. 
ˉ2 ʜʘʣʘʣʳץ ʪᴅʞʽʨʠʙʝʥʽש ʩʳʟʙʘʩʳ 
1. ɹʘץʳʣʘʫ-ʪʳשʘʡʪץʳʰʩʳʟ. 

2. ɸʛʨʦʙʠʦʥʦʚ 100ʢʛ/ʛʘ. 
3. ɸʛʨʦʙʠʦʥʦʚ 100ʢʛ/ʛʘ + 1/10ʈ2ʆ5 ʝʩʝʧʪʽʢ ʤᴇʣʰʝʨ ʙʦʡʳʥʰʘ. 

4. ɸʛʨʦʙʠʦʥʦʚ 100ʢʛ/ʛʘ +1/5 P. 
5. ɸʛʨʦʙʠʦʥʦʚ 100ʢʛ/ʛʘ + 1/2 P. 
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6. ɽʩʝʧʪʽʢ ʤᴇʣʰʝʨ P. 
ɼʘʣʘʣʳץ ʪᴅʞʽʨʠʙʝʣʝʨ 4 ʨʝʪʪʽʢ ץʘʡʪʘʣʘʥʳʤ ʙʦʡʳʥʰʘ ʞװʨʛʽʟʽʣʜʽ. ʄᴇʣʜʝʢʪʝʨʜʽש 

ʘʫʜʘʥʳ: 125 ʤ2, (5 ʭ 25 ʤ); ʝʩʝʧʪʽʢ ʘʫʜʘʥʳ: 100 ʤ2, (4ʭ25 ʤ).  

ɾʘʟʜʳץ ʙʠʜʘʡʜʳ ᴇʩʽʨʫ ʦʨʤʘʥʜʳ ʜʘʣʘ ʟʦʥʘʩʳ װʰʽʥ ײʩʳʥʳʣסʘʥ ʘʛʨʦʪʝʭʥʠʢʘסʘ ʩʘʡ 
ʞװʨʛʽʟʽʣʜʽ.   

ʊʦʧʳʨʘץʪʘסʳ ʞᴅʥʝ ʞʘʟʜʳץ ʙʠʜʘʡ ʜᴅʥʽʥʜʝʛʽ ʨʘʜʠʦʥʫʢʣʠʜʪʝʨʜʽײץ שʨʘʤʳ çʆʤʙʳ 
ʘʛʨʦʭʠʤʠʷʣʳץ ץʳʟʤʝʪ ʦʨʪʘʣʳסʳè ʌʝʜʝʨʘʣʜʳץ ʤʝʤʣʝʢʝʪʪʽʢ ʙʶʜʞʝʪʪʽʢ ʤʝʢʝʤʝʩʽʥʜʝ 
ʞװʨʛʽʟʽʣʜʽ. ʈʘʜʠʦʥʫʢʣʠʜʪʝʨʜʽש ʤᴇʣʰʝʨʽ ʠʥʚʝʨʩʠʦʥʜʳ ʚʦʣʴʪʘʤʧʝʨʤʝʪʨʠʷ ᴅʜʽʩʽʤʝʥ 

ᴅʜʽʩʪʝʤʽʢ ʥײʩץʘʫʣʳץ (ᴄʅ) 08-47/203 ʘʥʳץʪʘʣʜʳ, ʩʝʥʽʤʜʽʣʽʢ ʜʝשʛʝʡʽ ʈ=0,95. 
ʅᴅʪʠʞʝʣʝʨ ʞᴅʥʝ ʪʘʣץʳʣʘʫ. ɸʛʨʦʵʢʦʣʦʛʠʷʣʳץ ʤʽʥʜʝʪʪʝʨʜʽש ʙʽʨʽ-ʪʦʧʳʨʘץʪʳש 

ʨʘʜʠʦʘʢʪʠʚʪʽʣʽʛʽʥ ʟʝʨʪʪʝʫ. ʆʥʳ ʨʘʜʠʦʥʫʢʣʠʜʪʝʨʜʽײץ שʨʘʤʳ ʙʦʡʳʥʰʘ ʘʥʳץʪʘʡʜʳ. 
ʊᴅʞʽʨʠʙʝʣʝʨʜʝ ʪʘʙʠסʠ ʨʘʜʠʦʘʢʪʠʚʪʽ ʵʣʝʤʝʥʪʪʝʨʜʝʥ ʨʘʜʠʡ (226ra), ʪʦʨʠʡ (232th) ʞᴅʥʝ 
ʢʘʣʠʡ (40ʂ), ʪʝʭʥʦʛʝʥʜʽʣʝʨʜʝʥ ï ʮʝʟʠʡ (137cs) ʞᴅʥʝ ʩʪʨʦʥʮʠʡ (90sr) ʩʠʷץʪʳ ʨʘʜʠʦʥʫ-

ʢʣʠʜʪʝʨ ʟʝʨʪʪʝʣʜʽ. ɿʝʨʪʭʘʥʘʣʳץ ʪʘʣʜʘʫ ʥᴅʪʠʞʝʣʝʨʽ ʪᴇʤʝʥʜʝʛʽ ʢʝʩʪʝʣʝʨʜʝ ʢʝʣʪʽʨʽʣʛʝʥ. 
ʄʝʥʰʽʢʪʽ ʪʠʽʤʜʽ ʙʝʣʩʝʥʜʽʣʽʢ ʙʦʡʳʥʰʘ ʪᴅʞʽʨʠʙʝʥʽש ʙʘʨʣʳץ ʥײʩץʘʣʘʨʳ ʵʢʦʣʦʛʠʷʣʳץ 

 שʠ ʨʘʜʠʦʥʫʢʣʠʜʪʝʨʜʽסʘ ʞʘʪʘʜʳ. ʊʘʙʠץʘʫʽʧʩʽʟ ʙʦʣʳʧ ʩʘʥʘʣʘʜʳ, ᴇʡʪʢʝʥʽ ʦʣʘʨ 1-ʩʳʥʳʧץ
ʰʝʢʪʽ ʨץײʩʘʪ ʝʪʽʣʛʝʥ ʢʦʥʮʝʥʪʨʘʮʠʷʩʳ ʥʦʨʤʘʣʘʥʙʘʡʜʳ, ʘʣ ʮʝʟʠʡ 185 ɹʢ/ʢʛ, ʩʪʨʦʥʮʠʡ 55,5 
ɹʢ/ʢʛ. ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽʥʝ ʩʘʣʳʩʪʳʨʤʘʣʳ ʪʘʣʜʘʫ ʞװʨʛʽʟʫ ʙʘʨʩʳʥʜʘ ʮʝʟʠʡ ʤʝʥ ʩʪʨʦʥʮʠʡ 

ʨʘʜʠʦʥʫʢʣʠʜʪʝʨʽʥʽש ʢᴇʨʩʝʪʢʽʰʪʝʨʽ ʐʈʂ-ʜʘʥ ʘʩץʘʥ ʞʦץ.  
ɹʽʨʽʢʢʝʥ ױʣʪʪʘʨ ױʡʳʤʳʥʳש ɸʪʦʤ ʨʘʜʠʘʮʠʷʩʳʥʳש ᴅʩʝʨʽ ʞᴇʥʽʥʜʝʛʽ סʳʣʳʤʠ 

ʂʦʤʠʪʝʪʽʥʽש ʜʝʨʝʢʪʝʨʽ ʙʦʡʳʥʰʘ ᴅʣʝʤ ʪʦʧʳʨʘץʪʘʨʳʥʜʘסʳ ʪʘʙʠסʠ ʨʘʜʠʦʥʫʢʣʠʜʪʝʨ 
 :ʨʘʡʜʳײץ ʦʨʪʘʰʘ ʤᴅʥʜʝʨʽ (ʄ) ʤʳʥʘʣʘʨʜʳ שʪʠʧʪʽʢ ʜʠʘʧʘʟʦʥʜʘʨʳ ʞᴅʥʝ ʦʣʘʨʜʳ שʨʘʤʳʥʳײץ
226ra, 17-60 ɹʢ/ʢʛ, ʄ = 35Ñ4 ɹʢ/ʢʛ; 232Th, 11-64 ɹʢ/ʢʛ, ʄ = 33Ñ3 ɹʢ/ʢʛ; 40ʂ, 140-850 ɹʢ/ʢʛ, 

ʄ = 400Ñ24 ɹʢ/ʢʛ [11, 12]. ɹʽʟʜʽש ʟʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ ʜʝ ʢʝʡʙʽʨ ʥײʩץʘʣʘʨʜʳ ץʦʩʧʘסʘʥʜʘ ʦʩʳ 
ʢᴇʨʩʝʪʢʽʰʪʝʨ ʜʝשʛʝʡʽʥʜʝ ʦʨʥʘʣʘʩץʘʥ. ʈʘʜʠʡ ʙʦʡʳʥʰʘ ʪʦʧʳʨʘץʪʘסʳ ʢװʟʛʽ װʣʛʽʣʝʨʜʽש 

ʢᴇʨʩʝʪʢʽʰʪʝʨʽ ʞʘʟסʳסʘ ץʘʨʘסʘʥʜʘ ʞʦסʘʨʳʨʘץ, ʦʥʳש ʩʝʙʝʙʽ ʘʪʤʦʩʬʝʨʘʣʳץ ʞʘʫʳʥ-
ʰʘʰʳʥʥʳש ʢᴇʧ ʤᴇʣʰʝʨʽʥʽש ʢװʟʜʝ ʪװʩʫʽʥʝʥ. ʉʦʥʜʳץʪʘʥ ʨʘʜʠʡ ʞʘʫʳʥʤʝʥ ʙʽʨʛʝ ʪʦʧʳʨʘץץʘ 
ʩʽשʝʜʽ. ɾʘʟʜʘ ʨʘʜʠʡʜʽש ʢʦʥʮʝʥʪʨʘʮʠʷʩʳ ʙʘץʳʣʘʫʜʘ 30,8Ñ38,9 ɹʢ/ʢʛ ʘʨʘʣʳסʳʥʜʘ ʙʦʣʩʘ, 

ʢװʟʜʝ - 47,8Ñ40,0 ɹʢ/ʢʛ ʙʦʣʜʳ. ʂװʟʛʽ װʣʛʽʣʝʨʜʝ ʤʘʢʩʠʤʘʣʴʜʳ ʢʦʥʮʝʥʪʨʘʮʠʷ ʬʦʥʜʘ 
81,5Ñ45,1 ɹʢ/ʢʛ ʞᴅʥʝ ʬʦʥ+100 ʢʛ/ʛʘ ʥץײʩʘʣʘʨʳʥʜʘ 62,2Ñ42,4 ɹʢ/ʢʛ ʘʥʳץʪʘʣʜʳ. ɸʣ ץʘʣסʘʥ 

ʥײʩץʘʣʘʨʜʘ ץʘʪʪʳ ʘʫʳʪץʫʣʘʨ ʙʘʡץʘʣסʘʥ ʞʦץ.  
ʊʦʨʠʡ-232 ʨʘʜʠʦʘʢʪʠʚʪʽ ʵʣʝʤʝʥʪʪʝʨ ʪʦʙʳʥʳש ʥʝʛʽʟʽʥ ץʘʣʘʫʰʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

ʂʝשʝʩʪʽʢ ʩʦʮʠʘʣʠʩʪʽʢ ʨʝʩʧʫʙʣʠʢʘʣʘʨ ʦʜʘסʳʥʳש (ʂʉʈʆ) ʪʦʧʳʨʘץʪʘʨʳʥʜʘסʳ ʦʥʳש ʦʨʪʘʰʘ 

ʤᴇʣʰʝʨʽ 31,1 ɹʢ/ʢʛ (0,24-ʪʝʥ 400 ɹʢ/ʢʛ ʜʝʡʽʥ) ײץʨʘסʘʥ. ʊʦʧʳʨʘץʪʘסʳ 232Th ʙʘʡʣʘʥʳʩʪʳ 
ʙʘʨʣʳץ ץʦʩʳʣʳʩʪʘʨʜʳ10% ש-ʳ ʩʫʜʘ ʝʨʠʪʽʥ, ʤʝʪʘʙʦʣʠʢʘʣʳץ ʞᴅʥʝ ץʳʰץʳʣ ʝʨʠʪʽʥ 

ʬʦʨʤʘʣʘʨʜʘ ʙʦʣʘʜʳ, ʘʣ ʦʢʩʠʜʪʝʨʤʝʥ ʙʝʨʽʢ ʙʘʡʣʘʥʳʩץʘʥ ʞᴅʥʝ ʞʘʡ ʙʘʡʣʘʥʳʩץʘʥ 
 ʘʥסʘʡʪʳʣשʳ ʪʳסʣʝʩ ʩʘʣʤʘװ שʦʩʳʣʳʩʪʘʨ ʩʘʥʳ 80% ʞʝʪʝʜʽ [13]. ʊʦʨʠʡ-232 ʙʝʣʩʝʥʜʽʣʽʛʽʥʽץ
ʥײʩץʘʣʘʨʜʳש ʞʘʟסʳ װʣʛʽʣʝʨʽʥʜʝ 18,3-37,1 ɹʢ/ʢʛ ʘʨʘʣʳסʳʥʜʘ ᴇʟʛʝʨʩʝ, ʢװʟʛʽʣʝʨʜʝ  15,8-31,5 

ɹʢ/ʢʛ ʘʨʘʣʳסʳʥʜʘ ʙʦʣʜʳ ʂʘʣʠʡ-40 ʪʦʧʳʨʘץ ʧʝʥ ᴇʩʽʤʜʽʢʪʝʨʜʝʛʽ ʪʘʙʠסʠ ʨʘʜʠʦʥʫʢʣʠʜʪʝʨʜʽש 
(ʙʝʣʩʝʥʜʽʣʽʛʽ ʙʦʡʳʥʰʘ) ʥʝʛʽʟʛʽʣʝʨʽʥʽש ʙʽʨʽ. ʆʥʳש ʪʦʧʳʨʘץʪʘסʳ ʙʝʣʩʝʥʜʽʣʽʛʽʥʽװ שʣʝʩ 

ʩʘʣʤʘסʳ 300-1000 ɹʢ/ʢʛ [12]. ɹʽʟʜʽש ʟʝʨʪʪʝʫʣʝʨʜʝ 40ʂ ʤᴇʣʰʝʨʽ ᴇʪʝ ʢʝש ʜʠʘʧʘʟʦʥʜʘ ᴇʟʛʝʨʽʧ 
ʦʪʳʨʜʳ, ʞʘʟסʳ װʣʛʽʣʝʨʜʝ 204-ʪʝʥ 607 ɹʢ/ʢʛ ʜʝʡʽʥ, ʘʣ ʢװʟʛʽʜʝ  211-ʜʝʥ  555 ɹʢ/ʢʛ ʜʝʡʽʥ (1-
ʢʝʩʪʝ). 

ɹʽʟʜʽש ʟʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽʥʝ ץײʩʘʩ ʢᴇʨʩʝʪʢʽʰʪʝʨʜʽ ᴇʟʛʝʜʝ ʘʚʪʦʨʣʘʨʜʳש ʟʝʨʪʪʝʫʣʝʨʽ 
ʨʘʩʪʘʧ ʦʪʳʨ. ʄᴅʩʝʣʝʥ, ɸʤʘʢʦʤ ʄ. ʏʠʜʞʠʦʢʝ, ʆʨʜʞʠ ʕ. ʏʠʢʚʝʥʜʫ, ʀʨʦʛʙʫ ʏʠʥʝʜʫ ʞᴅʥʝ 

ʪ.ʙ. ʪʦʧʳʨʘץץʘ ʢװʣ ʰʣʘʢʪʳ ʘʨʘʣʘʩʪʳʨסʘʥ ʢʝʟʜʝ ʨʘʜʠʦʥʫʢʣʠʜʪʝʨʜʽײץ שʨʘʤʳ ʢʝʣʝʩʽʜʝʡ 
ʙʦʣסʘʥʳʥ ʘʡʪʘʜʳ: ʨʘʜʠʡ-226 21,23-30,82 ɹʢ/ʢʛ, ʪʦʨʠʡ-232  48,57-82,66 ɹʢ/ʢʛ, ʢʘʣʠʡ-40 
162,47-180 ɹʢ/ʢʛ, ʷסʥʠ ʘʚʪʦʨʣʘʨʜʳש ʘʣסʘʥ ʥᴅʪʠʞʝʣʝʨʽ ʜʝ ʦʨʪʘʰʘ ʢᴇʨʩʝʪʢʽʰʪʽש ʰʝʛʽʥʜʝ 

ʙʦʣʜʳ [14]. 
ʉʦʥʜʘʡ-ʘץ ʄʠʨʴʷʥʘ ʏʫʠʯ, ʉʥʝʞʘʥʘ ɼʨʘʛʦʚʠʯ, ʄʠʣʘʥ ɼʞʦʨʜʞʝʚʠʯ ʞᴅʥʝ ʙʘʩץʘʣʘʨʳ 

ʉʝʨʙʠʷʥʳש ʢᴇʤʽʨʤʝʥ ʞײʤʳʩ ʞʘʩʘʡʪʳʥ ʵʣʝʢʪʨʩʪʘʥʮʠʷʣʘʨʳʥʳש ʤʘשʳʥʜʘסʳ ʪʦʧʳʨʘץʪʘʨʜʘʥ 
ʘʣʳʥסʘʥ ʩʳʥʘʤʘʣʘʨʜʳש ʨʘʜʠʦʥʫʢʣʠʜʪʝʨ ײץʨʘʤʳʥʘ ʞװʨʛʽʟʛʝʥ ʪʘʣʜʘʫ ʥᴅʪʠʞʝʩʽ ʙʦʡʳʥʰʘ 
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ʪʦʨʠʡ-232 48,7 ɹʢ/ʢʛ, ʢʘʣʠʡ-40 500 ɹʢ/ʢʛ ײץʨʘסʘʥ, ʘʚʪʦʨʣʘʨ ʦʣʘʨʜʳץ שʦʨʰʘסʘʥ ʦʨʪʘ װʰʽʥ 
  .ʘʫʽʧʩʽʟ ʝʢʝʥʜʽʛʽʥ ʞʘʟʘʜʳ [15]ץ

ʎʝʟʠʡ-137 ʷʜʨʦʣʳץ ʩʳʥʘץʪʘʨ, ʷʜʨʦʣʳץ ʵʥʝʨʛʝʪʠʢʘʥʳש ʜʘʤʫʳ, ᴇʥʝʨʢᴅʩʽʧʪʝ, 

ʤʝʜʠʮʠʥʘʜʘ ʞᴅʥʝ ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳʥʜʘ ʨʘʜʠʦʘʢʪʠʚʪʽ ʢᴇʟʜʝʨʜʽ ץʦʣʜʘʥʫ ʥᴅʪʠʞʝʩʽʥʜʝ ʞʝʨ 
ʙʝʪʽʥʝ ʪʘʨʘʣסʘʥ ʥʝʛʽʟʛʽ ײʟʘץ ᴇʤʽʨ ʩװʨʝʪʽʥ ʪʝʭʥʦʛʝʥʜʽʢ ʨʘʜʠʦʥʫʢʣʠʜʪʝʨʜʽש ʙʽʨʽ (ʞʘʨʪʳʣʘʡ 

ʰʳסʘʨʳʣʫ ʢʝʟʝשʽ = 30,17 ʞʳʣ) ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ [16]. ʎʝʟʠʡ-137 ʙʠʦʛʝʥʜʽ ʤʘשʳʟʜʳ ʢʘʣʠʡ 
ʵʣʝʤʝʥʪʽʥʽש ʭʠʤʠʷʣʳץ ʘʥʘʣʦʛʳ ʙʦʣʳʧ ʩʘʥʘʣʘʜʳ [13, 390 ʙ.]. ʆʥʳש ʤᴇʣʰʝʨʽ ʞʘʟסʳ 
 ʳʥʜʘסʟʛʽʜʝ ï 12,5-14,1 ɹʢ/ʢʛ ʘʨʘʣʳװʨʩʘ, ʢײʳʥʜʘ ᴇʟʛʝʨʽʧ ʪסʣʛʽʣʝʨʜʝ 12,4-13,8 ɹʢ/ʢʛ ʘʨʘʣʳװ

ʙʦʣʜʳ.  
 

1-ʢʝʩʪʝ ï ʊʦʧʳʨʘץʪʘסʳ ʨʘʜʠʦʥʫʢʣʠʜʪʝʨʜʽײץ שʨʘʤʳʥʘ ʝʥʛʽʟʽʣʛʝʥ ɸʛʨʦʙʠʦʥʦʚʪʳש 
ʤᴇʣʰʝʨʽʥ ʵʢʦʣʦʛʠʷʣʳץ ʙʘסʘʣʘʫ, ɹʢ/ʢʛ (ʦʨʪʘʰʘ, 2018-2020 ʞʞ.) 

 
ʅײʩץʘʣʘʨ ʄʝʨʟʽʤʽ Cs-137 Sr-90 Ra-226 Th-232 K-40 

ɹʘץʳʣʘʫ  
ʞʘʟסʳ  0,0Ñ12,4 0,0Ñ2,3 30,8Ñ38,9 34,9Ñ24,4 450Ñ224 

ʢװʟʛʽ 0,0Ñ14,1 0,0Ñ2,3 47,8Ñ40,0 15,8Ñ22,2 338Ñ211 

1/10 ʈ- ʬʦʥ 
ʞʘʟסʳ  0,0Ñ12,8 0,0Ñ2,1 8,1Ñ37,1 23,1Ñ20,1 481Ñ220 

ʢװʟʛʽ 0,0Ñ12,6 0,0Ñ2,2 81,5Ñ45,1 31,5Ñ24,6 464Ñ231 

ʬʦʥ + 100ʢʛ/ʛʘ 
ʞʘʟסʳ  0,0Ñ13,8 0,0Ñ2,1 30,2Ñ38,5 18,3Ñ22,1 319Ñ207 

ʢװʟʛʽ 0,0Ñ12,9 0,0Ñ2,2 62,2Ñ42,4 25,8Ñ23,7 482Ñ231 

ʬʦʥ + 300ʢʛ/ʛʘ 
ʞʘʟסʳ  0,0Ñ13,0 0,0Ñ2,3 11,1Ñ37,6 37,1Ñ20,1 451Ñ213 

ʢװʟʛʽ 0,0Ñ13,2 0,0Ñ2,3 47,0Ñ40,2 21,5Ñ23,0 555Ñ237 

ʬʦʥ + 500ʢʛ/ʛʘ 
ʞʘʟסʳ  0,0Ñ12,3 0,0Ñ2,4 21,9Ñ37,7 32,9Ñ24,0 607Ñ241 

ʢװʟʛʽ 0,0Ñ12,5 0,0Ñ2,3 25,7Ñ37,6 25,7Ñ23,4 427Ñ220 

ʐʈʂ  185 55,5 ʥ/ʙ ʥ/ʙ ʥ/ʙ 

 

ʈʘʜʠʦʘʢʪʠʚʪʽ ʩʪʨʦʥʮʠʡ-90 ʦʩʪʝʦʪʨʦʧʪʳ ʙʠʦʣʦʛʠʷʣʳץ ץʘʫʽʧʪʽ ʨʘʜʠʦʥʫʢʣʠʜʪʝʨʛʝ 
ʞʘʪʘʜʳ. ʉʪʨʦʥʮʠʡ ï ʢʘʣʴʮʠʡʜʽש ʭʠʤʠʷʣʳץ ʘʥʘʣʦʛʳ, ʩʦʥʜʳץʪʘʥ ʦʣ ʩװʡʝʢ ʪʽʥʽʥʜʝ ʢᴇʙʽʨʝʢ 
ʩʘץʪʘʣʘʜʳ. ɹʽʟʜʽש ʟʝʨʪʪʝʫʣʝʨʜʝ ʦʥʳש ʤᴇʣʰʝʨʽ ʙʘץʳʣʘʫʤʝʥ ʙʽʨ ʜʝשʛʝʡʜʝ ʙʦʣʜʳ. ɾʘʟסʳ 

ʞᴅʥʝ ʢװʟʛʽ ʢᴇʨʩʝʪʢʽʰʪʝʨ ʘʨʘʩʳʥʜʘ ʘʡʪʘʨʣʳץʪʘʡ ʘʡʳʨʤʘʰʳʣʳץ ʘʥʳץʪʘʣסʘʥ ʞʦץ, ʥʝʛʽʟʽʥʝʥ 
2,1-2,4 ɹʢ/ʢʛ ʘʨʘʣʳסʳʥʜʘ ᴇʟʛʝʨʽʧ ʦʪʳʨʜʳ (ʢʝʩʪʝ 2).  

ɽʢʽʥʰʽ ʪᴅʞʽʨʠʙʝʜʝ ʜʝ ʨʘʜʠʦʥʫʢʣʠʜʪʝʨʜʽש ʤʝʥʰʽʢʪʽ ʪʠʽʤʜʽ ʙʝʣʩʝʥʜʽʣʽʛʽ ʐʈʂ-ʜʘʥ 
ʘʩץʘʥ ʞʦץ. ʊʘʙʠסʠ ʨʘʜʠʦʥʫʢʣʠʜʪʝʨʜʽש ʢᴇʨʩʝʪʢʽʰʪʝʨʽ ᴅʣʝʤ ʪʦʧʳʨʘץʪʘʨʳʥʳש ʦʨʪʘʰʘ 
ʤᴅʥʜʝʨʽʥʽש ʰʝʛʽʥʜʝ ʙʦʣʜʳ. ɸʪʘʧ ʘʡʪʘʪʳʥ ʙʦʣʩʘ226 ץRa ʤᴇʣʰʝʨʽ 4,5-81,5 ɹʢ/ʢʛ, 232Th ï 

15,8-40,3 ɹʢ/ʢʛ, 40K ï 204-482 ɹʢ/ʢʛ ʘʨʘʣʳסʳʥʜʘ ʙʦʣʩʘ, ʪʝʭʥʦʛʝʥʜʽ ʨʘʜʠʦʥʫʢʣʠʜʪʝʨʜʽש 
ʢᴇʨʩʝʪʢʽʰʪʝʨʽ ʮʝʟʠʡ-137 ï 12,2-14,1 ɹʢ/ʢʛ, ʩʪʨʦʥʮʠʡ ï 90-2,0-2,4 ɹʢ/ʢʛ ײץʨʘʜʳ (ʢʝʩʪʝ 2). 

ʊʨʠʧʘʪʠ ʈ.ʎ. ʤʝʥ ʙʘʩץʘʣʘʨʳ ʢװʣʜʽ ʪʦʧʳʨʘץץʘ ʝʥʛʽʟʛʝʥ ʢʝʟʜʝ ʪʦʧʳʨʘץʪʘסʳ ʞᴅʥʝ 
ᴇʩʽʤʜʽʢʪʝʛʽ ʨʘʜʠʦʥʫʢʣʠʜʪʝʨʜʽש ʤᴇʣʰʝʨʽ ʨץײʩʘʪ ʝʪʽʣʛʝʥ ʜʝשʛʝʡʜʝ ʩʘץʪʘʣʘʪʳʥʜʳסʳʥ ʘʡʪʘʜʳ 
[18]. ʉʦʥʳʤʝʥ ץʘʪʘʨ ɸʜʝʤʦʣʘ ɼʞʘʥʝʪ ʧʝʥ ʆʥʴʝʤʘ ʋʟʦʤʘ ʨʘʜʠʘʮʠʷʣʳץ ץʦʨסʘʥʳʩ 

ʪײʨסʳʩʳʥʘʥ ʢװʣ ʰʣʘʢʪʳש ʪײʨסʳʥʜʘʨסʘ ʘʡʪʘʨʣʳץʪʘʡ ʨʝʥʪʛʝʥʦʣʦʛʠʷʣʳץ ᴅʩʝʨʽ ʞʦץ ʜʝʧ 
ʤᴅʣʽʤʜʝʡʜʽ [19]. 

ɹʫʥʟʣ ʂ., ʍʦʪʟʣ ʍ. ʞᴅʥʝ ʪ.ʙ. ʘʚʪʦʨʣʘʨʜʳש ʢᴇʤʽʨʤʝʥ ʞײʤʳʩ ʞʘʩʘʡʪʳʥ 
ʵʣʝʢʪʨʦʩʪʘʥʮʠʷʣʘʨʜʳש ʤʘשʳʥʜʘסʳ ʪʦʧʳʨʘץʪʘʨסʘ ʞװʨʛʽʟʛʝʥ ʟʝʨʪʪʝʫʜʽש ʥᴅʪʠʞʝʣʝʨʽ 
ʨʘʜʠʦʥʫʢʣʠʜʪʝʨʜʽש ʪʦʧʳʨʘץʪʘ ʢʝשʽʩʪʽʢʪʽʢ ʪʘʨʘʣʫʳʥʜʘ, ʰʦסʳʨʣʘʥʫʜʳץ שʘʥʜʘʡ ʜʘ ʙʽʨ 

ʞʦסʘʨʳʣʘʫʳʥʳש ʙʘʡץʘʣʤʘסʘʥʜʳסʳʥ  ʢᴇʨʩʝʪʢʝʥ [20]. 
ʍʘʨʴʢʦʚ ײʣʪʪʳץ ʫʥʠʚʝʨʩʠʪʝʪʽ ʞᴅʥʝ ʄʘʰʠʥʘ ʞʘʩʘʫ ʧʨʦʙʣʝʤʘʣʘʨʳ ʠʥʩʪʠʪʫʪʳ  ɿʤʠʝʚ ʞʳʣʫ 

ʵʣʝʢʪʨ ʩʪʘʥʩʘʩʳʥʳש (ɾʕʉ) ʢװʣ ʰʣʘʢʪʘʨʳʥʳש ʭʠʤʠʷʣʳײץ ץʨʘʤʳʥ ʘʥʳץʪʘʫ ʙʦʡʳʥʰʘ 
ʞװʨʛʽʟʽʣʛʝʥ ʟʝʨʪʪʝʫ ʞײʤʳʩʪʘʨʳʥʳש ʙʘʨʳʩʳʥʜʘ ɿʤʠʝʚ ɾʕʉ ʢװʣʽʥʜʝ 40ʂ, 226ra, 232th, 
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137Cs ʪʘʙʳʣסʘʥʳʥ ʢᴇʨʩʝʪʪʽ, ʙʽʨʘץ ʦʣʘʨʜʳש ʨʘʜʠʦʘʢʪʠʚʪʽʣʽʢ ʜʝשʛʝʡʽ ʪʦʧʳʨʘװ ץʰʽʥ ʨץײʩʘʪ 
ʝʪ̔ʣʛʝʥ ʰʝʢʪʝʥ 4-5 ʝʩʝ ʪᴇʤʝʥ ʙʦʣסʘʥ. ɾʘʟʜʳץ ʙʠʜʘʡʜʳש ʨʘʜʠʦʵʢʦʣʦʛʠʷʣʳץ ץʘʫʽʧʩʽʟʜʽʛʽʥ 
 ʙʽʨʽ ʙʦʣʳʧ שʳʟʜʳ ʤʽʥʜʝʪʪʝʨʽʥʽשʤʘ שʟʝʨʪʪʝʫʣʝʨʜʽ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ ʟʘʤʘʥʘʫʠ ʵʢʦʣʦʛʠʷʣʳץ

ʪʘʙʳʣʘʜʳ. 
 

2-ʢʝʩʪʝ ï ʊʦʧʳʨʘץʪʘסʳ ʨʘʜʠʦʥʫʢʣʠʜʪʝʨʜʽײץ שʨʘʤʳʥʘ ɸʛʨʦʙʠʦʥʦʚ ʧʝʥ ʤʠʥʝʨʘʣʜʳ 
ʪʳשʘʡʪץʳʰʪʘʨʜʳש ʤᴇʣʰʝʨʽʥ ʵʢʦʣʦʛʠʷʣʳץ ʙʘסʘʣʘʫ, ɹʢ/ʢʛ (ʦʨʪʘʰʘ,  2018-2020 ʞʞ.) 
 

ʅײʩץʘʣʘʨ ʄʝʨʟʽʤʽ Cs-137 Sr-90 Ra-226 Th-232 K-40 

ɹʘץʳʣʘʫ 
ʞʘʟסʳ 0,0Ñ12,4 0,0Ñ2,3 30,8Ñ38,9 34,9Ñ24,4 450Ñ224 

ʢװʟʛʽ 0,0Ñ14,1 0,0Ñ2,3 47,8Ñ40,0 15,8Ñ22,2 338Ñ211 

ɸʛʨʦʙʠʦʥʦʚ -
100ʢʛ/ʛʘ  

ʞʘʟסʳ 0,0Ñ12,7 0,0Ñ2,4 27,1Ñ37,6 17,6Ñ21,9 461Ñ223 

ʢװʟʛʽ 0,0Ñ12,6 0,0Ñ2,0 81,5Ñ44,5 21,2Ñ23,2 472Ñ231 

100ʢʛ/ʛʘ +1/10 P 
ʞʘʟסʳ 0,0Ñ13,8 0,0Ñ2,1 30,2Ñ38,5 18,3Ñ22,1 319Ñ207 

ʢװʟʛʽ 0,0Ñ12,9 0,0Ñ2,2 62,2Ñ42,4 25,8Ñ23,7 482Ñ231 

100ʢʛ/ʛʘ +1/5 P 
ʞʘʟסʳ 0,0Ñ12,8 0,0Ñ2,0 30,5Ñ34,5 22,9Ñ23,9 325Ñ204 

ʢװʟʛʽ 0,0Ñ12,8 0,0Ñ2,0 9,0Ñ36,4 24,6Ñ25,1 480Ñ223 

100ʢʛ/ʛʘ + 1/2 P 
ʞʘʟסʳ 0,0Ñ12,2 0,0Ñ2,3 4,5Ñ37,1 21,7Ñ22,9 412Ñ207 

ʢװʟʛʽ 0,0Ñ12,6 0,0Ñ2,0 46,9Ñ40,1 37,8Ñ24,2 473Ñ228 

ɽʩʝʧʪʽʢ ʤᴇʣʰʝʨ P 
ʞʘʟסʳ 0,0Ñ12,5 0,0Ñ2,3 16,5Ñ37,0 34,3Ñ24,2 459Ñ223 

ʢװʟʛʽ 0,0Ñ12,7 0,0Ñ2,1 43,5Ñ39,8 40,3Ñ24,5 395Ñ219 

ʐʈʂ 185 55,5 ʥ/ʙ ʥ/ʙ ʥ/ʙ 

 

ʆʩʳסʘʥ ʙʘʡʣʘʥʳʩʪʳ ʮʝʟʠʡ-137 ʞᴅʥʝ ʩʪʨʦʥʮʠʡ-90 ʨʘʜʠʦʥʫʢʣʠʜʪʝʨʽʥʽש ʤʝʥʰʽʢʪʽ 
ʪʠʽʤʜʽ ʙʝʣʩʝʥʜʽʣʽʛʽ ʟʝʨʜʝʣʝʥʜʽ. ɾʘʟʜʳץ ʙʠʜʘʡ ʜᴅʥʽʥʜʝʛʽ ʨʘʜʠʦʥʫʢʣʠʜʪʝʨʜʽש ʐʈʂ ʮʝʟʠʡ-
   .ʰʽʥ 40 ɹʢ/ʢʛ ʙʦʣʳʧ ʝʩʝʧʪʝʣʝʜʽ (3,4-ʢʝʩʪʝʣʝʨ)װ ʰʽʥ 70 ɹʢ/ʢʛ, ʩʪʨʦʥʮʠʡ - 90װ 137

 
3-ʢʝʩʪʝ ï ɹʠʜʘʡ ʜᴅʥʽʥʜʝʛʽ ʨʘʜʠʦʥʫʢʣʠʜʪʝʨʜʽײץ שʨʘʤʳʥʘ ʝʥʛʽʟʽʣʛʝʥ ɸʛʨʦʙʠʦʥʦʚ ʤᴇʣʰʝʨʽʥ 

ʵʢʦʣʦʛʠʷʣʳץ ʙʘסʘʣʘʫ, ɹʢ/ʢʛ (ʦʨʪʘʰʘ, 2018-2020 ʞʞ.) 
 

ʅײʩץʘʣʘʨ Cs-137 Sr-90 

ɹʘץʳʣʘʫ 0,0Ñ11,5 0,0Ñ2,3 

1/10 ʈ- ʬʦʥ 0,0Ñ11,7 0,0Ñ2,2 

ʌʦʥ+ 100 ʢʛ/ʛʘ 0,0Ñ12,6 0,0Ñ2,2 

ʌʦʥ+ 300 ʢʛ/ʛʘ 0,0Ñ11,9 0,0Ñ2,3 

ʌʦʥ+ 500 ʢʛ/ʛʘ 0,0Ñ11,5 0,0Ñ2,3 

ʐʈʂ 70 40 

 
3 ʞᴅʥʝ 4 ʢʝʩʪʝʜʝ ʢʝʣʪʽʨʽʣʛʝʥ ʤᴅʣʽʤʝʪʪʝʨʛʝ ʩʘʡ, ʞʘʟʜʳץ ʙʠʜʘʡ ʜᴅʥʽʥʜʝʛʽ ʮʝʟʠʡ-137 

ʨʘʜʠʦʥʫʢʣʠʜʪʝʨʽʥʽש ʙʝʣʩʝʥʜʽʛʽ ʙʘץʳʣʘʫʜʘ 0,0Ñ11,5 ɹʢ/ʢʛ ײץʨʘʩʘ, ץʘʣסʘʥ ʪʳשʘʡʪʳʣסʘʥ 
ʥײʩץʘʣʘʨʜʘ 0,0Ñ11,5 ɹʢ/ʢʛ-ʥʘʥ  0,0Ñ12,6 ɹʢ/ʢʛ ʜʝʡʽʥ ᴇʟʛʝʨʽʧ ʦʪʳʨסʘʥ, ʘʣ ʩʪʨʦʥʮʠʡ-90 
ʙʘץʳʣʘʫʜʘ 0,0Ñ2,3 ɹʢ/ʢʛ, ץʘʣסʘʥ ʥײʩץʘʣʘʨʜʘ ʙʘץʳʣʘʫʜʘʥ ʪᴇʤʝʥ ʥᴅʪʠʞʝ ʘʥʳץʪʘʣסʘʥ. 

ʉʦʥʳʤʝʥ, ʧʨʝʧʘʨʘʪ ʧʝʥ ʤʠʥʝʨʘʣʜʳ ʪʳשʘʡʪץʳʰʪʘʨʜʳש ʤᴇʣʰʝʨʽʥ ʧʘʡʜʘʣʘʥסʘʥ ʢʝʟʜʝ ʙʠʜʘʡ 
ʜᴅʥʽʥʜʝʛʽ ʨʘʜʠʦʘʢʪʠʚʪʽʣʽʢ, ʨʘʜʠʦʥʫʢʣʠʜʪʝʨʜʽש ʤʝʥʰʽʢʪʽ ʪʠʽʤʜʽ ʙʝʣʩʝʥʜʽʣʽʛʽ ʐʈʂ-ʜʘʥ 
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ʘʩʧʘʡʜʳ.  
 ʢʛ/ʛʘ ʤʝʥ ʤʠʥʝʨʘʣʜʳ 100-500 שʢᴇʤʽʨʪʝʛʽʥʽ ץʣ ʰʣʘʢ ʧʝʥ ʪʝʭʥʠʢʘʣʳװʦʨʳʪʳʥʜʳ. ʂפ

ʪʳשʘʡʪץʳʰʪʳש ʪװʨʣʽ ʤᴇʣʰʝʨʣʝʨʽʥ ʧʘʡʜʘʣʘʥʫ ʙʘʨʳʩʳʥʜʘ ʢᴅʜʽʤʛʽ ץʘʨʘ ʪʦʧʳʨʘץʪʘסʳ ʞᴅʥʝ 

ʙʠʜʘʡʜʘסʳ ʨʘʜʠʦʥʫʢʣʠʜʪʝʨʜʽש ʤᴇʣʰʝʨʣʝʨʽ ʐʈʂ ʜʝשʛʝʡʣʝʨʽʥʝʥ  ʘʩץʘʥ ʞʦץ. 
 

4-ʢʝʩʪʝ ï ɹʠʜʘʡ ʜᴅʥʽʥʜʝʛʽ ʨʘʜʠʦʥʫʢʣʠʜʪʝʨʜʽײץ שʨʘʤʳʥʘ ɸʛʨʦʙʠʦʥʦʚ ʧʝʥ ʤʠʥʝʨʘʣʜʳ 

ʪʳשʘʡʪץʳʰʪʘʨʜʳש ʤᴇʣʰʝʨʽʥ ʵʢʦʣʦʛʠʷʣʳץ ʙʘסʘʣʘʫ, ɹʢ/ʢʛ (ʦʨʪʘʰʘ, 2018-2020 ʞʞ.) 

 

ʅײʩץʘʣʘʨ Cs-137 Sr-90 

ɹʘץʳʣʘʫ 0,0Ñ11,5 0,0Ñ2,3 

ɸʛʨʦʙʠʦʥʦʚ -100 ʢʛ/ʛʘ  0,0Ñ11,6 0,0Ñ2,0 

100 ʢʛ/ʛʘ +1/10 P 0,0Ñ12,6 0,0Ñ2,2 

100 ʢʛ/ʛʘ +1/5 P 0,0Ñ11,7 0,0Ñ2,3 

100 ʢʛ/ʛʘ + 1/2 P 0,0Ñ11,6 0,0Ñ2,2 

ɽʩʝʧʪʽʢ ʤᴇʣʰʝʨ P 0,0Ñ11,6 0,0Ñ2,0 

ʐʈʂ 70 40 

 
 ʊʦʧʳʨʘץʪʘס rʨʘʜʠʦʥʫʢʣʠʜʪʝʨʜʝʥ ʩʪʨʦʥʮʠʡ-90 ï 0,0Ñ2,1 - 0,0Ñ2,4 ɹʢ/ʢʛ (ʐʈʂ 55,5 

ɹʢ/ʢʛ), ʘʣ ʙʠʜʘʡ ʜᴅʥʽʥʜʝ 0,0Ñ2,2-0,0Ñ2,3 ɹʢ/ʢʛ (ʐʈʂ 40 ɹʢ/ʢʛ), ʮʝʟʠʡ-137 ï 0,0Ñ12,3-
0,0Ñ14,1 ɹʢ/ʢʛ (ʐʈʂ 185 ɹʢ/ʢʛ) ʞᴅʥʝ 0,0Ñ11,5-0,0Ñ12,6 ɹʢ/ʢʛ (ʐʈʂ 70 ɹʢ/ʢʛ) ײץʨʘʜʳ. 
ʉʦʥʳʤʝʥ ʨʘʜʠʦʣʦʛʠʷʣʳץ ʪײʨסʳʜʘʥ ײץʨʘʤʳʥʜʘ ʢᴇʤʽʨʪʝʛʽ ʙʘʨ ʢװʣ ʰʣʘʢ ʧʝʥ ʤʠʥʝʨʘʣʜʳ 

ʪʳשʘʡʪץʳʰʪʘʨʜʳ ʞʘʟʜʳץ ʙʠʜʘʡ ʜʘץʳʣʜʘʨʳʥʘ ץʦʣʜʘʥʫ ʵʢʦʣʦʛʠʷʣʳץ ץʘʫʽʧʩʽʟ ʙʦʣʳʧ 
ʩʘʥʘʣʘʜʳ. ɼʝʤʝʢ, ʞʘʟʜʳץ ʙʠʜʘʡ ʝʛʽʩʪʽʢʪʝʨʽʥ ץʘʞʝʪʪʽ ʪʳשʘʡʪץʳʰʧʝʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫʜʝ 

ʘʨʟʘʥ ʞʝʨʛʽʣʽʢʪʽ ץʘʣʜʳץʪʘʨʜʘʥ ʞʘʩʘʣʳʥסʘʥ ᴇʥʽʤʜʽ ʧʘʡʜʘʣʘʥʫ ʱʘʨʫʘʣʘʨʜʳש ʤʠʥʝʨʘʣʜʳ 
ʪʳשʘʡʪץʳʰץʘ ʢʝʪʝʪʽʥ ʰʳסʳʥ ʢᴇʣʝʤʽʥ ʘʟʘʡʪʫסʘ, ʘʣ ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳʥ ץʘʫʽʧʩʽʟ 
ʪʳשʘʡʪץʳʰʧʝʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ.  
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ɸʥʥʦʪʘʮʠʷ. ɺ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʛʦ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʪʦʧʣʠʚʘ ʚ ʩʪʨʘʥʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʫʛʦʣʴ. ɺ 
ʨʝʟʫʣʴʪʘʪʝ ʚ ʨʝʛʠʦʥʘʭ ʚ ʟʥʘʯʠʪʝʣʴʥʦʤ ʢʦʣʠʯʝʩʪʚʝ ʥʘʢʘʧʣʠʚʘʶʪʩʷ ʝʛʦ ʦʪʭʦʜʳ ʚ ʚʠʜʝ ʟʦʣʦʰʣʘʢʦʚʳʭ 
ʰʣʘʢʦʚ. ɺ ʤʠʨʦʚʦʡ ʧʨʘʢʪʠʢʝ ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʨʘʟʣʠʯʥʳʝ ʧʫʪʠ ʝʝ ʫʪʠʣʠʟʘʮʠʠ. ɺ ʩʚʷʟʠ ʩ ʵʪʦʡ ʮʝʣʴʶ 
ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʪʘʣʦ ʦʧʨʝʜʝʣʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʦʣʦʰʣʘʢʘ ʚʣʠʷʥʠʷ ʥʘ 
ʩʦʜʝʨʞʘʥʠʝ ʨʘʜʠʦʥʫʢʣʠʜʦʚ ʥʘ ʯʝʨʥʦʟʝʤʝ ʦʙʳʢʥʦʚʝʥʥʦʤ ʧʦʜ ʧʦʩʝʚʳ  ʟʝʨʥʘ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ. 

ɺʥʝʜʨʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ ʧʦʟʚʦʣʠʪ ʦʙʝʩʧʝʯʠʪʴ ʩʝʣʴʩʢʦʝ 
ʭʦʟʷʡʩʪʚʦ ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʳʤ, ʵʢʦʥʦʤʠʯʝʩʢʠ ʵʬʬʝʢʪʠʚʥʳʤ ʤʝʩʪʥʳʤ ʜʝʰʝʚʳʤ ʫʜʦʙʨʝʥʠʝʤ 
ʚ ʫʩʣʦʚʠʷʭ ʉʝʚʝʨʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ. ʕʢʩʧʝʨʠʤʝʥʪʳ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʦʧʳʪʥʦʤ ʧʦʣʝ ʫʯʝʙʥʦʛʦ ʥʘʫʯʥʦ-
ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʮʝʥʪʨʘ çʕʣʠʪè ʧʨʠ ʂʦʢʰʝʪʘʫʩʢʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ ʠʤ. ʐ. ʋʘʣʠʭʘʥʦʚʘ 
ɿʝʨʝʥʜʠʥʩʢʦʛʦ ʨʘʡʦʥʘ ɸʢʤʦʣʠʥʩʢʦʡ ʦʙʣʘʩʪʠ.  ʉʦʜʝʨʞʘʥʠʝ ʨʘʜʠʦʥʫʢʣʠʜʦʚ ʚ ʧʦʯʚʝ ʠ ʟʝʨʥʝ ʷʨʦʚʦʡ 
ʧʰʝʥʠʮʳ ʦʧʨʝʜʝʣʷʣʠ ʤʝʪʦʜʦʤ ʠʥʚʝʨʩʠʦʥʥʦʡ ʚʦʣʴʪʘʤʧʝʨʤʝʪʨʠʠ ʠ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʩʧʝʢʪʨʘʣʴʥʳʡ 
ʢʦʤʧʣʝʢʩ çʇʨʦʛʨʝʩʩ ɸʩ-ɹ-ɻ".   

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʧʨʠ ʚʥʝʩʝʥʠʝ ʜʦʟ ʟʦʣʦʰʣʘʢʘ ʦʪ 100 ʜʦ 500 ʢʛ/ʛʘ ʠ 
ʤʠʥʝʨʘʣʴʥʦʛʦ ʫʜʦʙʨʝʥʠʷ ʥʘ ʯʝʨʥʦʟʝʤ ʦʙʳʢʥʦʚʝʥʥʳʡ  ʩʯʠʪʘʝʪʩʷ ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʳʤ ʧʦ 
ʩʦʜʝʨʞʘʥʠʶ ʨʘʜʠʦʥʫʢʣʠʜʦʚ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠ ʚʥʝʩʝʥʠʠ ʟʦʣʦʰʣʘʢʘ ʠ ʤʠʥʝʨʘʣʴʥʦʛʦ 
ʫʜʦʙʨʝʥʠʷ ʩʦʜʝʨʞʘʥʠʝ ʨʘʜʠʦʥʫʢʣʠʜʦʚ ʚ ʯʝʨʥʦʟʝʤʝ ʦʙʳʢʥʦʚʝʥʥʦʤ ʠ ʟʝʨʥʝ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ ʠ ʥʝ 
ʧʨʝʚʳʰʘʝʪ ʧʨʝʜʝʣʴʥʦ-ʜʦʧʫʩʪʠʤʫʶ ʢʦʥʮʝʥʪʨʘʮʠʶ (ʇɼʂ).ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʶʪʩʷ 
ʚʘʞʥʳʤʠ ʜʣʷ ʨʘʟʚʠʪʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʥʘʫʢʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʥʘʧʨʘʚʣʝʥʠʷ ʘʛʨʦʵʢʦʣʦʛʠʠ, ʚ 
ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʠ ʟʥʘʥʠʡ ʦʙ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʪʭʦʜʦʚ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ ʚ 
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ECOLOGICAL SAFE DOSE OF ASH SLAG AND MINERAL FERTILIZER ACCORDING TO 

THE THE CONTENT OF RADIONUCLIDES IN ORDINARY CHERNOZEM AND SPRING 
WHEAT GRAIN  

  
Yessenzholov B.Kh., PhD  

Khussainov ɸ.ʊ., Doctor of Biological Sciences  
Kyzdarbekova G.ʊ., PhD  

Dankina G.R., 
Alieva ɸ.Zh., 

 

1 Sh.UalikhanovKokshetau University, Kokshetau city, Kazakhstan  
 

Annotation. It is a matter of common knowledge that coal is used as the main energy fuel in the 
country. As a result, a significant amount of its tailings accumulates in the regions in the form of slag. In 
world practice, there are various ways of its disposal. In this regard, the purpose of the study was to 
determine the environmentally safe use of ash and slag in the fields of spring wheat, its ef fect on the 
composition of radionuclides in ordinary chernozem and spring wheat grain. 

The introduction of the results of the study into production will provide agriculture with 
environmentally friendly, cost-effective local cheap fertilizers in the conditions of Northern Kazakhstan. 
The experiments were carried out at the experimental site of the educational, scientific and production 
center "Elite" of Sh.Ualikhanov Kokshetau University. The amount of radionuclides in the soil and grain 
of spring wheat was determined by stripping voltammetry. "Progress As-B-G" spectral complex was used 
to determine the amount of radionuclides. With the joint application of ash and slag with mineral 
fertilizers, it was found that the content of radionuclides in the grain of ordinary chernozem and spring 
wheat does not exceed the maximum allowable concentration. Therefore, 100-500 kg/ha of ash and slag, 
the full estimated amount of mineral fertilizer and the introduction of 1/10 of its part into ordinary 
chernozem are considered environmentally safe in terms of the content of radionuclides. The results of the 
study are important in expanding knowledge about the use of industrial waste in agriculture as a fertilizer 
for the development of environmental science, including agroecology. 

Keywords: ash slag, radionuclides, utilization, fertilizer, ordinary chernozem.  
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʘʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʣʠʷʥʠʷ ʧʨʝʜʧʦʩʝʚʥʦʡ 
ʦʙʨʘʙʦʪʢʠ ʩʝʤʷʥ ʪʦʤʘʪʘ ʩʪʠʤʫʣʷʪʦʨʘʤʠ ʨʦʩʪʘ çʉʫʩʧʝʥʟʠʷ ʭʣʦʨʝʣʣʳè ʠ çʕʢʦʧʠʥè ʥʘ ʨʦʩʪ ʠ 
ʨʘʟʚʠʪʠʝ ʨʘʩʩʘʜʳ ʠ ʫʨʦʞʘʡʥʦʩʪʴ ʪʦʤʘʪʦʚ ʜʚʫʭ ʩʦʨʪʦʚ: çʅʦʚʠʯʦʢè ʠ çɺʝʣʴʤʦʞʘè. ʇʨʘʚʠʣʴʥʳʡ 
ʧʦʜʙʦʨ ʩʪʠʤʫʣʷʪʦʨʦʚ ʨʦʩʪʘ, ʧʦʤʦʛʘʶʱʠʭ ʨʘʩʪʝʥʠʶ ʧʝʨʝʞʠʪʴ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʝ ʧʦʛʦʜʥʳʝ ʫʩʣʦʚʠʷ 
ʠ ʧʦʚʳʩʠʪʴ ʩʦʧʨʦʪʠʚʣʷʝʤʦʩʪʴ ʢ ʦʧʨʝʜʝʣʝʥʥʳʤ ʟʘʙʦʣʝʚʘʥʠʷʤ, ʧʦʟʚʦʣʠʪ ʵʬʬʝʢʪʠʚʥʝʝ ʨʝʘʣʠʟʦʚʘʪʴ 
ʞʠʟʥʝʥʥʳʡ ʧʦʪʝʥʮʠʘʣ, ʢʦʪʦʨʳʡ ʧʦ ʦʧʨʝʜʝʣʝʥʥʳʤ ʧʨʠʯʠʥʘʤ ʚ ʜʘʥʥʳʭ ʫʩʣʦʚʠʷʭ ʤʦʛ ʦʩʪʘʪʴʩʷ 
ʥʝʨʝʘʣʠʟʦʚʘʥʥʳʤ. ʉʦʛʣʘʩʥʦ ʧʦʣʫʯʝʥʥʳʤ ʜʘʥʥʳʤ, ʧʦʩʣʝ ʧʦʩʝʚʘ ʩʝʤʷʥ ʪʦʤʘʪʘ ʧʝʨʚʳʝ ʚʩʭʦʜʳ 
ʨʘʩʪʝʥʠʡ ʩʦʨʪʘ çʅʦʚʠʯʦʢè ʦʪʤʝʯʘʣʠʩʴ ʯʝʨʝʟ 5 ʩʫʪʦʢ ʥʘ ʢʦʥʪʨʦʣʝ (ʧʦʩʝʚ ʩʫʭʠʤʠ ʩʝʤʝʥʘʤʠ), ʯʫʪʴ 
ʧʦʟʞʝ ʥʘ 4 ʩʫʪʦʢ ʧʦʷʚʠʣʠʩʴ ʚʩʭʦʜʳ ʚ ʚʘʨʠʘʥʪʘʭ ʩ ʚʦʜʦʡ, ʩʫʩʧʝʥʟʠʝʡ ʭʣʦʨʝʣʣʳ ʠ ʨʘʩʪʚʦʨʦʤ 
çʕʢʦʧʠʥʘè. ʋ ʩʦʨʪʘ çɺʝʣʴʤʦʞʘè ʥʘʙʣʶʜʘʣʘʩʴ ʜʨʫʛʘʷ ʢʘʨʪʠʥʘ: ʥʘ 4 ʩʫʪʢʠ ʧʦʷʚʠʣʠʩʴ ʧʝʨʚʳʝ 
ʚʩʭʦʜʳ ʚ ʢʦʥʪʨʦʣʴʥʦʤ ʚʘʨʠʘʥʪʝ ʠ ʚ ʚʘʨʠʘʥʪʝ ʩ ʩʫʩʧʝʥʟʠʝʡ ʭʣʦʨʝʣʣʳ, ʯʝʨʝʟ ʩʫʪʢʠ ʚ ʚʘʨʠʘʥʪʝ ʩ 
çʕʢʦʧʠʥʦʤè, ʥʘ 9 ʩʫʪʢʠ ʚ ʚʘʨʠʘʥʪʝ ʩ ʚʦʜʦʡ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʠʟʫʯʘʝʤʳʝ 
ʩʪʠʤʫʣʷʪʦʨʳ ʥʝ ʦʢʘʟʘʣʠ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʙʠʦʤʝʪʨʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʨʘʩʩʘʜʳ, ʢʨʦʤʝ 
ʭʦʨʦʰʝʛʦ ʨʘʟʚʠʪʠʷ ʩʠʩʪʝʤʳ ʧʨʠʜʘʪʦʯʥʳʭ ʢʦʨʥʝʡ, ʟʘ ʩʯʝʪ ʫʢʦʨʝʥʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʢʦʪʦʨʳʭ ʧʨʠ 
ʧʝʨʝʩʘʜʢʝ ʚ ʦʪʢʨʳʪʦʤ ʛʨʫʥʪʝ ʦʪʤʝʯʘʣʦʩʴ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʜʝʡʩʪʚʠʝ ʠʭ ʥʘ ʫʚʝʣʠʯʝʥʠʝ ʤʘʩʩʳ ʧʣʦʜʦʚ 
ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʫʨʦʞʘʡʥʦʩʪʠ ʪʦʤʘʪʦʚ. ʊʘʢ, ʚ ʚʘʨʠʘʥʪʝ ʩ ʟʘʤʘʯʠʚʘʥʠʝʤ ʩʝʤʷʥ ʚ ʩʫʩʧʝʥʟʠʠ 
ʭʣʦʨʝʣʣʳ ʫʨʦʞʘʡ ʫʚʝʣʠʯʠʣʩʷ ʥʘ 44ï53 % ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʨʪʘ, ʘ ʧʨʠ ʟʘʤʘʯʠʚʘʥʠʠ ʚ ʨʘʩʪʚʦʨʝ 
çʕʢʦʧʠʥʘè ʥʘ 15ï19 % ʙʦʣʴʰʝ, ʯʝʤ ʥʘ ʢʦʥʪʨʦʣʝ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʨʝʜʧʦʩʝʚʥʘʷ ʦʙʨʘʙʦʪʢʘ ʩʝʤʷʥ, ʨʘʩʩʘʜʘ, ʪʦʤʘʪ, ʙʠʦʤʝʪʨʠʯʝʩʢʠʝ 
ʧʦʢʘʟʘʪʝʣʠ, ʫʨʦʞʘʡʥʦʩʪʴ, ʩʪʠʤʫʣʷʪʦʨʳ ʨʦʩʪʘ 

 

ɺʚʝʜʝʥʠʝ. ʇʨʠʤʝʥʝʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚʳʨʘʱʠʚʘʥʠʷ ʦʚʦʱʥʳʭ ʢʫʣʴʪʫʨ 
ʧʨʝʜʧʦʣʘʛʘʝʪ ʰʠʨʦʢʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ï ʨʝʛʫʣʷʪʦʨʦʚ 

ʨʦʩʪʘ ʨʘʩʪʝʥʠʡ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʫʤʝʥʴʰʠʪʴ ʧʦʪʝʨʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 
ʢʫʣʴʪʫʨ. ʈʝʛʫʣʷʪʦʨʳ ʨʦʩʪʘ ʩʠʥʪʝʟʠʨʫʶʪʩʷ ʚ ʩʘʤʠʭ ʨʘʩʪʝʥʠʷʭ ʚ ʤʘʣʳʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ, 
ʣʠʙʦ ʪʨʘʥʩʧʦʨʪʠʨʫʶʪʩʷ ʚ ʥʠʭ. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ ʛʦʨʤʦʥʳ ʠ ʩʦʝʜʠʥʝʥʠʷ ʥʝʛʦʨʤʦʥʘʣʴʥʦʡ 

ʧʨʠʨʦʜʳ (ʚʠʪʘʤʠʥʳ, ʧʨʦʠʟʚʦʜʥʳʝ ʤʦʯʝʚʠʥʳ ʠ ʜʨ.). ʇʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪ-
ʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʫʞʝ ʙʦʣʝʝ 70 ʣʝʪ ʧʨʠʤʝʥʷʶʪʩʷ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʝ ʧʨʝʧʘʨʘʪʳ ʠʣʠ ʚʝʱʝʩʪ-

ʚʘ, ʷʚʣʷʶʱʠʝʩʷ ʠʩʢʫʩʩʪʚʝʥʥʳʤʠ ʘʥʘʣʦʛʘʤʠ ʨʝʛʫʣʷʪʦʨʦʚ ʨʦʩʪʘ, ʮʝʣʴ ʢʦʪʦʨʳʭ ï ʮʝʣʝ-
ʥʘʧʨʘʚʣʝʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ [1]. 

ʋʯʝʥʳʤʠ ʜʦʢʘʟʘʥʘ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʩʪʠʤʫʣʷʪʦʨʦʚ ʨʦʩʪʘ, 

ʦʢʘʟʳʚʘʶʱʠʭ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʵʬʬʝʢʪ ʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʢʫʣʴʪʫʨʥʳʭ ʨʘʩʪʝʥʠʡ. ʆʜʥʘʢʦ, 
ʩʣʝʜʫʝʪ ʧʨʦʜʦʣʞʘʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʚ ʩʚʷʟʠ ʩ ʨʘʩʰʠʨʝʥʠʝʤ ʢʨʫʛʘ 

ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʜʘʯ ʠ ʧʦʷʚʣʝʥʠʝʤ ʥʦʚʳʭ ʧʨʝʧʘʨʘʪʦʚ, ʪʨʝʙʫʶʱʠʭ ʧʨʦʚʝʨʢʠ ʠʭ 
ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ. ʅʝʦʙʭʦʜʠʤʦ ʚʳʷʚʣʷʪʴ 
ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʝʧʘʨʘʪʦʚ, ʩʪʠʤʫʣʠʨʫʶʱʠʭ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʢʫʣʴʪʫʨʥʳʭ 

ʨʘʩʪʝʥʠʡ, ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʢʦʥʢʨʝʪʥʳʭ ʩʦʨʪʦʚ ʠ ʚ ʨʘʟʣʠʯʥʳʭ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ 
ʫʩʣʦʚʠʷʭ. ʉʣʝʜʫʝʪ ʚʳʷʩʥʠʪʴ, ʢʘʢʠʤ ʦʙʨʘʟʦʤ ʦʧʨʝʜʝʣʝʥʥʳʝ ʚʝʱʝʩʪʚʘ, ʚʭʦʜʷʱʠʝ ʚ ʩʦʩʪʘʚ 

ʩʪʠʤʫʣʷʪʦʨʦʚ, ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ ʥʘ ʦʪʜʝʣʴʥʳʝ ʧʨʦʮʝʩʩʳ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʥʘ 
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ʦʨʛʘʥʠʟʤ ʨʘʩʪʝʥʠʷ ʚ ʮʝʣʦʤ [2].    
ʇʨʦʠʟʚʦʜʠʪʝʣʠ ʧʨʝʧʘʨʘʪʦʚ ʜʣʷ ʨʘʩʪʝʥʠʡ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʰʠʨʦʢʠʡ ʚʳʙʦʨ ʨʘʟʣʠʯʥʳʭ 

ʩʪʠʤʫʣʷʪʦʨʦʚ ʨʦʩʪʘ ʜʣʷ ʨʘʩʩʘʜʳ, ʢʦʪʦʨʳʝ ʩʦʜʝʨʞʘʪ ʩʧʝʮʠʘʣʴʥʳʝ ʚʝʱʝʩʪʚʘ, ʫʩʢʦʨʷʶʱʠʝ 

ʧʨʦʨʘʩʪʘʥʠʝ ʩʝʤʷʥ, ʫʢʦʨʝʥʝʥʠʝ ʠ, ʩʘʤʦʝ ʛʣʘʚʥʦʝ, ʚ ʥʘʰʠʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ï 
ʧʣʦʜʦʦʙʨʘʟʦʚʘʥʠʝ. ʉʝʡʯʘʩ ʠʤʝʶʪʩʷ ʚʩʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʫʨʦʞʘʡʥʦʩʪʠ ʪʦʤʘʪʘ, 

ʩʦʧʨʦʪʠʚʣʷʝʤʦʩʪʠ ʢ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʧʦʛʦʜʥʳʤ ʫʩʣʦʚʠʷʤ ʠ ʟʘʙʦʣʝʚʘʥʠʷʤ [3]. ʇʨʠ 
ʚʳʨʘʱʠʚʘʥʠʠ ʢʫʣʴʪʫʨ ʚ ʫʩʣʦʚʠʷʭ ʦʪʢʨʳʪʦʛʦ ʛʨʫʥʪʘ ʙʠʦʧʨʝʧʘʨʘʪʳ ʧʦʚʳʰʘʶʪ ʩʪʦʡʢʦʩʪʴ 
ʨʘʩʪʝʥʠʡ ʢ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʧʦʛʦʜʥʳʤ ʬʘʢʪʦʨʘʤ. ʈʘʩʪʝʥʠʷ ʣʝʛʯʝ ʩʧʨʘʚʣʷʶʪʩʷ ʩ 

ʙʠʦʪʠʯʝʩʢʠʤʠ ʩʪʨʝʩʩʘʤʠ, ʚʳʟʳʚʘʝʤʳʝ ʚʦʟʙʫʜʠʪʝʣʷʤʠ ʨʘʟʣʠʯʥʳʭ ʙʦʣʝʟʥʝʡ, ʚʨʝʜʠʪʝʣʷʤʠ, 
ʪʦʢʩʠʢʦʟʘʤʠ ʛʨʫʥʪʦʚ. ɿʘʤʦʨʦʟʢʠ ʷʚʣʷʶʪʩʷ ʦʜʥʦʡ ʠʟ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʧʨʦʙʣʝʤ ʧʨʠ 

ʚʳʨʘʱʠʚʘʥʠʠ ʪʝʧʣʦʣʶʙʠʚʳʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ. ʄʥʦʛʠʝ ʦʚʦʱʥʳʝ ʢʫʣʴʪʫʨʳ 
ʧʦʛʠʙʘʶʪ ʜʘʞʝ ʧʨʠ ʥʝʟʥʘʯʠʪʝʣʴʥʳʭ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʪʝʤʧʝʨʘʪʫʨʘʭ, ʧʝʨʝʦʭʣʘʞʜʝʥʠʝ 
ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʝʪ ʥʘ ʨʘʩʪʝʥʠʷ, ʦʩʣʘʙʣʷʷ ʠʭ ʠ ʧʦʜʚʝʨʛʘʷ ʟʘʨʘʞʝʥʠʶ ʨʘʟʣʠʯʥʳʤʠ 

ʚʦʟʙʫʜʠʪʝʣʷʤʠ ʟʘʙʦʣʝʚʘʥʠʡ. ʇʨʘʚʠʣʴʥʦ ʧʦʜʙʠʨʘʷ ʩʦʨʪʘ, ʠʩʧʦʣʴʟʫʷ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʳʝ 
ʧʨʝʧʘʨʘʪʳ ʜʣʷ ʧʨʝʜʧʦʩʝʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʩʝʤʷʥ ʩ ʨʦʩʪʦʚʳʤʠ ʚʝʱʝʩʪʚʘʤʠ ʩ ʵʬʬʝʢʪʠʚʥʳʤ 

ʠʤʤʫʥʦʤʦʜʫʣʠʨʫʶʱʠʤ ʜʝʡʩʪʚʠʝʤ, ʦʩʫʱʝʩʪʚʣʷʷ ʛʨʘʤʦʪʥʫʶ ʘʛʨʦʪʝʭʥʠʢʫ, ʧʦʩʣʝ ʚʳʩʘʜʢʠ 
ʨʘʩʩʘʜʳ ʚ ʦʪʢʨʳʪʳʡ ʛʨʫʥʪ, ʤʦʞʥʦ ʜʦʙʠʪʴʩʷ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ [4].  

ʉʦʛʣʘʩʥʦ ʠʩʩʣʝʜʦʚʘʥʠʷʤ ɽ.ʉ.ɺʦʣʰʝʥʢʦʚʦʡ, ɼ.ʀ.ʌʨʦʣʦʚʦʡ ʫʩʪʘʥʦʚʣʝʥʘ ʵʬʬʝʢʪʠʚ-

ʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʤʠʢʨʦʚʦʜʦʨʦʩʣʠ Chlorella Vulgaris ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʪʦʤʘʪʦʚ ʙʝʟ 
ʧʦʯʚʳ. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʭʣʦʨʝʣʣʳ ʘʚʪʦʨʘʤʠ ʦʪʤʝʯʘʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʘʷ ʵʢʦʥʦʤʠʷ 

ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ. ʄʠʢʨʦʚʦʜʦʨʦʩʣʠ ʚʳʨʘʙʘʪʳʚʘʶʪ ʦʨʛʘʥʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʳ ʠ ʚʥʦʩʷʪ 
ʧʠʪʘʪʝʣʴʥʳʝ ʚʝʱʝʩʪʚʘ ʚ ʚʳʨʘʱʠʚʘʝʤʳʝ ʨʘʩʪʝʥʠʷ. ʇʦʤʠʤʦ ʵʪʦʛʦ, ʤʠʢʨʦʚʦʜʦʨʦʩʣʠ 
ʦʙʣʘʜʘʶʪ ʩʧʦʩʦʙʥʦʩʪʴʶ ʚʳʜʝʣʷʪʴ ʭʝʣʘʪʳ, ʙʣʘʛʦʜʘʨʷ ʢʦʪʦʨʳʤ ʨʘʩʪʝʥʠʷ ʠʟʚʣʝʢʘʶʪ ʠʟ 

ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʙʦʣʴʰʝ ʧʦʣʴʟʳ. ɺ ʨʘʙʦʪʝ ʧʨʝʜʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʦʜʦʨʦʩʣʠ ʚ 
ʢʘʯʝʩʪʚʝ ʩʪʠʤʫʣʷʪʦʨʘ ʨʦʩʪʘ ʟʘ ʩʯʝʪ ʠʭ ʩʧʦʩʦʙʥʦʩʪʠ ʧʦʚʳʰʘʪʴ ʩʢʦʨʦʩʪʴ ʬʦʪʦʩʠʥʪʝʟʘ ʚ 

ʣʠʩʪʴʷʭ [5, ʩ. 296].   
ʄʠʢʨʦʚʦʜʦʨʦʩʣʠ ʯʘʱʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʦʚʦʱʥʳʭ ʢʫʣʴʪʫʨ ʚ ʧʦʯʚʝ, 

ʯʝʤ ʧʨʠ ʙʝʩʧʦʯʚʝʥʥʦʤ ʧʨʠʤʝʥʝʥʠʠ. ʇʦ ʜʘʥʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʦʣʜʦʚʩʢʠʭ ʫʯʝʥʳʭ, ʧʨʠ 

ʜʦʙʘʚʣʝʥʠʠ ʚʦʜʦʨʦʩʣʝʚʳʭ ʙʠʦʫʜʦʙʨʝʥʠʡ, ʠʤʝʶʱʠʭ ʚ ʩʚʦʝʤ ʩʦʩʪʘʚʝ Anabaena variabilis ʠ 
Nostoc gelatinosum, ʦʪʤʝʯʘʣʦʩʴ ʧʦʚʳʰʝʥʠʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʪʦʤʘʪʦʚ [6].  

ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ɽ.ʄ.ɽʣʘʛʠʥʦʡ, ʀ.ɺ.ʉʝʨʝʛʠʥʘ ʨʘʩʩʤʦʪʨʝʥʦ ʚʣʠʷʥʠʝ ʧʨʝʧʘʨʘʪʦʚ 
çʅɺ-101è ʠ çʇʨʦʨʦʩʪʦʢè ʥʘ ʧʨʦʨʘʩʪʘʥʠʝ ʩʝʤʷʥ ʠ ʠʟʤʝʥʝʥʠʝ ʙʠʦʤʝʪʨʠʯʝʩʢʠʭ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʦʨʦʩʪʢʦʚ ʦʚʦʱʥʳʭ ʢʫʣʴʪʫʨ, ʪʘʢʠʭ ʢʘʢ ʪʦʤʘʪʳ ʠ ʦʛʫʨʮʳ. ʈʝʟʫʣʴʪʘʪʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʦʙʨʘʙʦʪʢʘ ʩʝʤʷʥ ʨʘʩʪʝʥʠʡ ʨʘʩʪʚʦʨʘʤʠ ʜʘʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ 
ʧʦʣʦʞʠʪʝʣʴʥʦ ʧʦʚʣʠʷʣʘ ʥʘ ʠʭ ʚʩʭʦʞʝʩʪʴ ʠ ʙʠʦʤʝʪʨʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʨʦʨʦʩʪʢʦʚ. ʕʪʠ 

ʦʩʦʙʝʥʥʦʩʪʠ ʜʝʡʩʪʚʠʷ ʠʩʩʣʝʜʫʝʤʳʭ ʧʨʝʧʘʨʘʪʦʚ ʨʘʩʮʝʥʠʚʘʶʪʩʷ ʘʚʪʦʨʘʤʠ ʢʘʢ 
ʩʪʠʤʫʣʠʨʫʶʱʠʡ ʵʬʬʝʢʪ. ʂʨʦʤʝ ʪʦʛʦ, ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ ʚʳʷʚʣʝʥʘ ʚʠʜʦʩʧʝʮʠʬʠʯʥʦʩʪʴ 
ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʦʪʚʝʪʦʚ ʚʳʨʘʱʠʚʘʝʤʳʭ ʢʫʣʴʪʫʨ ʥʘ ʜʝʡʩʪʚʠʝ ʜʘʥʥʳʭ ʩʪʠʤʫʣʷʪʦʨʦʚ [1]. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʜʨʫʛʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ [7] ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʝʜʧʦʩʝʚʥʘʷ ʦʙʨʘʙʦʪʢʘ 
ʩʝʤʷʥ ʪʦʤʘʪʦʚ ʚ ʨʘʩʪʚʦʨʝ ʙʠʦʩʪʠʤʫʣʷʪʦʨʦʚ çʆʙʝʨʝʛʒè, çʅʦʚʦʩʠʣè, çɸʛʨʦʩʪʠʤʫʣè, ʠ 

çʉʠʣʠʧʣʘʥʪè ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʣʠʷʣʘ ʥʘ ʠʭ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʚ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ.   
ʇʦ ʆ.ɺ. ɻʣʘʜʳʰʝʚʦʡ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʪʠʤʫʣʷʪʦʨʳ çʕʧʠʥ-ʕʢʩʪʨʘè ʠ çʎʠʨʢʦʥè 

ʧʦʚʳʰʘʶʪ ʧʦʩʝʚʥʳʝ ʢʘʯʝʩʪʚʘ ʩʝʤʷʥ ʪʦʤʘʪʦʚ, ʦʢʘʟʳʚʘʷ ʚʣʠʷʥʠʝ ʥʘ ʵʥʝʨʛʠʶ ʧʨʦʨʘʩʪʘʥʠʷ ʠ 

ʠʭ ʚʩʭʦʞʝʩʪʴ. ʂʨʦʤʝ ʪʦʛʦ, ʘʚʪʦʨʦʤ ʨʘʩʩʤʦʪʨʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʚʤʝʩʪʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ 
ʜʚʫʭ ʧʨʝʧʘʨʘʪʦʚ, ʧʨʠ ʵʪʦʤ ʙʳʣ ʜʦʩʪʠʛʥʫʪ ʥʘʠʙʦʣʴʰʠʡ ʩʪʠʤʫʣʠʨʫʶʱʠʡ ʵʬʬʝʢʪ [8]. 

ʈʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʵʥʝʨʛʠʷ ʧʨʦʨʘʩʪʘʥʠʷ ʠ ʚʩʭʦʞʝʩʪʴ ʩʝʤʷʥ ʪʦʤʘʪʦʚ 
ʟʘʚʠʩʷʪ ʦʪ ʧʨʠʤʝʥʷʝʤʦʛʦ ʩʪʠʤʫʣʷʪʦʨʘ ʨʦʩʪʘ ʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʝʛʦ ʨʘʩʪʚʦʨʘ [9]. ɺ ʨʘʙʦʪʝ 
ʦʪʤʝʯʝʥʦ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʩʪʠʤʫʣʷʪʦʨʦʚ ʨʦʩʪʘ ʧʦʟʚʦʣʷʝʪ ʫʚʝʣʠʯʠʪʴ ʩʨʦʢʠ ʭʨʘʥʝʥʠʷ ʩʝʤʷʥ 

ʦʧʨʝʜʝʣʝʥʥʳʭ ʩʦʨʪʦʚ.  
ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʐʘʥʜʨʳʛʠʥʦʡ ʆ.ʉ. ʚʳʷʚʣʝʥʦ, ʯʪʦ ʚʝʱʝʩʪʚʘ, 

ʩʦʟʜʘʥʥʳʝ ʥʘ ʦʩʥʦʚʝ ʧʨʠʨʦʜʥʳʭ ʩʪʠʤʫʣʷʪʦʨʦʚ, ʦʢʘʟʳʚʘʶʪ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʵʬʬʝʢʪ ʥʘ 
ʧʦʚʳʰʝʥʠʝ ʚʩʭʦʞʝʩʪʠ ʠ ʧʨʦʨʘʩʪʘʥʠʝ ʩʝʤʷʥ ʪʦʤʘʪʦʚ. ʆʮʝʥʠʚʘʣʦʩʴ ʜʝʡʩʪʚʠʝ ʧʨʝʧʘʨʘʪʦʚ 
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çʕʢʦʧʠʥè ʠ çʎʠʨʢʦʥè, ʧʨʠʪʦʤ ʧʨʠʤʝʥʝʥʠʝ ʧʦʩʣʝʜʥʝʛʦ ʜʘʣʦ ʙʦʣʴʰʠʡ ʵʬʬʝʢʪ. ʆʜʥʘʢʦ, 
ʪʨʝʙʫʝʪʩʷ ʧʨʦʚʝʜʝʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʚ ʢʦʪʦʨʳʭ ʙʫʜʝʪ ʧʨʦʚʝʜʝʥʦ 
ʥʘʙʣʶʜʝʥʠʝ ʟʘ ʪʦʤʘʪʘʤʠ, ʩʝʤʝʥʘ ʢʦʪʦʨʳʭ ʦʙʨʘʙʦʪʘʥʳ ʜʘʥʥʳʤʠ ʧʨʝʧʘʨʘʪʘʤʠ, ʜʦ 

ʧʣʦʜʦʥʦʰʝʥʠʷ [10].  
ɺ ʨʘʙʦʪʝ ɺʠʣʢʦʚʦʡ ɾ.ɸ., ɸʨʩʣʘʥʦʚʦʡ ʈ.ɸ., ɹʘʙʘʢʦʚʦʡ ɸ.ʉ. ʧʦʢʘʟʘʥʳ ʨʝʟʫʣʴʪʘʪʳ 

ʤʥʦʛʦʣʝʪʥʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʧʨʠʤʝʥʝʥʠʶ ʨʘʟʣʠʯʥʳʭ ʙʠʦʧʨʝʧʘʨʘʪʦʚ ʚ ʪʝʭʥʦʣʦʛʠʠ 
ʚʳʨʘʱʠʚʘʥʠʷ ʪʦʤʘʪʦʚ ʪʨʝʭ ʩʦʨʪʦʚ. ɺ ʭʦʜʝ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʠʩʩʣʝʜʫʝʤʳʝ 
ʙʠʦʧʨʝʧʘʨʘʪʳ ʦʢʘʟʳʚʘʣʠ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʝ ʪʦʣʴʢʦ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ, ʥʦ ʠ ʥʘ 

ʢʘʯʝʩʪʚʦ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʧʣʦʜʦʚ ʟʘ ʩʯʝʪ ʚʣʠʷʥʠʷ ʥʘ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʪʦʤʘʪʦʚ, 
ʫʣʫʯʰʝʥʠʷ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʦʨʛʘʥʠʟʤʝ ʨʘʩʪʝʥʠʷ, ʧʦʚʳʰʝʥʠʠ ʩʪʨʝʩʩʦʫʩ-

ʪʦʡʯʠʚʦʩʪʠ ʠ ʩʦʧʨʦʪʠʚʣʷʝʤʦʩʪʠ ʢ ʦʧʨʝʜʝʣʝʥʥʳʤ ʟʘʙʦʣʝʚʘʥʠʷʤ [11]. ɸʚʪʦʨʘʤʠ ʦʪʤʝʯʝʥʦ, 
ʯʪʦ ʥʘ ʩʪʘʜʠʠ ʧʨʦʨʘʱʠʚʘʥʠʷ ʩʝʤʷʥ ʣʫʯʰʝʝ ʠʥʜʫʮʠʨʫʶʱʝʝ ʜʝʡʩʪʚʠʝ ʦʢʘʟʘʣʠ ʨʝʛʫʣʷʪʦʨʳ 
ʨʦʩʪʘ çʕʢʦʧʠʥè ʠ çʊʦʨʬʦ-ʛʫʤʠʥʦʚʦʝ ʫʜʦʙʨʝʥʠʝè. çʕʢʦʧʠʥè ʧʨʦʙʫʞʜʘʝʪ ʩʝʤʝʥʘ, 

ʫʤʝʥʴʰʘʷ ʩʨʦʢʠ ʠʭ ʧʨʦʨʘʩʪʘʥʠʷ ʥʘ ʥʝʩʢʦʣʴʢʦ ʜʥʝʡ [12]. ʇʦʤʠʤʦ ʵʪʦʛʦ, ʧʨʝʧʘʨʘʪ ʚ 
ʢʘʯʝʩʪʚʝ ʜʝʡʩʪʚʫʶʱʝʛʦ ʚʝʱʝʩʪʚʘ ʩʦʜʝʨʞʠʪ ʧʦʣʠ-ʙʝʪʘ-ʛʠʜʨʦʢʩʠʤʘʩʣʷʥʫʶ ʢʠʩʣʦʪʫ, 

ʩʧʦʩʦʙʥʫʶ ʦʢʘʟʳʚʘʪʴ ʢʦʤʧʣʝʢʩʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʨʘʩʪʝʥʠʷ, ʚ ʝʛʦ ʩʦʩʪʘʚ ʚʢʣʶʯʝʥʳ 
ʵʣʝʤʝʥʪʳ ʤʠʥʝʨʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ [13].  

ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ɿʳʢʦʚʦʡ ʖ.ʅ., ʊʨʝʬʠʣʦʚʦʡ ʃ.ɺ., ʂʦʚʠʥʦʡ ɸ.ʃ., ʥʘʦʙʦʨʦʪ, 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠ ʠʥʦʢʫʣʷʮʠʠ ʩʝʤʷʥ ʙʠʦʧʨʝʧʘʨʘʪʘʤʠ çʕʧʠʥ-ʕʢʩʪʨʘè ʠ çʕʢʦʧʠʥè 
ʧʦʜʘʚʣʷʝʪʩʷ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʧʨʦʨʦʩʪʢʦʚ ʪʦʤʘʪʦʚ ʚ ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʢʦʥʪʨʦʣʝʤ. ɸʚʪʦʨʘʤʠ ʧʨʝʜʣʘʛʘʝʪʩʷ ʜʣʷ ʚʳʛʦʥʢʠ ʨʘʩʩʘʜʳ ʪʦʤʘʪʦʚ ʧʨʠʤʝʥʷʪʴ 
ʮʠʘʥʦʙʘʢʪʝʨʠʠ, ʦʢʘʟʳʚʘʶʱʠʝ ʨʦʩʪʦʩʪʠʤʫʣʠʨʫʶʱʠʡ ʵʬʬʝʢʪ ʠ ʨʠʟʦʛʝʥʥʦʝ ʜʝʡʩʪʚʠʝ ʥʘ 
ʜʘʥʥʦʝ ʢʫʣʴʪʫʨʥʦʝ ʨʘʩʪʝʥʠʝ [4]. 

ɺ ʨʘʙʦʪʝ ʍʫʰʪʦʚʘ ʖ.ɹ., ʍʫʰʪʦʚʘ ɸ.ʈ. ʚʳʷʚʣʝʥ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʵʬʬʝʢʪ 
ʧʨʝʜʧʦʩʝʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʩʝʤʷʥ ʨʝʛʫʣʷʪʦʨʘʤʠ ʨʦʩʪʘ ʥʘ ʨʘʩʪʝʥʠʷ ʪʦʤʘʪʘ ʢʘʢ ʚ ʨʘʩʩʘʜʥʳʡ, 

ʪʘʢ ʠ ʧʦʩʣʝʨʘʩʩʘʜʥʳʡ ʧʝʨʠʦʜʳ. ʇʨʠʤʝʥʝʥʠʝ çʄʦʣʜʩʪʠʤʘè, çʕʢʦʩʪʠʤʘè ʠ çʀʚʠʥʘè 
ʧʦʟʚʦʣʠʣʦ ʧʦʚʳʩʠʪʴ ʫʨʦʞʘʡʥʦʩʪʴ ʨʘʩʪʝʥʠʡ ʧʨʠ ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ [14].  

ɽʟʘʦʚʳʤ ɸ.ʂ., ʐʠʙʟʫʭʦʚʳʤ ɿ.ʉ., ɸ.ʄ. ʂʘʩʢʫʣʦʚʦʡ ʨʘʩʩʤʦʪʨʝʥʦ ʜʝʡʩʪʚʠʝ 

ʨʘʟʣʠʯʥʳʭ ʙʠʦʧʨʝʧʘʨʘʪʦʚ ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʛʠʙʨʠʜʦʚ ʪʦʤʘʪʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ 
ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʥʘʠʙʦʣʴʰʝʡ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʦʪʣʠʯʘʣʩʷ ʧʨʝʧʘʨʘʪ çɹʘʢʪʦʬʠʪè, 

ʧʦʚʣʠʷʚʰʠʡ ʥʘ ʫʚʝʣʠʯʝʥʠʝ ʧʦʣʝʚʦʡ ʚʩʭʦʞʝʩʪʠ. ɼʘʥʥʳʡ ʙʠʦʧʨʝʧʘʨʘʪ ʦʢʘʟʘʣ 
ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʚʩʝ ʠʩʧʳʪʫʝʤʳʝ ʛʠʙʨʠʜʳ ʧʦ ʚʩʝʤ ʠʩʩʣʝʜʫʝʤʳʤ ʧʘʨʘʤʝʪʨʘʤ 
[3].  

ʇʝʪʨʦʚ ʅ.ʖ., ɿʚʦʣʠʥʩʢʠʡ ɺ.ʇ., ʂʘʣʤʳʢʦʚʘ ɽ.ɺ., ʂʘʣʤʳʢʦʚʘ ʆ.ɺ. ʫʩʪʘʥʦʚʠʣʠ, ʯʪʦ 
ʥʘʠʙʦʣʴʰʘʷ ʧʨʠʙʘʚʢʘ ʫʨʦʞʘʷ ʪʦʤʘʪʦʚ ʜʦʩʪʠʛʘʝʪʩʷ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʨʦʩʪʦʚʳʤʠ ʚʝʱʝʩʪʚʘʤʠ 

ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ ʧʠʪʘʥʠʠ ʨʘʩʪʝʥʠʡ. ʇʦʪʨʝʙʥʦʩʪʴ ʵʪʦʡ ʦʚʦʱʥʦʡ ʢʫʣʴʪʫʨʳ ʚ 
ʤʠʥʝʨʘʣʴʥʦʤ ʧʠʪʘʥʠʠ ʚʦʟʥʠʢʘʝʪ ʩ ʤʦʤʝʥʪʘ ʧʦʩʝʚʘ ʩʝʤʷʥ ʠʣʠ ʚʳʩʘʜʢʠ ʨʘʩʩʘʜʳ ʚ ʧʦʣʝ, ʥʦ 
ʤʘʢʩʠʤʘʣʴʥʘʷ ʧʦʪʨʝʙʥʦʩʪʴ ʜʦʩʪʠʛʘʝʪʩʷ ʚ ʧʝʨʠʦʜ ʧʣʦʜʦʥʦʰʝʥʠʷ. ʆʪʩʶʜʘ ʚʳʪʝʢʘʝʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʦʚʤʝʩʪʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʨʝʛʫʣʷʪʦʨʦʚ ʨʦʩʪʘ ʩ ʧʠʪʘʪʝʣʴʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ. 
ʈʘʩʪʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʦʙʝʩʧʝʯʠʪʴ ʪʘʢʠʤ ʧʠʪʘʥʠʝʤ, ʯʪʦʙʳ ʦʥʦ ʧʦʟʚʦʣʠʣʦ ʪʦʤʘʪʘʤ ʥʘʠʙʦʣʝʝ 

ʧʦʣʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʝ ʚʦʟʤʦʞʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʦʪʢʨʳʚʘʶʪʩʷ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 
ʩʪʠʤʫʣʷʪʦʨʦʚ ʨʦʩʪʘ. ʊʦ ʝʩʪʴ ʨʝʛʫʣʷʪʦʨʳ ʨʦʩʪʘ ʥʝ ʟʘʤʝʥʷʶʪ ʧʠʪʘʪʝʣʴʥʳʝ ʚʝʱʝʩʪʚʘ. 
ʉʣʝʜʦʚʘʪʝʣʴʥʦ,  ʠʭ ʧʨʠʤʝʥʝʥʠʝ ʥʘ ʭʦʨʦʰʦ ʫʜʦʙʨʝʥʥʳʭ ʧʦʯʚʘʭ ʜʘʝʪ ʥʘʠʙʦʣʴʰʠʡ ʵʬʬʝʢʪ. 

ʇʨʠ ʘʥʘʣʠʟʝ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʘʚʪʦʨʳ ʦʪʤʝʯʘʶʪ, ʯʪʦ ʧʨʠ ʩʦʚʤʝʩʪʥʦʤ ʧʨʠʤʝʥʝʥʠʝ 
ʧʨʝʧʘʨʘʪʘ çʕʥʝʨʛʠʷ-ʄè ʠ ʫʜʦʙʨʝʥʠʷ çʈʘʩʪʚʦʨʠʥè ʧʦʣʫʯʝʥ ʙʣʘʛʦʧʨʠʷʪʥʳʡ ʵʬʬʝʢʪ ʥʘ 

ʪʦʤʘʪʳ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʫʩʠʣʝʥʠʝʤ ʨʦʩʪʘ ʟʘʚʷʟʝʡ ʠ ʧʣʦʜʦʚ, ʫʚʝʣʠʯʝʥʠʝʤ ʠʭ ʢʦʣʠʯʝʩʪʚʘ ʠ 
ʨʘʟʤʝʨʦʚ [15]. 

ʋʯʠʪʳʚʘʷ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʥʘʰʝʛʦ ʨʝʛʠʦʥʘ, ʦʯʝʥʴ ʚʘʞʥʦ ʚʳʨʘʩʪʠʪʴ 

ʟʜʦʨʦʚʫʶ ʠ ʢʨʝʧʢʫʶ ʨʘʩʩʘʜʫ ʪʦʤʘʪʦʚ, ʯʪʦʙʳ ʨʘʩʪʝʥʠʷ ʫʩʧʝʣʠ ʜʦʟʨʝʪʴ ʚ ʩʨʦʢ. 
ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʨʘʚʠʣʴʥʦ ʧʦʜʦʙʨʘʚ ʩʪʠʤʫʣʷʪʦʨʳ ʨʦʩʪʘ, ʤʦʞʥʦ ʧʦʚʣʠʷʪʴ ʥʘ ʧʨʦʨʘʩʪʘʥʠʝ 

ʩʝʤʷʥ ʠ ʙʠʦʤʝʪʨʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʦʤʘʪʦʚ ʚ ʨʘʩʩʘʜʥʳʡ ʧʝʨʠʦʜ, ʫʩʢʦʨʠʪʴ ʧʨʦʮʝʩʩʳ 
ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ, ʧʦʚʳʩʠʪʴ ʠʭ ʠʤʤʫʥʠʪʝʪ ʠ ʩʦʧʨʦʪʠʚʣʷʝʤʦʩʪʴ ʢ ʨʘʟʣʠʯʥʳʤ 
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ʟʘʙʦʣʝʚʘʥʠʷʤ, ʧʦʤʦʯʴ ʨʘʩʪʝʥʠʷʤ ʧʝʨʝʞʠʪʴ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʝ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʧʨʠ 
ʚʳʩʘʞʠʚʘʥʠʠ ʚ ʦʪʢʨʳʪʳʡ ʛʨʫʥʪ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʤʠ ʙʳʣʘ ʧʦʩʪʘʚʣʝʥʘ ʮʝʣʴ ï ʠʟʫʯʠʪʴ 
ʚʣʠʷʥʠʝ ʨʘʟʣʠʯʥʳʭ ʩʪʠʤʫʣʷʪʦʨʦʚ ʨʦʩʪʘ ʥʘ ʙʠʦʤʝʪʨʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʘʩʩʘʜʳ ʠ 

ʫʨʦʞʘʡʥʦʩʪʴ ʪʦʤʘʪʦʚ ʨʘʟʥʳʭ ʩʦʨʪʦʚ. 
ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʣʠʷʥʠʷ ʩʪʠʤʫʣʷʪʦʨʦʚ 

ʨʦʩʪʘ ʥʘ ʨʘʩʩʘʜʫ ʠ ʫʨʦʞʘʡʥʦʩʪʴ ʪʦʤʘʪʦʚ ʙʳʣʠ ʦʪʦʙʨʘʥʳ ʜʚʘ ʩʦʨʪʘ: çɺʝʣʴʤʦʞʘè ʠ 
çʅʦʚʠʯʦʢè. 

ʉʭʝʤʘ ʦʧʳʪʘ: 

1 ʉʫʭʠʝ ʩʝʤʝʥʘ ʙʝʟ ʟʘʤʘʯʠʚʘʥʠʷ (ʢʦʥʪʨʦʣʴ) 
2 ɿʘʤʘʯʠʚʘʥʠʝ ʩʝʤʷʥ ʚ ʚʦʜʝ 

3 ɿʘʤʘʯʠʚʘʥʠʝ ʩʝʤʷʥ ʚ ʩʫʩʧʝʥʟʠʠ ʭʣʦʨʝʣʣʳ 
4 ɿʘʤʘʯʠʚʘʥʠʝ ʩʝʤʷʥ ʚ ʨʘʩʪʚʦʨʝ çʕʢʦʧʠʥʘè 
ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ, ʚ 3-ʢʨʘʪʥʦʡ 

ʧʦʚʪʦʨʥʦʩʪʠ. ʉʝʤʝʥʘ ʪʦʤʘʪʦʚ ʚʳʩʝʚʘʣʠ 22 ʘʧʨʝʣʷ 2022 ʛ. ʚ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ 
ʧʦʜʛʦʪʦʚʣʝʥʥʳʝ ʷʱʠʢʠ ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʢʘʬʝʜʨʳ ʙʠʦʣʦʛʠʠ ʠ ʵʢʦʣʦʛʠʠ ʊʦʨʘʡʛʳʨʦʚ 

ʫʥʠʚʝʨʩʠʪʝʪʘ.  
ɻʣʫʙʠʥʘ ʟʘʜʝʣʢʠ ʩʝʤʷʥ ï 1 ʩʤ, ʩʤʝʭʘ ʧʦʩʝʚʘ 9 ʭ 9 ʩʤ, ʥʦʨʤʘ ʚʳʩʝʚʘ 8 ʛ ʥʘ 1 ʤ2. 

ʇʦʩʝʚ ʩʝʤʷʥ ʦʩʫʱʝʩʪʚʣʷʣʠ ʚʨʫʯʥʫʶ ʚ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʧʦʣʠʪʳʝ ʙʦʨʦʟʜʢʠ, ʩʚʝʨʭʫ 

ʧʨʠʩʳʧʘʣʠ ʧʦʯʚʦʡ ʠ ʧʨʦʚʝʣʠ ʝʱʝ ʧʦʣʠʚ, ʥʦ ʫʞʝ ʦʙʠʣʴʥʦ. 
ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʩʣʝʜʫʶʱʠʭ ʫʩʣʦʚʠʷʭ: ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ ʦʧʳʪʘ ʠʟʤʝʥʷʣʘʩʴ ʚ ʜʠʘʧʘʟʦʥʝ ʧʣʶʩ 17ï22 ÁC, ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ 
ʚʦʟʜʫʭʘ ʥʘ ʫʨʦʚʥʝ ï 60ï70 %, ʘ ʚʣʘʞʥʦʩʪʴ ʧʦʯʚʳ ï 65ï70 % ʦʪ ʥʘʠʤʝʥʴʰʝʡ ʚʣʘʛʦʝʤʢʦʩʪʠ. 
ʈʘʩʩʘʜʘ ʚʳʨʘʱʠʚʘʣʘʩʴ ʚ ʫʩʣʦʚʠʷʭ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʦʩʚʝʱʝʥʠʷ.  

ʇʦʣʝʚʘʷ ʟʝʤʣʷ ʙʳʣʘ ʚʟʷʪʘ ʩ ʦʧʳʪʥʦʛʦ ʫʯʘʩʪʢʘ, ʧʦʯʚʘ ï ʢʘʰʪʘʥʦʚʘʷ ʤʘʣʦʛʫʤʫʩʦʚʘʷ 
ʩʫʧʝʩʯʘʥʘʷ, ʩ ʥʝʡʪʨʘʣʴʥʦʡ ʨʝʘʢʮʠʝʡ ʩʨʝʜʳ, ʥʠʢʘʢʠʝ ʫʜʦʙʨʝʥʠʷ ʠ ʜʦʙʘʚʢʠ ʥʝ ʚʥʦʩʠʣʠʩʴ. 

ʇʦʣʝʚʘʷ ʟʝʤʣʷ ʙʳʣʘ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʧʨʦʩʝʷʥʘ ʯʝʨʝʟ ʩʠʪʦ ʠ ʧʨʦʜʝʟʠʥʬʠʮʠʨʦʚʘʥʘ.  
ɿʘʤʘʯʠʚʘʥʠʝ ʩʝʤʷʥ ʚ ʚʦʜʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʥʘʙʫʭʘʥʠʶ ʩʝʤʷʥ, ʦʜʥʦʚʨʝʤʝʥʥʦʤʫ ʠʭ 

ʧʦʷʚʣʝʥʠʶ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʯʚʳ, ʧʦʚʳʰʝʥʠʶ ʠʤʤʫʥʠʪʝʪʘ. ɺʘʞʥʳʤ ʫʩʣʦʚʠʝʤ ʫʩʧʝʰʥʦʛʦ 

ʥʘʤʘʯʠʚʘʥʠʷ ʩʝʤʷʥ ʚ ʚʦʜʝ ʷʚʣʷʝʪʩʷ ʧʦʩʪʦʷʥʥʘʷ ʝʝ ʩʤʝʥʘ (ʯʝʨʝʟ ʢʘʞʜʳʝ 3ï4 ʯʘʩʘ), ʧʨʠ ʵʪʦʤ 
ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʧʨʠʪʦʢ ʢʠʩʣʦʨʦʜʘ ʠ ʫʜʘʣʷʶʪʩʷ ʚʝʱʝʩʪʚʘ, ʟʘʜʝʨʞʠʚʘʶʱʠʝ ʧʨʦʨʘʩʪʘʥʠʝ 

ʩʝʤʷʥ. ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʥʘʤʘʯʠʚʘʥʠʷ ʩʝʤʷʥ ʪʦʤʘʪʘ ʚ ʚʦʜʝ ï 24 ʯʘʩʘ [16].  
çʉʫʩʧʝʥʟʠʷ ʭʣʦʨʝʣʣʳè ï ʧʨʠʨʦʜʥʳʡ ʙʠʦʩʪʠʤʫʣʷʪʦʨ ʥʘ ʦʩʥʦʚʝ ʞʠʚʳʭ, ʟʝʣʝʥʳʭ 

ʚʦʜʦʨʦʩʣʝʡ. ʇʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʟʘʤʘʯʠʚʘʥʠʷ ʩʝʤʷʥ, ʢʘʢ ʘʥʪʠʩʪʨʝʩʩʦʚʳʡ ʧʨʝʧʘʨʘʪ, ʜʣʷ 

ʦʞʠʚʣʝʥʠʷ ʧʦʯʚʝʥʥʦʡ ʤʠʢʨʦʬʣʦʨʳ, ʚ ʮʝʣʷʭ ʧʨʦʬʠʣʘʢʪʠʢʠ ʟʘʙʦʣʝʚʘʥʠʡ ʨʘʩʪʝʥʠʡ. ɺ 
ʩʦʩʪʘʚ ʚʭʦʜʠʪ ʮʝʣʳʡ ʢʦʤʧʣʝʢʩ ʬʠʪʦʛʦʨʤʦʥʦʚ ʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ 

(ʛʠʙʙʝʨʝʣʠʥʳ, ʘʫʢʩʠʥʳ, ʮʠʪʦʢʠʥʠʥʳ ʠ ʜʨ.), ʙʝʣʦʢ ʚʳʩʦʯʘʡʰʝʛʦ ʢʘʯʝʩʪʚʘ, ʚʢʣʶʯʘʶʱʠʡ 
ʙʦʣʝʝ 40 ʘʤʠʥʦʢʠʩʣʦʪ, ʚ ʪʦʤ ʯʠʩʣʝ 20 ʦʩʥʦʚʥʳʭ, ʚʩʝ ʠʟʚʝʩʪʥʳʝ ʚʠʪʘʤʠʥʳ (ɸ, ɺ1, ɺ2, ɺ5, 
ɺ6, ɺ9, ɺ12, ʉ, D, ɽ, ʂ, ʈʈ ʠ ʜʨ.), ʰʠʨʦʢʠʡ ʥʘʙʦʨ ʤʘʢʨʦ- ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʚ ʙʠʦʜʦʩʪʫʧʥʦʡ 

ʬʦʨʤʝ, ʧʨʠʨʦʜʥʳʡ ʘʥʪʠʙʠʦʪʠʢ çʭʣʦʨʝʣʣʠʥè. ɿʘʤʘʯʠʚʘʥʠʝ ʩʝʤʷʥ ʧʨʦʠʟʚʦʜʠʣʦʩʴ ʚ ʪʝʯʝʥʠʝ 
6 ʯʘʩʦʚ ʧʨʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʤ ʩʦʣʥʝʯʥʦʤ ʦʩʚʝʱʝʥʠʠ ʚ ʪʝʧʣʦʡ ʩʫʩʧʝʥʟʠʠ ʭʣʦʨʝʣʣʳ (15ï25 

Áʉ), ʩʦʛʣʘʩʥʦ ʠʥʩʪʨʫʢʮʠʠ ʢ ʧʨʝʧʘʨʘʪʫ.  
çʕʢʦʧʠʥè ï ʫʥʠʚʝʨʩʘʣʴʥʳʡ ʙʠʦʩʪʠʤʫʣʷʪʦʨ ʩ ʘʥʪʠʩʪʨʝʩʩʦʚʳʤ ʵʬʬʝʢʪʦʤ. 

ʇʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʫʢʨʝʧʣʝʥʠʷ ʠʤʤʫʥʠʪʝʪʘ ʨʘʩʪʝʥʠʡ ʢ ʙʦʣʝʟʥʷʤ ʠ ʩʪʨʝʩʩʘʤ; ʜʣʷ 

ʘʢʪʠʚʠʟʘʮʠʠ ʞʠʟʥʝʥʥʳʭ ʩʠʣ ʠ ʚʦʟʨʦʞʜʝʥʠʷ ʦʩʣʘʙʣʝʥʥʳʭ ʨʘʩʪʝʥʠʡ. ʉʦʩʪʘʚ ʚʢʣʶʯʘʝʪ ʚ 
ʩʝʙʷ 6,2 ʛ/ʢʛ ʧʦʣʠ-ʙʝʪʘ-ʛʠʜʨʦʢʩʠʤʘʩʣʷʥʦʡ ʢʠʩʣʦʪʳ, 29,8 ʛ/ʢʛ ʤʘʛʥʠʷ ʩʝʨʥʦʢʠʩʣʦʛʦ, 91,1 

ʛ/ʢʛ ʢʘʣʠʷ ʬʦʩʬʦʨʥʦʢʠʩʣʦʛʦ, 91,2 ʛ/ʢʛ ʢʘʣʠʷ ʘʟʦʪʥʦʢʠʩʣʦʛʦ, 181,5 ʛ/ʢʛ ʢʘʨʙʘʤʠʜʘ. 
çʕʢʦʧʠʥè ʦʙʣʘʜʘʝʪ ʩʪʠʤʫʣʠʨʫʶʱʠʤ ʜʝʡʩʪʚʠʝʤ ʥʘ ʧʨʦʨʘʩʪʘʥʠʝ ʩʝʤʷʥ, ʫʣʫʯʰʘʝʪ ʢʘʯʝʩʪʚʦ 
ʨʘʩʩʘʜʳ; ʧʦʚʳʰʘʝʪ ʫʨʦʞʘʡʥʦʩʪʴ, ʫʩʢʦʨʷʝʪ ʩʦʟʨʝʚʘʥʠʝ ʠ ʫʣʫʯʰʘʝʪ ʢʘʯʝʩʪʚʦ ʧʣʦʜʦʚ; 

ʟʘʱʠʱʘʝʪ ʦʪ ʟʘʩʫʭʠ, ʠʟʙʳʪʢʘ ʚʣʘʛʠ. çʕʢʦʧʠʥè ʷʚʣʷʝʪʩʷ ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʧʨʝʧʘʨʘʪʦʤ, ʚ 
ʩʦʩʪʘʚʝ ʢʦʪʦʨʦʛʦ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩʢʦʥʮʝʥʪʨʠʨʦʚʘʥʳ ʧʨʦʜʫʢʪ ʙʠʦʩʠʥʪʝʟʘ ʧʦʣʝʟʥʳʭ 

ʧʦʯʚʝʥʥʳʭ ʙʘʢʪʝʨʠʡ, ʘ ʪʘʢʞʝ ʩʪʘʨʪʦʚʳʡ ʥʘʙʦʨ ʵʣʝʤʝʥʪʦʚ ʧʠʪʘʥʠʷ [4]. ʉʝʤʝʥʘ ʪʦʤʘʪʘ 
ʙʳʣʠ ʟʘʤʦʯʝʥʳ 3 ʯʘʩʘ ʚ ʨʘʩʪʚʦʨʝ çʕʢʦʧʠʥʘè ï 1ï2 ʢʘʧʣʠ ʧʨʝʧʘʨʘʪʘ ʥʘ 40ï50 ʤʣ ʚʦʜʳ 
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(ʩʦʛʣʘʩʥʦ ʠʥʩʪʨʫʢʮʠʠ ʢ ʧʨʝʧʘʨʘʪʫ). 
ɺ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʦʧʳʪʘ ʧʨʦʚʦʜʠʣʩʷ ʫʤʝʨʝʥʥʳʡ ʧʦʣʠʚ, ʨʳʭʣʝʥʠʝ ʧʦʯʚʳ, 

ʧʨʦʚʝʪʨʠʚʘʥʠʝ ʧʦʤʝʱʝʥʠʷ ʠ ʧʦʜʜʝʨʞʠʚʘʣʩʷ ʦʧʪʠʤʘʣʴʥʳʡ ʩʚʝʪʦʚʦʡ ʠ ʪʝʤʧʝʨʘʪʫʨʥʳʡ 

ʨʝʞʠʤʳ. ʇʠʢʠʨʦʚʢʫ ʨʘʩʩʘʜʳ ʧʨʦʚʦʜʠʣʠ ʚ ʦʪʜʝʣʴʥʳʝ ʛʦʨʰʦʯʢʠ ʥʘ 34 ʩʫʪʢʠ. 
ɿʘ ʚʨʝʤʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʦʚʦʜʠʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʬʝʥʦʣʦʛʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ: 

ʦʪʤʝʯʘʣʦʩʴ ʥʘʯʘʣʦ ʧʦʷʚʣʝʥʠʷ ʚʩʭʦʜʦʚ, ʧʦʣʥʳʝ ʚʩʭʦʜʳ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʣʠʩʪʴʝʚ ʠ 
ʩʪʝʙʣʝʚʦʡ ʯʘʩʪʠ. 

ʆʜʥʠʤʠ ʠʟ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʨʘʩʩʘʜʳ ʷʚʣʷʶʪʩʷ ʙʠʦʤʝʪʨʠʯʝʩʢʠʝ 

ʧʘʨʘʤʝʪʨʳ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʨʘʩʪʝʥʠʡ. ʆʧʨʝʜʝʣʷʣʠ ʩʣʝʜʫʶʱʠʝ 
ʙʠʦʤʝʪʨʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ: ʚʳʩʦʪʫ ʥʘʜʟʝʤʥʦʡ ʯʘʩʪʠ, ʢʦʣʠʯʝʩʪʚʦ ʣʠʩʪʴʝʚ, ʜʣʠʥʫ 

ʢʦʨʝʰʢʦʚ. ɿʘʤʝʨʳ ʧʨʦʚʦʜʠʣʠ ʣʠʥʝʡʢʦʡ ʫ 10 ʨʘʩʪʝʥʠʡ ʢʘʞʜʦʛʦ ʚʘʨʠʘʥʪʘ ʠ ʟʘʧʠʩʳʚʘʣʠ 
ʜʘʥʥʳʝ ʚ ʞʫʨʥʘʣ. ɺʳʩʦʪʫ ʨʘʩʪʝʥʠʡ ʠʟʤʝʨʷʣʠ ʣʠʥʝʡʢʦʡ ʦʪ ʫʨʦʚʥʷ ʛʨʫʥʪʘ ʜʦ ʪʦʯʢʠ ʨʦʩʪʘ. 
ʇʦʜʟʝʤʥʫʶ ʯʘʩʪʴ, ʪʦ ʝʩʪʴ ʢʦʨʝʰʢʠ, ʘʢʢʫʨʘʪʥʦ ʚʳʢʘʧʳʚʘʣʠ ʠʟ ʩʫʙʩʪʨʘʪʘ, ʧʨʦʤʳʚʘʣʠ ʚ 

ʚʦʜʝ ʠ ʟʘʪʝʤ ʠʟʤʝʨʷʣʠ ʜʣʠʥʫ ʢʦʨʝʰʢʦʚ.  
4 ʠʶʥʷ 2022 ʛ. ʛʦʪʦʚʫʶ ʨʘʩʩʘʜʫ ʧʝʨʝʩʘʞʠʚʘʣʠ ʚ ʦʪʢʨʳʪʳʡ ʛʨʫʥʪ. ʇʦʯʚʘ ʦʧʳʪʥʦʛʦ 

ʫʯʘʩʪʢʘ ï ʢʘʰʪʘʥʦʚʘʷ ʤʘʣʦʛʫʤʫʩʦʚʘʷ ʩʫʧʝʩʯʘʥʘʷ, ʧʣʦʱʘʜʴ ʜʝʣʷʥʢʠ 2 ʤ2. ʇʦʩʘʜʢʫ ʨʘʩʩʘʜʳ 
ʪʦʤʘʪʦʚ ʧʨʦʚʦʜʠʣʠ ʚʨʫʯʥʫʶ ʚ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʨʘʟʨʳʭʣʝʥʥʫʶ ʠ ʚʳʨʦʚʥʝʥʥʫʶ ʧʦʯʚʫ. 
ɼʝʣʘʣʠ ʣʫʥʢʠ ʧʦ ʩʭʝʤʝ 70 ʭ 35 ʩʤ, ʛʣʫʙʠʥʘ ʧʦʩʘʜʢʠ ï ʜʦ ʧʝʨʚʳʭ ʥʘʩʪʦʷʱʠʭ ʣʠʩʪʴʝʚ 

ʨʘʩʩʘʜʳ. ʋʙʦʨʢʫ ʧʣʦʜʦʚ ʪʦʤʘʪʦʚ ʧʨʦʚʦʜʠʣʠ 10 ʩʝʥʪʷʙʨʷ, ʚʟʚʝʰʠʚʘʣʠ ʥʘ ʚʝʩʘʭ ʧʣʦʜʳ, 
ʧʦʜʩʯʠʪʳʚʘʣʠ ʢʦʣʠʯʝʩʪʚʦ ʧʣʦʜʦʚ ʥʘ ʢʫʩʪʝ, ʦʧʨʝʜʝʣʷʣʠ ʦʙʱʫʶ ʫʨʦʞʘʡʥʦʩʪʴ ʢʫʣʴʪʫʨʳ ʩʦ 

ʚʩʝʡ ʧʣʦʱʘʜʠ ʜʝʣʷʥʢʠ ʧʦ ʚʩʝʤ ʚʘʨʠʘʥʪʘʤ. ɺʩʝ ʥʘʙʣʶʜʝʥʠʷ ʠ ʫʯʝʪʳ ʧʨʦʚʦʜʠʣʠ ʩʦʛʣʘʩʥʦ 
ʤʝʪʦʜʠʢʝ ʧʦʣʝʚʦʛʦ ʦʧʳʪʘ ʚ ʦʚʦʱʝʚʦʜʩʪʚʝ ʉ.ʉ.ʃʠʪʚʠʥʦʚʘ [17]. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. ʇʦʩʣʝ ʧʦʩʝʚʘ ʩʝʤʷʥ ʪʦʤʘʪʘ ʧʝʨʚʳʝ ʚʩʭʦʜʳ ʨʘʩʪʝʥʠʡ 

ʩʦʨʪʘ çʅʦʚʠʯʦʢè ʦʪʤʝʯʘʣʠʩʴ ʯʝʨʝʟ 5 ʩʫʪʦʢ ʥʘ ʢʦʥʪʨʦʣʝ (ʧʦʩʝʚ ʩʫʭʠʤʠ ʩʝʤʝʥʘʤʠ), ʯʫʪʴ 
ʧʦʟʞʝ ʥʘ 4 ʩʫʪʦʢ ʧʦʷʚʠʣʠʩʴ ʚʩʭʦʜʳ ʚ ʚʘʨʠʘʥʪʘʭ ʩ ʚʦʜʦʡ, ʩʫʩʧʝʥʟʠʝʡ ʭʣʦʨʝʣʣʳ ʠ 

ʨʘʩʪʚʦʨʦʤ çʕʢʦʧʠʥʘè. ʋ ʩʦʨʪʘ çɺʝʣʴʤʦʞʘè ʥʘʙʣʶʜʘʣʘʩʴ ʜʨʫʛʘʷ ʢʘʨʪʠʥʘ: ʥʘ 4 ʩʫʪʢʠ 
ʧʦʷʚʠʣʠʩʴ ʧʝʨʚʳʝ ʚʩʭʦʜʳ ʚ ʢʦʥʪʨʦʣʴʥʦʤ ʚʘʨʠʘʥʪʝ ʠ ʚ ʚʘʨʠʘʥʪʝ ʩ ʩʫʩʧʝʥʟʠʝʡ ʭʣʦʨʝʣʣʳ, 
ʯʝʨʝʟ ʩʫʪʢʠ ʚ ʚʘʨʠʘʥʪʝ ʩ çʕʢʦʧʠʥʦʤè, ʥʘ 9 ʩʫʪʢʠ ʚ ʚʘʨʠʘʥʪʝ ʩ ʚʦʜʦʡ. ʇʦʟʜʥʝʝ ʧʦʷʚʣʝʥʠʝ 

ʚʩʭʦʜʦʚ ʚ ʦʙʨʘʟʮʘʭ ʩ ʚʦʜʦʡ ʫ ʦʙʦʠʭ ʩʦʨʪʦʚ, ʚʦʟʤʦʞʥʦ, ʩʚʷʟʘʥʦ ʩ ʜʣʠʪʝʣʴʥʳʤ 24ïʭ 
ʯʘʩʦʚʳʤ ʟʘʤʘʯʠʚʘʥʠʝʤ ʩʝʤʷʥ ʚ ʚʦʜʝ (ʪʘʙʣʠʮʘ 1). 

 
ʊʘʙʣʠʮʘ 1 ï ʉʨʦʢ ʧʦʷʚʣʝʥʠʷ ʧʝʨʚʳʭ ʚʩʭʦʜʦʚ ʠ ʢʦʣʠʯʝʩʪʚʦ ʣʠʩʪʦʯʢʦʚ ʫ ʨʘʩʩʘʜʳ 

ʨʘʟʥʳʭ ʩʦʨʪʦʚ ʪʦʤʘʪʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʠʜʘ ʧʨʝʜʧʦʩʝʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʩʝʤʷʥ 

 

ɺʘʨʠʘʥʪ 
ʉʨʦʢ ʧʦʷʚʣʝʥʠʷ ʧʝʨʚʳʭ 
ʚʩʭʦʜʦʚ, ʩʫʪʢʠ 

ʂʦʣʠʯʝʩʪʚʦ ʣʠʩʪʴʝʚ ʫ ʨʘʩʩʘʜʳ 
ʧʝʨʝʜ ʚʳʩʘʜʢʦʡ ʚ ʛʨʫʥʪ, ʰʪ. 

ʅʦʚʠʯʦʢ ɺʝʣʴʤʦʞʘ ʅʦʚʠʯʦʢ ɺʝʣʴʤʦʞʘ 
ʉʫʭʠʝ ʩʝʤʝʥʘ ʙʝʟ 
ʟʘʤʘʯʠʚʘʥʠʷ (ʢʦʥʪʨʦʣʴ) 

5 4 6 7 

ɿʘʤʘʯʠʚʘʥʠʝ ʩʝʤʷʥ ʚ ʚʦʜʝ 9 9 5 6 
ɿʘʤʘʯʠʚʘʥʠʝ ʩʝʤʷʥ ʚ 
ʩʫʩʧʝʥʟʠʠ ʭʣʦʨʝʣʣʳ 

9 4 6 7 

ɿʘʤʘʯʠʚʘʥʠʝ ʩʝʤʷʥ ʚ 
ʨʘʩʪʚʦʨʝ çʕʢʦʧʠʥʘè 

9 5 6 6 

 

ɺ ʢʦʥʪʨʦʣʴʥʦʤ ʚʘʨʠʘʥʪʝ ʢʦʣʠʯʝʩʪʚʦ ʚʟʦʰʝʜʰʠʭ ʩʝʤʷʥ ʫ ʩʦʨʪʦʚ çʅʦʚʠʯʦʢè ʠ 
çɺʝʣʴʤʦʞʘè ʙʳʣʦ 78 ʠ 89 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʨʠ ʵʪʦʤ ʚʩʭʦʜʳ ʧʦʷʚʣʷʣʠʩʴ ʥʝʨʘʚʥʦʤʝʨʥʦ, 

ʥʝʜʨʫʞʥʦ. ʋ ʩʦʨʪʘ çɺʝʣʴʤʦʞʘè ʦʪʤʝʯʘʣʦʩʴ ʥʘʠʤʝʥʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʚʟʦʰʝʜʰʠʭ ʩʝʤʷʥ ʚ 
ʩʨʘʚʥʝʥʠʠ ʩ ʚʳʩʝʷʥʥʳʤʠ ʚ ʚʘʨʠʘʥʪʝ ʩ ʚʦʜʦʡ ï 67 %. ʂʦʣʠʯʝʩʪʚʦ ʚʟʦʰʝʜʰʠʭ ʩʝʤʷʥ ʫ ʩʦʨʪʘ 
çʅʦʚʠʯʦʢè ʧʨʝʚʳʰʘʣʦ ʢʦʥʪʨʦʣʴ ʚ ʚʘʨʠʘʥʪʘʭ ʩ ʚʦʜʦʡ ʠ çʕʢʦʧʠʥʦʤè ï 89 % ʚ ʦʙʝʠʭ 

ʛʨʫʧʧʘʭ, ʯʪʦ ʥʘ 11 % ʚʳʰʝ, ʯʝʤ ʚ ʢʦʥʪʨʦʣʝ. ʇʨʠ ʥʘʤʘʯʠʚʘʥʠʠ ʠ ʧʦʜʩʫʰʠʚʘʥʠʠ ʩʝʤʝʥʘ 
ʧʨʦʨʘʩʪʘʶʪ ʙʳʩʪʨʝʝ, ʪʘʢ ʢʘʢ ʠʟ ʥʠʭ ʫʜʘʣʷʶʪʩʷ ʵʬʠʨʥʳʝ ʤʘʩʣʘ, ʷʚʣʷʶʱʠʝʩʷ ʠʥʛʠʙʠʪʦʨʘʤʠ 

ʧʨʦʨʘʩʪʘʥʠʷ [16].  
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ʇʦ ʢʦʣʠʯʝʩʪʚʫ ʣʠʩʪʦʯʢʦʚ ʫ ʨʘʩʩʘʜʳ ʪʦʤʘʪʦʚ ʧʝʨʝʜ ʚʳʩʘʜʢʦʡ ʚ ʛʨʫʥʪ ʧʦ ʚʘʨʠʘʥʪʘʤ 
ʩʠʣʴʥʳʭ ʦʪʣʠʯʠʡ ʥʝ ʦʪʤʝʯʝʥʦ, ʢʦʣʠʯʝʩʪʚʦ ʠʭ ʚʘʨʴʠʨʫʝʪ ʦʪ 5 ʜʦ 7 ʰʪ. 

ɸʥʘʣʠʟ ʚʳʩʦʪʳ ʨʘʩʪʝʥʠʡ ʨʘʩʩʘʜʳ ʫ ʩʦʨʪʘ çʅʦʚʠʯʦʢè ʧʦʢʘʟʘʣ, ʯʪʦ ʨʘʩʪʝʥʠʷ, ʩʝʤʝʥʘ 

ʢʦʪʦʨʳʭ ʙʳʣʠ ʟʘʤʦʯʝʥʳ ʚ ʚʦʜʝ, ʧʨʝʚʳʰʘʣʠ ʧʦ ʵʪʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʚʩʝ ʦʩʪʘʣʴʥʳʝ ʚʘʨʠʘʥʪʳ, 
ʧʨʝʚʳʰʘʷ ʢʦʥʪʨʦʣʴ ʥʘ 0,8 ʩʤ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʟʘʤʘʯʠʚʘʥʠʝ ʚ ʚʦʜʝ ʦʢʘʟʘʣʦ 

ʩʪʠʤʫʣʠʨʫʶʱʝʝ ʜʝʡʩʪʚʠʝ ʥʘ ʨʦʩʪ ʨʘʩʩʘʜʳ ʪʦʤʘʪʦʚ, ʪʘʢ ʢʘʢ ʧʨʠ ʟʘʤʘʯʠʚʘʥʠʠ ʧʨʦʠʩʭʦʜʠʪ 
ʨʘʩʱʝʧʣʝʥʠʝ ʩʣʦʞʥʳʭ ʚʝʱʝʩʪʚ ʜʦ ʙʦʣʝʝ ʧʨʦʩʪʳʭ, ʩʝʤʝʥʘ ʪʦʤʘʪʦʚ ʧʦʣʫʯʘʶʪ ʧʣʘʩʪʠʯʝʩʢʠʝ 
ʚʝʱʝʩʪʚʘ ʠ ʵʥʝʨʛʠʶ, ʥʫʞʥʳʝ ʜʣʷ ʩʠʥʪʝʟʘ ʥʦʚʳʭ ʪʢʘʥʝʡ. ɺʦʟʨʘʩʪʘʥʠʝ ʜʣʠʥʳ ʥʘʜʟʝʤʥʦʡ 

ʯʘʩʪʠ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʡ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʬʦʪʦʩʠʥʪʝʟʠʨʫʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʧʨʦʨʦʩʪʢʘ. 
ɺʝʨʦʷʪʥʦ, ʵʪʦ ʩʣʫʞʠʪ ʦʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ ʫʚʝʣʠʯʝʥʠʷ ʤʘʩʩʳ ʧʨʦʨʦʩʪʢʦʚ ʟʘ ʩʯʝʪ 

ʥʘʢʦʧʣʝʥʠʷ ʚ ʥʠʭ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ [2]. ʅʘʠʤʝʥʴʰʘʷ ʩʨʝʜʥʷʷ ʚʳʩʦʪʘ ʨʘʩʩʘʜʳ ʩʦʨʪʘ 
çʅʦʚʠʯʦʢè ʦʪʤʝʯʝʥʘ ʚ ʚʘʨʠʘʥʪʝ ʩ ʟʘʤʘʯʠʚʘʥʠʝʤ ʚ çʕʢʦʧʠʥʝè ï 8,5 ʩʤ, ʥʠʞʝ ʢʦʥʪʨʦʣʷ ʥʘ 
0,6 ʩʤ. ʅʝʤʥʦʛʦ ʚʳʰʝ ʙʳʣʘ ʨʘʩʩʘʜʘ ʚ ʚʘʨʠʘʥʪʝ ʩ ʟʘʤʘʯʠʚʘʥʠʝʤ ʚ ʩʫʩʧʝʥʟʠʠ ʭʣʦʨʝʣʣʳ ï 8,7 

ʩʤ. ɼʘʥʥʳʝ ʩʪʠʤʫʣʷʪʦʨʳ ʥʝ ʦʢʘʟʘʣʠ ʞʝʣʘʝʤʦʛʦ ʩʪʠʤʫʣʠʨʫʶʱʝʛʦ ʵʬʬʝʢʪʘ ʥʘ ʨʦʩʪ 
ʨʘʩʪʝʥʠʡ ʜʘʥʥʦʛʦ ʩʦʨʪʘ. ʋ ʩʦʨʪʘ çɺʝʣʴʤʦʞʘè ʚʳʩʦʪʘ ʨʘʩʩʘʜʳ ʚ ʵʪʠʭ ʚʘʨʠʘʥʪʘʭ ʪʘʢʞʝ ʙʳʣʘ 

ʥʠʞʝ ʢʦʥʪʨʦʣʷ ï 7,9 ʠ 9,3 ʩʤ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (ʪʘʙʣʠʮʘ 2). ʌʦʨʤʠʨʦʚʘʥʠʝ ʙʦʣʝʝ ʚʳʩʦʢʠʭ 
ʨʘʩʪʝʥʠʡ ʚ ʢʦʥʪʨʦʣʴʥʦʤ ʚʘʨʠʘʥʪʝ ʤʳ ʩʚʷʟʳʚʘʝʤ ʩ ʙʦʣʝʝ ʨʘʥʥʠʤ ʧʦʷʚʣʝʥʠʝʤ ʚʩʭʦʜʦʚ ʚ 
ʩʨʘʚʥʝʥʠʠ ʩ ʜʨʫʛʠʤʠ ʚʘʨʠʘʥʪʘʤʠ.  

 
ʊʘʙʣʠʮʘ 2 ï ɹʠʦʤʝʪʨʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʨʘʩʩʘʜʳ ʩʦʨʪʦʚ ʪʦʤʘʪʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʚʠʜʘ ʧʨʝʜʧʦʩʝʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʩʝʤʷʥ (ʚ ʜʝʥʴ ʧʠʢʠʨʦʚʢʠ) 

 

ɺʘʨʠʘʥʪ 
ɺʳʩʦʪʘ ʥʘʜʟʝʤʥʦʡ ʯʘʩʪʠ 

ʨʘʩʩʘʜʳ, ʩʤ 
ɼʣʠʥʘ ʢʦʨʥʝʡ ʨʘʩʩʘʜʳ, ʩʤ 

ʅʦʚʠʯʦʢ ɺʝʣʴʤʦʞʘ ʅʦʚʠʯʦʢ ɺʝʣʴʤʦʞʘ 
ʉʫʭʠʝ ʩʝʤʝʥʘ ʙʝʟ ʟʘʤʘʯʠʚʘʥʠʷ 
(ʢʦʥʪʨʦʣʴ) 

9,1 10,8 6,6 7,6 

ɿʘʤʘʯʠʚʘʥʠʝ ʚ ʚʦʜʝ 9,9 9 7,2 6,1 
ɿʘʤʘʯʠʚʘʥʠʝ ʚ ʩʫʩʧʝʥʟʠʠ ʭʣʦʨʝʣʣʳ 8,7 9,3 6,3 6,7 

ɿʘʤʘʯʠʚʘʥʠʝ ʚ ʨʘʩʪʚʦʨʝ çʕʢʦʧʠʥʘè 8,5 7,9 6,2 5,7 

 

ʈʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʥʘʜʟʝʤʥʦʡ ʯʘʩʪʠ ʨʘʩʩʘʜʳ ʪʦʤʘʪʦʚ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʠʪ ʦʪ ʨʦʩʪʘ ʠ 
ʨʘʟʚʠʪʠʷ ʝʝ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ. 27 ʤʘʷ ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʦʮʝʥʢʘ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ ʨʘʩʪʝʥʠʡ. 

ɺ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʨʘʩʪʝʥʠʡ ʩʦʨʪʘ çʅʦʚʠʯʦʢè ʙʳʣ ʨʘʟʚʠʪ ʛʣʘʚʥʳʡ ʢʦʨʝʥʴ, ʠʤʝʣʠʩʴ 
ʧʨʠʜʘʪʦʯʥʳʝ ʢʦʨʝʰʢʠ. ɺ ʚʘʨʠʘʥʪʘʭ ʩ ʟʘʤʘʯʠʚʘʥʠʝʤ ʩʝʤʷʥ ʚ ʚʦʜʝ ʠ çʕʢʦʧʠʥʝè ʧʨʠ ʦʮʝʥʢʝ 
ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ ʦʪʯʝʪʣʠʚʦ ʚʳʜʝʣʷʣʩʷ ʛʣʘʚʥʳʡ ʢʦʨʝʥʴ ʠ ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʠʤʝʣʠʩʴ ʛʫʩʪʦ 

ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʧʨʠʜʘʪʦʯʥʳʝ ʢʦʨʥʠ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʟʘʤʘʯʠʚʘʥʠʝ ʚ ʚʦʜʝ ʠ çʕʢʦʧʠʥʝè 
ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʩʪʠʤʫʣʠʨʦʚʘʥʠʶ ʠʭ ʨʦʩʪʘ. ɺ ʚʘʨʠʘʥʪʝ çʉʫʩʧʝʥʟʠʷ ʭʣʦʨʝʣʣʳè ʛʣʘʚʥʳʡ 

ʢʦʨʝʥʴ ʥʝ ʧʨʝʚʳʰʘʣ ʧʦ ʜʣʠʥʝ ʧʨʠʜʘʪʦʯʥʳʝ. ɺ ʢʦʥʪʨʦʣʴʥʦʤ ʚʘʨʠʘʥʪʝ ʩʦʨʪʘ çɺʝʣʴʤʦʞʘè 
ʦʪʤʝʯʝʥʦ, ʯʪʦ ʛʣʘʚʥʳʡ ʢʦʨʝʥʴ ʜʦʩʪʘʪʦʯʥʦ ʜʣʠʥʥʳʡ, ʦʪʯʝʪʣʠʚʦ ʚʳʜʝʣʷʝʪʩʷ ʩʨʝʜʠ 
ʧʨʠʜʘʪʦʯʥʳʭ ʢʦʨʥʝʡ ï 7,6 ʩʤ. ɺ ʚʘʨʠʘʥʪʝ ʩ ʟʘʤʘʯʠʚʘʥʠʝʤ ʚ ʚʦʜʝ ʪʘʢʞʝ ʭʦʨʦʰʦ ʚʳʜʝʣʷʝʪʩʷ 

ʛʣʘʚʥʳʡ ʢʦʨʝʥʴ, ʜʣʠʥʘ ʚ ʩʨʝʜʥʝʤ ʜʦʩʪʠʛʘʣʘ ï 6,1 ʩʤ. ɺ ʚʘʨʠʘʥʪʝ çʉʫʩʧʝʥʟʠʷ ʭʣʦʨʝʣʣʳè ʫ 
ʨʘʩʪʝʥʠʡ ʚʳʜʝʣʷʝʪʩʷ ʭʦʨʦʰʦ ʨʘʟʚʠʪʳʡ ʛʣʘʚʥʳʡ ʢʦʨʝʥʴ, ʥʦ ʚʩʪʨʝʯʘʶʪʩʷ ʠ ʨʘʩʪʝʥʠʷ ʩ 

ʨʘʟʚʠʪʳʤʠ ʧʨʠʜʘʪʦʯʥʳʤʠ ʢʦʨʥʷʤʠ. ʈʘʟʚʠʪʠʝ ʧʨʠʜʘʪʦʯʥʳʭ ʢʦʨʥʝʡ, ʚʦʟʤʦʞʥʦ, ʩʚʷʟʘʥʦ ʩ 
ʪʝʤ, ʯʪʦ ʦʨʛʘʥʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʳ, ʚʳʨʘʙʘʪʳʚʘʝʤʳʝ ʤʠʢʨʦʚʦʜʦʨʦʩʣʷʤʠ, ʤʦʛʫʪ ʚʥʦʩʠʪʴ 
ʧʠʪʘʪʝʣʴʥʳʝ ʚʝʱʝʩʪʚʘ ʚ ʨʘʩʪʝʥʠʷ. ʄʠʢʨʦʚʦʜʦʨʦʩʣʠ ʪʘʢʞʝ ʤʦʛʫʪ ʚʳʜʝʣʷʪʴ ʭʝʣʘʪʳ, ʯʪʦ 

ʧʦʟʚʦʣʷʝʪ ʨʘʩʪʝʥʠʶ ʧʦʣʫʯʘʪʴ ʙʦʣʴʰʝ ʧʦʣʴʟʳ ʦʪ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ. ɺʦʜʦʨʦʩʣʠ, ʢʘʢ 
ʩʪʠʤʫʣʷʪʦʨ ʨʦʩʪʘ ʨʘʩʪʝʥʠʡ, ʧʦʚʳʰʘʶʪ ʬʦʪʦʩʠʥʪʝʟ ʚ ʣʠʩʪʴʷʭ [5]. ɺ ʚʘʨʠʘʥʪʝ ʩ 

ʟʘʤʘʯʠʚʘʥʠʝʤ ʚ çʕʢʦʧʠʥʝè ʜʣʠʥʘ ʢʦʨʥʝʡ ʨʘʩʩʘʜʳ ʩʦʨʪʘ çɺʝʣʴʤʦʞʘè ʪʘʢʞʝ ʙʳʣʘ 
ʥʝʚʳʩʦʢʦʡ ï 5,7 ʩʤ ʩ ʥʝʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʧʨʠʜʘʪʦʯʥʳʭ ʢʦʨʥʝʡ.  

ʂʘʯʝʩʪʚʦ ʨʘʩʩʘʜʳ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʚʣʠʷʝʪ ʥʘ ʙʠʦʤʝʪʨʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ 

ʧʣʦʜʦʚ ʠ ʚ ʮʝʣʦʤ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʪʦʤʘʪʦʚ.  
ʉʦʨʪ çɺʝʣʴʤʦʞʘè ʦʪʥʦʩʠʪʩʷ ʢ ʛʨʫʧʧʝ ʢʨʫʧʥʦʧʣʦʜʥʳʭ, ʧʦʵʪʦʤʫ ʨʘʩʪʝʥʠʷ 
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ʩʬʦʨʤʠʨʦʚʘʣʠ ʙʦʣʴʰʫʶ ʤʘʩʩʫ ʧʣʦʜʦʚ, ʯʝʤ ʩʦʨʪ çʅʦʚʠʯʦʢè. ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ, 
ʧʨʝʜʩʪʘʚʣʝʥʥʳʤ ʚ ʪʘʙʣʠʮʝ 3, ʚʠʜʥʦ, ʯʪʦ ʥʘʠʙʦʣʴʰʘʷ ʤʘʩʩʘ ʧʣʦʜʦʚ ʫ ʩʦʨʪʦʚ çʅʦʚʠʯʦʢè ʠ 
çɺʝʣʴʤʦʞʘè ʬʦʨʤʠʨʫʝʪʩʷ ʚ ʚʘʨʠʘʥʪʝ ʩ ʟʘʤʘʯʠʚʘʥʠʝʤ ʩʝʤʷʥ ʚ ʩʫʩʧʝʥʟʠʠ ʭʣʦʨʝʣʣʳ ï 59 ʛ ʠ 

220 ʛ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʨʝʚʳʰʘʷ ʢʦʥʪʨʦʣʴ ʥʘ 37 % ʠ 24 %. ɺʣʠʷʥʠʝ ʤʠʢʨʦʚʦʜʦʨʦʩʣʝʡ ʥʘ 
ʫʨʦʞʘʡʥʦʩʪʴ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʪʝʤ, ʯʪʦ ʦʥʠ ʩʧʦʩʦʙʥʳ ʚʳʜʝʣʷʪʴ ʟʥʘʯʠʪʝʣʴʥʳʝ ʢʦʣʠʯʝʩʪʚʘ 

ʨʘʩʪʠʪʝʣʴʥʳʭ ʛʦʨʤʦʥʦʚ, ʧʦʣʠʘʤʠʥʦʚ, ʙʝʪʘʠʥʦʚ, ʘʫʢʩʠʥʦʚ, ʮʠʪʦʢʠʥʠʥʦʚ, ʛʠʙʙʝʨʝʣʣʠʥʦʚ ʠ 
ʙʨʘʩʩʠʥʦʩʪʝʨʦʠʜʦʚ [18]. ʆʪʤʝʯʝʥʦ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʤʘʩʩʫ ʧʣʦʜʦʚ 
ʙʠʦʩʪʠʤʫʣʷʪʦʨʘ çʕʢʦʧʠʥʘè, ʙʦʣʴʰʝ ʢʦʥʪʨʦʣʷ ʥʘ 3ï26 %. ʂʦʣʠʯʝʩʪʚʦ ʧʣʦʜʦʚ ʥʘ ʢʫʩʪʝ 

ʩʠʣʴʥʦ ʥʝ ʠʟʤʝʥʷʣʦʩʴ ʧʦ ʚʘʨʠʘʥʪʘʤ ʠ ʩʦʩʪʘʚʠʣʦ 18ï22 ʰʪ. ʫ ʩʦʨʪʘ çʅʦʚʠʯʦʢè ʠ 6ï7 ʰʪ. ʫ 
ʩʦʨʪʘ çɺʝʣʴʤʦʞʘè.  

 
ʊʘʙʣʠʮʘ 3 ï ɹʠʦʤʝʪʨʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʠ ʫʨʦʞʘʡʥʦʩʪʴ ʧʣʦʜʦʚ ʪʦʤʘʪʦʚ ʨʘʟʥʳʭ 

ʩʦʨʪʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʠʜʘ ʧʨʝʜʧʦʩʝʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʩʝʤʷʥ 

 

ɺʘʨʠʘʥʪ 
ʄʘʩʩʘ 1 ʧʣʦʜʘ, ʛ 

ʂʦʣʠʯʝʩʪʚʦ ʧʣʦʜʦʚ ʥʘ 
ʢʫʩʪʝ, ʰʪ. 

ʋʨʦʞʘʡʥʦʩʪʴ ʧʣʦʜʦʚ 
ʪʦʤʘʪʦʚ, ʢʛ/ʤ2 

ʅʦʚʠʯʦʢ ɺʝʣʴʤʦʞʘ ʅʦʚʠʯʦʢ ɺʝʣʴʤʦʞʘ ʅʦʚʠʯʦʢ ɺʝʣʴʤʦʞʘ 
ʉʫʭʠʝ ʩʝʤʝʥʘ ʙʝʟ 
ʟʘʤʘʯʠʚʘʥʠʷ 
(ʢʦʥʪʨʦʣʴ) 

43 177 20 6 3,4 4,3 

ɿʘʤʘʯʠʚʘʥʠʝ ʩʝʤʷʥ ʚ 
ʚʦʜʝ 

45 144 20 7 3,6 4,0 

ɿʘʤʘʯʠʚʘʥʠʝ ʩʝʤʷʥ ʚ 
ʩʫʩʧʝʥʟʠʠ ʭʣʦʨʝʣʣʳ 

59 220 22 7 5,2 6,2 

ɿʘʤʘʯʠʚʘʥʠʝ ʩʝʤʷʥ ʚ 
ʨʘʩʪʚʦʨʝ çʕʢʦʧʠʥʘè 

54 183 18 7 3,9 5,1 

 
ʆʮʝʥʢʘ ʫʨʦʞʘʡʥʦʩʪʠ ʧʣʦʜʦʚ ʪʦʤʘʪʦʚ ʧʦʢʘʟʘʣʘ, ʯʪʦ ʫ ʦʙʦʠʭ ʩʦʨʪʦʚ ʚ ʚʘʨʠʘʥʪʝ ʩ 

ʟʘʤʘʯʠʚʘʥʠʝʤ ʩʝʤʷʥ ʚ ʩʫʩʧʝʥʟʠʠ ʭʣʦʨʝʣʣʳ ʦʪʤʝʯʘʝʪʩʷ ʝʝ ʥʘʠʙʦʣʴʰʠʡ ʨʦʩʪ, ʚ ʩʨʘʚʥʝʥʠʠ ʩ 

ʢʦʥʪʨʦʣʝʤ ʥʘ 1,8ï1,9 ʢʛ/ʤ2 (44ï53 %). ʊʘʢʞʝ ʦʪʤʝʯʝʥʦ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ 
ʙʠʦʩʪʠʤʫʣʷʪʦʨʘ çʕʢʦʧʠʥʘè ʥʘ ʫʚʝʣʠʯʝʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ ʧʨʦʜʫʢʮʠʠ ï ʥʘ 15ï19 % ʚʳʰʝ, 

ʯʝʤ ʥʘ ʢʦʥʪʨʦʣʝ. ɺʘʨʠʘʥʪ ʩ ʟʘʤʘʯʠʚʘʥʠʝʤ ʩʝʤʷʥ ʚ ʚʦʜʝ ʧʦ ʫʨʦʚʥʶ ʫʨʦʞʘʡʥʦʩʪʠ ʙʳʣ 
ʙʣʠʟʦʢ ʢ ʢʦʥʪʨʦʣʶ. 

ɺʳʚʦʜʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʠʩʩʣʝʜʫʝʤʳʝ ʩʪʠʤʫʣʷʪʦʨʳ ʥʝ ʦʢʘʟʘʣʠ 

ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʙʠʦʤʝʪʨʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʨʘʩʩʘʜʳ, ʢʨʦʤʝ ʭʦʨʦʰʝʛʦ ʨʘʟʚʠʪʠʷ 
ʩʠʩʪʝʤʳ ʧʨʠʜʘʪʦʯʥʳʭ ʢʦʨʥʝʡ, ʟʘ ʩʯʝʪ ʫʢʦʨʝʥʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʢʦʪʦʨʳʭ ʧʨʠ ʧʝʨʝʩʘʜʢʝ ʚ 

ʦʪʢʨʳʪʦʤ ʛʨʫʥʪʝ ʦʪʤʝʯʘʣʦʩʴ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʜʝʡʩʪʚʠʝ ʠʭ ʥʘ ʫʚʝʣʠʯʝʥʠʝ ʤʘʩʩʳ ʧʣʦʜʦʚ ʠ 
ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʫʨʦʞʘʡʥʦʩʪʠ ʪʦʤʘʪʦʚ. ʊʘʢ, ʚ ʚʘʨʠʘʥʪʝ ʩ ʟʘʤʘʯʠʚʘʥʠʝʤ ʩʝʤʷʥ ʚ ʩʫʩʧʝʥʟʠʠ 
ʭʣʦʨʝʣʣʳ ʫʨʦʞʘʡ ʫʚʝʣʠʯʠʣʩʷ ʥʘ 44ï53 % ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʨʪʘ, ʘ ʧʨʠ ʟʘʤʘʯʠʚʘʥʠʠ ʚ 

ʨʘʩʪʚʦʨʝ çʕʢʦʧʠʥʘè ʥʘ 15ï19 % ʙʦʣʴʰʝ, ʯʝʤ ʥʘ ʢʦʥʪʨʦʣʝ. 
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ʂʣʠʤʢʠʥʘ M., ʤʘʛʠʩʪʨʘʥʪ 
ʂʫʢʫʰʝʚʘ ɸ., PhD, ץʘʫʳʤʜʘʩʪʳʨʳʣסʘʥ ʧʨʦʬʝʩʩʦʨ 

ʂʘʣʠʝʚʘ A., ʙʠʦʣʦʛʠʷ סʳʣʳʤʜʘʨʳʥʳש ʢʘʥʜʠʜʘʪʳ, ʧʨʦʬʝʩʩʦʨ 
ʂʘʡʥʠʜʝʥʦʚ ʅ., ʪʝʭʥʠʢʘ סʳʣʳʤʜʘʨʳʥʳש ʤʘʛʠʩʪʨʽ 

 
çʊʦʨʘʡϤʳʨʦʚ ʫʥʠʚʝʨʩʠʪʝʪʽè ʂɽɸϧ, ʇʘʚʣʦʜʘʨ Ϩ., ϧʘʟʘϨʩʪʘʥ 

 
ɸשʜʘʪʧʘ. ʄʘץʘʣʘʜʘ ץʳʟʘʥʘץ ʪץײʳʤʳʥ çʍʣʦʨʝʣʣʘ ʩʫʩʧʝʥʟʠʷʩʳè ʞᴅʥʝ çʕʢʦʧʠʥè ᴇʩʫ 

ʩʪʠʤʫʣʷʪʦʨʣʘʨʳʤʝʥ ʩʝʙʫ ʘʣʜʳʥʜʘסʳ ᴇשʜʝʫ, ʢᴇʰʝʪʪʝʨʜʽש ᴇʩʫʽ ʤʝʥ ʜʘʤʫʳʥʘ çʅʦʚʠʯʦʢè ʞᴅʥʝ 
çɺʝʣʴʤʦʞʘè ʩʦʨʪʪʘʨʳʥʳץ שʳʟʘʥʘץ ᴇʥʽʤʜʽʣʽʛʽʥʝ ᴅʩʝʨʽ ʪʫʨʘʣʳ ʟʝʨʪʪʝʫʣʝʨ ʢʝʣʪʽʨʽʣʛʝʥ. ᴆʩʽʤʜʽʢʢʝ 
 ʘ ʢᴇʤʝʢʪʝʩʝʪʽʥסʘ ʪᴇʟʽʤʜʽʣʽʢʪʽ ʘʨʪʪʳʨʫסʘ ʞᴅʥʝ ʙʝʣʛʽʣʽ ʙʽʨ ʘʫʨʫʣʘʨסʘʣʫץ ʦʣʘʡʩʳʟ ʘʫʘ-ʨʘʡʳʥʘʥ ʘʤʘʥץ
ᴇʩʫ ʩʪʠʤʫʣʷʪʦʨʣʘʨʳʥ ʜײʨʳʩ ʪʘשʜʘʫ ʙʝʣʛʽʣʽ ʙʽʨ ʩʝʙʝʧʪʝʨʤʝʥ ʦʩʳ ʞʘסʜʘʡʣʘʨʜʘ ʽʩʢʝ ʘʩʳʨʳʣʤʘʡ 
 ʘʥ ʤᴅʣʽʤʝʪʪʝʨʛʝסʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ɸʣʳʥװʘ ʤסʟʝʛʝ ʘʩʳʨʫװʤʢʽʥ ᴇʤʽʨʣʽʢ ᴅʣʝʫʝʪʪʽ ʪʠʽʤʜʽʨʝʢ ʞװʘʣʫʳ ʤץ
ʩᴅʡʢʝʩ, ץʳʟʘʥʘץ ʪץײʳʤʳʥ ʩʝʙʫʜʝʥ ʢʝʡʽʥ çʅʦʚʠʯʦʢè ʩʦʨʪʳʥʜʘסʳ ᴇʩʽʤʜʽʢʪʝʨʜʽש ʘʣסʘʰץʳ ʢᴇʰʝʪʪʝʨʽ 
5 ʢװʥʥʝʥ ʢʝʡʽʥ ʙʘץʳʣʘʫʜʘ ʙʘʡץʘʣʜʳ (ײץʨסʘץ ʪץײʳʤʤʝʥ ʩʝʙʫ), 4 ʢװʥʥʝʥ ʢʝʡʽʥ ʢᴇʰʝʪʪʝʨ ʩʫʤʝʥ, 
ʭʣʦʨʝʣʣʘ ʩʫʩʧʝʥʟʠʷʩʳʤʝʥ ʞᴅʥʝ çʕʢʦʧʠʥè ʝʨʽʪʽʥʜʽʩʽʤʝʥ ʰʳסʘ ʙʘʩʪʘʜʳ. çɺʝʣʴʤʦʞʘè ʩʦʨʪʳʥʜʘ ʪʘסʳ 
ʙʽʨ ʢᴇʨʽʥʽʩ ʙʘʡץʘʣʜʳ: 4-ʰʽ ʢװʥʽ ʙʘץʳʣʘʫ ʥײʩץʘʩʳʥʜʘ ʞᴅʥʝ ʭʣʦʨʝʣʣʘ ʩʫʩʧʝʥʟʠʷʩʳ ʙʘʨ ʥײʩץʘʜʘ, ʙʽʨ 
ʢװʥʥʝʥ ʢʝʡʽʥ çʕʢʦʧʠʥè ʥײʩץʘʩʳʥʜʘ, 9-ʰʳ ʢװʥʽ ʩʫ ʥײʩץʘʩʳʥʜʘ ʙʘʩץʘʰʘ ʢᴇʨʽʥʽʩ ʧʘʡʜʘ ʙʦʣʜʳ. 
ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ ʙʦʡʳʥʰʘ ʟʝʨʪʪʝʣʛʝʥ ʩʪʠʤʫʣʷʪʦʨʣʘʨ ʢᴇʰʝʪʪʝʨʜʽש ʙʠʦʤʝʪʨʠʷʣʳץ 
ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥʝ ʘʡʪʘʨʣʳץʪʘʡ ᴅʩʝʨ ʝʪʧʝʜʽ, ʩʦʥʳʤʝʥ ץʘʪʘʨ ʪʘʤʳʨʣʘʥʫ ʞᴅʥʝ ʜʘʤʫ ʘʨץʳʣʳ ʘʰʳץ 
ʞʝʨʛʝ ʪʨʘʥʩʧʣʘʥʪʘʮʠʷʣʘʫ ʢʝʟʽʥʜʝ ʦʣʘʨʜʳש ʞʝʤʽʩ ʤʘʩʩʘʩʳʥʳש ᴇʩʫʽʥʝ ʞᴅʥʝ ʩᴅʡʢʝʩʽʥʰʝ ץʳʟʘʥʘץʪʳש 
ᴇʥʽʤʜʽʣʽʛʽʥʝ ʦש ᴅʩʝʨʽ ʙʘʡץʘʣʜʳ. ʉʦʥʳʤʝʥ, ʪץײʳʤʜʘʨʜʳ ʭʣʦʨʝʣʣʘ ʩʫʩʧʝʥʟʠʷʩʳʥʘ ʙʘʪʳʨʘʪʳʥ 
ʥײʩץʘʜʘ ʝʛʽʥ ᴅʨʪװʨʣʽʣʽʛʽʥʝ ʙʘʡʣʘʥʳʩʪʳ 44ï53 %-סʘ, ʘʣ çʕʢʦʧʠʥè ʝʨʽʪʽʥʜʽʩʽʥʝ ʤʘʣʳʥסʘʥ ʢʝʟʜʝ 
ʙʘץʳʣʘʫʜʘʥ 15ï19 %-סʘ ᴇʩʪʽ. 

ʊʽʨʝʢ ʩᴇʟʜʝʨ: ʪץײʳʤ ʩʝʙʫ ʘʣʜʳʥʜʘסʳ ᴇשʜʝʫ, ʢᴇʰʝʪʪʝʨ, ץʳʟʘʥʘץ, ʙʠʦʤʝʪʨʠʷʣʳץ 
ʢᴇʨʩʝʪʢʽʰʪʝʨ, ᴇʥʽʤʜʽʣʽʢ, ᴇʩʫ ʩʪʠʤʫʣʷʪʦʨʣʘʨʳ. 
 

THE EFFECT OF GROWTH STIMULANTS ON GROWTH AND DEVELOPMENT AND 

YIELD OF TOMATO VARIETIES UNDER PAVLODAR CITY CONDITIONS  

 
Klimkina M., Master's student 

Kukusheva ɸ., PhD, ɸssociate professor 
Kaliyeva A., Candidate of Biological Sciences, ʈrofessor 

Kainidenov N., Master of Technical Sciences 
 

çToraigyrov Universityè NJSC, Pavlodar city, Kazakhstan 
 

Annotation. Article presents data from studies of the effect on pre-sowing treatment of tomato 
seeds with growth stimulants çChlorella suspensionè and çEcopinè on the growth and development of 
seedlings and the yield of tomatoes, which has two varieties: çNovichokè and çVelmozhaè. Correct 
selection of growth stimulants that help the plant survive in adverse weather conditions and increase 
resistance to certain diseases will make it possible to more effectively realize life potential, which, f or 
certain reasons, could remain unrealized under these conditions. According to the data obtained, after 
sowing tomato seeds, the first seedlings of çNovichokè plants were noted after 5 days on control (sowing 
with dry seeds), a little later for 4 days seedlings appeared in versions with water, chlorella suspension 
and çEcopinè solution. The çVelmozhaè variety had a different picture: on day 4, the first seedlings 
appeared in the control version and in the version with a chlorella suspension, a day later in the version 
with çEcopinè, on day 9 in the version with water. According to results of studies, the studied stimulants 
did not significantly affect the biometric indicators of seedlings, except f or the good development of 
subordinate roots system, due to the rooting and development of which, when transplanted in open 
ground, they had a positive effect on increasing the mass of fruits and, accordingly, the yield of tomatoes. 
So, in version with soaking seeds in the chlorella suspension, the harvest increased by 44ï53 % 
depending on the variety, and when soaking in the çEcopinè solution, it is 15ï19 % more than under 
control. 

