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ɸʋʓʃ  ʐɸʈʋɸʐʓʃʓנʓ  נʓʃʓʄɼɸʈʓ  

 

çɸʫʳʣ ʰʘʨʫʘʰʳʣʳϤʳ Ϥʳʣʳʤʜʘʨʳè Ϥʳʣʳʤʠ ʙʘϤʳʪʳ 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. ˉ 63 ʙϰʡʨʳϨ). 

 

ʃ.ɸ.ʊʦʭʝʪʦʚʘ -ʞʘʫʘʧʪʳ ʨʝʜʘʢʪʦʨ,ʘʫʳʣ ʰʘʨʫʘʰʳʣʳϤʳ ϤʳʣʳʤʜʘʨʳʥʳϬ ʜʦʢʪʦʨʳ, ʧʨʦʬʝʩʩʦʨ 

ʈʝʜʘʢʮʠʷ ʘʣץʘʩʳ  

 

ʂ.ʅ.ʊʦʜʝʨʠʯ PhD,ʊʦʪʪʦʨʠ ʋʥʠʚʝʨʩʠʪʝʪʽ, ɾʘʧʦʥʠʷ; 

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

ʰʘʨʫʘʰʳʣʳסʳ סʳʣʳʤʠ-ʟʝʨʪʪʝʫ ʠʥʩʪʠʪʫʪʳè ʈʄʂ,  פʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳ; 

ɹ.ɸ.ɼʫʡʩʝʤʙʝʢʦʚ ʙʠʦʣʦʛʠʷ סʳʣʳʤʜʘʨʳʥʳש ʢʘʥʜʠʜʘʪʳ, ʜʦʮʝʥʪ, çɸʛʨʦʧʘʨʢ ʆשʪװʩʪʽʢè ɾʐʉ, פʘʟʘץʩʪʘʥ 

ʈʝʩʧʫʙʣʠʢʘʩʳ; 

ɸ.ʉ.ʈʩʘʣʠʝʚ  ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ סʳʣʳʤʜʘʨʳʥʳש ʢʘʥʜʠʜʘʪʳ, çɹʠʦʣʦʛʠʷʣʳץ ץʘʫʽʧʩʽʟʜʽʢ 

ʧʨʦʙʣʝʤʘʣʘʨʳ סʳʣʳʤʠ-ʟʝʨʪʪʝʫ ʠʥʩʪʠʪʫʪʳè ɾʐʉ, פʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳ. 

 

 

ʉɽʃʔʉʂʆʍʆɿʗʁʉʊɺɽʅʅʓɽ ʅɸʋʂʀ 

 

ʅʘʫʯʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ "ʉʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʥʘʫʢʠ" ʚʢʣʶʯʝʥ ʚ ʧʝʨʝʯʝʥʴ ʥʘʫʯʥʳʭ ʠʟʜʘʥʠʡ, ʨʝʢʦʤʝʥʜʫʝʤʳʭ 

ʂʦʤʠʪʝʪʦʤ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʢʘʯʝʩʪʚʘ ʚ ʩʬʝʨʝ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʥʘʫʢʠ ʄʠʥʠʩʪʝʨʩʪʚʘ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʥʘʫʢʠ 

ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ʜʣʷ ʧʫʙʣʠʢʘʮʠʠ ʦʩʥʦʚʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʥʘʫʯʥʦʛʦ ʪʨʫʜʘ  

(ʧʨʠʢʘʟ ˉ 63 ʦʪ 21.02.2022 ʛ.). 

 

ʃ.ɸ.ʊʦʭʝʪʦʚʘ ï  ʦʪʚʝʪʩʪʚʝʥʥʳʡ ʨʝʜʘʢʪʦʨ,ʜʦʢʪʦʨ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

 

ʈʝʜʘʢʮʠʦʥʥʘʷ ʢʦʣʣʝʛʠʷ 

 

ʂ.ʅ.ʊʦʜʝʨʠʯ PhD, ʋʥʠʚʝʨʩʠʪʝʪʊʦʪʪʦʨʠ, ʗʧʦʥʠʷ; 

ʐ.ʉ.ʈʩʘʣʠʝʚ ʜʦʢʪʦʨ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ,ʈɻʇçʂʘʟʘʭʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ 

ʠʥʩʪʠʪʫʪ ʟʝʤʣʝʜʝʣʠʷ ʠ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘè, ʈʝʩʧʫʙʣʠʢʘ ʂʘʟʘʭʩʪʘʥ; 

ɹ.ɸ.ɼʫʡʩʝʤʙʝʢʦʚ ʢʘʥʜʠʜʘʪ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ,ʊʆʆ çɸʛʨʦʧʘʨʢ ʆשʪװʩʪʽʢè, ʈʝʩʧʫʙʣʠʢʘ 

ʂʘʟʘʭʩʪʘʥ; 

ɸ.ʉ.ʈʩʘʣʠʝʚ  ʢʘʥʜʠʜʘʪ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ, ʊʆʆ çʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ 

ʧʨʦʙʣʝʤ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠè, ʈʝʩʧʫʙʣʠʢʘ ʂʘʟʘʭʩʪʘʥ. 
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ʆפʓʈʄɸʅנɸ! 

 
 ʋ ʍʘʙʘʨʰʳʩʳè 1999פʍʘʙʘʨʰʳʩʳ ï ç שʳʟʳʣʦʨʜʘ ʫʥʠʚʝʨʩʠʪʝʪʽʥʽפ ʳסʳʪ ɸʪʘ ʘʪʳʥʜʘץʦʨפ

ʞʳʣסʳ ʥʘʫʨʳʟʜʘʥ ʙʘʩʪʘʧ ʞʳʣʳʥʘ ʪᴇʨʪ  ʨʝʪ ʰʳסʘʜʳ. çʍʘʙʘʨʰʳè ï סʘʣʳʤʜʘʨʜʳש ʞװʨʛʽʟʛʝʥ 

ʟʝʨʪʪʝʫʣʝʨʽʥʽש ʤʘשʳʟʜʳ ʪʘץʳʨʳʧʪʘʨʳʥ ץʘʤʪʠʪʳʥ, ʤʘץʘʣʘʣʘʨʳ ʤʝʥ ʤʘʪʝʨʠʘʣʜʘʨʳ ʢᴇʧʰʽʣʽʢʢʝ ʪʘʥʳʤʘʣ, 

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

 ʘʙʽʣʝʪʪʽ ʢʘʜʨʣʘʨ 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.  

çפʋ ʍʘʙʘʨʰʳʩʳè סʳʣʳʤʠ-ᴅʜʽʩʪʝʤʝʣʽʢ ʞʫʨʥʘʣʳ ʧʨʦʬʝʩʩʦʨ-ʦץʳʪʫʰʳʣʘʨסʘ, ʤסײʘʣʽʤʜʝʨʛʝ, 

 ʳʣʳʤ ʞᴅʥʝס שʩʪʘʥʥʳץʘʟʘפ ץʘʣʳʤʜʘʨ ʤʝʥ ʩʪʫʜʝʥʪʪʝʨʛʝ, ʩʦʥʜʘʡ-ʘס ʳʟʤʝʪʢʝʨʣʝʨʛʝ, ʞʘʩץ ʣrʳʤʠס

ʞʦסʘʨסʳ ʙʽʣʽʤ ʩʘʣʘʩʳʥʜʘסʳ ʞʘשʘʣʳץʪʘʨʳʤʝʥ 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 çɺʝʩʪʥʠʢ ʂʋè ʠʟʜʘʝʪʩʷ ʯʝʪʳʨʝ 

ʨʘʟʘ ʚ ʛʦʜ ʩ ʤʘʨʪʘ 1999 ʛʦʜʘ. çɺʝʩʪʥʠʢè ï  ʘʚʪʦʨʠʪʝʪʥʦʝ ʥʘʫʯʥʦʝ ʠʟʜʘʥʠʝ, ʩʪʘʪʴʠ ʠ ʤʘʪʝʨʠʘʣʳ ʢʦʪʦʨʦʛʦ 

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

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʠ ʦʙʱʝʩʪʚʝʥʥʦʡ ʤʦʜʝʨʥʠʟʘʮʠʠ ʩʪʨʘʥʳ, ʦʧʳʪ ʠ ʧʝʨʩʧʝʢʪʠʚʳ ʧʦʜʛʦʪʦʚʢʠ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʳʭ ʢʘʜʨʦʚ 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 ɺʝʩʪʥʠʢʘ  ʙʫʜʫʪ ʧʨʝʜʩʪʘʚʣʝʥʳ ʪʨʫʜʳ ʫʯʝʥʳʭ ʩʪʨʘʥʳ, ʙʣʠʞʥʝʛʦ ʠ ʜʘʣʴʥʝʛʦ 

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

ʥʦʚʦʩʪʠ ʦ ʥʘʫʯʥʦʤ ʪʚʦʨʯʝʩʪʚʝ ʤʦʣʦʜʝʞʠ, ʞʠʟʥʠ ʫʥʠʚʝʨʩʠʪʝʪʘ.  

ʅʘʫʯʥʳʡ-ʤʝʪʦʜʠʯʝʩʢʠʡ ʞʫʨʥʘʣ çɺʝʩʪʥʠʢ ʂʋè ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʧʨʦʬʝʩʩʦʨʩʢʦ-

ʧʨʝʧʦʜʘʚʘʪʝʣʴʩʢʦʛʦ ʩʦʩʪʘʚʘ, ʫʯʠʪʝʣʝʡ, ʥʘʫʯʥʳʭ ʨʘʙʦʪʥʠʢʦʚ, ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ ʠ ʩʪʫʜʝʥʪʦʚ, ʘ ʪʘʢʞʝ ʜʣʷ 

ʪʚʦʨʯʝʩʢʦʡ ʠʥʪʝʣʣʠʛʝʥʮʠʠ ʂʘʟʘʭʩʪʘʥʘ, ʞʝʣʘʶʱʝʡ ʦʟʥʘʢʦʤʠʪʴʩʷ ʩ ʥʦʚʦʩʪʷʤʠ ʚ ʩʬʝʨʝ ʥʘʫʢʠ ʠ ʚʳʩʰʝʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ.  

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

 

ʈʝʜʘʢʮʠʦʥʥʘʷ ʢʦʣʣʝʛʠʷ 
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modernization of the country, experience and prospects of training competitive specialists at the international 
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The scientific journal ñBulletin KUò 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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Annotation. Long-term research on monitoring of soil and climatic conditions of the Aral Sea 

region, based on screening of morpho-biological features in the context of zoned varieties and samples of 

local breeding, taking into account the complex of breeding and genetic parameters and practical breeding 

work, a model of a variety of spring barley was developed. The key basis of this model is the parameters 

aimed at creating precocious varieties with high salt and drought resistance. The formation of 

reproductive organs is completed before the onset of the summer drought. The purpose of the work is to 

increase the productivity of grain forage crops, launch new scientific and technical products on the market 

by creating fodder barley varieties resistant to environmental stress factors, competitive in productivity, 

grain quality when cultivated in environmentally unfavorable conditions of Kazakhstan. As a result of 

selection and practical work, five new varieties of spring barley adapted to stressful conditions were 

created: Sur Aruy, Inkar, Kaysar, Shakhristan, Altyn arai, combining a complex of productive traits and 

valuable biological properties. Varieties are included in the State Register of Breeding Achievements of 

the Kazakhstan Republic, and patents have been obtained. 

Keywords: breeding, variety, salinity, adaptability, protein, precocity. 

 

Introduction. In the Kyzylorda region, rice is the main crop and occupies more than 45% 

of the total area under crops. The value of rice for the region as an economic, ecological, and 

social culture is enormous, and especially as a meliorative culture, its role is 

invaluable.However, global warming significantly affects the climate of the Kyzylorda region, 

where the shortage of water resources, increasing from year to year, as well as salinization, and 

depletion of the humus layer of local soils, make it necessary to reduce rice crops and replace 

them with other less water-consuming crops. In the early 2000s, scientists predicted a shortage of 

water resources in the amount of 13-14 billion m3 by 2030. In this regard, one of the main 

strategic tasks in the implementation of the Concept for the transition of the Republic of 

Kazakhstan to a "Green Economy" dated May 30, 2013 ˉ577, the Concept of the Water 

Resources Management Program of the Republic of Kazakhstan for 2020-2030 was the gradual 

reduction of unprofitable and water-intensive crops with the replacement them to vegetable, 

fodder and oilseed crops that are less demanding in terms of water resources. According to the 

Ministry of Ecology of the Republic of Kazakhstan, due to a shortage of water in the Shardara 

reservoir, serious water problems may arise in the Kyzylorda region in 2022. So, since the 

beginning of the non-vegetation period, the lower reaches of the Syrdarya River have not 

received more than two billion cubic meters of water, or 20% compared to 2022. And in the 

mailto:lauramarat_777@mail.ru
https://orcid.org/
https://orcid.org/
mailto:baytanatova.aynash20@mail.ru
https://orcid.org/0000-0002-6994-8356


7 

 

Shardara reservoir and the Koksarai counter-regulator today, 770 million cubic meters less water 

has been accumulated than in 2022, leading to a forced reduction in rice areas. 

As part of ensuring our country's food security at the government level, during a meeting 

of the operational headquarters for anti-crisis measures, the primary task was set as soon as 

possible to develop a program for the selection of domestic drought-resistant varieties to reduce 

import dependence. As world practice shows, the contribution of breeding to increasing yields 

over the past 30 years is 40%. It is thanks to selection over the past 50 years, for example in the 

United States, which an annual yield increase of 1-2% was ensured for the main field crops. 

Therefore, the immediate problem in the field of breeding is to integrate and cooperate the 

efforts of breeders and molecular biologists to solve a common problem - increasing the size and 

quality of the crop, resource and energy efficiency, environmental reliability, safety and 

profitability of crop production [1-3]. 

Soil salinization is one of the global environmental problems in the world. According to 

the Food and Agriculture Organization of the United Nations (FAO), saline soils occupy vast 

areas in the world - about 25% of the entire land surface. Soil salinity maps have been compiled 

in the Kyzylorda region. UN specialists have updated maps of soil salinity in the Kyzylorda 

region, which is considered the largest agricultural region in Kazakhstan. According to FAO 

data, almost 85% (20.3 million ha) of the total land area (22.6 million ha) is currently saline in 

the region [4-7]. The main reason was the long-term cultivation of rice, which contributed to the 

rise in the level of groundwater, as well as the emergency state of the collector-discharge and 

drainage network. In addition, the hot and dry climate causes high evaporation of soil moisture, 

which enhances salinization processes, especially when mineralized groundwater is close to the 

ground. The type of soil salinization in the Kyzylorda region is sulfate-chloride and chloride-

sulfate sodium composition. The agro-ecological situation of irrigated lands in the Kyzylorda 

region is interconnected with the salinity of the collector-drainage runoff of water, which varies 

from 2 to 5 g/l and tends to increase; over the past ten years, it has increased by 60% [5]. As 

noted in the FAO, the agricultural lands of the region, suffering from the consequences of the 

drying due of the Aral Sea, require close attention and investment [4]. 

As part of ensuring our country's food security at the government level, during a meeting 

of the operational headquarters for anti-crisis measures, the primary task was set as soon as 

possible to develop a program for the selection of domestic drought-resistant varieties to reduce 

import dependence. 

Long-term studies have shown on the adaptation of agricultural crops that, along with the 

traditional crop, which is rice here, grain forage crops have great potential, the cultivation of 

which will make it possible to rationally use the bioclimatic potential of the region. Due to the 

ability of barley to conserve moisture in conditions of irrigation water deficiency, using the 

natural moisture of the soil after rice, it is able to form a high yield without single irrigation, 

having a short growing season, it has time to ripen before the onset of a dry period, and makes it 

possible to use agricultural machinery more rationally, thereby reducing the intensity of 

fieldwork and the possibility of reusing these areas for other crops. In this regard, the relevance 

of these studies is caused by the need to diversify rice production in the Kyzylorda region in 

favor of grain forage and fodder crops in connection with the dynamic development of livestock 

industries. Also, given the increase in the intensity of global warming, in general, climate 

change, and the role of breeding in the creation of stress-resistant varieties is increasing, where a 

special role is given to a drought-resistant crop like barley. Scientists note its important 

economic importance in arid climates [8, 9]. 

World practice has shown that soil and climatic conditions have a significant impact on the 

formation of plant resistance to various types of stress [10, 11]. In particular, it was found that 

varieties developed and growing in arid climates and saline soils are much more resistant to these 

types of stress than varieties grown in areas without salinity, for example, in foothill areas [12]. 
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In such countries as Australia, USA, Canada, England, India, Mexico, Saudi Arabia, Ethiopia, 

and Iran, for grain crops, in particular wheat and barley, priority is given to studying their salt 

and drought tolerance, as they occupy a leading position in crop production [13, 14]. For 

practical selection, the Aral Sea region is of particular interest, from the point of view of 

conducting scientific research on the study of resistance to stress factors [15]. 

LLP "Kazakh Research Institute of Rice named after. I. Zhakhaevò research is being 

carried out to create the scientific foundations for the diversification of the crop industry in the 

region. The basis of which is breeding work on the creation of new varieties and agro-ecological 

testing of crops of domestic and foreign breeding in order to select varieties that are most 

adapted to the stress factors of the environment of the Kazakhstan Aral Sea region. In this 

regard, for the first time, scientists of the Kazakh Research Institute of Rice named after I. 

Zhakhaev "in 2006, breeding work on barley was organized and launched in full, taking into 

account the peculiarities of the soil-climatic and agro-ecological conditions of the Aral Sea zone, 

analyzing the morpho-biological characteristics of released varieties, based on breeding and 

genetic parameters and directly practical work, a model was developed varieties of spring barley 

for saline soils of the Aral Sea region. As a result of the breeding work, five new salt- and 

drought-resistant varieties of spring barley were created, close to the developed variety model for 

the conditions of the Kazakhstan Aral Sea region. 

Research is carried out within the framework of program-targeted financing of scientific 

research of the Ministry of Agriculture of the Republic of Kazakhstan under scientific and 

technical programs BR06249214; BR10765056 çCreation of highly productive varieties and 

hybrids of grain crops based on the achievements of biotechnology-genetics-physiology-

biochemistry of plants for their sustainable production in various soil and climatic zones of 

Kazakhstanè. 

Research materials and methods. Formation of test nurseries in the successive links of 

the selection process - according to the method of "Complex program "Barley"" [16]. 

Phenological observations and biometric analysis, according to the VIR methodology [17]. 

Statistical processing of harvest data according to B. A. Dospekhov [18]. Determination of 

genetic and statistical parameters according to the method of Fedina M.A., Silis L.Ya. [19]. The 

severity of 32 traits (two-row forms) and 29 (multi-row) barley according to the UPOV method 

[20]. Determination of the qualitative composition of the grain will be carried out in the 

analytical laboratory of the Kazakh Research Institute of Agriculture and Crop Production: 

protein content by the Kjeldal method, starch - by the polar metric method. 

Kyzylorda region is located in the south of the republic along the lower reaches of the 

river. The Syr Darya occupies a significant part of the Turan lowland with a flat relief. In the 

west, it includes the northern and eastern parts of the Aral Sea, in the south - the northern part of 

the Kyzylkum desert, in the north - the Aral Karakum, Aryskum, and desert plateaus of the 

outskirts of Central Kazakhstan. The climate of the Kyzylorda region is sharply continental, with 

hot dry summers and cold winters with unstable snow cover. The average annual air temperature 

is 9.8ÁC. The climate of the region is very dry. The average annual precipitation is 129 mm. In 

some dry years, they can fall only 40-70 mm. The soil of the experimental plot is meadow-

marsh, typical for rice crop rotations in the region. The humus content is 1.73% and the high 

value of the dense residue is 1.15%. The type of salinity is sulfate, highly saline. The mechanical 

composition is medium loam. 

Research results.Studies have shown that the released varieties of spring barley Saule, 

Asem, and Zhuldyz, although they have signs of salt and drought resistance, are not fully 

adapted to the conditions of the agroecological zone of rice fields, which is associated with the 

morphological and biological characteristics of barley plants for this region. During phenological 

observations and structural analysis of barley samples in all nurseries, we studied quantitative 

and qualitative traits. 
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Long-term studies on monitoring the soil and climatic conditions of the Aral Sea region, 

based on the screening of morpho-biological traits in the context of zoned varieties and samples 

of local selection, taking into account the complex of breeding and genetic parameters and 

practical breeding work, a model of a spring barley variety was developed. It should be 

emphasized that the basis of this model is the parameters that are aimed at creating varieties with 

high salt and drought resistance. The most stable in terms of productivity were early maturing 

varieties, in which the formation of reproductive organs is completed before the onset of drought 

in the summer period. As a result of breeding and practical work, the created barley varieties 

represent a complex of productive traits and biological properties. To date, five new varieties of 

spring barley adapted to stress conditions have been created: Syr Aruy, Inkar, Kaisar, 

Shakhristan, and Altyn Aray, which are included in the State Register of Breeding Achievements 

of the Republic of Kazakhstan, patents have been obtained (table 1). 
 

Table 1 ï Characteristics of varieties of spring barley breeding LLP "Kazakh Research 

Institute of Rice named after I. Zhakhaev". 

 

 

The reliability of the results obtained is substantiated by the use of modern genetic and 

statistical methods for the analysis of experimental data at all stages of research on collection and 

breeding samples. 

The spring barley variety Syr Aruy was created at the Kazakh Research Institute of Rice 

Growing named after. I. Zhakhaev by the method of individual selection from the hybrid 

population K-2701 X 24/80-3. Syr Aruy is an early maturing forage variety. The average yield is 

25.5 c/ha, exceeding the Asem standard by 7-9 c/ha with stable protein content in grain of at 

least 16.5% with a standard value of 11.8%. Showed adaptability to the stressful conditions of 

the Aral Sea region (salinization, late spring frosts, atmospheric drought, Fusarium root rot, 

common smut), expressed in high field germination (at least 80%) in combination with intensive 

 

Economically valuable features 

Name of varieties 

Syr Aruy Inkar Kaisar Shakhristan Altyn arai 

Vegetation period, days 70-75 76-79 65-70 76-82 75-79 

Plant height, cm 68-72 76-78 75-78 75-80 89-95 

Number of grains in an ear, pcs. 20-22 22-24 22-24 22-24 46-52 

Weight of 1000 seeds, g 40,0-41,2 42,0-44,2 40,0-41,5 40,0-41,6 38,5-41,2 

Grain nature, g/l 645 655 640,0 635,0 640,0 

Grain yield, % 73,6 75,6 75,0 72,4 75,0 

Protein content, % 16,0-16,5 15,0-15,5 16,0-16,5 14,0-14,5 15,8-16,2 

The number of essential amino 

acids, g/100 g 

35,9 33,4 35,4 34,4 34,7 

-lysine 4,0 3,8 4,1 3,9 4,0 

- methionine 1,5 1,9 1,9 1,9 1,4 

- tryptophan 1,5 1,2 1,3 1,2 2,1 

- valine 5,0 5,5 5,6 5,7 3,7 

- leucine 7,4 7,6 8,1 7,9 7,8 

-isoleucine 3,7 3,9 4,2 4,1 4,2 

-threonine 3,0 3,6 3,8 3,7 3,5 

-phenylalanine 4,8 5,7 6,1 5,9 6,2 

Potential yield, c/ha 30-35 33-37 33-35 34-38 40-42 
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growth in the initial phases of ontogenesis and the uniform flow of further phases of 

development. Due to the short growing season, the variety has time to fully mature before the 

onset of the summer drought. Zoned in the Kyzylorda region since 2011, it is recommended for 

cultivation in other unfavorable zones of Kazakhstan. Received patent No. 202 dated 

12/15/2011.  

