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ɸʋʓʃ  ʐɸʈʋɸʐʓʃʓנʓ  נʓʃʓʄɼɸʈʓ ʉɽʈʀʗʉʓ 
 

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

 

 

ʈʝʜʘʢʮʠʷ ʘʣץʘʩʳ 

 

 ɸʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ סʳʣʳʤʜʘʨʳ 

 

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

ʐ.ʉ.ʈʩʘʣʠʝʚ 

 

ʙʠʦʣʦʛʠʷ סʳʣʳʤʜʘʨʳʥʳש ʜʦʢʪʦʨʳ, ʜʦʮʝʥʪ. çפʘʟʘץ ʝʛʽʥʰʽʣʽʢ ʞᴅʥʝ ᴇʩʽʤʜʽʢ 

ʰʘʨʫʘʰʳʣʳסʳ נɿʀè ʙʘʩ ʜʠʨʝʢʪʦʨʳʥʳס שʳʣʳʤ ʙʦʡʳʥʰʘ ʦʨʳʥʙʘʩʘʨʳ. 

 ;ʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳץʘʟʘפ

ɹ.ɸ.ɼʫʡʩʝʤʙʝʢʦʚ  ʙʠʦʣʦʛʠʷ סʳʣʳʤʜʘʨʳʥʳש ʢʘʥʜʠʜʘʪʳ, ʜʦʮʝʥʪ. çʓ.ɾʘץʘʝʚ ʘʪʳʥʜʘסʳ פʘʟʘץ 

ʢװʨʽʰ ʰʘʨʫʘʰʳʣʳסʳ סʳʣʳʤʠ-ʟʝʨʪʪʝʫ ʠʥʩʪʠʪʫʪʳè ɾʐʉ, פʘʟʘץʩʪʘʥ 

ʈʝʩʧʫʙʣʠʢʘʩʳ;  

ɸ.ʉ.ʈʩʘʣʠʝʚ  ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ סʳʣʳʤʜʘʨʳʥʳש ʢʘʥʜʠʜʘʪʳ, פʈ ɹנʄ נʂ ɹʠʦʣʦʛʠʷʣʳץ 

 ʩʪʘʥץʘʟʘפ ,ʳʣʳʤʠ-ʟʝʨʪʪʝʫ ʠʥʩʪʠʪʫʪʳס ʘʫʽʧʩʽʟʜʽʢ ʧʨʦʙʣʝʤʘʣʘʨʳץ

ʈʝʩʧʫʙʣʠʢʘʩʳ; 
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ɾɸʈɸʊʓʃʓʉʊɸʅʋ, ʊɽʍʅʀʂɸʃʓנ פʓʃʓʄɼɸʈ ʉɽʈʀʗʉʓ 

 

ʅ.ʆ.ɸʧʧʘʟʦʚ ï ʞʘʫʘʧʪʳ ʨʝʜʘʢʪʦʨ, ʭʠʤʠʷ ϤʳʣʳʤʜʘʨʳʥʳϬ ʢʘʥʜʠʜʘʪʳ, ʧʨʦʬʝʩʩʦʨ 

 

ʈʝʜʘʢʮʠʷ ʘʣץʘʩʳ 

1. ɾʘʨʘʪʳʣʳʩʪʘʥʫ סʳʣʳʤʜʘʨʳ 

1.1. ʌʠʟʠʢʘ-ʤʘʪʝʤʘʪʠʢʘ סʳʣʳʤʜʘʨʳ 

ʀ.ɸ.ʊʘʡʤʘʥʦʚ ʬʠʟʠʢʘ-ʤʘʪʝʤʘʪʠʢʘ סʳʣʳʤʜʘʨʳʥʳש ʜʦʢʪʦʨʳ, ʧʨʦʬʝʩʩʦʨ,  
ʅʦʚʦʩʠʙʠʨʩʢ ʤʝʤʣʝʢʝʪʪʽʢ ʫʥʠʚʝʨʩʠʪʝʪʽ, ʈʝʩʝʡ ʌʝʜʝʨʘʮʠʷʩʳ; 

ɾ.ʀʩʢʘʢʦʚ ʪʝʭʥʠʢʘ סʳʣʳʤʜʘʨʳʥʳש ʢʘʥʜʠʜʘʪʳ, ʜʦʮʝʥʪ, ɻ.ɼᴅʫʢʝʝʚ ʘʪʳʥʜʘסʳ 

ɸʣʤʘʪʳ ʵʥʝʨʛʝʪʠʢʘ ʞᴅʥʝ ʙʘʡʣʘʥʳʩ ʫʥʠʚʝʨʩʠʪʝʪʽ, פʘʟʘץʩʪʘʥ 

ʈʝʩʧʫʙʣʠʢʘʩʳ; 

ᴄ.ʊ.ʊᴇʨʝʰʙʘʝʚ  ʬʠʟʠʢʘ-ʤʘʪʝʤʘʪʠʢʘ סʳʣʳʤʜʘʨʳʥʳש ʢʘʥʜʠʜʘʪʳ, ʜʦʮʝʥʪ, פʦʨץʳʪ ɸʪʘ 

ʘʪʳʥʜʘסʳ פʳʟʳʣʦʨʜʘ ʫʥʠʚʝʨʩʠʪʝʪʽ, פʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳ; 

ɸ.ʄ.ʄײʭʘʤʙʝʪʞʘʥ ʬʠʟʠʢʘ-ʤʘʪʝʤʘʪʠʢʘ סʳʣʳʤʜʘʨʳʥʳש ʢʘʥʜʠʜʘʪʳ, פʦʨץʳʪ ɸʪʘ 

ʘʪʳʥʜʘסʳ פʳʟʳʣʦʨʜʘ ʫʥʠʚʝʨʩʠʪʝʪʽ, פʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳ. 

 

1.2. ʍʠʤʠʷ סʳʣʳʤʜʘʨʳ 

ɸ.ʈ.ɹʫʨʠʣʦʚ ʭʠʤʠʷ סʳʣʳʤʜʘʨʳʥʳש ʜʦʢʪʦʨʳ, ʧʨʦʬʝʩʩʦʨ, ɸ.ɽ.ɸʨʙʫʟʦʚ ʘʪʳʥʜʘסʳ 

ʆʨʛʘʥʠʢʘʣʳץ ʞᴅʥʝ ʬʠʟʠʢʘʣʳץ ʭʠʤʠʷ ʠʥʩʪʠʪʫʪʳ, ʈʝʩʝʡ ʌʝʜʝʨʘʮʠʷʩʳ; 

ʉ.ɹ.ʃʶʙʯʠʢ ʭʠʤʠʷ ʜʦʢʪʦʨʳ PhD, ʧʨʦʬʝʩʩʦʨ, ʃʠʩʩʘʙʦʥ ɾʘשʘ ʫʥʠʚʝʨʩʠʪʝʪʽ, 

ʇʦʨʪʫʛʘʣʠʷ; 

ɹ.ɾ.ɼʞʠʝʤʙʘʝʚ ʭʠʤʠʷ סʳʣʳʤʜʘʨʳʥʳש ʜʦʢʪʦʨʳ, ʧʨʦʬʝʩʩʦʨ, פʘʟʘױ ץʣʪʪʳץ ץʳʟʜʘʨ 

ʧʝʜʘʛʦʛʠʢʘʣʳץ ʫʥʠʚʝʨʩʠʪʝʪʽ, פʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳ; 

ʅ.ʆ.ɸʧʧʘʟʦʚ ʭʠʤʠʷ סʳʣʳʤʜʘʨʳʥʳש ʢʘʥʜʠʜʘʪʳ, ʧʨʦʬʝʩʩʦʨ, פʦʨץʳʪ ɸʪʘ ʘʪʳʥʜʘסʳ 

 ;ʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳץʘʟʘפ ,ʳʟʳʣʦʨʜʘ ʫʥʠʚʝʨʩʠʪʝʪʽפ

ʅ.ʀ.ɸץʳʣʙʝʢʦʚ PhD, פʦʨץʳʪ ɸʪʘ ʘʪʳʥʜʘסʳ פʳʟʳʣʦʨʜʘ ʫʥʠʚʝʨʩʠʪʝʪʽ, פʘʟʘץʩʪʘʥ 

ʈʝʩʧʫʙʣʠʢʘʩʳ. 

 

1.3. ɹʠʦʣʦʛʠʷ סʳʣʳʤʜʘʨʳ 

ɸ.ɽ.ʌʠʣʦʥʦʚ ʙʠʦʣʦʛʠʷ סʳʣʳʤʜʘʨʳʥʳש ʜʦʢʪʦʨʳ, ʧʨʦʬʝʩʩʦʨ, ʈנɸ  ɻ.ʂ.ʉʢʨʷʙʠʥ 

ʘʪʳʥʜʘסʳ ʙʠʦʭʠʤʠʷ ʞᴅʥʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʜʝʨ ʬʠʟʠʦʣʦʛʠʷʩʳ 

ʠʥʩʪʠʪʫʪʳ, ʈʝʩʝʡ ʌʝʜʝʨʘʮʠʷʩʳ; 

ʉ.ʊ.ʊʫʣʝʫʭʘʥʦʚ ʙʠʦʣʦʛʠʷ סʳʣʳʤʜʘʨʳʥʳש ʜʦʢʪʦʨʳ, ʧʨʦʬʝʩʩʦʨ, ᴅʣ-ʌʘʨʘʙʠ ʘʪʳʥʜʘסʳ 

 ;ʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳץʘʟʘפ ,ʫʥʠʚʝʨʩʠʪʝʪʽ ץʣʪʪʳײ ץʘʟʘפ

ʉ.ɾ.ʀʙʘʜʫʣʣʘʝʚʘ ʙʠʦʣʦʛʠʷ סʳʣʳʤʜʘʨʳʥʳש ʜʦʢʪʦʨʳ, ʧʨʦʬʝʩʩʦʨ, פʦʨץʳʪ ɸʪʘ ʘʪʳʥʜʘסʳ 

 ;ʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳץʘʟʘפ ,ʳʟʳʣʦʨʜʘ ʫʥʠʚʝʨʩʠʪʝʪʽפ

ʈ.ʍ.ʂʫʨʤʘʥʙʘʝʚ ʙʠʦʣʦʛʠʷ סʳʣʳʤʜʘʨʳʥʳש ʢʘʥʜʠʜʘʪʳ, ץʘʫʳʤʜʘʩʪʳʨʳʣסʘʥ ʧʨʦʬʝʩʩʦʨ, 

 ʩʪʘʥץʘʟʘפ ,ʳʟʳʣʦʨʜʘ ʫʥʠʚʝʨʩʠʪʝʪʽפ ʳסʳʪ ɸʪʘ ʘʪʳʥʜʘץʦʨפ

ʈʝʩʧʫʙʣʠʢʘʩʳ; 

ɹ.ɹ.ɸʙʞʘʣʝʣʦʚ ʙʠʦʣʦʛʠʷ סʳʣʳʤʜʘʨʳʥʳש ʢʘʥʜʠʜʘʪʳ, פʦʨץʳʪ ɸʪʘ ʘʪʳʥʜʘסʳ 

 .ʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳץʘʟʘפ ,ʳʟʳʣʦʨʜʘ ʫʥʠʚʝʨʩʠʪʝʪʽפ
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ɾɸʈɸʊʓʃʓʉʊɸʅʋ, ʊɽʍʅʀʂɸʃʓנ פʓʃʓʄɼɸʈ ʉɽʈʀʗʉʓ 

 

ɸ.ɾ.ʉʝʡʪʤϰʨʘʪʦʚ ï ʞʘʫʘʧʪʳ ʨʝʜʘʢʪʦʨ, ʬʠʟʠʢʘ-ʤʘʪʝʤʘʪʠʢʘ ϤʳʣʳʤʜʘʨʳʥʳϬ ʜʦʢʪʦʨʳ, 

ʜʦʮʝʥʪ 

 

ʈʝʜʘʢʮʠʷ ʘʣץʘʩʳ 

 

2. ʊʝʭʥʠʢʘ סʳʣʳʤʜʘʨʳ ʞᴅʥʝ ʪʝʭʥʦʣʦʛʠʷʣʘʨ 

 ʨʳʣʳʩײפ .2.1

ʅ.ɸ.ʄʘʰʢʠʥ ʪʝʭʥʠʢʘ סʳʣʳʤʜʘʨʳʥʳש ʜʦʢʪʦʨʳ, ʧʨʦʬʝʩʩʦʨ, ʅʦʚʦʩʠʙʠʨʩʢ 

ʤʝʤʣʝʢʝʪʪʽʢ ʪʝʭʥʠʢʘʣʳץ ʫʥʠʚʝʨʩʠʪʝʪʽ, ʈʝʩʝʡ ʌʝʜʝʨʘʮʠʷʩʳ; 

 ʳסʳʪ ɸʪʘ ʘʪʳʥʜʘץʦʨפ ,ʜʦʢʪʦʨʳ, ʧʨʦʬʝʩʩʦʨ שʳʣʳʤʜʘʨʳʥʳס ɸ.ɹʠʩʝʥʦʚ ʪʝʭʥʠʢʘ.פ

 ;ʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳץʘʟʘפ ,ʳʟʳʣʦʨʜʘ ʫʥʠʚʝʨʩʠʪʝʪʽפ

ʉ.ɸ.ʄʦʥʪʘʝʚ ʪʝʭʥʠʢʘ סʳʣʳʤʜʘʨʳʥʳש ʜʦʢʪʦʨʳ, ʧʨʦʬʝʩʩʦʨ, ɾᴅשʛʽʨ ʭʘʥ ʘʪʳʥʜʘסʳ 

ɹʘʪʳʩ פʘʟʘץʩʪʘʥ ʘʛʨʘʨʣʳץ-ʪʝʭʥʠʢʘʣʳץ ʫʥʠʚʝʨʩʠʪʝʪʽ, פʘʟʘץʩʪʘʥ 

ʈʝʩʧʫʙʣʠʢʘʩʳ; 

ʉ.ʉ.ʋʜʝʨʙʘʝʚ ʪʝʭʥʠʢʘ סʳʣʳʤʜʘʨʳʥʳש ʜʦʢʪʦʨʳ, ʜʦʮʝʥʪ, פʦʨץʳʪ ɸʪʘ ʘʪʳʥʜʘסʳ 

 .ʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳץʘʟʘפ ,ʳʟʳʣʦʨʜʘ ʫʥʠʚʝʨʩʠʪʝʪʽפ

 

 

2.2. ɸץʧʘʨʘʪʪʘʤʘ, ʝʩʝʧʪʝʫ ʪʝʭʥʠʢʘʩʳ ʞᴅʥʝ ʙʘʩץʘʨʫ 

 

ʀ.ɺ.ʈʝʪʠʥʩʢʘʷ ʪʝʭʥʠʢʘ סʳʣʳʤʜʘʨʳʥʳש ʜʦʢʪʦʨʳ, ʧʨʦʬʝʩʩʦʨ, ʀ.ʄ.ɻʫʙʢʠʥ ʘʪʳʥʜʘסʳ 

ʈʝʩʝʡ ʤʝʤʣʝʢʝʪʪʽʢ ʤײʥʘʡ ʞᴅʥʝ ʛʘʟ ʫʥʠʚʝʨʩʠʪʝʪʽ, ʈʝʩʝʡ ʌʝʜʝʨʘʮʠʷʩʳ; 

ɸ.ʀ.ɼʠʚʝʝʚ ʪʝʭʥʠʢʘ סʳʣʳʤʜʘʨʳʥʳש ʜʦʢʪʦʨʳ, ʧʨʦʬʝʩʩʦʨ, ʈʝʩʝʡ ʭʘʣʳץʪʘʨ 

ʜʦʩʪʳסʳ ʫʥʠʚʝʨʩʠʪʝʪʽ, ʈʝʩʝʡ ʌʝʜʝʨʘʮʠʷʩʳ; 

 ʩʪʘʥץʘʟʘפ ,ʫʥʠʚʝʨʩʠʪʝʪʽ ץʢʘʥʜʠʜʘʪʳ, ɹʦʣʘʰʘ שʳʣʳʤʜʘʨʳʥʳס ɼᴅʫʨʝʥʙʝʢʦʚ ʪʝʭʥʠʢʘ.פ.פ

ʈʝʩʧʫʙʣʠʢʘʩʳ; 

ɸ.ʆ.ɼᴅʫʽʪʙʘʝʚʘ ʪʝʭʥʠʢʘ סʳʣʳʤʜʘʨʳʥʳש ʢʘʥʜʠʜʘʪʳ, פʦʨץʳʪ ɸʪʘ ʘʪʳʥʜʘסʳ 

 ;ʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳץʘʟʘפ ,ʳʟʳʣʦʨʜʘ ʫʥʠʚʝʨʩʠʪʝʪʽפ

ʄ.ɾ.ɸʡʪʠʤʦʚ PhD, פʈ ʇʨʝʟʠʜʝʥʪʽ ʞʘʥʳʥʜʘסʳ ʤʝʤʣʝʢʝʪʪʽʢ ʙʘʩץʘʨʫ ʘʢʘʜʝʤʠʷʩʳʥʳש 

 ʩʪʘʥץʘʟʘפ ,ʜʠʨʝʢʪʦʨʳ שʳʟʣrʦʨʜʘ ʦʙʣʳʩʳ ʙʦʡʳʥʰʘ ʬʠʣʠʘʣʳʥʳפ

ʈʝʩʧʫʙʣʠʢʘʩʳ. 

ʅ.ɹ.ʂʦʥʳʨʙʘʝʚ 

 

PhD, פʦʨץʳʪ ɸʪʘ ʘʪʳʥʜʘסʳ פʳʟʳʣʦʨʜʘ ʫʥʠʚʝʨʩʠʪʝʪʽ, פʘʟʘץʩʪʘʥ 

ʈʝʩʧʫʙʣʠʢʘʩ .r 
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ɹɯʃɯʄ, ɻʋʄɸʅʀʊɸʈʃʓפ ɾᴄʅɽ ᴄʃɽʋʄɽʊʊɯʂ נʓʃʓʄɼɸʈ ʉɽʈʀʗʉʓ 
 

ɸ.ʐ.ɸʙʜʠʤʦʤʳʥʦʚʘï ʞʘʫʘʧʪʳ ʨʝʜʘʢʪʦʨ, ʵʢʦʥʦʤʠʢʘ ϤʳʣʳʤʜʘʨʳʥʳϬ ʢʘʥʜʠʜʘʪʳ, 

ʜʦʮʝʥʪ 
 

ʈʝʜʘʢʮʠʷ ʘʣץʘʩʳ 

1. ɹʽʣʽʤ 

1.1. ʇʝʜʘʛʦʛʠʢʘ סʳʣʳʤʜʘʨʳ 

ʇ.ʅ.ʆʩʠʧʦʚ ʧʝʜʘʛʦʛʠʢʘ סʳʣʳʤʜʘʨʳʥʳש ʜʦʢʪʦʨʳ, ʧʨʦʬʝʩʩʦʨ, פʘʟʘʥ ʬʝʜʝʨʘʣʜ  r

ʫʥʠʚʝʨʩʠʪʝʪ,̔ ʈʝʩʝʡ ʌʝʜʝʨʘʮʠʷʩʳ; 

ʅ.ʖ.ʌʦʤʠʥʳʭ ʧʝʜʘʛʦʛʠʢʘ סʳʣʳʤʜʘʨʳʥʳש ʜʦʢʪʦʨʳ, ʧʨʦʬʝʩʩʦʨ,  ɻ.ɺ.ʇʣʝʭʘʥʦʚ 

ʘʪʳʥʜʘסʳ ʈʝʩʝʡ ʵʢʦʥʦʤʠʢʘʣʳץ ʫʥʠʚʝʨʩʠʪʝʪ,̔ ʈʝʩʝʡ ʌʝʜʝʨʘʮʠʷʩʳ; 

ɻ.ʉ.ʉʘʫʜʘʙʘʝʚʘ ʧʝʜʘʛʦʛʠʢʘ סʳʣʳʤʜʘʨʳʥʳש ʜʦʢʪʦʨʳ, ʧʨʦʬʝʩʩʦʨ, ɸʙʘʡ ʘʪʳʥʜʘסʳ 

 ;ʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳץʘʟʘפ ,ʫʥʠʚʝʨʩʠʪʝʪʽ ץʧʝʜʘʛʦʛʠʢʘʣʳ ץʣʪʪʳײ ץʘʟʘץ

ʐ.ʄ.ʄʘʡʛʝʣʴʜʠʝʚʘ ʧʝʜʘʛʦʛʠʢʘ סʳʣʳʤʜʘʨʳʥʳש ʜʦʢʪʦʨʳ, ʜʦʮʝʥʪ, פʦʨץʳʪ ɸʪʘ ʘʪʳʥʜʘסʳ 

 ;ʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳץʘʟʘפ ,ʳʟʳʣʦʨʜʘ ʫʥʠʚʝʨʩʠʪʝʪʽפ

ʉ.פ. ɸʙʠʣʴʜʠʥʘ 

 

ʧʝʜʘʛʦʛʠʢʘ סʳʣʳʤʜʘʨʳʥʳש ʜʦʢʪʦʨʳ, ʧʨʦʬʝʩʩʦʨ, ɽ.ɸ.ɹᴇʢʝʪʦʚ 

ʘʪʳʥʜʘסʳ פʘʨʘסʘʥʜʳ ʤʝʤʣʝʢʝʪʪʽʢ ʫʥʠʚʝʨʩʠʪʝʪʽ, פʘʟʘץʩʪʘʥ 

ʈʝʩʧʫʙʣʠʢʘʩʳ. 
 

2. ɻʫʤʘʥʠʪʘʨʣʳס ץʳʣʳʤʜʘʨ 

1.2. ʌʠʣʦʣʦʛʠʷ סʳʣʳʤʜʘʨʳ 

ʆ.ʆʜʞʘʣ ʬʠʣʦʣʦʛʠʷ סʳʣʳʤʜʘʨʳʥʳש ʜʦʢʪʦʨʳ, ʧʨʦʬʝʩʩʦʨ, פʘʞʳ ɹʘʡʨʘʤ ɺʝʣʠ 

ʫʥʠʚʝʨʩʠʪʝʪʽ, ʊװʨʢʠʷ ʈʝʩʧʫʙʣʠʢʘʩʳ; 

ʍ.ʏ.ʂʘʩʘʧʦʛʣʫ  ʜʦʢʪʦʨ, ʧʨʦʬʝʩʩʦʨ, פʘʞʳ ɹʘʡʨʘʤ ɺʝʣʠ ʫʥʠʚʝʨʩʠʪʝʪʽ, ʊװʨʢʠʷ 

ʈʝʩʧʫʙʣʠʢʘʩʳ; 

ʈ.ʉ.ʊײʨʳʩʙʝʢ ʬʠʣʦʣʦʛʠʷ סʳʣʳʤʜʘʨʳʥʳש ʜʦʢʪʦʨʳ, ʧʨʦʬʝʩʩʦʨ, ʃ.ʅ.ɻʫʤʠʣʝʚ 

ʘʪʳʥʜʘסʳ ɽʫʨʘʟʠʷ ײʣʪʪʳץ ʫʥʠʚʝʨʩʠʪʝʪʽ,  פʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳ; 

ɹ.ʂᴅʨʽʙʦʟײʣʳ  ʬʠʣʦʣʦʛʠʷ סʳʣʳʤʜʘʨʳʥʳש ʜʦʢʪʦʨʳ, ʧʨʦʬʝʩʩʦʨ, פʦʨץʳʪ ɸʪʘ 

ʘʪʳʥʜʘסʳ פʳʟʳʣʦʨʜʘ ʫʥʠʚʝʨʩʠʪʝʪʽ, פʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳ; 

ʉ.ɯ.ʉʘʜʳʙʝʢʦʚʘ ʬʠʣʦʣʦʛʠʷ סʳʣʳʤʜʘʨʳʥʳש ʢʘʥʜʠʜʘʪʳ, ʜʦʮʝʥʪ, פʦʨץʳʪ ɸʪʘ 

ʘʪʳʥʜʘסʳ פʳʟʳʣʦʨʜʘ ʫʥʠʚʝʨʩʠʪʝʪʽ, פʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳ; 

ʊ.ʀ.ʂʝʥʰʽʥʙʘʡ  ʬʠʣʦʣʦʛʠʷ סʳʣʳʤʜʘʨʳʥʳש ʢʘʥʜʠʜʘʪʳ, ʜʦʮʝʥʪ, פʦʨץʳʪ ɸʪʘ 

ʘʪʳʥʜʘסʳ פʳʟʳʣʦʨʜʘ ʫʥʠʚʝʨʩʠʪʝʪʽ, פʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳ; 

 ʳסʳʪ ɸʪʘ ʘʪʳʥʜʘץʦʨפ ,ʢʘʥʜʠʜʘʪʳ שʳʣʳʤʜʘʨʳʥʳס ʙʘʝʚ  ʬʠʣʦʣʦʛʠʷץʷײᴄ.ʊ.נ

 .ʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳץʘʟʘפ ,ʳʟʳʣʦʨʜʘ ʫʥʠʚʝʨʩʠʪʝʪʽפ
 

3. ᴄʣʝʫʤʝʪʪʽʢ סʳʣʳʤʜʘʨ ʞᴅʥʝ ʙʠʟʥʝʩ, ץʳʟʤʝʪ ʢᴇʨʩʝʪʫ 

3.1. ʕʢʦʥʦʤʠʢʘʣʳס ץʳʣʳʤʜʘʨ 

ɼ.ʅ.ʉʠʣʢʘ ʵʢʦʥʦʤʠʢʘ סʳʣʳʤʜʘʨʳʥʳש ʜʦʢʪʦʨʳ, ʜʦʮʝʥʪ, ʄᴅʩʢʝʫ ʤʝʤʣʝʢʝʪʪʽʢ 

 ;ʨʳʣʳʩ ʫʥʠʚʝʨʩʠʪʝʪʽ, ʈʝʩʝʡ ʌʝʜʝʨʘʮʠʷʩʳײץ

 ʜʦʢʪʦʨʳ, ʧʨʦʬʝʩʩʦʨ, ʃ.ʅ.ɻʫʤʠʣʝʚ שʳʣʳʤʜʘʨʳʥʳס ɾ.ʐʘʣʙʦʣʦʚʘ ʵʢʦʥʦʤʠʢʘ.ת

ʘʪʳʥʜʘסʳ ɽʫʨʘʟʠʷ ײʣʪʪʳץ ʫʥʠʚʝʨʩʠʪʝʪʽ, פʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳ; 

ʃ.ɸ.ʂʘʟʙʝʢʦʚʘ ʵʢʦʥʦʤʠʢʘ סʳʣʳʤʜʘʨʳʥʳש ʢʘʥʜʠʜʘʪʳ, ʜʦʮʝʥʪ, פʦʨץʳʪ ɸʪʘ 

ʘʪʳʥʜʘסʳ פʳʟʳʣʦʨʜʘ ʫʥʠʚʝʨʩʠʪʝʪʽ, פʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳ 

ʅ.ʉ.ʊʦʚʤʘ 

 

 

ʵʢʦʥʦʤʠʢʘ סʳʣʳʤʜʘʨʳʥʳש ʢʘʥʜʠʜʘʪʳ, ʜʦʮʝʥʪ, ᴅʣ-ʌʘʨʘʙʠ ʘʪʳʥʜʘסʳ 

 .ʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳץʘʟʘפ ,ʫʥʠʚʝʨʩʠʪʝʪʽ ץʣʪʪʳײ ץʘʟʘפ
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ʉɽʈʀʗ ʉɽʃʔʉʂʆʍʆɿʗʁʉʊɺɽʅʅʓʍ ʅɸʋʂ 

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

 

ʈʝʜʘʢʮʠʦʥʥʘʷ ʢʦʣʣʝʛʠʷ 

 

 ʉʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʥʘʫʢʠ 

ʂ.ʅ.ʊʦʜʝʨʠʯ PhD, ʋʥʠʚʝʨʩʠʪʝʪ ʊʦʪʪʦʨʠ, ʗʧʦʥʠʷ; 

ʐ.ʉ.ʈʩʘʣʠʝʚ 

 

ʜʦʢʪʦʨ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ. ɿʘʤʝʩʪʠʪʝʣʴ ʛʝʥʝʨʘʣʴʥʦʛʦ 

ʜʠʨʝʢʪʦʨʘ ʧʦ ʥʘʫʢʝ ʂʘʟʘʭʩʢʦʛʦ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ 

ʠʥʩʪʠʪʫʪʘ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ. ʈʝʩʧʫʙʣʠʢʘ 

ʂʘʟʘʭʩʪʘʥ; 

ɹ.ɸ.ɼʫʡʩʝʤʙʝʢʦʚ ʢʘʥʜʠʜʘʪ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ. ʇʨʝʜʩʝʜʘʪʝʣʴ ʇʨʘʚʣʝʥʠʷ 

ʊʆʆ çʂʘʟʘʭʩʢʦʛʦ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ 

ʨʠʩʦʚʦʜʩʪʚʘ ʠʤ. ʀ.ɾʘʭʘʝʚʘè. ʈʝʩʧʫʙʣʠʢʘ ʂʘʟʘʭʩʪʘʥ; 

ɸ.ʉ.ʈʩʘʣʠʝʚ  ʢʘʥʜʠʜʘʪ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ, ʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ 

ʠʥʩʪʠʪʫʪ ʧʨʦʙʣʝʤ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʂʅ  ʄʆʅ ʈʂ 
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ʉɽʈʀʗ ɽʉʊɽʉʊɺɽʅʅʓʍ, ʊɽʍʅʀʏɽʉʂʀʍ ʅɸʋʂ 

 

ʅ.ʆ.ɸʧʧʘʟʦʚ ï  ʦʪʚʝʪʩʪʚʝʥʥʳʡ ʨʝʜʘʢʪʦʨ, ʢʘʥʜʠʜʘʪ ʭʠʤʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

 

ʈʝʜʘʢʮʠʦʥʥʘʷ ʢʦʣʣʝʛʠʷ 

1. ɽʩʪʝʩʪʚʝʥʥʳʝ ʥʘʫʢʠ 

 

1.1 ʌʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʥʘʫʢʠ 

 

ʀ.ɸ.ʊʘʡʤʘʥʦʚ  ʜʦʢʪʦʨ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʅʦʚʦʩʠʙʠʨʩʢʠʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ; 

ɾ.ʀʩʢʘʢʦʚ ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, ɸʣʤʘʪʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʵʥʝʨʛʝʪʠʢʠ ʠ ʩʚʷʟʠ ʠʤʝʥʠ ɻ.ɼʘʫʢʝʝʚʘ, ʈʝʩʧʫʙʣʠʢʘ ʂʘʟʘʭʩʪʘʥ; 

ɸ.ʊ.ʊʫʨʝʰʙʘʝʚ ʢʘʥʜʠʜʘʪ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, ʂʳʟʳʣʦʨʜʠʥʩʢʠʡ 

ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʂʦʨʢʳʪ ɸʪʘ, ʈʝʩʧʫʙʣʠʢʘ ʂʘʟʘʭʩʪʘʥ; 

ɸ.ʄ.ʄʫʭʘʤʙʝʪʞʘʥ ʢʘʥʜʠʜʘʪ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʥʘʫʢ, ʂʳʟʳʣʦʨʜʠʥʩʢʠʡ 

ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʂʦʨʢʳʪ ɸʪʘ, ʈʝʩʧʫʙʣʠʢʘ ʂʘʟʘʭʩʪʘʥ. 

 

1.2 ʍʠʤʠʯʝʩʢʠʝ ʥʘʫʢʠ 

 

ɸ.ʈ.ɹʫʨʠʣʦʚ ʜʦʢʪʦʨ ʭʠʤʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʀʥʩʪʠʪʫʪ ʦʨʛʘʥʠʯʝʩʢʦʡ ʠ 

ʬʠʟʠʯʝʩʢʦʡ ʭʠʤʠʠ ʠʤʝʥʠ ɸ.ɽ.ɸʨʙʫʟʦʚʘ,  ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ; 

ʉ.ɹ.ʃʶʙʯʠʢ PhD ʜʦʢʪʦʨ   ʭʠʤʠʠ, ʧʨʦʬʝʩʩʦʨ, ʅʦʚʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʃʠʩʩʘʙʦʥʘ, 

ʇʦʨʪʫʛʘʣʠʷ; 

ɹ.ɾ.ɼʞʠʝʤʙʘʝʚ ʜʦʢʪʦʨ ʭʠʤʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʂʘʟʘʭʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ 

ʞʝʥʩʢʠʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʈʝʩʧʫʙʣʠʢʘ ʂʘʟʘʭʩʪʘʥ; 

ʅ.ʆ.ɸʧʧʘʟʦʚ ʢʘʥʜʠʜʘʪ ʭʠʤʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ,  ʂ ʟrʳʣʦʨʜʠʥʩʢʠʡ 

ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʂʦʨʢʳʪ ɸʪʘ, ʈʝʩʧʫʙʣʠʢʘ ʂʘʟʘʭʩʪʘʥ; 

ʅ.ʀ.ɸʢʳʣʙʝʢʦʚ PhD, ʂʳʟʳʣʦʨʜʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʂʦʨʢʳʪ ɸʪʘ, 

ʈʝʩʧʫʙʣʠʢʘ ʂʘʟʘʭʩʪʘʥ. 

 

1.3 ɹʠʦʣʦʛʠʯʝʩʢʠʝ ʥʘʫʢʠ 

 

ɸ.ɽ.ʌʠʣʦʥʦʚ ʜʦʢʪʦʨ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʀʥʩʪʠʪʫʪ ʙʠʦʭʠʤʠʠ ʠ 

ʬʠʟʠʦʣʦʛʠʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʠʤ. ɻ.ʂ.ʉʢʨʷʙʠʥʘ ʈɸʅ,  

 ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ; 

ʉ.ʊ.ʊʫʣʝʫʭʘʥʦʚ ʜʦʢʪʦʨ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʂʘʟʘʭʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ 

ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʘʣʴ-ʌʘʨʘʙʠ, ʈʝʩʧʫʙʣʠʢʘ ʂʘʟʘʭʩʪʘʥ; 

ʉ.ɾ.ʀʙʘʜʫʣʣʘʝʚʘ ʜʦʢʪʦʨ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʂʳʟʳʣʦʨʜʠʥʩʢʠʡ 

ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʂʦʨʢʳʪ ɸʪʘ, ʈʝʩʧʫʙʣʠʢʘ ʂʘʟʘʭʩʪʘʥ; 

ɹ.ɹ.ɸʙʞʘʣʝʣʦʚ ʢʘʥʜʠʜʘʪ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʂʳʟʳʣʦʨʜʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʠʤʝʥʠ ʂʦʨʢʳʪ ɸʪʘ, ʈʝʩʧʫʙʣʠʢʘ ʂʘʟʘʭʩʪʘʥ; 

ʈ.ʍ.פʫʨʤʘʥʙʘʝʚ ʢʘʥʜʠʜʘʪ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʡ ʧʨʦʬʝʩʩʦʨ, 

ʂʳʟʳʣʦʨʜʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʂʦʨʢʳʪ ɸʪʘ, ʈʝʩʧʫʙʣʠʢʘ 

ʂʘʟʘʭʩʪʘʥ. 
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ʉɽʈʀʗ ɽʉʊɽʉʊɺɽʅʅʓʍ, ʊɽʍʅʀʏɽʉʂʀʍ ʅɸʋʂ 

 

ɸ.ɾ.ʉʝʡʪʤʫʨʘʪʦʚ ï  ʦʪʚʝʪʩʪʚʝʥʥʳʡ ʨʝʜʘʢʪʦʨ, ʜʦʢʪʦʨ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ 

ʥʘʫʢ, ʜʦʮʝʥʪ 

 

ʈʝʜʘʢʮʠʦʥʥʘʷ ʢʦʣʣʝʛʠʷ 

 

2. ʊʝʭʥʠʯʝʩʢʠʝ ʥʘʫʢʠ ʠ ʪʝʭʥʦʣʦʛʠʠ 

2.1. ʉʪʨʦʠʪʝʣʴʩʪʚʦ 

ʅ.ɸ.ʄʘʰʢʠʥ ʜʦʢʪʦʨ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʅʦʚʦʩʠʙʠʨʩʢʠʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ; 

ʂ.ɸ.ɹʠʩʝʥʦʚ ʜʦʢʪʦʨ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʂʳʟʳʣʦʨʜʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʠʤʝʥʠ ʂʦʨʢʳʪ ɸʪʘ, ʈʝʩʧʫʙʣʠʢʘ ʂʘʟʘʭʩʪʘʥ; 

ʉ.ɸ.ʄʦʥʪʘʝʚ ʜʦʢʪʦʨ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ɿʘʧʘʜʥʦ-ʂʘʟʘʭʩʪʘʥʩʢʠʡ 

ʘʛʨʘʨʥʦ-ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ɾʘʥʛʠʨ ʭʘʥʘ, 

 ʈʝʩʧʫʙʣʠʢʘ ʂʘʟʘʭʩʪʘʥ; 

ʉ.ʉ.ʋʜʝʨʙʘʝʚ ʜʦʢʪʦʨ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, ʂʳʟʳʣʦʨʜʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʠʤʝʥʠ ʂʦʨʢʳʪ ɸʪʘ, ʈʝʩʧʫʙʣʠʢʘ ʂʘʟʘʭʩʪʘʥ. 

 

 

2.2. ʀʥʬʦʨʤʘʪʠʢʘ, ʚʳʯʠʩʣʠʪʝʣʴʥʘʷ ʪʝʭʥʠʢʘ ʠ ʫʧʨʘʚʣʝʥʠʝ 

ʀ.ɺ.ʈʝʪʠʥʩʢʘʷ ʜʦʢʪʦʨ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʈʦʩʩʠʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʫʥʠʚʝʨʩʠʪʝʪ  ʥʝʬʪʠ ʠ ʛʘʟʘ ʠʤʝʥʠ ʀ.ʄ.ɻʫʙʢʠʥʘ, ʈʦʩʩʠʡʩʢʘʷ 

ʌʝʜʝʨʘʮʠʷ; 

ɸ.ʀ.ɼʠʚʝʝʚ ʜʦʢʪʦʨ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʈʦʩʩʠʡʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʜʨʫʞʙʳ ʥʘʨʦʜʦʚ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ; 

ʂ.ʂ.ɼʘʫʨʝʥʙʝʢʦʚ ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʋʥʠʚʝʨʩʠʪʝʪ ɹʦʣʘʰʘʢ, ʈʝʩʧʫʙʣʠʢʘ 

ʂʘʟʘʭʩʪʘʥ; 

ɸ.ʆ. ɼʘʫʪʙʘʝʚʘ ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʂʳʟʳʣʦʨʜʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ 

ʂʦʨʢʳʪ ɸʪʘ, ʈʝʩʧʫʙʣʠʢʘ ʂʘʟʘʭʩʪʘʥ; 

ʄ.ɾ.ɸʡʪʠʤʦʚ PhD, ʬʠʣʠʘʣ ɸʢʘʜʝʤʠʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʧʨʠ 

ʇʨʝʟʠʜʝʥʪʝ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ʧʦ ʂʳʟʳʣʦʨʜʠʥʩʢʦʡ ʦʙʣʘʩʪʠ, 

ʈʝʩʧʫʙʣʠʢʘ ʂʘʟʘʭʩʪʘʥ; 

ʅ.ɹ.ʂʦʥʳʨʙʘʝʚ 

 

PhD, ʂʳʟʳʣʦʨʜʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʂʦʨʢʳʪ ɸʪʘ, ʈʝʩʧʫʙʣʠʢʘ 

ʂʘʟʘʭʩʪʘʥ. 
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ʉɽʈʀʗ ʆɹʈɸɿʆɺɸʅʀʗ ʀ ɻʋʄɸʅʀʊɸʈʅʆ-ʉʆʎʀɸʃʔʅʓʍ ʅɸʋʂ 
 

ɸ.ʐ.ɸʙʜʠʤʦʤʳʥʦʚʘ ï ʦʪʚʝʪʩʪʚʝʥʥʳʡ ʨʝʜʘʢʪʦʨ, ʢʘʥʜʠʜʘʪ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ 
 

ʈʝʜʘʢʮʠʦʥʥʘʷ ʢʦʣʣʝʛʠʷ 

1. ʆʙʨʘʟʦʚʘʥʠʝ 

1.1. ʇʝʜʘʛʦʛʠʯʝʩʢʠʝ ʥʘʫʢʠ 

ʇ.ʅ.ʆʩʠʧʦʚ ʜʦʢʪʦʨ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʂʘʟʘʥʩʢʠʡ ʬʝʜʝʨʘʣʴʥʳʡ 

ʫʥʠʚʝʨʩʠʪʝʪ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ; 

ʅ.ʖ.ʌʦʤʠʥʳʭ ʜʦʢʪʦʨ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʈʦʩʩʠʡʩʢʠʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ 

ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ɻ.ɺ. ʇʣʝʭʘʥʦʚʘ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ; 

ɻ.ʉ.ʉʘʫʜʘʙʘʝʚʘ ʜʦʢʪʦʨ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʂʘʟʘʭʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ 

ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ɸʙʘʷ, ʈʝʩʧʫʙʣʠʢʘ ʂʘʟʘʭʩʪʘʥ; 

ʐ.ʄ.ʄʘʡʛʝʣʴʜʠʝʚʘ ʜʦʢʪʦʨ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, ʂʳʟʳʣʦʨʜʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʠʤʝʥʠ ʂʦʨʢʳʪ ɸʪʘ, ʈʝʩʧʫʙʣʠʢʘ ʂʘʟʘʭʩʪʘʥ; 

ʉ.ʂ.ɸʙʠʣʴʜʠʥʘ ʜʦʢʪʦʨ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʂʘʨʘʛʘʥʜʠʥʩʢʠʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ɽ.ɸ.ɹʫʢʝʪʦʚʘ, ʈʝʩʧʫʙʣʠʢʘ 

ʂʘʟʘʭʩʪʘʥ. 
 

2.  ɻʫʤʘʥʠʪʘʨʥʳʝ ʥʘʫʢʠ 

2.1. ʌʠʣʦʣʦʛʠʯʝʩʢʠʝ ʥʘʫʢʠ 

ʆ.ʆʜʞʘʣ ʜʦʢʪʦʨ ʬʠʣʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ͙͍͔͙͔̂ͤͪͫͭͭ ͙̆͊͒͗ ˣ͚͊ͪ͊ͣ 
ˤ͔͙͡Σ ʈʝʩʧʫʙʣʠʢʘ ʊʫʨʮʠʷ; 

ʍ.ʏ.ʂʘʩʘʧʦʛʣʫ  ʜʦʢʪʦʨ, ʧʨʦʬʝʩʩʦʨ, ͙͍͔͙͔̂ͤͪͫͭͭ ͙̆͊͒͗ ˣ͚͊ͪ͊ͣ ˤ͔͙͡Σ ʈʝʩʧʫʙʣʠʢʘ 

ʊʫʨʮʠʷ; 

ʈ.ʉ.ʊʫʨʳʩʙʝʢ ʜʦʢʪʦʨ ʬʠʣʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ɽʚʨʘʟʠʡʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ 

ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʃ.ʅ.ɻʫʤʠʣʝʚʘ, ʈʝʩʧʫʙʣʠʢʘ ʂʘʟʘʭʩʪʘʥ; 

ɹ.ʂʘʨʠʙʦʟʫʣʳ ʜʦʢʪʦʨ ʬʠʣʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʂʳʟʳʣʦʨʜʠʥʩʢʠʡ 

ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʂʦʨʢʳʪ ɸʪʘ, ʈʝʩʧʫʙʣʠʢʘ ʂʘʟʘʭʩʪʘʥ 

ʉ.ʀ.ʉʘʜʳʙʝʢʦʚʘ ʢʘʥʜʠʜʘʪ ʬʠʣʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, ʂʳʟʳʣʦʨʜʠʥʩʢʠʡ 

ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʂʦʨʢʳʪ ɸʪʘ, ʈʝʩʧʫʙʣʠʢʘ ʂʘʟʘʭʩʪʘʥ; 

ʊ.ʀ.ʂʝʥʰʠʥʙʘʡ 

 

ʢʘʥʜʠʜʘʪ ʬʠʣʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, ʂʳʟʳʣʦʨʜʠʥʩʢʠʡ 

ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʂʦʨʢʳʪ ɸʪʘ, ʈʝʩʧʫʙʣʠʢʘ ʂʘʟʘʭʩʪʘʥ; 

ɻ.ɸ.ʊʫʷʢʙʘʝʚ ʢʘʥʜʠʜʘʪ ʬʠʣʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʂʳʟʳʣʦʨʜʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ 

ʂʦʨʢʳʪ ɸʪʘ, ʈʝʩʧʫʙʣʠʢʘ ʂʘʟʘʭʩʪʘʥ; 

 ʢʘʥʜʠʜʘʪ ʬʠʣʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʈʝʩʧʫʙʣʠʢʘ ʂʘʟʘʭʩʪʘʥ. 
 

3. ʉʦʮʠʘʣʴʥʳʝ ʥʘʫʢʠ ʠ ʙʠʟʥʝʩ, ʦʙʩʣʫʞʠʚʘʥʠʝ 

3.1. ʕʢʦʥʦʤʠʯʝʩʢʠʝ ʥʘʫʢʠ 

ɼ.ʅ.ʉʠʣʢʘ ʜʦʢʪʦʨ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʄʦʩʢʦʚʩʢʠʡ 
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ʆפʓʈʄɸʅנɸ! 

 

 ʳסʋ ʍʘʙʘʨʰʳʩʳè 1999 ʞʳʣפʍʘʙʘʨʰʳʩʳ ï ç שʳʟʳʣʦʨʜʘ ʫʥʠʚʝʨʩʠʪʝʪʽʥʽפ ʳסʳʪ ɸʪʘ ʘʪʳʥʜʘץʦʨפ

ʥʘʫʨʳʟʜʘʥ ʙʘʩʪʘʧ ʞʳʣʳʥʘ ʝʢʽ ʨʝʪ ʰʳסʘʜʳ. çʍʘʙʘʨʰʳè ï סʘʣʳʤʜʘʨʜʳש ʞװʨʛʽʟʛʝʥ ʟʝʨʪʪʝʫʣʝʨʽʥʽש ʤʘשʳʟʜʳ 

ʪʘץʳʨʳʧʪʘʨʳʥ ץʘʤʪʠʪʳʥ, ʤʘץʘʣʘʣʘʨʳ ʤʝʥ ʤʘʪʝʨʠʘʣʜʘʨʳ ʢᴇʧʰʽʣʽʢʢʝ ʪʘʥʳʤʘʣ, ʙʝʜʝʣʜʽ סʳʣʳʤʠ ʙʘʩʳʣʳʤ. 

ʆʥʳש ʙʝʪʪʝʨʽʥʜʝ ʝʣʽʤʽʟʜʽ ʵʢʦʥʦʤʠʢʘʣʳץ ʞᴅʥʝ ʨʫʭʘʥʠ ʞʘסשʳʨʪʫʜʳש ᴇʟʝʢʪʽ סʳʣʳʤʠ ʤᴅʩʝʣʝʣʝʨʽ, ʭʘʣʳץʘʨʘʣʳץ 

ʜʝשʛʝʡʜʝ ʙᴅʩʝʢʝʛʝ ץʘʙʽʣʝʪʪʽ ʤʘʤʘʥʜʘʨ ʜʘʷʨʣʘʫ ʪᴅʞʽʨʠʙʝʩʽ ʤʝʥ 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 ʞʫʨʥʘʣʳ ʧʨʦʬʝʩʩʦʨ-ʦץʳʪʫʰʳʣʘʨסʘ, ʤסײʘʣʽʤʜʝʨʛʝ, סʳʣʳʤʠ 

 ʳסʳʣʳʤ ʩʘʣʘʩʳʥʜʘס ʙʽʣʽʤ ʞᴅʥʝ שʩʪʘʥʥʳץʘʟʘפ ץʘʣʳʤʜʘʨ ʤʝʥ ʩʪʫʜʝʥʪʪʝʨʛʝ, ʩʦʥʜʘʡ-ʘס ʳʟʤʝʪʢʝʨʣʝʨʛʝ, ʞʘʩץ

ʞʘשʘʣʳץʪʘʨʳʤʝʥ ʪʘʥʳʩץʳʩʳ ʢʝʣʝʪʽʥ ʟʠʷʣʳ ץʘʫʳʤסʘ ʘʨʥʘʣסʘʥ.  

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

 

ʈʝʜʘʢʮʠʷ ʘʣϨʘʩʳ 

   

ʏʀʊɸʊɽʃʖ! 

 

ɺʝʩʪʥʠʢ ʂʳʟʳʣʦʨʜʠʥʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤʝʥʠ ʂʦʨʢʳʪ ɸʪʘ ï çɺʝʩʪʥʠʢ ʂʋè ʠʟʜʘʝʪʩʷ ʜʚʘ 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 

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 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 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 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 çBulletin KUè is published twice a year since March 1999. 

The ñBulletinò 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 Bulletin will be presented the works of scientists of the country, near and far abroad, 

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

creativity of young people, the life of the university. 

The scientific journal 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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ϧʘʟʘϨʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳ 

 
ɸʥʜʘʪʧʘ. ʄʘץʘʣʘʜʘ פʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʳש ʢװʨʽʰ ᴇʩʽʨʝʪʽʥ ᴅʨ ʘʡʤʘסʳʥʳש ʞʝʨʛʽʣʽʢʪʽ 

ʪʦʧʳʨʘץ-ʢʣʠʤʘʪ ʞʘסʜʘʡʳʥʘ ʙʝʡʽʤʜʝʣʛʝʥ, ʞʦסʘʨʳ ᴇʥʽʤʜʽ ʧʘʡʜʘʣʘʥʫסʘ ײʩʳʥʳʣסʘʥ ʞᴅʥʝ 

ʧʝʨʩʧʝʢʪʠʚʪʽ ʢװʨʽʰ ʩʦʨʪʪʘʨʳʥ ʘʥʳץʪʘʫ ʞᴅʥʝ ʩʦʥʳש ʥʝʛʽʟʽʥʜʝ ᴅʨ ʥʘץʪʳ ʘʡʤʘץʪʘʨסʘ ʘʨʥʘʣסʘʥ ʢװʨʽʰ 

ʩʦʨʪʪʘʨʳʥʳש ʤʦʜʝʣʽʥ ᴅʟʽʨʣʝʫ ʤʘץʩʘʪʳʥʜʘ ʞװʨʛʽʟʽʣʛʝʥ ʵʢʦʣʦʛʠʷʣʳץ ʩʦʨʪʩʳʥʘʫ ʥᴅʪʠʞʝʣʝʨʽ 

ʢʝʣʪʽʨʽʣʛʝʥ. ɿʝʨʪʪʝʫ ʞװʨʛʽʟʽʣʛʝʥ 2015-2017 ʞʳʣʜʘʨʳ ɸʣʤʘʪʳ ʦʙʣʳʩʳʥʳפ שʘʨʘʪʘʣ ʘʣץʘʙʳʥʜʘ 

ɸץʜʘʣʘ ʘʣץʘʙʳʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ ʩʳʥʘʣסʘʥ ʢװʨʽʰ ʩʦʨʪʪʘʨʳʥʳש ᴇʥʽʤʜʽʣʽʛʽ 2-14 ʮ/ʛʘ ʞʦסʘʨʳ 

ʙʦʣʜʳ. ᴆʡʪʢʝʥʽ, ʝʢʽ ʘʣץʘʧʪʳש ʪʦʧʳʨʘײץ ץʥʘʨʣʳʣrסʳʥʳש ʜʝשʛʝʡʽ ʙʽʨʜʝʡ ʙʦʣסʘʥʳʤʝʥ, פʘʨʘʪʘʣ 

ʘʣץʘʙʳʥʜʘ ɸץʜʘʣʘ ʘʣץʘʙʳʥʘ ץʘʨʘסʘʥʜʘ ʚʝʛʝʪʘʮʠʷ ʢʝʟʝשʽʥʜʝ ʞʘʫʳʥ-ʰʘʰʳʥʥʳ1,5 ש ʝʩʝʛʝ ʜʝʡʽʥ ʢᴇʧ 

ʪװʩʫʽ ʩʝʙʝʧʪʽ, ʢװʨʽʰ ʜʘץʳʣʳʥʘ ץʦʣʘʡʣʳ ʘʫʘ ʨʘʡʳ ץʘʣʳʧʪʘʩץʘʥ. ɸʣʤʘʪʳ ʦʙʣʳʩʳʥʜʘסʳ ʢװʨʽʰ 

ᴇʩʽʨʝʪʽʥ ʘʣץʘʧʪʘʨʜʘ ʵʢʦʣʦʛʠʷʣʳץ ʩʦʨʪʩʳʥʘʫסʘ ץʘʪʳʩץʘʥ ʢװʨʽʰ ʩʦʨʪʪʘʨʳ ʰʘʨʫʘʰʳʣʳײץ-ץʥʜʳ 

ʙʝʣʛʽʣʝʨʽ ʙʦʡʳʥʰʘ ʙʘסʘʣʘʥʜʳ. פʘʨʘʪʘʣ ʘʣץʘʙʳʥʜʘ ᴇʩʽʨʽʣʛʝʥ ʰʝʪʝʣʜʽʢ ʞᴅʥʝ ʦʪʘʥʜʳץ ʢװʨʽʰ 

ʩʦʨʪʪʘʨʳʥʳש ʞʳסʳʣʫסʘ (8-9 ʙʘʣʣ) ʞᴅʥʝ ʪᴇʛʽʣʫʛʝ (3 ʙʘʣʣ) ʪᴇʟʽʤʜʽʣʽʛʽ ʞʦסʘʨʳ ʙʦʣʩʘ, ɸץʜʘʣʘ 

ʘʣץʘʙʳʥʜʘ ᴇʩʽʨʽʣʛʝʥ ʩʦʨʪʪʘʨʜʳש ʞʳסʳʣʫסʘ ʪᴇʟʽʤʜʽʣʽʛʽ 7-9 ʙʘʣʣ ʘʨʘʣʳסʳʥʜʘ, ʪᴇʛʽʣʫʛʝ ʪᴇʟʽʤʜʽʣʽʛʽ 3 

ʙʘʣʣ ʙʦʣʳʧ ʘʥʳץʪʘʣʜʳ.  ɸʫʨʫסʘ ʪᴇʟʽʤʜʽʣʽʛʽ ʙʦʡʳʥʰʘ ʩʦʨʪʪʳץ ʝʨʝʢʰʝʣʽʢʪʝʨʽʥʝ ʙʘʡʣʘʥʳʩʪʳ ᴅʨ 

ʪװʨʣʽ 1-3 ʙʘʣʣ ʘʨʘʣʳסʳʥʜʘ ʙʦʣʜʳ.   ʕʢʦʣʦʛʠʷʣʳץ ʩʦʨʪʩʳʥʘʫʜʳװ שʰ ʞʳʣʜʳץ ʥᴅʪʠʞʝʣʝʨʽʥʝ ʩװʡʝʥʝ 

ʦʪʳʨʳʧ, ʢװʨʽʰ ᴇʩʽʨʝʪʽʥ ʘʣץʘʧʪʘʨסʘ ʙʝʡʽʤʜʝʣʛʝʥ, ᴇʥʽʤʜʽʣʽʛʽ ʤʝʥ ᴇʥʽʤ ʩʘʧʘʩʳ ʞʦסʘʨʳ ʪᴇʤʝʥʜʝʛʽ 

ʢװʨʽʰ ʩʦʨʪʪʘʨʳ ײʩʳʥʳʣʘʜʳ: ɸץʜʘʣʘ ʘʣץʘʙʳ װʰʽʥ ï ʄʘʜʠʥʘ, ɸʨʫ, ʗʥʪʘʨʴ, ʅʦʚʘʪʦʨ, ʉʳʨ ʉײʣʫʳ 

ʩʦʨʪʪʘʨʳ, פʘʨʘʪʘʣ ʘʣץʘʙʳ װʰʽʥ ï ɿʘʨʷ, ʉʫʘʛ, ʇʘʢ ʃʠ, ɸʨʫ, ʅʦʚʘʪʦʨ, ʉʳʨ ʉײʣʫʳ ʩʦʨʪʪʘʨʳ 

ʧʝʨʧʝʢʪʠʚʪʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

ʂʽʣʪ ʩᴇʟʜʝʨ: ʢװʨʽʰ, ʩʦʨʪ, ᴇʥʽʤʜʽʣʽʢ, ʘʡʤʘץ, ʩʦʨʪʩʳʥʘʫ, ʙʝʡʽʤʜʽʣʽʢ, ʤʦʜʝʣʴ 

 

ʂʽʨʽʩʧʝ. ʂװʨʽʰ ᴇʩʽʨʝʪʽʥ ᴅʨʙʽʨ ʘʡʤʘץʪʳש  ʤװʤʢʽʥʜʽʛʽʥʰʝ ʞʦסʘʨʳ ᴇʥʽʤ ʘʣʫ װʰʽʥ 

ᴇʥʽʤʜʽʣʽʛʽ, ᴅʨ ʘʣץʘʧʪʳש ʩʳʨʪץʳ ʦʨʪʘʩʳʥʳץ שʦʣʘʡʩʳʟ ʞʘסʜʘʡʣʘʨʳʥʘ, ʩʦʥʜʘʡ-ʘץ ʘʫʨʫʣʘʨ 

ʤʝʥ ʟʠʷʥʢʝʩʪʝʨʛʝ ʪᴇʟʽʤʜʽʣʽʛʽ ʙʦʡʳʥʰʘ ᴇʟʽʥʽש ʤװʤʢʽʥʜʽʢʪʝʨʽʥ ʪʦʣʳץ ʧʘʡʜʘʣʘʥʫסʘ ʙʦʣʘʪʳʥ 

ʩʦʨʪʪʘʨʜʳ ʪʘשʜʘʫ ץʘʞʝʪ.  

ɸʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ ʜʘץʳʣʜʘʨʳʥʳש ᴇʥʽʤʜʽʣʽʛʽʥʝ ʢᴇʧʪʝʛʝʥ ʬʘʢʪʦʨʣʘʨ ᴅʩʝʨ ʝʪʝʜʽ.  

ʄʳʩʘʣʳ, ʪʦʧʳʨʘץ-ʢʣʠʤʘʪʪʳץ ʞʘסʜʘʡʣʘʨ, ʪʦʧʳʨʘץʪʳ ᴇשʜʝʫ ʪᴅʩʽʣʜʝʨʽ, ʩʝʙʫ ʤʝʨʟʽʤʜʝʨʽ 
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ʞᴅʥʝ ʪ.ʙ. [1]. ɸʣʤʘʪʳ ʦʙʣʳʩʳʥʜʘ ʢװʨʽʰ ᴇʩʽʨʝʪʽʥ ʘʣץʘʧʪʘʨ ʦש ʪʝʤʧʝʨʘʪʫʨʘʥʳש ʞʠʳʥʪʳסʳ 

ʙʦʡʳʥʰʘ ᴇʟʘʨʘ ץײʩʘʩ ʙʦʣסʘʥʳʤʝʥ, ʪʦʧʳʨʘץ ʞʘסʜʘʡʣʘʨʳ ʙʦʡʳʥʰʘ ʘʡʳʨʤʘʰʳʣʳץʪʘʨʳ ʙʘʨ. 

ʉʦʥʜʳץʪʘʥ, ʢװʨʽʰʪʽש ʞʘשʘʜʘʥ ʰʳץץʘʥ ʞᴅʥʝ ʧʝʨʩʧʝʢʪʠʚʪʽ ʦʪʘʥʜʳץ ʥʝʤʝʩʝ ʰʝʪʝʣʜʽʢ ʢװʨʽʰ 

ʩʦʨʪʪʘʨʳʥ ʘʫʜʘʥʜʘʩʪʳʨסʘʥסʘ ʜʝʡʽʥ ʢװʨʽʰ ᴇʩʽʨʝʪʽʥ ʘʡʤʘץʪʘʨʳʥʜʘ ʰʘʨʫʘʰʳʣʳײץ-ץʥʜʳ 

ʙʝʣʛʽʣʝʨʽ ʙʦʡʳʥʰʘ ʝʨʝʢʰʝʣʝʥʝʪʽʥ ʩʦʨʪʪʘʨסʘ ʵʢʦʣʦʛʠʷʣʳץ ʩʦʨʪʩʳʥʘʫ ʞװʨʛʽʟʽʣʫ ץʘʞʝʪ. 

ʉʳʥʘץ ʥᴅʪʠʞʝʩʽ ʙʦʡʳʥʰʘ ᴅʨ ʢװʨʽʰ ᴇʩʽʨʝʪʽʥ ʘʡʤʘץʪʘ ʢװʨʽʰʪʽש ʩʦʨʪʠʤʝʥʪʽʥ ʢʝשʝʡʪʫʛʝ, 

ʜᴅʥʽʥʽש ʪʝʭʥʦʣʦʛʠʷʣʳץ  ʞᴅʥʝ ʢװʨʽʰ ʞʘʨʤʘʩʳʥʳש ʪʘסʘʤʜʳץ ץʘʩʠʝʪʪʝʨʽ ʞʦסʘʨʳ, ʪײʨʘץʪʳ 

ʤʦʣ ᴇʥʽʤ ʙʝʨʝʪʽʥ ʩʦʨʪʪʘʨʜʳ ʜײʨʳʩ ʽʨʽʢʪʝʫʛʝ ʤװʤʢʽʥʜʽʢ ʪʫʘʜʳ. ɹײʣ ɸʣʤʘʪʳ ʦʙʣʳʩʳ 

ʘʣץʘʧʪʘʨʳʥʜʘסʳ ʢװʨʽʰ ᴇʥʽʤʽʥʽש ʘʨʪʫʳʥʘ, ʙᴅʩʝʢʝʛʝ ץʘʙʽʣʝʪʪʽʣʽʛʽʥʝ ʞᴅʥʝ ʢװʨʽʰ 

ʰʘʨʫʘʰʳʣʳסʳʥ ץʘʨץʳʥʜʘʪʫסʘ ʦש ʳץʧʘʣ ʝʪʝʜʽ. 

ɾʘשʘʜʘʥ ʰʳסʘʨʳʣסʘʥ ʩʦʨʪʪʘʨʜʳש ʝʛʽʩ ʘʣץʘʧʪʘʨʳʥʳײ שʣסʘʶʳʥ ʪʝʞʝʡʪʽʥ ʥʝʛʽʟʛʽ 

ʬʘʢʪʦʨʣʘʨʜʳש ʙʽʨʽ ï ʰʘʨʫʘʰʳʣʳץʪʘʨʜʳ ʦʪʘʥʜʳץ ʞᴅʥʝ ʰʝʪʝʣʜʽʢ ᴇʥʽʤʜʽ ʢװʨʽʰ 

ʩʦʨʪʪʘʨʳʥʳש ʪץײʳʤʳʤʝʥ ʥʘʰʘʨ ץʘʤʪʘʤʘʩʳʟ ʝʪʽʣʫʽ ʰʘʨʫʘʰʳʣʳץʪʘʨʜʳש ʪץײʳʤסʘ ʜʝʛʝʥ 

 ʳ ʟʚʝʥʦʣʘʨʳʥʜʘץʙʘʩʪʘʧ שʳʥʳסʳʤ ʰʘʨʫʘʰʳʣʳץײʘʪʪʘʥʜʳʨʤʘʡʜʳ. ʊסʘʥʘץ ʘʞʝʪʪʽʣʽʢʪʝʨʽʥץ

ʞʘשʘ ʩʦʨʪʪʘʨʜʳש ʙʘʷʫ ʢᴇʙʝʶʽ ï ʦʨʠʛʠʥʘʪʦʨʜʳש ʤʘʪʝʨʠʘʣʜʳץ-ʪʝʭʥʠʢʘʣʳץ ʙʘʟʘʩʳʥʳש 

ᴅʣʩʽʟʜʽʛʽʥʝ, ʩʦʥʜʘʡ-ʘץ ʪץײʳʤ ʰʘʨʫʘʰʳʣʳסʳʥʜʘ ʢװʨʽʰ ᴇʩʽʨʫ ʪʝʭʥʦʣʦʛʠʷʩʳʥʳש 

ʞʝʪʽʣʤʝʫʽʥʝ, ʙʘʡʣʘʥʳʩʪʳ ʙʦʣʳʧ ʦʪʳʨ. ʉʦʥʜʳץʪʘʥ ʢװʨʽʰ ᴇʩʽʨʝʪʽʥ ᴅʨʙʽʨ ʘʡʤʘץʪʘסʳ ʞʘʧʧʘʡ 

ʪץײʳʤ ᴇʥʜʽʨʝʪʽʥ ʰʘʨʫʘʰʳʣʳץʪʘʨʳʥ ʞʘשʘ ʩʦʨʪʪʘʨʜʳש ʙʽʨʝʛʝʡ ʞᴅʥʝ ʵʣʠʪʘʣʳץ ʪץײʳʤʳʤʝʥ 

 ʦʣʜʘʥʫץ ᴅʜʽʩʪʝʨʽʥ ʞʝʪʽʣʜʽʨʫ ʞᴅʥʝ ץʠʥʥʦʚʘʮʠʷʣʳ שʰʽʥ ʞʝʜʝʣ ʢᴇʙʝʡʪʫʜʽװ ʘʤʪʘʤʘʩʳʟ ʝʪʫץ

ʢװʨʽʰʪʽש ʪץײʳʤ ʰʘʨʫʘʰʳʣʳסʳʥʳש ᴇʟʝʢʪʽ ʤᴅʩʝʣʝʣʝʨʽʥʽש ʙʽʨʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʆʩʳʥʜʘʡ 

ᴇʟʝʢʪʽ ʤᴅʩʝʣʝʥʽ ʰʝʰʫ ʤʘץʩʘʪʳʥʜʘ 2015-2017 ʞʳʣʜʘʨ ʘʨʘʣʳסʳʥʜʘ ʨʝʩʧʫʙʣʠʢʘʤʳʟʜʳש 

ʢװʨʽʰ ᴇʩʽʨʝʪʽʥ ʘʡʤʘץʪʘʨʳʥʜʘ ʦʥʳש ʽʰʽʥʜʝ ɸʣʤʘʪʳ ʦʙʣʳʩʳʥʳש ɸץʜʘʣʘ ʞᴅʥʝ פʘʨʘʪʘʣ 

ʘʣץʘʧʪʘʨʳʥʜʘ ʢװʨʽʰʪʽש ʦʪʘʥʜʳץ ʞᴅʥʝ ʰʝʪʝʣʜʽʢ ʩʦʨʪʪʘʨʳʥʘ ʵʢʦʣʦʛʠʷʣʳץ ʩʦʨʪʩʳʥʘʫ 

ʞװʨʽʟʽʣʜʽ [2]. 

ɿʝʨʪʪʝʫ ʤʘץʩʘʪʳ. ɸʣʤʘʪʳ ʦʙʣʳʩʳʥʳש ʢװʨʽʰ ᴇʩʽʨʝʪʽʥ ʘʣץʘʧʪʘʨʳʥʜʘ ʧʘʡʜʘʣʘʥʫסʘ 

 ,ʳʣʳץʨʛʽʟʫ ʘʨװʩʳʥʘʫ ʞ ץʨʽʰ ʩʦʨʪʪʘʨʳʥʘ ʵʢʦʣʦʛʠʷʣʳװʘʥ ʞᴅʥʝ ʧʝʨʩʧʝʢʪʠʚʪʽ ʢסʩʳʥʳʣײ

ʞʝʨʛʽʣʽʢʪʽ ʪʦʧʳʨʘץ-ʢʣʠʤʘʪ ʞʘסʜʘʡʳʥʘ ʙʝʡʽʤʜʝʣʛʝʥ, ʢװʨʽʰ ʩʦʨʪʪʘʨʳʥʳש ʤʦʜʝʣʽʥ ʞʘʩʘʫ 

ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

ɿʝʨʪʪʝʫ ʞװʨʛʽʟʽʣʛʝʥ ʦʨʳʥ: ɸʣʤʘʪʳ ʦʙʣʳʩʳ ɹʘʣץʘʰ ʘʫʜʘʥʳ "ɹʘץʥײʨ" ʐפ (ɸץʜʘʣʘ 

ʘʣץʘʙʳ), פʘʨʘʣ ʘʫʜʘʥʳ "ʆʧʳʪʥʦʝ" ʐפ (פʘʨʘʪʘʣ ʘʣץʘʙʳ).  

ɿʝʨʪʪʝʫ ʥʳʩʘʥʳ ʨʝʪʽʥʜʝ 13 ʦʪʘʥʜʳ10 ;ץ ʨʝʩʝʡʣʽʢ; 1 פʘʟʘץʩʪʘʥ ʤʝʥ ʈʝʩʝʡ סʘʣʳʤʜʘʨʳ 

ʙʽʨʣʝʩʽʧ ʙʽʨʛʝ ʰʳסʘʨסʘʥ ʩʦʨʪʪʘʨ ʘʣʳʥʜʳ. 

ʄʘʪʝʨʠʘʣʜʘʨ ʞᴅʥʝ ʟʝʨʪʪʝʫ ᴅʜʽʩʪʝʤʝʣʝʨʽ. ɿʝʨʪʪʝʫ ʞײʤʳʩʪʘʨʳʥ ʞװʨʛʽʟʫ ʙʘʨʳʩʳʥʜʘ 

ʢʝʣʝʩʽ ʩʝʨʪʠʬʠʢʘʪʪʘʣסʘʥ ᴅʜʽʩʪʝʨ ʧʘʡʜʘʣʘʥʳʣʜʳ [3]. ʊᴅʞʽʨʠʙʝʜʝʛʽ ᴅʨʙʽʨ 10 ʤ
2
 ʤᴇʣʪʝʢʢʝ 

ʪץײʳʤʜʳ ʰʘʰʳʨʘʪʳʧ ʩʝʙʫ ᴅʜʽʩʽʤʝʥ ʪץײʳʤ ʩʝʙʽʣʜʽ. ʄᴇʣʪʝʢʪʝʨ ʨʝʥʜʦʤʠʟʘʮʠʷ ᴅʜʽʩʽʤʝʥ 4 

ʨʝʪ ץʘʡʪʘʣʘʥʳʧ, 2 ʞʦʣʘץץʘ ʦʨʥʘʣʘʩʪʳʨʳʣʜʳ. ʄᴇʣʪʝʢʪʝʨ ʘʨʘʩʳʥʜʘסʳ ץʦʨסʘʥʳʩ ʘʣʘשʳ 0,4 

ʤ, ʞʦʣʘץʪʘʨ ʘʨʘʩʳ 0,6 ʤ. [4]. ɸʛʨʦʪʝʭʥʠʢʘʣʳץ ʰʘʨʘʣʘʨ ʞʘʣʧʳ ץʘʙʳʣʜʘʥסʘʥ ᴅʜʽʩʪʝʤʝʣʝʨ 

ʙʦʡʳʥʰʘ ʞװʨʛʽʟʽʣʜʽ [5]. 

ʂװʨʽʰʪʽש ᴇʩʫ ʜᴅʫʽʨʽʥʜʝ ʤʝʪʝʦʨʦʣʦʛʠʷʣʳץ ʙʘץʳʣʘʫʣʘʨ (ɸʣʤʘʪʳ ʦʙʣʳʩʳ ʙʦʡʳʥʰʘ 

ɻʠʜʨʦʤʝʪʪʽש ʜʝʨʝʢʪʝʨʽ) ʞװʨʛʽʟʽʣʜʽ. ʊᴅʞʽʨʠʙʝ ʪʘʥʘʙʳʥʳ5 ש ʥװʢʪʝʩʽʥʝʥ ʪʦʧʳʨʘץ 

ʩʳʥʘʤʘʣʘʨʳ ʘʣʳʥʳʧ, ʦʣʘʨסʘ ʘʛʨʦʭʠʤʠʷʣʳץ ʪʘʣʜʘʫ ʞᴅʥʝ ᴇʩʽʤʜʽʢʪʝʨʛʝ ʬʝʥʦʣʦʛʠʷʣʳץ 

ʙʘץʳʣʘʫʣʘʨ ʞװʨʛʽʟʽʣʜʽ. ᴆʥʽʤʜʽʣʽʢ ײץʨʳʣʳʤʳʥ ʘʥʳץʪʘʫ ʤʘץʩʘʪʳʥʜʘ, ᴇʥʽʤʜʽ ʞʠʥʘʨ ʘʣʜʳʥʜʘ 

ʙʠʦʤʝʪʨʠʷʣʳץ ʪʘʣʜʘʫסʘ ᴅʨ ʤᴇʣʪʝʢʪʽש ʪײʨʘץʪʳ ʙʝʢʽʪʽʣʛʝʥ 2 ʥװʢʪʝʩʽʥʝʥ 10 ᴇʩʽʤʜʽʢʪʝʥ 

ʘʣʳʥʜʳ. ᴆʥʽʤʜʽʣʽʢ ʙʦʡʳʥʰʘ ʘʣʳʥסʘʥ ʤᴅʣʽʤʝʪʪʝʨʛʝ ʜʠʩʧʝʨʩʠʷʣʳץ ʪʘʣʜʘʫ ᴅʜʽʩʽʤʝʥ 

ʤʘʪʝʤʘʪʠʢʘʣʳץ ᴇשʜʝʫ ʞװʨʛʽʟʽʣʜʽ [6,7]. 

ɸʣʤʘʪʳ ʦʙʣʳʩʳʥʳש ʢװʨʽʰ ᴇʩʽʨʝʪʽʥ ʘʣץʘʧʪʘʨʳ ʪʦʧʳʨʘץ-ʢʣʠʤʘʪʪʳץ ʞʘסʜʘʡʣʘʨʳ 

ʙʦʡʳʥʰʘ ᴅʨʪװʨʣʽʣʽʛʽʤʝʥ ʝʨʝʢʰʝʣʝʥʝʜʽ. 

ʂװʨʽʰ ïʜᴅʥʜʽ ʜʘץʳʣʜʘʨʜʳש ʽʰʽʥʜʝʛʽ ʝש ʞʳʣʫ ʩװʡʛʽʰ ʜʘץʳʣ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

ʉʦʥʜʳץʪʘʥ ʢװʨʽʰ ʜʘץʳʣʳ ʜᴅʥʜʝʨʽʥʽש ʢᴇʢʪʝʧ ʰʳסʫʳ װʰʽʥ ץʘʞʝʪʪʽ ʝש ʪᴇʤʝʥʛʽ ʪʝʤʧʝʨʘʪʫʨʘ 

+12Á,  ʘʣ ᴇʩʽʧ-ʜʘʤʫʳ װʰʽʥ ʝש ʦשʪʘʡʣʳ ʘʫʘ ʪʝʤʧʝʨʘʪʫʨʘʩʳ +30, +35Áʉ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 
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ɸʣʤʘʪʳ ʦʙʣʳʩʳʥʳש ʢװʨʽʰ ᴇʩʽʨʝʪʽʥ ʘʣץʘʧʪʘʨʳʥʳװ שʰ ʞʳʣʜʳץ ʦʨʪʘʰʘ ʘʫʘ 

ʪʝʤʧʝʨʘʪʫʨʘʩʳʥʳש ʢᴇʨʩʝʪʢʽʰʪʝʨʽ ʙʦʡʳʥʰʘ +15ÁC-ʜʘʥ ʞʦסʘʨʳ ʢʝʟʝשʥʽײ שʟʘץʪʳסʳ, 130-145 

ʢװʥʥʝʥ ʘʩʧʘʡʜʳ. ɹײʣ ʞʘסʜʘʡʜʘ ʢװʨʽʰʪʽש ʝʨʪʝ ʧʽʩʝʪʽʥ ʩʦʨʪʪʘʨʳ סʘʥʘ ʧʽʩʽʧ װʣʛʝʨʝʜʽ. 

ʂװʨʽʰʪʽש ʙʘʩ ʰʳסʘʨʫ ʞᴅʥʝ ʛװʣʜʝʥʫ ʢʝʟʝשʜʝʨʽʥʜʝ, ʷסʥʠ ʰʽʣʜʝ ʘʡʳʥʜʘ ʝש ʪᴇʤʝʥʛʽ ʘʫʘ 

ʪʝʤʧʝʨʘʪʫʨʘʩʳ +23, +12Áʉ, ʘʣ ʝש ʞʦסʘʨסʳ ʘʫʘ ʪʝʤʧʝʨʘʪʫʨʘʩʳ +37 - 41Áʉ ʙʦʣʜʳ. ɸץʜʘʣʘ 

ʞᴅʥʝ פʘʨʘʪʘʣ ʘʣץʘʧʪʘʨʳʥʳש ʚʝʛʝʪʘʮʠʷʣʳץ ʢʝʟʝשʽʥʜʝʛʽ ʘʫʘ ʪʝʤʧʝʨʘʪʫʨʘʩʳʥʳש ʙʦʡʳʥʰʘ 

ᴇʟʘʨʘ ʘʡʪʘʨʣʳץʪʘʡ ʘʡʳʨʤʘʰʳʣʳסʳ ʙʦʣסʘʥ ʞʦץ. ɼʝʛʝʥʤʝʥ, ʞʘʫʳʥ-ʰʘʰʳʥ ʤᴇʣʰʝʨʽ, 

ɸץʜʘʣʘ ʘʣץʘʙʳʥʘ ץʘʨʘסʘʥʜʘ פʘʨʘʪʘʣ ʘʣץʘʙʳʥʜʘ 1,5 ʝʩʝʛʝ ʜʝʡʽʥ ʢᴇʧ ʙʦʣʜʳ. פʘʨʘʪʘʣ ʘʣץʘʙʳ 

ʢᴇʢʪʝʤʜʝ ʞᴅʥʝ ʢװʟʜʝ ʞʘשʙʳʨʣʳ ʘʫʘ ʨʘʡʳʤʝʥ ʝʨʝʢʰʝʣʝʥʜʽ.  

 

ʂʝʩʪʝ 1 ï ɸʣʤʘʪʳ ʦʙʣʳʩʳʥʳש ʢװʨʽʰ ᴇʩʽʨʝʪʽʥ ʘʣץʘʧʪʘʨʳʥʳש ʚʝʛʝʪʘʮʠʷʣʳץ ʢʝʟʝשʜʝʛʽ ʘʫʘ 

ʪʝʤʧʝʨʘʪʫʨʘʩʳ, ÁC (2015-2017 ʞ.ʞ.) 

ɸʣץʘʧʪʘʨ 
ʄʘʢʩʠʤʘʣʴʜʳ, 

ʤʠʥʠʤʘʣʴʜʳ 

ɸʫʘ ʪʝʤʧʝʨʘʪʫʨʘʩ ,r t C̄ 

ʤʘʤʳʨ ʤʘʫʩʳʤ ʰʽʣʜʝ ʪʘʤʳʟ ץʳʨʢװʡʝʢ 

ɸץʜʘʣʘ max 30-31 36-39 37-41 37-39 33-34 

min 12-11 24-12 23-12 24-10 17-6 

 ʘʨʘʪʘʣ  max 29-30 36-38 39-40 34-39 32-34פ

min 17-8 26-23 29-16 24-13 22-8 

 

ɽʣʽʤʽʟʜʽש ʢװʨʽʰ ᴇʩʽʨʝʪʽʥ ʘʡʤʘץʪʘʨʳʥʳש ʢʣʠʤʘʪʳ ʢװʨʪ ʢʦʥʪʠʥʝʥʪʘʣʴʜʳʣʳסʳʤʝʥ 

ʝʨʝʢʰʝʣʝʥʝʜʽ. ɸʣʤʘʪʳ ʦʙʣʳʩʳʥʳש ʢװʨʽʰ ᴇʩʽʨʝʪʽʥ ɸץʜʘʣʘ ʞᴅʥʝ פʘʨʘʪʘʣ ʘʣץʘʧʪʘʨʳʥʳש 

ʚʝʛʝʪʘʮʠʷ ʢʝʟʝשʽʥʜʝʛʽ ʤʘʢʩʠʤʘʣʴʜʳ ʘʫʘ ʪʝʤʧʝʨʘʪʫʨʘʩʳ 39-41Áʉ ʜʝʡʽʥ ʞʝʪʽʧ,  ʤʠʥʠʤʘʣʴʜʳ 

ʘʫʘ ʪʝʤʧʝʨʘʪʫʨʘʩʳ 12-8Áʉ ʜʝʡʽʥ ʪᴇʤʝʥʜʝʜʽ. ʂװʨʽʰ ʜʘץʳʣʳʥʳש ᴇʩʫ ʜᴅʫʽʨʽʥʽש ʘʣסʘʰץʳ 

ʢʝʟʝשʽʥʜʝ ʩʪʨʝʩʩʪʽʢ ʞʘסʜʘʡ ʪʫʜʳʨʘʪʳʥ ʪʝʤʧʝʨʘʪʫʨʘʥʳש ʢװʨʪ ᴇʟʛʝʨʫʽ,  ʝʢʽ ʘʣץʘʧʪʘ ʜʘ 

ʙʘʡץʘʣʜʳ [8,9]. 

 ץʪʦʧʳʨʘ שʨʛʽʟʽʣʛʝʥ ʪʘʥʘʧʪʘʨʳʥʳװʳ ʪᴅʞʽʨʠʙʝ ʞסʘʧʪʘʨʳʥʜʘץʜʘʣʘ ʘʣץʘʨʘʪʘʣ ʞᴅʥʝ ɸפ

 ʘʞʝʪʪʽ ʤᴇʣʰʝʨʜʝʥ ᴇʪʝ ʪᴇʤʝʥ ʙʦʣʩʘ, ʘʣץ ʥʠסʳ ʘʟʦʪ ʤᴇʣʰʝʨʽ 70-43,4 ʤʛ/ʢʛ, ʷסʨʘʤʳʥʜʘײץ

ʬʦʩʬʦʨ ʤᴇʣʰʝʨʽ, ʢʝʨʽʩʽʥʰʝ, ʞʦסʘʨʳ 33,0 ʤʣʥ
-1

 ʙʦʣʜʳ.  

ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ ʞᴅʥʝ ʦʣʘʨʜʳ ʪʘʣץʳʣʘʫ. ɿʝʨʪʪʝʫ ʞװʨʛʽʟʽʣʛʝʥ 2015-2017 

ʞʳʣʜʘʨʳ ɸʣʤʘʪʳ ʦʙʣʳʩʳʥʳפ שʘʨʘʪʘʣ ʘʣץʘʙʳʥʜʘ, ɸץʜʘʣʘ ʘʣץʘʙʳʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ, 

ʩʳʥʘʣסʘʥ ʢװʨʽʰ ʩʦʨʪʪʘʨʳʥʳש ᴇʥʽʤʜʽʣʽʛʽ 2 ï 14 ʮ/ʛʘ ʞʦסʘʨʳ ʙʦʣʜʳ. ᴆʡʪʢʝʥʽ, ʝʢʽ ʘʣץʘʧʪʳש 

ʪʦʧʳʨʘײץ ץʥʘʨʣʳסʳʥʳש ʜʝשʛʝʡʽ ʙʽʨʜʝʡ ʙʦʣסʘʥʳʤʝʥ, פʘʨʘʪʘʣ ʘʣץʘʙʳʥʜʘ ɸץʜʘʣʘ ʘʣץʘʙʳʥʘ 

 ʨʽʰװʩʫʽ ʩʝʙʝʧʪʽ, ʢװʝʩʝʛʝ ʜʝʡʽʥ ʢᴇʧ ʪ 1,5 שʽʥʜʝ ʞʘʫʳʥ-ʰʘʰʳʥʥʳשʘʥʜʘ ʚʝʛʝʪʘʮʠʷ ʢʝʟʝסʘʨʘץ

ʜʘץʳʣʳʥʘ ץʦʣʘʡʣʳ ʞײʤʩʘץ ʘʫʘ ʨʘʡʳ ץʘʣʳʧʪʘʩץʘʥ.  

 שʤʳʩʪʘʨʳʥʳײʨʛʽʟʽʣʛʝʥ ʟʝʨʪʪʝʫ ʞװʘʙʳʥʜʘ 2015-2017 ʞʳʣʜʘʨʳ ʞץʘʨʘʪʘʣ ʘʣפ

ʥᴅʪʠʞʝʣʝʨʽʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ, ʰʝʪʝʣʜʽʢ ʞᴅʥʝ ʦʪʘʥʜʳץ ʢװʨʽʰ ʩʦʨʪʪʘʨʜʳש ʽʰʽʥʜʝ ʩʪʘʥʜʘʨʪ 

ʄʘʨʞʘʥ ʩʦʨʪʳʥʘʥ ʞʦסʘʨʳ ᴇʥʽʤʜʽʣʽʢ ʢᴇʨʩʝʪʢʝʥ ʦʪʘʥʜʳץ  ʊװʛʽʩʢʝʥ 1 (6,05ʪ/ʛʘ), ʉʳʨ ʉײʣʫʳ 

(6,06 ʪ/ʛʘ) ʞᴅʥʝ ɸʡʉʘʫʣʝ (6,20 ʪ/ʛʘ), ʩʦʨʪʪʘʨʳ ʙʦʣʜʳ. פʘʣסʘʥ ʰʝʪʝʣʜʽʢ ʞᴅʥʝ ʦʪʘʥʜʳץ 

ʩʦʨʪʪʘʨʜʘʥ ʩʪʘʥʜʘʨʪ ʄʘʨʞʘʥ ʩʦʨʪʳʥʘʥ ʪᴇʤʝʥ ʥʝʤʝʩʝ ʦʥʳʤʝʥ ʜʝשʛʝʡʣʝʩ ᴇʥʽʤ ʘʣʳʥʜʳ (2-

ʢʝʩʪʝ). 

ɸץʜʘʣʘ ʘʣץʘʙʳʥʜʘ ʦʪʘʥʜʳץ ɸʡʉᴅʫʣʝ (5,10 ʪ/ʛʘ), ʉʳʨ ʉײʣʫʳ (5,82 ʪ/ʛʘ) ʩʦʨʪʪʘʨʳ 

ʞᴅʥʝ ʈʝʩʝʡ ʤʝʥ פʘʟʘץʩʪʘʥ סʘʣʳʤʜʘʨʳ ʙʽʨʣʝʩʽʧ ʰʳסʘʨסʘʥ ɹʘʡץʦשʳʨ (5,07 ʪ/ʛʘ) ʩʦʨʪʳʥʳש 

ᴇʥʽʤʜʽʣʽʛʽ ʩʪʘʥʜʘʨʪ ʄʘʨʞʘʥ (4,63ʪ/ʛʘ) ʩʦʨʪʳʥʘʥ ʞʦסʘʨʳ, ʘʣ ɸʨʫ (3,36 ʪ/ʛʘ), ʃʠʜʝʨ (4,06 

ʪ/ʛʘ), ʂʘʟʚʝʪʪʘ (3,95 ʪ/ʛʘ), ɸʥʘʠʪ (4,12 ʪ/ʛʘ) ʞᴅʥʝ  ɻʘʣʩ (4,15 ʪ/ʛʘ) ʩʦʨʪʪʘʨʳʥʽʢʽ ï ʪᴇʤʝʥ 

ʙʦʣʜʳ. ɸʣ, ץʘʣסʘʥ 11 ʩʦʨʪ  ʩʪʘʥʜʘʨʪʧʝʥ ʜʝשʛʝʡʣʝʩ ᴇʥʽʤʜʽʣʽʢ ʢᴇʨʩʝʪʪʽ. ɸʪʘʣסʘʥ ʝʢʽ ʘʣץʘʧʪʘ 

ʜʘ ʢװʨʽʰʪʽש  ᴇʟʙʝʢʩʪʘʥʜʳץ ʄʫʩʪʘʢʣʠʢ ʩʦʨʪʳ ᴇʩʫ ʜᴅʫʽʨʽʥʽײ שʟʘץʪʳסʳʥʘ ʙʘʡʣʘʥʳʩʪʳ ʪʦʣʳץ 

ʧʽʩʽʧ-ʞʝʪʽʣʤʝʡ ץʘʣʜʳ. 
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ʂʝʩʪʝ 2 ï ɸʣʤʘʪʳ ʦʙʣʳʩʳʥʳש ʢװʨʽʰ ᴇʩʽʨʝʪʽʥ  ʘʣץʘʧʪʘʨʳʥʜʘ ʢװʨʽʰ ʩʦʨʪʪʘʨʳʥʳש 

ᴇʥʽʤʜʽʣʽʛʽ, ʪ/ʛʘ ( 2015-2017 ʞ. ʞ.) 

 ʘʙʳץʜʘʣʘ ʘʣץʘʙʳ ɸץʘʨʘʪʘʣ ʘʣפ

ʉʦʨʪ ʘʪʘʫʳ 

ᴇ
ʥ
ʽ
ʤ
ʜ
ʽ
ʣ
ʽ
ʢ
,
 
ʪ
/
ʛ
ʘ

 

ʉʦʨʪ ʘʪʘʫʳ 

ᴇ
ʥ
ʽ
ʤ
ʜ
ʽ
ʣ
ʽ
ʢ
,
 
ʪ
/
ʛ
ʘ

 

ʉʦʨʪ ʘʪʘʫʳ 

ᴇ
ʥ
ʽ
ʤ
ʜ
ʽ
ʣ
ʽ
ʢ
,
 
ʪ
/
ʛ
ʘ

 

ʉʦʨʪ ʘʪʘʫʳ 

ᴇ
ʥ
ʽ
ʤ
ʜ
ʽ
ʣ
ʽ
ʢ
,
 
ʪ
/
ʛ
ʘ

 

ʄʘʨʞʘʥ st 5,6 ɹʘʡץʦשʳʨ 5 ʄʘʨʞʘʥ st 4,6 ɹʘʡץʦשʳʨ 5 

ʗʥʪʘʨʴ 5,8 ʃʘʩʪʦʯʢʘ 6 ʗʥʪʘʨʴ 4,6 ʃʘʩʪʦʯʢʘ 5 

ɸʨʫ 4,3 ʄʘʜʠʥʘ 6 ɸʨʫ 3,4 ʄʘʜʠʥʘ 4 

ʃʠʜʝʨ 5,3 ʂʘʟʚʝʪʪʘ 5 ʃʠʜʝʨ 4,1 ɸʨʘʣ 202 5 

ʂʘʟʅʀʀʈ-5 5,5 ʅʦʚʘʪʦʨ 5 ʂʘʟʅʀʀʈ-5 4,6 ʂʘʟʚʝʪʪʘ 4 

ʂʘʟɽʨ-6 5,9 ɸʥʘʠʪ 5 ʂʘʟɽʨ-6 4,9 ʅʦʚʘʪʦʨ 4 

ɸʡʉʘʫʣʝ 6,2 ɿʘʨʷ 6 ɸʡʉʘʫʣʝ 5,1 ɸʥʘʠʪ 4 

ʊװʛʽʩʢʝʥ 1 6,1 ʉʫʘʛ 6 ʊװʛʽʩʢʝʥ 1 4,6 ɹʘץʘʥʘʩ 4 

 ʣʫʳ 5,8 ʂʫʨʘʞ 5ײʣʫʳ 6 ʉʳʨ ʉײʰʪᴇʙʝ 4,3 ʉʳʨ ʉת

ʇʘʢ ʃʠ 4,6 ɼʠʘʤʘʥʪ 5 ɼʠʘʤʘʥʪ 4,3 ɻʘʣʩ  4 

ɻʘʣʩ  5,5 ʂʫʨʘʞ 5 - - - - 

ʄʫʩʪʘʢʣʠʢ ʧʽʩʽʧ ʞʝʪʽʣʤʝʜʽ 

ɽʊʄɸ05 0,35 0,42 

 

ɸʣʤʘʪʳ ʦʙʣʳʩʳʥʜʘסʳ ʢװʨʽʰ ᴇʩʽʨʝʪʽʥ ʘʣץʘʧʪʘʨʜʘ ʵʢʦʣʦʛʠʷʣʳץ ʩʦʨʪʩʳʥʘʫסʘ 

 ʘʨʘʪʘʣפ .ʘʣʘʥʜʳסʥʜʳ ʙʝʣʛʽʣʝʨʽ ʙʦʡʳʥʰʘ ʙʘײץ-ץʨʽʰ ʩʦʨʪʪʘʨʳ ʰʘʨʫʘʰʳʣʳװʘʥ ʢץʘʪʳʩץ

ʘʣץʘʙʳʥʜʘ ᴇʩʽʨʽʣʛʝʥ ʰʝʪʝʣʜʽʢ ʞᴅʥʝ ʦʪʘʥʜʳץ ʢװʨʽʰ ʩʦʨʪʪʘʨʳʥʳש ʞʳסʳʣʫסʘ (8-9 ʙʘʣʣ) 

ʞᴅʥʝ ʪᴇʛʽʣʫʛʝ (3 ʙʘʣʣ) ʪᴇʟʽʤʜʽʣʽʛʽ ʞʦסʘʨʳ ʙʦʣʜʳ. ʈʝʩʝʡʜʽש ɸʥʘʠʪ, ʗʥʪʘʨʴ, ʂʫʨʘʞ, ɻʘʣʩ, 

ʅʘʚʘʪʦʨ, ɼʠʘʤʘʥʪ ʩʦʨʪʪʘʨʳ ʤʝʥ ʦʪʘʥʜʳץ: ʂʘʟʚʝʪʪʘ, ʊװʛʽʩʢʝʥ 1, ʉʫʘʛ, ʇʘʢ ʃʠ, ʉʳʨ ʉײʣʫʳ 

ʩʦʨʪʪʘʨʳʥʜʘ ʘʫʨʫסʘ ʰʘʣʜʳסʫ ʢᴇʨʩʝʪʢʽʰʪʝʨʽ (30%-סʘ ʜʝʡʽʥ) ʪᴇʤʝʥ (1 ʙʘʣʣ) ʙʦʣʜʳ.   ɸʨʫ 

ʩʦʨʪʳʥʜʘ ʘʫʨʫ ʙʝʣʛʽʣʝʨʽ ʙʘʡץʘʣסʘʥ ʞʦפ .ץʘʣסʘʥ ʩʦʨʪʪʘʨʜʳש ʘʫʨʫסʘ ʪᴇʟʽʤʜʽʣʽʛʽʥʽש 

ʢᴇʨʩʝʪʢʽʰʽ ʦʨʪʘʰʘ ï 3 ʙʘʣʣ ʙʦʣʳʧ ʙʘסʘʣʘʥʜʳ.  