Keywords: pre-sowing treatment of seeds, seedlings, tomato, biometric indicators, yield, growth 
stimulants. 
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1ʂʳʟʳʣʦʨʜʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʂʦʨʢʳʪ ɸʪʘ, ʛ.ʂʳʟʳʣʦʨʜʘ, ʂʘʟʘʭʩʪʘʥ 
2ʂʘʟʘʭʩʢʠʡ ʅʀʀ ʨʠʩʦʚʦʜʩʪʚʘ ʠʤ. ʀ.ɾʘʭʘʝʚʘ, ʛ.ʂʳʟʳʣʦʨʜʘ, ʂʘʟʘʭʩʪʘʥ 

 
ɸʥʥʦʪʘʮʠʷ. ʇʦʣʫʯʝʥʠʝ ʚʳʩʦʢʠʭ ʠ ʫʩʪʦʡʯʠʚʳʭ ʫʨʦʞʘʝʚ ʚʩʝʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʢʫʣʴʪʫʨ ʪʨʝʙʫʝʪ ʚʳʧʦʣʥʝʥʠʷ ʨʷʜʘ ʫʩʣʦʚʠʡ, ʦʙʱʠʭ ʜʣʷ ʚʩʝʭ ʢʫʣʴʪʫʨʥʳʭ ʨʘʩʪʝʥʠʡ. ʆʩʫʱʝʩʪʚʣʝʥʠʝ 
ʵʪʠʭ ʫʩʣʦʚʠʡ ʥʘ ʧʨʘʢʪʠʢʝ ʤʦʞʝʪ ʙʳʪʴ ʩʬʦʨʤʫʣʠʨʦʚʘʥʦ ʢʘʢ ʚʳʩʦʢʘʷ ʢʫʣʴʪʫʨʘ ʟʝʤʣʝʜʝʣʠʷ. ɺʤʝʩʪʝ 
ʩ ʪʝʤ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʢʘʞʜʦʡ ʢʫʣʴʪʫʨʝ ʩʫʱʝʩʪʚʫʶʪ ʠ ʩʚʦʠ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ 
ʬʦʨʤʠʨʦʚʘʥʠʷ ʫʨʦʞʘʷ, ʘ ʦʪʩʶʜʘ ʠ ʩʚʦʠ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʧʨʠʝʤʳ ʝʝ ʚʳʨʘʱʠʚʘʥʠʷ, ʦʪʥʦʩʷʱʠʝʩʷ 
ʪʦʣʴʢʦ ʢ ʥʝʡ ʠʣʠ ʠʤʝʶʱʠʝ ʜʣʷ ʝʝ ʛʣʘʚʝʥʩʪʚʫʶʱʝʝ ʟʥʘʯʝʥʠʝ ʠ ʚʳʪʝʢʘʶʱʠʝ ʠʟ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠ 
ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʜʘʥʥʦʛʦ ʚʠʜʘ. 

ʊʦʪ ʬʘʢʪ, ʯʪʦ ʨʠʩ ʩʧʦʩʦʙʝʥ ʨʘʩʪʠ ʠ ʧʣʦʜʦʥʦʩʠʪʴ ʥʘ ʧʦʯʚʝ, ʧʦʢʨʳʪʦʡ ʩʣʦʝʤ ʚʦʜʳ ʠ ʪʘʢʠʤ 
ʦʙʨʘʟʦʤ ʠʟʦʣʠʨʦʚʘʥʥʦʡ ʦʪ ʢʠʩʣʦʨʦʜʘ ʚʦʟʜʫʭʘ, ʚʦʚʩʝ ʥʝ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʧʦʩʣʝʜʥʠʡ ʥʝ ʠʛʨʘʝʪ ʚʳʩʦʢʦʡ 
ʠ ʨʘʟʥʦʩʪʦʨʦʥʥʝʡ ʨʦʣʠ ʚ ʞʠʟʥʠ ʨʠʩʦʚʦʛʦ ʨʘʩʪʝʥʠʷ. ʇʨʠ ʧʨʦʨʘʩʪʘʥʠʠ ʩʝʤʷʥ ʨʠʩʘ ʚ ʫʩʣʦʚʠʷʭ 
ʟʘʪʦʧʣʝʥʥʦʡ ʧʦʯʚʳ, ʧʦ ʜʘʥʥʳʤ ʨʷʜʘ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʧʨʦʠʩʭʦʜʠʪ ʫʛʥʝʪʝʥʠʝ ʢʣʝʪʦʯʥʦʛʦ ʜʝʣʝʥʠʷ ʠ 
ʨʦʩʪʘ ʟʘʨʦʜʳʰʝʚʦʛʦ ʢʦʨʥʷ. ʇʝʨʝʢʣʶʯʝʥʠʝ ʥʘ ʘʥʘʵʨʦʙʥʳʡ ʧʫʪʴ ʦʙʤʝʥʘ ʚʳʟʳʚʘʝʪ ʪʦʨʤʦʞʝʥʠʝ 
ʨʦʩʪʘ ʢʦʨʥʷ ʠ ʧʦʣʥʦʩʪʴʶ ʦʩʪʘʥʘʚʣʠʚʘʝʪ ʜʝʣʝʥʠʝ ʢʣʝʪʦʢ ʟʘʨʦʜʳʰʝʚʦʡ ʤʝʨʠʩʪʝʤʳ. ɿʘʜʝʨʞʢʘ 
ʬʦʨʤʠʨʦʚʘʥʠʷ ʟʘʨʦʜʳʰʝʚʳʭ ʢʦʨʥʝʡ ʠ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʦʡ ʧʨʠʯʠʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʡ 
ʧʦʣʝʚʦʡ ʚʩʭʦʞʝʩʪʠ ʨʠʩʘ. 

ʇʦʩʪʦʷʥʥʦʝ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʩʠʩʪʝʤ ʧʦʜʧʦʯʚʝʥʥʦʛʦ ʦʨʦʰʝʥʠʷ ʧʨʠʚʝʣʦ ʢ ʧʦʷʚʣʝʥʠʶ 
ʢʘʧʝʣʴʥʦʛʦ ʦʨʦʰʝʥʠʷ. ʈʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʘʷ ʪʝʭʥʦʣʦʛʠʷ ʦʩʥʦʚʘʥʘ ʥʘ ʥʝʧʨʝʨʳʚʥʦʡ ʧʦʜʘʯʝ ʚʦʜʳ ʠ 
ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʚ ʢʦʨʥʝʦʙʠʪʘʝʤʫʶ ʟʦʥʫ ʧʦʣʠʚʥʦʡ ʢʫʣʴʪʫʨʳ ʧʦ ʩʝʪʠ ʧʦʣʠʤʝʨʥʳʭ 
ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʩ ʫʯʝʪʦʤ ʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ. ɻʣʘʚʥʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ ʵʪʦʛʦ ʩʧʦʩʦʙʘ ʦʨʦʰʝʥʠʷ- 
ʥʝʧʨʝʨʳʚʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʨʘʩʪʝʥʠʡ ʚʦʜʦʡ ʠ ʫʜʦʙʨʝʥʠʷʤʠ ʚ ʥʝʦʙʭʦʜʠʤʦʤ ʢʦʣʠʯʝʩʪʚʝ. ɺʥʝʜʨʝʥʠʝ 
ʪʝʭʥʦʣʦʛʠʠ ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʢʘʧʝʣʴʥʦʛʦ ʦʨʦʰʝʥʠʷ ʦʪʢʨʳʚʘʝʪ ʰʠʨʦʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ 
ʵʢʦʥʦʤʠʠ ʦʨʦʩʠʪʝʣʴʥʦʡ ʚʦʜʳ, ʪʦ ʝʩʪʴ ʵʢʦʥʦʤʠʷ  ʦʨʦʩʠʪʝʣʴʥʦʡ ʚʦʜʳ ʚ 3-5 ʨʘʟ, ʦʙʝʩʧʝʯʠʪʴ 
ʦʧʪʠʤʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʨʦʩʪʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ  ʢʫʣʴʪʫʨ, ʫʚʝʣʠʯʠʪʴ ʫʨʦʞʘʡʥʦʩʪʴ ʥʝ ʤʝʥʝʝ 
ʯʝʤ ʥʘ 30-50%, ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ  ʧʨʦʠʟʚʦʜʩʪʚʘ ʜʦ 90%,ʘ ʪʘʢʞʝ ʧʦʣʥʦʡ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʦʣʠʚʘ. 

ɺ ʵʪʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʟʘ ʩʯʝʪ 
ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʡ ʢʘʧʝʣʴʥʦʛʦ ʦʨʦʰʝʥʠʷ ʜʣʷ ʨʠʩʘ ʚ ʂʘʨʘʫʣʪʶʙʠʥʩʢʦʤ ʦʧʳʪʥʦʤ ʭʦʟʷʡʩʪʚʝ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʘʧʝʣʴʥʦʝ ʦʨʦʰʝʥʠʝ, ʢʦʥʪʫʨ ʫʚʣʘʞʥʝʥʠʷ, ʨʝʞʠʤ ʦʨʦʰʝʥʠʷ, 
ʦʨʦʩʠʪʝʣʴʥʘʷ ʥʦʨʤʘ, ʵʚʘʧʦʪʨʘʥʩʧʠʨʘʮʠʷ 

 

ɺʚʝʜʝʥʠʝ. ʈʠʩ, ʢʘʢ ʠ ʚʳʩʰʠʝ ʨʘʩʪʝʥʠʷ, ʩʥʘʙʞʘʝʪ ʥʘʜʟʝʤʥʳʝ ʦʨʛʘʥʳ ʚʦʜʦʡ ʧʨʠ 
ʧʦʤʦʱʠ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ. ɺʤʝʩʪʝ ʩ ʵʪʠʤ ʩʦʨʪʘ ʨʠʩʘ ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʶʪʩʷ ʜʨʫʛ ʦʪ 
ʜʨʫʛʘ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʨʝʞʠʤʫ ʚʣʘʞʥʦʩʪʠ ʧʦʯʚʳ ʠ ʢ ʩʣʦʶ ʚʦʜʳ ʥʘ ʯʝʢʘʭ. ʆʩʥʦʚʥʦʝ 

ʥʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʚʦʜʳ ʨʠʩʦʤ ʨʘʩʭʦʜʫʝʪʩʷ ʩ ʬʘʟʳ ʚʳʭʦʜʘ ʚ ʪʨʫʙʢʫ ʤʦʣʦʯʥʦʡ 
ʩʧʝʣʦʩʪʠ. ʕʪʦʪ ʧʝʨʠʦʜ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦ ʩʦʚʧʘʜʘʝʪ ʩʫʭʠʤ ʠ ʞʘʨʢʠʤ ʩʝʟʦʥʘʤ ʛʦʜʘ. 

ʐʠʨʦʢʦʝ ʚʥʝʜʨʝʥʠʝ ʢʫʣʴʪʫʨʳ ʨʠʩʘ ʥʘ ʟʘʩʦʣʝʥʥʳʭ ʟʝʤʣʷʭ ʩʚʷʟʘʥʦ ʩ ʫʩʪʘʥʦʚʣʝʥʠʝʤ 
ʪʘʢʦʛʦ ʚʦʜʥʦʛʦ ʨʝʞʠʤʘ, ʢʦʪʦʨʳʡ ʧʨʠ ʤʠʥʠʤʘʣʴʥʳʭ ʦʨʦʩʠʪʝʣʴʥʳʭ ʥʦʨʤʘʭ ʦʙʝʩʧʝʯʠʚʘʝʪ   ʢ
ʘʯʝʩʪʚʝʥʥʳʡ ʫʨʦʞʘʠ. ɺ ʩʦʦʪʚʝʩʪʚʠʠ ʩ ʙʠʦʣʦʛʠʯʝʩʢʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʢʫʣʴʪʫʨʳ ʨʠʩʘ ʚʝʛʝ

ʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʧʦ ʝʛʦ ʦʪʥʦʰʝʥʠʶ ʢ ʩʣʦʶ ʚʦʜʳ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʨʠʩʦʚʦʛʦ ʧʦʣʷ    ʜʝʣʠʪʩ
 ̫ʥʘ ʜʚʝ ʨʘʚʥʳʝ ʯʘʩʪʠ: ʦʪ ʧʦʩʝʚʘ ʜʦ ʧʦʣʫʯʝʥʠʷ ʧʦʣʥʳʭ ʚʩʭʦʜʦʚ ʠ ʦʪ ʢʫʱʝʥʠʷ ʜʦ ʩʦʟʨʝʚʘʥʠ
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 ̫[1-6]. 
ɺʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʝʥʠʷ ʚʳʩʦʢʠʭ ʫʨʦʞʘʝʚ ʨʠʩʘ ʥʘ ʤʘʣʦʧʨʦʜʫʢʪʠʚʥʳʭ ʟʘʩʦʣʝʥʥʳʭ 

ʟʝʤʣʷʭ ʠ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʠʩʦʩʝʷʥʠʷ ʜʦʢʘʟʘʥʦ ʤʥʦʛʠʤʠ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ ʠ 

ʚ ʨʝʟʫʣʴʪʘʪʝ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʨʘʟʥʳʝ ʬʘʟʳ ʚʝʛʝʪʘʮʠʠ  ʨʠʩʘ  ʥʝʦʜʠʥʘʢʦʚʦ ʦʪʥʦʩʠʪʩʷ ʢ 
ʩʣʦʶ ʚʦʜʳ [7-10]. 

ʆʨʦʰʝʥʠʝ ʟʥʘʯʠʪʝʣʴʥʦ ʠʟʤʝʥʷʝʪ ʤʝʣʠʦʨʘʪʠʚʥʦ-ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ 
ʪʝʨʨʠʪʦʨʠʠ, ʩʧʦʩʦʙʩʪʚʫʷ ʧʦʜʲʝʤʫ ʫʨʦʚʥʷ  ʛʨʫʥʪʦʚʳʭ ʚʦʜ, ʢ ʫʚʝʣʝʯʝʥʠʶ ʩʪʝʧʝʥʠ ʠʭ 
ʤʠʥʝʨʘʣʠʟʘʮʠʠ, ʚʪʦʨʠʯʥʦʛʦ ʟʘʙʦʣʘʯʠʚʘʥʠʷ ʠ ʟʘʩʦʣʝʥʠʷ ʧʦʯʚ ʠ ʧʦʜʩʪʠʣʘʶʱʠʭ ʛʨʫʥʪʦʚ. 

ɼʝʪʘʣʴʥʦʝ ʠʟʫʯʝʥʠʝ ʚʦʜʥʦʛʦ ʙʘʣʘʥʩʘ ʦʨʦʰʘʝʤʳʭ ʟʝʤʝʣʴ ʧʦʟʚʦʣʷʝʪ ʨʘʟʨʘʙʦʪʘʪʴ 
ʤʝʨʦʧʨʠʷʪʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʩʦʭʨʘʥʝʥʠʝ ʙʣʘʛʦʧʨʠʷʪʥʦʡ ʤʝʣʠʦʨʘʪʠʚʥʦʡ ʦʙʩʪʘʥʦʚʢʠ. ɺ 

ʯʠʩʣʝ ʚʘʞʥʝʡʰʠʭ-ʩʪʨʦʛʦʝ ʥʦʨʤʠʨʦʚʘʥʠʝ ʚʦʜʦʧʦʜʘʯʠ ʥʘ ʦʨʦʰʘʝʤʳʭ ʟʝʤʣʷʭ [11]. 
ʈʘʟʥʦʩʪʦʨʦʥʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʧʨʘʢʪʠʢʘ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʧʨʠ ʪʨʘʜʠʮʠʦʥʥʦʤ 

ʩʧʦʩʦʙʝ ʧʦʩʝʚʘ ʨʠʩʘ ʥʘʙʣʶʜʘʝʪʩʷ ʛʠʙʝʣʴ ʩʝʤʷʥ ʜʦʩʪʠʛʘʶʱʘʷ 60-70% ʠ ʙʦʣʴʰʝ [12].ʅʘ 

ʧʨʦʨʘʩʪʘʥʠʝ ʩʝʤʷʥ ʛʫʙʠʪʝʣʴʥʦ ʜʝʡʩʪʚʫʶʪ ʧʨʦʜʫʢʪʳ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ, ʦʩʦʙʝʥʥʦ 
ʫʩʠʣʠʚʘʶʱʠʝʩʷ ʧʦʜ ʩʣʦʝʤ ʚʦʜʳ [13], ʩʪʝʧʝʥʴ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʢʠʩʣʦʨʦʜʦʤ [14] ʠ.ʪ.ʜ. 

ɺʩʷʢʘʷ ʪʝʭʥʠʯʝʩʢʠ ʩʦʚʝʨʰʝʥʥʘʷ ʦʨʦʩʠʪʝʣʴʥʘʷ ʩʠʩʪʝʤʘ ʜʦʣʞʥʘ ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʧʦ 
ʢʨʘʡʥʝʡ ʤʝʨʝ ʪʨʝʤ ʩʣʝʜʫʶʱʠʤ ʦʩʥʦʚʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ: ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʥʠʷ 
ʦʧʝʨʘʪʠʚʥʦʛʦ  ʫʩʣʦʚʠʷ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ ʧʨʠ 

ʥʘʠʤʝʥʴʰʠʭ ʟʘʪʨʘʪʘʭ ʦʨʦʩʠʪʝʣʴʥʦʡ ʚʦʜʳ; ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʫʯʝʪʘ ʠ ʚʦʜʦʨʘʩʧʨʝʜʝʣʝʥʠʷ 
ʦʙʝʩʧʝʯʠʪʴ ʚʳʩʦʢʫʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʪʨʫʜʘ ʠ ʵʬʬʝʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʤʝʭʘʥʠʟʤʦʚ; ʥʝ ʜʦʧʫʩʢʘʪʴ ʥʝʦʙʨʘʪʠʤʳʭ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʥʘ ʜʘʥʥʦʤ ʤʘʩʩʠʚʝ. 
ʊʨʝʙʦʚʘʥʠʷ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʠ ʚʦʜʦʦʙʝʩʧʝʯʝʥʥʦʩʪʠ- ʦʙʱʝʝ ʜʣʷ ʚʩʷʢʦʡ ʦʨʦʩʠʪʝʣʴʥʦʡ 

ʩʠʩʪʝʤʳ. ʆʜʥʘʢʦ ʥʠ ʦʜʥʘ ʦʨʦʩʠʪʝʣʴʥʘʷ ʩʠʩʪʝʤʘ ʥʝ ʧʨʦʝʢʪʠʨʫʝʪʩʷ ʠʟ ʫʩʣʦʚʠʡ 100% 

ʚʦʜʦʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʚʦ ʚʩʝ ʛʦʜʳ ʝʝ ʵʢʩʧʣʫʘʪʘʮʠʠ. ʆʧʪʠʤʘʣʴʥʦʡ ʜʦʣʞʥʘ ʩʯʠʪʘʪʴʩʷ ʪʘʢʘʷ 
ʪʝʭʥʦʣʦʛʠʷ ʚʦʟʜʝʣʳʚʘʥʠʷ ʨʠʩʘ, ʢʦʪʦʨʘʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʝ ʪʦʣʴʢʦ ʙʦʣʴʰʦʡ ʫʨʦʞʘʡ  ʨʠʩʘ, ʥʦ 

ʠ ʚʦʟʤʦʞʥʦ ʚʳʩʦʢʠʡ ʫʨʦʞʘʡ ʧʨʠ ʥʘʠʤʝʥʴʰʠʭ ʟʘʪʨʘʪʘʭ ʥʘ ʝʜʠʥʠʮʫ ʧʨʦʜʫʢʮʠʠ. 
ʉ 1970 ʚ ʩʪʨʘʥʘʭ ʉʅɻ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʦʧʳʪʳ  ʧʦ ʢʘʧʝʣʴʥʦʤʫ ʦʨʦʰʝʥʠʶ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʦʨʦʩʠʪʝʣʴʥʳʭ ʥʦʨʤ ʨʠʩʘ ʩ ʫʯʝʪʦʤ ʠʟʤʝʥʝʥʠʷ ʛʠʜʨʦʛʝʦʣʦʛʦ-ʤʝʣʠʦʨʘʪʠʚʥʳʭ ʠ 

ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʡ ʚʥʝʩʣʠ ʦʛʨʦʤʥʳʡ ʚʢʣʘʜ ʫʯʝʥʳʝ ɹ.ɻ.ʐʪʝʧʘ, ɻ.ʖ. ʐʝʡʥʢʠʥ, ɼ.ʇ. 
ʉʝʤʘʰ, ʅ.ʌ. ʅʦʩʝʥʢʦ, ɽ.ʉ. ɸʢʦʧʦʚ, ɺ.ʉ. ʂʨʘʩʥʦʯʝʥʢʦʚ, ʄ.ʂ. ɻʘʜʞʠʝʚ, ʄ.ʀ. ʈʦʤʘʱʝʥʢʦ, 

ʅ.ɺ. ɹʘʰʠʨʦʚ, ʆʣʝʡʥʠʢ ʃ. [15] ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʢʦʪʦʨʳʭ ʙʳʣʠ ʠʟʜʘʥʳ ʨʷʜ ʨʝʢʦʤʝʥʜʘʮʠʠ 
ʧʦ ʢʘʧʝʣʴʥʦʤʫ ʦʨʦʰʝʥʠʶ ʨʠʩʘ. 

ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʥʦʚʘʷ ʪʝʭʥʦʣʦʛʠʷ ʚʦʟʜʝʣʳʚʘʥʠʝ ʨʠʩʘ ʚ ʂʘʟʘʭʩʪʘʥʝ ʥʘ ʦʩʥʦʚʝ  ʢʘʧʝ

ʣʴʥʦʛʦ ʦʨʦʰʝʥʠʷ, ʷʚʣʷʶʱʝʛʦʩʷ ʥʘʠʙʦʣʝʝ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʩʧʦʩʦʙʦ ʨʘʮʠʦʥʘʣʴʥʦʛʦ 
ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʨʦʩʠʪʝʣʴʥʦʡ  ʚʦʜʳ ʧʨʝʜʣʦʞʝʥʘ ʂʘʟʘʭʩʢʠʤ ʅʀʀ ʟʝʤʣʝʜʝʣʠʷ ʠ ʨʘʩʪʝʥʠʝʚʦ

ʜʩʪʚʘ. 
ʈʝʟʫʣʴʪaʪʳ ʦʧʳʪa, ʧʨʦʚʝʜʝʥʥʦʛʦ ʚʥʝ ʨʠʩʦʚʦʡ ʦʨʦʩʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ, ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʩʧʝʮʠaʣʴʥʦʛʦ aʛʨʝʛaʪa ʧʨʦʠʟʚʦʜʩʪʚa ʂʅʈ ʦʙʝʩʧʝʯʠʚaʶʱʝʛʦ ʦʜʥʦʚʨʝʤʝʥʥʦʝ 

ʨaʟʚʝʨʪʳʚaʥʠʝ ʠ ʫʢʣaʜʢʫ ʢaʧʝʣʴʥʳʭ ʣʠʥʠʡ, ʨaʩʪʷʞʢʫ ʠ ʫʢʣaʜʢʫ ʤʫʣʴʯʠʨʫʶʱʝʡ ʧʣʝʥʢʠ, 
ʧʦʩʝʚ ʨʠʩa ʯʝʨʝʟ ʧʨʦʨʝʟaʥʥʳʝ ʚ ʥʝʡ ʦʪʚʝʨʩʪʚʠʷ, ʧʦʢaʟaʣʠ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʨʝʟʫʣʴʪaʪʳ. 

ʋʨʦʞaʡʥʦʩʪʴ ʨʠʩa ʦʙʳʯʥʦ ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʨʠʩʦʩʝʶʱʝʡ ʧʨaʢʪʠʢʝ ʂaʟaʭʩʪaʥa ʩ 
ʧʨʠʤʝʥʝʥʠʝʤ aʟʦʪʦ-ʬʦʩʬʦʨʥʳʭ ʫʜʦʙʨʝʥʠʡ ʜʦʩʪʠʛaʣa 42,1-48,5 ʮ/ʛa ʧʦ ʩʨaʚʥʝʥʠʶ ʩ 
ʥʝʫʜʦʙʨʝʥʥʳʤ ʫʯaʩʪʢʦʤ-23,6-25,4ʮ/ʛa. ʇʨʠ ʵʪʦʤ ʤʥʦʛʦʢʨaʪʥʦ ʩʥʠʞaʝʪʩʷ ʟaʩʦʨʝʥʥʦʩʪʴ 

ʧʦʩʝʚʦʚ, ʧʦʨaʞaʝʤʦʩʪʴ ʨaʩʪʝʥʠʡ ʙʦʣʝʟʥʷʤʠ ʠ ʚʨʝʜʠʪʝʣʷʤʠ, a ʨaʩʭʦʜ ʧʦʣʠʚʥʦʡ ʚʦʜʳ 
ʩʦʢʨaʱaʝʪʩʷ ʥa ʧʦʨʷʜʦʢ ʧʦ ʩʨaʚʥʝʥʠʶ ʩ ʦʙʳʯʥʦʡ ʪʝʭʥʦʣʦʛʠʝʡ ʚʦʟʜʝʣʳʚaʥʠʷ ʨʠʩa ʩ 

ʟaʪʦʧʣʝʥʠʝʤ. 
ʇʦʚʳʰʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜa ʧʨʠ ʦʨʦʰʝʥʠʠ, ʛaʨaʥʪʠʨʦʚaʥʥaʷ ʩʪaʙʠʣʠ-

ʟaʮʠʷ  ʚʳʩʦʢʦʛʦ ʫʨʦʞaʷ, ʵʢʦʥʦʤʠʷ ʚʦʜʳ, aʚʪʦʤaʪʠʟaʮʠʷ ʫʧʨaʚʣʝʥʠʝʤ ʚʦʜʦʨaʩʧʨʝʜʝʣʝʥʠʷ 

ʠ ʧʦʣʠʚʦʚ ʚʩʝ ʵʪʦ ʷʚʣʷʝʪʩʷ ʦʪʣʠʯʠʪʝʣʴʥʦʡ ʥʦʚʠʟʥʦʡ ʥaʰʝʛʦ ʦʧʳʪa ʩ ʠʩʧʦʣʴʟʦʚaʥʠʝʤ 
ʧʨʠʥʮʠʧa ʧʨʷʤʦʛʦ ʧʦʩʝʚa ʩ ʚʦʟʜʝʣʳʚaʥʠʝʤ ʢʫʣʴʪʫʨ ʥa ʧʦʩʪʦʷʥʥʳʭ ʛʨʝʙʥʷʭ ʠ ʧʨʠʤʝʥʝʥʠʝ 

ʨaʟʣʠʯʥʳʭ ʩʧʦʩʦʙʦʚ ʢaʧʝʣʴʥʦʛʦ ʦʨʦʰʝʥʠʷ. 
ʀʩʩʣʝʜʦʚaʥʠʷ ʧʦ ʦʙʦʩʥʦʚaʥʠʶ ʨaʮʠʦʥaʣʴʥʳʭ ʥʦʨʤ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʷ ʩʝʣʴʩʢʦʭʦ-
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ʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʠ ʚʦʜʥʦ-ʙaʣaʥʩʦʚʳʝ ʥaʙʣʶʜʝʥʠʷ ʧʨʦʚʦʜʠʣʠ ʥa ʂaʨaʫʣʪʶʙʠʥʩʢʦʤ 
ʦʧʳʪʥʦʤ ʭʦʟʷʡʩʪʚʝ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʦʨʦʩʠʪʝʣʴʥʦʡ ʥʦʨʤʳ ʧʨʠ ʢaʧʝʣʴʥʦʤ ʦʨʦʰʝʥʠʠ. 

ʂaʨaʫʣʪʶʙʠʥʩʢʦʝ ʦʧʳʪʥʦʝ ʭʦʟʷʡʩʪʚʦ ʩ ʦʙʱʝʡ ʧʣʦʱaʜʴʶ 1297,2 ʛa ʨaʩʧʦʣʦʞʝʥʦ ʥa 

ʮʝʥʪʨaʣʴʥʦʡ ʦʨʦʰaʝʤʦʡ ʟʦʥʝ ʂʳʟʳʣʦʨʜʠʥʩʢʦʡ ʦʙʣaʩʪʠ, ʛʜʝ ʧʦʯʚʳ  ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ        
ʧʨʝʜʩʪaʚʣʝʥʳ ʩʫʛʣʠʥʢaʤʠ ʠ ʛʣʠʥaʤʠ. ʇʦ ʚʩʝʤ ʨaʟʨʝʟaʤ ʦʪʤʝʯaʝʪʩʷ ʥaʩʣʦʝʥʠʝ ɻ ʪʠʭʛʨʫʥʪʦ,

ʜʦ ʛʣʫʙʠʥʳ 1,2ʤ ʧʦ ʧʦʯʚʝʥʥʦʤʫ ʧʨʦʬʠʣʶ ʧʨʝʦʙʣaʜaʁ ʪ ʩʫʛʣʠʥʢʠ ʠ ʛʣʠʥʳ ʪʷʞʝʣʦʛʦ ʤʝʭaʥ
ʠʯʝʩʢʦʛʦ ʩʦʩʪaʚa. A ʚʦʜʦʥʦʩʥʳʡ ʛʦʨʠʟʦʥʪ ʚ ʦʩʥʦʚʥʦʤ ʧʨʝʜʩʪaʚʣʝʥ ʤʝʣʢʦʟʝʨʥʠʩʪʳʤʠ        
ʧʝʩʢaʤʠ ʠ ʟaʣʝʛaʝʪ ʥa ʛʣʫʙʠʥʝ ʙʦʣʝʝ 2,5 ʤ. ɻʨʫʥʪʦʚʳʝ ʚʦʜʳ ʦʧʳʪʥʦʛʦ ʫʯaʩʪʢa  ʥaʭʦʜʷʪʩʷ ʚ

ʧʦʩʪʦʷʥʥʦʤ ʥaʧʦʨʝ ʜʦ 0,5ʤ. ʀʭ ʚʝʨʭʥʠʡ ʤʝʪʨʦʚʳʡ ʩʣʦʡ ʭaʨaʢʪʝʨʠʟʫʝʪʩʷ ʩʨaʚʥʠʪʝʣʴʥʦ 
ʙʣaʛʦʧʨʠʷʪʥʳʤʠ ʜʣʷ ʦʨʦʰʝʥʠʷ ʚʦʜʥʦ-ʬʠʟʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚaʤʠ:ʧʣʦʪʥʦʩʪʴ ʩʦʩʪaʚʣʷʝʪ ʚ 

ʩʨʝʜʥʝʤ 1,35...1,40 ʛ/ʩʤ3, ʦʙʱa̫  ʧʦʨʠʩʪʦʩʪʴ -56%. ʇʨʠ ʫʚʣaʞʥʝʥʠʠ ʚʝʨʭʥʝʛʦ ʤʝʪʨʦʚʦʛʦ 
ʛʦʨʠʟʦʥʪa ʧʦʯʚʳ ʜʦ ʥaʠʤʝʥʴʰʝʡ ʚʣaʛʦʝʤʢʦʩʪʠ ʩʦʜʝʨʞaʥʠʝ ʧʨʦʜʫʢʪʠʚʥʦʡ ʚʣaʛʠ (ʚ 
ʜʠaʧaʟʦʥʝ ʦʪ ʅɺ ʜʦ ɺɿ) ʩʦʩʪaʚʣʷʝʪ ʙʦʣʝʝ 160 ʤʤ, ʧʨʠ ʵʪʦʤ ʚ ʥaʠʙʦʣʝʝ ʜʦʩʪʫʧʥʦʡ ʬʦʨʤʝ 

(ʦʪ ʅɺ ʜʦ ɺʈʂ)-ʦʢʦʣʦ 70ʤʤ. ɺʦʜʦʧʨʦʥʠʮaʝʤʦʩʪʴ ʧʦʯʚ ʩʨʝʜʥʷʷ: ʩʫʤʤaʨʥʦʝ ʚʧʠʪʳʚaʥʠʝ 
ʚʦʜʳ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʯʚʳ ʚ ʧʝʨʚʳʡ ʯaʩ ʦʨʦʰʝʥʠʷ - ʦʢʦʣʦ 60ʤʤ. 

ʅa ʫʯaʩʪʢʝ ʩ ʦʪʢʨʳʪʦʡ ʦʨʦʩʠʪʝʣʴʥʦʡ ʩʝʪʴʶ ʛʨʫʥʪʦʚʳʝ ʚʦʜʳ ʧʦʜʥʠʤaʣʠʩʴ ʩʦ 
ʩʢʦʨʦʩʪʴʶ 1,2-1,5ʤ/ʛʦʜ, a ʚ ʤʝʩʪaʭ ʩʢʦʧʣʝʥʠʷ ʩʙʨʦʩʥʳʭ ʚʦʜ -2,0-2,5ʤ/ʛʦʜ. ʅa ʫʯaʩʪʢaʭ ʩ 
ʟaʢʨʳʪʦʡ ʩʝʪʴʶ ʧʦʜʲʝʤ ʛʨʫʥʪʦʚʳʭ ʠʟʤʝʥʷʣʩʷ ʦʪ 0,5 ʜʦ 0,8ʤ ʚ ʛʦʜ. ʆʩʥʦʚʥʦʡ ʠʩʪʦʯʥʠʢ 

ʧʠʪaʥʠʷ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ï ʬʠʣʴʪʨaʮʠʦʥʥʳʝ ʧʦʪʝʨʠ ʚ ʦʨʦʩʠʪʝʣʴʥʦʡ ʩʝʪʠ. ʄʥʦʛʦʣʝʪʥʠʡ 
aʥaʣʠʟ ʚʦʜʥʦʛʦ ʙaʣaʥʩa ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʥa ʩʠʩʪʝʤaʭ ʩ ʟaʢʨʳʪʳʤʠ 

ʧʦʜʚʦʜʷʱʠʤʠ ʩʝʪʷʤʠ ʪʨʫʙʦʧʨʦʚʦʜaʤʠ ʧʦʪʝʨʠ ʚ ʩʝʪʠ ʩʦʩʪaʚʣʷʝʪ ʦʢʦʣʦ 40%, a ʥa ʫʯaʩʪʢaʭ 
ʩ ʦʪʢʨʳʪʦʡ ʦʨʦʩʠʪʝʣʴʥʦʡ ʩʝʪʴʶ ʜʦʩʪʠʛaʁ ʪ 90% ʦʙʱʝʛʦ ʧʨʠʨʦʩʪa ʟaʧaʩʦʚ ʛʨʫʥʪʦʚʳʭ ʚʦʜ. 

ʅa ʬʦʨʤʠʨʦʚaʥʠʝ ʚʦʜʥʦʛʦ ʙaʣaʥʩa aʪʤʦʩʬʝʨʥʳʝ ʦʩaʜʢʠ ʷʚʣʷʶʪʩʷ ʦʜʥʠʤ ʠʟ 

ʛʣaʚʥʝʡʰʠʭ ʠʩʪʦʯʥʠʢʦʚ ʧʠʪaʥʠʷ. ʆʜʥaʢʦ ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʚʳʧaʜaʁ ʱʠʭ ʦʩaʜʢʦʚ ʥʝ ʜaʝʪ 
ʧʨʝʜʩʪaʚʣʝʥʠʝ ʦʙ ʠʭ ʨaʩʧʨʝʜʝʣʝʥʠʠ ʧʦ ʧʣʦʱaʜʠ ʠ ʚ ʨaʟʨʝʟʝ. ʊʦʣʴʢʦ ʩʧʝʮʠaʣʴʥʳʤʠ 

ʠʩʩʣʝʜʦʚaʥʠʷʤʠ ʤʦʞʥʦ ʫʩʪaʥʦʚʠʪʴ, ʢaʢa̫  ʯaʩʪʴ ʦʩaʜʢʦʚ ʨaʩʭʦʜʫʝʪʩʷ ʥa ʧʦʚʝʨʭʥʦʩʪʥʳʡ 
ʩʪʦʢ, ʠʥʬʠʣʴʪʨaʮʠʶ ʠ ʠʩʧaʨʝʥʠʝ. 

ʄaʪʝʨʠaʣʳ ʠ ʤʝʪʦʜʳ. ʇʦʣʝʚʳʝ ʦʧʳʪʳ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʚ 2017ï2019 ʛʛ. ɿa ʵʪʠ 

ʛʦʜʳ ʠʩʩʣʝʜʦʚaʥʠʡ ʩʨʝʜʥʝʛʦʜʦʚa̫  ʩʫʤʤa ʦʩaʜʢʦʚ ʢʦʣʝʙaʣaʩʴ ʦʪ 95 ʜʦ 115 ʤʤ. 
ʈaʩʧʨʝʜʝʣʷʣʠʩʴ ʦʥʠ ʥʝʦʜʠʥaʢʦʚʦ ʢaʢ ʧʦ ʧʣʦʱaʜʠ, ʪaʢ ʠ ʚ ʪʝʯʝʥʠʝ ʛʦʜa. ɺ ʦʩʝʥʥʝ-ʟʠʤʥʠʡ 

ʧʝʨʠʦʜ (ʩ ʩʝʥʪʷʙʨʷ ʧʦ ʤaʨʪ) ʚʳʧaʜaʝʪ 50-60% ʦʩaʜʢʦʚ, ʧʨʠʯʝʤ ʠʭ ʨaʩʧʨʝʜʝʣʝʥʠʝ ʧʦ 
ʧʦʚʝʨʭʥʦʩʪʠ ʢʨaʡʥʝ ʥʝʨaʚʥʦʤʝʨʥʦ, ʯʪʦ ʩʚʷʟaʥʦ ʩ ʨʝʣʴʝʬʦʤ ʠ ʭaʨaʢʪʝʨʦʤ ʦʙʨaʙʦʪʢʠ ʧʦʯʚ. 
ʆʩaʜʢʠ ʟʠʤʥʝʛʦ ʧʝʨʠʦʜa ʦʢaʟʳʚaʁ ʪ ʟʥaʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥa ʬʦʨʤʠʨʦʚaʥʠʝ ʚʦʜʥʦ-

ʩʦʣʝʚʦʛʦ ʨʝʞʠʤa ʧʦʯʚ ʠ ʧʦʜʩʪʠʣaʁ ʱʠʭ ʛʨʫʥʪʦʚ, a ʪaʢʞʝ ʛʨʫʥʪʦʚʳʭ ʚʦʜ, a ʦʩaʜʢʠ ʣʝʪʥʝʛʦ 
ʧʝʨʠʦʜa, ʢaʢ ʧʨaʚʠʣʦ ï ʥʝʟʥaʯʠʪʝʣʴʥʦʝ, ʧʦʩʢʦʣʴʢʫ ʙʦʣʴʰa̫  ʯaʩʪʴ ʚʳʧaʜaʁ ʱʠʭ ʜʦʞʜʝʡ 

(60%) ʥʝ ʧʨʝʚʳʰaʝʪ 5ʤʤ/ʩʫʪ. ʆʥʠ ʪʦʣʴʢʦ ʫʤʝʥʴʰaʁ ʪ ʜʝʬʠʮʠʪ ʚʣaʞʥʦʩʪʠ ʚʦʟʜʫʭa ʠ 
ʨaʩʭʦʜʫʶʪʩʷ ʥa ʩʫʤʤaʨʥʦʝ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʝ. 

ʆʩʥʦʚʥʳʝ ʩʦʩʪaʚʣʷʶʱʠʝ ɻ ʣʝʤʝʥʪʳ ʢaʧʝʣʴʥʦʛʦ ʦʨʦʰʝʥʠʷ ʧʨʝʜʩʪaʚʣʝʥʳ ʥa ʨʠʩʫʥʢʝ 

1. ʂ  ʥʠʤ ʦʪʥʦʩʷʪʩʷ  ʛʦʣʦʚʥʦʡ ʚʦʜʦʟaʙʦʨʥʳʡ ʫʟʝʣ (ʥaʩʦʩʥa̫  ʩʪaʥʮʠʷ), ʧʦʜʢʦʨʤʦʯʥʳʡ ʫʟʝʣ, 
ʬʠʣʴʪʨʦʩʪaʥʮʠʷ,  ʢaʧʝʣʴʥʳʝ ʣʠʥʠʠ (ʈʠʩʫʥʦʢ 1). 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ  ʧʦʣʠʚʥʦʡ ʥʦʨʤʳ  ʠʟʫʯaʣʠ ʩʣʝʜʫʶʱʠʝ ʚaʨʠaʥʪʳ: 
1-ʡ ʚaʨʠaʥʪ ï ʇʦʜʜʝʨʞʢa ʚʣaʞʥʦʩʪʠ ʧʦʯʚʳ ʥa ʛʣʫʙʠʥʝ 0,2 ʤ ʥʝ ʥʠʞʝ 75% ʅɺ; 
2-ʡ ʚaʨʠaʥʪ ï ʇʦʜʜʝʨʞʢa ʚʣaʞʥʦʩʪʠ ʧʦʯʚʳ ʥa ʛʣʫʙʠʥʝ 0,2 ʤ ʥʝ ʥʠʞʝ 85% ʅɺ; 

3-ʡ ʚaʨʠaʥʪ ï ʇʦʜʜʝʨʞʢa ʚʣaʞʥʦʩʪʠ ʧʦʯʚʳ ʥa ʛʣʫʙʠʥʝ 0,2 ʤ ʥʝ ʥʠʞʝ 95% ʅɺ. 
           ɼʣʷ ʚʩʝʭ ʚaʨʠaʥʪʦʚ ʦʜʠʥaʢʦʚʳʡ ʬʦʥ NPK (ʨʠʩʫʥʢʠ 2,3). 
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ʈʠʩʫʥʦʢ 1 ï ʉʦʩʪaʚʥʳʝ ʵʣʝʤʝʥʪʳ ʜʣʷ ʢaʧʝʣʴʥʦʛʦ ʦʨʦʰʝʥʠʷ ʨʠʩa 

 

 
 

ʈʠʩʫʥʦʢ 2 ï ʉʭʝʤa ʦʧʳʪa ʠʟʫʯʝʥʠʷ ʢaʧʝʣʴʥʦʛʦ ʦʨʦʰʝʥʠʷ ʧʦ ʚʦʜʥʦʤʫ ʨʝʞʠʤʫ ʧʦʯʚʳ 

 

ʆʧʳʪ ʧʨʦʚʦʜʠʣʩʷ ʤʝʪʦʜʦʤ ʨaʩʱʝʧʣʝʥʥʳʭ ʜʝʣʷʥʦʢ ʧʨʠ ʦʜʥʦʷʨʫʩʥʦʤ 
ʩʠʩʪʝʤaʪʠʯʝʩʢʦʤ ʨaʩʧʦʣʦʞʝʥʠʠ ʚaʨʠaʥʪʦʚ. ʇʦʚʪʦʨʥʦʩʪʴ ʪʨʝʭʢʨaʪʥa̫ , ʫʯʝʪʥa̫  ʧʣʦʱaʜʴ 
ʜʝʣʷʥʦʢ ʩʦʛʣaʩʥʦ ʧʦ ʨʝʞʠʤʫ ʦʨʦʰʝʥʠʷ. ʇʦʣʝʚʳʝ ʦʧʳʪʳ ʧʨʠʜʝʨʞʠʚaʣʠʩʴ ʩʦʙʣʶʜʝʥʠʝʤ 

ʪʨʝʙʦʚaʥʠʡ ʤʝʪʦʜʠʢ ʦʧʳʪʥʦʛʦ ʜʝʣa [16]. 
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ʈʠʩʫʥʦʢ 3 ï ʇʦʣʝʚʳʝ ʟaʢʣaʜʢʠ ʜʣʷ ʠʟʫʯʝʥʠʷ ʢaʧʝʣʴʥʦʛʦ ʦʨʦʰʝʥʠʷ ʨʠʩa 

 

ʇʣʦʪʥʦʩʪʴ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʩʣʦʞʝʥʠʷ ʧʦʯʚʳ ʦʧʨʝʜʝʣʷʣʠ ʧʦ A.ʅ.ʂaʯʠʥʩʢʦʤʫ ʯʝʨʝʟ 
0,1ʤ, ʪʚʝʨʜʦʡ ʬaʟʳ ïʧʠʢʥʦʤʝʪʨʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ ʜʣʷ ʪʝʭ ʞʝ ʩʣʦʝʚ. ɺʣaʞʥʦʩʪʴ ʧʦʯʚʳ 
ʠʟʤʝʨʷʣʠ ʪʝʨʤʦʩʪaʪʥʦ-ʚʝʩʦʚʳʤ ʤʝʪʦʜʦʤ ʚ ʩʣʦʝ ʧʦʯʚʳ 0-1ʤ, ʝʞʝʜʥʝʚʥʦ ʥaʙʣʶʜaʣʠ ʟa 

ʜaʚʣʝʥʠʝʤ ʧʦʯʚʝʥʥʦʡ ʚʣaʛʠ.  ʉʫʤʤaʨʥʦʝ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʝ ʦʧʨʝʜʝʣʷʣʠ ʩ ʧʦʤʦʱʴʶ 
aʚʪʦʤaʪʠʟʠʨʦʚaʥʥʦʛʦ ʩʯʝʪʯʠʢa ʌʝʥʦʣʦʛʠʯʝʩʢʠʝ ʥaʙʣʶʜʝʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥa ʦʧʳʪʥʳʭ 

ʧʣʦʱaʜʢaʭ ʢaʞʜʦʛʦ ʚaʨʠaʥʪa ʠʩʩʣʝʜʦʚaʥʠʡ. ʆʪʤʝʯaʣʠʩʴ ʜaʪʳ ʪaʢʠʭ ʬaʟ ʨaʟʚʠʪʠʷ, ʢaʢ: 
ʚʩʭʦʜʳ, ʢʫʱʝʥʠʝ, ʪʨʫʙʢʦʚaʥʠʝ, ʚʳʤʝʪʳʚaʥʠʝ ʤʝʪʝʣʦʢ, ʤʦʣʦʯʥa̫ , ʚʦʩʢʦʚa̫  ʠ ʧʦʣʥa̫  
ʩʧʝʣʦʩʪʴ ʟʝʨʥaʭ. 

ʈʝʟʫʣʴʪaʪʳ ʠʩʩʣʝʜʦʚaʥʠʡ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. ɼʣʷ ʧʦʜʜʝʨʞaʥʠʷ ʚʦʜʥʦʛʦ ʨʝʞʠʤa 
ʩʦʛʣaʩʥʦ ʧʦ ʧʝʨʚʦʤʫ ʚaʨʠaʥʪʫ ʦʧʳʪa ʧʝʨʚʳʡ ʧʦʣʠʚ ʚ 2017 ʛ. ʙʳʣʦ ʧʨʦʠʟʚʝʜʝʥʦ  19 ʤa̫ , a ʚ 

2018 ʛ. - 22 ʤa̫  ʠ ʚ 2019 ʛ. - 13 ʠʶʥʷ. ʉ ʧʦʣʠʚʥʦʡ ʥʦʨʤʦʡ 410 ʤ3/ʛa ʚ 2017  ʛʦʜʳ ʦʙʱʝʝ 
ʯʠʩʣʦ ʧʦʣʠʚʦʚ ʩʦʩʪaʚʠʣʦ 11, 13 ʠ 12 ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩ ʦʨʦʩʠʪʝʣʴʥʦʡ ʥʦʨʤʦʡ 4510, 5330, 
4920ʤ3 /ʛa. ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʧʝʨʠʦʜʦʚ ʤʝʞʜʫ ʧʦʣʠʚaʤʠ ʤʝʥʷʣaʩ ɹʦʪ 3 ʜʦ 20 ʩʫʪʦʢ . ɺ 

2017 ʛʦʜʫ ʯʠʩʣʦ ʧʦʣʠʚʦʚ ʥʦʨʤʦʡ 410 ʤ3/ʛa ʜʦ ʢʦʥʮa ʬaʟʳ ʢʫʱʝʥʠʷ ʨʠʩa ʩʦʩʪaʚʠʣʦ 5, a ʚ ʚ 
2018 ʛ. ï 4 ʠ 2019ʛ.-2, ʩ ʥʦʨʤʦʡ 370 ʤ'/ʛa ʚ ʧʦʩʣʝʜʫʶʱʠʝ ʬaʟ r ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩʦʩʪaʚʠʣʦ 

15, 16 ʠ 17 ʩ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ ʤʝʞʜʫ ʧʦʣʠʚaʤʠ ʦʪ 2 ʜʦ 16 ʩʫʪʦʢ (ʪaʙʣʠʮa 1). 
 
ʊaʙʣʠʮa 1 ï ʆʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʣʠʚʦʚ ʠ ʥʦʨʤʳ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʷ ʧʦ ʪʨʝʤ ʚaʨʠaʥʪaʤ 

 

ʇʦʢaʟaʪʝʣʠ ʂʦʣʠʯʝʩʪʚʦ ʧʦʣʠʚʦʚ  
ʇʦʣʠʚʥaʷ ʥʦʨʤa, ʤ3/ʛa 

ʆʨʦʩʠʪʝʣʴʥaʷ 
ʥʦʨʤa, ʤ3/ʛa 

ʇʦʯʚʝʥʥaʷ ʚʣaʞʥʦʩʪʴ ʧʝʨʝʜ 
ʧʦʣʠʚʦʤ, %ʅɺ 

2017ʛ. 2018ʛ. 2019ʛ.  

1-ʳʡ ʚaʨʠaʥʪ75% ʅɺ 
(h=0.2ʤ) 

11 
410 

13 
410 

12 
410 

4510,5330,4920 

2-ʡ ʚaʨʠaʥʪ85% ʅɺ,(h=0.2ʤ) 15 
370 

17 
370 

16 
370 

5550,6290,5920 

3-ʡ ʚaʨʠaʥʪ95% ʅɺ,(h=0.2ʤ) 18 
360 

16 
360 

17 
360 

6480,5760,6120 

 

ʉʦʛʣaʩʥʦ ʧʦ ʪʨʝʤ ʚaʨʠaʥʪaʤ ʚʦʜʥʦʛʦ ʨʝʞʠʤa ʧʦʯʚʳ ʵʚaʧʦʪʨaʥʩʧʠʨaʮʠʷ aɻ ʨʦʙʥʦʛʦ 
ʨʠʩa ʚaʨʴʠʨʦʚaʣaʩʴ ʚ ʧʨʝʜʝʣaʭ 6190-7510 ʤ3/ʛa. ʅaʠʙʦʣʴʰʝʝ ʯʠʩʣʝʥʥʦʝ ʟʥaʯʝʥʠʝ 
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ʩʣʦʞʠʣʦʩʴ ʚ ʪʨʝʪʴʝʤ ʚaʨʠaʥʪʝ, ʟa ʛʦʜʳ ʧʨʦʚʝʜʝʥʥʦʛʦ ʦʧʳʪa ʦʙʲʝʤ ʚ ʩʨʝʜʥʝʤ ʩʦʩʪaʚʠʣʦ -
7510 ʤ3/ʛa, ʥaʠʤʝʥʴʰa̫  ʵʚaʧʦʪʨaʥʩʧʠʨaʮʠʷ ʧʦʣʫʯʝʥa ʚ ʧʝʨʚʦʤ ʚaʨʠaʥʪʝ ʢʦʪʦʨa̫  
ʩʦʩʪaʚʣʷʝʪ 6190 ʤ3/ʛa (ʪaʙʣʠʮa 2). 

 

ʊaʙʣʠʮa 2 ï ʇʨʠ ʨaʟʥʳʭ ʨʝʞʠʤaʭ ʦʨʦʰʝʥʠʷ ʨʠʩa ʨaʩʯʝʪ ʩʫʤʤaʨʥʦʛʦ 
ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʷ   

 

ɺaʨʠa
ʥʪʳ 

ʆʨʦʩʠʪʝʣʴʥaʷ 
ʥʦʨʤa 

ʆʩaʜʢʠ ʀʩʧʦʣʴʟʦʚaʥʠʝ 
ʧʦʯʚʝʥʥʦʡ ʚʣaʛʠ 

ʕʚʦʪʨaʥʩʧʠʨaʮʠʷ, ʤ3/ʛa 

ʤ3/ʛa % ʤ3/ʛa % ʤ3/ʛa % 

1 2 3 4 5 6 7 8 
1 4920 79,48 1150 18,57 120 1,95 6190 

2 5920 81,65 1150 15,86 180 2,49 7250 
3 6120 81,49 1150 15,31 240 3,2 7510 

 

ʉʫʤʤaʨʥʦʝ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʝ ʨʠʩa ʥaʠʙʦʣʴʰʠʤ ʩʣʦʞʠʣʦʩʴ ʚ ʚaʨʠaʥʪʝ ʩ ʨʝʞʠʤʦʤ 
ʦʨʦʰʝʥʠʷ 95%ʅɺ -7510ʤ3/ʛa (ʪaʙʣʠʮa 3). ɺ ʩʪʨʫʢʪʫʨʝ ʩʫʤʤaʨʥʦʛʦ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʷ ʚ 

ʨaʟʥʳʭ ʚaʨʠaʥʪaʭ ʨʝʞʠʤa ʦʨʦʰʝʥʠʷ ʥa ʜʦʣʶ ʦʨʦʩʠʪʝʣʴʥʦʡ ʚʦʜʳ ʧʨʠʭʦʜʠʣʦʩʴ ʦʪ 79,48-
81,49 % ʦʙʱʝʛʦ ʨaʩʭʦʜa ʚʦʜʳ, ʜʦ 15,31-18,57% ʩʫʤʤaʨʥʦʛʦ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʷ ʨʠʩa ʚ 
ʦʩʥʦʚʥʦʤ ʧʦʢʨʳʚaʣʦʩʴ ʚʳʧaʜaʚʰʠʤʠ ʟa ʚʝʛʝʪaʮʠʦʥʥʳʡ ʧʝʨʠʦʜ aʪʤʦʩʬʝʨʥʳʤʠ ʦʩaʜʢaʤʠ. 

ʆʙʲʝʤ  ʚʦʜʳ ʥa ʬʦʨʤʠʨʦʚaʥʠʝ ʝʜʠʥʠʮʳ ʧʨʦʜʫʢʮʠʠ ʙʳʣʠ ʥʝʟʥaʯʠʪʝʣʴʥʦ  ʚʳʩʦʢʠʤʠ ʧʨʠ 
ʧʦʜʜʝʨʞaʥʠʠ ʧʨʝʜʧʦʣʠʚʥʦʛʦ ʧʦʨʦʛa ʚʣaʞʥʦʩʪʠ ʧʦʯʚʳ ʥa ʫʨʦʚʥʝ 75% ʅɺ. ʂaʢ ʧʦʢaʟʳʚaʝʪ 

ʨʝʟʫʣʴʪaʪʳ ʥaʙʣʶʜʝʥʠʡ, ʫʨʦʞaʡʥʦʩʪʴ ʨʠʩa ʦʙʝʩʧʝʯʠʚaʝʪʩʷ ʧʨʠ ʧʨʝʜʧʦʣʠʚʥʦʡ ʚʣaʞʥʦʩʪʠ 
ʧʦʯʚʳ ʥʝ ʥʠʞʝ 75%ʅɺ. 

 

ʊaʙʣʠʮa 3 ï ʂʦʵʬʬʠʮʠʝʥʪ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʷ ʠ ʟaʪʨaʪʳ ʦʨʦʩʠʪʝʣʴʥʦʡ ʚʦʜʳ ʧʨʠ 

ʨaʟʥʳʭ ʚʦʜʥʳʭ ʨʝʞʠʤaʭ ʧʦʯʚʳ  

 
ɺaʨʠaʥʪʳ ʉʫʤʤaʨʥʦʝ 

ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʝ 
ʤ3/ʛa 

ʋʨʦʞaʡʥʦʩʪʴ 
ʪ/ʛa 

ʆʨʦʩʠʪʝʣʴʥaʷ 
ʥʦʨʤa, ʤ3/ʛa 

ʂʦʵʬʬʠʮ
ʠʝʥʪ 

ʚʦʜʦʧʦʪʨ
ʝʙʣʝʥʠʷ 

ɿaʪʨaʪʳ 
ʦʨʦʩʠʪʝʣʴʥʦʡ 
ʚʦʜʳ ʥa 1 ʪ 
ʨʠʩa, ʤ3/ʪ 

1 2 3 4 5 6 
1 6190 4,2 4920 1473 1171 

2 7250 4,6 5920 1576 1286 
3 7510 4,0 6120 1877 1530 

ʅʉʈ05  0.3401    

 

ʇʨʦʜʫʢʪʠʚʥʦʩʪʴ ʨaʟʣʠʯʥʳʭ ʩʦʨʪʦʚ ʨʠʩa ʚ ʨʝʟʫʣʴʪaʪʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʦʧʳʪa ʧʦʢaʟaʣʠ, 
ʯʪʦ ʧʨʠ ʢaʧʝʣʴʥʦʤ ʦʨʦʰʝʥʠʠ ʝʩʪʴ ʥʝʢʦʪʦʨʳʝ ʦʪʣʠʯʠʷ ʦʪ ʪʨaʜʠʮʠʦʥʥʦʛʦ ʧʦʣʠʚa. ɽʩʣʠ  ʧʨʠ 

ʢaʧʝʣʴʥʦʤ ʦʨʦʰʝʥʠʠ ʩʨʝʜʥʷʷ ʚʳʩʦʪa ʨʠʩa ʥa 30-ʤ ʜʥʝ ʚʦʟʜʝʣʳʚaʥʠʷ ʩʦʩʪaʚʠʣa 55-56 ʩʤ, 
ʪʦʛʜa ʢaʢ ʵʪʦʪ ʧʦʢaʟaʪʝʣʴ ʧʨʠ ʪʨaʜʠʮʠʦʥʥʦʤ ʧʦʣʠʚʝ ʩʦʩʪaʚʣʷʣ 70-72 ʩʤ. ɽʩʪʝʩʪʚʝʥʥʦ 
ʜʣʠʥa ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ ʠʟʤʝʥʷʝʪʩʷ, ʝʩʣʠ  ʚ ʧʝʨʚʦʤ ʩʧʦʩʦʙʝ 3-5 ʩʤ, a ʥaʧʨʦʪʠʚ ʧʨʠ 

ʚʪʦʨʦʤ ʩʧʦʩʦʙʝ  7-10 ʩʤ. 
ɺʳʚʦʜʳ. ɺ ʨʝʟʫʣʴʪaʪʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʦʧʳʪa ʟa 2017-2019ʛʛ. ʚʥʝʜʨʝʥʠʝ ʢaʧʝʣʴʥʦʛʦ 

ʦʨʦʰʝʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʂʳʟʳʣʦʨʜʠʥʩʢʦʡ ʦʙʣaʩʪʠ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʨaʩʭʦʜ ʧʦʣʠʚʥʦʡ ʚʦʜʳ 
ʩʦʢʨaʱaʝʪʩʷ ʥa ʧʦʨʷʜʦʢ ʧʦ ʩʨaʚʥʝʥʠʶ ʩ ʦʙʳʯʥʦʡ ʪʝʭʥʦʣʦʛʠʝʡ ʚʦʟʜʝʣʳʚaʥʠʷ ʨʠʩa ʩ 
ʟaʪʦʧʣʝʥʠʝʤ. 

ɺʦʜʦʨaʩʧʨʝʜʝʣʝʥʠʝ ʥa ʨʠʩʦʚʳʭ ʦʨʦʩʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤaʭ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦ 
ʧʨʠʥʮʠʧʫ ʢʦʥʪʨʦʣʠʨʦʚaʥʠʷ ʫʨʦʚʥʝʡ ʚʦʜʳ, ʦʜʥʦʚʨʝʤʝʥʥʦ ʷʚʣʷʶʱʠʤʠʩʷ ʨʝʛʫʣʠʨʦʚaʥʠʝʤ 

ʨaʩʭʦʜʦʚ. ʊaʢʦʝ ʧʦʣʦʞʝʥʠʝ ʦʙʲʷʩʥʷʝʪʩʷ ʧʨʦʩʪʦʪʦʡ ʝʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʚ 
ʫʚʷʟʢʝ ʚʟaʠʤʦʜʝʡʩʪʚʠʷ ʚʩʝʭ ʟʚʝʥʴʝʚ ʦʨʦʩʠʪʝʣʴʥʦʡ ʩʝʪʠ. ʇʨʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚaʥʠʠ 
ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʩʫʱʝʩʪʚʫʶʱʠʭ ʨʠʩʦʚʳʭ ʦʨʦʩʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ ʥa ʟaʢʨʳʪʳʝ 

ʩʠʩʪʝʤʳ, ʪʦ ʦʥʠ ʷʚʣʷʶʪʩʷ ʥʠʟʢʦʥaʧʦʨʥʳʤʠ. ʆʪʢʨʳʪʳʝ ʚʦʜʦʧʨʦʚʦʜʷʱʠʝ ʠ ʩʙʨʦʩʥʳʝ 
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ʢaʥaʣʳ ʥʝʦʙʭʦʜʠʤʦ ʟaʤʝʥʠʪʴ ʪʨʫʙʦʧʨʦʚʦʜaʤʠ.ʇʨʝʠʤʫʱʝʩʪʚʦʤ ʧʦ ʩʨaʚʥʝʥʠʶ ʩ 
ʦʪʢʨʳʪʳʤʠ ʟaʢʨʳʪʳʝ ʨʠʩʦʚʳʝ ʩʠʩʪʝʤʳ ʩʫʱʝʩʪʚʝʥʥʳʤ ʠʤʝʶʪ ʙʦʣʝʝ ʚʳʩʦʢʠʡ ʂɿʀ  ʪʦ ʝʩʪʴ 
ʥa 10-15%  ʠ ʩʦʟʜaʝʪ  ʣʫʯʰʠʝ ʫʩʣʦʚʠʷ ʜʣʷ aʚʪʦʤaʪʠʟaʮʠʠ. 

ɹʦʣʴʰʠʥʩʪʚʦ ʨʠʩʦʩʝʶʱʠʭ ʭʦʟʷʡʩʪʚ ʥʳʥʝ ʥʫʞʜaʝʪʩʷ ʚ ʧʦʣʥʦʡ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʨaʥʝʝ 
ʧʦʩʪʨʦʝʥʥʳʭ ʨʠʩʦʚʳʭ ʩʠʩʪʝʤ ʠ ʜʦʦʩʥaʱʝʥʠʝ ʠʭ ʥʝʦʙʭʦʜʠʤʦʡ ʪʝʭʥʠʢʦʡ. ʆʜʥaʢʦ ʚʦʧʨʦʩʳ 

ʵʪʠ ʨʝʰaʪʴ ʚʝʩʴʤa ʩʣʦʞʥʦ ʠʟ-ʟa ʙʦʣʴʰʠʭ ʜʝʥʝʞʥʳʭ ʟaʪʨaʪ, ʥʝʨʝʜʢʦ ʧʨʝʚʳʰaʶʱʠʭ ʥʦʚʦʝ 
ʩʪʨʦʠʪʝʣʴʩʪʚʦ. ʈaʜʠʢaʣʴʥʳʤ ʩʨʝʜʩʪʚʦʤ ʙʦʨʴʙʳ ʩ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʧʦʪʝʨʷʤʠ 
ʦʨʦʩʠʪʝʣʴʥʳʭ ʚʦʜ ʚ ʨʫʩʣaʭ ʦʪʢʨʳʪʦʛʦ ʪʠʧa ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚaʥʠʝ 

ʧʨʦʪʠʚʦʬʠʣʴʪʨaʮʠʦʥʥʳʭ ʧʦʢʨʳʪʠʡ. ʆʩʥʦʚʥʦʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʦʪ aʚʪʦʤaʪʠʟaʮʠʠ 
ʦʙʫʩʣʦʚʣʝʥ ʧʦʚʳʰʝʥʠʝʤ ʫʨʦʞaʡʥʦʩʪʠ. ʇʨʦʮʝʥʪ ʧʨʠʙaʚʣʝʥʠʷ ʫʨʦʞaʷ ʟaʚʠʩʠʪ ʦʪ ʩʪʝʧʝʥʠ 

aʚʪʦʤaʪʠʟaʮʠʠ, ʤʝʣʠʦʨaʪʠʚʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʟʝʤʝʣʴ ʠ ʦʙʱʝʛʦ ʫʨʦʚʥʷ aʛʨʦʪʝʭʥʠʢʠ. 
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ɾʫʩʫʧʦʚa ʃ.1.פ, PhD  
 

1ϧʦʨϨʳʪ Aʪa aʪʳʥʜʳϤʳ ϧʳʟʳʣʦʨʜa ʫʥʠʚʝʨʩʠʪʝʪʽ, ϧʳʟʳʣʦʨʜa Ϩ., ϧaʟaϨʩʪaʥ  
2ʓ.ɾaʭaʝʚ aʪʳʥʜaϤʳ ϧaʟaϨ ʢϮʨʽʰ Ϥʳʣʳʤʠ-ʟʝʨʪʪʝʫ ʠʥʩʪʠʪʫʪʳ, ϧʳʟʳʣʦʨʜa Ϩ., ϧaʟaϨʩʪaʥ  

 
Aשʜaʪʧa. ɹaʨʣʳץ aʫʳʣ ʰaʨʫaʰʳʣʳסʳ ʜaץʳʣʜaʨʳʥaʥ ʞʦסaʨʳ ʞᴅʥʝ ʪײʨaץʪʳ ᴇʥʽʤ aʣʫ 

ʙaʨʣʳץ ʤᴅʜʝʥʠ ᴇʩʽʤʜʽʢʪʝʨʛʝ ʪᴅʥ ʙʽʨץaʪaʨ ʰaʨʪʪaʨʜʳ ʦʨʳʥʜaʫʜʳ ʪaʣaʧ ʝʪʝʜʽ. ɹײʣ ʰaʨʪʪaʨʜʳ ʽʩ 
ʞװʟʽʥʜʝ ʞװʟʝʛʝ aʩʳʨʫʜʳ ʝʛʽʥʰʽʣʽʢʪʽש ʞʦסaʨʳ ʤᴅʜʝʥʠʝʪʽ ʜʝʧ ʪײʞʳʨʳʤʜaʫסa ʙʦʣaʜʳ. ʉʦʥʳʤʝʥ 
 שʪʳ ʬaʢʪʦʨʣaʨʳ, ʜʝʤʝʢ, ʦʥʳ ᴇʩʽʨʫʜʽץʥa שaʣʳʧʪaʩʫʳʥʳץ שʳʣʜʳץaʪʳʩʪʳ ʜaץ aסʳʣץaʪaʨ, ᴅʨʙʽʨ ʜaץ
ʪʝʢ ʩʦסaʥ סaʥa ץaʪʳʩʪʳ ʥʝʤʝʩʝ ʦʣ װʰʽʥ ʙʽʨʽʥʰʽ ʜᴅʨʝʞʝʣʽ ʤaשʳʟʳ ʙaʨ ʞᴅʥʝ ʙʠʦʣʦʛʠʷʣʳץ ʪײʨסʳʜaʥ 
ʪʫʳʥʜaʡʪʳʥ ʥaץʪʳ ᴅʜʽʩʪʝʨʽ ʜʝ ʙʦʣaʜʳ  ʞᴅʥʝ ʦʣ ʦʩʳ ʪװʨʜʽש ʵʢʦʣʦʛʠʷʣʳץ ʝʨʝʢʰʝʣʽʢʪʝʨʽ. 

ʂװʨʽʰ ʜaץʳʣʳ ʩʫʤʝʥ ʙaʩʪʳʨʳʣʳʧ ᴇʩʫʽ ʞᴅʥʝ ʦʩʳʣaʡʰa aʪʤʦʩʬʝʨaʣʳץ ʦʪʪʝʛʽʥʝʥ 
ʦץʰaʫʣaʥסaʥ ʪʦʧʳʨaץʪa ᴇʩʽʧ, ʞʝʤʽʩ ʙʝʨʝ aʣaʪʳʥʜʳסʳ ʩʦסשʳʩʳʥʳש ʢװʨʽʰ ᴇʩʽʤʜʽʛʽʥʽש ᴇʤʽʨʽʥʜʝ 
ʞʦסaʨʳ ʞᴅʥʝ ʞaʥ-ʞaץʪʳ ʨᴇʣ aʪץaʨʤaʡʜʳ ʜʝʛʝʥʜʽ ʙʽʣʜʽʨʤʝʡʜʽ. ʉʫ ʙaʩץaʥ ʪʦʧʳʨaץʪa ʢװʨʽʰ 
ʪץײʳʤʳʥʳש ᴇʥʫʽ ʢʝʟʽʥʜʝ, ʙʽʨץaʪaʨ ʟʝʨʪʪʝʫʰʽʣʝʨʜʽש ʧʽʢʽʨʽʥʰʝ, ʞaʩʫʰaʥʳש ʙᴇʣʽʥʫʽ ʞᴅʥʝ ײʨʳץ 
ʪaʤʳʨʳʥʳש ᴇʩʫʽ ʪʝʞʝʣʝʜʽ. Aʥaʵʨʦʙʪʳ ʞʦʣסa aʫʳʩʫ ʪaʤʳʨʜʳש ᴇʩʫʽʥ ʪʝʞʝʡʜʽ ʞᴅʥʝ ײʨʳץ 
ʤʝʨʠʩʪʝʤaʩʳʥʳש ʞaʩʫʰaʣʳץ ʙᴇʣʽʥʫʽʥ ʪʦʣʳסʳʤʝʥ ʪʦץʪaʪaʜʳ. ʂװʨʽʰʪʽש ʜaʣaʣʳץ ᴇʥʛʽʰʪʽʛʽʥʽש 
ʞʝʪʢʽʣʽʢʩʽʟʜʽʛʽʥʽש ʝש ʳץʪʠʤaʣ ʩʝʙʝʙʽ ײʨʳץ ʪaʤʳʨʣaʨʳʥʳץ שaʣʳʧʪaʩʫʳʥʳש ʢʝʰʽʛʫʽ ʙʦʣʳʧ 
ʪaʙʳʣaʜʳ. 
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ɾʝʨ aʩʪʳ ʩʫaʨʫ ʞװʡʝʣʝʨʽʥ װʥʝʤʽ ʞʝʪʽʣʜʽʨʫ ʩʫaʨʫʜʳש ʞaשa ᴅʜʽʩʽ ï ʪaʤʰʳʣaʪʳʧ ʩʫaʨʫʜʳש 
ʧaʡʜa ʙʦʣʫʳʥa ᴅʢʝʣʜʽ. ʆʣ ʩʫaʨʤaʣʳ ʜaץʳʣʜʳש ʪaʤʳʨ aʡʤaסʳʥa ʩʫ ʤʝʥ ץʦʨʝʢʪʽʢ ʟaʪʪaʨʜʳ ʜʠaʤʝʪʨʽ 
ʰaסʳʥ ʧʦʣʠʤʝʨʣʽ ײץʙʳʨʣaʨ ʞʝʣʽʩʽ aʨץʳʣʳ ʙaʷʫ, ʢʝʡʜʝ װʟʜʽʢʩʽʟ ʞʝʪʢʽʟʫʛʝ ʥʝʛʽʟʜʝʣʛʝʥ. ʉʫaʨʫʜʳש 
ʙײʣ ᴅʜʽʩʽʥʽש ʙaʩʪʳ aʨʪʳץʰʳʣʳסʳ - ʥװʢʪʝʣʽʢ ʤʠʢʨʦʩʫ aסʳʥʜaʨʳ - ʪaʤʰʳʣaʨʜʳ ʧaʡʜaʣaʥa ʦʪʳʨʳʧ, 
ᴇʩʽʤʜʽʢʪʝʨʜʽ ʩʫʤʝʥ ʞᴅʥʝ ץaʞʝʪʪʽ ʤᴇʣʰʝʨʜʝ ʪʳשaʡʪץʳʰʪaʨʤʝʥ װʥʝʤʽ ץaʤʪaʤaʩʳʟ ʝʪʫ.ʊaʤʰʳʣaʪʳʧ 
ʩʫaʨʫʜʳ ץʦʣʜaʥʫ ʩʫaʨʤaʣʳ ʩʫʜʳש ʤᴇʣʰʝʨʽʥ  װʥʝʤʜʝʫʛʝ ʢʝש ʤװʤʢʽʥʜʽʢʪʝʨ aʰaʜʳ, ʷסʥʠ ʩʫaʨʤaʣʳ 
ʩʫʳʥʳש ʰʳסʳʥʳʥ 3-5 ʝʩʝʛʝ ץʳʩץaʨʪʫסa, aʫʳʣ ʰaʨʫaʰʳʣʳסʳ ʜaץʳʣʜaʨʳʥʳש ᴇʥʽʤʜʽʣʽʛʽʥ 
aʨʪʪʳʨʫסa, ᴇʥʜʽʨʽʩʪʽשʪʠʽʤʜʽʣʽʛʽʥ 90%-סa ʜʝʡʽʥ aʨʪʪʳʨʫסa, ʩʦʥʳʤʝʥ ץaʪaʨ ʩʫaʨʫʜʳ ʪʦʣʳץ 
aʚʪʦʤaʪʪaʥʜʳʨʫסa ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ɹײʣ ʤaץaʣaʜa פaʨaʫʳʣʪᴇʙʝ ʪᴅʞʽʨʠʙʝ ʰaʨʫaʰʳʣʳסʳʥʜa 
ʢװʨʽʰʪʽ ʪaʤʰʳʣaʪʳʧ ʩʫaʨʫ ʪʝʭʥʦʣʦʛʠʷʩʳʥ ץʦʣʜaʥʫ aʨץʳʣʳ ʩʫ ʨʝʩʫʨʩʪaʨʳʥʳש ʪʠʽʤʜʽʣʽʛʽʥ aʨʪʪʳʨʫ 
 .aʥסaʨaʩʪʳʨʳʣץ

ʊʽʨʝʢ ʩᴇʟʜʝʨ: ʪaʤʰʳʣaʪʳʧ ʩʫaʨʫ, ʳʣסaʣʜaʥʫ ʧʽʰʽʥʽ, ʩʫaʨʫ ʨʝʞʠʤʽ, ʤaʫʩʳʤʜʳץ ʩʫaʨʫ 
ʥʦʨʤaʩʳ, ʵʚaʧʦʪʨaʥʩʧʠʨaʮʠʷ. 
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Annotation. Obtaining high and stable yields of all agricultural crops requires the fulfillment of 

the boundaries characteristic of all cultivated plants. The realization of these conditions in practice can be 
built up as a high culture of agriculture. Together with those that primarily relate to each cultural and 
specific factor that forms the crop, and hence to other specific methods of its cultivation, it is only natural 
that it is of great importance and follows from the biological and ecological characteristics of this species. 

The fact that rice is able to grow and bear fruit on soil covered with a layer of water and thus 
isolated from atmospheric oxygen does not mean at all that the latter does not play a high and versatile 
role in the life of the rice plant. During the germination of rice seeds in flooded soil, according to a 
number of researchers, inhibition of cell division and growth of the germinal root occurs. Switching to the 
anaerobic metabolic pathway causes inhibition of root growth and completely stops cell d iv ision of the 
germinal meristem. The delay in the formation of germinal roots is the most likely cause of insufficient 
field germination of rice. 

Constant improvement of subsoil irrigation systems has led to the emergence of a new method of 
irrigation - drip irrigation. It is based on a slow, sometimes continuous, supply of water and nutrients to 
the root zone of an irrigated crop through a network of small-diameter polymer pipelines. The main 
advantage of this method of irrigation is the constant supply of plants with water and fertilizers in the 
required quantity using point micro-water outlets - droppers. The use of drip irrigation opens up wide 
opportunities for saving irrigation water, that is, it helps to reduce irrigation water consumption by 3-5 
times, increase crop yields, increase production profitability by up to 90%, and also fully automate 
irrigation.This article discusses improving the efficiency of water resources through the use of drip 
irrigation technologies for rice at the Karaultyubinsk experimental farm. 

Keywords: drip irrigation, humidification circuit, irrigation regime, irrigation rate, 
evapotranspiration.  
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1ʅɸʆ çʉʝʚʝʨʦ-ʂʘʟʘʭʩʪʘʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʄ.ʂʦʟʳʙʘʝʚʘè 

 ʛ.ʇʝʪʨʦʧʘʚʣʦʚʩʢ, ʂʘʟʘʭʩʪʘʥ 
2ʊʆʆ çʂʘʨʘʛʘʥʜʠʥʩʢʘʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʘʷ ʦʧʳʪʥʘʷ ʩʪʘʥʮʠʷ ʠʤʝʥʠ ɸ.ʌ.ʍʨʠʩʪʝʥʢʦè  

ʂʘʨʘʛʘʥʜʠʥʩʢʘʷ ʦʙʣ., ʂʘʟʘʭʩʪʘʥ 
3ʅɸʆ çɽʚʨʘʟʠʡʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʃ.ʅ.ɻʫʤʠʣʝʚʘè, ʛ.ɸʩʪʘʥʘ, ʂʘʟʘʭʩʪʘʥ 

 
ɸʥʥʦʪʘʮʠʷ. ɺ  ʟʘʩʫʰʣʠʚʳʭ ʧʦʯʚʝʥʥʦ ï ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ Aʢʤʦʣʠʥʩʢʦʡ ʦʙʣʘʩʪʠ  

ʧʘʨʦʚʘʥʠʝ ʧʦʯʚʳ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʧʨʠʝʤʦʤ. ʇʦʯʚʫ ʦʯʠʱʘʶʪ ʦʪ ʩʦʨʥʷʢʦʚ, ʥʘʢʘʧʣʠʚʘʶʪ ʠ 
ʩʦʭʨʘʥʷʶʪ ʚ ʥʝʡ ʚʣʘʛʫ. ʋʜʦʙʨʷʶʪ ʧʦʯʚʫ ʩ ʧʦʤʦʱʴʶ ʩʠʜʝʨʘʮʠʠ, ʠʩʧʦʣʴʟʫʷ ʚʥʝʜʨʝʥʥʫʶ ʚ 
ʧʨʦʠʟʚʦʜʩʪʚʦ ʠ ʚʦʟʜʝʣʳʚʘʝʤʫʶ ʚ ʩʝʚʝʨʥʦʤ ʨʝʛʠʦʥʝ ʥʝʪʨʘʜʠʮʠʦʥʥʫʶ ʢʫʣʴʪʫʨʫ ʠʟ ʩʝʤʝʡʩʪʚʘ 
ɻʨʝʯʠʰʥʳʭ ï ʛʦʨʝʮ ʟʘʙʘʡʢʘʣʴʩʢʠʡ (Polygonum divariʩatum L. Nakai ex Mori). 

ʇʦ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʙʝʟʦʧʘʩʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʩʠʜʝʨʘʣʴʥʦʛʦ ʧʘʨʘ ʛʦʨʝʮ ʜʦʩʪʠʛʘʝʪ 77 ʪ/ʛʘ ʦʙʱʝʡ 
ʤʘʩʩʳ. ʇʦʩʣʝ ʝʝ ʟʘʧʘʰʢʠ ʚ ʧʝʨʚʳʡ ʛʦʜ ʞʠʟʥʠ ʢʫʣʴʪʫʨʳ ʠ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʢ ʚʝʩʥʝ ʩʣʝʜʫʶʱʝʛʦ 
ʛʦʜʘ, ʚ ʧʘʭʦʪʥʦʤ ʩʣʦʝ ʧʦʯʚʳ ʛʫʤʫʩʘ, %; ʘʟʦʪʘ, ʬʦʩʬʦʨʘ ʠ ʢʘʣʠʷ, ʤʛ/ 1000 ʛʨ ʧʦʯʚʳ ʩʦʩʪʘʚʠʣʦ: 5,5; 
25; 23; 130 ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʥʪʨʦʣʴʥʳʤ ʚʘʨʠʘʥʪʦʤ ʯʠʩʪʦʛʦ ʧʘʨʘ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ:  4,9; 18; 17; 116. 
ʂʘʯʝʩʪʚʦ ʧʦʜʛʦʪʦʚʢʠ ʩʠʜʝʨʘʣʴʥʦʛʦ ʧʘʨʘ ʢʘʢ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʘ ʦʮʝʥʠʣʠ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʟʝʨʥʘ 
ʷʨʦʚʦʡ ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ. ʉʦʨʪ ʉʚʝʪʣʘʥʢʘ, ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʡ ʢ ʚʦʟʜʝʣʳʚʘʥʠʶ ʚ ɸʢʤʦʣʠʥʩʢʦʡ 
ʦʙʣʘʩʪʠ, ʚ ʧʨʦʮʝʩʩʝ ʨʘʟʚʠʪʠʷ ʩʬʦʨʤʠʨʦʚʘʣ 372 ʧʨʦʜʫʢʪʠʚʥʳʭ ʩʪʝʙʣʷ/1ʤ2, 25 ʟʝʨʝʥ ʚ ʢʦʣʦʩʝ, 1000 
ʩʝʤʷʥ ʤʘʩʩʦʡ 40 ʛ. ʋʨʦʞʘʡʥʦʩʪʴ ʟʝʨʥʘ ʩʦʩʪʘʚʠʣʘ 33 ʮ/ʛʘ. ʅʘ ʚʘʨʠʘʥʪʝ ʯʠʩʪʦʛʦ ʧʘʨʘ ʜʘʥʥʳʝ 
ʧʦʢʘʟʘʪʝʣʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʩʦʩʪʘʚʠʣʠ: 330, 23, 38, 24. ʂʣʘʩʩ ʢʘʯʝʩʪʚʘ ʟʝʨʥʘ ʧʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ 
ʧʦʢʘʟʘʪʝʣʷʤ ʥʘ ʚʘʨʠʘʥʪʝ ʩʠʜʝʨʘʣʴʥʦʛʦ ʧʘʨʘ ʙʳʣ ʧʝʨʚʳʤ, ʯʠʩʪʦʛʦ ï ʪʨʝʪʴʠʤ.  

ʈʝʢʦʤʝʥʜʫʝʪʩʷ  ʛʦʪʦʚʠʪʴ ʧʦʯʚʫ ʧʦ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʩʠʜʝʨʘʣʴʥʦʛʦ ʧʘʨʘ ʠʟ ʛʦʨʮʘ 
ʟʘʙʘʡʢʘʣʴʩʢʦʛʦ ʚ ʫʩʣʦʚʠʷʭ ɸʢʤʦʣʠʥʩʢʦʡ ʦʙʣʘʩʪʠ ʜʣʷ ʚʦʟʜʝʣʳʚʘʥʠʷ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʦʨʝʮ ʟʘʙʘʡʢʘʣʴʩʢʠʡ, ʩʠʜʝʨʘʣʴʥʳʡ ʧʘʨ, ʧʣʦʜʦʨʦʜʠʝ ʧʦʯʚʳ, ʤʷʛʢʘʷ 
ʧʰʝʥʠʮʘ, ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʨʥʘ. 

 

ɺʚʝʜʝʥʠʝ. ɺ ʩʪʨʫʢʪʫʨʝ ʧʦʩʝʚʥʳʭ ʧʣʦʱʘʜʝʡ ʉʝʚʝʨʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ ʧʦʜʛʦʪʦʚʢʝ ʧʘʨʘ, 
ʦʩʦʙʝʥʥʦ ʚ ʟʦʥʝ ʥʝʫʩʪʦʡʯʠʚʦʛʦ ʫʚʣʘʞʥʝʥʠʷ, ʥʘʜʦ ʫʜʝʣʷʪʴ ʚʥʠʤʘʥʠʝ ʠ ʚʨʝʤʷ ʠ ʦʩʪʘʚʣʷʪʴ 

ʧʦʜ ʜʘʥʥʳʡ ʵʣʝʤʝʥʪ ʩʪʨʫʢʪʫʨʳ 20-25% ʧʣʦʱʘʜʠ. ʇʦ ʧʘʨʫ ʨʝʘʣʠʟʫʶʪʩʷ ʙʝʟʦʧʘʩʥʳʝ 
ʵʣʝʤʝʥʪʳ ʪʝʭʥʦʣʦʛʠʠ ʚʦʟʜʝʣʳʚʘʥʠʷ, ʜʘʶʱʠʝ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ʚ 
20% [1]. ʉʠʜʝʨʘʮʠʷ ʧʘʨʘ ʷʚʣʷʝʪʩʷ ʙʝʟʦʧʘʩʥʳʤ ʘʛʨʦʧʨʠʝʤʘʤ [2], ʘ  ʥʝʪʨʘʜʠʮʠʦʥʥʘʷ 

ʢʫʣʴʪʫʨʘ - ʛʦʨʝʮ ʟʘʙʘʡʢʘʣʴʩʢʠʡ (Polygonum divariʩatum L. Nakai ex Mori)  ʠʟ ʩʝʤʝʡʩʪʚʘ 
ɻʨʝʯʠʰʥʳʭ ï ʦʪʣʠʯʥʳʤ ʩʠʜʝʨʘʪʦʤ [3, ʩ.158]. ʕʪʦ ʜʦʣʛʦʣʝʪʥʝʝ ʚʝʨʭʦʚʦʝ ʨʳʭʣʦʢʫʩʪʦʚʦʝ 

ʨʘʩʪʝʥʠʝ ʷʨʦʚʦʛʦ ʪʠʧʘ ʨʘʟʚʠʪʠʷ. ʅʘʜʟʝʤʥʫʶ ʯʘʩʪʴ ʚ ʧʝʨʚʳʡ ʛʦʜ ʝʛʦ ʞʠʟʥʠ ʟʘʧʘʭʠʚʘʶʪ ʚ 
ʧʦʯʚʫ. ɺʳʩʦʪʘ ʨʘʩʪʝʥʠʷ ʩʦʩʪʘʚʣʷʝʪ ʚʳʰʝ 100 ʩʤ. ʃʠʩʪʴʷ ʠʤʝʶʪ ʧʨʦʜʦʣʛʦʚʘʪʦ-ʣʘʥʮʝʪʥʫʶ 
ʬʦʨʤʫ ʮʝʣʴʥʦʢʨʘʡʥʝʛʦ ʪʠʧʘ. ʎʚʝʪʢʠ ʦʙʦʝʧʦʣʳʝ, ʩʦʙʨʘʥʥʳʝ ʚ ʢʨʫʧʥʳʝ ʤʝʪʝʣʴʯʘʪʳʝ 

ʩʦʮʚʝʪʠʷ. ʇʣʦʜ ï ʪʨʝʭʛʨʘʥʥʳʡ ʦʨʝʰʝʢ, ʜʦ 4é6 ʤʤ ʜʣʠʥʦʡ. ʂʦʨʥʝʚʘʷ ʩʠʩʪʝʤʘ ʩʪʝʨʞʥʝʚʦʛʦ 
ʪʠʧʘ [4, ʩ.10-16]. 

ʀʟ-ʟʘ ʙʝʩʩʤʝʥʥʦʛʦ ʚʦʟʜʝʣʳʚʘʥʠʷ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ, ʙʝʩʩʠʩʪʝʤʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ 
ʭʠʤʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ ʠ ʩʥʠʞʝʥʠʷ ʪʝʤʧʘ ʚʥʝʩʝʥʠʷ ʫʜʦʙʨʝʥʠʡ, ʚ ʧʦʯʚʝ 
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ʧʨʦʠʩʭʦʜʠʪ ʩʥʠʞʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʛʫʤʫʩʘ. ɸʛʨʦʬʠʟʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʧʦʯʚʳ ʧʨʠ 
ʧʦʜʛʦʪʦʚʢʝ ʩʠʜʝʨʘʣʴʥʦʛʦ ʧʘʨʘ ʧʦʣʦʞʠʪʝʣʴʥʦ ʦʪʨʘʞʘʶʪʩʷ ʥʘ ʫʨʦʞʘʡʥʦʩʪʠ ʧʦʩʣʝʜʫʶʱʠʭ 
ʢʫʣʴʪʫʨ ʠ ʢʘʯʝʩʪʚʝ ʧʨʦʜʫʢʮʠʠ. ɻʦʨʝʮ ʥʘʢʘʧʣʠʚʘʝʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʨʛʘʥʠʯʝʩʢʦʡ 

ʤʘʩʩʳ 30,02 ʪ/ʛʘ, ʧʦʩʣʝ ʝʛʦ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʚ ʧʘʭʦʪʥʦʤ ʩʣʦʝ ʧʦʯʚʳ ʛʣʫʙʠʥʦʡ 20 ʩʤ ʛʫʤʫʩʘ 
ʩʦʩʪʘʚʠʣʦ 57,2 ʪ/ʛʘ [5].  

ʇʦʜʛʦʪʦʚʢʫ ʩʠʜʝʨʘʣʴʥʦʛʦ ʧʘʨʘ ʩʨʘʚʥʠʚʘʶʪ ʩ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʚʠʜʦʤ ʧʘʨʦʚ - 
ʯʠʩʪʳʤ ʢʘʢ ʢʦʥʪʨʦʣʴʥʳʤ ʚʘʨʠʘʥʪʦʤ. ʊʘʢ, ʚ ʧʦʣʝ ʯʠʩʪʦʛʦ ʧʘʨʘ ʛʫʤʫʩʘ ʚ ʩʣʦʝ 20 ʩʤ 
ʦʙʨʘʟʦʚʘʣʦʩʴ 47,5ʪ/ʛʘ, ʯʪʦ ʥʘ 10 ʪ ʤʝʥʴʰʝ, ʯʝʤ ʧʦ ʧʘʨʫ ʠʟ ʛʦʨʮʘ ʟʘʙʘʡʢʘʣʴʩʢʦʛʦ [5]. 

ɹʣʘʛʦʜʘʨʷ, ʤʦʱʥʦʡ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʝ ʩʪʝʨʞʥʝʚʦʛʦ ʪʠʧʘ, ʛʦʨʝʮ ʫʩʚʘʠʚʘʝʪ ʢʘʣʴʮʠʡ, ʤʘʛʥʠʡ 
ʠ ʧʝʨʝʢʘʯʠʚʘʝʪ ʠʭ ʠʟ ʧʦʜʧʘʭʦʪʥʳʭ ʛʦʨʠʟʦʥʪʦʚ ʚ ʧʘʭʦʪʥʳʡ ʩʣʦʡ, ʪʦ ʝʩʪʴ ʥʘʩʳʱʘʝʪ 

ʧʦʯʚʝʥʥʳʡ ʧʦʛʣʦʱʘʶʱʠʡ ʢʦʤʧʣʝʢʩ ʦʙʤʝʥʥʳʤʠ ʦʩʥʦʚʘʥʠʷʤʠ. ʇʦʩʣʝ ʟʘʧʘʰʢʠ 
ʨʘʩʪʠʪʝʣʴʥʦʡ ʤʘʩʩʳ, ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʧʦʯʚʳ ʧʦʧʦʣʥʷʝʪʩʷ ʘʟʦʪʦʤ, ʬʦʩʬʦʨʦʤ ʠ ʢʘʣʠʝʤ, 
(ʢʛ/ʛʘ): 318,77; 50,20; 220,88. ʇʣʦʜʦʨʦʜʠʝ ʧʘʭʦʪʥʦʛʦ ʩʣʦʷ ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʙʣʘʛʦʜʘʨʷ, 

ʨʘʚʥʦʚʝʩʥʦʤʫ ʨʘʩʧʨʝʜʝʣʝʥʠʶ ʵʣʝʤʝʥʪʦʚ. 
ɺ ʧʨʦʮʝʩʩʝ ʨʦʩʪʘ ʛʦʨʮʘ ʟʘʙʘʡʢʘʣʴʩʢʦʛʦ ʢʦʨʥʝʚʘʷ ʩʠʩʪʝʤʘ ʫʩʧʝʚʘʝʪ ʧʨʝʦʙʨʘʟʦʚʘʪʴ 

ʩʣʘʙʦʛʫʤʫʩʠʨʦʚʘʥʥʫʶ ʧʦʯʚʫ ʚ ʙʣʘʛʦʧʨʠʷʪʥʫʶ ʤʝʣʢʦʢʦʤʢʦʚʘʪʦ ï ʟʝʨʥʠʩʪʫʶ ʩʪʨʫʢʪʫʨʫ[6]. 
ɺʥʦʚʴ ʦʙʨʘʟʦʚʘʥʥʳʡ ʧʝʨʝʛʥʦʡ ʩʧʦʩʦʙʩʪʚʫʝʪ ʬʦʨʤʠʨʦʚʘʥʠʶ ʩʪʨʫʢʪʫʨʥʳʭ ʘʛʨʝʛʘʪʦʚ, ʥʝ 
ʨʘʟʤʳʚʘʶʱʠʭʩʷ ʚʦʜʦʡ. ʉʫʤʤʘ ʩʪʨʫʢʪʫʨʥʳʭ ʘʛʨʝʛʘʪʦʚ (10-0,25 ʤʤ) ʚ 20 ʩʘʥʪʠʤʝʪʨʦʚʦʤ 

ʩʣʦʝ ʧʦʯʚʳ ʯʠʩʪʦʛʦ ʧʘʨʘ ʙʳʣʘ ʥʘʠʤʝʥʴʰʝʡ 58,49%, ʚʦʜʦʧʨʦʯʥʳʭ ï 34,26%, ʯʝʤ ʚ ʧʦʣʝ 
ʧʦʩʣʝ ʟʘʧʘʰʢʠ ʛʦʨʮʘ ʟʘʙʘʡʢʘʣʴʩʢʦʛʦ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 76,59 ʠ 54,78% [6]. ʇʦʣʦʞʠʪʝʣʴʥʦ 

ʠʟʤʝʥʝʥʥʘʷ ʧʦʯʚʘ ʩʦʜʝʨʞʠʪ  ʚʣʘʛʫ, ʧʠʪʘʥʠʝ, ʪʘʢʞʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʵʢʦʥʦʤʠʯʝʩʢʦʤʫ ʧʦʨʦʛʫ 
ʚʨʝʜʦʥʦʩʥʦʩʪʠ ʧʦ ʯʠʩʪʦʪʝ ʦʪ ʩʦʨʥʷʢʦʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʜʛʦʪʦʚʣʝʥʥʳʡ ʧʘʨ, ʧʦʟʚʦʣʷʝʪ 
ʚʦʟʜʝʣʳʚʘʪʴ ʧʰʝʥʠʮʫ ʧʦ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʪʝʭʥʦʣʦʛʠʠ. ʆʮʝʥʠʪʴ ʧʘʨʳ ʚ ʢʘʯʝʩʪʚʝ 

ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʘ ʤʦʞʥʦ ʧʦ ʫʨʦʞʘʡʥʦʩʪʷʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʚʦʟʜʝʣʳʚʘʝʤʳʭ ʢʫʣʴʪʫʨ. 
ɼʘʞʝ, ʚʥʦʩʷ ʚ ʧʦʯʚʫ ʥʠʟʢʠʝ ʜʦʟʳ ʘʟʦʪʥʳʭ ʫʜʦʙʨʝʥʠʡ [7], ʩʠʜʝʨʘʣʴʥʳʡ ʧʘʨ ʵʬʬʝʢʪʠʚʥʦ 

ʧʦʚʳʰʘʝʪ ʫʨʦʞʘʡʥʦʩʪʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʥʘ 63,5% [8].  
ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʨʥʘ ʧʰʝʥʠʮʳ ʧʦ ʧʘʨʫ ʠʟ ʛʦʨʮʘ ʟʘʙʘʡʢʘʣʴʩʢʦʛʦ 

ʩʦʩʪʘʚʠʣʘ 1,63 ʪ/ʛʘ ʟʝʨʥʘ ʧʰʝʥʠʮʳ, ʧʦ ʯʠʩʪʦʤʫ ʧʘʨʫ ï 1,40 ʪ/ʛʘ [5]. ʂʘʯʝʩʪʚʦ 

ʢʘʟʘʭʩʪʘʥʩʢʦʡ ʧʰʝʥʠʮʳ ʚʣʠʷʝʪ ʥʘ ʚʥʝʰʥʠʡ ʩʧʨʦʩ ʠ, ʢʦʥʝʯʥʦ ʞʝ, ʥʘ ʝʝ ʩʪʦʠʤʦʩʪʴ. 
ʇʨʦʜʢʦʨʧʦʨʘʮʠʷ ʟʘʷʚʠʣʘ, ʯʪʦ ʜʦ 2011 ʛʦʜʘ ʫʨʦʞʘʡ ʟʝʨʥʘ ʚ ʂʘʟʘʭʩʪʘʥʝ ʧʨʘʢʪʠʯʝʩʢʠ 

ʧʦʣʥʦʩʪʴʶ ʩʦʩʪʦʷʣ ʠʟ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʡ ʧʰʝʥʠʮʳ. ɺ 2012-2014 ʜʦʣʷ ʟʝʨʥʘ ʪʨʝʪʴʝʛʦ 
ʢʣʘʩʩʘ ʥʘ ʵʣʝʚʘʪʦʨʘʭ ʩʦʩʪʘʚʣʷʣʘ 70%, ʚ 2015 - 65%, ʘ ʚ 2016 ï ʣʠʰʴ 45% [9, ʩ.248-262]. 
ʇʘʨ ʧʦʟʚʦʣʷʝʪ ʫʣʫʯʰʠʪʴ ʢʘʯʝʩʪʚʦ ʟʝʨʥʘ ʧʰʝʥʠʮʳ, ʚ ʥʝʤ ʥʘʢʘʧʣʠʚʘʝʪʩʷ ʙʝʣʦʢ ʠ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʢʣʝʡʢʦʚʠʥʳ ʜʦ 31,6 [10]. ʂʘʯʝʩʪʚʦ ʟʝʨʥʘ ʧʰʝʥʠʮʳ: ʩʳʨʦʡ 
ʙʝʣʦʢ,%; ʩʳʨʘʷ ʢʣʝʡʢʦʚʠʥʘ, %; ʩʪʝʢʣʦʚʠʜʥʦʩʪʴ, %; ʥʘʪʫʨʥʘʷ ʤʘʩʩʘ, ʛ/ʣ. ʧʦʣʫʯʝʥʦ 

ʩʣʝʜʫʶʱʠʤ, ʧʦʩʣʝ ʛʦʨʮʘ ʟʘʙʘʡʢʘʣʴʩʢʦʛʦ: 15,0; 26,3; 75,3; 740. ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʯʠʩʪʳʤ 
ʧʘʨʦʤ: 15,0; 28,6; 78,4; 741 [3].  

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʘʢʪʫʘʣʴʥʦʩʪʴ ʪʝʤʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʥʘʫʯʥʦ-ʦʙʦʩʥʦʚʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ 

ʧʦʜʛʦʪʦʚʢʠ ʩʠʜʝʨʘʣʴʥʦʛʦ ʧʘʨʘ ʠʟ ʛʦʨʮʘ ʟʘʙʘʡʢʘʣʴʩʢʦʛʦ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʫʨʦʞʘʡʥʦʩʪʠ 
ʟʝʨʥʘ ʷʨʦʚʦʡ ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ ʠ ʝʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʢʘʯʝʩʪʚʘ ʚ ʫʩʣʦʚʠʷʭ ɸʢʤʦʣʠʥʩʢʦʡ 

ʦʙʣʘʩʪʠ.  
ʎʝʣʴ: ʧʦʜʛʦʪʦʚʠʪʴ ʩʠʜʝʨʘʣʴʥʳʡ ʧʘʨ ʠʟ ʛʦʨʮʘ ʟʘʙʘʡʢʘʣʴʩʢʦʛʦ ʚ ʫʩʣʦʚʠʷʭ 

ɸʢʤʦʣʠʥʩʢʦʡ ʦʙʣʘʩʪʠ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʟʝʨʥʘ ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ. 

ɿʘʜʘʯʠ: - ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʦʮʝʥʢʘ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʛʦʨʮʘ ʟʘʙʘʡʢʘʣʴʩʢʦʛʦ ʠ ʦʮʝʥʢʘ 
ʧʦʜʛʦʪʦʚʢʠ ʩʠʜʝʨʘʣʴʥʦʛʦ ʧʘʨʘ ʥʘ ʨʘʟʥʳʭ ʚʘʨʠʘʥʪʘʭ; 

- ʕʣʝʤʝʥʪʳ ʩʪʨʫʢʪʫʨʳ ʫʨʦʞʘʷ ʠ ʫʨʦʞʘʡʥʦʩʪʴ, ʚʦʟʜʝʣʳʚʘʝʤʦʡ ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ ʧʦ 
ʩʠʜʝʨʘʣʴʥʦʤʫ ʧʘʨʫ; 
- ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ ʟʝʨʥʘ ʧʰʝʥʠʮʳ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺ ʫʩʣʦʚʠʷʭ ɸʢʤʦʣʠʥʩʢʦʡ ʦʙʣʘʩʪʠ ʥʘ 
ʧʦʣʝʚʦʤ ʩʪʘʮʠʦʥʘʨʝ ʧʨʦʚʝʣʠ ʥʘʫʯʥʳʡ ʦʧʳʪ çʇʨʦʠʟʚʦʜʩʪʚʦ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʟʝʨʥʘ ʷʨʦʚʦʡ 

ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ ʧʦ ʩʠʜʝʨʘʣʴʥʦʤʫ ʧʘʨʫ ʠʟ ʛʦʨʮʘ ʟʘʙʘʡʢʘʣʴʩʢʦʛʦè. 
ʉʭʝʤʘ ʦʧʳʪʘ:  
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1.ʏʠʩʪʳʡ ʧʘʨ ï ʢʦʥʪʨʦʣʴ  
2.ʉʠʜʝʨʘʣʴʥʳʡ ʧʘʨ ï ʰʠʨʦʢʦʧʦʣʦʩʥʳʡ ʧʦʩʝʚ 
3. ʉʠʜʝʨʘʣʴʥʳʡ ʧʘʨ ï ʩʧʣʦʰʥʦʡ ʧʦʩʝʚ  

ɼʘʥʥʳʡ ʦʧʳʪ, ʧʣʦʱʘʜʴ ʜʝʣʷʥʢʠ ʚ ʢʦʪʦʨʦʤ ʩʦʩʪʘʚʠʣʘ 24 ʤ2, ʨʘʟʤʝʱʝʥʠʝ ʙʳʣʦ 
ʨʝʥʜʦʤʠʟʠʨʦʚʘʥʥʳʤ, ʧʦʚʪʦʨʥʦʩʪʴ ï ʪʨʝʭʢʨʘʪʥʦʡ, ʟʘʣʦʞʠʣʠ ʥʘ ʯʝʨʥʦʟʝʤʝ ʦʙʳʢʥʦʚʝʥʥʦʤ ʩ 

ʩʦʜʝʨʞʘʥʠʝʤ ʛʫʤʫʩʘ 4,1% ʚ ʢʘʣʝʥʜʘʨʥʳʝ ʛʦʜʳ: 2018, 2019 ʠ 2020. ɺ ʩʣʝʜʫʶʱʠʝ ʛʦʜʳ: 
2019, 2020, 2021 ʧʦʜʛʦʪʦʚʢʫ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ ʦʮʝʥʠʚʘʣʠ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʫʨʦʞʘʡʥʦʩʪʠ ʠ 
ʢʘʯʝʩʪʚʘ ʟʝʨʥʘ ʷʨʦʚʦʡ ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ ʩʦʨʪʘ ʉʚʝʪʣʘʥʢʘ.  

ʈʝʢʦʤʝʥʜʦʚʘʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʧʦʜʛʦʪʦʚʢʠ ʯʠʩʪʦʛʦ ʧʘʨʘ ʜʣʷ ɸʢʤʦʣʠʥʩʢʦʡ ʦʙʣʘʩʪʠ. 
ʇʦʣʝ ʧʦʜ ʯʠʩʪʳʡ ʧʘʨ ʢʘʢ ʦʪʣʠʯʥʦʛʦ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʘ ʪʱʘʪʝʣʴʥʦ ʛʦʪʦʚʷʪ ʜʣʷ 

ʚʦʟʜʝʣʳʚʘʥʠʷ ʚʝʜʫʱʠʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʰʝʥʠʮʳ ʧʦ 
ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʪʝʭʥʦʣʦʛʠʠ ʚʦʟʜʝʣʳʚʘʥʠʷ. ɺ ʧʦʣʝ ʧʦʩʣʝ ʷʯʤʝʥʷ, ʧʨʦʚʦʜʠʣʠ 
ʘʛʨʦʤʝʨʦʧʨʠʷʪʠʷ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʝʛʦ ʬʠʪʦʩʘʥʠʪʘʨʥʦʛʦ ʩʦʩʪʦʷʥʠ ̫ʠ ʥʘʢʦʧʣʝʥʠ ̫ʚʣʘʛʠ. ɺ 

ʪʝʭʥʦʣʦʛʠʶ ʧʦʜʛʦʪʦʚʢʠ ʧʘʨʘ ʚʭʦʜʠʣʠ ʦʙʨʘʙʦʪʢʠ ʩʝʟʦʥʥʳʭ ʮʠʢʣʦʚ. ʆʩʝʥʥʷʷ ʦʩʥʦʚʥʘʷ 
ʦʙʨʘʙʦʪʢʘ ʧʨʦʚʦʜʠʣʘʩʴ ʥʘ ʛʣʫʙʠʥʫ 25-30 ʩʤ. ɿʠʤʦʡ ʟʘʜʝʨʞʠʚʘʣʠ ʩʥʝʛ ʉɺʋ ï 2,6 ʩ 

ʧʦʤʦʱʴʶ ʚʘʣʢʦʚ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʯʝʨʝʟ 4 ʤ, ʧʦʧʝʨʝʢ ʛʦʩʧʦʜʩʪʚʫʶʱʠʭ ʚʝʪʨʦʚ. ɺʝʩʥʦʡ 
ʙʦʨʦʥʦʚʘʣʠ ʧʦʯʚʫ ʥʘ ʛʣʫʙʠʥʫ 5-6 ʩʤ ʠ ʧʨʦʤʝʞʫʪʦʯʥʦ ʝʝ ʦʙʨʘʙʘʪʳʚʘʣʠ ʜʦ 6-8 ʩʤ. ʃʝʪʦʤ ʩ 
ʠʶʥʷ ʧʦ ʠʶʣʴ ʧʨʦʚʦʜʠʣʠ 4 ʦʙʨʘʙʦʪʢʠ ʩ 8 ʜʦ 20 ʩʤ, ʩ ʧʷʪʦʡ ʚ ʘʚʛʫʩʪʝ ʚʥʦʩʠʣʠ 

ʧʝʨʝʧʨʝʚʰʠʡ ʥʘʚʦʟ ʚ ʜʦʟʝ 40-60 ʪ/1ʛʘ, ʢʦʪʦʨʳʡ ʟʘʜʝʣʳʚʘʣʠ ʥʘ ʛʣʫʙʠʥʫ 25-27 ʩʤ.  
ʈʝʢʦʤʝʥʜʦʚʘʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʧʦʜʛʦʪʦʚʢʠ ʩʠʜʝʨʘʣʴʥʦʛʦ ʧʘʨʘ ʜʣʷ ɸʢʤʦʣʠʥʩʢʦʡ 

ʦʙʣʘʩʪʠ: ʜʣʷ ʩʥʠʞʝʥʠʷ ʟʘʩʦʨʝʥʥʦʩʪʠ ʧʦ ʩʪʝʨʥʝʚʦʤʫ ʬʦʥʫ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ, 
ʧʦʜʛʦʪʘʚʣʠʚʘʝʤʳʭ ʧʦʜ ʧʘʨ, ʦʩʝʥʴʶ ʧʦʯʚʫ ʢʫʣʴʪʠʚʠʨʦʚʘʣʠ ʥʘ ʛʣʫʙʠʥʫ 20-22 ʩʤ [4].    
ɿʠʤʥʠʡ ʟʘʧʘʩ ʩʥʝʛʘ ʩʦʭʨʘʥʠʣʠ ʚʝʩʥʦʡ ʤʝʪʦʜʦʤ ʙʦʨʦʥʦʚʘʥʠʷ. ɺ ʢʦʥʮʝ ʧʝʨʚʦʡ ʜʝʢʘʜʳ ʤʘʷ 

ʧʨʦʪʠʚ ʩʦʨʥʳʭ ʨʘʩʪʝʥʠʡ ʚ ʬʘʟʝ ʙʝʣʳʭ ʥʠʪʝʡ ʧʘʨ ʧʨʦʢʫʣʴʪʠʚʠʨʦʚʘʣʠ ʥʘ ʛʣʫʙʠʥʫ 8-10 ʩʤ. 
ʇʝʨʝʜ ʧʦʩʝʚʦʤ ʛʦʨʮʘ ʟʘʙʘʡʢʘʣʴʩʢʦʛʦ ʧʦʯʚʫ ʪʘʢʞʝ ʧʨʦʢʫʣʴʪʠʚʠʨʦʚʘʣʠ ʥʘ ʛʣʫʙʠʥʫ 5-6 ʩʤ. 

ɺʳʩʝʷʣʠ ʩʝʤʝʥʘ ʩʝʷʣʢʦʡ ʉɿʉ-2,1 ʚ ʩʝʨʝʜʠʥʝ ʤʘʷ. ʇʦʩʝʚʥʳʝ ʜʝʣʷʥʢʠ ʟʘʩʝʚʘʣʠ 
ʰʠʨʦʢʦʨʷʜʥʳʤ ʩʧʦʩʦʙʦʤ ʩ ʤʝʞʜʫʨʷʜʴʝʤ 30 ʩʤ. ʅʦʨʤʘ ʚʳʩʝʚʘ ʛʦʨʮʘ ʟʘʙʘʡʢʘʣʴʩʢʦʛʦ 
ʩʦʩʪʘʚʠʣʘ 3 ʢʛ/1ʛʘ.  

ʂʦʥʬʠʛʫʨʘʮʠʷ ʧʦʩʝʚʘ. ɺ ʧʝʨʚʦʤ ʚʘʨʠʘʥʪʝ ʦʙʩʝʚʘʣʠ ʧʨʷʤʦʫʛʦʣʴʥʳʝ ʩʪʦʨʦʥʳ 
ʜʝʣʷʥʢʠ (2*12ʤ), ʧʨʦʜʦʣʴʥʳʤʠ ʧʦʣʦʩʘʤʠ ʟʘʩʝʚʘʣʠ ʚʥʫʪʨʝʥʥʶʶ ʧʣʦʱʘʜʴ ʜʝʣʷʥʢʠ. 

ʐʠʨʠʥʘ ʧʦʣʦʩʳ ʨʘʚʥʘ 2ʤ, ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʥʠʤʠ ï 8 ʤ.  ɺʦ ʚʪʦʨʦʤ ʚʘʨʠʘʥʪʝ ʪʝʭʥʦʣʦʛʠʷ 
ʪʘʢʘʷ ʞʝ, ʥʦ ʧʦʩʝʚ ʩʧʣʦʰʥʦʡ.  

ʄʝʞʜʫʨʷʜʴʷ ʛʦʨʮʘ ʤʝʭʘʥʠʟʠʨʦʚʘʥʦ ʦʙʨʘʙʘʪʳʚʘʣʠ ʧʨʦʪʠʚ ʟʘʩʦʨʝʥʥʦʩʪʠ. ʇʝʨʚʫʶ 

ʦʙʨʘʙʦʪʢʫ ʧʨʦʚʦʜʠʣʠ ʚ ʬʘʟʝ ʧʝʨʚʦʛʦ-ʚʪʦʨʦʛʦ ʥʘʩʪʦʷʱʝʛʦ ʣʠʩʪʘ ʥʘ ʛʣʫʙʠʥʫ 5-6 ʩʤ; ʚʪʦʨʫʶ  
- ʚ ʬʘʟʝ ʙʫʪʦʥʠʟʘʮʠʠ ʥʘ ʛʣʫʙʠʥʫ 8-10 ʩʤ, ʩʦʯʝʪʘʷ ʝʝ ʩ ʧʦʜʢʦʨʤʢʦʡ ʨʘʩʪʝʥʠʡ. ʈʘʩʪʝʥʠʷ 

ʩʧʣʦʰʥʦʛʦ ʧʦʩʝʚʘ ʨʘʥʴʰʝ ʚʩʪʫʧʘʣʠ ʚ ʬʘʟʫ ʮʚʝʪʝʥʠʷ (ʧʝʨʚʘʷ ʜʝʢʘʜʘ ʘʚʛʫʩʪʘ), ʧʦʣʦʩʥʦʛʦ ï 
ʧʦʟʞʝ (ʢʦʥʝʮ ʚʪʦʨʦʡ ʜʝʢʘʜʳ ʘʚʛʫʩʪʘ). ʉʨʦʢ ʫʢʦʩʘ ʟʝʣʝʥʦʡ ʤʘʩʩʳ ï ʧʝʨʚʘʷ-ʚʪʦʨʘʷ ʜʝʢʘʜʳ 
ʘʚʛʫʩʪʘ (ʥʘʯʘʣʦ ʬʘʟʳ ʮʚʝʪʝʥʠʷ). ɺ ʜʘʥʥʳʡ ʧʝʨʠʦʜ ʢʦʨʥʠ ʜʦʩʪʠʛʘʣʠ ʛʣʫʙʠʥʳ 30-50 ʩʤ, 

ʚʳʨʦʩʰʝʡ ʤʘʩʩʳ ʙʳʣʦ ʜʦʩʪʘʪʦʯʥʦ, ʯʪʦʙʳ ʦʩʥʘʩʪʠʪʴ ʧʦʯʚʫ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʭʠʤʠʯʝʩʢʠʤ 
ʩʦʩʪʘʚʦʤ ʧʦ ʤʘʢʨʦ ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʘʤ. ʅʘʨʷʜʫ ʩʦ ʩʢʘʰʠʚʘʥʠʝʤ, ʤʘʩʩʫ ʩʨʘʟʫ ʞʝ 

ʠʟʤʝʣʴʯʘʣʠ ʠ ʟʘʜʝʣʳʚʘʣʠ ʚ ʧʦʯʚʫ ʥʘ ʛʣʫʙʠʥʫ 20-22 ʩʤ ʧʣʫʛʦʤ. ɼʘʥʥʳʝ ʧʨʠʝʤʳ ʩʦʚʤʝʱʘʣʠ 
ʩ ʚʳʧʘʜʝʥʠʝʤ ʦʩʘʜʢʦʚ ʜʣʷ ʫʩʢʦʨʝʥʥʦʛʦ ʨʘʟʣʦʞʝʥʠʷ ʨʘʩʪʠʪʝʣʴʥʦʡ ʤʘʩʩʳ ʠ ʦʙʨʘʟʦʚʘʥʠʷ 
ʛʫʤʫʩʘ. ʉʣʝʜʫʶʱʠʝ ʜʚʝ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʧʨʦʚʦʜʠʣʠ ʧʦʜʨʷʜ ʯʝʨʝʟ ʢʘʞʜʫʶ ʥʝʜʝʣʶ ʠ 

ʧʦʩʣʝʜʥʶʶ ʚ ʧʝʨʚʦʡ ʜʝʢʘʜʝ ʩʝʥʪʷʙʨʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʜʛʦʪʦʚʣʝʥʥʳʡ ʧʘʨ ʧʦ ʚʣʘʛʝ, 
ʧʠʪʘʥʠʶ ʠ ʬʠʪʦʩʘʥʠʪʘʨʥʦʤʫ ʩʦʩʪʦʷʥʠʶ ʙʳʣ ʧʦʜʛʦʪʦʚʣʝʥ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʟʝʨʥʘ ʷʨʦʚʦʡ 

ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ. 
ʈʝʢʦʤʝʥʜʦʚʘʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʚʦʟʜʝʣʳʚʘʥʠʷ ʷʨʦʚʦʡ ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ ʜʣʷ 

ɸʢʤʦʣʠʥʩʢʦʡ ʦʙʣʘʩʪʠ. ʅʘ ʩʣʝʜʫʶʱʠʡ ʛʦʜ ʧʦʩʣʝ ʨʘʥʥʝʚʝʩʝʥʥʝʛʦ ʙʦʨʦʥʦʚʘʥʠʷ ʠ 

ʧʨʝʜʧʦʩʝʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʧʨʦʚʦʜʠʣʠ ʧʦʩʝʚ ʷʨʦʚʦʡ ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ, ʜʦʧʫʱʝʥʥʦʛʦ ʢ 
ʚʦʟʜʝʣʳʚʘʥʠʶ ʚ ɸʢʤʦʣʠʥʩʢʦʡ ʦʙʣʘʩʪʠ ʩʨʝʜʥʝʩʧʝʣʦʛʦ ʩʦʨʪʘ ï ʉʚʝʪʣʘʥʢʘ. ɿʝʨʥʦ ʧʝʨʚʦʡ 

ʨʝʧʨʦʜʫʢʮʠʠ ʚʳʩʝʚʘʣʠ 21 ʤʘʷ ʩ ʥʦʨʤʦʡ ʚʳʩʝʚʘ 3,5 ʤʣʥ. ʚʩʭʦʞʠʭ ʩʝʤʷʥ/1ʛʘ. ʉʧʦʩʦʙ ʧʦʩʝʚʘ 
ʙʳʣ ʨʷʜʦʚʳʤ ʩ ʰʠʨʠʥʦʡ ʤʝʞʜʫʨʷʜʠʡ 23 ʩʤ, ʛʣʫʙʠʥʘ ʧʦʩʝʚʘ ʩʦʩʪʘʚʠʣʘ 6-8 ʩʤ. ɺ ʧʝʨʠʦʜ 
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ʫʭʦʜʘ ʟʘ ʨʘʩʪʝʥʠʷʤʠ ʧʦʩʝʚʳ ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʦ ʦʙʨʘʙʘʪʳʚʘʣʠ ʙʦʨʦʥʘʤʠ. ʇʝʨʚʘʷ ʦʙʨʘʙʦʪʢʘ 
ʧʨʦʚʦʜʠʣʘʩʴ ʯʝʨʝʟ 4 ʜʥʷ ʧʦʩʣʝ ʧʦʩʝʚʘ, ʚʪʦʨʘʷ ï ʯʝʨʝʟ 2 ʥʝʜʝʣʠ ʧʦʩʣʝ ʥʝʛʦ (ʜʦʚʩʭʦʜʦʚʦʝ ʠ 
ʧʦʩʣʝʚʩʭʦʜʦʚʦʝ ʙʦʨʦʥʦʚʘʥʠʝ).  

ɺ ʥʘʯʘʣʝ ʪʨʝʪʴʝʡ ʜʝʢʘʜʳ ʘʚʛʫʩʪʘ ʧʨʠʩʪʫʧʠʣʠ ʢ ʤʘʩʩʦʚʦʡ ʫʙʦʨʢʝ ʫʨʦʞʘʷ ʧʰʝʥʠʮʳ. 
ʋʨʦʞʘʡ ʟʝʨʥʘ ʫʙʠʨʘʣʠ ʚ ʬʘʟʝ ʚʦʩʢʦʚʦʡ ʝʛʦ ʩʧʝʣʦʩʪʠ ʢʦʤʙʘʡʥʦʤ Sampo-500 (çSampo 

Rosenlewè, ʌʠʥʣʷʥʜʠʷ).  
ɺ ʧʦʣʝʚʦʤ ʦʧʳʪʝ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʩʣʝʜʫʶʱʠʝ ʫʯʝʪʳ ʠ ʘʥʘʣʠʟʳ:  
1. ʈʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʩʠʜʝʨʘʣʴʥʦʡ ʢʫʣʴʪʫʨʳ. ɹʠʦʤʝʪʨʠʯʝʩʢʠʝ ʫʯʝʪʳ ʨʘʩʪʝʥʠʡ ʛʦʨʮʘ 

ʟʘʙʘʡʢʘʣʴʩʢʦʛʦ (ʚʳʩʦʪʘ, ʩʤ; ʤʘʩʩʘ, ʛ;  ʢʦʣʠʯʝʩʪʚʦ ʣʠʩʪʴʝʚ, ʧʦʙʝʛʦʚ, ʩʦʮʚʝʪʠʡ, ʰʪ;  ʩʨʝʜʥʠʡ  
ʨʘʟʤʝʨ ʣʠʩʪʦʚʦʡ ʧʣʘʩʪʠʥʢʠ, ʩʤ2) ʦʧʨʝʜʝʣʷʣʠ ʫ 10 ʨʘʩʪʝʥʠʡ  ʚ ʬʘʟʫ ʮʚʝʪʝʥʠʷ. ɼʘʥʥʳʝ 

ʫʯʝʪʳ ʧʨʦʚʝʜʝʥʳ ʧʦ ʤʝʪʦʜʠʯʝʩʢʠʤ ʫʢʘʟʘʥʠʷʤ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʧʦʣʝʚʳʭ ʦʧʳʪʦʚ ʩ 
ʢʦʨʤʦʚʳʤʠ ʢʫʣʴʪʫʨʘʤʠ [11, ʩ.15-25].   

2. ʇʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ ʧʦʜʛʦʪʦʚʢʠ ʧʘʨʦʚ: ʩʫʤʤʫ ʩʪʨʫʢʪʫʨʥʳʭ ʘʛʨʝʛʘʪʦʚ 10-

0,25ʤʤ., %,  ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʤʝʪʦʜʠʢʝ ʅ.ʀ. ʉʘʚʚʠʥʦʚʘ  [12, ʩ.96-110],  ʵʣʝʤʝʥʪʳ ʦʨʛʘʥʦ-
ʤʠʥʝʨʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ ʧʦʯʚʳ: ʛʫʤʫʩ ï ʧʦ ɻʆʉʊ 26213-91[13, ʩ.3-4], ʥʠʪʨʘʪʥʳʡ ʘʟʦʪ - ʧʦ 

ɻʆʉʊ 26488-85 [14, ʩ.2-3], ʧʦʜʚʠʞʥʳʡ ʬʦʩʬʦʨ ʠ ʦʙʤʝʥʥʳʡ ʢʘʣʠʡ ï ɻʆʉʊ 26205-91 [15,    
ʩ.3-6]. ʆʙʨʘʟʮʳ ʧʦʯʚʳ ʦʪʙʠʨʘʣʠ ʚʝʩʥʦʡ ʧʝʨʝʜ ʧʦʩʝʚʦʤ ʷʨʦʚʦʡ ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ ʚ 
ʧʘʭʦʪʥʦʤ ʩʣʦʝ ʛʣʫʙʠʥʦʡ 30 ʩʤ. ɸʥʘʣʠʟʠʨʦʚʘʣʠ ʧʦ 2 ʦʙʨʘʟʮʘ ʩ ʢʘʞʜʦʛʦ ʚʘʨʠʘʥʪʘ ʠ ʜʚʫʭ 

ʥʝʩʤʝʞʥʳʭ ʧʦʚʪʦʨʥʦʩʪʝʡ.   
3. ʈʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʷʨʦʚʦʡ ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ: ʛʫʩʪʦʪʫ ʩʪʦʷʥʠʷ, ʩʦʭʨʘʥʥʦʩʪʴ 

ʨʘʩʪʝʥʠʡ, ʰʪ. ʧʦʜʩʯʠʪʳʚʘʣʠ ʥʘ ʯʝʪʳʨʝʭ ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʢʘʭ ʨʘʟʤʝʨʦʤ 0,25ʤ2 ʜʣʷ 
ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʨʘʩʪʝʥʠʡ ʥʘ ʦʙʱʝʡ ʧʣʦʱʘʜʠ 1ʤ2. ʇʝʨʚʫʶ ʨʘʤʢʫ ʰʠʨʦʢʦʡ 
ʩʪʦʨʦʥʦʡ ʥʘʢʣʘʜʳʚʘʣʠ ʥʘ 2 ʨʷʜʢʘ, ʩʣʝʜʫʶʱʠʝ ʨʘʤʢʠ ʪʘʢʠʤ ʞʝ ʦʙʨʘʟʦʤ ʨʘʟʤʝʱʘʣʠ ʚ 

ʜʨʫʛʠʭ ʯʘʩʪʷʭ ʜʝʣʷʥʢʠ.  
ʋʨʦʞʘʡʥʦʩʪʴ ʟʝʨʥʘ, ʪ/ʛʘ. ɺʟʚʝʰʠʚʘʣʠ ʙʫʥʢʝʨʥʳʡ ʚʝʩ ʟʝʨʥʘ ʩ ʫʯʝʪʥʦʡ ʯʘʩʪʠ 

ʜʝʣʷʥʢʠ, ʜʘʣʝʝ ʧʝʨʝʩʯʠʪʳʚʘʣʠ ʝʛʦ ʥʘ 14% ʚʣʘʞʥʦʩʪʴ ʠ 100% ʯʠʩʪʦʪʫ.  
ʉʨʝʜʥʝʝ ʯʠʩʣʦ ʟʝʨʝʥ ʚ ʢʦʣʦʩʝ (ʰʪʫʢ) ʩʯʠʪʘʣʠ ʫ ʜʝʩʷʪʠ ʨʘʩʪʝʥʠʡ, ʦʪʦʙʨʘʥʥʳʭ ʥʘ 

ʯʝʪʳʨʝʭ ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʢʘʭ ʨʘʟʤʝʨʦʤ 0,25 ʤ2. 

ʄʘʩʩʫ 1000 ʟʝʨʝʥ, ʛ ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʩʫʤʤʝ ʜʚʫʭ ʧʨʦʙ (500 ʟʝʨʝʥ), ʚʟʷʪʳʭ ʠʟ ʩʨʝʜʥʝʛʦ 
ʦʙʨʘʟʮʘ. 

ɺʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʜʣʷ ʷʨʦʚʦʡ ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ ʦʧʨʝʜʝʣʷʣʠ ʥʘ ʚʩʝʭ 
ʚʘʨʠʘʥʪʘʭ ʦʧʳʪʘ ʚ ʜʚʫʭ ʥʝʩʤʝʞʥʳʭ ʧʦʚʪʦʨʥʦʩʪʷʭ. ʋʯʝʪʳ ʧʨʦʚʦʜʠʣʠ ʧʦ ʤʝʪʦʜʠʢʝ 
ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʩʦʨʪʦʠʩʧʳʪʘʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ [16, ʩ.85-105].    

4. ʂʘʯʝʩʪʚʦ ʟʝʨʥʘ ʥʘ ʥʘʪʫʨʫ, ʢʣʝʡʢʦʚʠʥʫ ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʉʊ ʈʂ 1046-2008 ʇʰʝʥʠʮʘ. 
ʊʝʭʥʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ [17, ʩ.18-23]. ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʟʝʨʥʘ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʚ 

ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ ʅʇʎɿʍ ʠʤ. ɸ.ʀ. ɹʘʨʘʝʚʘ. 
5. ɼʣʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ ʦʧʨʝʜʝʣʣ̫ʠ ʥʘʠʤʝʥʴʰʫʶ ʩʫʱʝʩʪʚʝʥʥʫʶ 

ʨʘʟʥʠʮʫ (ʅʉʈ05) ʧʦ ʤʝʪʦʜʠʢʝ ɹ.ɸ. ɼʦʩʧʝʭʦʚʘ [18, ʩ.223-228]. ʆʧʨʝʜʝʣʣ̫ʠ ʠ ʩʨʝʜʥʠʝ (M) ʠ 

ʩʪʘʥʜʘʨʪʥʳʝ ʦʰʠʙʢʠ ʢ ʥʠʤ (SEM). ʆʙʨʘʙʦʪʢʫ ʜʘʥʥʳʭ ʧʨʦʚʦʜʠʣʠ ʚ ʧʨʦʛʨʘʤʤʝ Microsoft 
Excel 2010. 

6. ʄʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʚ ʧʝʨʠʦʜ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʤʘʡ ï ʩʝʥʪʷʙʨʴ ʧʦ 
ʢʘʣʝʥʜʘʨʥʳʤ ʛʦʜʘʤ ʩ 2018 ʧʦ 2021 ʦʪʙʠʨʘʣʠ ʥʘ ʩʘʡʪʝ  (http://www.pogodaiklimat.ru)  [19]. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. ʄʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʚ ʧʝʨʠʦʜ ʧʦʜʛʦʪʦʚʢʠ 

ʩʠʜʝʨʘʣʴʥʦʛʦ ʧʘʨʘ ʚ 2018 ʛʦʜʫ ʦʙʝʩʧʝʯʠʣʠ ʦʯʝʥʴ ʚʳʩʦʢʫ  ʁʫʚʣʘʞʥʝʥʥʦʩʪ ɹʧʦʯʚʳ ʟʘ 
ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ (297 ʤʤ). ɺ ʤʘʝ ʚʩʭʦʜʳ ʛʦʨʮʘ ʨʘʟʚʠʚʘʣʠʩʴ ʚ ʧʨʦʭʣʘʜʥʳʭ ʫʩʣʦʚʠʷʭ 

(9Áʉ), ʜʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʢʫʣʴʪʫʨʳ ʜʦ ʮʚʝʪʝʥʠʷ ʧʨʦʠʩʭʦʜʠʣʦ ʚʦ ʚʣʘʞʥʳʭ ʫʩʣʦʚʠʷʭ 
(128ʤʤ), ʟʝʣʝʥʫʶ ʤʘʩʩʫ ʛʦʨʮʘ ʧʝʨʝʨʘʙʦʪʘʣʠ ʥʘ ʦʨʛʘʥʠʯʝʩʢʦʝ ʚʝʱʝʩʪʚʦ ʚ ʩʳʨʳʭ ʫʩʣʦʚʠʷʭ 
(135 ʤʤ). ɺ 2019 ʛʦʜʫ ʧʦʩʝʚ ʧʨʦʰʝʣ ʚ ʫʩʣʦʚʠʷʭ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʟʘʩʫʭʠ (ɻʊʂ = 0,10), 

ʜʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʨʘʩʪʝʥʠʡ ʧʨʦʭʦʜʠʣʦ ʚ ʥʝʜʦʩʪʘʪʦʯʥʦ ʚʣʘʞʥʳʭ ʫʩʣʦʚʠʷʭ (52 ʤʤ), 
ʧʦʩʣʝ ʟʘʜʝʣʢʠ ʩʳʨʴʷ, ʚʣʘʛʠ ʙʳʣʦ ʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʦʙʨʘʟʦʚʘʥʠʷ ʛʫʤʫʩʘ (110 ʤʤ). ɺ 2020 

ʛʦʜʫ ʧʦʩʝʚ ʙʳʣ ʧʨʦʚʝʜʝʥ ʚ ʧʦʣʫʟʘʩʫʰʣʠʚʳʡ ʧʝʨʠʦʜ (ɻʊʂ = 0,14), ʥʦ ʨʘʩʪʝʥʠʷ ʧʝʨʝʥʝʩʣʠ 
ʝʛʦ ʥʝʧʣʦʭʦ, ʥʝʦʙʭʦʜʠʤʦʛʦ ʨʘʟʚʠʪʠʷ ʜʦʩʪʠʛʣʠ, ʚʝʩ ʩʪʝʙʣʝʩʪʦʷ ʙʳʣ ʥʝʤʥʦʛʦ ʥʠʞʝ, ʯʝʤ ʚʦ 

http://www.pogodaiklimat.ru/
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ʚʣʘʞʥʳʝ ʛʦʜʳ. ɺ ʧʨʦʮʝʩʩʝ ʟʘʧʘʰʢʠ ʟʝʣʝʥʦʡ ʤʘʩʩʳ ʚʣʘʛʠ ʙʳʣʦ ʥʝʜʦʩʪʘʪʦʯʥʦ (47 ʤʤ), 
ʧʦʵʪʦʤʫ ʟʝʣʝʥʳʡ ʩʣʦʡ ʩʳʨʴʷ ʧʨʠ ʟʘʧʘʰʢʝ ʧʦʩʪʘʨʘʣʠʩʴ ʦʩʪʘʚʠʪʴ ʩʚʝʨʭʫ ʚ ʢʘʯʝʩʪʚʝ 
ʤʫʣʴʯʠʨʫʶʱʝʛʦ, ʚ ʧʦʯʚʝ ʚ ʦʩʥʦʚʥʦʤ ʦʩʪʘʣʘʩʴ ʢʦʨʥʝʚʘʷ ʤʘʩʩʘ.   

ʄʝʪʝʦʫʩʣʦʚʠʷ ʚ ʧʝʨʠʦʜ ʚʦʟʜʝʣʳʚʘʥʠʷ ʷʨʦʚʦʡ ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ. ɺ 2019 ʛʦʜʫ ʥʘʯʘʣʠ 
ʩʝʚ ʢʫʣʴʪʫʨʳ ʚ ʧʝʨʚʦʡ ʜʝʢʘʜʝ ʤʘʷ (12,8 ʤʤ), ʩʝʤʝʥʘ ʛʣʫʙʦʢʦ ʥʝ ʟʘʜʝʣʳʚʘʣʠ, ʨʝʛʫʣʠʨʦʚʘʣʠ 

ʢʦʣʠʯʝʩʪʚʦ ʦʙʨʘʙʦʪʦʢ ʧʦʯʚʳ. ɺ ʠʶʥʝ ʫʩʣʦʚʠʷ ʫʣʫʯʰʠʣʠʩʴ (ɻʊʂ = 0,23), ʢʫʱʝʥʠʝ ʧʨʦʰʣʦ 
ʙʣʘʛʦʧʦʣʫʯʥʦ, ʬʘʟʳ ʨʘʟʚʠʪʠʷ ʧʨʦʭʦʜʠʣʠ ʙʳʩʪʨʝʝ, ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʜʫʢʪʠʚʥʳʭ ʧʦʙʝʛʦʚ 
ʩʥʠʟʠʣʦʩʴ ʥʘ 10-20%, ʦʟʝʨʥʝʥʥʦʩʪʴ ʢʦʣʦʩʘ ʠ ʤʘʩʩʘ 1000 ʟʝʨʝʥ ʧʦʣʫʯʝʥʳ ʚ ʦʧʪʠʤʘʣʴʥʳʭ 

ʧʨʝʜʝʣʘʭ. ʉʝʤʝʥʘ ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ʩʨʝʜʥʝʛʦ ʨʘʟʤʝʨʘ, ʫʨʦʞʘʡʥʦʩʪʴ ʧʦʣʫʯʝʥʘ ʚʳʰʝ 
ʩʨʝʜʥʝʛʦ ʫʨʦʚʥʷ, ʟʜʝʩʴ ʝʩʪʴ ʚʣʠʷʥʠʝ ʚʳʩʦʢʦʡ ʨʝʧʨʦʜʫʢʮʠʠ ʩʝʤʷʥ ʠ ʩʠʜʝʨʘʣʴʥʦʛʦ ʧʘʨʘ, 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʢʘʯʝʩʪʚʦ ʟʝʨʥʘ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʦ 1-3 ʢʣʘʩʩʘʤ ʉʊ ʈʂ 1046-2008.     
ɺ 2020 ʛʦʜʫ ʚʩʭʦʜʳ ʧʦʣʫʯʠʣʠ ʙʳʩʪʨʦ, ʪʘʢ ʢʘʢ ʪʝʤʧʝʨʘʪʫʨʘ ʚ ʤʘʝ ʙʳʣʘ ʚʳʩʦʢʦʡ 

(17,5Áʉ), ɺ ʮʝʣʦʤ ʧʨʦʚʝʜʝʥʳ ʚʩʝ ʟʘʧʣʘʥʠʨʦʚʘʥʥʳʝ ʘʛʨʦʤʝʨʦʧʨʠʷʪʠʷ, ʚʩʭʦʜʳ ʧʦʣʫʯʝʥʳ 

ʨʘʟʚʠʪʳʤʠ, ʦʧʪʠʤʘʣʴʥʦʡ ʛʫʩʪʦʪʳ. ɺ ʧʝʨʠʦʜ ʢʫʱʝʥʠʷ ʫ ʨʘʩʪʝʥʠʡ ʤʝʥʴʰʝ ʦʙʨʘʟʦʚʘʣʦʩʴ 
ʫʟʣʦʚʳʭ ʢʦʨʥʝʡ ʠʟ - ʟʘ ʥʝʜʦʩʪʘʪʢʘ ʚʣʘʛʠ (9,5 ʤʤ) ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʧʠʪʘʥʠ.ʁ ʌʘʟʳ ʨʘʟʚʠʪʠʷ 

ʧʰʝʥʠʮʳ: ʚʳʭʦʜ ʚ ʪʨʫʙʢʫ ʠ ʢʦʣʦʰʝʥʠʝ ʨʘʟʚʠʚʘʣʠʩʴ ʩʪʘʙʠʣʴʥʦ (ɻʊʂ = 0,18), ʟʝʨʥʘ ʚ 
ʢʦʣʦʩʝ ʦʙʨʘʟʦʚʘʣʦʩʴ ʜʦʩʪʘʪʦʯʥʦ, ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʨʥʘ ʧʦʣʫʯʝʥʘ ʚʳʰʝ ʦʧʪʠʤʘʣʴʥʦʛʦ ʫʨʦʚʥʷ, 
ʙʣʘʛʦʜʘʨʷ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʫ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʢʘʯʝʩʪʚʦ ʟʝʨʥʘ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʦ 1-3 ʢʣʘʩʩʘʤ 

ʉʊ ʈʂ 1046-2008. 
ɺ 2021 ʛʦʜʫ ʛʫʩʪʦʪʘ ʩʪʦʷʥʠʷ  ʨʘʩʪʝʥʠʡ ʙʳʣʘ ʩʥʠʞʝʥʘ ʥʘ 30%, ʚʩʭʦʜʳ ʙʳʩʪʨʦ 

ʨʘʟʚʠʚʘʣʠʩʴ, ʥʦ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʧʦʙʝʛʦʚ ʩʬʦʨʤʠʨʦʚʘʣʦʩʴ ʥʘ 30% ʤʝʥʴʰʝ ʠʟ-ʟʘ 
ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʚʣʘʞʥʦʩʪʠ ʧʦʯʚʳ (ɻʊʂ = 0,10). ʂʫʱʝʥʠʝ ʧʨʦʭʦʜʠʣʦ ʙʳʩʪʨʝʝ ʦʧʪʠʤʘʣʴʥʦʛʦ 
ʩʨʦʢʘ (ɻʊʂ=0,07), ʩʣʝʜʫʶʱʠʝ ʬʘʟʳ ʨʘʟʚʠʚʘʣʠʩʴ ʫʤʝʨʝʥʥʳʤʠ ʪʝʤʧʘʤʠ (ɻʊʂ = 0,19), ʟʜʝʩʴ 

ʧʦʚʣʠʷʣʦ ʢʘʯʝʩʪʚʦ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʘ ʥʘ ʢʦʣʠʯʝʩʪʚʦ ʢʦʣʦʩʴʝʚ ʠ ʟʝʨʝʥ ʚ ʢʦʣʦʩʝ. ʋʩʣʦʚʠʷ 
ʜʣʷ ʥʘʣʠʚʘ ʩʝʤʷʥ ʙʳʣʠ ʦʧʪʠʤʘʣʴʥʳʤʠ (ɻʊʂ = 0,21), ʫʨʦʞʘʡʥʦʩʪʴ ʧʦʣʫʯʝʥʘ 

ʚʳʩʦʢʦʩʪʘʙʠʣʴʥʦʡ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʢʘʯʝʩʪʚʦ ʟʝʨʥʘ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʦ 1-3 ʢʣʘʩʩʘʤ ʉʊ ʈʂ 
1046-2008.     

ʊʝʭʥʦʣʦʛʠʷ ʩʠʜʝʨʘʣʴʥʦʛʦ ʧʘʨʘ ʚʢʣʶʯʘʝʪ ʚʦʟʜʝʣʳʚʘʥʠʝ ʟʝʣʝʥʦʛʦ ʩʳʨʴʷ ʠʟ  ʛʦʨʮʘ 

ʟʘʙʘʡʢʘʣʴʩʢʦʛʦ (ʪʘʙʣʠʮʘ 1) ʠ ʝʛʦ ʧʝʨʝʨʘʙʦʪʢʘ ʥʘ ʛʣʫʙʠʥʫ 20-22 ʩʤ ʧʣʫʛʦʤ ʢʘʢ 
ʵʬʬʝʢʪʠʚʥʳʤ ʩʧʦʩʦʙʦʤ ʜʣʷ ʦʙʦʛʘʱʝʥʠʷ ʧʦʯʚʳ [20, ʩ.38]. ʅʝʧʦʩʨʝʜʩʪʚʝʥʥʦ, ʧʣʦʜʦʨʦʜʥʘʷ 

ʧʦʯʚʘ ʠʛʨʘʝʪ ʙʦʣʴʰʫʶ ʨʦʣʴ ʚ ʛʘʟʦʚʦ-ʘʪʤʦʩʬʝʨʥʦʤ ʨʝʞʠʤʝ ʧʣʘʥʝʪʳ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ 
ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʧʪʠʤʘʣʴʥʦʛʦ ʢʣʠʤʘʪʘ ʠ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʫʨʦʞʘʡʥʦʩʪʠ ʧʦʩʣʝʜʫʶʱʠʭ 
ʢʫʣɹʪʫʨ [21, ʩ.25]. ɺʥʝʰʥʠʝ ʧʘʨʘʤʝʪʨʳ ʨʘʩʪʝʥʠʡ ʛʦʨʮʘ ʟʘʙʘʡʢʘʣʴʩʢʦʛʦ ʟʘʚʠʩʝʣʠ ʦʪ 

ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ, ʥʘʙʣʶʜʘʝʤʳʭ ʥʘʤʠ ʚ ʢʘʣʝʥʜʘʨʥʳʝ ʛʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ.  
ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʘʨʘʤʝʪʨʳ ʨʦʩʪʘ, ʤʘʩʩʳ, ʢʦʣʠʯʝʩʪʚʘ ʥʘʜʟʝʤʥʳʭ ʦʨʛʘʥʦʚ ʙʳʣʠ 

ʢʨʫʧʥʝʝ ʚ 2019 ʛ, ʤʝʥʴʰʝ ʚ 2020 ʠ ʝʱʝ ʤʝʥʴʰʝ ʚ 2018 ʛʦʜʘʭ. 
ʇʦ ʚʘʨʠʘʥʪʘʤ ʩʠʜʝʨʘʣʴʥʦʛʦ ʧʘʨʘ ʥʘ ʰʠʨʦʢʦʧʦʣʦʩʥʦʤ ʧʦʩʝʚʝ ʧʘʨʘʤʝʪʨʳ ʨʘʩʪʝʥʠʡ 

ʜʦʤʠʥʠʨʦʚʘʣʠ ʧʝʨʝʜ ʜʨʫʛʠʤ ʚʘʨʠʘʥʪʦʤ, ʪʘʙʣʠʮʘ 1. ʀʟ ʧʦʢʘʟʘʪʝʣʝʡ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʚʳʭʦʜ 

ʩʳʨʴʝʚʦʡ ʤʘʩʩʳ, ʦʪʤʝʪʠʤ ʚʝʩ ʩʪʝʙʣʷ, ʛʜʝ ʧʨʠʙʘʚʢʘ ʚ 80 ʛ ʙʳʣʘ ʜʦʩʪʦʚʝʨʥʦʡ; ʧʦ ʤʘʩʩʝ 
ʢʦʨʥʷ ʧʨʠʙʘʚʢʘ ʚ 9 ʛ ʪʘʢʞʝ ʙʳʣʘ ʜʦʩʪʦʚʝʨʥʦʡ. ɿʘʪʦ ʥʘ ʩʠʜʝʨʘʣʴʥʦʤ ʧʘʨʝ ʩʧʣʦʰʥʦʛʦ 

ʧʦʩʝʚʘ ʙʦʣʝʝ ʧʣʦʪʥʳʡ ʩʪʝʙʣʝʩʪʦʡ (81 ʰʪ/1ʤ2) ʩʬʦʨʤʠʨʦʚʘʣ ʚʳʩʦʢʦʨʦʩʣʳʡ, ʭʦʨʦʰʦ 
ʦʙʣʠʩʪʚʝʥʥʳʡ ʛʘʙʠʪʫʩ [22], ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 120 ʩʤ ʠ 95 ʣʠʩʪʴʝʚ ʥʘ ʦʜʥʦʤ ʨʘʩʪʝʥʠʠ.  

ʇʦ ʚʳʭʦʜʫ ʦʙʱʝʡ ʤʘʩʩʳ ʛʦʨʮʘ ʟʘʙʘʡʢʘʣʴʩʢʦʛʦ, ʢʦʪʦʨʘʷ ʟʘʚʠʩʠʪ ʦʪ ʛʫʩʪʦʪʳ 

ʩʪʝʙʣʝʩʪʦʷ, ʥʘʣʠʯʠʷ ʣʠʩʪʴʝʚ, ʩʪʝʙʣʝʡ, ʩʦʮʚʝʪʠʡ ʠ ʚʝʩʘ ʩʪʝʙʣʝʡ, ʥʘ ʚʘʨʠʘʥʪʝ 
ʰʠʨʦʧʦʣʦʩʥʦʛʦ ʩʠʜʝʨʘʣʴʥʦʛʦ ʧʘʨʘ ʧʨʠʙʘʚʢʘ ʤʘʩʩʳ ʩʦʩʪʘʚʠʣʘ 12 ʪ/ʛʘ ʠ ʙʳʣʘ ʜʦʩʪʦʚʝʨʥʦʡ 

ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʅʉʈ05 = 1,78.  
ʉʠʜʝʨʘʣʴʥʳʡ ʧʘʨ ʩʬʦʨʤʠʨʦʚʘʣʩʷ ʚ ʫʩʣʦʚʠʷʭ ʙʣʠʞʝ ʢ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʤ ʜʣʷ 

ʉʝʚʝʨʥʦʛʦ ʨʝʛʠʦʥʘ ʂʘʟʘʭʩʪʘʥʘ ʠʣʠ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʙʳʣ ʩʨʝʜʥʝʦʙʝʩʧʝʯʝʥ ʚʣʘʛʦʡ. 

ɹʦʣʝʝ ʙʦʛʘʪʦʡ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʵʣʝʤʝʥʪʦʚ ʧʠʪʘʥʠʷ ʧʦʯʚʘ ʙʳʣʘ ʥʘ ʚʘʨʠʘʥʪʝ: 
ʩʠʜʝʨʘʣʴʥʳʡ ʧʘʨ  ʰʠʨʦʢʦʧʦʣʦʩʥʦʛʦ ʧʦʩʝʚʘ, ʯʝʤ ʥʘ ʩʠʜʝʨʘʣʴʥʦʤ ʧʘʨʝ ʩʧʣʦʰʥʦʛʦ ʧʦʩʝʚʘ, ʚ 

ʩʨʘʚʥʝʥʠʠ ʩ ʯʠʩʪʳʤ ʧʘʨʦʤ, ʪʘʙʣʠʮʘ 2. ʊʘʢ, ʧʦ ʬʦʩʬʦʨʫ ʢʘʢ ʪʨʫʜʥʦʜʦʩʪʫʧʥʦʤʫ ʵʣʝʤʝʥʪʫ ʚ 
ʨʝʛʠʦʥʝ, ʧʨʠʙʘʚʢʘ ʚ 6 ʤʛ/1000 ʛ ʧʦʯʚʳ ʙʳʣʘ ʜʦʩʪʦʚʝʨʥʦʡ (ʅʉʈ05 =1,07), ʧʦ ʘʟʦʪʫ, 
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ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 7ʤʛ (ʅʉʈ05 =1,17).  
ʅʘ ʬʦʨʤʳ ʠ ʜʦʩʪʫʧʥʦʩʪʴ ʬʦʩʬʦʨʘ [23] ʚʣʠʷʶʪ ʨʘʟʤʝʨ ʘʛʨʝʛʘʪʦʚ ʧʦʯʚʳ, ʠʭ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʠ ʩʪʘʙʠʣʴʥʦʩʪʴ ʜʣʷ ʫʩʠʣʝʥʠʷ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ ʚ ʧʦʯʚʝ [24]. ʇʦʯʚʘ ʩʠʜʝʨʘʣʴʥʦʛʦ ʧʘʨʘ ʰʠʨʦʢʦʧʦʣʦʩʥʦʛʦ ʧʦʩʝʚʘ ʙʳʣʘ 
ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʝʡ ʥʘ 13% ʧʦ ʘʛʨʝʛʘʪʥʦʤʫ ʩʦʩʪʘʚʫ, ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʯʠʩʪʳʤ ʧʘʨʦʤ. 

ʊʘʙʣʠʮʘ 1 ï ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʦʮʝʥʢʘ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʛʦʨʮʘ ʟʘʙʘʡʢʘʣʴʩʢʦʛʦ ʥʘ 

ʩʠʜʝʨʘʣʴʥʳʝ ʮʝʣʠ ʚ ʬʘʟʫ ʮʚʝʪʝʥʠʷ ʩ 2018 ʧʦ 2020 ʛʦʜ (ʚ ʩʨʝʜʥʝʤ ʟʘ 3 ʛʦʜʘ)  

 

ʇʦʢʘʟʘʪʝʣʠ ʉʠʜʝʨʘʣʴʥʳʡ 
ʧʘʨ ï ʩʧʣʦʰ 
ʥʦʡ ʧʦʩʝʚ 

ʉʠʜʝʨʘʣʴʥʳʡ ʧʘʨ 
ï h ʠʨʦʢʦʧʦ 
ʣʦʩʥʳʡ ʧʦʩʝʚ 

ʄÑSEM ʅʉʈ05 

ɺʳʩʦʪʘ ʦʜʥʦʛʦ ʩʪʝʙʣʷ, ʩʤ 120 107 114 Ñ 9,19  

ɺʝʩ ʦʜʥʦʛʦ ʩʪʝʙʣʷ, ʛ 70 150  4,33 
ʂʦʣʠʯʝʩʪʚʦ ʣʠʩʪʴʝʚ ʥʘ ʨʘʩʪʝʥʠʠ, 
ʰʪ 

95 126  111 Ñ 21,92  

ʂʦʣʠʯʝʩʪʚʦ ʧʦʙʝʛʦʚ ʥʘ ʨʘʩʪʝʥʠʠ, 
ʰʪ 

16 22 19 Ñ 4,24  

ʂʦʣʠʯʝʩʪʚʦ ʩʦʮʚʝʪʠʡ ʥʘ ʨʘʩʪʝʥʠʠ, 
ʰʪ 

80 105 93 Ñ 17,67  

ʉʨʝʜʥʠʡ  ʨʘʟʤʝʨ ʣʠʩʪʦʚʦʡ 
ʧʣʘʩʪʠʥʢʠ, ʢʚ.ʩʤ. 

6 9 8 Ñ 2,12  

ɻʫʩʪʦʪʘ ʩʪʝʙʣʝʡ, ʰʪ/1ʤ2 81 67 44Ñ9,89  
ʋʨʦʞʘʡʥʦʩʪʴ ʟʝʣʝʥʦʡ ʤʘʩʩʳ, ʪ/1ʛʘ 37 51  0,51 

ɼʣʠʥʘ ʢʦʨʥʷ, ʩʤ 43 55 49 Ñ 8,48  
ʄʘʩʩʘ ʢʦʨʥʷ, ʛ 54 63  1,55 

ʋʨʦʞʘʡʥʦʩʪʴ ʢʦʨʥʝʡ, ʪ/1ʛʘ 28 26  1,37 
ʆʙʱʠʡ ʚʳʭʦʜ ʤʘʩʩʳ, ʪ/1ʛʘ 65 77  1,78 

 
ʊʘʙʣʠʮʘ 2 ï ʂʘʯʝʩʪʚʦ ʩʠʜʝʨʘʣʴʥʦʛʦ ʧʘʨʘ, ʧʦʜʛʦʪʦʚʣʝʥʥʦʛʦ ʚ 2018 -2020 ʛʦʜʳ (ʚ 

ʩʨʝʜʥʝʤ ʟʘ 3 ʛʦʜʘ).  

 
ɺʘʨʠʘʥʪ ʉʦʜʝʨʞʘʥʠʝ 

ʛʫʤʫʩʘ, % 
 
 

ɸʟʦʪ,ʤʛ/ 
1000 ʛʨ 
ʧʦʯʚʳ 

 

ʌʦʩʬʦʨ, ʤʛ/ 
1000 ʛʨ 
ʧʦʯʚʳ 

ʂʘʣʠʡ, 
ʤʛ/1000 ʛʨ 
ʧʦʯʚʳ 

ʉʫʤʤʘ 
ʩʪʨʫʢʪʫʨʥʳʭ 
ʘʛʨʝʛʘʪʦʚ 

10-0,25 ʤʤ, % 

ʏʠʩʪʳʡ ʧʘʨ 4,9 18 17 116 72,38 
ʉʠʜʝʨʘʣʴʥʳʡ ʧʘʨ ï 
ʰʠʨʦʢʦʧʦʣʦʩ 
ʥʳʡ ʧʦʩʝʚ 

5,5 25 23 130 93,64 

ʉʠʜʝʨʘʣʴʥʳʡ ʧʘʨ ï 
ʩʧʣʦʰʥʦʡ ʧʦʩʝʚ  

5,2 20 19 125 87,26 
 

ʄÑSEM 5,2 Ñ 0,3    84,42 Ñ 10,90 
ʅʉʈ05  1,17 1,07 6,00  

 
ʄʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʪʨʝʭ ʣʝʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʢʘʯʝʩʪʚʦ ʧʘʨʦʚ ʧʦʚʣʠʷʣʠ 

ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ ʥʘ ʧʦʢʘʟʘʪʝʣʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʷʨʦʚʦʡ ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ ʩʦʨʪʘ 
ʉʚʝʪʣʘʥʢʘ. ɼʘʥʥʳʡ ʩʦʨʪ ʦʪʟʳʚʯʠʚ ʥʘ ʚʣʘʛʫ ʠ ʧʠʪʘʥʠʝ ʧʦʯʚʳ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʤʝʩʪʦ ʚ 

ʧʦʜʛʦʪʦʚʣʝʥʥʦʤ ʩʠʜʝʨʘʣʴʥʦʤ ʧʘʨʝ. ɺʦʟʜʝʣʳʚʘʷ, ʧʦ  ʰʠʨʦʢʦʧʦʣʦʩʥʦʤʫ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʫ, 
ʫ ʨʘʩʪʝʥʠʡ ʫʚʝʣʠʯʠʚʘʝʪʩʷ  ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʜʫʢʪʠʚʥʳʭ ʩʪʝʙʣʝʡ ʥʘ 6%; ʦʟʝʨʥʝʥʥʦʩʪʴ ʢʦʣʦʩʘ 
ʥʘ 4% ʠ ʤʘʩʩʘ 1000 ʟʝʨʝʥ  (ʧʨʠʙʘʚʢʘ ʚ 2 ʛ ʙʳʣʘ ʜʦʩʪʦʚʝʨʥʦʡ ʅʉʈ05 =1,86) ʙʳʣʘ ʙʦʣʴʰʝ, 

ʯʝʤ ʧʦ ʯʠʩʪʦʤʫ ʧʘʨʫ, ʪʘʙʣʠʮʘ 3.  
ɿʝʣʝʥʳʝ ʫʜʦʙʨʝʥʠʷ ʧʦʚʳʰʘʶʪ ʢʘʢ ʧʣʦʜʦʨʦʜʠʝ ʧʦʯʚʳ, ʪʘʢ ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 

ʫʨʦʞʘʡʥʦʩʪʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʰʝʥʠʮʳ ʜʦ 5 ï 7 ʮ/ʛʘ, ʥʘ 
ʩʪʘʙʠʣʴʥʦʤ ʫʨʦʚʥʝ [25].  

