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Biological sciences 

ɹʠʦʣʦʛʠʯʝʩʢʠʝ ʥʘʫʢʠ 
 

 

ʋɼʂ 633.511 

 

ɺʃʀʗʅʀɽ ʆɹʈɸɹʆʊʂʀ ʉɽʄʗʅ ʍʃʆʇʏɸʊʅʀʂɸ ʕʃɽʂʊʈʆʄɸɻʅʀʊʅʓʄ 

ʇʆʃɽʄ ʅɸ ʈɸɿɺʀʊʀɽ ʈɸʉʊɽʅʀʁ ɺ ʋʉʃʆɺʀʗʍ ɺʆɼʅʆɻʆ ɼɽʌʀʎʀʊɸ 
 

 ɸ.ɸ. ɹʝʢʤʫʭʘʤʝʜʦʚ1, ɿ.ʖ. ʀʙʨʘʛʠʤʦʚʘ2, ʄ.ɼ. ʍʦʣʦʚʘ3, ʀ.ɻ. ɸʤʘʥʪʫʨʜʠʝʚ4, ʂ.ʉ. ɼʘʚʨʘʥʦʚ5 

1, 4 ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʛʝʥʝʪʠʢʠ, 2, 3 ʩʦʠʩʢʘʪʝʣʴ, 5 ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ ʙʦʪʘʥʠʢʠ ʠ ʬʠʟʠʦʣʦʛʠʠ ʨʘʩʪʝʥʠʡ 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʋʟʙʝʢʠʩʪʘʥʘ ʠʤʝʥʠ ʄʠʨʟʦ ʋʣʫʛʙʝʢʘ (ʊʘʰʢʝʥʪ), ʋʟʙʝʢʠʩʪʘʥ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʳ ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦ ʠʟʫʯʝʥʠʶ ʚʣʠʷʥʠʷ ʧʨʝʜʧʦʩʝʚʥʦʡ ʦʙʨʘʙʦʪʢʠ 

ʩʝʤʷʥ ʭʣʦʧʯʘʪʥʠʢʘ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʤ ʧʦʣʝʤ ʥʘ ʥʘʯʘʣʴʥʳʡ ʵʪʘʧ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ ʚ ʫʩʣʦʚʠʷʭ ʥʦʨʤʘʣʴʥʦʛʦ ʠ 

ʥʝʜʦʩʪʘʪʦʯʥʦʛʦ ʚʦʜʦʦʙʝʩʧʝʯʝʥʠʷ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʧʨʝʜʧʦʩʝʚʥʘʷ ʦʙʨʘ-

ʙʦʪʢʘ ʩʝʤʷʥ ʭʣʦʧʯʘʪʥʠʢʘ ʕʄʇ ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʫʩʪʦʡʯʠʚʦʩʪʠ ʨʘʩʪʝʥʠʡ ʢ ʥʝʜʦʩʪʘʪʢʫ ʚʦʜʳ ʥʘ ʥʘʯʘʣʴ-

ʥʳʭ ʵʪʘʧʘʭ ʨʘʟʚʠʪʠʷ. ʆʥʦ ʦʩʦʙʝʥʥʦ ʷʨʢʦ ʚʳʨʘʞʘʝʪʩʷ ʚ ʨʦʩʪʝ ʠ ʨʘʟʚʠʪʠʠ ʧʝʨʚʦʥʘʯʘʣʴʥʳʭ ʚʩʭʦʜʦʚ ʨʘʩʪʝʥʠʡ 

ʭʣʦʧʯʘʪʥʠʢʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʭʣʦʧʯʘʪʥʠʢ, ʩʝʤʝʥʘ, ʦʙʨʘʙʦʪʢʘ ʩʝʤʷʥ, ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʝ ʧʦʣʝ, ʚʦʜʦʦʙʝʩʧʝʯʝʥʠʷ, ʟʘ-

ʩʫʭʦʫʩʪʦʡʯʠʚʦʩʪʴ, ʣʠʩʪʴʷ.  

 

ɺʚʝʜʝʥʠʝ. ʂʘʢ ʠʟʚʝʩʪʥʦ, ʧʨʝʜʧʦʩʝʚʥʦʝ ʩʪʨʝʩʩʠʨʦʚʘʥʠʝ (ʟʘʢʘʣʢʘ) ʩʝʤʷʥ ʫʚʝʣʠʯʠʚʘʝʪ ʫʩʪʦʡʯʠʚʦʩʪʴ ʨʘʩ-

ʪʝʥʠʡ ʢ ʨʘʟʣʠʯʥʳʤ ʚʨʝʜʥʳʤ ʬʘʢʪʦʨʘʤ ʩʨʝʜʳ [4, 5]. ɹʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʧʨʝʜʧʦʩʝʚʥʘʷ ʦʙʨʘʙʦʪʢʘ ʩʝʤʷʥ ʭʣʦʧʯʘʪ-

ʥʠʢʘ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʤ ʧʦʣʝʤ (ʕʄʇ) ʫʚʝʣʠʯʠʚʘʝʪ ʫʩʪʦʡʯʠʚʦʩʪʴ ʨʘʩʪʝʥʠʡ ʢ ʟʘʩʦʣʝʥʠʶ [6] ʠ ʢ ʚʠʣʪʫ [7]. ʎʝʣʴʶ 

ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ʷʚʠʣʦʩʴ ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʧʨʝʜʧʦʩʝʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʩʝʤʷʥ ʭʣʦʧʯʘʪʥʠʢʘ ʕʄʇ ʥʘ ʫʩʪʦʡʯʠ-

ʚʦʩʪʴ ʨʘʩʪʝʥʠʡ ʢ ʥʝʜʦʩʪʘʪʢʫ ʚʣʘʛʠ ʥʘ ʨʘʥʥʠʭ ʵʪʘʧʘʭ ʨʘʟʚʠʪʠʷ. ʉʪʠʤʫʣʠʨʫʶʱʝʝ ʜʝʡʩʪʚʠʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ 

ʧʦʣʝʡ (ʕʄʇ) ʧʨʠ ʧʨʝʜʧʦʩʝʚʥʦʡ ʦʙʨʘʙʦʪʢʝ ʩʝʤʷʥ ʨʘʟʣʠʯʥʳʭ ʨʘʩʪʝʥʠʡ ʠʟʚʝʩʪʥʦ ʫʞʝ ʜʦʩʪʘʪʦʯʥʦ ʜʘʚʥʦ ʠ ʨʝʢʦ-

ʤʝʥʜʘʮʠʠ ʧʦ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʚʦʰʣʠ ʚ ʫʯʝʙʥʠʢʠ. ʅʘʧʨʠʤʝʨ, ʚ ʫʯʝʙʥʠʢʝ "ʕʣʝʢʪʨʦʪʝʭʥʦʣʦʛʠʷ" [3] ʨʝʢʦʤʝʥʜʦ-

ʚʘʥʦ ʧʨʦʚʦʜʠʪʴ ʧʨʝʜʧʦʩʝʚʥʫʶ ʦʙʨʘʙʦʪʢʫ ʩʝʤʷʥ ʕʄʇ ʧʨʠ ʫʩʣʦʚʠʠ ʠʭ ʥʝʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʛʦ ʢʘʯʝʩʪʚʘ ʠʣʠ 

ʥʝʩʦʦʪʚʝʪʩʪʚʠʷ ʩʨʝʜʳ ʧʨʦʠʟʨʘʩʪʘʥʠʷ ʪʨʝʙʦʚʘʥʠʷʤ ʛʝʥʦʪʠʧʘ. ʇʨʠ ʦʧʪʠʤʘʣʴʥʳʭ ʨʝʞʠʤʘʭ ʵʣʝʢʪʨʦʩʪʠʤʫʣʷʮʠʠ 

ʫʣʫʯʰʘʶʪʩʷ ʧʦʩʝʚʥʳʝ ʢʘʯʝʩʪʚʘ ʩʝʤʷʥ (ʵʥʝʨʛʠʷ ʧʨʦʨʘʩʪʘʥʠʷ, ʚʩʭʦʞʝʩʪʴ) ʫʩʢʦʨʷʝʪʩʷ ʨʦʩʪ ʨʘʩʪʝʥʠʡ, ʫʚʝʣʠʯʠʚʘ-

ʝʪʩʷ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʬʘʢʪʦʨʘʤ ʩʨʝʜʳ, ʯʪʦ ʤʦʞʝʪ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʠʚʦʜʠʪʴ ʢ ʫʚʝʣʠʯʝʥʠʶ ʫʨʦ-

ʞʘʡʥʦʩʪʠ ʥʘ 5-20 %.  

ʇʨʠ ʵʪʦʤ, ʚʝʨʦʷʪʥʦʩʪʴ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʵʬʬʝʢʪʘ ʟʘʚʠʩʠʪ ʦʪ ʤʥʦʛʠʭ ʬʘʢʪʦʨʦʚ ʠ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 0,50 ʜʦ 

0,75. ʀʥʦʛʜʘ ʙʳʚʘʝʪ ʠ ʥʝʙʦʣʴʰʦʝ ʫʤʝʥʴʰʝʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ. ʕʪʘ ʥʝʚʳʩʦʢʘʷ ʚʦʩʧʨʦʠʟʚʦʜʠʤʦʩʪʴ, ʚʦ ʤʥʦʛʠʭ ʩʣʫ-

ʯʘʷʭ ʩʣʦʞʥʦʩʪʴ ʠ ʜʦʨʦʛʦʚʠʟʥʘ ʫʩʪʘʥʦʚʦʢ ʜʣʷ ʧʨʝʜʧʦʩʝʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʩʝʤʷʥ, ʘ ʪʘʢʞʝ ʥʝʷʩʥʦʩʪʴ ʤʝʭʘʥʠʟʤʦʚ 

ʩʪʠʤʫʣʠʨʫʶʱʝʛʦ ʜʝʡʩʪʚʠʷ ʕʄʇ ʥʘ ʨʘʩʪʝʥʠʷ ʠ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʩʜʝʨʞʠʚʘʶʱʠʤ ʬʘʢʪʦʨʦʤ, ʧʨʝʧʷʪʩʪʚʫʶʱʠʤ 

ʰʠʨʦʢʦʤʫ ʚʥʝʜʨʝʥʠʶ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ ʚ ʧʨʘʢʪʠʢʫ. ʅʝʩʤʦʪʨʷ, ʥʘ ʵʪʠ ʧʨʦʙʣʝʤʳ, ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ ʧʨʦʩʪʦʪʘ ʠ ʜʝʰʝ-

ʚʠʟʥʘ ʦʙʨʘʙʦʪʢʠ ʩʝʤʷʥ ʠ ʯʘʩʪʦ ʙʦʣʴʰʦʡ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʵʬʬʝʢʪ ʟʘʩʪʘʚʣʷʝʪ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʧʨʦʜʦʣʞʘʪʴ ʠʩʩʣʝ-

ʜʦʚʘʥʠʷ ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. ʄʘʣʦ ʠʟʫʯʝʥʘ ʩʪʠʤʫʣʷʮʠʷ ʨʘʩʪʝʥʠʡ ʕʄʇ ʥʘ ʩʪʘʜʠʷʭ ʚʝʛʝʪʘʪʠʚʥʦʛʦ ʨʘʟʚʠʪʠʷ, ʭʦʪʷ 

ʥʝʢʦʪʦʨʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ ʧʦʢʘʟʳʚʘʶʪ ʙʦʣʴʰʫʶ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʴ ʠ ʵʪʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ. ɺ ʣʠʪʝʨʘʪʫʨʝ ʠʤʝʝʪʩʷ 

ʜʦʩʪʘʪʦʯʥʦ ʤʥʦʛʦ ʨʘʙʦʪ ʦ ʜʝʡʩʪʚʠʠ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʕʄʇ ʥʘ ʨʘʟʚʠʪʠʝ ʞʠʚʳʭ ʦʨʛʘʥʠʟʤʦʚ ʚʦʦʙʱʝ ʠ ʨʘʩʪʝʥʠʡ ʚ 

ʯʘʩʪʥʦʩʪʠ, ʦʜʥʘʢʦ ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʝʭʘʥʠʟʤʦʚ ʵʪʦʛʦ ʚʣʠʷʥʠʷ ʩʫʱʝʩʪʚʫʶʪ ʪʦʣʴʢʦ ʛʠʧʦʪʝʟʳ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʦ 

ʧʦʜʪʚʝʨʞʜʘʪʴ [1, 2]. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʇʦʣʝʚʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ ʧʨʦʚʦʜʠʣʠ ʥʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤ ʧʦʣʝ 

ʙʦʪʘʥʠʯʝʩʢʦʛʦ ʩʘʜʘ ʅʋʋʟ. ʉʦʨʪʘ ʭʣʦʧʯʘʪʥʠʢʘ ʙʳʣʠ ʚʳʩʝʷʥʳ ʥʘ ʜʚʫʭ ʫʯʘʩʪʢʘʭ, ʥʘ ʢʦʪʦʨʳʭ ʦʩʫʱʝʩʪʚʣʷʣʠʩʴ ʜʚʘ 

ʬʦʥʦʚʳʭ ʚʦʜʥʳʭ ʨʝʞʠʤʘ: ʨʝʞʠʤ ʦʧʪʠʤʘʣʴʥʦʡ ʚʦʜʦʦʙʝʩʧʝʯʝʥʥʦʩʪʠ (70-72 % ʦʪ ʧʦʯʚʝʥʥʦʡ ʚʣʘʛʦʸʤʢʦʩʪʠ (ʇɺ), 

ʧʦʣʠʚʳ 1:2:1) ʠ ʨʝʞʠʤ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʚʦʜʦʦʙʝʩʧʝʯʝʥʥʦʩʪʠ (48-50 % ʦʪ ʇɺ, ʧʦʣʠʚʳ 1:1:0). ɺ ʢʘʞʜʦʤ ʠʟ ʜʚʫʭ 

ʬʦʥʦʚʳʭ ʚʦʜʥʳʭ ʨʝʞʠʤʦʚ, ʢʘʞʜʳʡ ʩʦʨʪ ʚʳʩʘʞʠʚʘʣʩʷ ʥʘ ʪʨʸʭ ʨʘʟʥʳʭ ʨʷʜʘʭ ʧʦ 25 ʨʘʩʪʝʥʠʡ ʚ ʨʷʜʫ, ʪ.ʝ. ʧʦ 75 

ʨʘʩʪʝʥʠʡ ʥʘ ʩʦʨʪ ʧʦ ʩʭʝʤʝ ʧʦʩʝʚʘ 90 ʭ 20 ʭ 1. ɼʣʷ ʦʮʝʥʢʠ ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʦʩʪʠ ʨʘʩʪʝʥʠʡ ʩʫʱʝʩʪʚʫʝʪ ʨʷʜ 

ʤʝʪʦʜʦʚ. ʆʜʠʥ ʠʟ ʥʠʭ ʦʩʥʦʚʘʥ ʥʘ ʧʨʦʨʘʱʠʚʘʥʠʠ ʩʝʤʷʥ ʚ ʨʘʩʪʚʦʨʘʭ ʩʘʭʘʨʦʟʳ ʩ ʚʳʩʦʢʠʤ ʦʩʤʦʪʠʯʝʩʢʠʤ 

ʜʘʚʣʝʥʠʝʤ, ʠʤʠʪʠʨʫʶʱʠʤ ʫʩʣʦʚʠʷ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʩʫʭʦʩʪʠ. ʆʧʨʝʜʝʣʷʷ % ʧʨʦʨʦʩʰʠʭ ʩʝʤʷʥ ʥʘ ʨʘʩʪʚʦʨʘʭ ʩ 

ʚʳʩʦʢʠʤ ʦʩʤʦʪʠʯʝʩʢʠʤ ʜʘʚʣʝʥʠʝʤ, ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ ʦʧʨʝʜʝʣʠʪʴ ʦʪʥʦʩʠʪʝʣʴʥʫʶ ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʦʩʪʴ 

ʚʠʜʦʚ ʠ ʩʦʨʪʦʚ ʥʘ ʵʪʘʧʝ ʧʨʦʨʘʩʪʘʥʠʷ ʩʝʤʷʥ. 

                                                           
É ɹʝʢʤʫʭʘʤʝʜʦʚ ɸ.ɸ., ʀʙʨʘʛʠʤʦʚʘ ɿ.ʖ., ʍʦʣʦʚʘ ʄ.ɼ., ɸʤʘʥʪʫʨʜʠʝʚ ʀ.ɻ., ɼʘʚʨʘʥʦʚ ʂ.ʉ. / 

Bekmukhamedov A.A., Ibragimova Z.Yu., Kholova M.D., Amanturdiev I.G., Davranov K.S., 2020 
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ʆʧʨʝʜʝʣʝʥʠʝ ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʩʪʠ ʣʠʩʪʴʝʚ ʭʣʦʧʯʘʪʥʠʢʘ. ʕʣʝʢʪʨʦʧʨʦʚʦʜʥʦʩʪʴ ʚʥʫʪʨʝʥʥʠʭ ʪʢʘʥʝʡ ʣʠ-

ʩʪʘ ʦʮʝʥʠʚʘʣʠ ʧʦ ʠʟʤʝʨʝʥʠʶ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʥʘ ʯʘʩʪʦʪʝ 1 ʢɻʮ ʤʝʞʜʫ ʠʛʦʣʴʯʘʪʳʤʠ ʵʣʝʢʪʨʦʜʘʤʠ, 

ʢʦʪʦʨʳʤʠ ʧʨʦʢʘʣʳʚʘʣʠ ʣʠʩʪʦʚʫʶ ʧʣʘʩʪʠʥʢʫ. ɼʣʷ ʫʚʝʣʠʯʝʥʠʷ ʧʦʚʪʦʨʷʝʤʦʩʪʠ ʠʟʤʝʨʝʥʠʡ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʣʠʩʪʴ-

ʝʚ, ʙʳʣʘ ʠʟʛʦʪʦʚʣʝʥʘ ʩʠʩʪʝʤʘ ʠʟ 40 ʠʛʦʣʴʯʘʪʳʭ ʵʣʝʢʪʨʦʜʦʚ, ʩ ʜʝʨʞʘʪʝʣʝʤ ʚ ʚʠʜʝ ʱʠʧʮʦʚ (ʠʩʧʦʣʴʟʦʚʘʣʠ ʧʦʟʦʣʦ-

ʯʝʥʥʳʝ ʵʣʝʢʪʨʦʜʳ ʦʪ ʢʦʤʧʴʶʪʝʨʥʦʡ ʪʝʭʥʠʢʠ). ɺ ʵʪʦʡ ʩʠʩʪʝʤʝ ʠʟʤʝʨʷʣʠ ʩʫʤʤʘʨʥʦʝ ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʩʦʧʨʦʪʠʚʣʝ-

ʥʠʝ ʤʝʞʜʫ 40 ʠʛʦʣʴʯʘʪʳʤʠ ʵʣʝʢʪʨʦʜʘʤʠ, ʚʚʝʜʸʥʥʳʤʠ ʚ ʣʠʩʪ ʧʦ ʨʘʟʥʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤ. ʀʟʤʝʨʝʥʠʝ ʩʦʧʨʦʪʠʚʣʝ-

ʥʠʷ ʧʨʦʚʦʜʠʣʠ ʩ ʧʦʤʦʱʴʶ ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ ʤʦʩʪʘ LCR MS5308 ʂʦʤʧʘʥʠʠ Mastech (ʂʠʪʘʡ). 

 

          
 

ʈʠʩ. 1. ʇʨʠʙʦʨ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʩʪʠ ʣʠʩʪʴʝʚ 

 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɿʘʩʫʭʦʫʩʪʦʡʯʠʚʦʩʪʴ ʥʘ ʵʪʘʧʘʭ ʚʝʛʝʪʘʪʠʚʥʦʛʦ ʨʘʟʚʠʪʠʷ ʦʮʝʥʠʚʘʶʪ ʧʦ 

ʩʢʦʨʦʩʪʠ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ (ʚʳʩʦʪʘ ʨʘʩʪʝʥʠʡ, ʢʦʣʠʯʝʩʪʚʦ ʠ ʨʘʟʤʝʨʳ ʤʝʞʜʦʫʟʣʠʡ ʠ ʪ. ʜ.) ʚ ʫʩʣʦʚʠʷʭ 

ʥʦʨʤʘʣʴʥʦʛʦ ʠ ʥʝʜʦʩʪʘʪʦʯʥʦʛʦ ʚʦʜʦʦʙʝʩʧʝʯʝʥʠʷ. ʊʘʢ ʢʘʢ ʩ ʧʦʤʦʱʴʶ ʢʘʤʝʨ ʜʘʚʣʝʥʠʷ ʩʪʘʣʦ ʜʦʩʪʘʪʦʯʥʦ ʣʝʛʢʦ 

ʦʧʨʝʜʝʣʷʪʴ ʚ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ ʚʦʜʥʳʡ ʧʦʪʝʥʮʠʘʣ ʣʠʩʪʴʝʚ ʨʘʩʪʝʥʠʡ, ʢʦʪʦʨʳʡ ʩʚʷʟʘʥ ʩ ʢʦʥʮʝʥʪʨʘʮʠʝʡ 

ʦʩʤʦʣʠʪʦʚ ʚ ʣʠʩʪʴʷʭ, ʵʪʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʪʘʢʞʝ ʩʪʘʣʘ ʦʜʥʠʤ ʠʟ ʧʦʢʘʟʘʪʝʣʝʡ ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʦʩʪʠ ʨʘʩʪʝʥʠʡ. 

ʅʘʧʨʠʤʝʨ, ʫ ʢʫʢʫʨʫʟʳ ʚʦʜʥʳʡ ʧʦʪʝʥʮʠʘʣ ʣʠʩʪʴʝʚ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 6 ʙʘʨ ʧʨʠ ʜʦʩʪʘʪʦʯʥʦʤ ʢʦʣʠʯʝʩʪʚʝ ʚʦʜʳ ʜʦ 9 

ʙʘʨ ʧʨʠ ʥʝʜʦʩʪʘʪʢʝ ʚʦʜʳ. ʋ ʭʣʦʧʯʘʪʥʠʢʘ ʦʙʳʯʥʳʭ ʩʦʨʪʦʚ ʦʪ 12 ʙʘʨ ʜʦ 18 ʙʘʨ. ɽʩʣʠ ʭʣʦʧʯʘʪʥʠʢ ʥʝ ʧʦʣʠʪʴ ʧʨʠ 

ʚʦʜʥʦʤ ʧʦʪʝʥʮʠʘʣʝ ʣʠʩʪʴʝʚ ʦʢʦʣʦ 18 ʙʘʨ, ʪʦ ʨʘʩʪʝʥʠʝ ʧʦʛʠʙʥʝʪ. ʋ ʭʣʦʧʯʘʪʥʠʢʘ ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʳʭ ʩʦʨʪʦʚ 

ʚʦʜʥʳʡ ʧʦʪʝʥʮʠʘʣ ʧʨʠ ʥʦʨʤʘʣʴʥʦʤ ʚʦʜʦʦʙʝʩʧʝʯʝʥʠʠ ʦʢʦʣʦ 14 ʙʘʨ, ʘ ʧʨʠ ʥʝʜʦʩʪʘʪʦʯʥʦʤ ʚʦʜʦʦʙʝʩʧʝʯʝʥʠʠ 

ʤʦʞʝʪ ʧʦʜʥʠʤʘʪʴʩʷ ʜʦ 24 ʙʘʨ, ʘ ʜʣʷ ʥʝʢʦʪʦʨʳʭ ʦʩʦʙʦ ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʳʭ ʜʘʞʝ ʜʦ 30 ʙʘʨ [1, 3]. ʊʦ ʝʩʪʴ ʚʦʜʥʳʡ 

ʧʦʪʝʥʮʠʘʣ ʣʠʩʪʴʝʚ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʧʦʢʘʟʘʪʝʣʝʤ ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʦʩʪʠ ʨʘʩʪʝʥʠʷ, ʘ ʩ ʜʨʫʛʦʡ ï 

ʧʦʢʘʟʘʪʝʣʝʤ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʦʣʠʚʘ. 

ɼʣʷ ʠʟʫʯʝʥʠʷ ʚʣʠʷʥʠʷ ʧʨʝʜʧʦʩʝʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʩʝʤʷʥ ʕʄʇ ʥʘ ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʦʩʪʴ, ʤʳ ʠʟʫʯʘʣʠ ʚʩʭʦ-

ʞʝʩʪʴ ʩʝʤʷʥ ʚ ʨʘʩʪʚʦʨʘʭ ʩʘʭʘʨʦʟʳ, ʨʦʩʪ 10-ʜʥʝʚʥʳʭ ʧʨʦʨʦʩʪʢʦʚ ʠ ʚʦʜʥʳʡ ʧʦʪʝʥʮʠʘʣ ʩʝʤʷʜʦʣʴʥʳʭ ʣʠʩʪʴʝʚ ʧʨʠ 

ʥʦʨʤʘʣʴʥʦʤ ʠ ʥʝʜʦʩʪʘʪʦʯʥʦʤ ʚʦʜʦʦʙʝʩʧʝʯʝʥʠʠ ʫ ʥʝʢʦʪʦʨʳʭ ʩʦʨʪʦʚ ʠ ʣʠʥʠʡ ʭʣʦʧʯʘʪʥʠʢʘ. ɺ ʪʘʙʣʠʮʘʭ 1, 2. 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʥʘ ʧʨʦʨʘʱʠʚʘʥʠʝ ʩʝʤʷʥ ʚ ʨʘʩʪʚʦʨʘʭ ʩʘʭʘʨʦʟʳ ʩ ʨʘʟʣʠʯʥʳʤ ʦʩʤʦʪʠʯʝ-

ʩʢʠʤ ʜʘʚʣʝʥʠʝʤ. ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ, ʧʦ ʚʩʭʦʞʝʩʪʠ ʩʝʤʷʥ ʧʨʠ ʙʦʣʴʰʠʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ ʩʘʭʘʨʦʟʳ (0,5 ʄ, 0,6 

ʄ, 0,7 ʄ) ʚ ʢʦʥʪʨʦʣʝ (ʙʝʟ ʦʙʨʘʙʦʪʢʠ ʕʄʇ) ʩʦʨʪʘ ʭʣʦʧʯʘʪʥʠʢʘ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚ ʩʣʝʜʫʶʱʝʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ-

ʩʪʠ: ʉ-6524 º ʍʦʨʘʟʤ-150 > ʉʫʣʪʦʥ º ʀʙʨʘʪ > ɸʥʜʠʞʦʥ-37 º ʍʦʨʘʟʤ-127 º ɹʫʭʦʨʦ-102 > ʅʘʤʘʥʛʘʥ 77 > ɹʫʭʦ-

ʨʦ-8 º ʌʘʨʦʚʦʥ. ʇʦ-ʚʠʜʠʤʦʤʫ, ʵʪʦʪ ʨʷʜ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʠʭ ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʦʩʪʠ ʪ.ʝ. ʥʘʠʙʦʣʝʝ ʫʩʪʦʡʯʠʚʳʤʠ ʢ ʥʝ-

ʜʦʩʪʘʪʢʫ ʚʦʜʳ ʷʚʣʷʶʪʩʷ ʉ-6524 ʠ ʍʦʨʘʟʤ-150, ʘ ʥʘʠʤʝʥʝʝ ʫʩʪʦʡʯʠʚʳʤʠ: ɹʫʭʦʨʦ-8 ʠ ʌʘʨʦʚʦʥ.  

ʆʙʨʘʙʦʪʢʘ ʩʝʤʷʥ ʕʄʇ ʚʦ ʚʩʝʭ ʩʣʫʯʘʷʭ ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʥʝʜʦʩʪʘʪʢʫ ʚʦʜʳ. ɺ 

ʪʘʙʣʠʮʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʟʤʝʨʝʥʠʷ ʚʳʩʦʪʳ ʧʨʦʨʦʩʪʢʦʚ ʠ ʚʦʜʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʩʝʤʷʜʦʣʴʥʳʭ ʣʠʩʪʴʝʚ ʫ 

15-ʜʥʝʚʥʳʭ ʧʨʦʨʦʩʪʢʦʚ ʭʣʦʧʯʘʪʥʠʢʘ ʵʪʠʭ ʞʝ ʩʦʨʪʦʚ. ɺʣʠʷʥʠʝ ʧʨʝʜʧʦʩʝʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʕʄʇ ʥʘ ʚʩʭʦʞʝʩʪʴ ʩʝ-

ʤʷʥ ʭʣʦʧʯʘʪʥʠʢʘ ʥʝʢʦʪʦʨʳʭ ʩʦʨʪʦʚ ʚ ʨʘʩʪʚʦʨʘʭ ʩʘʭʘʨʦʟʳ ʩ ʨʘʟʣʠʯʥʳʤ ʦʩʤʦʪʠʯʝʩʢʠʤ ʜʘʚʣʝʥʠʝʤ, ʠʤʠʪʠʨʫʶ-

ʱʠʤ ʥʝʜʦʩʪʘʪʦʢ ʚʣʘʛʠ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʠʟ 4 ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʩ ʫʢʘʟʘʥʥʳʤʠ ʩʪʘʥʜʘʨʪʥʳʤʠ ʦʪ-

ʢʣʦʥʝʥʠʷʤʠ. 

 

ʊʘʙʣʠʮʘ 1 
ʉʦʨʪʘ ʆʙʨʘʙʦʪʢʘ ɺʩʭʦʞʝʩʪʴ ʩʝʤʷʥ, % 

 ʂʦʥʮʝʥʪʨʘʮʠʠ ʩʘʭʘʨʦʟʳ/ʦʩʤʦʪʠʯʝʩʢʦʝ ʜʘʚʣʝʥʠʝ 

ʚʦʜʘ 0,3 ʄ/8,2 ʙʘʨ 0,5 ʄ/14 ʙʘʨ 0,6 ʄ/18 ʙʘʨ 0,7 ʄ/22 ʙʘʨ 

C-6524 ʢʦʥʪ. 84,6 Ñ 2,2 73,7 Ñ 2,3 49,3 Ñ 2,4 25,8 Ñ 2,4 6,6 Ñ 1,2 

 ʕʄʇ 92,2 Ñ 2,5 84,4 Ñ 2,4 70,6 Ñ 2,5 45,2 Ñ 2,2 25,5 Ñ 2,3 

ʍʦʨʘʟʤ-150 ʢʦʥʪ. 85,2 Ñ 2,8 75,5 Ñ 5,0 51,3 Ñ 3,8 28,3 Ñ 4,6 6,4 Ñ 0,8 

 ʕʄʇ 92,7 Ñ 3,2 83,2 Ñ 4,5 75,2 Ñ 4,8 43,3 Ñ 3,5 23,5 Ñ 2,1 

ʉʫʣʪʦʥ ʢʦʥʪ. 84,2 Ñ 2,5 66,2 Ñ 4,5 33,2 Ñ 3,6 16,8 Ñ 2,5 3,3 Ñ 0,8 

 ʕʄʇ 94,4 Ñ 2,7 82,4 Ñ 4,3 52,7 Ñ 4,2 26,6 Ñ 3,1 12,5 Ñ 1,8 

ʀʙʨʘʪ ʢʦʥʪ. 86,2 Ñ 4,3 62,6 Ñ 4,2 32,7 Ñ 2,3 17,7 Ñ 1,8 3,1 Ñ 0,7 

 ʕʄʇ 92,1 Ñ 4,2 81,6 Ñ 4,7 55,4 Ñ 4,3 25,8 Ñ 2,3 11,3 Ñ 1,4 

ɸʥʜʠʞʦʥ-37 ʢʦʥʪ. 91,4 Ñ 3,3 61,1 Ñ 4,8 28,7 Ñ 2,3 14,2 Ñ 0,7 2,1 Ñ 0,4 
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ʆʢʦʥʯʘʥʠʝ ʪʘʙʣʠʮʳ 1 
ʉʦʨʪʘ ʆʙʨʘʙʦʪʢʘ ɺʩʭʦʞʝʩʪʴ ʩʝʤʷʥ, % 

 ʂʦʥʮʝʥʪʨʘʮʠʠ ʩʘʭʘʨʦʟʳ/ʦʩʤʦʪʠʯʝʩʢʦʝ ʜʘʚʣʝʥʠʝ 

ʚʦʜʘ 0,3 ʄ/8,2 ʙʘʨ 0,5 ʄ/14 ʙʘʨ 0,6 ʄ/18 ʙʘʨ 0,7 ʄ/22 ʙʘʨ 

 ʕʄʇ 96,3 Ñ 2,2 85,3 Ñ 4,5 43,4 Ñ 2,7 21,6 Ñ 2,0 8,2 Ñ 1,1 

ʍʦʨʘʟʤ-127 ʢʦʥʪ. 92,4 Ñ 3,7 64,5 Ñ 4,8 18,3 Ñ 1,8 6,2 Ñ 1,3 1,5 Ñ 0,8 

 ʕʄʇ 98,3 Ñ 1,0 83,8 Ñ 4,7 28,6 Ñ 2,2 12,2 Ñ 1,6 6,5 Ñ 0,57 

ɹʫʭʦʨʦ-102 ʢʦʥʪ. 93,3 Ñ 2,6 62,3 Ñ 4,1 16,2 Ñ 1,4 2,3 Ñ 0,8 0 

 ʕʄʇ 98,7 Ñ 4,5 78,7 Ñ 4,4 25,4 Ñ 2,8 7,5 Ñ 1,3 3,3 Ñ 0,3 

ʅʘʤʘʥʛʘʥ 77 ʢʦʥʪ. 88,5 Ñ 4,8 57,4 Ñ 4,4 9,9 Ñ 1,1 0,7 Ñ 0,3 0 

 ʕʄʇ 92,4 Ñ 4,0 78,7 Ñ 4,4 17,3 Ñ 1,6 1,5 Ñ 1,3 0 

ɹʫʭʦʨʦ-8 ʢʦʥʪ. 87,9 Ñ 4,3 64,8 Ñ 3,8 5,3 Ñ 1,7 0 0 

 ʕʄʇ 93,3 Ñ 4,7 85,3 Ñ 4,3 8,4 Ñ 1,1 0,5 Ñ 0,3 0 

ʌʘʨʦʚʦʥ ʢʦʥʪ. 85,5 Ñ 3,8 64,3 Ñ 5,1 5,1 Ñ 1,0 0 0 

 ʕʄʇ 92,1 Ñ 4,7 84,1 Ñ 5,3 9,0 Ñ 1,1 0,6 Ñ 0,2 0 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʵʪʦʡ ʪʘʙʣʠʮʳ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʫʤʝʥʴʰʝʥʠʷ ʩʨʝʜʥʝʡ ʚʳʩʦʪʳ 15-ʜʥʝʚʥʳʭ ʧʨʦʨʦʩʪʢʦʚ, ʚʳʨʘ-

ʱʝʥʥʳʭ ʚ ʫʩʣʦʚʠʷʭ ʜʝʬʠʮʠʪʥʦʛʦ ʚʦʜʦʦʙʝʩʧʝʯʝʥʠʷ (ʩʪʦʣʙʠʢ 5) ʤʦʞʥʦ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʩʦʨʪʘ ʭʣʦʧʯʘʪʥʠʢʘ ʧʦ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʥʝʜʦʩʪʘʪʢʫ ʚʦʜʳ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ ʧʦʨʷʜʢʝ: ʍʦʨʘʟʤ-150 (93,0 %) º ʉ-6524 (91,0 %) > 

ʉʫʣʪʦʥ (88,8 %) > ʀʙʨʘʪ (85 %) > ɸʥʜʠʞʦʥ-37 (78,9 %) > ʍʦʨʘʟʤ-127 (65,8 %) > ɹʫʭʦʨʦ-102 (60,7 %) > ʅʘʤʘʥʛʘʥ 

77 (58,1 %) > ʌʘʨʦʚʦʥ (56,7 %) > ɹʫʭʦʨʦ-8 (47,9 %). ʊʦ ʝʩʪʴ, ʢʘʢ ʠ ʚ ʪʝʩʪʝ ʥʘ ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʦʩʪʴ ʩʝʤʷʥ, ʥʘʠʙʦʣʝʝ 

ʫʩʪʦʡʯʠʚʳʤʠ ʷʚʣʷʶʪʩʷ ʩʦʨʪʘ ʍʦʨʘʟʤ-150 ʠ ʉ-6524, ʘ ʥʘʠʤʝʥʝʝ ï. ʌʘʨʦʚʦʥ ʠ ɹʫʭʦʨʦ-8. ʇʨʠ ʥʦʨʤʘʣʴʥʦʤ ʚʦʜʦ-

ʦʙʝʩʧʝʯʝʥʠʠ ʧʨʝʜʧʦʩʝʚʥʘʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʘʷ ʦʙʨʘʙʦʪʢʘ ʩʝʤʷʥ ʫʚʝʣʠʯʠʚʘʝʪ ʨʦʩʪ ʚʩʝʭ ʧʨʦʨʦʩʪʢʦʚ ʦʪ 2 % ʫ ɹʫʭʦʨʦ-

102 ʜʦ 64 % ʫ ʌʘʨʦʚʦʥ ʚ ʩʣʝʜʫʶʱʝʤ ʧʦʨʷʜʢʝ (ʩʪʦʣʙʠʢ 6): ɹʫʭʦʨʦ-102 (102,3 %) > ʍʦʨʘʟʤ-150 (109,2 %) > ɹʫʭʦʨʦ-

8 (110,2 %) > C-6524 (110,4 %) > ʀʙʨʘʪ > ʅʘʤʘʥʛʘʥ 77 > ʉʫʣʪʦʥ (126,1 %) > ɸʥʜʠʞʦʥ-37 (131,3 %) > ʍʦʨʘʟʤ-127 

(134,1 %) > ʌʘʨʦʚʦʥ (164,1 %). ʉʚʷʟʠ ʩ ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʦʩʪʴʶ ʩʦʨʪʦʚ ʚ ʵʪʦʤ ʧʦʨʷʜʢʝ ʥʝ ʥʘʙʣʶʜʘʝʪʩʷ.  

ɺʣʠʷʥʠʝ ʧʨʝʜʧʦʩʝʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʩʝʤʷʥ ʭʣʦʧʯʘʪʥʠʢʘ ʥʝʢʦʪʦʨʳʭ ʩʦʨʪʦʚ ʕʄʇ (4 ɻʮ, 10 ʤʢʊʣ, 20 ʤʠʥ) 

ʥʘ ʚʳʩʦʪʫ ʧʨʦʨʦʩʪʢʦʚ ʠ ʚʦʜʥʳʡ ʧʦʪʝʥʮʠʘʣ ʩʝʤʷʜʦʣʴʥʳʭ ʣʠʩʪʴʝʚ ʥʘ 15 ʜʝʥʴ ʧʦʩʣʝ ʧʦʩʝʚʘ, ʧʨʠ ʥʦʨʤʘʣʴʥʦʤ ʚʦ-

ʜʦʦʙʝʩʧʝʯʝʥʠʠ (ʅɺ) ʠ ʜʝʬʠʮʠʪʥʦʤ ʚʦʜʦʦʙʝʩʧʝʯʝʥʠʠ (ɼɺ). ʇʨʝʜʩʪʘʚʣʝʥʳ ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʠʟ ʠʟʤʝʨʝʥʠʷ ʧʦʢʘ-

ʟʘʪʝʣʝʡ 15 ʧʨʦʨʦʩʪʢʦʚ ʜʣʷ ʢʘʞʜʦʛʦ ʩʦʨʪʘ Ñ ʩʨʝʜʥʝʝ ʦʪʢʣʦʥʝʥʠʝ. 

ɺʳʚʦʜʳ. ʇʨʝʜʧʦʩʝʚʥʘʷ ʦʙʨʘʙʦʪʢʘ ʩʝʤʷʥ ʭʣʦʧʯʘʪʥʠʢʘ ʕʄʇ ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʫʩʪʦʡʯʠʚʦʩʪʠ ʨʘʩ-

ʪʝʥʠʡ ʢ ʥʝʜʦʩʪʘʪʢʫ ʚʦʜʳ ʥʘ ʥʘʯʘʣʴʥʳʭ ʵʪʘʧʘʭ ʨʘʟʚʠʪʠʷ, ʯʪʦ ʦʩʦʙʝʥʥʦ ʚʳʨʘʞʘʝʪʩʷ ʚ ʨʦʩʪʝ ʠ ʨʘʟʚʠʪʠʠ ʥʘ ʨʘʥʥʠʭ 

ʵʪʘʧʘʭ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ ʭʣʦʧʯʘʪʥʠʢʘ. 
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Abstract. In the article presents the obtained data on the study of the influence of pre-sowing treatment of cot-

ton seeds by an electromagnetic field on the initial stage of plant development in conditions of normal and insufficient 

water supply. Based on the results obtained, it was found that pre-sowing treatment of cotton seeds with EMF leads to 

an increase in plant resistance to water shortage at the initial stages of development. It is especially pronounced in the 

growth and development of the initial shoots of cotton plants. 
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ʌʆʅʆɺʆɽ ɻɸʄʄɸ-ʀɿʃʋʏɽʅʀɽ ʈɸʉʊɽʅʀʁ ʇʈʀ ʌʆʊʆʉʀʅʊɽɿɽ 
 

 ɺ.ʂ. ʅʝʚʦʣʠʥ 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ  

çʄʦʩʢʦʚʩʢʠʡ ʠʥʩʪʠʪʫʪ ʵʣʝʢʪʨʦʥʥʦʡ ʪʝʭʥʠʢʠè (ɿʝʣʝʥʦʛʨʘʜ), ʈʦʩʩʠʷ 

 

ɸʥʥʦʪʘʮʠʷ. ʇʨʝʜʳʩʪʦʨʠʷ ʠ ʮʝʣʴ. ʀʜʝʷ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʥʘʚʝʷʥʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤʠ ʜʘʥʥʳʤʠ ʧʦ ʪʨʘʥʩ-

ʤʫʪʘʮʠʠ ʠʟʦʪʦʧʦʚ ʚ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʩʠʩʪʝʤʘʭ. ʄʦʜʝʣʴʥʳʤʠ ʯʘʩʪʠʮʘʤʠ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʦʪʚʝʪʩʪʚʝʥʥʳʤʠ ʟʘ ʷʜʝʨʥʳʝ 

ʨʝʘʢʮʠʠ, ʤʦʛʫʪ ʷʚʣʷʪʴʩʷ ʘʪʦʤʳ ʚʦʜʦʨʦʜʘ ʚ ʥʝʦʙʳʯʥʳʭ ʩʦʩʪʦʷʥʠʷʭ. ʈʘʥʝʝ ʥʘʤʠ ʙʳʣʦ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʧʦʢʘʟʘʥʦ, 

ʯʪʦ ʧʨʠ ʦʙʨʘʟʦʚʘʥʠʠ ʪʘʢʠʭ ʘʪʦʤʦʚ ʚʦʜʦʨʦʜʘ (ʘ ʦʥʠ ʤʦʛʫʪ ʦʙʨʘʟʦʚʘʪʴʩʷ ʧʨʠ ʬʦʪʦʩʠʥʪʝʟʝ ʚ ʨʘʩʪʝʥʠʷʭ) ʥʘʙʣʶʜʘ-

ʝʪʩʷ ʞʝʩʪʢʦʝ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʝ ʠʟʣʫʯʝʥʠʝ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʵʪʠ ʘʪʦʤʳ, ʚʩʪʫʧʘʷ ʚ ʷʜʝʨʥʳʝ ʨʝʘʢʮʠʠ, ʤʦʛʫʪ ʧʨʠʚʦ-

ʜʠʪʴ ʢ ʛʘʤʤʘ-ʠʟʣʫʯʝʥʠʶ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʚʦʟʤʦʞʥʦ, ʠʟʣʫʯʝʥʠʝ ʨʘʩʪʝʥʠʡ ʢʘʢ ʫʣʴʪʨʘʬʠʦʣʝʪʦʤ, ʪʘʢ ʠ ʚ ʛʘʤʤʘ-

ʜʠʘʧʘʟʦʥʝ. ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ʉ ʧʦʤʦʱʴʶ ʜʚʫʭ ʜʦʟʠʤʝʪʨʦʚ RadiaScan 701A ʧʨʦʚʦʜʠʣʠʩʴ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʛʘʤʤʘ-ʠʟʣʫʯʝʥʠʷ ʢʦʤʥʘʪʥʳʭ ʨʘʩʪʝʥʠʡ ʧʨʠ ʜʥʝʚʥʦʤ ʦʩʚʝʱʝʥʠʠ ʠ ʚ ʪʝʤʥʦʪʝ. ʈʝʟʫʣʴʪʘʪʳ. ʀʟʣʫʯʝʥʠʝ 

ʥʘʙʣʶʜʘʣʦʩʴ ʧʨʠ ʜʥʝʚʥʦʤ ʦʩʚʝʱʝʥʠʠ ʠ ʧʨʝʢʨʘʱʘʣʦʩʴ ʚ ʪʝʤʥʦʪʝ. ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʚʝʣʠʯʠʥʘ ʬʦʥʦʚʦʛʦ ʛʘʤʤʘ-

ʠʟʣʫʯʝʥʠʷ ʨʘʩʪʝʥʠʡ ʥʝ ʧʨʝʚʳʰʘʣʘ 2 % ʦʪ ʫʨʦʚʥʷ ʬʦʥʘ ʚ ʧʦʤʝʱʝʥʠʠ. ɺʦʟʤʦʞʥʦ, ʠʟʣʫʯʝʥʠʝ ʨʘʩʪʝʥʠʡ ʚ ʛʘʤʤʘ- ʠ ʫʣʴ-

ʪʨʘʬʠʦʣʝʪʦʚʦʤ ʜʠʘʧʘʟʦʥʝ ʤʦʞʝʪ ʷʚʣʷʪʴʩʷ ʩʨʝʜʩʪʚʦʤ ʢʦʤʤʫʥʠʢʘʮʠʠ ʠʭ ʩ ʚʥʝʰʥʠʤ ʤʠʨʦʤ. ɼʣʷ ʧʨʠʢʣʘʜʥʳʭ ʮʝʣʝʡ 

ʥʘʟʚʘʥʥʳʝ ʠʟʣʫʯʝʥʠʷ ʤʦʛʫʪ ʷʚʣʷʪʴʩʷ ʩʨʝʜʩʪʚʦʤ ʫʜʘʣʝʥʥʦʛʦ ʜʠʘʛʥʦʟʘ ʩʦʩʪʦʷʥʠʷ ʨʘʩʪʝʥʠʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʘʤʤʘ-ʠʟʣʫʯʝʥʠʝ, ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʝ ʠʟʣʫʯʝʥʠʝ, ʩʫʙʘʪʦʤʳ ʚʦʜʦʨʦʜʘ, ʢʦʤʥʘʪʥʳʝ 

ʨʘʩʪʝʥʠʷ. 

 

ɺʚʝʜʝʥʠʝ 

ɽʩʣʠ ʫʯʠʪʳʚʘʪʴ ʩʦʙʩʪʚʝʥʥʫʶ ʵʥʝʨʛʠʶ ʢʚʘʥʪʦʚʦʛʦ ʜʚʠʞʝʥʠʷ ʵʣʝʢʪʨʦʥʘ ʚ ʩʠʩʪʝʤʝ ʧʨʦʪʦʥ-ʵʣʝʢʪʨʦʥ ʧʦ 

ʜʝ ɹʨʦʡʣʶ, ʪʦ ʤʦʞʥʦ ʧʨʝʜʩʢʘʟʘʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʩʫʙʘʪʦʤʥʳʭ ʩʦʩʪʦʷʥʠʡ ʘʪʦʤʘ ʚʦʜʦʨʦʜʘ. ʕʪʦ ʥʝ-

ʦʙʳʯʥʳʝ ʩʦʩʪʦʷʥʠʷ ʚʦʜʦʨʦʜʘ ʩ ʙʦʣʝʝ ʢʦʤʧʘʢʪʥʦʡ ʣʦʢʘʣʠʟʘʮʠʝʡ, ʧʦʟʚʦʣʷʶʱʝʡ ʩʙʣʠʞʘʪʴʩʷ ʩ ʷʜʨʘʤʠ ʵʣʝʤʝʥʪʦʚ 

ʥʘ ʩʫʱʝʩʪʚʝʥʥʦ ʙʦʣʝʝ ʙʣʠʟʢʠʝ ʨʘʩʩʪʦʷʥʠʷ. ɺ ʩʨʝʜʥʝʤ ʩʫʙʘʪʦʤ ʵʣʝʢʪʨʠʯʝʩʢʠ ʥʝʡʪʨʘʣʝʥ, ʦʜʥʘʢʦ, ʟʘ ʩʯʝʪ 

ʩʚʝʨʭʞʝʩʪʢʦʛʦ ʵʣʝʢʪʨʦʥʥʦʛʦ ʦʙʣʘʢʘ ʩ ʵʥʝʨʛʠʝʡ ʦʙʨʘʟʦʚʘʥʠʷ ~500 keV ʚ ʮʝʣʦʤ ʧʦʣʫʯʘʝʪʩʷ çʪʷʞʝʣʳʡè ʵʣʝʢʪʨʦʥ. 

ʊʘʢʘʷ ʯʘʩʪʠʮʘ ʜʚʠʛʘʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʜʣʝʥʥʝʝ, ʯʝʤ ʩʚʦʙʦʜʥʳʡ ʵʣʝʢʪʨʦʥ ʠ ʤʦʞʝʪ ʜʦʩʪʘʪʦʯʥʦ ʙʣʠʟʢʦ ʧʨʠʙʣʠ-

ʞʘʪʴʩʷ ʢ ʷʜʨʘʤ ʜʨʫʛʠʭ ʵʣʝʤʝʥʪʦʚ ʟʘ ʩʯʝʪ ʢʫʣʦʥʦʚʩʢʦʛʦ ʧʨʠʪʷʞʝʥʠʷ ʨʘʟʥʦʠʤʝʥʥʳʭ ʟʘʨʷʜʦʚ. ʆʪʪʘʣʢʠʚʘʶʱʝʝ 

ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʧʦʣʝ ʦʪ ʚʥʝʰʥʠʭ ʷʜʝʨ, ʢʦʪʦʨʦʝ ʧʨʦʥʠʢʘʝʪ ʚ ʵʣʝʢʪʨʦʥʥʦʝ ʦʙʣʘʢʦ, ʚ ʢʦʥʝʯʥʦʤ ʩʯʝʪʝ, ʤʦʞʝʪ çʚʳʜʘ-

ʚʠʪʴè ʧʨʦʪʦʥ ʠʟ ʩʫʙʘʪʦʤʘ ʚʦʜʦʨʦʜʘ. ʆʜʥʘʢʦ ʧʨʦʪʦʥ ʦʢʘʟʳʚʘʝʪʩʷ ʥʘ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʝʝ ʙʣʠʟʢʦʤ ʨʘʩʩʪʦʷʥʠʠ ʦʪ 

ʚʥʝʰʥʝʛʦ ʷʜʨʘ, ʯʝʤ, ʝʩʣʠ ʙʳ ʦʥ ʙʳʣ ʧʨʦʩʪʦ ʩʚʦʙʦʜʥʳʤ. ʊʘʢʦʡ ʧʨʦʪʦʥ ʤʦʞʝʪ ʧʨʝʦʜʦʣʝʪʴ ʩ ʥʝʢʦʪʦʨʦʡ ʚʝʨʦʷʪʥʦ-

ʩʪʴʶ ʢʫʣʦʥʦʚʩʢʠʡ ʙʘʨʴʝʨ ʷʜʨʘ ʠ ʚʩʪʫʧʠʪʴ ʩ ʥʠʤ ʚ ʨʝʘʢʮʠʶ [5]. 

ʇʦʣʘʛʘʷ, ʯʪʦ ʩʫʙʘʪʦʤʳ ʚʦʜʦʨʦʜʘ ʦʙʝʩʧʝʯʠʚʘʶʪ ʭʦʣʦʜʥʫʶ ʪʨʘʥʩʤʫʪʘʮʠʶ ʷʜʝʨ, ʤʦʞʥʦ ʥʝʧʨʦʪʠʚʦʨʝʯʠʚʦ 

ʦʙʲʷʩʥʠʪʴ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʨʘʥʝʝ ʥʘʢʦʧʣʝʥʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʡ ʤʘʪʝʨʠʘʣ ʧʦ ʪʨʘʥʩʤʫʪʘʮʠʠ ʠʟʦʪʦʧʦʚ ʚ 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʩʠʩʪʝʤʘʭ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʜʣʷ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʩʫʙʘʪʦʤʦʚ ʚʦʜʦʨʦʜʘ ʙʳʣʘ ʧʨʦʚʝʜʝ-

ʥʘ ʩʝʨʠʷ ʵʢʩʧʝʨʠʤʝʥʪʦʚ. ʇʨʠ ʦʙʨʘʟʦʚʘʥʠʠ ʩʚʷʟʘʥʥʳʭ ʩʦʩʪʦʷʥʠʡ ʩʫʙʘʪʦʤʦʚ ʚʦʜʦʨʦʜʘ ʜʦʣʞʥʦ ʥʘʙʣʶʜʘʪʴʩʷ ʭʘ-

ʨʘʢʪʝʨʥʦʝ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʝ ʠʟʣʫʯʝʥʠʝ ʩ ʜʣʠʥʦʡ ʚʦʣʥʳ ʚ ʦʙʣʘʩʪʠ 206 ʥʤ. ʊʘʢʦʝ ʠʟʣʫʯʝʥʠʝ ʥʘʙʣʶʜʘʣʦʩʴ ʧʨʠ 

ʬʦʪʦʩʠʥʪʝʟʝ ʚ ʨʷʜʝ ʢʦʤʥʘʪʥʳʭ ʨʘʩʪʝʥʠʡ [6].  

ɿʘʧʠʰʝʤ ʨʝʘʢʮʠʶ ʬʦʪʦʩʠʥʪʝʟʘ, ʚ ʢʦʪʦʨʦʡ ʩʚʦʙʦʜʥʳʝ ʵʣʝʢʪʨʦʥʳ ʠ ʧʨʦʪʦʥʳ ʚʦʟʥʠʢʘʶʪ ʚ ʢʣʝʪʦʯʥʳʭ 

ʩʪʨʫʢʪʫʨʘʭ ʚ ʦʩʥʦʚʥʦʤ ʟʘ ʩʯʝʪ ʜʠʩʩʦʮʠʘʮʠʠ ʚʦʜʳ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʠʦʥʦʚ ʢʠʩʣʦʨʦʜʘ ʜʦ ʤʦʣʝ-

ʢʫʣʷʨʥʦʛʦ ʩʦʩʪʦʷʥʠʷ [3]: 

 

eHOOHCOHCO 44786 2612622 +++­++ +w>  

 

ɺ ʩʪʘʮʠʦʥʘʨʥʳʭ ʫʩʣʦʚʠʷʭ ʵʣʝʢʪʨʦʥʳ, ʩʣʘʙʦʩʚʷʟʘʥʥʳʝ ʩʦ ʩʪʝʥʢʘʤʠ ʢʣʝʪʦʯʥʳʭ ʩʪʨʫʢʪʫʨ, ʤʦʛʫʪ çʟʘʭʚʘ-

ʪʳʚʘʪʴè ʠʦʥʳ ʚʦʜʦʨʦʜʘ (ʧʨʦʪʦʥʳ), ʦʙʨʘʟʫʷ ʩ ʥʝʢʦʪʦʨʦʡ ʚʝʨʦʷʪʥʦʩʪʴʶ ʩʫʙʘʪʦʤʳ ʚʦʜʦʨʦʜʘ ʩ ʵʥʝʨʛʠʝʡ ʩʚʷʟʠ: 
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ʊʦʛʜʘ, ʧʨʠ ʬʦʪʦʩʠʥʪʝʟʝ ʜʦʣʞʥʦ ʥʘʙʣʶʜʘʪʴʩʷ ʩʣʘʙʦʝ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʝ ʠʟʣʫʯʝʥʠʝ ʩ ʭʘʨʘʢʪʝʨʥʦʡ ʜʣʠ-

ʥʦʡ ʚʦʣʥʳ ʚ ʦʙʣʘʩʪʠ 206 ʥʤ. 

ʄʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʚ ʤʠʨʝ ʨʘʩʪʝʥʠʡ ʧʨʠ ʬʦʪʦʩʠʥʪʝʟʝ ʜʦʣʞʥʳ ʛʝʥʝʨʠʨʦʚʘʪʴʩʷ ʩʫʙʘʪʦʤʳ ʚʦʜʦ-

ʨʦʜʘ, ʢʦʪʦʨʳʝ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʞʠʟʥʝʥʥʦ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʟʘʱʠʪʳ ʠ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ ï ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ ʥʝʦʙ-

ʭʦʜʠʤʳʭ ʵʣʝʤʝʥʪʦʚ ʧʫʪʝʤ ʭʦʣʦʜʥʦʡ ʪʨʘʥʩʤʫʪʘʮʠʠ ʷʜʝʨ.  

                                                           
É ʅʝʚʦʣʠʥ ɺ.ʂ. / Nevolin V.K., 2020  
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ʅʘʣʠʯʠʝ ʷʜʝʨʥʳʭ ʨʝʘʢʮʠʡ ʤʦʞʥʦ ʫʩʪʘʥʦʚʠʪʴ, ʬʠʢʩʠʨʫʷ ʛʘʤʤʘ-ʠʟʣʫʯʝʥʠʝ ʠ ʚʦʟʤʦʞʥʦ ʙʝʪʘ-ʠʟʣʫʯʝʥʠʝ. 

ʕʥʝʨʛʠʷ ʵʣʝʢʪʨʦʥʦʚ 
-b ʟʘʚʠʩʠʪ ʦʪ ʪʦʛʦ, ʚ ʢʘʢʦʡ ʤʝʨʝ ʩʫʙʘʪʦʤ ʚʦʜʦʨʦʜʘ ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʩ ʷʜʨʦʤ. ɽʩʣʠ ʩʫʙʘ-

ʪʦʤ ʚʦʜʦʨʦʜʘ 
1* H  ʜʦʩʪʘʚʠʣ ʪʦʣʴʢʦ ʧʨʦʪʦʥ ʚ ʦʙʣʘʩʪʴ ʟʘʭʚʘʪʘ ʷʜʨʦʤ, ʪʦ ʵʣʝʢʪʨʦʥ ʙʫʜʝ ʦʙʣʘʜʘʪʴ ʤʠʥʠʤʘʣʴʥʦʡ 

ʵʥʝʨʛʠʝʡ. ɽʩʣʠ ʩʫʙʘʪʦʤ ʚʦʜʦʨʦʜʘ ʮʝʣʠʢʦʤ ʧʦʛʣʦʱʝʥ ʷʜʨʦʤ, ʪʦ ʵʥʝʨʛʠʷ ʚʳʣʝʪʘʶʱʝʛʦ ʵʣʝʢʪʨʦʥʘ ʙʫʜʝʪ ʟʥʘʯʠ-

ʪʝʣʴʥʦʡ. ɺ ʦʙʱʝʤ ʚʠʜʝ ʪʘʢʠʝ ʨʝʘʢʮʠʠ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʜʘʥʥʳʤ ʦʙʨʘʟʦʤ: 

 

gb++­+ -+* 11 nn BHA  

 

ʅʘʤ ʥʝ ʫʜʘʣʦʩʴ ʥʘʙʣʶʜʘʪʴ, ʩʢʦʣʴʢʦ ʥʠʙʫʜʴ, ʟʘʤʝʪʥʦʝ 
-b - ʠʟʣʫʯʝʥʠʝ ʩ ʵʥʝʨʛʠʝʡ ʙʦʣʝʝ 0.05 ʄʵɺ ʩ 

ʧʣʦʪʥʦʩʪʴʶ ʧʦʪʦʢʘ ʦʪ 5 ʯʘʩʪ/ʩʤ2ʤʠʥ. ʅʘʣʠʯʠʝ 
-b -ʠʟʣʫʯʝʥʠʷ ʚ ʧʨʠʨʦʜʝ ʦʟʥʘʯʘʣʦ ʙʳ ʧʦʛʨʫʞʝʥʠʝ ʨʘʩʪʝʥʠʡ ʚ 

ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʧʦʣʷ. ʇʨʠʚʝʜʝʤ ʧʨʠʤʝʨ, ʢʦʛʜʘ ʵʣʝʢʪʨʦʥ, ʢʘʢ ʪʘʢʦʚʦʡ, ʥʝ ʫʯʘʩʪʚʫʝʪ ʚ ʷʜʝʨʥʦʡ ʨʝʘʢʮʠʠ. ɼʣʷ ʚʦʩ-

ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʘʣʴʮʠʷ ʚ ʨʘʩʪʝʥʠʷʭ ʚʦʟʤʦʞʥʳ ʧʘʨʥʳʝ ʨʝʘʢʮʠʠ ʚ ʣʠʩʪʴʷʭ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ, ʢʦʛʜʘ ʦʜʥʦ ʠʟ ʷʜʝʨ 

ʢʘʣʠʷ ʩʪʘʣʢʠʚʘʝʪʩʷ ʩ ʩʫʙʘʪʦʤʦʤ ʚʦʜʦʨʦʜʘ 
1* H , ʢʦʪʦʨʳʡ ʜʦʩʪʘʚʣʷʝʪ ʧʨʦʪʦʥ ʢ ʷʜʨʫ ʢʘʣʠʷ.  

 

g++­+ eCaHK 421*41
 

 

ɿʜʝʩʴ ʵʥʝʨʛʠʷ ʛʘʤʤʘ-ʢʚʘʥʪʦʚ ʵʪʦʡ ʨʝʘʢʮʠʠ ʩʦʩʪʘʚʣʷʝʪ keV31035.6 Öºg . ʈʝʘʢʮʠʠ ʩ ʫʯʘʩʪʠʝʤ ʷʜʨʘ ʢʘ-

ʣʠʷ ʠ ʧʨʦʪʦʥʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʥʘʙʣʶʜʘʣʠʩʴ ʠ ʦʧʠʩʘʥʳ ʚ [2]. ʕʪʦ çʞʝʩʪʢʠʝè ʛʘʤʤʘ-ʢʚʘʥʪʳ. ɿʘ ʩʯʝʪ ʢʦʤʧʪʦ-

ʥʦʚʩʢʦʛʦ ʨʘʩʩʝʷʥʠʷ ʥʘ ʵʣʝʢʪʨʦʥʘʭ ʘʪʦʤʦʚ ʩʨʝʜʳ ʵʪʘ ʵʥʝʨʛʠʷ ʤʦʞʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʫʤʝʥʴʰʠʪʩʷ ʠ ʙʳʪʴ ʜʦʩʪʫʧʥʦʡ 

ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʦʙʳʯʥʳʤʠ ʜʦʟʠʤʝʪʨʘʤʠ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʬʦʪʦʩʠʥʪʝʟʝ ʦʙʨʘʟʫʶʪʩʷ ʩʫʙʘʪʦʤʳ ʚʦʜʦʨʦʜʘ, ʢʦʪʦʨʳʝ çʠʟʚʝʱʘʶʪè ʦ ʩʚʦʝʤ ʦʙʨʘʟʦʚʘ-

ʥʠʠ ʠʟʣʫʯʝʥʠʝʤ ʞʝʩʪʢʦʛʦ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʩʫʙʘʪʦʤʳ ʚʦʜʦʨʦʜʘ ʥʝʟʘʤʝʜʣʠʪʝʣʴʥʦ 

ʚʩʪʫʧʘʶʪ ʚ ʷʜʝʨʥʳʝ ʨʝʘʢʮʠʠ ʩ ʦʢʨʫʞʘʶʱʠʤʠ ʷʜʨʘʤʠ ʩ ʧʦʩʣʝʜʫʶʱʠʤʠ ʚʦʟʤʦʞʥʳʤʠ ʠʟʣʫʯʝʥʠʷʤʠ. ʂʘʢ ʧʦʢʘʟʳʚʘ-

ʶʪ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʨʘʩʯʝʪʳ, ʩʫʙʘʪʦʤʳ ʚʦʜʦʨʦʜʘ ʤʦʛʫʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʷʜʝʨʥʳʤ ʨʝʘʢʮʠʷʤ ʠ ʙʣʠʞʘʡʰʠʭ ʷʜʝʨ, ʩʦʙ-

ʩʪʚʝʥʥʦ, ʥʝ ʫʯʘʩʪʚʫʷ ʚ ʨʝʘʢʮʠʷʭ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʚ ʥʦʯʥʦʝ ʚʨʝʤʷ, ʢʦʛʜʘ ʬʦʪʦʩʠʥʪʝʟ ʧʨʝʢʨʘʱʘʝʪʩʷ, ʬʦʥʦʚʦʝ ʠʟʣʫ-

ʯʝʥʠʝ ʫʣʴʪʨʘʬʠʦʣʝʪʘ (ʵʪʦ ʧʦʢʘʟʘʥʦ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʚ [6]) ʠ ʛʘʤʤʘ-ʠʟʣʫʯʝʥʠʷ ʜʦʣʞʥʳ ʙʳʪʴ ʠʩʯʝʟʘʶʱʝʝ ʤʘʣʳʤ. 

ɿʘʤʝʪʠʤ, ʯʪʦ ʵʪʦ ʥʝ ʝʜʠʥʩʪʚʝʥʥʳʡ ʚʦʟʤʦʞʥʳʡ ʤʝʭʘʥʠʟʤ ʷʜʝʨʥʳʭ ʪʨʘʥʩʤʫʪʘʮʠʡ ʠ ʛʘʤʤʘ-ʠʟʣʫʯʝʥʠʷ. ɸʚʪʦʨʳ ʨʘʙʦ-

ʪʳ [1] ʦʙʦʙʱʠʣʠ ʠ ʥʘʢʦʧʠʣʠ ʟʥʘʯʠʪʝʣʴʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʡ ʤʘʪʝʨʠʘʣ ʧʨʠ ʠʟʫʯʝʥʠʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. ʆʥʠ 

ʧʨʠʰʣʠ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʤʝʭʘʥʠʟʤ ʷʜʝʨʥʳʭ ʨʝʘʢʮʠʡ ʧʨʠ ʥʠʟʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʩʚʷʟʘʥ ʩ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʢʦʛʝʨʝʥʪʥʳʭ 

ʢʦʨʨʝʣʠʨʦʚʘʥʥʳʭ ʩʦʩʪʦʷʥʠʡ, ʦʙʨʘʟʫʝʤʳʭ ʚ ʥʝʩʪʘʮʠʦʥʘʨʥʳʭ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʷʤʘʭ ʥʘʥʦʨʘʟʤʝʨʘ, ʬʦʨʤʠʨʫʝʤʳʭ ʠ 

ʪʨʘʥʩʬʦʨʤʠʨʫʝʤʳʭ ʚ ʟʦʥʝ ʨʦʩʪʘ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ (ʚ ʦʙʣʘʩʪʠ ʜʝʣʝʥʠʷ ʢʣʝʪʦʢ, ʧʨʠ ʨʝʧʣʠʢʘʮʠʠ ɼʅʂ, ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʤʝʤʙʨʘʥ) [1]. ʊʘʢʦʡ ʫʥʠʚʝʨʩʘʣʴʥʳʡ ʤʝʭʘʥʠʟʤ ʤʦʞʝʪ ʨʘʙʦʪʘʪʴ ʠ ʚ ʪʝʤʥʦʪʝ. 

ʎʝʣʴ ʨʘʙʦʪʳ ʜʦʢʘʟʘʪʴ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ, ʯʪʦ ʧʨʠ ʬʦʪʦʩʠʥʪʝʟʝ ʨʘʩʪʝʥʠʡ ʥʘʙʣʶʜʘʝʪʩʷ ʵʬʬʝʢʪ ʬʦʥʦʚʦʛʦ 

ʛʘʤʤʘ-ʠʟʣʫʯʝʥʠʷ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ 
ʄʝʪʘʙʦʣʠʟʤʦʤ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʠ, ʩʪʘʣʦ ʙʳʪʴ, ʠʭ ʠʟʣʫʯʝʥʠʝʤ ʤʦʞʥʦ ʫʧʨʘʚʣʷʪʴ [4], ʩʦʟʜʘʚʘʷ ʢʦʤʬʦʨʪʥʫʶ 

ʪʝʤʧʝʨʘʪʫʨʫ ʦʙʠʪʘʥʠʷ ʠ ʜʦʩʪʘʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ. ʈʘʩʪʠʪʝʣʴʥʳʡ ʤʠʨ ʦʙʣʘʜʘʝʪ ʙʦʣʝʝ ʚʳʩʦʢʦʡ 

ʦʨʛʘʥʠʟʘʮʠʝʡ ʠ ʚʩʷʢʠʝ ʤʘʥʠʧʫʣʷʮʠʠ ʩ ʨʘʩʪʝʥʠʷʤʠ ʧʨʠʚʦʜʷʪ ʠʭ ʥʝʨʝʜʢʦ ʚ ʩʪʨʝʩʩʦʚʦʝ ʩʦʩʪʦʷʥʠʝ, ʯʪʦ ʥʘʨʫʰʘʝʪ ʝʩʪʝ-

ʩʪʚʝʥʥʳʡ ʨʠʪʤ ʠʭ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʠ ʧʨʦʮʝʩʩʦʚ, ʧʨʦʠʩʭʦʜʷʱʠʭ ʚ ʥʠʭ, ʚ ʯʘʩʪʥʦʩʪʠ, ʬʦʪʦʩʠʥʪʝʟ. ɺʦʟʤʦʞʥʦ, ʚ ʩʚʷʟʠ ʩ 

ʵʪʠʤ ʩʚʷʟʘʥʦ ʦʪʩʫʪʩʪʚʠʝ ʧʨʷʤʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʦʢʘʟʘʪʝʣʴʩʪʚ ʛʘʤʤʘ-ʠʟʣʫʯʝʥʠʷ ʨʘʩʪʝʥʠʡ ʠ ʥʘʣʠʯʠʷ ʷʜʝʨʥʳʭ 

ʪʨʘʥʩʤʫʪʘʮʠʡ ʚ ʥʠʭ. ʍʦʪʷ ʪʘʢʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʢʘʞʝʪʩʷ ʝʩʪʝʩʪʚʝʥʥʦʡ ʠ ʦ ʥʝʡ ʫʧʦʤʠʥʘʝʪcʷ ʚ ʤʦʥʦʛʨʘʬʠʠ [2]. 

ɺ ʢʘʯʝʩʪʚʝ ʠʟʫʯʘʝʤʳʭ ʨʘʩʪʝʥʠʡ ʙʳʣʠ ʚʳʙʨʘʥʳ ʢʦʤʥʘʪʥʳʝ ʨʘʩʪʝʥʠʷ: ʤʘʥʜʘʨʠʥ (citrus unshiu) ʩ ʧʣʦʪʥʦʡ 

ʢʨʦʥʦʡ ʣʠʩʪʴʝʚ, çʜʝʥʝʞʥʦʝ ʜʝʨʝʚʦè (crassula ovate), ʢʦʪʦʨʦʝ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʪʦʣʩʪʳʤʠ ʣʠʩʪʴʷʤʠ. 