The spring barley variety Inkar was created at the Kazakh Research Institute of Rice 

Growing named after I. Zhakhaev by the method of individual selection from a hybrid 

population 24/98 x 48/86-10. The mid-season variety Inkar, with a yield of 27.5 c/ha, exceeded 

the Asem standard by 9.0 c/ha and showed high resistance to early spring frosts, lodging, and 

shedding during over mature. It is characterized by intensive growth in the initial phases of 

ontogeny and an extended tillering-booting period of at least 24 days. Resistant to lodging, 

shedding, and Fusarium root rot. Zoned in the Kyzylorda region since 2014, it is recommended 

for cultivation in other unfavorable zones of Kazakhstan. Patent No. 515 dated February 24, 

2015, was received. 

The spring barley variety Kaisar was created at the Kazakh Research Institute of Rice 

Growing named after I.Zhakhaev by the method of individual selection from a hybrid population 

of 520645 x 93/80-1. Distinctive features of the Kaisar variety are its precocity in combination 

with high productivity on saline soils, due to high field germination of at least 80%, growth 

intensity at the initial stages of ontogenesis, the duration of the tillering-booting period of at least 

20 days, resistance to atmospheric drought, salinity and late spring frosts. Resistant to dusty and 

hard smut, susceptibility to Fusarium root rot in wet years does not exceed 1 point. The average 

grain yield of the Kaisar variety for 3 years of competitive variety testing was 27.6 centners per 

hectare, with the yield of the Asem standard - 20.2 centners per hectare, with protein content in 

grain with stable indicators over the years in the range of 15.7 - 15.8%, which is 3.4% higher 

than the standard. The variety is recommended for cultivation on saline soils. 

The spring barley variety Shakhristan was created at the Kazakh Research Institute of 

Rice Growing named after I. Zhakhaev together with the Institute of Plant Biology and 

Biotechnology, bred by hybridization and subsequent directional selection from the hybrid 

population of Harrington x MT960225 (Stark x Baronesse). The variety belongs to the mid-

season group. The growing season is 79 days. The average yield for the years of competitive 

variety testing was 29.8 q/ha. Weight of 1000 grains 41.6 gr. The variety is highly resistant to 

salinity, too late spring frosts, and is able to withstand a long absence of precipitation and high 

temperatures during the tillering period. Resistant to dusty and hard smut, susceptibility to 

Fusarium root rot in wet years does not exceed 1 point. The elongation of the tillering-booting 

period is on average 22-24 days, which has a positive effect on the formation of generative 

organs; on the ear Zoned in the Kyzylorda region since 2016, it is recommended for cultivation 

in other unfavorable zones of Kazakhstan. 

The Altyn arai variety was created at the Kazakh Research Institute of Rice Growing 

named after I.Zhakhaev by the method of individual selection from the hybrid population 

Aths|Lignee 686 (5-22) x Asem. Distinctive features of the Altyn arai variety are its precocity 

combined with high productivity on saline soils, due to high field germination of at least 80%, 

growth intensity at the initial stages of ontogenesis, the duration of the ñtillering-bootingò period 

of 22-26 days, resistance to atmospheric drought, salinity and late spring frosts. Plant height of at 

least 80.0 cm in combination with resistance to lodging. Tolerant to dusty and hard smut, 

susceptibility to Fusarium root rot in wet years does not exceed 1 point. The average grain yield 

of the Altyn arai variety for 3 years of competitive variety testing was 33.6 centners per hectare, 

with the yield of the Syr Aruy standard - 23.5 centners per hectare, with protein content in grain 

with stable indicators over the years in the range of 15.8 - 16, 2%, which is 3.5% higher than the 

standard. The variety is recommended for cultivation in Kyzylorda, North Kazakhstan, and 

Pavlodar regions. 
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A ï spring barley variety Syr Aruy 

 
ɹ ï A ï spring barley variety Inkar 

 
ɺ ï A ï spring barley variety Kaisar 

 
ɻ ï A ï spring barley variety Shakhristan 

 
ɼ ï A ï spring barley variety Altyn arai 

 
General view of barley breeding nurseries, research 

and production station of LLP "Kazakh Research 

Institute of Rice Growing named after I. Zhakhaev" 

 

 

Figure 1. Breeding achievements of the Kazakh Research  

Institute of Rice named after I. Zhakhaev 
 

 

At this stage, 20 varieties are being studied in the competitive nursery in comparison with 

the zoned variety of Syr Aruy. During the tillering and wax ripeness, a field assessment and 

rejection were carried out. The varieties were evaluated according to their general condition and 
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disease damage. All samples were removed and evaluated in the laboratory. According to the 

results of a comprehensive assessment, sample 164/99-4L was selected, which had a significant 

increase in yield, and two numbers were distinguished, which are shown in table 2 and figure 2. 
 

Table 2 ï Characteristics of the allocated numbers in the competitive variety testing, 2021-

2022. 
 

Signs and properties ʉʳʨ ɸʨʫʳ-

ʩʪʘʥʜʘʨʪ 

164/99-4L 9/06-54ʂ 11/09-1ʂ ʅʉʈ05 

Period before earing, days 48 46 42 50 1,13 

Growing season, days 70 72 75 80 1,08 

Field germination, % 75,1 79,4 78,5 80,1 1,21 

Plant height, cm 70,8 76,0 80,2 80,2 1,12 

Length of the last internode, cm 15,5 17,5 19,4 20,5 1,05 

Ear length, cm 7,0 7,5 7,2 7,2 0,12 

Number of grains in an ear, pcs. 20,5 24,5 42,5 22,2 1,09 

Number of productive stems per 1 m2 335 400 330 360 1,95 

Weight of 1000 grains, g 40,8 42,0 39,8 41,7 0,2 

Grain weight per ear, g 0,83 1,03 1,53 0,93 0,17 

Yield, kg/ha 12,0 17,5 18,2 17,3 1,22 

The area of the flag sheet, cm 2,56 2,75 3,48 2,68 0,23 

Resistance to: lodging 9 9 9 9 - 

atmospheric drought 9 9 9 9 - 

root rot 1 1 1 1 - 

hard smut 1 1 1 1 - 

Protein content, %  14,0 15,0 14,5 14,0 - 

Starch content, % 67,5 65,9 67,2 67,0 - 
 

 

The distinctive features of the selected samples are their early maturation in combination 

with high productivity on saline soils, due to high field germination of at least 80%, the intensity 

of growth at the initial stages of ontogenesis, the duration of the "tillering ï tubing" period of 22-

26 days, resistance to atmospheric drought, salinization and to late spring frosts. 

 

  

a) manual sowing of varieties in a competitive 

nursery (plot area of 20 m
2
) 

b) perspective number 164/99-4L 

Figure 2. Nursery of competitive variety testing 
 

 

Thus, carrying out theoretical studies based on laboratory methods with confirmation by 

field tests made it possible to create new adaptive varieties of local selection, which, in 

conditions of salinity, moisture deficiency, nutrients, and low spring temperatures, show better 

results in comparison with varieties previously released in the Kyzylorda region, for due to more 
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efficient use of the bioclimatic potential of the Aral Sea region. The early maturity of new 

varieties of barley determines the expediency of expanding their sown areas in the northern 

regions of Kazakhstan, in addition, their high-stress resistance to abiotic factors increases their 

competitiveness in the context of the approaching global warming. This is evidenced by the 

results of ecological variety testing of these varieties in the Pavlodar and North Kazakhstan 

regions of Kazakhstan. 

The introduction of new adaptive varieties of fodder crops will ensure an increase in yield 

by 5-10 c/ha or more, for example, innovative varieties of locally bred barley have a high protein 

content in grain of at least 15.0% (foreign varieties form no more than 11.0% of protein ), which 

will increase the yield of feed protein per unit area. At the same time, economic efficiency per 

hectare with a minimum yield increase of 5 centners per hectare will be at least 40,000 tenge. At 

the same time, their invaluable role in the conditions of the growing shortage of water resources 

should be emphasized. Thus, due to the ability of diversification crops to conserve moisture in 

arid conditions, using the natural moisture of the soil after rice, they are able to form a high yield 

without single irrigation, which helps save 6000 m3 of water per hectare. 

Thus, the introduction of salt- and drought-resistant barley varieties into production, which 

has agronomic resistance to environmental stress factors, will have a positive environmental and 

economic effect on the production of grain fodder in environmentally unfavorable conditions in 

Kazakhstan. 
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 רɸʈʇɸ ʉɽʃɽʂʎʀʗʉʓʅʓ פɼɸʁʓʅɼɸ ɾɸɿɼʓנʓɿʓʃʆʈɼɸ ʆɹʃʓʉʓ ɾɸפ

ʅᴄʊʀɾɽʃɽʈɯ 
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1
, ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ סʳʣʳʤʜʘʨʳʥʳש ʜʦʢʪʦʨʳ, ʧʨʦʬʝʩʩʦʨ 

ʉʘʚʠʥ ʊ.ɺ.
2
, ʙʠʦʣʦʛʠʷ rס ʣʳʤʜʘʨʳʥʳש ʢʘʥʜʠʜʘʪʳ 

ɼʝʤʝʩʥ̔ʦʚʘɸ.ɸ.
1
, PhD 

ɹʘʡʪʘʥʘʪʦʚʘ ɸ.ʂ.
1
. 

ᴆʤʽʨʪʘʡ ɹ.פ.
1
. 

 
1
ʓ.ɾʘϨʘʝʚ ʘʪʳʥʜʘϤʳ ϧʘʟʘϨ ʢϮʨʽʰ ʰʘʨʫʘʰʳʣʳϤʳ Ϥʳʣʳʤʠ-ʟʝʨʪʪʝʫ ʠʥʩʪʠʪʫʪʳ, 

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

ʈʝʩʧʫʙʣʠʢʘʩʳ 

 

ɸשʜʘʪʧʘ. ɸʫʜʘʥʜʘʩʪʳʨʳʣסʘʥ ʩʦʨʪʪʘʨ ʤʝʥ ʞʝʨʛʽʣʽʢʪʽ ʩʝʣʝʢʮʠʷ װʣʛʽʣʝʨʜʽש ʤʦʨʬʦ-

ʙʠʦʣʦʛʠʷʣʳץ ʙʝʣʛʽʣʝʨʜʽש ʩʢʨʠʥʠʥʛʽ ʥʝʛʽʟʽʥʜʝ, ɸʨʘʣ ᴇשʽʨʽʥʽש ʪʦʧʳʨʘץ-ʢʣʠʤʘʪʪʳץ ʞʘסʜʘʡʣʘʨʳʥʳש 

ʤʦʥʠʪʦʨʠʥʛʽ ʙʦʡʳʥʰʘ ʞᴅʥʝ ʩʝʣʝʢʮʠʷʣʳץ-ʛʝʥʝʪʠʢʘʣʳץ ʧʘʨʘʤʝʪʨʣʝʨ ʢʝʰʝʥʽ ʤʝʥ ʧʨʘʢʪʠʢʘʣʳץ 

ʩʝʣʝʢʮʠʷʣʳץ ʞײʤʳʩʪʳ ʝʩʢʝʨʝ ʦʪʳʨʳʧ ʞʘʟʜʳץ ʘʨʧʘ ʩʦʨʪʳʥʳש ʤʦʜʝʣʽ ᴅʟʽʨʣʝʥʜʽ. ɹײʣ ʤʦʜʝʣʴʜʽש 

ʥʝʛʽʟʽ  ʪײʟʜʳʣʳץץʘ, ײץʨסʘץʰʳʣʳץץʘ ʪᴇʟʽʤʜʽ ʝʨʪʝ ʧʽʩʝʪʽʥ ʩʦʨʪʪʘʨʜʳ ײץʨʫסʘ ʙʘסʳʪʪʘʣסʘʥ, ʦʣʘʨʜʳש 

ʨʝʧʨʦʜʫʢʪʠʚʪʽ ʦʨʛʘʥʜʘʨʳ ץʘʣʳʧʪʘʩʪʳʨʫʳ ʞʘʟסʳ ʢʝʟʝשʥʽײץ שʨסʘץʰʳʣʳסʳ ʙʘʩʪʘʣסʘʥסʘ ʜʝʡʽʥ 

ʘʷץʪʘʣʘʜʳ. ɿʝʨʪʪʝʫ ʤʘץʩʘʪʳ ï ʞʝʤʜʽʢ ʜʘץʳʣʜʘʨ ᴇʥʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫ, פʘʟʘץʩʪʘʥʥʳש ʵʢʦʣʦʛʠʷʣʳץ 

 ,ʨʘ ʘʣʘʪʳʥײʘʨʩʳ ʪץ ʜʘʡʳʥʜʘ ᴇʩʽʧ, ᴇʥʽʤʜʽʣʽʛʽ ʤʝʥ ʜᴅʥ ʩʘʧʘʩʳ ʙʦʡʳʥʰʘ ʙᴅʩʝʢʝʣʝʩʪʽʢʢʝסʦʣʘʡʩʳʟ ʞʘץ

ʩʪʨʝʩʩʪʽʢ ʞʘסʜʘʡסʘ ʪᴇʟʽʤʜʽ ʞʝʤʜʽʢ ʙʘסʳʪʪʘסʳ ʘʨʧʘʥʳש ʞʘשʘ ʩʦʨʪʪʘʨʳʥ ʰʳסʘʨʫ ʘʨץʳʣʳ ʨʳʥʦʢץʘ 

ʞʘשʘ סʳʣʳʤʠ-ʪʝʭʥʠʢʘʣʳץ ᴇʥʽʤ ʙʝʨʫ. ʉʝʣʝʢʮʠʷʣʳץ-ʧʨʘʢʪʠʢʘʣʳץ ʞײʤʳʩʪʳש ʥᴅʪʠʞʝʩʽʥʜʝ ʉʳʨ 

ɸʨʫʳ, ʀʥʢʘʨ, פʘʡʩʘʨ, ʐʘʭʨʠʩʪʘʥ, ɸʣʪʳʥ ʘʨʘʡ ʩʠʷץʪʳ ʞʘʟʜʳץ ʘʨʧʘʥʳש ʙʝʩ ʞʘשʘ ʩʦʨʪʳ 

ʰʳסʘʨʳʣʜʳ. ʆʣʘʨ פʈ ʉʝʣʝʢʮʠʷʣʳץ ʞʝʪʽʩʪʽʢʪʝʨʜʽש ʤʝʤʣʝʢʝʪʪʽʢ ʪʽʟʽʣʽʤʽʥʝ ʝʥʛʽʟʽʣʽʧ, ʧʘʪʝʥʪʪʝʨ 

ʘʣʳʥʜʳ. 

ʂʽʣʪʪʽʢ ʩϺʟʜʝʨ:ʩʝʣʝʢʮʠʷ, ʩʦʨʪ, ʪײʟʜʘʥʫ, ʙʝʡʽʤʜʝʣʫ, ʘץʫʳʟ, ʝʨʪʝ ʧʽʩʫ 

 

ʈɽɿʋʃʔʊɸʊʓ ʉɽʃɽʂʎʀʀ ʗʈʆɺʆɻʆ ʗʏʄɽʅʗ ɺ ʋʉʃʆɺʀʗʍ 

ʂʓɿʓʃʆʈɼʀʅʉʂʆʁ ʆɹʃɸʉʊʀ 
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1
, ʜʦʢʪʦʨ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

ʉʘʚʠʥ ʊ.ɺ.
2
, ʢʘʥʜʠʜʘʪ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ 
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ɼʝʤʝʩʠʥʦʚʘɸ.ɸ.
1
, PhD 

ɹʘʡʪʘʥʘʪʦʚʘ ɸ.ʂ.
1
. 

ʋʤʠʨʪʘʡ ɹ.ʂ.
1
. 

 
1
ʂʘʟʘʭʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʨʠʩʦʚʦʜʩʪʚʘ ʠʤ.ʀ.ɾʘʭʘʝʚʘ, 

ʛ.ʂʳʟʳʣʦʨʜʘ, ʈʝʩʧʫʙʣʠʢʘ ʂʘʟʘʭʩʪʘʥ 
2
ʂʘʟʘʭʩʢʠʡ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʉ. ʉʝʡʬʫʣʣʠʥʘ, ʛ. ɸʩʪʘʥʘ,  

ʈʝʩʧʫʙʣʠʢʘʂʘʟʘʭʩʪʘʥ 

  

ɸʥʥʦʪʘʮʠʷ. ʄʥʦʛʦʣʝʪʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʤʦʥʠʪʦʨʠʥʛʫ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ 

ʫʩʣʦʚʠʡ ʨʝʛʠʦʥʘ ʇʨʠʘʨʘʣʴʷ, ʥʘ ʦʩʥʦʚʝ ʩʢʨʠʥʠʥʛʘ ʤʦʨʬʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʚ ʨʘʟʨʝʟʝ  

ʨʘʡʦʥʠʨʦʚʘʥʥʳʭ ʩʦʨʪʦʚ ʠ ʦʙʨʘʟʮʦʚ ʤʝʩʪʥʦʡ ʩʝʣʝʢʮʠʠ, ʩ ʫʯʝʪʦʤ ʢʦʤʧʣʝʢʩʘ ʩʝʣʝʢʮʠʦʥʥʦ-

ʛʝʥʝʪʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʠ ʧʨʘʢʪʠʯʝʩʢʦʡ ʩʝʣʝʢʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʙʳʣʘ  ʨʘʟʨʘʙʦʪʘʥʘ ʤʦʜʝʣʴ ʩʦʨʪʘ 

ʷʨʦʚʦʛʦ ʷʯʤʝʥʷ. ʂʣʶʯʝʚʦʡ ʦʩʥʦʚʦʡ ʜʘʥʥʦʡ ʤʦʜʝʣʠ ʷʚʣʷʶʪʩʷ ʧʘʨʘʤʝʪʨʳ, ʢʦʪʦʨʳʝ ʥʘʧʨʘʚʣʝʥʳ ʥʘ 

ʩʦʟʜʘʥʠʝ ʩʢʦʨʦʩʧʝʣʳʭ ʩʦʨʪʦʚ ʩ ʚʳʩʦʢʦʡ ʩʦʣʝ-, ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʦʩʪʴʶ, ʫ ʢʦʪʦʨʳʭ ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʨʝʧʨʦʜʫʢʪʠʚʥʳʭ ʦʨʛʘʥʦʚ ʟʘʚʝʨʰʘʝʪʩʷ ʜʦ ʥʘʩʪʫʧʣʝʥʠʷ ʟʘʩʫʭʠ ʣʝʪʥʝʛʦ ʧʝʨʠʦʜʘ. ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ï ʧʦʚʳʰʝʥʠʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʟʝʨʥʦʬʫʨʘʞʥʳʭ ʢʫʣʴʪʫʨ, ʚʳʚʦʜ ʥʘ ʨʳʥʦʢ ʥʦʚʦʡ ʥʘʫʯʥʦ-

ʪʝʭʥʠʯʝʩʢʦʡ ʧʨʦʜʫʢʮʠʠ ʧʫʪʝʤ ʩʦʟʜʘʥʠʷ ʫʩʪʦʡʯʠʚʳʭ ʢ ʩʪʨʝʩʩʦʚʳʤ ʬʘʢʪʦʨʘʤ ʩʨʝʜʳ ʩʦʨʪʦʚ ʷʯʤʝʥʷ 

ʢʦʨʤʦʚʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ, ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʳʭ ʧʦ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, ʢʘʯʝʩʪʚʫ ʟʝʨʥʘ ʧʨʠ 

ʚʦʟʜʝʣʳʚʘʥʠʠ ʚ ʵʢʦʣʦʛʠʯʝʩʢʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʷʭ ʂʘʟʘʭʩʪʘʥʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʝʣʝʢʮʠʦʥʥʦ-

ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʘʙʦʪʳ ʩʦʟʜʘʥʦ ʧʷʪʴ ʥʦʚʳʭ ʘʜʘʧʪʠʨʦʚʘʥʥʳʭ ʢ ʩʪʨʝʩʩʦʚʳʤ ʫʩʣʦʚʠʷʤ ʩʦʨʪʘ ʷʨʦʚʦʛʦ 

ʷʯʤʝʥʷ: ʉʳʨ ɸʨʫʳ, ʀʥʢʘʨ, ʂʘʡʩʘʨ, ʐʘʭʨʠʩʪʘʥ, ɸʣʪʳʥ ʘʨʘʡ, ʩʦʯʝʪʘʶʱʠʝ ʢoʤʧʣeʢc ʧʨʦʜʫʢʪʠʚʥʳʭ 

ʧʨʠʟʥʘʢʦʚ ʠ ʮʝʥʥʳʭ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ. ʉʦʨʪʘ ʚʥʝʩʝʥʳ ʚ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʨʝʝʩʪʨ 

ʩʝʣʝʢʮʠʦʥʥʳʭ ʜʦʩʪʠʞʝʥʠʡ ʈʂ, ʧʦʣʫʯʝʥʳ ʧʘʪʝʥʪʳ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʝʣʝʢʮʠʷ, ʩʦʨʪ, ʟʘʩʦʣʝʥʠʝ, ʘʜʘʧʪʠʚʥʦʩʪʴ, ʧʨʦʪʝʠʥ, ʩʢʦʨʦʩʧʝʣʦʩʪʴ. 
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ʋɼʂ 631.8.022.3 

  

ʇʈʆɼʋʂʊʀɺʅʆʉʊʔ ʆɿʀʄʆʁ ʇʐɽʅʀʎʓ ɺ ɿɸɺʀʉʀʄʆʉʊʀ ʆʊ 

ʇʈʀʄɽʅɽʅʀʗ ʋɼʆɹʈɽʅʀʁ ɺ ɿʆʅɽ ʆɹɽʉʇɽʏɽʅʅʆʁ ɹʆɻɸʈʓ ʖɾʅʆɻʆ 
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1
ʊʆʆ çʖʛʦ-ɿʘʧʘʜʥʳʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʠ 

ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘè, ʛ.ʐʳʤʢʝʥʪ, ʈʝʩʧʫʙʣʠʢʘ ʂʘʟʘʭʩʪʘʥ 
2
ʊʫʨʢʝʩʪʘʥʩʢʠʡ ʚʳʩʰʠʡ ʤʥʦʛʦʧʨʦʬʠʣʴʥʳʡ ʘʛʨʘʨʥʳʡ ʢʦʣʣʝʜʞ,ʛ.ʊʫʨʢʝʩʪʘʥ, ʈʝʩʧʫʙʣʠʢʘ ʂʘʟʘʭʩʪʘʥ 

 

ɸʥʥʦʪʘʮʠʷ. ʄʥʦʛʦʣʝʪʥʠʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʫʯʝʥʳʭ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ 

ʣʠʤʠʪʠʨʫʶʱʠʭ ʬʘʢʪʦʨʦʚ, ʨʝʛʫʣʠʨʫʱʠʭ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ, ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʚ 

ʧʦʯʚʝ ʵʣʝʤʝʥʪʦʚ ʧʠʪʘʥʠʷ ʨʘʩʪʝʥʠʡ. ɺʦʟʜʝʣʳʚʘʥʠʝ ʠʥʪʝʥʩʠʚʥʳʭ ʩʦʨʪʦʚ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ 

ʦʪʣʠʯʘʝʪʩʷ ʧʦʚʳʰʝʥʥʳʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ ʢ ʧʠʱʠ ʠ ʧʨʠ ʠʭ ʦʧʪʠʤʠʟʘʮʠʠ ʚ ʩʦʩʪʦʷʥʠʠ ʩʬʦʨʤʠʨʦʚʘʪʴ 

ʚʳʩʦʢʠʡ ʫʨʦʞʘʡ. 