ʋʨʦʞʘʡʥʦʩʪʴ ʟʝʨʥʘ ʧʦ ʩʠʜʝʨʘʣʴʥʳʤ ʧʘʨʘʤ: 33 ʠ 31 ʮ/ʛʘ, ʙʣʘʛʦʜʘʨʷ ʧʨʝʜʩʪʘʚʣʝʥʥʳʤ 
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ʵʣʝʤʝʥʪʘʤ ʩʪʨʫʢʪʫʨʳ ʫʨʦʞʘʷ ʧʨʝʚʦʩʭʦʜʷʪ ʩʨʝʜʥʶʶ ʧʦ ɸʢʤʦʣʠʥʩʢʦʡ ʦʙʣʘʩʪʠ - 18 ʮ/ʛʘ ʠ 
ʧʦ ʯʠʩʪʦʤʫ ʧʘʨʫ ʚ ʦʧʳʪʝ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʥʘ 16 ʠ 12%.    

ʀʥʪʝʥʩʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʟʝʣʝʥʳʭ ʫʜʦʙʨʝʥʠʡ ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ 

ʩʦʜʝʨʞʘʥʠʝ ʩʳʨʦʡ ʢʣʝʡʢʦʚʠʥʳ ʚ ʟʝʨʥʝ [26]. ɺʳʩʦʢʠʡ ʧʨʦʮʝʥʪ ʢʣʝʡʢʦʚʠʥʳ ʙʳʣ ʥʘ 
ʚʘʨʠʘʥʪʝ ʩʠʜʝʨʘʣʴʥʦʛʦ ʧʘʨʘ ʰʠʨʦʢʦʧʦʣʦʩʥʦʛʦ ʧʦʩʝʚʘ, ʢʦʪʦʨʳʡ ʧʨʝʚʟʦʰʝʣ ʢʦʥʪʨʦʣʴ ʥʘ 

4%, ʧʦ ʥʘʪʫʨʝ ʟʝʨʥʘ ʪʦʪ ʞʝ  ʧʨʝʜʰʝʩʪʚʝʥʥʠʢ ʜʦʩʪʦʚʝʨʥʦ ʧʨʝʚʳʩʠʣ ʢʦʥʪʨʦʣʴ ʥʘ 40 ʛ/ʣ.   
 

ʊʘʙʣʠʮʘ 3 ï ʇʦʢʘʟʘʪʝʣʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʷʨʦʚʦʡ ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ ʩʦʨʪʘ ʉʚʝʪʣʘʥʢʘ ʩ 

2019 ʧʦ 2021 ʛʦʜ (ʚ ʩʨʝʜʥʝʤ ʟʘ 3 ʛʦʜʘ).  
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ʏʠʩʪʳʡ ʧʘʨ  277 330 0,83 23 38 24 

ʉʠʜʝʨʘʣʴʥʳʡ ʧʘʨ ï 
ʰʠʨʦʢʦʧʦʣʦʩʥʳʡ 
ʧʦʩʝʚ 

354 372 0,95 25 40 33 
 
 

ʉʠʜʝʨʘʣʴʥʳʡ ʧʘʨ - 
ʩʧʣʦʰʥʦʡ ʧʦʩʝʚ  

337 358 0,94 24 39 31 
 

ʄÑSEM  323 Ñ 40,45  353 Ñ21,38 0,90Ñ0,06 24 Ñ 1   

ʅʉʈ05     1,86 1,54 

 
ɺʣʠʷʥʠʝ ʚʳʩʦʢʦʮʝʥʥʳʭ ʩʝʤʷʥ, ʩʠʜʝʨʘʣʴʥʦʛʦ ʧʘʨʘ ʠ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʤʝʪʝʦʫʩʣʦʚʠʡ ʚ 

ʧʝʨʠʦʜ ʥʘʣʠʚʘ ʟʝʨʥʘ ʧʦʢʘʟʘʣʠ ʫʚʝʣʠʯʝʥʠʝ ʢʘʯʝʩʪʚʘ ʟʝʨʥʘ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʉʊ ʈʂ 1046-

2008 ʇʰʝʥʠʮʘ. ʊʝʭʥʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ [17], ʪʘʙʣʠʮʘ 4. 
 
ʊʘʙʣʠʮʘ 4 ï ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ ʟʝʨʥʘ ʷʨʦʚʦʡ ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ ʩ 

2019 ʧʦ 2021 ʛʦʜ (ʚ ʩʨʝʜʥʝʤ ʟʘ 3 ʛʦʜʘ).  

 

ɺʘʨʠʘʥʪ ʂʣʝʡʢʦʚʠʥʘ, % ʅʘʪʫʨʘ ʟʝʨʥʘ, ʛ/ʣ ʂʣʘʩʩ ʟʝʨʥʘ 
ʏʠʩʪʳʡ ʧʘʨ 22 740 3 

ʉʠʜʝʨʘʣʴʥʳʡ ʧʘʨ ï 
ʰʠʨʦʢʦʧʦʣʦʩʥʳʡ ʧʦʩʝʚ 

26 
 

780 
 

1 
 

ʉʠʜʝʨʘʣʴʥʳʡ ʧʘʨ - 
ʩʧʣʦʰʥʦʡ ʧʦʩʝʚ  

23 
 

750 
 

3 
 

ʄÑSEM 24Ñ2,08  2Ñ1,15 
ʅʉʈ05  36,25  

 
ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ ʟʝʨʥʘ ʦʧʨʝʜʝʣʷʶʪ ʝʛʦ ʢʣʘʩʩ. ʉʨʝʜʠ 

ʠʩʩʣʝʜʫʝʤʳʭ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ ʧʝʨʚʳʡ ʢʣʘʩʩ ʧʦʣʫʯʝʥ ʫ ʰʠʨʦʢʦʧʦʣʦʩʥʦʛʦ ʩʠʜʝʨʘʣʴʥʦʛʦ 
ʧʘʨʘ. 

ɺʳʚʦʜʳ. ʈʝʢʦʤʝʥʜʦʚʘʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʧʦʜʛʦʪʦʚʢʠ ʩʠʜʝʨʘʣʴʥʦʛʦ ʧʘʨʘ ʩ ʟʘʧʘʰʢʦʡ 

ʛʦʨʮʘ ʟʘʙʘʡʢʘʣʴʩʢʦʛʦ ʚ ʧʝʨʚʳʡ ʛʦʜ ʝʛʦ ʨʘʟʚʠʪʠʷ ʧʦʢʘʟʘʣʘ ʙʣʘʛʦʧʨʠʷʪʥʦʝ  ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ 
ʫʚʝʣʠʯʝʥʠʝ ʛʫʤʫʩʘ ʚ ʧʦʯʚʝ (5,5%). ɺ ʩʨʘʚʥʝʥʠʠ ʩ ʪʨʘʜʠʮʠʦʥʥʦʡ ʧʦʜʛʦʪʦʚʢʦʡ ʯʠʩʪʦʛʦ ʧʘʨʘ 

(4,9% ʛʫʤʫʩʘ) ʪʝʭʥʦʣʦʛʠʷ ʩʠʜʝʨʘʣʴʥʦʛʦ ʧʘʨʘ ʧʦʢʘʟʘʣʘ ʦʪʣʠʯʥʳʝ ʨʝʟʫʣʴʪʘʪʳ  ʧʦ 
ʫʨʦʞʘʡʥʦʩʪʠ ʟʝʨʥʘ ʷʨʦʚʦʡ ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ (33 ʮ/1ʛʘ) ʠ ʝʛʦ ʢʘʯʝʩʪʚʫ, ʢʦʪʦʨʦʝ 
ʩʦʦʪʚʝʪʩʪʚʫʝʪ 1- 3 ʢʣʘʩʩʘʤ.  

ʉʠʜʝʨʘʣʴʥʳʡ ʧʘʨ ʠʟ ʛʦʨʮʘ ʟʘʙʘʡʢʘʣʴʩʢʦʛʦ ʧʦ ʘʧʨʦʙʠʨʦʚʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ 
ʧʦʜʛʦʪʦʚʢʠ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ɸʢʤʦʣʠʥʩʢʦʡ 

ʦʙʣʘʩʪʠ.  
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ɿɸɹɸʁʂɸʃ פʓʐɸʉʓʅʓר ʉʀɼɽʈɸʃɼʓ ʉתʈɯ ʊɸʅɸɹʓʅɼɸ ɹʀɼɸʁ ɼᴄʅɯʅɯר 

ᴆʅɯʄɼɯʃɯɻɯ ʄɽʅ ʉɸʇɸʉʓʅ ɸʈʊʊʓʈʋ 

 

ʄʘʣʠʮʢʘʷ ʅ.ɺ. 1, ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ סʳʣʳʤʜʘʨʳʥʳש ʢʘʥʜʠʜʘʪʳ, ʜʦʮʝʥʪ 

ᴄʰʽʨʙʝʢʦʚʄ.ɾ. 1, ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ סʳʣʳʤʜʘʨʳʥʳש ʜʦʢʪʦʨʳ,  ʜʦʮʝʥʪ 
ʉʝʨʝʜʘ ʉ.ɻ.2  

ʍʘʡʤʫʣʜʠʥʦʚʘɸ.ʂ. 3, ʪʝʭʥʠʢʘ סʳʣʳʤʜʘʨʳʥʳש ʢʘʥʜʠʜʘʪʳ 
ɼʞʫʤʘʜʠʣʦʚʘ ʅ.ʄ. 3, ʪʝʭʥʠʢʘ סʳʣʳʤʜʘʨʳʥʳש ʤʘʛʠʩʪʨʽ  

 
1 çʄ.ϧʦʟʳʙʘʝʚ ʘʪʳʥʜʘϤʳ ʉʦʣʪϮʩʪʽʢ ϧʘʟʘϨʩʪʘʥ ʫʥʠʚʝʨʩʠʪʝʪʽè ʂʝɸϧ, ʇʝʪʨʦʧʘʚʣ Ϩ., ϧʘʟʘϨʩʪʘʥ  

2çɸ.ʌ. ʍʨʠʩʪʝʥʢʦ ʘʪʳʥʜʘϤʳ ϧʘʨʘϤʘʥʜʳ ʘʫʳʣ ʰʘʨʫʘʰʳʣʳϤʳ ʪϸʞʽʨʠʙʝ ʩʪʘʥʩʘʩʳè ɾʐʉ 
ϧʘʨʘϤʘʥʜʳ ʦʙʣ., ϧʘʟʘϨʩʪʘʥ  

3çʃ.ʅ. ɻʫʤʠʣʝʚ ʘʪʳʥʜʘϤʳ ɽʫʨʘʟʠʷ ϰʣʪʪʳϨ ʫʥʠʚʝʨʩʠʪʝʪʽè ʂʝɸϧ, ɸʩʪʘʥʘ Ϩ., ϧʘʟʘϨʩʪʘʥ  

 
ɸשʜʘʪʧʘ. ɸץʤʦʣʘ ʦʙʣʳʩʳʥʳײץ שʨסʘץ ʪʦʧʳʨʘץ-ʢʣʠʤʘʪʪʳץ ʞʘסʜʘʡʳʥʜʘ ʪʦʧʳʨʘץʪʳ ʩװʨʽ 

ʪʘʥʘʧʪʘ ʙʘʧʪʘʫ ʤʘשʳʟʜʳ ᴅʜʽʩ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʊʦʧʳʨʘץ ʘʨʘʤʰᴇʧʪʝʨʜʝʥ ʪʘʟʘʨʪʳʣʘʜʳ, ʦʥʜʘ ʪʠʽʩʪʽ 
ʳʣסʘʣ ʞʠʥʘʣʳʧ ʩʘץʪʘʣʘʜʳ. פʘʨʘײץʤʳץ ʪץײʳʤʜʘʩʳʥʳש ᴇʥʜʽʨʽʩʢʝ ʝʥʛʽʟʽʣʛʝʥ ʞᴅʥʝ ʩʦʣʪװʩʪʽʢ ʘʡʤʘץʪʘ 
ᴇʩʽʨʽʣʝʪʽʥ ʜᴅʩʪװʨʣʽ ʝʤʝʩ ʜʘץʳʣʳʥ ï ɿʘʙʘʡʢʘʣ ץʳʰʘʩʳʥ (Polygonum divarisatum L.  Nakai ex Mori)  
ʧʘʡʜʘʣʘʥʳʧ, ʞʘʩʳʣ ʩʠʜʝʨʘʮʠʷ ʘʨץʳʣʳ ʪʦʧʳʨʘץʪʳ ʪʳשʘʡʪʘʜʳ. פʘʫʽʧʩʽʟ ʪʝʭʥʦʣʦʛʠʷ ʙʦʡʳʥʰʘ 
ᴅʟʽʨʣʝʥʛʝʥ ʞʘʩʳʣ ʩʠʜʝʨʘʣʜʳ ʩװʨʽ ʪʘʥʘʙʳʥʜʘ ץʳʰʘʥʳש ʞʘʣʧʳ ʤʘʩʩʘʩʳ 77 ʪ/ʛʘ ʞʝʪʝʜʽ. ʂʝʣʝʩʽ 
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ʞʳʣʜʳש ʢᴇʢʪʝʤʽʥʝ ץʘʨʘʡ ʜʘץʳʣ ʤʝʥ ʤʠʥʝʨʘʣʜʘʥʫ ᴇʩʽʤʜʽʢʪʽש ᴇʩʫʽʥʽש ʙʽʨʽʥʰʽ ʞʳʣʳʥʜʘ 
ʞʳʨʪʳʣסʘʥʥʘʥ ʢʝʡʽʥ, ʪʦʧʳʨʘץʪʳש ʝʛʽʩʪʽʢ ץʘʙʘʪʳʥʜʘ ץʘʨʘʰʽʨʽʢ,%; ʘʟʦʪ, ʬʦʩʬʦʨ ʞᴅʥʝ ʢʘʣʠʡ, 
ʤʛ/1000 ʛ ʪʦʧʳʨʘץʪʘ: ʪʘʟʘ ʩװʨʽ ʪʘʥʘʧʪʳש ʙʘץʳʣʘʫ ʥײʩץʘʩʳʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ 5,5; 25; 23; 130 
  .ʨʘʜʳ, ʪʠʽʩʽʥʰʝ: 4,9; 18; 17; 116ײץ

ɾʘʩʳʣ ʩʠʜʝʨʘʣʜʳ ʩװʨʽ ʪʘʥʘʙʳʥ ʜʘʡʳʥʜʘʫ ʩʘʧʘʩʳ ʞʘʟʜʳץ ʞײʤʩʘץ ʙʠʜʘʡʜʳש ʜᴅʥʽʥ ᴇʥʜʽʨʫ 
ʙʦʡʳʥʰʘ ʙʘסʘʣʘʥʜʳ. ɸץʤʦʣʘ ʦʙʣʳʩʳʥʜʘ ᴇʩʽʨʫʛʝ ײʩʳʥʳʣסʘʥ ʉʚʝʪʣʘʥʢʘ ʩʦʨʪʳʥʳש ʜʘʤʫ ʙʘʨʳʩʳʥʜʘ 
1ʤ2 ʘʫʜʘʥʜʘ 372 ᴇʥʽʤʜʽ ʩʘʙʘץ, ᴅʨ ʤʘʩʘץʪʘסʳ 25 ʜᴅʥ, 1000 ʪץײʳʤʥʳש ʩʘʣʤʘסʳ 40 ʛ ײץʨʘʜʳ. ɸʩʪʳץ 
ᴇʥʽʤʜʽʣʽʛʽ ʛʝʢʪʘʨʳʥʘ 33 ʮʝʥʪʥʝʨʜʽ ײץʨʘʜʳ. ʊʘʟʘ ʩװʨʽ ʪʘʥʘʧ ʥײʩץʘʩʳʥʜʘ ʙײʣ ʢᴇʨʩʝʪʢʽʰʪʝʨ 
ʩᴅʡʢʝʩʽʥʰʝ: 330, 23, 38, 24. ɾʘʩʳʣ ʩʠʜʝʨʘʣʜʳ ʩװʨʽ ʪʘʥʘʙʳ ʥײʩץʘʩʳʥʜʘסʳ ʪʝʭʥʦʣʦʛʠʷʣʳץ 
ʢᴇʨʩʝʪʢʽʰʪʝʨ ʙʦʡʳʥʰʘ ʘʩʪʳץ ʩʘʧʘʩʳʥʳש ʢʣʘʩʳ ʙʽʨʽʥʰʽ, ʘʣ ʪʘʟʘ ʩװʨʽ ʪʘʥʘʧ ʥײʩץʘʩʳʥʜʘ ï װʰʽʥʰʽ 
ʢʣʘʩʩ ʙʦʣʜʳ. ɸץʤʦʣʘ ʦʙʣʳʩʳ ʞʘסʜʘʡʳʥʜʘ ʜᴅʥʜʽ ʜʘץʳʣʜʘʨʜʳ ᴇʩʽʨʫ װʰʽʥ ɿʘʙʘʡʢʘʣ ץʳʰʘʩʳʥʘʥ 
ʞʘʩʳʣ ʩʠʜʝʨʘʣʜʳ ʩװʨʽ ʪʘʥʘʙʳʥ ᴅʟʽʨʣʝʥʛʝʥ ʪʝʭʥʦʣʦʛʠʷ ʙʦʡʳʥʰʘ ʪʦʧʳʨʘץ ʜʘʡʳʥʜʘʫ ײʩʳʥʳʣʘʜʳ. 

ʊ̔ ʨʝʢ ʩᴇʟʜʝʨ: ɿʘʙʘʡʢʘʣ ץʳʰʘʩʳ, ʩʠʜʝʨʘʣʜʳ ʩװʨʽ ʪʘʥʘʙʳ, ץʘʨʘʰʽʨʽʢ ײץʨʘʤʳ, ʪʦʧʳʨʘץ 
 .ʢʣʘʩʳ ץʜᴅʥʜʽʣʽʛʽ, ʘʩʪʳ שʪʳץʪʘʨ, ʤʘʩʘץʙʠʜʘʡ, ᴇʥʽʤʜʽ ʩʘʙʘ ץʤʩʘײʨʳʣʳʤʳ, ʞײץ
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Annotation. In the arid soil and climatic conditions of the Akmola region, soil steaming is an 

important technique. The soil is cleared of weeds, accumulate and retain moisture in it. Fertilize the soil 
with the help of sideration, using an unconventional culture from the Buckwheat family introduced into 
production and cultivated in the northern region ï the Knotweed Transbaical (Polygonum divariatum L.  
Nakai ex Mori). According to the developed safe technology of sideral steam, the Knotweed reaches 77 
t/ha of total mass. After its plowing in the first year of the culture's life and mineralization by the spring of 
the following year, in the arable soil layer of humus, %; nitrogen, phosphorus and potassium, mg/1000 g 
of soil was: 5.5; 25; 23; 130 in comparison with the control version of pure steam, respectively: 4.9; 18; 
17; 116.  

The quality of preparation of sideral steam as a precursor was evaluated by the production of 
spring soft wheat grain. The variety Svetlanka, recommended for cultivation in the Akmola region, in the 
process of development formed 372 productive stems /1m2, 25 grains per ear, 1000 seeds weighing 40 g. 
Grain yield was 33 kg/ha. On the pure steam variant, these indicators, respectively, were: 330, 23, 38, 24. 
The grain quality class according to technological indicators on the sideral steam variant was the first, on 
the pure ï the third. It is recommended to prepare the soil according to the developed technology of 
sideral steam from the Knotweed Transbaical in the conditions of the Akmola region for the cultivation of 
grain crops. 

Keywords: Knotweed Transbaical, sideral steam, humus content, soil structure, soft wheat, 
productive stems, ear lake, grain class  
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ɸשʜʘʪʧʘ. ʄʘץʘʣʘʜʘ פʘʟʘץʩʪʘʥʥʳש ʦשʪװʩʪʽʢ-ʰʳסʳʩʳʥʳש ʪʘʫ ʙᴇʢʪʝʨʽʥʜʝʛʽ ʘʰʳץ ץʘʨʘ-
 ʘʥʪץ ʳʣ ʝʛʽʩʪʽʛʽʥʜʝ ᴇʩʽʨʽʣʛʝʥץʜʘʨʘ ʜʘ שʳʟʳʣʰʘʩʳʥʳץ ʘʥʪץ ʳʥʜʘ ᴇʩʽʨʽʣʝʪʽʥסʳʨ ʪʦʧʳʨʘשʦץ
 ᴅʩʝʨʽ ʙʦʡʳʥʰʘ ʟʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ שʳʰʪʘʨʳʥʳץʘʡʪשᴇʥʽʤʜʽʣʽʛʽ ʤʝʥ ʬʦʩʬʦʨ ʪʳ שʳʟʳʣʰʘʩʳʥʳץ
ʢʝʣʪʽʨʽʣʛʝʥ. ɸʣʳʥסʘʥ ʥᴅʪʠʞʝʣʝʨ ʬʦʩʬʦʨ ʪʳשʘʡʪץʳʰʪʘʨʳʥʳש ʪʠʽʤʜʽʣʽʛʽ ʪʦʧʳʨʘץʪʘסʳ ʞʳʣʞʳʤʘʣʳ 
ʬʦʩʬʦʨʜʳש ʤᴇʣʰʝʨʽʥʝ ʞᴅʥʝ ץʦʣʜʘʥʳʣʘʪʳʥ ʬʦʩʬʘʪʪʳ ʪʳשʘʡʪץʳʰʪʘʨʜʳש ʪװʨʣʝʨʽʥʝ ʙʘʡʣʘʥʳʩʪʳ 
ʝʢʝʥʽʥ ʢᴇʨʩʝʪʪʽ. 

ɸʫʳʣʰʘʨʫʘʰʳʣʳץ ʜʘץʳʣʜʘʨʳʥʳש ᴇʥʽʤʜʽʣʽʛʽʥʽש ʪʦʧʳʨʘץʪʘסʳ ʬʦʩʬʦʨ ʤᴇʣʰʝʨʽʥʝ 
ʪᴅʫʝʣʜʽʣʽʛʽʥ ʪʘʣʜʘʫ ʦʣʘʨʜʳש ʥʘץʪʳ ʢᴇʨʽʥʽʩʽʥ ʙʝʨʤʝʡʜʽ. ʉʦʥʜʳץʪʘʥ, ץʘʥʪ ץʳʟʳʣʰʘʩʳʥ ʪײʨʘץʪʳ ʩʝʙʫ 
ʞʘסʜʘʡʳʥʜʘ ʬʦʩʬʘʪ ץʦʨʳʥʳש ʢʝʰʝʥʜʽ ײץʨʘʤʳʥ ʘʥʳץʪʘʫ ʥʘץʪʳ ʢᴇʨʽʥʽʩʪʽ ʢᴇʨʩʝʪʝʜʽ ʞᴅʥʝ 
 ʜʘʡʳסʞʘ שʪʘʨʳʥʳץʳʨ ʪʦʧʳʨʘשʦץ-ʘʨʘץ ץʳ ʩʫʘʨʤʘʣʳ ʘʡʤʘסʳʩʳʥʜʘסʩʪʽʢ-ʰʳװʪשʦ שʩʪʘʥʥʳץʘʟʘפ
 ץʫʰʳʣʳסʳʟʳץ ʳʥʘʥסʞʘ ץʳʣʳʤʠ ʞᴅʥʝ ʧʨʘʢʪʠʢʘʣʳס ʘʪʘʨʳʥʘ ʞʘʪʘʜʳ, ᴅʨʽץ ʰʽʥ ᴇʟʝʢʪʽ ʤᴅʩʝʣʝװ
ʪʫʜʳʨʘʜʳ. 

ʊʦʧʳʨʘץʪʳש ʬʦʩʬʘʪʪʳץ ʨʝʞʠʤʽʥ ʨʝʪʪʝʫ ʘʫʳʣʰʘʨʫʘʰʳʣʳץ ʜʘץʳʣʜʘʨʳʥʳש, ʦʥʳש ʽʰʽʥʜʝ 
 .ʤʢʽʥʜʽʢ ʙʝʨʝʜʽװʘ ʤסʪʘʫץʨʜʝ ʩʘװʪʳ ʪץʨʘײʛʝʡʽʥ ʪשʜʝ שᴇʥʽʤʜʽʣʽʛʽʥʽ שʳʟʳʣʰʘʩʳʥʳץ ʘʥʪץ
 ץʦʨʝʢʪʝʥʫʽʥʜʝʛʽ ʦʨʛʘʥʠʢʘʣʳץ שʪʠʧʪʝʨʽʤʝʥ ʙʘʡʣʘʥʳʩʪʳ ᴇʩʽʤʜʽʢʪʝʨʜʽ ץʳ ʪʦʧʳʨʘסʩʪʘʥʜʘץʘʟʘפ
 ʣ ʤᴅʩʝʣʝʥʽײʘ ʤᴅʩʝʣʝ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɹשʳ ʬʦʩʬʦʨʜʳ ʟʝʨʪʪʝʫ ʞʘסʨʘʤʳʥʜʘײץ שʦʩʳʣʳʩʪʘʨʜʳץ
ʰʝʰʫ ʪʳשʘʡʪץʳʰʪʘʨʜʳש ʪʠʽʤʜʽ ʥʦʨʤʘʣʘʨʳʥ ʞᴅʥʝ ʦʣʘʨʜʳ ײʪʳʤʜʳ ʧʘʡʜʘʣʘʥʫ ʙʘסʳʪʳʥʘ ʞʘשʘʰʘ 
ʢᴇʟʙʝʥ ץʘʨʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ.  

ʌʦʩʬʦʨʤʝʥ ץʦʨʝʢʪʝʥʫ ʞʘסʜʘʡʳʥ ʞʘץʩʘʨʪʫ ץʘʥʪ ץʳʟʳʣʰʘʩʳ ʜʘץʳʣʳ ᴇʥʽʤʜʽʣʽʛʽʥʽ537 ש ʮ/ʛʘ 
ʞᴅʥʝ 580 ʮ/ʛʘ ʜʝʡʽʥ ᴇʩʫʽʥʝ ʳץʧʘʣ ʝʪʪʽ, ץʦʩʳʤʰʘ ᴇʥʽʤʜʽʣʽʢ 217-260,0 ʮ/ʛʘ ʰʝʛʽʥʜʝ ʘʫʳʪץʳʜʳ. 
ʉʦʥʳʤʝʥ, ץʘʥʪ ץʳʟʳʣʰʘʩʳʥʘʥ ʝש ʞʦסʘʨסʳ 580 ʮ/ʛʘ ᴇʥʽʤʜʽʣʽʛʽ NK ʬʦʥʳʥʜʘ ʬʦʩʬʦʨ 
ʪʳשʘʡʪץʳʰʪʘʨʳʥʳש ʙʽʨ ʞʘʨʳʤ ʝʩʝʣʽʢ ʥʦʨʤʘʩʳʥ ʝʥʛʽʟʛʝʥ ʥײʩץʘʜʘ ץʘʤʪʘʤʘʩʳʟ ʝʪʽʣʜʽ.  

ʊʽʨʝʢ ʩᴇʟʜʝʨ: ʘʰʳץ ץʘʨʘ-ץʦשʳʨ ʪʦʧʳʨʘץ ,ץʘʥʪ ץʳʟʳʣʰʘʩʳʥʳש ʜʘʨʘ ʝʛʽʩʪʽʛʽ, ʬʦʩʬʘʪʪʳ 
ʪʳשʘʡʪץʳʰ, ᴇʥʽʤʜʽʣʽʢ, ʬʦʩʬʦʨ ʦʨʛʘʥʠʢʘʣʳץ ץʦʩʳʣʳʩʪʘʨ. 

 

ʂʽʨʽʩʧʝ. ᴆʩʽʤʜʽʢʪʝʨʜʽץ שʦʨʝʢʪʝʥʫʽʥʝ ʬʦʩʬʦʨʜʳש ʞʝʢʝ ʬʦʨʤʘʣʘʨʳʥʳץ שʘʪʳʩʫ 
ʜᴅʨʝʞʝʩʽʥ ʨʝʪʪʝʫ ʥʝʛʽʟʽʥʜʝ ʰʝʰʫ ʪʦʧʳʨʘײץ ץʨʘʤʳʥʜʘסʳ ʞʳʣʞʳʤʘʣʳ ʬʦʩʬʦʨ ʤᴇʣʰʝʨʽ ʤʝʥ 

ᴇʩʽʤʜʽʢʪʝʨʜʽש ʬʦʩʬʦʨʤʝʥ ץʦʨʝʢʪʝʥʫ ץʘʞʝʪʪʽʣʽʛʽʥ ʘʥʳץʪʘʡʜʳ [1-2]. ʉʦסשʳ ʞʳʣʜʘʨʳ ץʘʥʪ 
 ,ʘ ʙʘʡʣʘʥʳʩʪʳסʦʣʜʘʥʳʣʫץ ʽʥʝʥשʳʥʜʳ ʘʛʨʦʪʝʭʥʦʣʦʛʠʷʣʘʨ ʢʝץʘʨץ ʳʟʳʣʰʘʩʳʥ ᴇʥʜʽʨʫʜʝץ

ʜʘץʳʣʜʳש ᴇʥʽʤʜʽʣʽʛʽ ʤʝʥ ʩʘʣʘʥʳש ʪʘʙʳʩʪʳʣʳסʳ ʘʨʪʘ ʪװʩʪʽ. פʘʟʽʨʛʽ ʫʘץʳʪʪʘ ᴇʩʽʤʜʽʢ 
ʰʘʨʫʘʰʳʣʳסʳʥʳש ʥʝʛʽʟʽʥʝ ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ ʜʘץʳʣʜʘʨʳʥ ᴇʩʽʨʫʜʽש ʙʽʨʽʢʪʽʨʽʣʛʝʥ ʞװʡʝʩʽ 
ʨʝʪʽʥʜʝ ʞʘשʘ ʘʛʨʦʪʝʭʥʦʣʦʛʠʷʣʘʨ ʙʦʣʫʳ ʪʠʽʩ. ʆʩʳ ʫʘץʳʪץʘ ʜʝʡʽʥ ʢᴇʧʪʝʛʝʥ ʘʫʳʣ ʰʘʨʫʘ-

ʰʳʣʳץ ʜʘץʳʣʜʘʨʳʥʘ ץʘʞʝʪʪʽ ʬʦʩʬʦʨʣʳ ʪʳשʘʡʪץʳʰʪʘʨʜʳש ʥʦʨʤʘʩʳ ʥʝʛʽʟʽʥʝʥ ʪʦʧʳʨʘץ-
ʪʘסʳ ʞʳʣʞʳʤʘʣʳ ʬʦʩʬʘʪʪʘʨʜʳש ʤᴇʣʰʝʨʽʥ ʘʥʳץʪʘʫ ʥʝʛʽʟʽʥʜʝ ʝʩʝʧʪʝʣʽʧ ʢʝʣʜʽ [4-5].  

ʈʝʩʧʫʙʣʠʢʘʥʳש ʦשʪװʩʪʽʢ-ʰʳסʳʩʳ ʞʘסʜʘʡʳʥʜʘ ץʘʥʪ ץʳʟʳʣʰʘʩʳ ᴇʥʽʤʜʽʣʽʢ ᴅʣʝʫʝʪʽ 
ʞʘסʳʥʘʥ ʙʘʩʳʤ ʪʝʭʥʠʢʘʣʳץ ʜʘץʳʣʜʘʨʜʳץ שʘʪʘʨʳʥʘ ʞʘʪʘʜʳ. ɹײʣ ʜʘץʳʣ פʘʟʘץʩʪʘʥʜʘסʳ 
 .ʙʽʨʜʝʥ-ʙʽʨ ʢᴇʟʽ [2] שʰʽʥ ʞʝʨʛʽʣʽʢʪʽ ʰʠʢʽʟʘʪʪʳװ ʘʥʪ ᴇʥʜʽʨʽʩʽץ

ʊʳשʘʡʪץʳʰʪʘʨ ʤʝʥ ᴇʩʽʤʜʽʢʪʝʨʜʽ ץʦʨסʘʫ ײץʨʘʣʜʘʨʳ, ץʘʥʪ ץʳʟʳʣʰʘʩʳʥ ᴇʩʽʨʫʜʽש 
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ʟʘʤʘʥʘʫʠ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥʳש ʥʝʛʽʟʛʽ ʵʣʝʤʝʥʪʪʝʨʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʊʳשʘʡʪץʳʰʩʳʟ 
ʞʦסʘʨʳ ᴇʥʽʤ ʘʣʫ ʤװʤʢʽʥ ʝʤʝʩ, ʩʝʙʝʙʽ ʜװʥʠʝʞװʟʽʣʽʢ ʝʛʽʥʰʽʣʽʢ ʪᴅʞʽʨʠʙʝʩʽ ʪʳשʘʡʪץʳʰʪʘʨ 
ʜʘץʳʣʜʘʨ ᴇʥʽʤʜʽʣʽʛʽʥʽש ʢʝʤ ʜʝʛʝʥʜʝ װʰʪʝʥ ʙʽʨʽʥ ײץʨʘʡʪʳʥʳʥ ʢᴇʨʩʝʪʝʜʽ [6-7]. נʳʣʳʤʠ 

ʤʝʢʝʤʝʣʝʨʜʽש ʟʝʨʪʪʝʫʣʝʨʽ ʤʝʥ ʨʝʩʧʫʙʣʠʢʘʜʘסʳ ʘʫʳʣʰʘʨʫʘʰʳʣʳסʳʥ ʭʠʤʠʷʣʘʥʜʳʨʫ 
ʥᴅʪʠʞʝʣʝʨʽ ʜʝ ʤʠʥʝʨʘʣʜʳ ʪʳשʘʡʪץʳʰʪʘʨʜʳש ʘʫʳʣʰʘʨʫʘʰʳʣʳסʳʥʳש ʪʠʽʤʜʽʣʽʛʽʥ 

ʘʥʳץʪʘʡʪʳʥʳʥ ʞᴅʥʝ ʪʦʧʳʨʘײץ ץʥʘʨʣʳסʳʥ ʩʘץʪʘʫ ʤʝʥ ʘʨʪʪʳʨʫʜʳש ʤʘʪʝʨʠʘʣʜʳץ ʥʝʛʽʟʽ 
ʙʦʣʳʧ ʪʘʙʳʣʘʪʳʥʳʥ ʢᴇʨʩʝʪʝʜʽ. ʊʦʧʳʨʘץʪʳש ʬʦʩʬʘʪʪʳץ ʨʝʞʠʤʽʥ ʨʝʪʪʝʫ ʘʫʳʣʰʘʨʫʘʰʳʣʳץ 
ʜʘץʳʣʜʘʨʳʥʳש, ʦʥʳש ʽʰʽʥʜʝ ץʘʥʪ ץʳʟʳʣʰʘʩʳʥʳש ᴇʥʽʤʜʽʣʽʛʽʥʽש ʜʝשʛʝʡʽʥ ʪײʨʘץʪʳ ײʩʪʘʫסʘ 

ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ [8-9].  
ʆʩʳסʘʥ ʙʘʡʣʘʥʳʩʪʳ ᴅʨʪװʨʣʽ ʢʣʠʤʘʪʪʳץ ʞʘסʜʘʡʣʘʨʜʘ ʪʦʧʳʨʘץ ʪװʨʣʝʨʽʥʝ 

ʙʘʡʣʘʥʳʩʪʳ ץʦʨʝʢʪʽʢ ʟʘʪʪʘʨʜʳש, ʘʪʘʧ ʘʡʪץʘʥʜʘ ʬʦʩʬʦʨʜʳש ᴇʟʛʝʨʫʽʥ, ʘʫʳʣʰʘʨʫʘʰʳʣʳץ 
ʪᴅʞʽʨʠʙʝʩʽʥ, ʪʳשʘʡʪץʳʰʪʘʨʜʳ ʧʘʡʜʘʣʘʥʫʜʳ ʞᴅʥʝ ʙʝʡʽʥʜʽ ץʘʨץʳʥʜʳʣʳץץʘ ʥʝʛʽʟʜʝʣʛʝʥ 
 ʥʝʤʜʽ ʧʘʡʜʘʣʘʥʫʜʳ ʟʝʨʪʪʝʫװ ʳʪʳʣʳ ʞᴅʥʝץʳʥ, ʫʘסʪʳʣʳץʨʘײʪ שʳʟʳʣʰʘʩʳʥ ᴇʥʜʽʨʫʜʽץ ʘʥʪץ

ᴇʟʝʢʪʽ ʤᴅʩʝʣʝ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ [10-11]. 
ɸʰʳץ ץʘʨʘ-ʢʦשʳʨ ʪʦʧʳʨʘץʪʘ ᴇʩʽʨʽʣʛʝʥ ץʘʥʪ ץʳʟʳʣʰʘʩʳʥʘ ץʦʣʜʘʥʳʣסʘʥ ʬʦʩʬʦʨ 

ʪʳשʘʡʪץʳʰʪʘʨʳʥʳש ʥʦʨʤʘʣʘʨʳʥʘ ʙʘʡʣʘʥʳʩʪʳ ʬʦʩʬʘʪ ʨʝʞʠʤʽʥʽש ᴇʟʛʝʨʫʽ ʤʝʥ ץʘʥʪ 
 ʤᴅʣʽʤʝʪʪʝʨʽ ʟʝʨʪʪʝʣʛʝʥ. ɸʟʦʪ-ʢʘʣʠʡ ʬʦʥʳʥʜʘ (NK) ץʢᴇʧʞʳʣʜʳ שʳʟʳʣʰʘʩʳ ᴇʥʽʤʜʽʣʽʛʽʥʽץ
 שʪʳץʦʣʜʘʥʫ ʢʝʟʽʥʜʝ, ʪʦʧʳʨʘץ ʳʰʪʘʨʳʥץʘʡʪשpʜʝ ʬʦʩʬʦʨ ʪʳװʡʝʣi ʪװʞᴅʥʝ ʞ ץʟʘײ

ʞʳʨʪʳʣʘʪʳʥ ʞᴅʥʝ ʪᴇʤʝʥʛʽ ץʘʙʘʪʪʘʨʳʥʜʘ ʬʦʩʬʦʨʤʝʥ ʢʘʤʪʘʤʘʩʳʟ ʝʪʽʣʫʽ ᴅʨʪװʨʣi ʜʝשʛʝʡʣʝʨʽ 
ʞʘʩʘʣʜʳ.  

ɸʫʳʩʧʘʣʳ ʝʛʽʩ ʧʝʥ ʜʘʨʘ ʜʘץʳʣ ʝʛʽʩ ʞʘסʜʘʡʳʥʜʘ ץʘʥʪ ץʳʟʳʣʰʘʩʳʥʘ ʬʦʩʬʦʨ 
ʪʳשʘʡʪʢʳʰʪʘʨʳʥʳש ʙʽʨ, ʙʽʨ ʞʘʨʳʤ ʞᴅʥʝ ʝʢʽ ʝʩʝʣʝʥʛʝʥ ʥʦʨʤʘʣʘʨʳʥ ʞװʡʝʣi ʪװʨʜʝ ץʦʣʜʘʥʫ, 
ʪʝʢ ʪʦʧʳʨʘץʪʘסʳ ʞʳʣʞʳʤʘʣʳ ʬʦʩʬʦʨʜʳש ʤᴇʣʰʝʨʽ 49,0; 51,9; 59,0 ʤʛ/ʢʛ ʜʝʡʽʥ 

ʞʦסʘʨʳʣʘʪʳʧ ץʘʥʘ ץʦʡʤʘʡ, ʬʦʩʬʦʨʜʳש ʩʽשʽʤʜʽ ʪװʨʣʝʨi ʙʦʩ ʙʘʡʣʘʥʳʩץʘʥ ʞᴅʥʝ ᴅʨʪװʨʣʽ 
ʥʝʛʽʟʜʽ ʬʦʩʬʘʪʪʘʨʜʳש (Ca-Pɯ + Ca-Pn) ʤᴇʣʰʝʨʽʥ ʘʨʪʪʳʨʘʜʳ. פʘʥʪ ץʳʟʳʣʰʘʩʳʥʳש ʜʘʨʘ 

ʜʘץʳʣ ʝʛʽʩʽʛʽʥʜʝ ʬʦʩʬʦʨ ʪʳשʘʡʪץʳʰʳʥʳש ʥʦʨʤʘʣʘʨʳʥʳש ᴅʩʝʨʽʥʝʥ ʙʦʩ ʙʘʡʣʘʥʳʩץʘʥ ʞᴅʥʝ 
ᴅʨʪװʨʣi ʥʝʛʽʟʜʝʨ ʬʦʩʬʘʪʪʘʨʜʳש (Ca-Pi + Ca-Pn) ʤᴇʣʰʝʨʽ 94-106 ʤʛ/ʢʛ ʞᴅʥʝ 279-297 ʤʛ/ʢʛ, 
ʘʣ ʘʫʳʩʧʘʣʳ ʝʛʽʩʪʝʨ ʞʘסʜʘʡʳʥʜʘ ʦʣʘʨʜʳש ʤᴇʣʰʝʨʽ ʩᴅʡʢʝʩʽʥʰʝ 89-104 ʞᴅʥʝ 265-296 ʤʛ/ʢʛ 

ʜʝʡʽʥ ʞʦסʘʨʳʣʘʡʜʳ. ɸʰʳץ ץʘʨʘ- ʢʦשʳʨ ʪʦʧʳʨʘץʪʳש ʬʦʩʬʘʪ ʨʝʞʠʤʽʥʽש ʞʘץʩʘʨʫʳʥʘ 
ʙʘʡʣʘʥʳʩʪʳ ʘʫʳʩʧʘʣʳ ʝʛʽʩʪʽʢʪʝ ץʘʥʪ ץʳʟʳʣʰʘʩʳʥʳש ᴇʥʽʤʜʽʣʽʛʽ 507,8-561,6 ʮ/ʛʘ, ʘʣ ʜʘʨʘ 

ʜʘץʳʣ ʝʛʽʩʪʽʛʽʥʜʝ 492,8-543,1 ʮ/ʛʘ ʞᴅʥʝ ץʘʥʪʪʳʣʳסʳ 16,0-16,3 %-סʘ ʜʝʡʽʥ ʢᴇʪʝʨʽʣʝʜʽ [12]. 
ɸʫʳʣ ʰʘʨʫʘʰʳʣʳסʳʥ ʭʠʤʠʷʣʘʥʜʳʨʫʜʳש ʙʘʩʪʘʧץʳ ʢʝʟʝשʽʥʜʝ (1965-1970 ʞ.ʞ.) 

ʟʝʨʪʪʝʣʛʝʥ ʘʫʤʘץʪʳש ʪʦʧʳʨʘץʪʘʨʳʥʳ78,3% ש-ʳ ʞʳʣʞʳʤʘʣʳ ʬʦʩʬʦʨʤʝʥ (P2O5 15 ʤʛ/ʢʛ 

ʪʦʧʳʨʘץ) ʘʟ ץʘʤʪʳʣסʘʥ ʪʦʧʳʨʘץץʘ ʞʘʪʘʪʳʥʳ ʘʥʳץʪʘʣʜʳ. 1970-1990 ʞʳʣʜʘʨ ʦʨʛʘʥʠʢʘʣʳץ 
ʞᴅʥʝ ʤʠʥʝʨʘʣʜʳ ʪʳשʘʡʪץʳʰʪʘʨʜʳ ʞʳʣ ʩʘʡʳʥ װʣʢʝʥ ʢᴇʣʝʤʜʝ ʝʥʛʽʟʫ ʥᴅʪʠʞʝʩʽʥʜʝ (ʦʨʪʘ 

ʝʩʝʧʧʝʥ 1044 ʤʳש ʪʦʥʥʘ ʞᴅʥʝ ʪʠʽʩʽʥʰʝ 40 ʤʳש ʪʦʥʥʘ) ʪʦʧʳʨʘץʪʳ ʞʳʣʞʳʤʘʣʳ 
ʬʦʩʬʘʪʪʘʨʤʝʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ ʞʘץʩʘʨʜʳ. ɹײʣ ʢᴇʨʩʝʪʢʽʰʪʝʨʜʽש ᴇʟʛʝʨʫʽ ʩʽשʽʨʽʣʫʛʝ 
ʬʦʩʬʦʨʜʳש ʞʘʣʧʳ ʤᴇʣʰʝʨʽ, ʤʠʥʝʨʘʣʜʳ ʬʦʩʬʘʪʪʘʨʜʳש ʞʘʣʧʳ ʤᴇʣʰʝʨʽ, ʞʳʣʞʳʤʘʣʳ 

 ʦʨʳ ʥʝʛʽʟʽʥʝʥ ʦʨʪʦʬʦʩʬʦʨץ ʪʘʡ ʦʪʳʨʳʧ, ʬʦʩʬʦʨץʪʳ ʢᴇʨʩʝʪʢʽʰʪʝʨʜʽ ʘʥʳץʨʘʤʳ ʩʠ̫ײץ
 ʘסʬʦʩʬʦʨ שʪʳץʦʩʳʣʳʩʪʘʨʳ ʞᴅʥʝ ʪʦʧʳʨʘץ ʨʽʥʜʝ ʬʦʩʬʦʨװʟʜʘʨʳ ʪײʪ שʳʣʳʥʳץʳʰץ

ʧʦʪʝʥʮʠʘʣʜʳ ʙʫʬʝʨʣʽʢ ʩʳʡʳʤʜʳʣʳסʳʥʘ ʥʝʛʽʟʜʝʣʛʝʥ (ʪʦʧʳʨʘץ ʩʳʡʳʤʜʳʣʳסʳ ʘʩʪʳʥʜʘ 
ʬʦʩʬʦʨ ʧʦʪʝʥʮʠʘʣʳʥʳש ᴇʟʛʝʨʫʽʥʝ ץʘʨʩʳ ʪײʨʫ ʩʳʨʪץʳ ᴅʩʝʨʣʝʨʜʽש ᴅʩʝʨʽ - ʬʦʩʬʦʨʜʳ ʝʥʛʽʟʫ 
ʪʳשʘʡʪץʳʰʪʘʨ ʥʝʤʝʩʝ ʜʘץʳʣʜʘʨʜʳש ʬʦʩʬʦʨʜʳ ʩʽשʽʨʫʽ) [13]. 

ɿʝʨʪʪʝʫ ʤʘʪʝʨʠʘʣʜʘʨʳ ʤʝʥ ᴅʜʽʩʪʝʨʽ. ɼʘʣʘʣʳץ ʟʝʨʪʪʝʫʣʝʨ çפʘʟʘץ ʝʛʽʥʰʽʣʽʢ ʞᴅʥʝ 
ᴇʩʽʤʜʽʢ ʰʘʨʫʘʰʳʣʳסʳ סʳʣʳʤʠ-ʟʝʨʪʪʝʫ ʠʥʩʪʠʪʫʪʳè ɾʐʉ-ʥʽש ʤʠʥʝʨʘʣʜʳ ץʦʨʝʢʪʝʥʫ ʞᴅʥʝ 

ʘʛʨʦʵʢʦʣʦʛʠʷ ʙᴇʣʽʤʽʥʽש ʪᴅʞʽʨʠʙʝ ʩʪʘʥʮʠʦʥʘʨʳʥʜʘ, ʩʫʘʨʤʘʣʳ ʘʰʳץ ץʘʨʘ- ץʦשʳʨ ʪʦʧʳʨʘץʪʘ 
ʞװʨʛʽʟʽʣʜʽ. פʘʥʪ ץʳʟʳʣʰʘʩʳʥ ʜʘʨʘ ʜʘץʳʣ ʨʝʪʽʥʜʝ ʪײʨʘץʪʳ ᴅʨʽ ײʟʘץ ʤʝʨʟʽʤ ᴇʩʽʨʫ ʙʦʡʳʥʰʘ 
ʤʝʨʟʽʤʜʽ (1961 ʞʳʣʜʘʥ ʙʘʩʪʘʧ) ʩʪʘʮʠʦʥʘʨʣʳץ ʪᴅʞʽʨʠʙʝ ʢʝʣʝʩʽʜʝʡ ʥײʩץʘʣʘʨʜʘ ʪᴅʞʽʨʠʙʝ 

ʞװʨʛʽʟʽʣʜʽ. ʉʦסשʳ 56 ʞʳʣ ʽʰʽʥʜʝ ʘʰʳץ-ץʘʨʘ ץʦשʳʨ ʪʦʧʳʨʘץʪʘ ץʘʥʪ ץʳʟʳʣʰʘʩʳʥʳש ʜʘʨʘ 
ʜʘץʳʣʳʥʘ ʢʝʣʝʩʽʜʝʡ ʪʳשʘʡʪץʳʰ ʥʦʨʤʘʣʘʨʳ ʝʥʛʽʟʽʣʜʽ: 

ʌʦʩʬʦʨʜʳש ʙʽʨ ʝʩʝʣʽʢ ʤᴇʣʰʝʨʽ - N5600P3360K3360; 
ʌʦʩʬʦʨʜʳש ʙʽʨ ʞʘʨʳʤ ʝʩʝʣʽʢ ʤᴇʣʰʝʨʽ - N5600P5040K3360; 
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ʊᴅʞʽʨʠʙʝ ʩʳʟʙʘʩʳ: 
 

1 ʊʳשʘʡʪץʳʰʩʳʟ (ʙʘץʳʣʘʫ) 
2 NK-ʬʦʥ 
3 NK+P1(ɹʽʨ ʝʩʝʣʽʢ ʤᴇʣʰʝʨʽ) 
4 NK+P1,5(ɹʽʨ ʞʘʨʳʤ ʝʩʝʣʽʢ ʤᴇʣʰʝʨʽ) 

 
ʊᴅʞʽʨʠʙʝʥʽץ שʘʡʪʘʣʘʥʫʳ 4 ʨʝʪ, ʤᴇʣʜʝʢ ʘʫʜʘʥʳ 216 ʤ2. ɸʟʦʪʪʳ ʪʳשʘʡʪץʳʰ ʨʝʪʽʥʜʝ 

ʤʦʯʝʚʠʥʘ (46% ᴅ.ʟ.), ʬʦʩʬʦʨʣʳ ʪʳשʘʡʪץʳʰ ʨʝʪʽʥʜʝ ץʦʩ ʩʫʧʝʨʬʦʩʬʘʪ (47% ᴅ.ʟ.), ʢʘʣʠʡ 
ʭʣʦʨʠʜʽ (60% ᴅ.ʟ.) ʢʘʣʠʡ ʪʳשʘʡʪץʳʰʳ ʨʝʪʽʥʜʝ ʧʘʡʜʘʣʘʥʳʣʜʳ. ɾʳʣ ʩʘʡʳʥ ץʦʣʜʘʥʳʣʘʪʳʥ 
ʬʦʩʬʦʨ ʪʳשʘʡʪץʳʰʪʘʨʳ: ʬʦʩʬʦʨʜʳש ʙʽʨ ʝʩʝʣʽʢ ʤᴇʣʰʝʨʽ - 90 ʢʛ/ʛʘ, ʙʽʨ ʞʘʨʳʤ ʝʩʝʣʽʢ 

ʤᴇʣʰʝʨʽ - 135 ʢʛ/ʛʘ ײץʨʘʜʳ. ɯʣʝ ɸʣʘʪʘʫʳʥʳש ʪʽʢ ʟʦʥʘʣʳסʳʥʳש ʟʝʨʪʪʝʣʝʪʽʥ 
ʪʦʧʳʨʘץʪʘʨʳʥʜʘסʳ ʬʦʩʬʦʨʜʳש ʘʛʨʦʭʠʤʠʷʣʳץ ʩʠʧʘʪʪʘʤʘʣʘʨʳʥ, ץʦʨʳ ʤʝʥ ʪʦʧʪʳײץ ץʨʘʤʳʥ 

ʘʥʳץʪʘʫ, ʩʦʥʳʤʝʥ ץʘʪʘʨ ץʘʥʪ ץʳʟʳʣʰʘʩʳʥʳש ʭʠʤʠʷʣʳײץ ץʨʘʤʳʥ ʟʝʨʪʪʝʫ װʰʽʥ ʪʦʧʳʨʘץ 
ʧʝʥ ᴇʩʽʤʜʽʢ װʣʛʽʣʝʨʽ ʘʣʳʥʜʳ. ʊʦʧʳʨʘץ ʧʝʥ ᴇʩʽʤʜʽʢʪʝʨʛʝ ʭʠʤʠʷʣʳץ ʪʘʣʜʘʫʣʘʨ פʘʟʘײ ץʣʪʪʳץ 
ʘʛʨʘʨʣʳץ ʟʝʨʪʪʝʫ ʫʥʠʚʝʨʩʠʪʝʪʽʥʽש ʊʦʧʳʨʘץʪʘʥʫ ʞᴅʥʝ ʘʛʨʦʭʠʤʠʷ ʢʘʬʝʜʨʘʩʳʥʳש, 

ᴆ.ʆʩʧʘʥʦʚ ʘʪʳʥʜʘסʳ פʘʟʘץ ʪʦʧʳʨʘץʪʘʥʫ ʞᴅʥʝ ʘʛʨʦʭʠʤʠʷ סʳʣʳʤʠ-ʟʝʨʪʪʝʫ ʠʥʩʪʠʪʫʪʳʥʳש 
ʟʝʨʪʭʘʥʘʣʘʨʳʥʜʘ, פʘʟʘץ ʝʛʽʥʰʽʣʽʢ ʞᴅʥʝ ᴇʩʽʤʜʽʢ ʰʘʨʫʘʰʳʣʳסʳ סʳʣʳʤʠ-ʟʝʨʪʪʝʫ ʠʥʩʪʠʪʫʪʳ 

ʞᴅʥʝ ʄᴅʩʢʝʫ ץʘʣʘʩʳʥʜʘסʳ ɺ.ɼʦʢʫʯʘʝʚ ʪʦʧʳʨʘץ ʠʥʩʪʠʪʫʪʳʥʜʘ ʞװʨʛʽʟʽʣʜʽ.  
ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ. ʄʠʥʝʨʘʣʜʳ ʪʳשʘʡʪץʳʰʪʘʨʜʳש, ʘʪʘʧ ʘʡʪץʘʥʜʘ, ʬʦʩʬʦʨʜʳש 

ʝʣʽʤʽʟʜʽש ʙʘʨʣʳץ ʘʫʜʘʥʜʘʨʳʥʜʘ ʘʫʳʣʰʘʨʫʘʰʳʣʳץ ʜʘץʳʣʜʘʨʳʥ ᴇʩʽʨʫʜʝ ʪʠʽʤʜʽʣʽʛʽ ʞʦסʘʨʳ, 

ʩʦʥʜʳץʪʘʥ ʦʣʘʨʜʳ ײʪʳʤʜʳ ʧʘʡʜʘʣʘʥʫ ʞᴅʥʝ ʙʘʨʳʥʰʘ ʪʠʽʤʜʽ ʧʘʡʜʘʣʘʥʫ ʘʫʳʣ 
ʰʘʨʫʘʰʳʣʳסʳ ʜʘץʳʣʜʘʨʳʥʳש ᴇʥʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫ ʤʝʥ ᴇʥʽʤ ʩʘʧʘʩʳʥ ʘʨʪʪʳʨʫʜʳש ʙʘʩʪʳ 

ʤᴅʩʝʣʝʩʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ [14-16]. 
ɾװʡʝʣʽ ᴅʨʽ ײʟʘץ ʤʝʨʟʽʤ ʪʳשʘʡʪʳʣסʘʥ ʘʰʳץ ץʘʨʘï ץʦשʳʨ ʪʦʧʳʨʘסʳʥʜʘסʳ 

ʬʦʩʬʘʪʪʘʨʜʳש ʪʦʧʪʳץ ʞᴅʥʝ ʬʨʘʢʮʠʷʣʳײץ ץʨʘʤʳʥ ʞᴅʥʝ ᴇʩʽʨʽʣʛʝʥ ץʘʥʪ ץʳʟʳʣʰʘʩʳʥʳש 

ʜʘʨʘ ʜʘץʳʣʳʥʘ ʦʣʘʨʜʳש ᴅʩʝʨʣʝʨʽʥ ʘʥʳץʪʘʫ ʙʦʡʳʥʰʘ ʵʢʩʧʝʨʠʤʝʥʪ פʘʟʘץ ʝʛʽʥʰʽʣʽʢ ʞᴅʥʝ 
ᴇʩʽʤʜʽʢ ʰʘʨʫʘʰʳʣʳסʳ סʳʣʳʤʠ-ʟʝʨʪʪʝʫ ʠʥʩʪʠʪʫʪʳè ɾʐʉ-ʥʽש ʩʪʘʮʠʦʥʘʨʳʥʜʘ ʞװʨʛʽʟʽʣʜʽ. 

ɿʝʨʪʪʝʫʣʝʨ ץʘʥʪ ץʳʟʳʣʰʘʩʳʥʳש ʜʘʨʘ ʜʘץʳʣʳ ʝʛʽʩʪʽʛʽʥʜʝʛʽ ʪʦʧʳʨʘץʪʳ0-20 ש ʩʤ 
ʞᴅʥʝ 20-40 ʩʤ ץʘʙʘʪʪʘʨʳʥʜʘסʳ ʙʘץʳʣʘʫ ʥײʩץʘʩʳ ʙʦʡʳʥʰʘ ʞʘʣʧʳ ʬʦʩʬʦʨʜʳש ʤᴇʣʰʝʨʽ 
984,2-961,8 ʤʛ/ʢʛ, ʘʣ ʤʠʥʝʨʘʣʜʳץ ʬʦʩʬʦʨ 718,6-609,8 ʤʛ/ʢʛ ʞᴅʥʝ ʦʨʛʘʥʠʢʘʣʳץ ʬʦʩʬʦʨʜʳש 

ʤᴇʣʰʝʨʽ 265,6-352,1 ʤʛ/ʢʛ ʙʦʣʩʘ, ʦʣʘʨʜʳש ʘʨʘץʘʪʳʥʘʩʳ 73,0-63,4% ʞᴅʥʝ 27,0-36,6% 
ʘʨʘʣʳסʳʥʜʘ ᴇʟʛʝʨʜʽ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʬʦʥʜʳץ ʥײʩץʘʜʘסʳ (NK) ʞʘʣʧʳ ʬʦʩʬʦʨʜʳש ʤᴇʣʰʝʨʽ 

ʙʘץʳʣʘʫ ʥײʩץʘʩʳʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ 1063,9-960,1 ʤʛ/ʢʛ ʘʨʘʣʳסʳʥʜʘ ʘʫʳʪץʳʜʳ ʞᴅʥʝ 
ʤʠʥʝʨʘʣʜʳ ʬʦʩʬʦʨ ʤʝʥ ʦʨʛʘʥʠʢʘʣʳץ ʬʦʩʬʦʨʜʳש ʘʨʘץʘʪʳʥʘʩʳ 65,0-64,9% ʞᴅʥʝ 35,0-
 ʳʪץʫʘ ץʟʘײ ʳʰʪʘʨʳʥ ʙʽʨ ʞᴅʥʝ ʙʽʨ ʞʘʨʳʤ ʝʩʝʣʽʢ ʥʦʨʤʘʜʘץʘʡʪשʨʘʜʳ. ʌʦʩʬʦʨ ʪʳײץ 35,1%

ʧʘʡʜʘʣʘʥʫ ʞʘʣʧʳ ʬʦʩʬʦʨʜʳײץ שʨʘʤʳʥ, ʤʠʥʝʨʘʣʜʳץ ʞᴅʥʝ ʦʨʛʘʥʠʢʘʣʳץ ʬʦʩʬʦʨ 
ʘʨʘʩʳʥʜʘסʳ ץʘʪʳʥʘʩʪʳ ʙʽʨʰʘʤʘ ʘʨʪʪʳʨʘʜʳ (1-ʢʝʩʪʝ). 

 

1-ʢʝʩʪʝ ï פʘʥʪ ץʳʟʳʣʰʘʩʳʥʳש ʜʘʨʘ ʜʘץʳʣ ʝʛʽʩʪʽʛʽʥʜʝʛʽ ʬʦʩʬʦʨ ʬʦʨʤʘʣʘʨʳ ʤʝʥ 

ʘʨʘץʘʪʳʥʘʩʳʥʳש ʪʳשʘʡʪץʳʰ ץʦʣʜʘʥʫʜʘʥ ᴇʟʛʝʨʽʩʽ (2019 ʞʳʣ) 

 

ˉ  ʊᴅʞʽʨʠʙʝ 
ʥײʩץʘ-
ʣʘʨʳ 

 ʘʙʘʪפ
ʪʝʨʝש- 
ʜʽʛʽ, ʩʤ 

ʌʦʩʬʦʨ ʤʛ/ʢʛ ʌʦʩʬʦʨ,% 
ɾʘʣʧʳ ʄʠʥʝʨʘʣʜʳ

 ץ
ʆʨʛʘʥʠʢʘ-
ʣʳץ 

ʄʠʥʝʨʘʣ-
ʜʳץ 

ʆʨʛʘʥʠʢʘ-
ʣʳץ 

1 ɹʘץʳʣʘʫ 
 

0-20 984,2 718,6 265,6 73,0 27,0 

20-40 961,8 609,8 352,1 63,4 36,6 

2 NK 0-20 1063,9 691,1 372,0 65,0 35,0 

20-40 960,1 623,5 336,6 64,9 35,1 

3 NK+P1 0-20 1080,6 787,4 293,2 72,9 27,1 

20-40 964,6 646,2 318,4 67,0 33,0 
4 NK+P1,5 0-20 1096,9 791,2 305,7 72,1 27,9 

20-40 962,8 704,9 257,8 73,2 26,8 
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 ʨʣʝʨʽװʨʣʽ ʪװᴅʨʪ שʳʰʪʘʨʜʳץʘʡʪשʳʣʳ ʝʛʽʩʪʽʛʽʥʜʝ ʪʳץʜʘʨʘ ʜʘ שʳʟʳʣʰʘʩʳʥʳץ ʘʥʪפ
ʤʝʥ װʡʣʝʩʪʽʢʪʝʨʽʥ ײʟʘץ ʫʘץʳʪ ʧʘʡʜʘʣʘʥסʘʥ ʘʰʳץ ץʘʨʘ- ץʦשʳʨ ʪʦʧʳʨʘסʳʥʜʘסʳ ʬʦʩʬʦʨ 
ʦʨʛʘʥʠʢʘʣʳץ ץʦʩʳʣʳʩʪʘʨʜʳש ʜʠʥʘʤʠʢʘʩʳʥ ʟʝʨʪʪʝʫ ʙʘץʳʣʘʫ ʥײʩץʘʩʳʥʳש ʝʛʽʩʪʽʢ ʞᴅʥʝ 

ʩʫʘʨʤʘʣʳ ץʘʙʘʪʳʥʜʘ 0,98-0,24 ʤʛ/ʢʛ ʘʨʘʣʳסʳʥʜʘ ʘʫʳʪץʳʜʳ ʞᴅʥʝ ʬʦʥʜʳץ ʥײʩץʘʜʘ (NK) 
 ʥʠ 100 ʛסʘʨʳ, ʷסʳ ʬʦʩʬʦʨ ʤᴇʣʰʝʨʽ ʙʽʨʰʘʤʘ ʞʦסʟʘʪʪʘʨʜʘ ץʙʳʣʤʘʣʳ ʦʨʛʘʥʠʢʘʣʳײץ

ʪʦʧʳʨʘץʪʘ 1,71 ʤʛ/ʢʛ ʙʦʣʜʳ (2-ʢʝʩʪʝ, 1-ʩʫʨʝʪ). 
 ʳ ʬʦʩʬʦʨ ʃʆɿ ʤᴇʣʰʝʨʽ ʙʽʨסʪʘץʳʣʜʳ ʝʛʽʩʪʽʛʽʥʜʝ ʪʦʧʳʨʘץʳʟʳʣʰʘʩʳ ʜʘʨʘ ʜʘץ ʘʥʪפ

ʞᴅʥʝ ʙʽʨ ʞʘʨʳʤ ʥʦʨʤʘʜʘ ʬʦʩʬʦʨ ʪʳשʘʡʪץʳʰʪʘʨʳʥ ץʦʣʜʘʥסʘʥʜʘ ʙʽʨʰʘʤʘ ʞʦסʘʨʳ ʙʦʣʜʳ, 

ʤײʥʜʘ ʙײʣ ʤᴅʥʜʝʨ 100 ʛ-סʘ 0,71-0,48 ʤʛ ʰʘʤʘʩʳʥʜʘ ʘʫʳʪץʠʜʳ. פʘʥʪ ץʳʟʳʣʰʘʩʳʥʳש ʜʘʨʘ 
ʜʘץʳʣʜʳ ʝʛʽʩʪʽʛʽʥʜʝ ʪʳשʘʡʪץʳʰʪʘʨʜʳ ײʟʘץ ʫʘץʳʪ ץʦʣʜʘʥסʘʥʜʘ ʙײʣ ץʳʰץʳʣʜʘʨʜʘסʳ 

ʬʦʩʬʦʨ ʤᴇʣʰʝʨʽ ʦʣʘʨʜʳײץ שʥʜʳʣʳסʳ ʞʘסʳʥʘʥ ʜʘ, ʘʨʘʩʳʥʜʘסʳ ץʘʪʳʥʘʩʪʘ ʜʘ ᴅʨʪװʨʣʽ 
ʙʦʣʜʳ (1-ʩʫʨʝʪ). 

 

2-ʢʝʩʪʝ ï פʘʥʪ ץʳʟʳʣʰʘʩʳʥʳש ʜʘʨʘ ʜʘץʳʣʳ ʝʛʽʩʪʽʛʽʥʽש ʘʰʳץ ץʘʨʘ-ץʦשʳʨ 

ʪʦʧʳʨʘס ʥrʜʘסʳ ʬʦʩʬʦʨ ʦʨʛʘʥʠʢʘʣʳץ ץʦʩʳʣʳʩʪʘʨʜʳש ʤᴇʣʰʝʨʽ ʤʝʥ ʘʨʘץʘʪʳʥʘʩʳ 2019 

ʞr ʣ) 

 

ˉ 
ʧ/ʧ 

ʊᴅʞʽʨʠʙʝ  
ʥײʩץʘʣʘʨʳ 

 ʘʙʘʪפ
ʪʝʨʝשʜʽʛʽ, 
ʩʤ 

ʌʦʩʬʦʨ ʤᴇʣʰʝʨʽ ʤʛ/ʢʛ 

ʃʘʙʠʣʴʜʽ 
ʦʨʛʘʥʠʢʘʣʳץ 
ʟʘʪʪʘʨ, ʃʆɿ 

ʌʫʣʴʚʦ 
  ʳʣʜʘʨʳץʳʰץ

ɻʫʤʠʥ 
 ʳʣʜʘʨʳץʳʰץ

ʌפ:ɻפ 
ʈ2ʆ5 ʘʨʘ-
 ʘʪʳʥʘʩʳץ

1 
 

ɹʘץʳʣʘʫ 
 

0-20 0,98 0,01 3,93 0,003 

20-40 0,24 0,01 3,05 0,003 

2 NK 0-20 1,71 0,13 0,22 0,59 

20-40 0,11 0,34 0,23 1,48 

3 NK+P1 0-20 0,74 0,04 0,21 0,19 
20-40 0,62 0,45 0,09 5,00 

4 NK+P1,5 0-20 0,48 0,09 1,89 0,05 

20-40 0,16 2,32 0,68 3,41 

 
 

 
 

1-ʩʫʨʝʪ ï פʘʥʪ ץʳʟʳʣʰʘʩʳ ʜʘʨʘ ʜʘץʳʣʳ ʝʛʽʩʪʽʛʽ ʪʦʧʳʨʘסʳʥʳש ʦʨʛʘʥʠʢʘʣʳץ 

 ʨʘʤʳ (2019 ʞ.)ײץ ץʞᴅʥʝ ʩʘʥʜʳ ץʩʘʧʘʣʳ שʬʦʩʬʦʨʜʳ סʦʩʳʣʳʩʪʘʨʳʥʜʘrץ

 

0

1

2

3

4

5

6

0-20 20-40 0-20 20-40 0-20 20-40 0-20 20-40

ʥײʩץʘʣʘʨʳɹʘץʳʣʘʫ(ʪ/ʟ) NK NK+P1 NK+P1,5

ɾʘʣʧʳ 

ʬʦʩʬʦʨ

ʌʦʩʬʦʨ 

ʌʂ ʤʛ/ 

100 ʛ

ʌʦʩʬʦʨ 

ɻʂ ʤʛ/ 

100 ʛ
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ɸʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ ʜʘץʳʣʜʘʨʳʥʳש ᴇʥʽʤʜʽʣʽʢ ʜʝשʛʝʡʽ, ʪʳשʘʡʪץʳʰʪʘʨʜʳ ʝʥʛʽʟʫʜʽש 
ʪʠʽʤʜʽʣʽʛʽʥ ʙʘסʘʣʘʫʜʳש ʥʝʛʽʟʛʽ ʢʨʠʪʝʨʠʡʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ᴄʨʪװʨʣʽ ʟʝʨʪʪʝʫʰʽ 
 ,שʳʣʜʘʨʳʥʳץʳ ʜʘסʨʛʽʟʛʝʥ ʟʝʨʪʪʝʫʣʝʨʽ ʘʫʳʣ ʰʘʨʫʘʰʳʣʳװʳʪ ʙʦʡʳ ʞץʫʘ ץʟʘײ שʘʣʳʤʜʘʨʜʳס

ʦʥʳש ʽʰʽʥʜʝ ץʘʥʪ ץʳʟʳʣʰʘʩʳʥʳש ᴇʥʽʤʜʽʣʽʛʽ ʪʦʧʳʨʘײץ ץʥʘʨʣʳʣʳסʳʥʳש ʢᴇʨʩʝʪʢʽʰʪʝʨʽʤʝʥ, 
ʪײʨʘץʪʳ ʝʛʽʩ ʪװʨʣʝʨʽʤʝʥ ʞᴅʥʝ ʦʣʘʨʜʳש ʬʦʩʬʦʨʤʝʥ ץʦʨʝʢʪʝʥʫ ʞʘסʜʘʡʣʘʨʳʤʝʥ 

ʘʥʳץʪʘʣʘʪʳʥʳʥ ʢᴇʨʩʝʪʝʜʽ. 
ʌʦʩʬʦʨ ʪʳשʘʡʪץʳʰʪʘʨʳ ץʘʥʪ ץʳʟʳʣʰʘʩʳʥʳש ʩʘʧʘʣʳץ ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥʝ, ʘʪʘʧ 

ʘʡʪץʘʥʜʘ, ײץʨʘʤʳʥʜʘסʳ ץʘʥʪ ʜʝשʛʝʡʽʥʝ ʜʝ ʘʡʪʘʨʣʳץʪʘʡ ᴅʩʝʨ ʝʪʪʽ.  

ɼʘʨʘ ʜʘץʳʣ ʨʝʪʽʥʜʝ ᴇʩʽʨʽʣʛʝʥ ץʘʥʪ ץʳʟʳʣʰʘʩʳʥʳש ʪʘʤʳʨʞʝʤʽʩʪʝʨʽʥʜʝ ץʘʥʪ 
ʤᴇʣʰʝʨʽ ʙʘץʳʣʘʫʜʘ 14,5%-ʜʘʥ ʞᴅʥʝ ʘʟʦʪ-ʢʘʣʠʡ ʥײʩץʘʩʳʥʜʘ 14,5%-ʜʘʥ ʞᴅʥʝ, ʬʦʩʬʦʨʣʳ 

ʪʳשʘʡʪץʳʰʪʘʨʜʳש ʙʽʨ ʞᴅʥʝ ʙʽʨ ʞʘʨʳʤ ʥʦʨʤʘʩʳ ʝʥʛʽʟʽʣʛʝʥ ʥײʩץʘʣʘʨʜʘ 15,7-15,9 %-סʘ 
ʜʝʡʽʥ ᴇʩʝʪʽʥʽʥ 3-ʢʝʩʪʝʜʝʥ ʢᴇʨʫʛʝ ʙʦʣʘʜʳ (2-ʩʫʨʝʪ, 3-ʢʝʩʪʝ).  
 

3-ʢʝʩʪʝ ï פʘʥʪ ץʳʟʳʣʰʘʩʳʥʳש ᴇʥʽʤʜʽʣʽʛʽ ʤʝʥ ᴇʥʽʤ ʩʘʧʘʩʳʥʘ ʪʦʧʳʨʘץʪʳש ʬʦʩʬʘʪ 

 ᴅʩʝʨʽ (2019 ʞ.) שʳʰʪʘʨʜʳץʘʡʪשʘʥ ʪʳסʦʣʜʘʥʳʣץ ʙʳʣʳʤʳ ʤʝʥײץ

 

ʊᴅʞʽʨʠʙʝ ʥײʩץʘʣʘʨʳ ʆʨʪʘʰʘ 
ᴇʥʽʤʜʽʣʽʢ, ʮ/ʛʘ 

 ʦʩʳʤʰʘפ
ᴇʥʽʤ, ʮ/ʛʘ 

 ,ʘʥʪ ʤᴇʣʰʝʨʽפ
%,  
 

 שʘʥʪʪʳפ
ʞʠʳʥʪʳסʳ, 
ʮ/ʛʘ 

ɹʘץʳʣʘʫ  320 - 14,5 46,4 
NK-ʬʦʥ 340 20 14,5 49,3 

NK+P1 (ʙʽʨ ʝʩʝʣʽʢ) 537 217 15,7 84,3 
NK+P1,5 (ʙʽʨ ʞʘʨʳʤ ʝʩʝʣʽʢ) 580 260 15,9 92,2 

ɽɽɸ05, ʮ/ʛʘ 
ʈ, % 

26,9 
3,78 

   

 

ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ ʜʘʨʘ ʜʘץʳʣ ʝʛʽʩʽʥʜʝʛʽ ץʘʥʪ ץʳʟʳʣʰʘʩʳʥʳש ᴇʥʽʤʜʽʣʽʛʽ 
ʪʦʧʳʨʘץʪʳש ʬʦʩʬʘʪ ץʦʨʳʥʳש ʜʝשʛʝʡʽʥʝ ʙʘʡʣʘʥʳʩʪʳ ʝʢʝʥʽʥ ʢᴇʨʩʝʪʪʽ (2-ʩʫʨʝʪ).  

 
 

 
 

2-ʩʫʨʝʪ ï ʊʦʧʳʨʘץʪʳש ʬʦʩʬʘʪʪʳץ ץʦʨʳʥʳץ שʘʥʪ ץʳʟʳʣʰʘʩʳʥʳש ᴇʥʽʤʽʥʝ ᴅʩʝʨʽ (2019 ʞ.) 
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ɼʘʨʘ ʜʘץʳʣʜʘ ᴇʩʽʨʽʣʛʝʥ ץʘʥʪ ץʳʟʳʣʰʘʩʳʥʳש ᴇʥʽʤʜʽʣʽʛʽ ʙʘץʳʣʘʫ ʥײʩץʘʩʳʥʜʘ 320,0 

ʮ/ʛʘ, ʬʦʥʜʳץ ʥײʩץʘʜʘ (NK) 340,0 ʮ/ʛʘ ײץʨʘʜʳ. ʌʦʩʬʘʪʪʳ ʪʳשʘʡʪץʳʰʪʘʨʜʳש ʙʽʨ ʝʩʝʣʽʢ (ʈ90) 

ʥʦʨʤʘʩʳʥ ʝʥʛʽʟʫʜʝʥ ץʘʥʪ ץʳʟʳʣʰʘʩʳ ʪʘʤʳʨʳʥʳש ᴇʥʽʤʜʽʣʽʛʽ 537,0 ʮ/ʛʘ ʜʝʡʽʥ ʢᴇʪʝʨʽʣʽʧ, 

217,0 ʮ/ʛʘ ᴇʥʽʤʜʽʣʽʢʪʽש ʘʨʪʫʳʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʪʽ. ʌʦʩʬʦʨ ʪʳשʘʡʪץʳʰʳʥʳש ʙʽʨ ʞʘʨʳʤ 
ʝʩʝʣʽʢ ʤᴇʣʰʝʨʽʥ (4 ʥײʩץʘ) ʘʟʦʪʪʳ-ʢʘʣʠʡʣʽ ʪʳשʘʡʪץʳʰʪʘʨʳʤʝʥ װʡʣʝʩʪʽʨʽʧ ʙʝʨʽʣʛʝʥ ʥײʩץʘʜʘ 
 ʦʩʳʤʰʘץ ʘʨʳʣʘʧ, ʩᴅʡʢʝʩʽʥʰʝסᴇʥʽʤʜʽʣʽʛʽ 580,0 ʮ/ʛʘ ʞʦ שʳʟʳʣʰʘʩʳ ʪʘʤʳʨ ʞʝʤʽʩʽʥʽץ ʘʥʪץ

ᴇʥʽʤʽ 270,0 ʮ/ʛʘ ʘʨʪʪʳ. ʌʦʩʬʦʨʤʝʥ ץʦʨʝʢʪʝʥʫ ʞʘסʜʘʡʳʥ ʞʘץʩʘʨʪʫ ʪʘʤʳʨʞʝʤʽʩʪʽ 
ʜʘץʳʣʜʘʨʜʳש (ץʘʥʪ ץʳʟʳʣʰʘʩʳ) ᴇʥʽʤʜʽʣʽʛʽʥʽ537 ש ʮ/ʛʘ ʞᴅʥʝ 580 ʮ/ʛʘ ʜʝʡʽʥ ʢװʨʪ ᴇʩʫʽʥʝ 

ʳץʧʘʣ ʝʪʪʽ, ץʦʩʳʤʰʘ ᴇʥʽʤʜʽʣʽʢ 217-260,0 ʮ/ʛʘ ʰʝʛʽʥʜʝ ʘʫʳʪץʳʜʳ.  
ʉʦʥʳʤʝʥ, ץʘʥʪ ץʳʟʳʣʰʘʩʳʥʘʥ 580 ʮ/ʛʘ ʜʝשʛʝʡʽʥʜʝʛʽ ᴇʥʽʤʜʽʣʽʛʽ NK ʬʦʥʳʥʜʘ 

ʬʦʩʬʦʨ ʪʳשʘʡʪץʳʰʪʘʨʳʥʳש ʙʽʨ ʞʘʨʳʤ ʝʩʝʣʽʢ ʥʦʨʤʘʩʳʥ ʝʥʛʽʟʛʝʥ ʥײʩץʘʜʘ ץʘʤʪʘʤʘʩʳʟ 

ʝʪʽʣʜʽ.  
-ʳʟʳʣʰʘץ ʘʥʪץ ʳʰʪʘʨʜʳ ʧʘʡʜʘʣʘʥʫץʘʡʪשʘʥ ʤᴅʣʽʤʝʪʪʝʨ ʪʳסʦʨʳʪʳʥʜʳ. ɸʣʳʥפ

ʩʳʥʳש ᴇʩʫʽ ʤʝʥ ʜʘʤʫʳʥʘ ʞᴅʥʝ ᴇʥʽʤʜʽʣʽʛʽʥʝ ᴅʩʝʨ ʝʪʝʪʽʥ ʤʘשʳʟʜʳ ʬʘʢʪʦʨʣʘʨʜʳש ʙʽʨʽ ʝʢʝʥʽʥ 
ʢᴇʨʩʝʪʪʽ.ɿʝʨʪʪʝʫʣʝʨ ץʘʥʪ ץʳʟʳʣʰʘʩʳʥʳש ʜʘʨʘ ʜʘץʳʣʜʳ ʝʛʽʩʪʽʛʽʥʜʝʛʽ ʪʦʧʳʨʘץʪʳ0-20 ש ʩʤ 
ʞᴅʥʝ 20-40 ʩʤ ץʘʙʘʪʪʘʨʳʥʜʘסʳ ʙʘץʳʣʘʫ ʥײʩץʘʩʳ ʙʦʡʳʥʰʘ ʞʘʣʧʳ ʬʦʩʬʦʨʜʳש ʤᴇʣʰʝʨʽ 

984,2-961,8 ʤʛ/ʢʛ, ʘʣ ʤʠʥʝʨʘʣʜʳץ ʬʦʩʬʦʨ 718,6-609,8 ʤʛ/ʢʛ ʞᴅʥʝ ʦʨʛʘʥʠʢʘʣʳץ ʬʦʩʬʦʨʜʳש 
ʤᴇʣʰʝʨʽ 265,6-352,1 ʤʛ/ʢʛ ʙʦʣʩʘ, ʦʣʘʨʜʳש ʘʨʘץʘʪʳʥʘʩʳ 73,0-63,4% ʞᴅʥʝ 27,0-36,6% 

ʘʨʘʣʳסʳʥʜʘ ᴇʟʛʝʨʜʽ. 
ʌʦʩʬʦʨ ʪʳשʘʡʪץʳʰʪʘʨʳʥ ʙʽʨ ʝʩʝʣʽʢ ʞᴅʥʝ ʙʽʨ ʞʘʨʳʤ ʝʩʝʣʽʢ ʥʦʨʤʘʜʘ ײʟʘץ ʫʘץʳʪ 

ʧʘʡʜʘʣʘʥʫ ʞʘʣʧʳ ʬʦʩʬʦʨʜʳײץ שʨʘʤʳ ʤʝʥ ʤʠʥʝʨʘʣʜʳץ ʞᴅʥʝ ʬʦʩʬʦʨ ʦʨʛʘʥʠʢʘʣʳץ 

 .ʪʘʡ ʘʨʪʪʳʨʤʘʡʜʳץʘʪʳʥʘʩʳʥ ʘʡʪʘʨʣʳץʘʨʘ שʦʩʳʣʳʩʪʘʨʳʥʳץ
ʌʦʩʬʦʨ ʦʨʛʘʥʠʢʘʣʳץ ץʦʩʳʣʳʩʪʘʨʳʥʳש ʩʘʥʜʳץ ʞᴅʥʝ ʩʘʧʘʣʳײץ ץʨʘʤʳʥ ʟʝʨʪʪʝʫ 

ʦʥʳש ʙʝʣʛʽʣʽ ʙʽʨ ʤᴇʣʰʝʨʽ ʣʘʙʠʣʴʜʽ ʦʨʛʘʥʠʢʘʣʳץ ʟʘʪʪʘʨʜʳש (ʃʆɿ) ײץʨʘʤʳʥʜʘ ʙʦʣʘʪʳʥʳʥ 
ʢᴇʨʩʝʪʪʽ. פʘʥʪ ץʳʟʳʣʰʘʩʳʥʳש ʜʘʨʘ ʜʘץʳʣʜʘ ᴇʩʽʨʫ ʢʝʟʽʥʜʝ ʪʳשʘʡʪץʳʰʪʘʨʜʳש ᴅʨʪװʨʣʽ 
ʪװʨʣʝʨʽ ʤʝʥ ʢʦʤʙʠʥʘʮʠʷʣʘʨʳʥ ײʟʘץ ʫʘץʳʪ ʧʘʡʜʘʣʘʥסʘʥ ʘʰʳץ-ץʘʨʘ ץʦשʳʨ ʪʦʧʳʨʘסʳʥʜʘסʳ 

ʬʦʩʬʦʨ ʦʨʛʘʥʠʢʘʣʳץ ץʦʩʳʣʳʩʪʘʨʳʥʳש ʜʠʥʘʤʠʢʘʩʳʥ ʟʝʨʪʪʝʫ ʙʘץʳʣʘʫ ʥײʩץʘʩʳʥʳש ʝʛʽʩʪʽʢ 
ʞᴅʥʝ ʩʫʘʨʤʘʣʳ ץʘʙʘʪʳʥʜʘ 0,98-0,24 ʤʛ ʰʝʛʽʥʜʝ ᴇʟʛʝʨʝʪʽʥ, ʣʘʙʠʣʴʜʽ ʦʨʛʘʥʠʢʘʣʳץ 

ʟʘʪʪʘʨʜʳש ʬʦʩʬʦʨ ʤᴇʣʰʝʨʽ 100 ʛ ʪʦʧʳʨʘץץʘ 1,71 ʤʛ ʬʦʥʜʳץ ʥײʩץʘʜʘ (NK) ʩᴅʣ ʞʦסʘʨʳ 
ʙʦʣʜʳ. 

 ץʟʘײ ʳʰʪʘʨʜʳץʘʡʪשʪʘ ʪʳץʳʣʳ ʝʛʽʩʽʥʜʝʛʽ ʪʦʧʳʨʘץʜʘʨʘ ʜʘ שʳʟʳʣʰʘʩʳʥʳץ ʘʥʪפ

ʫʘץʳʪ ץʦʣʜʘʥסʘʥʜʘ ʬʫʣʴʬʦ ʞᴅʥʝ ʛʫʤʠʥ ץʳʰץʳʣʜʘʨʜʘסʳ ʬʦʩʬʦʨ ʤᴇʣʰʝʨʽ ʦʣʘʨʜʳש 
 ʨʣʽ ʙʦʣʜʳ. ʌʦʩʬʘʪʪʳװʳʥʘʥ ʜʘ ᴅʨʪסʘʪʳʥʘʩʳ ʞʘץʘʨʘ שʳʥʘʥ ʜʘ, ʦʣʘʨʜʳסʳ ʞʘסʥʜʳʣʳײץ

ʪʳשʘʡʪץʳʰʪʘʨ ץʘʥʪ ץʳʟʳʣʰʘʩʳʥʳש ʩʘʧʘʣʳץ ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥʝ, ʘʪʘʧ ʘʡʪץʘʥʜʘ, 
 ʳʟʳʣʰʘʩʳʥʘץ ʘʥʪץ ʘʥ ʤᴅʣʽʤʝʪʪʝʨסʪʘʡ ᴅʩʝʨ ʝʪʝʜʽ. ʆʩʳʣʘʡʰʘ, ʘʣʳʥץʳʥʘ ʘʡʪʘʨʣʳסʘʥʪʪʳʣʳץ
ʪʳשʘʡʪץʳʰʪʘʨʜʳ ץʦʣʜʘʥʫʜʳװ שʥʝʤʜʽ ʞᴅʥʝ ʪʠʽʤʜʽ ᴅʜʽʩʪʝʨʽʥ ʪʘʙʫסʘ ʙʘסʳʪʪʘʣסʘʥ ʟʝʨʪʪʝʫʣʝʨ 

ʞװʨʛʽʟʫʜʽש ʥʝʛʽʟʜʽʣʽʛʽ ʤʝʥ ʤʘץʩʘʪʪʳʣʳסʳʥ ʢᴇʨʩʝʪʝʜʽ. 
 
ᴄʜʝʙʠʝʪʪʝʨ: 

 

 [1] ʆʪʯʝʪ ʦ ʜʝʷʪʝʣʴʥʦʩʪʠ ʈɻʋ çʈʝʩʧʫʙʣʠʢʘʥʩʢʠʡ ʥʘʫʯʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʡ ʮʝʥʪʨ 
ʘʛʨʦʭʠʤʠʯʝʩʢʦʡ ʩʣʫʞʙʳè ʄʉʍ ʈʂ, ʧ. ʅʘʫʯʥʳʡ, ï 2016. 

 [2] ʉʢʫʛʦʨʝʚ, ʅ.ʉ. ʉʘʭʘʨʥʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʂʘʟʘʭʩʪʘʥʘ//ʉʘʭʘʨ, ï 2006. - ̄ 1. ï ʉ.11-13.  
 [3] ʉʢʫʛʦʨʝʚ, ʅ.ʉ. ʇʝʨʩʧʝʢʪʠʚʳ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ ʠ ʩʘʭʘʨʘ ʚ  ʂʘʟʘʭʩʪʘʥʝ // 

ʉʘʭʘʨ. ï 2007. - ̄ 3. ï ʉ. 4-8.  
 [4] ʅʠʢʠʪʠʥ, ɺ.ɺ., ʇʦʧʦʚ ʉ.ʀ., ʏʘʩʦʚʩʢʠʭ ʖ.ʀ. ɺʣʠʷʥʠʝ ʨʘʟʣʠʯʥʳʭ ʩʠʩʪʝʤ ʦʙʨʘʙʦʪʢʠ 

ʧʦʯʚʳ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʫʜʦʙʨʝʥʠʡ, ʧʨʠʤʝʥʷʝʤʳʭ ʧʦʜ ʩʘʭʘʨʥʫʶ ʩʚʝʢʣʫ //ɿʝʤʣʝʜʝʣʠʝ. ï 2008. - 
ˉ4. ï ʉ.32-33. 

 [5] ʄʫʭʠʥʘ, ʉ.ɺ., ʉʫʧʨʫʥ ʉ.ɺ., ɹʘʣʶʥʦʚʘ ɽ.ɸ. ɺʣʠʷʥʠʝ ʘʛʨʦʭʠʤʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʥʘ 
ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ //ʉʘʭʘʨʥʘʷ ʩʚʝʢʣʘ, ï 2010. - ̄ 6. ï ʉ.18. 

 [6] Yeleshev, R.Y., Malimbayeva A.D., Kaldybayev S. Influence of long-term use of phosphate 
fertilizers on accumulation of various forms of phosphates in brown soils and influence of levels of 
available phosphates on crop yield in crop rotation // ɺiosciences ɺiotechnology Research Asia, ï 2015. -



118 
 

ˉ12(1). ï ʉ.111-118  
 [7] Yeleshev, R.Y., Malimbayeva A.D., Ivanov A.L., Kaldybayev S. Yield Formation and 

Consumption of Fertilizers by Cabbage in Long-Term and Systematic Use of Mineral Fertilizers // 
ɺiosciences ɺiotechnology Research Asia, ï 2014. -ˉ11(3), - ʈ.1187-1192  

 [8] ɿʘʚʴʷʣʦʚʘ, ʅ.ɽ. ɺʣʠʷʥʠʝ ʜʣʠʪʝʣʴʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʥʘ 
ʬʦʩʬʘʪʥʳʡ ʨʝʞʠʤ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʦʡ ʪʷʞʝʣʦʩʫʛʣʠʥʠʩʪʦʡ ʧʦʯʚʳ //ɸʛʨʦʭʠʤʠʷ, ï 2015. - ˉ9.- 
ʉ.33-40.  

 [9] ʅʘʫʰʘʙʘʝʚ, ɸ.ʍ., ɹʘʟʘʨʙʘʝʚ ʉ.ʆ., ɺʘʩʠʣʠʥʘ ʊ.ʂ., ɾʘʧʧʘʨʦʚʘ ɸ.ɸ. 
Mʠʢʨʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ ʠ ʵʣʝʤʝʥʪʥʳʡ ʩʦʩʪʘʚ ʤʝʭʘʥʠʯʝʩʢʠʭ ʬʨʘʢʮʠʠ ʧʝʩʯʘʥʳʭ 
ʦʙʨʘʟʦʚʘʥʠʡ ʧʫʩʪʳʥʥʳʭ ʧʘʩʪʙʠʱ ʶʞʥʦʛʦ ʧʨʠʙʘʣʭʘʰʴʷ// Multidisciplinary scientific journal "3i: 
intellect, idea, innovation". Kostanay, ï 2022. ˉ2. ï ʉ.109 

 [10] ɹʦʩʪʫʙʘʝʚʘ, ʄ.ɹ., ʅʘʫʘʥʦʚʘ ɸ.ʇ.  ʇʨʠʤʝʥʝʥʠʝ ʠʣʦʚʳʭ ʦʩʘʜʢʦʚ ʩʪʦʯʥʳʭ ʚʦʜʚ ʢʘʯʝʩʪʚʝ 
ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʫʜʦʙʨʝʥʠʷ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʠ ʧʦʚʳʰʝʥʠʷ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚʳ// 
Multidisciplinary scientific journal "3i: intellect, idea, innovation". Kostanay, ï 2022. - ̄ 2. ï ʉ.109 

 [11] ɹʘʩʠʙʝʢʦʚ, ɹ.ʉ. ɺʣʠʷʥʠʝ ʜʣʠʪʝʣʴʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʬʦʩʬʦʨʥʳʭ ʫʜʦʙʨʝʥʠʡ ʥʘ 
ʬʦʩʬʘʪʥʳʡ ʨʝʞʠʤ ʩʚʝʪʣʦ-ʢʘʰʪʘʥʦʚʦʡ ʧʦʯʚʳ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ ʚ ʪʨʘʚʷʥʦʤ ʟʚʝʥʝ 
ʩʚʝʢʣʦʚʠʯʥʦʛʦ ʩʝʚʦʦʙʦʨʦʪʘ: ɼʠʩ. ʢʘʥʜ. ʩ.-ʭ. ʥʘʫʢ. ɸʣʤʘ-ɸʪʘ, - 1977. 

 [12] ɹʘʣʛʘʙʘʝʚ, ɸ.ʄ., ʐʠʙʠʢʝʝʚʘ ɸ.ʄ., ɾʘץʩʳʙʘʝʚʘ ɻ.ʉ., ɹʝʡʩʝʥʦʚʘ ɻ.ʆ., ʂʘʣʠʝʚʘ ʉ.ʉ. 
ɺʣʠʷʥʠʝ ʜʣʠʪʝʣʴʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʬʦʩʬʦʨʥʳʭ ʫʜʦʙʨʝʥʠʡ ʥʘ ʬʦʩʬʘʪʥʳʡ ʨʝʞʠʤ ʩʚʝʪʣʦ-
ʢʘʰʪʘʥʦʚʦʡ ʧʦʯʚʳ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ. ʇʦʯʚʦʚʝʜʝʥʠʝ ʠ ʘʛʨʦʭʠʤʠʷ, ï 2021. - ̄ 4. ï 
ʉ.58-71. https://doi.org/10.51886/1999-740X_2021_4_58 

 [13] ʉʫʰʝʥʠʮʘ, ɹ.ɸ. ʌʦʩʬʘʪʥʳʡ ʫʨʦʚʝʥʴ ʧʦʯʚ ʠ ʝʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʝ. ï ʄ., 2007. ï ʉ.376. 
 [14] ʄʘʢʘʨʦʚ, ʄ.ʀ., ʄʘʣʳʰʝʚʘ ʊ.ʀ. ʌʦʩʬʦʨ ʚ ʛʫʤʫʩʦʚʳʭ ʢʠʩʣʦʪʘʭ. ʇʦʯʚʦʚʝʜʝʥʠʝ, ï 

2006. - ̄ 11. ï ʉ.1342-1351. 
 [15] ʄʘʢʘʨʦʚ, ʄ.ʀ., ʄʘʣʳʰʝʚʘ ʊ.ʀ., ʅʝʜʙʘʝʚ ʅ.ʇ., ʆʢʫʥʝʚʘ ʈ.ʄ. ʌʦʩʬʦʨ ʦʨʛʘʥʠʯʝʩʢʠʭ 

ʩʦʝʜʠʥʝʥʠʡ ʚ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʭ ʬʨʘʢʮʠʷʭ ʥʝʢʦʪʦʨʳʭ ʪʠʧʦʚ ʧʦʯʚ. ɸʛʨʦʭʠʤʠʷ, ï 1999. - ˉ 7. ï 
ʉ.24-32. 

 [16] Nasiyev,  B.N., Yesenguzhina  A.N.  Formation of agricultural landscapes of saflor 
(c§rthamus tinct·rius) in the system of biologized crop// Multidisciplinary scientific journal "3i: intellect, 
idea, innovation". Kostanay, ï 2021. No 1ï 107 

 

References: 

 

[1] Otchet o deyatel'nosti RGU çRespublikanskij nauchno-metodicheskij centr agrohimicheskoj 
sluzhbyè MSKH RK, p. Nauchnyj, ï 2016. [in Russian] 

[2] Skugorev, N.S. Saharnaya promyshlennost' Kazahstana//Sahar, ï 2006. - ̄ 1. ï S.11-13. [in 
Russian]  

[3] Skugorev, N.S. Perspektivy proizvodstva saharnoj svekly i sahara v  Kazahstane // Sahar, ï 
2007. - ̄ 3. ï S. 4-8. [in Russian] 

[4] Nikitin , V.V., Popov S.I., CHasovskih YU. Vliyanie razlichnyh sistem obrabotki pochvy na 
effektivnost' udobrenij, primenyaemyh pod saharnuyu sveklu //Zemledelie, ï 2008. - ̄ 4. ï S. 32-33. [in 
Russian] 

[5] Muhina , S.V., Suprun S.V., Balyunova E.A. Vliyanie agrohimicheskih faktorov na 
produktivnost' //Saharnaya svekla, ï 2010. - ̄  6. ï S. 18. [in Russian] 

[6] Yeleshev, R.Y., Malimbayeva A.D., Kaldybayev S. Influence of long-term use of phosphate 
fertilizers on accumulation of various forms of phosphates in brown soils and influence of levels of 
available phosphates on crop yield in crop rotation // Viosciences Viotechnology Research Asia, ï 2015. 
Vol. 12(1), 111-118 (ISSN 0973-1245,Scopus) 

[7] Yeleshev, R.Y., Malimbayeva A.D., Ivanov A.L., Kaldybayev S. Yield Formation and 
Consumption of Fertilizers by Cabbage in Long-Term and Systematic Use of Mineral Fertilizers // 
Viosciences Viotechnology Research Asia, ï 2014. Vol. 11(3), 1187-1192 (ISSN 0973-1245, Scopus 

[8] Zavyalova, N.E. Vliyanie dlitel'nogo primeneniya mineral'nyh udobrenij na fosfatnyj rezhim 
dernovo-podzolistoj tyazhelosuglinistoj pochvy //Agrohimiya, ï 2015. - ̄ 9. ï S.33-40. [in Russian]  

[9] Naushabaev, A.H., Bazarbaev S.O., Vasilina T.K., ZHapparova A.A. Mikromorfologicheskie 
priznaki i elementnyj sostav mekhanicheskih frakcii peschanyh obrazovanij pustynnyh pastbishch 
yuzhnogo pribalhash'ya// Multidisciplinary scientific journal "3i: intellect, idea, innovation". Kostanay, - 
2022. No 2ï 109[in Russian] 

https://doi.org/10.51886/1999-740X_2021_4_58


119 
 

[10] Bostubaeva, M.B., Nauanova A.P. Primenenie ilovyh osadkov stochnyh vodv kachestve 
organicheskogo udobreniya dlya uluchsheniya himicheskogo sostava i povysheniya plodorodiya pochvy// 
Multidisciplinary scientific journal "3i: intellect, idea, innovation". Kostanay, ï 2022. No 2 ï 109[in 
Russian] 

[11] Basibekov, B.S. Vliyanie dlitel'nosti primeneniya fosfornyh udobrenij na fosfatnyj rezhim 
svetlo-kashtanovoj pochvy i produktivnost' saharnoj svekly v travyanom zvene sveklovichnogo 
sevooborota: Dis. kand. s.-h. nauk. Alma-Ata, 1977[in Russian] 

[12] Balgabaev, A.M., SHibikeeva A.M., ZHaץsybaeva G.S., Bejsenova G.O., Kalieva S.S. 
Vliyanie dlitel'nogo primeneniya fosfornyh udobrenij na fosfatnyj rezhim svetlo-kashtanovoj pochvy i 
produktivnost' saharnoj svekly. Pochvovedenie i agrohimiya, 2021; (4): - S.58-71. 
https://doi.org/10.51886/1999-740X_2021_4_58[in Russian] 

[13] Sushenica, B.A. Fosfatnyj uroven' pochv i ego regulirovanie. ï M., 2007. ï 376 s. [in 
Russian] 

[14] Makarov, M.I., Malysheva T.I. Fosfor v gumusovyh kislotah. Pochvovedenie, ï 2006. - 
ˉ11. ï S.1342-1351. [in Russian] 

[15] Makarov , M.I., Malysheva T.I., Nedbaev N.P., Okuneva R.M. Fosfor organicheskih 
soedinenij v granulometricheskih frakciyah nekotoryh tipov pochv. Agrohimiya, - 1999. - ̄  7. ï S.24-32. 
[in Russian] 

[16] Nasiyev,  B.N., Yesenguzhina  A.N. Formation of agricultural landscapes of saflor 
(c§rthamus tinct·rius) in the system of biologized crop// Multidisciplinary scientific journal "3i: intellect, 
idea, innovation". Kostanay, ï 2021. No 1ï 107 

 

 
ɺʃʀʗʅʀɽ ɼʃʀʊɽʃʔʅʆɻʆ ʀ ʉʀʉʊɽʄɸʊʀʏɽʉʂʆɻʆ ʇʈʀʄɽʅɽʅʀʗ ʌʆʉʌʆʈʅʓʍ 

ʋɼʆɹʈɽʅʀʁ ʅɸ ʋʈʆɾɸʁʅʆʉʊʔ ʀ ʂɸʏɽʉʊɺʆ ʉɸʍɸʈʅʆʁ ʉɺɽʂʃʓ 

ɺʆɿɼɽʃʓɺɸɽʄʆʁ ɺ ʄʆʅʆʂʋʃʔʊʋʈɽ 

 

ɸʣʠʤʙʝʢʦʚʘ ɹ.ɽ.1, ʜʦʢʪʦʨʘʥʪ  

ɹʘʣʛʘʙʘʝʚ ɸ.ʄ.1, ʢʘʥʜʠʜʘʪ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

ʂʘʨʘʝʚʘ ʂ.ʆ.1, PhD  
ʐʠʙʠʢʝʝʚʘ ɸ.ʄ.1, PhD   

 

1ʂʘʟʘʭʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ.ɸʣʤʘʪʳ, ʂʘʟʘʭʩʪʘʥ 
 

ɸʥʥʦʪʘʮʠʷ: ɺ ʩʪʘʪʴʝ ʧʨʠʚʦʜʷʪʩʷ ʜʘʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʚʣʠʷʥʠʶ ʬʦʩʬʦʨʥʳʭ ʫʜʦʙʨʝʥʠʡ 
ʥʘ ʧʦʩʝʚʘʭ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ, ʚʦʟʜʝʣʳʚʘʝʤʦʡ ʥʘ ʩʚʝʪʣʦ-ʢʘʰʪʘʥʦʚʦʡ ʧʦʯʚʝ ʧʨʝʜʛʦʨʥʦʡ ʟʦʥʳ ʶʛʦ-
ɺʦʩʪʦʢʘ ʂʘʟʘʭʩʪʘʥʘ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʬʦʩʬʦʨʥʳʭ ʫʜʦʙʨʝʥʠʡ 
ʟʘʚʠʩʠʪ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʧʦʜʚʠʞʥʦʛʦ ʬʦʩʬʦʨʘ ʚ ʧʦʯʚʝ ʠ ʚʠʜʦʚ ʧʨʠʤʝʥʷʝʤʳʭ ʬʦʩʬʦʨʥʳʭ ʫʜʦʙʨʝʥʠʡ. 

ɸʥʘʣʠʟ ʟʘʚʠʩʠʤʦʩʪʠ ʫʨʦʞʘʡʥʦʩʪʠ ʢʫʣʴʪʫʨ ʦʪ ʩʦʜʝʨʞʘʥʠʷ ʬʦʩʬʦʨʘ ʚ ʧʦʯʚʝ ʥʝ ʚʩʝʛʜʘ ʜʘʝʪ 
ʨʝʘʣʴʥʫʶ ʢʘʨʪʠʥʫ ʠʭ ʟʘʚʠʩʠʤʦʩʪʠ. ʇʦʵʪʦʤʫ ʦʧʨʝʜʝʣʝʥʠʝ ʢʦʤʧʣʝʢʩʥʦʛʦ ʩʦʩʪʘʚʘ ʬʦʩʬʘʪʥʦʛʦ ʬʦʥʜʘ 
ʫʩʣʦʚʠʷʭ ʩ ʙʝʩʩʤʝʥʥʳʤ ʧʦʩʝʚʦʤ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ ʦʪʨʘʞʘʝʪ ʨʝʘʣʴʥʫʶ ʢʘʨʪʠʥʫ ʠ ʧʨʝʜʩʪʘʚʣʷʝʪ 
ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʠʡ ʠʥʪʝʨʝʩ, ʷʚʣʷʷʩʴ ʘʢʪʫʘʣʴʥʦʡ ʧʨʦʙʣʝʤʦʡ ʜʣʷ ʫʩʣʦʚʠʡ ʢʘʰʪʘʥʦʚʳʭ ʧʦʯʚ 
ʦʨʦʰʘʝʤʦʡ ʟʦʥʳ ʶʛʦ-ʚʦʩʪʦʢʘ ʂʘʟʘʭʩʪʘʥʘ. ʈʝʛʫʣʠʨʦʚʘʥʠʝ ʬʦʩʬʘʪʥʦʛʦ ʨʝʞʠʤʘ ʧʦʯʚ ʧʦʟʚʦʣʠʪ 
ʩʪʘʙʠʣʴʥʦ ʧʦʜʜʝʨʞʠʚʘʪʴ ʫʨʦʚʥʠ ʫʨʦʞʘʡʥʦʩʪʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ, ʚ ʪʦʤ ʯʠʩʣʝ 
ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ. ɺʦʧʨʦʩ ʠʟʫʯʝʥʠʷ ʬʦʩʬʦʨʘ ʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ ʚ ʧʠʪʘʥʠʠ ʨʘʩʪʝʥʠʡ 
ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʧʦʯʚʝʥʥʳʤ ʨʘʟʥʦʩʪʷʤ ʂʘʟʘʭʩʪʘʥʘ ʷʚʣʷʝʪʩʷ ʘʙʩʦʣʶʪʥʦ ʥʦʚʳʤ.  

ʋʣʫʯʰʝʥʠʝ ʩʦʩʪʦʷʥʠʷ ʬʦʩʬʦʨʥʦʛʦ ʧʠʪʘʥʠʷ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʧʦʚʳʰʝʥʠʶ ʫʨʦʞʘʡʥʦʩʪʠ 
ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ ʜʦ 537 ʮ/ʛʘ ʠ 580 ʮ/ʛʘ, ʧʨʠʙʘʚʢʘ ʩʦʩʪʘʚʠʣʘ ʦʪ 217 ʜʦ 260,0 ʮ/ʛʘ. ʊʘʢ, ʥʘʠʙʦʣʴʰʘʷ 
ʫʨʦʞʘʡʥʦʩʪʴ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ 580 ʪ/ʛʘ ʙʳʣʘ ʦʙʝʩʧʝʯʝʥʘ ʥʘ ʚʘʨʠʘʥʪʝ ʩ ʧʦʣʫʪʦʨʥʦʡ ʥʦʨʤʦʡ 
ʬʦʩʬʦʨʥʳʭ ʫʜʦʙʨʝʥʠʡ ʥʘ ʬʦʥʝ Nʂ. 
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ʬʦʩʬʦʨʥʦʝ ʫʜʦʙʨʝʥʠʝ, ʫʨʦʞʘʡʥʦʩʪʴ, ʬʦʩʬʦʨ ʦʨʛʘʥʠʯʝʩʢʠʝ ʩʦʝʜʠʥʝʥʠʠ. 
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Annotation: The article presents research data on the effect of phosphate fertilizers on sugar beet 
crops cultivated on light chestnut soil in the foothill zone of the south-east of Kazakhstan. The obtained 
results established that the effectiveness of phosphorus fertilizers depended on the availability of mobile 
phosphorus in the soil and the types of phosphate fertilizers applied. 

An analysis of the dependence of crop yields on the phosphorus content in the soil does not 
always give a real picture of their dependence. Therefore, the determination of the complex composition 
of the phosphate fund under conditions with permanent sowing of sugar beets reflects the real picture and 
is of scientific and practical interest, being an urgent problem for the conditions of chestnut soils in the 
irrigated zone of the southeast of Kazakhstan. The regulation of the phosphate regime of soils will make it 
possible to stably maintain the levels of crop yields, including sugar beets. The issue of studying 
phosphorus in organic compounds in plant nutrition in relation to soil varieties in Kazakhstan is 
absolutely new. 

The improvement in the state of phosphorus nutrition contributed to an increase in the yield of 
sugar beet to 537 centners per hectare and 580 centners per hectare, the increase was from 217 to 260.0 
centners per hectare. Thus, the highest sugar beet yield of 580 t/ha was achieved in the variant with one 
and a half rate of phosphorus fertilizers against the background of NK. 

Keywords: light chestnut soil, permanent sowing of sugar beet, monoculture, phosphate fertilizer, 
productivity, fulvic and humic acids.  
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ʊʆʆ çʂʘʟʘʭʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʟʝʤʣʝʜʝʣʠʷ ʠ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘè  
ʧ. ɸʣʤʘʣʳʙʘʢ, ɸʣʤʘʪʠʥʩʢʘʷ ʦʙʣʘʩʪʴ, ʂʘʟʘʭʩʪʘʥ 

 
ɸʥʥʦʪʘʮʠʷ.  ʀʟʫʯʝʥʠʝ ʠ ʚʥʝʜʨʝʥʠʝ ʚ ʩʪʨʘʥʝ ʥʦʚʦʡ ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʦʡ ʠ ʚʳʩʦʢʦʫʨʦʞʘʡʥʦʡ 

ʢʫʣʴʪʫʨʳ, ʢʘʢ ʩʘʬʣʦʨ, ʵʪʦ ʵʬʬʝʢʪʠʚʥʦʝ ʨʝʰʝʥʠʝʤ ʚ ʩʚʷʟʠ ʩ ʠʟʤʝʥʝʥʠʝʤ ʢʣʠʤʘʪʘ ʠ ʩʦʢʨʘʱʝʥʠʝʤ 
ʢʦʣʠʯʝʩʪʚʘ ʦʩʘʜʢʦʚ. ʕʢʦʣʦʛʠʯʝʩʢʦʝ ʩʦʨʪʦʠʩʧʳʪʘʥʠʝ ʩʦʨʪʦʚ ʠ ʛʠʙʨʠʜʦʚ ʩʘʬʣʦʨʘ ʨʘʟʣʠʯʥʦʛʦ 
ʵʢʦʣʦʛʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʷʚʣʷʝʪʩʷ ʧʨʦʛʨʝʩʩʠʚʥʳʤ, ʩʧʦʩʦʙʥʳʤ ʧʦʚʳʩʠʪʴ 
ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʤʘʩʣʦ ʦʙʝʩʧʝʯʝʥʠʝʤ. ɺʳʩʦʢʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʩʝʤʷʥ ʠ 
ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʦʩʪʴ ʩʘʬʣʦʨʘ ʧʦʟʚʦʣʷʶʪ  ʚʳʨʘʱʠʚʘʪʴ ʝʛʦ ʚʦ ʤʥʦʛʠʭ ʨʝʛʠʦʥʘʭ ʂʘʟʘʭʩʪʘʥʘ.  

ʇʦ ʦʙʲʝʢʪʫ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘ 2018-2020 ʛʦʜʳ ʠʟʫʯʝʥʦ: 142 ʩʦʨʪ ʠ ʛʠʙʨʠʜ ʩʘʬʣʦʨʘ 
ʨʘʟʣʠʯʥʦʛʦ ʵʢʦʣʦʛʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ (ʈʦʩʩʠʷ, ʂʘʥʘʜʘ, ɺʝʥʛʨʠʷ, ʄʝʢʩʠʢʘ, ʊʫʥʠʩ, 
ʂʠʪʘʡ, ʋʢʨʘʠʥʘ, ʉʐɸ, ʋʟʙʝʢʠʩʪʘʥ, ʠʟ ɺʀʈʘ ʠ ʠʟ ʉʀʄʄʀʊʘ) ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʚʳʩʦʢʦʫʨʦʞʘʡʥʳʭ ʠ 
ʫʩʪʦʡʯʠʚʳʭ ʢ ʩʪʨʝʩʩʦʚʳʤ ʬʘʢʪʦʨʘʤ ʚʥʝʰʥʝʡ ʩʨʝʜʳ. ʊʘʢʞʝ ʚʥʝʜʨʝʥʠʝ ʩʘʬʣʦʨʘ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ ʠ 
ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʦʩʝʚʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʷʭ ʂʘʟʘʭʩʪʘʥʘ.  

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʙʨʘʟʮʦʚ, ʩʦʨʪʦʚ ʠ ʛʠʙʨʠʜʦʚ ʩʘʬʣʦʨʦʚ ʤʝʩʪʥʦʡ ʠ ʟʘʨʫʙʝʞʥʦʡ 
ʩʝʣʝʢʮʠʠ ʚ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ ʶʛʦ-ʚʦʩʪʦʢʘ ʂʘʟʘʭʩʪʘʥʘ 

ʉ ʮʝʣʴʶ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʫʚʝʣʠʯʝʥʠʷ ʫʨʦʞʘʡʥʦʩʪʠ ʠ ʛʝʥʝʪʠʯʝʩʢʦʡ 
ʫʩʪʦʡʯʠʚʦʩʪʠ ʢʫʣʴʪʫʨʳ ʢ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʬʘʢʪʦʨʘʤ ʩʨʝʜʳ, ʥʝʦʙʭʦʜʠʤʦ ʠʟʫʯʠʪʴ ʩʦʚʨʝʤʝʥʥʳʡ 
ʧʦʪʝʥʮʠʘʣ ʛʝʥʦʬʦʥʜʘ ʩʘʬʣʦʨʘ ʜʣʷ ʩʦʟʜʘʥʠʷ ʥʦʚʳʭ ʩʦʨʪʦʚ ʘʜʘʧʪʠʨʦʚʘʥʥʳʭ ʢ ʨʘʟʥʳʤ ʧʦʯʚʝʥʥʦ-
ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ ʂʘʟʘʭʩʪʘʥʘ. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʜʣʷ ʨʝʰʝʥʠʷ ʵʪʦʡ ʧʨʦʙʣʝʤʳ ʥʝʦʙʭʦʜʠʤʦ 
ʧʨʦʚʝʩʪʠ ʠʩʩʣʝʜʦʚʘʥʠʝ ʢʦʣʣʝʢʮʠʠ ʩʘʬʣʦʨʘ, ʚʳʜʝʣʠʪʴ ʠʩʪʦʯʥʠʢʠ ʩ ʢʦʤʧʣʝʢʩʦʤ ʭʦʟʷʡʩʪʚʝʥʥʦ-
ʮʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ, ʫʩʪʘʥʦʚʠʪʴ ʚʟʘʠʤʦʩʚʷʟʴ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʮʝʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩ ʫʨʦʞʘʡʥʦʩʪʴʶ 
ʠ  ʚʝʛʝʪʘʮʠʦʥʥʳʤ ʧʝʨʠʦʜʦʤ, ʩʦʟʜʘʪʴ ʩʝʣʝʢʮʠʦʥʥʳʡ ʤʘʪʝʨʠʘʣ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʳʜʝʣʝʥʥʳʭ 
ʦʙʨʘʟʮʦʚ ʤʝʩʪʥʦʡ ʠ ʤʠʨʦʚʦʡ ʩʝʣʝʢʮʠʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʘʬʣʦʨ, ʩʦʨʪ, ʩʦʨʪʦʦʙʨʘʟʝʮ, ʫʨʦʞʘʡʥʦʩʪʴ, ʚʳʩʦʪʘ ʨʘʩʪʝʥʠʷ, 
ʩʝʣʝʢʮʠʦʥʥʳʡ ʧʠʪʦʤʥʠʢ. 

 

ɺʚʝʜʝʥʠʝ. ɻʣʦʙʘʣʴʥʦʝ ʠʟʤʝʥʝʥʠʝ ʢʣʠʤʘʪʘ ʚ ʩʪʦʨʦʥʫ ʧʦʪʝʧʣʝʥʠʷ ʠʫʚʝʣʠʯʝʥʠʷ 
ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʩʫʭʦʛʦ ʩʝʟʦʥʘ ʧʨʠʚʝʣʦ ʢ ʨʘʩʰʠʨʝʥʠʶ ʧʦʩʝʚʥʳʭ ʧʣʦʱʘʜʝʡ 

ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʳʭ ʢʫʣʴʪʫʨ. ʉʘʬʣʦʨ ʪʝʧʝʨʴ ʚʳʨʘʱʠʚʘʶʪ ʚ ʪʝʭ ʨʘʡʦʥʘʭ,  ʛʜʝ ʨʘʥʴʰʝ ʝʛʦ 
ʥʝʢʫʣʴʪʠʚʠʨʦʚʘʣʠ [1].  

ʉʘʬʣʦʨ ʷʚʣʷʝʪʩʷ ʛʦʨʘʟʜʦ ʙʦʣʝʝ ʜʦʨʦʛʦʡ ʤʘʩʣʠʯʥʦʡ ʢʫʣʴʪʫʨʦʡ, ʯʝʤ ʧʰʝʥʠʮʘ, ʠ 

ʭʦʨʦʰʝʡ ʘʣʴʪʝʨʥʘʪʠʚʦʡ ʧʦʜʩʦʣʥʝʯʥʠʢʫ ʚ ʩʫʭʠʭʩʪʝʧʥʳʭ ʦʙʣʘʩʪʷʭ ʂʘʟʘʭʩʪʘʥʘ. ʉʘʬʣʦʨ ʪʘʢ-
ʞʝ ʚʳʨʘʱʠʚʘʝʪʩ ̫ʚ ʦʩʥʦʚʥʦʤ ʥʘ ʶʛʝ ʂʘʟʘʭʩʪʘʥʘ, ʥʦ ʙʣʘʛʦʜʘʨʷ ʩʚʦʝʡ ʥʝʧʨʠʭʦʪʣʠʚʦʩʪʠ ʠ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʟʘʩʫʭʝ, ʪʝʧʝʨʴ ʝʛʦ ʚʳʨʘʱʠʚʘʶʪ ʪʘʢ-ʞʝ ʠ ʥʘ ʩʝʚʝʨʝ ʠ ʟʘʧʘʜʝ ʩʪʨʘʥʳ [2]. 
ɺʩʝʩʪʦʨʦʥʥʝʝ ʠʟʫʯʝʥʠʝ ʠ ʦʮʝʥʢʘ ʥʦʚʳʭ ʩʦʨʪʦʚ ʠ ʛʠʙʨʠʜʦʚ ʩʘʬʣʦʨʘ ʟʘʨʫʙʝʞʥʦʡ ʠ 

ʤʝʩʪʥʦʡ ʩʝʣʝʢʮʠʠ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʚʳʷʚʣʝʥʠʶ ʥʘʠʙʦʣʝʝ ʫʨʦʞʘʡʥʳʭ ʠ ʮʝʥʥʳʭ 

ʦʙʨʘʟʮʦʚ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʩʝʣʝʢʮʠʠ ʠ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ[3]. 
ʂʨʦʤʝʪʦʛʦ, ʛʦʩʫʜʘʨʩʪʚʦ ʩʫʙʩʠʜʠʨʫʝʪ ʧʨʦʠʟʚʦʜʩʪʚʦ ʤʘʩʣʠʯʥʳʭ ʢʫʣʴʪʫʨ ɺ ʜʘʥʥʦʝ         

ʚʨʝʤʷ ʚ ʂʘʟʘʭʩʪʘʥʝ ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʧʦʩʝʚʥʳʝ ʧʣʦʱʘʜʠ ʩʘʬʣʦʨʘ ʠ ʚʳʨʘʱʠʚʘʥʠʝ ʩʘʬʣʦʨʘ 
ʢʦʤʤʝʨʯʝʩʢʠ ʚʳʛʦʜʥʦ ʜʣʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ. [4,5] 
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ʉʘʬʣʦʨ ʪʘʢʞʝ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʞʠʨʥʦʢʠʩʣʦʪʥʦʛʦ ʩʦʩʪʘʚʘ ʤʘʩʣʘ. 
ʆʜʥʘʢʦ ʥʝ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ ʯʝʪʢʦʡ ʢʦʨʨʝʣʷʮʠʠ ʤʝʞʜʫ ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʞʠʨʥʳʭ ʢʠʩʣʦʪ 
ʛʝʥʦʪʠʧʘ ʩʘʬʣʦʨʘ ʠ ʝʛʦ ʛʝʦʛʨʘʬʠʯʝʩʢʠʤ ʧʨʦʠʩʭʦʞʜʝʥʠʝʤ [6]. 

ʇʦ ʩʢʦʣʴʢʫ ʥʦʚʳʝ ʚʳʩʦʢʦʫʨʦʞʘʡʥʳʝ ʩʦʨʪʘ ʩʘʬʣʦʨʘ ʷʚʣʷʶʪʩʷ ʤʦʱʥʳʤ ʬʘʢʪʦʨʦʤ 
ʧʦʚʳʰʝʥʠʷ ʫʨʦʞʘʡʥʦʩʪʠ ʠ ʩʥʠʞʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʟʘʪʨʘʪ, ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʩʦʨʪʘ 

ʩʘʬʣʦʨʘ ʚʩʝ ʯʘʱʝ ʚʥʝʜʨʷʶʪʩʷ ʚ ʩʝʣʝʢʮʠʦʥʥʳʝ ʧʨʦʛʨʘʤʤʳ, ʧʨʠ ʵʪʦʤ ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ 
ʫʜʝʣʷʝʪʩʷ ʩʪʘʙʠʣʴʥʦʩʪ, ʫʨʦʞʘʡʥʦʩʪʠ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʧʣʘʩʪʠʯʥʦʩʪʠ ʩʦʨʪʦʚ [7]. 

ɺ ʥʘʩʪʦʷʱʠʝ ʚʨʝʤʷ ʩʘʬʣʦʨ ʰʠʨʦʢʦ ʚʦʟʜʝʣʳʚʘʶʪ ʚ ʊʫʨʢʠʩʪʘʥʩʢʦʡ, ɾʘʤʙʳʣʩʢʦʡ   

ɸʣʤʘʪʠʥʩʢʦʡ, ɸʢʪʶʙʠʥʩʢʦʡ ʦʙʣʘʩʪʷʭ [8]. 
ʉʦʨʪ-ʵʪʦ ʩʣʦʞʥʘʷ ʩʠʩʪʝʤʘ ʢʫʤʫʣʷʪʠʚʥʳʭ ʛʝʥʦʪʠʧʦʚ, ʚʦʟʥʠʢʘʶʱʠʭ ʥʘ ʧʦʟʜʥʠʭ 

ʩʪʘʜʠʷʭ ʨʘʩʱʝʧʣʝʥʠʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʚʦʙʦʜʥʦʛʦ ʧʝʨʝʦʧʳʣʝʥʠʷ, ʝʩʪʝʩʪʚʝʥʥʦ ʚʦʟʥʠʢʘʶʱʠʭ 
ʤʫʪʘʮʠʡ ʠ ʤʥʦʛʠʭ ʜʨʫʛʠʭ ʧʨʠʯʠʥ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʢʘʞʜʦʝ ʨʘʩʪʝʥʠʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 
ʩʣʦʞʥʳʡ ʥʘʙʦʨ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʧʨʠʟʥʘʢʦʚ, ʠʟʤʝʥʝʥʠʷ ʦʜʥʦʛʦ ʧʨʠʟʥʘʢʘ ʤʦʛʫʪ ʧʦʚʣʝʯʴ ʟʘ 

ʩʦʙʦʡ ʠʟʤʝʥʝʥʠʷ ʜʨʫʛʠʭ ʧʨʠʟʥʘʢʦʚ ʠʣʠ ʥʘʙʦʨʦʚ ʧʨʠʟʥʘʢʦʚ, ʠʥʦʛʜʘ ʚ ʫʱʝʨʙ ʩʝʣʝʢʮʠʦʥʝʨʫ. 
ʇʦʵʪʦʤʫ ʙʝʩʩʤʳʩʣʝʥʥʦ ʪʨʝʙʦʚʘʪʴ, ʯʪʦʙʳ ʙʫʜʫʱʠʝ ʩʦʨʪʘ ʠʤʝʣʠ ʤʘʢʩʠʤʘʣʴʥʦʝ ʚʳʨʘʞʝʥʠʝ 

ʚʩʝʛʦ ʢʦʤʧʣʝʢʩʘ ʵʪʠʭ ʧʨʠʟʥʘʢʦʚ [9]. 
ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʦʜʦʣʞʘʝʪʩʷ ʨʘʙʦʪʘ ʧʦ ʠʟʫʯʝʥʠʶ ʜʦʥʦʨʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʠʩʭʦʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ ʩʦʟʜʘʥʠʝ ʧʨʘʢʪʠʯʝʩʢʦʡ ʛʝʥʝʪʠʯʝʩʢʦʡ ʢʦʣʣʝʢʮʠʠ ʩʘʬʣʦʨʘ. 

ɻʝʥʝʪʠʯʝʩʢʠʝ ʨʝʩʫʨʩʳ, ʠʟʫʯʝʥʥʳʝʚ çʂɸɿʅʀʀɿʠʈè, ʧʨʝʜʩʪʘʚʣʷʣʠ ʩʦʙʦʡ ʤʝʩʪʥʳʝ ʩʦʨʪʘ ʠ 
ʩʦʨʪʘ ʠʟ ʩʪʨʘʥ ʙʣʠʞʥʝʛʦ ʠ ʜʘʣʴʥʝʛʦ ʟʘʨʫʙʝʞʴʷ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ,ʯʪʦ ʚʦʜʘ ʷʚʣʷʝʪʩʷ 

ʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʩʘʬʣʦʨʘ ʚ ʟʘʩʫʰʣʠʚʳʭ 
ʨʘʡʦʥʘʭ ʠ ʯʪʦ ʵʬʬʝʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʩʘʜʢʦʚ ʪʝʩʥʦ ʩʚʷʟʘʥʦ ʩ ʨʠʪʤʦʤ ʨʘʟʚʠʪʠʷ 
ʨʘʩʪʝʥʠʷ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʥʠʤʘʥʠʝ ʧʨʠʚʣʝʢʘʶʪ ʩʦʨʪʘ ʩ ʢʦʨʦʪʢʠʤ ʧʝʨʠʦʜʦʤ ʨʘʟʚʠʪʠʷ 

ʨʘʩʪʝʥʠʷ ʦʪ ʧʨʦʨʘʩʪʘʥʠ ̫ʜʦ ʟʨʝʣʦʩʪʠ[10]. 
ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʚ ʟʦʥʝ ʧʨʝʜʛʦʨʥʦʡ ʨʘʚʥʠʥʳ 

ɿʘʠʣʠʡʩʢʦʛʦ ɸʣʘʪʘʫ ʚ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ. ʇʦʯʚʘ ʩʪʘʮʠʦʥʘʨʘ 
çʂʘʟʅʀʀɿʠʈè ʦʪʥʦʩʠʪʩʷ ʢ ʩʚʝʪʣʦʢʘʰʪʘʥʦʚʦʤʫ ʧʦʜʪʠʧʫ. ʇʦ ʤʝʭʘʥʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʵʪʘ 
ʧʦʯʚʘ ʦʪʥʦʩʠʪʩʷ ʢ ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʳʤ ʧʦʯʚʘʤ ʩ ʢʨʫʧʥʦʡ ʧʳʣʴʶ. ʉʦʜʝʨʞʘʥʠʝ ʢʨʫʧʥʦʡ 

ʧʳʣʠ ʩʦʩʪʘʚʣʷʝʪ 40-45%, ʬʠʟʠʯʝʩʢʦʡ ʛʣʠʥʳ-ʦʢʦʣʦ 43-35%, ʘ ʩʦʜʝʨʞʘʥʠʝ ʠʣʠʩʪʳʭ ʯʘʩʪʠʮ 
ʧʦʩʪʝʧʝʥʥʦ ʫʤʝʥʴʰʘʝʪʩʷ ʧʦ ʧʨʦʬʠʣʶ ʦʪ 13,8-8,6%. . ʉʫʤʤʘ ʤʠʢʨʦʘʛʨʝʛʘʪʦʚ ʜʦʩʪʠʛʘʝʪ 80-

90%, ʯʪʦ ʷʚʣʷʝʪʩʷ ʭʘʨʘʢʪʝʨʥʳʤ ʜʣʷ ʣʸʩʩʦʚʳʭ ʧʦʨʦʜ. 
ʆʙʨʘʙʦʪʢʘ ʧʦʯʚʳ - ʟʷʙʣʝʚʘʷ ʚʩʧʘʰʢʘ ʥʘ ʛʣʫʙʠʥʫ 23-25ʩʤ, ʧʨʝʜʧʦʩʝʚʥʘʷ ʦʙʨʘʙʦʪʢʘ 

ʧʦʯʚʳ ï ʨʘʥʥʝʚʝʩʝʥʥʝʝ ʙʦʨʦʥʦʚʘʥʠʝ, ʟʘʪʝʤ ʢʫʣʴʪʠʚʘʮʠʷ ʩ ʣʝʛʢʦʡ ʧʣʘʥʠʨʦʚʢʦʡ (ʈɺʂ). 

ʇʝʨʝʜ ʧʦʩʝʚʦʤ ʚʥʝʩʝʥ ʧʦʯʚʝʥʥʳʡ ʛʝʨʙʠʮʠʜ ɼʫʘʣ ɻʦʣʜ 960 ɽʉ ʩ ʥʦʨʤʦʡ 1,0 ʣ/ʛʘ ʩ 
ʟʘʜʝʣʢʦʡ ʙʦʨʦʥʘʤʠ. ʇʦʩʝʚ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩʝʣʝʢʮʠʦʥʥʦʡ ʩʝʷʣʢʦʡ ʉʂʌ-7 ʨʷʜʦʚʳʤ 

ʩʧʦʩʦʙʦʤ ʩ ʥʦʨʤʦʡ ʠʟ ʨʘʩʯʝʪʘ 750,0 ʪʳʩ. ʚʩʭʦʞʠʭ ʩʝʤʷʥ/ʛʘ. ʇʦʩʝʚ ʧʨʦʠʟʚʦʜʠʪʩʷ ʚ 
ʦʧʪʠʤʘʣʴʥʳʡ ʩʨʦʢ ï ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʧʦʯʚʳ 3-50ʉ ʥʘ ʛʣʫʙʠʥʫ 4-5 ʩʤ. ʋʭʦʜ ʟʘ ʧʦʩʝʚʘʤʠ 
ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʨʳʭʣʝʥʠʷʭ ʤʝʞʜʫʨʷʜʠʡ ʠ ʚ ʫʥʠʯʪʦʞʝʥʠʠ ʩʦʨʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ. ʋʙʦʨʢʫ 

ʫʨʦʞʘʷ ʧʨʦʚʦʜʠʣʠ ʩʝʣʝʢʮʠʦʥʥʳʤ ʢʦʤʙʘʡʥʦʤ çʉʘʤʧʦ 130è. 
- ʬʝʥʦʣʦʛʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʩʘʬʣʦʨʦʤ ʧʨʦʚʦʜʠʣʠʩʴ ʜʣʷ ʚʩʝʭ ʚʘʨʠʘʥʪʦʚ ʦʧʳʪʘ.  

ʆʪʤʝʯʘʶʪʩʷ  ʜʘʪʳ ʥʘʩʪʫʧʣʝʥʠʷ ʬʘʟʳ: ʜʘʪʳ ʧʦʩʝʚʘ, ʜʘʪʳ ʧʦʷʚʣʝʥʠʷ ʚʩʭʦʜʦʚ, ʜʘʪʳ 
ʙʫʪʘʥʠʟʘʮʠʠ, ʥʘʯʘʣʦ ʠ ʧʦʣʥʦʝ ʮʚʝʪʝʥʠʝ, ʥʘʯʘʣʦ ʠ ʧʦʣʥʫʶ ʟʨʝʣʦʩʪʴ, ʩʙʦʨ ʫʨʦʞʘʷ [11]; 

- ʦʮʝʥʢʘ ʫʩʪʦʡʯʠʚʦʩʪʠ ʥʦʤʝʨʦʚ ʠ ʩʦʨʪʦʚ ʢ ʦʩʥʦʚʥʳʤ ʙʦʣʝʟʥʷʤ ʠ ʚʨʝʜʠʪʝʣʷʤ ʧʦ 

ʧʷʪʠʙʘʣʣʴʥʦʡ ʰʢʘʣʝ;  [12];  
- ʦʮʝʥʢʘ ʩʦʩʪʦʷʥʠʷ ʨʘʩʪʝʥʠʡ ʥʦʤʝʨʦʚ ʠ ʩʦʨʪʦʚ ʧʦ ʬʘʟʘʤ ʨʘʟʚʠʪʠʷ ʧʦ ʧʷʪʠʙʘʣʣʴʥʦʡ 

ʰʢʘʣʝ [11]; 
- ʧʨʦʚʝʜʝʥʠʝ ʦʪʙʦʨʘ ʥʦʤʝʨʦʚ ʧʦ ʬʝʥʦʪʠʧʫ ʚ ʧʝʨʠʦʜ ʮʚʝʪʝʥʠʷ  ʠ ʩʦʟʨʝʚʘʥʠʷ 

ʨʘʩʪʝʥʠʡ ʩ ʦʧʠʩʘʥʠʝʤ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ  ʧʨʠʟʥʘʢʦʚ [11]; 

- ʫʯʝʪ ʫʨʦʞʘʷ ʩʝʤʷʥ ʥʦʤʝʨʦʚ ʠ ʩʦʨʪʦʚ ʩʦ ʚʩʝʡ ʧʣʦʱʘʜʠ ʜʝʣʷʥʦʢ ʠ ʧʦʚʪʦʨʥʦʩʪʠ  
ʧʫʪʝʤ ʧʨʷʤʦʛʦ ʚʟʚʝʰʠʚʘʥʠʷ; (ʇʨʘʢʪʠʢʫʤ ʧʦ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʫ ɺ.ɺ. ʂʫʟʥʝʮʦʚ, ʄ.: 1977.-

350 ʩ.) [13];  
-  ʩʪʨʫʢʪʫʨʥʳʡ ʘʥʘʣʠʟ  ʚʳʩʦʢʦʫʨʦʞʘʡʥʳʭ ʩʦʨʪʦʚ ʠ ʛʠʙʨʠʜʦʚ ʧʨʦʭʦʜʷʱʠʭ 
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ʠʩʧʳʪʘʥʠʝ ʚ ʵʢʦʣʦʛʠʯʝʩʢʦʤ ʧʠʪʦʤʥʠʢʝ. ʉ 10 ʨʘʩʪʝʥʠʡ ʢʘʞʜʦʛʦ ʥʦʤʝʨʘ, ʩʦʨʪʘ ʠ ʛʠʙʨʠʜʘ 
ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʳʩʦʪʘ ʨʘʩʪʝʥʠʡ, ʥʘ ʦʜʥʦʤ ʨʘʩʪʝʥʠʠ: ʢʦʣʠʯʝʩʪʚʦ ʢʦʨʟʠʥʦʢ  ʠ ʚʝʪʚʠʩʪʦʩʪʴ, 
ʨʘʟʤʝʨ ʢʦʨʟʠʥʦʢ, ʪʠʧ ʢʦʨʟʠʥʦʢ, ʢʦʣʠʯʝʩʪʚʘ ʩʝʤʷʥ ʚ 1 ʢʦʨʟʠʥʢʝ, ʥʘʣʠʯʠʝ ʰʠʧʦʚ ʫ 

ʦʙʝʨʪʦʯʥʳʭ ʣʠʩʪʦʯʢʦʚ  ʢʦʨʟʠʥʢʠ, ʢʦʣʶʯʝʩʪʴ ʣʠʩʪʴʝʚ,  ʤʘʩʩʘ 1000 ʩʝʤʷʥ: ʩʪʨʫʢʪʫʨʳ 
ʫʨʦʞʘʷ ʠ ʙʠʦʤʝʪʨʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʦʚʦʜʷʪ [11]; 

- ʧʨʦʚʝʜʝʥʠʝ ʘʥʘʣʠʟʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ ʚ ʨʘʟʨʝʟʝ ʢʘʞʜʦʛʦ ʧʠʪʦʤʥʠʢʘ ʠ 
ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʫʨʦʞʘʡʥʳʭ ʜʘʥʥʳʭ ʩ ʮʝʣʴʶ ʚʳʜʝʣʝʥʠʷ ʧʝʨʩʧʝʢʪʠʚʥʳʭ 
ʥʦʤʝʨʦʚ ʠ ʩʦʨʪʦʚ ʧʨʦʚʦʜʠʪʩʷ ʧʦ ɹ.ɸ ɼʦʩʧʝʭʦʚʫ; 

- ʘʥʘʣʠʟ ʧʨʦʚʝʜʝʥ ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʙʠʦʭʠʤʠʠ ʠ ʢʘʯʝʩʪʚʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ 
ʧʨʦʜʫʢʮʠʠ ʊʆʆ çʂʘʟʅʀʀɿʠʈè:  

- ʟʘʢʣʘʜʢʘ ʧʦʣʝʚʳʭ ʦʧʳʪʦʚ; ʧʦ ʤʝʪʦʜʠʢʝ ɹ. ɸ. ɼʦʩʧʝʭʦʚʘ [14]; 
ʉʭʝʤʘ ʟʘʢʣʘʜʢʠ ʦʧʳʪʦʚ: ɺ ʵʢʦʣʦʛʠʯʝʩʢʦʤ ʧʠʪʦʤʥʠʢʝ ʩʦʨʪʘ ʠ ʛʠʙʨʠʜʳ 

ʨʘʟʤʝʱʘʶʪʩʷ ʥʘ ʜʝʣʷʥʢʘʭ ʧʣʦʱʘʜʴʶ ʦʪ 1ʤ.ʢʚ. ʜʦ 20ʤ.ʢʚ., ʚ 3-ʭ ʢʨʘʪʥʦʡ ʧʦʚʪʦʨʥʦʩʪʠ. 

ʉʪʘʥʜʘʨʪʥʳʡ ʩʦʨʪ - ʎʝʥʪʨ 70. ɿʘʢʣʘʜʢʘ ʧʦʣʝʚʳʭ ʦʧʳʪʦʚ ʧʨʦʚʦʜʠʣʘʩʴ ʚ ʢʦʥʮʝ ʤʘʨʪʘ ʠʣʠ 
ʥʘʯʘʣʝ ʘʧʨʝʣʷ. ʇʠʪʦʤʥʠʢʠ ʨʘʟʤʝʰʘʣʠ ʧʦ ʷʨʫʩʘʤ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʥʬʠʛʫʨʘʮʠʠ 

ʦʧʳʪʥʦʛʦ ʫʯʘʩʪʢʘ. ɺ ʧʝʨʠʦʜ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ ʩʘʬʣʦʨʘ ʧʨʦʚʦʜʠʣʠʩʴ 

ʬʝʥʦʣʦʛʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ. ʆʪʙʦʨ ʨʘʩʪʝʥʠʡ ʜʣʷ ʩʪʨʫʢʪʫʨʥʦʛʦ ʘʥʘʣʠʟʘ ʧʨʦʚʦʜʦʣʠ 
ʚʨʫʯʥʫʶ. 

ʄʘʪʝʨʠʘʣʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʩʣʫʞʠʣʠ  ʛʠʙʨʠʜʳ, ʣʠʥʠʠ, ʩʦʨʪʦʦʙʨʘʟʮʳ,  
ʊʝʤʧʝʨʘʪʫʨʥʳʡ ʨʝʞʠʤ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ  ʟʘ 2018-2020 ʛʦʜʳ ʙʳʣ ʞʘʨʢʠʤ ʠ 

ʜʦʞʜʣʠʚʳʤ, ʯʪʦ ʥʝ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʦ ʩʨʝʜʥʝʡ ʤʥʦʛʦʣʝʪʥʝʡ ʪʝʤʧʝʨʘʪʫʨʝ ʠ ʦʩʘʜʢʘʤ. 2018 
ʛʦʜ ʙʳʣ, ʙʣʘʛʦʧʦʣʫʯʝʥ ʜʣʷ ʦʮʝʥʢʠ ʦʙʨʘʟʮʦʚ ʩʘʬʣʦʨʘ ʥʘ ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʦʩʪʴ ʠ 
ʫʨʦʞʘʡʥʦʩʪʴ. ɺʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʦʪ ʚʩʭʦʜʦʚ ʜʦ ʩʦʟʨʝʚʘʥʠʷ ʧʨʦʭʦʜʠʣ ʟʘ 89-129 ʜʥʷ. 

2019 ʛʦʜ ʧʦ ʜʘʥʳʤ ʧʦʛʦʜʥʳʤ ʫʩʣʦʚʠʤ ʙʳʣ, ʦʯʝʥʴ ʙʣʘʛʦʧʦʣʫʯʥʳʤ ʜʣʷ ʦʮʝʥʢʠ 
ʦʙʨʘʟʮʦʚ ʩʘʬʣʦʨʘ ʥʘ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʧʦʚʳʰʝʥʥʦʡ ʚʣʘʛʠ ʠ ʫʨʦʞʘʡʥʦʩʪʠ. ɺ ʮʝʣʦʤ 

ʪʝʤʧʝʨʘʪʫʨʥʳʝ ʫʩʣʦʚʠʷ ʠ ʦʩʘʜʢʠ ʛʦʜʘ ʧʦʚʣʠʷʣʠ ʥʘ ʟʘʪʷʛʠʚʘʥʠʝ ʧʝʨʠʦʜʘ ʚʝʛʝʪʘʮʠʠ 
ʩʘʬʣʦʨʘ, ʵʪʘ ʬʘʟʘ ʧʨʦʭʦʜʠʣʘ ʟʘ 108-154 ʜʥʷ. 

 2020 ʛʦʜ ʙʳʣ, ʧʦʜʭʦʜʷʱʠʤ ʜʣʷ ʦʮʝʥʢʠ ʦʙʨʘʟʮʦʚ ʩʘʬʣʦʨʘ ʥʘ ʚʣʘʛʦʫʩʪʦʡʯʠʚʦʩʪʴ ʠ 

ʫʨʦʞʘʡʥʦʩʪʴ.  ʇʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ ʩʘʬʣʦʨʘ ʦʪ ʚʩʭʦʜʦʚ ʜʦ ʩʦʟʨʝʚʘʥʠʷ  ʧʨʦʭʦʜʠʣ ʟʘ 107-128 
ʜʥʷ (ʪʘʙʣʠʮʘ 1).  

 
ʊʘʙʣʠʮʘ 1 ï ʉʨʝʜʥʷʷ ʤʝʩʷʯʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʠ ʩʨʝʜʥʝʝ ʤʝʩʷʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ  

ʦʩʘʜʢʦʚ ʧʦ ʜʘʥʥʳʤ ʤʝʪʝʦʧʦʩʪʘ ɸʣʤʘʣʳʙʘʢ ʊʆʆ çʂʘʟʅʀʀɿʠʈè ʚ  ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ ʩʘʬʣʦʨʘ 

ʟʘ 2018-2020 ʛʛ. 
 

ʄʝʩʷʮ ʊʝʤʧʝʨʘʪʫʨʘ,  0ʉ ʆʩʘʜʢʠ, ʤʤ 
ʬʘʢʪʠʯ. ʩʨʝʜʥʝʤʥ. ʦʪʢʣʦʥʝʥʠʝ ʬʘʢʪʠʯ ʩʨʝʜʥʝʤʥ. ʦʪʢʣʦʥʝʥʠʝ 

1 2 3 4 5 6 7 

2018ʛʦʜ 
ʄʘʨʪ 8,4 0,7 +7,3 123,8 48,8 +75,0 

ɸʧʨʝʣʴ 12,4 10,4 +2,0 81,6 56,5 +25,1 
ʄʘʡ 16,3 16,4 -0,1 124,9 61,6 +63,3 

ʀʶʥʴ 22,3 21,2 +1,1 28,7 53,9 -25,2 
ʀʶʣʴ 25,2 24,1 +1,1 32,3 26,6 +5,7 

ɸʚʛʫʩʪ 24,5 22,1 +2,4 43,5 21,2 +22,3 
ʉʝʥʪʷʙʨʴ 17,3 16,0 +1,3 18,9 15,9 +3,0 

ɺʩʝʛʦ: 126,4 110,9 +15,5 453,7 284,5 +169,2 
2019 ʛʦʜ 

ʄʘʨʪ 8,1 0,7 +7,4 31,5 48,8 -17,3 

ɸʧʨʝʣʴ 12,4 10,4 +2,0 183,0 56,5 +126,5 

ʄʘʡ 16,9 16,4 +0,5 39,3 61,6 -22,3 

ʀʶʥʴ 22,3 21,2 +1,1 72,7 53,9 -18,8 

ʀʶʣʴ 26,9 24,1 +2,7 25,7 26,6 -0,9 



124 
 

ɸʚʛʫʩʪ 24,9 22,1 +2,8 67,7 21,2 +46,5 

1 2 3 4 5 6 7 

ʉʝʥʪʷʙʨʴ 18,6 16,0 +2,6 67,2 15,9 +51,3 

ɺʩʝʛʦ: 130,1 110,9 +19,2 487,1 284,5 +202,6 

2020 ʛʦʜ 

ʄʘʨʪ 6,4 0,7 +5,7 52,7 48,8 +3,9 

ɸʧʨʝʣʴ 14,2 10,4 +3,8 146,7 56,5 +90,2 

ʄʘʡ 18,7 16,4 +2,3 73,5 61,6 +11,9 

ʀʶʥʴ 16,5 21,2 +4,7 42,6 53,9 -11,3 

ʀʶʣʴ 24,4 24,1 -0,3 38,1 26,6 +11,5 

ɸʚʛʫʩʪ 24,1 22,1 +2,0 43,7 21,2 +22,5 

ʉʝʥʪʷʙʨʴ 16,8 16,0 +0,8 21,2 15,9 +5,3 

 

 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɿʘ ʧʝʨʠʦʜ 2018-2020 ʛʦʜʳ ʚ ʵʢʦʣʦʛʠʯʝʩʢʦʤ ʧʠʪʦʤʥʠʢʝ 
ʠʟʫʯʘʣʠʩʴ 142 ʩʦʨʪʘ ʠ ʛʠʙʨʠʜʘ ʩʘʬʣʦʨʘ. ʀʤ ʜʘʣʠ ʦʩʥʦʚʥʫʶ ʦʮʝʥʢʫ ʧʦ ʢʦʤʧʣʝʢʩʫ 

ʭʦʟʷʡʩʪʚʝʥʥʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʧʨʠʟʥʘʢʘʤ. ɺ ʧʝʨʠʦʜ ʠʩʧʳʪʘʥʠʷ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʦʙʨʘʱʘʣʠ 
ʥʘ ʠʟʤʝʥʝʥʠʝ ʦʩʥʦʚʥʳʭ ʧʨʠʟʥʘʢʦʚ (ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ, ʚʳʩʦʪʘ ʨʘʩʪʝʥʠʷ, ʢʦʣʠʯʝʩʪʚʦ 

ʚʝʪʚʝʡ, ʢʦʣʠʯʝʩʪʚʦ ʢʦʨʟʠʥʦʢ ʥʘ ʨʘʩʪʝʥʠʠ, ʤʘʩʩʘ ʩʝʤʷʥ ʚ ʢʦʨʟʠʥʢʠ, ʤʘʩʩʘ ʩʝʤʷʥ ʥʘʦʜʥʦʤ 
ʨʘʩʪʝʥʠʝ, ʫʨʦʞʘʡʥʦʩʪʴ ʠ ʪ.ʜ.), ʵʪʠ ʧʨʠʟʥʘʢʠ ʧʦʢʘʟʳʚʘʶʪ ʫʨʦʞʘʡʥʦʩʪʴ ʦʙʨʘʟʮʦʚ ʢ 
ʠʟʤʝʥʝʥʠʷʤ ʚʥʝʰʥʝʡ ʩʨʝʜʳ.  ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʠ ʚʳʜʝʣʝʥʳ: ʧʦ ʩʪʨʫʢʪʫʨʥʦʤʫ 

ʘʥʘʣʠ-ʟʫ ʠ ʫʨʦʞʘʡʥʦʩʪʠ  57 ʦʙʨʘʟʮʦʚ ʩ ʚʳʩʦʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʠ ʧʨʠʟʥʘʢʘʤʠ 
ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ. ʊʘʢʞʝ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʧʨʦʪʝʠʥʘ ʠ ʞʠʨʘ ʚ ʩʝʤʝʥʘʭ ʚʳʜʝʣʠʣʠʩʴ 35 

ʦʙʨʘʟʮʦʚ. 
ɺʳʩʦʪʘ ʨʘʩʪʝʥʠʡ ʦʧʳʪʥʳʭ ʩʦʨʪʦʚ ʠ ʛʠʙʨʠʜʦʚ ʩʘʬʣʦʨʘ 77,8-139,0 ʩʤ, ʩʪʘʥʜʘʨʪʥʦʛʦ 

ʩʦʨʪʘ ʎʝʥʪʨ 70-118,4 ʩʤ. ʉʦʨʪʘ ʠ ʛʠʙʨʠʜʳ  ʚʳʰʝ ʥʘ (11,1 -12,5 ʩʤ.): ɸʩʪʨʘʭʘʥʩʢʠʡ 74, 

ʈʉ108, ʈʉ186, ʈʈRS852, LC-61. (ʪʘʙʣʠʮʘ 2 ʠ ʨʠʩʫʥʦʢ 1). 
 

ʊʘʙʣʠʮʘ 2 ï ʕʣʝʤʝʥʪʳ ʩʪʨʫʢʪʫʨʳ ʚʳʜʝʣʠʚʰʠʭʩʷ ʩʦʨʪʦʚ ʠ ʛʠʙʨʠʜʦʚ ʩʘʬʣʦʨʘ ʚ 

ʧʠʪʦʤʥʠʢʘʭ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩʧʳʪʘʥʠʷ ʟʘ 2018-2020 ʛʛ. (ʂʘʟʅʀʀɿʠʈ).  
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1 2 3 4 5 6 7 8 9 10 

st.  ʎʝʥʪʨ 70 ʂʘʟʘʭʩʪʘʥ 118,4 9,5 21,1 2,8 36,5 2,03 26,0 41,9 

ʂ-32  ʋʟʙʝʢʠʩʪʘʥ 114,4 9,5 22,0 3,0 42,1 2,47 27,0 47,3 
ʈʉ101  ʉʀʄʄʀʊ 112,6 8,0 16,8 2,4 42,2 1,81 18,2 30,0 

ɸʩʪʨʘʭʘʥʩʢʠʡ   
74 

ʈʦʩʩʠʷ   111,2 13,3 32,7 3,0 35,9 1,53 27,8 41,9 

ɽʨʰʦʚʩʢʠʡ 4 ʈʦʩʩʠʷ 110,2 9,2 18,3 3,0 42,8 2,16 20,4 44,8 

ʂ-441 ʋʟʙʝʢʠʩ-
ʪʘʥ 

120,8 7,4 10,2 3,0 33,2 2,26 17,3 44,0 

ʂ-332 ʋʟʙʝʢʠʩ-
ʪʘʥ 

105,0 8,4 18,2 2,4 56,2 2,52 28,8 40,0 

ʈʉ108 ʉʀʄʄʀʊ 107,8 12,5 33,3 2,9 43,4 1,85 39,7 40,0 
ʂ-125 ʋʟʙʝʢʠʩ-

ʪʘʥ 
113,2 9,8 22,4 2,9 44,8 2,48 37,6 50,0 

ʂ-39 ʋʟʙʝʢʠʩ- 120,6 7,7 15,3 2,7 44,9 1,79 18,6 42,5 
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ʪʘʥ 

59ʧ  ʋʟʙʝʢʠʩ-
ʪʘʥ 

120,3 8,7 18,3 2,8 49,3 2,56 30,3 60,0 

1 2 3 4 5 6 7 8 9 10 

ʂ-5 ʋʟʙʝʢʠʩ-
ʪʘʥ 

109,0 9,5 23,1 2,9 44,9 2,06 35,6 42,5 

ʂ-584 ʊʫʥʠʩ 95,3 6,0 17,0 2,8 53,3 1,91 32,7 40,0 

86-85ʢ ʋʟʙʝʢʠʩ-
ʪʘʥ 

113,0 9,3 29,5 2,3 46,3 1,91 45,0 40,0 

46ʧʢ  ʋʟʙʝʢʠʩ-
ʪʘʥ 

104,0 7,6 19,6 2,7 47,4 2,75 29,3 40,0 

100-17ɹ ʋʟʙʝʢʠʩ-
ʪʘʥ 

112,0 10,2 23,0 3,9 49,3 2,50 47,0 70,0 

ʂ-517  ʄʝʢʩʠʢʘ 110,1 10,2 23,0 3,0 47,6 2,53 32,5 42,5 
ʈʉ186  BACUM 

92/X-41 
103,7 11,1 26,3 2,9 44,9 2,28 29,6 47,0 

ʂ-375 ʉʐɸ 97,0 7,3 12,0 2,7 55,0 6,87 20,3 40,0 
ʂ-580 ʂʠʪʘʡ 109,4 8,8 14,6 2,7 43,8 2,22 35,6 50,0 

ˉ7 ʋʟʙʝʢʠʩ-
ʪʘʥ 

120,0 6,5 17,8 2,6 44,8 2,21 29,5 40,0 

89-8ʧʢ ʋʟʙʝʢʠʩ-
ʪʘʥ 

115,5 8,3 15,8 2,8 54,4 2,34 30,5 40,0 

ɸʪ-103 ʋʟʙʝʢʠʩ-
ʪʘʥ 

118,7 9,7 22,0 2,4 52,7 1,97 33,3 30,0 

LC-61 ʋʟʙʝʢʠʩ-
ʪʘʥ 

107,8 12,5 38,8 2,5 44,3 2,07 65,5 30,0 

ʈʈRS 852 

CW-88-
/4/SI-CEN-
1230/PCO
Y//PCOY/P
OI-5/S-518 

110,4 11,2 34,4 2,9 45,7 2,16 35,1 42,0 

ɽʍ-1 ʋʟʙʝʢʠʩ-
ʪʘʥ 

105,0 6,0 18,0 2,8 48,0 2,51 41,3 40,0 

LC-1 ʋʟʙʝʢʠʩ-
ʪʘʥ 

118,8 6,8 16,8 3,0 58,0 2,85 38,0 50,0 

 

ʄʥʦʛʦ ʢʦʨʟʠʥ ʥʘ ʨʘʩʪʝʥʠʝ (32,7-34,4 ʰʪ.) ʙʳʣʠ ʫ ʩʦʨʪʘ ʠ ʛʠʙʨʠʜʦʚ: ɸʩʪʨʘʭʘʥʩʢʠʡ 
74, ʈʉ108, LC-61, ʈʈRS852. 
 