ɼʣʷ ʠʟʤʝʨʝʥʠʷ ʛʘʤʤʘ-ʠʟʣʫʯʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʜʚʘ ʠʥʜʠʢʘʪʦʨʘ RadiaScan 701A. ɼʠʘʧʘʟʦʥ ʠʥʜʠʢʘʮʠʠ 

ʜʦʟʳ ʦʪ 0,001 ʜʦ 1000 ʤɿʚ, ʜʠʘʧʘʟʦʥ ʠʥʜʠʢʘʮʠʠ ʤʦʱʥʦʩʪʠ ʜʦʟʳ ʦʪ 0,01 ʜʦ 10000 ʤʢɿʚ/ʯ, ʜʠʘʧʘʟʦʥ ʵʥʝʨʛʠʡ ʬʦ-

ʪʦʥʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʦʪ 65 ʜʦ 3000 ʢʵɺ. ɼʦʟʠʤʝʪʨʳ ʧʦʤʝʱʘʣʠʩʴ ʚ ʩʚʠʥʮʦʚʳʝ ʣʠʪʳʝ ʢʦʥʪʝʡʥʝʨʳ ʩ ʪʦʣʱʠʥʦʡ ʩʪʝ-

ʥʦʢ 15 ʤʤ ʠ ʚʭʦʜʥʳʤ ʦʪʚʝʨʩʪʠʝ ʜʠʘʤʝʪʨʦʤ 25 ʤʤ, ʯʪʦ ʫʤʝʥʴʰʘʣʦ ʝʩʪʝʩʪʚʝʥʥʳʡ ʬʦʥ ʛʘʤʤʘ-ʠʟʣʫʯʝʥʠʷ ʧʦʯʪʠ 

ʚʜʚʦʝ. ʕʪʦ ʜʝʣʘʣʦʩʴ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʦʪʥʦʰʝʥʠʷ ʠʩʩʣʝʜʫʝʤʦʛʦ ʩʠʛʥʘʣʘ ʢ ʫʨʦʚʥʶ ʦʢʨʫʞʘʶʱʝʛʦ ʬʦʥʘ, ʢʦʪʦʨʳʡ ʚ 

ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʣʷʣ 0,11ʤʢɿʚ/ʯʘʩ. ʉʚʠʥʮʦʚʳʝ ʢʦʥʪʝʡʥʝʨʳ ʜʦʣʞʥʳ ʫʤʝʥʴʰʘʪʴ çʞʝʩʪʢʦʩʪʴè ʚʳʩʦʢʦʵʥʝʨʛʠʯʥʳʭ 

ʛʘʤʤʘ-ʢʚʘʥʪʦʚ ʟʘ ʩʯʝʪ ʢʦʤʧʪʦʥʦʚʩʢʦʛʦ ʨʘʩʩʝʷʥʠʷ ʥʘ ʵʣʝʢʪʨʦʥʘʭ ʘʪʦʤʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ, çʩʢʦʣʴʟʷʱʝʛʦè ʨʘʩʩʝʷʥʠʷ 

ʥʘ ʩʪʝʥʢʘʭ ʚʭʦʜʥʦʛʦ ʢʘʥʘʣʘ ʩʚʠʥʮʦʚʦʛʦ ʢʦʥʪʝʡʥʝʨʘ. ʋʨʦʚʝʥʴ ʬʦʥʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ ʟʘʚʠʩʝʣ ʚ ʦʩʥʦʚʥʦʤ ʦʪ ʩʦʣ-

ʥʝʯʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠ ʧʦʛʦʜʳ ï ʥʘʣʠʯʠʷ ʦʙʣʘʯʥʦʩʪʠ ʠ ʜʦʞʜʷ. 

ɻʣʘʚʥʦʡ ʧʨʦʙʣʝʤʦʡ, ʢʦʪʦʨʘʷ ʨʝʰʘʣʘʩʴ ʥʘ ʧʨʦʜʦʣʞʝʥʠʠ ʤʥʦʛʠʭ ʥʝʜʝʣʴ ʧʨʠʚʝʩʪʠ ʠʩʩʣʝʜʫʝʤʳʝ ʨʘʩʪʝʥʠʷ 

ʚ ʩʧʦʢʦʡʥʦʝ, ʙʝʩʩʪʨʝʩʩʦʚʦʝ ʩʦʩʪʦʷʥʠʝ. ʇʝʨʝʤʝʱʝʥʠʝ ʨʘʩʪʝʥʠʡ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʠʟʤʝʥʝʥʠʝ ʦʨʠʝʥʪʘʮʠʠ ʦʪʥʦʩʠ-

ʪʝʣʴʥʦ ʩʪʦʨʦʥ ʩʚʝʪʘ, ʠʟʤʝʥʝʥʠʝ ʦʩʚʝʱʝʥʥʦʩʪʠ, ʚʢʣʶʯʝʥʠʝ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʩʚʝʪʦʜʠʦʜʥʦʛʦ ʦʩʚʝʱʝʥʠʝ ʧʨʠʚʦʜʠʣʦ 

ʢ ʩʪʨʝʩʩʦʚʦʤʫ ʩʦʩʪʦʷʥʠʶ ʠ ʠʩʯʝʟʥʦʚʝʥʠʶ ʠʟʣʫʯʝʥʠʷ. ʇʨʠʰʣʦʩʴ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʝʛʫʣʷʨʥʦʝ ʚʣʘʞʥʦʝ ʦʧʨʳʩʢʠʚʘ-

ʥʠʝ, ʘʥʪʠʩʪʨʝʩʩʦʚʳʝ ʤʠʥʝʨʘʣʴʥʳʝ ʜʦʙʘʚʢʠ, ʢʦʪʦʨʳʝ ʧʨʦʠʟʚʦʜʷʪʩʷ ʜʣʷ ʤʥʦʛʠʭ ʨʘʩʪʝʥʠʡ, ʠ ʬʘʢʪʦʨ ʚʨʝʤʝʥʠ ï 
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ʚʳʜʝʨʞʢʘ ʨʘʩʪʝʥʠʡ ʚ ʥʝʠʟʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ. çʊʝʤʥʘʷ ʥʦʯʴè ʜʣʷ ʨʘʩʪʝʥʠʡ ʫʩʪʨʘʠʚʘʣʘʩʴ ʧʫʪʝʤ ʥʘʜʝʚʘʥʠʷ ʜʚʫʭ 

ʧʨʦʩʪʦʨʥʳʭ ʪʝʤʥʳʭ ʧʦʣʠʵʪʠʣʝʥʦʚʳʭ ʧʘʢʝʪʦʚ ʦʜʠʥ ʥʘ ʜʨʫʛʦʡ ʥʘ ʛʦʨʰʢʠ ʩ ʨʘʩʪʝʥʠʷʤʠ. 

ɼʦʟʠʤʝʪʨʳ ʨʘʩʧʦʣʘʛʘʣʠʩʴ ʥʘ ʰʪʘʥʛʝ, ʟʘʜʥʠʤʠ ʩʪʝʥʢʘʤʠ ʜʨʫʛ ʧʨʦʪʠʚ ʜʨʫʛʘ, ʤʦʛʣʠ ʧʦʚʦʨʘʯʠʚʘʪʴʩʷ ʥʘ 

360 ʛʨʘʜʫʩʦʚ, ʠ ʠʭ ʧʦʣʦʞʝʥʠʝ ʤʦʛʣʦ ʠʟʤʝʥʷʪʴʩʷ ʧʦ ʚʳʩʦʪʝ. 

ʀʜʝʷ ʵʢʩʧʝʨʠʤʝʥʪʘ ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʩʨʘʚʥʝʥʠʠ ʧʦʢʘʟʘʥʠʡ ʜʦʟʠʤʝʪʨʦʚ, ʦʜʠʥ ʠʟ ʢʦʪʦʨʳʭ ʠʟʤʝʨʷʣ ʬʦʥʦʚʦʝ 

ʛʘʤʤʘ-ʠʟʣʫʯʝʥʠʝ, ɽʛʦ ʚʭʦʜʥʦʝ ʦʢʥʦ ʙʳʣʦ ʥʘʧʨʘʚʣʝʥʦ ʚ ʩʪʦʨʦʥʫ ʦʪ ʨʘʩʪʝʥʠʷ. ɼʨʫʛʦʡ ʜʦʟʠʤʝʪʨ ʠʟʤʝʨʷʣ ʚʦʟʤʦʞ-

ʥʦʝ ʠʟʣʫʯʝʥʠʝ ʦʪ ʨʘʩʪʝʥʠʷ ʠ ʬʦʥʦʚʦʝ ʠʟʣʫʯʝʥʠʝ. ʆʢʘʟʘʣʦʩʴ, ʯʪʦ ʧʨʠʝʤʣʝʤʦʝ ʚʨʝʤʷ ʥʘʢʦʧʣʝʥʠʷ ʜʦʟʳ ʩʦʩʪʘʚʣʷʝʪ 

30 ʤʠʥʫʪ. ʇʦʩʣʝ ʵʪʦʛʦ ʧʦʢʘʟʘʥʠʷ ʜʦʟʠʤʝʪʨʦʚ ʩʯʠʪʳʚʘʣʠʩʴ ʠ ʦʙʥʫʣʷʣʠʩʴ. ʇʦʩʢʦʣʴʢʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʦʟʠʤʝʪ-

ʨʦʚ ʥʝ ʩʦʚʧʘʜʘʶʪ, ʪʦ ʯʝʨʝʟ ʢʘʞʜʳʝ 30 ʤʠʥʫʪ ʜʦʟʠʤʝʪʨʳ ʧʦʚʦʨʘʯʠʚʘʣʠʩʴ ʥʘ 180 ʛʨʘʜʫʩʦʚ. ɺʨʝʤʷ, ʟʘʪʨʘʯʠʚʘʝʤʦʝ 

ʥʘ ʩʥʷʪʠʝ ʧʦʢʘʟʘʥʠʡ ʜʦʟʠʤʝʪʨʦʚ, ʦʙʥʫʣʝʥʠʷ ʠʭ ʧʦʢʘʟʘʥʠʡ, ʧʦʚʦʨʘʯʠʚʘʥʠʷ ʜʦʟʠʤʝʪʨʦʚ ʥʘ 180 ʛʨʘʜʫʩʦʚ ʩʦʩʪʘʚ-

ʣʷʣʦ ʤʝʥʝʝ ʤʠʥʫʪʳ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʧʦʛʨʝʰʥʦʩʪʴ ʦʪʩʯʝʪʦʚ ʠʥʪʝʨʚʘʣʦʚ ʚʨʝʤʝʥʠ ʩʦʩʪʘʚʣʷʣʘ ʤʝʥʝʝ 

3 %. ʈʝʟʫʣʴʪʘʪʳ ʠʟʤʝʨʝʥʠʡ ʦʙʨʘʙʘʪʳʚʘʣʠʩʴ ʧʦ ʩʣʝʜʫʶʱʝʡ ʬʦʨʤʫʣʝ: 
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iD - ʧʦʢʘʟʘʥʠʷ ʜʦʟʠʤʝʪʨʦʚ ʟʘ ʚʨʝʤʷ 30=Dt ʤʠʥʫʪ. ʇʝʨʚʦʝ ʩʣʘʛʘʝʤʦʝ ʚ ʢʘʞʜʦʡ ʢʨʫʛʣʦʡ ʩʢʦʙʢʝ 

ï ʵʪʦ ʧʦʢʘʟʘʥʠʝ ʜʦʟʠʤʝʪʨʘ, ʥʘʧʨʘʚʣʝʥʥʦʛʦ ʥʘ ʨʘʩʪʝʥʠʝ, ʚʪʦʨʦʝ ʩʣʘʛʘʝʤʦʝ, ʧʦʢʘʟʘʥʠʝ ʜʦʟʠʤʝʪʨʘ, ʥʘʧʨʘʚʣʝʥʥʦʛʦ 

ʚ ʧʨʦʪʠʚʦʧʦʣʦʞʥʫʶ ʩʪʦʨʦʥʫ ʦʪ ʨʘʩʪʝʥʠʷ. ʉʧʝʮʠʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʘʥʠʟʦ-

ʪʨʦʧʠʷ ʛʘʤʤʘ-ʬʦʥʘ ʚ ʢʦʤʥʘʪʥʳʭ ʫʩʣʦʚʠʷʭ ʥʝ ʦʙʥʘʨʫʞʝʥʘ. ʌʦʨʤʫʣʘ (1) ʜʘʝʪ ʯʘʩʦʚʫʶ ʜʦʟʫ ʠʟʣʫʯʝʥʠʷ ʠʣʠ ʤʦʱ-

ʥʦʩʪʴ ʜʦʟʳ. 

ʇʨʦʚʦʜʠʣʠʩʴ ʧʷʪʠʯʘʩʦʚʳʝ ʜʥʝʚʥʳʝ ʩʝʘʥʩʳ ʠʟʤʝʨʝʥʠʡ, ʠ ʥʘʭʦʜʠʣʘʩʴ ʩʨʝʜʥʷʷ ʤʦʱʥʦʩʪʴ ʜʦʟʳ ʧʦ ʬʦʨʤʫʣʝ: 
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ɺ ʥʘʰʝʤ ʩʣʫʯʘʝ n=10. ʄʦʞʥʦ ʦʮʝʥʠʚʘʪʴ ʵʬʬʝʢʪ ʧʦ ʧʦʢʘʟʘʥʠʷʤ ʢʘʞʜʦʛʦ ʚ ʦʪʜʝʣʴʥʦʩʪʠ ʜʦʟʠʤʝʪʨʘ, ʧʨʦ-

ʚʝʜʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʚʳʯʠʪʘʥʠʷ ʠ ʫʩʨʝʜʥʝʥʠʷ. ʇʨʠ ʵʪʦʤ, ʥʫʞʥʦ ʩʯʠʪʘʪʴ, ʯʪʦ ʫʨʦʚʝʥʴ ʬʦʥʘ ʦʩʪʘʝʪʩʷ ʥʝʠʟʤʝʥ-

ʥr ʤ ʟʘ ʚʨʝʤʷ ʠʟʤʝʨʝʥʠʡ. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ʍʘʨʘʢʪʝʨʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠʟʤʝʨʝʥʠʡ ʜʣʷ ʤʘʥʜʘʨʠʥʦʚʦʛʦ ʨʘʩʪʝʥʠʷ ï ʩʨʝʜʥʷʷ ʤʦʱʥʦʩʪʴ ʜʥʝʚʥʦʡ ʜʦʟʳ 

ʠʟʣʫʯʝʥʠʷ ʩʦʩʪʘʚʠʣʘ: 
 

ʯʤʢɿʚD /10)12( 3-Ö°=g  

 

ɿʜʝʩʴ ʩʣʫʯʘʡʥʘʷ ʧʦʛʨʝʰʥʦʩʪʴ ʠʟʤʝʨʝʥʠʷ ʜʦʟʳ ʩʦʚʧʘʜʘʝʪ ʩ ʜʠʩʢʨʝʪʥʳʤ ʝʜʠʥʠʯʥʳʤ ʮʠʬʨʦʚʳʤ ʦʪʩʯʝʪʦʤ 

ʜʦʟʠʤʝʪʨʘ. ʇʨʠ ʵʪʦʤ ʩʨʝʜʥʷʷ ʤʦʱʥʦʩʪʴ ʜʦʟʳ ʬʦʥʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ ʩʦʩʪʘʚʣʷʣʘ: 
 

ʯʤʢɿʚf /10)555( 3-Ö°=g  

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʚʝʣʠʯʠʥʘ ʬʦʥʦʚʦʛʦ ʛʘʤʤʘ-ʠʟʣʫʯʝʥʠʷ ʨʘʩʪʝʥʠʷ ʥʝ ʧʨʝʚʳʰʘʝʪ 2 % ʦʪ 

ʫʨʦʚʥʷ ʬʦʥʘ ʚ ʧʦʤʝʱʝʥʠʠ. ʕʪʦʪ ʬʦʥ ~0,11ʤʢɿʚ/ʯ ʦʢʨʫʞʘʝʪ ʨʘʩʪʝʥʠʷ. 

ʉʨʝʜʥʷʷ ʤʦʱʥʦʩʪʴ ʜʦʟʳ ʥʦʯʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʨʘʩʪʝʥʠʷ ʙʳʣʘ ʥʫʣʝʚʦʡ: 
 

ʯʤʢɿʚH /10)10( 3-Ö°=g  

 

ʈʝʟʫʣʴʪʘʪʳ ʠʟʤʝʨʝʥʠʷ ʜʦʟʳ ʠʟʣʫʯʝʥʠʷ ʨʘʩʪʝʥʠʷʤʠ ʟʘʚʠʩʷʪ ʦʪ ʚʨʝʤʝʥʠ ʛʦʜʘ ʠ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ, ʚ ʢʦ-

ʪʦʨʦʤ ʥʘʭʦʜʠʪʩʷ ʨʘʩʪʝʥʠʝ. ʆʥʦ ʤʦʞʝʪ ʥʘʭʦʜʠʪʴʩʷ ʚ ʩʦʩʪʦʷʥʠʠ ʘʥʘʙʠʦʟʘ. ɾʠʟʥʝʥʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʚ ʵʪʦʤ ʩʣʫʯʘʝ 

ʙʫʜʝʪ ʤʠʥʠʤʘʣʴʥʦʡ, ʤʠʥʠʤʘʣʴʥʳʤ ʙʫʜʝʪ ʠ ʛʘʤʤʘ-ʠʟʣʫʯʝʥʠʝ. ɺ ʯʘʩʪʥʦʩʪʠ, ʠʟʤʝʨʝʥʠʷ ʜʥʝʚʥʦʡ ʜʦʟʳ ʤʘʥʜʘʨʠ-

ʥʦʚʦʛʦ ʨʘʩʪʝʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʣʝʪʥʠʡ ʠ ʦʩʝʥʥʠʡ ʧʝʨʠʦʜ. ʇʨʠʭʦʜʠʣʦʩʴ, ʢʘʢ ʫʢʘʟʘʥʦ ʚʳʰʝ, ʠʩʢʫʩʩʪʚʝʥʥʦ ʩʪʠ-

ʤʫʣʠʨʦʚʘʪʴ ʘʢʪʠʚʥʦʩʪʴ ʨʘʩʪʝʥʠʷ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʛʘʤʤʘ ï ʠʟʣʫʯʝʥʠʷ ʜʝʥʝʞʥʦʛʦ ʜʝʨʝʚʘ, ʢʦʪʦʨʳʝ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʦʩʝʥʥʝ-ʟʠʤʥʠʡ ʧʝʨʠʦʜ: 
 

ʯʤʢɿʚD /10)11( 3-Ö°=g , ʯʤʢɿʚH /10)10( 3-Ö°=g  

 

ʉʨʝʜʥʷʷ ʤʦʱʥʦʩʪʴ ʜʥʝʚʥʦʡ ʜʦʟʳ ʠʟʣʫʯʝʥʠʷ ʜʝʥʝʞʥʦʛʦ ʜʝʨʝʚʘ ʚʜʚʦʝ ʤʝʥʴʰʝ, ʯʝʤ ʤʘʥʜʘʨʠʥʦʚʦʛʦ ʨʘʩ-

ʪʝʥʠʷ. ɿʘʤʝʪʠʤ, ʯʪʦ ʠ ʠʟʣʫʯʘʶʱʘʷ ʣʠʩʪʦʚʘʷ ʧʣʦʱʘʜʴ ʢʨʦʥʳ ʜʝʥʝʞʥʦʛʦ ʜʝʨʝʚʘ ʤʝʥʴʰʝ ʙʦʣʝʝ ʯʝʤ ʚ ʜʚʘ ʨʘʟʘ 

ʢʨʦʥʳ ʤʘʥʜʘʨʠʥʦʚʦʛʦ ʜʝʨʝʚʘ. ɺ ʦʙʦʠʭ ʩʣʫʯʘʷʭ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʟʘ ʧʨʝʜʝʣʘʤʠ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦ-

ʜʘ ʨʘʩʪʝʥʠʡ, ʚ ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʦʞʠʜʘʪʴ ʫʚʝʣʠʯʝʥʠʝ ʛʘʤʤʘ-ʠʟʣʫʯʝʥʠʷ. 
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ʈʠʩ. 1. ʀʩʩʣʝʜʦʚʘʥʠʝ ʛʘʤʤʘ-ʠʟʣʫʯʝʥʠʷ ʦʪ çʜʝʥʝʞʥʦʛʦè ʜʝʨʝʚʘ 

 

ɿʘʢʣʶʯʝʥʠʝ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʬʦʥʦʚʦʝ ʛʘʤʤʘ-ʠʟʣʫʯʝʥʠʝ ʨʘʩʪʝʥʠʡ ʚ ʧʨʝʜʝʣʘʭ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʜʦʟʠʤʝʪʨʦʚ ʤʦʞʥʦ 

ʩʚʷʟʘʪʴ ʩ ʜʥʝʚʥʳʤ ʠʟʣʫʯʝʥʠʝʤ, ʢʦʛʜʘ ʠʤʝʝʪ ʤʝʩʪʦ ʬʦʪʦʩʠʥʪʝʟ ʠ ʬʦʥʦʚʦʝ ʞʝʩʪʢʦʝ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʝ ʠʟʣʫʯʝʥʠʝ 

[6]. ɺʦʟʤʦʞʥʦ, ʠʟʣʫʯʝʥʠʝ ʨʘʩʪʝʥʠʡ ʚ ʛʘʤʤʘ-ʜʠʘʧʘʟʦʥʝ ʠ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʤ ʜʠʘʧʘʟʦʥʝ ʤʦʞʝʪ ʷʚʣʷʪʴʩʷ ʩʨʝʜ-

ʩʪʚʦʤ ʢʦʤʤʫʥʠʢʘʮʠʠ ʠʭ ʩ ʚʥʝʰʥʠʤ ʤʠʨʦʤ. ɼʣʷ ʧʨʠʢʣʘʜʥʳʭ ʮʝʣʝʡ ʥʘʟʚʘʥʥʳʝ ʠʟʣʫʯʝʥʠʷ ʤʦʛʫʪ ʷʚʣʷʪʴʩʷ ʩʨʝʜ-

ʩʪʚʦʤ ʫʜʘʣʝʥʥʦʛʦ ʜʠʘʛʥʦʟʘ ʩʦʩʪʦʷʥʠʷ ʨʘʩʪʝʥʠʡ. ɼʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʛʘʤʤʘ-ʩʧʝʢʪʨʦʚ ʨʘʩʪʝʥʠʡ 

ʩ ʙʦʣʝʝ ʯʫʚʩʪʚʠʪʝʣʴʥʦʡ ʘʧʧʘʨʘʪʫʨʦʡ ʠ ʙʦʣʝʝ ʰʠʨʦʢʠʤ ʜʠʘʧʘʟʦʥʦʤ ʵʥʝʨʛʠʡ. 
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BACKGROUND PLANTSô GAMMA RADIATION OF DURING PHOTOSYNTHESIS  
 

V.K. Nevolin 

National Research University of Electronic Technology (Zelenograd), Russia 

 

Abstract. Background and purpose. The idea of experiments is inspired by experimental data on the transmu-

tation of isotopes in biological systems. In our opinion, the model particles responsible for nuclear reactions may be 

hydrogen atoms in unusual States. Previously, we have experimentally shown that the formation of such hydrogen at-

oms (and they can be formed during photosynthesis in plants) is accompanied by harsh ultraviolet radiation. In turn, 

these atoms, entering into nuclear reactions, can lead to gamma radiation. In this regard, it is possible that plants are 

exposed to both ultraviolet and gamma radiation. Materials and methods. Two RadiaScan 701A dosimeters were used 

for experimental studies of gamma radiation from indoor plants in daylight and in the dark. Results. The radiation was 

observed in daylight and stopped in the dark. The relative value of the background gamma radiation of plants did not 

exceed 2% of the background level in the room. It is possible that the radiation of plants in the gamma and ultraviolet 

range can be a means of communicating them with the outside world. For applied purposes, these radiations can be a 

means of remote diagnosis of the plant condition. 

Keywords: gamma radiation, ultraviolet radiation, hydrogen subatoms, indoor plants. 
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ɼʀʅɸʄʀʂɸ ɹɽʃʂʆɺʓʍ ʌʈɸʂʎʀʁ ʉʓɺʆʈʆʊʂʀ ʂʈʆɺʀ 

ʀ ʋʈʆɺʅʗ ɽʉʊɽʉʊɺɽʅʅʆʁ ʈɽɿʀʉʊɽʅʊʅʆʉʊʀ ʆʈɻɸʅʀɿʄɸ 

ʊɽʃʗʊ ʅɸ ʌʆʅɽ ʇʈʀʄɽʅɽʅʀʗ ʉʀʅɹʀʆʊʀʏɽʉʂʆɻʆ ʇʈɽʇɸʈɸʊɸ* 
 

 ʊ.ɺ. ʅʦʚʠʢʦʚʘ1, ʖ.ɸ. ɺʦʝʚʦʜʠʥʘ2, ʊ.ʇ. ʈʳʞʘʢʥʘ3, ʉ.ɺ. ʐʝʩʪʘʢʦʚʘ4 

1 ʜʦʢʪʦʨ ʚʝʪʝʨʠʥʘʨʥʳʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ ʵʧʠʟʦʦʪʦʣʦʛʠʠ ʠ ʤʠʢʨʦʙʠʦʣʦʛʠʠ  
2, 4 ʢʘʥʜʠʜʘʪ ʚʝʪʝʨʠʥʘʨʥʳʭ ʥʘʫʢ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʵʧʠʟʦʦʪʦʣʦʛʠʠ ʠ ʤʠʢʨʦʙʠʦʣʦʛʠʠ  

3 ʢʘʥʜʠʜʘʪ ʚʝʪʝʨʠʥʘʨʥʳʭ ʥʘʫʢ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʚʥʫʪʨʝʥʥʠʭ ʥʝʟʘʨʘʟʥʳʭ ʙʦʣʝʟʥʝʡ, ʭʠʨʫʨʛʠʠ ʠ ʘʢʫʰʝʨʩʪʚʘ 

ʌɻɹʆʋ ɺʆ ɺʦʣʦʛʦʜʩʢʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʤʦʣʦʯʥʦʭʦʟʷʡʩʪʚʝʥʥʘʷ ʘʢʘʜʝʤʠʷ ʠʤʝʥʠ ʅ.ɺ. ɺʝʨʝʱʘʛʠʥʘ, ʈʦʩʩʠʷ 

 

ɸʥʥʦʪʘʮʠʷ. ʆʜʥʠʤ ʠʟ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʚ ʪʝʨʘʧʠʠ ʠ ʧʨʦʬʠʣʘʢʪʠʢʝ ʙʦʣʝʟʥʝʡ ʞʠʚʦʪʥʳʭ ʷʚ-

ʣʷʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʩʠʥʙʠʦʪʠʢʦʚ. ʎʝʣʴʶ ʥʘʰʝʡ ʨʘ-

ʙʦʪʳ ʷʚʠʣʦʩʴ ʠʟʫʯʝʥʠʝ ʜʠʥʘʤʠʢʠ ʧʨʦʪʝʠʥʦʛʨʘʤʤʳ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ ï ʦʜʥʦʛʦ ʠʟ ʧʦʢʘʟʘʪʝʣʝʡ, ʭʘʨʘʢʪʝʨʠʟʫʶ-

ʱʝʛʦ ʥʝʩʧʝʮʠʬʠʯʝʩʢʫʶ ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ ʦʨʛʘʥʠʟʤʘ ʤʦʣʦʜʥʷʢʘ ʠ ʧʦʢʘʟʘʪʝʣʝʡ ʥʝʩʧʝʮʠʬʠʯʝʩʢʦʡ ʨʝʟʠʩʪʝʥʪʥʦ-

ʩʪʠ ʥʘ ʬʦʥʝ ʧʨʠʤʝʥʝʥʠʷ ʩʠʥʙʠʦʪʠʯʝʩʢʦʛʦ ʧʨʝʧʘʨʘʪʘ. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʚ ʯʝʪʳʨʸʭ 

ʭʦʟʷʡʩʪʚʘʭ ɺʦʣʦʛʦʜʩʢʦʡ ʦʙʣʘʩʪʠ, ʩ ʷʥʚʘʨʷ ʧʦ ʘʧʨʝʣʴ 2020 ʛʦʜʘ, ʥʘ ʛʨʫʧʧʘʭ ʪʝʣʷʪ-ʤʦʣʦʯʥʠʢʦʚ; ʥʘʙʣʶʜʝʥʠʝ ʟʘ 

ʞʠʚʦʪʥʳʤʠ ʚʝʣʦʩʴ ʚ ʪʝʯʝʥʠʠ ʤʝʩʷʮʘ, ʥʘʯʠʥʘʷ ʩ 2-ʭ ʜʥʝʚʥʦʛʦ ʚʦʟʨʘʩʪʘ. ɺʦ ʚʨʝʤʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫ ʞʠʚʦʪʥʳʭ 

ʜʚʘʞʜʳ ʦʪʙʠʨʘʣʠ ʢʨʦʚʴ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʢʦʤʧʣʝʢʩʘ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʇʦʣʫʯʝʥʥʳʝ ʚ ʦʧʳʪʝ ʤʘʪʝʨʠ-

ʘʣʳ ʦʙʨʘʙʦʪʘʥʳ ʙʠʦʤʝʪʨʠʯʝʩʢʠ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʦʣʦʜʥʷʢ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ, ʩʠʥʙʠʦʪʠʢʠ, ʥʝʩʧʝʮʠʬʠʯʝʩʢʘʷ ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ 

ʦʨʛʘʥʠʟʤʘ, ʧʨʦʪʝʠʥʦʛʨʘʤʤʘ. 

 

ɺɺɽɼɽʅʀɽ 
ʅʝʩʧʝʮʠʬʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ ʧʨʠʥʠʤʘʶʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʫʯʘʩʪʠʝ ʚʥʘʯʘʣʝ, ʚ ʧʝ-

ʨʠʦʜ ʨʘʟʚʠʪʠʷ ʠ ʚ ʢʦʥʝʯʥʦʡ ʬʘʟʝ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ. ʈʝʘʢʪʠʚʥʦʩʪʴ ʜʘʥʥʦʡ ʩʠʩʪʝʤʳ ʥʝ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʘ ʧʦ ʦʪʥʦ-

ʰʝʥʠʶ ʢ ʢʦʥʢʨʝʪʥʦʤʫ ʘʥʪʠʛʝʥʫ ʠ ʥʘʧʨʘʚʣʝʥʘ ʧʨʦʪʠʚ ʣʶʙʳʭ ʠʥʬʝʢʮʠʦʥʥʳʭ ʠ ʥʝʠʥʬʝʢʮʠʦʥʥʳʭ ʘʛʝʥʪʦʚ. ʅʘ ʬʦʥʝ ʝʸ 

ʩʥʠʞʝʥʠʷ ʚʦʟʤʦʞʥʦ ʧʨʦʷʚʣʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʧʘʪʦʣʦʛʠʡ ʤʦʣʦʜʥʷʢʘ ʠʥʬʝʢʮʠʦʥʥʦʛʦ ʭʘʨʘʢʪʝʨʘ [1, 3, 9, 16-18]. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʩʠʤʙʠʦʪʠʯʝʩʢʘʷ ʤʠʢʨʦʬʣʦʨʘ ʢʠʰʝʯʥʠʢʘ ʩʧʦʩʦʙʥʘ ʧʦʟʠʪʠʚʥʦ ʚʣʠʷʪʴ ʥʘ ʫʨʦʚʝʥʴ ʝʩʪʝ-

ʩʪʚʝʥʥʦʡ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ [12, 13]. ʅʝʢʦʪʦʨʳʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʥʘʟʳʚʘʶʪ ʤʠʢʨʦʙʠʦʪʫ çʤʠʢʨʦʙʥʳʤ ʦʨʛʘʥʦʤè [2, 

5], ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʠʟʤʝʥʝʥʠʝ ʤʠʢʨʦʬʣʦʨʳ ʤʦʞʝʪ ʦʢʘʟʳʚʘʪʴ ʚʣʠʷʥʠʝ ʥʘ ʦʨʛʘʥʠʟʤ ʚ ʮʝʣʦʤ. 

ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʨʘʟʨʘʙʦʪʦʢ ʧʦ ʧʨʠʤʝʥʝʥʠʝ ʧʨʦʙʠʦʪʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ ʜʣʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʧʦ-

ʣʝʟʥʦʡ ʥʦʨʤʦʬʣʦʨʳ ʢʠʰʝʯʥʠʢʘ [4, 7, 8, 15, 21-24], ʥʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʦʙʠʦʪʠʯʝʩʢʠʝ ʤʠʢ-

ʨʦʦʨʛʘʥʠʟʤʳ, ʚʥʦʩʠʤʳʝ ʠʟ ʚʥʝ, ʥʝ ʩʧʦʩʦʙʥʳ ʜʣʠʪʝʣʴʥʦ ʟʘʢʨʝʧʣʷʪʴʩʷ ʚ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʤ ʪʨʘʢʪʝ. ɺ ʵʪʠʭ 

ʫʩʣʦʚʠʷʭ ʦʧʪʠʤʘʣʴʥʳʤ ʷʚʣʷʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʩʠʥʙʠʦʪʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ (ʩʦʜʝʨʞʘʱʠʭ ʧʨʦ- ʠ ʧʨʝʙʠʦʪʠʯʝʩʢʠʡ 

ʢʦʤʧʦʥʝʥʪ) ʢʨʘʪʢʦʚʨʝʤʝʥʥʦ ʢʦʤʧʝʥʩʠʨʫʶʱʠʭ ʥʝʧʦʣʥʦʮʝʥʥʦʩʪʴ ʤʠʢʨʦʙʠʦʮʝʥʦʟʘ ʠ ʩʦʟʜʘʶʱʠʭ ʫʩʣʦʚʠʷ ʜʣʷ 

ʨʦʩʪʘ ʩʦʙʩʪʚʝʥʥʦʡ ʩʠʤʙʠʦʪʠʯʝʩʢʦʡ ʤʠʢʨʦʬʣʦʨʳ [11, 12, 19, 20]. 

ʎʝʣʴʶ ʥʘʰʝʡ ʨʘʙʦʪʳ ʷʚʠʣʦʩʴ ʠʟʫʯʝʥʠʝ ʜʠʥʘʤʠʢʠ ʧʨʦʪʝʠʥʦʛʨʘʤʤʳ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ ï ʦʜʥʦʛʦ ʠʟ ʧʦʢʘ-

ʟʘʪʝʣʝʡ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʛʦ ʥʝʩʧʝʮʠʬʠʯʝʩʢʫʶ ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ ʦʨʛʘʥʠʟʤʘ ʤʦʣʦʜʥʷʢʘ ʠ ʧʦʢʘʟʘʪʝʣʝʡ ʥʝʩʧʝʮʠʬʠ-

ʯʝʩʢʦʡ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʥʘ ʬʦʥʝ ʧʨʠʤʝʥʝʥʠʷ ʩʠʥʙʠʦʪʠʯʝʩʢʦʛʦ ʧʨʝʧʘʨʘʪʘ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʩʦʪʨʫʜʥʠʢʘʤʠ ɺʦʣʦ-

ʛʦʜʩʢʦʡ ɻʄʍɸ, ʩʦʜʝʨʞʘʱʝʛʦ ʢʘʢ ʧʨʦʙʠʦʪʠʯʝʩʢʠʡ ʢʦʤʧʦʥʝʥʪ (ʚ ʪʦʤ ʯʠʩʣʝ çʤʝʩʪʥʳʝè ʰʪʘʤʤʳ ʤʠʢʨʦʦʨʛʘʥʠʟ-

ʤʦʚ ʚʳʜʝʣʝʥʥʳʝ ʦʪ ʞʠʚʦʪʥʳʭ ʭʦʟʷʡʩʪʚ ɺʦʣʦʛʦʜʩʢʦʡ ʦʙʣʘʩʪʠ), ʪʘʢ ʠ ʧʨʝʙʠʦʪʠʯʝʩʢʠʡ ʢʦʤʧʦʥʝʥʪ, ʢʦʪʦʨʳʡ ʩʣʫ-

ʞʠʪ ʣʝʛʢʦʜʦʩʪʫʧʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʧʠʪʘʥʠʷ ʜʣʷ ʩʦʙʩʪʚʝʥʥʦʡ ʢʠʰʝʯʥʦʡ ʤʠʢʨʦʬʣʦʨʳ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʝʝ ʧʦʣʥʦ-

ʮʝʥʥʦʤʫ ʩʪʘʥʦʚʣʝʥʠʶ.  

ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ 

ɺʦʟʜʝʡʩʪʚʠʝ ʩʠʥʙʠʦʪʠʯʝʩʢʦʛʦ ʧʨʝʧʘʨʘʪʘ ʥʘ ʠʩʩʣʝʜʫʝʤʳʝ ʧʦʢʘʟʘʪʝʣʠ ʦʮʝʥʠʚʘʣʠ ʚ ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ 

ʥʘʫʯʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʦʧʳʪʘʭ. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʨʘʙʦʪʘ ʧʨʦʚʦʜʠʣʘʩʴ ʚ ʯʝʪʳʨʝʭ ʭʦʟʷʡʩʪʚʘʭ ɺʦʣʦʛʦʜʩʢʦʡ ʦʙ-

ʣʘʩʪʠ, ʩ ʨʘʟʣʠʯʥʳʤ ʪʠʧʦʤ ʩʦʜʝʨʞʘʥʠʷ ʞʠʚʦʪʥʳʭ.  

ʍʦʟʷʡʩʪʚʦ 1 ï ʢʨʫʛʣʦʛʦʜʠʯʥʦʝ ʫʣʠʯʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʞʠʚʦʪʥʳʭ ʚ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʧʣʘʩʪʠʢʦʚʳʭ ʜʦʤʠ-

ʢʘʭ, ʩʦ 2-ʛʦ ʜʥʷ ʞʠʟʥʠ 

ʍʦʟʷʡʩʪʚʦ 2 ï ʩʦʜʝʨʞʘʥʠʝ ʞʠʚʦʪʥʳʭ ʚ ʧʦʤʝʱʝʥʠʷʭ: ʜʦ 10 ʜʥʝʡ ʚ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʢʣʝʪʢʘʭ, ʜʘʣʝʝ ʚ ʪʝ-

ʣʷʪʥʠʢʝ ʤʝʣʢʠʤʠ ʛʨʫʧʧʘʤʠ  

ʍʦʟʷʡʩʪʚʦ 3 ï ʩʦʜʝʨʞʘʥʠʝ ʪʝʣʷʪ ʚ ʧʦʤʝʱʝʥʠʷʭ ʜʦ 10 ʜʥʝʡ ʚ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʢʣʝʪʢʘʭ, ʜʘʣʝʝ ʚ ʩʝʪʯʘʪʳʭ 

ʢʨʫʛʣʳʭ ʢʣʝʪʢʘʭ ʥʘ ʛʣʫʙʦʢʦʡ ʥʝʩʤʝʥʷʝʤʦʡ ʧʦʜʩʪʠʣʢʝ. 

ʍʦʟʷʡʩʪʚʦ 4 ï ʩʦʜʝʨʞʘʥʠʝ ʪʝʣʷʪ ʚ ʢʣʝʪʢʘʭ ʧʦ 1-2 ʛʦʣʦʚʳ ʚ ʢʣʝʪʢʘʭ, ʚ ʧʦʤʝʱʝʥʠʠ ʢʦʨʦʚʥʠʢʘ ʩ ʨʦʞʜʝʥʠʷ 

ʜʦ 1 ʤʝʩʷʮʘ. 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʦʧʳʪʘ ʚ ʢʘʞʜʦʤ ʭʦʟʷʡʩʪʚʝ ʙʳʣʠ ʩʬʦʨʤʠʨʦʚʘʥʳ ʜʚʝ ʛʨʫʧʧʳ ʪʝʣʷʪ-ʤʦʣʦʯʥʠʢʦʚ, ʩ 2-ʭ 
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ʜʥʝʚʥʦʛʦ ʚʦʟʨʘʩʪʘ: ʦʧʳʪʥʘʷ ʠ ʢʦʥʪʨʦʣʴʥʘʷ, ʧʦ 15 ʛʦʣʦʚ ʚ ʢʘʞʜʦʡ. ʋʩʣʦʚʠʷ ʩʦʜʝʨʞʘʥʠʷ ʠ ʢʦʨʤʣʝʥʠʷ ʞʠʚʦʪʥʳʭ 

ʚ ʦʙʝʠʭ ʛʨʫʧʧʘʭ ʙʳʣʠ ʠʜʝʥʪʠʯʥʳ. ʊʝʣʷʪʘʤ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʚ ʢʘʞʜʦʤ ʭʦʟʷʡʩʪʚʝ ʚ ʜʦʧʦʣʥʝʥʠʝ ʢ ʦʩʥʦʚʥʦʤʫ ʨʘ-

ʮʠʦʥʫ ʩʢʘʨʤʣʠʚʘʣʠ ʠʩʧʳʪʫʝʤʳʡ ʧʨʝʧʘʨʘʪ. ɼʦʟʘ ʧʨʝʧʘʨʘʪʘ ʢʦʨʨʝʢʪʠʨʦʚʘʣʘʩʴ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʦʟʨʘʩʪʘ ʞʠʚʦʪ-

ʥʦʛʦ ʩ 10 ʤʣ ʜʦ 25 ʤʣ ʥʘ ʛʦʣʦʚʫ, ʚ ʪʝʯʝʥʠʠ 30 ʜʥʝʡ. ʇʨʝʧʘʨʘʪ ʨʘʟʜʘʚʘʣʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦ, ʩʤʝʰʠʚʘʷ ʩ ʤʦʣʦʢʦʤ ʚ 

ʚʝʜʨʘʭ ʧʨʠ ʨʘʟʜʘʯʝ. ʅʘʙʣʶʜʝʥʠʝ ʧʨʦʚʦʜʠʣʠ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʧʝʨʠʦʜʘ ʦʧʳʪʘ.  

ɺʦ ʚʩʝʭ ʭʦʟʷʡʩʪʚʘʭ ʧʨʦʚʦʜʷʪʩʷ ʧʣʘʥʦʚʳʝ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʝ ʦʙʨʘʙʦʪʢʠ ʞʠʚʦʪʥʳʭ ʧʨʦʪʠʚ ʚʠʨʫʩʥʳʭ ʠ 

ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʙʦʣʝʟʥʝʡ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʞʠʚʦʪʥʳʭ. ɺʳʧʦʣʥʝʥʠʝ ʧʨʦʪʠʚʦʵʧʠʟʦʦʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʩʦʦʪ-

ʚʝʪʩʪʚʫʝʪ ʧʣʘʥʫ, ʩʦʛʣʘʩʦʚʘʥʥʦʤʫ ʩ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʝʪʝʨʠʥʘʨʥʦʡ ʩʣʫʞʙʦʡ. 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʪʙʦʨ ʧʨʦʙ ʢʨʦʚʠ ʦʩʫʱʝʩʪʚʣʷʣʠ 2-ʭ ʢʨʘʪʥʦ (ʚ ʩʝʨʝʜʠʥʝ 

ʦʧʳʪʘ, ʠ ʧʦ ʦʢʦʥʯʘʥʠʠ ʧʨʠʤʝʥʝʥʠʷ ʧʨʝʧʘʨʘʪʘ), ʧʦ 10 ʛʦʣʦʚ ʚ ʢʘʞʜʦʡ ʛʨʫʧʧʝ (ʢʦʥʪʨʦʣʴʥʦʡ ʠ ʦʧʳʪʥʦʡ). ʂʨʦʚʴ 

ʦʪʙʠʨʘʣʠ ʠʟ ʷʨʝʤʥʦʡ ʚʝʥʳ. ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʩʳʚʦʨʦʪʢʠ ʠʩʧʦʣʴʟʦʚʘʣʠ ʚʘʢʫʫʤʥʳʝ ʧʨʦʙʠʨʢʠ ʩ ʘʢʪʠʚʘʪʦʨʦʤ ʩʚʸʨ-

ʪʳʚʘʥʠʷ (SiO2). ɺʩʝʛʦ ʙʳʣʦ ʠʩʩʣʝʜʦʚʘʥʦ 160 ʦʙʨʘʟʮʦʚ ʢʨʦʚʠ. ʃʘʙʦʨʘʪʦʨʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʧʦʣʥʝʥʳ ʥʘ ʢʘ-

ʬʝʜʨʝ ʵʧʠʟʦʦʪʦʣʦʛʠʠ ʠ ʤʠʢʨʦʙʠʦʣʦʛʠʠ ɺʦʣʦʛʦʜʩʢʦʡ ɻʄʍɸ. 

ʆʮʝʥʠʚʘʣʠ ʩʣʝʜʫʶʱʠʝ ʧʦʢʘʟʘʪʝʣʠ: ʦʙʱʠʡ ʙʝʣʦʢ, ʘʣʴʙʫʤʠʥʳ, ʛʣʦʙʫʣʠʥʳ (ʘʣʴʬʘ-, ʙʝʪʘ- ʠ ʛʘʤʤʘ-

ʛʣʦʙʫʣʠʥʦʚʳʝ ʬʨʘʢʮʠʠ). ʋʨʦʚʝʥʴ ʝʩʪʝʩʪʚʝʥʥʦʡ (ʥʝʩʧʝʮʠʬʠʯʝʩʢʦʡ) ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʦʮʝʥʠʚʘʣʠ ʧʦ ʩʦʩʪʦʷʥʠʶ 

ʢʣʝʪʦʯʥʦʛʦ (ʬʘʛʦʮʠʪʘʨʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʥʝʡʪʨʦʬʠʣʦʚ ʢʨʦʚʠ ï ʌɸʅʂ) ʠ ʛʫʤʦʨʘʣʴʥʦʛʦ ʟʚʝʥʘ ʟʘʱʠʪʳ (ɹɸʉʂ ʠ 

ʃɸʉʂ). ʆʪʙʦʨ ʠ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʙ ʧʨʦʚʦʜʠʣʠ ʩʦʛʣʘʩʥʦ ʜʝʡʩʪʚʫʶʱʠʭ ʤʝʪʦʜʠʢ [13]. ɹʝʣʢʦʚʳʝ ʬʨʘʢʮʠʠ ʚ 

ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʦʧʨʝʜʝʣʷʣʠ ʥʝʬʝʣʦʤʝʪʨʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ [6]. 

ʇʦʣʫʯʝʥʥʳʝ ʚ ʦʧʳʪʝ ʤʘʪʝʨʠʘʣʳ ʦʙʨʘʙʦʪʘʥʳ ʙʠʦʤʝʪʨʠʯʝʩʢʠ. ɺʳʯʠʩʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʚʝʣʠʯʠʥʳ: ʩʨʝʜ-

ʥʝʘʨʠʬʤʝʪʠʯʝʩʢʘʷ (ʄ), ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʝʩʢʘʷ ʦʰʠʙʢʘ ( ° m) ʠ ʧʦʢʘʟʘʪʝʣʴ ʩʫʱʝʩʪʚʝʥʥʦʡ ʨʘʟʥʠʮʳ (P). ʆʮʝʥʢʘ 

ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ ʧʦʢʘʟʘʪʝʣʷʤʠ ʚ ʧʨʝʜʝʣʘʭ ʦʜʥʦʡ ʛʨʫʧʧʳ ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʨʠ-

ʪʝʨʠʷ ɺʠʣʢʦʢʩʦʥʘ, ʜʣʷ ʥʝʟʘʚʠʩʠʤʳʭ ʚʳʙʦʨʦʢ ʩ ʧʨʠʤʝʥʝʥʠʝʤ U-ʢʨʠʪʝʨʠʷ ʄʘʥʥʘ-ʋʠʪʥʠ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘ-

ʥʠʷ ʩʦ ʟʥʘʯʝʥʠʝʤ ʚʝʨʦʷʪʥʦʩʪʠ ʜʦʧʫʱʝʥʠʷ ʘʣʴʬʘ-ʦʰʠʙʢʠ, ʨʘʚʥʳʝ ʠʣʠ ʤʝʥʝʝ 5 % (ʨ<0,05), ʨʘʩʮʝʥʠʚʘʣʠʩʴ ʢʘʢ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʝ.  

ʈɽɿʋʃʔʊɸʊʓ ʀ ʆɹʉʋɾɼɽʅʀɽ 

ʆʙʱʠʡ ʙʝʣʦʢ ʩʳʚʦʨʦʪʢʠ ʩʦʩʪʦʠʪ ʠʟ ʩʤʝʩʠ ʙʝʣʢʦʚ ʩ ʨʘʟʥʦʡ ʩʪʨʫʢʪʫʨʦʡ ʠ ʬʫʥʢʮʠʷʤʠ. ʆʙʳʯʥʦ ʚʳʜʝʣʷʶʪ 

ʩʪʘʥʜʘʨʪʥʳʝ ʬʨʘʢʮʠʠ: 1 ï ʘʣʴʙʫʤʠʥʳ, ʘʣʴʬʘ-, ʙʝʪʘ- ʠ ʛʘʤʤʘ-ʛʣʦʙʫʣʠʥʳ. ʇʨʠ ʤʥʦʛʠʭ ʟʘʙʦʣʝʚʘʥʠʷʭ ʚʩʪʨʝʯʘʝʪʩʷ 

ʥʘʨʫʰʝʥʠʝ ʩʦʦʪʥʦʰʝʥʠʷ ʬʨʘʢʮʠʡ ʙʝʣʢʦʚ ʧʣʘʟʤʳ (ʜʠʩʧʨʦʪʝʠʥʝʤʠʷ). ɼʠʩʧʨʦʪʝʠʥʝʤʠʠ ʥʘʙʣʶʜʘʶʪʩʷ ʯʘʱʝ, ʯʝʤ 

ʠʟʤʝʥʝʥʠʝ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʙʝʣʢʘ ʠ ʧʨʠ ʥʘʙʣʶʜʝʥʠʠ ʚ ʜʠʥʘʤʠʢʝ ʤʦʛʫʪ ʦʪʨʘʞʘʪʴ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʠ ʧʘʪʦʣʦ-

ʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʩʦʩʪʦʷʥʠʷ ʦʨʛʘʥʠʟʤʘ. 

ʀʟʤʝʥʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʙʝʣʢʦʚʳʭ ʬʨʘʢʮʠʡ ʚ ʢʦʥʪʨʦʣʴʥʳʭ ʛʨʫʧʧʘʭ ʪʝʣʷʪ ʚ ʪʝʯʝʥʠʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʦʪʨʘ-

ʞʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 
 

ʊʘʙʣʠʮʘ 1 

ɼʠʥʘʤʠʢʘ ʩʦʜʝʨʞʘʥʠʷ ʙʝʣʢʦʚʳʭ ʬʨʘʢʮʠʡ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʪʝʣʷʪ ʢʦʥʪʨʦʣʴʥʳʭ ʠ ʦʧʳʪʥʳʭ ʛʨʫʧʧ 
ʇʦʢʘʟʘʪʝʣʠ 

ɽʜ. ʠʟʤ 

ʍʦʟʷʡʩʪʚʦ 1 ʍʦʟʷʡʩʪʚʦ 2 ʍʦʟʷʡʩʪʚʦ 3 ʍʦʟʷʡʩʪʚʦ 4 

ʀ1 ʀ2 ʀ1 ʀ2 ʀ1 ʀ2 ʀ1 ʀ2 

ʆʙʱʠʡ ʙʝʣʦʢ, ʛ/ʣ 

ʢʦʥʪʨʦʣʴ 63,13 Ñ 

1,92 

59,59 Ñ 

0,64 

59,78 Ñ 

2,25 

57,44 Ñ 

1,35 

56,98 Ñ 

2,55 

59,33 Ñ 

3,34 

49,42 Ñ 1,8 

 

51,14 Ñ 1,35 

ʦʧʳʪ 60,97 Ñ 

1,77 

60,32 Ñ 

1,0 

62,77 Ñ 

0,84 

63,27 Ñ 

0,92 

56,89 Ñ 

1,35 

58,34 Ñ 

2,94 

51,3 Ñ  

2,52 

52,56 Ñ 1,5 

ɸʣʴʙʫʤʠʥʳ, % 

ʢʦʥʪʨʦʣʴ 60,05 Ñ 

3,82 

66,64 Ñ 

2,24 

55,15 Ñ 

2,38 

54,92 Ñ 

1,37 

59,78 Ñ 

3,43 

56,48 Ñ 

1,43 

60,8 Ñ 2,8 58,64 Ñ 1,99 

ʦʧʳʪ 66,34 Ñ 

1,77 

64,10 Ñ 

3,04 

54,65 Ñ 

1,5 

58,83 Ñ 

3,48 

60,08 Ñ 

5,43 

56,48 Ñ 

1,43 

57,8 Ñ 1,9 54,61 Ñ 2,01 

ɻʣʦʙʫʣʠʥʳ, % 

ɸʣʴʬʘ 

 

ʢʦʥʪʨʦʣʴ 

10,01 Ñ 

2,05 

8,82 Ñ 

0,96 

17,48 Ñ 

2,53 

13,38 Ñ 

3,41 

8,75 Ñ 

3,23 

10,69 Ñ 

1,48 

13,7 Ñ 0,15 13,52 Ñ 1,46 

ʦʧʳʪ 7,77 Ñ 

1,12 

14,52 Ñ 

2,88** 

17,02 Ñ 

1,39 

13,93 Ñ 

1,66 

9,87 Ñ 

5,23 

11,06 Ñ 

1,84 

16,5 Ñ 0,2 

 

18,36 Ñ 0,54 

ɹʝʪʘ 

 

ʢʦʥʪʨʦʣʴ 

12,96 Ñ 

1,88 

10,25 Ñ 

1,56 

14,05 Ñ 

1,29 

11,82 Ñ 

2,12 

17,39 Ñ 

0,25 

16,41 Ñ 

2,02 

15,6 Ñ 1,54 16,7 Ñ 0,64 

ʙʝʪʘ 

ʦʧʳʪ 

11,27 Ñ 

2,18 

9,34 Ñ 

1,5 

13,05 Ñ 

1,51 

13,34 Ñ 

1,14 

15,61 Ñ 

2,55 

20,61Ñ 

1,21 

12,4 Ñ 2,3 14,68 Ñ 0,42 

ɻʘʤʤʘ 

ʢʦʥʪʨʦʣʴ 16,53 Ñ 

1,18 

11,41 Ñ 

1,68 

14,67 Ñ 

1,51 

10,15 Ñ 

1,36 

11,94 Ñ 

0,59 

10,51 Ñ 

1,48 

14,6 Ñ 0,2 10,45 Ñ 1,71 

ʦʧʳʪ 14,62 Ñ 

2,31 

16,31 Ñ 

1,94 

15,28 Ñ 

1,39 

19,88 Ñ 

2,23** 

11,94 Ñ 

0,59 

13,51 Ñ 

1,48 

9,9 Ñ 0,3 12,35 Ñ 0,7 
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ʇʨʠʤʝʯʘʥʠʝ: ʀ1 ï ʨʝʟʫʣʴʪʘʪ ʧʝʨʚʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʛʨʫʧʧʳ ʪʝʣʷʪ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ ʭʦʟʷʡʩʪʚʝ; ʀ2 ï ʨʝʟʫʣʴ-

ʪʘʪ ʧʦʚʪʦʨʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʛʨʫʧʧʳ ʪʝʣʷʪ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ ʭʦʟʷʡʩʪʚʝ. 

ʇʨʠʤʝʯʘʥʠʝ: * ï ʜʦʩʪʦʚʝʨʥʳʝ ʨʘʟʣʠʯʠʷ ʧʨʠ ʧʝʨʚʠʯʥʦʤ ʠ ʧʦʚʪʦʨʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʚ ʧʨʝʜʝʣʘʭ ʦʜʥʦʡ ʛʨʫʧʧʳ 

(ʨ<0,05); ** ï ʜʦʩʪʦʚʝʨʥʳʝ ʨʘʟʣʠʯʠʷ ʚ ʩʨʘʚʥʝʥʠʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʠ ʦʧʳʪʥʦʡ (ʨ<0,05). 

 

ʉʨʝʜʥʝʝ ʩʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʚʩʝʭ ʪʝʣʷʪ ʚ ʪʨʝʭ ʭʦʟʷʡʩʪʚʘʭ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʦ ʥʦʨʤʘʪʠʚ-

ʥʳʤ ʟʥʘʯʝʥʠʷʤ. ʀʟ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʜʘʥʥʳʭ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʚʩʝ ʪʝʣʷʪʘ ʧʦʣʫʯʠʣʠ ʜʦʩʪʘʪʦʯʥʳʡ ʦʙʲʝʤ 

ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʤʦʣʦʢʘ. ɺ ʯʝʪʚʝʨʪʦʤ ʭʦʟʷʡʩʪʚʝ ʩʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ ʫ ʚʩʝʭ ʞʠʚʦʪʥʳʭ ʙʳʣʦ ʩʥʠʞʝʥʦ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʥʦʨʤʳ. ʂ ʢʦʥʮʫ ʦʧʳʪʘ ʢʘʢ ʚ ʢʦʥʪʨʦʣʴʥʦʡ, ʪʘʢ ʠ ʚ ʦʧʳʪʥʦʡ ʛʨʫʧʧʘʭ ʢʦʥʮʝʥʪʨʘʮʠʷ ʙʝʣʢʘ ʫʚʝ-

ʣʠʯʠʣʘʩʴ, ʥʦ ʚʩʝ ʨʘʚʥʦ ʙʳʣʘ ʥʠʞʝ ʛʨʘʥʠʮʳ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʥʦʨʤʳ ʥʘ ʠ 7,1 % ʠ 4,5 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɼʦʩʪʦ-

ʚʝʨʥʦʡ ʨʘʟʥʦʩʪʠ ʥʝ ʫʩʪʘʥʦʚʣʝʥʦ. 

ɸʣʴʙʫʤʠʥ ʩʠʥʪʝʟʠʨʫʝʪʩʷ ʚ ʛʝʧʘʪʦʮʠʪʘʭ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 75-80 % ʦʥʢʦʪʠʯʝʩʢʦʛʦ ʜʘʚʣʝ-

ʥʠʷ ʧʣʘʟʤʳ. ɸʣʴʙʫʤʠʥʳ ʧʣʘʟʤʳ ʢʨʦʚʠ ʩʯʠʪʘʶʪʩʷ ʘʤʠʥʦʢʠʩʣʦʪʥʳʤ ʨʝʟʝʨʚʦʤ ʦʨʛʘʥʠʟʤʘ. ɸʣʴʙʫʤʠʥʳ ʷʚʣʷʶʪʩʷ 

ʚʳʩʦʢʦʜʠʩʧʝʨʩʪʥʳʤʠ, ʥʘʠʙʦʣʝʝ ʣʘʙʠʣʴʥʳʤʠ ʙʝʣʢʘʤʠ, ʠ ʯʝʤ ʚʳʰʝ ʠʭ ʫʨʦʚʝʥʴ ʚ ʢʨʦʚʠ, ʪʝʤ ʠʥʪʝʥʩʠʚʥʝʝ ʠʜʝʪ 

ʙʝʣʢʦʚʳʡ ʦʙʤʝʥ ʚ ʦʨʛʘʥʠʟʤʝ ʞʠʚʦʪʥʳʭ.  

ɸʥʘʣʠʟʠʨʫʷ ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʫʨʦʚʝʥʴ ʘʣʴʙʫʤʠʥʦʚ ʙʳʣ ʩʘʤʳʤ ʚʳʩʦʢʠʤ ʚ ʧʝʨ-

ʚʦʤ ʭʦʟʷʡʩʪʚʝ, ʦʯʝʚʠʜʥʦ ʵʪʦ ʩʚʷʟʘʥʦ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʞʠʚʦʪʥʳʭ ʥʘ ʫʣʠʮʝ ʠ ʠʥʪʝʥʩʠʚʥʳʤ ʦʙʤʝʥʦʤ ʚʝʱʝʩʪʚ. ʋ 

ʦʩʪʘʣʴʥʳʭ ʞʠʚʦʪʥʳʭ ʘʥʘʣʠʟʠʨʫʝʤʳʭ ʛʨʫʧʧ ʩʦʜʝʨʞʘʥʠʝ ʘʣʴʙʫʤʠʥʦʚ ʠʟʤʝʥʷʣʦʩʴ ʥʝʟʥʘʯʠʪʝʣʴʥʦ, ʜʦʩʪʦʚʝʨʥʦ 

ʟʥʘʯʠʤʦʡ ʨʘʟʥʦʩʪʠ ʤʝʞʜʫ ʛʨʫʧʧʘʤʠ ʚ ʭʦʟʷʡʩʪʚʘʭ ʥʝ ʚʳʷʚʣʝʥʦ. 

ɺ ʭʦʜʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʪʘʢʞʝ ʧʨʦʚʦʜʠʣʦʩʴ ʠʩʩʣʝʜʦʚʘʥʠʝ ʛʣʦʙʫʣʠʥʦʚʦʡ ʬʨʘʢʮʠʠ ʙʝʣʢʘ. ʀʟʚʝʩʪʥʦ, ʯʪʦ 

ʛʣʦʙʫʣʠʥʳ ʩʦʩʪʘʚʣʷʶʪ ʧʦʯʪʠ ʧʦʣʦʚʠʥʫ ʙʝʣʢʦʚ ʢʨʦʚʠ. ʆʥʠ ʩʠʥʪʝʟʠʨʫʶʪʩʷ ʚ ʧʝʯʝʥʠ, ʣʠʤʬʦʠʜʥʦʡ ʪʢʘʥʠ. ʌʨʘʢ-

ʮʠʷ ʘʣʴʬʘ-ʛʣʦʙʫʣʠʥʘ ʦʩʫʱʝʩʪʚʣʷʝʪ ʪʨʘʥʩʧʦʨʪ ʨʘʟʣʠʯʥʳʭ ʚʝʱʝʩʪʚ, ʫʯʘʩʪʚʫʝʪ ʚ ʩʠʩʪʝʤʝ ʢʦʤʧʣʝʤʝʥʪʘ, ʩʚʷʟʳʚʘʝʪ 

ʩʚʦʙʦʜʥʳʡ ʛʝʤʦʛʣʦʙʠʥ. ʌʨʘʢʮʠʷ ʙʝʪʘ-ʛʣʦʙʫʣʠʥʦʚ ʚʭʦʜʠʪ ʚ ʩʦʩʪʘʚ ʩʠʩʪʝʤʳ ʢʦʤʧʣʝʤʝʥʪʘ, ʫʯʘʩʪʚʫʝʪ ʚ ʩʚʝʨʪʳ-

ʚʘʥʠʠ ʢʨʦʚʠ, ʪʨʘʥʩʧʦʨʪʠʨʫʝʪ ʨʘʟʣʠʯʥʳʝ ʚʝʱʝʩʪʚʘ. ʌʨʘʢʮʠʷ ʛʘʤʤʘ-ʛʣʦʙʫʣʠʥʦʚ ʩʦʩʪʦʠʪ ʠʟ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʦʚ 

(IgG, IgA, IgM, IgE), ʬʫʥʢʮʠʦʥʘʣʴʥʦ ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʩʦʙʦʡ ʘʥʪʠʪʝʣʘ.  

ʀʟ ʜʘʥʥʳʭ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʪʘʙʣʠʮʝ 1, ʚʠʜʥʦ, ʯʪʦ ʚ ʥʘʯʘʣʝ ʵʢʩʧʝʨʠʤʝʥʪʘ, ʉʦʜʝʨʞʘʥʠʝ ʘʣʴʬʘ-

ʛʣʦʙʫʣʠʥʦʚ ʩʨʝʜʠ ʞʠʚʦʪʥʳʭ ʢʦʥʪʨʦʣʴʥʳʭ ʠ ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʙʳʣʦ ʤʠʥʠʤʘʣʴʥʳʤ ʚ ʧʝʨʚʦʤ ʭʦʟʷʡʩʪʚʝ 10,01 Ñ 

2,05 % ʠ 7,77 Ñ 1,12 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʇʨʠ ʧʦʚʪʦʨʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʚ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʩʦʜʝʨʞʘʥʠʝ ʘʣʴʬʘ-

ʛʣʦʙʫʣʠʥʦʚ ʫʚʝʣʠʯʠʣʦʩʴ ʜʦ ʥʦʨʤʘʪʠʚʥʳʭ ʟʥʘʯʝʥʠʡ ï 14,52 Ñ 2,88 %; ʧʦʣʫʯʝʥʥʳʡ ʨʝʟʫʣʴʪʘʪ ʷʚʣʷʝʪʩʷ ʩʪʘʪʠʩʪʠ-

ʯʝʩʢʠ ʟʥʘʯʠʤʳʤ ʦʪʣʠʯʠʝʤ ʢʘʢ ʚʥʫʪʨʠ ʛʨʫʧʧʳ, ʪʘʢ ʠ ʤʝʞʜʫ ʛʨʫʧʧʘʤʠ ʜʘʥʥʦʛʦ ʭʦʟʷʡʩʪʚʘ. ɺʳʷʚʣʝʥʥʘʷ ʪʝʥʜʝʥʮʠʷ 

ʤʦʞʝʪ ʫʢʘʟʳʚʘʪʴ ʥʘ ʘʢʪʠʚʘʮʠʶ ʩʠʥʪʝʟʠʨʫʶʱʝʡ ʬʫʥʢʮʠʠ ʧʝʯʝʥʠ.  

ɹʝʪʘ-ʛʣʦʙʫʣʠʥʳ ʙʝʣʢʦʚʦʡ ʬʨʘʢʮʠʠ ʢʨʦʚʠ ʷʚʣʷʶʪʩʷ ʪʨʘʥʩʧʦʨʪʥʳʤʠ ʙʝʣʢʘʤʠ ʠ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩʦʩʪʦ-

ʷʪ ʠʟ ʙʝʣʢʘ-ʧʝʨʝʥʦʩʯʠʢʘ ʞʝʣʝʟʘ. ɺ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫʨʦʚʝʥʴ ʙʝʪʘ-ʛʣʦʙʫʣʠʥʦʚ ʥʘʭʦʜʠʣʩʷ ʚ ʧʨʝʜʝʣʘʭ 

ʨʝʬʝʨʝʥʪʥʳʭ ʟʥʘʯʝʥʠʡ ʚʦ ʚʩʝʭ ʛʨʫʧʧʘʭ ʞʠʚʦʪʥʳʭ. ʉʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦʡ ʨʘʟʥʦʩʪʠ ʥʝ ʫʩʪʘʥʦʚʣʝʥʦ. ɺ ʪʨʝʪʴ-

ʝʤ ʭʦʟʷʡʩʪʚʝ ʦʪʤʝʯʝʥʦ ʧʦʚʳʰʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʜʘʥʥʦʡ ʬʨʘʢʮʠʠ ʩʚʝʨʭ ʨʝʬʝʨʝʥʪʥʳʭ ʟʥʘʯʝʥʠʡ ʚ ʢʦʥʮʝ ʵʢʩʧʝʨʠ-

ʤʝʥʪʘ ʚ ʦʙʝʠʭ ʛʨʫʧʧʘʭ. ɺʦʟʤʦʞʥʦ, ʵʪʦ ʩʚʷʟʘʥʦ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʩʠʥʪʝʟʘ ʵʨʠʪʨʦʮʠʪʦʚ ʠ ʛʝʤʦʛʣʦʙʠʥʘ ʫ ʪʝʣʷʪ ʚ ʭʦʜʝ 

ʦʧʳʪʘ. 

ʌʠʟʠʦʣʦʛʠʯʝʩʢʘʷ ʨʦʣʴ ʛʘʤʤʘ-ʛʣʦʙʫʣʠʥʦʚ ʩʚʷʟʘʥʘ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʩ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ: ʚ 

ʠʭ ʩʦʩʪʘʚ ʚʭʦʜʠʪ ʦʩʥʦʚʥʘʷ ʤʘʩʩʘ ʘʥʪʠʪʝʣ. ɸʥʪʠʪʝʣʘ, ʧʨʠʩʫʪʩʪʚʫʷ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ, ʧʨʠʥʠʤʘʶʪ ʧʦʩʪʦʷʥʥʦʝ 

ʫʯʘʩʪʠʝ ʚ ʥʝʩʧʝʮʠʬʠʯʝʩʢʦʡ ʟʘʱʠʪʝ.  

ʈʝʟʫʣʴʪʘʪʳ, ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʦʢʘʟʘʣʠ, ʯʪʦ ʫ ʞʠʚʦʪʥʳʭ ʚʦ ʚʩʝʭ ʛʨʫʧʧʘʭ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʠʩ-

ʩʣʝʜʦʚʘʥʠʷ ʫʨʦʚʝʥʴ ʛʘʤʤʘ-ʛʣʦʙʫʣʠʥʦʚ ʙʳʣ ʥʠʞʝ ʨʝʬʝʨʝʥʪʥʳʭ ʟʥʘʯʝʥʠʡ. ʉʘʤʦʝ ʥʠʟʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʛʘʤʤʘ-

ʛʣʦʙʫʣʠʥʦʚ ʦʪʤʝʯʝʥʦ ʫ ʞʠʚʦʪʥʳʭ ʯʝʪʚʝʨʪʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʯʪʦ ʩʦʯʝʪʘʝʪʩʷ ʩ ʥʠʟʢʦʡ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʦʙʱʝʛʦ ʙʝʣʢʘ ʫ 

ʞʠʚʦʪʥʳʭ ʜʘʥʥʦʛʦ ʭʦʟʷʡʩʪʚʘ. ʋ ʞʠʚʦʪʥʳʭ ʚʩʝʭ ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʦʪʤʝʯʝʥʘ ʦʙʱʘʷ ʪʝʥʜʝʥʮʠʷ ʧʦʚʳʰʝʥʠʷ ʩʦʜʝʨ-

ʞʘʥʠʷ ʛʘʤʤʘ-ʛʣʦʙʫʣʠʥʦʚʦʡ ʬʨʘʢʮʠʠ, ʥʦ ʜʦʩʪʦʚʝʨʥʘʷ ʨʘʟʥʠʮʘ ʚʳʷʚʣʝʥʘ ʪʦʣʴʢʦ ʤʝʞʜʫ ʛʨʫʧʧʘʤʠ ʚʦ ʚʪʦʨʦʤ ʭʦ-

ʟʷʡʩʪʚʝ. ɺ ʢʦʥʪʨʦʣʴʥʳʭ ʛʨʫʧʧʘʭ ʧʝʨʚʦʛʦ, ʚʪʦʨʦʛʦ ʠ ʯʝʪʚʝʨʪʦʛʦ ʭʦʟʷʡʩʪʚʘ ʦʪʤʝʯʝʥʦ ʦʙʨʘʪʥʦʝ ʷʚʣʝʥʠʝ ï ʩʥʠʞʝ-

ʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʛʘʤʤʘ-ʛʣʦʙʫʣʠʥʦʚ ʚ ʭʦʜʝ ʵʢʩʧʝʨʠʤʝʥʪʘ. ɼʘʥʥʦʝ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʧʨʠ 

ʧʣʘʥʠʨʦʚʘʥʠʠ ʧʨʦʪʠʚʦʵʧʠʟʦʦʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʩʚʦʝʚʨʝʤʝʥʥʦʩʪʴ ʚʳʧʦʡʢʠ ʠ ʢʘʯʝʩʪʚʦ ʤʦ-

ʣʦʟʠʚʘ; ʚʚʝʜʝʥʠʝ ʚ ʨʘʮʠʦʥ ʩʪʘʨʪʝʨʥʳʭ ʢʦʨʤʦʚ.  