ɸץʜʘʣʘ ʘʣץʘʙʳʥʜʘ ᴇʩʽʨʽʣʛʝʥ ʩʦʨʪʪʘʨʜʳש ʞʳסʳʣʫסʘ ʪᴇʟʽʤʜʽʣʽʛʽ 7-9 ʙʘʣʣ ʘʨʘʣʳסʳʥʜʘ, 

ʪᴇʛʽʣʫʛʝ ʪᴇʟʽʤʜʽʣʽʛʽ 3 ʙʘʣʣ ʙʦʣʳʧ ʘʥʳץʪʘʣʜʳ.  ɸʫʨʫסʘ ʪᴇʟʽʤʜʽʣʽʛʽ ʙʦʡʳʥʰʘ ʩʦʨʪʪʳץ 

ʝʨʝʢʰʝʣʽʢʪʝʨʽʥʝ ʙʘʡʣʘʥʳʩʪʳ ᴅʨ ʪװʨʣʽ 1-3 ʙʘʣʣ ʘʨʘʣʳסʳʥʜʘ ʙʦʣʜʳ. ɸץʜʘʣʘ ʢװʨʽʰ 

ʜʘץʳʣʳʥʜʘ ʢʝʟʜʝʩʝʪʽʥ ʘʫʨʫʣʘʨ ʘʡʪʘʨʣʳץʪʘʡ ʙʘʡץʘʣʤʘʜʳ [10,11]. ᴆʟʙʝʢʩʪʘʥʜʳץ ʄʫʩʪʘʢʣʠʢ 

ʩʦʨʪʳ ʪʦʣʳץ ʧʽʩʽʧ ʞʝʪʽʣʤʝʛʝʥʜʽʢʪʝʥ ʰʘʨʫʘʰʳʣʳײץ-ץʥʜʳ ʙʝʣʛʽʣʝʨʽ ʘʥʳץʪʘʣʤʘʜʳ. 

ɸץʜʘʣʘ ʘʣץʘʙʳʥʘ ץʘʨʘסʘʥʜʘ, פʘʨʘʪʘʣ ʘʣץʘʙʳʥʜʘסʳ ʵʢʦʣʦʛʠʷʣʳץ ʩʳʥʘʫʜʘʥ ᴇʪʢʝʥ 

ʢװʨʽʰ ʩʦʨʪʪʘʨʳʥʳש ʞʳסʳʣʫסʘ, ʘʫʨʫסʘ, ʪᴇʛʽʣʫʛʝ ʪᴇʟʽʤʜʽʣʽʢʪʝʨʽ ʙʦʡʳʥʰʘ ʞʘץʩʳ 

ʢᴇʨʩʝʪʢʽʰʪʝʨ ʘʣʳʥʜʳ (ʢʝʩʪʝ 3). 

ʕʢʦʣʦʛʠʷʣʳץ ʩʳʥʘʫ ʞװʨʛʽʟʫ ʥᴅʪʠʞʝʩʽʥʜʝ 4-ʢʝʩʪʝʜʝ ʢᴇʨʩʝʪʽʣʛʝʥ  ʢװʨʽʰ 

ʩʦʨʪʪʘʨʳʥʳש ʤʦʜʝʣʴʜʝʨʽʥ 14 ʥʝʛʽʟʛʽ ʧʘʨʘʤʝʪʨʣʝʨʽ ʙʦʡʳʥʰʘ ʩʦʨʪ ʢᴇʨʩʝʪʢʽʰʪʝʨ 

 ʳ ʙʦʣʳʧסʪʳץʟʘײ שʙʽʨʽ - ᴇʩʫ ʜᴅʫʽʨʽʥʽ שʣ ʤʦʜʝʣʴʜʝʨʜʝ ʥʝʛʽʟʛʽ ʙʝʣʛʽʣʝʨʜʽײʘʨʘʩʪʳʨʳʣʜʳ. ɹץ

ʪʘʙʳʣʘʜʳ. ᴆʡʪʢʝʥʽ, ᴇʩʫ ʜᴅʫʽʨʽʥʽײ שʟʘץʪʳסʳ ʦש ʘʫʘ ʪʝʤʧʝʨʘʪʫʨʘʣʘʨʳʥʳש ʞʠʳʥʪʳסʳ ʩʠʷץʪʳ 

ʣʠʤʠʪʪʝʫʰʽ ʬʘʢʪʦʨסʘ ʜʘ ʪʽʢʝʣʝʡ ʪᴅʫʝʣʜʽ ʙʦʣʘʜʳ [12]. ʉʦʥʜʳץʪʘʥ, ɸץʜʘʣʘ ʘʣץʘʙʳ װʰʽʥ 

100-110 ʪᴅʫʣʽʢʪʽʢ, ʘʣ פʘʨʘʪʘʣ ʘʣץʘʙʳ װʰʽʥ 95-105 ʪᴅʫʣʽʢʪʽʢ  ʢװʨʽʰ ʩʦʨʪʪʘʨʳ ײʩʳʥʳʣʘʜʳ .  

ɸץʜʘʣʘ ʞᴅʥʝ פʘʨʘʪʘʣ ʘʣץʘʧʪʘʨʳʥʜʘ ʪײʟʜʘʥʫסʘ ʦʨʪʘʰʘ ʪᴇʟʽʤʜʽ (5 ʙʘʣʣ) ʩʦʨʪʪʘʨʜʳ 

ᴇʩʽʨʫʛʝ ʙʦʣʘʜʳ. ʉʦʨʪʪʘʨʜʳש ʜᴅʥʜʝʨʽ ʽʨʽ (1000 ʜᴅʥʽʥʽש ʤʘʩʩʘʩʳ 33-34 ʛ-ʥʘʥ ʢʝʤ ʝʤʝʩ) 

ʥʝʤʝʩʝ  ʽʨʽʣʽʛʽ ʦʨʪʘʰʘ (30-32 ʛ) ʧʽʰʽʥʽ ײʟʳʥʰʘ ʙʦʣסʘʥʳ ʞᴇʥ. 
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ʂʝʩʪʝ 3 ï ʕʢʦʣʦʛʠʷʣʳץ ʩʳʥʘʫʜʘʥ ᴇʪʢʝʥ ʢװʨʽʰ ʩʦʨʪʪʘʨʳʥʳש ʰʘʨʫʘʰʳʣʳײץ - ץʥʜʳ 

ʙʝʣʛʽʣʝʨʽʥʽש ʦʨʪʘʰʘ ʢᴇʨʩʝʪʢʽʰʪʝʨʽ  (2015-2017 ʞ.ʞ) 

 
 ʘʙʳץʜʘʣʘ ʘʣץʘʙʳ ɸץʘʨʘʪʘʣ ʘʣפ

ʪᴇʟʽʤʜʽʣʽʛʽ, ʙʘʣʣ 

ʩʦʨʪ 

ʘʪʘʫʣʘʨʳ 

ʞ
ʳ
ס
ʳ
ʣ
ʫ
ס
ʘ

 

ʪ
ᴇ
ʛ
ʽ
ʣ
ʫ
ʛ
ʝ

 

ʘ
ʫ
ʨ
ʫ
ס
ʘ

 
ʩʦʨʪ 

ʘʪʘʫʣʘʨʳ 

ʞ
ʳ
ס
ʳ
ʣ
ʫ
ס
ʘ

 

ʪ
ᴇ
ʛ
ʽ
ʣ
ʫ
ʛ
ʝ

 

ʘ
ʫ
ʨ
ʫ
ס
ʘ

 

ʩʦʨʪ 

ʘʪʘʫʣʘʨʳ 

ʞ
ʳ
ס
ʳ
ʣ
ʫ
ס
ʘ

 

ʪ
ᴇ
ʛ
ʽ
ʣ
ʫ
ʛ
ʝ

 

ʘ
ʫ
ʨ
ʫ
ס
ʘ

 

ʩʦʨʪ 

ʘʪʘʫʣʘʨʳ 

ʞ
ʳ
ס
ʳ
ʣ
ʫ
ס
ʘ

 

ʪ
ᴇ
ʛ
ʽ
ʣ
ʫ
ʛ
ʝ

 

ʘ
ʫ
ʨ
ʫ
ס
ʘ

 

ʄʘʨʞʘʥ 

st 
9 3 2 ʄʘʜʠʥʘ 9 3 3 

ʄʘʨʞʘʥ 

st  
8 3 1 ʄʘʜʠʥʘ 8 3 1 

ʗʥʪʘʨʴ 9 3 1 ʂʘʟʚʝʪʪʘ 9 3 1 ʗʥʪʘʨʴ 9 3 2 ʂʘʟʚʝʪʪʘ 7 3 1 

ɸʨʫ 8 3 0 ʊװʛʽʩʢʝʥ 1 9 3 1 ɸʨʫ 8 3 2 ʊװʛʽʩʢʝʥ 1 7 3 3 

ʂʘʟɽʨ-6 9 3 2 ʅʦʚʘʪʦʨ 9 3 1 ʂʘʟɽʨ-6 8 3 1 ʅʦʚʘʪʦʨ 9 3 1 

ɸʡʉʘʫʣʝ 9 3 2 ɹʘʡץʦשʳʨ 9 3 2 ɸʡʉʘʫʣʝ 8 3 2 ɹʘʡץʦשʳʨ 9 3 2 

ʃʠʜʝʨ 9 3 3 ɿʘʨʷ 5 3 2 ʃʠʜʝʨ 9 3 3 
ʂʘʟʅʀʀʈ

-5 
7 3 1 

ɸʥʘʠʪ 9 3 1 ʉʫʘʛ 9 3 1 ɸʥʘʠʪ 7 3 1 ʂʫʨʘʞ 9 3 1 

ʂʘʟʅʀʀ

ʈ-5 
 ʘʥʘʩ 9 3 1 ɻʘʣʩ 9 3 1ץʰʪᴇʙʝ 7 3 2 ɹʘת 3 3 9

ʂʫʨʘʞ 9 3 1 ʇʘʢ ʃʠ 5 3 1 ɼʠʘʤʘʥʪ 9 3 1 ʃʘʩʪʦʯʢʘ 9 3 2 

ɻʘʣʩ 9 3 1 ʉʳʨ ʉײʣʫʳ 9 3 1 
ʉʳʨ 

ʉײʣʫʳ 
9 3 1 

  

ʃʘʩʪʦʯʢʘ 9 3 2 ɼʠʘʤʘʥʪ 9 3 1 ɸʨʘʣ 202 9 3 2 

 

ʂʝʩʪʝ 4 ï ɸʣʤʘʪʳ ʦʙʣʳʩʳʥʜʘ ʢװʨʽʰ ᴇʩʽʨʝʪʽʥ ɸץʜʘʣʘ ʞᴅʥʝ פʘʨʘʪʘʣ ʘʣץʘʧʪʘʨʳʥʜʘ 

ᴇʩʽʨʫʛʝ ײʩʳʥʳʣʘʪʘʥ ʢװʨʽʰ ʩʦʨʪʪʘʨʳʥʳש ʤʦʜʝʣʽ  
 

ʂᴇʨʩʝʪʢʽʰʪʝʨ פʘʨʘʪʘʣ ʘʣץʘʙʳ ɸʢʜʘʣʘ ʘʣץʘʙʳ 

ᴆʩʫ ʜᴅʫʽʨʽ, ʪᴅʫʣʽʢ 95-105 100-110 

ᴆʩʽʤʜʽʢ ʙʠʽʢʪʽʛʽ, ʩʤ 75-90 75-90 

ᴆʥʽʤʜʽʣʽʢ, ʪ/ʛʘ 7-8 7-8 

ʊײʟסʘ ʪᴇʟʽʤʜʽʣʽʛʽ, ʙʘʣʣ 5 (ʪᴇʟʽʤʜʽ) 5 (ʪᴇʟʽʤʜʽ) 

ᴆʩʫ ʜᴅʫʽʨʽʥʽש ʙʘʩʳʥʜʘ ʪᴇʤʝʥ ʪʝʤʧʝʨʘʪʫʨʘסʘ 

ʪᴇʟʽʤʜʽʣʽʛʽ, ʙʘʣʣ 

7 (ʞʦסʘʨʳ) 7 (ʞʦסʘʨʳ) 

ɻװʣʜʝʥʫ ʢʝʟʝשʽʥʜʝ ʘשʳʟʘץץʘ  ʪᴇʟʽʤʜʽʣʽʛʽ, ʙʘʣʣ 5 (ʪᴇʟʽʤʜʽ) 5 (ʪᴇʟʽʤʜʽ) 

ʉʘשʳʨʘʫײץʣʘץ ʘʫʨʫʣʘʨʳʥʘ ʪᴇʟʽʤʜʽʣʽʛʽ, ʙʘʣʣ 5 (ʪᴇʟʽʤʜʽ) 5 (ʪᴇʟʽʤʜʽ) 

ɾʳסʳʣʫסʘ ʪᴇʟʽʤʜʽʣʽʛʽ, ʙʘʣʣ 7 (ʞʦסʘʨʳ) 7 (ʞʦסʘʨʳ) 

ʊᴇʛʽʣʫʛʝ ʪᴇʟʽʤʜʽʣʽʛʽ, ʙʘʣʣ 7 (ʞʦסʘʨʳ) 7 (ʞʦסʘʨʳ) 

1000 ʜᴅʥ ʤʘʩʩʘʩʳ, ʛ 28-30 30-32 

ʐʳʥʳʪװʩʪʽʣʽʛʽ, % 90-95 90-95 

ɾʘʨʤʘ ʰʳסʳʤʳ, % 68-70 70-72 

ɹװʪʽʥ ʷʜʨʦ ʰʳסʳʤʳ, % 85-90 85-90 

ʂװʨʽʰ ʙʦʪץʘʩʳʥʳש ʩʘʧʘʩʳ, ʙʘʣʣ 4,5-5,0 4,5-5,0 

 

ɻʣʶʪʠʥʦʟʜʳ ʩʦʨʪʪʘʨʜʘʥ ʙʘʩץʘ ʩʦʨʪʪʘʨ ʜᴅʥʜʝʨʽʥʽש ʰʳʥʳʪװʩʪʽʣʽʛʽ (90-95%), ʢװʨʽʰ 

ʞʘʨʤʘʩʳʥʳ(70-72%) ש ʞᴅʥʝ ʙװʪʽʥ ʷʜʨʦʩʳʥʳש ʰʳסʳʤʳ (85-90%) ʞʦסʘʨʳ ʙʦʣʫʳ ʪʠʽʩ. 

ʂװʨʽʰ ʙʦʪץʘʩʳʥʳש ʩʘʧʘʩʳ ʞʦסʘʨʳ ʞᴅʥʝ ʦʣ ʙʝʩ ʙʘʣʜʳץ ʰʢʘʣʘ ʙʦʡʳʥʰʘ  4,5-5,0 ʙʘʣʣʤʝʥ 

ʙʘסʘʣʘʥʫʳ ʪʠʽʩ (ʂʝʩʪʝ 4) [13-15]. 
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 ʥᴅʪʠʞʝʣʝʨʽʥʝ ץʰ ʞʳʣʜʳװ שʩʦʨʪʩʳʥʘʫʜʳ ץʦʨʳʪʘ ʢʝʣʝ, ʵʢʦʣʦʛʠʷʣʳפ .ʦʨʳʪʳʥʜʳפ

ʩװʡʝʥʝ ʦʪʳʨʳʧ, ʢװʨʽʰ ᴇʩʽʨʝʪʽʥ ʘʣץʘʧʪʘʨסʘ ʙʝʡʽʤʜʝʣʛʝʥ, ᴇʥʽʤʜʽʣʽʛʽ ʤʝʥ ᴇʥʽʤ ʩʘʧʘʩʳ 

ʞʦסʘʨʳ ʪᴇʤʝʥʜʝʛʽ ʢװʨʽʰ ʩʦʨʪʪʘʨʳ ײʩʳʥʳʣʘʜʳ: ɸץʜʘʣʘ ʘʣץʘʙʳ װʰʽʥ ï ʄʘʜʠʥʘ, ɸʨʫ, 

ʗʥʪʘʨʴ, ʅʦʚʘʪʦʨ, ʉʳʨ ʉײʣʫʳ ʩʦʨʪʪʘʨʳ, פʘʨʘʪʘʣ ʘʣץʘʙʳ װʰʽʥ ï ɿʘʨʷ, ʉʫʘʛ, ʇʘʢ ʃʠ, ɸʨʫ, 

ʅʦʚʘʪʦʨ, ʉʳʨ ʉײʣʫʳ ʩʦʨʪʪʘʨʳ.  
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ʉʆɿɼɸʅʀɽ ʇɽʈʉʇɽʂʊʀɺʅʓʍ ʄʆɼɽʃɽʁ ɿɸʈʋɹɽɾʅʓʍ ʀ ʆʊɽʏɽʉʊɺɽʅʅʓʍ 

ʉʆʈʊʆɺ ʈʀʉɸ ɺ ʈʀʉʆɺʆɼʏɽʉʂʀʍ ʈɸʁʆʅɸʍ ɸʃʄɸʊʀʅʉʂʆʁ ʆɹʃɸʉʊʀ 

 

ɸʙʜʳʚʘʣʠʝʚʘ ʂ.
 1
, ʤʣʘʜʰʠʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ 

ɹʦʪʘʝʚ ʉ.
 1
, ʟʘʚʝʜʫʶʰʠʡ ʦʪʜʝʣʦʤ 

ɾʫʤʘʜʠʣʦʚʘ ɾ.ʐ.
2
, PhD, ʟʘʚʝʜʫʶʱʘʷ ʣʘʙʦʨʘʪʦʨʠʝʡ 

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

2
ʅʘʫʯʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʮʝʥʪʨ ʄʠʢʨʦʙʠʦʣʦʛʠʠ ʠ ʚʠʨʫʩʦʣʦʛʠʠ 

ʈʝʩʧʫʙʣʠʢʘ ʂʘʟʘʭʩʪʘʥ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʠʩʧʳʪʘʥʠʡ, ʧʨʦʚʝʜʝʥʥʳʭ ʚ 

ʢʘʞʜʦʤ ʨʠʩʦʚʦʜʯʝʩʢʦʤ ʨʝʛʠʦʥʝ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ʩ ʮʝʣʴʶ ʚʳʷʚʣʝʥʠʷ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʩʦʨʪʦʚ 

ʨʠʩʘ, ʘʜʘʧʪʠʨʦʚʘʥʥʳʭ ʢ ʤʝʩʪʥʳʤ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ, ʠ ʨʘʟʨʘʙʦʪʢʠ ʤʦʜʝʣʠ ʩʦʨʪʦʚ 

ʨʠʩʘ ʜʣʷ ʢʘʞʜʦʛʦ ʢʦʥʢʨʝʪʥʦʛʦ ʨʝʛʠʦʥʘ. ɺ 2015-2017 ʛ.ʛ. ʋʨʦʞʘʡʥʦʩʪʴ ʪʝʩʪʠʨʫʝʤʳʭ ʩʦʨʪʦʚ ʨʠʩʘ ʚ 

ʂʘʨʘʪʘʣʴʩʢʦʡ ʜʦʣʠʥʝ ɸʣʤʘʪʠʥʩʢʦʡ ʦʙʣʘʩʪʠ ʙʳʣʘ ʥʘ 2-14 ʮ/ʛʘ ʚʳʰʝ, ʯʝʤ ʚ ʜʦʣʠʥʝ ɸʢʜʘʣʘ. ʍʦʪʷ 

ʫʨʦʚʝʥʴ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚʳ ʥʘ ʦʙʦʠʭ ʧʦʣʷʭ ʦʜʠʥʘʢʦʚ, ʚ ʂʘʨʘʪʘʣʴʩʢʦʡ ʜʦʣʠʥʝ ʙʣʘʛʦʧʨʠʷʪʥʳʡ 

ʢʣʠʤʘʪ ʜʣʷ ʚʳʨʘʱʠʚʘʥʠʷ ʨʠʩʘ ʠʟ-ʟʘ ʪʦʛʦ, ʯʪʦ ʟʘ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʚʳʧʘʜʘʝʪ ʜʦ 1,5 ʨʘʟʘ 

ʙʦʣʴʰʝ ʦʩʘʜʢʦʚ, ʯʝʤ ʚ ʜʦʣʠʥʝ ɸʢʜʘʣʘ. ʉʦʨʪʘ ʨʠʩʘ, ʫʯʘʩʪʚʦʚʘʚʰʠʝ ʚ ʵʢʦʣʦʛʠʯʝʩʢʦʤ ʠʩʧʳʪʘʥʠʠ 

ʨʠʩʦʚʳʭ ʧʦʣʝʡ ʚ ɸʣʤʘʪʠʥʩʢʦʡ ʦʙʣʘʩʪʠ, ʦʮʝʥʠʚʘʣʠʩʴ ʧʦ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʮʝʥʥʦʩʪʠ. ɿʘʨʫʙʝʞʥʳʝ ʠ 

ʦʪʝʯʝʩʪʚʝʥʥʳʝ ʩʦʨʪʘ ʨʠʩʘ, ʚʳʨʘʱʝʥʥʳʝ ʚ ʜʦʣʠʥʝ ʂʘʨʘʪʘʣ, ʦʙʣʘʜʘʶʪ ʚʳʩʦʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ 

ʧʘʜʝʥʠʷʤ (8-9 ʙʘʣʣʦʚ) ʠ ʨʘʟʣʠʚʘʤ (3 ʙʘʣʣʘ), ʩʦʨʪʘ, ʚʳʨʘʱʝʥʥʳʝ ʚ ʜʦʣʠʥʝ ɸʢʜʘʣʘ, ʦʙʣʘʜʘʶʪ 

ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʧʘʜʝʥʠʷʤ (7-9 ʙʘʣʣʦʚ) ʠ ʨʘʟʣʠʚʘʤ ï 3 ʙʘʣʣʘ. ʋʩʪʦʡʯʠʚʦʩʪʴ ʢ ʙʦʣʝʟʥʷʤ 

ʢʦʣʝʙʘʣʘʩʴ ʦʪ 1 ʜʦ 3 ʙʘʣʣʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʨʪʦʚʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʪʨʝʭʣʝʪʥʝʛʦ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʪʝʩʪʠʨʦʚʘʥʠʷ ʧʨʝʜʣʦʞʝʥʳ ʩʣʝʜʫʶʱʠʝ ʩʦʨʪʘ ʨʠʩʘ ʩ ʚʳʩʦʢʦʡ 

ʫʨʦʞʘʡʥʦʩʪʴʶ ʠ ʢʘʯʝʩʪʚʦʤ ʧʨʦʜʫʢʮʠʠ, ʘʜʘʧʪʠʨʦʚʘʥʥʳʝ ʢ ʨʠʩʦʚʳʤ ʧʦʣʷʤ: ʜʣʷ ʜʦʣʠʥʳ ɸʢʜʘʣʘ ï 

ʩʦʨʪʘ ʄʘʜʠʥʘ, ɸʨʫ, ʗʥʪʘʨʴ, ʅʦʚʘʪʦʨ, ʉʳʨ ʉʫʣʫʳ, ʜʣʷ ʜʦʣʠʥʳ ʂʘʨʘʪʘʣ ï ɿʘʨʷ, ʉʫʘʛ, ʇʘʢ ʃʠ, ʉʳʨ 

ʉʫʣʫʳ, ʅʦʚʘʪʦʨ, ɸʨʫ ʧʝʨʩʧʝʢʪʠʚʥʳ ʩʦʨʪʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʈʠʩ, ʩʦʨʪ, ʫʨʦʞʘʡʥʦʩʪʴ, ʤʘʩʩʠʚ, ʩʦʨʪʦʠʩʧʳʪʘʥʠʝ, ʘʜʘʧʪʠʚʥʦʩʪʴ, ʤʦʜʝʣʴ. 
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Annotation. The article presents the results of environmental tests conducted in each rice-

growing region of the Republic of Kazakhstan with the aim of identifying promising varieties of rice, 

adapted to local soil-climatic conditions, and the development of each variety of varieties. In 2015-2017. 

The yield of the tested varieties of rice in the Karatal valley of the Almaty region was 2-14 centners per 

hectare higher than in the Akdala valley. Although the level of fertility of the soil in both fields of 

Odinakov, in the Karatal valley favorable climate for growing rice due to the fact that during the growing 

season falls to 1.5 times more sediments than in the valley Akdala. Rice varieties that participated in the 

ecological examination of rice fields in the Almaty region were evaluated on economic value. Foreign 

and domestic varieties of rice grown in the Karatal valley have high resistance to falls (8-9 points) and 

spills (3 points), varieties grown in the Akdala valley, have resistance to falling to 3 points (7-9 points) 

balla. Resilience to disease ranged from 1 to 3 points depending on the varietal characteristics. According 

to the results of the three-year ecological testing, the following rice varieties with high yields and product 

quality, adapted to the rice fields are proposed: for the Akdala valley - Madina variety, Aru, Yantar, 

Novator, Sir Sului for the Karatal valley- Pak Li, Sir Sului, Zarya, Suag,  Novator, Aru promising variety. 

Keywords: Rice, variety, yield, array, variety testing, adaptability, model 
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ɹʘʠʤʙʝʪʦʚʘ ɻ.ɿ., ʤʘʛʠʩʪʨ ʩ.-ʭ. ʥʘʫʢ, ʫʯʝʥʳʡ ʩʝʢʨʝʪʘʨʴ 

baimbetova.g@bk.ru, https://orcid.org/0000-0002- 3598-3479;    

ɸʣʧʳʩ ɽ.ɽ., ʩʪʘʨʰʠʡ ʣʘʙʦʨʘʥʪ  

yerzhan.alpys@bk.ru, https://orcid.org/0000-0002-0682-4954 

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

ʈʝʩʧʫʙʣʠʢʘ ʂʘʟʘʭʩʪʘʥ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʨʪʦʠʩʧʳʪʘʥʠ ̫

ʟʘʨʫʙʝʞʥʳʭ ʩʦʨʪʦʚ ʜʳʥʠ ʢ ʤʝʩʪʥʳʤ ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ. ʊʘʢʞʝ ʧʨʠʚʝʜʝʥʳ 

ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 19 ʟʘʨʫʙʝʞʥʳʭ ʠ 3 ʤʝʩʪʥʳʭ (ʢʦʥʪʨʦʣʴ) ʩʦʨʪʦʚ ʜʳʥʴ. ʈʘʟʤʝʱʝʥʠʝ 

ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ ʟʘʨʫʙʝʞʥʳʭ ʩʦʨʪʦʚ (ʂʘʟʘʭʩʪʘʥ, ʂʳʨʛʳʟʩʪʘʥ, ʋʟʙʝʢʠʩʪʘʥ, ʊʫʨʢʤʝʥʠʩʪʘʥ, 

ɸʟʝʨʙʘʡʜʞʘʥ, ʀʟʨʘʠʣʴ ʠ ʜʨ.)  ʚ ʦʧʳʪʘʭ ʩʦʨʪʦʠʩʧʳʪʘʥʠʷ ʙʘʭʯʝʚʳʭ ʢʫʣʴʪʫʨ, ʚ ʮʝʣʦʤ,  ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʠʟʫʯʝʥʠʶ  ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʛʦ ʚʣʠʷʥʠʷ ʥʝʨʝʛʫʣʠʨʫʝʤʳʭ ʬʘʢʪʦʨʦʚ; ʨʘʟʤʝʱʝʥʠʝ 

ʧʦʩʝʚʦʚ ʥʘ ʧʦʚʪʦʨʥʦʩʪʷʭ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʤʝʪʦʜʦʤ ʨʝʥʜʦʤʠʟʘʮʠʠ. ɿʘʢʣʘʜʢʘ,  ʠʩʧʳʪʳʚʘʝʤʳʭ 

ʩʦʨʪʦʚ ʙʫʜʝʪ ʥʘ ʦʜʠʥʘʢʦʚʦʡ ʧʣʦʱʘʜʠ ʧʠʪʘʥʠʷ, ʨʘʟʤʝʨ ʫʯʝʪʥʦʡ ʜʝʣʷʥʢʠ 12 ʤ
2
,   ʧʦʚʪʦʨʥʦʩʪʴ 3-ʭ 

ʢʨʘʪʥʘʷ. ɺʩʝ ʠʩʧʳʪʳʚʘʝʤʳʝ ʩʦʨʪʘ ʙʘʭʯʝʚʳʭ ʢʫʣʴʪʫʨ ʜʝʣʷʪʩʷ ʧʦ ʩʨʦʢʘʤ ʩʦʟʨʝʚʘʥʠʷ ʥʘ ʪʨʠ ʛʨʫʧʧʳ: 

ʨʘʥʥʠʡ, ʩʨʝʜʥʠʡ, ʧʦʟʜʥʠʡ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ ʚʳʜʝʣʝʥʦ 4 ʩʦʨʪʘ ʜʳʥʠ (ɸʥʘʥʘʩ ï 

ʈʦʩʩʠʷ, ɸʣʘ-ʍʘʤʘ ï ʋʟʙʝʢʠʩʪʘʥ, ɸʙʥ-ʅʘʚʘʪ ï ʋʟʙʝʢʠʩʪʘʥ, ʀʟʨʘʠʣʴ ï ʀʟʨʘʠʣʴ). ɼʘʥʥʳʝ ʩʦʨʪʦʚ 

ʜʳʥʴ ʙʳʣʠ ʤʘʢʩʠʤʘʣʴʥʦ ʧʨʠʙʣʠʞʝʥʳ ʧʦ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʮʝʥʥʳʤ ʧʨʠʟʥʘʢʘʤ ʢ ʩʪʘʥʜʘʨʪʘʤ.  ɺ ʵʪʦʤ 

ʛʦʜʫ ʩʦʨʪ ʂʦʡʙʘʰ ʠʟ-ʟʘ ʜʣʠʪʝʣʴʥʦʛʦ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʥʝ ʫʩʧʝʣ ʩʦʟʨʝʪʴ, ʚ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚ 

ʩʣʝʜʫʶʱʝʤ ʛʦʜʫ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʫʜʝʪ ʧʦʣʥʦʩʪʴʶ ʠʟʫʯʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʘʜʘʧʪʘʮʠʠ ʢ ʤʝʩʪʥʦʩʪʠ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʘʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʜʘʥʥʦʛʦ ʩʦʨʪʘ. ʋʨʦʞʘʡʥʦʩʪʴ  ʨʘʥʥʝʛʦ ʩʦʨʪʘ  ɸʙʥ-ʅʘʙʘʪ 

ʩʦʩʪʘʚʠʣʘ 14,3 ʪ/ʛʘ, ʢʦʪʦʨʘʷ ʧʨʝʚʳʩʠʣʘ ʫʨʦʞʘʡʥʦʩʪʴ st. ʉʳʨʜʘʨʴʷ  ʥʘ 8,3 ʪ/ʛʘ. ʋʨʦʞʘʡʥʦʩʪʴ 

ʩʨʝʜʥʝʩʧʝʣʦʛʦ ʩʦʨʪʘ ɸʥʘʥʘʩ ʩʦʩʪʘʚʠʣʘ 18,1 ʪ/ʛʘ, st. ʂʦʣʭʦʟʥʠʮʘ ï 16,7 ʪ/ʛʘ. ʋ ʧʦʟʥʝʩʧʝʣʦʛʦ ʩʦʨʪʘ 

st. ʃʠʚʝʨʘ ʫʨʦʞʘʡʥʦʩʪʴ ʩʦʩʪʘʚʠʣʘ 17,9 ʪ/ʛʘ, ɸʣʘ-ʍʘʤʘ ï 19,2 ʪ/ʛʘ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺʳʩʦʢʘʷ 

ʘʜʘʧʪʠʚʥʦʩʪʴ ʟʘʨʫʙʝʞʥʳʭ ʩʦʨʪʦʚ ʢ ʵʢʩʪʨʝʤʘʣʴʥʳʤ ʫʩʣʦʚʠʷʤ ʂʘʟʘʭʩʪʘʥʩʢʦʛʦ ʇʨʠʘʨʘʣʴʷ ʧʦʟʚʦʣʠʪ 

ʦʙʝʩʧʝʯʠʪʴ ʫʚʝʣʠʯʝʥʠʝ ʘʨʝʘʣʘ ʙʘʭʯʝʚʳʭ ʭʦʟʷʡʩʪʚ ʨʝʛʠʦʥʘ ʠ ʚʳʩʦʢʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʟʘʩʦʣʝʥʥʳʭ 

ʟʝʤʝʣʴ  ʨʠʩʦʚʳʭ ʩʠʩʪʝʤ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʭ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʩʤʷʛʯʠʪʴ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʦʙʩʪʘʥʦʚʢʫ 

ʨʝʛʠʦʥʘ ʠ ʩʛʣʘʜʠʪʴ ʥʘʧʨʷʞʝʥʥʦʩʪʴ ʩ ʟʘʥʷʪʦʩʪʴʶ ʤʝʩʪʥʦʛʦ ʥʘʩʝʣʝʥʠʷ ʨʘʙʦʪʦʡ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʳʥʷ, ʩʦʨʪ, ʩʝʤʝʥʘ, ʘʜʘʧʪʘʮʠʷ, ʨʝʥʜʦʤʠʟʘʮʠʷ, ʫʨʦʞʘʡʥʦʩʪʴ 

 

ɺʚʝʜʝʥʠʝ. ɺ 2019 ʛʦʜʫ  ʜʣʷ ʚʦʟʜʝʣʳʚʘʥʠʷ ʥʘ ʟʘʩʦʣʝʥʥʳʭ ʧʦʯʚʘʭ ʂʘʟʘʭʩʪʘʥʩʢʦʛʦ 

ʇʨʠʘʨʘʣʴʷ (ʚʪʦʨʦʡ ʛʦʜ) ʧʨʦʚʦʜʠʣʠʩʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʠʟʫʯʝʥʠʶ ʘʜʘʧʪʠʚʥʦʩʪʠ 

ʟʘʨʫʙʝʞʥʳʭ ʩʦʨʪʦʚ, ʛʘʨʘʥʪʠʨʫʶʱʠʭ ʵʢʩʧʦʨʪʦʦʨʠʝʥʪʦʨʦʚʘʥʥʦʩʪʴ ʧʦ ʢʘʯʝʩʪʚʫ ʧʨʦʜʫʢʮʠʠ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ, ʩ ʦʨʛʘʥʠʟʘʮʠʝʡ ʧʝʨʚʠʯʥʦʛʦ 

ʩʝʤʝʥʦʚʦʜʩʪʚʘ ʥʦʚʳʭ ʚʦʩʪʨʝʙʦʚʘʥʥʳʭ ʩʦʨʪʦʚ ʜʳʥʠ ʟʘʨʫʙʝʞʥʦʡ ʩʝʣʝʢʮʠʠ ʠ ʨʘʟʨʘʙʦʪʢʘ ʠʭ 

ʩʦʨʪʦʚʦʡ ʪʝʭʥʦʣʦʛʠʠ ʚʦʟʜʝʣʳʚʘʥʠʷ.  

ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʘʜʘʧʪʠʚʥʦʩʪʠ ʧʝʨʩʧʝʢʪʠʚʥʳʭ, ʟʘʨʫʙʝʞʥʳʭ ʩʦʨʪʦʚ 

ʙʘʭʯʝʚʳʭ ʢʫʣʴʪʫʨ ʚ ʫʩʣʦʚʠʷʭ ʂʘʟʘʭʩʪʘʥʩʢʦʛʦ ʇʨʠʘʨʘʣʴʷ ʦʨʛʘʥʠʟʘʮʠʷ ʧʝʨʚʠʯʥʦʛʦ ʠ 

ʵʣʠʪʥʦʛʦ ʩʝʤʝʥʦʚʦʜʩʪʚʘ ʜʳʥʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʦʚ ʫʩʢʦʨʝʥʥʦʛʦ ʨʘʟʤʥʦʞʝʥʠʷ, ʜʣʷ  

ʚʥʝʜʨʝʥʠʷ ʟʘʨʫʙʝʞʥʳʭ ʩʦʨʪʦʚ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ. 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʊʆʆ çʂʘʟʅʀʀ 

ʈʠʩʦʚʦʜʩʪʚʘè ʚʳʙʨʘʥ ʥʝ ʩʣʫʯʘʡʥʦ, ʪʘʢ ʢʘʢ ʠʟʦʙʠʣʠʝ ʪʝʧʣʘ ʠ ʧʨʝʦʙʣʘʜʘʥʠʝ ʷʩʥʦʡ ʩʫʭʦʡ 

ʧʦʛʦʜʳ ʚ ʨʝʛʠʦʥʝ ʙʣʘʛʦʧʨʠʷʪʩʪʚʫʝʪ ʚʦʟʜʝʣʳʚʘʥʠʶ ʩʦʨʪʦʚ ʜʳʥʠ ʨʘʟʥʳʭ ʩʨʦʢʦʚ ʩʦʟʨʝʚʘʥʠʷ 

ʩ ʚʳʩʦʢʠʤʠ ʚʢʫʩʦʚʳʤʠ ʢʘʯʝʩʪʚʘʤʠ.  
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ɹʦʣʴʰʠʝ ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʜʳʥʝʚʦʜʩʪʚʘ ʚ ʂʳʟʳʣʦʨʜʠʥʩʢʦʡ ʦʙʣʘʩʪʠ 

ʦʧʨʝʜʝʣʷʶʪʩʷ ʠ ʪʝʤ, ʯʪʦ ʦʙʣʘʩʪʴ ʥʘʭʦʜʠʪʩʷ ʚ ʙʦʣʝʝ ʚʳʛʦʜʥʦʤ ʛʝʦʛʨʘʬʠʯʝʩʢʦʤ ʧʦʣʦʞʝʥʠʠ 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʨʘʡʦʥʘʤʠ ʪʦʚʘʨʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʙʘʭʯʝʚʳʭ ʢʫʣʴʪʫʨ ʨʝʩʧʫʙʣʠʢ ʉʨʝʜʥʝʡ 

ɸʟʠʠ. ʆʥʘ ʨʘʩʧʦʣʦʞʝʥʘ ʚʙʣʠʟʠ ʞʝʣʝʟʥʦ-ʜʦʨʦʞʥʳʭ ʧʫʪʝʡ ʥʘ ʤʥʦʛʦ ʩʦʪʝʥ ʢʠʣʦʤʝʪʨʦʚ 

ʙʣʠʞʝ ʢ ʢʨʫʧʥʳʤ ʛʦʨʦʜʘʤ ʠ ʧʨʦʤʳʰʣʝʥʥʳʤ ʮʝʥʪʨʘʤ ʚʦʟʤʦʞʥʦʛʦ ʠʭ ʚʳʚʦʟʘ ʜʣʷ 

ʨʝʘʣʠʟʘʮʠʠ. 

ɺʩʝ ʠʟʫʯʘʝʤʳʝ ʟʘʨʫʙʝʞʥʳʝ 19 ʩʦʨʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʳ, ʢʘʢ ʠʩʪʦʯʥʠʢʠ ʦʩʦʙʦ ʮʝʥʥʳʭ 

ʧʨʠʟʥʘʢʦʚ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʚʥʝʜʨʝʥʠʷ ʚ ʭʦʟʷʡʩʪʚʘʭ. ɺ ʫʩʣʦʚʠʷʭ ʩʫʨʦʚʦʛʦ ʢʣʠʤʘʪʘ 

ʂʘʟʘʭʩʪʘʥʩʢʦʛʦ ʇʨʠʘʨʘʣʴʷ, ʠʩʧʦʣʴʟʫʷ ʤʠʨʦʚʳʝ ʜʦʩʪʠʞʝʥʠʷ ʩʝʣʝʢʮʠʦʥʥʦʡ ʧʨʘʢʪʠʢʠ ʠ 

ʙʦʛʘʪʳʡ ʩʬʦʨʤʠʨʦʚʘʥʥʳʡ ʤʘʪʝʨʠʘʣ, ʩʦʟʜʘʶʪʩʷ ʥʦʚʳʝ, ʚʳʩʦʢʦʫʨʦʞʘʡʥʳʝ ʠ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʳʝ, ʚ ʫʩʣʦʚʠʷʭ ʩʧʨʦʩʘ ʩʦʚʨʝʤʝʥʥʦʛʦ ʨʳʥʢʘ, ʩʦʨʪʘ ʙʘʭʯʝʚʳʭ ʢʫʣʴʪʫʨ. 

ɺʳʩʦʢʘʷ ʘʜʘʧʪʠʚʥʦʩʪʴ ʟʘʨʫʙʝʞʥʳʭ ʩʦʨʪʦʚ ʢ ʵʢʩʪʨʝʤʘʣʴʥʳʤ ʫʩʣʦʚʠʷʤ ʂʘʟʘʭʩʪʘʥʩʢʦʛʦ 

ʇʨʠʘʨʘʣʴʷ, ʧʦʟʚʦʣʠʪ ʦʙʝʩʧʝʯʠʪʴ ʫʚʝʣʠʯʝʥʠʝ ʘʨʝʘʣʘ ʙʘʭʯʝʚʳʭ ʭʦʟʷʡʩʪʚ ʨʝʛʠʦʥʘ ʠ ʚʳʩʦʢʫʶ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʟʘʩʦʣʝʥʥʳʭ ʟʝʤʝʣʴ  ʨʠʩʦʚʳʭ ʩʠʩʪʝʤ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʭ ʧʨʦʠʟʚʦʜʩʪʚʘ, 

ʩʤʷʛʯʠʪʴ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʦʙʩʪʘʥʦʚʢʫ ʨʝʛʠʦʥʘ ʠ ʩʛʣʘʜʠʪʴ ʥʘʧʨʷʞʝʥʥʦʩʪʴ ʩ ʟʘʥʷʪʦʩʪʴʶ 

ʤʝʩʪʥʦʛʦ ʥʘʩʝʣʝʥʠʷ ʨʘʙʦʪʦʡ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ʄʝʪʦʜ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʣʘʙʦʨʘʪʦʨʥʦ-ʧʦʣʝʚʦʡ. ʅʘ ʧʝʨʚʦʤ 

ʵʪʘʧʝ ʘʥʘʣʠʟʠʨʦʚʘʣʦʩʴ ʤʥʦʛʦʦʙʨʘʟʠʝ ʚʳʨʘʱʠʚʘʝʤʳʭ ʚ ʜʘʥʥʦʡ ʟʦʥʝ ʟʘʨʫʙʝʞʥʳʭ ʩʦʨʪʦʚ ʩ 

ʮʝʣʴʶ ʘʜʘʧʪʠʚʥʦʩʪʠ ʢ ʤʝʩʪʥʳʤ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ. 

ɼʣʷ ʠʟʫʯʝʥʠʷ ʘʜʘʧʪʠʚʥʦʩʪʠ ʢ ʤʝʩʪʥʳʤ ʫʩʣʦʚʠʷʤ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʤʘʪʝʨʠʘʣʳ 19 

ʟʘʨʫʙʝʞʥʳʭ ʩʦʨʪʦʚ ʜʳʥʴ. ɺ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʧʦʜʩʯʝʪ ʠ 

ʨʘʩʬʘʩʦʚʢʘ ʩʝʤʷʥ ʚ ʙʫʤʘʞʥʳʝ ʧʘʢʝʪʠʢʠ ʢʘʞʜʦʛʦ ʠʩʩʣʝʜʫʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʜʣʷ ʚʳʩʝʚʘ ʚ 

ʣʫʥʢʠ ʥʘ ʧʦʣʝ, ʦʧʨʝʜʝʣʷʣʘʩʴ ʠʭ ʚʩʭʦʞʝʩʪʴ, ʢʦʪʦʨʘʷ ʩʦʩʪʘʚʠʣʘ 75-100% [1, ʩ.ï10; 7, ʩ.ï2-7].  

ɺ ʧʝʨʠʦʜ  2018-2020 ʛ.ʛ. ʠʟʫʯʘʝʤʳʝ ʟʘʨʫʙʝʞʥʳʝ ʩʦʨʪʘ, ʚ ʨʘʩʰʠʨʝʥʥʦʤ  ʢʦʥʢʫʨʩʥʦʤ 

ʠʩʧʳʪʘʥʠʠ, ʧʨʝʚʳʩʠʣʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʪʘʥʜʘʨʪʦʤ ʧʦ: ʫʨʦʞʘʡʥʦʩʪʠ,  ʦʪʣʠʯʥʦʤʫ 

ʢʘʯʝʩʪʚʫ ʧʨʦʜʫʢʮʠʠ, ʠʣʠ ʦʪʣʠʯʘʶʱʠʝʩʷ ʚʳʩʦʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ  ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ 

ʬʘʢʪʦʨʘʤ ʩʨʝʜʳ ʠ ʥʝʚʦʩʧʨʠʠʤʯʠʚʦʩʪʴʶ ʢ ʙʦʣʝʟʥʷʤ.  

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʩʦʨʪʦʠʩʧʳʪʘʥʠʷ ʨʫʢʦʚʦʜʩʪʚʦʚʘʣʠʩʴ  ʧʦʣʦʞʝʥʠʷʤʠ, ʢʦʪʦʨʳʝ 

ʠʟʣʦʞʝʥʳ ʚ çʄʝʪʦʜʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʩʦʨʪʦʠʩʧʳʪʘʥʠʶ ʜʳʥʠ ʚ ʫʩʣʦʚʠʷʭ 

ʂʘʟʘʭʩʪʘʥʩʢʦʛʦ ʇʨʠʘʨʘʣʴʷè, ɸʣʤʘʪʳ ï 2019 ʛ. 

 ʈʘʟʤʝʱʝʥʠʝ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ 19 ʟʘʨʫʙʝʞʥʳʭ ʩʦʨʪʦʚ (ʂʘʟʘʭʩʪʘʥ, ʂʳʨʛʳʟʩʪʘʥ, 

ʋʟʙʝʢʠʩʪʘʥ, ʊʫʨʢʤʝʥʠʩʪʘʥ, ɸʟʝʨʙʘʡʜʞʘʥ, ʀʟʨʘʠʣʴ ʠ ʜʨ.)  ʚ ʦʧʳʪʘʭ ʩʦʨʪʦʠʩʧʳʪʘʥʠʷ 

ʙʘʭʯʝʚʳʭ ʢʫʣʴʪʫʨ, ʚ ʮʝʣʦʤ,  ʩʧʦʩʦʙʩʪʚʫʝʪ ʠʟʫʯʝʥʠʶ  ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʛʦ 

ʚʣʠʷʥʠʷ ʥʝʨʝʛʫʣʠʨʫʝʤʳʭ ʬʘʢʪʦʨʦʚ; ʨʘʟʤʝʱʝʥʠʝ ʧʦʩʝʚʦʚ ʥʘ ʧʦʚʪʦʨʥʦʩʪʷʭ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ 

ʤʝʪʦʜʦʤ ʨʝʥʜʦʤʠʟʘʮʠʠ. ɿʘʢʣʘʜʢʘ,  ʠʩʧʳʪʳʚʘʝʤʳʭ ʩʦʨʪʦʚ ʙʳʣʘ ʧʨʦʠʟʚʝʜʝʥʘ ʥʘ 

ʦʜʠʥʘʢʦʚʦʡ ʧʣʦʱʘʜʠ ʧʠʪʘʥʠʷ, ʨʘʟʤʝʨ ʫʯʝʪʥʦʡ ʜʝʣʷʥʢʠ 12 ʤ
2
,   ʧʦʚʪʦʨʥʦʩʪʴ 3-ʭ ʢʨʘʪʥʘʷ [2, 

ʩ . ï880-886; 8, ʩ. ï277-279; 10, ʩ.ï835-841; 11, ʩ. ï1011-1015]. 

ʉʦʨʪʦʠʩʧʳʪʘʥʠʝ ʙʘʭʯʝʚʳʭ ʢʫʣʴʪʫʨ ʧʨʦʚʦʜʠʣʦʩʴ, ʢʘʢ ʧʨʘʚʠʣʦ, ʚ ʧʦʣʝʚʳʭ 

ʩʧʝʮʠʘʣʴʥʳʭ ʩʝʚʦʦʙʦʨʦʪʘʭ ʧʦ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʘʤ, ʧʨʠʥʷʪʳʤ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ.  

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʥʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤ ʦʧʳʪʥʦʤ ʫʯʘʩʪʢʝ. ɺʝʩʥʦʡ ʙʳʣʠ 

ʧʨʦʜʦʣʞʝʥʳ ʨʘʙʦʪʳ ʧʦ ʧʦʜʛʦʪʦʚʢʝ ʦʧʳʪʥʦʛʦ ʫʯʘʩʪʢʘ ʢ ʟʘʢʣʘʜʢʝ ʧʦʣʝʚʳʭ ʦʧʳʪʦʚ: 

ʦʛʨʘʞʜʝʥʠʝ ʫʯʘʩʪʢʘ ʦʧʳʪʘ, 2-ʭ ʢʨʘʪʥʘʷ ʦʙʨʘʙʦʪʢʘ ʧʦʯʚʳ ʘʛʨʝʛʘʪʦʤ çʌʨʝʟʘè, ʥʘʨʝʟʢʘ 

ʙʦʨʦʟʜ,  ʨʘʟʙʠʚʢʘ ʦʧʳʪʥʦʛʦ ʫʯʘʩʪʢʘ.   

ʇʝʨʝʜ ʧʦʩʝʚʦʤ ʧʨʦʠʟʚʝʜʝʥ ʚʣʘʛʦʟʘʨʷʜʢʦʚʳʡ ʧʦʣʠʚ [3, ʩ.ï167-170]. ʉʝʤʝʥʘ 

ʦʙʨʘʙʘʪʳʚʘʣʠ ʨʦʩʪʦʩʪʠʤʫʣʷʪʦʨʦʤ  çʌʠʪʦʧ-8.67è.  ɿʘʢʣʘʜʢʘ ʧʦʣʝʚʳʭ ʦʧʳʪʦʚ ʧʨʦʠʟʚʝʜʝʥʘ 

15 ʤʘʷ. 

 ʌʝʥʦʣʦʛʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʤʘʩʩʦʚʳʝ ʚʩʭʦʜʳ ʜʳʥʠ ʙʳʣʠ 

ʟʘʬʠʢʩʠʨʦʚʘʥʳ  ʥʘ 3-4 ʜʝʥʴ ʧʦʩʣʝ ʧʦʩʝʚʘ. ʉʦʛʣʘʩʥʦ ʧʨʦʛʨʘʤʤʳ ʠ ʤʝʪʦʜʠʢʠ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʥʘ ʧʦʣʝʚʳʭ ʦʧʳʪʘʭ,  ʚʣʘʛʦʟʘʨʷʜʢʦʚʳʡ ʠ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʦʣʠʚʳ ʦʩʫʱʝʩʪʚʣʷʣʠʩʴ ʧʦ 

ʧʦʣʠʚʥʳʤ  ʙʦʨʦʟʜʘʤ,  2-ʭ ʨʘʟʦʚʘʷ ʤʝʞʜʫʨʷʜʥʘʷ ʦʙʨʘʙʦʪʢʘ  ʜʦ ʧʦʣʥʦʛʦ ʧʣʝʪʝʥʠʷ ʜʳʥʠ 
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ʧʨʦʚʦʜʠʣʘʩʴ ʩ ʧʦʤʦʱʴʶ ʘʛʨʝʛʘʪʘ çʌʨʝʟʘè, ʘ ʪʘʢʞʝ  ʨʫʯʥʦʝ ʦʢʫʯʠʚʘʥʠʝ  ʚ ʣʫʥʢʝ ʨʘʩʪʝʥʠʷ. 

 ɺ ʬʘʟʝ ʧʦʣʥʳʭ  ʚʩʭʦʜʦʚ ʠ  ʜʦ ʮʚʝʪʝʥʠʷ ʜʚʘʞʜʳ ʧʨʦʚʦʜʠʣʘʩʴ  ʧʦʜʢʦʨʤʢʘ ʞʠʜʢʠʤʠ 

ʫʜʦʙʨʝʥʠʷʤʠ çNacle-1è, çʕʢʦʨʦʩʪè, çʕʢʩʪʨʘʩʦʣè ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʘʛʨʦʜʨʦʥʘ çQarlygash 

MG-4è, ʨʝʛʫʣʷʨʥʘʷ ʧʦʧʨʘʚʢʘ ʧʣʝʪʝʡ ʠ ʧʣʦʜʦʚ ʜʳʥʠ, 3 ʢʨʘʪʥʘʷ ʦʙʨʘʙʦʪʢʘ ʧʦʩʝʚʦʚ ʦʪ 

ʜʳʥʥʦʡ ʤʫʭʠ ʧʨʝʧʘʨʘʪʦʤ çʅʫʨʝʣʣ-ɼè  ʚ ʧʝʨʠʦʜ ʤʘʩʩʦʚʦʛʦ ʮʚʝʪʝʥʠʷ ʠ ʧʣʦʜʦʦʙʨʘʟʦʚʘʥʠʷ 

[4, ʩ.ï12-26; 9, ʩ.ï15; 14, ʩ.ï359-366]. 

ʇʨʦʚʝʜʝʥʳ ʩʙʦʨ ʧʣʦʜʦʚ, ʚʳʜʝʣʝʥʠʷ ʩʝʤʷʥ, ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʦ ʛʨʫʧʧʘʤ ʩʧʝʣʦʩʪʠ, 

ʙʠʦʤʝʪʨʠʯʝʩʢʠʝ ʠʟʤʝʨʝʥʠʷ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ, ʦʧʠʩʘʥʠʷ ʧʣʦʜʦʚ ʧʦ ʚʥʝʰʥʠʤ 

ʧʨʠʟʥʘʢʘʤ, ʫʯʝʪ ʫʨʦʞʘʡʥʦʩʪʠ. ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʫʨʦʞʘʡʥʦʩʪʠ ʜʳʥʠ ʪʦʚʘʨʥʳʡ ʫʨʦʞʘʡ 

ʜʝʣʷʪ ʥʘ ʩʪʘʥʜʘʨʪʥʫʶ ʠ ʥʝʩʪʘʥʜʘʨʪʥʫʶ ʧʨʦʜʫʢʮʠʶ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ɻʆʉʊʫ 7178-2015. ʂ 

ʙʨʘʢʫ ʦʪʥʦʩʷʪʩʷ ʧʣʦʜʳ, ʧʦʨʘʞʝʥʥʳʝ ʘʥʪʨʘʢʥʦʟʦʤ, ʙʘʢʪʝʨʠʦʟʦʤ, ʬʫʟʘʨʠʦʟʦʤ, ʤʫʯʥʠʩʪʦʡ 

ʨʦʩʦʡ ʠʣʠ ʧʦʚʨʝʞʜʝʥʥʳʝ ʚʨʝʜʠʪʝʣʷʤʠ, ʩʦʣʥʝʯʥʳʤʠ ʦʞʦʛʘʤʠ ʠ ʥʝʩʧʝʣʳʝ ʧʣʦʜʳ [5, ʩ.ï2-7; 

12, ʩ.ï1-19].  

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʯʝʥʳʤʠ çʂʘʟʅʀʀ 

ʈʠʩʦʚʦʜʩʪʚʘ ʠʤ. ʀ.ɾʘʭʘʝʚʘè ʠʟʫʯʝʥʘ ʠ ʜʘʥʘ ʦʮʝʥʢʘ 19 ʩʦʨʪʦʚ ʜʳʥʠ ʟʘʨʫʙʝʞʥʦʡ ʩʝʣʝʢʮʠʠ 

ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʩʰʠʨʝʥʠʷ ʧʦʩʝʚʥʳʭ ʧʣʦʱʘʜʝʡ ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʫʩʢʦʨʝʥʥʦʛʦ ʚʥʝʜʨʝʥʠʷ 

ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ. ʀʟ ʠʟʫʯʝʥʥʳʭ 19  ʟʘʨʫʙʝʞʥʳʭ ʩʦʨʪʦʚ ʜʳʥʴ ʢ ʨʘʥʥʠʤ ʦʪʥʦʩʷʪʩʷ 6 

(ʀʥʛʫʣʴʢʘ, ɸʙʥ-ʅʘʙʘʪ, ʀʯ-ʂʳʟʳʣ, ɻʫʨʙʝʢ, ɸʢ ʂʫʣʷʙʠ, ʀʟʨʘʠʣʴ), ʩʨʝʜʥʠʤ - 8 (ʉʳʨʥʘʪ, 

Can-4, Arava, Revigal, ɸʥʘʥʘʩ, ʉʘʨʳ ʇʘʯʘʢ, Rev-4, ɻʘʣʠʷ), ʠ ʧʦʟʜʥʠʤ - 5 (ʂʦʡʙʘʰ, ʂʦʢʯʘ, 

ʏʦʛʘʨʝ, ɸʣʘ ʍʘʤʘ, ɸʩʘʥʙʝʡ) ʩʦʨʪʦʚ ʜʳʥʴ.  

ʇʦ ʜʘʥʥʳʤ 3-ʭ ʣʝʪʥʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʦʪʦʙʨʘʥʳ ʥʘʠʙʦʣʝʝ ʘʜʘʧʪʠʚʥʳʝ ʢ 

ʤʝʩʪʥʳʤ ʫʩʣʦʚʠʷʤ  ʚʳʜʝʣʠʚʰʠʝʩʷ 4 ʩʦʨʪʘ ʜʳʥʴ: ɸʥʘʥʘʩ (ʈʦʩʩʠʷ), ʀʟʨʘʠʣʴ (ʀʟʨʘʠʣʴ), ɸʙʥ 

ʅʘʙʘʪ (ʋʟʙʝʢʠʩʪʘʥ), ɸʣʘ ʭʘʤʘ (ʋʟʙʝʢʠʩʪʘʥ) ʩ ʚʳʩʦʢʠʤʠ ʚʢʫʩʦʚʳʤʠ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ 

ʢʘʯʝʩʪʚʘʤʠ, ʫʨʦʞʘʡʥʦʩʪʴʶ,  ʦʙʣʘʜʘʶʱʠʭ  ʩʨʝʜʥʝʡ ʣʝʞʢʦʩʪʴʶ ʠ ʪʨʘʥʩʧʦʨʪʘʙʝʣʴʥʦʩʪʴʶ 

(ʨʠʩ. 1).  
 

    
ʀʟʨʘʠʣʴ ɸʥʘʥʘʩ ɸʣʘ ʭʘʤʘ ɸʙʥ ʅʘʙʘʪ 

 

ʈʠʩʫʥʦʢ 1 ï ɺʳʜʝʣʠʚʰʠʝʩʷ ʟʘʨʫʙʝʞʥʳʝ ʩʦʨʪʘ ʜʳʥʴ 

 

ɼʘʥʥʳʝ ʩʦʨʪʦʚ ʜʳʥʴ ʙʳʣʠ ʤʘʢʩʠʤʘʣʴʥʦ ʧʨʠʙʣʠʞʝʥʳ ʧʦ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʮʝʥʥʳʤ 

ʧʨʠʟʥʘʢʘʤ ʢ ʩʪʘʥʜʘʨʪʘʤ.   

ɺ ʵʪʦʤ ʛʦʜʫ ʩʦʨʪ ʂʦʡʙʘʰ ʠʟ-ʟʘ ʜʣʠʪʝʣʴʥʦʛʦ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʥʝ ʫʩʧʝʣ 

ʩʦʟʨʝʪʴ, ʚ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚ ʩʣʝʜʫʶʱʝʤ ʛʦʜʫ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʫʜʝʪ ʧʦʣʥʦʩʪʴʶ ʠʟʫʯʝʥʘ 

ʚʦʟʤʦʞʥʦʩʪʴ ʘʜʘʧʪʘʮʠʠ ʢ ʤʝʩʪʥʦʩʪʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʘʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʜʘʥʥʦʛʦ 

ʩʦʨʪʘ. 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ 1, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʤʝʩʪʥʳʤ ʩʦʨʪʦʤ ʉʳʨʜʘʨʴʷ, ʧʨʠʥʷʪʦʛʦ ʚ 

ʢʘʯʝʩʪʚʝ ʩʪʘʥʜʘʨʪʘ, ʫʨʦʞʘʡʥʦʩʪʴ ʙʳʣʘ ʥʘ 6 ʪ/ʛʘ ʚʳʰʝ, ʯʝʤ ʫ ʫʟʙʝʢʩʢʦʛʦ ʩʦʨʪʘ ɸʙʥ ʥʘʙʘʪ, 

ʦʪʥʦʩʷʱʝʛʦʩʷ ʢ ʛʨʫʧʧʝ ʨʘʥʥʝʩʧʝʣʳʭ ʜʳʥʴ, ʠ ʥʘ 2 ʪ/ʛʘ ʚʳʰʝ, ʯʝʤ ʫ ʠʟʨʘʠʣʴʩʢʦʛʦ ʩʦʨʪʘ. 

ʋʨʦʞʘʡʥʦʩʪʴ ʨʦʩʩʠʡʩʢʦʛʦ ɸʥʘʥʘʩʘ, ʦʪʥʦʩʷʱʝʛʦʩʷ ʢ ʛʨʫʧʧʝ ʩʨʝʜʥʝʩʧʝʣʳʭ ʜʳʥʴ, 

ʩʦʩʪʘʚʠʣʘ 18,1 ʪ/ʛʘ, ʯʪʦ ʥʘ 1,4 ʪ/ʛʘ ʚʳʰʝ ʩʪʘʥʜʘʨʪʘ. 
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ʊʘʙʣʠʮʘ 1 ï ʋʨʦʞʘʡʥʦʩʪʴ ʚʳʜʝʣʠʚʱʠʭʩʷ ʟʘʨʫʙʝʞʥʳʭ ʩʦʨʪʦʚ ʜʳʥʴ (2019 ʛ.) 
 

 ̄ ʅʘʟʚʘʥʠʝ ʩʦʨʪʘ 
ɻʨʫʧʧʘ 

ʩʧʝʣʦʩʪʠ 

ʉʦʜʝʨʞʘʥʠʝ 

ʉʈɺ, % 

ʄʘʩʩʘ ʧʣʦʜʘ, 

ʢʛ 

ʋʨʦʞʘʡʥʦʩʪʴ, 

ʪ/ʛʘ 

1 2 3 4 5 6 

1 St. Cʳʨʜʘʨʠʷ 56-80 ʜʥʝʡ 

(ʨʘʥʥʠʡ) 

11 2,0 8,3 

2 ɸʙʥ ʥʘʙʘʪ 17 2,0 14,3 

3 ʀʟʨʘʠʣʴ  16 2,0 10,3 

ʅʉʈ05=0,21 

1 St. ʂʦʣʭʦʟʥʠʮʘ 81-90 ʜʥʝʡ 

(ʩʨʝʜʥʠʡ) 

15 2,0 16,7 

2 ɸʥʘʥʘʩ  14 1,0 18,1 

ʅʉʈ05=0,18 

1 St. ʃʠʚʝʨʘ 91 ʠ ʙʦʣʝʝ 

(ʧʦʟʜʥʠʡ) 

17 4,7 17,9 

2 ɸʣʘ ʭʘʤʘ 12 3,4 19,2 

ʅʉʈ05=0,18 

 

ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʤʝʩʪʥʳʤ ʩʦʨʪʦʤ ʃʠʚʝʨʘ, ʢʦʪʦʨʳʡ ʦʪʥʦʩʠʪʩʷ ʢ ʛʨʫʧʧʝ 

ʧʦʟʜʥʝʩʧʝʣʳʭ ʜʳʥʴ, ʫʟʙʝʢʩʢʠʡ ʩʦʨʪ ɸʣʘ ʍʘʤʘ ʧʦʢʘʟʘʣ ʫʨʦʞʘʡʥʦʩʪʴ ʥʘ 1,3 ʪʦʥʥʳ ʩ ʛʝʢʪʘʨʘ 

ʚʳʰʝ ʩʪʘʥʜʘʨʪʘ. 

ɼʣʷ ʚʦʟʜʝʣʳʚʘʥʠʷ ʥʘ ʟʘʩʦʣʝʥʥʳʭ ʧʦʯʚʘʭ ʂʘʟʘʭʩʪʘʥʩʢʦʛʦ ʇʨʠʘʨʘʣʴʷ ʧʨʦʚʦʜʠʣʠʩʴ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʠʟʫʯʝʥʠʶ ʘʜʘʧʪʠʚʥʦʩʪʠ ʟʘʨʫʙʝʞʥʳʭ ʩʦʨʪʦʚ, ʛʘʨʘʥʪʠʨʫʶʱʠʭ 

ʵʢʩʧʦʨʪʦʦʨʠʝʥʪʦʨʦʚʘʥʥʦʩʪʴ ʧʦ ʢʘʯʝʩʪʚʫ ʧʨʦʜʫʢʮʠʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʤʝʞʜʫʥʘʨʦʜʥʳʤ 

ʪʨʝʙʦʚʘʥʠʷʤ, ʩ ʦʨʛʘʥʠʟʘʮʠʝʡ ʧʝʨʚʠʯʥʦʛʦ ʩʝʤʝʥʦʚʦʜʩʪʚʘ ʥʦʚʳʭ ʚʦʩʪʨʝʙʦʚʘʥʥʳʭ ʩʦʨʪʦʚ 

ʜʳʥʠ ʟʘʨʫʙʝʞʥʦʡ ʩʝʣʝʢʮʠʠ ʠ ʨʘʟʨʘʙʦʪʢʘ ʠʭ ʩʦʨʪʦʚʦʡ ʪʝʭʥʦʣʦʛʠʠ ʚʦʟʜʝʣʳʚʘʥʠʷ ʚ 

ʫʩʣʦʚʠʷʭ  ʂʳʟʳʣʦʨʜʠʥʩʢʦʡ ʦʙʣʘʩʪʠ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʦʧʳʪʥʦʤ ʫʯʘʩʪʢʝ ʚʳʜʝʣʝʥʳ ʩʦʨʪʘ ʜʳʥʠ (ɸʥʘʥʘʩ ï 

ʈʦʩʩʠʷ, ɸʣʘ ʭʘʤʘ ʠ ɸʙʥ ʅʘʙʘʪ ï ʋʟʙʝʢʠʩʪʘʥ, ʀʟʨʘʠʣʴ ï ʀʟʨʘʠʣʴ), ʦʩʦʙʦ ʦʪʣʠʯʠʚʰʠʝʩʷ ʧʦ 

ʤʘʩʩʝ ʧʣʦʜʘ, ʩʦʜʝʨʞʘʥʠʶ ʉʈɺ ʠ ʫʨʦʞʘʡʥʦʩʪʠ. ɼʘʥʥʳʝ ʩʦʨʪʘ ʜʳʥʴ ʙʳʣʠ ʤʘʢʩʠʤʘʣʴʥʦ 

ʧʨʠʙʣʠʞʝʥʳ ʧʦ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʮʝʥʥʳʤ ʧʨʠʟʥʘʢʘʤ ʢ ʩʪʘʥʜʘʨʪʘʤ.   

ʋʨʦʞʘʡʥʦʩʪʴ  ʨʘʥʥʝʛʦ ʩʦʨʪʘ  ɸʙʥ ʥʘʙʘʪ ʩʦʩʪʘʚʠʣʘ 14,3 ʪ/ʛʘ, ʢʦʪʦʨʘʷ ʧʨʝʚʳʩʠʣʘ 

ʫʨʦʞʘʡʥʦʩʪʴ st. ʉʳʨʜʘʨʴʷ  ʥʘ 8,3 ʪ/ʛʘ,  ʩʝʙʝʩʪʦʠʤʦʩʪʴ st. ʉʳʨʜʘʨʴʷ ï 30,8 ʪʛ/ʢʛ, ʘ ɸʙʥ 

ʥʘʙʘʪ ï 17,9 ʪʛ/ʢʛ. ʈʝʥʪʘʙʝʣʴʥʦʩʪʴ  ɸʙʥ ʥʘʙʘʪ ʩʦʩʪʘʚʠʣʘ 27,9 %, ʘ st. ʉʳʨʜʘʨʴʷ  24,2 %. 

 ʋʨʦʞʘʡʥʦʩʪʴ ʩʨʝʜʥʝʩʧʝʣʦʛʦ ʩʦʨʪʘ ɸʥʘʥʘʩ ʩʦʩʪʘʚʠʣʘ 18,1 ʪ/ʛʘ, st. ʂʦʣʭʦʟʥʠʮʘ ï 

16,7 ʪ/ʛʘ. ʉʝʙʝʩʪʦʠʤʦʩʪʴ  st. ʂʦʣʭʦʟʥʠʮʘ ï 15,3 ʪʛ/ʢʛ, ʘ ɸʥʘʥʘʩ ï 14,1 ʪʛ/ʢʛ. ʈʝʥʪʘʙʝʣʴʥʦʩʪʴ 

ʫ st. ʂʦʣʭʦʟʥʠʮʘ ʩʦʩʪʘʚʠʣʘ 28,3 %, ʘ ʫ ʩʦʨʪʘ ɸʥʘʥʘʩ ï 31,9 %. 

ʋ ʧʦʟʥʝʩʧʝʣʦʛʦ ʩʦʨʪʘ st. ʃʠʚʝʨʘ ʫʨʦʞʘʡʥʦʩʪʴ ʩʦʩʪʘʚʠʣʘ 17,9 ʪ/ʛʘ, ɸʣʘ-ʍʘʤʘ 19,2 

ʪ/ʛʘ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʉʝʙʝʩʪʦʠʤʦʩʪʴ ʫ st. ʃʠʚʝʨʘ ï 14,3 ʪʛ/ʛʘ,  ʫ ʩʦʨʪʘ ɸʣʘ-ʭʘʤʘ ï 13,3 

ʪʛ/ʛʘ. ʈʝʥʪʘʙʝʣʴʥʦʩʪʴ ʫ st. ʃʠʚʝʨʘ ï 29,1 %, ʘ ʫ ʩʦʨʪʘ  ɸʣʘ-ʭʘʤʘ ʩʦʩʪʘʚʠʣʘ ï 32,3 %, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.  
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ɸשʜʘʪʧʘ. ʄʘץʘʣʘʜʘ ʰʝʪʝʣʜʽʢ ץʘʫʳʥ ʩʦʨʪʪʘʨʳʥʳש ʞʝʨʛʽʣʽʢʪʽ ʪʦʧʳʨʘץ-ʢʣʠʤʘʪ ʞʘסʜʘʡʳʥʘ 
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ʞʘʣʧʳ ᴇʩʽʤʜʽʢʪʝʨʜʝʛʽ ʳץʧʘʣ ʝʪʫʰʽ ʞװʡʝʣʽ ʨʝʪʪʝʣʤʝʡʪʽʥ ʬʘʢʪʦʨʣʘʨʜʳ ʟʝʨʪʪʝʫ ʤʘץʩʘʪʳʥʜʘ, 

ʪᴅʞʽʨʠʙʝ ץʘʡʪʘʣʘʥʳʤʜʘʨʳ  ʨʝʥʜʦʤʠʟʘʮʠʷ ᴅʜʽʩʽ ʘʨץʳʣʳ ʦʨʥʘʣʘʩʪʳʨʳʣʜʳ. ɿʝʨʪʪʝʣʛʝʥ ʙʘʨʣʳץ 

ʙʘץʰʘ ʜʘץʳʣ ʩʦʨʪʪʘʨʳ ʧʽʩʫ ʤʝʨʟʽʤʜʝʨʽʥʝ ʙʘʡʣʘʥʳʩʪʳ װʰ ʪʦʧץʘ ʙᴇʣʽʥʜʽ: ʝʨʪʝ, ʦʨʪʘʰʘ, ʢʝʰ. 

ʉʘʣʳʩʪʳʨʫ װʰʽʥ ʩʪʘʥʜʘʨʪ (st) ʨʝʪʽʥʜʝ (ʉʳʨʜʘʨʠʷ, ʂʦʣʭʦʟʥʠʮʘ, ʃʠʚʝʨʘ) ʞʝʨʛʽʣʽʢʪʽ ʩʦʣ ʪʦʧʪʘסʳ 
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ʩʦʨʪʪʘʨ ʧʘʡʜʘʣʘʥʳʣʜʳ. ʊᴅʞʽʨʠʙʝʜʝʛʽ ʟʝʨʪʪʝʣʝʪʽʥ ʩʦʨʪʪʘʨʜʳץ שʦʨʝʢʪʝʥʫ ʘʣʘשʳ ʙʽʨʜʝʡ ʩʘʣʳʥʜʳ, 

ʝʩʝʧʪʽʢ ʘʣʘש ʢᴇʣʝʤʽ 12 ʤ
2
 .ʘʡʪʘʣʘʥʳʤʳ ï 3 ʤᴅʨʪʝץ ,

ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ ʙʦʡʳʥʰʘ ץʘʫʳʥʥʳ4 ש ʩʦʨʪʳ (ɸʥʘʥʘʩ ï ʈʝʩʝʡ, ɸʣʘ-ʍʘʤʘ ï ᴆʟʙʝʢʩʪʘʥ, 

ɸʙʥ-ʅʘʚʘʪ ï ᴆʟʙʝʢʩʪʘʥ, ʀʟʨʘʠʣʴ ï ʀʟʨʘʠʣʴ) ʩʪʘʥʜʘʨʪʧʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ ᴇʟʽʥʽײץ שʥʜʳ ʙʝʣʛʽʣʝʨʽ 

ʙʦʡʳʥʰʘ ʝʨʝʢʰʝʣʝʥʜʽ. ɹʠʳʣ פʦʡʙʘʰ ʩʦʨʪʳʥʳש ʚʝʛʝʪʘʮʠʷʣʳץ ʢʝʟʝשʽʥʽײ שʟʘץʪʳסʳʥʘ ʙʘʡʣʘʥʳʩʪʳ 

ʧʽʩʽʧ װʣʛʝʨʤʝʜʽ, ʦʩʳסʘʥ ʙʘʡʣʘʥʳʩʪʳ ʢʝʣʝʩʽ ʞʳʣʳ ʟʝʨʪʪʝʫ ʞײʤʳʩʪʘʨʳ ʦʩʳ ʩʦʨʪʪʳש ʩʘʧʘʣʳץ 

ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥʝ ʙʘʡʣʘʥʳʩʪʳ, ʘʫʜʘʥʜʘ ʙʝʡʽʤʜʝʣʫ ʤװʤʢʽʥʜʽʛʽ ʪʦʣʳץ ʟʝʨʪʪʝʣʝʪʽʥ ʙʦʣʘʜʳ. ɸʙʥ-

ʅʘʙʘʪʪʳש ʝʨʪʝ ʩʦʨʪʳʥʳש ᴇʥʽʤʜʽʣʽʛʽ 14,3 ʪ/ʛʘ ײץʨʘʜʳ, ʙײʣ ʩʪʘʥʜʘʨʪʪʘʥ ʞʦסʘʨʳ ʙʦʣʜʳ. ʉʳʨʜʘʨʠʷ 

8,3 ʪ/ʛʘ. ʆʨʪʘʰʘ ʤʘʫʩʳʤʜʘ ʘʥʘʥʘʩ ʩʦʨʪʳʥʳש ᴇʥʽʤʜʽʣʽʛʽ 18,1 ʪ/ʛʘ, ʩʪ. ʂʦʣʭʦʟʥʠʮʘ ï 16,7 ʪ/ʛʘ. ʇʽʩʢʝʥ 

ʘʣʫʘʥ ʩʪ. ɹʘʫʳʨʜʳש ʰʳסʳʤʜʳʣʳסʳ ʛʝʢʪʘʨʳʥʘ 17,9 ʪ/ʛʘ, ɸʣʘ-ʍʘʤʘ ï 19,2 ʪ/ʛʘ ײץʨʘʜʳ. ʐʝʪʝʣʜʽʢ 

ʩʦʨʪʪʘʨʜʳפ שʘʟʘץʩʪʘʥʜʳץ ɸʨʘʣ ᴇשʽʨʽʥʽש ʪʦʧʳʨʘץ-ʢʣʠʤʘʪ ʞʘסʜʘʡʳʥʘ ʞʦסʘʨʳ ʙʝʡʽʤʜʽʣʽʛʽ, 

ʘʡʤʘץʪʘסʳ ץʘʫʳʥ ʤʝʥ ʙʘץʰʘ ʜʘץʳʣʜʘʨʳʥʳש ʝʛʽʩʪʽʛʽʥ ʢᴇʙʝʡʪʫʛʝ ʞᴅʥʝ ʢװʨʽʰ ʞװʡʝʣʝʨʽʥʽש ʪײʟʜʳ 

ʞʝʨʣʝʨʽʥʽש ʞʦסʘʨʳ ᴇʥʽʤʜʽʣʽʛʽʥʝ, ʦʣʘʨʜʳ ᴇʥʜʽʨʫʜʽש ʪʠʽʤʜʽʣʽʛʽʥʝ, ʘʡʤʘץʪʘסʳ ʵʢʦʣʦʛʠʷʣʳץ ʞʘסʜʘʡʜʳ 

ʞʝשʽʣʜʝʪʫʛʝ ʞᴅʥʝ ʞʝʨʛʽʣʽʢʪʽ ʪײʨסʳʥʜʘʨʜʳ ʞײʤʳʩץʘ ʪʘʨʪʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

ʂʽʣʪ ʩᴇʟʜʝʨ: ץʘʫʳʥ, ʩʦʨʪ, ʪץײʳʤ, ʞʝʨʩʽʥʜʽʨʫ, ʨʝʥʜʦʤʠʟʘʮʠʷ, ᴇʥʽʤʜʽʣʽʢ  
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Annotation. The article presents the results of ecological trials of foreign varieties of melon to 

local natural and climatic conditions. ɸnd also the results of studies of 19 foreign and 3 local (control) 

varieties of melons are presented. The placement of domestic and foreign varieties (Kazakhstan, 

Kyrgyzstan, Uzbekistan, Turkmenistan, Azerbaijan, Israel, etc.) in the experiments of variety testing of 

melons, in general, contributes to the study of preventing the systematic influence of unregulated factors; 

the placement of crops on replicates is carried out by the method of randomization. The laying of the 

tested varieties will be on the same feeding area, the size of the registration plot is 12 m
2
, the repetition is 

3 times. All tested varieties of melons and gourds are divided into three groups according to ripening 

periods: early, middle, late. Based on the research results, 4 varieties of melon were identified (Ananas ï 

Russia, Ala-Hama ï Uzbekistan, Abn-Navat ï Uzbekistan, Israel ï Israel). These varieties of melons were 

as close as possible to the standards for economically valuable traits. This year, due to the long growing 

season, the Koibash variety did not have time to ripen; therefore, next year of research, the possibility of 

adapting to the area, depending on the quality indicators of this variety, will be fully studied. The yield of 

the early variety Abn-Nabat was 14.3t /ha, which exceeded the yield of st. Syr Darya by 8.3 t/ha. The 

yield of the mid-season Ananas variety was 18.1 t/ha, st. Kolkhoznica - 16.7 t/ha. The matured variety st. 

Livera was 17.9 t/ha, Ala-Hama ï 19.2 t/ha, respectively. The high adaptability of foreign varieties to the 

extreme conditions of the Kazakhstan Aral Sea region will ensure an increase in the area of melons and 

gourds in the region and high productivity of the saline lands of rice systems, the efficiency of their 

production, soften the ecological situation in the region and smooth out the tension with the employment 

of the local population. 
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ɸʥʥʦʪʘʮʠʷ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʪʨʝʭʣʝʪʥʝʛʦ ʠʩʧʳʪʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʩʦʨʪʦʚ ʨʠʩʘ ʚ ʪʨʝʭ 

ʨʠʩʦʩʝʶʱʠʭ ʟʦʥʘʭ ʂʳʟʳʣʦʨʜʠʥʩʢʦʡ ʦʙʣʘʩʪʠ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ʨʘʟʨʘʙʦʪʘʥʳ ʤʦʜʝʣʠ ʩʦʨʪʦʚ 

ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʦʨʪʠʤʝʥʪʘ ʨʠʩʘ ʢʘʞʜʦʡ ʢʦʥʢʨʝʪʥʦʡ ʟʦʥʳ. ɺ ʩʨʝʜʥʝʤ ʟʘ 3 ʛʦʜʘ ʠʩʧʳʪʘʥʠʷ 

ʥʘʠʙʦʣʴʰʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʫ ʠʩʧʳʪʫʝʤʳʭ ʩʦʨʪʦʚ ʧʦʣʫʯʝʥʘ ʚ ʶʞʥʦʡ ʠ ʮʝʥʪʨʘʣʴʥʦʡ ʟʦʥʘʭ 

ʂʳʟʳʣʦʨʜʠʥʩʢʦʡ ʦʙʣʘʩʪʠ, ʛʜʝ ʩʨʝʜʥʷʷ ʫʨʦʞʘʡʥʦʩʪʴ ʧʦ ʚʩʝʤ ʩʦʨʪʘʤ ʩʦʩʪʘʚʠʣʘ 6,0 ʠ 5,71 ʪ/ʛʘ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʇʨʠ ʵʪʦʤ, ʫʨʦʞʘʡʥʦʩʪʴ ʩʪʘʥʜʘʨʪʘ ʄʘʨʞʘʥ ʚʦ ʚʩʝʭ ʟʦʥʘʭ ʠ ʤʘʩʩʠʚʘʭ ʠʩʧʳʪʘʥʠʷ 

ʙʳʣʘ ʙʣʠʟʢʦʡ ʢ ʩʨʝʜʥʝʡ ʫʨʦʞʘʡʥʦʩʪʠ ʚʩʝʭ ʠʩʧʳʪʫʝʤʳʭ ʩʦʨʪʦʚ. ɼʦʩʪʦʚʝʨʥʦʝ ʧʨʝʚʳʰʝʥʠʝ ʧʦ 

ʫʨʦʞʘʡʥʦʩʪʠ ʩʪʘʥʜʘʨʪʘ ʄʘʨʞʘʥ (6,0 ʪ/ʛʘ) ʥʘ 0,74-0,84 ʪ/ʛʘ ʥʘʙʣʶʜʘʣʦʩʴ ʚ ʶʞʥʦʡ ʟʦʥʝ ï ʫ ʩʦʨʪʦʚ 

ʃʠʜʝʨ, ɸʡʉʘʫʣʝ, ʊʦʛʫʩʢʝʥ 1 ʠ ʉʳʨ ʉʫʣʫʳ, ʚʳʰʝʫʢʘʟʘʥʥʳʝ ʩʦʨʪʘ ʦʪʣʠʯʠʣʠʩʴ ʪʘʢʞʝ ʚ ʮʝʥʪʨʘʣʴʥʦʡ 

ʠ ʩʝʚʝʨʥʦʡ ʟʦʥʘʭ. ʉʘʤʳʝ ʥʠʟʢʠʝ ʫʨʦʞʘʠ (3,36-4,5 ʪ/ʛʘ) ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʫ ʫʣʴʪʨʘʩʢʦʨʦʩʧʝʣʦʛʦ ʩʦʨʪʘ 

ɸʨʫ. ʇʨʠ ʩʦʙʣʶʜʝʥʠʠ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʬʦʨʤʠʨʦʚʘʥʠʶ ʩʦʨʪʠʤʝʥʪʘ ʨʠʩʘ ʩʦʟʜʘʶʪʩʷ ʫʩʣʦʚʠʷ ʜʣʷ 

ʤʘʢʩʠʤʘʣʴʥʦ ʧʦʣʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʩʦʨʪʦʚ ʚ ʢʦʥʢʨʝʪʥʳʭ ʟʦʥʘʭ 

ʨʠʩʦʩʝʷʥʠʷ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʫʨʦʞʘʡʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ ʨʠʩʘ ʧʦʚʳʩʠʪʩʷ ʥʝ ʤʝʥʝʝ ʯʝʤ ʥʘ 15-20%, ʯʪʦ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʨʠʩʘ ʙʝʟ ʢʘʢʠʭ-ʣʠʙʦ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʴʥʳʭ ʟʘʪʨʘʪ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ:ʨʠʩ, ʩʦʨʪ, ʟʦʥʘʣʴʥʦʝ ʠʩʧʳʪʘʥʠʝ, ʤʦʜʝʣʴ ʩʦʨʪʦʚ 

 

ɺʚʝʜʝʥʠʝ. ʈʠʩʦʚʦʜʩʪʚʦ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʥʝʤʥʦʛʠʭ ʦʪʨʘʩʣʝʡ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʧʦʢʦʪʦʨʦʡ ʧʦʣʥʦʩʪʴʶ ʜʦʩʪʠʛʥʫʪʘ 

ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʂʘʟʘʭʩʪʘʥʘ, ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʨʠʩ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ 

ʢʘʯʝʩʪʚʝ ʤʝʣʠʦʨʠʨʫʶʱʝʡ ʢʫʣʴʪʫʨʳ. 

ʈʠʩ ʚ ʂʘʟʘʭʩʪʘʥʝ ʚʦʟʜʝʣʳʚʘʝʪʩʷ ʚ ʪʨʝʭ ʟʦʥʘʭ ʂʳʟʳʣʦʨʜʠʥʩʢʦʡ ʠ ʜʚʫʭ ʤʘʩʩʠʚʘʭ 

ɸʣʤʘʪʠʥʩʢʦʡ ʦʙʣʘʩʪʠ, ʘ ʪʘʢʞʝ ʥʘ ʥʝʙʦʣʴʰʦʡ ʧʣʦʱʘʜʠ ʚ ʖʞʥʦ-ʂʘʟʘʭʩʪʘʥʩʢʦʡ ʦʙʣʘʩʪʠ. ɺ 

ʵʪʠʭ ʟʦʥʘʭ ʠ ʨʝʛʠʦʥʘʭ ʨʠʩʦʩʝʷʥʠʷʨʝʢʦʤʝʥʜʦʚʘʥʳ  ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʩʚʳʰʝ 30 ʩʦʨʪʦʚ ʨʠʩʘ 

ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʠ ʟʘʨʫʙʝʞʥʦʡ ʩʝʣʝʢʮʠʠ[1]. 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦ ʙʦʣʴʰʝʛʦ ʫʨʦʞʘʷ ʨʠʩʘ ʜʣʷ ʢʘʞʜʦʡ ʟʦʥʳ ʨʠʩʦʩʝʷʥʠʷ 

ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʦʙʨʘʪʴ ʪʘʢʠʝ ʩʦʨʪʘ, ʢʦʪʦʨʳʝ ʥʘʠʙʦʣʝʝ ʧʦʣʥʦ ʤʦʛʫʪ ʨʝʘʣʠʟʦʚʘʪʴ ʩʚʦʠ 

ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ ʢʘʯʝʩʪʚʫ ʧʨʦʜʫʢʮʠʠ, ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ 

ʥʝʛʘʪʠʚʥʳʤ ʘʙʠʦʪʠʯʝʩʢʠʤʬʘʢʪʦʨʘʤ ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʢʦʥʢʨʝʪʥʦʡ ʟʦʥʳ, ʘ ʪʘʢʞʝ ʧʦ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʙʦʣʝʟʥʷʤ ʠ ʚʨʝʜʠʪʝʣʷʤ. 

ʕʢʦʣʦʛʠʯʝʩʢʦʝ ʠʩʧʳʪʘʥʠʝ ʟʘʨʫʙʝʞʥʳʭ, ʚ ʦʩʥʦʚʥʦʤ ʨʦʩʩʠʡʩʢʠʭ, ʩʦʨʪʦʚ ʧʨʦʚʦʜʠʪʩʷ 

ʚ ʂʘʟʘʭʩʪʘʥʩʢʦʤ ʇʨʠʘʨʘʣʴʝ ʩ 2010 ʛʦʜʘ. ɺ ʦʧʳʪʘʭ ʠʩʧʳʪʳʚʘʣʠʩʴ 29 ʨʦʩʩʠʡʩʢʠʭ, 3 

ʫʟʙʝʢʩʢʠʭ ʠ 6 ʩʦʨʪʦʚ ʩʪʨʘʥ ʜʘʣʴʥʝʛʦ ʟʘʨʫʙʝʞʴʷ (ʂʠʪʘʡ, ʀʪʘʣʠʷ, ʊʫʨʮʠʷ), ʘ ʪʘʢʞʝ 6 ʩʦʨʪʦʚ 

ʢʘʟʘʭʩʪʘʥʩʢʦʡ ʩʝʣʝʢʮʠʠ [2]. 

ʇʦʨʝʟʫʣʴʪʘʪʘʤ ʵʪʠʭ ʠʩʧʳʪʘʥʠʡ ʧʝʨʝʜʘʥʳ ʚ ɻʉʀ ʈʂ ʜʚʘ ʩʦʨʪʘ ï ɹʘʡʢʦʥʫʨ ʠ 

ʃʘʩʪʦʯʢʘ, ʢʦʪʦʨʳʝ ʚ 2019 ʛʦʜʫ ʨʝʢʦʤʝʥʜʦʚʘʥʳ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ.  
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ʎʝʣʴ ʨʘʙʦʪʳ ï ʧʨʦʚʝʩʪʠ ʟʦʥʘʣʴʥʦʝ ʠʩʧʳʪʘʥʠʝ ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʭ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ 

ʠ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʩʦʨʪʦʚ ʨʠʩʘ, ʩ ʮʝʣʴʶ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʦʨʪʠʤʝʥʪʘ ʨʠʩʘ, ʥʘʠʙʦʣʝʝ 

ʘʜʘʧʪʠʨʦʚʘʥʥʳʭ ʢ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ ʨʘʟʣʠʯʥʳʭ ʟʦʥ ʨʠʩʦʩʝʷʥʠʷ 

ʂʳʟʳʣʦʨʜʠʥʩʢʦʡ ʦʙʣʘʩʪʠ ʈʂ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ. ɿʦʥʘʣʴʥʦʝ ʠʩʧʳʪʘʥʠʝ ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʭ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʠ 

ʧʝʨʩʧʝʢʪʠʚʥʳʭ 10-15 ʩʦʨʪʦʚ ʨʠʩʘ ʚ 2015-2017 ʛ.ʛ. ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʧʦʣʷʭ ʊʆʆ çʆʍè 

çʊʦʛʫʩʢʝʥʩʢʠʡè, ʊʆʆ çʉʳʨ ʄʘʨʞʘʥʳè, ʥʘʫʯʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʫʯʘʩʪʢʘ ʊʆʆ 

çʂʘʟʘʭʩʢʠʡ ʅʀʀ ʈʠʩʦʚʦʜʩʪʚʘ ʠʤ. ʀ.ɾʘʭʘʝʚʘè, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ɾʘʥʘʢʦʨʛʘʥʩʢʦʤ (ʶʞʥʘʷ 

ʟʦʥʘ), ʂʘʟʘʣʠʥʩʢʦʤ (ʩʝʚʝʨʥʘʷ ʟʦʥʘ) ʨʘʡʦʥʘʭ ʠ ʚ ʛ. ʂʳʟʳʣʦʨʜʘ (ʮʝʥʪʨʘʣʴʥʘʷ ʟʦʥʘ) 

ʂʳʟʳʣʦʨʜʠʥʩʢʦʡ ʦʙʣʘʩʪʠ ʧʦ ʤʝʪʦʜʠʢʝ ʧʨʦʚʝʜʝʥʠʷ ʩʦʨʪʦʠʩʧʳʪʘʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʩʪʚʝʥʥʳʭ 

ʨʘʩʪʝʥʠʡ ʄʉʍ ʈʂ [3,4]. 