 

    
     

ʈʠʩʫʥʦʢ 1 ï ɺʳʜʝʣʠʚʰʠʝʩʷ ʦʙʨʘʟʮʳ ʩʘʬʣʦʨʘ ʧʦ ʩʪʨʫʢʪʫʨʝ 
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ʈʘʟʤʝʨʳ ʢʦʨʟʠʥʦʢ ʚʘʨʴʠʨʦʚʘʣʠʩʴ ʦʪ 4,4 ʜʦ 3,9ʩʤ; ʚʳʜʝʣʷʣʩʷ ʩʦʨʪ ʠ ʛʠʙʨʠʜ ʩ 

ʥʘʠʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʩʝʤʷʥ ʚ ʢʦʨʟʠʥʢʝ (42,2-58,0):ʈʉ101, ɽʨʰʦʚʩʢʠʡ 4, ʂ-332, 
ʈʉ108, ʂ-125, ʂ-39, 59ʧ, ʂ-5, ʂ-484, 86-85ʢ, 46ʧʢ, 100-17ɹ, ʂ-517, ʈʉ186, ʂ-375, ʂ-80, 

ˉ7,86-8ʧʢ, ɸʪ-103, LC-61, ʈʈRS852, ɽʍ-1, LC-1. ɹʦʣʝʝ ʚʳʩʦʢʠʡ ʚʝʩ ʩʝʤʷʥ ʚ ʢʦʨʟʠʥʢʝ 
(2,26-2,85ʛ) ʥʘʙʣʶʜʘʣʩʷ ʫ ʩʦʨʪʦʚ ʠ ʛʠʙʨʠʜʦʚ:ʂ-32, ʂ-441, ʂ-332, ʂ-125, 59ʧ, 100-17ɹ, ʂ-
580, ˉ7, 89-8ʧʢ, ɽʍ-1, LC-1. ʇʦʚʳʰʝʥʥʦʡ ʤʘʩʩʦʡ ʩʝʤʷʥ (35,1-65,5ʛ.) ʩ 1-ʛʦ ʨʘʩʪʝʥʠʷ 

ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʥʦʤʝʨʘ: ʈʉ108, ʂ-5, 86-85ʢ, 100-17ɹ, ʈʉ186, ʂ-580, LC-61, ʈʈRS852, 
ɽʍ-1, LC-1. 

ʂʨʫʧʥʦʩʝʤʷʥʥʦʩʪʴʶ ʦʪʣʠʯʠʣʠʩʴ ʥʦʤʝʨʘ: ʂ-32, ʂ-125, 59ʧ, ʂ-580, LC-1 ʠʤʝʶʪ 
ʤʘʩʩʫ 1000 ʩʝʤʷʥ ʦʪ 47,1ʛ ʜʦ 70,0 ʛ. ʉʪʘʥʜʘʨʪʥʳʡ ʩʦʨʪ ʎʝʥʪʨ70 - 41,9 ʛ. 

ʇʦ ʦʮʝʥʢʝ ʟʘ 3 ʛʦʜʘ ʠʟ 142 ʩʦʨʪʦʦʙʨʘʟʮʦʚ ʫʨʦʞʘʡʥʦʩʪʴ ʫ 31-ʛʦ ʩʦʨʪʘ ʠ ʛʠʙʨʠʜʦʚ 

ʙʳʣʘ ʚʳʰʝ, ʯʝʤ ʫ ʩʪʘʥʜʘʨʪʥʦʛʦ ʩʦʨʪʘ  ʎʝʥʪʨ 70 ʥʘ 3,9-6,5 ʮ/ʛʘ: (ʂ-43, ʂ-47, ʂ-32, ʂ-464, 
ʈʉ115, PPRS837, ɸʩʪʨʘʭʘʥʩʢʠʡ 74, ʂʘʤʳʰʠʥʩʢʠʡ 73, ɽʨʰʦʚʩʢʠʡ 4, ʂ-441, ʂ-332, ʈʉ108, 

ʂ-464, ʂ-502, ʂ-125, ʂ-503, ʂ-584, 13ʅ046, ʂ-505, ʂ-504, ʂ-517, ʈʉ184, ʈʉ186, ʂ-375, ʂ-
580, ʂ-605, ʂ-562, ʂ-563, ʀʽʨʢʘʩ, ʈ1537662, ʈ1537695) ʧʨʠ ʫʨʦʞʘʡʥʦʩʪʠ ʩʪʘʥʜʘʨʪʥʦʛʦ 
ʩʦʨʪʘ ʎʝʥʪʨ-70 ï 21,2 ʮ/ʛʘ. 

ʉʘʤʳʤʠ ʚʳʩʦʢʦʫʨʦʞʘʡʥʳʤʠ ʦʢʘʟʘʣʠʩʴ 10 ʩʦʨʪʦʦʙʨʘʟʮʦʚ: ʂ-464 (26,9 ʮ/ʛʘ), ʈʉ115  
(26,5 ʮ/ʛʘ), ʂ-125 (26,5ʮ/ʛʘ), ʂ-503 (26,6 ʮ/ʛʘ), ʂ-517 (26,7 ʮ/ʛʘ), ʈʉ186 (26,7 ʮ/ʛʘ), ʂ-570 

(27,7 ʮ/ʛʘ), ʂ-605 (26,7 ʮ/ʛʘ), ʂ-562 (27,7 ʮ/ʛʘ) ʠ ʀʽʨʢʘʩ (26,8 ʮ/ʛʘ) (ʪʘʙʣʠʮʘ 3). 
 
ʊʘʙʣʠʮʘ 3 ï ʋʨʦʞʘʡʥʦʩʪʴ  ʚʳʜʝʣʠʚʰʠʭʩʷ ʩʦʨʪʦʚ ʠ ʛʠʙʨʠʜʦʚ ʩʘʬʣʦʨʘ ʚ 

ʵʢʦʣʦʛʠʯʝʩʢʦʤ ʧʠʪʦʤʥʠʢʝ (ʂʘʟʅʀʀɿʠʈ) ʟʘ 2018-2020 ʛʦʜʳ. 
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ʧ 

ʅʘʟʚʘʥʠʝ ʦʙʨʘʟʮʘ 
 

ʇʨʦʠʩʭʦʞʜʝʥʠʝ, ʩʪʨʘʥʘ 
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ʆʪʢʣʦʥʝʥʠʝ 

ʮ/ʛʘ % 

1 2 3 4 5 6 7 

 st.1  ʎʝʥʪʨ 70  120 21,2 0 100 

1 ʂ-43 ɺʀʈ67 117 26,4 +5,2 124,5 
2 ʂ-47 ʋʟʙʝʢʠʩʪʘʥ 117 25,8 +4,6 121,7 

3 ʂ-32  ɺʀʈ59 119 25,4 +4,2 119,8 
4 ʂ-464 ɺʀʈ68 118 26,9 +5,7 126,9 

5 ʈʉ115 MANTE81/CM400//CM4000 118 26,5 +5,3 125,0 
6 

PPRS837 
CW-88-/4/-SI-CTN-1230/POY// 

POCOY/POI-5/3/S518 
118 25.1 +3.9 118.4 

7 ɸʩʪʨʘʭʘʥʩʢʠʡ    74 ʈʦʩʩʠʷ 117 25,4 +4,2 119,8 
8 ʂʘʤʳʰʠʥʩʢʠʡ 73 ʈʦʩʩʠʷ  122 25,7 +4,5 121,2 

9 ɽʨʰʦʚʩʢʠʡ 4 ʈʦʩʩʠʷ 122 25,6 +4,4 120,8 
10 ʂ-441 ʋʟʙʝʢʠʩʪʘʥ 121 25,8 +4,6 121,7 

11 ʂ-332 ʋʟʙʝʢʠʩʪʘʥ 118 25,1 +3,9 118,4 
12 ʈʉ108 ʉʀʄʄʀʊ 116 25,1 +3,9 118,4 

13 ʂ-464 ɺʀʈ68 118 26,4 +5,2 124,5 
14 ʂ-502   ɺʀʈ 114 25,9 +4,7 122,2 

15 ʂ-125 ʋʟʙʝʢʠʩʪʘʥ 120 26,5 +5,3 125,0 
16 ʂ-503 ʋʟʙʝʢʠʩʪʘʥ 122 26,6 +5,4 125,5 

17 ʂ-584 ʊʫʥʠʩ 122 25,9 +4,7 122,2 
18 13ʅ046  ʂʠʪʘʡ 95 26,1 +4,9 123,1 

19 ʂ-505   ɺʝʥʛʨʠʷ 120 25,6 +4,7 120,8 
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20 ʂ-504 ɺʀʈ 119 26,2 +5,0 123,6 

21 ʂ-517  ʄʝʢʩʠʢʘ 120 26,7 +5,5 125,9 

22 ʈʉ184 
RCM-741/OLEIC 
SEED//POI-5/3/CM-1051 

118 26,1 +4,9 123,1 

1 2 3 4 5 6 7 

23 ʈʉ-186  BACUM 92/X-41 118 26,7 +5,5 125,9 

24 ʂ-375 ʉʐɸ 122 25,2 +4,0 118,9 
25 ʂ-580 ʂʠʪʘʡ 122 27,7 +6,5 130,7 

26 ʂ-605 ʋʢʨʘʠʥʘ 122 26,7 +5,5 125,9 
27 ʂ-562 ʂʘʥʘʜʘ 120 27,1 +5,9 127,9 

28 ʂ-563 ʂʘʥʘʜʘ 120 26,4 +5,2 124,5 
29 ʀʽʨʢʘʩ ʋʟʙʝʢʠʩʪʘʥ 122 26,8 +5,6 126,4 

30 ʈ1537662   America 120 25,8 +4,6 121,7 
31 ʈ1537695 America 121 25,3 +4,1 119,3 

 
 ɹʠʦʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʩʝʤʷʥ ʩʘʬʣʦʨʘ. ɿʘ ʧʝʨʠʦʜ 2018-2020 ʛʦʜʳ ʙʳʣʦ 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʦ ʥʘ ʙʠʦʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʩʝʤʷʥ ʩʘʬʣʦʨʘ 142 ʩʦʨʪʘ ʠ ʛʠʙʨʠʜʘ 
ʟʘʨʫʙʝʞʥʦʡ ʠ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʩʝʣʝʢʮʠʠ ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʚ ʥʠʭ  ʧʨʦʪʝʠʥʘ ʠ ʞʠʨʘ. ɺʳʜʝʣʠʣʠʩʴ 

34 ʦʙʨʘʟʮʘ ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʚ ʩʝʤʝʥʘʭ ʧʨʦʪʝʠʥʘ ʠ ʞʠʨʘ. 
ʇʦ ʩʦʜʝʨʞʘʥʠʶ ʧʨʦʪʝʠʥʘ ʚ ʩʝʤʝʥʘʭ ʚʳʜʝʣʠʣʠʩʴ 26 ʩʦʨʪʦʦʙʨʘʟʮʦʚ: ʂ-43, ʈʉ147, 

ʈʉ129, ʂʘʤʳʰʠʥʩʢʠʡ 73, 101-25, ʃ-03-12, 20-12/01, ʂ-84, 31ʧʢ, ʈʉ108, 96-06-01, ʂ-42, 40-

03, ʂ-125, ʂʨʘʩʘ ʉʪʫʧʠʥʩʢʘʷ, ʈʉ184, ʂ-605, LC-61, ʈ1537669,  ʈ1613423, ʈ1537695, 
ʈ1537656, ʈ1537606, ʈ1560168, ʈ1537607, Hungary safflower safflower 42,0-45% (ʫ 

ʩʪʘʥʜʘʨʪʘ 39,9%).  
  ʊʘʢʞʝ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʞʠʨʘ ʚ ʩʝʤʝʥʘʭ ʦʪʣʠʯʠʣʠʩʴ 9 ʩʦʨʪʦʦʙʨʘʟʮʦʚ:  

ʂʘʤʳʰʠʥʩʢʠʡ 73, ɿʘʚʦʣʞʩʢʠʡ 1, ɸʪ-103, ʄʠʣʶʪʠʥʩʢʘʷ 114, ʆʥʪʫʩʪʳʢ, ʄʦʣʜʳʨ, ʀʽʨʢʘʩ, 

ʈ1537669, ʈ1560168 ʦʪ 22,9 ʜʦ 32,5%, ʯʪʦ ʥʘ 2,1-11,7% (ʫ ʩʪʘʥʜʘʨʪʘ 20,8%). 
ʇʨʠ ʵʪʦʤ ʩʦʜʝʨʞʘʥʠʝ ʞʠʨʘ ʫ ʚʳʜʝʣʠʚʰʠʭʩʷ ʩʦʨʪʦʦʙʨʘʟʮʦʚ ʢʦʣʝʙʘʣʦʩʴ 

ʥʝʟʥʘʯʠʪʝʣʴʥʦ, ʦʥ ʩʦʩʪʘʚʣʷʣ ʚ ʧʨʝʜʝʣʘʭ 26,5 ï 32,5% (ʪʘʙʣʠʮʘ 4). 
ɿʘʢʣʶʯʝʥʠʝ. ɿʘ 3 ʛʦʜʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʠʟʫʯʝʥʦ ʚ ʵʢʦʣʦʛʠʯʝʩʢʦʤ ʧʠʪʦʤʥʠʢʝ 

ʩʦʨʪʦʠʩʧʳʪʘʥʠʷ ʩʦʨʪʘ ʠ ʛʠʙʨʠʜʳ ʟʘʨʫʙʝʞʥʦʡ ʠ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʩʝʣʝʢʮʠʠ ʚ ʢʦʣʠʯʝʩʪʚʝ 142 

ʦʙʨʘʟʮʘ.  
ɺʳʜʝʣʝʥ ʠ ʦʪʦʙʨʘʥ ʧʝʨʩʧʝʢʪʠʚʥʳʡ ʤʘʪʝʨʠʘʣ ʜʣʷ ʜʘʣʴʥʝʡʰʝʡ ʩʝʣʝʢʮʠʦʥʥʦʡ 

ʨʘʙʦʪʳ. 
ɺ ʵʢʦʣʦʛʠʯʝʩʢʦʤ ʧʠʪʦʤʥʠʢʝ ʚʳʜʝʣʝʥʦ:  
- ʧʦ ʩʪʨʫʢʪʫʨʥʦʤʫ ʘʥʘʣʠʟʫ 26 ʩʦʨʪʦʦʙʨʘʟʮʦʚ; 

- ʩ ʧʨʠʙʘʚʢʦʡ ʚʳʜʝʣʝʥ 31 ʩʦʨʪ ʠ ʛʠʙʨʠʜʦʚ ʧʦ ʫʨʦʞʘʡʥʦʩʪʠ  ʥʘ 3,9-6,5 ʮ/ʛʘ. 
 
ʊʘʙʣʠʮʘ 4 ï ʂʘʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʚʳʜʝʣʠʚʰʠʭʩʷ ʥʦʤʝʨʦʚ ʠ ʩʦʨʪʦʚ ʟʘʨʫʙʝʞʥʦʡ ʠ 

ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʩʝʣʝʢʮʠʠ ʩʘʬʣʦʨʘ ʟʘ ʧʝʨʠʦʜ  2018-2020 ʛʛ. 

 

ˉ 
ʧ/ʧ 

ʅʘʟʚʘʥʠʝ ʦʙʨʘʟʮʘ 
ʇʨʦʪʝʠʥ % % ʢ ʩʪʘʥʜʘʨʪʫ ɾʠʨ % % ʢ ʩʪʘʥʜʘʨʪʫ 

1 2 3 4 5 6 

 st.1  ʎʝʥʪʨ 70 39,9 100,0 20,8 100,0 
1 ʂ-43 42,3 106,0 20,0 96,2 

2 ʈʉ147 42,2 105,8 20,0 96,2 
3 ʈʉ129 42,0 105,3 19,5 93,8 

4 ɸʩʪʨʘʭʘʥʩʢʠʡ    74 38,9  97,5 22,2  106,7 
5 ʂʘʤʳʰʠʥʩʢʠʡ 73 40,8  102,3 24,1  115,9 

6 ɽʨʰʦʚʩʢʠʡ 4 38,8  97,2 22,5  108,2 
7 ɿʘʚʦʣʞʩʢʠʡ 1 40,0  100,3 22,9  110,1 

8 ɸʪ-103 35,2  88,2 32,1  154,3 
9 101-25 43,5  108,5 22,1   106,3 
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10 ʃ-03-12 42,6  106,8 19,6  94,2 

11 20-12/01 42,0  105,3 19,0  91,4 
12 ʂ-84 42,5  106,5 20,4  98,0 

13 31ʧʢ 43,2  108,3 18,7  89,9 
14 ʈʉ108 43,0  107,8 20,0  96,2 

1 2 3 4 5 6 

15 96-06-1 42,0 105,3 20,9   100,5 

16 ʂ-42 42,3 106,0 20,0 96,2 
17 40-03 42,7 107,0 19,2 92,3 

18 ʂ-125 42,0 105,3 18,2 87,5 
19 ʂʨʘʩʘ ʉʪʫʧʠʥʩʢʘʷ 42,3 106,0 19,8 95,2 

20 ʈʉ184 43,2 108,3 21,5 103,4 

21 ʂ-605 42,3 106,0 18,4 88,5 
22 ʄʠʣʶʪʠʥʩʢʘʷ 114 18,0 45,1 27,5 132,2 

23 ʆʥʪʫʩʪʳʢ 18,1 45,4 23,8 114,4 
24 ʄʦʣʜʳʨ 17,3 43,4 24,2 116,4 

25 ʀʽʨʢʘʩ 17,4 43,6 24,7 118,8 
26 LC-61 42,4 106,3 20,0 96,2 

27 ʈ1537669 42,0 102,8 23,0 110,6 
28 ʈ1613423 43,9 110,0 22,4 107,7 

29 ʈ1537695 42,0 105,3 23,2 111,5 
30 ʈ1537656 43,1 108,0 19,8 95,2 

31 ʈ1537606 44,1 110,5 20,3 97,6 
32 ʈ1560168 41,8 104,8 32,5 156,3 

33 ʈ1537607 45,0 112,8 22,2 106,7 
34 Hungary safflower 

safflower 
43,0 107,8 21,7 104,3 

 
ʉʘʤʳʤʠ ʚʳʩʦʢʦʫʨʦʞʘʡʥʳʤʠ ʦʢʘʟʘʣʠʩʴ 10 ʩʦʨʪʦʦʙʨʘʟʮʦʚ: ʂ-464 (26,9 ʮ/ʛʘ), ʈʉ115  

(26,5 ʮ/ʛʘ), ʂ-125 (26,5ʮ/ʛʘ), ʂ-503 (26,6 ʮ/ʛʘ), ʂ-517 (26,7 ʮ/ʛʘ), ʈʉ186 (26,7 ʮ/ʛʘ), ʂ-580 
(27,7 ʮ/ʛʘ), ʂ-605 (26,7 ʮ/ʛʘ), ʂ-562 (27,1 ʮ/ʛʘ) ʠ ʀʽʨʢʘʩ (26,8 ʮ/ʛʘ) ʧʨʠ ʫʨʦʞʘʡʥʦʩʪʠ 

ʩʪʘʥʜʘʨʪʥʦʛʦ ʩʦʨʪʘ ʎʝʥʪʨ-70 ï 21,2 ʮ/ʛʘ. 
- ʧʦ ʙʠʦʭʠʤʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʚʳʜʝʣʝʥʳ: ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʧʨʦʪʝʠʥʘ ʚ ʩʝʤʝʥʘʭ 26 

ʩʦʨʪʦʦʙʨʘʟʮʦʚ: ʂ-43, ʈʉ147, ʈʉ129, ʂʘʤʳʰʠʥʩʢʠʡ 73, 101-25, ʃ-03-12, 20-12/01, ʂ-84, 

31ʧʢ, ʈʉ108, 96-06-01, ʂ-42, 40-03, ʂ-125, ʂʨʘʩʘ ʉʪʫʧʠʥʩʢʘʷ, ʈʉ184, ʂ-605, LC-61, 
ʈ1537669,  ʈ1613423, ʈ1537695, ʈ1537656, ʈ1537606, ʈ1560168, ʈ1537607, Hungary 

safflower safflower 40,8-45% (ʫ ʩʪʘʥʜʘʨʪʘ 39,9%).  
  ʊʘʢʞʝ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʞʠʨʘ ʚ ʩʝʤʝʥʘʭ ʦʪʣʠʯʠʣʠʩʴ 9 ʩʦʨʪʦʦʙʨʘʟʮʦʚ:  

ʂʘʤʳʰʠʥʩʢʠʡ 73, ɿʘʚʦʣʞʩʢʠʡ 1, ɸʪ-103, ʄʠʣʶʪʠʥʩʢʘʷ 114, ʆʥʪʫʩʪʳʢ, ʄʦʣʜʳʨ, ʀʽʨʢʘʩ, 

ʈ1537669, ʈ1560168 ʦʪ 22,9 ʜʦ 32,5%, ʯʪʦ ʥʘ 2,1-11,7% (ʫ ʩʪʘʥʜʘʨʪʘ 20,8%).  
ɼʘʥʥʘʷ ʩʪʘʪʴʷ ʦʧʫʙʣʠʢʦʚʘʥʘ ʚ ʨʘʤʢʘʭ ʇʎʌ: BR10764991 çʉʦʟʜʘʥʠʝ 

ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ ʩʦʨʪʦʚ ʠ ʛʠʙʨʠʜʦʚ ʤʘʩʣʠʯʥʳʭ ʠ ʢʨʫʧʷʥʳʭ ʢʫʣʴʪʫʨ ʥʘ ʦʩʥʦʚʝ 
ʜʦʩʪʠʞʝʥʠʡ ʙʠʦʪʝʭʥʦʣʦʛʠʠ, ʛʝʥʝʪʠʢʠ, ʬʠʟʠʦʣʦʛʠʠ, ʙʠʦʭʠʤʠʠ ʨʘʩʪʝʥʠʡ ʜʣʷ ʫʩʪʦʡʯʠʚʦʛʦ 
ʠʭ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʨʘʟʣʠʯʥʳʭ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʟʦʥʘʭ ʂʘʟʘʭʩʪʘʥʘè 
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 ʉɸʈʓ ʉʆʈʊʊɸʈʓ ʄɽʅפɼɸʁʓʅɼɸ ʄɸנʓʉ ɾɸנʉʊɯʂ - ʐʓתʊרʆ רʉʊɸʅʅʓפɸɿɸפ

ɹʋɼɸʅɼɸʈʓʅ ʉɽʃɽʂʎʀʗʃʓפ ɹɸנɸʃɸʋ 

 
ɻʘʮʢʝ ʃ.ʅ. ʘʫʳʣ h ʘʨʫʘʰʳʣʳסʳ סʳʣʳʤʜʘʨʳʥʳש ʙʘʚʘʣʘʚʨʳ 
ʂʝʥʝʙʘʝʚ ɸ.ʊ. ʘʫʳʣ h ʘʨʫʘʰʳʣʳסʳ סʳʣʳʤʜʘʨʳʥʳש ʤʘʛʠʩʪʨʽ 

ɼʠʜʦʨʝʥʢʦ ʉ.ɺ. ʘʫʳʣ h ʘʨʫʘʰʳʣʳסʳ סʳʣʳʤʜʘʨʳʥʳש ʢʘʥʜʠʜʘʪʳ, ʧʨʦʬʝʩʩʦʨ 
ɸʙʘʝʚ ʉ.ʉ. ʘʫʳʣ h ʘʨʫʘʰʳʣʳסʳ סʳʣʳʤʜʘʨʳʥʳש ʢʘʥʜʠʜʘʪʳ 

 
çϧʘʟʘϨ ʝʛʽʥʰʽʣʽʢ ʞϸʥʝ Ϻʩʽʤʜʽʢ ʰʘʨʫʘʰʳʣʳϤʳ Ϥʳʣʳʤʠ-ʟʝʨʪʪʝʫ ʠʥʩʪʠʪʫʪʳè ɾʐʉ  

ɸʣʤʘʣʳʙʘϨ ʘʫʳʣʳ, ɸʣʤʘʪʳ ʦʙʣʳʩʳ, ϧʘʟʘϨʩʪʘʥ  
 

ɸשʜʘʪʧʘ. ɽʣʜʝ ײץʨסʘץʰʳʣʳץץʘ ʪᴇʟʽʤʜʽ ʞᴅʥʝ ᴇʥʽʤʜʽʣʽʛʽ ʞʦסʘʨʳ ʤʘץʩʘʨʳ ʩʝʢʽʣʜʽ ʞʘשʘ 
ʜʘץʳʣʜʘʨʜʳ ʟʝʨʪʪʝʫ ʞᴅʥʝ ᴇʥʜʽʨʽʩʢʝ ʝʥʛʽʟʫ, ʢʣʠʤʘʪʪʳש ᴇʟʛʝʨʫʽʥʝ ʞᴅʥʝ ʞʘʫʳʥ-ʰʘʰʳʥʥʳש ʘʟʘʶʳʥʘ 
ʙʘʡʣʘʥʳʩʪʳ ʪʠʽʤʜʽ ʰʝʰʽʤ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ᴄʨ ʪװʨʣʽ ʵʢʦʣʦʛʠʷʣʳץ-ʛʝʦʛʨʘʬʠʷʣʳץ ʘʫʜʘʥʜʘʨʜʘʥ 
ʰʳץץʘʥ ʤʘץʩʘʨʳ ʩʦʨʪʪʘʨʳ ʤʝʥ ʙʫʜʘʥʜʘʨʳʥʳש ʵʢʦʣʦʛʠʷʣʳץ ʩʦʨʪʪʘʨʳʥ ʩʳʥʘʫ ʧʨʦʛʨʝʩʩʠʚʪʽ, 
ʵʢʦʥʦʤʠʢʘʣʳץ ʪʠʽʤʜʽʣʽʢʪʽ ʘʨʪʪʳʨʫסʘ ץʘʙʽʣʝʪʪʽ ʤʘʡʤʝʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʄʘץʩʘʨʳ 
ʪץײʳʤʳʥʳש ʞʦסʘʨʳ ᴇʥʽʤʜʽʣʽʛʽ ʤʝʥ ײץʨסʘץʰʳʣʳץץʘ ʪᴇʟʽʤʜʽʣʽʛʽ ʦʥʳ פʘʟʘץʩʪʘʥʥʳש ʢᴇʧʪʝʛʝʥ 
ʘʡʤʘץʪʘʨʳʥʜʘ ᴇʩʽʨʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

2018-2020 ʞʳʣʜʘʨʜʘסʳ ʟʝʨʪʪʝʫ ʥʳʩʘʥʳ ʙʦʡʳʥʰʘ: ʞʦסʘʨʳ ᴇʥʽʤʜʽ ʞᴅʥʝ ʩʳʨʪץʳ ʦʨʪʘʥʳש 
ʩʪʨʝʩʩʪʽʢ ʬʘʢʪʦʨʣʘʨסʘ ʪᴇʟʽʤʜʽʣʽʛʽʥ ʘʥʳץʪʘʫ װʰʽʥ ᴅʨʪװʨʣʽ ʵʢʦʣʦʛʠʷʣʳץ-ʛʝʦʛʨʘʬʠʷʣʳץ ʰʳסʫ ʪʝʛʽ 
(ʈʝʩʝʡ, ʂʘʥʘʜʘ, ɺʝʥʛʨʠʷ, ʄʝʢʩʠʢʘ, ʊʫʥʠʩ, פʳʪʘʡ, ʋʢʨʘʠʥʘ, ɸפʐ, ᴆʟʙʝʢʩʪʘʥ, ɺʀʈʘ ʞᴅʥʝ 
ʉʠʤʤʠʪʪʝʥ) ʤʘץʩʘʨʳ 142 ʩʦʨʪʳ ʤʝʥ ʙʫʜʘʥʳ ʟʝʨʪʪʝʣʜʽ. ʉʦʥʜʘʡ-ʘץ, ʤʘץʩʘʨʳʥʳ ᴇʥʜʽʨʽʩʢʝ ʝʥʛʽʟʫ 
ʞᴅʥʝ פʘʟʘץʩʪʘʥ ʘʫʤʘץʪʘʨʳʥʜʘ ʜʘץʳʣʜʘʨʜʳ ʢʝשʽʥʝʥ ʪʘʨʘʪʫ ץʘʞʝʪ. 

 ʜʘʡʣʘʨʜʘ ʞʝʨʛʽʣʽʢʪʽ ʞᴅʥʝ ʰʝʪʝʣʜʽʢסʞʘ ץʳ ʜʘʣʘʣʳסʳʩʳʥʜʘסʩʪʽʢ-ʰʳװʪשʦ שʩʪʘʥʥʳץʘʟʘפ
ʩʝʣʝʢʮʠʷʥʳש ʤʘץʩʘʨʳ װʣʛʽʣʝʨʽʥ, ʩʦʨʪʪʘʨʳ ʤʝʥ ʙʫʜʘʥʜʘʨʳʥ ʟʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ ʢᴇʨʩʝʪʽʣʛʝʥ. 

ɼʘץʳʣʜʳש ᴇʥʽʤʜʽʣʽʛʽ ʤʝʥ ץʦʨʰʘסʘʥ ʦʨʪʘʥʳץ שʦʣʘʡʩʳʟ ʬʘʢʪʦʨʣʘʨʳʥʘ ʛʝʥʝʪʠʢʘʣʳץ 
ʪײʨʘץʪʳʣʳסʳʥ ʦʜʘʥ ᴅʨʽ ʘʨʪʪʳʨʫ  ʤʘץʩʘʪʳʥʜʘ פʘʟʘץʩʪʘʥʥʳש ᴅʨʪװʨʣʽ ʪʦʧʳʨʘץ-ʢʣʠʤʘʪʪʳץ 
ʞʘסʜʘʡʣʘʨʳʥʘ ʙʝʡʽʤʜʝʣʛʝʥ ʞʘשʘ ʩʦʨʪʪʘʨʜʳ ʰʳסʘʨʫ װʰʽʥ ʤʘץʩʘʨʳ ʛʝʥʦʬʦʥʜʳʥʳץ שʘʟʽʨʛʽ ᴅʣʝʫʝʪʽʥ 
ʟʝʨʪʪʝʫ ץʘʞʝʪ. ʉʦʥʜʳץʪʘʥ ʙײʣ ʤᴅʩʝʣʝʥʽ ʰʝʰʫ װʰʽʥ ʤʘץʩʘʨʳ ʢʦʣʣʝʢʮʠʷʩʳʥʘ ʟʝʨʪʪʝʫ ʞװʨʛʽʟʫ, 
ʰʘʨʫʘʰʳʣʳײץ-ץʥʜʳ  ʢʝʰʝʥʜʽ ʙʝʣʛʽʣʝʨʽ ʙʘʨ װʣʛʽʣʝʨʜʽ ʙᴇʣʽʧ ʢᴇʨʩʝʪʫ,  ᴇʥʽʤʜʽʣʽʢʧʝʥ ʞᴅʥʝ 
ʚʝʛʝʪʘʮʠʷʣʳץ ʢʝʟʝשʤʝʥ ʙʘʡʣʘʥʳʩʳʥ ʦʨʥʘʪʫ, ʞʝʨʛʽʣʽʢʪʽ ʞᴅʥʝ ᴅʣʝʤʜʽʢ ʩʝʣʝʢʮʠʷʥʳש ʘʨʥʘʡʳ 
 .ʘʞʝʪץ ʤʘʪʝʨʠʘʣ ʞʘʩʘʫ ץʦʣʜʘʥʘ ʦʪʳʨʳʧ ʩʝʣʝʢʮʠʷʣʳץ ʣʛʽʣʝʨʽʥװ

ʊ̔ ʨʝʢ ʩᴇʟʜʝʨ: ʤʘץʩʘʨʳ, ʩʦʨʪ, ʩʦʨʪ װʣʛʽʩʽ, ᴇʥʽʤʜʽʣʽʢ, ᴇʩʽʤʜʽʢ ʙʠʽʢʪʽʛʽ, ʩʝʣʝʢʮʠʷʣʳץ 
ʧʠʪʦʤʥʠʢ. 

 
SELECTION EVALUATION OF SAFFLOWER VARIETIES AND HYBRIDS IN THE 

CONDITIONS OF THE SOUTH -EAST OF KAZAKHSTAN  

 

Gatske L.N. Bachelor of Agricultural Sciences 
Kenebayev A.T. master of agricultural sciences 

Didorenko S.V. Candidate of Agricultural Sciences, Professor 
Abayev S.S. Candidate of Agricultural Sciences 

 
çKazakh research institute of agriculture and plantè LLP, Almalybak village  



131 
 

Almaty region, Kazakhstan 
 

Annotation.  The study and implementation in the country of a new drought-resistant and high-
yielding crop like safflower is an effective solution in view of climate change and reduction of rainfall. 
Ecological variety trials of safflower varieties and hybrids of different ecological and geographical origin 
are progressive, capable of increasing the economic efficiency of oil production. High seed yield and 
drought tolerance of safflower allow its cultivation in many regions of Kazakhstan.  

On the object of research for 2018-2020 studied: 142 varieties and hybrids of safflower of 
different ecological and geographical origin (Russia, Canada, Hungary, Mexico, Tunisia, China, Ukraine, 
USA, Uzbekistan, from VIR and from SIMMIT) to identify high yielding and resistant to stressful 
environmental factors. Also the introduction of safflower in production and wide distribution of crops in 
the territories of Kazakhstan.  

The results of research of safflower varieties and hybrids of local and foreign breeding in the 
conditions of south-east Kazakhstan are given. 

In connection with the actual direction in solving the problem of further increasing the yields and 
genetic resistance of culture to adverse environmental factors is the study of the modern potential of the 
study of safflower gene pool and creation of new varieties adapted to severe soil and climatic conditions 
of Kazakhstan. To solve this problem, it is necessary to conduct a study of safflower collection, and 
identify sources with a complex of economically valuable features, establish the relationship of 
economically valuable features with yield and duration of the growing season, create and test new 
breeding material using both selected local and international breeding. 

Keywords: safflower, variety, variety specimen, yield, plant height, breeding nursery.  
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Annotation. Potato suffers from severe viral and fungal pathogens infection in the process of 

production. Identification of pathogen resistance germplasm is of great significance in the breeding 
program.This study presents the results of tubers of foreign potato breeding lines for virus 
transmissionand subsequent artificial infection with the causative agent of dry fusarium rot. Potato viruses 
X-, Y-, S-, and M were identified in the studied samples by the ELISA method (DASïELISA). The third 
tuberous generation of PRC lines grown in the conditions of the Tselinograd district of the Akmola region 
was affected by individual viruses: PVM and PVX and their complexes, including PVM, PVY, PVX and 
PVS. It was established that potato breeding material was mainly infected with PVM (48.6%) and PVY 
(21.6%). Using microscopic analysis and the classical PCR method, 3 local isolates of the 
phytopathogenic fungus Fusarium oxysporum were identified in tuber samples of potatoes with Fusarium 
symptoms. On virus-free tuber material of 18 potato breeding lines, resistance to the Kazakh isolate of 
dry Fusarium rot "Nevsky" was studied in laboratory conditions. The average degree of resistance to F. 
oxisporum micromycetes was established in the potato breeding line: Z 861-1 and relatively high in the 
lines: Z 440-3. These lines can be considered as a high-quality source material in the breeding process 
when creating new competitive potato varieties. 

Keywords: potato, viral diseases, dry fusarium rot, F. oxysporum, resistance 
 

Introduction. Potato is very flexible, widespread and one of the most important 
agricultural crops to ensure food security in most countries of the world. The yield of potato 

largely depends on the resistance of varieties to fungal, viral, and bacterial diseases [1, 2]. 

 Phytoviruses reduce plant productivity, cause their degeneration, and pose a real threat to 
seed potatoproduction worldwide [3]. For the main regions producing seed potatoesoin the 

Republic of Kazakhstan, the most important and almost ubiquitous viruses are Potatovirus Y 
(PVY), Potatovirus X(PVX), Potatovirus S (PVS), Potatovirus M (PVM), and Potato leafroll 

virus (PLRV) [4].According to Belarusian scientists, PVX and PVS reduce the yield by an 
average of 10-20%, and severe forms of viral diseases (PVY, PLRV) by 75-80% [5]. Greater 
damage is caused by simultaneous infection with two or more viruses, and the degree of 

harmfulness depends on the combination of certain viruses [6]. Potato fields in the northern 
states of the USA have been increasingly suffering from PVY in the last 2-3 years. In 2013, 10% 

of potato plants were affected by this virus, and potato growers a loss of more than $ 300 per 
hectare [7]. According to Russian researchers, there is an increase in viral infection up to 50-
60%in the second or third year of reproductionin same the field. Among all the other viruses, 

https://doi.org/10.52081/bkaku.2023.v65.i2.040
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https://orcid.org/0000-0002-9054-5551
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reinfection with PVY occurs rapidly [8]. In the north of Kazakhstan, zoned potato varieties are 
infected with various viral diseases, the most common ones are PVS and PVM, which belong to 
carlaviruses [9]. 

 One of the most dangerous fungal diseases of potato is Fusarium dry rot. The disease is 
caused by soil fungi of the genus Fusarium. According to the literature [10, 11, 12], currently the 

dominant species in the world are F. sambucinum (29.6%), F. Sambucinum var. minus(35.1%), 
and F. oxysporum (27.8%), which occur at approximately the same frequency. It has also been 
established that F. oxysporum is one of the most common pathogens of dry rot of potato tubers in 

the world [13, 14]. Fusarium rot affects both commercial tubers during long-term storage and 
seed materials. The disease begins mainly on tubers in the form of dark and sunken surface spots. 

Necrotic areas of light, brown or black color are observed in the pulp of the tuber. When the rot 
progresses in the tuber, cracks appear, and wrinkles form on its surface [15]. 
 An increase in potato production is impossible without systematic protective measures 

against the complex pathogens. One of the most effective ways to solve the problems of crop 
loss, reduced quality of seed and commercial potato tubers is to create virus-free potato varieties 

with high production, and resistance to phytopathogens of various etiologies [14]. Identification 
of certainkindsofFusariumspecies, viruses, and their pathogenicity isvery important for seed 
potato disease prevention. Achievements related to the use of molecular technologies, such as the 

enzyme-linked immunosorbent assay (DASïELISA)method and PCR have expanded the 
possibilities of scientific research, both for fundamental and applied science. Molecular methods 

along with the traditional isolation and purification ofthe microorganism, make it possible to 
quickly and accurately determine the types and races of pathogens [15]. 

The possibility of creating potato varieties resistant to the most dangerous types of 

phytopathogens is quite an achievable task in modern times, confirmed by the success of 
breeding. In this study, virus infection, and pathogen screening of dry Fusarium rot, Fusarium 

resistance identification of potato breeding material in the Laboratory of Plant Biotechnology 
basis of the Plant Protection and Quarantine Department of NJSC S. Seifullin Kazakh 
Agrotechnical University (KATU) in 2020-2021were carried out. 

 Materials and methods. The materials used in the study: 
- Chinese potato breeding lines of Xisen Potato Industry Group Co., Ltd. from the collection of 

KATU: 17-214-9, 17 211-20, 17 222-15, Z 879, 17-223-2, 17-250-11, 17-235-3, 17-228-7, 17-
216-3, Z 765-1, Z 897-3, 17 99, 17 203-8, 17 243-5, Z 861-1, 17 212-45, 17 250-1, 17 215-11, 
17 214-2, 17 236-7, 17 249-2, 17 225-12, 17 225-11, 17 250-10, 17 223-6, 17 204-2, 17 243-4, 

17 205-6, 17 223-10, 17 249, 17 212-18, 17 242-8, 17 201-11, 17 241-4, Z440-3, 17 201-8, 17 
212-19; 

- pathogens of potato viral diseases:PVX, PVY, PVS, and PVM; 
- local isolates of the causative agent of dry fusarium rot. 
 Diagnosis of virus transmission by ELISA (the enzyme-linked immunosorbent assay).To 

assess the virus transmission of the potato breeding materials, sprouts ofthe tubers were selected 
and laid down for long-term storage in the potato storehouse of AF "GreenStar" LLP of the 

Tselinograd district of the Akmola region. To break the dormancy, tubers were germinated using 
the Hamann method [17]. For ELISA, combined samples consisting of 5 germinated tubers of 
each potato genotype were used. To test the presence of PVX, PVY, PVS, and 

PVMinthebreeding lines,a "sandwich variant" of the ELISA method using diagnostic kits of the 
A.G. Lorkh Potato Federal Research Center (Russia) in accordance with the standard method 

was carried out [18]. The ELISA results were recordedusing a StatFax 4200 multichannel 
spectrophotometer (USA) at a wavelength of 492 nm. In accordance with the manufacturer's 
instructions, samples were considered infected if their optical density was three times higher than 

that of the negative control. Virus-free tuber material of potato breeding lines on the basis of 
ELISA results was selected. 

 Obtaining pure crops. Tubers of three potato varieties of foreign selection were studied: , 
Nevsky, Gala, and Aladin, which underwent ecological variety testing at "GreenStar" Agrofirm 
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LLP. Fungi were identificated after 7 days of incubation according to the appropriate 
determinants [21]. Pure cultures of micromycetes of the genus Fusarium were isolated from the 
affected tuber tissue of the studied potato varieties and cultivated on acidified potato agar or 

artificial culture medium of Czapek-Dox at a temperature of 26 ÁC and 60-70% relative 
humidity. The types of pathogens were determined [22, 23] according to morphological 

characteristics of conidial sporulation during microscopic dissection (microscope model 
Micromed P-1, with an increase of 70...100x). The species composition of phytopathogenic fungi 
was identified using the determinants of V.I. Bilai and M.A. Litvinov in accordance with the 

method [24, 25, 26]. 
 PCR (polymerase chain reactions) identification of the genus Fusarium. Fungal DNA 

isolation was performed using the "Agrodiagnostics" 50 sample kit. Species identification of 
fungal isolates was carried out using species-specific primers: Fa (5'-
TCGTCATCGGCCACGTCGACTCT-3') and Ra (5'-CAATGACGGTGACATAGTAGCG-3'), 

PCR amplification program: 95ÁC5 min, 94ÁC1 min, 67ÁC1 min, 72ÁC1 min, 2 to 4 steps 40 
cycles, 72ÁC10 min. The PCR productis between550 bp to 600 bp. 

 Determination of the resistance of potato tubers to dry fusarium rot. To assess 
theresistance of potato materials, the tubers of each sample selected for analysis werekept at a 
temperature of 20ÁC for 5 days.Forinoculation, the tubers werepierced with a dissecting needle to 

a depth of 10 mm, and a suspension of conidia waspipetted into the resulting wound. The surface 
of the stylet was sterilized with alcohol and fired over an alcohol lamp after each infected sample 

to prevent possible cross-contamination.Inoculated tubers wereplaced in wet chambers for a day. 
After that, they are transferred to conditions of 60-80% humidity and incubated for 20 days at a 
temperature of 20-21ÁC according to the literature [28]. Potato tubers of the variety Aladinwere 

used ascontrol. Thirty tubers of each line were used forinoculation, three biological repeats were 
carried out. The scale of evaluation of tubers for resistance to Fusarium was used according to 

the guidelines for evaluating potatoes for resistance to tuberous rot. A 9-point scale of the RUE 
"Institute of Potato Growing of the National Academy of Sciences of Belarus" was used to 
evaluate the affected tuber tissue: 9 - no lesion; 7 - from 1 to 20% of tuber tissue affected; 5 - 30-

40% of tuber tissue affected; 3 - 50-60% of tuber tissue affected; 1 - >60% of tissueaffected 
tubers [28]. Statistical processing of the obtained data using the applied statistics program 

"Sneedecor" was carried out. 
Results and discussions. Thirty-eight potato breeding lineswere tested forthe presence of 

PVY, PVM, PVX, and PVS at AF "GreenStar" LLP in the Akmola region during three tuberous 

reproductions(Table 1).Results revealed that there were 18 viruses -free lines, and 19 PVM-
infected samples,accounted for 48.6% of the total number of studied potato breeding material. 

PVYinfection was diagnosed with a percentage of21.6%, PVX and PVS were 16.2% and 13.5%, 
respectively. However, it should be noted that the studied lines contained both individual viruses 
(PVX - 1 sample, andPVM- 10 samples) and co-infectedwith 2 (PVY+PVM), 3 

(PVX+PVY+PVM; PVY+PVS+PVM) or 4 (PVX+PVY+PVS+PVM) viruses. Evaluation of 
potato lines for virus infectionmade it possible to select virus-free tuberous material for further 

experiments related to the study of Fusarium resistance in laboratory conditions. Thus, 18 virus-
free lines and 1 potato variety Aladin were selected, infected samples were culled. 

For Fusarium dry rot analysis, pure cultures were isolated from potato tubers of Aladin, 

Xisen 3 and Nevsky varieties affected by dry rot. 
Colonies of the causative agent of dry rot of potatoes formed a predominantly white and 

pink, dense well-developed plaque, consisting of mycelium and sporulation on a nutrient 
medium (Figure 1).According to morphological and cultural features, the macroconidia had the 
following parameters: spindle-shaped, crescent-shaped, some were straight, almost cylindrical, 

rounded or narrowed at the ends, at the base with a weakly pronounced leg, with 3-5 partitions, 
most often 30-50 Ĭ 5-6 microns in size (Figure 1, ɺ). 

Microconidia were characterized by an oval, cylindrical shape, they were unicellular in 
structure, less often bicellular. The results obtained fully corresponded to the literature on 
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thedescriptionofthe genus Fusarium[29, 30].In order to confirm the species composition, the 
isolated pure cultures were evaluated by PCR using species-specific primers.According toFigure 
1 C, all samples had a target band of about 600 bp in size, which indicated that the pathogen 

belonged to the species F.oxysporum. 
Table 1 ï Results of evaluation of potato breeding lines affected by the main viruses using 

DAS-ELISA method (samples - tuberous sprouts) 
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1 17250-10 1 0,312 3,7 + 0,221 3,0 + 0,195 2,9 - 0,258 3,9 + culled 

2 17 228-7 2 0,136 1,2 - 0,135 1,5 - 0,136 1,7 - 0,165 2,2 - selected 

3 17223-10 3 0,184 1,9 - 0,195 2,5 - 0,148 2,0 - 0,181 2,5 - selected 
4 17 250-1 4 0,070 0,3 - 0,084 0,6 - 0,080 0,6 - 0,184 2,5 - selected 

5 17250-11 5 0,085 0,5 - 0,055 0,1 - 0,067 0,3 - 0,293 4,6 + culled 

6 Z 879 6 0,134 1,2 - 0,057 0,1 - 0,133 1,7 - 0,987 17,7 + culled 

7 Z765-1 7 0,152 1,5 - 0,147 1,7 - 0,145 1,9 - 0,142 1,7 - selected 

8 17241-4 8 0,214 2,3 - 0,176 2,2 - 0,160 2,2 - 0,498 8,5 + culled 
9 17212-19 9 0,187 2,0 - 0,144 1,6 - 0,124 1,5 - 0,505 8,6 + culled 

10 Z 897-3 10 0,123 1,0 - 0,116 1,2 - 0,082 0,6 - 0,102 1,0 - selected 
11 17203-8 11 0,224 2,5 - 0,147 1,7 - 0,180 2,6 - 0,331 5,3 + culled 

12 17 249 12 0,152 1,5 - 0,047 0,1 - 0,148 2,0 - 0,187 2,6 - selected 

13 17222-15 13 0,107 0,8 - 0,095 0,8 - 0,079 0,6 - 0,098 0,9 - selected 

14 17223-6 14 0,283 3,3 + 0,254 3,6 + 0,194 2,9 - 0,290 4,5 + culled 

15 17212-45 15 0,202 2,2 - 0,222 3,0 + 0,157 2,1 - 0,207 3,0 + culled 

16 17211-20 16 0,160 1,6 - 0,174 2,2 - 0,127 1,5 - 0,163 2,1 - selected 

17 17215-11 17 0,120 1,0 - 0,082 0,6 - 0,079 0,6 - 0,318 5,1 + culled 
18 17236-7 18 0,167 1,7 - 0,040 0,2 - 0,151 2,0 - 0,230 3,4 + culled 

19 Z 440 3 19 0,101 0,7 - 0,096 0,8 - 0,066 0,3 - 0,092 0,8 - selected 

20 17243-4 20 0,150 1,4 - 0,137 1,5 - 0,122 1,4 - 0,312 4,9 + culled 
21 17 212-18 21 0,147 1,4 - 0,125 1,3 - 0,086 0,7 - 0,268 4,1 + culled 

22 17214-9 22 0,170 1,7 - 0,188 2,4 - 0,153 2,1 - 0,150 1,9 - selected 
23 17235-3 23 0,180 1,9 - 0,150 1,8 - 0,132 1,6 - 0,198 2,8 - selected 

24 Z 861-1 24 0,125 1,1 - 0,028 0,4 - 0,096 0,9 - 0,196 2,8 - selected 

25 17223-2 25 0,541 7,0 + 0,430 6,7 + 0,377 6,5 + 0,390 6,4 + culled 
26 17242-8 26 0,322 3,9 + 0,262 3,7 + 0,244 3,9 + 0,274 4,2 + culled 

27 17201-8 27 0,310 3,7 + 0,161 1,9 - 0,110 1,2 - 0,122 1,4 - culled 
28 17 99 28 0,194 2,1 - 0,194 2,5 - 0,136 1,7 - 0,145 1,8 - selected 

29 17201-11 29 0,147 1,4 - 0,149 1,7 - 0,139 1,8 - 0,172 2,3 - selected 

30 17225-11 30 0,169 1,7 - 0,034 0,3 - 0,113 1,3 - 0,190 2,6 - selected 

31 17205-6 31 0,117 1,0 - 0,123 1,3 - 0,102 1,0 - 0,128 1,5 - selected 
32 17249-2 32 0,113 0,9 - 0,149 1,7 - 0,121 1,4 - 0,188 2,6 - selected 

33 17214-2 33 0,157 1,5 - 0,241 3,4 + 0,208 3,2 + 0,314 5,0 + culled 

34 17225-12 34 0,207 2,2 - 0,180 2,3 - 0,152 2,0 - 0,209 3,0 + culled 

35 17243-5 35 0,278 3,3 + 0,257 3,6 + 0,220 3,4 + 0,278 4,3 + culled 
36 17 204-2 36 0,128 1,1 - 0,044 0,1 - 0,098 1,0 - 0,181 2,5 - selected 

37 17 216-3 37 0,143 1,3 - 0,310 4,6 + 0,293 4,9 + 0,358 5,8 + culled 

38 Xisen 6 38 0,139 1,1 - 0,101 0,9 - 0,124 1,2 - 0,120 1,1 - selected 

 9 PC (+) 0,800 6,7 + 0,600 5,6 + 0,650 6,5 + 0,720 
6,9
903 

+ 
culled 

40 NC(-) 0,120 - - 0,107 - - 0,100 - - 0,103 - - culled 
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Note:- "+" - positive result; "ï" - negative result, "Ñ" - doubtful result; PC (+) ï positive control; OK (-)ï 
negative control. 

  

  

  
 

 
molecular marker 100 bp (GeneRuler 100 bp DNA Ladder, Fermentas), 1 ï Aladin; 2 ï Xisen3; 3 ï 

Nevsky. 
C 

ɸ - Pure cultures of pathogens of dry Fusarium rot of potatoes on the medium of Czapek Dox; ɺ ï Conidia of 

Fusarium fungi under a microscope (70 x 100); ʉ - Electrophoregram of PCR infected with F. ʦxysporum products 

of potato samples 

 

Figure 1 ï Obtaining pure cultures and comfirmation of F. ʦxysporumproducts inpotato samples  

 

 Laboratory evaluation of the resistance potato breeding lines to dry rot was carried out by 
artificially infecting virus-free tubers with pure cultures of F. oxysporum.The results of the 

experiment are shown in Table 3 and in Figure 2.According to Table 3, most potato breeding 
lines were susceptible to F. ʦxysporum with a low (12 lines) and very low (4 lines) degree of 

resistance to the causative agent of dry Fusarium rot of potatoes. A relatively high level of 
resistance to F.oxysporumwas observed in the varietyZ 440-3 as with the control Xisen 6. In one 
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potato breeding lineZ 861-1, the degree of medium resistance was determined. Thus, lines Z 
861-1 and Z 440-3 can be used as high-quality resource in the breeding process. 
 

Table 2 ï Results of evaluation of resistance of virus-free tubers of potato breeding lines to 

F.oxysporum (isolate - Nevsky) 
 

Line number / Potato 
variety name 

Stability Score Lesion of tuber tissue (%) Degree of stability 

17214-9 3 50 low 

17211-20 3 45 low 
17222-15 3 55 low 

17235-3 3 60 low 
17228-7 3 56 low 

Z 861-1 5 38 medium 

Z 897-3 3 45 low 
1799 3 47 low 

Z 765-1 3 45 low 

17 250-1 3 88 very low 

17 204-2 3 70 very low 
17 223-10 3 60 low 

17 249 1 75 very low 

17 201-11 3 50 low 
Z 440-3 7 20 relatively high 

17 225-11 3 58 low 
17205-6 3 60 low 

17249-2 1 75 very low 

Xisen 6 (control) 8 10 relatively high 

LSD (0.05)                                                        6,01 

m%                                                        3,96 

  

  
17 249 (very low) 17-214-9 (low) 

  
Z 861-1 (medium) Z 440-3 (relatively high) 
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Xisen 6 (control) (relatively high) 

 
Figure 2 ï Inoculated tuberous samples of potato breeding lines with varying degrees of F. 

oxysporum lesion 

  

Discussion. The third tuberous reproduction of Chinese potato breeding lines with the 
main viral diseases was assessed with the ELISA method established that in the soil and climatic 

conditions of 2021 in the AF "GreenStar" LLP of the Tselinograd district of the Akmola region. 
The results demonstrated a high prevalence of PVM of 49% and PVY 21.6%. Potato breeding 

lines were infected with PVX (16.2%) and PVS (13.5%) were detected less often.The maximum 
infestation of the breeding material of the PVM in AF "GreenStar" LLP of the Akmola region 
corresponded to the prevalence of this virus previously established by other researchers in 

Northern Kazakhstan [9].Previously, we identified a similar reinfection of PVY and PVM in the 
third year of growing virus-free material in the conditions of the Tselinograd district, which 

confirms the greatest spread of these viruses in the third tuberous offspring of the potato 
breeding material under study, established in these studies.Naturally poly- and monoinfected 
potato lines identified during screening for virus transmission can be used as positive controls, as 

well as local isolates of PVM and PVX.Both virological and immunological studies can be 
usedto diagnose domestic potato varieties to detect major viral diseaseswhen studying the virus 

resistance of domestic potato materials. 

Experiments with dry rot of potatoes were carried out on virus-free potato tubers using a 
pure culture of the fungus F. oxysporum. The pathogen was isolated from tubers of foreign 

potato varieties Nevsky, Xisen 3, and Aladin undergoing ecological variety testing in the 
Akmola region.Isolates were confirmed as a species of Fusarium oxysporum using microscopy 

and PCR analysis methods. In Kazakhstan, studies have been conducted on the isolation and 
identification of causative agents of Fusarium dry rot, their pathogenicity, and the selection of 
effective chemicals against this disease. The influence of the disease on the germination of tubers 

and potato yield has been determined. The results showed that: tubers affected by Fusarium 
varying degrees only germinate by 14.7ï52.1%. Molecular genetic study confirms the 

identification of Fusarium dry rot Fusarium oxysporumin southeastKazakhstan [29, 31]. 
 Laboratory assessment of potato tuber damage by dry Fusarium rot allowed us to rank 18 
potato breeding lines according to the degree of resistance. Most potato breeding lines were 

susceptible to dry Fusarium rot, 12 lines had a low and 4 lines had a very low degree of 
resistance to the causative agent of dry Fusarium rot. Onepotato line was characterized as an 

average and 1 as a relatively high degree of resistance compared with the control variety Xisen 
6.The data obtained in this study allows us to differentially determine the keeping capacity of 
potato tubers for long-term storage conditions and the preparation of seed tubers for planting. 

The virus-free potato lines selected as a result of the research, which have a relatively high 
degree of resistance to the F.oxysporum species, can be used ashigh-quality source materials for 

the breeding process when creating new competitive potato varieties in the Republic of 
Kazakhstanin the future. 
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 Conclusions. In this study, virus-free materials of 18 lines and 1 potato variety were 
selectedinthe third tuberous generation of potato breeding lines grown in the conditions of the 
Tselinograd district of the Akmola region. Mono-infection by PVM and PVX, and multi-

infection including PVM, PVY, PVX, and PVSwereidentified. It was found that potato breed ing 
material was mainly infected with PVM (48.6%) and PVY (21.6%). Pure cultures of 

micromycetes of the genus Fusarium were isolated from samples with symptoms of tuberous rot 
of potato varieties Nevsky, Gala, and Aladin for long-term storage. Resistance to Kazakhstan 
isolate of dry Fusarium rot "Nevsky" was studied in laboratory conditions on virus-free tuberous 

material of 18 potato breeding lines. The degree of medium resistance to F. oxysporum is 
established in the potato breeding line Z 861-1 and relatively high resistance in the lines Z 440-3. 
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ʟʝʨʪʪʝʣʝʪʽʥ װʣʛʽʣʝʨʜʝ ʢʘʨʪʦʧʪʳש ʍ-, Y-, S - ʞᴅʥʝ ʄïʚʠʨʫʩʪʘʨʳʥʘ ʪʝʢʩʝʨʫ ʞײʤʳʩʪʘʨʳ ʞװʨʛʽʟʽʣʽʧ, 
ʘʥʳץʪʘʣʜʳ. ɸץʤʦʣʘ ʦʙʣʳʩʳʥʳש ʎʝʣʠʥʦʛʨʘʜ ʘʫʜʘʥʳ ʞʘסʜʘʡʳʥʜʘ ᴇʩʽʨʽʣʛʝʥ פʍʈ ʣʠʥʠʷʣʘʨʳʥʳש 

https://www.researchgate.net/publication/
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 שʢʝʰʝʥʜʝʨʽ, ʩʦʥʳ שʳ ʞʝʢʝ ʚʠʨʫʩʪʘʨʤʝʥ: ʄɺʂ ʞᴅʥʝ Xɺʂ ʞᴅʥʝ ʦʣʘʨʜʳסʨʧʘײ ʡʥʝʢʪʽװʰʽʥʰʽ ʪװ
ʽʰʽʥʜʝ ʄɺʂ, Yɺʂ, Xɺʂ ʞᴅʥʝ Sɺʂ.  ʟʘʣʘʣʜʘʥסʘʥ. ʂʘʨʪʦʧʪʳש ʪץײʳʤʜʳץ ʤʘʪʝʨʠʘʣʳ ʥʝʛʽʟʽʥʝʥ ʄɺʂ 
(48,6%) ʞᴅʥʝ Yɺʂ (21,6%) ʚʠʨʫʩʪʘʨʳʥ ʞץײʪʳʨסʘʥʳ ʘʥʳץʪʘʣʜʳ. ʄʠʢʨʦʩʢʦʧʠʷʣʳץ ʪʘʣʜʘʫʜʳ ʞᴅʥʝ 
ʢʣʘʩʩʠʢʘʣʳץ ʇʊʈ ᴅʜʽʩʽʥ ץʦʣʜʘʥʘ ʦʪʳʨʳʧ, Fusarium ʙʝʣʛʽʣʝʨʽ ʙʘʨ ʢʘʨʪʦʧʪʳש ʪװʡʥʝʢ װʣʛʽʣʝʨʽʥʝʥ 
Fusarium oxysporum ʬʠʪʦʧʘʪʦʛʝʥʜʽ ʩʘשʳʨʘʫײץʣʘץʪʳ3 ש ʞʝʨʛʽʣʽʢʪʽ ʠʟʦʣʷʪʪʘʨʳ ʘʥʳץʪʘʣʜʳ. 18 
ʪץײʳʤʜʳץ ʢʘʨʪʦʧ ʣʠʥʠʷʩʳʥʳש ʚʠʨʫʩʩʳʟ ʪװʡʥʝʢ ʤʘʪʝʨʠʘʣʳʥʜʘ ײץʨסʘץ ʬʫʟʘʨʠʦʟ ʰʽʨʽʛʽʥʽש 
çʅʝʚʩʢʠʡè ץʘʟʘץʩʪʘʥʜʳץ ʠʟʦʣʷʪʳʥʘ ʪᴇʟʽʤʜʽʣʽʛʽ ʟʝʨʪʭʘʥʘʣʳץ ʞʘסʜʘʡʜʘ ʟʝʨʪʪʝʣʜʽ. F. oxisporum 
ʤʠʢʨʦʤʠʮʝʪʽʥʝ ʪᴇʟʽʤʜʽʣʽʢʪʽש ʦʨʪʘʰʘ ʜᴅʨʝʞʝʩʽ ʢʘʨʪʦʧ ᴇʩʽʨʫ ʣʠʥʠʷʩʳʥʜʘ ʙʝʣʛʽʣʝʥʜʽ: Z 861-1 ʞᴅʥʝ 
ʩʘʣʳʩʪʳʨʤʘʣʳ ʪװʨʜʝ ʞʦסʘʨʳ: Z 440-3 ʥᴅʪʠʞʝ ʢᴇʨʩʝʪʪʽ. ɹײʣ ʣʠʥʠʷʣʘʨʜʳ ʢʘʨʪʦʧʪʳש ʙᴅʩʝʢʝʛʝ 
 ʳ ʤʘʪʝʨʠʘʣץʘʨʳ ʩʘʧʘʣʳ ʙʘʩʪʘʧסʘ ʩʦʨʪʪʘʨʳʥ ʞʘʩʘʫ ʢʝʟʽʥʜʝ ʩʝʣʝʢʮʠʷ ʧʨʦʮʝʩʽʥʜʝ ʞʦשʘʙʽʣʝʪʪʽ ʞʘץ
ʨʝʪʽʥʜʝ ץʘʨʘʩʪʳʨʫסʘ ʙʦʣʘʜʳ. 

ʊʽʨʝʢ ʩᴇʟʜʝʨ: ʢʘʨʪʦʧ, ʚʠʨʫʩʪʳץ ʘʫʨʫʣʘʨ, ײץʨסʘץ ʬʫʟʘʨʠʫʤ ʰʽʨʽʛʽ, F. oxysporum, 
ʤʠʢʨʦʩʢʦʧʠʷʣʳץ ʪʘʣʜʘʫ, ʀʌʊ ʇʊʈ, ʪᴇʟʽʤʜʽʣʽʢ 

 
ʀɼɽʅʊʀʌʀʂɸʎʀʗ ɺʀʈʋʉʅʆʁ ʀʅʌɽʂʎʀʀ ʀ ʀɿʋʏɽʅʀɽ ʋʉʊʆʁʏʀɺʆʉʊʀ 
ʉɽʃɽʂʎʀʆʅʅʆɻʆ ʄɸʊɽʈʀɸʃɸ ʂɸʈʊʆʌɽʃʗ ʂ ʉʋʍʆʁ ʌʋɿɸʈʀʆɿʅʆʁ ɻʅʀʃʀ 

 
ʍʘʩʘʥʦʚ ɺ.ʊ. 1, ʢʘʥʜʠʜʘʪ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

ᴄʞʽʤʘʭʘʥ ʄ. ᴄ1., ʜʦʢʪʦʨʘʥʪ 
ʊʫʣʝʝʚʘ ɸ.ʂ.1, ʢʘʥʜʠʜʘʪ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ, ʜʦʮʝʥʪ 

Hu Baigeng.3, ʜʦʢʪʦʨ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ 
Zhang Zhikai.3, ʜʦʢʪʦʨ ʘʛʨʦʥʦʤʠʠ 

Lv  Dianqiu.3, ʤʘʛʠʩʪʨ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ 
 

1ʂʘʟʘʭʩʢʠʡ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʉ.ʉʝʡʬʫʣʣʠʥʘ,ʛ. ɸʩʪʘʥʘ, ʂʘʟʘʭʩʪʘʥ 
2ʊʆʆ "ʂʘʟʛʝʨ", ɸʢʤʦʣʠʥʩʢʘʷ ʦʙʣʘʩʪʴ, ʂʘʟʘʭʩʪʘʥ 

3ʂʦʤʧʘʥʠʷ Leling Xisen Potato Industry Group Company Ltd, 
ʃʝʣʠʥ, ʂʠʪʘʡʩʢʘʷ ʅʘʨʦʜʥʘʷ ʈʝʩʧʫʙʣʠʢʘ ʖʛʦ-ʟʘʧʘʜʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʏʫʥʮʠʥ, ʂʠʪʘʡʩʢʘʷ ʅʘʨʦʜʥʘʷ ʈʝʩʧʫʙʣʠʢʘ 

 
ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʢʣʫʙʥʝʡ  ʟʘʨʫʙʝʞʥʳʭ 

ʩʝʣʝʢʮʠʦʥʥʳʭ ʣʠʥʠʡ ʢʘʨʪʦʬʝʣʷ ʥʘ ʚʠʨʫʩʦʥʦʩʠʪʝʣʴʩʪʚʦ ʠ ʧʦʩʣʝʜʫʶʱʝʛʦ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ 
ʟʘʨʘʞʝʥʠʷ ʚʦʟʙʫʜʠʪʝʣʝʤ ʩʫʭʦʡ ʬʫʟʘʨʠʦʟʥʦʡ ʛʥʠʣʠ. ɺ ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʨʘʟʮʘʭ ʤʝʪʦʜʦʤ ʀʌɸ (DAS-
ELISA) ʙʳʣʠ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʳ ʍ-, Y-, S- ʠ ʄïʚʠʨʫʩʳ ʢʘʨʪʦʬʝʣʷ. ʊʨʝʪʴʝ ʢʣʫʙʥʝʚʦʝ ʧʦʢʦʣʝʥʠʝ 
ʣʠʥʠʡ ʂʅʈ, ʚʳʨʘʱʠʚʘʝʤʳʭ ʚ ʫʩʣʦʚʠʷʭ ʎʝʣʠʥʦʛʨʘʜʩʢʦʛʦ ʨʘʡʦʥʘ ɸʢʤʦʣʠʥʩʢʦʡ ʦʙʣʘʩʪʠ ʙʳʣʦ 
ʧʦʨʘʞʝʥʦ ʦʪʜʝʣʴʥʳʤʠ ʚʠʨʫʩʘʤʠ: ʄɺʂ ʠ ʍɺʂ ʠ ʠʭ ʢʦʤʧʣʝʢʩʘʤʠ, ʚʢʣʶʯʘʶʱʠʤʠ ʄɺʂ, Yɺʂ, Xɺʂ 
ʠ Sɺʂ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʝʣʝʢʮʠʦʥʥʳʡ ʤʘʪʝʨʠʘʣ ʢʘʨʪʦʬʝʣʷ ʚ ʦʩʥʦʚʥʦʤ ʙʳʣ ʠʥʬʠʮʠʨʦʚʘʥ ʄɺʂ 
(48,6%) ʠ Yɺʂ (21,6%). ʉ ʧʦʤʦʱʴʶ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʠ ʤʝʪʦʜʘ ʢʣʘʩʩʠʯʝʩʢʦʡ ʇʎʈ ʚ 
ʢʣʫʙʥʝʚʳʭ ʦʙʨʘʟʮʘʭ ʢʘʨʪʦʬʝʣʷ ʩ ʩʠʤʧʪʦʤʘʤʠ ʬʫʟʘʨʠʦʟʘ ʙʳʣʦ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʦ 3 ʤʝʩʪʥʳʭ 
ʠʟʦʣʷʪʘ ʬʠʪʦʧʘʪʦʛʝʥʥʦʛʦ ʛʨʠʙʘ Fusarium oxysporum. ʅʘ ʙʝʟʚʠʨʫʩʥʦʤ ʢʣʫʙʥʝʚʦʤ ʤʘʪʝʨʠʘʣʝ 18 
ʩʝʣʝʢʮʠʦʥʥʳʭ ʣʠʥʠʡ ʢʘʨʪʦʬʝʣʷ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ ʠʟʫʯʝʥʘ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʢʘʟʘʭʩʪʘʥʩʢʦʤʫ 
ʠʟʦʣʷʪʫ ʩʫʭʦʡ ʬʫʟʘʨʠʦʟʥʦʡ ʛʥʠʣʠ çʅʝʚʩʢʠʡè. ʋʩʪʘʥʦʚʣʝʥʘ ʩʨʝʜʥʷʷ ʩʪʝʧʝʥʴ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ 
ʤʠʢʨʦʤʠʮʝʪʘʤ F. ʦxisporum ʫ ʩʝʣʝʢʮʠʦʥʥʦʡ ʣʠʥʠʠ ʢʘʨʪʦʬʝʣʷ: Z 861-1 ʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʘʷ - ʫ 
ʣʠʥʠʡ: Z 440-3. ɼʘʥʥʳʝ ʣʠʥʠʠ ʤʦʛʫʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʡ ʠʩʭʦʜʥʳʡ 
ʤʘʪʝʨʠʘʣ ʚ ʩʝʣʝʢʮʠʦʥʥʦʤ ʧʨʦʮʝʩʩʝ ʧʨʠ ʩʦʟʜʘʥʠʠ ʥʦʚʳʭ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʳʭ ʩʦʨʪʦʚ ʢʘʨʪʦʬʝʣʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ. ʢʘʨʪʦʬʝʣʴ, ʚʠʨʫʩʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʩʫʭʘʷ ʬʫʟʘʨʠʦʟʥʘʷ ʛʥʠʣʴ, F. 
oxysporum, ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʡ ʘʥʘʣʠʟ, ʀʌɸ, ʇʎʈ, ʫʩʪʦʡʯʠʚʦʩʪʴ 
  



143 
 

ʄʈʅʊʀ: 68.35.31                                         https://doi.org/10.52081/bkaku.2023.v65.i2.045 
ʋɼʂ 631.527:635.652 

 

THE INITIAL MATERIAL PARAMETERS OF ECONOMIC -VALUABLE TRAITS 

FOR BREEDING BEANS 

 
Kanatkyzy M., master 

kanatkyzy_makpal@mail.ru, https://orcid.org/0000-0001-5515-0311  
Kudaibergenov M.S., Doctor of Biological Sciences 

muhtar.sarsenbek@mail.ru, https://orcid.org/0000-0002-8185-3990  
Saikenova A.J., PhD  

alma.arai@mail.ru, https://orcid.org/0000-0002-9211-1415  
Baitarakova K.J., Doctoral student  

kuralai_baitarakova@mail.ru, https://orcid.org/0000-0002-0515-7029  
 

Kazakh Research Institute of Agriculture and Plant Growing, village Almalybak 
Almaty city, Kazakhstan 

 
Annotation. This article presents the results of various sample studies a bean varieties study in 

the Almaty region conditions. An assessment of 30 varieties of beans by phases of plant development and 
economically valuable traits: plant height, by the height of the attachment of the lower node, number of 
branches, number of productive nodes, and weight of 1000 seeds. 

An analysis was carried out according to the degree of the interrelation of some elements, and a 
positive and negative dependence between the signs was revealed. The identified correlations will be used 
in breeding work for high yields and identifying bush forms of beans when selecting the source material. 
It is expedient to use the following variety samples as initial material in bean breeding: for the height of 
plants and by the height of the attachment of the lower node (211, 228, 234, 240, 226, 227, 232, 239, 223, 
241 235, 233, 222, 215, 225, 231, 182, 236); productivity (168, 228, 241, 239, 224, 232, 211, 209, 225, 
237, 230). 

The selected varieties of grain beans combine a set of economically valuable traits with a set of 
traits that have breeding value as a source of early ripeness, high yield, and suitability for mechanized 
harvesting. According to the results of the research revealed valuable information about the accumulated 
collections and specific collection samples, which makes it possible to effectively select the initial f orms 
for hybridization, including intraspecific crosses. 

Keywords: beans, collection, source material, correlation. 

 
Introduction . The functional value of leguminous crops lies not only in the high protein 

content of grains and green beans, increasing soil fertility due to the activity of nodule bacteria 
due to their enrichment with available forms of nitrogen. The resulting high-protein products are 

environmentally friendly or organic crop products. The acreage for legumes in the country 
should not only be expanded, but also rationally distributed in accordance with biological 
characteristics, natural and climatic factors and availability [1]. 

The most important stage of breeding work is the study, selection of genetic sources and 
donors of resistance to various soil-climatic and environmental stress factors in order to evaluate 

varieties according to the main criteria and use them for hybridization. The effectiveness of 
hybridization is largely determined by the correct selection of pairs for crosses. The largest 
collection of bean genetic resources is maintained under the auspices of the Food and Agriculture 

Organization (FAO) treaty under the International Treaty on Plant Genetic Resources for Food 
and Agriculture (ITPGRFA) at CIAT in Cali, Colombia (about 36,000 accessions), with back up 

at the Svalbard Global Seed Vault in Spitsbergen, Norway, which currently holds over 50,000 
accessions and the N.I. Vavilov All -Russian Institute of Plant Genetic Resources bean collection 
has 7,775 accessions.  

In this regard, it is of great importance to include samples from the N.I. Vavilov All -
Russian Institute of Plant Genetic Resources and scientific institutions of other countries in the 

working collection of beans. Many collectible specimens, as a rule, have a remote ecological and 
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geographical origin, with significant genetic differences from local varieties. The inclusion of 
such material in hybridization can combine various genes, including phenotypically weak genes, 
water genotypes to obtain valuable transgressive forms [2]. 

I t is necessary to create varieties of an intensive type with a wide genetic basis, suitable 
both for the regions of traditional home gardening of beans, and for more northern regions to 

solve the problem of a wider introduction of beans. Breeding work on these varieties requires the 
use of a variety of source materials with a high potential for productivity, adapted to specific 
environmental conditions. To create it, a comprehensive study of bean genetic resources 

(breeding, iso-characteristic, genetic, core (bark collections), and other collections) is necessary, 
from which the selection of the most suitable parental forms will subsequently be carried out. 

The success of such work is determined not only by the depth of study of local varieties but also 
by the level of mobilization of world genetic resources, their assessment in specific agro-climatic 
conditions, the accumulation and further testing of a large number of varieties, lines, mutants and 

other material of various origins that are promising for involvement in the breeding process [3]. 
A preliminary study of varieties and breeding samples in specific natural and climatic 

conditions is a necessary step in creating the source material for bean breeding. For this purpose, 
in LLP ñKazRIAPò in the laboratory of leguminous crops and corn, a collection nursery is 
formed annually, updated, and replenished with new samples. 

The aim of the study is to study the correlation between the seed productivity of original 
and promising varieties of legumes and their phenotypic characteristics due to the need to 

increase the efficiency of the breeding process and reduce the time for the creation of new 
varieties. 

Materials and methods. Research conditions. Analysis of meteorological data in the 

current year of research showed that the prevailing weather conditions were quite favorable for 
the growth and development of beans. 

The second and third decades of April were warm, the average air temperature was at the 
level of 15.4-17.5 ÁC, which made it possible to sow beans on April 19. In May, an increase in 
air temperature was observed and exceeded the long-term average by 2.6 Á C and rather humid 

conditions developed, the maximum precipitation reached 145.4 mm, which is 2.3 times more 
than the average long-term values. June was characterized by not high air temperature and a 

decrease in precipitation. In July, the air temperature increased to 26.5 ÁC and was 2.4 ÁC higher 
than the long-term average, and the precipitation was significantly less than 15.1 mm or 56.7% 
of the long-term average. The beans were harvested in the third decade of July, and the weather 

conditions during this period were favorable: the average air temperature was 24.6 ÁC, and the 
precipitation was 7.3 mm (Figure 1). In general, 2022 was characterized by early spring and 

rainy post-emergence and mid-vegetation periods, warm, sometimes hot summers, and dry 
conditions during the flowering and maturation of the cultivated crop. 

The soil cover is represented by light chestnut soils. The preparation of the field and the 

laying of experiments are carried out according to the relevant recommendations of B.A. 
Dospekhov [4]. A collection of beans in the amount of 30 variety samples was studied, among 

which samples of the N.I. Vavilov All-Russian Institute of Plant Genetic Resources (Russia), the 
Institute of Legumes (Orel, Russia), the Georgian Institute of Agricultural Sciences, and the 
Gyumri Breeding Station (Armenia) are presented. Samples were sown on plots of 1 m2. The 

domestic variety Inzhu-077 entered the State Register of the Republic of Kazakhstan in 2020 and  
served as the standard. Phenological observations of the main phases of growth and development 

of plant, records are carried out using the guidelines of VIR [5,6]. During the season, 3 
traditional irrigations were carried out: 1st is during budding, 2nd is after flowering, and 3rd is 
when pouring beans (consumption rate - 600 m3/ha). 
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Figure 1 ï Weather conditions during the growing season of leguminous crops in 2022,  

LLP ñKazRIAPò 

 

Structural analysis was carried out during the maturation period: a structural sheaf is 

selected from the accounting plots before harvesting the plots. In the laboratory, phenotypic 
analysis (phenotyping) was carried out for collection varieties: plant height, number of lateral 
branches, number of internodes, number of pods per plant, number of seeds in a pod and per 

plant, seed weight from 1 plant, the weight of 1000 seeds [7,8]. The calculation and processing 
of the experimental data were performed using the MS Excel applied statistics software package. 

Research results. Phenological observations of the stages of plant development were 
carried out, and seedlings were noted 10-15 days after sowing (04/19/2022). The flowering phase 
of the collection came after 35-55 days (from June 07-27) and lasted for 15-20 days. 

Pouring beans marked from July7. Full maturation took place from July 21to September 
9. 

A short growing season solves many problems: avoiding early and late frosts, drought, 
diseases, and insects. Selection in some countries is based on obtaining varieties whose growing 
season does not exceed 80-90 days. In Canada, breeding success is associated with the 

development of early maturing and frost-resistant varieties: Kentwood, OAC Seaforth, Flitwood. 
Breeders in England base their work on the mid-season variety Seafarer for hybridization. Local 

early maturing varieties of the Netherlands gave rise to varieties resistant to anthracnose and 
bacterial diseases: Berna, Katja, and Ceka [12]. 

As a result of our research, the growing season for the studied varieties ranged from 77 to 

83 days. While the Inzhu-077 standard has a growing season of 97 days. Thus, 6 early-ripening 
varieties (from 77 days) stood out: 168, 209, 214, 215, 216, 217, and 24 mid-season varieties 
(from 81-83 days): 182, 184, 211, 213, 222, 223, 224, 239, 233, 240, 242, 241, 226, 230, 225, 

234, 231, 237, 236, 235, 227, 228 (picture 2). 
There are certain parameters of a variety suitable for mechanized harvesting: determinant 

growth pattern, compact non-lodging bush with a height of 35ï55 cm, friendly ripening of pods 
and attachment of the lower pod at a height of at least 16 cm; the distance from the tip of the 
lower bean to the soil should be at least 6 cm. 

Morphologically, beans are classified by habitus as determinant and indeterminate. When 
describing collections, 6 main types of habitus are distinguished: 1 is bushy determinant, 2 is 

bushy indeterminate with erect branches, 3 is bushy indeterminate with spreading branches 
and/or curling top, 4 is slightly curly (semi-curly), 5 is moderately curly with beans, distributed 
evenly over the plant, 6 is strongly curly with beans mainly in the upper part of the plant 

(according to the descriptor of the European Bean Database) [9]. 
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Figure 2 ï The growing season of beans in 2022 

 

Stem length in modern bean breeding is one of the most important traits since it is 

associated with resistance to lodging and suitability for mechanized harvesting and thus 
indirectly affects the yield. Most of the varieties in the collection of the Novosibirsk State 

Agrarian University are represented by undersized forms from 38 to 45 cm, which allows 
selection for high adaptability [10]. In our research, 25 varieties of beans are bush determinant, 
which are a source of lodging resistance, average plant growth (32.4-61.0): 211, 228, 234, 240, 

226, 227, 232, 239, 223, 241, 217, 237, 216, 222, 215, 230, 213, 231, 236, 209, 184, 224, 233, 
242, 182. 

The height of attachment of the lower bean is a trait that breeders pay quite a lot of 
attention to. This is one of the fundamental economically valuable features since it directly 
indicates the suitability of a given sample for mechanical harvesting. Accounting for this feature 

was carried out by the distance from the ground to the first bean, expressed in centimeters. 
In the conditions of the south-west of the Central Black Earth region on the basis of the 

farming enterprise ñAvangardò of the Shebekinsky district of the Belgorod region, the height of 
attachment of the lower bean in the Rant bean variety was 12.5 cm, in the Sekunda variety it  was 
14 cm, in the Lika variety was 15.1 cm, in the Pagoda variety was 17.2 cm, in the varieties 

Paulista was 14.8 cm [11]. Our experiments made it possible to identify specimens with the 
height of the lower legume attachment from 19 to 22 cm in bush forms and 16 cm in curly forms. 

In the standard Inzhu, the height of the attachment of the lower bean is 16.7 cm. As sources of 
high attachment of the lower bean (19.0-22.2 cm), 9 varieties were distinguished: 235, 234, 233, 
222, 215, 225, 231, 182, 236 (Figure 2).  

The number of lateral branches gives us more productive forms of the plant, the 
following varieties (3.0-4.0 pieces) have such features: 233, 239, 214, 217, 224, 226. The main 
elements of grain bean productivity are the number of beans and seeds per plant, the number of 

seeds per bean, and the weight of 1000 seeds. The productivity of bean varieties is determined by 
the yield of seeds in grain beans and green beans in vegetable beans and is a complex trait that 

depends both on the genotype and on the totality of all growing conditions. The more the 
genotype of the variety corresponds to the environmental conditions, the higher its productivity. 
According to the theoretical materials cited by B.S. Kurlovich, S.I. Repieva, L.G. Shchelko, V.I. 

Budanova, and M.V. Petrov, breeding varieties were created in various countries of the world. 
For example, Robust in the USA, Beka in the Netherlands, variety 338 in Bulgaria, Perlichka in 

Poland, Tsanava in Georgia, Dneprovskaya in Ukraine, and Krasnodarskaya 19305 are all 
created from local varieties [12]. 

In the course of our research, sources with a high number of productive nodes per plant 

(15.6 - 20.8 pcs) are 6 varieties: 182, 227, 184, 242, 214, 213. One of the indicators that directly 
affect the yield of beans is the number of beans per plant. It was found that the number of beans 

per plant is a varietal feature and varies greatly. The largest number of beans per plant (20.0 - 
23.2 pieces) was formed by 5 varieties: 227, 242, 184, 214, 213. 
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Figure 3 ï Average values of productivity elements of bean samples from the collection nursery 

 

Productivity is one of the important fundamental features of the crop structure, which is 

also given great attention in the breeding process. The value of this trait may vary depending on 
the place and year of cultivation, and the feeding area. So, in the conditions of the southern 
forest-steppe of Western Siberia, the number of beans in collection samples varied depending on 

the weather conditions of the year and varied from 8 to 123 pcs. / plant, the weight index of 1000 
seeds varied from 200 to 685 g. The average for the collection was 350 g [9]. 

Determining the mass of 1000 seeds allows us to estimate the nutrient reserves in the 
seeds, i.e., the higher the mass of 1000 seeds of the same crop, the higher the content of nutrients 
in it. The weight of 1000 seeds varied on average from 203.4 g to 314.8 g in the varieties studied 

by us. The value of the indicator was 222.6 g in the Inzhu-077 standard (Figure 4). 
 

 
 

Figure 4 ï Average values of mass elements of 1000 seeds of bean varieties of the collection nursery 

 

The conducted studies revealed positive high correlations between the number of lateral 
branches and pods per plant (r = 0.80), the number of productive nodes, and the number of pods 

per plant (r = 0.97), medium positive correlations were found between the following features: 
lateral branches and the number of productive nodes (r = 0.57). 

Therefore, when modeling a future variety, the breeder should, first of all, pay attention 

to these four traits and, on their basis, select components for crossing. 
Significant negative correlations were revealed according to the signs: between the height 

of attachment of the lower pods and the number of pods per plant (r = - 0.53) (Figure 5). 

Conclusion. In the experiment, significant differences were established between varieties 
of the bean collection according to economically valuable traits. The established correlations can 

be used in the selection of beans for increased seed productivity in the selection of the source 
material and the rejection of breeding lines. 

It is expedient to use the following variety samples as initial material in bean breeding: 

for the height of plants and the height of attachment of the lower bean (211, 228, 234, 240, 226, 
227, 232, 239, 223, 241 235, 233, 222, 215, 225, 231, 182, 236); productivity (168, 228, 241, 

239, 224, 232, 211, 209, 225, 237, 230). 
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Figure 5 ï Matrix of correlation coefficients of bean varieties, 2022 

 

The work carried out made it possible to obtain valuable information about the 
accumulated collection and specific collection specimens, providing the possibility of effective 

selection of initial forms for hybridization, including for intraspecific crosses. 
The data were obtained on the wide adaptive potential of the bean, which opens up great 

prospects for creating highly productive varieties thanks to the study of the diverse genetic 

material of the collected bean collection. 
Thus, the study, evaluation, and conservation of the diversity of breeding material to 

ensure the technique of the breeding process based on a statistically oriented approach allow for 
obtaining valuable source material for creating new varieties of common beans. 

This work was carried out within the framework of the Program-targeted financing of the 

Ministry of Agriculture of the Republic of Kazakhstan under budget program 267 
(BR10765000). 
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 רʓ ʄɸʊɽʈʀɸʃɼʓפɸʅ ɹɸʉʊɸʇנʉɽʃɽʂʎʀʗʉʓʅɸ ɸʈʅɸʃ פʈʐɸױʈʄɽɹת

ʐɸʈʋɸʐʓʃʓפ ï ױפʅɼʓ ɹɽʃɻɯʃɽʈɯʅɯר ʇɸʈɸʄɽʊʈʃɽʈɯ 

 

 ʳʟʤʝʪʢʝʨץ ʳʣʳʤʠס ,ʳʟʳ ʄ. ʤʘʛʠʩʪʨץʘʥʘʪפ
 ʜʦʢʪʦʨʳ שʳʣʳʤʜʘʨʳʥʳס ʜʘʡʙʝʨʛʝʥʦʚ ʄ.ʉ., ʙʠʦʣʦʛʠʷײפ

ʉʘʡʢʝʥʦʚʘ ɸ.ɾ., PhD, סʳʣʳʤʠ ץʳʟʤʝʪʢʝʨ 
ɹʘʡʪʘʨʘʢʦʚʘ ʂ.ɾ., ʜʦʢʪʦʨʘʥʪ, ʘסʘ סʳʣʳʤʠ ץʳʟʤʝʪʢʝʨ 

 

ϧʘʟʘϨ ʝʛʽʥʰʽʣʽʢ ʞϸʥʝ Ϻʩʽʤʜʽʢ ʰʘʨʫʘʰʳʣʳϤʳ Ϥʳʣʳʤʠ-ʟʝʨʪʪʝʫ ʠʥʩʪʠʪʫʪʳ  
ɸʣʤʘʣʳʙʘϨ ʘʫʳʣʳ, ɸʣʤʘʪʳ Ϩ., ϧʘʟʘϨʩʪʘʥ  

 
ɸʥʥʦʪʘʮʠʷ. ʄʘץʘʣʘʜʘ ɸʣʤʘʪʳ ʦʙʣʳʩʳ ʞʘסʜʘʡʳʥʜʘ װʨʤʝʙײʨʰʘץʪʳש ʢʦʣʣʝʢʮʠʷʣʳץ 

 ʥʜʳ ʙʝʣʛʽʣʝʨʽײץ ץʣʛʽʣʝʨʽʥ ʟʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ ʙʝʨʽʣʛʝʥ. ɼʘʤʫ ʬʘʟʘʣʘʨʳ ʤʝʥ ʵʢʦʥʦʤʠʢʘʣʳװ
ʙʦʡʳʥʰʘ 30 װʨʤʝʙײʨʰʘץ ʩʦʨʪʪʘʨʳʥ ʙʘסʘʣʘʫ ʞװʨʛʽʟʽʣʜʽ: ᴇʩʽʤʜʽʢʪʽש ʙʠʽʢʪʽʛʽ, ʙײʨʰʘץʪʳש ʪᴇʤʝʥʛʽ 
ʙʝʢʽʥʫ ʙʠʽʢʪʽʛʽ, ʞʘʥʘʤʘ ʙײʪʘץʪʘʨʜʳש ʩʘʥʳ, ʙײʨʰʘץץʘʧ ʙʫʳʥʜʘʨʳʥʳש ʩʘʥʳ ʞᴅʥʝ 1000 ʪץײʳʤʥʳש 
ʩʘʣʤʘסʳ.  

ʂʝʡʙʽʨ ʵʣʝʤʝʥʪʪʝʨʜʽש ᴇʟʘʨʘ ʙʘʡʣʘʥʳʩ ʜᴅʨʝʞʝʩʽʥʝ ץʘʨʘʡ ʪʘʣʜʘʫ ʞװʨʛʽʟʽʣʽʧ, ʙʝʣʛʽʣʝʨ 
ʘʨʘʩʳʥʜʘסʳ ʦש ʞᴅʥʝ ʪʝʨʽʩ ʪᴅʫʝʣʜʽʣʽʢ ʘʥʳץʪʘʣʜʳ. ɹʝʣʛʽʣʝʥʛʝʥ ʢʦʨʨʝʣʷʮʠʷʣʘʨʜʳ ʪץײʳʤ ᴇʥʽʤʜʽʣʽʛʽʥ 
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ʘʨʪʪʳʨʫ װʰʽʥ ʽʨʽʢʪʝʫ ʢʝʟʽʥʜʝ, ʙʘʩʪʘʧץʳ ʤʘʪʝʨʠʘʣʜʳ ʪʘשʜʘʫʜʘ ʞᴅʥʝ ʩʝʣʝʢʮʠʷʣʳץ ʥʦʤʝʨʣʝʨʜʽש 
ʩʳʥʘץʪʘʥ ᴇʪʧʝʛʝʥ ʩʦʨʪװʣʛʽʣʝʨʽʥ ʘʣʳʧ ʪʘʩʪʘʫʜʘ ץʦʣʜʘʥʫסʘ ʙʦʣʘʜʳ. תʨʤʝʙײʨʰʘץʪʳש ʝʨʪʝ ʧʽʩʝʪʽʥ, 
ᴇʥʽʤʜʽʣʽʛʽ ʞʦסʘʨʳ ʤʝʥ ʤʝʭʘʥʠʢʘʣʳץ ʞʠʥʘʫסʘ ʞʘʨʘʤʜʳ ʢᴇʟʜʝʨʽ ʨʝʪʽʥʜʝ ʩʝʣʝʢʮʠʷʣʳץ ʰʘʨʫʘʰʳʣʳץ 
 ץʨʰʘײʨʤʝʙת .ʪʘʣʜʳץʣʛʽʣʝʨʽ ʘʥʳװʘʩʠʝʪʪʝʨ ʢʝʰʝʥʽʥ ʙʽʨʽʢʪʽʨʝʪʽʥ ʩʦʨʪץ ʥʜʳ ʙʝʣʛʽʣʝʨʽ ʤʝʥײץ
ʩʝʣʝʢʮʠʷʩʳʥʜʘ ʙʘʩʪʘʧץʳ ʤʘʪʝʨʠʘʣ ʨʝʪʽʥʜʝ ʢʝʣʝʩʽ ʩʦʨʪװʣʛʽʣʝʨʽʥ ʧʘʡʜʘʣʘʥסʘʥ ʞᴇʥ: ᴇʩʽʤʜʽʢʪʝʨʜʽש 
ʙʠʽʢʪʽʛʽ ʤʝʥ ʪᴇʤʝʥʛʽ ʙײʨʰʘץʪʳש ʙʝʢʽʥʫ ʙʠʽʢʪʽʛʽ ʙʦʡʳʥʰʘ (211, 228, 234, 240, 226, 227, 232, 239, 
223, 241). 235, 233, 222, 215, 225, 231, 182, 236); ᴇʥʽʤʜʽʣʽʢʢʝ (168, 228, 241, 239, 224, 232, 211, 209, 
225, 237, 230). 

  ʘסʽʨʽʢʪʝʣʛʝʥ ʩʦʨʪʪʘʨʳ ʝʨʪʝ ʧʽʩʽʧ ʞʝʪʽʣʫ, ᴇʥʽʤʜʽʣʽʢ ʞᴅʥʝ ʤʝʭʘʥʠʢʘʣʘʥʜʳʨʫ שʪʳץʨʰʘײʨʤʝʙת
ʞʘʨʘʤʜʳʣʳץ ʢᴇʟʽ ʨʝʪʽʥʜʝ ʩʝʣʝʢʮʠʷʜʘ ײץʥʜʳʣʳץ ʙʦʣʳʧ ʪʘʙʳʣʘʪʳʥ ʰʘʨʫʘʰʳʣʳײץ ץʥʜʳ ʙʝʣʛʽʣʝʨ 
ʤʝʥ ץʘʩʠʝʪʪʝʨ ʢʝʰʝʥʽʥ ʙʽʨʽʢʪʽʨʝʜʽ. ɾװʨʛʽʟʽʣʛʝʥ ʞײʤʳʩʪʳש ʞʠʥʘץʪʘʣסʘʥ ʢʦʣʣʝʢʮʠʷ ʞᴅʥʝ ʥʘץʪʳ 
ʢʦʣʣʝʢʮʠʷ װʣʛʽʣʝʨʽ ʪʫʨʘʣʳ ײץʥʜʳ ʘץʧʘʨʘʪ ʘʣʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʜʽ, ʪװʨʽʰʽʥʜʝ ʙʫʜʘʥʜʘʩʪʳʨʫ װʰʽʥ 
ʙʘʩʪʘʧץʳ ʬʦʨʤʘʣʘʨʳʥ ʪʠʽʤʜʽ ʪʘשʜʘʫ ʤװʤʢʽʥʜʽʛʽʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʪʽ. 

ʊ̔ ʨʝʢ ʩᴇʟʜʝʨ: װʨʤʝʙײʨʰʘץ, ʢʦʣʣʝʢʮʠʷ, ʙʘʩʪʘʧץʳ ʤʘʪʝʨʠʘʣ, ʢʦʨʨʝʣʷʮʠ ̫
 
ʇɸʈɸʄɽʊʈʓ ʍʆɿʗʁʉʊɺɽʅʅʆ-ʎɽʅʅʓʍ ʇʈʀɿʅɸʂʆɺ ʀʉʍʆɼʅʆɻʆ ʄɸʊɽʈʀɸʃɸ 

ɼʃʗ ʉɽʃɽʂʎʀʀ ʌɸʉʆʃʀ  

 

 ʳʟʳ ʄ., ʤʘʛʠʩʪʨ, ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢץʘʥʘʪפ
ʂʫʜʘʡʙʝʨʛʝʥʦʚ ʄ.ʉ., ʜʦʢʪʦʨ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ 

ʉʘʡʢʝʥʦʚʘ ɸ.ɾ.,  ʜʦʢʪʦʨ PhD, ʩʪʘʨʰʠʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ 

ɹʘʡʪʘʨʘʢʦʚʘ ʂ.ɾ., ʜʦʢʪʦʨʘʥʪ, ʩʪʘʨʰʠʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ 

 
ʂʘʟʘʭʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʟʝʤʣʝʜʝʣʠʷ ʠ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ 

 ʩ. ɸʣʤʘʣʳʙʘʢ, ʂʘʟʘʭʩʪʘʥ 
 

ɸʥʥʦʪʘʮʠʷ.  ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʨʪʦʦʙʨʘʟʮʦʚ 
ʬʘʩʦʣʠ ʚ ʫʩʣʦʚʠʷʭ ɸʣʤʘʪʠʥʩʢʦʡ ʦʙʣʘʩʪʠ. ʇʨʦʚʝʜʝʥʘ ʦʮʝʥʢʘ 30 ʩʦʨʪʦʦʙʨʘʟʮʦʚ ʬʘʩʦʣʠ ʧʦ ʬʘʟʘʤ 
ʨʘʟʚʠʪʠʷ ʠ ʮʝʥʥʳʤʠ ʭʦʟʷʡʩʪʚʝʥʥʳʤʠ ʧʨʠʟʥʘʢʘʤʠ: ʚʳʩʦʪʘ ʨʘʩʪʝʥʠʷ, ʧʦ ʚʳʩʦʪʝ ʧʨʠʢʨʝʧʣʝʥʠʷ 
ʥʠʞʥʝʛʦ ʫʟʣʘ, ʢʦʣʠʯʝʩʪʚʦ ʙʦʢʦʚʳʭ ʚʝʪʚʝʡ, ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʜʫʢʪʠʚʥʳʭ ʫʟʣʦʚ ʠ ʤʘʩʩʘ 1000 ʩʝʤʷʥ.  

ʇʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʧʦ ʩʪʝʧʝʥʠ ʚʟʘʠʤʦʩʚʷʟʠ ʥʝʢʦʪʦʨʳʭ ʵʣʝʤʝʥʪʦʚ, ʚʳʷʚʣʝʥʘ ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʠ 
ʦʪʨʠʮʘʪʝʣʴʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ ʧʨʠʟʥʘʢʘʤʠ. ʋʩʪʘʥʦʚʣʝʥʥʳʝ ʢʦʨʨʝʣʷʮʠʦʥʥʳʝ ʩʚʷʟʠ ʤʦʛʫʪ ʙʳʪʴ 
ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʩʝʣʝʢʮʠʠ ʬʘʩʦʣʠ ʥʘ ʧʦʚʳʰʝʥʥʫʶ ʩʝʤʝʥʥʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʧʨʠ ʦʪʙʦʨʝ 
ʠʩʭʦʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ ʙʨʘʢʦʚʢʝ ʩʝʣʝʢʮʠʦʥʥʳʭ ʣʠʥʠʡ. ɺ ʢʘʯʝʩʪʚʝ ʠʩʭʦʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ ʩʝʣʝʢʮʠʠ 
ʬʘʩʦʣʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʣʝʜʫʶʱʠʝ ʩʦʨʪʦʦʙʨʘʟʮʳ: ʧʦ ʚʳʩʦʪʝ ʨʘʩʪʝʥʠʡ ʠ ʚʳʩʦʪʝ 
ʧʨʠʢʨʝʧʣʝʥʠʷ ʥʠʞʥʝʛʦ ʫʟʣʘ (211, 228, 234, 240, 226, 227, 232, 239, 223, 241  235, 233, 222, 215, 225, 
231, 182, 236); ʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ (168, 228, 241, 239, 224, 232, 211, 209, 225, 237, 230). 

ɺʳʜʝʣʝʥʥʳʝ ʩʦʨʪʦʦʙʨʘʟʮʳ ʬʘʩʦʣʠ ʟʝʨʥʦʚʦʡ ʩʦʯʝʪʘʶʪ ʚ ʩʝʙʝ ʮʝʥʥʳʝ ʧʨʠʟʥʘʢʠ ʠ ʩʚʦʡʩʪʚʘ, 
ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʮʝʥʥʦʩʪʴ ʚ ʩʝʣʝʢʮʠʠ, ʢʘʢ ʠʩʪʦʯʥʠʢʠ ʩʢʦʨʦʩʧʝʣʦʩʪʠ, ʫʨʦʞʘʡʥʦʩʪʠ ʠ ʧʨʠʛʦʜʥʦʩʪʠ 
ʢ ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʦʡ ʫʙʦʨʢʝ. ʇʨʦʚʝʜʝʥʥʘʷ ʨʘʙʦʪʘ ʧʦʟʚʦʣʠʣʘ ʧʦʣʫʯʠʪʴ ʮʝʥʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ 
ʥʘʢʦʧʣʝʥʥʦʡ ʢʦʣʣʝʢʮʠʠ ʠ ʢʦʥʢʨʝʪʥʳʭ ʢʦʣʣʝʢʮʠʦʥʥʳʭ ʦʙʨʘʟʮʘʭ, ʦʙʝʩʧʝʯʠʣʘ ʚʦʟʤʦʞʥʦʩʪʴ 
ʵʬʬʝʢʪʠʚʥʦʛʦ ʧʦʜʙʦʨʘ ʠʩʭʦʜʥʳʭ ʬʦʨʤ ʜʣʷ ʛʠʙʨʠʜʠʟʘʮʠʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʜʣʷ ʚʥʫʪʨʠʚʠʜʦʚʳʭ 
ʩʢʨʝʱʠʚʘʥʠʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʬʘʩʦʣʴ, ʢʦʣʣʝʢʮʠʷ, ʠʩʭʦʜʥʳʡ ʤʘʪʝʨʠʘʣ, ʢʦʨʨʝʣʷʮʠʷ.  
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1çʆϬʪϮʩʪʽʢ-ɹʘʪʳʩ ʤʘʣ ʞʽʥʝ Ϻʩʽʤʜʽʢ ʰʘʨʫʘʰʳʣʳϤʳ Ϥʳʣʳʤʠ-ʟʝʨʪʪʝʫ ʠʥʩʪʠʪʫʪʳè ɾʐʉ 
ʐʳʤʢʝʥʪ Ϩ., ϧʘʟʘϨʩʪʘʥ  

2ɸʢʘʜʝʤʠʢ Ϸ.ϧʫʘʪʙʝʢʦʚ ʘʪʳʥʜʘϤʳ ʍʘʣʳϨʪʘʨ ʜʦʩʪʳϤʳ ʫʥʠʚʝʨʩʠʪʝʪʽ   
ʐʳʤʢʝʥʪ Ϩ., ϧʘʟʘϨʩʪʘʥ 

3ʄ.Ϸʫʝʟʦʚ ʘʪʳʥʜʘϤʳ ʆϬʪϮʩʪʽʢ ϧʘʟʘϨʩʪʘʥ ʫʥʠʚʝʨʩʠʪʝʪʽ, ʐʳʤʢʝʥʪ Ϩ., ϧʘʟʘϨʩʪʘʥ 
 

ɸʥʥʦʪʘʮʠʷ. ɹײʣ ʤʘץʘʣʘʜʘ ʞʘʡʳʣʳʤ ʨʝʩʫʨʩʪʘʨʳʥ ʙʘʩץʘʨʫʜʳש ᴇʟʽʥʜʽʢ ʝʨʝʢʰʝʣʽʢʪʝʨʽ ʙʘʨ. 
ɸʣʘʡʜʘ ʞʘʡʳʣʳʤʜʳץ ʞʝʨʣʝʨʜʽ ײʪʳʤʜʳ ʧʘʡʜʘʣʘʥʫ, ʢװʪʽʧ-ʙʘʧʪʘʫ, ʢװʪʽʧ-ʙʘʧʪʘʫ ʤᴅʩʝʣʝʣʝʨʽ ʰʝʰʽʤʽʥ 
ʪʘʧʧʘʡ ʦʪʳʨ. ʉʦʥʳש ʩʘʣʜʘʨʳʥʘʥ ʞʘʡʳʣʳʤʜʳץ ʞʝʨʣʝʨʜʽש ᴇʥʽʤʜʽʣʽʛʽ ʪᴇʤʝʥʜʝʡʜʽ, ʧʘʡʜʘʣʳ ʤʘʣ 
ʘʟʳץʪʳץ ᴇʩʽʤʜʽʢʪʝʨ ʪʘשʜʘʣʘʜʳ. 

ʉʦסשʳ ʞʳʣʜʘʨʳ ʘʛʨʦᴇʥʝʨʢᴅʩʽʧ ʢʝʰʝʥʽʥʜʝ ʙʦʣסʘʥ ᴇʟʛʝʨʽʩʪʝʨʛʝ ʙʘʡʣʘʥʳʩʪʳ ʤʘʣ 
ʰʘʨʫʘʰʳʣʳסʳʥʜʘ ʪװʨʣi ʤʝʥʰʽʢ ʥʳʩʘʥʜʘʨʳ ײץʨʳʣʜʳ. ɯʩ-ץʳʟʤʝʪ ʙʘʙʳ ʢʝʟʽʥʜʝ ʢᴇʧʪʝʛʝʥ ʤʝʥʰʽʢ 
ʪװʨʽ ʤʘʤʘʥʜʘʨʳʥʳש ʞʘʡʳʣʳʤסʘ ʜʝʛʝʥ ʢᴇʟץʘʨʘʩʳʥʳש ᴇʟ ʜʝʥʛʝʡʽʥʜʝ ʝʤʝʩ ʝʢʝʥʜʽʛʽ, ʦʥʳ ץʘʣʘʡ ʙʦʣʩʘ 
ʩʦʣʘʡ ʧʘʡʜʘʣʘʥʘʪʳʥʜʳסʳ ʙʘʡץʘʣʜʳ. ɸʣ, ʰʳʥʳʥʜʘ, ʪʘʙʠסʠ ʞʘʡʳʣʳʤ סʘʩʳʨʣʘʨ ʙʦʡʳ ץʘʣʳʧʪʘʩץʘʥ 
ʢװʨʜʝʣi ʵʢʦʣʦʛʠʷʣʳץ ʞװʡʝ.  

ʆʥʳ ʙʘʩץʘʨʫʜʳש ᴇʟʽʥʜʽʢ ʝʨʝʢʰʝʣשʢʪʝʨʽ ʙʘʨ. ʉʦסʘʥ ץʘʨʘʤʘʩʪʘʥ ʞʘʡʳʣʳʤʜʳ ʪʠʽʤʜʽ 
ʧʘʡʜʘʣʘʥʫ, ʢװʪʽʧ-ʙʘʧʪʘʫ, ᴇʥʽʤʜʽʣʽʛʽʥ ʢᴇʪʝʨʫ ʤᴅʩʝʣʝʣʝʨʽ ʰʝʰʽʣʤʝʫʜʝ. ʅᴅʪʠʞʝʩʽʥʜʝ ʞʘʡʳʣʳʤʥʳש 
ʰʳסʳʤʜʳʣʳסʳ ʪᴇʤʝʥʜʝʧ, ʧʘʡʜʘʣʳ ʤʘʣ ʘʟʳץʪʳץ ᴇʩʽʤʜʽʢʪʝʨʜʽש ʩʠʨʝʫʽ ʙʘʡץʘʣʫʜʘ.  

ʊʘʙʠסʠ ʞʘʡʳʣʳʤ ʰʳסʳʤʜʳʣʳסʳ ʤʝʥ ᴇʥʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫʜʳש ʝש ʪʠʽʤʜʽ ʞʦʣʜʘʨʳʥʳש ʙʽʨʽ 
ʞʘʡʳʣʳʤ ʘʣץʘʧʪʘʨʳʥ ץʦʨסʘʫ ʞᴅʥʝ ʘʫʳʩʧʘʣʳ ʞʘʡʳʣʳʤ ʞװʡʝʩʽʥ ץʦʣʜʘʥʫ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 
ʆשʪװʩʪʽʢ ᴇשʽʨʜʽש ʪʦʧʳʨʘץ ï ʢʣʠʤʘʪ ʞᴅʥʝ ᴇʩʽʤʜʽʢ ʞʘʤʳʣסʳʩʳʥʳש ʙʽʨʢʝʣʢʽ ʙʦʣʤʘʫʳʥʘ ʙʘʡʣʘʥʳʩʪʳ 
ʙײʣ ʤᴅʩʝʣʝʣʝʨʜʽ ʰʝʰʫʜʽʥ ᴇʟʽʥʜʽʢ ʝʨʝʢʰʝʣʽʢʪʝʨʽ ʙʘʨ. 

ʆʩʳסʘʥ ʙʘʡʣʘʥʳʩʪʳ פʘʟʘץʩʪʘʥʥʳש ʦשʪװʩʪʽʢ ʰᴇʣ ʘʡʤʘסʳ ʞʘסʜʘʡʳʥʜʘ ʢᴇʧ ʞʳʣʜʘʨ ʙʦʡʳ 
ʞʘʡʣrʳʤʜʳ ʪʠʽʤʜʽ ʧʘʡʜʘʣʘʥʫ ʞᴅʥʝ ᴇʥʽʤʜʽʣʽʛʽʥ ʢᴇʪʝʨʫ ʪᴅʩʽʣʜʝʨʽ ʟʝʨʪʪʝʣʜʽ. ɹײʣʘʨʜʳש ʽʰʽʥʜʝ 
ʰʘʨʫʘʰʳʣʳץʘ ʤʘשʳʟʳ ʙʘʨ ʤᴅʩʝʣʝʥʽש ʙʽʨʽ ʘʫʳʩʧʘʣʳ ʞʘʡʳʣʳʤ ʞװʡʝʩʽ. 

ʀʟʝʥʜʽ ʞᴅʥʝ ʪʝʨʽʩʢʝʥʜʽ ʘʨʘʣʘʩ ʝʢʧʝ ʞʘʡʳʣʳʤʳ ʪװʨʣʝʨʽ ʞʘʟ ï ʢװʟ ʢʝʟʽʥʜʝ ʞסײʳʤʜʳʣʳסʳ 
ʞʦסʘʨʳ ʙʦʣסʘʥʜʳץʪʘʥ, ʤʘʣ ʞʘץʩʳ ʞʝʡʪʽʥʽ ʘʥʳץʪʘʣʜʳ. ɸʣ, ײץʥʘʨʣʳסʳ ʞʦסʘʨʳ ʢװʡʨʝʫʽʢ, ʞʫʩʘʥ, 
ʰʦסʘʥ ʞᴅʥʝ ʩʝʢʩʝʫʽʣ ʪʝʢʪʝʩ ᴇʩʽʤʜʽʢʪʝʨʽʥʽש ʞסײʳʤʜʳʣʳסʳ ʢװʟ ï ץʳʩ ʢʝʟʽʥʜʝ ʞʦסʘʨʳ 
ʙʦʣʘʪʳʥʜʳץʪʘʥ ʢװʟʛʽ ï ץʳʩץʳ ʤʘʫʩʳʤʜʳ ʞʘʡʳʣʳʤ ʞʘʩʘʫסʘ ʪʠʽʤʜʽʣʽʛʽ ʙʝʣʛʽʣʽ ʙʦʣʜʳ. ʆʣʘʨʜʳ 
ʢᴇʢʪʝʤʛʽ ʥʝʤʝʩʝ ʞʘʟסʳ ʤʘʫʩʳʤʜʳץ ʞʘʡʳʣʳʤ ʞʘʩʘʫסʘ ʧʘʡʜʘʣʘʥʫ ʞʘץʩʘʨʪʳʣʘʪʳʥ ʞʝʨʜʽש 
ʧʦʪʝʥʮʠʘʣʳʥ ʪʦʣʳץ ʠʛʝʨʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝ ʙʝʨʤʝʡʪʽʥʽ, ʩᴇʡʪʽʧ ʤʘʣ ʞʝʡʪʽʥ ʘʟʳץ ʤᴇʣʰʝʨʽʥ ʪʦʣʳץ 
ʘʣʫסʘ ᴅʩʝʨ ʝʪʝʪʽʥʽ ʘʥʳץʪʘʣʜʳ. 

ʊʘʙʠסʠ ʞᴅʥʝ ʝʢʧʝ ʞʘʡʳʣʳʤʜʘʨʜʳש ᴇʩʽʧ ï ʜʘʤʫ ʝʨʝʢʰʝʣʽʢʪʝʨʽʥ ʞᴅʥʝ ʞסײʳʤʜʳʣʳסʳʥ 
ʝʩʢʝʨʝ ʦʪʳʨʳʧ ʙʽʨ ʤʘʫʩʳʤʜʳץ ʞʘʡʳʣʳʤʜʳ ʧʘʡʜʘʣʘʥʫʜʳש ʘʫʳʩʧʘʣʳ ʞʘʡʳʣʳʤ ʞװʡʝʩʽ ײʩʳʥʳʣʜʳ. 

ʊ̔ ʨʝʢ ʩᴇʟʜʝʨ: ʞʘʡʳʣʳʤʜʘʨʜʳ ײʪʳʤʜʳ ʧʘʡʜʘʣʘʥʫ, ʘʫʳʩʧʘʣʳ ʞʘʡʳʣʳʤ, ʽʰʢʽ ʤʘʫʩʳʤʜʳץ 
ʞʘʡʳʣʳʤ ʞװʡʝʩʽ, ʧʘʡʜʘʣʘʥʫ ʞװʡʝʩʽ, ʞʘʡʳʣʳʤ ʢʝʟʝשʽ, ʤʘʫʩʳʤʜʳץ ʧʘʡʜʘʣʘʥʫ. 

 

ʂʽʨʽʩʧʝ. ʊװʨʢʽʩʪʘʥ ʦʙʣʳʩʳʥʳש ʞʘʡʳʣʳʤʜʳץ ʘʫʤʘץʪʘʨ ʩʘʣʳʩʪʳʨʤʘʣʳ ʪװʨʜʝ 
ʙʽʨʢʝʣʢʽ ᴇʩʽʤʜʽʢʪʝʨʽ ʙʘʨ ʬʝʨʤʝʨʣʝʨʜʽש ʢᴇʧʰʽʣʽʛʽʤʝʥ ʩʠʧʘʪʪʘʣʘʜʳ, ʪ.ʙ. ʧʘʡʜʘʣʘʥʫʜʳש ʙʽʨ 
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ʤʘʫʩʳʤʳ, ʙײʣ ʞʳʣʜʳש ʙʘʩץʘ ʤʘʫʩʳʤʜʘʨʳʥʜʘ ʞʘʡʳʣʳʤʜʳץ ʞʝʤ-ʰᴇʧʧʝʥ װʟʜʽʢʩʽʟ 
 ʳʥʜʘסʰᴇʣ ʟʦʥʘʩʳ ʘʫʤʘ שʩʪʘʥʥʳץʘʟʘפ ʩʪʽʢװʪשʠʳʥʜʘʪʘʜʳ. ʆץ ʘʤʪʘʤʘʩʳʟ ʝʪʫʜʽץ
ʬʠʪʦʮʝʥʦʟʜʳץ ʪʘʨʘʣʫʳʥʘ ʙʘʡʣʘʥʳʩʪʳ ʪʘʨʠʭʠ-ʛʝʦʣʦʛʠʷʣʳץ ʩʝʙʝʧʪʝʨʜʽש ʥᴅʪʠʞʝʩʽʥʜʝ 

ʞʘʡʳʣʳʤʜʘʨʜʳש ʵʬʝʤʝʨʣʽ, ʞʫʩʘʥʜʳ-ʵʬʝʤʝʨʣʽ, ʩʦʨʪʘשʜʳ ʞᴅʥʝ ʰᴇʧʪʝʩʽʥ ᴇʩʽʤʜʽʢʪʝʨʽ ʞʠʽ 
ʢʝʟʜʝʩʝʜʽ. ʆʣʘʨʜʳץ שʘʟʽʨʛʽ ʞʘסʜʘʡʳ ʰᴇʧ ײץʨʘʤʳʥʳש ʥʘʰʘʨʣʳסʳʤʝʥ ʞᴅʥʝ ʧʘʡʜʘʣʘʥʫʜʳש 

ʤʘʫʩʳʤʜʳʣʳסʳʥ ʘʥʳץʪʘʡʪʳʥ ᴇʩʽʤʜʽʢʪʝʨ ʙʽʨʣʝʩʪʽʛʽʥʽש ʢװʨʜʝʣʽʣʽʛʽʥʽש ʘʟ ʘʣʫʘʥʜʳסʳʤʝʥ 
ʩʠʧʘʪʪʘʣʘʜʳ. ʕʬʝʤʝʨʣʽʢ ʞʘʡʳʣʳʤʜʘʨ ʥʝʛʽʟʽʥʝʥ ʞʳʣʜʳש ʢᴇʢʪʝʤʛʽ ʞᴅʥʝ ʞʘʟʜʳש ʙʘʩʳʥʜʘסʳ 
ʢʝʟʝשʜʝʨʜʝ ʧʘʡʜʘʣʘʥʳʣʘʜʳ. ʕʬʝʤʝʨʣʽʢ ʞʘʡʳʣʳʤʜʘʨʜʘ ʦʨʥʘʣʘʩץʘʥ ʘʛʨʦײץʨʳʣʳʤʜʘʨ ʞʘʟʜʘ 

ʞᴅʥʝ ʢװʟʜʝ, ʞʫʩʘʥʜʳ-ʵʬʝʤʝʨʣʽʢ ʞʘʡʳʣʳʤʜʘʨʜʘ ʞʘʟʜʘ, ʩʦʨʪʘשʜʳ ʞʘʡʳʣʳʤʜʘʨʜʘ ʢᴇʢʪʝʤʜʝ 
ʞᴅʥʝ ʞʘʟʜʘ ʤʘʣ ʘʟʳסʳʥʘ ᴇʪʝ ʤץײʪʘʞ. ɾʳʣ ʙʦʡʳ ʜʝʨʣʽʢ ʘʟʳץ-ʪװʣʽʢʧʝʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʪʽʥ 

ʰᴇʧʪʽ-ʙײʪʘʣʳ ʞʘʡʳʣʳʤʜʘʨʜʘסʳ ʘʛʨʦײץʨʳʣʳʤʜʘʨ ʪʠʽʤʜʽʨʝʢ. 
ʆʩʳסʘʥ ʙʘʡʣʘʥʳʩʪʳ ʙʝʣʛʽʣʽ ʙʽʨ ʘʛʨʦײץʨʳʣʳʤʥʳש ʪʘʙʠסʠ ʞʘʡʳʣʳʤʜʘʨʳʥʳש ʩʘʥʜʳץ 

ʞᴅʥʝ ʩʘʧʘʣʳץ ʞʘʡ-ʢװʡʽʥ ʟʝʨʪʪʝʫ ʞᴅʥʝ ʙʘסʘʣʘʫ ʞᴅʥʝ ʞʘʡʳʣʳʤ ʨʝʩʫʨʩʳʥ ʙʘʩץʘʨʫ ʙʦʡʳʥʰʘ 

ʰʘʨʘʣʘʨ ʢʝʰʝʥʽʥ ᴅʟʽʨʣʝʫ, ʦʥʳש ʙʽʨʽ - ʞʝʨʣʝʨʜʽש ᴇʥʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫ. ʞʳʣ ʙʦʡʳ 
ʧʘʡʜʘʣʘʥʳʣʘʪʳʥ ʪץײʳʤʜʳץ ʘʛʨʦʬʠʪʦʮʝʥʦʟʜʘʨʜʳ ײץʨʫʜʳש ʤʘשʳʟʳ ʟʦʨ. 

ɽʣʽʤʽʟʜʝ ץʦʡ ʰʘʨʫʘʰʳʣʳסʳ ʤʘʣ ʰʘʨʫʘʰʳʣʳסʳʥʳש ʞʝʪʝʢʰʽ ʩʘʣʘʩʳʥʳש ʙʽʨʽ. 
ɹװʛʽʥʛʽ ʢװʥʽ ʥʘʨʳץʪʘ ʝʪʢʝ ʜʝʛʝʥ ʩײʨʘʥʳʩ ʞʦסʘʨʳ ʙʦʣʳʧ ʪײʨסʘʥ ʫʘץʳʪʪʘ ץʦʡ ᴇʩʽʨʫʜʽש 
ʵʢʦʥʦʤʠʢʘʣʳץ ʪʠʽʤʜʽʣʽʛʽ ʙʘʩץʘ ʤʘʣ ʰʘʨʫʘʰʳʣʳסʳʥʘ ץʘʨʘסʘʥʜʘ ᴅʣʜʝץʘʡʜʘ ʞʦסʘʨʳ. ʉʦסשʳ 

ʙʝʩ ʞʳʣʜʘ פʘʟʘץʩʪʘʥʜʘ ʤʘʣ ʙʘʩʳʥ ʘʩʳʣʜʘʥʜʳʨʫ, ᴇʥʽʤʽʥ ʰʝʪ ʤʝʤʣʝʢʝʪʪʝʨʛʝ ʵʢʩʧʦʨʪʪʘʫ 
ʞʦʣסʘ ץʦʡʳʣʳʧ ʢʝʣʝʜʽ. ʉʝʙʝʙʽ, ʙײʣ װʨʜʽʩ ʝʪ ʰʘʨʫʘʰʳʣʳסʳʤʝʥ ץʘʪʘʨ ʝʣ ʵʢʦʥʦʤʠʢʘʩʳʥʳש 

ʜʘʤʫʳʥʘ ʜʘ ʞʦʣ ʘʰʘʜʳ. ʆʩʳסʘʥ ʦʨʘʡ, ʝʣʽʤʽʟʜʽש ʦשʪװʩʪʽʢ ᴇשʽʨʣʝʨʽʥʜʝ ʞʳʣ ʙʦʡʳ 
ʞʘʡʳʣʳʤʜʘ ʙʦʣʘʪʳʥ ץʦʡ ʰʘʨʫʘʰʳʣʳסʳʥ ʜʘʤʳʪʫ ʘʨʟʘʥ ᴇʥʽʤ ʘʣʫʜʳש ʪʘʙʳʩ ʢᴇʟʽ [1]. 

 ʠ ʞʘʡʳʣʳʤסʪʘʙʠ ץʘ ʞʫʳסʦʡ ʥʝʛʽʟʽʥʝʥ ʞʘʡʳʣʳʤ ʤʘʣʳ. ɽʣʽʤʽʟʜʝʛʽ 187 ʤʣʥ ʛʝʢʪʘʨפ

ʦʩʳʥʜʘʡ ײʩʘץ ʤʘʣ ʞʘʶסʘ ʧʘʡʜʘʣʘʥʳʣʘʜʳ. ɾʘʡʳʣʳʤʜʘʨʜʳש ʵʢʦʣʦʛʠʷʣʳץ ʞʘסʜʘʡʳʥ ʩʘץʪʘʫ 
ʞᴅʥʝ ʞʘץʩʘʨʪʫ, ʦʣʘʨʜʳש ᴇʥʽʤʜʽʣʽʛʽʥ ʢᴇʪʝʨʫ ʤʝʥ ײʪʳʤʜʳ ʧʘʡʜʘʣʘʥʫ ʤᴅʩʝʣʝʩʽ ץʘʟʽʨ 

 .ʘ ʘʡʥʘʣʜʳסʳʟשʛʝʡʜʝʛʽ ʤʘשʩʪʘʥʜʘ ʤʝʤʣʝʢʝʪʪʽʢ ʜʝץʘʟʘפ
ɼʝʛʝʥʤʝʥ, ʵʢʦʥʦʤʠʢʘʣʳץ ʨʝʬʦʨʤʘʣʘʨ ʞʳʣʜʘʨʳʥʜʘ ʤʘʣ ʙʘʩʳʥʳש ʢᴇʙʝʶʽ ʙʘʡץʘʣʜʳ, 

ʩʦʥʳש ʩʘʣʜʘʨʳʥʘʥ ʘʫʳʣʜʘʨ ʤʝʥ ʩʫ ʢᴇʟʜʝʨʽʥʝ ʞʘץʳʥ ʦʨʥʘʣʘʩץʘʥ ʞʘʡʳʣʳʤʜʘʨʜʳש ʪʦʟʫʳ 

ʙʘʡץʘʣʳʧ, ʦʣʘʨʜʳש ʞʘʣʧʳ ʞʘסʜʘʡʳʥʳש ʥʘʰʘʨʣʘʫʳʥʘ ᴅʢʝʣʜʽ. ʆʥʳװ שʩʪʽʥʝ ʤʘʣʜʳ ʞװʡʝʩʽʟ 
ʙʘסʫʜʳש ʞᴅʥʝ ʞʘʟʜʘ ʤʘʣʜʳ ʰʘʣסʘʡʜʘסʳ ʞʘʡʳʣʳʤʜʘʨסʘ ʘʡʜʘʫʜʳש ʪʦץʪʘʪʳʣʫʳ 

ʥᴅʪʠʞʝʩʽʥʜʝ ʤʘʣ ʘʟʳץʪʳץ ᴇʩʽʤʜʽʢʪʝʨ ʪװʨʣʝʨʽʥʽש ʩʠʨʝʫʽ ʙʘʩʪʘʣʜʳ. 
ɹװʛʽʥʛʽ ץʘʣʳʧʪʘʩץʘʥ ʞʘסʜʘʡʜʘ, ᴅʩʽʨʝʩʝ ʢʣʠʤʘʪʪʳש ᴇʟʛʝʨʫʽ ʞʘסʜʘʡʳʥʜʘ ʞʘʡʳʣʳʤ-

ʜʘʨʜʳ ʪײʨʘץʪʳ ʙʘʩץʘʨʫ ʢᴇʧʪʝʛʝʥ ʝʣʜʝʨʜʽש ʵʢʦʣʦʛʠʷʣʳץ ʞᴅʥʝ ᴅʣʝʫʤʝʪʪʽʢ-ʵʢʦʥʦʤʠʢʘʣʳץ 

ʪײʨʘץʪʳʣʳסʳʥʳש ʤʘשʳʟʜʳ ʬʘʢʪʦʨʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. פʘʟʽʨ ʞʘʡʳʣʳʤ ʨʝʩʫʨʩʪʘʨʳʥ ʞʘʣʧʳ 
ʞᴅʥʝ ʞʝʢʝ ʙʘʩץʘʨʫ ʙʘʨ. ɽʢʽ ʞʘסʜʘʡʜʘ ʜʘ ʢᴇʰʧʝʣʽ ʤʘʣ ʰʘʨʫʘʰʳʣʳסʳ ץʦʣʜʘʥʳʣʘʜʳ. 

ʄʳʩʘʣʳ ʰʝʪ ʝʣʜʝʨʜʽש, ʘʪʘʧ ʘʡʪץʘʥʜʘ ɸʬʨʠʢʘ ʝʣʜʝʨʽʥʽש ʪᴅʞʽʨʠʙʝʩʽ ʢᴇʨʩʝʪʢʝʥʜʝʡ, 
ʢᴇʰʧʝʣʽ ʤʘʣ ʰʘʨʫʘʰʳʣʳסʳ ʞװʡʝʣʝʨʽʥʽש ᴇʥʽʤʜʽʣʽʛʽ çʨʘʥʯʦסʘè ʥʝʤʝʩʝ ʞʘʣסʳʟ ץʦʨʰʘʣסʘʥ 
ʞʘʡʳʣʳʤʜʳץ ʘʫʤʘץ ʰʝʛʽʥʜʝʛʽʛʝ ץʘʨʘסʘʥʜʘ ʞʦסʘʨʳ [2]. 

 ʳ ʝʨʪʝʜʝʥ ʙʝʣʛʽʣʽסʳʟʜʳʣʳשʤʘ שʠ ʞʘʡʳʣʳʤʜʘʨʜʳ ʧʘʡʜʘʣʘʥʫʜʳסʩʪʘʥʜʘ ʪʘʙʠץʘʟʘפ
[3]. çפʘʟʘץʩʪʘʥʥʳש ʞʘʡʳʣʳʤ ʰʘʨʫʘʰʳʣʳסʳ (ʵʢʦʣʦʛʠʷ ʥʝʛʽʟʜʝʨʽʤʝʥ)è ʢʽʪʘʙʳʥʜʘ ʩʘʥ 

 שʪʳʤʜʳ ʧʘʡʜʘʣʘʥʫʜʳײ ʞʝʨʣʝʨʜʽ ץʞʘʡʳʣʳʤʜʳ שʨʛʝʥ ʢᴇʰʧʝʣʽʣʝʨʜʽװʘʩʳʨʣʘʨ ʙʦʡʳ ᴇʤʽʨ ʩס
ʥʝʛʽʟʽʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʢʝʥʽ ʢᴇʨʩʝʪʽʣʛʝʥ. 

ʀ.ɺ.ʃʘʨʠʥ [4] ʘʣסʘʰץʳ ʨʝʪ ʞʘʡʳʣʳʤʜʳ ʤʘʫʩʳʤʜʳ ʧʘʡʜʘʣʘʥʫʜʳש ʪʠʽʤʜʽʣʽʛʽʥ 

ʘʥʳץʪʘʧ, ʘʫʳʩʧʘʣʳ ʞʘʡʳʣʳʤ ʞװʡʝʩʽʥ סʳʣʳʤʠ ʥʝʛʽʟʜʝʧ, ᴇʥʜʽʨʽʩʢʝ ʝשʛʽʟʜʽ.     
ʃ.ʉ.ʊʨʦʬʠʤʦʚʘ ʞᴅʥʝ ʪ.ʙ [5], ʪʘʙʠסʠ ʤʘʣ ʘʟʳץʪʳץ ʞʝʨʣʝʨʜʽ ʤʘʫʩʳʤʜʳץ ʧʘʡʜʘʣʘʥʫ 

 ʪʳʤʜʳײ ʘ ʪᴅʥ ʜʝʡʜʽ. ᴆʨʽʩʪʽ ʙʝʣʛʽʣʽ ʙʽʨ ʤʘʫʩʳʤʜʘ ʧʘʡʜʘʣʘʥʫסʪʘʨץʘʫʤʘ ץʘסʨײץ
ʧʘʡʜʘʣʘʥʫʜʳש ʥʝʛʽʟʛʽ ץʘסʠʜʘʣʘʨʳʥ ʙʽʨʽ ʙʦʣʳʧ ʪʘʙʳʣʘʪʳʥʳש ʘʪʘʧ ᴇʪʢʝʥ.  

ʈʝʩʝʡ סʘʣʳʤʜʘʨʳʥʳש ʧʽʢʽʨʽʥʰʝ, ʙʽʨ ʙʘסʳʪʘ ʪײʨʘץʪʳ ץʦʡ ʙʘסʫ ʢᴇʙʽʥʝʩʝ ʪʘʙʠסʠ 

ʞʘʡʳʣʳʤʜʘʨʜʘסʳ ʰᴇʧ ʞʘʤʳʣסʳʣʘʨʳʥʳש ʩʫʢʮʝʩʩʠʷʩʳʥʳש ʨʝʛʨʝʩʩʠʚʪʽ ʩʠʧʘʪʳʥʘ ᴅʢʝʣʝʜʽ. 
ʆʣʘʨʜʳש ʧʘʡʳʤʜʘʫʳʥʰʘ, ץʦʡ ʙʘסʫ ʢʝʟʽʥʜʝ ʞʘʡʳʣʳʤʜʘסʳ ᴇʩʽʤʜʽʢʪʝʨ ʞʘʡʳʣʳʤʥʘʥ ʛᴇʨʽ 

ʪʘʧʪʘʣʫʜʘʥ ʢᴇʙʽʨʝʢ ץʳʩʳʤסʘ ײʰʳʨʘʡʜʳ, ᴇʡʪʢʝʥʽ ץʦʡʜʳש ᴇʪʢʽʨ ʪײʷץʪʘʨʳ 5,4 ʢʛ/ʩʤ2, ʷסʥʠ 
ʞʳʣץʳסʘ ץʘʨʘסʘʥʜʘ 2,6 ʢʛ/ʩʤ2 ʘʨʪʳץ ʩʘʣʤʘץʧʝʥ ʪʦʧʳʨʘץʪʳ ʙʘʩʳʧ, ʞװʨʽʧ ʙʘʨʘ ʞʘʪץʘʥʜʘ 2 
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ʝʩʝ ʞᴅʥʝ ʦʜʘʥ ʢᴇʧ ʽʟ ץʘʣʜʳʨʘʪʳʥʳ ʘʥʳץʪʘʣסʘʥ [6]. 
ɺ.ʀ.ʄʘʪʚʝʝʚ [7] ʞʘʡʳʣʳʤʜʳץ ʞʝʨʣʝʨʜʽ ʙʽʨ ʤʘʫʩʳʤʜʘ 3-4 ʞʳʣ ʪײʨʘץʪʳ ʧʘʡʜʘʣʘʥʫ 

ʤʘʣ ʘʟʳץʪʳץ ᴇʩʽʤʜʽʢʪʝʨʜʽש ᴇʥʽʤʜʽʣʽʛʽʥ ʘʡʪʘʨʣʳץʪʘʡ ʪᴇʤʝʥʜʝʪʝʪʽʥʽʥ ʞᴅʥʝ ʪʦʟסʘʥ ʞʝʨʣʝʨʜʝ 

ʰᴇʧʪʽץ שʘʣʧʳʥʘ ʢʝʣʽʫʽ ᴇʪʝ ʙʘʷʫ ʞװʨʝʪʽʥʽש ʢᴇʨʩʝʪʪʽ. 
ɸʩʪʨʘʭʘʥʴ ʦʙʣʳʩʳʥʳש ʰᴇʣʜʽ ʜʘʣʘ ʘʡʤʘסʳʥʜʘ ʞװʨʛʽʟʽʣʛʝʥ ʟʝʨʪʪʝʫʣʝʨ ʢʝʡʙʽʨ 

ʘʫʜʘʥʜʘʨʜʘ ץʦʣʘʡʩʳʟ ʪʘʙʠסʠ-ʢʣʠʤʘʪʪʳץ ʬʘʢʪʦʨʣʘʨ ʬʦʥʳʥʜʘ ʘʜʘʤʥʳש ʪʠʽʤʩʽʟ 
ʰʘʨʫʘʰʳʣʳץ ᴅʨʝʢʝʪʽʥʽש ʥᴅʪʠʞʝʩʽʥʜʝ ᴇʥʽʤʜʽʣʽʢ 0,3-0,5 ʮ/ʛʘ, ʧʨʦʝʢʮʠʷʣʳץ ʞʘʤʳʣסʳʩʳ 0,5 
% ʪᴇʤʝʥʜʝʛʝʥʽʥ ʢᴇʨʩʝʪʪʽ [8,9]. 

ɸ.ɻ.ʀʙʨʘʛʠʤʦʚ [10] ʞʘʡʳʣʳʤʜʘʨʜʳש ʰʘʤʘʜʘʥ ʪʳʩ ʞװʢʪʝʣʫʽʥʝʥ ʰᴇʣʝʡʪʪʝʥʫ, 
ʞʘʡʳʣʳʤʜʘʨʜʘסʳ ʪʘʙʠסʠ ᴇʩʽʤʜʽʢʪʝʨʜʽש ʪʦʟʫʳ, ײץʜʳץʪʘʨʜʳש ʘʡʥʘʣʘʩʳʥʜʘסʳ ʪʦʧʳʨʘץ 

ʞʘʤʳʣסʳʩʳʥʳש ʵʨʦʟʠʷסʘ ײʰʳʨʘʫʳ ʩʠʷץʪʳ ʤᴅʩʝʣʝʣʝʨ ʪʫʳʥʜʘʡʜʳ ʜʝʧ ʝʩʝʧʪʝʡʜʽ. 
ᴆʟʙʝʢʩʪʘʥʜʘ ʀ.ʀ.ɻʨʘʥʠʪʦʚʪʳ[11] ש. ʃ.ʉ.ɻʘʝʚʩʢʘʷʥʳפ ,[12] שʘʟʘץʩʪʘʥʜʘ 

ɽ.ʀ.ɹʘʢʘʥʘʯʪʳ[13] ש, ʃ.ʗ.ʂʫʨʦʯʢʠʥʘʥʳ[14] ש, ʛʝʦʙʦʪʘʥʠʢʘʣʳץ ʟʝʨʪʪʝʫʣʝʨʽʥʽש ʥᴅʪʠʞʝʣʝʨʽ 

ᴇʩʽʤʜʽʢʪʝʨʜʽ ʩʠʧʘʪʪʘʧ ץʘʥʘ ץʦʡʤʘʡ, ʦʣʘʨʜʳ ʧʘʡʜʘʣʘʥʫ ʙʦʡʳʥʰʘ ײץʥʜʳ ײʩʳʥʳʩʪʘʨ ʙʝʨʝʜʽ. 
ʉʦסשʳ ʞʳʣʜʘʨʳ ᴆʟʙʝʢʩʪʘʥʜʘ ʤʘʣ ʞʘʶ ʩʳʟʙʘʩʳʥ ʞʝʪʽʣʜʽʨʫ, ʞʘʡʳʣʳʤ ᴇʩʽʤʜʽʢʪʝʨʽʥ 

 ʘʤʪʘʤʘʩʳʟ ʝʪʫץ ʪʘʫʜʳץʢʪʝʤʝʩʽʥ ʩʘװʥʦʨʤʘʪʠʚʪʽʢ ʞ שʘʣʧʳʥʘ ʢʝʣʪʽʨʫʜʽ ʞᴅʥʝ ʞʘʡʳʣʳʤʥʳץ
ʙʦʡʳʥʰʘ ʞײʤʳʩʪʘʨ ʞװʨʛʽʟʽʣʜʽ [15]. 

 שʰʽʥ ʞʘʡʳʣʳʤʜʘʨʜʳװ ʪʳʤʜʳ ʧʘʡʜʘʣʘʥʫײ ʠ ʞʘʡʳʣʳʤʜʘʨʜʳסʩʪʘʥʜʘ ʪʘʙʠץʘʟʘפ

ᴅʨʪװʨʣʽ ʪʠʧʪʝʨʽ װʰʽʥ ʘʫʳʩʧʘʣʳ ʞʘʡʳʣʳʤ ʩʳʟʙʘʩʳ ʞʘʩʘʣʜʳ [16-18]. ɼʝʛʝʥʤʝʥ, ʙײʣ 
ʩʳʟʙʘʣʘʨ ʞʘʡʳʣʳʤʜʘʨʳ ʤʝʥ ᴇʩʽʤʜʽʢ ץʘʫʳʤʜʘʩʪʳסʳ ᴅʨʪװʨʣʽ ʢʦʣʭʦʟʜʘʨ ʤʝʥ ʩʦʚʭʦʟʜʘʨסʘ 

  .ʩʳʥʳʣʜʳײ
ʃ.ʗ.ʂʫʨʦʯʢʠʥʘ, ʃ.ʊ.ʆʩʤʘʥʦʚʘ [19] פʘʟʘץʩʪʘʥʥʳײץ שʤʜʳ ʞʘʡʳʣʳʤʜʘʨʳʥʳש ᴅʨʪװʨʣʽ 

ʪʦʧʪʘʨʳ װʰʽʥ ʧʘʡʜʘʣʘʥʫ ʤʘʫʩʳʤʜʘʨʳʥ, ײץʤʥʳש ʙײʟʳʣʫ ʜᴅʨʝʞʝʩʽʥ, ʞʘʡʳʣʳʤʜʘʨʜʳ 

ʞʘשʘʨʪʫ ʞᴅʥʝ ʞʘץʩʘʨʪʫ ʤװʤʢʽʥʜʽʛʽʥ ʝʩʢʝʨʝ ʦʪʳʨʳʧ, ʞʘʡʳʣʳʤ ʘʡʥʘʣʳʤʳʥʳ17 ש ʩʭʝʤʘʩʳʥ 
 .ʩʳʥʜʳײ

ʉ.ʖ. ʖʩʫʧʦʚ ʞᴅʥʝ ᴅʨʽʧʪʝʩʪʝʨʽ [20], פʳʟʳʣײץʤʜʘסʳ ʰᴇʣʝʡʪʪʽ ʞʘʡʳʣʳʤʜʘʨʜʳש 
ʪʦʟʫ ʜᴅʨʝʞʝʩʽ 35,7% ײץʨʘʡʜʳ. ɽʣʜʽ ʤʝʢʝʥʜʝʨʛʝ, ײץʜʳץʪʘʨסʘ ʞʘץʳʥ ʘʫʤʘץʪʘ 1 ʤʣʥ ʛʘ 
ʞʳʣʞʳʤʘʣʳ ײץʤʜʘʨ ʙʘʨ. ʉʦסשʳ 5 ʞʳʣʜʘ ʦʣʘʨʜʳש ᴇʥʽʤʜʽʣʽʛʽ 2,4 ʮ/ʛʘ-ʜʘʥ 1,8 ʮ/ʛʘ ʜʝʡʽʥ 

ʪᴇʤʝʥʜʝʜʽ. ʉʦסשʳ ʞʳʣʜʘʨʳ ʞʘʡʳʣʳʤʜʳץ ʵʢʦʞװʡʝʣʝʨʜʝʛʽ ʢʣʠʤʘʪʪʳץ ʞᴅʥʝ ʘʥʪʨʦʧʦʛʝʥʜʽʢ 
ʬʘʢʪʦʨʣʘʨʜʳש ʢװʰʝʶʽʥʝ ʙʘʡʣʘʥʳʩʪʳ ʪʘʙʠסʠ ʞʘʡʳʣʳʤʜʘʨʜʳש ᴇʩʽʤʜʽʢ ʞʘʤʳʣסʳʩʳʥʳש 

 ʪʪʽʨʤʝʡʪʽʥ ʤʽʥʜʝʪʢʝ ʘʡʥʘʣʫʳ ʢʝʨʝʢʪʽʛʽʥװʨʛʽʟʫ ʢʝʟʝʢ ʢװʜʘʡʳʥʘ ʤʦʥʠʪʦʨʠʥʛ ʞסʘʟʽʨʛʽ ʞʘץ
ʘʪʘʧ ᴇʪʢʝʥ. 

 שʳʥʳסʦʞʘʣʳץ ʳ 4 ʰʘʨʫʘסʤʦʣʘ ʦʙʣʳʩʳʥʜʘץɾ. ʉʪʳʙʘʝʚ ʞᴅʥʝ ᴅʨʽʧʪʝʩʪʝʨʽ [21] ɸ.נ

ʟʝʨʪʪʝʣʛʝʥ ʫʯʘʩʢʝʣʝʨʽʥʜʝʛʽ ʞʘʡʳʣʳʤ ʰʳסʳʤʜʳʣʳסʳ 1,9-5,3 ʮ/ʛʘ ʘʨʘʣʳסʳʥʜʘ ʝʢʝʥʽʥ, ʦʥʳש 
   .ʪʘʜʳץʘʨʳ ʝʢʝʥʽ ʘʥʳסʢʪʝʤʝ ʤᴇʣʰʝʨʽ ʞʦװʞ שʳʥʜʘ ʞʘʡʳʣʳʤʥʳסʦʞʘʣʳץ ʰ ʰʘʨʫʘװ

ɹ.ʅ. ʅʘʩʠʝʚ ʞᴅʥʝ ᴅʨʽʧʪʝʩʪʝʨʽ [22] ʘʪʘʧ ᴇʪʢʝʥʜʝʡ, ɹʘʪʳʩ פʘʟʘץʩʪʘʥ ᴇשʽʨʽʥʽש 
ʞʘʡʳʣʳʤ ʨʝʩʫʨʩʪʘʨʳʥ ʙʘʩץʘʨʫʜʳש ʪʠʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫ װʰʽʥ ʘʫʳʩʧʘʣʳ ʞʘʡʳʣʳʤ 
ʞװʡʝʩʽʥʝ ʰʘʣסʘʡ ʞʘʡʳʣʳʤʜʳ ץʦʩʘ ʦʪʳʨʳʧ ʧʘʡʜʘʣʘʥʫʜʳש ʤʘשʳʟʳ ʟʦʨ. 

ɸ.ɸ. ʊᴇʨʝʭʘʥʦʚ [23] ʧʘʡʜʘʣʘʥʫ ʘʫʤʘסʳ ʰʝʢʪʝʣʛʝʥ ʞᴅʥʝ ᴇʩʽʤʜʽʢ ʪװʨʣʝʨʽ ʘʟ 
ʞʘʡʳʣʳʤʜʳץ ʞʝʨʜʽש ᴇʟʽʥʜʝʜʝ ʘʫʳʩʧʘʣʳ ʞʘʡʳʣʳʤ ʞװʡʝʩʽʥ ʞʘʩʘʫסʘ, ʩᴇʡʪʽʧ ʦʣʘʨʜʳש 

ʪʦʟʫʳʥ ʪʦץʪʘʪʫסʘ ʞᴅʥʝ ʰʳסʳʤʜʳʣʳסʳʥ ʢᴇʪʝʨʫʛʝ ʙʦʣʘʪʳʥʳש ʘʪʘʧ ᴇʪʪʽ. 
 ,ʪʳ ʰʝʢʘʨʘʣʘʨʳ ʙʝʣʛʽʣʝʥʽʧץʨʘײʪ שʳʪʪʘ ʞʘʡʳʣʳʤʜʳ ʧʘʡʜʘʣʘʥʫʜʳץʘʟʽʨʛʽ ʫʘפ

ʤʝʥʰʽʢ ʥʳʩʘʥʜʘʨʳʥʳש ᴇʟʛʝʨʫʽʤʝʥ ʞʘʡʳʣʳʤʜʘʨʜʳ ʧʘʡʜʘʣʘʥʫ ʪᴅʩʽʣʜʝʨʽ ʪװʙʝʛʝʡʣʽ ᴇʟʛʝʨʜʽ. 

ʂᴇʧʪʝʛʝʥ ʰʘʨʫʘʰʳʣʳץʪʘʨʜʘ ʞʘʡʳʣʳʤ ʞʳʣ ʙʦʡʳ ʙʽʨ ʞʝʨʜʝ ʧʘʡʜʘʣʘʥʳʣʘʜʳ. ɹײʣ ʪʝʢ 
ᴇʩʽʤʜʽʢʪʝʨʜʽס שʘʥʘ ʝʤʝʩ, ʪʦʧʳʨʘץ ʞʘʤʳʣסʳʩʳʥʳש ʜʘ ʪʦʟʫʳʥʘ ᴅʢʝʣʝʜʽ. ʆʩʳסʘʥ ʙʘʡʣʘʥʳʩʪʳ 

ʤʝʤʣʝʢʝʪ ʪʘʨʘʧʳʥʘʥ ʪʘʙʠסʠ ʞʘʡʳʣʳʤʜʘʨ ʨʝʩʫʨʩʳʥ ʙʘʩץʘʨʫʜʳץײץ שʳץʪʳץ ʥʝʛʽʟʽ 2017 
ʞʳʣʳ ץʘʙʳʣʜʘʥסʘʥ çɾʘʡʳʣʳʤ ʪʫʨʘʣʳ (30.06.2021 ʞ. ᴇʟʝʨʪʫʣʝʨʽʤʝʥ)è ɿʘʥʳשʜʘ, 
çɾʘʡʳʣʳʤʥʳש ʞʘʣʧʳ ʘʣʘשʳ ʞװʢʪʝʤʝʥʽש ʰʝʢʪʽ ʨץײʩʘʪ ʝʪʽʣʝʪʽʥ ʥʦʨʤʘʩʳʥ ʙʝʢʽʪʫ ʪʫʨʘʣʳè 

 ʳ 24 ʩᴅʫʽʨʜʝʛʽ ˉ172סʞʳʣ 2017 שʳ ʤʠʥʠʩʪʨʽʥʽסʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳ ɸʫʳʣ ʰʘʨʫʘʰʳʣʳץʘʟʘפ
ʙײʡʨʳסʳʥʳש ʤᴅʪʽʥʜʝʨʽʤʝʥ ʘʥʳץʪʘʣסʘʥ. ʆʩʳ ײץʞʘʪʪʘʨ ʙʦʡʳʥʰʘ ʞʘʡʳʣʳʤʜʳ ʙʘʩץʘʨʫ ʞᴅʥʝ 

ʧʘʡʜʘʣʘʥʫ ʞʦʩʧʘʨʳ, ʘʫʳʩʧʘʣʳ ʞʘʡʳʣʳʤʥʳש ʩʳʟʙʘʩʳ ʞᴅʥʝ ʤʘʣ ʪװʨʣʝʨʽʥʝ ʙʝʢʽʪʽʣʛʝʥ 
ʞʘʡʳʣʳʤʥʳש ʞʘʣʧʳ ʘʣʘשʳʥʘ ʪװʩʝʪʽʥ ʞװʢʪʝʤʝʩʽʥʽש ʰʝʢʪʽ ʨץײʩʘʪ ʝʪʽʣʛʝʥ ʥʦʨʤʘʩʳ ʙʦʣʫʳ 



154 
 

ʢʝʨʝʢʪʽʛʽ ʢᴇʨʩʝʪʽʣʛʝʥ [24]. 
ɾʘʡʳʣʳʤʜʘʨʜʳש ʪʦʟʫʳʥʳש ʘʣʜʳʥ ʘʣʫ, ʙʠʦʘʣʫʘʥʪװʨʣʽʣʽʢʪʽ ʙʘʡʳʪʫ ʞᴅʥʝ ᴇʩʽʤʜʽʢ 

ʞʘʤʳʣסʳʩʳʥʳש ᴇʟʽʥ-ᴇʟʽ ץʘʣʧʳʥʘ ʢʝʣʪʽʨʫʽ ʞᴅʥʝ ʞʘʡʳʣʳʤʜʘʨʜʳ ʙʘסʘʣʳ ʤʘʣ ʘʟʳץʪʳץ 

ᴇʩʽʤʜʽʢʪʝʨʽʤʝʥ ʞʘץʩʘʨʪʫ ʤʘץʩʘʪʳʥʜʘ ץʦʣʜʘʥʳʩʪʘסʳ ʜᴅʩʪװʨʣʽ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʞʝʪʽʣʜʽʨʫ 
 ʦʡץ ʳʥʜʘסʰᴇʣ ʘʡʤʘ שʩʪʘʥʥʳץʘʟʘפ ʩʪʽʢװʪשʘʥ ʙʘʡʣʘʥʳʩʪʳ ʆסʘʞʝʪʪʽʣʽʛʽ ʪʫʳʥʜʘʜʳ. ʆʩʳץ

ʰʘʨʫʘʰʳʣʳסʳ ʞʘʡʳʣʳʤʳʥʳש ᴇʥʽʤʜʽʣʽʛʽʥ ʢᴇʪʝʨʫ ʞᴅʥʝ ʘʫʳʩʧʘʣʳ ʞʘʡʳʣʳʤ ʞװʡʝʩʽʥ 
ʞʝʪʽʣʜʽʨʫ ʙʘסʳʪʳʥʜʘ סʳʣʳʤʠ ʟʝʨʪʪʝʫ ʞײʤʳʩʳ פʈ ɸʐʄ ɸᴆʂ 2018-2020 ʞʳʣʜʘʨסʘ 
ʘʨʥʘʣסʘʥ סʳʣʳʤʠ-ʪʝʭʥʠʢʘʣʳץ ʙʘסʜʘʨʣʘʤʘʩʳʥʳש çפʘʟʘץʩʪʘʥʥʳש ʦשʪװʩʪʽʢ ʘʡʤʘסʳʥʜʘ 

ᴇʥʽʤʜʽʣʽʛʽ ʞʦסʘʨʳ ʞʘʡʳʣʳʤʜʳץ ʞʝʨʣʝʨʜʽ ײץʨʫ ʞᴅʥʝ ʦʣʘʨʜʳ ײʪʳʤʜʳ ʧʘʡʜʘʣʘʥʫè BR 
 .ʨʛʽʟʽʣʜʽװʙʝʨʽʥʜʝ ʞשʜʘʨʣʘʤʘ ʰʝסʙʘ ץʳʣʳʤʠ-ʪʝʭʥʠʢʘʣʳנ 06249365

ɾײʤʳʩʪʳש ʞʘʣʧʳ ʤʘץʩʘʪʳ: פʘʟʘץʩʪʘʥʥʳש ʦשʪװʩʪʽʢ ᴇשʽʨʽ ʞʘסʜʘʡʳʥʜʘ ʞʦסʘʨʳ 
ᴇʥʽʤʜʽ ʞʘʡʳʣʳʤʜʳץ ʘʣץʘʧʪʘʨ ʞʘʩʘʫ ʤʝʥ ʦʥʳ ʪʠʽʤʜʽ ʧʘʡʜʘʣʘʥʫ ʪʝʭʥʦʣʦʛʠʷʩʳʥ ʞʝʪʽʣʜʽʨʫ. 

ɹײʣ ʤʘץʘʣʘʜʘ 2008-2020 ʞʳʣʜʘʨʳ ʰᴇʣ ʘʡʤʘץʪʳʥ ʪʘʙʠסʠ ʞᴅʥʝ ʝʢʧʝ 

ʞʘʡʳʣʳʤʜʘʨʜʘסʳ ᴇʩʽʤʜʽʢʪʝʨʜʽʥ ᴇʩʽʧ ï ʜʘʤʫ ʝʨʝʢʰʝʣʽʢʪʝʨʽ ʝʩʢʝʨʝ ʦʪʳʨʳʧ ץʦʡ 
ʰʘʨʫʘʰʳʣʳסʳʥʜʘ ʘʫʳʩʧʘʣʳ ʞʘʡʳʣʳʤ ʞװʡʝʩʽʥ ʞʝʪʽʣʜʽʨʫ ʞᴅʥʝ ʝשʛʽʟʫ ʙʘסʳʪʳʥʜʘ 

ʞװʨʛʽʟʽʣʛʝʥ ʟʝʨʪʪʝʫʣʝʨ ʥᴅʪʠʞʝʩʽ ʢʝʣʪʽʨʽʣʛʝʥ.   
ʄʘʪʝʨʠʘʣʜʘʨ ʤʝʥ ᴅʜʽʩʪʝʨ. נʳʣʳʤʠ ï ʟʝʨʪʪʝʫ ʞײʤʳʩʳ ʊװʨʢʽʩʪʘʥ ʦʙʣʳʩʳ ɸʨʳʩ 

 .ʨʛʽʟʽʣʜʽװʜʳ ʞʘʡʳʣʳʤʳʥʜʘ ʞשʙʽʨ ʤʘʫʩʳʤʜʳ ʨʘ שʢʽʣʽʤè ɾʐʉ-ʥʽתʘʨʘʩʪʳ çץ ʘʣʘʩʳʥʘץ

ɾʘʡʳʣʳʤʥʳש ʥʝʛʽʟʛʽ ʰᴇʧ ײץʨʘʤʳʥ ץʦשʳʨʙʘʩ ʞᴅʥʝ ᴇʣʝשʰᴇʧ ײץʨʘʡʜʳ. ɹײʣʘʨʜʳש ᴇʩʽʧ-
ʜʘʤʫʳ ʢᴇʢʪʝʤ ʘʡʣʘʨʳʥʜʘ ᴇʪʝʪʽʥʜʽʢʪʝʥ ʞʘʡʳʣʳʤ ʢᴇʢʪʝʤʛʽ ʤʘʫʩʳʤʜʳץ ʜʝʧ ʘʪʘʣʳʥʘʜʳ.  