ʇʦʵʪʦʤʫ, ʨʘʟʨʘʙʦʪʢʘ ʧʨʠʝʤʦʚ ʧʨʠʤʝʥʝʥʠʷ ʫʜʦʙʨʝʥʠʡ ʧʨʠ ʥʫʣʝʚʦʡ ʦʙʨʘʙʦʪʢʝ ʦʟʠʤʦʡ 

ʧʰʝʥʠʮʳ ʚ ʫʩʣʦʚʠʷʭ ʙʦʛʘʨʥʦʛʦ ʟʝʤʣʝʜʝʣʠʷ ʧʨʠ ʜʝʬʠʮʠʪʝ ʧʦʯʚʝʥʥʦʡ ʚʣʘʛʠ ʩ ʚʳʙʦʨʦʤ ʥʘʠʙʦʣʝʝ 

ʨʘʮʠʦʥʘʣʴʥʳʭ ʥʦʨʤ ʩʪʠʤʫʣʷʪʦʨʦʚ ʨʦʩʪʘ, ʤʠʢʨʦʫʜʦʙʨʝʥʠʡ, ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ ʚ 

ʩʨʘʚʥʠʪʝʣʴʥʦʤ ʠʟʫʯʝʥʠʠ ʩ ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʤʠ ʥʦʨʤʘʤʠ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ, ʘ ʪʘʢʞʝ ʩ 

ʠʩʧʳʪʘʥʠʝʤ ʩʠʩʪʝʤʥʳʭ ʛʝʨʙʠʮʠʜʦʚ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ʧʨʝʜʩʪʘʚʣʷʶʪ ʦʩʦʙʳʡ ʠʥʪʝʨʝʩ ʜʣʷ ʥʘʫʢʠ ʠ 

ʠʤʝʶʪ ʚʘʞʥʫʶ ʧʨʘʢʪʠʯʝʩʢʫʶ ʟʥʘʯʠʤʦʩʪʴ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʟʝʨʥʘ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ. 

ʊʘʢ, ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʜʚʫʭʣʝʪʥʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʣʫʯʝʥʳ ʚʧʦʣʥʝ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʝ 

ʫʨʦʞʘʠ ʟʝʨʥʘ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʥʘ ʫʨʦʚʥʝ 15,8 ʮ/ʛʘ ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʩʝʤʷʥ 

ʩʪʠʤʫʣʷʪʦʨʦʤ ʨʦʩʪʘ ɺʳʤʧʝʣ - 0,5 ʣ/ʪ ʠ ʩ ʤʠʢʨʦʫʜʦʙʨʝʥʠʝʤ  ʆʨʘʢʫʣ ʩʝʤʝʥʘ 1,0 ʣ/ʪ ʚ ʤʦʤʝʥʪ 

ʧʨʦʪʨʘʚʣʠʚʘʥʠʷ ʬʫʥʛʠʮʠʜʦʤ  ɹʫʥʢʝʨ ʚ ʥʦʨʤʝ 0,4 ʣ/ʪ, ʧʨʠ ʨʘʥʥʝʚʝʩʝʥʥʝʡ ʦʙʨʘʙʦʪʢʠ ʧʦʩʝʚʦʚ ʚ ʬʘʟʝ 

ʢʫʱʝʥʠʷ ʩʦ ʩʪʠʤʫʣʷʪʦʨʦʤ ʨʦʩʪʘ ɺʳʤʧʝʣ - 0,5 ʣ/ʛʘ, ʤʠʢʨʦʫʜʦʙʨʝʥʠʝʤ ʆʨʘʢʫʣ ʤʫʣʴʪʠʢʦʤʧʣʝʢʩ ï 

2,0 ʣ/ʛʘ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʧʦʚʳʰʝʥʠʶ ʫʨʦʞʘʡʥʦʩʪʠ ʟʝʨʥʘ ʥʘ 7,0 ʮ/ʛʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʢʦʥʪʨʦʣʴʥʳʤ ʥʝʦʙʨʘʙʦʪʘʥʥʳʤ ʚʘʨʠʘʥʪʦʤ ʦʧʳʪʘ. ɺʧʦʣʥʝ ʭʦʨʦʰʠʡ ʫʨʦʞʘʡ ʟʝʨʥʘ 18,4 ʮ/ʛʘ ʟʘ ʜʚʘ 

ʛʦʜʘ ʦʙʝʩʧʝʯʠʚʘʣʠʩʴ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʩʝʤʷʥ ʚʳʰʝʥʘʟʚʘʥʥʳʤʠ ʧʨʝʧʘʨʘʪʘʤʠ ʠ ʜʚʫʭʢʨʘʪʥʦʡ 

ʦʙʨʘʙʦʪʢʦʡ ʧʦʩʝʚʦʚ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʚ ʬʘʟʝ ʨʘʥʥʝʚʝʩʝʥʥʦʛʦ ʢʫʱʝʥʠʷ ʩ ʦʙʨʘʙʦʪʢʦʡ ʧʦʩʝʚʦʚ 

ʛʝʨʙʠʮʠʜʦʤ çɹʘʣʝʨʠʥʘè 0,5 ʣ/ʛʘ ʠ ʚ ʬʘʟʝ ʬʣʘʛʦʚʦʛʦ ʣʠʩʪʘ ʩʪʠʤʫʣʷʪʦʨʦʤ ʨʦʩʪʘ ɺʳʤʧʝʣ ï 0,5 ʣ/ʛʘ ʠ 

ʤʠʢʨʦʫʜʦʙʨʝʥʠʷʤ ʆʨʘʢʫʣ ʤʫʣʴʪʠʢʦʤʧʣʝʢʩ ʚ ʥʦʨʤʝ 2,0 ʣ/ʛʘ  ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʥʦʨʤʘʤʠ ʨʘʩʭʦʜʘ 

ʨʘʙʦʯʝʡ ʞʠʜʢʦʩʪʠ 250 ʣ/ʛʘ ʩʦʛʣʘʩʥʦ ʩʭʝʤʳ ʦʧʳʪʦʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʟʠʤʘʷ ʧʰʝʥʠʮʘ, ʥʫʣʝʚʘʷ ʪʝʭʥʦʣʦʛʠʷ, ʩʪʠʤʫʣʷʪʦʨ ʨʦʩʪʘ, ʙʠʦʫʜʦʙʨʝʥʠʷ, 

ʤʠʢʨʦʫʜʦʙʨʝʥʠʷ, ʤʠʥʝʨʘʣʴʥʳʝ ʫʜʦʙʨʝʥʠʷ, ʟʘʩʦʨʝʥʥʦʩʪʴ, ʧʨʦʜʫʢʪʠʚʥʘʷ ʚʣʘʛʘ. 

 

ɺʚʝʜʝʥʠʝ. ɺ ʥʦʚʳʭ ʬʦʨʤʘʭ ʘʛʨʦʬʦʨʤʠʨʦʚʘʥʠʡ, ʦʩʦʙʝʥʥʦ ʚ ʤʝʣʢʠʭ ʠ ʩʨʝʜʥʠʭ 

ʢʨʝʩʪʴʷʥʩʢʠʭ ʭʦʟʷʡʩʪʚʘʭ, ʚʚʠʜʫ ʦʙʲʝʢʪʠʚʥʳʭ ʠ ʩʫʙʲʝʢʪʠʚʥʳʭ ʧʨʠʯʠʥ ʦʙʳʯʥʘʷ ʨʝʢʦʤʝʥ-

ʜʫʝʤʘʷ ʘʛʨʦʪʝʭʥʦʣʦʛʠʷ ʚʦʟʜʝʣʳʚʘʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʥʝ ʚʳʜʝʨʞʠʚʘʝʪʩʷ ʧʦ 

ʧʨʠʯʠʥʝ ʩʣʘʙʦʡ ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʦʩʥʘʱʝʥʥʦʩʪʠ. ʇʦʵʪʦʤʫ, ʧʦ ʚʝʣʝʥʠʶ ʚʨʝʤʝʥʠ ʠ 

ʩʣʦʞʠʚʰʠʤʩʷ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘʤ ʚ ʘʛʨʘʨʥʦʤ ʩʝʢʪʦʨʝ ʵʢʦʥʦʤʠʢʠ ʪʨʝʙʫʝʪʩʷ ʧʝʨʝʩʤʦʪʨʝʪʴ 

ʩʠʩʪʝʤʫ ʟʝʤʣʝʜʝʣʠʷ ʩ ʤʠʥʠʤʘʣʠʟʘʮʠʝʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʜʦ No-Till  ʪʝʭʥʦʣʦʛʠʡ. 

ɺ ʫʩʣʦʚʠʷʭ ʶʛʘ ʂʘʟʘʭʩʪʘʥʘ ʦʩʥʦʚʥʳʤ ʣʠʤʠʪʠʨʫʶʱʠʤ ʬʘʢʪʦʨʦʤ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ  ʢʫʣʴʪʫʨ ʷʚʣʷʝʪʩʷ ʧʦʯʚʝʥʥʘʷ ʚʣʘʛʘ, ʪʘʢ ʢʘʢ ʟʘ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ 
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ʚʳʧʘʜʘʝʪ ʥʝʜʦʩʪʘʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ, ʘ ʠʤʝʶʱʠʡʩʷ ʚ ʧʦʯʚʝ ʟʘʧʘʩ 

ʚʣʘʛʠ ʟʘ ʩʯʝʪ ʦʩʝʥʥʝ-ʟʠʤʥʠʭ ʦʩʘʜʢʦʚ ʥʝ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʚʦʜʦʧʦʪʨʝʙʥʦʩʪʴ ʢʫʣʴʪʫʨ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʣʠʤʠʪʠʨʫʶʱʠʭ ʬʘʢʪʦʨʦʚ, ʨʝʛʫʣʠʨʫʱʠʭ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ, ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʚ ʧʦʯʚʝ ʵʣʝʤʝʥʪʦʤ ʧʠʪʘʥʠʷ 

ʨʘʩʪʝʥʠʡ. ɺʦʟʜʝʣʳʚʘʥʠʝ ʠʥʪʝʥʩʠʚʥʳʭ ʩʦʨʪʦʚ ʟʝʨʥʦʚʳʭ ʦʪʣʠʯʘʝʪʩʷ ʧʦʚʳʰʝʥʥʳʤʠ 

ʪʨʝʙʦʚʘʥʠʷʤʠ ʢ ʫʩʣʦʚʠʷʤ ʧʠʪʘʥʠʷ ʠ ʪʦʣʴʢʦ ʧʨʠ ʧʦʣʥʦʤ  ʠ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʤ ʦʙʝʩʧʝʯʝʥʠʠ 

ʧʠʪʘʪʝʣʴʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ ʚ ʩʦʩʪʦʷʥʠʠ ʬʦʨʤʠʨʦʚʘʪʴ ʚʳʩʦʢʠʝ ʫʨʦʞʘʠ.  

ɻʣʦʙʘʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ ʚ ʩʪʦʨʦʥʫ ʧʦʪʝʧʣʝʥʠʷ ʠ ʯʘʩʪʳʝ ʧʨʠʨʦʜʥʳʝ 

ʘʥʦʤʘʣʠʠ ʟʘ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʟʘʩʪʘʚʣʷʶʪ ʟʘʜʫʤʘʪʴʩʷ ʚʩʝʤʫ ʯʝʣʦʚʝʯʝʩʪʚʫ ʦ ʩʦʭʨʘʥʝʥʠʠ 

ʵʢʦʣʦʛʠʠ ʠ ʧʦʯʚ. ʋʯʝʥʳʤʠ ʤʠʨʦʚʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʧʨʦʙʣʝʤʳ ʩʦʭʨʘʥʝʥʠʷ ʧʦʯʚʳ ʠ ʝʝ 

ʧʣʦʜʦʨʦʜʥʦʛʦ ʩʣʦʷ, ʘ ʪʘʢʞʝ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʚ ʘʛʨʦʮʝʥʦʟʘʭ, ʟʘʩʪʘʚʣʷʶʪ ʠʩʢʘʪʴ 

ʥʦʚʳʝ ʧʦʜʭʦʜʳ ʢ ʩʠʩʪʝʤʝ ʟʝʤʣʝʜʝʣʠʷ. ɺʝʜʴ ʚʩʝʤ ʠʟʚʝʩʪʥʦ, ʛʜʝ ʜʝʚʩʪʚʝʥʥʘʷ ʧʨʠʨʦʜʘ, 

ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝ ʨʘʩʪʠʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʩʦʭʨʘʥʠʣʠʩʴ, ʜʘʞʝ ʝʩʪʴ ʪʝʥʜʝʥʮʠʷ ʫʣʫʯʰʝʥʠʷ ʠʭ 

ʧʦʣʝʟʥʦʛʦ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ, ʙʦʣʝʝ ʪʦʛʦ ʥʘ ʥʝʪʨʦʥʫʪʳʭ (ʥʝʦʙʨʘʙʦʪʘʥʥʳʭ) ʟʝʤʣʷʭ 

ʧʦʚʳʰʘʝʪʩʷ ʧʣʦʜʦʨʦʜʠʝ ʠ ʥʝ ʥʘʙʣʶʜʘʝʪʩʷ ʜʝʛʨʘʜʘʮʠʷ ʧʦʯʚ. 

ʈʝʟʫʣʴʪʘʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ɼ.ɺ. ʉʪʘʨʠʢʦʚʦʡ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʩʪʠʤʫʣʷʪʦʨʦʚ, ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ ʠ ʤʠʢʨʦʫʜʦʙʨʝʥʠʡ ʥʘ ʧʦʩʝʚʘʭ ʨʘʟʥʳʭ ʩʦʨʪʦʚ 

ʦʟʠʤʦʡ ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ ʚʳʷʚʣʝʥʦ ʠʭ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ ʢʘʯʝʩʪʚʘ ʟʝʨʥʘ. ʅʘʠʙʦʣʴʰʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʨʥʘ  ʩʬʦʨʤʠʨʦʚʘʣʘʩʴ ʧʨʠ 

ʦʙʨʘʙʦʪʢʝ ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʧʨʝʧʘʨʘʪʦʤ  çʕʢʩʪʨʘʩʦʣè (8,02 ʪ/ʛʘ) ʠ ʤʠʢʨʦʫʜʦʙʨʝʥʠʝʤ 

çʅʫʪʨʠʚʘʥʪ ʧʣʶʩ ʩ ʘʤʠʥʦʢʘʪʦʤè (7,99 ʪ/ʛʘ), ʘ ʩʦʜʝʨʞʘʥʠʝ ʢʣʝʡʢʦʚʠʥʳ ʚ ʟʝʨʥʝ ʦʪʤʝʯʝʥʦ 

ʧʦʩʣʝ ʦʙʨʘʙʦʪʦʢ ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʧʨʝʧʘʨʘʪʦʤ çʕʢʦʛʝʣʴè (28,29%) ʠ ʩʪʠʤʫʣʷʪʦʨʦʤ 

çʈʘʟʦʨʤʠʥè (28,05%) [1]. 

ʇʦʣʦʞʠʪʝʣʴʥʦʝ ʜʝʡʩʪʚʠʝ ʩʪʠʤʫʣʷʪʦʨʘ ʨʦʩʪʘ ʥʘ ʨʘʟʚʠʪʠʝ ʨʘʩʪʝʥʠʡ ʚʳʷʚʣʝʥʦ ʚ 

ʦʧʳʪʘʭ ɸ.ʅ. ɹʦʥʜʘʨʝʥʢʦ. ʄʘʢʩʠʤʘʣʴʥʘʷ ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʦʙʝʩʧʝʯʠʚʘʣʘʩʴ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʤʧʣʝʢʩʥʦʛʦ ʩʪʠʤʫʣʠʨʫʶʱʝʛʦ ʫʜʦʙʨʝʥʠʷ ʄʘʩʪʝʨ ʠ ʘʥʪʠʩʪʨʝʩʩʦʚʦʛʦ 

ʩʪʠʤʫʣʷʪʦʨʘ ʨʦʩʪʘ ʄʝʛʘʬʦʣ (ɺ1) 5,3 ʪ/ʛʘ [2]. 

ʅʘʠʣʫʯʰʠʝ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʚʳʨʘʱʠʚʘʥʠʷ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʧʦʣʫʯʝʥʳ 

ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʙʠʦʫʜʦʙʨʝʥʠʷ çɸʛʨʦɺʝʨʤè, ʦʢʫʧʘʝʤʦʩʪʴ ʧʨʝʧʘʨʘʪʘ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʘ 

162,5% [3]. 

ʄʠʨʦʚʘʷ ʪʝʥʜʝʥʮʠʷ ʩʥʠʞʝʥʠʷ ʧʨʠʤʝʥʝʥʠʷ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʠ ʧʝʩʪʠʮʠʜʦʚ ʠ 

ʚʳʨʘʱʠʚʘʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʦʡ ʧʨʦʜʫʢʮʠʠ ʚʦ ʤʥʦʛʠʭ ʩʪʨʘʥʘʭ ʧʨʠʚʝʣʘ ʢ ʰʠʨʦʢʦʤʫ 

ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ ʙʠʦʧʨʝʧʘʨʘʪʦʚ. ɺ ʈʦʩʩʠʠ ʪʦʞʝ ʨʘʟʨʘʙʦʪʘʥʳ ʠ 

ʧʨʦʠʟʚʦʜʷʪʩʷ ʙʠʦʧʨʝʧʘʨʘʪʳ ʠ ʘʛʨʦʭʠʤʠʢʘʪʳ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʝ ʧʦʣʫʯʝʥʠʶ ʚʳʩʦʢʠʭ ʠ 

ʩʪʘʙʠʣʴʥʳʭ ʫʨʦʞʘʝʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ. ʅʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ 

ʧʝʨʝʟʠʤʦʚʘʚʰʠʭ ʨʘʩʪʝʥʠʡ ʦʪʤʝʯʝʥʦ ʥʘ ʚʘʨʠʘʥʪʘʭ, ʛʜʝ ʦʙʨʘʙʦʪʘʣʠ ʩʝʤʝʥʘ 

ɺʠʪʘʚʘʢʩ+ɸʟʦʪʦʚʠʪ+ʌʦʩʬʦʪʦʚʠʪ ʠ ɸʟʦʪʦʚʠʪ+ʌʦʩʬʘʪʦʚʠʪ [4]. 

ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʙʦʣʴʰʫʶ ʧʦʧʫʣʷʨʥʦʩʪʴ ʧʨʠʦʙʨʝʪʘʝʪ ʚʥʝʩʝʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ 

ʙʠʦʫʜʦʙʨʝʥʠʡ. ʊʘʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʧʨʝʧʘʨʘʪʦʚ ʧʦʟʚʦʣʷʝʪ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʧʠʪʘʥʠʝ 

ʨʘʩʪʝʥʠʡ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʚ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʝ ʛʦʜʳ, ʘ ʪʘʢʞʝ ʩʥʠʟʠʪʴ ʟʘʪʨʘʪʳ ʥʘ ʚʥʝʩʝʥʠʝ 

ʦʩʥʦʚʥʳʭ ʚʠʜʦʚ ʫʜʦʙʨʝʥʠʡ [5]. 

ʇʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʥʠʝ ʣʠʩʪʦʚʳʭ ʧʦʜʢʦʨʤʦʢ ʠ ʠʭ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʙʠʦʣʦʛʠʯʝʩʢʠʭ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʚʦʟʜʝʣʳʚʘʝʤʳʭ ʩʦʨʪʦʚ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʫʩʣʦʚʠʷʭ ʩʨʝʜʥʝʛʦ ʇʦʚʦʣʞʴʷ 

ʧʨʠʙʘʚʢʘ ʫʨʦʞʘʡʥʦʩʪʠ ʧʦ ʚʘʨʠʘʥʪʘʤ ʩʦʩʪʘʚʠʣʘ ʜʦ 2,8 ʮ/ʛʘ [6]. 

ɺʳʷʚʣʝʥʦ ʧʦʟʠʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʙʠʦʧʨʝʧʘʨʘʪʦʚ ʥʘ ʧʨʦʜʫʢʪʠʚʥʫʶ ʢʫʩʪʠʩʪʦʩʪʴ, 

ʢʦʣʠʯʝʩʪʚʦ ʟʝʨʝʥ ʚ ʢʦʣʦʩʝ, ʤʘʩʩʫ ʟʝʨʝʥ ʩ ʢʦʣʦʩʘ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ. ʋʚʝʣʠʯʝʥʠʝ 

ʫʨʦʞʘʡʥʦʩʪʠ ʢʫʣʴʪʫʨʳ ʚ ʩʨʝʜʥʝʤ ʟʘ ʛʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʚʘʨʠʘʥʪʝ ʩ ʚʠʪʘʧʣʘʥʦʤ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ ʥʘ 0,3 ʪ/ʛʘ ʩ ʘʟʦʪʦʚʠʪʦʤ ʠ ʬʦʩʬʘʪʦʚʠʪʦʤ - 0,4 ʪ/ʛʘ [7]. 

ʄʘʢʩʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʮʝʥʦʟʘ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ 

ʦʪʤʝʯʝʥʘ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʘʟʦʪʦʚʠʪʘ ʠ ʬʦʩʬʘʪʦʚʠʪʘ - 2,39 
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ʤʣʥ. ʤ
2
 ʩʫʪʢʠ/ʛʘ ʠ ʠʭ ʩʦʯʝʪʘʥʠʠ ʩ ʘʢʚʘʤʠʢʩʦʤ ï 2,54 ʤʣʥ.ʤ

2 
ʩʫʪʢʠ/ʛʘ. ʏʠʩʪʘʷ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʬʦʪʦʩʠʥʪʝʟʘ ʠʟʤʝʥʷʣʘʩʴ ʦʪ 6,37-7,63 ʛ/ʤ
2
 ʩʫʪʢʠ ʚ ʢʦʥʪʨʦʣʴʥʦʤ ʚʘʨʠʘʥʪʝ 

ʜʦ 9,11-9,89 ʛ/ʤ
2
 ʩʫʪʢʠ ʧʨʠ ʢʦʤʧʣʝʢʩʥʦʤ ʧʨʠʤʝʥʝʥʠʠ ʙʠʦʧʨʝʧʘʨʘʪʦʚ ʠ ʤʠʢʨʦʫʜʦʙʨʝʥʠʷ 

[8]. 