ʇʦʩʝʚʳ ʧʨʦʚʦʜʠʣʠ ʚ ʦʧʪʠʤʘʣʴʥʳʝ ʜʣʷ ʢʘʞʜʦʡ ʟʦʥʳ ʩʨʦʢʠ ï 5-25 ʤʘʷ ʥʘ ʜʝʣʷʥʢʠ 

ʨʘʟʤʝʨʦʤ 10 ʤ
2
 ʚ 4-ʭ ʢʨʘʪʥʦʡ ʧʦʚʪʦʨʥʦʩʪʠ[5]. ʅʦʨʤʘ ʚʳʩʝʚʘ ʩʝʤʷʥ ï 7,5 ʤʣʥ.ʚʩʭʦʞʠʭ 

ʟʝʨʝʥ ʥʘ 1 ʛʘ. ɸʛʨʦʪʝʭʥʠʢʘ ʦʙʱʝʧʨʠʥʷʪʘʷ ʜʣʷ ʢʘʞʜʦʡ ʟʦʥʳ ʨʠʩʦʩʝʷʥʠʷ. 

ʇʝʨʝʜ ʧʦʩʝʚʦʤ ʦʧʨʝʜʝʣʷʣʠ ʯʠʩʪʦʪʫ ʠ ʣʘʙʦʨʘʪʦʨʥʫʶ ʚʩʭʦʞʝʩʪʴ ʩʝʤʷʥ ʩʦʨʪʦʚ ʨʠʩʘ. 

ʀʟ ʦʧʳʪʥʳʭ ʫʯʘʩʪʢʦʚ ʚ ʢʘʞʜʦʡ ʟʦʥʝ ʦʪʙʠʨʘʣʠ ʧʦʯʚʝʥʥʳʝ ʧʨʦʙʳ ʜʣʷ ʘʛʨʦʭʠʤʠʯʝʩʢʦʛʦ 

ʘʥʘʣʠʟʘ.  

ɺ ʪʝʯʝʥʠʝ ʚʝʛʝʪʘʮʠʠ ʧʨʦʚʦʜʠʣʠ ʬʝʥʦʣʦʛʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ ʧʦ ʬʘʟʘʤ ʨʘʟʚʠʪʠʷ 

ʨʘʩʪʝʥʠʡ, ʫʯʝʪ ʛʫʩʪʦʪʳ ʩʪʦʷʥʠʷ ʨʘʩʪʝʥʠʡ ʧʦ ʚʩʭʦʜʘʤ ʠ ʧʝʨʝʜ ʫʙʦʨʢʦʡ, ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ 

ʥʘʙʣʶʜʝʥʠʷ ʚ ʪʝʯʝʥʠʝ ʚʝʛʝʪʘʮʠʠ.  

ʇʝʨʝʜ ʫʙʦʨʢʦʡ ʧʨʦʚʦʜʠʣʠ ʧʦʣʝʚʫʶ ʦʮʝʥʢʫ ʩʦʨʪʦʚ ʥʘ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʧʦʣʝʛʘʥʠʶ, 

ʦʩʳʧʘʥʠʶ ʠ ʙʦʣʝʟʥʷʤ, ʘ ʪʘʢʞʝ ʦʪʙʠʨʘʣʠ ʧʦ 10 ʨʘʩʪʝʥʠʡ ʩ ʢʘʞʜʦʡ ʜʝʣʷʥʢʠ ʜʣʷ 

ʙʠʦʤʝʪʨʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ. 

ʋʯʝʪ ʫʨʦʞʘʷ ʧʨʦʚʦʜʠʣʠ ʧʦʜʝʣʷʥʦʯʥʦ, ʨʝʟʫʣʴʪʘʪʳ ʧʦʜʚʝʨʛʘʣʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ 

ʦʙʨʘʙʦʪʢʝ ʤʝʪʦʜʦʤ ʜʠʩʧʝʨʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ. ɹʠʦʭʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʩʦʨʪʦʚ ʧʨʦʚʦʜʠʣʠ ʚ 

ʣʘʙʦʨʘʪʦʨʠʠ ʙʠʦʭʠʤʠʠ ʠ ʢʘʯʝʩʪʚʘ ʩʝʣʴʭʦʟʧʨʦʜʫʢʮʠʠ ʂʘʟʅʀʀ ʟʝʤʣʝʜʝʣʠʷ ʠ 

ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ[6]. 

 ʈʝʟʫʣʴʪʘʪʳ ʠʩʧʳʪʘʥʠʷ. ɺ ʪʝʯʝʥʠʝ 3-ʭ ʣʝʪ ʙʳʣʦ ʠʩʧʳʪʘʥʦ ʚʩʝʛʦ 21 ʩʦʨʪʦʚ, ʧʦ 10-

15 ʩʦʨʪʦʚ ʚ ʢʘʞʜʦʡ ʟʦʥʝ ʝʞʝʛʦʜʥʦ. ʀʟ ʥʠʭ, 10 ʩʦʨʪʦʚ ʢʘʟʘʭʩʪʘʥʩʢʦʡ, 9 ï ʨʦʩʩʠʡʩʢʦʡ, 1 ï 

ʫʟʙʝʢʩʢʦʡ ʠ 1 ʩʦʨʪʢʘʟʘʭʩʪʘʥʩʢʦ-ʨʦʩʩʠʡʩʢʦʡ ʩʝʣʝʢʮʠʠ.  

ɺ ʩʦʨʪʦʚʦʡ ʩʦʩʪʘʚ ʢʘʞʜʦʡ ʟʦʥʳ ʙʳʣʠ ʚʢʣʶʯʝʥʳ ʤʝʩʪʥʳʝ ʠ ʠʥʦʨʘʡʦʥʥʳʝ 

ʩʢʦʨʦʩʧʝʣʳʝ ʠ ʩʨʝʜʥʝʩʧʝʣʳʝ ʩʦʨʪʘ.  

ʉʦʨʪʘ ʥʝ ʚʳʟʨʝʚʰʠʝ ʚ ʢʦʥʢʨʝʪʥʦʡ ʟʦʥʝ ʚ ʧʝʨʚʳʡ ʛʦʜ ʠʩʧʳʪʘʥʠʷ, ʙʳʣʠ ʠʩʢʣʶʯʝʥʳ 

ʠʟ ʩʦʩʪʘʚʘ ʠʩʧʳʪʫʝʤʳʭ ʚ ʜʘʥʥʦʡ ʟʦʥʝ ʩʦʨʪʦʚ ʠ ʚʤʝʩʪʦ ʥʠʭ ʚʢʣʶʯʝʥʳ ʙʦʣʝʝ ʩʢʦʨʦʩʧʝʣʳʝ 

ʩʦʨʪʘ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʧʦ ʂʳʟʳʣʦʨʜʠʥʩʢʦʡ ʦʙʣʘʩʪʠ ʨʝʢʦʤʝʥʜʦʚʘʥʳ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ 

18 ʩʦʨʪʦʚ ʢʘʟʘʭʩʪʘʥʩʢʦʡ, ʨʦʩʩʠʡʩʢʦʡ ʠ ʫʟʙʝʢʩʢʦʡ ʩʝʣʝʢʮʠʠ, ʢʦʪʦʨʳʝ ʦʪʥʦʩʷʪʩʷ ʢ 

ʩʨʝʜʥʝʩʧʝʣʳʤ (ʜʦ 115 ʜʥʝʡ) ʠ ʨʘʥʥʝʩʧʝʣʳʤ (ʜʦ 105 ʜʥʝʡ) ʩʦʨʪʘʤ, ʢʨʦʤʝ ʧʦʟʜʥʝʩʧʝʣʳʭ 

ʩʦʨʪʦʚ ɸʚʘʥʛʘʨʜ ʠ ʃʠʜʝʨ (ʜʦ 120 ʜʥʝʡ). 

ʉ ʧʨʦʜʚʠʞʝʥʠʝʤ ʧʦʩʝʚʦʚ ʨʠʩʘ ʚ ʙʦʣʝʝ ʩʝʚʝʨʥʳʝ ʨʝʛʠʦʥʳ ʥʘʙʣʶʜʘʝʪʩʷ ʥʝʢʦʪʦʨʦʝ 

ʫʜʣʠʥʝʥʠʝ ʠʭ ʧʝʨʠʦʜʘ ʚʝʛʝʪʘʮʠʠ, ʩʚʷʟʘʥʥʦʝ ʩ ʧʦʛʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ. ɺ 

ʶʞʥʦʡ ʟʦʥʝ ʂʳʟʳʣʦʨʜʠʥʩʢʦʡ ʦʙʣʘʩʪʠ, ʛʜʝ ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʨʝʞʠʤ ʧʦʯʚʳ ʠ ʚʦʜʳ ʙʦʣʝʝ 

ʙʣʘʛʦʧʨʠʷʪʥʳʡ ʚ ʥʘʯʘʣʴʥʦʡ ʩʪʘʜʠʠ ʨʘʟʚʠʪʠʷ ʨʠʩʘ, ʥʘʙʣʶʜʘʝʪʩʷ ʩʦʢʨʘʱʝʥʠʝ ʧʝʨʠʦʜʘ 

ʚʝʛʝʪʘʮʠʠ ʥʘ 5-6, ʘ ʠʥʦʛʜʘ ʜʦ 10 ʩʫʪʦʢ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩʝʚʝʨʥʳʤʠ ʨʝʛʠʦʥʘʤʠ. ʇʦʵʪʦʤʫ, 

ʧʨʠ ʚʥʝʜʨʝʥʠʠ ʥʦʚrʭ ʩʦʨʪʦʚ ʨʠʩʘ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʧʦʛʦʜʥʦ-

ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʨʝʛʠʦʥʦʚ. 

ɺ ʩʨʝʜʥʝʤ, ʟʘ 3 ʛʦʜʘ ʠʩʧʳʪʘʥʠʡ ʥʘʠʙʦʣʴʰʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʫ ʠʩʧʳʪʫʝʤʳʭ ʩʦʨʪʦʚ 

ʧʦʣʫʯʝʥʘ ʚ ʶʞʥʦʡ ʠ ʮʝʥʪʨʘʣʴʥʦʡ ʟʦʥʘʭ ʂʳʟʳʣʦʨʜʠʥʩʢʦʡ ʦʙʣʘʩʪʠ, ʛʜʝ ʩʨʝʜʥʷʷ 

ʫʨʦʞʘʡʥʦʩʪʴ ʧʦ ʚʩʝʤ ʩʦʨʪʘʤ ʩʦʩʪʘʚʠʣʘ 6,0 ʠ 5,71 ʪ/ʛʘ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (ʪʘʙʣʠʮʘ 1). ʇʨʠ 

ʵʪʦʤ ʫʨʦʞʘʡʥʦʩʪʴ ʩʪʘʥʜʘʨʪʘ ʄʘʨʞʘʥ ʚʦ ʚʩʝʭ ʟʦʥʘʭ ʠ ʤʘʩʩʠʚʘʭ ʠʩʧʳʪʘʥʠʷ ʙʳʣʘ ʙʣʠʟʢʦʡ ʢ 
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ʩʨʝʜʥʝʡ ʫʨʦʞʘʡʥʦʩʪʠ ʚʩʝʭ ʠʩʧʳʪʫʝʤʳʭ ʩʦʨʪʦʚ.  

ɼʦʩʪʦʚʝʨʥʦʝ ʧʨʝʚʳʰʝʥʠʝ ʧʦ ʫʨʦʞʘʡʥʦʩʪʠ ʩʪʘʥʜʘʨʪʘ ʄʘʨʞʘʥ (6,0 ʪ/ʛʘ) ʥʘ 0,74-0,84 

ʪ/ʛʘ ʥʘʙʣʶʜʘʣʦʩʴ ʚ ʶʞʥʦʡ ʟʦʥʝ ï ʫ ʩʦʨʪʦʚ ʃʠʜʝʨ, ɸʡʉʘʫʣʝ, ʊʦʛʫʩʢʝʥ 1 ʠ ʉʳʨ 

ʉʫʣʫʳ,ʚʳʰʝʫʢʘʟʘʥʥʳʝ ʩʦʨʪʘʦʪʣʠʯʠʣʠʩʴ ʪʘʢʞʝ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʠ ʩʝʚʝʨʥʦʡ ʟʦʥʘʭ. ʉʘʤʳʝ 

ʥʠʟʢʠʝ ʫʨʦʞʘʠ (3,36-4,5 ʪ/ʛʘ) ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʫ ʫʣʴʪʨʘʩʢʦʨʦʩʧʝʣʦʛʦ ʩʦʨʪʘ ɸʨʫ.  

 
ʊʘʙʣʠʮʘ 1 ï ʋʨʦʞʘʡʥʦʩʪʴ ʩʦʨʪʦʚ ʨʠʩʘ ʚ ʨʘʟʣʠʯʥʳʭ ʟʦʥʘʭ ʨʠʩʦʩʝʷʥʠʷ ʂʳʟʳʣʦʨʜʠʥʩʢʦʡ ʦʙʣʘʩʪʠ 

(2015-2017 ʛ.ʛ.) 

 

ʅʘʟʚʘʥʠʝ 

ʩʦʨʪʘ 

ʋʨʦʞʘʡʥʦʩʪʴ, ʪ/ʛʘ 

ʖʞʥʘʷ ʟʦʥʘ ʎʝʥʪʨʘʣʴʥʘʷ ʟʦʥʘ ʉʝʚʝʨʥʘʷ ʟʦʥʘ 

ʄʘʨʞʘʥ 6,04 5,98 5,35 

ʗʥʪʘʨʴ 6,21 5,91 5,60 

ɸʨʫ 4,50 4,26 3,87 

ʃʠʜʝʨ 6,88 6,40 6,25 

ʂʘʟʅʀʀʈ-5 6,23 5,67 5,36 

ʂʘʟɽʨ-6 6,26 5,95 5,28 

ɸʡʉʘʫʣʝ 6,85 6,44 6,22 

ʊʦʛʫʩʢʝʥ 1 6,86 6,47 5,80 

ɹʘʡʢʦʥʫʨ 6,08 6,10 5,54 

ʃʘʩʪʦʯʢʘ 6,36 5,98 5,51 

ʄʘʜʠʥʘ 5,85 5,35 5,28 

ɸʨʘʣ 202 5,59 5,65 5,23 

ʂʘʟʚʝʪʪʘ 5,25 5,12 4,86 

ʅʦʚʘʪʦʨ 5,15 5,28 5,07 

ɸʥʘʠʪ 5,76 5,24 4,93 

ʊʠʪʘʥ 5,60 5,20 4,25 

ʄʫʩʪʘʢʣʳʢ ʥʝ ʚʳʟʨʝʣ 

ʉʳʨ ʉʫʨʫʳ 6,80 6,64 6,42 

ɼʠʘʤʘʥʪ 5,85 5,35 5,12 

ʂʫʨʘʞ 5,58 5,80 5,35 

ɻʘʣʩ  5,82 5,30 5,15 

ʉʨʝʜʥʠʡ ʧʦʢʘʟʘʪʝʣʴ ʧʦ 

ʚʩʝʤ ʩʦʨʘʤ 

6,00 5,71 5,32 

ʅʉʈ05 0,38 0,42 0,45 

 

ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʧʨʠ ʧʦʜʙʦʨʝ ʩʦʨʪʦʚ ʫʜʝʣʷʝʪʩʷ ʢʘʯʝʩʪʚʫ ʧʨʦʜʫʢʮʠʠ ï 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʢʘʯʝʩʪʚʘʤ ʟʝʨʥʘ ʠ ʢʫʣʠʥʘʨʥʳʤ ʩʚʦʡʩʪʚʘʤ ʨʠʩʦʚʦʡ ʢʨʫʧʳ.  

ʂ ʦʩʥʦʚʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʢʘʯʝʩʪʚ ʟʝʨʥʘ ʦʪʥʦʩʷʪʩʷ ʦʙʱʠʡ ʚʳʭʦʜ 

ʢʨʫʧʳ ʠ ʚʳʭʦʜ ʮʝʣʦʛʦ ʷʜʨʘ.  

ʕʪʠ ʧʦʢʘʟʘʪʝʣʠ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʟʘʚʠʩʷʪ ʦʪ ʧʣʝʥʯʘʪʦʩʪʠ ʢʦʣʦʩʢʦʚ, ʩʪʝʢʣʦʚʠʜʥʦʩʪʠ 

ʠ ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ ʟʝʨʥʦʚʢʠ. ɸ ʚʢʫʩʦʚʳʝ ʢʘʯʝʩʪʚʘ ʠ  ʢʫʣʠʥʘʨʥʳʝ ʩʚʦʡʩʪʚʘ, ʪ.ʝ. ʧʠʱʝʚʳʝ 

ʜʦʩʪʦʠʥʩʪʚʘ ʨʠʩʦʚʦʡ ʢʨʫʧʳ ʟʘʚʠʩʷʪ ʦʪ ʙʠʦʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʢʨʫʧʳ. 

ʇʣʝʥʯʘʪʦʩʪʴ ʠʩʧʳʪʫʝʤʳʭ ʩʦʨʪʦʚ ʚ ʨʘʟʣʠʯʥʳʭ ʟʦʥʘʭ ʨʠʩʦʩʝʷʥʠʷ ʢʦʣʝʙʘʣʘʩʴ ʚ 

ʧʨʝʜʝʣʘʭ 17,0-19,6% (ʪʘʙʣʠʮʘ 2)[7]. ʅʘʠʣʫʯʰʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʣʝʥʯʘʪʦʩʪʠ ʠʤʝʣʠ ʩʦʨʪʘ 

ʗʥʪʘʨʴ, ɸʨʫ, ʂʘʟʅʀʀʈ-5, ʃʘʩʪʦʯʢʘ ʠ ɼʠʘʤʘʥʪ (17,0-17,5%), ʘ ʥʘʠʭʫʜʰʠʝ ï ʩʦʨʪʘ ʃʠʜʝʨ ʠ 

ʄʘʜʠʥʘ (ʜʦ 19,1-19,2%).ʉʪʝʢʣʦʚʠʜʥʦʩʪʴ ʫ ʩʪʘʥʜʘʨʪʘ ʄʘʨʞʘʥ ʢʦʣʝʙʘʣʘʩʴ ʚ ʧʨʝʜʝʣʘʭ 85,1-

86,2%. ʇʦ ʵʪʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʦʪʣʠʯʠʣʠʩʴ ʩʦʨʪʘ ʗʥʪʘʨʴ, ɸʨʫ, ʃʠʜʝʨ, ɸʡʉʘʫʣʝ, ɹʘʡʢʦʥʫʨ ʠ 

ʃʘʩʪʦʯʢʘ (91,2-97,2%). 

ʇʦ ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ ʦʪʣʠʯʠʣʠʩʴ ʩʪʘʥʜʘʨʪ ʄʘʨʞʘʥ ʠ ʩʦʨʪʘ ʗʥʪʘʨʴ, ʂʘʟʚʝʪʪʘ, 
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ʅʦʚʘʪʦʨ, ʊʠʪʘʥ ʠ ʉʳʨ ʉʫʣʫʳ, ʫ ʢʦʪʦʨʳʭ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʥʝ ʧʨʝʚʳʩʠʣ 2,0%.  

ʆʪʥʦʩʠʪʝʣʴʥʦ ʭʫʜʰʠʝ ʧʦʢʘʟʘʪʝʣʠ ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ ʥʘʙʣʶʜʘʣʠʩʴ ʫ ʩʦʨʪʦʚ ɸʨʫ, 

ʊʦʛʫʩʢʝʥ 1, ɼʠʘʤʘʥʪ ʠ ɸʥʘʠʪ (6,0-10,0%). 

 
ʊʘʙʣʠʮʘ 2 ï ʅʝʢʦʪʦʨʳʝ ʧʦʢʘʟʘʪʝʣʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʢʘʯʝʩʪʚ ʩʦʨʪʦʚ ʨʠʩʘ ʚ ʨʘʟʣʠʯʥʳʭ ʟʦʥʘʭ 

ʨʠʩʦʩʝʷʥʠʷ ʂʳʟʳʣʦʨʜʠʥʩʢʦʡ ʦʙʣʘʩʪʠ (2015-2017 ʛ.ʛ.) 

 

ʅʘʟʚʘʥʠʝ 

ʩʦʨʪʦʚ 

ɿʦʥʳ ʨʠʩʦʩʝʷʥʠʷ 

ʖʞʥʘʷ ʟʦʥʘ ʎʝʥʪʨʘʣʴʥʘʷ ʟʦʥʘ ʉʝʚʝʨʥʘʷ ʟʦʥʘ 
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ʄʘʨʞʘʥ 18,6 87,4 1 18,1 86,2 2 18,2 85,1 1 

ʗʥʪʘʨʴ 17,3 94,1 2 17,4 94,1 2 17,6 91,4 2 

ɸʨʫ 17,3 92,2 7 17,2 93,0 9 17,5 91,0 9 

ʃʠʜʝʨ 18,5 92,5 2 19,0 93,5 2 18,5 85,0 3 

ʂʘʟʅʀʀʈ-5 17,2 89,0 3 17,2 91,1 4 17,0 89,0 3 

ʂʘʟɽʨ-6 18,2 86,2 4 17,5 87,2 3 17,2 87,5 4 

ɸʡʉʘʫʣʝ 17,8 91,2 2 18,1 92,2 3 17,5 91,6 3 

ʊʦʛʫʩʢʝʥ1 18,3 90,1 6 18,5 92,2 4 18,0 90,0 4 

ɹʘʡʢʦʥʫʨ 17,6 96,8 2 17,7 96,3 2 17,4 97,1 3 

ʃʘʩʪʦʯʢʘ 17,5 96,5 2 17,3 97,2 2 17,2 96,5 3 

ʄʘʜʠʥʘ 19,1 88,2 4 18,4 87,5 4 18,5 86,0 4 

ɸʨʘʣ 202 18,1 86,2 2 18,2 86,2 2 18,1 87,1 3 

ʂʘʟʚʝʪʪʘ 18,0 0,0 0 17,6 00,0 0 18,0 0,0 0 

ʅʦʚʘʪʦʨ 17,9 88,2 0 17,6 89,0 2 17,7 88,9 2 

ɸʥʘʠʪ 17,9 90,0 8 17,5 87,0 10 17,6 87,3 8 

ʊʠʪʘʥ 17,8 - 2 18,1 89,0 2 18,1 88,1 2 

ʄʫʩʪʘʢʣʳʢ ʅʝ ʚʳʟʨʝʣ - - - - - - 

ʉʳʨ ʉʫʣʫʳ 18,5 86,2 1 17,8 90,1 2 17,4 93,4 2 

ɼʠʘʤʘʥʪ 17,5 89,0 4 17,2 90,0 6 17,0 88,5 5 

ʂʫʨʘʞ 17,8 89,0 3 18,5 90,0 3 18,3 87,0 3 

ɻʘʣʩ 17,9 90,0 2 18,0 91,0 2 17,5 89,5 3 

 

ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʨʝʝʩʪʨ ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʭ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ 

ʩʝʣʝʢʮʠʦʥʥʳʭ ʜʦʩʪʠʞʝʥʠʡ ʧʦʩʪʦʷʥʥʦ ʦʙʥʦʚʣʷʝʪʩʷ, ʪ.ʝ. ʝʞʝʛʦʜʥʦ ʧʦʧʦʣʥʷʝʪʩʷ ʥʦʚʳʤʠ 

ʩʦʨʪʘʤʠ ʠ ʧʝʨʠʦʜʠʯʝʩʢʠ ʠʩʢʣʶʯʘʶʪʩʷ ʠʟ ʥʝʛʦ ʥʝʢʦʪʦʨʳʝ ʩʪʘʨʳʝ ʩʦʨʪʘ, ʤʳ ʨʝʰʠʣʠ 

ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʜʣʷ ʢʘʞʜʦʡ ʟʦʥʳ ʥʝ ʢʦʥʢʨʝʪʥʳʡ ʩʦʨʪ, ʘ ʤʦʜʝʣʴ ʩʦʨʪʘ, ʨʘʟʨʘʙʦʪʘʥʥʫʶ ʜʣʷ 

ʢʘʞʜʦʡ ʟʦʥʳ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʥʘʰʠʭ ʠʩʧʳʪʘʥʠʡ. 

ʈʝʢʦʤʝʥʜʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʫ ʧʦ ʬʦʨʤʠʨʦʚʘʥʠʶ ʩʦʨʪʠʤʝʥʪʘ ʚ ʨʘʟʣʠʯʥʳʭ ʟʦʥʘʭ 

ʨʠʩʦʩʝʷʥʠʷ ʂʳʟʳʣʦʨʜʠʥʩʢʦʡ ʦʙʣʘʩʪʠ 

ɺ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʥʘʤʠ ʤʦʜʝʣʷʭ ʩʦʨʪʦʚ ʨʠʩʘ ʫʯʠʪʳʚʘʣʠʩʴ ʧʦʢʘʟʘʪʝʣʠ ʩʦʨʪʘ ʧʦ 14 

ʦʩʥʦʚʥʳʤ ʧʘʨʘʤʝʪʨʘʤ (ʪʘʙʣʠʮʘ 3).  

ʅʘ ʵʪʠʭ ʤʦʜʝʣʷʭ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʠʟʥʘʢʦʚ ʷʚʣʷʝʪʩʷ ʜʣʠʥʘ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ 

ʧʝʨʠʦʜʘ, ʢʦʪʦʨʳʡ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʷʤʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʘʢʦʛʦ ʣʠʤʠʪʠʨʫʶʱʝʛʦ ʬʘʢʪʦʨʘ, 

ʢʘʢ ʩʫʤʤʘ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʪʝʤʧʝʨʘʪʫʨ ʚʦʟʜʫʭʘ, ʧʦ ʢʦʪʦʨʦʤʫ ʨʝʟʢʦ ʦʪʣʠʯʘʶʪʩʷ ʤʝʞʜʫ 

ʩʦʙʦʡ ʨʘʟʣʠʯʥʳʝ ʟʦʥʳ ʨʠʩʦʩʝʷʥʠʷ ʨʝʩʧʫʙʣʠʢʠ, ʪʝʤʧʝʨʘʪʫʨʘ ʚʳʰʝ +15ʉ̄ ʚ ʩʝʚʝʨʥʦʡ ʟʦʥʝ 

ʩʦʩʪʘʚʣʷʝʪ 2700-3250, ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʟʦʥʝ ï 3250-3600 ʠ ʚ ʶʞʥʦʡ ʟʦʥʝ ï ʙʦʣʝʝ 3600[8,9]. 
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ʇʦ ʵʪʦʤʫ ʧʨʠʟʥʘʢʫ ʥʘʤʠ ʨʝʢʦʤʝʥʜʦʚʘʥʳ: ʜʣʷ ʶʞʥʦʡ ʟʦʥʳ ʂʳʟʳʣʦʨʜʠʥʩʢʦʡ ʦʙʣʘʩʪʠ ʩʦʨʪʘ 

ʩ ʚʝʛʝʪʘʮʠʦʥʥʳʤ ʧʝʨʠʦʜʦʤ 110-120 ʩʫʪʦʢ, ʜʣʷ ʮʝʥʪʨʘʣʴʥʦʡ ʟʦʥʳ ï 105-115 ʩʫʪʦʢ, ʘ ʜʣʷ 

ʩʝʚʝʨʥʦʡ ʟʦʥʳï 100-110 ʩʫʪʦʢ. 

 
ʊʘʙʣʠʮʘ 3 ï ʄʦʜʝʣʠ ʩʦʨʪʦʚ ʨʠʩʘ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʟʦʥ ʨʠʩʦʩʝʷʥʠʷʂʳʟʳʣʦʜʠʥʩʢʦʡ ʦʙʣʘʩʪʠ 

 

ʇʦʢʘʟʘʪʝʣʠ 

ɿʥʘʯʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ 

ʖʞʥʘʷ ʟʦʥʘ ʎʝʥʪʨʘʣʴʥʘʷ ʟʦʥʘ ʉʝʚʝʨʥʘʷ ʟʦʥʘ 

ɺʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ, ʩʫʪʢʠ 110-120 105-115 100-110 

ʋʨʦʞʘʡʥʦʩʪʴ, ʪ/ʛʘ (ʛʝʥʝʪʠʯʝʩʢʠʡ 

ʧʦʪʝʥʮʠʘʣ) ʙʘʣʣ 
9-10 8-9 7-8 

ʉʦʣʝʫʩʪʦʡʯʠʚʦʩʪʴ, ʙʘʣʣ 5 ʫʩʪʦʡʯʠʚ 7 ʚʳʩʦʢʘʷ 7 ʚʳʩʦʢʘʷ 

ʋʩʪʦʡʯʠʚʦʩʪʴ ʢ ʧʦʥʠʞʝʥʥʳʤ 

ʪʝʤʧʝʨʘʪʫʨʘʤ ʚ ʥʘʯʘʣʝ ʚʝʛʝʪʘʮʠʠ, ʙʘʣʣ 
5 ʫʩʪʦʡʯʠʚ 7 ʚʳʩʦʢʘʷ 7 ʚʳʩʦʢʘʷ 

ʋʩʪʦʡʯʠʚʦʩʪʴ ʢ ʩʫʭʦʚʝʷʤ ʚ ʧʝʨʠʦʜ 

ʮʚʝʪʝʥʠʷ, ʙʘʣʣ 
7 ʚʳʩʦʢʘʷ 7 ʚʳʩʦʢʘʷ 5 ʫʩʪʦʡʯʠʚ 

ʋʩʪʦʡʯʠʚʦʩʪʴ ʢ ʛʨʠʙʢʦʚʳʤ ʙʦʣʝʟʥʷʤ, 

ʙʘʣʣ 
7 ʚʳʩʦʢʘʷ 7 ʚʳʩʦʢʘʷ 7 ʚʳʩʦʢʘʷ 

ɺʳʩʦʪʘ ʨʘʩʪʝʥʠʡ, ʩʤ 95-110 90-105 85-100 

ʋʩʪʦʡʯʠʚʦʩʪʴ ʢ ʧʦʣʝʛʘʥʠʶ, ʙʘʣʣ 7 ʚʳʩʦʢʘʷ 7 ʚʳʩʦʢʘʷ 7 ʚʳʩʦʢʘʷ 

ʋʩʪʦʡʯʠʚʦʩʪʴ ʢ ʦʩʳʧʘʥʠʶ, ʙʘʣʣ 7 ʚʳʩʦʢʘʷ 7 ʚʳʩʦʢʘʷ 7 ʚʳʩʦʢʘʷ 

ʄʘʩʩʘ 1000 ʟʝʨʝʥ, ʛ 33-35 32-34 30-32 

ʉʪʝʢʣʦʚʠʜʥʦʩʪʴ, % 85-90 90-95 90-95 

ɺʳʭʦʜ ʢʨʫʧʳ, % 70-72 70-72 70-72 

ɺʳʭʦʜ ʮʝʣʦʛʦ ʷʜʨʘ, % 85-90 85-90 85-90 

ʂʘʯʝʩʪʚʦ ʨʠʩʦʚʦʡ ʢʘʰʠ, ʙʘʣʣ 4,5-5,0 4,5-5,0 4,5-5,0 

 

ʇʦʪʝʥʮʠʘʣʴʥʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʩʦʨʪʦʚ, ʚʦʟʜʝʣʳʚʘʝʤʳʭ ʚ ʶʞʥʦʡ ʟʦʥʝ 

ʂʳʟʳʣʦʨʜʠʥʩʢʦʡ ʦʙʣʘʩʪʠ ʜʦʣʞʥʘ ʙʳʪʴ ʙʦʣʝʝ 9-10 ʪ/ʛʘ, ʜʣʷ ʮʝʥʪʨʘʣʴʥʦʡ ʟʦʥʳ ï ʙʦʣʝʝ 8-9 

ʪ/ʛʘ ʠ ʜʣʷ ʩʝʚʝʨʥʳʭ ʨʝʛʠʦʥʦʚ ʨʠʩʦʩʝʷʥʠʷ ï ʙʦʣʝʝ 7-8 ʪ/ʛʘ. 

ʉʦʨʪʘ, ʚʦʟʜʝʣʳʚʘʝʤʳʝ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʠ ʩʝʚʝʨʥʦʡ ʟʦʥʘʭ ʨʠʩʦʩʝʷʥʠʷ, ʛʜʝ ʧʦʯʚʳ 

ʩʠʣʴʥʦ ʟʘʩʦʣʝʥʳ, ʫʩʪʦʡʯʠʚʦʩʪʴ ʩʦʨʪʦʚ ʢ ʟʘʩʦʣʝʥʥʦʡ ʩʨʝʜʝ ʜʦʣʞʥʘ ʙʳʪʴ ʚʳʩʦʢʦʡ (7 ʠ 

ʙʦʣʝʝ ʙʘʣʣʦʚ), ʘ ʥʘ ʤʝʥʝʝ ʟʘʩʦʣʝʥʥʳʭ ʠ ʥʝʟʘʩʦʣʝʥʥʳʭ ʧʦʯʚʘʭ ʶʞʥʦʡ ʟʦʥʳ 

ʂʳʟʳʣʦʨʜʠʥʩʢʦʡ ʦʙʣʘʩʪʠ ʤʦʞʥʦ ʚʳʨʘʱʠʚʘʪʴ ʩʦʨʪʘ ʫʩʪʦʡʯʠʚʳʝ (5 ʙʘʣʣʦʚ) ʢ ʟʘʩʦʣʝʥʠʶ. 

ɺʦ ʚʩʝʭ ʟʦʥʘʭ, ʢʨʦʤʝ ʶʞʥʦʡ ʟʦʥʳ (5 ʙʘʣʣʦʚ) ʥʫʞʥʦ ʚʳʨʘʱʠʚʘʪʴ ʩʦʨʪʘ, 

ʦʙʣʘʜʘʶʱʠʝ ʚʳʩʦʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʥʠʟʢʠʤ ʪʝʤʧʝʨʘʪʫʨʘʤ ʚ ʥʘʯʘʣʝ ʚʝʛʝʪʘʮʠʠ ʨʠʩʘ. ɸ 

ʩʦʨʪʘ, ʚʳʨʘʱʠʚʘʝʤʳʝ ʚ ʶʞʥʦʡ ʠ ʮʝʥʪʨʘʣʴʥʦʡ ʟʦʥʘʭ ʂʳʟʳʣʦʨʜʠʥʩʢʦʡ ʦʙʣʘʩʪʠ ʜʦʣʞʥʳ 

ʦʙʣʘʜʘʪʴ ʧʦʚʳʰʝʥʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʩʫʭʦʚʝʷʤ ʚ ʧʝʨʠʦʜ ʮʚʝʪʝʥʠʷ ʨʠʩʘ. 

ʉʦʨʪʘ ʚʦʟʜʝʣʳʚʘʝʤʳʝ ʚ ʂʳʟʳʣʦʨʜʠʥʩʢʦʡ ʦʙʣʘʩʪʠ ʜʦʣʞʥʳ ʙʳʪʴ ʙʦʣʝʝ 

ʫʩʪʦʡʯʠʚʳʤʠ ʢ ʛʨʠʙʢʦʚʳʤ ʙʦʣʝʟʥʷʤ (7 ʙʘʣʣʦʚ)[10,11]. ɺʩʝ ʩʦʨʪʘ ʜʦʣʞʥʳ ʙʳʪʴ 

ʥʝʚʳʩʦʢʠʤʠ (ʥʝ ʙʦʣʝʝ 110 ʩʤ ʠ ʫʩʪʦʡʯʠʚʳʤʠ ʢ ʧʦʣʝʛʘʥʠʶ (7 ʙʘʣʣʦʚ) ʠ ʦʩʳʧʘʥʠʶ[12]. 

ɾʝʣʘʪʝʣʴʥʦ, ʯʪʦʙʳ ʩʦʨʪʘ ʠʤʝʣʠ ʢʨʫʧʥʳʝ (ʩ ʤʘʩʩʦʡ 1000 ʩʝʤʷʥ ʥʝ ʤʝʥʝʝ 33-34 ʛ) 

ʠʣʠ ʩʨʝʜʥʝʛʦ ʨʘʟʤʝʨʘ (30-32 ʛ) ʟʝʨʥʘ ʩ ʫʜʣʠʥʝʥʥʦʡ ʬʦʨʤʦʡ ʟʝʨʥʦʚʢʠ. 

ɿʝʨʥʦʚʢʠ ʩʦʨʪʦʚ, ʢʨʦʤʝ ʛʣʶʪʠʥʦʟʥʳʭ, ʜʦʣʞʥʳ ʦʪʣʠʯʘʪʴʩʷ ʚʳʩʦʢʦʡ 

ʩʪʝʢʣʦʚʠʜʥʦʩʪʴʶ (90-95%), ʩ ʚʳʩʦʢʠʤ ʚʳʭʦʜʦʤ ʨʠʩʦʚʦʡ ʢʨʫʧʳ (70-72%) ʠ ʚʳʭʦʜʦʤ 

ʮʝʣʦʛʦ ʷʜʨʘ (85-90%). ʇʨʠ ʵʪʦʤ ʢʘʯʝʩʪʚʦ ʨʠʩʦʚʦʡ ʢʘʰʠ ʜʦʣʞʥʦ ʙʳʪʴ ʚʳʩʦʢʠʤ ʠ 

ʦʮʝʥʠʚʘʪʴʩʷ 4,5-5,0 ʙʘʣʣʘʤʠ ʧʦʧʷʪʠʙʘʣʣʴʥʦʡ ʩʠʩʪʝʤʝ ʦʮʝʥʢʠ[13-17]. 

ɺʳʚʦʜʳ. ʇʨʠ ʩʦʙʣʶʜʝʥʠʡ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʬʦʨʤʠʨʦʚʘʥʠʶ ʩʦʨʪʠʤʝʥʪʘ ʨʠʩʘ 

ʩʦʟʜʘʶʪʩʷ ʫʩʣʦʚʠʷ ʜʣʷ ʤʘʢʩʠʤʘʣʴʥʦ ʧʦʣʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ 

ʩʦʨʪʦʚ ʚ ʢʦʥʢʨʝʪʥʳʭ ʟʦʥʘʭ ʨʠʩʦʩʝʷʥʠʷ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʫʨʦʞʘʡʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ ʨʠʩʘ 
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ʧʦʚʳʩʠʪʩʷ ʥʝ ʤʝʥʝʝ ʯʝʤ ʥʘ 15-20%, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ 

ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʨʠʩʘ ʙʝʟ ʢʘʢʠʭ-ʣʠʙʦ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʴʥʳʭ ʟʘʪʨʘʪ. 
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 ʈɯʐתʈʃɯ ʂתʊɸʈʓʅɼɸ ᴄʈʊפʈɯʐ ᴆʉɯʈɽʊɯʅ ɸʁʄɸתʓɿʓʃʆʈɼɸ ʆɹʃʓʉʓ ʂפ

ʉʆʈʊʊɸʈʓʅɸ ɾתʈɻɯɿɯʃɻɽʅ ʕʂʆʃʆɻʀʗʃʓפ ʉʓʅɸʋ ʅᴄʊʀɾɽʃɽʈɯ  

 

ɹᴅʢʽʨײʣʳ פ.,  ʘʫʳʣʰʘʨʫʘʰʳʣʳסʳ סʳʣʳʤʜʘʨʳʥʳש ʜʦʢʪʦʨʳ, ʙʘʩ סʳʣʳʤʠ ץʳʟʤʝʪʢʝʨ 

ɻ.ɿ. ɹʘʠʤʙʝʪʦʚʘ, ʘʫʳʣʰʘʨʫʘʰʳʣʳסʳ ʤʘʛʠʩʪʨʽ, סʘʣʳʤ ʭʘʪʰʳ  

ʅʘʪʠʰʘʝʚ ɽ.ʊ., ʙᴇʣʽʤ ʤʝשʛʝʨʫʰʽʩʽ 

 ʘ ʤʘʤʘʥסʤʘʛʠʩʪʨʽ, ʘ שʳʣʳʤʜʘʨʳʥʳס ʳסʨʙʘʥʙʘʝʚ ɸ., ʘʫʳʣʰʘʨʫʘʰʳʣʳײפ

ʓ.ɾʘϨʘʝʚ ʘʪʳʥʜʘϤʳ ϧʘʟʘϨ ʢϮʨʽʰ ʰʘʨʫʘʰʳʣʳϤʳ Ϥʳʣʳʤʠ-ʟʝʨʪʪʝʫ ʠʥʩʪʠʪʫʪʳ 
ϧʘʟʘϨʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳ 

 

ɸשʜʘʪʧʘ.  פʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳ פʳʟʳʣʦʨʜʘ ʦʙʣʳʩʳʥʳש ʢװʨʽʰ ᴇʩʽʨʝʪʽʥ װ  hʘʡʤʘסʳʥʜʘ 

ᴅʨʪװʨʣʽ ʢװʨʽʰ ʩʦʨʪʪʘʨʳʥ װʰ ʞʳʣʜʳץ ʩʳʥʘץʪʘʥ ᴇʪʢʽʟʫ ʥᴅʪʠʞʝʣʝʨʽ ʙʦʡʳʥʰʘ,ᴅʨ ʘʡʤʘװ ץʰʽʥ ʢװʨʽʰ 

ʩʦʨʪʠʤʝʥʪʽʥ ץʘʣʳʧʪʘʩʪʳʨʫ ʤʘץʩʘʪʳʥʜʘ,ʩʦʨʪʪʘʨʜʳש ʤʦʜʝʣʴʜʝʨʽ ʞʘʩʘʣʳʥʜʳ.ʆʨʪʘʰʘ ʘʣסʘʥʜʘ, 3 ʞʳʣ 

ʙʦʡʳ ʩʳʥʘʣסʘʥ ʩʦʨʪʪʘʨʜʳש ʝש ʞʦסʘʨʳ ᴇʥʽʤʽ פʳʟʳʣʦʨʜʘ ʦʙʣʳʩʳʥʳש ʦשʪװʩʪʽʢ ʞᴅʥʝ ʦʨʪʘʣʳץ 

ʘʡʤʘץʪʘʨʳʥʜʘ ʘʣʳʥʜʳ, ʤײʥʜʘ ʙʘʨʣʳץ ʩʦʨʪʪʘʨʜʳש ʦʨʪʘʰʘ ᴇʥʽʤʽ ʩᴅʡʢʝʩʽʥʰʝ 6,0 ʞᴅʥʝ 5,71 ʪ/ʛʘ 

 .ʨʘʜʳײץ

ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʙʘʨʣʳץ ʘʡʤʘץʪʘʨ ʤʝʥ ʩʳʥʘץ ʘʣʘשʜʘʨʳʥʜʘסʳ ʩʪʘʥʜʘʨʪ ʄʘʨʞʘʥ ʩʦʨʪʳʥʳש 

ᴇʥʽʤʜʽʣʽʛʽ ʙʘʨʣʳץ ʩʳʥʘʣסʘʥ ʩʦʨʪʪʘʨʜʳש ʦʨʪʘʰʘ ᴇʥʽʤʜʽʣʽʛʽʥʝ ʞʘץʳʥ ʙʦʣʜʳ. ʄʘʨʞʘʥ ʩʪʘʥʜʘʨʪʳʥʳש 

ʰʳסʳʤʜʳʣʳסʳ ʙʦʡʳʥʰʘ (6,0 ʪ/ʛʘ) 0,74-0,84 ʪ/ʛʘ ï סʘ ʥʘץʪʳ ʘʨʪʫʳ ʦשʪװʩʪʽʢ ʘʡʤʘץʪʘ ï ʃʠʜʝʨ, 

ɸʡʉʘʫʣʝ, ʊװʛʽʩʢʝʥ 1 ʞᴅʥʝ ʉʳʨ ʉײʣʫʳ ʩʦʨʪʪʘʨʳʥʜʘ ʙʘʡץʘʣʜʳ, ʞʦסʘʨʳʜʘ ʘʪʘʣסʘʥ ʩʦʨʪʪʘʨ ʦʨʪʘʣʳץ 

ʞᴅʥʝ ʩʦʣʪװʩʪʽʢ ʘʡʤʘץʪʘʨʜʘ ʜʘ ʝʨʝʢʰʝʣʝʥʜʽ. ɽש ʪᴇʤʝʥʛʽ ᴇʥʽʤʜʽʣʽʢ (3,36-4,5 ʪ/ʛʘ) ʫʣʴʪʨʘ ʝʨʪʝ ʧʽʩʢʝʥ 

ɸʨʫ ʩʦʨʪʳʥʘʥ ʘʣʳʥʜʳ. ʂװʨʽʰ ʩʦʨʪʠʤʝʥʪʽʥ ץʘʣʳʧʪʘʩʪʳʨʫ ʙʦʡʳʥʰʘ ײʩʳʥʳʩʪʘʨʜʳ ʩʘץʪʘʡ ʦʪʳʨʳʧ, 

ʢװʨʽʰ ʝʛʽʣʝʪʽʥ ʥʘץʪʳ ʘʡʤʘץʪʘʨʜʘ ʩʦʨʪʪʘʨʜʳש ᴅʣʝʫʝʪʪʽ ʤװʤʢʽʥʜʽʢʪʝʨʽʥ ʙʘʨʳʥʰʘ ʪʦʣʳץ ʞװʟʝʛʝ 

ʘʩʳʨʫ װʰʽʥ ʞʘסʜʘʡʣʘʨ ʞʘʩʘʣʘʜʳ. ʅᴅʪʠʞʝʩʽʥʜʝ ʢװʨʽʰʪʽש ᴇʥʽʤʜʽʣʽʛʽ ʤʝʥ ʩʘʧʘʩʳ ʢʝʤʽʥʜʝ 15-20%-סʘ 

ʘʨʪʘʜʳ, ʙײʣ ץʘʥʜʘʡ ʜʘ ʙʽʨ ץʦʩʳʤʰʘ ʤʘʪʝʨʠʘʣʜʳץ ʰʳסʳʥʜʘʨʩʳʟ ʢװʨʽʰ ᴇʥʜʽʨʫʰʽʣʝʨʜʽש ʙᴅʩʝʢʝʛʝ 

 .ʧʘʣ ʝʪʝʜʽץʘ ʳסʘʙʽʣʝʪʪʽʣʽʛʽʥ ʘʨʪʪʳʨʫץ

ʂʽʣʪ ʩᴇʟʜʝʨ: ʢװʨʽʰ, ʩʦʨʪ, ʘʡʤʘץʪʳץ ʟʝʨʪʪʝʫ, ʩʦʨʪʪʘʨ ʤʦʜʝʣʽ 

 

ENVIRONMENTAL TEST RESULTS OF VARIOUS RICE VARIETIES IN RICE 
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Annotation. Based on the results of a three-year test of various rice varieties in three rice-

growing zones of the Kyzylorda region of the Republic of Kazakhstan, models of varieties have been 

developed for the formation of a rice assortment for each specific zone. On average, for 3 years of testing, 

the highest yield of the tested varieties was obtained in the southern and Central zones of the Kyzylorda 

region, where the average yield for all varieties was 6.0 and 5.71 t / ha, respectively (table 1). At the same 

time, the yield of the standard margin in all zones and arrays of the test was close to the average yield of 

all tested varieties. A significant increase in the yield of the standard margin (6.0 t / ha) by 0.74-0.84 t/ha 

was observed in the southern zone ï in the varieties Leader, Aisaule, Togusken 1 and Sulu Cheese, the 

above-mentioned varieties also distinguished themselves in the Central and Northern zones. The lowest 

yields (3.36-4.5 t/ha) were obtained from the ultra-ripe Aru variety. If you follow the recommendations 

for the formation of the rice assortment, conditions are created for the fullest possible realization of the 

potential of varieties in specific areas of rice planting. As a result, the yield and quality of rice will 

increase by at least 15-20%, which helps to increase the competitiveness of rice producers without any 

additional material costs. 

Key words: rice, variety, zone test, model of varieties 
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ɸʥʜʘʪʧʘ. ʄʘץʘʣʘʜʘ פʳʟʳʣʦʨʜʘ ʦʙʣʳʩʳʥʳש ʞʝʨʛʽʣʽʢʪʽ ʪʦʧʳʨʘץ-ʢʣʠʤʘʪ ʞʘסʜʘʡʳʥʘ 

ʙʝʡʽʤʜʝʣʛʝʥ, ʞʦסʘʨʳ ᴇʥʽʤʜʽ ʧʘʡʜʘʣʘʥʫסʘ ײʩʳʥʳʣסʘʥ ʞᴅʥʝ ʧʝʨʩʧʝʢʪʠʚʪʽ ʢװʨʽʰ ʩʦʨʪʪʘʨʳʥ ʘʥʳץʪʘʫ 

ʤʘץʩʘʪʳʥʜʘ ʞװʨʛʽʟʽʣʛʝʥ  ʵʢʦʣʦʛʠʷʣʳץ ʩʦʨʪʩʳʥʘʫ ʥᴅʪʠʞʝʣʝʨʽ  װʰ ʪװʨʣʽ ʘʣסʳ ʜʘץʳʣ ʙʦʡʳʥʰʘ 

ʢʝʣʪʽʨʽʣʛʝʥ. תʰ ʪװʨʣʽ ʘʣסʳ ʜʘץʳʣ ʪʦʧʳʨʘסʳʥʳײץ שʨʘʤʳʥʜʘסʳ ʛʠʜʨʦʣʠʟʜʝʥʛʝʥ  ʘʟʦʪ ʤᴇʣʰʝʨʽ (N-

NO3) ʢװʨʽʰʪʽʢ ʘʣסʳ ʜʘץʳʣʜʘ (20,5 ʤʛ/ʢʛ) ץʘʞʝʪʪʽ ʤᴇʣʰʝʨʜʝʥ ᴇʪʝ ʪᴇʤʝʥ ʙʦʣʩʘ, ʢᴇʧ ʞʳʣʜʳץ ʰᴇʧ 

 ʘʞʝʪʪʽ ʤᴇʣʰʝʨʜʝʥ ʪᴇʤʝʥ ʙʦʣʜʳ. ɿʝʨʪʪʝʫץ ʳʨʪʳʩʪʘ ï (34,6-31,1ʤʛ/ʢʛ)ץ ʳʨʪʳʩʳʥʜʘ ʞᴅʥʝ ʘʫʜʘʨʤʘץ

ʞװʨʛʽʟʽʣʛʝʥ 2018-2019 ʞʳʣʜʘʨʜʘסʳ  ʥᴅʪʠʞʝʣʝʨʽ ʙʦʡʳʥʰʘ ʢᴇʧ ʞʳʣʜʳץ ʰᴇʧ ץʳʨʪʳʩʳʥʜʘ ʄʘʨʞʘʥ 

ʙʘץʳʣʘʫʳʥʘʥ (76,5 ʪ/ʛʘ) 7 ʩʦʨʪʪʳ: ʃʘʩʪʦʯʢʘ, ʌʘʚʦʨʠʪ, ʇʘʨʪʥʝʨ, ʇʘʪʨʠʦʪ, ʇʦʣʝʚʠʢ, ʎʘʨʳʥ ʞᴅʥʝ 

ʉʪʘʥʠʯʥʳʡ ʙʦʣʩʘ, ɸʫʜʘʨʤʘ ץʳʨʪʳʩʳ ʙʦʡʳʥʰʘ: ʃʘʩʪʦʯʢʘ, ʌʘʚʦʨʠʪ, ʇʘʨʪʥʝʨ, ʎʘʨʳʥ ʞᴅʥʝ 

ʢװʨʽʰʪʽʢʪʝ: 2 ʩʦʨʪ: ʌʘʚʦʨʠʪ ʞᴅʥʝ ʇʘʨʪʥʝʨ (9,4ï11,3 ʮ/ʛʘ) ʝʜᴅʫʽʨ ʘʩʳʧ ʪװʩʪʽ. תʰ ʪװʨʣʽ ʘʣסʳ 

ʜʘץʳʣʜʳש ʦʨʪʘʰʘʩʳʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ, ʄʘʨʞʘʥ ʩʪʘʥʜʘʨʪʳʥʘʥ (69,3 ʮ/ʛʘ) 5 ʩʦʨʪ ï ʃʘʩʪʦʯʢʘ (6,3 

ʮ/ʛʘ), ʌʘʚʦʨʠʪ (11,7 ʮ/ʛʘ), ʇʘʨʪʥʝʨ (15,2 ʮ/ʛʘ), ʎʘʨʳʥ (5,4 ʮ/ʛʘ), ʇʘʪʨʠʦʪ (3,2 ʮ/ʛʘ) ʝʜᴅʫʽʨ ʘʩʳʧ 

ʪװʩʪʽ. תʰ ʪװʨʣʽ ʘʣסʳ ʜʘץʳʣʜʳש ʦʨʪʘʰʘ ʢᴇʨʩʝʪʢʽʰʽ ʙʦʡʳʥʰʘ ʰʝʪʝʣʜʽʢ ʩʦʨʪʪʘʨʜʘʥ ʝʨʝʢʰʝʣʝʥʛʝʥ 7 

ʩʦʨʪ ʽʰʽʥʝʥ ʞʦסʘʨʳ ᴇʥʽʤʜʽ 3 ʩʦʨʪץʘ: ʌʘʚʦʨʠʪ, ʇʘʨʪʥʝʨ ʞᴅʥʝ ʃʘʩʪʦʯʢʘ ʩʦʨʪʪʘʨʳʥʘ ʥʘʟʘʨ ʘʫʜʘʨʫ 

 ʘ ʙʝʡʽʤ ʢʝʣʝʜʽץץʳ ʦʩʳ ʘʡʤʘסʪʳץʟʘײ שʽʥʽשʘʨʳ ᴇʥʽʤʜʽ ᴅʨʽ ᴇʩʽʧ-ʜʘʤʫ ʢʝʟʝסʘʞʝʪ ᴇʡʪʢʝʥʽ ʞʦץ

ʂʽʣʪ ʩϺʟʜʝʨ: ʢϮʨʽʰ, ʩʦʨʪ, Ϻʥʽʤʜʽʣʽʢ, ʩʦʨʪʩʳʥʘʫ, ʙʝʡʽʤʜʽʣʽʢ, ʘʣϤʳ ʜʘϨʳʣ. 

 

ʂʽʨʽʩʧʝ. ʂװʨʽʰ ʘʩʘ ʙʘסʘʣʳ ʞʘʨʤʘʣʳץ ʜʘץʳʣ ʨʝʪʽʥʜʝ ᴅʣʝʤʥʽ110 ש-ʥʘʥ ʘʩʪʘʤ ʝʣʽʥʜʝ 

150 ʤʣʥ.ʛʘ ʞʫʳץ ʞʝʨʛʝ ʝʛʽʣʽʧ, ʦʥʳ90% ש-ʳ ɸʟʠʷʜʘ, 4%-ʳ ɸʤʝʨʠʢʘʜʘ, 2%-ʳ ɸʬʨʠʢʘʜʘ, 

4%-ʳ ʙʘʩץʘ ײץʨʳʣʳץʪʘʨʜʘ ᴇʩʽʨʽʣʝʜʽ [1,2]. פʳʟʳʣʦʨʜʘ ʦʙʣʳʩʳ ɸᴆʂ-ʥʽʥ ʜʘʤʳʪʫʜʳש 

ʘʫʤʘץʪʳץ ʙʘסʜʘʨʣʘʤʘʩʳʥ ʞװʟʝʛʝ ʘʩʳʨʫʜʳש ʪײʞʳʨʳʤʜʘʤʘʩʳʥʜʘ ʘʫʳʣʰʘʨʫʘʰʳʣʳסʳ 

ʜʘץʳʣʜʘʨʳ ʝʛʽʩʪʝʨʽ ʢᴇʣʝʤʽʥʜʝʛʽ ʢװʨʽʰ ʝʛʽʩʽʥʽװ שʣʝʩ ʩʘʣʤʘסʳʥ 2017 ʞʳʣסʳ 50,2%-ʜʘʥ 2022 

ʞʳʣʳ 40,6%-סʘ ʜʝʡʽʥ ʘʟʘʡʪʫ ʢᴇʟʜʝʣʛʝʥ. ʂʝʨʽʩʽʥʰʝ, ʢװʨʽʰʪʝʥ ʘʣʳʥʘʪʳʥ ʞʘʣʧʳ ᴇʥʽʤʜʽ 436,8 

ʤʳש ʪʦʥʥʘʜʘʥ 480,0 ʤʳש ʪʦʥʥʘסʘ ʜʝʡʽʥ ʘʨʪʪʳʨʫ ʞʦʩʧʘʨʣʘʥסʘʥ. ʆʩʳ ʤʘץʩʘʪץʘ ʞʝʪʫ 

ʞʦʣʳʥʜʘ ᴇʩʽʤʜʽʢ ʰʘʨʫʘʰʳʣʳסʳʥʳש, ʦʥʳש ʽʰʽʥʜʝ ʢװʨʽʰ ʰʘʨʫʘʰʳʣʳסʳʥʳש, ʤᴅʩʝʣʝʣʝʨʽʥ 

ʰʝʰʫʜʝ, ʦʥʳש ᴇʥʽʤʜʽʣʽʛʽʥ, ʨʝʩʫʨʩװʥʝʤʜʝʛʽʰʪʽʛʽ ʤʝʥ ʨʝʥʪʘʙʝʣʴʜʽʣʽʛʽʥ ʪײʨʘץʪʳ ʘʨʪʪʳʨʫʜʘ 

ʞʘשʘ ʩʦʨʪʪʘʨʜʳ ʰʳסʘʨʳʧ, ᴇʥʜʽʨʽʩʢʝ ʝʥʛʽʟʫʜʽש ʤʘשʳʟʳ ᴇʪʝ ʟʦʨ. ʉʦʥʜʳץʪʘʥ פʳʟʳʣʦʨʜʘ 

ʦʙʣʳʩʳʥʜʘסʳ ʥʝʛʽʟʛʽ ʜʘץʳʣ ï ʢװʨʽʰʪʽש ᴇʥʽʤʜʽʣʽʛʽʥ װʥʝʤʽ ʘʨʪʪʳʨʳʧ ʦʪʳʨʫ װʰʽʥ ʩʦʨʪ 

ʘʣʤʘʩʪʳʨʫ ʞᴅʥʝ ʩʦʨʪ ʞʘשʘʨʪʫ ʞײʤʳʩʪʘʨʳ  ʜʝʨ ʢʝʟʽʥʜʝ ʞװʨʛʽʟʽʣʽʧ ʪײʨʫʳ ʪʠʽʩ. ʂװʨʽʰ 

ᴇʥʜʽʨʽʩʽʥʜʝ ʪײʨʘץʪʳ ʞʦסʘʨʳ ᴇʥʽʤ ʘʣʫ ʪʽʢʝʣʝʡ ʩʦʨʪץʘ ʙʘʡʣʘʥʳʩʪʳ. ʉʦʥʜʳץʪʘʥ 

 ʨʽʰ ʩʦʨʪʪʘʨʳʥװʜʘʡʳʥʘ ʙʝʡʽʤʜʝʣʛʝʥ ʢסʵʢʩʪʨʝʤʘʣʴʜʳ ʞʘ שʽʨʽʥʽשɸʨʘʣ ᴇ  שʩʪʘʥʥʳץʘʟʘפ

ᴇʥʜʽʨʽʩʢʝ ʝʥʛʽʟʫʜʽש ʤʘשʳʟʳ ʟʦʨ. ʉʦʨʪ ʞʘʨʤʘ ʩʘʧʘʩʳ ʤʝʥ ᴇʥʽʤʜʽʣʽʛʽ ʞʦסʘʨʳ, ᴇשʽʨʜʽש 

 ʳʤץײʘʪʘʨ, ʩʝʣʝʢʮʠʷ ʞᴅʥʝ ʪץ ʜʘʡʣʘʨʳʥʘ ʪᴇʟʽʤʜʽ ʙʦʣʫʳ ʪʠʽʩ [3]. ʉʦʥʳʤʝʥסʦʣʘʡʩʳʟ ʞʘץ

mailto:kurmanbek.bakiruly@bk.ru
https://orcid.org/0000-0002-9365-6687
mailto:almaskurbanbaev@mail.ru
https://orcid.org/0000-0003-3976-6970
mailto:karlygash_a_s@mail.ru
https://orcid.org/0000-0003-2258-0512
mailto:samatbotayev@mail.ru
https://orcid.org/0000-0002-0776-9125
mailto:tangatarovdulat@mail.ru
https://orcid.org/0000-0003-3252-1321
mailto:Gaziz.kenzheev.93@bk.ru
https://orcid.org/0000-0001-6308-1782


37 

 

ʰʘʨʫʘʰʳʣʳסʳ ʞײʤʳʩʪʘʨʳʥʜʘ ʞʦסʘʨʳ ᴇʥʽʤʜʽ, ʪʳשʘʡʪץʳʰʪʘʨʜʳ ʪʠʽʤʜʽ ʧʘʡʜʘʣʘʥʘʪʳʥ, 

ʜᴅʥʜʝʨʽʥʽש ʪʝʭʥʦʣʦʛʠʷʣʳץ ץʘʩʠʝʪʪʝʨʽ ʥʝײסʨʣʳʤ ʞʦסʘʨʳ ʩʦʨʪʪʘʨʜʳ ʪʘשʜʘʧ ʘʣʳʧ, ʦʣʘʨʜʳש 

ʪץײʳʤʜʳץ ʩʘʧʘʩʳʥ ʞᴅʥʝ ʩʦʨʪʪʳץ ʪʘʟʘʣʳסʳʥ ʩʘץʪʘʫ ʞᴅʥʝ ʞʘץʩʘʨʪʫ ʙװʛʽʥʛʽ ʪʘשʥʳש ʙʘʩʪʳ 

ʤʽʥʜʝʪʪʝʨʽʥʽש ʙʽʨʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʆʩʳʥʜʘʡ ᴇʟʝʢʪʽ ʤᴅʩʝʣʝʥʽ ʰʝʰʫ ʤʘץʩʘʪʳʥʜʘ 2015-2017 

ʞʳʣʜʘʨ ʘʨʘʣʳסʳʥʜʘ ʨʝʩʧʫʙʣʠʢʘʤʳʟʜʳש ʢװʨʽʰ ᴇʩʽʨʝʪʽʥ ʘʡʤʘץʪʘʨʳʥʜʘ ʦʥʳש ʽʰʽʥʜʝ 

ɸʣʤʘʪʳ ʦʙʣʳʩʳʥʳש ɸץʜʘʣʘ ʞᴅʥʝ פʘʨʘʪʘʣ ʘʣץʘʧʪʘʨʳʥʜʘ ʢװʨʽʰʪʽש ʦʪʘʥʜʳץ ʞᴅʥʝ ʰʝʪʝʣʜʽʢ 

ʩʦʨʪʪʘʨʳʥʘ ʵʢʦʣʦʛʠʷʣʳץ ʩʦʨʪʩʳʥʘʫ ʞװʨʽʟʽʣʽʧ, ʩʦʣ ʘʣץʘʧʪʘʨסʘ ʘʨʥʘʣסʘʥ ʢװʨʽʰ 

ʩʦʨʪʪʘʨʳʥʳש ʤʦʜʝʣʽ ʞʘʩʘʣʜʳ [4]. 

ɿʝʨʪʪʝʫ ʤʘʪʝʨʠʘʣʜʘʨʳ ʤʝʥ ᴅʜʽʩʪʝʤʝʩʽ 

ɿʝʨʪʪʝʫʣʝʨ 2018-2019 ʞ.ʞ. çʓ. ɾʘץʘʝʚ ʘʪʳʥʜʘסʳ פʘʟʘץ ʢװʨʽʰ ʰʘʨʫʘʰʳʣʳסʳ 

 .ʨʛʽʟʽʣʜʽװʳʥʜʘ ʞסʪᴅʞʽʨʠʙʝ ʰʘʨʫʘʰʳʣʳ שʳʣʳʤʠ-ʟʝʨʪʪʝʫ ʠʥʩʪʠʪʫʪʳè ɾʐʉ-ʥʽס

ʊᴅʞʽʨʠʙʝʣʝʨ װʰ ʪװʨʣʽ ʘʣסʳ ʜʘץʳʣʜʘʥ ʢʝʡʽʥ- ʢװʨʽʰʪʽʢ, ʢᴇʧ ʞʳʣʜʳץ ʰᴇʧ ץʳʨʪʳʩʳ  ʞᴅʥʝ 

ʘʫʜʘʨʤʘ ץʳʨʪʳʩʳʥʘʥ ʢʝʡʽʥ ʦʨʥʘʣʘʩʪʳʨʳʣʜʳ.  

ɿʝʨʪʪʝʫ ʞײʤʳʩʪʘʨʳʥ ʞװʨʛʽʟʫ ʙʘʨʳʩʳʥʜʘ ʢʝʣʝʩʽ ʩʝʨʪʠʬʠʢʘʪʪʘʣסʘʥ ᴅʜʽʩʪʝʨ 

ʧʘʡʜʘʣʘʥʳʣʜʳ. ʊᴅʞʽʨʠʙʝʜʝʛʽ ᴅʨʙʽʨ 20 ʤ
2
 ʤᴇʣʪʝʢʢʝ ʪץײʳʤʜʳ ʰʘʰʳʨʘʪʳʧ ʩʝʙʫ ᴅʜʽʩʽʤʝʥ 

ʪץײʳʤ ʩʝʙʽʣʜʽ. ʄᴇʣʪʝʢʪʝʨ ʨʝʥʜʦʤʠʟʘʮʠʷ ᴅʜʽʩʽʤʝʥ 3 ʨʝʪ ץʘʡʪʘʣʘʥʳʧ, 2 ʞʦʣʘץץʘ 

ʦʨʥʘʣʘʩʪʳʨʳʣʜʳ. ʄᴇʣʪʝʢʪʝʨ ʘʨʘʩʳʥʜʘסʳ ץʦʨסʘʥʳʩ ʘʣʘשʳ 0,4 ʤ, ʞʦʣʘץʪʘʨ ʘʨʘʩʳ 0,6 ʤ. 

[5,6]. ɸʛʨʦʪʝʭʥʠʢʘʣʳץ ʰʘʨʘʣʘʨ ʞʘʣʧʳ ץʘʙʳʣʜʘʥסʘʥ ᴅʜʽʩʪʝʤʝʣʝʨ ʙʦʡʳʥʰʘ ʞװʨʛʽʟʽʣʜʽ [7]. 

ʊᴅʞʽʨʠʙʝʛʝ ʘʨʦʪʝʭʥʠʢʘʣʳץ ʽʩ-ʰʘʨʘʣʘʨ ʞʘʣʧʳ ץʘʙʳʣʜʘʥסʘʥ ᴅʜʽʩʪʝʤʝ ʙʦʡʳʥʰʘ 

ʞװʨʛʽʟʽʣʜʽ. ʊᴅʞʽʨʠʙʝ ʞװʟʽʥʜʝ ᴇʩʽʤʜʽʢʪʝʨʜʽש ʜʘʤʫ ʢʝʟʝשʜʝʨʽ ʙʦʡʳʥʰʘ ʬʝʥʦʣʦʛʠʷʣʳץ 

ʙʘץʳʣʘʫ, ᴇʩʽʤʜʽʢʪʝʨʜʽש ʪʳסʳʟʜʳסʳʥ ʝʩʝʧʢʝ ʘʣʫ, ʞʝʨ ʪʝʣʽʤʥʽ5 ש ʥװʢʪʝʩʽʥʜʝ ʪʦʧʳʨʘץ 

ʩʳʥʘʤʘʣʘʨʳʥ ʘʣʳʥʳʧ ʞᴅʥʝ ʦʣʘʨסʘ ʘʛʨʦʭʠʤʠʷʣʳץ ʪʘʣʜʘʫ, ʙʠʦʤʝʪʨʠʷʣʳץ ʪʘʣʜʘʫ װʰʽʥ ᴅʨ 

ʙᴇʣʽʢʪʝʥ 10 ᴇʩʽʤʜʽʢʪʝʥ ʘʣʳʥʳʧ, ʞװʨʛʽʟʽʣʜʽ [8]. ɾװʨʛʽʟʽʣʛʝʥ ʟʝʨʪʪʝʫʣʝʨ ʪʦʧʳʨʘץ ʢʣʠʤʘʪ 

ʞʘסʜʘʡʳʥʘ ʪᴇʟʽʤʜʽ, ʦʨʪʘʰʘ ʝʨʪʝ ʞᴅʥʝ ʦʨʪʘʰʘ ʤʝʨʟʽʤʜʝ ʧʽʩʝʪʽʥ 16 ʰʝʪʝʣʜʽʢ (ʈʝʩʝʡʜʽ11 - ש, 

ʀʨʘʥʥʳ3 - ש, ᴆʟʙʝʢʩʪʘʥʥʳ2 - ש) ʢװʨʽʰ ʩʦʨʪʪʘʨʳʥʘ ʵʢʦʣʦʛʠʷʣʳץ ʩʳʥʘץʪʘʥ ᴇʪʫʽʥʽש  

ʥᴅʪʠʞʝʩʽʥʜʝ, ᴇʥʽʤʜʽʣʽʛʽ ʞᴅʥʝ ʙʘʩץʘ ʢʝʰʝʥʜʽ ʰʘʨʫʘʰʳʣʳײץ-ץʥʜʳ ʙʝʣʛʽʣʝʨʽ ʙʦʡʳʥʰʘ 

ʝʨʝʢʰʝʣʝʥʛʝʥ ʈʝʩʝʡʜʽ7 ש ʩʦʨʪʳ ʽʨʽʢʪʝʣʽʥʽʧ ʘʣʳʥʜʳ. 

ɿʝʨʪʪʝʫ ʥʳʩʘʥʳ ʨʝʪʽʥʜʝ: ʞʝʨʛʽʣʽʢʪʽ ʄʘʨʞʘʥ ʩʦʨʪʳ; ʰʝʪʝʣʜʽʢ ʩʦʨʪʪʘʨʜʘʥ ʈʝʩʝʡʜʽϬ 

ʃʘʩʪʦʯʢʘ, ʌʘʚʦʨʠʪ, ʇʘʨʪʥʝʨ, ʇʘʪʨʠʦʪ, ʇʦʣʝʚʠʢ, ʎʘʨʳʥ, ʉʪʘʥʠʯʥʳʡ  ʩʦʨʪʳ 

ʟʝʨʪʪʝʣʽʥʜʽ. 

ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ ʞᴅʥʝ ʦʣʘʨʜʳ ʪʘʣץʳʣʘʫ 

ʂװʨʽʰʪʝʥ ʞʦסʘʨʳ ᴇʥʽʤ ʘʣʫסʘ ᴅʩʝʨ ʝʪʫʰʽ  ʬʘʢʪʦʨʣʘʨʜʳש ʙʽʨʽ ʪʦʧʳʨʘײץ ץʥʘʨʣʳʣʳסʳ 

ʝʢʝʥʽ ʙʝʣʛʽʣʽ. ɼʘʣʘʣʳץ ʪᴅʞʽʨʠʙʝ ʦʨʥʘʣʘʩץʘʥ ʪᴅʞʽʨʠʙʝʣʽʢ ʞʝʨ ʪʝʣʽʤʽʥʽש ʪʦʧʳʨʘסʳ: 

ʰʘʣסʳʥʜʳץ-ʙʘʪʧʘץʪʳ, ʦʨʪʘʰʘ ʩʘʟʜʳ ʞᴅʥʝ ײץʨʘʤʳ ʙʦʡʳʥʰʘ ʪᴅʞʽʨʠʙʝ ʞʝʨ ʪʝʣʽʤʽʥʽש 

ʪʦʧʳʨʘסʳ, ײץʥʘʨʣʳʣʳסʳ ʪᴇʤʝʥ ʪʦʧʳʨʘץץʘ ʞʘʪʘʜʳ. ᴆʡʪʢʝʥʽ ʪᴇʤʝʥʜʝʛʽ ʢʝʩʪʝ 1-ʜʝ 

ʢᴇʨʩʝʪʽʣʛʝʥʜʝʡ ʪʦʧʳʨʘץʪʳײץ שʨʘʤʳʥʜʘ ץʘʨʘʰʽʨʽʥʜʽʥʽש ʤᴇʣʰʝʨʽ ᴇʪʝ ʪᴇʤʝʥ. תʰ ʪװʨʣʽ ʘʣסʳ 

ʜʘץʳʣ ʪʦʧʳʨʘסʳʥʳײץ שʨʘʤʳʥʜʘסʳ ʙʽʨʜʝʡ ʢʘʣʠʡ (ʂ2ʆ) ʤᴇʣʰʝʨʽ (195ʤʛ/ʢʛ) ʪᴇʤʝʥ ʙʦʣʜʳ.  

 

ʂʝʩʪʝ 1ïɿʝʨʪʪʝʫ ʞϮʨʛʽʟʽʣʛʝʥ Ϯʰ ʪϮʨʣʽ ʘʣϤʳ ʜʘϨʳʣ ʞʝʨ ʪʝʣʽʤʽʥʽϬ ʪʦʧʳʨʘϤʳʥʳϬ 

ʘʛʨʦʭʠʤʠʷʣʳϨ ʩʠʧʘʪʪʘʤʘʩʳ, 2019ʞ 
ʊʦʧʳʨʘץ 

ʪʝʨʝשʜʽʛʽ,ʩʤ 
 %,ʘʨʘʰʽʨʽʥʜʽפ

P2O5, 

ʤʛ/ʢʛ 

ʂ2ʆ 

ʤʛ/ʢʛ 

N-NO3, 

ʤʛ/ʢʛ 
ʨʅ 

ʢװʨʽʰʪʽʢ 

0-25 0,680 15,5 195 20,5 8,3 

ʢᴇʧ ʞʳʣʜʳץ ʰᴇʧ ץʳʨʪʳʩʳʥʜʘ 

0-25 1,09 18,7 195 34,6 7,8 

ʘʫʜʘʨʤʘ ץʳʨʪʳʩʳʥʜʘ 

0-25 0,975 19,8 195 31,1 8,1 

ɻʠʜʨʦʣʠʟʜʝʥʛʝʥ  ʘʟʦʪ ʤᴇʣʰʝʨʽ (N-NO3) ʢװʨʽʰʪʽʢ ʘʣסʳ ʜʘץʳʣʜʘ (20,5 ʤʛ/ʢʛ) ᴇʪʝ ʪᴇʤʝʥ 

ʙʦʣʩʘ, ʢᴇʧ ʞʳʣʜʳץ ʰᴇʧ ץʳʨʪʳʩʳʥʜʘ ʞᴅʥʝ ʘʫʜʘʨʤʘ ץʳʨʪʳʩʪʘ (34,6-31,1ʤʛ/ʢʛ) ʪᴇʤʝʥ 

ʙʦʣʜʳ.  ɾʳʣʞʳʤʘʣʳ ʬʦʩʬʦʨ ʤᴇʣʰʝʨʽ-ʢװʨʽʰʪʽʢʪʝ- (15,5ʤʛ/ʢʛ) ʪᴇʤʝʥ ʙʦʣʩʘ, ץʘʣסʘʥ ʝʢʽ 
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ʘʣסʳ ʜʘץʳʣʜʘ (18,7-19,8) ʦʨʪʘʰʘ ʙʦʣʜʳ. ʢװʨʽʰʪʽʢ ʞᴅʥʝ ʘʫʜʘʨʤʘ ץʳʨʪʳʩʳʥʳש ʪʦʧʳʨʘץ ʨʅ 

ïr  (8,3-8,1) ʩʽʣʪʽʣʽ ʙʦʣʩʘ, ʢᴇʧʞʳʣʜʳץ ʰᴇʧ ץʳʨʪʳʩʳʥʜʘ (7,8) ᴅʣʩʽʟ ʩʽʣʪʽʣʽ ʙʦʣʜʳ.   

ɿʝʨʪʪʝʫ ʞװʨʛʽʟʽʣʛʝʥ ʞʳʣʜʘʨʜʘסʳ (2018-2019ʞʞ.) ʢװʨʽʰʪʽש ᴇʩʽʧ-ʜʘʤʫ ʢʝʟʝשʽʥʜʝʛʽ ʝʢʽ 

ʞʳʣʜʳץ ʦʨʪʘʰʘ ʪᴅʫʣʽʢʪʽʢ ʘʫʘ ʪʝʤʧʝʨʘʪʫʨʘʩʳʥ ʦʨʪʘʰʘ ʢᴇʧʞʳʣʜʳץʧʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ, 

ʢװʨʽʰʪʽש ʢᴇʢʪʝʧ ʰʳסʫ ʢʝʟʝשʽʥʜʝ ʤʘʤʳʨ ʘʡʳʥʳש ʝʢʽʥʰʽ-װʰʽʥʰʽ ʦʥʢװʥʜʽʛʽʥʜʝ ʦʨʪʘʰʘ ʘʫʘ 

ʪʝʤʧʝʨʘʪʫʨʘʩʳ +21,9 - 22,9Áʉ ʙʦʣʳʧ ʢᴇʧʞʳʣʜʳץ ʦʨʪʘʰʘ ʪʝʤʧʝʨʘʪʫʨʘʜʘʥ - 3,1Áʉ ʪᴇʤʝʥ 

ʙʦʣʜʳ.  ɸʣ, ʢװʨʽʰʪʽש ʤʘʩʘץʪʘʥʘ ʙʘʩʪʘסʘʥʜʘ, ʷסʥʠ ʰʽʣʜʝ װʰʽʥʰʽ ʞᴅʥʝ ʪʘʤʳʟ ʙʽʨʽʥʰʽ 

ʦʥʢװʥʜʽʛʽʥʜʝ ʦʨʪʘʰʘ +28,8 ï 29,9Áʉ ʘʨʘʣʳסʳʥʜʘ ʙʦʣʳʧ, ʢᴇʧʞʳʣʜʳץʧʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ, 

ʦʨʪʘʰʘ -6,7 Áʉ ʪᴇʤʝʥ ʙʦʣʜʳ (ʉʫʨʝʪ 1).  

 

 
 

ʉʫʨʝʪ 1ï ɿʝʨʪʪʝʫ ʞװʨʛʽʟʽʣʛʝʥ (2018-2019ʞ.) ʞʳʣʜʘʨʜʘסʳ ʦʨʪʘʰʘ ʢᴇʧʞʳʣʜʳץʧʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘסʳ 

ʦʨʪʘʰʘ ʪᴅʫʣʽʢʪʽʢ ʘʫʘ ʪʝʤʧʝʨʘʪʫʨʘʩʳ,Áʉ 
 

ʂװʨʽʰʪʽש ʪʦʣʳץ ʧʽʩʽʧ ʞʝʪʽʣʫ ʢʝʟʝשʽʥʜʝ ï ץʳʨʢװʡʝʢ ʘʡʳʥʜʘ ʦʨʪʘʰʘ ʘʫʘ 

ʪʝʤʧʝʨʘʪʫʨʘʩʳ ʦʨʪʘʰʘ +17,8 - 20,5Áʉ ʘʨʘʣʳסʳʥʜʘ  ʙʦʣʩʘ, ʢᴇʧʞʳʣʜʳץʧʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ, -

6,6; -10,7Áʉ ʪᴇʤʝʥ ʙʦʣʜʳ [9]. 

ɿʝʨʪʪʝʫ ʞװʨʛʽʟʽʣʛʝʥ 2018-2019 ʞʳʣʜʘʨʜʘסʳ  ʥᴅʪʠʞʝʣʝʨ  ʪᴇʤʝʥʜʝʛʽ ʢʝʩʪʝ 2-ʜʝ 

ʢᴇʨʩʝʪʽʣʛʝʥ. ʂᴇʧ ʞʳʣʜʳץ ʰᴇʧ ץʳʨʪʳʩʳʥʜʘ ʄʘʨʞʘʥ ʙʘץʳʣʘʫʳʥʘʥ (76,5 ʪ/ʛʘ) 7 ʩʦʨʪʪʳ: 

ʃʘʩʪʦʯʢʘ, ʌʘʚʦʨʠʪ, ʇʘʨʪʥʝʨ, ʇʘʪʨʠʦʪ, ʇʦʣʝʚʠʢ, ʎʘʨʳʥ ʞᴅʥʝ ʉʪʘʥʠʯʥʳʡ ʙʦʣʩʘ, ɸʫʜʘʨʤʘ 

 ʨʽʰʪʽʢʪʝ: 2 ʩʦʨʪ: ʌʘʚʦʨʠʪװʳʨʪʳʩʳ ʙʦʡʳʥʰʘ: ʃʘʩʪʦʯʢʘ, ʌʘʚʦʨʠʪ, ʇʘʨʪʥʝʨ, ʎʘʨʳʥ ʞᴅʥʝ ʢץ

ʞᴅʥʝ ʇʘʨʪʥʝʨ (9,4ï11,3 ʮ/ʛʘ) ʝʜᴅʫʽʨ ʘʩʳʧ ʪװʩʪʽ. תʰ ʪװʨʣʽ ʘʣסʳ ʜʘץʳʣʜʳש ʦʨʪʘʰʘʩʳʥ 

ʩʘʣʳʩʪʳʨסʘʥʜʘ, ʄʘʨʞʘʥ ʩʪʘʥʜʘʨʪʳʥʘʥ (69,3 ʮ/ʛʘ) 5 ʩʦʨʪ ï ʃʘʩʪʦʯʢʘ (6,3 ʮ/ʛʘ), ʌʘʚʦʨʠʪ 

(11,7 ʮ/ʛʘ), ʇʘʨʪʥʝʨ (15,2 ʮ/ʛʘ), ʎʘʨʳʥ (5,4 ʮ/ʛʘ), ʇʘʪʨʠʦʪ (3,2 ʮ/ʛʘ) ʝʜᴅʫʽʨ ʘʩʳʧ ʪװʩʪʽ. 

2019 ʞʳʣʳ ʩʳʥʘʣסʘʥ ʩʦʨʪʪʘʨʜʳש ᴇʥʽʤʜʽʣʽʛʽʥ 2018 ʞʳʣʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ ʝʜᴅʫʽʨ 

ʪᴇʤʝʥ ʙʦʣסʘʥʳʥ ʢʝʩʪʝ 2-ʜʝʥ ʢᴇʨʫʛʝ ʙʦʣʘʜʳ. ʄᴅʩʝʣʝʥ, ʄʘʨʞʘʥ ʩʦʨʪʳʥʳש ᴇʥʽʤʜʽʣʽʛʽ (69,3 

ʮ/ʛʘ) װʰ ʪװʨʣʽ ʘʣסʳ ʜʘץʳʣʜʘ ʦʨʪʘʰʘ ʢᴇʨʩʝʪʢʽʰʽ 2018 ʞʳʣʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ  ʮ/ʛʘ ʪᴇʤʝʥ 

ʙʦʣʜʳ. ɼᴅʣ ʦʩʳʥʜʘʡ ʢᴇʨʽʥʽʩ ʙʘʨʣʳץ ʩʦʨʪʪʘʨ ʤʝʥ ʘʣסʳ ʜʘץʳʣʜʘʨʜʘ ʙʘʡץʘʣʜʳ. ɹײʣ ʢװʨʽʰ 

ᴇʩʽʤʜʽʢʪʝʨʽʥʽש ʛװʣʜʝʥʫ ʢʝʟʝשʽʥʜʝ  ʩʫʘʨʫ ʢʝʟʽʥʜʝ ʩʫʤʝʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫʜʝʛʽ װʟʽʣʽʩʪʝʨʛʝ 

ʙʘʡʣʘʥʳʩʪʳ 2019 ʞʳʣסʳ ᴇʥʽʤ ʪᴇʤʝʥ ʙʦʣʜʳ. ʆʩʳסʘʥ ץʘʨʘʤʘʩʪʘʥ, װʰ ʘʣסʳʜʘ ʙʘʨʣʳץ ᴅʨ 

ʪװʨʣʽ ʩʦʨʪʪʘʨʜʳש ᴇʥʽʤʜʽʣʽʢ ʢᴇʨʩʝʪʢʽʰʪʝʨʽ 2018 ʞʳʣʜʳש ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥʝ ץײʩʘʩ ʙʦʣʜʳ. 

ʉʪʘʥʜʘʨʪ ʄʘʨʞʘʥʥʳ(25,0%) ש ʪץײʳʤ ʜʘʣʘʣʳץ ᴇʥʛʽʰʪʽʛʽʥʝʥ ʎʘʨʳʥ ʩʦʨʪʳʥʳש ʪץײʳʤ 

ᴇʥʛʽʰʪʽʛʽ סʘʥʘ (28,1%) ʞʦסʘʨʳ ʙʦʣʩʘ, ʘʣ ץʘʣסʘʥ ʩʦʨʪʪʘʨʜʳש ʪץײʳʤ ᴇʥʛʽʰʪʽʛʽ ʪᴇʤʝʥ ʙʦʣʜʳ. 

ɹʘʨʣʳץ ʝʨʝʢʰʝʣʝʥʛʝʥ ʩʦʨʪʪʘʨʜʳש ʞʳסʳʣסʳʰʪʳסʳ (9 ʙʘʣʣ), ʪᴇʛʽʣʛʽʰʪʽʛʽ (3 ʙʘʣʣ) ʞᴅʥʝ 

ʘʫʨʫסʘ ʪᴇʟʽʤʜʽʣʽʛʽ (0 ʙʘʣʣ) ʙʽʨʜʝʡ ʙʦʣʜʳ [10-14]. ɾʝʨʛʽʣʽʢʪʽ ʩʪʘʥʜʘʨʪ  ʄʘʨʞʘʥ ʩʦʨʪʳʥʳש 

 

I II III I II III I II III I II III I II III

˸͊ͣ·ͪ ˸͊ͯͫ·ͣ ͔̊͒͜͡ ́͊ͣ·͘ ·ͪ͟ ͚͔͟ 

2018 17,7 20,2 22,8 23 26,6 29,6 32,2 31,5 29,4 29,8 26,9 23,4 18,4 19,9 17,7

2019 18,1 23,7 23 24,6 25,7 30,4 30,3 33,5 30,4 27,9 24,4 23,6 17,2 21,1 19,6

н ͗·͒͡·  ͦͪͭ͊΄͊ 17,9 21,9 22,9 23,8 26,1 30 31,2 32,5 29,9 28,8 25,6 23,5 17,8 20,5 18,6

˴ ͨ͗·͒͡·   27,1 25 34,7 34,8 36,4 37,1 36,9 35,3 36,7 35,4 35,5 33,8 28,5 27 25,4
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ʂʝʩʪʝ 2 ï ɿʝʨʪʪʝʫ ʞװʨʛʽʟʽʣʛʝʥ װʰ ʪװʨʣʽ ʘʣסʳ ʜʘץʳʣʜʘסʳ ʰʝʪʝʣʜʽʢ ʞᴅʥʝ ʦʪʘʥʜʳץ ʢװʨʽʰ ʩʦʨʪʪʘʨʳʥʳש ᴇʥʽʤʜʽʣʽʛʽ, ʮ/ʛʘ 

 

ʉʦʨʪ ʘʪʘʫʳ ʐʳסʫ ʪʝʛʽ 

 

ᴆʥʽʤʜʽʣʽʢ, ʮ/ʛʘ 

 

 

ɸʣסʳ ʜʘץʳʣ 

 

ʦʨʪʘʰʘ  

ʢᴇʨʩʝʪʢʽʰ 

 ʦʩʳʤʰʘץ

ᴇʥʽʤ 

 

ʢᴇʧ ʞʳʣʜʳץ ʰᴇʧʪʝʨ  

 
ʢװʨʽʰʪʽʢ 

 

 ʳʨʪʳʩʳץ

 

ʘʫʜʘʨʤʘ ץʳʨʪʳʩʳ 

 

2018 2019 ʦʨʪʘʰʘ 2018 2019 ʦʨʪʘʰʘ 2018 2019 ʦʨʪʘʰʘ 

  ʄʘʨʞʘʥ st פʘʟʘץʩʪʘʥ 85,0 68,0 76,5 78,0 64,5 71,3 62,5 58,0 60,3 69,3 Ñ0,0 

ʃʘʩʪʦʯʢʘ ʈʝʩʝʡ 100,1 82,3 91,2 75,8 71,2 73,5 64,2 60,5 62,4 75,7 +6,3 

ʌʘʚʦʨʠʪ ʈʝʩʝʡ 90,7 85,5 88,1 82,8 78,5 80,7 76,2 72,2 74,2 81,0 +11,7 

ʇʘʨʪʥʝʨ ʈʝʩʝʡ 101,2 88,2 94,7 84,2 81,0 82,6 78,2 74,5 76,4 84,6 +15,2 

ʇʘʪʨʠʦʪ ʈʝʩʝʡ 94,0 76,7 85,4 77,5 65,8 71,7 62,4 58,8 60,6 72,5 +3,2 

ʇʦʣʝʚʠʢ ʈʝʩʝʡ 90,2 72,5 81,4 71,0 62,0 66,5 65,6 58,2 61,9 69,9 +0,6 

ʎʘʨʳʥ ʈʝʩʝʡ 98,3 80,0 89,2 75,5 70,5 73,0 64,2 60,0 62,1 74,8 +5,4 

ʉʪʘʥʠʯʥʳʡ ʈʝʩʝʡ 90,3 75,5 82,9 69,5 62,2 65,9 63,5 60,5 62,0 70,3 +0,9 

ɽʊʄɸ0,5 3,6 2.5 3,6 3.2  
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ᴇʩʽʧ ʜʘʤʫ ײʟʘץʪʳסʳ 109 ʢװʥ ʙʦʣʩʘ, ʙʘʩץʘ ʰʝʪʝʣʜʽʢ ʢװʨʽʰ ʩʦʨʪʪʘʨʳʥʜʘ 110-115 ʢװʥ 

ʘʨʘʣʳסʳʥʘ ʜʝʡʽʥ ʙʦʣʜʳ (ʂʝʩʪʝ 3). 