ɸ.ᴄ.ʊᴇʨʝʭʘʥʦʚ ʞᴅʥʝ ʩʝʨʽʢʪʝʩʪʝʨʽ [25] ɹ.ʌʝʜʦʨʦʚʠʯ, ɼ. ʕʣʣʠʩ ʪײʞʳʨʳʤʜʘʨʳʥ 
ʝʩʢʝʨʝ ʦʪʳʨʳʧ ʘʫʳʩʧʘʣʳ ʞʘʡʳʣʳʤ ʞװʡʝʩʽʥ ץʦʣʜʘʥʫ װʰʽʥ ʰʘʨʫʘ ץʦʞʘʣʳסʳʥʳש 
ʪʝʨʨʠʪʦʨʠʷʩʳʥʜʘ ʢʝʤ ʜʝʛʝʥʜʝ ʰᴇʧ ʪװʨʣʝʨʽ ʙʽʨʢʝʣʢʽ ʝʤʝʩ ʤʘʣ ʞʘʡʳʣʘʪʳʥ ʝʢʽ ᴇʨʽʩ ʙʦʣʫʳ 

ʢʝʨʝʢ ʜʝʡʜʽ. ʆʩʳסʘʥ ʙʘʡʣʘʥʳʩʪʳ ʞʘʡʳʣʳʤʜʳץ ʘʣץʘʧʪʳש ᴇʥʽʤʜʽʣʽʛʽʥ ʢᴇʪʝʨʫ ʤʘץʩʘʪʳʥʜʘ 
ᴇʩʽʤʜʽʢʪʝʨʽʥʽש ᴇʩʽʧ-ʜʘʤʫ ʞᴅʥʝ ʰʘʨʫʘʰʳʣʳץ ʤʘשʳʟʜʳʣʳסʳ ᴅʨ ʪװʨʣʽ ץʫʘשʰʳʣʳץץʘ ʪᴇʟʽʤʜʽ 

ʤʘʣ ʘʟʳץʪʳץ ʙʽʨ ʞʳʣʜʳץ ʙʫʘʩʩʴʝ ʰʳʪʳʨʰʳסʳʥʳש (Sameraria boissierana) çʅʘʫʨʳʟè 
ʩʦʨʪʳ, ʩײʨ ʠʟʝʥʥʽש (ʂʦʩhiʘ ʨrostrata. subsp grisea) çʅײʨè, ʪʝʨʽʩʢʝʥʽש (Euʛotia 
ewersmanniana) çɸʨʳʩè, ʢʝʡʨʝʫʽʢʪʽש (Salsola orientalis) çʉᴅʥè, ʙʘʩʪʳ ʞʫʩʘʥʥʳש (Artemisia 

diffusa) çʓʨʳʩʪʳè, ʰʦסʘʥʥʳש (Aellenia subophylla) çɾʘʣʳʥè ʞᴅʥʝ ץʘʨʘ ʩʝʢʩʝʫʽʣʜʽש 
(Haloxylon aphyllum) çɾʘʥʩʘʷè ʩʦʨʪʪʘʨʳ ʘʨʘʣʘʩ ʝʢʧʝ ʞʘʡʳʣʳʤʳ ʞʘʩʘʣʳʥʜʳ. ɿʝʨʪʪʝʫ 

ʞײʤʳʩʪʘʨʳ "פʘʟʘץʩʪʘʥ ʘʫʤʘסʳʥʜʘסʳ ʰʘʙʳʥʜʳץ ʞᴅʥʝ ʞʘʡʳʣʳʤʜʳץ ʞʝʨʣʝʨʜʽ 
ʙʦʪʘʥʠʢʘʣʳץ-ʘʟʳץʪʳץ ʟʝʨʪʪʝʫ ᴅʜʽʩʪʝʤʝʩʽ" [26], "ʐʘʙʳʥʜʳץʪʘʨ ʤʝʥ ʞʘʡʳʣʳʤʜʘʨʜʘסʳ 
ʪᴅʞʽʨʠʙʝʣʝʨʜʽ ʞװʨʛʽʟʫ ᴅʜʽʩʪʝʤʝʩʽ" [27] ʥײʩץʘʫʣʘʨʳʥʘ ʩᴅʡʢʝʩ ʞװʨʛʽʟʽʣʜʽ.   

ʐᴇʣ ʞʘʡʳʣʳʤʜʘʨʳʥʜʘ ʘʟʳץʪʘʨʜʳש ʪʘʧʰʳʣʳסʳ ʤʝʥ ʧʨʦʬʠʮʠʪʽʥ, ʞʘʡʳʣʳʤʜʘʨʜʘ 
 ʤʳʩʳ ʠʥʝʨʪʪʽײʪʘʫ ʞץʛʝʡʽʥ ʘʥʳשʘʤʪʘʤʘʩʳʟ ʝʪʽʣʫ ʜʝץ ʦʨʝʢʪʽʢ ʟʘʪʪʘʨʤʝʥץ שʦʡʣʘʨʜʳץ

ʠʥʜʠʢʘʪʦʨʣʘʨ ᴅʜʽʩʽ ʙʦʡʳʥʰʘ ʪᴅʞʽʨʠʙʝ ʞװʨʛʽʟʽʣʜʽ [28]. 
ʅᴅʪʠʞʝʣʝʨ ʞᴅʥʝ ʦʣʘʨʜʳ ʪʘʣץʳʣʘʫ. ʊʘʙʠסʠ ʞʘʡʳʣʳʤ ᴇʥʽʤʜʽʣʽʛʽʥ ʙʘץʳʣʘʫ 

ʥᴅʪʠʞʝʩʽʥʜʝ ʢᴇʢʪʝʤ ʤʘʫʩʳʤʳʥʜʘ 2018 ʞʳʣʜʳש ʘʫʘ ʨʘʡʳʥʳץ שʦʣʘʡʩʳʟ ʙʦʣʫʳʥʘ 

ʙʘʡʣʘʥʳʩʪʳ ײץʨסʘץ ʰʳסʳʤʜʳʣʳסʳ ʛʝʢʪʘʨʳʥʘ ʦʨʪʘʰʘ ʝʩʝʧʧʝʥ 0,6 ʮ ʙʦʣʜʳ. ʆʩʳסʘʥ 
ʙʘʡʣʘʥʳʩʪʳ ʙʽʨʘʟ ʰʘʨʫʘ ץʦʞʘʣʳץʪʘʨʳ ʞʘʟ ʢʝʟʽשʜʝ ʙʘʩץʘ ᴇשʽʨʜʝʥ ʞʘʡʳʣʳʤ ʞʘʣʜʘʫʳʥʘ 

ʪʫʨʘ ʢʝʣʜʽ. 2019 ʞʳʣʳ ʘʫʘ ʨʘʡʳ ᴇʪʝ ץʦʣʘʡʣʳ ʢʝʣʜʽ, ʪʘʙʠסʠ ʞʘʡʳʣʳʤʥʳש ʢᴇʢʪʝʤʜʝ ײץʨסʘץ 
ᴇʥʽʤʜʽʣʽʛʽ 7,8 ʮ/ʛʘ, ʦʥʳ3,2 ש ʮ ץʦשʳʨʙʘʩ, 2,3 ʮ ᴇʣʝשʰᴇʧ, ʙʘʩץʘ ʨʘשʜʳ ʰᴇʧʪʝʨ 0,1 ʮ ײץʨʘʜʳ. 
ɾʘʟ ʢʝʽשʜʝ ᴇʥʽʤʜʽʣʽʛʽ 3,0 ʮ, ʦʥʳ2,3 ש ʮ ץʦשʳʨʙʘʩ ʧʝʥ ᴇʣʝשʰᴇʧ, 0,7 ʮ ʙʘʩץʘ ʨʘשʜʳ ʰᴇʧʪʝʨ 

 ᴇʥʽʤʜʽʣʽʛʽ ʛʝʢʪʘʨʳʥʘ ץʘסʨײץ שʜʳ ʞʘʡʳʣʳʤʥʳשʦʣʘʡʩʳʟ ʙʦʣʳʧ ʨʘץ ʨʘʜʳ. 2020 ʞʳʣ ᴇʪʝײץ
2,2 ʮʝʥʪʥʝʨʜʝʥ ʘʩʧʘʜʳ. 

ɸʨʘʣʘʩ ʞʘʡʳʣʳʤʜʘסʳ ᴇʩʽʤʜʽʢʪʝʨʜʽש ᴇʩʽʧ ï ʜʘʤʫʳ ʟʝʨʪʪʝʫ ʞʳʣʜʘʨʳ ʘʫʘ ʨʘʡʳʥʘ 
ʙʘʡʣʘʥʳʩʪʳ ʙʽʨʢʝʣʢʽ ʙʦʣʤʘʜʳ. 2018 ʞʳʣʳ ʙʽʨ ʞʳʣʜʳץ ʙʫʘʩʩʴʝ ʰʳʪʳʨʰʳסʳ 
ᴇʩʽʤʜʽʢʪʝʨʽʥʽש ʙʦʡʳ 259 ʩʤ, ʘʣ ʢᴇʧʞʳʣʜʳץ ʠʟʝʥ, ʪʝʨʽʩʢʝʥ, ʢʝʡʨʝʫʽʢ, ʰʦסʘʥ ʞᴅʥʝ ʩʝʢʩʝʫʽʣ 

ᴇʩʽʤʜʽʢʪʝʨʽʥʽש ʙʦʡʳ 12-19 ʩʤ ʘʨʘʣʳסʳʥʜʘ ʙʦʣʜʳ. ʆʩʳסʘʥ ʙʘʡʣʘʥʳʩʪʳ ʤʘʣ ʞʝʡʪʽʥ 
ʘʡʪʘʨʣʳץʪʘʡ ᴇʥʽʤ ʙʦʣʤʘʜʳ. 

 ץʘʥ ʙʽʨ ʞʳʣʜʳץץʳʥʘʥ ʰʳסʨʳײ ʘʥסʘʣץ ʪʘץʘʥ 2019 ʞʳʣʳ ʪʦʧʳʨʘסʦʣʘʡʣʳ ʙʦʣפ
ʙʫʘʩʩʴʝ ʰʳʪʳʨʰʳסʳ ᴇʩʽʤʜʽʢʪʝʨʽʥʽש ʙʦʡʳ ʦʨʪʘ ʝʩʝʧʧʝʥ 77 ʩʤ ʞʝʪʽʧ, ʛװʣʜʝʜʽ. ɸʣ, ʝʢʽʥʰʽ 
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ʞʳʣסʳ ʠʟʝʥ ᴇʩʽʤʜʽʛʽʥʽש ʙʦʡʳ 39,9 ʩʤ, ʞʫʩʘʥʜʽʢʽ 33,7, ʪʝʨʽʩʢʝʥʜʽʢʽ 47,6, ʰʦסʘʥʜʽʢʽ 27,7, 
ʩʝʢʩʝʫʽʣʜʽʢʽ 53,6 ʩʤ ʞʝʪʪʽ. 2020 ʞʳʣʳ ʪʦʧʳʨʘץʪʘ ʪװʩʢʝʥ ײʨʳץʪʘʥ ʰʳץץʘʥ ʙʽʨʞʳʣʜʳץ 
ʙʫʘʩʩʴʝ ʰʳʪʳʨʰʳסʳʥʳש ʙʦʡʳ 48,3, ʘʣ ʠʟʝʥʜʽʢʽ 33,5, ʞʫʩʘʥʜʽʢʽ 24,2, ʪʝʨʽʩʢʝʥʜʽʢʽ 29,1, 

ʢʝʡʨʝʫʽʢ ʩʠʨʝʢ ᴇʩʽʤʜʽʢʪʝʨʽ 26,0, ʰʦסʘʥʜʽʢʽ 40,1, ʩʝʢʩʝʫʽʣʜʽʢʽ 82,3 ʩʤ ʞʝʪʪʽ.  
ɸʨʘʣʘʩ ʝʢʧʝ ʞʘʡʳʣʳʤʥʳש ʘʟʳץʪʳץ ᴇʥʽʤʜʽʣʽʛʽ 2019 ʞʳʣʳ ʢᴇʢʪʝʤʜʝ ʛʝʢʪʘʨʳʥʘ 33,0 

ʮ ʙʦʣʜʳ ʞᴅʥʝ ʦʣ ʥʝʛʽʟʽʥʝʥ ʙʫʘʩʩʴʝ ʰʳʪʳʨʰʳסʳʥʘ ʪʠʝʩʽʣʽ, ʘʣ ʢװʟʜʝ ʩʝʢʩʝʫʽʣ ʝʩʝʙʽʥʝʥ 11,5 
ʮ ײץʨʘʜʳ. פʘʣסʘʥ ᴇʩʽʤʜʽʢ ʪװʨʣʝʨʽ ʞʘʟ ʢʝʟʽʥʜʝ ʙʦʣסʘʥ ץʘʪʪʳ ʳʩʪʳץʪʘʥ ᴇʥʽʤ ʙʝʨʤʝʜʽ. 2020 
ʞʳʣʳ ʙʽʨ ʞʳʣʜʳץ ʙʫʘʩʩʴʝ ʰʳʪʳʨʰʳסʳʥʳש ᴇʩʽʤʜʽʢʪʝʨʽ ᴇʪʝ ʥʘʰʘʨ ʜʘʤʳʜʳ ʞᴅʥʝ 

ʩʘʙʘץʪʘʨʳ ʞʽשʽʰʢʝ, ʞʘʧʳʨʘץʪʳʣʳסʳ ʪᴇʤʝʥ ʙʦʣʳʧ ײץʨסʘץ ᴇʥʽʤʜʽʣʽʛʽ 2,2 ʮ/ʛʘ ײץʨʘʜʳ. 
 ʮ ʩʝʢʩʝʫʽʣʛʝ ʪʠʝʩʽʣʽ. ɿʝʨʪʪʝʫ 6,2 שʜʝ 13,0 ʮ, ʩʦʥʳשᴇʥʽʤʜʽʣʽʛʽ ʞʘʟ ʢʝʟʽ שʨʣʝʨʜʽװʘʥ ʪסʘʣפ

ʥᴅʪʠʞʝʣʝʨʽ ʙʽʨ ʞʳʣʜʳץ ʙʫʘʩʩʴʝ ʰʳʪʳʨʰʳסʳʥʳש ʢᴇʧʞʳʣʜʳץ ʙײʪʘ ʞᴅʥʝ ʞʘʨʪʳʣʘʡ ʙײʪʘ 
ᴇʩʽʤʜʽʢʪʝʨʽʥʽש ʙʽʨʽʥʰʽ ʞʳʣסʳ ᴇʩʢʽʥʜʝʨʽʥʽש ʪʦʧʳʨʘץʪʘסʳ ʳʣסʘʣ ʤʝʥ ץʦʨʝʢʪʽʢ ʟʘʪʪʘʨʜʳ 
ʧʘʡʜʘʣʘʥʫ ʢʝʟʽʥʜʝ װʣʢʝʥ ʙᴅʩʝʢʝʣʝʩʽ ʝʢʝʥʽ ʘʥʳץʪʘʣʜʳ. ʅᴅʪʠʞʝʩʽʥʜʝ ʢʝʽʥʛʽ ʪװʨʣʝʨʜʽש 

ᴇʩʽʤʜʽʢʪʝʨʽʥʽש ʞʠʣʽʥʰʝ ʞᴅʥʝ ᴇʩʽʧ ï ʜʘʤʫʳʥʘ ʢʝʨʽ ᴅʩʝʨ ʝʪʝʪʽʥʽ ʘʥʳץʪʘʣʜʳ. ʉʦʥʳʤʝʥ ץʘʪʘʨ 
ʙʫʘʩʩʴʝ ʰʳʪʳʨʰʳסʳ ʞʘʡʳʣʳʤʳʥ ʧʘʡʜʘʣʘʥʫ ᴅʣʽ ʞʝʪʽʣʤʝʛʝʥ ʙʽʨʽʥʰʽ ï ʝʢʽʥʰʽ ʞʳʣסʳ ʙײʪʘ 

ʞᴅʥʝ ʞʘʨʪʳʣʘʡ ʙײʪʘ ᴇʩʽʤʜʽʢʪʝʨʜʽש ʪײʷץ ʘʩʪʳ ʙʦʣʫʳʥʘ, ʪװʙʽʤʝʥ ʞײʣʳʥʫʳʥʘ, ʩʠʨʝʫʽʥʝ 
ʩʝʙʝʧ ʙʦʣʘʪʳʥʳ ʜʘ ʙʝʣʛʽʣʽ ʙʦʣʜʳ. ʉʦʥʜʳץʪʘʥ ʙʫʘʩʩʴʝ ʰʳʪʳʨʰʳסʳ ʙʘʩץʘ ʨʘשʜʳ 
ᴇʩʽʤʜʽʢʪʝʨʤʝʥ (ץʦשʳʨʙʘʩ, ץʳʟʳʣʦʪ ʞ.ʙ.) ʢᴇʢʪʝʤʛʽ ʘʨʘʣʘʩ ʝʢʧʝ ʞʘʩʘʫסʘ ʧʘʡʜʘʣʘʥʫ ʢʝʨʝʢ 

ʜʝʛʝʥ ʪײʞʳʨʳʤ ʞʘʩʘʣʜʳ.  
 

1-ʢʝʩʪʝ ï ʈʘשʜʳ ʞʘʡʳʣʳʤʜʘסʳ ʘʫʳʩʧʘʣʳ ʞʘʡʳʣʳʤ ʩʳʟʙʘʩʳ  

 
ʇʘʡ-
ʜʘ-
ʣʘʥʫ 
ʞʳʣʳ  

 
 

ʄʘʫʩʳʤ  

+ʢᴇʢʪʝʤ 
(15.III-20.V) 

*ʞʘʟ 
(21.V-10.IX)  

-ʢװʟ 
(11.IX-30.XI) 

 ʳʩץ/
(01.Xɯɯ-14.ɯɯI) 

ɯ ɯ
ɯ 
ɯɯɯ ɯ ɯɯ ɯɯɯ ɯ

V 
ɯ ɯɯ ɯɯɯ ɯ

V 
ɯ ɯɯ ɯɯɯ 

ɹʽʨʽʥ-
ʰʽ  

1  
ʈʘש-
ʜʳ 
ʞʘʡʳ- 
ʣʳʤ   

2 3 1  
ʝʢʧʝ 
ʞʘʡʳ-
ʣʳʤ 
ʞʘʩʘʫ  

2 3 4 1  
ʝʢʧʝ 

ʞʘʡʳʣʳʤ 
ʞʘʩʘʫ 

2 3 4 3ʂ 2ɾ 2ʂ 

ɽʢʽʥ-
ʰʽ  

ʨʘשʜʳ 
ʞʘʡʳ- 
ʣʳʤ   

1 2 4 
ʝʢʧʝ 
ʞʘʡʳ-
ʣʳʤ 
ʞʘʩʘʫ 

3 1  
ʜʝʤʘ 
ʣʳʩ 

3 4 
ʝʢʧʝ 

ʞʘʡʳʣʳʤ 
ʞʘʩʘʫ 

3 1 
ʜʝʤʘ
ʣʳʩ 

3 3ʂ 4ɾ 4ʂ  

-ʰʽʥת
ʰʽ  

ʨʘשʜʳ 
ʞʘʡʳ-
ʣʳʤ   

3 1 2 
ʝʢʧʝ 
ʞʘʡʳ-
ʣʳʤ 
ʞʘʩʘʫ 

1 4  
ʜʝʤʘ
-ʣʳʩ 

3 2  
ʝʢʧʝ 

ʞʘʡʳʣʳʤ 
ʞʘʩʘʫ 

1 4 
ʜʝʤʘ
ʣʳʩ 

3 2ʂ 3ɾ 3ʂ 

ʊᴇʨ-
ʪʽʥʰʽ   

1 2 3      3  4 2 
ɼʝʤʘ
-ʣʳʩ 

1 3 4 2 
ʜʝʤʘ
ʣʳʩ 

1 1ʂ 1ɾ 1ʂ 

ɽʩʢʝʨʪʫ: + - ʢᴇʢʪʝʤ,*  - ʞʘʟ, - ï ʢװʟ, / - ץʳʩ 

 
ɸʨʘʣʘʩ ʝʢʧʝ ʞʘʡʳʣʳʤʜʘ ʙʘʡץʘʫʣʘʨ ʢᴇʨʩʝʪʢʝʥʜʝʡ ʠʟʝʥ, ʪʝʨʽʩʢʝʥ ʪװʨʣʝʨʽ ʞʘʟ ï ʢװʟ 

ʢʝʟʽʥʜʝ ʞסײʳʤʜʳʣʳסʳ ʞʦסʘʨʳ ʙʦʣʘʪʳʥʳ ʞᴅʥʝ ʤʘʣ ʞʘץʩʳ ʞʝʡʪʽʥʽ ʘʥʳץʪʘʣʜʳ. ɸʣ, 
 ʳסʳʤʜʳʣʳסײʞ שʘʥ ʞᴅʥʝ ʩʝʢʩʝʫʽʣ ᴇʩʽʤʜʽʢʪʝʨʽʥʽסʡʨʝʫʽʢ, ʞʫʩʘʥ, ʰʦװʘʨʳ ʢסʳ ʞʦסʥʘʨʣʳײץ
ʢװʟ ï ץʳʩ ʢʝʟʽʥʜʝ ʞʦסʘʨʳ ʙʦʣʘʪʳʥʜʳץʪʘʥ ʢװʟʛʽ ï ץʳʩץʳ ʤʘʫʩʳʤʜʳ ʞʘʡʳʣʳʤ ʞʘʩʘʫסʘ 

ʪʠʽʤʜʽʣʽʛʽ ʙʝʣʛʽʣʽ ʙʦʣʜʳ. ʆʣʘʨʜʳ ʢᴇʢʪʝʤʛʽ ʥʝʤʝʩʝ ʞʘʟסʳ ʤʘʫʩʳʤʜʳץ ʞʘʩʘʫסʘ ʧʘʡʜʘʣʘʥʫ 
ʞʘץʩʘʨʪʳʣʘʪʳʥ ʞʝʨʜʽש ʧʦʪʝʥʮʠʷʣʳʥ (ʤװʤʢʽʥʜʽʛʽ) ʪʦʣʳץ ʠʛʝʨʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝ 

ʙʝʨʤʝʡʪʽʥʽ, ʩᴇʡʪʽʧ ʤʘʣ ʞʝʡʪʽʥ ʘʟʳץ ʤᴇʣʰʝʨʽʥ ʪʦʣʳץ ʘʣʫסʘ ᴅʩʝʨ ʝʪʝʪʽʥʽ ʘʥʳץʪʘʣʜʳ. 
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ʆʩʳסʘʥ ʙʘʡʣʘʥʳʩʪʳ ʙʽʨ ʤʘʫʩʳʤʜʳ ʪʘʙʠסʠ ʞʘʡʳʣʳʤʜʘʨʜʳ ʪʠʽʤʜʽ ʧʘʡʜʘʣʘʥʫ ʤʝʥ 
ʵʢʦʣʦʛʠʷʣʳץ ʪײʨʘץʪʳʣʳסʳʥ ʘʨʪʪʳʨʫ ʞᴅʥʝ ʦʥʜʘ ʪװʨʣʽ ʤʘʫʩʳʤʜʳץ ʘʨʘʣʘʩ ʝʢʧʝ ʞʘʡʳʣʳʤ 
ʞʘʩʘʫ װʰʽʥ ʪװʨʣʽ ʤʘʫʩʳʤʜʳץ ʘʫʳʩʧʘʣʳ ʞʘʡʳʣʳʤʥʳש ʩʳʟʙʘʩʳ ʞʘʩʘʣʜʳ (ʢʝʩʪʝ).  

ᴄʨ ʤʘʫʩʳʤ ʙʦʡʳʥʰʘ ʽʰʢʽ ʤʘʫʩʳʤʜʳץ ʘʫʳʩʧʘʣʳ ʞʘʡʳʣʳʤ ʩʳʟʙʘʩʳ: װʰ ʪʘʥʘʧʪʳ ï 
ʢᴇʢʪʝʤʛʽ, ʪᴇʨʪ ʪʘʥʘʧʪʳ ï ʞʘʟסʳ ʞᴅʥʝ ʪᴇʨʪ ʪʘʥʘʧʪʳ ï ʢװʟʛʽ ʧʘʡʜʘʣʘʥʫ ײʩʳʥʳʣʜʳ. ɹʫʘʩʩʴʝ 

ʰʳʪʳʨʰʳסʳʥ ʝʛʽʣʛʝʥ ʞʳʣʳ ʧʘʡʜʘʣʘʥʫ, ʞʘʟʜʳץ ʘʨʘʣʘʩ ʝʢʧʝ ʞʘʡʳʣʳʤסʘ ʠʟʝʥ ʤʝʥ 
ʪʝʨʽʩʢʝʥ, ʘʣ ʢװʟʛʽ ï ץʳʩץʳ ʞʘʡʳʣʳʤ װʰʽʥ ʞʫʩʘʥ, ʢװʡʨʝʫʽʢ, ʰʦסʘʥ ʞᴅʥʝ ץʘʨʘ ʩʝʢʩʝʫʽʣʜʽ 
ʧʘʡʜʘʣʘʥʘʜʳ ʞᴅʥʝ ʪʽʨʰʽʣʽʛʽʥʽש ʝʢʽʥʰʽ ʞʳʣʳ ʢװʟ ʤʝʟʛʽʣʽʥʜʝ ʥʝʤʝʩʝ ʪʽʨʰʽʣʽʛʽʥʽװ שʰʽʥʰʽ 

ʞʳʣʳ ʞʘʟ ʤʝʟʛʽʣʽʥʝʥ ʙʘʩʪʘʧ, ʘʣ ʠʟʝʥ ʤʝʥ ʪʝʨʽʩʢʝʥ ʘʨʘʣʘʩ ʞᴅʥʝ ʞʘʡʳʣʳʤʜʳ ʝʢʽʥʰʽ ʞʳʣסʳ 
ʢװʟʜʝ ʥʝʤʝʩʝ ʪʽʨʰʽʣʽʛʽʥʽװ שʰʽʥʰʽ ʞʳʣʳʥʜʘ ʞʘʟʜʘ ʧʘʡʜʘʣʘʥʫ ײʩʳʥʳʣʜʳ. ױʩʳʥʳʣʳʧ 

ʦʪʳʨסʘʥ ʘʫʳʩʧʘʣʳ ʞʘʡʳʣʳʤ ʩʳʟʙʘʩʳʥ ʝʥʛʽʟʫ ʰʘʨʫʘʰʳʣʳץʪʘʨʜʳש ʙʦʣʘʰʘץʪʘ ʞʘʡʳʣʳʤ 
ʘʣץʘʧʪʘʨʳʥ ʞʘץʩʘʨʪʫסʘ ʞᴅʥʝ ʤʘʣ ʰʘʨʫʘʰʳʣʳסʳʥʳש ᴇʥʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫסʘ ʤװʤʢʽʥʜʽʢ 
ʙʝʨʝʜʽ. 

 ץʰʽʥ ᴅʨ ʰʘʨʫʘʰʳʣʳװ ʟʝʛʝ ʘʩʳʨʫװʡʝʩʽ ʞװʘʥ ʘʫʳʩʧʘʣʳ ʞʘʡʳʣʳʤ ʞסʩʳʥʳʣʳʧ ʦʪʳʨױ
ᴇʟʽʥʝ ʙʝʢʽʪʽʣʛʝʥ ʞʘʡʳʣʳʤסʘ ʢᴇʢʪʝʤ ʢʝʟʽʥʜʝ ʛʝʦʙʦʪʘʥʠʢʘʣʳץ ʟʝʨʪʪʝʫ ʞװʨʛʽʟʽʧ, ᴇʩʽʤʜʽʢʪʝʨ 

ʪװʨʽʥ ʞᴅʥʝ ʰʳסʳʤʜʳʣʳסʳʥ ʙʽʣʫ ץʘʞʝʪ. ʆʩʳ ʤᴅʣʽʤʝʪʪʝʨ ʥʝʛʽʟʽʥʜʝ ɾ. ʂװʟʝʤʙʘʝʚ, ɸ. 
 ʤᴇʣʰʝʨʽʥʝ ץʘʞʝʪʪʽ ʘʟʳץ ʘסʦʡץ ʳʥʘ, ʙʽʨסʪʳץʟʘײ שʘʥ ᴅʨ ʤʘʫʩʳʤʥʳסʩʳʥײ ʘʨʳʥʙʘʝʚ [29]פ
ʥʝʤʝʩʝ ɸʫʳʣ ʰʘʨʫʘʰʳʣʳסʳʥʳש ʤʠʥʠʩʪʨʽʥʽ2017 ש ʞʳʣʜʳ24 ש ʩᴅʫʽʨʜʝʥ ˉ172 ʙײʡʨʳסʳʥʜʘ 

ʢᴇʨʩʝʪʽʣʛʝʥ ʤᴅʣʽʤʝʪʪʝʨʛʝ ʩᴅʡʢʝʩ ʞʘʡʳʣʳʤסʘ ʪװʩʝʪʽʥ ʞʘʣʧʳ ʞװʢʪʝʤʝ ʤᴇʣʰʝʨʽʥʝ ץʘʨʘʡ, 
ʤʘʣ ʙʘʩʳʥʳש ʩʘʥʳ ʘʥʳץʪʘʣʳʧ ᴅʨ ʤʘʫʩʳʤʥʳש ʢᴇʣʝʤʽʥ ʘʥʳץʪʘʡʜʳ. ᴄʨ ʤʘʫʩʳʤʜʳ ʪʘשʘʧץʘ 

ʙᴇʣʫ ײʩʳʥʳʣʳʧ ʦʪʳʨסʘʥ ʢʝʩʪʝʛʝ ץʘʨʘʡ ʞװʨʛʽʟʽʣʜʽ. 
ɹ̔ ʨ ʤʘʫʩʳʤʜʳ ʞʘʡʳʣʳʤʜʳ ײʩʳʥʳʣʳʧ ʦʪʳʨסʘʥ ʘʫʳʩʧʘʣʳ ʞʘʡʳʣʳʤ ʞװʡʝʩʽʤʝʥ 

ʰʽʣʜʝ ʘʡʳʥʳש ʩʦשʳ ʤʝʥ ʪʘʤʳʟ ʘʡʳʥʳש ʙʘʩʳʥʜʘ ʧʘʡʜʘʣʘʥʫ ʞʘʟסʳ ʤʘʫʩʳʤʜʘסʳ ʝʢʧʝ 

ʞʘʡʳʣʳʤʜʘ ʞʘʡʳʣסʘʥ ʪᴅʞʽʨʙʠʝ ʪʦʙʳʥʜʘסʳ ץʦʡʣʘʨʜʳש ʦʨʪʘʰʘ ʪᴅʫʣʽʢʪʽʢ ᴇʩʽʤʽ 66,7 ʛ 
      .ʨʘʜʳײץ ʦʡʣʘʨʜʳʢʽ 39,5 ʛץ ʳסʳʣʘʫ ʪʦʙʳʥʜʘץʨʘʩʘ, ʙʘײץ

 ʞʝʨʣʝʨʜʽ ʞʘʩʘʫ ʞᴅʥʝ ʦʣʘʨʜʳ ץʘʨʳ ᴇʥʽʤʜʽ ʝʢʧʝ ʞʘʡʳʣʳʤʜʳסʦʨʳʪʳʥʜʳ. ɾʦפ
ʪʠʽʤʜʽ ʧʘʡʜʘʣʘʥʫ ʙʘסʳʪʳʥʜʘסʳ ʞװʨʛʽʟʽʣʛʝʥ ʟʝʨʪʪʝʫʣʝʨʜʽש ʥᴅʪʠʞʝʩʽʥʜʝ, ʘʨʘʣʘʩ ʝʢʧʝ 
ʞʘʡʳʣʳʤʜʘ ʙʫʘʩʩʴʝ ʰʳʪʳʨʰʳסʳ ᴇʩʽʤʜʽʛʽ ʙʘʩץʘ ץʫʘשʰʳʣʳץץʘ ʪᴇʟʽʤʜʽ ᴇʩʽʤʜʽʢʪʝʨʜʽש 

ᴇʩʫʽʥʝ ʢװʰʪʽ ʙᴅʩʝʢʝʣʝʩ ʝʢʝʥʽ ʙʘʡץʘʣʜʳ. ʆʩʳ ʩʝʙʝʧʪʽ ʘʪʘʣסʘʥ ᴇʩʽʤʜʽʢ ʪװʨʽʥʝʥ ʢᴇʢʪʝʤʛʽ 
ʧʘʡʜʘʣʘʥʳʤ  װʰʽʥ ʞʝʢʝ ʝʢʧʝ ʞʘʡʳʣʳʤ ʞʘʩʘʫ ʜʝʛʝʥ ץʦʨʳʪʳʥʜʳ ʪʫʳʥʜʘʜʳ. 

ʀʟʝʥ+ʪʝʨʽʩʢʝʥ ʘʨʘʣʘʩ ʝʢʧʝ ʞʘʡʳʣʳʤʳ ʪװʨʣʝʨʽ ʞʘʟ ï ʢװʟ ʢʝʟʽʥʜʝ ʞסײʳʤʜʳʣʳסʳ 
ʞʦסʘʨʳ ʙʦʣʘʪʳʥ ʞᴅʥʝ ʤʘʣ ʞʘץʩʳ ʞʝʡʪʽʥʽ ʘʥʳץʪʘʣʜʳ. ɸʣ, ײץʥʘʨʣʳסʳ ʞʦסʘʨʳ ʢװʡʨʝʫʽʢ, 
ʞʫʩʘʥ, ʰʦסʘʥ ʞᴅʥʝ ʩʝʢʩʝʫʽʣ ᴇʩʽʤʜʽʢʪʝʨʽʥʽש ʞסײʳʤʜʳʣʳסʳ ʢװʟ ï ץʳʩ ʢʝʟʽʥʜʝ ʞʦסʘʨʳ 

ʙʦʣʘʪʳʥʜʳץʪʘʥ ʢװʟʛʽ ï ץʳʩץʳ ʤʘʫʩʳʤʜʳ ʞʘʡʳʣʳʤ ʞʘʩʘʫסʘ ʪʠʽʤʜʽʣʽʛʽ ʙʝʣʛʽʣʽ ʙʦʣʜʳ. 
ʆʣʘʨʜʳ ʢᴇʢʪʝʤʛʽ ʥʝʤʝʩʝ ʞʘʟסʳ ʤʘʫʩʳʤʜʳץ ʞʘʩʘʫסʘ ʧʘʡʜʘʣʘʥʫ ʞʘץʩʘʨʪʳʣʘʪʳʥ ʞʝʨʜʽש 

ʧʦʪʝʥʮʠʷʘʣʳʥ (ʤװʤʢʽʥʜʽʛʽ) ʪʦʣʳץ ʠʛʝʨʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝ ʙʝʨʤʝʡʪʽʥʽ, ʩᴇʡʪʽʧ ʤʘʣ ʞʝʡʪʽʥ 
ʘʟʳץ ʤᴇʣʰʝʨʽʥ ʪʦʣʳץ ʘʣʫסʘ ᴅʩʝʨ ʝʪʝʪʽʥʽ ʘʥʳץʪʘʣʜʳ. 

ʊʘʙʠסʠ ʞᴅʥʝ ʝʢʧʝ ʞʘʡʳʣʳʤʜʘʨʜʳש ᴇʩʽʧ ï ʜʘʤʫ ʝʨʝʢʰʝʣʽʢʪʝʨʽʥ ʞᴅʥʝ 

ʞסײʳʤʜʳʣʳסʳʥ ʝʩʢʝʨʝ ʦʪʳʨʳʧ ʙʽʨ ʤʘʫʩʳʤʜʳץ ʞʘʡʳʣʳʤʜʳ ʧʘʡʜʘʣʘʥʫʜʳש ʘʫʳʩʧʘʣʳ 
ʞʘʡʳʣʳʤ ʞװʡʝʩʽ ײʩʳʥʳʣʜʳ.  

ʆʩʳסʘʥ ʙʘʡʣʘʥʳʩʪʳ פʘʟʘץʩʪʘʥʥʳש ʦשʪװʩʪʽʢ ʰᴇʣʽ ʞʘסʜʘʡʳʥʜʘ ʞʘʡʳʣʳʤʜʘʨʜʳ 
 ʞʳʣʜʘʨ ʙʦʡʳ ץʟʘײ ᴇʥʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫ ʞʦʣʜʘʨʳ שʪʳʤʜʳ ʧʘʡʜʘʣʘʥʫ ᴅʜʽʩʪʝʨʽ ʤʝʥ ʦʣʘʨʜʳײ
ʟʝʨʪʪʝʣʽʧ ʢʝʣʝʜʽ. ʉʦʣʘʨʜʳש ʽʰʽʥʜʝ ʭʘʣʳץ ʰʘʨʫʘʰʳʣʳץ ʤʘשʳʟʳ ʙʘʨ ʤᴅʩʝʣʝʣʝʨʜʽש ʙʽʨʽ ï 

ʞʘʡʳʣʳʤ ʘʡʥʘʣʳʤʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 
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ʀɿʓʉʂɸʅʀɽ ʇʋʊɽʁ ʈɸɿɺʀʊʀʗ ʉʀʉʊɽʄʓ ʇɸʉʊɹʀʑɽʆɹʆʈʆʊɸ ʉ ʎɽʃʔʖ 

ʋʉʂʆʈɽʅʅʆɻʆ ʌʆʈʄʀʈʆɺɸʅʀʗ ʇʈʀʈʆɼʅʓʍ ʈɽʉʋʈʉʆɺ 

 

ʉʝʡʪ̔ʢᴅʨʽʤʦʚ ɸ.1, ʜʦʢʪʦʨ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 
ʄʫʩʪʠʷʨ ʊ.ɸ.2, ʢʘʥʜʠʜʘʪ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ 
ʉʘʨʪʘʝʚ ɸ.ɽ.1, ʤʘʛʠʩʪʨ ʪʝʭʥʠʢʠ ʠ ʪʝʭʥʦʣʦʛʠʡ  

ʂʘʰʢʘʨʦʚ ɸ.ɸ.3, ʢʘʥʜʠʜʘʪ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ 
ʈʘʭʤʘʥʙʝʨʜʠʝʚʘ ɾ.ʅ. 3, PhD 

 
1ʊʆʆ çʖʛʦ-ɿʘʧʘʜʥʳʡ ʥʘʫʯʥʦ-ʠʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʠ 

ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘè, ʛ.ʐʳʤʢʝʥʪ, ʂʘʟʘʭʩʪʘʥ 
2ʋʥʠʚʝʨʩʠʪʝʪ ʜʨʫʞʙʳ ʥʘʨʦʜʦʚ ʠʤʝʥʠ ʘʢʘʜʝʤʠʢʘ ɸ.ʂʫʘʪʙʝʢʦʚʘ  

ʛ.ʐʳʤʢʝʥʪ, ʂʘʟʘʭʩʪʘʥ 
 3ʖʞʥʦ-ʂʘʟʘʭʩʪʘʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ.ʄ.ɸʫʵʟʦʚʘ, ʛ.ʐʳʤʢʝʥʪ, ʂʘʟʘʭʩʪʘʥ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʝʩʪʴ ʩʚʦʠ ʦʩʦʙʝʥʥʦʩʪʠ ʫʧʨʘʚʣʝʥʠʷ ʧʘʩʪʙʠʱʥʳʤʠ ʨʝʩʫʨʩʘʤʠ. 
ʆʜʥʘʢʦ ʦʩʪʘʶʪʩʷ ʥʝʨʝʰʝʥʥʳʤʠ ʧʨʦʙʣʝʤʳ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʫʭʦʜʘ ʠ ʩʦʜʝʨʞʘʥʠʷ 
ʧʘʩʪʙʠʱʥʳʭ ʫʛʦʜʠʡ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʥʠʞʘʝʪʩʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʧʘʩʪʙʠʱʥʳʭ ʫʛʦʜʠʡ, ʦʪʙʠʨʘʶʪʩʷ 
ʧʦʣʝʟʥʳʝ ʢʦʨʤʦʚʳʝ ʨʘʩʪʝʥʠʷ. 

ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʭ ʩʧʦʩʦʙʦʚ ʧʦʚʳʰʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʝʩʪʝʩʪʚʝʥʥʳʭ 
ʧʘʩʪʙʠʱ ʷʚʣʷʝʪʩʷ ʦʭʨʘʥʘ ʧʘʩʪʙʠʱ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʦʪʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʚʳʧʘʩʘ. ɺ ʩʚʷʟʠ ʩ 
ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴʶ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʶʞʥʦʛʦ ʨʝʛʠʦʥʘ 
ʩʫʱʝʩʪʚʫʶʪ ʩʚʦʠ ʦʩʦʙʝʥʥʦʩʪʠ ʨʝʰʝʥʠʷ ʵʪʠʭ ʟʘʜʘʯ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʤʝʪʦʜʳ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʘʩʪʙʠʱ ʠ ʧʫʪʠ ʧʦʚʳʰʝʥʠʷ ʠʭ 
ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʤʥʦʛʠʭ ʣʝʪ ʠʟʫʯʘʶʪʩʷ ʚ ʫʩʣʦʚʠʷʭ ʶʞʥʦʡ ʧʫʩʪʳʥʠ ʂʘʟʘʭʩʪʘʥʘ. 
ʉʨʝʜʠ ʥʠʭ ʦʜʥʦʡ ʠʟ ʧʨʦʙʣʝʤ ʥʘʨʦʜʥʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʟʥʘʯʝʥʠʷ ʷʚʣʷʝʪʩʷ ʧʘʩʪʙʠʱʝʦʙʦʨʦʪ. 

ɺʳʷʚʣʝʥʦ, ʯʪʦ ʧʘʩʪʙʠʱʘ ʩʤʝʰʘʥʥʦʛʦ ʧʦʩʝʚʘ ʠʟʝʥʷ ʠ ʪʝʨʝʩʢʝʥʘ ʦʙʣʘʜʘʣʠ ʚʳʩʦʢʦʡ 
ʧʠʪʘʪʝʣʴʥʦʩʪʴʶ ʚ ʣʝʪʥʠʡ ʠ ʦʩʝʥʥʠʡ ʧʝʨʠʦʜʳ ʠ ʭʦʨʦʰʦ ʧʦʝʜʘʣʠʩʴ ʩʢʦʪʦʤ. ɸ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 
ʦʩʝʥʥʝ-ʟʠʤʥʠʭ ʧʘʩʪʙʠʱ ʠʟʚʝʩʪʥʘ, ʪʘʢ ʢʘʢ ʦʩʝʥʴʶ ʠ ʟʠʤʦʡ ʚʳʩʦʢʘ ʠʥʚʘʨʠʘʥʪʥʦʩʪʴ 
ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ ʨʘʩʪʝʥʠʡ ʢʝʡʨʝʫʢʘ, ʧʦʣʳʥʠ, ʯʦʛʦʥʘ ʠ ʩʘʢʩʘʫʣʘ. ɺʳʷʚʣʝʥʦ, ʯʪʦ ʠʭ 
ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʣʷ ʚʝʩʝʥʥʝʛʦ ʠʣʠ ʣʝʪʥʝʛʦ ʩʝʟʦʥʘ ʥʝ ʧʦʟʚʦʣʷʝʪ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʠʩʧʦʣʴʟʦʚʘʪʴ 
ʧʦʪʝʥʮʠʘʣ ʫʣʫʯʰʘʝʤʳʭ ʟʝʤʝʣʴ, ʘ ʟʥʘʯʠʪ, ʚʣʠʷʝʪ ʥʘ ʧʦʣʥʦʪʫ ʢʦʨʤʦʚ ʜʣʷ ʩʢʦʪʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʘʮʠʦʥʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʘʩʪʙʠʱ, ʧʘʩʪʙʠʱʝʦʙʦʨʦʪ, ʩʠʩʪʝʤʘ 
ʚʥʫʪʨʝʥʥʝʛʦ ʩʝʟʦʥʥʦʛʦ ʚʳʧʘʩʘ, ʩʠʩʪʝʤʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʧʝʨʠʦʜ ʚʳʧʘʩʘ, ʩʝʟʦʥʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ. 
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Annotation. This article has its own peculiarities of pasture resources management. However, the 
problems of rational use, care and maintenance of pasture lands remain unresolved. As a result, the 
productivity of pasture lands decreases, useful forage plants are selected. 

One of the most effective ways to increase the productivity of natural pastures is the protection of 
pastures and the use of a rotational grazing system. Due to the uneven soil and climatic conditions and 
vegetation cover of the southern region, there are specific features of solving these problems. 

In this regard, methods of rational use of pastures and ways to increase their productiv ity have 
been studied for many years in the conditions of the southern desert of Kazakhstan. Among them, one of 
the problems of national economic importance is pasture turnover. 

It was revealed that pastures of mixed sowing of izen and teresken had high nutritional value in 
the summer and autumn periods and were well eaten by cattle. And the effectiveness of autumn-winter 
pastures is known, since in autumn and winter the invariance of highly productive plants of keireuk, 
wormwood, chogon and saxaul is high. It was revealed that their use for the spring or summer season 
does not allow the full use of the potential of the improved lands, which means that it affects the 
completeness of livestock feed. 

Keywords: rational use of pastures, pasture turnover, system of internal seasonal grazing, system 
of use, grazing period, seasonal use.  
  



161 
 

ʄʈʅʊʀ 68.03.03                                       https://doi.org/10.52081/bkaku.2023.v65.i2.047 
ᴄʆɾ 631.52                                                          
 

ɾɸʉʓʄʓת פʃɻɯʃɽʈɯʅɯר ɸפʄʆʃɸ ʆɹʃʓʉʓ ɾɸנɼɸʁʓʅɼɸ ᴆʅɯʄɯʅ 

 ɸʃʓʇʊɸʉʊʓʈʋ ɽʈɽʂʐɽʃɯʂʊɽʈɯפ

 
ʊʝʥ ɽ.ɸ.1, ʘʛʨʦʥʦʤʠʷ ʤʘʛʠʩʪʨʽ, ʘʩʧʠʨʘʥʪ 

E-mail: jekon_t87.07@mail.ru, https://orcid.org/0000-0001-8173-672X 
ʆʰʝʨʛʠʥʘ ʀ.ʇ.1, ʘʛʨʦʥʦʤʠʷ ʤʘʛʠʩʪʨʽ, ʘʩʧʠʨʘʥʪ 

E-mail: egoriha76@mail.ru, https://orcid.org/0000-0002-5131-5091 
ɾʘʥʟʘʢʦʚ ɹ. ɾ.1, ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ סʳʣʳʤʜʘʨʳʥʳש ʤʘʛʠʩʪʨʽ, ʜʦʢʪʦʨʘʥʪ 

E-mail: bahʘ_zhan93@mail.ru, https://orcid.org/0000-0002-5645-1463 
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ɸʥʥʦʪʘʮʠʷ: ɾʘᴃʘʥʜʳץ ʢʣʠʤʘʪʪʳש ʞʳʣʜʘʤ ᴇʟʛʝʨʫʽ ʩʝʣʝʢʮʠʦʥʝʨʣʝʨʜʽ ײץʨסʘץʰʳʣʳץץʘ 

ʙʝʡʽʤʜʝʣʛʝʥ ײץʥʜʳ ʜʘץʳʣʜʘʨʜʳש ʩʦʨʪʪʘʨʳʥ ʩײʨʳʧʪʘʧ ʰʳסʘʨʫ ʪʫʨʘʣʳ ʢᴇʙʽʨʝʢ ʦʡʣʘʥʫסʘ ʤᴅʞʙװʨ 
ʝʪʝʜʽ, ʤײʥʜʘʡ ʜʘץʳʣʜʘʨʜʳש ʙʽʨʽ - ʞʘʩʳʤʳץ (Lens culinaris Medik). ɹײʣ ʤʘץʘʣʘʜʘ ɸץʤʦʣʘ ʦʙʣʳʩʳ, 
çɸ.ʀ. ɹʘʨʘʝʚ ʘʪʳʥʜʘסʳ ɸʐנᴆʆè ɾʐʉ ʪᴅʞʽʨʠʝʙʝʣʽʢ ʪʘʥʘʙʳʥʜʘ, 2021-2022 ʞʳʣʜʘʨʜʳץ שʦʣʘʡʩʳʟ 
ʘʫʘ ʨʘʡʳ ʞʘסʜʘʡʣʘʨʳʥʜʘ, ʞʘʩʳʤʳץʪʳש ᴇʥʽʤʜʽʣʽʛʽʥ ץʘʣʳʧʪʘʩʪʳʨʫʜʳש ʝʨʝʢʰʝʣʽʢʪʝʨʽ ʞᴅʥʝ 
ʤʝʭʘʥʠʢʘʣʘʥʜʳʨʳʣסʘʥ ʝʛʽʥ ʞʠʥʘʫסʘ ʙʝʡʽʤʜʽʣʽʛʽʤʝʥ סʘʥʘ ʝʤʝʩ, ʩʦʥʳʤʝʥ ץʘʪʘʨ ײץʨסʘץʰʳʣʳץץʘ 
ʪᴇʟʽʤʜʽʣʽʛʽʤʝʥ ʞᴅʥʝ ʞʦסʘʨʳ ᴇʥʽʤʜʽʣʽʛʽʤʝʥ ʝʨʝʢʰʝʣʝʥʝʪʽʥ, ʙʦʣʘʰʘץʪʘסʳ ʩʝʣʝʢʮʠʷʣʳץ ʞײʤʳʩʪʘʨסʘ 
ʦשʪʘʡʣʳ ʣʠʥʠʷʣʘʨʜʳ ʘʥʳץʪʘʫ ʞװʨʛʽʟʽʣʜʽ. פʦʣʘʡʩʳʟ ʘʫʘ ʨʘʡʳ ʞʘסʜʘʡʣʘʨʳ, ʞʘʩʳʤʳץʪʳש ʙװʢʽʣ 
ᴇʩʽʧ-ʜʘʤʫ ʢʝʟʝשʜʝʨʽʥʜʝ ʝʛʽʥʛʝ ץʘʫʽʧ ʪᴇʥʜʽʨʜʽ. ɾʳʣʜʘʤʜʳסʳ ʞʦסʘʨʳ (15-20 ʤ/ʩ) ʞʝʣʜʝʨ, ʞʝʣ 
ʵʨʦʟʠʷʩʳʥ ʞᴅʥʝ ʪʦʧʳʨʘץʪʳײץ שʥʘʨʣʳ ץʘʙʘʪʳʥ ײʰʳʨʳʧ, ʝʛʽʥ ʢᴇʛʽʥʝ ץʘʪʪʳ ʟʘץʳʤ ʢʝʣʪʽʨʜʽ. 2021 
ʞʳʣʜʳש ʞʦסʘʨʳ ʘʫʘ ʪʝʤʧʝʨʘʪʫʨʘʣʘʨʳ, ʞʘʫʳʥ-ʰʘʰʳʥʥʳש ʙʦʣʤʘʫʳ ʞᴅʥʝ 2022 ʞʳʣʳʜʳש ʞʘʟסʳ 
ʪʦץʩʘʥʳʥʜʘ ʞʘʫʳʥ-ʰʘʰʳʥʥʳש ʙʘʨʳ ʘʡʣʳץ ʤᴇʣʰʝʨʽʥʽש ʪװʩʫʽ, ʞʘʩʳʤʳװ ץʣʛʽʣʝʨʽʥʽש ᴇʥʽʤʜʽʣʽʛʽʥʽש 
 .ʨʣʽ ᴅʩʝʨ ʝʪʪʽװʘʣʳʧʪʘʩʫʳʥʘ ᴅʨ ʪץ

2021-2022 ʞʳʣʜʘʨʳ ʞʘʩʳʤʳץʪʳװ 35 שʣʛʽʩʽʥʽש ʜʘʣʘʣʳץ ʟʝʨʪʪʝʫ ʞײʤʳʩʪʘʨʳʥʳש 
ʥᴅʪʠʞʝʣʝʨʽʥ ʪʘʣʜʘʫ, ɸץʤʦʣʘ ʦʙʣʳʩʳʥʳײץ שʨסʘץ ʘʫʘ-ʨʘʡʳ ʞʘסʜʘʡʳʥʜʘ ʙʘʨʣʳװ ץʣʛʽʣʝʨ ʧʽʩʽʧ-
ʞʝʪʽʣʛʝʥʽʥ, ʪʦʣʳץ ץʘʣʳʧʪʘʩץʘʥ ʪץײʳʤ ʙʝʨʛʝʥʽʥ ʢᴇʨʩʝʪʪʽ. ᴆʩʽʤʜʽʢʪʝʨʜʽש ʪʦʣʳײץ ץʨʳʣʳʤʜʳץ 
ʪʘʣʜʘʫʳ, װʣʛʽʣʝʨʜʽש ʢʝש ʛʝʥʦʪʠʧʪʽʢ ᴇʟʛʝʨʛʽʰʪʽʛʽʥ ʢᴇʨʩʝʪʪʽ, ʙײʣ ʜʘץʳʣ ʩʝʣʝʢʮʠʷʩʳʥʳש ʥʝʛʽʟʛʽ 
ʙʘסʳʪʪʘʨʳ ʙʦʡʳʥʰʘ ʽʨʽʢʪʝʫʣʝʨ ʞװʨʛʽʟʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʜʽ. 

ʆʩʳסʘʥ ʙʘʡʣʘʥʳʩʪʳ ʞʘʩʳʤʳץʪʳש ʝש ʞʘץʩʳ ʦʪʘʥʜʳץ ʩʦʨʪʪʘʨʳʥ ʢʝʰʝʥʜʽ ʟʝʨʪʪʝʫ, 
ʜʘץʳʣʜʘʨʜʳש ᴅʣʝʫʝʪʽʥ ʪʠʽʤʜʽ ʧʘʡʜʘʣʘʥʫ ʞʦʣʜʘʨʳʥ ʽʟʜʝʫ ʞᴅʥʝ ʢװʨʜʝʣʽ ʘʫʘ-ʨʘʡʳ ʞʘסʜʘʡʣʘʨʳʥʜʘ 
ᴇʩʽʨʫ ʢʝʟʽʥʜʝ, ʩʦʨʪʪʳץ ʘʛʨʦʪʝʭʥʦʣʦʛʠʷʥʳ ʜʘʤʳʪʫ ᴇʪʝ ᴇʟʝʢʪʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

ɾʘʩʳʤʳװ ץʣʛʽʣʝʨʽʥ ʩʘʣʳʩʪʳʨʤʘʣʳ ʙʘסʘʣʘʫ ʥᴅʪʠʞʝʩʽʥʜʝ, ʙʽʨץʘʪʘʨ ʰʘʨʫʘʰʳʣʳץץʘ ײץʥʜʳ 
ʙʝʣʛʽʣʝʨʽ ʙʘʨ ʞᴅʥʝ ʙʦʣʘʰʘץʪʘסʳ ʩʝʣʝʢʮʠʷʣʳץ ʞײʤʳʩʪʘʨסʘ ץʦʩʫסʘ ץʳʟʳסʫʰʳʣʳץ ʪʫʜʳʨʘʪʳʥ 
 .ʣʛʽʣʝʨ ʙᴇʣʽʥʜʽ: 20-00-7, 127L, 13L, 10-82, 191L, 195Lװ

ʊʽʨʝʢ ʩᴇʟʜʝʨ: ʩʝʣʝʢʮʠʷ; ʞʘʩʳʤʳץ; ʩʦʨʪ; ᴇʥʽʤʜʽʣʽʢ; ʚʝʛʝʪʘʮʠʷʣʳץ ʢʝʟʝש. 
 

ʂʽʨʽʩʧʝ. ɾʘʩʳʤʳץ (Lens culinaris Medik.) - ʝʞʝʣʛʽ ʤᴅʜʝʥʠ ʜʘץʳʣʜʘʨʜʳש ʙʽʨʽ. ɹײʣ 
ʜʘץʳʣ ʘʜʘʤʥʳש ʢװʥʜʝʣʽʢʪʽ ʘʩʳʥʜʘ ʵʥʝʨʛʠʷʥʳש, ʘץʫʳʟʜʳש ʞᴅʥʝ ʪʝʤʽʨʜʽש ʪʘʤʘʰʘ ʢᴇʟʽ [1]. 

ʅ. ʀ. ɺʘʚʠʣʦʚ ʙʳʣʘʡ ʜʝʧ ʞʘʟʜʳ: çɾʘשʘ ʜʘץʳʣʜʘʨʜʳ ʝʛʽʩʪʽʢʢʝ ʝʥʛʽʟʫ ʘʨץʳʣʳ ʙʽʟ ʥʝʛʽʟʛʽ 
ᴇʩʽʤʜʽʢʪʝʨ ʤʝʥ ʩʦʨʪʪʘʨסʘ ץʘʪʳʩʪʳ ʽʩ-ʰʘʨʘʣʘʨʜʳש ʢʝש ʘʫץʳʤʳʥ ʘʡʪʘʤʳʟ. ɾʘשʘ ʜʘץʳʣʜʘʨ 

ʜʝʧ, ʙʽʟ ʤװʣʜʝʤ ʞʘשʘ, ʙʝʣʛʽʩʽʟ ʜʘץʳʣʜʘʨʜʳ סʘʥʘ ʝʤʝʩ, ʩʦʥʳʤʝʥ ץʘʪʘʨ ʙʽʟʜʝ ʞᴅʥʝ ʰʝʪ 
ʝʣʜʝʨʜʝ ʙʝʣʛʽʣʽ, ʙʽʨʘץ, ʙʽʟʜʝ ʢʝש ʪʘʨʘʣʤʘסʘʥ, ʪᴅʞʽʨʠʙʝʛʝ ʢʝשʽʥʝʥ ʝʥʛʽʟʫʛʝ ʣʘʡʳץ 
ᴇʩʽʤʜʽʢʪʝʨʜʽ ʤʝʥʟʝʡʤʽʟè [2]. פʘʟʘץʩʪʘʥʜʘ ʤײʥʜʘʡ ᴇʩʽʤʜʽʢ ᴅʣʽ ʜʝ ʞʘʩʳʤʳץ. ɹײʣ ʤᴅʜʝʥʠ 

ʜʘץʳʣ ʢʝʡʙʽʨ ʝʣʜʝʨʜʽש ʞʝʪʝʢʰʽ ʘʫʳʣ ʰʘʨʫʘʰʳʣʳץ ʜʘץʳʣʜʘʨʳʥʳש ʙʽʨʽ סʘʥʘ ʝʤʝʩ, ʩʦʥʳʤʝʥ 
 .ʥʝʛʽʟʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ שʵʢʦʥʦʤʠʢʘʩʳʥʳ שʘʪʘʨ ʢᴇʧʪʝʛʝʥ ʤʝʤʣʝʢʝʪʪʝʨʜʽץ

ɾʦסʘʨʳ ᴇʥʽʤʜʽʣʽʢʪʽ ץʘʤʪʘʤʘʩʳʟ ʝʪʫʤʝʥ ץʘʪʘʨ, ʰʳסʘʨʳʣʘʪʳʥ ʞʘשʘ ʩʦʨʪʪʘʨ, ʝש 
ʘʣʜʳʤʝʥ, ʢװʨʜʝʣʽ ʘʫʘ-ʨʘʡʳ ʞʘסʜʘʡʣʘʨʳʥʘ ʞᴅʥʝ װʥʝʤʽ ʜʘʤʳʧ ʢʝʣʝ ʞʘʪץʘʥ ʞʘשʘ ʟʠʷʥʢʝʩʪʝʨ 
ʤʝʥ ʘʫʨʫʣʘʨʜʳש ʙʠʦʪʠʧʪʝʨʽʥʝ ʙʝʡʽʤ, ᴅʨʽ ʪᴇʟʽʤʜʽ ʙʦʣʫ ʢʝʨʝʢ [3,4]. 

ʉʦʥʜʘʡ-ʘץ, ʞʘʩʳʤʳץʪʳש ʜᴅʥʜʽ-ʙײʨʰʘץ ʜʘץʳʣ ʨʝʪʽʥʜʝʛʽ ʝʛʽʥʰʽʣʽʢ ʞװʡʝʩʽʥʜʝʛʽ ʘʣʫʘʥ 
ʪװʨʣʽ, ʝʣʝʫʣʽ ʨᴇʣʽ, ʦʥʳ ʪʝʢ פʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʜʘ סʘʥʘ ʝʤʝʩ, ʙװʢʽʣ ᴅʣʝʤʜʝ ʜʝ, 

https://doi.org/10.52081/bkaku.2023.v65.i2.047
https://orcid.org/0000-0002-5645-1463


162 
 

ʞʘᴃʘʥʜʳץ ʘʟʳץ-ʪװʣʽʢ ץʘʫʽʧʩʽʟʜʽʛʽʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ ʤʘץʩʘʪʳʥʘ ʤʽʥʩʽʟ ʜʘץʳʣסʘ 
ʘʡʥʘʣʜʳʨʘʜʳ. ɾʘʩʳʤʳײץ - ץʨסʘץʰʳʣʳץץʘ ʪᴇʟʽʤʜʽ, ʘץʫʳʟסʘ (22-25%), ʤʠʥʝʨʘʣʜʘʨסʘ (K, P, 
Fe ʞᴅʥʝ Zn) ʞᴅʥʝ ʢᴇʤʽʨʩʫʣʘʨסʘ ʙʘʡ ʜʘץʳʣ [5,6]. ɾʘʩʳʤʳץ ᴇʩʽʨʫʜʽש ʥʝʛʽʟʛʽ ʢʝʤʰʽʣʽʢʪʝʨʽʥʽש 

 שʩʳʟ ᴇʥʽʤʜʽʣʽʢʪʽ ʞᴅʥʝ ʝʛʽʥ ʞʘʡʥʘʫʜʳץʨʘײʘʪʘʨʳʥʘ, ʞʝʪʝʢʰʽ ʤʘʤʘʥʜʘʨ, ʪᴇʤʝʥ, ʪץ
ʳʥסʘʡʩʳʟʜʳסʳʥ ʢʝʣʪʽʨʝʜʽ [7,8]. 

ɾʘʩʳʤʳץʪʳש ᴇʥʽʤʜʽʣʽʛʽʥʝ ʘʫʘ-ʨʘʡʳ, ʪʦʧʳʨʘץ ʞᴅʥʝ ʛʝʥʝʪʠʢʘʣʳץ ʝʨʝʢʰʝʣʽʢʪʝʨ 
ʩʠʷץʪʳ ʬʘʢʪʦʨʣʘʨ ᴅʩʝʨ ʝʪʝʜʽ, ʩʦʥʜʳץʪʘʥ ʞʘʩʳʤʳץ ᴇʥʽʤʜʽʣʽʛʽ 1057 ï 2880 ʢʛ/ʛʘ ʘʨʘʣʳסʳʥʜʘ 
ʙʦʣʫʳ ʤװʤʢʽʥ [9]. ɸʙʠʦʪʠʢʘʣʳץ ʞᴅʥʝ ʙʠʦʪʠʢʘʣʳץ ʬʘʢʪʦʨʣʘʨ ʙװʢʽʣ ᴅʣʝʤʜʝ ʞʘʩʳʤʳץ 

ᴇʥʜʽʨʽʩʽʥ ʰʝʢʪʝʡʜʽ, ʙʽʨʘץ ᴇʥʽʤʜʽʣʽʢ ᴅʣʝʫʝʪʽʥʝ ʪʽʢʝʣʝʡ ᴅʩʝʨ ʝʪʝʪʽʥ ʥʝʛʽʟʛʽ ʬʘʢʪʦʨʣʘʨ ʞʦסʘʨʳ 
ʪʝʤʧʝʨʘʪʫʨʘʣʘʨ ʤʝʥ ײץʨסʘץʰʳʣʳ[10] ץ. 

ʉʝʣʝʢʮʠʷʣʳץ ʞײʤʳʩʪʘʨʜʳש ᴇʟʝʢʪʽʣʽʛʽ - װʣʢʝʥ ᴇʥʜʽʨʽʩʪʽʢ ʤᴅʥʛʝ ʠʝ, ʩʠʧʘʪʪʘʤʘʣʘʨʳ 
ʙʦʡʳʥʰʘ ᴇʩʽʨʽʣʛʝʥ ʩʦʨʪʪʘʨʜʘʥ ʘʩʘʪʳʥ, ʞʘʩʳʤʳץ ʩʦʨʪʪʘʨʳʥ ʰʳסʘʨʫ. 

ɾʘʩʳʤʳץʪʳש ʥʝײסʨʣʳʤ ᴇʥʽʤʜʽ ʩʦʨʪʪʘʨʳʥ ʟʘʤʘʥʘʫʠ ᴇʥʜʽʨʽʩʢʝ ʝʥʛʽʟʫ, ʜײʨʳʩ 

ʪʘʤʘץʪʘʥʫ, ʞʝʤ-ʰᴇʧ ʙʘʟʘʩʳʥ ʥʳסʘʡʪʫ, ʪʦʧʳʨʘײץ ץʥʘʨʣʳʣʳסʳʥ ʘʨʪʪʳʨʫ, ʘʛʨʘʨʣʳץ ʞᴅʥʝ 
ᴇʥʝʨʢᴅʩʽʧʪʽʢ ʩʝʢʪʦʨʜʳש ʵʢʦʥʦʤʠʢʘʣʳץ ʞᴅʥʝ ᴅʣʝʫʤʝʪʪʽʢ ʪײʨʘץʪʳʣʳסʳ ʤᴅʩʝʣʝʩʽʥ ʰʝʰʫʛʝ 

ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 
ɾʘϬʘʣʳϤʳ. ɸץʤʦʣʘ ʦʙʣʳʩʳʥʳש ʜʘʣʘʣʳ ʘʡʤʘסʳʥʜʘ, çɸ.ʀ. ɹʘʨʘʝʚ ʘʪ. ɸʐנᴆʆè 

ɾʐʉ-ʛʽ, ʙʦʣʘʰʘץʪʘסʳ ʩʝʣʝʢʮʠʷʣʳץ ʞײʤʳʩʪʘʨסʘ, ײץʥʜʳ ʰʘʨʫʘʰʳʣʳץ ʙʝʣʛʽʣʝʨʽ ʙʘʨ 

ʞʘʩʳʤʳץ ʣʠʥʠʷʣʘʨʳʥʘ ʞᴅʥʝ ʞʝʨʛʽʣʽʢʪʽ ʞʘסʜʘʡʣʘʨסʘ ʙʝʡʽʤʜʝʣʛʝʥ װʣʛʽʣʝʨʛʝ ʩʘʣʳʩʪʳʨʤʘʣʳ 
ʟʝʨʪʪʝʫʣʝʨ ʞװʨʛʽʟʫʜʝ. 

ɾϰʤʳʩʪʳϬ ʤʘϨʩʘʪʳ: ɸץʤʦʣʘ ʦʙʣʳʩʳ ʞʘסʜʘʡʳʥʜʘ ᴇʥʽʤʜʽʣʽʢ ʢᴇʨʩʝʪʢʽʰʪʝʨʽ 
ʞʘץʩʘʨʪʳʣסʘʥ, ʦʨʪʘʥʳש ʢװʨʜʝʣʽ ʙʠʦʪʠʢʘʣʳץ ʞᴅʥʝ ʘʙʠʦʪʠʢʘʣʳץ ʬʘʢʪʦʨʣʘʨʳʥʘ ʪᴇʟʽʤʜʽʣʽʛʽ 
ʞʦסʘʨʳʣʘסʘʥ ʩʦʨʪʪʘʨʜʳ ʰʳסʘʨʫ װʰʽʥ ʥʝײסʨʣʳʤ ʰʘʨʫʘʰʳʣʳץץʘ ײץʥʜʳ ʙʝʣʛʽʣʝʨʽ ʙʦʡʳʥʰʘ 

ʝʨʝʢʰʝʣʝʥʛʝʥ ʞʘʩʳʤʳװ ץʣʛʽʣʝʨʽʥ ʙʘסʘʣʘʫ. 
ʄʽʥʜʝʪʪʝʨʽ: 

1. ɾʘʩʳʤʳװ ץʣʛʽʣʝʨʽʥ ᴇʥʽʤʜʽʣʽʢ ʢᴇʨʩʝʪʢʽʰʪʝʨʽ ʙʦʡʳʥʰʘ ʪʘʣʜʘʫ. 
2. ʊʘשʜʘʣסʘʥ װʣʛʽʣʝʨʜʽ ץʦʨʰʘסʘʥ ʦʨʪʘʥʳש ʙʠʦʪʠʢʘʣʳץ ʞᴅʥʝ ʘʙʠʦʪʠʢʘʣʳץ 

ʬʘʢʪʦʨʣʘʨʳʥʘ ʪᴇʟʽʤʜʽʣʽʛʽ ʙʦʡʳʥʰʘ ʙʘסʘʣʘʫʜʳ ʞװʨʛʽʟʫ. 

3. ɹʦʣʘʰʘץʪʘ ʩʝʣʝʢʮʠʷʣʳץ ʧʨʦʮʝʩʢʝ ʪʘשʜʘʣסʘʥ װʣʛʽʣʝʨʜʽ ʧʘʡʜʘʣʘʥʫ װʰʽʥ 
 .ʩʳʥʳʩʪʘʨ ʝʥʛʽʟʫײ

ɿʝʨʪʪʝʫ ʤʘʪʝʨʠʘʣʜʘʨʳ ʤʝʥ ᴅʜʽʩʪʝʨʽ. ɿʝʨʪʪʝʫ ʞײʤʳʩʪʘʨʳ çɸ.ʀ. ɹʘʨʘʝʚ ʘʪ. 
ɸʐנᴆʆè ɾʐʉ ʪᴅʞʽʨʠʙʝʣʽʢ ʪʘʥʘʙʳʥʜʘ 2021 - 2022 ʞʳʣʜʘʨʳ ʞװʨʛʽʟʽʣʜʽ. ɿʝʨʪʪʝʫ ʥʳʩʘʥʳ 
ʙʘץʳʣʘʫ ʧʠʪʦʤʥʠʛʽʥʜʝ ᴇʩʽʨʽʣʛʝʥ 35 ʞʘʩʳʤʳװ ץʣʛʽʩʽ ʙʦʣʜʳ. ɾʘʩʳʤʳץ ʣʠʥʠʷʣʘʨʳʥʳש 

ʚʝʛʝʪʘʮʠʷʣʳץ ʢʝʟʝשʥʽש ʞʘסʜʘʡʣʘʨʳʥʜʘ ᴇʩʽʧ ʜʘʤʫʳ ʙʘסʘʣʘʥʜʳ. ɹʘץʳʣʘʫ ʥײʩץʘʩʳ ʨʝʪʽʥʜʝ 
ʐʳʨʘʡʣʳ ï ʽʨʽ ʪץײʳʤʜʳ ʞᴅʥʝ ʂʨʘʧʠʥʢʘ ï ײʩʘץ ʪץײʳʤʜʳ ʘʫʜʘʥʜʘʩʪʳʨʳʣסʘʥ ʩʦʨʪʪʘʨʳ 

ʧʘʡʜʘʣʘʥʳʣʜʳ. ʇʠʪʦʤʥʠʢ װʰ ʪʘʥʘʧʪʳ ʘʫʳʩʧʘʣʳ ʝʛʽʩʪʝ ʦʨʥʘʣʘʩʪʳʨʳʣʜʳ, ʘʣסʳ ʜʘץʳʣ ï 
ʩװʨʽ ʪʘʥʘʧ. 

ʇʠʪʦʤʥʠʢʪʽ ʩʝʙʫ ʞᴅʥʝ ʙʘסʘʣʘʫ "ɼᴅʥʜʽ-ʙײʨʰʘץ ʜʘץʳʣʜʘʨʳʥ ʟʝʨʪʪʝʫʜʽש ᴅʜʽʩʪʝʤʝʣʽʢ 

ʥײʩץʘʫʣʳסʳ" ʙʦʡʳʥʰʘ ʞװʨʛʽʟʽʣʜʽ [11]. 
ʉװʨʽ ʪʘʥʘʧʪʳ ʜʘʡʳʥʜʘʫ, ʢᴇʢʪʝʤʛʽ-ʞʘʟסʳ ʢʝʟʝשʜʝʨʜʝ ʘʨʘʤʰᴇʧʪʝʨ ʞʘʧʧʘʡ ʧʘʡʜʘ 

ʙʦʣסʘʥʥʘʥ ʢʝʡʽʥ, ʪʦʧʳʨʘץ ᴇʥʜʝʫʜʝʥ ʙʘʩʪʘʣʜʳ. ɽʢʽʥʰʽ, װʰʽʥʰʽ ᴇשʜʝʫ, ʘʨʘʤʰᴇʧʪʝʨ ʢᴇʢʪʝʧ 
ʞʘʪץʘʥʜʘ, ʞʘʟʳץ ʪʽʣʛʽʰʪʝʨʤʝʥ, ʂʇʐ-9, ʆʇʊ 3-5 ײץʨʘʣʜʘʨʳʤʝʥ, 10-12, 12-14 ʩʤ 
ʪʝʨʝשʜʽʢʢʝ ʞװʨʛʽʟʽʣʜʽ. 

ʉʝʙʫʜʽש ʩʘʣʤʘץʪʳץ ʤᴇʣʰʝʨʽ ʄɽʄʉʊ 12038-84 ʙʦʡʳʥʰʘ ʘʥʳץʪʘʣסʘʥ ʟʝʨʪʭʘʥʘʣʳץ 
ᴇʥʛʽʰʪʽʢʢʝ ʞᴅʥʝ ʄɽʄʉʊ 12042 ʙʦʡʳʥʰʘ ʘʥʳץʪʘʣסʘʥ 1000 ʪץײʳʤʥʳש ʩʘʣʤʘסʳʥʘ ʩװʡʝʥʝ 

ʦʪʳʨʳʧ ʝʩʝʧʪʝʣʜʽ. ɾʘʩʳʤʳץʪʳש ʩʝʙʫ ʤᴇʣʰʝʨʽ ʽʨʽ ʪץײʳʤ װʣʛʽʣʝʨʜʝ 130 ʜʘʥʘ/ʤ2, ײʩʘץ 
ʪץײʳʤʜʳ װʣʛʽʣʝʨʽʥʜʝ 150 ʜʘʥʘ/ʤ2 ײץʨʘʜʳ. ʊᴅʞʽʨʠʙʝ ʝʢʽ ץʘʡʪʘʣʳʤʜʘ ʞʘʩʘʣʜʳ. 

ʉʝʙʫ ʦשʪʘʡʣʳ ʤʝʨʟʽʤʜʝ - 23 ʤʘʤʳʨʜʘ (2021 ʞ.) ʞᴅʥʝ 21 ʤʘʤʳʨʜʘ (2022 ʞ.) ʉʉʌʂ-7 

ʤʘʤʘʥʜʘʥʜʳʨʳʣסʘʥ ʩʝʧʢʽʰʧʝʥ ץʘʪʘʨʣʳ ᴅʜʽʩʧʝʥ ʞװʨʛʽʟʽʣʜʽ. ʊᴅʞʽʨʠʙʝʣʽʢ ʤᴇʣʜʝʢʪʝʨʜʽש 
ʘʫʜʘʥʳ 6 ʤ2, ʪץײʳʤ ʩʝʙʫ ʪʝʨʝשʜʽʛʽ 4-5 ʩʤ ʙʦʣʜʳ. ʉʝʙʫʜʝʥ ʢʝʡʽʥ ʙʽʨʜʝʥ ʪʦʧʳʨʘץ 

ʪʳסʳʟʜʘʣʜʳ. 
ɽʛʽʥʥʽש ʢᴇʢʪʝʫʽ 7-12 ʢװʥʥʝʥ ʢʝʡʽʥ ʙʘʡץʘʣʜʳ (2021-2022 ʞʞ.). 2-3 ʞʘʧʳʨʘץ 
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 ʤʳʩײʜʝ, ʝʛʽʩʪʽʢ ʇʋʃʔʉɸʈ ʛʝʨʙʠʮʠʜʽʤʝʥ (0,7 ʣ/ʛʘ), 165 ʣ/ʛʘ ʞשʘʥ ʢʝʟʝץʘʣʳʧʪʘʩץ
ʩײʡʳץʪʳסʳʥʳש ʤᴇʣʰʝʨʽʤʝʥ ᴇשʜʝʣʜʽ. 

ɽʛʽʥʜʽ ʞʠʥʘʫ ʞײʤʳʩʪʘʨʳ ʪʦʣʳץ ʧʽʩʫ ʢʝʟʽʥʜʝ 2021 ʞʳʣʳ 2 ץʳʨʢװʡʝʢʪʝ, 2022 ʞʳʣʳ 

 ʢʦʤʙʘʡʥʳʤʝʥ ʪʽʢʝʣʝʡ ʦʨʫ ᴅʜʽʩʽʤʝʥ ץʡʝʢʪʝ Wintersteiger Classic ʩʝʣʝʢʮʠʷʣʳװʳʨʢץ 22
ʞװʨʛʽʟʽʣʜʽ. ᴆʥʽʤʜʽʣʽʢ ʜʝʨʝʢʪʝʨʽ 100% ʪʘʟʘʣʳץ ʧʝʥ 14% ʳʣסʘʣʜʳʣʳץ ʢᴇʨʩʝʪʢʽʰʽʥʝ 

ʢʝʣʪʽʨʽʣʜʽ. ʊᴅʞʽʨʠʙʝʣʽʢ ʜʝʨʝʢʪʝʨʜʽ ʤʘʪʝʤʘʪʠʢʘʣʳץ ᴇשʜʝʫ, ʉ.ʇ. ʄʘʨʪʳʥʦʚ [12] ʞʝʪʽʣʜʽʨʛʝʥ 
çAGROSè ʙʘסʜʘʨʣʘʤʘʩʳ ʙʦʡʳʥʰʘ Microsoft Excel ץʦʣʜʘʥʙʘʣʳ ʙʘסʜʘʨʣʘʤʘʣʘʨ 
 .ʨʛʽʟʽʣʜʽװʦʣʜʘʥʘ ʦʪʳʨʳʧ ʞץ ʦʩʳʤʰʘʩʳʥץ

ɸʡʤʘϨʪʳϬ ʪʦʧʳʨʘϨ-ʢʣʠʤʘʪʪʳϨ ʩʠʧʘʪʪʘʤʘʩʳ ʞϸʥʝ 2021-2022 ʞʞ. ʄʝʪʝʦʨʦ-
ʣʦʛʠʷʣʳϨ ʢϺʨʩʝʪʢʽʰʪʝʨʽ. ɸץʤʦʣʘ ʦʙʣʳʩʳʥʳש ʢʣʠʤʘʪʳ ʳʣסʘʣʜʳש ʞʝʪʢʽʣʽʢʩʽʟ-ʜʽʛʽʤʝʥ ʞᴅʥʝ 

ʙʘʨʣʳץ ʢʣʠʤʘʪʪʳץ ʢᴇʨʩʝʪʢʽʰʪʝʨʜʽש ʪײʨʘץʩʳʟʜʳסʳʤʝʥ ʝʨʝʢʰʝʣʝʥʝʜʽ. 2021 ʞʳʣʜʳש 
ʤʘʤʳʨʳʥʜʘ ʞʘʫʳʥ-ʰʘʰʳʥ ʤᴇʣʰʝʨʽ 12,1 ʤʤ ʙʦʣʜʳ, ʦʣ ʦʨʪʘʰʘ ʢᴇʧʞʳʣʜʳץ ʤᴅʥʜʝʨʤʝʥ 
(32,4 ʤʤ)  ʩʘʣʳʩʪʳʨסʘʥʜʘ ʘʟ. ʅᴅʪʠʞʝʩʽʥʜʝ ʚʝʛʝʪʘʮʠʷʣʳץ ʢʝʟʝשʽʥʽש ʙʘʩʪʘʣʫʳʥʘ ץʘʨʘʡ, ʩװʨʽ 

ʪʘʥʘʧʪʘ ᴇʥʽʤʜʽ ʳʣסʘʣ ʤᴇʣʰʝʨʽ ʘʟʘʡʜʳ. ʄʘʫʩʳʤ ʘʡʳ ʝש ʘʟ ʞʘʫʳʥ ï ʰʘʰʳʥ ʤᴇʣʰʝʨʽʤʝʥ 
ʩʠʧʘʪʪʘʣʜʳ ï 18,3 ʤʤ, ʙײʣ ʦʨʪʘʰʘ ʢᴇʧʞʳʣʜʳץ ʤᴅʥʜʝʨʜʝʥ 21,2 ʤʤ ʪᴇʤʝʥ. ʄʘʫʩʳʤ 

ʘʡʥrʜʘסʳ ʘʫʘ ʪʝʤʧʝʨʘʪʫʨʘʩʳ ʢᴇʧʞʳʣʜʳץ ʤᴅʥʜʝʨ ʜʝשʛʝʡʽʥʜʝ ʙʦʣʜʳ. ʐʽʣʜʝ ʜʝ ʳʩʪʳץ ʞᴅʥʝ 
 ,ʛʝʡʜʝʥ 25,1 ʤʤ ʪᴇʤʝʥ ʙʦʣʜʳ. 1 ʢʝʩʪʝʜʝשʙʦʣʜʳ. ɾʘʫʳʥ-ʰʘʰʳʥ ʤᴇʣʰʝʨʽ ʦʨʪʘʰʘ ʜʝ ץʘסʨײץ
ʞʘʣʧʳ ʚʝʛʝʪʘʮʠʷʣʳץ ʢʝʟʝשʜʝ ʞʘʫʳʥ-ʰʘʰʳʥ ʤᴇʣʰʝʨʽʥʽש ʦʨʪʘʰʘ ʢᴇʧʞʳʣʜʳץ ʤᴅʥʜʝʨʜʝʥ 

53,1 ʤʤ-ʛʝ ʘʟ ʪװʩʢʝʥʽ ʞᴅʥʝ ʘʫʘ ʪʝʤʧʝʨʘʪʫʨʘʩʳ 1,1ÁC-ץʘ ʞʦסʘʨʳ ʙʦʣסʘʥʜʳסʳ ʢᴇʨʩʝʪʽʣʛʝʥ. 
ɹװʢʽʣ ʚʝʛʝʪʘʮʠʷʣʳץ ʢʝʟʝשʜʝ ʝʛʽʥʛʝ ץʘʫʽʧʪʽ, ʝʛʽʥ ʢᴇʛʽʥ ʟʘץʳʤʜʘʡʪʳʥ, ʞʝʣ ʵʨʦʟʠʷʩʳʥ 

ʞᴅʥʝ ײץʥʘʨʣʳ ʪʦʧʳʨʘץ ʙᴇʣʰʝʢʪʝʨʽʥʽש ʙײʟʳʣʫʳʥ ʪʫʜʳʨʘʪʳʥ ײʡʳʪץʳסʘʥ (15-ʪʝʥ 20 ʤ/ʩ-ץʘ 
ʜʝʡʽʥ ʞᴅʥʝ ʦʜʘʥ ʜʘ ʢᴇʧ) ʞʝʣʜʝʨ ʟʠʷʥ ʙʦʣʜʳ. 

2022 ʞʳʣʜʳש ʩᴅʫʽʨ ʘʡʳʥʜʘ ʞװʨʛʽʟʽʣʛʝʥ ʙʘץʳʣʘʫʣʘʨ ʥᴅʪʠʞʝʩʽʥʜʝ, ץʘʨ ʪʦץʪʘʪʫ 

ʰʘʨʘʣʘʨʳ ʞװʨʛʽʟʽʣʤʝʛʝʥ ʪʘʥʘʧʪʘʨʜʘ ץʘʨʜʳ95-99% ש ʝʨʽʛʝʥʽ ʘʥʳץʪʘʣʜʳ. ɾʘʫʳʥ-
ʰʘʰʳʥʥʳש ʙʦʣʤʘʫʳ ʞᴅʥʝ ʞʦסʘʨʳ ʪʝʤʧʝʨʘʪʫʨʘʣʘʨ, ʩᴅʫʽʨ ʘʡʳʥʜʘ ʪʦʧʳʨʘץʪʳש ʞʦסʘʨסʳ 

 ʘʨʳ ʪʝʤʧʝʨʘʪʫʨʘסʤʳʩʪʘʨʳ ʞʦײʪʝʟ ʙʫʣʘʥʫʳʥʘ ʘʣʳʧ ʢʝʣʜʽ. ʉʝʙʫ ʞ שʘʣʜʳסʘʙʘʪʳʥʘʥ ʳʣץ
ʤʝʥ ʪʦʧʳʨʘץʪʳʥ ʳʣסʘʣʤʝʥ ᴅʣʩʽʟ ץʘʤʪʘʤʪʳʣʫ ʞʘסʜʘʡʳʥʜʘ ʞװʨʛʽʟʽʣʜʽ. ʄʘʤʳʨ ʘʡʳʥʜʘ 16,9 
ʤʤ ʞʘʫʳʥ-ʰʘʰʳʥ ʪװʩʪʽ, ʙײʣ ʦʨʪʘʰʘ ʢᴇʧʞʳʣʜʳץ ʤᴅʥʜʝʨʜʝʥ 15,5 ʤʤ ʪᴇʤʝʥ. ɸʫʘ 

ʪʝʤʧʝʨʘʪʫʨʘʩʳ ʦʨʪʘʰʘ ʢᴇʧʞʳʣʜʳץ ʤᴅʥʜʝʨʜʝʥ 3,2  ʞʦסʘʨʳ ʙʦʣʜʳ. ʄʘʤʳʨʜʳװ שʰʽʥʰʽ 
ʦʥʢװʥʜʽʛʽʥʜʝ ɻʊʂ = 0,18 ײץʨʘʜʳ, ʘʡ ʢᴇʣʝʤʽʥʜʝ ʜʝ ɻʊʂ ᴇʪʝ ʪᴇʤʝʥ ʙʦʣʜʳ = 0,34. 

ʄʘʫʩʳʤ ʘʡʳʥʜʘ ʞʘʫʳʥ-ʰʘʰʳʥ ʘʟ (22,2 ʤʤ) ʙʦʣʳʧ, ʞʦסʘʨʳ ʪʝʤʧʝʨʘʪʫʨʘʣʳץ ʨʝʞʠʤ 
 ץʞʘʣʧʳ ʤᴅʥʽ ʦʨʪʘʰʘ ʢᴇʧʞʳʣʜʳ שʘʣʳʧʪʘʩʪʳ. ʐʽʣʜʝʜʝʛʽ ʞʘʫʳʥ-ʰʘʰʳʥʥʳץ ( 20,2)
ʤᴅʥʜʝʨʜʝʥ ʩᴅʣ ʞʦסʘʨʳ ʙʦʣʜʳ (ʢᴇʧʞʳʣʜʳץ ʤᴅʥʜʝʨʜʝʥ ʘʫʳʪץʫ 4,1 ʤʤ), ʙʽʨʘץ ʦʣʘʨʜʳש 

ʦʥʢװʥʜʽʢ ʤʝʞʝ ʙʦʡʳʥʰʘ ʪʘʨʘʣʫʳ ʘʡʪʘʨʣʳץʪʘʡ ᴇʟʛʝʨʜʽ. ʄᴅʩʝʣʝʥ, ʙʽʨʽʥʰʽ ʦʥʢװʥʜʽʢʪʝ ʙʘʨʳ 
3,3 ʤʤ ʪװʩʩʝ, װʰʽʥʰʽ ʦʥʢװʥʜʽʢʪʝ 42,0 ʤʤ ʪװʩʪʽ (ʙײʣ ץʘʡʪʘʣʘʤʘ ʛװʣʜʝʥʫʜʽ ʤʝʥ ʞʘʩʳʤʳץ 

ʞʘʥʘʤʘ ᴇʩʢʽʥʜʝʨʽʥ ᴇʩʫʽʥ ʪʫʜʳʨʜʳ). ʊʝʤʧʝʨʘʪʫʨʘ ʨʝʞʠʤʽ ʙʦʡʳʥʰʘ ʰʽʣʜʝ ʘʡʳ ʜʘ ץʘʣʳʧʪʳ 
ʤᴅʥʜʝʨʜʝʥ 1,2  ʘʩʪʳ. ʊʘʤʳʟ ʘʡʳʥʜʘסʳ ʞʘʫʳʥ-ʰʘʰʳʥʥʳש ʞʘʣʧʳ ʤᴇʣʰʝʨʽ ʦʨʪʘʰʘ 
ʢᴇʧʞʳʣʜʳץ ʤᴅʥʜʝʨʜʝʥ 14,6 ʤʤ ʪᴇʤʝʥ ʙʦʣʜʳ, ʘʣ ʘʫʘ ʪʝʤʧʝʨʘʪʫʨʘʩʳ ʦʨʪʘʰʘ ʤᴅʥʜʝʨʜʝʥ 0,2 

 ʪᴇʤʝʥ ʙʦʣʜʳ. (ʢʝʩʪʝ 1). 
2021-2022 ʞʳʣʜʘʨʜʘסʳ ᴇʩʽʤʜʽʢʪʝʨʜʽש ʚʝʛʝʪʘʮʠʷʣʳץ ʢʝʟʝשʽʥʜʝ ʘʫʘʥʳש ʞʦסʘʨʳ 

ʪʝʤʧʝʨʘʪʫʨʘʩʳ ʤʝʥ ʞʘʫʳʥ-ʰʘʰʳʥʥʳש ʙʦʣʤʘʫʳ ʞʘʩʳʤʳװ ץʣʛʽʣʝʨʽʥʽש ᴇʥʽʤʜʽʣʽʛʽʥʝ ᴅʨ 
ʪװʨʣʽ ᴅʩʝʨ ʝʪʪʽ. 2021 ʞʳʣʳ ʘʫʘ-ʨʘʡʳ ᴇʪʝ ʢװʨʜʝʣʽ ʙʦʣʜʳ ɻTK = 0,60, 2022 ʞʳʣʳ ɻTK = 
0,62. ɾʘʫʳʥ-ʰʘʰʳʥ ʤᴇʣʰʝʨʽ 2021 ʞʳʣʳ 120,3 ʤʤ, 2022 ʞʳʣʳ 168,7 ʤʤ ʙʦʣʜʳ, ʘʣ ʦʨʪʘʰʘ 

ʢᴇʧʞʳʣʜʳץ ʤᴅʥʽ ʩᴅʡʢʝʩʽʥʰʝ 188,9 ʤʤ ʪʝש. ɹײʣ ʟʝʨʪʪʝʣʝʪʽʥ ʩʝʣʝʢʮʠʷʣʳץ ʤʘʪʝʨʠʘʣʜʳש 
ʘʨʪʳץʰʳʣʳץʪʘʨʳ ʤʝʥ ʢʝʤʰʽʣʽʢʪʝʨʽʥ ʪʦʣʳץ ʘʥʳץʪʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʜʽ. 

ʅᴅʪʠʞʝʣʝʨ ʤʝʥ ʪʘʣץʳʣʘʫʣʘʨ. ʉʝʣʝʢʮʠʷʥʳש ʥʝʛʽʟʛʽ ʤʽʥʜʝʪʪʝʨʽʥʽש ʙʽʨʽ ī ʞʦסʘʨʳ 
ᴇʥʽʤʜʽʣʽʛʽ ʙʘʨ ʞʘʩʳʤʳץʪʳש ʝש ʞʘץʩʳ װʣʛʽʣʝʨʽʥ ʪʘשʜʘʫ ʞᴅʥʝ ʦʣʘʨʜʳש ʥʝʛʽʟʽʥʜʝ ʙʠʽʢ, 
ʪᴇʤʝʥʛʽ ʙײʨʰʘץץʘʧʪʘʨʳ ʞʦסʘʨʳ ʙʝʢʽʪʽʣʝʪʽʥ, ʰʘʰʣʳʤʘʡʪʳʥ, ʞʘʪʳʧ ץʘʣʤʘʡʪʳʥ, 

ʤʝʭʘʥʠʢʘʣʘʥʜʳʨʳʣסʘʥ ʝʛʽʥ ʞʠʥʘʫסʘ ץʦʣʘʡʣʳ ʞʘשʘ ʣʠʥʠʷʣʘʨ ײץʨʫ, ʙʽʟ ʙײʣ ʙʘסʳʪʪʘ ʞʘʥ-
ʞʘץʪʳ ʞײʤʳʩ ʽʩʪʝʧ ʞʘʪʳʨʤʳʟ. 

ɾʘʩʳʤʳץ ʝש ʞʦסʘʨʳ ᴇʥʽʤʜʽʣʽʢʪʽ, ʚʝʛʝʪʘʮʠʷʣʳץ ʢʝʟʝשʜʝ ʦʨʪʘʰʘ ʘʫʘ ʪʝʤʧʝʨʘʪʫʨʘʩʳ 
15-17Áʉ ʞᴅʥʝ ᴇʥʽʧ-ʧʽʩʽʧ-ʞʝʪʽʣʛʝʥʛʝ ʜʝʡʽʥʛʽ ʢʝʟʝשʜʝ ʞʘʫʳʥ-ʰʘʰʳʥ ʤᴇʣʰʝʨʽ 115-180 ʤʤ 
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ʙʦʣסʘʥʜʘ, ʦʨʪʘʰʘ ʞʳʣʳ ʢʣʠʤʘʪʪʘ ץʘʣʳʧʪʘʩʪʳʨʘʜʳ [13]. 
1-ʢʝʩʪʝ ï ʄʝʪʝʦʨʦʣʦʛʠʷʣʳץ ʢᴇʨʩʝʪʢʽʰʪʝʨ, ɸʄʉ ʐʦʨʪʘʥʜʳ, 2021-2022 ʞʞ. 

 

ɸʡʣʘʨ 

ɾʘʫʳʥ-ʰʘʰʳʥ, ʤʤ ʊʝʤʧʝʨʘʪʫʨʘ, Áʉ 

ʬʘʢʪʠʯʝʩʢʠʝ  
ʦʨʪʘʰʘ 
ʢᴇʧʞʳ

ʣ ʜʳץ 

ʘʫʳʪץʫʳ ʥʘץʪʳ 

ʦʨʪʘʰʘ 

ʢᴇʧʞʳ

ʣʜʳץ 

ʘʫʳʪץʫʳ 

2021 2022 2021 2022 2021 2022 2021 2021 2022 

ʄʘʤʳʨ 12,1 16,9 32,4 -20,3 -15,5 17,2 15,7 12,5 4,7 3,2 
ʄʘʫʩʳʤ 18,3 22,2 39,5 -21,2 -17,3 18,4 20,2 18,3 0,1 0,4 

ʐʽʣʜʝ 31,9 52,9 57,0 -25,1 -4,1 20,4 21,1 19,9 0,5 1,2 
ʊʘʤʳʟ 37,8 25,2 39,8 -2,0 -14,6 18,7 17,2 17,4 1,3 0,2 

ɾʘʣʣʧʳ  100,1 117,2 168,7 -68,6 -51,5 18,67 18,55 17,0 1,67 1,25 

 
 
ᴆʥʽʤʜʽʣʽʢ - ʜʘץʳʣʜʘʨʜʳ ᴇʩʽʨʫ ʪʝʭʥʦʣʦʛʠʷʩʳʥʳש ʪʠʽʤʜʽʣʽʛʽʥʽש ʥʝʛʽʟʛʽ ʢᴇʨʩʝʪʢʽʰʽ 

[14]. ʉʦʥʳʤʝʥ, ʞʘʩʳʤʳץʪʳש ʙʘʨʣʳװ ץʣʛʽʣʝʨʽʥʽש ʦʨʪʘʰʘ ᴇʥʽʤʜʽʣʽʛʽ, 2021 ʞʳʣʳ ʽʨʽ 
ʪץײʳʤʜʳʣʘʨʜʘ 8,0 ʮ/ʛʘ, ʘʣ ײʩʘץ ʪץײʳʤʜʳʣʘʨʜʘ 8,4 ʮ/ʛʘ, 2022 ʞʳʣʳ ʩᴅʡʢʝʩʽʥʰʝ 14,0 ʞᴅʥʝ 

8,8 ʮ/ʛʘ ʜʝשʛʝʡʽʥʜʝ ʙʦʣʜʳ. ʐʳʨʘʡʣʳ ʙʘץʳʣʘʫ ʩʦʨʪʳʥʳש ʦʨʪʘʰʘ ᴇʥʽʤʜʽʣʽʛʽ 2021 ʞʳʣʳ - 
9,20 ʮ/ʛʘ, ʂʨʘʧʠʥʢʘ ʩʦʨʪʳʥʜʘ - 6,75 ʮ/ʛʘ, ʙײʣ ʞʳʣʳ 191L ʞᴅʥʝ 13L ʝʢʽ װʣʛʽ ʽʨʽ ʪץײʳʤʜʳ 
ʞʘʩʳʤʳץʪʳש ʙʘץʳʣʘʫ ʩʦʨʪʳʥʘʥ, ʪʠʽʩʽʥʰʝ 4,07 ʞᴅʥʝ 4,51 ʮ/ʛʘ-סʘ ʘʩʳʧ ʪװʩʪʽ. ᴆʥʽʤʜʽʣʽʛʽ 

ʙʦʡʳʥʰʘ 10,47-ʜʝʥ 13,71 ʮ/ʛʘ-סʘ ʜʝʡʽʥʛʽ ʞʝʪʽ װʣʛʽ ʪʘʥʜʘʣʜʳ. ɯʨʽ ʪץײʳʤʜʳ ʞʘʩʳʤʳץʪʳש 
ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥʽש ʚʘʨʠʘʮʠʷʩʳ ʞʦסʘʨʳ ʙʦʣʜʳ - 33,95%, װʣʛʽʣʝʨ ʙʦʡʳʥʰʘ ʝש ʘʟ ʦʨʪʘʰʘ 

ʘʡʳʨʤʘʰʳʣʳ3,54 ץ. 
 ʣʛʽʣʝʨʽװ ʳʣʘʫ ʩʦʨʪʳʥ 20-00-7 ʞᴅʥʝ 127Lץʂʨʘʧʠʥʢʘ ʙʘ שʪʳץʳʤʜʳ ʞʘʩʳʤʳץײʪ ץʩʘױ

ᴇʥʽʤʜʽʣʽʛʽ ʙʦʡʳʥʰʘ, ʩᴅʡʢʝʩʽʥʰʝ 4,12 ʞᴅʥʝ 4,78 ʮ/ʛʘ ʘʩʪʳ (ʅʉʈ 0,5 - 3,80). ɺʘʨʠʘʮʠʷ 

ʢʦʵʬʬʠʮʠʝʥʪʽ 23,34 % ײץʨʘʜʳ (ʩʫʨʝʪ 1, 2). 
 
 

 
 

1-ʩʫʨʝʪ ï 2021-2022 ʞʳʣʜʘʨʜʘסʳ ʽʨʽ ʪץײʳʤʜʳ ʞʘʩʳʤʳװ ץʣʛʽʣʝʨʽʥʽש ᴇʥʽʤʜʽʣʽʛʽ ʤʝʥ 
ʚʝʛʝʪʘʮʠʷʣʳץ ʢʝʟʝשʥʽײ שʟʘץʪʳסʳ 

 
 

2022 ʞʳʣʳ ʞʘʩʳʤʳץ ʙʦʡʳʥʰʘ ʙʘʨʣʳװ ץʣʛʽʣʝʨʜʽש ʦʨʪʘʰʘ ᴇʥʽʤʜʽʣʽʛʽ: ʽʨʽ ʪץײʳʤʜʳ 

 ʦʨʪʘʰʘ שʳʣʘʫ ʩʦʨʪʳʥʳץʨʘʜʳ. ʐʳʨʘʡʣʳ ʙʘײץ ʳʤʜʳʣʘʨʜʘ 8,8 ʮ/ʛʘץײʪ ץʩʘײ ,ʣʛʽʣʝʨʜʝ 14,0װ
ᴇʥʽʤʜʽʣʽʛʽ 17,67 ʮ/ʛʘ, ʘʣ ʂʨʘʧʠʥʢʘ ʩʦʨʪʳʥʜʘ 7,78 ʮ/ʛʘ ʙʦʣʜʳ. ɯʨʽ ʪץײʳʤʜʳ ʞʘʩʳʤʳץʪʳש ʂ-
1083 ʞᴅʥʝ 86-51L ʝʢʽ װʣʛʽʩʽ ʙʘץʳʣʘʫ ʩʦʨʪʳʥʘʥ ᴇʥʽʤʜʽʣʽʛʽ, ʩʝʥʽʤʜʽ, 3,17 ʞᴅʥʝ 1,02 ʮ/ʛʘ ʘʩʪʳ 
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ᴆʥʽʤʜʽʣʽʢ, ʮ/ʛʘ 2021 ʞᴆʥʽʤʜʽʣʽʢ, ʮ/ʛʘ 2022 ʞ

ɺʝʛʝʪʘʮʠʷʣʳץ ʢʝʟʝש, ʪᴅʫʣʽʢ. 2021 ʞɺʝʛʝʪʘʮʠʷʣʳץ ʢʝʟʝש, ʪᴅʫʣʽʢ. 2022 ʞ
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(ʅʉʈ = 1,80). 

 
 

2-ʩʫʨʝʪ ï 2021-2022 ʞʳʣʜʘʨʜʘסʳ ײʩʘץ ʪץײʳʤʜʳ ʞʘʩʳʤʳװ ץʣʛʽʣʝʨʽʥʽש ᴇʥʽʤʜʽʣʽʛʽ ʤʝʥ 

ʚʝʛʝʪʘʮʠʷʣʳץ ʢʝʟʝשʥʽײ שʟʘץʪʳסʳ 
 

-ʳʣʘʫ ʩʦʨʪʳʥʘʥ, ʂ-2601, ɽ-044 ʞᴅʥʝ ʂץʂʨʘʧʠʥʢʘ ʙʘ שʪʳץʳʤʜʳ ʞʘʩʳʤʳץײʪ ץʩʘױ

 ʣʛʽʣʝʨʽ ᴇʥʽʤʜʽʣʽʛʽ ʙʦʡʳʥʰʘ, ʩᴅʡʢʝʩʽʥʰʝ 13,09, 12,07 ʞᴅʥʝ 7,78 ʮ/ʛʘ (ʅʉʈ = 2,30)װ 2846
ʘʩʳʧ ʪװʩʪʽ. ʂᴇʨʩʝʪʢʽʰʪʝʨʜʽש ʚʘʨʠʘʮʠʷʩʳ ʞʦסʘʨʳ ʙʦʣʜʳ, ʽʨʽ ʪץײʳʤʜʳ ʞʘʩʳʤʳץʪʘ - 46,02%, 

 .ʳʤʜʳʜʘ - 66,28%ץײʪ ץʩʘײ
ɾʘʪʳʧ ץʘʣʫסʘ ʪᴇʟʽʤʜʽʣʽʛʽ ʙʦʡʳʥʰʘ 7 װʣʛʽ ʪʘשʜʘʣʜʳ (2-ʢʝʩʪʝ).  

 
 

2-ʢʝʩʪʝ ï 2021-2022 ʞʞ ʙʘץʳʣʘʫ ʧʠʪʦʤʥʠʛʽʥʝʥ ʪʘʥʜʘʣסʘʥ װʣʛʽʣʝʨʜʽש ᴇʥʽʤʜʽʣʽʛʽ ʤʝʥ 

ʦʥʳײץ שʨʳʣʳʤʜʳץ ʵʣʝʤʝʥʪʪʝʨʽ 

 
ɻʝʥʦʪʠʧ ɹײʪʘץʪʘʨ 

ʩʘʥʳ 

ɹʠʽʢʪʽʛʽ, 

ʩʤ 

ʊᴇʤʝʥʛʽ ʙײʨ-

ʰʘץ ץʘʧʪʳש 

ʙʝʢʽʪʽʣʫ 

ʙʠʽʢʪʽʛʽ, ʩʤ 

ᴆʩʽʤʜʽʢʪʝʛʽ ʩʘʥʳ, ʜʘʥʘ. ɹʽʨ ᴇʩʽʤ-

ʜʽʢʪʝʥ 

ʪץײʳʤ 

ʩʘʣʤʘסʳ, ʛ 

1000 ʪץײʳʤ 

ʩʘʣʤʘסʳ, ʛ ʙײʨʰʘץץʘʧ ʪץײʳʤ 
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ɯʈɯ ʊפױʓʄɼʓ ɾɸʉʓʄʓת פʃɻɯʃɽʈɯ 

ʐʳʨʘʡʣʳ,st

  

4,3 3,0 34,2 36,1 23,1 21,0 23,1 18 24,0 18 1,98 1,17 70,9

8 

65,31 

13L 4,1 2 33,4 36 22,2 27 34,5 15 41,1 14 2,51 0,80 61,1

1 

57,65 

10-82 5,2 2 33,1 36 23,4 25 38,4 18 48,3 13 3,09 0,64 64,6

0 

65,63 

16-2-7 3,1 1 29,0 32 20,6 24 26,8 15 29,1 13 1,46 0,62 53,7

6 

48,08 

190L  2,8 3 28,5 37 19,0 27 19,7 17 21,8 17 1,10 0,74 47,0

0 

44,19 

191L 2,9 2 26,3 35 20,5 26 18,5 12 20,9 11 0,99 0,81 47,3

4 

76,91 

192L 3,0 2 26,2 38 20,5 25 15,4 21 9,4 21 0,89 0,93 54,1

8 

44,37 

195L 2,3 2 46,2 35 18,9 29 11,8 13 12,3 15 0,73 1,01 55,7

6 

48,51 

ʉɸ ʠ ʆʉ,  3,7 2,1 30,6 35,9 20,9 25,4 27,8 17,4 32,1 16,6 1,9 0,9 59,6 57,8 

ʂɺ, V % 69,1 24,7 15,6 4,4 10,9 8,4 32,8 27,9 37,8 25,8 44,5 19,3 17,2 19,1 

 ʃɻɯʃɽʈɯת פʓʄɼʓ ɾɸʉʓʄʓפױʊ פʉɸױ

ʂʨʘʧʠʥʢʘ,st 2,3 2,0 29,1 34,1 18,2 22,2 25,1 27,0 40,1 31,0 1,90 1,41 35,0

0 

42,77 

20-00-7 2,6 2,1 28,5 38,0 14,6 22,2 21,5 25,1 32,0 30,0 1,26 1,21 39,6

0 

42,6 

127L 2,1 2,3 26,2 37,7 19,6 20,0 15,2 17,0 18,8 22,0 0,72 0,75 37,7

7 

33,6 

45L 2,9 2,0 31,0 39,0 23,2 18,9 28,6 26,0 35,0 34,2 1,53 1,43 39,6

7 

47,4 

ʉɸ ʠ ʆʉ 2,8 2,0 29,3 

 

34,5 19,5 23,1 29,6 

 

22,8 37,2 23,9 1,6 

 

1,1 38,3

0 

41,1 

ʂɺ, V % 16,3 16,6

44 

11,0 9,7 21,8 13,3 33,9 26,4 24,4 32,6 30,5 33,9 7,40 12,2 

 

2021-2022 ʞʳʣʜʘʨʜʘסʳ ʞʘʩʳʤʳװ ץʣʛʽʣʝʨʽʥ ʜʘʣʘʣʳץ ʟʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽʥ ʪʘʣʜʘʫ 

ɸץʤʦʣʘ ʦʙʣʳʩʳʥʳש ʜʘʣʘ ʞʘסʜʘʡʳʥʜʘ ʙʘʨʣʳװ ץʣʛʽʣʝʨʜʽש ʧʽʩʽʧ, ʪʦʣʳץ ʞʝʪʽʣʛʝʥ ʪץײʳʤ 
ʙʝʨʛʝʥʽʥ ʢᴇʨʩʝʪʪʽ. 2 ʢʝʩʪʝʜʝ װʣʛʽʣʝʨʜʽש ʙʘסʘʣʳ ʩʝʣʝʢʮʠʷʣʳץ ʙʝʣʛʽʣʝʨʽ ʙʦʡʳʥʰʘ 

ᴅʨʪʘʨʘʧʪʘʥʜʳʨʳʣʫʳ ʢᴇʨʩʝʪʽʣʜʽ. 
ɾʘʩʳʤʳץʪʳש ᴇʥʽʤʜʽʣʽʛʽʥʽײץ שʨʳʣʳʤʜʳץ ʪʘʣʜʘʫʳ, װʣʛʽʣʝʨʜʽש ʢʝש ʛʝʥʦʪʠʧʪʽʢ 

ᴇʟʛʝʨʛʽʰʪʽʛʽʥ ʢᴇʨʩʝʪʪʽ, ʙײʣ ʙʽʟʜʽש ʘʡʤʘץʪʘסʳ ʩʝʣʝʢʮʠʷʥʳש ʥʝʛʽʟʛʽ ʙʘסʳʪʪʘʨʳ ʙʦʡʳʥʰʘ 
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ʂʨʘʧʠʥʢʘ, st 93L 98L 20-00-7 127L 86-385 45L 89-4

ᴆʥʽʤʜʽʣʽʢ, ʮ/ʛʘ 2021 ʞ ᴆʥʽʤʜʽʣʽʢ, ʮ/ʛʘ 2022 ʞ

ɺʝʛʝʪʘʮʠʷʣʳץ ʢʝʟʝש, ʪᴅʫʣʽʢ. 2021 ʞɺʝʛʝʪʘʮʠʷʣʳץ ʢʝʟʝש, ʪᴅʫʣʽʢ. 2022 ʞ
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ʽʨʽʢʪʝʫ ʞײʤʽʩʪʘʨʳʥ ʞװʨʛʽʟʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ʊᴇʤʝʥʜʝ, ʙʘץʳʣʘʫ ʧʠʪʦʤʥʠʛʽʥʜʝʛʽ, ʙʽʟ 
ʟʝʨʪʪʝʛʝʥ ʞʘʩʳʤʳץ ʙʝʣʛʽʣʝʨʽʥʽש ʪᴇʤʝʥʛʽ ʞᴅʥʝ ʞʦסʘʨסʳ ʤᴅʥʜʝʨʽ ʢʝʣʪʽʨʽʣʛʝʥ: 

- 2021 ʞʳʣʳ ᴇʩʽʤʜʽʢʪʝʨʜʽש ʙʠʽʢʪʽʛʽ ʽʨʽ ʪץײʳʤʜʳ װʣʛʽʣʝʨʜʝ 21,7 - 46,2 ʩʤ ʘʨʘʣʳסʳʥʜʘ 

(ʂɺ, V% - 15,66) ʞᴅʥʝ ʦʜʘʥ ʜʘ ʘʨʪʳץ ʤᴅʥʜʝʨʜʝ ᴇʟʛʝʨʜʽ, ײʩʘץ ʪץײʳʤʜʳ װʣʛʽʣʝʨʜʝ 26,2 - 29,8 
ʩʤ (ʂɺ, V% - 11,02), 2022 ʞʳʣʳ ᴇʩʽʤʜʽʢʪʝʨʜʽש ʙʠʽʢʪʽʛʽ ʩᴅʡʢʝʩʽʥʰʝ 35,9 (ʂɺ, V% - 4,4) 

ʞᴅʥʝ 34,5 (ʂɺ, V% - 9,7) ʩʤ ʙʦʣʜʳ. 2022 ʞʳʣʳ ᴇʩʽʤʜʽʢʪʝʨʜʽש ʙʠʽʢʪʽʛʽʥʝ, ʳʣסʘʣʜʘʥסʘʥ 
ʞʳʣʜʳש ʬʘʢʪʦʨʳ ᴅʩʝʨ ʝʪʪʽ. ʄ.ɼ. ɺʘʨʣʘʭʦʚʘ ʤʝʥ Beik¿fner M., ʤᴅʣʽʤʝʪʪʝʨʽ ʙʦʡʳʥʰʘ, 
ʞʦסʘʨʳ ʪʝʭʥʦʣʦʛʠʷʣʳ, ᴇʥʽʤʜʽ ʞʘʩʳʤʳץ ʩʦʨʪʳʥʳײ שʟʳʥʜʳסʳ ʢʝʤ ʜʝʛʝʥʜʝ 50 ʩʤ ʙʦʣʫʳ 

ʢʝʨʝʢ [15, 16]; 
- 2021 ʞʳʣʳ ʪᴇʤʝʥʛʽ ʙײʨʰʘץץʘʧʪʳש ʙʝʢʽʪʫ ʙʠʽʢʪʽʛʽ ʽʨʽ ʪץײʳʤʜʳ װʣʛʽʣʝʨʜʝ 15,4 - 

23,4 ʩʤ (ʂɺ,V% - 10,99), ײʩʘץ ʪץײʳʤʜʳ װʣʛʽʣʝʨʜʝ 14,6 - 28,2 ʩʤ (ʂɺ, V% -21,89) ײץʨʘʜʳ. 
ɾʘʩʳʤʳץ ᴇʩʽʤʜʽʢʪʝʨʽʥʜʝʛʽ ʙײʣ ʢᴇʨʩʝʪʢʽʰʪʽ17 ש ʩʤ - ʜʝʥ ʞʦסʘʨʳ ʙʦʣʫʳ, ʞʦסʘʨʳ ʤᴅʥʽ 
ʙʦʣʳʧ ʩʘʥʘʣʘʜʳ. 2022 ʞʳʣʳ ᴇʩʽʤʜʽʢʪʝʨʜʽש ʙʠʽʢʪʽʛʽ ʽʨʽ ʪץײʳʤʜʳʣʘʨʜʘ 18,1 - ʜʝʥ 29,0 ʩʤ-ʛʝ 

ʜʝʡʽʥ (ʂɺ, v % - 8,4) ʞᴅʥʝ ײʩʘץ ʪץײʳʤʜʳ װʣʛʽʣʝʨʜʝ 15,0-23,1 ʩʤ (ʂɺ, V% - 13,3) 
ʘʨʘʣʳסʳʥʜʘ ʙʦʣʜʳ. 

ɽʢʽ ʞʳʣʜʳץ ʟʝʨʪʪʝʫʣʝʨʜʝ, ʪᴇʤʝʥʛʽ ʙײʨʰʘץץʘʧʪʳש ʙʝʢʽʪʫ ʙʠʽʢʪʽʛʽ 17-ʜʝʥ 29 ʩʤ-ʛʝ 
ʜʝʡʽʥ 30 װʣʛʽ ʝʨʝʢʰʝʣʝʥʜʽ. 

ʊᴇʤʝʥʛʽ ʙײʨʰʘץץʘʧʪʳ ʙʝʢʽʪʫʜʽש ʞʦסʘʨʳ ʙʠʽʢʪʽʛʽ (18 ʩʤ ʥʝʤʝʩʝ ʦʜʘʥ ʜʘ ʢᴇʧ) 

(ɸץʤʦʣʘ ʦʙʣʳʩʳʥʜʘ ʙʽʟʜʽש ᴇשʽʨʛʝ ʪᴅʥ ʝʤʝʩ) ʟʝʨʪʪʝʫʣʝʨ ʞװʨʛʽʟʛʝʥ ʞʳʣʜʘʨʜʘ ʘʪʤʦʩʬʝʨʘʣʳץ 
ʞᴅʥʝ ʪʦʧʳʨʘײץ ץʨסʘץʰʳʣʳסʳʤʝʥ ʞᴅʥʝ װʥʝʤʽ ʩʦסʘʪʳʥ ʘשʳʟסʘץ ʞʝʣʛʝ ʙʘʡʣʘʥʳʩʪʳ. 

ɺʝʛʝʪʘʪʠʚʪʽ ʤװʰʝʣʝʨʜʽץ שʘʣʳʧʪʘʩʫʳ ʢʝʟʽʥʜʝ (ʞʘʩʳʤʳץ ᴇʩʽʤʜʽʢʪʝʨʽʥʽש ʜʘʤʫʳʥʳש 
ʙʘʩʪʘʧץʳ ʢʝʟʝשʽʥʜʝ) ʢװʥʜʽʟʛʽ ʫʘץʳʪʪʘ ᴇʩʽʤʜʽʢʪʝʨʜʽש ʪᴇʤʝʥʛʽ ʙᴇʣʽʢʪʝʨʽ ʞװʡʝʣʽ ʪװʨʜʝ ʢװʡʽʧ, 
ʪװʥʜʝ װʩʫʽ (ʤʘʤʳʨʜʳש ʩʦסשʳ ʦʥʢװʥʜʽʛʽ ʞᴅʥʝ ʙʽʨʽʥʰʽ ʤʘʫʩʳʤ (2021 ʞ. 4-5 ʤʘʫʩʳʤ ʘʫʘ 

ʪʝʤʧʝʨʘʪʫʨʘʩʳʥʳ5- שÜʉ ʜʝʡʽʥ ʪᴇʤʝʥʜʝʫʽ ʪʽʨʢʝʣʜʽ, 7 ʤʘʫʩʳʤʜʘ ʙײʨʰʘץ ʪװʩʽʧ, ᴇʩʽʤʜʽʢʪʝʨʜʽש 
ʙʽʨ ʙᴇʣʽʛʽʥ ʟʘץʳʤʜʘʜʳ)), ʙײʨʰʘץץʘʧʪʘʨʜʳש ʪᴇʤʝʥʛʽ ʜʝשʛʝʡʜʝ ʪʦʣʳץ ץʘʣʳʧʪʘʩʫʳʥʘ 

ʤװʤʢʽʥʜʽʢ ʙʝʨʤʝʜʽ, ʥᴅʪʠʞʝʩʽʥʜʝ ʙײʣ 2021 ʞʳʣסʳ ʞʘʣʧʳ ᴇʥʽʤʜʽʣʽʢʪʽ ʪᴇʤʝʥʜʝʪʪʽ. 
- 2021 ʞ. ʙʽʨ ᴇʩʽʤʜʽʢʪʝʛʽ ʙײʨʰʘץץʘʧʪʘʨʜʳש ʩʘʥʳ, ʦʨʪʘʰʘ ʝʩʝʧʧʝʥ - 27,8 ʞᴅʥʝ 29,6 

ʜʘʥʘ, ʽʨʽ ʞᴅʥʝ ײʩʘץ ʪץײʤrʜʳ ʞʘʩʳʤʳװ ץʣʛʽʣʝʨʽʥʜʝ (ʂɺ, V% - 32,88 ʞᴅʥʝ 33,92 

ʩᴅʡʢʝʩʽʥʰʝ). 2022 ʞʳʣʳ ʙײʨʰʘץʪʘʨʜʳש ʩʘʥʳ 13-ʪʝʥ 27 ʜʘʥʘסʘ ʜʝʡʽʥ ᴇʟʛʝʨʜʽ; 
- 2021 ʞʳʣʳ ʙʽʨ ᴇʩʽʤʜʽʢʪʝʥ ʪץײʳʤ ʩʘʥʳ, ʦʨʪʘʰʘ ï 32,1 ʞᴅʥʝ 37,2 ʜʘʥʘ, ʽʨʽ ʞᴅʥʝ ײʩʘץ 

ʪץײʳʤʜʳ ʞʘʩʳʤʳװ ץʣʛʽʣʝʨʽʥʜʝ (ʂɺ, V% - ʪʠʽʩʽʥʰʝ 37,89 ʞᴅʥʝ 24,43) ʙʦʣʜʳ; 
 ʘʥסᴇʥʽʤʜʽʣʽʛʽʥ ʩʠʧʘʪʪʘʡʪʳʥ ʥʝʛʽʟʛʽ ʙʝʣʛʽ - ʙʽʨ ᴇʩʽʤʜʽʢʪʝʥ ʘʣʳʥ ץʳʤʜʳץײʪ שʣʛʽʥʽװ -

ʪץײʳʤʥʳש ʩʘʣʤʘסʳ, ʦʣ ʟʝʨʪʪʝʫʣʝʨʜʽש ʙʽʨʽʥʰʽ ʞʳʣʳʥʜʘ ײʩʘץ ʪץײʳʤʜʳ װʣʛʽʣʝʨʜʝ 1,6 ʛ - ʥʘʥ 

(ʂɺ, V % -30,49), ᴇʥʽʤʜʽʣʽʢʧʝʥ ʢʦʨʨʝʣʷʮʠʷʣʳץ ʪᴅʫʝʣʜʽʣʽʢ ʪʝʨʽʩ (r= -0,78) ʽʨʽ ʪץײʳʤʜʳ 
 ʪᴅʫʝʣʜʽʣʽʢ (r= -0,18) ץʣʛʽʣʝʨʜʝ 1,9 ʛ ʜʝʡʽʥ (ʂɺ, V% - 44,59), ᴇʥʽʤʜʽʣʽʢʧʝʥ ʢʦʨʨʝʣʷʮʠʷʣʳװ

ʜʝשʛʝʽʥʜʝ. 2022 ʞʳʣʳ ʙʽʨ ᴇʩʽʤʜʽʢʪʝʥ ʘʣʳʥסʘʥ ʪץײʳʤʥʳש ʩʘʣʤʘסʳ ʘʣʜʳסשʳ ʞʳʣʜʘʥ ʪᴇʤʝʥ 
ʙʦʣʜʳ, ʽʨʽ ʪץײʳʤʜʳ (0,9 ʛ) ʞᴅʥʝ ײʩʘץ ʪץײʳʤʜʳ װʣʛʽʣʝʨʜʝ (1,1 ʛ). ɹײʣ, ʰʽʣʜʝʥʽװ שʰʽʥʰʽ 
ʦʥʢװʥʜʽʛʽʥʜʝ ʞʘʫʳʥ-ʰʘʰʳʥʜʘʨʜʳש ʤᴇʣʰʝʨʜʝʥ ʘʩʳʧ ʢʝʪʫʽʤʝʥ ʪװʩʽʥʜʽʨʽʣʝʜʽ. ʅᴅʪʠʞʝʩʽʥʜʝ, 

ʞʘשʘ ᴇʩʢʽʥʜʝʨ ʰʳסʳʧ, ץʘʡʪʘʣʘʤʘ ʛװʣʜʝʥʫ ʙʘʩʪʘʣʜʳ, ʞʘʩʳʤʳץʪʳש ʚʝʛʝʪʘʮʠʷʣʳץ ʢʝʟʝשʽ 
 ʳʤʜʘʨʳץײʘʧʪʘʨ ʘʰʳʣʳʧ, ʪץץʨʰʘײʘʙʘʪʪʘʨʳʥʜʘ ʧʽʩʢʝʥ ʙץ ʪᴇʤʝʥʛʽ שʟʘʨʳʧ, ʘʣ ᴇʩʽʤʜʽʢʪʝʨʜʽײ

ʰʘʰʳʣʜʳ. ɯʨʽ ʪץײʳʤʜʳ ʞᴅʥʝ ײʩʘץ ʪץײʳʤʜʳ ʟʝʨʪʪʝʫ װʣʛʽʣʝʨʽʥʜʝʛʽ ᴇʥʽʤʜʽʣʽʢʧʝʥ 
ʢʦʨʨʝʣʷʮʠʷʣʳץ ʪᴅʫʝʣʜʽʣʽʢ ʦʨʪʘʰʘ ʦש (ʩᴅʡʢʝʩʽʥʰʝ R = 0,46 ʞᴅʥʝ 0,51) ʤᴅʥʜʝ ʙʦʣʜʳ; 

- 1000 ʪץײʳʤʥʳש ʩʘʣʤʘסʳ ᴇʩʽʤʜʽʢʪʝʨʜʽש ᴇʥʽʤʜʽʣʽʛʽʥ ʩʠʧʘʪʪʘʡʪʳʥ ʞᴅʥʝ ʞʘʩʳʤʳץ 

 ʙʽʨʽ. 2021 ʞʳʣʳ שʪʘʡʪʳʥ ʥʝʛʽʟʛʽ ʢᴇʨʩʝʪʢʽʰʪʝʨʜʽץʳʥ ʘʥʳסʥʜʳʣʳײץ ץʘʤʜʳסʪʘ שʣʛʽʣʝʨʽʥʽװ
ʙײʣ ʙʝʣʛʽʥʽש ʦʨʪʘʰʘ ʤᴅʥʽ ײʩʘץ ʪץײʳʤʜʳ װʣʛʽʣʝʨʜʝ 38,3 ʛ ʞᴅʥʝ ʽʨʽ ʪץײʳʤʜʳ װʣʛʽʣʝʨʜʝ 59,6 ʛ 

ʙʦʣʜʳ (ʚʘʨʠʘʮʠʷ ʢʦʵʬʬʠʮʠʝʥʪʽ ʩᴅʡʢʝʩʽʥʰʝ 7,42 ʞᴅʥʝ 17,26%). ɯʨʽ ʪץײʳʤʜʳ ʞʘʩʳʤʳץʪʳש 
ᴇʥʽʤʜʽʣʽʛʽ ʤʥʝ 1000 ʪץײʳʤ ʩʘʣʤʘסʳ ᴅʣʩʽʟ ʢʦʨʨʝʣʷʮʠʷʣʳץ ʪᴅʫʝʣʜʽʣʽʢʪʝ (r=0,17), ײʩʘץ 
ʪץײʳʤʜʳ װʣʛʽʣʝʨ ʦʨʪʘʰʘ ʪᴅʫʝʣʜʽʣʽʢʪʝ (r=0,41). 2022 ʞʳʣʳ ʦʨʪʘʰʘ 1000 ʪץײʳʤʥʳש 

ʩʘʣʤʘסʳ, ʽʨʽ ʪץײʳʤʜʳ ʞᴅʥʝ ײʩʘץ ʪץײʳʤʜʳ ʞʘʩʳʤʳװ ץʣʛʽʣʝʨʽʥʜʝ 57,8 ʞᴅʥʝ 41,1 ʛ ײץʨʘʜʳ, 
ʚʘʨʠʘʮʠʷ ʢʦʵʬʬʠʮʠʝʥʪʽ ʩᴅʡʢʝʩʽʥʰʝ 19,1 ʞᴅʥʝ 12,2%, ᴇʥʽʤʜʽʣʽʢ ʧʝʥ 1000 ʪץײʳʤ 

ʩʘʣʤʘסʳʥʳש ʢʦʨʨʝʣʷʮʠʷʣʳץ ʪᴅʫʝʣʜʽʣʽʛʽ ʽʨʽ ʪץײʳʤʜʳ (r=0,20) ʞᴅʥʝ ײʩʘץ ʪץײʳʤʜʘ (r=0,01) 
 .ʣʛʽʣʝʨʜʝ ʪᴇʤʝʥ ʙʦʣʜʳװ
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ʦʨʳʪʳʥʜפ .r ɺʝʛʝʪʘʮʠʷʣʳץ ʢʝʟʝשʥʽש ʘʫʘ-ʨʘʡʳʥ ʩʠʧʘʪʪʘʫ װʰʽʥ ʛʠʜʨʦʪʝʨʤʠʷʣʳץ 
ʢʦʵʬʬʠʮʠʝʥʪ (ɻʊʂ) ץʦʣʜʘʥʳʣʘʜʳ. ɹʽʨʘץ, ʢᴇʙʽʥʝʩʝ ʙײʣ ʢᴇʨʩʝʪʢʽʰʪʽש ʤᴅʥʽ ʞʝʪʢʽʣʽʢʩʽʟ. 
ᴆʩʽʤʜʽʢʪʝʨʜʽש ʜʘʤʫʳʥʳש ʞʘʫʘʧʪʳ ʢʝʟʝשʜʝʨʽ ʙʦʡʳʥʰʘ ɻʊʂ ʘʥʳץʪʘʫ ʪʠʽʤʜʽʨʝʢ. ʂʝʡʜʝ ɻʊʂ 

ʪᴇʤʝʥ ʙʦʣʫʳ ʤװʤʢʽʥ, ʘʣʘʡʜʘ ʞʘʟʜʳש ʝʢʽ ʘʪʤʦʩʬʝʨʘʣʳץ ʞʘʫʳʥ-ʰʘʰʳʥʳ ʜʘץʳʣʜʘʨʜʳש 
ᴇʥʽʤʽʥ ץʘʣʳʧʪʘʩʪʳʨʫסʘ ʥʝʤʝʩʝ ʞʦʶסʘ ʞʝʪʢʽʣʽʢʪʽ. 

ʉʝʣʝʢʮʠʷʣʳץ ʞײʤʳʩʪʘʨʜʘ װʣʢʝʥ ץʳʟʳסʫʰʳʣʳץ ʪʫʜʳʨʘʪʳʥ 13L, 10-82, 191L, 195L, 
20-00-7, 127L, 45L װʣʛʽʣʝʨʽ ʙᴇʣʽʥʜʽ. 2021 ʞʳʣʳ ʽʨʽ ʪץײʳʤʜʳ װʣʛʽʣʝʨ ʘʨʘʩʳʥʜʘ ʢװʨʜʝʣʽ ʘʫʘ-
ʨʘʡʳסʘ ʪᴇʟʛʝʥ ʞᴅʥʝ ᴇʥʽʤʜʽʣʽʛʽʤʝʥ 13L (13,71 ʮ/ʛʘ) ʣʠʥʠʷʩʳ ʝʨʝʢʰʝʣʝʥʛʝʥ, ײʩʘץ ʪץײʳʤʜʳ 

 ʣʛʽʣʝʨ ʘʨʘʩʳʥʜʘ ʝʢʽ ʟʝʨʪʪʝʫ ʞʳʣʳʥʜʘ ʜʘ 127L (ʩᴅʡʢʝʩʽʥʰʝ 11,53 ʞᴅʥʝ 19,8 ʮ/ʛʘ, 2021װ
ʞᴅʥʝ 2022) ʝʨʝʢʰʝ ʙʦʣʜʳ. 2022 ʞʳʣʳ 14L ʽʨʽ ʪץײʳʤʜʳװ ץʣʛʽʩ (20,84 ʮ/ʛʘ) ᴇʥʽʤʜʽʣʽʛʽʤʝʥ 

ʝʨʝʢʰʝʣʝʥʜʽ. ɿʝʨʪʪʝʫʣʝʨʜʝ ʪᴇʤʝʥʛʽ ʙײʨʰʘץץʘʧʪʳש ʝש ʢᴇʧ ʙʝʢʽʪʽʣʫʽ 10-82, 195L, 45L ʞᴅʥʝ 
20-00-7 ʣʠʥʠʷʣʘʨʳʥʜʘ ʙʘʡץʘʣʘʜʳ, ʙײʣ ʤʝʭʘʥʠʢʘʣʘʥʜʳʨʳʣסʘʥ ʝʛʽʥ ʞʠʥʘʫ װʰʽʥ ʝץ שʦʣʘʡʣʳ. 
ʉʝʣʝʢʮʠʷʣʳץ ʞײʤʳʩʪʘʨ װʰʽʥ ʙʽʨ ᴇʩʽʤʜʽʢʪʝʥ 48 ʜʘʥʘסʘ ʜʝʡʽʥʛʽ ʪץײʳʤʜʘʨʜʳש ʝש ʢᴇʧ ʩʘʥʳ 

ʙʝʣʛʽʣʝʥʛʝʥ 10-82 ʣʠʥʠʷʩʳ ץʳʟʳסʫʰʳʣʳץ ʪʫʜʳʨʘʜʳ. ɹײʣ ʣʠʥʠʷ ʙʦʡʳʥʰʘ 1000 ʪץײʳʤ 
ʩʘʣʤʘסʳ ʝװ שʣʢʝʥ ʙʦʣʜʳ, ʦʨʪʘʰʘ ʝʩʝʧʧʝʥ 2 ʞʳʣ ʽʰʽʥʜʝ ï 65,10 ʛʨ, ʙײʣ ʐʳʨʘʡʣʳ ʙʘץʳʣʘʫ 

ʩʦʨʪʳʥʘʥ ʩᴅʣ ʪᴇʤʝʥ. ױʩʘץ ʪץײʳʤʜʳ ʂʨʘʧʠʥʢʘ ʙʘץʳʣʘʫ ʩʦʨʪʳʥʳ1000 ש ʪץײʳʤ ʩʘʣʤʘסʳ 20-
00-7 ʞᴅʥʝ 45L ʣʠʥʠʷʣʘʨʳʥʘʥ ʞʦסʘʨʳ ʙʦʣʜʳ. 

ɸץʤʦʣʘ ʦʙʣʳʩʳ çɸ.ʀ. ɹʘʨʘʝʚ ʘʪʳʥʜʘסʳ ʘʩʪʳץ ʰʘʨʫʘʰʳʣʳסʳ סʳʣʳʤʠ-ᴇʥʜʽʨʽʩʪʽʢ 

ʦʨʪʘʣʳץè ɾʐʉ-ʜʝ 2021-2022 ʞʳʣʜʘʨʜʘסʳ ʚʝʛʝʪʘʮʠʷʣʳץ ʢʝʟʝשʜʝʛʽ ץʘʣʳʧʪʘʩץʘʥ ᴅʨʪװʨʣʽ 
ʩʪʨʝʩʩʪʽʢ ʢװʨʜʝʣʽ ʬʘʢʪʦʨʣʘʨסʘ ץʘʨʘʤʘʩʪʘʥ, ʞʘʩʳʤʳװ ץʣʛʽʣʝʨʽ, ʟʝʨʪʪʝʣʛʝʥ ʣʠʥʠʷʣʘʨ 

ᴇʥ̔ʤʜʽʣʽʛʽ, ʞʦסʘʨʳ ʪʝʭʥʦʣʦʛʠʷʣʳץ ʢᴇʨʩʝʪʢʽʰʪʝʨʽ, ʩʦʥʜʘʡ-ʘץ ʩʳʨʪץʳ ʦʨʪʘʥʳש ʘʙʠʦʪʠʢʘʣʳץ 
ʬʘʢʪʦʨʣʘʨʳʥʘ ʪᴇʟʽʤʜʽʣʽʛʽ ʙʦʡʳʥʰʘ ʰʝʪʝʣʜʽʢ װʣʛʽʣʝʨʛʝ ʣʘʡʳץʪʳ, ʩᴅʪʪʽ ʙᴅʩʝʢʝʣʝʩʪʽʢ ʞʘʩʘʡ 
ʘʣʘʜʳ. ʄײʥʳש ʙᴅʨʽ, ʜᴅʥʜʽ-ʙײʨʰʘץ ʜʘץʳʣʜʘʨʳʥ ʘʫʳʩʧʘʣʳ ʝʛʽʩ ʩʳʟʙʘ-ʥײʩץʘʩʳʥʘ ʝʥʛʽʟʫ 

ʝʩʝʙʽʥʝʥ ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ ʩʝʢʪʦʨʳʥʜʘ ᴅʨʪʘʨʘʧʪʘʥʜʳʨʫʜʳ ʪʘʨʘʪʫ ʞᴅʥʝ ʠʛʝʨʫ ʧʨʦʮʝʩʽʥ 
ʞʝʜʝʣʜʝʪʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

ɹʽʟʜʽש ʟʝʨʪʪʝʫʣʝʨʽʤʽʟ ʤײʥʳʤʝʥ ʘʷץʪʘʣʤʘʡʜʳ ʞᴅʥʝ ʘʣʳʥסʘʥ ʙʘʨʣʳץ ʜʝʨʝʢʪʝʨʜʽ 
ʢʝʡʽʥʛʽ ʞײʤʳʩʪʘʨʜʘ ʞʘʨʠʷʣʘʫʜʳ ʞʦʩʧʘʨʣʘʧ ʦʪʳʨʤʳʟ. 

ʄװʜʜʝʣʝʨ ץʘץʪʳסʳʩʳ ʪʫʨʘʣʳ ʘץʧʘʨʘʪ: ʘʚʪʦʨ ʤװʜʜʝʣʝʨ ץʘץʪʳסʳʩʳʥʳש 

ʞʦץʪʳסʳʥ ʤᴅʣʽʤʜʝʡʜʽ. 
 ץʘʟʘפ ʳסʤʳʩ "ʉᴅʢʝʥ ʉʝʡʬʫʣʣʠʥ ʘʪʳʥʜʘײʣ ʞײʧʘʨʘʪ. ɹץʘʨʞʳʣʘʥʜʳʨʫ ʪʫʨʘʣʳ ʘפ

ʘʛʨʦʪʝʭʥʠʢʘʣʳץ ʫʥʠʚʝʨʩʠʪʝʪʽ" ʂɽɸפ ʽʰʢʽ ʛʨʘʥʪʪʳץ ץʘʨʞʳʣʘʥʜʳʨʫ ʰʝשʙʝʨʽʥʜʝ 
ʦʨʳʥʜʘʣʜʳ. 0122ʈʂɼ0092: çɸʢʤʦʣʘ ʦʙʣʳʩʳʥʳש ʰסײʳʣ ʢʦʥʪʠʥʝʥʪʘʣʜʳ ʢʣʠʤʘʪʳ 
ʞʘסʜʘʡʳʥʜʘ ʭʣʦʨʦʬʠʣʴʜʽ ʬʦʪʦʩʠʥʪʝʪʠʢʘʣʳץ ᴅʣʫʝʪʪʽש ʞᴅʥʝ ʜᴅʥʜʽ ʙײʨʰʘץ ʜʘץʳʣʜʘʨʳʥʳש 

ᴇʥʽʤʜʽʣʽʛʽʥʽ ʘʨʘʩʳʥʜʘסʳ ʙʘʡʣʘʥʳʩʪʳ ʟʝʨʪʪʝʫè. 
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ʆʉʆɹɽʅʅʆʉʊʀ ʌʆʈʄʀʈʆɺɸʅʀʗ ʋʈʆɾɸʗ ʆɹʈɸɿʎʆɺ ʏɽʏɽɺʀʎʓ ɺ 

ʉʊʈɽʉʉʆɺʓʍ ʋʉʃʆɺʀʗʍ ɸʂʄʆʃʀʅʉʂʆʁ ʆɹʃɸʉʊʀ 

 
ʊʝʥ ɽ.ɸ.1, ʤʘʛʠʩʪʨ ʘʛʨʦʥʦʤʠʠ, ʘʩʧʠʨʘʥʪ 

ʆʰʝʨʛʠʥʘ ʀ.ʇ.1, ʤʘʛʠʩʪʨ ʘʛʨʦʥʦʤʠʠ, ʘʩʧʠʨʘʥʪ 

ɾʘʥʟʘʢʦʚ ɹ. ɾ.1, ʤʘʛʠʩʪʨ ʘʛʨʦʥʦʤʠʠ, ʜʦʢʪʦʨʘʥʪ 
 

1ʅʘʫʯʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʮʝʥʪʨ ʟʝʨʥʦʚʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠʤʝʥʠ ɸ.ʀ. ɹʘʨʘʝʚʘ 
ʧ. ʅʘʫʯʥʳʡ, ʂʘʟʘʭʩʪʘʥ  

 
ɸʥʥʦʪʘʮʠʷ: ɻʣʦʙʘʣʴʥʦʝ ʠ ʩʪʨʝʤʠʪʝʣʴʥʦʝ ʠʟʤʝʥʝʥʠʝ ʢʣʠʤʘʪʘ ʟʘʩʪʘʚʣʷʝʪ ʩʝʣʝʢʮʠʦʥʝʨʦʚ 

ʚʩʝ ʯʘʱʝ ʟʘʜʫʤʳʚʘʪʴʩʷ ʦ ʩʦʟʜʘʥʠʠ ʘʜʘʧʪʠʨʦʚʘʥʥʳʭ ʢ ʟʘʩʫʭʝ ʩʦʨʪʦʚ, ʦʜʥʦʡ ʠʟ ʪʘʢʠʭ ʢʫʣʴʪʫʨ 
ʷʚʣʷʝʪʩʷ ʯʝʯʝʚʠʮʘ (Lens culinaris Medik).  ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʣʦʞʥʳʝ ʧʦʛʦʜʥʳʝ 
ʫʩʣʦʚʠʷ ʠ ʦʩʦʙʝʥʥʦʩʪʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʫʨʦʞʘʷ ʯʝʯʝʚʠʮʳ ʚ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʜʣʷ ʥʝʸ ʫʩʣʦʚʠʷʭ 
ɸʢʤʦʣʠʥʩʢʦʡ ʦʙʣʘʩʪʠ ʥʘ ʦʧʳʪʥʦʤ ʫʯʘʩʪʢʝ ʊʆʆ çʅʇʎɿʍ ʠʤ. ɸ.ʀ. ɹʘʨʘʝʚʘè ʚ 2021-2022 ʛʦʜʘʭ, ʘ 
ʪʘʢʞʝ ʧʦʜʙʦʨ ʣʠʥʠʡ ʜʣʷ ʜʘʣʴʥʝʡʰʝʡ ʩʝʣʝʢʮʠʦʥʥʦʡ ʨʘʙʦʪʳ, ʧʨʠʛʦʜʥʳʭ ʥʝ ʪʦʣʴʢʦ ʢ 
ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʦʡ ʫʙʦʨʢʝ, ʥʦ ʠ ʫʩʪʦʡʯʠʚʳʭ ʢ ʟʘʩʫʭʝ ʠ ʚʳʩʦʢʦʫʨʦʞʘʡʥʳʭ. ʅʝʙʣʘʛʦʧʨʠʷʪʥʳʝ 
ʫʩʣʦʚʠʷ ʚʳʨʘʱʠʚʘʥʠʷ ʯʝʯʝʚʠʮʳ, ʦʧʘʩʥʦʩʪʴ ʜʣʷ ʧʦʩʝʚʦʚ, ʚ ʪʝʯʝʥʠʠ ʚʩʝʡ ʚʝʛʝʪʘʮʠʠ, ʧʨʝʜʩʪʘʚʣʷʣʠ 
ʩʠʣʴʥʳʝ (15 - 20 ʤ/ʩ) ʚʝʪʨʘ, ʚʳʟʳʚʘʷ ʚʝʪʨʦʚʫʶ ʵʨʦʟʠʶ ʠ ʩʥʦʩ ʧʣʦʜʦʨʦʜʥʳʭ ʯʘʩʪʠʮ ʧʦʯʚʳ, ʩʠʣʴʥʦ 
ʧʦʚʨʝʞʜʘʷ ʚʩʭʦʜʳ. ɺʳʩʦʢʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʠ ʦʪʩʫʪʩʪʚʠʝ ʦʩʘʜʢʦʚʚ 2021ʛ ʠ ʚʳʧʘʜʝʥʠʝ 
ʤʝʩʷʯʥʦʡ ʥʦʨʤʳ ʟʘ ʢʚʘʨʪʘʣ ʚ 2022 ʛ, ʚ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ ʨʘʩʪʝʥʠʡ, ʧʦ-ʨʘʟʥʦʤʫ ʦʪʨʘʟʠʣʠʩʴ ʥʘ 
ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʦʙʨʘʟʮʦʚ ʯʝʯʝʚʠʮʳ.   

ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʣʝʚʦʛʦ ʠʟʫʯʝʥʠʷ 35 ʦʙʨʘʟʮʦʚ ʯʝʯʝʚʠʮʳ ʟʘ 2021-2022 ʛʦʜʳ ʧʦʢʘʟʘʣ, 
ʯʪʦ ʚ ʟʘʩʫʰʣʠʚʳʭ ʫʩʣʦʚʠʷʭ ɸʢʤʦʣʠʥʩʢʦʡ ʦʙʣʘʩʪʠ ʚʩʝ ʦʙʨʘʟʮʳ ʩʦʟʨʝʣʠ ʠ ʜʘʣʠ ʢʦʥʜʠʮʠʦʥʥʳʝ 
ʩʝʤʝʥʘ. ʇʨʦʚʝʜʝʥʥʳʡ ʧʦʣʥʳʡ ʩʪʨʫʢʪʫʨʥʳʡ ʘʥʘʣʠʟ ʨʘʩʪʝʥʠʡ ʧʦʢʘʟʘʣ ʰʠʨʦʢʫʶ ʛʝʥʦʪʠʧʠʯʝʩʢʫʶ 
ʠʟʤʝʥʯʠʚʦʩʪʴ ʦʙʨʘʟʮʦʚ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʧʨʦʚʝʩʪʠ ʦʪʙʦʨ ʧʦ ʦʩʥʦʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤ ʩʝʣʝʢʮʠʠ 
ʢʫʣʴʪʫʨʳ.  

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʘʢʪʫʘʣʴʥʳʤ ʷʚʣʷʝʪʩʷ ʢʦʤʧʣʝʢʩʥʦʝ ʠʟʫʯʝʥʠʝ ʣʫʯʰʠʭ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʩʦʨʪʦʚ 
ʛʦʨʦʭʘ ʠ ʯʝʯʝʚʠʮʳ, ʧʦʠʩʢ ʧʫʪʝʡ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʧʦʪʝʥʮʠʘʣʘ ʢʫʣʴʪʫʨʳ, 
ʨʘʟʨʘʙʦʪʢʘ ʩʦʨʪʦʚʦʡ ʘʛʨʦʪʝʭʥʦʣʦʛʠʠ ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʝ ʝʸ ʚ ʢʦʥʪʨʘʩʪʥʳʭ ʫʩʣʦʚʠʷʭ.    

ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʨʘʚʥʠʪʝʣʴʥʦʡ ʦʮʝʥʢʠ ʦʙʨʘʟʮʦʚ ʯʝʯʝʚʠʮʳ, ʚ ʛʦʜʳ ʠʩʧʳʪʘʥʠʡ, ʧʦ ʨʷʜʫ 
ʭʦʟʷʡʩʪʚʝʥʥʦ-ʮʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ, ʚʳʜʝʣʠʩʴ ʦʙʨʘʟʮʳ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʙʦʣʴʰʦʡ ʠʥʪʝʨʝʩ ʜʣʷ 
ʜʘʣʴʥʝʡʰʝʡ ʩʝʣʝʢʮʠʦʥʥʦʡ ʨʘʙʦʪʳ: 20-00-7, 127L, 13L, 10-82, 191L, 195L.  
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FEATURES OF HARVEST FORMATION OF LENTIL SAMPLES UNDER STRESS 

CONDITIONS OF AKMOLA REGION.  
 

Ten E.A.1, Master of agronomy, postgraduate student 
Oshergina I.P.1, Master of agronomy, postgraduate student 
Zhanzakov B. Zh.1, Master of Agronomy, doctoral student 

 

1Scientific and production center of grain farming named after A.I. Baraev 
 settlement Nauchny, Kazakhstan  

 
Annotation. Global and rapid climate change makes breeders increasingly think about creating 

varieties adapted to drought, one of such crops is lentils (Lens culinaris Medik). This article presents the 
difficult weather conditions and features of the formation of the lentil crop in unfavorable conditions for it 
in the Akmola region at the pilot site of A.I. Barayev NPCKH LLP in 2021-2022, as well as the selection 
of lines for further breeding work, suitable not only for mechanized harvesting, but also drought-resistant 
and high-yielding. Unfavorable conditions for growing lentils, a danger to crops, during the entire 
growing season, were strong (15-20 m/s) winds, causing wind erosion and demolition of fertile soil 
particles, severely damaging seedlings. High air temperatures and the absence of precipitation in 2021 
and the loss of the monthly norm for the quarter in 2022, during the growing season of plants, had 
different effects on the productivity of lentil samples. 

Analysis of the results of a field study of 35 samples of lentils for 2021-2022 showed that in the 
arid conditions of the Akmola region, all samples ripened and gave conditioned seeds. A complete 
structural analysis of plants showed a wide genotypic variability of samples, which allowed for selection 
in the main areas of culture selection. 

In this regard, a comprehensive study of the best domestic varieties of peas and lentils is relevant, 
the search for ways to most effectively realize the potential of the crop, the development of varietal 
agrotechnology when growing it in contrasting conditions. 

As a result of the comparative evaluation of lentil samples, during the years of testing, for a 
number of economically valuable characteristics, samples of great interest for further breeding work were 
identified: 20-00-7, 127L, 13L, 10-82, 191L, 195L. 

Keywords: breeding; lentils; variety; yield; growing season.  
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1ʄ.ʍ. ɼʫʣʘʪʠ ʘʪʳʥʜʘϤʳ ʊʘʨʘʟ ϺϬʽʨʣʽʢ ʫʥʠʚʝʨʩʠʪʝʪʽ. ʊʘʨʘʟ Ϩ., ϧʘʟʘϨʩʪʘʥ  
2ʐ.ʄϰʨʪʘʟʘ ʘʪʳʥʜʘϤʳ ʍʘʣʳϨʘʨʘʣʳϨ ʊʘʨʘʟ ʠʥʥʦʚʘʮʠʷʣʳϨ ʠʥʩʪʠʪʫʪʳ 

 ʊʘʨʘʟ Ϩ., ϧʘʟʘϨʩʪʘʥ  

 
ɸשʜʘʪʧʘ. ʉʦסשʳ ʢʝʟʜʝʨʜʝ ʙʘʡץʘʣסʘʥ ʞʘᴃʘʥʜʳץ ʢʣʠʤʘʪʪʳש ᴇʟʛʝʨʫʽ ʞʝʨʜʽש ʥʝʛʽʟʛʽ 

ʵʢʦʣʦʛʠʷʣʳץ ʤᴅʩʝʣʝʣʝʨʜʽש  ʙʽʨʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ, ʦʣ ʪʝʤʧʝʨʘʪʫʨʘʥʳש ʞʦסʘʨʳʣʘʫʳʤʝʥ, ʩʫ 
ʨʝʩʫʨʩʪʘʨʳʥʳש ʘʟʘʶʳʤʝʥ, ʞʘʫʳʥ-ʰʘʰʳʥʥʳש ʪᴇʤʝʥʜʝʫʽʤʝʥ, ײץʨסʘץʰʳʣʳץ ʧʝʥ ʰᴇʣʝʡʪʪʝʥʫ 
ʘʡʤʘץʪʘʨʳʥʳש ʢʝשʝʶʽʤʝʥ ʙʽʨʛʝ ʞװʨʝʜʽ. ʄײʥʳש ʙᴅʨʽ ʞʘשʘ ץʘʣʳʧʪʘʩʳʧ ʢʝʣʝ ʞʘʪץʘʥ ץʦʨʰʘסʘʥ ʦʨʪʘ 
ʞʘסʜʘʡʣʘʨʳʥʜʘ ʘʟʳץ-ʪװʣʽʢ, ʞʝʤʰᴇʧ ᴇʥʝʨʢᴅʩʽʙʽ ʤʝʥ ʙʘʣʘʤʘʣʳ ʞʘשʘʨʪʳʣʘʪʳʥ ʵʥʝʨʛʝʪʠʢʘʥʳש 
 ʘ ʪᴇʟʽʤʜʽ ʞᴅʥʝ ʩʦʥʳʤʝʥ ʙʽʨ ʤʝʟʛʽʣʜʝץץʘ, ʳʩʪʳץץʰʳʣʳשʫʘץ ʰʽʥװ ʘʤʪʘʤʘʩʳʟ ʝʪʫץ ʘʞʝʪʪʽʣʽʢʪʝʨʽʥץ
ʞʦסʘʨʳ ᴇʥʽʤʜʽ ʜʘץʳʣʜʘʨʜʳ ʽʟʜʝʫ ʞᴅʥʝ ʘʥʳץʪʘʫ װʰʽʥ ʝʣʝʫʣʽ ʥʝʛʽʟ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʆʩʳʥʜʘʡ 
ʜʘץʳʣʜʘʨʜʳש ʙʽʨʽ ïץʫʤʘʡ  ʞᴅʥʝ ʦʥʳש -ʜᴅʥʜʽ, ץʘʥʪʳ, ʪʝʭʥʠʢʘʣʳץ ʞᴅʥʝ ʰᴇʧʪʽ ʪװʨʣʝʨʽ.      

ɸʣʘʡʜʘ, ʩʦסשʳ ʞʳʣʜʘʨʳ  ᴅʣʝʤʜʝ  ʘʟʳץ-ʪװʣʽʢ ʪʘʧʰʳʣʳסʳʥʳש ᴇʩʫʽʥʝ, ᴅʩʽʨʝʩʝ ʤʘʣ 
ʰʘʨʫʘʰʳʣʳסʳʥʳש ʜʘʤʫʳ ʞᴅʥʝ ʦʩʳ ʩʘʣʘʥʳ ʞʝʤ-ʰᴇʧʧʝʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ, ʩʦʥʜʘʡ-ʘץ ʞʘʩʳʣ 
ʵʥʝʨʛʝʪʠʢʘ (ʙʠʦʦʪʳʥ) ʪʝʭʥʦʣʦʛʠʷʩʳʥ ʜʘʤʳʪʫ ץʘʞʝʪʪʽʣʽʛʽʥʝ ʙʘʡʣʘʥʳʩʪʳ סʘʣʳʤʜʘʨ ʤʝʥ 
ʤʘʤʘʥʜʘʨʜʳש ʝʨʝʢʰʝ ʥʘʟʘʨʳʥ ץʘʥʪ ײץʤʘʡʳ ʘʫʜʘʨʫʜʘ. ʉʝʙʝʙʽ, ʙײʣ ץʦʨʰʘסʘʥ ʦʨʪʘ ʬʘʢʪʦʨʣʘʨʳʥʳש 
ᴇʟʛʝʨʝʪʽʥ ʞʘסʜʘʡʣʘʨʳʥʜʘ ʞʦסʘʨʳ ʙʠʦʣʦʛʠʷʣʳץ ᴇʥʽʤʜʽʣʽʢʧʝʥ ʞᴅʥʝ ʠʢʝʤʜʽʣʽʢʧʝʥ ʩʠʧʘʪʪʘʣʘʪʳʥ ʢᴇʧ 
ʤʘץʩʘʪʪʳ ʧʘʡʜʘʣʘʥʫ ʜʘץʳʣʳ. 

 ʄʘץʘʣʘʜʘ ײץʤʘʡ ʜʘץʳʣʳʥʳש ʙʠʦʣʦʛʠʷʣʳץ ʝʨʝʢʰʝʣʽʛʽ, ʦʥʳ פʘʟʘץʩʪʘʥʜʘ ᴇʩʽʨʫʜʽש ʞʘʡ-ʢװʠʽ 
ʤʝʥ  ʧʘʡʜʘʣʘʥʫסʘ ʙʦʣʘʪʳʥ  ʩʦʨʪʪʘʨʳ ץʘʨʘʩʪʳʨʳʣסʘʥ.  ʆʨʪʘ ɸʟʠʷ ʝʣʜʝʨʽʥʜʝ ʪʘʥʳʤʘʣ ʙʦʣסʘʥ ʙײʣ 
ʤʘשʳʟʜʳ ʜʘץʳʣסʘ ץʘʟʽʨʛʽ ʫʘץʳʪʪʘ סʳʣʳʤ ʤʝʥ ʘʫʳʣʰʘʨʫʘʰʳʣʳץ ᴇʥʜʽʨʽʩʽʥʜʝ ʘʟ ʢᴇשʽʣ ʙᴇʣʽʥʝʪʽʥʽ 
ʘʪʘʧ ᴇʪʽʣʜʽ. ײפʤʘʡʜʳש ʞʦסʘʨʳ ᴇʥʽʤʜʽʣʽʛʽʥʝ, ʙʠʦʪʠʢʘʣʳץ ʞᴅʥʝ ʘʙʠʦʪʠʢʘʣʳץ ʵʢʦʣʦʛʠʷʣʳץ 
ʬʘʢʪʦʨʣʘʨסʘ ʪᴇʟʽʤʜʽʣʽʛʽʥʝ ʝʨʝʢʰʝ ʥʘʟʘʨ ʘʫʜʘʨʳʣʳʧ, ʦʥʳ  ʢᴇʧ ʤʘץʩʘʪʪʳ ʧʘʡʜʘʣʘʥʫ ʤװʤʢʽʥʜʽʛʽʥʝ 
ʙʘʡʣʘʥʳʩʪʳ ʢʝשʽʥʝʥ ᴇʩʽʨʫ ץʘʞʝʪʪʽʣʽʛʽʥʝ ʥʝʛʽʟʜʝʣʛʝʥ ʜᴅʣʝʣʜʝʨ ʢʝʣʪʽʨʽʣʛʝʥ. 