ʉʪʝʧʝʥʴ ʧʨʦʷʚʣʝʥʠʷ ʟʘʱʠʪʥʳʭ ʩʚʦʡʩʪʚ ʞʠʚʦʪʥʦʛʦ ʦʨʛʘʥʠʟʤʘ ʢ ʤʠʢʨʦʙʥʳʤ ʘʛʝʥʪʘʤ ʭʦʨʦʰʦ ʠʣʣʶʩʪʨʠ-

ʨʫʝʪ ʙʘʢʪʝʨʠʮʠʜʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ (ɹɸʉʂ) ʠ ʃɸʉʂ. ʋʨʦʚʝʥʴ ɹɸʉʂ ʷʚʣʷʝʪʩʷ ʠʥʪʝʛʨʘʣʴʥʳʤ ʧʦ-

ʢʘʟʘʪʝʣʝʤ ʘʥʪʠʤʠʢʨʦʙʥʳʭ ʩʚʦʡʩʪʚ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ. ʇʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ɹɸʉʂ ʦʮʝʥʠʚʘʝʪʩʷ ʧʦʣʦʞʠʪʝʣʴʥʦ. 

ʌʘʛʦʮʠʪʘʨʥʘʷ ʨʝʘʢʮʠʷ ʣʝʡʢʦʮʠʪʦʚ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʥʝʩʧʝʮʠʬʠʯʝʩʢʦʛʦ ʠʤ-

ʤʫʥʠʪʝʪʘ. ʈʘʩʩʪʨʦʡʩʪʚʦ ʬʘʛʦʮʠʪʘʨʥʳʭ ʬʫʥʢʮʠʡ ʩʫʱʝʩʪʚʝʥʥʳʤ ʦʙʨʘʟʦʤ ʦʩʣʘʙʣʷʝʪ ʚʩʶ ʩʠʩʪʝʤʫ ʟʘʱʠʪʥʳʭ ʤʝ-

ʭʘʥʠʟʤʦʚ. ʆʮʝʥʢʘ ʬʘʛʦʮʠʪʘʨʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʥʝʡʪʨʦʬʠʣʦʚ ʢʨʦʚʠ (ʦʩʥʦʚʥʦʛʦ ʟʚʝʥʘ ʬʘʛʦʮʠʪʘʨʥʦʡ ʩʠʩʪʝʤʳ ʦʨʛʘ-

ʥʠʟʤʘ) ʷʚʣʷʝʪʩʷ ʮʝʥʥʳʤ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʤ ʢʨʠʪʝʨʠʝʤ ʢʘʢ ʚ ʣʘʙʦʨʘʪʦʨʥʦ-ʢʣʠʥʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʝ, ʪʘʢ ʠ ʧʨʠ ʩʢʨʠ-

ʥʠʥʛʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ. 
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ʊʘʙʣʠʮʘ 2 

ʀʟʤʝʥʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʥʝʩʧʝʮʠʬʠʯʝʩʢʦʡ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʪʝʣʷʪ ʢʦʥʪʨʦʣʴʥʳʭ ʠ ʦʧʳʪʥʳʭ ʛʨʫʧʧ 
ʇʦʢʘʟʘʪʝʣʠ 

ɽʜ. ʠʟʤ 

ʈʝʬʝʨʝʥʪ. 

ʟʥʘʯ. 

ʍʦʟʷʡʩʪʚʦ 1 ʍʦʟʷʡʩʪʚʦ 2 ʍʦʟʷʡʩʪʚʦ 3 ʍʦʟʷʡʩʪʚʦ 4 

ʀ1 ʀ2 ʀ1 ʀ2 ʀ1 ʀ2 ʀ1 ʀ2 

ɹʘʢʪʝʨʠʮʠʜʥʘʷ ʘʢʪʠʚʥʦʩʪʴ (ɹɸʉʂ), % 

ʢʦʥʪʨʦʣʴ  

 

 

ʜʦ 100 

72,31 

Ñ 2,7 

65,25 Ñ 

1,78 

77,02 Ñ 

3,16 

69,15 Ñ 

3,65 

70,48 Ñ 

2,15 

72,87 Ñ 

2,04 

 

57,33 Ñ 

2,88 

 

54,1 Ñ 

3,5 

ʦʧʳʪ 67,23 

Ñ 

3,22* 

78,30 Ñ 

2,74** 

 

73,26 Ñ 

3,34 

77,49 Ñ 

2,34** 

72,28 Ñ 

4,16 

 

75,2 Ñ 

2,04 

69,17 Ñ 

2,12** 

 

68,2 Ñ 

1,32** 

ʃʠʟʦʮʠʤʥʘʷ ʘʢʪʠʚʥʦʩʪʴ (ʃɸʉʂ), % 

ʢʦʥʪʨʦʣʴ  

10,4 ï 18,08 

15,07 

Ñ 1,08 

15,67 Ñ 

1,26 

18,76 Ñ 

1,2 

17,578 Ñ 

1,07 

14,60 Ñ 

2,01 

17,01 Ñ 

1,07 

8,65 Ñ 

0,86 

 

8,92 Ñ 

0,26 

ʦʧʳʪ 15,41 

Ñ 1,37 

18,03 Ñ 

0,87** 

17,35 Ñ 

0,79 

18,86 Ñ 

0,53 

16,38 Ñ 

1,13 

19,48 Ñ 

0,79 

9,34 Ñ  11,2 Ñ 

0,54** 

ʌʘʛʦʮʠʪʘʨʥʘʷ ʘʢʪʠʚʥʦʩʪʴ, ʌɸ, % 

ʢʦʥʪʨʦʣʴ 48,2 ï 78,4 62,0 Ñ 

6,5 

65,0 Ñ 

6,5 

 

53,53 Ñ 

2,1 

52,56 Ñ 

2,1 

53,7 Ñ 

1,66 

53,7 Ñ 

3,7 

34,2 Ñ 1,9 35,2 Ñ 

0,92 

ʦʧʳʪ 59,8 Ñ 

9,9 

69,0 Ñ 

3,4 

54,2 Ñ 

1,4 

59,53 Ñ 

2,0** 

56,6 Ñ 2,6 57,6 Ñ 

1,16 

35,3 Ñ 2,80 38,2 Ñ 

0,92 

ʌʘʛʦʮʠʪʘʨʥʦʝ ʯʠʩʣʦ, ʌʏ, ʤ.ʪ. 

ʢʦʥʪʨʦʣʴ 6,45 ï 12,9 9,45 Ñ 

1,6 

9,76 Ñ 

0,89 

8,4 Ñ 

1,2 

7,1 Ñ 

0,89 

5,3 Ñ 0,7 6,8 Ñ 

1,2 

3,7 Ñ 0,9 4,3 Ñ 0,5 

ʦʧʳʪ 9,2 Ñ 

1,3 

10,56 Ñ 

1,4 

9,2 Ñ 

1,2 

9,6 Ñ 

0,98 

6,6 Ñ 0,8 7,1 Ñ 

0,82 

3,8 Ñ 0,64 5,6 Ñ 1,2 

 

ʇʨʠʤʝʯʘʥʠʝ: ʀ1 ï ʨʝʟʫʣʴʪʘʪ ʧʝʨʚʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʛʨʫʧʧʳ ʪʝʣʷʪ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ ʭʦʟʷʡʩʪʚʝ; ʀ2 ï ʨʝʟʫʣʴ-

ʪʘʪ ʧʦʚʪʦʨʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʛʨʫʧʧʳ ʪʝʣʷʪ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ ʭʦʟʷʡʩʪʚʝ. 

ʇʨʠʤʝʯʘʥʠʝ: * ïʜʦʩʪʦʚʝʨʥʳʝ ʨʘʟʣʠʯʠʷ ʧʨʠ ʧʝʨʚʠʯʥʦʤ ʠ ʧʦʚʪʦʨʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʚ ʧʨʝʜʝʣʘʭ ʦʜʥʦʡ ʛʨʫʧʧʳ 

(ʨ<0,05); ** ï ʜʦʩʪʦʚʝʨʥʳʝ ʨʘʟʣʠʯʠʷ ʚ ʩʨʘʚʥʝʥʠʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʠ ʦʧʳʪʥʦʡ (ʨ<0,05). 

 

ʀʟ ʜʘʥʥʳʭ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʪʘʙʣʠʮʝ, ʚʠʜʥʦ, ʯʪʦ ʙʘʢʪʝʨʠʮʠʜʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ ʚ ʢʦʥ-

ʪʨʦʣʴʥʳʭ ʛʨʫʧʧʘʭ ʪʨʝʭ ʭʦʟʷʡʩʪʚ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʣʘʩʴ ʦʪ 5,7 ʜʦ 10,3 %, ʥʦ ʨʘʟʥʠʮʘ ʤʝʞʜʫ ʧʦʢʘʟʘʪʝʣʷʤʠ 

ʥʝʟʥʘʯʠʪʝʣʴʥʘ ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʥʝʜʦʩʪʦʚʝʨʥʘ (ʨ<0.1). ɺ ʪʨʝʭ ʭʦʟʷʡʩʪʚʘʭ ʚ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʦʪʤʝʯʝʥʦ ʧʦʚʳʰʝʥʠʝ 

ʙʘʢʪʝʨʠʮʠʜʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ ʥʘ 16,47 %, 5,8 % ʠ 4,04 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ; ʚ ʯʝʪʚʝʨʪʦʤ ʭʦʟʷʡʩʪʚʝ 

ʜʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʩʥʠʟʠʣʩʷ ʥʘ 1,5 %. ɺ ʢʦʥʮʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʧʝʨʚʦʤ, ʚʪʦʨʦʤ ʠ ʯʝʪʚʝʨʪʦʤ ʭʦʟʷʡʩʪʚʘʭ ɹɸʉʂ 

ʙʳʣʘ ʚʳʰʝ ʚ ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ ʥʘ 20,0 %, 12,02 % ʠ 26,06 %, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʥʪʨʦʣʷ. ɺʳʷʚʣʝʥ-

ʥʳʝ ʨʘʟʣʠʯʠʷ ʟʥʘʯʠʤʳ ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʳ (ʨ<0,05).  

ʀʩʩʣʝʜʦʚʘʥʠʝ ʃɸʉʂ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʧʝʨʠʦʜʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʥʘʭʦʜʠʣʩʷ 

ʚ ʛʨʘʥʠʮʘʭ ʨʝʬʝʨʝʥʪʥʳʭ ʟʥʘʯʝʥʠʡ ʚ ʪʨʝʭ ʭʦʟʷʡʩʪʚʘʭ, ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʙʳʣ ʥʠʞʝ ʬʠʟʠʦ-

ʣʦʛʠʯʝʩʢʦʡ ʥʦʨʤʳ ʥʘ 14,3 %. ɼʦʩʪʦʚʝʨʥʦʝ ʧʦʚʳʰʝʥʠʝ ʣʠʟʦʮʠʤʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʩʳʚʦʨʦʪʢʠ (ʨ<0,05) ʚʳʷʚʣʝʥʦ ʚ 

ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ ʧʝʨʚʦʛʦ ʠ ʯʝʪʚʝʨʥʦʛʦ ʭʦʟʷʡʩʪʚ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʥʪʨʦʣʷ, ʥʘ 15,06 % ʠ 25,26 %. 

ʆʮʝʥʠʚʘʷ ʠʟʤʝʥʝʥʠʷ ʢʣʝʪʦʯʥʦʡ ʟʘʱʠʪʳ ʦʨʛʘʥʠʟʤʘ ʪʝʣʷʪ, ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚʝʩʴ ʧʝʨʠʦʜ ʦʧʳʪʘ ʧʦʢʘ-

ʟʘʪʝʣʠ ʩʦʩʪʦʷʥʠʷ ʢʣʝʪʦʯʥʦʛʦ ʟʚʝʥʘ ʟʘʱʠʪʳ ʦʨʛʘʥʠʟʤʘ ʥʘʭʦʜʠʣʠʩʴ ʚ ʧʨʝʜʝʣʘʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʥʦʨʤʳ ʚʦ ʚʩʝʭ 

ʛʨʫʧʧʘʭ ʚ ʪʨʝʭ ʭʦʟʷʡʩʪʚʘʭ. ʉʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʭ ʦʪʣʠʯʠʡ ʤʝʞʜʫ ʛʨʫʧʧʘʤʠ ʥʝ ʚʳʷʚʣʝʥʦ. ʄʠʥʠʤʘʣʴʥʳʝ ʧʦ-

ʢʘʟʘʪʝʣʠ ʘʢʪʠʚʥʦʩʪʠ ʬʘʛʦʮʠʪʦʟʘ ʙʳʣʠ ʫ ʞʠʚʦʪʥʳʭ ʯʝʪʚʝʨʪʦʛʦ ʭʦʟʷʡʩʪʚʘ: ʌɸ ʙʳʣʘ ʥʠʞʝ ʛʨʘʥʠʮʳ ʬʠʟʠʦʣʦʛʠʯʝ-

ʩʢʦʡ ʥʦʨʤʳ ʥʘ 26,98 % ʠ 20,75 %, ʘ ʌʏ ʥʘ 33,345 ʠ 13,18 % ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʠ ʦʧʳʪʥʦʡ ʛʨʫʧʧʘʭ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ɺʓɺʆɼʓ 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ, ʧʨʦʚʝʜʸʥʥʳʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʠʩʧʳʪʘʥʠʡ ʥʘ ʪʝʣʷʪʘʭ ʩʠʥʙʠʦʪʠʯʝʩʢʦʛʦ ʧʨʝʧʘʨʘʪʘ, ʤʦʞ-

ʥʦ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ: 

1. ʇʨʝʧʘʨʘʪ ʤʦʞʝʪ ʧʨʠʤʝʥʷʪʩʷ ʚ ʩʤʝʩʠ ʩ ʤʦʣʦʢʦʤ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʝʛʦ ʥʝ ʧʨʠʚʦʜʠʪ ʢ ʦʪʢʘʟʫ ʦʪ ʢʦʨʤʘ 
ʠʣʠ ʩʥʠʞʝʥʠʶ ʘʧʧʝʪʠʪʘ ʫ ʞʠʚʦʪʥʦʛʦ. 

2. ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ, ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʫʢʘʟʳʚʘʝʪ ʥʘ ʦʪʩʫʪʩʪʚʠʝ ʥʝʛʘʪʠʚʥʦʛʦ ʚʣʠʷʥʠʷ ʩʠʥ-

ʙʠʦʪʠʯʝʩʢʦʛʦ ʧʨʝʧʘʨʘʪʘ ʥʘ ʦʨʛʘʥʠʟʤ. ʅʝʟʘʚʠʩʠʤʦ ʦʪ ʩʧʦʩʦʙʘ ʩʦʜʝʨʞʘʥʠʷ ʞʠʚʦʪʥʳʭ ʚʦʟʜʝʡʩʪʚʠʝ ʝʛʦ ʥʘ ʦʨʛʘ-

ʥʠʟʤ ʧʦʜʦʧʳʪʥʳʭ ʞʠʚʦʪʥʳʭ ʦʜʥʦʪʠʧʥʦ.  

3. ʇʨʠʤʝʥʝʥʠʝ ʩʠʥʙʠʦʪʠʯʝʩʢʦʛʦ ʧʨʝʧʘʨʘʪʘ ʦʢʘʟʳʚʘʝʪ ʩʪʠʤʫʣʠʨʫʶʱʝʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʥʝʩʧʝʮʠʬʠʯʝ-
ʩʢʠʝ ʤʝʭʘʥʠʟʤʳ ʟʘʱʠʪʳ ʦʨʛʘʥʠʟʤʘ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ: ʧʦʚʳʰʝʥʠʝ ʙʘʢʪʝʨʠʮʠʜʥʦʡ ʠ ʣʠʟʦʮʠʤʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʩʳ-

ʚʦʨʦʪʢʠ ï ʚʳʷʚʣʝʥʥʳʝ ʨʘʟʣʠʯʠʷ ʟʥʘʯʠʤʳ ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʳ (ʨ<0,05). 
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*ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʛʨʘʥʪʦʚʦʡ ʧʦʜʜʝʨʞʢʝ ɼʝʧʘʨʪʘʤʝʥʪʘ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ɺʦʣʦʛʦʜʩʢʦʡ ʦʙʣʘ-

ʩʪʠ (ʛʨʘʥʪ ʧʦ ʪʝʤʝ çʇʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʠʩʧʳʪʘʥʠʷ ʩʠʥʙʠʦʪʠʯʝʩʢʦʛʦ ʧʨʝʧʘʨʘʪʘʜʣʷ ʤʦʣʦʜʥʷʢʘ  

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ ʩ ʧʝʨʩʧʝʢʪʠʚʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʝʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘè, ˉ 15 ʦʪ 25.12.2019 ʛ.). 
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Abstract. One of the promising directions in the treatment and prevention of animal diseases is the use of 

various microbiological drugs, including synbiotics. The purpose of our work was to study the dynamics of the serum 

proteinogram ï one of the indicators that characterize the nonspecific resistance of the body of young animals and 

indicators of nonspecific resistance against the background of the use of synbiotic drug. Experimental studies were 

conducted in four farms of the Vologda region, from January to April 2020, on groups of dairy calves; the animals were 

monitored for a month, starting from the age of 2 days. During the study, blood was taken from the animals twice for a 

complex of laboratory tests. The materials obtained in the experiment were processed biometrically. 

Keywords: young cattle, synbiotics, non-specific resistance of the body, proteinogram. 
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ɹʀʆʀʅɼʀʂɸʎʀʗ ʇʈʀɼʆʈʆɾʅʓʍ ʊɽʈʈʀʊʆʈʀʁ 

ɺʒɽɿɼʅʆʁ ɸɺʊʆʄɸɻʀʉʊʈɸʃʀ ʅʋʈ-ʉʋʃʊɸʅ-ʂɸʈɸɻɸʅɼɸ 
 

 ɼ.ʅ. ʉʘʨʩʝʢʦʚʘ1, ɸ.ɸ. ʇʝʨʟʘʜʘʝʚʘ2, ʅ.ʉ. ɸʫʝʟʦʚʘ3, ʕ.ɺ. ʆʙʝʟʠʥʩʢʘʷ4, ʊ.ʉ. ɸʙʞʘʥʦʚ5 
1 ʜʦʢʪʦʨ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, 2 ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ,  

3 ʢʘʥʜʠʜʘʪ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ, 
4 ʢʘʥʜʠʜʘʪ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ, ʜʦʮʝʥʪ, 5 Ph.D., ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ 

ʅɸʆ ʂʘʟʘʭʩʢʠʡ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʉ. ʉʝʡʬʫʣʠʥʘ (ʅʫʨ-ʉʫʣʪʘʥ), ʂʘʟʘʭʩʪʘʥ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʙʠʦʠʥʜʠʢʘʮʠʠ ʧʨʠʜʦʨʦʞʥʳʭ ʪʝʨʨʠʪʦʨʠʡ 

ʪʨʘʩʩʳ ʅʫʨ-ʉʫʣʪʘʥ-ʂʘʨʘʛʘʥʜʘ ʧʦ ʧʦʙʝʛʘʤ ʠ ʧʦʯʢʘʤ ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ ï Pinus sylvestris. ʀʥʩʪʨʫʤʝʥʪʘʣʴ-

ʥʳʝ ʟʘʤʝʨʳ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʩ ʧʦʤʦʱʴʶ ʛʘʟʦʘʥʘʣʠʟʘʪʦʨʘ ɻɸʅʂ-4 ʧʦʢʘʟʘʣʠ ʧʨʝʚʳʰʝʥʠʷ ʇɼʂʤ.ʨ. ʧʦ ʬʦʨ-

ʤʘʣʴʜʝʛʠʜʫ ʧʨʘʢʪʠʯʝʩʢʠ ʥʘ ʚʩʝʭ ʪʦʯʢʘʭ ʟʘʤʝʨʘ ʚ ʧʨʝʜʝʣʘʭ 23 ʇɼʂ-188 ʇɼʂ. ʊʘʢʞʝ ʥʘʙʣʶʜʘʝʪʩʷ ʧʨʝʚʳʰʝʥʠʝ 

ʧʦ ʧʳʣʠ ʥʝʦʨʛʘʥʠʯʝʩʢʦʡ ʚ ʦʜʥʦʡ ʪʦʯʢʝ 1,5 ʇɼʂ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʠʦʠʥʜʠʢʘʮʠʷ, ʩʦʩʥʘ ʦʙʳʢʥʦʚʝʥʥʘʷ, ʭʣʦʨʦʟ, ʥʝʢʨʦʟ, ʘʪʤʦʩʬʝʨʥʳʡ ʚʦʟʜʫʭ. 

 

ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ  
ɺʝʜʫʱʘʷ ʨʦʣʴ ʚ ʙʠʦʠʥʜʠʢʘʮʠʠ ʩʦʩʪʦʷʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʧʨʠʥʘʜʣʝʞʠʪ ʭʚʦʡʥʳʤ ʜʨʝʚʝʩʥʳʤ ʨʘʩʪʝ-

ʥʠʷʤ [1]. ɺ ʢʘʯʝʩʪʚʝ ʙʠʦʠʥʜʠʢʘʪʦʨʦʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʙʳʣʠ ʚʟʷʪʳ ʦʜʥʦʚʦʟʨʘʩʪʥʳʝ ʭʚʦʡʥʳʝ ʜʝʨʝʚʴʷ (ʩʦʩʥʘ 

ʦʙʳʢʥʦʚʝʥʥʘʷ ï Pinus sylvestris), ʧʨʦʠʟʨʘʩʪʘʶʱʠʝ ʥʘ ʧʨʠʜʦʨʦʞʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ ʚʲʝʟʜʥʦʡ ʘʚʪʦʤʘʛʠʩʪʨʘʣʠ ʅʫʨ-

ʉʫʣʪʘʥ-ʂʘʨʘʛʘʥʜʘ. ɹʳʣʠ ʧʨʦʚʝʜʝʥʳ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ Pinus sylvestris ʥʘ 

ʥʘʣʠʯʠʝ ʭʣʦʨʦʟʘ, ʥʝʢʨʦʟʘ ʭʚʦʠ, ʠʭ ʧʨʦʮʝʥʪʘ ʧʦʨʘʞʝʥʠʷ ʠ ʭʘʨʘʢʪʝʨʘ. ɺ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ ʩ ʧʦʤʦʱʴʶ ʣʫʧʳ 

ʠ ʤʠʣʣʠʤʝʪʨʦʚʦʡ ʣʠʥʝʡʢʠ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʫʤʝʥʴʰʝʥʠʝ ʨʘʟʤʝʨʦʚ ʨʷʜʘ ʦʨʛʘʥʦʚ (ʭʚʦʠ, ʧʦʙʝʛʦʚ ʧʨʦʰʣʦʛʦ ʛʦʜʘ, 

ʠʭ ʪʦʣʱʠʥʳ), ʨʘʟʤʝʨʘ ʰʠʰʝʢ, ʨʘʟʤʝʨ ʠ ʯʠʩʣʦ ʟʘʣʦʞʝʥʥʳʭ ʧʦʯʝʢ, ʩʙʣʠʞʝʥʥʦʩʪʴ ʭʚʦʠʥʦʢ ʥʘ 10 ʩʤ ʧʦʙʝʛʘ. ʄʦ-

ʥʠʪʦʨʠʥʛ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʚ ʧʨʠʟʝʤʥʳʭ ʩʣʦʷʭ ʫʣʠʯʥʦ-ʜʦʨʦʞʥʳʭ ʩʝʪʝʡ ʥʘ ʩʦʜʝʨʞʘʥʠʝ NO2, SO2, ʬʦʨʤʘʣʴ-

ʜʝʛʠʜʘ, ʧʳʣʠ ʥʝʦʨʛʘʥʠʯʝʩʢʦʡ ʙʳʣ ʧʨʦʚʝʜʝʥ ʩ ʧʦʤʦʱʴʶ ʫʥʠʚʝʨʩʘʣʴʥʦʛʦ ʛʘʟʦʘʥʘʣʠʟʘʪʦʨʘ ɻɸʅʂ-4 ʩʦʛʣʘʩʥʦ ʤʝ-

ʪʦʜʠʢʘʤ ʉʊ ʈʂ 2.302-2014.  

 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ 

ʉʪʘʪʴʷ ʧʦʜʛʦʪʦʚʣʝʥʘ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ çʃʘʥʜʰʘʬʪʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʘʷ 

ʦʮʝʥʢʘ ʩʦʩʪʦʷʥʠʷ ʟʝʣʝʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʛʦʨʦʜʘ ɸʩʪʘʥʳ ʠ ʧʨʠʛʦʨʦʜʥʳʭ ʟʦʥ, ʧʫʪʠ ʦʧʪʠʤʠʟʘʮʠʠ ʩʠʩʪʝʤʳ ʦʟʝʣʝʥʝ-

ʥʠè̫, ʚʳʧʦʣʥʷʝʤʦʡ ʧʦ ʙʶʜʞʝʪʥʦʡ ʧʨʦʛʨʘʤʤʝ 217 ʈʘʟʚʠʪʠʝ ʥʘʫʢʠ çɻʨʘʥʪʦʚʦʝ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʥʘʫʯʥʳʭ ʠʩ-

ʩʣʝʜʦʚʘʥʠʡ ʥʘ 2018-2020 ʛʦʜʳè. 

ɺ ʢʘʯʝʩʪʚʝ ʢʦʥʪʨʦʣʴʥʦʛʦ ʦʙʨʘʟʮʘ ʙʳʣʠ ʚʟʷʪʳ ʧʦʙʝʛʠ ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ, ʧʨʦʠʟʨʘʩʪʘʶʱʝʡ ʚ ʑʫʯʠʥ-

ʩʢʦ-ɹʦʨʦʚʩʢʦʡ ʢʫʨʦʨʪʥʦʡ ʟʦʥʝ ɸʢʤʦʣʠʥʩʢʦʡ ʦʙʣʘʩʪʠ. ʊʘʢ ʢʘʢ ʙʠʦʤʝʪʨʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ ʭʚʦʡʥʳʭ ʨʘʩʪʝʥʠʡ ʜʦ-

ʚʦʣʴʥʦ ʠʟʤʝʥʯʠʚʳ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ 10-ʢʨʘʪʥʘʷ ʧʦʚʪʦʨʥʦʩʪʴ ʦʧʳʪʦʚ (ʨʠʩʫʥʦʢ 1). 

 

 
 

ʈʠʩ. 1. ɹʠʦʠʥʜʠʢʘʮʠʦʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʭʚʦʠ ʩʦʩʥʳ 

ʦʙʳʢʥʦʚʝʥʥʦʡ ʚʜʦʣʴ ʪʨʘʩʩʳ ʅʫʨ-ʉʫʣʪʘʥ-ʂʘʨʘʛʘʥʜʘ 

                                                           
É ʉʘʨʩʝʢʦʚʘ ɼ.ʅ., ʇʝʨʟʘʜʘʝʚʘ ɸ.ɸ., ɸʫʝʟʦʚʘ ʅ.ʉ., ʆʙʝʟʠʥʩʢʘʷ ʕ.ɺ., ɸʙʞʘʥʦʚ ʊ.ʉ. / 

Sarsekova D.N., Perzadayeva A.A., Auyezova N.S., Obezinskaya E.V., Abzhanov T.S., 2020 
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ɺ ʮʝʣʷʭ ʧʨʦʚʝʜʝʥʠʷ ʙʠʦʠʥʜʠʢʘʮʠʠ ʩʦʩʪʦʷʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʧʦ ʩʠʪʫʘʮʠʠ ʩ ʭʚʦʡʥʳʤʠ ʜʨʝʚʝʩʥʳʤʠ 

ʨʘʩʪʝʥʠʷʤʠ ʧʨʠʜʦʨʦʞʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʚʲʝʟʜʥʳʭ ʘʚʪʦʤʘʛʠʩʪʨʘʣʝʡ ʛʦʨʦʜʘ ʅʫʨ-ʉʫʣʪʘʥ ʙʳʣʘ ʚʳʙʨʘʥʘ ʦʜʥʘ ʠʟ 

ʧʝʨʝʛʨʫʞʝʥʥʳʭ ʪʨʘʩʩ ʅʫʨ-ʉʫʣʪʘʥ-ʂʘʨʘʛʘʥʜʘ. ʇʨʦʪʷʞʝʥʥʦʩʪʴ ʪʨʘʩʩʳ ʩʦʩʪʘʚʣʷʝʪ 217 ʢʤ. ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʙʠʦ-

ʠʥʜʠʢʘʮʠʠ ʧʨʠʜʦʨʦʞʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʪʨʘʩʩʳ ʅʫʨ-ʉʫʣʪʘʥ-ʂʘʨʘʛʘʥʜʘ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʫʯʘʩʪʢʠ ʦʪ ʧʝʨʝʫʣʢʘ 

ʂʦʙʜʘ ʜʦ ʧʦʩʪʘ ʈʫʙʝʞ ʧʨʦʪʷʞʝʥʥʦʩʪʴʶ ʙʦʣʝʝ 30 ʢʤ.  

ʋʩʨʝʜʥʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʙʠʦʠʥʜʠʢʘʮʠʠ ʧʨʠʜʦʨʦʞʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʪʨʘʩʩʳ ʅʫʨ-ʉʫʣʪʘʥ-ʂʘʨʘʛʘʥʜʘ ʧʦ 

ʧʦʙʝʛʘʤ ʠ ʧʦʯʢʘʤ ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ ï Pinus sylvestris ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʘʭ 1, 2.  

 

ʊʘʙʣʠʮʘ 1 

ʈʝʟʫʣʴʪʘʪʳ ʙʠʦʠʥʜʠʢʘʮʠʠ ʪʨʘʩʩʳ ʅʫʨ-ʉʫʣʪʘʥ- ʂʘʨʘʛʘʥʜʘ 

ʧʦ ʧʦʙʝʛʘʤ ʠ ʧʦʯʢʘʤ ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ ï Pinus sylvestris 
ʄʝʩʪʦ ʚʟʷʪʠʷ ʦʙʨʘʟʮʘ ʇʦʙʝʛʠ ʇʦʯʢʠ 

 ɼʣʠʥʘ, 

ʩʤ 

ʊʦʣʱʠʥʘ, ʤʤ ɺʝʪʚʣʝʥʠʝ, ʰʪ ʏʠʩʣʦ, 

ʰʪ 

ɼʣʠʥʘ, 

ʤʤ 

ʊʦʣʱʠʥʘ, ʤʤ 

ʋʯʘʩʪʦʢ ˉ 1 12,5 64,4 1,3 0,7 1,4 0,5 

ʋʯʘʩʪʦʢ ˉ 2 15,2 66,2 1,4 1,08 3,1 1,3 

ʋʯʘʩʪʦʢ ˉ 3 15,7 76,8 2,1 0,4 1,1 0,5 

ʋʯʘʩʪʦʢ ˉ 4 13,7 54,08 1,6 0,4 1,08 0,6 

ʋʯʘʩʪʦʢ ˉ 5 15,1 66,9 1,7 0,7 2,4 1,0 

ʋʯʘʩʪʦʢ ˉ 6 15,5 53,0 1,6 0,8 1,8 1,2 

ʋʯʘʩʪʦʢ ˉ 7 15,2 66,6 1,6 0,8 2,1 1,2 

ʋʯʘʩʪʦʢ ˉ 8 16,2 72,5 1,6 0,5 1,6 0,7 

ʋʯʘʩʪʦʢ ˉ 9 17,7 69,8 1,5 0,4 0,9 0,4 

ʋʯʘʩʪʦʢ ˉ 10 15,0 69,6 1,6 0,8 1,6 0,6 

ʋʯʘʩʪʦʢ ˉ 11 16,2 65,1 1,3 0,5 1,4 0,8 

ʋʯʘʩʪʦʢ ˉ 12 16,7 230,0 1,5 - - - 

ʂʦʥʪʨʦʣʴʥʳʡ ʦʙʨʘʟʝʮ 10,0 95,5 4,7 3,7 0,3 0,3 

 

ʇʨʠʤʝʯʘʥʠʝ ï ʫʯʘʩʪʦʢ ˉ 1 ï ʧʨʘʚʘʷ ʩʪʦʨʦʥʘ ʧʦʩʪʘ ʈʫʙʝʞ; ʫʯʘʩʪʦʢ ˉ 2 ï ʣʝʚʘʷ ʩʪʦʨʦʥʘ ʧʦʩʪʘ ʈʫʙʝʞ; ʫʯʘ-

ʩʪʦʢ ˉ 3 ï ʢʘʬʝ ɾʝʪʳcʫ, ʫʯʘʩʪʦʢ ˉ 4 ï ʚʦʟʣʝ ʧʦʩʝʣʢʘ ʄʠʯʫʨʠʥʘ; ʫʯʘʩʪʦʢ ˉ 5 ï ʥʘʧʨʦʪʠʚ ʘʚʪʦʩʘʣʦʥʘ ʂɸ-

ɿɸʌ; ʫʯʘʩʪʦʢ ˉ 6 ï ʫʯʭʦʟ (ʧʨʘʚʘʷ ʩʪʦʨʦʥʘ); ʫʯʘʩʪʦʢ ˉ 7 ï ʚʦʟʣʝ ʤʝʯʝʪʠ; ʫʯʘʩʪʦʢ ˉ 8 ï ʊɼ ʂʝʥʤʘʨʪ; ʫʯʘ-

ʩʪʦʢ ˉ 9 ï ʊɼ ʄʝʪʨʦ (ʧʨʘʚʘʷ ʩʪʦʨʦʥʘ); ʫʯʘʩʪʦʢ ˉ 10 ï ʧʦʩʣʝ ʊɼ ʄʝʪʨʦ; ʫʯʘʩʪʦʢ ˉ 11 ï ʊɼ ʄʝʪʨʦ (ʥʘʧʨʦ-

ʪʠʚ ʘʚʪʦʤʦʡʢʠ); ʫʯʘʩʪʦʢ ˉ 12 ï ʚʦʟʣʝ ʢʘʬʝ ʄʘʥʛʘʣ. 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ 1, ʪʦʣʱʠʥʘ ʧʦʙʝʛʦʚ ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ ʥʘ ʧʨʠʜʦʨʦʞʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ ʪʨʘʩʩʳ 

ʅʫʨ-ʉʫʣʪʘʥ-ʂʘʨʘʛʘʥʜʘ ʚʘʨʴʠʨʫʝʪ ʦʪ 53 ʜʦ 230 ʤʤ. ʅʘ ʚʩʝʭ ʫʯʘʩʪʢʘʭ ʥʘʙʣʶʜʘʝʪʩʷ ʫʤʝʥʴʰʝʥʠʷ ʚʝʪʚʣʝʥʠʷ ʧʦʙʝ-

ʛʦʚ ʧʦʯʪʠ ʚ 3 ʨʘʟʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʳʤ ʦʙʨʘʟʮʦʤ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʟʘʛʨʷʟʥʝʥʠʝ ʪʝʨʨʠʪʦʨʠʠ ʧʦʣʣʶʪʘʥ-

ʪʘʤʠ. ʂʦʣʠʯʝʩʪʚʦ ʟʘʣʦʞʝʥʥʳʭ ʧʦʯʝʢ ʥʘ ʧʦʙʝʛʘʭ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 0,04 ʜʦ 1,08, ʪ. ʝ. ʥʘ ʤʥʦʛʠʭ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʧʦʙʝ-

ʛʘʭ ʧʦʯʢʠ ʦʪʩʫʪʩʪʚʫʶʪ. ɼʣʠʥʘ ʠ ʪʦʣʱʠʥʘ ʧʦʯʝʢ ʟʘʤʝʪʥʦ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʨʘʟʤʝʨʦʚ ʧʦʯʝʢ ʢʦʥʪʨʦʣʴʥʦʛʦ ʦʙʨʘʟʮʘ. 

ʊʝʤ ʩʘʤʳʤ, ʤʦʞʥʦ ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ ʚʣʠʷʥʠʝ ʟʘʛʨʷʟʥʠʪʝʣʝʡ (ʧʳʣʠ, ʛʘʟʦʚ) ʥʘ ʩʦʩʪʦʷʥʠʝ ʭʚʦʠ ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥ-

ʥʦʡ, ʯʪʦ ʚʣʠʷʝʪ ʥʘ ʝʛʦ ʚʝʛʝʪʘʪʠʚʥʳʝ ʦʨʛʘʥʳ ʨʘʟʤʥʦʞʝʥʠʷ ʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ. ʀʜʝʪ ʩʠʣʴʥʦʝ ʫʛʥʝʪʝ-

ʥʠʝ ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ. 

ɺ ʪʘʙʣʠʮʝ 2 ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʙʠʦʠʥʜʠʢʘʮʠʷ ʪʨʘʩʩʳ ʅʫʨ-ʉʫʣʪʘʥ-ʂʘʨʘʛʘʥʜʘ ʧʦ ʭʚʦʝ ʩʦʩʥʳ ʦʙʳʢ-

ʥʦʚʝʥʥʦʡ ï Pinus sylvestris. 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ 2, ʜʣʠʥʘ ʭʚʦʠ ʩʦʩʥʳ ʢʦʣʝʙʣʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 1,6-5,1 ʩʤ, ʪʦʛʜʘ ʢʘʢ ʜʣʠʥʘ ʭʚʦʠ ʢʦʥ-

ʪʨʦʣʴʥʦʛʦ ʦʙʨʘʟʮʘ ʩʦʩʪʘʚʣʷʝʪ 7,3 ʩʤ. ʐʠʨʠʥʘ ʭʚʦʠʥʦʢ ʧʦʙʝʛʦʚ ʚʩʝʭ ʫʯʘʩʪʢʦʚ ʚ ʧʨʝʜʝʣʘʭ 1,0 ʤʤ. ʋ ʚʩʝʭ ʩʦʩʝʥ 

ʥʘʙʣʶʜʘʶʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʝ ʚʝʨʭʫʰʝʯʥʳʝ, ʧʷʪʥʠʩʪʳʝ ʞʝʣʪʦ-ʢʦʨʠʯʥʝʚʳʝ ʥʝʢʨʦʟʳ (ʦʪ 6,6 ʜʦ 39,0 %). ɺ ʙʦʣʴʰʝʡ 

ʩʪʝʧʝʥʠ ʥʝʢʨʦʟʫ ʧʦʜʚʝʨʞʝʥʳ ʩʦʩʥʳ, ʧʨʦʠʟʨʘʩʪʘʶʱʠʝ ʥʘ ʫʯʘʩʪʢʘʭ ˉ 1-4, 7. ʅʘ ʚʩʝʭ ʧʦʙʝʛʘʭ ʩʦʩʝʥ, ʧʨʦʠʟʨʘʩʪʘ-

ʶʱʠʭ ʚʜʦʣʴ ʪʨʘʩʩʳ ʅʫʨ-ʉʫʣʪʘʥ-ʂʘʨʘʛʘʥʜʘ ʥʘʙʣʶʜʘʝʪʩʷ ʩʙʣʠʞʝʥʥʦʩʪʴ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʭʚʦʠʥʢʘʤʠ (ʠʭ ʙʦʣʴ-

ʰʝ ʥʘ 10 ʩʘʥʪʠʤʝʪʨʦʚ ʧʦʙʝʛʘ, ʯʝʤ ʚ ʯʠʩʪʦʡ ʟʦʥʝ). ʊʘʢ ʝʩʣʠ ʫ ʢʦʥʪʨʦʣʴʥʦʛʦ ʦʙʨʘʟʮʘ ʥʘ 10 ʩʤ ʧʦʙʝʛʘ ʥʘʩʯʠʪʳʚʘ-

ʝʪʩʷ 127 ʭʚʦʠʥʦʢ, ʫ ʩʦʩʝʥ ʥʘʩʯʠʪʳʚʘʝʪʩʷ ʚ 2 ʨʘʟʘ ʙʦʣʴʰʝ ʭʚʦʠʥʦʢ, ʯʪʦ ʜʘʝʪ ʜʦʚʦʣʴʥʦ ʦʙʲʝʢʪʠʚʥʫʶ ʢʘʨʪʠʥʫ ʦ 

ʟʘʛʨʷʟʥʝʥʠʠ ʧʨʠʜʦʨʦʞʥʳʭ ʪʝʨʨʠʪʦʨʠʡ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʟʫʣʴʪʘʪʳ ʙʠʦʠʥʜʠʢʘʮʠʠ ʧʦ ʧʦʙʝʛʘʤ ʠ ʧʦʯʢʘʤ ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ (Pinus sylvestris), 

ʧʨʦʠʟʨʘʩʪʘʶʱʝʡ ʥʘ ʧʨʠʜʦʨʦʞʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ ʪʨʘʩʩʳ ʅʫʨ-ʉʫʣʪʘʥ-ʂʘʨʘʛʘʥʜʘ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʥʘʙʣʶʜʘʝʪʩʷ 

ʫʤʝʥʴʰʝʥʠʝ ʚʝʪʚʣʝʥʠʡ ʧʦʙʝʛʦʚ ʧʦʯʪʠ ʚ 3 ʨʘʟʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʳʤ ʦʙʨʘʟʮʦʤ, ʢʦʣʠʯʝʩʪʚʦ ʟʘʣʦʞʝʥʥʳʭ 

ʧʦʯʝʢ ʥʘ ʧʦʙʝʛʘʭ ʧʨʘʢʪʠʯʝʩʢʠ ʦʪʩʫʪʩʪʚʫʶʪ. ʅʘʙʣʶʜʘʶʪʩʷ ʩʫʱʝʩʪʚʝʥʥʳʡ ʥʝʢʨʦʟ ʭʚʦʠ ï 6,6-39 % ʠ ʚʝʨʭʫʰʝʯ-

ʥʳʡ, ʧʷʪʥʠʩʪʳʡ ʞʝʣʪʦ-ʢʦʨʠʯʥʝʚʳʡ ʭʣʦʨʦʟ. ʂʦʣʠʯʝʩʪʚʦ ʭʚʦʠʥʦʢ ʥʘ 10 ʩʤ ʧʦʙʝʛʘ ʧʦʯʪʠ ʚ 2 ʨʘʟʘ ʙʦʣʴʰʝ ʧʦ ʩʨʘʚ-

ʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʳʤ ʦʙʨʘʟʮʦʤ. 
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ʊʘʙʣʠʮʘ 2  

ʈʝʟʫʣʴʪʘʪʳ ʙʠʦʠʥʜʠʢʘʮʠʠ ʧʨʠʜʦʨʦʞʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʪʨʘʩʩʳ 

ʅʫʨ-ʉʫʣʪʘʥ- ʂʘʨʘʛʘʥʜʘ ʧʦ ʭʚʦʝ ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ ï Pinus sylvestris 
ʄʝʩʪʦ ʚʟʷʪʠʷ ʦʙʨʘʟʮʘ ɼʣʠʥʘ, ʩʤ ʐʠʨʠʥʘ, 

ʤʤ 

ʏʠʩʣʦ ʭʚʦʠʥʦʢ, 

ʰʪ 

ʅʝʢʨʦʟʳ, % ʍʘʨʘʢʪʝʨ ʭʣʦʨʦʟʘ 

ʋʯʘʩʪʦʢ ˉ 1 4,5 1,0 180,3 21,2 ɺʝʨʭʫʰʝʯʥʳʡ ʞʝʣʪʦ-

ʢʦʨʠʯʥʝʚʳʡ ʋʯʘʩʪʦʢ ˉ 2 4,3 1,0 173,04 31,8 

ʋʯʘʩʪʦʢ ˉ 3 5,1 1,0 198,9 29,6 

ʋʯʘʩʪʦʢ ˉ 4 4,8 1,0 116,3 26,8 ʇʷʪʥʠʩʪʳʡ ʩʚʝʪʣʦ-ʞʝʣʪʳʡ 

ʋʯʘʩʪʦʢ ˉ 5 4,1 1,0 189,3 8,0 ɺʝʨʭʫʰʝʯʥʳʡ ʞʝʣʪʦ-

ʢʦʨʠʯʥʝʚʳʡ 

ʋʯʘʩʪʦʢ ˉ 6 4,6 1,8 136,8 11,4 ʇʷʪʥʠʩʪʳʡ ʩʚʝʪʣʦ-ʞʝʣʪʳʡ 

ʋʯʘʩʪʦʢ ˉ 7 4,0 1,0 188,6 39,0 

ʋʯʘʩʪʦʢ ˉ 8 4,4 1,0 145,2 13,8 

ʋʯʘʩʪʦʢ ˉ 9 4,1 1,0 196,3 12,4 ɺʝʨʭʫʰʝʯʥʳʡ ʩʚʝʪʣʦ-

ʢʦʨʠʯʥʝʚʳʡ ʋʯʘʩʪʦʢ ˉ 10 3,5 1,0 212,2 15,4 

ʋʯʘʩʪʦʢ ˉ 11 5,1 1,0 191,2 11,0 

ʋʯʘʩʪʦʢ ˉ 12 1,6 1,0 313,1 6,6 

ʂʦʥʪʨʦʣʴʥʳʡ ʦʙʨʘʟʝʮ 7,30 2,10 127,00 - - 

 

ʇʨʠʤʝʯʘʥʠʝ ï ʫʯʘʩʪʦʢ ˉ 1 ï ʧʨʘʚʘʷ ʩʪʦʨʦʥʘ ʧʦʩʪʘ ʈʫʙʝʞ; ʫʯʘʩʪʦʢ ˉ 2 ï ʣʝʚʘʷ ʩʪʦʨʦʥʘ ʧʦʩʪʘ ʈʫʙʝʞ; ʫʯʘ-

ʩʪʦʢ ˉ 3 ï ʢʘʬʝ ɾʝʪʳcʫ, ʫʯʘʩʪʦʢ ˉ 4 ï ʚʦʟʣʝ ʧʦʩʝʣʢʘ ʄʠʯʫʨʠʥʘ; ʫʯʘʩʪʦʢ ˉ 5 ï ʥʘʧʨʦʪʠʚ ʘʚʪʦʩʘʣʦʥʘ ʂɸ-

ɿɸʌ; ʫʯʘʩʪʦʢ ˉ 6 ï ʫʯʭʦʟ (ʧʨʘʚʘʷ ʩʪʦʨʦʥʘ); ʫʯʘʩʪʦʢ ˉ 7 ï ʚʦʟʣʝ ʤʝʯʝʪʠ; ʫʯʘʩʪʦʢ ˉ 8 ï ʊɼ ʂʝʥʤʘʨʪ; ʫʯʘ-

ʩʪʦʢ ˉ 9 ï ʊɼ ʄʝʪʨʦ (ʧʨʘʚʘʷ ʩʪʦʨʦʥʘ); ʫʯʘʩʪʦʢ ˉ 10 ï ʧʦʩʣʝ ʊɼ ʄʝʪʨʦ; ʫʯʘʩʪʦʢ ˉ 11 ï ʊɼ ʄʝʪʨʦ (ʥʘʧʨʦ-

ʪʠʚ ʘʚʪʦʤʦʡʢʠ); ʫʯʘʩʪʦʢ ˉ 12 ï ʚʦʟʣʝ ʢʘʬʝ ʄʘʥʛʘʣ. 

 

ʇʳʣʴ, ʦʩʝʜʘʶʱʘʷ ʥʘ ʭʚʦʶ ʚʝʯʥʦʟʝʣʝʥʳʭ ʜʝʨʝʚʴʝʚ ʩʧʦʩʦʙʥʘ ʩʦʭʨʘʥʷʪʴʩʷ ʥʘ ʧʦʙʝʛʘʭ ʩʦʩʥʳ, ʚ ʟʘʚʠʩʠʤʦ-

ʩʪʠ ʦʪ ʯʠʩʪʦʪʳ ʚʦʟʜʫʭʘ ʠ ʧʦ ʨʘʟʥʳʤ ʜʘʥʥʳʤ, ʦʪ ʪʨʝʭ ʜʦ ʩʝʤʠ ʣʝʪ. ʆʜʥʘʢʦ ʠʤʝʥʥʦ ʤʘʣʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʣʠʩʪʴʝʚ ʠ 

ʚʝʯʥʦʟʝʣʝʥʦʩʪʴ ʜʝʣʘʝʪ ʠʭ ʫʷʟʚʠʤʳʤʠ ʢ ʨʘʟʣʠʯʥʳʤ ʟʘʛʨʷʟʥʝʥʠʷʤ ï ʭʠʤʠʯʝʩʢʠʤ ʠ ʤʝʭʘʥʠʯʝʩʢʠʤ, ʢʦʪʦʨʳʝ ʧʨʠ-

ʚʦʜʷʪ ʢ ʩʥʠʞʝʥʠʶ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʬʦʪʦʩʠʥʪʝʟʘ ʠʟ-ʟʘ ʨʘʟʨʫʰʝʥʠʷ ʭʣʦʨʦʬʠʣʣʘ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʢ ʭʣʦʨʦʟʘʤ ʠ 

ʥʝʢʨʦʟʘʤ. ɺ ʢʨʫʧʥʳʭ ʛʦʨʦʜʘʭ ʠ ʪʝʭʥʦʛʝʥʥʳʭ ʟʦʥʘʭ, ʧʨʠ ʭʨʦʥʠʯʝʩʢʦʤ ʟʘʛʨʷʟʥʝʥʠʠ ʜʠʦʢʩʠʜʦʤ ʩʝʨʳ ʦʪʤʝʯʘʝʪʩʷ 

ʩʥʠʞʝʥʠʝ ʤʘʩʩʳ ʭʚʦʠ ʥʘ 30-60 % ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʥʪʨʦʣʴʥʳʤʠ ʫʯʘʩʪʢʘʤʠ, ʘ ʪʘʢʞʝ ʧʨʝʞʜʝʚʨʝʤʝʥʥʦʝ ʝʝ ʦʧʘʜʝ-

ʥʠʝ [3]. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʘʯʝʩʪʚʘ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʧʨʠʜʦʨʦʞʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʚʲʝʟʜʥʦʡ ʘʚʪʦʤʘʛʠʩʪʨʘʣʠ 

ʅʫʨ-ʉʫʣʪʘʥ-ʂʘʨʘʛʘʥʜʘ ʚ 2019 ʛʦʜʫ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʝ ʟʘʤʝʨʳ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʥʘ ʩʦ-

ʜʝʨʞʘʥʠʝ ʦʢʩʠʜʘ ʘʟʦʪʘ (IV), ʦʢʩʠʜʘ ʩʝʨʳ (IV), ʬʦʨʤʘʣʴʜʝʛʠʜʘ, ʩʚʠʥʮʘ ʠ ʥʝʦʨʛʘʥʠʯʝʩʢʦʡ ʧʳʣʠ ʩ ʧʦʤʦʱʴʶ ʛʘʟʦ-

ʘʥʘʣʠʟʘʪʦʨʘ ɻɸʅʂ-4, ʨʝʟʫʣʴʪʘʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 3.  

 

ʊʘʙʣʠʮʘ 3  

ʈʝʟʫʣʴʪʘʪʳ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʟʘʤʝʨʦʚ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ 

ʧʨʠʜʦʨʦʞʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʚʲʝʟʜʥʦʡ ʘʚʪʦʤʘʛʠʩʪʨʘʣʠ ʅʫʨ-ʉʫʣʪʘʥ-ʂʘʨʘʛʘʥʜʘ 
ʄʝʩʪʦ ʦʪʙʦʨʘ ʧʨʦʙʳ ʅʘʠʤʝʥʦʚʘʥʠʝ ʦʧʨʝʜʝʣʷʝʤʦʛʦ ʧʦʢʘʟʘʪʝʣʷ 

  ʧʳʣʴ ʥʝʦʨʛ NO2 SO2 HCOH Pb2 +  

 ʢʦʥʮʝʥʪʨʘʮʠʠ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ, ʤʛ/ʤ3 

ʊʦʯʢʘ 1 0,038 0,0052 0,0015 1,140 0,000046 

ʊʦʯʢʘ 2 0,081 0,0033 0,0200 4,320 0,000045 

ʊʦʯʢʘ 3 0,135 0,0097 0,0100 0,001 0,000045 

ʊʦʯʢʘ 4 0,143 0,0041 0,0048 4,310 0,000046 

ʊʦʯʢʘ 5 0,139 0,0048 0,0047 - 0,000045 

ʊʦʯʢʘ 6 0,035 0,0079 0,0097 2,800 0,000046 

ʊʦʯʢʘ 7 0,050 0,0052 0,0066 3,810 0,000046 

ʊʦʯʢʘ 8 0,026 0,0025 0,0061 2,790 0,000046 

ʊʦʯʢʘ 9 0,260 0,0200 0,0059 3,250 0,000046 

ʊʦʯʢʘ 10 0,018 0,0015 0,0054 3,970 0,000046 

ʊʦʯʢʘ 11 0,180 0,0019 0,0078 9,420 0,000300 

ʊʦʯʢʘ 12 0,747 0,0017 0,0071 0,001 0,000045 

ʊʦʯʢʘ 13 0,355 0,0027 0,0069 0,050 0,000045 

ʇɼʂʤ.ʨ. ʜʣʷ ʥʘʩʝʣʝʥʥʳʭ ʤʝʩʪ 0,5 0,2 0,5 0,05 0,003 
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ʇʨʠʤʝʯʘʥʠʝ ï ʪʦʯʢʘ 1 ï ʢʘʬʝ çʍʘʥʰʘʠʤè, ʪʦʯʢʘ 2 ï ʊɼ ʄʝʪʨʦ, ʪʦʯʢʘ 3 ï ʊɼ ʂʝʥʤʘʨʪ, ʪʦʯʢʘ 4 ï ʤʝʯʝʪʴ, 

ʪʦʯʢʘ 5 ï ʤʦʩʪ 1, ʪʦʯʢʘ 6 ï ʧʦʩʝʣʦʢ ʄʠʯʫʨʠʥʦ, ʪʦʯʢʘ 7 ï ʢʘʬʝ ɾʝʪʳʩʫ, ʪʦʯʢʘ 8 ï ʧʦʩʪ çʈʫʙʝʞè, ʪʦʯʢʘ 9 ï 

ʧʦʩʪ çʈʫʙʝʞè, ʪʦʯʢʘ 10 ï ɸɿʉ ʂʘʟʤʫʥʘʡʛʘʟ, ʪʦʯʢʘ 11 ï ɸɿʉ ɸʫʨʠʢʘ, ʪʦʯʢʘ 12 ï ʜʝʪʩʢʘʷ ʙʦʣʴʥʠʮʘ ˉ 2, ʪʦʯʢʘ 

13 ï ʤʦʩʪ 2. 

 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʟʘʤʝʨʦʚ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʙʳʣʘ ʚʳʙʨʘʥʘ ʷʩʥʘʷ ʧʦʛʦʜʘ, ʜʘʚʣʝ-

ʥʠʝ ï 709-710 ʤʤ.ʨʪ.ʩʪ.; t = + 35-36 Üʉ; ʥʘʧʨʘʚʣʝʥʠʝ ʚʝʪʨʘ ï ʶʛʦ-ʟʘʧʘʜʥʦʝ; ʩʢʦʨʦʩʪʴ ʚʝʪʨʘ ï 3,1-3,2 ʤ/ʩ; ʚʣʘʞ-

ʥʦʩʪʴ ʚʦʟʜʫʭʘ ï 37-38 %. 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ 3, ʧʨʝʚʳʰʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦ ʨʘʟʦʚʳʭ ʇɼʂʤ.ʨ. ʧʦ ʬʦʨʤʘʣʴʜʝʛʠʜʫ ʦʪʤʝʯʘʝʪʩʷ ʥʘ 9 

ʪʦʯʢʘʭ ʟʘʤʝʨʘ ʚ ʧʨʝʜʝʣʘʭ 23ʇɼʂ-188ʇɼʂ. ɺ ʪʦʯʢʝ ˉ 1 ʚʦʟʣʝ ʢʘʬʝ çʍʘʥʰʘʠʤè 23ʇɼʂ, ʥʘ ʪʦʯʢʘʭ ˉ 2 (ʊɼ 

ʄʝʪʨʦ) ʠ 4 (ʤʝʯʝʪʴ) ï 86ʇɼʂ, ʚ ʪʦʯʢʝ ˉ 6 (ʧʦʩʝʣʦʢ ʄʠʯʫʨʠʥʦ) ï 56ʇɼʂ, ʥʘ ʪʦʯʢʘʭ ˉ 7 (ʢʘʬʝ ɾʝʪʳʩʫ) ʠ ˉ 8 

(ʧʦʩʪ çʈʫʙʝʞè) ï 76 ʇɼʂ. ʇʦ ʪʨʘʩʩʝ ʅʫʨ-ʉʫʣʪʘʥ-ʂʘʨʘʛʘʥʜʘ ʪʘʢʞʝ ʥʘʙʣʶʜʘʝʪʩʷ ʧʨʝʚʳʰʝʥʠʝ ʧʦ ʧʳʣʠ ʥʝʦʨʛʘʥʠ-

ʯʝʩʢʦʡ ʥʘ ʪʦʯʢʝ ˉ 12 ʚʦʟʣʝ ʜʝʪʩʢʦʡ ʙʦʣʴʥʠʮʳ ˉ 2 ï 1,5ʇɼʂ. ʇʦ ʜʨʫʛʠʤ ʟʘʛʨʷʟʥʠʪʝʣʷʤ ʦʢʩʠʜʫ ʘʟʦʪʘ (IV), ʦʢ-

ʩʠʜʫ ʩʝʨʳ (IV), ʩʚʠʥʮʫ ʧʨʝʚʳʰʝʥʠʷ ʇɼʂʤ.ʨ ʥʝ ʚʳʷʚʣʝʥʳ. 

ʇʦ ʧʦʣʫʯʝʥʥʳʤ ʜʘʥʥʳʤ ʩʣʝʜʫʝʪ, ʯʪʦ ʢʘʯʝʩʪʚʦ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʚ ʧʨʠʟʝʤʥʳʭ ʩʣʦʷʭ ʧʨʠʜʦʨʦʞʥʳʭ 

ʪʝʨʨʠʪʦʨʠʡ ʚʲʝʟʜʥʦʡ ʘʚʪʦʤʘʛʠʩʪʨʘʣʠ ʅʫʨ-ʉʫʣʪʘʥ-ʂʘʨʘʛʘʥʜʘ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʥʦʨʤʘʪʠʚʘʤ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʧʦ ʛʦʨʦʜʫ ʅʫʨ-ʉʫʣʪʘʥ ʬʫʥʢʮʠʦʥʠʨʫʶʪ ʜʝʩʷʪʴ ʩʪʘʮʠʦʥʘʨʥʳʭ ʧʦʩʪʦʚ ʥʘʙʣʶʜʝʥʠʡ 

ʟʘ ʩʦʩʪʦʷʥʠʝʤ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ [1]. ʅʘ ʚʲʝʟʜʥʳʭ ʘʚʪʦʤʘʛʠʩʪʨʘʣʷʭ, ʧʨʠʛʦʨʦʜʥʳʭ ʟʦʥʘʭ ʩʪʘʮʠʦʥʘʨʥʳʝ ʧʦ-

ʩʪʳ ʥʘʙʣʶʜʝʥʠʡ ʦʪʩʫʪʩʪʚʫʶʪ. ʉʦʛʣʘʩʥʦ ʫʪʚʝʨʞʜʝʥʥʳʤ ʥʦʨʤʘʪʠʚʘʤ ʚ ʢʨʫʧʥʳʭ ʛʦʨʦʜʘʭ ʩ ʥʘʩʝʣʝʥʠʝʤ ʙʦʣʝʝ 1 

ʤʣʥ. ʯʝʣʦʚʝʢ ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ ʩʦʩʪʦʷʥʠʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʥʝʦʙʭʦʜʠʤʦ ʫʚʝʣʠʯʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʩʪʘʮʠʦʥʘʨ-

ʥʳʭ ʧʦʩʪʦʚ ʥʘʙʣʶʜʝʥʠʡ ʠ ʨʘʩʰʠʨʠʪʴ ʧʝʨʝʯʝʥʴ ʦʧʨʝʜʝʣʷʝʤʳʭ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ. 

ʉʦʛʣʘʩʥʦ ʊʠʧʦʚʳʤ ʧʨʘʚʠʣʘʤ ʩʦʜʝʨʞʘʥʠʷ ʠ ʟʘʱʠʪʳ ʟʝʣʝʥʳʭ ʥʘʩʘʞʜʝʥʠʡ, ʧʨʘʚʠʣ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʘ ʪʝʨ-

ʨʠʪʦʨʠʡ ʛʦʨʦʜʦʚ ʠ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ʚʜʦʣʴ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛ ʥʝʦʙʭʦʜʠʤʦ ʫʩʠ-

ʣʠʪʴ ʨʘʙʦʪʳ ʧʦ ʟʘʱʠʪʥʦʤʫ ʦʟʝʣʝʥʝʥʠʶ ʧʨʠʜʦʨʦʞʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʩʝʣʠʪʝʙʥʳʭ ʟʦʥ ʠ ʦʨʛʘʥʠʟʦʚʘʪʴ ʟʘʱʠʪʥʳʝ 

ʤʥʦʛʦʨʷʜʥʳʝ ʧʦʣʦʩʳ ʠʟ ʛʘʟʦ- ʠ ʧʳʣʝʫʩʪʦʡʯʠʚʳʭ ʧʦʨʦʜ ʜʝʨʝʚʴʝʚ ʠ ʢʫʩʪʘʨʥʠʢʦʚ [3].  
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Abstract. This article presents the results of bioindication of roadside territories of the Nur-Sultan-Karaganda 

highway by shoots and buds of Scots pine ï Pinus sylvestris. Instrumental measurements of atmospheric air using the 

GANK-4 gas analyzer showed exceeding the LOC for formaldehyde at almost all measurement points within 23 MPC-

188 LOC. There is also an excess of 1.5 LOC for inorganic dust at one point. 
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ʋɼʂ 664.952 

 

ʈɸɿʈɸɹʆʊʂɸ ʈʓɹʆʆɺʆʑʅʓʍ ʂʆʃɹɸʉ ɻʆʈʗʏɽɻʆ ʂʆʇʏɽʅʀʗ 
 

 ʀ.ɺ. ɹʫʙʳʨʴ, ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʧʨʦʤʳʰʣʝʥʥʦʛʦ  

ʨʳʙʦʚʦʜʩʪʚʘ ʠ ʧʝʨʝʨʘʙʦʪʢʠ ʨʳʙʥʦʡ ʧʨʦʜʫʢʮʠʠ, 

ʇʦʣʝʩʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ (ʇʠʥʩʢ), ʈʝʩʧʫʙʣʠʢʘ ɹʝʣʘʨʫʩʴ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʜʘʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʢʦʣʙʘʩʥʦʛʦ ʠʟʜʝʣʠʷ ʠʟ ʨʳʙʳ, ʧʦʢʘʟʘʥʘ ʧʦʜʛʦʪʦʚʢʘ ʨʘʩ-

ʪʠʪʝʣʴʥʦʛʦ ʠ ʞʠʚʦʪʥʦʛʦ ʩʳʨʴʷ, ʧʨʠʚʝʜʝʥʳ ʨʝʮʝʧʪʫʨʘ ʠ ʪʝʭʥʦʣʦʛʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʦʧʠʩʘʥʠʝ ʥʝʢʦʪʦʨʳʭ ʵʪʘ-

ʧʦʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ, ʫʩʣʦʚʠʷ ʠ ʩʨʦʢʠ ʭʨʘʥʝʥʠʷ ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʝʮʝʧʪʫʨʘ, ʪʝʭʥʦʣʦʛʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʛʦʨʙʫʰʘ, ʨʳʙʦʦʚʦʱʥʘʷ ʢʦʣʙʘʩʘ, ʩʳʨʴʝ, ʪʳʢʚʘ. 

 

ʇʦʜ ʪʝʨʤʠʥʦʤ çʢʦʣʙʘʩʥʦʝ ʠʟʜʝʣʠʝè ʧʦʥʠʤʘʶʪ ʤʥʦʛʦʢʦʤʧʦʥʝʥʪʥʳʡ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʡ ʧʨʦʜʫʢʪ ʧʠʪʘ-

ʥʠʷ ʚ ʧʠʱʝʚʦʡ ʦʙʦʣʦʯʢʝ, ʠʤʝʶʱʠʡ ʚʠʜ ʙʘʪʦʥʘ, ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʦʙʨʘʙʦʪʘʥʥʳʡ ʤʝʭʘʥʠʯʝʩʢʠʤʠ ʠ ʬʠʟʠʢʦ-

ʭʠʤʠʯʝʩʢʠʤʠ ʩʧʦʩʦʙʘʤʠ, ʧʠʱʝʚʫʶ ʮʝʥʥʦʩʪʴ ʢʦʪʦʨʦʛʦ ʦʧʨʝʜʝʣʷʝʪ ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʠ ʢʘʯʝʩʪʚʝʥʥʳʡ ʭʠʤʠʯʝʩʢʠʡ 

ʩʦʩʪʘʚ ʩʳʨʴʝʚʳʭ ʢʦʤʧʦʥʝʥʪʦʚ, ʚʥʦʩʠʤʳʭ ʩʦʛʣʘʩʥʦ ʨʝʮʝʧʪʫʨʝ.  

ʆʩʥʦʚʦʡ ʨʳʙʥʳʭ ʢʦʣʙʘʩ ʷʚʣʷʝʪʩʷ ʪʦʥʢʦ- ʠʣʠ ʛʨʫʙʦʠʟʤʝʣʴʯʝʥʥʘʷ ʤʳʰʝʯʥʘʷ ʪʢʘʥʴ ʨʳʙʳ, ʧʦʣʝʟʥʦʩʪʴ ʠ 

ʚʢʫʩʦʚʳʝ ʢʘʯʝʩʪʚʘ ʢʦʪʦʨʦʡ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʟʘʚʠʩʷʪ ʦʪ ʩʦʜʝʨʞʘʥʠʷ ʧʦʣʥʦʮʝʥʥʳʭ ʙʝʣʢʦʚ, ʞʠʨʦʚ, ʤʠʥʝʨʘʣʦʚ, 

ʚʠʪʘʤʠʥʦʚ, ʵʢʩʪʨʘʢʪʠʚʥʳʭ ʘʟʦʪʠʩʪʳʭ ʩʦʝʜʠʥʝʥʠʡ, ʘ ʪʘʢʞʝ ʦʪ ʩʪʝʧʝʥʠ ʫʩʚʦʷʝʤʦʩʪʠ ʦʩʥʦʚʥʳʭ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝ-

ʱʝʩʪʚ [1]. 

ʈʘʟʨʘʙʦʪʢʘ ʨʳʙʦʦʚʦʱʥʳʭ ʢʦʣʙʘʩ ʘʢʪʫʘʣʴʥʘ, ʪʘʢ ʢʘʢ ʧʨʠ ʨʘʮʠʦʥʘʣʴʥʦʤ ʧʦʜʙʦʨʝ ʨʝʮʝʧʪʫʨʥʳʭ ʢʦʤʧʦ-

ʥʝʥʪʦʚ ʠ ʚʳʙʦʨʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝʞʠʤʦʚ ʦʙʨʘʙʦʪʢʠ ʩʳʨʴʷ, ʚʦʟʤʦʞʥʦ ʩʦʟʜʘʥʠʝ ʧʨʦʜʫʢʮʠʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ 

ʥʘʟʥʘʯʝʥʠʷ ʩ ʥʝʚʳʩʦʢʦʡ ʩʪʦʠʤʦʩʪʴʶ, ʜʦʩʪʫʧʥʦʡ ʚʩʝʤ ʩʣʦʷʤ ʥʘʩʝʣʝʥʠʷ. 

ʎʝʣʴ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ï ʨʘʟʨʘʙʦʪʢʘ ʥʘʫʯʥʦ-ʦʙʦʩʥʦʚʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʳʙʦʦʚʦʱʥʦʡ 

ʢʦʣʙʘʩʳ ʛʦʨʷʯʝʛʦ ʢʦʧʯʝʥʠʷ.  

ɼʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ, ʧʦʩʪʘʚʣʝʥʥʳʭ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ, ʚʳʧʦʣʥʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʠ ʤʠʢ-

ʨʦʙʠʦʣʦʛʠʯʝʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʷʭ ʋʆ çʇʦʣʝʩʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè, ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʣʘʙʦʨʘʪʦʨʠʠ 

ʨʳʙʦʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ʆʆʆ çʄʠʣʦʛʨʘʜʌʠʰè. 

ʅʦʚʠʟʥʘ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʥʝʪʨʘʜʠʮʠʦʥʥʦʛʦ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳ-

ʨʴʷ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʨʳʙʥʦʡ ʢʦʣʙʘʩʳ.  

ʅʘʤʠ ʙʳʣʠ ʠʩʩʣʝʜʦʚʘʥʳ ʧʠʱʝʚʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʨʘʟʣʠʯʥʦʛʦ ʩʳʨʴʷ, ʝʛʦ 

ʩʦʯʝʪʘʝʤʦʩʪʴ; ʧʨʦʚʝʜʝʥʳ ʢʦʥʪʨʦʣʴʥʳʝ ʠʩʧʳʪʘʥʠʷ ʚʣʠʷʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʠ ʨʝʞʠʤʦʚ ʦʙʨʘʙʦʪʢʠ ʥʘ ʦʨʛʘʥʦʣʝʧʪʠʯʝ-

ʩʢʠʝ, ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ, ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʘ. 

ɺ ʢʘʯʝʩʪʚʝ ʩʳʨʴʷ ʚʳʙʨʘʥʘ ʛʦʨʙʫʰʘ ʤʦʨʦʞʝʥʘʷ, ʰʧʠʢ ʩʚʠʥʦʡ, ʤʦʣʦʢʦ ʩʫʭʦʝ, ʪʳʢʚʘ, ʩʣʘʜʢʠʡ ʧʝʨʝʮ, 

ʢʨʘʭʤʘʣ ʢʘʨʪʦʬʝʣʴʥʳʡ, ʩʦʣʴ ʧʦʚʘʨʝʥʥʘʷ ʧʠʱʝʚʘʷ, ʚʦʜʘ ʧʠʪʴʝʚʘʷ, ʠʟ ʩʧʝʮʠʡ ï ʧʝʨʝʮ ʯʝʨʥʳʡ, ʢʦʨʠʘʥʜʨ, ʧʝʨʝʮ 

ʜʫʰʠʩʪʳʡ ʠ ʤʫʩʢʘʪʥʳʡ ʦʨʝʭ. 