 

ʂʝʩʪʝ 3ï ʕʢʦʣʦʛʠʷʣʳץ ʩʦʨʪʩʳʥʘʫʜʘ ʝʨʝʢʰʝʣʝʥʛʝʥ ʢװʨʽʰ ʩʦʨʪʪʘʨʳʥʳש ʝʢʽ ʞʳʣʜʳץ 

ʦʨʪʘʰʘ (2018-2019 ʞ) ʰʘʨʫʘʰʳʣʳץ ï ʙʠʦʣʦʛʠʷʣʳץ ʩʠʧʘʪʪʘʤʘʣʘʨʳ 

ʂᴇʨʩʝʪʢʽʰʪʝʨ 

ʉʦʨʪ ʘʪʘʫʳ 
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ᴆʥʽʤʜʽʣʽʛʽ, ʮ/ʛʘ 69,3 75,7 81,0 84,6 72,5 69,9 74,8 70,3 

ɼʘʣʘʣʳץ ᴇʥʛʽʰʪʽʢ (ʦʨʪʘʰʘ), % 25,0 20,7 21,2 20,1 23,4 21,0 28,1 17,6 

ɾʳסʳʣסʳʰʪʳסʳ, ʙʘʣʣ 9 9 9 9 9 9 9 9 

ʊᴇʛʽʣʛʽʰʪʽʛʽ, ʙʘʣʣ 3 3 3 3 3 3 3 3 

ɸʫʨʫסʘ ʪᴇʟʽʤʜʽʣʽʛʽ, ʙʘʣʣ 0 0 0 0 0 0 0 0 

ᴆʩʽʧ-ʜʘʤʫ ʢʝʟʝשʽ, ʢװʥ 109 112 110 111 113 112 113 115 

ɾʘʨʤʘʣʳסʳ, % 64,6 62,6 67,9 70,4 66,5 66,1 67,8 63,9 

ɹװʪʽʥ  ʜᴅʥʜʽʣʽʛʽ, % 58,1 58,1 62,0 69,0 53,6 60,2 64,1 57,2 

ʐʳʥʳʪװʩʪʽʣʽʛʽ, % 93,8 96,5 98,8 97,5 97,8 98,1 82,0 77,3 

1000 ʜᴅʥ ʩʘʣʤʘסʳ, ʛ 33,1 30,8 32,3 30,3 30,9 28,8 27,8 26,6 

 

 ʉʪʘʥʜʘʨʪ ʄʘʨʞʘʥʥʳ(64,6%) ש ʞʘʨʤʘʣʳסʳʥʘʥ ʃʘʩʪʦʯʢʘ (62,6), ʉʪʘʥʠʯʥʳʡ (63,9) 

ʩʦʨʪʪʘʨʳ ʪᴇʤʝʥ ʙʦʣʩʘ, ץʘʣסʘʥ ʩʦʨʪʪʘʨʜʳש ʞʘʨʤʘʣʳסʳ 1,5-5,8% ʞʦסʘʨʳ ʙʦʣʜʳ. ɹװʪʽʥ 

ʜᴅʥʜʽʣʽʛʽ ʢʝʣʝʨ ʙʦʣʩʘץ ʩʪʘʥʜʘʨʪ ʄʘʨʞʘʥʥʘʥ (58,1) ʌʘʚʦʨʠʪ, ʇʘʨʪʥʝʨ ʞᴅʥʝ ʎʘʨʳʥ 

ʩʦʨʪʪʘʨʳ 3,9 - 10,9% ʞʦסʘʨʳ ʙʦʣʜʳ. 

ɽʢʽ (2018-2019) ʞʳʣʜʳץ ʦʨʪʘʰʘ ʙʠʦʤʝʪʨʠʷʣʳץ ʪʘʣʜʘʫʜʘʥ  ʘʣʳʥסʘʥ ʤᴅʣʽʤʝʪ 

ʢᴇʨʩʝʪʢʽʰʪʝʨʽ ʙʦʡʳʥʰʘ  ʰʝʪʝʣʜʽʢ ʩʦʨʪʪʘʨʜʳ ʙʽʨ-ʙʽʨʽʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ,  ʝש ʞʦסʘʨʳ 

ᴇʥʽʤʜʽ ʪװʧʪʝʥʛʝʥ  ʇʘʨʪʥʝʨ 4,6 ʙʦʣʩʘ, ʝש ʪᴇʤʝʥʛʽ ʢᴇʨʩʝʪʢʽʰ ʎʘʨʳʥ-3,2 ʙʦʣʜʳ. ɼᴅʥʥʽש 

ʤʘʩʘץʪʘסʳ   ʦʨʥʘʣʘʩʫ ʪʳסʳʟʜʳסʳ ʞʦסʘʨʳ ʉʪʘʥʠʯʥʳʡ (13,0 ʜʘʥʘ/ʩʤ.) ʇʦʣʝʚʠʢ (10,9 

ʜʘʥʘ/ʩʤ), ʎʘʨʳʥ (10,0 ʜʘʥʘ/ʩʤ), ʃʘʩʪʦʯʢʘ (9,4 ʜʘʥʘ/ʩʤ) ʙʦʣʩʘ, ʌʘʚʦʨʠʪ (8,5ʜʘʥʘ/ʩʤ) 

ʪʳסʳʟʜʳסʳ ʪᴇʤʝʥ ʙʦʣʜʳ (ʂʝʩʪʝ 4).  

 

ʂʝʩʪʝ 4 Ƅ ʕʢʦʣʦʛʠʷʣʳץ ʩʦʨʪʩʳʥʘʫʜʘ ʝʨʝʢʰʝʣʝʥʛʝʥ ʢװʨʽʰ ʩʦʨʪʪʘʨʳʥʳש ʝʢʽ ʞʳʣʜʳץ 

ʦʨʪʘʰʘ (2018-2019 ʞ) ʙʠʦʤʝʪʨʠʷʣʳץ ʪʘʣʜʘʫ ʢᴇʨʩʝʪʢʽʰʪʝʨʽ 

ʂᴇʨʩʝʪʢʽʰʪʝʨ 
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ᴆʩʽʤʜʽʢ ʙʠʽʢʪʽʛʽ, ʩʤ 105,8 95,0 88,5 81,9 84,5 89,3 89,5 87,9 

ᴆʥʽʤʜʽ ʪװʧʪʝʥʫ, ʰʪ 2,9 3,4 3,3 4,6 3,4 3,7 3,2 3,8 

ʅʝʛʽʟʛʽ ʤʘʩʘײ :ץʟʳʥʜʳסʳ, ʩʤ 19,6 18,4 16,1 16,6 14,4 17,6 18,3 15,4 

ɼᴅʥ ʩʘʥʳ, ʜʘʥʘ 99,1 159,8 130,5 137,4 121,1 179,5 174,3 192,2 

ɹʦʩ ʜᴅʥ, % 10,0 17,1 10,1 9,8 12,0 15,3 10,2 9,3 

ʊʳסʳʟʜʳסʳ, ʜʘʥʘ/ʩʤ 5,3 9,4 8,5 8,6 9,0 10,9 10,0 13,0 

1 ʤʘʩʘץʪʘסʳ ʜᴅʥ ʩʘʣʤʘסʳ, ʛ 3,2 3,6 3,8 3,8 3,3 5,1 4,6 4,3 

1 ᴇʩʽʤʜʽʢʪʝʛʽ ʜᴅʥ ʩʘʣʤʘסʳ, ʛ 9,0 10,6 11,4 14,4 9,4 13,2 10,7 13,2 

ᴆʩʽʤʜʽʢʪʝʛʽ ʜᴅʥʥʽװ שʣʝʩ 

ʩʘʣʤʘסʳ, % 
54,7 59,0 57,7 60,1 57,2 57,5 56,4 56,9 
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ʂװʨʽʰ ʩʦʨʪʪʘʨʳʥʳש ʥʝʛʽʟʛʽ ʤʘʩʘסʳʥʜʘסʳ ʜᴅʥ ʩʘʣʤʘסʳʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ, ʰʝʪʝʣʜʽʢ 

ʩʦʨʪʪʘʨʜʳש ʽʰʽʥʜʝ ʝש ʪᴇʤʝʥ  ʇʘʪʨʠʦʪ 3,3ʛ ʙʦʣʩʘ, ʝש ʞʦסʘʨʳ  ʜᴅʥ ʩʘʣʤʘסʳ ʇʦʣʝʚʠʢ 5,1ʛ 

ʙʦʣʜʳ. ʉᴅʡʢʝʩʽʥʰʝ ʙʽʨ ᴇʩʽʤʜʽʢʪʝʛʽ ʜᴅʥ ʩʘʣʤʘסʳʥʜʘ ʇʦʣʝʚʠʢ ʝש ʞʦסʘʨʳ ʩʘʣʤʘסʳʥ ʢᴇʨʩʝʪʩʝ, 

ʝש ʪᴇʤʝʥ ʢᴇʨʩʝʪʢʽʰʪʽ ʇʘʪʨʠʦʪ ʩʦʨʪʳʥʜʘ ʙʦʣʜʳ.  

 ʘʨʳ ᴇʥʽʤʜʽ 3סʘʥʜʘ, ʰʝʪʝʣʜʽʢ ʩʦʨʪʪʘʨʜʘʥ ʝʨʝʢʰʝʣʝʥʛʝʥ 7 ʩʦʨʪ ʽʰʽʥʝʥ ʞʦץʦʨʳʪʘ ʘʡʪפ

ʩʦʨʪץʘ: ʌʘʚʦʨʠʪ, ʇʘʨʪʥʝʨ ʞᴅʥʝ ʃʘʩʪʦʯʢʘ ʩʦʨʪʪʘʨʳʥʘ ʥʘʟʘʨ ʘʫʜʘʨʫ ץʘʞʝʪ ᴇʡʪʢʝʥʽ ʞʦסʘʨʳ 

ᴇʥʽʤʜʽ ᴅʨʽ ᴇʩʽʧ-ʜʘʤʫ ʢʝʟʝשʽʥʽײ שʟʘץʪʳסʳ ʦʩʳ ʘʡʤʘץץʘ ʙʝʡʽʤ ʢʝʣʝʜʽ. 
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ʕʂʆʃʆɻʀʏɽʉʂʀɽ ʀʉʇʓʊɸʅʀʗ ɺʓʉʆʂʆʇʈʆʀɿɺʆɼʀʊɽʃʔʅʓʍ ɿɸʈʋɹɽɾʅʓʍ 

ʉʆʈʊʆɺ ʈʀʉɸ ɺ ʉʊʈɽʉʉʆɺʓʍ ʋʉʃʆɺʀʗʍ ʂʓɿʓʃʆʈɼʀʅʉʂʆʁ ʆɹʃɸʉʊʀ 

ɹʘʢʠʨʫʣʳ ʂ., ʜʦʢʪʦʨ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ, ʛʣʘʚʥʳʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ 

ʂʫʨʙʘʥʙʘʝʚ ɸ., ʤʘʛʠʩʪʨ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ, ʩʪʘʨʰʠʡ ʩʧʝʮʠʘʣʠʩʪ 

ɸʙʜʳʚʘʣʠʝʚʘ ʂ., ʤʣʘʜʰʠʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ 

ɹʦʪʘʝʚ ʉ., ʟʘʚʝʜʫʶʱʠʡ ʦʪʜʝʣʝʥʠʝʤ 

ʊʘʥʘʪʘʨʦʚ ɼ., ʤʘʛʠʩʪʨ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ, ʤʣʘʜʰʠʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ 

ʂʝʥʞʝʝʚ ʅ., ʤʣʘʜʰʠʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ 

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

ʈʝʩʧʫʙʣʠʢʘ ʂʘʟʘʭʩʪʘʥ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʨʪʦʠʩʧʳʪʘʥʠʷ 

ʂʳʟʳʣʦʨʜʠʥʩʢʦʡ ʦʙʣʘʩʪʠ, ʘʜʘʧʪʠʨʦʚʘʥʥʦʛʦ ʢ ʣʦʢʘʣʴʥʳʤ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ, 

ʧʨʦʚʝʜʝʥʥʦʛʦ ʩ ʮʝʣʴʶ ʚʳʷʚʣʝʥʠʷ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʩʦʨʪʦʚ ʨʠʩʘ ʠ ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʭ ʢ 

ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʩ ʠʟʫʯʝʥʠʝʤ ʥʘ ʪʨʝʭ ʦʩʥʦʚʥʳʭ ʢʫʣʴʪʫʨʘʭ. ʇʨʠ ʥʠʟʢʦʤ 

ʩʦʜʝʨʞʘʥʠʠ ʦʪ ʥʦʨʤʳ ʛʠʜʨʦʣʠʟʦʚʘʥʥʦʛʦ ʘʟʦʪʘ (N-NO3) ʥʘ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʝ ʨʠʩʦʚʠʱʝ (20,5 

ʤʛ/ʢʛ), ʚ ʧʦ ʧʣʘʩʪʫ ʠ ʦʙʦʨʦʪʫ ʧʣʘʩʪʘ ï (34,6-31,1 ʤʛ/ʢʛ) ʥʠʞʝ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ 2018-

2019 ʛʦʜʘʭ ʥʘ ʤʥʦʛʦʣʝʪʥʝʤ ʪʨʘʚʷʥʦʤ ʧʦ ʧʣʘʩʪʝ ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʳʰʘʣʠ ʩʪʘʥʜʘʨʪ ʄʘʨʞʘʥ (76,5 

ʪ/ʛʘ) 7 ʩʦʨʪʦʚ: ʃʘʩʪʦʯʢʘ, ʌʘʚʦʨʠʪ, ʇʘʨʪʥʝʨ, ʇʘʪʨʠʦʪ, ʇʦʣʝʚʠʢ, ʎʘʨʳʥ ʠ ʉʪʘʥʠʯʥʳʡ, ʧʦ ʦʙʦʨʦʪ 

ʧʣʘʩʪʫ: ʃʘʩʪʦʯʢʘ, ʌʘʚʦʨʠʪ, ʇʘʨʪʥʝʨ, ʎʘʨʳʥ ʠ ʧʦ ʨʠʩʦʚʠʱʫ 2 ʩʦʨʪʘ: ʌʘʚʦʨʠʪ ʠ ʇʘʨʪʥʝʨ (9,4ï11,3 

ʮ/ʛʘ). ʇʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʨʝʜʥʝʤʠ ʜʘʥʥʳʤʠ ʧʦ  ʪʨʝʭ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʤ ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʦʩʭʦʜʠʣʠ 

ʩʪʘʥʜʘʨʪ ʄʘʨʞʘʥ (69,3 ʮ/ʛʘ) 5 ʩʦʨʪʦʚ ï ʃʘʩʪʦʯʢʘ (6,3 ʮ/ʛʘ), ʌʘʚʦʨʠʪ (11,7 ʮ/ʛʘ), ʇʘʨʪʥʝʨ (15,2 

ʮ/ʛʘ), ʎʘʨʳʥ (5,4 ʮ/ʛʘ), ʇʘʪʨʠʦʪ (3,2 ʮ/ʛʘ). ʀʟ 7 ʩʦʨʪʦʚ, ʦʪʣʠʯʘʶʱʠʭʩʷ ʦʪ ʟʘʨʫʙʝʞʥʳʭ ʩʦʨʪʦʚ ʧʦ 

ʩʨʝʜʥʝʤʫ ʧʦʢʘʟʘʪʝʣʶ ʪʨʝʭ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ, ʩʣʝʜʫʝʪ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ 3 ʩʦʨʪʘ ʚʳʩʦʢʦʡ 

ʫʨʦʞʘʡʥʦʩʪʠ: ʌʘʚʦʨʠʪ, ʇʘʨʪʥʝʨ ʠ ʃʘʩʪʦʯʢʘ, ʪʘʢ ʢʘʢ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ 

ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʛʦ ʠ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʦʚ ʨʘʟʚʠʪʠʷ ʩʢʣʦʥʥʘ ʢ ʜʘʥʥʦʡ ʟʦʥʝ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʠʩ, ʩʦʨʪ, ʫʨʦʞʘʡʥʦʩʪʴ, ʩʦʨʪʦʠʩʧʳʪʘʥʠʝ, ʘʜʘʧʪʠʚʥʦʩʪʴ,  

ʧʨʝʜʰʝʩʪʚʝʥʥʠʢ. 

 

ENVIRONMENTAL TESTING OF HIGH -PERFORMANCE FOREIGN RICE VARIETIES 

UNDER STRESS CONDITIONS IN THE KYZYLORDA REGION  

Bakir uly K., doctor of agricultural Sciences, chief researcher 

Kurbanbayev A., master of agricultural science, senior specialist 

Abduvalieva K., Junior researcher 

Botaev S., head of the Department 

Tanatarov D., master of agricultural science, Junior researcher 

Kenzheyev G., Junior researcher 

I.Zhakhayev Kazakh research Institute of rice production 

Republic of Kazakhstan 

Annotation. The article presents the results of ecological variety testing of the Kyzylorda region, 

adapted to local soil and climate conditions, conducted in order to identify promising rice varieties and 

recommended for high-performance use with the study of three main crops. With a low content of 

hydrolyzed nitrogen (N-NO3) from the norm on the rice precursor (20.5 mg / kg), in the reservoir and 

reservoir turnover ï (34.6-31.1 mg/kg) below. According to the results of the study, in 2018-2019, 7 

varieties significantly exceeded the standard margin (76.5 t/ha) on a perennial grass layer: Lastoshka, 

Favorite, Partner, Patriot, Polevik, Tsaryn and Stanichny, for each layer: Lastoshka, Favorite, Partner, 

Tsaryn and for rice 2 varieties: Favorite and Partner (9.4-11.3 C / ha). Compared with the average data for 

the three predecessors, 5 varieties significantly exceeded the standard margin (69.3 C/ha) ï Lastoshka 

(6.3 C/ha), Favorite (11.7 C/ha), Partner (15.2 C/ha), Tsaryn (5.4 C/ha), Patriot (3.2 C/ha). Of the 7 

varieties that differ from foreign varieties by the average of the three predecessors, attention should be 

paid to 3 varieties of high yield: Favorite, Partner and Lastoshka, since the duration of the high-

performance and vegetation periods of development is inclined to this zone. 

Keywords: rice, variety, yield, variety testing, adaptability, precursor. 

 



43 

 

 ʊɸʍʈ 68.39.15נ

 

ɾɽʈɻɯʃɯʂʊɯ  ʄɸʃɸɿʓפʊʓפ ɼɸפʓʃɼɸʈ ʅɽɻɯɿɯʅɼɽ 

 ɾɸʉʓʃ ʂʆʅɺɽʁɽʈ ɾתʁɽʉɯʅ ױʁʓʄɼɸʉʊʓʈʋ 

 
ɹɽʂɾɸʅʆɺ ʉ.ɾ.

1
, PhD, ser.bekzhanov@mail.ru, https://orcid.org/0000-0002-7876-8779 

ʄʋʉʊɸʌɸɽɺ ʄ.ɻ.
2
, ʘʛʨʘʣʳס ץʳʣʳʤʜʘʨʳʥʳש ʜʦʢʪʦʨʳ,  

meliorasiya58@mail.ru, https://orcid.org/0000-0003-2071-3078 

ʊʆʍɽʊʆɺɸ ʃ.ɸ.
1
, ʘ-ʰ.ס.ʜ., lauramarat_777@mail.ru, https://orcid.org/0000-0003-2053-6956 

ʊᴆʈɽɹɽʂʆɺ ʈ.נ.
1
, ʤʘʛʠʩʪʨʘʥʪ, raiym9696@mail.ru 

1
ϧʦʨϨʳʪ ɸʪʘ ʘʪʳʥʜʘϤʳ ϧʳʟʳʣʦʨʜʘ ʫʥʠʚʝʨʩʠʪʝʪʽ, ϧʘʟʘϨʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳ 

2
ɸʟʝʨʙʘʡʜʞʘʥ ϯʣʪʪʳϨ Ϥʳʣʳʤ ʘʢʘʜʝʤʠʷʩʳʥʳϬ  

ʊʦʧʳʨʘϨʪʘʥʫ ʞϸʥʝ ʘʛʨʦʭʠʤʠʷ ʠʥʩʪʠʪʫʪʳ, ɸʟʝʨʙʘʡʜʞʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳ  

 
ɸשʜʘʪʧʘ. פʳʟʳʣʦʨʜʘ ʦʙʣʳʩʳʥʳש ʤʘʣʘʟʳסʳ ᴇʥʜʽʨʽʩʽʥʽש ʞʘʣʧʳ ʞװʡʝʩʽʥʜʝ ʤװʡʟʜʽ ʽʨʽ ץʘʨʘ 

ʤʘʣʜʘʨʳʥ ʞʘʡʳʣʳʤʜʳץ ʢʝʟʝשʜʝ ʪʦʣʳץץʘʥʜʳ ʤʘʣ ʘʟʳסʳʤʝʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ ᴇʟʝʢʪʽ ʤᴅʩʝʣʝʣʝʨʽʥʽש 

ʙʽʨʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. פʘʥʪ-ʧʨʦʪʝʠʥʜʽʢ ʘʨʘץʘʪʳʥʘʩʳʥʜʘ ʪʝשʝʩʪʽʨʽʣʛʝʥ ʤʘʣ ʘʟʳסʳʥʳש ʪᴇʤʝʥ 

ʜᴅʨʝʞʝʜʝ ץʘʤʪʘʤʘʩʳʟ ʝʪʽʣʫʽʥʝʥ ᴇשʽʨʜʝ ʤʘʣ ʰʘʨʫʘʰʳʣʳסʳʥʳש ᴇʥʽʤ ʙʽʨʣʽʛʽʥʝ ʢʝʣʝʪʽʥ ʤʘʣʘʟʳץʪʳץ 

ᴇʥʽʤʥʽש ʰʳסʳʥʜʘʨʳ ʟʦʦʪʝʭʥʠʢʘʣʳץ ʥʦʨʤʘʣʘʨʜʘʥ ʘʩʳʧ ʪװʩʝʜʽ. ɹײʣ ʤᴅʩʝʣʝʥʽ ʢװʨʽʰ ʘʫʳʩʧʘʣʳ 

ʝʛʽʩʽʥʜʝʛʽ ʞʝʨʛʽʣʽʢʪʽ ʘʫʜʘʥʜʘʩʪʳʨʳʣסʘʥ ʤʘʣʘʟʳץʪʳץ ʜʘץʳʣʜʘʨ ʥʝʛʽʟʽʥʜʝ ʞʘʩʳʣ ʢʦʥʚʝʡʝʨʜʽ ʞʘʩʘʫ 

ʞᴅʥʝ ײʡʳʤʜʘʩʪʳʨʫ ʘʨץʳʣʳ ʰʝʰʫʛʝ ʙʦʣʘʜʳ. ɾʘʣʧʳסʘ ʤᴅʣʽʤ, ʞʘʩʳʣ ʤʘʣ ʘʟʳסʳʥ ʙʘʨʣʳץ 

ʘʫʳʣʰʘʨʫʘʰʳʣʳץ ʞʘʥʫʘʨʣʘʨʳ ʩװʡʩʽʥʝ ʞʝʡʜʽ. ʆʥʳײץ שʨʘʤʳʥʜʘ ʢᴇʧ ʤᴇʣʰʝʨʜʝ ʧʨʦʪʝʠʥ, 

ʢᴇʤʽʨʪʝʢʪʝʨ, ʞʝשʽʣ ʩʽשʽʨʽʣʝʪʽʥ ʬʦʨʤʘʜʘסʳ ʤʠʥʝʨʘʣʜʳץ ʟʘʪʪʘʨ ʙʘʨ. ɹײʣ ʦʨʘʡʜʘ ʞʦשʳʰץʘ ʞᴅʥʝ 

ʪװʡʝʞʦשʳʰץʘʤʝʥ ץʘʪʘʨ ײץʨʘʤʳʥʜʘ 16-20% ץʘʥʪ ʤᴇʣʰʝʨʽ ʙʘʨ ץʘʥʪ ײץʤʘʡʳ ʤʝʥ ʩʫʜʘʥ ʰᴇʧʪʝʨʽ 

ʩʝʢʽʣʜʽ ײץʤʘʡ ʜʘץʳʣʜʘʨʳʥʳש ʦʨʥʳ ʝʨʝʢʰʝ.     

ᴆשʽʨʜʽש ʪʘʙʠסʠ-ʢʣʠʤʘʪʪʳץ ʞʘסʜʘʡʣʘʨʳ ʞʘʡʳʣʳʤʜʳץ ʢʝʟʝשʜʝ ʞʝʪʢʽʣʽʢʪʽ ʤᴇʣʰʝʨʜʝ 

ʞʦסʘʨʳᴇʥʽʤʜʽ ʤʘʣʘʟʳסʳʥ ʘʣʫ װʰʽʥ ʢװʨʽʰ ʘʫʩʧʘʣʳ ʝʛʽʩʽʥʜʝ ʧʝʨʩʧʝʢʪʠʚʘʣʳ ʤʘʣʘʟʳץʪʳץ 

ʜʘץʳʣʜʘʨʜʳ ᴇʩʽʨʫ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. נʳʣʳʤʠ ʟʝʨʪʪʝʫʣʝʨ ʞʘʩʳʣ ʢʦʥʚʝʡʝʨʜʽש ʤʘʣʘʟʳץʪʳץ 

ʜʘץʳʣʜʘʨʳʥ ʜײʨʳʩ ʪʘשʜʘסʘʥʜʘ ʞᴅʥʝ ʞʘʟ-ʢװʟ ʤʘʫʩʳʤʳ ʢʝʟʽʥʜʝ ʘʫʳʩʧʘʣʳ ʝʛʽʩʪʝ ʦʣʘʨʜʳס שʳʣʳʤʠ-

ʥʝʛʽʟʜʝʣʛʝʥ ʢʝʟʝʢʪʽʣʽʛʽʥ ʞʘʩʘסʘʥʜʘ ʙʽʨ ʞʳʣ ʽʰʽʥʜʝ 80%-סʘ ʜʝʡʽʥ ᴇשʜʝʣʝʪʽʥ ʤʘʣ ʰʘʨʫʘʰʳʣʳסʳ 

ᴇʥʽʤʽʥ ʘʣʫʜʳ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ.  

ʂʽʣʪ ʩᴇʟʜʝʨ: ʞʘʩʳʣ ʢʦʥʚʝʡʝʨ, ʤʘʣʘʟʳץʪʳץ ᴇʥʽʤ, ʞʦשʳʰץʘ, ʪװʡʝʞʦשʳʰץʘ, ʞʦשʳʰץʘ, ץʘʥʪ 

 .ʤʘʡʳ, ʩʫʜʘʥ ʰᴇʙʽײץ

 

-ʘʥʪץ ,ʥʘʨʣʳײץ ,ʘʨʳʙʝʣʦʢʪʳסʳ ʞʦסʤʘʣ ʰʘʨʫʘʰʳʣʳ שʳʟʳʣʦʨʜʘ ʦʙʣʳʩʳʥʳפ

ʧʨʦʪʝʠʥʜʽ ʤʘʣ ʘʟʳסʳʥʳש ʘʟʜʳסʳʥʘʥ ᴅʨʽ ץʘʨʘʡ ʜʘʤʫʳʥʘ ʞʦʣ ʙʝʨʤʝʡ ʦʪʳʨ. פʘʣʳʧʪʘʩץʘʥ 

ʞʘסʜʘʡʜʘ ᴇʟʝʢʪʽ ʤᴅʩʝʣʝʥʽ ʪʠʽʤʜʽ ʰʝʰʫʜʽש ʢᴇʟʽ ʦʙʣʳʩʪʳש ʘʫʳʣʰʘʨʫʘʰʳʣʳסʳ ʩʘʣʘʩʳʥ ʤʘʣ 

ʘʟʳסʳʤʝʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ װʰʽʥ ʘʡʤʘץʪʳש ʩʪʨʝʩʩʪʽʢ ʞʘסʜʘʡʳʥʘ ʤʝʡʣʽʥʰʝ ʙʝʡʽʤʜʝʣʛʝʥ 

ʞʦסʘʨʳᴇʥʽʤʜʽ ʤʘʣʘʟʳץʪʳץ ʜʘץʳʣʜʘʨ ʩʦʨʪʪʘʨʳ ᴇʥʜʽʨʽʩʢʝ ʝʥʛʽʟʫ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ [1,2]. 

ʄװʡʽʟʜʽ ʽʨʽ ץʘʨʘ ʤʘʣʳʤʝʥ (ʄɯפ) ʞʦסʘʨʳᴇʥʽʤʜʽʣʽʢʪʽ ᴅʣʝʫʝʪʽʥ ʢᴇʨʩʝʪʫʛʝ ʤʘשʳʟʜʳ 

ʦʨʳʤʜʳ ʪʦʣʳץץʘʥʜʳ ʘʟʳץʪʘʥʜʳʨʫ ʘʣʘʜʳ. פʘʟʽʨʛʽ ʢʝʟʜʝ ʦʙʣʳʩʪʳש ʤʘʣʰʘʨʫʘʰʳʣʳסʳʤʝʥ 

ʘʡʥʘʣʳʩʘʪʳʥ ײץʨʳʣʳʤʜʘʨʳʥʜʘ ʘʣʤʘʩʧʘʣʳ ʵʥʝʨʛʠʷʩʳ ʤʝʥ ץʦʨʳʪʳʣʘʪʳʥ ʧʨʦʪʝʠʥʽ 

ʙʦʡʳʥʰʘ ʞʦסʘʨʳ ʩʘʧʘʣʳ ʤʘʣ ʘʟʳסʳʥʳץ שʘʞʝʪʪʽʣʽʛʽʥ ʪʦʣʳסʳʤʝʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʽʣʤʝʡ 

ʦʪʳʨ. ʕʥʝʨʛʝʪʠʢʘʣʳץ ʞᴅʥʝ ʧʨʦʪʝʠʥʜʽʢ ײץʥʘʨʣʳסʳ ʙʦʡʳʥʰʘ ʤʘʣʘʟʳץʪʳץ ʨʘʮʠʦʥʳʥʳש 

ʪʝשʛʝʨʽʣʤʝʫʽʥʝʥ ʄɯפ ʤʘʣʳ ᴇʥʽʤʜʽʣʽʛʽʥʽש ᴇʩʫʽ ʪʝʞʝʣʛʝʥ, ʤʘʣ ʘʟʳסʳʥʳש ʰʳסʳʥʳ ʢᴇʧ, 

ʩʦʥʳש ʥᴅʪʠʞʝʩʽʥʜʝ, ʤʘʣ ʰʘʨʫʘʰʳʣʳסʳ ᴇʥʽʤʽʥʽש ᴇʟʽʥʜʽʢ ײץʥʳ ʞʦסʘʨʳ ʙʦʣʳʧ ʦʪʳʨ [3,4]. 

ɾʘʩʳʣ ʢʦʥʚʝʡʝʨ ï ʙײʣ ʞʘʡʳʣʳʤʜʳץ ʤʝʨʟʽʤʜʝ ʤʘʣסʘ ʞʘʩʳʣ ʘʟʳץʪʳ װʟʜʽʢʩʽʟ 

ʞʝʪʢʽʟʽʧ ʪײʨʫʜʳ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʪʽʥ ײʡʳʤʜʘʩʪʳʨʫ, ʘʛʨʦʪʝʭʥʠʢʘʣʳץ, ʪʝʭʥʦʣʦʛʠʷʣʳץ ʞᴅʥʝ 

ʙʘʩץʘ ʜʘ ʰʘʨʘʣʘʨ ʞװʡʝʩʽ [5,6]. פʳʟʳʣʦʨʜʘ ʦʙʣʳʩʳ ʞʘסʜʘʡʳʥʜʘ װʡ ʞʘʥʫʘʨʣʘʨʳ װʰʽʥ 

ʞʘʡʳʣʳʤʜʳץ ʢʝʟʝש ʦʨʪʘ ʝʩʝʧʧʝʥ 150 ʢװʥʛʝ ʩʦʟʳʣʘʜʳ. ɾʘʩʳʣ ʢʦʥʚʝʡʝʨʛʝ ץʦʡʳʣʘʪʳʥ 

ʥʝʛʽʟʛʽ ʪʘʣʘʧ ï ʞʘʩʳʣ ʤʘʩʩʘʥʳװ שʟʜʽʢʩʽʟ ʞᴅʥʝ ʙʽʨץʘʣʳʧʪʳ ʤʘʫʩʳʤ ʘʡʳʥʘʥ ʙʘʩʪʘʧ ץʘʟʘʥ 

ʘʡʳʥʘ ʜʝʡʽʥ ʢʝʣʽʧ ʪװʩʫʽ. 
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ɾʘʩʳʣ ʢʦʥʚʝʡʝʨʜʽ ʙʽʨ ʤʝʟʛʽʣʜʝ ʧʘʡʜʘʣʘʥʫ װʰʽʥ ʝʢʽ ʜʘץʳʣʜʘʥ ʢʝʤ ʙʦʣʤʘʫʳ ʪʠʽʩ. 

ɾʘʩʳʣ ʢʦʥʚʝʡʝʨ ᴇʥʽʤʜʝʨʽʥ ʪʘʩʳʤʘʣʜʘʫ ץʘʰʳץ ʙʦʣʤʘʫʳ װʰʽʥ ʤʘʣ ʬʝʨʤʘʣʘʨʳ ʤʘשʳʥʜʘסʳ 

ʘʨʥʘʡʳ ʘʫʳʩʧʘʣʳ ʝʛʽʩʪʝʨʜʝ ʦʨʥʘʣʘʩʪʳʨסʘʥ ʞᴇʥ. 

ɾʘʩʳʣ ʢʦʥʚʝʡʝʨ ʜʘץʳʣʜʘʨʳ ʢʝʣʝʩʽ ʥʝʛʽʟʛʽ ʪʘʣʘʧʪʘʨסʘ ʩʘʡ ʢʝʣʫʽ ʢʝʨʝʢ: ʤʘʣʜʘʨ 

ʞʘץʩʳ ʞʝʡʪʽʥ ʞᴅʥʝ ʞʦסʘʨʳ ʤʘʣʘʟʳץʪʳץ ʩʘʧʘʩʳ ʙʘʨ ʞʘʩʳʣ ʤʘʩʩʘʥʳש ʞʦסʘʨʳ ʪײʨʘץʪʳ ᴇʥʽʤ 

ʙʝʨʫ; ʞʝʫʛʝ ᴅʨʪװʨʣʽ ʞʘʨʘʤʜʳʣʳץ ʤʝʨʟʽʤʽ ʙʦʣʫʳ, ʤʘʣʜʳש ʜʝʥʩʘʫʣʳסʳ ʤʝʥ ᴇʥʽʤʜʽʣʽʛʽʥʝ 

 .ʳʥ ʙʝʨʫסʘ ʠʢʝʤʜʽʣʽʛʽ ʞᴅʥʝ ʘʨʟʘʥ ʤʘʣʘʟʳסʦʣʘʡʣʳ ᴅʩʝʨ ʝʪʫʽ; ʤʝʭʘʥʠʟʤʤʝʥ ʞʠʥʘʫץ

ɾʘʥʫʘʨʣʘʨʜʳש ᴇʥʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫʜʳש ʙʘʩʪʳ ʰʘʨʪʳ ʙʝʨʽʢ ʞᴅʥʝ ʪײʨʘץʪʳ 

ʤʘʣʘʟʳץʪʳץ ץʦʨʳ. ʉʦʥʜʳץʪʘʥ ʞʝʤʰᴇʧ ᴇʥʜʽʨʽʩʽ ʩʘʣʘʩʳʥʳש ʘʣʜʳʥʜʘ ʪײʨסʘʥ ʤʽʥʜʝʪ ï 

ʪʠʽʤʜʽ, ץʦʨʝʢʪʽʢ ʟʘʪʪʘʨ ײץʨʘʤʳ ʙʦʡʳʥʰʘ ʙʠʦʣʦʛʠʷʣʳץ ʪʦʣʳץ ʙʘסʘʣʳ, ʩʘʥʳ ʤʝʥ ʢʝʣʫ 

ʳʨסʘסʳ ʙʦʡʳʥʰʘ ʪײʨʘץʪʳ, ʩʦʥʜʘʡ-ʘץ ᴇʟʽʥʜʽʢ ײץʥʳ ʞʘסʳʥʘʥ װʥʝʤʜʽ ʤʘʣʘʟʳץʪʳץ ץʦʨ ʞʘʩʘʫ. 

ʄʘʣʜʳ װʟʜʽʢʩʽʟ ʞʘʩʳʣ ʘʟʳץʧʝʥ ʝʨʪʝ ʢᴇʢʪʝʤʥʝʥ ץʘʨʘ ʢװʟʛʝ ʜʝʡʽʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ ʪʝʢ ʞʘʩʳʣ 

ʢʦʥʚʝʡʝʨ ʞװʡʝʩʽʥʜʝ סʘʥʘ ʽʩʢʝ ʘʩʳʨʳʣʘʜʳ [7].  

ɾʳʣʜʳש ʞʳʣʳ ʤʝʟʛʽʣʽʥʜʝ ʤʘʣʜʘʨʜʳ װʟʜʽʢʩʽʟ ʞᴅʥʝ ʞʝʪʢʽʣʽʢʪʽ ʜʝשʛʝʡʜʝ 

ʘʟʳץʪʘʥʜʳʨʫ װʰʽʥ ʞʘʩʳʣ ʢʦʥʚʝʡʝʨʛʝ ʜʘץʳʣʜʘʨʜʳץ שʘʞʝʪʪʽ ʩʘʥʳ ʢʽʨʫ ʢʝʨʝʢ, ʦʣʘʨʜʳש ʝʛʽʩ 

ʢᴇʣʝʤʽʥʽש ʜײʨʳʩ ʘʨʘץʘʪʳʥʘʩʳ ʩʘץʪʘʣʘʜʳ, ʙʽʨʽʥʝʥ ʩʦש ʙʽʨʽʥ ʦʨʳʧ ʧʘʡʜʘʣʘʥʫ װʰʽʥ ʪʘʥʘʧ-

ʪʘʥʘʧ ʘʫʳʩʳʧ ʦʪʳʨʘʜʳ. ɾʘʩʳʣ ʢʦʥʚʝʡʝʨ ʜʘץʳʣʜʘʨʳʥʘʥ ʞʦʩʧʘʨʣʘʥסʘʥ ᴇʥʽʤʜʽ ʘʣʫ ʜʘ ᴇʪʝ 

ʤʘשʳʟʜʳ. ɾʘʩʳʣ ʢʦʥʚʝʡʝʨ ʜʘץʳʣʜʘʨʳʥ ʜײʨʳʩ ʪʘשʜʘסʘʥʜʘ ʞᴅʥʝ ʦʣʘʨʜʳ ʘʫʳʩʧʘʣʳ ʝʛʽʩʪʝ 

ʘʡʤʘץʪʳש ʘʛʨʦʢʣʠʤʘʪʪʳץ ץʦʨʣʘʨʳʥ ʝʩʝʧʢʝ ʘʣʳʧ, סʳʣʳʤʠ ʥʝʛʽʟʜʝʣʛʝʥ ʘʫʳʩʪʳʨʫʜʳ, ʞʘʟ 

ʤʝʟʛʽʣʽʥʜʝ ץʳʩץʳ ʤʝʟʛʽʣʛʝ ץʘʨʘסʘʥʜʘ ʤʘʣ ʰʘʨʫʘʰʳʣʳסʳ ᴇʥʽʤʜʝʨʽʥʽש ᴇʟʽʥʜʽʢ ײץʥʳ 80%-סʘ 

ʜʝʡʽʥ ʪᴇʤʝʥʜʝʡʪʽʥʽ ʙʘʡץʘʣסʘʥ. 

ɼʘץʳʣʜʘʨʜʳ ʪʘשʜʘʫ ʢʝʟʽʥʜʝ ʤʘʣʘʟʳץʪʳץ ᴇʥʽʤʜʽ ʧʘʡʜʘʣʘʥʫ ʤʝʟʛʽʣʽʥʝ ʙʘʡʣʘʥʳʩʪʳ 

ʦʣʘʨʜʳש ʜʘʤʫ ʢʝʟʝשʜʝʨʽʥ ʝʩʢʝʨʫ ʢʝʨʝʢ. ʄʘʣʜʘʨ ʘʩʪʳץ ʪץײʳʤʜʘʩ ʰᴇʧʪʝʨʜʽ ʪװʪʽʢʪʝʥʫ 

ʢʝʟʝשʽʥʝ ʜʝʡʽʥ, ʙײʨʰʘץ ʪץײʳʤʜʘʩ ʰᴇʧʪʝʨʜʽ ʞʘʧʳʨʘץʪʘʥʫʜʘʥ ʙʘʩʪʘʧ ʰʘʰʘץʪʘʥʫʜʳש ʘʷסʳʥʘ 

ʜʝʡʽʥ ʩװʡʩʽʥʝ ʞʝʡʜʽ. ᴆʩʽʤʜʽʢʪʝʨ ʫʘץʳʪ ᴇʪʝ ץʘʪʘʷʜʳ, ʦʣʘʨʜʳ ʤʘʣʜʘʨ ײʥʘʪʘ ʙʝʨʤʝʡʜʽ. 

ʆʩʳסʘʥ ʙʘʡʣʘʥʳʩʪʳ ʞʘʡʳʣʳʤ ʟʘʛʦʥʜʘʨʳʥ ʞᴅʥʝ ʪװʨʣʽ ʩʝʙʽʣʛʝʥ ʤʘʣʘʟʳץʪʳץ ʜʘץʳʣʜʘʨʜʳ 

ʢʝʟʝʢʧʝʥ ʧʘʡʜʘʣʘʥʫʳʥ ʢװʥʪʽʟʙʝʣʽʢ ʞʦʩʧʘʨ ʞʘʩʘʣʘʜʳ ʞᴅʥʝ ʞʘʩʳʣ ʢʦʥʚʝʡʝʨʜʽש ʥʝʛʽʟʛʽ 

 .ʞʘʪʳ ʙʦʣʳʧ ʩʘʥʘʣʘʜʳ [8]ײץ

ʄʘʣʘʟʳץʪʳץ ʜʘץʳʣʜʘʨʜʳש ʧʘʡʜʘʣʘʥʫ ʤʝʨʟʽʤʽ ʦʣʘʨʜʳש ʜʘʤʫ ʢʝʟʝשʜʝʨʽʥʝ ʩᴅʡʢʝʩ ʙʽʨ 

ʰʘʨʫʘʰʳʣʳץʪʳש ᴇʟʽʥʜʝ ʞʳʣ ʩʘʡʳʥ ᴇʟʛʝʨʽʧ ʪײʨʘʜʳ. ʄʘʣʜʳ ʞʘʩʳʣ ʘʟʳץʧʝʥ װʟʜʽʢʩʽʟ 

 :ʘʞʝʪ [9,10]ץ ʰʽʥװ ʘʤʪʘʤʘʩʳʟ ʝʪʫץ

ʘ) ʞʘʡʳʣʳʤʜʳץ ʢʝʟʝשʥʽש ᴅʨʙʽʨ ʘʡʳ ʙʦʡʳʥʰʘ ʤʘʣʜʳש ᴅʨ ʪװʨʽʥʝ ʞᴅʥʝ ʪʦʙʳʥʘ ʞʘʩʳʣ 

ʘʟʳץʪʳץ שʘʞʝʪʪʽʣʽʛʽʥ ʝʩʝʧʪʝʫ; 

ʙ) ᴅʨʙʽʨ ʤʘʣ ʪװʨʽ ʤʝʥ ʪʦʙʳʥʘ ʙʝʢʽʪʽʣʛʝʥ ʦʨʳʣʘʪʳʥ ʞʘʡʳʣʳʤʜʘʨʜʘʥ ʘʡʣʘʨ ʙʦʡʳʥʰʘ 

ʞʘʩʳʣ ʘʟʳץ ʪװʩʫʽʥ ʙʝʣʛʽʣʝʫ; 

ʚ) ᴅʨʙʽʨ ʤʘʣ ʪװʨʽ ʤʝʥ ʪʦʙʳʥʘ ʞʘʡʳʣʳʤʜʳץ ʢʝʟʝשʥʽש ᴅʨʙʽʨ ʘʡʳ ʙʦʡʳʥʰʘ ʞʘʩʳʣ 

ʘʟʳץʪʳש ʞʝʪʽʩʧʝʫʰʽʣʽʛʽʥ ʙʝʣʛʽʣʝʫ, ʞʘʩʳʣ ʘʟʳץ ץʘʞʝʪʪʽʣʽʛʽ ʤʝʥ ʢʝʣʫʽʥ ʩʘʣʳʩʪʳʨʫ; 

ʛ) ʪװʨʣʽ ʤʘʣʘʟʳץʪʳץ ʜʘץʳʣʜʘʨʜʳש ʝʛʽʩ ʢᴇʣʝʤʽʥ ʞʦʩʧʘʨʣʘʫ, ʞʘʡʳʣʳʤʜʳץ ʢʝʟʝשʥʽש 

ʙʝʣʛʽʣʽ ʘʡʣʘʨʳʥʜʘ ʞʘʩʳʣ ʘʟʳץ ʞʝʪʽʩʧʝʫʰʽʣʽʛʽʥ ʞʘʙʫ װʰʽʥ ʙײʣ ʤʘץʩʘʪץʘ ʞʦסʘʨʳᴇʥʽʤʜʽ 

ʜʘץʳʣʜʘʨʜʳ, ײץʤʘʡ-ʩʫʜʘʥ ʙʫʜʘʥʳ ʩʠʷץʪʳ ʜʘץʳʣʜʘʨʜʳ ʧʘʡʜʘʣʘʥʫ. 

 ,ʳ ʤʘʣ ʙʘʩʳʥʘ ʙʘʡʣʘʥʳʩʪʳסʪʘʥʜʳʨʫ ʥʦʨʤʘʩʳ ʞᴅʥʝ ᴅʨʙʽʨ ʪʦʧʪʘץʘʥ ʘʟʳסʘʙʳʣʜʘʥפ

ʘʣʜʳʤʝʥ ʤʘʣʜʘʨʜʳש ᴅʨʪװʨʣʽ ʪʦʧʪʘʨʳʥʳש ʞʘʩʳʣ ʘʟʳץץʘ ʘʡʣʘʨ ʙʦʡʳʥʰʘ ץʘʞʝʪʪʽʣʽʛʽ 

ʘʥʳץʪʘʣʘʜʳ. ɸʟʳץʪʘʥʜʳʨʫ ʥʦʨʤʘʩʳ ʤʘʣʜʳש ʪʽʨʽʣʝʡ ʩʘʣʤʘסʳʥ, ᴇʥʽʤ ʘʣʫ ʙʦʡʳʥʰʘ ʘʡʣʳץ 

ʞʦʩʧʘʨʣʳ ʪʘʧʩʳʨʤʘʣʘʨʳʥʘ, ʘʟʳץ ʤᴇʣʰʝʨʽʥʽש ʘʡʣʳץ ʞᴅʥʝ ʞʳʣʜʳץ ץʘʞʝʪʪʽʣʽʛʽ ʝʩʝʧʪʝʣʝʜʽ, 

ʪʘʙʠסʠ ʞʘʡʳʣʳʤʜʘʨ ʤʝʥ ʝʛʽʩʪʝʨʜʝʥ ץʘʥʰʘ ʞʘʩʳʣ ʘʟʳץ ,ץʘʥʜʘʡ ʤʝʟʛʽʣʜʽ ʘʣʳʥʘʪʳʥʳ 

ʘʥʳץʪʘʣʘʜʳ. ʆʩʳʣʘʨʜʳ ʩʘʣʳʩʪʳʨʘ ʦʪʳʨʳʧ, ץʘʥʰʘ ʞʘʩʳʣ ʘʟʳץʪʳ ʪʘʥʘʧʪʳץ שʘʞʝʪ ʝʢʝʥʜʽʛʽ 

ʝʩʝʧʪʝʣʝʜʽ. ʉʦʥʘʥ ʩʦש ʞʘʩʳʣ ʢʦʥʚʝʡʝʨ ʜʘץʳʣʜʘʨʳ ײץʨʘʤʳ, ʝʛʽʩ ʢᴇʣʝʤʜʝʨʽ ʞᴅʥʝ ʦʩʳ 

ʜʘץʳʣʜʘʨʜʳש ʩʝʙʫ ʤʝʨʟʽʤʽ ʘʥʳץʪʘʣʘʜʳ.  

ɾʘʩʳʣ ʢʦʥʚʝʡʝʨʜʽש ʞװʡʝʩʽʥ ʩʦʨʪʪʳץ ʜʘץʳʣʜʘʨʤʝʥ 130-140 ʢװʥ ʙʦʡʳʥʘ, ʷסʥʠ 1-ʰʽ 

ʤʘʫʩʳʤʥʘʥ ʘʷʟ ʪװʩʢʝʥʰʝ ײʡʳʤʜʘʩʪʳʨʫסʘ ʙʦʣʘʜʳ. 



45 

 

ɸʛʨʦʤʝʪʝʦʨʦʣʦʛʠʷʣʳץ ʞʘסʜʘʡʣʘʨסʘ ʙʘʡʣʘʥʳʩʪʳ ʙʽʟʜʽש ʝʩʝʧʪʝʫʣʝʨʽʤʽʟ ʙʦʡʳʥʰʘ 

 ,ʥʜʝʡ ʦʨʳʣʘʪʳʥ ʙʦʣʩʘװʩʪʽʛʽʥʜʝ ʞʘʩʳʣ ʢʦʥʚʝʡʝʨ 120-130 ʢװʩʦʣʪ שʳʟʳʣʦʨʜʘ ʦʙʣʳʩʳʥʳפ

ʦʨʪʘʣʳסʳʥʜʘ 130-140 ʢװʥ, ʘʣ ʦשʪװʩʪʽʢ ʘʡʤʘץʪʘ 150-160 ʢװʥ ʙʦʣʘʜʳ. 

ɾʘʩʳʣ ʘʟʳץʪʘʨ ʢʦʥʚʝʡʝʨʽʥ ʞʘʩʘʫʜʘ ʞʦסʘʨʳ ᴇʥʽʤʜʽʣʽʢʧʝʥ ʝʨʝʢʰʝʣʝʥʝʪʽʥ 

ʜʘץʳʣʜʘʨʜʳ, ʩʦʣ ʩʠʷץʪʳ ʦʣʘʨʜʳש ʩʝʙʫ ʤʝʨʟʽʤʽʥ ʜʝ ʜײʨʳʩ ʪʘשʜʘʡ ʙʽʣʫ ʢʝʨʝʢ. 

ɼʘץʳʣʜʘʨ ʪװʨʽ, ʝʛʽʩ ʘʫʜʘʥʳ ʞᴅʥʝ ʦʣʘʨʜʳ ʝʛʫ ʤʝʨʟʽʤʽ ʤʘʣʜʘʨʜʳ װʟʜʽʢʩʽʟ ʞʘʩʳʣ 

ʘʟʳץʧʝʥ ʞʘʟ-ʢװʟ ʤʝʟʛʽʣʽʥʜʝ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ װʰʽʥ ʝʩʝʧʧʝʥ ʞʘʩʘʣʫʳ ʢʝʨʝʢ. ɾʦסʘʨʳ ᴇʥʽʤ ʘʣʫ 

 ʳʣʫסʙʘ שʢʛ ʙʦʣʫ ʢʝʨʝʢ. ʄʘʣʜʳ 30-35 ץʘ ʙʽʨ ʪᴅʫʣʽʢʪʝ ʙʝʨʽʣʝʪʽʥ ʞʘʩʳʣ ʘʟʳסʰʽʥ ʙʽʨ ʙʘʩ ʤʘʣװ

ʦʨʥʳ ʝʛʽʩʪʝʥ 3-5 ʢʤ-ʜʝʥ ʘʩʧʘסʘʥ ʜײʨʳʩ. 

ɾʘʩʳʣ ʢʦʥʚʝʡʝʨ ײץʨʘʤʳʥʘ ʧʝʨʩʧʝʢʪʠʚʘʣʳ ʞᴅʥʝ פʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʜʘ 

ʧʘʡʜʘʣʘʥʫסʘ ײʩʳʥʳʣʘʪʳʥ ʩʝʣʝʢʮʠʷʣʳץ ʞʝʪʽʩʪʽʢʪʝʨʜʽש ʤʝʤʣʝʢʝʪʪʽʢ ʪʽʟʽʣʽʤʽʥ ʞᴅʥʝ 

ʘʫʳʣʰʘʨʫʘʰʳʣʳסʳ ᴇʩʽʤʜʽʢʪʝʨʽʥʽש ʧʝʨʩʧʝʢʪʠʚʘʣʳ ʩʦʨʪʪʘʨʳʥʳש ʪʽʟʙʝʩʽʥʝ ʩᴅʡʢʝʩ 

 ʈ ɸʫʳʣפ) .ʳʣʜʘʨ ʝʥʛʽʟʽʣʝʪʽʥ ʙʦʣʘʜʳץʜʘ ץʪʳץʳʟʳʣʦʨʜʘ ʦʙʣʳʩʳʥʜʘ ʢʝʣʝʩʽ ʤʘʣʘʟʳפ

ʰʘʨʫʘʰʳʣʳסʳ ʤʠʥʠʩʪʨʽʥʽ115ˉ 20.03.2019 ש ʙײʡʨʳסʳʤʝʥ ʙʝʢʽʪʽʣʛʝʥ) ʘʫʜʘʥʜʘʩʪʳʨʳʣסʘʥ 

ʞʦסʘʨʳʩʘʧʘʣʳ ʤʘʣʘʟʳץʪʳץ ʜʘץʳʣʜʘʨ ʝʥʛʽʟʫʛʝ ʙʦʣʘʜʳ [11]: 

ʊװʡʝʞʦשʳʰץʘ. ɹײʨʰʘץʪʳ ʢᴇʧʞʳʣʜʳץ ʜʘץʳʣ. ᴆʩʫʜʽש ʙʽʨʽʥʰʽ ʞʳʣʳʥʜʘ ʞʦשʳʰץʘ 

ʞʝʤʰᴇʧ ʤʘʩʩʘʩʳʥʘʥ ʞʦסʘʨʳ ᴇʥʽʤ ʙʝʨʝʜʽ, ʢʝʡʙʽʨ ʞʳʣʜʘʨʳ ʦʣ ʛװʣʜʝʡʜʽ, ʙʽʨʘץ 

ʪװʡʝʞʦשʳʰץʘ ʙʽʨʽʥʰʽ ʞʳʣʳ ʝʨʪʝ ʩʝʙʽʣʩʝ ʜʝ ʪʦʣʳץ ʧʽʩʽʧ ʞʝʪʽʣʤʝʡʜʽ. ɽʢʽʥʰʽ ʞʳʣʳ 

ʪװʡʝʞʦשʳʰץʘ ʝʨʪʝ ᴇʩʽʧ, ץʘʨץʳʥʜʳ ʜʘʤʠʜʳ, ʰʘʤʘʤʝʥ 20-25 ʤʘʫʩʳʤʜʘ ʞʝʤʰᴇʧ 

ʤʘʩʩʘʩʳʥʳש ʤʦʣ ᴇʥʽʤ ʞʠʥʘʡʜʳ, ʛװʣʜʝʡʜʽ, ʪʘʤʳʟ ʘʡʳʥʳש ʩʦשʳʥʜʘ ʪץײʳʤʜʘʨ ʧʽʩʝʜʽ [12]. 

ʊײʟʜʳ ʪʦʧʳʨʘץʪʘʨʜʘ ʪװʡʝʞʦשʳʰץʘʥʳש ʞʘʩʳʣ ʤʘʩʩʘʩʳʥʘʥ 200-400 ʮ/ʛʘ, ʪʘʙʠסʠ 

ʪʦסʘʡʣʘʨʜʘ ʰᴇʧʪʝʥ ï 10-30 ʮ/ʛʘ, ʝʛʽʩʪʝʨʜʝ ï 30-50 ʮ/ʛʘ ᴇʥʽʤ ʘʣʫסʘ ʙʦʣʘʜʳ. ʆʥʳש ʛװʣʜʝʫ 

ʬʘʟʘʩʳʥʳש ʙʘʩʪʘʣʫ ʢʝʟʝשʽʥʜʝʛʽ ʞʘʩʳʣ ʤʘʩʩʘʩʳʥʜʘ ʰʘʤʘʤʝʥ 20% ʘץʫʳʟ ʙʘʨ. 

ɾʦשʳʰץʘ. 1 ʢʛ ʞʘʩʳʣ ʞʦשʳʰץʘʜʘ 45 ʛ-סʘ ʜʝʡʽʥ ץʦʨʳʪʳʣʘʪʳʥ ʧʨʦʪʝʠʥ ʙʘʨ, 

ʞʦשʳʰץʘʥʳ ʧʘʡʜʘʣʘʥʫ ʢʝʟʽʥʜʝ ʦʣ 80-100 ʮ-ʛʘ ʤʘʣʘʟʳץʪʳץ ᴇʣʰʝʤʜʽ 15-16 ʮ/ʛʘ 

 .ʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ [13]ץ ʦʨʳʪʳʣʘʪʳʥ ʧʨʦʪʝʠʥ ʘʣʫʜʳץ

ɾʦשʳʰץʘ ᴅʩʽʨʝʩʝ ʩʘʫʳʥ ʩʠʳʨʣʘʨ ʤʝʥ ʞʘʩ ʤʘʣʜʘʨסʘ ʧʘʡʜʘʣʳ. ɾʦשʳʰץʘ ʞʘץʩʳ 

ᴇʥʽʤʜʽ 3-6 ʞʳʣ ʙʦʡʳ ʙʝʨʝʜʽ. ᴆʥʽʧ-ᴇʩʫ ʜᴅʫʽʨʽ ʙʦʡʳʥʰʘ ʦʥʳ 2-3 ʨʝʪ ʦʨʘʜʳ. ɾʦשʳʰץʘʥʳש ʝש 

ʞʦסʘʨʳ ᴇʥʽʤʜʽʣʽʛʽʥ ᴇʤʽʨʽʥʽש ʝʢʽʥʰʽ ʞᴅʥʝ װʰʽʥʰʽ ʞʳʣʜʘʨʳ ʘʣʳʥʘʜʳ. ɾʦשʳʰץʘʥʳ ʞʘʩʳʣ 

ʘʟʳץץʘ ʰʘʰʘץʪʘʥʫ ʢʝʟʝשʽʥʝʥ ᴇʪʢʽʟʙʝʡ ʧʘʡʜʘʣʘʥʫ ʢʝʨʝʢ. ʆʥʳ1 ש ʢʛ ײץʨסʘץ ʟʘʪʳʥʜʘ 

ʤʘʣʘʟʳץʪʳץ ʙʽʨʣʽʢ ʤᴇʣʰʝʨʽ 0,75-ʪʝʥ ʢʝʤ ʝʤʝʩ. 

 ʘʤʪʘʤʘʩʳʟץ ʘʨʳ ᴇʥʽʤʽʥסʞʦ שʜʘʡʜʘ ʞʘʩʳʣ ʤʘʩʩʘʥʳסʞʘ ץʰʳʣʳשʫʘפ .ʤʘʡʳײץ ʘʥʪפ

ʝʪʝʪʽʥ ײץʤʘʡ ʜʘץʳʣʜʘʨʳ ʞʘʩʳʣ ʢʦʥʚʝʡʝʨʜʝ ʞʝʪʝʢʰʽ ʦʨʳʥ ʘʣʘʜʳ, ᴅʩʽʨʝʩʝ ʞʘʟʜʳש ʝʢʽʥʰʽ 

ʞʘʨʪʳʩʳʥʜʘ ᴇʪʝ ʳʩʪʳץʪʘ ʢᴇʧʪʝʛʝʥ ʜʘץʳʣʜʘʨ ʢװʡʽʧ ʢʝʪʢʝʥʜʝ. ɾʠʥʘʫ ʤʝʨʟʽʤʽ ʢʝʰʽʢʢʝʥ 

ʩʘʡʳʥ ʞʘʩʳʣ ʤʘʩʩʘ ʩʘʧʘʩʳ ʪᴇʤʝʥʜʝʡʜʽ. פʘʥʪ ײץʤʘʡʳʥʳש ʤʘʣʘʟʳץʪʳץ ʤʘʩʩʘ ʩʘʧʘʩʳʥʳש 

ʦʨʫ ʤʝʨʟʽʤʽʥʝ ʙʘʡʣʘʥʳʩʪʳ ᴇʟʛʝʨʫʽ ᴇʥʽʤʜʝʛʽ ʞʘʧʳʨʘץʪʘʨ ʤʝʥ ʩʘʙʘץʪʘʨ ʘʨʘץʘʪʳʥʘʩʳʥʘ 

ʪᴅʫʝʣʜʽ. ᴆʩʽʤʜʽʢʪʝʨʜʽש ʪװʪʽʢʪʝʥʫ ʢʝʟʝשʽʥʜʝ ᴇʥʽʤ ʞʠʥʘʫ ʢʝʟʽʥʜʝ ʞʘʩʳʣ ʤʘʩʩʘסʘ ʞʘʧʳʨʘץʪʘʨ 

 .ʣ ʢᴇʨʩʝʪʢʽʰ ï 16-17% [14]ײʽʥʜʝ ʙשʘʨʫ ʢʝʟʝסʙʘʩ ʰʳ ץʣʝʩʽ 43-45%, ʘʣ ʪʦʣʳװ

 ʘʥʜʘסʘʨʘץ ʛʝʨʽʛʝװʘʥʪ ʙʘʨ, ʞץ ʘ ʜʝʡʽʥס-ʳ ʩᴇʣʽʥʜʝ 20%סʞʘʩʳʣ ʘʟʳ שʤʘʡʳʥʳײץ ʘʥʪפ

ʞʘʧʳʨʘץʪʘʨʳ ײʟʘץ ʫʘץʳʪ ʙʦʡʳ ʞʘʩʳʣ ʪװʨʽʥʜʝ ʩʘץʪʘʣʘʜʳ. 1 ʢʛ ʞʘʩʳʣ ʤʘʩʩʘʜʘ 0,25-0,25 

ʤʘʣʘʟʳץʪʳץ ᴇʣʰʝʤ, 1 ʤʘʣʘʟʳץʪʳץ ᴇʣʰʝʤʜʝ 95-100 ʛ ץʦʨʳʪʳʣʘʪʳʥ ʧʨʦʪʝʠʥ ʙʘʨ. 

 ץʜʘʡʜʘ ʙʦʣʘʜʳ, ʙʽʨʘסʘʥ ʞʘסʘʨʳ ʩʘʧʘʩʳ ʝʨʪʝ ʦʨʳʣסʞʦ שʤʘʩʩʘʩʳʥʳ ץʪʳץʤʘʣʘʟʳ שʤʘʡʜʳײפ

ʦʣ ʢʝʟʜʝ ᴇʥʽʤʜʽʣʽʢ ʪᴇʤʝʥ. ײפʤʘʡ ᴇʥʽʤʽ ʪװʪʽʢʪʝʥʫ ʢʝʟʝשʽʥʝʥ ʰʘʰʘץʙʘʩ ʰʳסʘʨʫ ʢʝʟʝשʽʥʝ 

ʜʝʡʽʥ ʢᴇʙʝʡʝʜʽ, ʦʥʘʥ ᴅʨʽ ʪʦʣʳץ ʙʘʩ ʰʳסʘʨʫסʘ ץʘʨʘʡ ʘʟʘʷʜʳ. 

ʉʫʜʘʥ ʰᴇʙʽ ʤʘʣ ʞʘʶסʘ, ʰᴇʧ, ʞʘʩʳʣ ʘʟʳץ, ʧʽʰʝʥʜʝʤʝʛʝ ʧʘʡʜʘʣʘʥʫ װʰʽʥ 

ʰʳסʘʨʳʣסʘʥ. ɾʘʩʳʣ ʤʘʩʩʘʥʳש ʩʘʧʘʣʳ ʞʦסʘʨʳ ᴇʽʥʤʽʥ ʙʝʨʝʜʽ, ʦʥʳʤʝʥ ʪװʪʽʢʪʝʥʫ ʢʝʟʝשʽʥʽש 

ʙʘʩʳʥʘʥ ʩװʪʪʝʥʫ-ʙʘʣʘʫʳʟʜʘʥʳʧ ʧʽʩʫ ʤʝʨʟʽʤʽʥʝ ʜʝʡʽʥ ʘʟʳץʪʘʥʜʳʨʘʜʳ. פʫʘשʰʳʣʳץץʘ 

ʪᴇʟʽʤʜʽ, ʞʘץʩʳ ʪװʧʪʝʥʝʜʽ. ᴆʩʽʤʜʽʢ ʙʠʽʢʪʽʛʽ 220-290 ʩʤ, ץʦʣʘʡʣʳ ʞʳʣʜʘʨʳ 4 ʨʝʪʢʝ ʜʝʡʽʥ 

ʦʨʘʜʳ. ɸʛʨʦʪʝʭʥʠʢʘ ʞʘץʩʳ ʙʦʣסʘʥ ʞʘסʜʘʡʜʘ 800-1000 ʮ/ʛʘ ʞᴅʥʝ ʦʥʘʥ ʜʘ ʞʦסʘʨʳ ʞʘʩʳʣ 

ʤʘʩʩʘ ᴇʥʽʤʽʥ ʙʝʨʝʜʽ, ʙײʣ ʞʘסʜʘʡʜʘ ײץʨסʘץ ʟʘʪ ᴇʥʽʤʽ 135 ʮ/ʛʘ ʙʦʣʘʜʳ. ײפʤʘʡ-ʩʫʜʘʥ 
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ʙʫʜʘʥʳʥʳש ʞʘʩʳʣ ʤʘʩʩʘʩʳ ʞʘʟʜʳש ʝʢʽʥʰʽ ʞʘʨʪʳʩʳʥʜʘ ʞᴅʥʝ ʢװʟ ʤʝʟʽʛʽʣʽʥʜʝ ʞʘץʩʳ 

ʧʘʡʜʘʣʘʥʘʜʳ [15]. 

ɾʘʩʳʣ ʘʟʳץץʘ ץʘʞʝʪʪʽʣʽʢʪʽ ʘʥʳץʪʘʫ. ɾʘʩʳʣ ʘʟʳץʪʳ ʫʘץʳʪʳʣʳ ʧʘʡʜʘʣʘʥʘʪʳʥ 

ʙʦʣʩʘ, ʦʥʜʘ ʤʘʣסʘ ץʘʞʝʪʪʽ ʙʘʨʣʳץ ץʦʨʝʢʪʽʢ ʟʘʪʪʘʨ ʙʘʨ. ʄʘʣʜʘʨ ʞʘʩʳʣ ʘʟʳץʪʳ ʪʘʤʳʨʳʤʝʥ 

ʪײʨסʘʥʜʘ ʥʝʤʝʩʝ ʦʨʳʧ ᴅʢʝʧ ʙʝʨʛʝʥʜʝ ʞʝʡʜʽ. ɾʘʩʳʣ ʘʟʳץʪʘʨʜʳש ʩʘʧʘʣʳץ ʩʠʧʘʪʪʘʤʘʣʘʨʳ 

ʢᴇʧʪʝʛʝʥ ʬʘʢʪʦʨʣʘʨסʘ ʙʘʡʣʘʥʳʩʪʳ. ɸʩʪʳץ ʪץײʳʤʜʘʩ ᴇʩʽʤʽʜʢʪʝʨʜʽ ʞʘʩʳʣ ʘʟʳץץʘ ʛװʣ 

ʰʦסʳʨʳ ʰʳץץʘʥסʘ ʜʝʡʽʥ, ʙײʨʰʘץ ʪץײʳʤʜʘʨʳ ʛװʣʜʝʫ ʙʘʩʪʘʣסʘʥʰʘ ʧʘʡʜʘʣʘʥʘʜʳ. ɸʩʪʳץ 

ʰᴇʧʪʝʨʜʽײץ שʨסʘץ ʟʘʪʳʥʜʘ ʰʠʢʽ ʧʨʦʪʝʠʥ ʤᴇʣʰʝʨʽ 15% ʢʝʤ ʙʦʣʤʘʫʳ ʪʠʽʩ, ʙײʨʰʘץ 

ʪץײʳʤʜʘʩ ʰᴇʧʪʝʨʜʽײץ שʨסʘץ ʟʘʪʳʥʜʘ ï 16-17%-ʜʘʥ ʢʝʤ ʝʤʝʩ, ʘʣ ʪʘʙʠסʠ ʞʘʡʳʣʳʤ 

ʰᴇʧʪʝʨʽʥʜʝ ï 10%-ʜʘʥ ʢʝʤ ʙʦʣʤʘʫʳ ʪʠʽʩ. ᴄʨʪװʨʣʽ ᴇʩʽʤʜʽʢʪʝʨʜʽש ʞʘʩʳʣ ʘʟʳסʳʥʳ1 ש ʢʛ 

 .ᴇʣʰʝʤ ʙʽʨʣʽʛʽ 0,81-0,86 ʙʦʣʫ ʢʝʨʝʢ ץʪʳץʟʘʪʳʥʜʘ ʤʘʣʘʟʳ ץʘסʨײץ

ɾʘʩʳʣ ʘʟʳץʪʘ ײץʨסʘץ ʟʘʪʪʳץ שʦʣʘʡʣʳ ʤᴇʣʰʝʨʽ ʰʘʤʘʤʝʥ 18% ʙʦʣʘʜʳ, ʞʘʡʳʣʳʤʜʳץ 

ʘʟʳץʪʳײץ שʨסʘץ ʟʘʪʳʥʜʘ ʰʠʢʽ ʢʣʝʪʯʘʪʢʘʥʳש ʤᴇʣʰʝʨʽ ï 20-25%, ʦʨʳʣסʘʥ ʞʘʩʳʣ ʘʟʳץʪʳש 

 ʪʘ ʟʠʷʥʜʳ ʞᴅʥʝ ʫʣʳ ᴇʩʽʤʜʽʢʪʝʨץʟʘʪʳʥʜʘ ï 25-28%-ʜʘʥ ʘʩʧʘʡʜʳ. ɾʘʩʳʣ ʘʟʳ ץʘסʨײץ

ʤᴇʣʰʝʨʽ 1%-ʜʘʥ ʞʦסʘʨʳ ʙʦʣʤʘʫʳ ʪʠʽʩ. 

ɾʘʩʳʣ ʘʟʳץʪʳץ שʘʞʝʪʪʽʣʽʛʽʥ ʤʘʣʜʳש ʪװʨʽʥʝ ʞᴅʥʝ ʞʳʥʳʩʪʳץ ʪʦʧʪʘʨʳʥʘ ץʘʨʘʡ 

ʰʘʨʫʘʰʳʣʳץʪʘסʳ ʨʘʮʠʦʥסʘ ʞᴅʥʝ ʘʟʳץʪʘʥʜʳʨʫ ʥʦʨʤʘʩʳʥʘ ʩᴅʡʢʝʩ ʝʩʝʧʪʝʡʜʽ. ɸʟʳץʪʳ 

ʝʩʝʧʪʝʫ ʤʘʩʩʘ ʙʽʨʣʽʛʽʤʝʥ, ʤʘʣʘʟʳץʪʳץ ʙʽʨʣʽʢʧʝʥ, ʘʣʤʘʩʫ ʵʥʝʨʛʠʷʩʳ ʙʽʨʣʽʛʽʤʝʥ, ʥʘץʪʳ 

 ץʪʳץʨʛʽʟʽʣʝʜʽ. ʄʳʩʘʣʳ, 1 ʢʛ ʰᴇʧʪʝ ʦʨʪʘ ʝʩʝʧʧʝʥ 0,18 ʤʘʣʘʟʳװʦʨʝʢʪʽʢ ʟʘʪʪʘʨ ʙʦʡʳʥʰʘ ʞץ

ᴇʣʰʝʤ ʙʦʣʘʪʳʥ ʙʦʣʩʘ, ʙʦʡʜʘץ ʞᴅʥʝ 8 ʢʛ-סʘ ʜʝʡʽʥ ʩװʪ ʙʝʨʝʪʽʥ ʩʠʳʨʣʘʨסʘ ʢװʥʽʥʝ 40-45 ʢʛ, 

ᴇʥʽʤʜʽʣʽʛʽ 10-ʥʘʥ 20 ʢʛ ʩװʪ ʙʝʨʝʪʽʥ ʩʠʳʨʣʘʨסʘ ʪʠʽʩʽʥʰʝ 45-80 ʢʛ ʰᴇʧ ʙʝʨʽʣʝʜʽ. 

ɾʦסʘʨʳᴇʥʽʤʜʽ ʩʠʳʨʣʘʨסʘ ץʦʩʳʤʰʘ ʢʦʥʮʝʥʪʨʘʪʪʳ ʘʟʳץ ʙʝʨʽʣʫʽ ʪʠʽʩ. ʄɯפ ʤʘʣʳʥʳש 

ʪᴇʣʜʝʨʽʥʝ װʰ ʘʡʜʘʥ 24 ʘʡסʘ ʜʝʡʽʥ ᴇʩʢʝʥʜʝ 6 ʢʛ-ʥʘʥ 40 ʢʛ-סʘ ʜʝʡʽʥ ʞʘʩʳʣ ʘʟʳץ, ʞײʤʳʩ 

ʘʪʪʘʨʳʥʘ ï 30-40 ʢʛ, 1-3 ʞʘʩʘʨ ʞʳʣץʳסʘ 25-30, װʣʢʝʥ ץʦʡʣʘʨסʘ ï 6-8 ʢʛ, ץʦʟʳʣʘʨסʘ 2-3, ʝʪ 

ʙʘסʳʪʳʥʜʘסʳ ʙץײʘʣʘʨסʘ 15 ʢʛ-ʜʘʡ ʞʘʩʳʣ ʘʟʳץ ʙʝʨʽʣʝʜʽ. 

1-ʰʽ ʢʝʩʪʝʜʝ 100 ʙʘʩ ʤװʡʽʟʜʽ ʽʨʽ ץʘʨʘ ʤʘʣסʘ ʘʨʥʘʣסʘʥ çʞʘʩʳʣ ʢʦʥʚʝʡʝʨè ʞװʡʝʩʽʥʽש 

ʞʦʩʧʘʨʳ ʢʝʣʪʽʨʽʣʛʝʥ. 

 

ʂʝʩʪʝ 1 - 100 ʙʘʩ ʤװʡʽʟʜʽ ʽʨʽ ץʘʨʘ ʤʘʣסʘ ʘʨʥʘʣסʘʥ çʞʘʩʳʣ ʢʦʥʚʝʡʝʨè ʞװʡʝʩʽʥʽש ʝʛʽʩ ʢᴇʣʝʤʽʥ 

ʞʦʩʧʘʨʣʘʫ (1 ʙʘʩ ʤϮʡʽʟʜʽ ʽʨʽ Ϩʘʨʘ ʤʘʣʳʥʘ ʪϸʫʣʽʛʽʥʝ: ʞʦϬʳʰϨʘ , ʪϮʡʝʞʦϬʳʰϨʘ - 35 ʢʛ, 

Ϩʘʥʪ Ϩϰʤʘʡʳ ʞϸʥʝ ʩʫʜʘʥ ʰϺʙʽ 40 ʢʛ ʞʘʩʳʣ ʤʘʩʩʘ ʝʩʝʙʽʥʝʥ) 

 
ɼʘץʳʣ ʉʦʨʪ ʉʝʙʫ 

ʤʝʨʟʽʤʽ 

1 ʦʨʳʤʜʘסʳ 

ʞʘʩʳʣ ʤʘʩʩʘʥʳש 

ʦʨʪʘʰʘ ᴇʥʽʤʜʽʣʽʛʽ, 

ʮ/ʛʘ 

ɾʘʣʧʳ 

ᴇʥʽʤ, 

ʮ/ʛʘ 

 ʘʞʝʪʪʽפ

ʞʘʩʳʣ 

ʤʘʩʩʘ 

ʢᴇʣʝʤʽ, ʮ 

 ʘʞʝʪʪʽפ

ʝʛʽʩ 

ʘʫʜʘʥʳ, 

ʛʘ 

ɾʦשʳʰץʘ ʉʝʤʠʨʝʯʝʥʩʢʘʷ ɽʢʽʥʰʽ 

ʞʳʣסʳ 

400,0  

800,0 

 

1100,0 

 

1,4 300,0 

100,0 

ʊװʡʝʞʦשʳʰץʘ ɸʨʢʘʩ 10 ʥʘʫʨʳʟ 400,0 400,0 400,0 1,0 

ʉʫʜʘʥ ʰᴇʙʽ ɻʠʙʨʠʜ 10 ʩᴅʫʽʨ 340,0  

460,0 

 

920,0 

 

2,0 120,0 

 ץʩʪʘʥʜʳץʘʟʘפ ʤʘʡʳײץ ʘʥʪפ

20 

10 ʤʘʤʳʨ 400,0 600,0 1200,0 2,0 

200,0 

 ʤʘʡʳ ʂʝʰʝʥ 20 ʤʘʤʳʨ 400,0 600,0 1200,0 2,0ײץ ʘʥʪפ

200,0 

ɹʘʨʣʳסʳ: 4820,0 8,4 

 

çɾʘʩʳʣ ʢʦʥʚʝʡʝʨè ʞװʡʝʩʽʥʜʝ ʞʦשʳʰץʘʥʳש ʉʝʤʠʨʝʯʝʥʩʢʘʷ ʤʝʩʪʥʘʷ, 

ʪװʡʝʞʦשʳʰץʘʥʳש ɸʨʢʘʩ, ʩʫʜʘʥ ʰᴇʙʽʥʽש ʛʠʙʨʠʜ, ץʘʥʪ ײץʤʘʡʳʥʳש ʦʨʪʘʰʘ ʧʽʩʝʪʽʥ 

 ʨʽʰ ʘʫʳʩʧʘʣʳװʞᴅʥʝ ʢʝʰ ʧʽʩʝʪʽʥ ʂʝʰʝʥ ʩʦʨʪʪʘʨʳ ʧʘʡʜʘʣʘʥʳʣʘʜʳ. ʂ 20 ץʩʪʘʥʜʳץʘʟʘפ
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ʝʛʽʩʽʥʜʝʛʽ ʝʢʽʥʰʽ ʞʳʣסʳ ʞʦשʳʰץʘ 3 ʦʨʳʤ, 1 ʞʳʣסʳ ʪװʡʝʞʦשʳʰץʘ ï 1, ʉʫʜʘʥ ʰᴇʙʽ ï 2, 

 ʘʞʝʪʪʽ ʝʛʽʩ ʘʫʜʘʥʳפ .ʨʘʡʜʳײץ ʦʨʳʥץ ץʤʘʡʳ ʩʦʨʪʪʘʨʳ 2 ʦʨʳʤ ʙʦʡʳʥʰʘ ʞʘʩʳʣ ʘʟʳײץ ʘʥʪץ

(8,4 ʛʘ) 4 ʘʡסʘ ʞʦʩʧʘʨʣʘʥסʘʥ 4820,0 ʮ ץʘʞʝʪʪʽ ʞʘʩʳʣ ʤʘʩʩʘ ʢᴇʣʝʤʽʥʽש ʝʩʝʙʽʥʝʥ ʰʳסʳʧ 

ʦʪʳʨ.   

ɾʘʩʳʣ ʢʦʥʚʝʡʝʨ ʜʘץʳʣʜʘʨʳ ʞʘʩʳʣ ʘʟʳץʪʳש ᴅʨʪװʨʣʽ ʜᴅʥʜʽʣʽʛʽ ʤʝʥ ץʦʨʝʢʪʽʣʽʢ 

ʩʘʧʘʩʳʤʝʥ ᴇʥʜʽʨʽʣʫʽ ʪʠʽʩ, ᴇʥʽʤʜʽʣʽʢ ʞʦסʘʨʳ ʞᴅʥʝ ʪᴇʤʝʥ ᴇʟʽʥʜʽʢ ײץʥʳ ʙʦʣʫʳ ʰʘʨʪ. ʂᴇʧ 

ʪװʨʣʽ ʜʘץʳʣʜʘʨʜʳ ʘʣʘ ʙʝʨʫ ʜײʨʳʩ ʝʤʝʩ, ʩʝʙʝʙʽ ʦʣʘʨʜʳש ʩʘʥʳ ʢᴇʙʝʡʛʝʥ ʩʘʡʳʥ ʪץײʳʤ 

ᴇʥʜʽʨʫ ץʠʳʥסʘ ʪװʩʝʜʽ, ʝʛʽʩʪʝʨʜʝ ʘʫʳʣʰʘʨʫʘʰʳʣʳץ ʪʝʭʥʠʢʘʣʘʨʳʥʳש ʞװʨʽʧ ʪײʨʫʳ ʜʘ ʰʘסʳʥ 

ʫʯʘʩʢʝʣʝʨʜʝ ץʠʳʥʜʘʡʜʳ.  

ʄʘʣʜʳש ʞʘʩʳʣ ʘʟʳץץʘ ʪᴅʫʣʽʢʪʝʛʽ ץʘʞʝʪʪʽʣʽʛʽʥ ʘʥʳץʪʘʧ, ʦʣʘʨʜʳש ʦʥʢװʥʜʽʢ 

 ʘʨʘʡץ ʘʞʝʪʪʽʣʽʛʽʥ ʤʘʣ ʙʘʩʳʥʘץ ʤʝʨʟʽʤʛʝ ץʢʽʣ ʞʘʡʳʣʳʤʜʳװʞᴅʥʝ ʙ ץʘʞʝʪʪʽʣʽʛʽʥ, ʘʡʣʳץ

ʝʩʝʧʪʝʧ ʰʳסʘʨʘʜʳ. ᴄʨʙʽʨ ʝʩʝʧʪʝʣʛʝʥ ʢʝʟʝשʛʝ 10-15% ʩʘץʪʘʥʜʳʨʫ ץʦʨʳʥ ʘʫʘ ʨʘʡʳʥʳש 

 שʤʘʣʜʘʨʜʳ ץʘ ʙʘʨʣʳץץʜʘʡʳʥ ʝʩʢʝʨʝ ʦʪʳʨʳʧ ʞʦʩʧʘʨʣʘʫ ʢʝʨʝʢ. ɾʘʩʳʣ ʘʟʳסʦʣʘʡʩʳʟ ʞʘץ

ʞʘʣʧʳ ץʘʞʝʪʪʽʣʽʛʽʥ ʤʘʣ ʪװʨʣʝʨʽʥ ʝʩʢʝʨʝ ʦʪʳʨʳʧ ʘʥʳץʪʘʡʜʳ. 
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Annotation. In the general feed production system of Kyzylorda region, the need for cattle to be 

fully fed during the grazing period is one of the current problems. Due to low availability of fodders 

balanced in sugar-protein ratio, consumption of harvested fodders per unit of livestock production 

exceeds zootechnical norms. In solving this problem, the creation and organization of a green conveyor 

based on local zoned feed crops of rice crop rotation plays a prominent role. It is common knowledge that 
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green food is willingly eaten by all types of farm animals. It contains a large amount of protein, 

carbohydrates, minerals in easily assimilable form. In addition to lucerne and donik, sorghum crops ï 

sugar sorghum and Sudanese grass, having a sugar content of 16-20%, deserve serious attention here. 

In the region, natural and climatic conditions allow the cultivation of promising fodder crops in 

rice crop rotation to obtain sufficient quantities of highly productive fodders throughout the grazing 

period. Analysis of scientific research shows that with the correct selection of fodder crops of the green 

conveyor and their scientific alternation in crop rotation in summer-autumn time it is possible to obtain up 

to 80% of livestock production produced per year. 

Keywords: green conveyor, livestock products, lucerne, tributary, sugar sorghum, sudanese 

grass. 
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1
ϧʦʨϨʳʪ ɸʪʘ ʘʪʳʥʜʘϤʳ ϧʳʟʳʣʦʨʜʘ ʫʥʠʚʝʨʩʠʪʝʪʽ, ϧʘʟʘϨʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳ 

2
ɸʟʝʨʙʘʡʜʞʘʥ ϯʣʪʪʳϨ Ϥʳʣʳʤ ʘʢʘʜʝʤʠʷʩʳʥʳϬ  

ʊʦʧʳʨʘϨʪʘʥʫ ʞϸʥʝ ʘʛʨʦʭʠʤʠʷ ʠʥʩʪʠʪʫʪʳ, ɸʟʝʨʙʘʡʜʞʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳ  

 
ɸשʜʘʪʧʘ. פʳʟʳʣʦʨʜʘ ʦʙʣʳʩʳʥʜʘ ײץʤʘʡ ʜʘץʳʣʜʘʨʳʥ ᴇʩʽʨʫ ʪʠʽʤʜʽʣʽʛʽ ʦʣʘʨʜʳש 

 ,ʦʷ ʙʝʨʤʝʡʪʽʥʝץ ʳʥʘ ʘʩʘ ʪʘʣʘʧסʥʘʨʣʳײץ ץʘ ʪᴇʟʽʤʜʽʣʽʛʽʥʝ, ʪʦʧʳʨʘץץʘ ʞᴅʥʝ ʳʩʪʳץץʰʳʣʳץʘסʨײץ

ʞʦסʘʨʳ ᴇʥʽʤʜʽʣʽʛʽʥʝ, ʞʘʥ-ʞʘץʪʳ ʧʘʡʜʘʣʘʥʫʳʥʘ, װʡ ʞʘʥʫʘʨʣʘʨʳʥʘ ᴅʨʪװʨʣʽ ʤʘʣ ʘʟʳסʳʥ ʘʣʫʳסʘ 

ʙʘʡʣʘʥʳʩʪʳ. ײפʤʘʡ ï ײʩʘץ ʪץײʳʤʜʳ ʜʘץʳʣ, ʩʦʥʜʳץʪʘʥ ʪץײʳʤʜʘʨʜʳ ʙʽʨʢʝʣʢʽ ʪʝʨʝשʜʽʢʪʝ ʩʝʙʫ, 

ʘʨʘʤʰᴇʧʪʝʨʜʽ ʞʦʶ ʞᴅʥʝ ʪץײʳʤʜʘʨʜʳש ᴇʩʽʧ-ᴇʥʫʽʥʝ ץʦʣʘʡʣʳ ʞʘסʜʘʡʣʘʨ ʞʘʩʘʫ װʰʽʥ ʪʦʧʳʨʘץʪʳ 

ʞʘץʩʳ ʜʘʡʳʥʜʘʧ ʘʣʫ ץʘʞʝʪ. ɹʽʟʜʽש ʟʝʨʪʪʝʫʣʝʨʽʤʽʟʜʝ ʪʦʧʳʨʘץʪʳ ʥʝʛʽʟʛʽ ʞᴅʥʝ ʝʛʽʩ ʘʣʜʳʥʜʘסʳ 

ᴇשʜʝʫʣʝʨʜʽש ʢװʨʽʰ ʞװʡʝʣʝʨʽ ʰʘʣסʳʥʜʳ-ʙʘʪʧʘץʪʳ ʪʦʧʳʨʘץʪʘʨʳʥʳש ʘʛʨʦʬʠʟʠʢʘʣʳץ ץʘʩʠʝʪʪʝʨʽʥʝ 

ᴅʩʝʨʽ ץʘʨʘʣʜʳ. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʜʽ ʤᴅʣʽʤʝʪʪʝʨʜʽ ʪʘʣʜʘʡ ʢʝʣʝ, ʪʦʧʳʨʘץʪʳ 24-27 ʩʤ ʪʝʨʝשʜʽʢʪʝ ʘʫʜʘʨʘ 

ʞʳʨʪʫ ʞᴅʥʝ 12-14 ʩʤ ʪʝʨʝשʜʽʢʪʝ ʪʦʧʳʨʘץ ʙʝʪʽʥ ʜʠʩʢʽʣʝʧ-ץʦʧʩʳʪʫ ʞʳʨʪʳʣʘʪʳʥ ץʘʙʘʪʪʳש 

ʛʨʘʥʫʣʦʤʝʪʨʠʷʣʳײץ ץʨʘʤʳ ʤʝʥ ʪʦʧʳʨʘץ ʪʳסʳʟʜʳסʳʥ ʞʘץʩʘʨʪʘʪʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥʽʥ ʢᴇʨʩʝʪʪʽ. 

ɾʠʝ ʢʝʟʜʝʩʝʪʽʥ ʩᴇʟʜʝʨ: ץʘʥʪ ײץʤʘʡʳ, ʪʦʧʳʨʘץ ʬʨʘʢʮʠʩ̫ʳ, ʪʦʧʳʨʘץ ᴇשʜʝʫ, ʘʫʜʘʨʘ ʞʳʨʪʫ, 

ʩʳʜʳʨʘ ᴇשʜʝʫ, ʰʘʣסʳʥʜʳ-ʙʘʪʧʘץʪʳ ʪʦʧʳʨʘץ. 

 

ʂʽʨʽʩʧʝ. פʘʥʪ ײץʤʘʡʳ (ʩװʨʣʝʤʜʽʢ) ï ʙʠʽʢ, ʢᴇʧ ʪװʧʪʝʥʝʪʽʥ ᴇʩʽʤʜʽʢ, ʩʘʙʘץʪʘʨʳ 

ʰʳʨʳʥʜʳ, ʙʫʳʥʘʨʘʣʳץʪʘʨʳ ײʟʳʥ, ץʘʣʳש ʞʘʧʳʨʘץʪʘʥʘʜʳ ʞᴅʥʝ ʩʘʙʘץ ʰʳʨʳʥʳʥʜʘ 16-18% 

ʦʜʘʥ ʜʘ ʞʦסʘʨʳ ץʘʥʪ ʤᴇʣʰʝʨʽ ʙʘʨ [1-3]. פʘʥʪ ײץʤʘʡʳʥ ʞʘʟ-ʢװʟ ʘʡʣʘʨʳʥʜʘ ʢᴇʢ ʙʘʣʘʫʩʘ, ץʳʩ 

ʘʡʣʘʨʳʥʜʘ ʩװʨʣʝʤʜʽʢ, ʧʽʰʝʥʜʝʤʝ ʞᴅʥʝ ʙʘʩץʘ ʜʘ ʜʘץʳʣʜʘʨʤʝʥ ʘʨʘʣʘʩ ᴇʩʽʨʫ ʘʨץʳʣʳ ʤʘʣ 

ʘʟʳסʳ ʨʝʪʽʥʜʝ ʧʘʡʜʘʣʘʥʫסʘ ʙʦʣʘʜʳ. ɾʳʣʫʩװʡʛʽʰ ʜʘץʳʣ, ʩʦʥʜʳץʪʘʥ ײץʤʘʡ ᴇʩʢʽʥʜʝʨʽ 

ʙʽʨʢʝʣʢʽ ʰʳסʫ װʰʽʥ ʪץײʳʤ ʩʝʙʫ ʪʝʨʝשʜʽʛʽʥʜʝ ʪʦʧʳʨʘץ ʪʝʤʧʝʨʘʪʫʨʘʩʳ ʢʝʤʽʥʜʝ 14-17Áʉ-ʪʘʥ 

ʢʝʤ ʙʦʣʤʘʫʳ ʢʝʨʝʢ. ײפʤʘʡ ʪץײʳʤʜʘʨʳ ʙᴇʨʪʫʛʝ ʦʥʳש ʞʘʣʧʳ ʤʘʩʩʘʩʳʥʘʥ ʰʘʤʘʤʝʥ 30-35%, 

ʘʣ ʙʠʜʘʡ ʪץײʳʤʳʥʘ ï  55-60%  ʩʫ ʞײʤʩʘʣʘʜʳ. ײפʤʘʡ ײץʨסʘץ ʟʘʪ ʙʽʨʣʽʛʽʥ ײץʨʘʫʳ װʰʽʥ 

ʩʫʜʳ300 ש, ʩʫʜʘʥ ʰᴇʙʽ ï 340, ʩײʣʳ ï 600 ʙᴇʣʽʛʽʥ ʞײʤʩʘʡʜʳ [4]. 

 שʜʝʫʜʽשʟʘʤʘʥʫʠ ᴇʩʽʨʫ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥʜʘ ᴇ שʳʣʜʘʨʳʥʳץʤʘʡ ʜʘײץ ʜʘשʘʟʽʨʛʽ ʪʘפ

ʪװʨʣʽ ᴅʜʽʩʪʝʨʽ ʩʘʣʜʘʨʳʥʘʥ ʪʦʧʳʨʘץʪʳש ʘʛʨʦʬʠʟʠʢʘʣʳץ ץʘʩʠʝʪʪʝʨʽʥʽש ᴇʟʛʝʨʫ ʙʝʣʛʽʣʝʥʛʝʥ 

ʞʘשʘ ʟʘשʜʳʣʳץʪʘʨʳ ʝʩʢʝʨʽʣʝʜʽ [5-7]. 