 ʂʣʠʤʘʪʪʳש ʞʘᴃʘʥʜʳץ ʞʳʣʳʥʫʳʥʘ ʞᴅʥʝ ᴇʩʽʤʜʽʢ ʙʠʦʤʘʩʩʘʩʳʥʘʥ ʪʘʟʘ, ʙʘʣʘʤʘʣʳ ʵʥʝʨʛʠʷʥʳ 
ʘʣʫ ʪʝʭʥʦʣʦʛʠʷʩʳʥʳש ʜʘʤʫʳʥʘ ʙʘʡʣʘʥʳʩʪʳ ʤᴅʩʝʣʝʥʽש ᴇʟʝʢʪʽʣʽʛʽ ʢᴇʨʩʝʪʽʣʛʝʥ. ɿʝʨʪʪʝʫ ʙʘʨʳʩʳʥʜʘ 
ᴆʟʙʝʢʩʪʘʥʥʘʥ  ʠʥʪʨʦʜʫʢʮʠʷʣʘʥסʘʥ ײפʤʘʡ ʜʘץʳʣʳʥʳ7 ש ʩʦʨʪʳ ʩײʨʳʧʪʘʣʳʧ, ʦʣʘʨʜʳש ʞʦסʘʨʳ ᴇʥʽʤ 
  ʘʥ 3-ʩʦʨʪ  ʛʝʢʪʘʨʳʥʘסʘʣץ ʨʘʜʳ. ɸʣײץ ʘʣʳʧʪʘʩʪʳʨʘʪʳʥ ʪᴇʨʪʝʫʽ ʛʝʢʪʘʨʳʥʘʥ 30,2-36,7ʮ ʜʝʡʽʥ ʜᴅʥץ
17,8  25,6ʮ ʜʝʡʽʥ ᴇʥʽʤʜʽ ץʘʤʪʘʤʘʩʳʟ ʝʪʪʽ. ײפʤʘʡ ʜʘץʳʣʳʥʳש  ʞʘשʘ ʩʦʨʪʪʘʨʳʥʳש ʩʘʣʳʩʪʳʨʤʘʣʳ 
ᴇʥʽʤʜʽʣʽʛʽʥ ʪʘʣʜʘʡ ʢʝʣʝ, ʨʝʩʧʫʙʣʠʢʘʤʳʟʜʳש ʦשʪװʩʪʽʢ-ʘʡʤʘץʪʘʨʳʥʜʘ ʝש ʞʦסʘʨʳ ᴇʥʽʤʽʥ ʪװʟʝʪʽʥ 
ᴆʟʙʝʢʩʪʘʥʜʳץ ʂʘʪʪʘ ʙʘʰ, ʅʘʡʤʘʥ, ʄʘʪץʘʡʳʨ, ᴆʟʙʝʢʩʪʘʥ ʘץ ʜᴅʥʜʽʩʽ  ʩʦʨʪʪʘʨʳʥ ᴇʥʜʽʨʽʩʢʝ ײʩʳʥʫסʘ 
ʪʦʣʳץ ʥʝʛʽʟ ʙʘʨ. 

ʊʽʨʝʢ ʩᴇʟʜʝʨ: ײפʤʘʡ, ʙʠʦᴇʥʽʤʜʽʣʽʢ, ʙʠʦʤʘʩʩʘ, ץʫʘשʰʳʣʳץץʘ ʪᴇʟʽʤʜʽʣʽʢ. 
 

ʂʽʨʽʩʧʝ. פʘʟʽʨʛʽ ʢʝʟʜʝ סʘʣʘʤʜʳץ ʢʣʠʤʘʪʪʳש ᴇʟʛʝʨʫʽ ʞʝʨʜʽש ʥʝʛʽʟʛʽ ʵʢʦʣʦʛʠʷʣʳץ 
ʧʨʦʙʣʝʤʘʣʘʨʳʥʳש ʙʽʨʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ, ʦʣ ʪʝʤʧʝʨʘʪʫʨʘʥʳש ʞʦסʘʨʳʣʘʫʳʤʝʥ, ʩʫ 

ʨʝʩʫʨʩʪʘʨʳ ʤʝʥ ʞʘʫʳʥ-ʰʘʰʳʥʥʳש ʘʟʘʶʳʤʝʥ, ʪʦʧʳʨʘץʪʳש ʪײʟʜʘʥʫʳ, ײץʨסʘץʰʳʣʳץ ʧʝʥ 
ʰᴇʣʝʡʪʪʝʥʫ ʘʡʤʘץʪʘʨʳʥʳש ʢʝשʝʶʽʤʝʥ ʙʽʨʛʝ ʞװʨʝʜʽ. [1-2, 36-102 ʙʝʪ] ʉʦʥʜʳץʪʘʥ ʦʨʪʘʥʳש 

 ʳʣʜʘʨʜʳץʳʤʝʥ ʩʠʧʘʪʪʘʣʳʥʘʪʳʥ ʜʘסʘʨʳʣʳסʦʣʘʡʩʳʟ ʩʝʙʝʧ ʰʘʨʪʪʘʨʳʥʘ ʪᴇʟʽʤʜʽʣʽʛʽ ʞʦץ
ʪʘשʜʘʧ ʘʣʫ ʘʫʳʣʰʘʨʫʘʰʳʣʳסʳ ʤʘʤʘʥʜʘʨʳʥʳש ʘʣʜʳʥʜʘ ʢװʥ ʪᴅʨʪʽʙʽʥʜʝ ᴇʪʢʽʨ ʤᴅʩʝʣʝʣʝʨʜʽש  
ʙʽʨʽʥʝ ʘʡʥʘʣʜʳ. ɽʣʽʤʽʟʜʽש ʢʦʥʪʠʥʠʪʘʣ ʢʣʠʤʘʪʳ ʳʩʪʳץ, ʞʘʟ ʤʘʫʩʳʤʳ ʢᴇʙʽʥʝ ײץʨסʘץ ᴇʪʝʪʽʥ 

ʦשʪװʩʪʽʢ ʞᴅʥʝ ʦשʪװʩʪʽʢ-ʰʳסʳʩ ʘʡʤʘץʪʘʨʳ װʰʽʥ ʤײʥʜʘʡ ʜʘץʳʣ ʪװʨʣʝʨʽʥʽש ʙʽʨʽ ײץʤʘʡ 
ʜʘץʳʣʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɽʣʽʤʽʟʜʽש ᴅʩʽʨʝʩʝ ײץʨסʘץʰʳʣʳץ, ʩʫʳ ʪʘʧʰʳ ʘʡʤʘץʪʘʨʜʘ ʞᴅʥʝ 
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ʪʦʧʳʨʘסʳ ʪײʟʜʘʣסʘʥ ʞʝʨʣʝʨʜʝ ʤʘʣ ʘʟʳסʳʥ  ʢᴇʙʝʡʪʫ ʤʘץʩʘʪʳʥʜʘ ʘʣסʘ ץʦʡʳʣסʘʥ ʤʽʥʜʝʪʪʝʨʜʽ 
ʰʝʰʫʜʝ ײץʤʘʡ ʜʘץʳʣʳ ʤʘשʳʟʜʳ ʨʦʣʴ ʘʪץʘʨʘʜʳ. 

 ץʘ ʘʩʪʳץʳʥʘʥ ʙʘʩסʝʨʝʢʰʝʣʽʛʽ ʞʘ ץʞᴅʥʝ ʙʠʦʣʦʛʠʷʣʳ ץʛʝʥʝʪʠʢʘʣʳ שʤʘʡ ᴇʩʽʤʜʽʛʽʥʽײפ

ʜʘץʳʣʜʘʨʳʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ ץʫʘשʰʳʣʳץץʘ ʪᴇʟʽʤʜʽ ᴇʩʽʤʜʽʢ, ʳʣסʘʣʜʳ ᴇʪʝ װʥʝʤʜʝʧ 
ʞײʤʩʘʡʜʳ, ʩʫסʘ ʜʝʛʝʥ ץʘʞʝʪʪʽʣʽʛʽ ʞװʛʝʨʽʜʝʥ 1,5-2 ʝʩʝ ʘʟ. ײפʤʘʡ ʙʽʨ ʞʳʣʜʳץ ʙʦʡʰʘש  

ʩʘʙʘסʳ ʪʽʢ ᴇʩʝʪʽʥ ᴇʩʽʤʜʽʢ, ʞʘץʩʳ ʙײʪʘץʪʘʥʘʜʳ, ᴇʟʝʛʽ ʙʦʨʧʳʣʜʘײ ץʣʧʘʤʝʥ ʪʦʣʪʳʨʳʣסʘʥ, ʪװʩʽ 
ʙʦʟסʳʣʪ ʞʘʩʳʣ, ʪʝʛʽʩ ʙʦʣʳʧ ʢʝʣʝʜʽ. ʉʘʙʘסʳʥʳץ שʘʣʳשʜʳסʳ 25-30 ʤʤ, ʦʨʪʘʩʳ ײץʨסʘץ 
ʥʝʤʝʩʝ ʙʘʣסʳʥʜʘʫ ʢʝʣʝʜʽ, ᴇʟʝʛʽ ʙʘʣסʳʥ ʞᴅʥʝ ʪᴅʪʪʽ.   

ʉʦʨʪʪʳש ʪװʨʽʥʝ ʙʘʡʣʘʥʳʩʪʳ ײץʤʘʡ ʩʘʙʘסʳʥʳש ᴇʟʝʛʽ ץʘʥʪʪʳʣʳסʳ  ᴅʨʪװʨʣʽ 
ʤᴇʣʰʝʨʜʝʛʽ ʰʳʨʳʥʤʝʥ ʥʝʤʝʩʝ ʢʝʫʝʢʪʽ  ʞʽשʽʰʢʝ ʧʘʨʝʥʭʠʤʘʩʳ ʘʫʘʤʝʥ ʪʦʣʪʳʨʳʣʫʳ ʤװʤʢʽʥ. 

ʉʘʙʘץ ʰʳʨʳʥʳʥʜʘ 18-19 ʧʘʡʳʟ ץʘʥʪ ʙʦʣʘʜʳ. 
 ʧʪʝʥʫװʞᴅʥʝ ʪ ץʪʳ, ʪʘʤʳʨʣʘʨʳ ʥʝʛʽʟʛʽ ᴇʟʝʛʽ ʞʦץʪʳ ᴅʨʽ ʤʳץʪʘʤʳʨʳ ʰʘʰʘ שʤʘʡʜʳײפ

ʪװʡʽʥʽʥʝʥ ʞʽשʽʰʢʝ, ײʟʳʥ ʞʽʧʰʝʣʝʨʽ ʘʨץʳʣʳ ʞʘʥ-ʞʘץץʘ 60-130 ʩʤ ץʘʰʳץʪʳץץʘ ʞᴅʥʝ  250-

300 ʩʤ ʪʝʨʝשʜʽʢʢʝ ʝʥʝʜʽ. ɽʢʽʥʰʽ ʨʝʪʪʽ ʪʘʤʳʨʣʘʨʳ 3-4 ʞʘʧʳʨʘץ ʧʘʡʜʘ ʙʦʣסʘʥ ʢʝʟʜʝ ʧʘʡʜʘ 
ʙʦʣʘʜʳ. ᴆʩʽʤʜʽʢʪʽש ʪװʪʽʢʪʝʥʫ ʢʝʟʽʥʜʝ  ʩʘʙʘץʪʳש ʪᴇʤʝʥʛʽ ʙʫʳʥʳʥʘʥ ʘʫʘ -ʪʽʨʝʢ ʪʘʤʳʨʣʘʨʳ 

ʧʘʡʜʘ ʙʦʣʘʜʳ, ʦʣʘʨ ʞʽʧʰʝʣʝʨ ʪװʨʽʥʜʝ ʩʦʟʳʣʳʧ, ʪʦʧʳʨʘץץʘ ʪʝʨʝש ʝʥʽʧ, ᴇʩʽʤʜʽʢʪʝʨʜʽײץ שʣʘʧ 
ʞʘʪʳʧ ץʘʣʫʳʥʘ ץʘʨʩʳ ץʳʟʤʝʪ ʝʪʽʧ,  ץʦʩʳʤʰʘ ץʦʨʝʢʪʝʥʫʜʽ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ. 

ʂװʰʪʽ ʜʘʤʳסʘʥ ʞᴅʥʝ ʪʝʨʝש ʢʝʪʝʪʽʥ ʪʘʤʳʨ ʞװʡʝʩʽ ײץʤʘʡסʘ ʳʣסʘʣ ʤʝʥ ץʦʨʝʢʪʽʢ 

ʟʘʪʪʘʨʜʳ ʢᴇʧʪʝʛʝʥ ᴇʩʽʤʜʽʢʪʝʨʛʝ  ץʦʣ ʞʝʪʽʤʜʽ ʝʤʝʩ ʪʦʧʳʨʘץʪʳש ʪʝʨʝץ שʘʙʘʪʪʘʨʳʥʘʥ ʘʣʫסʘ 
ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ɹײʣ ײץʤʘʡʜʳײץ שʨסʘץʰʳʣʳץץʘ ᴇʪʝ ʪᴇʟʽʤʜʽ ʞᴅʥʝ ʝʨʝʢʰʝ 

ʰʳʜʘʤʜʳʣʳסʳʤʝʥ, ʩʦʥʜʘʡ-ʘץ ʰʘʙʳʣסʘʥʥʘʥ ʢʝʡʽʥ ץʘʡʪʘ ᴇʩʫ ץʘʙʽʣʝʪʽʤʝʥ  ʪװʩʽʥʜʽʨʽʣʝʜʽ.  
ɼװʥʠʝ ʞװʟʽ ʙʦʡʳʥʰʘ 200 ʤʝʤʣʝʢʝʪ ײץʤʘʡ ʜʘץʳʣʳʥ ᴇʩʽʨʽʧ ʧʘʡʜʘʣʘʥʘʜʳ. ʉʦʥʳש 

ʽʰʽʥʜʝ ʝש ʽʨʽ ᴇʥʜʽʨʫʰʽʣʝʨʛʝ ɸפʐ, פʳʪʘʡ, ɾʘʧʦʥʠʷ, ɻʝʨʤʘʥʠʷ, ʌʨʘʥʮʠʷ, ɹʨʘʟʠʣʠʷ, 

ʀʪʘʣʠʷ, ʈʝʩʝʡ ʤʝʤʣʝʢʝʪʽ, ʀʥʜʠʷ, ʂʘʥʘʜʘ, ɸʚʩʪʨʘʣʠʷ, ʀʩʧʘʥʠʷ, ʄʝʢʩʠʢʘ, ʊװʨʢʠʷ, ʉʘʫʜ 
ɸʨʘʙʠʷʩʳ, ʅʠʛʝʨʠʷ, ʇʘʢʠʩʪʘʥ, ɺʴʝʪʥʘʤ, ʏʠʣʠ ʞᴅʥʝ ʪ.ʙ. ʤʝʤʣʝʢʝʪʪʝʨ ʞʘʪʘʜʳ. ɼᴅʩʪװʨʣʽ ʝש 

ʢᴇʧ ᴇʩʽʨʽʧ ᴇʥʜʽʨʫʰʽ ʤʝʤʣʝʢʝʪ ʙײʣ ʆשʪװʩʪʽʢ ɸʤʝʨʠʢʘ ʞᴅʥʝ ɸʬʨʠʢʘ, ʥʝʛʽʟʛʽ ʠʤʧʦʨʪʪʘʫʰʳ 
ʤʝʤʣʝʢʝʪʪʝʨ פʳʪʘʡ ʞᴅʥʝ ʄʝʢʩʠʢʘ. [3, 10 ʙʝʪ] 

ʊʄɼ ʤʝʤʣʝʢʝʪʪʝʨʽʥʜʝ ײץʤʘʡ ʜʘץʳʣʳ ʥʝʛʽʟʽʥʝʥ ʦשʪװʩʪʽʢ ʘʡʤʘץʪʘʨʜʘ ʐʳסʳʟ 

ʂʘʚʢʘʟʜʘ, ʄʦʣʜʦʚʘʜʘ, ʋʢʨʘʠʥʘʜʘ, ʩʦʥʜʘʡ ʘץ ʆʨʪʘ ɸʟʠʷ ʤʝʤʣʝʢʝʪʪʝʨʽʥʜʝ ʝʛʽʣʝʜʽ. ɽʣʽʤʽʟʜʝ 
ʰʳסʳʩ פʘʟʘץʩʪʘʥ ʟʦʥʘʣʘʨʳ ײץʤʘʡ ʜʘץʳʣʳʥ ᴇʩʽʨʫʜʝ ʙʦʣʘʰʘסʳ ʙʘʨ.  

ʂᴇʨʰʽʣʝʩ ᴆʟʙʝʢʩʪʘʥʥʳש, ʊװʨʢʤʝʥʩʪʘʥʥʳש ʩʫʳ ʪʘʧʰʳ ʘʫʜʘʥʜʘʨʳʥʜʘ ʞᴅʥʝ ʪײʟʜʳ 
ʪʦʧʳʨʘץʪʘʨʳʥʜʘ ײץʤʘʡ ʜʘץʳʣʳ ʞװʛʝʨʽ ʞᴅʥʝ ʙʘʩץʘʜʘ ʘʫʳʣʰʘʨʫʘʰʳʣʳץ ʜʘץʳʣʜʘʨʤʝʥ 
ʩʘʣʳʩʪʳʨסʘʥʜʘ ʢᴇʢ ʤʘʩʩʘʥʳ ʢᴇʧ ʙʝʨʫʽʥʝ ʙʘʡʣʘʥʳʩʪʳ ʢᴇʧʪʝʧ ʝʛʽʣʝʜʽ. ʉʫסʘʨʤʘʣʳ 

ʘʡʤʘץʪʘʨʜʘ ʞʦסʘʨʳ ʘʛʨʦʪʝʭʥʠʢʘ ʞʘסʜʘʡʳʥʜʘ, ʢᴇʢ ʤʘʩʩʘʩʳʥʳש ᴇʥʽʤʜʽʣʽʛʽ ᴅʨ ʛʝʢʪʘʨʜʘʥ 
1000 ʮʝʥʪʥʝʨʛʝ, ʜᴅʥʽ ʛʝʢʪʘʨʳʥʘʥ 100 ʮʝʥʪʥʝʨʛʝ ʜʝʡʽʥ ʞʝʪʝʜʽ [4-8, 24-163 ʙʝʪ]. 

 ʘʥʪץ ʳʥʜʘ 65-70 ʩʫ, 13-18%סʪʘʨʳʤʝʥ ʩʘʙʘץʳʣʳʥ ʞʠʥʘʫ ʢʝʟʽʥʜʝ ʞʘʧʳʨʘץʤʘʡ ʜʘײפ
ʙʦʣʘʜʳ, ʦʥʳש ʤײʥʜʘʡ ץʘʩʠʝʪʢʝ ʠʝ ʙʦʣʫʳ ʦʣʘʨʜʘʥ ʩװʨʣʝʤ ʜʘʡʳʥʜʘʫ ʢʝʟʽʥʜʝ ʙʘʣסʳʥ ʪװʨʽʥʜʝ 
ʥʝʤʝʩʝ ʜᴅʥ װʰʽʥ  ʧʘʡʜʘʣʘʥסʘʥʜʘ ʙʘʩץʘ ʜʘץʳʣʜʘʨ; ʞװʛʝʨʽ, ʘʨʧʘ, ʙʠʜʘʡ ʩʘʙʘʥʳʤʝʥ 

ʘʨʘʣʘʩʪʳʨסʘʥ ʢװʡʽʥʜʝ ʞʘץʩʳ ʧʘʡʜʘʣʘʥʫסʘ ʤװʤʢʽʥʰʽʣʽʢ ʙʝʨʝʜʽ. ɾװʛʝʨʽ ʞʘʧʳʨʘץʪʘʨʳ ʞʠʥʘʫ 
ʢʝʟʽʥʜʝ ᴅʜʝʪʪʝ ץʫʨʘʧ ץʘʣʘʜʳ (ʳʣסʘʣʜʳʣʳסʳ 35-45% ʙʦʣʘʜʳ) ʰʳʨʳʥʳ ʘʟ ʙʦʣʘʜʳ, ʦʥʳ ʪʝʢ 

ʰʳʨʳʥʜʳ ʦʪ-ʰᴇʧʪʝʨʤʝʥ ʘʨʘʣʘʩץʘʥʜʘ סʘʥʘ ʩװʨʣʝʤʛʝ ʞʘʨʘʤʜʳ ʙʦʣʘʜʳ. ɾװʛʝʨʽʥʽש 
ʩʘʙʘסʳʥʜʘ 7-9% ʢʝ ʜʝʡʽʥ ץʘʥʪ, ʘʣ ײץʨʘʧ ץʘʣסʘʥ ʩʘʙʘסʳʥʜʘ ץʘʥʪ ʦʜʘʥʜʘ ʘʟ ʙʦʣʘʜʳ. 

 ,ʛʝʨʽ ʜᴅʥʽʥʜʝ 60-75%  ʢʨʘʭʤʘʣװʤʘʡ ʜᴅʥʽʥʜʝ 70,91 % ʢʨʘʭʤʘʣ, 10,5% ʙʝʣʦʢ, ʘʣ ʞײפ

7-15% ʙʝʣʦʢ ʞᴅʥʝ 1 ʢʛ ײץʤʘʡ ʜᴅʥʽʥʜʝ 1,18-1,22, ʘʣ ʞװʛʝʨʽʥʽ1 ש ʢʛ ʜᴅʥʽʥʜʝ-1,34 ʘʟʳץ ʙʽʨʣʽʛʽ 
ʙʦʣʘʜʳ. ʆʩʳ ץʘʩʠʝʪʪʝʨʽ ʙʦʣʘ ʪײʨʘ ɽʣʽʤʽʟʜʝ ײץʤʘʡ ʝʛʽʧ ᴇʩʽʨʫ װʰʽʥ ץʦʣʘʡʣʳ ʞʘסʜʘʡʣʘʨ 

ʙʦʣʩʘʜʘ, ʙʽʨʘץ ʦʥʳש ʝʛʽʩʪʽʢ ʢᴇʣʝʤʽ ʙʘʨ ʙʦʣסʘʥʳ 2000 ʛʝʢʪʘʨʜʘʥ ʘʩʧʘʡʜʳ. ʆʥʳש ʜʘ ʙʘʩʳʤ 
ʢᴇʧʰʽʣʽʛʽʥ ʞʝʢʝ ʰʘʨʫʘʣʘʨ ʝʛʝʜʽ. 

 ,ʟʜʳײʩʳ ᴇʥʽʤ ʙʝʨʤʝʡʪʽʥ ʪץʳʣʜʘʨʳ ʞʘץʜʘ ץʘ ʘʫʳʣʰʘʨʫʘʰʳʣʳץʳʣʳ ʙʘʩץʤʘʡ ʜʘײפ

 ʩʳ ᴇʩʽʧ ʩʘʧʘʣʳץʳʥ ʞʝʨʣʝʨʜʝ ʞʘץʪʘʨʜʘ, ʞʝʨ ʘʩʪʳ ʩʫʣʘʨʳ ʞʘץʰʳʣ, ʩʫʳ ʪʘʧʰʳ ʘʡʤʘשʫʘץ
ᴇʥʽʤ ʙʝʨʝʜʽ. 

ʈʝʩʧʫʙʣʠʢʘʤʳʟʜʘ ײץʤʘʡ ʜʘץʳʣʳʥ ᴇʩʽʨʫ װʰʽʥ ʢʝשʽʥʝʥ ʧʘʡʜʘʣʘʥʘʪʳʥ ʝʛʽʩʪʽʢ ʞʝʨʣʝʨ 
ʙʘʨ. ʉʫʳ ʪʘʧʰʳ ʘʡʤʘץʪʘʨʜʘ ʞᴅʥʝ ʪʦʧʳʨʘסʳ ʘʫʳʨ ʩʘʟʜʘץ ʞʝʨʣʝʨʜʝ ʜʝ ײץʤʘʡ ʜʘץʳʣʳʥʘʥ 
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ʞʦסʘʨʳ ᴇʥʽʤ ʘʣʫסʘ ʙʦʣʘʜʳ. 
ʆʨʪʘ ɸʟʠʷʜʘ ʙײʨʳʥʥʘʥ ʝʛʽʧ ᴇʩʽʨʽʣʫʽʥʝ ץʘʨʘʤʘʩʪʘʥ, פʘʟʘץʩʪʘʥʜʘ ײץʤʘʡ ʜʘץʳʣʳ ʘʟ 

ʟʝʨʪʪʝʣʽʥʛʝʥ. ɽʣʽʤʽʟʜʽש ʩʫסʘʨʳʣʘʪʳʥ ʘʡʤʘץʪʘʨʳʥʜʘ ײץʤʘʡ ᴇʩʽʤʜʽʛʽʥʽש ʢᴇʧʪʝʛʝʥ ʩʦʨʪʪʘʨʳ 

ʝʛʽʣʝʜʽ. ɹʽʨʘץ ʦʣʘʨʜʳש ʙʠʦʣʦʛʠʷʣʳץ ʝʨʝʢʰʝʣʽʢʪʝʨʽ ʞʝʪʢʽʣʽʢʪʽ ʟʝʨʪʪʝʣʽʥʙʝʛʝʥ. ײפʤʘʡ 
ʜʘץʳʣʳʥʳש ʥʝʛʽʟʛʽ ʘʛʦʪʝʭʥʠʢʘʣʳץ ʤᴅʩʝʣʝʣʝʨʽ: ʝʛʫ ʢʝʟʝשʜʝʨʽ, ʪᴅʩʽʣʽ, ʪʳסʳʟʜʳסʳ, 

ʪʳשʘʡʪץʳʰʪʘʨʜʳש ᴅʩʝʨʽ, ʩʫסʘʨʫ ʨʝʞʠʤʽ ʟʝʨʪʪʝʫʣʝʨʜʽ ץʘʞʝʪ ʝʪʝʜʽ. 
ʆʨʪʘ ɸʟʠʷʜʘ ײץʤʘʡ ʜʘץʳʣʳʥ ᴇʩʽʨʫ ʙʘʨʳʩʳʥʜʘ ʞװʨʛʽʟʽʣʛʝʥ  ʟʝʨʪʪʝʫʣʝʨ ʩʫסʘʨʳʣʘʪʳʥ 

ʝʛʽʥʰʽʣʽʢ ʘʡʤʘץʪʘʨʜʘ ײץʤʘʡ ʜʘץʳʣʳʥ ᴇʩʽʨʫ ʢʝʟʽʥʜʝ ʪװʧ ץʘʣʳשʜʳסʳʥʳש ᴇʩʽʤʜʽʢʪʽש 

ᴇʥʽʤʜʽʣʽʣʽʛʽ ʤʝʥ ʩʘʧʘʩʳʥʘ ᴅʩʝʨʽ ʙʘʨ ʝʢʝʥʜʽʛʽ ʘʡʪʳʣסʘʥ. ᴆʟʙʝʢʩʪʘʥ סʘʣʳʤʜʘʨʳ ʜʘ ײץʤʘʡ 
ʜʘץʳʣʳʥ ᴇʩʽʨʫ ʢʝʟʽʥʜʝ, ץʘʪʘʨ ʘʨʘʣʘʨʳʥ 60 ʩʤ ץʘʰʳץʪʳץʪʘ ʝʛʫ ʩʭʝʤʘʩʳʥ ײʩʳʥסʘʥ. [4-7, 47-

88 ʙʝʪ] 
ʍ.ʈ.ʄʫʤʠʥʦʚ [5, 6 ʙʝʪ] ʍʦʨʝʟʤ ʦʘʟʠʩʽʥʜʝ ʞʝʨʛʽʣʽʢʪʽ ʜʠʭʘʥʜʘʨ ʪʘʨʘʧʳʥʘʥ ᴇʩʽʨʽʣʝʪʽʥ 

ʪװʨʣʽ ײץʤʘʡ ʩʦʨʪʪʘʨʳʥ ʝʛʫʜʽש ʞʝʨʛʽʣʽʢʪʽ ʝʛʫ ᴅʜʽʩʪʝʨʽʥ ʩʠʧʘʪʪʘסʘʥ. 

ɺ.ʃ.ɻʦʣʦʜʢʦʚʩʢʠʡ [6, 139-164 ʙʝʪ] ʆʨʪʘ ɸʟʠʷ ʨʝʩʧʫʙʣʠʢʘʣʘʨʳʥʳש ʞʝʨʣʝʨʽ, 
ʩʫסʘʨʳʣʤʘʡʪʳʥ ʘʫʜʘʥʜʘʨʳ װʰʽʥ ײץʤʘʡʜʳ ʧʽʰʝʥ ʘʣʫ ʤʘץʩʘʪʳʥʜʘ ץʘʪʘʨ ʘʨʘʣʳסʳʥ 70 ʩʤ 

ʞᴅʥʝ ץʘʪʘʨʜʘסʳ ᴇʩʽʤʜʽʢ ʘʨʘʣʳסʳʥ 30 ʩʤ ץʘʣʜʳʨʫʜʳ ײʩʳʥʘʜʳ.  
ɺ.ʊ.ʂʦʨʝʣʝʥʢʦ, ʉ.ɸ. ʄʘʟʫʨʠʥ ʩʫסʘʨʳʣʤʘʡʪʳʥ ʟʦʥʘʣʘʨʜʘ ײץʤʘʡʜʘʥ ʜᴅʥ, ʩװʨʣʝʤ 

ʞᴅʥʝ ʧʽʰʝʥ ʘʣʫ ʤʘץʩʘʪʳʥʜʘ ᴅʨʙʽʨ ײʷסʘ 1-2 ʞᴅʥʝ 3-4 ᴇʩʽʤʜʽʢ ץʘʣʜʳʨʳʧ 70ʭ70 ʩʭʝʤʘʩʳ 

ʙʦʡʳʥʰʘ ʢʚʘʜʨʘʪ ײʷʣʳ ᴅʜʽʩʪʝ ʝʛʫʜʽ ײʩʳʥʘʜʳ [7, 12-54 ʙʝʪ]. 
ʄʘʢʩʫʤʦʚ ɸ.ʅ ʊʘʞʽʢʩʪʘʥʥʳש ʩʫ ʤʝʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʽʣʛʝʥ ʞʝʨʣʝʨʽʥʜʝ ײץʤʘʡʜʳ 

ʩװʨʣʝʤ ʞᴅʥʝ ʧʽʰʝʥ װʰʽʥ ʝʛʽʧ ᴇʩʽʨʛʝʥʜʝ ץʘʪʘʨ ʘʨʘʣʳסʳʥ 45ʩʤ ʝʪʽʧ ʞʘʡ ץʘʪʘʨʣʘʧ ʝʛʫ, ʩʫ ʤʝʥ 
ʞʘʨʪʳʣʘʡ ץʘʤʪʘʤʘʩʳʟ ʝʪʽʣʛʝʥ ʞʝʨʣʝʨʜʝ ץʘʪʘʨ ʘʨʘʣʳסʳʥ 60ʩʤ, ʜᴅʥ װʰʽʥ ᴇʩʽʨʛʝʥʜʝ- 
60ʭ60ʭ2 ʩʭʝʤʘʩʳʥʜʘ, ʘʣ ʪץײʳʤ װʰʽʥ ᴇʩʽʨʛʝʥʜʝ 45ʭ45ʭ2 ʩʭʝʤʘʩʳʥʜʘ ʝʛʫ ײʩʳʥʳʩ ʝʪʽʣʛʝʥ [8, 

178 ʙʝʪ] 
ɸ.ɺ.ʄʫʭʠʥ ײץʤʘʡʜʳ ʜᴅʥ ʞᴅʥʝ ʧʽʰʝʥ ʘʣʫ ʤʘץʩʘʪʳʥʜʘ ץʘʪʘʨ ʘʨʘʣʘʨʳʥ 106 ʩʤ, 

 ʩʳʥʜʳ. [9, 151 ʙʝʪ]ײ ʘʪʘʨʣʘʧ ʝʛʫʜʽץ ʪʘץʧ ʘʨʘʣʘʨʳʥ 52 ʩʤ ʘʨʘʣʳװʳ ʪסʘʪʘʨʜʘץ
ᴆʩʫ ʢʝʟʝשʽʥʽש ʙʘʩʳʥʜʘ ʝʛʽʩʪʽʢʪʽש ʳʣסʘʣʤʝʥ ʞʘץʩʳ ʞʘʙʜʳץʪʘʣʫʳʥʘ ʙʘʡʣʘʥʳʩʪʳ 

ʩʝʙʽʣʛʝʥ ʫʘץʳʪʪʘʥ ʪʦʣʳץ ʪװʧʪʝʥʛʝʥʛʝ ʜʝʡʽʥ ײץʤʘʡ ʞʘʧʳʨʘץʪʘʨʳʥʳץ שʘʨץʳʥʜʳ ᴇʩʝʪʽʥʜʽʛʽ 

ʙʘʡץʘʣʘʜʳ. ײפʨסʘץ ʘʫʘ ʨʘʡʳʥʜʘ ײץʤʘʡ ʞʘʧʳʨʘץʪʘʨʳ ʰʠʳʨʰʳץʪʘʥʘʜʳ, ʙײʣ ʦסʘʥ ʙʫʣʘʥʫ 
ʞʘʟʳץʪʳסʳʥ ʢʽʰʽʨʝʡʪʫʛʝ ʢᴇʤʝʢʪʝʩʝʜʽ. ײפʤʘʡ ʞʘʧʳʨʘסʳ ʢʩʝʨʦʬʠʪʪʽ ײץʨʳʣʳʤʳʥʘ ʩᴅʡʢʝʩ, 

ʙʘʩץʘ ᴇʩʽʤʜʽʢʪʝʨʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ ʳʣסʘʣʜʳ ʝʜᴅʫʽʨ ʘʟ ʙʫʣʘʥʜʳʨʘʜʳ, ʩʦʥʜʳץʪʘʥ ʞʦסʘʨʳ 
ʪʝʤʧʝʨʘʪʫʨʘ ʤʝʥ ײץʨסʘץ ʘʫʘ ʙʦʣסʘʥ ʢʝʟʜʝ ᴇʩʽʤʜʽʢ ץʳʟʳʧ ʢʝʪʫʜʝʥ ʟʘʨʜʘʧ ʰʝʢʧʝʡʜʽ. [10, 3-9 
ʙʝʪ] 

ʈʝʩʝʡʜʽש ɽʚʨʦʧʘ ʙᴇʣʽʤʽʥʜʝ ʟʝʨʪʪʝʫʣʝʨʽʥʜʝ ײץʤʘʡ ʜʘץʳʣʳʥ ʝʛʫʜʽש ᴅʨ ʙʽʨ ʪװʧ 
ᴇʩʽʤʜʽʢʢʝ 200ʩʤ2 ץʘʣʜʳʨʳʧ ʝʛʫʜʽ ʞᴅʥʝ ʛʝʢʪʘʨʳʥʘ 70 ʢʛ ʥʦʨʤʘʜʘ ʞʘʡ ץʘʪʘʨʣʘʧ ʝʛʫʜʽ 

 ʩʳʥʘʜʳ.[11-12, 4-6 ʙʝʪ, 5-14 ʙʝʪ]ײ
 ʨʣʽ ʘʫʜʘʥʜʘʨʳʥʜʘ ʜᴅʥ, ʧʽʰʝʥװɽʚʨʦʧʘ ʙᴇʣʽʤʽʥʜʝ ʪ שʳʣʳ ʝʛʽʣʝʪʽʥ ʊʄɼ-ʥʳץʤʘʡ ʜʘײפ

ʘʣʫ װʰʽʥ ײץʤʘʡʜʳש ʞʘʡ ץʘʪʘʨʣʘʧ ʝʛʫ, ʢʚʘʜʨʘʪ ײʷʣʘʧ ʝʛʫ, ʢᴇʢ ʤʘʩʩʘ ʘʣʫ װʰʽʥ ץʦʣʤʝʥ 

ʰʘʰʳʧ ʝʛʫ ʞᴅʥʝ ʪʘʨ ץʘʪʘʨʣʘʧ ʝʛʫ ᴅʜʽʩʪʝʨʽ ץʦʣʜʘʥʳʣʜʳ. ɼᴅʥ ʘʣʫ װʰʽʥ ײץʤʘʡʜʳש ʢʚʘʜʨʘʪ-
 ʧװʤʘʡ ʢᴇʰʝʪʪʝʨʽ ʪײץ ʣ ᴅʜʽʩʪʝײʦʣʜʘʥʳʣʘʜʳ, ʙץ ʷʣʳ ʝʛʫ ᴅʜʽʩʽ 70ʭ70ʭ2-3 ʩʭʝʤʘʩʳײ

 ʧʢʝ ʜʝʡʽʥ ʙʦʣʘʜʳ, ʘʣ ʢᴇʢ ʤʘʩʩʘ  ʘʣʫװʪ שʧʪʝʥ 61,2 ʤʳװʪ שʳ ʛʝʢʪʘʨʳʥʘ 40,8 ʤʳסʜʳשʘʣʳץ
 ʧʢʝ ʜʝʡʽʥ, 60ʭ60ʭ6-7װʪ שʰʽʥ 45ʭ45ʭ6 ʩʭʝʤʘʜʘʥ ʝʛʽʧ ᴇʩʽʨʛʝʥʜʝ ʛʝʢʪʘʨʳʥʘʥ 295 ʤʳװ
ʩʭʝʤʘʩʳʥʜʘ ʝʢʢʝʥʜʝ ʛʝʢʪʘʨʳʥʘ 166 ʤʳש ʪװʧʪʝʥ 194 ʤʳש ʪװʧʢʝ ʜʝʡʽʥ, 70ʭ70ʭ6-8 

ʩʭʝʤʘʩʳʥʜʘ ʝʢʢʝʥʜʝ ʛʝʢʪʘʨʳʥʘ 122 ʤʳש ʪװʧʪʝʥ 163 ʤʳש ʪװʧʢʝ ʜʝʡʽʥ ʢᴇʰʝʪ ʙʦʣʫʳʥ 
 ʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ.[13,16 ʙ; 14, 28-30;15. 89-97ʙ;.16, 10 ʙʝʪ]ץ

ʂᴇʧʪʝʛʝʥ ʟʝʨʪʪʝʫʰʽʣʝʨ ʩʫסʘʨʳʣʘʪʳʥ ʞʝʨʣʝʨ װʰʽʥ ײץʤʘʡ ʝʛʫ ץʘʣʳשʜʳסʳʥʳש 
ʪᴇʤʝʥʜʝʛʽ ʩʭʝʤʘʣʘʨʳʥ ײʩʳʥʘʜʳ: ʜᴅʥ ʘʣʫ װʰʽʥ ï 70ʭ70, 60ʭ60, ʩװʨʣʝʤ װʰʽʥ-70ʭ70, 60ʭ60, 
ʢᴇʢ ʤʘʩʩʘ װʰʽʥ 50ʭ50. ɹײʥʜʘ ʞʘʡ ץʘʪʘʨʣʘʧ ʝʛʫ ᴅʜʽʩʽʥʝ ץʘʨʘסʘʥʜʘ, ʧʨʦʛʨʝʩʩʠʚʪʽ ᴅʜʽʩ 

ʩʠʧʘʪʳʥʜʘ ʢʚʘʜʨʘʪ-ײʷʣʳ ᴅʜʽʩʪʽ ʪʠʽʤʜʽ ʙʦʣʘʜʳ. ɹײʣ ᴅʜʽʩ ᴇʩʽʤʜʽʢʪʝʨʜʽש ʙʽʨʜʝʡ ʪʝʛʽʩ ᴇʩʫʽʥ, 
ʳʣסʘʣʜʳ, ץʦʨʝʢʪʽʢ ʟʘʪʪʘʨʜʳ, ʞʘʨʳץʪʳ ʞʘץʩʳ ʧʘʡʜʘʣʘʥʫʳʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ. ʂʚʘʜʨʘʪ-

 ʳסʙʘʨʣʳ שʣʘʨʜʳײʜʘʡ ʞʘʩʘʡʜʳ. ɹסʨʛʽʟʫʛʝ ʞʘװʳʪʪʘ ʞסʷʣʳ ʝʛʫ ᴅʜʽʩʽ ʢʫʣʴʪʠʚʘʮʠʷʥʳ ʝʢʽ ʙʘײ
 .ʘʨʪʫʳʥʘ ʢᴇʤʝʢʪʝʩʝʜʽ שᴇʥʽʤʜʽʣʽʛʽʥʽ שʜᴅʥ ʞᴅʥʝ ʢᴇʢ ʤʘʩʩʘʩʳ ᴇʥʽʤʽʥʽ שʤʘʡʜʳײץ
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ɾʘʤʙʳʣ ʦʙʣʳʩʳʥʳש ʘʫʳʣʰʘʨʫʘʰʳʣʳץ ʩʘʣʘʩʳʥʜʘ ײץʤʘʡ ʜʘץʳʣʳʥʳש ᴇʥʽʤʜʽʣʽʛʽʥ 
ʙʘסʘʣʘʫ ʞᴅʥʝ ʦʥʳ ᴇʥʜʽʨʫ װʰʽʥ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥ ᴇʩʽʨʫ ʪʝʭʥʦʣʦʛʠʷʩʳʥʳש ʥʝʛʽʟʛʽ 
ʵʣʝʤʝʥʪʪʝʨʽʥ ᴅʟʽʨʣʝʫ ᴇʟʝʢʪʽ ʤᴅʩʝʣʝ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ.[18, 183-190 ʙ] 

ɾʘʤʙʳʣ ʦʙʣʳʩʳʥʜʘ ʥʝʛʽʟʛʽ ʘʫʳʣʰʘʨʫʘʰʳʣʳץ ʜʘץʳʣʜʘʨʳ ʢᴇʢᴇʥʽʩ, ץʘʥʪ 
 ʩʳ ʜʘʤʳʧץʳʜʘ ʞʘסʳʣʜʘʨʳʥ ʞʝʪʽʣʜʽʨʫʤʝʥ ʙʽʨʛʝ ʤʘʣ ʰʘʨʫʘʰʳʣʳץʜʘ ץʳʟʳʣʰʘʩʳ, ʘʩʪʳץ

ʢʝʣʝʜʽ. ɹײʣ, ʞʦשʳʰץʘ, ʞװʛʝʨʽ, ʙײʨʰʘץ ʜʘץʳʣʜʘʨʳʥ ʞᴅʥʝ ʙʘʩץʘʜʘ ʝʛʽʥʜʝʨʜʽ ʝʛʽʧ ᴇʩʽʨʫ 
ʝʩʝʙʽʥʝʥ ʤʘʣ ʘʟʳץʪʳץ ʜʘץʳʣʜʘʨʜʳʜʘ ʢᴇʙʝʡʪʫʜʽ ʪʘʣʘʧ ʝʪʝʜʽ.  

 ʨʝʪʽʥʜʝ ɾʘʤʙʳʣ ץʘʞʝʪʪʽ ʘʟʳץ ʤʘʣʜʘʨʳʥʘ ץʳʣʜʘʨʳʥ ʘʫʳʣʰʘʨʫʘʰʳʣʳץʤʘʡ ʜʘײפ

ʦʙʣʳʩʳʥʜʘ ʢʝשʽʥʝʥ ʪʘʨʘʪʳʧ ʝʥʛʽʟʫʛʝ, ʦʣʘʨʜʳ ᴇʩʽʨʫ, ᴇʥʜʽʨʫ ʞᴅʥʝ ʪװʨʣʽ ʤʘץʩʘʪʪʘʨסʘ 
ʧʘʡʜʘʣʘʥʫ ʞʘʡʣʳ סʳʣʳʤʠ ʥʝʛʽʟʜʝʣʛʝʥ ײʩʳʥʳʤʜʘʨʜʳש ʞʦץʪʳסʳ ʢʝʜʝʨʛʽ ʙʦʣʫʜʘ. ײפʤʘʡ 

ʜʘץʳʣʜʘʨʳʥʳש ʜᴅʥʽ ʤʝʥ ʧʽʰʝʥʽʥʽש ʞʦסʘʨʳ ʞᴅʥʝ ʪײʨʘץʪʳ ᴇʥʽʤʽʥ ʘʣʫʜʳש ʥʝʛʽʟʛʽ 
ʰʘʨʪʪʘʨʳʥʳש ʙʽʨʽ ï ʦʥʳ ᴇʩʽʨʫʜʽש ʠʥʥʦʚʘʮʠʷʣʳץ ʪʝʭʥʦʣʦʛʠʷʩʳʥ ʞʝʪʽʣʜʽʨʫ ץʘʞʝʪ ʙʦʣʳʧ 
ʪʘʙʳʣʘʜʳ. ײפʤʘʡ ʜʘץʳʣʳʥ ʧʘʡʜʘʣʘʥʫʜʳש ʰʘʨʫʘʰʳʣʳץ ʙʘסʳʪʳ ʞᴅʥʝ ʦʥʳש ʪװʨʣʽ ʪʦʧʳʨʘץ-

ʢʣʠʤʘʪʪʳץ ʘʡʤʘץʪʘʨʜʘ ᴇʩʽʨʽʣʫʽ ʪʝʭʥʦʣʦʛʠʷʥʳש ᴅʨʙʽʨ ʙᴇʣʽʛʽʥʝ ʞʝʢʝ ʜʘʨʘ סʳʣʳʤʠ 
ʥʝʛʽʟʜʝʣʛʝʥ ʪʝʭʥʦʣʦʛʠʷʥʳ ץʦʣʜʘʥʫʜʳ, ʦʥʳש ʽʰʽʥʜʝ ʪʦʧʳʨʘץʪʳש ʩʫ ʨʝʞʠʤʽ ʤʝʥ 

ʤʠʥʝʨʘʣʜʳץ ʪʳשʘʡʪץʳʰʪʘʨʜʳש ʪװʨʣʽ ʘʨʘ ץʘʪʳʥʘʩʪʘʨʳʥʜʘ ײץʤʘʡ ʜʘץʳʣʜʘʨʳʥʳש 
ᴇʥʽʤʜʽʣʽʛʽʥ ʘʥʳץʪʘʫ ʤʘשʳʟʜʳ סʳʣʳʤʠ ʟʝʨʪʪʝʫ ʞװʨʛʽʟʫʜʽ  ץʘʞʝʪ ʝʪʝʜʽ. .[19, 513-517 ʙ] 

ɿʝʨʪʪʝʫ ᴅʜʽʩʪʝʨʽ ʤʝʥ ʤʘʪʝʨʠʘʣʜʘʨʳ. ײפʤʘʡ ʜʘץʳʣʳʥʳש ɾʘʤʙʳʣ ʦʙʣʳʩʳ 

ʞʘסʜʘʡʳʥʜʘסʳ ʙʠʦʣʦʛʠʷʣʳץ ʞᴅʥʝ ʵʢʦʣʦʛʠʷʣʳץ ʝʨʝʢʰʝʣʽʢʪʝʨʽʥ ʘʥʳץʪʘʫ ʞᴅʥʝ ᴆʟʙʝʢʩʪʘʥ 
ʩʝʣʝʢʮʠʦʥʝʨʣʝʨʽʥʝʥ ʘʣʳʥסʘʥ ʠʥʪʨʦʜʫʢʮʠʷʣʘʥסʘʥ ʩʦʨʪʪʘʨʜʳ ʟʝʨʪʪʝʫ ʤʘץʩʘʪʳʥʜʘ ɾʘʤʙʳʣ 

ʦʙʣʳʩʳ ʍʘʣʳץʘʨʘʣʳץ ʊʘʨʘʟ ʠʥʥʦʚʘʮʠʷʣʳץ ʠʥʩʪʠʪʫʪʳʥʳש ʘʛʨʦʙʠʦʣʦʛʠʷʣʳץ ʩʪʘʥʮʠʷʩʳʥʜʘ 
ʦʨʥʘʣʘʩץʘʥ ʪᴅʞʽʨʠʙʝʣʽʢ-ᴇʥʜʽʨʽʩʪʽʢ ʪʝʣʽʤʜʝʨʽʥʜʝ ʟʝʨʪʪʝʫ ʞײʤʳʩʪʘʨʳ ʞװʨʛʽʟʽʣʜʽ. ʆʥʜʘ 
 ץʤʦʨʬʦʣʦʛʠʷʣʳ-ץʙʠʦʣʦʛʠʷʣʳ שᴇʩʫ, ʜʘʤʫ ʜʠʥʘʤʠʢʘʩʳʥʳ שʳʣʳʥʳץʤʘʡ ʜʘײץ

ʝʨʝʢʰʝʣʽʢʪʝʨʽʥʽש, ᴇʥʽʤʜʽʣʽʛʽʥʽש ʞᴅʥʝ ʦʥʳש ʝʛʫ ʩʭʝʤʘʣʘʨʳʥʳײץ שʨʳʣʳʤʳʥʳש ʞᴅʥʝ 
ᴇʩʽʤʜʽʢʪʽש ʪװʧ ץʘʣʳשʜʳץʪʘʨʳʤʝʥ ʙʘʡʣʘʥʳʩʪʳʣʳסʳ ʟʝʨʪʪʝʣʽʥʜʽ. 

ʊᴅʞʽʨʠʙʝ ʫʯʘʩʢʝʩʽʥʜʝ ʪʦʧʳʨʘײץ ץʥʘʨʣʳסʳʥ ʘʨʪʪʳʨʫ ʤʘץʩʘʪʳʥʜʘ ײץʤʘʡ ʜʘץʳʣʳʥʳש 
7 ʩʦʨʪ װʣʛʽʣʝʨʽ ʟʝʨʪʪʝʣʜʽ. ɹʘʨʣʳץ ʞײʤʳʩ ʜʘʣʘ ʪᴅʞʽʨʠʙʝʩʽʥʜʝ ʞװʨʛʽʟʫ ᴅʜʽʩʪʝʤʝʩʽʥʝ ʩᴅʡʢʝʩ 
 .ʡʳʤʜʘʩʪʳʨʳʣʜʳײ

ʊᴅʞʽʨʠʙʝ ײʩʘץ ʤᴇʣʜʝʢʪʽ, ʤᴇʣʜʝʢ ʘʫʜʘʥʳ 21 ʤ2 (10ʭ2,1), 7 ʥײʩץʘʜʘʥ ʪײʨʘʜʳ. ɾʘʣʧʳ 
ʘʫʜʘʥʳ 900 ʤ2 (45ʭ20). 

ɾʝʨ ʇʅ-3-35 ʪʝʤʽʨ ʩʦץʘʩʳʤʝʥ 25-30 ʩʤ ʪʝʨʝשʜʽʢʪʝ 2018-2019 ʞʳʣʜʘʨʳʥʳש ʩᴅʫʽʨ 
ʘʡʳʥʳש ʙʽʨʽʥʰʽ ʦʥ ʢװʥʜʽʛʽʥʜʝ ʞʳʨʪʳʣʜʳ. ʄʘʣʘʣʘʫ ʞᴅʥʝ ʪʳʨʤʘ ʩʘʣʫ ï 20 ʩᴅʫʽʨʜʝ 
ʞװʨʛʽʟʽʣʜʽ. פʘʪʘʨ ʘʨʘʩʳʥʳש ʝʥʽ 70 ʩʤ ײץʨʘʜʳ. ױʨʳץ ץʦʣʜʘʥ ʩʝʙʽʣʜʽ.  

ɿʝʨʪʪʝʫ װʰʽʥ ʝʥʛʽʟʫʛʝ ʞᴅʥʝ ᴇʥʜʽʨʽʩʪʽʢ ʞʦʣʤʝʥ ʩʝʙʫʛʝ ʝץ שʦʣʘʡʣʳ ʙʦʣʳʧ ʪʘʙʳʣʘʪʳʥ 
ʪᴇʤʝʥʜʝʛʽ װʣʛʽ ʩʦʨʪʪʘʨ ʟʝʨʪʪʝʣʽʥʜʽ: 

-Ϩϰʤʘʡ - ײʨʳץץʘ ʞᴅʥʝ ʤʘʣ ʘʟʳסʳ װʰʽʥ 2-ʰʳʥʘʡʳ ʪװʨ, çᴆʟʙʝʢʩʪʘʥ ʝʨʛʝʞʝʡʣʽʩʽè, 
çᴆʟʙʝʢʪʽש ʘץ ʜᴅʥʜʽʩʽè 

-Ϩϰʤʘʡ ï çʂʘʪʪʘ ʙʘʰè, çɽʨʛʝʞʝʡʣʽè, ײʨʳץץʘ- ʝʢʽʥʰʽ  ʨʝʧʨʦʜʫʢʮʠʷ; 

-Ϩϰʤʘʡ ï çʄᴅʪץʘʡʳʨè, çפʦץʘʥ ץʳʟʳʣ ʩʦʨʪʳè, çʅʘʡʤʘʥè - ʤʘʣ ʘʟʳסʳ װʰʽʥ,  2017 
ʞʳʣסʳ ᴇʟʙʝʢ ʨʝʧʨʦʜʫʢʮʠʷʩʳʥʳ1 ש-ʰʽ װʣʛʽ ʩʦʨʪʳ; 

ɸʣסʘʰץʳ ʩʫסʘʨʫ ʞᴅʥʝ ʦסʘʥ ץʦʩʘ ʘʤʤʠʘʢʪʳ ʩʝʣʠʪʨʘʤʝʥ װʩʪʝʧ ץʦʨʝʢʪʝʥʜʽʨʫ ʤʘʤʳʨ 
ʘʡʳʥʜʘ ʞװʨʛʽʟʽʣʜʽ. ʉʫסʘʨʫ ʘʣʜʳʥʜʘ ʞᴅʥʝ ʦʜʘʥ ʢʝʡʽʥ ʘʨʘʤʰᴇʙʽʥ ʦʪʘʫ, ʪʦʧʳʨʘץʪʳש 
 .ʨʛʽʟʽʣʜʽװʤʳʩʪʘʨʳ ʞײʦʧʩʳʪʫ ʞץ ʟʫ ʞᴅʥʝײʳʥ ʙסʘʙʳʨʰʘץ

 ʳʥ ʢᴇʙʝʡʪʫʛʝסʳʟʜʳסʩʘʪʪʘ ʝʢʢʝʥʜʝ ᴇʩʽʤʜʽʢ ʪʳץʤʘ ץʪʳץʳʣʳʥ ʤʘʣ ʘʟʳץʤʘʡ ʜʘײפ
ʙʦʣʘʜʳ, ʩʝʙʝʙʽ ᴇʩʽʤʜʽʢʪʽש ʪʳסʳʟʜʳסʳʥʘ ץʘʨʘʡ ʞʘʧʳʨʘץ-ʧʽʰʝʥ ʤʘʩʩʘʩʳʥʳש ʰʳסʳʤʳ ʘʨʪʘ 

ʙʘʩʪʘʡʜʳ. ᴆʩʽʤʜʽʢ ʩʘʥʳʥʳש ʪʳסʳʟʜʳסʳ ʘʨʪʫʳʤʝʥ ʢᴇʢ ʧʽʰʝʥ ʤʘʩʩʘʩʳʥʳש ᴇʥʽʤʜʽʣʽʛʽʜʝ 
ʘʨʪʘʪʳʥʜʳסʳ ʘʥʳץʪʘʣʜʳ.  

70ʭ70 ʢʚʘʜʨʘʪ ʩʭʝʤʘʜʘ ʝʛʽʣʛʝʥ ײץʤʘʡʜʳש ᴇʥʽʤʜʽʣʽʛʽ ᴅʨ ʙʽʨ ʛʝʢʪʘʨʜʘ 102-122 ʤʳש ʪװʧ 

ᴇʩʽʤʜʽʢ ʙʦʣסʘʥʜʘ, 60ʭ60 ʩʭʝʤʘʜʘ ʝʛʽʣʛʝʥ ʘʣץʘʧʪʘ ᴅʨ ʙʽʨ ʛʝʢʪʘʨʜʘ 166-194 ʤʳש ᴇʩʽʤʜʽʢ 
ʙʦʣסʘʥʜʘ ʞʦסʘʨʳ ʙʦʣʘʪʳʥʜʳסʳ ʘʥʳץʪʘʣʳʥʜʳ.  

 ʳ ᴇʩʽʤʜʽʢ ʘʨʘʩʳ 20 ʩʤ (ʙʽʨ ʛʝʢʪʘʨʜʘסʘʪʘʨʜʘץ ʘʪʘʨ ʘʨʘʩʳ 70, 60, ʞᴅʥʝ 50 ʩʤ, ʞᴅʥʝפ
79-111 ʤʳש ʪװʧ ᴇʩʽʤʜʽʢ ʙʦʣסʘʥʜʘ) ʢᴇʢ ʧʽʰʝʥ ʰʳסʳʤʜʳʣʳסʳ ʛʝʢʪʘʨʳʥʘʥ 120-137ʮ ײץʨʘʜʳ. 
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ɸʟʳץ ʙʽʨʣʽʛʽʥʝ ʝʩʝʧʪʝʛʝʥʜʝ ײץʤʘʡʜʳש ʢᴇʢ ʧʽʰʝʥʽʥʝʥ ʘʣʳʥסʘʥ ᴇʥʽʤʜʽʣʽʢ ʞᴅʥʝ ʩʽשʽʤʜʽ 
ʧʨʦʪʝʠʥ ᴇʩʽʤʜʽʢʪʝʨʜʽש ʪʳסʳʟʜʳʣʳסʳʥʘ ʪᴅʫʝʣʜʽ ʝʢʝʥʜʽʛʽ ʘʥʳץʪʘʣʜʳ (1-ʂʝʩʪʝ). 

 
1-ʢʝʩʪʝ ï ײפʤʘʡʜʳש ʩװʪʪʝʥʽʧ-ʙʘʣʘʫʳʟʜʘʥʫ ʢʝʟʽʥʜʝʛʽ ʢᴇʢ ʧʽʰʝʥ ʤʘʩʩʘʩʳʥʳש ᴇʥʽʤʜʽʣʽʛʽ 

(ᴆʟʙʝʢʩʪʘʥ çɽʨʛʝʞʝʡʣʽʩʽè ʩʦʨʪʳ) 
 

ʉʭʝʤʘ  ʐʘʙʳʣסʘʥ 
ᴇʩʽʤʜʽʢ ʩʘʥʳ 

ʂᴇʢ ʧʽʰʝʥʥʽש 
ᴇʥʽʤʜʽʣʽʛʽ, ʮ/ʛʘ 

ɸʟʳץ ʙʽʨʣʽʛʽ ʉʽשʽʤʜʽ 
ʧʨʦʪʝʠʥ, ʢʛ/ʛʘ 

70ʭ70 20,4 120,15 8411 490 

60ʭ60 27,4 136,50 9559 568 
50ʭ50 40,0 120,50 8436 482 

 

ɽʛʫ ʪʳסʳʟʜʳסʳʥʘ ʙʘʡʣʘʥʳʩʪʳ ᴇʩʽʤʜʽʢʪʝʨʜʝ ʞʘʧʳʨʘץʪʘʨʜʳש ʩʘʙʘסʳʥʳש ʞᴅʥʝ 
ʩʳʧʳʨʪץʳ ʙʘʩʳʥʳש ᴇʟ-ʘʨʘ ץʘʪʳʥʘʩʳ ᴇʟʛʝʨʝʜʽ. ɽʛʽʩ ᴇʪʝ ʪʳסʳʟ ʙʦʣʩʘ ʩʘʙʘץʪʘʨʳ ʢᴇʧ ʙʦʣʘʜʳ, 

ʩʳʧʳʨʪץʳ ʙʘʩʪʘʨʳ ʞᴅʥʝ ʞʘʧʳʨʘץʪʘʨʳ ʘʟ ʙʦʣʘʜʳ. ײפʤʘʡʜʳש ʢʝʰ ʧʽʩʝʪʽʥ ʞᴅʥʝ ʦʨʪʘ ʧʽʩʝʪʽʥ 
ʩʦʨʪʪʘʨʳʥʳש ᴇʥʽʤʜʽʣʽʛʽ ʪʝʟ ʧʽʩʝʪʽʥ ʩʦʨʪʪʘʨסʘ ץʘʨʘסʘʥʜʘ ʞʦסʘʨʳ ʙʦʣʘʜʳ, ʪʝʟ ʧʽʩʝʪʽʥ  ײץʤʘʡ 

ʩʦʨʪʪʘʨʳ ʜᴅʥ ʞᴅʥʝ ʢᴇʢ ʤʘʩʩʘ ʘʣʫ װʰʽʥ ʝʛʫʛʝ ʪʦʣʳץ ʞʘʨʘʤʜʳ ʢʝʣʝʜʽ (2-ʂʝʩʪʝ). 
 
2-ʢʝʩʪʝ ï ᴆʩʽʤʜʽʢ ʪʳסʳʟʜʳסʳʥʘ ץʘʨʘʡ ʩװʪʪʝʥʽʧ-ʙʘʣʘʫʳʟʜʘʥʫ  ʢʝʟʽʥʜʝ ײץʤʘʡʜʳש ʢᴇʢ 

ʧʽʰʝʥ ᴇʥʽʤʜʽʣʽʛʽʥʽײץ שʨʳʣʳʤʳ (ᴆʟʙʝʢʩʪʘʥ çɽʨʛʝʞʝʡʣʽʩʽè ʩʦʨʪʳ) 

 
ʉʭʝʤʘ  ɹʘʨʣʳסʳ, ʮ/ʛʘ ʉʦʥʳש ʽʰʽʥʜʝ 

ʜᴅʥ ʰʳסʳʤʳ ʞʘʧʳʨʘץʪʘʨʳ ʩʘʙʘסʳ 
ʮ/ʛʘ % ʮ/ʛʘ % ʮ/ʛʘ % 

70ʭ70 445,0 91,3 20,6 55,8 12,5 297,9 66,9 

60ʭ60 505,9 99,8 19,7 60,8 12,0 345,3 68,3 
50ʭ50 446,1 99,5 22,3 61,6 13,8 285,0 63,9 

 
ɼʝʤʝʢ, ʪʦʧʳʨʘץ ʳʣסʘʣʳʥʳש ʞʝʪʽʤʩʽʟʜʽʛʽ ʤʝʥ ʘʫʘ ʪʝʤʧʝʨʘʪʫʨʘʩʳʥʳש ʰʝʢʪʝʥ ʪʳʩ 

ʞʦסʘʨʳʣʳסʳ ײץʤʘʡ ᴇʩʽʤʜʽʢʪʝʨʽʥʽש ʜʘʤʫʳʥ ʝʨʽʢʩʽʟ ʞʝʜʝʣʜʝʪʽʧ, ᴇʩʫ ʢʝʟʝשʽʥʽײ שʟʘץʪʳסʳʥʘ 
ʞᴅʥʝ ʩʦʥʜʘʡ-ʘץ ʜᴅʥ ᴇʥʽʤʽʥʝ ᴅʩʝʨ ʝʪʝʜʽ. 

 ,(ʳʟʳʣ ʩʦʨʪʳץ ʘʥץʦפ ,ʜᴅʥʜʽʩʽ ץʘ שᴆʟʙʝʢʪʽ) שʩʦʨʪʪʘʨʳʥʳ שʙʦʡʰʘ שʳʣʳʥʳץʤʘʡ ʜʘײפ

ʩʦʥʜʘʡ-ʘץ ʦʨʪʘʰʘ ʙʦʡʰʘש ʩʦʨʪʪʘʨʳʥʘ ʂʘʪʪʘ ʙʘʰ, ʄᴅʪץʘʡʳʨ, ʅʘʡʤʘʥ ʩʦʨʪʪʘʨʳ ʙʦʣʩʘ ʙʦʡʳ 
 ʘ ʩʦʨʪʪʘʨ ɽʨʛʝʞʝʡʣʽ, ᴆʟʙʝʢʽʩʪʘʥ ʝʨʛʝʞʝʡʣʽʩʽ ʩʦʨʪʪʘʨʳ ʙʦʣʜʳ. ᴆʩʫ ʜʠʥʘʤʠʢʘʩʳץʳʩץ

ʙʦʡʳʥʰʘ ʙʦʡʳ ʙʦʡʰʘש ʩʦʨʪץʘ ᴆʟʙʝʢʽʩʪʘʥ ʘץ ʜᴅʥʜʽʩʽ ʩʦʨʪʳʥʳש ᴇʩʫ ʵʥʝʨʛʠʷʩʳʥʳש 
ʞʦסʘʨʳʣʳסʳʥ ʢᴇʨʩʝʪʪʽ. 

ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʩʽ ʞᴅʥʝ ʦʣʘʨʜʳ ʪʘʣץʳʣʘʫ. ʊᴅʞʽʨʠʙʝʜʝ ʘʥʳץʪʘʣסʘʥʜʘʡ ʢᴇʧʪʝʛʝʥ 

ʙʦʡʰʘײץ שʤʘʡ ʩʦʨʪʪʘʨʳ ɾʘʤʙʳʣ ʦʙʣʳʩʳʥʳש ʢʣʠʤʘʪ ʞʘסʜʘʡʣʘʨʳʥʜʘ ʪᴇʟʽʤ ʙʝʨʝ ʘʣʤʘʡ  
ʢװʰʪʽ ʞʝʣʜʽש ᴅʩʝʨʽʥʝʥ ʪʘʤʳʟ ʞᴅʥʝ ץʳʨײץʡʝʢ ʘʡʣʘʨʳʥʜʘ ʜᴅʥ ʙʘʩʳʥ ʢᴇʪʝʨʝ ʘʣʤʘʡ ײץʣʘʧ 

 ʜʘʧ ʘʣʳʧשʘ ʞᴅʥʝ ʪʝʟ ʧʽʩʝʪʽʥ  ʩʦʨʪʪʘʨʜʳ ʪʘץʳʩץ ʪʘʥ ʪᴅʞʨʠʙʝʜʝ ʙʦʡʳץʘʣʜʳ. ʉʦʥʜʳץ
 ʘʥʳʥʜʘʡ  ʙʦʡʳסʪʘʣץʨʛʽʟʜʽʢ. ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʩʽʥʜʝ ʘʥʳײʤʳʩʪʘʨʳʥ ʞײʳʣʳʤʳ ʟʝʨʪʪʝʡ ʞס
ʦʨʪʘʰʘ ʞᴅʥʝ ץʳʩץʘ ʩʦʨʪʪʘʨ ʞʝʣ ʞᴅʥʝ ʙʘʩץʘʜʘ ʪʘʙʠסʠ ʞʘסʜʘʡʣʘʨʜʘ ʪᴇʟʽʤʜʽ ʢʝʣʜʽ.  

ʂᴇʢ ᴇʥʽʧ ʰʳץץʘʥ ʩʦש ʙʽʨ ʘʡ ʙʦʡʳ ʘʫʘ ʨʘʡʳ ʳʩʪʳץ ʞᴅʥʝ ײץʨסʘץ, ᴅʨʽ ʞʝʣʜʽ ʙʦʣʜʳ. 
ɾʘʧʳʨʘץʪʘʨ ʩʘʨסʘʡʳʧ, ʙװʨʽʩʝ ʙʘʩʪʘʜʳ. ɾװʡʝʢʧʝʥ ʝʛʫ ᴇʥʛʝʥ ᴇʩʢʽʥʥʽש ʪʘʤʳʨʰʘʣʘʨʳ 

ʜʘʤʠʪʳʥ ʪʦʧʳʨʘץ ץʘʙʘʪʳʥʳװ שʥʝʤʽ ʳʣסʘʣ ʙʦʣʳʧ ʪײʨʫʳʥ ʪʘʣʘʧ ʝʪʝʜʽ. ɾʘʫʳʥ-ʰʘʰrʥ 
ʙʦʣʤʘʩʘ ʞᴅʥʝ ʩʫסʘʨʳʣʤʘʩʘ, ʞװʡʝʢʪʝʨ ʪʝʛʽʩ ʞʝʨʛʝ ץʘʨʘסʘʥʜʘ ʞʳʣʜʘʤʳʨʘץ ʢʝʙʝʜʽ ʜʝ, 
ᴇʩʽʤʜʽʢ ʳʣסʘʣʜʳש ʪʘʧʰʳʣʳסʳʥ ʩʝʟʝ ʙʘʩʪʘʡʜʳ. ʆʜʘʥ ʩʦש ʘʛʨʦʰʘʨʘʣʘʨʜʳץ שʘʞʝʪʪʽ ʢʝʰʝʥʽ 

ᴇʪʢʽʟʽʣʜʽ: ץʦʧʩʳʪʫ, ʦʪʘʫ. ʆʩʳ ʢʝʟʝשʜʝ ץʦʩʳʤʰʘ ʪʘʤʳʨʣʘʨ ץʘʨץʳʥʜʳ ᴇʩʝ ʙʘʩʪʘʡʜʳ, ʙײʣ 
ᴇʩʽʤʜʽʢʪʽש ʛװʣʜʝʫ ʩʘʪʳʩʳʥʘ ʜʝʡʽʥ ץʘʨץʳʥʜʳ ʜʘʤʫʳʥʘ ʤװʤʢʽʥʜʽʢ ʞʘʩʘʡʜʳ. ᴆʩʽʤ ᴅʩʽʨʝʩʝ 

ʙʦʡʰʘש ʩʦʨʪʪʘʨʜʘ ʪᴅʫʣʽʛʽʥʝ 5 ʩʤ-ʛʝ ʜʝʡʽʥ ʞʝʪʪʽ. ᴆʩʫ ʜʠʥʘʤʠʢʘʩʳ ʙʦʡʳʥʰʘ ʙʦʡʳ ʙʦʡʰʘש 
ʩʦʨʪץʘ ᴆʟʙʝʢʩʪʘʥ ʘץ ʜᴅʥʜʽʩʽ ʩʦʨʪʳʥʳש ᴇʩʫ ʵʥʝʨʛʠʷʩʳʥʳש ʞʦסʘʨʳʣʳסʳʥ ʢᴇʨʩʝʪʪʽ (3-
ʂʝʩʪʝ). 

ɿʝʨʪʪʝʫ ʩʦʨʪʪʘʨʜʳש ʽʰʽʥʜʝ ʠʥʪʨʦʜʫʢʮʠʷʣʘʥסʘʥ ʩʦʨʪʪʘʨʜʘʥ ʞʘʧʳʨʘײ ץʟʳʥʜʳסʳ 
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ʪʘʤʳʨ ʞװʡʝʩʽʥʽש ʙʽʨ ץʘʣʳʧʪʳ ᴇʩʫʽ ʥʝʛʽʟʽʥʝʥ çʂʘʪʪʘ ʙʘʰè ʞᴅʥʝ çᴆʟʙʝʢʪʽש ʘץ ʜᴅʥʜʽʩʽè 
ʩʦʨʪʳʥʜʘ ʞʘʧʳʨʘסʳʥʳײ שʟʳʥʜʳסʳ ʙʦʡʳʥʰʘ 41-51ʩʤ ײץʨʘʜʳ. ɾʘʧʳʨʘץ ʘʣʘשʳʥʳש ʝש 
ʞʦסʘʨʳ ʤᴅʥʽ çפʘʪʪʘ ʙʘʰ, ᴆʟʙʝʢʪʽש ʘץ ʜᴅʥʜʽʩʽè ʤʝʥ çʅʘʡʤʘʥè ʩʦʨʪʪʘʨʳʥʜʘ ʙʦʣʜʳ (4-

ʂʝʩʪʝ).  
 

3-ʢʝʩʪʝ ï ײפʤʘʡʜʳש ᴅʨ ʪװʨʣʽ ʩʦʨʪʪʘʨʳʥʳש ʩʳʟʳץʪʳץ ᴇʩʫ ʜʠʥʘʤʠʢʘʩʳ, ʩʤ 

 

ʉʦʨʪʪʘʨ 20.05. 20.06. 20.07. 20.08. 20.09. 
ʄᴅʪץʘʡʳʨ 7,5 42,1 96,1 130,7 165,0 

ᴆʟʙʝʢʩʪʘʥ ʝʨʛʝʞʝʡʣʽʩʽ 10,3 32,3 70,4 88,0 110,5 
 ʳʟʳʣ ʩʦʨʪʳ 11,8 50,1 84,2 156,7 169,5ץ ʘʥץʦפ

ɽʨʛʝʞʝʡʣʽ 10,6 29,9 54,9 85,0 108,8 

ʂʘʪʪʘ ʙʘʰ  9,7 29,7 112,0 146,3 152,0 
ᴆʟʙʝʢʪʽשʘץʜᴅʥʜʽʩʽ 13,0 36,1 142,5 163,3 195,0 

ʅʘʡʤʘʥ  7,8 45,8 84,7 108,7 156,8 

 
4-ʢʝʩʪʝ ï ײפʤʘʡ ʩʦʨʪʪʘʨʳʥʳש  ʘʛʨʦʙʠʦʣʦʛʠʷʣʳץ ʩʠʧʘʪʪʘʤʘʩʳ  

 

ʉʦʨʪʪʘʨ ᴆʩʽʤʜʽʢ 
ʙʠʽʢʪʽʛʽ, 
ʩʤ 

ɾʘʧʳʨʘסʳʥʳש 
ᴇʣʰʝʤʽ, ʩʤ 

ʄʘʩʘסʳʥʳש 
ᴇʣʰʝʤʽ, ʩʤ 

ʊװʧʪʝʥʫ 
ᴇʨʢʝʥʽ-
ʥʽש ʩʘʥʳ 

ʊʘʤʳʨʳʥʳ
 ש
 ,ʳסʟʳʥʜʳײ
ʩʤ 

 ʟʳʥױ
ʜʳסʳ 

ʝʥʽ ױʟʳʥ 
ʜʳסʳ 

ʝʥʽ 

ɽʨʛʝʞʝʡʣʽ 108,8 33,8 4,0 14 7,9 3-6 22,2 
ʄᴅʪץʘʡʳʨ  165,0 46,8 4,4 20 7,3 1-5 26,0 

ᴆʟʙʝʢʩʪʘʥ 
ʝʨʛʝʞʝʡʣʽʩʽ 

110,5 37,5 4,2 20 8,8 1-3 15,2 

 ʳʟʳʣץ ʘʥץʦפ
ʩʦʨʪʳ 

169,5 45,1 4,8 28 10,9 2-4 23,5 

ᴆʟʙʝʢʪʽש ʘץ 
ʜᴅʥʜʽʩʽ 

195,0 41,0 6,3 16 8,2 1-3 24,3 

ʂʘʪʪʘ ʙʘʰ  152,0 51,0 5,8 17 8,3 1-3 21,3 
ʅʘʡʤʘʥ  156,8 43,3 5,3 25 11,7 1-5 18,5 

 

 ʝʨʝʢʰʝʣʽʢʪʝʨʽʥʝ ʞᴅʥʝ ᴇʩʽʨʫ ץʙʠʦʣʦʛʠʷʣʳ שᴇʥʽʤʜʽʣʽʛʽ ʩʦʨʪʪʳ שʤʘʡʜʳײפ
ʞʘסʜʘʡʣʘʨʳ ʤʝʥ ʘʛʨʦʪʝʭʥʠʢʘʣʳץ ʰʘʨʘʣʘʨסʘ ʙʘʡʣʘʥʳʩʪʳ ʝʢʝʥʜʽʛʽ ʙʝʣʛʽʣʽ ɿʝʨʪʪʝʫ 

ʥᴅʪʠʞʝʣʝʨʽ ʢᴇʨʩʝʪʢʝʥʜʝʡ, ײץʤʘʡ ʜʘץʳʣʳʥʳש ʪʦʟʫסʘ ײʰʳʨʘסʘʥ ʞʝʨʣʝʨʛʝ ʝʛʫʜʽ ʘʨʪʪʳʨʫ ʦʥʳ 
ʤʘʣ ʰʘʨʫʘʰʳʣʳסʳʥʜʘ ʩװʨʣʝʤʜʽʢ ʢʦʥʚʝʡʝʨʜʝ ʧʘʡʜʘʣʘʥʫ ʙʦʣʘʰʘסʳʥ ʘʰʳʧ, ʩʦʥʳʤʝʥ ץʘʪʘʨ 

ʞʘʩʳʣ ʰᴇʧ, ʧʽʰʝʥ ʞᴅʥʝ ʜᴅʥʜʽ ʧʽʰʝʥʜʝʤʝʛʝ ᴇʩʽʨʫʛʝ ʢʝש ʤװʤʢʽʥʰʽʣʽʢ ʙʦʣʘʜʳ.  
 שʦʨʝʢʪʽʢ ʵʣʝʤʝʥʪʪʝʨʜʽץ ʘʣ ʤʝʥסʳ ʳʣסᴇʩʫʽ ʝʛʽʩʪʽʢ ʪʘʥʘʧʪʘʨʳʥʜʘ שʤʘʡ ᴇʩʽʤʜʽʛʽʥʽײפ

ʤᴇʣʰʝʨʽʥʝ, ʩʦʥʳʤʝʥ ʙʽʨʛʝ ʥʘץʪʳ ʞʳʣʜʳש ʞʘʫʳʥ-ʰʘʰʳʥʤʝʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʽʣʫ ʜᴅʨʝʞʝʩʽʥʝ 

 ᴇʩʫ שʜʝʧ, ᴇʩʽʤʜʽʢʪʝʨʜʽשʙᴅʩʝ שʘʨʘʡ ᴇʟʛʝʨʝʪʽʥʽʥ ʘʡʪʫʤʳʟ ʢʝʨʝʢ. ɾʠʽ ʝʛʽʩʪʽʢʪʝ ᴇʩʫʜʽץ
 ץʰʳʣʳשʫʘץ ʥʜʘʡ ʢᴇʨʽʥʽʩ ʢᴇʙʽʥʝʩʝײʘʣʩʘ, ʤץʙʘʡ ץʘʣʫʰʳʣʳץ ʳʥʳʥʜʘ ʙʽʨʪʘʣʘʡ ʘʨʪʪʘץʘʨץ

ʞʳʣʜʘʨʳ ײץʤʘʡʜʳש ʝʛʽʩʪʽʢʪʝʨʽʥʜʝ ʢʝשʽʥʝʥ ʦʨʳʥ ʘʣʘʜʳ. ɹʽʨʘץ ʳʣסʘʣ ʞʝʪʢʽʣʽʢʪʽ ʙʦʣסʘʥ 
ʞʘסʜʘʡʜʘ ᴇʩʽʤʜʽʢʪʽש ᴇʩʫ ץʘʨץʳʥʳ ʞʦסʘʨʳʣʘʡʜʳ. ɼʝʤʝʢ, ײץʤʘʡ ᴇʩʽʤʜʽʛʽ ײץʨסʘץʰʳʣʳץ 
çʩʪʨʝʩʽʥʝè ᴇʪʝ ʪᴇʟʽʤʜʽ ʙʦʣʳʧ ʢʝʣʝʜʽ.  

 
5-ʢʝʩʪʝ ï ʊװʧʪʝʫ ʢʝʟʝשʽʥʜʝʛʽ ײץʤʘʡʜʳש ʙʽʨʽʥʰʽ ʦʨʳʤʳʥʳש ᴇʥʽʤʜʽʣʽʛʽ, ʮ/ʛʘ 

 
 
ʉʦʨʪʪʘʨ 

ʊʳסʳʟʜʳסʳ, 
ʤʳש/ʛʘ 

ɼʳʤץʳʣ 
ʙʠʦʤʘʩʩʘ, ʮ/ʛʘ 

 ץʘסʨײפ
ʙʠʦʤʘʩʩʘ, ʮ/ʛʘ 

ɹʠʽʢʪʽʛʽ, 
ʩʤ 

ʄᴅʪץʘʡʳʨ 62,3 50,3 9,4 81,7 
ɽʨʛʝʞʝʡʣʽ 51,2 54,5 10,6 79,4 

ᴆʟʙʝʢ ʝʨʛʝʞʝʡʣʽʩʽ 55,6 82,6 17,0 78,0 
 ʳʟʳʣ ʩʦʨʪʳ 64,3 50,3 9,4 82,6ץ ʘʥץʦפ
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ʅʘʡʤʘʥ 48,2 41,7 7,6 88,0 

ʂʘʪʪʘ ʙʘʰ 51,3 62,1 12,4 99,0 
ᴆʟʙʝʢʪʽש ʘץ ʜᴅʥʜʽʩʽ 62,6 77,2 14,6 83 

 

 ʨʛʽʟʽʣʛʝʥ ʟʝʨʪʪʝʫʣʝʨ ʤᴅʣʽʤʝʪʪʝʨʽ 5-ʢʝʩʪʝʜʝװʘʣʘʫ ʙʦʡʳʥʰʘ ʞסʤʘʡ ʩʦʨʪʪʘʨʳʥ ʙʘײפ
ʢʝʣʪʽʨʽʣʛʝʥ. ɺʝʛʝʪʝʪʠʚʪʽʢ ʞᴅʥʝ ʨʝʧʨʦʜʫʢʪʠʚʪʽʢ ʤװʰʝʣʝʨʽʥʽש ʤʦʨʬʦʣʦʛʠʷʣʳץ 

ʧʘʨʘʤʝʪʨʣʝʨʽʥ, ᴇʩʫ ʪʳסʳʟʜʳסʳʥ, ʙʠʽʢʪʽʛʽʥ, 1000 ʜᴅʥ ʩʘʣʤʘסʳʥ ʪʘʣʜʘʫ פʘʟʘץʩʪʘʥʥʳש 
ʦשʪװʩʪʽʢ ᴇשʽʨʽʥʽש ᴅʣʩʽʟ ʪײʟʜʳ ʪʦʧʳʨʘסʳ ʞʘסʜʘʡʳʥʜʘ ʘʣסʘʰ ʨʝʪ ʝʥʛʽʟʽʣʽʧ ʦʪʳʨסʘʥ 
 .ʤʢʽʥʜʽʢ ʙʝʨʜʽ (6-ʂʝʩʪʝ)װʧʦʪʝʥʮʠʘʣʳʥʘ  ʩʠʧʘʪʪʘʤʘ ʙʝʨʫʛʝ ʤ ץʙʠʦʣʦʛʠʷʣʳ שʪʘʨʜʳץʨʳײ

 
6-ʢʝʩʪʝ ï ײפʤʘʡ ʩʦʨʪʪʘʨʳʥʳש  ʘʛʨʦʙʠʦʣʦʛʠʷʣʳץ ʩʠʧʘʪʪʘʤʘʩʳ  

 
 
ʉʦʨʪʪʘʨ 

ɹʠʽʢ-
ʪʽʛʽ, ʩʤ 

ɾʘʧʳʨʘסʳʥʳש 
ᴇʣʰʝʤʽ 

ʐʘʰʘסʳʥʳש 
ᴇʣʰʝʤʽ 

ʊװʧʪʝ-ʥʫ 
ᴇʨʢʝʥʽ-
ʥʽש ʩʘʥʳ 

1000 
ʜᴅʥʥʽש 
ʩʘʣʤʘסʳ, ʛ ױʟʳʥ-

ʜʳסʳ 
ʝʥʽ ױʟʳʥ-

ʜʳסʳ 
ʝʥʽ 

ʄᴅʪץʘʡʳʨ 165,2 45,2 6,6 23,2 84 1-3 24,3 

 ʳʟʳʣץ ʘʥץʦפ
ʩʦʨʪʳ 

189,1 40,3 4,8 33,1 8,1 1-3 26,3 

ʅʘʡʤʘʥ 205,3 44,8 4,7 18,2 6,3 1-2 31,0 

ᴆʟʙʝʢʪʽʢ  ˉ5 231,5 44,3 6,3 18,5 12,7 1-2 32,5 
ʂʘʪʪʘ ʙʘʰ 190,4 32,5 4,4 20,1 6,8 1-3 30,8 

ᴆʟʙʝʢʩʪʘʥ 
ʝʨʛʝʞʝʡʣʽʩʽ 

135,6 49,0 7,3 19,5 13,5 1-2  26,3 

ᴆʟʙʝʢʩʪʘʥ ʘץ 
ʜᴅʥʜʽʩʽ 

237,5 46,9 5,7 25,1  8,9 2-5  33,3  

ɽʨʛʝʞʝʡʣʽ 139,1 43,9 6,6 25,3 6,3 1 33,5 

 

ɺʝʛʝʪʘʮʠʷʥʳש ʘʷסʳʥʘ ץʘʨʘʡ ʝʨʪʝ ʞʝʪʽʣʝʪʽʥ ʩʦʨʪʪʘʨʜʳײ שʨʳץʪʘʨʳ ץʘʟʘʥ ʘʡʳʥʳש 
ʦʨʪʘʩʳʥʘ ʜʝʡʽʥ ʧʽʩʽʧ ʞʝʪʽʣʫʛʝ װʣʛʝʨʜʽ. 

ʌʝʥʦʣʦʛʠʷʣʳץ ʙʘץʳʣʘʫʣʘʨ ʥᴅʪʠʞʝʩʽʥʜʝ ײץʤʘʡʜʳש ʙʘʨʣʳץ ʩʦʨʪʪʘʨʳʥ ʝʨʪʝ, ʦʨʪʘʰʘ 
ʞᴅʥʝ ʢʝʰ ʧʽʩʝʪʽʥ ʪʦʧʪʘʨסʘ ʙᴇʣʝʤʽʟ. ʂʝʰ ʧʽʩʝʪʽʥ ʪʦʧץʘ ʞʘʪʘʪʳʥ - ᴆʟʙʝʢ ʝʨʛʝʞʝʡʣʽ ʩʦʨʪʳ 

ʪʦʣʳײץ ץʥʜʳ ײʨʳץ ʙʝʨʜʽ. ɽʨʪʝ ʧʽʩʝʪʽʥ ʩʦʨʪʪʘʨ- ʄᴅʪץʘʡʳʨ, ʅʘʡʤʘʥ, ᴆʟʙʝʢʩʪʘʥ ʘץ ʜᴅʥʜʽʩʽ, 
ʦʨʪʘʰʘ ʧʽʩʝʪʽʥ ʩʦʨʪʪʘʨ - ᴆʟʙʝʢʩʪʘʥ ʝʨʛʝʞʝʡʣʽʩʽ, ʢʝʰ ʧʽʩʝʪʽʥ ʩʦʨʪʪʘʨסʘ ʂʘʪʪʘ ʙʘʰ, פʦץʘʥ 
 ʪʳץʣʜʝʡʪʽʥʜʝʨ ʩʠʷװʝʨʪʝ ʛ שʘ ʙʦʣʘʜʳ, ʩʝʙʝʙʽ, ʙʘʩ ᴇʨʢʝʥʥʽסʳʟʫץʳʟʳʣ ʩʦʨʪʪʘʨʳʥ ʞʘʪץ

ʜʘʤʳסʘʥʳʥʘ ץʘʨʘʤʘʩʪʘʥ, ʢᴇʙʝʶ ᴇʨʢʝʥʜʝʨʽʥʽש ʥʝʛʽʟʛʽ ʤʘʩʩʘʩʳ 10-15 ʢװʥ ʢʝʰʽʛʽʧ ʛװʣʜʝʡʜʽ. 
ʉʦʥʜʳץʪʘʥ ײʨʳץʪʳש ʜʘʤʫ ʩʘʪʳʩʳ ʙʽʨʘʟ ʩʦʟʳʣʳʧ, ᴇʥʽʤ ʢʝʰ ʞʠʥʘʣʘʜʳ, ʷסʥʠ, ʦʩʳסʘʥ 

ʙʘʡʣʘʥʳʩʪʳ ʰʳסʳʥסʘ ײʰʳʨʘʪʘʜʳ (7-ʂʝʩʪʝ). 
ʉʦʥʳʤʝʥ 7-ʢʝʩʪʝʜʝ ʢᴇʨʩʝʪʽʣʛʝʥʜʝʡ, çᴆʟʙʝʢʪʽש ʘץ ʜᴅʥʜʽè, çᴆʟʙʝʢʩʪʘʥ ʝʨʛʝʞʝʡʣʽʩʽ 

ʩʦʨʪʘʨʳʥ פʘʟʘץʩʪʘʥʥʳש ʦשʪװʩʪʽʢ ᴇשʽʨʽʥʜʝʛʽ ᴅʣʩʽʟ ʪײʟʜʘʥסʘʥ ʪʦʧʳʨʘץ ʞʘסʜʘʡʳʥʜʘ ʜᴅʥ 

ʘʣʫʜʘ װʤʽʪ ʘʨʪʫסʘ ʙʦʣʘʪʳʥ ʩʦʨʪʪʘʨ ʜʝʧ ʩʘʥʘʫסʘ ʙʦʣʘʜʳ. 
 

7-ʢʝʩʪʝ ï ײפʤʘʡ ʩʦʨʪʪʘʨʳʥʳש ʜᴅʥ ʰʳסʳʤʳ, ʮ/ʛʘ 

 
 
ʉʦʨʪʪʘʨ 

ʊʳסʳʟ-
ʜʳסʳ, 
ʤʳש/ʛʘ 

ʊװʧʪʝʛʽ ʢᴇʙʝʶ 
ᴇʨʢʝʥʜʝʨʽʥʽש 
ʩʘʥʳ 

1 ʰʘʰʘץʪʘסʳ 
 שʜᴅʥʽʥʽ ץʨʳײ
ʩʘʣʤʘסʳ, ʛ 

1 ᴇʩʽʤʜʽʢ 
ʜᴅʥʽʥʽש 
ʩʘʣʤʘסʳ, ʛ 

ɼᴅʥ 
ʰʳסʳ
ʤʳ 
ʮ/ʛʘ 

ʄᴅʪץʘʡʳʨ 50,3 1,5 72,8 109,2 54,8 

 ʳʟʳʣץ ʘʥץʦפ
ʩʦʨʪʳ 

48,4 1,0 51,9 51,9 24,9 

ʅʘʡʤʘʥ 63,6 1,0 78,0 78 49,1 

ʂʘʪʪʘ ʙʘʰ 62,3 2,0 30,2 60,4 37,4 
ɽʨʛʝʞʝʡʣʽ 66,5 4,0 19,7 78,8 52,0 
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ᴆʟʙʝʢʩʪʘʥ 
ʝʨʛʝʞʝʡʣʽʩʽ 

55,6 1,5 110,2 165,3 90,9 

ᴆʟʙʝʢʩʪʘʥ ʘץ 
ʜᴅʥʜʽʩʽ 

62,6 3,0 41,7 108,4 66,9 

ʊᴅʞʽʨʠʙʝʛʝ ʘʣʳʥסʘʥ ᴅʨ ʪװʨʣʽ ʩʦʨʪʪʘʨ ʙʽʨʜʝʡ ʞʘסʜʘʡʜʘ ᴇʩʽʨʽʣʜʽ. ɹײʣ ʦʣʘʨʜʳש 
ᴇʥʽʤʜʽʣʽʛʽʥ ʩʘʣʳʩʪʳʨʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʜʽ. ɿʝʨʪʪʝʫʣʝʨ ʙʽʨ ʞʳʣʜʳש ʽʰʽʥʜʝ ʪʦʧʳʨʘץʪʘסʳ 

ʳʣסʘʣʜʳץ שʦʨʳʥʘ, ʚʝʛʝʪʘʮʠʷ ʢʝʟʝשʽʥʽײ שʟʘץʪʳסʳʥʘ, ʪʦʧʳʨʘץʪʳש ʪʝʤʧʝʨʘʪʫʨʘʩʳ ʤʝʥ 
 שʩʝʙʫ ʤʝʨʟʽʤʽ ʤʝʥ ᴇʩʽʤʜʽʢʪʝʨʜʽ ץʨʳײ ʘ ïסʰʘʨʘʣʘʨ ץʳʥʘ ʞᴅʥʝ ʘʛʨʦʪʝʭʥʠʢʘʣʳסʥʘʨʣʳʣʳײץ

 ʘ ʥʝʛʽʟסʪʘʡ ʩʘʨʘʧʪʘʫץʤʢʽʥʰʽʣʽʛʽʥ ʪʦʣʳװʤ שʦʨʝʢʪʝʥʫ ʘʫʜʘʥʳʥʘ ʙʘʡʣʘʥʳʩʪʳ ᴅʨ ʩʦʨʪʪʳץ
ʙʝʨʜʽ. ɾʘʤʙʳʣ ʦʙʣʳʩʳ ʞʘסʜʘʡʳʥʜʘ ײץʤʘʡʜʘʥ ʞʦסʘʨʳ ᴇʥʽʤʜʽ ʞᴅʥʝ ʙʦʣʘʰʘסʳ ʙʘʨ 
ʩʦʨʪʪʘʨʳʥ ʠʥʪʨʦʜʫʢʮʠʷʣʘʫ ʙʦʡʳʥʰʘ ʞײʤʳʩʪʘʨ ᴅʨʽ ץʘʨʘʡ ʞʘʣסʘʩʳʥ ʪʘʙʘʜʳ. 

ɾʘʤʙʳʣ ʦʙʣʳʩʳ ʞʘסʜʘʡʳʥʜʘ ײץʤʘʡ ʜʘץʳʣʳʥ ʝʛʫʜʽש ᴅʨ ʪװʨʣʽ ʩʭʝʤʘʣʘʨʳʥ ʙʘסʘʣʘʫסʘ 
ʥʝʛʽʟʜʝʧ ᴇʥʜʽʨʽʩʪʽʢ ʪᴅʞʠʨʠʙʝʣʝʨʜʽ ʝʩʝʧʢʝ ʘʣʳʧ, ᴇʩʽʤʜʽʢʪʝʨʜʽש ʪʳסʳʟʜʳסʳʥ ʘʥʳץʪʘʜʳץ: 

-ʜᴅʥ װʰʽʥ: 70ʭ70ʭ3-4 (1 ʛʝʢʪʘʨʜʘʥ 61 ʤʳשʥʘʥ 81 ʤʳש ʪװʧʢʝ ʜʝʡʽʥ) 60ʭ60ʭ2-3 (1 
ʛʝʢʪʘʨʜʘʥ 55,5 ʤʳשʥʘʥ 83,4 ʤʳש ʪװʧʢʝ ʜʝʡʽʥ) 

-ʜᴅʥ װʰʽʥ, ʩװʨʣʝʤ ʘʣʫ װʰʽʥ ʧʽʰʝʥ-ʞʘʧʳʨʘץ ʤʘʩʩʘʩʳ ʧʘʡʜʘʣʘʥʳʣʘʜʳ; 70ʭ70ʭ4-6 (1 

ʛʝʢʪʘʨʜʘʥ 81,6 ʤʳשʥʘʥ 122,4 ʤʳש ʪװʧʢʝ ʜʝʡʽʥ) 
-ʩװʨʣʝʤ װʰʽʥ (ʩװʪʪʝʥʽʧ-ʙʘʣʘʫʳʟʜʘʥʫ ʢʝʟʽʥʜʝ) 60ʭ60ʭ7 (1 ʛʝʢʪʘʨʜʘ 194,6 ʤʳש ʪװʧ 

ᴇʩʽʤʜʽʢ ʙʦʣʘʜʳ) 
-ʢᴇʢ-ʧʽʰʝʥ װʰʽʥ: 60ʭ60ʭ7 (1 ʛʝʢʪʘʨʜʘʥ 194,6 ʤʳש ʪװʧ ᴇʩʽʤʜʽʢ ʙʦʣʘʜʳ) 
 ,ʨʳʧʪʘʣʳʧײʩʦʨʪʳ ʩ 7 שʳʣʳʥʳץʤʘʡ ʜʘײפ ʪʘץʘʡʤʘ ץʰʳʣʳשʫʘץ ʦʨʳʪʳʥʜʳ. 1. ᴆʪʝפ

ʦʣʘʨʜʳש ʞʦסʘʨʳ ᴇʥʽʤ ץʘʣʳʧʪʘʩʪʳʨʘʪʳʥ ʪᴇʨʪʝʫʽ ʛʝʢʪʘʨʳʥʘʥ 30,2-36,7ʮ ʜʝʡʽʥ ʜᴅʥ ײץʨʘʜʳ. 
ɸʣ ץʘʣסʘʥ  3-ʩʦʨʪ ʛʝʢʪʘʨʳʥʘ 17,8 -25,6ʮ ʜʝʡʽʥ ᴇʥʽʤʜʽ ץʘʤʪʘʤʘʩʳʟ ʝʪʪʽ. ɹײʣ ʢᴇʨʩʝʪʽʣʛʝʥ 

ᴇʥʽʤʥʽש ʤᴇʣʰʝʨʽ ײפʤʘʡ ʩʦʨʪʪʘʨʳʥʳש ʝʨʝʢʰʝʣʽʢʪʝʨʽʥʝ ʙʘʡʣʘʥʳʩʪʳ ץʘʣʳʧʪʘʩץʘʥ. 

 ,ʩʘʣʳʩʪʳʨʤʘʣʳ ᴇʥʽʤʜʽʣʽʛʽʥ ʪʘʣʜʘʡ ʢʝʣʩʝʢ שʘ ʩʦʨʪʪʘʨʳʥʳשʞʘ  שʳʣʳʥʳץʤʘʡ ʜʘײפ .2
ʨʝʩʧʫʙʣʠʢʘʤʳʟʜʳש ʦשʪװʩʪʽʢ-ʘʡʤʘץʪʘʨʳʥʜʘ ʝש ʞʦסʘʨʳ ᴇʥʽʤʽʥ ʪװʟʝʪʽʥ ʂʘʪʪʘ ʙʘʰ, ʅʘʡʤʘʥ, 

ʄʘʪץʘʡʳʨ, ᴆʟʙʝʢʩʪʘʥ ʘץ ʜᴅʥʜʽʩʽ  ʩʦʨʪʪʘʨʳʥ ᴇʥʜʽʨʽʩʢʝ ײʩʳʥʫסʘ ʪʦʣʳץ ʥʝʛʽʟ ʙʘʨ.  

 

 
ᴄʜʝʙʠʝʪʪʝʨ: 
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ɸɻʈʆɹʀʆʃʆɻʀʏɽʉʂɸʗ ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ ʀ ʋʈʆɾɸʁʅʆʉʊʔ ʉʆʈʊʆɺ ʉʆʈɻʆ 
ʀʅʊʈʆɼʋʎʀʈʆɺɸʅʅʓʁ ɺ ʋʉʃʆɺʀʗʍ ɾɸʄɹʓʃʉʂʆʁ ʆɹʃɸʉʊʀ 

 
ʊʫʣʝʫʙʘʝʚ ɾ.ʉ.1, ʜʦʢʪʦʨ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 
ʉʝʡʪʙʘʝʚ ʂ.ɾ.2, ʢʘʥʜʠʜʘʪ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ, ʜʦʮʝʥʪ 

ɿʠʷʝʚʘ ɻ.ʂ.1, ʢʘʥʜʠʜʘʪ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ 
 

1ʊʘʨʘʟʩʢʠʡ ʨʝʛʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʄ.ʍ. ɼʫʣʘʪʠ. ʛ.ʊʘʨʘʟ, ʂʘʟʘʭʩʪʘʥ 
2ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʊʘʨʘʟʩʢʠʡ ʠʥʥʦʚʘʮʠʦʥʥʳʡ ʠʥʩʪʠʪʫʪ ʠʤ. ʐ. ʄʫʨʪʘʟʳ. ʛ.ʊʘʨʘʟ, ʂʘʟʘʭʩʪʘʥ 

 
ɸʥʥʦʪʘʮʠʷ. ɻʣʦʙʘʣʴʥʦʝ ʠʟʤʝʥʝʥʠʝ ʢʣʠʤʘʪʘ, ʥʘʙʣʶʜʘʝʤʦʝ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ, ʷʚʣʷʝʪʩʷ 

ʦʜʥʦʡ ʠʟ ʛʣʘʚʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ɿʝʤʣʠ, ʢʦʪʦʨʘʷ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʧʦʚʳʰʝʥʠʝʤ 
ʪʝʤʧʝʨʘʪʫʨʳ, ʫʤʝʥʴʰʝʥʠʝʤ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, ʫʤʝʥʴʰʝʥʠʝʤ ʦʩʘʜʢʦʚ, ʨʘʩʰʠʨʝʥʠʝʤ ʟʦʥ ʟʘʩʫʭʠ ʠ 
ʦʧʫʩʪʳʥʠʚʘʥʠʷ. ɺʩʝ ʵʪʦ ʷʚʣʷʝʪʩʷ ʩʝʨʴʝʟʥʦʡ ʦʩʥʦʚʦʡ ʜʣʷ ʧʦʠʩʢʘ ʠ ʠʜʝʥʪʠʬʠʢʘʮʠʠ 
ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʳʭ, ʞʘʨʦʩʪʦʡʢʠʭ ʠ ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʚʳʩʦʢʦʫʨʦʞʘʡʥʳʭ ʢʫʣʴʪʫʨ ʜʣʷ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ 
ʧʦʪʨʝʙʥʦʩʪʝʡ ʧʠʱʝʚʦʡ, ʢʦʤʙʠʢʦʨʤʦʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʘʣʴʪʝʨʥʘʪʠʚʥʦʡ ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ 
ʵʥʝʨʛʝʪʠʢʠ ʚ ʥʦʚʳʭ ɻ ʢʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ. ʆʜʥʦʡ ʠʟ ʪʘʢʠʭ ʢʫʣʴʪʫʨ ʷʚʣʷʝʪʩʷ ʩʦʨʛʦ ʠ ʚʩʝ ʝʛʦ 
ʨʘʟʥʦʚʠʜʥʦʩʪʠ ï ʟʝʨʥʦʚʳʝ, ʩʘʭʘʨʥʳʝ, ʪʝʭʥʠʯʝʩʢʠʝ ʠ ʪʨʘʚʷʥʠʩʪʳʝ.  

ʆʜʥʘʢʦ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ, ʚ ʩʚʷʟʠ ʩ ʨʘʩʪʫʱʠʤ ʜʝʬʠʮʠʪʦʤ ʧʨʦʜʦʚʦʣʴʩʪʚʠʷ ʚ ʤʠʨʝ, 
ʦʩʦʙʝʥʥʦ ʨʘʟʚʠʪʠʝʤ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʦʙʝʩʧʝʯʝʥʠʷ ʵʪʦʡ ʦʪʨʘʩʣʠ ʢʦʨʤʘʤʠ, ʘ 
ʪʘʢʞʝ ʨʘʟʚʠʪʠʝʤ ʪʝʭʥʦʣʦʛʠʡ ʟʝʣʝʥʦʡ ɻ ʥʝʨʛʝʪʠʢʠ (ʙʠʦʪʦʧʣʠʚʘ), ʩʘʭʘʨʥʦʝ ʩʦʨʛʦ ʧʨʠʚʣʝʢʘʝʪ ʦʩʦʙʦʝ 
ʚʥʠʤʘʥʠʝ ʫʯʝʥʳʭ ʠ ʩʧʝʮʠʘʣʠʩʪʦʚ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʵʪʦ ʤʥʦʛʦʮʝʣʝʚʘʷ ʢʫʣʴʪʫʨʘ, 
ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʷʩʷ ʚʳʩʦʢʦʡ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ ʠ ʛʠʙʢʦʩʪʴʶ ʧʨʠ ʠʟʤʝʥʝʥʠʠ 
ʫʩʣʦʚʠʡ ʚʦʟʜʝʡʩʪʚʠʷ ʬʘʢʪʦʨʦʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ.  
            ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʩʦʨʛʦ, ʫʩʣʦʚʠʷ ʝʛʦ ʚʳʨʘʱʠʚʘʥʠʷ ʚ 
ʂʘʟʘʭʩʪʘʥʝ ʠ ʩʦʨʪʘ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ. ʆʪʤʝʯʘʝʪʩʷ, ʯʪʦ ʵʪʦʡ ʚʘʞʥʦʡ ʢʫʣʴʪʫʨʝ, 
ʧʦʧʫʣʷʨʥʦʡ ʚ ʩʪʨʘʥʘʭ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʫʜʝʣʷʝʪʩʷ ʤʘʣʦ ʚʥʠʤʘʥʠʷ ʚ ʥʘʫʢʝ ʠ 
ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʚʳʩʦʢʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʩʦʨʛʦ, 
ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʙʠʦʪʠʯʝʩʢʠʤ ʠ ʘʙʠʦʪʠʯʝʩʢʠʤ ʬʘʢʪʦʨʘʤ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʘ ʪʘʢʞʝ ʧʨʠʚʦʜʷʪʩʷ 
ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʠ h ʠʨʦʢʦʛʦ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʠʟ-ʟʘ ʚʦʟʤʦʞʥʦʩʪʠ ʝʛʦ 
ʤʥʦʛʦʮʝʣʝʚʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ.  
            ʇʦʢʘʟʘʥʘ ʘʢʪʫʘʣʴʥʦʩʪʴ ʧʨʦʙʣʝʤʳ, ʩʚʷʟʘʥʥʦʡ ʩ ʛʣʦʙʘʣʴʥʳʤ ʧʦʪʝʧʣʝʥʠʝʤ ʢʣʠʤʘʪʘ 204 ʠ 
ʨʘʟʚʠʪʠʝʤ ʪʝʭʥʦʣʦʛʠʡ ʧʦʣʫʯʝʥʠʷ ʯʠʩʪʦʡ, ʘʣʴʪʝʨʥʘʪʠʚʥʦʡ ɻ ʥʝʨʛʠʠ ʠʟ ʨʘʩʪʠʪʝʣʴʥʦʡ ʙʠʦʤʘʩʩʳ. ɺ 
ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʦʪʦʙʨʘʥʦ 7 ʩʦʨʪʦʚ ʩʦʨʛʦ, ʠʥʪʨʦʜʫʮʠʨʦʚʘʥʥʳʭ ʠʟ ʋʟʙʝʢʠʩʪʘʥʘ, ʯʝʪʳʨʝ ʠʟ 
ʢʦʪʦʨʳʭ ʩʬʦʨʤʠʨʦʚʘʣʠ ʚʳʩʦʢʫʶ ʫʨʦʞʘʡʥʦʩʪʴ - ʜʦ 30,2-36,7 ʮʝʥʪʥʝʨʘ ʟʝʨʥʘ ʩ ʛʝʢʪʘʨʘ. ʆʩʪʘʣʴʥʳʝ 
3 ʩʦʨʪʘ ʦʙʝʩʧʝʯʠʣʠ ʫʨʦʞʘʡʥʦʩʪʴ ʦʪ 17,8 ʜʦ 25,6 ʮʝʥʪʥʝʨʦʚ ʩ ʛʝʢʪʘʨʘ. ɸʥʘʣʠʟʠʨʫʷ ʦʪʥʦʩʠʪʝʣʴʥʫʶ 
ʫʨʦʞʘʡʥʦʩʪʴ ʥʦʚʳʭ ʩʦʨʪʦʚ ʩʦʨʛʦ, ʫ ʥʘʩ ʝʩʪʴ ʚʩʝ ʦʩʥʦʚʘʥʠʷ ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʦʨʪʘ 
ʋʟʙʝʢʩʢʠʡ ʂʘʪʪʘ ʙʘʰ, ʅʘʡʤʘʥ, ʄʘʪʢʘʠʨ, ʋʟʙʝʢʩʢʦʝ ʙʝʣʦʝ ʟʝʨʥʦ, ʢʦʪʦʨʳʝ ʜʘʶʪ ʩʘʤʳʡ ʚʳʩʦʢʠʡ 
ʫʨʦʞʘʡ ʚ ʖʞʥʳʭ ʨʝʛʠʦʥʘʭ ʨʝʩʧʫʙʣʠʢʠ 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʉʦʨʛʦ, ʙʠʦʧʨʦʜʫʢʪʠʚʥʦʩʪʴ, ʙʠʦʤʘʩʩʘ, ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʦʩʪʴ. 
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Annotation. The global climate change observed recently is one of the main environmental 
problems of the Earth, which is accompanied by an increase in temperature, a decrease in water resources, 
a decrease in precipitation, an expansion of drought and desertification zones. All this is a serious basis 
for the search and identification of drought-resistant, heat-resistant and at the same time high-yielding 
crops to meet the needs of the food, feed industry and alternative renewable energy in new environmental 
conditions. One of these crops is sorghum and all its varieties ï grain, sugar, technical and herbaceous. 

However, in recent years, in connection with the growing shortage of food in the world, 
especially the development of livestock and the need to provide this industry with f eed, as well as the 
development of green energy (biofuel) technology, sugar sorghum attracts special attention of scientists 
and specialists. This is because it is a multi-purpose use crop characterized by high biological 
productivity and flexibility  under changing conditions of environmental factors.  

The article discusses the biological features of sorghum, the conditions of its cultivation in 
Kazakhstan and the varieties that can be used. It is noted that this important crop, popular in the countries 
of Central Asia, is currently receiving little attention in science and agricultural production. Particular 
attention is paid to the high productivity of sorghum, resistance to biotic and abiotic environmental 
factors, and evidence is given based on the need for widespread cultivation due to the possibility of its 
multi-purpose use. 

The relevance of the problem related to global climate warming and the development of 
technologies for obtaining clean, alternative energy from plant biomass is shown. In the course of the 
Study, 7 varieties of sorghum crops introduced from Uzbekistan were selected, four of which formed a 
high yield-up to 30.2-36.7 centners of grain per hectare. The remaining 3 varieties provided a yield of 
17.8 quintals to 25.6 quintals per hectare. Analyzing the relative productivity of new varieties of sorghum, 
we have every reason to recommend for production The Varieties of Uzbek Katta bash, Naiman, Matkair, 
Uzbek white grain, which produce the highest yield in the South-regions of the republic 

Keyword:  Sorghum, bio-productivity, biomass, drought resistance.  
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ʅɸʆ çʂʘʟʘʭʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʘʛʨʘʨʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè 
ʛ.ɸʣʤʘʪʳ, ʂʘʟʘʭʩʪʘʥ 

  
ɸʥʥʦʪʘʮʠʷ. ɺ ʦʧʳʪʘʭ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʚʳʩʦʢʠʭ ʢʦʥʮʝʥʪʨʘʮʠʡ 

ʢʦʤʧʣʝʢʩʥʳʭ ʨʘʩʪʚʦʨʦʚ ʤʠʥʝʨʘʣʴʥʳʭ ʩʦʣʝʡ ʩ ʤʠʢʨʦʵʣʝʤʝʥʪʘʤʠ ʥʘ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʨʘʩʪʝʥʠʡ 
ʪʳʢʚʳ ʚ ʧʝʨʠʦʜ ʥʘʙʦʨʘ ʚʝʛʝʪʘʪʠʚʥʦʡ ʤʘʩʩʳ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʝʝ ʚ ʢʘʯʝʩʪʚʝ 
ʧʦʜʚʦʡʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. ɹʳʣʠ ʚʟʷʪʳ 3 ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʠʪʘʪʝʣʴʥʦʛʦ ʨʘʩʪʚʦʨʘ: 500ʨʨm, 1000ʨʨm ʠ 
1500ʨʨm ʢʦʪʦʨʳʝ ʵʢʚʠʚʘʣʝʥʪʥʳ 1,0 ɽʉ, 2,0 ɽʉ ʠ 3,0 ɽʉ, ʪ.ʝ. ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʩʪʠ ʧʠʪʘʪʝʣʴʥʦʛʦ 
ʨʘʩʪʚʦʨʘ. ɼʣʷ ʢʫʣʴʪʫʨʳ ʦʛʫʨʮʘ, ʚʦʟʜʝʣʳʚʘʝʤʦʛʦ ʥʘ ʛʠʜʨʦʧʦʥʠʢʝ, ʦʧʪʠʤʘʣʴʥʘʷ 
ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʩʪʴ ʨʘʚʥʘ 2,2 ɽʉ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʪʨʫʢʪʫʨʥʦʛʦ ʘʥʘʣʠʟʘ ʚʳʷʚʣʝʥʘ ʨʘʟʥʠʮʘ ʚ 
ʚʘʨʠʘʥʪʘʭ ʢʦʥʮʝʥʪʨʘʮʠʡ: ʚ 1 ʚʘʨʠʘʥʪʝ ʜʣʠʥʘ ʨʘʩʪʝʥʠʡ ʙʳʣʘ ʩʘʤʦʡ ʤʠʥʠʤʘʣʴʥʦʡ 50,2Ñ2,76 ʩʤ, ʫ 3 
ʚʘʨʠʘʥʪʘ ʩʘʤʦʡ ʤʘʢʩʠʤʘʣʴʥʦʡ 64,2Ñ3,44 ʩʤ. ʆʜʥʘʢʦ ʧʦ ʤʘʩʩʝ ʨʘʩʪʝʥʠʡ, ʤʘʩʩʝ ʢʦʨʥʝʡ ʠ ʜʣʠʥʝ 
ʢʦʨʥʝʡ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʚʳʜʝʣʠʣʩʷ 2 ʚʘʨʠʘʥʪ ʩ ʢʦʥʮʝʥʪʨʘʮʠʝʡ 1000 ppm, ʢʦʪʦʨʘʷ ʩʯʠʪʘʝʪʩʷ 
ʦʧʪʠʤʘʣʴʥʦʡ. ʈʝʟʫʣʴʪʘʪʳ ʦʧʳʪʘ ʜʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʚʳʩʦʢʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʧʠʪʘʪʝʣʴʥʦʛʦ ʨʘʩʪʚʦʨʘ ʥʝ 
ʧʦʜʘʚʣʷʝʪ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʧʦʜʚʦʡʥʦʡ ʪʳʢʚʳ ʩ ʨʘʥʥʠʭ ʵʪʘʧʦʚ ʧʨʦʨʘʩʪʘʥʠʷ. ʈʝʟʫʣʴʪʘʪʳ 
ʬʣʫʦʨʦʤʝʪʨʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʭʣʦʨʦʬʠʣʣʘ (a+b) ʚ ʣʠʩʪʴʷʭ ʨʘʩʪʝʥʠʡ ʪʳʢʚʳ 
ʢʨʫʧʥʦʧʣʦʜʥʦʡ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʠʪʘʪʝʣʴʥʳʭ ʨʘʩʪʚʦʨʦʚ ʧʦʢʘʟʘʣʠ ʩʫʱʝʩʪʚʝʥʥʫʶ 
ʨʘʟʥʠʮʫ ʤʝʞʜʫ ʚʘʨʠʘʥʪʘʤʠ, 3 ʚʘʨʠʘʥʪ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʭʣʦʨʦʬʠʣʣʘ ʧʨʝʚʳʩʠʣ 2 ʠ 1 ʚʘʨʠʘʥʪʳ -1,15, 
1,1 ʠ 0,67 ʤʛ/ʛ ʩʳʨʦʡ ʤʘʩʩʳ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʦʧʳʪʘ ʚʳʷʚʣʝʥʦ ʯʪʦ, ʚʳʩʦʢʘʷ 
ʢʦʥʮʝʥʪʨʘʮʠʷ ʩʦʣʝʡ ʩʪʠʤʫʣʠʨʫʝʪ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʨʘʩʪʝʥʠʡ, ʥʘʨʘʩʪʘʥʠʝ ʙʠʦʤʘʩʩʳ ʠ ʥʘʢʦʧʣʝʥʠʝ 
ʭʣʦʨʦʬʠʣʣʘ ʚ ʣʠʩʪʴʷʭ ʪʳʢʚʳ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʳʢʚʘ, ʢʦʥʮʝʥʪʨʘʮʠʷ, ʤʠʥʝʨʘʣʴʥʳʝ ʩʦʣʠ, ʩʪʨʫʢʪʫʨʥʳʡ ʘʥʘʣʠʟ, 
ʭʣʦʨʦʬʠʣʣ, ʬʣʫʦʨʠʤʝʪʨʠʯʝʩʢʠʡ ʘʥʘʣʠʟ 

 

ɺʚʝʜʝʥʠʝ. ʇʨʠʚʠʚʢʘ ʫʩʪʦʡʯʠʚʳʤʠ ʧʦʜʚʦʷʤʠ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʣʫʯʰʠʭ ʩʧʦʩʦʙʦʚ 

ʠʟʙʝʞʘʪʴ ʧʦʯʚʝʥʥʳʭ ʙʦʣʝʟʥʝʡ, ʤʦʞʝʪ ʧʦʚʣʠʷʪʴ ʥʘ ʚʝʛʝʪʘʪʠʚʥʳʡ ʨʦʩʪ, ʮʚʝʪʝʥʠʝ, ʩʨʦʢʠ 
ʩʦʟʨʝʚʘʥʠʷ ʠ ʢʘʯʝʩʪʚʦ ʧʣʦʜʦʚ ʠ ʦʙʝʩʧʝʯʠʪʴ ʚʳʩʦʢʠʝ ʫʨʦʞʘʠ. ʂʦʤʙʠʥʘʮʠʠ ʧʦʜʚʦʷ ʠ 

ʧʨʠʚʦʷ ʚʣʠʷʶʪ ʥʘ ʨʅ, ʚʢʫʩ, ʩʘʭʘʨ, ʮʚʝʪ, ʩʦʜʝʨʞʘʥʠʝ ʢʘʨʦʪʠʥʦʠʜʦʚ, ʪʝʢʩʪʫʨʫ ʧʣʦʜʦʚ, 
ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʟʘʩʦʣʝʥʠʶ ʧʦʯʚʳ, ʧʦʛʣʦʱʝʥʠʝ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʠ ʚʦʜʳ [1-3].  

ʇʨʠʚʠʚʢʘ ʥʘ ʪʳʢʚʝʥʥʳʝ ʢʫʣʴʪʫʨʳ ʚ ʧʦʩʣʝʜʥʠʝ 30-40 ʣʝʪ ʫʩʧʝʰʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚʦ 

ʤʥʦʛʠʭ ʩʪʨʘʥʘʭ, ʧʨʠʚʠʪʳʝ ʨʘʩʪʝʥʠʷ ʧʦʩʪʝʧʝʥʥʦ ʟʘʤʝʥʷʶʪ ʢʦʨʥʝʩʦʙʩʪʚʝʥʥʳʝ ʩʦʨʪʘ ʢʘʢ 
ʦʪʢʨʳʪʦʤ, ʪʘʢ ʠ ʚ ʟʘʱʠʱʝʥʥʦʤ ʛʨʫʥʪʝ. ʇʨʠʚʠʚʢʘ ʢ ʪʳʢʚʝ ʦʛʫʨʮʘ, ʜʳʥʠ ʠ ʘʨʙʫʟʘ ʥʘ 

ʩʝʛʦʜʥʷʰʥʝʝ ʚʨʝʤʷ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ, ʚʚʠʜʫ ʪʦʛʦ ʯʪʦ ʧʨʠ ʜʘʥʥʦʤ 
ʧʨʦʮʝʩʩʝ ʥʘʙʣʶʜʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, ʩʨʦʢʦʚ ʧʣʦʜʦʥʦʰʝʥʠʷ ʠ ʫʩʪʦʡʯʠʚʦʩʪʠ 
ʢ ʙʦʣʝʟʥʷʤ, ʪʝʤʧʝʨʘʪʫʨʥʳʤ ʨʝʞʠʤʘʤ ʠ ʢʦʥʝʯʥʦ ʞʝ ʩʦʣʝʚʳʤ ʩʪʨʝʩʩʘʤ ʧʦʩʣʝʜʥʠʭ [4-6].  
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ʇʨʠʚʠʚʢʘ ʦʚʦʱʥʳʭ ʨʘʩʪʝʥʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʪʳʢʚʝʥʥʳʭ (ʦʛʫʨʮʘ, ʜʳʥʠ ʠ ʘʨʙʫʟʘ ʢ 
ʪʳʢʚʝ) ï ʷʚʣʷʝʪʩʷ ʦʙʳʜʝʥʥʦʡ ʧʨʘʢʪʠʢʦʡ ʚ ʪʘʢʠʭ ʩʪʨʘʥʘʭ ʢʘʢ ʗʧʦʥʠʠ, ʂʦʨʝʷ, 
ʉʨʝʜʠʟʝʤʥʦʛʦ ʤʦʨʷ ʠ ʝʚʨʦʧʝʡʩʢʠʭ ʩʪʨʘʥ [7]. ʇʨʠʚʠʪʳʝ ʢ ʪʳʢʚʝ ʨʘʩʪʝʥʠʷ ʤʦʛʫʪ 

ʚʦʟʜʝʣʳʚʘʪʴʩʷ ʢʘʢ ʚ ʟʘʢʨʳʪʦʤ ʛʨʫʥʪʝ ʚ ʩʣʫʯʘʝ ʦʛʫʨʮʘ ʠ ʜʳʥʠ [8, 9], ʪʘʢ ʠ ʚ ʦʪʢʨʳʪʦʤ ʩ 
ʘʨʙʫʟʦʤ, ʟʘʯʘʩʪʫʶ [10, 11]. ɺ ʵʪʦʡ ʩʚʷʟʠ, ʚ ʪʝʧʣʠʯʥʳʭ ʫʩʣʦʚʠʷʭ ʧʨʠʤʝʥʷʝʪʩʷ ʛʠʜʨʦʧʦʥʥʦʝ 

ʚʳʨʘʱʠʚʘʥʠʝ ʨʘʩʪʝʥʠʡ ʥʘ ʨʘʟʣʠʯʥʳʭ ʩʫʙʩʪʨʘʪʘʭ, ʪʘʢʠʭ ʢʘʢ ʪʦʨʬ, ʧʝʨʣʠʪ ʠ ʤʠʥʝʨʘʣʴʥʘʷ 
ʚʘʪʘ [12, 13]. ɼʦʟʠʨʦʚʘʥʥʳʝ ʤʠʥʝʨʘʣʴʥʳʝ ʫʜʦʙʨʝʥʠʷ ʚ ʪʘʢʠʭ ʩʫʙʩʪʨʘʪʘʭ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ 
ʞʠʜʢʦʡ ʬʦʨʤʝ, ʪʝʤ ʩʘʤʳʤ, ʚʣʠʷʷ ʥʘ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʨʘʩʪʝʥʠʡ [14-16]. ʊʘʢʞʝ, ʦʩʦʙʦ 

ʚʘʞʥʳʤ ʷʚʣʷʝʪʩʷ ʥʘʢʦʧʣʝʥʠʝ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʩ ʤʠʢʨʦʵʣʝʤʝʥʪʘʤʠ ʚ ʩʫʙʩʪʨʘʪʘʭ 
[17]. ʈʘʩʪʝʥʠʝ ʦʛʫʨʮʘ ʚ ʪʘʢʠʭ ʫʩʣʦʚʠʷʭ ʥʝ ʚʳʜʝʨʞʠʚʘʶʪ ʚʳʩʦʢʠʭ ʢʦʥʮʝʥʪʨʘʮʠʡ 

ʤʠʥʝʨʘʣʴʥʳʭ ʩʦʣʝʡ, ʧʦʜʘʚʘʝʤʳʭ ʚ ʢʦʨʥʝʚʫʶ ʩʠʩʪʝʤʫ [7, 18]. ʉʦʟʜʘʥʠʝ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 
ʪʝʧʣʠʯʥʳʭ ʩʦʨʪʦʚ ʦʛʫʨʮʦʚ ʠ ʜʳʥʠ, ʘʨʙʫʟʘ ʜʣʷ ʦʪʢʨʳʪʦʛʦ ʛʨʫʥʪʘ ʫʩʪʦʡʯʠʚʳʭ ʢ ʟʘʩʦʣʝʥʠʶ, 
ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ [18], ʥʦ ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ ʵʪʦʪ ʧʨʦʮʝʩʩ ʟʘʥʠʤʘʝʪ 

ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ. ʈʝʰʝʥʠʝʤ ʧʨʦʙʣʝʤʳ ʩʦʣʝʚʦʛʦ ʩʪʨʝʩʩʘ ʠ ʧʦʯʚʝʥʥʦʛʦ ʟʘʩʦʣʝʥʠʷ  ʤʦʞʝʪ 
ʙʳʪʴ ʧʨʠʚʠʚʢʘ ʥʘ ʩʦʣʝʫʩʪʦʡʯʠʚʳʝ ʩʦʨʪʘ ʪʳʢʚ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʮʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʙʳʣʦ ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʚʳʩʦʢʠʭ 
ʢʦʥʮʝʥʪʨʘʮʠʡ ʢʦʤʧʣʝʢʩʥʳʭ ʨʘʩʪʚʦʨʦʚ ʤʠʥʝʨʘʣʴʥʳʭ ʩʦʣʝʡ ʩ ʤʠʢʨʦʵʣʝʤʝʥʪʘʤʠ ʥʘ ʨʦʩʪ ʠ 
ʨʘʟʚʠʪʠʝ ʨʘʩʪʝʥʠʡ ʪʳʢʚʳ ʚ ʧʝʨʠʦʜ ʥʘʙʦʨʘ ʚʝʛʝʪʘʪʠʚʥʦʡ ʤʘʩʩʳ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʝʝ ʚ ʢʘʯʝʩʪʚʝ ʧʦʜʚʦʡʥʦʛʦ ʤʘʪʝʨʘʣʘ. 
ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʈʘʩʪʠʪʝʣʴʥʳʤ ʤʘʪʝʨʠʘʣʦʤ ʜʣʷ ʠʩʩʣʝʜʦ-

ʚʘʥʠʡ ʩʣʫʞʠʣʘ ʪʳʢʚʘ ʢʨʫʧʥʦʧʣʦʜʥʘʷ (Cucurbita maxima L.) ʢʘʟʘʭʩʪʘʥʩʢʦʡ ʩʝʣʝʢʮʠʠ.  
ɺʳʨʘʱʠʚʘʥʠʝ ʪʳʢʚʳ ʧʨʦʚʦʜʠʣʘʩʴ ʥʘ ʥʝʡʪʨʘʣʠʟʦʚʘʥʥʦʤ ʪʦʨʬʝ ʨʅ 6,0 (KekkilaTM) ʚ 

1,5 ʣʠʪʨʦʚʳʭ ʩʦʩʫʜʘʭ ʩ ʢʝʨʘʤʟʠʪʥʳʤ ʜʨʝʥʘʞʝʤ. ɺ ʩʦʩʫʜʳ ʩ ʪʦʨʬʦʤ ʚʳʩʘʞʠʚʘʣʠ ʩʝʤʝʥʘ 

ʪʳʢʚʳ. ɼʘʪʘ ʧʦʩʝʚʘ ï 10 ʬʝʚʨʘʣʷ 2023 ʛ. ɽʜʠʥʠʯʥʳʝ ʚʩʭʦʜʳ ʦʪʤʝʯʝʥʳ 15 ʬʝʚʨʘʣʷ, ʘ 
ʤʘʩʩʦʚʳʝ ï 17 ʬʝʚʨʘʣʷ.  ʉ ʤʦʤʝʥʪʘ ʚʩʭʦʜʦʚ ʥʘʯʘʣʠ ʧʦʣʠʚʘʪʴ ʧʠʪʘʪʝʣʴʥʳʤ ʨʘʩʪʚʦʨʦʤ 

ʤʠʥʝʨʘʣʴʥʳʭ ʩʦʣʝʡ ʠʟ ʨʘʩʯʝʪʘ 100 ʤʣ ʝʞʝʜʥʝʚʥʦ. ʇʦʩʣʝ ʚʩʭʦʜʦʚ ʨʘʩʪʝʥʠʷ ʚ ʪʝʯʝʥʠʠ 
ʥʝʜʝʣʠ ʦʩʚʝʱʘʣʠʩʴ ʩʚʝʪʦʜʠʦʜʥʳʤʠ ʣʘʤʧʘʤʠ ʚ ʟʥʘʯʝʥʠʠ 5000 ʣʶʢʩ, ʧʦʩʣʝʜʫʶʱʠʝ ʪʨʠ 
ʥʝʜʝʣʠ 8000 ʣʶʢʩ. ʇʦʣʥʳʝ ʧʘʨʘʤʝʪʨʳ ʩʪʨʫʢʪʫʨʳ ʨʘʩʪʝʥʠʡ, ʨʦʩʪʘ, ʢʦʣʠʯʝʩʪʚʘ ʣʠʩʪʴʝʚ, 

ʫʟʣʦʚ ʩʦʮʚʝʪʠʡ, ʜʣʠʥʳ, ʤʘʩʩʳ ʨʘʩʪʝʥʠʡ ʠ ʢʦʨʥʝʡ ʧʨʦʚʦʜʠʣʘʩʴ ʩʦʛʣʘʩʥʦ ʨʘʙʦʪʝ [19]. 
ʆʧʳʪʳ ʟʘʣʦʞʝʥʳ ʧʦ 7 ʩʦʩʫʜʘʤ ʧʦ ʢʘʞʜʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ, ʚ 3 ʢʦʥʮʝʥʪʨʘʮʠʷʭ ʠ 2 

ʧʦʚʪʦʨʥʦʩʪʷʭ. ɺʩʝʛʦ ʚʳʩʘʞʝʥʦ ʜʣʷ ʦʮʝʥʢʠ 42 ʨʘʩʪʝʥʠʷ. ʉʭʝʤʘ ʦʧʳʪʘ: 1 ʚʘʨʠʘʥʪ ï 500 ppm, 
2 ʚʘʨʠʘʥʪ ï  1000 ppm,  3 ʚʘʨʠʘʥʪ ï  1500 ppm.  ʉʦʩʪʘʚ ʤʠʥʝʨʘʣʴʥʳʭ ʩʦʣʝʡ ʠ 
ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʪʘʙʣʠʮʝ 1. 

 
ʊʘʙʣʠʮʘ 1 ï ʄʠʥʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʳʡ ʩʦʩʪʘʚ ʧʠʪʘʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚ ʩʪʦʢʦʚʦʤ 

ʨʘʩʪʚʦʨʝ, % 

 

Grow (ʚʝʛʝʪʘʮʠʷ) Bloom (ʮʚʝʪʝʥʠʝ) Micro (ʤʠʢʨʦʵʣʝʤʝʥʪʳ) 

ʆʙʱʠʡ N ï 3 
ʆʙʱʠʡ P2O5 ï 1 
ʆʙʱʠʡ K2O ï 6 
ʆʙʱʠʡ MgO ï 0.8 

ʆʙʱʠʡ P2O5 ï 5 
ʆʙʱʠʡ K2O ï 4 
ʆʙʱʠʡ MgO ï 3 
ʆʙʱʘʷ SO4 ï 5 

ʆʙʱʠʡ Caʆ ï 5 
ʆʙʱʠʡ N ï 5 
ʆʙʱʠʡ K2O ï 1 
ɹʦʨ (B) ï 0.01 
ʄʦʣʠʙʜʝʥ (Mo) ï 0.0008 
ʂʦʙʘʣʴʪ (Co) ï 0.0005 
Cu ʭʝʣʘʪ DPTA ï 0.01 
Zn ʭʝʣʘʪ EDTA ï 0.015 
Mn ʭʝʣʘʪ EDTA ï 0.05 
Fe ʭʝʣʘʪ EDDA ï 0.1 

 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʟʥʘʯʝʥʠʷ 500, 1000 ʠ 1500 ppm ʚ ʧʠʪʘʪʝʣʴʥʳʭ ʨʘʩʪʚʦʨʘʭ ʠʟ 
ʢʘʞʜʦʛʦ ʩʪʦʢʘ ʙʨʘʣʠ ʧʦ 1,3ʤʣ, 2,7ʤʣ ʠ 4ʤʣ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ ʣʠʪʨ, ʜʦʚʦʜʷ ʜʦ ʨʅ 6.0 1ʅ 
ʨʘʩʪʚʦʨʦʤ Naʆʅ ʠʣʠ ʂʆʅ. ʉʫʤʤʘʨʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʧʠʪʘʪʝʣʴʥʦʛʦ ʨʘʩʪʚʦʨʘ ʠʟʤʝʨʷʣʘʩʴ 

TDS-ʤʝʪʨʦʤ. 
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ʌʣʫʦʨʦʤʝʪʨʠʯʝʩʢʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʭʣʦʨʦʬʠʣʣʘ ʧʨʦʚʦʜʠʣʠ ʩ ʧʦʤʦʱʴʶ 
ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʘ (Shimadzu UF-1900) ʧʨʠ ʜʣʠʥʝ ʚʦʣʥ 470, 649 ʠ 665ʥʄ ʩʦʛʣʘʩʥʦ ʨʘʙʦʪʘʤ 
ʘʚʪʦʨʦʚ Bari et.al ʠ Terletskaya et.al [14, 20]. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. ʉʝʤʝʥʘ ʪʳʢʚʳ ʙʳʣʠ ʚʳʩʘʞʝʥʳ ʚ ʩʦʩʫʜʳ c ʪʦʨʬʦʤ ʥʘ 
ʛʣʫʙʠʥʫ ʚ 2ʩʤ.  ʅʘ ʢʘʞʜʳʡ ʚʘʨʠʘʥʪ ʦʧʳʪʘ 500, 1000 ʠ 1500 ʨʨm ʙʳʣʠ ʚʟʷʪʳ ʧʦ 7 ʩʦʩʫʜʦʚ ʩ 

ʪʦʨʬʦʤ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚ 2 ʧʦʚʪʦʨʥʦʩʪʷʭ. ɼʣʷ ʧʦʣʥʦʛʦ ʫʚʣʘʞʥʝʥʠʷ ʪʦʨʬʘ ʩʦʩʫʜʳ ʙʳʣʠ 
ʧʦʣʠʪʳ ʧʠʪʘʪʝʣʴʥʳʤʠ ʨʘʩʪʚʦʨʘʤʠ ʧʦ 300ʤʣ/ʣ. ʂʦʤʧʣʝʢʩʥʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʠʪʘʪʝʣʴʥʳʭ 
ʨʘʩʪʚʦʨʦʚ 500, 1000 ʠ 1500 ʨʨm ʵʢʚʠʚʘʣʝʥʪʥʳ 1,0 ɽʉ, 2,0 ɽʉ ʠ 3,0 ɽʉ (ɽʉ -

ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʩʪʴ ʧʠʪʘʪʝʣʴʥʦʛʦ ʨʘʩʪʚʦʨʘ) ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɼʣʷ ʢʫʣʴʪʫʨʳ ʦʛʫʨʮʘ, 
ʚʦʟʜʝʣʳʚʘʝʤʦʛʦ ʥʘ ʛʠʜʨʦʧʦʥʠʢʝ, ʦʧʪʠʤʘʣʴʥʘʷ ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʩʪʴ ʨʘʚʥʘ 2,2 ɽʉ [21]. ʇʨʠ 

ʵʪʦʤ, ʥʘʙʣʶʜʘʝʪʩʷ ʥʘʢʦʧʣʝʥʠʝ (ʧʦʚʳʰʝʥʠʝ) ʢʦʥʮʝʥʪʨʘʮʠʠ ʚ ʩʫʙʩʪʨʘʪʝ (ʤʠʥʝʨʘʣʴʥʘʷ ʚʘʪʘ) 
ʧʨʠ ʤʥʦʛʦʢʨʘʪʥʳʭ ʧʦʣʠʚʘʭ ʧʠʪʘʪʝʣʴʥʳʤʠ ʨʘʩʪʚʦʨʘʤʠ. 
 

 
 

ʈʠʩʫʥʦʢ 1 ï ʈʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʨʘʩʪʝʥʠʡ ʧʦʜʚʦʡʥʦʡ ʪʳʢʚʳ ʥʘ ʨʘʟʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ 

ʧʠʪʘʪʝʣʴʥʳʭ ʨʘʩʪʚʦʨʦʚ. a ï ʩʝʤʝʥʘ ʧʦʜʚʦʡʥʦʡ ʪʳʢʚʳ ʢʨʫʧʥʦʧʣʦʜʥʦʡ (Cucurbita maxima L.); b ï 
ʧʨʦʨʘʩʪʘʥʠʝ ʩʝʤʝʥʠ ʥʘ ʧʷʪʳʡ ʜʝʥʴ ʧʦʩʣʝ ʧʦʩʝʚʘ; c ï ʦʜʥʦʥʝʜʝʣʴʥʳʝ ʧʨʦʨʦʩʪʢʠ ʪʳʢʚʳ; d ï ʩʦʩʫʜʳ 

ʩ ʨʘʩʪʝʥʠʷʤʠ ʧʦʜ ʩʚʝʪʦʜʠʦʜʥʳʤʠ ʣʘʤʧʘʤʠ 

 

ʏʝʨʝʟ ʧʷʪʴ ʜʥʝʡ ʧʦʩʣʝ ʧʦʩʝʚʘ ʩʝʤʝʥʘ ʥʘʯʘʣʠ ʚʩʭʦʜʠʪʴ (ʨʠʩʫʥʦʢ 1b). ɼʦ ʚʩʭʦʜʦʚ 
ʩʝʤʷʥ ʢʘʞʜʳʡ ʜʝʥʴ ʚ ʩʦʩʫʜʳ ʚʥʦʩʠʣʦʩʴ ʧʦ 100ʤʣ ʧʠʪʘʪʝʣʴʥʦʛʦ ʨʘʩʪʚʦʨʘ ʧʦ ʚʘʨʠʘʥʪʘʤ 
ʢʦʥʮʝʥʪʨʘʮʠʦʥʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ, ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʪʦʨʬʘ ʚʦ ʚʣʘʞʥʦʡ ʬʦʨʤʝ.  

ɺ ʪʝʯʝʥʠʝ ʧʝʨʚʦʡ ʥʝʜʝʣʠ ʦʩʚʝʱʝʥʥʦʩʪʴ ʧʦʜʜʝʨʞʠʚʘʣʘʩʴ ʜʦ 5000 ʣʶʢʩ (ʨʠʩʫʥʦʢ 1ʩ), 
ʘ ʩʦ ʚʪʦʨʦʡ ʥʝʜʝʣʠ ʠ ʜʦ ʟʘʚʝʨʰʝʥʠʷ ʦʧʳʪʘ ʵʪʦ ʟʥʘʯʝʥʠʝ ʙʳʣʦ ʫʚʝʣʠʯʝʥʦ ʜʦ 8000 ʣʶʢʩ. 
ʀʟʤʝʨʝʥʠʝ ʝʜʠʥʠʮ ʦʩʚʝʱʝʥʥʦʩʪʠ ʧʨʦʠʟʚʦʜʠʣʦʩʴ ʩ ʧʦʤʦʱʴʶ ʧʦʨʪʘʪʠʚʥʦʛʦ ʃʶʢʩʤʝʪʨʘ, 

ʦʩʥʘʱʝʥʥʦʛʦ ʧʝʨʝʜʚʠʞʥʳʤ ʜʘʪʯʠʢʦʤ. ɼʣʷ ʦʩʚʝʱʝʥʠʷ ʧʨʠʤʝʥʷʣʠʩʴ ʢʨʘʩʥʦ-ʩʠʥʝ-
ʥʝʡʪʨʘʣʴʥʳʝ ʩʚʝʪʦʜʠʦʜʥʳʝ ʣʘʤʧʳ ʦʩʚʝʱʝʥʠʷ (RBN ï red blue neutral). ʂʘʞʜʘʷ ʣʘʤʧʘ 

ʧʦʪʨʝʙʣʷʣʘ ʧʦ 45 ɺʘʪʪ ʵʥʝʨʛʠʠ, ʠ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʟʥʘʯʝʥʠʷ 5000 ʣʶʢʩ ʥʝʦʙʭʦʜʠʤʦ ʙʳʣʦ 
ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʧʦ 5 ʩʚʝʪʦʜʠʦʜʥʳʭ ʣʘʤʧ ʥʘʜ ʨʘʩʪʝʥʠʷʤʠ, ʥʘ ʨʘʩʩʪʦʷʥʠʠ 20-25ʩʤ (ʨʠʩʫʥʦʢ 
1d). ʈʝʞʠʤ ʜʝʥʴ/ʥʦʯʴ 14/10 ʯʘʩʦʚ ʨʝʛʫʣʠʨʦʚʘʣʠ ʩ ʧʦʤʦʱʴʶ ʨʝʣʝ ʚʨʝʤʝʥʠ. ʉʚʝʪʦʜʠʦʜʥʳʝ 

ʣʘʤʧʳ ʚ ʪʝʯʝʥʠʠ 14 ʯʘʩʦʚʦʛʦ ʨʘʙʦʯʝʛʦ ʚʨʝʤʝʥʠ ʥʝ ʧʝʨʝʛʨʝʚʘʣʠʩʴ ʠ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʝ 
ʥʘʙʣʶʜʘʣʦʩʴ ʯʨʝʟʤʝʨʥʦʝ ʚʳʩʫʰʠʚʘʥʠʝ ʪʦʨʬʘ.  

ʂʘʢ ʚʠʜʥʦ ʥʘ ʨʠʩʫʥʢʝ 1d ʥʘ ʦʜʥʦʡ ʧʦʣʢʝ ʙʳʣʠ ʨʘʟʤʝʱʝʥʳ ʧʦ 21 ʩʦʩʫʜʫ, ʘ ʩ ʥʘʯʘʣʦʤ 
ʚʪʦʨʦʡ ʥʝʜʝʣʠ, ʧʦ ʤʝʨʝ ʨʦʩʪʘ ʨʘʩʪʝʥʠʡ ʩʦʩʫʜʳ ʫʤʝʥʴʰʘʣʠ ʜʦ 14 ʰʪʫʢ ʥʘ ʦʜʥʫ ʧʦʣʢʫ 
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ʩʪʝʣʣʘʞʘ ʩ ʦʩʚʝʱʝʥʠʝʤ (ʨʠʩʫʥʦʢ 2ʘ).  
 

 
 

ʈʠʩʫʥʦʢ 2 ï ʈʘʩʪʝʥʠʷ ʪʳʢʚʳ ʢʨʫʧʥʦʧʣʦʜʥʦʡ. 

 ʘ ï 15-ʪʠ ʜʥʝʚʥʳʝ ʨʘʩʪʝʥʠʷ; b ï 30-ʪʠ ʜʥʝʚʥʳʝ ʨʘʩʪʝʥʠʷ. 
 

ʕʪʦ ʙʳʣʦ ʩʜʝʣʘʥʦ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʝʜʠʥʠʮʳ ʧʣʦʱʘʜʠ ʨʘʩʪʫʱʠʭ ʨʘʩʪʝʥʠʡ. 
ʂʦʣʠʯʝʩʪʚʦ ʣʘʤʧ ʫʚʝʣʠʯʠʣʠ ʜʦ 8 ʰʪʫʢ (ʨʠʩʫʥʦʢ 2 ʘ, b). 

ʄʝʩʷʮ ʩʧʫʩʪʷ ʨʘʩʪʝʥʠʷ ʪʳʢʚʳ ʜʦʰʣʠ ʜʦ ʟʘʚʝʨʰʘʶʱʝʡ ʩʪʘʜʠʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ 
ʵʪʘʧʘ. ɺʥʦʩʠʤʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʠʪʘʪʝʣʴʥʦʛʦ ʨʘʩʪʚʦʨʘ ʙʳʣʦ 150 ʤʣ ʩʦ ʚʪʦʨʦʡ ʥʝʜʝʣʝ ʠ 200 
ʤʣ ʩ ʪʨʝʪʴʝʡ ʠ ʧʦʩʣʝʜʫʶʱʝʡ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ ʦʜʠʥ ʩʦʩʫʜ ʩ ʨʘʩʪʝʥʠʝʤ. ʇʦʩʣʝ 30 ʜʥʝʡ 

ʨʦʩʪʘ, ʨʘʩʪʝʥʠʷ ʩʥʠʤʘʣʠ ʩʦ ʩʪʝʣʣʘʞʝʡ, ʠʟʤʝʨʷʣʠ ʨʦʩʪ/ʜʣʠʥʫ, ʢʦʣʠʯʝʩʪʚʦ ʣʠʩʪʴʝʚ, ʤʘʩʩʫ 
ʨʘʩʪʝʥʠʡ, ʫʟʣʦʚ ʩʦʮʚʝʪʠʡ. ʀʣʣʶʩʪʨʘʮʠʷ ʧʦʣʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʩʪʨʫʢʪʫʨʳ ʨʘʩʪʝʥʠʡ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 3. 
 

 
 

ʈʠʩʫʥʦʢ 3 ï ʉʪʨʫʢʪʫʨʥʳʡ ʘʥʘʣʠʟ ʨʘʩʪʝʥʠʡ ʪʳʢʚʳ. ʘ ï ʠʟʤʝʨʝʥʠʝ ʜʣʠʥʳ ʨʘʩʪʝʥʠʡ, ʢʦʣʠʯʝʩʪʚʘ 
ʣʠʩʪʴʝʚ, ʫʟʣʦʚ ʩʦʮʚʝʪʠʡ, b ï ʠʟʚʣʝʯʝʥʥʳʡ ʪʦʨʬ ʩ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʦʡ ʪʳʢʚʳ, ʩ ï ʚʳʤʳʪʳʝ ʠ 

ʦʯʠʱʝʥʥʳʝ ʢʦʨʥʠ ʪʳʢʚʳ. 
 

ʂʘʢ ʙʳʣʦ ʚʳʰʝ ʦʧʠʩʘʥʦ, ʜʣʷ ʢʘʞʜʦʛʦ ʚʘʨʠʘʥʪʘ ʦʧʳʪʘ ʧʦ ʢʦʥʮʝʥʪʨʘʮʠʦʥʥʦʡ 
ʟʘʚʠʩʠʤʦʩʪʠ ʚʟʷʪʦ ʧʦ 2 ʧʦʚʪʦʨʥʦʩʪʷʤ ʧʦ 14 ʩʦʩʫʜʦʚ ʩ ʮʝʣʴʶ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ 

ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʧʦ ʧʘʨʘʤʝʪʨʘʤ ʩʪʨʫʢʪʫʨʥʦʛʦ ʘʥʘʣʠʟʘ ʨʘʩʪʝʥʠʡ. 
ʆʩʥʦʚʥʳʝ ʜʘʥʥʳʝ ʧʦ ʩʪʨʫʢʪʫʨʥʦʤʫ ʘʥʘʣʠʟʫ ʨʘʩʪʝʥʠʡ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 2. 
ʈʘʩʯʝʪ ʧʣʦʱʘʜʠ ʣʠʩʪʘ ʧʨʦʚʦʜʠʣʩʷ ʧʦ ʬʦʨʤʫʣʝ ʅ.ɺ. ʂʦʥʷʝʚʘ [22] ʜʣʷ ʣʠʩʪʴʝʚ 

ʪʳʢʚʝʥʥʳʭ (ʪʘʙʣʠʮʘ 3): 
Y = (-9,8+0,676 *x) *n, 

 
ʛʜʝ, Y ï ʧʣʦʱʘʜʴ ʣʠʩʪʴʝʚ; a ʠ b ï ʢʦʥʩʪʘʥʪʳ, ʦʧʨʝʜʝʣʷʝʤʳʝ ʜʣʷ ʚʠʜʘ ʤʝʪʦʜʦʤ ʨʝʛʨʝʩʩʠʠ; x 
ï ʧʨʦʠʟʚʝʜʝʥʠʝ ʜʣʠʥʳ ʥʘ ʰʠʨʠʥʫ ʣʠʩʪʘ; n ï ʯʠʩʣʦ ʣʠʩʪʴʝʚ ʚ ʧʨʦʙʝ.  

ʃʠʩʪʴʷ ʩ ʨʘʩʪʝʥʠʡ ʦʪʙʠʨʘʣʠ ʧʦʩʣʝ ʩʪʨʫʢʪʫʨʥʦʛʦ ʘʥʘʣʠʟʘ ʜʣʷ ʬʣʫʦʨʦʤʝʪʨʠʯʝʩʢʦʛʦ 
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ʘʥʘʣʠʟʘ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʩʦʜʝʨʞʘʥʠʷ ʭʣʦʨʦʬʠʣʣʘ (ʨʠʩʫʥʦʢ 4a). ʃʠʩʪʴʷ ʚʟʚʝʰʠʚʘʣʠʩʴ ʠ 
ʙʨʘʣʠ ʤʘʩʩʫ ʚ 1 ʛʨʘʤʤ ʜʣʷ ʨʘʩʪʠʨʘʥʠʷ ʚ ʩʪʫʧʝ ʩ 96% ʵʪʘʥʦʣʦʤ ʜʦ ʦʙʨʘʟʦʚʘʥʠʷ ʦʜʥʦʨʦʜʥʦʡ 
ʞʝʣʝʦʙʨʘʟʥʦʡ ʤʘʩʩʳ. 

 

ʊʘʙʣʠʮʘ 2 ï ɼʠʥʘʤʠʢʘ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ ʪʳʢʚʳ ʢʨʫʧʥʦʧʣʦʜʥʦʡ ʚ 
ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʫʤʤʘʨʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʠʪʘʪʝʣʴʥʳʭ ʨʘʩʪʚʦʨʦʚ (ʩʨʝʜʥʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʦ 

ʚʘʨʠʘʥʪʘʤ ʠ ʧʦʚʪʦʨʥʦʩʪʷʤ) 
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2
 

1 500 
ppm 

50,2Ñ2,76 59,9Ñ2,01 11,9Ñ2,0 43,6Ñ2,5 10 10 15 153,4Ñ7,5 

2 1000 
ppm 

58,8Ñ0,94 72,7Ñ3,03 7,8Ñ0,68 31,7Ñ1,9 12 11 20 274,8Ñ17,5 

3 1500 
ppm 

64,2Ñ3,44 73,7Ñ4,78 6,77Ñ0,6 30Ñ0,84 12 11 22 278,4Ñ22,5 

  
ʀʟʤʝʣʴʯʝʥʠʝ ʚ ʩʪʫʧʘʭ ʧʨʦʚʦʜʠʣʘʩʴ ʚ ʪʝʤʥʦʡ ʢʦʤʥʘʪʝ. ʉʪʫʧʘ ʩ ʧʝʩʪʠʢʘʤʠ, ʵʪʘʥʦʣ, 

ʧʨʦʙʠʨʢʠ ʭʨʘʥʠʣʠ ʚʦ ʣʴʜʫ. ʇʦ ʟʘʚʝʨʰʝʥʠʶ ʠʟʤʝʣʴʯʝʥʠʷ ʣʠʩʪʴʝʚ, ʨʘʩʪʝʨʪʘʷ ʩʫʩʧʝʥʟʠʷ 

ʧʝʨʝʥʦʩʠʣʘʩʴ ʚ ʦʭʣʘʞʜʝʥʥʳʝ ʮʝʥʪʨʠʬʫʞʥʳʝ ʧʨʦʙʠʨʢʠ. ʂʦʥʝʯʥʳʡ ʦʙʲʝʤ ʩʫʩʧʝʥʟʠʠ ʙʳʣ 
20 ʤʣ. ʇʨʦʙʠʨʢʠ ʩ ʩʫʩʧʝʥʟʠʝʡ ʣʠʩʪʴʝʚ ʭʨʘʥʠʣʠʩʴ ʧʨʠ -20ʦʉ ʚ ʪʝʯʝʥʠʠ ʯʘʩʘ. ʇʦʩʣʝ 

ʭʦʣʦʜʥʦʡ ʠʥʢʫʙʘʮʠʠ ʚ ʤʦʨʦʟʠʣʴʥʠʢʝ, ʧʨʦʙʠʨʢʠ ʦʩʘʞʜʘʣʠʩʴ ʧʨʠ +4ʦʉ 5000ʦʙ/ʤʠʥ ʚ 
ʪʝʯʝʥʠʠ 10 ʤʠʥʫʪ.  

ʀʟ ʦʩʘʞʜʝʥʥʳʭ ʧʨʦʙʠʨʦʢ ʦʪʙʠʨʘʣʘʩʴ ʥʘʜʦʩʘʜʦʯʥʘʷ ʞʠʜʢʦʩʪʴ ʠ ʧʝʨʝʥʦʩʠʣʘʩʴ ʚ 

ʩʪʝʢʣʷʥʥʫʶ ʢʶʚʝʪʫ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʭʣʦʨʦʬʠʣʣʘ ʚ ʦʪʢʘʣʠʙʨʦʚʘʥʥʦʤ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʝ 
(ʨʠʩʫʥʦʢ 4b). ʂʘʣʠʙʨʦʚʢʘ ʙʣʘʥʢʦʚ ʧʨʦʚʦʜʠʣʘʩʴ ʥʘ 96% ʵʪʘʥʦʣʝ.  

ɼʣʷ ʬʣʫʦʨʦʤʝʪʨʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʚ ʪʨʝʭʢʨʘʪʥʦʡ ʧʦʚʪʦʨʥʦʩʪʠ ʦʪʙʠʨʘʣʠ ʧʦ ʦʜʥʦʤʫ 

ʦʪʜʝʣʴʥʦʤʫ ʣʠʩʪʫ ʩ ʨʘʩʪʝʥʠʷ.  
 

ʊʘʙʣʠʮʘ 3 ï ʉʦʜʝʨʞʘʥʠʝ ʭʣʦʨʦʬʠʣʣʘ (a+b) ʚ ʣʠʩʪʴʷʭ ʨʘʩʪʝʥʠʡ ʪʳʢʚʳ 

ʢʨʫʧʥʦʧʣʦʜʥʦʡ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʠʪʘʪʝʣʴʥʳʭ ʨʘʩʪʚʦʨʦʚ, ʤʛ/ʛ ʩʳʨʦʡ ʤʘʩʩʳ 

   

 ̄ ɺʘʨʠʘʥʪ  
ʦʧʳʪʘ 

ʂʦʣ-ʚʦ 
ʧʦʚʪʦʨʥʦʩʪʝʡ, h ʪ 

ʉʨʝʜʥʝʝ ʢʦʣ-ʚʦ 
ʣʠʩʪʴʝʚ, ʰʪ 

ʉʦʜʝʨʞʘʥʠʝ ʭʣʦʨʦʬʠʣʣʘ (a+b) ʚ 
ʣʠʩʪʴʷʭ, ʤʛ/ʛ ʩʳʨʦʡ ʤʘʩʩʳ  

1 500 ppm 3 3 0,67 

2 1000 ppm 3 3 1,1 

3 1500 ppm 3 3 1,15 

 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʜʝʨʞʘʥʠʝ ʭʣʦʨʦʬʠʣʣʘ ʙʦʣʝʝ 1ʤʛ ʥʘ 1 ʛʨʘʤʤ ʩʚʝʞʠʭ ʣʠʩʪʴʝʚ 

ʩʦʛʣʘʩʥʦ ʪʘʙʣʠʮʳ 3 ʧʦʢʘʟʘʣ 3 ʚʘʨʠʘʥʪ ʩ ʩʫʤʤʘʨʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʧʠʪʘʪʝʣʴʥʦʛʦ ʨʘʩʪʚʦʨʘ 
1500 ppm. 