ʉʳʨʴʝ, ʧʨʠʤʝʥʷʝʤʦʝ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʳʙʥʦʡ ʢʦʣʙʘʩʳ, ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʦ ʪʨʝʙʦʚʘʥʠʷʤ ʊʅʇɸ, ʉʘʥʇʠʅ 

ʠ ɻʅ ˉ 52 [2].  

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʥʦʨʤ ʨʘʩʭʦʜʘ ʩʳʨʴʷ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʢʦʥʪʨʦʣʴʥʳʝ ʧʨʦʨʘʙʦʪʢʠ, ʩʦʩʪʘʚʣʝʥʳ ʘʢʪʳ, ʨʘʟ-

ʨʘʙʦʪʘʥʳ ʨʝʮʝʧʪʫʨʳ ʠ ʪʝʭʥʦʣʦʛʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ. ɺ ʪʘʙʣʠʮʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʦʨʤʳ ʨʘʩʭʦʜʘ ʠʥʛʨʝʜʠʝʥʪʦʚ ʜʣʷ 

ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʨʳʙʥʦʡ ʢʦʣʙʘʩʳ ʛʦʨʷʯʝʛʦ ʢʦʧʯʝʥʠʷ ʧʦ ʦʜʥʦʡ ʠʟ ʨʝʮʝʧʪʫʨ. 

 

ʊʘʙʣʠʮʘ 

ʈʝʮʝʧʪʫʨʘ ʨʳʙʥʦʡ ʢʦʣʙʘʩʳ ʛʦʨʷʯʝʛʦ ʢʦʧʯʝʥʠʷ 
ʆʩʥʦʚʥʦʝ ʩʳʨʴʝ, ʛ/ʢʛ (ʤʘʩʩʘ ʥʝʪʪʦ) ʇʨʷʥʦʩʪʠ, ʛ/ʢʛ 

ʄʷʩʥʳʝ ʧʨʠʨʝʟʠ ʛʦʨʙʫʰʠ 882 ʇʝʨʝʮ ʯʝʨʥʳʡ 1 

ʊʳʢʚʘ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʘʷ ʩʚʝʞʘʷ 62 ʇʝʨʝʮ ʜʫʰʠʩʪʳʡ 1 

ʇʝʨʝʮ ʩʣʘʜʢʠʡ 61 ʄʫʩʢʘʪʥʳʡ ʦʨʝʭ 0,5 

ʐʧʠʢ ʥʝʩʦʣʝʥʳʡ ʩʚʠʥʦʡ 59 ʂʦʨʠʘʥʜʨ 0,03 

ʄʦʣʦʢʦ ʩʫʭʦʝ 59 ʉʦʣʴ ʧʦʚʘʨʝʥʥʘʷ ʧʠʱʝʚʘʷ 2 

ʂʨʘʭʤʘʣ ʢʘʨʪʦʬʝʣʴʥʳʡ 59   

ɺʳʭʦʜ ʛʦʪʦʚʦʛʦ ʠʟʜʝʣʠʷ 1000   

                                                           
É ɹʫʙʳʨʴ ʀ.ɺ. / Bubyr I.V., 2020 
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ʅʘ ʨʠʩʫʥʢʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʳʙʦʦʚʦʱʥʦʡ ʢʦʣʙʘʩʳ ʧʦ ʪʨʘʜʠʮʠʦʥʥʦʡ 

(ʘ) ʠ ʨʘʟʨʘʙʦʪʘʥʥʦʡ (ʙ) ʪʝʭʥʦʣʦʛʠʠ.  

 

 
 

ʈʠʩʫʥʦʢ. ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʳʙʦʦʚʦʱʥʦʡ ʢʦʣʙʘʩʳ (ʘ, ʙ) 

 

ʆʩʦʙʝʥʥʦʩʪʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ. ʇʦʩʣʝ ʨʘʟʤʦʨʘʞʠʚʘʥʠʷ ʠ ʨʘʟʜʝʣʢʠ ʨʳʙʳ ʥʘ ʬʠʣʝ, ʦʩʪʘʚʰʠ-

ʝʩʷ ʧʦʟʚʦʥʦʯʥʠʢ ʩ ʨʝʙʝʨʥʳʤʠ ʢʦʩʪʷʤʠ ʠ ʤʳʰʝʯʥʦʡ ʪʢʘʥʴʶ (ʭʨʝʙʪʳ) ʥʘʧʨʘʚʣʷʶʪ ʥʘ ʧʦʩʦʣ ʩʦʣʝʚʳʤ ʨʘʩʪʚʦʨʦʤ, 

ʧʣʦʪʥʦʩʪʴʶ 1,1 ʛ/ʩʤ3 ʚ ʪʝʯʝʥʠʝ 15 ʤʠʥʫʪ, ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʥʝ ʚʳʰʝ 10 Áʉ ʠ ʩʦʦʪʥʦʰʝʥʠʠ ʨʘʩʪʚʦʨʘ ʠ ʭʨʝʙʪʦʚ 

1:1. ɿʘʪʝʤ ʦʪʜʝʣʷʶʪ ʤʷʢʦʪʴ ʛʦʨʙʫʰʠ ʦʪ ʢʦʩʪʝʡ ʠ ʠʟʤʝʣʴʯʘʶʪ ʥʘ ʚʦʣʯʢʝ ʩ ʜʠʘʤʝʪʨʦʤ ʨʝʰʝʪʢʠ 2-3 ʤʤ. 

ʆʯʠʱʝʥʥʳʡ ʰʧʠʢ, ʥʘʨʝʟʘʶʪ ʥʘ ʧʣʘʩʪʠʥʢʠ ʰʠʨʠʥʦʡ 120 ʤʤ ʠ ʜʣʠʥʦʡ 200 ʤʤ ʠ ʪʘʢʞʝ ʧʦʜʚʝʨʛʘʶʪ ʠʟ-

ʤʝʣʴʯʝʥʠʶ, ʧʦʩʣʝ ʯʝʛʦ ʥʘʧʨʘʚʣʷʶʪ ʚ ʬʘʨʰʝʤʝʰʘʣʢʫ ʜʣʷ ʩʦʩʪʘʚʣʝʥʠʷ ʢʦʣʙʘʩʥʦʡ ʩʤʝʩʠ. 

ʊʳʢʚʫ, ʩʣʘʜʢʠʡ ʧʝʨʝʮ ʧʦʩʣʝ ʧʝʨʚʠʯʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʜʧʝʢʘʶʪ ʠ ʧʦʜʩʫʰʠʚʘʶʪ, ʫ ʧʝʨʮʘ ʩʥʠʤʘʶʪ ʢʦʞʠ-

ʮʫ, ʟʘʪʝʤ ʦʭʣʘʞʜʘʶʪ ʠ ʤʝʣʢʦ ʨʫʙʷʪ.  

ʉʫʭʠʝ ʢʦʤʧʦʥʝʥʪʳ ʧʨʦʩʝʠʚʘʶʪ ʥʘ ʩʠʪʘʭ ʩ ʜʠʘʤʝʪʨʦʤ ʦʪʚʝʨʩʪʠʡ 1-2 ʤʤ.  

ʇʦʜʛʦʪʦʚʣʝʥʥʳʝ ʨʝʮʝʧʪʫʨʥʳʝ ʠʥʛʨʝʜʠʝʥʪʳ ʚʥʦʩʷʪ ʚ ʬʘʨʰʝʤʝʰʘʣʢʫ ʚ ʩʣʝʜʫʶʱʝʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ: 

ʨʳʙʥʳʡ ʬʘʨʰ ï ʧʨʷʥʦʩʪʠ ï ʩʫʭʦʝ ʤʦʣʦʢʦ ï ʢʨʘʭʤʘʣ ï ʦʚʦʱʠ ï ʰʧʠʢ. ʇʦʩʣʝ ʚʥʝʩʝʥʠʷ ʢʘʞʜʦʛʦ ʢʦʤʧʦʥʝʥʪʘ 

ʬʘʨʰ ʧʝʨʝʤʝʰʠʚʘʶʪ ʚ ʪʝʯʝʥʠʝ ʤʠʥʫʪʳ. ʆʢʦʥʯʘʥʠʝ ʧʨʦʮʝʩʩʘ ʦʧʨʝʜʝʣʷʶʪ ʧʦ ʨʠʩʫʥʢʫ ʬʘʨʰʝʚʦʡ ʤʘʩʩʳ ï ʢʦʤ-

ʧʦʥʝʥʪʳ ʜʦʣʞʥʳ ʙʳʪʴ ʦʜʥʦʨʦʜʥʳʤʠ ʧʦ ʚʝʣʠʯʠʥʝ ʠ ʨʘʚʥʦʤʝʨʥʦ ʧʝʨʝʤʝʰʝʥʳ. ʇʦʩʣʝ ʬʦʨʤʦʚʢʠ ʧʦʣʫʬʘʙʨʠʢʘʪʘ 

ʠ ʦʩʘʜʢʠ (3-4 ʯʘʩʘ), ʝʛʦ ʧʦʜʚʝʨʛʘʶʪ ʧʨʦʚʘʨʢʝ (20-30 ʤʠʥʫʪ ʧʨʠ 110-120 Üʉ) ʠ ʢʦʧʯʝʥʠʶ ʛʫʩʪʳʤ ʜʳʤʦʤ (15-20 
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ʤʠʥʫʪ ʧʨʠ 110-115 Üʉ), ʦʭʣʘʞʜʘʶʪ ʠ ʫʧʘʢʦʚʳʚʘʶʪ. ʉʨʦʢ ʛʦʜʥʦʩʪʠ ʢʦʣʙʘʩʳ ʨʳʙʦʦʚʦʱʥʦʡ ʛʦʨʷʯʝʛʦ ʢʦʧʯʝʥʠʷ 

ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʭʨʘʥʝʥʠʷ ʦʪ 2 ʜʦ -2 Üʉ ï 72 ʯʘʩʘ ʩ ʜʘʪʳ ʠʟʛʦʪʦʚʣʝʥʠʷ. 

ʂʘʯʝʩʪʚʦ ʛʦʪʦʚʦʛʦ ʠʟʜʝʣʠʷ ʧʦʜʪʚʝʨʞʜʝʥʦ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʝʛʫʩʪʘʮʠʦʥʥʦʡ ʦʮʝʥʢʠ ʠ ʩʦʩʪʘʚʣʷʣʦ 94 ʙʘʣʣʘ 

ʧʦ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʰʢʘʣʝ ʩ ʫʯʝʪʦʤ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʚʝʩʦʤʦʩʪʠ ʜʣʷ ʦʮʝʥʠʚʘʝʤʳʭ ʧʦʢʘʟʘʪʝʣʝʡ. 

ʇʦʣʥʦʝ ʦʧʠʩʘʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʊʀ ʠ ʊʋ ʥʘ ʜʘʥʥʫʶ ʧʨʦʜʫʢʮʠʶ. 
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ʋɼʂ 662.621 

 

ʊɽʄʇɽʈɸʊʋʈʅʓʁ ʈɽɾʀʄ ʀ ʊɽʇʃʆʇɽʈɽɼɸʏɸ ʏɽʈɽɿ ʉʊɽʅʓ 

ʊʈʆʄɹɸ ɺ ʇɸʉʉʀɺʅʓʍ ʉʀʉʊɽʄɸʍ ʉʆʃʅɽʏʅʆɻʆ ʆʊʆʇʃɽʅʀʗ 
 

 ʂ.ɸ. ʉʘʤʠʝʚ1, ʕ.ʊ. ɾʫʨʘʝʚ2, ʍ.ʍ. ʀʙʨʘʛʠʤʦʚ3 

1, 2 ʌʠʟʠʢʦ-ʪʝʭʥʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ ʅʇʆ ʌʠʟʠʢʘ-ʉʦʣʥʮʝ ɸʅ ʈʋʟ (ʊʘʰʢʝʥʪ),  
3 ʊʘʰʢʝʥʪʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʀʩʣʘʤʘ ʂʘʨʠʤʦʚʘ, ʋʟʙʝʢʠʩʪʘʥ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʨʠʚʝʜʝʥʳ ʨʘʩʯʝʪʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦ ʪʝʤʧʝʨʘʪʫʨʥʦʤʫ ʨʝʞʠʤʫ ʠ 

ʪʝʧʣʦʧʝʨʝʜʘʯʠ ʩʪʝʥʳ ʊʨʦʤʙʘ ʚ ʧʘʩʩʠʚʥʳʭ ʩʠʩʪʝʤʘʭ ʩʦʣʥʝʯʥʦʛʦ ʦʪʦʧʣʝʥʠʷ. ʈʘʟʨʘʙʦʪʘʥʘ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ 

ʤʦʜʝʣʴ ʥʝʩʪʘʮʠʦʥʘʨʥʦʡ ʪʝʧʣʦʧʝʨʝʜʘʯʠ ʩʪʝʥʳ ʊʨʦʤʙʘ ʠ ʧʨʦʚʝʜʝʥʘ ʧʨʦʚʝʨʢʘ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ 

ʩʦʧʦʩʪʘʚʣʝʥʠʝʤ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ. ʈʘʩʯʝʪʳ ʧʨʦʚʝʜʝʥʳ ʜʣʷ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʡ ʋʟʙʝʢʠʩʪʘʥʘ 

(ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʛʦʨʦʜʘ ʊʘʰʢʝʥʪʘ ʟʘ ʷʥʚʘʨʴ ʤʝʩʷʮ). ʈʘʩʩʤʦʪʨʝʥʳ ʪʨʠ ʚʘʨʠʘʥʪʘ ʥʘʨʫʞʥʦʡ ʩʪʝʥʳ. 

ʉʦʧʦʩʪʘʚʣʝʥʳ ʦʧʨʝʜʝʣʝʥʥʳʝ ʚʭʦʜʷʱʠʝ ʠ ʠʩʭʦʜʷʱʠʝ ʪʝʧʣʦʚʳʝ ʧʦʪʦʢʠ ʚ ʪʨʝʭ ʚʘʨʠʘʥʪʘʭ. ʂʘʢ ʧʦʢʘʟʳʚʘʶʪ 

ʨʝʟʫʣʴʪʘʪʳ ʚ ʚʘʨʠʘʥʪʝ ʚ ʪʝʧʣʦʚʳʝ ʧʦʪʝʨʠ ʚ ʜʚʘ ʨʘʟʘ ʤʝʥʴʰʝ ʯʝʤ ʦʩʪʘʣʴʥʳʭ ʚʘʨʠʘʥʪʘʭ ʠ ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʘ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʘʩʩʠʚʥʳʝ ʩʠʩʪʝʤʳ ʩʦʣʥʝʯʥʦʛʦ ʦʪʦʧʣʝʥʠʷ, ʩʪʝʥʘ ʊʨʦʤʙʘ, ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʨʝʞʠʤ, 

ʉʦʣʥʝʯʥʘʷ ʵʥʝʨʛʠʷ. 

 

ʆʩʥʦʚʥʳʝ ʫʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ 

ʃʘʪʠʥʩʢʠʝ ʙʫʢʚʳ: 

cʚ ï ʫʜʝʣʴʥʘʷ ʪʝʧʣʦʝʤʢʦʩʪʴ, ɼʞ/(ʢʛÁʉ); 

j- ʤʘʩʩʦʚʳʡ ʨʘʩʭʦʜ ʚʦʟʜʫʭʘ, ʢʛ/(ʤ2 Āʯ); 

H ï ʚʳʩʦʪʘ ʩʚʝʪʦʧʨʦʟʨʘʯʥʦʛʦ ʦʛʨʘʞʜʝʥʠʷ, ʤ; 

h ï ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʥʚʝʢʪʠʚʥʦʛʦ ʪʝʧʣʦʦʙʤʝʥʘ, 

ɺʪ/(ʤ2Áʉ); 

qʧʘʜ ï ʧʦʚʝʨʭʥʦʩʪʥʘʷ ʧʣʦʪʥʦʩʪʴ ʧʦʪʦʢʘ ʧʘʜʘʶʱʝʛʦ 

ʩʫʤʤʘʨʥʦʛʦ ʩʦʣʥʝʯʥʦʛʦ ʠʟʣʫʯʝʥʠʷ, ɺʪ/ʤ2; 

m ï ʤʘʩʩʘ, ʢʛ; 

Nu ï ʯʠʩʣʦ ʅʫʩʩʝʣʴʪʘ; 

Pr ï ʯʠʩʣʦ ʇʨʘʥʜʪʣʷ; 

Re ï ʯʠʩʣʦ ʈʝʡʥʦʣʜʩʘ; 

T ï ʪʝʤʧʝʨʘʪʫʨʘ, Áʂ; 

t ï ʪʝʤʧʝʨʘʪʫʨʘ, Áʉ; 

W ï ʰʠʨʠʥʘ ʩʚʝʪʦʧʨʦʟʨʘʯʥʦʛʦ ʦʛʨʘʞʜʝʥʠʷ, ʤ; 

U ï ʢʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʧʝʨʝʜʘʯʠ, ɺʪ/(ʤ2Áʉ); 

UL ï ʩʫʤʤʘʨʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʧʝʨʝʜʘʯʠ ʦʪ  

ʩʚʝʪʦʧʨʦʟʨʘʯʥʦʛʦ ʦʛʨʘʞʜʝʥʠʷ, ɺʪ/(ʤ2Áʉ); 

ɻʨʝʯʝʩʢʠʝ ʙʫʢʚʳ: 

a ï ʵʬʬʝʢʪʠʚʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʧʦʛʣʦʱʝʥʠʷ; 

d ï ʪʦʣʱʠʥʘ, ʤ; 

t- ʵʬʬʝʢʪʠʚʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʦʧʫʩʢʘʥʠʷ; ʚʨʝʤʷ, ʩ; 

e ï ʩʪʝʧʝʥʴ ʯʝʨʥʦʪʳ; 

x ï ʢʦʵʬʬʠʮʠʝʥʪ ʤʝʩʪʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ; 

r ï ʧʣʦʪʥʦʩʪʴ, ʢʛ/ʤ3; 

J- ʩʢʦʨʦʩʪʴ, ʤ/ʩ; 

l ï ʢʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ, ɺʪ/(ʤĀÁʉ); 

s ï ʧʦʩʪʦʷʥʥʘʷ ʉʪʝʬʘʥʘ-ɹʦʣʴʮʤʘʥʘ. 

ʀʥʜʝʢʩʳ: 

ʚʥ ï ʚʥʫʪʨʝʥʥʠʡ; ʚʭ ï ʚʭʦʜ; ʚʳʭ ï ʚʳʭʦʜ;  

ʠ ï ʠʟʣʫʯʝʥʠʝ; ʂ ï ʚʥʫʪʨʠʢʦʤʥʘʪʥʳʡ ʚʦʟʜʫʭ;  

ʢ ï ʢʦʥʚʝʢʮʠʷ; ʥ ï ʥʝʙʦʩʚʦʜʘ; ʥʨ ï ʥʘʨʫʞʥʳʡ;  

ʦ ï ʦʢʨʫʞʘʶʱʘʷ ʩʨʝʜʘ; ʧ ï ʚʦʟʜʫʰʥʳʡ ʧʦʪʦʢ;  

ʩ ï ʩʪʝʢʣʦ; ʩʨ ï ʩʨʝʜʥʠʡ; ʩʪ ï ʩʪʝʥʘ. 

 

ɺʚʝʜʝʥʠʝ 

ʉʪʝʥʘ ʊʨʦʤʙʘ ʚ ʦʩʥʦʚʥʦʤ ʩʦʩʪʦʠʪʩʷ ʠʟ ʤʘʩʩʠʚʥʦʡ ʩʪʝʥʳ (ʟʘʯʝʨʥʝʥʥʦʡ ʩ ʥʘʨʫʞʥʦʡ ʩʪʦʨʦʥʳ) ʠ ʩʚʝʪʦ-

ʧʨʦʟʨʘʯʥʦʛʦ ʦʛʨʘʞʜʝʥʠʝʷ. ʀʥʦʛʜʘ ʥʘ ʥʠʞʥʝʡ ʠ ʚʝʨʭʥʝʡ ʯʘʩʪʷʭ ʩʪʝʥʳ ʠʤʝʝʪʩʷ ʦʪʚʝʨʩʪʠʝ ʠ ʯʝʨʝʟ ʵʪʠ ʦʪʚʝʨʩʪʠʷ 

ʤʦʞʥʦ ʫʧʨʘʚʣʷʪʴ ʚʦʟʜʫʰʥʳʤ ʧʦʪʦʢʦʤ ʚ ʨʘʟʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ. ʊʘʢʠʝ ʩʠʩʪʝʤʳ ʚʧʝʨʚʳʝ ʧʨʝʜʣʦʞʝʥʳ ʚ 1881 ʛʦʜʫ 

ʕʜʚʘʨʜʦʤ ʄʦʨʩʦʤ, ʧʦʪʦʤ ʵʪʘ ʩʠʩʪʝʤʘ ʙʳʣʘ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʘ ʌʝʣʠʢʩʦʤ ʊʨʦʤʙʦʤ [9].  

ʊʝʧʣʦʚʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʪʝʥʳ ʊʨʦʤʙʘ ʠʩʩʣʝʜʦʚʘʥʳ ʠ ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ [7]. 

ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʪʝʧʣʦʚʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʪʝʥʳ ʊʨʦʤʙʘ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʨʘʟʨʘʙʦʪʘʣʠ ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ ʤʦʜʝʣʴ, 

ʘʣʛʦʨʠʪʤ ʨʘʩʯʝʪʘ ʠ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʘ ʪʘʢʞʝ ʦʮʝʥʝʥʦ ʚʣʠʷʥʠʝ ʢ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ 

ʜʘʥʥʳʭ, ʫʨʦʚʝʥʴ ʠʟʦʣʷʮʠʠ, ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʨʘʟʤʝʨʳ ʩʪʝʥʳ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʘʢʠʭ ʩʠʩʪʝʤ ʚ ʞʠʣʳʭ 

ʟʜʘʥʠʷʭ [1, 3, 6].  

ʆʧʠʩʘʥʠʷ ʠʩʩʣʝʜʫʝʤʦʛʦ ʦʙʲʝʢʪʘ 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʠʩʩʣʝʜʦʚʘʥʳ ʪʨʠ ʚʘʨʠʘʥʪʘ ʥʘʨʫʞʥʳʭ ʩʪʝʥ ʧʘʩʩʠʚʥʳʭ ʩʠʩʪʝʤ (ʨʠʩ. 1): ʚʘʨʠʘʥʪ ʘ ï ʢʠʨ-

ʧʠʯʥʘʷ ʢʣʘʜʢʘ (ʩʦ ʰʪʫʢʘʪʫʨʢʦʡ ʦʙʱʝʡ ʪʦʣʱʠʥʦʡ 39,5 ʩʤ); ʚʘʨʠʘʥʪ ʙ ï ʢʠʨʧʠʯʥʘʷ ʢʣʘʜʢʘ ʩ ʜʚʫʭʩʣʦʡʥʳʤ ʩʚʝʪʦ-

ʧʨʦʟʨʘʯʥʳʤ ʦʛʨʘʞʜʝʥʠʝʤ; ʚʘʨʠʘʥʪ ʚ ï ʢʠʨʧʠʯʥʘʷ ʢʣʘʜʢʘ ʩ ʜʚʫʭʩʣʦʡʥʳʤ ʩʚʝʪʦʧʨʦʟʨʘʯʥʳʤ ʦʛʨʘʞʜʝʥʠʝʤ ʠ ʚʝʥ-

ʪʠʣʠʨʫʝʤʳʤ ʚʦʟʜʫʰʥʳʤ ʧʨʦʩʣʦʡʢʦʡ.  

 

                                                           
É ʉʘʤʠʝʚ ʂ.ɸ., ɾʫʨʘʝʚ ʕ.ʊ., ʀʙʨʘʛʠʤʦʚ ʍ.ʍ. / Samiev K.A., Zhuraev E.T., Ibragimov Kh.Kh., 2020 
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ʘ) 

 

ʙ) 

 

ʚ) 

 

ʈʠʩ. 1. ʇʨʠʥʮʠʧʠʘʣʴʥʳʝ ʩʭʝʤʳ ʶʞʥʦʡ ʩʪʝʥʳ ʟʜʘʥʠʝ ʩ ʧʘʩʩʠʚʥʦʡ ʩʠʩʪʝʤʦʡ ʩʦʣʥʝʯʥʦʛʦ ʦʪʦʧʣʝʥʠʷ 

 

ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ 

ɼʣʷ ʩʦʟʜʘʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʟʘʧʠʩʘʥʳ ʫʨʘʚʥʝʥʠʷ ʪʝʧʣʦʚʦʛʦ ʙʘʣʘʥʩʘ ʜʣʷ ʢʘʞʜʦʛʦ ʵʣʝʤʝʥʪʘ ʠʩ-

ʩʣʝʜʫʝʤʦʛʦ ʦʙʲʝʢʪʘ. 

ɼʣʷ ʚʘʨʠʘʥʪʘ ʘ: 

- ʜʣʷ ʥʘʨʫʞʥʦʡ ʯʘʩʪʠ ʩʪʝʥʳ 

 

( ) ( ) ( ) ʧʘʜʰʥʨoʩʩʪʠʥʨocʥʨʢʥʨiʩʨ

ʩʪ

ʩʪ

ʰ

ʰʥʨ

ʰʰ qtthtthtt
ʭʭd

dt
ʭc a

ll

t
r +-+-+-ö

ö

÷

õ

æ
æ

ç

å

D

Ö
+

D
=D --

-

1.1..

1

2
,            (1) 

 

- ʜʣʷ ʩʨʝʜʥʠʭ ʯʘʩʪʝʡ ʩʪʝʥʳ 
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- ʜʣʷ ʚʥʫʪʨʝʥʥʝʡ ʯʘʩʪʠ ʩʪʝʥʳ 
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ʊʝʧʣʦʬʠʟʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʥʦʛʦʩʣʦʡʥʦʡ ʩʪʝʥʳ ʦʧʨʝʜʝʣʷʶʪʩʷ ʩʦʛʣʘʩʥʦ [1, 3]. 

ɼʣʷ ʚʘʨʠʘʥʪʘ ʙ: 

- ʜʣʷ ʥʘʨʫʞʥʦʡ ʯʘʩʪʠ ʩʪʝʥʳ 

 

( ) ( ) ( ) ʧʘʜʰʥʨʩʩʩʪʠʥʨccʩʪʢʥʨiʩʨ
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- ʜʣʷ ʩʨʝʜʥʝʡ ʠ ʚʥʫʪʨʝʥʥʝʡ ʯʘʩʪʠ ʤʘʩʩʠʚʥʦʡ ʩʪʝʥʳ ʦʧʨʝʜʝʣʷʶʪʩʷ ʢʘʢ ʫʨʘʚʥʝʥʠʷ (2) ʠ (3).  

- ʜʣʷ ʧʝʨʚʦʛʦ ʦʙʳʯʥʦʛʦ ʩʣʦʷ ʩʚʝʪʦʧʨʦʟʨʘʯʥʦʛʦ ʦʛʨʘʞʜʝʥʠʷ  

 

( ) ( ) ( ) ( ) ʧʘʜʩʩʩʩʩʩʩʠʩʩʩʩʩʢʩcʪʩcʪʩʢʩʥʨʩʩʪʩʠ

ʩ

ʩʩ qFttFhttFhttFhttFh
d

dt
cm 1112121.12121.111.111.
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11 a
t

+-+-+-+-= ---- ,     (6) 

 

- ʜʣʷ ʚʪʦʨʦʛʦ ʦʙʳʯʥʦʛʦ ʩʣʦʷ ʩʚʝʪʦʧʨʦʟʨʘʯʥʦʛʦ ʦʛʨʘʞʜʝʥʠʷ 
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( ) ( ) ( ) ( ) .22222.222.21212.21212.
2

22 ʧʘʜʩʩʩʥʩʥʩʠʩʦʩʦʩʢʩʩʩʩʩʢʩʩʩʩʩʠ
ʩ

ʩʩ qFttFhttFhttFhttFh
d

dt
cm a

t
+-+-+-+-= ----        (7) 

 

ɼʣʷ ʚʘʨʠʘʥʪʘ ʚ: 

- ʜʣʷ ʥʘʨʫʞʥʦʡ ʯʘʩʪʠ ʩʪʝʥʳ 
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- ʜʣʷ ʩʨʝʜʥʝʡ ʠ ʚʥʫʪʨʝʥʥʝʡ ʯʘʩʪʠ ʤʘʩʩʠʚʥʦʡ ʩʪʝʥʳ ʦʧʨʝʜʝʣʷʶʪʩʷ ʢʘʢ ʫʨʘʚʥʝʥʠʷ (2) ʠ (3).  

- ʜʣʷ ʧʝʨʚʦʛʦ ʦʙʳʯʥʦʛʦ ʩʣʦʷ ʩʚʝʪʦʧʨʦʟʨʘʯʥʦʛʦ ʦʛʨʘʞʜʝʥʠʷ ʚ ʚʝʥʪʠʣʷʮʠʦʥʥʦʤ ʨʝʞʠʤʝ 

 

( ) ( ) ( ) ( ) ʧʘʜʩʩʩʩʩʩʩʠʩʩʩʩʩʢʩʧʩʧʩʢʩʩʪʩʩʪʩʠ
ʩ
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d

dt
cm 1112121.12121.111.111.

1
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- ʜʣʷ ʚʪʦʨʦʛʦ ʦʙʳʯʥʦʛʦ ʩʣʦʷ ʩʚʝʪʦʧʨʦʟʨʘʯʥʦʛʦ ʦʛʨʘʞʜʝʥʠʷ 

 

( ) ( ) ( ) ( ) ʧʘʜʩʩʩʥʩʥʩʠʩʦʩʦʩʢʩʩʩʩʩʢʩʩʩʩʩʠ
ʩ

ʩʩ qFttFhttFhttFhttFh
d

dt
cm 22222.222.21212.21212.

2
22 a
t

+-+-+-+-= ----
              (10) 

 

- ʜʣʷ ʚʦʟʜʫʰʥʦʛʦ ʧʦʪʦʢʘ ʚ ʚʝʥʪʠʣʠʨʫʝʤʦʡ ʧʨʦʩʣʦʡʢʝ 
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ʈʝʰʘʷ ʫʨʘʚʥʝʥʠʷ (11) ʧʦʣʫʯʠʤ ʩʣʝʜʫʶʱʠʝ [1]  
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ʫʩʪʘʥʦʚʠʚʰʘʷʩʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʰʥʦʡ ʧʨʦʩʣʦʡʢʠ.  

ʉʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʰʥʦʛʦ ʧʦʪʦʢʘ ʠ ʤʘʩʩʦʚʳʡ ʨʘʩʭʦʜ ʚʦʟʜʫʭʘ ʦʧʨʝʜʝʣʷʶʪʩʷ ʤʝʪʦʜʠʢʦʡ, ʧʨʠʚʝ-

ʜʝʥʥʦʡ ʚ [1].  

ɺʳʙʦʨ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʪʝʧʣʦʦʙʤʝʥʘ 

ʂʦʵʬʬʠʮʠʝʥʪʳ ʪʝʧʣʦʦʙʤʝʥʘ ʠʟʣʫʯʝʥʠʝʤ ʠ ʢʦʥʚʝʢʮʠʝʡ ʤʝʞʜʫ ʵʣʝʤʝʥʪʘʤʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʩʠʩʪʝʤʳ 

ʦʧʨʝʜʝʣʷʶʪʩʷ ʫʨʘʚʥʝʥʠʷʤʠ, ʧʨʠʚʝʜʝʥʥʳʤʠ ʚ [4, 5, 8, 10]. 

 

ʄʝʪʦʜʠʢʘ ʨʘʩʯʝʪʘ 

ɼʣʷ ʨʝʰʝʥʠʷ ʚʳʰʝ ʫʢʘʟʘʥʥʳʭ ʩʠʩʪʝʤ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ ʥʘʤʠ ʠʩʧʦʣʴʟʦʚʘʥʦ ʢʦʥʝʯʥʦ-

ʨʘʟʥʦʩʪʥʳʝ ʩʭʝʤʳ (ʯʠʩʣʝʥʥʳʝ ʤʝʪʦʜʳ). ʇʦʣʫʯʝʥʥʳʝ ʩʠʩʪʝʤʳ ʘʣʛʝʙʨʘʠʯʝʩʢʠʭ ʫʨʘʚʥʝʥʠʡ ʨʝʰʝʥʳ ʠʪʝʨʘʮʠʦʥ-

ʥʳʤʠ ʤʝʪʦʜʘʤʠ. 

ɺ ʢʘʯʝʩʪʚʝ ʛʨʘʥʠʯʥʦʛʦ ʫʩʣʦʚʠʷ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʘʥʥʳʝ, ʧʨʠʚʝʜʝʥʥʳʝ ʥʘ ʨʠʩ. 2.  

ɻʝʦʤʝʪʨʠʯʝʩʢʠʝ ʠ ʪʝʧʣʦʪʝʭʥʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʩʪʝʥʳ ʊʨʦʤʙʘ ʧʨʠʚʝʜʝʥ ʚ [2]. 

ʈʝʟʫʣʴʪʘʪʳ 

ʆʩʥʦʚʥʳʝ ʨʘʩʯʝʪʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩ. 4-5. ʂʘʢ ʧʦʢʘʟʳʚʘʶʪ ʨʝʟʫʣʴʪʘʪʳ, ʪʝʤʧʝʨʘʪʫʨʘ 

ʥʘʨʫʞʥʦʡ ʠ ʚʥʫʪʨʝʥʥʝʡ ʯʘʩʪʠ ʶʞʥʦʡ ʩʪʝʥʳ ʚ ʚʘʨʠʘʥʪʝ ʙ ʚʳʰʝ, ʯʝʤ ʦʩʪʘʣʴʥʳʭ ʚʘʨʠʘʥʪʦʚ, ʘ ʚʘʨʠʘʥʪʝ ʚ ʚʳʰʝ, 

ʯʝʤ ʚ ʚʘʨʠʘʥʪʝ ʘ.  
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ʈʠʩ. 2. ʉʫʪʦʯʥʳʝ ʠʟʤʝʥʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ ʠ ʧʘʜʘʶʱʘʷ ʩʦʣʥʝʯʥʘʷ ʨʘʜʠʘʮʠʷ ʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ (ʟʘ ʷʥʚʘʨʴ ʤʝʩʷʮ, ʛ. ʊʘʰʢʝʥʪ) 

 

ʈʠʩ. 3. ʉʫʪʦʯʥʳʝ ʠʟʤʝʥʝʥʠʷ 

ʪʝʤʧʝʨʘʪʫʨʳ ʥʘʨʫʞʥʦʡ ʯʘʩʪʠ ʩʪʝʥʳ 
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ʈʠʩ. 4. ʉʫʪʦʯʥʳʝ ʠʟʤʝʥʝʥʠʷ 

ʪʝʤʧʝʨʘʪʫʨʳ ʚʥʫʪʨʝʥʥʝʡ ʯʘʩʪʠ ʩʪʝʥʳ 

ʈʠʩ. 5. ʉʫʪʦʯʥʳʝ ʠʟʤʝʥʝʥʠʷ ʪʝʧʣʦʚʳʭ ʧʦʪʝʨʴ 

ʚʥʫʪʨʝʥʥʝʡ ʯʘʩʪʠ ʩʪʝʥʳ ʠ ʧʦʩʪʫʧʘʶʱʝʡ 

ʪʝʧʣʦʚʦʡ ʧʦʪʦʢ ʯʝʨʝʟ ʦʪʚʝʨʩʪʠʝ 

 

ʅʦ ʪʝʧʣʦʚʳʝ ʧʦʪʝʨʠ ʚ ʚʘʨʠʘʥʪʝ ʘ, ʙʦʣʴʰʝ ʯʝʤ ʚ ʦʩʪʘʣʴʥʳʭ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 5 ʦʢʦʣʦ 13.5 ɺʪ/ʤ2. 

ʆʪʥʦʩʠʪʝʣʴʥʦ ʥʠʟʢʠʝ ʪʝʧʣʦʚʳʝ ʧʦʪʝʨʠ ʚ ʚʘʨʠʘʥʪʘʭ ʙ (ʦʢʦʣʦ 4.5 ɺʪ/ʤ2) ʠ ʚ (ʦʢʦʣʦ 5 ɺʪ/ʤ2) ʦʙʲʷʩʥʷʶʪʩʷ ʩ ʪʝʤ, 

ʯʪʦ ʚ ʵʪʠʭ ʚʘʨʠʘʥʪʘʭ ʥʘʨʫʞʥʦʡ ʯʘʩʪʠ ʩʪʝʥʳ ʨʘʟʤʝʱʝʥʘ ʜʚʫʭʩʣʦʡʥʳʝ ʩʚʝʪʦʧʨʦʟʨʘʯʥʳʝ ʦʛʨʘʞʜʝʥʠʷ. ʕʪʠ ʦʛʨʘʞ-

ʜʝʥʠʷ ʚ ʩʫʪʦʯʥʦʤ ʪʝʧʣʦʚʦʤ ʙʘʣʘʥʩʝ ʬʫʥʢʮʠʦʥʠʨʫʶʪ ʢʘʢ ʪʝʧʣʦʠʟʦʣʷʮʠʷ. ʂʘʢ ʧʦʢʘʟʳʚʘʶʪ ʨʝʟʫʣʴʪʘʪʳ, ʚ ʚʘʨʠʘʥ-

ʪʝ ʚ ʪʝʧʣʦʚʳʝ ʧʦʪʝʨʠ ʚʳʰʝ, ʯʝʤ ʚ ʚʘʨʠʘʥʪʝ ʙ. ʅʦ ʚ ʚʘʨʠʘʥʪʝ ʚ ʪʝʧʣʦʚʳʝ ʧʦʪʝʨʠ ʠʤʝʝʪ ʥʝʩʢʦʣʴʢʦ ʠʥʦʡ ʭʘʨʘʢʪʝʨ, 

ʪ. ʝ. ʯʘʩʪʴ ʪʝʧʣʦ ʧʝʨʝʜʘʥʥʦʡ ʦʪ ʚʥʫʪʨʠʢʦʤʥʘʪʥʦʛʦ ʚʦʟʜʫʭʘ ʢ ʚʥʫʪʨʝʥʥʝʡ ʯʘʩʪʠ ʩʪʝʥʳ ʚʦʟʚʨʘʱʘʝʪʩʷ ʩ ʚʦʟʜʫʰ-

ʥʳʤʠ ʧʦʪʦʢʘʤʠ. ʄʘʢʩʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʘ ʥʘ ʚʳʭʦʜʝ ʚ ʚʝʨʭʥʝʝ ʦʪʚʝʨʩʪʠʝ ʜʦʩʪʠʛʘʶʪ ʜʦ 35 

ɺʪ/ʤ2.  

ɺʳʚʦʜʳ 

ʂʘʢ ʧʦʢʘʟʳʚʘʶʪ ʨʝʟʫʣʴʪʘʪʳ, ʠʩʧʦʣʴʟʫʷ ʩʪʝʥʳ ʊʨʦʤʙʘ ʚ ʧʘʩʩʠʚʥʳʭ ʩʠʩʪʝʤʘʭ ʩʦʣʥʝʯʥʦʛʦ ʦʪʦʧʣʝʥʠʷ 

ʤʦʞʥʦ ʘʢʢʫʤʫʣʠʨʦʚʘʪʴ ʠ ʨʝʛʫʣʠʨʦʚʘʪʴ ʪʝʧʣʦʚʳʝ ʵʥʝʨʛʠʠ.  

ʀʩʧʦʣʴʟʫʷ ʩʦʟʜʘʥʥʫʶ ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ ʤʦʜʝʣʴ, ʠʟʤʝʥʷʷ ʪʝʧʣʦʪʝʭʥʠʯʝʩʢʠʝ, ʦʧʪʠʯʝʩʢʠʝ ʠ ʛʝʦʤʝʪʨʠʯʝ-

ʩʢʠʝ ʜʘʥʥʳʝ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʦʧʪʠʤʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʩʪʝʥʳ.  

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʪʝʥʳ ʊʨʦʤʙʘ ʚ ʶʞʥʦʡ ʩʪʝʥʝ ʧʘʩʩʠʚʥʳʭ ʩʠʩʪʝʤʘʭ ʩʦʣʥʝʯʥʦʛʦ ʦʪʦʧʣʝʥʠʷ ʚ ʢʣʠʤʘʪʠʯʝ-

ʩʢʠʭ ʫʩʣʦʚʠʷʭ ʋʟʙʝʢʠʩʪʘʥʘ ʧʨʠʚʝʜʝʪ ʢ ʫʤʝʥʴʰʝʥʠʶ ʪʝʧʣʦʚʳʭ ʧʦʪʝʨʴ ʚ ʩʨʝʜʥʝʤ ʜʚʘ ʨʘʟʘ. 
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TEMPERATURE AND HEAT TRANSFER THROUGH  

THE TROMBE WALLS IN PASSIVE SOLAR HEATING SYSTEMS  
 

K.A. Samiev1, E.T. Zhuraev2, Kh.Kh. Ibragimov 3 

1, 2 Physical-Technical Institute of SPA "Physics-Sun" Uzbekistan Academy of Sciences (Tashkent),  
3 Tashkent state technical University Named after Islam Karimov, Uzbekistan 

 

Abstract. This paper presents calculated results on the temperature regime and heat transfer of the Trombe 

wall in passive solar heating systems. A mathematical model of non-stationary heat transfer of the Trombe wall was 

developed and the mathematical model was checked by comparing analytical solutions. Calculations were made for the 

climatic conditions of Uzbekistan (geographical data of the city of Tashkent for the month of January). Three options of 

an external wall are considered. Certain incoming and outgoing heat flows are compared in three variants. As the re-

sults show, the heat loss in the variant ʚ is two times less than in the other variants, and it is possible to regulate the 

heat flow. 

Keywords: passive solar heating systems, Trombe wall, temperature regime, Solar energy. 
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ʂʃɸʉʉʀʌʀʂɸʎʀʗ ʇʈʆɻʈɸʄʄʀʈʋɽʄʓʍ 

ʃʆɻʀʏɽʉʂʀʍ ʂʆʅʊʈʆʃʃɽʈʆɺ ʀ ʆʉʅʆɺʅʓɽ ʂʈʀʊɽʈʀʀ ʀʍ ɺʓɹʆʈɸ 
 

 ɼ.ɸ. ʉʥʝʛʠʨʝʚ, ʩʪʫʜʝʥʪ ʧʦ ʧʨʦʛʨʘʤʤʝ ʤʘʛʠʩʪʨʘʪʫʨʳ ʵʣʝʢʪʨʦʧʨʠʚʦʜ ʠ ʘʚʪʦʤʘʪʠʢʘ 

ʋʣʴʷʥʦʚʩʢʠʡ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʊʝʭʥʠʯʝʩʢʠʡ ʋʥʠʚʝʨʩʠʪʝʪ, ʈʦʩʩʠʷ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʦ ʚʩʝʤ ʤʠʨʝ ʚʩʸ ʯʘʱʝ ʚ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʯʝ-

ʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ (ʉɸʋ), ʦʩʥʦʚʦʡ ʢʦʪʦʨʳʭ, ʟʘʯʘʩʪʫʶ, ʩʪʘʥʦʚʷʪʩʷ ʧʨʦʛʨʘʤʤʠʨʫʝʤʳ ʣʦʛʠʯʝʩʢʠʝ ʢʦʥʪʨʦʣʣʝʨʳ 

(ʇʃʂ). ʀʭ ʚʳʙʦʨ ʯʘʱʝ ʚʩʝʛʦ ʥʝʦʯʝʚʠʜʝʥ, ʚʚʠʜʫ ʩʣʦʞʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʩʫ, ʘʚʪʦʤʘʪʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ, ʥʘʜʸʞʥʦʩʪʴ, ʨʝʟʝʨʚʠʨʦʚʘʥʠʝ. 

 

ʉʣʦʚʦ "ʢʦʥʪʨʦʣʣʝʨ" ʧʨʦʠʟʦʰʣʦ ʦʪ ʘʥʛʣʠʡʩʢʦʛʦ "control" (ʫʧʨʘʚʣʝʥʠʝ), ʘ ʥʝ ʦʪ ʨʫʩʩʢʦʛʦ "ʢʦʥʪʨʦʣʴ" 

(ʫʯʝʪ, ʧʨʦʚʝʨʢʘ). ʂʦʥʪʨʦʣʣʝʨʦʤ ʚ ʩʠʩʪʝʤʘʭ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʥʘʟʳʚʘʶʪ ʫʩʪʨʦʡʩʪʚʦ, ʚʳʧʦʣʥʷʶʱʝʝ ʫʧʨʘʚʣʝʥʠʝ 

ʬʠʟʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ ʧʦ ʟʘʧʠʩʘʥʥʦʤʫ ʚ ʥʝʛʦ ʘʣʛʦʨʠʪʤʫ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʥʬʦʨʤʘʮʠʠ, ʧʦʣʫʯʘʝʤʦʡ ʦʪ 

ʜʘʪʯʠʢʦʚ ʠ ʚʳʚʦʜʠʤʦʡ ʚ ʠʩʧʦʣʥʠʪʝʣʴʥʳʝ ʫʩʪʨʦʡʩʪʚʘ. 

ɾʝʩʪʢʠʝ ʦʛʨʘʥʠʯʝʥʠʷ ʥʘ ʩʪʦʠʤʦʩʪʴ ʠ ʦʛʨʦʤʥʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʮʝʣʝʡ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʠʚʝʣʠ ʢ ʥʝʚʦʟ-

ʤʦʞʥʦʩʪʠ ʩʦʟʜʘʥʠʷ ʫʥʠʚʝʨʩʘʣʴʥʦʛʦ ʇʃʂ, ʢʘʢ ʵʪʦ ʩʣʫʯʠʣʦʩʴ ʩ ʦʬʠʩʥʳʤʠ ʢʦʤʧʴʶʪʝʨʘʤʠ. ʆʙʣʘʩʪʴ ʘʚʪʦʤʘʪʠʟʘ-

ʮʠʠ ʚʳʜʚʠʛʘʝʪ ʤʥʦʞʝʩʪʚʦ ʟʘʜʘʯ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʦʪʦʨʳʤʠ ʨʘʟʚʠʚʘʝʪʩʷ ʠ ʨʳʥʦʢ, ʩʦʜʝʨʞʘʱʠʡ ʩʦʪʥʠ ʥʝʧʦʭʦ-

ʞʠʭ ʜʨʫʛ ʥʘ ʜʨʫʛʘ ʢʦʥʪʨʦʣʣʝʨʦʚ, ʨʘʟʣʠʯʘʶʱʠʭʩʷ ʜʝʩʷʪʢʘʤʠ ʧʘʨʘʤʝʪʨʦʚ. ʂʘʞʜʳʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴ ʚʳʧʫʩʢʘʝʪ 

ʥʝʩʢʦʣʴʢʦ ʪʠʧʦʚ ʇʃʂ ʨʘʟʥʦʡ ʤʦʱʥʦʩʪʠ ʠ ʩʪʦʠʤʦʩʪʠ, ʯʪʦʙʳ ʫʚʝʣʠʯʠʪʴ ʧʨʠʙʳʣʴ ʟʘ ʩʯʝʪ ʩʝʛʤʝʥʪʠʨʦʚʘʥʠʷ ʨʳʥ-

ʢʘ. 

 

ɺʳʙʦʨ ʦʧʪʠʤʘʣʴʥʦʛʦ ʜʣʷ ʢʦʥʢʨʝʪʥʦʡ ʟʘʜʘʯʠ ʢʦʥʪʨʦʣʣʝʨʘ ʦʩʥʦʚʳʚʘʝʪʩʷ ʦʙʳʯʥʦ ʥʘ ʩʦʦʪʚʝʪʩʪʚʠʠ ʬʫʥʢ-

ʮʠʦʥʘʣʴʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʢʦʥʪʨʦʣʣʝʨʘ ʨʝʰʘʝʤʦʡ ʟʘʜʘʯʝ ʧʨʠ ʫʩʣʦʚʠʠ ʤʠʥʠʤʘʣʴʥʦʡ ʝʛʦ ʩʪʦʠʤʦʩʪʠ. ʋʯʠʪʳʚʘ-

ʶʪʩʷ ʪʘʢʞʝ ʜʨʫʛʠʝ ʚʘʞʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ (ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʜʠʘʧʘʟʦʥ, ʥʘʜʝʞʥʦʩʪʴ, ʙʨʝʥʜ ʠʟʛʦʪʦʚʠʪʝʣʷ, ʥʘʣʠʯʠʝ 

ʨʘʟʨʝʰʝʥʠʡ ʈʦʩʪʝʭʥʘʜʟʦʨʘ, ʩʝʨʪʠʬʠʢʘʪʦʚ ʠ ʪ. ʧ.). 

ʂʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʧʨʦʛʨʘʤʤʠʨʫʝʤʳʝ ʣʦʛʠʯʝʩʢʠʝ ʢʦʥʪʨʦʣʣʝʨʳ (ʇʃʂ) ʤʦʞʥʦ ʧʦ ʩʣʝʜʫʶʱʠʤ ʢʨʠʪʝʨʠ-

ʷʤ: 

- ʢʦʣʠʯʝʩʪʚʦ ʢʘʥʘʣʦʚ ʚʚʦʜʘ/ʚʳʚʦʜʘ; 

- ʨʘʩʧʦʣʦʞʝʥʠʝ ʤʦʜʫʣʝʡ ʚʚʦʜʘ/ʚʳʚʦʜʘ; 

- ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʥʘʟʥʘʯʝʥʠʝ; 

- ʩʧʦʩʦʙ ʢʨʝʧʣʝʥʠʷ; 

- ʠʩʧʦʣʴʟʫʝʤʳʝ ʷʟʳʢʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. 

ʇʦ ʢʦʣʠʯʝʩʪʚʫ ʢʘʥʘʣʦʚ ʚʚʦʜʘ/ʚʳʚʦʜʘ ʇʃʂ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʩʣʝʜʫʶʱʠʝ ʢʣʘʩʩʳ: 

- ʥʘʥʦ ʢʦʥʪʨʦʣʣʝʨʳ (ʯʘʩʪʦ ʩ ʚʩʪʨʦʝʥʥʳʤʠ ʬʫʥʢʮʠʷʤʠ), ʠʤʝʶʱʠʝ ʜʦ 16 ʚʭʦʜʦʚ/ʚʳʭʦʜʦʚ; 

- ʤʘʣʳʝ ʢʦʥʪʨʦʣʣʝʨʳ, ʨʘʩʩʯʠʪʘʥʥʳʝ ʥʘ 16-100 ʚʭʦʜʦʚ/ʚʳʭʦʜʦʚ; 

- ʩʨʝʜʥʠʝ ʢʦʥʪʨʦʣʣʝʨʳ, ʨʘʩʩʯʠʪʘʥʥʳʝ ʧʨʠʤʝʨʥʦ ʥʘ 100-300 ʚʭʦʜʦʚ/ʚʳʭʦʜʦʚ; 

- ʙʦʣʴʰʠʝ ʢʦʥʪʨʦʣʣʝʨʳ, ʨʘʩʩʯʠʪʘʥʥʳʝ ʧʨʠʤʝʨʥʦ ʥʘ 300-2000 ʚʭʦʜʦʚ/ʚʳʭʦʜʦʚ; 

- ʩʚʝʨʭʙʦʣʴʰʠʝ ʢʦʥʪʨʦʣʣʝʨʳ, ʠʤʝʶʱʠʝ ʧʨʠʤʝʨʥʦ ʦʪ 2000 ʠ ʙʦʣʝʝ ʚʭʦʜʦʚ/ʚʳʭʦʜʦʚ. 

ʇʦ ʨʘʩʧʦʣʦʞʝʥʠʶ ʤʦʜʫʣʝʡ ʚʚʦʜʘ/ʚʳʚʦʜʘ ʇʃʂ ʨʘʟʣʠʯʘʶʪʩʷ ʥʘ: 

- ʤʦʥʦʙʣʦʯʥʳʝ ï ʚ ʢʦʪʦʨʳʭ ʫʩʪʨʦʡʩʪʚʦ ʚʚʦʜʘ/ʚʳʚʦʜʘ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʦʪʜʝʣʝʥʦ ʦʪ ʢʦʥʪʨʦʣʣʝʨʘ ʠʣʠ 

ʟʘʤʝʥʝʥʦ ʥʘ ʜʨʫʛʦʝ. ʂʦʥʩʪʨʫʢʪʠʚʥʦ ʢʦʥʪʨʦʣʣʝʨ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʦʥʦʙʣʦʢ ʩ ʫʩʪʨʦʡʩʪʚʘʤʠ ʚʚʦʜʘ/ʚʳʚʦʜʘ. 

ʂʘʢ ʧʨʘʚʠʣʦ ʪʘʢʠʝ ʢʦʥʪʨʦʣʣʝʨʳ ʦʙʣʘʜʘʶʪ ʥʝʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦ ʢʘʥʘʣʦʚ ʚʚʦʜʘ/ʚʳʚʦʜʘ ʩʠʛʥʘʣʦʚ ʠ ʠʤʝʶʪ 

ʥʝʙʦʣʴʰʫʶ ʚʳʯʠʩʣʠʪʝʣʴʥʫʶ ʤʦʱʥʦʩʪʴ. 

- ʤʦʜʫʣʴʥʳʝ ï ʩʦʩʪʦʷʱʠʝ ʠʟ ʦʙʱʝʡ ʢʦʨʟʠʥʳ (ʰʘʩʩʠ), ʚ ʢʦʪʦʨʦʡ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʤʦʜʫʣʴ ʮʝʥʪʨʘʣʴʥʦʛʦ 

ʧʨʦʮʝʩʩʦʨʘ ʠ ʩʤʝʥʥʳʝ ʤʦʜʫʣʠ ʚʚʦʜʘ/ʚʳʚʦʜʘ. ʉʦʩʪʘʚ ʤʦʜʫʣʝʡ ʚʳʙʠʨʘʝʪʩʷ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʨʝʰʘʝʤʦʡ ʟʘʜʘʯʠ. ʊʠʧʦʚʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʣʦʪʦʚ ʜʣʷ ʩʤʝʥʥʳʭ ʤʦʜʫʣʝʡ ï ʦʪ 8 ʜʦ 32. ɺʪʦʨʦʡ ʚʘʨʠʘʥʪ ʤʦʜʫʣʴʥʦʛʦ 

ʠʩʧʦʣʥʝʥʠʷ, ʵʪʦ ʫʩʪʘʥʦʚʢʘ ʤʦʜʫʣʷ ʟʘ ʤʦʜʫʣʝʤ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʧʝʮʠʘʣʴʥʳʭ ʰʠʥʥʳʭ ʩʦʝʜʠʥʠʪʝʣʝʡ ʠʣʠ 

ʤʦʜʫʣʝʡ ʨʘʩʰʠʨʝʥʠʷ. ɺ ʵʪʦʤ ʚʘʨʠʘʥʪʝ ʦʙʱʘʷ ʢʦʨʟʠʥʘ ʦʪʩʫʪʩʪʚʫʝʪ ʠ ʢʦʣʠʯʝʩʪʚʦ ʤʦʜʫʣʝʡ ʚ ʦʜʥʦʡ ʩʪʦʡʢʝ ʤʦʞʝʪ 

ʙʳʪʴ ʛʦʨʘʟʜʦ ʙʦʣʴʰʠʤ ʠ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʮʝʥʪʨʘʣʴʥʦʛʦ ʧʨʦʮʝʩʩʦʨʘ; 

- ʨʘʩʧʨʝʜʝʣʝʥʥʳʝ (ʩ ʫʜʘʣʝʥʥʳʤʠ ʤʦʜʫʣʷʤʠ ʚʚʦʜʘ/ʚʳʚʦʜʘ) ï ʚ ʢʦʪʦʨʳʭ ʤʦʜʫʣʠ ʚʚʦʜʘ/ʚʳʚʦʜʘ 

ʚʳʧʦʣʥʝʥʳ ʚ ʦʪʜʝʣʴʥʳʭ ʢʦʨʧʫʩʘʭ, ʩʦʝʜʠʥʷʶʪʩʷ ʩ ʤʦʜʫʣʝʤ ʢʦʥʪʨʦʣʣʝʨʘ ʧʦ ʩʝʪʠ (ʦʙʳʯʥʦ ʥʘ ʦʩʥʦʚʝ ʠʥʪʝʨʬʝʡʩʘ 

RS-485) ʠ ʤʦʛʫʪ ʙʳʪʴ ʨʘʩʧʦʣʦʞʝʥʳ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʜʦ 1,2 ʢʤ ʦʪ ʧʨʦʮʝʩʩʦʨʥʦʛʦ ʤʦʜʫʣʷ. ʀʩʧʦʣʴʟʫʝʤʳʡ ʪʠʧ ʩʝʪʠ 

ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʛʦ ʦʙʤʝʥʘ ʮʝʥʪʨʘʣʴʥʦʛʦ ʧʨʦʮʝʩʩʦʨʘ ʠ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʤʦʜʫʣʝʡ 

ʚʚʦʜʘ/ʚʳʚʦʜʘ ʟʘʚʠʩʠʪ ʦʪ ʥʝʦʙʭʦʜʠʤʦʡ ʩʢʦʨʦʩʪʠ ʦʙʥʦʚʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʦʩʪʦʷʥʠʠ ʦʙʲʝʢʪʘ ʘʚʪʦʤʘʪʠʟʘʮʠʠ, ʘ 

ʯʘɦʝ ʚʩʝʛʦ ʦʪ ʧʨʦʠʟʚʦʜʠʪʝʣʷ ʇʃʂ. 
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ISSN 2311-2158. The Way of Science. 2020. ˉ 9 (79). 

 

 

34 

 

ʇʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦʤʫ ʥʘʟʥʘʯʝʥʠʶ ʇʃʂ ʜʝʣʷʪʩʷ ʥʘ ʩʣʝʜʫʶʱʠʝ ʪʠʧʳ: 

- ʫʥʠʚʝʨʩʘʣʴʥʳʝ ʦʙʱʝʧʨʦʤʳʰʣʝʥʥʳʝ ʇʃʂ; 

- ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ ʇʃʂ; 

- ʇʀɼ-ʢʦʥʪʨʦʣʣʝʨʳ; 

- ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʇʃʂ (ʫʧʨʘʚʣʝʥʠʝ ʨʦʙʦʪʘʤʠ, ʫʧʨʘʚʣʝʥʠʝ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʝʤ ʠ ʧʝʨʝʤʝʱʝʥʠʝʤ, 
ʜʨ.). 

ʇʦ ʩʧʦʩʦʙʫ ʢʨʝʧʣʝʥʠʷ ʠ ʢʦʥʩʪʨʫʢʪʠʚʥʦʤʫ ʠʩʧʦʣʥʝʥʠʶ ʧʨʦʤʳʰʣʝʥʥʳʝ ʢʦʥʪʨʦʣʣʝʨʳ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ 

ʥʘ: 

- ʇʘʥʝʣʴʥʳʝ ï ʤʦʥʪʘʞ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʣʠʮʝʚʦʡ ʧʘʥʝʣʠ ʰʢʘʬʘ(ʱʠʪʘ); 

- DIN-ʨʝʝʯʥʳʝ ð ʤʦʥʪʘʞ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚʥʫʪʨʠ ʰʢʘʬʘ(ʱʠʪʘ) ʥʘ DIN-ʨʝʡʢʫ; 

- ʉʪʦʝʯʥʳʝ ï ʤʦʥʪʘʞ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʩʪʦʡʢʝ; 

- ɹʝʩʢʦʨʧʫʩʥʳʝ ï ʧʨʠʤʝʥʷʝʪʩʷ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʆɽʄ (Original Equipment 

Manufacturer) ʚ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʠʩʧʦʣʥʝʥʠʷʭ. 

ʀʪʘʢ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʧʨʠʚʝʜʝʥʥʳʭ ʢʨʠʪʝʨʠʝʚ ʧʦʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʙʦʨʘ ʥʝʦʙʭʦʜʠʤʦʛʦ ʇʃʂ. ʊʘʢ-

ʞʝ, ʠʩʭʦʜʷ ʠʟ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ, ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʦʤʳʰʣʝʥʥʳʝ ʢʦʥʪʨʦʣʣʝʨʳ ʤʦʛʫʪ ʩʦʜʝʨ-

ʞʘʪʴ ʚʚʦʜ-ʚʳʚʦʜ ʠʣʠ ʞʝ ʙʳʪʴ ʙʝʟ ʥʝʛʦ. ʇʨʠʤʝʨʦʤ ʢʦʥʪʨʦʣʣʝʨʘ ʙʝʟ ʤʦʜʫʣʝʡ ʚʚʦʜʘ-ʚʳʚʦʜʘ, ʥʘʧʨʠʤʝʨ, ʷʚʣʷʝʪʩʷ 

ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʡ ʢʦʥʪʨʦʣʣʝʨ, ʢʦʪʦʨʳʡ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʬʫʥʢʮʠʠ ʤʝʞʩʝʪʝʚʦʛʦ ʰʣʶʟʘ, ʠʣʠ 

ʧʨʠʤʝʨ ʢʦʥʪʨʦʣʣʝʨʘ, ʢʦʪʦʨʳʡ ʦʩʫʱʝʩʪʚʣʷʝʪ ʩʙʦʨ ʜʘʥʥʳʭ ʩ ʧʨʦʤʳʰʣʝʥʥʳʭ ʢʦʥʪʨʦʣʣʝʨʦʚ ʦʪʜʝʣʴʥʳʭ ʘʛʨʝʛʘʪʦʚ 

ʫʨʦʚʥʷ ɸʉʋ ʊʇ.  
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Abstract. Currently, all over the world, automatic control systems (ACS) are increasingly used, which are of-

ten based on programmable logic controllers (PLCs). Their choice is often not obvious, due to the complicated classifi-

cation. 
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Abstract. The existing organization of complex projects and their management is considered from the point of 

view of taking into account the structural parameters of systems as objects of creation and development in project solu-

tions. The models of organization and management of complex projects on the example of infocommunication infra-

structures are analyzed. Additional procedures and models are proposed for taking into account the dynamics of the 

structural parameters of systems in the organization of complex project management in order to minimize risks in the 

implementation of multi-scenario strategies. 

Keywords: complex projects, structural-parametric synthesis, multi-scenario management strategies. 

 

Introduction. The existing practice of implementing regional and sectoral portfolios of projects, which are re-

lated to infrastructure, is characterized by the need to create and apply special information and analytical systems for 

coordination and management, primarily of their interdependent results. 

For example, in St. Petersburg, about 70 state information systems [1] have been registered and are in opera-

tion, which provide control and monitoring of the implementation of state programs, projects, contracts (hereinafter ï 

projects), and at the level of the city's information and analytical system ï their overall consolidated coordination and 

management. The list of projects includes, in particular, projects for the development of transport systems, public utili-

ties infrastructure systems, energy and energy saving, which are based on infrastructure systems ï complex systems, 

subsystems of which may be in mutual penetration (diffusion) both through infrastructure elements (subsystems) in the 

creation and development of systems, and emergency characteristics based on the results of activities (works) of various 

complex projects. 

In this study, "complex project" means a project of creation, development and improvement of information and 

telecommunication infrastructure, which is a complex system with expansion properties, different subsystems (ele-

ments) and heterogeneous links, different degree of probability diffusion innovative structural penetration of subsystem 

elements at the stages of a complex project. 

The problem of managing complex projects at the level of the city's information and analytical system is exac-

erbated by the increasing degree of diffusion of structural penetration of various projects and significant risks of the 

feasibility of planned activities (works) and the lack of developed (implemented) mechanisms for multi-scenario (multi-

scenario) project management strategies. 

Despite the fact, there is still room for improvement in the diagnosis of measures (works), e.g. in terms of de-

termining deviations from the basic plan, in the works of Anshin V.M., Bogdanov V.V., Ilyin V.V., Tsarkov I.N.; opti-

mization of control points using the example of operational control of software development ï in the works of Avdoshin 

S.M., Lipaev V.V., Maron M.A. [2]; situational management ï in the works of Borodin V.A., Vrum V., Gorshenin V., 

Gilbert L., Eatton F., Pospelov D.G., Klykov Yu.I., Mitchell T., Rosenberg I.N., Fidler F., House R., Hersley P., Tsvet-

kov V. Ya., Tsyganov V.V., Shishkin G.B. and others [16]. To a large extent, the results are of a technical or analytical 

nature and do not provide a practical toolkit for using multi-scenario strategies to manage the structural parameters of 

systems of diffusion complex projects with high risks of implementation of projects by place and time. 

 

Models for organizing and managing complex projects 

The essence of the organization of complex projects can be illustrated by the creation (development) of a tele-

communications system (TCS). A "telecommunications system" is understood to be a complex organisational and tech-

nical system as a set of technical objects, organisational measures and subjects of information interaction implementing 

processes consisting of connection processes, transfer processes and access processes.  

The results of the analysis of studies in this area show that TCS are considered to be the main elements of the 

architectural construction of TCS: 

ï transport subsystem consisting of: a transport communication network, access networks and subscriber 

networks of TCS; 

ï TCS management subsystem;  

ï subsystem of complex security of TCS; 

ï subsystem of all-round TCS provision. 

The full cycle of TCS creation and development projects includes stages of development (modernization)  

                                                           
É Frolova K.A., Shestakov A.V. / ʌʨʦʣʦʚʘ ʂ.ɸ., ʐʝʩʪʘʢʦʚ ɸ.ɺ., 2020 
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of technical means complexes (based on various methods, for example [14]), their validation (both at the level of indi-

vidual means [9] and subsystems as a whole), design of subsystems and the system as a whole, deployment and build-

up of TCS components on a unified methodological basis of a step-by-step process. 

The conceptual model of organizing complex projects using targeted program methods based on the develop-

ment of a fragment of the network (experimental area) of the TCS includes the following activities: 

ï strategic planning of TCS and network fragment; 

ï development (modernization) of platform solutions for TCS elements, their verification and validation, in-

cluding on a network fragment; 

ï development of a regulatory and technical base; 

ï training of the personnel of the telecommunications operator TCS; 

ï deployment of a fragment of the network and expansion to the planned TCS. 

The methodological approach to the creation (development) of a telecommunications system based on a TCS 

fragment in terms of "evolutionary modeling" and essentially "telecommunications genotype" is described in [8]. The 

term "telecommunication system genotype" is defined as a specially allocated communication infrastructure in an exist-

ing telecommunication system for the purposes of its evolutionary development on new technologies and system solu-

tions, which has functional parametric similarity and heredity with the original. The graph model of the system, its phe-

notype and methods of graph sparification which allow obtaining semples (smaller graphs), which are isomorphic in 

relation to the original graph of the phenotype, are used to determine the given degree of similarity of the "fragment" 

with the original [4-5].  

As a result of the source column's sparification, a compressive sequence of geosemples (subgraphs) is formed, 

which not only represents the structure of the TCS genotype, but also its mutations at subsequent stages of telecommu-

nications system modernization (development). 

Changing the conditions for solving the task of forming a TCS fragment based on the structural and parametric 

construction of the TCS phenotype by introducing new equipment, devices and facilities implementing new (promising) 

information and telecommunication technologies into the telecommunications system will entail changes in the tech-

nical capabilities and characteristics of the system and the phenotype, and as a result ï the genotype of the telecommu-

nications system. 

The scientific basis for studying the structure of TCS, which is a set of communication nodes for various pur-

poses and the lines connecting them in their mutual location, is based on the positions of the theory of sets and graphs. 

With their application, the TCS model can be presented as a multi-polar network, which can be described [4-5, 8, 12] by 

a simple weighted, non-oriented communication graph: 

 

),,( 0000 UEVG = . 
(

(1) 

 

In the graph:
),,( 0000 UEVG =

: 0V
 ï multiple peaks corresponding to the communication nodes, 

NV =0 ; 0E
 ï multiple ribs corresponding to TCS transmission lines, with number of ribs 

ME =0 ; 0U
 ï 

weight function on the ribs. 

Multiple peaks 
{}ivV =0 , where 

Ni ,1=
 of graph 

),,( 0000 UEVG =
, corresponding to the TCS 

node base is presented as a combination of the following subsets: 

 

76543210 VVVVVVVVVVV ASSDTC ÇÇÇÇÇÇ=++=
, 

(

(2) 

 

where 
{ }111 ,1, NivV i ==

 ï multiple trunk communication nodes with coordinates 
{ }ii yx 11 ,

, 1,1 Ni =
, hat 

are determined by their purpose in the transport network of the TCS and presented in passports of trunk communication 

nodes in the database of the geoinformation system; 

{ }222 ,1, NivV i ==
 ï multiple communication operator nodes providing lease of digital flows, coordinates 

{ }ii yx 22 ,
, 2,1 Ni =

 of which are determined by their placement in the structure of SMTS nd are presented in the 

passports of communication operators' nodes in the database of the geoinformation system; 

{ }333 ,1, NivV i ==
 ï multiple regional communication hubs in regional transport networks, with coordinates 
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{ }ii yx 33 ,
, 3,1 Ni =

, which are determined by their purpose in the SRTS and presented in the passports of the re-

gional nodes in the database of the geoinformation system; 

{ }444 ,1, NivV i ==
 ï multiple access nodes providing access to the resource to trunk and regional commu-

nication nodes, the coordinates 
{ }ii yx 44 ,

, 4,1 Ni=
 of which are determined by their purpose in the structures of 

SMTS, SRTS and are presented in the access node passports in the database of the geoinformation system; 

{ }555 ,1, NivV i ==
 ï multiple communication nodes for corporate users, with coordinates 

{ }ii yx 55 ,
, 

5,1 Ni =
, which are determined by their purpose in the structure of the TCS and presented in the passports of com-

munication centers of the geoinformation system; 

{ }666 ,1, NivV i ==
 ï multiple switching points, with coordinates 

{ }ii yx 66 ,
, 6,1 Ni =

, which are de-

termined by their purpose and are presented and presented in communication nodes' passports in database of the geoin-

formation system; 

{ }777 ,1, NivV i ==
 ï multiple sets of terminal equipment with coordinates 

{ }ii yx 77 ,
, 7,1 Ni =

, 

which are determined by their purpose and presented in the passports of the communication hubs in database of the 

geoinformation system. 