ɺʳʷʚʣʝʥʦ, ʯʪʦ ʧʨʠ ʧʨʝʜʧʦʩʝʚʥʦʡ ʦʙʨʘʙʦʪʢʝ ʩʝʤʷʥ ʚ ʫʩʣʦʚʠʷʭ ʥʝʜʦʩʪʘʪʢʘ ʚʣʘʛʠ 

ʦʢʘʟʘʣʠʩʴ ʵʢʦʥʦʤʠʯʝʩʢʠ ʚʳʛʦʜʥʳʤ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʤ ʧʨʠʝʤʦʤ. ʇʦʚʳʰʝʥʠʝ ʫʨʦʞʘʷ ʟʝʨʥʘ 

ʷʯʤʝʥʷ ʩʦʨʪʘ çʄʠʭʘʡʣʦʚʩʢʠʡè ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʨʦʪʨʘʚʠʪʝʣʷ ʇʦʣʘʨʠʩ ʠ 

ʤʠʢʨʦʫʜʦʙʨʝʥʠʷ ʉʠʣʠʧʣʘʥʪ ʦʙʫʩʣʦʚʣʝʥʦ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʫʚʝʣʠʯʝʥʠʝʤ ʤʘʩʩʳ ʟʝʨʥʘ ʩ 

ʢʦʣʦʩʘ ʠ ʤʘʩʩʳ 1000 ʩʝʤʷʥ [9]. 

ɹʠʦʣʦʛʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʧʦʯʚʳ ʦʢʘʟʳʚʘʝʪ ʦʛʨʦʤʥʦʝ ʚʣʠʷʥʠʷ ʥʘ ʫʩʣʦʚʠʷ ʨʦʩʪʘ ʠ 

ʨʘʟʚʠʪʠʷ ʢʫʣʴʪʫʨʥʳʭ ʨʘʩʪʝʥʠʡ. ɹʣʘʛʦʜʘʨʷ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤ ʦʥʘ ʧʨʠʦʙʨʝʪʘʝʪ ʩʚʦʡʩʪʚʦ 

ʞʠʚʦʡ ʩʠʩʪʝʤʳ [10]. 

ʇʦ ʚʳʨʘʞʝʥʠʶ ɺ.ʀ. ɺʝʨʥʘʜʩʢʦʛʦ çʧʦʯʚʘ ʧʨʦʧʠʪʘʥʘ ʞʠʟʥʴʶè. ʆʥʘ ʷʚʣʷʝʪʩʷ ʥʝ 

ʪʦʣʴʢʦ ʠʩʪʦʯʥʠʢʦʤ ʦʩʥʦʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʧʠʪʘʥʠʷ ʨʘʩʪʝʥʠʡ, ʥʦ ʠ ʨʝʛʫʣʷʪʦʨʦʤ ʬʠʟʠʯʝʩʢʠʭ, 

ʭʠʤʠʯʝʩʢʠʭ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʝʝ ʩʚʦʡʩʪʚ [11,12]. 

ʇʦ ʫʪʚʝʨʞʜʝʥʠʶ ɸ.ɸ. ʄʥʘʪʩʘʢʘʥʷʥ, ʇ.ʇ. ʃʫʢʴʷʥʝʥʢʦ, ʄ.ʊ. ʄʫʭʠʥʘ ʜʣʷ 

ʫʣʫʯʰʝʥʠʷ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚʳ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʚʥʦʩʠʪʴ ʤʠʢʨʦʫʜʦʙʨʝʥʠʝ ʄʕʈʉ ʤʘʨʢʠ ɹ, 

ʩʦʛʣʘʩʥʦ ʨʝʛʣʘʤʝʥʪʫ ʧʨʠʤʝʥʝʥʠʷ (ʦʙʨʘʙʦʪʢʘ ʧʦʩʝʚʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ ʜʦʟʝ 500 ʤʣ/ʪ ʩʝʤʷʥ, 

ʥʝʢʦʨʥʝʚʘʷ ʧʦʜʢʦʨʤʢʘ ï 600 ʤʣ/ʛʘ) [13]. 

ʇʦ ʜʘʥʥʳʤ ɸ.ʅ. ɺʦʣʢʦʚʘ ʫʨʦʞʘʡʥʦʩʪʴ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʨʘʜʠ-

ʮʠʦʥʥʦʡ, ʤʠʥʠʤʘʣʴʥʦʡ ʠ ʥʫʣʝʚʦʡ ʪʝʭʥʦʣʦʛʠʠ ʙʳʣʠ ʚ ʦʜʥʦʤ ʫʨʦʚʥʝ ʩ ʥʝʩʫʱʝʩʪʚʝʥʥʳʤ 

ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʪʨʘʜʠʮʠʦʥʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʢʣʝʡʢʦʚʠʥʳ ʥʘ ʫʨʦʚʥʝ 26% 

14]. 

ʇʦʩʪʦʷʥʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʪʝʭʥʦʣʦʛʠʠ ʧʨʷʤʦʛʦ ʧʦʩʝʚʘ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʧʦ ʩʦʨʦ 

ʦʯʠʩʪʠʪʝʣʴʥʦʤʫ ʵʬʬʝʢʪʫ ʦʥʘ ʧʨʝʚʦʩʭʦʜʠʣʦ ʦʙʱʝʧʨʠʥʷʪʫʶ ʩʠʩʪʝʤʫ ʦʪʚʘʣʴʥʦʡ ʚʩʧʘʰʢʠ. ʉ 

ʧʨʠʤʝʥʝʥʠʝʤ ʛʝʨʙʠʮʠʜʦʚ ʦʪʤʝʯʘʣʦʩʴ ʵʬʬʝʢʪʠʚʥʦʝ ʚʳʜʝʣʝʥʠʝ ʘʣʢʦʣʦʠʜʦʚ, ʚʩʣʝʜʩʪʚʠʝ 

ʨʘʟʣʦʞʝʥʠʷ ʧʦʞʥʠʚʥʳʭ ʦʩʪʘʪʢʦʚ, ʢʦʪʦʨʳʝ ʥʝʛʘʪʠʚʥʦ ʚʣʠʷʣʠ ʥʘ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʴ 

ʩʦʨʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ. ʀʩʧʦʣʴʟʦʚʘʥʠʷʤ ʩʠʩʪʝʤʳ ʧʨʷʤʦʛʦ ʧʦʩʝʚʘ ʥʘʙʣʶʜʘʣʘʩʴ ʪʝʥʜʝʥʮʠʷ 

ʚ ʩʪʦʨʦʥʫ ʩʥʠʞʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʩʦʨʥʷʢʦʚ, ʯʝʤ ʙʦʣʴʰʝ ʙʳʣ ʩʨʦʢ ʝʝ ʧʨʠʤʝʥʝʥʠʷ, ʪʝʤ ʯʝʪʯʝ 

ʧʨʦʩʤʘʪʨʠʚʘʣʦʩʴ ʠʭ ʫʤʝʥʴʰʝʥʠʝ [15]. 

ʎʝʥʦʚʦʡ ʜʠʩʧʘʨʠʪʝʪ ʥʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʪʦʚʘʨʳ ʠ ʵʥʝʨʛʦʥʦʩʠʪʝʣʠ ʚʳʥʫʞʜʘʝʪ 

ʪʦʚʘʨʦʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʦʩʚʘʠʚʘʪʴ ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʠʝ ʪʝʭʥʦʣʦʛʠʠ. ʇʨʠ ʚʦʟʜʝʣʳʚʘʥʠʠ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʙʦʣʝʝ 40% ʵʥʝʨʛʦʟʘʪʨʘʪ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʦʙʨʘʙʦʪʢʫ ʧʦʯʚʳ. 

ʇʦʵʪʦʤʫ ʩʦʢʨʘʱʝʥʠʝ ʟʘʪʨʘʪ ʥʘʧʨʘʚʣʝʥʦ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʥʘ ʵʪʦ ʟʚʝʥʦ ʩʠʩʪʝʤʳ 

ʟʝʤʣʝʜʝʣʠʷ. ʋʤʝʥʴʰʝʥʠʝ ʯʠʩʣʘ ʦʙʨʘʙʦʪʦʢ ʠ ʠʭ ʛʣʫʙʠʥʳ, ʦʪʢʘʟ ʦʪ ʚʩʧʘʰʢʠ ʩʚʦʜʠʪ ʚʩʶ 

ʪʝʭʥʦʣʦʛʠʶ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʧʦʜ ʢʫʣʴʪʫʨʫ ʢ ʜʚʫʤ-ʪʨʝʤ ʧʨʠʝʤʘʤ ʧʦʩʝʚʘ ï ʢ ʦʜʥʦʤʫ [16]. 

ʄʥʦʛʦʣʝʪʥʠʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʷʝʤʳʭ 

ʫʜʦʙʨʝʥʠʡ ʚ ʫʩʣʦʚʠʷʭ ʙʦʛʘʨʥʦʛʦ ʟʝʤʣʝʜʝʣʠʷ ʟʘʚʠʩʠʪ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʚʳʧʘʜʘʶʱʠʭ 

ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ ʠ ʦʪ ʠʭ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚ ʧʝʨʠʦʜ ʘʢʪʠʚʥʦʡ ʚʝʛʝʪʘʮʠʠ ʨʘʩʪʝʥʠʡ. ʊʘʢ, 

ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ɼ.ɸ.ʉʳʜʳʢʘ  ʠ ʄ.ɸ.ʉʳʜʳʢʦʚʘ ʚʳʷʚʣʝʥʳ, ʯʪʦ ʚ ʫʜʦʙʨʝʥʥʳʭ ʚʘʨʠʘʥʪʘʭ 

ʦʧʳʪʘ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʈ30N50 ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʟʝʨʥʘ ʚ ʟʘʩʫʰʣʠʚʳʝ 

ʛʦʜʳ ʚʦʟʨʦʩʣʘ ʥʘ 6,2 ʮ/ʛʘ, ʚ ʩʨʝʜʥʝ ʫʚʣʘʞʥʸʥʥʳʡ ʛʦʜ ʥʘ 9,1 ʮ/ʛʘ, ʚ ʫʚʣʘʞʥʝʥʥʳʝ - 12,7 

ʮ/ʛʘ, ʘ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʤʠʢʨʦʫʜʦʙʨʝʥʠʡ ʉʝʟʘʤ ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʨʥʘ ʚ ʟʘʩʫʰʣʠʚʳʡ ʛʦʜ 

ʚʦʟʨʦʩʣʘ ʥʘ 3,0 ʮ/ʛʘ, ʚ ʩʨʝʜʥʝʫʚʣʘʞʥʝʥʥʳʡ ʛʦʜ ï 7,0 ʮ/ʛʘ, ʚ ʫʚʣʘʞʥʝʥʥʳʡ ʛʦʜ ï 8,1 ʮ/ʛʘ, ʘ 

ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʤʠʢʨʦʙʠʦʫʜʦʙʨʝʥʠʡ ʄʕʈʉ ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʨʥʘ ʫʚʝʣʠʯʠʣʘʩʴ ʥʘ 3,6 ʮ/ʛʘ; 

7,7 ʮ/ʛʘ; ʠ ʥʘ 6,4 ʮ/ʛʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʝʫʜʦʙʨʝʥʥʳʤ ʢʦʥʪʨʦʣʴʥʳʤ 

ʚʘʨʠʘʥʪʦʤ ʦʧʳʪʘ [17]. ʇʨʠʤʝʥʝʥʠʝ ʤʠʢʨʦʤʠʥʝʨʘʣʴʥʳʭ ʠ ʤʠʢʨʦʙʠʦʫʜʦʙʨʝʥʠʡ ʦʢʘʟʘʣʠʩʴ 

ʵʢʦʥʦʤʠʯʝʩʢʠ ʵʬʬʝʢʪʠʚʥʳʤ ʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠ ʦʧʨʘʚʜʘʥʥʳʤʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʠʝʤʘʤʠ 

ʧʨʠ ʚʦʟʜʝʣʳʚʘʥʠʠ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʚ ʫʩʣʦʚʠʷʭ ʶʛʘ ʂʘʟʘʭʩʪʘʥʘ  [18]. 
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ʇʦ ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʉ.ʊʫʨʝʙʘʝʚʦʡ, ʄ.ɸ. ʉʳʜʳʢʦʚʘ ʚ ʫʩʣʦʚʠʷʭ ʦʙʳʢʥʦʚʝʥʥʦʛʦ 

ʩʝʨʦʟʝʤʘ ʚ ʦʙʝʩʧʝʯʝʥʥʦʡ ʙʦʛʘʨʝ ʶʞʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʩ ʫʣʫʯʰʝʥʠʝʤ ʫʩʣʦʚʠʡ 

ʧʠʪʘʥʠʷ ʫʚʝʣʠʯʠʣʘʩʴ ʤʘʩʩʘ 1000 ʟʝʨʝʥ ʠ ʠʭ ʥʘʠʙʦʣʴʰʘʷ ʚʝʣʠʯʠʥʘ 37,5-37,2 ʛ ʧʦʣʫʯʝʥʘ ʥʘ 

ʬʦʥʝ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʈ45 N70 ʢʛ/ʛʘ ʩʫʱʝʩʪʚʝʥʥʦ ʧʨʝʚʳʩʠʚ ʧʦʢʘʟʘʪʝʣʴ 

ʢʦʥʪʨʦʣʴʥʦʛʦ ʚʘʨʠʘʥʪʘ (30,6-30,3 ʛ), ʟʘ ʛʦʜʳ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʪʠʤʫʣʷʪʦʨʘ ʨʦʩʪʘ ʠ ʤʠʢʨʦʫʜʦʙʨʝʥʠʡ ʤʘʩʩʘ 1000 ʟʝʨʝʥ ʩʦʩʪʘʚʠʣʘ 35,1-34,6 

ʛ ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʳʩʠʚ ʬʦʥ ʙʝʟ ʫʜʦʙʨʝʥʠʡ (ʢʦʥʪʨʦʣʴ) [19].  

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʧʨʠ ʧʨʷʤʦʤ ʧʦʩʝʚʝ ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʶʪ 

ʥʘ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ, ʘ ʪʘʢʞʝ ʥʘ ʫʨʦʞʘʡʥʦʩʪʠ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʟʥʳʭ ʥʦʨʤ 

ʫʜʦʙʨʝʥʠʡ ʧʦʢʘʟʘʣ ʨʦʩʪ ʫʨʦʞʘʡʥʦʩʪʠ ʢʫʣʴʪʫʨ ʠ ʩʦʩʪʘʚʠʣ ʦʪ 4,5 ʮ/ʛʘ ʜʦ 24,1 ʮ/ʛʘ ʦʪ 

ʢʦʥʪʨʦʣʴʥʦʛʦ ʚʘʨʠʘʥʪʘ. ʅʘʠʚʳʩʰʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʧʦʣʫʯʝʥʘ ʚ ʥʦʨʤʝ P45N70, ʛʜʝ ʩʨʝʜʥʷʷ 

ʫʨʦʞʘʡʥʦʩʪʴ ʟʘ ʛʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʩʪʘʚʠʣʘ 36,3 ʮ/ʛʘ [20]. 

ʇʨʠ ʦʙʨʘʙʦʪʢʝ ʩʝʤʷʥ ʩʪʠʤʫʣʷʪʦʨʦʤ ʨʦʩʪʘ ɺʳʤʧʝʣ ʚ ʥʦʨʤʝ 0,5 ʣ/ʪ ʠ 

ʤʠʢʨʦʫʜʦʙʨʝʥʠʝʤ ʆʨʘʢʫʣ ʩʝʤʝʥʘ ʚ ʥʦʨʤʝ 1,0 ʣ/ʪ ʩ ʦʜʥʦʚʨʝʤʝʥʥʳʤ ʧʨʦʪʨʘʚʣʠʚʘʥʠʝʤ 

ʟʝʨʥʘ ɼʠʚʠʜʝʥʪ ʵʢʩʪʨʠʤ 115, ʪ.ʢ.ʩ. ʚ ʥʦʨʤʝ 0,5 ʣ/ʪ ʩ ʨʘʩʭʦʜʦʤ ʨʘʙʦʯʝʡ ʞʠʜʢʦʩʪʠ 10 ʣ/ʪ 

ʧʝʨʝʜ ʧʦʩʝʚʦʤ, ʦʩʝʥʥʷʷ ʣʠʩʪʦʚʘʷ ʦʙʨʘʙʦʪʢʘ ʧʦʩʝʚʦʚ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʚ ʬʘʟʝ ʢʫʱʝʥʠʷ 

ʩʪʠʤʫʣʷʪʦʨʦʤ ʨʦʩʪʘ ɺʳʤʧʝʣ - 0,5 ʣ/ʛʘ ʠ ʤʠʢʨʦʫʜʦʙʨʝʥʠʝʤ ʆʨʘʢʫʣ ʤʫʣʴʪʠʢʦʤʧʣʝʢʩ 2,0 

ʣ/ʛʘ, ʘ ʪʘʢʞʝ ʨʘʥʥʝʚʝʩʝʥʥʷʷ ʦʙʨʘʙʦʪʢʘ ʧʦʩʝʚʦʚ ʚ ʬʘʟʝ ʢʫʱʝʥʠʷ ʠ ʚ ʬʘʟʝ ʬʣʘʛʦʚʦʛʦ ʣʠʩʪʘ ʚ 

ʚʳʰʝʫʢʘʟʘʥʥʳʭ ʥʦʨʤʘʭ ʨʘʩʭʦʜʘ ʩʪʠʤʫʣʷʪʦʨʘ ʨʦʩʪʘ ʠ ʤʠʢʨʦʫʜʦʙʨʝʥʷʭ ʫʨʦʞʘʡ ʟʝʨʥʘ 

ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʚ ʩʨʝʜʥʝʤ ʟʘ ʜʚʘ ʛʦʜʘ ʩʦʩʪʘʚʠʣ 25,9 ʮ/ʛʘ ʠʣʠ ʚʦʟʨʦʩ ʚ 2,0 ʨʘʟʘ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʥʝʫʜʦʙʨʝʥʥʳʤ ʢʦʥʪʨʦʣʴʥʳʤ ʚʘʨʠʘʥʪʦʤ [21]. 

ʀʩʩʣʝʜʦʚʘʥʠʷʤʠ ʄ.ʐ.ʉʫʣʝʡʤʝʥʦʚʘ, ʐ.ʆ.ɹʘʩʪʘʫʙʘʝʚʦʡ, ɸ.ʂ.ɹʘʡʤʫʨʘʪʦʚʘ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʫʩʣʦʚʠʷʭ ʙʦʛʘʨʳ ʶʛʦ-ʚʦʩʪʦʢʘ ʂʘʟʘʭʩʪʘʥʘ ʧʨʠʙʘʚʢʘ ʫʨʦʞʘʡʥʦʩʪʠ 

ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʦʪ ʚʥʝʩʝʥʠʷ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʚ ʜʦʟʝ N30P60 ʧʦ ʩʦʨʪʫ çʂʘʨʘʩʘʡè 

ʩʦʩʪʘʚʠʣʘ 0,5-5,8 ʮ/ʛʘ ʠ ʧʦ ʩʦʨʪʫ çʊᴅʣʽʤʽ 80è ï 0,5-7,0 ʮ/ʛʘ, ʘ ʦʪ ʜʦʟʳ N60P60 ʧʦ ʩʦʨʪʫ 

çʂʘʨʘʩʘʡè ʩʦʩʪʘʚʠʣʘ 1,2-9,6 ʮ/ʛʘ ʠ ʧʦ ʩʦʨʪʫ çʊᴅʣʽʤʽ 80è ï 1,8-7,5 ʮ/ʛʘ [22]. 

ʀʩʩʣʝʜʦʚʘʥʠʷʤʠ ɿʘʧʘʜʥʦ-ʂʘʟʘʭʩʪʘʥʩʢʦʛʦ ʘʛʨʘʨʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 

ʠʤʝʥʠ ɾʘʥʛʠʨ ʭʘʥʘ ʚʳʷʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ, ʯʪʦ ʫʨʦʞʘʡʥʦʩʪʴ ʦʟʠʤʦʡ 

ʧʰʝʥʠʮʳ ʫʚʝʣʠʯʠʚʘʶʪʩʷ, ʝʩʣʠ  ʚ  ʧʝʨʚʫʶ  ʧʦʣʦʚʠʥʫ  ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ  ʚʳʧʘʜʘʝʪ  

ʜʦʩʪʘʪʦʯʥʦʝ  ʢʦʣʠʯʝʩʪʚʦ  ʦʩʘʜʢʦʚ,  ʠ  ʥʘʦʙʦʨʦʪ,  ʚʳʩʦʢʘʷ  ʪʝʤʧʝʨʘʪʫʨʘ  ʚʦʟʜʫʭʘ  ʚ ʥʘʯʘʣʝ  

ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ  ʧʝʨʠʦʜʘ  ʧʨʠʚʦʜʠʪ  ʢ  ʩʥʠʞʝʥʠʶ  ʫʨʦʞʘʡʥʦʩʪʠ.  ʅʘʩʪʫʧʣʝʥʠʝ ʤʦʨʦʟʦʚ ʙʝʟ 

ʜʦʩʪʘʪʦʯʥʦʛʦ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʥʠʞʘʝʪ ʫʨʦʞʘʡ [23]. 

ɹʦʛʘʨʥʦʝ ʟʝʤʣʝʜʝʣʠʝ ʧʨʠ ʙʝʨʝʞʥʦʤ ʠ ʫʤʝʣʦʤ ʦʪʥʦʰʝʥʠʠ ʨʘʩʢʨʳʚʘʝʪ ʩʚʦʠ ʜʦ ʩʠʭ 

ʧʦʨ ʥʝ ʠʩʧʦʣʴʟʦʚʘʥʥʳʝ ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ. ʇʨʠ ʨʝʰʝʥʠʠ ʧʨʦʙʣʝʤ ʩʦʭʨʘʥʝʥʠʷ ʠ 

ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚʳ ʙʝʟ ʚʥʝʩʝʥʠʷ ʚʨʝʜʘ, ʟʝʤʣʷ ʩʧʦʩʦʙʥʘ ʚʳʨʘʩʪʠʪʴ 

ʩʪʘʙʠʣʴʥʳʡ ʫʨʦʞʘʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ. ʇʦʵʪʦʤʫ ʛʣʘʚʥʘʷ ʟʘʜʘʯʘ ʟʝʤʣʝʜʝʣʴʮʘ 

ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦʙʳ ʚʳʨʘʩʪʠʪʴ ʧʨʦʜʫʢʮʠʶ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ: ʥʝ ʥʘʨʫʰʘʷ ʧʨʠʨʦʜʥʦʛʦ 

ʨʘʚʥʦʚʝʩʠʷ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʨʘʙʦʪʘ ʧʦ 

ʨʘʟʨʘʙʦʪʢʝ ʩʧʦʩʦʙʦʚ, ʩʨʦʢʦʚ ʠ ʥʦʨʤ ʧʨʠʤʝʥʝʥʠʝ ʩʪʠʤʫʣʷʪʦʨʦʚ ʨʦʩʪʘ, ʤʠʢʨʦʫʜʦʙʨʝʥʠʡ, 

ʙʠʦʣʦʛʠʯʝʩʢʠʡ ʫʜʦʙʨʝʥʠʡ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʤʠ ʥʦʨʤʘʤʠ ʤʠʥʝʨʘʣʴʥʳʭ 

ʫʜʦʙʨʝʥʠʡ ʟʘʣʦʞʝʥʘ ʥʘ ʩʪʘʮʠʦʥʘʨʥʦʤ ʦʧʳʪʝ ʦʪʜʝʣʘ çʟʝʤʣʝʜʝʣʠʷ ʠ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘè ʖʛʦ-

ɿʘʧʘʜʥʦʛʦ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʠ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ 

(ʖɿʅʀʀɾʠʈ), ʨʘʩʧʦʣʦʞʝʥʥʦʤ ʥʘ ʙʦʛʘʨʥʳʭ ʟʝʤʣʷʭ ʧ. ʊʘʩʩʘʡ, ʂʘʨʘʪʘʫʩʢʦʛʦ ʨʘʡʦʥʘ, 

ʛʦʨʦʜʘ ʐʳʤʢʝʥʪ, ʊʫʨʢʝʩʪʘʥʩʢʘʷ ʦʙʣʘʩʪʴ.  