ʀʩʭʦʜʷ ʠʟ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ, ʥʘʙʣʶʜʘʝʪʩʷ ʣʦʛʠʯʝʩʢʘʷ ʚʟʘʠʤʦʩʚʷʟʴ/ʟʘʚʠʩʠʤʦʩʪʴ 

ʤʝʞʜʫ ʧʘʨʘʤʝʪʨʘʤʠ ʨʘʩʪʝʥʠʡ ʠ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʧʠʪʘʪʝʣʴʥʳʭ ʨʘʩʪʚʦʨʦʚ. ɹʦʣʴʰʘʷ ʤʘʩʩʘ, 
ʜʣʠʥʘ ʨʘʩʪʝʥʠʡ, ʢʦʣʠʯʝʩʪʚʦ ʣʠʩʪʴʝʚ ʠ ʫʟʣʦʚ ʩʦʮʚʝʪʠʡ/ʮʚʝʪʢʦʚ, ʧʣʦʱʘʜʴ ʣʠʩʪʴʝʚ, 

ʩʦʜʝʨʞʘʥʠʝ ʭʣʦʨʦʬʠʣʣʘ ʥʘʨʘʩʪʘʶʪ ʧʦ ʤʝʨʝ ʫʚʝʣʠʯʝʥʠʷ ʩʫʤʤʘʨʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʡ 
ʧʠʪʘʪʝʣʴʥʳʭ ʨʘʩʪʚʦʨʦʚ ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʤʘʩʩʳ ʢʦʨʥʝʡ. ʇʦʩʣʝʜʥʝʝ, ʚʝʨʦʷʪʥʦ ʩʚʷʟʘʥʦ ʩ 
ʜʦʩʪʫʧʦʤ ʠ ʦʙʠʣʠʝʤ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʚ ʢʦʨʥʷʭ ʨʘʩʪʝʥʠʡ. ɺ ʵʪʦʡ ʩʚʷʟʠ, ʢʦʨʥʷʤ ʥʝ 

ʥʫʞʥʦ ʥʘʨʘʱʠʚʘʪʴ ʤʘʩʩʫ ʜʣʷ ʧʦʠʩʢʘ ʧʠʪʘʥʠʷ [23]. 
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ʈʠʩʫʥʦʢ 4 ï ʀʟʤʝʨʝʥʠʝ ʧʣʦʱʘʜʠ ʣʠʩʪʴʝʚ ʠ ʩʦʜʝʨʞʘʥʠʝ ʩʫʤʤʘʨʥʦʛʦ ʭʣʦʨʦʬʠʣʣʘ.  

ʘ ï ʣʠʩʪʴʷ, ʩʨʝʟʘʥʥʳʝ ʧʦʩʣʝ ʩʪʨʫʢʪʫʨʥʦʛʦ ʘʥʘʣʠʟʘ ʨʘʩʪʝʥʠʡ, b ïʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʥʘʷ ʢʶʚʝʪʘ c 
ʩʫʩʧʝʥʟʠʝʡ ʭʣʦʨʦʬʠʣʣʘ 

 

ɺ ʫʩʣʦʚʠʷʭ ʛʠʜʨʦʧʦʥʠʢʠ ʢʦʥʮʝʥʪʨʘʮʠʶ ʧʠʪʘʪʝʣʴʥʦʛʦ ʨʘʩʪʚʦʨʘ ʧʦʜʥʠʤʘʶʪ 

ʧʦʩʪʝʧʝʥʥʦ ʧʦ ʤʝʨʝ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ ʜʦ ʟʥʘʯʝʥʠʷ 2.5 ɽʉ ʠʣʠ 1600 ʨʨm [21]. ɺ 
ʜʘʥʥʦʤ ʩʣʫʯʘʝ, ʩ ʤʦʤʝʥʪʘ ʧʨʦʨʘʩʪʘʥʠʷ ʩʝʤʷʥ ʙʳʣʘ ʧʦʜʘʥʘ ʚʳʩʦʢʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ 

ʧʠʪʘʪʝʣʴʥʦʛʦ ʨʘʩʪʚʦʨʘ ʚ ʟʥʘʯʝʥʠʠ 1500 ppm, ʢʦʪʦʨʘʷ ʥʝ ʧʦʚʣʠʷʣʘ ʦʪʨʠʮʘʪʝʣʴʥʦ ʥʘ 
ʨʘʩʪʝʥʠʷ ʪʳʢʚʳ. ɺ ʫʩʣʦʚʠʷʭ ʧʨʠʤʝʥʝʥʠʷ ʛʠʜʨʦʧʦʥʥʳʭ ʩʫʙʩʪʨʘʪʦʚ, ʚ ʢʦʪʦʨʳʭ ʙʫʜʫʪ 
ʥʘʢʘʧʣʠʚʘʪʴʩʷ ʨʘʩʪʚʦʨʳ ʩʦʣʝʡ, ʤʦʞʥʦ ʩʯʠʪʘʪʴ, ʯʪʦ ʧʨʠ ʚʦʟʜʝʣʳʚʘʥʠʠ ʧʨʠʚʠʪʳʭ ʦʛʫʨʮʘ, 

ʜʳʥʠ ʠ ʘʨʙʫʟʘ, ʢʦʨʥʠ ʧʦʜʚʦʡʥʦʡ ʪʳʢʚʳ ʙʫʜʫʪ ʚʳʜʝʨʞʠʚʘʪʴ ʩʦʣʝʚʦʡ ʩʪʨʝʩʩ ʠ ʥʘʛʨʫʟʢʫ. 
ʉʦʛʣʘʩʥʦ ʨʘʙʦʪʝ Rouphael et.al.[7] ʧʨʝʜʧʦʣʘʛʘʝʪcʷ, ʯʪʦ ʧʨʠʚʠʪʳʝ ʥʘ ʪʳʢʚʫ ʦʛʫʨʝʮ, ʜʳʥʷ, 

ʘʨʙʫʟ ʠ ʢʦʨʥʝʩʦʙʩʪʚʝʥʥʳʝ ʤʦʛʫʪ ʧʦ-ʨʘʟʥʦʤʫ ʦʪʟʳʚʘʪʴʩʷ ʥʘ ʧʦʚʳʰʝʥʥʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ 
ʤʠʥʝʨʘʣʴʥʳʭ ʩʦʣʝʡ. ʇʨʠʚʠʚʢʘ ʥʘ ʩʦʣʝʫʩʪʦʡʯʠʚʳʝ ʧʦʜʚʦʠ ʫ ʚʳʰʝʫʢʘʟʘʥʥʳʭ ʘʚʪʦʨʦʚ 
ʫʣʫʯʰʠʣʘ ʫʨʦʞʘʡʥʦʩʪʴ, ʬʦʪʦʩʠʥʪʝʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʙʣʘʛʦʜʘʨʷ ʧʦʜʜʝʨʞʘʥʠʶ ʙʦʣʝʝ 

ʚʳʩʦʢʦʡ ʫʩʪʴʠʯʥʦʡ ʧʨʦʚʦʜʠʤʦʩʪʠ. ɹʦʣʝʝ ʚʳʩʦʢʘʷ ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ 
ʧʨʠʚʠʪʳʭ ʨʘʩʪʝʥʠʡ ʜʳʥʠ ʠ ʦʛʫʨʮʘ ʤʦʞʝʪ ʙʳʪʴ ʯʘʩʪʠʯʥʦ ʩʚʷʟʘʥʘ ʩ ʦʛʨʘʥʠʯʝʥʠʝʤ Na+ 

ʪʨʘʥʩʧʦʨʪʦʤ ʚ ʥʘʜʟʝʤʥʫʶ ʯʘʩʪʴ ʠ ʫʣʫʯʰʝʥʠʝʤ ʧʠʪʘʪʝʣʴʥʦʛʦ ʫʨʦʚʥʷ ʣʠʩʪʴʝʚ, ʯʪʦ ʚ ʩʚʦʶ 
ʦʯʝʨʝʜʴ ʩʤʷʛʯʠʣʦ ʙʳ ʟʘʩʦʣʝʥʠʝ, ʧʦʜʘʚʣʷʶʱʝʝ ʨʦʩʪ, ʨʘʟʚʠʪʠʝ ʨʘʩʪʝʥʠʡ, ʘ ʪʘʢʞʝ 
ʫʨʦʞʘʡʥʦʩʪʴ. 

 ɿʘʢʣʶʯʝʥʠʝ. ɺ ʦʧʳʪʘʭ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʚʳʩʦʢʠʭ ʢʦʥʮʝʥʪʨʘʮʠʡ 
ʢʦʤʧʣʝʢʩʥʳʭ ʨʘʩʪʚʦʨʦʚ ʤʠʥʝʨʘʣʴʥʳʭ ʩʦʣʝʡ ʩ ʤʠʢʨʦʵʣʝʤʝʥʪʘʤʠ ʥʘ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ 

ʨʘʩʪʝʥʠʡ ʪʳʢʚʳ ʚ ʧʝʨʠʦʜ ʥʘʙʦʨʘ ʚʝʛʝʪʘʪʠʚʥʦʡ ʤʘʩʩʳ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʝʝ ʚ 
ʢʘʯʝʩʪʚʝ ʧʦʜʚʦʡʥʦʛʦ ʤʘʪʝʨʘʣʘ. ɹʳʣʠ ʚʟʷʪʳ 3 ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʠʪʘʪʝʣʴʥʦʛʦ ʨʘʩʪʚʦʨʘ: 
500ʨʨm, 1000ʨʨm ʠ 1500ʨʨm ʢʦʪʦʨʳʝ ʵʢʚʠʚʘʣʝʥʪʥʳ 1,0 ɽʉ, 2,0 ɽʉ ʠ 3,0 ɽʉ, ʪ.ʝ. 

ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʩʪʠ ʧʠʪʘʪʝʣʴʥʦʛʦ ʨʘʩʪʚʦʨʘ. ɼʣʷ ʢʫʣʴʪʫʨʳ ʦʛʫʨʮʘ, ʚʦʟʜʝʣʳʚʘʝʤʦʛʦ ʥʘ 
ʛʠʜʨʦʧʦʥʠʢʝ, ʦʧʪʠʤʘʣʴʥʘʷ ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʩʪʴ ʨʘʚʥʘ 2,2 ɽʉ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʪʨʫʢʪʫʨʥʦʛʦ 

ʘʥʘʣʠʟʘ ʚʳʷʚʣʝʥʘ ʨʘʟʥʠʮʘ ʚ ʚʘʨʠʘʥʪʘʭ ʢʦʥʮʝʥʪʨʘʮʠʡ: ʚ 1 ʚʘʨʠʘʥʪʝ ʜʣʠʥʘ ʨʘʩʪʝʥʠʡ ʙʳʣʘ 
ʩʘʤʦʡ ʤʠʥʠʤʘʣʴʥʦʡ - 50,2Ñ2,76 ʩʤ, ʫ 3 ʚʘʨʠʘʥʪʘ ʩʘʤʦʡ ʤʘʢʩʠʤʘʣʴʥʦʡ 64,2Ñ3,44 ʩʤ. 
ʆʜʥʘʢʦ ʧʦ ʤʘʩʩʝ ʨʘʩʪʝʥʠʡ, ʤʘʩʩʝ ʢʦʨʥʝʡ ʠ ʜʣʠʥʝ ʢʦʨʥʝʡ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʚʳʜʝʣʠʣʩʷ 2 

ʚʘʨʠʘʥʪ ʩ ʢʦʥʮʝʥʪʨʘʮʠʝʡ 1000 ppm, ʢʦʪʦʨʘʷ ʩʯʠʪʘʝʪʩʷ ʦʧʪʠʤʘʣʴʥʦʡ. ʈʝʟʫʣʴʪʘʪʳ ʦʧʳʪʘ 
ʜʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʚʳʩʦʢʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʧʠʪʘʪʝʣʴʥʦʛʦ ʨʘʩʪʚʦʨʘ ʥʝ ʧʦʜʘʚʣʷʝʪ ʨʦʩʪ ʠ 

ʨʘʟʚʠʪʠʝ ʧʦʜʚʦʡʥʦʡ ʪʳʢʚʳ ʩ ʨʘʥʥʠʭ ʵʪʘʧʦʚ ʧʨʦʨʘʩʪʘʥʠʷ. ʈʝʟʫʣʴʪʘʪʳ ʬʣʫʦʨʦʤʝʪʨʠʯʝʩʢʦʛʦ 
ʘʥʘʣʠʟʘ ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʭʣʦʨʦʬʠʣʣʘ (a+b) ʚ ʣʠʩʪʴʷʭ ʨʘʩʪʝʥʠʡ ʪʳʢʚʳ ʢʨʫʧʥʦʧʣʦʜʥʦʡ ʚ 
ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʠʪʘʪʝʣʴʥʳʭ ʨʘʩʪʚʦʨʦʚ ʧʦʢʘʟʘʣʠ ʩʫʱʝʩʪʚʝʥʥʫʶ ʨʘʟʥʠʮʫ 

ʤʝʞʜʫ ʚʘʨʠʘʥʪʘʤʠ, 3 ʚʘʨʠʘʥʪ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʭʣʦʨʦʬʠʣʣʘ ʧʨʝʚʳʩʠʣ 2 ʠ 1 ʚʘʨʠʘʥʪʳ -1,15, 
1,1 ʠ 0,67 ʤʛ/ʛ ʩʳʨʦʡ ʤʘʩʩʳ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʦʧʳʪʘ ʚʳʷʚʣʝʥʦ ʯʪʦ, ʚʳʩʦʢʘʷ 
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ʢʦʥʮʝʥʪʨʘʮʠʷ ʩʦʣʝʡ ʩʪʠʤʫʣʠʨʫʝʪ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʨʘʩʪʝʥʠʡ, ʥʘʨʘʩʪʘʥʠʝ ʙʠʦʤʘʩʩʳ ʠ 
ʥʘʢʦʧʣʝʥʠʝ ʭʣʦʨʦʬʠʣʣʘ ʚ ʣʠʩʪʴʷʭ ʪʳʢʚʳ.  
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ɸשʜʘʪʧʘ. ʊᴅʞʽʨʠʙʝʣʝʨʜʝ ʤʠʥʝʨʘʣʜʳ ʪײʟʜʘʨʜʳש ʤʠʢʨʦʵʣʝʤʝʥʪʪʝʨʽ ʙʘʨ ʢʦʤʧʣʝʢʩʪʽ 

ʝʨʽʪʽʥʜʽʣʝʨʽʥʽש ʞʦסʘʨʳ ʢʦʥʮʝʥʪʨʘʮʠʷʣʘʨʳ ʘʩץʘʙʘץ ᴇʩʽʤʜʽʢʪʝʨʽʥʽש ʚʝʛʝʪʘʪʠʚʪʽ ʤʘʩʩʘ ʘʣʫ ʢʝʟʝשʽʥʜʝ 
ʦʥʳ ʪʝʣʽʪʫʰʽ ʤʘʪʝʨʠʘʣʳ ʨʝʪʽʥʜʝ ʧʘʡʜʘʣʘʥʫ װʰʽʥ ᴇʩʫʽ ʤʝʥ ʜʘʤʫʳʥʘ ᴅʩʝʨʽ ʟʝʨʪʪʝʣʜʽ. פʦʨʝʢʪʽʢ 
ʝʨʽʪʽʥʜʽʥʽ3 ש ʢʦʥʮʝʥʪʨʘʮʠʷʩʳ ʘʣʳʥʜʳ: 500ppm, 1000ppm ʞᴅʥʝ 1500ppm, ʦʣʘʨ 1,0 Eʉ, 2,0 Eʉ ʞᴅʥʝ 
3,0 Eʉ, ʩᴅʡʢʝʩʪʽ ʙʦʣʜʳ. ɻʠʜʨʦʧʦʥʠʢʘʣʳץ ץʠʷʨ װʰʽʥ ʦשʪʘʡʣʳ ʵʣʝʢʪʨ ᴇʪʢʽʟʛʽʰʪʽʢ 2,2 EC ײץʨʘʡʜʳ. 
-ʪʘʣʜʳ: 1ץʳ ʘʥʳסʘʡʳʨʤʘʰʳʣʳ שʘʣʘʨʳʥʳץʩײʘʥʘʣʠʟ ʥᴅʪʠʞʝʩʽʥʜʝ ʢʦʥʮʝʥʪʨʘʮʠʷ ʥ ץʨʳʣʳʤʜʳײפ
ʥײʩץʘʜʘ ᴇʩʽʤʜʽʢʪʝʨʜʽײ שʟʳʥʜʳסʳ ʝץ שʳʩץʘʩʳ 50,2Ñ2,76 ʩʤ, 3-ʥײʩץʘʜʘ ʤʘʢʩʠʤʫʤ 64,2Ñ3,44 ʩʤ 
ʙʦʣʜʳ. ɸʣʘʡʜʘ ᴇʩʽʤʜʽʢ ʙʦʡʳʥʰʘ ʩʘʣʤʘסʳ, ʪʘʤʳʨʜʳש ʩʘʣʤʘסʳ ʞᴅʥʝ ײʟʳʥʜʳסʳ ʪʘʤʳʨʣʘʨʜʳש 
ʢʦʥʮʝʥʪʨʘʮʠʷʩʳ 1000 ppm ʙʦʣʘʪʳʥ 2-ʥײʩץʘʜʘʥ ʘʟʜʘʧ ʝʨʝʢʰʝʣʝʥʜʽ, ʙײʣ ʦשʪʘʡʣʳ ʙʦʣʳʧ ʩʘʥʘʣʘʜʳ. 
ʊᴅʞʽʨʠʙʝ ʥᴅʪʠʞʝʣʝʨʽ ץʦʨʝʢʪʽʢ ʝʨʽʪʽʥʜʽʥʽש ʞʦסʘʨʳ ʢʦʥʮʝʥʪʨʘʮʠʷʩʳ ʪʝʣʽʪʫʰʽ ʘʩץʘʙʘץʪʳש ᴇʥʫʽʥʽש 
ʘʣסʘʰץʳ ʢʝʟʝשʽʥʝʥ ʙʘʩʪʘʧ ᴇʩʫʽ ʤʝʥ ʜʘʤʫʳʥ ʪʝʞʝʤʝʡʪʽʥʽʥ ʜᴅʣʝʣʜʝʡʜʽ. פʦʨʝʢʪʽʢ ʝʨʽʪʽʥʜʽʣʝʨʜʽש 
ʢʦʥʮʝʥʪʨʘʮʠʷʩʳʥʘ ʙʘʡʣʘʥʳʩʪʳ ʽʨʽ ʞʝʤʽʩʪʽ ʘʩץʘʙʘץ ᴇʩʽʤʜʽʢʪʝʨʽʥʽש ʞʘʧʳʨʘץʪʘʨʳʥʜʘסʳ ʭʣʦʨʦʬʠʣʣ 
(a+b) ʤᴇʣʰʝʨʽʥʝ ʬʣʫʦʨʦʤʝʪʨʠʷʣʳץ ʘʥʘʣʠʟ ʥᴅʪʠʞʝʣʝʨʽ ʥײʩץʘʣʘʨ ʘʨʘʩʳʥʜʘ ʘʡʪʘʨʣʳץʪʘʡ 



191 
 

ʘʡʳʨʤʘʰʳʣʳץʪʳ ʢᴇʨʩʝʪʪʽ, ʭʣʦʨʦʬʠʣʣ ʤᴇʣʰʝʨʽ ʙʦʡʳʥʰʘ 3-ʥײʩץʘʜʘ ʘʩʳʧ ʢʝʪʪʽ. 2 ʞᴅʥʝ 1 ʥײʩץʘʣʘʨʳ 
ʩᴅʡʢʝʩʽʥʰʝ 1,15, 1,1 ʞᴅʥʝ 0,67 ʤʛ/ʛ ʳʣסʘʣ ʩʘʣʤʘץ ʝʩʝʙʽʤʝʥ ʙʦʣʜʳ. ʊᴅʞʽʨʠʙʝ ʥᴅʪʠʞʝʣʝʨʽ ʙʦʡʳʥʰʘ 
ʪײʟʜʳש ʞʦסʘʨʳ ʢʦʥʮʝʥʪʨʘʮʠʷʩʳ ᴇʩʽʤʜʽʢʪʝʨʜʽש ᴇʩʫʽ ʤʝʥ ʜʘʤʫʳʥ, ʙʠʦʤʘʩʩʘʥʳש ᴇʩʫʽʥ ʞᴅʥʝ ʘʩץʘʙʘץ 
ʞʘʧʳʨʘץʪʘʨʳʥʜʘ ʭʣʦʨʦʬʠʣʣʜʽש ʞʠʥʘʣʫʳʥ ʳʥʪʘʣʘʥʜʳʨʘʪʳʥʳ ʘʥʳץʪʘʣʜʳ.  

ʊʽʨʝʢ ʩᴇʟʜʝʨ: ʘʩץʘʙʘץ, ʪʝʣʽʪʫʰʽ, ʤʠʥʝʨʘʣʜʳ ʪײʟʜʘʨ, ײץʨʳʣʳʤʜʳץ ʘʥʘʣʠʟ, ʭʣʦʨʦʬʠʣʣ, 
ʬʣʶʦʨʠʤʝʪʨʠʷʣʳץ ʘʥʘʣʠʟ 
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Annotation. Experiments show the effect of high concentrations of complex solutions of mineral 
salts with microelements on the growth and pumpkin development during the period of gaining vegetative 
mass for its further use as a rootstock. 3 concentrations of nutrient solution were taken: 500ppm, 
1000ppm and 1500ppm which are equivalent to 1.0 EC, 2.0 EC and 3.0 EC, i.e. electrical conductivity of 
the nutrient solution. For a hydroponic cucumber culture, the optimum electrical conductivity is 2.2 EC. 
As a result of the structural analysis, a difference in concentration variants was revealed: in variant 1, the 
length of plants was the smallest 50.2 Ñ 2.76 cm, in variant 3, the maximum was 64.2 Ñ 3.44 cm. 
However, in terms of plant weight, root weight and length roots slightly stood out option 2 with a 
concentration of 1000 ppm, which is considered optimal. The results of the experiment prove that a high 
concentration of the nutrient solution does not inhibit the growth and development of rootstock pumpkin 
from the early stages of germination. The results of a fluorometric analysis of chlorophyll content (a + b) 
in the leaves of large-fruited pumpkin plants, depending on the concentration of nutrient solutions, 
showed a significant difference between the options, option 3 in terms of chlorophyll content exceeded 2 
and 1 options 1.15, 1.1 and 0.67 mg/g fresh weight, respectively. According to the experiment results, it 
was revealed that a high salt concentration stimulates the growth and development of plants, the growth 
of biomass and the accumulation of chlorophyll in pumpkin leaves. 

Keywords: pumpkin, rootstock, mineral salts, structural analysis, chlorophyll, fluorimetric 
analysis.  
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1ʂʘʟʘʭʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʘʛʨʘʨʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ. ʛ.ɸʣʤʘʪʳ, ʂʘʟʘʭʩʪʘʥ 

2ʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʧʨʦʙʣʝʤ ʙʠʦʪʝʭʥʦʣʦʛʠʠ, ɾʝʪʳʩʫʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ 
ʀ.ɾʘʥʩʫʛʫʨʦʚʘ, ʛ.ʊʘʣʜʳʢʦʨʛʘʥ, ʂʘʟʘʭʩʪʘʥ 

 
 ɸʥʥʦʪʘʮʠʷ. ʉʦʷ ʷʚʣʷʝʪʩʷ ʚʝʜʫʱʝʡ ʢʫʣʴʪʫʨʦʡ ʩʨʝʜʠ ʙʦʙʦʚʳʭ ʩ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ 
ʙʝʣʢʘ. ʋʯʠʪʳʚʘʷ ʚʳʩʦʢʫʶ ʧʦʪʨʝʙʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʚ ʙʝʣʢʝ, ʵʪʦ ʥʝʟʘʤʝʥʠʤʘʷ ʢʫʣʴʪʫʨʘ ʚ ʨʝʰʝʥʠʠ 
ʧʨʦʙʣʝʤʳ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘ ʧʦʣʷʭ ʝʛʦ ʚʳʨʘʱʠʚʘʥʠʷ ʚ ʂʘʟʘʭʩʪʘʥʝ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ 
ɸʣʤʘʪʠʥʩʢʦʡ ʦʙʣʘʩʪʠ, ʚʳʩʝʚʘʝʪʩʷ ʜʦ 90 ʧʨʦʮʝʥʪʦʚ ʵʪʦʡ ʢʫʣʴʪʫʨʳ. ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ 
ʥʘʫʯʥʦʝ ʦʙʦʩʥʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʫʜʦʙʨʝʥʠʡ ʧʦʜ ʩʦʶ, ʥʘʧʨʘʚʣʝʥʥʦʡ ʥʘ ʧʦʚʳʰʝʥʠʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ 
ʵʪʦʡ ʢʫʣʴʪʫʨʳ ʠ ʫʣʫʯʰʝʥʠʝ ʚʦʜʥʦ-ʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʩʪʘʨʦʦʨʦʰʘʝʤʦʛʦ ʧʦʯʚʳ ɸʣʤʘʪʠʥʩʢʦʡ 
ʦʙʣʘʩʪʠ.  

ʈʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʘʣʠ, ʚʳʨʘʱʠʚʘʥʠʷ ʵʪʦʡ ʢʫʣʴʪʫʨʳ ʥʝʦʙʭʦʜʠʤʦ ʩʦʙʣʶʜʘʪʴ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʝ 
ʧʨʠʝʤʳ, ʦʜʥʠʤ ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʧʦʩʝʚ ʩʝʤʷʥ ʩʦʠ ʨʠʟʦʙʠʘʣʴʥʳʤʠ ʧʨʝʧʘʨʘʪʘʤʠ; ʵʪʘ ʢʫʣʴʪʫʨʘ 
ʥʝʦʙʭʦʜʠʤʘ ʥʝ ʪʦʣʴʢʦ ʧʨʠ ʚʥʝʜʨʝʥʠʠ ʥʘ ʥʦʚʳʭ ʪʝʨʨʠʪʦʨʠʷʭ, ʥʦ ʠ ʚ ʤʝʩʪʘʭ, ʛʜʝ ʚʳʨʘʱʠʚʘʝʪʩʷ ʩʦʷ, 
ʪʘʢ ʢʘʢ ʦʥʘ ʧʦʚʳʰʘʝʪ ʫʨʦʞʘʡʥʦʩʪʴ ʨʘʩʪʝʥʠʡ ʧʫʪʝʤ ʦʙʨʘʙʦʪʢʠ ʩʝʤʷʥ ʩʧʝʮʠʘʣʴʥʦ ʧʦʜʦʙʨʘʥʥʳʤʠ 
ʰʪʘʤʤʘʤʠ ʚʳʩʦʢʦʘʢʪʠʚʥʳʭ ʢʣʫʙʥʝʚʳʭ ʙʘʢʪʝʨʠʡ, ʘ ʩ 2011 ʛʦʜʘ ʩʪʘʣʠ ʧʨʠʤʝʥʷʪʴʩʷ ʘʜʘʧʪʠʨʦʚʘʥʥʳʝ 
ʪʝʭʥʦʣʦʛʠʠ ʚʦʟʜʝʣʳʚʘʥʠʷ ʤʘʩʣʠʯʥʳʭ ʢʫʣʴʪʫʨ. 

ʀʟʫʯʝʥʳ ʥʘʫʯʥʦʝ ʦʙʦʩʥʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʫʜʦʙʨʝʥʠʡ ʧʦʜ ʩʦʶ, ʥʘʧʨʘʚʣʝʥʥʦʡ ʥʘ ʧʦʚʳʰʝʥʠʝ 
ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʵʪʦʡ ʢʫʣʴʪʫʨʳ ʠ ʫʣʫʯʰʝʥʠʝ ʚʦʜʥʦ-ʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʩʪʘʨʦʦʨʦʰʘʝʤʦʛʦ ʧʦʯʚʳ 
ɸʣʤʘʪʠʥʩʢʦʡ ʦʙʣʘʩʪʠ.  

ɺʧʝʨʚʳʝ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɸʣʤʘʪʠʥʩʢʦʡ ʦʙʣʘʩʪʠ ʧʨʦʚʝʜʝʥʘ ʩʨʘʚʥʠʪʝʣʴʥʘʷ ʦʮʝʥʢʘ ʚʣʠʷʥʠʷ 
ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʠʥʦʢʫʣʷʥʪ çʍʘʡʩʪʠʢè ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʢʫʣʴʪʫʨʳ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʩʝʤʷʥ ʠ 
ʧʨʠʤʝʥʝʥʠʝʤ ʥʝʢʦʨʥʝʚʦʡ ʧʦʜʢʦʨʤʢʠ ʨʘʩʪʝʥʠʡ ʩʦʠ ʩʦʨʪʘ ɼʠʪʘʚʠʪ. 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʧʦʣʝʚʳʭ ʦʧʳʪʦʚ ʧʨʠʤʝʥʷʣʠʩʴ ʩʦʚʨʝʤʝʥʥʳʝ ʥʘʫʯʥʳʝ ʤʝʪʦʜʳ ʩ ʠʩʧʦʣʴʟʦ-
ʚʘʥʠʝʤ ʥʘʫʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʧʦ ʪʝʭʥʦʣʦʛʠʠ ʚʳʨʘʱʠʚʘʥʠʷ ʩʦʠ, ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʙʘʢʪʝʨʠʘʣʴʥʳʭ 
ʧʨʝʧʘʨʘʪʦʚ.  ʅʘʙʣʶʜʝʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʦʙʱʝʧʨʠʥʷʪʳʤʠ ʤʝʪʦʜʠʢʘʤʠ ʜʣʷ ʧʦʣʝʚʳʭ 
ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʦʷ, ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʬʠʢʩʘʮʠʷ, ʢʣʫʙʝʥʴʢʦʚʳʝ ʙʘʢʪʝʨʠʠ.   

 

ɺʚʝʜʝʥʠʝ. ʉʦʷ ï ʨʘʩʪʝʥʠʝ, ʦʪʥʦʩʷʱʝʝʩʷ ʢ ʩʝʤʝʡʩʪʚʫ ʙʦʙʦʚʳʭ, ʝʞʝʛʦʜʥʦ 
ʢʣʘʩʩʠʬʠʮʠʨʫʝʪʩʷ ʢʘʢ ʤʘʩʣʠʯʥʳʝ ʠ ʙʦʙʦʚʳʝ. ʉʦʶ ʥʘʯʘʣʠ ʚʳʨʘʱʠʚʘʪʴ ʚ ɺʦʩʪʦʯʥʦʡ ɸʟʠʠ 

ʦʢʦʣʦ 5000 ʣʝʪ ʥʘʟʘʜ. ʇʦʵʪʦʤʫ ʦʥʘ ʩʯʠʪʘʝʪʩʷ ʩʘʤʦʡ ʜʨʝʚʥʝʡ ʢʫʣʴʪʫʨʦʡ. ʆʩʥʦʚʥʘʷ ʩʬʝʨʘ 
ʧʨʠʤʝʥʝʥʠʷ-ʧʠʱʝʚʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ. ɺʝʜʫʱʠʤʠ ʵʢʩʧʦʨʪʝʨʘʤʠ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ ʩʦʠ 
ʷʚʣʷʶʪʩʷ ʉʦʝʜʠʥʝʥʥʳʝ ʐʪʘʪʳ, ʖʞʥʘʷ ɸʤʝʨʠʢʘ ʠ ʂʠʪʘʡ, ʠʤʧʦʨʪʝʨʘʤʠ ï ʩʪʨʘʥʳ ʗʧʦʥʠʠ. 

ʉʦʷ ʩʦʜʝʨʞʠʪ ʜʦ 50% ʙʝʣʢʘ, ʯʪʦ ʜʝʣʘʝʪ ʝʝ ʦʜʥʦʡ ʠʟ ʢʫʣʴʪʫʨ ʩ ʥʘʠʙʦʣʴʰʠʤ ʩʦʜʝʨʞʘʥʠʝʤ 
ʙʝʣʢʦʚ. ʉʦʝʚʳʝ ʙʦʙʳ ʩʪʘʣʠ ʦʯʝʥʴ ʚʘʞʥʳʤʠ ʠ ʧʦʧʫʣʷʨʥʳʤʠ ʚ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʠʟ-ʟʘ 

ʧʦʧʫʣʷʨʥʦʩʪʠ ʩʦʝʚʳʭ ʧʨʦʜʫʢʪʦʚ, ʚʢʣʶʯʘʷ ʩʦʝʚʦʝ ʤʦʣʦʢʦ ʠ ʪʝʢʩʪʫʨʠʨʦʚʘʥʥʳʡ 
ʨʘʩʪʠʪʝʣʴʥʳʡ ʙʝʣʦʢ.  

ɽʛʦ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʪʝʧʣʝ ʦʪ ʧʨʦʨʘʩʪʘʥʠʷ ʩʝʤʷʥ ʜʦ ʧʨʦʨʘʩʪʘʥʠʷ (ʦʧʪʠʤʫʤ 15-20Áʉ), 

ʟʘʪʝʤ ʦʪ ʮʚʝʪʝʥʠʷ ʚʦʟʥʠʢʘʝʪ ʜʦ ʦʙʨʘʟʦʚʘʥʠʷ ʩʝʤʷʥ (17-25Áʩ), ʚ ʧʝʨʠʦʜ ʩʦʟʨʝʚʘʥʠʷ ʦʥʘ 
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ʫʤʝʥʴʰʘʝʪʩʷ (18-20 Áʉ) [1]. 
ɼʣʷ ʫʩʧʝʰʥʦʛʦ ʚʳʨʘʱʠʚʘʥʠʷ ʵʪʦʡ ʢʫʣʴʪʫʨʳ ʥʝʦʙʭʦʜʠʤʦ ʩʦʙʣʶʜʘʪʴ 

ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʝ ʧʨʠʝʤʳ, ʦʜʥʠʤ ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʧʦʩʝʚ ʩʝʤʷʥ ʩʦʠ ʨʠʟʦʙʠʘʣʴʥʳʤʠ 

ʧʨʝʧʘʨʘʪʘʤʠ; ʵʪʦ ʥʝʦʙʭʦʜʠʤʦ ʥʝ ʪʦʣʴʢʦ ʧʨʠ ʚʚʝʜʝʥʠʠ ʢʫʣʴʪʫʨʳ ʥʘ ʥʦʚʳʭ ʪʝʨʨʠʪʦʨʠʷʭ, ʥʦ 
ʠ ʚ ʤʝʩʪʘʭ ʚʳʨʘʱʠʚʘʥʠʷ ʩʦʠ, ʪʘʢ ʢʘʢ ʦʙʨʘʙʦʪʢʘ ʩʝʤʷʥ ʩʧʝʮʠʘʣʴʥʦ ʧʦʜʦʙʨʘʥʥʳʤʠ 

ʰʪʘʤʤʘʤʠ ʚʳʩʦʢʦʘʢʪʠʚʥʳʭ ʢʣʫʙʥʝʚʳʭ ʙʘʢʪʝʨʠʡ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʰʘʝʪ ʫʨʦʞʘʡʥʦʩʪʴ 
ʨʘʩʪʝʥʠʡ [2]. 

ʉʧʦʩʦʙʥʦʩʪʴ ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʪʴ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ ʩʝʤʷʥ ʩʦʠ ʪʘʢʞʝ 

ʠʤʝʝʪ ʨʝʛʫʣʷʪʦʨʳ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ. ʆʥʠ ʧʦʚʳʰʘʶʪ ʩʢʣʦʥʥʦʩʪʴ ʢʫʣʴʪʫʨʳ ʢ 
ʚʦʟʜʝʡʩʪʚʠʶ ʚʦʜʳ, ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʜʨʫʛʠʭ ʩʪʨʝʩʩʦʚʳʭ ʩʠʪʫʘʮʠʡ. ʄʘʢʩʠʤʘʣʴʥʘʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʜʦʩʪʠʛʘʝʪʩʷ ʧʫʪʝʤ ʦʙʨʘʙʦʪʢʠ ʩʝʤʷʥ ʠ ʥʝʧʠʪʘʪʝʣʴʥʦʡ ʧʦʜʢʦʨʤʢʠ, 
ʧʦʩʪʝʧʝʥʥʦʡ ʩʪʠʤʫʣʷʮʠʠ ʦʙʨʘʙʦʪʘʥʥʳʭ ʩʝʤʷʥ ʠ ʨʘʩʪʝʥʠʡ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʤʠ 
ʚʝʱʝʩʪʚʘʤʠ [3]. 

ʆʩʥʦʚʥʦʡ ʟʘʜʘʯʝʡ ʩʦʚʨʝʤʝʥʥʦʛʦ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ ʷʚʣʷʝʪʩʷ ʧʦʣʫʯʝʥʠʝ 
ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ. ɸʥʘʣʠʟ ʩʦʩʪʦʷʥʠʷ ʩʳʨʴʝʚʦʡ ʙʘʟʳ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʭ ʢʦʨʤʦʚ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʥʝʦʙʭʦʜʠʤ ʨʝʟʢʠʡ ʨʦʩʪ ʩʙʦʨʦʚ 
ʚʳʩʦʢʦʙʝʣʢʦʚʳʭ ʩʝʤʷʥ ʙʦʙʦʚʳʭ ʢʫʣʴʪʫʨ ʢʘʢ ʟʘ ʩʯʝʪ ʨʘʩʰʠʨʝʥʠʷ ʧʦʩʝʚʥʳʭ ʧʣʦʱʘʜʝʡ, ʪʘʢ 
ʠ ʟʘ ʩʯʝʪ ʧʦʚʳʰʝʥʠʷ ʠʭ ʫʨʦʞʘʡʥʦʩʪʠ [4]. 

ʆʜʥʠʤ ʠʟ ʵʣʝʤʝʥʪʦʚ ʪʝʭʥʦʣʦʛʠʠ ʚʳʨʘʱʠʚʘʥʠʷ ʩʦʠ ʷʚʣʷʝʪʩʷ ʧʨʝʜʧʦʩʝʚʥʘʷ 
ʦʙʨʘʙʦʪʢʘ ʩʝʤʷʥ ʢʣʫʙʥʝʚʳʤʠ ʙʘʢʪʝʨʠʷʤʠ [5]. 

 ɺ ʟʦʥʝ ʥʝʫʩʪʦʡʯʠʚʦʛʦ ʫʚʣʘʞʥʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʪʝʦʨʝʪʠʯʝʩʢʦʝ ʠ ʧʨʘʢʪʠʯʝʩʢʦʝ 
ʦʙʦʩʥʦʚʘʥʠʝ ʵʪʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʚ ʢʦʥʢʨʝʪʥʳʭ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʠ ʚ 
ʦʧʨʝʜʝʣʝʥʥʳʭ ʩʦʨʪʘʭ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʚʳʨʘʱʠʚʘʥʠʶ ʧʨʦʜʫʢʮʠʠ ʠ 

ʫʣʫʯʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʩʝʤʷʥ, ʥʘʧʨʠʤʝʨ, ʦʙʨʘʙʦʪʢʘ ʩʝʤʷʥ ʙʘʢʪʝʨʠʘʣʴʥʳʤʠ ʧʨʝʧʘʨʘʪʘʤʠ, ʘ 
ʪʘʢʞʝ ʧʨʠʤʝʥʝʥʠʝ ʵʪʠʭ ʧʨʝʧʘʨʘʪʦʚ ʩʦʚʤʝʩʪʥʦ ʩʦ ʩʪʠʤʫʣʷʪʦʨʘʤʠ ʨʦʩʪʘ [6]. 

ʇʦʵʪʦʤʫ ʘʢʪʫʘʣʴʥʳʤ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʦʙʨʘʙʦʪʢʠ ʩʝʤʷʥ ʨʠʟʦʙʠʘʣʴʥʳʤʠ 
ʧʨʝʧʘʨʘʪʘʤʠ, ʩʪʠʤʫʣʷʪʦʨʘʤʠ ʨʦʩʪʘ ʠ ʚʣʠʷʥʠʷ ʠʭ ʩʦʚʤʝʩʪʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ 
ʨʘʩʪʝʥʠʡ ʩʦʠ. ɸʥʘʣʠʟ ʩʦʩʪʦʷʥʠʷ ʩʳʨʴʝʚʦʡ ʙʘʟʳ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʭ 

ʢʦʨʤʦʚ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ ʨʝʟʢʦʝ ʫʚʝʣʠʯʝʥʠʝ ʩʙʦʨʦʚ ʚʳʩʦʢʦʙʝʣʢʦʚʳʭ 
ʩʝʤʷʥ ʙʦʙʦʚʳʭ ʢʫʣʴʪʫʨ ʢʘʢ ʟʘ ʩʯʝʪ ʨʘʩʰʠʨʝʥʠʷ ʧʦʩʝʚʥʳʭ ʧʣʦʱʘʜʝʡ, ʪʘʢ ʠ ʟʘ ʩʯʝʪ 

ʫʚʝʣʠʯʝʥʠʷ ʠʭ ʫʨʦʞʘʡʥʦʩʪʠ [7]. 
 ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʀʥʦʢʫʣʷʥʪ ʍʘʡʩʪʠʢ ʩʦʷ ʩʦʚʤʝʩʪʠʤ ʩ 

ʭʠʤʠʯʝʩʢʠʤʠ ʧʨʦʪʨʘʚʠʪʝʣʷʤʠ ʩʝʤʷʥ, ʦʜʥʘʢʦ ʧʨʦʪʨʘʚʣʠʚʘʥʠʝ ʩʝʤʷʥ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʠʟʚʦ-

ʜʠʪʴ ʟʘʙʣʘʛʦʚʨʝʤʝʥʥʦ ʜʦ ʠʥʦʢʫʣʠʨʦʚʘʥʠʷ. ʀʥʦʢʫʣʠʨʦʚʘʥʥʳʝ ʩʝʤʝʥʘ ʥʝʦʙʭʦʜʠʤʦ 
ʚʳʩʝʷʪʴ ʚ ʪʝʯʝʥʠʝ 24 ʯʘʩʦʚ. ʀʥʦʢʫʣʷʮʠʶ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʦʜʠʪʴ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʝʨʝʜ 

ʧʦʩʝʚʦʤ ʚ ʪʝʥʠ. ʉʫʱʝʩʪʚʫʶʪ ʥʝʩʢʦʣʴʢʦ ʩʧʦʩʦʙʦʚ ʥʘʥʝʩʝʥʠʷ ʠʥʦʢʫʣʷʥʪʘ ʥʘ ʩʫʭʠʝ ʩʝʤʝʥʘ: 
ʜʦʙʘʚʠʪʴ ʠʥʦʢʫʣʷʥʪ 4 ʢʛ/ʪ ʠ ʪʱʘʪʝʣʴʥʦ ʧʝʨʝʤʝʰʘʪʴ ʜʣʷ ʨʘʚʥʦʤʝʨʥʦʛʦ ʧʦʢʨʳʪʠʷ ʩʝʤʷʥ; 
ʅʘʥʝʩʝʥʠʝ ʠʥʦʢʫʣʷʥʪʘ ʥʘ ʩʣʝʛʢʘ ʫʚʣʘʞʥʝʥʥʳʝ ʩʝʤʝʥʘ: ʩʤʦʯʠʪʴ 1 ʪ ʩʝʤʷʥ 2 ʣ 

ʥʝʭʣʦʨʠʨʦʚʘʥʥʦʡ ʚʦʜʳ. ɼʦʙʘʚʠʪʴ ʠʥʦʢʫʣʷʥʪ 4 ʢʛ/ʪ ʠ ʪʱʘʪʝʣʴʥʦ ʧʝʨʝʤʝʰʘʪʴ ʜʣʷ 
ʨʘʚʥʦʤʝʨʥʦʛʦ ʧʦʢʨʳʪʠʷ ʩʝʤʷʥ. ʅʘʥʝʩʝʥʠʝ ʥʘ ʩʝʤʝʥʘ ʚʦʜʥʦʛʦ ʨʘʩʪʚʦʨʘ ʠʥʦʢʫʣʷʥʪʘ: 

ʩʤʝʰʘʪʴ 4 ʢʛ ʠʥʦʢʫʣʷʥʪʘ ʩ 8 ʣ ʥʝʭʣʦ-ʨʠʨʦʚʘʥʥʦʡ ʚʦʜʳ, ʪʱʘʪʝʣʴʥʦ ʧʝʨʝʤʝʰʘʪʴ, ʯʪʦʙʳ ʥʝ 
ʙʳʣʦ ʢʦʤʦʯʢʦʚ ʜʦ ʩʦʩʪʦʷʥʠʷ ʩʫʩʧʝʥ-ʟʠʠ. ɼʦʙʘʚʠʪʴ ʧʦʣʫʯʝʥʥʫʶ ʩʫʩʧʝʥʟʠʶ ʢ 1 ʪ ʩʝʤʷʥ ʠ 
ʪʱʘʪʝʣʴʥʦ ʧʝʨʝʤʝʰʘʪʴ ʜʣʷ ʨʘʚʥʦʤʝʨʥʦʛʦ ʧʦʢʨʳʪʠʷ. 

ʄʝʪʦʜʦʤ ʠʭ ʚʳʨʘʱʠʚʘʥʠʷ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ ʦʧʨʝʜʝʣʷʣʠ ʢʦʣʠʯʝʩʪʚʦ ʠ 
ʧʨʦʮʝʥʪ ʞʠʟʥʝʩʧʦʩʦʙʥʳʭ ʩʝʤʷʥ, ʩʝʤʷʥ ʩ ʚʳʩʦʢʦʡ ʚʩʭʦʞʝʩʪʴʶ, ʚʳʰʝʜʰʠʭ ʠʟ ʧʦʢʦʷ. 

ʇʨʦʮʝʥʪ ʚʩʭʦʞʝʩʪʠ ʩʝʤʷʥ ʦʧʨʝʜʝʣʷʶʪ ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʧʨʠ ʦʧʪʠʤʘʣʴʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʠ 
ʚʣʘʞʥʦʩʪʠ ʚʦʟʜʫʭʘ, ʢʦʪʦʨʦʡ ʦʙʣʘʜʘʝʪ ʢʘʞʜʳʡ ʚʠʜ ʨʘʩʪʝʥʠʡ. ʏʝʪʳʨʝ ʨʘʟʘ ʧʦ 100 ʰʪʫʢ 
ʩʝʤʝʥʘ ʧʦʤʝʱʘʣʠ ʚ ʯʘʰʫ ʇʝʪʨʠ ʥʘ ʫʚʣʘʞʥʝʥʥʫʶ ʬʠʣʴʪʨʦʚʘʣʴʥʫʶ ʙʫʤʘʛʫ. ʏʪʦʙʳ ʩʝʤʝʥʘ 

ʥʝ ʧʦʛʨʫʞʘʣʠʩʴ ʧʦʣʥʦʩʪʴʶ ʚ ʚʦʜʫ, ʬʠʣʴʪʨʦʚʘʣʴʥʫʶ ʙʫʤʘʛʫ ʫʢʣʘʜʳʚʘʶʪ ʥʘ ʚʣʘʞʥʳʡ ʩʣʦʡ 
ʧʝʩʢʘ. ɺʳʨʘʱʠʚʘʥʠʝ ʩʝʤʷʥ ʩʦʨʥʷʢʦʚ ʧʨʦʚʦʜʠʣʠ ʚ ʪʝʨʤʦʩʪʘʪ ʦʧʳʪʝ ˉ 1 ʧʦ ʠʟʫʯʝʥʠʶ 

ʚʣʠʷʥʠʷ ʦʙʨʘʙʦʪʢʠ ʩʝʤʷʥ ʨʠʟʦʙʠʘʣʴʥʳʤʠ ʧʨʝʧʘʨʘʪʘʤʠ ʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʩʦʠ ʠʟʫʯʘʣʠʩʴ 
ʩʣʝʜʫʶʱʠʝ ʚʘʨʠʘʥʪʳ:  
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1) ʢʦʥʪʨʦʣʴ (ʙʝʟ ʦʙʨʘʙʦʪʢʠ);  
2) ʍʘʡʪʠʢ ʉʦʷ 0,4/100 ʩʝʤʷʥ;  
3) ʌʨʦʥʪʴʝʨ ʆʧʪʠʤʘ 1,2 ʣ/ʛʘ;  

4) ʂʦʨʫʤ 1,85 ʣ/ʛʘ + ʇɸɺ ɼɸʐ 0,9 ʣ/ʛʘ;  
ɺ ʦʧʳʪʝ ˉ 2 ʧʦ ʠʟʫʯʝʥʠʶ ʚʣʠʷʥʠʷ ʧʨʠʤʝʥʝʥʠʷ ʦʙʨʘʙʦʪʢʠ ʩʝʤʷʥ ʙʘʢʪʝʨʠʘʣʴʥʳʤ 

ʧʨʝʧʘʨʘʪʦʤ ʍʘʡʪʠʢ ʉʦʷ 0,4/100 ʩʝʤʷʥ ʚʝʛʝʪʠʨʫʶʱʠʭ ʨʘʩʪʝʥʠʡ ʚ ʰʠʨʦʢʦʨʷʜʥʦʤ ʠ ʨʷʜʦʚʦʤ 
ʧʦʩʝʚʘʭ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ ʩʝʤʷʥ ʩʦʠ ʠʟʫʯʘʣʠʩʴ ʜʚʘ ʬʘʢʪʦʨʘ:  

ï ʬʘʢʪʦʨ ɸ ï ʦʙʨʘʙʦʪʢʘ ʩʝʤʷʥ ʙʘʢʪʝʨʠʘʣʴʥʳʤ ʧʨʝʧʘʨʘʪʦʤ ʍʘʡʩʪʠʢ ʉʦʷ 0,4/100 

ʩʝʤʷʥ ʚʝʛʝʪʠʨʫʶʱʠʭ ʨʘʩʪʝʥʠʡ;  
ï ʬʘʢʪʦʨ ɺ ï ʩʧʦʩʦʙʳ ʧʦʩʝʚʘ (ʰʠʨʦʢʦʨʷʜʥʳʡ ʠ ʨʷʜʦʚʦʡ ʩ ʰʠʨʠʥʦʡ ʤʝʞʜʫʨʷʜʴʷ ï 

70 ʠ 15 ʩʤ).  
ʆʧʳʪ ʚʢʣʶʯʘʣ ʩʣʝʜʫʶʱʠʝ ʚʘʨʠʘʥʪʳ:  
1) ʢʦʥʪʨʦʣʴ (ʙʝʟ ʦʙʨʘʙʦʪʢʠ);  

3) ʌʨʦʥʪʴʝʨ ʆʧʪʠʤʘ 1,2 ʣ/ʛʘ;  
4) ʂʦʨʫʤ 1,85 ʣ/ʛʘ + ʇɸɺ ɼɸʐ 0,9 ʣ/ʛʘ;  

ʋʯʝʪ ʠ ʦʮʝʥʢʫ ʢʦʣʠʯʝʩʪʚʘ ʢʣʫʙʝʥʴʢʦʚ ʠ ʠʭ ʤʘʩʩʳ ʧʨʦʚʦʜʠʣʠ ʧʦ ʤʝʪʦʜʠʢʝ ʉ.ɸ. ɹʝʛʫʥ [8, 
9]. ʋʯʝʪ ʫʨʦʞʘʷ ʧʨʦʚʦʜʠʣʩʷ ʧʦʩʣʝ ʫʙʦʨʢʠ ʫʨʦʞʘʷ. ʋʨʦʞʘʡ ʧʨʠʚʦʜʠʣʠ ʢ 100 %-ʡ ʯʠʩʪʦʪʝ ʠ 
ʢ ʩʪʘʥʜʘʨʪʥʦʡ (14 %) ʚʣʘʞʥʦʩʪʠ ʯʠʩʪʳʭ ʩʝʤʷʥ ʧʦ ʦʙʱʝʧʨʠʥʷʪʦʡ ʤʝʪʦʜʠʢʝ [10, 11]. 

ʄʝʪʦʜʠʢʘ ʧʦʣʝʚʦʛʦ ʦʧʳʪʘ ʧʨʦʚʦʜʠʣʦʩʴ ʧʦ ʦʙʱʝʧʨʠʥʷʪʦʡ ʤʝʪʦʜʠʢʝ [12].  
ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. ʀʥʥʦʢʫʣʠʨʦʚʘʥʠʝ ʩʝʤʷʥ ʩʦʠ. ʇʨʦʙʣʝʤʘ ʠʟʫʯʝʥʠʷ 

ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʟʦʪʬʠʢʩʘʮʠʠ ʙʦʙʦʚʳʤʠ ʢʫʣʴʪʫʨʘʤʠ ʚ ʩʠʤʙʠʦʟʝ ʩ ʢʣʫʙʝʥʴʢʦʚʳʤʠ 
ʙʘʢʪʝʨʠʷʤʠ ʩʪʘʥʦʚʠʪʩʷ ʦʜʥʦʡ ʠʟ ʚʘʞʥʝʡʰʝʡ ʚ ʪʝʦʨʠʠ ʠ ʧʨʘʢʪʠʢʝ ʤʠʨʦʚʦʛʦ ʟʝʤʣʝʜʝʣʠʷ. 
ʋʩʧʝʰʥʦʝ ʨʝʰʝʥʠʝ ʝʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʨʝʩʫʨʩʦʚ ʨʘʩʪʠʪʝʣʴʥʦʛʦ 

ʙʝʣʢʘ, ʧʦʚʳʰʝʥʠʷ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚʳ ʠ ʟʘʱʠʪʫ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʦʪ ʟʘʛʨʷʟʥʝʥʠʷ. 
ʄʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʦʧʳʪʘʤʠ ʫ ʥʘʩ ʚ ʩʪʨʘʥʝ ʠ ʟʘ ʨʫʙʝʞʦʤ ʜʦʢʘʟʘʥʦ, ʯʪʦ ʙʠʦʣʦʛʠʯʝʩʢʠʡ ʘʟʦʪ 

ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʚʘʝʪ ʥʝ ʪʦʣʴʢʦ ʫʨʦʞʘʡ ʩʦʠ, ʥʦ ʠ ʩʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ ʚ ʩʝʤʝʥʘʭ, ʧʨʠʯʝʤ 
ʙʝʟ ʩʥʠʞʝʥʠʷ ʤʘʩʣʠʯʥʦʩʪʠ, ʯʪʦ ʦʯʝʥʴ ʚʘʞʥʦ. 

ɺ ʛʨʫʧʧʝ ʟʝʨʥʦʙʦʙʦʚʳʭ ʢʫʣʴʪʫʨ ʩʦʷ ʦʪʣʠʯʘʝʪʩʷ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʦʡ 

ʘʟʦʪʬʠʢʩʠʨʫʶʱʝʡ ʘʢʪʠʚʥʦʩʪʴʶ. ʇʨʠ ʚʦʟʜʝʣʳʚʘʥʠʠ ʩʦʠ ʦʙʷʟʘʪʝʣʴʥʳʤ ʠ ʚʘʞʥʳʤ ʧʨʠʝʤʦʤ 
ʷʚʣʷʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʙʘʢʪʝʨʠʘʣʴʥʦʛʦ ʫʜʦʙʨʝʥʠʷ ï ʍʘʡʩʪʠʢ ʩʦʷ, ʩʦʜʝʨʞʘʱʝʛʦ ʘʢʪʠʚʥʳʡ 

ʰʪʘʤʤ ʢʣʫʙʝʥʴʢʦʚʳʭ ʘʟʦʪʬʠʢʩʠʨʫʶʱʠʭ ʙʘʢʪʝʨʠʡ.  
ɺ ʧʦʯʚʘʭ ʠʤʝʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʧʦʧʫʣʷʮʠʠ ʢʣʫʙʝʥʴʢʦʚʳʭ ʙʘʢʪʝʨʠʡ, ʨʘʩʳ ʢʦʪʦʨʳʭ 

ʨʘʟʣʠʯʘʶʪʩʷ ʧʦ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʬʠʢʩʘʮʠʠ ʘʟʦʪʘ. ʅʝʢʦʪʦʨʳʝ ʬʦʨʤʠʨʫʶʪ ʢʣʫʙʝʥʴʢʠ ʥʘ 

ʢʦʨʥʷʭ ʩʦʠ, ʥʦ ʧʨʠ ʵʪʦʤ ʘʟʦʪʬʠʢʩʘʮʠʠ ʥʝ ʧʨʦʠʩʭʦʜʠʪ. ʅʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʘʟʦʪʬʠʢʩʘʮʠʠ, 
ʢʨʦʤʝ ʪʦʛʦ ʚʣʠʷʝʪ ʛʝʥʦʪʠʧ ʩʦʨʪʘ, ʪʠʧ ʧʦʯʚʳ, ʨʅ, ʪʝʤʧʝʨʘʪʫʨʘ, ʚʣʘʞʥʦʩʪʴ ʠ ʜʨ.  

ɺ ʫʩʣʦʚʠʷʭ ʠʟʙʳʪʦʯʥʦʛʦ ʫʚʣʘʞʥʝʥʠʷ ʨʦʩʪ ʨʘʩʪʝʥʠʡ ʣʠʤʠʪʠʨʫʝʪʩʷ ʨʷʜʦʤ ʬʘʢʪʦʨʦʚ, 
ʠʟ ʢʦʪʦʨʳʭ ʚʘʞʥʝʡʰʠʤ ʷʚʣʷʝʪʩʷ ʥʝʜʦʩʪʘʪʦʢ ʘʟʦʪʘ. ʋ ʙʦʣʴʰʠʥʩʪʚʘ ʩʦʨʪʦʚ ʩʦʠ ʧʨʠ 
ʟʘʪʦʧʣʝʥʠʠ ʯʠʩʣʝʥʥʦʩʪʴ ʢʦʨʥʝʚʳʭ ʢʣʫʙʝʥʴʢʦʚ ʫʤʝʥʴʰʘʝʪʩʷ ʥʘ 18-89%, ʘ ʠʭ ʤʘʩʩʘ ʥʘ 26-

97%. ʋ ʩʦʨʪʦʚ ʩʦʠ ʩ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʧʝʨʝʫʚʣʘʞʥʝʥʠʶ 
ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʘʟʦʪʬʠʢʩʠʨʫʶʱʝʛʦ ʘʧʧʘʨʘʪʘ ʧʨʦʠʩʭʦʜʠʣʦ ʯʝʨʝʟ 14 ʜʥʝʡ, ʘ ʫ 

ʥʝʫʩʪʦʡʯʠʚʳʭ ʥʝ ʧʨʦʠʩʭʦʜʠʣʦ ʠ ʧʦʩʣʝ ʫʩʪʨʘʥʝʥʠʷ ʟʘʪʦʧʣʝʥʠʷ.  
ʋʯʝʪ ʠ ʘʥʘʣʠʟ ʨʘʩʧʦʣʦʞʝʥʠʷ ʢʣʫʙʝʥʴʢʦʚ ʥʘ ʢʦʨʥʷʭ ʩʦʠ ʧʦʟʚʦʣʠʣʦ ʩʜʝʣʘʪʴ 

ʟʘʢʣʶʯʝʥʠʝ, ʯʪʦ ʢʦʣʠʯʝʩʪʚʦ ʠ ʭʘʨʘʢʪʝʨ ʨʘʩʧʦʣʦʞʝʥʠʷ ʢʣʫʙʝʥʴʢʦʚ ʟʘʚʠʩʠʪ ʥʝ ʪʦʣʴʢʦ ʦʪ 

ʛʝʥʝʪʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ, ʥʦ ʠ ʦʪ ʚʣʘʞʥʦʩʪʠ ʧʦʯʚʳ. ɺ ʤʝʥʝʝ ʫʚʣʘʞʥʝʥʥʳʡ 2020 ʛʦʜ 
ʩʨʝʜʥʝʝ ʢʦʣʠʯʝʩʪʚʦ ʢʣʫʙʝʥʴʢʦʚ ʩʦʢʨʘʪʠʣʦʩʴ ʥʘ ʛʣʘʚʥʦʤ ʢʦʨʥʝ ʚ 1,2 ʨʘʟʘ; ʥʘ ʙʦʢʦʚʳʭ ï ʚ 

2,8 ʨʘʟʘ, ʘ ʪʘʢʞʝ ʫʤʝʥʴʰʠʣʘʩʴ ʩʨʝʜʥʷʷ ʤʘʩʩʘ ʢʣʫʙʝʥʴʢʦʚ ʩ ʨʘʩʪʝʥʠʷ.  
ɺ 2021 ʛʦʜʫ ʩʨʝʜʥʝʝ ʢʦʣʠʯʝʩʪʚʦ ʢʣʫʙʝʥʴʢʦʚ ʥʘ ʛʣʘʚʥʦʤ ʢʦʨʥʝ ʩʦʩʪʘʚʠʣʦ 12,0 ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʧʝʨʚʳʤ ʛʦʜʦʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ï 6,2 ʰʪ/ʨʘʩʪʝʥʠʷ.   

- ʉʨʝʜʥʝʝ ʢʦʣʠʯʝʩʪʚʦ ʢʣʫʙʝʥʴʢʦʚ ʥʘ ʩʳʨʦʝ ʠ ʩʫʭʦʝ ʩʥʠʞʝʥʠʝ ʤʘʩʩʳ ʦʜʥʦʛʦ 
ʢʣʫʙʝʥʴʢʘ, ʩʨʝʜʥʠʡ ʧʦʢʘʟʘʪʝʣʴ ʢʦʪʦʨʦʛʦ ʥʝ ʧʨʝʚʳʰʘʣ 10,8 ʤʛ, ʪʦʛʜʘ ʢʘʢ ʚ 2021ʛʦʜʫ ʦʥ 

ʙʳʣ ʥʘ ʫʨʦʚʥʝ 23,9 ʤʛ (ʪʘʙʣʠʮʘ 1).  
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ʊʘʙʣʠʮʘ 1 ï ɸʟʦʪʬʠʢʩʠʨʫʶʱʘʷ ʘʢʪʠʚʥʦʩʪʴ ʢʦʣʣʝʢʮʠʦʥʥʳʭ ʦʙʨʘʟʮʦʚ ʩʦʠ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʩʣʦʚʠʡ ʛʦʜʘ (ɸʣʤʘʪʠʥʩʢʘʷ ʦʙʣʘʩʪʴ, ʉʘʨʢʘʥʪʩʢʦʡ  ʨʘʡʦʥ) 

 

ɻʦʜ 
ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʉʨʝʜʥʝʝ ʢʦʣʠʯʝʩʪʚʦ ʢʣʫʙʝʥʴʢʦʚ 
ʰʪ/ʨʘʩʪʝʥʠʷ 

ʉʨʝʜʥʝʝ ʤʘʩʩʘ ʢʣʫʙʝʥʴʢʦʚ 
ʰʪ/ʨʘʩʪʝʥʠʷ 

ʉʨʝʜʥʷʷ 

 ʥʘ ʛʣʘʚʥʦʤ 
ʢʦʨʥʝ 

ʥʘ ʙʦʢʦʚʳʭ 
ʢʦʨʥʷʭ 

ʩʳʨʳʭ ʩʫʭʠʭ 

2019 6,2 9,5 151,4 41,0 10,8 
2020 9,9 5,0 313,9 87,5 21,1 

2021         12,0          13,9      586       157,3     23,9 
 

ʇʨʠ ʠʟʫʯʝʥʠʠ ʚʣʠʷʥʠʷ ʠʥʦʢʫʣʷʮʠʠ ʥʠʪʨʘʛʠʥʦʤ ʩʝʤʷʥ ʩʦʠ ʥʘ ʢʣʫʙʝʥʴʢʠ  

ʦʙʨʘʟʦʚʘʪʝʣʴʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʧʨʠ ʧʦʩʝʚʝ ʩʝʤʷʥ, ʥʝʦʙʨʘʙʦʪʘʥʥʳʭ 
ʥʠʪʨʘʛʠʥʦʤ ʠ ʚʳʨʘʱʝʥʥʳʭ ʥʘ ʧʦʯʚʝ, ʚ ʢʦʪʦʨʦʡ ʦʪʩʫʪʩʪʚʦʚʘʣʠ ʩʧʦʥʪʘʥʥʳʝ ʢʣʫʙʝʥʴʢʦʚʳʝ 
ʙʘʢʪʝʨʠʠ, ʦʙʨʘʟʦʚʘʥʠʷ ʢʣʫʙʝʥʴʢʦʚ ʥʘ ʢʦʨʥʷʭ ʥʝ ʧʨʦʠʩʭʦʜʠʣʦ. ʇʨʠ ʧʦʩʝʚʝ ʩʝʤʷʥ, 

ʦʙʨʘʙʦʪʘʥʥʳʭ ʥʠʪʨʘʛʠʥʦʤ, ʥʘʤʠ ʙʳʣʘ ʫʩʪʘʥʦʚʣʝʥʘ ʩʦʨʪʦʚʘʷ ʩʧʝʮʠʬʠʯʥʦʩʪʴ ʧʦ 
ʦʪʥʦʰʝʥʠʶ ʢ ʥʠʪʨʘʛʠʥʫ.  

ʇʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʩʦʠ ʥʘ ʧʦʯʚʝ, ʚ ʢʦʪʦʨʦʡ ʧʨʠʩʫʪʩʪʚʦʚʘʣʠ ʩʧʦʥʪʘʥʥʳʝ 
ʢʣʫʙʝʥʴʢʦʚʳʝ ʙʘʢʪʝʨʠʠ, ʜʘʞʝ ʙʝʟ ʦʙʨʘʙʦʪʢʠ ʥʠʪʨʘʛʠʥʦʤ, ʧʨʦʠʩʭʦʜʠʣʦ ʦʙʨʘʟʦʚʘʥʠʝ 
ʢʣʫʙʝʥʴʢʦʚ ʥʘ ʢʦʨʥʷʭ ʫ ʚʩʝʭ ʙʝʟ ʠʩʢʣʶʯʝʥʠʷ ʢʦʣʣʝʢʮʠʦʥʥʳʭ ʩʦʨʪʦʦʙʨʘʟʮʦʚ. 6-ʉʇʏ 70 ʩʤ 

ʠ ʦʙʳʯʥʳʤ ʩʧʦʩʦʙʦʤ ʧʦʩʝʚʘ ʩ ʤʝʞʜʫʨʷʜʴʝʤ ʉɿ-5,4 15 ʩʤ 
ɺ ʵʢʩʧʝʨʠʤʝʥʪʝ ˉ 1 ʧʦ ʠʟʫʯʝʥʠʶ ʚʣʠʷʥʠʷ ʙʘʢʪʝʨʠʘʣʴʥʦʛʦ ʧʨʝʧʘʨʘʪʘ ʥʘ 

ʫʨʦʞʘʡʥʦʩʪʴ ʩʝʤʷʥ ʩʦʠ ʩʢʦʨʦʩʪʴ ʧʦʩʝʚʘ-500 ʪʳʩ. ʩʝʤʷʥ ʥʘ 1 ʛʝʢʪʘʨ, ʧʦʩʝʚ ʚ ʦʜʠʥ ʩʨʦʢ 
ʧʨʠʤʝʥʷʣʩʷ ʜʣʷ ʩʦʨʪʘ ɼʠʜʘʚʠʪ. ʇʦʩʝʚ ʚ ʵʢʩʧʝʨʠʤʝʥʪʝ ˉ 2 ʧʦ ʧʨʠʤʝʥʝʥʠʶ ʦʙʨʘʙʦʪʢʠ 
ʩʝʤʷʥ ʙʘʢʪʝʨʠʘʣʴʥʳʤ ʧʨʝʧʘʨʘʪʦʤ ʩʦʷ ʍʘʠʩʪʠʢ, ʠʟʫʯʝʥʠʶ ʚʣʠʷʥʠʷ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʠ 

ʢʘʯʝʩʪʚʦ ʩʝʤʷʥ ʩʦʠ ʩʪʠʤʫʣʷʪʦʨʘʤʠ ʨʦʩʪʘ ʩʝʤʷʥ ʠ ʨʘʩʪʝʥʠʡ ʥʘ ʰʠʨʦʢʦʨʷʜʥʳʭ ʠ ʧʨʦʩʪʳʭ 
ʢʫʣʴʪʫʨʘʭ-ʚ ʦʜʠʥ ʩʨʦʢ, ʩʦʨʪʳ - ʂʘʨʩʘʢ, ʉʝʣʝʢʪ. ʇʨʠ ʰʠʨʦʢʦʨʷʜʥʦʤ ʩʧʦʩʦʙʝ ʧʦʩʝʚʘ ʥʦʨʤʘ 
ʚʳʩʝʚʘ ʩʦʩʪʘʚʣʷʝʪ 500 ʪʳʩ. ʨʘʩʪʝʥʠʡ ʥʘ 1 ʛʝʢʪʘʨ, ʘ ʧʨʠ ʨʷʜʦʚʦʤ ʩʧʦʩʦʙʝ-550 ʪʳʩ. ʨʘʩʪʝʥʠʡ 

ʥʘ 1 ʛʝʢʪʘʨ. ɻʣʫʙʠʥʘ ʧʦʩʝʚʘ ʩʝʤʷʥ-4-6 ʩʤ, ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʫʩʣʦʚʠʡ ʧʨʦʨʘʩʪʘʥʠʷ ʉʦʨʪʘ 
ʩʦʝʚʦʡ ʢʫʣʴʪʫʨʳ.  

ɼʠʪʘʚʠʜ 120 - ʜʥʝʚʥʳʡ (ɼʠʪʘʚʠʜ) - ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʩʦʨʪʘ ʜʣʠʪʩʷ 120 - 125 
ʜʥʝʡ, ʛʨʫʧʧʘ ʩʦʟʨʝʚʘʥʠʷ ï II. ʢʦʣʠʯʝʩʪʚʦ ʪʝʧʣʦʚʳʭ ʝʜʠʥʠʮ-2800 ʏʫ. ɺʳʩʦʪʘ ʨʘʩʪʝʥʠʷ-110-
140 ʩʤ. ʎʚʝʪʦʢ ʬʠʦʣʝʪʦʚʳʡ, ʩʝʤʝʥʘ ʞʝʣʪʳʝ. ʂʦʣʠʯʝʩʪʚʦ ʫʟʣʦʚ ʥʘ ʩʪʝʙʣʝ 13-16, ʚʳʩʦʪʘ 

ʢʨʝʧʣʝʥʠʷ ʥʠʞʥʝʡ ʬʘʩʦʣʠ 10-12ʩʤ. 
ʋʨʦʞʘʡʥʦʩʪʴ ʚ ʩʫʭʦʤ ɼʝʨʥʝ 35 - 40 ʢʛ/ʛʘ, ʤʘʩʩʘ 1 ʪʳʩ. ʟʝʨʝʥ 180 - 210 ʛ, 

ʦʜʥʦʨʦʜʥʦʩʪʴ ʟʝʨʥʘ 99%, ʧʦʨʘʞʝʥʠʝ ʘʩʢʦʭʠʪʦʟʦʤ, ʧʝʨʦʥʦʩʧʦʨʦʟʦʤ, ʩʝʧʪʦʨʠʦʟʦʤ 1 ʙʘʣʣ, 
ʧʦʨʘʞʝʥʠʝ ʧʘʨʦʪʠʪʦʤ ʛʦʨʦʭʘ 0-1 ʙʘʣʣ, ʩʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ 41 - 42%, ʩʦʜʝʨʞʘʥʠʝ ʞʠʨʘ 20 - 
21%. 

ʍʘʨʘʢʪʝʨʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʜʘʥʥʦʛʦ ʩʦʨʪʘ ʷʚʣʷʝʪʩʷ ʚʳʩʦʢʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʠ 
ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʦʩʪʴ. ʄʝʞʜʫʨʷʜʴʝ 30 ʩʤ ï 520 - ʨʝʢʦʤʝʥʜʫʝʤʘʷ ʪʦʣʱʠʥʘ ʚ ʧʝʨʠʦʜ ʫʙʦʨʢʠ 

580 ʪʳʩ. ʨʘʩʪʝʥʠʡ/ʛʘ. 
ɹʠʦʣʦʛʠʯʝʩʢʘʷ ʬʠʢʩʘʮʠʷ ʘʟʦʪʘ ʩʦʝʡ ʟʘ ʩʯʝʪ ʢʣʫʙʝʥʴʢʦʚʳʭ ʙʘʢʪʝʨʠʠ: 

ɹʠʦʣʦʛʠʯʝʩʢʘʷ ʘʟʦʪʬʠʢʩʘʮʠʷ ʙʣʘʛʦʧʨʠʷʪʥʘ ʜʣʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ 

ʠʩʪʦʯʥʠʢʦʤ ʘʟʦʪʘ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ. ʇʦʪʝʥʮʠʘʣ ʵʪʦʛʦ ʷʚʣʝʥʠʷ ʪʨʝʙʫʝʪ 
ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʨʘʩʢʨʳʪʠʷ ʩ ʧʦʤʦʱʴʶ ʘʛʨʦʥʦʤʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʠ 

ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ, ʘ ʪʘʢʞʝ ʩʝʣʝʢʮʠʠ ʨʘʩʪʝʥʠʡ. ʊʝʤ ʥʝ ʤʝʥʝʝ ʩʝʣʝʢʮʠʷ ʩʦʠ ʧʦ 
ʩʧʦʩʦʙʥʦʩʪʠ ʢ ʣʫʯʰʝʡ ʘʪʤʦʩʬʝʨʥʦʡ ʬʠʢʩʘʮʠʠ ʘʟʦʪʘ ʩʦʝʡ ʥʝ ʙʳʣʘ ʫʩʧʝʰʥʦʡ. 

ʉʦʷ ʩʧʦʩʦʙʥʘ ʬʠʢʩʠʨʦʚʘʪʴ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʘʪʤʦʩʬʝʨʥʦʛʦ ʘʟʦʪʘ. ʀ ʭʦʪʷ 

ʩʝʛʦʜʥʷ ʨʝʘʣʠʟʘʮʠʷ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʟʦʪʬʠʢʩʘʠʠ ʠʟʫʯʝʥʘ ʥʝʜʦʩʪʘʪʦʯʥʦ, ʩʫʱʝʩʪʚʫʶʪ 
ʧʝʨʩʧʝʢʪʠʚʳ ʜʣʷ ʝʝ ʫʣʫʯʰʝʥʠʷ. 

ɺʦ ʚʨʝʤʷ ʧʨʦʚʝʜʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʥʘʮʠʦʥʘʣʴʥʳʭ ʢʦʥʢʫʨʩʦʚ ʚ ʉʐɸ 
ʙʳʣʘ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʘ ʦʯʝʥʴ ʚʳʩʦʢʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʩʝʤʷʥ ʩʦʠ (6000ï8600 ʢʛ/ʛʘ). ʀ 
ʧʦʩʢʦʣʴʢʫ ʩʦʝʚʳʝ ʩʝʤʝʥʘ ʙʦʛʘʪʳ ʙʝʣʢʦʤ, ʦʞʠʜʘʝʪʩʷ, ʯʪʦ ʧʦʣʫʯʝʥʠʝ ʪʘʢʠʭ ʚʳʩʦʢʠʭ 
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ʫʨʦʞʘʝʚ ʧʦʪʨʝʙʫʝʪ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʘʟʦʪʥʦʛʦ ʧʠʪʘʥʠʷ. 
ɺ ʥʝʢʦʪʦʨʦʡ ʤʝʨʝ ʵʪʘ ʧʦʪʨʝʙʥʦʩʪʴ ʤʦʞʝʪ ʙʳʪʴ ʫʜʦʚʣʝʪʚʦʨʝʥʘ ʟʘ ʩʯʝʪ ʧʦʯʚʝʥʥʦʛʦ 

ʘʟʦʪʘ ʠ ʘʟʦʪʥʳʭ ʫʜʦʙʨʝʥʠʡ. ʆʜʥʘʢʦ ʨʦʣʴ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʟʦʪʬʠʢʩʘʠʠ ʩʪʘʥʦʚʠʪʩʷ ʚʩʝ ʙʦʣʝʝ 

ʚʘʞʥʦʡ ʚ ʩʚʷʟʠ ʩ ʚʳʩʦʢʠʤʠ ʨʘʩʭʦʜʘʤʠ, ʩʚʷʟʘʥʥʳʤʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʟʦʪʥʳʭ ʫʜʦʙʨʝʥʠʡ, 
ʥʘʨʷʜʫ ʩ ʜʨʫʛʠʤʠ ʵʢʦʣʦʛʠʯʝʩʢʠʤʠ ʩʦʦʙʨʘʞʝʥʠʷʤʠ ʠʭ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

ʀʥʦʢʫʣʷʮʠʷ ʩʝʤʷʥ ʩʦʠ ʙʘʢʪʝʨʠʷʤʠ Bradyrhizobium ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʚʘʝʪ 
ʫʨʦʞʘʡ ʢʫʣʴʪʫʨʳ. ʕʬʬʝʢʪ ʝʱʝ ʙʦʣʴʰʝ ʫʩʠʣʠʚʘʝʪʩʷ ʧʨʠ ʩʦʯʝʪʘʥʠʠ ʠʥʦʢʫʣʷʮʠʠ 
Bradyrhizobium ʠ ʚʥʝʩʝʥʠʷ ʬʦʩʬʦʨʘ ʚ ʜʦʟʝ 26 ʢʛ/ʛʘ. ʆʙʨʘʟʦʚʘʥʠʝ ʙʦʣʴʰʝʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʢʣʫʙʝʥʴʢʦʚ, ʧʦʚʳʰʝʥʠʝ ʫʨʦʞʘʷ ʩʝʤʷʥ ʠ ʩʦʜʝʨʞʘʥʠʷ ʘʟʦʪʘ ʚ ʩʝʤʝʥʘʭ ʚʦʟʤʦʞʥʳ ʪʦʣʴʢʦ ʧʨʠ 
ʵʬʬʝʢʪʠʚʥʦʡ ʠʥʦʢʫʣʷʮʠʠ ʩʝʤʷʥ ʘʜʝʢʚʘʪʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʢʣʫʙʝʥʴʢʦʚʳʭ ʙʘʢʪʝʨʠʡ [13].  

ʉʫʱʝʩʪʚʝʥʥʦʝ ʩʥʠʞʝʥʠʝ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ (94,0ï99,9 %) ʤʦʞʝʪ 
ʚʦʟʥʠʢʥʫʪʴ ʚ ʧʝʨʠʦʜ ʤʝʞʜʫ ʠʥʦʢʫʣʷʮʠʝʡ ʠ ʧʦʩʝʚʦʤ, ʧʦʵʪʦʤʫ ʤʝʪʦʜʳ ʠʥʦʢʫʣʷʮʠʠ ʜʦʣʞʥʳ 
ʙʳʪʴ ʪʘʢʠʤʠ, ʯʪʦʙʳ ʩʚʝʩʪʠ ʧʦʪʝʨʠ ʢʣʫʙʝʥʴʢʦʚʳʭ ʙʘʢʪʝʨʠʡ ʢ ʤʠʥʠʤʫʤʫ ʠ ʜʘʞʝ ʢ ʥʫʣʶ. ʂ 

ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʪʦʯʥʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʫʱʝʩʪʚʫʶʪ ʙʦʣʴʰʠʝ ʨʘʟʣʠʯʠʷ ʚ 
ʩʧʦʩʦʙʥʦʩʪʷʭ ʨʘʟʥʳʭ ʰʪʘʤʤʦʚ Bradyrhizobium ʚʣʠʷʪʴ ʥʘ ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʘʟʦʪʬʠʢʩʘʮʠʶ. 

ʆʪʙʦʨ ʰʪʘʤʤʦʚ Bradyrhizobium, ʧʦʜʭʦʜʷʱʠʭ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʧʦʯʚʝʥʥʳʭ, 
ʘʛʨʦʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʠ ʪʝʭʥʦʣʦʛʠʡ ʚʦʟʜʝʣʳʚʘʥʠʷ, ʤʦʞʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʫʣʫʯʰʠʪʴ 
ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʘʟʦʪʬʠʢʩʘʮʠʶ ʙʝʟ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʟʘʪʨʘʪ.  

ʂʨʦʤʝ ʪʦʛʦ, ʦʪʙʦʨ ʘʙʦʨʠʛʝʥʥʳʭ ʰʪʘʤʤʦʚ ʧʦ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ï ʵʪʦ ʝʱʝ 
ʦʜʠʥ ʩʧʦʩʦʙ ʫʟʥʘʪʴ, ʷʚʣʷʶʪʩʷ ʣʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ ʦʛʨʘʥʠʯʠʚʘʶʱʠʤ ʬʘʢʪʦʨʦʤ. ɼʣʷ 

ʚʥʝʜʨʝʥʠʷ ʚ ʰʪʘʤʤʳ Bradyrhizobium ʛʝʥʦʚ, ʧʦʜʭʦʜʷʱʠʭ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʠʥʪʝʥʩʠʚʥʦʩʪʠ 
ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʟʦʪʬʠʢʩʘʮʠʠ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʙʝʛʥʫʪʴ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ 
ʙʠʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʠʥʩʪʨʫʤʝʥʪʦʚ [14]. ʅʝʩʦʚʝʨʰʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚʦʟʜʝʣʳʚʘʥʠʷ ʯʘʩʪʦ 

ʧʨʝʧʷʪʩʪʚʫʶʪ ʨʘʩʢʨʳʪʠʶ ʚʦʟʤʦʞʥʦʩʪʝʡ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʟʦʪʬʠʢʩʘʮʠʠ. 
ɻʝʥʦʪʠʧʳ/ʩʝʣʝʢʮʠʦʥʥʳʝ ʣʠʥʠʠ ʩʦʠ ʠʤʝʶʪ ʨʘʟʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʘʟʦʪʬʠʢʩʘʮʠʠ ʠ 

ʦʪʣʠʯʘʶʪʩʷ ʢʦʣʠʯʝʩʪʚʦʤ ʬʠʢʩʠʨʫʝʤʦʛʦ ʠʤʠ ʘʟʦʪʘ. ɺʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʪʴ 
ʛʝʥʦʪʠʧʳ ʩ ʚʳʩʦʢʠʤ ʧʦʪʝʥʮʠʘʣʦʤ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʟʦʪʬʠʢʩʘʮʠʠ ʚʤʝʩʪʝ ʩ ʚʳʩʦʢʦʡ 
ʩʝʤʝʥʥʦʡ ʫʨʦʞʘʡʥʦʩʪʴʶ.  

ʉʚʦʝʚʨʝʤʝʥʥʳʝ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʩʧʦʩʦʙʳ ʧʦʩʝʚʘ, ʧʨʠʤʝʥʝʥʠʝ ʩʪʘʨʪʦʚʳʭ ʜʦʟ 
ʘʟʦʪʘ ʠ ʜʦʩʪʘʪʦʯʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʜʨʫʛʠʭ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ, ʦʨʦʰʝʥʠʝ ʙʝʟ 

ʟʘʙʦʣʘʯʠʚʘʥʠʷ ʠʣʠ ʥʝʜʦʩʪʘʪʢʘ ʚʣʘʛʠ, ʧʨʠʤʝʥʝʥʠʝ ʩʨʝʜʩʪʚ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ, ʤʝʥʝʝ 
ʚʨʝʜʦʥʦʩʥʳʭ ʜʣʷ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚ ʧʦʯʚʝ, ʤʦʛʫʪ ʫʣʫʯʰʠʪʴ ʙʠʦʣʦʛʠʯʝʩʢʫʶ 
ʘʟʦʪʬʠʢʩʘʮʠʶ. 

ʏʪʦʙʳ ʫʣʫʯʰʠʪʴ ʬʠʢʩʘʮʠʶ ʘʟʦʪʘ, ʩʣʝʜʫʝʪ ʧʦʦʱʨʷʪʴ ʥʫʣʝʚʫʶ ʦʙʨʘʙʦʪʢʫ ʧʦʯʚʳ. ɺ 
ʘʨʛʝʥʪʠʥʩʢʠʭ ʧʘʤʧʘʩʘʭ ʚʦʟʜʝʣʳʚʘʥʠʝ ʩʦʠ ʥʘ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʧʦʩʝʚʥʳʭ ʧʣʦʱʘʜʝʡ ʢʫʣʴʪʫʨʳ 

(ʦʢʦʣʦ 90 %) ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʠ ʥʫʣʝʚʦʡ ʦʙʨʘʙʦʪʢʝ ʧʦʯʚʳ. ɺ ɹʨʘʟʠʣʠʠ ʪʘʢʫʶ ʦʙʨʘʙʦʪʢʫ 
ʧʦʯʚʳ ʠʩʧʦʣʴʟʫʶʪ ʧʦʯʪʠ ʚ 50 % ʩʝʚʦʦʙʦʨʦʪʘ ʥʘ ʦʩʥʦʚʝ ʩʦʠ, ʠ ʧʦʣʫʯʝʥʥʳʡ ʧʨʠ ʵʪʦʤ 
ʫʨʦʞʘʡ ʘʥʘʣʦʛʠʯʝʥ ʫʨʦʞʘʶ, ʧʦʣʫʯʝʥʥʦʤʫ ʩ ʧʦʯʚʳ, ʦʙʨʘʙʦʪʘʥʥʦʡ ʪʨʘʜʠʮʠʦʥʥʦ. ʇʨʠ 

ʫʤʝʨʝʥʥʳʭ ʫʨʦʚʥʷʭ ʥʠʪʨʘʪʦʚ ʚ ʧʦʯʚʝ ʢʦʣʠʯʝʩʪʚʦ ʠ ʩʫʭʘʷ ʤʘʩʩʘ ʢʣʫʙʝʥʴʢʦʚ, ʢʦʣʠʯʝʩʪʚʦ, 
ʜʦʣʷ ʬʠʢʩʠʨʫʝʤʦʛʦ ʘʟʦʪʘ ʠ ʘʟʦʪʥʳʡ ʙʘʣʘʥʩ, ʦʙʝʩʧʝʯʠʚʘʝʤʳʡ ʩʦʝʡ, ʦʢʘʟʳʚʘʶʪʩʷ ʚʳʰʝ ʧʨʠ 

ʥʫʣʝʚʦʡ ʦʙʨʘʙʦʪʢʝ (ʨʠʩ. 1). 
ʉʦʜʝʨʞʘʥʠʝ ʘʟʦʪʘ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʧʦʯʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʚʦʟʜʝʣʳʚʘʥʠʷ ʩʦʠ, 

ʩʦʩʪʘʚʣʷʝʪ 5ï10 ʤʛ/ʢʛ ʥʘ 0ï30 ʩʤ ʛʣʫʙʠʥʳ. ʆʜʥʘʢʦ ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʫʨʦʚʥʠ ʘʟʦʪʘ ʚ ʧʦʯʚʝ (30 

ʤʛ/ʢʛ N ʥʘ 0ï30 ʩʤ ʛʣʫʙʠʥʳ) ʟʘʜʝʨʞʠʚʘʶʪ ʥʘʯʘʣʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʣʫʙʝʥʴʢʦʚ, ʪʦʨʤʦʟʷʪ ʠʭ 
ʨʘʟʚʠʪʠʝ, ʩʦʢʨʘʱʘʶʪ ʧʨʝʜʝʣʳ ʠʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʫʭʫʜʰʘʶʪ ʬʠʢʩʘʮʠʶ 

ʘʟʦʪʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʝʩʣʠ ʚʳ ʭʦʪʠʪʝ ʜʦʩʪʠʯʴ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʬʠʢʩʘʮʠʠ ʘʟʦʪʘ, ʥʝ 
ʩʣʝʜʫʝʪ ʚʳʙʠʨʘʪʴ ʜʣʷ ʚʦʟʜʝʣʳʚʘʥʠʷ ʩʦʠ ʧʦʯʚʳ ʩ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʘʟʦʪʘ, ʠʣʠ ʞʝ ʝʛʦ 
ʩʦʜʝʨʞʘʥʠʝ ʜʦʣʞʥʦ ʙʳʪʴ ʠʩʯʝʨʧʘʥʦ ʜʦ ʧʦʩʝʚʘ ʧʫʪʝʤ ʚʢʣʶʯʝʥʠʷ ʚ ʩʝʚʦʦʙʦʨʦʪ ʢʫʣʴʪʫʨ ʩ 

ʚʳʩʦʢʦʡ ʧʦʪʨʝʙʥʦʩʪʴʶ ʚ ʵʣʝʤʝʥʪʝ.  
ɺ ʨʘʡʦʥʘʭ, ʛʜʝ ʦʙʨʘʟʦʚʘʥʠʝ ʩʦʝʚʳʭ ʢʣʫʙʝʥʴʢʦʚ ʫʭʫʜʰʝʥʦ ʚ ʩʚʷʟʠ ʩ ʚʳʩʦʢʦʡ 

ʪʝʤʧʝʨʘʪʫʨʦʡ, ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʪʴ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʝʨʤʦʫʩʪʦʡʯʠʚʳʝ ʰʪʘʤʤʳ [15].  
ʋʜʦʙʨʝʥʠʝ ʩʦʠ ʜʦʣʞʥʦ ʙʳʪʴ ʦʧʪʠʤʘʣʴʥʳʤ ʠ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʤ. ɼʝʬʠʮʠʪ ʬʦʩʬʦʨʘ 
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ʂʨʠʪʠʯʝʩʢʠʡ, ʦʥ ʞʝ ʤʘʢʩʠʤʘʣʴʥʳʡ, 
ʧʝʨʠʦʜ ʧʦʪʨʝʙʣʝʥʠʷ ʘʟʦʪʘ ʧʨʠʭʦʜʠʪʩʷ 
ʥʘ ʬʘʟʳ ʙʫʪʦʥʠʟʘʮʠʠ-ʥʘʣʠʚʘ ʙʦʙʦʚ. 

ʩʥʠʞʘʝʪ ʩʫʭʫʶ ʤʘʩʩʫ ʢʣʫʙʝʥʴʢʦʚ, ʟʘʤʝʜʣʷʝʪ ʨʦʩʪ ʨʘʩʪʝʥʠʡ, ʩʢʦʨʦʩʪʴ ʬʦʪʦʩʠʥʪʝʟʘ ʠ 
ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʘʟʦʪʬʠʢʩʘʮʠʶ. ɼʦʩʪʘʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʬʦʩʬʦʨʘ ʘʢʪʠʚʠʟʠʨʫʝʪ ʙʠʦʣʦʛʠ-
ʯʝʩʢʫʶ ʘʟʦʪʬʠʢʩʘʮʠʶ, ʩʪʠʤʫʣʠʨʫʷ ʨʦʩʪ ʨʘʩʪʝʥʠʡ. 

 

 
 

 

ʈʠʩʫʥʦʢ 1 ï ɸʟʦʪʬʠʢʩʠʨʫʶʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʘʙʦʨʠʛʝʥʥʦʡ ʠ ʩʝʣʝʢʪʠʚʥʦʡ ʙʘʢʪʝʨʠʡ 

 
ʆʧʪʠʤʘʣʴʥʫʶ ʜʦʟʫ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʥʝʦʙʭʦʜʠʤʦ ʚʥʦʩʠʪʴ ʥʝ ʪʦʣʴʢʦ ʧʦʜ ʩʦʶ, 

ʥʦ ʠ ʧʦʜ ʚʩʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʢʫʣʴʪʫʨʳ ʚ ʩʝʚʦʦʙʦʨʦʪʝ. ɼʣʷ ʵʪʦʛʦ ʩʣʝʜʫʝʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʭʠʤʠʯʝʩʢʠʝ ʠ ʦʨʛʘʥʠʯʝʩʢʠʝ ʫʜʦʙʨʝʥʠʷ, ʪʘʢʠʝ ʢʘʢ ʧʪʠʯʠʡ ʧʦʤʝʪ, ʙʠʦʛʫʤʫʩ ʠ 
ʥʘʚʦʟ, ʯʪʦʙʳ ʚ ʧʦʯʚʝ ʩʦʭʨʘʥʷʣʦʩʴ ʦʧʪʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ, ʯʪʦ 
ʚʧʦʩʣʝʜʩʪʚʠʠ ʦʙʝʩʧʝʯʠʪ ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʪʝʤʧʳ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʟʦʪʬʠʢʩʘʮʠʠ. ʉʢʦʣʴʢʦ 

ʘʟʦʪʘ ʬʠʢʩʠʨʫʝʪ ʩʦʷ ï ʵʪʦ ʦʯʝʥʴ ʚʘʞʥʳʡ ʚʦʧʨʦʩ, ʥʦ ʥʘ ʥʝʛʦ ʪʨʫʜʥʦ ʜʘʪʴ ʧʨʘʚʠʣʴʥʳʡ ʦʪʚʝʪ, 
ʧʦʪʦʤʫ ʯʪʦ ʥʘ ʬʠʢʩʘʮʠʶ ʘʟʦʪʘ ʚʣʠʷʝʪ ʤʥʦʛʦ ʨʘʟʣʠʯʥʳʭ ʬʘʢʪʦʨʦʚ. Unkovich ʠ Pate [16], 

ʠʟʫʯʠʚ ʤʘʪʝʨʠʘʣʳ ʨʘʟʥʳʭ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ, ʚʳʷʩʥʠʣʠ, ʯʪʦ ʩʦʜʝʨʞʘʥʠʝ ʘʟʦʪʘ ʚ 
ʨʘʩʪʝʥʠʷʭ ʩʦʠ ʤʦʞʝʪ ʩʦʩʪʘʚʣʷʪʴ 0ï450 ʢʛ/ʛʘ, ʩ ʧʨʦʮʝʥʪʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʬʠʢʩʠʨʦʚʘʥʥʦʛʦ 
ʩʦʝʡ ʠʟ ʘʪʤʦʩʬʝʨʳ 0ï95 %. ʕʪʠ ʘʚʪʦʨʳ ʪʘʢʞʝ ʧʨʝʜʧʦʣʦʞʠʣʠ, ʯʪʦ ʠ ʫʩʣʦʚʠʷʭ ʦʨʦʰʝʥʠʷ 

ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʬʠʢʩʘʮʠʠ ʘʪʤʦʩʬʝʨʥʦʛʦ ʘʟʦʪʘ ʩʦʝʡ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 175 ʢʛ N/ʛʘ ʜʣʷ 
ʥʘʜʟʝʤʥʦʡ ʯʘʩʪʠ ʨʘʩʪʝʥʠʡ (ʦʢʦʣʦ 248 ʢʛ, ʚʢʣʶʯʘʷ ʢʦʨʥʠ), ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʚ ʙʦʛʘʨʥʳʭ 

ʫʩʣʦʚʠʷʭ ʦʥʦ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 100 ʢʛ N/ʛʘ (142 ʢʛ, ʚʢʣʶʯʘʷ ʢʦʨʥʠ). ʆʢʦʣʦ 50ï60 % ʩʚʦʝʡ 
ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʘʟʦʪʝ ʩʦʷ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʧʫʪʝʤ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʟʦʪʬʠʢʩʘʮʠʠ. ʆʙʱʝʝ 
ʢʦʣʠʯʝʩʪʚʦ ʝʞʝʛʦʜʥʦ ʬʠʢʩʠʨʫʝʤʦʛʦ ʩʦʝʡ ʘʟʦʪʘ ʚ ʯʝʪʳʨʝʭ ʦʩʥʦʚʥʳʭ ʩʪʨʘʥʘʭ-

ʧʨʦʠʟʚʦʜʠʪʝʣʷʭ ʩʦʠ (ʉʐɸ, ɹʨʘʟʠʣʠʷ, ɸʨʛʝʥʪʠʥʘ ʠ ʂʠʪʘʡ) ʦʮʝʥʠʚʘʝʪʩʷ ʚ 16,44 ʤʣʥ. ʪʦʥʥ, 
ʩʦ ʩʨʝʜʥʠʤ ʟʥʘʯʝʥʠʝʤ ʬʠʢʩʘʮʠʠ ʘʪʤʦʩʬʝʨʥʦʛʦ ʘʟʦʪʘ 68 % (ʨʠʩ. 2). 

 

 

 

 

 
 

 

 

 

 

 

 

 
 

 

 

 



198 
 

 

 

ʈʠʩʫʥʦʢ 2 ï ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʠʤʙʠʦʪʠʯʝʩʢʦʛʦ ʘʟʦʪʘ ʧʦ ʬʘʟʘʤ ʨʘʟʚʠʪʠʷ ʩʦʠ 

ʇʨʠ ʙʦʣʝʝ ʨʘʥʥʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʦʪʢʘʧʳʚʘʥʠʠ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ, 

ʙʳʣʦ ʚʳʜʚʠʥʫʪʦ ʧʨʝʜʧʦʣʦʞʝʥʠʝ, ʯʪʦ ʘʟʦʪ, ʩʦʜʝʨʞʘʱʠʡʩʷ ʚ ʢʦʨʥʷʭ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 
ʣʠʰʴ ʥʝʙʦʣʴʰʫʶ ʯʘʩʪʴ ʦʪ ʦʙʱʝʛʦ ʘʟʦʪʘ ʨʘʩʪʝʥʠʷ. ʆʜʥʘʢʦ ʧʦʩʣʝʜʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩ 
ʧʦʤʦʱʴʶ ʠʟʦʪʦʧʘ 15N ʯʝʪʢʦ ʫʢʘʟʘʣʠ ʥʘ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʘʟʦʪʘ ʚ ʢʦʨʥʷʭ. 

ʂʦʨʥʠ ʩ ʢʣʫʙʝʥʴʢʘʤʠ ʥʘ ʥʠʭ ʠ ʦʪʣʦʞʝʥʠʷ ʘʟʦʪʘ ʚ ʨʠʟʦʩʬʝʨʝ ʙʦʙʦʚʳʭ ʢʫʣʴʪʫʨ ʚ ʧʨʦʮʝʩʩʝ 
ʠʭ ʨʦʩʪʘ ʤʦʛʫʪ ʦʙʫʩʣʦʚʠʪʴ 30ï50 % ʦʪ ʦʙʱʝʛʦ ʩʦʜʝʨʞʘʥʠʷ ʘʟʦʪʘ. ʕʪʦ ʷʩʥʦ ʜʝʤʦʥʩʪʨʠʨʫʝʪ, 

ʯʪʦ ʧʨʝʜʳʜʫʱʠʝ ʦʮʝʥʢʠ ʬʠʢʩʘʮʠʠ ʘʟʦʪʘ ʩʦʝʡ, ʦʧʫʙʣʠʢʦʚʘʥʥʳʝ ʚ ʣʠʪʝʨʘʪʫʨʝ, ʙʳʣʠ 
ʟʘʥʠʞʝʥʳ. ɹʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʨʝʜʠ ʦʩʦʙʝʥʥʦʩʪʝʡ ʢʫʣʴʪʫʨʳ, ʢʦʪʦʨʳʝ ʚʣʠʷʶʪ ʥʘ 
ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʘʟʦʪʬʠʢʩʘʮʠʶ, ʛʣʘʚʥʦʝ ʤʝʩʪʦ ʟʘʥʠʤʘʶʪ ʩʦʚʤʝʩʪʠʤʦʩʪʴ ʢʫʣʴʪʫʨʳ ʩ 

ʘʟʦʪʬʠʢʩʠʨʫʶʰʠʤʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤʠ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʚ 
ʮʝʣʦʤ ʠ ʦʪʜʝʣʴʥʳʭ ʬʝʥʦʣʦʛʠʯʝʩʢʠʭ ʬʘʟ, ʘ ʪʘʢʞʝ ʧʦʪʝʥʮʠʘʣ ʫʨʦʞʘʡʥʦʩʪʠ.  

ʀʩʩʣʝʜʦʚʘʥʠʷ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʨʘʟʣʠʯʥʦʤ ʚʣʠʷʥʠʠ ʩʦʨʪʦʚ ʩʦʠ ʥʘ ʘʢʪʠʚʥʦʩʪʴ 
ʬʠʢʩʘʮʠʠ ʘʟʦʪʘ ʙʘʢʪʝʨʠʷʤʠ. ʇʦʩʢʦʣʴʢʫ ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʘʟʦʪʬʠʢʩʘʮʠʷ ʥʘʯʠʥʘʝʪʩʷ ʪʦʣʴʢʦ 
ʧʦʩʣʝ ʬʘʟʳ ʚʩʭʦʜʦʚ, ʪʦ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʧʝʨʠʦʜʘ, ʚʦ ʚʨʝʤʷ ʢʦʪʦʨʦʛʦ ʚʦʟʤʦʞʝʥ ʵʪʦʪ 

ʧʨʦʮʝʩʩ, ʙʫʜʝʪ ʦʧʨʝʜʝʣʷʪʴʩʷ ʥʘʯʘʣʦʤ ʧʝʨʠʦʜʘ ʚʝʛʝʪʘʪʠʚʥʦʛʦ ʨʦʩʪʘ. ʂʨʦʤʝ ʪʦʛʦ, 
ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʘʟʦʪʬʠʢʩʘʮʠʷ ʠʤʝʝʪ ʪʝʥʜʝʥʮʠʶ ʢ ʩʥʠʞʝʥʠʶ ʩ ʥʘʯʘʣʦʤ ʦʙʨʘʟʦʚʘʥʠʷ ʙʦʙʦʚ 

ʠ ʥʘʣʠʚʘ ʩʝʤʷʥ (ʨʠʩ. 3). 
 
 

 

 

 

 

 

 

 

 
 

 

ʈʠʩʫʥʦʢ 3 ï ʈʘʟʚʠʪʠʷ ʢʣʫʙʝʥʴʢʦʚ ʥʘ ʢʦʨʥʷʭ ʩʦʠ, 01.06.2020 

 
ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʨʘʟʣʠʯʥʳʭ ʬʝʥʦʣʦʛʠʯʝʩʢʠʭ ʬʘʟ ʦʧʨʝʜʝʣʷʝʪ ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ 

ʬʠʢʩʠʨʦʚʘʥʥʦʛʦ ʘʟʦʪʘ. ʅʘʢʦʥʝʮ, ʚʳʩʦʢʦʫʨʦʞʘʡʥʳʝ ʩʦʨʪʘ, ʢʦʪʦʨʳʤ ʪʨʝʙʫʝʪʩʷ ʙʳʩʪʨʦʝ 

ʧʝʨʝʜʚʠʞʝʥʠʝ ʧʨʦʜʫʢʪʦʚ ʬʦʪʦʩʠʥʪʝʟʘ, ʚʣʠʷʶʪ ʥʘ ʩʢʦʨʦʩʪʴ ʠ ʢʦʣʠʯʝʩʪʚʦ ʬʠʢʩʠʨʫʝʤʦʛʦ 
ʢʫʣʴʪʫʨʦʡ ʘʟʦʪʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʘʟʦʪʬʠʢʩʘʮʠʷ ï ʵʪʦ ʚʘʞʥʳʡ ʠʩʪʦʯʥʠʢ 

ʘʟʦʪʘ ʜʣʷ ʩʦʠ. ʌʠʢʩʠʨʫʝʤʳʡ ʩʦʝʡ ʘʟʦʪ, ʝʝ ʢʦʨʥʝʚʘʷ ʩʠʩʪʝʤʘ, ʦʧʘʚʰʠʝ ʚʦ ʚʨʝʤʷ ʨʦʩʪʘ 
ʨʘʩʪʝʥʠʡ ʣʠʩʪʴʷ ʠ ʧʦʞʥʠʚʥʳʝ ʦʩʪʘʪʢʠ ʟʥʘʯʠʪʝʣʴʥʦ ʫʣʫʯʰʘʶʪ ʭʠʤʠʯʝʩʢʠʝ, ʬʠʟʠʯʝʩʢʠʝ ʠ 
ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʧʦʯʚʳ, ʯʪʦ ʧʦʤʦʛʘʝʪ ʧʦʣʫʯʠʪʴ ʚʳʩʦʢʠʝ ʫʨʦʞʘʠ ʧʦʩʣʝʜʫʶʱʠʭ 

ʢʫʣʴʪʫʨ ʚ ʩʝʚʦʦʙʦʨʦʪʝ. ʂʨʦʤʝ ʪʦʛʦ, ʚʦʟʜʝʣʳʚʘʥʠʝ ʩʦʠ ʧʦʟʚʦʣʷʝʪ ʫʜʦʚʣʝʪʚʦʨʠʪʴ 
ʧʦʪʨʝʙʥʦʩʪʴ ʧʦʩʣʝʜʫʶʱʠʭ ʧʦʩʣʝ ʥʝʝ ʢʫʣʴʪʫʨ ʚ ʘʟʦʪʝ ʠ ʪʝʤ ʩʘʤʳʤ ʫʤʝʥʴʰʠʪʴ ʨʘʩʭʦʜʳ ʥʘ 

ʦʙʨʘʙʦʪʢʫ ʧʦʯʚʳ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʫʨʦʞʘʷ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʫʚʝʣʠʯʠʪʴ ʯʠʩʪʳʡ ʜʦʭʦʜ 
ʬʝʨʤʝʨʦʚ. ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʛʦ ʩʧʦʩʦʙʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʚ ʜʘʣʴʥʝʡʰʝʤ ʫʣʫʯʰʠʪʴ 
ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʘʟʦʪʬʠʢʩʘʮʠʶ ʩʦʝʡ, ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʢʫʣʴʪʫʨʘ ʤʦʞʝʪ ʩʳʛʨʘʪʴ ʝʱʝ ʙʦʣʝʝ 

ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʨʘʟʚʠʪʠʠ ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʝʛʦ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ. 
ʇʨʦʮʝʩʩ ʘʟʦʪʬʠʢʩʘʮʠʠ ʢʣʫʙʝʥʴʢʦʚʳʭ ʙʘʢʪʝʨʠʡ ʧʨʦʠʩʭʦʜʠʪ ʚ ʩʠʤʙʠʦʟʝ ʩ 

ʨʘʩʪʝʥʠʝʤ. ʅʝʜʦʩʪʘʪʦʢ ʚʣʘʛʠ, ʢʘʢ ʠ ʧʝʨʝʫʚʣʘʞʥʝʥʠʝ ʧʦʯʚʳ, ʚʣʠʷʝʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ 
ʨʘʩʪʝʥʠʝ, ʘ ʫʞʝ ʧʦʪʦʤ ʥʘ ʢʣʫʙʝʥʴʢʠ. ʊʦ ʝʩʪʴ ʦʜʥʦʡ ʠʟ ʧʨʠʯʠʥ ʩʥʠʞʝʥʠʷ ʘʢʪʠʚʥʦʩʪʠ 
ʧʫʟʳʨʴʢʦʚ ʠʟ-ʟʘ ʚʦʜʥʦʛʦ ʜʝʬʠʮʠʪʘ ʷʚʣʷʝʪʩʷ ʥʝ ʧʨʷʤʦʝ ʚʣʠʷʥʠʝ ʥʝʜʦʩʪʘʪʢʘ ʚʣʘʛʠ, ʘ 

ʩʥʠʞʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʬʦʪʦʩʠʥʪʝʟʘ ʚ ʨʘʩʪʝʥʠʠ ʧʨʠ ʪʘʢʠʭ ʫʩʣʦʚʠʷʭ. ʏʪʦ ʢʘʩʘʝʪʩʷ 
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27

34

ʉʨʘʚʥʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ 

ʫʨʦʞʘʡʥʦʩʪʠ, ʮ/ʛʘ

+ 25%

ʧʝʨʝʫʚʣʘʞʥʝʥʠʝ, ʪʦ ʪʘʢ ʘʟʦʪʬʠʢʩʠʨʫʶʱʠʝ ʙʘʢʪʝʨʠʠ ʷʚʣʷʶʪʩʷ ʘʵʨʦʙʥʳʤʠ, ʦʥʠ ʥʫʞʜʘʶʪʩʷ 
ʚ ʜʦʩʪʘʪʦʯʥʦʤ ʢʦʣʠʯʝʩʪʚʝ ʢʠʩʣʦʨʦʜʘ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʝʨʝʫʚʣʘʞʥʝʥʠʷ ʩʥʠʞʘʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝ ʢʠʩʣʦʨʦʜʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʩʥʠʞʘʝʪʩʷ ʘʟʦʪʬʠʢʩʠʨʫʶʱʘʷ ʘʢʪʠʚʥʦʩʪʴ ʧʫʟʳʨʴʢʦʚ. ʆʧʪʠʤʘʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ ʜʣʷ ʨʘʟʚʠʪʠʷ 
ʢʣʫʙʝʥʴʢʦʚʳʭ ʙʘʢʪʝʨʠʡ ʩʦʩʪʘʚʣʷʝʪ 60-70% ʧʦʣʥʦʡ ʚʣʘʛʦʝʤʢʦʩʪʠ ʧʦʯʚʳ, ʤʠʥʠʤʘʣʴʥʘʷ ð 

16%. ʇʨʠ ʙʦʣʝʝ ʥʠʟʢʦʡ ʚʣʘʞʥʦʩʪʠ ʙʘʢʪʝʨʠʠ ʥʝ ʧʦʛʠʙʘʶʪ, ʘ ʩʦʭʨʘʥʷʶʪʩʷ ʚ ʥʝʘʢʪʠʚʥʦʤ 
ʩʦʩʪʦʷʥʠʠ. ɺ ʩʣʫʯʘʝ ʩʪʘʙʠʣʠʟʘʮʠʠ ʦʧʪʠʤʘʣʴʥʦʛʦ ʚʦʜʥʦʛʦ ʨʝʞʠʤʘ ʧʦʯʚʳ 
ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʠ ʘʢʪʠʚʥʘʷ ʘʟʦʪʬʠʢʩʘʮʠʷ ʙʘʢʪʝʨʠʡ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʠʟʫʯʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤ ʠʥʦʢʫʣʷʥʪʦʚ ʠ 
ʨʘʟʨʘʙʦʪʢʘ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʚʳʛʦʜʥʳʭ ʧʨʠʝʤʦʚ ʧʦʚʳʰʝʥʠʷ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʥʘ ʦʩʥʦʚʝ ʦʧʪʠʤʠʟʘʮʠʠ ʫʩʣʦʚʠʡ ʩʠʤʙʠʦʪʠʯʝʩʢʦʡ ʠ ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʦʡ 
ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦʩʝʚʦʚ ʟʘ ʩʯʝʪ ʠʭ ʧʨʠʤʝʥʝʥʠʷ ʷʚʣʷʝʪʩʷ ʚʝʩʴʤʘ ʚʘʞʥʦʡ ʟʘʜʘʯʝʡ (ʈʠʩ.4). 

 
 

 
 

 

 

 

 

 

 
 

 

ʈʠʩʫʥʦʢ 4 ï ʂʣʫʙʝʥʴʢʠ, 11.08.2020 

 

ʀʥʦʢʫʣʷʥʪ ʍʘʡʩʪʠʢ ʩʦʷ ʩʦʚʤʝʩʪʠʤ ʩ ʭʠʤʠʯʝʩʢʠʤʠ ʧʨʦʪʨʘʚʠʪʝʣʷʤʠ ʩʝʤʷʥ, ʦʜʥʘʢʦ 
ʧʨʦʪʨʘʚʣʠʚʘʥʠʝ ʩʝʤʷʥ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʠʟʚʦʜʠʪʴ ʟʘʙʣʘʛʦʚʨʝʤʝʥʥʦ ʜʦ ʠʥʦʢʫʣʠʨʦʚʘʥʠʷ. 

ʀʥʦʢʫʣʠʨʦʚʘʥʥʳʝ ʩʝʤʝʥʘ ʥʝʦʙʭʦʜʠʤʦ ʚʳʩʝʷʪʴ ʚ ʪʝʯʝʥʠʝ 24 ʯʘʩʦʚ. ʀʥʦʢʫʣʷʮʠʶ 
ʧʨʦʚʦʜʠʪʴ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʝʨʝʜ ʧʦʩʝʚʦʤ ʚ ʪʝʥʠ. 

ʅʘʥʝʩʝʥʠʝ ʥʘ ʩʝʤʝʥʘ ʚʦʜʥʦʛʦ ʨʘʩʪʚʦʨʘ ʠʥʦʢʫʣʷʥʪʘ. ʉʤʝʰʘʪʴ 4 ʢʛ ʠʥʦʢʫʣʷʥʪʘ ʩ 8 ʣ 
ʥʝʭʣʦʨʠʨʦʚʘʥʥʦʡ ʚʦʜʳ, ʪʱʘʪʝʣʴʥʦ ʧʝʨʝʤʝʰʘʪʴ, ʯʪʦʙʳ ʥʝ ʙʳʣʦ ʢʦʤʦʯʢʦʚ ʜʦ ʩʦʩʪʦʷʥʠʷ 
ʩʫʩʧʝʥʟʠʠ. ɼʦʙʘʚʠʪʴ ʧʦʣʫʯʝʥʥʫʶ ʩʫʩʧʝʥʟʠʶ ʢ 1 ʪ ʩʝʤʷʥ ʠ ʪʱʘʪʝʣʴʥʦ ʧʝʨʝʤʝʰʘʪʴ ʜʣʷ 

ʨʘʚʥʦʤʝʨʥʦʛʦ ʧʦʢʨʳʪʠʷ (ʈʠʩ.5). 
 

ʈʠʩʫʥʦʢ 5 ï ʋʙʦʨʢʘ ʩʦʠ 08.10.2020 

 

ɺʳʚʦʜʳ: ʅʝʩʤʦʪʨʷ ʥʘ ʙʦʣʝʝ ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ ʚ ʩʝʤʝʥʘʭ, ʚ 2019 ʠ 2020 

ʛʦʜʘʭ ʟʘ ʩʯʝʪ ʥʠʟʢʦʡ ʫʨʦʞʘʡʥʦʩʪʠ ʩʝʤʷʥ ʩʦʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩʥʠʞʘʣʩʷ ʩʙʦʨ ʙʝʣʢʘ. ɺ 
ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʟʫʯʘʝʤʳʭ ʚʘʨʠʘʥʪʦʚ ʦʥ ʩʦʩʪʘʚʣʷʣ ʚ 2020 ʛʦʜʫ ʧʨʠ ʰʠʨʦʢʦʨʷʜʥʦʤ ʧʦʩʝʚʝ 
0,40ï0,49 ʪ/ʛʘ ʠ ʧʨʠ ʨʷʜʦʚʦʤ ʧʦʩʝʚʝ 0,32ï0,35 ʪ/ʛʘ, ʘ ʚ 2015-ʤ ï ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 0,38ï0,48 

ʪ/ʛʘ ʠ 0,30ï0,37 ʪ/ʛʘ.   
ʇʦ-ʚʠʜʠʤʦʤʫ, ʵʪʦ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʚ ʨʷʜʦʚʦʤ ʧʦʩʝʚʝ ʧʦʪʝʨʠ ʚʣʘʛʠ ʩ 
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ʧʣʦʱʘʜʠ ʙʝʟ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʦʙʨʘʙʦʪʦʢ ʧʦʯʚʳ ʩʫʱʝʩʪʚʝʥʥʦ ʚʳʰʝ, ʯʝʤ ʚ ʰʠʨʦʢʦʨʷʜʥʦʤ, 
ʯʪʦ ʩʦʟʜʘʝʪ ʙʦʣʝʝ ʢʨʠʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʜʣʷ ʨʘʩʪʝʥʠʷ.  

ʋʚʝʣʠʯʝʥʠʝ ʵʪʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʙʳʣʦ ʩʪʘʙʠʣʴʥʳʤ ʚ ʪʝʯʝʥʠʝ ʪʨʝʭ ʣʝʪ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ 

ʦʙʨʘʙʦʪʢʠ ʩʝʤʷʥ ʙʘʢʪʝʨʠʘʣʴʥʳʤ ʧʨʝʧʘʨʘʪʦʤ ʍʘʡʩʪʠʢ ʩʦʷ ʢʘʢ ʚ ʯʠʩʪʦʤ ʚʠʜʝ, ʪʘʢ ʠ ʧʨʠ 
ʧʨʠʤʝʥʝʥʠʠ ʝʛʦ ʚ ʩʦʯʝʪʘʥʠʠ ʩʦ ʩʪʠʤʫʣʷʪʦʨʘʤʠ ʨʦʩʪʘ, ʘ ʪʘʢʞʝ ʥʝʢʦʨʥʝʚʳʤʠ ʧʦʜʢʦʨʤʢʘʤʠ 

ʙʠʦʦʨʛʘʥʠʯʝʩʢʠʤ ʫʜʦʙʨʝʥʠʝʤ ʅʘʛʨʦ ʫʥʠʚʝʨʩʘʣʴʥʦʝ.  ɺ ʧʦʩʣʝʜʥʝʤ ʩʣʫʯʘʝ ʦʪʤʝʯʝʥ 
ʤʘʢʩʠʤʘʣʴʥʳʡ ʩʙʦʨ ʙʝʣʢʘ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ ʚ ʵʪʠʭ ʚʘʨʠʘʥʪʘʭ ʚ ʩʨʝʜʥʝʤ ʟʘ ʪʨʠ 
ʛʦʜʘ ʦʥ ʙʳʣ ʚʳʰʝ ʥʘ 14,3 % ʧʨʠ ʰʠʨʦʢʦʨʷʜʥʦʤ ʩʧʦʩʦʙʝ ʧʦʩʝʚʘ ʠ ʥʘ 9,4ï15,1 % ʧʨʠ 

ʦʙʳʯʥʦʤ ʨʷʜʦʚʦʤ ʩʧʦʩʦʙʝ ʧʦʩʝʚʘ.  
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ʊתʁɯʅɼɯ ɹɸʂʊɽʈʀʗʃɸʈɼʓר ʂᴆʄɽɻɯʄɽʅ ɸʉ ɹױʈʐɸפ ɼɸפʓʃʓʅʓר 

ɹʀʆʃʆɻʀʗʃʓפ ɸɿʆʊʊʓ ʉɯרɯʈʋɯ 

 

 ʢʘʥʜʠʜʘʪʳ שʳʣʳʤʜʘʨʳʥʳס ʳסɾ.1, ʘʫʳʣ ʰʘʨʫʘʰʳʣʳ..פ ʣʘʥʙʘʡײפ
ɸʢʤʫʣʣʘʝʚʘ ɸ.ʉ.2, ʙʠʦʣʦʛʠʷ סʳʣʳʤʜʘʨʳʥʳש ʢʘʥʜʠʜʘʪʳ 

ʀʩʢʝʥʜʠʨʦʚʘ ʈ.ɸ.1, ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ סʳʣʳʤʜʘʨʳʥʳש ʢʘʥʜʠʜʘʪʳ 
 ʘʟʢʝʝʚ ɼ.ʊ.1, PhDפ

ʄʳʨʟʘʙʘʝʚʘ ɻ.ɸ.1,  ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ סʳʣʳʤʜʘʨʳʥʳש ʢʘʥʜʠʜʘʪʳ 
 

1ϧʘʟʘϨ ϰʣʪʪʳϨ ʘʛʨʘʨʣʳϨ ʟʝʨʪʪʝʫ ʫʥʠʚʝʨʩʠʪʝʪʽ, ɸʣʤʘʪʳ Ϩ., ϧʘʟʘϨʩʪʘʥ  
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2ɹʠʦʪʝʭʥʦʣʦʛʠʷ ʤϸʩʝʣʝʣʝʨʽ Ϥʳʣʳʤʠ-ʟʝʨʪʪʝʫ ʠʥʩʪʠʪʫʪʳ, ɯ.ɾʘʥʩϮʛʽʨʦʚ ʘʪʳʥʜʘϤʳ ɾʝʪʽʩʫ 
ʫʥʠʚʝʨʩʠʪʝʪʽ, ʊʘʣʜʳϨʦʨϤʘʥ Ϩ., ϧʘʟʘϨʩʪʘʥ  

 
ɸשʜʘʪʧʘ. ʉʦʷ-ʘץʫʳʟʳ ʞʦסʘʨʳ ʙײʨʰʘץ ʪץײʳʤʜʘʩʪʘʨ ʘʨʘʩʳʥʜʘ ʙʘʩʪʳ ʜʘץʳʣ. ʍʘʣʳץʪʳש 

ʘץʫʳʟסʘ ʜʝʛʝʥ ʞʦסʘʨʳ ץʘʞʝʪʪʽʣʽʛʽʥ ʝʩʢʝʨʝ ʦʪʳʨʳʧ, ʙײʣ ʤᴅʩʝʣʝʥʽ ʰʝʰʫʜʝ ʘʣʤʘʩʪʳʨʳʣʤʘʡʪʳʥ 
ʜʘץʳʣ. פʘʟʽʨʛʽ ʫʘץʳʪʪʘ ʦʥʳ פʘʟʘץʩʪʘʥʜʘ, ʦʥʳש ʽʰʽʥʜʝ ɸʣʤʘʪʳ ʦʙʣʳʩʳʥʜʘ ᴇʩʽʨʫ ʘʣץʘʧʪʘʨʳʥʘ ʦʩʳ 
ʜʘץʳʣʜʳ90 ש ʧʘʡʳʟʳʥʘ ʜʝʡʽʥ ʝʛʽʣʝʜʽ. ɿʝʨʪʪʝʫʜʽש ʤʘץʩʘʪʳ ʦʩʳ ʜʘץʳʣʜʳש ᴇʥʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫסʘ 
ʞᴅʥʝ ɸʣʤʘʪʳ ʦʙʣʳʩʳʥʳש ʝʩʢʽ ʩʫʘʨʤʘʣʳ ʪʦʧʳʨʘסʳʥʳש ʩʫ-ʬʠʟʠʢʘʣʳץ ץʘʩʠʝʪʪʝʨʽʥ ʞʘץʩʘʨʪʫסʘ 
ʙʘסʳʪʪʘʣסʘʥ ʩʦʷסʘ ʘʨʥʘʣסʘʥ ʪʳשʘʡʪץʳʰʪʘʨ ʞװʡʝʩʽʥ סʳʣʳʤʠ ʥʝʛʽʟʜʝʫ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ.  

ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ ʢᴇʨʩʝʪʢʝʥʜʝʡ, ʙײʣ ʜʘץʳʣʜʳ ᴇʩʽʨʫ ʘʛʨʦʪʝʭʥʠʢʘʣʳץ ᴅʜʽʩʪʝʨʜʽ ʩʘץʪʘʫ 
ʢʝʨʝʢ, ʦʣʘʨʜʳש ʙʽʨʽ-ʨʠʟʦʙʠʘʣʜʳ ʧʨʝʧʘʨʘʪʪʘʨʤʝʥ ʩʦʷ ʪץײʳʤʳʥ ʩʝʙʫ; ʙײʣ ʜʘץʳʣ ʪʝʢ ʞʘשʘ 
ʘʫʤʘץʪʘʨʜʘ סʘʥʘ ʝʤʝʩ, ʩʦʥʳʤʝʥ ץʘʪʘʨ ʩʦʷ ᴇʩʽʨʽʣʝʪʽʥ ʞʝʨʣʝʨʜʝ ʜʝ ץʘʞʝʪ, ᴇʡʪʢʝʥʽ ʦʣ ʪץײʳʤʜʘʨʜʳ 
ʞʦסʘʨʳ ʙʝʣʩʝʥʜʽ ʪװʡʥʝʢ ʙʘʢʪʝʨʠʷʣʘʨʳʥʳש ʘʨʥʘʡʳ ʪʘשʜʘʣסʘʥ ʰʪʘʤʜʘʨʳʤʝʥ ᴇשʜʝʫ ʘʨץʳʣʳ 
ᴇʩʽʤʜʽʢʪʝʨʜʽש ᴇʥʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʘʜʳ, ʘʣ 2011 ʞʳʣʜʘʥ ʙʘʩʪʘʧ ʞʳʣʜʘʨ ʙʦʡʳ ʤʘʡʣʳ ʜʘץʳʣʜʘʨʜʳ 
ᴇʩʽʨʫʜʽש ʙʝʡʽʤʜʝʣʛʝʥ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳ ץʦʣʜʘʥʳʣʘ ʙʘʩʪʘʜʳ.ʆʩʳ ʜʘץʳʣʜʳש ᴇʥʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫסʘ 
ʞᴅʥʝ ɸʣʤʘʪʳ ʦʙʣʳʩʳʥʳש ʝʩʢʽ ʩʫʘʨʤʘʣʳ ʪʦʧʳʨʘסʳʥʳש ʩʫ-ʬʠʟʠʢʘʣʳץ ץʘʩʠʝʪʪʝʨʽʥ ʞʘץʩʘʨʪʫסʘ 
ʙʘסʳʪʪʘʣסʘʥ ʩʦʷסʘ ʘʨʥʘʣסʘʥ ʪʳשʘʡʪץʳʰʪʘʨ ʞװʡʝʩʽʥʽס שʳʣʳʤʠ ʥʝʛʽʟʜʝʤʝʩʽ ʟʝʨʪʪʝʣʜʽ. 

ɸʣסʘʰ ʨʝʪ ɸʣʤʘʪʳ ʦʙʣʳʩʳʥʳש ʘʫʤʘסʳʥʜʘ ɼʠʪʘʚʠʪ ʩʦʨʪʳʥʳש ʩʦʷ ᴇʩʽʤʜʽʢʪʝʨʽʥʝ ʪץײʳʤ 
ᴇשʜʝʫ ʞᴅʥʝ ʪʘʤʳʨʩʳʟ ʘʟʳץʪʘʥʜʳʨʫʜʳ ץʦʣʜʘʥʫ ʢʝʟʽʥʜʝ "ʍʘʡʩʪʠʢ" ʝʛʫ ʙʘʢʪʝʨʠʷʣʳץ 
ʧʨʝʧʘʨʘʪʪʘʨʳʥʳש ʜʘץʳʣ ᴇʥʽʤʜʽʣʽʛʽʥʝ ᴅʩʝʨʽʥ ʩʘʣʳʩʪʳʨʤʘʣʳ ʙʘסʘʣʘʫ ʞײʤʳʩʳ ʞװʨʛʽʟʽʣʜʽ. 

ɼʘʣʘʣʳץ ʪᴅʞʽʨʠʙʝʣʝʨʜʽ ʞװʨʛʽʟʫ ʢʝʟʽʥʜʝ ʙʘʢʪʝʨʠʷʣʳץ ʧʨʝʧʘʨʘʪʪʘʨʜʳ ʩʦʷ ᴇʩʽʨʫ 
ʪʝʭʥʦʣʦʛʠʷʩʳ ʙʦʡʳʥʰʘ סʳʣʳʤʠ ʤʘʪʝʨʠʘʣʜʘʨʜʳ ץʦʣʜʘʥʫ ʘʨץʳʣʳ ʟʘʤʘʥʘʫʠ סʳʣʳʤʠ ᴅʜʽʩʪʝʨʤʝʥ 
ʞװʨʛʽʟʽʣʜʽ.  ɹʘץʳʣʘʫʜʘסʳ ʜʘʣʘʣʳץ ʟʝʨʪʪʝʫʣʝʨ ʞʘʣʧʳ ץʘʙʳʣʜʘʥסʘʥ ᴅʜʽʩʪʝʤʝʣʝʨʛʝ ʩᴅʡʢʝʩ 
 .ʦʣʜʘʥʳʣʜʳץ

ʊʽʨʝʢ ʩᴇʟʜʝʨ: ʩʦʷ, ʙʠʦʣʦʛʠʷʣʳץ ʩʽשʽʨʫ, ʪװʡʽʥʜʽ ʙʘʢʪʝʨʠʷʣʘʨ. 
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Annotation. Soybean is the leading high protein legume crop. Considering the high need of the 

population for protein, this is an indispensable culture in solving the problem. Currently, up to 90 percent 
of this crop is sown on the fields of its cultivation in Kazakhstan, including in the Almaty region. The aim 
of the study is the scientific substantiation of the fertilizer system for soybeans, aimed at increasing the 
productivity of this crop and improving the water-physical properties of the old-irrigated soil of the 
Almaty region.The results showed that the cultivation of this crop must comply with agricultural 
practices, one of which is the sowing of soybean seeds with rhizobial preparations; this culture is 
necessary not only for introduction in new territories, but also in places where soybeans are grown, as it 
increases the yield of plants by treating seeds with specially selected strains of highly active tuber 
bacteria, and since 2011, adapted technologies for the cultivation of oilseeds have been used. 

The scientific substantiation of the system of fertilizers for soybean, aimed at increasing the 
productivity of this crop and improving the water-physical properties of the old-irrigated soil of the 
Almaty region, was studied. 

For the first time on the territory of the Almaty region, a comparative assessment of the effect of 
bacterial preparations inoculant "Haystik" on the crop yield during seed treatment and the use of f oliar 
feeding of soybean plants of the Ditavit variety was carried out. 

When conducting field experiments, modern scientific methods were used using scientific 
materials on the technology of growing soybeans, using bacterial preparations. Observations were carried 
out in accordance with generally accepted methods for field research. 

Keywords:  preparations, biological fixation, nodule bacteria.  
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ʂʘʟʘʭʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʟʝʤʣʝʜʝʣʠʷ ʠ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ 
ʧ. ɸʣʤʘʣʳʙʘʢ, ʂʘʨʘʩʘʡʩʢʠʡ ʨʘʡʦʥ, ɸʣʤʘʪʠʥʩʢʘʷ ʦʙʣʘʩʪʴ, ʂʘʟʘʭʩʪʘʥ 

 
ɸʥʥʦʪʘʮʠʷ. ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʣʦʩʴ ʠʟʫʯʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ 

ʚʦʟʨʘʩʪʘʶʱʠʭ ʥʦʨʤ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʠ ʨʘʟʥʳʭ ʩʧʦʩʦʙʦʚ ʦʩʥʦʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʥʘ ʜʠʥʘʤʠʢʫ 
ʚʣʘʛʠ ʠ ʩʦʜʝʨʞʘʥʠʷ ʧʠʪʘʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʯʠʩʣʝʥʥʦʩʪʴ ʩʦʨʥʳʭ ʨʘʩʪʝʥʠʡ, ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʠ 
ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʦʟʜʝʣʳʚʘʥʠʷ ʩʘʬʣʦʨʘ ʥʘ ʩʚʝʪʣʦ-ʢʘʰʪʘʥʦʚʦʡ ʧʦʯʚʝ ʟʦʥʳ 
ʥʝʜʦʩʪʘʪʦʯʥʦʛʦ ʫʚʣʘʞʥʝʥʠʷ. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʨʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ 2022 ʛʦʜʫ ʥʘ ʙʦʛʘʨʥʦʤ 
ʫʯʘʩʪʢʝ ʧʣʦʱʘʜʴʶ 5,5 ʛʘ ʊʆʆ çʂʘʟʘʭʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʟʝʤʣʝʜʝʣʠʷ ʠ 
ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘè ʂʘʨʘʩʘʡʩʢʦʛʦ ʨʘʡʦʥʘ ɸʣʤʘʪʠʥʩʢʦʡ ʦʙʣʘʩʪʠ. ɺ ʪʝʯʝʥʠʝ ʚʝʛʝʪʘʮʠʠ ʩʘʬʣʦʨʘ 
ʥʘʠʣʫʯʰʘʷ ʚʣʘʛʦʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʧʦʯʚʳ ʥʘ ʬʦʥʝ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʥʘʙʣʶʜʘʣʦʩʴ ʧʨʠ 
ʧʨʠʤʝʥʝʥʠʠ ʥʫʣʝʚʦʡ ʦʙʨʘʙʦʪʢʠ ʚ ʧʨʝʜʝʣʘʭ 73,4-167,4 ʤʤ, ʪʦʛʜʘ ʢʘʢ ʥʘ ʚʩʧʘʰʢʝ ʠ ʧʣʦʩʢʦʨʝʟʥʦʡ 
ʦʙʨʘʙʦʪʢʝ ʙʳʣʦ ʥʠʞʝ 63,4-155,7 ʤʤ ʠ 52,6-166,3 ʤʤ. ɺʥʝʩʝʥʠʝ ʘʤʤʠʘʯʥʦʡ ʩʝʣʠʪʨʳ ʚ ʥʦʨʤʝ N9 0  ʚ 
ʬʘʟʫ 5-6 ʧʘʨ ʥʘʩʪʦʷʱʠʭ ʣʠʩʪʴʝʚ ʩʘʬʣʦʨʘ ʦʙʝʩʧʝʯʠʚʘʣʦ ʤʘʢʩʠʤʘʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ 
ʱʝʣʦʯʥʦʛʠʜʨʦʣʠʟʫʝʤʦʛʦ ʘʟʦʪʘ ʚ ʧʦʯʚʝ ʚ ʬʘʟʫ ʚʝʪʚʣʝʥʠʷ ʧʨʠ ʧʣʦʩʢʦʨʝʟʥʦʡ ʦʙʨʘʙʦʪʢʝ - 121 ʤʛ/ʢʛ, 
ʯʝʤ ʧʨʠ ʚʩʧʘʰʢʝ ʠ ʥʫʣʝʚʦʡ ʦʙʨʘʙʦʪʢʝ ï 100 ʤʛ/ʢʛ ʠ 95 ʤʛ/ʢʛ. ʉʦʜʝʨʞʘʥʠʝ ʧʦʜʚʠʞʥʦʛʦ ʬʦʩʬʦʨʘ ʚ 
ʧʦʯʚʝ ʚ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ ʩʘʬʣʦʨʘ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʨʘʟʣʠʯʥʳʭ ʥʦʨʤ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʙʳʣʦ 
ʙʦʣʴʰʝ ʥʘ ʚʩʧʘʰʢʝ ï 60-92 ʤʛ/ʢʛ, ʩʨʝʜʥʷʷ ʚʝʣʠʯʠʥʘ ʵʪʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʦʪʤʝʯʘʣʩʷ ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 
ʦʙʨʘʙʦʪʢʠ ï 55-87 ʤʛ/ʢʛ ʠ ʥʘʠʤʝʥʴʰʝʝ ʧʨʠ ʧʣʦʩʢʦʨʝʟʥʦʡ ʦʙʨʘʙʦʪʢʝ ï 35-71 ʤʛ/ʢʛ. ʆʪ ʬʘʟʳ ʚʩʭʦʜʦʚ 
ʢ ʢʦʥʮʫ ʚʝʛʝʪʘʮʠʠ ʩʘʬʣʦʨʘ ʩʦʜʝʨʞʘʥʠʝ ʦʙʤʝʥʥʦʛʦ ʢʘʣʠʷ ʚ ʧʦʯʚʝ ʩʥʠʞʘʣʦʩʴ ʠ ʥʘʠʤʝʥʴʰʝʝ ʝʛʦ 
ʢʦʣʠʯʝʩʪʚʦ ʢ ʫʙʦʨʢʝ ʫʨʦʞʘʷ ʢʫʣʴʪʫʨʳ ʦʩʪʘʚʘʣʦʩʴ ʥʘ ʚʘʨʠʘʥʪʝ ʙʝʟ ʦʙʨʘʙʦʪʢʠ - 245-322 ʤʛ/ʢʛ, 
ʩʨʝʜʥʠʝ ʧʦʢʘʟʘʪʝʣʠ ʦʪʤʝʯʘʣʠʩʴ ʧʨʠ ʧʣʦʩʢʦʨʝʟʥʦʡ ʦʙʨʘʙʦʪʢʝ - 248-381 ʤʛ/ʢʛ ʠ ʥʘʠʙʦʣʴʰʝʝ ʙʳʣʦ 
ʧʦ ʚʩʧʘʰʢʝ ï 268-342 ʤʛ/ʢʛ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʨʝʜʥʝʡ ʥʦʨʤʳ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ N60P60K30 ʧʨʠ 
ʥʫʣʝʚʦʡ ʦʙʨʘʙʦʪʢʝ ʧʦʯʚʳ ʦʙʝʩʧʝʯʠʚʘʣʦ ʧʦʣʫʯʝʥʠʝ ʤʘʢʩʠʤʘʣʴʥʦʡ ʫʨʦʞʘʡʥʦʩʪʠ ʩʘʬʣʦʨʘ ʩʦʨʪʘ 
ʅʠʢʘ 80 ï 9,2 ʮ/ʛʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʠʥʝʨʘʣʴʥʳʝ ʫʜʦʙʨʝʥʠʷ; ʚʩʧʘʰʢʘ; ʧʣʦʩʢʦʨʝʟʥʘʷ ʦʙʨʘʙʦʪʢʘ; ʙʝʟ 
ʦʙʨʘʙʦʪʢʠ. 

 

ɺʚʝʜʝʥʠʝ. ɺ ʂʘʟʘʭʩʪʘʥʝ ʩʘʬʣʦʨ ʚʦʟʜʝʣʳʚʘʝʪʩʷ ʚ ɸʢʤʦʣʠʥʩʢʦʡ, ɸʢʪʦʙʠʥʩʢʦʡ, 
ɸʣʤʘʪʠʥʩʢʦʡ, ɿʘʧʘʜʥʦ-ʂʘʟʘʭʩʪʘʥʩʢʦʡ, ɾʘʤʙʳʣʩʢʦʡ, ʂʦʩʪʘʥʘʡʩʢʦʡ, ʂʳʟʳʣʦʨʜʠʥʩʢʦʡ, 
ʇʘʚʣʦʜʘʨʩʢʦʡ, ʊʫʨʢʝʩʪʘʥʩʢʦʡ, ɺʦʩʪʦʯʥʦ-ʂʘʟʘʭʩʪʘʥʩʢʦʡ ʠ ʐʳʤʢʝʥʪʩʢʦʡ ʦʙʣʘʩʪʷʭ. 

ɹʦʣʴʰʠʝ ʧʦʩʝʚʥʳʝ ʧʣʦʱʘʜʠ ʩʘʬʣʦʨʘ ʩʦʩʨʝʜʦʪʦʯʝʥʳ ʚ ʂʦʩʪʘʥʘʡʩʢʦʡ ï 84505 ʛʘ, 
ʊʫʨʢʝʩʪʘʥʩʢʦʡ ï 83436 ʛʘ, ɿʘʧʘʜʥʦ-ʂʘʟʘʭʩʪʘʥʩʢʦʡ ï 69188 ʛʘ, ɾʘʤʙʳʣʩʢʦʡ ï 55076 ʛʘ, 

ɸʢʪʦʙʠʥʩʢʦʡ ï 43960 ʛʘ. ɺ ɸʣʤʘʪʠʥʩʢʦʡ ʦʙʣʘʩʪʠ ʧʦʩʝʚʥʘʷ ʧʣʦʱʘʜʴ ʩʘʬʣʦʨʘ ʩʦʩʪʘʚʣʷʝʪ 
26919 ʛʘ. ʈʘʩʰʠʨʝʥʠʝ ʧʦʩʝʚʥʳʭ ʧʣʦʱʘʜʝʡ ʩʘʬʣʦʨʘ ʚ ʤʠʨʦʚʦʤ ʩʝʣʴʩʢʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ 
ʩʚʷʟʘʥʦ ʩ ʚʳʩʦʢʠʤʠ ʧʠʱʝʚʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʧʨʦʠʟʚʦʜʠʤʦʛʦ ʤʘʩʣʘ. ʉʘʬʣʦʨ ï ʵʪʦ 

ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʘʷ, ʥʝʪʨʝʙʦʚʘʪʝʣʴʥʘʷ ʢ ʧʦʯʚʘʤ ʢʫʣʴʪʫʨʘ, ʭʦʨʦʰʦ ʧʝʨʝʥʦʩʷʱʘʷ ʥʠʟʢʠʝ 
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ʪʝʤʧʝʨʘʪʫʨʳ [1]. ʉʘʬʣʦʨ ï ʢʫʣʴʪʫʨʘ ʤʥʦʛʦʮʝʣʝʚʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ: ʠʩʪʦʯʥʠʢ 
ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʤʘʩʣʘ, ʚʳʩʦʢʦʧʠʪʘʪʝʣʴʥʳʡ ʢʦʨʤ, ʩʳʨʴʝ ʜʣʷ ʧʠʱʝʚʦʡ ʠ 
ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ [2]. ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ ʦʙʥʘʨʫʞʝʥʦ, 

ʯʪʦ ʩʘʬʣʦʨ ʪʘʢʞʝ ʫʣʫʯʰʘʝʪ ʩʪʨʫʢʪʫʨʫ ʧʦʯʚʳ [3]. ɺ ʘʛʨʦʪʝʭʥʠʢʝ ʚʦʟʜʝʣʳʚʘʥʠʷ ʩʘʬʣʦʨʘ 
ʤʘʣʦ ʩʚʝʜʝʥʠʡ ʧʦ ʧʨʠʤʝʥʝʥʠʶ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʢʘʢ ʬʘʢʪʦʨʫ ʫʚʝʣʠʯʝʥʠʷ 

ʫʨʦʞʘʡʥʦʩʪʠ ʠ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʩʝʤʷʥ ʩʘʬʣʦʨʘ.  
ʉʘʬʣʦʨ ʢʨʘʩʠʣʴʥʳʡ ʥʝʧʨʠʪʷʟʘʪʝʣʝʥ ʢ ʧʣʦʜʦʨʦʜʠʶ ʧʦʯʚʳ ʠ ʧʨʠ ʚʥʝʩʝʥʠʠ 

ʥʝʚʳʩʦʢʠʭ ʥʦʨʤ ʫʜʦʙʨʝʥʠʡ ʬʦʨʤʠʨʫʝʪ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʠʝ ʫʨʦʞʘʠ ʥʘ ʙʝʜʥʳʭ 

ʧʠʪʘʪʝʣʴʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ ʧʦʯʚʘʭ. ʎʝʣʝʩʦʦʙʨʘʟʥʦ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʥʦʨʤʫ ʫʜʦʙʨʝʥʠʡ 
ʨʘʩʯʝʪʥʳʤ ʤʝʪʦʜʦʤ ʩ ʫʯʝʪʦʤ ʩʦʜʝʨʞʘʥʠʷ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʚ ʧʦʯʚʝ. ʌʦʩʬʦʨʥʦ-

ʢʘʣʠʡʥʳʝ ʫʜʦʙʨʝʥʠʷ ʣʫʯʰʝ ʚʥʦʩʠʪʴ ʧʦʜ ʟʷʙʴ, ʚ ʩʣʫʯʘʝ ʚʦʟʜʝʣʳʚʘʥʠʷ ʧʦ ʙʝʟʦʪʚʘʣʴʥʦʡ 
ʪʝʭʥʦʣʦʛʠʠ ï ʧʝʨʝʜ ʜʠʩʢʦʚʘʥʠʝʤ. ʅʝʙʦʣʴʰʠʝ ʥʦʨʤʳ (20ï30 ʢʛ/ʛʘ ʜʝʡʩʪʚʫʶʱʝʛʦ 
ʚʝʱʝʩʪʚʘ), ʘ ʪʘʢʞʝ ʘʟʦʪʥʳʝ ʫʜʦʙʨʝʥʠʷ ʣʫʯʰʝ ʚʥʦʩʠʪʴ ʚ ʧʨʝʜʧʦʩʝʚʥʫʶ ʢʫʣʴʪʠʚʘʮʠʶ, ʘ 

ʙʦʣʝʝ ʤʝʣʢʠʝ (ʜʦ 20 ʢʛ/ʛʘ) ï ʣʦʢʘʣʴʥʦ ʧʨʠ ʧʦʩʝʚʝ [4]. ɺ ʫʩʣʦʚʠʷʭ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʡ ʟʦʥʳ 
ʈʦʩʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʥʘ ʪʝʤʥʦ-ʢʘʰʪʘʥʦʚʳʭ ʧʦʯʚʘʭ ʫʩʪʘʥʦʚʣʝʥʘ ʦʧʪʠʤʘʣʴʥʘʷ ʜʦʟʘ 

ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ ʥʘʠʙʦʣʴʰʫʶ ʫʨʦʞʘʡʥʦʩʪʴ ʢʫʣʴʪʫʨʳ ï 
ʚʥʝʩʝʥʠʝ ʧʦʜ ʧʨʝʜʧʦʩʝʚʥʫʶ ʢʫʣʴʪʠʚʘʮʠʶ N48P52. ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ ʚ ʵʪʦʤ 
ʚʘʨʠʘʥʪʝ ʧʦʣʫʯʝʥʘ ʤʘʢʩʠʤʘʣʴʥʘʷ ʧʨʠʙʘʚʢʘ ʫʨʦʞʘʡʥʦʩʪʠ ʩʝʤʷʥ ʩʘʬʣʦʨʘ ʚ ʦʧʳʪʝ ï 0,19 ʪ/ʛʘ 

ʠʣʠ 18,4 % [5]. 
ɺ ʨʘʙʦʪʘʭ ɺ.ɸ. ɸʣʘʙʫʰʝʚʘ (2001) ʩʦʚʩʝʤ ʢʦʨʦʪʢʦ ʫʧʦʤʠʥʘʝʪʩʷ ʦ ʧʨʠʤʝʥʝʥʠʠ 

ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʧʦʜ ʩʘʬʣʦʨ. ʊʘʢ ʥʘ ʯʝʨʥʦʟʝʤʝ ʶʞʥʦʤ ʨʝʢʦʤʝʥʜʫʶʪ ʧʨʠʤʝʥʷʪʴ ʠʭ 
ʧʦʜ ʟʷʙʴ ʚ ʜʦʟʝ N30-45P40-60K15-45, ʯʪʦ ʢʘʩʘʝʪʩʷ ʪʝʤʥʦ-ʢʘʰʪʘʥʦʚʳʭ ʧʦʯʚ, ʪʦ N45-60ʈ30-
45. ʎʝʣʝʩʦʦʙʨʘʟʥʦ ʚʥʦʩʠʪʴ ʫʜʦʙʨʝʥʠʷ ʧʦʜ ʟʷʙʴ ʚ ʜʦʟʝ N45P60 [6]. ɺ ʣʠʪʝʨʘʪʫʨʝ 

çɿʦʥʘʣʴʥʘʷ ʩʠʩʪʝʤʘ ʟʝʤʣʝʜʝʣʠʷ ʈʦʩʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʥʘ 2013-2020 ʛʦʜʳè ʦʪʤʝʯʝʥʦ, ʯʪʦ 
ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʤʘʩʣʦʩʝʤʷʥ ʩʘʬʣʦʨʘ ʧʦʜ ʦʩʥʦʚʥʫʶ ʦʙʨʘʙʦʪʢʫ ʧʦʯʚʳ ʩʪʦʠʪ ʚʥʦʩʠʪʴ 

ʤʠʥʝʨʘʣʴʥʳʝ ʫʜʦʙʨʝʥʠʷ. ʉʘʬʣʦʨ ʧʦʣʦʞʠʪʝʣʴʥʦ ʨʝʘʛʠʨʫʝʪ ʥʘ ʫʜʦʙʨʝʥʠʷ, ʝʩʣʠ ʚ ʧʦʯʚʝ 
ʥʘʭʦʜʠʪʩʷ ʥʫʞʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʯʚʝʥʥʦʡ ʚʣʘʛʠ, ʚʥʝʩʝʥʠʝ ʧʦʜ ʟʷʙʴ ʫʜʦʙʨʝʥʠʡ ʜʦʟʦʡ 
N45P60, ʥʘ ʧʦʯʚʘʭ ʩ ʥʝʜʦʩʪʘʪʦʯʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʢʘʣʠʷ - N45P60K45. ʆʙʱʫʶ ʜʦʟʫ 

ʫʜʦʙʨʝʥʠʡ ʬʦʩʬʦʨʥʳʭ ʠ ʢʘʣʠʡʥʳʭ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʦʜ ʦʩʥʦʚʥʫʶ ʦʙʨʘʙʦʪʢʫ 
ʧʦʯʚʳ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʩ ʧʦʩʝʚʦʤ ʩʘʬʣʦʨʘ ʩʝʷʣʢʘʤʠ ʉʋʇʅ-8, ʢʦʪʦʨʳʝ ʦʩʥʘʱʝʥʳ ʪʫʢʦʚʳʤ 

ʘʧʧʘʨʘʪʦʤ ɸʊɼ -2, ʚʥʦʩʷʪ ʫʜʦʙʨʝʥʠʷ ʥʘ 10-12 ʩʤ - ʘʟʦʪ 50% ʦʪ ʦʙʱʝʛʦ ʦʙʲʝʤʘ, ʘ 
ʦʩʪʘʣʴʥʳʝ 50% ʘʟʦʪʘ ʚʥʦʩʠʪʩʷ ʧʨʠ 1- ʡ ʢʫʣʴʪʠʚʘʮʠʠ ʚ ʬʘʟʝ ʨʦʟʝʪʢʠ, ʥʦ ʫʞʝ ʛʣʫʙʞʝ 16-18 
ʩʤ ʧʨʠ ʧʦʤʦʱʠ ʤʝʞʜʫʨʷʜʥʦʛʦ ʢʫʣʴʪʠʚʘʪʦʨʘ ʂʈʅ - 5,6 ʦʩʥʘʱʝʥʥʳʤ ʪʫʢʦʚʳʤ ʘʧʧʘʨʘʪʦʤ 

ɸʊ-2 ʈ [7]. 
ʆʧʨʝʜʝʣʝʥʦ ʣʫʯʰʝʝ ʩʦʯʝʪʘʥʠʝ ʤʠʥʝʨʘʣʴʥʳʭ ʠ ʙʠʦʧʨʝʧʘʨʘʪʦʚ ʜʦʩʪʠʛʥʫʪʦ ʥʘ 

ʚʘʨʠʘʥʪʝ ʩ ʂʃ -10, ʛʜʝ ʫʨʦʞʘʡʥʦʩʪʴ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʳʤ ʚʘʨʠʘʥʪʦʤ ʫʚʝʣʠʯʠʣʘʩʴ 
ʥʘ 0,15 ʪ/ʛʘ, ʠʣʠ 14,7% [8]. 

ɺ 2012 ʛʦʜʫ ʚ ʚʘʨʠʘʥʪʘʭ ʦʧʳʪʘ ʩ ʤʠʥʠʤʘʣʴʥʦʡ ʥʦʨʤʦʡ ʘʟʦʪʘ (N25) ʫʨʦʞʘʡʥʦʩʪʴ 

ʩʘʬʣʦʨʘ ʚʦʟʨʘʩʪʘʣʘ ʥʘ 0,34 ʪ/ʛʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʳʤ ʚʘʨʠʘʥʪʦʤ. ʇʦʩʣʝʜʫʶʱʝʝ 
ʫʚʝʣʠʯʝʥʠʝ ʥʦʨʤʳ ʜʦ 50 ʢʛ/ʛʘ (N50) ʧʦʚʳʰʘʣʦ ʫʨʦʞʘʡʥʦʩʪʴ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ 

(N0) ʫʞʝ ʥʘ 0,53 ʪ/ʛʘ. ɺʘʨʠʘʥʪ ʩ ʤʘʢʩʠʤʘʣʴʥʦʡ ʥʦʨʤʦʡ (N75) ʥʝ ʧʨʠʚʦʜʠʣʦ ʢ ʜʘʣʴʥʝʡʰʝʤʫ 
ʫʚʝʣʠʯʝʥʠʶ ʫʨʦʞʘʡʥʦʩʪʠ ʩʘʬʣʦʨʘ ʠ ʙʳʣʘ ʥʘ ʫʨʦʚʥʝ ʧʨʠ ʚʥʝʩʝʥʠʠ ʥʘʠʤʝʥʴʰʝʡ ʥʦʨʤʳ 
(N25) [9]. 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʂ. ʄ. ʄʫʩʳʥʦʚʘ ʠ ʜʨ., ʧʨʦʚʝʜʝʥʥʳʭ ʚ ɸʢʤʦʣʠʥʩʢʦʡ ʦʙʣʘʩʪʠ, 
ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘ ʬʦʥʝ ʩ ʚʥʝʩʝʥʠʝʤ ʬʦʩʬʦʨʥʦʛʦ ʫʜʦʙʨʝʥʠʷ (ʈ20) ʫʨʦʞʘʡʥʦʩʪʴ ʩʘʬʣʦʨʘ 

ʙʳʣʘ ʚʳʰʝ ʥʘ 0,03-0,8 ʮ/ʛʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʝʫʜʦʙʨʝʥʥʳʤ [10]. 
ʅʘʠʙʦʣʴʰʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʩʘʬʣʦʨʘ ʩʦʨʪʘ ɾʠʚʯʠʢ ï 1,71 ʠ 1,70 ʪ/ʛʘ ʠ ʩʦʨʪʘ ɼʦʙʨʳʥʷ 

ï 1,84 ʠ 1,85 ʪ/ʛʘ ʧʦʣʫʯʝʥʘ ʥʘ ʬʦʥʝ ʚʥʝʩʝʥʠʷ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʚ ʜʦʟʝ N60ʈ50 ʧʦʜ 

ʦʩʥʦʚʥʫʶ ʦʙʨʘʙʦʪʢʫ ʧʦʯʚʳ ʩ ʦʧʨʳʩʢʠʚʘʥʠʝʤ ʧʦʩʝʚʦʚ ʚ ʬʘʟʫ 6-10 ʣʠʩʪʴʝʚ ʢʫʣʴʪʫʨʳ 
ʩʤʝʩʴʶ ʧʨʝʧʘʨʘʪʦʚ ʈʦʩʪ-ʢʦʥʮʝʥʪʨʘʪ + ʍʝʣʘʪʠʥ ʤʘʩʣʠʯʥʳʡ ʠ ʍʝʣʘʪʠʥ ʤʦʥʦ ʙʦʨ + ʍʝʣʘʪʠʥ 

ʬʦʩʬʦʨ-ʢʘʣʠʡ [11]. 
ɽ.ɸ. ʀʚʘʥʶʰʠʥ ʠ ɸ.ɺ. ɸʥʜʨʠʶʢ ʫʩʪʘʥʦʚʠʣʠ, ʯʪʦ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʜʦʟʳ ʫʜʦʙʨʝʥʠʡ 
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ʣʫʟʞʠʩʪʦʩʪʴ ʩʝʤʷʥʦʢ ʩʘʬʣʦʨʘ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʫʤʝʥʴʰʘʣʘʩʴ ʠ ʩʦʩʪʘʚʠʣʘ 75,6%, ʘ 
ʤʘʩʣʠʯʥʦʩʪʴ, ʥʘʦʙʦʨʦʪ, ʩ ʧʦʚʳʰʝʥʠʝʤ ʜʦʟʳ ʫʚʝʣʠʯʠʣʘʩʴ ʜʦ 15,1% [12]. 