ʉʦסשʳ ʫʘץʳʪʪʘ ʢʝʰ ʩʝʙʽʣʝʪʽʥ ʦʪʘʤʘʣʳ ʜʘץʳʣʜʘʨ װʰʽʥ ʩʝʙʫ ʘʣʜʳʥʜʘ ʪʦʧʳʨʘץ 

ᴇשʜʝʫʜʽ ʤʠʥʠʤʘʣʠʟʘʮʠʷʣʘʫʤʝʥ ץʘʪʘʨ ʦʣʘʨʜʳ ʦשʪʘʡʣʘʥʜʳʨʫסʘ, ʷסʥʠ ʩʝʙʫ ʘʣʜʳʥʜʘ ʪʦʧʳʨʘץ 

ᴇשʜʝʫʜʽש ᴅʨʙʽʨ ʪᴅʩʽʣʽ ʙʝʣʛʽʣʽ ʙʽʨ ʬʫʥʢʮʠʷʣʘʨʜʳ ʜᴅʣʤʝ ʜᴅʣ ץʘʤʪʘʤʘʩʳʟ ʝʪʫʛʝ ʙʘסʳʪʪʘʣסʘʥ  

ʪᴅʞʽʨʠʙʝ ʙʝʪʘʣʳʩʳ ץʦʣסʘ ʘʣʳʥʫʜʘ [8,9].    

ʊʦʧʳʨʘץ ʪʳסʳʟʜʳסʳ ʦʥʳײץ שʨʳʣʳʤʜʳסʳʥʘ, ʛʨʘʥʫʣʦʤʝʪʨʠʷʣʳײץ ץʨʘʤʳʥʘ, 

 ץʟʘʪʪʘʨ ʤᴇʣʰʝʨʽʥʝ ʙʘʡʣʘʥʳʩʪʳ. ᴆʟ ʢʝʟʝʛʽʥʜʝ ʪʦʧʳʨʘ ץʘʨʘʰʽʨʽʢ ʞᴅʥʝ ʦʨʛʘʥʠʢʘʣʳץ

ʪʳסʳʟʜʳסʳ ʪʦʧʳʨʘץʪʘסʳ ʩʫ ʞᴅʥʝ ʘʫʘ ʨʝʞʠʤʜʝʨʽʥʝ, ʙʠʦʣʦʛʠʷʣʳץ ʙʝʣʩʝʥʜʽʣʽʛʽʥʝ, 

ᴇʩʽʤʜʽʢʪʝʨʜʽש ʪʘʤʳʨ ʞװʡʝʩʽʥʽש ʜʘʤʫʳʥʘ, ʚʝʛʝʪʘʮʠʷʣʳץ ʢʝʟʝשʜʝ ʪʽʨʰʽʣʽʢ ʝʪʫʽʥʝ ʝʣʝʫʣʽ ᴅʩʝʨ 

ʝʪʝʜʽ. ᴆʪʝ ʙʦʨʧʳʣʜʘץ ʪʦʧʳʨʘץʪʘʨʜʘ ʩʫ ʞᴅʥʝ ץʦʨʝʢʪʽ ʟʘʪʪʘʨʜʳש ʤᴇʣʰʝʨʽ ʪʳʤ ʘʟ ʙʦʣʘʜʳ. 

ʄײʥʜʘʡ ʪʦʧʳʨʘץʪʘʨʜʘ ʙʦʩ ץʫʳʩʪʘʨʜʳש ʢᴇʧʪʽʛʽʥʝʥ ʪʘʤʳʨ ʙײʪʘץʪʘʨʳʥʳש ᴇʩʫʽ ʪʝʞʝʣʝʜʽ 

ʞᴅʥʝ ץʘʪʪʳ ʞʝʣʜʽש ᴅʩʝʨʽʥʝʥ ʞʳʨʪʫ ץʘʙʘʪʳʥʜʘסʳ ʳʣסʘʣʜʳ ײץʨסʘʪʳʧ ʞʽʙʝʨʝʜʽ [10-13].  
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ʊᴅʞʽʨʠʙʝ ʤʘʪʝʨʠʘʣʜʘʨʳ ʤʝʥ ᴅʜʽʩʪʝʨʽ. ɿʝʨʪʪʝʫʣʝʨ פʳʟʳʣʦʨʜʘ ʦʙʣʳʩʳ, ɾʘʣʘסʘʰ 

ʘʫʜʘʥʳ çɹʘץʜᴅʫʣʝʪè ʰʘʨʫʘ ץʦʞʘʣʳסʳʥʳש ʢװʨʽʰ ʞװʡʝʣʝʨʽʥʜʝ ʞװʨʛʽʟʽʣʜʽ. ʊᴅʞʽʨʠʙʝ 

ʫʯʘʩʢʝʩʽʥʽש ʪʦʧʳʨʘסʳ ï ʰʘʣסʳʥʜʳ-ʙʘʪʧʘץʪʳ. ɸʪʳʟ ʪʦʧʳʨʘסʳʥ ʳʣסʘʣʜʘʫ ʩʫʘʨʫʳ 

(ʚʣʘʛʦʟʘʨʷʜʢʦʚʳʡ) ʞװʨʛʽʟʽʣʜʽ; ʝʛʽʩʪʽʢ ʞʝʨ ץʘʡʪʘ ʞʳʨʪʳʣʜʳ; ʜʠʩʢʽʣʝʥʜʽ; ʘʪʳʟ ʪʝʛʽʩʪʝʣʜʽ; 

ʤʠʥʝʨʘʣʜʳ ʪʳשʘʡʪץʳʰʪʘʨ ʘʟʦʪ 60 ʢʛ/ʛʘ, ʬʦʩʬʦʨ 90 ʢʛ/ʛʘ ʤᴇʣʰʝʨʽʤʝʥ ʝʥʛʽʟʽʣʜʽ, 

ʪʳʨʤʘʣʘʥʜʳ; ʪץײʳʤ ʩʝʙʽʣʜʽ, ʢʘʪʦʢʪʘʣʜʳ.   
ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ. ɸʣסʘʰץʳʜʘ ʪʦʧʳʨʘץʪʳש ʞʳʨʪʳʣʘʪʳʥ ץʘʙʘʪʳ 

ʘʫʳʣʰʘʨʫʘʰʳʣʳײץ ץʨʘʣʜʘʨʳʤʝʥ ᴇשʜʝʣʛʝʥʥʝʥ ʢʝʡʽʥ ʙʦʨʧʳʣʜʘץ ʢװʡʽʥʜʝ ʙʦʣʘʜʳ, ʢʝʡʽʥ 

ʤʝʪʝʦʨʦʣʦʛʠʷʣʳץ ʞʘסʜʘʡʣʘʨסʘ ʙʘʡʣʘʥʳʩʪʳ ʙʽʨʪʝ-ʙʽʨʪʝ ʥʳסʳʟʜʘʣʘ ʙʘʩʪʘʡʜʳ ʜʘ, ʫʘץʳʪ ʢʝʣʝ 

ʦʥʳש ʪʳסʳʟʜʳסʳ ʢʝʣʝʩʽ ᴇשʜʝʫʛʝ ʜʝʡʽʥ ᴇʟʛʝʨʽʩʩʽʟ ץʘʣʘ ʙʝʨʝʜʽ. ᴄʜʝʪʪʝ, ʪʦʧʳʨʘץʪʳש ʞʦסʘʨʳ 

 .ʪᴇʤʝʥ ʙʦʣʘʜʳ [14] ץʳʟʜʳסʘʙʘʪʪʘʨʳʥʜʘ ʪʳץ ʘʥסʩʘʨʪʳʣץʨʳʣʳʤʳ ʞʘײץ ʘʨʘ ʰʽʨʽʢʪʽ ʞᴅʥʝץ

ᴆʪʝ ʙʦʨʧʳʣʜʘץ ʪʦʧʳʨʘץʪʘʨʜʘ ʩʫ ʞᴅʥʝ ץʦʨʝʢʪʽ ʟʘʪʪʘʨʜʳש ʤᴇʣʰʝʨʽ ʪʳʤ ʘʟ ʙʦʣʘʜʳ. 

ʄײʥʜʘʡ ʪʦʧʳʨʘץʪʘʨʜʘ ʙʦʩ ץʫʳʩʪʘʨʜʳש ʢᴇʧʪʽʛʽʥʝʥ ʪʘʤʳʨ ʙײʪʘץʪʘʨʳʥʳש ᴇʩʫʽ ʪʝʞʝʣʝʜʽ 

ʞᴅʥʝ ץʘʪʪʳ ʞʝʣʜʽש ᴅʩʝʨʽʥʝʥ ʞʳʨʪʫ ץʘʙʘʪʳʥʜʘסʳ ʳʣסʘʣʜʳ ײץʨסʘʪʳʧ ʞʽʙʝʨʝʜʽ.  

ᴆʟ ʢʝʟʝʛʽʥʜʝ, ʞʦסʘʨʳ ʪʳסʳʟʜʳסʳ ʙʘʨ ʪʦʧʳʨʘץʪʘʨ ᴇʩʽʤʜʽʢʪʝʨ װʰʽʥ ᴇʪʝ ʟʠʷʥ. ʄײʥʜʘʡ 

ʞʘסʜʘʡʜʘ ᴇʩʽʤʜʽʢʪʝʨʛʝ ʞʝʪʽʤʩʽʟ ʳʣסʘʣʜʳװ שʣʝʩʽ ʢᴇʙʝʡʝ ʪװʩʝʜʽ. פʦʨʝʢʪʽ ʟʘʪʪʘʨʜʳש 

ʰʦסʳʨʣʘʥʫʳ ץʠʳʥʜʘʧ, ʘʫʘ ʨʝʞʠʤʽ ʥʘʰʘʨʣʘʡʜʳ.  

 ʓʣסʘʣʜʳ ʩʦʨʫ, ʪʦʧʳʨʘץʪʘסʳ ʘʫʘ ʘʡʥʘʣʳʤʳ, ʤʠʢʨʦʦʨʛʘʥʠʟʤʜʝʨʜʽש ʪʽʨʰʽʣʽʛʽ ʤʝʥ 

ᴇʩʽʤʜʽʢʪʝʨʜʽש ʪʘʤʳʨ ʞװʡʝʩʽʥʽש ʜʘʤʫʳ ʪʦʧʳʨʘץ ʪʳסʳʟʜʳʣʳסʳʥʘ ʙʘʡʣʘʥʳʩʪʳ. ʊᴇʤʝʥʜʝ 

ʅ.ɸ. ʂʘʯʠʥʩʢʠʡ ʙʦʡʳʥʰʘ ʪʦʧʳʨʘץʪʳש ʞʳʨʪʫ ץʘʙʘʪʳʥʜʘסʳ ʪʳסʳʟʜʳץʪʳ ʙʘסʘʣʘʫ ʢʝʩʪʝʩʽ 

ʢʝʣʪʽʨʽʣʛʝʥ (1-ʰʽ ʢʝʩʪʝ).   

 

ʂʝʩʪʝ 1 - ʊʦʧʳʨʘץʪʳש ʞʳʨʪʫ ץʘʙʘʪʳʥʜʘסʳ ʪʳסʳʟʳʜʳסʳ (ʅ.ɸ. ʂʘʯʠʥʩʢʠʡ ʙʦʡʳʥʰʘ) 

ʊʦʧʳʨʘץ ʪʳסʳʟʜʳסʳ, ʛ/ʩʤ
3 

ɹʘסʘʣʘʫ 

< 1,0 ʊʦʧʳʨʘץ ʙʦʩ ʥʝʤʝʩʝ ʦʨʛʘʥʠʢʘʣʳץ ʟʘʨʪʪʘʨסʘ ʙʘʡ 

1,0..1,1 ɾʘשʘʜʘʥ ʞʳʨʪʳʣסʘʥ ʪʦʧʳʨʘץ 

1,2..1,3 ɽʛʽʩ ʙʝʪʽ ʥʳסʳʟʜʘʣסʘʥ 

1,3..1,4 ɽʛʽʩ ʙʝʪʽ ץʘʪʪʳ ʥʳסʳʟʜʘʣסʘʥ 

1,4..1,6 ɾʳʨʪʫ ʛʦʨʠʟʦʥʪʪʘʨʳʥʘ ʪᴅʥ  

 ʘʥ ʠʣʣʶʚʠʘʣʴʜʽ ʛʦʨʠʟʦʥʪʪʘʨסʳʟʜʘʣסʘʪʪʳ ʥʳפ 1,8...1,6

 

 ɸʫʳʣʰʘʨʫʘʰʳʣʳץ ʜʘץʳʣʜʘʨʳ ʞʝʢʝʣʝʛʝʥ ʝʨʝʢʰʝʣʽʢʪʝʨʽʥʝ ʙʘʡʣʘʥʳʩʪʳ  ץʘʣʳʧʪʳ 

ᴇʩʽʧ ʜʘʤʫʳ װʰʽʥ ʦשʪʘʡʣʳ ʜʝʧ ʘʪʘʣʘʪʳʥ ʙʝʣʛʽʣʽ ʙʽʨ ʪʦʧʳʨʘץ ʪʳסʳʟʜʳסʳ ץʘʞʝʪ. ɾʳʨʪʫ 

 ʙʘʩʪʳ ʤᴅʩʝʣʝʩʽ שʜʝʫʜʽשᴇ ץʪʘʡʣʘʥʜʳʨʫ ʽʩ-ʰʘʨʘʩʳ ʪʦʧʳʨʘשʳʥ ʦסʳʟʜʳסʟʽʣʫ ʪʳװʪ שʘʙʘʪʳʥʳץ

ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɺ.ʌ.ɺʘʣʴʢʦʚʪʳש ʤᴅʣʽʤʝʪʪʝʨʽʥʝ ʩᴅʡʢʝʩ ʪʦʧʳʨʘץʪʳש ʦשʪʘʡʣʳ ʪʳסʳʟʜʳץ 

ʤᴅʥʽ 0,1 ʛ/ʩʤ
3
-ʛʝ ʘʫʳʪץʳסʘʥ ʞʘסʜʘʡʜʘ ʜᴅʥʜʽ ʜʘץʳʣʜʘʨʜʳש ᴇʥʽʤʜʽʣʽʛʽ 10-15%-סʘ ʪᴇʤʝʥʜʝʛʝʥ 

[15]. 

 ʊʦʧʳʨʘץʪʳש ʞʦסʘʨʳ ץʘʙʘʪʳʥʳש (0-5 ʩʤ) ײץʨʳʣʳʤʜʳ-ʘʛʨʝʛʘʪʪʳײץ ץʨʘʤʳ ʩʳʨʪץʳ 

ʞʘסʜʘʡʣʘʨʜʳש (ʞʘʫʳʥ-ʰʘʰʳʥ, ʞʝʣ, ʢװʥ ʞ.ʩ.ʩ.) ᴅʩʝʨʽʥʝ ץʘʪʪʳ ᴇʟʛʝʨʽʩʪʝʨʛʝ ײʰʳʨʘʡʜʳ ʞᴅʥʝ 

ʵʨʦʟʠʷʣʳ-ץʘʫʽʧʪʽ ʙʦʣʳʧ ʩʘʥʘʣʘʜʳ.   

 ʨʘʤʳ ʙʦʡʳʥʰʘ ʣʘʡʣʳ ʘʫʳʨײץ ץʳ ʛʨʘʥʫʣʦʤʝʪʨʠʷʣʳסʪʦʧʳʨʘ שʤʘʡʳ ʝʛʽʩʽʥʽײץ ʘʥʪפ

ʩʘʟʜʘץ ʞᴅʥʝ ʩʘʟʜʘʨסʘ ʞʘʪʘʜʳ, ʩʝʙʝʙʽ ʦʥʜʘ ץʘʙʘʪʪʘʨ ʙʦʡʳʥʰʘ ʤʘʡʜʘ ʰʘסשʘ ץʘʨʘסʘʥʜʘ ʽʨʽ 

ʰʘש (ʜʠʘʤʝʪʨʽ 0,5-0,1 ʤʤ) ʬʨʘʢʮʠʷʣʘʨʳ ʙʘʩʳʤ (2-ʰ  ̔ʢʝʩʪʝ).  

24-27 ʩʤ ʪʝʨʝשʜʽʢʪʝ ʘʫʜʘʨʘ ʞʳʨʪʫʜʘʥ ʢʝʡʽʥ 12-14 ʩʤ ʪʝʨʝשʜʽʢʪʝ ʜʠʩʢʽʣʝʥʽʧ 

 ʘʥʜʘ 5-2,5 ʩʤ ʞᴅʥʝ 2,5-0,5 ʩʤ ʤᴇʣʰʝʨʜʝʛʽ ʬʨʘʢʮʠʷʣʘʨ ʪʠʽʩʽʥʰʝ 1,7 ʞᴅʥʝ 10,5%סʦʧʩʳʪʳʣץ

 ʜʝʣʛʝʥ ʤᴇʣʜʝʢʪʝʨʜʽ ʜʠʩʢʽʣʝʫשʜʽʢʪʝ ʩʳʜʳʨʘ ᴇשʨʜʝ 20-22 ʩʤ ʪʝʨʝװʨʘʜʳ, ʩʘʣʳʩʪʳʨʤʘʣʳ ʪײץ

ʞᴅʥʝ ץʦʧʩʳʪʫ ʞװʨʛʽʟʽʣʛʝʥ ʥײʩץʘʣʘʨסʘ ץʘʨʘסʘʥʜʘ ʞʦסʘʨʳʜʘסʳ ʬʨʘʢʮʠʷʣʘʨ 5,1 ʞᴅʥʝ 3,7% 

ʪᴇʤʝʥ ʢᴇʨʩʝʪʪʽ. פʘʣסʘʥ 0,5-0,1, 0,1-0,05, 0,05-0,01 ʞᴅʥʝ <0,01 ʤʤ ʬʨʘʢʮʠʷʣʳײץ ץʨʘʤʳ ʝʢʽ 

ʥʝʛʽʟʛʽ ᴇשʜʝʫ ʙʦʡʳʥʰʘ ʞװʨʛʽʟʽʣʛʝʥ ʝʛʽʩ ʘʣʜʳʥʜʘסʳ ʙʘʨʣʳץ ᴇשʜʝʫ ʪװʨʣʝʨʽʥʜʝ ʰʘʤʘʣʘʩ 

ʙʦʣʜʳ.   
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ʂʝʩʪʝ 2 - ʊʦʧʳʨʘץʪʳ ʥʝʛʽʟʛʽ ʞᴅʥʝ ʝʛʽʩ ʘʣʜʳʥʜʘ ᴇשʜʝʫ ʪᴅʩʽʣʜʝʨʽʥʽש ʪʦʧʳʨʘץʪʳ0-5 ש 

ʩʤ ʞʦסʘʨʳ ץʘʙʘʪʳʥʳש ʛʨʘʥʫʣʦʤʝʪʨʠʢʘʣʳײץ ץʨʘʤʳʥʘ ᴅʩʝʨʽ, (2019 ʞʳʣ) 

 

 ʊʦʧʳʨʘץʪʳ ʥʝʛʽʟʛʽ ᴇשʜʝʫ  

(ʬʘʢʪʦʨ ɸ) 

ʌʨʘʢʮʠʷʣʘʨ (ʤʤ) ʞᴅʥʝ ʦʥʳש ʤᴇʣʰʝʨʽ (%) 

5-2,5 2,5-0,5 0,5-0,1 0,1-0,05 0,05-0,01 <0,01 

ɼʠʩʢʽʣʝʫ+ ץʦʧʩʳʪʫ (12-14 ʩʤ) 

ɸʫʜʘʨʘ ʞʳʨʪʫ (24-27 ʩʤ 

ʪʝʨʝשʜʽʢʪʝ) 

1,7 10,5 36,0 13,5 19,4 18,9 

ʉʳʜʳʨʘ ᴇשʜʝʫ (20-22 ʩʤ 

ʪʝʨʝשʜʽʢʪʝ) 

6,6 14,2 34,4 12,2 16,0 16,6 

ɼʠʩʢʽʣʝʫ+ ץʦʧʩʳʪʫ (8-10 ʩʤ) 

ɸʫʜʘʨʘ ʞʳʨʪʫ (24-27 ʩʤ 

ʪʝʨʝשʜʽʢʪʝ) 

2,1 10,7 35,8 13,2 19,2 19,0 

ʉʳʜʳʨʘ ᴇשʜʝʫ (20-22 ʩʤ 

ʪʝʨʝשʜʽʢʪʝ) 

7,0 14,4 33,4 12,0 15,6 15,6 

 ʦʧʩʳʪʫ (6-8 ʩʤ)פ

ɸʫʜʘʨʘ ʞʳʨʪʫ (24-27 ʩʤ 

ʪʝʨʝשʜʽʢʪʝ) 

5,4 12,4 33,8 15,2 19,2 14,0 

ʉʳʜʳʨʘ ᴇשʜʝʫ (20-22 ʩʤ 

ʪʝʨʝשʜʽʢʪʝ) 

8,1 15,7 28,8 11,2 17,8 16,6 

 

ɼᴅʣ ʦʩʳ ʞʘסʜʘʡ 24-27 ʩʤ ʪʝʨʝשʜʽʢʪʝ ʘʫʜʘʨʘ ʞʳʨʪʳʣסʘʥ ʞᴅʥʝ 20-22 ʩʤ ʪʝʨʝשʜʽʢʪʝ 

ʩʳʜʳʨʘ ᴇשʜʝʣʛʝʥ ʪʦʧʳʨʘץʪʘʨʜʳ 8-10 ʩʤ ʪʝʨʝשʜʽʢʪʝ ʜʠʩʢʽʣʝʫ ʞᴅʥʝ ץʦʧʩʳʪʫ ʦʧʝʨʘʮʠʷʣʘʨʳ 

ʢʝʟʽʥʜʝ ʪʽʨʢʝʣʜʽ. ɼʝʤʝʢ, ʥʝʛʽʟʛʽ ᴇשʜʝʫ 24-27 ʩʤ ʪʝʨʝשʜʽʢʪʝ ʘʫʜʘʨʘ ʞʳʨʪʳʣסʘʥʜʘ 5-2,5 ʤʤ 

ʞᴅʥʝ 2,5-0,5 ʤʤ ʬʨʘʢʮʠʷʣʘʨʜʳש ʧʘʡʳʟʜʳװ ץʣʝʩʽʥ ʘʟʘʡʪʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

ɹʽʟʜʽש ʟʝʨʪʪʝʫʣʝʨʽʤʽʟʜʝ, ץʘʥʪ ײץʤʘʡʳ ʝʛʽʩʽʥʜʝʛʽ ʥʝʛʽʟʛʽ ʞᴅʥʝ ʝʛʽʩ ʘʣʜʳʥʜʘסʳ ᴇשʜʝʫ 

ʪᴅʩʽʣʜʝʨʽ 0-30 ʩʤ ץʘʙʘʪʳʥʜʘסʳ ʰʘʣסʳʥʜʳ-ʙʘʪʧʘץʪʳ ʪʦʧʳʨʘץ ʪʳסʳʟʜʳʣʳסʳʥʘ ʙʽʨʜʝʡ ᴅʩʝʨʽ 

ʝʪʢʝʥ ʞʦ3) ץ-ʰ  ̔ʢʝʩʪʝ). 

 

 

ʂʝʩʪʝ  3 - ʊʦʧʳʨʘץʪʳ ʥʝʛʽʟʛʽ ʞᴅʥʝ ʝʛʽʩ ʘʣʜʳʥʜʘ ᴇשʜʝʫ ᴅʜʽʩʪʝʨʽʥʽ0-30 ש ʩʤ 

ʳʥʘ ᴅʩʝʨʽ, ʛ/ʩʤסʳʟʜʳסʪʳ ץʳ ʪʦʧʳʨʘסʘʙʘʪʳʥʜʘץ
3
 (2018-2019 ʞ.ʞ. ʦʨʪʘʰʘ) 

 

ʊʦʧʳʨʘץʪʳ ʥʝʛʽʟʛʽ 

ᴇשʜʝʫ (ʬʘʢʪʦʨ ɸ) 

ʊʦʧʳʨʘץʪʳ ʝʛʽʩ ʘʣʜʳʥʜʘ ᴇשʜʝʫ 

(ʬʘʢʪʦʨ ɺ) 

ɺ ʬʘʢʪʦʨʳ 

ʙʦʡʳʥʰʘ ʦʨʪʘʰʘ 

ɼʠʩʢʽʣʝʫ+ 

 ʦʧʩʳʪʫץ

(12-14 ʩʤ) 

ɼʠʩʢʽʣʝʫ+ 

 ʦʧʩʳʪʫץ

(8-10 ʩʤ) 

 ʦʧʩʳʪʫפ

(6-8 ʩʤ) 

ɸʫʜʘʨʘ ʞʳʨʪʫ (24-27 

ʩʤ ʪʝʨʝשʜʽʢʪʝ) 

 

1,27 

 

1,24 

 

1,22 

 

1,24 

ʉʳʜʳʨʘ ᴇשʜʝʫ 

(20-22 ʩʤ ʪʝʨʝשʜʽʢʪʝ) 

 

1,27 

 

1,21 

 

1,19 

 

1,21 

ɸ ʬʘʢʪʦʨʳ ʙʦʡʳʥʰʘ 

ʦʨʪʘʰʘ 

 

1,24 

 

1,22 

 

1,20 

 

1,22 

 

3-ʰʽ ʢʝʩʪʝʛʝ ʩᴅʡʢʝʩ, 24-27 ʩʤ ʪʝʨʝשʜʽʢʪʝ ʘʫʜʘʨʘ ʞʳʨʪʫ ʥײʩץʘʩʳʥʜʘ ʪʦʧʳʨʘץʪʳ ʝʛʽʩ 

ʘʣʜʳʥʜʘ ʞװʨʛʽʟʽʣʛʝʥ ʜʠʩʢʽʣʝʫ, ץʦʧʩʳʪʫʜʳש ᴇשʜʝʫ ʪʝʨʝשʜʽʢʪʝʨʽ ʘʟʘʡסʘʥ ʩʘʡʳʥ ץʘʥʪ ײץʤʘʡʳ 

ʝʛʽʩʪʝʨʽʥʜʝʛʽ ʪʦʧʳʨʘץ ʪʳסʳʟʜʳסʳ 0,03-0,05 ʛ/ʩʤ
3
 ʜʘʡ 20-22 ʩʤסʘ ʪᴇʤʝʥ ʙʦʣʜʳ. ɼᴅʣ ʦʩʳ ʞʘס-

ʪʝʨʝשʜʽʢʪʝ ʩʳʜʳʨʘ ʞʳʨʪʫ ʢʝʟʽʥʜʝ ʙʘʡץʘʣʜʳ.   
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ʅʝʛʽʟʛʽ ᴇשʜʝʫ ʪʝʨʝשʜʽʛʽʥ ʘʟʘʡʪʫ ʞᴅʥʝ ʝʛʽʩ ʘʣʜʳʥʜʘסʳ ᴇשʜʝʫʣʝʨ ʩʘʥʳʥ ץʳʩץʘʨʪʫ 

ʘʨץʳʣʳ ʥʝʛʽʟʛʽ ʞᴅʥʝ ʝʛʽʩ ʘʣʜʳʥʜʘ ᴇשʜʝʫʣʝʨʜʽ ʤʠʥʠʤʠʟʘʮʠʷʣʘʫ ʽʩ-ʰʘʨʘʣʘʨʳ 0-30 ʩʤ 

 .ʳʥ ʙʽʨʰʘʤʘ ʪᴇʤʝʥʜʝʪʝʜʽסʳʟʜʳסʪʳ ץʪʳ ʪʦʧʳʨʘץʳʥʜʳ-ʙʘʪʧʘסʳ ʰʘʣסʘʙʘʪʳʥʜʘץ

ʊʦʧʳʨʘץ ץʫʳʩʪʳʣʳסʳ ʪʦʧʳʨʘץʪʘסʳ ʩʫʜʳש ʞʳʣʞʫʳʥ, ʩʫ ʩʽשʽʤʜʽʣʽʛʽ ʤʝʥ ʩʫ ʢᴇʪʝʨʛʽʰ 

 ץʫʳʩʪʳʣʳץ ʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ. ɾʘʣʧʳץ ʳʥסʧʝʥ ʘʫʘ ʩʳʡʳʤʜʳʣʳ ץʘʙʽʣʝʪʽʥ, ʩʫ ʩʳʡʳʤʜʳʣʳץ

ʤᴇʣʰʝʨʽʥʝ ץʘʨʘʡ ʪʦʧʳʨʘץʪʳש ʞʳʨʪʫ ץʘʙʘʪʳʥʳץ שʘʥʰʘʣʳץʪʳ ʪʘʧʪʘʣסʘʥʳʥ ʙʘʡץʘʫסʘ 

ʙʦʣʘʜʳ ʞᴅʥʝ ץʫʳʩʪʳʣʳץ ʪʦʧʳʨʘײץ ץʥʘʨʣʳסʳʥʘ ʘʡʪʘʨʣʳץʪʘʡ ᴅʩʝʨ ʝʪʝʜʽ. 

 2018-2019 ʞʳʣʜʘʨʳ ʞװʨʛʽʟʽʣʛʝʥ ʪʘʥʘʧʪʳץ ʪᴅʞʽʨʠʙʝʣʝʨʜʝ ʪʦʧʳʨʘץʪʳ ʥʝʛʽʟʛʽ ʞᴅʥʝ 

ʝʛʽʩ ʘʣʜʳʥʜʘ ᴇשʜʝʫ ᴅʜʽʩʪʝʨʽ ʰʘʣסʳʥʜʳ-ʙʘʪʧʘץʪʳ ʪʦʧʳʨʘסʳʥʳש ʪװʟʽʣʫʽʥʝ ᴅʨʪװʨʣʽ ʜʝשʛʝʡʜʝ 

ᴅʩʝʨ ʝʪʪʽ (4-ʰʽ ʢʝʩʪʝ).  

 

ʂʝʩʪʝ  4 ï ʊʦʧʳʨʘץʪʳ ʥʝʛʽʟʛʽ ʞᴅʥʝ ʝʛʽʩ ʘʣʜʳʥʜʘ ᴇשʜʝʫ ʪᴅʩʽʣʜʝʨʽʥʽש ʪʦʧʳʨʘץʪʳ0 ש-

30 ʩʤ ʞʳʨʪʫ ץʘʙʘʪʳʥʳש ʪװʟʽʣʫʽʥʝ ᴅʩʝʨʽ, % (2018-2019 ʞ.ʞ. ʦʨʪʘʰʘ) 

 

ʊʦʧʳʨʘץʪʳ 

ʥʝʛʽʟʛʽ ᴇשʜʝʫ  

(ʬʘʢʪʦʨ ɸ) 

ʊʦʧʳʨʘץʪʳ ʝʛʽʩ ʘʣʜʳʥʜʘ ᴇשʜʝʫ  

(ʬʘʢʪʦʨ ɺ) 

ɼʠʩʢʽʣʝʫ+ ץʦʧʩʳʪʫ  

(12-14 ʩʤ) 

ɼʠʩʢʽʣʝʫ+ ץʦʧʩʳʪʫ 

(8-10 ʩʤ) 

 ʦʧʩʳʪʫפ

(6-8 ʩʤ) 

ʪʦʧʳʨʘץ-

ʪʳץ שʘʪʪʳ 

ʬʘʟʘʩʳʥʳש 

ʢᴇʣʝʤʽ 

ʞʘʣʧʳ 

-ʫʳʩץ

ʪʳʣʳץ 

ʪʦʧʳʨʘץ-

ʪʳץ שʘʪʪʳ 

ʬʘʟʘʩʳʥʳש 

ʢᴇʣʝʤʽ 

ʞʘʣʧʳ 

-ʫʳʩץ

ʪʳʣʳץ 

ʪʦʧʳʨʘץ-

ʪʳץ שʘʪʪʳ 

ʬʘʟʘʩʳʥʳש 

ʢᴇʣʝʤʽ 

ʞʘʣʧʳ 

-ʫʳʩץ

ʪʳʣʳץ 

ɸʫʜʘʨʘ ʞʳʨʪʫ  

(24-27 ʩʤ 

ʪʝʨʝשʜʽʢʪʝ) 

42,8 57,2 44,0 56,0 46,4 55,6 

ʉʳʜʳʨʘ ᴇשʜʝʫ 

 (20-22 ʩʤ 

ʪʝʨʝשʜʽʢʪʝ) 

45,4 54,6 46,8 53,2 47,8 52,2 

 

 ʊʦʧʳʨʘץʪʳ 24-27 ʩʤ ʪʝʨʝשʜʽʢʪʝ ʞʳʨʪʫ ʢʝʟʽʥʜʝ ʝʛʽʩ ʘʣʜʳʥʜʘסʳ ʙʘʨʣʳץ ᴇשʜʝʫ 

ʥײʩץʘʣʘʨʳʥʜʘ ʪʦʧʳʨʘץʪʳץ שʘʪʪʳ ʬʘʟʘʩʳʥʳש ʢᴇʣʝʤʽ 42,8-46,4%, ʞʘʣʧʳ ץʫʳʩʪʳʣʳ55,6 ץ-

57,2% ʘʨʘʣʳסʳʥʜʘ ᴇʟʛʝʨʩʝ, ʩʳʜʳʨʘ ʞʳʨʪʫ ʙʦʡʳʥʰʘ ʞװʨʛʽʟʽʣʛʝʥ װ  h ʥײʩץʘʜʘ ʙײʣ 

ʢᴇʨʩʝʪʢʽʰʪʝʨ ʪʠʽʩʽʥʰʝ 45,4-47,8 ʞᴅʥʝ 52,-54,6% ײץʨʘʜʳ, ʘʣ ʞʘʣʧʳ ʘʣסʘʥʜʘ, 0-30 ʩʤ ʞʳʨʪʫ 

-ʳʥʜʳסʰʘʣ ץʫʳʩʪʳʣʳץ ʢᴇʣʝʤʽ ʤʝʥ ʞʘʣʧʳ שʘʪʪʳ ʬʘʟʘʩʳʥʳץ שʪʳץʳ ʪʦʧʳʨʘסʘʙʘʪʳʥʜʘץ

ʙʘʪʧʘץʪʳ ʪʦʧʳʨʘסʳ װʰʽʥ ʦשʪʘʡʣʳ ʤᴅʥʜʝʨ ʰʝʛʽʥʝʥ ʘʩʳʧ ʪװʩʢʝʥ ʞʦץ. 

 ɾʘʣʧʳסʘ ʤᴅʣʽʤ, ʪʦʧʳʨʘץʪʳש ʞʳʨʪʳʣʘʪʳʥ ץʘʙʘʪʳʥʜʘ ץʘʞʝʪʪʽ ʳʣסʘʣ ʙʦʣʤʘסʘʥ 

ʞʘסʜʘʡʜʘ ץʘʥʜʘʡ ʜʘ ʙʽʨ ʬʘʢʪʦʨ ʪץײʳʤʜʘʨʜʳ ʪʳʥʳʰʪʳץ ʢʝʟʝשʽʥʝʥ ʰʳסʘʨʘ ʘʣʤʘʡʜʳ. 

 שʘʣʜʳʤʝʥ ʦʥʳ שʘ ʪᴇʟʽʤʜʽʣʽʛʽ ʝץץʰʳʣʳץʘסʨײץ שʤʘʡʳʥʳײץ ʘʥʪץ ʘʥסʘʨʘʩʪʳʨʳʣʳʧ ʦʪʳʨפ

ʪʘʤʳʨ ʞװʡʝʩʽʥʽש ʝʨʝʢʰʝʣʽʢʪʝʨʽʤʝʥ ʙʘʡʣʘʥʳʩʪʳ, ʪʽʧʪʽ ʘʣסʘʰץʳ ʬʘʟʘʣʘʨʜʘ ʪʘʤʳʨʣʘʨʜʳש 

 ʪʽʢʪʝʥʫ ʬʘʟʘʩʳʥʜʘװʘʪʘʨ ᴇʩʩʝ, ʪץ ʪʘʤʳʨʣʘʨʳ (ʳץʦʩʘʣץ) ʡʽʥʜʽװʞᴅʥʝ ʪ (ʳץʘʰסʘʣ) ץʪʳץʨʳײ

ʧʘʡʜʘ ʙʦʣʘʪʳʥ  ʘʫʘ (ʞʝʨ ʙʝʪʽʥʜʝʛʽ) ʪʘʤʳʨʣʘʨʳ ʜʘ ץʘʨץʳʥʜʳ ʜʘʤʫʳʥ ʪʦץʪʘʪʧʘʡʜʳ. 

 ʘסʘʨʫסʘʙʘʪʳʥ ʞʘʨʳʧ ʰʳץ ʘʥסʘʣץ ʢʝʫʽʧ שʪʳץʡʽʥʜʽ ʪʘʤʳʨʣʘʨʳ ʪʦʧʳʨʘװʪ שʤʘʡʜʳײפ 

 ʘʨʘʡ ʙʦʡʣʘʡʜʳ. ᴄʜʝʙʠʝʪʪʽʢ ʤᴅʣʽʤʝʪʪʝʨʛʝץ ʜʽʛʽ 2 ʤ-ʛʝ ʜʝʡʽʥ ʪᴇʤʝʥשʘʙʽʣʝʪʽ ʙʘʨ ʞᴅʥʝ ʪʝʨʝץ

ʩᴅʡʢʝʩ, ײץʤʘʡ ᴇʩʽʤʜʽʛʽ ײץʨסʘץ ʟʘʪ ʙʽʨʣʽʛʽʥ ײץʨʘʫʳ װʰʽʥ ʞװʛʝʨʽʛʝ ץʘʨʘסʘʥʜʘ 15-20% ʩʫʜʳ ʘʟ 

ʞײʤʩʘʡʜʳ.  

 ʳסʪʳ ʥʝʛʽʟʛʽ ʞᴅʥʝ ʝʛʽʩ ʘʣʜʳʥʜʘץʤʘʡ ʝʛʽʩʪʝʨʽʥʜʝ ʪʦʧʳʨʘײץ ,ʦʨʳʪʳʥʜʳ. ʉʦʥʳʤʝʥפ

ᴇשʜʝʫ ᴅʜʽʩʪʝʨʽ ʤʝʥ ʪʝʨʝשʜʽʛʽ ʰʘʣסʳʥʜʳ-ʙʘʪʧʘץʪʳ ʪʦʧʳʨʘץʪʘʨ ײץʥʘʨʣʳʣʳסʳʥʳש 

ʘʛʨʦʬʠʟʠʢʘʣʳץ ʢᴇʨʩʝʪʢʽʰʪʝʨ ʜʠʥʘʤʠʢʘʩʳʥʘ ᴅʨʢʝʣʢʽ ᴅʩʝʨ ʝʪʪʽ ʜʝʫʛʝ ʙʦʣʘʜʳ. 24-27 ʩʤ 

ʪʝʨʝשʜʽʢʪʝ ʘʫʜʘʨʘ ʞʳʨʪʫʜʳ 20-22 ʩʤ ʩʳʜʳʨʘ ᴇשʜʝʫʛʝ ʘʫʳʩʪʳʨסʘʥ ʞʘסʜʘʡʜʘ 0-30 ʩʤ 

 ʪʘ ʤʘʰʠʥʘ-ʪʨʘʢʪʦʨ ץʙʽʨʘ ,ץʧʘʣ ʝʪʢʝʥ ʞʦץʘ ʳסʳʥ ʘʨʪʪʳʨʫסʳʟʜʳסʪʳ ץʳ ʪʦʧʳʨʘסʘʙʘʪʳʥʜʘץ
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ʈ.ɹ. ʂʝʥʞʝʙʝʢ
1
, ʤʘʛʠʩʪʨʘʥʪ 

1
ʂʳʟʳʣʦʨʜʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʂʦʨʢʳʪ ɸʪʘ,  

ʈʝʩʧʫʙʣʠʢʘ ʂʘʟʘʭʩʪʘʥ,  
2
ʀʥʩʪʠʪʫʪ ʧʦʯʚʦʚʝʜʝʥʠʷ ʠ ʘʛʨʦʭʠʤʠʠ  

ʅʘʮʠʦʥʘʣʴʥʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ ɸʟʝʨʙʘʡʜʞʘʥʘ, ʈʝʩʧʫʙʣʠʢʘ ɸʟʝʨʙʘʡʜʞʘʥ 

 

ɸʥʥʦʪʘʮʠʷ. ʎʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʚʦʟʜʝʣʳʚʘʥʠʷ ʩʦʨʛʦʚʳʭ ʢʫʣʴʪʫʨ ʚ ʂʳʟʳʣʦʨʜʠʥʩʢʦʡ 

ʦʙʣʘʩʪʠ ʦʙʫʩʣʦʚʣʝʥʦ ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʦʩʪʴʶ ʠ ʞʘʨʦʩʪʦʡʢʦʩʪʴʶ, ʤʘʣʦʪʨʝʙʦʚʘʪʝʣʴʥʦʩʪʴʶ ʢ 

ʧʣʦʜʦʨʦʜʠʶ ʧʦʯʚʝ, ʚʳʩʦʢʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ, ʫʥʠʚʝʨʩʘʣʴʥʦʩʪʴʶ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʨʘʟʥʦʦʙʨʘʟʠʝʤ 

ʧʦʣʫʯʘʝʤʳʭ ʢʦʨʤʦʚ ʜʣʷ ʞʠʚʦʪʥʳʭ. ʉʦʨʛʦ ï ʤʝʣʦʢʦʩʝʤʷʥʥʘʷ ʢʫʣʴʪʫʨʘ, ʧʦʵʪʦʤʫ ʜʣʷ ʨʘʚʥʦʤʝʨʥʦʡ 
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ʟʘʜʝʣʢʠ ʩʝʤʷʥ, ʫʥʠʯʪʦʞʝʥʠʷ ʩʦʨʥʷʢʦʚ ʠ ʩʦʟʜʘʥʠʷ ʦʧʪʠʤʘʣʴʥʳʭ ʫʩʣʦʚʠʡ ʜʣʷ ʧʨʦʨʘʩʪʘʥʠʷ ʩʝʤʷʥ 

ʥʝʦʙʭʦʜʠʤʦ ʪʱʘʪʝʣʴʥʦ ʧʦʜʛʦʪʦʚʠʪʴ ʧʦʯʚʫ. ʎʝʣʴʶ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʣʦʩʴ ʠʟʫʯʝʥʠʝ 

ʚʣʠʷʥʠʷ ʦʩʥʦʚʥʦʡ ʠ ʧʨʝʜʧʦʩʝʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʥʘ ʘʛʨʦʬʠʟʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʣʫʛʦʚʦ-ʙʦʣʦʪʥʳʭ 

ʧʦʯʚʘʭ ʨʠʩʦʚʳʭ ʩʠʩʪʝʤ. ɸʥʘʣʠʟ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ ʧʦʢʘʟʘʣ, ʯʪʦ ʦʪʚʘʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ 

ʧʦʯʚʳ ʥʘ ʛʣʫʙʠʥʫ 24-27 cʤ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʜʠʩʢʦʚʘʥʠʝʤ ʠ ʢʫʣʴʪʠʚʘʮʠʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʯʚʳ ʥʘ 

ʛʣʫʙʠʥʫ 12-14 ʩʤ ʫʣʫʯʰʘʶʪ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʧʘʭʦʪʥʦʛʦ ʩʣʦʷ ʠ ʧʣʦʪʥʦʩʪʴ ʧʦʯʚʳ.   

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʘʭʘʨʥʦʝ ʩʦʨʛʦ, ʬʨʘʢʮʠʷ ʧʦʯʚʳ, ʦʙʨʘʙʦʪʢʘ ʧʦʯʚʳ, ʦʪʚʘʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ, 

ʧʣʦʩʢʦʨʝʟʥʘʷ ʦʙʨʘʙʦʪʢʘ, ʣʫʛʦʚʦ-ʙʦʣʦʪʥʘʷ ʧʦʯʚʘ. 
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Annotation. The expediency of cultivating crop varieties in Kyzylorda region is due to drought 

resistance and heat resistance, low consumption to soil fertility, high productivity, versatility of use, 

variety of produced animal feed. Sorghum is a small-grained culture, so it is necessary to prepare the soil 

carefully to evenly fill the seeds, destroy weeds and create optimal conditions for seed germination. The 

purpose of our research was to study the influence of the main and pre-planting soil treatment on the 

agrophysical properties of the meadow soils of rice systems. Analysis of experimental data has shown 

that soil weeding to a depth of 24-27 cm in combination with discarding and cultivation of the soil surface 

to a depth of 12-14 cm improves the grain size composition of the arable layer and soil density. 
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ʉʆʃʊתʉʊɯʂ פɸɿɸפʉʊɸʅ ɾɸנɼɸʁʓʅɼɸ ɾʆנɸʈʓ ʓʃנɸʃɼʓ ʊɸʅɸʇʊɸ 

ʆʈʅɸʃɸʉפɸʅ ɾɸɿɼʓפ ɾױʄʉɸפ ɹʀɼɸʁɼʓר ʂʆʅʂʋʈʉʊʓפ ʉʆʈʊ ʉʓʅɸʋ 

ʃʀʅʀʗʃɸʈʓʅ ʉɸʃʓʉʊʓʈʄɸʃʓ ʉʓʅɸʋ  
  

ʄɸʍʉʆʊʆɺ ɻ.ɻ., ʘʛʨʦʥʦʤʠʷ ʤʘʛʠʩʪʨʽ, ʘסʘ ʦץʳʪʫʰʳ 

ganimat_scientific@mail.ru,  https://orcid.org/0000-0002-0948-0050 

ɾϸϬʛʽʨ ʭʘʥ ʘʪʳʥʜʘϤʳ ɹʘʪʳʩ ϧʘʟʘϨʩʪʘʥ ʘʛʨʘʨʣʳϨ-ʪʝʭʥʠʢʘʣʳϨ ʫʥʠʚʝʨʩʠʪʝʪʽ,  

ϧʘʟʘϨʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳ  

 

ɸשʜʘʪʧʘ. ɹײʣ ʤʘץʘʣʘʜʘ 2012-2013 ʞʞ ʢʦʥʢʫʨʩʪʳץ ʩʦʨʪ ʩʳʥʘʫ ʧʠʪʦʤʥʠʛʽʥʜʝʛʽ ʞʘʟʜʳץ 

ʞײʤʩʘץ ʙʠʜʘʡʜʳש ʩʦʨʪʪʘʨʳ ʤʝʥ ʣʠʥʠʷʣʘʨʳʥʳש ᴇʥʽʤʜʽʣʽʛʽ ʤʝʥ ײץʨʳʣʳʤʜʳץ ʩʘʨʘʧʪʘʤʘ ʥᴅʪʠʞʝʣʝʨʽ 

ʙʝʨʽʣʛʝʥ. ɾʦסʘʨʳ ʳʣסʘʣʜʳ ʪʘʥʘʧʪʘסʳ ʢʦʥʢʫʨʩʪʳץ ʩʦʨʪ ʩʳʥʘʫ ʧʠʪʦʤʥʠʛʽʥʜʝʛʽ ʣʠʥʠʷʣʘʨʜʳʥ ʦʨʪʘʰʘ 

ᴇʥʽʤʜʽʣʽʛʽ 13,8 ʮ/ʛʘ ײץʨʘʜʳ. ᴆʥʽʤʜʽʣʽʛʽ ʙʦʡʳʥʰʘ ʙʘʨʣʳץ ʣʠʥʠʷʣʘʨ ʩʪʘʥʜʘʨʪ ɸʢʤʦʣʘ 2 ʩʦʨʪʳʥʘʥ 

1,4-5,5 ʮ/ʛʘ ʘʨʘʣʳסʳʥʜʘ ʘʩʳʧ ʪװʩʪʽ. ʆʩʳ ʣʠʥʠʷʣʘʨʜʳʥ ʽʰʽʥʝʥ ʘʣʪʳ ʣʠʥʠʷ 499/03-3, 189/99, 316/99, 

11/02-1, 55/02-5, 474/02-1 ᴇʥʽʤʜʽʣʽʛʽ ʙʦʡʳʥʰʘ ʩʪʘʥʜʘʨʪʪʳ ɸʢʤʦʣʘ 2 ʩʦʨʪʳʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ 

ʞʦסʘʨʳ ʥᴅʪʠʞʝ ʢᴇʨʩʝʪʪʽ. 2013 ʞʳʣʳ ʟʝʨʪʪʝʫʛʝ ʘʣʳʥסʘʥ 40 װʣʛʽʜʝʥ ʬʝʥʦʪʠʧʪʽʢ ʙʝʣʛʽʣʝʨʽ ʞᴅʥʝ 

ᴇʥʽʤʜʽʣʽʛʽ ʙʦʡʳʥʰʘ 12 ʣʠʥʠʷ ʢʝʣʝʩʽ ʩʝʣʝʢʮʠʷʣʳץ ʞײʤʳʩʪʘʨסʘ ʽʨʽʢʪʝʣʽʥʽʧ ʘʣʳʥʜʳ. ɾʦסʘʨʳ 

ʳʣסʘʣʜʳ ʪʘʥʘʧʪʘסʳ ʢʦʥʢʫʨʩʪʳץ ʩʦʨʪ ʩʳʥʘʫ ʧʠʪʦʤʥʠʛʽʥʜʝʛʽ ʣʠʥʠʷʣʘʨʜʳʥ ʦʨʪʘʰʘ ᴇʥʽʤʜʽʣʽʛʽ 30,3 

ʮ/ʛʘ ײץʨʘʜʳ. ʉʪʘʥʜʘʨʪ ɸʢʤʦʣʘ 2 ʩʦʨʪʳ 24,1 ʮ/ʛʘ ᴇʥʽʤʜʽʣʽʢ ʪװʟʜʽ. ɿʝʨʪʪʝʫʛʝ ʘʣʳʥסʘʥ ʩʝʣʝʢʮʠʷʣʳץ 

 ʳʜʳ. ʉʪʘʥʜʘʨʪ ɸʢʤʦʣʘ 2ץʳʥʜʘ ʘʫʳʪסʣʛʽʣʝʨʜʽʥ ʘʨʘʩʳʥʜʘ ʜᴅʥ ᴇʥʽʤʜʽʣʽʛʽ 24,1-35,7 ʮ/ʛʘ ʘʨʘʣʳװ

ʩʦʨʪʳʥʘʥ 3,8-11,6 ʮ/ʛʘ ʘʨʘʣʳסʳʥʜʘ ʘʩʳʧ ʪװʩʪʽ. ɹʝʨʽʣʛʝʥ ʪʘʥʘʧʪʘ ʘʣʪʳ ʣʠʥʠʷ 393/99-1, 18/99-2, 

316/99, 11/02-1, 55/02-5, 474/02-1 ʩʪʘʥʜʘʨʪʧʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ ʝש ʞʦסʘʨʳ ᴇʥʽʤʜʽʣʽʢ ʪװʟʜʽ.   

ɾʦסʘʨʳ ʳʣסʘʣʜʳ ʪʘʥʘʧʪʘ ʦʨʥʘʣʘʩץʘʥ ʢʦʥʢʫʨʩʪʳץ ʩʦʨʪ ʩʳʥʘʫ ʧʠʪʦʤʥʠʛʽʥʜʝ ʞװʨʛʽʟʽʣʛʝʥ 

ʞʘʟʜʳץ ʞײʤʩʘץ ʙʠʜʘʡ ʩʦʨʪʪʘʨʳ ʤʝʥ ʣʠʥʠʷʣʘʨʳʥʳש ᴇʥʽʤʜʽʣʽʛʽ ʞᴅʥʝ ײץʨʳʣʳʤʜʳץ ʩʘʨʘʧʪʘʤʘ 

ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥʽש ʢʝʰʝʥʜʽ ʩʝʣʝʢʮʠʷʣʳץ ʙʘסʘʣʘʫʜʳʥ ʥᴅʪʠʞʝʩʽ ʙʦʡʳʥʰʘ 9 װʣʛʽ ʙᴇʣʽʧ ʘʣʳʥʜʳ.    

ʊװʡʽʥ ʩᴇʟʜʝʨ: ʩʦʨʪ, ʣʠʥʠʷ, ʢʦʥʢʫʨʩʪʳץ ʩʦʨʪ ʩʳʥʘʫ, ʞʦסʘʨʳ ʳʣסʘʣʜʳʣʳץ, ᴇʥʽʤʜʽʣʽʢ, 

ʩʪʘʥʜʘʨʪ, ʜᴅʥ ʩʘʥʳ, ʤʘʩʘײ ץʟʳʥʜʳסʳ, ᴇʥʽʤʜʽ ʪװʧʪʝʥʫ.   

 

ɹʠʜʘʡ ï ᴅʣʝʤʜʽʢ ʘʩʪʳץ ᴇʥʜʽʨʽʩʽʥʽװ 30% שʣʝʩʽʥ ײץʨʘʡ ʦʪʳʨʳʧ, ʞʝʨ ʰʘʨʳ ʭʘʣץʳʥ 

ʙʘʨʣʳץ ʪʘסʘʤʜʳײץ ץʥʜʳʣʳץʪʳ20% ש-ʥʘ ʞʫʳסʳʤʝʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʽʧ ʦʪʳʨ. ʆʣ ᴅʣʝʤʥʽ53 ש 

ʤʝʤʣʝʢʝʪʽʥʜʝ ʥʝʛʽʟʛʽ ʘʟʳץ ʪװʨʽ, ʩʦʥʳש ʽʰʽʥʜʝ פʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʜʘ [1].  

 ʵʢʩʧʦʨʪʪʘʫʰʳ ץʦʡʳʥʰʘ ʙʽʟʜʽʥ ʝʣ ᴅʣʝʤ ʙʦʡʳʥʰʘ ʘʩʪʳ שʘʣʳʤʜʘʨʳʥʳס ʩʪʘʥץʘʟʘפ

ʝʣʜʝʨ ץʘʪʘʨʳʥʜʘ 6 ʦʨʳʥ ʘʣʘ ʦʪʳʨʳʧ, ʘʣʜʘסʳ ʞʳʣʜʘʨʳ ʜʘ װʟʜʽʢ 10 ʵʢʩʧʦʨʪʪʘʫʰʳ ʝʣʜʝʨ 

 .ʘʨʘʜʳסʘ ʰʳץʘʩʘ ʝʣʜʝʨʽʥʝ ʵʢʩʧʦʨʪ 40 שʪʳ ᴅʣʝʤʥʽץʩʪʘʥ ʘʩʪʳץʘʟʘפ .ʘʪʘʨʳʥʜʘ ʙʦʣʫ ʢʝʨʝʢץ

ʅʝʛʽʟʛʽ ʜᴅʥʜʽ-ʜʘץʳʣ ʙʦʣʳʧ ʞʘʟʜʳץ ʞײʤʩʘץ ʙʠʜʘʡ ʩʘʥʘʣʘʜʳ [2]. ɾʘʟʜʳץ ʞײʤʩʘץ ʙʠʜʘʡ 

ᴅʣʝʤʜʽʢ ʝʛʽʥʰʽʣʽʢ ʞװʡʝʩʽʥʜʝ ʞʝʪʝʢʰʽ ʜᴅʥʜʽ-ʜʘץʳʣ ʙʦʣʳʧ ʩʘʥʘʣʘʜʳ. ɹʠʜʘʡ ʘʩʪʳסʳʥ ʽʨʽ 

ᴇʥʜʽʨʫʰʽ ʝʣʜʝʨ ɸפʐ, ʂʘʥʘʜʘ, ʈʝʩʝʡ, ɸʨʛʝʥʪʠʥʘ, ɸʚʩʪʨʘʣʠʷ, ʘʣ װʣʢʝʥ ʢᴇʣʝʤʜʝ ᴇʥʜʽʨʫʰʽ 

ʝʣʜʝʨ ʄʝʢʩʠʢʘ, ɹʨʘʟʠʣʠʷ, פʳʪʘʡ, תʥʜʽʩʪʘʥ, ʌʨʘʥʮʠʷ, ʀʪʘʣʠʷ ʞᴅʥʝ פʘʟʘץʩʪʘʥ [3].   

ɸʩʪʳץ ץʦʨʳʥʳץ שʘʤʪʘʤʘʩʳʟʜʘʥʜʳʨʫ ʜʝשʛʝʡʽ ʙʦʡʳʥʰʘ פʘʟʘץʩʪʘʥ ᴅʣʝʤ ʝʣʜʝʨʽʥʽש 

ʘʨʘʩʳʥʜʘ ʞʝʪʝʢʰʽ ʦʨʳʥʜʘ ʪײʨ. ʆʥʳש ᴇʥʜʽʨʫ ʢᴇʣʝʤʽ ʘʩʪʳץʪʳ ʪײʪʳʥʫʜʘʥ 1,5-1,8 ʝʩʝ ʘʨʪʳץ. 

ɹʽʨʘץ, ᴇʥʜʽʨʛʝʥ ʘʩʪʳסʳʤʳʟ פʘʟʘץʩʪʘʥʥʳש ʪײʪʳʥʫʳʥʘʥ ʘʨʪʳץ ʙʦʣסʘʥʳʤʝʥ ʦʥʳש 

 ʘʣʫʘʥ שʪʳץʣʽʢ ʘʩʪʳװʪ-ץʘʞʝʪʪʽ ʘʟʳץ ;ʘʪʪʘʥʜʳʨʤʘʡ ʦʪʳʨסʘʥʘץ ʳʤʝʥסʘʞʝʪʪʽʣʽʛʽʥ ʪʦʣʳץ

ʘʩʩʦʨʪʠʤʝʥʪʽʥʝ ʩʘʡ ʝʤʝʩ, ײʥ ʪʘʨʪʫ, ʞʘʨʤʘ ʞʘʨʫ ʞᴅʥʝ ײץʥʘʨʣʳ ʞʝʤ ᴇʥʜʽʨʫ ᴇʥʝʨʢᴅʩʽʙʽʥʝ 

ᴇʥʜʽʨʛʝʥ ʘʩʪʳץ ʩʘʧʘʩʳ ᴅʨ ץʘʰʘʥʜʘ ʞʘʫʘʧ ʙʝʨʝ ʙʝʨʤʝʡʜʽ [4].  

ɹʦʣʘʰʘץʪʘ ʘʩʪʳץ ʤᴅʩʝʣʝʩʽ ʝʣʽʤʽʟʜʝ ʥʝʛʽʟʽʥʝʥ ʝʛʽʩʪʽʢ װʣʝʩʽʥ ʘʨʪʪʳʨʫ ʝʩʝʙʽʥʝʥ 

ʞװʨʝʜʽ. ʆʣ װʰʽʥ ᴇʥʜʽʨʽʩʢʝ ʞʦסʘʨʳ ᴇʥʽʤʜʽ ᴅʨʽ ʩʘʧʘʣʳ ʘʩʪʳסʳʤʝʥ ʝʨʝʢʰʝʣʝʥʝʪʽʥ ʞʘשʘʜʘʥ 

ʘʫʜʘʥʜʘʩʪʳʨʳʣסʘʥ ʙʠʜʘʡ ʩʦʨʪʪʘʨʳʥ ʳʣסʘʣ ʨʝʩʫʨʩ װʥʝʤʜʝʛʽʰ ᴇʩʽʨʫ ʪʝʭʥʦʣʦʛʠʷʩʳʥ 

ʧʘʡʜʘʣʘʥʘ ʦʪʳʨʳʧ ᴇʥʜʽʨʽʩʢʝ ʝʥʛʽʟʛʝʥ ʞᴇʥ. ɾʦסʘʨʳ ᴇʥʽʤʜʽ ʘʣʫʜʘ ʩʦʨʪʪʘʨʜʳ ʪʘʥʜʘʫʜʳש 

ʤʘשʳʟʳ ʟʦʨ. נʳʣʳʤ ʤʝʥ ʪᴅʞʽʨʠʙʝ ʜᴅʣʝʣʜʝʛʝʥʜʝʡ װʟʜʽʢ ʘʫʜʘʥʜʘʩʪʳʨʳʣסʘʥ ʩʦʨʪʪʘʨʜʳ 

     .ʘʨʣʘʪʘʜʳ [5]סʦʣʜʘʥʫ ᴇʥʽʤʜʽʣʽʢʪʽ 25-30% ʞʦץ
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ɿʝʨʪʪʝʫ ᴅʜʽʩʪʝʤʝʩʽ 

ɾʘʟʜʳץ ʞײʤʩʘץ ʙʠʜʘʡʜʳץ שʫʘʥʰʳʣʳץץʘ ʪᴇʟʽʤʜʽ ʞᴅʥʝ ᴇʥʽʤʜʽʣʽʛʽ ʞʦסʘʨʳ, ᴅʨ ʪװʨʣʽ 

ʪʦʧʳʨʘץ-ʢʣʠʤʘʪʪʳץ ʞʘסʜʘʡʣʘʨʳʥʘ ʵʢʦʣʦʛʠʷʣʳץ ʙʝʡʽʤ ʣʠʥʠʷʣʘʨʳʥ ʘʥʳץʪʘʫ ʤʘץʩʘʪʳʥʜʘסʳ 

ʟʝʨʪʪʝʫʣʝʨ 2012-2013 ʞʞ. ɸץʤʦʣʘ ʦʙʣʳʩʳʥʜʘ ʦʨʥʘʣʘʩץʘʥ ʦשʪװʩʪʽʢ ʢʘʨʙʦʥʘʪʪʳ ץʘʨʘʰʽʨʽʢʪʽ 

ʪʦʧʳʨʘץ ʞʘʤʳʣסʳʩʳʤʝʥ ʝʨʝʢʰʝʣʝʥʝʪʽʥ, ץʫʘʥ ʜʘʣʘ ʘʡʤʘסʳʥʜʘ ɸ.ʀ. ɹʘʨʘʝʚ ʘʪʳʥʜʘסʳ 

ʘʩʪʳץ ʰʘʨʫʘʰʳʣʳסʳ סʳʣʳʤʠ-ʟʝʨʪʪʝʫ ᴇʥʜʽʨʽʩʪʽʢ ʦʨʪʘʣʳסʳʥʳש ʞʘʟʜʳץ ʞײʤʩʘץ ʙʠʜʘʡ 

ʩʝʣʝʢʮʠʷʩʳ ʙᴇʣʽʤʽʥʜʝ ʞװʨʛʽʟʽʣʜʽ. 2012-2013 ʞʞ סʳʣʳʤʠ-ʟʝʨʪʪʝʫ ʞײʤʳʩʳʥʘ ʞʘʟʜʳץ 

ʞײʤʩʘץ ʙʠʜʘʡʜʳװ 40 שʣʛʽʣʝʨʽ ʘʣʳʥʜʳ. ʉװʨʽ ʞʝʨ ʪʘʥʘʙʳʥʜʘסʳ ʙʝʨʽʣʛʝʥ ʧʠʪʦʤʥʠʢʪʽʥ 

ʤᴇʣʜʝʢʪʝʨʽ 2 ʤᴅʨʪʝ ץʘʡʪʘʣʘʥʳʤʜʘ ʦʨʥʘʣʘʩʪʳʨʳʣʜʳ, ʤᴇʣʜʝʢʪʽʥ ʘʫʜʘʥʳ 25 ʤ
2
. ʉʝʙʫ 

ʞײʤʳʩʳ ʙʘʨʣʳץ ʘʛʨʦʪʝʭʥʠʢʘʣʳץ ʪʘʣʘʧʪʘʨʜʳ ʩʘץʪʘʡ ʦʪʳʨʘ, ץʦʣʘʡʣʳ ʤʝʨʟʽʤʜʝ ʤʘʤʳʨʜʳש 

ɯɯɯ ʦʥ ʢװʥʜʽʛʽʥʜʝ ʉʉʌʂ-7 ʩʝʣʝʢʮʠʷʣʳץ ʩʝʧʢʽʰʽʤʝʥ ʞװʨʛʽʟʽʣʜʽ. ɹײʣ ʘʡʤʘץʪʳʥ ʢʣʠʤʘʪʳ ʪʝʟ 

 ʥʝʛʽʟʛʽ שʘʡ ʝʤʝʩʪʽʛʽʤʝʥ ʝʨʝʢʰʝʣʝʥʝʜʽ. ʆʥʳסʳʪ ʧʝʥ ʢʝʥʽʩʪʽʢʪʝ ʙʽʨʳʥץʙʳʣʤʘʣʳ ʙʦʣʳʧ, ʫʘײץ

ʢʝʣʙʝʪʽ ʙײʣ ץʘʪʘʥ ץʳʩʪʳʥ ʳʩʪʳץ ʞʘʟ ʘʡʣʘʨʳʤʝʥ ʘʫʳʩʫʳ, ʘʫʘʥʳש ʘʡʣʳץ ʞᴅʥʝ ʪᴅʫʣʽʢʪʽʢ 

ʪʝʤʧʝʨʘʪʫʨʘʩʳʥʳש ʢװʨʪ ᴇʟʛʝʨʽʧ ʦʪʳʨʫʳ, ʘʪʤʦʩʬʝʨʘʣʳץ ʞʘʫʳʥ-ʰʘʰʳʥʥʳש ʘʟʜʳסʳ ʞᴅʥʝ 

ʦʥʳש ʞʳʣ ʙʦʡʳʥʘ ʜʘ ᴇʩʽʤʜʽʢ ʚʝʛʝʪʘʮʠʷʩʳ ʢʝʟʝʥʽ ʫʘץʳʪʳʥʜʘ ʜʘ ʙʽʨʢʝʣʢʽ ʪװʩʧʝʫʽ. 

ɿʝʨʪʪʝʫʜʽש ʙʘʩʪʳ ץʦʟסʘʫʰʳ ʢװʰʪʝʨʽ ʙʦʣʳʧ ʦʩʳ ʘʪʘʣסʘʥ ʞʝʨʛʽʣʽʢʪʽ ʪʘʙʠסʠ ʬʘʢʪʦʨʣʘʨʜʳ, 

ʘʣסʳ ʜʘץʳʣ ᴅʩʝʨʽ ʞᴅʥʝ ʦשʪʘʡʣʳ ʘʛʨʦʪʘʥʘʧ ʪʘʥʜʘʫ ʩʠʷץʪʳ ʤᴅʩʝʣʝʣʝʨ ʙʦʣʜʳ. ɿʝʨʪʪʝʫʛʝ 

ʞʘʟʜʳץ ʞײʤʩʘץ ʙʠʜʘʡʜʳש ʢʦʥʢʫʨʩʪʳץ ʩʦʨʪ ʩʳʥʘʫ ʧʠʪʦʤʥʠʢ ʣʠʥʠʷʣʘʨʳ ʘʣʳʥʜʳ. 

ʉʪʘʥʜʘʨʪʪʳ ʩʦʨʪʪʘʨסʘ ɸץʤʦʣʘ ʦʙʣʳʩʳʥʜʘ ʘʫʜʘʥʜʘʩʪʳʨʳʣסʘʥ ɸʢʤʦʣʘ 2 (ʦʨʪʘʰʘ ʤʝʨʟʽʤʜʝ 

ʧʽʩʝʪʽʥ) ʞᴅʥʝ ʎʝʣʠʥʥʘʷ ʶʙʠʣʝʡʥʘʷ (ʢʝʰ ʤʝʨʟʽʤʜʝ ʧʽʩʝʪʽʥ) ʩʦʨʪʪʘʨʳ ʪװʩʪʽ. ʄᴅʣʽʤʝʪʪʝʨʜʽ 

ʤʘʪʝʤʘʪʠʢʘʣʳץ ᴇʥʜʝʫ AGROS 2.11 ʙʘסʜʘʨʣʘʤʘʣʳץ ʧʘʢʝʪʽ ʘʨץʳʣʳ ʦʨʳʥʜʘʣʜʳ.   
ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʩʽ 

2012 ʞʳʣʳ ʟʝʨʪʪʝʫʛʝ ʘʣʳʥסʘʥ 40 װʣʛʽʜʝʥ ʬʝʥʦʪʠʧʪʽʢ ʙʝʣʛʽʣʝʨʽ ʞᴅʥʝ ᴇʥʽʤʜʽʣʽʛʽ 

ʙʦʡʳʥʰʘ 12 ʣʠʥʠʷ ʢʝʣʝʩʽ ʩʝʣʝʢʮʠʷʣʳץ ʞײʤʳʩʪʘʨסʘ ʽʨʽʢʪʝʣʽʥʽʧ ʘʣʳʥʜʳ. ɾʦסʘʨʳ ʳʣסʘʣʜʳ 

ʪʘʥʘʧʪʘסʳ ʢʦʥʢʫʨʩʪʳץ ʩʦʨʪ ʩʳʥʘʫ ʧʠʪʦʤʥʠʛʽʥʜʝʛʽ ʣʠʥʠʷʣʘʨʜʳʥ ʦʨʪʘʰʘ ᴇʥʽʤʜʽʣʽʛʽ 13,8 

ʮ/ʛʘ ײץʨʘʜʳ. ᴆʥʽʤʜʽʣʽʛʽ ʙʦʡʳʥʰʘ ʙʘʨʣʳץ ʣʠʥʠʷʣʘʨ ʩʪʘʥʜʘʨʪ ɸʢʤʦʣʘ 2 ʩʦʨʪʳʥʘʥ 1,4-5,5 

ʮ/ʛʘ ʘʨʘʣʳסʳʥʜʘ ʘʩʳʧ ʪװʩʪʽ. ʆʩʳ ʣʠʥʠʷʣʘʨʜʳʥ ʽʰʽʥʝʥ ʘʣʪʳ ʣʠʥʠʷ 499/03-3, 189/99, 316/99, 

11/02-1, 55/02-5, 474/02-1 ᴇʥʽʤʜʽʣʽʛʽ ʙʦʡʳʥʰʘ ʩʪʘʥʜʘʨʪʪʳ ɸʢʤʦʣʘ 2 ʩʦʨʪʳʤʝʥ 

ʩʘʣʳʩʪʳʨסʘʥʜʘ ʞʦסʘʨʳ ʥᴅʪʠʞʝ ʢᴇʨʩʝʪʪʽ. ɿʝʨʪʪʝʫʛʝ ʘʣʳʥסʘʥ װʣʛʽʣʝʨʜʽש ʽʰʽʥʝʥ ʘץʫʳʟ 

ʜʝשʛʝʡʽ ʙʦʡʳʥʰʘ 13,31 (499/03-3) ï 16,29 (189/99) ʘʨʘʣʳסʳʥʜʘ ʙʦʣʜʳ. ɽש ʞʦסʘʨʳ 

ʢᴇʨʩʝʪʢʽʰ 189/99 (16,29%), 55/02-5 (16,02%), 393/99-1 (15,96%), 474/02-1 (15,71%) 

ʣʠʥʠʷʣʘʨʳʥʜʘ ʙʘʡץʘʣʜʳ.  

2013 ʞʳʣʳ ʟʝʨʪʪʝʫʛʝ ʘʣʳʥסʘʥ 40 װʣʛʽʜʝʥ ʬʝʥʦʪʠʧʪʽʢ ʙʝʣʛʽʣʝʨʽ ʞᴅʥʝ ᴇʥʽʤʜʽʣʽʛʽ 

ʙʦʡʳʥʰʘ 12 ʣʠʥʠʷ ʢʝʣʝʩʽ ʩʝʣʝʢʮʠʷʣʳץ ʞײʤʳʩʪʘʨסʘ ʽʨʽʢʪʝʣʽʥʽʧ ʘʣʳʥʜʳ. ɾʦסʘʨʳ ʳʣסʘʣʜʳ 

ʪʘʥʘʧʪʘסʳ ʢʦʥʢʫʨʩʪʳץ ʩʦʨʪ ʩʳʥʘʫ ʧʠʪʦʤʥʠʛʽʥʜʝʛʽ ʣʠʥʠʷʣʘʨʜʳʥ ʦʨʪʘʰʘ ᴇʥʽʤʜʽʣʽʛʽ 30,3 

ʮ/ʛʘ ײץʨʘʜʳ. ʉʪʘʥʜʘʨʪ ɸʢʤʦʣʘ 2 ʩʦʨʪʳ 24,1 ʮ/ʛʘ ᴇʥʽʤʜʽʣʽʢ ʪװʟʜʽ. ɿʝʨʪʪʝʫʛʝ ʘʣʳʥסʘʥ 

ʩʝʣʝʢʮʠʷʣʳװ ץʣʛʽʣʝʨʜʽʥ ʘʨʘʩʳʥʜʘ ʜᴅʥ ᴇʥʽʤʜʽʣʽʛʽ 24,1-35,7 ʮ/ʛʘ ʘʨʘʣʳסʳʥʜʘ ʘʫʳʪץʳʜʳ. 

ʉʪʘʥʜʘʨʪ ɸʢʤʦʣʘ 2 ʩʦʨʪʳʥʘʥ 3,8-11,6 ʮ/ʛʘ ʘʨʘʣʳסʳʥʜʘ ʘʩʳʧ ʪװʩʪʽ. ɹʝʨʽʣʛʝʥ ʪʘʥʘʧʪʘ ʘʣʪʳ 

ʣʠʥʠʷ 393/99-1, 18/99-2, 316/99, 11/02-1, 55/02-5, 474/02-1 ʩʪʘʥʜʘʨʪʧʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ ʝש 

ʞʦסʘʨʳ ᴇʥʽʤʜʽʣʽʢ ʪװʟʜʽ. ɿʝʨʪʪʝʫʛʝ ʘʣʳʥסʘʥ װʣʛʽʣʝʨʜʽש ʽʰʽʥʝʥ ʘץʫʳʟ ʜʝשʛʝʡʽ ʙʦʡʳʥʰʘ 14,13 

(499/03-3) ï 16,16 (189/99) ʘʨʘʣʳסʳʥʜʘ ʙʦʣʜʳ. ɽש ʞʦסʘʨʳ ʢᴇʨʩʝʪʢʽʰ 443/98 (16,16%), 

189/99 (16,08%), 18/99-2 (15,84%), 393/99-1 (15,78%) ʣʠʥʠʷʣʘʨʳʥʜʘ ʙʘʡץʘʣʜʳ.   

ʊᴇʤʝʥʜʝʛʽ 1-ʰʽ ʢʝʩʪʝʜʝʛʽ ʜʝʨʝʢʪʝʨʜʽ ʪʘʣʜʘʡ ʢʝʣʝ 2 ʞʳʣʜʳץ ʩʘʣʳʩʪʳʨʤʘʣʳ ʙʘסʘ 

ʙʝʨʫʜʝ ʞʦסʘʨʳ ʳʣסʘʣʜʳ ʪʘʥʘʧʪʘ ʦʨʥʘʣʘʩץʘʥ ʢʦʥʢʫʨʩʪʳץ ʩʦʨʪ ʩʳʥʘʫ ʧʠʪʦʤʥʠʛʽʥʜʝʛʽ 

ʣʠʥʠʷʣʘʨʜʳʥ ʽʰʽʥʝʥ ᴇʥʽʤʜʽʣʽʛʽ ʞᴅʥʝ ʘץʫʳʟ ʜʝשʛʝʡʽ ʙʦʡʳʥʰʘ 5 ʣʠʥʠʷ: 474/02-1, 189/99, 

11/02-1, 443/98, 55/02-5 ʙᴇʣʽʥʽʧ ʘʣʳʥʜʳ.     
ɯʨʽʢʪʝʣʛʝʥ ʣʠʥʠʷʣʘʨʜʳʥ ʢᴇʙʽ ᴇʥʽʤʜʽʣʽʛʽ ײץʨʳʣʳʤʜʳץ ʵʣʝʤʝʥʪʪʝʨʜʽʥ ᴇʥʽʤʜʽ ʪװʧʪʽʣʽʢ 

ʩʘʥʳ, ᴇʩʽʤʜʽʢ ʙʠʽʢʪʽʛʽ, ʤʘʩʘײ ץʟʳʥʜʳסʳ, ʤʘʩʘץʪʘסʳ ʤʘʩʘץʰʘʣʘʨ ʩʘʥʳ, ʤʘʩʘץʪʘסʳ ʜᴅʥ ʩʘʥʳ, 

ʙʽʨ ʤʘʩʘץʪʘʥ ʘʣʳʥסʘʥ ʜᴅʥ ʩʘʣʤʘסʳ, 1000 ʜᴅʥʥʽש ʩʘʣʤʘסʳ, ᴇʩʽʤʜʽʢʪʝʥ ʘʣʳʥסʘʥ ʜᴅʥ ʩʘʣʤʘסʳ 

ʩʠʷץʪʳ ʢᴇʨʩʝʪʢʽʰʪʝʨʛʝ ʩװʡʝʥʝ ʦʪʳʨʳʧ ʪʘʣʜʘʥʘʜʳ.  
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st ɸʢʤʦʣʘ 2 10,6 - 12,53 24,1 - 14,24 17,4 - 14,88 - 

st ʎʝʣʠʥʥʘʷ ʶʙʠʣʝʡʥʘʷ 10,9 - 12,78 27,4 - 14,59 19,2 - 13,68 - 

393/99-1 12,3 +1,7 15,96 32,1 +8,0 15,78 22,2 +4,8 15,87 +0,99 

18/99-2 12,0 +1,4 13,85 31,3 +7,2 15,84 21,7 +4,3 14,84 -0,04 

35/05-2 14,2 +3,6 14,04 27,9 +3,8 14,50 21,0 +3,6 14,27 -0,61 

321/03-5 12,6 +2,0 13,56 29,2 +5,1 15,47 20,9 +3,5 14,51 -0,37 

499/03-3 14,8 +4,2 13,31 28,4 +4,3 15,16 21,6 +4,2 14,23 -0,65 

316/99 14,4 +3,8 14,57 32,9 +8,8 15,58 23,7 +6,3 15,07 +0,19 

189/99 15,7 +5,1 16,29 29,0 +4,9 16,08 22,4 +5,0 16,18 +1,3 

11/02-1 16,0 +5,4 12,97 31,2 +7,1 14,20 23,6 +6,2 13,58 -1,3 

365/02-3 14,1 +3,5 13,85 30,5 +6,1 14,24 22,3 +4,9 14,04 -0,84 

443/98 14,4 +3,8 13,56 31,0 +6,9 16,16 22,7 +5,3 14,86 -0,02 

55/02-5 15,0 +4,4 16,02 33,2 +9,1 14,13 24,1 +6,7 15,07 +0,19 

474/02-1 16,1 +5,5 15,71 35,7 +11,6 15,53 25,9 +8,5 15,62 +0,74 

ɽʂɽɸ 0,05 0,8   1,2   1,0    
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ʂʝʩʪʝ 2 ï ɾʦסʘʨʳ ʳʣסʘʣʜʳ ʪʘʥʘʧ ʙʦʡʳʥʰʘ ʢʦʥʢʫʨʩʪʳץ ʩʦʨʪ ʩʳʥʘʫ ʧʠʪʦʤʥʠʛʽ װʣʛʽʣʝʨʽʥʽײץ שʨʳʣʳʤʜʳץ ʩʘʨʘʧʪʘʤʘʩʳ   

 

ʉʦʨʪ, ʣʠʥʠʷ 2012 2013 
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st ɸʢʤʦʣʘ 2 1,2 59,0 6,1 12,0 20,1 0,4 0,4 23,0 1,4 69,0 7,1 13,0 21,1 0,5 0,5 28,0 

st ʎʝʣʠʥʥʘʷ ʶʙʠʣʝʡʥʘʷ 1,1 55,0 6,7 12,4 16,6 0,4 0,5 24,0 1,3 65,0 7,7 13,4 17,6 0,5 0,6 29,0 

393/99-1 1,2 85,0 8,3 14,4 29,1 0,9 1,0 29,0 1,4 95,0 9,3 15,4 30,1 1,0 1,1 34,0 

18/99-2 1,2 77,0 7,5 13,2 28,8 0,9 1,2 30,0 1,4 87,0 8,5 14,2 29,8 1,0 1,3 31,0 

35/05-2 1,1 79,0 9,9 13,2 27,2 0,9 1,0 36,0 1,3 89,0 10,9 14,2 28,2 1,0 1,1 37,0 

321/03-5 1,5 90,0 7,1 12,9 29,5 0,9 1,1 34,0 1,7 100 8,1 13,9 30,5 1,0 1,2 35,0 

499/03-3 1,3 73,0 8,7 14,7 37,3 1,3 1,5 35,0 1,5 83,0 9,7 15,7 38,2 1,4 1,6 36,0 

316/99 1,3 60,0 6,1 12,0 18,0 0,4 0,5 23,0 1,5 70,0 7,1 13,0 17,0 0,5 0,6 28,0 

189/99 1,2 87,0 7,1 14,4 32,9 1,0 1,1 30,0 1,4 97,0 8,1 15,4 33,0 1,1 1,2 31,0 

11/02-1 1,2 80,0 7,1 13,2 26,5 0,8 1,0 34,0 1,4 90,0 8,1 14,2 27,6 0,9 1,1 35,0 

365/02-3 1,3 79,0 6,8 13,2 28,6 1,1 1,3 39,0 1,5 89,0 7,8 14,2 29,7 1,2 1,4 40,0 

443/98 1,1 75,0 8,3 14,5 24,8 0,9 0,9 37,0 1,3 85,0 9,3 15,5 25,9 1,0 1,0 38,0 

55/02-5 1,3 81,0 7,2 13,6 28,6 0,9 1,6 33,0 1,5 91,0 8,2 14,6 29,7 1,0 1,7 34,0 

474/02-1 1,2 75,0 6,4 13,5 26,3 0,8 0,9 30,0 1,4 85,0 7,4 14,5 27,4 0,9 1,0 31,0 



 

60 

 

2012-2013 ʞʳʣʜʘʨʳ ʢʦʥʢʫʨʩʪʳץ ʩʦʨʪ ʩʳʥʘʫʜʘסʳ ʞʘʟʜʳץ ʞײʤʩʘץ ʙʠʜʘʡ 

ʣʠʥʠʷʣʘʨʳʥʳײץ שʨʳʣʳʤʜʳץ ʵʣʝʤʝʥʪʪʝʨʽʥʝ ʙʘסʘ ʙʝʨʛʝʥʜʝ ʙʽʨץʘʪʘʨ ʣʠʥʠʷʣʘʨ ʝʨʝʢʰʝʣʽʥʽʧ 

ʰʳץʪʳ.  

321/03-5 ʣʠʥʠʷʩʳ ï ᴇʥʽʤʜʽ ʪװʧʪʽʣʽʢ, ᴇʩʽʤʜʽʢ ʙʠʽʢʪʽʛʽ ʪᴅʨʽʟʜʽ ʢᴇʨʩʝʪʢʽʰʪʝʨʽ ʙʦʡʳʥʰʘ 

ʩʪʘʥʜʘʨʪʪʘʥ ʙʘʩʳʤ ʙʦʣʜʳ.  

499/03-3 ʣʠʥʠʷʩʳ ï ʤʘʩʘײ ץʟʳʥʜʳסʳ, ʤʘʩʘץʪʘסʳ ʜᴅʥ ʩʘʣʤʘסʳ, ʤʘʩʘץʰʘʣʘʨ ʩʘʥʳ 

ʞᴅʥʝ ʤʘʩʘץʪʘסʳ ʜᴅʥ ʩʘʥʳ ʩʠʷץʪʳ ʙʝʣʛʽʣʝʨʽ ʙʦʡʳʥʰʘ ʩʪʘʥʜʘʨʪʪʘʥ ʞʦסʘʨʳ ʙʦʣʜʳ.  

365/02-3 ʣʠʥʠʷʩʳ ï 1000 ʜᴅʥʥʽש ʩʘʣʤʘסʳ ʪᴅʨʽʟʜʽ ʢᴇʨʩʝʪʽʰʪʝʨʽ ʙʦʡʳʥʰʘ ʩʪʘʥʜʘʨʪʪʘʥ 

ʘʩʳʧ ʪװʩʪʽ. 

55/02-5 ʣʠʥʠʷʩʳ ï ᴇʩʽʤʜʽʢʪʝʛʽ ʜᴅʥ ʩʘʣʤʘסʳ ʵʣʝʤʝʥʪʽ ʘʨץʳʣʳ ʩʪʘʥʜʘʨʪʪʘʥ 

ʝʨʝʢʰʝʣʝʥʜʽ.  

35/05-2 ʣʠʥʠʷʩʳ ï ʤʘʩʘײ ץʟʳʥʜʳסʳ, 189/99 ʣʠʥʠʷʩʳ ï ʤʘʩʘץʪʘסʳ ʜᴅʥ ʩʘʥʳ ʞᴅʥʝ 

443/98 ʣʠʥʠʷʩʳ ï ʤʘʩʘץʰʘʣʘʨ ʩʘʥʳ ʪᴅʨʽʟʜʽ ʙʠʦʤʝʪʨʠʢʘʣʳץ ʢᴇʨʩʝʪʢʽʰʪʝʨʽ ʘʨץʳʣʳ 

ʩʪʘʥʜʘʨʪʪʘʥ ʙʘʩʳʤ ʙʦʣʜʳ.  

ʉʦʥʳʤʝʥ, ʢʦʥʢʫʨʩʪʳץ ʩʦʨʪ ʩʳʥʘʫ ʣʠʥʠʷʣʘʨʳʥ ʢʝʰʝʥʜʽ ʙʘסʘʣʘʫ ʥᴅʪʠʞʝʩʽʥʜʝ 

ᴇʥʽʤʜʽʣʽʛʽ, ʘץʫʳʟ ʜʝשʛʝʡʽ ʞᴅʥʝ ײץʨʳʣʳʤʜʳץ ʵʣʝʤʝʥʪ ʢᴇʨʩʝʪʢʽʰʪʝʨʽ ʙʦʡʳʥʰʘ ʢʝʣʝʩʽ 9 

ʣʠʥʠʷ 55/02-5, 474/02-1, 189/99, 11/02-1, 443/98, 321/03-5, 499/03-3, 365/02-3, 35/05-2 

ʽʨʽʢʪʝʣʽʥʽʧ ʘʣʳʥʜʳ.   
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ʉʈɸɺʅʀʊɽʃʔʅʆɽ ʀʉʇʓʊɸʅʀɽ ʃʀʅʀʀ ʂʆʅʂʋʈʉʅʆɻʆ ʉʆʈʊʆʀʉʇʓʊɸʅʀʗ 

ʗʈʆɺʆʁ ʄʗɻʂʆʀ ʇʐɽʅʀʎʓ ʈɸʉʇʆʃʆɾɽʅʅʆɻʆ ʅɸ ʋɺʃɸɾʅɽʅʅʆʄ ʌʆʅɽ ɺ 

ʋʉʃʆɺʀʗʍ ʉɽɺɽʈʅʆɻʆ ʂɸɿɸʍʉʊɸʅɸ 

  ɻ.ɻ. ʄʘʭʩʦʪʦʚ, ʤʘʛʠʩʪʨ ʘʛʨʦʥʦʤʠʠ, ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʦʚʘʪʝʣʴ  

ɿʘʧʘʜʥʦ ʂʘʟʘʭʩʪʘʥʩʢʠʡ ʘʛʨʘʨʥʦ-ʪʝʭʥʠʯʝʩʢʠʠ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ɾʘʥʛʠʨ ʭʘʥʘ,  

ʈʝʩʧʫʙʣʠʢʘ ʂʘʟʘʭʩʪʘʥ   

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʜʘʥʥʦʤ ʩʪʘʪʴʝ ʠʟʣʦʞʝʥ r ʨʝʟʫʣʴʪʘʪʳ ʧʦ ʫʨʦʞʘʡʥʦʩʪʠ ʠ ʨʝʟʫʣʴʪʘʪʳ 

ʩʪʨʫʢʪʫʨʥʳʭ ʘʥʘʣʠʟ ʩʦʨʪʦʚ ʠ ʣʠʥʠʡ ʷʨʦʚʦʡ ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ ʢʦʥʢʫʨʩʥʦʛʦ ʩʦʨʪʦʠʩʧʳʪʘʥʠʷ ʟʘ 

2012-2013 ʛʛ. 2012 ʛ ʩʨʝʜʥʷʷ ʫʨʦʞʘʡʥʦʩʪʴ ʥʘ ʚʳʩʦʢʦʫʚʣʘʞʥʝʥʥʦʤ ʬʦʥʝ ʧʦ ʧʠʪʦʤʥʠʢʫ ʩʦʩʪʘʚʣʷʣʘ 

13,8 ʮ/ʛʘ, ʧʨʠ ʫʨʦʞʘʡʥʦʩʪʠ ʟʝʨʥʘ ʩʪʘʥʜʘʨʪʥʦʛʦ ʩʦʨʪʘ ɸʢʤʦʣʘ 2 ï 10,6 ʮ/ʛʘ (ʪʘʙʣʠʮʘ 1). ʇʦ 

ʫʨʦʞʘʡʥʦʩʪʠ ʚʩʝ ʣʠʥʠʠ ʠʤʝʣʠ ʧʨʝʚʳʰʝʥʠʝ ʥʘʜ ʩʪʘʥʜʘʨʪʥʳʤ ʩʦʨʪʦʤ ɸʢʤʦʣʘ 2 ʦʪ 1,4 ʜʦ 5,5 ʮ/ʛʘ, 

ʠʟ ʥʠʭ ʜʦʩʪʦʚʝʨʥʦ ʧʨʝʚʳʰʘʣʠ ʝʛʦ ʧʦ ʩʙʦʨʫ ʟʝʨʥʘ ʩ ʝʜʠʥʠʮʳ ʧʣʦʱʘʜʠ 6 ʦʙʨʘʟʝʮ. 2013 ʛ ʧʦ 

ʚʳʩʦʢʦʫʚʣʘʞʥʝʥʥʦʤʫ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʫ ʩʨʝʜʥʷʷ ʫʨʦʞʘʡʥʦʩʪʴ ʩʦʩʪʘʚʠʣʘ 30,3 ʮ/ʛʘ. ʉʪʘʥʜʘʨʪ 

ɸʢʤʦʣʘ 2 ʬʦʨʤʠʨʦʚʘʣ ʫʨʦʞʘʡ 24,1 ʮ/ʛʘ. ʉʨʝʜʠ ʠʟʫʯʘʝʤʳʭ ʩʝʣʝʢʮʠʦʥʥʳʭ ʦʙʨʘʟʮʦʚ ʫʨʦʞʘʡ ʟʝʨʥʘ 

ʚʘʨʴʠʨʦʚʘʣ ʦʪ 3,8 (35/05-2) ʜʦ 11,6 (474/02-1) ʮ/ʛʘ. ʅʘ ʜʘʥʥʦʤ ʘʛʨʦʬʦʥʝ ʩʪʘʥʜʘʨʪʥʳʡ ʩʦʨʪ 

ʧʨʝʚʳʩʠʣʠ ʪʦʣʴʢʦ 6 ʣʠʥʠʠ: 393/99-1 (+8,0 ʮ/ʛʘ), 18/99-2 (+7,2 ʮ/ʛʘ), 316/99 (+8,8 ʮ/ʛʘ), 11/02-1 (+7,1 

ʮ/ʛʘ), 55/02-5 (+9,1 ʮ/ʛʘ), 474/02-1 (+11,6 ʮ/ʛʘ) ʧʦ ʫʨʦʞʘʡʥʦʩʪʠ ʧʦʩʣʝʜʥʠʝ ʠʤʝʣʠ ʜʦʩʪʦʚʝʨʥʦʝ 

ʧʨʝʚʳʰʝʥʠʝ ʥʘʜ ʩʪʘʥʜʘʨʪʦʤ.  
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ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʢʦʤʧʣʝʢʩʥʦʡ ʩʝʣʝʢʮʠʦʥʥʦʡ ʦʮʝʥʢʠ, ʧʨʦʚʝʜʝʥʥʦʛʦ ʢʦʥʢʫʨʩʥʦʛʦ 

ʩʦʨʪʦʠʩʧʳʪʘʥʠʷ ʣʠʥʠʡ ʷʨʦʚʦʡ ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ ʥʘ ʚʳʩʦʢʦʫʚʣʘʞʥʝʥʥʦʤ ʘʛʨʦʬʦʥʝ ʧʦ ʫʨʦʞʘʡʥʦʩʪʠ 

ʠ ʩʪʨʫʢʪʫʨʘ ʫʨʦʞʘʷ ʙʳʣʠ ʚʳʜʝʣʝʥʳ 9 ʦʙʨʘʟʝʮ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʦʨʪ, ʣʠʥʠʷ, ʢʦʥʢʫʨʩʥʳʝ ʩʦʨʪʦʠʩʧʳʪʘʥʠʝ, ʚʳʩʦʢʠʝ ʫʚʣʘʞʥʝʥʠʝ, 

ʫʨʦʞʘʡʥʦʩʪʴ, ʩʪʘʥʜʘʨʪ, ʢʦʣʠʯʝʩʪʚʦ ʟʝʨʝʥ, ʜʣʠʥʘ ʢʦʣʦʩʘ, ʧʨʦʜʫʢʪʠʚʥʦʝ ʢʫʩʪʠʩʪʦʩʪʴ.   