Multiple ribs 0E
, appropriate column on a linear basis 

),,( 0000 UEVG =
, represents a multitude of 

transmission lines of the transport network, access networks and TCS subscriber networks: 

 

{} jiNjilE ij ¸== ,,1,,0
, 

(

(3) 

 

Each rib 0El ij Í  of the TCS column is assigned the value of a non-negative material weight function: 

 

jiNjivvuU ji ¸== ,,1,)},,({
, 

(

(4) 

 

where 
),( ji vvu

 ï the weight of the rib between the tops i
v

 and 
jv

. For the peaks iv
 and 

jv
, unrelated to the 

rib, is entitled
¤=),( ji vvu

. This 
),( ji vvu

 may include rib length and/or capacity, cost and/or duration of rib 

construction, etc. 

Coordination and metric information on TCS communication nodes should be stored in their passports in data-

base of the geoinformation system. 

The passports of TCS communication facilities shall include the following geospatial data: 

ï coordinates of the location of communication objects in the section "General information about a commu-

nication object" with the attached "Communication object location diagram"; 

ï a cable georeferencing diagram of the communication object with indication of the length of georeferencing 

lines in kilometres and data with characteristics of georeferencing lines; 

ï plans for the main communication object and its elements; 

ï a cable duct diagram of the communication object and other data. 

TCS geomodel data from databases describing its elements 000 ,, UEV
 is used to "overlay" electronic 

(digital) maps.  

The algorithmic model for managing a complex TCS creation (development) project is shown in figure 1.  

The models of procedures for structural parametric synthesis of TCS and TCS fragments are presented in gen-

eral [12, 17]. At the same time, the technical level of system solutions for the construction of TCS and its subsystems, 

implemented complexes of hardware and software can be determined using methodological support based on qualifica-

tion methods, for example, in [13, 15, 18]. 
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Justification of the stages of modernization of the existing TCS

Clarification (formation) of the TCS structure for its development 

stage - full -scale TCS

Description of TCS structure as a column G0(V0, E0, U0).

 

Genotype structure formation as a graph (i-step)

Deployment of the genotype

Verification and validation of the genotype, promising 

technologies, methods and unified platform solutions to be used

Processing of experimental genotype data, selection of technologies 

and unified platform solutions for use in existing TCS

Development of recommendations (plans) for the introduction of 

genotype technologies, methods, genetics management, which have 

been verified and validated in the existing TCS

Assessment of the quality of the existing TCS fragment of the next 

stage of modernisation, built using the genotype.

Introduction into the existing TCS of technologies, methods and 

genotype management that have been verified and validated at the 

next stage of modernisation.
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Fig 1. Algorithmic model for managing 

a complex project creation (development) of TCS 

 

The range of goals and objectives of the final TCS and the TCS phenotype will be matched by an ensemble of 

solutions for subsets of genotypes and samples that characterise the evolutionary system phenotype stage. 

Creation of telecommunications genotypes involves the following problems [8]: 

ï justification of the stage-by-stage modernization of telecommunications using solutions of genotypes; 

ï substantiation of functional parametric similarity of the genotype to the original TCS; 

ï organization and conduct of experimental research and processing of experimental data on telecom geno-

types;  

ï mutation (translation) of telecommunications genotype solutions into system solutions for building TCS; 

ï assessing the operational and technical level of TCS built using telecommunications genotypes. 

In order to create a genotype, it is proposed to solve the problem of decomposition of the current TCS  
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by approximating the full-scale TCS image graph of a larger dimension with a smaller dimension graph of the full-scale 

TCS, minimizing the error that arises due to approximation of the original graph. 

The formalized representation of TCS in the form of a geomodel in the environment of a geoinformation sys-

tem (in the form of a graph 
),,( 0000 UEVG =

 describing its elements 000 ,, UEV
 in the passports of com-

munication objects) makes it possible to give a model of genotype formation and ensuring the evolutionary develop-

ment of TCS.  

According to this model, the evolution of TCS can be represented as a multi-layered model 
mp ,...,1=

 

structure in which the structure of the p-layer is identified with the structure-parameter structure of the existing TCS at 

the p-stage of its modernization. 

The structure of the TCS corresponding to the first (
1=p

) stage of the modernization represents its geno-

type, while the corresponding (
mp=

) stage of the modernization will be a full-scale TCS. 

In doing so, p-layers are formed: 

ï at the creation of the TCS genotype ï based on the transformation of the structural and parametric construc-

tion of the TCS of the subsequent (
1+p

) stage of modernization; 

ï when modernizing the TCS using the genotype ï on the basis of reconstruction of the structural and para-

metrical construction of the TCS fragment of the previous (
1-p

) stage of modernization. 

Structural layers of the TCS belong to the class of hereditary systems (systems with the property of heredity 

"upwards") ï objects that combine the features of the original ï full -scale TCS. 

Each structural layer p (
mp ,...,1=

) is described by a geomodel (TCS graph model 

),,( pppp UEVG
and passports of its elements

),,( ppp UEV
), stored in the geoinformation system data-

base. 

The initial graph 
),,( 0000 UEVG

, describing the image of the existing TCS of the modernization stage ï 

a full-scale TCS ï will be a graph showing its structural elements: the transport network, its access networks, subscriber 

networks and communication lines between them, including the control points of the automated TCS control system. 

Since it is proposed that the genotype of the TCS be used as a tool for building and modernizing the existing 

TCS, it should include prototypes of all TCS components: transport network, access networks and subscriber networks. 

Then the graph 
),,( kkkk UEVG

, as a subgraph of the initial graph 
),,( 0000 UEVG

, will describe 

the structural and parametrical construction of prototypes (genotypes): transport network, access networks and sub-

scriber networks created to implement procedures for verification and validation of system solutions for TCS construc-

tion. 

The quality (adequacy and accuracy) of the methods, technologies and unified platform solutions for genotypes 

that have been verified and validated significantly depend on the degree of similarity (isomorphism) of the genotypes to 

their original TʉS. 

In order to ensure the required (maximum) degree of functional parametric similarity of the genotypes to their 

original TʉS, it is proposed to use the method of sequential transformation of the image of the existing TʉS, corre-

sponding to the stage of its modernization ï the full-scale TʉS, into its genotype ("from bottom to top" with ensuring its 

heredity). 

According to this method, the formation of the structural and parametric construction of the TCS genotype be-

gins "from below" by transforming the initial graph 
),,( 0000 UEVG

 of the modernization (development) stage ï 

the full-scale TCS stored in the geoinformation system database ï into an active TCS fragment ( 1-m ) of the mod-

ernization stage (graph 
),( 11,11 ---- mmmm UEVG

). An existing TCS fragment ( 1-m ) of a stage is transformed 

into an existing TCS fragment ( 2-m ) of a modernization stage (graph 
),( 22,22 ---- mmmm UEVG

). The pro-

cedures continue until a valid TCS fragment of the first ( 1=m ) modernization stage (graph 
),( , kkkk UEVG

), 

is obtained, which will correspond to the TCS genotype. 

 

System parameter management models for multi-scenario complex projects 

The conceptual model of management of parameters of systems of multiscenario complex projects on the ex-

ample of automated control systems of TCS with application of procedures of situational management  and  
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taking into account functional elements of model of system of situational management of object of designing can be 

presented in the form: 

 

                    (5) 

 

where  ï a subset of data on the operating conditions of the automation facilities of the telecommunications infra-

structure management system under design; 

ï a subset of data on the status of automation facilities of the telecommunications infrastructure manage-

ment system under design; 

 ï a subset of procedures for processing data on the status of automation facilities of the telecommunica-

tions infrastructure management system under design; 

 ï a subset of procedures for presenting the results of the state of automation facilities of the telecommuni-

cations infrastructure management system under design; 

ï a subset of procedures for presenting reference (specified) states of automation objects in the projected 

telecommunication infrastructure management system; 

ï a subset of procedures for determining the most similar state of the automation facilities of the tele-

communications infrastructure management system under design; 

ï a subset of procedures for determining the target situation on the operating conditions and condition of 

the automation facilities of the telecommunications infrastructure management system under design; 

ï a multiplicity of procedures for developing strategies for designing a telecommunications infrastructure 

management system; 

ï a multiplicity of decision-making procedures for the design of a telecommunications infrastructure 

management system; 

ï a multiplicity of procedures for issuing corrections to the design of a telecommunication infrastructure 

management system. 

Algorithmic models for managing the parameters of systems of multi-scenario complex projects of TCS crea-

tion (development) on the example of automated TCS control systems are presented as an extension of procedures of 

cascade methods by procedures of data entry with the results of field tests [6, 10, 11] and procedures of dynamic project 

management through the introduction of a loop for monitoring the characteristics of the TCS fragments functioning and 

adjustment of initial data of the project as a whole. 

In general, situation management refers to the management of complex, poorly structured technical, organisa-

tional and socio-economic facilities. 

The TCS management system can be categorized as weakly structured technical and organisational systems 

based on the following considerations: 

ï a subset of data on the operating conditions of the automation facilities of the TCS control system contains 

information on changes in the system solutions in the TCS in relation to the period of an information survey of automa-

tion facilities and the environment. Information survey of automation objects (objects where automated control system 

components are being deployed (created)) is usually carried out in accordance with the requirements of current norma-

tive and technical documents on creation of automated systems and existing design experience at the initial stages to 

generate initial data on the real state of infrastructure objects, level of personnel training at the customer's facilities and 

other data of the required list, as well as operating conditions Therefore, in the event of a lengthy design process, due to 

the complexity of system engineering solutions on the elements of the management system and the system as a whole, it 

is necessary to update the initial data obtained earlier on the operating conditions of the customer's facilities; 

ï a subset of data on the status of automation facilities of the TCS control system contains information on 

changes in system solutions at the automation facility, functions, tasks, composition and qualification of operating ser-

vice personnel, etc. The data on the condition of the facilities are relevant in relation to the data obtained earlier during 

an information survey of the automation facility, which is regulated by the relevant regulatory and technical documents 

on the creation of automated systems. 

A subset of procedures of the conceptual model in formula (5) contains the results of actions of the TCS 

operation service and TCS control system automation facilities to provide information to designers (design or develop-

ment organization) on the status of telecommunications infrastructure and TCS control system automation facilities. 

A subset of procedures  of the conceptual model in formula (5) is realized by software 

means of processing and presentation of data from services of operation and the set (reference) states of objects of au-

tomation and the control system environment of TCS. The rest of the procedures of the conceptual model in formula (5) 

are implemented by the decision maker on the basis of the presented data. 

A subset of procedures  of the conceptual model in expression (5) can be introduced into 

the existing design organization of automated control systems of TCS as implementation of situational management of 

the design process or project management. 
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Thus, the conceptual model  for creating TCS management systems takes into account the application of 

situational management procedures. 

The methodological apparatus for designing automated control systems for TCS using situational control pro-

cedures contains: 

- a set of software tools that implement situational management procedures; 

- a set of documents and regulations that determine the order, content and reporting of procedures. 

The computer program "Situational management procedures in the design of TCS control systems" (hereinafter 

referred to as the Program) should be designed to collect, process, store the presentation of data on situations at design 

objects from the operation service in an acceptable period of time and convert them into a prescribed form convenient 

for making a decision to change the initial data for the design and transfer to the automated design systems for TCS 

control systems. 

The program should provide the collection of data on the parameters of TCS management tasks, TCS man-

agement functions, TCS control methods, TCS control system functions, options for the functional structure of the TCS 

control system, options for the organizational structure of the TCS control system, options for the organizational and 

functional structure of the TCS control system, options for composition and the structure of the TCS control system and 

a given criterion for their optimization. 

The program based on the analysis of data on situations at design facilities from the operation service within an 

acceptable period of time should ensure the display of information that characterizes the existing variants of the situa-

tion, the real situation, information confirming the situation, data on the decision made and the official that made the 

decision, as well as the means (bodies) controls correcting the previous decision. 

A bot platform [7] for sorting data, for example, organizational credentials, can be adopted as a prototype of 

the Program. The program is designed for Web access via a social network (for example, VKontakte or Telegram) to 

credentials that are posted on the organization's information resources in the public domain of the INTERNET (the or-

ganization's website website), through a data aggregator (in particular, a cloud parser sites, Parser), and the user can 

design the reports he needs. The program provides the following functions: configuring the data aggregator to change 

the report templates, list and organization credentials fields. The program is supported by IBM PC-compatible PCs with 

Windows, Mac OS, Linux operating systems. 

 

Conclusion. A subset of situational management procedures is implemented by software tools for processing 

and presenting real current data on the structural parameters of systems of complex projects from maintenance services 

and specified (reference) states of automation objects and the environment of designed systems of complex projects. 

A subset of situational management procedures can be introduced into an existing organization for monitoring 

and managing complex projects as the implementation of situational management of the design process or project man-

agement of systems of complex projects. 
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ʄʘʪʝʨʠʘʣ ʧʦʩʪʫʧʠʣ ʚ ʨʝʜʘʢʮʠʶ 05.09.20 

 

 

ʄʆɼɽʃʀ ʋʇʈɸɺʃɽʅʀʗ ʉʊʈʋʂʊʋʈʅʓʄʀ 

ʇɸʈɸʄɽʊʈɸʄʀ ʉʀʉʊɽʄ ʉʃʆɾʅʓʍ ʇʈʆɽʂʊʆɺ 
 

ʂ.ɸ. ʌʨʦʣʦʚʘ1, ɸ.ɺ. ʐʝʩʪʘʢʦʚ2 

1 ʘʩʧʠʨʘʥʪ, 2 ʜʦʢʪʦʨ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʝʜʧʨʠʷʪʠʡ ʩʚʷʟʠ  

ʌɻɹʆʋ ɺʆ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʫʥʠʚʝʨʩʠʪʝʪ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʡ ʠʤ. ʧʨʦʬʝʩʩʦʨʘ ʄ.ɸ. ɹʦʥʯ-ɹʨʫʝʚʠʯʘ, ʈʦʩʩʠʷ 

 

ɸʥʥʦʪʘʮʠʷ. ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʩʫʱʝʩʪʚʫʶʱʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʩʣʦʞʥʳʭ ʧʨʦʝʢʪʦʚ ʠ ʫʧʨʘʚʣʝʥʠʷ ʠʤʠ ʩ ʧʦ-

ʟʠʮʠʠ ʫʯʝʪʘ ʩʪʨʫʢʪʫʨʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʩʠʩʪʝʤ ʢʘʢ ʦʙʲʝʢʪʦʚ ʩʦʟʜʘʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʚ ʧʨʦʝʢʪʥʳʭ ʨʝʰʝʥʠʷʭ. ɸʥʘ-

ʣʠʟʠʨʫʶʪʩʷ ʤʦʜʝʣʠ ʦʨʛʘʥʠʟʘʮʠʠ ʩʣʦʞʥʳʭ ʧʨʦʝʢʪʦʚ ʠ ʫʧʨʘʚʣʝʥʠʷ ʠʤʠ ʥʘ ʧʨʠʤʝʨʝ ʠʥʬʦʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʠʥ-

ʬʨʘʩʪʨʫʢʪʫʨ. ʇʨʝʜʣʦʞʝʥʳ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʧʨʦʮʝʜʫʨʳ ʠ ʤʦʜʝʣʠ ʜʣʷ ʫʯʝʪʘ ʜʠʥʘʤʠʢʠ ʩʪʨʫʢʪʫʨʥʳʭ ʧʘʨʘʤʝʪ-

ʨʦʚ ʩʠʩʪʝʤ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʫʧʨʘʚʣʝʥʠʷ ʩʣʦʞʥʳʤʠ ʧʨʦʝʢʪʘʤʠ ʩ ʮʝʣʴʶ ʤʠʥʠʤʠʟʘʮʠʠ ʨʠʩʢʦʚ ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ ʤʥʦ-

ʛʦʩʮʝʥʘʨʥʳʭ ʩʪʨʘʪʝʛʠʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʣʦʞʥʳʝ ʧʨʦʝʢʪʳ, ʩʪʨʫʢʪʫʨʥʦ-ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʡ ʩʠʥʪʝʟ, ʤʥʦʛʦʩʮʝʥʘʨʥʳʝ ʩʪʨʘʪʝ-

ʛʠʠ ʫʧʨʘʚʣʝʥʠʷ. 
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Agricultural  sciences 

ʉʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʥʘʫʢʠ 
 

 

ʋɼʂ 631.8:631.559:633.16 

 

ɸɻʈʆʕʂʆʃʆɻʀʏɽʉʂɸʗ ʕʌʌɽʂʊʀɺʅʆʉʊʔ ʉʃʆɾʅʓʍ 

ɹʀʆʄʆɼʀʌʀʎʀʈʆɺɸʅʅʓʍ ʄʀʅɽʈɸʃʔʅʓʍ ʋɼʆɹʈɽʅʀʁ 

ʇʆɼ ʆɿʀʄʋʖ ʇʐɽʅʀʎʋ ʅɸ ɺʓʑɽʃʆʏɽʅʅʓʍ ʏɽʈʅʆɿɽʄɸʍ 
 

 ʅ.ɺ. ʉʫʭʦʚʘ1, ʉ.ʖ. ɽʬʨʝʤʦʚʘ2, ʄ.ʄ. ɺʠʟʠʨʩʢʘʷ3, ʊ.ʅ. ɹʦʥʜʘʨʝʚʘ4 

1 ʛʣʘʚʥʳʡ ʩʧʝʮʠʘʣʠʩʪ ʧʦ ʨʝʛʠʩʪʨʘʮʠʠ ʧʨʦʜʫʢʮʠʠ, 2 ʜʦʢʪʦʨ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, 
3 ʨʫʢʦʚʦʜʠʪʝʣʴ ʥʘʧʨʘʚʣʝʥʠʷ ʨʘʟʚʠʪʠʷ ʘʛʨʦʭʠʤʠʯʝʩʢʦʛʦ ʩʝʨʚʠʩʘ ʧʦ ʨʝʛʠʦʥʫ ʈʦʩʩʠʷ ʠ ʉʅɻ, 

4 ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʘʛʨʦʭʠʤʠʠ 
1 ʆʆʆ ɽʚʨʦʍʠʤ ʊʨʝʡʜʠʥʛ ʈʫʩ (ʄʦʩʢʚʘ), 

2 ʌɻɹʆʋ ɺʆ ʇʝʥʟʝʥʩʢʠʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ,  
4 ʌɻɹʆʋ ɺʆ ʂʫʙʘʥʩʢʠʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ (ʂʨʘʩʥʦʜʘʨ), ʈʦʩʩʠʷ 

 

ɸʥʥʦʪʘʮʠʷ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ, ʧʦʢʘʟʳʚʘʶʱʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʙʠʦʤʠʥʝʨʘʣʴʥʳʭ 

ʫʜʦʙʨʝʥʠʡ ʧʨʠ ʥʘʥʝʩʝʥʠʠ ʙʠʦʧʨʝʧʘʨʘʪʘ ʥʘ ʛʨʘʥʫʣʳ, ʜʣʷ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʵʣʝʤʝʥʪʦʚ ʪʝʭʥʦʣʦʛʠʠ ʚʦʟʜʝʣʳ-

ʚʘʥʠʷ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʩ ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ ʫʨʦʞʘʷ, ʢʘʯʝʩʪʚʘ ʟʝʨʥʘ ʠ ʩʥʠʞʝʥʠʷ ʧʦʪʝʨʴ ʧʠʪʘʪʝʣʴʥʳʭ ʵʣʝʤʝʥ-

ʪʦʚ ʠʟ ʧʦʯʚʳ. ʋʩʪʘʥʦʚʣʝʥʦ ʚʣʠʷʥʠʝ ʙʠʦʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʥʘ ʜʠʥʘʤʠʢʫ ʥʘʢʦʧʣʝʥʠʷ ʘʟʦʪʘ, ʬʦʩʬʦʨʘ ʠ ʢʘ-

ʣʠʷ ʨʘʩʪʝʥʠʷʤʠ ʧʰʝʥʠʮʳ ʠ ʵʣʝʤʝʥʪʳ ʩʪʨʫʢʪʫʨʳ ʫʨʦʞʘʷ. ʇʨʦʚʝʜʝʥʘ ʦʮʝʥʢʘ ʚʣʠʷʥʠʝ ʩʧʦʩʦʙʘ ʥʘʥʝʩʝʥʠʷ ʙʠʦ-

ʧʨʝʧʘʨʘʪʘ ʥʘ ʦʩʥʦʚʝ Bacillus subtilis ʏ ï 13 ʥʘ ʛʨʘʥʫʣʳ ʢʘʨʙʘʤʠʜʘ. ʆʧʨʝʜʝʣʝʥʘ ʘʛʨʦʵʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚ-

ʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʙʠʦʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʷʚʣʷʶʪʩʷ ʥʘʫʯʥʦʡ ʦʩʥʦʚʦʡ ʜʣʷ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʷ ʨʠʟʦʩʬʝʨʥʳʭ ʙʘʢʪʝʨʠʡ Bacillus subtilis ʏ ï 13 ʚ ʢʘʯʝʩʪʚʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ʰʪʘʤʤʘ ʜʣʷ ʨʘʩʰʠʨʝʥʠʷ ʘʩ-

ʩʦʨʪʠʤʝʥʪʘ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʧʫʪʸʤ ʩʦʟʜʘʥʠʷ ʙʠʦʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ ʫʜʦʙʨʝʥʠʡ ʠ ʧʦʩʣʝʜʫʶʱʝʛʦ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʷ ʚ ʪʝʭʥʦʣʦʛʠʠ ʚʳʨʘʱʠʚʘʥʠʷ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʟʠʤʘʷ ʧʰʝʥʠʮʘ, ʟʝʨʥʦ, ʨʠʟʦʩʬʝʨʥʳʝ ʙʘʢʪʝʨʠʠ, ʙʠʦʧʨʝʧʘʨʘʪ, ʢʘʨʙʘʤʠʜ, ʫʨʦʞʘʡ-

ʥʦʩʪʴ, ʵʢʦʣʦʛʠʷ. 

 

ʇʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʩʪʝʥʠʷʤʠ ʵʣʝʤʝʥʪʦʚ ʧʠʪʘʥʠʷ ʠʟ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ 

ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʦʢʨʫʞʘʶʱʝʡ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʝ 

[2]. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʉʪʨʘʪʝʛʠʝʡ ʥʘʫʯʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʚ ʙʣʠʞʘʡʰʠʝ 10 

ʣʝʪ ʧʣʘʥʠʨʫʝʪʩʷ ʧʝʨʝʭʦʜ ʢ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʦʤʫ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʦʤʫ ʘʛʨʦʧʨʦʠʟʚʦʜʩʪʚʫ [3]. ʆʜʥʠʤ ʠʟ ʧʫ-

ʪʝʡ ʨʝʘʣʠʟʘʮʠʠ ʵʪʦʡ ʉʪʨʘʪʝʛʠʠ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʤʝʥʝʥʠʝ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ, ʦʙʣʘʜʘʶʱʠʭ ʢʦʤ-

ʧʣʝʢʩʦʤ ʩʚʦʡʩʪʚ: ʩʪʠʤʫʣʷʪʦʨ ʨʦʩʪʘ ʨʘʩʪʝʥʠʡ, ʬʫʥʛʠʮʠʜʥʘʷ, ʙʘʢʪʝʨʠʮʠʜʥʘʷ ʠ ʬʦʩʬʘʪʤʦʙʠʣʠʟʫʶʱʘʷ ʘʢʪʠʚ-

ʥʦʩʪʴ, ʘʥʪʠʩʪʨʝʩʩʦʚʦʝ ʜʝʡʩʪʚʠʝ, ʬʠʢʩʘʮʠʷ ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʘʟʦʪʘ [4, 7]. 

ɺ ʨʷʜʝ ʩʪʨʘʥ ɽʉ (ʐʚʝʡʮʘʨʠʷ, ɸʚʩʪʨʠʷ, ʏʝʭʠʷ, ʌʠʥʣʷʥʜʠʷ) ʙʠʦʧʨʝʧʘʨʘʪʳ ʩʣʫʞʘʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤʠ 

ʢʦʤʧʦʥʝʥʪʘʤʠ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʟʝʤʣʝʜʝʣʠʷ, ʠʭ ʧʨʠʤʝʥʝʥʠʝ ʜʦʣʞʥʦ ʦʙʝʩʧʝʯʠʚʘʪʴ ʧʦʣʫʯʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟ-

ʦʧʘʩʥʦʡ ʧʨʦʜʫʢʮʠʠ ʠ ʩʪʘʙʠʣʠʟʘʮʠʶ ʙʣʘʛʦʧʦʣʫʯʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ [10, 11].  

ʉ ʮʝʣʴʶ ʘʛʨʦʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʥʦʚʳʭ ʬʦʨʤ ʤʠʥʝʨʘʣʴʥʳʭ ʙʠʦʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ 

ʫʜʦʙʨʝʥʠʡ ʩ ʚʢʣʶʯʝʥʠʝʤ ʚ ʠʭ ʩʦʩʪʘʚ ʩʧʦʨʦʚʳʭ ʨʠʟʦʩʬʝʨʥʳʭ ʘʟʦʪʬʠʢʩʠʨʫʶʱʠʭ ʙʘʢʪʝʨʠʡ Bacillus subtilis ʰʪʘʤʤʘ 

ʏ-13, ʦʙʣʘʜʘʶʱʠʭ ʨʦʩʪʦʩʪʠʤʫʣʠʨʫʶʱʠʤ ʜʝʡʩʪʚʠʝʤ ʚʧʝʨʚʳʝ ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʧʨʦʚʝʜʝʥʳ ʠʩ-

ʩʣʝʜʦʚʘʥʠʷ. Bacillus subtilis (ʩʝʥʥʘʷ ʧʘʣʦʯʢʘ), ʙʣʘʛʦʜʘʨʷ ʧʨʦʜʫʮʠʨʫʝʤʳʤ ʘʥʪʠʙʠʦʪʠʢʘʤ ʠ ʩʧʦʩʦʙʥʦʩʪʠ ʟʘʢʠʩʣʷʪʴ 

ʩʨʝʜʫ ʦʙʠʪʘʥʠʷ, ʷʚʣʷʝʪʩʷ ʘʥʪʘʛʦʥʠʩʪʦʤ ʧʘʪʦʛʝʥʥʳʭ ʠ ʫʩʣʦʚʥʦ-ʧʘʪʦʛʝʥʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ [1, 5]. 

ɹʠʦʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʝ ʫʜʦʙʨʝʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʧʦʣʫʯʝʥʳ ʧʫʪʝʤ ʥʘʥʝʩʝʥʠʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʛʨʘʥʫʣ ʘʛʨʦ-

ʥʦʤʠʯʝʩʢʠ ʧʦʣʝʟʥʳʭ ʙʘʢʪʝʨʠʡ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʫʯʘʝʪʩʷ ʩʚʦʝʛʦ ʨʦʜʘ çʙʠʦʢʘʧʩʫʣʘè, ʢʦʪʦʨʘʷ ʦʜʥʦʚʨʝʤʝʥʥʦ ʚʳ-

ʧʦʣʥʷʝʪ ʩʨʘʟʫ ʥʝʩʢʦʣʴʢʦ ʬʫʥʢʮʠʡ: ʫʜʦʙʨʠʪʝʣʴʥʫʶ, ʟʘʱʠʪʥʫʶ ʠ ʩʪʠʤʫʣʠʨʫʶʱʫʶ. ʇʨʠʤʝʥʝʥʠʝ ʪʘʢʠʭ ʫʜʦʙʨʝ-

ʥʠʡ ʷʚʣʷʝʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʧʨʠⱪʤʦʤ ʧʦʚʳʰʝʥʠʷ ʫʨʦʞʘʡʥʦʩʪʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʠ ʢʘʯʝʩʪʚʘ ʠʭ 

ʧʨʦʜʫʢʮʠʠ, ʚʳʩʦʢʦʡ ʦʢʫʧʘʝʤʦʩʪʠ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʧʨʠʙʘʚʢʦʡ ʫʨʦʞʘʷ, ʘ ʪʘʢʞʝ ʫʣʫʯʰʝʥʠʷ ʵʢʦʣʦʛʠʯʝ-

ʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ ʘʛʨʦʮʝʥʦʟʦʚ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʥʦʚʳʭ ʚʠʜʦʚ ʫʜʦʙʨʝʥʠʡ, ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ, ʧʦʟʚʦʣʷʝʪ ʩʥʠʟʠʪʴ ʜʦʟʫ 

ʠʭ ʚʥʝʩʝʥʠʷ ʥʘ 20-25 % ʙʝʟ ʫʱʝʨʙʘ ʜʣʷ ʫʨʦʞʘʡʥʦʩʪʠ [6, 8, 9]. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʦʩʪʦʷʣʘ ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʧʨʦʚʝʨʢʝ ʠ ʥʘʫʯʥʦʤ ʦʙʦʩʥʦʚʘʥʠʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʧʨʠ ʥʘʥʝʩʝʥʠʠ ʙʠʦʧʨʝʧʘʨʘʪʘ ʥʘ ʛʨʘʥʫʣʳ ʤʠʥʝʨʘʣʴʥʦʛʦ ʫʜʦʙʨʝʥʠʷ, ʜʣʷ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʵʣʝʤʝʥʪʦʚ  
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ʪʝʭʥʦʣʦʛʠʠ ʚʦʟʜʝʣʳʚʘʥʠʷ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʩ ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ ʫʨʦʞʘʡʥʦʩʪʠ ʠ ʢʘʯʝʩʪʚʘ ʟʝʨʥʘ, ʠ ʩʥʠʞʝʥʠʷ ʧʦ-

ʪʝʨʴ ʧʠʪʘʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ. ʄʠʢʨʦʦʨʛʘʥʠʟʤʳ, ʩʦʩʪʘʚʣʷʶʱʠʝ ʧʨʝʧʘʨʘʪ, ʧʦʚʳʰʘʶʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʩʪʝʥʠʷʤʠ 

ʵʣʝʤʝʥʪʦʚ ʧʠʪʘʥʠʷ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ, ʘ ʪʘʢʞʝ ʫʚʝʣʠʯʠʚʘʶʪ ʜʦʩʪʫʧʥʦʩʪʴ ʧʦʯʚʝʥʥʳʭ ʟʘʧʘʩʦʚ ʬʦʩʬʦʨʘ ʠ 

ʢʘʣʠʷ [ɿʘʚʘʣʠʥ, ʊʘʨʘʩʦʚ, ʏʝʙʦʪʘʨʴ, ʂʘʟʘʢʦʚ, 2007; 2008] 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʘ ʦʟʠʤʘʷ ʧʰʝʥʠʮʘ ʩʨʝʜʥʝʨʘʥʥʝʛʦ ʩʦʨʪʘ ɸʜʝʣʴ, ʨʘʟʥʦʚʠʜʥʦʩʪʴ ï lutescens. 

ʉʦʨʪ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʉʝʚʝʨʦ-ʂʘʚʢʘʟʩʢʦʤ ʨʝʛʠʦʥʝ. ʅʦʨʤʘ ʚʳʩʝʚʘ ï 5 ʤʣʥ. ʚʩʭʦʞʠʭ ʩʝʤʷʥ ʥʘ 

1 ʛʘ. 

ʆʩʥʦʚʥʦʡ ʟʘʜʘʯʝʡ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ ʠʟʫʯʝʥʠʝ ʘʛʨʦʵʢʦʣʦʛʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʦʜʢʦʨʤʢʠ ʦʟʠʤʦʡ 

ʧʰʝʥʠʮʳ ʢʘʨʙʘʤʠʜʦʤ ʠ ʢʘʨʙʘʤʠʜ ɹʠʦ. 

ʋʩʣʦʚʠʷ ʧʝʨʝʟʠʤʦʚʢʠ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʙʳʣʠ ʙʣʘʛʦʧʨʠʷʪʥʳʤʠ. ʆʩʘʜʢʦʚ ʚʳʧʘʣʦ ʥʝʩʢʦʣʴʢʦ ʤʝʥʴʰʝ, ʯʝʤ 

ʩʨʝʜʥʝʝ ʤʥʦʛʦʣʝʪʥʝʝ ʠʭ ʟʥʘʯʝʥʠʝ (259 ʠ 276 ʤʤ ʩʦʦʪʚʝʩʪʚʝʥʥʦ). ʅʘʯʠʥʘʷ ʩ ʤʘʨʪʘ ʠ ʜʦ ʟʘʚʝʨʰʝʥʠʷ ʚʝʛʝʪʘʮʠʠ 

ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʦʪʢʣʦʥʷʣʘʩʴ ʦʪ ʩʨʝʜʥʠʭ ʤʥʦʛʦʣʝʪʥʠʭ ʟʥʘʯʝʥʠʡ. ɺ ʩʨʝʜʥʝʤ ʟʘ ʧʝʨʠʦʜ 

ʚʝʛʝʪʘʮʠʠ ʦʟʠʤʦʡ ʧʰʝʥʮʳ ʦʩʘʜʢʦʚ ʚʳʧʘʣʦ ʥʘ 35,1 ʤʤ ʙʦʣʴʰʝ, ʯʝʤ ʚ ʩʨʝʜʥʝʤ ʟʘ ʤʥʦʛʦ ʣʝʪ ï 592 ʤʤ ʠ 557 ʤʤ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʇʦʯʚʘ ʦʧʳʪʥʦʛʦ ʫʯʘʩʪʢʘ ʣʫʛʦʚʦ-ʯʝʨʥʦʟʝʤʥʘʷ ʩʚʝʨʭʤʦʱʥʘʷ ʩʣʘʙʦʛʫʤʫʩʥʘʷ ʪʷʞʝʣʦʩʫʛʣʠʥʠʩʪʘʷ 

(ʪʘʙʣ. 1).  

ʉʭʝʤʘ ʦʧʳʪʘ ʩʦʩʪʦʷʣʘ ʠʟ 4-ʭ ʚʘʨʠʘʥʪʦʚ: 1) ʂʦʥʪʨʦʣʴ; 2) ʂʘʨʙʘʤʠʜ (1-ʷ ʧʦʜʢʦʨʤʢʘ N30 + 2-ʷ ʧʦʜʢʦʨʤʢʘ 

N30); 3) ʂʘʨʙʘʤʠʜ ɹʀʆ-1 (1-ʷ ʧʦʜʢʦʨʤʢʘ N30 + 2-ʷ ʧʦʜʢʦʨʤʢʘ N30); 4) ʂʘʨʙʘʤʠʜ ɹʀʆ-2 (1-ʷ ʧʦʜʢʦʨʤʢʘ N30 + 2-ʷ 

ʧʦʜʢʦʨʤʢʘ N30). 

 

ʊʘʙʣʠʮʘ 1 

ɸʛʨʦʭʠʤʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʦʯʚʳ ʦʧʳʪʥʦʛʦ ʫʯʘʩʪʢʘ 

ʆʅʨʅ2

 

Hɻ S 

ʉʦʜʝʨʞʘʥʠʝ 

N-NO3 N-NH4 P2O5 K2O ʛʫʤʫʩ V 
ʛʣʠʥʠʩʪʦʡ ʬʨʘʢʮʠʠ 

(<0,01 ʤʤ) 

ʤʛ- ʢɻʚ/100 ʛ  ʤʛ/ʢʛ ʧʦʯʚʳ  % 

6,5 2,04 35,7 15,0 12,7 68,0 198,1 2,8 94,6 67 

 

ʇʦʚʪʦʨʥʦʩʪʴ ï 4-ʭ ʢʨʘʪʥʘʷ. ʈʘʟʤʝʱʝʥʠʝ ʚʘʨʠʘʥʪʦʚ ï ʨʝʥʜʦʤʠʟʠʨʦʚʘʥʥʦʝ. ɼʦ ʧʦʩʝʚʘ ʚʥʦʩʠʣʠ ʥʠʪʨʦʘʤ-

ʤʦʬʦʩʢʫ (16:16:16) ʚ ʜʦʟʝ 200 ʢʛ/ʛʘ ʚ ʬʠʟ. ʤʘʩʩʝ, ʧʨʠ ʧʦʩʝʚʝ ï ʘʤʤʦʬʦʩ 50 ʢʛ/ʛʘ. ʇʦʜʢʦʨʤʢʠ ʧʨʦʚʦʜʠʣʠʩʴ ʢʘʨ-

ʙʘʤʠʜʦʤ ʠ ʢʘʨʙʘʤʠʜʦʤ ɹʠʦ ʚ ʜʚʫʭ ʤʦʜʠʬʠʢʘʮʠʷʭ (ɹʀʆ-1 ʠ ɹʀʆ-2) ʩʦʛʣʘʩʥʦ ʩʭʝʤʝ ʦʧʳʪʘ. ɹʀʆ-1 ï ʩʧʦʩʦʙ 

ʥʘʧʳʣʝʥʠʷ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʝʧʘʨʘʪʘ ʥʘ ʛʨʘʥʫʣʫ ʢʘʨʙʘʤʠʜʘ ʚ ʫʩʣʦʚʠʷʭ ʟʘʚʦʜʦʚ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʫʜʦʙʨʝ-

ʥʠʡ, ɹʀʆ -2 ï ʩʧʦʩʦʙ ʧʝʨʝʤʝʰʠʚʘʥʠʷ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʝʧʘʨʘʪʘ ʩ ʢʘʨʙʘʤʠʜʦʤ ʚ ʫʩʣʦʚʠʷʭ ʘʛʨʦʮʝʥʪʨʦʚ ʠ 

ʘʛʨʦʧʨʝʜʧʨʠʥʠʤʘʪʝʣʝʡ. ʇʝʨʚʘʷ ʧʦʜʢʦʨʤʢʘ ï ʧʨʠ ʚʦʟʦʙʥʦʚʣʝʥʠʠ ʚʝʛʝʪʘʮʠʠ; ʚʪʦʨʘʷ ï ʚ ʬʘʟʝ ʚʳʭʦʜʘ ʨʘʩʪʝʥʠʡ ʚ 

ʪʨʫʙʢʫ. ɸʛʨʦʪʝʭʥʠʢʘ ʚ ʦʧʳʪʝ ï ʦʙʱʝʧʨʠʥʷʪʘʷ ʜʣʷ 3-ʛʦ ʘʛʨʦʢʣʠʤʘʪʠʯʝʩʢʦʛʦ ʨʘʡʦʥʘ ʂʨʘʩʥʦʜʘʨʩʢʦʛʦ ʢʨʘʷ. 

ʇʨʝʜʰʝʩʪʚʝʥʥʠʢ ï ʨʠʩ. ɺʩʝ ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʨʘʙʦʪʳ ʚʳʧʦʣʥʷʣʠʩʴ ʩʦʛʣʘʩʥʦ ʦʙʱʠʤ ʪʨʝʙʦʚʘʥʠʷʤ ʢ ʧʨʦʚʝʜʝʥʠʶ 

ʘʥʘʣʠʟʦʚ (ɻʆʉʊ 29269ï91).  

ɸʥʘʣʠʟ ʜʠʥʘʤʠʢʠ ʘʟʦʪʥʦʛʦ ʨʝʞʠʤʘ ʧʦʯʚ ʧʦʢʘʟʘʣ, ʯʪʦ ʚ ʬʘʟʝ ʢʫʱʝʥʠʷ ʨʘʩʪʝʥʠʡ ʧʦʩʣʝ ʘʟʦʪʥʦʡ ʧʦʜʢʦʨʤʢʠ 

ʩʦʜʝʨʞʘʥʠʝ ʚ ʧʦʯʚʝ ʥʠʪʨʘʪʥʦʛʦ ʠ ʘʤʤʦʥʠʡʥʦʛʦ ʘʟʦʪʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ ʫʚʝʣʠʯʠʚʘʣʦʩʴ ʥʘ 42,0ï53,6 % ʠ 

41,6ï46,1 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʢʘʨʙʘʤʠʜʘ ʚ ʧʦʯʚʝ ʩʦʜʝʨʞʘʣʦʩʴ ʥʘʠʙʦʣʴʰʝʝ 

ʢʦʣʠʯʝʩʪʚʦ ʤʠʥʝʨʘʣʴʥʦʛʦ ʘʟʦʪʘ. ʋʜʦʙʨʝʥʠʷ, ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʝ ɹʠʦ-1 ʠ ɹʠʦ-2 ʧʦ ʚʣʠʷʥʠʶ ʥʘ ʘʟʦʪʥʳʡ ʨʝʞʠʤ 

ʧʦʯʚʳ ʚ ʵʪʦʪ ʧʝʨʠʦʜ ʩʫʱʝʩʪʚʝʥʥʦ ʥʝ ʨʘʟʣʠʯʘʣʠʩʴ (ʪʘʙʣʠʮʘ 2). ʂ ʬʘʟʝ ʚʳʭʦʜʘ ʨʘʩʪʝʥʠʡ ʚ ʪʨʫʙʢʫ ʦʪʣʠʯʠʷ ʧʦ ʩʦ-

ʜʝʨʞʘʥʠʶ ʤʠʥʝʨʘʣʴʥʦʛʦ ʘʟʦʪʘ ʧʦʯʚʳ ʩ ʚʘʨʠʘʥʪʦʚ ʧʦʜʢʦʨʤʢʠ ʠ ʢʦʥʪʨʦʣʷ ʫʤʝʥʴʰʘʶʪʩʷ. ɺ ʙʦʣʴʰʝʡ ʤʝʨʝ ʵʪʦ 

ʥʘʙʣʶʜʘʣʦʩʴ ʚ ʦʪʥʦʰʝʥʠʠ ʥʠʪʨʘʪʥʦʛʦ ʘʟʦʪʘ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ, ʚʝʨʦʷʪʥʝʝ ʚʩʝʛʦ, ʙʦʣʴʰʠʤ ʧʦʪʨʝʙʣʝʥʠʝʤ ʝʛʦ ʨʘʩʪʝ-

ʥʠʷʤʠ. ʆʪʤʝʪʠʤ, ʯʪʦ ʩʫʱʝʩʪʚʝʥʥʳʭ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ ʨʘʟʥʳʤʠ ʬʦʨʤʘʤʠ ʢʘʨʙʘʤʠʜʘ ʥʝ ʚʳʷʚʣʝʥʦ. 

 

ʊʘʙʣʠʮʘ 2 

ɼʠʥʘʤʠʢʘ ʩʦʜʝʨʞʘʥʠʷ ʤʠʥʝʨʘʣʴʥʦʛʦ ʘʟʦʪʘ ʚ ʧʦʯʚʝ, ʤʛ/ʢʛ 

ɺʘʨʠʘʥʪ 

ʌʘʟʘ ʚʝʛʝʪʘʮʠʠ 

ʢʫʱʝʥʠʝ ʚʳʭʦʜ ʚ ʪʨʫʙʢʫ ʧʦʣʥʘʷ ʩʧʝʣʦʩʪʴ 

N-NO3 N-NH4 N-NO3 N-NH4 N-NO3 N-NH4 

ʂʦʥʪʨʦʣʴ 11,2 15,4 9,8 11,3 13,0 13,8 

1-ʷ ʧʦʜʢʦʨʤʢʘ N30 + 

2-ʷ ʧʦʜʢʦʨʤʢʘ N30 

ʂʘʨʙʘʤʠʜ 15,9 21,8 11,2 15,4 14,9 15,7 

ʂʘʨʙʘʤʠʜ ɹʠʦ-1 17,2 22,5 11,5 16,8 15,9 16,7 

ʂʘʨʙʘʤʠʜ ɹʠʦ-2 17,0 22,3 11,3 16,6 15,6 16,8 

HCP05 0,7 0,7 0,6 0,7 0,8 0,8 

 

ʅʘ ʩʦʜʝʨʞʘʥʠʝ ʘʤʤʦʥʠʡʥʦʛʦ ʘʟʦʪʘ ʬʦʨʤʳ ʢʘʨʙʘʤʠʜʘ ʚʣʠʷʣʠ ʚ ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ. ɹʦʣʴʰʝ ʚʩʝʛʦ ʝʛʦ ʩʦ-

ʜʝʨʞʘʣʦʩʴ ʚ ʧʦʯʚʝ ʧʨʠ ʧʦʜʢʦʨʤʢʝ ʢʘʨʙʘʤʠʜʦʤ ɹʠʦ-1 (ʥʘ 48,7 % ʙʦʣʴʰʝ, ʯʝʤ ʚ ʢʦʥʪʨʦʣʝ), ʥʝʩʫʱʝʩʪʚʝʥʥʦ ʤʝʥʴ-

ʰʝ ï ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʢʘʨʙʘʤʠʜʘ ɹʠʦ-2 (+ 47,0 % ʢ ʢʦʥʪʨʦʣʶ). ɸ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʩʪʘʥʜʘʨʪʥʦʛʦ ʢʘʨʙʘʤʠʜʘ 

ʘʤʤʦʥʠʡʥʦʛʦ ʘʟʦʪʘ ʚ ʧʦʯʚʝ ʩʦʜʝʨʞʘʣʦʩʴ ʩʫʱʝʩʪʚʝʥʥʦ ʤʝʥʴʰʝ, ʯʝʤ ʧʨʠ ʧʦʜʢʦʨʤʢʝ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʤʠ ʫʜʦʙ-

ʨʝʥʠʷʤʠ. 
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ʇʦ ʟʘʚʝʨʰʝʥʠʶ ʚʝʛʝʪʘʮʠʠ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʚ ʧʦʯʚʝ ʥʘ ʚʘʨʠʘʥʪʘʭ ʩ ʧʦʜʢʦʨʤʢʘʤʠ ʤʠʥʝʨʘʣʴʥʦʛʦ ʘʟʦʪʘ 

ʩʦʜʝʨʞʘʣʦʩʴ ʙʦʣʴʰʝ, ʯʝʤ ʥʘ ʢʦʥʪʨʦʣʝ: ʥʠʪʨʘʪʥʦʛʦ ʥʘ 14,6ï22,3 %, ʘʤʤʦʥʠʡʥʦʛʦ ï 13,8ï21,7 %. ʅʘʠʙʦʣʴʰʝʝ ʠʭ 

ʢʦʣʠʯʝʩʪʚʦ ʦʪʤʝʯʝʥʦ ʥʘ ʚʘʨʠʘʥʪʘʭ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ ʬʦʨʤ ʢʘʨʙʘʤʠʜʘ. ʅʘ ʵʪʦʪ ʬʘʢʪ ʩʣʝʜʫʝʪ 

ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ, ʪʘʢ ʢʘʢ ʝʩʣʠ ʥʘ ʧʦʣʝ ʚ ʵʪʦʪ ʤʦʤʝʥʪ ʥʝ ʨʘʟʤʝʱʝʥ ʧʦʞʥʠʚʥʦʡ ʧʦʩʝʚ, ʤʠʥʝʨʘʣʠʟʘʮʠʷ ʧʦʯʚʝʥ-

ʥʦʛʦ ʘʟʦʪʘ ʧʨʠʚʝʜʝʪ ʢ ʝʛʦ ʧʦʪʝʨʝ. ʀ, ʥʘʦʙʦʨʦʪ, ʚ ʠʥʪʝʥʩʠʚʥʳʭ ʩʝʚʦʦʙʦʨʦʪʘʭ ʩ ʧʦʞʥʠʚʥʳʤʠ ʧʦʩʝʚʘʤʠ ʫʩʠʣʝʥʠʝ 

ʧʨʦʮʝʩʩʘ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʘʟʦʪʘ ʧʨʠʚʦʜʠʪ ʢ ʙʦʣʝʝ ʧʦʣʥʦʤʫ ʦʙʝʩʧʝʯʝʥʠʶ ʠʤ ʨʘʩʪʝʥʠʡ. ʆʜʥʘʢʦ, ʚ ʫʩʣʦʚʠʷʭ ʩ 

ʙʦʣʴʰʠʤ ʦʩʪʘʪʦʯʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʜʦʩʪʫʧʥʦʛʦ ʘʟʦʪʘ ʚ ʧʦʯʚʝ, ʚʘʞʥʦ ʦʙʝʩʧʝʯʠʪʴ ʜʦʩʪʘʪʦʯʥʳʡ ʫʨʦʚʝʥʴ ʬʦʩʬʦʨ-

ʥʦʛʦ ʠ ʢʘʣʠʡʥʦʛʦ ʨʝʞʠʤʘ, ʪ. ʢ. ʵʪʦ ʥʘʢʦʧʣʝʥʠʝ ʘʟʦʪʘ ʤʦʞʝʪ ʙʳʪʴ ʦʙʫʩʣʦʚʣʝʥʦ ʜʠʩʙʘʣʘʥʩʦʤ ʚ ʩʦʦʪʥʦʰʝʥʠʠ 

ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʨʘʩʪʝʥʠʡ ʘʟʦʪʦʤ, ʬʦʩʬʦʨʦʤ ʠ ʢʘʣʠʝʤ. 

ɸʥʘʣʠʟʠʨʫʷ ʜʠʥʘʤʠʢʫ ʩʦʜʝʨʞʘʥʠʷ ʚ ʧʦʯʚʝ ʧʦʜʚʠʞʥʦʛʦ ʬʦʩʬʦʨʘ, ʫʩʪʘʥʦʚʠʣʠ ʦʪʩʫʪʩʪʚʠʝ ʩʫʱʝʩʪʚʝʥʥʳʭ 

ʨʘʟʣʠʯʠʡ ʚʘʨʠʘʥʪʦʚ ʩ ʧʦʜʢʦʨʤʢʘʤʠ ʦʪ ʢʦʥʪʨʦʣʷ (ʪʘʙʣʠʮʘ 3). ʆʜʥʘʢʦ ʥʘʙʣʶʜʘʝʪʩʷ ʯʝʪʢʦ ʚʳʨʘʞʝʥʥʘʷ ʪʝʥʜʝʥʮʠʷ 

ʩʥʠʞʝʥʠʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ ʢʦʣʠʯʝʩʪʚʘ ʧʦʜʚʠʞʥʦʛʦ ʬʦʩʬʦʨʘ ʚ ʧʦʯʚʝ ʧʨʠ ʧʦʜʢʦʨʤʢʘʭ ʢʘʨʙʘʤʠʜʦʤ ʚ 

ʬʘʟʝ ʢʫʱʝʥʠʷ ʥʘ 1,6ï1,9 %, ʚʳʭʦʜʘ ʚ ʪʨʫʙʢʫ ï 1,6ï1,8 %, ʧʦʣʥʦʡ ʩʧʝʣʦʩʪʠ ʟʝʨʥʘ ʧʰʝʥʠʮʳ ʦʟʠʤʦʡ ï ʥʘ 2,7ï3,5 

%. ʅʘʠʤʝʥʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʜʚʠʞʥʦʛʦ ʬʦʩʬʦʨʘ ʚ ʧʦʯʚʝ ʩʦʜʝʨʞʘʣʦʩʴ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʧʦʜʢʦʨʤʦʢ ʤʦʜʠʬʠʮʠ-

ʨʦʚʘʥʥʳʤ ʢʘʨʙʘʤʠʜʦʤ. 

 

ʊʘʙʣʠʮʘ 3 

ɼʠʥʘʤʠʢʘ ʩʦʜʝʨʞʘʥʠʷ ʧʦʜʚʠʞʥʦʛʦ ʬʦʩʬʦʨʘ ʠ ʦʙʤʝʥʥʦʛʦ 

ʢʘʣʠʷ ʚ ʨʠʩʦʚʦʡ ʣʫʛʦʚʦ-ʯʝʨʥʦʟʝʤʥʦʡ ʧʦʯʚʝ ʥʘ ʧʦʩʝʚʝ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ, ʤʛ/ʢʛ 

ɺʘʨʠʘʥʪ 

ʌʘʟʘ ʚʝʛʝʪʘʮʠʠ 

ʢʫʱʝʥʠʝ ʚʳʭʦʜ ʚ ʪʨʫʙʢʫ 
ʧʦʣʥʘʷ 

ʩʧʝʣʦʩʪʴ 

ʈ2ʆ5 ʂ2ʆ ʈ2ʆ5 ʂ2ʆ ʈ2ʆ5 ʂ2ʆ 

ʂʦʥʪʨʦʣʴ 64,2 204,3 57,2 192,2 51,6 182,6 

1-ʷ ʧʦʜʢʦʨʤʢʘ N30 + 

2-ʷ ʧʦʜʢʦʨʤʢʘ N30 

ʂʘʨʙʘʤʠʜ 63,2 204,2 56,3 191,3 50,2 180,4 

ʂʘʨʙʘʤʠʜ ɹʠʦ-1 63,0 203,6 56,2 190,2 49,8 179,3 

ʂʘʨʙʘʤʠʜ ɹʠʦ-2 63,1 203,8 56,3 190,0 50,0 180,0 

HCP05 3,8 12,2 3,4 13,4 3,1 12,7 

 

ʆʪʤʝʯʝʥʥʘʷ ʪʝʥʜʝʥʮʠʷ ʧʦʚʳʰʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʤʠʥʝʨʘʣʴʥʦʛʦ ʘʟʦʪʘ ʚ ʧʦʯʚʝ ʧʨʠ ʚʳʩʦʢʦʡ ʠ ʩʨʝʜʥʝʡ 

ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʨʘʩʪʝʥʠʡ ʬʦʩʬʦʨʦʤ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩʙʘʣʘʥʩʠʨʦʚʘʪʴ ʩʦʦʪʥʦʰʝʥʠʝ N:P:K ʚ 

ʤʠʥʝʨʘʣʴʥʦʤ ʧʠʪʘʥʠʠ ʨʘʩʪʝʥʠʡ. ʈʘʟʣʠʯʠʡ ʧʦ ʚʣʠʷʥʠʶ ʢʘʨʙʘʤʠʜʘ ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʦʙʤʝʥʥʦʛʦ ʢʘʣʠʷ ʚ ʧʦʯʚʝ ʥʝ 

ʚʳʷʚʣʝʥʦ, ʥʦ ʦʪʤʝʯʘʝʪʩʷ ʩʣʘʙʦʚʳʨʘʞʝʥʥʘʷ ʪʝʥʜʝʥʮʠʷ ʩʥʠʞʝʥʠʷ ʝʛʦ ʩʦʜʝʨʞʘʥʠʷ ʧʨʠ ʧʦʜʢʦʨʤʢʘʭ (ʪʘʙʣʠʮʘ 3). 

ʆʧʨʝʜʝʣʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʚ ʧʦʯʚʝ ʘʟʦʪʘ, ʬʦʩʬʦʨʘ ʠ ʢʘʣʠʷ ʧʦʢʘʟʘʣʦ ʣʫʯʰʫʶ ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʨʘʩʪʝʥʠʡ 

ʵʪʠʤʠ ʵʣʝʤʝʥʪʘʤʠ ʧʨʠ ʧʦʜʢʦʨʤʢʘʭ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʤ ʢʘʨʙʘʤʠʜʦʤ, ʢʘʢ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ, ʪʘʢ ʠ ʩ 

ʪʨʘʜʠʮʠʦʥʥʳʤ ʢʘʨʙʘʤʠʜʦʤ. ʅʘʩʢʦʣʴʢʦ ʵʪʠ ʨʘʟʣʠʯʠʷ ʩʫʱʝʩʪʚʝʥʥʳ ʜʣʷ ʨʦʩʪʘ ʨʘʩʪʝʥʠʡ ʧʰʝʥʠʮʳ ʦʟʠʤʦʡ ʤʦʞʥʦ 

ʩʫʜʠʪʴ ʧʦ ʥʘʢʦʧʣʝʥʠʶ ʠʤʠ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ (ʪʘʙʣ. 4). 

 

ʊʘʙʣʠʮʘ 4 

ɼʠʥʘʤʠʢʘ ʥʘʢʦʧʣʝʥʠʷ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʨʘʩʪʝʥʠʷʤʠ, ʛ/ʨʘʩʪʝʥʠʝ 

ɺʘʨʠʘʥʪ 

ʌʘʟʘ ʚʝʛʝʪʘʮʠʠ 

ʚʝʩʝʥʥʝʝ  

ʢʫʱʝʥʠʝ 

ʚʳʭʦʜ ʚ ʪʨʫʙ-

ʢʫ 
ʢʦʣʦʰʝʥʠʝ 

ʧʦʣʥʘʷ  

ʩʧʝʣʦʩʪʴ 

ʂʦʥʪʨʦʣʴ 0,35 0,48 3,11 3,17 

1-ʷ ʧʦʜʢʦʨʤʢʘ N30 + 

2-ʷ ʧʦʜʢʦʨʤʢʘ N30 

ʂʘʨʙʘʤʠʜ 0,41 0,55 3,29 3,34 

ʂʘʨʙʘʤʠʜ ɹʠʦ-1 0,43 0,57 3,34 3,38 

ʂʘʨʙʘʤʠʜ ɹʠʦ-2 0,42 0,56 3,30 3,36 

HCP05 0,02 0,02 0,18 0,19 

 

ʇʦʩʣʝ 1-ʦʡ ʧʦʜʢʦʨʤʢʠ ʘʟʦʪʥʳʤʠ ʫʜʦʙʨʝʥʠʷʤʠ ʨʘʟʣʠʯʠʷ ʩ ʢʦʥʪʨʦʣʝʤ ʧʦ ʩʫʭʦʡ ʤʘʩʩʝ ʨʘʩʪʝʥʠʡ ʦʪʤʝʯʝʥʳ ʚ 

ʬʘʟʝ ʚʝʩʝʥʥʝʛʦ ʢʫʱʝʥʠʷ ʠ ʩʦʩʪʘʚʣʷʣʠ 17,1ï22,9 %. ʅʘʠʙʦʣʴʰʘʷ ʩʫʭʘʷ ʤʘʩʩʘ ʙʳʣʘ ʫ ʨʘʩʪʝʥʠʡ ʚ ʚʘʨʠʘʥʪʘʭ ʩ ʧʦʜ-

ʢʦʨʤʢʦʡ ʢʘʨʙʘʤʠʜʦʤ ɹʠʦ-1. ʉʫʱʝʩʪʚʝʥʥʳʤʠ ʙʳʣʠ ʨʘʟʣʠʯʠʷ ʚʘʨʠʘʥʪʦʚ ʩ ʧʦʜʢʦʨʤʢʦʡ ʢʘʨʙʘʤʠʜʦʤ ɹʠʦ-1 ʠ ʥʝʩʫ-

ʱʝʩʪʚʝʥʥʳʤʠ ï ʩ ʢʘʨʙʘʤʠʜʦʤ ɹʠʦ-2. ʉʫʭʘʷ ʤʘʩʩʘ ʨʘʩʪʝʥʠʡ ʩ ʧʦʜʢʦʨʤʢʘʤʠ ʢʘʨʙʘʤʠʜʦʤ ɹʠʦ-2 ʤʝʥʴʰʝ, ʯʝʤ ʢʘʨʙʘ-

ʤʠʜʦʤ ɹʠʦ-1 (ʪʘʙʣ.4). 

ʈʘʟʣʠʯʠʷ ʩ ʢʦʥʪʨʦʣʝʤ ʧʦ ʩʫʭʦʡ ʤʘʩʩʝ ʨʘʩʪʝʥʠʡ ʚ ʬʘʟʝ ʚʳʭʦʜʘ ʚ ʪʨʫʙʢʫ ʚʘʨʠʘʥʪʦʚ ʩ ʧʦʜʢʦʨʤʢʦʡ ʥʝ-

ʩʢʦʣʴʢʦ ʩʦʢʨʘʪʠʣʠʩʴ ʠ ʩʦʩʪʘʚʠʣʠ 14,6ï18,8 %. ɺʣʠʷʥʠʝ ʢʘʨʙʘʤʠʜʘ ʨʘʟʣʠʯʥʳʭ ʤʦʜʠʬʠʢʘʮʠʡ ʥʘ ʥʘʢʦʧʣʝʥʠʝ ʩʫ-

ʭʦʡ ʤʘʩʩʳ ʨʘʟʣʠʯʘʣʠʩʴ ʚ ʪʦʡ ʞʝ ʩʪʝʧʝʥʠ, ʯʪʦ ʠ ʚ ʬʘʟʝ ʢʫʱʝʥʠʷ. ʅʘʠʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʙʠʦʩʠʥ-

ʪʝʟʘ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʩʢʣʘʜʳʚʘʣʠʩʴ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʜʣʷ ʧʦʜʢʦʨʤʢʠ ʙʠʦʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ ʬʦʨʤ ʢʘʨʙʘʤʠʜʘ 

(ʪʘʙʣ. 4). 

ɺ ʬʘʟʝ ʢʦʣʦʰʝʥʠʷ ʦʪʣʠʯʠʷ ʧʦ ʩʫʭʦʡ ʤʘʩʩʝ ʨʘʩʪʝʥʠʡ ʚʘʨʠʘʥʪʦʚ ʩ ʧʦʜʢʦʨʤʢʦʡ ʩ ʢʦʥʪʨʦʣʝʤ ʩʦʢʨʘʱʘʣʠʩʴ 

ʜʦ 5,8ï7,4 %. ʈʘʟʣʠʯʠʷ ʠʟʫʯʘʝʤʳʭ ʤʦʜʠʬʠʢʘʮʠʡ ʢʘʨʙʘʤʠʜʘ ʧʦ ʚʣʠʷʥʠʶ ʥʘ ʥʘʢʦʧʣʝʥʠʝ ʩʫʭʦʡ ʤʘʩʩʳ ʙʳʣʠ ʥʝ-

ʟʥʘʯʠʪʝʣʴʥʳʤʠ. ʇʦ ʩʪʝʧʝʥʠ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʘʥʘʣʠʟʠʨʫʝʤʳʡ ʧʦʢʘʟʘʪʝʣʴ ʠʭ ʤʦʞʥʦ ʨʘʩʧʦʣʦʞʠʪʴ ʚ ʩʣʝʜʫʶʱʠʡ 
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ʫʙʳʚʘʶʱʠʡ ʨʷʜ: ʢʘʨʙʘʤʠʜ ɹʠʦ-1, ʢʘʨʙʘʤʠʜ ɹʠʦ-2, ʩʪʘʥʜʘʨʪʥʳʡ ʢʘʨʙʘʤʠʜ. ʉʫʭʘʷ ʤʘʩʩʘ ʨʘʩʪʝʥʠʡ ʚ ʬʘʟʝ ʧʦʣʥʦʡ 

ʩʧʝʣʦʩʪʠ ʚʘʨʠʘʥʪʦʚ ʩ ʧʦʜʢʦʨʤʢʘʤʠ ʙʳʣʘ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʦʥʪʦʛʝʥʝʟʘ, ʙʦʣʴʰʝ, ʯʝʤ ʥʘ ʢʦʥʪʨʦʣʝ. ʈʘʟʣʠʯʠʷ 

ʚʘʨʠʘʥʪʦʚ ʩ ʧʦʜʢʦʨʤʢʦʡ ʙʳʣʠ ʥʝʟʥʘʯʠʪʝʣʴʥʳʤʠ, ʧʨʠ ʵʪʦʤ ʥʘʠʙʦʣʴʰʘʷ ʤʘʩʩʘ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʥʘʢʘʧʣʠʚʘʣʘʩʴ 

ʨʘʩʪʝʥʠʷʤʠ ʩ ʧʦʜʢʦʨʤʢʦʡ ʢʘʨʙʘʤʠʜʦʤ ɹʠʦ-1. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʠʙʦʣʝʝ ʫʩʧʝʰʥʦ ʨʘʩʪʫʪ ʠ ʨʘʟʚʠʚʘʶʪʩʷ ʨʘʩʪʝʥʠʷ ʧʨʠ ʧʦʜʢʦʨʤʢʝ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʤ 

ʢʘʨʙʘʤʠʜʦʤ. ʉʫʱʝʩʪʚʝʥʥʳʭ ʨʘʟʣʠʯʠʡ ʚ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʢʘʨʙʘʤʠʜʘ ɹʠʦ-1 ʠ ʢʘʨʙʘʤʠʜʘ ɹʠʦ-2 ʥʝ ʦʪʤʝʯʝʥʦ, ʭʦʪʷ 

ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʡ ʚʝʛʝʪʘʮʠʠ ʥʘʙʣʶʜʘʣʘʩʴ ʩʪʘʙʠʣʴʥʘʷ ʪʝʥʜʝʥʮʠʷ ʧʨʝʠʤʫʱʝʩʪʚʘ ɹʠʦ-1. 

ɸʥʘʣʠʟ ʩʦʜʝʨʞʘʥʠʷ ʘʟʦʪʘ ʚ ʥʘʜʟʝʤʥʳʭ ʚʝʛʝʪʘʪʠʚʥʳʭ ʦʨʛʘʥʘʭ ʧʦʢʘʟʘʣ, ʯʪʦ ʚ ʨʘʩʪʝʥʠʷʭ ʧʦʣʫʯʠʚʰʠʭ 

ʘʟʦʪʥʫʶ ʧʦʜʢʦʨʤʢʫ ʘʟʦʪʘ ʩʦʜʝʨʞʘʣʦʩʴ ʙʦʣʴʰʝ, ʯʝʤ ʚ ʢʦʥʪʨʦʣʝ ʚ ʬʘʟʝ ʢʫʱʝʥʠʷ ʥʘ 1,21ï1,24 %. ʂ ʬʘʟʝ ʢʦʣʦʰʝ-

ʥʠʷ ʵʪʠ ʨʘʟʣʠʯʠʷ ʩʥʠʞʘʣʠʩʴ ʜʦ 0,11ï0,23 %, ʘ ʧʨʠ ʩʦʟʨʝʚʘʥʠʠ ï ʚ ʟʝʨʥʝ ʘʟʦʪʘ ʙʳʣʦ ʙʦʣʴʰʝ ʥʘ 0,10ï0,11 %, ʘ ʚ 

ʩʦʣʦʤʝ ï ʧʨʘʢʪʠʯʝʩʢʠ ʦʪʩʫʪʩʪʚʦʚʘʣʠ (0,01 %). ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʡ ʚʝʛʝʪʘʮʠʠ ʥʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʘʟʦʪʘ 

ʩʦʜʝʨʞʘʣʦʩʴ ʚ ʨʘʩʪʝʥʠʷʭ, ʧʦʣʫʯʠʚʰʠʭ ʘʟʦʪ ʩ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʤʠ ʫʜʦʙʨʝʥʠʷʤʠ, ʧʨʠ ʵʪʦʤ ʢʘʨʙʘʤʠʜ ɹʠʦ-1 ʠ 

ʢʘʨʙʘʤʠʜ ɹʠʦ-2 ʧʦ ʩʪʝʧʝʥʠ ʦʢʘʟʳʚʘʝʤʦʛʦ ʚʣʠʷʥʠʷ ʜʦʩʪʦʚʝʨʥʦ ʥʝ ʨʘʟʣʠʯʘʣʠʩʴ (ʪʘʙʣʠʮʘ 5). 
 

ʊʘʙʣʠʮʘ 5 

ɼʠʥʘʤʠʢʘ ʩʦʜʝʨʞʘʥʠʷ ʘʟʦʪʘ ʚ ʨʘʩʪʝʥʠʷʭ, % ʩʫʭʦʡ ʤʘʩʩʳ 
ʌʘʟʘ 

ʨʘʟʚʠʪʠʷ  

ʨʘʩʪʝʥʠʡ ʂʦʥʪʨʦʣʴ 

(1-ʷ ʧʦʜʢʦʨʤʢʘ N30 + 2-ʷ ʧʦʜʢʦʨʤʢʘ N30) 

 ʂʘʨʙʘʤʠʜ ʂʘʨʙʘʤʠʜ ɹʠʦ-1 ʂʘʨʙʘʤʠʜ ɹʠʦ-2 

 N P N P N P N P 

ʚʝʩʝʥʥʝʝ  

ʢʫʱʝʥʠʝ 
3,20 0,35 4,41 0,30 4,44 0,69 4,43 0,21 

ʢʦʣʦʰʝʥʠʝ 1,89 0,36 2,00 0,32 2,12 0,69 2,10 0,20 

ʧʦʣʥʘʷ ʩʧʝʣʦʩʪʴ 

ʟʝʨʥʦ 2,11 0,38 2,21 0,34 2,22 0,72 2,22 0,18 

ʩʦʣʦʤʘ 0,62 0,37 0,63 0,33 0,63 0,74 0,63 0,19 

 

ʉʦʜʝʨʞʘʥʠʝ ʬʦʩʬʦʨʘ ʚ ʨʘʩʪʝʥʠʷʭ ʟʘʚʠʩʝʣʦ ʦʪ ʘʟʦʪʥʦʡ ʧʦʜʢʦʨʤʢʠ, ʯʪʦ ʚʧʦʣʥʝ ʦʙʲʷʩʥʠʤʦ, ʪ. ʢ. ʚ ʤʝʪʘ-

ʙʦʣʠʟʤ ʘʟʦʪ ʠ ʬʦʩʬʦʨ ʚʢʣʶʯʘʶʪʩʷ ʚ ʩʪʨʦʛʦ ʦʧʨʝʜʝʣʝʥʥʦʤ ʩʦʦʪʥʦʰʝʥʠʠ (ʪʘʙʣ. 5).  

ʈʘʩʪʝʥʠʷ ʚʘʨʠʘʥʪʦʚ ʩ ʧʦʜʢʦʨʤʢʦʡ, ʠʥʪʝʥʩʠʚʥʝʝ ʠʟʚʣʝʢʘʣʠ ʝʛʦ ʠʟ ʧʦʯʚʳ, ʥʘ ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʙʦʣʝʝ ʚʳʩʦ-

ʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʬʦʩʬʦʨʘ ʚ ʚʝʛʝʪʘʪʠʚʥʳʭ ʦʨʛʘʥʘʭ, ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʥʪʨʦʣʝʤ. ʄʝʥʴʰʝ ʚʩʝʛʦ ʬʦʩʬʦʨʘ ʩʦʜʝʨʞʘʣʠ 

ʨʘʩʪʝʥʠʷ, ʧʦʜʢʦʨʤʣʝʥʥʳʝ ʩʪʘʥʜʘʨʪʥʳʤ ʢʘʨʙʘʤʠʜʦʤ, ʙʦʣʴʰʝ ïʢʘʨʙʘʤʠʜʦʤ ɹʠʦ-1 ʠ ʢʘʨʙʘʤʠʜʦʤ ɹʠʦ-2. ʈʘʟʣʠʯʠʷ 

ʧʦ ʚʣʠʷʥʠʶ ʢʘʨʙʘʤʠʜʘ ɹʠʦ-1 ʠ ɹʠʦ-2 ʥʝʩʫʱʝʩʪʚʝʥʥʳ, ʥʦ, ʢʘʢ ʠ ʚ ʦʪʥʦʰʝʥʠʠ ʘʟʦʪʘ, ʠʤʝʝʪʩʷ ʫʩʪʦʡʯʠʚʘʷ ʪʝʥʜʝʥ-

ʮʠʷ ʧʨʝʠʤʫʱʝʩʪʚʘ ɹʠʦ-1.  
 