ʅʘ ʩʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ ʚ ʩʝʤʝʥʘʭ ʩʘʬʣʦʨʘ ʬʦʩʬʦʨʥʳʝ ʫʜʦʙʨʝʥʠʷ ʥʝ ʦʢʘʟʘʣʠ ʚʣʠʷʥʠʷ, 

ʧʨʠ ʚʥʝʩʝʥʠʠ ʘʟʦʪʥʳʭ ʫʜʦʙʨʝʥʠʡ ʢʘʢ ʥʘ ʦʙʦʠʭ ʬʦʥʘʭ ʫʚʝʣʠʯʠʚʘʣʦʩʴ ʥʘ 2,3-3,5%. ʇʦ 
ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ ʨʘʟʥʠʮʘ ʤʝʞʜʫ ʚʘʨʠʘʥʪʘʤʠ ʧʦ ʩʙʦʨʫ ʙʝʣʢʘ ʙʦʣʝʝ ʦʱʫʪʠʤʘ ʠ 

ʩʦʩʪʘʚʣʷʝʪ 0,349-0,551 ʪ/ʛʘ ʧʨʠ ʚʝʣʠʯʠʥʝ ʥʘ ʢʦʥʪʨʦʣʝ ʚʩʝʛʦ 0,293 ʪ/ʛʘ. ʉʦʜʝʨʞʘʥʠʝ ʞʠʨʘ 
ʥʘ ʢʦʥʪʨʦʣʴʥʦʤ ʚʘʨʠʘʥʪʝ ʙʳʣʦ 21,2%, ʚʥʝʩʝʥʠʝ ʘʟʦʪʥʳʭ ʫʜʦʙʨʝʥʠʡ, ʢʘʢ ʚ ʦʪʜʝʣʴʥʦʩʪʠ, 
ʪʘʢ ʠ ʩʦʚʤʝʩʪʥʦ ʩ ʬʦʩʬʦʨʦʤ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʧʦʚʳʰʝʥʠʶ ʝʛʦ ʩʦʜʝʨʞʘʥʠʷ ʜʦ 22,6- 28,0%, 

ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʠ ʩʙʦʨ ʞʠʨʘ ï 0,349-0,551 ʪ/ʛʘ [13]. 
ɺ ʫʩʣʦʚʠʷʭ ɸʢʪʶʙʠʥʩʢʦʡ ʦʙʣʘʩʪʠ ʧʨʠ ʧʨʷʤʦʤ ʧʦʩʝʚʝ ʧʦ ʩʪʝʨʥʝ ʫʨʦʞʘʡʥʦʩʪʴ 

ʩʘʬʣʦʨʘ ʙʳʣʘ ʥʠʞʝ. ʊʘʢ, ʧʨʠ ʧʦʩʝʚʝ ʧʦ ʧʘʨʘʤ ʥʘʠʙʦʣʴʰʫʶ ʫʨʦʞʘʡʥʦʩʪʴ 1,0 ʪ/ʛʘ 
ʦʙʝʩʧʝʯʠʣʠ ʨʘʥʥʠʝ ʧʦʩʝʚʳ ʧʨʠ ʥʦʨʤʝ ʚʳʩʝʚʘ 0,8 ʤʤ ʰʪ./ʛʘ, ʧʦ ʦʪʚʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʝ - 0,83 
ʪ/ʛʘ ʧʨʠ ʥʦʨʤʝ ʚʳʩʝʚʘ 0,5 ʤʣʥ. ʰʪ./ʛʘ, ʧʨʠ ʧʦʩʝʚʝ ʧʦ ʩʪʝʨʥʝ - 0,74 ʪ/ʛʘ ʧʨʠ ʥʦʨʤʝ ʚʳʩʝʚʘ 

0,8 ʤʣʥ. ʰʪ./ʛʘ [14]. 
ʅʘʫʯʥʳʝ ʠʟʳʩʢʘʥʠʷ ʜʦʢʘʟʘʣʠ, ʯʪʦ ʧʨʦʥʠʢʥʦʚʝʥʠʝ ʚ ʧʦʯʚʫ ʦʨʫʜʠʷʤʠ ʦʩʥʦʚʥʦʡ 

ʦʙʨʘʙʦʪʢʠ ʚʦʟʤʦʞʥʦ ʥʘ ʤʝʥʴʰʫʶ ʛʣʫʙʠʥʫ, ʧʨʠ ʢʦʪʦʨʦʡ ʫʨʦʞʘʡʥʦʩʪʴ ʩʘʬʣʦʨʘ ʉʘrthamus 
tinctorius L. Yt ʥʝ ʪʦʣʴʢʦ ʦʩʪʘʝʪʩʷ ʥʘ ʫʨʦʚʥʝ, ʥʦ ʠ ʧʦʚʳʰʘʝʪʩʷ [15]. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʎʝʣʴʶ ʚʳʧʦʣʥʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʷʚʣʷʣʦʩʴ ʠʟʫʯʝʥʠʝ ʜʝʡʩʪʚʠʷ ʨʘʟʥʦʛʦ ʫʨʦʚʥʷ ʚʥʝʩʝʥʠʷ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʥʘ ʬʦʥʝ 
ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʦʩʥʦʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʥʘ ʚʣʘʛʦʩʦʜʝʨʞʘʥʠʝ, ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ 

ʧʦʜʚʠʞʥʳʤʠ ʧʠʪʘʪʝʣʴʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ, ʯʠʩʣʝʥʥʦʩʪʴ ʩʦʨʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʥʘ 
ʫʨʦʞʘʡʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ ʩʝʤʷʥ ʩʘʬʣʦʨʘ ʚ ʫʩʣʦʚʠʷʭ ʧʦʣʫʦʙʝʩʧʝʯʝʥʥʦʡ ʦʩʘʜʢʘʤʠ ʙʦʛʘʨʳ 
ɸʣʤʘʪʠʥʩʢʦʡ ʦʙʣʘʩʪʠ. ʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʨʘʙʦʪʘ ʧʨʦʚʝʜʝʥʘ ʥʘ ʙʦʛʘʨʥʦʤ ʫʯʘʩʪʢʝ 

ʧʦʣʷ ʊʆʆ çʂʘʟʅʀʀɿʠʈè. ʇʦʯʚʝʥʥʳʡ ʧʦʢʨʦʚ ʜʘʥʥʦʛʦ ʧʦʣʷ ʧʨʝʜʩʪʘʚʣʝʥ ʩʚʝʪʣʦ-
ʢʘʰʪʘʥʦʚʦʡ ʧʦʯʚʦʡ, ʩʨʝʜʥʝʛʫʤʫʩʥʘʷ ʠ ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʘʷ ʧʦ ʤʝʭʘʥʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ, 

ʩʦʜʝʨʞʘʱʠʤ 1,91 % ʦʙʱʝʛʦ ʛʫʤʫʩʘ, 0,15 % ʦʙʱʝʛʦ ʘʟʦʪʘ, 0,21 % ʦʙʱʝʛʦ ʬʦʩʬʦʨʘ, 1,67 % 
ʦʙʱʝʛʦ ʢʘʣʠʷ, ʦʯʝʥʴ ʥʠʟʢʦʝ ʢʦʣʠʯʝʩʪʚʦ ʱʝʣʦʯʥʦʛʠʜʨʦʣʠʟʫʝʤʦʛʦ ʘʟʦʪʘ ï 82 ʤʛ/ʢʛ, 22 ʤʛ 
ʩʨʝʜʥʠʡ ʧʦʢʘʟʘʪʝʣʴ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʧʦʜʚʠʞʥʳʤ ʬʦʩʬʦʨʦʤ ï 22 ʤʛ/ʢʛ, ʩʨʝʜʥʝʡ ʚʝʣʠʯʠʥʦʡ 

ʧʦ ʦʙʤʝʥʥʦʤʫ ʢʘʣʠʶ ï 230 ʤʛ/ʢʛ, ʘ ʩʫʤʤʘ ʦʙʤʝʥʥʳʭ ʦʩʥʦʚʘʥʠʡ ʩʦʩʪʘʚʣʷʝʪ 12-14 ʤʛ-ʵʢʚ. 
ʥʘ 100 ʛ ʧʦʯʚʳ, ʨʝʘʢʮʠʷ ʧʦʯʚʝʥʥʦʡ ʩʨʝʜʳ ï 8,1 %. 

ɺ ʛʦʜ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʛʦʜʥʳʝ ʫʩʣʦʚʠʷ ʚ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ ʩʘʬʣʦʨʘ ʩʢʣʘʜʳʚʘʣʠʩʴ 
ʧʦ-ʨʘʟʥʦʤʫ. ʅʘʯʘʣʦ ʚʝʛʝʪʘʮʠʠ ʩʘʬʣʦʨʘ ʧʨʦʭʦʜʠʣʦ ʚ ʫʚʣʘʞʥʝʥʥʳʭ ʫʩʣʦʚʠʷʭ. ɸʧʨʝʣʴ 2022 
ʛʦʜʘ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʩʷ ʧʦʥʠʞʝʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ, ʚ ʧʝʨʚʦʡ ʜʝʢʘʜʝ 

ʩʦʩʪʘʚʠʣʘ 8,3 0ʉ, ʚʦ ʚʪʦʨʦʡ ï 15,7 0ʉ, ʚ ʪʨʝʪʴʝʡ ï 13,3 0ʉ, ʘ ʦʩʘʜʢʦʚ ʟʘ ʤʝʩʷʮ ʚʳʧʘʣʦ 56,3 
ʤʤ ʧʦʯʪʠ ʥʘ ʫʨʦʚʥʝ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʝʛʦ ʧʦʢʘʟʘʪʝʣʷ. ɺ ʤʘʝ ʨʝʟʢʦ ʩʪʘʣʦ ʪʝʧʣʦ ʠ 

ʩʨʝʜʥʝʤʝʩʷʯʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʜʦʩʪʠʛʣʘ 19,4 0ʉ ʠ ʩʥʠʟʠʣʦʩʴ ʢʦʣʠʯʝʩʪʚʦ ʚʳʧʘʚʰʠʭ 
ʦʩʘʜʢʦʚ ʥʘ 10,0 ʤʤ ʦʪ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʝʡ ʥʦʨʤʳ. ʀʶʥʴ ʤʝʩʷʮ ʦʪʤʝʯʘʣʩʷ ʜʘʣʴʥʝʡʰʠʤ 
ʥʘʨʘʩʪʘʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʠ ʟʥʘʯʠʪʝʣʴʥʳʤ ʩʥʠʞʝʥʠʝʤ ʢʦʣʠʯʝʩʪʚʘ ʦʩʘʜʢʦʚ ʜʦ 21,2 

ʤʤ ʧʨʠ ʥʦʨʤʝ 53,9 ʤʤ. ʄʘʢʩʠʤʘʣʴʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʥʘʙʣʶʜʘʣʦʩʴ ʚ ʠʶʣʝ ʤʝʩʷʮʝ 
26,9 0ʉ ʠ ʚ ʘʚʛʫʩʪʝ 24,00ʉ, ʯʪʦ ʧʨʝʚʳʰʘʣʘ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʶʶ ʥʦʨʤʫ ʥʘ 2,8 0ʉ ʠ 1,2 0ʉ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʆʩʘʜʢʦʚ ʙʳʣʦ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʢʘʢ ʚ ʠʶʣʝ (22,8 0ʉ), ʪʘʢ ʠ ʚ ʘʚʛʫʩʪʝ (27,2 
0ʉ). ɻʠʜʨʦʪʝʨʤʠʯʝʩʢʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ʟʘ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʩʘʬʣʦʨʘ ʩʦʩʪʘʚʠʣ 0,91. 
ʍʦʪʷ ʵʪʦʪ ʤʝʩʷʮ ʦʪʤʝʯʘʣʩʷ ʜʦʞʜʷʤʠ, ʥʦ ʟʘ ʤʝʩʷʮ ʩʫʤʤʘ ʦʩʘʜʢʦʚ (46,8 ʤʤ) ʥʝ ʧʨʝʚʳʰʘʣʘ 

ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʶʶ ʥʦʨʤʫ (56,5 ʤʤ). ʄʘʡ ʙʳʣ ʩʘʤʳʤ ʚʣʘʞʥʳʤ ʤʝʩʷʮʝʤ. ʊʝʤʧʝʨʘʪʫʨʘ 
ʚʦʟʜʫʭʘ ʚ ʵʪʦʤ ʤʝʩʷʮʝ ʧʦʚʳʩʠʣʘʩʴ ʠ ʩʦʩʪʘʚʠʣʘ ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʠʣʦ 19,0 0ʉ ʠ ʦʪʤʝʯʝʥʦ 

ʚʳʧʘʜʝʥʠʝ ʤʘʢʩʠʤʘʣʴʥʳʭ ʦʩʘʜʢʦʚ ʦʩʦʙʝʥʥʦ ʚʦ ʚʪʦʨʦʡ ʜʝʢʘʜʝ ï 61,3 ʤʤ. ɺ ʵʢʩʧʝʨʠʤʝʥʪʝ 
ʠʟʫʯʘʣʦʩʴ ʧʨʠʤʝʥʝʥʠʝ ʦʙʱʝʧʨʠʥʷʪʦʡ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʦʪʚʘʣʴʥʦʡ ʚʩʧʘʰʢʠ ʥʘ ʛʣʫʙʠʥʫ 20-
22 ʩʤ ʠ ʧʦʯʚʦʩʙʝʨʝʛʘʶʱʠʝ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ: ʧʣʦʩʢʦʨʝʟʥʘʷ ʥʘ 10-12 ʩʤ ʠ ʥʫʣʝʚʘʷ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʥʘ ʧʦʩʝʚʝ ʩʘʬʣʦʨʘ ʩʦʨʪʘ ʅʠʢʘ 80, ʩʣʝʜʫʶʱʝʡ ʧʦ 
ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʫ ʦʟʠʤʘʷ ʧʰʝʥʠʮʘ. ʇʦʜ ʦʩʥʦʚʥʳʝ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʧʨʠʤʝʥʷʣʠ 

ʚʦʟʨʘʩʪʘʶʱʠʝ ʥʦʨʤʳ ʘʟʦʪʥʳʭ ʠ ʬʦʩʬʦʨʥʳʭ ʫʜʦʙʨʝʥʠʡ 30 ʢʛ; 60 ʢʛ ʠ 90 ʢʛ ʠ 30 ʢʛ 
ʜʝʡʩʪʚʫʶʱʝʛʦ ʚʝʱʝʩʪʚʘ ʥʘ ʛʝʢʪʘʨ ʢʘʣʠʡʥʦʛʦ ʫʜʦʙʨʝʥʠʷ. ɺ ʢʘʯʝʩʪʚʝ ʢʦʥʪʨʦʣʷ ʚʳʙʨʘʥʘ 
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ʥʘʠʤʝʥʴʰʘʷ ʥʦʨʤʘ N30P30K30 ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʩ ʮʝʣʴʶ ʫʩʪʘʥʦʚʣʝʥʠʷ 
ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʝʡʩʪʚʠʷ ʥʘ ʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ, ʯʠʩʣʝʥʥʦʩʪʴ ʩʦʥʳʭ ʨʘʩʪʝʥʠʡ, 
ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʠ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʚʦʟʜʝʣʳʚʘʥʠʷ ʩʘʬʣʦʨʘ ʩʦʨʪʘ ʅʠʢʘ 80 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʨʝʜʥʝʡ N60P60K30 ʠ ʧʦʚʳʰʝʥʥʦʡ N90P90K30 ʥʦʨʤʘʤʠ. ɺ ʚʘʨʠʘʥʪʝ ʥʫʣʝʚʦʡ 
ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʢʘʣʠʡʥʦʝ ʫʜʦʙʨʝʥʠʝ ʭʣʦʨʠʩʪʳʡ ʢʘʣʠʡ ʚ ʥʦʨʤʝ 30 ʢʛ ʜʝʡʩʪʚʫʶʱʝʛʦ 

ʚʝʱʝʩʪʚʘ ʥʘ ʛʝʢʪʘʨ ʚʥʦʩʠʣʩʷ ʦʩʝʥʴʶ ʩ ʧʦʤʦʱʴʶ ʨʘʟʙʨʘʩʳʚʘʪʝʣʷ ʫʜʦʙʨʝʥʠʡ ʈʋʄɹ. 
ʌʦʩʬʦʨʥʦʝ ʫʜʦʙʨʝʥʠʝ ʘʤʤʦʬʦʩ ʚ ʥʦʨʤʝ 30 ʢʛ, 60 ʢʛ, 90 ʢʛ ʜʝʡʩʪʚʫʶʱʝʛʦ ʚʝʱʝʩʪʚʘ ʥʘ 
ʛʝʢʪʘʨ ʧʨʠʤʝʥʷʣʩʷ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʧʦʩʝʚʦʤ ʩʝʤʷʥ ʩʘʬʣʦʨʘ ʩʝʷʣʢʦʡ ɸʛʨʦʤʘʩʪʝʨ. ɸʟʦʪʥʦʝ 

ʫʜʦʙʨʝʥʠʝ ʘʤʤʠʘʯʥʘʷ ʩʝʣʠʪʨʘ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʚ ʧʦʜʢʦʨʤʢʫ ʚ ʬʘʟʝ 5-6 ʧʘʨ ʥʘʩʪʦʷʱʠʭ 
ʣʠʩʪʴʝʚ ʩʘʬʣʦʨʘ ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʳʤ ʩʧʦʩʦʙʦʤ ʩ ʧʦʤʦʱʴʶ ʨʘʟʙʨʘʩʳʚʘʪʝʣʷ ʫʜʦʙʨʝʥʠʡ 

ʈʋʄɹ. 
ɸʥʘʣʠʟʳ ʧʦʯʚʳ ʠ ʩʝʤʷʥ ʨʘʩʪʝʥʠʡ ʚʳʧʦʣʥʝʥʳ ʩʦʚʨʝʤʝʥʥʳʤʠ ʧʨʠʙʦʨʘʤʠ ʠ 

ʩʪʘʥʜʘʨʪʥʳʤʠ ʭʠʤʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ. ʑʝʣʦʯʥʦʛʠʜʨʦʣʠʟʫʝʤʳʡ ʘʟʦʪ ʦʧʨʝʜʝʣʷʣʠ ʧʦ 

ʤʝʪʦʜʫ ʂʦʨʥʬʠʣʜʘ (ɻʆʉʊ 26204-91). ʉʦʜʝʨʞʘʥʠʝ ʧʦʜʚʠʞʥʦʛʦ ʬʦʩʬʦʨʘ ʠ ʦʙʤʝʥʥʦʛʦ 
ʢʘʣʠʷ ʦʧʨʝʜʝʣʷʣʠ cʦʦʪʚʝʪʩʪʚʝʥʥʦ ʬʦʪʦʤʝʪʨʦʤ ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʠʤ ʂʌʂ-3 çɿʆʄɿè ʠ 

ʧʣʘʤʝʥʥʳʤ ʬʦʪʦʤʝʪʨʦʤ ʈFP-7, ʚʣʘʛʦʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ï ʧʦ ɸ. ʌ. ɺʘʜʶʥʠʥʦʡ (ɻʆʉʊ 28268-
89), ʟʘʩʦʨʝʥʥʦʩʪʴ ʧʦʩʝʚʦʚ ʩʘʬʣʦʨʘ ʧʨʦʚʦʜʠʣʩʷ ʢʦʣʠʯʝʩʪʚʝʥʥʳʤ ʤʝʪʦʜʦʤ. ɺ ʩʝʤʝʥʘʭ 
ʩʘʬʣʦʨʘ ʩʦʜʝʨʞʘʥʠʝ ʧʨʦʪʝʠʥʘ ʦʧʨʝʜʝʣʷʣʠ ʤʝʪʦʜʦʤ ʂʲʝʣʴʜʘʣʷ (ɻʆʉʊ 10846-91) ʠ ʞʠʨʘ - 

ʀʂ- ʩʧʝʢʪʨʦʩʢʦʧʠʝʡ. ʋʨʦʞʘʡ ʫʯʠʪʳʚʘʣʠ ʧʫʪʝʤ ʦʙʤʦʣʦʪʘ ʢʦʤʙʘʡʥʦʤ ʉʘʤʧʦ-130. 
ʆʙʨʘʙʦʪʢʫ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʚʦʜʠʣʠ ʧʦ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʧʨʦʛʨʘʤʤʝ 

STATISTICA. 
ʈʝʟʫʣʴʪʘʪʳ/ʦʙʩʫʞʜʝʥʠʝ. ʆʧʨʝʜʝʣʝʥʘ ʠ ʦʮʝʥʝʥʘ ʜʠʥʘʤʠʢʘ ʚʣʘʛʦʩʦʜʝʨʞʘʥʠʷ ʚ 

ʧʦʯʚʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʟʫʯʘʝʤʳʭ ʘʛʨʦʧʨʠʝʤʦʚ ʧʦʜ ʧʦʩʝʚʦʤ ʩʘʬʣʦʨʘ. ʇʦ ʦʩʥʦʚʥʳʤ ʬʘʟʘʤ 

ʨʘʟʚʠʪʠʷ ʢʫʣʴʪʫʨʳ ʧʨʦʠʟʚʝʜʝʥ ʦʪʙʦʨ ʧʦʯʚʝʥʥʳʭ ʦʙʨʘʟʮʦʚ ʥʘ ʦʧʨʝʜʝʣʝʥʠʝ ʚ ʥʠʭ 
ʢʦʣʠʯʝʩʪʚʘ ʧʦʜʚʠʞʥʳʭ ʧʠʪʘʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚ ʪʝʯʝʥʠʝ ʚʝʛʝʪʘʮʠʠ ʢʫʣʴʪʫʨʳ. 

ʋʩʪʘʥʦʚʣʝʥʘ ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʧʦʯʚʳ ʧʦʜ ʧʦʩʝʚʦʤ ʩʘʬʣʦʨʘ ʧʦʜʚʠʞʥʳʤʠ ʧʠʪʘʪʝʣʴʥʳʤʠ 
ʵʣʝʤʝʥʪʘʤʠ. ɺ ʬʘʟʝ 5-6 ʧʘʨ ʥʘʩʪʦʷʱʠʭ ʣʠʩʪʴʝʚ ʩʘʬʣʦʨʘ ʫʩʪʘʥʦʚʣʝʥ ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ ʩʦʨʥʦʡ 
ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʠ ʩʪʝʧʝʥʴ ʠʭ ʟʘʩʦʨʝʥʥʦʩʪʠ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʨʘʟʣʠʯʥʳʭ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ 

ʧʨʠʝʤʦʚ. ɺ ʫʢʘʟʘʥʥʫʶ ʬʘʟʫ ʨʘʟʚʠʪʠʷ ʢʫʣʴʪʫʨʳ ʧʨʦʚʦʜʠʣʦʩʴ ʦʧʨʳʩʢʠʚʘʥʠʝ ʛʝʨʙʠʮʠʜʦʤ 
ɿʝʣʝʢ ʩʫʧʝʨ ʚ ʥʦʨʤʝ ʨʘʩʭʦʜʘ 0,75 ʣ/ʛʘ ʜʣʷ ʫʥʠʯʪʦʞʝʥʠʷ ʩʦʨʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʠ ʦʮʝʥʝʥʘ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ. ʇʦ ʦʢʦʥʯʘʥʠʠ ʚʝʛʝʪʘʮʠʠ ʣʴʥʘ ʩʘʬʣʦʨʘ ʦʧʨʝʜʝʣʝʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʢʫʣʴʪʫʨʳ 
ʠ ʢʘʯʝʩʪʚʦ ʠʭ ʩʝʤʷʥ ʥʘ ʚʘʨʠʘʥʪʘʭ ʦʧʳʪʘ. ʈʘʩʩʯʠʪʘʥʘ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 
ʧʨʠʤʝʥʝʥʠʷ ʠʥʪʝʥʩʠʚʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʚʦʟʜʝʣʳʚʘʥʠʷ ʩʘʬʣʦʨʘ. ɺ ʧʝʨʚʳʝ ʬʘʟʳ ʚʝʛʝʪʘʮʠʠ 

ʩʘʬʣʦʨʘ ʯʘʩʪʦ ʚʳʧʘʜʘʣʠ ʘʪʤʦʩʬʝʨʥʳʝ ʦʩʘʜʢʠ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʟʥʘʯʠʪʝʣʴʥʦʤʫ 
ʥʘʢʦʧʣʝʥʠʝ ʧʦʯʚʝʥʥʦʡ ʚʣʘʛʠ, ʭʦʪʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʙʳʣʘ ʥʘ 3 0ʉ ʚʳʰʝ 

ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʝʡ ʥʦʨʤʳ. ʊʘʢ, ʝʛʦ ʩʦʜʝʨʞʘʥʠʝ ʚ ʧʦʯʚʝʥʥʦʤ ʩʣʦʝ 0-100 ʩʤ ʚ ʬʘʟʫ ʚʩʭʦʜʦʚ 
ʩʘʬʣʦʨʘ ʧʦ ʠʟʫʯʘʝʤʳʤ ʩʧʦʩʦʙʘʤ ʦʩʥʦʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʨʘʟʣʠʯʘʣʠʩʴ ʠ ʤʘʢʩʠʤʘʣʴʥʳʝ 
ʧʦʢʘʟʘʪʝʣʠ ʥʘʙʣʶʜʘʣʠʩʴ ʥʘ ʚʘʨʠʘʥʪʝ ʙʝʟ ʦʙʨʘʙʦʪʢʠ 161,7-165,1 ʤʤ, ʩʨʝʜʥʠʝ ʝʝ ʚʝʣʠʯʠʥʳ 

ʙʳʣʠ ʥʘ ʧʣʦʩʢʦʨʝʟʥʦʡ ʦʙʨʘʙʦʪʢʝ ï 154,6-159,4 ʤʤ ʠ ʤʠʥʠʤʘʣʴʥʳʝ ï ʥʘ ʚʩʧʘʰʢʝ ï 146,7-
152,5 ʤʤ. ʅʦʨʤʳ ʚʥʝʩʝʥʠʷ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʚ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ ʩʘʬʣʦʨʘ ʥʝ 

ʦʢʘʟʳʚʘʣʠ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʚʣʘʛʦʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʧʦʯʚʳ. ɺ ʬʘʟʫ ʚʝʪʚʣʝʥʠʷ 
ʩʘʬʣʦʨʘ ʩʦʜʝʨʞʘʥʠʝ ʧʨʦʜʫʢʪʠʚʥʦʡ ʚʣʘʛʠ ʦʩʪʘʚʘʣʘʩʴ ʟʥʘʯʠʪʝʣʴʥʳʤ ʠ ʩʫʱʝʩʪʚʝʥʥʦʡ 
ʨʘʟʥʠʮʳ ʤʝʞʜʫ ʥʫʣʝʚʦʡ ʦʙʨʘʙʦʪʢʦʡ ʠ ʧʣʦʩʢʦʨʝʟʥʦʡ ʦʙʨʘʙʦʪʢʦʡ ʥʝ ʦʪʤʝʯʘʣʦʩʴ ʠ 

ʩʦʩʪʘʚʠʣʠ ʚ ʧʨʝʜʝʣʘʭ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 164,5-167,4 ʤʤ ʠ 163,2-166,3 ʤʤ. ʅʘ ʚʩʧʘʰʢʝ ʚ ʵʪʦʪ 
ʚʝʛʝʪʘʪʠʚʥʳʡ ʧʝʨʠʦʜ ʝʝ ʢʦʣʠʯʝʩʪʚʦ ʚ ʧʦʯʚʝ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʟʠʣʦʩʴ ʜʦ 152,0-155,7 ʤʤ. 

ʊʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʚ ʤʘʝ ʠ ʠʶʥʝ ʤʝʩʷʮʳ ʙʳʣʘ ʚʳʰʝ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʭ ʟʥʘʯʝʥʠʡ ʠ 
ʦʩʘʜʢʠ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʚʳʧʘʜʘʣʠ. ɺ ʬʘʟʫ ʮʚʝʪʝʥʠʷ ʢʫʣʴʪʫʨʳ ʧʨʝʠʤʫʱʝʩʪʚʦ ʥʫʣʝʚʦʡ 
ʦʙʨʘʙʦʪʢʠ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʧʨʦʜʫʢʪʠʚʥʦʡ ʚʣʘʛʠ ʚ ʧʦʯʚʝ ʩʦʭʨʘʥʷʣʦʩʴ ʠ ʩʦʩʪʘʚʠʣʦ 135,9-

157,0 ʤʤ, ʪʦʛʜʘ ʢʘʢ ʧʨʠ ʚʩʧʘʰʢʝ ʠ ʧʣʦʩʢʦʨʝʟʥʦʡ ʦʙʨʘʙʦʪʢʝ ʵʪʠ ʧʦʢʘʟʘʪʝʣʠ ʙʳʣʠ ʥʠʞʝ ʥʘ 
39,7-86,8 ʤʤ ʠ 32,3-59,8 ʤʤ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʂ ʫʙʦʨʢʝ ʫʨʦʞʘʷ ʩʘʬʣʦʨʘ 

ʚʣʘʛʦʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʧʦʯʚʳ ʨʝʟʢʦ ʫʤʝʥʴʰʠʣʘʩʴ ʠ ʜʦʩʪʠʛʣʘ ʧʣʦʭʦʛʦ ʫʨʦʚʥʷ ʥʘ ʚʩʧʘʰʢʝ ï 
63,4-72,3 ʤʤ ʠ ʥʫʣʝʚʦʡ ʦʙʨʘʙʦʪʢʝ ï 73,4-77,8 ʤʤ ʠ ʦʯʝʥʴ ʧʣʦʭʦʛʦ ʫʨʦʚʥʷ ï 52,6-58,8 ʤʤ 
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(ʪʘʙʣʠʮʘ 1). 
ʊʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʚ ʤʘʝ ʠ ʠʶʥʝ ʤʝʩʷʮʳ ʙʳʣʘ ʚʳʰʝ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʭ 

ʟʥʘʯʝʥʠʡ ʠ ʦʩʘʜʢʠ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʚʳʧʘʜʘʣʠ. 
 

ʊʘʙʣʠʮʘ 1 ï  ɺʣʘʛʦʩʦʜʝʨʞʘʥʠʝ (ʤʤ) ʚ 0-100 ʩʤ ʩʣʦʝ ʩʚʝʪʣʦ-ʢʘʰʪʘʥʦʚʦʡ ʧʦʯʚʳ ʧʦʜ 
ʧʦʩʝʚʦʤ ʩʘʬʣʦʨʘ ʧʨʠ ʨʘʟʥʳʭ ʩʧʦʩʦʙʘʭ ʦʙʨʘʙʦʪʢʠ ʠ ʫʨʦʚʥʝ ʤʠʥʝʨʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ 

 

ʉʧʦʩʦʙʳ ʦʩʥʦʚʥʦʡ 
ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ 

ʅʦʨʤʳ 
ʤʠʥʝʨʘʣʴʥʳʭ 
ʫʜʦʙʨʝʥʠʡ 

ʌʘʟʘ 
ʚʩʭʦʜʳ 

ʌʘʟʘ 
ʚʝʪʚʣʝʥʠʷ 

ʌʘʟʘ 
ʮʚʝʪʝʥʠʷ 

ʌʘʟʘ  
ʩʦʟʨʝʚʘʥʠʷ 
ʩʝʤʷʥ 

ɺʩʧʘʰʢʘ ʥʘ 20-22 ʩʤ 

N30P30K30 149,8 155,7 103,6 72,3 

N60P60K30 152,5 153,8 97,2 63,4 
N90P90K30 146,7 152,0 98,5 67,7 

ʇʣʦʩʢʦʨʝʟʥʘʷ 
ʦʙʨʘʙʦʪʢʘ ʥʘ 10-12 ʩʤ 

N30P30K30 156,0 163,2 70,2 55,2 
N60P60K30 159,4 164,7 75,4 58,8 

N90P90K30 154,6 166,3 96,2 52,6 

ɹʝʟ ʦʙʨʘʙʦʪʢʠ 

N30P30K30 163,3 167,4 157,0 73,4 

N60P60K30 161,7 164,5 135,9 77,8 
N90P90K30 165,1 166,4 149,1 74,1 

 
ʊʘʢ, ʩʦʜʝʨʞʘʥʠʝ ʧʨʦʜʫʢʪʠʚʥʦʡ ʚʣʘʛʠ ʚ ʧʦʯʚʝ ʚ ʬʘʟʫ ʮʚʝʪʝʥʠʷ ʩʘʬʣʦʨʘ ʥʘ ʚʘʨʠʘʥʪʝ 

ʙʝʟ ʦʙʨʘʙʦʪʢʠ ʭʦʪʷ ʠ ʩʥʠʟʠʣʦʩʴ, ʥʦ ʦʩʪʘʚʘʣʦʩʴ ʭʦʨʦʰʝʡ ï135,9-157,0 ʤʤ, ʥʘ ʚʩʧʘʰʢʝ 
ʩʦʩʪʘʚʠʣʘ 97,2-103,6 ʤʤ ʠ ʙʳʣʘ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʡ ʠ ʥʘ ʧʣʦʩʢʦʨʝʟʥʦʡ ʦʙʨʘʙʦʪʢʝ ʚ 

ʧʣʦʭʦʤ ʠ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʤ ʢʦʣʠʯʝʩʪʚʝ ï 70,2-96,2 ʤʤ. ʂ ʬʘʟʝ ʩʦʟʨʝʚʘʥʠʷ ʩʝʤʷʥ 
ʩʘʬʣʦʨʘ ʝʝ ʢʦʣʠʯʝʩʪʚʦ ʚ ʧʦʯʚʝ ʨʝʟʢʦ ʩʥʠʟʠʣʘʩʴ ʜʦ ʧʣʦʭʦʛʦ ʫʨʦʚʥʷ ʥʘ ʚʩʝʭ ʠʟʫʯʘʝʤʳʭ 
ʩʧʦʩʦʙʘʭ ʦʙʨʘʙʦʪʢʠ ʜʦ 55,2-77,8 ʤʤ ʩ ʥʘʠʙʦʣʴʰʠʤ ʧʦʢʘʟʘʪʝʣʝʤ ʥʘ ʚʘʨʠʘʥʪʝ ʙʝʟ ʦʙʨʘʙʦʪʢʠ 

ï 72,4-77,8 ʤʤ, ʩʨʝʜʥʝʡ ʚʝʣʠʯʠʥʦʡ ï ʥʘ ʚʩʧʘʰʢʝ - 63,4-72,4 ʤʤ ʠ ʤʠʥʠʤʘʣʴʥʳʤ ʫʨʦʚʥʝʤ ï 
ʥʘ ʧʣʦʩʢʦʨʝʟʥʦʡ ʦʙʨʘʙʦʪʢʝ ï 52,6-58,8 ʤʤ. 

ɼʘʥʥʳʝ ʪʘʙʣʠʮʳ 2 ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ, ʯʪʦ ʚʥʝʩʝʥʠʝ ʘʟʦʪʥʦʛʦ ʫʜʦʙʨʝʥʠʷ ʚ ʥʦʨʤʘʭ 
N30, N60, N90 ʚ ʬʘʟʫ 5-6 ʧʘʨ ʥʘʩʪʦʷʱʠʭ ʣʠʩʪʴʝʚ ʩʘʬʣʦʨʘ ʧʦʚʳʩʠʣʦ ʢʦʣʠʯʝʩʪʚʦ 
ʱʝʣʦʯʥʦʛʠʜʨʦʣʠʟʫʝʤʦʛʦ ʘʟʦʪʘ ʚ ʧʦʯʚʝ ʚ ʬʘʟʫ ʚʝʪʚʣʝʥʠʷ ʚ ʙʦʣʴʰʝʡ ʤʝʨʝ ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʣʦʩʢʦʨʝʟʥʦʡ ʦʙʨʘʙʦʪʢʠ ï 75-121 ʤʛ/ʢʛ, ʥʘʠʤʝʥʴʰʝʡ ʚ ʚʘʨʠʘʥʪʝ ʥʫʣʝʚʦʡ 
ʦʙʨʘʙʦʪʢʠ ï 55-95 ʤʛ/ʢʛ, ʘ ʚʩʧʘʰʢʘ ʟʘʥʠʤʘʣʦ ʧʨʦʤʝʞʫʪʦʯʥʦʝ ʧʦʣʦʞʝʥʠʝ ʧʦ ʵʪʦʤʫ 

ʧʦʢʘʟʘʪʝʣʶ ï 64-100 ʤʛ/ʢʛ. ɺʘʨʠʘʥʪʳ ʩ ʚʥʝʩʝʥʠʝʤ ʩʨʝʜʥʠʭ N60P60K30 ʠ ʧʦʚʳʰʝʥʥʳʭ 
N90P90K30 ʥʦʨʤ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʜʘʥʥʦʛʦ ʵʣʝʤʝʥʪʘ ʧʠʪʘʥʠʷ ʧʨʝʚʳʰʘʣʦ ʥʦʨʤʫ ʩ ʚʥʝʩʝʥʠʝʤ 
ʘʤʤʠʘʯʥʦʡ ʩʝʣʠʪʨʳ ʚ ʥʦʨʤʝ 30 ʢʛ ʜʝʡʩʪʚʫʶʱʝʛʦ ʚʝʱʝʩʪʚʘ ʥʘ ʛʝʢʪʘʨ ʚʦ ʚʩʝ ʬʘʟʳ 

ʚʝʛʝʪʘʮʠʠ ʩʘʬʣʦʨʘ. ʇʨʠ ʵʪʦʤ ʦʪ ʬʘʟʳ ʚʝʪʚʣʝʥʠʷ ʢʫʣʴʪʫʨʳ ʜʦ ʬʘʟʳ ʧʦʣʥʦʛʦ ʩʦʟʨʝʚʘʥʠʷ 
ʩʝʤʷʥ ʥʘʙʣʶʜʘʣʦʩʴ ʩʥʠʞʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʱʝʣʦʯʥʦʛʠʜʨʦʣʠʟʫʝʤʦʛʦ ʘʟʦʪʘ ʚ ʧʦʯʚʝ. ʉʣʝʜʫʝʪ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʧʦʯʚʳ ʜʘʥʥʳʤ ʵʣʝʤʝʥʪʦʤ ʧʠʪʘʥʠʷ ʚ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ 
ʩʘʬʣʦʨʘ ʙʳʣʦ ʦʯʝʥʴ ʥʠʟʢʠʤ ʠ ʥʠʟʢʠʤ (37-100 ʤʛ/ʢʛ ʠ 110-121 ʤʛ/ʢʛ ʧʦʯʚʳ).  
  

ʊʘʙʣʠʮʘ 2 ï ʉʦʜʝʨʞʘʥʠʝ ʱʝʣʦʯʥʦʛʠʜʨʦʣʠʟʫʝʤʦʛʦ ʘʟʦʪʘ (ʤʛ/ʢʛ) ʚ 0-30 ʩʤ ʩʣʦʝ ʧʦʯʚʳ ʚ 

ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ ʩʘʬʣʦʨʘ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʦʩʥʦʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʠ ʬʦʥʦʚ 

ʤʠʥʝʨʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ 

 

ʉʧʦʩʦʙʳ ʦʩʥʦʚʥʦʡ 
ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ 

ʅʦʨʤʳ 
ʤʠʥʝʨʘʣʴʥʳʭ 
ʫʜʦʙʨʝʥʠʡ 

ʌʘʟʘ 
ʚʩʭʦʜʳ 

ʌʘʟʘ 
ʚʝʪʚʣʝʥʠʷ 

ʌʘʟʘ 
ʮʚʝʪʝʥʠʷ 

ʌʘʟʘ  
ʩʦʟʨʝʚʘʥʠʷ 
ʩʝʤʷʥ 

ɺʩʧʘʰʢʘ ʥʘ 20-22 ʩʤ 

N30P30K30 49 64 61 57 

N60P60K30 59 92 75 62 

N90P90K30 71 100 84 69 

ʇʣʦʩʢʦʨʝʟʥʘʷ ʦʙʨʘʙʦʪʢʘ 
ʥʘ 10-12 ʩʤ 

N30P30K30 48 75 70 66 

N60P60K30 63 110 89 69 
N90P90K30 92 121 98 72 
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ɹʝʟ ʦʙʨʘʙʦʪʢʠ 

N30P30K30 47 55 44 37 

N60P60K30 62 81 63 55 
N90P90K30 71 95 88 82 

 
ʆʧʨʝʜʝʣʝʥʥʦʡ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʜʝʡʩʪʚʠʷ ʩʧʦʩʦʙʦʚ ʦʩʥʦʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʥʘ 

ʩʦʜʝʨʞʘʥʠʝ ʱʝʣʦʯʥʦʛʠʜʨʦʣʠʟʫʝʤʦʛʦ ʘʟʦʪʘ ʚ ʧʦʯʚʝ ʥʝ ʫʩʪʘʥʦʚʣʝʥʦ. 
 ɺʥʝʩʝʥʠʝ ʧʦʚʳʰʝʥʥʦʡ ʥʦʨʤʳ ʘʤʤʦʬʦʩʘ 90 ʢʛ ʜʝʡʩʪʚʫʶʱʝʛʦ ʚʝʱʝʩʪʚʘ ʥʘ ʛʝʢʪʘʨ 
ʧʨʠ ʧʦʩʝʚʝ ʩʘʬʣʦʨʘ ʦʙʝʩʧʝʯʠʚʘʣʦ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʩʦʜʝʨʞʘʥʠʷ ʧʦʜʚʠʞʥʦʛʦ ʬʦʩʬʦʨʘ ʚ 

ʧʦʯʚʝ ʧʨʠ ʨʘʟʥʳʭ ʩʧʦʩʦʙʘʭ ʦʩʥʦʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʚ ʬʘʟʫ ʚʩʭʦʜʦʚ ʩʘʬʣʦʨʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 
ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʦʨʤ ʈ60 ʠ ʈ30. 

ʆʪ ʬʘʟʳ ʚʝʪʚʣʝʥʠʷ ʢ ʫʙʦʨʢʝ ʢʫʣʴʪʫʨʳ ʦʪʤʝʯʘʣʦʩʴ ʫʤʝʥʴʰʝʥʠʝ ʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʚ 
ʧʦʯʚʝ ʥʘ ʬʦʥʝ ʫʜʦʙʨʝʥʠʡ ʧʨʠ ʚʩʧʘʰʢʝ ʥʘ 7-8 ʤʛ/ʢʛ, ʧʨʠ ʧʣʦʩʢʦʨʝʟʥʦʡ ʦʙʨʘʙʦʪʢʝ ʥʘ 5-8 
ʤʛ/ʢʛ, ʥʫʣʝʚʦʡ ʦʙʨʘʙʦʪʢʝ ï 6-7 ʤʛ/ʢʛ ʚʩʣʝʜʩʪʚʠʠ ʧʦʪʨʝʙʣʝʥʠʷ. ʇʨʠ ʵʪʦʤ ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ 

ʧʦʯʚʳ ʜʘʥʥʳʤ ʵʣʝʤʝʥʪʦʤ ʧʠʪʘʥʠʷ ʚ ʧʦʯʚʝ ʦʮʝʥʠʚʘʣʦʩʴ ʦʪ ʧʦʚʳʰʝʥʥʦʡ ʠ ʜʦ ʚʳʩʦʢʦʡ ʚ 
ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ ʩʘʬʣʦʨʘ ʠ ʙʳʣʦ ʙʦʣʴʰʝ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʫʢʘʟʘʥʥʳʭ ʥʦʨʤ ʫʜʦʙʨʝʥʠʡ 

ʥʘ ʚʩʧʘʰʢʝ ï 60-92 ʤʛ/ʢʛ, ʩʨʝʜʥʷʷ ʚʝʣʠʯʠʥʘ ʵʪʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʦʪʤʝʯʘʣʘʩʴ ʙʝʟ 
ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʙʨʘʙʦʪʢʠ ï 55-87 ʤʛ/ʢʛ ʠ ʤʠʥʠʤʘʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʩ ʧʣʦʩʢʦʨʝʟʥʦʡ 
ʦʙʨʘʙʦʪʢʦʡ ʥʘ ʫʨʦʚʥʝ 35-71 ʤʛ/ʢʛ (ʪʘʙʣʠʮʘ 3). 

 
ʊʘʙʣʠʮʘ 3 ï ʉʦʜʝʨʞʘʥʠʝ ʧʦʜʚʠʞʥʦʛʦ ʬʦʩʬʦʨʘ (ʤʛ/ʢʛ) ʚ ʧʦʯʚʝ ʚ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ 

ʩʘʬʣʦʨʘ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʨʘʟʥʳʭ ʥʦʨʤ ʚʥʝʩʝʥʠʷ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʠ ʩʧʦʩʦʙʦʚ 

ʦʩʥʦʚʥʦʡ ʦʙʨʘʙʦʪʢʠ 

 

ʉʧʦʩʦʙʳ ʦʩʥʦʚʥʦʡ 
ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ 

ʅʦʨʤʳ 
ʤʠʥʝʨʘʣʴʥʳʭ 
ʫʜʦʙʨʝʥʠʡ 

ʌʘʟʘ 
ʚʩʭʦʜʳ 

ʌʘʟʘ 
ʚʝʪʚʣʝʥʠʷ 

ʌʘʟʘ 
ʮʚʝʪʝʥʠʷ 

ʌʘʟʘ 
ʩʦʟʨʝʚʘʥʠʷ 
ʩʝʤʷʥ 

ɺʩʧʘʰʢʘ ʥʘ 20-22 ʩʤ 

N30P30K30 72 67 63 60 

N60P60K30 79 73 68 66 

N90P90K30 92 87 83 79 

ʇʣʦʩʢʦʨʝʟʥʘʷ ʦʙʨʘʙʦʪʢʘ 
ʥʘ 10-12 ʩʤ 

N30P30K30 45 41 38 35 

N60P60K30 56 53 49 45 
N90P90K30 71 67 64 62 

ɹʝʟ ʦʙʨʘʙʦʪʢʠ 
N30P30K30 65 62 58 55 
N60P60K30 79 77 73 70 

N90P90K30 87 85 83 79 

 

ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʥʘʙʣʶʜʘʝʪʩʷ ʦʙʝʜʥʝʥʠʝ ʩʚʝʪʣʦ-ʢʘʰʪʘʥʦʚʦʡ ʧʦʯʚʳ ʶʛʦ-
ʚʦʩʪʦʯʥʦʛʦ ʨʝʛʠʦʥʘ ʩʪʨʘʥʳ ʦʙʤʝʥʥʳʤ ʢʘʣʠʝʤ. ɺʥʝʩʝʥʠʝ ʭʣʦʨʠʩʪʦʛʦ ʢʘʣʠʷ ʧʦʜ ʨʘʟʥʳʝ 

ʩʧʦʩʦʙʳ ʦʩʥʦʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʦʙʝʩʧʝʯʠʚʘʣʦ ʚʳʩʦʢʠʝ ʠ ʧʦʚʳʰʝʥʥʳʝ ʢʦʣʠʯʝʩʪʚʘ ʜʘʥʥʦʛʦ 
ʧʠʪʘʪʝʣʴʥʦʛʦ ʵʣʝʤʝʥʪʘ ʚ ʥʘʯʘʣʝ ʚʝʛʝʪʘʮʠʠ ʩʘʬʣʦʨʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʩʧʘʰʢʠ ʚ 
ʠʥʪʝʨʚʘʣʝ 345-409 ʤʛ/ʢʛ, ʥʘ ʚʘʨʠʘʥʪʝ ʧʨʠʤʝʥʝʥʠʷ ʧʣʦʩʢʦʨʝʟʥʦʡ ʦʙʨʘʙʦʪʢʠ ʚ ʜʠʘʧʘʟʦʥʝ 

319-398 ʤʛ/ʢʛ, ʙʝʟ ʦʙʨʘʙʦʪʢʠ ï 309-385 ʤʛ/ʢʛ. ʂ ʬʘʟʝ ʚʝʪʚʣʝʥʠʷ ʩʘʬʣʦʨʘ ʝʛʦ ʢʦʣʠʯʝʩʪʚʦ ʚ 
ʧʦʯʚʝ ʧʦ ʚʩʧʘʰʢʝ ʩʦʢʨʘʪʠʣʦʩʴ ʥʘ 20-32 ʤʛ/ʢʛ, ʧʣʦʩʢʦʨʝʟʥʦʡ ʦʙʨʘʙʦʪʢʝ ï 21-24 ʤʛ/ʢʛ, 

ʥʫʣʝʚʦʡ ʦʙʨʘʙʦʪʢʝ ï 16-23 ʤʛ/ʢʛ ʥʘ ʬʦʥʝ ʫʜʦʙʨʝʥʠʡ. ʋʤʝʥʴʰʝʥʠʝ ʩʦʜʝʨʞʘʥʠʝ ʦʙʤʝʥʥʦʛʦ 
ʢʘʣʠʷ ʚ ʧʦʯʚʝ ʧʨʦʜʦʣʞʠʣʦʩʴ ʦʪ ʬʘʟʳ ʚʝʪʚʣʝʥʠʷ ʜʦ ʬʘʟʳ ʮʚʝʪʝʥʠʷ ʥʘ ʚʩʧʘʰʢʝ ʥʘ 4,5-7,4 %, 
ʧʣʦʩʢʦʨʝʟʥʦʡ ʦʙʨʘʙʦʪʢʝ ï 6,2-7,8 %, ʥʫʣʝʚʦʡ ʦʙʨʘʙʦʪʢʝ - 4,8-10,6 %. ʂ ʫʙʦʨʢʝ ʫʨʦʞʘʷ 

ʩʘʬʣʦʨʘ, ʪʦ ʝʩʪʴ ʚ ʬʘʟʫ ʩʦʟʨʝʚʘʥʠʷ ʩʝʤʷʥ ʝʛʦ ʧʦʢʘʟʘʪʝʣʠ ʜʦʩʪʠʛʣʠ ʥʘʠʤʝʥʴʰʠʭ ʚʝʣʠʯʠʥ ʠ 
ʩʦʩʪʘʚʠʣ ʧʨʠ ʦʪʚʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʝ - 68-342 ʤʛ/ʢʛ, ʤʝʣʢʦʡ ʧʣʦʩʢʦʨʝʟʥʦʡ ʦʙʨʘʙʦʪʢʝ ʥʘ 

ʫʨʦʚʥʝ 248-381 ʤʛ/ʢʛ, ʙʝʟ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ï 245-322 ʤʛ/ʢʛ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʦʩʝʚʳ 
ʩʘʬʣʦʨʘ ʚ ʪʝʯʝʥʠʝ ʚʩʝʡ ʚʝʛʝʪʘʮʠʠ ʙʳʣʠ ʦʙʝʩʧʝʯʝʥʳ ʦʙʤʝʥʥʳʤ ʢʘʣʠʝʤ ʚ ʧʦʯʚʝ ʚ ʚʳʩʦʢʦʡ, 
ʧʦʚʳʰʝʥʥʦʡ ʠ ʩʨʝʜʥʝʤ ʫʨʦʚʥʝ ʠ ʥʝ ʦʪʤʝʯʘʣʦʩʴ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʚ ʝʛʦ ʩʦʜʝʨʞʘʥʠʠ 

ʨʘʟʥʠʮʳ ʧʦ ʦʙʨʘʙʦʪʢʘʤ ʧʦʯʚʳ (ʪʘʙʣʠʮʘ 4). 
ʈʘʩʰʠʨʝʥʠʝ ʧʦʩʝʚʥʳʭ ʧʣʦʱʘʜʝʡ ʧʦʜ ʩʘʬʣʦʨ ʚ ʶʛʦ-ʚʦʩʪʦʯʥʦʤ ʨʝʛʠʦʥʝ ʩʪʨʘʥʳ 
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ʚʳʟʚʘʣʦ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʙʦʨʴʙʳ ʩ ʩʦʨʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ, ʢʦʪʦʨʳʝ ʧʨʠʥʦʩʷʪ ʙʦʣʴʰʦʡ 
ʫʱʝʨʙ ʫʨʦʞʘʶ. ʅʘʠʙʦʣʴʰʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʩʦʨʥʳʭ ʨʘʩʪʝʥʠʡ ʚʩʪʨʝʯʘʣʘʩʴ ʥʘ ʚʘʨʠʘʥʪʝ ʙʝʟ 
ʦʙʨʘʙʦʪʢʠ 35-44 ʰʪ/ʤ2, ʧʦʪʦʤ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʣʦʩʢʦʨʝʟʥʦʡ ʦʙʨʘʙʦʪʢʠ ï 23-31 ʰʪ/ʤ2 ʠ 

ʤʝʥʴʰʝ ʩ ʦʪʚʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʦʡ ʧʦʯʚʦʡ - 15-21 ʰʪ/ʤ2. 
ʊʘʙʣʠʮʘ 4 ï ʉʦʜʝʨʞʘʥʠʝ ʦʙʤʝʥʥʦʛʦ ʢʘʣʠʷ (ʤʛ/ʢʛ) ʚ ʧʦʯʚʝ ʟʘ ʚʝʛʝʪʘʪʠʚʥʳʡ ʩʝʟʦʥ 

ʩʘʬʣʦʨʘ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʨʘʟʣʠʯʥʳʭ ʥʦʨʤ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʠ ʩʧʦʩʦʙʦʚ ʦʩʥʦʚʥʦʡ 

ʦʙʨʘʙʦʪʢʠ 

 

ʉʧʦʩʦʙʳ ʦʩʥʦʚʥʦʡ 
ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ 

ʅʦʨʤʳ 
ʤʠʥʝʨʘʣʴʥʳʭ 
ʫʜʦʙʨʝʥʠʡ 

ʌʘʟʘ 
ʚʩʭʦʜʳ 

ʌʘʟʘ 
ʚʝʪʚʣʝʥʠʷ 

ʌʘʟʘ 
ʮʚʝʪʝʥʠʷ 

ʌʘʟʘ  
ʩʦʟʨʝʚʘʥʠ
ʷ ʩʝʤʷʥ 

ɺʩʧʘʰʢʘ ʥʘ 20-22 ʩʤ 

N30P30K30 395 375 352 329 

N60P60K30 409 381 364 342 

N90P90K30 345 313 290 268 

ʇʣʦʩʢʦʨʝʟʥʘʷ ʦʙʨʘʙʦʪʢʘ 
ʥʘ 10-12 ʩʤ 

N30P30K30 355 333 308 381 

N60P60K30 398 377 354 328 
N90P90K30 319 295 272 248 

ɹʝʟ ʦʙʨʘʙʦʪʢʠ 
N30P30K30 383 361 344 322 
N60P60K30 309 293 262 245 

N90P90K30 385 362 340 317 
 

ʇʨʠʤʝʥʝʥʠʝ ʥʦʨʤʳ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ N60P60K30 ʠ N90P90K30 ʫʚʝʣʠʯʠʚʘʣʦ 

ʢʦʣʠʯʝʩʪʚʦ ʩʦʨʥʷʢʦʚ ʚ ʧʦʩʝʚʘʭ ʩʘʬʣʦʨʘ ʥʘ 4-6 ʰʪ/ʤ2 ʠ 6-9 ʰʪ/ʤ2 ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 
ʤʠʥʠʤʘʣʴʥʦʡ (NPK 30 ʢʛ). ʆʧʨʳʩʢʠʚʘʥʠʝ ʛʝʨʙʠʮʠʜʦʤ ɿʝʣʝʢ ʩʫʧʝʨ ʚ ʥʦʨʤʝ ʨʘʩʭʦʜʘ 0,75 
ʣ/ʛʘ ʚ ʬʘʟʫ 5-6 ʧʘʨ ʥʘʩʪʦʷʱʠʭ ʣʠʩʪʴʝʚ ʩʘʬʣʦʨʘ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʩʥʠʞʝʥʠʶ 

ʯʠʩʣʝʥʥʦʩʪʠ ʩʦʨʥʷʢʦʚ ʥʘ ʚʘʨʠʘʥʪʘʭ ʦʧʳʪʘ. ʋʯʝʪ, ʧʨʦʚʝʜʝʥʥʳʡ ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ ʚ ʬʘʟʫ 
ʥʘʯʘʣʘ ʮʚʝʪʝʥʠʷ ʩʘʬʣʦʨʘ ʧʦʢʘʟʘʣ, ʯʪʦ ʯʠʩʣʝʥʥʦʩʪʴ ʩʦʨʥʷʢʦʚ ʥʘ ʬʦʥʝ ʚʥʝʩʝʥʥʳʭ ʨʘʟʥʳʭ 

ʥʦʨʤ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʥʘ ʚʩʧʘʰʢʝ ʩʦʩʪʘʚʠʣʘ 2-5 ʰʪ/ʤ2, ʧʣʦʩʢʦʨʝʟʥʦʡ ʦʙʨʘʙʦʪʢʝ ï 
4-6 ʰʪ/ʤ2, ʙʝʟ ʦʙʨʘʙʦʪʢʠ ï 4-7 ʰʪ/ʤ2. ʇʨʠ ʵʪʦʤ ʛʠʙʝʣʴ ʥʘ ʬʦʥʝ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ 
ʩʦʩʪʘʚʠʣʘ ʥʘ ʚʩʧʘʰʢʝ 76,2-86,7%, ʧʣʦʩʢʦʨʝʟʥʦʡ ʦʙʨʘʙʦʪʢʝ ï 80,7-85,2%, ʙʝʟ ʦʙʨʘʙʦʪʢʠ ï 

84,1-88,6%, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʜʦʩʪʘʪʦʯʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʘʥʥʦʛʦ ʧʨʝʧʘʨʘʪʘ 
(ʪʘʙʣʠʮʘ 5). 

ɺʥʝʩʝʥʠʝ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʚ ʥʦʨʤʝ N60P60K30 ʩ ʥʫʣʝʚʦʡ ʦʙʨʘʙʦʪʢʦʡ ʧʦʯʚʳ 

ʧʦʚʳʰʘʣʦ ʫʨʦʞʘʡʥʦʩʪʴ ʩʘʬʣʦʨʘ ʩʦʨʪʘ ʅʠʢʘ 80 ʥʘ 0,8 ʮ/ʛʘ, ʪʦʛʜʘ ʥʘ ʚʩʧʘʰʢʝ ʠ 
ʧʣʦʩʢʦʨʝʟʥʦʡ ʦʙʨʘʙʦʪʢʝ ʧʦ 0,5 ʮ/ʛʘ ʧʦ ʦʪʥʦʰʝʥʠʶ ʩ ʤʘʣʦʡ ʥʦʨʤʦʡ N30P30K30 ʇʨʠʤʝʥʝʥʠʝ 

ʪʨʦʡʥʦʡ ʥʦʨʤʳ ʧʦʣʥʦʛʦ ʤʠʥʝʨʘʣʴʥʦʛʦ ʫʜʦʙʨʝʥʠʷ N90P90K30 ʥʝ ʧʨʠʚʝʣʦ ʢ ʜʘʣʴʥʝʡʰʝʤʫ 
ʨʦʩʪʫ ʫʨʦʞʘʡʥʦʩʪʠ ʚʦʟʜʝʣʳʚʘʝʤʦʡ ʢʫʣʴʪʫʨʳ ʠ ʥʘ ʚʩʧʘʰʢʝ ʩʥʠʟʠʣʘʩʴ ʥʘ 0,4 ʮ/ʛʘ, 

ʧʣʦʩʢʦʨʝʟʥʦʡ ʦʙʨʘʙʦʪʢʝ ï 0,1 ʮ/ʛʘ, ʙʝʟ ʦʙʨʘʙʦʪʢʠ ï 0,6 ʮ/ʛʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʚʦʡʥʦʡ 
ʥʦʨʤʦʡ N60P60K30. ʄʘʢʩʠʤʘʣʴʥʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʩʘʬʣʦʨʘ ʜʘʥʥʦʛʦ ʩʦʨʪʘ ʜʦʩʪʠʛʥʫʪʘ ʧʨʠ 
ʧʦʩʝʚʝ ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ ʦʩʥʦʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʩ ʚʥʝʩʝʥʠʝʤ ʥʦʨʤʳ ʫʜʦʙʨʝʥʠʷ 

N60P60K30 ï 9,2 ʮ/ʛʘ (ʪʘʙʣʠʮʘ 6).  
  

 ʊʘʙʣʠʮʘ 5 ï ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʛʝʨʙʠʮʠʜʦʚ ʧʨʦʪʠʚ ʩʦʨʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ 

ʥʘ ʧʦʩʝʚʝ ʩʘʬʣʦʨʘ 

 

ʉʧʦʩʦʙʳ ʦʩʥʦʚʥʦʡ 
ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ 

ʅʦʨʤʳ 
ʤʠʥʝʨʘʣʴʥʳʭ 
ʫʜʦʙʨʝʥʠʡ 

ɼʦ ʦʙʨʘʙʦʪʢʠ 
ʛʝʨʙʠʮʠʜʘʤʠ, 
ʰʪ/ʤ2 

ʇʦʩʣʝ ʦʙʨʘʙʦʪʢʠ 
ʛʝʨʙʠʮʠʜʘʤʠ, 
ʰʪ/ʤ2 

ʇʨʦʮʝʥʪ 
ʛʠʙʝʣʠ, % 

ɺʩʧʘʰʢʘ ʥʘ 20-22 ʩʤ 
N30P30K30 15 2 86,7 

N60P60K30 19 4 79,0 

N90P90K30 21 5 76,2 

ʇʣʦʩʢʦʨʝʟʥʘʷ ʦʙʨʘʙʦʪʢʘ 
ʥʘ 10-12 ʩʤ 

N30P30K30 23 4 82,7 

N60P60K30 27 4 85,2 
N90P90K30 31 6 80,7 
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ɹʝʟ ʦʙʨʘʙʦʪʢʠ 

N30P30K30 35 4 88,6 

N60P60K30 41 6 85,4 
N90P90K30 44 7 84,1 

  

 ɺʥʝʩʝʥʠʝ ʩʨʝʜʥʝʡ ʥʦʨʤʳ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ N60P60K30 ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ 
ʧʦʚʳʰʝʥʠʶ ʩʦʜʝʨʞʘʥʠʷ ʧʨʦʪʝʠʥʘ ʚ ʩʝʤʝʥʘʭ ʩʘʬʣʦʨʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʠʟʢʦʡ ʥʦʨʤʦʡ 

N30P30K30 ʧʨʠ ʚʩʧʘʰʢʝ ʥʘ 0,5%, ʧʣʦʩʢʦʨʝʟʥʦʡ ʦʙʨʘʙʦʪʢʝ ʥʘ 2,3% ʠ ʥʫʣʝʚʦʡ ʦʙʨʘʙʦʪʢʝï
0,3%. 
 
 ʊʘʙʣʠʮʘ 6 ï ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʚʣʠʷʥʠʷ ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ ʫʜʦʙʨʝʥʥʦʩʪʠ ʠ ʦʙʨʘʙʦʪʢʠ 

ʧʦʯʚʳ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʩʝʤʷʥ ʩʘʬʣʦʨʘ ʩʦʨʪʘ ʅʠʢʘ 80 

 

ʉʧʦʩʦʙʳ ʦʩʥʦʚʥʦʡ 
ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ 

ʅʦʨʤʳ ʤʠʥʝʨʘʣʴʥʳʭ 
ʫʜʦʙʨʝʥʠʡ 

ʋʨʦʞʘʡʥʦʩʪʴ, ʮ/ʛʘ 
ʇʨʠʙʘʚʢʘ ʦʪ 
ʢʦʥʪʨʦʣʷ, ʮ/ʛʘ 

ɺʩʧʘʰʢʘ ʥʘ 20-22 ʩʤ 
N30P30K30  5,5 - 
 N60P60K30 6,0 0,5 

N90P90K30 5,6 0,1 

ʇʣʦʩʢʦʨʝʟʥʘʷ ʦʙʨʘʙʦʪʢʘ  
ʥʘ 10-12 ʩʤ 

N30P30K30  6,2 - 

N60P60K30 6,7 0,5 
N90P90K30 6,6 0,6 

ɹʝʟ ʦʙʨʘʙʦʪʢʠ 
N30P30K30  8,4 - 
N60P60K30 9,2 0,8 

N90P90K30 8,6 0,2 
ʅʉʈ05 (ʌʘʢʪʦʨ ɸ ï ʦʙʨʘʙʦʪʢʘ ʧʦʯʚʳ) 0,17  

ʅʉʈ05 (ʌʘʢʪʦʨ ɺ ï ʤʠʥʝʨʘʣʴʥʳʝ ʫʜʦʙʨʝʥʠʷ) 0,17  

 

ʋʚʝʣʠʯʝʥʠʝ ʥʦʨʤʳ ʧʦʣʥʦʛʦ ʤʠʥʝʨʘʣʴʥʦʛʦ ʫʜʦʙʨʝʥʠʷ ʜʦ N90P90K30 ʦʙʝʩʧʝʯʠʚʘʣʦ 
ʜʘʣʴʥʝʡʰʝʝ ʧʦʚʳʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʧʨʦʪʝʠʥʘ ʚ ʩʝʤʝʥʘʭ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʦʨʤʳ N60P60K 30 ʧʦ 

ʚʩʧʘʰʢʝ ʥʘ 0,4 %, ʧʣʦʩʢʦʨʝʟʥʦʡ ʦʙʨʘʙʦʪʢʝ ï 0,2 %, ʙʝʟ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ï 0,5 %. ʇʨʠ 
ʧʨʠʤʝʥʝʥʠʠ ʩʨʝʜʥʠʭ N60P60K30 ʠ ʧʦʚʳʰʝʥʥʳʭ N90P90K30 ʥʦʨʤ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ 

ʩʦʜʝʨʞʘʥʠʝ ʞʠʨʘ ʚ ʩʝʤʝʥʘʭ ʩʘʬʣʦʨʘ ʚʦʟʨʦʩʣʦ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʠʟʢʦʡ ʥʦʨʤʳ N30P30K30 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚʩʧʘʰʢʠ ʥʘ 0,6 % ʠ 0,8 %, ʧʣʦʩʢʦʨʝʟʥʦʡ ʦʙʨʘʙʦʪʢʠ ʥʘ 
0,2 % ʠ 1,0 %, ʥʫʣʝʚʦʡ ʦʙʨʘʙʦʪʢʠ ï 0,3 % ʠ 0,7 % (ʪʘʙʣʠʮʘ 7). 

ʇʨʠʚʝʜʝʥʥʳʝ ʚ ʪʘʙʣʠʮʝ 8 ʜʘʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ, ʯʪʦ ʣʫʯʰʠʝ ʵʢʦʥʦʤʠʯʝʩʢʠʝ 
ʧʦʢʘʟʘʪʝʣʠ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʩʝʤʷʥ ʩʘʬʣʦʨʘ ʧʦʣʫʯʝʥʳ ʧʨʠ ʥʫʣʝʚʦʡ ʪʝʭʥʦʣʦʛʠʠ ʦʙʨʘʙʦʪʢʠ 

ʧʦʯʚʳ. ʇʨʠ ʥʫʣʝʚʦʡ ʦʙʨʘʙʦʪʢʝ ʧʦʯʚʳ ʜʦʩʪʠʛʥʫʪʳ ʤʠʥʠʤʘʣʴʥʳʝ ʟʘʪʨʘʪʳ ʩ 1 ʛʘ ʥʘ 
ʧʨʦʠʟʚʦʜʩʪʚʦ ʨʘʩʪʝʥʠʝʚʦʜʯʝʩʢʦʡ ʧʨʦʜʫʢʮʠʠ, ʥʠʟʢʘʷ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʝʝ, ʙʦʣʴʰʘʷ ʜʝʥʝʞʥʘʷ 
ʚʳʨʫʯʢʘ ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ 1 ʮʝʥʪʥʝʨʘ ʩʝʤʷʥ, ʥʘʠʚʳʩʰʠʝ ʧʦʢʘʟʘʪʝʣʠ ʫʩʣʦʚʥʦ ʯʠʩʪʦʛʦ ʜʦʭʦʜʘ 

ʠ ʤʘʢʩʠʤʘʣʴʥʳʡ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʥʦʨʤʳ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ N60P60K30 ï 173124 
ʪʝʥʛʝ/ʛʘ. ʅʘ ʚʘʨʠʘʥʪʝ ʧʣʦʩʢʦʨʝʟʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʩ ʧʨʠʤʝʥʝʥʠʝʤ N30P30K30 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʟʘʪʨʘʪʳ, ʩʪʦʠʤʦʩʪʴ ʧʨʦʜʫʢʮʠʠ, ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʧʦʣʫʯʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ, 
ʧʦʢʘʟʘʪʝʣʴ ʯʠʩʪʦʛʦ ʜʦʭʦʜʘ ʩʦʩʪʘʚʠʣʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 46789 ʪʝʥʛʝ/ʛʘ 1 ʛʘ, 158100 ʪʝʥʛʝ/ʛʘ, 
7546,6 ʪʝʥʛʝ 1 ʮ ʩʝʤʷʥ, 111311 ʪʝʥʛʝ/ʛʘ, ʯʪʦ ʙʳʣʦ ʥʠʞʝ ʧʦʢʘʟʘʪʝʣʷ ʥʫʣʝʚʦʡ ʦʙʨʘʙʦʪʢʠ ʠ 

ʚʳʰʝ ʫʨʦʚʥʷ ʚʩʧʘʰʢʠ. 
  

 ʊʘʙʣʠʮʘ 7 ï ʊʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʢʘʯʝʩʪʚʦ ʩʝʤʷʥ ʩʘʬʣʦʨʘ ʅʠʢʘ 80 ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ 
ʨʘʟʥʳʭ ʥʦʨʤ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʠ ʩʧʦʩʦʙʦʚ ʦʩʥʦʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʩʚʝʪʣʦ-ʢʘʰʪʘʥʦʚʦʡ 

ʧʦʯʚʳ 

 

ʉʧʦʩʦʙʳ ʦʩʥʦʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ 
ʅʦʨʤʳ ʤʠʥʝʨʘʣʴʥʳʭ 

ʫʜʦʙʨʝʥʠʡ 
ʇʨʦʪʝʠʥ, % ɾʠʨ, % 

ɺʩʧʘʰʢʘ ʥʘ 20-22 ʩʤ 
N30P30K30  39,9 21,7 

 N60P60K30 40,4 22,3 
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N90P90K30 40,8 22,5 

ʇʣʦʩʢʦʨʝʟʥʘʷ ʦʙʨʘʙʦʪʢʘ ʥʘ10-12 ʩʤ 
N30P30K30  38,7 20,8 

N60P P60K30 41,0 21,0 

N90P90K30 41,2 21,8 

ɹʝʟ ʦʙʨʘʙʦʪʢʠ 

N30P30K30  39,7 20,6 

N60P60K30 40,0 20,9 
N90P90K30 40,5 21,3 

 ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʚ ʥʦʨʤʝ N60P60K30 ʫʚʝʣʠʯʠʣʦ ʫʨʦʞʘʡʥʦʩʪʴ 
ʩʝʤʷʥ ʩʘʬʣʦʨʘ ʥʘ ʚʩʧʘʰʢʝ ʥʘ 0,5 ʮ/ʛʘ, ʧʣʦʩʢʦʨʝʟʥʦʡ ʦʙʨʘʙʦʪʢʝ ï 0,5 ʮ/ʛʘ ʠ ʥʫʣʝʚʦʡ 

ʦʙʨʘʙʦʪʢʝ ï 0,8 ʮ/ʛʘ, ʥʦ ʧʨʠ ʵʪʦʤ ʚʦʟʨʦʩʣʘ ʩʪʦʠʤʦʩʪʴ ʧʨʦʜʫʢʮʠʠ ʧʨʠ ʚʩʧʘʰʢʝ ʥʘ 27,2 %, 
ʧʨʠ ʧʣʦʩʢʦʨʝʟʥʦʡ ʦʙʨʘʙʦʪʢʝ ʥʘ 27,9 %, ʧʨʠ ʥʫʣʝʚʦʡ ʦʙʨʘʙʦʪʢʝ ï 26,1 % ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʥʠʟʢʦʡ ʥʦʨʤʳ ʫʜʦʙʨʝʥʠʷ N30P30K30. 
ʇʦʵʪʦʤʫ ʧʨʠ ʫʢʘʟʘʥʥʦʡ ʥʦʨʤʝ ʫʜʦʙʨʝʥʠʡ ʠ ʩʧʦʩʦʙʘʤ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʧʦʢʘʟʘʪʝʣʠ 

ʯʠʩʪʦʛʦ ʜʦʭʦʜʘ ʫʤʝʥʴʰʠʣʠʩʴ.  ʇʨʠ ʧʨʠʤʝʥʝʥʠʠ ʧʦʚʳʰʝʥʥʦʡ ʥʦʨʤʳ ʫʜʦʙʨʝʥʠʷ N90P90K 30 

ʟʘʪʨʘʪʳ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʧʨʦʜʫʢʮʠʠ ʠ ʝʝ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʝʱʝ ʫʚʝʣʠʯʠʣʘʩʴ, ʥʦ ʧʦʢʘʟʘʪʝʣʠ 
ʯʠʩʪʦʛʦ ʜʦʭʦʜʘ ʙʳʣʠ ʥʠʞʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʦʨʤʦʡ ʫʜʦʙʨʝʥʠʷ N30P30K30, ʯʪʦ ʩʚʷʟʘʥʦ ʩ 

ʚʳʩʦʢʠʤʠ ʮʝʥʘʤʠ ʥʘ ʤʠʥʝʨʘʣʴʥʳʝ ʫʜʦʙʨʝʥʠʷ ʠ ʥʠʟʢʠʝ ʥʘ ʨʘʩʪʝʥʠʝʚʦʜʯʝʩʢʫʶ ʧʨʦʜʫʢʮʠʶ 
(ʪʘʙʣʠʮʘ 8). 
 
 ʊʘʙʣʠʮʘ 8 ï ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʦʟʜʝʣʳʚʘʥʠʷ ʩʘʬʣʦʨʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʧʨʠʤʝʥʝʥʠʷ ʨʘʟʥʳʭ ʥʦʨʤ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʠ ʩʧʦʩʦʙʦʚ ʦʩʥʦʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ 
 

ʉʧʦʩʦʙʳ ʦʩʥʦʚʥʦʡ 
ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ 

ʅʦʨʤʳ 
ʤʠʥʝʨʘʣʴ 
ʥʳʭ 

ʫʜʦʙʨʝʥʠʡ 

ʋʨʦʞʘʡʥ
ʦʩʪʴ, ʮ/ʛʘ 

ɺʩʝʛʦ 
ʟʘʪʨʘʪ ʥʘ 
1 ʛʘ, 
ʪʝʥʛʝ 

ʉʫʤʤʘ ʦʪ 
ʨʝʘʣʠʟʘʮ
ʠʠ ʩʝʤʷʥ 
ʩ 1 ʛʘ 
ʪʝʥʛʝ 

ʉʝʙʝʩʪʦʠ
ʤʦʩʪʴ 1 ʮ 
ʩʝʤʷʥ, 
ʪʝʥʛʝ 

ʋʩʣʦʚʥʦ 
ʯʠʩʪʳʡ 
ʜʦʭʦʜ ʩ 1 
ʛʘ, ʪʝʥʛʝ. 

ɺʩʧʘʰʢʘ ʥʘ 20-22 
ʩʤ 

N30 P30 K30 5,5 48454 140250 8809,8 91796 
N60 P60 K30 6,0 66494 153000 11082,3 86506 

N90 P90 K30 5,6 84534 142800 15095,4 58266 

ʇʣʦʩʢʦʨʝʟʥʘʷ 
ʦʙʨʘʙʦʪʢʘ ʥʘ 10-12 

ʩʤ 

N30 P30 K30 6,2 46789 158100 7546,6 111311 

N60 P60 K30 6,7 64829 170850 9676,0 106021 

N90 P90 K30 6,8 82869 173400 12186,6 90531 

ɹʝʟ ʦʙʨʘʙʦʪʢʠ  

N30 P30 K30 8,4 42372 214200 6092,9 171828 

N60 P60 K30 9,2 61476 234600 7523,9 173124 
N90 P90 K30 8,6 78768 219300 10146,5 140532 

 

ɿʘʢʣʶʯʝʥʠʝ/ʚʳʚʦʜʳ. 1. ɺ ʥʘʯʘʣʝ ʚʝʛʝʪʘʮʠʠ ʩʘʬʣʦʨʘ ʥʘʠʙʦʣʴʰʫʶ 
ʚʣʘʛʦʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʠʤʝʣʠ ʚʘʨʠʘʥʪʳ ʥʫʣʝʚʦʡ ʪʝʭʥʦʣʦʛʠʠ, ʥʘ ʢʦʪʦʨʳʭ ʟʘʧʘʩʳ 
ʧʨʦʜʫʢʪʠʚʥʦʡ ʚʣʘʛʠ ʩʦʩʪʘʚʣʷʣʠ 161,7-165,1 ʤʤ ʚ ʤʝʪʨʦʚʦʤ ʩʣʦʝ ʧʦʯʚʳ, ʪʦʛʜʘ ʢʘʢ ʥʘ 

ʚʘʨʠʘʥʪʘʭ ʤʝʣʢʦʡ ʧʣʦʩʢʦʨʝʟʥʦʡ ʦʙʨʘʙʦʪʢʠ ʠ ʦʪʚʘʣʴʥʦʡ ʚʩʧʘʰʢʠ ʟʘʧʘʩʳ ʙʳʣʠ ʤʝʥʴʰʝ 
ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 2,3-10,5 ʤʤ ʠ 9,2-18,4 ʤʤ ʥʘ ʬʦʥʝ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ. ʂ ʢʦʥʮʫ 

ʚʝʛʝʪʘʮʠʠ ʢʫʣʴʪʫʨʳ ʧʦʢʘʟʘʪʝʣʠ ʚʣʘʛʦʟʘʧʘʩʦʚ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʟʠʣʠʩʴ ʚʩʣʝʜʩʪʚʠʝ 
ʧʨʝʢʨʘʱʝʥʠʷ ʚʳʧʘʜʝʥʠʷ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ.  

2. ɺ ʤʝʞʬʘʟʥʳʡ ʧʝʨʠʦʜ çʚʩʭʦʜʳ-ʚʝʪʚʣʝʥʠʝè ʩʘʬʣʦʨʘ ʫʚʝʣʠʯʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ 

ʱʝʣʦʯʥʦʛʠʜʨʦʣʠʟʫʝʤʦʛʦ ʘʟʦʪʘ ʚ ʧʦʯʚʝ ʧʨʦʠʟʦʰʣʦ ʟʘ ʩʯʝʪ ʚʥʝʩʝʥʠʷ ʘʟʦʪʥʳʭ ʫʜʦʙʨʝʥʠʡ ʥʘ 
ʚʩʧʘʰʢʝ ʥʘ 24-36 %, ʧʣʦʩʢʦʨʝʟʥʦʡ ʦʙʨʘʙʦʪʢʝ ï 24-43 %, ʙʝʟ ʦʙʨʘʙʦʪʢʠ ï 15-26 %. ʆʪ 

ʬʘʟʳʚʝʪʚʣʝʥʠʷ ʢ ʧʝʨʠʦʜʫ ʫʙʦʨʢʠ ʫʨʦʞʘʷ ʢʫʣʴʪʫʨʳ ʝʛʦ ʢʦʣʠʯʝʩʪʚʦ ʚ ʧʦʯʚʝ ʩʥʠʟʠʣʦʩʴ ʧʦ 
ʚʩʧʘʰʢʝ ʥʘ 11-33 %, ʧʣʦʩʢʦʨʝʟʥʦʡ ʦʙʨʘʙʦʪʢʝ ï 12-41 %, ʙʝʟ ʦʙʨʘʙʦʪʢʠ ï 14-33 %. 

3. ɺʥʝʩʝʥʠʝ ʬʦʩʬʦʨʥʳʭ ʫʜʦʙʨʝʥʠʡ ʦʙʝʩʧʝʯʠʚʘʣʦ ʤʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʧʦʜʚʠʞʥʦʛʦ ʬʦʩʬʦʨʘ ʚ ʧʦʯʚʝ ʚʝʩʥʦʡ ʚ ʥʘʯʘʣʝ ʘʢʪʠʚʥʦʡ ʚʝʛʝʪʘʮʠʠ ʨʘʩʪʝʥʠʡ ʩʘʬʣʦʨʘ. ɺ 
ʜʘʣʴʥʝʡʰʝʤ, ʥʘ ʚʩʝʭ ʚʘʨʠʘʥʪʘʭ ʦʧʳʪʘ ʥʘʙʣʶʜʘʣʦʩʴ ʧʦʯʪʠ ʦʜʠʥʘʢʦʚʦʝ ʩʥʠʞʝʥʠʝ ʝʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʚ ʧʦʯʚʝ ʚ ʤʝʞʬʘʟʥʳʝ ʧʝʨʠʦʜʳ çʚʩʭʦʜʳ-ʚʝʪʚʣʝʥʠʝè ʥʘ 2-6 ʤʛ/ʢʛ ʠ çʚʝʪʚʣʝʥʠʝ-
ʮʚʝʪʝʥʠʝè - 2-5 ʤʛ/ʢʛ ʠ çʮʚʝʪʝʥʠʝ-ʧʦʣʥʘʷ ʩʧʝʣʦʩʪʴ ʩʝʤʷʥè - 2-4 ʤʛ/ʢʛ. 
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4. ɺ ʥʘʯʘʣʝ ʚʝʛʝʪʘʮʠʠ ʩʘʬʣʦʨʘ ʦʪʤʝʯʘʣʦʩʴ ʥʘʠʙʦʣʴʰʠʝ ʩʦʜʝʨʞʘʥʠʷ ʦʙʤʝʥʥʦʛʦ 
ʢʘʣʠʷ ʚ ʧʦʯʚʝ ʧʨʠ ʚʥʝʩʝʥʠʠ ʢʘʣʠʡʥʳʭ ʫʜʦʙʨʝʥʠʡ ʚ ʥʦʨʤʝ ʂ30 ʧʦ ʚʩʝʤ ʚʘʨʠʘʥʪʘʤ ʦʧʳʪʘ. 
ɿʘʪʝʤ ʦʪ ʬʘʟʳ ʚʩʭʦʜʦʚ ʜʦ ʫʙʦʨʢʠ ʫʨʦʞʘʷ ʩʘʬʣʦʨʘ ʧʨʦʠʩʭʦʜʠʣʦ ʫʤʝʥʴʰʝʥʠʝ ʝʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʚ ʧʦʯʚʝ ʥʘ ʚʩʧʘʰʢʝ ʩ 345-409 ʤʛ/ʢʛ ʧʦʚʳʰʝʥʥʦʛʦ ʠ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʜʦ 268-
342 ʤʛ/ʢʛ ʩʨʝʜʥʝʛʦ ʠ ʧʦʚʳʰʝʥʥʦʛʦ, ʧʣʦʩʢʦʨʝʟʥʦʡ ʦʙʨʘʙʦʪʢʝ ʩ 319-398 ʤʛ/ʢʛ ʧʦʚʳʰʝʥʥʦʛʦ 

ʩʦʜʝʨʞʘʥʠʷ ʜʦ 248-381 ʤʛ/ʢʛ ʩʨʝʜʥʝʛʦ ʠ ʧʦʚʳʰʝʥʥʦʛʦ, ʙʝʟ ʦʙʨʘʙʦʪʢʠ ʩ 309-385 ʤʛ/ʢʛ 
ʧʦʚʳʰʝʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʜʦ 245-322 ʤʛ/ʢʛ ʩʨʝʜʥʝʛʦ ʠ ʧʦʚʳʰʝʥʥʦʛʦ. 

5. ʇʨʠʤʝʥʝʥʠʝ ʛʝʨʙʠʮʠʜʘ ɿʝʣʝʢ ʩʫʧʝʨ ʚ ʥʦʨʤʝ ʨʘʩʭʦʜʘ 0,75 ʣ/ʛʘ ʧʦʢʘʟʘʣʦ ʚʳʩʦʢʫʶ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʢʦʪʦʨʘʷ ʥʘ ʚʩʧʘʰʢʝ ʩʦʩʪʘʚʠʣʘ 76,2-86,7 %, ʧʣʦʩʢʦʨʝʟʥʦʡ ʦʙʨʘʙʦʪʢʝ ï 
80,7-85,2 %, ʙʝʟ ʦʙʨʘʙʦʪʢʠ ï 84,1-88,6 %. 

6. ɺʥʝʩʝʥʠʝ ʥʦʨʤʳ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ N60P60K30 ʫʚʝʣʠʯʠʚʘʣʠ ʫʨʦʞʘʡʥʦʩʪʴ 
ʩʝʤʷʥ ʩʘʬʣʦʨʘ ʠ ʨʘʟʥʠʮʘ ʩ ʢʦʥʪʨʦʣʝʤ N30P30K30 ʧʦ ʚʩʧʘʰʢʝ ʠ ʧʣʦʩʢʦʨʝʟʥʦʡ ʦʙʨʘʙʦʪʢʝ 
ʙʳʣʘ ʦʜʠʥʘʢʦʚʦʡ ʧʦ 0,5 ʮ/ʛʘ ʠ ʙʦʣʴʰʝ ʥʘ ʚʘʨʠʘʥʪʘʭ ʙʝʟ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ - 0,8 ʮ/ʛʘ. 

ʇʨʠʤʝʥʝʥʠʝ ʧʦʚʳʰʝʥʥʦʡ ʥʦʨʤʳ N90P90K30 ʥʝʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʳʰʘʣʦ ʝʛʦ ʫʨʦʞʘʡʥʦʩʪʴ ʥʘ 
ʧʣʦʩʢʦʨʝʟʥʦʡ ʦʙʨʘʙʦʪʢʝ ʥʘ 0,1 ʮ/ʛʘ, ʪʦʛʜʘ ʢʘʢ ʧʦ ʚʩʧʘʰʢʝ ʠ ʥʫʣʝʚʦʡ ʦʙʨʘʙʦʪʢʝ ʧʦʯʚʳ 

ʦʪʤʝʯʘʣʦʩʴ ʝʝ ʩʥʠʞʝʥʠʝ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 0,4 ʮ/ʛʘ ʠ 0,6 ʮ/ʛʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʦʨʤʳ 
ʫʜʦʙʨʝʥʠʷ N60P60K30. ʅʘʠʙʦʣʴʰʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʢʫʣʴʪʫʨʳ ʩʬʦʨʤʠʨʦʚʘʣʘʩʴ ʥʘ ʚʘʨʠʘʥʪʝ ʙʝʟ 
ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʩ ʚʥʝʩʝʥʠʝʤ N60P60K30 - 9,2 ʮ/ʛʘ. 

7. ʅʠʟʢʠʡ ʫʨʦʚʝʥʴ ʩʦʜʝʨʞʘʥʠʷ ʧʨʦʪʝʠʥʘ ʠ ʞʠʨʘ ʚ ʩʝʤʝʥʘʭ ʩʘʬʣʦʨʘ ʥʘʙʣʶʜʘʣʦʩʴ 
ʧʨʠ ʚʥʝʩʝʥʠʠ ʥʠʟʢʦʡ ʥʦʨʤʳ ʫʜʦʙʨʝʥʠʷ N30P30K30 ʠ ʩʦʩʪʘʚʠʣʘ ʧʦ ʚʩʧʘʰʢʝ 39,9 % ʠ 21,7 %, 

ʧʣʦʩʢʦʨʝʟʥʦʡ ʦʙʨʘʙʦʪʢʝ ï 41,0 % ʠ 20,8 %, ʥʫʣʝʚʦʡ ʦʙʨʘʙʦʪʢʝ ï 39,7 % ʠ 20,6 %. ʇʨʠ 
ʫʚʝʣʠʯʝʥʠʠ ʥʦʨʤʳ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʜʦ N60P60K30 ʠ N90P90K30 ʦʥʦ ʚʦʟʨʦʩʣʦ 
ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʥʪʨʦʣʷ N30P30K30 ʚ ʩʨʝʜʥʝʤ ʥʘ 1,1 % ʠ 0,6 % ʧʨʠ ʩʣʘʙʦʤ ʚʣʠʷʥʠʠ 

ʦʙʨʘʙʦʪʦʢ ʧʦʯʚʳ. 
8. ʅʘʠʙʦʣʝʝ ʣʫʯʰʠʝ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʦʪʤʝʯʘʶʪʩʷ ʧʨʠ ʚʦʟʜʝʣʳʚʘʥʠʠ 

ʩʘʬʣʦʨʘ ʧʦ ʥʫʣʝʚʦʡ ʦʙʨʘʙʦʪʢʝ ʩ ʚʥʝʩʝʥʠʝʤ ʘʟʦʪʥʳʭ ʠ ʬʦʩʬʦʨʥʳʭ ʧʦ 60 ʢʛ ʠ ʢʘʣʠʡʥʳʭ 
ʫʜʦʙʨʝʥʠʡ 30 ʢʛ ʜʝʡʩʪʚʫʶʱʝʛʦ ʚʝʱʝʩʪʚʘ ʥʘ ʛʝʢʪʘʨ. ɼʘʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʦʙʝʩʧʝʯʠʚʘʣʘ 
ʥʘʠʙʦʣʴʰʝʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʨʘʩʪʝʥʠʝʚʦʜʯʝʩʢʦʡ ʧʨʦʜʫʢʮʠʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʚʩʧʘʰʢʦʡ ʥʘ 

3,2 ʮ/ʛʘ, ʩʦʢʨʘʱʝʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʟʘʪʨʘʪ ʥʘ 5018 ʪʝʥʛʝ/ʛʘ, ʫʚʝʣʠʯʝʥʠʝ ʜʝʥʝʞʥʦʡ 
ʚʳʨʫʯʢʠ ʦʪ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʜʫʢʮʠʠ ʥʘ 81600 ʪʝʥʛʝ ʩ 1 ʛʘ, ʩʥʠʞʝʥʠʝ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʥʘ 

3558,4 ʪʝʥʛʝ ʦʜʥʦʛʦ ʮʝʥʪʥʝʨʘ ʟʝʨʥʘ, ʨʦʩʪ ʯʠʩʪʦʛʦ ʜʦʭʦʜʘ ʥʘ 86618 ʪʝʥʛʝ/ʛʘ. 
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ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʥʘ ʩʘʬʣʦʨʝ // ɺ ʩʙʦʨʥʠʢʝ: ʈʝʩʫʨʩʦʩʙʝʨʝʞʝʥʠʝ ʠ ʘʜʘʧʪʠʚʥʦʩʪʴ ʚ 
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ʪʦʧʳʨʘסʳʥʜʘ ʤʠʥʝʨʘʣʜʳ ʪʳשʘʡʪץʳʰʪʘʨʜʳש ᴇʩʽʧ ʢʝʣʝ ʞʘʪץʘʥ ʥʦʨʤʘʣʘʨʳʥ ץʦʣʜʘʥʫʜʳש ʪʠʽʤʜʽʣʽʛʽ 
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ʪʳשʘʡʪץʳʰʪʘʨʜʳש N60P60K30 ʦʨʪʘʰʘ ʤᴇʣʰʝʨʽʥ ץʦʣʜʘʥʫ ʢʝʟʽʥʜʝ ʥᴇʣʜʽʢ ᴇשʜʝʫʜʝ ʤʘץʩʘʨʳʥʳש ʅʠʢʘ 
80 ʩʦʨʪʳʥʳש ʤʘʢʩʠʤʘʣʜʳ ᴇʥʽʤʜʽʣʽʛʽʥ ï 9,2 ʮ/ʛʘ ץʘʤʪʘʤʘʩʳʟ ʝʪʪʽ. 

ʊʽʨʝʢ ʩᴇʟʜʝʨ: ʤʠʥʝʨʘʣʜʳ ʪʳשʘʡʪץʳʰʪʘʨ; ʘʫʜʘʨʘ ʞʳʨʪʫ; ʩʳʜʳʨʘ ᴇשʜʝʫ; ᴇשʜʝʣʤʝʛʝʥ ʞʝʨ. 
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Annotation: The purpose of the study was to study the effectiveness of the use of increasing rates 
of mineral fertilizers and various methods of basic processing on the dynamics of moisture and nutrient 
content, the number of weeds, productivity and economic efficiency of safflower cultivation on light 
chestnut soil of the zone of insufficient moisture. The experimental work was carried out in 2022 on a 
rain-fed plot with an area of 5.5 hectares of Kazakh Scientific Research Institute of Agriculture and Crop 
Production LLP in Karasai district of Almaty region. During the growing season of safflower, the best 
moisture availability of the soil against the background of mineral fertilizers was observed with the use of 
zero treatment in the range of 73.4-167.4 mm, while plowing and flat-cutting treatment was lower than 
63.4-155.7 mm and 52.6-166.3 mm. The introduction of ammonium nitrate in the norm of N90 in the 
phase of 5-6 pairs of real safflower leaves provided the maximum content of alkaline hydrolyzable 
nitrogen in the soil in the branching phase with flat-cut treatment ï 121 mg / kg, than with plowing and 
zero treatment - 100 mg / kg and 95 mg/ kg. The content of mobile phosphorus in the soil during the 
growing season of safflower with the use of various norms of mineral fertilizers was higher on plowing ï 
60-92 mg/kg, the average value of this indicator was noted without the use of treatment ï 55-87 mg/ kg 
and the lowest with flat-cutting treatment ï 35-71 mg/kg. From the germination phase to the end of the 
safflower growing season, the content of exchangeable potassium in the soil decreased and the smallest 
amount of it remained on the untreated variant by harvest - 245-322 mg/kg, the average values were noted 
with flat-cut processing ï 248-381 mg/kg and the highest was for plowing - 268-342 mg/kg. The use of 
the average rate of mineral fertilizers N60P60K30 with zero tillage ensured the maximum yield of 
safflower of the Nika variety 80 ï 9.2 c/ ha. 

Keywords: mineral fertilizers; plowing; flat-cut processing; without processing.  
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ɾ.ɾʠʝʤʙʘʝʚʘè, ʛ.ɸʣʤʘʪʳ, ʂʘʟʘʭʩʪʘʥ 

 
ɸʥʥʦʪʘʮʠʷ. ʆʜʥʦʡ ʠʟ ʥʘʙʦʣʝʚʰʠʭ ʧʨʦʙʣʝʤ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʪʦʤʘʪʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʨʝʩʧʫʙʣʠʢʠ ʷʚʣʷʶʪʩʷ ʧʦʚʨʝʞʜʝʥʠʷ ʪʦʤʘʪʦʚ ʢʘʨʘʥʪʠʥʥʳʤ ʦʙʲʝʢʪʦʤ - Tuta absoluta (Meyrick, 1917). 
ʂ ʩʦʞʘʣʝʥʠʶ, ʙʦʨʴʙʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʭʠʤʠʯʝʩʢʠʭ ʠʥʩʝʢʪʠʮʠʜʦʚ ʧʨʦʪʠʚ ʚʨʝʜʠʪʝʣʷ ʥʝ ʚʩʝʛʜʘ 
ʵʬʬʝʢʪʠʚʥʘ, ʪʘʢ ʢʘʢ ʢʦ ʤʥʦʛʠʤ ʛʨʫʧʧʘʤ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʫ ʬʠʪʦʬʘʛʘ ʩʬʦʨʤʠʨʦʚʘʣʘʩʴ 
ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʨʘʟʨʘʙʦʪʢʘ ʩʨʝʜʩʪʚ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 
ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʘʛʝʥʪʦʚ ʧʨʠʦʙʨʝʪʘʝʪ ʦʩʦʙʫʶ ʘʢʪʫʘʣʴʥʦʩʪʴ. 

ʊʘʢ, ʦʮʝʥʢʫ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʙʠʦʧʨʝʧʘʨʘʪʦʚ ʠ ʵʥʪʦʤʦʬʘʛʦʚ ʣʘʙʦʨʘʪʦʨʥʦʡ 
ʧʦʧʫʣʷʮʠʠ (ʙʨʘʢʦʥ, ʪʨʠʭʦʛʨʘʤʤʘ) ʧʨʦʪʠʚ ʪʦʤʘʪʥʦʡ ʤʦʣʠ ʧʨʦʚʦʜʠʣʠ ʚ ʫʩʣʦʚʠʷʭ ɸʣʤʘʪʠʥʩʢʦʡ 
ʦʙʣʘʩʪʠ, ɽʥʙʝʢʰʠʢʘʟʘʭʩʢʦʛʦ ʨʘʡʦʥʘ ʥʘ ʪʦʤʘʪʥʦʤ ʧʦʣʝ ʧʣʦʱʘʜʴʶ 0,3 ʛʘ. ʆʙʨʘʙʦʪʢʫ 
ʙʠʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʝʧʘʨʘʪʘʤʠ ʧʨʦʚʦʜʠʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʛʨʦʜʨʦʥʘ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ 2022 
ʛʦʜʫ ʢʦʣʠʯʝʩʪʚʦ ʧʦʢʦʣʝʥʠʡ ʪʦʤʘʪʥʦʡ ʤʦʣʠ ʚ ʨʝʛʠʦʥʝ - 5.  

ʊʘʢʞʝ ʩ ʧʦʤʦʱʴʶ ʙʝʩʧʠʣʦʪʥʦʛʦ ʣʝʪʘʪʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ ʦʩʫʱʝʩʪʚʣʝʥʳ ʩʝʩʩʠʠ 
ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ʧʦʩʝʚʦʚ ʪʦʤʘʪʘ ʚ ʦʪʢʨʳʪʦʤ ʛʨʫʥʪʝ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ɹʇʃɸ ʩ 
ʤʫʣʴʪʠʩʧʝʢʪʨʘʣʴʥʦʡ ʢʘʤʝʨʦʡ. ʆʩʫʱʝʩʪʚʣʝʥʘ ʦʙʨʘʙʦʪʢʘ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʩ ʧʦʤʦʱʴʶ ʇʆ 
Agisoft Metashape Pro, ʧʦʣʫʯʝʥʳ ʮʠʬʨʦʚʳʝ ʢʘʨʪʳ ʧʦʣʝʡ, ʠ ʢʘʨʪʳ ʠʥʜʝʢʩʘ ʚʝʛʝʪʘʮʠʠ NDVI. 
ɼʘʥʥʳʝ ʢʘʨʪʳ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʠ ʩʦʩʪʦʷʥʠʠ ʧʦʣʝʡ ʥʘ 
ʠʩʩʣʝʜʫʝʤʦʤ ʫʯʘʩʪʢʝ ʠ ʥʘ ʢʦʥʪʨʦʣʝ, ʧʦʩʣʝ ʯʝʛʦ ʙʳʣʠ ʧʨʠʥʷʪʳ ʨʝʰʝʥʠʷ ʦʙ ʫʪʦʯʥʝʥʠʠ ʧʨʠʯʠʥ 
ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʜʘʥʥʳʭ ʟʦʥ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʦʤʘʪʥʘʷ ʤʦʣʴ, ʙʠʦʣʦʛʠʯʝʩʢʠʡ ʧʨʝʧʘʨʘʪ, ʙʨʘʢʦʥ, ʪʨʠʭʦʛʨʘʤʤʘ, 
ʙʠʦʟʘʱʠʪʘ 

 

ɺʚʝʜʝʥʠʝ. ʄʘʩʩʦʚʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʶʞʥʦʘʤʝʨʠʢʘʥʩʢʦʡ ʪʦʤʘʪʥʦʡ ʤʦʣʠ (Tuta 
absoluta (Meyrick, 1917)) ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʘʢʪʫʘʣʴʥʝʡʰʠʭ ʠ ʦʩʪʨʝʡʰʠʭ ʧʨʦʙʣʝʤ, ʩ 

ʢʦʪʦʨʦʡ ʩʪʘʣʢʠʚʘʝʪʩʷ ʦʪʝʯʝʩʪʚʝʥʥʳʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴ ʪʦʤʘʪʦʚ ʚ ʦʪʢʨʳʪʦʤ ʛʨʫʥʪʝ.  
ʊʦʤʘʪʥʘʷ ʤʠʥʠʨʫʶʱʘʷ ʤʦʣʴ ʠʟ ʩʝʤʝʡʩʪʚʘ Gelechiidae (ʚʳʝʤʯʘʪʦʢʨʳʣʳʭ ʤʦʣʝʡ). 

ɹʘʙʦʯʢʠ ʚ ʩʦʩʪʦʷʥʠʠ ʧʦʢʦʷ ʠʤʝʶʪ ʧʘʣʦʯʢʦʚʠʜʥʫʶ ʬʦʨʤʫ ʜʣʠʥʦʡ 5-6 ʤʤ, ʩʝʨʦʡ ʩ 

ʦʪʪʝʥʢʘʤʠ ʙʝʞʝʚʦʡ ʦʢʨʘʩʢʠ. ʈʘʟʤʘʭ ʢʨʳʣʴʝʚ ʦʪ 10 ʜʦ13 ʤʤ. [1-3]. 
ɺ ʧʦʧʫʣʷʮʠʷʭ ʧʨʝʦʙʣʘʜʘʶʪ ʩʘʤʢʠ. ʉʘʤʮʦʚ ʦʪ ʩʘʤʦʢ ʨʘʟʣʠʯʘʶʪ ʧʦ ʩʪʨʦʝʥʠʶ 

ʫʟʜʝʯʢʠ ʢʨʳʣʘ, ʩʦʩʪʦʷʱʝʡ ʠʟ ʦʜʥʦʡ ʙʦʣʴʰʦʡ ʱʝʪʠʥʢʠ ʫ ʩʘʤʮʦʚ ʠ ʪʨʝʭ ʪʦʥʢʠʭ ʱʝʪʠʥʦʢ ʫ 

ʩʘʤʦʢ. ʅʠʞʥʷʷ ʩʪʦʨʦʥʘ ʙʨʶʰʢʘ ʫ ʩʘʤʮʦʚ ʛʨʷʟʥʦ-ʙʝʣʦʛʦ ʮʚʝʪʘ ʠ ʧʨʠʦʙʨʝʪʘʝʪ ʩʝʨʦʚʘʪʳʡ 
ʦʪʪʝʥʦʢ ʧʦ ʙʦʢʘʤ, ʫ ʩʘʤʦʢ ï ʙʨʶʰʢʦ ʙʝʣʦʝ ʩ ʯʝʪʳʨʴʤʷ ʢʦʩʳʤʠ ʯʝʨʥʳʤʠ ʣʠʥʠʷʤʠ ʧʦ 

ʙʦʢʘʤ. ɺ ʧʝʨʠʦʜ ʨʘʟʚʠʪʠʷ ʦʜʥʦʛʦ ʧʦʢʦʣʝʥʠʷ ʩʘʤʢʘ ʚʨʝʜʠʪʝʣʷ ʦʪʢʣʘʜʳʚʘʝʪ ʚ ʩʨʝʜʥʝʤ 160-
260 ʷʠʮ. 
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ʈʘʩʪʝʥʠʷ ʪʦʤʘʪʘ ʧʦʚʨʝʞʜʘʶʪʩʷ ʚ ʣʶʙʦʡ ʬʘʟʝ ʨʘʟʚʠʪʠʷ, ʦʪ ʨʘʩʩʘʜʳ ʚ ʧʣʦʪʴ ʜʦ 
ʧʣʦʜʦʥʦʩʷʱʠʭ ʨʘʩʪʝʥʠʡ [4]. ʇʨʠʟʥʘʢʠ ʟʘʩʝʣʝʥʠʷ ʤʦʞʥʦ ʦʙʥʘʨʫʞʠʪʴ ʥʘ ʘʧʠʢʘʣʴʥʦʡ ʪʦʯʢʝ, 
ʣʠʩʪʴʷʭ, ʩʪʝʙʣʷʭ, ʮʚʝʪʢʘʭ ʠ ʧʣʦʜʘʭ, ʥʘ ʢʦʪʦʨʳʭ ʦʩʪʘʶʪʩʷ ʯʝʨʥʳʝ ʵʢʩʢʨʝʤʝʥʪʳ ʚʨʝʜʠʪʝʣʷ. 

ɻʫʩʝʥʠʮʳ ʧʨʝʜʧʦʯʠʪʘʶʪ ʧʠʪʘʪʴʩʷ ʧʘʨʝʥʭʠʤʦʡ ʣʠʩʪʴʝʚ ʠ ʩʪʝʙʣʝʡ, ʥʦ ʤʦʛʫʪ ʪʘʢʞʝ 
ʚʩʪʨʝʯʘʪʴʩʷ ʧʦʜ ʢʦʞʠʮʝʡ ʠ ʜʘʞʝ ʛʣʫʙʦʢʦ ʚʥʫʪʨʠ ʧʣʦʜʘ ʪʦʤʘʪʦʚ. 

ʌʠʪʦʩʘʥʠʪʘʨʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʷʚʣʷʝʪʩʷ ʵʣʝʤʝʥʪʘʤʠ ʩʪʨʫʢʪʫʨʳ ʩʪʨʘʪʝʛʠʯʝʩʢʦʡ 
ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʪʨʘʥʳ. ɸ ʧʦʢʘʟʘʪʝʣʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʢʘʨʘʥʪʠʥʥʳʭ ʠ 
ʦʩʦʙʦ ʦʧʘʩʥʳʭ ʚʨʝʜʥʳʭ ʦʨʛʘʥʠʟʤʦʚ, ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʡ ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʡ ʬʠʪʦʩʘʥʠʪʘʨʥʦʝ 

ʙʣʘʛʦʩʦʩʪʦʷʥʠʝ ʩʪʨʘʥʳ [5-8].   
ʇʦʚʩʝʤʝʩʪʥʳʝ ʠ ʫʩʠʣʠʚʘʶʱʠʝʩʷ ʫʛʨʦʟʳ, ʠʩʭʦʜʷʱʠʝ ʦʪ ʢʘʨʘʥʪʠʥʥʳʭ, ʦʩʦʙʦ 

ʦʧʘʩʥʳʭ ʠ ʚʨʝʜʥʳʭ ʦʨʛʘʥʠʟʤʦʚ, ʜʣʷ ʩʝʣʴʭʦʟʪʦʚʘʨʦʧʨʦʠʟʚʦʜʠʪʝʣʝʡ, ʨʘʩʪʠʪʝʣʴʥʦʛʦ 
ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʠ ʝʩʪʝʩʪʚʝʥʥʳʭ ʤʝʩʪ ʦʙʠʪʘʥʠʷ, ʘ ʪʘʢʞʝ ʵʢʦʩʠʩʪʝʤ ʦʩʪʘʶʪʩʷ ʛʣʘʚʥʝʡʰʝʡ 
ʧʨʦʙʣʝʤʦʡ. ʇʦʩʪʦʷʥʥʦ ʠʜʝʥʪʠʬʠʮʠʨʫʶʪʩʷ ʥʦʚʳʝ ʚʨʝʜʥʳʝ ʦʨʛʘʥʠʟʤʳ, ʠʣʠ ʠʟʚʝʩʪʥʳʝ 

ʚʨʝʜʥʳʝ ʦʨʛʘʥʠʟʤʳ ʚʩʝ ʙʦʣʴʰʝ ʨʘʩʧʨʦʩʪʨʘʥʷʶʪʩʷ ʠ ʥʘʥʦʩʷʪ ʫʱʝʨʙ ʚ ʩʚʷʟʠ ʩ ʠʟʤʝʥʝʥʠʷʤʠ 
ʚ ʪʦʨʛʦʚʣʝ ʠ ʢʣʠʤʘʪʝ [9-11].   

Tuta absoluta ʷʚʣʷʝʪʩʷ ʢʘʨʘʥʪʠʥʥʳʤ ʦʙʲʝʢʪʦʤ ʚʦ ʤʥʦʛʠʭ ʩʪʨʘʥʘʭ, ʚʳʨʘʱʠʚʘʶʱʠʭ 
ʪʦʤʘʪʳ. ʊʦʤʘʪʥʘʷ ʤʦʣʴ ʚʢʣʶʯʝʥʘ ʚ ʇʝʨʝʯʝʥʴ ʢʘʨʘʥʪʠʥʥʳʭ ʦʙʲʝʢʪʦʚ ɽʚʨʘʟʠʡʩʢʦʛʦ 
ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʩʦʶʟʘ. ʆʥʘ ʦʙʣʘʜʘʝʪ ʚʳʩʦʢʠʤ ʧʦʪʝʥʮʠʘʣʦʤ ʚʨʝʜʦʥʦʩʥʦʩʪʠ, ʧʦʚʨʝʞʜʘʝʪ ʠ 

ʫʥʠʯʪʦʞʘʝʪ ʨʘʩʪʝʥʠʷ ʜʦ 100%. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘ ʤʥʦʛʠʝ ʠʥʩʝʢʪʠʮʠʜʳ ʫ ʚʨʝʜʠʪʝʣʷ 
ʚʳʨʘʙʦʪʘʥʘ ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ.  

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ ʠ ʚʥʝʜʨʝʥʠʷ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ 
ʟʘʱʠʪʳ ʪʦʤʘʪʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʥʪʦʤʦʬʘʛʦʚ, ʙʠʦʧʨʝʧʘʨʘʪʦʚ ʠ ʤʘʣʦʦʧʘʩʥʳʭ 
ʠʥʩʝʢʪʠʮʠʜʦʚ ʢʘʢ ʚ ʦʪʢʨʳʪʦʤ, ʪʘʢ ʠ ʟʘʢʨʳʪʦʤ ʛʨʫʥʪʘʭ.  

ʆʙʲʝʢʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ  
ʖʞʥʦʘʤʝʨʠʢʘʥʩʢʘʷ ʪʦʤʘʪʥʘʷ ʤʦʣʴ (Tuta absoluta), ʪʨʠʭʦʛʨʘʤʤʘ (Trichogramma 

achaeae), ʙʨʘʢʦʥ (Bracon hebetor Say). 
ʄʝʩʪʦ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ  
ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʙʠʦʪʝʭʥʦʣʦʛʠʠ ʊʆʆ çʂʘʟʅʀʀɿʠʂʈ ʠʤ. 

ɾ.ɾʠʝʤʙʘʝʚʘ ʠ ʢ/ʭ çʄʫʩʘè, ɸʣʤʘʪʠʥʩʢʘʷ ʦʙʣ., ɽʥʙʝʢʰʠʢʘʟʘʭʩʢʠʡ ʨʘʡʦʥ. 
ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ʄʦʥʠʪʦʨʠʥʛ ʬʠʪʦʩʘʥʠʪʘʨʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʪʦʤʘʪʥʳʭ 

ʧʣʘʥʪʘʮʠʡ, ʘ ʪʘʢʞʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚʨʝʜʠʪʝʣʷ ʚ ʫʩʣʦʚʠʷʭ ʦʪʢʨʳʪʦʛʦ ʛʨʫʥʪʘ ɸʣʤʘʪʠʥʩʢʦʡ 
ʦʙʣʘʩʪʠ ʧʨʦʚʦʜʠʣʠ ʧʦ ʦʙʱʝʧʨʠʥʷʪʳʤ ʤʝʪʦʜʘʤ ʚ ʵʥʪʦʤʦʣʦʛʠʠ ʠ ʟʘʱʠʪʝ ʨʘʩʪʝʥʠʡ, ʢʦʪʦʨʳʝ 
ʫʯʠʪʳʚʘʶʪʩʷ ʧʫʪʝʤ ʧʦʯʚʝʥʥʳʭ ʨʘʩʢʦʧʦʢ, ʢʦʰʝʥʠʷ ʩʘʯʢʦʤ, ʬʝʨʦʤʦʥʥʳʭ ʣʦʚʫʰʝʢ, ʘʥʘʣʠʟʘ 

ʧʦʚʨʝʞʜʝʥʥʦʩʪʠ ʠʤʠ ʚ ʦʩʥʦʚʥʳʝ ʬʘʟʳ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ, ʘ ʪʘʢʞʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ɹʇʃɸ 
ʧʨʦʚʦʜʠʣʠ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʡ ʬʠʪʦʩʘʥʠʪʘʨʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʪʝʢʫʱʝʛʦ ʩʦʩʪʦʷʥʠʷ ʧʦʩʝʚʦʚ 

ʪʦʤʘʪʦʚ ʜʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʪʦʯʥʳʭ ʢʦʦʨʜʠʥʘʪ ʧʨʦʙʣʝʤʥʳʭ ʫʯʘʩʪʢʦʚ ʠ ʦʧʝʨʘʪʠʚʥʦʛʦ ʠʭ 
ʫʩʪʨʘʥʝʥʠʷ. 

ʆʙʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʠ ʥʘ ʧʦʩʘʜʢʘʭ ʦʩʥʦʚʥʦʡ ʢʦʨʤʦʚʦʡ ʢʫʣʴʪʫʨʳ ʚʨʝʜʠʪʝʣʷ 

(ʪʦʤʘʪ). ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʛʫʩʝʥʠʮ ʦʩʤʘʪʨʠʚʘʣʠ ʣʠʩʪʴʷ, ʩʪʝʙʣʠ ʠ ʧʣʦʜʳ ʪʦʤʘʪʘ, ʦʙʨʘʱʘʷ 
ʚʥʠʤʘʥʠʝ ʥʘ ʩʚʝʪʣʳʝ ʧʷʪʥʘ ʥʘ ʥʠʭ. ɺʤʝʩʪʝ ʩ ʪʝʤ ʦʩʤʦʪʨ ʧʨʦʚʦʜʠʣʠ ʠ ʥʘ ʜʨʫʛʠʭ ʨʘʩʪʝʥʠʷʭ 

ʧʘʩʣʸʥʦʚʳʭ (ʧʝʨʝʮ, ʙʘʢʣʘʞʘʥ). 
ɺʨʝʜʠʪʝʣʴ, ʢʘʢ ʧʨʘʚʠʣʦ, ʣʝʛʢʦ ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ ʚ ʚʝʨʰʠʥʥʦʡ ʯʘʩʪʠ ʢʫʩʪʘ, ʛʜʝ ʦʥ 

ʧʦʚʨʝʞʜʘʝʪ ʧʦʯʢʠ, ʮʚʝʪʢʠ ʠ ʧʣʦʜʳ, ʥʘ ʢʦʪʦʨʳʭ ʚʠʜʥʳ ʪʝʤʥʳʝ ʵʢʩʢʨʝʤʝʥʪʳ ʠ ʠʭ ʭʦʜʳ, 

ʠʤʝʶʱʠʝ ʪʝʤʥʳʡ ʮʚʝʪ ʦʪ ʥʝʢʨʦʪʠʟʠʨʦʚʘʥʥʦʡ ʪʢʘʥʠ [12]. 
ʈʘʟʚʝʜʝʥʠʝ ʪʨʠʭʦʛʨʘʤʤʳ. ɿʘ ʦʩʥʦʚʫ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʨʘʟʚʝʜʝʥʠʷ ʵʥʪʦʤʦʬʘʛʦʚ 

ʪʨʠʭʦʛʨʘʤʤʳ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʤʝʪʦʜʠʯʝʩʢʠʝ ʫʢʘʟʘʥʠʷ ʐ.ʄ. ɻʨʠʥʙʝʨʛʘ [13].  
ʈʘʟʚʝʜʝʥʠʝ ʙʨʘʢʦʥʘ. ɺ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ ʙʨʘʢʦʥʘ ʨʘʟʚʦʜʠʣʠ ʥʘ ʛʫʩʝʥʠʮʘʭ 

Galleria mellonella ʩʦʛʣʘʩʥʦ ʤʝʪʦʜʠʢʝ ʍ.ʈ. ʄʠʨʟʘʣʠʝʚʦʡ [14].  

ʋʯʝʪʳ ʧʦʚʨʝʞʜʝʥʥʳʭ ʚʨʝʜʠʪʝʣʷʤʠ ʨʘʩʪʝʥʠʡ ʧʨʦʚʦʜʠʣʠ ʧʦ ʦʙʱʝʧʨʠʥʷʪʳʤ ʤʝʪʦʜʘʤ 
[15]. ʊʘʢ, ʥʘ ʠʩʧʳʪʫʝʤʦʤ ʧʦʣʝ ʥʘ ʟʘʨʘʞʝʥʥʦʩʪʴ ʬʠʪʦʬʘʛʦʤ ʧʨʦʚʦʜʠʣʠ ʦʩʤʦʪʨ 100 

ʨʘʩʪʝʥʠʡ ʠ ʧʦʜʩʯʠʪʳʚʘʣʠ ʯʠʩʣʦ ʟʘʩʝʣʝʥʥʳʭ ʚʨʝʜʠʪʝʣʷʤʠ ʨʘʩʪʝʥʠʡ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 
ʩʪʝʧʝʥʠ ʟʘʩʝʣʝʥʠʷ. 
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˜
 ̱̖ 

˚
, ʛʜʝ 

ʇ ï ʩʪʝʧʝʥʴ ʧʦʚʨʝʞʜʝʥʥʦʩʪʠ, % 

ɸï ʢʦʣʠʯʝʩʪʚʦ ʨʘʩʪʝʥʠʡ ʩ ʚʳʷʚʣʝʥʥʳʤʠ ʚʨʝʜʠʪʝʣʷʤʠ; 
ʅ ï ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʩʤʦʪʨʝʥʥʳʭ ʨʘʩʪʝʥʠʡ.  

ʌʦʨʤʫʣʘ ʘʜʘʧʪʠʨʦʚʘʥʘ ʠʟ ʊʚʝʨʜʶʢʦʚʘ ɸ.ʇ. ʠ ʜʨ. [15] 
ʆʮʝʥʢʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʙʠʦʧʨʝʧʘʨʘʪʦʚ ʠ ʵʥʪʦʤʦʬʘʛʦʚ ʚʳʩʯʠʪʳʚʘʣʠ ʧʦ 

ʬʦʨʤʫʣʝ ɸʙʙʦʪʘ 2 [15]. 

 
ʛʜʝ: ʕ ï ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ; ɸ ï ʢʦʣʠʯʝʩʪʚʦ ʷʠʮ/ʛʫʩʝʥʠʮ ʜʦ ʧʨʠʤʝʥʝʥʠʷ 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ; ɹ ï ʢʦʣʠʯʝʩʪʚʦ ʟʜʦʨʦʚʳʭ ʷʠʮ/ʛʫʩʝʥʠʮ ʧʦʩʣʝ ʧʨʠʤʝʥʝʥʠʷ 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ.  
ʈʝʟʫʣʴʪʘʪʳ. ʆʩʫʱʝʩʪʚʣʝʥʳ ʩʝʩʩʠʠ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ʧʦʩʝʚʦʚ ʪʦʤʘʪʘ 

ʚ ʦʪʢʨʳʪʦʤ ʛʨʫʥʪʝ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ɹʇʃɸ ʩ ʤʫʣʴʪʠʩʧʝʢʪʨʘʣʴʥʦʡ ʢʘʤʝʨʦʡ. ʆʩʫʱʝʩʪʚʣʝʥʘ 

ʦʙʨʘʙʦʪʢʘ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʩ ʧʦʤʦʱʴʶ ʇʆ Agisoft Metashape Pro, ʧʦʣʫʯʝʥʳ ʮʠʬʨʦʚʳʝ 
ʢʘʨʪʳ ʧʦʣʝʡ ʠ ʢʘʨʪʳ ʠʥʜʝʢʩʘ ʚʝʛʝʪʘʮʠʠ NDVI.  

ɼʘʥʥʳʝ ʢʘʨʪʳ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʠ ʩʦʩʪʦʷʥʠʠ ʧʦʣʝʡ 
ʥʘ ʠʩʩʣʝʜʫʝʤʦʤ ʫʯʘʩʪʢʝ ʠ ʥʘ ʢʦʥʪʨʦʣʝ, ʧʦʩʣʝ ʯʝʛʦ ʙʳʣʠ ʧʨʠʥʷʪʳ ʨʝʰʝʥʠʷ ʦʙ ʫʪʦʯʥʝʥʠʠ 
ʧʨʠʯʠʥ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʜʘʥʥʳʭ ʟʦʥ. 

ɺ ʪʝʢʫʱʝʤ ʛʦʜʫ ʩʲʝʤʢʫ ʥʘʯʠʥʘʣʠ 20 ʠʶʥʷ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʢʘʤʝʨʘʣʴʥʳʭ ʨʘʙʦʪ 
ʚʠʜʥʦ, ʯʪʦ ʧʦʚʨʝʞʜʝʥʠʝ ʚ ʬʘʟʝ ʘʢʪʠʚʥʦʛʦ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʨʦʩʪʘ ʢʘʢʠʭ-ʣʠʙʦ ʧʦʚʨʝʞʜʝʥʠʡ 

ʥʝʟʘʤʝʪʥʳ (ʨʠʩʫʥʦʢ 1, 2).  
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ʈʠʩʫʥʦʢ 1 ï ʂʘʨʪʘ ʠʥʜʝʢʩʘ ʚʝʛʝʪʘʮʠʠ NDVI ʪʝʩʪʦʚʦʝ ʠ ʢʦʥʪʨʦʣʴʥʦʝ ʧʦʣʝ: 
ʘ. 20.06.2022 ʛ.; ʙ. 20.06.2022; ʚ. 11.08.2022 ʛ. 

 

ʅʘ ʜʘʥʥʦʡ ʢʘʨʪʝ ʭʦʨʦʰʦ ʟʘʤʝʪʥʘ ʛʫʩʪʦʪʘ ʟʝʣʝʥʦʛʦ ʮʚʝʪʘ ʥʘ ʪʝʩʪʦʚʦʤ ʧʦʣʝ, ʠ ʙʦʣʝʝ 
ʧʝʩʪʨʳʡ, ʥʝʨʘʚʥʦʤʝʨʥʳʡ ʬʦʥ ʥʘ ʢʦʥʪʨʦʣʴʥʦʤ ʧʦʣʝ. ʈʘʟʥʠʮʘ ʦʙʫʩʣʦʚʣʝʥʘ ʨʘʟʤʝʨʦʤ ʠ 

ʛʫʩʪʦʪʦʡ ʨʘʩʪʝʥʠʡ ï ʯʝʤ ʢʨʫʧʥʝʝ ʨʘʩʪʝʥʠʡ ʠ ʙʦʣʴʰʝ ʝʛʦ ʧʨʦʝʢʪʠʚʥʘʷ ʧʣʦʱʘʜʴ, ʪʝʤ 
ʤʝʥʴʰʝ ʢʨʘʩʥʳʭ ʟʦʥ ʟʘʤʝʪʥʦ ʥʘ ʢʘʨʪʝ NDVI. ʊʘʢʞʝ, ʥʘ ʢʦʥʪʨʦʣʴʥʦʤ ʧʦʣʝ ʙʳʣʠ 
ʦʙʥʘʨʫʞʝʥʳ ʠʟʤʝʥʝʥʠʷ, ʯʪʦ ʚʦʟʤʦʞʥʦ ʦʪ ʧʦʚʨʝʞʜʝʥʠʡ ʚʨʝʜʥʳʤʠ ʦʨʛʘʥʠʟʤʘʤʠ, ʪʦʛʜʘ ʢʘʢ 

ʥʘ ʪʝʩʪʦʚʦʤ ʧʦʣʝ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʟʘʤʝʪʥʦ.  
 

0,985

0

RGB ʆʨʪʦʬʦʪʦʧʣʘʥ

11 08 2022 11 08 2022

NDVI ʠʥʜʝʢʩ

ʂʦʥʪʨʦʣɹ

ʊʝʩʪʦʧʦʝʧʦʣʝ
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ʈʠʩʫʥʦʢ 2 ï ʂʘʨʪʘ ʠʥʜʝʢʩʘ ʚʝʛʝʪʘʮʠʠ NDVI ʪʝʩʪʦʚʦʝ ʠ ʢʦʥʪʨʦʣʴʥʦʝ ʧʦʣʝ 29.08.2022 ʛ. 

 

ʅʘ ʜʘʥʥʦʤ ʩʥʠʤʢʝ ʦʪʤʝʯʝʥʳ ʢʨʘʩʥʳʝ ʟʦʥʳ, ʯʪʦ ʛʦʚʦʨʠʪ ʦʙ ʫʛʥʝʪʝʥʥʦʩʪʠ ʨʘʩʪʝʥʠʡ 
ʥʘ ʵʪʦʤ ʫʯʘʩʪʢʝ. ʅʘʠʙʦʣʝʝ ʠʥʪʝʨʝʩʥʳʡ ʬʝʥʦʤʝʥ ʤʦʞʥʦ ʥʘʙʣʶʜʘʪʴ ʥʘ ʢʦʥʪʨʦʣʴʥʦʤ ʧʦʣʝ, 

ʛʜʝ ʟʘʤʝʪʥʳ ʧʨʦʜʦʣʴʥʳʝ (ʚʜʦʣʴ ʧʦʣʠʚʥʳʭ ʙʦʨʦʟʜ) ʟʦʥʳ, ʩ ʤʝʥʴʰʠʤ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 
ʪʝʩʪʦʚʳʤ ʧʦʣʝʤ ʧʦʢʨʳʪʠʝʤ ʣʠʩʪʚʝʥʥʦʡ ʤʘʩʩʳ. ʅʘ ʢʦʥʪʨʦʣʴʥʦʤ ʧʦʣʝ ʧʨʠ ʥʘʟʝʤʥʦʤ 
ʦʙʩʣʝʜʦʚʘʥʠʠ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ ʧʦʨʘʞʝʥʠʝ ʣʠʩʪʴʝʚ ʪʦʤʘʪʘ ʘʣʴʪʝʨʥʘʨʠʦʟʦʤ, ʯʪʦ ʙʳʣʦ 

ʧʦʜʪʚʝʨʞʜʝʥʦ ʣʘʙʦʨʘʪʦʨʥʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, NDVI ʢʘʨʪʳ ʧʦʤʦʛʘʶʪ 
ʜʠʩʪʘʥʮʠʦʥʥʦ ʦʧʨʝʜʝʣʠʪʴ ʧʨʦʙʣʝʤʥʳʝ ʟʦʥʳ, ʢʦʪʦʨʳʝ ʥʫʞʜʘʶʪʩʷ ʚ ʥʘʟʝʤʥʦʤ 

ʤʦʥʠʪʦʨʠʥʛʝ. ʊʦʯʥʘʷ ʛʝʦʣʦʢʘʮʠʷ ʧʨʦʙʣʝʤʥʳʭ ʫʯʘʩʪʢʦʚ ʧʦʣʷ ʧʦʟʚʦʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʦ 
ʩʦʢʨʘʪʠʪʴ ʚʨʝʤʷ ʠ ʨʝʩʫʨʩʳ ʥʘ ʦʙʩʣʝʜʦʚʘʥʠʝ.ɼʣʷ ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʚʳʷʚʣʝʥʠʷ ʚʨʝʜʠʪʝʣʷ 
ʤʘʨʰʨʫʪʥʳʝ ʦʙʩʣʝʜʦʚʘʥʠʷ ʥʘ ʠʟʫʯʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʦʩʫʱʝʩʪʚʣʷʣʠ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ 

ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ. ɼʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʜʠʥʘʤʠʢʠ ʣʝʪʘ ʚʨʝʜʠʪʝʣʷ ʠʩʧʦʣʴʟʦʚʘʣʠ 
ʬʝʨʦʤʦʥʦʚʳʝ ʣʦʚʫʰʢʠ ʪʠʧʘ çʜʝʣʴʪʘè (ʨʠʩʫʥʦʢ 3).  

 

  
 

ʈʠʩʫʥʦʢ 3 ï ʌʝʨʦʤʦʥʦʚʳʝ ʣʦʚʫʰʢʠ çʜʝʣʴʪʘè ʪʨʘʧ  

 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʣʝʪ ʙʘʙʦʯʝʢ ʚʧʝʨʚʳʝ ʙʳʣ ʟʘʬʠʢʩʠʨʦʚʘʥ ʚʦ 
ʚʪʦʨʦʡ ʜʝʢʘʜʝ ʘʧʨʝʣʷ.  

ʉ ʧʦʤʦʱʴʶ ʬʝʨʦʤʦʥʦʚʳʭ ʣʦʚʫʰʝʢ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʪʝʢʫʱʝʤ ʛʦʜʫ ʢʦʣʠʯʝʩʪʚʦ 
ʧʦʢʦʣʝʥʠʡ ʩʦʩʪʘʚʠʣʦ 5 ʧʦʣʥʳʭ ʧʦʢʦʣʝʥʠʡ. ʊʝʦʨʝʪʠʯʝʩʢʠʡ ʨʘʩʯʝʪ ʢʦʣʠʯʝʩʪʚʘ ʧʦʢʦʣʝʥʠʡ 

ʥʘ ʦʩʥʦʚʝ ʩʫʤʤʳ ʵʬʬʝʢʪʠʚʥʳʭ ʪʝʤʧʝʨʘʪʫʨ ʪʘʢʞʝ ʧʦʢʘʟʘʣ, ʯʪʦ ʪʦʤʘʪʥʘʷ ʤʦʣʴ ʚ ʨʝʛʠʦʥʝ 

ʊʝʩʪʦʚrʡʫʯʘʩʪʦʢ

ʂʦʥʪʨʦʣɹ
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ʧʦʣʫʯʠʣʘ ʧʦʣʥʳʝ 5 ʧʦʢʦʣʝʥʠʡ ʠ ʰʝʩʪʦʝ ï ʯʘʩʪʠʯʥʦʝ.  
ɻʫʩʝʥʠʮʳ ʚʦ ʚʨʝʤʷ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʩʝʟʦʥʘ ʧʨʝʜʧʦʯʠʪʘʣʠ ʚ ʦʩʥʦʚʥʦʤ ʣʠʩʪʴʷ, 

ʧʠʪʘʷʩʴ ʪʦʣʴʢʦ ʤʝʟʦʬʠʣʣʠʯʝʩʢʠʤʠ ʪʢʘʥʷʤʠ, ʦʩʪʘʚʣʷʷ ʵʧʠʜʝʨʤʠʩ ʥʝʧʦʚʨʝʞʜʝʥʥʳʤ. ʅʘ 

ʩʪʝʙʣʷʭ ʧʦʚʨʝʞʜʝʥʠʡ ʦʪʤʝʯʝʥʦ ʥʝ ʙʳʣʦ. ʇʦʩʣʝ ʩʙʦʨʘ ʦʩʥʦʚʥʦʛʦ ʫʨʦʞʘʷ ʛʫʩʝʥʠʮʳ 
ʚʩʪʨʝʯʘʣʠʩʴ ʚʥʫʪʨʠ ʦʩʪʘʪʦʯʥʳʭ ʧʣʦʜʦʚ. ʇʦʚʨʝʞʜʝʥʠʝ ʧʣʦʜʦʚ ʧʨʦʠʩʭʦʜʠʣʦ ʩʨʘʟʫ ʧʦʩʣʝ ʠʭ 

ʚʥʝʜʨʝʥʠʷ (ʨʠʩʫʥʦʢ 4).  
 

   
                           ʘ                      ʙ                      ʚ 

   
                               ʛ                                                  ʜ 

                   
                                        ʝ                                                                   ʞ 

 
ʈʠʩʫʥʦʢ 4 ï ʊʦʤʘʪʥʘʷ ʤʦʣʴ ʠ ʥʘʥʦʩʠʤʳʝ ʧʦʚʨʝʞʜʝʥʠʷ: ʘ. ʷʡʮʦ; ʙ. ʦʪʨʦʞʜʝʥʠʝ ʛʫʩʝʥʠʮʳ; ʚ. 
ʛʫʩʝʥʠʮʘ 5 ʚʦʟʨʘʩʪʘ; ʛ. ʚʥʝʜʨʝʥʠʝ ʛʫʩʝʥʠʮʳ; ʜ. ʧʦʚʨʝʞʜʝʥʠʝ ʣʠʩʪʴʝʚ; ʝ. ʛʫʩʝʥʠʮʘ ʚʥʫʪʨʠ ʧʣʦʜʘ; ʞ. 

ʢʫʢʦʣʢʘ 

 

ʇʦʩʣʝʜʥʝʝ ʧʦʢʦʣʝʥʠʝ ʩʚʦʝ ʨʘʟʚʠʪʠʝ ʯʘʩʪʠʯʥʦ ʧʦʣʫʯʠʣʦ ʥʘ ʩʦʨʥʳʭ ʨʘʩʪʝʥʠʷʭ 

(ʧʘʩʣʝʥ ʤʦʭʥʘʪʳʡ) ʠ ʥʘ ʦʩʪʘʪʢʘʭ ʧʣʦʜʦʚ ʪʦʤʘʪʦʚ (ʨʠʩʫʥʦʢ 5). 
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ʈʠʩʫʥʦʢ 5 ï ʈʘʟʚʠʪʠʝ ʪʦʤʘʪʥʦʡ ʤʦʣʠ ʥʘ ʩʦʨʥʳʭ ʨʘʩʪʝʥʠʷʭ (ʧʘʩʣʝʥ ʤʦʭʥʘʪʳʡ) ʠ ʥʘ ʦʩʪʘʪʢʘʭ 

ʧʣʦʜʦʚ ʪʦʤʘʪʦʚ 

 
ɺ ʮʝʣʷʭ ʠʟʫʯʝʥʠʷ ʦʮʝʥʢʠ ʧʨʠʤʝʥʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʵʥʪʦʤʦʬʘʛʦʚ ʧʨʦʪʠʚ 

ʪʦʤʘʪʥʦʡ ʤʦʣʠ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ ʙʳʣʠ ʨʘʟʚʝʜʝʥʳ T. achaeae ʠ ʙʨʘʢʦʥ (ʨʠʩʫʥʦʢ 6).  
 

  
ʘ ʙ 

 
ʘ ï ʪʨʠʭʦʛʨʘʤʤʘ; ʙ - ʙʨʘʢʦʥ 

ʈʠʩʫʥʦʢ 6 ï ʈʘʟʚʝʜʝʥʠʝ ʵʥʪʦʤʦʬʘʛʦʚ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ 

 
ɺ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ ʥʘʤʠ ʙʳʣʦ 

ʥʘʨʘʙʦʪʘʥʦ ʚ ʦʙʱʝʤ 500 ʛ ʪʨʠʭʦʛʨʘʤʤʳ, ʢʦʪʦʨʫʶ ʤʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ʧʦ ʤʝʨʝ 
ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʜʣʷ ʨʘʟʙʨʘʩʳʚʘʥʠʷ ʚ ʦʪʢʨʳʪʦʤ ʛʨʫʥʪʝ ʧʨʦʪʠʚ ʷʠʮ ʪʦʤʘʪʥʦʡ ʤʦʣʠ. ʊʘʢ ʞʝ 

ʥʘʨʘʙʦʪʘʣʠ 8000 ʦʩʦʙʝʡ ʙʨʘʢʦʥʘ, ʢʦʪʦʨʦʛʦ ʪʘʢ ʞʝ ʠʩʧʦʣʴʟʦʚʘʣʠ ʜʣʷ ʙʦʨʴʙʳ ʚ ʧʦʣʝʚʳʭ 
ʫʩʣʦʚʠʷʭ ʧʨʦʪʠʚ ʛʫʩʝʥʠʮ ʩʪʘʨʰʠʭ ʚʦʟʨʘʩʪʦʚ ʬʠʪʦʬʘʛʘ. 

Trichogramma achaeae ʥʘʤʠ ʙʳʣ ʨʘʟʚʝʰʘʥ ʚ ʟʘʱʠʪʥʦʡ ʢʘʨʪʦʯʢʝ, ʩʜʝʣʘʥʥʦʡ 

ʚʨʫʯʥʫʶ, ʪʘʢ ʢʘʢ ʩʣʦʞʥʦ ʦʙʝʩʧʝʯʠʪʴ ʨʘʚʥʦʤʝʨʥʦʝ ʚʥʝʩʝʥʠʝ ʥʘ ʧʦʣʝ ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ ʠ ʩ 
ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ ʚ ʤʝʨʘʭ ʟʘʱʠʪʳ ʩʘʤʦʛʦ ʵʥʪʦʤʦʬʘʛʘ ʦʪ ʜʨʫʛʠʭ ʭʠʱʥʠʢʦʚ (ʨʠʩʫʥʦʢ 7). 
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ʈʠʩʫʥʦʢ 7 ï ɿʘʱʠʪʥʘʷ ʢʘʨʪʦʯʢʘ ʜʣʷ ʪʨʠʭʦʛʨʘʤʤʳ 

 

ʊʨʝʭʢʨʘʪʥʳʡ ʚʳʧʫʩʢ ʵʥʪʦʤʦʬʘʛʦʚ ʧʨʦʪʠʚ ʚʪʦʨʦʛʦ ʧʦʢʦʣʝʥʠʷ ʪʦʤʘʪʥʦʡ ʤʦʣʠ 
ʥʘʯʘʣʠ ʧʨʦʠʟʚʦʜʠʪʴ ʚ 3 ʜʝʢʘʜʝ ʤʘʷ ʩ ʠʥʪʝʨʚʘʣʦʤ ʚ 4 ʜʥʷ (ʪʘʙʣʠʮʘ 1).   

 
ʊʘʙʣʠʮʘ 1 ï ɹʠʦʣʦʛʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʳʧʫʩʢʘ ʵʥʪʦʤʦʬʘʛʦʚ (ɸʣʤʘʪʠʥʩʢʘʷ 

ʦʙʣʘʩʪʴ, ɽʥʙʝʢʰʠʢʘʟʘʭʩʢʠʡ ʨʘʡʦʥ)  

 

ɼʘʪʘ ʫʯʝʪʘ / 
ʚʳʧʫʩʢʘ 

ɺʘʨʠʘʥʪ 
ʅʦʨʤʘ 
ʚʳʧʫʩʢʘ 

ʉʨʝʜʥʝʝ ʢʦʣʠʯʝʩʪʚʦ ʷʠʮ ʠ 
ʛʫʩʝʥʠʮ/100 ʨʘʩʪʝʥʠʡ 

ɹʠʦʣʦʛʠʯʝʩʢʘʷ 
ʵʬʬʝʢʪʠʚʥʦʩʪʴ, 
% ʩʦʙʨʘʥʥʳʝ ʧʘʨʘʟʠʪʠʨʦʚʘʥʥʳʝ 

26.05.2022 

ʪʨʠʭʦʛʨʘʤʤʘ   0,3 ʛ 16 9 56,25 

ʙʨʘʢʦʥ 
300 
ʦʩʦʙʝʡ 

2 0 - 

ʢʦʥʪʨʦʣʴ  14 0 - 

30.05.2022 

ʪʨʠʭʦʛʨʘʤʤʘ 0,4 ʛ 18 11 61,11 

ʙʨʘʢʦʥ 
300 
ʦʩʦʙʝʡ 

4 1 25,00 

ʢʦʥʪʨʦʣʴ  17 0 - 

04.06.2022 

ʪʨʠʭʦʛʨʘʤʤʘ 0,3 ʛ 19 12 63,16 

ʙʨʘʢʦʥ 
300 
ʦʩʦʙʝʡ 

6 4 66,67 

ʢʦʥʪʨʦʣʴ  22 0 - 

ɺ ʩʨʝʜʥʝʤ 

ʪʨʠʭʦʛʨʘʤʤʘ 60,1 

ʙʨʘʢʦʥ 30,5 

ʅʉʈ.05 13,8 

 
ʅʘ 100 ʤʦʜʝʣʴʥʳʭ ʨʘʩʪʝʥʠʷʭ ʙʳʣʦ ʟʘʬʠʢʩʠʨʦʚʘʥʦ 16 ʷʠʮ ʠ 2 ʛʫʩʝʥʠʮʳ ʤʣʘʜʰʠʭ 

ʚʦʟʨʘʩʪʦʚ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʙʳʣ ʧʨʦʠʟʚʝʜʝʥ ʪʨʝʭʢʨʘʪʥʳʡ ʚʳʧʫʩʢ ʪʨʠʭʦʛʨʘʤʤʳ (0,3 ʛʨʘʤʤ) ʠ 

ʙʨʘʢʦʥʘ (300 ʢʫʢʦʣʦʢ) ʧʨʦʪʠʚ ʚʪʦʨʦʛʦ ʧʦʢʦʣʝʥʠʷ ʚʨʝʜʠʪʝʣʷ. ɹʠʦʣʦʛʠʯʝʩʢʘʷ 
ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʳʧʫʩʢʦʚ ʷʡʮʝʝʜʘ ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʠʣʘ 60,1%, ʙʨʘʢʦʥʘ 30,5%.  

ɺ ʧʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʨʘʟʚʠʪʠʝʤ ʬʠʪʦʬʘʛʘ ʦʪʤʝʯʝʥʦ, ʯʪʦ ʯʠʩʣʝʥʥʦʩʪʴ ʚʨʝʜʠʪʝʣʷ 
ʧʦ ʧʦʢʦʣʝʥʠʷʤ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʦ ʥʘʨʘʩʪʘʶʱʝʡ, ʪʦ ʝʩʪʴ ʯʠʩʣʝʥʥʦʩʪʴ ʧʦʩʣʝʜʫʶʱʝʛʦ 
ʧʦʢʦʣʝʥʠʷ ʚʳʰʝ ʧʨʝʜʳʜʫʱʝʛʦ. ɺ ʧʝʨʚʦʡ ʜʝʢʘʜʝ ʠʶʣʷ ʙʳʣ ʦʪʤʝʯʝʥ ʤʘʩʩʦʚʳʡ ʣʝʪ 

ʚʨʝʜʠʪʝʣʷ ʪʨʝʪʴʝʛʦ ʧʦʢʦʣʝʥʠʷ. ʅʘ ʤʦʜʝʣʴʥʳʭ ʨʘʩʪʝʥʠʷʭ ʚʩʪʨʝʯʘʣʠʩʴ 54 ʷʠʮ ʠ 14 ʛʫʩʝʥʠʮ 
ʨʘʟʥʳʭ ʚʦʟʨʘʩʪʦʚ ʪʦʤʘʪʥʦʡ ʤʦʣʠ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʙʳʣ ʧʨʦʠʟʚʝʜʝʥ ʚʳʧʫʩʢ ʵʥʪʦʤʦʬʘʛʦʚ ʚ 

ʜʚʫʭʢʨʘʪʥʦʤ ʢʦʣʠʯʝʩʪʚʝ ʧʨʦʪʠʚ ʷʠʮ ʠ ʛʫʩʝʥʠʮ ʬʠʪʦʬʘʛʘ. ɹʠʦʣʦʛʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 
ʚʳʧʫʩʢʦʚ ʦʪʨʘʞʝʥʳ ʚ ʪʘʙʣʠʮʝ 2. 



223 
 

 
ʊʘʙʣʠʮʘ 2 ï ɹʠʦʣʦʛʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʳʧʫʩʢʘ ʙʠʦʘʛʝʥʪʦʚ ʧʨʦʪʠʚ ʪʨʝʪʴʝʛʦ 

ʧʦʢʦʣʝʥʠʷ ʚʨʝʜʠʪʝʣʷ (ɸʣʤʘʪʠʥʩʢʘʷ ʦʙʣʘʩʪʴ, ɽʥʙʝʢʰʠʢʘʟʘʭʩʢʠʡ ʨʘʡʦʥ, ʂ/ʍ çʄʫʩʘè)  

  

ɼʘʪʘ ʫʯʝʪʘ - 
ʚʳʧʫʩʢʘ 

ɺʘʨʠʘʥʪ 
ʅʦʨʤʘ 
ʚʳʧʫʩʢʘ 

ʉʨʝʜʥʝʝ ʢʦʣʠʯʝʩʪʚʦ ʷʠʮ ʠ 
ʛʫʩʝʥʠʮ/100 ʨʘʩʪʝʥʠʡ 

ɹʠʦʣʦʛʠʯʝʩʢʘʷ 
ʵʬʬʝʢʪʠʚʥʦʩʪʴ, 
% 

ʩʦʙʨʘʥʥʳʝ 
ʧʘʨʘʟʠʪʠ-
ʨʦʚʘʥʥʳʝ 

ɺʪʦʨʦʝ ʧʦʢʦʣʝʥʠʝ 

11.07.2022 

ʊʨʠʭʦʨʘʤʤʘ 0,6 ʛ 49 32 65,3 

ɹʨʘʢʦʥ 500 ʦʩʦʙʝʡ 14 4 28,57 

ʂʦʥʪʨʦʣʴ  58 - - 

15.07.2022 

ʊʨʠʭʦʛʨʘʤʤʘ 0,6 ʛ 43 36 83,7 

ɹʨʘʢʦʥ 500 ʦʩʦʙʝʡ 12 6 50,00 
ʂʦʥʪʨʦʣʴ  60 - - 

20.07.2022 
ʊʨʠʭʦʛʨʘʤʤʘ 0,6 ʛ 32 21 65,6 
ɹʨʘʢʦʥ 500 ʦʩʦʙʝʡ 8 3 37,50 

ʂʦʥʪʨʦʣʴ  10 - - 
ɺ ʩʨʝʜʥʝʤ ʪʨʠʭʦʛʨʘʤʤʘ 71,5 

ʙʨʘʢʦʥ 38,6 
ʅʉʈ.05 8,8 

 
 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʪʨʝʭʢʨʘʪʥʦʛʦ ʚʳʧʫʩʢʘ ʪʨʠʭʦʛʨʘʤʤʳ ʧʨʦʪʠʚ 
ʷʠʮ ʠ ʚʳʧʫʩʢ ʙʨʘʢʦʥʘ ʧʨʦʪʠʚ ʛʫʩʝʥʠʮ ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʠʣʘ 71,5 ʠ 38,96% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʊʘʢ ʢʘʢ ʪʦʤʘʪʳ ʙʳʣʠ ʥʘ ʬʘʟʝ ʤʘʩʩʦʚʦʛʦ ʧʣʦʜʦʥʦʰʝʥʠʷ ʥʘʤʠ ʪʘʢʞʝ ʙʳʣʦ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ 
ʧʨʦʚʝʩʪʠ ʦʙʨʘʙʦʪʢʫ ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʧʨʝʧʘʨʘʪʦʤ ʧʨʦʪʠʚ ʪʦʤʘʪʥʦʡ ʤʦʣʠ ʯʝʨʝʟ 10 ʜʥʝʡ 
ʧʦʩʣʝ ʧʦʩʣʝʜʥʝʛʦ ʚʳʧʫʩʢʘ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ ʩ 

ʧʦʤʦʱʴʶ ʘʛʨʦʜʨʦʥʘ ʧʨʦʪʠʚ ʚʨʝʜʠʪʝʣʷ ʧʦʢʘʟʘʥʳ ʚ ʪʘʙʣʠʮʝ 3.   
ʆʙʨʘʙʦʪʢʫ ʠʩʩʣʝʜʫʝʤʦʛʦ ʧʦʣʷ ʧʨʦʚʝʣʠ ʘʢʪʘʨʦʬʠʪʦʤ (Streptomyces avermitilis) 0,2, 

ʧʨʠ ʥʦʨʤʝ ʨʘʩʭʦʜʘ (2 ʣ/ʛʘ). ʇʦ ʫʯʝʪʘʤ ʧʨʦʚʝʜʝʥʥʳʭ ʜʦ ʦʙʨʘʙʦʪʢʠ ʧʦʩʝʚʦʚ ʥʘ 100 
ʤʦʜʝʣʴʥʳʭ ʨʘʩʪʝʥʠʷʭ ʙʳʣʦ ʟʘʬʠʢʩʠʨʦʚʘʥʦ 37 ʷʠʮ ʠ 9 ʛʫʩʝʥʠʮ ʪʦʤʘʪʥʦʡ ʤʦʣʠ (ʪʘʙʣʠʮʘ 3).  

 
ʊʘʙʣʠʮʘ 3 ï ɹʠʦʣʦʛʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʘʢʪʘʨʦʬʠʪʘ ʚ ʦʪʥʦʰʝʥʠʠ ʪʦʤʘʪʥʦʡ ʤʦʣʠ, 

ʂ/ʍ çʄʫʩʘè, ɸʣʤʘʪʠʥʩʢʘʷ ʦʙʣ.  

 

ʅʘʟʚʘʥʠʝ 
ʧʨʝʧʘʨʘʪʦʚ 

ʅʦʨʤʘ 
ʨʘʩʭʦʜʘ 

ʂʦʣʠʯʝʩʪʚʦ ʛʫʩʝʥʠʮ ʠ ʷʠʮ ɹʠʦʣʦʛʠʯʝʩʢʘʷ 
ʵʬʬʝʢʪʠʚʥʦʩʪʴ, % ʜʦ ʦʙʨʘʙʦʪʢʠ ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ 

ʷʡʮʘ ʛʫʩʝʥʠʮʳ ʷʡʮʘ ʛʫʩʝʥʠʮʳ ʷʡʮʘ ʛʫʩʝʥʠʮʳ 
ɸʢʪʘʨʦʬʠʪ ʢ.ʩ. 2 ʣ/ʛʘ 37 9 5 3 86,4 66,0 

ʂʦʥʪʨʦʣʴ (ʙʝʟ 
ʦʙʨʘʙʦʪʢʠ) 

- 46 12 44 12 - - 

 
ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʦʚʝʜʝʥʥʳʭ ʦʙʨʘʙʦʪʦʢ ʙʠʦʧʨʝʧʘʨʘʪʦʤ ʚ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ ʙʳʣʠ 

ʧʦʣʫʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ: ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʝʧʘʨʘʪʘ ʧʨʦʪʠʚ ʷʠʮ 

ʩʦʩʪʘʚʠʣʘ 86,4%, ʘ ʧʨʦʪʠʚ ʛʫʩʝʥʠʮ 66,0%.  
ʆʙʨʘʙʦʪʢʫ ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʧʨʝʧʘʨʘʪʦʤ ʧʨʦʚʦʜʠʣʠ ʩ ʧʦʤʦʱʴʶ ʘʛʨʦʜʨʦʥʘ (ʨʠʩʫʥʦʢ 

8).  
ʉʦʛʣʘʩʥʦ ʩʫʤʤʝ ʵʬʬʝʢʪʠʚʥʳʭ ʪʝʤʧʝʨʘʪʫʨ ʣʝʪ ʯʝʪʚʝʨʪʦʛʦ ʧʦʢʦʣʝʥʠʷ, ʤʦʣʠ 

ʧʨʠʰʝʣʩʷ ʥʘ ʧʝʨʚʫʶ ʜʝʢʘʜʫ ʩʝʥʪʷʙʨʷ. ʅʘ ʵʪʦʪ ʞʝ ʧʝʨʠʦʜ ʧʨʠʰʝʣʩʷ ʠ ʧʠʢ ʣʝʪʘ ʚʨʝʜʠʪʝʣʷ 

(250 ʩʘʤʮʦʚ ʚ ʣʦʚʫʰʢʝ). 
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ʈʠʩʫʥʦʢ 8 ï ɹʝʩʧʠʣʦʪʥʳʝ ʣʝʪʘʪʝʣʴʥʳʝ ʘʧʧʘʨʘʪʳ: ʦʧʨʳʩʢʠʚʘʥʠʝ ʧʦʩʝʚʦʚ ʪʦʤʘʪʘ ʩ 

ɸʛʨʦɹʇʃɸ 

 

  
 

ʈʠʩʫʥʦʢ 9 ï ʇʦʛʠʙʰʠʝ ʛʫʩʝʥʠʮʳ ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ 

 

ɺ ʥʘʯʘʣʝ ʩʝʥʪʷʙʨʷ ʩʙʦʨ ʪʦʤʘʪʦʚ ʧʦʣʥʦʩʪʴʶ ʟʘʢʦʥʯʠʣʩʷ. ʇʦʵʪʦʤʫ ʧʦʣʷ ʩ 
ʨʘʩʪʠʪʝʣʴʥʳʤʠ ʦʩʪʘʪʢʘʤʠ ʠ ʪʦʤʘʪʘʤʠ ʤʳ ʦʙʨʘʙʦʪʘʣʠ ʙʘʢʦʚʦʡ ʩʤʝʩʴʶ ʘʢʪʦʨʘʬʠʪʘ ʠ 
ʢʦʨʘʛʝʥʘ. ʈʝʟʫʣʴʪʘʪʳ ʦʙʨʘʙʦʪʦʢ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 4.   

 
ʊʘʙʣʠʮʘ 4 ï ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʠʥʩʝʢʪʠʮʠʜʦʚ ʧʨʦʪʠʚ ʪʦʤʘʪʥʦʡ ʤʦʣʠ  

 
ʅʘʟʚʘʥʠʝ 
ʧʨʝʧʘʨʘʪʘ 

ʅʦʨʤʘ 
ʨʘʩʭʦʜʘ 

ʂʦʣʠʯʝʩʪʚʦ ʷʠʮ ʠ ʛʫʩʝʥʠʮ ɹʠʦʣʦʛʠʯʝʩʢʘʷ 
ʵʬʬʝʢʪʠʚʥʦʩʪʴ, % 

ʜʦ ʦʙʨʘʙʦʪʢʠ ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ ʷʡʮʘ ʛʫʩʝʥʠʮʳ 
ʷʡʮʘ ʛʫʩʝʥʠʮʳ ʚʳʭʦʜ 

ʛʫʩʝʥʠʮ 
ʞʠʚʳʝ 
ʛʫʩʝʥʠʮʳ 

ɸʢʪʦʨʘʬʠʪ ʢ.ʩ.+ 
ʢʦʨʘʛʝʥ ʢ.ʩ.  

2 ʣ/ʛʘ 
+0,15 ʣ/ʛʘ 

71 32 10 12 85,9 37,5 

ʂʦʥʪʨʦʣʴ (ʙʝʟ 
ʦʙʨʘʙʦʪʢʠ) 

- 89 45 89 45 - - 

 
ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ, ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʝ ʙʘʢʦʚʦʡ ʩʤʝʩʠ 

ʠʥʩʝʢʪʠʮʠʜʦʚ ʧʨʦʪʠʚ ʛʫʩʝʥʠʮ ʚʨʝʜʠʪʝʣʷ ʩʦʩʪʘʚʠʣʘ 37,5%, ʧʨʦʪʠʚ ʷʠʮ 85,9%. ɺ 

ʢʦʥʪʨʦʣʴʥʦʤ ʧʦʣʝ ʙʝʟ ʦʙʨʘʙʦʪʢʠ ʛʠʙʝʣʠ ʚʨʝʜʠʪʝʣʷ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʥʝ ʙʳʣʦ. ɺ ʢʘʯʝʩʪʚʝ 
ʢʦʥʪʨʦʣʴʥʦʛʦ ʧʦʣʷ ʚʝʣʠ ʥʘʙʣʶʜʝʥʠʝ ʨʷʜʦʤ ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʧʦʣʷ, ʧʣʦʱʘʜʴ ʢʦʪʦʨʦʡ ʪʘʢʞʝ 

ʩʦʩʪʘʚʣʷʝʪ 0,3 ʛʘ.  
ʊʘʢ, ʥʘʤʠ ʚ ʪʝʯʝʥʠʝ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʧʨʦʚʦʜʠʣʠʩʴ ʨʘʙʦʪʳ ʧʦ ʟʘʱʠʪʝ 

ʪʦʤʘʪʦʚ ʚ ʫʩʣʦʚʠʷʭ ʦʪʢʨʳʪʦʛʦ ʛʨʫʥʪʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʟʘʱʠʪʳ 

(ʵʥʪʦʤʦʬʘʛʠ, ʙʠʦʧʨʝʧʘʨʘʪ), ʘ ʪʘʢʞʝ ʭʠʤʠʯʝʩʢʦʛʦ ʠʥʩʝʢʪʠʮʠʜʘ. ɹʠʦʣʦʛʠʯʝʩʢʘʷ 