 

 

COMPARATIVE TEST OF THE LINE OF COMPETITIVE TESTING OF SPRING SOFT 

WHEAT LOCATED ON A MOISTURIZED BACKGROUND IN THE CONDITIONS OF 

NORTH KAZAKHSTAN  

G.G. Makhsotov, master of agronomy, senior teacher  

West Kazakhstan Agrarian and Technical University named after Zhangir Khan,  

Republic of Kazakhstan 

 

Annotation. This article presents the results of yield and structural analysis of varieties and lines 

of spring soft wheat of the competitive variety testing for 2012-2013. 2012, the average yield against a 

highly humid background in the nursery was 13.8 c / ha, while the grain yield of the standard Akmola 2 

variety was 10.6 c / ha (table 1). In terms of yield, all lines exceeded the standard Akmola 2 variety from 

1.4 to 5.5 kg / ha, of which they significantly exceeded its grain yield per unit area of 6 samples. In 2013, 

according to the highly moistened predecessor, the average yield was 30.3 c / ha. The Akmola 2 standard 

formed a yield of 24.1 c / ha. Among the studied breeding samples, the grain yield varied from 3.8 (35 / 

05-2) to 11.6 (474 / 02-1) kg / ha. Only 6 lines exceeded the standard variety on this agricultural 

background: 393 / 99-1 (+8.0 c / ha), 18 / 99-2 (+7.2 c / ha), 316/99 (+8.8 c / ha ha), 11 / 02-1 (+7.1 kg / 

ha), 55 / 02-5 (+9.1 kg / ha), 474 / 02-1 (+11.6 kg / ha) by yield had a significant excess over the standard. 

According to the results of a comprehensive selection assessment conducted by competitive 

variety testing of spring soft wheat lines on a highly moistened agricultural background, 9 samples were 

selected for yield and crop structure. 

  Keywords: variety, line, competitive variety testing, high moisture, yield, standard, number of 

grains, spike length, productive bushiness.  
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 GH2 , IGF-1, MSTN ɾᴄʅɽ FABP4 ɻɽʅɼɽʈɯ ɹʆʁʓʅʐɸ ɼʅʂ  רʆʁʃɸʈʓʅʓפ
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ɸϨʤʝʰʽʪ" ʛʫʤʘʥʠʪʘʨʣʳϨ-ʪʝʭʥʠʢʘʣʳϨ ʠʥʩʪʠʪʫʪʳ 

2
ʈʝʩʝʡ ʤʝʤʣʝʢʝʪʪʽʢ ʘʛʨʘʨʣʳϨ ʫʥʠʚʝʨʩʠʪʝʪʽ-ʂ. ɸ. ʊʠʤʠʨʷʟʝʚ ʘʪʳʥʜʘϤʳ ʄʉʍɸ. 

3
ɾϸϬʛʽʨ ʍʘʥ ʘʪʳʥʜʘϤʳ ɹʘʪʳʩ ϧʘʟʘϨʩʪʘʥ ʘʛʨʘʨʣʳϨ-ʪʝʭʥʠʢʘʣʳϨ ʫʥʠʚʝʨʩʠʪʝʪʽ 

 

  ɸʥʥʦʪʘʮʠʷ  

 פʘʥ ɼʅץʛʝʡʽʤʝʥ ʙʘʡʣʘʥʳʩשᴇʥʽʤʜʽʣʽʢ ʜʝ שʳ ʤʘʣʜʘʨʳʥʳסʜʘ ʘʫʳʣ ʰʘʨʫʘʰʳʣʳשʘʟʽʨʛʽ ʪʘפ

ʤʘʨʢʝʨʣʝʨʜʽ ץʦʣʜʘʥʫ ʩʝʣʝʢʮʠʷ ᴅʜʽʩʪʝʨʽʥ ʞʝʪʽʣʜʽʨʫʛʝ ʙʘסʳʪʪʘʣסʘʥ ʟʝʨʪʪʝʫʣʝʨʜʽש ʤʘשʳʟʜʳ ʘʨʪʘ 

ʪװʩʫʜʝ. ʆʪʘʥʜʳץ ץʦʡ ʰʘʨʫʘʰʳʣʳסʳʥʳש ʜʘʤʫʳʥʘ ʙײʣ ᴅʜʽʩʪʝʨʜʽש ʝʥʛʽʟʽʣʫʽʥʽש ʧʨʘʢʪʠʢʘʣʳץ ʤʘשʳʟʳ 

ᴇʪʝ װʣʢʝʥ. ɹײʣ ʤʘץʘʣʘʜʘ ץʘʟʘץʪʳײץ שʡʨʳץʪʳ  ʞᴅʥʝ ʝʜʽʣʙʘʡ ʪץײʳʤʳ ץʦʡʣʘʨʳʥʳש  ᴇʩʽʧ-ʞʝʪʽʣʫ ʞᴅʥʝ 

ᴇʥʽʤʜʽʣʽʢ ץʘʩʠʝʪʪʝʨʽʤʝʥ ʙʘʡʣʘʥʳʩץʘʥ ᴇʩʫ ʛʦʨʤʦʥʳ (GH2), ʠʥʩʫʣʠʥ ʪᴅʨʽʟʜʽ ᴇʩʫ ʬʘʢʪʦʨʳ (IGF-1), 

ʤʠʦʩʪʘʪʠʥ (MSTN) ʞᴅʥʝ ʤʘʡ ץʳʰץʳʣʜʘʨʳʥ ʙʘʡʣʘʥʳʩʪʳʨʘʪʳʥ ʘץʫʳʟ (FABP4) ʛʝʥʜʝʨʽ 

ʙʦʡʳʥʰʘ  ɼʅפ ʤʘʨʢʝʨʣʝʨʽʥʽש ʧʦʣʠʤʦʨʬʠʟʤʽʥ ʟʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ ʢʝʣʪʽʨʽʣʛʝʥ.פʘʥ ʘץʫʳʟʜʘʨʳʥʳש 

ʧʦʣʠʤʦʨʬʪʳץ ʞװʡʝʣʝʨʽʥ ʟʝʨʪʪʝʫ ʙʘʨʳʩʳʥʜʘ ץʘʟʘץʪʳײץ שʡʨʳץʪʳ ʞᴅʥʝ ʝʜʽʣʙʘʡ ץʦʡ ʪץײʳʤʜʘʨʳʥʳש 

ʧʦʣʠʤʦʨʬʪʳ ʘץʫʳʟʜʘʨʳʥʳש ʘʣʣʝʣʴʜʝʨ ʤʝʥ ʛʝʥʦʪʠʧʪʝʨ ʙʦʡʳʥʰʘ ʛʝʥʝʪʠʢʘʣʳײץ ץʨʳʣʳʤʜʘʨʳʥʳש 

ʜʠʬʬʝʨʝʥʮʠʷʣʘʥʫ ʜᴅʨʝʞʝʩʽ, ʩʦʥʜʘʡ-ʘץ ʦʣʘʨʜʳש ᴇʥʽʤʜʽʣʽʢ ץʘʩʠʝʪʪʝʨʽʤʝʥ ʙʘʡʣʘʥʳʩʳ 

ʘʥʳץʪʘʣʜʳ. ʊʝʩʪʽʣʝʫ ʥᴅʪʠʞʝʩʽʥʜʝ ץʘʟʘץʪʳײץ  שʡʨʳץʪʳ ʪץײʳʤʳʥʜʘ GH2 ʞᴅʥʝ IGF1 ʛʝʥʜʝʨʽ 

ʧʦʣʠʤʦʨʬʪʳ, ʘʣ  MSTN ʞᴅʥʝ FABP4 ʛʝʥʜʝʨʽ ʤʦʥʦʤʦʨʬʪʳ ʝʢʝʥʜʽʛʽ ʙʝʣʛʽʣʽ ʙʦʣʜʳ. ɽʜʽʣʙʘʡ ץʦʡ 

ʪץײʳʤʜʘʨʳʥʳש ʧʦʧʫʣʷʮʠʷʣʘʨʳʥʜʘ ʟʝʨʪʪʝʣʛʝʥ ʪᴇʨʪ ʛʝʥʜʝʨʽʥʽש ʪʝʢ ץʘʥʘ IGF1 ʛʝʥʽ ʧʦʣʠʤʦʨʬʪʳ, ʘʣ 

GH2, MSTN ʞᴅʥʝ FABP4 ʛʝʥʜʝʨʽ ʤʦʥʦʤʦʨʬʪʳ ʙʦʣʜʳ. 
   

ʊװʡʽʥ ʩᴇʟʜʝʨ : ץʘʟʘץʪʳײץ שʡʨʳץʪʳ ץʦʡʳ, ʝʜʽʣʙʘʡ ʪץײʳʤʳ, ʛʝʥʜʝʨ ʧʦʣʠʤʦʨʬʠʟʤʽ, ʘʣʣʝʣʴʜʽʢ 

ʥײʩץʘʣʘʨ, ɼʅפ ʤʘʨʢʝʨʣʝʨʽ, ʩʝʣʝʢʮʠʷ, ʝʪ ᴇʥʽʤʜʽʣʽʛʽ. 

  

ʂʽʨʽʩʧʝ 
ɽʪʪʽש ᴇʥʽʤʜʽʣʽʛʽ ʤʝʥ ᴇʩʫ ץʘʨץʳʥʳ ï ץʦʡ ʪװʣʽʛʽʥʽש ʵʢʦʥʦʤʠʢʘʣʳץ ʤʘשʳʟʜʳ ʙʝʣʛʽʣʝʨʽ 

ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʆʩʳ ʙʝʣʛʽʣʝʨʜʽ ץʘʣʳʧʪʘʩʪʳʨʫסʘ ʥʝʛʽʟ ʙʦʣʘʪʳʥ ʤʦʣʝʢʫʣʘʣʳץ-

ʛʝʥʝʪʠʢʘʣʳץ ʤʝʭʘʥʠʟʤʜʝʨʜʽ ʘʥʳץʪʘʫ ץʦʡ ʝʪʽʥʝ ʜʝʛʝʥ ʩײʨʘʥʳʩʪʳש ᴇʩʫʽ ʘʨʪʳʧ ʦʪʳʨסʘʥ 

 ʨʜʝװʩʪʘʥʜʘ ʪʘʨʠʭʠ ʪץʘʟʘפ ʳסʦʡ ʰʘʨʫʘʰʳʣʳץ ʳʟʜʳ. ɽʪʪʽ-ʤʘʡʣʳשʘʟʽʨʛʽ ʢʝʟʜʝ ʝʨʝʢʰʝ ʤʘץ

ʜʘʤʳסʘʥ ʩʘʣʘ. ɹײʣ ʙʘסʳʪʪʘסʳ ץʦʡʣʘʨʜʳש ʝʨʝʢʰʝʣʽʛʽ - ʦʣʘʨʜʳש ʪᴇʪʝʥʰʝ ʞʘסʜʘʡʣʘʨʜʘ ʞʳʣ 

ʙʦʡʳ ʞʘʡʳʣʳʤʜʘ ʙʘסʫסʘ ʞʘץʩʳ ʙʝʡʽʤʜʽʣʽʛʽ. ɾʦסʘʨʳ ʪʽʨʽ ʩʘʣʤʘץ, ʝʨʪʝ ʧʽʩʽʧ ʞʝʪʽʣʫ, ʤʘʡʜʳש 

 ʫʘʣʘʡʪʳʥ ʙʝʣʛʽʣʝʨ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳץ ʳʤץײʨʽʥʜʝ ʢᴇʧ ʤᴇʣʰʝʨʜʝ ʞʠʥʘʣʫʳ - ʪװʪ ץʡʨʳײץ

ʞᴅʥʝ ʦʣʘʨʜʳש ʜʝשʛʝʡʽ ʥʝʛʽʟʽʥʝʥ ʞʘʥʫʘʨʣʘʨʜʳש ʛʝʥʦʪʠʧʽʤʝʥ ʘʥʳץʪʘʣʘʜʳ.
1
 

                                                           
ɹϰʣ Ϥʳʣʳʤʠ ʟʝʨʪʪʝʫ ϧʈ ɹϣʄ Ϥʳʣʳʤ ʂʦʤʠʪʝʪʽʤʝʥ Ϩʘʨʞʳʣʘʥʜʳʨʳʣʜʳ. ɻʨʘʥʪ 

ɸʈ05135427-ϧʘʟʘϨʩʪʘʥʥʳϬ ϨʳʣʰʳϨ ʞϮʥʜʽ Ϩʦʡ (ʝʪʪʽ-ʤʘʡʣʳ) ʪϰϨʳʤʳʥʳϬ Ϻʥʽʤʜʽʢ-ʙʠʦʣʦʛʠʷʣʳϨ 

ʝʨʝʢʰʝʣʽʢʪʝʨʽʥʽϬ ɼʅʂ ʤʘʨʢʝʨʣʝʨʽ ʙʦʡʳʥʰʘ ʩʠʧʘʪʪʘʤʘʩʳ. 
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ɽʪʪʽ-ʤʘʡʣʳ ץʦʡ ʪץײʳʤʜʘʨʳʥʳש ʛʝʥʝʪʠʢʘʣʳץ ʧʦʪʝʥʮʠʘʣʳʥ ײʪʳʤʜʳ ʧʘʡʜʘʣʘʥʫ ʞᴅʥʝ 

ʩʦʥʳש ʥʝʛʽʟʽʥʜʝ ʞʦסʘʨʳ ʝʪ ʞᴅʥʝ ʞװʥ ᴇʥʽʤʜʽʣʽʛʽʥ ʙʽʨʽʢʪʽʨʝʪʽʥ ʧʝʨʩʧʝʢʪʠʚʘʣʳ 

ʧʦʧʫʣʷʮʠʷʣʘʨʜʳ ײץʨʫʜʳס שʳʣʳʤʠ ʞᴅʥʝ ʧʨʘʢʪʠʢʘʣʳץ ʤʘשʳʟʳ ʟʦʨ. ɹײʣ ʞʘסʜʘʡʜʘ ץʘʟʘץʪʳש 

 . ʘʨʫʳ ʪʠʽʩ [1-2]ץʳʟʜʳ ʨᴇʣ ʘʪשʳʤʜʘʨʳ ʤʘץײʦʡ ʪץ ʪʳ ʞᴅʥʝ ʝʜʽʣʙʘʡץʡʨʳײץ

 ʨʣʽ ʩʝʣʝʢʮʠʷ ᴅʜʽʩʪʝʨʽ ʤʝʥװʧʨʦʛʨʝʩʪʽ ʜᴅʩʪ ץʳʥʜʘ ʛʝʥʝʪʠʢʘʣʳסʦʡ ʰʘʨʫʘʰʳʣʳפ

ʤʘʣʜʳש ʥʝʛʽʟʛʽ ᴇʥʽʤʜʽʣʽʢ ʙʝʣʛʽʣʝʨʤʝʥ ʙʘʡʣʘʥʳʩʪʳ ʤʦʣʝʢʫʣʘʣʳץ-ʛʝʥʝʪʠʢʘʣʳץ ʤʘʨʢʝʨʣʝʨʜʽ 

(ʛʝʥʜʝʨʜʽ) ʘʥʳץʪʘʡ ʦʪʳʨʳʧ, ɼʅפ ʪʝʭʥʦʣʦʛʠʷʩʳʥ ʢʝʰʝʥʜʽ ץʦʣʜʘʥʫ ʥᴅʪʠʞʝʩʽʥʜʝ 

ʞʝʜʝʣʜʝʪʫʛʝ ʙʦʣʘʜʳ. ʄײʥʜʘʡ ʛʝʥʜʝʨʜʽ ʩᴅʡʢʝʩʪʝʥʜʽʨʫ ʜᴅʩʪװʨʣʽ ʩײʨʳʧʪʘʫסʘ ץʦʩʳʤʰʘ, 

ʩʝʣʝʢʮʠʷʣʳץ ʽʨʽʢʪʝʫʜʽ ɼʅפ ʜʝשʛʝʡʽʥʜʝ  ʷסʥʠ, ʛʝʥʦʪʠʧ ʙʦʡʳʥʰʘ  ʞװʨʛʽʟʫʛʝ ʤװʤʢʽʥʜʽʢ 

ʙʝʨʝʜʽ [3-5] . 

ʆʨʛʘʥʠʟʤʥʽש ʧʦʣʠʛʝʥʜʽʢ ʞװʡʝʣʝʨʽʥʽש ʘʨʘʩʳʥʜʘ   ᴇʩʫ ʛʦʨʤʦʥʳ (GH2), ʠʥʩʫʣʠʥ 

ʪᴅʨʽʟʜʽ  ᴇʩʫ ʬʘʢʪʦʨʳ (GF-1), ʤʠʦʩʪʘʪʠʥ (MSTN) ʞᴅʥʝ ʤʘʡ ץʳʰץʳʣʜʘʨʳʥ 

ʙʘʡʣʘʥʳʩʪʳʨʘʪʳʥ ʘץʫʳʟ (FABP4) ʩʝʢʽʣʜʽ ץʘʥ ʘץʫʳʟʜʘʨʳʥʳש ʞװʡʝʣʝʨʽ ʝʨʝʢʰʝ ʤʘשʳʟסʘ ʠʝ.  

ʉʘʥʜʳץ ʙʝʣʛʽʣʝʨʜʽש (QTL ) ʞᴅʥʝ ʝʪ ᴇʥʽʤʜʽʣʽʛʽʤʝʥ ʙʘʡʣʘʥʳʩץʘʥ ʢʘʥʜʠʜʘʪ - 

ʛʝʥʜʝʨʜʽש ʣʦʢʫʩʪʘʨʳʥ ʩᴅʡʢʝʩʪʝʥʜʽʨʫ ᴇʩʫ ץʘʨץʳʥʳ ʞʦסʘʨʳ ʤʘʣ ʪʦʧʪʘʨʳʥ ײץʨʫʜʳ 

ʞʝʜʝʣʜʝʪʫʛʝ ʙʘסʳʪʪʘʣסʘʥ ʤʘʨʢʝʨʣʽʢ ʩʝʣʝʢʮʠʷʣʳץ ʙʘסʜʘʨʣʘʤʘʣʘʨʜʳ ʞʘʩʘʫ װʰʽʥ ץʘʞʝʪʪʽ 

ʰʘʨʪ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ᴆʥʽʤʜʽʣʽʢ ʙʝʣʛʽʣʝʨʤʝʥ ʙʘʡʣʘʥʳʩʪʳ ʢʘʥʜʠʜʘʪ- ʛʝʥʜʝʨʜʝʛʽ ʘʣʣʝʣʴʜʽʢ 

ʥײʩץʘʣʘʨʜʳ ʘʥʳץʪʘʫ ץʦʡʣʘʨʜʳ ʝʨʪʝ ʽʨʽʢʪʝʫʛʝ ʞᴅʥʝ ʞʘʥʫʘʨʣʘʨʜʳש ʛʝʥʝʪʠʢʘʣʳץ 

ʧʦʪʝʥʮʠʘʣʜʘʨʳʥ ʥʝײסʨʣʳʤ ʪʦʣʳץ ʘʰʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ [6-7] . 

ɹʽʟʜʽש ʟʝʨʪʪʝʫʽʤʽʟʜʽש ʤʘץʩʘʪʳ - פʘʟʘץʩʪʘʥʥʳש ʝʪʪʽ-ʤʘʡʣʳ ץʦʡ ʪץײʳʤʜʘʨʳʥʳש 

ʘʣʣʝʣʴʜʽʢ ץʦʨʳʥ ʩʠʧʘʪʪʘʫ ʞᴅʥʝ ʦʣʘʨʜʳש ᴇʩʫ ʢᴇʨʩʝʪʢʽʰʪʝʨʽ ʤʝʥ ʝʪ ᴇʥʽʤʜʽʣʽʛʽʥʝ ʤʘʨʢʝʨʣʽʢ 

ʛʝʥʦʪʠʧʪʝʨʜʽש ᴅʩʝʨʽʥ ʟʝʨʪʪʝʫ.  

 ʄʘʪʝʨʠʘʣʜʘʨ ʤʝʥ ᴅʜʽʩʪʝʨ 

ɾײʤʳʩʪʳש ʪᴅʞʽʨʠʙʝʣʽʢ ʙᴇʣʽʛʽ פʳʟʳʣʦʨʜʘ ʦʙʣʳʩʳʥʜʘסʳ çɹʘסʜʘʫʣʝʪè (ץʘʟʘץʪʳש 

 ʰʘʨʫʘ (ʳʤʳץײʝʜʽʣʙʘʡ ʪ) ʳ çʅʘʫʨʳʟèסʩʪʘʥ ʦʙʣʳʩʳʥʜʘץʘʟʘפ ʦʡʳ) ʞᴅʥʝ ɹʘʪʳʩץ ʪʳץʡʨʳײץ

 .ʨʛʽʟʽʣʜʽװʪʘʨʳʥʜʘ ʞץʦʞʘʣʳץ

ɿʝʨʪʪʝʫ ʥʳʩʘʥʜʘʨʳ - ᴅʨ ʪװʨʣʽ ʞʳʥʳʩʪʘסʳ ʞᴅʥʝ ʞʘʩ ʪʦʧʪʘʨʳʥʜʘסʳ ץʘʟʘץʪʳש 

-פɼʅ שʦʡʣʘʨʳ. ɾʘʥʫʘʨʣʘʨʜʳץ ʥʜʽװʞ ץʳʣʰʳץ שʳʤʜʘʨʳʥʳץײʪʳ ʞᴅʥʝ ʝʜʽʣʙʘʡ ʪץʡʨʳײץ

ʣʘʨʳʥ ʟʝʨʪʪʝʫ װʰʽʥ ʘʥʪʠʢʦʘʛʫʣʷʥʪʳ (EDTA) ʙʘʨ ʧʨʦʙʠʨʢʘʣʘʨסʘ ʩʘʣʳʥסʘʥ ץʘʥ װʣʛʽʣʝʨʽʥ 

 .ץʦʣʜʘʥʜʳץ

ɼʅʂïʥʳ ʙᴇʣʽʧ ʘʣʫ ʞײʤʳʩʪʘʨʳ  ʞʘʥʫʘʨʣʘʨ ײʣʧʘʩʳʥʳש ʛʝʥʦʤʜʳץ ɼʅפ-ʳʥ 

ʦץʰʘʫʣʘʫסʘ ʘʨʥʘʣסʘʥ ʕʢʩʪʨʘ-2 ʨʝʘʛʝʥʪ ʞʠʥʘסʳ (ʈʝʩʝʡ, çʉʠʥʪʦʣè נᴆʂ ) ʢᴇʤʝʛʽʤʝʥ ʞᴅʥʝ 

Nexttec  ʙʘסʘʥʜʘʨʳʥʜʘ (ç NexttecBiotechnologie GmbHè, ɻʝʨʤʘʥʠʷ) ʦʨʳʥʜʘʣʜʳ. 

ɻʝʥʦʤʜʳץ ɼʅפ-ʥʳש ʪʘʟʘʣʳסʳ ʤʝʥ ʪײʪʘʩʪʳץ ʜᴅʨʝʞʝʩʽ ʛʝʣʴ ʵʣʝʢʪʨʦʬʦʨʝʟʽ ʤʝʥ 

NanoDrop 8000 ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʽ ʢᴇʤʝʛʽʤʝʥ ʙʘסʘʣʘʥʜʳ . ɼʅפ ʧʨʝʧʘʨʘʪʪʘʨʳʥʳש  

ʢʦʥʮʝʥʪʨʘʮʠʷʩʳ  Qubit Ê ( Invitrogen Ê ) ʢᴇʤʝʛʽʤʝʥ ʘʥʳץʪʘʣʜʳ . ɼʅפ ʪʘʣʜʘʫʳ ʤʝʥ ʇʎʈ 

ʩʪʘʥʜʘʨʪʪʳ ᴅʜʽʩʪʝʨʜʽ ץʦʣʜʘʥʫ ʘʨץʳʣʳ ʞװʨʛʽʟʽʣʜʽ. 

ᴆʩʫ ʛʦʨʤʦʥʳ ( GH2), ʠʥʩʫʣʠʥ ʪᴅʨʽʟʜʽ ᴇʩʫ ʬʘʢʪʦʨʳ (IGF-1), ʤʠʦʩʪʘʪʠʥ (MSTN) ʞᴅʥʝ 

ʤʘʡ ץʳʰץʳʣʳʥ ʙʘʡʣʘʥʳʩʪʳʨʘʪʳʥ ʘץʫʳʟ (FABP4) ʛʝʥʜʝʨʽʥʜʝʛʽ ʧʦʣʠʤʦʨʬʠʟʤʜʽ 

ʪʘʣʜʘʫ ʘʨʥʘʡʳ ʞʘʩʘʣסʘʥ ʪʝʩʪ ʞװʡʝʣʝʨʽʥ ץʦʣʜʘʥʫ ʘʨץʳʣʳ ʞװʨʛʽʟʽʣʜʽ (1-ʢʝʩʪʝ). ɹײʣ ʪʝʩʪ 

ʞװʡʝʣʝʨʽ ʃ.ʂ.ʕʨʥʩʪ ʘʪʳʥʜʘסʳ    ʈʝʩʝʡ ʬʝʜʝʨʘʣʜʳ ʤʝʤʣʝʢʝʪʪʽʢ ʙʶʜʞʝʪʪʽʢ סʳʣʳʤʠ 

ʤʝʢʝʤʝʩʽʥʽש (ʌɻɹʅʋ ʌʅʎ ɺʀɾ) ʤʦʣʝʢʫʣʷʨʣʳץ ʩʝʣʝʢʮʠʷ ʥʝʛʽʟʜʝʨʽ 

ʟʝʨʪʭʘʥʘʩʳʥʜʘ  ʞʘʩʘʣסʘʥ. MSTN ʛʝʥʽʥʜʝʛʽ ʧʦʣʠʤʦʨʬʠʟʤʜʽ ʘʥʳץʪʘʫסʘ ʘʨʥʘʣסʘʥ ʩʳʥʘץ 

ʞװʡʝʣʝʨʽ ʇʎʈ-ʇɼʈʌ ʪʘʣʜʘʫʳʥ ץʦʣʜʘʥʫסʘ ʥʝʛʽʟʜʝʣʛʝʥ. ɸʣ 

GH2 ʞᴅʥʝ FABP4 ʛʝʥʜʝʨ ʬʨʘʛʤʝʥʪʪʝʨʽʥʜʝʛʽ ʙʽʨ ʥʫʢʣʝʦʪʠʜʪʽ ʘʣʤʘʩʫʣʘʨʜʳ ʘʥʳץʪʘʫ 

ʧʠʨʦʩʝʢʚʝʥʘʪʦʨʜʳ ( Pyrosequencing , ʐʚʝʮʠʷ) ʧʘʡʜʘʣʘʥʳʧ, PSQ96MA SNP Software.v.2.0. 

ʙʘסʜʘʨʣʘʤʘʩʳ ʙʦʡʳʥʰʘ ʞװʨʛʽʟʽʣʜʽ.   

ʉʘʣʳʩʪʳʨʤʘʣʳ ʛʝʥʝʪʠʢʘʣʳץ ʟʝʨʪʪʝʫʣʝʨ ʞװʨʛʽʟʫ ʢʝʟʽʥʜʝ ʢʝʣʝʩʽ ʢᴇʨʩʝʪʢʽʰʪʝʨ 

ʘʥʳץʪʘʣʜʳ : 

ɻʝʥʦʪʠʧʪʝʨʜʽש ʢʝʟʜʝʩʫ ʞʠʽʣʽʛʽ (Pi) ʤʳʥʘ ʬʦʨʤʫʣʘ ʙʦʡʳʥʰʘ ʝʩʝʧʪʝʣʜʽ (1): 
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Pi = ni / N, (1) 

ʤײʥʜʘ: ni -  ʞʘʥʫʘʨʣʘʨ ʩʘʥʳ, N - װʣʛʽ ʤᴇʣʰʝʨʽ. 

ɸʣʣʝʣʴʜʝʨʜʽש ʢʝʟʜʝʩʫ ʞʠʽʣʽʛʽ (Pi) ʤʳʥʘ ʬʦʨʤʫʣʘ ʙʦʡʳʥʰʘ ʝʩʝʧʪʝʣʜʽ (2): 

. 

Pi = (2 * Nii  + Niy ) / (2 * N ),            (2) 

ʤײʥʜʘ: pi - i- ʰʽ ʘʣʣʝʣʴʜʽש ʞʠʽʣʽʛʽ , Nii  - i- ʰʽ ʘʣʣʝʣʴ ʙʦʡʳʥʰʘ ʛʦʤʦʟʠʛʦʪʘʣʳ 

ʞʘʥʫʘʨʣʘʨʜʳש ʩʘʥʳ , Niy - i- ʘʣʣʝʣʴ ʙʦʡʳʥʰʘ ʛʝʪʝʨʦʟʠʛʦʪʘʣʳ ʞʘʥʫʘʨʣʘʨʜʳש ʩʘʥʳ (y - ʢʝʟ-

ʢʝʣʛʝʥ ʙʘʩץʘ ʘʣʣʝʣʴ), N - װʣʛʽ ʤᴇʣʰʝʨʽ 

ʂʝʩʪʝ 1- פʦʡʣʘʨʜʳש ʟʝʨʪʪʝʣʛʝʥ ʢʘʥʜʠʜʘʪ - ʛʝʥʜʝʨʽʥʽש ʧʦʣʠʤʦʨʬʠʟʤʜʝʨʽ  

Pʝʪ 

ʩʘʥʳ 

ɻʝʥʜʝʨ ʄʫʪʘʮʠʷ (ʧʦʟʠʮʠʷ) ɻʝʥ ʙʘʥʢʽʥʜʝʛʽ ˉ 

1 MSTN G --- A (g + 6723A) DQ530260.1 

2 GH2 A --- G (A1575G) NM-001009315.3 

3 IGF1 C --- T (211) AY737509.1 

4 FABP4 282A --- G HM061165 

  

ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ 
ɻʝʥ-ʢʘʥʜʠʜʘʪʪʘʨʜʘסʳ ʝʪ ᴇʥʽʤʜʽʣʽʛʽʤʝʥ ʙʘʡʣʘʥʳʩʪʳ ʘʣʣʝʣʴʜʽ ʚʘʨʠʘʥʪʪʘʨʜʳ ʘʥʳץʪʘʫ 

 ʘסʘʰʫ ץʨʣʳʤ ʪʦʣʳײסᴅʣʝʫʝʪʽʥ ʥʝ ץʛʝʥʝʪʠʢʘʣʳ שʘ ʞᴅʥʝ ʞʘʥʫʘʨʣʘʨʜʳסʨʳʧʪʘʫײʦʡʜʳ ʝʨʪʝ ʩץ

ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ.  

ʆʩʳ ʟʝʨʪʪʝʫʜʽש ʰʝשʙʝʨʽʥʜʝ פʘʟʘץʩʪʘʥʥʳש ʥʝʛʽʟʛʽ ʝʪʪʽ-ʤʘʡʣʳ ץʦʡ ʪץײʳʤʜʘʨʳ 

GH2 , IGF1 , MSTN ʞᴅʥʝ FABP4 ʛʝʥʜʝʨʽ ʙʦʡʳʥʰʘ ʩʳʥʘʣʜʳ. ɹײʣ ʛʝʥʜʝʨ - ץʦʡʜʳש 

ʰʘʨʫʘʰʳʣʳץ ʧʘʡʜʘʣʳ ʙʝʣʛʽʣʝʨʽʤʝʥ   (ʙײʣʰʳץ ʝʪʪʽש ᴇʩʫʽ, ᴇʩʫ ץʘʨץʳʥʳ, ʝʪʪʽש ʥᴅʟʽʢʪʽʛʽ, ײʰʘ 

ʩʘʧʘʩʳ, ײʣʧʘʣʘʨʜʘ ʤʘʡʜʳש ʞʠʥʘʣʫʳ) ʙʘʡʣʘʥʳʩʪʳ ʛʝʥ-ʢʘʥʜʠʜʘʪʪʘʨ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ.  

ᴆʩʫ ʛʦʨʤʦʥʳ (GH2 ) ʛʝʥʽ - ʙײʣ ʦʤʳʨʪץʘʣʳʣʘʨʜʘסʳ ʘʣʜʳסשʳ ʛʠʧʦʬʠʟʜʽש 

ʵʦʟʠʥʦʬʠʣʜʽʢ ʞʘʩʫʰʘʣʘʨʳ ʩʠʥʪʝʟʜʝʡʪʽʥ ʞʘʣסʳʟ ʧʦʣʠʧʝʧʪʠʜʪʽ ʪʽʟʙʝʢʪʝʥ ʪײʨʘʪʳʥ ʘץʫʳʟʜʳ 

ʛʦʨʤʦʥ. ᴆʩʫ ʛʦʨʤʦʥʳ ʟʘʪ ʘʣʤʘʩʫʜʳ ʪʝʟʜʝʪʝʜʽ ʞᴅʥʝ ʢᴇʧʪʝʛʝʥ ʤװʰʝʣʝʨ ʤʝʥ ײʣʧʘʣʘʨʜʳש, 

ᴅʩʽʨʝʩʝ ʩװʡʝʢ, ʙײʣʰʳץ ʝʪ ʞᴅʥʝ ʚʠʩʮʝʨʘʣʴʜʳ ʦʨʛʘʥʜʘʨʜʳש ᴇʩʫʽʥʝ ʳץʧʘʣ ʝʪʝʜʽ. ʉʦʥʳʤʝʥ 

 .ʳʥʘ ᴅʩʝʨʽ ʙʝʣʛʽʣʽסʜʝʥʩʘʫʣʳ שʦʨʝʢʪʽʣʝʨʜʽץʪװʟʽʣʫ ʤʝʥ ʩװʪ ʪװʩ שʘʪʘʨ, ᴇʩʫ ʛʦʨʤʦʥʳʥʳץ

ᴆʩʫ ʛʦʨʤʦʥʳ (GH2) ʛʝʥʽ ʩʦʥʳʤʝʥ ץʘʪʘʨ ʩװʪץʦʨʝʢʪʽʣʝʨʜʽש ʘסʟʘʩʳʥʜʘסʳ ʠʥʩʫʣʠʥ 

ʪᴅʨʽʟʜʽ ᴇʩʫ ʬʘʢʪʦʨʳʥʳש (IGF1) ʩʝʢʨʝʮʠʷʩʳʥʘ ʞʘʥʘʤʘ ᴅʩʝʨ ʝʪʝʜʽ . 

GH2 ʛʝʥʽʥʽש ʘʣʣʝʣʴʜʽʢ ʥײʩץʘʣʘʨʳʥ ʘʥʳץʪʘʫ װʰʽʥ ץʘʟʘץʪʳײץ שʡʨʳץʪʳ ץʦʡʳ ʤʝʥ 

ʝʜʽʣʙʘʡ ʪץײʳʤʜʘʨʳʥʳץ שʦʡʣʘʨʳʥʘ ʩʢʨʠʥʠʥʛ ʞװʨʛʽʟʽʣʜʽ. ɿʝʨʪʪʝʣʛʝʥ ץʦʡ 

ʧʦʧʫʣʷʮʠʷʣʘʨʳʥʜʘ  GH2 ʙʦʡʳʥʰʘ ʘʣʣʝʣʴʜʝʨ ʤʝʥ ʛʝʥʦʪʠʧʪʝʨʜʽש ʢʝʟʜʝʩʫ ʞʠʽʣʽʛʽʥ ʪʘʣʜʘʫ 

ʥᴅʪʠʞʝʣʝʨʽ 2-ʢʝʩʪʝʜʝ ʢᴇʨʩʝʪʽʣʛʝʥ.  

  

2-ʢʝʩʪʝ ï ɽʪʪʽ-ʤʘʡʣʳ ץʦʡ ʪץײʳʤʜʘʨʳʥʜʘ GH2 ʛʝʥʽ ʘʣʣʝʣʴʜʝʨʽ ʤʝʥ ʛʝʥʦʪʠʧʪʝʨʽʥʽש ʢʝʟʜʝʩʫ 

ʞʠʽʣʽʛʽ 

 ʳʤʳ  ʄʘʣץײʦʡ ʪפ

ʩʘʥʳ 

ʂʝʟʜʝʩʫ ʞʠʽʣʽʛʽ 

ʛʝʥʦʪʠʧʪʝʨ, % ʘʣʣʝʣʴʜʝʨ 

    ɸɸ AG GG ɸ G 

 שʪʳץʘʟʘפ

  ʦʡʳץ ʪʳץʡʨʳײץ

189 15 77 97 0,2831 0,7169 

% 7,9 40,7 51,4  - -  

ɽʜʽʣʙʘʡ ץʦʡʳ 

  

30 - - 30 0,0000 1,0000 

% - - 100 -   - 



 

65 

 

  

GH2 ʛʝʥʜʽʢ ʧʦʣʠʤʦʨʬʠʟʤʽ ʙʦʡʳʥʰʘ ץʘʟʘץʪʳײץ שʡʨʳץʪʳ ץʦʡʳʥʳש ʛʝʥʝʪʠʢʘʣʳץ 

 ʙʦʣʘʪʳʥʳʥ ʢᴇʨʩʝʪʪʽ . ʊʝʢʩʝʨʫ שʨʳʣʳʤʳʥ ʟʝʨʪʪʝʫ ʦʥʜʘ ɸɸ, ɸG ʞᴅʥʝ GG ʛʝʥʦʪʠʧʪʝʨʽʥʽײץ

ʥᴅʪʠʞʝʩʽʥʜʝ  ʟʝʨʪʪʝʣʛʝʥ ץʦʡ ʧʦʧʫʣʷʮʠʷʩʳʥʜʘ GH2 ʛʝʥʽʥʽש ʧʦʣʠʤʦʨʬʪʳ ʝʢʝʥʜʽʛʽ 

ʘʥʳץʪʘʣʜʳ. ɽש ʢᴇʧ ʞʠʽʣʽʢ G ʘʣʣʝʣʽʥʝ ʪᴅʥ ʙʦʣʜʳ (0.7169), ʦʣ ʛʦʤʦʟʠʛʦʪʘʣʳ ʢװʡʜʝ 97 

 ʦʡʜʘ (40,7 % )  ʢʝʟʜʝʩʪʽ. ɸ ʘʣʣʝʣʽ ʤʝʥ ɸɸץ ʡʜʝ 77װʦʡʜʘ (51,4 % ) ʞᴅʥʝ ʛʝʪʝʨʦʟʠʛʦʪʘʣʳ ʢץ

ʛʝʥʦʪʠʧʽʥʽש ʢʝʟʜʝʩʫ ʞʠʽʣʽʛʽ ʪʠʽʩʽʥʰʝ 0,2831 ʞᴅʥʝ 7,9 % ײץʨʘʜʳ. 

ɽʜʽʣʙʘʡ ʪץײʳʤʳ ץʦʡʣʘʨʳʥʳץ שʘʥʳʥ ʩʳʥʘʫ ʢʝʟʽʥʜʝ ʙʘʨʣʳץ ʟʝʨʪʪʝʣʛʝʥ 

 ʥʠסʪʘʣʜʳ, ʷץʳ ʘʥʳסʛʝʥʽʥʜʝ GG ʛʝʥʦʪʠʧʽ ʙʦʣʘʪʳʥʜʳ שᴇʩʫ ʛʦʨʤʦʥʳʥʳ שʦʡʣʘʨʜʳץ

ʟʝʨʪʪʝʣʛʝʥ ץʦʡ ʪʦʙʳʥʜʘ GH2 ʛʝʥʽ ʤʦʥʦʤʦʨʬʪʳ ʜʝʛʝʥ ʩᴇʟ. 

ʉʦסשʳ ʞʳʣʜʘʨʳ ᴇʩʫ ʛʦʨʤʦʥʳ ( GH2) ʛʝʥʽʤʝʥ ץʘʪʘʨ, ʠʥʩʫʣʠʥ ʪᴅʨʽʟʜʽ ᴇʩʫ ʬʘʢʪʦʨʳ 

ʛʝʥʽ (IGF1) ʘʫʳʣʰʘʨʫʘʰʳʣʳץ ʤʘʣʜʘʨʳʥʳש ʝʪ ʩʘʧʘʩʳʥʳש ɼʅפ ʤʘʨʢʝʨʽ ʨʝʪʽʥʜʝ ץʦʣʜʘʥʳʣʘ 

ʙʘʩʪʘʜʳ . ʀʥʩʫʣʠʥ ʪᴅʨʽʟʜʽ ᴇʩʫ ʬʘʢʪʦʨʳ (IGF1) - ʙײʣ ʢᴇʙʝʶ, ײʨʳץʪʳש ʜʘʤʫʳ (ʵʤʙʨʠʦʛʝʥʝʟ) 

ʞᴅʥʝ ʞʘʥʫʘʨʣʘʨʜʳש ᴇʩʫʽ ʩʠʷץʪʳ ʤʘשʳʟʜʳ ʬʠʟʠʦʣʦʛʠʷʣʳץ ʧʨʦʮʝʩʪʝʨʜʽ ʨʝʪʪʝʫʛʝ 

 ʥװʘʥ ʞסʤᴇʣʰʝʨʽ, ʞʫʳʣʤʘ ץʡʨʳײץ ʳʟʜʳ ᴇʩʫ ʬʘʢʪʦʨʳ. IGF1 ʛʝʥʽ ʤʘʡʣʳשʘʪʳʩʘʪʳʥ ʤʘץ

ʩʘʣʤʘסʳ, ץʦʰץʘʨʣʘʨʜʳײ שʨʳץ ʩʘʧʘʩʳ, ץʦʡ ʣʘʢʪʘʮʠʷʩʳʥʳש ʪײʨʘץʪʳʣʳסʳ ʞᴅʥʝ ʪᴇʣ 

ʤᴇʣʰʝʨʽʤʝʥ ʙʘʡʣʘʥʳʩʪʳ ʜʝʧ ʝʩʝʧʪʝʣʝʜʽ. 

3-ʢʝʩʪʝʜʝ פʘʟʘץʩʪʘʥʜʘ ᴇʩʽʨʽʣʝʪʽʥ ʝʪʪʽ-ʤʘʡʣʳ ץʦʡ ʪץײʳʤʜʘʨʳʥʜʘ IGF1 ʛʝʥʽʥʽש 

ʘʣʣʝʣʜʝʨʽ ʤʝʥ ʛʝʥʦʪʠʧʪʝʨʽʥʽש ʢʝʟʜʝʩʫ ʞʠʽʣʽʛʽʥ ʪʘʣʜʘʫ ʥᴅʪʠʞʝʣʝʨʽ ʢᴇʨʩʝʪʽʣʛʝʥ . 

 

 

3-ʢʝʩʪʝ ï ɽʪʪ-̔ʤʘʡʣʳ ץʦʡ ʪץײʳʤʜʘʨʳʥʜʘ IGF1 ʛʝʥʽ ʘʣʣʝʣʜɹʝʨʽ ʤʝʥ ʛʝʥʦʪʠʧʪʝʨʽʥʽש ʢʝʟʜʝʩʫ 

ʞʠʽʣʽʛʽ 

 ʳʤʳ ʄʘʣץײʦʡ ʪפ

ʩʘʥʳ  

ʂʝʟʜʝʩʫ ʞʠʽʣʽʛʽ 

ʛʝʥʦʪʠʧʪʝʨ, % ʘʣʣʝʣʜɹʝʨ 

    Cʉ CT TT C ʊ 

 שʪʳץʘʟʘפ

  ʦʡʳץ ʪʳץʡʨʳײץ

189 134 49 6 0,8386 0,1614 

% 70,9 25,9 3,2  -  - 

ɽʜʽʣʙʘʡ ץʦʡʳ  

  

30 17 13 - 0,7833 0,2167 

% 56,7 43,3 -  -  - 

 

  

ʊʘʣʜʘʫ ʥᴅʪʠʞʝʩʽʥʜʝ ʟʝʨʪʪʝʣʛʝʥ ץʘʟʘץʪʳײץ שʡʨʳץʪʳ ץʦʡʣʘʨʳ ʧʦʧʫʣʷʮʠʷʩʳʥʜʘ 

IGF1 ʛʝʥʽ ʙʦʡʳʥʰʘ ʉʉ ʛʝʥʦʪʠʧʽ ʙʘʩʳʤ ʝʢʝʥʜʽʛʽ ʘʥʳץʪʘʣʜʳ (70,9 %). ʉ ʘʣʣʝʣʽʥʽש ʢʝʟʜʝʩʫ 

ʞʠʽʣʽʛʽ ʊ ʘʣʣʝʣʽʥʝ ץʘʨʘסʘʥʜʘ ʝʜᴅʫʽʨ ʞʦסʘʨʳ ʙʦʣʜʳ : ʪʠʽʩʽʥʰʝ 0,8386 ʞᴅʥʝ 

0,1614. ɿʝʨʪʪʝʣʛʝʥ ץʦʡʜʳש ʽʰʽʥʜʝ ʛʦʤʦʟʠʛʦʪʘʣʳ ʊʊ ʛʝʥʦʪʠʧʽ ʩʠʨʝʢ ʢʝʟʜʝʩʝʪʽʥʽ 

(3,2 %) ʘʥʳץʪʘʣʜʳ . 

ɽʜʽʣʙʘʡ ʪץײʳʤʳ ץʦʡʣʘʨʳʥʳש ʧʦʧʫʣʷʮʠʷʩʳʥʜʘסʳ IGF1 ʛʝʥʽʥʽש ʘʣʣʝʣʴʜʽʢ 

ʥײʩץʘʣʘʨʳʥ ʟʝʨʪʪʝʛʝʥ ʢʝʟʜʝ ʝʢʽ ʛʝʥʦʪʠʧ ʘʥʳץʪʘʣʜʳ: ʉʉ ʞᴅʥʝ ʉʊ. ʄײʥʜʘ ʉʉ ʛʝʥʦʪʠʧʽ 

ʙʘʩʳʤ ʙʦʣʜʳ - 56,7%. ʊ ʘʣʣʝʣʽʥʽש ʛʦʤʦʟʠʛʦʪʘʣʳץ ʥײʩץʘʩʳ ʢʝʟʜʝʩʢʝʥ ʞʦץ. ɹײʣ 

ʧʦʧʫʣʷʮʠʷʜʘ ʜʘ ʉ ʘʣʣʝʣʽʥʽש ʢʝʟʜʝʩʫ ʞʠʽʣʽʛʽ ʞʦסʘʨʳ ʙʦʣʜʳ : 0,7833. (ʊ ʘʣʣʝʣʽ-0,2167). 

ʄʠʦʩʪʘʪʠʥ ʛʝʥʽ (MSTN) ץʦʡ ᴇʥʽʤʜʽʣʽʛʽʤʝʥ ʘʡץʳʥ ʙʘʡʣʘʥʳʩʪʳ ʢʘʥʜʠʜʘʪ - ʛʝʥ 

ʨʝʪʽʥʜʝ ץʘʨʘʩʪʳʨʳʣʘʜʳ. ʄʠʦʩʪʘʪʠʥʥʽש ʙᴇʣʽʥʫʽ  ץʘץשʘ ʙײʣʰʳץ ʝʪʽʥʽש ʝʨʪʝ ʜʘʤʫ ʢʝʟʽʥʜʝ 

ʙʘʩʪʘʣʳʧ, ʝʨʝʩʝʢ ʞʘʩʳʥʜʘ ʞʘʣסʘʩʘʜʳ. ʄʠʦʩʪʘʪʠʥ ᴇʩʫ ʞᴅʥʝ ʜʠʬʬʝʨʝʥʮʠʘʣʜʘʥʫ ʬʘʢʪʦʨʳ 

ʨʝʪʽʥʜʝ ʜʝ ʙʝʣʛʽʣʽ. 

ʊʘʣʜʘʫ ʥᴅʪʠʞʝʩʽʥʜʝ MSTN ʛʝʥʽ ʟʝʨʪʪʝʣʛʝʥ ʝʢʽ ץʦʡ ʪץײʳʤʜʘʨʳʥʳש 

ʧʦʧʫʣʷʮʠʷʣʘʨʳʥʜʘ ʤʦʥʦʤʦʨʬʪʳ ʝʢʝʥʜʽʛʽ ʘʥʳץʪʘʣʜʳ , ʷסʥʠ ʙʘʨʣʳץ ץʦʡʣʘʨʜʳש ʛʝʥʦʪʠʧʽ 

ʙʽʨʜʝʡ, ʦʣ ʢʝʟʜʝʩʫ ʞʠʽʣʽʛʽ 100% ʙʦʣʘʪʳʥ ɸɸ ʛʦʤʦʟʠʛʦʪʘʩʳʥʘʥ סʘʥʘ ʪײʨʘʜʳ. (ʢʝʩʪʝ 4). 
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4-ʢʝʩʪʝ ï ɽʪʪʽ-ʤʘʡʣʳ ץʦʡ ʪץײʳʤʜʘʨʳʥʜʘ MSTN ʛʝʥʽ ʘʣʣʝʣʴʜʝʨʽ ʤʝʥ ʛʝʥʦʪʠʧʪʝʨʽʥʽש 

ʢʝʟʜʝʩʫ ʞʠʽʣʽʛʽ 

 ʳʤʳ ʄʘʣץײʦʡ ʪפ

ʩʘʥʳ  

ʂʝʟʜʝʩʫ ʞʠʽʣʽʛʽ 

ʛʝʥʦʪʠʧʪʝʨ, % ʘʣʣʝʣʴʜʝʨ 

    ɸɸ AG GG ɸ G 

 שʪʳץʘʟʘפ

 ʪʳץʡʨʳײץ

   ʦʡʳץ

189 189 - - 1,0000 0,0000 

% 100,0 - -  - -  

ɽʜʽʣʙʘʡ ץʦʡʳ  

  

30 30 - - 1,0000 0,0000 

% 100,0 - - -  -  

  

 

FABP4 ʛʝʥʽ ʥʝʤʝʩʝ ʤʘʡ ץʳʰץʳʣʳʥ ʙʘʡʣʘʥʳʩʪʳʨʘʪʳʥ ʘץʫʳʟ-4 ʛʝʥʽ  ʣʠʧʠʜʪʝʨ 

ʘʣʤʘʩʫ ʧʨʦʮʝʩʪʝʨʽʥʝ ᴅʩʝʨ ʝʪʝʪʽʥ ᴅʣʝʫʝʪʪʽ ʢʘʥʜʠʜʘʪ ʨʝʪʽʥʜʝ ײʩʳʥʳʣסʘʥ, ʦʥʳש ʽʰʽʥʜʝ ץʦʡ 

ʝʪʽʥʽש ʥᴅʟʽʢʪʽʛʽ ʤʝʥ ʜᴅʤʽ ʩʠʷץʪʳ ʪײʪʳʥʫʰʳʣʳץ ץʘʩʠʝʪʪʝʨʽ ʜʝ ʙʘʨ. FABP ʛʝʥʽʥʽש 

ʵʢʩʧʨʝʩʩʠʷʩʳ ʤʘʣ ʦʨʛʘʥʠʟʤʽʥʽש ᴅʨʪװʨʣʽ ײʣʧʘʣʘʨʳʥʜʘ, ʙʽʨʘץ ʥʝʛʽʟʽʥʝʥ ʙײʣʰʳץ ʝʪʪʝ 

ʞװʨʝʜ.̔ ʆʩʳʥʳש ʘʨץʘʩʳʥʜʘ ʤʘʡ ץʳʰץʳʣʜʘʨʳʥʳש ʪʘʩʳʤʘʣʜʘʥʫʳ ʤʝʥ ʞʘʩʫʰʘʽʰʽʣʽʢ 

ʤʝʪʘʙʦʣʠʟʤʽ װʰʽʥ ץʘʞʝʪ ʘץʫʳʟ ʧʘʡʜʘ ʙʦʣʘʜʳ. 

ɽʢʽ ץʦʡ ʪץײʳʤʳʥʳש ʧʦʧʫʣʷʮʠʷʩʳʥʘ ʩʢʨʠʥʠʥʛ ʞʘʩʘʣסʘʥʜʘ ɸ ʘʣʣʝʣʽ ʙʦʡʳʥʰʘ 

ʛʦʤʦʟʠʛʦʪʘʣʳ ʙʽʨʜʝʡ ʛʝʥʦʪʠʧ ʘʥʳץʪʘʣʜʳ. ʆʩʳסʘʥ ʙʘʡʣʘʥʳʩʪʳ FABP4 ʛʝʥʽ ʟʝʨʪʪʝʣʛʝʥ 

ʧʦʧʫʣʷʮʠʷʣʘʨʜʘ MSTN ʛʝʥʽ ʩʝʢʽʣʜʽ ʤʦʥʦʤʦʨʬʪʳ  ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ (5-ʢʝʩʪʝ). 

  

5-ʢʝʩʪʝ ï ɽʪʪʽ-ʤʘʡʣʳ ץʦʡ ʪץײʳʤʜʘʨʳʥʜʘ FABP4 ʛʝʥʽ ʘʣʣʝʣʴʜʝʨʽ ʤʝʥ ʛʝʥʦʪʠʧʪʝʨʽʥʽש 

ʢʝʟʜʝʩʫ ʞʠʽʣʽʛʽ 

 ʳʤʳ ʄʘʣץײʦʡ ʪפ

ʩʘʥʳ  

ʂʝʟʜʝʩʫ ʞʠʽʣʽʛʽ 

ʛʝʥʦʪʠʧʪʝʨ, % ʘʣʣʝʣʴʜʝʨ 

    ɸɸ AG GG ɸ G 

 שʪʳץʘʟʘפ

 ʦʡʳץ ʪʳץʡʨʳײץ

189 189 - - 1,0000 0,0000 

% 100,0 - -  - -  

ɽʜʽʣʙʘʡ ץʦʡʳ 

  

30 30 - - 1,0000 0,0000 

% 100,0 - -     

  

ʊײʞʳʨʳʤʜʘʨ 

ɾװʨʛʽʟʽʣʛʝʥ ʞײʤʳʩʪʘʨʜʳש ʥᴅʪʠʞʝʩʽʥʜʝ ץʦʡʣʘʨʜʳש ᴇʩʫ ץʘʨץʳʥʳ ʞᴅʥʝ ʝʪʪʽʣʽʢ 

 ʢʝʟʜʝʩʫ ʞʠʽʣʽʛʽ ʪʫʨʘʣʳ שʘʩʠʝʪʪʝʨʽʤʝʥ ʙʘʡʣʘʥʳʩʪʳ ʟʝʨʪʪʝʣʛʝʥ ʪᴇʨʪ ʛʝʥʜʝʛʽ ʛʝʥʦʪʠʧʪʝʨʜʽץ

ʘʣסʘʰ ʨʝʪ ʤᴅʣʽʤʝʪʪʝʨ ʘʣʳʥʜʳ. ɿʝʨʪʪʝʣʛʝʥ ץʘʟʘץʪʳײץ שʡʨʳץʪʳ ץʦʡʣʘʨʳ ʪʦʙʳʥʜʘ 

GH2 ʞᴅʥʝ IGF 1 ʛʝʥʜʝʨʽ ʧʦʣʠʤʦʨʬʪʳ, ʝʜʽʣʙʘʡ ץʦʡʣʘʨʳ ʪʦʙʳʥʜʘ GH2 ʛʝʥʽ ʤʦʥʦʤʦʨʬʪʳ, 

ʘʣ IGF1 ʛʝʥʽ ʧʦʣʠʤʦʨʬʪʳ ʝʢʝʥʜʽʛʽ ʘʥʳץʪʘʣʜʳ. ʄʠʦʩʪʘʪʠʥ ʤʝʥ ʤʘʡ ץʳʰץʳʣʳʥ 

ʙʘʡʣʘʥʳʩʪʳʨʘʪʳʥ ʘץʫʳʟ ʛʝʥʜʝʨʽʥʝ ʢʝʣʝʪʽʥ ʙʦʣʩʘץ, ʦʣʘʨ ʝʢʽ ʧʦʧʫʣʷʮʠʷʜʘ ʜʘ ʤʦʥʦʤʦʨʬʪʳ 

ʙʦʣʜʳ. 

IGF1 ʛʝʥʽʥʽש ʘʣʣʝʣʴʜʝʨʽʥʽש ʢʝʟʜʝʩʫ ʞʠʽʣʽʛʽʥ ʩʘʣʳʩʪʳʨʤʘʣʳ ʪʘʣʜʘʫ ʪץײʳʤʜʳץ 

ʘʩʧʝʢʪʽʜʝ ʟʝʨʪʪʝʣʛʝʥ ʛʝʥ ʘʣʣʝʣʴʜʝʨʽ ʞʠʽʣʽʢʪʝʨʽʥʽש ʪʘʨʘʣʫʳʥʜʘסʳ ʢʝʡʙʽʨ ʟʘשʜʳʣʳץʪʘʨʜʳ 

ʘʥʳץʪʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ɸʪʘʧ ʘʡʪץʘʥʜʘ, ᴇʩʫ ץʘʨץʳʥʳʤʝʥ ʙʘʡʣʘʥʳʩʪʳ  C ʘʣʣʝʣʽʥʽש 

ʞʦסʘʨʳ ʢʝʟʜʝʩʫ ʞʠʽʣʽʢʪʝʨʽ ʥʝʛʽʟʽʥʝʥ ץʘʟʘץʪʳײץ שʡʨʳץʪʳ ץʦʡʣʘʨʳʥʘ ʪᴅʥ ʙʦʣʜʳ 

(0.8386). ɽʜʽʣʙʘʡ ʪץײʳʤʳ ץʦʡʣʘʨʳʥʜʘ ʉ ʘʣʣʝʣʴʜʝʨʽʥʽש ʢʝʟʜʝʩʫ ʞʠʽʣʽʛʽ ʘʟ ʙʘʡץʘʣʜʳ. 

ɽʢʽ ʧʦʧʫʣʷʮʠʷʜʘ MSTN ʞᴅʥʝ FABP4 ʛʝʥʜʝʨʽ ʙʦʡʳʥʰʘ ʛʦʤʦʟʠʛʦʪʘʣʳ ɸɸ 

ʤʘʣʜʘʨʳʥʳש ʪʦʣʳװ ץʩʪʝʤʜʽʢ ʝʪʫʽ ʥʝʛʽʟʽʥʝʥ ʘʪʘʣסʘʥ ץʦʡ ʪץײʳʤʜʘʨʳʥʜʘ ʝʪ ᴇʥʽʤʜʽʣʽʛʽʥ 
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ʘʨʪʪʳʨʫ ʙʘסʳʪʳʥʜʘ ײʟʘץ ʞʳʣʜʘʨ ʙʦʡʳ ʞװʨʛʽʟʽʣʛʝʥ  ʩײʨʳʧʪʘʫסʘ ʙʘʡʣʘʥʳʩʪʳ ʙʦʣʫʳ 

ʤװʤʢʽʥ. 
 

ʇʘʡʜʘʣʘʥʳʣסʘʥ ᴅʜʝʙʠʝʪʪʝʨ  

1. ɽʨʤʝʢʦʚ ʄ.ɸ.,ɻʦʣʦʜʥʦʚ ɸ.ɺ. ʂʫʨʜʶʯʥʳʝ ʦʚʮʳ ʂʘʟʘʭʩʪʘʥʘ. ɸʣʤʘ-ɸʪʘ, ʂʘʡʥʘʨ. ï 1981. ï 

ʉ.75-78. 

2. ʂʘʥʘʧʠʥ ʂ. ɽʜʠʣʴʙʘʝʚʩʢʘʷ ʦʚʮʘ. ï ɸʣʤʘʪʳ, 2009. ï 182 ʩ. 

3. ɿʠʥʦʚʴʝʚʘ ʅ.ɸ. ʈʦʣʴ ɼʅʂ-ʤʘʨʢʝʨʦʚ ʧʨʠʟʥʘʢʦʚ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʞʠʚʦʪʥʳʭ. //ɿʦʦʪʝʭʥʠʷ. ï 2010. - ˉ1. ï ʉ.8-10. 

4. ʂʦʩʪʶʥʠʥʘ ʆ.ɺ. ʉʝʣʝʢʮʠʷ ʥʘ ʦʩʥʦʚʝ ɼʅʂ ʪʝʭʥʦʣʦʛʠʠ //ɾʠʚʦʪʥʦʚʦʜʩʪʚʦ ʈʦʩʩʠʠ. ï 2008. 

ï ɺʳʧ. 11. ï ʉ.51-58. 

5. ʃʝʦʥʦʚʘ ʄ.ɸ. ʠ ʜʨ. ʇʝʨʩʧʝʢʪʠʚʥʳʝ ʛʝʥʳ-ʤʘʨʢʝʨʳ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ //ʄʦʣʦʜʦʡ ʫʯʝʥʳʡ. ï 2013. - ˉ12. ï ʉ.612-614. 

6. ʄʘʨʟʘʥʦʚ ʅ.ʉ.,ʄʘʛʦʤʘʜʦʚ ʊ.ɸ. ɸʣʣʝʣʦʬʦʥʜ ʦʚʝʮ ʨʦʤʘʥʦʚʩʢʦʡ ʧʦʨʦʜʳ 

//ʉʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʘʷ ʙʠʦʣʦʛʠʷ. ï 1997. - ˉ2. ï ʉ.37-41. 

7. ʆʟʝʨʦʚ ʄ.ʖ. ʠ ʜʨ. ɻʝʥʝʪʠʯʝʩʢʠʡ ʧʨʦʬʠʣʴ ʫ ʨʘʟʣʠʯʥʳʭ ʧʦʨʦʜ ʦʚʝʮ ʧʦ ʤʠʢʨʦʩʘʪʝʣʣʠʪʘʤ 

//ɺʝʩʪʥʠʢ ʈɸʉʍʅ. ï 2003. - ˉ5. ï ʉ.72-75. 

 
ʇʆʃʀʄʆʈʌʀɿʄ ɼʅʂïʄɸʈʂɽʈʆɺ ʆɺɽʎ ʂɸɿɸʍʉʂʆʁ ʂʋʈɼʖʏʅʆʁ ʀ 
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ʅ.ɹ.ʄʫʭʘʥʦʚ
1
,  ʢʘʥʜʠʜʘʪ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ, ʜʦʮʝʥʪ, 

ʈ.ʀ.ʂʫʜʠʷʨʦʚ
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,ʜʦʢʪʦʨ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

1
ɻʫʤʘʥʠʪʘʨʥʦ-ʪʝʭʥʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ çɸʢʤʝʰʠʪè, 

2
ʈʦʩʩʠʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ -ʄʉʍɸ ʠʤ.ʂ.ɸ.ʊʠʤʠʨʷʟʝʚʘ 

3
ɿʘʧʘʜʥʦ ï ʂʘʟʘʭʩʪʘʥʩʢʠʡ ʘʛʨʘʨʥʦ ïʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ɾʘʥʛʠʨ ʭʘʥʘ 

 

ɸʥʥʦʪʘʮʠʷ   

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʩʦʙʫʶ ʟʥʘʯʠʤʦʩʪʴ ʧʨʠʦʙʨʝʪʘʶʪ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ 

ʨʘʟʨʘʙʦʪʢʫ ʤʝʪʦʜʦʚ ʩʝʣʝʢʮʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ɼʅʂ-ʤʘʨʢʝʨʦʚ, ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʩ ʫʨʦʚʥʝʤ 

ʧʨʦʷʚʣʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ. ɺʥʝʜʨʝʥʠʝ ʜʘʥʥʳʭ ʤʝʪʦʜʦʚ ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʧʨʠʢʣʘʜʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ 

ʨʘʟʚʠʪʠʷ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʦʚʮʝʚʦʜʩʪʚʘ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʧʦʣʠʤʦʨʬʠʟʤʘ ɼʅʂ-ʤʘʨʢʝʨʦʚ ʦʚʝʮ ʢʘʟʘʭʩʢʦʡ ʢʫʨʜʶʯʥʦʡ ʠ ʵʜʠʣʴʦʚʩʢʦʡ ʧʦʨʦʜ ʧʦ ʛʝʥʘʤ ʛʦʨʤʦʥʘ 

ʨʦʩʪʘ (GH2), ʠʥʩʫʣʠʥʦʧʦʜʦʙʥʦʛʦ ʬʘʢʪʦʨʘ ʨʦʩʪʘ (IGF-1), ʤʠʦʩʪʘʪʠʥʘ (MSTN) ʠ ʙʝʣʢʘ ʩʚʷʟʳʚʘʥʠʷ 

ʞʠʨʥʳʭ ʢʠʩʣʦʪ (FABP4), ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʩ ʧʦʢʘʟʘʪʝʣʷʤʠ ʨʦʩʪʘ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ. ɺ ʭʦʜʝ 

ʠʟʫʯʝʥʠʷ ʧʦʣʠʤʦʨʬʥʳʭ ʩʠʩʪʝʤ ʙʝʣʢʦʚ ʢʨʦʚʠ ʦʧʨʝʜʝʣʝʥʘ ʩʪʝʧʝʥʴ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʛʝʥʝʪʠʯʝʩʢʠʭ 

ʩʪʨʫʢʪʫʨ ʠʩʩʣʝʜʫʝʤʳʭ ʧʦʨʦʜ ʧʦ ʘʣʣʝʣʷʤ ʠ ʛʝʥʦʪʠʧʘʤ ʧʦʣʠʤʦʨʬʥʳʭ ʙʝʣʢʦʚ, ʘ ʪʘʢʞʝ ʠʭ 

ʚʟʘʠʤʦʩʚʷʟʴ ʩ ʧʨʦʜʫʢʪʠʚʥʳʤʠ ʢʘʯʝʩʪʚʘʤʠ.  ɺ ʨʝʟʫʣʴʪʘʪʝ ʪʝʩʪʠʨʦʚʘʥʠʷ ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʚ 

ʧʦʧʫʣʷʮʠʠ ʦʚʝʮ ʢʘʟʘʭʩʢʠʭ ʢʫʨʜʶʯʥʦʡ ʧʦʨʦʜʳ ʛʝʥʳ GH2 ʠ IGF1 ʷʚʣʷʝʪʩʷ ʧʦʣʠʤʦʨʬʥʳʤ,  ʘ ʛʝʥʳ 

MSTN ʠ FABP4 - ʤʦʥʦʤʦʨʬʥʳʤʠ. ʋ ʧʦʧʫʣʷʮʠʠ ʦʚʝʮ ʵʜʠʣʴʙʘʝʚʩʢʦʡ ʧʦʨʦʜʳ ʠʟ ʯʝʪʳʨʝʭ 

ʠʟʫʯʝʥʥʳʭ ʛʝʥʦʚ ʧʦʣʠʤʦʨʬʥʳʤ ʷʚʣʷʝʪʩʷ ʪʦʣʴʢʦ ʛʝʥ  IGF1, ʘ ʛʝʥʳ GH2, MSTN ʠ FABP4 ʷʚʣʷʶʪʩʷ  

ʤʦʥʦʤʦʨʬʥʳʤʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʘʟʘʭʩʢʘʷ ʢʫʨʜʶʯʥʘʷ ʧʦʨʦʜʘ, ʵʜʠʣʴʙʘʝʚʩʢʘʷ ʧʦʨʦʜʘ, ʧʦʣʠʤʦʨʬʠʟʤ 

ʛʝʥʦʚ, ʘʣʣʝʣʴʥʳʝ ʚʘʨʠʘʥʪʳ, ɼʅʂ-ʤʘʨʢʝʨʳ, ʩʝʣʝʢʮʠʷ, ʤʷʩʥʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ. 
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Annotation  

Currently, research aimed at developing breeding methods using DNA markers associated with 

the level of productivity is acquiring special significance. The introduction of these methods is of great 

practical importance for the development of domestic sheep breeding. This article presents the results of 

studies of the polymorphism of DNA markers of Kazakh fat-tailed and Edilbay sheep breeds for the genes 

of growth hormone (GH2), insulin-like growth factor (IGF-1), myostatin (MSTN) and fatty acid binding 

protein (FABP4), associated with growth parameters and productivity. As a result of testing, it was found 

that, in the of Kazakh fat-tailed sheep population the GH2 and IGF1 genes are polymorphic  and the 

MSTN and FABP4 genes are monomorphic.  In the Edilbay sheep population  of the four studied genes 

only the IGF1 gene is polymorphic, while the GH2, MSTN, and FABP4 genes are monomorphic. 

Keywords: Kazakh fat-tailed breed, Edilbay breed,  genes polymorphism, allelic variants, DNA 

markers, selection, meat productivity 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

https://www.scopus.com/affil/profile.uri?id=60069979&origin=AuthorResultsList
https://www.scopus.com/affil/profile.uri?id=60113614&origin=AuthorResultsList


 

69 

 

ʄʈʅʊʀ: 68.35.03  

 

ʉʆʃʊתʉʊɯʂ פɸɿɸפʉʊɸʅ ɾɸנɼɸʁʓʅɼɸ ɾɸɿɼʓפ ɾױʄʉɸפ ɹʀɼɸʁɼʓר 

ʂʆʅʂʋʈʉʊʓפ ʉʆʈʊ ʉʓʅɸʋ תʃɻɯʃɽʈɯʅ ʉɸʍɸʈʆɿɸ ɽʈɯʊɯʅɼɯʉɯʅɼɽ 

 ʊɸʋפɸ ʊᴆɿɯʄɼɯʃɯɻɯʅ ɸʅʓפפʐʓʃʓרʋɸפ

  
ʄɸʍʉʆʊʆɺ ɻ.ɻ., ʘʛʨʦʥʦʤʠʷ ʤʘʛʠʩʪʨʽ, ʘסʘ ʦץʳʪʫʰʳ  

ganimat_scientific@mail.ru, https://orcid.org/0000-0002-0948-0050 

ɾϸϬʛʽʨ ʭʘʥ ʘʪʳʥʜʘϤʳ ɹʘʪʳʩ ϧʘʟʘϨʩʪʘʥ ʘʛʨʘʨʣʳϨ-ʪʝʭʥʠʢʘʣʳϨ ʫʥʠʚʝʨʩʠʪʝʪʽ,  

ϧʘʟʘϨʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳ  

   

ɸשʜʘʪʧʘ. ɹײʣ ʤʘץʘʣʘʜʘ 2012-2014 ʞʞ ʢʦʥʢʫʨʩʪʳץ ʩʦʨʪ ʩʳʥʘʫ ʧʠʪʦʤʥʠʛʽʥʜʝʛʽ ʞʘʟʜʳץ 

ʞײʤʩʘץ ʙʠʜʘʡʜʳש ʩʦʨʪʪʘʨʳ ʤʝʥ ʣʠʥʠʷʣʘʨʳʥʳש ʩʘʭʘʨʦʟʘ ʝʨʽʪʽʥʜʽʩʽʥʜʝʛʽ ץʫʘשʰʳʣʳץץʘ ʪᴇʟʽʤʜʽʣʽʛʽ 

ʩʘʨʘʧʪʘʤʘ ʥᴅʪʠʞʝʣʝʨʽ ʙʝʨʽʣʛʝʥ. 2012 ʞʳʣסʳ ʩʘʭʘʨʦʟʘʜʘסʳ ᴇשʛʽʰʪʽʛʽ ʙʦʡʳʥʰʘ ʽʨʽʢʪʝʣʛʝʥ 

ʣʠʥʠʷʣʘʨʜʳʥ ʽʰʽʥʝʥ 11/96-1 ʣʠʥʠʷʩʳ ᴇʥʽʤʜʽʣʽʛʽ ʙʦʡʳʥʰʘ ʩʪʘʥʜʘʨʪʪʘʥ 1,9 ʮ/ʛʘ ʘʨʪʳץ ʙʦʣʜʳ. 2013 

ʞʳʣסʳ ʽʨʽʢʪʝʣʛʝʥ ʣʠʥʠʷʣʘʨʜʳʥ ʽʰʽʥʝʥ ʜᴅʥ ᴇʥʽʤʜʽʣʽʛʽ ʙʦʡʳʥʰʘ 393/99-1 ʞᴅʥʝ 189/99 ʣʠʥʠʷʣʘʨʳ 

ʩʪʘʥʜʘʨʪʪʳ ʩʦʨʪʪʘʨʜʘʥ 1,9 ʞᴅʥʝ 1,8 ʮ/ʛʘ ʞʦסʘʨʳ ʙʦʣʜʳ. 2014 ʞʳʣʳ ʩʪʘʥʜʘʨʪʪʳ ʩʦʨʪʪʘʥ 55/02-5, 

474/02-1, 316/99 ʣʠʥʠʷʣʘʨʳ 3,1, 1,6, 6,1 ʮ/ʛʘ ʞʦסʘʨʳ ʢᴇʨʩʝʪʢʽʰʪʝ ʙʦʣʜʳ. ʆʩʳʥʳש ʽʰʽʥʜʝ 316/99 

ʣʠʥʠʷʩʳ 3 ʞʳʣסʳ ʟʝʨʪʪʝʫʜʝ ᴅʣʩʽʟ ʪᴇʟʽʤʜʽʣʽʢ ʜʝשʛʝʡʽʥ ʢᴇʨʩʝʪʪʽ. פʘʣסʘʥ װʣʛʽʣʝʨ ᴇʥʽʤʜʽʣʽʛʽ ʙʦʡʳʥʰʘ 

ʩʪʘʥʜʘʨʪʪʳ ʩʦʨʪʪʘʨʜʳʥ ʜʝʥʛʝʡʽʥʜʝ ʥʝʤʝʩʝ ʦʣʘʨʜʘʥ ʪᴇʤʝʥ ʙʦʣʜʳ. ʄᴅʣʽʤʝʪʪʝʨ AGROS 2.11 

ʙʘסʜʘʨʣʘʤʘʩʳ ʘʨץʳʣʳ ᴇʥʜʝʣʜʽ.   

ʉʦʥʳʤʝʥ 3 ʞʳʣסʳ (2012-2014 ʞʞ) ʟʝʨʪʭʘʥʘʣʳץ ʟʝʨʪʪʝʫ ʥᴅʪʠʞʝʩʽ ʞʘסʜʘʡʳʥʜʘ ʪᴇʟʽʤʜʽʣʽʢ 

ʪʦʧʪʘʨʳ ʙʦʡʳʥʰʘ ʢʝʣʝʩʽ ʩʦʨʪʪʘʨ ʤʝʥ ʣʠʥʠʷʣʘʨ ʞʽʢʪʝʣʝʜʽ: ʞʦסʘʨʳ ʪᴇʟʽʤʜʽ ï 11/96-1, 474/02-1, 

55/02-5; ʦʨʪʘʰʘʜʘʥ ʞʦסʘʨʳ ʪᴇʟʽʤʜʽ ï 393/99-1, ɸʢʤʦʣʘ 2, 77/02-2, 358/02-3, 428/03; ʦʨʪʘʰʘ ʪᴇʟʽʤʜʽ 

ï 11/02-1, 189/99; ᴅʣʩʽʟ ʪᴇʟʽʤʜʽ ï 316/99.    

ɿʝʨʪʭʘʥʘʣʳץ ᴅʜʽʩ ʙʦʡʳʥʰʘ ץʫʘשʰʳʣʳץץʘ ʪᴇʟʽʤʜʽʣʽʛʽ ʩʘʨʘʧʪʘʤʘʩʳ ʥᴅʪʠʞʝʩʽ ʢᴇʨʩʝʪʢʝʥʜʝʡ, 

ʽʨʽʢʪʝʣʛʝʥ װʣʛʽʣʝʨʜʽʥ ʽʰʽʥʝʥ 393/99-1, 358/02-3 ʣʠʥʠʷʣʘʨʳʥʳש ʪᴇʟʽʤʜʽʣʽʢ ʜᴅʨʝʞʝʣʝʨʽ ʩʪʘʥʜʘʨʪʪʳ 

ɸʢʤʦʣʘ 2 ʩʦʨʪʳ ʜʝשʛʝʡʽʥʝʥ ʞʦסʘʨʳ ʙʦʣʜʳ.  

2012-2014 ʞʳʣʜʘʨʜʳʥ ץʦʨʳʪʳʥʜʳʩʳ ʙʦʡʳʥʰʘ ʢʦʥʢʫʨʩʪʳ ʩʦʨʪ ʩʳʥʘʫ ʧʠʪʦʤʥʠʛʽʥʝʥ 

ᴇʥʽʤʜʽʣʽʛʽ ʞʦסʘʨʳ 23 װʣʛʽ ʽʨʽʢʪʝʣʽʥʽʧ ʘʣʳʥʜʳ.  

  ʊװʡʽʥ ʩᴇʟʜʝʨ: ʞʘʟʜʳץ ʞײʤʩʘץ ʙʠʜʘʡ, ʩʦʨʪ, ʣʠʥʠʷ, ʩʘʭʘʨʦʟʘ ʝʨʽʪʽʥʜʽʩʽ, ᴇשʛʽʰʪʽʢ, ʩʪʘʥʜʘʨʪ, 

ʢʦʥʢʫʨʩʪʳץ ʩʦʨʪ ʩʳʥʘʫ, ᴇʥʫ ʵʥʝʨʛʠʷʩʳ, ץʫʘשʰʳʣʳץץʘ ʪᴇʟʽʤʜʽʣʽʢ. 

 

 

ʉʦʣʪװʩʪʽʢ פʘʟʘץʩʪʘʥ ʪʝʨʨʠʪʦʨʠʷʩʳʥʳש ʥʝʛʽʟʛʽ ʙᴇʣʽʛʽ ץʫʘʥʰʳʣʳץ ʘʡʤʘץʪʘ 

ʦʨʥʘʣʘʩץʘʥ, 5 ʞʳʣʜʳʥ 2-3 ʞʳʣʳ ץʫʘʥʜʳ ʙʦʣʘʜʳ, ʜʘʣʘʣʳץ ʵʢʦʪʠʧʪʽ ʞʘʟʜʳץ ʞײʤʩʘץ ʙʠʜʘʡ 

ʩʝʣʝʢʮʠʷʩʳ ʟʝʨʪʭʘʥʘʩʳʥʳש ʟʝʨʪʪʝʫʣʝʨʽʥʜʝ ʥʝʛʽʟʛʽ ʢװʰ ץʫʘʥʰʳʣʳץץʘ ʪᴇʟʽʤʜʽ ʩʦʨʪʪʘʨʜʳ 

ʰʳסʘʨʫסʘ ʙʘסʳʪʪʘʣסʘʥ. פʫʘʥʰʳʣʳץ ʞʳʣʜʘʨʳ ʞʘʟʜʳץ ʙʠʜʘʡʜʳש ᴇʥʽʤʽ ʢװʨʪ ʪᴇʤʝʥʜʝʡʜʽ. 

ɸʩʪʳץ ʰʘʨʫʘʰʳʣʳסʳʥ ץʦʣʘʡʩʳʟ ʢʣʠʤʘʪʪʳץ ʞʘסʜʘʡʣʘʨסʘ ʞʦסʘʨʳ ʪᴅʫʝʣʜʽʣʽʛʽʥʝʥ ʘʨʳʣʪʫ 

ʤʘץʩʘʪʳʥʜʘ, ץʫʘʥʰʳʣʳץץʘ ʞʦסʘʨʳ ʙʝʡʽʤʜʽ ʩʦʨʪʪʘʨʜʳ ʰʳסʘʨʫ ץʘʞʝʪ. פʘʟʽʨʛʽ ʫʘץʳʪץʘ 

ʜʝʡʽʥ ʙײʣ ʤʽʥʜʝʪ ʪʦʣʳץʪʘʡ ʰʝʰʽʣʤʝʜʽ ʞᴅʥʝ ᴇʟʝʢʪʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ [5].  

 ʙʽʨ ʰʘʤʘʣʳ ץʘʣʘʫʜʳʥ ʢᴇʧʪʝʛʝʥ ᴅʜʽʩʪʝʨʽ ʙʘʨ, ʙʽʨʘסʘ ʪᴇʟʽʤʜʽʣʽʛʽʥ ʙʘץץʫʘʥʰʳʣʳפ

  .ʘʙʽʣʝʪʽ [7]ץ ᴇʥʫ שʳʤʥʳץײʜʘʡʳʥʜʘ ʪסʞʘ ץʫʘʥʰʳʣʳץ ץʣ ʬʠʟʠʦʣʦʛʠʷʣʳײʠʳʥ ʪᴅʩʽʣ ï ʙץ

ʆʩʳסʘʥ ʙʘʡʣʘʥʳʩʪʳ ʟʝʨʪʭʘʥʘʣʳץ ʞʘסʜʘʡʜʘ ʢʦʥʢʫʨʩʪʳץ ʩʦʨʪ ʩʳʥʘʫ ʧʠʪʦʤʥʠʛʽʥʜʝʛʽ 

ʜʘʣʘʣʳץ ʵʢʦʪʠʧʪʽ ʞʘʟʜʳץ ʞײʤʩʘץ ʙʠʜʘʡʜʳש ʦʟʳץ ʩʦʨʪʪʘʨʳ ʤʝʥ ʣʠʥʠʷʣʘʨʳʥʘ ʙʘסʘʣʘʫ 

ʞװʨʛʽʟʽʣʜʽ  

ʉʘʣʳʩʪʳʨʤʘʣʳ ץʫʘʥʰʳʣʳץץʘ ʪᴇʟʽʤʜʽʣʽʢʪʽ ʞʘʧʧʘʡ ʙʘסʘʣʘʫ װʰʽʥ ʥʝײסʨʣʳʤ 

 ʢʝʤʰʽʣʽʢʪʝʨʽʥ שʘʣʜʳסᴇʩʽʧ-ᴇʥʫʽʥ ʞᴅʥʝ ʳʣ שʳʤʜʘʨʜʳץײʘʨʘʧʘʡʳʤ, ʞʘʥʘʤʘ ᴅʜʽʩʪʝʨ ʪץ

ʠʤʠʪʘʮʠʷʣʘʡʪʳʥ ʦʨʘʤʘ ʝʨʽʪʽʥʜʽʣʝʨʽʥʜʝ ᴇʩʢʽʥʜʝʨʜʽש ᴇʩʫʽʥ ʘʥʳץʪʘʫסʘ ʥʝʛʽʟʜʝʣʛʝʥ.  

ɹײʣ ʞʘסʜʘʡʜʘ ʪץײʳʤʜʘʨʜʳש ᴇʩʫ ץʘʙʽʣʝʪʽ, ʙʽʨ ʞʘסʳʥʘʥ, ʩʫʜʳש ʩʘʣʳʩʪʳʨʤʘʣʳ ʘʟ 

ʤᴇʣʰʝʨʽ ʢʝʟʽʥʜʝ ʪץײʳʤ ץʫʘʣʘʫʰʳʣʳץ ץʘʩʠʝʪʽʥ, ʝʢʽʥʰʽ ʞʘסʳʥʘʥ ï ʩʫʜʳץ שʘʞʝʪʪʽ 

ʤᴇʣhʝʨʽʥʽש ʪʝʟ ʩʽשʫʽʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʪʽʥ ʞʦסʘʨʳ ʩʦʨסʳʰ ʟʘʪʪʳש ʙʦʣʫʳʥ ʢᴇʨʩʝʪʝʜʽ.  



 

70 

 

 ʘʙʽʣʝʪʽ ʤʝʥץ ʦʩʤʦʪʠʢʪʝʨ ʝʨʽʪʽʥʜʽʩʽʥʜʝ ᴇʩʽʧ-ᴇʥʫ שʳʤʜʘʨʜʳץײʳʪ ʙʦʡʳ ʪץʫʘ ץʟʘױ

  .ʘʣʜʳץʢʦʨʨʝʣʷʮʠʷ ʙʘʡ שʳ ʦסʘ ʪᴇʟʽʤʜʽʣʽʛʽ ʘʨʘʩʳʥʜʘץץʫʘʥʰʳʣʳץ

ʊץײʳʤʜʘʨʜʳש ʞʦסʘʨʳ ʩʦʨʫ ʢװʰʽ ʳʣסʘʣʜʳש ʞʝʪʽʩʧʝʫʽʥʜʝʛʽ ʞʘץʩʳ ᴇʩʫʜʽ סʘʥʘ ʝʤʝʩ, 

ʩʦʥʳʤʝʥ ץʘʪʘʨ ʥʝײסʨʣʳʤ ץʫʘʪʪʳ ʪʘʤʳʨ ʞװʡʝʩʽʥʽש (ʙʘʩʪʘʧץʳ) ץʘʣʳʧʪʘʩʫʳʥ ʜʘ ʪʫʜʳʨʘʜʳ, 

ʙײʣ ᴇʩʽʤʜʽʢʪʝʨʜʽש ʦʜʘʥ ᴅʨʽ ʪʽʨʰʽʣʽʢ ʝʪʫʽ װʰʽʥ ʤʘשʳʟʜʳ ʤᴅʥʛʝ ʠʝ, ᴅʩʽʨʝʩʝ ץʫʘʥʰʳʣʳץ 

ʢʝʟʽʥʜʝ, ʷסʥʠ ᴇʩʢʽʥʥʽץ שʘʩʠʝʪʪʝʨʽ װʣʢʝʥ ʤᴇʣʰʝʨʜʝ ʝʨʝʩʝʢ ᴇʩʽʤʜʽʢʪʝ ץʫʘʥʰʳʣʳץץʘ 

ʪᴇʟʽʤʜʽʣʽʢʪʽץ שʘʣʳʧʪʘʩʫʳʥʘ ᴅʩʝʨ ʝʪʝʜʽ.  

ᴄʨ ʩʦʨʪʪʳש ʪץײʳʤʜʘʨʳ ʙʽʨ ʪץײʳʤ ʞʦסʘʨʳ ʦʩʤʦʪʠʢʘʣʳץ ץʳʩʳʤʜʘ ᴇʩʽʧ ï ᴇʥʫʽ 

ʤװʤʢʽʥ, ʙʘʩץʘʣʘʨʳ ʥʝײסʨʣʳʤ ʪᴇʤʝʥ ʙʦʣʩʘ, ʩʦʥʜʳץʪʘʥ ʙʽʨʽʥʰʽ ʪץײʳʤʜʘʨʜʳש 

ʧʦʧʫʣʷʮʠʷʩʳʥʜʘ ʥʝײסʨʣʳʤ ʢᴇʧ ʙʦʣʩʘ, ʦʩʤʦʪʠʢʘʥʳץ שʘʥʜʘʡ ʜʘ ʙʽʨ ʦʨʪʘʰʘ ʰʦסʳʨʣʘʥʫʳ 

ʢʝʟʽʥʜʝ ʦʣʘʨʜʳש ᴇʩʫ ʧʘʡʳʟʳ ʩʦײסʨʣʳʤ ʞʦסʘʨʳ.  

 ʳʤʜʘʨʜʳ ʙʽʨ ʢʦʥʮʝʥʪʨʘʮʠʷʜʘץײʰʽʥ ʪװ ʣʛʽʣʝʨʜʽ ʪᴇʟʽʤʜʽʣʽʢ ʪʦʧʪʘʨʳ ʙʦʡʳʥʰʘ ʙᴇʣʫת

ᴇʩʽʨʫ ʞʝʪʢʽʣʽʢʪʽ. ʆʥʳ ʪʘשʜʘʫ ʪץײʳʤ ʨʝʧʨʦʜʫʢʮʠʷʩʳʥʳש ʝʨʝʢʰʝʣʽʢʪʝʨʽʥʝ ʙʘʡʣʘʥʳʩʪʳ. 

ᴄʜʝʪʪʝ, ʳʩʪʳײץ ,ץʨסʘץ ʢʣʠʤʘʪ ʞʘסʜʘʡʳʥʜʘ ʘʣʳʥסʘʥ ʪץײʳʤʜʘʨ װʣʢʝʥ ʩʦʨסʳʰ ʢװʰʢʝ ʠʝ, 

ʩʦʥʜʳץʪʘʥ װʣʛʽʣʝʨʜʽ ʩʘʨʘʣʘʫ װʰʽʥ ʞʦסʘʨʳ ʢʦʥʮʝʥʪʨʘʮʠʷʣʳ ʝʨʽʪʽʥʜʽʥʽ ʧʘʡʜʘʣʘʥʫ ʢʝʨʝʢ.  

ɹʽʨʥʝʰʝ ʢʦʥʮʝʥʪʨʘʮʠʷ ʝʨʽʪʽʥʜʽʣʝʨʽʥ ʧʘʡʜʘʣʘʥʘ ʦʪʳʨʳʧ, ᴇʩʫ ʧʘʡʳʟʳʥʳש ʪᴇʤʝʥʜʝʫ 

ʜᴅʨʝʞʝʩʽ ʙʦʡʳʥʰʘ ʦʩʤʦʪʠʢʘʣʳץ ץʳʩʳʤʥʳײ שʣסʘʶʳʤʝʥ ʪʦʧʪʘʨʜʳש ʽʰʽʥʜʝʛʽ ʞʝʢʝ 

 .ʘ ʙʦʣʘʜʳסʽʨʝʢ ʘʡʪʫשʪᴇʟʽʤʜʽʣʽʢ ʜᴅʨʝʞʝʩʽ ʪʫʨʘʣʳ ʪʝʨʝ שʣʛʽʣʝʨʜʽװ

 ɿʝʨʪʪʝʣʝʪʽʥ װʣʛʽʣʝʨʜʽש ᴅʨʙʽʨ ʧʘʨʪʠʷʩʳʥʘ ʧʘʨʘʣʣʝʣʴ ʪװʨʜʝ ʩʦʨʪʪʳץ-ʞʽʢʪʝʛʽʰʪʝʨʛʝ, 

ʝש ʙʦʣʤʘסʘʥʜʘ ʙʽʨʝʫʽ-ʜʘʣʘʣʳץ ʩʳʥʘץʪʘʨ ʙʦʡʳʥʰʘ ʞʦסʘʨʳ ʪᴇʟʽʤʜʽ ʙʘסʘ ʙʝʨʫ ץʘʞʝʪ. 

ʉʦʨʪʪʳץ-ʞʽʢʪʝʛʽʰʪʝʨʜʽש ʙʦʣʫʳ װʣʛʽʣʝʨʜʽ ʩʘʣʳʩʪʳʨʤʘʣʳ ʪᴇʟʽʤʜʽʣʽʢ ʙʦʡʳʥʰʘ ʪʦʧʪʘʨסʘ 

ʜײʨʳʩ ʙᴇʣʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ɹʽʨ ʩʝʨʠʷʜʘ ʫʘץʳʪ ʧʝʥ ʨʝʧʨʦʜʫʢʮʠʷ ʦʨʥʳʥʳש ʪץײʳʤʜʘʨʳʥ 

ʧʘʡʜʘʣʘʥסʘʥ ʞʘסʜʘʡʜʘ ʥʝײסʨʣʳʤ ʥʘץʪʳ ʥᴅʪʠʞʝʣʝʨ ʘʣʳʥʘʜʳ. ɹײʣ ʨʝʪʪʝ ʩʦʨʪʪʳץ-

ʞʽʢʪʝʛʽʰʪʝʨʜʽש ʪץײʳʤʜʘʨʳ ʩʦʣ ʨʝʧʨʦʜʫʢʮʠʷʣʳ ʙʦʣʫʳ ʪʠʽʩ.  

 ʘʣʘʫ ʢʝʟʽʥʜʝסʘ ʪᴇʟʽʤʜʽʣʽʢʪʽ ʩʘʭʘʨʦʟʘ ʝʨʽʪʽʥʜʽʣʝʨʽʥʜʝ ᴇʩʽʨʫ ʪᴅʩʽʣʽʤʝʥ ʙʘץץʫʘʥʰʳʣʳפ

ʘʡʳʨʤʘʰʳʣʳץʪʳ ʘʥʳץʪʘʫ װʰʽʥ ʙʘʣʘʤʘʣʳ ᴇʟʛʝʨʛʽʰʪʽʢ ʢʝʟʽʥʜʝ ʜʝʨʝʢʪʝʨʜʽ ᴇשʜʝʫ ᴅʜʽʩʽ 

 ʪʝʢ שʘʩʠʝʪʽ ᴇʟʛʝʨʤʝʣʽ ʙʝʣʛʽʥʽץ ʳʩʳʤʜʘ ᴇʩʫץ ץʘʨʳ ʦʩʤʦʪʠʢʘʣʳסʦʣʜʘʥʳʣʘʜʳ, ᴇʡʪʢʝʥʽ ʞʦץ

ʝʢʽ ʤᴅʥʽ ʙʦʣʘʜʳ: ʪץײʳʤʜʘʨ ᴇʩʫʛʝ ץʘʙʽʣʝʪʪʽ ʞᴅʥʝ ץʘʙʽʣʝʪʩʽʟ [8].  