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʣʠʩʴ ʨʘʡʦʥʠʨʦʚʘʥʥʳʝ ʩʦʨʪʘ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ï 

ʉʪʝʢʣʦʚʠʜʥʘʷ-24. 

ʇʦʣʝʚʳʝ ʦʧʳʪʳ ʟʘʣʦʞʝʥʳ ʩ ʦʜʥʦʷʨʫʩʥʳʤ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʤ ʨʘʟʤʝʱʝʥʠʝʤ 

ʚʘʨʠʘʥʪʦʚ ʧʨʠ ʧʨʷʤʦʤ ʧʦʩʝʚʝ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʩʦʛʣʘʩʥʦ ʩʭʝʤʝ ʦʧʳʪʘ ʚ 4-ʢʨʘʪʥʦʡ 

ʧʦʚʪʦʨʥʦʩʪʠ ʥʘ ʦʙʱʝʡ ʧʣʦʱʘʜʠ 2 ʛʘ.  



20 

 

ʉʪʠʤʫʣʷʪʦʨ ʨʦʩʪʘ ʨʘʩʪʝʥʠʡ ɺʳʤʧʝʣ - ʢʦʤʧʣʝʢʩʥʳʡ ʧʨʠʨʦʜʥʦ-ʩʠʥʪʝʪʠʯʝʩʢʠʡ 

ʧʨʝʧʘʨʘʪ ʢʦʥʪʘʢʪʥʦ-ʩʠʩʪʝʤʥʦʛʦ ʜʝʡʩʪʚʠʷ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʩʝʤʷʥ ʠ ʚʝʛʝʪʠʨʫʶʱʠʭ ʨʘʩʪʝʥʠʡ. 

ʆʨʘʢʫʣ ʤʫʣʴʪʠʢʦʤʧʣʝʢʩ ï ʫʥʠʢʘʣʴʥʦʝ ʢʦʤʧʣʝʢʩʥʦʝ ʞʠʜʢʦʝ ʤʠʢʨʦʫʜʦʙʨʝʥʠʝ ʜʣʷ 

ʦʙʨʘʙʦʪʢʠ ʩʝʤʷʥ ʧʦʣʝʚʳʭ, ʦʚʦʱʥʳʭ, ʜʝʢʦʨʘʪʠʚʥʳʭ ʢʫʣʴʪʫʨ, ʢʣʫʙʥʝʡ ʢʘʨʪʦʬʝʣʷ, 

ʟʘʤʘʯʠʚʘʥʠʷ ʯʝʨʝʥʢʦʚ, ʯʫʙʫʢʦʚ, ʩʘʞʝʥʮʝʚ ʚʠʥʦʛʨʘʜʘ ʠ ʧʣʦʜʦʚʦ-ʷʛʦʜʥʳʭ ʢʫʣʴʪʫʨ ʩ ʮʝʣʴʶ 

ʠʭ ʫʢʦʨʝʥʝʥʠʷ. 

ʇʨʝʜʧʦʩʝʚʥʘʷ ʦʙʨʘʙʦʪʢʘ ʩʝʤʷʥ ʧʨʝʧʘʨʘʪʦʤ ʦʙʝʩʧʝʯʠʚʘʝʪ ʨʘʩʪʝʥʠʝ ʜʦʩʪʫʧʥʳʤʠ 

ʵʣʝʤʝʥʪʘʤʠ ʧʠʪʘʥʠʷ, ʥʘʯʠʥʘʷ ʦʪ ʩʘʤʳʭ ʨʘʥʥʠʭ ʬʘʟ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ. ʊʦʣʴʢʦ ʯʝʨʝʟ ʯʝʪʳʨʝ 

ʥʝʜʝʣʠ ʧʦʩʣʝ ʥʘʯʘʣʘ ʧʨʦʨʘʩʪʘʥʠʷ ʨʘʩʪʝʥʠʝ ʧʝʨʝʭʦʜʠʪ ʥʘ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʝ ʧʠʪʘʥʠʝ ʠʟ 

ʧʦʯʚʳ. ɺ ʥʘʯʘʣʝ ʨʘʟʚʠʪʠʷ ʩʝʤʝʥʘ ʥʫʞʜʘʶʪʩʷ ʥʝ ʪʦʣʴʢʦ ʩʪʨʦʠʪʝʣʴʥʦʤ ʤʘʪʝʨʠʘʣʝ ʚ ʚʠʜʝ 

ʤʘʢʨʦʵʣʝʤʝʥʪʦʚ, ʥʦ ʠ ʚ ʤʠʢʨʦʵʣʝʤʝʥʪʘʭ. ɹʣʘʛʦʜʘʨʷ ʧʨʠʩʫʪʩʪʚʠʶ ʜʦʩʪʫʧʥʳʭ 

ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ, ʚ ʩʝʤʝʥʘʭ ʧʦʣʝʚʳʭ ʢʫʣʴʪʫʨ ʤʘʢʩʠʤʘʣʴʥʦ ʘʢʪʠʚʠʟʠʨʫʶʪʩʷ 

ʬʝʨʤʝʥʪʘʪʠʚʥʳʝ ʧʨʦʮʝʩʩʳ. 

ɹʠʦʫʜʦʙʨʝʥʠʝ ɹʠʦʙʘʨʩ-ʄ ʩ ʤʠʢʨʦʵʣʝʤʝʥʪʘʤʠ ʩʣʦʞʥʦ-ʩʤʝʰʘʥʥʦʝ (ʜʘʣʝʝ ɹʠʦʙʘʨʩ-

ʄ) ï ʩʦʟʜʘʥʦ ʥʘ ʦʩʥʦʚʝ ʤʘʢʨʦ- ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ, ʩʦʜʝʨʞʠʪ 7 ʤʘʢʨʦ - (N, P, K, Ca, Mg, Fe, 

S) ʠ 9 ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ (ʉu, Zn, Mo, Mn, B, Co, I, Si, Cl), ʘ ʪʘʢʞʝ ʩʦʜʝʨʞʘʱʝʝ ʙʝʣʢʦʚʦ ï 

ʭʣʦʨʦʬʠʣʣʦ ï ʚʠʪʘʤʠʥʦ ï ʬʠʪʦʥʮʠʜʥʳʡ ʩʦʩʪʘʚ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, 

ʩʦʝʜʠʥʝʥʠʡ ʨʘʩʪʝʥʠʡ ï ʩʣʦʞʥʦʝ ʚʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʦʝ ʧʨʠʨʦʜʥʦʝ ʩʦʝʜʠʥʝʥʠʝ, ʩʦʩʪʦʷʱʝʝ 

ʠʟ ʛʨʫʧʧʳ ʟʝʣʝʥʳʭ ʧʠʛʤʝʥʪʦʚ, ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʭʣʦʨʦʧʣʘʩʪʘʭ ʨʘʩʪʝʥʠʡ, ʢʦʪʦʨʳʝ 

ʧʦʛʣʘʱʘʶʪ ʩʚʝʪ, ʥʝʦʙʭʦʜʠʤʳʡ ʜʣʷ ʬʦʪʦʩʠʥʪʝʟʘ, ʘʣʴʬʘ ï ʘʤʠʥʦʢʠʩʣʦʪ, ʩʦʝʜʠʥʝʥʥʳʭ ʚ 

ʮʝʧʦʯʢʫ ʧʝʧʪʠʜʥʦʡ ʩʚʷʟʴʶ ʠ ʚʠʪʘʤʠʥʦʚ ʚʳʨʘʙʘʪʳʚʘʝʤʳʭ ʨʘʩʪʝʥʠʷʤʠ. ʄʘʢʨʦ - ʠ 

ʤʠʢʨʦʵʣʝʤʝʥʪʳ ʩʣʫʞʠʪ ʜʣʷ ʧʠʪʘʥʠʷ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʧʦʯʚʳ ʠ ʨʘʩʪʝʥʠʡ, ʦʙʝʩʧʝʯʠʚʘʝʪ ʠʤ 

ʚʳʩʦʢʫʶ ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʠʟʫʯʝʥʠʶ ʬʝʥʦʣʦʛʠʠ ʨʘʩʪʝʥʠʡ, ʙʠʦʤʝʪʨʠʯʝʩʢʠʝ ʘʥʘʣʠʟʳ, 

ʦʧʨʝʜʝʣʝʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ ʢʫʣʴʪʫʨ ʧʨʦʚʦʜʠʣʠʩʴ ʧʦ ʤʝʪʦʜʠʢʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʩʦʨʪʦʠʩʧʳʪʘʥʠʷ ʩ.-ʭ. ʢʫʣʴʪʫʨ[24]. 

ɹʠʦʣʦʛʠʯʝʩʢʠʡ ʠ ʩʪʨʫʢʪʫʨʥʳʡ ʘʥʘʣʠʟ ʫʨʦʞʘʷ ʦʟʠʤʦʡ ʧʱʝʥʠʮʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʠʟʫʯʘʝʤʳʭ ʬʘʢʪʦʨʦʚ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʢʘʞʜʦʡ ʜʝʣʷʥʢʠ ʦʧʳʪʘ ʚ 4-ʭ ʢʨʘʪʥʦʡ ʧʦʚʪʦʨʥʦʩʪʠ.  

ʋʯʝʪ ʟʘʩʦʨʝʥʥʦʩʪʠ ʧʦʩʝʚʦʚ ʦʟʠʤʦʡ ʧʱʝʥʠʮʳ ʧʨʦʚʦʜʠʣʠʩʴ ʧʦ ʤʝʪʦʜʠʢʝ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʩʦʨʪʦʠʩʧʳʪʘʥʠʷ ʩ.-ʭ. ʢʫʣʴʪʫʨ. 

ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʠ ʜʠʩʧʝʨʩʠʦʥʥʳʡ ʘʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ  

ʨʝʟʫʣʴʪʘʪʦʚ  ʠʩʩʣʝʜʦʚʘʥʠʡ  ʧʦ ʤʝʪʦʜʫ  ɹ.ɸ. ɼʦʩʧʝʭʦʚʘ[25]. 

ʇʦʣʝʚʳʝ ʦʧʳʪʳ ʧʦ ʧʨʠʤʝʥʝʥʠʶ ʩʪʠʤʫʣʷʪʦʨʦʚ ʨʦʩʪʘ ʠ ʫʜʦʙʨʝʥʠʡ ʧʨʠ No-Till  

ʪʝʭʥʦʣʦʛʠʡ ʚʦʟʜʝʣʳʚʘʥʠʷ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʥʘ ʙʦʛʘʨʥʳʭ ʟʝʤʣʷʭ ʶʛʘ ʂʘʟʘʭʩʪʘʥʘ ʟʘʣʦʞʝʥʳ 

26.10.2020 ʛʦʜʫ ʥʘ ʩʪʘʮʠʦʥʘʨʥʦʤ ʫʯʘʩʪʢʝ ʦʪʜʝʣʘ ʟʝʤʣʝʜʝʣʠʷ ʠ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ ʖʛʦ-

ɿʘʧʘʜʥʦʛʦ ʅʀʀ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʠ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ ʥʘ ʧʣʦʱʘʜʠ 2 ʛʘ, ʘ ʪʘʢʞʝ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʠʩʧʳʪʘʥʠʝ ʩ ʧʨʦʚʝʨʢʦʡ ʦʪʜʝʣʴʥʳʭ ʚʘʨʠʘʥʪʦʚ ʟʘʢʣʘʜʳʚʘʣʠʩʴ ʥʘ 

ʧʣʦʱʘʜʠ 30 ʛʝʢʪʘʨʦʚ ʚ ʇʂ çתʰ ʙʘʩʪʘʫè ʂʘʟʛʫʨʪʩʢʦʛʦ ʨʘʡʦʥʘ ʊʫʨʢʝʩʪʘʥʩʢʦʡ ʦʙʣʘʩʪʴ.    

ʇʝʨʝʜ ʧʦʩʝʚʦʤ ʩʝʤʝʥʘ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʩʦʨʪʘ çʉʪʝʢʣʦʚʠʜʥʘʷ 24è ʦʙʨʘʙʘʪʳʚʘʣʠʩʴ 

ʧʨʦʪʨʘʚʠʪʝʣʝʤ ɹʫʥʢʝʨ ʚ ʥʦʨʤʝ 0,4 ʣ/ʪ ʩ ʦʜʥʦʚʨʝʤʝʥʥʦʤ ʦʙʨʘʙʦʪʢʦʡ ʩʝʤʷʥ ʩʪʠʤʫʣʷʪʦʨʦʤ 

ʨʦʩʪʘ ɺʳʤʧʝʣ - 0,5 ʣ/ʪ + ʤʠʢʨʦʫʜʦʙʨʝʥʠʝʤ ʆʨʘʢʫʣ ʩʝʤʝʥʘ - 1,0 ʣ/ʪ ʩʦʛʣʘʩʥʦ ʩʭʝʤʘ ʦʧʳʪʦʚ.  

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɺ ʩʣʦʞʠʚʰʠʭʩʷ ʫʩʣʦʚʠʷʭ ʨʳʥʦʯʥʦʡ ʵʢʦʥʦʤʠʢʠ ʠ ʠʟ-ʟʘ 

ʬʠʥʘʥʩʦʚʳʭ ʟʘʪʨʫʜʥʝʥʠʡ ʤʥʦʛʠʝ ʬʦʨʤʳ ʘʛʨʦʬʦʨʤʠʨʦʚʘʥʠʡ ʧʨʠ ʚʦʟʜʝʣʳʚʘʥʠʠ ʦʟʠʤʦʡ 

ʧʰʝʥʠʮʳ ʚ ʫʩʣʦʚʠʷʭ ʙʦʛʘʨʳ ʫʜʦʙʨʝʥʠʷ ʥʝ ʧʨʠʤʝʥʷʶʪ, ʚ ʣʫʯʰʝʤ ʩʣʫʯʘʝ ʧʨʦʚʦʜʷʪ 

ʧʦʜʢʦʨʤʢʫ ʘʟʦʪʥʳʤʠ ʫʜʦʙʨʝʥʠʷʤʠ ʚ ʨʘʥʥʝʚʝʩʝʥʥʠʝ ʧʝʨʠʦʜʳ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ. ʅʝ 

ʫʯʠʪʳʚʘʶʪʩʷ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʧʦʪʨʝʙʥʦʩʪʠ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʢ ʵʣʝʤʝʥʪʘʤ ʧʠʪʘʥʠʷ ʠ ʠʭ 

ʩʦʜʝʨʞʘʥʠʝ ʚ ʧʦʯʚʳ, ʥʝ ʚʦʩʧʨʠʥʠʤʘʶʪʩʷ ʩʣʦʞʠʚʰʠʝʩʷ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ 

ʢʦʥʢʨʝʪʥʦʛʦ ʛʦʜʘ, ʧʦʵʪʦʤʫ ʧʦʣʫʯʘʶʪ ʦʯʝʥʴ ʥʠʟʢʫʶ ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʨʥʘ ʩ ʧʣʦʭʠʤ 

ʢʘʯʝʩʪʚʦʤ. ʇʦʨʦʡ ʧʨʷʤʳʝ ʟʘʪʨʘʪʳ ʧʨʠ ʪʨʘʜʠʮʠʦʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʚʦʟʜʝʣʳʚʘʥʠʷ ʦʟʠʤʦʡ 

ʧʰʝʥʠʮʳ ʥʝ ʧʦʢʨʳʚʘʝʪʩʷ ʩʪʦʠʤʦʩʪʴʶ ʚʳʨʘʱʝʥʥʦʛʦ ʫʨʦʞʘʷ.  



21 

 

ʋʯʝʥʳʤʠ ʖʛʦ-ɿʘʧʘʜʥʦʛʦ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʠ 

ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ ʟʘ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʠʟʫʯʝʥʳ ʠ ʨʘʟʨʘʙʦʪʘʥʳ ʵʣʝʤʝʥʪʳ No-Tillʪʝʭʥʦʣʦʛʠʠ 

ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ. ʆʜʥʘʢʦ, ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʧʨʠʤʝʥʝʥʠʶ ʩʪʠʤʫʣʷʪʦʨʦʚ 

ʨʦʩʪʘ, ʤʠʢʨʦʫʜʦʙʨʝʥʠʡ, ʙʠʦʫʜʦʙʨʝʥʠʡ ʧʨʠ ʥʫʣʝʚʦʡ ʪʝʭʥʦʣʦʛʠʠ ʠ ʠʭ ʚʦʟʜʝʣʳʚʘʥʠʶ ʜʦ ʩʠʭ 

ʧʦʨ ʥʝ ʠʟʫʯʝʥʳ. ʇʦʵʪʦʤʫ ʧʝʨʝʜ ʥʘʤʠ ʧʦʩʪʘʚʣʝʥʘ ʟʘʜʘʯʘ ʠʟʫʯʠʪʴ ʩʨʦʢʠ, ʥʦʨʤʳ ʠ ʢʨʘʪʥʦʩʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʪʠʤʫʣʷʪʦʨʦʚ ʨʦʩʪʘ ɺʳʤʧʝʣ,ʤʠʢʨʦʫʜʦʙʨʝʥʠʝ ʆʨʘʢʫʣ ʠ ʙʠʦʫʜʦʙʨʝʥʠʝ 

ɹʠʦʙʘʨʩ-ʄ ʧʨʠ ʩʨʘʚʥʠʪʝʣʴʥʦʡ ʦʮʝʥʢʝ ʩ ʨʝʢʦʤʝʥʜʫʝʤʳʤʠ ʥʦʨʤʘʤʠ ʤʠʥʝʨʘʣʴʥʳʭ 

ʫʜʦʙʨʝʥʠʡ (P45 N70 ʢʛ/ʛʘ) ʠ ʨʘʩʯʝʪʥʳʭ ʥʦʨʤ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʩ ʫʯʝʪʦʤ ʩʦʜʝʨʞʘʥʠʷ 

ʵʣʝʤʝʥʪʦʚ ʧʠʪʘʥʠʷ ʙʘʣʘʥʩʦʚʳʤ ʤʝʪʦʜʦʤ. 

ɺ ʩʣʦʞʠʚʰʠʭʩʷ ʧʦʛʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ 2021 ʛʦʜʘ ʦʙʨʘʙʦʪʢʘ ʩʝʤʷʥ 

ʩʪʠʤʫʣʷʪʦʨʦʤ ʨʦʩʪʘ ɺʳʤʧʝʣ - 0,5 ʣ/ʪ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʧʨʦʪʨʘʚʠʪʝʣʝʤ ʩʝʤʷʥ 

ʩʧʦʩʦʙʩʪʚʦʚʘʣʘ ʥʝʟʥʘʯʠʪʝʣʴʥʦʤʫ ʧʦʚʳʰʝʥʠʶ ʫʨʦʞʘʡʥʦʩʪʠ ʟʝʨʥʘ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ (8,7 

ʮ/ʛʘ), ʯʪʦ ʥʘ 1,9 ʮ/ʛʘ ʙʦʣʴʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʳʤ ʚʘʨʠʘʥʪʦʤ ʙʝʟ ʦʙʨʘʙʦʪʢʠ, ʘ 

ʩʦʚʤʝʩʪʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʩʪʠʤʫʣʷʪʦʨʦʤ ʨʦʩʪʘ ɺʳʤʧʝʣ  - 0,5 ʣ/ʪ + ʤʠʢʨʦʫʜʦʙʨʝʥʠʝ ʆʨʘʢʫʣ 

ʩʝʤʝʥʘ ʚ ʥʦʨʤʝ 1,0 ʣ/ʛʘ ʚ ʧʝʨʠʦʜ ʧʨʦʪʨʘʚʣʝʥʠʷ ʩ ʬʫʥʛʠʮʠʜʦʤ ɹʫʥʢʝʨ ʚ ʥʦʨʤʝ 0,4 ʣ/ʪ 

ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʨʥʘ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʚʦʟʨʦʩʣʘ ʥʘ 2,6 ʮ/ʛʘ ʧʦ ʩʨʘʚʥʝʥʠʶ  ʩ ʢʦʥʪʨʦʣʴʥʳʤ, 

ʩʬʦʨʤʠʨʦʚʘʚ 9,4 ʮ/ʛʘ ʟʝʨʥʘ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʩ ʦʜʥʦʛʦ ʛʝʢʪʘʨʘ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʦʙʨʘʙʦʪʢʘ 

ʩʝʤʷʥ ʩʪʠʤʫʣʷʪʦʨʦʤ ʨʦʩʪʘ ʠ ʤʠʢʨʦʫʜʦʙʨʝʥʠʝʤ ʩʧʦʩʦʙʩʪʚʦʚʘʣʘ ʩʥʠʞʝʥʠʶ ʚʣʠʷʥʠʷ 

ʥʝʙʣʦʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʡ ʦʩʝʥʥʦʛʦ ʠ ʟʠʤʥʝʛʦ ʧʝʨʠʦʜʘ ʚʝʛʝʪʘʮʠʠ ʠ ʜʘʣʘ ʜʦʩʪʦʚʝʨʥʫʶ 

ʧʨʠʙʘʚʢʫ ʫʨʦʞʘʷ ʟʝʨʥʘ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʚ ʩʨʘʚʥʝʥʥʠʠ ʩ ʥʝʦʙʨʦʙʦʪʘʥʥʳʤ ʚʘʨʠʘʥʪʦʤ 

ʦʧʳʪʘ. 