ʊʘʙʣʠʮʘ 6 

ɼʠʥʘʤʠʢʘ ʩʦʜʝʨʞʘʥʠʷ ʢʘʣʠʷ ʚ ʨʘʩʪʝʥʠʷʭ, % ʩʫʭʦʡ ʤʘʩʩʳ 

ɺʘʨʠʘʥʪʳ ʦʧʳʪʘ 

ʌʘʟʘ ʦʪʙʦʨʘ ʦʙʨʘʟʮʦʚ 

ʚʝʩʝʥʥʝʝ  

ʢʫʱʝʥʠʝ 
ʢʦʣʦʰʝʥʠʝ 

ʧʦʣʥʘʷ ʩʧʝʣʦʩʪʴ 

ʟʝʨʥʦ ʩʦʣʦʤʘ 

ʂʦʥʪʨʦʣʴ 2,88 1,78 0,50 1,41 

ʂʘʨʙʘʤʠʜ (1-ʷ ʧʦʜʢʦʨʤʢʘ N30 + 2-ʷ ʧʦʜʢʦʨʤʢʘ N30) 2,99 1,85 0,51 1,42 

ʂʘʨʙʘʤʠʜ ɹʠʦ-1 (1-ʷ ʧʦʜʢʦʨʤʢʘ N30 + 2-ʷ ʧʦʜʢʦʨʤʢʘ N30) 3,01 1,87 0,53 1,44 

ʂʘʨʙʘʤʠʜ ɹʠʦ-2 (1-ʷ ʧʦʜʢʦʨʤʢʘ N30 + 2-ʷ ʧʦʜʢʦʨʤʢʘ N30) 3,00 1,86 0,52 1,43 

 

ɺ ʜʠʥʘʤʠʢʝ ʩʦʜʝʨʞʘʥʠʷ ʢʘʣʠʷ ʚ ʨʘʩʪʝʥʠʷʭ ʠ ʚʣʠʷʥʠʠ ʥʘ ʥʝʛʦ ʧʦʜʢʦʨʤʦʢ ʨʘʟʣʠʯʥʳʤʠ ʬʦʨʤʘʤʠ ʢʘʨʙʘ-

ʤʠʜʘ ʦʪʤʝʯʝʥʳ ʘʥʘʣʦʛʠʯʥʳʝ ʩ ʘʟʦʪʦʤ ʠ ʬʦʩʬʦʨʦʤ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ (ʪʘʙʣʠʮʘ 6).  

ɺʥʝʩʝʥʠʝ ʟʘ ʜʚʝ ʧʦʜʢʦʨʤʢʠ 60 ʢʛ/ʛʘ ʜ.ʚ. ʘʟʦʪʘ ʦʙʝʩʧʝʯʠʚʘʣʦ ʫʚʝʣʠʯʝʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ ʥʘ 6,8ï9,9 ʮ/ʛʘ 

ʠʣʠ 10,2ï14,9 % (ʪʘʙʣʠʮʘ 7). 
 

ʊʘʙʣʠʮʘ 7 

ɺʣʠʷʥʠʝ ʬʦʨʤ ʫʜʦʙʨʝʥʠʡ ʥʘ ʫʨʦʞʘʡ ʟʝʨʥʘ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ 

ɺʘʨʠʘʥʪʳ ʦʧʳʪʘ ʋʨʦʞʘʡ, ʮ/ʛʘ 
ʇʨʠʙʘʚʢʘ ʫʨʦʞʘʷ 

ʮ/ʛʘ % ʮ/ʛʘ % 

ɹʝʟ ʫʜʦʙʨʝʥʠʡ 36,0 -30,4 -45,8 ï ï 

ʂʦʥʪʨʦʣʴ (ʬʦʥ) 66,4 ï ï 30,4 84,4 

ʂʘʨʙʘʤʠʜ (1-ʷ ʧʦʜʢʦʨʤʢʘ N30 + 2-ʷ ʧʦʜʢʦʨʤʢʘ N30) 73,2 6,8 10,2 37,2 103,3 

ʂʘʨʙʘʤʠʜ ɹʠʦ-1 (1-ʷ ʧʦʜʢʦʨʤʢʘ N30 + 2-ʷ ʧʦʜʢʦʨʤʢʘ 

N30) 
76,3 9,9 14,9 40,3 111,9 

ʂʘʨʙʘʤʠʜ ɹʠʦ-2 (1-ʷ ʧʦʜʢʦʨʤʢʘ N30 + 2-ʷ ʧʦʜʢʦʨʤʢʘ 

N30) 
75,3 8,9 13,4 39,3 109,2 

HCP05 2,1 ï ï ï ï 
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ʅʘʠʙʦʣʴʰʘʷ ʧʨʠʙʘʚʢʘ ʫʨʦʞʘʡʥʦʩʪʠ ʧʦʣʫʯʝʥʘ ʧʨʠ ʧʦʜʢʦʨʤʢʝ ʢʘʨʙʘʤʠʜʦʤ ɹʠʦ-1, ʟʘʪʝʤ ʢʘʨʙʘʤʠʜʦʤ ɹʠʦ-2 ʠ 

ʩʘʤʘʷ ʤʘʣʝʥʴʢʘʷ ï ʪʨʘʜʠʮʠʦʥʥʳʤ ʢʘʨʙʘʤʠʜʦʤ. ʈʘʟʣʠʯʠʷ ʧʦ ʫʨʦʞʘʡʥʦʩʪʠ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʚʘʨʠʘʥʪʦʚ ʩ ʧʦʜʢʦʨʤʢʦʡ 

ʢʘʨʙʘʤʠʜʦʤ ɹʠʦ-1 ʠ ɹʠʦ-2 ʩʦʩʪʘʚʣʷʶʪ ʣʠʰʴ 1 ʮ/ʛʘ, ʯʪʦ ʧʨʠ ʩʣʦʞʠʚʰʝʡʩʷ ʪʦʯʥʦʩʪʠ ʦʧʳʪʘ ʥʝʩʫʱʝʩʪʚʝʥʥʦ. 

ʋʨʦʞʘʡʥʦʩʪʴ ʧʦʚʳʰʘʣʘʩʴ ʚʩʣʝʜʩʪʚʠʝ ʙʦʣʴʰʝʡ ʚʳʞʠʚʘʝʤʦʩʪʠ ʨʘʩʪʝʥʠʡ ʚ ʚʝʩʝʥʥʠʡ ʧʝʨʠʦʜ ʦʪ ʚʦʟʦʙ-

ʥʦʚʣʝʥʠʷ ʚʝʛʝʪʘʮʠʠ ʜʦ ʢʦʣʦʰʝʥʠʷ, ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʦʟʝʨʥʝʥʥʦʩʪʠ ʢʦʣʦʩʘ ʠ ʝʛʦ ʤʘʩʩʳ (ʪʘʙʣʠʮʘ 8). 
 

ʊʘʙʣʠʮʘ 8 

ʕʣʝʤʝʥʪʳ ʩʪʨʫʢʪʫʨʳ ʫʨʦʞʘʷ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ 

ɺʘʨʠʘʥʪʳ ʦʧʳʪʘ 
ʂʦʣʠʯʝʩʪʚʦ ʧʨʦʜʫʢʪʠʚ-

ʥʳʭ ʩʪʝʙʣʝʡ ʰʪ./ʤ2 

ʆʟʝʨʥʝʥʥʦʩʪʴ 

ʢʦʣʦʩʘ, ʰʪ. 

ʄʘʩʩʘ, ʛ 

1000 

ʟʝʨʝʥ 

ʟʝʨʥʘ ʦʜʥʦʛʦ  

ʢʦʣʦʩʘ 

ʂʦʥʪʨʦʣʴ 498 33,2 40,1 1,34 

1-ʷ ʧʦʜʢʦʨʤʢʘ N30 + 

2-ʷ ʧʦʜʢʦʨʤʢʘ N30 

ʂʘʨʙʘʤʠʜ 514 35,9 40,1 1,44 

ʂʘʨʙʘʤʠʜ ɹʠʦ-1 515 37,1 40,7 1,51 

ʂʘʨʙʘʤʠʜ ɹʠʦ-2 514 36,7 40,6 1,49 

HCP05 12 2,7 1,2 0,10 

 

ʂʘʯʝʩʪʚʦ ʟʝʨʥʘ ʧʰʝʥʠʮʳ ʦʟʠʤʦʡ ʥʘ ʧʦʩʝʚʘʭ, ʧʦʜʢʦʨʤʣʝʥʥʳʭ ʘʟʦʪʦʤ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʰʘʣʦʩʴ. ɺʦʟʨʘʩ-

ʪʘʣʦ ʩʦʜʝʨʞʘʥʠʝ ʚ ʥʝʤ ʢʣʝʡʢʦʚʠʥʳ ʠ ʙʝʣʢʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 1,0ï1,1 % ʠ 1,2ï1,3 %. ʅʘʨʷʜʫ ʩ ʧʦʚʳʰʝʥʠʝʤ 

ʢʦʣʠʯʝʩʪʚʘ ʢʣʝʡʢʦʚʠʥʳ ʫʣʫʯʰʘʣʦʩʴ ʠ ʝʝ ʢʘʯʝʩʪʚʦ: ʀɼʂ ʫʚʝʣʠʯʠʣʩʷ ʥʘ 9,0ï10,5 ʝʜ. (ʪʘʙʣʠʮʘ 9). 
 

ʊʘʙʣʠʮʘ 9 

ʂʘʯʝʩʪʚʦ ʟʝʨʥʘ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ 
ɺʘʨʠʘʥʪʳ ʦʧʳʪʘ ʉʦʜʝʨʞʘʥʠʝ, % 

ʀɼʂ ʝʜ. 
ʉʪʝʢʣʦʚʠʜ-

ʥʦʩʪʴ, % 

ʉʙʦʨ  

ʙʝʣʢʘ, ʮ/ʛʘ  ʢʣʝʡʢʦʚʠʥʘ ʙʝʣʦʢ 

ʂʦʥʪʨʦʣʴ 21,4 11,2 54,1 54,1 743,7 

N30 + N30 ʂʘʨʙʘʤʠʜ 22,4 12,4 63,1 53,2 907,7 

 
ʂʘʨʙʘʤʠʜ ɹʠʦ-1 22,4 12,5 64,2 54,4 953,8 

ʂʘʨʙʘʤʠʜ ɹʠʦ-2 22,5 12,5 64,6 54,1 941,3 

HCP05 0,58 0,12 0,95 1,20 - 

 

ɿʘʪʨʘʪʳ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʧʰʝʥʠʮʳ ʩʦʩʪʘʚʠʣʠ 46410 ʨʫʙ./ʛʘ, ʩʝʙʝʩʪʦʠʤʦʩʪʴ ï 6390 ʨʫʙ./ʪ, ʩʨʝʜʥʷʷ ʮʝʥʘ 

ʨʝʘʣʠʟʘʮʠʠ 8140 ʨʫʙ./ʪ, ʧʨʠʙʳʣʴ ï 17504 ʨʫʙ./ʛʘ, ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ ï 42,1 %. ɿʘʪʨʘʪʳ ʥʘ ʫʜʦʙʨʝʥʠʷ ʚ ʩʦʦʪʚʝʪ-

ʩʪʚʠʠ ʩ ʠʟʫʯʘʝʤʳʤʠ ʩʭʝʤʘʤʠ ʤʠʥʝʨʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 10. 
 

ʊʘʙʣʠʮʘ 10 

ɿʘʪʨʘʪʳ ʥʘ ʫʜʦʙʨʝʥʠʷ ʧʦ ʚʘʨʠʘʥʪʘʤ ʦʧʳʪʘ 

ɺʘʨʠʘʥʪʳ 

ʦʧʳʪʘ 
ʋʜʦʙʨʝʥʠʝ 

ʎʝʥʘ ʫʜʦʙʨʝʥʠʡ, 

ʨʫʙ./ʪ 

ʅʦʨʤʘ ʚʥʝʩʝʥʠʷ, 

ʢʛ/ʛʘ ʬ.ʤ. 

ʉʪʦʠʤʦʩʪʴ  

ʫʜʦʙʨʝʥʠʡ, ʨʫʙ./ʛʘ 

ɺʥʝʩʝʥʦ NPK, 

ʢʛ/ʛʘ ʜ. ʚ. 

ʂʦʥʪʨʦʣʴ 

(ʬʦʥ) 

ʅʠʪʨʦʘʤʤʦʬʦʩʢʘ 16:16:16 
19400 200 3880 

 

 ɸʤʤʦʬʦʩ 25350 50 1267,5 
 

ɺʩʝʛʦ 
  

5147,5 128 

ʂʘʨʙʘʤʠʜ (N30 

+ N30) 

ʅʠʪʨʦʘʤʤʦʬʦʩʢʘ 16:16:16 
19400 200 3880 

 

 ɸʤʤʦʬʦʩ 25350 50 1267,5 
 

 ʂʘʨʙʘʤʠʜ 16100 130 2093 
 

ɺʩʝʛʦ 
  

7240,5 188 

ɻʨʠʥ ʉʪʘʨ 

ʂʘʨʙʘʤʠʜ 

ɹʀʆ-1 (N30 + 

N30) 

ʅʠʪʨʦʘʤʤʦʬʦʩʢʘ 16:16:16 

19400 200 3880 
 

 ɸʤʤʦʬʦʩ 25350 50 1267,5 
 

 ʂʘʨʙʘʤʠʜ ɹʀʆ-1 18100 130 2353 
 

ɺʩʝʛʦ 
  

7500,5 188 

ɻʨʠʥ ʉʪʘʨ 

ʂʘʨʙʘʤʠʜ 

ɹʀʆ-2 (N30 + 

N30) 

ʅʠʪʨʦʘʤʤʦʬʦʩʢʘ 16:16:16 

19400 200 3880 
 

 ɸʤʤʦʬʦʩ 25350 50 1267,5 
 

 ʂʘʨʙʘʤʠʜ ɹʀʆ-2 18100 130 2353 
 

ɺʩʝʛʦ 
  

7500,5 188 
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ʇʨʠʤʝʥʝʥʠʝ ʫʜʦʙʨʝʥʠʡ ʫʚʝʣʠʯʠʚʘʝʪ ʟʘʪʨʘʪʳ ʥʘ 1 ʛʘ ʧʦʩʝʚʘ ʥʘ 8340 ʨʫʙ. ʚ ʫʩʣʦʚʠʷʭ ʩʪʘʥʜʘʨʪʥʦʛʦ ʢʘʨ-

ʙʘʤʠʜʘ ʠ ʥʘ 8600 ʨʫʙ. ʢʘʨʙʘʤʠʜʘ ɹʠʦ. ʇʦʣʫʯʝʥʥʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʢʦʤʧʝʥʩʠʨʫʝʪ ʟʘʪʨʘʪʳ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʣʫʯʝ-

ʥʠʝ ʯʠʩʪʦʛʦ ʜʦʭʦʜʘ ʚ ʨʘʟʤʝʨʝ 17627 ʨʫʙ./ʛʘ ʧʨʠ ʧʦʜʢʦʨʤʢʝ ʩʪʘʥʜʘʨʪʥʳʤ ʢʘʨʙʘʤʠʜʦʤ, 19890 ʨʫʙ./ʛʘ ï ʢʘʨʙʘʤʠ-

ʜʦʤ ɹʠʦ-1 ʠ 19076 ʨʫʙ./ʛʘ ï ʢʘʨʙʘʤʠʜʦʤ ɹʠʦ-2. ɺʳʨʘʱʠʚʘʥʠʝ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʙʝʟ ʫʜʦʙʨʝʥʠʡ ʥʝ ʢʦʤʧʝʥʩʠʨʫʝʪ 

ʚʣʦʞʝʥʥʳʭ ʟʘʪʨʘʪ, ʫʙʳʪʦʢ ʩʦʩʪʘʚʠʣ 4312 ʨʫʙ./ʛʘ (ʪʘʙʣʠʮʘ 11). 

ʅʘʠʙʦʣʴʰʠʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʧʦʣʫʯʝʥ ʧʨʠ ʧʦʜʢʦʨʤʢʘʭ ʙʠʦ-

ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʤ ʢʘʨʙʘʤʠʜʦʤ ɹʠʦ-1. ʏʠʩʪʳʡ ʜʦʭʦʜ ʦʪ ʨʝʘʣʠʟʘʮʠʠ ʟʝʨʥʘ ʙʳʣ ʙʦʣʴʰʝ ʥʘ 2263 ʨʫʙ./ʛʘ ʧʨʠ 

ʧʦʜʢʦʨʤʢʘʭ ʩʪʘʥʜʘʨʪʥʳʭ ʢʘʨʙʘʤʠʜʦʤ ʠ 814 ʨʫʙ./ʛʘ ï ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʤ ɹʠʦ-2. ʈʝʥʪʘʙʝʣʴʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʩʦʩʪʘʚʠʣʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 47,1 %, 42,0 % ʠ 45,2 %. 

 

ʊʘʙʣʠʮʘ 11 

ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʟʝʨʥʘ ʦʟʠʤʦʡ 

ʧʰʝʥʠʮʳ ʧʨʠ ʧʦʜʢʦʨʤʢʝ ʨʘʩʪʝʥʠʡ ʢʘʨʙʘʤʠʜʦʤ (ʙʝʟ ʫʯʝʪʘ ʥʘʢʣʘʜʥʳʭ ʨʘʩʭʦʜʦʚ) 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʩʪʘʪʴʠ ɽʜ. ʠʟʤ. 
ɹʝʟ  

ʫʜʦʙʨʝʥʠʡ 

ʂʘʨʙʘʤʠʜ  
ʂʘʨʙʘʤʠʜ  

ɹʀʆ-1  ɹʀʆ-2 

N30 + N30 

ʉʫʤʤʘ ʟʘʪʨʘʪ ʥʘ 1 ʛʘ  ʨʫʙ./ʛʘ 33618 41958 42218 42218 

ɿʘʨʘʙʦʪʥʘʷ ʧʣʘʪʘ ʠ ʥʘʣʦʛʠ  ʨʫʙ./ʛʘ 8331 8631 8631 8631 

ʉʝʤʝʥʘ  ʨʫʙ./ʛʘ 2895 2895 2895 2895 

ʉɿʈ  ʨʫʙ./ʛʘ 2903 2903 2903 2903 

ʄʠʥʝʨʘʣʴʥʳʝ ʫʜʦʙʨʝʥʠʷ  ʨʫʙ./ʛʘ 0 7240 7500 7500 

ɻʉʄ  ʨʫʙ./ʛʘ 5100 5900 5900 5900 

ɸʤʦʨʪʠʟʘʮʠʷ  ʨʫʙ./ʛʘ 4046 4046 4046 4046 

ʇʨʦʯʠʝ ʟʘʪʨʘʪʳ ʨʫʙ./ʛʘ 10343 10343 10343 10343 

ʋʨʦʞʘʡ ʚ ʙʫʥʢʝʨʥʦʤ ʚʝʩʝ  ʪ/ʛʘ 3,65 7,42 7,74 7,64 

ʋʨʦʞʘʡ ʚ ʟʘʯʝʪʥʦʤ ʚʝʩʝ  ʪ/ʛʘ 3,6 7,32 7,63 7,53 

ʉʝʙʝʩʪʦʠʤʦʩʪʴ ʧʨʦʜʫʢʮʠʠ  ʨʫʙ./ʪ 9210 5655 5455 5526 

ʎʝʥʘ ʨʝʘʣʠʟʘʮʠʠ ʨʫʙ./ʪ 8140 8140 8140 8140 

ɺʳʨʫʯʢʘ ʨʫʙ./ʛʘ 29304 59585 62108 61294 

ʇʨʠʙʳʣʴ  ʨʫʙ./ʛʘ -4314 17627 19890 19076 

ʈʝʥʪʘʙʝʣʴʥʦʩʪʴ   % -12,8 42,0 47,1 45,2 

 

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʢʘʨʙʘʤʠʜʘ ɹʠʦ-1 ʚʳʷʚʣʝʥʘ ʩʘʤʘʷ ʚʳʩʦʢʘʷ ʘʛʨʦʥʦʤʠʯʝʩʢʘʷ ʵʬ-

ʬʝʢʪʠʚʥʦʩʪʴ, ʢʘʞʜʳʡ ʚʥʝʩʝʥʥʳʡ ʢʠʣʦʛʨʘʤʤ ʜʝʡʩʪʚʫʶʱʝʛʦ ʚʝʱʝʩʪʚʘ ʦʙʦʨʘʯʠʚʘʣʩʷ 21,44 ʢʛ ʧʨʠʙʘʚʢʠ ʫʨʦʞʘʷ. ɺ 

ʫʩʣʦʚʠʷʭ ʧʨʠʤʝʥʝʥʠʷ ʩʪʘʥʜʘʨʪʥʦʛʦ ʠ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ɹʠʦ-2 ʢʘʨʙʘʤʠʜʘ ʦʢʫʧʘʝʤʦʩʪʴ ʩʦʩʪʘʚʠʣʘ ʩʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ 19,78 ʠ 20,90 ʢʛ. ʈʘʟʥʠʮʘ ʚ ʩʪʦʠʤʦʩʪʠ ʧʨʠʙʘʚʢʠ ʠ ʩʪʦʠʤʦʩʪʠ ʫʜʦʙʨʝʥʠʡ ʩʦʩʪʘʚʠʣʘ ʧʨʠ ʚʥʝʩʝʥʠʠ ʩʪʘʥ-

ʜʘʨʪʥʦʛʦ ʢʘʨʙʘʤʠʜʘ ï 23040,8 ʨʫʙ./ʛʘ, ʢʘʨʙʘʤʠʜʘ ɹʠʦ-1 ï 25304,2 ʨʫʙ./ʛʘ ʠ ʢʘʨʙʘʤʠʜʘ ɹʠʦ-2 ï 24490,2 ʨʫʙ./ʛʘ 

(ʪʘʙʣʠʮʘ 12). 

 

ʊʘʙʣʠʮʘ 12 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤ ʢʘʨʙʘʤʠʜʘ ʥʘ ʧʦʩʝʚʝ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ  

ʅʘʠʤʝʥʦʚʘʥʠʝ ʩʪʘʪʴʠ ɽʜ. ʠʟʤ. 
N30 + N30 

ʂʘʨʙʘʤʠʜ ɹʀʆ-1  ɹʀʆ-2  

ʋʨʦʞʘʡʥʦʩʪʴ  ʪ/ʛʘ 7,32 7,63 7,53 

ɺʥʝʩʝʥʦ NPK ʧʦ ʜ. ʚ.  ʢʛ/ʛʘ 188 188 188 

ʇʨʠʙʘʚʢʘ  ʪ/ʛʘ 3,72 4,03 3,93 

ʎʝʥʘ ʨʝʘʣʠʟʘʮʠʠ ʨʫʙ./ʪ 8140 8140 8140 

ʉʪʦʠʤʦʩʪʴ ʫʜʦʙʨʝʥʠʡ  ʨʫʙ./ʛʘ 7240 7500 7500 

ʉʪʦʠʤʦʩʪʴ ʧʨʠʙʘʚʢʠ ʨʫʙ./ʛʘ 30280,8 32804,2 31990,2 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʫʜʦʙʨʝʥʠʡ ʦʪ ʧʨʠʤʝʥʝʥʠʷ 1 ʢʛ ʜ. ʚ.  ʢʛ 19,79 21,44 20,90 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʦʪ ʧʨʠʤʝʥʝʥʠʷ ʫʜʦʙʨʝʥʠʡ (ʨʘʟʥʠʮʘ ʩʪʦ-

ʠʤʦʩʪʠ ʧʨʠʙʘʚʢʠ ʠ ʩʪʦʠʤʦʩʪʠ ʫʜʦʙʨʝʥʠʡ)  
ʨʫʙ. 23040,8 25304,2 24490,2 

 

ɿɸʂʃʖʏɽʅʀɽ 

ʋʩʪʘʥʦʚʣʝʥʘ ʚʳʩʦʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʙʠʦʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʢʘʨʙʘʤʠʜʘ ʚ ʩʨʘʚʥʝʥʠʠ ʩʦ ʩʪʘʥʜʘʨʪʥʳʤ, 

ʯʪʦ ʚʳʨʘʞʘʝʪʩʷ ʚ ʧʦʣʫʯʝʥʠʠ ʧʨʠʙʘʚʢʠ ʫʨʦʞʘʷ ʟʝʨʥʘ 2,1ï3,1 ʮ/ʛʘ. ʉʫʱʝʩʪʚʝʥʥʳʭ ʨʘʟʣʠʯʠʡ ʧʦ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʨʘʟʥʦʚʠʜʥʦʩʪʝʡ ʙʠʦʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ ʬʦʨʤ ʢʘʨʙʘʤʠʜʘ ʥʝ ʫʩʪʘʥʦʚʣʝʥʦ, ʭʦʪʷ ʦʪʤʝʯʝʥʦ ʥʝʢʦʪʦʨʦʝ ʧʨʝʠʤʫʱʝ-

ʩʪʚʦ ʢʘʨʙʘʤʠʜʘ ɹʠʦ-1. ʅʘ ʢʘʯʝʩʪʚʦ ʟʝʨʥʘ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʠʩʧʳʪʫʝʤʳʝ ʫʜʦʙʨʝʥʠʷ ʚʣʠʷʶʪ ʚ ʨʘʚʥʦʡ ʧʦʣʦʞʠ-

ʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ. 
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ʅʘʠʙʦʣʝʝ ʘʛʨʦʥʦʤʠʯʝʩʢʠ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠ ʵʬʬʝʢʪʠʚʥʳʤ ʫʜʦʙʨʝʥʠʝʤ ʥʘ ʧʦʩʝʚʘʭ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʷʚʣʷ-

ʝʪʩʷ ʢʘʨʙʘʤʠʜ ɹʠʦ-1, ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʬʦʨʤʠʨʦʚʘʥʠʝ ʥʘʠʙʦʣʴʰʝʡ ʫʨʦʞʘʡʥʦʩʪʠ ï 76,3 ʮ/ʛʘ, ʯʠʩʪʦʛʦ ʜʦʭʦʜʘ 

17,89 ʪʳʩ. ʨʫʙ./ʛʘ ʠ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ 47,1 %. ʆʢʫʧʘʝʤʦʩʪʴ 1 ʢʛ NPʂ ʧʦ ʜ.ʚ. ʩʦʩʪʘʚʣʷʝʪ 21,44 ʢʛ ʧʨʠʙʘʚʢʠ ʫʨʦʞʘʷ 

ʟʝʨʥʘ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ. 
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Abstract. The results are presented that show the effectiveness of biomineral fertilizers application when ap-

plying biologics to pellets, to improve the elements of winter wheat cultivation technology in order to increase the yield, 

grain quality and reduce the loss of nutrients from the soil. The influence of biomineral fertilizers on the dynamics of 

nitrogen, phosphorus and potassium accumulation by wheat plants and elements of the crop structure was established. 

The influence of the method of applying a biological product based on Bacillus subtilis H ï 13 on car-bamide granules 

was evaluated. The agro-economic efficiency of using biomineral fertilizers is determined. The results obtained are the 

scientific basis for the use of rhizosphere bacteria Bacillus subtilis H ï 13 as an effective strain for expanding the range 

of mineral fertilizers by creating biomodified fertilizers and subsequent use in the technology of growing winter wheat. 

Keywords: winter wheat, grain, rhizosphere bakeries, biological product, urea, productivity, ecology. 
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ʌʠʣʦʩʦʬʩʢʠʝ ʥʘʫʢʠ 
 

 

ʋɼʂ 17 

 

ʀʅʅʆɺɸʎʀʆʅʅɸʗ ɼɽʗʊɽʃʔʅʆʉʊʔ ʀ ʎɽʅʅʆʉʊʅʆ-ʕʊʀʏɽʉʂʀɽ 

ʆʈʀɽʅʊɸʎʀʀ ï ʌɸʂʊʆʈʓ ʋʉʊʆʁʏʀɺʆɻʆ ʈɸɿɺʀʊʀʗ ʉʆɺʈɽʄɽʅʅʆɻʆ ʄʀʈɸ 
 

 ʕ. ʀʟʟʝʪʦʚʘ, ʜʦʢʪʦʨ ʬʠʣʦʩʦʬʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

ʊʘʰʢʝʥʪʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʚʦʩʪʦʢʦʚʝʜʝʥʠʷ, ʋʟʙʝʢʠʩʪʘʥ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʦʚʝʜʝʥ ʬʠʣʦʩʦʬʩʢʦ-ʛʝʨʤʝʥʝʚʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʩʫʱʥʦʩʪʠ ʠ ʩʦʜʝʨʞʘʥʠʷ ʧʦʥʷ-

ʪʠʷ çʠʥʥʦʚʘʮʠʷè. ʇʦʢʘʟʘʥʘ ʨʦʣʴ ʠʥʥʦʚʘʮʠʠ, ʪʚʦʨʯʝʩʪʚʘ ʚ ʫʩʪʦʡʯʠʚʦʤ ʨʘʟʚʠʪʠʠ ʦʙʱʝʩʪʚʘ ʠ ʩʘʤʦʨʝʘʣʠʟʘʮʠʠ 

ʣʠʯʥʦʩʪʠ. ɺʳʷʚʣʝʥ ʘʤʙʠʚʘʣʝʥʪʥʳʡ ʭʘʨʘʢʪʝʨ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʪʝʭʥʦʣʦʛʠʡ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ 

ʥʝ ʪʦʣʴʢʦ ʠʩʪʦʯʥʠʢʦʤ ʙʣʘʛʘ ʜʣʷ ʯʝʣʦʚʝʢʘ ʠ ʦʙʱʝʩʪʚʘ, ʥʦ ʠ ʧʦʨʦʞʜʘʶʪ ʫʛʨʦʟʳ ï ʨʠʩʢʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʥʥʦʚʘʮʠʦʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʢʨʝʘʪʠʚʥʘʷ ʣʠʯʥʦʩʪʴ, ʠʥʥʦʚʘʮʠʦʥʥʦʝ ʤʳʰʣʝʥʠʝ, ʚʳ-

ʩʦʢʠʝ ʪʝʭʥʦʣʦʛʠʠ, ʫʩʪʦʡʯʠʚʦʝ ʨʘʟʚʠʪʠʝ, ʠʥʥʦʚʘʮʠʦʥʥʘʷ ʢʫʣʴʪʫʨʘ, ʫʛʨʦʟʳ-ʨʠʩʢʠ, ʮʝʥʥʦʩʪʥʳʝ ʦʨʠʝʥʪʘʮʠʠ, 

ʵʪʠʯʝʩʢʠʝ ʥʦʨʤʳ 

 

ɺʚʝʜʝʥʠʝ. ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʥʦʚʳʤʠ ʬʘʢʪʦʨʘʤʠ ʨʘʟʚʠʪʠʷ ʦʙʱʝʩʪʚʘ ʠ ʣʠʯʥʦʩʪʠ ʚʳʩʪʫʧʘʶʪ ʠʥ-

ʥʦʚʘʮʠʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʛʦʚʦʨʠʪʴ ʦʙ ʦʩʫʱʝʩʪʚʣʷʶʱʝʤʩʷ ʚ ʛʣʦʙʘʣʴʥʦʤ ʤʘʩʰʪʘʙʝ ʧʝʨʝʭʦʜʝ ʢ ʥʦʚʦʡ ʤʦʜʝʣʠ ʨʘʟ-

ʚʠʪʠʷ ʦʙʱʝʩʪʚʘ ï ʠʥʥʦʚʘʮʠʦʥʥʦʤʫ ʦʙʱʝʩʪʚʫ. ʉʝʛʦʜʥʷ ʣʠʯʥʦʩʪʴ ʷʚʣʷʝʪʩʷ ʠʩʪʦʯʥʠʢʦʤ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ 

ʘʢʪʠʚʥʦʩʪʠ, ʪʚʦʨʮʦʤ ʩʦʚʨʝʤʝʥʥʳʭ ʨʝʘʣʠʡ, ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʠʥʠʮʠʘʪʦʨʦʤ, ʧʨʦʚʦʜʥʠʢʦʤ 

ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʠʜʝʡ ʠ ʧʨʦʝʢʪʦʚ. ʇʦʜʦʙʥʳʝ ʢʘʯʝʩʪʚʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʯʝʣʦʚʝʢʘ ʧʨʦʠʩʭʦʜʷʪ ʙʣʘ-

ʛʦʜʘʨʷ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʝʛʦ ʩʦʟʥʘʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʩʦʚʨʝʤʝʥʥʦʛʦ ʤʠʨʘ. 

ʌʠʣʦʩʦʬʠʷ ʚ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʠʩʭʦʜʠʪ ʠʟ ʧʦʩʪʫʣʘʪʘ, ʯʪʦ ʩʦʚʨʝʤʝʥʥʳʡ ʯʝʣʦʚʝʢ ʫʞʝ ʦʙʣʘʜʘʝʪ ʠʥʥʦʚʘʮʠ-

ʦʥʥʳʤ ʩʦʟʥʘʥʠʝʤ ï ʪʚʦʨʯʝʩʢʠʤ ʩʦʟʥʘʥʠʝʤ, ʠʥʥʦʚʘʮʠʦʥʥʳʤ ʤʳʰʣʝʥʠʝʤ, ʧʦʟʚʦʣʷʶʱʠʤ ʦʩʦʟʥʘʚʘʪʴ ʮʝʣʠ, ʤʦʪʠ-

ʚʳ, ʦʨʠʝʥʪʘʮʠʠ, ʮʝʥʥʦʩʪʥʦ ï ʵʪʠʯʝʩʢʠʝ ʫʩʪʘʥʦʚʢʠ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʨʘʥʩʬʦʨʤʘ-

ʮʠʡ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʠʥʥʦʚʘʮʠʦʥʥʦʝ ʩʦʟʥʘʥʠʝ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʠʥʥʦʚʘʮʠʦʥʥʦʝ ʤʳʰʣʝʥʠʝ. ʆʜʥʘʢʦ ʩʣʝʜʫʝʪ ʦʪ-

ʤʝʪʠʪʴ, ʯʪʦ ʠʥʥʦʚʘʮʠʦʥʥʦʝ ʩʦʟʥʘʥʠʝ ʠ ʠʥʥʦʚʘʮʠʦʥʥʦʝ ʤʳʰʣʝʥʠʝ ʦʭʚʘʪʳʚʘʶʪ ʨʘʟʥʳʝ ʫʨʦʚʥʠ ʧʦʟʥʘʥʠʷ ʦʙʲʝʢ-

ʪʠʚʥʦʡ ʨʝʘʣʴʥʦʩʪʠ. ʀʥʥʦʚʘʮʠʦʥʥʦʝ ʩʦʟʥʘʥʠʝ ʧʨʝʜʧʦʣʘʛʘʝʪ ʧʦʟʥʘʥʠʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʩʦʮʠʘʣʴ-

ʥʳʭ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʘ ʠʥʥʦʚʘʮʠʦʥʥʦʝ ʤʳʰʣʝʥʠʝ ʩʚʷʟʘʥʦ ʩ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʣʶʜʝʡ ʚ ʬʦʨʤʘʪʝ ʩʦʮʠ-

ʘʣʴʥʦ ï ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʠ.  
ʉʫʱʥʦʩʪʴ ʧʦʥʷʪʠʷ çʠʥʥʦʚʘʮʠʷè ʠ ʢʨʝʘʪʠʚʥʘʷ ʣʠʯʥʦʩʪʴ. ʋʩʪʦʡʯʠʚʘʷ ʜʠʥʘʤʠʢʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʨʘʟʚʠʪʠʷ ʩʦʚʨʝʤʝʥʥʦʛʦ ʤʠʨʘ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʥʝʚʦʟʤʦʞʥʦʡ ʙʝʟ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʠʥʥʦʚʘʮʠʦʥʥʦʡ 

ʢʫʣʴʪʫʨʳ, ʪʚʦʨʯʝʩʢʦʡ ʣʠʯʥʦʩʪʠ. ɹʣʘʛʦʜʘʨʷ ʪʚʦʨʯʝʩʢʠʤ ʩʧʦʩʦʙʥʦʩʪʷʤ ʯʝʣʦʚʝʢʘ ʠ ʝʛʦ ʠʥʥʦʚʘʮʠʦʥʥʳʤ ʚʦʟʤʦʞ-

ʥʦʩʪʷʤ ʯʝʣʦʚʝʯʝʩʪʚʦ ʚʩʪʫʧʠʣʦ ʚ ʵʧʦʭʫ ʮʠʬʨʦʚʦʡ ʮʠʚʠʣʠʟʘʮʠʠ, ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ, ʮʠʬʨʦʚʦʛʦ ʦʙʱʝʩʪʚʘ. ʄʳ 

ʞʠʚʸʤ ʩʝʛʦʜʥʷ ʚ ʮʠʬʨʦʚʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ. ɺ ʵʪʦʤ ʧʦʣʝ ʫʚʝʨʝʥʥʦ ʥʘʯʠʥʘʝʪ ʟʘʥʠʤʘʪʴ ʩʚʦʠ ʧʦʟʠʮʠʠ ʮʠʬʨʦʚʦʝ ʧʦ-

ʢʦʣʝʥʠʝ. ɺ ʫʩʣʦʚʠʷʭ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʛʣʦʙʘʣʴʥʦʡ ʢʦʥʢʫʨʝʥʮʠʠ ʮʠʬʨʦʚʳʝ ʨʝʰʝʥʠʷ ʧʦʟʚʦʣʷʶʪ ʫʯʘʩʪʥʠʢʘʤ ʨʳʥ-

ʢʘ ʚʳʩʦʢʠʭ ʪʝʭʥʦʣʦʛʠʡ ʦʧʝʨʘʪʠʚʥʦ ʚʥʝʜʨʷʪʴ ʠ ʢʦʤʤʝʨʮʠʘʣʠʟʠʨʦʚʘʪʴ ʥʘʫʢʫ, ʠʥʥʦʚʘʮʠʠ ʠ ʧʦʣʫʯʘʪʴ ʩʚʝʨʭʧʨʠ-

ʙʳʣʴ [2, ʩ. 32].  

ɺʧʝʨʚʳʝ ʧʦʥʷʪʠʝ ʠʥʥʦʚʘʮʠʷ ʙʳʣʦ ʠʩʧʦʣʴʟʦʚʘʥʦ ʚ ʢʫʣʴʪʫʨʦʣʦʛʠʠ ʠ ʣʠʥʛʚʠʩʪʠʢʝ ʜʣʷ ʦʙʦʟʥʘʯʝʥʠʷ ʧʨʦ-

ʮʝʩʩʘ ʪʨʘʥʩʬʝʨʘ (ʣʘʪ. transfero ï ʧʝʨʝʥʦʰʫ, ʧʝʨʝʤʝʱʘʶ) ï ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʵʣʝʤʝʥʪʦʚ ʦʜʥʦʡ ʢʫʣʴʪʫʨʳ ʚ ʜʨʫʛʫʶ 

ʠ ʧʨʠʦʙʨʝʪʝʥʠʷ ʧʨʠ ʵʪʦʤ ʥʦʚʳʭ, ʥʝ ʩʚʦʡʩʪʚʝʥʥʳʭ ʨʘʥʝʝ ʢʘʯʝʩʪʚ. ʊʘʢʦʝ ʧʨʦʥʠʢʥʦʚʝʥʠʝ ʨʘʩʩʤʘʪʨʠʚʘʣʦʩʴ ʚ ʢʘʯʝ-

ʩʪʚʝ ʨʝʰʘʶʱʝʛʦ ʬʘʢʪʦʨʘ ʨʘʟʚʠʪʠʷ ʮʠʚʠʣʠʟʘʮʠʡ ʠ ʢʫʣʴʪʫʨ. ʀʥʥʦʚʘʮʠʷ ʦʟʥʘʯʘʝʪ ʥʦʚʰʝʩʪʚʘ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ 

ʥʦʚʠʥʦʢ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʥʝ ʩʫʱʝʩʪʚʫʝʪ ʝʜʠʥʦʡ ʪʨʘʢʪʦʚʢʠ ʧʦʥʷʪʠʷ çʠʥʥʦʚʘʮʠʷè. ɺʩʝ ʩʫʱʝʩʪʚʫʶʱʠʝ ʦʧʨʝ-

ʜʝʣʝʥʠʷ ʨʘʩʢʨʳʚʘʶʪ ʨʘʟʣʠʯʥʳʝ ʘʩʧʝʢʪʳ ʜʘʥʥʦʛʦ ʬʝʥʦʤʝʥʘ. ʀʥʦʛʜʘ ʧʦʜ ʠʥʥʦʚʘʮʠʝʡ ʧʦʥʠʤʘʶʪ çʥʘʧʦʣʥʝʥʠʝ 

ʥʦʚʳʤ ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʠʜʝʡ ʠʣʠ ʠʟʦʙʨʝʪʝʥʠʡè (ɹ. ʊʚʠʩʩ), çʤʝʨʦʧʨʠʷʪʠʷ, ʢʦʪʦʨʳʝ ʚʝʜʫʪ ʢ ʧʦʷʚʣʝ-

ʥʠʶ ʥʦʚʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʧʨʦʮʝʩʩʦʚ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠè (ʌ. ʅʠʢʩʦʥ), ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, ʟʘ ʩʯʝʪ 

ʧʨʠʤʝʥʝʥʠʷ ʥʦʚʳʭ ʠʟʦʙʨʝʪʝʥʠʡ ʥʘ ʧʨʘʢʪʠʢʝ ʚʝʜʫʱʠʝ ʢ ʩʦʟʜʘʥʠʶ ʫʣʫʯʰʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʠʟʜʝʣʠʡ, ʢʦʪʦʨʳʝ 

ʥʝ ʠʤʝʶʪ ʘʥʘʣʦʛʦʚ ʚ ʤʠʨʝ (ɹ. ʉʘʥʪʦ). [1, ʩ. 10]. ʉʦʛʣʘʩʥʦ ʫʪʚʝʨʞʜʝʥʠʶ ɸ.ʀ. ʇʨʠʛʦʞʠʥʘ ʠʥʥʦʚʘʮʠʷ ʧʨʝʜʩʪʘʚʣʷ-

ʝʪ ʩʦʙʦʡ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʝ ʠʟʤʝʥʝʥʠʝ, ʢʦʪʦʨʦʝ ʚʥʦʩʠʪ ʚ ʩʨʝʜʫ ʚʥʝʜʨʝʥʠʷ ʥʦʚʳʝ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʪʘʙʠʣʴʥʳʝ 

ʵʣʝʤʝʥʪʳ [6, ʩ. 126]. ʇʦʩʣʝʜʥʠʝ ʤʦʛʫʪ ʙʳʪʴ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʤʘʪʝʨʠʘʣʴʥʳʤʠ ʠʣʠ ʩʦʮʠʘʣʴʥʳʤʠ, ʥʦ ʢʘʞʜʳʡ ʠʟ 

ʥʠʭ ʧʨʝʜʩʪʘʚʣʷʝʪ ʥʦʚʰʝʩʪʚʦ, ʪ. ʝ. ʧʨʝʜʤʝʪ ʥʦʚʦʚʚʝʜʝʥʠʷ. ʅʦʚʦʚʚʝʜʝʥʠʝ (ʠʥʥʦʚʘʮʠʷ) ï ʧʝʨʝʭʦʜ ʥʝʢʦʡ ʩʠʩʪʝʤʳ 
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ʠʟ ʦʜʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚ ʜʨʫʛʦʝ, ʚʢʣʶʯʘʶʱʠʡ ʚ ʩʝʙʷ ʠ ʧʝʨʝʚʦʜ, ʪ.ʝ. ʠʥʠʮʠʠʨʫʝʤʳʝ ʠ ʢʦʥʪʨʦʣʠʨʫʝʤʳʝ ʠʟʤʝʥʝʥʠʷ. 

ʉʢʦʨʝʝ ʚʩʝʛʦ, ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʨʘʟʚʠʪʠʷ ʛʣʦʙʘʣʴʥʦʛʦ ʤʠʨʘ ʧʦʜ ʠʥʥʦʚʘʮʠʝʡ ʩʣʝʜʫʝʪ ʧʦʥʠʤʘʪʴ ʨʝʟʫʣʴʪʘʪ 

ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʠʜʝʡ, ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʨʘʟʨʘʙʦʪʦʢ ʚ ʥʦʚʳʝ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʳʝ, ʦʙʱʝʩʪʚʝʥʥʦ ʧʨʠʟʥʘʥʥʳʝ ʩʦ-

ʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʠ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʝ ʨʝʰʝʥʠʷ [7, ʩ. 556].  
ʉ ʪʝʨʤʠʥʦʤ çʠʥʥʦʚʘʮʠʷè ʪʝʩʥʦ ʩʚʷʟʘʥʳ ʧʦʥʷʪʠʷ çʠʟʦʙʨʝʪʝʥʠʝè, çʦʪʢʨʳʪʠʝè, ʷʚʣʷʶʱʠʝʩʷ ʧʨʦʜʫʢʪʘʤʠ 

ʪʚʦʨʯʝʩʪʚʘ. ʅʦ ʝʩʣʠ ʢʨʝʘʪʠʚʥʦʩʪʴ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʚʳʜʚʠʞʝʥʠʝ ʥʦʚʳʭ ʠʜʝʡ, ʪʦ ʦʪʣʠʯʠʪʝʣʴʥʳʤ ʧʨʠʟʥʘʢʦʤ ʠʥʥʦ-

ʚʘʮʠʠ ʷʚʣʷʝʪʩʷ ʚʦʧʣʦʱʝʥʠʝ ʠʭ ʥʘ ʧʨʘʢʪʠʢʝ. ʆʪʩʶʜʘ ʩʣʝʜʫʝʪ, ʯʪʦ ʠʥʥʦʚʘʮʠʷ ʥʝ ʷʚʣʷʝʪʩʷ ʪʘʢʦʚʦʡ ʜʦ ʪʦʛʦ ʤʦ-

ʤʝʥʪʘ, ʧʦʢʘ ʦʥʘ ʫʩʧʝʰʥʦ ʥʝ ʚʥʝʜʨʝʥʘ ʠ ʥʝ ʥʘʯʘʣʘ ʧʨʠʥʦʩʠʪʴ ʧʨʠʙʳʣʴ. ʇʦʵʪʦʤʫ ʚ ʫʟʢʦʤ ʩʤʳʩʣʝ ʠʥʥʦʚʘʮʠʷ ʝʩʪʴ 

ʧʨʦʜʫʢʪ: ʥʦʚʘʷ ʢʦʥʩʪʨʫʢʮʠʷ, ʪʝʭʥʦʣʦʛʠʷ, ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʡ ʧʨʠʝʤ ʠ ʪ.ʧ., ʚʦʧʣʦʱʸʥʥʳʡ ʚ ʪʦʚʘʨʝ, ʢʦʪʦʨʳʡ ʧʦʣʴ-

ʟʫʝʪʩʷ ʩʧʨʦʩʦʤ ʥʘ ʨʳʥʢʝ ʚ ʩʠʣʫ ʩʚʦʝʡ ʥʦʚʠʟʥʳ [5, ʩ. 17].  

ʅʘ ʦʩʥʦʚʝ ʜʦʩʪʠʞʝʥʠʡ ʥʘʫʢʠ ʠ ʥʘʫʯʥʳʭ ʦʪʢʨʳʪʠʡ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʩʬʦʨʤʠʨʦʚʘʥʳ ʥʦʚʳʝ ʮʝʥʥʦʩʪ-

ʥʳʝ ʦʨʠʝʥʪʘʮʠʠ: 1) ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ; 2) ʨʦʙʦʪʦʪʝʭʥʠʢʘ; 3) ʘʜʜʠʪʠʚʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ; 4) ʥʝʡʨʦʪʝʭʥʦʣʦ-

ʛʠʠ; 5) ʥʘʥʦ-, ʙʠʦʪʝʭʥʦʣʦʛʠʠ; 6) ʚʠʨʪʫʘʣʴʥʘʷ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʨʝʘʣʴʥʦʩʪʴ; 7) ʥʦʚʳʝ ʤʘʪʝʨʠʘʣʳ; 8) ʵʥʝʨʛʝʪʠʯʝ-

ʩʢʠʝ ʪʝʭʥʦʣʦʛʠʠ [3]. ʏʝʣʦʚʝʢ ʥʘ ʜʦʩʪʠʛʥʫʪʦʤ ʥʝ ʦʩʪʘʥʘʚʣʠʚʘʝʪʩʷ. ʉʨʝʜʦʡ ʦʙʠʪʘʥʠʷ ʯʝʣʦʚʝʢʘ ʷʚʣʷʝʪʩʷ ʪʝʧʝʨʴ ʥʝ 

ʧʨʠʨʦʜʘ, ʘ ʪʝʭʥʠʢʘ. ʀʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ, ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʩʨʝʜʘ ʚʩʝ ʘʢʪʠʚʥʝʝ ʚʳʪʝʩʥʷʶʪ ʝʩʪʝʩʪʚʝʥʥʫʶ 

ʩʨʝʜʫ. ʀʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʥʝʩʫʪ ʚʳʟʦʚʳ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʮʠʬʨʦʚʦʡ ʮʠʚʠʣʠʟʘʮʠʠ. ɺ ʵʪʦʡ ʩʠʪʫʘʮʠʠ 

ʦʩʦʙʫʶ ʮʝʥʥʦʩʪʴ ʜʦʣʞʥʳ ʧʨʝʜʩʪʘʚʣʷʪʴ ʠʜʝʠ ʧʨʦʩʚʝʪʠʪʝʣʴʩʪʚʘ, ʢʦʪʦʨʳʝ ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʥʘ ʟʘʱʠʪʫ ʠʜʝʘʣʦʚ ʨʘ-

ʟʫʤʘ, ʧʨʦʛʨʝʩʩʘ, ʧʝʨʝʭʦʜʘ ʦʪ ʪʝʭʥʦʛʝʥʥʦʡ ʢ ʩʦʮʠʘʣʴʥʦ-ʛʫʤʘʥʠʪʘʨʥʦʡ ʮʠʚʠʣʠʟʘʮʠʠ.  

ɼʣʷ ʩʦʟʜʘʥʠʷ ʧʨʠʥʮʠʧʠʘʣʴʥʦʛʦ ʥʦʚʦʛʦ ʚʘʞʥʫʶ ʨʦʣʴ ʠʛʨʘʝʪ ʢʨʝʘʪʠʚʥʦʩʪʴ, ʪʚʦʨʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʣʠʯ-

ʥʦʩʪʠ. ʂʨʝʘʪʠʚʥʦʩʪʴ ï ʵʪʦ ʭʘʨʘʢʪʝʨʥʘʷ ʯʝʨʪʘ ʣʠʯʥʦʩʪʠ, ʧʨʦʷʚʣʷʶʱʘʷʩʷ ʚ ʩʧʦʩʦʙʥʦʩʪʠ ʦʩʫʱʝʩʪʚʠʪʴ ʥʝʯʪʦ ʥʦ-

ʚʦʝ. ɹʝʟ ʪʘʢʦʡ ʯʝʨʪʳ ʣʠʯʥʦʩʪʴ ʥʝ ʩʤʦʞʝʪ ʦʩʫʱʝʩʪʚʠʪʴ ʥʝʯʪʦ ʥʦʚʦʝ, ʜʘʪʴ ʞʠʟʥʴ ʥʦʚʘʮʠʠ ʢʘʢ ʩʧʦʩʦʙʫ ʨʝʰʝʥʠʷ 

ʚʥʫʪʨʝʥʥʝʛʦ ʧʨʦʪʠʚʦʨʝʯʠʷ ʠʣʠ ʢʘʢ ʦʪʚʝʪʫ ʥʘ ʚʦʟʥʠʢʰʫʶ ʠʥʜʠʚʠʜʫʘʣʴʥʫʶ ʢʨʠʟʠʩʥʫʶ ʩʠʪʫʘʮʠʶ. ʀʥʥʦʚʘʮʠʷ 

ʷʚʣʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʠʩʭʦʜʥʳʤ ʧʦʪʝʥʮʠʘʣʦʤ ʜʣʷ ʨʘʟʚʠʪʠʷ ʦʙʱʝʩʪʚʘ, ʥʦ ʠ ʫʩʣʦʚʠʝʤ ʵʬʬʝʢʪʠʚʥʦʡ ʩʘʤʦʨʝʘʣʠʟʘʮʠʠ 

ʣʠʯʥʦʩʪʠ. ʃʶʙʘʷ ʠʥʥʦʚʘʮʠʷ ʦʟʥʘʯʘʝʪ ʩʧʦʩʦʙʥʦʩʪʴ ʫʚʠʜʝʪʴ ʚʝʱʠ ʧʦ-ʠʥʦʤʫ, ʦʧʨʝʜʝʣʠʪʴ ʧʨʦʙʣʝʤʫ ʠ ʧʦʩʪʘʚʠʪʴ 

ʟʘʜʘʯʫ, ʘ ʪʘʢʞʝ ʩʧʦʩʦʙʥʦʩʪʴ ʨʝʰʠʪʴ ʵʪʫ ʟʘʜʘʯʫ. ʉʫʪʴ ʩʘʤʦʨʘʟʚʠʪʠʷ ʯʝʣʦʚʝʢʘ ʠ ʦʙʱʝʩʪʚʘ ʠʤʝʥʥʦ ʚ ʧʦʚʳʰʝʥʠʠ 

ʵʪʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʧʫʪʝʤ ʠʥʥʦʚʘʮʠʡ. 

ʀʥʥʦʚʘʮʠʷ, ʫʛʨʦʟʳ-ʨʠʩʢʠ ʠ ʬʘʢʪʦʨʳ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ. ʆʜʥʘʢʦ ʩʦʚʨʝʤʝʥʥʦʝ ʦʙʱʝʩʪʚʦ ʠ ʯʝʣʦ-

ʚʝʢ, ʥʘʭʦʜʷʱʠʝʩʷ ʚ ʧʦʩʪʦʷʥʥʦ ʫʩʢʦʨʷʶʱʝʤʩʷ ʧʦʪʦʢʝ ʩʦʟʜʘʥʠʷ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠ ʨʝʘʣʠʟʘʮʠʠ ʠʥʥʦʚʘʮʠʡ, ʩʪʘʣ-

ʢʠʚʘʶʪʩʷ ʥʝ ʪʦʣʴʢʦ ʩ ʧʦʚʳʰʝʥʠʝʤ ʩʪʝʧʝʥʠ ʥʦʚʠʟʥʳ ʩʦʮʠʘʣʴʥʳʭ ʦʪʥʦʰʝʥʠʡ, ʪʝʭʥʦʣʦʛʠʡ, ʫʩʣʫʛ, ʪʦʚʘʨʦʚ, ʥʦ ʠ 

ʫʩʠʣʝʥʠʝʤ ʥʝʦʧʨʝʜʝʣʸʥʥʦʩʪʠ, ʥʝʫʩʪʦʡʯʠʚʦʩʪʠ, ʥʝʩʪʘʙʠʣʴʥʦʩʪʠ ʠ ʨʠʩʢʦʚ. ʋʛʨʦʟʳ ï ʨʠʩʢʠ ʩʪʘʣʠ, ʧʦ ʩʫʪʠ, ʚʩʝʦ-

ʭʚʘʪʳʚʘʶʱʠʤ ʷʚʣʝʥʠʝʤ, ʢʦʪʦʨʦʝ ʧʦʣʫʯʠʣʦ ʩʚʦʸ ʜʘʣʴʥʝʡʰʝʝ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʦʙʱʝ-

ʩʪʚʝ ʙʣʘʛʦʜʘʨʷ ʨʝʘʣʠʟʘʮʠʠ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ ʨʘʟʚʠʪʠʷ. ʌʠʣʦʩʦʬʩʢʦʝ ʦʩʤʳʩʣʝʥʠʝ ʚʟʘʠʤʦʩʚʷʟʠ ʨʠʩʢʦʚ ʠ 

ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʦʙʱʝʩʪʚʘ ʩʪʘʥʦʚʠʪʩʷ ʟʘʢʦʥʦʤʝʨʥʳʤ ʵʪʘʧʦʤ ʚ ʨʘʟʚʠʪʠʠ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦ ʩʦʚʨʝʤʝʥʥʳʭ 

ʧʨʦʮʝʩʩʘʭ, ʧʨʦʠʩʭʦʜʷʱʠʭ ʚ ʤʠʨʝ. ʅʝʦʧʨʝʜʝʣʸʥʥʦʩʪʴ, ʥʝʩʪʘʙʠʣʴʥʦʩʪʴ ʠ ʨʠʩʢʠ ï ʵʪʦ ʭʘʨʘʢʪʝʨʥʘʷ ʯʝʨʪʘ ʙʳʪʠʷ 

ʩʦʚʨʝʤʝʥʥʦʛʦ ʤʠʨʘ. 

ʅʘ ʩʫʱʥʦʩʪʥʦʤ ʫʨʦʚʥʝ ʨʠʩʢ, ʙʫʜʫʯʠ ʥʝʦʪʲʝʤʣʝʤʳʤ ʘʩʧʝʢʪʦʤ ʬʝʥʦʤʝʥʘ ʥʦʚʠʟʥʳ, ʷʚʣʷʝʪʩʷ ʦʥʪʦʣʦʛʠʯʝ-

ʩʢʠʤ ʦʩʥʦʚʘʥʠʝʤ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʠ ʫʩʣʦʚʠʝʤ ʝʛʦ ʚʦʟʤʦʞʥʦʩʪʠ. ɼʠʥʘʤʠʯʥʦʝ ʠʥʥʦʚʘʮʠʦʥʥʦʝ ʨʘʟʚʠ-

ʪʠʝ, ʭʦʪʷ ʠ ʦʪʢʨʳʚʘʝʪ ʥʝʙʳʚʘʣʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʨʘʟʚʠʪʠʷ ʯʝʣʦʚʝʢʘ ʠ ʦʙʱʝʩʪʚʘ, ʧʦʨʦʞʜʘʝʪ ʥʝʤʘʣʳʝ ʫʛʨʦʟʳ 

ʜʣʷ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʠ ʩʦʮʠʘʣʴʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ. ɺʩʝ ʵʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʘʤʙʠʚʘʣʝʥʪʥʦʤ ʭʘʨʘʢʪʝʨʝ ʠʥʥʦʚʘʮʠ-

ʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ. ʀʥʥʦʚʘʮʠʦʥʥʦʝ ʦʙʱʝʩʪʚʦ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʨʦʜʫʮʠʨʦʚʘʥʠʝʤ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʫʛʨʦʟ ʠ 

ʦʧʘʩʥʦʩʪʝʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʧʨʦʜʫʢʪʦʚ, ʫʩʣʫʛ, ʢʦʥʚʝʨʛʝʥʪʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ. ʉʣʝʜʫʝʪ ʫʢʘʟʘʪʴ ʥʘ ʦʙʦʩʪʨʝʥʠʝ ʢʦʥʢʫʨʝʥʪʥʦʩʪʠ ʚ ʩʦʮʠʘʣʴʥʦʡ ʩʨʝʜʝ ʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ ï ʚʦʟʥʠʢʥʦʚʝ-

ʥʠʝ ʫʛʨʦʟ ʜʣʷ ʩʦʮʠʘʣʴʥʦʡ ʩʧʣʦʯʸʥʥʦʩʪʠ ʦʙʱʝʩʪʚʘ, ʯʪʦ ʧʨʝʜʧʦʣʘʛʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʘʢʪʠʚʠʟʘʮʠʠ ʥʘʯʘʣ ʩʦʪʨʫʜ-

ʥʠʯʝʩʪʚʘ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. ʄʠʨ ʞʠʚʸʪ ʥʝ ʪʦʣʴʢʦ ʧʦ ʟʘʢʦʥʘʤ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ, ʥʦ ʠ ʧʦ ʧʨʠʥʮʠʧʫ ʩʦʩʪʷʟʘʪʝʣʴʥʦ-

ʩʪʠ, ʜʣʷ ʢʦʪʦʨʦʛʦ ʭʘʨʘʢʪʝʨʥʳ ʩʪʨʝʤʣʝʥʠʝ ʢ ʣʠʜʝʨʩʪʚʫ, ʜʦʤʠʥʠʨʦʚʘʥʠʶ, ʧʦʜʯʠʥʝʥʠʶ, ʧʝʨʝʢʨʘʠʚʘʥʠʶ ʤʠʨʘ, 

ʠʩʭʦʜʷ ʠʟ ʩʚʦʠʭ ʩʫʛʫʙʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʛʝʦʧʦʣʠʪʠʯʝʩʢʠʭ, ʛʝʦʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠʥʪʝʨʝʩʦʚ ʠ ʩʦʙʩʪʚʝʥʥʦʡ ʥʘʮʠʦ-

ʥʘʣʴʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʅʦʚʦʝ ʩʦʩʪʦʷʥʠʝ ʤʠʨʘ, ʧʦʨʦʞʜʸʥʥʦʝ ʚʥʝʜʨʝʥʠʝʤ ʚʳʩʦʢʠʭ ʪʝʭʥʦʣʦʛʠʡ, ʥʫʞʜʘʝʪʩʷ ʚ ʘʢ-

ʪʠʚʠʟʘʮʠʠ ʬʠʣʦʩʦʬʩʢʦʡ ʨʝʬʣʝʢʩʠʠ. ɺʥʝ ʬʠʣʦʩʦʬʩʢʦʡ ʨʝʬʣʝʢʩʠʠ ʠ ʢʦʥʮʝʧʪʫʘʣʠʟʘʮʠʠ ʪʨʫʜʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʜʦ-

ʩʪʠʞʝʥʠʝ ʙʝʟʦʧʘʩʥʦʛʦ ʠ ʫʩʪʦʡʯʠʚʦʛʦ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ, ʘ ʪʘʢʞʝ ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤʥʦ ʦʨʛʘʥʠʟʦʚʘʥ-

ʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʥʘʧʨʘʚʣʝʥʥʦʡ ʥʘ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʫʛʨʦʟ, ʩʚʷʟʘʥʥʳʭ ʩ ʨʘʩʢʨʝʧʦʱʝʥʠʝʤ ʪʚʦʨʯʝʩʢʦʡ ʘʢʪʠʚʥʦ-

ʩʪʠ ʚʦ ʚʩʝʭ ʩʬʝʨʘʭ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʙʳʪʠʷ ï ʵʢʦʥʦʤʠʢʠ, ʧʦʣʠʪʠʢʠ, ʦʙʨʘʟʦʚʘʥʠʷ, ʥʘʫʢʠ, ʪʝʭʥʠʢʠ ʠ ʪʝʭʥʦʣʦʛʠʡ. 

ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʧʦʚʳʰʝʥʥʦʡ ʘʢʪʫʘʣʴʥʦʩʪʴʶ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʬʠʣʦʩʦʬʩʢʦ-ʢʫʣʴʪʫʨʥʘʷ, ʛʫʤʘ-

ʥʠʩʪʠʯʝʩʢʘʷ ʵʢʩʧʣʠʢʘʮʠʷ ʬʘʢʪʦʨʦʚ ʘʜʘʧʪʘʮʠʠ ʢ ʠʥʥʦʚʘʮʠʦʥʥʦʤʫ ʨʘʟʚʠʪʠʶ. ʂ ʠʭ ʯʠʩʣʫ ʦʪʥʦʩʠʪʩʷ ʠʥʥʦʚʘʮʠʦʥ-

ʥʘʷ ʢʫʣʴʪʫʨʘ, ʩʧʦʩʦʙʥʘʷ ʦʬʦʨʤʠʪʴ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ ʚ ʨʘʤʢʘʭ ʮʝʥʥʦʩʪʥʦ-ʵʪʠʯʝʩʢʠʭ ʥʦʨʤ ʠ ʧʨʘʚʠʣ, 

ʦʧʨʝʜʝʣʷʶʱʠʭ ʨʘʮʠʦʥʘʣʴʥʳʡ ʭʘʨʘʢʪʝʨ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ. ʎʝʥʥʦʩʪʴ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʢʫʣʴʪʫʨʳ ʧʨʦʷʚʣʷ-

ʝʪʩʷ ʚ ʩʤʳʩʣʦʚʦʤ ʦʬʦʨʤʣʝʥʠʠ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʚʳʨʘʙʦʪʢʝ ʨʝʛʫʣʷʪʠʚʥʳʭ ʥʦʨʤ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ 

ʧʦʜʜʝʨʞʘʥʠʝ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʛʦ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ ʯʝʣʦʚʝʢʘ ʩ ʝʩʪʝʩʪʚʝʥʥʦʡ ʠ ʩʦʮʠʘʣʴʥʦʡ ʩʨʝʜʦʡ ʚ ʫʩʣʦʚʠʷʭ 

ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ, ʠʤʝʶʱʝʛʦ ʨʠʩʢʦʛʝʥʥʳʡ ʭʘʨʘʢʪʝʨ [4]. 

ɺ ʩʚʷʟʠ ʩ ʨʠʩʢʘʤʠ, ʦʙʫʩʣʦʚʣʠʚʘʶʱʠʤʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠ ʨʝʘʣʠʟʘʮʠʶ ʠʥʥʦʚʘʮʠʡ, ʚ ʦʙʱʝʩʪʚʝ ʬʦʨʤʠ-

ʨʫʝʪʩʷ ʧʦʪʨʝʙʥʦʩʪʴ ʜʦʩʪʠʞʝʥʠʷ ʙʝʟʦʧʘʩʥʦʛʦ ʠ ʫʩʪʦʡʯʠʚʦʛʦ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ. ʋʩʪʦʡʯʠʚʦʝ ʠʥʥʦʚʘʮʠ-

ʦʥʥʦʝ ʨʘʟʚʠʪʠʝ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʦʚʳʰʝʥʠʠ ʢʘʯʝʩʪʚʘ ʧʨʦʠʟʚʦʜʠʤʳʭ ʠʥʥʦʚʘʮʠʡ ʚ ʘʩʧʝʢʪʝ ʫʨʦʚʥʷ ʠʭ ʙʝʟʦʧʘʩʥʦʛʦ 
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ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʣʷ ʯʝʣʦʚʝʯʝʩʢʦʡ ʣʠʯʥʦʩʪʠ ʠ ʩʦʮʠʫʤʘ ʚ ʮʝʣʦʤ. ʊʦʣʴʢʦ ʧʨʠ ʜʦʩʪʠʞʝʥʠʠ ʜʘʥʥʳʭ ʫʩʣʦʚʠʡ ʣʠʯ-

ʥʦʩʪʴ ʤʦʞʝʪ ʦʩʦʟʥʘʪʴ ʠ ʧʨʠʥʷʪʴ ʥʦʚʳʝ ʮʝʥʥʦʩʪʠ ʠ ʪʨʘʜʠʮʠʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʠ ʨʝʘʣʠʟʘʮʠʝʡ ʠʥʥʦ-

ʚʘʮʠʡ.  

ɺʳʚʦʜ. ʈʝʟʶʤʠʨʫʷ ʚʳʰʝʠʟʣʦʞʝʥʥʦʝ, ʤʳ ʧʨʠʰʣʠ ʢ ʟʘʢʣʶʯʝʥʠʶ. ʉʦʚʨʝʤʝʥʥʳʝ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦ-

ʣʦʛʠʠ ʚʳʩʪʫʧʘʶʪ ʠʤʤʘʥʝʥʪʥʳʤ ʬʘʢʪʦʨʦʤ, ʦʧʨʝʜʝʣʷʶʱʠʤ ʩʤʝʥʫ ʮʠʚʠʣʠʟʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ ʨʘʟʚʠʪʠʷ. ʌʘʢʪʦʨʘ-

ʤʠ, ʩʧʦʩʦʙʥʳʤʠ ʦʙʝʩʧʝʯʠʪʴ ʫʩʪʦʡʯʠʚʦʝ ʨʘʟʚʠʪʠʝ, ʷʚʣʷʶʪʩʷ ʠʥʥʦʚʘʮʠʦʥʥʘʷ ʢʫʣʴʪʫʨʘ, ʮʝʥʥʦʩʪʥʦ-ʵʪʠʯʝʩʢʠʝ 

ʦʨʠʝʥʪʘʮʠʠ. ʕʪʠ ʬʘʢʪʦʨʳ ʧʦʚʳʰʘʶʪ ʙʝʟʦʧʘʩʥʦʩʪʴ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʷʚʣʷʶʪʩʷ ʞʠʟʥʝʥʥʦʡ ʩʨʝʜʦʡ, 

ʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʷʶʪ ʥʦʨʤʳ ʠ ʧʨʘʚʠʣʘ ʧʦʚʝʜʝʥʠʷ ʣʶʜʝʡ ʚ ʫʩʣʦʚʠʷʭ ʩʦʚʨʝʤʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ.  
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ʋɼʂ 323.1(575.1) 

 

ʉʇʈɸɺɽɼʃʀɺʆʉʊʔ ʂɸʂ ʌɸʂʊʆʈ ʉʊɸɹʀʃʔʅʆʉʊʀ ʆɹʑɽʉʊɺɸ 
 

 ʂ.ɾ. ʊʫʣʝʥʦʚʘ1, ʕ.ʍ. ʈʘʩʫʣʝʚ2 

1 ʜʦʢʪʦʨ ʬʠʣʦʩʦʬʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ ʬʠʣʦʩʦʬʠʠ 
2 ʢʘʥʜʠʜʘʪ ʬʠʣʦʩʦʬʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʩʦʮʠʘʣʴʥʦ-ʧʦʣʠʪʠʯʝʩʢʠʭ ʥʘʫʢ 

1 ʊʘʰʢʝʥʪʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʅʠʟʘʤʠ, ʋʟʙʝʢʠʩʪʘʥ 
2 ʊʘʰʢʝʥʪʩʢʠʡ ʭʠʤʠʢʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ, ʋʟʙʝʢʠʩʪʘʥ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʢʨʳʚʘʝʪʩʷ ʠʩʪʦʨʠʷ ʠ ʩʦʜʝʨʞʘʥʠʝ ʢʘʪʝʛʦʨʠʠ çʩʧʨʘʚʝʜʣʠʚʦʩʪʴè, ʝʝ ʧʨʝʜʥʘ-

ʟʥʘʯʝʥʠʝ ʠ ʪʨʘʢʪʦʚʢʘ ʜʣʷ ʩʪʘʙʠʣʴʥʦʩʪʠ ʦʙʱʝʩʪʚʘ, ʚʘʞʥʦʩʪʠ ʜʣʷ ʣʠʯʥʦʩʪʠ, ʩʝʤʴʠ ʠ ʦʙʱʝʩʪʚʘ. ʂʘʪʝʛʦʨʠʷ 

ʩʧʨʘʚʝʜʣʠʚʦʩʪʴ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʬʦʨʤʘ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʩʦʟʥʘʥʠʷ, ʝʝ ʧʦʥʠʤʘʥʠʝ ʢʘʢ ʬʝʥʦʤʝʥʘ ʜʫʭʦʚʥʦ-

ʥʨʘʚʩʪʚʝʥʥʦʛʦ ʚʦʩʧʠʪʘʥʠʷ ʣʠʯʥʦʩʪʠ. ɺ ʩʪʘʪʴʝ ʨʘʩʢʨʳʚʘʝʪʩʷ ʚʟʘʠʤʦʩʚʷʟʴ ʢʘʪʝʛʦʨʠʠ ʩʧʨʘʚʝʜʣʠʚʦʩʪʠ ʩ ʪʘʢʠ-

ʤʠ ʢʘʪʝʛʦʨʠʷʤʠ ʢʘʢ ʜʦʙʨʦ ʠ ʟʣʦ, ʘ ʪʘʢʞʝ ʚʘʞʥʦʩʪʴ ʪʘʢʠʭ ʧʦʥʷʪʠʡ ʢʘʢ ʨʘʚʝʥʩʪʚʦ ʠ ʩʚʦʙʦʜʘ. ʎʝʣʴ ʩʪʘʪʴʠ 

ʧʦʢʘʟʘʪʴ ʛʝʥʝʟʠʩ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʢʘʪʝʛʦʨʠʠ ʩʧʨʘʚʝʜʣʠʚʦʩʪʠ ʚ ʠʩʪʦʨʠʠ ʨʘʟʚʠʪʠʷ ʬʠʣʦʩʦʬʩʢʠʭ ʚʟʛʣʷʜʦʚ ʚ ʦʙ-

ʱʝʩʪʚʝ. ɼʘʥʥʦʝ ʧʦʥʠʤʘʥʠʝ ʠʛʨʘʝʪ ʦʧʨʝʜʝʣʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʧʦʩʢʦʣʴʢʫ ʩʧʨʘʚʝʜʣʠʚʦʩʪʴ ʚʘʞʥʦʝ ʫʩʣʦʚʠʝ ʦʙʝʩʧʝʯʝ-

ʥʠʷ ʩʪʘʙʠʣʴʥʦʩʪʠ ʦʙʱʝʩʪʚʘ, ʩʝʤʴʠ, ʝʝ ʮʝʣʦʩʪʥʦʩʪʠ, ʙʝʟ ʵʪʦʛʦ ʥʝʚʦʟʤʦʞʥʦ ʬʦʨʤʠʨʦʚʘʥʠʝ ʯʝʣʦʚʝʢʘ. ʊʘʢʦʝ 

ʚʠʜʝʥʠʝ ʧʦʟʚʦʣʷʝʪ ʥʘʤ ʧʨʝʜʩʪʘʚʠʪʴ ʠʥʥʦʚʘʮʠʦʥʥʫʶ ʪʨʘʢʪʦʚʢʫ ʩʧʨʘʚʝʜʣʠʚʦʩʪʠ ʚ ʚʠʜʝ ʚʘʞʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ 

ʩʪʘʙʠʣʴʥʦʩʪʠ ʦʙʱʝʩʪʚʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʧʨʘʚʝʜʣʠʚʦʩʪʴ, ʧʦʨʷʜʦʢ, ʜʠʩʮʠʧʣʠʥʘ, ʣʠʯʥʦʩʪʴ, ʩʝʤʴʷ, ʜʫʭʦʚʥʘʷ ʞʠʟʥʴ ʦʙʱʝʩʪʚʘ, 

ʩʪʘʙʠʣʴʥʦʩʪʴ, ʢʨʠʪʝʨʠʡ, ʨʘʚʝʥʩʪʚʦ, ʤʦʨʘʣʴ, ʩʚʦʙʦʜʘ, ʜʦʙʨʦ, ʟʣʦ. 