 ᴇʩʫ שʪʳʥʫʜʳײʤʢʽʥʜʽʢʪʝʨʽ ʤʝʥ ᴅʣʝʤʜʽʢ ʙʠʜʘʡ ʪװᴅʣʝʫʝʪʪʽ ʤ שʩʪʘʥʥʳץʘʟʘפ

ʙʦʣʞʘʤʜʘʨʳ ʤʝʤʣʝʢʝʪʪʝʛʽ ʙʠʜʘʡ ᴇʥʜʽʨʽʩʽʥ ʩʝʥʽʤʜʽʣʽʢʧʝʥ ᴇʩʽʨʝ ʙʝʨʫʛʝ ʥʝʛʽʟ ʙʝʨʝʜʽ [1].  

ʍʘʣʳץʘʨʘʣʳץ ʩʘʨʘʧʪʘʫʰʳʣʘʨ ʙʦʣʞʘʤʳ ʙʦʡʳʥʰʘ, 2050 ʞʳʣʳ ʞʝʨ ʰʘʨʳʥʜʘסʳ 

ʭʘʣʳץ ʩʘʥʳ 10 ʤʣʨʜ. ʘʜʘʤסʘ ʞʝʪʝʜʽ [9]. ɹʽʨʽʥʰʽ ʢʝʟʝʢʪʝ, ʞʘʟʜʳץ ʞײʤʩʘץ ʙʠʜʘʡ ʙʘʨʣʳץ 

ʘʜʘʤʟʘʪץʘ ʥʘʫʙʘʡʭʘʥʘʣʳץ ᴇʥʝʨʢᴅʩʽʙʽ ʙʦʡʳʥʰʘ ʥʝʛʽʟʛʽ ʪʘʤʘץʪʘʥʫ ᴇʥʽʤʽ ʝʩʝʙʽʥʜʝ ץʘʞʝʪ 

ʝʪʽʣʝʜʽ. 

ʉʦʣʪװʩʪʽʢ פʘʟʘץʩʪʘʥ ï ʙʠʜʘʡ ᴇʥʜʽʨʽʩʽ ʤʝʥ ʦʥʳ ᴇשʜʝʫʜʽש ʜʘʤʫʳ ʞʘץʩʳ ʞʦʣסʘ 

 שᴇʥʜʽʨʽʩʽ ʢᴇʣʝʤʽʥʽ ץʥʜʘ ʘʩʪʳײʙʽʨʽ, ʙ שʪʘʨʳʥʳץʽʨʽ ʘʡʤʘ שʝ שʘʥ ʨʝʩʧʫʙʣʠʢʘʤʳʟʜʳסʦʡʳʣץ

ʥʝʛʽʟʛʽ ʙᴇʣʽʛʽ ʙʘʨ (80%), ʘʣ ʪʦʧʳʨʘץ-ʢʣʠʤʘʪʪʳץ ʧʦʪʝʥʮʠʘʣʳ ʞʦסʘʨʳ ʩʘʧʘʣʳ ʜᴅʥʥʽש 

ʪװʟʽʣʫʽʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʽʧ, ʽʰʢʽ ʞᴅʥʝ ᴅʣʝʤʜʽʢ ʥʘʨʳץʪʘ ʙᴅʩʝʢʝʛʝ ץʘʙʽʣʝʪʪʽʣʽʛʽʥ ʘʨʪʪʳʨʘʜʳ 

[6]. 

 ʦʣʜʘʥʫʩʳʟ ʙʠʜʘʡ ᴇʥʜʽʨʽʩʽʥץ ʪʳץʞᴅʥʝ ʞʘʥ-ʞʘ שʘ ʞʝʪʽʩʪʽʢʪʝʨʽʥ ʢʝשʞʘ שʳʣʳʤʥʳנ

ʢᴇʪʝʨʫ ʤװʤʢʽʥ ʝʤʝʩ, ʙײʥʜʘ ʞʝʪʝʢʰʽ ʨᴇʣʴ ʢװʤᴅʥʩʽʟ ʩʝʣʝʢʮʠʷסʘ, ʞʘשʘ ʩʦʨʪʪʘʨסʘ ʞᴅʥʝ 

ʦʣʘʨʜʳ ᴇʩʽʨʫ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥʘ ʪʠʝʩʽʣʽ [2]. 

ʉʝʣʝʢʮʠʷ ʪʘʙʳʩʪʘʨʳʥʳש ʘʨץʘʩʳʥʜʘ ʙʠʜʘʡ ᴇʥʽʤʜʽʣʽʛʽʥʽש ʘʡʪʘʨʣʳץʪʘʡ ᴇʩʫʽʥʝ ץʦʣ 

ʞʝʪʢʽʟʜʽʢ. ɹװʛʽʥʛʽ ʪʘשʜʘ ʩʝʣʝʢʮʠʷ ʩʘʧʘʣʳ ʪװʨʜʝ ʞʘשʘ ʜʘʤʫ ʢʝʟʝשʽʥʝ ʢᴇʰʫʜʝ: ʞʘשʘ 

ʩʦʨʪʪʘʨʜʳ ʰʳסʘʨʫʜʘסʳ ʢʝʰʝʥʜʽʢʪʝʨ ʞʘץʩʘʨʪʳʣʜʳ, ʟʝʨʪʪʝʫʜʽש ᴅʜʽʩʪʝʤʝʣʽʢ ʜʝשʛʝʡʽ 

ʢᴇʪʝʨʽʣʜʽ ʞᴅʥʝ ʧʨʦʛʨʝʩʪʽʢ (ʘʣסʘ ʙʘʩʫ) ᴅʜʽʩʪʝʨ ʢʝשʽʥʝʥ ץʦʣʜʘʥʳʣʫʜʘ ï ʵʢʩʧʝʨʠʤʝʥʪʪʽʢ 

ʧʦʣʠʧʣʦʠʜʠʷ, ʠʥʜʫʮʠʷʣʳץ ʤʫʪʘʛʝʥʝʟ, ᴅʨʽʜʝʥ ʙʫʜʘʥʜʘʩʪʳʨʫ ʞᴅʥʝ ʪ.ʙ. ʢʦʥʩʪʠʪʫʮʠʦʥʘʣʴʜʳ 

ʬʠʪʦʠʤʤʫʥʠʪʝʪ ʛʝʥʝʪʠʢʘʩʳʥʳש ʩײʨʘץʪʘʨʳʥʳש ʜʘʤʫʳʥ ʪʘʙʘʜʳ, ץʫʘשʰʳʣʳץ ʧʝʥ ʩʫʳץץʘ 

ʪᴇʟʽʤʜʽʣʽʢ ʩʝʣʝʢʮʠʷʩʳʥʜʘ ʪʝʦʨʠʷʣʳץ ʥʝʛʽʟʜʝʨʽ ᴅʟʽʨʣʝʥʫʜʝ [4]. 
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ʉʝʣʝʢʮʠʷʥʳש ʥʝʛʽʟʛʽ ʤʽʥʜʝʪʪʝʨʽ - ᴇʥʽʤʜʽʣʽʢ ʪװʟʫ װʰʽʥ ײץʥʘʨʣʳʣʳץʪʳש ʙʘʨʣʳץ 

ʨʝʩʫʨʩʪʘʨʳʥ ʙʘʨʳʥʰʘ ʧʘʡʜʘʣʘʥʘʪʳʥ ʩʦʨʪʪʘʨʜʳ ʰʳסʘʨʫ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʉʦʥʜʳץʪʘʥ, 

ᴇʥʽʤʜʽʣʽʢʢʝ ʙʘסʳʪʪʘʣסʘʥ ʩʝʣʝʢʮʠʷʜʘ ᴇʩʽʤʜʽʢʪʝʨʜʽש ʙʠʦʣʦʛʠʷʣʳץ, ʬʠʟʠʦʣʦʛʠʷʣʳץ ʞᴅʥʝ 

ʤʦʨʬʦʣʦʛʠʷʣʳץ ץʘʩʠʝʪʪʝʨʽʥʽש ʩʳʨʪץʳ ʦʨʪʘ ʞʘסʜʘʡʣʘʨʳʤʝʥ װʡʣʝʩʫʽʥ ʪװʧ-

ʪײʨסʳʩʳʤʝʥʟʝʨʪʪʝʫ ʙʘʩʪʳ ʦʨʳʥ ʘʣʘʜʳ [3].  

ɿʝʨʪʪʝʫ ᴅʜʽʩʪʝʤʝʩʽ.  

ɿʝʨʪʪʝʫ 2012-2014 ʞʳʣʜʘʨʳ çɸ.ʀ. ɹʘʨʘʝʚ ʘʪʳʥʜʘסʳ ʘʩʪʳץ ʰʘʨʫʘʰʳʣʳסʳ סʳʣʳʤʠ 

ᴇʥʜʽʨʽʩʪʽʢ ʦʨʪʘʣʳסʳè ɾʐʉ ʞװʨʛʽʟʽʣʜʽ.  

ɹʝʣʛʽʣʽ ʦʩʤʦʪʠʢʘʣʳץ ץʳʩʳʤʳ ʙʘʨ ʩʘʭʘʨʦʟʘ ʝʨʽʪʽʥʜʽʣʝʨʽʥ ʜʘʡʳʥʜʘʫ װʰʽʥ ʦʥʳש 

 ʳʩʳʤʳ ʙʘʨץ ץʘʞʝʪʪʽ ʤᴇʣʰʝʨʽʥ ʜʠʩʪʠʣʜʝʥʛʝʥ ʩʫʜʘ ʝʨʽʪʝʜʽ. ʄʳʩʘʣʳ, 16 ʘʪ-ʜʘ ʦʩʤʦʪʠʢʘʣʳץ

100 ʤʣ ʝʨʽʪʽʥʜʽʜʝ 17,6 ʛ ʩʘʭʘʨʦʟʘ ʙʦʣʫʳ ʪʠʽʩ.  

ʉʘʭʘʨʦʟʘ ʪʦʣʳץ ʝʨʽʛʝʥʥʝʥ ʢʝʡʽʥ ʝʨʽʪʽʥʜʽʥʽ ʩײʡʳץʪʳץʪʳש ʙʫʣʘʥʫʳʥ 

ʙʦʣʜʳʨʤʘʡʪʳʥʜʘʡ ʝʪʽʧ 5 ʤʠʥʫʪ ʙʦʡʳ ץʘʡʥʘʪʫ ʢʝʨʝʢ. ʉʦʜʘʥ ʢʝʡʽʥ ʝʨʽʪʽʥʜʽʥʽ ʩʘʣץʳʥʜʘʪʳʧ, 

ʟʝש ʤʝʥ ʙʘʢʪʝʨʠʷʣʘʨʜʳש ʜʘʤʫʳʥ ʙʦʣʜʳʨʤʘʫ װʰʽʥ ʦסʘʥ ʙʽʨ ʣʠʪʨʛʝ 2-3 ʪʘʤʰʳ ʬʦʨʤʘʣʠʥ 

 ʳʰʪʘץʘʟʳʪשʥʜʘʡ ʝʨʽʪʽʥʜʽʥʽ ʪʦײʘ ʙʦʣʘʜʳ. ʄסʦʣʜʘʥʫץ ʦʩʘʜʳ. 0,5 ʥʠʩʪʘʪʠʥ ʪʘʙʣʝʪʢʘʩʳʥץ

ʙʽʨʥʝʰʝ ʢװʥ ʙʦʡʳ ʩʘץʪʘʫסʘ ʙʦʣʘʜʳ.  

ʊץײʳʤʥʳש ᴇשʛʽʰʪʽʛʽ ʇʝʪʨʠ ʪʦʩʪʘסʘʥʰʘʩʳʥʜʘ ʘʥʳץʪʘʣʘʜʳ. ʊʦʩʪʘסʘʥʰʘʥʳש ʪװʙʽʥʝ 

ʙʽʨ ץʘʙʘʪʪʳ ʩװʟʛʽʰ ץʘסʘʟ ʩʘʣʳʥʳʧ, ʢʝʡʽʥ ʪʦʩʪʘסʘʥʰʘ 160
0
ʉ ʪʝʤʧʝʨʘʪʫʨʘ ʞʘסʜʘʡʳʥʜʘ ʙʽʨ 

ʩʘסʘʪ ʢʝʧʪʽʨʛʽʰ ʰʢʘʬʪʘ ʩʪʝʨʠʣʜʝʥʝʜʽ. ᴄʨ ʪʦʩʪʘסʘʥʰʘסʘ 50 ʪץײʳʤʥʘʥ ʩʘʣʳʥʘʜʳ. 16 ʘʪʤ 

ʦʩʤʘʪʠʢʘʣʳץ ץʳʩʳʤʜʘסʳ ʩʘʭʘʨʦʟʘ ʝʨʽʪʽʥʜʽʩʽ 2 ץʘʡʪʘʣʘʥʳʤסʘ ײץʡʳʣʘʜʳ. ɹʽʨ ץʘʡʪʘʣʘʥʳʤסʘ 

ï 5 ʤʣ ʩʘʭʘʨʦʟʘ ʝʨʽʪʽʥʜʽʩʽ. ɹʘץʳʣʘʫ ʜʠʩʪʠʣʜʝʥʛʝʥ ʩʫʤʝʥ ʩʘʣʳʥʘʜʳ. ʊʦʩʪʘסʘʥʰʘʣʘʨ 
ʪʝʨʤʦʩʪʘʪץʘ 21

0
ʉ ʪʝʤʧʝʨʘʪʫʨʘ ʞʘסʜʘʡʳʥʜʘ 7 ʪᴅʫʣʽʢʢʝ ץʦʡʳʣʘʜʳ. ʐʳץץʘʥ ʪץײʳʤʜʘʨʜʳʥ 

ʦʨʪʘʰʘ ʤᴅʥʽʥ ʘʥʳץʪʘʫ װʰʽʥ 3,5,7 ʢװʥ ʘʨʘʣʳסʳʥʜʘ ʙʽʨʥʝʰʝ ʤᴅʨʪʝ ʝʩʝʧʪʝʫ ʞװʨʛʽʟʽʣʝʜʽ. 

ʂʝʡʽʥ װʣʛʽʣʝʨ ᴇʟʘʨʘ ʞᴅʥʝ ʩʪʘʥʜʘʨʪʧʝʥ ʩʘʣʳʩʪʳʨʳʣʘʜʳ; ʩʘʭʘʨʦʟʘ ʝʨʽʪʽʥʜʽʩʽʥʜʝʛʽ ᴇשʛʽʰʪʽʢ 

ʙʘץʳʣʘʫʜʘʥ ʧʘʡʳʟʙʝʥ ʙʝʨʽʣʝʜʽ. פʫʘʥʰʳʣʳץץʘ ʪᴇʟʽʤʜʽʣʽʢ 17,6 % ʩʘʭʘʨʦʟʘ ʝʨʽʪʽʥʜʽʩʽʥʜʝ (16 

ʘʪʤ) װʣʛʽ ʪץײʳʤʜʘʨʳʥ ᴇשʛʽʰʪʽʢ ʜᴅʨʝʞʝʩʽ ʙʦʡʳʥʰʘ ɻ.ɺ. ʋʜʦʚʝʥʢʦ [2,3] ᴅʜʽʩʪʝʤʝʩʽʤʝʥ 

ʘʥʳץʪʘʣʜʳ. ɹײʣ ᴅʜʽʩʪʝʤʝ ʞʘʟʜʳץ ʞײʤʩʘץ ʙʠʜʘʡ ʩʦʨʪʪʘʨʳʥʳץ שʫʘʥʰʳʣʳץץʘ ʪᴇʟʽʤʜʽʣʽʛʽʥ 

ʞʘʧʧʘʡ ʞᴅʥʝ ʪʝʟ ʩʘʣʳʩʪʳʨʤʘʣʳ ʘʥʳץʪʘʫסʘ ץʘʙʽʣʝʪʪʽ. ʉʘʭʘʨʦʟʘ ʝʨʽʪʽʥʜʽʩʽʥʜʝ ᴇʥʽʧ ʰʳץץʘʥ 

ʪץײʳʤʥʳש ʞʦסʘʨʳ ʧʘʡʳʟʳ, ʩʦʨʪʪʳש ʪʦʧʳʨʘץʪʘסʳ ʳʣסʘʣ ץʦʨʳʥ ʧʘʡʜʘʣʘʥʫ ץʘʙʽʣʝʪʽʥ 

ʢᴇʨʩʝʪʝʜʽ, ʦʣ ʦʥʳץ שʫʘʥʰʳʣʳץץʘ ʪᴇʟʽʤʜʽʣʽʛʽʥ ʙʽʣʜʽʨʝʜʽ. ʊᴇʟʽʤʜʽʣʽʢ ʜʝשʛʝʡʽ ʪʦʧʪʘʨʳ: 

ʪᴇʟʽʤʩʽʟ - 0-20%, ᴅʣʩʽʟ ʪᴇʟʽʤʜʽ ï 21-40%, ʦʨʪʘʰʘ ʪᴇʟʽʤʜʽ ï 41-60%, ʦʨʪʘʰʘʜʘʥ ʞʦסʘʨʳ 

ʪᴇʟʽʤʜʽ ï  61-80%, ʞʦסʘʨʳ ʪᴇʟʽʤʜʽ ï 81-100%.  

ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʩʽ  

2012 ʞʳʣʳ ʢʦʥʢʫʨʩʪʳץ ʩʦʨʪ ʩʳʥʘʫ ʧʠʪʦʤʥʠʛʽʥʜʝ ʞʘʟʜʳץ ʞײʤʩʘץ ʙʠʜʘʡʜʳ17 ש 

 ʛʽʰʪʽʢ ʢᴇʨʩʝʪʢʽʰʽשᴇ שʣʛʽʥʽװ ʣʛʽʣʝʨʽ ʪʝʢʩʝʨʽʣʜʽ. ʆʣʘʨʜʳʥ ʽʰʽʥʝʥ ʩʘʭʘʨʦʟʘ ʝʨʽʪʽʥʜʽʩʽʥʜʝ 3װ

ʦʨʪʘʰʘ ʪᴇʟʽʤʜʽʣʽʢʢʝ ʩʘʡ ʙʦʣʜʳ, ʷסʥʠ 11/02-1, 189/99, 428/03 ʣʠʥʠʷʣʘʨʳ ʦʨʪʘʰʘ ʪᴇʟʽʤʜʽ 

ʪʦʙʳʥʘ ʞʘʪץʳʟʳʣʜʳ. ɸʩʪʘʥʘ, ʎʝʣʠʥʥʘʷ ʶʙʠʣʝʡʥʘʷ ʞᴅʥʝ ɺʣʘʜʠʤʠʨ ʩʦʨʪʪʘʨʳ ʞᴅʥʝ 316/99, 

443/98 ʣʠʥʠʷʣʘʨʳ ᴅʣʩʽʟ ʪᴇʟʽʤʜʽ ʪʦʙʳ ײץʨʘʤʳʥʘ ʝʥʛʽʟʽʣʜʽ.  

ʂʦʥʢʫʨʩʪʳץ ʩʦʨʪ ʩʳʥʘʫ ʧʠʪʦʤʥʠʛʽʥʜʝʛʽ ʞʘʟʜʳץ ʞײʤʩʘץ ʙʠʜʘʡʜʳʥ ץʘʣסʘʥ 8 װʣʛʽʩʽ 

ʢʝʣʝʩʽ ʪᴇʟʽʤʜʽʣʽʢ ʪʦʧʪʘʨʳʥʘ ʙᴇʣʽʥʜʽ: ʦʨʪʘʰʘʜʘʥ ʞʦסʘʨʳ ʪᴇʟʽʤʜʽ ï 393/99-1, 358/02-3, 77/02-

2 ʣʠʥʠʷʣʘʨʳ ʞᴅʥʝ ɸʢʤʦʣʘ 2, ʎʝʣʠʥʥʘʷ 2007 ʩʦʨʪʪʘʨʳ, ʞʦסʘʨʳ ʪᴇʟʽʤʜʽ ï 11/96-1, 474/02-1 

ʞᴅʥʝ 55/02-5 ʣʠʥʠʷʣʘʨʳ. ʉʘʭʘʨʦʟʘ ʝʨʽʪʽʥʜʽʩʽʥʜʝʛʽ ᴇשʛʽʰʪʽʛʽʥʝ ʙʘʡʣʘʥʳʩʪʳ 240/05 ʣʠʥʠʷʩʳ 

ʪᴇʟʽʤʩʽʟ ʙʦʣʳʧ ʩʘʥʘʣʜʳ.   

2013 ʞʳʣʳ ʢʦʥʢʫʨʩʪʳץ ʩʦʨʪ ʩʳʥʘʫ ʧʠʪʦʤʥʠʛʽʥʜʝ ʩʳʥʘʫסʘ ʘʣʳʥסʘʥ 49 װʣʛʽʣʝʨʜʽʥ 

ʽʰʽʥʝʥ 4 ʩʦʨʪ ʞᴅʥʝ 45 ʣʠʥʠʷ ʢʝʣʝʩʽ ʪᴇʟʽʤʜʽʣʽʢ ʪʦʧʪʘʨʳ ʙʦʡʳʥʰʘ ʞʽʢʪʝʣʜʽ: ʞʦסʘʨʳ ʪᴇʟʽʤʜʽ 

ï ɸʩʪʘʥʘ, ʎʝʣʠʥʥʘʷ ʶʙʠʣʝʡʥʘʷ, ɺʣʘʜʠʤʠʨ ʩʦʨʪʪʘʨʳ ʤʝʥ 474/02-1, 55/02-5, 11/96-1 ʞᴅʥʝ 

ʪʘסʳ ʙʘʩץʘ 26 ʣʠʥʠʷ, ʦʨʪʘʰʘʜʘʥ ʞʦסʘʨʳ ʪᴇʟʽʤʜʽ ï ɸʢʤʦʣʘ 2 ʩʦʨʪʳ ʤʝʥ 393/99-1, 358/02-3, 

77/02-2 ʣʠʥʠʷʣʘʨʳ ʞᴅʥʝ ʪʘסʳ ʙʘʩץʘ 11 װʣʛʽ. ɸʩʪʘʥʘ, ɸʢʤʦʣʘ 2, ʎʝʣʠʥʥʘʷ ʶʙʠʣʝʡʥʘʷ 

ʩʦʨʪʪʘʨʳ ʜʘʣʘʣʳץ ʞʘסʜʘʡʜʘ ʩʝʣʝʢʮʠʷʣʳװ ץʣʛʽʣʝʨʜʽ ᴇʟʘʨʘ ʩʘʣʳʩʪʳʨʳʧ ʩʳʥʘסʘʥʜʘ ʩʪʘʥʜʘʨʪ 

ʨʝʪʽʥʜʝ ʧʘʡʜʘʣʘʥʳʣʘʜʳ. 216/03-4, 35/05-2, 11/02-1, 189/99, 428/03 ʣʠʥʠʷʣʘʨʳ ʩʘʭʘʨʦʟʘ 



 

72 

 

ʝʨʽʪʽʥʜʽʩʽʥʜʝʛʽ ᴇשʛʽʰʪʽʛʽʥʝ ʙʘʡʣʘʥʳʩʪʳ ʦʨʪʘʰʘ ʪᴇʟʽʤʜʽ. 316/99 ʣʠʥʠʷʩʳ ʟʝʨʪʪʝʫ ʥᴅʪʠʞʝʩʽ 

ʙʦʡʳʥʰʘ ᴅʣʩʽʟ ʪᴇʟʽʤʜʽ ʪʦʙʳ ץʘʪʘʨʳʥʘ ʞʘʪץʳʟʳʣʜʳ. 

2014 ʞʳʣʳ ʢʦʥʢʫʨʩʪʳץ ʩʦʨʪ ʩʳʥʘʫ ʧʠʪʦʤʥʠʛʽʥʜʝʛʽ 29 װʣʛʽʜʝʥ 10 װʣʛʽ ï 316/99, 

443/98, ɸʩʪʘʥʘ, ʎʝʣʠʥʥʘʷ ʶʙʠʣʝʡʥʘʷ ʞᴅʥʝ ʪʘסʳ ʙʘʩץʘʣʘʨʳ, ʩʘʭʘʨʦʟʘ ʝʨʽʪʽʥʜʽʩʽʥʜʝʛʽ ᴇשʛʝʥ 

ʪץײʳʤ ʧʘʡʳʟʳ ʙʦʡʳʥʰʘ ᴅʣʩʽʟ ʪᴇʟʽʤʜʽ ʪʦʧץʘ ʞʘʪץʳʟʳʣʜʳ. ʆʩʳ ʞʳʣʳ ʞʦסʘʨʳ ʞᴅʥʝ ʦʨʪʘʰʘ 

ᴇשʛʽʰʪʽʢ 15 װʣʛʽʜʝ ʙʘʡץʘʣʜʳ. ɾʦסʘʨʳ ʪᴇʟʽʤʜʽ װʣʛʽʣʝʨ ʪʦʙʳʥʘ ï 55/02-5, 474/02-1, 11/96-1 

ʣʠʥʠʷʣʘʨʳ ʞʘʪץʳʟʳʣʜʳ. ʆʨʪʘʰʘ ʪᴇʟʽʤʜʽ װʣʛʽʣʝʨ ʙʦʣʳʧ ï 77/02-1, 11/02-1, 189/99, 428/03 

ʣʠʥʠʷʣʘʨʳ ʪʘʙʳʣʘʜʳ. ʆʨʪʘʰʘʜʘʥ ʞʦסʘʨʳ ʪᴇʟʽʤʜʽ ʪʦʙʳʥʘ ï 358/02-3, 393/99-1, 77/02-2 

ʣʠʥʠʷʣʘʨʳ ʤʝʥ ʎʝʣʠʥʥʘʷ 2007, ɸʢʤʦʣʘ 2 ʩʦʨʪʪʘʨʳ ʝʥʛʽʟʽʣʜʽ. 240/05 ʣʠʥʠʷʩʳ ʩʘʭʘʨʦʟʘ 

ʝʨʽʪʽʥʜʽʩʽʥʜʝʛʽ ᴇשʛʽʰʪʽʛʽ ʥᴅʪʠʞʝʩʽʥʝ ʙʘʡʣʘʥʳʩʪʳ ʪᴇʟʽʤʩʽʟ ʪʦʙʳ ץʘʪʘʨʳʥʘ ʞʘʪץʳʟʳʣʜʳ. 

ɿʝʨʪʭʘʥʘʣʳץ ᴅʜʽʩ ʙʦʡʳʥʰʘ ץʫʘʥʰʳʣʳץץʘ ʪᴇʟʽʤʜʽʣʽʛʽ ʩʘʨʘʧʪʘʤʘʩʳ ʥᴅʪʠʞʝʩʽ 

ʢᴇʨʩʝʪʢʝʥʜʝʡ, ʽʨʽʢʪʝʣʛʝʥ װʣʛʽʣʝʨʜʽʥ ʽʰʽʥʝʥ 393/99-1, 358/02-3 ʣʠʥʠʷʣʘʨʥrʳש ʪᴇʟʽʤʜʽʣʽʢ 

ʜᴅʨʝʞʝʣʝʨʽ ʩʪʘʥʜʘʨʪʪʳ ɸʢʤʦʣʘ 2 ʩʦʨʪʳ ʜʝשʛʝʡʽʥʝʥ ʞʦסʘʨʳ ʙʦʣʜʳ (ʢʝʩʪʝ 1).  

 

ʂʝʩʪʝ 1 ï ʂʦʥʢʫʨʩʪʳ ʩʦʨʪʩʳʥʘʫʜʘסʳ ʜʘʣʘʣʳץ ʵʢʦʪʠʧʪʽ ʞʘʟʜʳץ ʞײʤʩʘץ ʙʠʜʘʡ 

ʩʦʨʪʪʘʨʳ ʤʝʥ ʣʠʥʠʷʣʘʨʳʥʳש ʟʝʨʪʭʘʥʘʣʳץ ʞʘסʜʘʡʜʘ ץʫʘʥʰʳʣʳץץʘ ʪᴇʟʽʤʜʽʣʽʛʽ ʜᴅʨʝʞʝʩʽ 

(2012-2014 ʞʞ)    

 

ʉʦʨʪ, ʣʠʥʠʷ ʉʘʭʘʨʦʟʘ 

ʝʨʽʪʽʥʜʽʩʽʥʜʝʛʽ 

ᴇשʛʽʰʪʽʢ, % 

ʕʨʠʪʨʦʩʧʝʨʤʫʤ 

841 st ʩʦʨʪʳʥʘʥ 

ʘʫʳʪץʫʰʳʣʳץ, 

%  

 ʘץץʫʘʥʰʳʣʳפ 

ʪᴇʟʽʤʜʽʣʽʛʽ ʜᴅʨʝʞʝʩʽ 

ʕʨʠʪʨʦʩʧʝʨʤʫʤ 841, st 49 - ʞʦסʘʨʳ ʪᴇʟʽʤʜʽ 

11/96-1  46 93,9 ʞʦסʘʨʳ ʪᴇʟʽʤʜʽ 

474/02-1 41 83,7 ʞʦסʘʨʳ ʪᴇʟʽʤʜʽ 

55/02-5 41 83,7 ʞʦסʘʨʳ ʪᴇʟʽʤʜʽ 

393/99-1 36 73,5 ʦʨʪʘʰʘʜʘʥ ʞʦסʘʨʳ 

358/02-3 36 73,5 ʦʨʪʘʰʘʜʘʥ ʞʦסʘʨʳ 

ɸʢʤʦʣʘ 2 32 65,3 ʦʨʪʘʰʘʜʘʥ ʞʦסʘʨʳ 

428/03 31 63,3 ʦʨʪʘʰʘʜʘʥ ʞʦסʘʨʳ 

77/02-2 30 61,2 ʦʨʪʘʰʘʜʘʥ ʞʦסʘʨʳ 

189/99 29 59,2 ʦʨʪʘʰʘ ʪᴇʟʽʤʜʽ 

11/02-1 28 57,1 ʦʨʪʘʰʘ ʪᴇʟʽʤʜʽ 

316/99 19 38,8 ᴅʣʩʽʟ ʪᴇʟʽʤʜʽ 
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ʉʦʥʳʤʝʥ 3 ʞʳʣסʳ (2012-2014 ʞʞ) ʟʝʨʪʭʘʥʘʣʳץ ʟʝʨʪʪʝʫ ʥᴅʪʠʞʝʩʽ ʞʘסʜʘʡʳʥʜʘ 

ʪᴇʟʽʤʜʽʣʽʢ ʪʦʧʪʘʨʳ ʙʦʡʳʥʰʘ ʢʝʣʝʩʽ ʩʦʨʪʪʘʨ ʤʝʥ ʣʠʥʠʷʣʘʨ ʞʽʢʪʝʣʝʜʽ: ʞʦסʘʨʳ ʪᴇʟʽʤʜʽ ï 

11/96-1, 474/02-1, 55/02-5; ʦʨʪʘʰʘʜʘʥ ʞʦסʘʨʳ ʪᴇʟʽʤʜʽ ï 393/99-1, ɸʢʤʦʣʘ 2, 77/02-2, 

358/02-3, 428/03; ʦʨʪʘʰʘ ʪᴇʟʽʤʜʽ ï 11/02-1, 189/99; ᴅʣʩʽʟ ʪᴇʟʽʤʜʽ ï 316/99.   

2012 ʞʳʣסʳ ʩʘʭʘʨʦʟʘʜʘסʳ ᴇשʛʽʰʪʽʛʽ ʙʦʡʳʥʰʘ ʽʨʽʢʪʝʣʛʝʥ ʣʠʥʠʷʣʘʨʜʳʥ ʽʰʽʥʝʥ 11/96-

1 ʣʠʥʠʷʩʳ ᴇʥʽʤʜʽʣʽʛʽ ʙʦʡʳʥʰʘ ʩʪʘʥʜʘʨʪʪʘʥ 1,9 ʮ/ʛʘ ʘʨʪʳץ ʙʦʣʜʳ. 2013 ʞʳʣסʳ ʽʨʽʢʪʝʣʛʝʥ 

ʣʠʥʠʷʣʘʨʜʳʥ ʽʰʽʥʝʥ ʜᴅʥ ᴇʥʽʤʜʽʣʽʛʽ ʙʦʡʳʥʰʘ 393/99-1 ʞᴅʥʝ 189/99 ʣʠʥʠʷʣʘʨʳ ʩʪʘʥʜʘʨʪʪʳ 

ʩʦʨʪʪʘʨʜʘʥ 1,9 ʞᴅʥʝ 1,8 ʮ/ʛʘ ʞʦסʘʨʳ ʙʦʣʜʳ. 2014 ʞʳʣʳ ʩʪʘʥʜʘʨʪʪʳ ʩʦʨʪʪʘʥ 55/02-5, 

474/02-1, 316/99 ʣʠʥʠʷʣʘʨʳ 3,1, 1,6, 6,1 ʮ/ʛʘ ʞʦסʘʨʳ ʢᴇʨʩʝʪʢʽʰʪʝ ʙʦʣʜʳ. ʆʩʳʥʳש ʽʰʽʥʜʝ 

316/99 ʣʠʥʠʷʩʳ 3 ʞʳʣסʳ ʟʝʨʪʪʝʫʜʝ ᴅʣʩʽʟ ʪᴇʟʽʤʜʽʣʽʢ ʜʝשʛʝʡʽʥ ʢᴇʨʩʝʪʪʽ. פʘʣסʘʥ װʣʛʽʣʝʨ 

ᴇʥʽʤʜʽʣʽʛʽ ʙʦʡʳʥʰʘ ʩʪʘʥʜʘʨʪʪʳ ʩʦʨʪʪʘʨʜʳʥ ʜʝʥʛʝʡʽʥʜʝ ʥʝʤʝʩʝ ʦʣʘʨʜʘʥ ʪᴇʤʝʥ ʙʦʣʜʳ. 

ʄᴅʣʽʤʝʪʪʝʨ AGROS 2.11 ʙʘסʜʘʨʣʘʤʘʩʳ ʘʨץʳʣʳ ᴇʥʜʝʣʜʽ.  

2012-2014 ʞʳʣʜʘʨʜʳʥ ץʦʨʳʪʳʥʜʳʩʳ ʙʦʡʳʥʰʘ ʢʦʥʢʫʨʩʪʳ ʩʦʨʪ ʩʳʥʘʫ 

ʧʠʪʦʤʥʠʛʽʥʝʥ ᴇʥʽʤʜʽʣʽʛʽ ʞʦסʘʨʳ 23 װʣʛʽ ʽʨʽʢʪʝʣʽʥʽʧ ʘʣʳʥʜʳ.  

ʆʩʤʦʩʪʳץ ץʳʩʳʤʳ 16 ʘʪʤ ʙʦʣʘʪʳʥ ʩʘʭʘʨʦʟʘ ʝʨʽʪʽʥʜʽʩʽʥʜʝʛʽ ʪץײʳʤ ᴇשʛʽʰʪʽʛʽ 

ʙʦʡʳʥʰʘ ʟʝʨʪʭʘʥʘʣʳץ ᴅʜʽʩ ʥᴅʪʠʞʝʩʽʥʜʝ ʽʨʽʢʪʝʣʽʧ ʘʣʳʥסʘʥ װʣʛʽʣʝʨ ʞʘʟʜʳץ ʞײʤʩʘץ 

ʙʠʜʘʡʜʳש ʙʫʜʘʥʜʘʩʪʳʨʫ װʨʜʽʩʽʥʜʝ ץʦʣʜʘʥʳʣʘʜʳ.  

ʉʦʥʳʤʝʥ, ʙײʣ ʦʩʤʦʩ ʝʨʽʪʽʥʜʽʩʽʥʜʝ װʣʛʽʣʝʨʜʽ ʙʘסʘʣʘʡʪʳʥ ʟʝʨʪʭʘʥʘʣʳץ ᴅʜʽʩʪʽ, 

ʜʘʣʘʣʳץ ʞʘסʜʘʡʜʘ ʩʦʨʪʪʘʨ ʤʝʥ ʣʠʥʠʷʣʘʨסʘ ץʫʘʥʰʳʣʳץץʘ ʪᴇʟʽʤʜʽʣʽʛʽʥʝ ʙʘסʘ ʙʝʨʫʜʽʥ 

 .ʘ ʙʦʣʘʜʳסʩʳʥʫʳʤʳʟײ ʦʩʳʤʰʘʩʳ ʨʝʪʽʥʜʝץ

   
ᴄʜʝʙʠʝʪʪʝʨ: 

          1. ʂʘʩʢʘʨʙʘʝʚ ɾ.ɸ. ʈʝʩʫʨʩʦʩʙʝʨʝʞʝʥʠʝ ʠ ʜʠʚʝʨʩʠʬʠʢʘʮʠʷ ʢʘʢ ʥʦʚʳʡ ʵʪʘʧ ʨʘʟʚʠʪʠʷ ʠʜʝʡ 

ɸ.ʀ. ɹʘʨʘʝʚʘ ʦ ʧʦʯʚʦʟʘʱʠʪʥʦʤ ʟʝʤʣʝʜʝʣʠʠ: ʉʙ. ʜʦʢʣʘʜʦʚ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ 

ʢʦʥʬʝʨʝʥʮʠʠ, ʧʦʩʚʷʱʝʥʥʦʡ 100-ʣʝʪʠʶ ʩʦ ʜʥʷ ʨʦʞʜʝʥʠʷ ɸ.ʀ. ɹʘʨʘʝʚʘ. ï ʐʦʨʪʘʥʜʳ, 2008. ï ʉ. 189-

192.  

          2. ʂʘʪʘʣʦʛ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʅʇʎɿʍ ʠʤ. ɸ.ʀ. ɹʘʨʘʝʚʘ / ʐʪʝʬʘʥ ɻ.ʀ., 

ʂʘʟʘʥʮʝʚʘ ʃ.ʅ., ʌʝʨʜʝʨʝʨ ʕ.ʀ., ʉʣʝʧʢʦʚʘ ʅ.ʅ., ʃʫʟʠʥʘ ɿ.ʇ., ʂʦʙʝʨʥʠʮʢʠʡ ɺ.ʀ. - ʐʦʨʪʘʥʜʳ, 2008. 

ï 34 ʩ. 

           3. ʂʦʚʪʫʥ ɺ.ʀ.ʈʝʟʫʣʴʪʘʪʳ ʩʝʣʝʢʮʠʠ ʦʟʠʤʦʡ ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ // ʉʝʣʝʢʮʠʷ ʠ ʩʝʤʝʥʦʚʦʜʩʪʚʦ. - 

2006. - ˉ1.-6 ʩ.  

           4. ʂʫʟʴʤʠʥ ɺ.ʇ. ʉʝʣʝʢʮʠʷ ʠ ʩʝʤʝʥʦʚʦʜʩʪʚʦ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ ʚ ʎʝʣʠʥʥʦʤ ʢʨʘʝ ʂʘʟʘʭʩʪʘʥʘ. 

ï ʄ. ï ʎ.: ʂʦʣʦʩ, 1965. ï 199 ʩ. 

5. ʂʫʟʴʤʠʥ ɺ.ʇ., ɺʦʧʨʦʩʳ ʩʝʣʝʢʮʠʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ: ʀʟʙ. ʪʨ. ï ɸʣʤʘ ï ɸʪʘ, 

ʂʘʡʥʘʨ, 1978. ï 432 ʩ.   

 ʡʳʤʳʥʘײ ʢʽʣᴅʣʝʤʜʽʢ ʩʘʫʜʘװɹ שʩʪʘʥʥʳץʘʟʘפ .ʘʥʦʚ ʉ.ʂ., ʏʫʞʝʙʘʝʚʘ ɻ.ɼץʦפ ,.ʘʡʳʧʙʘʡ ɹ.ɹפ .6          

(ɹʉױ) ʢʽʨʫ ʞʦʣʳʥʜʘ ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ ᴇʥʽʤʜʝʨʽʥʽש ʵʢʦʣʦʛʠʷʣʳץ ʞᴅʥʝ ʙʠʦʣʦʛʠʷʣʳץ ץʘʫʽʧʩʽʟʜʽʛʽ 

ʤᴅʩʝʣʝʣʝʨʽ // ɾʘʨʰʳ. - 2005. - ˉ12. - ʉ. 3-4. 

         7. ʄʝʪʦʜʠʯʝʩʢʠʝ ʫʢʘʟʘʥʠʷ ʢ ʣʘʙʦʨʘʪʦʨʥʦ-ʧʨʘʢʪʠʯʝʩʢʠʤ ʟʘʥʷʪʠʷʤ ʧʦ ʠʟʫʯʝʥʠʶ 

ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʦʩʪʠ ʨʘʩʪʝʥʠʡ. - ɸʣʤʘʪʳ, 2003. ï 16 ʩ.  

         8. ʆʣʝʡʥʠʢʦʚʘ ʊ.ɺ., ʆʩʠʧʦʚ ʖ.ʌ. ʆʧʨʝʜʝʣʝʥʠʝ ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʦʩʪʠ ʩʦʨʪʦʚ ʧʰʝʥʠʮʳ ʠ 

ʷʯʤʝʥʷ, ʣʠʥʠʡ ʠ ʛʠʙʨʠʜʦʚ ʢʫʢʫʨʫʟʳ ʧʦ ʧʨʦʨʘʩʪʘʥʠʶ ʩʝʤʷʥ ʥʘ ʨʘʩʪʚʦʨʘʭ ʩʘʭʘʨʦʟʳ ʩ ʚʳʩʦʢʠʤ 

ʦʩʤʦʪʠʯʝʩʢʠʤ ʜʘʚʣʝʥʠʝʤ // ʄʝʪʦʜʳ ʦʮʝʥʢʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʨʘʩʪʝʥʠʡ ʢ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʫʩʣʦʚʠʷʤ 

ʩʨʝʜʳ. ï ʃ., 1976. ï ʉ. 23-32.  
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ɿʘʧʘʜʥʦ ʂʘʟʘʭʩʪʘʥʩʢʠʡ ʘʛʨʘʨʥʦ-ʪʝʭʥʠʯʝʩʢʠʠ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ɾʘʥʛʠʨ ʭʘʥʘ,  

ʈʝʩʧʫʙʣʠʢʘ ʂʘʟʘʭʩʪʘʥ   

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʜʘʥʥʦʤ ʩʪʘʪʴʝ ʠʟʣʦʞʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʧʦ ʜʠʘʛʥʦʩʪʠʢʝ ʩʪʝʧʝʥʠ 

ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʦʩʪʠ ʩʦʨʪʦʚ ʠ ʣʠʥʠʡ ʷʨʦʚʦʡ ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ ʢʦʥʢʫʨʩʥʦʛʦ ʩʦʨʪʦʠʩʧʳʪʘʥʠʷ ʧʨʠ 

ʧʨʦʨʘʩʪʘʥʠʠ ʚ ʨʘʩʪʚʦʨʝ ʩʘʭʘʨʦʟʳ ʟʘ 2012-2014 ʛʛ.  

ɺʩʭʦʞʝʩʪʴ ʩʝʤʷʥ ʚ ʨʘʩʪʚʦʨʝ ʩʘʭʘʨʦʟʳ ʩ ʦʩʤʦʪʠʯʝʩʢʠʤ ʜʘʚʣʝʥʠʝʤ 16 ʘʪʤ. ʥʝ ʠʤʝʣʘ 

ʩʫʱʝʩʪʚʝʥʥʦʡ ʢʦʨʨʝʣʷʮʠʦʥʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʩ ʫʨʦʞʘʡʥʦʩʪʴʶ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ 

ʫʩʣʦʚʠʷʭ ʟʘ 3 ʛʦʜʘ ʠʟʫʯʝʥʠʷ (2012-2014 ʛʛ.) ʥʘʤʠ ʚʳʜʝʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʣʠʥʠʠ ʠ ʩʦʨʪʘ ʧʦ ʛʨʫʧʧʘʤ 

ʫʩʪʦʡʯʠʚʦʩʪʠ: ʚʳʩʦʢʦʫʩʪʦʡʯʠʚʳʡ ï 11/96-1, 474/02-1, 55/02-5; ʚʳʰʝ ʩʨʝʜʥʝʡ ï 393/99-1, ɸʢʤʦʣʘ 2, 

77/02-2, 358/02-2, 428/03; ʩʨʝʜʥʝʫʩʪʦʡʯʠʚʳʡ ï 11/02-1, 189/99; ʩʣʘʙʦʫʩʪʦʡʯʠʚʳʡ ï 316/99. ʀʟ 

ʚʳʜʝʣʝʥʥʳʭ ʣʠʥʠʡ ʧʦ ʚʩʭʦʞʝʩʪʠ ʥʘ ʩʘʭʘʨʦʟʝ ʚ 2012 ʛʦʜʫ ʜʦʩʪʦʚʝʨʥʦʝ ʧʨʝʚʳʰʝʥʠʝ ʧʦ 

ʫʨʦʞʘʡʥʦʩʪʠ ʥʘʜ ʩʪʘʥʜʘʨʪʦʤ ʠʤʝʣʘ ʣʠʥʠʷ 11/96-1 - ʥʘ 1,9 ʮ/ʛʘ. ʀʟ ʚʳʜʝʣʝʥʥʳʭ ʦʙʨʘʟʮʦʚ ʚ 2013 

ʛʦʜʫ ʧʦ ʜʘʥʥʦʡ ʧʨʦʚʝʨʢʝ ʧʦ ʫʨʦʞʘʶ ʟʝʨʥʘ ʣʠʥʠʠ 393/99-1 ʠ 189/99 ʧʨʝʚʳʩʠʣʘ ʩʪʘʥʜʘʨʪ ʥʘ 1,9 ʠ 1,8 

ʮ/ʛʘ, ʚ 2014 ʛʦʜʫ ʧʦ ʫʨʦʞʘʡʥʦʩʪʠ ʥʘʜ ʩʪʘʥʜʘʨʪʦʤ ʠʤʝʣʠ ʣʠʥʠʠ 55/02-5, 474/02-1, 316/99 - ʥʘ 3,1, 

1,6, 6,1 ʮ/ʛʘ. ʆʩʪʘʣʴʥʳʝ ʦʙʨʘʟʮʳ ʧʦ ʫʨʦʞʘʡʥʦʩʪʠ ʥʘʭʦʜʠʣʠʩʴ ʥʘ ʫʨʦʚʥʝ ʠ ʥʠʞʝ ʩʪʘʥʜʘʨʪʥʳʭ 

ʩʦʨʪʦʚ. ɼʘʥʥʳʝ ʙʳʣʠ ʦʙʨʘʙʦʪʘʥʳ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʧʦ ʧʨʦʛʨʘʤʤʝ AGROS 2.11.   

ʃʘʙʦʨʘʪʦʨʥʳʡ ʤʝʪʦʜ ʦʮʝʥʢʠ ʦʙʨʘʟʮʦʚ ʚ ʨʘʩʪʚʦʨʘʭ ʦʩʤʦʪʠʢʦʚ ʤʦʞʥʦ ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʢʘʢ 

ʜʦʧʦʣʥʝʥʠʝ ʢ ʦʮʝʥʢʝ ʧʦ ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʦʩʪʠ ʚ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʷʨʦʚʘʷ ʤʷʛʢʘʷ ʧʰʝʥʠʮʘ, ʩʦʨʪ, ʣʠʥʠʷ, ʨʘʩʪʚʦʨ ʩʘʭʘʨʦʟʳ, ʚʩʭʦʞʝʩʪʴ, 

ʩʪʘʥʜʘʨʪ, ʢʦʥʢʫʨʩʥʦʝ ʩʦʨʪʦʠʩʧʳʪʘʥʠʝ, ʵʥʝʨʛʠʷ ʧʨʦʨʘʩʪʘʥʠ,̫ ʟʘʩʫʭʦʫʩʪʦʠʯʠʚʦʩʪʴ.  

 

 

DETERMINATION OF DROUGHT RESISTANCE OF SPRING SOFT WHEAT IN SUCROSE 

SOLUTION ON SAMPLES OF COMPETITIVE VARIETY TESTING IN THE CONDITIONS 

OF NORTHERN KAZAKHSTAN   

G.G. Makhsotov, master of agronomy, senior teacher  
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Republic of Kazakhstan 

 

Annotation. This article presents the results of yield and structural analysis of varieties and lines 

of spring soft wheat of the competitive variety testing for 2012-2013.  

2012, the average yield against a highly humid background in the nursery was 13.8 c / ha, while 

the grain yield of the standard Akmola 2 variety was 10.6 c / ha (table 1). In terms of yield, all lines 

exceeded the standard Akmola 2 variety from 1.4 to 5.5 kg / ha, of which they significantly exceeded its 

grain yield per unit area of 6 samples. In 2013, according to the highly moistened predecessor, the 

average yield was 30.3 c / ha. The Akmola 2 standard formed a yield of 24.1 c / ha. Among the studied 

breeding samples, the grain yield varied from 3.8 (35 / 05-2) to 11.6 (474 / 02-1) kg / ha. Only 6 lines 

exceeded the standard variety on this agricultural background: 393 / 99-1 (+8.0 c / ha), 18 / 99-2 (+7.2 c / 

ha), 316/99 (+8.8 c / ha ha), 11 / 02-1 (+7.1 kg / ha), 55 / 02-5 (+9.1 kg / ha), 474 / 02-1 (+11.6 kg / ha) 

by yield had a significant excess over the standard. 

According to the results of a comprehensive selection assessment conducted by competitive 

variety testing of spring soft wheat lines on a highly moistened agricultural background, 9 samples were 

selected for yield and crop structure. 

Keywords: spring soft wheat, variety, line, sucrose solution, germination, standard, competitive 

variety testing, energy germination, drought stability. 
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ɽʚʨʘʟʠʡʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʃ.ʅ.ɻʫʤʠʣʝʚʘ 

2
ʂʳʟʳʣʦʨʜʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ  ʠʤ.ʂʦʨʢʳʪ  ɸʪʘ, ʈʝʩʧʫʙʣʠʢʘ ʂʘʟʘʭʩʪʘʥ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ  ʠʩʩʣʝʜʫʝʪʩʷ ʚʣʠʷʥʠʝ  ʥʝʩʪʘʮʠʦʥʘʨʥʦʡ ʥʘʛʨʫʟʢʠ  ʩʧʝʮʠʘʣʴʥʦʛʦ  ʚʠʜʘ,  

ʥʘ ʢʦʣʝʙʘʥʠʝ  ʙʝʟʛʨʘʥʠʯʥʦʡ  ʫʧʨʫʛʦʡ  ʧʣʘʩʪʠʥʢʠ, ʥʘʭʦʜʷʱʝʡʩʷ ʧʦʜ  ʧʦʚʝʨʭʥʦʩʪʴʶ ʜʝʬʦʨʤʠʨʫʝʤʦʡ 

ʩʨʝʜʳ. ʆʙʱʝʝ  ʨʝʰʝʥʠʝ  ʧʦʩʪʘʚʣʝʥʥʦʡ  ʟʘʜʘʯʠ  ʧʦʣʫʯʝʥʦ  ʩ  ʧʨʠʤʝʥʝʥʠʝʤ ʰʠʨʦʢʦ ʠʟʚʝʩʪʥʳʭ  

ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ  ʤʝʪʦʜʦʚ  ʠ  ʧʨʠʝʤʦʚ.  

ɿʘʜʘʯʘ  ʩʚʦʜʠʪʩʷ ʢ ʨʝʰʝʥʠʶ ʧʨʠʙʣʠʞʝʥʥʦʛʦ ʠʥʪʝʛʨʦ-ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ ʫʨʘʚʥʝʥʠʷ 

ʧʦʣʫʯʝʥʥʦʛʦ ʚ ʨʘʙʦʪʝ [1], ʜʣʷ ʧʦʧʝʨʝʯʥʦʛʦ ʩʤʝʱʝʥʠʷ  ὡ ȟʪʦʯʝʢ ʩʨʝʜʝʥʥʦʡ  ʧʣʦʩʢʦʩʪʠ. ʉ 
ʧʝʨʝʭʦʜʦʤ ʢ ʧʦʜʚʠʞʥʳʤ ʢʦʦʨʜʠʥʘʪʘʤ, ʩʚʷʟʘʥʥʳʤ ʩ ʥʝʧʦʜʚʠʞʥʦʡ ʩʠʩʪʝʤʦʡ ʢʦʦʨʜʠʥʘʪ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʝʤ  ɻʘʣʠʣʝʷ, ʧʦʣʫʯʠʤ ʦʙʳʢʥʦʚʝʥʥʦʝ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʝ ʫʨʘʚʥʝʥʠʝ ʯʝʪʚʝʨʪʦʛʦ 

ʧʦʨʷʜʢʘ. ʉ ʚʚʝʜʝʥʠʝʤ ʙʝʟʨʘʟʤʝʨʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʠ ʨʝʰʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʯʝʩʢʦʝ ʫʨʘʚʥʝʥʠʝ, ʧʦʣʫʯʝʥʳ 

ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʢʦʨʥʝʡ ʜʣʷ ʢʦʥʢʨʝʪʥʳʭ ʟʥʘʯʝʥʠʡ ʙʝʟʨʘʟʤʝʨʥʳʭ ʧʘʨʘʤʝʪʨʦʚ. ɺʚʝʜʝʥʥʳʝ 

ʙʝʟʨʘʟʤʝʨʥʳʝ ʧʘʨʘʤʝʪʨʳ ʫʯʠʪʳʚʘʶʪ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʤʘʪʝʨʠʘʣʘ ʧʣʘʩʪʠʥʢʠ, 

ʨʝʦʣʦʛʠʶ ʦʩʥʦʚʘʥʠʷ ʠ ʚʝʨʭʥʝʛʦ ʩʣʦʷ. 

ʆʙʱʝʝ ʨʝʰʝʥʠʝ ʦʙʳʢʥʦʚʝʥʥʦʛʦ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ ʫʨʘʚʥʝʥʠʷ ʯʝʪʚʝʨʪʦʛʦ ʧʦʨʷʜʢʘ 

ʧʦʣʫʯʝʥʦ ʢʘʢ ʩʫʤʤʘ ʦʙʱʝʛʦ ʨʝʰʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʦʜʥʦʨʦʜʥʦʛʦ ʫʨʘʚʥʝʥʠʷ ʠ ʯʘʩʪʥʦʛʦ 

ʨʝʰʝʥʠʷ ʜʘʥʥʦʛʦ ʥʝʦʜʥʦʨʦʜʥʦʛʦ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ ʫʨʘʚʥʝʥʠʷ. ʇʨʠ ʵʪʦʤ, ʯʘʩʪʥʦʝ ʨʝʰʝʥʠʝ 

ʜʘʥʥʦʛʦ ʫʨʘʚʥʝʥʠʷ ʥʘʡʜʝʥʦ ʤʝʪʦʜʦʤ ʧʦʜʙʦʨʘ, ʩ ʫʯʝʪʦʤ ʚʠʜʘ ʚʥʝʰʥʝʛʦ ʚʦʟʜʝʡʩʪʚʠʷ. ɼʘʣʝʝ, 

ʠʩʧʦʣʴʟʫʷ ʛʨʘʥʠʯʥʳʝ ʫʩʣʦʚʠʷ ʥʘʭʦʜʠʤ ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ ʦ ʢʦʣʝʙʘʥʠʡ ʙʝʩʢʦʥʝʯʥʦʡ ʫʧʨʫʛʦʡ 

ʧʣʘʩʪʠʥʢʠ, ʥʘʭʦʜʷʱʝʡʩʷ ʧʦʜ ʧʦʚʝʨʭʥʦʩʪʴʶ ʜʝʬʦʨʤʠʨʫʝʤʦʡ ʩʨʝʜʳ, ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʥʘʛʨʫʟʢʠ 

ʩʧʝʮʠʘʣʴʥʦʛʦ ʚʠʜʘ. ʇʦʣʫʯʝʥʥʳʝ ʘʥʘʣʠʪʠʯʝʩʢʦʝ ʚʳʨʘʞʝʥʠʝ ʧʦʧʝʨʝʯʥʦʛʦ ʩʤʝʱʝʥʠʷ ʜʣʷ ʪʦʯʝʢ 

ʩʨʝʜʝʥʥʦʡ ʧʣʦʩʢʦʩʪʠ, ʠʤʝʝʪ ʚʘʞʥʦʝ ʧʨʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʝʘʢʮʠʷ  ʦʩʥʦʚʘʥʠʷ, ʧʦʜʚʠʞʥʘʷ ʥʘʛʨʫʟʢʘ, ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ɻʘʣʠʣʝʷ, 

ʧʦʜʚʠʞʥʘʷ ʩʠʩʪʝʤʘ ʢʦʦʨʜʠʥʘʪ, ʫʧʨʫʛʦʩʪʴ, ʙʝʟʨʘʟʤʝʨʥʳʝ ʧʘʨʘʤʝʪʨʳ, ʭʘʨʘʢʪʝʨʠʩʪʠʯʝʩʢʦʝ 

ʫʨʘʚʥʝʥʠʝ, ʛʨʘʥʠʯʥʳʝ ʫʩʣʦʚʠʷ, ʨʝʦʣʦʛʠʷ, ʤʝʪʦʜ ʧʦʜʙʦʨʘ.  

      ɿʘʜʘʯʠ  ʦ  ʚʦʟʜʝʡʩʪʚʠʠ ʧʦʜʚʠʞʥʳʭ  ʥʘʛʨʫʟʦʢ  ʥʘ  ʢʦʥʩʪʨʫʢʮʠʠ  ʠ  ʠʭ  ʵʣʝʤʝʥʪʦʚ  

ʚʦʟʥʠʢʘʶʪ  ʚʦ  ʤʥʦʛʠʭ  ʦʙʣʘʩʪʷʭ  ʪʝʭʥʠʢʠ  ʠ  ʚ  ʩʪʨʦʠʪʝʣʴʩʪʚʝ.   

ʇʫʩʪʴ   ʧʦ  ʚʥʝʰʥʝʡ  ʧʦʚʝʨʭʥʦʩʪʠ   Ú È  ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ  ʙʝʛʫʱʘʷ  ʚʜʦʣʴ  ʦʩʠ  ὼ  ʩ  
ʧʦʩʪʦʷʥʥʦʡ  ʩʢʦʨʦʩʪʴʶ    ὠ ʥʦʨʤʘʣʴʥʘʷ  ʥʘʛʨʫʟʢʘ  ʚʠʜʘ  
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                                             Ὢ ɮὼ ὠὸȠ     Ὢ Ὢ π                                                  (1) 

 

ʇʨʠ  ʵʪʦʤ  ʚʳʧʦʣʥʷʝʪʩʷ  ʫʩʣʦʚʠʝ  ɮ‟ π  ʧʨʠ  ‟ π.   ɺ  ʜʘʥʥʦʡ  ʟʘʜʘʯʝ  ʥʘʯʘʣʴʥʳʝ  
ʫʩʣʦʚʠʷ  ʦʪʩʫʪʩʪʚʫʶʪ, ʘ  ʟʘʜʘʯʘ  ʧʣʦʩʢʘʷ. 

 ɺ ʩʠʣʫ  ʚʥʝʰʥʝʛʦ  ʚʦʟʜʝʡʩʪʚʠʷ  ʚʠʜʘ  (1)  ʥʘʧʨʷʞʝʥʥʦ-ʜʝʬʦʨʤʠʨʦʚʘʥʥʳʝ  

ʩʦʩʪʦʷʥʠʷ  ʧʣʘʩʪʠʥʢʠ  ʦʪ  ʢʦʦʨʜʠʥʘʪʳ ʫ ʥʝ  ʟʘʚʠʩʠʪ.  

 ɿʘʜʘʯʘ  ʩʚʦʜʠʪʩʷ  ʢ  ʨʝʰʝʥʠʶ  ʧʨʠʙʣʠʞʝʥʥʦʛʦ  ʫʨʘʚʥʝʥʠʷ  ʜʣʷ  ʧʦʧʝʨʝʯʥʦʛʦ  

ʩʤʝʱʝʥʠʷ  ὡ   ʪʦʯʝʢ  ʩʨʝʜʠʥʥʦʡ ʧʣʦʩʢʦʩʪʠ  ᾀ π  ʧʣʘʩʪʠʥʢʠ, ʥʘʭʦʜʷʱʝʡʩʷ  ʧʦʜ  

ʧʦʚʝʨʭʥʦʩʪʴʶ ,  ʧʦʣʫʯʝʥʥʦʛʦ  ʚ ʨʘʙʦʪʝ [1] 

 

 ὃ ὃ ὃ Ў ὃ Ўὡ ὖ ɮὼ ὠὸ                        (2) 

 

ʛʜʝ  ʦʧʝʨʘʪʦʨʳ  ɸ ʠ  ʨʝʘʢʮʠʷ  ʦʩʥʦʚʘʥʠʷ    ʦʧʨʝʜʝʣʷʶʪʩʷ  ʧʦ  ʬʦʨʤʫʣʘʤ ʢʘʢ  ʚ  ʨʘʙʦʪʝ [1]. 

ʊʘʢ  ʢʘʢ,  ʚ  ʧʦʩʪʘʚʣʝʥʥʦʡ  ʟʘʜʘʯʝ  ʥʘʯʘʣʴʥʳʝ  ʫʩʣʦʚʠʷ  ʦʪʩʫʪʩʪʚʫʶʪ, ʪʦ ʠʩʢʘʪʴ ʦʙʱʝʝ 

ʨʝʰʝʥʠʝ  ʫʨʘʚʥʝʥʠʷ (2) ʧʨʦʱʝ,  ʧʝʨʝʭʦʜʷ  ʢ  ʧʦʜʚʠʞʥʳʤ  ʢʦʦʨʜʠʥʘʪʘʤ, ʩʚʷʟʘʥʥʳʤ  ʩ 

ʥʝʧʦʜʚʠʞʥʦʡ  ʩʠʩʪʝʤʦʡ  ʢʦʦʨʜʠʥʘʪ  ʠʟʚʝʩʪʥʳʤ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝʤ  ɻʘʣʠʣʝʷ  ‟ ὼ ὠὸ 
ʊʦʛʜʘ  ʫʨʘʚʥʝʥʠʝ  (2)  ʧʝʨʝʭʦʜʠʪ  ʚ  ʦʙʳʢʥʦʚʝʥʥʦʝ  ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʝ  ʫʨʘʚʥʝʥʠʝ   

 

ˍὠ ὃὠ ὃ +(ὃὠ+ὃὠ  + ὃὠ  +ὃ ὠ  ɮ‟           (3) 

                                                                                                                                                                                                                                                    
ʛʜʝ 

ˍ  
ÓÈ

τ
 
ρ

Â

σ

Á

ÂÓÈ È È

ÁÁ
 

                                               

    ! ÓÈȠ       
                                          

                                                   !                                                                                        (4) 

 

   ʆʙʱʝʝ  ʨʝʰʝʥʠʝ  ʫʨʘʚʥʝʥʠʷ  (3)  ʠʱʝʤ  ʚ  ʚʠʜʝ    

                                                  

     7 7ÅØÐ ʊʏ                                                                    (5) 

 

ʛʜʝ     ‚  ʙʝʟʨʘʟʤʝʨʥʘʷ  ʯʘʩʪʦʪʘ.        

 

ɺʚʝʜʝʤ  ʙʝʟʨʘʟʤʝʨʥʳʝ  ʧʘʨʘʤʝʪʨʳ 

 

Ä Ƞ            Ä Ƞ   ̒     Ä Ƞ       È Ƞ          Ó ÓÂ                                       (6) 

 

ʍʘʨʘʢʪʝʨʠʩʪʠʯʝʩʢʦʝ  ʫʨʘʚʥʝʥʠʝ  ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ  ʫʨʘʚʥʝʥʠʷ  (3)  ʠʤʝʝʪ  ʚʠʜ: 

 

                                                ‚ ‚̱ ‚ˏ ‚˞ π                                                            (7)  

 

 ʛʜʝ  ʢʦʵʬʬʠʮʠʝʥʪʳ  ɸ,ɺ,ʉ  ʨʘʚʥʳ:  
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!
σÓÄ ρ Ö Ä υ ψÖ τÄ ρ ςÖ ψρ Ö

τρ Ö ρ Ö Ä Ä σÄ Ä ÄÈ σÄÈ τÄ ρ Ö ρ Ö È
 

 

"
σρ Ö Ä ÄÈ ρ Ö

 
ρ Ö ρ Ö Ä Ä σÄ Ä ÄÈ σÄÈ Ä ρ Ö ρ Ö È

 

 

#                                           (8) 

                                                                                                                  
 ʊʘʢ, ʜʣʷ  ‚ πȟ  ʧʨʦʠʟʚʝʜʝʥ  ʨʘʩʯʝʪ  ʢʦʨʥʝʡ   ‚ȟ‚ȟ‚  ʫʨʘʚʥʝʥʠʷ  (7),  ʜʣʷ  

ʩʣʝʜʫʶʱʠʭ  ʟʥʘʯʝʥʠʡ  ʙʝʟʨʘʟʤʝʨʥʳʭ  ʧʘʨʘʤʝʪʨʦʚ   

                            

      Ö πȢσςȠ      Ö πȢςυȠ    Ä ρȢρȠ   Ä ρȢςȠ 
                             

     πȢρ Ó πȢυȠ       ς È φ 
 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʦʙʱʝʝ  ʨʝʰʝʥʠʝ  ʥʝʦʜʥʦʨʦʜʥʦʛʦ  ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ ʫʨʘʚʥʝʥʠʷ (3)  ʨʘʚʥʦ 

                                 

 ὡoÖ =ὅ ὅὩ Ὡ ὅÃÏÓ ‚+ὅÓÉÎ ‚)]                             (9) 

 

ɸʥʘʣʦʛʠʯʥʦ, ʦʙʱʝʝ  ʨʝʰʝʥʠʝ  ʥʝʦʜʥʦʨʦʜʥʦʛʦ  ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ ʫʨʘʚʥʝʥʠʷ  (3)  ʨʘʚʥʦ   

 

     ὡ ὡoÖ ὡr , 
 

ʛʜʝ   ὡr   ʯʘʩʪʥʦʝ  ʨʝʰʝʥʠʝ  ʥʝʦʜʥʦʨʦʜʥʦʛʦ  ʫʨʘʚʥʝʥʠʷ  ʠ  ʠʱʝʪʩʷ  ʚ  ʟʘʚʠʩʠʤʦʩʪʠ  ʦʪ 

ʚʠʜʘ  ʬʫʥʢʮʠʠ  ʚʥʝʰʥʝʛʦ  ʚʦʟʜʝʡʩʪʚʠʷ. 

 ɽʩʣʠ  ʧʨʘʚʘʷ  ʯʘʩʪʴ  ʫʨʘʚʥʝʥʠʷ  (3)  ʨʘʚʥʘ  ɮ‚ Ὡא ÓÉÎ ‚                       (10)       

ʪʦ ʯʘʩʪʥʦʝ  ʨʝʰʝʥʠʝ  ʫʨʘʚʥʝʥʠʷ  (3)  ʠʱʝʪʩʷ  ʚ  ʚʠʜʝ  

                                

  ὡ Ὡא  !ÓÉὲ ‚ ὄÃÏÓɼʊ                                               (11)              

 

ʇʦʜʩʪʘʚʣʷʷ  ʚʳʨʘʞʝʥʠʝ  ὡr   ʚ  ʫʨʘʚʥʝʥʠʝ  (3), ʧʦʣʫʯʠʤ 

                               

    7r Å
א
ÓÉÎɼʊ

א
ÃÏÓɼʊ                                    (12)                            

 

ʛʜʝ Á א ɻ φɻɼ+ɼ א ɼ σɻ ɼ א  ɻ ɼ     ɻא

      Â ɼτאɻ ɻ ɼ א ɼ σɻ ςאɻ א  

                        

א                          τρ Ö Ä Ä σÄ Ä ÄÈ σÄÈ  

                        τÄ ρ Ö σÖÈ ρφρ Ö ϽσÄ ςÄ                      (13)                                                          

א                                   Ä υ ψÖ τÄ ρ ςÖ ψρ Ö  

א                                   Ä ÄÈ 

א                                    
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ʆʙʱʝʝ  ʨʝʰʝʥʠʝ  ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ  ʫʨʘʚʥʝʥʠʷ  (3)  ʠʤʝʝʪ  ʚʠʜ   

 

ὡ ὅ ὅὩ Ὡ ὅÓÉÎ ‚+ὅÃÏÓ ‚)] + 
א
ὥίὭὲ‚ ὦὧέί‚     (14)      

 

ɼʣʷ  ʦʧʨʝʜʝʣʝʥʠʷ  ʧʦʩʪʦʷʥʥʳʭ   ˞ ʚʦʩʧʦʣʴʟʫʝʤʩʷ  ʛʨʘʥʠʯʥʳʤʠ  ʫʩʣʦʚʠʷʤʠ ʜʣʷ  ʩʣʫʯʘʷ  

ὠ ὥ,  ʢʦʪʦʨʳʝ  ʠʤʝʶʪ ʚʠʜ   = π                ‚ π                                     (15) 

 

ʠ, ʢʨʦʤʝ  ʪʦʛʦ, ʜʦʣʞʥʳ  ʚʳʧʦʣʥʷʪʩʷ  ʥʝʨʘʚʝʥʩʪʚʘ  

 

                                    ȿὡȿ ЊȠ           Њ                                                                 (16)  

                                           

ʇʦʜʩʪʘʚʣʷʷ     ʦʙʱʝʝ   ʨʝʰʝʥʠʝ  ʥʝʦʜʥʦʨʦʜʥʦʛʦ  ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ  ʫʨʘʚʥʝʥʠʷ  (14) ʚ  

ʛʨʘʥʠʯʥʳʝ  ʫʩʣʦʚʠʷ   (15),  ʧʦʣʫʯʠʤ  

 

                                  ˞ ˞ ˞ ˞
א

   

 

                                  ὅ ὅ ὅ
א

                                                             (17)      

                              

                               ὅ ςὅ   ὅ
א

 

                              ὅ ς σ  ὅ  σ  ὅ
א

     

 

ʈʝʰʘʷ   ʩʠʩʪʝʤʫ   ʘʣʛʝʙʨʘʠʯʝʩʢʠʭ  ʫʨʘʚʥʝʥʠʡ  ʦʪʥʦʩʠʪʝʣʴʥʦ  ˞ȟὮ ρȟτȟ 
ʥʘʭʦʜʠʤ  

     ˞
א   

     ˞
א

 

     ὅ
א

                                                                                    

     #
א

 Ͻ+                                                                                                                 (18) 

 

ʛʜʝ     ὑ     σ   ς  Ͻ σ 
                                                                                                                                        

                                                                                                                                                     (19)    

                     

    ὑ ὦ ὥ  σ   ὥς     
 

ʊʘʢʠʤ  ʦʙʨʘʟʦʤ, ʨʝʰʝʥʠʝ  ʟʘʜʘʯʠ  ʦ  ʢʦʣʝʙʘʥʠʡ  ʙʝʩʢʦʥʝʯʥʦʡ  ʫʧʨʫʛʦʡ  ʧʣʘʩʪʠʥʢʠ, 

ʥʘʭʦʜʷʱʝʡʩʷ  ʧʦʜ  ʧʦʚʝʨʭʥʦʩʪʴʶ,   ʧʨʠ  ʚʦʟʜʝʡʩʪʚʠʠ  ʧʦʜʚʠʞʥʦʡ  ʥʘʛʨʫʟʢʠ   ʠʤʝʝʪ ʚʠʜ: 

ὡ
א

Á Â

ὑὦ  ς ὑ   ς  ὑ ὦ ὥ

ὑ  ς
 

 

 + Ὡ     (20)   
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ɸʈʅɸʋʃʓ ʊתʈɼɽɻɯ ʉʊɸʎʀʆʅɸʈ ɽʄɽʉ ʂתʐ  ᴄʉɽʈɯʅɽʅ ʊʋʓʅɼɸנɸʅ, ɾɽʈ 

 ɸʅ  ʐɽʂʉɯɿ ʉɽʈʇɯʄɼɯ ʇʃɸʉʊʀʅɸ ʊɽʈɹɽʃɯʉɯʅפɸɹɸʊʓ ɸʉʊʓʅɼɸ ʆʈʅɸʃɸʉפ

ʄɸʊɽʄɸʊʀʂɸʃʓפ ʄʆɼɽʃʔɼɽʋ  

            ɸ.ɹ.ɼʞʘʥʤʫʣʜʘʝʚʘ
1
, ʪʝʭʥʠʢʘ סʳʣʳʤʜʘʨʳʥʳש ʤʘʛʠʩʪʨʽ, ʜʦʢʪʦʨʘʥʪ, 

   ɸ.ʂ.ʉʤʘʭʘʥʦʚʘ
2
, ʤʘʪʝʤʘʪʠʢʘ סʳʣʳʤʜʘʨʳʥʳש ʤʘʛʠʩʪʨʽ, ʦץʳʪʫʰʳ, 

   ɹ.ɼ.ɼʞʘʥʤʫʣʜʘʝʚ
2
, ʪʝʭʥʠʢʘ סʳʣʳʤʜʘʨʳʥʳש ʜʦʢʪʦʨʳ, ʧʨʦʬʝʩʩʦʨ 

1
ʃ.ʅ.ɻʫʤʠʣʝʚ ʘʪʳʥʜʘϤʳ ɽʫʨʘʟʠʷ ϰʣʪʪʳϨ ʫʥʠʚʝʨʩʠʪʝʪʽ 

2
ϧʦʨϨʳʪ ɸʪʘ ʘʪʳʥʜʘϤʳ ϧʳʟʳʣʦʨʜʘ ʫʥʠʚʝʨʩʠʪʝʪʽ, 

ϧʘʟʘϨʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳ 

 
ɸשʜʘʪʧʘ. ɹײʣ סʳʣʳʤʠ ʤʘץʘʣʘʜʘ ʘʨʥʘʫʣʳ ʪװʨʜʝʛʽ ʩʪʘʮʠʦʥʘʨ ʝʤʝʩ ʢװʰʪʽש 

ʜʝʬʦʨʤʘʮʠʷʣʘʥʘʪʳʥ ʦʨʪʘ ץʘʙʘʪʳ ʘʩʪʳʥʜʘ ʦʨʥʘʣʘʩץʘʥ ʰʝʢʩʽʟ ʩʝʨʧʽʤʜʽ ʧʣʘʩʪʠʥʘʥʳש ʪʝʨʙʝʣʽʩʽʥʝ 

ᴅʩʝʨʽ ʟʝʨʪʪʝʣʝʜʽ. ɹʝʨʽʣʛʝʥ ʝʩʝʧʪʽש ʞʘʣʧʳ ʰʝʰʽʤʽ ʢʝשʽʥʝʥ ʙʝʣʛʽʣʽ ʤʘʪʝʤʘʪʠʢʘʣʳץ ʪװʨʣʝʥʜʽʨʫʣʝʨ 

ʤʝʥ ᴅʜʽʩʪʝʨʜʽ ץʦʣʜʘʥʫ ʘʨץʳʣʳ ʪʘʙʳʣʜʳ.  

 ɹײʣ ʝʩʝʧ [1] ʞײʤʳʩʪʘ ʘʣʳʥסʘʥ ʧʣʘʩʪʠʥʘʥʳש ʦʨʪʘ ʞʘʟʳץʪʳסʳ ʥװʢʪʝʣʝʨʽʥʽש ʪʽʢ ʳסʳʩʫʳ װʰʽʥ 

ʘʣʳʥסʘʥ ʞʫʳץ ʠʥʪʝʛʨʦ-ʜʠʬʬʝʨʝʥʮʠʘʣʜʳץ  ʪʝשʜʝʫʜʽ ʰʝʰʫʛʝ ᴅʢʝʣʝʜʽ. ɾʳʣʞʳʤʘʡʪʳʥ ʢʦʦʨʜʠʥʘʪʪʘʨ 

ʞװʡʝʩʽʤʝʥ ɻʘʣʠʣʝʡ ʪװʨʣʝʥʜʽʨʫʽ ʘʨץʳʣʳ ʙʘʡʣʘʥʳʩץʘʥ ʞʳʣʞʳʤʘʣʳ ʢʦʦʨʜʠʥʘʪʪʘʨ ʞװʡʝʩʽʥʝ ʢᴇʰʫ 

ʘʨץʳʣʳ, ʪᴇʨʪʽʥʰʽ ʨʝʪʪʽ ʢᴅʜʽʤʛʽ ʜʠʬʬʝʨʝʥʮʠʘʣʜʳץ ʪʝשʜʝʫ ʘʣʳʥʘʜʳ. ɸʨʳ ץʘʨʘʡ, ᴇʣʰʝʤʩʽʟ 

ʧʘʨʘʤʝʪʨʣʝʨʜʽ ʝʥʛʽʟʫ ʘʨץʳʣʳ ʘʣʳʥסʘʥ ʩʠʧʘʪʪʘʤʘʣʳץ ʪʝשʜʝʫʜʽש ʪװʙʽʨʣʝʨʽ ʝʥʛʽʟʽʣʛʝʥ ᴇʣʰʝʤʩʽʟ 

ʧʘʨʘʤʝʪʨʣʝʨʜʽש ʢʝʡʙʽʨ ʥʘץʪʳ ʤᴅʥʜʝʨʽ װʰʽʥ ʝʩʝʧʪʝʣʝʜʽ. ɽʥʛʽʟʽʣʛʝʥ ᴇʣʰʝʤʩʽʟ ʧʘʨʘʤʝʪʨʣʝʨ ʧʣʘʩʪʠʥʘ 

ʤʘʪʝʨʠʘʣʳʥʳש ʬʠʟʠʢʘ-ʤʘʪʝʤʘʪʠʢʘʣʳץ ץʘʩʠʝʪʪʝʨʽʥ ʞᴅʥʝ ʞʦסʘʨסʳ ץʘʙʘʪ ʧʝʥ ʥʝʛʽʟʜʽש ʨʝʦʣʦʛʠʷʩʳʥ 

ʝʩʢʝʨʝʜʽ.  
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 ʊᴇʨʪʽʥʰʽ ʨʝʪʪʽ ʢᴅʜʽʤʛʽ ʜʠʬʬʝʨʝʥʮʠʘʣʜʳץ ʪʝשʜʝʫʜʽש ʞʘʣʧʳ ʰʝʰʽʤʽ, ʩᴅʡʢʝʩ ʙʽʨʪʝʢʪʽ 

ʪʝשʜʝʫʜʽש ʞʘʣʧʳ ʰʝʰʽʤʽ ʤʝʥ ʙʝʨʽʣʛʝʥ ʜʠʬʬʝʨʝʥʮʠʘʣʜʳץ ʪʝשʜʝʫʜʽש ʜʝʨʙʝʩ ʰʝʰʽʤʽʥʽץ שʦʩʳʥʜʳʩʳ 

ʪװʨʽʥʜʝ ʪʘʙʳʣסʘʥ. ɹײʣ ʞʘסʜʘʡʜʘ, ʙʝʨʽʣʛʝʥ ʪʝשʜʝʫʜʽש ʜʝʨʙʝʩ ʰʝʰʽʤʽ ʩʳʨʪץʳ ʢװʰʪʽש ʪװʨʽʥʝ 

ʙʘʡʣʘʥʳʩʪʳ, ʪʘשʜʘʫ ᴅʜʽʩʽʤʝʥ ʪʘʙʳʣʘʜʳ. ɸʨʳ ץʘʨʘʡ, ʰʝʢʘʨʘʣʳץ ʰʘʨʪʪʘʨʜʳ ʧʘʡʜʘʣʘʥʳʧ, ʰʝʢʩʽʟ 

ʩʝʨʧʽʤʜʽ ʧʣʘʩʪʠʥʘʥʳש ʪʝʨʙʝʣʽʩʽ ʪʫʨʘʣʳ ʝʩʝʧʪʽש ʰʝʰʽʤʽ ʪʘʙʳʣʘʜʳ. ʇʣʘʩʪʠʥʘʥʳש ʦʨʪʘ ʞʘʟʳץʪʳסʳ 

ʥװʢʪʝʣʝʨʽʥʽש ʪʽʢ ʳסʳʩʫʳ װʰʽʥ ʘʣʳʥסʘʥ ᴇʨʥʝʢʪʽש ʧʨʘʢʪʠʢʘʣʳץ ʤʘשʳʟʳ װʣʢʝʥ.  

ʂʽʣʪ ʩᴇʟʜʝʨ: ʥʝʛʽʟʜʽש ʢʝʨʽ ᴅʩʝʨʽ, ʞʳʣʞʳʤʘʣʳ ʢװʰʪʽʢ ᴅʩʝʨ, ɻʘʣʠʣʝʡ ʪװʨʣʝʥʜʽʨʫʽ, 

ʞʳʣʞʳʤʘʣʳ ʢʦʦʨʜʠʥʘʪʪʘʨ ʞװʡʝʩʽ, ʩʝʨʧʽʤʜʽʣʽʢ, ᴇʣʰʝʤʩʽʟ ʧʘʨʘʤʝʪʨʣʝʨ, ʩʠʧʘʪʪʘʤʘʣʳץ 

ʪʝשʜʝʫ,ʰʝʢʘʨʘʣʳץ ʰʘʨʪʪʘʨ,  ʨʝʦʣʦʛʠʷ, ʪʘשʜʘʫ ᴅʜʽʩʽ.  
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Annotation. This article investigates the influence of a non-stationary load of a special kind on 

the oscillation of an infinite elastic plate located under the surface of a deformable medium. The general 

solution of the problem is obtained using widely known mathematical methods and techniques. 

The problem reduces to solving the approximate integro-differential equation obtained in [1], for the 

transverse displacement  ὡ , points of the median plane. With the transition to moving coordinates 

associated with the fixed coordinate system by the Galileo transformation, we obtain an ordinary fourth-

order differential equation. With the introduction of dimensionless parameters and solving the 

characteristic equation, the results of calculating the roots for specific values of dimensionless parameters 

are obtained. The dimensionless parameters introduced take into account the physicomechanical 

properties of the plate material, the rheology of the base and top layer. 

 The general solution of an ordinary fourth-order differential equation is obtained as the sum of the 

general solution of the corresponding homogeneous equation and the particular solution of this 

inhomogeneous differential equation. Moreover, a particular solution to this equation was found by the 

selection method, taking into account the type of external influence. 

 Further, using the boundary conditions, we find a solution to the problem of oscillations of an 

infinite elastic plate located under the surface of a deformable medium under the influence of a load of a 

special kind. The obtained analytical expression of lateral displacement for points of the median plane is 

of great practical importance. 

Keywords: base reaction, moving load, Galileo transform, moving coordinate system, elasticity, 

dimensionless parameters, characteristic equation, boundary conditions, rheology, selection method. 
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ʂʳʟʳʣʦʨʜʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʂʦʨʢʳʪ ɸʪʘ, ʈʝʩʧʫʙʣʠʢʘ ʂʘʟʘʭʩʪʘʥ  

 
ɸʥʥʦʪʘʮʠʷ. ʀʟʫʯʘʝʪʩʷ ʫʩʪʦʡʯʠʚʦʩʪʴ ʦʙʣʘʯʥʳʭ ʩʢʦʧʣʝʥʠʡ ʛʘʟʦʧʳʣʝʚʳʭ ʯʘʩʪʠʮʚ ʧʦʣʝ 

ʜʚʦʡʥʳʭ ʟʚʝʟʜʥʳʭ ʩʠʩʪʝʤ. ɺ ʢʘʯʝʩʪʚʝ ʜʠʥʘʤʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʬʦʪʦʛʨʘʚʠʪʘʮʠʦʥʥʘʷ 

ʦʛʨʘʥʠʯʝʥʥʘʷ ʟʘʜʘʯʘ ʪʨʝʭ ʪʝʣ ʩ ʜʚʫʤʷ ʠʟʣʫʯʘʶʱʠʤʠ ʤʘʩʩʘʤʠ. ʀʩʩʣʝʜʫʝʪʩʷ ʫʩʪʦʡʯʠʚʦʩʪʴ 

ʢʦʣʣʠʥʝʘʨʥʳʭ ʪʦʯʝʢ ʣʠʙʨʘʮʠʠ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʟʘʜʘʯʝ ʚ ʥʝʣʠʥʝʡʥʦʡ ʧʦʩʪʘʥʦʚʢʝ. ɺʦʧʨʦʩ ʦʙ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʵʪʠʭ ʪʦʯʝʢ ʩʚʦʜʠʪʩʷ ʢ ʟʘʜʘʯʝ ʦʙ ʫʩʪʦʡʯʠʚʦʩʪʠ ʧʦʣʦʞʝʥʠʡ ʨʘʚʥʦʚʝʩʠʷ ʘʚʪʦʥʦʤʥʦʡ 

ʛʘʤʠʣʴʪʦʥʦʚʦʡ ʩʠʩʪʝʤʳ ʥʝʣʠʥʝʡʥʳʭ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ  ʰʝʩʪʦʛʦ ʧʦʨʷʜʢʘ. 

ʀʩʧʦʣʴʟʫʝʪʩʷ ʥʦʨʤʘʣʴʥʘʷ ʬʦʨʤʘ ɹʠʨʛʦʬʘ, ʧʨʠʤʝʥʷʝʪʩʷ ʪʝʦʨʝʤʘ ɸʨʥʦʣʴʜʘ-ʄʦʟʝʨʘ. 

ʅʦʨʤʘʣʠʟʦʚʘʥʥʳʡ ʛʘʤʠʣʴʪʦʥʠʘʥ 2
H

 ʥʝ ʷʚʣʷʝʪʩʷ ʟʥʘʢʦʦʧʨʝʜʝʣʝʥʥʦʡ ʬʫʥʢʮʠʝʡ, ʘ ʢʦʨʥʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʯʝʩʢʦʛʦ ʫʨʘʚʥʝʥʠʷ ʩʠʩʪʝʤʳ ʯʠʩʪʦ ʤʥʠʤʳʝ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʠʟ ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʣʠʥʝʡʥʦʡ ʩʠʩʪʝʤʳ ʥʝ ʩʣʝʜʫʝʪ ʫʩʪʦʡʯʠʚʦʩʪʴ ʧʦʣʥʦʡ ʩʠʩʪʝʤʳ.ʇʦ ʪʝʦʨʝʤʝ ɸʨʥʦʣʴʜʘ - ʄʦʟʝʨʘ 

ʜʦʢʘʟʘʥʦ, ʯʪʦ ʧʨʠ ʨʝʟʦʥʘʥʩʝ ʪʨʝʪʴʝʛʦ ʧʦʨʷʜʢʘ  ʠʟ ʦʙʣʘʩʪʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʚ ʧʝʨʚʦʤ ʧʨʠʙʣʠʞʝʥʠʠ 

ʢʦʣʣʠʥʝʘʨʥʳʝ ʪʦʯʢʠ ʥʝʫʩʪʦʡʯʠʚʳ.ʇʨʦʚʝʨʷʷ ʩ ʧʦʤʦʱʴʶ ʯʠʩʣʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʚʳʧʦʣʥʠʤʦʩʪʴ 

ʥʝʨʘʚʝʥʩʪʚʘ 
04 ¸D

 ʫʙʝʞʜʘʝʤʩʷ, ʯʪʦ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʬʦʪʦʛʨʘʚʠʪʘʮʠʦʥʥʦʡ ʟʘʜʘʯʝ ʪʨʝʭ ʪʝʣ 

ʢʦʣʣʠʥʝʘʨʥʳʝ ʣʠʙʨʘʮʠʠ ʫʩʪʦʡʯʠʚʳ ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ (ʚ ʩʤʳʩʣʝ ʤʝʨʳ ʃʝʙʝʛʘ) ʥʘʯʘʣʴʥʳʭ ʫʩʣʦʚʠʡ 

ʠ ʬʦʨʤʘʣʴʥʦ ʫʩʪʦʡʯʠʚʳ. ɽʩʣʠ ʵʪʠ ʪʦʯʢʠ ʫʩʪʦʡʯʠʚʳ ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʥʘʯʘʣʴʥʳʭ ʫʩʣʦʚʠʡ, ʪʦ 

ʜʚʠʞʝʥʠʝ ʯʘʩʪʠʮʳ ʚʙʣʠʟʠ ʵʪʠʭ ʪʦʯʝʢ ʙʫʜʝʪ ʫʩʣʦʚʥʦ-ʧʝʨʠʦʜʠʯʝʩʢʠʤ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩ 

ʚʝʨʦʷʪʥʦʩʪʴʶ, ʙʣʠʟʢʦʡ ʢ ʝʜʠʥʠʮʝ, ʢʦʣʣʠʥʝʘʨʥʳʝ ʪʦʯʢʠ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʟʘʜʘʯʝ ʫʩʪʦʡʯʠʚʳ. 

ʅʘʣʠʯʠʝ ʬʦʨʤʘʣʴʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʯʘʩʪʠʮʳ ʜʦʩʪʘʪʦʯʥʦ ʜʦʣʛʦ ʙʫʜʫʪ ʥʘʭʦʜʠʪʴʩʷ 

ʚʙʣʠʟʠ ʫʩʪʦʡʯʠʚʳʭ ʪʦʯʝʢ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʦʣʣʠʥʝʘʨʥʳʝ ʪʦʯʢʠ, ʣʠʙʨʘʮʠʷ, ʬʦʪʦʛʨʘʚʠʪʘʮʠʷ, ʯʘʩʪʠʮʘ, ʩʢʦʧʣʝʥʠʝ, 

ʫʩʪʦʡʯʠʚʦʩʪʴ, ʨʝʟʦʥʘʥʩ, ʛʘʤʠʣʴʪʦʥʠʘʥ.  

 

 

1.ɺʚʝʜʝʥʠʝ. ɺ ʬʦʪʦʛʨʘʚʠʪʘʮʠʦʥʥʦʡ ʥʝʙʝʩʥʦʡ ʤʝʭʘʥʠʢʝ ʥʘʨʷʜʫ ʩ ʩʠʣʘʤʠ 

ʛʨʘʚʠʪʘʮʠʠ gF  ʫʯʠʪʳʚʘʝʪʩʷ ʨʝʧʫʣʴʩʠʚʥʘʷ ʩʠʣʘ ʩʚʝʪʦʚʦʛʦ ʜʘʚʣʝʥʠʷ pF , ʠʩʭʦʜʷʱʷʷ ʦʪ 

ʠʟʣʫʯʘʶʱʝʛʦ ʪʝʣʘ (ʟʚʝʟʜʳ) [1,2]. ʉʠʣʘ ʩʚʝʪʦʚʦʛʦ ʜʘʚʣʝʥʠʷ pF  ʥʘʧʨʘʚʣʝʥʘ 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʘ ʛʨʘʚʠʪʘʮʠʦʥʥʦʡ ʩʠʣʝ gF  ʠ ʠʟʤʝʥʷʝʪʩʷ ʩ ʨʘʩʩʪʦʷʥʠʝʤ ʧʦ ʪʦʤʫ ʞʝ ʟʘʢʦʥʫ. 