ɺ ʩʣʦʞʠʚʰʠʭʩʷ ʫʩʣʦʚʠʷʭ ʟʘʩʫʭʠ 2021 ʛʦʜʘ ʚʧʦʣʥʝ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʘʷ 

ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʨʥʘ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʥʘ ʫʨʦʚʥʝ 12,8 ʮ/ʛʘ ʩʬʦʨʤʠʨʦʚʘʣʘʩʴ ʧʨʠ ʦʙʨʘʙʦʪʢʝ 

ʩʝʤʷʥ ʩʪʠʤʫʣʷʪʦʨʦʤ ʨʦʩʪʘ ɺʳʤʧʝʣ - 0,5 ʣ/ʪ ʠ ʩ ʤʠʢʨʦʫʜʦʙʨʝʥʠʝʤ ʆʨʘʢʫʣ  ʩʝʤʝʥʘ 1,0 ʣ/ʪ ʚ 

ʤʦʤʝʥʪ ʧʨʦʪʨʘʚʣʠʚʘʥʠʷ ʬʫʥʛʠʮʠʜʦʤ  ɹʫʥʢʝʨ ʚ ʥʦʨʤʝ 0,4 ʣ/ʪ, ʧʨʠ ʨʘʥʥʝʚʝʩʝʥʝʡ ʦʙʨʘʙʦʪʢʝ 

ʧʦʩʝʚʦʚ ʚ ʬʘʟʝ ʢʫʱʝʥʠʷ ʩ  ʩʪʠʤʫʣʷʪʦʨʦʤ ʨʦʩʪʘ ɺʳʤʧʝʣ  - 0,5 ʣ/ʛʘ, ʤʠʢʨʦʫʜʦʙʨʝʥʠʝʤ  

ʆʨʘʢʫʣ  ʤʫʣʴʪʠʢʦʤʧʣʝʢʩ ï 2,0 ʣ/ʛʘ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʫʚʝʣʠʯʝʥʠʶ ʫʨʦʞʘʡʥʦʩʪʠ ʟʝʨʥʘ ʥʘ 6,0 

ʮ/ʛʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʳʤ ʥʝʦʙʨʘʙʦʪʘʥʥʳʤ ʚʘʨʠʘʥʪʦʤ ʦʧʳʪʘ.  

ɺʧʦʣʥʝ ʭʦʨʦʰʠʡ ʫʨʦʞʘʡ ʟʝʨʥʘ 14,6 ʮ/ʛʘ ʜʣʷ ʟʘʩʫʰʣʠʚʦʛʦ ʛʦʜʘ ʦʙʝʩʧʝʯʠʚʘʣʩʷ ʧʨʠ 

ʦʙʨʘʙʦʪʢʝ ʩʝʤʷʥ ʚʳʰʝʥʘʟʚʘʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʠ ʜʚʫʭʢʨʘʪʥʦʡ ʦʙʨʘʙʦʪʢʝ ʧʦʩʝʚʦʚ ʦʟʠʤʦʡ 

ʧʰʝʥʠʮʳ ʚ ʬʘʟʝ ʨʘʥʥʝʚʝʩʝʥʥʝʛʦ ʢʫʱʝʥʠʷ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʦʙʨʘʙʦʪʢʦʡ ʧʦʩʝʚʦʚ 

ʛʝʨʙʠʮʠʜʦʤ ɹʘʣʝʨʠʥʘ 0,5 ʣ/ʛʘ ʠ ʚ ʬʘʟʝ ʬʣʘʛʦʚʦʛʦ ʣʠʩʪʘ ʩʪʠʤʫʣʷʪʦʨʦʤ ʨʦʩʪʘ ɺʳʤʧʝʣ 0,5 

ʣ/ʛʘ ʠ ʤʠʢʨʦʫʜʦʙʨʝʥʠʝʤ ʆʨʘʢʫʣ ʤʫʣʴʪʠʢʦʤʧʣʝʢʩ ʚ ʥʦʨʤʝ 2,0 ʣ/ʛʘ  ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ 

ʥʦʨʤʘʤʠ ʨʘʩʭʦʜʘ ʨʘʙʦʯʝʡ ʞʠʜʢʦʩʪʠ 250 ʣ/ʛʘ ʩʦʛʣʘʩʥʦ ʩʭʝʤʝ ʦʧʳʪʦʚ. 

ʇʨʠ ʦʙʨʘʙʦʪʢʝ ʩʝʤʷʥ ʙʠʦʫʜʦʙʨʝʥʠʝʤ  ɹʠʦʙʘʨʩ-ʄ ʚ ʥʦʨʤʝ 1,0 ʣ/ʪ ʜʘʣʠ ʜʦʩʪʦʚʝʨʥʫʶ 

ʧʨʠʙʘʚʢʫ ʫʨʦʞʘʡʥʦʩʪʠ ʟʝʨʥʘ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʝʦʙʨʘʙʦʪʘʥʥʳʤ 

ʚʘʨʠʘʥʪʦʤ ʦʧʳʪʘ, ʪʦ ʝʩʪʴ ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʨʥʘ ʚʦʟʨʦʩʣʘ ʥʘ 1,6 ʮ/ʛʘ ʧʨʠ ʦʙʱʝʤ ʫʨʦʞʘʝ 8,4 

ʮ/ʛʘ. 

ɼʦʚʦʣʴʥʦ ʧʨʠʝʤʣʝʤʳʝ ʜʣʷ ʦʪʯʝʪʥʦʛʦ ʟʘʩʫʰʣʠʚʦʛʦ ʛʦʜʘ ʫʨʦʞʘʡʥʦʩʪʴ ʦʟʠʤʦʡ 

ʧʰʝʥʠʮʳ 10,8 ʮ/ʛʘ ʦʙʝʩʧʝʯʠʚʘʣʘʩʴ ʧʨʠ ʧʨʝʜʧʦʩʝʚʥʦʡ ʦʙʨʘʙʦʪʢʝ ʩʝʤʷʥ ʙʠʦʫʜʦʙʨʝʥʠʝʤ 

ɹʠʦʙʘʨʩ-ʄ ʧʨʠ ʥʦʨʤʝ ʨʘʩʭʦʜʘ 1,0 ʣ/ʪ ʚ ʙʘʢʦʚʦʡ ʩʤʝʩʠ ʩ ʧʨʦʪʨʘʚʠʪʝʣʝʤ ɹʫʥʢʝʨ - 0,4 ʣ/ʪ ʠ 

ʦʧʨʳʩʢʠʚʘʥʠʝʤ ʧʦʩʝʚʦʚ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʚ ʨʘʥʥʝʚʝʩʝʥʥʠʝ ʧʝʨʠʦʜʳ ʚ ʬʘʟʝ ʢʫʱʝʥʠʷ ʚ 

ʥʦʨʤʝ 0,5 ʣ/ʛʘ ʩʦʚʤʝʩʪʥʦ ʩ ʛʝʨʙʠʮʠʜʦʤ ɹʘʣʝʨʠʥʘ ï 0,5 ʣ/ʛʘ ʠ ʚ ʬʘʟʝ ʥʘʯʘʣʘ ʢʦʣʦʰʝʥʠʷ 

ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʦʙʨʘʙʘʪʳʚʘʣʠʩʴ ʩ ʙʠʦʫʜʦʙʨʝʥʠʝʤ ɹʠʦʙʘʨʩ ʄ ʚ ʥʦʨʤʝ 0,7 ʣ/ʛʘ.  ʇʨʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ ʫʭʦʜʝ ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʨʥʘ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʙʠʦʫʜʦʙʨʝʥʠʡ ɹʠʦʙʘʨʩ-ʄ ʚʦʟʨʦʩʣʘ ʥʘ 4,0 ʮ/ʛʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʝʦʙʨʘʙʦʪʘʥʥʳʤ 

ʢʦʥʪʨʦʣʴʥʳʤ ʚʘʨʠʘʥʪʦʤ ʦʧʳʪʘ.  

ʈʝʟʫʣʴʪʘʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠ ʚʥʝʩʝʥʠʠ ʨʘʥʝʝ ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʭ 

ʥʦʨʤ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʈ45N70 ʢʛ/ʛʘ ʧʨʠ  No-Till  ʪʝʭʥʦʣʦʛʠʡ ʚʦʟʜʝʣʳʚʘʥʠʡ ʦʟʠʤʦʡ 

ʧʰʝʥʠʮʳ ʬʦʩʬʦʨʥʳʝ ʫʜʦʙʨʝʥʠʷ ʈ45 ʢʛ/ʛʘ ʚʥʦʩʠʣʠʩʴ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʧʦʩʝʚʦʤ ʙʨʘʟʠʣʴʩʢʦʡ 



22 

 

ʩʝʷʣʢʦʡ FANKHAUSER 2115 ʥʘ ʛʣʫʙʠʥʫ 10 ʩʤ, ʘ ʘʟʦʪʥʳʝ ʫʜʦʙʨʝʥʠʷ N70 ʢʛ/ʛʘ ʚ 

ʨʘʥʥʝʚʝʩʝʥʥʠʝ ʧʝʨʠʦʜʳ ʚ ʬʘʟʝ ʢʫʱʝʥʠʷ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʩ ʨʘʟʙʨʘʩʳʚʘʪʝʣʝʤ ʫʜʦʙʨʝʥʠʡ 

ʅʈʋ-0,3 ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʙʦʨʦʥʦʚʘʥʠʝʤ ʧʦʩʝʚʦʚ ʦʟʠʤʳʭ ʟʝʨʥʦʚʳʭ. ʇʨʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ 

ʫʭʦʜʝ ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʨʥʘ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʩʦʩʪʘʚʠʣʘ 15,0 ʮ/ʛʘ, ʧʨʝʚʳʩʠʚ ʥʘ 8,2 ʮ/ʛʘ 

ʥʝʫʜʦʙʨʝʥʥʳʡ ʚʘʨʠʘʥʪ ʦʧʳʪʘ. 

ʇʨʠ ʚʥʝʩʝʥʠʠ ʨʘʩʯʝʪʥʳʭ ʥʦʨʤ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ P20N60 ʥʘ ʟʘʧʣʘʥʠʨʦʚʘʥʥʳʡ 

ʫʨʦʞʘʡ ʟʝʨʥʘ 20,0 ʮ/ʛʘ ʧʦʢʘʟʘʪʝʣʴ ʬʘʢʪʠʯʝʩʢʦʡ ʫʨʦʞʘʡʥʦʩʪʠ ʟʝʨʥʘ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ 

ʩʦʩʪʘʚʠʣʘ 15,6 ʮ/ʛʘ (ʪʘʙʣʠʮʘ 1).  

 
ʊʘʙʣʠʮʘ  1 ï ʋʨʦʞʘʡʥʦʩʪʴ ʟʝʨʥʘ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʧʨʠ çʥʦʣʝʚʦʡè ʪʝʭʥʦʣʦʛʠʡ 

ʚʦʟʜʝʣʳʚʘʥʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʠʤʝʥʝʥʠʷ ʫʜʦʙʨʝʥʠʡ (2021-2022 ʛʛ.) 

 

ɺʘʨʠʘʥʪʳ ʋʨʦʞʘʡʥʦʩʪʴ ʟʝʨʥʘ, 

ʮ/ʛʘ 

ʉʨʝʜʥʷʷ 

ʫʨʦʞʘʡʥʦʩʪʴ 

ʟʝʨʥʘ, ʮ/ʛʘ 

ʆʪʢʣʦʥʝʥʠʝ 

ʦʪ ʢʦʥʪʨʦʣʷ 

ʮ/ʛʘ 2021 ʛʦʜ 2022 ʛʦʜ 

1. ɹʝʟ ʫʜʦʙʨʝʥʠʡ - ʢʦʥʪʨʦʣʴ 6,8 10,8 8,8 - 

2. ʆʙʨʘʙʦʪʢʘ ʩʝʤʷʥ ʩʪʠʤʫʣʷʪʦʨʦʤ ʨʦʩʪʘ 

ɺʳʤʧʝʣ 0,5 ʣ/ʪ 

8,7 14,1 11,4 +2,6 

3. ʆʙʨʘʙʦʪʢʘ ʩʝʤʷʥ ʩʪʠʤʫʣʷʪʦʨʦʤ ʨʦʩʪʘ 

ɺʳʤʧʝʣ - 0,5 ʣ/ʪ ʠ ʤʠʢʨʦʫʜʦʙʝʥʠʝʤ 

ʆʨʘʢʫʣ ʩʝʤʝʥʘ  - 1,0 ʣ/ʪ 

9,4 15,8 12,6 +3,8 

4. ʈʘʥʥʝʚʝʩʝʥʥʷʷ ʦʙʨʘʙʦʪʢʘ ʧʦʩʝʚʦʚ ʚ 

ʬʘʟʝ ʢʫʱʝʥʠʷ ʦʟʠʤʦʡ ʧʱʝʥʠʮʳ ʩ 

ʧʨʝʧʘʨʘʪʘʤʠ ɺʳʤʧʝʣ - 0,5 ʣ/ʛʘ ʠ ʆʨʘʢʫʣ 

ʤʫʣʴʪʠʢʦʤʧʣʝʢʩ - 2,0 ʣ/ʛʘ 

12,8 18,8 15,8 +7,0 

5. ʈʘʥʥʝʚʝʩʝʥʥʷʷ  ʦʙʨʘʙʦʪʢʘ ʧʦʩʝʚʦʚ ʚ 

ʬʘʟʝ ʢʫʱʝʥʠʷ ʠ ʬʣʘʛʦʚʦ ʣʠʩʪʘ ʦʟʠʤʦʡ 

ʧʱʝʥʠʮʳ ʩ ʧʨʝʧʘʨʘʪʘʤʠ ɺʳʤʧʝʣ - 0,5 

ʣ/ʛʘ ʠ ʆʨʘʢʫʣ ʩʝʤʝʥʘ - 1,0 ʣ/ʛʘ 

14,6 22,1 18,4 +9,6 

6. ʆʙʨʘʙʦʪʢʘ ʩʝʤʷʥ ʙʠʦʫʜʦʙʨʝʥʠʷʤ 

ɹʠʦʙʘʨʩ-ʄ - 1,0 ʣ/ʪ  

8,4 14,6 11,5 +2,7 

7. ʈʘʥʥʝʚʝʩʝʥʥʷʷ ʦʙʨʘʙʦʪʢʘ ʚ ʬʘʟʝ 

ʢʫʱʝʥʠʷ ɹʠʦʙʘʨʩ-ʄ 0,5 ʣ/ʛʘ  

9,7 16,9 13,6 +4,8 

8. ʆʙʨʘʙʦʪʢʘ ʧʦʩʝʚʦʚ ʬʘʟʝ ʢʫʱʝʥʠʷ 

ɹʠʦʙʘʨʩ-ʄ 0,5 ʣ/ʛʘ ʠ ʚ ʬʘʟʝ ʢʦʣʦʰʝʥʠʷ 

0,7 ʣ/ʛʘ 

10,8 20,2 15,5 +6,7 

9. P45N70 15,0 28,3 21,7 +12,9 

10. ʈʘʩʯʝʪʥʘʷ ʥʦʨʤʘ ʤʠʥʝʨʘʣʴʥʳʭ 

ʫʜʦʙʨʝʥʠʡ ʥʘ ʟʘʧʣʘʥʠʨʦʚʘʥʥʳʡ ʫʨʦʞʘʡ 

ʟʝʨʥʘ P20 N60 

15,6 28,6 22,1 +13,3 

ʅʉʈ095 1,21  2,42   

 

 

ʅʘ ʵʪʦʤ ʚʘʨʠʘʥʪʝ ʨʘʩʯʝʪʥʳʝ ʥʦʨʤʳ ʬʦʩʬʦʨʥʳʭ ʫʜʦʙʨʝʥʠʡ ʈ20 ʢʛ/ʛʘ ʚʥʦʩʠʣʠʩʴ ʧʨʠ 

ʧʦʩʝʚʝ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʙʨʘʟʠʣʴʩʢʦʡ ʩʝʷʣʢʠ   FANKHAUSER 2115 ʥʘ 

ʛʣʫʙʠʥʫ 10 ʩʤ ʠ ʨʘʥʥʝʚʝʩʝʥʥʷʷ ʧʦʜʢʦʨʤʢʘ ʘʟʦʪʥʳʤʠ ʫʜʦʙʨʝʥʠʷʤʠ N60 ʢʛ/ʛʘ ʚ ʬʘʟʝ 

ʢʫʱʝʥʠʷ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʩ ʥʘʚʝʩʥʳʤ ʨʘʟʙʨʘʩʳʚʘʪʝʣʝʤ ʫʜʦʙʨʝʥʠʡ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ 

ʟʘ ʧʝʨʠʦʜ ʪʨʫʙʢʦʚʘʥʠʷ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ, ʪʦ ʝʩʪʴ, ʚ ʧʝʨʠʦʜ ʬʦʨʤʠʨʦʚʘʥʠʷ ʨʝʧʨʦʜʫʢʪʠʚʥʳʭ 

ʦʨʛʘʥʦʚ ʟʝʨʥʘ ʦʩʘʜʢʦʚ ʙʳʣʦ ʚ 1,9 ʨʘʟʘ ʤʝʥʴʰʝ ʥʦʨʤʳ ʠ ʥʘʙʣʶʜʘʣʘʩʴ ʟʘʩʫʭʘ, ʪʦ ʝʩʪʴ 

ʦʪʩʫʪʩʪʚʠʝ ʵʬʬʝʢʪʠʚʥʳʭ ʦʩʘʜʢʦʚ ʟʘ ʧʝʨʠʦʜ ʬʦʨʤʠʨʦʚʘʥʠʷ ʟʝʨʥʘ ʠ ʚ ʧʝʨʠʦʜ ʩʦʟʨʝʚʘʥʠʷ 

ʥʘʯʠʥʘʷ ʩʦ ʚʪʦʨʦʡ ʜʝʢʘʜʳ ʤʘʷ ʜʦ ʢʦʥʮʘ ʠʶʥʷ ʤʝʩʷʮʘ ʚʳʧʘʣʦ ʚʩʝʛʦ ʣʠʰʴ 11,1 ʤʤ ʦʩʘʜʢʦʚ 

ʧʨʠ ʩʨʝʜʥʝʤʝʩʷʯʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʚʦʟʜʫʭʘ 22,3
0
ʉ ʠ 26,9

0
ʉ ʩ ʩʥʠʞʝʥʠʝʤ ʦʪʥʦʩʠʪʝʣʴʥʦʡ 
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ʚʣʘʞʥʦʩʪʠ ʚʦʟʜʫʭʘ ʜʦ 17% ʠ 11% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʇʦʵʪʦʤʫ ʧʨʦʮʝʩʩ ʬʦʨʤʠʨʦʚʘʥʠʷ ʟʝʨʥʘ 

ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʚ ʫʩʣʦʚʠʷʭ ʙʦʛʘʨʳ ʠ ʠʭ ʤʦʣʦʯʥʘʷ, ʚʦʩʢʦʚʘʷ, ʧʦʣʥʘʷ ʩʧʝʣʦʩʪʴ ʧʨʦʪʝʢʘʣʦ 

ʥʘ ʬʦʥʝ ʧʦʯʚʝʥʥʦʡ ʠ ʘʪʤʦʩʬʝʨʥʦʡ ʟʘʩʫʭʠ. ɺ ʵʪʦʡ ʩʚʷʟʠ, ʟʝʨʥʘ ʬʦʨʤʠʨʦʚʘʣʠʩʴ ʱʫʧʣʳʤʠ ʠ 

ʣʝʛʢʦʚʝʩʥʳʤʠ, ʩ ʤʝʥʴʰʠʤʠ ʨʘʟʤʝʨʘʤʠ ʢʦʣʦʩʴʝʚ, ʢʦʣʠʯʝʩʪʚʦ ʟʝʨʝʥ ʩ ʦʜʥʦʛʦ ʢʦʣʦʩʘ ʠ 

ʤʘʩʩʳ 1000 ʟʝʨʝʥ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʨʥʘ ʙʳʣʘ ʥʘʤʥʦʛʦ ʥʠʞʝ ʦʪ 

ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠʟʫʯʘʝʤʦʛʦ ʩʦʨʪʘ çʉʪʝʢʣʦʚʠʜʥʳʡ 24è. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʩ 

ʫʣʫʯʰʝʥʠʝʤ ʫʩʣʦʚʠʷ ʧʠʪʘʥʠʷ ʨʘʩʪʝʥʠʝ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʪʠʤʫʣʷʪʦʨʦʚ ʨʦʩʪʘ ɺʳʤʧʝʣ, 

ʤʠʢʨʦʫʜʦʙʨʝʥʠʷ ʆʨʘʢʫʣ ʩʝʤʝʥʘ ʠ ʙʠʦʫʜʦʙʨʝʥʠʷ ɹʠʦʙʘʨʩ-ʄ ʜʘʞʝ ʚ ʦʩʪʨʦʟʘʩʫʰʣʠʚʦʤ 2021 

ʛʦʜʫ ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʨʥʘ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʜʘʣʘ ʜʦʩʪʦʚʝʨʥʫʶ ʩʫʱʝʩʪʚʝʥʥʫʶ ʧʨʠʙʘʚʢʫ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʳʤ ʚʘʨʠʘʥʪʦʤ. 

ʆʩʝʥʴʶ 2021 ʛʦʜʫ ʟʘ ʦʢʪʷʙʨʴ ʤʝʩʷʮ ʩʫʤʤʘ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ ʩʦʩʪʘʚʠʣʘ 45,8 ʤʤ 

ʧʨʠ ʩʨʝʜʥʝʤʝʩʷʯʥʦʤ ʧʦʢʘʟʘʪʝʣʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ 10,5
0
ʉ, ʪʦ ʝʩʪʴ, ʧʦ ʩʣʦʞʠʚʰʠʤʩʷ 

ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ ʵʪʦʪ ʤʝʩʷʮ ʙʳʣ ʙʣʘʛʦʧʨʠʷʪʥʳʤ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʜʨʫʞʥʳʭ ʠ 

ʨʘʚʥʦʤʝʨʥʳʭ ʚʩʭʦʜʦʚ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ. 

ʉ ʥʘʯʘʣʘ ʥʦʷʙʨʷ ʤʝʩʷʮʘ ʩʪʦʷʣʘ ʧʨʦʭʣʘʜʥʘʷ ʧʦ ʥʘʩʪʦʷʱʝʤʫ ʦʩʝʥʥʷʷ ʧʦʛʦʜʘ ʩ 

ʩʨʝʜʥʝʜʝʢʘʜʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ 3,7
0
ʉ ʧʨʠ ʥʦʨʤʝ 9,4

0
ʉ. ɺʦ ʚʪʦʨʦʡ 

ʜʝʢʘʜʝ ʥʦʷʙʨʷ ʤʝʩʷʮʘ ʚʳʧʘʣʦ 32,2 ʤʤ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ ʚ ʚʠʜʝ ʜʦʞʜʷ ʠ ʤʦʢʨʦʛʦ ʩʥʝʛʘ 

ʩʦ ʩʨʝʜʥʝʜʝʢʘʜʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ 3,2
0
ʉ. ʉ ʧʝʨʚʳʭ ʜʥʝʡ ʪʨʝʪʴʝʡ 

ʜʝʢʘʜʳ ʩʪʦʷʣʘ ʪʝʧʣʘʷ ʦʩʝʥʥʷʷ ʧʦʛʦʜʘ ʩ ʧʦʚʳʰʝʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʜʦ 6,0
0
ʉ. ɺ 

ʮʝʣʦʤ ʟʘ ʦʩʝʥʥʠʝ ʧʝʨʠʦʜʳ ʚʝʛʝʪʘʮʠʠ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʚʳʧʘʣʦ 88,8 ʤʤ ʦʩʘʜʢʦʚ ʩ 

ʙʣʘʛʦʧʨʠʷʪʥʳʤ ʪʝʤʧʝʨʘʪʫʨʥʳʤ ʬʦʥʦʤ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʨʘʚʥʦʤʝʨʥʦʤʫ ʨʦʩʪʫ ʠ 

ʨʘʟʚʠʪʠʶ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʠ ʧʦʣʥʳʝ ʚʩʭʦʜʳ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʚ ʩʣʦʞʠʚʰʠʭʩʷ ʫʩʣʦʚʠʷʭ 

ʢʣʠʤʘʪʠʯʝʩʢʦʛʦ ʬʘʢʪʦʨʘ ʧʦʣʫʯʝʥʳ 15.11.2021 ʛʦʜʫ ʯʝʨʝʟ 14 ʜʥʝʡ ʧʦʩʣʝ ʧʦʩʝʚʘ. 