 

ʉʧʨʘʚʝʜʣʠʚʦʩʪʴ, ʢʘʢ ʧʦʥʷʪʠʝ, ʦʭʚʘʪʳʚʘʝʪ ʤʥʦʛʠʝ ʩʪʦʨʦʥʳ ʯʝʣʦʚʝʯʝʩʢʦʡ ʞʠʟʥʠ. ʆʥʘ ʷʚʣʷʝʪʩʷ ʤʦʨʘʣʴ-

ʥʦ-ʥʨʘʚʩʪʚʝʥʥʦʡ ʢʘʪʝʛʦʨʠʝʡ, ʢʘʪʝʛʦʨʠʝʡ ʧʦʣʠʪʠʢʠ ʠ ʧʨʘʚʘ. ʂʘʢ ʧʦʥʷʪʠʷ ʜʦʙʨʘ ʠ ʟʣʘ, ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʩʧʨʘʚʝʜ-

ʣʠʚʦʩʪʠ ʩʪʘʣʠ ʬʦʨʤʠʨʦʚʘʪʴʩʷ ʥʘ ʨʘʥʥʠʭ ʵʪʘʧʘʭ ʟʘʨʦʞʜʝʥʠʷ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʦʙʱʝʩʪʚʘ. ʇʨʠʥʮʠʧ ʩʧʨʘʚʝʜʣʠʚʦʩʪʠ 

ʚʦʟʥʠʢ ʚ ʫʤʘʭ ʣʶʜʝʡ ʚ ʩʚʷʟʠ ʩ ʦʩʦʟʥʘʥʠʝʤ ʨʘʚʝʥʩʪʚʘ ʠʭ ʧʝʨʝʜ ɹʦʛʦʤ ʠ ʩʤʝʨʪʴʶ. ʉ ʪʝʭ ʧʦʨ ʥʠʯʝʛʦ ʥʝ ʠʟʤʝʥʠ-

ʣʦʩʴ ï ʣʶʜʠ ʨʘʚʥʳ ʧʦ ʩʚʦʝʡ ʧʨʠʨʦʜʝ, ʠʤʠ ʚʣʘʜʝʶʪ ʦʜʥʠ ʯʫʚʩʪʚʘ ʠ ʦʜʠʥ ʠʜʝʘʣ ï ʜʦʩʪʠʯʴ ʩʯʘʩʪʴʷ ʚ ʞʠʟʥʠ. ʉʘʤʘʷ 

ʧʝʨʚʘʷ ʬʦʨʤʘ ʩʧʨʘʚʝʜʣʠʚʦʩʪʠ ʙʳʣʘ ʩʚʷʟʘʥʘ ʩ ʧʦʥʷʪʠʝʤ çʨʘʚʝʥʩʪʚʦè. ʆʥʘ ʦʪʨʘʞʝʥʘ ʚ ʪʘʢʦʤ ʜʨʝʚʥʝʤ ʜʦʢʫʤʝʥʪʝ 

ʢʘʢ çɸʚʝʩʪʘè ʠ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʨʘʚʥʦʮʝʥʥʦʩʪʴ ʚʦʟʜʘʷʥʠʷ ʟʘ ʩʦʚʝʨʰʝʥʥʦʝ ʜʝʷʥʠʝ. 

ɺʦʧʨʦʩ ʦ ʩʧʨʘʚʝʜʣʠʚʦʩʪʠ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʚʦʧʨʦʩʦʚ ʢʘʢ ʚʩʝʡ ʧʨʦʰʣʦʡ ʠʩʪʦʨʠʠ ʥʘʰʝʛʦ 

ʢʨʘʷ, ʪʘʢ ʠ ʚ ʥʘʩʪʦʷʱʝʡ ʦʙʱʝʩʪʚʝʥʥʦʡ ʞʠʟʥʠ ʥʝʟʘʚʠʩʠʤʦʛʦ ʋʟʙʝʢʠʩʪʘʥʘ. ʄʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʧʦʚʳʰʝʥʥʳʡ ʠʥ-

ʪʝʨʝʩ ʢ ʵʪʦʤʫ ʠʤʝʝʪ ʩʚʦʶ ʪʨʘʜʠʮʠʦʥʥʦʩʪʴ ʠ ʘʢʪʫʘʣʴʥʦʩʪʴ ʦʜʥʦʚʨʝʤʝʥʥʦ. ɸʥʘʣʠʟ ʜʘʥʥʦʡ ʢʘʪʝʛʦʨʠʠ ʪʨʝʙʫʝʪ 

ʦʛʦʚʦʨʢʠ, ʵʪʘ ʢʘʪʝʛʦʨʠʷ ʩʣʫʞʠʪ ʢʘʢ ʜʣʷ ʦʧʠʩʘʥʠʷ ʥʝʩʦʚʝʨʰʝʥʩʪʚʘ ʤʠʨʘ ʚ ʮʝʣʦʤ, ʪʘʢ ʠ ʜʣʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠʟʲ-

ʷʥʦʚ ʩʦʮʠʘʣʴʥʦ-ʧʦʣʠʪʠʯʝʩʢʦʡ ʞʠʟʥʠ ʦʙʱʝʩʪʚʘ. ʊʘʢ, ʧʝʨʚʳʡ ʧʨʝʟʠʜʝʥʪ ʀ. ʂʘʨʠʤʦʚ ʦʪʤʝʯʘʣ, ʯʪʦ ʠʩʢʣʶʯʠʪʝʣʴʥʦ 

ʚʘʞʥʦʝ ʤʝʩʪʦ ʚ ʜʫʭʦʚʥʦʡ ʞʠʟʥʠ ʦʙʱʝʩʪʚʘ ʟʘʥʠʤʘʝʪ ʠʩʪʦʨʠʯʝʩʢʘʷ ʧʘʤʷʪʴ, ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʦʙʲʝʢʪʠʚʥʦʡ ʠ ʧʨʘʚ-

ʜʠʚʦʡ ʠʩʪʦʨʠʠ ʥʘʨʦʜʘ, ʨʦʜʥʦʛʦ ʢʨʘʷ, ʪʝʨʨʠʪʦʨʠʠ ʛʦʩʫʜʘʨʩʪʚʘ [3].  

ʉʧʨʘʚʝʜʣʠʚʦʩʪʴ ʚʘʞʥʦʝ ʫʩʣʦʚʠʝ ʦʙʝʩʧʝʯʝʥʠʷ ʩʪʘʙʠʣʴʥʦʩʪʠ ʦʙʱʝʩʪʚʘ, ʩʝʤʴʠ, ʝʝ ʮʝʣʦʩʪʥʦʩʪʠ, ʙʝʟ ʵʪʦʛʦ 

ʥʝʚʦʟʤʦʞʥʦ ʬʦʨʤʠʨʦʚʘʥʠʝ ʯʝʣʦʚʝʢʘ. ʅʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʩʧʨʘʚʝʜʣʠʚʦʩʪʠ ʥʘ ʩʝʛʦʜʥʷ ʪʨʝʙʫʶʪ, ʦʜʥʘʢʦ, ʥʝ ʧʨʦ-

ʩʪʦ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ ʠʜʝʠ ʩʦʭʨʘʥʝʥʠʷ ʨʘʚʝʥʩʪʚʘ, ʥʦ ʪʘʢʞʝ ʦʪʨʘʞʝʥʠʷ ʚʢʣʘʜʘ ʢʘʞʜʦʛʦ ʯʝʣʦʚʝʢʘ, ʛʨʘʞʜʘʥʠʥʘ ʚ 

ʨʘʟʚʠʪʠʝ ʦʙʱʝʩʪʚʘ. ʀ ʫʩʣʦʚʠʷʭ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ ʋʟʙʝʢʠʩʪʘʥʘ ʚʳʩʢʘʟʳʚʘʥʠʝ ʇʨʝʟʠʜʝʥʪʘ ʐ. ʄʠʨʟʠʸʝʚʘ ʦ 

ʚʘʞʥʦʩʪʠ ʧʝʨʩʦʥʘʣʴʥʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ, ʩʣʝʜʦʚʘʥʠʷ ʪʨʝʙʦʚʘʥʠʷʤ ʧʦʨʷʜʢʘ ʠ ʜʠʩʮʠʧʣʠʥʳ, ʘ ʪʘʢʞʝ ʯʠʩʪʦʪʳ ʚ 

ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʨʫʢʦʚʦʜʷʱʠʭ ʢʘʜʨʦʚ ʈʝʩʧʫʙʣʠʢʠ ʠʤʝʝʪ ʦʩʦʙʦʝ ʟʥʘʯʝʥʠʝ [4].  

ʇʝʨʚʦʥʘʯʘʣʴʥʦ ʚ ʠʩʪʦʨʠʠ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʩʦʟʥʘʥʠʷ ʧʦʥʠʤʘʥʠʝ ʩʧʨʘʚʝʜʣʠʚʦʩʪʠ ʙʳʣʦ ʩʚʷʟʘʥʦ ʩ ʧʨʠʟʥʘ-

ʥʠʝʤ ʦʜʥʦʟʥʘʯʥʦʛʦ ʠ ʙʝʩʧʨʝʢʦʩʣʦʚʥʦʛʦ ʧʦʥʠʤʘʥʠʷ ʥʦʨʤ ʧʝʨʚʦʙʳʪʥʦʛʦ ʦʙʱʝʩʪʚʘ. ʕʪʦ ʙʳʣʦ ʪʨʝʙʦʚʘʥʠʝ ʥʘʢʘʟʘ-

ʥʠʷ ʟʘ ʥʘʨʫʰʝʥʠʝ ʦʙʱʝʡ ʥʦʨʤʳ. ʅʝʣʴʟʷ ʥʝ ʩʦʛʣʘʩʠʪʩʷ ʩ ʚʳʩʢʘʟʳʚʘʥʠʝʤ ʀ. ʂʘʥʪʘ: çʅʠʯʪʦ ʥʝ ʚʦʟʤʫʱʘʝʪ ʥʘʩ 

ʙʦʣʴʰʝ, ʯʝʤ ʥʝʩʧʨʘʚʝʜʣʠʚʦʩʪʴ; ʚʩʝ ʜʨʫʛʠʝ ʚʠʜʳ ʟʣʘ, ʢʦʪʦʨʳʝ ʥʘʤ ʧʨʠʭʦʜʠʪʴʩʷ ʪʝʨʧʝʪʴ, ʥʠʯʪʦ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʥʝʡè [2]. ɹʣʠʟʢʦʝ ʧʦ ʩʤʳʩʣʫ ʀ. ʂʘʥʪʘ ʧʦʥʠʤʘʥʠʝ ʩʧʨʘʚʝʜʣʠʚʦʩʪʠ ʧʨʝʜʣʘʛʘʣʘ ʝʱʝ ʨʘʥʴʰʝ ʰʢʦʣʘ ʢʦʥʬʫʮʠʘʥʩʪʚʘ 

ʚ ʣʠʮʝ ʄʵʥ-ʮʟʳ: çʗ ʮʝʥʶ ʞʠʟʥʴ, ʥʦ ʝʱʝ ʙʦʣʝʝ ʮʝʥʶ ʩʧʨʘʚʝʜʣʠʚʦʩʪʴ. ɽʩʣʠ ʷ ʥʝ ʤʦʛʫ ʠʤʝʪʴ ʠ ʪʦ, ʠ ʜʨʫʛʦʝ, ʪʦ ʷ 

ʧʨʝʜʧʦʯʪʫ ʩʧʨʘʚʝʜʣʠʚʦʩʪʴè [1].  

ʆʪ ʪʘʢʦʛʦ ʥʝʩʢʦʣʴʢʦ ʥʝʛʘʪʠʚʥʦʛʦ ʧʦʥʠʤʘʥʠʷ ʩʧʨʘʚʝʜʣʠʚʦʩʪʠ ʚ ʨʘʟʚʠʪʠʠ ʦʙʱʝʩʪʚʘ ʩʦ ʚʨʝʤʝʥʝʤ ʧʨʦ-

ʠʩʭʦʜʠʪ ʧʝʨʝʭʦʜ ʢ ʙʦʣʝʝ ʩʣʦʞʥʦʤʫ, ʧʦʟʠʪʠʚʥʦʤʫ ʧʦʥʠʤʘʥʠʶ ʩʧʨʘʚʝʜʣʠʚʦʩʪʠ, ʢʦʪʦʨʦʝ ʥʘʯʠʥʘʝʪ ʦʩʥʦʚʳʚʘʪʴ-

ʩʷ ʥʘ ʟʘʢʦʥʝ ʠ ʠʥʩʪʠʪʫʪʝ ʛʦʩʫʜʘʨʩʪʚʘ. ʇʨʠʤʝʨʦʤ ʵʪʦʛʦ ʷʚʣʷʶʪʩʷ ʩʣʦʚʘ ʧʨʝʜʩʪʘʚʠʪʝʣʷ ʰʢʦʣʳ ʩʦʬʠʩʪʦʚ ʘʥ-

ʪʠʯʥʦʡ ʬʠʣʦʩʦʬʠʠ: çʉʧʨʘʚʝʜʣʠʚʦʩʪʴ (ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦʙʳ) ʥʝ ʥʘʨʫʰʘʪʴ ʟʘʢʦʥʳ ʛʦʩʫʜʘʨʩʪʚʘ, ʚ ʢʦʪʦʨʦʤ 

ʩʦʩʪʦʠʰʴ ʛʨʘʞʜʘʥʠʥʦʤ. ʊʘʢ, ʯʝʣʦʚʝʢ ʙʫʜʝʪ ʠʟʚʣʝʢʘʪʴ ʜʣʷ ʩʝʙʷ ʥʘʠʙʦʣʴʰʝ ʧʦʣʴʟʳ ʠʟ ʧʨʠʤʝʥʝʥʠʷ ʩʧʨʘʚʝʜʣʠ-

ʚʦʩʪʠéè [1].  

ɼʨʫʛʠʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʨʘʟʨʘʙʦʪʢʠ ʢʘʪʝʛʦʨʠʠ ʩʧʨʘʚʝʜʣʠʚʦʩʪʠ ʷʚʣʷʝʪʩʷ ʧʦʥʠʤʘʥʠʝ ʝʝ ʥʝ ʪʦʣʴʢʦ ʢʘʢ ʤʦ-

ʨʘʣʴʥʦ-ʧʨʘʚʦʚʦʡ ʢʘʪʝʛʦʨʠʠ, ʥʦ ʠ ʢʘʢ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʢʘʪʝʛʦʨʠʠ. ʕʪʦ ʧʦʟʚʦʣʠʣʦ ʧʨʝʜʩʪʘʚʠʪʴ ʩʧʨʘ-

ʚʝʜʣʠʚʦʩʪʴ ʥʝ ʪʦʣʴʢʦ ʠʟ ʧʨʠʥʮʠʧʘ ʨʘʚʝʥʩʪʚʘ, ʥʦ ʠ ʠʟ ʧʨʠʥʮʠʧʘ ʥʝʨʘʚʝʥʩʪʚʘ. 
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ʉʧʨʘʚʝʜʣʠʚʦʩʪʴ ʚ ʦʙʱʝʩʪʚʝ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʧʦʜ ʩʦʙʦʡ ʜʚʘ ʦʩʥʦʚʥʳʭ ʜʝʡʩʪʚʠʷ: ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚ ʦʪ-

ʥʦʰʝʥʠʠ ʤʘʪʝʨʠʘʣʴʥʳʭ ʙʣʘʛ ʠ ʚʦʟʜʘʷʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʫʯʘʩʪʠʷ ʢʘʞʜʦʛʦ ʯʝʣʦʚʝʢʘ ʚ ʞʠʟʥʠ ʦʙʱʝʩʪʚʘ, ʠʥʳʤʠ 

ʩʣʦʚʘʤʠ ʩʦʮʠʘʣʴʥʫʶ ʩʧʨʘʚʝʜʣʠʚʦʩʪʴ. ʉʦʮʠʘʣʴʥʘʷ ʩʧʨʘʚʝʜʣʠʚʦʩʪʴ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʥʘʣʠʯʠʝ ʜʣʷ ʢʘʞʜʦʛʦ ʯʣʝʥʘ 

ʦʙʱʝʩʪʚʘ ʧʨʘʚ ʠ ʦʙʷʟʘʥʥʦʩʪʝʡ, ʟʘʩʣʫʛ ʠ ʧʨʠʟʥʘʥʠʷ, ʧʨʝʩʪʫʧʣʝʥʠʷ ʠ ʥʘʢʘʟʘʥʠʷ, ʪʨʫʜʘ ʠ ʚʦʟʥʘʛʨʘʞʜʝʥʠʝ ʟʘ ʥʝʛʦ. 

ɸ ʪʘʢʞʝ ʨʘʚʝʥʩʪʚʦ ʧʝʨʝʜ ʟʘʢʦʥʦʤ ʛʨʘʞʜʘʥ ʣʶʙʦʛʦ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʩʣʦʷ. 

ʉʧʨʘʚʝʜʣʠʚʦʩʪʴ, ʢʘʢ ʦʙʱʝʩʪʚʝʥʥʦʝ ʧʦʥʷʪʠʝ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʥʘʣʠʯʠʝ ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʚʦʙʦʜʳ ʜʣʷ ʣʶ-

ʙʦʛʦ ʯʝʣʦʚʝʢʘ, ʚʢʣʶʯʘʷ ʧʨʘʚʦ ʥʘ ʞʠʟʥʴ, ʦʙʨʘʟʦʚʘʥʠʝ, ʚʝʨʦʠʩʧʦʚʝʜʘʥʠʝ, ʦʭʨʘʥʫ ʩʝʤʴʠ, ʤʘʪʝʨʠʥʩʪʚʘ.  

ʉʦʚʨʝʤʝʥʥʦʝ ʧʦʥʠʤʘʥʠʝ ʩʧʨʘʚʝʜʣʠʚʦʩʪʠ ʩʚʦʜʠʪʩʷ ʥʝ ʩʪʦʣʴʢʦ ʢ ʵʪʠʯʝʩʢʦʡ, ʩʢʦʣʴʢʦ ʢ ʩʦʮʠʘʣʴʥʦ-

ʧʦʣʠʪʠʯʝʩʢʦʡ ʢʘʪʝʛʦʨʠʠ, ʚ ʢʦʪʦʨʦʡ ʠʤʝʝʪ ʤʝʩʪʦ ʩʣʠʷʥʠʝ ʥʨʘʚʩʪʚʝʥʥʦʡ ʠ ʧʦʣʠʪʠʯʝʩʢʦʡ ʦʮʝʥʢʠ. ʉʝʛʦʜʥʷ ʩʧʨʘ-

ʚʝʜʣʠʚʦʩʪʴ ʝʩʪʴ ʦʜʥʘ ʠʟ ʚʘʞʥʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʠʜʝʘʣʘ. ʆʥʘ ʦʧʨʝʜʝʣʷʝʪ ʦʩʥʦʚʥʳʝ ʧʨʘʚʘ ʠ ʦʙʷ-

ʟʘʥʥʦʩʪʠ, ʩʚʦʙʦʜʳ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʯʝʣʦʚʝʢʘ ʠ ʪʘʢʠʭ ʮʝʥʥʦʩʪʝʡ ʢʘʢ ʣʠʯʥʦʩʪʴ ʠ ʩʝʤʴʷ. 

ʇʨʦʮʝʩʩ ʩʣʝʜʦʚʘʥʠʷ ʧʨʠʥʮʠʧʫ ʩʧʨʘʚʝʜʣʠʚʦʩʪʠ ʚ ʋʟʙʝʢʠʩʪʘʥʝ ʥʘ ʥʳʥʝʰʥʝʤ ʵʪʘʧʝ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠ-

ʪʠʷ ʦʧʨʝʜʝʣʝʥ ʚ ʇʦʩʣʘʥʠʠ ʇʨʝʟʠʜʝʥʪʘ ʐ. ʄʠʨʟʠʸʝʚʘ: çʅʝ ʥʘʨʦʜ ʩʣʫʞʠʪ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʦʨʛʘʥʘʤ, ʘ ʛʦʩʫʜʘʨ-

ʩʪʚʝʥʥʳʝ ʦʨʛʘʥʳ ʜʦʣʞʥʳ ʩʣʫʞʠʪʴ ʥʘʨʦʜʫè [5]. ʕʪʠʤ ʥʝʣʴʟʷ ʫʤʘʣʷʪʴ ʟʥʘʯʝʥʠʝ ʧʝʨʚʳʭ ʣʝʪ ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʋʟʙʝ-

ʢʠʩʪʘʥʘ, ʥʦ ʧʨʠʥʮʠʧ ʩʧʨʘʚʝʜʣʠʚʦʩʪʠ ʥʝ ʜʦʣʞʝʥ ʩʪʨʘʜʘʪʴ ʦʪ ʩʚʦʝʡ ʬʦʨʤʘʣʴʥʦʡ ʙʝʩʧʦʤʦʱʥʦʩʪʠ, ʥʝʩʧʦʩʦʙʥʦʩʪʠ 

ʦʪʚʝʪʩʪʚʝʥʥʳʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʣʠʮ ʨʝʘʣʠʟʦʚʳʚʘʪʴ ʝʛʦ ʚ ʞʠʟʥʴ. ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ ʇʨʝʟʠʜʝʥʪ ʐ. ʄʠʨʟʠʸʝʚ 

ʧʨʝʜʣʦʞʠʣ ʚʚʝʩʪʠ ʨʷʜ ʤʝʨ: ʥʘʨʦʜʥʳʝ ʠ ʚʠʨʪʫʘʣʴʥʳʝ ʧʨʠʝʤʥʳʝ ʇʨʝʟʠʜʝʥʪʘ ʈʝʩʧʫʙʣʠʢʠ, ʥʘʣʘʞʠʚʘʥʠʝ ʦʪʢʨʳʪʦ-

ʛʦ ʜʠʘʣʦʛʘ ʩ ʛʨʘʞʜʘʥʘʤʠ, ʪʨʝʙʦʚʘʥʠʝ ʧʝʨʩʦʥʘʣʴʥʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʨʫʢʦʚʦʜʠʪʝʣʝʡ ʚʩʝʭ ʫʨʦʚʥʝʡ, ʦʙʝʩʧʝʯʝʥʠʝ 

ʧʦʨʷʜʢʘ ʠ ʜʠʩʮʠʧʣʠʥʳ, ʯʠʩʪʦʪʳ ʨʫʢʦʚʦʜʷʱʠʭ ʢʘʜʨʦʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʇʨʝʟʠʜʝʥʪ ʋʟʙʝʢʠʩʪʘʥʘ ʩʪʘʚʠʪ ʥʘ ʥʦʚʳʡ 

ʫʨʦʚʝʥʴ ʪʨʝʙʦʚʘʥʠʷ ʦʙʱʝʡ ʩʧʨʘʚʝʜʣʠʚʦʩʪʠ, ʯʪʦ ʚ ʧʨʠʥʮʠʧʝ ʩʚʦʜʠʪʩʷ ʢ ʩʧʨʘʚʝʜʣʠʚʦʩʪʠ ʦʩʥʦʚʥʳʭ ʦʙʱʝʩʪʚʝʥ-

ʥʳʭ ʠʥʩʪʠʪʫʪʦʚ, ʩʧʨʘʚʝʜʣʠʚʦʩʪʠ ʦʙʱʝʩʪʚʝʥʥʦʡ ʞʠʟʥʠ, ʢʦʪʦʨʳʝ ʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʧʦʣʥʦʮʝʥ-

ʥʦʩʪʴ ʪʘʢʠʭ ʮʝʥʥʦʩʪʝʡ ʢʘʢ çʣʠʯʥʦʩʪʴè ʠ çʩʝʤʴʷè. 

ɼʘʣʴʥʝʡʰʝʝ ʧʨʝʪʚʦʨʝʥʠʝ ʧʨʠʥʮʠʧʘ ʩʧʨʘʚʝʜʣʠʚʦʩʪʠ ʚ ʥʘʰʝʤ ʦʙʱʝʩʪʚʝ ʩʚʦʜʠʪʩʷ ʢ ʯʘʩʪʥʦʡ ʠʣʠ ʣʠʯʥʦʡ 

ʩʧʨʘʚʝʜʣʠʚʦʩʪʠ, ʛʜʝ ʦʥʘ ʚʦ ʤʥʦʛʦʤ ʥʨʘʚʩʪʚʝʥʥʦ ʩʘʥʢʮʠʦʥʠʨʦʚʘʥʘ. ʏʘʩʪʥʘʷ ʩʧʨʘʚʝʜʣʠʚʦʩʪʴ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩ ʦʜ-

ʥʦʡ ʩʪʦʨʦʥʳ, ʫʨʦʚʥʶ ʨʘʟʚʠʪʠʷ ʛʨʘʞʜʘʥʩʢʦʛʦ ʦʙʱʝʩʪʚʘ, ʘ ʩ ʜʨʫʛʦʡ ʧʨʠʩʫʪʩʪʚʠʝʤ ʨʝʘʣʴʥʦ ʜʝʡʩʪʚʫʶʱʝʛʦ ʧʨʘʚʘ. 

ʅʝ ʩʣʫʯʘʡʥʦ ʧʦʵʪʦʤʫ ʇʨʝʟʠʜʝʥʪ ʐ. ʄʠʨʟʠʸʝʚ ʩʪʘʚʠʪ ʥʘ ʥʦʚʳʡ ʫʨʦʚʝʥʴ ʚʦʧʨʦʩ ʨʘʟʨʘʙʦʪʢʠ ʠ ʧʨʠʥʷʪʠʷ ʂʦʥʮʝʧ-

ʮʠʶ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʟʘʢʦʥʦʪʚʦʨʯʝʩʪʚʘ ʠ ʥʦʨʤʦʪʚʦʨʯʝʩʪʚʘ ʠ ʢʘʢ ʧʨʦʜʦʣʞʝʥʠʝ ʥʘʰʝʡ ʠʜʝʠ ʩʪʘʚʠʪ ʚʦʧʨʦʩ ʦ 

ʩʦʟʜʘʥʠʠ ʩʧʝʮʠʘʣʴʥʦʡ ʚʝʙ-ʩʪʨʘʥʠʮʳ çʄʦʝ ʤʥʝʥʠʝè ʩ ʮʝʣʴʶ ʜʘʣʴʥʝʡʰʝʛʦ ʧʦʣʥʦʮʝʥʥʦʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʛʨʘʞ-

ʜʘʥʩʢʦʡ ʧʦʟʠʮʠʠ ʫ ʯʝʣʦʚʝʢʘ, ʩʝʤʴʠ, ʥʘʮʠʠ ʚ ʮʝʣʦʤ.  

ʅʨʘʚʩʪʚʝʥʥʳʡ ʘʩʧʝʢʪ ʧʨʦʙʣʝʤʳ ʩʧʨʘʚʝʜʣʠʚʦʩʪʠ ʩʚʦʜʠʪʩʷ ʢ ʪʦʤʫ, ʯʪʦ ʩʢʦʣʴʢʦ ʙʳ ʤʳ ʥʝ ʛʦʚʦʨʠʣʠ ʦ 

ʧʨʦʪʠʚʦʩʪʦʷʥʠʠ ʥʝʩʧʨʘʚʝʜʣʠʚʦʩʪʠ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʩʧʨʘʚʝʜʣʠʚʦʩʪʠ, ʦʥʘ ʩʚʦʜʠʪʩʷ ʢ ʧʨʦʙʣʝʤʝ ʜʦʙʨʘ ʠ ʟʣʘ, ʛʜʝ 

ʟʣʘ ʤʦʞʝʪ ʙʳʣ ʙʦʣʴʰʝ ʯʝʤ ʜʦʙʨʘ, ʥʦ ʦʪ ʵʪʦʛʦ ʣʠʯʥʦʩʪʴ ʥʝ ʤʦʞʝʪ ʦʪʢʘʟʘʪʴʩʷ ʦʪ ʪʨʝʙʦʚʘʥʠʷ ʙʦʨʦʪʴʩʷ ʟʘ ʜʦʙʨʦ. 

ʉʧʨʘʚʝʜʣʠʚʦʩʪʴ ʦʭʚʘʪʳʚʘʝʪ ʦʩʥʦʚʥʳʝ ʩʪʦʨʦʥʳ ʯʝʣʦʚʝʯʝʩʢʦʡ ʞʠʟʥʠ. ʆʥʘ ʷʚʣʷʝʪʩʷ ʤʦʨʘʣʴʥʦ-

ʥʨʘʚʩʪʚʝʥʥʦʡ ʢʘʪʝʛʦʨʠʝʡ. ʊʨʫʜʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʩʝʙʝ, ʢʘʢ ʤʦʞʥʦ ʦʪʣʠʯʠʪʴ ʜʦʙʨʦ ʠ ʟʣʦ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʙʝʟ ʢʘʪʝʛʦ-

ʨʠʠ ʩʧʨʘʚʝʜʣʠʚʦʩʪʴ. ɺ ʞʠʟʥʠ ʦʙʱʝʩʪʚʘ ʩʧʨʘʚʝʜʣʠʚʦʩʪʴ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʚʘʨʠʘʥʪʘʭ ï ʚ ʚʠʜʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʤʘʪʝ-

ʨʠʘʣʴʥʳʭ ʙʣʘʛ ʠ ʫʯʘʩʪʠʷ ʢʘʞʜʦʛʦ ʯʝʣʦʚʝʢʘ ʚ ʞʠʟʥʠ ʦʙʱʝʩʪʚʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʩʣʝʜʫʶʱʠʝ ʢʨʠʪʝʨʠʠ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʦʪʦʨʳʤʠ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ 

ʩʧʨʘʚʝʜʣʠʚʦʩʪʠ ʧʨʠʦʙʨʝʪʘʝʪ ʭʘʨʘʢʪʝʨ ʠʤʧʝʨʘʪʠʚʘ ʚ ʥʘʰʝʡ ʞʠʟʥʠ: 

- ʨʘʚʝʥʩʪʚʦ, ʥʘʧʨʘʚʣʝʥʥʦʝ ʥʘ ʩʦʭʨʘʥʝʥʠʝ ʮʝʣʦʩʪʥʦʩʪʠ ʥʘʮʠʠ; 

- ʦʮʝʥʢʘ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʚʢʣʘʜʘ ʢʘʞʜʦʛʦ ʚ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʠ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʜʦʩʪʦʷʥʠʷ ʈʝʩʧʫʙʣʠ-
ʢʠ; 

- ʟʘʱʠʪʘ ʠʥʪʝʨʝʩʦʚ ʩʝʤʴʠ; 

- ʨʘʚʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʧʨʦʷʚʣʝʥʠʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦʩʪʠ (ʚʦʟʤʦʞʥʦʩʪʴ ʩʘʤʦʨʝʘʣʠʟʘʮʠʠ); 

- ʜʦʧʫʩʪʠʤʦʩʪʴ ʚʳʨʘʞʝʥʠʷ ʩʦʙʩʪʚʝʥʥʦʛʦ ʠʥʪʝʨʝʩʘ. 
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Abstract. The article reveals the history and content of the category "justice", its purpose and interpretation 

for the stability of society, its importance for the individual, family and society. The category of justice is considered as 

a form of social consciousness, its understanding as a phenomenon of spiritual and moral education of the individual. 
The article reveals the relationship of the category of justice with such categories as good and evil, as well as the 

importance of such concepts as equality and freedom. The purpose of the article is to show the Genesis of the origin of 

the category of justice in the history of the development of philosophical views in society. This understanding plays a 

certain role because justice is an important condition for ensuring the stability of society, the family, and its integrity, 

without which it is impossible to form a person. This vision allows us to present an innovative interpretation of justice 

as an important component of the stability of society. 

Keywords: justice, order, discipline, personality, family, spiritual life of society, stability, criterion, equality, 

morality, freedom, good, evil. 
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ʖʨʠʜʠʯʝʩʢʠʝ ʥʘʫʢʠ 
 

 

ʋɼʂ 347.1 

 

ɿʃʆʋʇʆʊʈɽɹʃɽʅʀɽ ʇʈɸɺʆʄ ʇʈʀ ɺɿʓʉʂɸʅʀʀ ʅɽʋʉʊʆʁʂʀ 
 

 ʖ.ɸ. ʂʘʥʮʝʨ, ʢʘʥʜʠʜʘʪ ʶʨʠʜʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʬʠʥʘʥʩʦʚʦʛʦ ʠ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʦʛʦ ʧʨʘʚʘ 

ɺʦʣʛʦʛʨʘʜʩʢʠʡ ʠʥʩʪʠʪʫʪ ʫʧʨʘʚʣʝʥʠʷ ï ʬʠʣʠʘʣ ʌɻɹʆʋ ɺʆ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʨʦʜʥʦʛʦ 

ʭʦʟʷʡʩʪʚʘ ʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʣʫʞʙʳ ʧʨʠ ʇʨʝʟʠʜʝʥʪʝ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ (ʈɸʅʍʠɻʉ), ʈʦʩʩʠʷ 

 

ɸʥʥʦʪʘʮʠʷ. ɸʥʘʣʠʟʠʨʫʷ ʩʫʜʝʙʥʫʶ ʧʨʘʢʪʠʢʫ, ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʜʚʘ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʱʠʭʩʷ ʥʘʧʨʘʚʣʝʥʠʷ 

ʧʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʩʧʦʨʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʟʣʦʫʧʦʪʨʝʙʣʝʥʠʝʤ ʧʨʘʚʦʤ ʧʨʠ ʩʦʚʝʨʰʝʥʠʠ ʩʜʝʣʦʢ: ʧʨʠʟʥʘʥʠʝ ʪʘʢʦʡ 

ʩʜʝʣʢʠ ʥʝʜʝʡʩʪʚʠʪʝʣʴʥʦʡ ʠ ʦʪʢʘʟ ʣʠʮʫ ʚ ʟʘʱʠʪʝ ʧʨʠʥʘʜʣʝʞʘʱʝʛʦ ʝʤʫ ʧʨʘʚʘ. ʆʜʥʘʢʦ ʝʜʠʥʦʦʙʨʘʟʥʦʛʦ ʧʦʜʭʦʜʘ 

ʢ ʨʘʩʩʤʦʪʨʝʥʠʶ ʩʧʦʨʦʚ ʚʳʰʝʥʘʟʚʘʥʥʦʡ ʢʘʪʝʛʦʨʠʠ ʚ ʩʫʜʝʙʥʦʡ ʧʨʘʢʪʠʢʝ ʥʝ ʩʫʱʝʩʪʚʫʝʪ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠ-

ʚʘʶʪʩʷ ʩʣʫʯʘʠ ʟʣʦʫʧʦʪʨʝʙʣʝʥʠʷ ʧʨʘʚʦʤ ʧʨʠ ʚʟʳʩʢʘʥʠʠ ʜʦʛʦʚʦʨʥʦʡ ʥʝʫʩʪʦʡʢʠ, ʪ. ʝ. ʩʠʪʫʘʮʠʠ, ʢʦʛʜʘ ʩʪʦʨʦʥʘ 

ʫʞʝ ʚ ʧʨʦʮʝʩʩʝ ʩʦʚʝʨʰʝʥʠʷ ʩʜʝʣʢʠ ʜʦʧʫʩʢʘʣʘ ʪʘʢʦʝ ʟʣʦʫʧʦʪʨʝʙʣʝʥʠʝ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʟʣʦʫʧʦʪʨʝʙʣʝʥʠʝ ʧʨʘʚʦʤ, ʩʜʝʣʢʘ, ʥʝʫʩʪʦʡʢʘ, ʚʨʝʜ, ʟʘʧʨʝʪ, ʚʟʳʩʢʘʥʠʝ, ʩʫʜ, ʨʝʰʝʥʠʝ 

ʩʫʜʘ. 

 

ɺ ʵʧʦʭʫ ʧʨʦʮʚʝʪʘʥʠʷ ʨʠʤʩʢʦʛʦ ʧʨʘʚʘ ʩʫʱʝʩʪʚʦʚʘʣ ʧʨʠʥʮʠʧ qui jure suo utitur neminem laʝdit, ʯʪʦ ʦʟʥʘ-

ʯʘʝʪ ï ʥʠʢʦʛʦ ʥʝ ʦʙʠʞʘʝʪ ʪʦʪ, ʢʪʦ ʧʦʣʴʟʫʝʪʩʷ ʩʚʦʠʤ ʧʨʘʚʦʤ. ʉʦʛʣʘʩʥʦ ʚʳʰʝʥʘʟʚʘʥʥʦʤʫ ʧʨʘʚʠʣʫ, ʣʠʮʦ, ʦʩʫ-

ʱʝʩʪʚʣʷʶʱʝʝ ʩʚʦʝ ʧʨʘʚʦ, ʥʝ ʦʪʚʝʯʘʝʪ ʟʘ ʚʨʝʜ, ʧʨʠʯʠʥʝʥʥʳʡ ʜʨʫʛʠʤ ʣʠʮʘʤ [2]. ʇʨʠ ʵʪʦʤ, ʚ ʧʨʘʚʠʣʝ ʠʤʝʣʘʩʴ 

ʦʛʦʚʦʨʢʘ: summum jus ï summa injuzia, ʯʪʦ ʠʤʝʝʪ ʩʣʝʜʫʶʱʝʝ ʟʥʘʯʝʥʠʝ: ʜʦʚʝʜʝʥʥʦʝ ʜʦ ʢʦʥʮʘ ʧʨʘʚʦ ʝʩʪʴ ʚʳʩʰʘʷ 

ʥʝʩʧʨʘʚʝʜʣʠʚʦʩʪʴ. [10] ʀʥʳʤʠ ʩʣʦʚʘʤʠ, ʧʨʘʚʦ, ʜʦʚʝʜʝʥʥʦʝ ʜʦ ʘʙʩʫʨʜʘ, ʪʝʨʷʝʪ ʩʚʦʶ ʮʝʥʥʦʩʪʴ ʢʘʢ ʥʘʫʢʘ ʦ ʜʦʙ-

ʨʦʤ ʠ ʩʧʨʘʚʝʜʣʠʚʦʤ, ʢʘʢʦʡ ʥʘʟʳʚʘʣ ʝʸ ʨʠʤʩʢʠʡ ʶʨʠʩʪ ʋʣʴʧʠʘʥ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʧ. 1 ʩʪ. 10 ɻʂ ʈʌ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʯʸʪʢʠʡ ʟʘʧʨʝʪ ʥʘ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʛʨʘʞʜʘʥʩʢʠʭ 

ʧʨʘʚ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʩ ʥʘʤʝʨʝʥʠʝʤ ʧʨʠʯʠʥʠʪʴ ʚʨʝʜ ʜʨʫʛʦʤʫ ʣʠʮʫ, ʜʝʡʩʪʚʠʷ ʚ ʦʙʭʦʜ ʟʘʢʦʥʘ ʩ ʧʨʦʪʠʚʦʧʨʘʚʥʦʡ 

ʮʝʣʴʶ, ʘ ʪʘʢʞʝ ʠʥʦʝ ʟʘʚʝʜʦʤʦ ʥʝʜʦʙʨʦʩʦʚʝʩʪʥʦʝ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʛʨʘʞʜʘʥʩʢʠʭ ʧʨʘʚ. [1] ʈʘʩʩʤʘʪʨʠʚʘʷ ʧʦʣʦʞʝʥʠʷ 

ʜʘʥʥʦʡ ʩʪʘʪʴʠ ʤʦʞʥʦ ʧʨʠʡʪʠ ʢ ʚʳʚʦʜʫ ʦ ʪʦʤ, ʯʪʦ ʟʘʢʦʥʦʜʘʪʝʣʴ ʧʦʥʠʤʘʝʪ ʧʦʜ ʟʣʦʫʧʦʪʨʝʙʣʝʥʠʝʤ ʧʨʘʚʦʤ ʠʤʝʥʥʦ 

ʟʘʚʝʜʦʤʦ ʥʝʜʦʙʨʦʩʦʚʝʩʪʥʦʝ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʛʨʘʞʜʘʥʩʢʠʭ ʧʨʘʚ, ʧʝʨʝʯʠʩʣʷʷ ʥʝʢʦʪʦʨʳʝ ʬʦʨʤʳ ʪʘʢʠʭ ʟʣʦʫʧʦʪʨʝʙ-

ʣʝʥʠʡ, ʦʩʪʘʚʣʷʷ, ʧʨʠ ʵʪʦʤ, ʧʝʨʝʯʝʥʴ ʬʦʨʤ ʦʪʢʨʳʪʳʤ. ʂʘʢ ʚʠʜʥʦ, ʚ ʟʘʢʦʥʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʦʮʝʥʦʯʥʳʝ ʧʦʥʷʪʠʷ, ʥʝ 

ʧʦʟʚʦʣʷʶʱʠʝ ʩ ʥʝʦʙʭʦʜʠʤʦʡ ʪʦʯʥʦʩʪʴʶ ʦʧʨʝʜʝʣʠʪʴ ʧʨʘʚʦʤʝʨʥʦʩʪʴ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʜʝʡʩʪʚʠʷ. ʆʪʩʫʪʩʪʚʠʝ ʚ ʪʝʢ-

ʩʪʝ ʟʘʢʦʥʘ ʢʨʠʪʝʨʠʝʚ ʜʣʷ ʦʪʥʝʩʝʥʠʷ ʢʦʥʢʨʝʪʥʳʭ ʜʝʡʩʪʚʠʡ ʢ ʟʣʦʫʧʦʪʨʝʙʠʪʝʣʴʥʳʤ ʧʦʨʦʞʜʘʝʪ ʨʷʜ ʧʨʦʙʣʝʤ ʚ ʧʨʘ-

ʚʦʧʨʠʤʝʥʠʪʝʣʴʥʦʡ ʠ ʧʨʘʚʦʟʘʱʠʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʉʣʝʜʫʝʪ ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ ʧʨʠʟʥʘʢʠ ʟʣʦʫʧʦʪʨʝʙʣʝʥʠʷ ʧʨʘʚʦʤ: 

1. ʇʦʩʢʦʣʴʢʫ ʜʝʡʩʪʚʠʷ, ʦʧʨʝʜʝʣʝʥʥʳʝ ʠʩʩʣʝʜʫʝʤʳʤ ʧʦʥʷʪʠʝʤ, ʥʘʧʨʷʤʫʶ ʟʘʧʨʝʱʘʶʪʩʷ ʩʪʘʪʴʝʡ 10 ɻʂ 

ʈʌ, ʦʥʠ ʥʝʩʦʤʥʝʥʥʦ ʥʦʩʷʪ ʧʨʦʪʠʚʦʧʨʘʚʥʳʡ ʭʘʨʘʢʪʝʨ. 

2. ʉʦʚʝʨʰʘʶʪʩʷ ʧʦʜʦʙʥʦʛʦ ʨʦʜʘ ʜʝʡʩʪʚʠʷ ʫʧʨʘʚʦʤʦʯʝʥʥʳʤ ʣʠʮʦʤ, ʦʙʣʘʜʘʶʱʠʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʜʝ-

ʝʩʧʦʩʦʙʥʦʩʪʴʶ. 

3. ʉʫʙʲʝʢʪʠʚʥʘʷ ʩʪʦʨʦʥʘ ʧʨʘʚʦʥʘʨʫʰʝʥʠʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʫʤʳʩʣʦʤ (ʧʨʷʤʳʤ ʠʣʠ ʢʦʩʚʝʥʥʳʤ). 

4. ɿʣʦʫʧʦʪʨʝʙʣʝʥʠʝ ʧʨʘʚʦʤ ʚ ʣʶʙʦʤ ʩʣʫʯʘʝ ʚʣʝʯʝʪ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ʚ ʚʠʜʝ ʥʘʨʫʰʝʥʠʷ 

ʧʨʘʚ ʠ (ʠʣʠ) ʟʘʢʦʥʥʳʭ ʠʥʪʝʨʝʩʦʚ ʜʨʫʛʠʭ ʣʠʮ. 

ʇʦ ʢʦʥʢʨʝʪʥʦʤʫ ʩʫʜʝʙʥʦʤʫ ʜʝʣʫ ɺʝʨʭʦʚʥʳʡ ʉʫʜ ʈʌ ʦʪʤʝʪʠʣ, ʯʪʦ çʟʣʦʫʧʦʪʨʝʙʣʝʥʠʝ ʧʨʘʚʦʤ, ʧʦ ʩʤʳʩ-

ʣʫ ʩʪʘʪʴʠ 10 ɻʨʘʞʜʘʥʩʢʦʛʦ ʢʦʜʝʢʩʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʪʦ ʝʩʪʴ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʩʫʙʲʝʢʪʠʚʥʦʛʦ ʧʨʘʚʘ ʚ ʧʨʦ-

ʪʠʚʦʨʝʯʠʠ ʩ ʝʛʦ ʥʘʟʥʘʯʝʥʠʝʤ, ʠʤʝʝʪ ʤʝʩʪʦ ʚ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʩʫʙʲʝʢʪ ʧʦʩʪʫʧʘʝʪ ʚʦʧʨʝʢʠ ʧʨʘʚʦʚʦʡ ʥʦʨʤʝ, ʧʨʝʜʦ-

ʩʪʘʚʣʷʶʱʝʡ ʝʤʫ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʧʨʘʚʦ; ʥʝ ʩʦʦʪʥʦʩʠʪ ʩʚʦʝ ʧʦʚʝʜʝʥʠʝ ʩ ʠʥʪʝʨʝʩʘʤʠ ʦʙʱʝʩʪʚʘ ʠ ʛʦʩʫʜʘʨʩʪʚʘ; 

ʥʝ ʠʩʧʦʣʥʷʝʪ ʢʦʨʨʝʩʧʦʥʜʠʨʫʶʱʫʶ ʜʘʥʥʦʤʫ ʧʨʘʚʫ ʶʨʠʜʠʯʝʩʢʫʶ ʦʙʷʟʘʥʥʦʩʪʴè [7]. 

ʇʦʩʣʝ ʯʝʛʦ ɺʉ ʈʌ ʢʦʥʢʨʝʪʠʟʠʨʦʚʘʣ ʜʘʥʥʫʶ ʧʦʟʠʮʠʶ ʫʢʘʟʘʚ, ʯʪʦ çʠʟ ʩʦʜʝʨʞʘʥʠʷ ʩʪ. 10 ɻʂ ʈʌ ʩʣʝʜʫʝʪ, 

ʯʪʦ ʧʦʜ ʟʣʦʫʧʦʪʨʝʙʣʝʥʠʝʤ ʧʨʘʚʦʤ ʧʦʥʠʤʘʝʪʩʷ ʩʠʪʫʘʮʠʷ, ʢʦʛʜʘ ʣʠʮʦ ʜʝʡʩʪʚʫʝʪ ʚ ʧʨʝʜʝʣʘʭ ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʭ ʝʤʫ 

ʧʨʘʚ, ʥʦ ʥʝʜʦʟʚʦʣʝʥʥʳʤ ʩʧʦʩʦʙʦʤè [8]. 

ʀʟʫʯʠʚ ʚʟʛʣʷʜʳ ɺʝʨʭʦʚʥʦʛʦ ʉʫʜʘ ʈʌ ʥʘ ʪʘʢʦʡ ʧʨʘʚʦʚʦʡ ʬʝʥʦʤʝʥ, ʢʘʢ ʟʣʦʫʧʦʪʨʝʙʣʝʥʠʝ ʧʨʘʚʦʤ, ʥʝʦʙ-

ʭʦʜʠʤʦ ʚʳʷʚʠʪʴ ʩʦʩʪʦʷʚʰʠʝʩʷ ʚ ʩʫʜʝʙʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʪʝʥʜʝʥʮʠʠ ʠ ʧʦʜʭʦʜʳ ʢ ʨʘʟʨʝʰʝʥʠʶ ʩʧʦʨʦʚ, ʩʚʷʟʘʥʥʳʭ 

ʩʦ ʟʣʦʫʧʦʪʨʝʙʣʝʥʠʷʤʠ ʧʨʘʚʦʤ ʚ ʧʨʦʮʝʩʩʝ ʩʦʚʝʨʰʝʥʠʷ ʩʜʝʣʦʢ. 

ɺʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠ ʨʘʟʨʝʰʝʥʠʠ ʧʨʦʙʣʝʤ ʧʨʘʚʦʧʨʠʤʝʥʝʥʠʷ ʥʦʨʤ ʛʨʘʞʜʘʥʩʢʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʦ 
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ʟʘʧʨʝʪʝ ʥʘ ʟʣʦʫʧʦʪʨʝʙʣʝʥʠʝ ʧʨʘʚʘʤʠ ʧʨʠ ʩʦʚʝʨʰʝʥʠʠ ʩʜʝʣʦʢ ʠʤʝʝʪ ʇʦʩʪʘʥʦʚʣʝʥʠʝ ʇʣʝʥʫʤʘ ɺʝʨʭʦʚʥʦʛʦ ʉʫʜʘ 

ʈʌ çʆ ʧʨʠʤʝʥʝʥʠʠ ʩʫʜʘʤʠ ʥʝʢʦʪʦʨʳʭ ʧʦʣʦʞʝʥʠʡ ʨʘʟʜʝʣʘ I ʯʘʩʪʠ ʧʝʨʚʦʡ ɻʨʘʞʜʘʥʩʢʦʛʦ ʢʦʜʝʢʩʘ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ ʦʪ 23.06.2015 ˉ 25 [15]. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʟʠʮʠʠ ɺʉ ʈʌ, ʠʟʣʦʞʝʥʥʦʡ ʚ ʚʳʰʝʥʘʟʚʘʥʥʦʤ ʧʦʩʪʘʥʦʚʣʝ-

ʥʠʠ, ʩʪʦʠʪ ʨʘʩʩʤʦʪʨʝʪʴ ʥʘ ʩʘʤʳʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʩʣʫʯʘʷʭ ʩʦʚʝʨʰʝʥʠʷ ʩʜʝʣʦʢ ʩ ʟʣʦʫʧʦʪʨʝʙʣʝʥʠʷʤʠ, ʠʟʫʯʠʚ 

ʧʨʠ ʵʪʦʤ ʩʫʜʝʙʥʳʝ ʧʦʜʭʦʜʳ ʥʠʞʝʩʪʦʷʱʠʭ ʩʫʜʦʚ. 

ʇʣʝʥʫʤ ɺʉ ʈʌ ʦʙʷʟʳʚʘʝʪ ʩʫʜʝʡ ʚʳʥʦʩʠʪʴ ʥʘ ʦʙʩʫʞʜʝʥʠʝ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘ, ʢʦʪʦʨʳʝ ʷʚʥʦ ʩʚʠʜʝʪʝʣʴ-

ʩʪʚʫʶʪ ʦ ʥʝʜʦʙʨʦʩʦʚʝʩʪʥʦʤ ʧʦʚʝʜʝʥʠʠ, ʜʘʞʝ ʝʩʣʠ ʩʪʦʨʦʥʳ ʥʘ ʥʠʭ ʥʝ ʩʩʳʣʘʣʠʩʴ. ʕʪʦ ʧʨʘʚʠʣʦ ʜʘʝʪ ʰʘʥʩ ʩʪʦʨʦ-

ʥʘʤ ʚʳʩʢʘʟʘʪʴʩʷ ʠ ʧʦʜʪʚʝʨʜʠʪʴ ʣʠʙʦ ʦʧʨʦʚʝʨʛʥʫʪʴ ʬʘʢʪ ʥʝʜʦʙʨʦʩʦʚʝʩʪʥʳʭ ʜʝʡʩʪʚʠʡ. ɺ ʩʣʫʯʘʝ ʝʩʣʠ ʩʫʜʴʷ ʟʘʤʝ-

ʪʠʣ ʦʯʝʚʠʜʥʦʝ ʦʪʢʣʦʥʝʥʠʝ ʜʝʡʩʪʚʠʡ ʩʪʦʨʦʥʳ ʦʪ ʜʦʙʨʦʩʦʚʝʩʪʥʦʛʦ ʧʦʚʝʜʝʥʠʷ, ʩʫʜ ʚʧʨʘʚʝ ʧʨʠʟʥʘʪʴ ʧʦʚʝʜʝʥʠʝ 

ʢʦʤʧʘʥʠʠ, ʛʨʘʞʜʘʥʠʥʘ ʠʣʠ ʛʦʩʦʨʛʘʥʘ ʥʝʜʦʙʨʦʩʦʚʝʩʪʥʳʤ ʧʦ ʩʦʙʩʪʚʝʥʥʦʡ ʠʥʠʮʠʘʪʠʚʝ. ɼʣʷ ʵʪʦʛʦ ʥʝ ʪʨʝʙʫʝʪʩʷ 

ʞʜʘʪʴ, ʢʦʛʜʘ ʧʨʦʮʝʩʩʫʘʣʴʥʳʡ ʦʧʧʦʥʝʥʪ, ʥʘʧʨʠʤʝʨ, ʢʦʥʪʨʘʛʝʥʪ ʧʦ ʜʦʛʦʚʦʨʫ, ʟʘʷʚʠʪ ʪʘʢʦʡ ʜʦʚʦʜ. ʂ ʧʨʠʤʝʨʫ, 

ʢʦʤʧʘʥʠʷ ʭʦʪʝʣʘ ʚʟʳʩʢʘʪʴ ʩ ʢʦʥʪʨʘʛʝʥʪʘ ʥʝʫʩʪʦʡʢʫ ʟʘ ʧʨʦʩʨʦʯʢʫ. ʉʫʜʳ ʩʥʠʟʠʣʠ ʝʝ ʨʘʟʤʝʨ ʩ 388 ʤʣʥ ʨʫʙ. ʜʦ 1 

ʤʣʥ ʨʫʙ. ɺʝʨʭʦʚʥʳʡ ʩʫʜ ʈʌ ʩʦʛʣʘʩʠʣʩʷ: ʠʩʪʝʮ ʜʚʘ ʛʦʜʘ ʥʝ ʨʘʩʪʦʨʛʘʣ ʜʦʛʦʚʦʨ ʧʦʜʨʷʜʘ, ʯʪʦʙʳ ʠʩʢʫʩʩʪʚʝʥʥʦ ʫʚʝ-

ʣʠʯʠʪʴ ʧʝʨʠʦʜ ʧʨʦʩʨʦʯʢʠ ʩʦ ʩʪʦʨʦʥʳ ʦʪʚʝʪʯʠʢʘ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʨʘʟʤʝʨ ʥʝʫʩʪʦʡʢʠ. ʕʪʦ ʠ ʝʩʪʴ ʥʝʜʦʙʨʦʩʦʚʝʩʪ-

ʥʦʝ ʧʦʚʝʜʝʥʠʝ. ʉʫʜ ʩʘʤ ʨʝʰʠʣ ʫʩʪʘʥʦʚʠʪʴ ʵʪʦʪ ʬʘʢʪ (ʆʧʨʝʜʝʣʝʥʠʝ ɺʉ ʈʌ ʦʪ 26.08.2016 ʧʦ ʜʝʣʫ ˉ ɸ40-

108251/2015) [5]. ʈʘʥʝʝ ʧʦʜʦʙʥʳʭ ʨʘʟʲʷʩʥʝʥʠʡ ʩʦ ʩʪʦʨʦʥʳ ɺʝʨʭʦʚʥʦʛʦ ʩʫʜʘ ʦ ʥʝʜʦʙʨʦʩʦʚʝʩʪʥʦʩʪʠ ʥʝ ʙʳʣʦ. 

ʇʣʝʥʫʤ ɺʉ ʈʌ ʚ ʧʦʩʪʘʥʦʚʣʝʥʠʠ ʦʪ 23 ʠʶʥʷ 2015 ˉ 25 ʥʝ ʪʦʣʴʢʦ ʧʦʜʪʚʝʨʜʠʣ ʧʨʝʟʫʤʧʮʠʶ ʜʦʙʨʦʩʦ-

ʚʝʩʪʥʦʩʪʠ, ʥʦ ʠ ʚʚʝʣ ʢʨʠʪʝʨʠʠ, ʪʦ ʝʩʪʴ ʧʦʩʪʘʨʘʣʩʷ ʜʘʪʴ ʦʧʨʝʜʝʣʝʥʠʝ ʧʦʥʷʪʠʶ çʜʦʙʨʦʩʦʚʝʩʪʥʦʩʪʴè. ʆʥ ʧʦʩʦʚʝ-

ʪʦʚʘʣ ʧʨʠ ʦʮʝʥʢʝ ʜʝʡʩʪʚʠʡ ʩʪʦʨʦʥ ʢʘʢ ʜʦʙʨʦʩʦʚʝʩʪʥʳʭ ʠʣʠ ʥʝʜʦʙʨʦʩʦʚʝʩʪʥʳʭ ʠʩʭʦʜʠʪʴ ʠʟ ʧʦʚʝʜʝʥʠʷ, ʦʞʠʜʘʝ-

ʤʦʛʦ ʦʪ ʣʶʙʦʛʦ ʫʯʘʩʪʥʠʢʘ ʛʨʘʞʜʘʥʩʢʦʛʦ ʦʙʦʨʦʪʘ, ʢʦʪʦʨʳʡ ʫʯʠʪʳʚʘʝʪ ʧʨʘʚʘ ʠ ʟʘʢʦʥʥʳʝ ʠʥʪʝʨʝʩʳ ʜʨʫʛʦʡ ʩʪʦʨʦ-

ʥʳ, ʩʦʜʝʡʩʪʚʫʝʪ ʝʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʧʦʣʫʯʝʥʠʠ ʥʝʦʙʭʦʜʠʤʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʇʣʝʥʫʤ ʨʘʩʰʠʨʠʣ ʩʬʝʨʫ ʧʨʝʟʫʤʧʮʠʠ 

ʜʦʙʨʦʩʦʚʝʩʪʥʦʩʪʠ. ɼʣʷ ʵʪʦʛʦ ʦʥ ʦʪʤʝʥʠʣ ʧʨʘʚʠʣʦ, ʢʦʪʦʨʳʤ ʨʘʥʝʝ ʚʦʟʣʘʛʘʣ ʥʘ ʜʦʙʨʦʩʦʚʝʩʪʥʦʛʦ ʧʨʠʦʙʨʝʪʘʪʝʣʷ 

ʙʨʝʤʷ ʜʦʢʘʟʳʚʘʥʠʷ ʪʦʛʦ, ʯʪʦ ʧʨʠ ʩʦʚʝʨʰʝʥʠʠ ʩʜʝʣʢʠ ʦʥ ʥʝ ʟʥʘʣ ʠ ʥʝ ʜʦʣʞʝʥ ʙʳʣ ʟʥʘʪʴ ʦ ʥʝʧʨʘʚʦʤʝʨʥʦʩʪʠ ʦʪ-

ʯʫʞʜʝʥʠʷ ʠʤʫʱʝʩʪʚʘ ʧʨʦʜʘʚʮʦʤ, ʚ ʯʘʩʪʥʦʩʪʠ ʧʨʠʥʷʣ ʚʩʝ ʨʘʟʫʤʥʳʝ ʤʝʨʳ ʜʣʷ ʚʳʷʩʥʝʥʠʷ ʧʨʘʚʦʤʦʯʠʡ ʧʨʦʜʘʚʮʘ 

ʥʘ ʦʪʯʫʞʜʝʥʠʝ ʠʤʫʱʝʩʪʚʘ. 

ʈʘʩʩʤʘʪʨʠʚʘʷ ʩʣʫʯʘʠ ʟʘʚʳʰʝʥʠʝ ʨʘʟʤʝʨʘ ʥʝʫʩʪʦʡʢʠ ʩʫʜ ʤʦʞʝʪ ʢʚʘʣʠʬʠʮʠʨʦʚʘʪʴ ʪʨʝʙʦʚʘʥʠʝ ʦ ʝʸ ʚʟʳʩ-

ʢʘʥʠʠ ʚ ʪʦʡ ʯʘʩʪʠ, ʢʦʪʦʨʘʷ ʷʚʣʷʝʪʩʷ ʦʯʝʚʠʜʥʦ ʥʝʩʦʨʘʟʤʝʨʥʦʡ, ʚ ʢʘʯʝʩʪʚʝ ʟʣʦʫʧʦʪʨʝʙʣʝʥʠʷ ʧʨʘʚʦʤ. ʉʪʘʪʴʷ 10 ɻʂ 

ʥʝ ʠʩʢʣʶʯʘʝʪ ʪʘʢʫʶ ʚʦʟʤʦʞʥʦʩʪʴ. ʇʨʘʚʜʘ, ʬʘʢʪ ʯʨʝʟʤʝʨʥʦʩʪʠ ʩʫʜ ʜʦʣʞʝʥ ʫʩʪʘʥʦʚʠʪʴ ʥʘ ʦʩʥʦʚʘʥʠʠ ʚʦʟʨʘʞʝʥʠʡ 

ʧʨʠʚʣʝʢʘʝʤʦʛʦ ʢ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʣʠʮʘ. 

ʊʘʢ, ʚ ʇʦʩʪʘʥʦʚʣʝʥʠʠ ʇʨʝʟʠʜʠʫʤʘ ɺʳʩʰʝʛʦ ɸʨʙʠʪʨʘʞʥʦʛʦ ʉʫʜʘ ʦʪ 01.07.2014 ʧʦ ʜʝʣʫ ˉ ɸ40-

41623/2013 ɺɸʉ ʫʢʘʟʘʣ ʥʘ ʚʦʟʨʘʞʝʥʠʷ ʧʨʠʚʣʝʢʘʝʤʦʛʦ ʢ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʣʠʮʘ, ʨʝʯʴ ʠʜʝʪ ʦʙ ʫʤʝʥʴʰʝʥʠʠ ʨʘʟʤʝ-

ʨʘ ʩʘʥʢʮʠʠ ʥʘ ʦʩʥʦʚʘʥʠʠ ʩʪ. 333 ɻʂ. ʉʥʠʞʝʥʠʝ ʥʝʫʩʪʦʡʢʠ ʚ ʩʚʷʟʠ ʩ ʥʝʩʦʨʘʟʤʝʨʥʦʩʪʴʶ ʧʦʩʣʝʜʩʪʚʠʷʤ ʥʘʨʫʰʝʥʠʷ 

ʦʙʷʟʘʪʝʣʴʩʪʚʘ ʤʦʞʝʪ ʙʳʪʴ ʩʦʧʨʷʞʝʥʦ ʩ ʚʳʷʚʣʝʥʠʝʤ ʟʣʦʫʧʦʪʨʝʙʣʝʥʠʷ ʧʨʘʚʦʤ ʩʦ ʩʪʦʨʦʥʳ ʣʠʮʘ, ʪʨʝʙʫʶʱʝʛʦ 

ʚʟʳʩʢʘʥʠʷ ʥʝʩʦʨʘʟʤʝʨʥʦʡ ʥʝʫʩʪʦʡʢʠ [16]. 

ʕʪʦʪ ʪʝʟʠʩ ʚʭʦʜʠʪ ʚ ʥʝʢʦʪʦʨʦʝ ʧʨʦʪʠʚʦʨʝʯʠʝ ʩ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʡ ʧʦʟʠʮʠʝʡ: ʝʩʣʠ ʨʘʟʤʝʨ ʧʨʦʮʝʥʪʦʚ ʠ 

ʥʝʫʩʪʦʡʢʠ ʩʪʦʨʦʥʳ ʩʦʛʣʘʩʦʚʘʣʠ ʚ ʜʦʛʦʚʦʨʝ, ʨʝʘʣʠʟʘʮʠʷ ʧʨʘʚʘ ʥʘ ʚʟʳʩʢʘʥʠʝ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʟʣʦʫʧʦʪʨʝʙʣʝʥʠʝʤ 

ʧʨʘʚʦʤ. ʊʘʢʘʷ ʧʦʟʠʮʠʷ ʨʘʟʜʝʣʘʣʘʩʴ ʩʫʜʘʤʠ ʧʨʠ ʧʨʠʥʷʪʠʠ ʩʣʝʜʫʶʱʠʭ ʘʢʪʦʚ: ʆʧʨʝʜʝʣʝʥʠʷ ɺʉ ʦʪ 11.04.2018 ʧʦ 

ʜʝʣʫ ˉ ɸ43-26319/2016 [3], ʆʧʨʝʜʝʣʝʥʠʷ ɺʉ ʦʪ 25.10.2016 ʧʦ ʜʝʣʫ ˉ ɸ40-141975/2015 [4], ʘ ʪʘʢʞʝ ʇʦʩʪʘʥʦʚ-

ʣʝʥʠʷ 9ɸɸʉ ʦʪ 15.03.2019 ʧʦ ʜʝʣʫ ˉ ɸ40-132266/18 [14]. 

ʊʘʢʦʝ ʧʨʦʪʠʚʦʨʝʯʠʝ ʤʦʞʥʦ ʨʘʟʨʝʰʠʪʴ, ʦʙʨʘʪʠʚʰʠʩʴ ʢ ʥʘʟʥʘʯʝʥʠʶ ʥʝʫʩʪʦʡʢʠ. ʅʝʣʴʟʷ ʠʩʢʣʶʯʠʪʴ ʩʠʪʫ-

ʘʮʠʶ, ʢʦʛʜʘ ʠʩʪʝʮ ʦʙʨʘʱʘʝʪʩʷ ʟʘ ʚʟʳʩʢʘʥʠʝʤ ʥʝʫʩʪʦʡʢʠ, ʟʥʘʷ, ʯʪʦ ʫ ʥʝʛʦ ʥʝʪ ʫʙʳʪʢʦʚ, ʧʦʜʣʝʞʘʱʠʭ ʚʦʟʤʝʱʝ-

ʥʠʶ ʚ ʪʘʢʦʤ ʨʘʟʤʝʨʝ, ʘ ʦʙʷʟʘʪʝʣʴʩʪʚʦ ʫʞʝ ʠʩʧʦʣʥʝʥʦ ʣʠʙʦ ʦʥ ʫʪʨʘʪʠʣ ʠʥʪʝʨʝʩ ʢ ʠʩʧʦʣʥʝʥʠʶ ʦʙʷʟʘʪʝʣʴʩʪʚʘ. ɺ 

ʪʘʢʦʤ ʩʣʫʯʘʝ ʠʩʪʝʮ ʨʝʘʣʠʟʫʝʪ ʧʨʘʚʦ ʥʘ ʥʝʫʩʪʦʡʢʫ ʚ ʧʨʦʪʠʚʦʨʝʯʠʠ ʩ ʝʛʦ ʥʘʟʥʘʯʝʥʠʝʤ: ʥʝ ʜʣʷ ʢʦʤʧʝʥʩʘʮʠʠ ʠʣʠ 

ʩʪʠʤʫʣʷʮʠʠ, ʘ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʜʣʷ ʦʙʦʛʘʱʝʥʠʷ ʟʘ ʩʯʝʪ ʦʪʚʝʪʯʠʢʘ ʣʠʙʦ ʩ ʮʝʣʴʶ çʥʘʢʘʟʘʪʴè ʧʦʩʣʝʜʥʝʛʦ. 

ʊʘʢʦʝ ʧʦʚʝʜʝʥʠʝ ʧʦʧʘʜʘʝʪ ʧʦʜ ʟʣʦʫʧʦʪʨʝʙʣʝʥʠʝ ʧʨʘʚʦʤ. ʇʨʠʚʣʝʯʝʥʠʝ ʣʠʮʘ ʢ ʠʤʫʱʝʩʪʚʝʥʥʦʡ ʦʪʚʝʪ-

ʩʪʚʝʥʥʦʩʪʠ ʙʝʟ ʮʝʣʠ ʢʦʤʧʝʥʩʠʨʦʚʘʪʴ ʩʚʦʠ ʫʙʳʪʢʠ ʩʚʦʜʠʪʩʷ ʢ ʜʝʡʩʪʚʠʷʤ, ʥʘʧʨʘʚʣʝʥʥʳʤ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʥʘ ʧʨʠ-

ʯʠʥʝʥʠʝ ʚʨʝʜʘ ʵʪʦʤʫ ʣʠʮʫ. ʕʪʦ ʥʝʜʦʧʫʩʪʠʤʦ. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʩʫʜʳ ʧʨʠʤʝʥʷʶʪ ʩʪ. 10 ɻʂ ʧʨʠ ʦʙʦʩʥʦʚʘʥʠʠ 

ʩʥʠʞʝʥʠʷ ʨʘʟʤʝʨʘ ʥʝʫʩʪʦʡʢʠ. 