ʊʦʛʜʘ ʨʝʟʫʣʴʪʠʨʫʶʱʫʶ ʩʠʣʫ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʨʘʟʥʦʩʪʴ  
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ʛʜʝ q ʥʘʟʳʚʘʝʪʩʷ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʨʝʜʫʢʮʠʠ ʤʘʩʩʳ ʠʟʣʫʯʘʶʱʝʛʦ ʪʝʣʘ,fM ï 

ʛʨʘʚʠʪʘʮʠʦʥʥʳʡ ʧʘʨʘʤʝʪʨ ʟʚʝʟʜʳ, G - ʤʦʱʥʦʩʪʴ ʠʩʪʦʯʥʠʢʘ ʠʟʣʫʯʝʥʠʷ, A ï ʧʘʨʫʩʥʦʩʪʴ 

ʯʘʩʪʠʮʳ, Ů - ʢʦʵʬʬʠʮʠʝʥʪ ʦʪʨʘʞʝʥʠʷ ʩʚʝʪʘ. ʇʨʠ 0>q  ʧʨʝʦʙʣʘʜʘʝʪ ʛʨʘʚʠʪʘʮʠʷ, ʧʨʠ 

0<q  ʩʠʣʘ ʩʚʝʪʦʚʦʛʦ ʜʘʚʣʝʥʠʷ, ʘ ʢʦʛʜʘ 1=q  ʜʝʡʩʪʚʫʝʪ ʪʦʣʴʢʦ ʛʨʘʚʠʪʘʮʠʦʥʥʦʝ ʧʦʣʝ. ʇʨʠ 

ʚʩʝʭ ʟʥʘʯʝʥʠʷʭ 0̧q  ʩʫʱʝʩʪʚʫʝʪ ʬʦʪʦʛʨʘʚʠʪʘʮʠʦʥʥʦʝ ʧʦʣʝ. 
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2. ɿʘʜʘʯʘ ʦʙ ʫʩʪʦʡʯʠʚʦʩʪʠ ʧʦ ʃʷʧʫʥʦʚʫ. ɺ ʟʘʜʘʯʝ ʨʝʘʣʠʟʫʶʪʩʷ ʨʝʟʦʥʘʥʩʳ 

ʪʨʝʪʴʝʛʦ ʠ ʯʝʪʚʝʨʪʦʛʦ ʧʦʨʷʜʢʦʚ; ʜʣʷ ʨʝʟʦʥʘʥʩʦʚ ʪʨʝʪʴʝʛʦ ʧʦʨʷʜʢʘ ʨʝʟʦʥʘʥʩʥʳʝ ʟʥʘʯʝʥʠʷ 

ʧʘʨʘʤʝʪʨʘ a ʠʤʝʶʪ ʚʠʜ ,108/1455108/41 °=*°a  ʜʣʷ ʨʝʟʦʥʘʥʩʦʚ ʯʝʪʚʝʨʪʦʛʦ ʧʦʨʷʜʢʘ 

209/)56068( °=°a . ʂʘʢ ʠ ʦʞʠʜʘʣʦʩʴ, ʨʝʟʦʥʘʥʩ ʪʨʝʪʴʝʛʦ ʧʦʨʷʜʢʘ ʧʨʠʚʦʜʠʪ [3] ʢ 

ʥʝʫʩʪʦʡʯʠʚʦʩʪʠ ʢʦʣʣʠʥʝʘʨʥʳʭ ʪʦʯʝʢ ʣʠʙʨʘʮʠʠ. 

ɺ ʨʘʙʦʪʝ [4] ʧʦʢʘʟʳʚʘʝʪʩʷ, ʯʪʦ ʧʨʠ ʨʝʟʦʥʘʥʩʝ ʯʝʪʚʝʨʪʦʛʦ ʧʦʨʷʜʢʘ ʢʦʣʣʠʥʝʘʨʥʳʝ 

ʪʦʯʢʠ ʤʦʛʫʪ ʙʳʪʴ ʫʩʪʦʡʯʠʚʳ ʧʦ ʃʷʧʫʥʦʚʫ. ʇʨʠ ʵʪʦʤ ʠʩʧʦʣʴʟʫʝʪʩʷ ʠʚʘʨʠʘʥʪʥʘʷ 

ʥʦʨʤʘʣʴʥʘʷ ʬʦʨʤʘ ʠ ʪʝʦʨʝʤʘ ʄʘʨʢʝʝʚʘ [5].  

ʅʠʞʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢʦʣʣʠʥʝʘʨʥʳʭ ʪʦʯʝʢ ʣʠʙʨʘʮʠʠʚ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʟʘʜʘʯʝ ʚ ʥʝʣʠʥʝʡʥʦʡ ʧʦʩʪʘʥʦʚʢʝ. ʀʩʧʦʣʴʟʫʝʪʩʷ ʥʦʨʤʘʣʴʥʘʷ ʬʦʨʤʘ 

ɹʠʨʛʦʬʘ, ʧʨʠʤʝʥʷʝʪʩʷ ʪʝʦʨʝʤʘ ɸʨʥʦʣʴʜʘ-ʄʦʟʝʨʘ (ʩʤ.[5]).  

 

3. ʋʩʪʦʡʯʠʚʦʩʪʴ ʢʦʣʣʠʥʝʘʨʥʳʭ ʪʦʯʝʢ ʣʠʙʨʘʮʠʠ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ 

ʟʘʜʘʯʝ.ʆʛʨʘʥʠʯʝʥʥʘʷ ʟʘʜʘʯʘ ʪʨʝʭ ʪʝʣ ʚ ʬʦʪʦʛʨʘʚʠʪʘʮʠʦʥʥʦʡ ʧʦʩʪʘʥʦʚʢʝ ʨʘʩʩʤʦʪʨʝʥʘ ʚ 

ʨʘʙʦʪʝ [2] ʠ ʚʧʝʨʚʳʝ ʜʦʢʘʟʘʥʦ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʥʝʦʙʭʦʜʠʤʳʭ ʫʩʣʦʚʠʡ ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʚʥʫʪʨʝʥʥʠʭ ʢʦʣʣʠʥʝʘʨʥʳʭ ʪʦʯʝʢ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʧʨʷʤʦʡ, ʩʦʝʜʠʥʷʶʱʝʡ ʦʩʥʦʚʥʳʝ 

ʪʝʣʘ.ʈʷʜ ʨʘʙʦʪ [6-8]ʙʳʣ ʧʦʩʚʷʱʝʥ ʜʘʣʴʥʝʡʰʝʤʫ ʠʩʩʣʝʜʦʚʘʥʠʶ ʢʦʣʣʠʥʝʘʨʥʳʭ ʪʦʯʝʢ ʚ 

ʧʣʦʩʢʦʡ ʟʘʜʘʯʝ. ɺ ʨʘʙʦʪʘʭ [9-15] ʙʳʣʠ ʧʦʜʨʦʙʥʦ ʠʟʫʯʝʥʳ ʪʨʝʫʛʦʣʴʥʳʝ ʠ ʢʦʤʧʣʘʥʘʨʥʳʝ 

ʪʦʯʢʠ ʣʠʙʨʘʮʠʠ ʚ ʬʦʪʦʛʨʘʚʠʪʘʮʠʦʥʥʦʡ ʧʦʩʪʘʥʦʚʢʝ. ɺʦʧʨʦʩ ʦʙ ʫʩʪʦʡʯʠʚʦʩʪʠ ʠʩʩʣʝʜʫʝʤʳʭ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʢʦʣʣʠʥʝʘʨʥʳʭ ʪʦʯʝʢ ʩʚʦʜʠʪʩʷ ʢ ʟʘʜʘʯʝ ʦʙ ʫʩʪʦʡʯʠʚʦʩʪʠ ʧʦʣʦʞʝʥʠʡ 

ʨʘʚʥʦʚʝʩʠʷ ʘʚʪʦʥʦʤʥʦʡ ʛʘʤʠʣʴʪʦʥʦʚʦʡ ʩʠʩʪʝʤʳʩ ʪʨʝʤʷ ʩʪʝʧʝʥʷʤʠ ʩʚʦʙʦʜʳ, 

ʦʧʠʩʳʚʘʝʤʦʡʥʝʣʠʥʝʡʥʳʤʠ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʤʠ ʫʨʘʚʥʝʥʠʷʤʠ  ʰʝʩʪʦʛʦ ʧʦʨʷʜʢʘ. ʂʘʢ 

ʠʟʚʝʩʪʥʦ [5], ʟʜʝʩʴ ʠʤʝʝʤ ʩʣʫʯʘʡ, ʢʦʛʜʘ ʛʘʤʠʣʴʪʦʥʠʘʥ
2

H  ʥʝ ʷʚʣʷʝʪʩʷ ʟʥʘʢʦʦʧʨʝʜʝʣʝʥʥʦʡ 

ʬʫʥʢʮʠʝʡ, ʘ ʭʘʨʘʢʪʝʨʠʩʪʠʯʝʩʢʦʝ ʫʨʘʚʥʝʥʠʝ ʩʠʩʪʝʤʳ ʥʝ ʠʤʝʝʪ ʢʦʨʥʝʡ ʩ ʥʝʥʫʣʝʚʦʡ 

ʚʝʱʝʩʪʚʝʥʥʦʡ ʯʘʩʪʴʶ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʠʟ ʫʩʪʦʡʯʠʚʦʩʪʠ ʣʠʥʝʡʥʦʡ ʩʠʩʪʝʤʳ ʥʝ ʩʣʝʜʫʝʪ 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʧʦʣʥʦʡ ʩʠʩʪʝʤʳ. ɻʘʤʠʣʴʪʦʥʠʘʥ 2H ʧʨʠʚʦʜʠʤ ʢ ʥʦʨʤʘʣʴʥʦʡ ʬʦʨʤʝ ʚ ʚʠʜʝ 

.3322112 rrrK www +-=                                                                  (2) 

ʉʪʨʫʢʪʫʨʘ ʥʦʨʤʘʣʴʥʳʭ ʬʦʨʤ 3H  ʠ 4H  ʟʘʚʠʩʠʪ ʦʪ ʚʠʜʘ ʨʝʟʦʥʘʥʩʥʦʛʦ ʩʦʦʪʥʦʰʝʥʠʷ 

0332211 =++ www kkk , ( )4321 ¢++ kkk  ,                                                 (3 ) 

ʛʜʝ ʯʘʩʪʦʪʳ ʛʣʘʚʥʳʭ ʢʦʣʝʙʘʥʠʡ iw  ʜʣʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʪʦʯʝʢ ʣʠʙʨʘʮʠʠ ʨʘʚʥʳ 
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ʥʠʛʜʝ ʚ ʥʫʣʴ ʥʝ ʦʙʨʘʱʘʝʪʩʷ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ ʧʦ ʪʝʦʨʝʤʝ ɸʨʥʦʣʴʜʘ - ʄʦʟʝʨʘ ʧʨʠ ʨʝʟʦʥʘʥʩʝ 

ʪʨʝʪʴʝʛʦ ʧʦʨʷʜʢʘ  ʠʟ ʦʙʣʘʩʪʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʚ ʧʝʨʚʦʤ ʧʨʠʙʣʠʞʝʥʠʠ ʢʦʣʣʠʥʝʘʨʥʳʝ 

ʪʦʯʢʠʥʝʫʩʪʦʡʯʠʚʳ.  

ʇʨʠ ʥʘʣʠʯʠʠ ʚ ʩʠʩʪʝʤʝ ʨʝʟʦʥʘʥʩʘ ʯʝʪʚʝʨʪʦʛʦ ʧʦʨʷʜʢʘ,  ʩ ʧʦʤʦʱʴʶ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ 

ɹʠʨʢʛʦʬʘ ʚ ʠʩʭʦʜʥʦʤ ʛʘʤʠʣʴʪʦʥʠʘʥʝ ʫʥʠʯʪʦʞʠʤ ʯʣʝʥʳ ʪʨʝʪʴʝʡ ʩʪʝʧʝʥʠ. 
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ʇʨʦʚʝʨʷʷ ʩ ʧʦʤʦʱʴʶ ʯʠʩʣʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʚʳʧʦʣʥʠʤʦʩʪʴ ʥʝʨʘʚʝʥʩʪʚʘ 04 ¸D  

ʫʙʝʞʜʘʝʤʩʷ, ʯʪʦ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʬʦʪʦʛʨʘʚʠʪʘʮʠʦʥʥʦʡ ʟʘʜʘʯʝ ʪʨʝʭ ʪʝʣ ʢʦʣʣʠʥʝʘʨʥʳʝ 

ʪʦʯʢʠ ʣʠʴʨʘʮʠʠ ʫʩʪʦʡʯʠʚʳ ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ (ʚ ʩʤʳʩʣʝ ʤʝʨʳ ʃʝʙʝʛʘ) ʥʘʯʘʣʴʥʳʭ ʫʩʣʦʚʠʡ 

(ʢʨʦʤʝ ʟʥʘʯʝʥʠʡ, ʦʪʚʝʯʘʶʱʠʭ ʚʥʫʪʨʝʥʥʠʤ ʨʝʟʦʥʘʥʩʘʤ ʪʨʝʪʴʝʛʦ  ʠ ʯʝʪʚʝʨʪʦʛʦ,ʧʦʨʷʜʢʦʚ) ʠʟ 

ʦʙʣʘʩʪʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʚ ʣʠʥʝʡʥʦʤ ʧʨʠʙʣʠʞʝʥʠʠ ʠ ʬʦʨʤʘʣʴʥʦ ʫʩʪʦʡʯʠʚʳ.  

4. ɿʘʢʣʶʯʝʥʠʝ. ɽʩʣʠ ʢʦʣʣʠʥʝʘʨʥʳʝ ʪʦʯʢʠ ʣʠʙʨʘʮʠʠ ʫʩʪʦʡʯʠʚʳ ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ 

ʥʘʯʘʣʴʥʳʭ ʫʩʣʦʚʠʡ, ʪʦ ʜʚʠʞʝʥʠʝ ʯʘʩʪʠʮʳ  ʚʙʣʠʟʠ ʵʪʠʭ ʪʦʯʝʢ ʙʫʜʝʪ ʫʩʣʦʚʥʦ-

ʧʝʨʠʦʜʠʯʝʩʢʠʤ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩ ʚʝʨʦʷʪʥʦʩʪʴʶ, ʙʣʠʟʢʦʡ ʢ ʝʜʠʥʠʮʝ, ʢʦʣʣʠʥʝʘʨʥʳʝ ʪʦʯʢʠ 

ʣʠʙʨʘʮʠʠ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʟʘʜʘʯʝ ʫʩʪʦʡʯʠʚʳ. ʅʘʣʠʯʠʝ ʬʦʨʤʘʣʴʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʦʟʥʘʯʘʝʪ, ʯʪʦ ʯʘʩʪʠʮʳ ʜʦʩʪʘʪʦʯʥʦ ʜʦʣʛʦ ʙʫʜʫʪ ʥʘʭʦʜʠʪʴʩʷ ʚʙʣʠʟʠ ʫʩʪʦʡʯʠʚʳʭ ʪʦʯʝʢ 
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Annotation. Stability of cloud clusters of gas-dust particles in the field of binary star systems is 

studied. The photogravitational limited problem of three bodies with two radiating masses is considered 

as a dynamic model. The stability of collinear libration points in a spatial problem in a nonlinear 

formulation is investigated. The question of stability of these points is reduced to the problem of stability 

of equilibrium positions of an Autonomous Hamiltonian system of nonlinear differential equations of the 

sixth order. The normal form of Birgoff is used, and the Arnold-Moser theorem is applied. The 

normalized Hamiltonian 
2

H is not a sign-defined function, and the roots of the characteristic equation of 

the system are purely imaginary. Hence, the stability of a linear system does not imply the stability of a 

complete system. According to the Arnold - Moser theorem, it is proved that for a third-order resonance 

from the stability domain, the collinear points are unstable in the first approximation. Checking the 

feasibility of the inequality 04 ¸D  using numerical analysis, we make sure that in the spatial 

photogravitation problem of three bodies, collinear librations are stable for most (in the sense of the 

Lebesgue measure) initial conditions and are formally stable. If these points are stable for most initial 

conditions, then the movement of the particle near these points will be conditionally periodic. Thus, with 

a probability close to one, the collinear points in the spatial problem are stable. The presence of formal 

stability means that the particles will stay near stable points for a long time. 
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ʅɽɻɯɿɻɯ ɽʂɯʄɸʉʉɸʉʓɼɸ ʉᴄʋʃɽʐʓנɸʈɸʊʓʅʐɽʂʊɽʃɻɽʅ ʂɽרɯʉʊɯʂʊɯʂ תʐ 

ɼɽʅɽ ɽʉɽɯʅɯרʊתɿʋ ʉʓɿʓפʊʓפ 

ʃʀɹʈɸʎʀɸʃʓפʅתʂʊɽʃɽʈɯʅɯרʆʈʅʓפʊʓʃʓנʓʅɹɽʁʉʓɿʓפʊʓ ʊɸʃɼɸʋ 

 

ᴄ.ʊ.ʊᴇʨʝʰʙʘʝʚ,ʬʠʟʠʢʘ-ʤʘʪʝʤʘʪʠʢʘ סʳʣʳʤʜʘʨʳʥʳש ʢʘʥʜʠʜʘʪʳ, ץʘʫʳʤʜʘʩʪʳʨʳʣסʘʥ 

ʧʨʦʬʝʩʩʦʨ,  

ʈ.ʉ.ʄʳʨʟʘʝʚ, ʤʘʪʝʤʘʪʠʢʘ ʤʘʛʠʩʪʨʽ, 

 ʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳץʘʟʘפ ,ʳʟʳʣʦʨʜʘ ʫʥʠʚʝʨʩʠʪʝʪʽפ ʳסʳʪ ɸʪʘ ʘʪʳʥʜʘץʦʨפ

 

ɸʥʜʘʪʧʘ. פʦʩ ʞײʣʜʳʟʜʳ ʞװʡʝ ᴇʨʽʩʽʥʜʝ ʛʘʟ-ʪʦʟʘשʜʳ ʙײʣʪʪʘʨʳ ʙᴇʣʰʝʢʪʝʨʽʥʽש ʰʦסʳʨʣʘʥʫ 

ʦʨʥʳץʪʳʣʳסʳ ץʘʨʘʩʪʳʨʳʣʘʜʳ. ɼʠʥʘʤʠʢʘʣʳץ ʤʦʜʝʣʴ ʨʝʪʽʥʜʝ  ʥʝʛʽʟʛʽ ʝʢʽ ʤʘʩʩʘʩʳ ʜʘ ʩᴅʫʣʝ 

ʰʳסʘʨʘʪʳʥ ʬʦʪʦʛʨʘʚʠʪʘʮʠʷʣʳץ ʰʝʢʪʝʣʛʝʥ װʰ ʜʝʥʝ ʝʩʝʙʽ ץʘʨʘʩʪʳʨʳʣʘʜʳ. ʂʝשʽʩʪʽʢʪʽʢ 

ʢʦʣʣʠʥʝʘʨʣʳץ ʣʠʙʨʘʮʠʷʣʳץ ʥװʢʪʝʣʝʨʽʥʽש ʦʨʥʳץʪʳʣʳסʳ ʩʳʟʳץʪʳץ ʝʤʝʩ ץʦʡʳʣʳʤʜʘ 

ʟʝʨʪʪʝʣʽʥʝʜʝʜʽ. ɹײʣ ʞײʤʳʩʪʘ ʘʣʪʳʥʰʳ ʨʝʪʪʽ ʩʳʟʳץʪʳ ʝʤʝʩ ʜʠʬʬʝʨʝʥʮʠʘʣʜʳץ ʪʝשʜʝʫʣʝʨʤʝʥ 

ʩʠʧʘʪʪʘʣʘʪʳʥ ʘʚʪʦʥʦʤʜʳ ʛʘʤʠʣʴʪʦʥʜʳץ ʞװʡʝʥʽש ʪʝʧʝ-ʪʝשʜʽʢ ʞʘסʜʘʡʳ ʪʫʨʘʣʳ ʝʩʝʧ 

-ʘʣʳʧʪʳ ʥʳʩʘʥʳ ʧʘʡʜʘʣʘʥʳʣʘʜʳ ʞᴅʥʝ ɸʨʥʦʣʴʜץ שʘʨʘʩʪʳʨʳʣʘʜʳ. ɿʝʨʪʪʝʫ ʙʘʨʳʩʳʥʜʘ ɹʠʨʛʦʬʪʳץ

ʄʦʟʝʨ ʪʝʦʨʝʤʘʩʳ ץʦʣʜʘʥʳʣʘʜʳ. פʘʣʳʧʪʳ ʛʘʤʠʣʴʪʦʥʠʘʥ
2

H ʪʘשʙʘʩʳ ʘʥʳץʪʘʣʤʘסʘʥ ʬʫʥʢʮʠʷ 

ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ, ʘʣ ʞװʡʝʥʽש ʩʠʧʘʪʪʘʤʘʣʳץ ʪʝשʜʝʫʽʥʽש ʪװʙʽʨʣʝʨʽ ʪʘʟʘ ʞʦʨʘʤʘʣ ʙʦʣʘʜʳ. ɼʝʤʝʢ, 

ʩʳʟʳץʪʳץ ʞװʡʝʦʨʥʳץʪʳ ʙʦʣסʘʥʳʤʝʥ ʪʦʣʳץ ʞװʡʝ ʦʨʥʳץʪʳ ʙʦʣʘ  ʘʤʘʡʜʳ. ɸʨʥʦʣʴʜ-ʄʦʟʝʨ 

ʪʝʦʨʝʤʘʩʳ ʙʦʡʳʥʰʘ ʢʦʣʣʠʥʝʘʨʣʳץ ʥʫʢʪʝʣʝʨ  װʰʽʥʰʽ ʨʝʪʪʽ ʨʝʟʦʥʘʥʩ ʢʝʟʽʥʜʝ ʦʨʥʳץʩʳʟʙʦʣʘʪʳʥʜʳ 

ʜᴅʣʝʣʜʝʥʜʽ. ʉʘʥʜʳץ ʪʘʣʜʘʫʜʳש ʥᴅʪʠʞʝʩʽʥʜʝ 04 ¸D ʪʝשʩʽʟʜʽʛʽʥʽש ʦʨʳʥʜʘʣʫʳʥ ʪʝʢʩʝʨʝ ʦʪʳʨʳʧ, 

ʬʦʪʦʛʨʘʚʠʪʘʮʠʷʣʳץ ʢʝשʽʩʪʽʢʪʽʢ װʰ ʜʝʥʝ ʝʩʝʙʽʥʽש ʢʦʣʣʠʥʝʘʨʣʳץ ʥװʢʪʝʣʝʨʽ ʩʳʟʳץʪʳץ ʞʫʳץʪʘʫ 

ʙʦʡʳʥʰʘʦʨʥʳץʪʳʣʳץʘʡʤʘסʳʥʜʘ ʙʘʩʪʘʧץʳ ʰʘʨʪʪʘʨʜʳש (ʃʝʙʝʛ ᴇʣʰʝʤʽʥʽש ʤʘסʳʥʘʩʳʥʜʘ) ʢᴇʧʰʽʣʽʛʽ 

 שʜʘʡʣʘʨʜʳסʳ ʞʘץʪʘʣʜʳ. ɽʛʝʨ ʙʘʩʪʘʧץʪʳ ʙʦʣʘʪʳʥʳʥʳʘʥʳץʪʳ ʞᴅʥʝ ʬʦʨʤʘʣʴʜʳ ʦʨʥʳץʰʽʥ ʦʨʥʳװ

ʢᴇʧʰʽʣʽʛʽ װʰʽʥ ʢʦʣʣʠʥʝʘʨʣʳץ ʢװʢʪʝʣʝʨʦʨʥʳץʪʳ ʙʦʣʩʘ, ʦʥʜʘ ʦʩʳ ʥװʢʪʝʣʝʨ  ʪᴇשʽʨʝʛʽʥʝ ʞʘץʳʥ 

ʦʨʥʘʣʘʩץʘʥ ʙᴇʣʰʝʢʪʝʨʽʥʽץ שʦʟסʘʣʳʩʳ ʰʘʨʪʪʳ-ʧʝʨʠʦʜʪʳ ʙʦʣʘʜʳ. ɼʝʤʝʢ, ʬʦʪʦʛʨʘʚʠʪʘʮʠʷʣʳץ 

ʢʝשʽʩʪʽʢʪʽʢ װʰ ʜʝʥʝ ʝʩʝʙʽʥʽש ʢʦʣʣʠʥʝʨʣʳץ ʣʠʙʨʘʮʠʷʣʳץ ʥװʢʪʝʣʝʨʽ, ʰʘʤʘ ʞʘסʳʥʘʥ ʙʽʨʛʝ ʞʘץʳʥ 

ʳץʪʠʤʣʜʳץʧʝʥ, ʩʳʟʳץʪʳ ʝʤʝʩץʦʳʣʳʤʜʘ ʦʨʥʳץʪʳ ʙʦʣʘʜʳ. ʌʦʨʤʘʣʴʜʳ ʦʨʥʳץʪʳʣʳץʪʳש ʙʦʣʫʳ 

ʙᴇʣʰʝʢʪʝʨʜʽש ʦʨʥʳץʪʳ ʥװʢʪʝʣʝʨʛʝ ʞʘץʳʥ ʪᴇשʽʨʝʛʽʥʜʝ ʞʝʪʢʽʣʽʢʪʽ ʢᴇʧ ʫʘץʳʪ ʙʦʣʘ ʘʣʘʪʳʥʜʳסʳʥ 

ʙʽʣʜʽʨʝʜʽ. 

ʂʽʣʪ ʩᴇʟʜʝʨ: ʢʦʣʣʠʥʝʘʨʣʳץ ʥװʢʪʝʣʝʨ, ʣʠʙʨʘʮʠʷ, ʬʦʪʦʛʨʘʚʠʪʘʮʠʷ, ʙᴇʣʰʝʢʪʝʨ, ʰʦסʳʨʣʘʥʫ, 
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Annotation. The article considers the research findings on composition and production 

technology of cold mastic based on oil-bituminous rock formulated with the oil bitumen and polymer 

additive meeting the requirements of GOST 2889-80 by the properties, whereby having the best 

performance in terms of heat resistance and crack resistance (flexibility on rod).  

          The problems of the efficiency determination on the design solutions in organization of the mastic 

production are considered. Calculations justified that using inexpensive raw materials in the form of oil-

bituminous rocks and atactic polypropylene can reduce the market value of the products offered. 

Operating expenses are determined on the basis of drawing up raw materials costing for preparation of 1 

ton of mastic. Calculations proved the cost price of cold oil-bituminous mastic is 305000 thousand/KZT/ 

ton under the proposed technology, while the market value of the analogue is 400,000 thousand KZT/ton. 

         The efficiency justification of the organization of the new products production is carried out taking 

into account the  present net worth, cost allocation by future periods of mini-plant operation, determining 

the payback period and designing the breakeven format of the  project solutions according to specific 

formulas and accepted models in identifying the economic effect of investment in innovative projects.  

         Keywords: the break-even point, fixed and variable costs, gross profit, the income of the company. 

 

Introduction  
 One of the principle guidelines of the Strategic Plan for Development of the Republic of 

Kazakhstan till 2020 is "the ensuring sustainable economic growth by virtue of the accelerated 

diversification through industrialization and development of infrastructure" [1]. In the 

furtherance of this goal, the national program of the industrial and innovative development of 

Kazakhstan for 2015-2019 years is aimed at "the development of the manufacturing industry 

with a concentration of efforts and resources on a limited number of sectors, the regional 

specialization using the cluster approach and the effective industry regulation" [2]. 

At the present stage of the economic development of the Republic of Kazakhstan the 

reduce of  materials-output ration and energy-output ratio, the improvement of the quality of 

existing building materials and development of new, more efficient ones, the intensification of 

technological processes, the widespread use of industrial waste and industry by-products are 
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among the most important issues that determine the acceleration of the industrial and innovative 

development of the country. The urgency of these issues is aimed at finding ways to achieve the 

objectives through a variety of means. 

Thus, the presented paper dedicated to the development of production technology of cold 

mastic and justification of its economical  efficiency meets the requirements of the national 

program. Firstly, the inexpensive raw materials in the form of oil-bituminous rocks and industry 

by-products, in the form of atactic polypropylene that allows to reduce the marketable value of 

the proposed product are suggested for production of mastic in the study. Secondly, the ready-

made products will meet the national  standards with respect to such properties as high 

cohesiveness, heat resistance, strength and availability of the required viscosity. Thirdly, non-

high  technology allows to organize the functioning of the mini plant that should contribute to 

providing the Kazakhstan market of building materials with cheaper products. 

Considering that the significance of readily available natural resources - oil-bituminous 

rock (OBR) will steadily increase in the foreseeable future as the limitations and high cost of oil 

bitumen causes the inevitable partial or complete replacement of this kind of raw material in the 

compositions of waterproofing materials, the relevance of the given paper will be under 

undoubtedly upgrowth. 

Methods of experiment  
The basic raw material under study were oil-bituminous rock of the Iman-Kara field in 

the Western Kazakhstan, petroleum bitumen of 90/10 grade, atactic polypropylene (APP), light 

pyrolysis tar (LPT). Physical and mechanical properties of the optimal compositions of cold 

mastic for compliance with GOST 2889-80 are determined in accordance with GOST 2889-80, 

26589-85, 6258-85. 

The complete rheological flow curves (lgɼ=¥(p) , lgh = ¥(p) which allowed to define 

the characteristics for description of the structural and mechanical properties of mastic are 

obtained under the scheme of pure shear at 20ÁC and 90ÁC using the device Reotest 2.1 [3,4,5,6]. 

The efficiency justification of the organization of the new products production is carried 

out taking into account the  present net worth, cost allocation by future periods of mini-plant 

operation, determining the payback period and designing the breakeven format of the  project 

solutions according to specific formulas and accepted models in identifying the economic effect 

of investment in innovative projects [7,8,9,10]. 

Results and discussion 
Previous studies [3,4,5] have allowed to characterize structural and mechanical properties 

of bitumen BN 90/10, the organic part of the NBP Iman-Kara, AMS, LPS and define the role and 

optimal content of each as a constituent component of the predictable cold mastic compositions. 

Therefore, the paper initially presents the research findings of cold oil-bituminous mastic 

compounds. Mastic preparation was carried out in the bowl . The ratio of the components was 

maintained optimal Table 1. Physical and mechanical properties of the compounds studied pastes 

meet the requirements of GOST, and in terms of heat resistance and fracture toughness 

(flexibility on the Web) are the best indicators (Table 1). 

Earlier studies [3,4,5,6] allowed to characterize the structural and mechanical properties 

of bitumen BN 90/10, the organic part of the OBR of the Iman-Kara, APP, LPT and to identify a 

role and optimal content of each one as a constituent of the predictable compounds of cold 

mastic.  

Therefore, the given paper presents the results of the performed studies on compositions 

of cold oil-bituminous mastic. The mastic preparation was done in the  bowl mixture. The ratio 

of the components  was maintained optimum to Table 1. Physical and mechanical properties of 

the investigated mastic compounds meet the requirements of GOST, and in terms of heat 

resistance and crack resistance (flexibility on rod) have the best performance [Table 1].  
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Table 1- Physical and mechanical properties of the proposed compounds of mastics based on NBR of the Iman-Kara field 
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In so far as the development objective was to develop the maximum replacement of 

petroleum bitumen with oil-bituminous rock, the optimal rheological studies ratio "bitumen 

OBR:APP" that were equal to 1:0,8 and 1:1 was the foundation of the mastic compound 

development. It is shown that this ratio provides  the resulting mastic with the sufficient 

cohesiveness, strength and heat resistance. 

This is due to the fact that the introduction of APP in mastic creates a dispersed system 

where the polymer additive particles swollen by means of oil components dispergate in the 

bitumen medium. Herewith, such mechanical properties as flexibility, thermal stability of 

bituminous materials and mastic respectively are under the improvement. These properties can 

be revealed only at the optimum amount of APP, while their concentration is that they form a 

continuous network structure. The increase of APP reduces the cohesiveness. This is because the 

increase of the number of APP causes the initial approximately equal volumes of the two phases, 

then the boundary of the phase interface will disappear, it means that amount of the hydrocarbon 

bitumen that forms a strong spatial grid reinforcing the composition structure is already 

insufficient. 

The optimum mass fraction of LPT in the compound made up 50% of the organic part  

which provides an ease of mixing the components and obtaining of their homogenizing, ease of 

obtained mastic application to the surface in cold state without compromising its cohesiveness 

and strength. 

Upon the study of the structural and mechanical properties of mastic developed at 

temperatures 20
0
C and 90

0
C, the complete reological curves were obtained. It was found out that 

an increase of the content of APP improves mastic properties: viscosity, flexibility, heat 

resistance.  

Rheograms obtained having a shaped character at 90ÁC çSè indicate the structured state 

of mastic.  

The value of flexibility limit of viscosity at 20Á C shows a high degree of structuring of 

mastic. Increase of the boundary voltages (ʈʢ1,ʈʢ2) under increase of polypropylene content 

indicates the availability of strong coagulation bonds in the system. 

Among the developed mastic compositions, the most practical and economic interest 

have the 3,4,5 (Table 1), whereat  a significant amount of oil bitumen is replaced with OBR, 

nevertheless, their strength-deformation characteristics are at the level of their GOST 

requirements  and mastic corresponds to grade 100 on properties. 

Further the problems related to determining the efficiency of the design solutions of new 

business organization are considered in the study. The novelty of the study is in the integrated 

use of the natural NBR formulated with a polymer additive and the creation of resource-saving 

production technology of cold mastic. 

The major production consumers are the small and medium-sized businesses focused on 

industrial and civil construction, the construction and repair of waterproofing coatings, the 

construction of bridges and hydraulic engineering structures. 

Organization of the enterprise for production of mastic is determined to introduce in the 

Western Kazakhstan (Atyrau). Purchase of a mini-plant for production of bitumen-polymer 

mastic of 40 tons per day capacity (2,000 sq. roof) with 3 months of installation time, cost 

23,670,000 KZT. 

The economic benefits of the proposed technology for production of cold mastic are 

formed mainly from the partial replacement of expensive petroleum bitumen of oil-bituminous 

rock and the use of atactic polypropylene - a by-product of chemical plants. 

Production costs are determined on the basis of compiling the cost estimating of raw 

material for the preparation of 1 ton of mastic [Table 2].  

 

Table 2 - Expenditure items for output of 1 ton of cold oil-bituminous mastic  
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ˉ  Expenditure items (for output of 1 ton of mastic)  Cost, KZT  

1 Raw materials 189673,00 

2 Salary schedule of employers 47500,00 

3 Maintenance and depreciation expenses  22160,00 

4 Transportation and logistics costs  25333,00 

5 Overhead 20334,00 

 Total 305000,00 

 

Calculations proved that the costs of cold oil-bituminous mastic production under the 

proposed technology makes up 305000 thousand KZT/ton, while the market value of the 

analogue is 400,000 thousand KZT/ton [Table 3]. 

 

Table 3 - Cost figures per 1 ton of mastic  

 ̄ Types of mastic Production costs, KZT 

1 Existing: 

Bituminous-rubber çprotectorè mastic of cold application  

 

400000,00 

2 Proposed: 

Cold oil-bituminous mastic  

 

305000,00 

 

Thus, there is the annual saving from the use of the proposed production technology of 

mastic compared to analog. At the same time saving the scarce petroleum bitumen compared to 

the existing structure of cold mastic is about 50%. 

Cost-effectiveness analysis of the given investment project is carried out taking into 

account the discounted profit and discounted income of the cold mastic output production. To 

determine the performance criteria of project solutions there is a need to calculate the expected 

value of start-up capital [11]. The proposed business idea the value of the required start-up 

capital for production of cold mastic under the proposed business-idea is given in table 4.  

 

Table 4 - Design index of start-up capital for organization of mastic production 

           

Preliminary calculations performed by the authors to determine the economic indicators 

(the planned production volume in compliance with the availability of mastic in the warmer 

months, the cost of products manufactured in the first year, the cost of 1 ton of marketable 

Name of expenditure Expenses for  months ʟʘ 

3 months, thous.KZT 

Fixed assets - purchase and installation of mini-plant for bitumen-

polymer mastic production with 3 months installation period  

23 670,0 

Planned volume of production in the first 3 months of time required 

for complete market entry, t  

140 

Current assets including: cost of raw materials, payroll of basic and 

auxiliary staff, operating costs, depreciation of equipment, transport 

and logistics costs, overheads 

 

42700,0 

Total amount of the required start-up capital (in compliance of the 

loss for the first 3 months prior to the moving forward of the finished 

product on the market desired level of sales and recruitment of 

required client and customer base)  

66370,0 
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products) taking into account the partial load of the mini-plant in the first year of functioning and 

having to wait for some time before the full exit and stabilization of the product in the market. 

As a general rule, taking into account the practical realities it is necessary to think of the 

marketing strategies to promote a new product in the current market. Even with good marketing 

it is not always possible to fix the demand for products in the market environment. It is necessary 

that the buyer has accepted the new product. In this regard, there is a need in taking into account 

that in the first months after the entry into production, the company will stand the loss under the 

allocation of production and its distribution costs by periods. 

In drawing up the plan for organization of the new production it is important to the make 

the calculation of break-even point of the project. Modern economic literature offers various 

modifications of a definition for breakeven of the investment project which had previously been 

applied in different situations by the authors of this paper [12,13]. 

Break-even point of the project solutions is calculated in order to determine the minimum 

level of production (use of the enterprise capacity) under which the operation of the business will 

be breakeven. In drawing up a business plan it is necessary to identify the exact product amount 

required for production to determine the costs for creating a new product. Break-even point is 

determined analytically and graphically [14]. 

Table 5 summarizes the results of analytical calculation of break-even point of cold 

mastic production. The output volume of products is distributed monthly in 2 years with 

compliance of reduction of the output in the cold period of time and increase of the mastic 

production in warm state in spring and summer when the construction operations which are the 

main consumers of the products are activated. 

The price of 1 ton of production is an unchanged one. Variable costs vary in dependence 

of changes in production volume and, therefore, of income from the sale of goods on the market. 

The costs of periods are accepted as fixed costs. In determining the tax value the authors 

assumed that the tax will be applied on a simplified form. The resulting profit of the company is 

the amount of retained earnings. The enterprise will get the net profit only after the payback 

period of the project. The payback of the start-up capital spent on the organization of the cold 

mastic production will take 16,1 months from the date of commissioning of the plant. 

 
         Figure 1 - Operating breakeven point format of the project solution on mastic production. 
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Table 5- Distribution of indices of planned income and expenses for next periods on organization of mastic production 

Name of indices  Amount for period  

1 month 2 months 3 months 4 

months 

4.5 

months 

5 months 16 months 16,1 months 17 months 24 months 

Volume of 

production, t  

30 50 60 80 90 100 100 12,5 100 30 

Income from sales, 

thous. KZT  

11880 19800 23760 31680 35880 39600 39600 4950 39600 11880 

Planned cost of 

production, thous. 

KZT  

9150 15250 18300 24400 27450 30500 30500 3812,5 30500 9150 

Gross profit, thous. 

KZT  

2730 4550 5460 7460 8430,3 9100 9100 1137,5 9100 2730 

Expenses on period  300 300 300 300 100 300 300 34,5 300 300 

Taxable income, 

thous. KZT 

2430 4250 5160 7160 8330,3 8800 8800 1103 8800 2430 

Tax amount, thous. 

KZT (simplified 

form) 

356,4 594 712,8 950,4 997 1188 1188 145 1188 356,4 

Company profit,  

thous. KZT 

2073,6 3656 4447,2 6209,9 7333,3 7612 7612 958 7612 2073,6 

Net (residual) income, 

thous. KZT  

-21686,4 -18030,4 

 

- 

13583,2 

-7333,3 0 7609 65412 66370,0 73023,7 114619,3 
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At this time the  net profit of company will exceed 6673, 0 thous. KZT (amount of start-

up capital). Given that a mini-factory installation term itself is 3 months, it can be argued about 

the payback period of the project, slightly more than 19 months. 

Figure 1 shows the operation format of the break-even point of the project solution. 

Using the data in Table 5, the break-even point of the project is determined. The graph shows 

that of the total power usage of mini-plant in a year should be not less than 74% for profitability. 

Thus, the total annual volume of produced cold mastic should be above 1102,5 tons. Operating 

breakeven point format of the design solution also clearly represents the net income and losses of 

the enterprise (the intersection point of fixed costs and the balance sheet profit) [15]. 

Conclusions 
Analysis of the experimental results can argue that it is quite possible to obtain cold 

mastic based on the oil-bituminous rock formulated with the oil bitumen and polymer additive 

having a high cohesiveness, heat resistance, strength and viscosity required. 

Designing the operation format of the breakeven oʪthe project solution, as a rule, is the 

most ideal planning for a successful business provided production immutability. However, in 

practice, the conditions of activity of any enterprise are subject to change that leads to an 

increase in break-even point caused by various factors. Thus, the expansion of production 

volume will lead to an increase in the magnitude of costs leading to the new increased break-

even point. However, it should be temporary until the costs directed at expansion of production 

will be paid off. The value of the break-even point is the basis for determining the risks and 

reserve strength of the enterprise to changing situations in the market of primary products. 
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ʄױʅɸʁ-ɹʀʊʋʄɼʓ ʉɸʃפʓʅ ʄɸʉʊʀʂɸ ʊɽʍʅʆʃʆɻʀʗʉʓ ʄɽʅ ᴆʅɼɯʈɯʉʊɯר 

ʐʓנʓʅʉʓɿɼʓנʓʅ ʅɽɻɯɿɼɽʋ 
ɹʠʰʽʤʙʘʝʚ ʋ.פ.

1
,  ʪʝʭʥʠʢʘ rס ʣʳʤʜʘʨʳʥʳש ʜʦʢʪʦʨʳ,  

נr ץʣʪʪʳױ ʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳץʘʟʘפ ʣʳʤ ɸʢʘʜʝʤʠʷʩʳʥʳש ʘʢʘʜʝʤʠʛʽ 

ʅʘʨʤʘʥʦʚʘ ʈ.ɸ.
2
, ʪʝʭʥʠʢʘ סʳʣʳʤʜʘʨʳʥʳש ʢʘʥʜʠʜʘʪʳ, ʜʦʮʝʥʪ 

ʐʘʣʙʦʣʦʚʘ ת.ɾ.
3
, ɻ ʢʦʥʦʤʠʢʘ rס ʣʳʤʜʘʨʳʥʳש ʜʦʢʪʦʨʳ, ʧʨʦʬʝʩʩʦʨ 

ʐʠʰʢʝʚʠʯ ɸ.ʀ.
4
, ɻ ʢʦʥʦʤʠʢʘ rס ʣʳʤʜʘʨʳʥʳש ʜʦʢʪʦʨʳ, ʧʨʦʬʝʩʩʦʨ 

1
ʊϰʟ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳ Ϥʳʣʳʤʠ-ʟʝʨʪʪʝʫ ʦʨʪʘʣʳϤʳ, ϧʘʟʘϨʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳ 

2
 ϧʦʨϨʳʪ ɸʪʘ ʘʪʳʥʜʘϤʳ ϧʳʟʳʣʦʨʜʘ ʫʥʠʚʝʨʩʠʪʝʪʽ, ϧʘʟʘϨʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳ 

3 
ʃ.ʅ. ɻʫʤʠʣʝʚ ʘʪʳʥʜʘϤʳ ɽʫʨʘʟʠʷ ϰʣʪʪʳϨ ʫʥʠʚʝʨʩʠʪʝʪʽ, ϧʘʟʘϨʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳ 

4
ϧʘʟʘʥ ϰʣʪʪʳϨ ʟʝʨʪʪʝʫ ʪʝʭʥʦʣʦʛʠʷʣʳϨ ʫʥʠʚʝʨʩʠʪʝʪʽ, ʈʝʩʝʡ ʌʝʜʝʨʘʮʠʷʩʳ 

 

ɸʥʥʦʪʘʮʠʷ. ʄʘץʘʣʘ ʤײʥʘʡ ʙʠʪʫʤ ʞʳʥʳʩʪʘʨʳʥ ʤײʥʘʡ ʙʠʪʫʤʳʤʝʥ  ʞᴅʥʝ ʧʦʣʤʠʨʝʨʣʽʢ 

 ʡʳʤʜʘʩʪʳʨʫ ʙʦʡʳʥʰʘײ ʨʘʤʳ ʤʝʥ ᴇʥʜʽʨʽʩʽʥײץ שʳʥ ʤʘʩʪʠʢʘʥʳץʡʣʝʩʪʽʨʫ ʥʝʛʽʟʽʥʜʝ ʩʘʣװ ʦʩʧʘʤʝʥץ

ʞװʨʛʽʟʽʣʛʝʥ ʟʝʨʪʪʝʫʣʝʨ ʥᴅʪʠʞʝʣʝʨʽ ʢʝʣʪʽʨʽʣʛʝʥ. ʄʘץʘʣʘʜʘ ʞʘשʘ ʙʠʟʥʝʩʪʽ ײʡʳʤʜʘʩʪʳʨʫʜʘסʳ 

ʞʦʙʘʣʳץ ʰʝʰʽʤʜʝʨʜʽש ʪʠʽʤʜʽʣʽʛʽʥ ʘʥʳץʪʘʫ ʤᴅʩʝʣʝʣʝʨʽ ץʘʨʘʩʪʳʨʳʣסʘʥ. ʉʘʣץʳʥ ʤʘʩʪʠʢʘ ᴇʥʜʽʨʽʩʽʥʽש 

 ʥʘʡ ʙʠʪʫʤʳʥײʳʤʙʘʪ ʤץ ,ʪʠʽʤʜʽʣʽʛʽ, ʥʝʛʽʟʽʥʝʥ ץʵʢʦʥʦʤʠʢʘʣʳ שʘʥ ʪʝʭʥʦʣʦʛʠʷʩʳʥʳסʩʳʥʳʣʳʧ ʦʪʳʨײ

ʤײʥʘʡ-ʙʠʪʫʤʜʳ ʞʳʥʳʩʪʘʨʤʝʥ ʽʰʽʥʘʨʘ ʘʫʳʩʪʳʨʫʜʘʥ  ʞᴅʥʝ ʭʠʤʠʷʣʳץ ʟʘʚʦʜʪʘʨʜʳש ʞʘʥʘʤʘ ᴇʥʽʤʽ - 

ʘʪʘʢʪʠʢʘʣʳץ ʧʦʣʠʧʨʦʧʠʣʝʥʜʽ ʧʘʡʜʘʣʘʥʫʜʘʥ ץʘʣʳʧʪʘʩʘʜʳ.  

ɽʩʝʧʪʝʫʣʝʨ ʥʝʛʽʟʽʥʜʝ װʩʳʥʳʣʳʧ ʦʪʳʨסʘʥ ʪʝʭʥʦʣʦʛʠʷ ʙʦʡʳʥʰʘ 1 ʪʦʥʥʘ ʩʘʣץʳʥ ʤʘʩʪʠʢʘʥʳש 

ᴇʟʽʥʜʽʢ ײץʥʳ 305 ʤʳש ʪʝʥʛʝʥʽ ײץʨʘʩʘ, ץʦʣʜʘʥʳʩʪʘסʳ 1 ʪʦʥʥʘ ʤʘʩʪʠʢʘʥʳש  ᴇʟʽʥʜʽʢ ײץʥʳ 400 ʤʳש 

ʪʝʥʛʝ ʝʢʝʥʜʽʛʽ ʘʥʳץʪʘʣʜʳ.  

ɾʘשʘ ᴇʥʽʤʜʽ ᴇʥʜʽʨʫ ʪʝʭʥʦʣʦʛʠʷʩʳʥ ײʡʳʤʜʘʩʪʳʨʫʜʳײ שʪʳʤʜʳʣʳסʳʥ ʥʝʛʽʟʜʝʫ ʪʘʟʘ 

ʜʠʩʢʦʥʪʪʳ ʙʘסʘʥʳ ʝʩʢʝʨʫ ʘʨץʳʣʳ, ʰʘסʳʥ ʟʘʫʳʪʪʳש ʘʣʜʘסʳ ʰʳסʳʥʜʘʨʳʥ ʢʝʟʝשʜʝʨʛʝ ʙᴇʣʫ ʘʨץʳʣʳ, 

ʞʦʙʘʥʳש ʰʳʥʘʡʳ ᴇʪʝʣʫ ʤʝʨʟʽʤʽʥ ʞᴅʥʝ ʞʦʙʘ ʰʝʰʽʤʽ ʙʦʡʳʥʰʘ ʟʘʣʘʣʩʳʟʜʳץ ʥװʢʪʝʩʽʥ ʘʥʳץʪʘʫ 

ʘʨץʳʣʳ, ʠʥʚʝʩʪʠʮʠʷʥʳש ʵʢʦʥʦʤʠʢʘʣʳײ ץʪʳʤʜʳʣʳסʳʥ ʘʥʳץʪʘʫ װʰʽʥ ץʘʙʳʣʜʘʥסʘʥ ʤʦʜʝʣʴʜʝʨʜʽ 

ʥʝʛʽʟʜʝʫ ʘʨץʳʣʳ ʞװʨʛʽʟʽʣʜʽ. 

ʊװʡʽʥ ʩᴇʟʜʝʨ: ʟʘʣʘʣʩʳʟʜʳץ ʥװʢʪʝʩʽ, ʪײʨʘץʪʳ ʞᴅʥʝ ʘʫʳʩʧʘʣʳ ʰʳסʳʥʜʘʨ, ʞʘʣʧʳ ʧʘʡʜʘ,  

ʩʘʣʳץ ʩʘʣʳʥʘʪʳʥ ʧʘʡʜʘ, ᴇʥʜʽʨʽʩ ʧʘʡʜʘʩʳ. 

 

 

ʊɽʍʅʆʃʆɻʀʗ ʇʈʆʀɿɺʆɼʉʊɺɸʍʆʃʆɼʅʆʁ ʅɽʌʊɽɹʀʊʋʄʀʅʆɿʅʆʁ 

ʄɸʉʊʀʂʀ ʀ ʆɹʆʉʅʆɺɸʅʀɽ ɹɽɿʋɹʓʊʆʏʅʆʉʊʀ 

ɹʠʠhʤʙʘʝʚ ɺ.ʂ.
1
,  ʜʦʢʪʦʨ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʘʢʘʜʝʤʠʢ ʅɸʅ ʈʂ 

ʅʘʨʤʘʥʦʚʘ ʈ.ɸ.
2
, ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ 

ʐʘʣʙʦʣʦʚʘ ת.ɾ.
3
, ʜʦʢʪʦʨ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

ʐʠʰʢʝʚʠʯ ɸ.ʀ.
4
, ʜʦʢʪʦʨ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

1
ʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʮʝʥʪʨ ʩʦʣʝʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʈʝʩʧʫʙʣʠʢʘ ʂʘʟʘʭʩʪʘʥ 

2
ʂʳʟʳʣʦʨʜʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʂʦʨʢʳʪ ɸʪʘ, ʈʝʩʧʫʙʣʠʢʘ ʂʘʟʘʭʩʪʘʥ 

3 
ʃ.ʅ. ɻʫʤʠʣʝʚ ʘʪʳʥʜʘϤʳ ɽʫʨʘʟʠʷ ϰʣʪʪʳϨ ʫʥʠʚʝʨʩʠʪʝʪʽ, ʈʝʩʧʫʙʣʠʢʘ ʂʘʟʘʭʩʪʘʥ 
4
ʂʘʟʘʥʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ,  

ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʦʩʪʘʚʦʚ ʠ ʪʝʭʥʦʣʦʛʠʠ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʭʦʣʦʜʥʦʡ ʤʘʩʪʠʢʠ ʥʘ ʦʩʥʦʚʝ  ʥʝʬʪʝʙʠʪʫʤʠʥʦʟʥʦʡ ʧʦʨʦʜʳ  ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʥʝʬʪʷʥʳʤ 

ʙʠʪʫʤʦʤ ʠ ʧʦʣʠʤʝʨʥʦʡ ʜʦʙʘʚʢʦʡ, ʧʦ ʩʚʦʡʩʪʚʘʤ ʫʜʦʚʣʝʪʚʦʨʷʶʱʠʝ ʪʨʝʙʦʚʘʥʠʷʤ ɻʆʉʊʘ 2889-80, 

ʧʨʠʯʝʤ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ ʪʝʧʣʦʩʪʦʡʢʦʩʪʠ ʠ ʪʨʝʱʠʥʦʩʪʦʡʢʦʩʪʠ (ʛʠʙʢʦʩʪʴ ʥʘ ʩʪʝʨʞʥʝ) ʠʤʝʶʱʠʝ 

ʣʫʯʰʠʝ ʧʦʢʘʟʘʪʝʣʠ. ʈʘʩʩʤʦʪʨʝʥʳ ʚʦʧʨʦʩʳ ʦʧʨʝʜʝʣʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʝʢʪʥʦʛʦ ʨʝʰʝʥʠʷ 

ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʘʩʪʠʢʠ. ʈʘʩʯʝʪʘʤʠ ʦʙʦʩʥʦʚʘʥʦ, ʯʪʦ ʠʩʧʦʣʴʟʫʷ ʥʝʜʦʨʦʛʠʝ ʩʳʨʴʝʚʳʝ 

ʤʘʪʝʨʠʘʣʳ, ʚ ʚʠʜʝ ʥʝʬʪʝʙʠʪʫʤʠʥʦʟʥʳʭ ʧʦʨʦʜ  ʠ ʘʪʘʢʪʠʯʝʩʢʦʛʦ ʧʦʣʠʧʨʦʧʠʣʝʥʘ ʤʦʞʥʦ ʩʥʠʟʠʪʴ 

ʨʳʥʦʯʥʫʶ ʩʪʦʠʤʦʩʪʴ ʧʨʝʜʣʘʛʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ. ʀʟʜʝʨʞʢʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʧʨʝʜʝʣʝʥʳ ʥʘ ʦʩʥʦʚʘʥʠʠ 

ʩʦʩʪʘʚʣʝʥʠʷ ʢʘʣʴʢʫʣʷʮʠʠ ʩʪʦʠʤʦʩʪʠ ʩʳʨʴʝʚʳʭ ʤʘʪʝʨʠʘʣʦʚ ʜʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ 1 ʪʦʥʥʳ ʤʘʩʪʠʢʠ. 

ʈʘʩʯʝʪʘʤʠ ʦʙʦʩʥʦʚʘʥʦ, ʯʪʦ ʧʦ ʧʨʝʜʣʘʛʘʝʤʦʡ ʪʝʭʥʦʣʦʛʠʠ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʭʦʣʦʜʥʦʡ 

ʥʝʬʪʝʙʠʪʫʤʠʥʦʟʥʦʡ ʤʘʩʪʠʢʠ ʩʦʩʪʘʚʣʷʝʪ 305000 ʪʳʩ. ʪʝʥʛʝ/ʪʦʥʥʘ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʨʳʥʦʯʥʘʷ 

ʩʪʦʠʤʦʩʪʴ ʘʥʘʣʦʛʘ ʩʦʩʪʘʚʣʷʝʪ 400000 ʪʳʩ. ʪʝʥʛʝ/ʪʦʥʥ. ʆʙʦʩʥʦʚʘʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʦʚʦʡ ʧʨʦʜʫʢʮʠʠ ʧʨʦʚʝʜʝʥʦ ʩ ʫʯʝʪʦʤ ʯʠʩʪʦʡ ʜʠʩʢʦʥʪʠʨʦʚʘʥʥʦʡ ʩʪʦʠʤʦʩʪʠ, 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʟʘʪʨʘʪ ʧʦ ʙʫʜʫʱʠʤ ʧʝʨʠʦʜʘʤ ʵʢʩʧʣʫʘʪʘʮʠʠ ʤʠʥʠ-ʟʘʚʦʜʘ, ʦʧʨʝʜʝʣʝʥʠʷ ʩʨʦʢʘ 

ʦʢʫʧʘʝʤʦʩʪʠ ʠ ʩʦʩʪʘʚʣʝʥʠʝʤ ʬʦʨʤʘʪʘ ʙʝʟʫʙʳʪʦʯʥʦʩʪʠ ʧʨʦʝʢʪʥʦʛʦ ʨʝʰʝʥʠʷ ʩʦʛʣʘʩʥʦ 

ʦʧʨʝʜʝʣʝʥʥʳʭ ʬʦʨʤʫʣ ʠ ʧʨʠʥʷʪʳʭ ʤʦʜʝʣʝʡ ʦʧʨʝʜʝʣʝʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʵʬʬʝʢʪʘ ʠʥʚʝʩʪʠʮʠʡ ʚ 

ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʧʨʦʝʢʪʳ.   

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʦʯʢʘ ʙʝʟʫʙʳʪʦʯʥʦʩʪʠ, ʧʦʩʪʦʷʥʥʳʝ ʠ ʧʝʨʝʤʝʥʥʳʝ ʟʘʪʨʘʪʳ, ʚʘʣʦʚʘʷ 

ʧʨʠʙʳʣʴ, ʥʘʣʦʛʦʦʙʣʘʛʘʝʤʘʷ ʧʨʠʙʳʣʴ, ʜʦʭʦʜ ʧʨʝʜʧʨʠʷʪʠʷ.  

  



 

97 

 

ʄʈʅʊʀ 31.21.17: 31.21.19: 31.21.27: 31.21.29 

 

ʈɽɸʂʎʀʀ ʇʈʆʀɿɺʆɼʅʓʍ ɻʀɼʈɸɿʀɼʆɺ ʌʆʉʌʆʈʀʃʋʂʉʋʉʅʆʁ ʂʀʉʃʆʊʓ 

ʉ 3,5-ɼʀ-ʪʨʝʪ-ɹʋʊʀʃ-4-ɻʀɼʈʆʂʉʀɹɽʅɿʀʃɸʎɽʊɸʊʆʄ  

 
ɹʋʍɸʈʆɺ ʉ.ɺ.

1
, ʜʦʢʪʦʨ ʭʠʤʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ,  

svbukharov@mail.ru, https://orcid.org/0000-0002-5130-9441 

ʍɸɹʀɹʋʃʃʀʅɸ ʈ.ɸ.
1
, ʤʘʛʠʩʪʨ ʭʠʤʠʯʝʩʢʦʡ ʪʝʭʥʦʣʦʛʠʠ,  

regina.khan92@mail.ru, https://orcid.org/0000-0001-9129-6668 

ʃʀʊɺʀʅʆɺ ʀ.ɸ.
2
, ʜʦʢʪʦʨ ʭʠʤʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ,  

https://orcid.org/0000-0003-4991-1908 

ʃʆɼʆʏʅʀʂʆɺɸ ʆ.ɸ.
2
, ʢʘʥʜʠʜʘʪ ʭʠʤʠʯʝʩʢʠʭ ʥʘʫʢ, https://orcid.org/0000-0001-9614-5092 

ɼʆɹʈʓʅʀʅ ɸ.ɹ.
2
, ʢʘʥʜʠʜʘʪ ʭʠʤʠʯʝʩʢʠʭ ʥʘʫʢ, https://orcid.org/0000-0002-4912-3699 

ɸʇʇɸɿʆɺ ʅ.ʆ.
3
, ʢʘʥʜʠʜʘʪ ʭʠʤʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ,  

nurasar.82@mail.ru, http://orcid.org/0000-0001-8765-3386 

ɹʋʈʀʃʆɺ ɸ.ʈ.
2
, ʜʦʢʪʦʨ ʭʠʤʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, https://orcid.org/0000-0003-2938-7352 

ʂʈʋʊʆɺ ʀ.ɸ.
1
, ʢʘʥʜʠʜʘʪ ʭʠʤʠʯʝʩʢʠʭ ʥʘʫʢ, https://orcid.org/0000-0002-8507-1785 

ɻɸɺʈʀʃʆɺɸ ɽ.ʃ.
1
, ʜʦʢʪʦʨ ʭʠʤʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ,  

https://orcid.org/0000-0002-2014-3397 

 
1
ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

çʂʘʟʘʥʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè, 

ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ; 
2
ʀʥʩʪʠʪʫʪ ʦʨʛʘʥʠʯʝʩʢʦʡ ʠ ʬʠʟʠʯʝʩʢʦʡ ʭʠʤʠʠ ʠʤʝʥʠ ɸ.ɽ. ɸʨʙʫʟʦʚʘ ï ʦʙʦʩʦʙʣʝʥʥʦʝ ʩʪʨʫʢʪʫʨʥʦʝ 

ʧʦʜʨʘʟʜʝʣʝʥʠʝ ʌʝʜʝʨʘʣʴʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʙʶʜʞʝʪʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ ʥʘʫʢʠ çʌʝʜʝʨʘʣʴʥʳʡ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʮʝʥʪʨ çʂʘʟʘʥʩʢʠʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢè,  

ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ; 
3
ʊʆʆ "ʂʘʟʘʭʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʨʠʩʦʚʦʜʩʪʚʘ ʠʤ. ʀ. ɾʘʭʘʝʚʘ", 

ʂʳʟʳʣʦʨʜʠʥʩʢʘʷ ʦʙʣʘʩʪʴ, ʛ. ʂʳʟʳʣʦʨʜʘ, ʈʝʩʧʫʙʣʠʢʘ ʂʘʟʘʭʩʪʘʥ. 

 

ɸʥʥʦʪʘʮʠʷ. ʉ ʮʝʣʴʶ ʧʦʣʫʯʝʥʠʷ ʥʦʚʳʭ ʧʦʣʠʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʠʥʛʠʙʠʪʦʨʦʚ ʨʘʜʠʢʘʣʴʥʦ-

ʮʝʧʥʳʭ ʦʢʠʩʣʠʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ ʦʩʫʱʝʩʪʚʣʝʥʳ ʨʝʘʢʮʠʠ ʉ- ʠ N- ʙʝʥʟʠʣʠʨʦʚʘʥʠʷ ʨʷʜʘ 

ʧʨʦʠʟʚʦʜʥʳʭ ʛʠʜʨʘʟʠʜʦʚ ʬʦʩʬʦʨʠʣʫʢʩʫʩʥʦʡ ʢʠʩʣʦʪʳ ʚ ʠʭ ʨʝʘʢʮʠʷʭ ʩ 3,5-ʜʠ-ʪʨʝʪ-ʙʫʪʠʣ-4-

ʛʠʜʨʦʢʩʠʙʝʥʟʠʣʘʮʝʪʘʪʦʤ. N-ʙʝʥʟʠʣʠʨʦʚʘʥʠʝ ʩʤʝʩʝʡ Z ʠ E ʠʟʦʤʝʨʦʚ ʛʠʜʨʘʟʦʥʦʚ ʧʨʦʠʟʚʦʜʥʳʭ 

ʬʦʩʬʦʨʠʣʫʢʩʫʩʥʦʡ ʢʠʩʣʦʪʳ ʧʨʦʪʝʢʘʝʪ ʩʪʝʨʝʦʩʝʣʝʢʪʠʚʥʦ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʪʦʣʴʢʦ ɽC=N ʠʟʦʤʝʨʦʚ. 

ɻʠʜʨʘʟʦʥʳ ʩʦʝʜʠʥʝʥʠʡ ʠʤʝʶʪ ʜʚʘ ʥʫʢʣʝʦʬʠʣʴʥʳʭ ʮʝʥʪʨʘ ï ʤʝʪʠʣʝʥʦʚʳʡ ʠ ʘʤʠʜʥʳʡ ʬʨʘʛʤʝʥʪʳ. 

ʈʝʘʢʮʠʠ ʙʝʥʟʠʣʘʮʝʪʘʪʘ ʩ ʛʠʜʨʘʟʦʥʘʤʠ, ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʫʩʣʦʚʠʷʭ ʉ-ʙʝʥʟʠʣʠʨʦʚʘʥʠʷ 1,3-

ʜʠʢʘʨʙʦʥʠʣʴʥʳʭ ʩʦʝʜʠʥʝʥʠʡ, ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʪʨʠʵʪʠʣʘʤʠʥʘ, ʘ ʪʘʢʞʝ ʙʝʟ ʥʝʛʦ. ʄʝʪʦʜʘʤʠ 

ʩʧʝʢʪʨʦʩʢʦʧʠʠ ʗʄʈ 
1
ʅ, 

13
ʉ ʠ 

31
P, ʘ ʪʘʢʞʝ ʈʉɸ, ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʦʙʦʠʭ ʩʣʫʯʘʷʭ ʨʝʘʢʮʠʠ 

ʧʨʦʪʝʢʘʶʪ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʧʨʦʜʫʢʪʦʚ N-ʙʝʥʟʠʣʠʨʦʚʘʥʠʷ. 

ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʚʝʜʸʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʩʦʚʨʝʤʝʥʥʳʭ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ: ʤʘʩʩ-ʩʧʝʢʪʨʦʤʝʪʨʠʠ, ʩʧʝʢʪʨʦʩʢʦʧʠʠ ʀʂ, ʗʄʈ 
1
ʅ, 

13
ʉ, 

31
ʈ, ʵʣʝʤʝʥʪʥʦʛʦ ʠ ʨʝʥʪʛʝʥʦʩʪʨʫʢʪʫʨʥʦʛʦ ʘʥʘʣʠʟʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ ʟʘʪʨʫʜʥʝʥʥʳʝ ʬʝʥʦʣʳ, ʛʠʜʨʘʟʦʥʳ ʬʦʩʬʦʨʠʣʫʢʩʫʩʥʦʡ 

ʢʠʩʣʦʪʳ, ʛʠʜʨʦʢʩʠʙʝʥʟʠʣʘʮʝʪʘʪ, ʛʠʙʨʠʜʥʳʝ ʩʦʝʜʠʥʝʥʠʷ, ʩʠʥʪʝʟ, ʤʦʣʝʢʫʣʷʨʥʘʷ ʩʪʨʫʢʪʫʨʘ 

 

ʇʨʦʠʟʚʦʜʥʳʝ ʛʠʜʨʘʟʠʜʦʚ ʬʦʩʬʦʨʠʣʫʢʩʫʩʥʳʭ ʢʠʩʣʦʪ ʦʙʣʘʜʘʶʪ ʰʠʨʦʢʠʤ ʩʧʝʢʪʨʦʤ 

ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʧʨʦʷʚʣʷʶʪ ʚʳʨʘʞʝʥʥʳʝ ʘʥʪʠʦʢʩʠʜʘʥʪʥʳʝ ʩʚʦʡʩʪʚʘ ʩ 

ʥʝʩʪʘʥʜʘʨʪʥʳʤ ʤʝʭʘʥʠʟʤʦʤ [1-4]. ʕʪʦ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʠʥʪʝʨʝʩ ʢ ʩʠʥʪʝʟʫ ʛʠʙʨʠʜʥʳʭ, 

ʧʦʣʠʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʥʘ ʦʩʥʦʚʝ ʵʪʠʭ ʩʦʝʜʠʥʝʥʠʡ ʠ ʬʝʥʦʣʴʥʳʭ 

ʘʥʪʠʦʢʩʠʜʘʥʪʦʚ.  

ʂʨʦʤʝ ʪʦʛʦ, ʨʘʟʣʠʯʥʳʝ ʣʠʛʘʥʜʳ ʠ ʠʭ ʤʝʪʘʣʣʦʢʦʤʧʣʝʢʩʳ, ʬʫʥʢʮʠʦʥʘʣʠʟʠʨʦʚʘʥʥʳʝ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ ʟʘʪʨʫʜʥʝʥʥʳʤʠ ʬʝʥʦʣʴʥʳʤʠ ʬʨʘʛʤʝʥʪʘʤʠ, ʧʨʝʜʩʪʘʚʣʷʶʪ ʙʦʣʴʰʦʡ 
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ʠʥʪʝʨʝʩ ʚ ʢʘʯʝʩʪʚʝ ʤʦʜʝʣʝʡ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʩʠʩʪʝʤ, ʩʦʜʝʨʞʘʱʠʭ ʘʪʦʤ ʤʝʪʘʣʣʘ ʠ 

ʦʪʚʝʪʩʪʚʝʥʥʳʭ ʟʘ ʪʨʘʥʩʧʦʨʪ ʵʣʝʢʪʨʦʥʦʚ; ʢʘʪʘʣʠʟʘʪʦʨʦʚ ʭʠʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ; 

ʘʥʪʠʦʢʩʠʜʘʥʪʦʚ. ʆʢʠʩʣʝʥʠʝ ʪʘʢʠʭ ʣʠʛʘʥʜʦʚ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʦ ʜʣʷ 

ʚʥʫʪʨʠʤʦʣʝʢʫʣʷʨʥʦʡ ʘʢʪʠʚʘʮʠʠ ʠʭ ʤʝʪʘʣʣʦʢʦʤʧʣʝʢʩʦʚ [5]. 

ɻʠʜʨʘʟʠʜʳ ʠ ʛʠʜʨʘʟʦʥʳ ʬʦʩʬʦʨʠʣʫʢʩʫʩʥʦʡ ʢʠʩʣʦʪʳ ʤʦʛʫʪ ʦʙʨʘʟʦʚʳʚʘʪʴ 

ʤʝʪʘʣʣʦʢʦʤʧʣʝʢʩʳ ʩ ʢʦʦʨʜʠʥʘʮʠʝʡ ʘʪʦʤʦʚ ʤʝʪʘʣʣʘ ʧʦ ʉ=ʆ, NH2 (N=CH) ʠ ʈ=ʆ ï ʛʨʫʧʧʘʤ 

[6-8]. ʕʪʠ ʧʨʦʠʟʚʦʜʥʳʝ ʬʦʩʬʦʨʠʣʫʢʩʫʩʥʦʡ ʢʠʩʣʦʪʳ ʠʤʝʶʪ ʥʝʩʢʦʣʴʢʦ ʨʝʘʢʮʠʦʥʥʳʭ 

ʮʝʥʪʨʦʚ, ʧʦ ʢʦʪʦʨʳʤ ʚʦʟʤʦʞʥʦ ʦʩʫʱʝʩʪʚʠʪʴ ʚʚʝʜʝʥʠʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ ʟʘʪʨʫʜʥʝʥʥʳʭ 

ʬʝʥʦʣʴʥʳʭ ʬʨʘʛʤʝʥʪʦʚ.  

ʈʘʥʝʝ ʥʘʤʠ ʙʳʣ ʦʩʫʱʝʩʪʚʣʝʥ ʩʠʥʪʝʟ 2-(ʜʠʬʝʥʠʣʬʦʩʬʦʨʠʣ)ʘʮʝʪʦʛʠʜʨʘʟʠʜʘ 1 ʠ 2-[4-

(ʜʠʤʝʪʠʣʘʤʠʥʦ)ʬʝʥʠʣ]-[(2-ʭʣʦʨʵʪʦʢʩʠ) ʬʦʩʬʦʨʠʣ]ʘʮʝʪʦʛʠʜʨʘʟʠʜʘ 2, ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ ʟʘʪʨʫʜʥʝʥʥʳʤʠ ʬʝʥʦʣʴʥʳʤʠ ʬʨʘʛʤʝʥʪʘʤʠ ʧʦ ʢʦʥʝʯʥʦʤʫ ʘʪʦʤʫ ʘʟʦʪʘ 

ʛʠʜʨʘʟʠʜʥʦʡ ʛʨʫʧʧʳ, ʠ ʠʭ ʛʠʜʨʘʟʦʥʦʚ [9].  

ɺ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʦʩʫʱʝʩʪʚʣʝʥʳ ʨʝʘʢʮʠʠ ʉ- ʠ N- ʙʝʥʟʠʣʠʨʦʚʘʥʠʷ ʩʦʝʜʠʥʝʥʠʡ 1 ʠ 

2 ʧʦ ʤʝʪʠʣʝʥʦʚʦʤʫ ʠʣʠ ʘʤʠʜʥʦʤʫ ʬʨʘʛʤʝʥʪʘʤ ʚ ʠʭ ʨʝʘʢʮʠʷʭ ʩ 3,5-ʜʠ-ʪʨʝʪ-ʙʫʪʠʣ-4-

ʛʠʜʨʦʢʩʠʙʝʥʟʠʣʘʮʝʪʘʪʦʤ 3. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʩʦʝʜʠʥʝʥʠʝ 3 ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʦ ʜʣʷ 

ʚʚʝʜʝʥʠʷ 3,5-ʜʠ-ʪʨʝʪ-ʙʫʪʠʣ-4-ʛʠʜʨʦʢʩʠʙʝʥʟʠʣʴʥʳʭ ʬʨʘʛʤʝʥʪʦʚ ʚ ʤʦʣʝʢʫʣʳ ʨʘʟʣʠʯʥʳʭ 

N-, S-, O- ʠ C-ʥʫʢʣʝʦʬʠʣʦʚ [10]. ʊʘʢ, ɓ-ʜʠʢʘʨʙʦʥʠʣʴʥʳʝ ʩʦʝʜʠʥʝʥʠʷ (ʘʮʝʪʦʫʢʩʫʩʥʳʡ ʵʬʠʨ, 

ʘʮʝʪʠʣʘʮʝʪʦʥ ʠ ʜʨ.) ʣʝʛʢʦ ʨʝʘʛʠʨʫʶʪ ʩ ʙʝʥʟʠʣʘʮʝʪʘʪʦʤ 3 ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʦʩʥʦʚʘʥʠʡ ʩ 

ʦʙʨʘʟʦʚʘʥʠʝʤ ʧʨʦʜʫʢʪʦʚ ʤʦʥʦ- ʠ ʜʠ- ʉ-ʙʝʥʟʠʣʠʨʦʚʘʥʠʷ ʵʪʠʭ ʩʦʝʜʠʥʝʥʠʡ [11, 12]. 

ʇʨʦʠʟʚʦʜʥʳʝ ʬʦʩʬʦʨʠʣʫʢʩʫʩʥʦʡ ʢʠʩʣʦʪʳ ʪʘʢʞʝ ʠʤʝʶʪ ʘʢʪʠʚʥʳʡ ʤʝʪʠʣʝʥʦʚʳʡ 

ʬʨʘʛʤʝʥʪ, ʧʦʜʚʠʞʥʳʝ ʘʪʦʤʳ ʚʦʜʦʨʦʜʘ ʢʦʪʦʨʦʛʦ ʣʝʛʢʦ ʫʯʘʩʪʚʫʶʪ ʚ ʨʝʘʢʮʠʠ 

ʘʣʢʠʣʠʨʦʚʘʥʠʷ [13]. ʇʦʩʢʦʣʴʢʫ ʧʨʷʤʦʝ ʙʝʥʟʠʣʠʨʦʚʘʥʠʝ ʛʠʜʨʘʟʠʜʘ 1 ʩʦʝʜʠʥʝʥʠʝʤ 3 

ʧʨʦʪʝʢʘʝʪ ʧʦ ʢʦʥʝʯʥʦʤʫ ʘʪʦʤʫ ʘʟʦʪʘ ʛʠʜʨʘʟʠʜʥʦʡ ʛʨʫʧʧʳ [9], ʙʳʣʦ ʦʩʫʱʝʩʪʚʣʝʥʦ C- 

ʙʝʥʟʠʣʠʨʦʚʘʥʠʝ ʵʬʠʨʘ 4 ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʛʠʜʨʘʟʠʥʦʣʠʟʦʤ ʩʦʝʜʠʥʝʥʠʷ 5 (ʉʭʝʤʘ 1). ʉʣʝʜʫʝʪ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʘ ʧʝʨʚʦʡ ʩʪʘʜʠʠ ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʦʪʥʦʰʝʥʠʷ ʨʝʘʛʝʥʪʦʚ ʫʜʘʝʪʩʷ 

ʧʦʣʫʯʠʪʴ ʣʠʰʴ ʤʦʥʦ-ʙʝʥʟʠʣʴʥʦʝ ʧʨʦʠʟʚʦʜʥʦʝ 5.  

ʀʟ ʣʠʪʝʨʘʪʫʨʳ ʠʟʚʝʩʪʥʦ [13], ʯʪʦ ʥʘʣʠʯʠʝ ʦʙʲʝʤʥʳʭ ʟʘʤʝʩʪʠʪʝʣʝʡ ʚ CH2 ʬʨʘʛʤʝʥʪʝ 

ʵʬʠʨʦʚ 2-(ʜʠʬʝʥʠʣʬʦʩʬʦʨʠʣ)ʫʢʩʫʩʥʦʡ ʢʠʩʣʦʪʳ ʩʫʱʝʩʪʚʝʥʥʦ ʟʘʪʨʫʜʥʷʝʪ ʠ ʜʘʞʝ ʤʦʞʝʪ 

ʧʨʝʧʷʪʩʪʚʦʚʘʪʴ ʧʨʦʪʝʢʘʥʠʶ ʨʝʘʢʮʠʠ ʠʭ ʛʠʜʨʦʟʠʥʦʣʠʟʘ. ɻʠʜʨʘʟʠʜ 6 ʙʳʣ ʧʦʣʫʯʝʥ ʥʘʤʠ ʩ 

ʚʳʭʦʜʦʤ 80% ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʨʝʘʢʮʠʠ ʚ ʟʘʧʘʷʥʥʦʡ ʘʤʧʫʣʝ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 125-130Áʉ ʚ 

ʪʝʯʝʥʠʝ 3 ʯʘʩʦʚ. 

 

 
 

ʉʭʝʤʘ 1 

 

ɻʠʜʨʘʟʦʥʳ ʩʦʝʜʠʥʝʥʠʡ 1 ʠ 2 ʠʤʝʶʪ ʜʚʘ ʥʫʢʣʝʦʬʠʣʴʥʳʭ ʮʝʥʪʨʘ ï ʤʝʪʠʣʝʥʦʚʳʡ ʠ 

ʘʤʠʜʥʳʡ ʬʨʘʛʤʝʥʪʳ. ʈʝʘʢʮʠʠ ʙʝʥʟʠʣʘʮʝʪʘʪʘ 3 ʩ ʛʠʜʨʘʟʦʥʘʤʠ 8-10 ʠ 14, 15, ʧʨʦʚʦʜʠʣʠʩʴ ʚ 

ʫʩʣʦʚʠʷʭ ʉ-ʙʝʥʟʠʣʠʨʦʚʘʥʠʷ 1,3-ʜʠʢʘʨʙʦʥʠʣʴʥʳʭ ʩʦʝʜʠʥʝʥʠʡ, ʚ ʧʨʠʩʫʪʩʪʚʠʠ 

ʪʨʠʵʪʠʣʘʤʠʥʘ, ʘ ʪʘʢʞʝ ʙʝʟ ʥʝʛʦ. ʄʝʪʦʜʘʤʠ ʩʧʝʢʪʨʦʩʢʦʧʠʠ ʗʄʈ 
1
ʅ, 

13
ʉ ʠ 

31
P, ʘ ʪʘʢʞʝ ʈʉɸ, 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʦʙʦʠʭ ʩʣʫʯʘʷʭ ʨʝʘʢʮʠʠ ʧʨʦʪʝʢʘʶʪ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʩ 

ʦʙʨʘʟʦʚʘʥʠʝʤ ʧʨʦʜʫʢʪʦʚ N-ʙʝʥʟʠʣʠʨʦʚʘʥʠʷ 11-13 (ʉʭʝʤʘ 2).  
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 ʉʭʝʤʘ 2 

 

ɺ ʩʧʝʢʪʨʘʭ ʗʄʈ 
1
ʅ ʩʦʝʜʠʥʝʥʠʡ 12, 13, 16 ʠ 17, ʢʘʢ ʠ ʚ ʩʧʝʢʪʨʝ ʛʠʜʨʘʟʦʥʘ 11, 

ʧʨʠʩʫʪʩʪʚʫʝʪ ʩʠʛʥʘʣ ʉʅ2N ʧʨʦʪʦʥʦʚ, ʧʦʜʪʚʝʨʞʜʘʶʱʠʡ ʧʨʠʚʝʜʝʥʥʦʝ ʥʘ ʩʭʝʤʝ 4 ʩʪʨʦʝʥʠʝ 

ʵʪʠʭ ʩʦʝʜʠʥʝʥʠʡ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʛʠʜʨʘʟʦʥʝ 16 ʠʤʝʝʪ ʤʝʩʪʦ ʟʘʪʨʫʜʥʝʥʥʦʝ 

ʚʨʘʱʝʥʠʝ ʙʝʥʟʠʣʴʥʦʛʦ ʬʨʘʛʤʝʥʪʘ, ʧʨʠʚʦʜʷʱʝʝ ʢ ʥʝʵʢʚʠʚʘʣʝʥʪʥʦʩʪʠ ʉʅ2N ʧʨʦʪʦʥʦʚ, 

ʧʨʦʷʚʣʷʶʱʠʭʩʷ ʚ ʩʧʝʢʪʨʝ ʚ ʚʠʜʝ ɸɺ ʩʠʩʪʝʤʳ (ʨʠʩ. 1). 
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ʈʠʩ. 1 ʌʨʘʛʤʝʥʪ ʩʧʝʢʪʨʘ ʗʄʈ 
1
ʅ ʛʠʜʨʘʟʦʥʘ 16 ʚ CDCl3 
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ʀʩʭʦʜʥʳʝ ʩʦʝʜʠʥʝʥʠʷ 8-10, 14 ʠ 15 ʩʫʱʝʩʪʚʫʶʪ ʚ ʚʠʜʝ Z ʠ E ʠʟʦʤʝʨʦʚ 

ʦʪʥʦʩʠʪʝʣʴʥʦ C=N ʩʚʷʟʠ [9]. ʇʨʠʯʝʤ ʚ ʩʦʝʜʠʥʝʥʠʷʭ 10 ʠ 14, ʠʤʝʶʱʠʭ ʛʠʜʨʦʢʩʠʣʴʥʫʶ 

ʛʨʫʧʧʫ ʚ ʦʨʪʦ-ʧʦʣʦʞʝʥʠʠ ʢ C=N ʬʨʘʛʤʝʥʪʫ, ʧʨʝʦʙʣʘʜʘʶʪ ɽʉ=N ʠʟʦʤʝʨʳ, 

ʩʪʘʙʠʣʠʟʠʨʦʚʘʥʥʳʝ ʚʥʫʪʨʠʤʦʣʝʢʫʣʷʨʥʦʡ ʚʦʜʦʨʦʜʥʦʡ ʩʚʷʟʴʶ ʆʅéN. 

 
 

ɺ ʩʦʝʜʠʥʝʥʠʷʭ 8, 9, 15 ʩʦʦʪʥʦʰʝʥʠʝ Z ʠ E ʠʟʦʤʝʨʦʚ ʨʘʚʥʦ 1:1 (ʩʤ. ʨʠʩ. 2). 

 

0.9
45

9

0.9
52

9

0.4
72

4

4.3
39

3

6.6
85

4

1.0
22

2

1.8
94

8

1.0
00

0

0.9
25

0

In
te

gr
al

11
.26

87
11

.22
69

9.8
77

3
9.8

31
4

8.0
17

2
7.8

50
7

7.4
98

6
7.3

42
8

7.3
21

2

6.8
08

9
6.7

87
1

6.7
69

4
6.7

47
8

4.0
62

4
4.0

26
4

3.6
45

7
3.6

10
7

( ppm)

4567891011

 ʈʠʩ. 2 ʉʧʝʢʪʨ ʗʄʈ 
1
ʅ ʛʠʜʨʘʟʦʥʘ 9 ʚ ɼʄʉʆ-d6 

 

ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʛʠʜʨʘʟʦʥʳ 11-13, 16 ʠ 17 ʧʦʣʫʯʝʥʳ ʚ ʚʠʜʝ ʝʜʠʥʩʪʚʝʥʥʳʭ ʠʟʦʤʝʨʦʚ, 

ʥʘ ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʦʪʩʫʪʩʪʚʠʝ ʫʜʚʦʝʥʠʷ ʩʠʛʥʘʣʦʚ ʧʨʦʪʦʥʦʚ ʚ ʠʭ ʩʧʝʢʪʨʘʭ ʗʄʈ (ʨʠʩ. 3).  
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 ʈʠʩ. 3 ʌʨʘʛʤʝʥʪ ʩʧʝʢʪʨʘ ʗʄʈ 
1
ʅ ʛʠʜʨʘʟʦʥʘ 12 ʚ ɼʄʉʆ-d6 
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ʇʦ ʜʘʥʥʳʤ ʈʉɸ, ʙʝʥʟʠʣʴʥʳʝ ʧʨʦʠʟʚʦʜʥʳʝ 11, 13, 16 ʠ 17 ʷʚʣʷʶʪʩʷ ɽʉ=N ʠʟʦʤʝʨʘʤʠ (ʈʠʩ.4 

ʠ 6). 

 

  
ʈʠʩ. 4. ɻʝʦʤʝʪʨʠʷ ʤʦʣʝʢʫʣ 11 ʠ 13 ʚ ʢʨʠʩʪʘʣʣʝ. ʉʦʣʴʚʘʪʥʳʝ ʤʦʣʝʢʫʣʳ ʥʝ ʧʦʢʘʟʘʥʳ. 

ʕʣʣʠʧʩʦʠʜʳ ʪʝʧʣʦʚʳʭ ʢʦʣʝʙʘʥʠʡ ʧʨʠʚʝʜʝʥʳ ʩ ʚʝʨʦʷʪʥʦʩʪʴʶ 50% 

 

ɻʝʦʤʝʪʨʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ (ʜʣʠʥʳ ʩʚʷʟʝʡ ʠ ʚʘʣʝʥʪʥʳʝ ʫʛʣʳ) ʤʦʣʝʢʫʣ 11 ʠ 13 ʚ 

ʢʨʠʩʪʘʣʣʘʭ ʚ ʧʨʝʜʝʣʘʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʧʦʛʨʝʰʥʦʩʪʝʡ ʦʜʠʥʘʢʦʚʳʝ, ʠ ʥʘʭʦʜʷʪʩʷ ʚ 

ʧʨʝʜʝʣʘʭ ʟʥʘʯʝʥʠʡ, ʥʘʙʣʶʜʘʝʤʳʭ ʜʣʷ ʘʥʘʣʦʛʠʯʥʳʭ ʩʦʝʜʠʥʝʥʠʡ. ʄʦʣʝʢʫʣʳ 11 ʠ 13 ʠʤʝʶʪ 

ʦʜʠʥʘʢʦʚʫʶ ʢʦʥʬʦʨʤʘʮʠʶ ʬʦʩʬʠʥʦʢʩʠʜʥʦʛʦ ʠ ʛʠʜʨʘʟʦʥʦʚʦʛʦ ʬʨʘʛʤʝʪʦʚ. ʂʦʥʬʦʨʤʘʮʠʷ 

ʚʜʦʣʴ ʩʚʷʟʠ ʉ13-ʉ14 ʙʣʠʟʢʠ ʢ ʦʨʪʦʛʦʥʘʣʴʥʦʡ, ʚʜʦʣʴ ʩʚʷʟʝʡ N1-C14 ï ʟʘʩʣʦʥʝʥʥʘʷ, 

ʇʣʦʩʢʦʩʪʴ ʧʘʨʘ-ʤʝʪʦʢʩʠʬʝʥʠʣʴʥʦʛʦ ʟʘʤʝʩʪʠʪʝʣʷ ʠ ʩʚʷʟʴ N2=C22 ʪʘʢʞʝ ʢʦʤʧʣʘʥʘʨʥʳ 

(ʪʦʨʩʠʦʥʥʳʡ ʫʛʦʣ ʚʜʦʣʴ ʩʚʷʟʠ ʉ22-ʉ23 7.5(4)
ʦ
) ʚ ʤʦʣʝʢʫʣʝ 11. ɺ ʤʦʣʝʢʫʣʝ 13 ʦʨʪʦ-

ʬʝʥʦʣʴʥʦʝ ʢʦʣʴʮʦ ʪʘʢʞʝ ʢʦʤʧʣʘʥʘʨʥʦ ʩʚʷʟʠ N=C (ʪʦʨʩʠʦʥʥʳʡ ʫʛʦʣ 1.9(5)
ʦ
). ɹʦʣʝʝ 

ʧʣʦʩʢʘʷ ʢʦʥʬʦʨʤʘʮʠʷ ʵʪʦʛʦ ʬʨʘʛʤʝʥʪʘ ʚ ʤʦʣʝʢʫʣʝ 13 ʩʪʘʙʠʣʠʟʠʨʫʝʪʩʷ 

ʚʥʫʪʨʠʤʦʣʝʢʫʣʷʨʥʦʡ ʚʦʜʦʨʦʜʥʦʡ ʩʚʷʟʴʶ ʆ17-ʅéN2. ʇʘʨʘʤʝʪʨʳ ʩʚʷʟʠ: ʆ17-ʅ 0.82, 

ʅéN2 1.93, ʆ17éN2 2.657(4) Ứ, ʫʛʦʣ O(17)-(17)éN(2)   148
ʦ
.  

ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʦ ʟʘʪʨʫʜʥʸʥʥʳʝ ʬʝʥʦʣʴʥʳʝ ʛʨʫʧʧʳ ʤʦʣʝʢʫʣ 11 ʠ 13 ʦʙʨʘʟʫʶʪ 

ʤʝʞʤʦʣʝʢʫʣʷʨʥʳʝ ʚʦʜʦʨʦʜʥʳʝ ʩʚʷʟʠ. ɺ ʢʨʠʩʪʘʣʣʝ 11 ʛʠʜʨʦʢʩʠʣʴʥʘʷ ʛʨʫʧʧʘ ʦʙʨʘʟʫʝʪ 

ʚʦʜʦʨʦʜʥʫʶ ʩʚʷʟʴ ʩ ʩʦʣʴʚʘʪʥʦʡ ʤʦʣʝʢʫʣʦʡ ɼʄʉʆ, ʧʘʨʘʤʝʪʨʳ ʩʚʷʟʠ: ʆ-ʅ 0.82, ʅéʆ51 

2.10, ʆ34éʆ51 2.795(15) Ứ, ʫʛʦʣ O(34)-H(34)éO(51) 143
ʦ
. ʇʦʩʢʦʣʴʢʫ ʚ ʢʨʠʩʪʘʣʣʝ 11 

ʤʦʣʝʢʫʣʘ ɼʄʉʆ ʧʨʠʭʦʜʠʪʩʷ ʥʘ 2 ʤʦʣʝʢʫʣʳ ʩʦʝʜʠʥʝʥʠʷ 11, ʪʦ ʚʦʜʦʨʦʜʥʳʝ ʩʚʷʟʠ ʚ 

ʢʨʠʩʪʘʣʣʝ ʦʙʨʘʟʫʶʪ ʪʦʣʴʢʦ ʧʦʣʦʚʠʥʘ ʤʦʣʝʢʫʣ, ʚʪʦʨʘʷ ʧʦʣʦʚʠʥʘ ʅ-ʩʚʷʟʝʡ ʥʝ ʦʙʨʘʟʫʶʪ. 

ʇʦʵʪʦʤʫ ʚ ʀʂ-ʩʧʝʢʪʨʝ ʢʨʠʩʪʘʣʣʘ ʜʦʣʞʥʳ ʙʳʪʴ ʧʦʣʦʩʳ ʢʦʣʝʙʘʥʠʡ ʩʚʦʙʦʜʥʦʡ ʠ ʩʚʷʟʘʥʥʦʡ 

ʛʠʜʨʦʢʩʠʣʴʥʳʭ ʛʨʫʧʧ. 

ɺ ʢʨʠʩʪʘʣʣʝ 13 ʦʨʪʦ-ʛʠʜʨʦʢʩʠʛʨʫʧʧʘ ʦʙʨʘʟʫʝʪ ʚʥʫʪʨʠʤʦʣʝʢʫʣʷʨʥʫʶ ʅ-ʩʚʷʟʴ, ʘ 

ʧʘʨʘ-ʛʠʜʨʦʢʩʠ ï ʤʝʞʤʦʣʝʢʫʣʷʨʥʫʶ ʩ ʬʦʬʦʨʠʣʴʥʦʡ ʛʨʫʧʧʦʡ ʩʦʩʝʜʥʝʡ ʤʦʣʝʢʫʣʳ (ʈʠʩ. 5). 

ʇʘʨʘʤʝʪʨʳ ʅ-ʩʚʷʟʠ: ʆ-ʅ 0.82, ʅéʆ1 2.26, ʆ34éʆ1ô(x,1/2-y,-1/2+z) 2.899(3) Ứ, ʫʛʦʣ 

O(34)-H(34)éO(1)ô 135
ʦ
. ɺ ʢʨʠʩʪʘʣʣʝ 13 ʥʘʙʣʶʜʘʝʪʩʷ ʚʦʜʦʨʦʜʥʘʷ ʩʚʷʟʴ ʉ-ʅéʆ ʪʠʧʘ 

ʤʝʞʜʫ ʩʦʣʴʚʘʪʥʦʡ ʤʦʣʝʢʫʣʦʡ ʭʣʦʨʦʬʦʨʤʘ ʠ ʢʘʨʙʦʥʠʣʴʥʦʡ ʛʨʫʧʧʦʡ ʉ14=ʆ14: ʉ50-ʅ 0.98, 

ʅéʆ14 2.23, C(50)-H(50)éO(14) 3.130(5) Ứ, ʫʛʦʣ C(50)-H(50)éO(14)  152
ʦ
. 

 