ʀʟ ʜʘʥʥʳʭ ʨʠʩʫʥʢʦʚ 1, 2, 3, 4 ʷʨʢʦ ʚʠʜʥʦ ʨʘʟʚʠʪʠʝ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʠ ʝʝ ʢʦʨʥʝʚʘʷ 

ʩʠʩʪʝʤʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʠʤʝʥʝʥʠʷ ʩʪʠʤʫʣʷʪʦʨʦʚ ʨʦʩʪʘ ɺʳʤʧʝʣ ʚ ʥʦʨʤʝ 0,5 ʣ/ʪ ʚ 

ʩʦʯʝʪʘʥʠʠ ʩ ʤʠʢʨʦʫʜʦʙʨʝʥʠʝʤ ʆʨʘʢʫʣ ʩʝʤʝʥʘ ï 1,0 ʣ/ʪ ʠ ʚʣʠʷʥʠʝ ʙʠʦʫʜʦʙʨʝʥʠʷ ɹʠʦʙʘʨʩ-

ʄ 1,0 ʣ/ʪ, ʘ ʪʘʢ ʞʝ ʦʪʯʝʪʣʠʚʦʝ ʨʘʟʚʠʪʠʝ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ ʩ ʤʦʱʥʳʤ ʠʭ ʨʘʟʚʝʪʚʣʝʥʠʝʤ 

ʥʘʙʣʶʜʘʣʦʩʴ ʧʨʠ ʚʥʝʩʝʥʠʠ ʬʦʩʬʦʨʥʳʭ ʫʜʦʙʨʝʥʠʡ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʧʦʩʝʚʦʤ ʧʨʠ çno-tillè 

ʪʝʭʥʦʣʦʛʠʡ. 

ɿʠʤʘ ʙʳʣʘ ʪʝʧʣʘʷ ʙʣʘʛʦʧʨʠʷʪʥʘʷ ʜʣʷ ʧʝʨʝʟʠʤʦʚʢʠ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ. ɿʘ ʜʝʢʘʙʨʴ 

(38,1 ʤʤ), ʷʥʚʘʨʴ (106,9 ʤʤ) ʠ ʬʝʚʨʘʣʴ ʤʝʩʷʮʝʚ (64,9 ʤʤ) ʦʩʘʜʢʦʚ, ʯʪʦ ʚ ʩʫʤʤʝ ʩʦʩʪʘʚʠʣʘ 

209,9 ʤʤ. ʇʨʦʤʝʨʟʘʥʠʷ ʧʦʯʚʳ ʥʝ ʦʪʤʝʯʘʣʠʩʴ. ɺʝʩʝʥʥʝʝ ʚʦʟʦʙʥʦʚʣʝʥʠʝ ʚʝʛʝʪʘʮʠʠ 

ʥʘʙʣʶʜʘʣʦʩʴ ʚ ʢʦʥʮʝ ʪʨʝʪʴʝʡ ʜʝʢʘʜʳ ʬʝʚʨʘʣʷ ʤʝʩʷʮʘ. ʉʦʭʨʘʥʥʦʩʪʴ ʨʘʩʪʝʥʠʷ ʦʟʠʤʦʡ 

ʧʰʝʥʠʮʳ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʩʪʠʤʫʣʷʪʦʨʘ ʨʦʩʪʘ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʤʠʢʨʦʫʜʦʙʨʝʥʠʷʤʠ, 

ʙʠʦʫʜʦʙʨʝʥʠʷʤʠ ʠ ʬʦʩʬʦʨʥʳʤʠ ʫʜʦʙʨʝʥʠʷʤʠ ʥʘʙʣʶʜʘʣʘʩʴ ʚʳʩʦʢʦʡ, ʢʦʵʬʬʠʮʠʝʥʪ 

ʚʳʞʠʚʘʝʤʦʩʪʠ (96,7-98,1%), ʘ ʥʘ ʢʦʥʪʨʦʣʴʥʦʤ ʥʝʫʜʦʙʨʝʥʥʦʤ ʚʘʨʠʘʥʪʝ ʦʧʳʪʘ ʵʪʦʪ 

ʧʦʢʘʟʘʪʝʣʴ ʢʦʣʝʙʘʣʩʷ ʚ ʧʨʝʜʝʣʘʭ 82,3-87,1%. 

ɺ 2022 ʛʦʜʫ ʦʙʠʣʠʝʤ ʦʩʘʜʢʦʚ ʦʪʤʝʪʠʣʩʷ ʤʘʨʪ ʤʝʩʷʮ. ɿʘ ʵʪʦʪ ʤʝʩʷʮ ʚʳʩʦʪʘ 

ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ ʩʦʩʪʘʚʠʣʘ 231,2 ʤʤ, ʯʪʦ ʚ 2,9 ʨʘʟʘ ʙʦʣʴʰʝ ʦʪ ʤʥʦʛʦʣʝʪʥʝʡ ʥʦʨʤʳ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʟʫʯʝʥʠʷ ʧʦʯʚʝʥʥʳʭ ʘʥʘʣʠʟʦʚ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ ʧʨʦʜʫʢʪʠʚʥʦʡ ʚʣʘʛʠ ʚʳʷʚʣʝʥʦ, 

ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʟʘʧʘʩʦʚ ʧʨʦʜʫʢʪʠʚʥʦʡ ʚʣʘʛʠ ʚ ʧʦʯʚʝ ʚ ʥʘʯʘʣʝ ʤʘʨʪʘ ʤʝʩʷʮʘ (08.03.2022 

ʛ.) ʥʘ ʛʣʫʙʠʥʝ 0-100 ʩʤ ʩʦʩʪʘʚʠʣʘ 206 ʤʤ, ʚ ʢʦʥʮʝ ʚʪʦʨʦʡ ʜʝʢʘʜʳ ʤʘʨʪʘ (18.03.2022 ʛ.) ï 

227,0 ʤʤ, ʘ ʚ ʢʦʥʮʝ ʤʝʩʷʮʝ (28.03.2022 ʛ.) ï 225 ʤʤ. ʆʪʣʠʯʥʳʝ ʟʘʧʘʩʳ ʧʨʦʜʫʢʪʠʚʥʦʡ ʚʣʘʛʠ 

ʧʨʠ ʚʝʩʝʥʥʝʡ ʚʝʛʝʪʘʮʠʠ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʠʥʪʝʥʩʠʚʥʦʤʫ ʨʘʟʚʠʪʠʝ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʚ 

ʫʜʦʙʨʝʥʥʳʭ ʚʘʨʠʘʥʪʘʭ ʦʧʳʪʘ ʠ ʙʫʨʥʦʤʫ ʨʦʩʪʫ ʩʦʨʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʢʘʢ ʚ 

ʢʦʣʠʯʝʩʪʚʝʥʥʦʤ, ʪʘʢ ʠ ʚʝʩʦʚʦʤ ʚʳʨʘʞʝʥʠʠ ʥʘ ʝʜʠʥʠʮʳ ʧʣʦʱʘʜʠ. ʇʦʵʪʦʤʫ ʚ ʢʦʥʮʝ ʧʝʨʚʦʡ 

ʜʝʢʘʜʳ ʘʧʨʝʣʷ ʤʝʩʷʮʘ (09.04.2022 ʛ.) ʧʦʩʝʚʳ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʦʙʨʘʙʘʪʳʚʘʣʠʩʴ 

ʛʝʨʙʠʮʠʜʦʤ ɹʘʣʝʨʠʥʘ 0,5 ʣ/ʛʘ. ʇʨʠ ʘʥʘʣʠʟʝ ʫʯʝʪʘ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʩʦʨʥʷʢʦʚ ʠ ʠʭ 

ʢʦʣʠʯʝʩʪʚʦ ʚ ʥʘʯʘʣʝ ʪʨʫʙʢʦʚʘʥʠʷ ʥʘ 7-ʡ ʜʝʥʴ ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ ʚʳʰʝʫʢʘʟʘʥʥʳʤ 
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ʛʝʨʙʠʮʠʜʦʤ ʙʦʣʴʰʠʥʩʪʚʦ ʦʜʥʦʣʝʪʥʠʝ ʠ ʤʥʦʛʦʣʝʪʥʠʝ ʜʚʫʜʦʣʴʥʳʝ ʩʦʨʥʷʢʠ ʩʢʨʫʯʠʚʘʣʠʩʴ ʠ 

ʠʤʝʣʠ ʥʝʟʜʦʨʦʚʳʡ ʚʠʜ, ʧʨʠʦʩʪʘʥʦʚʠʣʠ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ. 

ʉ ʮʝʣʴʶ ʫʥʠʯʪʦʞʝʥʠʷ ʜʠʢʦʛʦ ʷʯʤʝʥʷ ʠ ʦʚʩʶʛʘ ʠ ʜʨʫʛʠʭ ʚʠʜʦʚ ʟʝʨʥʦʚʳʭ ʩʦʨʥʷʢʦʚ 

ʧʦʩʝʚʳ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʦʜʥʦʚʨʝʤʝʥʥʦ ʦʙʨʘʙʘʪʳʚʘʣʠʩʴ ʛʝʨʙʠʮʠʜʦʤ ʃʘʩʪʠʢ ʊʦʧ ʚ ʥʦʨʤʝ 

0,4 ʣ/ʛʘ (09.04.2022 ʛ.). ɹʠʦʣʦʛʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʫʢʘʟʘʥʥʳʭ ʛʝʨʙʠʮʠʜʦʚ ʙʳʣʘ 

ʜʦʚʦʣʴʥʦ ʚʳʩʦʢʦʡ 85,8-91,4%. ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʠʟ-ʟʘ ʦʙʠʣʠʷ ʦʩʘʜʢʦʚ ʚ ʤʘʨʪʝ 

ʤʝʩʷʮʘ ʠ ʧʨʠ ʜʦʩʪʘʪʦʯʥʦʤ ʢʦʣʠʯʝʩʪʚʝ ʪʝʧʣʘ ʥʘʙʣʶʜʘʣʠʩʴ ʤʘʩʩʦʚʳʝ ʧʦʷʚʣʝʥʠʷ ʩʦʨʥʦʡ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʚʳʩʦʢʠʡ ʟʘʩʦʨʝʥʥʦʩʪʠ ʧʦʩʝʚʦʚ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ 

ʦʜʥʦʣʝʪʥʠʤ ʠ ʤʥʦʛʦʣʝʪʥʠʤ ʜʚʫʜʦʣʴʥʳʤʠ, ʘ ʪʘʢʞʝ ʟʣʘʢʦʚʳʤʠ ʩʦʨʥʷʢʘʤʠ, ʚ ʵʪʦʡ ʩʚʷʟʠ 

ʩʚʦʝʚʨʝʤʝʥʥʘʷ ʠ ʢʘʯʝʩʪʚʝʥʥʘʷ ʦʙʨʘʙʦʪʢʘ ʧʦʩʝʚʦʚ ʧʨʦʪʠʚ ʩʦʨʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʠʤʝʣʠ 

ʦʛʨʦʤʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʬʠʪʦʩʘʥʠʪʘʨʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʦʩʝʚʦʚ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ. 

ɺ ʥʘʯʘʣʝ ʩʪʘʪʴʠ ʧʦʜʨʦʙʥʦ ʠʟʣʦʞʝʥʳ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ ʦʩʝʥʥʝʛʦ (2021 ʛ.), 

ʟʠʤʥʝʛʦ (2021-2022 ʛʛ.), ʚʝʩʝʥʥʝʛʦ ʠ ʣʝʪʥʝʛʦ ʦʪʯʝʪʥʦʛʦ ʧʝʨʠʦʜʦʚ ʚʝʛʝʪʘʮʠʠ ʦʟʠʤʦʡ 

ʧʰʝʥʠʮʳ. ɹʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʦʩʝʥʠ, ʟʠʤʳ ʠ ʨʘʥʥʝʚʝʩʝʥʥʝʛʦ ʧʝʨʠʦʜʘ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ 

ʨʘʚʥʦʤʝʨʥʦʤʫ ʨʘʟʚʠʪʠʶ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʠ ʬʦʨʤʠʨʦʚʘʥʠʶ ʙʦʣʝʝ ʚʳʩʦʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʧʨʦʜʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʫʨʦʞʘʡʥʦʩʪʠ ʟʝʨʥʘ. ʊʘʢ, ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʩʝʤʷʥ ʩʪʠʤʫʣʷʪʦʨʦʤ 

ʨʦʩʪʘ ɺʳʤʧʝʣ 0,5 ʣ/ʪ ʠ ʤʠʢʨʦʫʜʦʙʨʝʥʠʝʤ ʆʨʘʢʫʣ ʩʝʤʝʥʘ 1,0 ʣ/ʪ ʩ ʦʜʥʦʚʨʝʤʝʥʥʦʤ 

ʧʨʦʪʨʘʚʣʠʚʘʥʠʝʤ ʬʫʥʛʠʮʠʜʦʤ ɹʫʥʢʝʨ 0,4 ʣ/ʪ, ʘ ʪʘʢ ʞʝ ʨʘʥʥʝʚʝʩʝʥʥʝʡ ʦʙʨʘʙʦʪʢʦʡ ʧʦʩʝʚʦʚ 

ʚ ʬʘʟʝ ʢʫʱʝʥʠʷ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʩʪʠʤʫʣʷʪʦʨʦʤ ɺʳʤʧʝʣ 0,5 ʣ/ʛʘ ʠ ʤʠʢʨʦʫʜʦʙʨʝʥʠʝʤ 

ʆʨʘʢʫʣ ʤʫʣʴʪʠʢʦʤʧʣʝʢʩ 2,0 ʣ/ʛʘ ʩ ʦʜʥʦʚʨʝʤʝʥʥʦʤ ʚʥʝʩʝʥʠʝʤ ʛʝʨʙʠʮʠʜʘ ɹʘʣʝʨʠʥʘ 0,5 ʣ/ʛʘ 

ʠ ʚʪʦʨʘʷ ʦʙʨʘʙʦʪʢʘ ʚ ʚʳʰʝ ʫʢʘʟʘʥʥʳʭ ʩʪʠʤʫʣʷʪʦʨʦʚ ʨʦʩʪʘ ʠ ʤʠʢʨʦʫʜʦʙʨʝʥʠʝʤ ʚ ʧʝʨʠʦʜ 

ʧʦʷʚʣʝʥʠʷ ʬʣʘʛʦʚʦʛʦ ʣʠʩʪʘ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʥʦʨʤʝ ʢʦʣʠʯʝʩʪʚʦ ʩʦʭʨʘ-

ʥʠʚʰʠʭʩʷ ʨʘʩʪʝʥʠʡ ʧʝʨʝʜ ʫʙʦʨʢʦʡ ʩʦʩʪʘʚʠʣʦ 286,1 ʰʪ/ʤ
2
, ʜʦʩʪʠʛʥʫʚ ʚʳʩʦʪʳ 88,9 ʩʤ, ʧʨʠ 

ʧʨʦʜʫʢʪʠʚʥʦʡ ʢʫʩʪʠʩʪʦʩʪʠ 1,15 ʰʪ, ʩ ʢʦʣʠʯʝʩʪʚʦʤ ʟʝʨʝʥ ʚ ʢʦʣʦʩʝ 22,2 ʰʪ ʩ ʤʘʩʩʦʡ 1000 

ʟʝʨʝʥ 34,8 ʛ ʠ ʩ ʩʙʦʨʦʤ ʩʫʭʦʛʦ ʟʝʨʥʘ ʧʨʠ ʩʪʘʥʜʘʨʪʥʦʡ ʚʣʘʞʥʦʩʪʠ 22,1 ʮ/ʛʘ (ʪʘʙʣʠʮʘ 1). 

ɼʦʚʦʣʴʥʦ ʭʦʨʦʰʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʨʦʜʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ʧʨʠ 

ʦʙʨʘʙʦʪʢʝ ʩʝʤʷʥ ʙʠʦʫʜʦʙʨʝʥʠʝʤ ɹʠʦʙʘʨʩ-ʄ ʚ ʥʦʨʤʝ 1,0 ʣ/ʪ ʠ ʦʙʨʘʙʦʪʢʝ ʧʦʩʝʚʦʚ ʚ ʬʘʟʝ 

ʢʫʱʝʥʠʷ ɹʠʦʙʘʨʩ ï ʄ - 0,5 ʣ/ʛʘ ʠ ʚ ʬʘʟʝ ʢʦʣʦʰʝʥʠʷ 0,7 ʣ/ʛʘ. ʅʘ ʵʪʦʤ ʚʘʨʠʘʥʪʝ ʦʧʳʪʘ 

ʢʦʣʠʯʝʩʪʚʦ ʩʦʭʨʘʥʥʳʭ ʨʘʩʪʝʥʠʡ ʧʝʨʝʜ ʫʙʦʨʢʦʡ ʩʦʩʪʘʚʠʣʦ 279,1 ʰʪ/ʤ
2
, ʚʳʩʦʪʘ ʨʘʩʪʝʥʠʡ 

ʩʦʩʪʘʚʠʣʘ 92,7 ʩʤ, ʩ ʧʨʦʜʫʢʪʠʚʥʦʡ ʢʫʩʪʠʩʪʦʩʪʠ 1,11 ʰʪ, ʩ ʢʦʣʠʯʝʩʪʚʦʤ ʟʝʨʝʥ ʚ ʢʦʣʦʩʝ 21,9 

ʰʪ., ʤʘʩʩʘ 1000 ʟʝʨʝʥ ʨʘʚʥʷʣʘʩʴ 33,0 ʛ ʠ ʩʬʦʨʤʠʨʦʚʘʣʩʷ ʫʨʦʞʘʡ ʟʝʨʥʘ ʥʘ ʫʨʦʚʥʝ 20,2 ʮ/ʛʘ.  

ɹʣʠʟʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʦ ʬʦʨʤʠʨʦʚʘʥʠʶ ʧʨʦʜʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʫʨʦʞʘʡʥʦʩʪʠ 

ʟʝʨʥʘ ʦʙʝʩʧʝʯʠʚʘʣʠʩʴ ʧʨʠ ʚʥʝʩʝʥʠʠ ʨʘʥʝʝ ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʭ ʥʦʨʤ ʤʠʥʝʨʘʣʴʥʳʭ 

ʫʜʦʙʨʝʥʠʡ P45N70 ʢʛ/ʛʘ ʠ ʥʘ ʚʘʨʠʘʥʪʝ ʧʨʠ ʚʥʝʩʝʥʠʠ ʨʘʩʯʝʪʥʳʭ ʥʦʨʤ ʤʠʥʝʨʘʣʴʥʳʭ 

ʫʜʦʙʨʝʥʠʡ. ʊʘʢ, ʧʨʠ ʚʥʝʩʝʥʠʠ ʨʘʥʝʝ ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʭ ʥʦʨʤ P45N70 ʢʛ/ʛʘ ʢʦʣʠʯʝʩʪʚʦ 

ʩʦʭʨʘʥʠʚʰʠʭʩʷ ʨʘʩʪʝʥʠʡ ʥʘ ʝʜʠʥʠʮʫ ʧʣʦʱʘʜʠ ʩʦʩʪʘʚʠʣʦ 288,6 ʰʪ/ʤ
2
, ʚʳʩʦʪʘ ʨʘʩʪʝʥʠʡ 

ʨʘʚʥʷʣʘʩʴ 97,4 ʩʤ, ʩ ʧʨʦʜʫʢʪʠʚʥʦʡ ʢʫʩʪʠʩʪʦʩʪʴʶ 1,15 ʰʪ, ʩ ʢʦʣʠʯʝʩʪʚʦʤ ʟʝʨʝʥ ʚ ʢʦʣʦʩʝ 

28,0 ʰʪ, ʤʘʩʩʘ 1000 ʟʝʨʝʥ ʙʳʣʘ 35,0 ʛ ʠ ʩ ʩʙʦʨʦʤ ʩʫʭʦʛʦ ʟʝʨʥʘ ʧʨʠ ʩʪʘʥʜʘʨʪʥʦʡ ʚʘʞʥʦʩʪʠ 

28,3 ʮ/ʛʘ. ʇʨʠ ʚʥʝʩʝʥʠʠ ʨʘʩʯʝʪʥʳʭ ʥʦʨʤ ʫʜʦʙʨʝʥʠʡ ʥʘ ʧʦʣʫʯʝʥʠʝ 30,0 ʮ/ʛʘ ʟʝʨʥʘ ʚʳʰʝ 

ʫʢʘʟʘʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʩʦʩʪʘʚʠʣʠ 290,4 ʰʪ/ʤ
2
; 98,2 ʩʤ; 

1,17 ʰʪ; 28,1 ʰʪ; 35,1 ʛ ʠ 28,6 ʮ/ʛʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ(ʪʘʙʣʠʮʘ 2).  

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʨʝʟʫʣʴʪʘʪʦʤ ʜʚʫʭʣʝʪʥʠʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʦʞʥʦ 

ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʠʟʫʯʘʝʤʳʝ ʩʪʠʤʫʣʷʪʦʨ ʨʦʩʪʘ, ʤʠʢʨʦʫʜʦʙʨʝʥʠʝ ʠ ʙʠʦʫʜʦʙʨʝʥʠʝ 

ʩʫʱʝʩʪʚʝʥʥʦ ʫʚʝʣʠʯʠʚʘʶʪ ʧʦʢʘʟʘʪʝʣʠ ʧʨʦʜʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʠ ʫʨʦʞʘʡʥʦʩʪʠ ʟʝʨʥʘ 

ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʪʠʤʫʣʷʪʦʨʘ ʨʦʩʪʘ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʤʠʢʨʦʫʜʦʙʨʝʥʠʝʤ 

ʚ ʦʩʥʦʚʥʳʝ ʬʘʟʳ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʫʚʝʣʠʯʝʥʠʶ ʫʨʦʞʘʷ ʟʝʨʥʘ ʚ 

ʟʘʩʫʰʣʠʚʳʝ ʛʦʜʳ - 2,1 ʨʘʟʘ, ʘ ʚ ʩʨʝʜʥʝʝ ʫʚʣʘʞʥʝʥʥʳʝ ʛʦʜʳ ʚ 2,0 ʨʘʟʘ ʩʦ ʩʙʦʨʦʤ 14,6 ʠ 22,1 

ʮ/ʛʘ ʟʝʨʥʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɸ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʙʠʦʫʜʦʙʨʝʥʠʡ ʚʝʣʠʯʠʥʘ ʫʨʦʞʘʡʥʦʩʪʠ ʙʳʣʘ  
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ʊʘʙʣʠʮʘ 2 ï ʇʨʦʜʫʢʪʠʚʥʦʩʪʴ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʧʨʠ ʥʫʣʝʚʦʡ ʪʝʭʥʦʣʦʛʠʡ 

ʚʦʟʜʝʣʳʚʘʥʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʠʤʝʥʝʥʠʷ ʩʪʠʤʫʣʷʪʦʨʦʚ ʨʦʩʪʘ, ʤʠʢʨʦʫʜʦʙʨʝʥʠʡ, 

ʙʠʦʫʜʦʙʨʝʥʠʡ ʠ ʨʘʩʯʝʪʥʳʭ ʥʦʨʤ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ (2021-2022 ʛʛ.) 

 

ɺʘʨʠʘʥʪʳ ɻʦʜʳ 

ʠʩʩʣʝ-

ʜʦʚʘʥʠʷ 

ʂʦʣ-ʚʦ 

ʨʘʩʪ.-ʡ 

ʧʝʨʝʜ 

ʫʙʦʨʢʦʡ 

ʥʘ 1ʤ2/ʰʪ 

ɺʳʩʦʪʘ 

ʨʘʩʪʝ-

ʥʠʡ,ʩʤ 

ɼʣʠʥʘ 

ʢʦʣʦʩʘ, 

ʩʤ 

ʂʦʣ-ʚʦ 

ʟʝʨʝʥ ʚ 

ʢʦʣʦʩʘ, 

ʛ 

ʄʘʩʩʘ 

ʟʝʨʝʥ ʩ 

ʦʜʥʦʛʦ 

ʢʦʣʦʩʘ,ʛ 

ʄʘʩʩʘ 

1000 

ʟʝʨʝʥ, 

ʛ 

1 2 3 4 5 6 7 8 

1. ɹʝʟ ʫʜʦʙʨʝʥʠʡ ï 

ʢʦʥʪʨʦʣʴ 

 

2021 148,1 69,5 7,0 17,0 0,69 27,0 

2022 225,6 76,4 7,3 18,1 0,90 30,9 

ʩʨʝʜʥʝʝ 

ʟʘ 2 ʛʦʜʘ 

186,8 72,9 7,15 17,55 0,795 28,95 

2. ʆʙʨʘʙʦʪʢʘ ʩʝʤʷʥ 

ʩʪʠʤʫʣʷʪʦʨʦʤ ʨʦʩʪʘ 

ɺʳʤʧʝʣ 0,5 ʣ/ʪ 

 

2021 167,0 71,8 7,4 18,8 0,81 28,0 

2022 233,7 79,8 8,2 19,0 0,94 31,8 
ʩʨʝʜʥʝʝ ʟʘ 

2 ʛʦʜʘ 
200,3 75,8 7,8 18,9 0,875 29,9 

3. ʆʙʨʘʙʦʪʢʘ ʩʝʤʷʥ ʩʪʠʤʫ-

ʣʷʪʦʨʘʤ ʨʦʩʪʘ ɺʳʤʧʝʣ - 0,5 

ʣ/ʪ ʠ ʤʠʢʨʦʫʜʦʙʝʥʠʝʤ 

ʆʨʘʢʫʣ ʩʝʤʝʥʘ - 1,0 ʣ/ʪ 

2021 166,9 74,8 7,6 19,8 0,89 28,5 

2022 250,8 82,5 8,6 19,4 1,01 32,6 
ʩʨʝʜʥʝʝ ʟʘ 

2 ʛʦʜʘ 
208,8 78,6 8,1 19,6 0,95 30,55 

4. ʈʘʥʥʝʚʝʩʝʥʥʷʷ ʦʙʨʘʙʦʪ-

ʢʘ ʧʦʩʝʚʦʚ ʚ ʬʘʟʝ ʢʫʱʝʥʠʷ 

ʦʟʠʤʦʡ ʧʱʝʥʠʮʳ ʩ ʧʨʝʧʘ-

ʨʘʪʘʤʠ ɺʳʤʧʝʣ - 0,5 ʣ/ʛʘ ʠ 

ʆʨʘʢʫʣ ʤʫʣʴʪʠ-ʢʦʤʧʣʝʢʩ  - 

2,0 ʣ/ʛʘ 

2021 214,8 79,8 8,0 20,5 0,93 29,2 

2022 268,9 87,6 9,1 20,8 1,07 33,7 
ʩʨʝʜʥʝʝ ʟʘ 

2 ʛʦʜʘ 
241,8 83,7 8,6 20,7 1,0 31,45 

5. ʈʘʥʥʝʚʝʩʝʥʥʷʷ  ʦʙʨʘ-

ʙʦʪʢʘ ʧʦʩʝʚʦʚ ʚ ʬʘʟʝ ʢʫʱʝ-

ʥʠʷ ʠ ʬʣʘʛʦʚʦ ʣʠʩʪʘ ʦʟʠ-

ʤʦʡ ʧʱʝʥʠʮʳ ʩ ʧʨʝʧʘ-

ʨʘʪʘʤʠ ɺʳʤʧʝʣ - 0,5 ʣ/ʛʘ ʠ 

ʆʨʘʢʫʣ ʩʝʤʝʥʘ - 1,0 ʣ/ʛʘ 

2021 233,8 80,3 8,1 21,3 0,95 29,5 

2022 286,1 88,9 9,8 22,2 1,09 34,8 
ʩʨʝʜʥʝʝ ʟʘ 

2 ʛʦʜʘ 
259,9 84,6 8,9 21,7 1,02 32,15 

6. ʆʙʨʘʙʦʪʢʘ ʩʝʤʷʥ 

ʙʠʦʫʜʦʙʨʝʥʠʝʤ ɹʠʦʙʘʨʩ-ʄ 

- 1,0 ʣ/ʪ  

 

2021 170,1 70,6 7,3 18,2 0,80 27,3 

2022 250,3 82,3 8,1 19,0 1,02 30,8 
ʩʨʝʜʥʝʝ ʟʘ 

2 ʛʦʜʘ 
210,2 76,4 7,7 18,6 0,91 29,05 

7. ʈʘʥʥʝʚʝʩʝʥʥʷʷ ʦʙʨʘʙʦʪʢʘ  

ʚ ʬʘʟʝ ʢʫʱʝʥʠʷ ɹʠʦʙʘʨʩ-ʄ 

0,5 ʣ/ʛʘ  

2021 183,0 75,4 7,8 18,8 0,92 28,2 

2022 267,8 87,6 8,9 19,8 1,08 32,0 
ʩʨʝʜʥʝʝ ʟʘ 

2 ʛʦʜʘ 
225,4 81,5 8,3 19,3 1,01 30,1 

8. ʆʙʨʘʙʦʪʢʘ ʧʦʩʝʚʦʚ ʚ ʬʘʟʝ 

ʢʫʱʝʥʠʷ ɹʠʦʙʘʨʩ-ʄ 0,5 ʣ/ʛʘ 

ʠ ʚ ʬʘʟʝ ʢʦʣʦʰʝʥʠʷ 0,7 ʣ/ʛʘ 

2021 199,1 78,6 7,9 19,1 0,94 28,5 

2022 279,1 92,7 9,7 21,9 1,10 33,0 
ʩʨʝʜʥʝʝ ʟʘ 

2 ʛʦʜʘ 
239,1 85,6 8,8 20,5 1,02 30,75 

9.P45N70 

 

2021 235,9 80,7 8,0 21,2 0,94 29,8 

2022 288,6 97,4 10,1 28,0 1,12 35,0 
ʩʨʝʜʥʝʝ ʟʘ 

2 ʛʦʜʘ 
262,2 89,0 9,05 24,6 1,03 32,4 

10. ʈʘʩʯʝʪʥʘʷ ʥʦʨʤʘ ʤʠʥʝ-

ʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʥʘ ʟʘʧ-

ʣʘʥʠʨʦʚʘʥʥʳʡ ʫʨʦʞʘʡ ʟʝʨʥʘ 

P20 N60 

2021 241,3 81,0 8,1 21,7 0,96 29,8 

2022 290,4 98,2 10,3 28,1 1,11 35,1 
ʩʨʝʜʥʝʝ ʟʘ 

2 ʛʦʜʘ 
265,8 89,6 9,2 24,9 1,035 32,45 
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ʈʠʩʫʥʦʢ 1 ï ʆʩʦʙʝʥʥʦʩʪʠ ʨʘʟʚʠʪʠʷ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʚ ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ 

ʚʝʛʝʪʘʮʠʠ ʥʘ ʢʦʥʪʨʦʣʴʥʦʤ ʚʘʨʠʘʥʪʝ 

 
ʈʠʩʫʥʦʢ 2 ï ʆʩʦʙʝʥʥʦʩʪʠ ʨʘʟʚʠʪʠʷ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʩʝʤʷʥ 

ʩʪʠʤʫʣʷʪʦʨʦʤ ʨʦʩʪʘ ɺʳʤʧʝʣ 0,5 ʣ/ʪ + ʤʠʢʨʦʫʜʦʙʨʝʥʠʝ ʆʨʘʢʫʣ ʩʝʤʝʥʘ ï 1,0 ʣ/ʪ 

 
ʈʠʩʫʥʦʢ 3 ï ʆʩʦʙʝʥʥʦʩʪʠ ʨʘʟʚʠʪʠʷ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʩʝʤʷʥ 

ʙʠʦʫʜʦʙʨʝʥʠʝʤ ɹʠʦʙʘʨʩ-ʄ ʚ ʥʦʨʤʝ 1,0 ʣ/ʪ 
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ʈʠʩʫʥʦʢ 4 ï ʃʫʯʰʠʝ ʨʝʟʫʣʴʪʘʪʳ ʨʘʟʚʝʪʚʣʝʥʠʷ ʢʦʨʥʝʡ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ, ʦʪʤʝʯʝʥʦ ʧʨʠ 

ʦʜʥʦʚʨʝʤʝʥʥʦʤ ʚʥʝʩʝʥʠʠ ʬʦʩʬʦʨʥʳʭ ʫʜʦʙʨʝʥʠʡ ʈ45 ʢʛ/ʛʘ 

 

 

ʥʝʩʢʦʣʴʢʦ ʥʠʞʝ 10,8 ʠ 20,2 ʮ/ʛʘ ʠʣʠ ʥʘ 1,6 ʠ 1,9 ʨʘʟʘ ʙʦʣʴʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʳʤ 

ʥʝʫʜʦʙʨʝʥʥʳʤ ʚʘʨʠʘʥʪʦʤ ʦʧʳʪʘ ʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʣʦʞʠʚʰʠʭʩʷ ʢʣʠʤʘʪʠʯʝʩʢʠʭ 

ʬʘʢʪʦʨʦʚ.  

ɼʘʥʥʘʷ ʨʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ ʇʨʦʛʨʘʤʤʥʦ-ʮʝʣʝʚʦʛʦ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ 

ʄʠʥʠʩʪʝʨʩʪʚʘ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ (BR10764908) çʈʘʟʨʘʙʦʪʘʪʴ 

ʩʠʩʪʝʤʫ ʟʝʤʣʝʜʝʣʠʷ ʚʦʟʜʝʣʳʚʘʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ (ʟʝʨʥʦʚʳʭ, 

ʟʝʨʥʦʙʦʙʦʚʳʭ, ʤʘʩʣʠʯʥʳʭ ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʢʫʣʴʪʫʨ) ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʵʣʝʤʝʥʪʦʚ ʪʝʭʥʦʣʦʛʠʠ 

ʚʦʟʜʝʣʳʚʘʥʠʷ, ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʛʦ ʧʠʪʘʥʠʷ, ʩʨʝʜʩʪʚ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ ʠ ʪʝʭʥʠʢʠ ʜʣʷ 

ʨʝʥʪʘʙʝʣʴʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘ ʦʩʥʦʚʝ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʟʣʠʯʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʚʦʟʜʝʣʳʚʘʥʠʷ ʜʣʷ ʨʝʛʠʦʥʦʚ ʂʘʟʘʭʩʪʘʥʘè. 
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ʆרʊתʉʊɯʂ פɸɿɸפʉʊɸʅʅʓר ʓʃנɸʃ ʄɽʅ ʊʆʃʓפ פɸʄʊɸʄɸʉʓɿ ɽʊɯʃɻɽʅ ʊᴄʃɯʄɯ 
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ɸשʜʘʪʧʘ. נʘʣʳʤʜʘʨʜʳש ʢᴇʧʞʳʣʜʳץ ʟʝʨʪʪʝʫʣʝʨʽ ʥᴅʪʠʞʝʩʽʥʜʝ ʜᴅʥʜʽ ʜʘץʳʣʜʘʨʜʳש 

ᴇʥʽʤʜʽʣʽʛʽʥ ʨʝʪʪʝʡʪʽʥ ʥʝʛʽʟʛʽ ʰʝʢʪʝʫʰʽ ʬʘʢʪʦʨʜʳש ʙʽʨʽ ʪʦʧʳʨʘץʪʘסʳ ץʦʨʝʢʪʽʢ ʵʣʝʤʝʥʪʪʽש 

ʞʝʪʢʽʣʽʢʩʽʟ ʙʦʣʫʳ. ɼᴅʥʜʽ ʜʘץʳʣʜʘʨʜʳץ שʘʨץʳʥʜʳ ʩʦʨʪʪʘʨʳʥ ᴇʩʽʨʫ ʞʘסʜʘʡʣʘʨʳʥʘ ץʦʡʳʣʘʪʳʥ 

ʙʘʩʪʳ ʪʘʣʘʧʪʘʨʜʳש ʘʷʩʳʥʜʘ ץʘʞʝʪʪʽʣʽʛʽ ʞᴅʥʝ ʞʦסʘʨʳ ᴇʥʽʤʜʽ ץʘʣʳʧʪʘʩʪʳʨʫ װʰʽʥ ץʦʨʝʢʪʽʢ 

ʟʘʪʪʘʨʤʝʥ ʪʦʣʳץ ʞᴅʥʝ ʪʝשʝʩʪʽʨʽʣʛʝʥ ʤᴇʣʰʝʨʜʝ ץʘʤʪʘʤʘʩʳʟ ʝʪʫʤʝʥ סʘʥʘ ʝʨʝʢʰʝʣʝʥʝʜʽ. 

ʉʦʥʜʳץʪʘʥ, ʤʠʥʝʨʘʣʜʳ ʪʳשʘʡʪץʳʰʪʘʨʜʳײ שʩʳʥʳʣסʘʥ ʥʦʨʤʘʣʘʨʳʤʝʥ ʩʘʣʳʩʪʳʨʤʘʣʳ 

ʟʝʨʪʪʝʫʣʝʨ ʥᴅʪʠʞʝʩʽʥʜʝ, ᴇʩʽʧ ʜʘʤʫ ʢʝʟʝשʽʥʜʝ ᴇʩʢʽʥ װʜʝʪʢʽʰʪʝʨʜʽ ʤʠʢʨʦʪʳשʘʡʪץʳʰʪʘʨʤʝʥ 

 ʪʘʡץʪʳʤʜʳ ʤᴇʣʰʝʨʜʝ ʙʝʨʫʜʽ ʘʥʳײ שʳʰʪʘʨʜʳץʘʡʪשʪʳ ץʦʣʜʘʥʫ ʞᴅʥʝ ʙʠʦʣʦʛʠʷʣʳץ ʡʣʝʩʪʽʨʝװ

ʦʪʳʨʳʧ, ʪᴅʣʽʤʜʽ ʝʛʽʥʰʽʣʽʢ ʞʘסʜʘʡʳʥʜʘ ʢװʟʜʽʢ ʙʠʜʘʡʜʳ ʥᴇʣʜʽʢ ʪʝʭʥʦʣʦʛʠʷʤʝʥ ᴇʩʽʨʫ ʢʝʟʽʥʜʝ 

ʪʳשʘʡʪץʳʰʪʘʨʜʳ ץʦʣʜʘʥʫ ʪᴅʩʽʣʜʝʨʽʥ ᴅʟʽʨʣʝʫ, ʩʦʥʜʘʡ-ʘץ ʞװʡʝʣʽʢ ʛʝʨʙʠʮʠʜʪʝʨʜʽש ʪʠʽʤʜʽ ʧʘʡʜʘʣʘʥʫ 

ʘʛʨʘʨʣʳס ץʳʣʳʤ װʰʽʥ ʝʨʝʢʰʝ ץʳʟʳסʫʰʳʣʳץ ʪʫʜʳʨʘʜʳ ʞᴅʥʝ ᴇʥʜʽʨʽʩ ʩײʨʘʥʳʩʳʥʘ ʠʝ ʙʘʩʳʤ ʙʘסʳʪ 

ʝʢʝʥʜʽʛʽ ʜʘʫʩʳʟ. 

ʆʩʳʣʘʡʰʘ, ʟʝʨʪʪʝʫ ʥᴅʪʠʞʝʩʽ ʙʦʡʳʥʰʘ ʢװʟʜʽʢ ʙʠʜʘʡ ʜᴅʥʽʥʽש ᴇʥʽʤʜʽʣʽʛʽ 15,8 ʮ/ʛʘ ʜʝשʛʝʡʽʥʜʝ 

çɺʳʤʧʝʣè ᴇʩʢʽʥ װʜʝʪʢʽʰʽʥ - 0,5 ʣ/ʪ ʞᴅʥʝ ʤʠʢʨʦʪʳשʘʡʪץʳʰ çʆʨʘʢʫʣè 1,0 ʣ/ʪ  ʪץײʳʤʜʳ ᴇשʜʝʫ 

ʢʝʟʽʥʜʝ, ʘʫʨʫʣʘʨסʘ ץʘʨʩʳ çɹʫʥʢʝʨè ʬʫʥʛʠʮʠʜʽʥ 0,4 ʣ/ʪ ʜᴅʨʽʣʝʧ, ʙʽʨ ʤʝʟʝʪʪʝ ᴇשʜʝʧ, ʝʨʪʝ ʢᴇʢʪʝʤʜʝ 

çɺʳʤʧʝʣè ᴇʩʢʽʥ װʜʝʪʢʽʰʽʤʝʥ - 0,5 ʣ/ʛʘ ʞᴅʥʝ ʤʠʢʨʦʪʳשʘʡʪץʳʰ çʆʨʘʢʫʣè ʤʫʣʴʪʠʢʦʤʧʣʝʢʩ ï 2,0 

ʣ/ʛʘ ᴇשʜʝʫ ʞװʨʛʽʟʽʣʛʝʥ ʥײʩץʘʜʘ ʙʘץʳʣʘʫ ᴇשʜʝʣʤʝʛʝʥ ʪᴅʞʽʨʠʙʝ ʥײʩץʘʩʳʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ ʘʩʪʳץ 

ʰʳסʳʤʜʳʣʳסʳ 7,0 ʮ/ʛʘ ʘʨʪʫʳʥʘ ʳץʧʘʣ ʝʪʪʽ. ɽʢʽ ʞʳʣ ʽʰʽʥʜʝ 18,4 ʮ/ʛʘ ʘʩʪʳץʪʳש ʞʘץʩʳ ᴇʥʽʤʽ 

 ʧʪʝʥʫװʪ שʟʜʽʢ ʙʠʜʘʡʜʳװʜʝʪʢʽʰʽʤʝʥ ʢװ ʘʥ ᴇʩʢʽʥסʘʨʳʜʘ ʘʪʘʣסʳʤʜʘʨʜʳ ʞʦץײʘʤʪʘʤʘʩʳʟ ʝʪʽʣʜʽ, ʪץ

ʢʝʟʽʥʜʝ ʞᴅʥʝ  çɹʘʣʝʨʠʥʘè ʛʝʨʙʠʮʠʜʽʤʝʥ 0,5 ʣ/ʛʘ ʤᴇʣʰʝʨʽʥʜʝ ᴇשʜʝʫ ᴇʪʝ ʪʠʽʤʜʽ ʘʛʨʦʪʝʭʥʦʣʦʛʠʷʣʳץ 

ʰʘʨʘ. ɸʪʘʣʤʳʰ ᴇʩʢʽʥ װʜʝʪʢʽʰʪʝʨʤʝʥ ʤʠʢʨʦʪʳשʘʡʪץʳʰʪʳ װʡʣʝʩʪʽʨʝ ץʦʣʜʘʥʫʜʳ ʝʢʽʥʰʽ ʨʝʪ ʢװʟʜʽʢ 

ʙʠʜʘʡʜʳש ʤʘʩʘץ ʙʘʩʳʥ ʰʳסʘʨʘʨ ʘʣʜʳʥʜʘ ʙװʨʢʽʧ ᴇשʜʝʫ (250 ʣ/ʛʘ) ʞײʤʳʩʪʘʨʳ ʪᴅʞʽʨʠʙʝ ʥײʩץʘʩʳʥʘ 

ʩᴅʡʢʝʩ ʘʪץʘʨʳʣʜʳ.  
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Annotation. Long-term studies of scientists have revealed that one of the main limiting factors 

regulating the productivity of grain crops is the presence of plant nutrients in the soil. The cultivation of 

intensive varieties of cereals is characterized by increased requirements for nutritional conditions, and 

only with a complete and balanced supply of nutrients is it possible to form high yields. 

Therefore, the development of methods for the use of fertilizer during çno-tillè tehnology of 

winter wheat in conditions of rainfed agriculture with a deficit of soil moisture with the choice of the 

most rational rates of growth stimulants, microfertilizers, biological fertilizers in comparative studies with 

the recommended rates of mineral fertilizers, as well as with the testing of systemic herbicides of a new 

generation, is a special interest for science and are of great practical importance in the production of 

winter wheat grain. 

So, according to the results of a two-year study, it was obtained that quite satisfactory yields of 

winter wheat grain at the level of 15.8 c/ha were formed when seeds were treated with the çVympelè 

growth stimulator - 0.5 l / t and with the çOrakulè microfertilizer multicomplex 1.0 l /t at the time of 

dressing with the fungicide çBunkerè at a rate of 0.4 l / t, during early spring treatment of crops in the 

tillering phase with the growth stimulator çVympelè - 0.5 l / ha, microfertilizer çOracleè multicomplex - 

2.0 l / ha contributed to an increase in grain yield by 7.0 c/ha, compared with the control untreated variant 

of the experiment. A quite good grain yield of 18.4 c/ha for two years was ensured when seeds were 

treated with the above-mentioned preparations and two-time treatment of winter wheat crops in the early 

spring tillering phase simultaneously with the treatment of crops with çBallerinaè herbicide 0.5 l/ha and 

in the flag leaf phase above mentioned growth stimulants çVympelè 0.5 l/ha and microfertilizers 

çOracleè multi-complex at the rate of 2.0 l/ha with the corresponding norms of the working fluid 

consumption of 250 l/ha according to the scheme of experiments. 

Keywords: Winter wheat, no-till technology, growth stimulator, biofertilizers, micronutrients, 

mineral fertilizers, clogging, productive moisture  