ɺ ʵʪʦʡ ʩʚʷʟʠ ʦʙʨʘʪʠʤʩʷ ʝʱʸ ʢ ʥʝʩʢʦʣʴʢʠʤ ʧʨʘʢʪʠʯʝʩʢʠʤ ʧʨʠʤʝʨʘʤ. 

ʉʫʜ ʨʘʩʩʤʘʪʨʠʚʘʣ ʩʧʦʨ ʦ ʚʟʳʩʢʘʥʠʠ ʰʪʨʘʬʘ ʧʦ ʜʦʛʦʚʦʨʫ ʧʦʜʨʷʜʘ ʟʘ ʥʝʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʧʣʘʥʘ ʧʨʦʠʟʚʦʜ-

ʩʪʚʘ ʨʘʙʦʪ. ʆʥ ʩʥʠʟʠʣ ʥʝʫʩʪʦʡʢʫ ʩ 10 ʤʣʥ ʜʦ 1 ʤʣʥ ʨʫʙ. ʠ ʩʦʩʣʘʣʩʷ ʥʘ ʪʦ, ʯʪʦ ʠʩʪʝʮ ʬʘʢʪʠʯʝʩʢʠ ʥʝ ʧʦʥʝʩ ʢʘʢʠʭ-

ʣʠʙʦ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ. ʉʫʜ ʫʢʘʟʘʣ ʥʘ ʢʦʤʧʝʥʩʘʪʦʨʥʳʡ ʭʘʨʘʢʪʝʨ ʥʝʫʩʪʦʡʢʠ ʠ ʟʣʦʫʧʦʪʨʝʙʣʝʥʠʝ 

ʧʨʘʚʦʤ ʧʨʠ ʟʘʷʚʣʝʥʠʠ ʯʨʝʟʤʝʨʥʳʭ ʪʨʝʙʦʚʘʥʠʡ [13]. 

ɺ ʘʥʘʣʦʛʠʯʥʦʡ ʩʠʪʫʘʮʠʠ ʜʨʫʛʦʡ ʩʫʜ ʦʪʤʝʪʠʣ, ʯʪʦ ʧʨʠ ʠʩʧʦʣʥʝʥʠʠ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʦʙʷʟʘʪʝʣʴʩʪʚ ʚ ʩʨʦʢ 

ʚʟʳʩʢʘʥʠʝ ʥʝʫʩʪʦʡʢʠ ʚ ʨʘʟʤʝʨʝ 75 ʧʨʦʮʝʥʪʦʚ ʦʪ ʩʪʦʠʤʦʩʪʠ ʨʘʙʦʪ ʥʝʜʦʧʫʩʪʠʤʦ. ʀʩʪʝʮ ʥʝ ʚʦʩʧʦʣʴʟʦʚʘʣʩʷ ʩʚʦʠʤ 

ʧʨʘʚʦʤ ʧʨʝʜʩʪʘʚʠʪʴ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʦʙʦʩʥʦʚʘʥʥʦʩʪʠ ʨʘʟʤʝʨʘ ʥʝʫʩʪʦʡʢʠ. ʉʫʜ ʧʨʷʤʦ ʢʚʘʣʠʬʠʮʠʨʦʚʘʣ ʜʝʡʩʪʚʠʷ 

ʠʩʪʮʘ ʢʘʢ ʟʣʦʫʧʦʪʨʝʙʣʝʥʠʝ ʧʨʘʚʦʤ [17]. 

ʊʘʢ, ʚ ʟʘʷʚʣʝʥʠʠ ʧʦ ʩʪ. 333 ɻʂ ʈʌ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʚ ʪʦʤ ʯʠʩʣʝ ʦʙʨʘʱʘʪʴ ʚʥʠʤʘʥʠʝ ʩʫʜʘ ʥʘ ʭʘʨʘʢʪʝʨ ʜʝʡ-

ʩʪʚʠʡ ʠʩʪʮʘ ʠ, ʝʩʣʠ ʠʤʝʝʪ ʤʝʩʪʦ ʟʣʦʫʧʦʪʨʝʙʣʝʥʠʝ ʧʨʘʚʦʤ, ʫʢʘʟʳʚʘʪʴ ʵʪʦ ʚ ʢʘʯʝʩʪʚʝ ʦʜʥʦʛʦ ʠʟ ʜʦʚʦʜʦʚ. 

ʊʘʢʞʝ ʚ ʧʨʘʢʪʠʢʝ ʩʣʫʯʘʶʪʩʷ ʩʠʪʫʘʮʠʠ, ʢʦʛʜʘ ʪʨʝʙʦʚʘʥʠʝ ʥʝʫʩʪʦʡʢʠ ʟʘʷʚʣʷʝʪʩʷ ʧʨʠ ʫʪʨʘʪʝ ʠʥʪʝʨʝʩʘ ʢ 

ʦʙʷʟʘʪʝʣʴʩʪʚʫ. 
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ʌʦʨʤʦʡ ʟʣʦʫʧʦʪʨʝʙʣʝʥʠʷ ʧʨʠ ʦʙʨʘʱʝʥʠʠ ʩ ʪʨʝʙʦʚʘʥʠʝʤ ʦ ʚʟʳʩʢʘʥʠʠ ʥʝʫʩʪʦʡʢʠ ʷʚʣʷʝʪʩʷ ʧʦʧʳʪʢʘ 

ʧʨʠʤʝʥʠʪʴ ʩʘʥʢʮʠʶ ʚ ʢʘʯʝʩʪʚʝ ʦʙʝʩʧʝʯʝʥʠʷ ʠʩʧʦʣʥʝʥʠʷ ʦʙʷʟʘʪʝʣʴʩʪʚʘ, ʢʦʪʦʨʦʝ ʫʞʝ ʥʝ ʪʨʝʙʫʝʪ ʦʙʝʩʧʝʯʝʥʠʷ, 

ʧʦʩʢʦʣʴʢʫ ʠʩʪʝʮ ʥʝ ʟʘʠʥʪʝʨʝʩʦʚʘʥ ʚ ʝʛʦ ʠʩʧʦʣʥʝʥʠʠ. 

çʀʩʪʝʮ, ʫʪʨʘʪʠʚʰʠʡ ʠʥʪʝʨʝʩ ʢ ʠʩʧʦʣʥʝʥʠʶ ʦʙʷʟʘʪʝʣʴʩʪʚʘ, ʟʣʦʫʧʦʪʨʝʙʣʷʝʪ ʧʨʘʚʦʤ, ʝʩʣʠ ʪʨʝʙʫʝʪ ʚʟʳʩ-

ʢʘʥʠʷ ʥʝʫʩʪʦʡʢʠ ʠʤʝʥʥʦ ʚ ʢʘʯʝʩʪʚʝ ʦʙʝʩʧʝʯʝʥʠʷ ʠʩʧʦʣʥʝʥʠʷ ʫʢʘʟʘʥʥʦʛʦ ʦʙʷʟʘʪʝʣʴʩʪʚʘè ï ʪʘʢʦʡ ʧʦʜʭʦʜ ɺʝʨ-

ʭʦʚʥʳʡ ʩʫʜ ʦʪʨʘʟʠʣ ʚ ʩʚʦʝʤ ʆʧʨʝʜʝʣʝʥʠʠ ʦʪ 09.12.2014 ʧʦ ʜʝʣʫ ˉ ɸ40-116560/2012 [9]. 

ɺʝʨʭʦʚʥʳʡ ʩʫʜ ʨʘʩʩʤʦʪʨʝʣ ʩʧʦʨ, ʚ ʢʦʪʦʨʦʤ ʛʦʩʟʘʢʘʟʯʠʢ ʚʟʳʩʢʠʚʘʣ ʥʝʫʩʪʦʡʢʫ ʟʘ ʧʨʦʩʨʦʯʢʫ ʧʝʨʝʜʘʯʠ 

ʢʚʘʨʪʠʨ. ɺ ʤʘʪʝʨʠʘʣʘʭ ʜʝʣʘ ʙʳʣʦ ʧʠʩʴʤʦ, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʤʫ ʛʦʩʟʘʢʘʟʯʠʢ ʥʝ ʥʘʤʝʨʝʥ ʙʳʣ ʧʨʠʥʠʤʘʪʴ ʢʚʘʨʪʠʨʳ 

ʠ ʧʨʝʜʣʦʞʠʣ ʨʘʩʪʦʨʛʥʫʪʴ ʜʦʛʦʚʦʨ. ɺʉ ʧʦʜʜʝʨʞʘʣ ʚʳʚʦʜʳ ʥʠʞʝʩʪʦʷʱʠʭ ʩʫʜʦʚ, ʢʦʪʦʨʳʝ ʨʝʰʠʣʠ, ʯʪʦ ʩ ʜʘʪʳ 

ʥʘʧʨʘʚʣʝʥʠʷ ʫʢʘʟʘʥʥʦʛʦ ʧʠʩʴʤʘ ʛʦʩʟʘʢʘʟʯʠʢ ʫʪʨʘʪʠʣ ʧʨʘʚʦ ʪʨʝʙʦʚʘʪʴ ʥʝʫʩʪʦʡʢʠ ʟʘ ʧʨʦʩʨʦʯʢʫ. 

ɺ ʵʪʦʤ ʧʨʠʤʝʨʝ ʚʘʞʥʦ, ʯʪʦ ɺʝʨʭʦʚʥʳʡ ʩʫʜ ʦʙʨʘʪʠʣʩʷ ʢ ʚʦʧʨʦʩʫ ʦ ʥʘʟʥʘʯʝʥʠʠ ʥʝʫʩʪʦʡʢʠ, ʧʦʜʯʝʨʢʥʫʚ, 

ʯʪʦ ʠʩʪʝʮ ʪʨʝʙʫʝʪ ʝʝ ʚʟʳʩʢʘʥʠʷ ʠʤʝʥʥʦ ʚ ʢʘʯʝʩʪʚʝ ʦʙʝʩʧʝʯʝʥʠʷ, ʥʝ ʟʘʷʚʣʷʷ ʦ ʢʘʢʠʭ-ʣʠʙʦ ʫʙʳʪʢʘʭ, ʪʦ ʝʩʪʴ, ʥʝ 

ʧʨʠʤʝʥʷʷ ʢʦʤʧʝʥʩʘʪʦʨʥʦʝ ʥʘʟʥʘʯʝʥʠʝ ʥʝʫʩʪʦʡʢʠ. ʅʝʣʴʟʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʝʫʩʪʦʡʢʫ ʪʦʣʴʢʦ ʜʣʷ ʦʙʦʛʘʱʝʥʠʷ ʠʩʪʮʘ 

ʠʣʠ ʥʘʢʘʟʘʥʠʷ ʦʪʚʝʪʯʠʢʘ. ʉʫʜ ʚʳʚʝʣ ʩʣʝʜʫʶʱʝʝ ʧʨʘʚʠʣʦ: ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʮʝʣʴʶ ʩʘʥʢʮʠʠ, ʧʨʝʜʫʩʤʦʪʨʝʥʥʦʡ 

ʩʪ. 10 ɻʂ ʈʌ, ʷʚʣʷʝʪʩʷ ʥʝ ʥʘʢʘʟʘʥʠʝ ʣʠʮʘ, ʟʣʦʫʧʦʪʨʝʙʠʚʰʝʛʦ ʧʨʘʚʦʤ, ʘ ʟʘʱʠʪʘ ʧʨʘʚ ʣʠʮʘ, ʧʦʩʪʨʘʜʘʚʰʝʛʦ ʦʪ 

ʵʪʦʛʦ ʟʣʦʫʧʦʪʨʝʙʣʝʥʠʷ [6]. 

ʕʪʫ ʧʦʟʠʮʠʶ ʩʫʜʳ ʧʨʠʤʝʥʷʶʪ ʚ ʩʧʦʨʘʭ, ʛʜʝ ʠʤʝʣ ʤʝʩʪʦ ʦʪʢʘʟ ʦʪ ʜʦʛʦʚʦʨʘ, ʠ ʦʪʢʘʟʘʚʰʘʷʩʷ ʩʪʦʨʦʥʘ ʪʨʝ-

ʙʫʝʪ ʚʟʳʩʢʘʥʠʷ ʥʝʫʩʪʦʡʢʠ ʟʘ ʧʨʦʩʨʦʯʢʫ ʠʩʧʦʣʥʝʥʠʷ ʦʙʷʟʘʪʝʣʴʩʪʚʘ ʟʘ ʧʝʨʠʦʜ ʧʦʩʣʝ ʪʘʢʦʛʦ ʦʪʢʘʟʘ. ʂ ʧʨʠʤʝʨʫ, 

ʩʫʜʳ ʦʪʢʣʦʥʷʶʪ ʪʨʝʙʦʚʘʥʠʷ ʦ ʚʟʳʩʢʘʥʠʠ ʥʝʫʩʪʦʡʢʠ ʟʘ ʧʨʦʩʨʦʯʢʫ ʧʦʩʪʘʚʢʠ ʪʦʚʘʨʘ, ʦʪ ʧʦʣʫʯʝʥʠʷ ʢʦʪʦʨʦʛʦ ʠʩʪʝʮ 

ʦʪʢʘʟʘʣʩʷ (ʇʦʩʪʘʥʦʚʣʝʥʠʝ ɸʉ ɺʦʣʛʦ-ɺʷʪʩʢʦʛʦ ʦʢʨʫʛʘ ʦʪ 13.06.2018 ʧʦ ʜʝʣʫ ˉ ɸ17-1122/2017 [11], ʇʦʩʪʘʥʦʚʣʝ-

ʥʠʝ 11ɸɸʉ ʦʪ 30.04.2019 ʧʦ ʜʝʣʫ ˉ ɸ72-2059/2018 [11] ʠ ʇʦʩʪʘʥʦʚʣʝʥʠʝ 19ɸɸʉ ʦʪ 18.03.2015 ʧʦ ʜʝʣʫ ˉ ɸ48-

4686/2014 [11]). 

ɽʩʪʴ ʠ ʜʨʫʛʠʝ ʚʘʨʠʘʥʪʳ ʫʪʨʘʪʳ ʠʥʪʝʨʝʩʘ, ʩʚʷʟʘʥʥʳʝ ʩʦ çʚʪʦʨʦʩʪʝʧʝʥʥʳʤè ʭʘʨʘʢʪʝʨʦʤ ʦʙʷʟʘʪʝʣʴʩʪʚʘ, 

ʢʦʪʦʨʦʝ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʥʝʫʩʪʦʡʢʦʡ. 

ɺ ʦʜʥʦʤ ʩʧʦʨʝ ʠʩʪʝʮ ʟʘʷʚʠʣ ʪʨʝʙʦʚʘʥʠʝ ʦ ʚʟʳʩʢʘʥʠʠ 94,5 ʤʣʥ ʨʫʙ. ʥʝʫʩʪʦʡʢʠ ʟʘ ʥʝʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʧʦʜ-

ʨʷʜʯʠʢʦʤ ʝʞʝʤʝʩʷʯʥʳʭ ʦʪʯʝʪʦʚ ʦ ʭʦʜʝ ʨʘʙʦʪ. ʉʫʜ ʧʝʨʚʦʡ ʠʥʩʪʘʥʮʠʠ ʧʦʩʯʠʪʘʣ ʜʘʥʥʦʝ ʪʨʝʙʦʚʘʥʠʝ ʟʣʦʫʧʦʪʨʝʙ-

ʣʝʥʠʝʤ ʧʨʘʚʦʤ ʥʘ ʪʦʤ ʝʜʠʥʩʪʚʝʥʥʦʤ ʦʩʥʦʚʘʥʠʠ, ʯʪʦ ʧʨʠ ʮʝʥʝ ʜʦʛʦʚʦʨʘ ʚ 4,13 ʤʣʥ ʨʫʙ. ʪʘʢʦʝ ʪʨʝʙʦʚʘʥʠʝ 

ʥʘʧʨʘʚʣʝʥʦ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʥʘ ʦʙʦʛʘʱʝʥʠʝ ʠʩʪʮʘ. 

ʉʫʜ ʘʧʝʣʣʷʮʠʦʥʥʦʡ ʠʥʩʪʘʥʮʠʠ ʥʝ ʩʦʛʣʘʩʠʣʩʷ ʩ ʚʳʚʦʜʦʤ ʩʫʜʘ ʧʝʨʚʦʡ ʠʥʩʪʘʥʮʠʠ ʠ ʧʨʠʟʥʘʣ ʥʝʫʩʪʦʡʢʫ 

ʧʦʜʣʝʞʘʱʝʡ ʚʟʳʩʢʘʥʠʶ, ʩʥʠʟʠʚ ʝʝ ʨʘʟʤʝʨ ʜʦ 4 ʤʣʥ ʨʫʙ., ʪʦ ʝʩʪʴ, ʧʦ ʩʫʪʠ, ʜʦ ʮʝʥʳ ʜʦʛʦʚʦʨʘ. 

ʂʘʩʩʘʮʠʦʥʥʳʡ ʩʫʜ ʥʝ ʩʦʛʣʘʩʠʣʩʷ ʩ ʥʠʞʝʩʪʦʷʱʠʤʠ ʩʫʜʘʤʠ. ʆʥ ʫʢʘʟʘʣ ʥʘ ʪʦ, ʯʪʦ ʠʤ ʥʘʜʣʝʞʘʣʦ ʧʨʦʚʝ-

ʨʠʪʴ ʦʩʥʦʚʘʥʠʷ ʜʣʷ ʧʨʝʜʲʷʚʣʝʥʠʷ ʪʘʢʦʛʦ ʪʨʝʙʦʚʘʥʠʷ ʠʩʭʦʜʷ ʠʟ ʥʘʟʥʘʯʝʥʠʷ ʥʝʫʩʪʦʡʢʠ. ʉʫʜ ʜʘʣ ʦʮʝʥʢʫ ʥʝʧʦ-

ʩʨʝʜʩʪʚʝʥʥʦ ʪʦʤʫ ʦʙʷʟʘʪʝʣʴʩʪʚʫ, ʢʦʪʦʨʦʝ ʙʳʣʦ ʦʙʝʩʧʝʯʝʥʦ ʚʟʳʩʢʠʚʘʝʤʦʡ ʥʝʫʩʪʦʡʢʦʡ, ʠ ʫʢʘʟʘʣ, ʯʪʦ çʥʘʟʥʘʯʝ-

ʥʠʝ ʩʫʙʲʝʢʪʠʚʥʦʛʦ ʧʨʘʚʘ ʥʘ ʧʦʣʫʯʝʥʠʝ ʝʞʝʤʝʩʷʯʥʳʭ ʦʪʯʝʪʦʚ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʩʣʫʯʘʝ ʩʦʩʪʦʠʪ ʚ ʧʨʝʜʦʩʪʘʚʣʝ-

ʥʠʠ ʛʝʥʧʨʦʝʢʪʠʨʦʚʱʠʢʫ ʚʦʟʤʦʞʥʦʩʪʠ ʦʩʫʱʝʩʪʚʣʷʪʴ ʪʝʢʫʱʠʡ ʢʦʥʪʨʦʣʴ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦʜʨʷʜʯʠʢʘè. ʀʩʭʦʜʷ ʠʟ 

ʵʪʦʛʦ, ʢʘʩʩʘʮʠʷ ʧʨʝʜʧʠʩʘʣʘ ʧʨʠ ʥʦʚʦʤ ʨʘʩʩʤʦʪʨʝʥʠʠ ʜʘʪʴ ʦʮʝʥʢʫ ʜʦʚʦʜʫ ʦʪʚʝʪʯʠʢʘ ʦ ʪʦʤ, ʯʪʦ ʬʘʢʪʠʯʝʩʢʠ ʨʘʙʦ-

ʪʳ ʚʳʧʦʣʥʝʥʳ ʠ ʧʨʠʥʷʪʳ, ʥʠʢʘʢʠʭ ʧʦʪʝʨʴ ʠʩʪʝʮ ʥʝ ʧʦʥʝʩ [12]. 

ʂ ʩʦʞʘʣʝʥʠʶ, ʧʨʠ ʥʦʚʦʤ ʨʘʩʩʤʦʪʨʝʥʠʠ ʩʫʜ ʧʝʨʚʦʡ ʠʥʩʪʘʥʮʠʠ ʬʦʨʤʘʣʴʥʦ ʧʦʜʦʰʝʣ ʢ ʧʝʨʝʩʤʦʪʨʫ ʜʝʣʘ 

ʠ, ʣʠʰʴ ʯʘʩʪʠʯʥʦ ʧʨʠʥʷʚ ʧʦʟʠʮʠʶ ʢʘʩʩʘʮʠʠ, ʧʨʠʥʷʣ ʨʝʰʝʥʠʝ ʦ ʚʟʳʩʢʘʥʠʠ ʥʝʫʩʪʦʡʢʠ, ʥʦ ʩʥʠʟʠʣ ʝʝ ʨʘʟʤʝʨ ʚ 100 

ʨʘʟ. 

ɸʥʘʣʠʟ ʩʫʜʝʙʥʦʡ ʧʨʘʢʪʠʢʠ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʟʣʦʫʧʦʪʨʝʙʣʝʥʠʝ ʧʨʘʚʦʤ ʩʘʤʦ ʧʦ ʩʝʙʝ ʥʝʯʘʩʪʦ ʷʚʣʷʝʪʩʷ ʦʩ-

ʥʦʚʘʥʠʝʤ ʜʣʷ ʦʪʢʘʟʘ ʚʦ ʚʟʳʩʢʘʥʠʠ ʥʝʫʩʪʦʡʢʠ ʚ ʧʦʣʥʦʤ ʦʙʲʝʤʝ. ʇʨʠʤʝʥʝʥʠʝ ʩʪ. 10 ɻʂ ʈʌ ʥʘʨʷʜʫ ʩʦ ʩʪ. 333 ɻʂ 

ʈʌ ʢʫʜʘ ʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʦ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʝʣʴʟʷ ʦʩʪʘʚʣʷʪʴ ʙʝʟ ʚʥʠʤʘʥʠʷ ʷʚʥʦ ʚʳʨʘʞʝʥʥʳʝ ʧʨʦʙʣʝʤʳ ʧʨʘʚʦʧʨʠʤʝʥʝʥʠʷ ʥʦʨʤ 

ʛʨʘʞʜʘʥʩʢʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʦ ʟʘʧʨʝʪʝ ʥʘ ʟʣʦʫʧʦʪʨʝʙʣʝʥʠʝ ʧʨʘʚʘʤʠ ʚ ʧʨʦʮʝʩʩʝ ʩʦʚʝʨʰʝʥʠʷ ʩʜʝʣʦʢ. ɺ 

ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʩʪʦʠʪ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʩʧʦʨʳ ʧʦ ʚʟʳʩʢʘʥʠʶ ʟʘʚʳʰʝʥʥʦʡ ʩʫʤʤʳ ʥʝʫʩʪʦʡʢʠ, ʛʜʝ ʠʤʝʝʪʩʷ 

ʧʨʦʙʣʝʤʘ ʢʚʘʣʠʬʠʢʘʮʠʠ ʢʦʥʢʨʝʪʥʦʛʦ ʜʝʡʩʪʚʠʷ ʚ ʢʘʯʝʩʪʚʝ ʟʣʦʫʧʦʪʨʝʙʣʝʥʠʷ ʧʨʘʚʦʤ, ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ, ʨʝʘʣʠʟʘ-

ʮʠʷ ʧʨʘʚʘ ʪʨʝʙʦʚʘʥʠʷ ʦ ʚʟʳʩʢʘʥʠʠ ʥʝʫʩʪʦʡʢʠ.  

ʈʝʰʝʥʠʝʤ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʧʨʦʙʣʝʤ ʤʦʞʝʪ ʷʚʣʷʪʴʩʷ ʫʩʪʘʥʦʚʣʝʥʠʝ ɺʝʨʭʦʚʥʳʤ ʩʫʜʦʤ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝ-

ʨʘʮʠʠ ʢʦʥʢʨʝʪʥʳʭ ʧʨʠʟʥʘʢʦʚ ʟʣʦʫʧʦʪʨʝʙʣʝʥʠʷ ʧʨʘʚʦʤ ʜʣʷ ʥʘʠʙʦʣʝʝ ʪʦʯʥʦʡ ʢʚʘʣʠʬʠʢʘʮʠʠ ʢʘʢʠʭ-ʣʠʙʦ ʜʝʡ-

ʩʪʚʠʡ ʚ ʢʘʯʝʩʪʚʝ ʟʣʦʫʧʦʪʨʝʙʣʝʥʠʡ. ʊʘʢʞʝ, ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ ɺʉ ʈʌ ʨʘʟʨʘʙʦʪʘʪʴ ʘʣʛʦʨʠʪʤ ʧʨʘʚʦ-

ʧʨʠʤʝʥʝʥʠʷ ʩʪʘʪʴʠ 10 ɻʂ ʈʌ ʠ ʦʪʨʘʟʠʪʴ ʢʦʥʢʨʝʪʥʳʝ ʩʣʫʯʘʠ, ʚ ʢʦʪʦʨʳʭ ʧʨʠʤʝʥʝʥʠʝ ʜʘʥʥʦʡ ʥʦʨʤʳ ʜʦʧʫʩʪʠʤʦ 

ʠʣʠ ʥʝʜʦʧʫʩʪʠʤʦ. ɼʘʥʥʳʝ ʧʦʣʦʞʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʦʪʨʘʟʠʪʴ ʚ ʧʦʩʪʘʥʦʚʣʝʥʠʠ ʇʣʝʥʫʤʘ ɺʝʨʭʦʚʥʦʛʦ ʉʫʜʘ ʈʌ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʵʪʦ ʧʦʟʚʦʣʠʪ ʚʳʨʘʙʦʪʘʪʴ ʝʜʠʥʳʡ ʧʦʜʭʦʜ ʚ ʩʫʜʝʙʥʦʡ ʧʨʘʢʪʠʢʝ ʢ ʨʝʰʝʥʠʶ ʩʧʦʨʦʚ ʩʚʷʟʘʥʥʳʭ ʩ 

ʟʣʦʫʧʦʪʨʝʙʣʝʥʠʝʤ ʧʨʘʚ. 
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ʀʅʉʊʀʊʋʊ ʉʈʆʂʆɺ ʀʉʂʆɺʆʁ ɼɸɺʅʆʉʊʀ ɺ ɻʈɸɾɼɸʅʉʂʆʄ ʇʈɸɺɽ 

ʈʆʉʉʀʁʉʂʆʁ ʌɽɼɽʈɸʎʀʀ: ʇʈʆɹʃɽʄʓ ʇʈɸɺʆɺʆʁ ʈɽɻʃɸʄɽʅʊɸʎʀʀ 
 

 ɽ.ʉ. ʉʝʨʛʝʡʯʠʢ1, ʀ.ɺ. ʎʝʣʳʢʦʚʩʢʠʡ2 
1 ʤʘʛʠʩʪʨʘʥʪ ʢʘʬʝʜʨʳ ʛʨʘʞʜʘʥʩʢʦʛʦ ʠ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʦʛʦ ʧʨʘʚʘ, 2 ʢʘʥʜʠʜʘʪ ʶʨʠʜʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ 

ɽʣʝʮʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʀ.ɸ. ɹʫʥʠʥʘ, ʈʦʩʩʠʷ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʦʜ ʩʨʦʢʦʤ ʠʩʢʦʚʦʡ ʜʘʚʥʦʩʪʠ ʧʦʥʠʤʘʶʪʩʷ ʤʦʤʝʥʪʳ ʠʣʠ ʦʪʨʝʟʢʠ 

ʚʨʝʤʝʥʠ, ʠʩʪʝʯʝʥʠʝ ʠʣʠ ʥʘʩʪʫʧʣʝʥʠʝ ʢʦʪʦʨʳʭ ʚʣʝʯʝʪ ʚʦʟʥʠʢʥʦʚʝʥʠʝ, ʠʟʤʝʥʝʥʠʝ ʠʣʠ ʧʨʝʢʨʘʱʝʥʠʝ ʛʨʘʞʜʘʥʩʢʠʭ 

ʧʨʘʚʦʦʪʥʦʰʝʥʠʡ. ɺ ʩʪʘʪʴʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʫʪʴ ʠʩʢʦʚʦʡ ʜʘʚʥʦʩʪʠ, ʚʦʧʨʦʩʳ ʝʝ ʧʨʠʤʝʥʝʥʠʷ ʚ ʪʝʦʨʠʠ ʠ ʧʨʘʚʦ-

ʧʨʠʤʝʥʠʪʝʣʴʥʦʡ ʧʨʘʢʪʠʢʝ, ʘ ʪʘʢʞʝ ʚʦʟʤʦʞʥʳʝ ʚʘʨʠʘʥʪʳ ʠʭ ʨʝʰʝʥʠʷ. ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʙʘʟʦʚʳʝ ʧʨʘʚʦʚʳʝ 

ʘʩʧʝʢʪʳ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʩʨʦʢʦʚ ʠʩʢʦʚʦʡ ʜʘʚʥʦʩʪʠ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʩʢʦʚʘʷ ʜʘʚʥʦʩʪʴ, ʩʨʦʢʠ ʠʩʢʦʚʦʡ ʜʘʚʥʦʩʪʠ, ʠʩʢ, ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʩʨʦʢʘ ʠʩʢʦʚʦʡ ʜʘʚ-

ʥʦʩʪʠ, ʧʨʝʪʝʥʟʠʦʥʥʳʡ ʩʨʦʢ ʠʩʢʦʚʦʡ ʜʘʚʥʦʩʪʠ. 

 

ʆʜʥʠʤ ʠʟ ʮʝʥʪʨʘʣʴʥʳʭ ʠʥʩʪʠʪʫʪʦʚ ʛʨʘʞʜʘʥʩʢʦʛʦ ʧʨʘʚʘ, ʷʚʣʷʶʱʠʤʩʷ ʟʥʘʯʠʤʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ, 

ʥʘʧʨʘʚʣʝʥʥʳʤ ʥʘ ʟʘʱʠʪʫ ʠʥʪʝʨʝʩʦʚ ʩʫʙʲʝʢʪʦʚ ʛʨʘʞʜʘʥʩʢʠʭ ʧʨʘʚʦʦʪʥʦʰʝʥʠʡ ʠ ʦʧʨʝʜʝʣʝʥʠʠ ʚʨʝʤʝʥʥʳʭ ʨʘʤʦʢ 

ʧʦ ʟʘʱʠʪʝ ʩʫʙʲʝʢʪʠʚʥʦʛʦ ʧʨʘʚʘ ʚ ʩʫʜʝʙʥʦʤ ʧʦʨʷʜʢʝ, ʚʳʩʪʫʧʘʝʪ ʠʩʢʦʚʘʷ ʜʘʚʥʦʩʪʴ. 

ɺʝʜʫʱʝʝ ʤʝʩʪʦ ʧʦ ʟʘʱʠʪʝ ʧʨʘʚ ʯʝʣʦʚʝʢʘ ʠ ʛʨʘʞʜʘʥʠʥʘ ʟʘʥʠʤʘʝʪ ʟʘʢʨʝʧʣʝʥʥʦʝ ʢʦʥʩʪʠʪʫʮʠʦʥʥʦʝ ʧʨʘʚʦ 

ʥʘ ʩʫʜʝʙʥʫʶ ʟʘʱʠʪʫ [7]. ʆʛʨʘʥʠʯʝʥʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʚʨʝʤʝʥʥʳʤʠ ʧʨʝʜʝʣʘʤʠ ʧʦʤʦʛʘʝʪ ʫʧʦʨʷʜʦʯʠʚʘʥʠʶ 

ʛʨʘʞʜʘʥʩʢʦʛʦ ʦʙʦʨʦʪʘ, ʩʦʟʜʘʝʪ ʫʩʪʦʡʯʠʚʦʩʪʴ, ʦʧʨʝʜʝʣʝʥʥʦʩʪʴ ʧʨʘʚʦʚʳʭ ʩʚʷʟʝʡ ʠ ʜʠʩʮʠʧʣʠʥʫ ʫʯʘʩʪʥʠʢʦʚ, ʘ 

ʪʘʢʞʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʚʦʝʚʨʝʤʝʥʥʦʡ ʟʘʱʠʪʦʡ ʠʥʪʝʨʝʩʳ ʠ ʧʨʘʚʘ ʩʫʙʲʝʢʪʦʚ ʛʨʘʞʜʘʥʩʢʠʭ ʧʨʘʚʦʦʪʥʦʰʝʥʠʡ. ʀʩʢʦ-

ʚʘʷ ʜʘʚʥʦʩʪʴ ï ʵʪʦ ʩʨʦʢ ʜʣʷ ʟʘʱʠʪʳ ʧʨʘʚʘ ʧʦ ʠʩʢʫ ʣʠʮʘ, ʧʨʘʚʦ ʢʦʪʦʨʦʛʦ ʥʘʨʫʰʝʥʦ (ʩʪ. 195 ɻʂ ʈʌ) [2], ʚʨʝʤʷ, ʩ 

ʠʩʪʝʯʝʥʠʝʤ ʢʦʪʦʨʦʛʦ ʧʦʛʘʰʘʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʥʫʜʠʪʝʣʴʥʦʛʦ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʥʘʨʫʰʝʥʥʦʛʦ ʛʨʘʞʜʘʥʩʢʦʛʦ 

ʧʨʘʚʘ ʧʨʠ ʧʦʤʦʱʠ ʛʨʘʞʜʘʥʩʢʦʛʦ ʠʩʢʘ [1]. 

ʉʨʦʢ ʠʩʢʦʚʦʡ ʜʘʚʥʦʩʪʠ ʩʣʝʜʫʝʪ ʦʪʣʠʯʘʪʴ ʦʪ ʠʥʳʭ ʩʫʱʝʩʪʚʫʶʱʠʭ ʩʨʦʢʦʚ ʚ ʛʨʘʞʜʘʥʩʢʦʤ ʧʨʘʚʝ, ʧʦ-

ʩʢʦʣʴʢʫ ʧʨʘʚʠʣʘ ʠʩʯʠʩʣʝʥʠʷ ʠ ʧʦʩʣʝʜʩʪʚʠʷ ʠʩʪʝʯʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʩʨʦʢʦʚ ʨʘʟʣʠʯʘʶʪʩʷ. ʊʘʢʞʝ, ʥʝʦʙʭʦʜʠ-

ʤʦ ʦʪʛʨʘʥʠʯʠʚʘʪʴ ʩʨʦʢ ʠʩʢʦʚʦʡ ʜʘʚʥʦʩʪʠ ʦʪ ʧʨʝʢʣʶʟʠʚʥʦʛʦ (ʧʨʝʩʝʢʘʪʝʣʴʥʦʛʦ) ʩʨʦʢʘ ʜʝʡʩʪʚʠʷ ʧʦʨʫʯʠʪʝʣʴʩʪʚʘ 

(ʧ. 6 ʩʪ. 367 ɻʂ ʈʌ), ʥʘ ʪʘʢʠʝ ʩʨʦʢʠ ʧʨʘʚʠʣʘ ʦʙ ʠʩʢʦʚʦʡ ʜʘʚʥʦʩʪʠ ʥʝ ʨʘʩʧʨʦʩʪʨʘʥʷʶʪʩʷ [9]. 

ʀʤʝʥʥʦ ʠʩʢʦʚʘʷ ʜʘʚʥʦʩʪʴ ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʦʩʦʙʫʶ ʨʦʣʴ ʚ ʨʝʛʫʣʠʨʦʚʘʥʠʠ ʦʙʱʝʩʪʚʝʥʥʳʭ ʦʪʥʦʰʝʥʠʡ, ʩʚʷ-

ʟʘʥʥʳʭ ʩ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʝʘʣʠʟʘʮʠʝʡ ʩʪ. 46 ʂʦʥʩʪʠʪʫʮʠʠ ʈʌ [7]. ʏʘʩʪʴ ʧʝʨʚʘʷ ɻʨʘʞʜʘʥʩʢʦʛʦ ʢʦʜʝʢʩʘ ʈʌ ʙʦʣʝʝ 

25 ʣʝʪ ʨʝʛʫʣʠʨʫʝʪ ʚʦʧʨʦʩʳ, ʩʚʷʟʘʥʥʳʝ ʩʦ ʩʨʦʢʘʤʠ (ʛʣ. 11), ʠ ʠʩʢʦʚʦʡ ʜʘʚʥʦʩʪʴʶ (ʛʣ. 12), ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʦʜʜʝʨ-

ʞʠʚʘʪʴ ʫʧʦʨʷʜʦʯʝʥʥʦʩʪʴ ʛʨʘʞʜʘʥʩʢʦʛʦ ʦʙʦʨʦʪʘ, ʟʘʱʠʱʘʷ ʧʨʘʚʘ ʠ ʟʘʢʦʥʥʳʝ ʠʥʪʝʨʝʩʳ ʛʨʘʞʜʘʥ [2].  

ʅʝʩʤʦʪʨʷ ʥʘ ʜʝʡʩʪʚʫʶʱʫʶ ʩʠʩʪʝʤʫ ʠʥʩʪʠʪʫʪʘ ʠʩʢʦʚʦʡ ʜʘʚʥʦʩʪʠ, ʧʦʣʦʞʝʥʠʷ ɻʂ ʈʌ ʦʙ ʠʩʢʦʚʦʡ ʜʘʚʥʦ-

ʩʪʠ ʧʨʦʜʦʣʞʘʣʠ ʢʦʨʨʝʢʪʠʨʦʚʘʪʴʩʷ ʟʘʢʦʥʦʜʘʪʝʣʝʤ ʩ ʫʯʝʪʦʤ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʙʲʝʢʪʠʚʥʳʡ ʢʨʠʪʝʨʠʡ 

ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʨʦʢʦʚ ʜʘʚʥʦʩʪʠ ʚʚʠʜʫ ʪʦʛʦ, ʯʪʦʙʳ ʫ ʫʯʘʩʪʥʠʢʦʚ ʛʨʘʞʜʘʥʩʢʦʛʦ ʦʙʦʨʦʪʘ ʙʳʣʘ ʙʦʣʴʰʘʷ ʷʩʥʦʩʪʴ 

ʚ ʦʪʥʦʰʝʥʠʠ ʠʭ ʠʩʯʠʩʣʝʥʠʷ. ʈʝʬʦʨʤʘ ʦʙʷʟʘʪʝʣʴʩʪʚʝʥʥʦʛʦ ʧʨʘʚʘ ʟʘʪʨʦʥʫʣʘ ʧʦʥʷʪʠʡʥʳʡ ʘʧʧʘʨʘʪ ʠ ʚʚʝʣʘ ʨʷʜ 

ʥʦʚʳʭ ʩʪʘʪʝʡ, ʢʦʪʦʨʳʝ ʢʘʩʘʶʪʩʷ ʩʘʤʳʭ ʨʘʟʥʳʭ ʚʦʧʨʦʩʦʚ, ʚ ʯʘʩʪʠ ʠʩʢʦʚʦʡ ʜʘʚʥʦʩʪʠ ï ʵʪʦ ʧʨʠʟʥʘʥʠʝ ʜʦʣʛʘ ʧʦ 

ʠʩʪʝʯʝʥʠʠ ʩʨʦʢʘ ʠʩʢʦʚʦʡ ʜʘʚʥʦʩʪʠ (ʧ. 2 ʩʪ. 206 ɻʂ ʈʌ) [2]. 

ɼʝʪʘʣʠʟʘʮʠʷ ʥʝʢʦʪʦʨʳʭ ʧʦʣʦʞʝʥʠʡ ʜʝʡʩʪʚʫʶʱʝʛʦ ɻʨʘʞʜʘʥʩʢʦʛʦ ʢʦʜʝʢʩʘ ʈʌ ʟʘʢʨʝʧʣʝʥʳ ʚ ʇʦʩʪʘʥʦʚ-

ʣʝʥʠʠ ʇʣʝʥʫʤʘ ɺʝʨʭʦʚʥʦʛʦ ʉʫʜʘ ʈʌ ʦʪ 29 ʩʝʥʪʷʙʨʷ 2015 ʛ. ˉ 43 çʆ ʥʝʢʦʪʦʨʳʭ ʚʦʧʨʦʩʘʭ, ʩʚʷʟʘʥʥʳʭ ʩ ʧʨʠʤʝ-

ʥʝʥʠʝʤ ʥʦʨʤ ɻʨʘʞʜʘʥʩʢʦʛʦ ʢʦʜʝʢʩʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʙ ʠʩʢʦʚʦʡ ʜʘʚʥʦʩʪʠè [10]. ʂʘʢ ʧʦʢʘʟʳʚʘʝʪ ʧʨʘʢʪʠ-

ʢʘ ʧʨʘʚʦʚʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ʠʩʪʝʯʝʥʠʷ ʩʨʦʢʦʚ ʠʩʢʦʚʦʡ ʜʘʚʥʦʩʪʠ ʠʛʨʘʶʪ ʥʝʤʘʣʦʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ï ʦʥʠ ʥʝʦʙʭʦʜʠ-

ʤʳ ʜʣʷ ʚʳʜʝʣʝʥʠʷ ʦʩʦʙʝʥʥʦʩʪʝʡ ʘʢʪʫʘʣʠʟʘʮʠʠ ʧʦʛʘʩʠʪʝʣʴʥʦʛʦ ʩʚʦʡʩʪʚʘ ʠʩʢʦʚʦʡ ʜʘʚʥʦʩʪʠ. ɸʢʪʫʘʣʴʥʦʩʪʴ ʜʘʥ-

ʥʦʛʦ ʚʦʧʨʦʩʘ ʩʪʦʠʪ ʚ ʧʨʠʦʨʠʪʝʪʝ ʧʨʦʠʟʦʰʝʜʰʠʭ ʠʟʤʝʥʝʥʠʡ ʠ ʜʦʧʦʣʥʝʥʠʡ ʚ ʛʨʘʞʜʘʥʩʢʦʤ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʝ. 

ʉʨʦʢ ʠʩʢʦʚʦʡ ʜʘʚʥʦʩʪʠ ʦʪʥʦʩʠʪʩʷ ʢ ʤʘʪʝʨʠʘʣʴʥʳʤ ʩʨʦʢʘʤ ʛʨʘʞʜʘʥʩʢʦʛʦ ʧʨʘʚʘ, ʠ ʝʛʦ ʠʩʪʝʯʝʥʠʝ ʦʩʣʘʙ-

ʣʷʝʪ ʟʘʱʠʪʫ ʥʘʨʫʰʝʥʥʦʛʦ ʧʨʘʚʘ, ʥʦ ʥʝ ʚʣʝʯʝʪ ʧʨʝʢʨʘʱʝʥʠʝ ʩʘʤʦʛʦ ʩʫʙʲʝʢʪʠʚʥʦʛʦ ʛʨʘʞʜʘʥʩʢʦʛʦ ʧʨʘʚʘ, ʭʦʪʷ ʠ 

ʤʦʞʝʪ ʦʢʘʟʳʚʘʪʴ ʥʝʢʦʪʦʨʦʝ ʧʨʘʚʦʧʨʝʢʨʘʱʘʶʱʝʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʥʝʢʦʪʦʨʳʝ ʧʨʘʚʦʤʦʯʠʷ, ʩʚʷʟʘʥʥʳʭ ʩ ʩʘʤʠʤ 

ʧʨʘʚʦʤ ʧʨʘʚʦʤʦʯʠʡ (ʥʘʧʨʠʤʝʨ, ʚ ʩʠʣʫ ʧ. 3 ʩʪ. 199 ɻʂ ʈʌ ʚ ʦʪʥʦʰʝʥʠʠ ʩʝʢʫʥʜʘʨʥʦʛʦ ʧʨʘʚʦʤʦʯʠʷ ʥʘ ʟʘʯʝʪ ʠʣʠ 

ʠʥʳʭ ʧʨʘʚʦʤʦʯʠʡ ʥʘ ʦʜʥʦʩʪʦʨʦʥʥʝʝ ʚʥʝʩʫʜʝʙʥʦʝ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʧʨʘʚʘ) [2]. 

ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʠ ʧʨʘʚʦʧʨʠʤʝʥʠʪʝʣʴʥʦʡ ʧʨʘʢʪʠʢʠ ʛʦʚʦʨʠʪ ʦ ʥʝʦʙʭʦʜʠʤʦʤ ʜʦ-

ʧʦʣʥʠʪʝʣʴʥʦʤ ʨʘʩʰʠʨʝʥʠʠ ʦʩʥʦʚʘʥʠʡ ʜʣʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʩʨʦʢʘ ʠʩʢʦʚʦʡ ʜʘʚʥʦʩʪʠ, ʪʘʢ ʢʘʢ ʩʫʱʝʩʪʚʫʶʱʠʝ 

ʫʩʣʦʚʠʷ ʜʝʣʘʶʪ ʵʪʦʪ ʠʥʩʪʠʪʫʪ ʤʝʥʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʠ ʥʝʨʝʜʢʦ ʚʣʝʢʫʪ ʦʙʲʝʢʪʠʚʥʫʶ ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʚʦʩʩʪʘʥʦʚʠʪʴ 

ʧʨʦʧʫʱʝʥʥʳʡ ʩʨʦʢ ʜʘʞʝ ʧʨʠ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘʭ, ʦʯʝʚʠʜʥʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʠʭ ʦ ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ 

ʦʙʨʘʱʝʥʠʷ ʚ ʩʫʜ ʟʘ ʟʘʱʠʪʦʡ ʥʘʨʫʰʝʥʥʦʛʦ ʧʨʘʚʘ. 

ʊʘʢ, ʜʣʷ ʜʦʙʨʦʩʦʚʝʩʪʥʳʭ ʩʫʙʲʝʢʪʦʚ ʚ ʛʨʘʞʜʘʥʩʢʠʭ ʧʨʘʚʦʦʪʥʦʰʝʥʠʷʭ ʚʦʟʥʠʢʘʶʪ ʪʨʫʜʥʦʩʪʠ ʚ ʧʨʠʤʝʥʝ-

ʥʠʠ ʥʦʨʤ ʧʨʘʚʘ, ʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʷʶʪ ʥʘʯʘʣʦ ʠʩʯʠʩʣʝʥʠʷ ʩʨʦʢʘ ʠʩʢʦʚʦʡ ʜʘʚʥʦʩʪʠ, ʝʛʦ ʧʨʠʦʩʪʘʥʦʚʣʝʥʠʷ ʧʝʨʝʨʳʚʘ, 
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ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ, ʘ ʪʘʢʞʝ ʠʥʳʝ ʚʘʞʥʳʝ ʚʦʧʨʦʩʳ ʧʨʠʤʝʥʝʥʠʷ ʠʩʢʦʚʦʡ ʜʘʚʥʦʩʪʠ ʢ ʚʝʱʥʳʤ ʠ ʦʙʷʟʘʪʝʣʴʩʪʚʝʥʥʳʤ 

ʧʨʘʚʘʤ.  

ʉʦʛʣʘʩʥʦ ʚʚʝʜʝʥʥʦʤʫ ʥʦʚʦʤʫ ʧʨʘʚʠʣʫ ʦ ʪʦʤ, ʯʪʦ ʦʜʥʦʩʪʦʨʦʥʥʠʝ ʜʝʡʩʪʚʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʦʩʫʱʝʩʪʚ-

ʣʝʥʠʝ ʧʨʘʚʘ (ʟʘʯʝʪ, ʙʝʟʘʢʮʝʧʪʥʦʝ ʩʧʠʩʘʥʠʝ ʜʝʥʝʞʥʳʭ ʩʨʝʜʩʪʚ, ʦʙʨʘʱʝʥʠʝ ʚʟʳʩʢʘʥʠʷ ʥʘ ʟʘʣʦʞʝʥʥʦʝ ʠʤʫʱʝʩʪʚʦ 

ʚʦ ʚʥʝʩʫʜʝʙʥʦʤ ʧʦʨʷʜʢʝ ʠ ʪ. ʧ.), ʩʨʦʢ ʠʩʢʦʚʦʡ ʜʘʚʥʦʩʪʠ ʜʣʷ ʟʘʱʠʪʳ ʢʦʪʦʨʦʛʦ ʠʩʪʝʢ ʥʝ ʜʦʧʫʩʢʘʶʪʩʷ (ʧ. 3 ʩʪ. 199 

ɻʂ ʈʌ) [2]. ʆʪʤʝʯʘʣʠʩʴ ʩʣʫʯʘʠ, ʢʦʛʜʘ ʫʯʘʩʪʥʠʢʘʤʠ ʛʨʘʞʜʘʥʩʢʦʛʦ ʦʙʦʨʦʪʘ ʧʦ ʪʨʝʙʦʚʘʥʠʷʤ ʩ ʠʩʪʝʢʰʠʤ ʩʨʦʢʦʤ 

ʠʩʢʦʚʦʡ ʜʘʚʥʦʩʪʠ ʧʨʠʤʝʥʷʣʠʩʴ ʦʜʥʦʩʪʦʨʦʥʥʠʝ ʚʥʝʩʫʜʝʙʥʳʝ ʜʝʡʩʪʚʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʧʨʘʚʘ, 

ʧʨʠʤʝʨʳ ʢʦʪʦʨʳʭ ʜʘʥʳ ʚ ʧ. 3 ʩʪ. 199 ɻʂ ʈʌ [2]. ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʧʦʜʦʙʥʳʭ ʩʣʫʯʘʝʚ ʙʦʣʴʰʝ ʥʝ ʧʨʦʠʩʭʦʜʠʣʦ ʠ 

ʙʳʣ ʚʚʝʜʝʥ ʫʢʘʟʘʥʥʳʡ ʟʘʢʦʥʦʜʘʪʝʣʝʤ ʟʘʧʨʝʪ. 

ʊʘʢʞʝ, ʚ ʥʝʤ ʛʦʚʦʨʠʪʩʷ ʪʦʣʴʢʦ ʦʙ ʦʜʥʦʩʪʦʨʦʥʥʠʭ ʜʝʡʩʪʚʠʷʭ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʧʨʘʚʘ, ʥʦ 

ʥʝ ʫʧʦʤʠʥʘʝʪʩʷ ʦʙ ʦʜʥʦʩʪʦʨʦʥʥʠʭ ʜʝʡʩʪʚʠʷʭ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʩʦʙʦʡ ʩʘʤʦʟʘʱʠʪʫ ʥʘʨʫʰʝʥʥʦʛʦ ʧʨʘʚʘ. ɺ ʜʝʡ-

ʩʪʚʫʶʱʝʡ ʨʝʜʘʢʮʠʠ ɻʨʘʞʜʘʥʩʢʦʛʦ ʢʦʜʝʢʩʘ ʧʦʜʦʙʥʳʝ ʜʝʡʩʪʚʠʷ, ʢʘʢ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʧʨʘʚʘ ʠ ʟʘʱʠʪʘ ʧʨʘʚʘ ʫʧʦ-

ʤʠʥʘʶʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʦʪʜʝʣʴʥʳʭ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʭ ʧʦʥʷʪʠʡ, ʥʘ ʯʪʦ ʫʢʘʟʳʚʘʶʪ, ʥʘʧʨʠʤʝʨ, ʧ. 3 ʩʪ. 1 ɻʂ ʈʌ ʠ 

ʥʘʟʚʘʥʠʝ ʛʣ. 2 ɻʂ ʈʌ [2]. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʧʨʘʚʠʣʦ ʧ. 3 ʩʪ. 199 ɻʂ ʈʌ ʚ ʢʘʯʝʩʪʚʝ ʟʘʧʨʝʪʘ ʥʘ ʩʘ-

ʤʦʟʘʱʠʪʫ ʧʨʘʚʘ, ʩʨʦʢ ʠʩʢʦʚʦʡ ʜʘʚʥʦʩʪʠ, ʜʣʷ ʩʫʜʝʙʥʦʡ ʟʘʱʠʪʳ ʢʦʪʦʨʦʛʦ ʫʞʝ ʠʩʪʝʢ, ʥʝʪ ʥʠʢʘʢʠʭ ʦʩʥʦʚʘʥʠʡ. 

ʏʪʦʙʳ ʚʳʷʩʥʠʪʴ, ʧʨʦʧʫʩʪʠʣ ʣʠ ʠʩʪʝʮ ʩʨʦʢ ʠʩʢʦʚʦʡ ʜʘʚʥʦʩʪʠ, ʦʪʚʝʪʯʠʢ ʜʦʣʞʝʥ ʧʨʦʚʝʨʠʪʴ, ʨʘʩʧʨʦʩʪʨʘ-

ʥʷʶʪʩʷ ʣʠ ʥʘ ʪʨʝʙʦʚʘʥʠʝ ʩʨʦʢʠ ʠʩʢʦʚʦʡ ʜʘʚʥʦʩʪʠ. ɽʩʣʠ ʥʘ ʪʨʝʙʦʚʘʥʠʝ ʨʘʩʧʨʦʩʪʨʘʥʷʶʪʩʷ ʩʨʦʢʠ ʜʘʚʥʦʩʪʠ, ʪʦ 

ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʩʨʦʢʘ, ʘ ʪʘʢʞʝ ʫʟʥʘʪʴ, ʢʦʛʜʘ ʦʥ ʥʘʯʘʣʩʷ ʠ ʢʦʛʜʘ ʟʘʢʘʥʯʠʚʘʝʪʩʷ (ʟʘ-

ʢʦʥʯʠʣʩʷ), ʠ ʝʩʣʠ ʩʨʦʢ ʜʘʚʥʦʩʪʠ, ʢʦʪʦʨʳʡ ʫʩʪʘʥʦʚʣʝʥ ʚ ʟʘʢʦʥʝ, ʫʞʝ ʟʘʢʦʥʯʠʣʩʷ, ʪʦ ʥʫʞʥʦ ʧʨʦʚʝʨʠʪʴ, ʥʝ ʧʨʝʨʳ-

ʚʘʣʩʷ ʠʣʠ ʥʝ ʧʨʠʦʩʪʘʥʘʚʣʠʚʘʣʩʷ ʣʠ ʵʪʦʪ ʩʨʦʢ [4]. 

ʄʝʭʘʥʠʟʤ ʧʨʠʤʝʥʝʥʠʷ ʥʦʨʤ ʦʙ ʠʩʢʦʚʦʡ ʜʘʚʥʦʩʪʠ ʥʘʧʨʘʚʣʝʥ ʥʘ ʥʝʜʦʧʫʱʝʥʠʝ ʙʝʟʛʨʘʥʠʯʥʦʛʦ, ʥʝ ʦʛʨʘ-

ʥʠʯʝʥʥʦʛʦ ʚʨʝʤʝʥʥʳʤʠ ʨʘʤʢʘʤʠ, ʩʦʭʨʘʥʝʥʠʷ ʧʨʘʚʘ ʟʘʱʠʪʳ. ɿʥʘʥʠʝ ʦʙ ʠʩʢʦʚʦʡ ʜʘʚʥʦʩʪʠ ʜʦʣʞʥʦ ʩʧʦʩʦʙʩʪʚʦ-

ʚʘʪʴ ʧʦʥʠʤʘʥʠʶ ʫʯʘʩʪʥʠʢʘʤʠ ʛʨʘʞʜʘʥʩʢʦʛʦ ʦʙʦʨʦʪʘ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʫʚʘʞʘʪʴ ʧʨʘʚʘ ʠ ʟʘʢʦʥʥʳʝ ʠʥʪʝʨʝʩʳ ʚʩʝʭ 

ʩʪʦʨʦʥ ʧʨʘʚʦʦʪʥʦʰʝʥʠʡ ʠ ʥʝ ʜʦʧʫʩʢʘʪʴ ʣʶʙʦʛʦ ʟʣʦʫʧʦʪʨʝʙʣʝʥʠʷ ʧʨʘʚʘʤʠ. ɼʣʠʪʝʣʴʥʦʝ ʥʝʦʙʨʘʱʝʥʠʝ ʚ ʩʫʜ ʧʨʠ-

ʚʦʜʠʪ ʥʝ ʪʦʣʴʢʦ ʢ ʫʪʨʘʪʝ ʜʦʢʘʟʘʪʝʣʴʩʪʚ, ʯʪʦ ʩʦʟʜʘʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʩʣʦʞʥʦʩʪʠ ʜʣʷ ʥʘʜʣʝʞʘʱʝʛʦ ʨʘʩʩʤʦʪʨʝʥʠʷ 

ʜʝʣʘ, ʥʦ ʠ ʢ ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʟʘʱʠʪʳ ʥʘʨʫʰʝʥʥʦʛʦ ʧʨʘʚʘ ʜʘʞʝ ʪʘʤ, ʛʜʝ ʵʪʦ ʧʨʘʚʦ ʙʳʣʦ ʙʝʩʩʧʦʨʥʦ ʥʘʨʫʰʝʥʦ. 

ʅʝʩʦʤʥʝʥʥʦ, ʯʪʦ ʦʛʨʘʥʠʯʝʥʠʝ ʚ ʚʠʜʝ ʩʨʦʢʘ ʠʩʢʦʚʦʡ ʜʘʚʥʦʩʪʠ ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʚ ʮʝʣʷʭ ʩʦʙʣʶʜʝʥʠʷ ʛʘʨʘʥʪʠʡ ʧʨʘʚ 

ʫʯʘʩʪʥʠʢʦʚ ʛʨʘʞʜʘʥʩʢʦʛʦ ʦʙʦʨʦʪʘ ʠ ʩʪʘʙʠʣʴʥʦʩʪʠ ʧʨʘʚʦʦʪʥʦʰʝʥʠʡ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʧʝʨʚʦʥʘʯʘʣʴʥʦʡ ʨʝʜʘʢʮʠʠ ɻʨʘʞʜʘʥʩʢʦʛʦ ʢʦʜʝʢʩʘ ʈʌ ʠ ʝʛʦ ʨʝ-

ʜʘʢʮʠʠ, ʘʢʪʫʘʣʴʥʦʡ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʚ ʦʪʥʦʰʝʥʠʠ ʩʨʦʢʘ ʠʩʢʦʚʦʡ ʜʘʚʥʦʩʪʠ, ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʟʘʢʦʥʦʜʘʪʝʣʴ 

ʩʢʦʨʨʝʢʪʠʨʦʚʘʣ ʧʦʥʷʪʠʝ ʩʨʦʢʦʚ ʠʩʢʦʚʦʡ ʜʘʚʥʦʩʪʠ ʠ ʚʦʧʨʦʩʳ ʠʭ ʧʨʠʤʝʥʝʥʠʷ [3]. ɺʳʚʝʨʝʥʥʳʡ ʧʨʘʚʦʚʦʡ ʘʧʧʘʨʘʪ 

ʚ ʦʪʥʦʰʝʥʠʠ ʩʨʦʢʦʚ ʠʩʢʦʚʦʡ ʜʘʚʥʦʩʪʠ, ʥʝʩʦʤʥʝʥʥʦ, ʷʚʣʷʝʪʩʷ ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʷʚʣʝʥʠʝʤ ʜʣʷ ʚʩʝʭ ʩʫʙʲʝʢʪʦʚ 

ʛʨʘʞʜʘʥʩʢʦʛʦ ʧʨʘʚʘ ʠ ʩʫʜʝʙʥʦʡ ʩʠʩʪʝʤʳ. 
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ɼʀɸɻʅʆʉʊʀʂɸ ʌʆʈʄʀʈʆɺɸʅʀʗ 

ʃʀʅɻɺʆʄɽʊʆɼʀʏɽʉʂʀʍ ʂʆʄʇɽʊɽʅʎʀʁ ʉʊʋɼɽʅʊʆɺ 

ʅɸʇʈɸɺʃɽʅʀʗ ʅɸʏɸʃʔʅʆɻʆ ʆɹʈɸɿʆɺɸʅʀʗ ʇɽɼɸɻʆɻʀʏɽʉʂʀʍ ɺʋɿʆɺ 
 

 ʈ.ʄ. ʉʘʜʳʢʦʚ, ʧʨʝʧʦʜʘʚʘʪʝʣʴ  

ʊʘʰʢʝʥʪʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʅʠʟʘʤʠ, ʋʟʙʝʢʠʩʪʘʥ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʄ.ɹ. ʋʨʘʟʦʚʘ, ʜʦʢʪʦʨ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ  

ʊʘʰʢʝʥʪʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʅʠʟʘʤʠ, ʋʟʙʝʢʠʩʪʘʥ 

 

ɸʥʥʦʪʘʮʠʷ. ʅʘʩʪʦʷʱʘʷ ʩʪʘʪʴʷ ʷʚʣʷʝʪʩʷ ʦʪʨʘʞʝʥʠʝʤ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʪʝʤʝ 

çʄʝʪʦʜʠʢʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʣʠʥʛʚʦʤʝʪʦʜʠʯʝʩʢʦʡ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʙʫʜʫʱʠʭ ʫʯʠʪʝʣʝʡ ʥʘʯʘʣʴʥʳʭ ʢʣʘʩʩʦʚè ʠ ʨʘʩ-

ʢʨʳʚʘʝʪ ʨʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʘ, ʧʨʦʚʝʜʸʥʥʦʛʦ ʥʘ ʧʣʘʪʬʦʨʤʘʭ ʊʘʰʢʝʥʪʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʧʝʜʘʛʦʛʠ-

ʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤʝʥʠ ʅʠʟʘʤʠ, ʌʝʨʛʘʥʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠ ɼʞʠʟʘʢʩʢʦʛʦ ʛʦʩʫʜʘʨ-

ʩʪʚʝʥʥʦʛʦ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʝʭʥʦʣʦʛʠʷ, ʣʠʥʛʚʦʤʝʪʦʜʠʢʘ, ʠʩʩʣʝʜʦʚʘʥʠʝ, ʵʢʩʧʝʨʠʤʝʥʪ, ʢʦʥʪʨʦʣʴ. 

 

ɺ ʥʘʯʘʣʝ ʥʳʥʝʰʥʝʛʦ ʩʪʦʣʝʪʠʷ ʚ ʧʦʣʝ ʦʩʦʙʦʛʦ ʚʥʠʤʘʥʠʷ ʫʯʸʥʳʭ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ ʚʦʰʸʣ ʧʦʠʩʢ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ʕʪʦ ʷʚʣʷʝʪʩʷ ʦʪʨʘʞʝʥʠʝʤ ʚʦʟʨʘʩʪʘʶ-

ʱʝʡ ʧʦʪʨʝʙʥʦʩʪʠ ʦʙʱʝʩʪʚʘ ʚ ʧʦʚʳʰʝʥʠʠ ʢʘʯʝʩʪʚʘ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʛʜʝ ʪʨʘʜʠʮʠ-

ʦʥʥʘʷ ʣʝʢʮʠʦʥʥʦ-ʘʫʜʠʪʦʨʥʘʷ ʩʠʩʪʝʤʘ ʥʘʯʠʥʘʝʪ ʫʩʪʘʨʝʚʘʪʴ, ʪʘʢ ʢʘʢ ʦʨʠʝʥʪʠʨʦʚʘʥʘ ʥʘ ʪʨʘʥʩʣʷʮʠʶ ʩʦʜʝʨʞʘʥʠʷ 

ʠʟʫʯʘʝʤʳʭ ʜʠʩʮʠʧʣʠʥ. ʇʨʦʙʣʝʤʘ ʪʘʢʦʛʦ ʧʦʣʦʞʝʥʠʷ ʜʝʣ ʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʝ ʙʫʜʫʱʝʛʦ ʫʯʠʪʝʣʷ 

ʥʘʯʘʣʴʥʳʭ ʢʣʘʩʩʦʚ ʦʙʫʩʣʦʚʣʝʥʘ ʥʝʩʧʦʩʦʙʥʦʩʪʴʶ ʧʨʦʜʫʢʪʠʚʥʦ ʨʝʰʘʪʴ ʟʘʜʘʯʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʥʘʧʨʘʚʣʝʥʥʦ-

ʩʪʠ ʚ ʫʩʣʦʚʠʷʭ ʩʦʚʨʝʤʝʥʥʦʡ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ. ʊʦʣʴʢʦ ʧʨʠʤʝʥʷʷ ʥʘ ʧʨʘʢʪʠʢʝ ʧʝʜʘʛʦʛʠʯʝʩʢʫʶ ʪʝʭʥʦʣʦʛʠʶ, 

ʧʨʦʡʜʷ ʚʩʝ ʵʪʘʧʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʠ ʚ ʞʠʟʥʠ, ʫʯʠʪʝʣʴ ʙʫʜʝʪ ʦʙʣʘʜʘʪʴ ʜʦʩʪʘʪʦʯʥʳʤʠ ʢʦʤʧʝʪʝʥʮʠʷʤʠ, 

ʪʨʝʙʫʶʱʠʤʠʩʷ ʚ ʧʦʚʩʝʜʥʝʚʥʦʡ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʝ. ʊʝʭʥʦʣʦʛʠʷ ʧʦʜʛʦʪʦʚʢʠ ʙʫʜʫʱʝʛʦ ʫʯʠʪʝʣʷ ʥʘʯʘʣʴʥʳʭ 

ʢʣʘʩʩʦʚ ʧʨʝʜʧʦʣʘʛʘʝʪ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʝ ʦʙʫʯʝʥʠʝ, ʘʢʪʠʚʥʦʝ ʨʘʟʚʠʪʠʝ ʪʚʦʨʯʝʩʢʦʡ ʣʠʯʥʦʩʪʠ, ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʝ 

ʤʳʰʣʝʥʠʝ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʧʨʠʥʮʠʧʘ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʫʯʝʙʥʦʡ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʜʝʷ-

ʪʝʣʴʥʦʩʪʠ.  

ʊʨʘʢʪʦʚʢʘ ʧʦʥʷʪʠʷ çʪʝʭʥʦʣʦʛʠʷè ʤʦʞʥʦ ʥʘʡʪʠ ʚʦ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʠʩʪʦʯʥʠʢʘʭ. ɺ ʪʝʨʤʠʥʦʣʦʛʠʯʝʩʢʦʤ 

ʩʣʦʚʘʨʝ ɸʟʠʤʦʚʘ ʕ.ɻ., ʑʫʢʠʥʘ ɸ.ʅ. ʵʪʦ ʧʦʥʷʪʠʝ ʪʨʘʢʪʫʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: çʉʦʚʦʢʫʧʥʦʩʪʴ ʥʘʠʙʦʣʝʝ ʨʘ-

ʮʠʦʥʘʣʴʥʳʭ ʩʧʦʩʦʙʦʚ ʥʘʫʯʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʪʨʫʜʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʜʦʩʪʠʞʝʥʠʝ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʦʙʫʯʝʥʠʷ ʟʘ 

ʤʠʥʠʤʘʣʴʥʦʝ ʚʨʝʤʷ ʩ ʥʘʠʤʝʥʴʰʝʡ ʟʘʪʨʘʪʦʡ ʩʠʣ ʠ ʩʨʝʜʩʪʚè. [1] ʇʨʦʬʝʩʩʦʨ ʉʝʣʝʚʢʦ ɻ.ʂ. ʪʨʘʢʪʫʝʪ ʵʪʦ ʧʦʥʷʪʠʝ 

ʪʘʢ: çʉʠʩʪʝʤʘ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʚʩʝʭ ʢʦʤʧʦʥʝʥʪʦʚ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ, ʧʦʩʪʨʦʝʥʥʘʷ ʥʘ ʥʘʫʯʥʦʡ ʦʩʥʦʚʝ, 

ʟʘʧʨʦʛʨʘʤʤʠʨʦʚʘʥʥʘʷ ʚʦ ʚʨʝʤʝʥʠ ʠ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʠ ʧʨʠʚʦʜʷʱʘʷ ʢ ʥʘʤʝʯʝʥʥʳʤ ʨʝʟʫʣʴʪʘʪʘʤè [3]. 

ɺʩʝ ʦʧʨʝʜʝʣʝʥʠʷ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚʳʰʝ, ʦʯʝʥʴ ʪʦʯʥʦ ʜʘʶʪ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʧʦʥʷʪʠʶ çʪʝʭʥʦʣʦʛʠʷè, ʦʜ-

ʥʘʢʦ, ʜʣʷ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ ʥʘʠʙʦʣʝʝ ʚʝʨʥʦ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʧʨʝʜʝʣʝʥʠʝ, ʢʦʪʦʨʦʝ 

ʜʘʣ ɹʝʩʧʘʣʴʢʦ ɺ.ʇ. [3]. ʇʨʦʬʝʩʩʦʨ ɹʝʩʧʘʣʴʢʦ ɺ.ʇ. ʫʢʘʟʳʚʘʝʪ, ʯʪʦ ʧʦʩʨʝʜʩʪʚʦʤ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ 

ʪʝʭʥʦʣʦʛʠʠ ʢʘʢ ʧʨʦʝʢʪʘ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʤʦʞʥʦ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʚʘʞʥʝʡʰʠʡ ʧʨʠʥʮʠʧ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ 

ʪʝʭʥʦʣʦʛʠʠ ʠ ʨʝʘʣʠʟʦʚʳʚʘʪʴ ʝʛʦ ʚ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʝ ï ʧʨʠʥʮʠʧ ʮʝʣʦʩʪʥʦʩʪʠ. ʎʝʣʦʩʪʥʦʩʪʴ ʩʪʨʫʢʪʫʨʳ ʠ 

ʮʝʣʦʩʪʥʦʩʪʴ ʩʦʜʝʨʞʘʥʠʷ ʚʩʝʛʦ ʦʙʫʯʘʶʱʝʛʦ ʧʨʦʮʝʩʩʘ, ʯʪʦ ʦʧʨʝʜʝʣʠʪ ʛʘʨʤʦʥʠʯʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʚʩʝʭ ʵʣʝʤʝʥ-

ʪʦʚ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʪʝʭʥʦʣʦʛʠʠ ʠ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʚ ʮʝʣʦʤ. ɺ ʪʘʢʦʤ ʩʣʫʯʘʝ, ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʧʨʠʩʫʱʠʝ ʜʘʥʥʦʡ ʪʨʘʢʪʦʚʢʠ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʪʝʭʥʦʣʦʛʠʠ: 

¶ ʫʧʨʘʚʣʷʝʤʦʩʪʴ (ʢʦʨʨʝʢʮʠʦʥʥʳʝ ʜʝʡʩʪʚʠʷ ʚ ʧʨʦʮʝʩʩʝ ʧʨʠʤʝʥʝʥʠʷ) 

¶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ (ʜʦʩʪʠʞʝʥʠʝ ʧʦʩʪʘʚʣʝʥʥʳʭ ʮʝʣʝʡ ʩ ʥʘʠʤʝʥʴʰʝʡ ʟʘʪʨʘʪʦʡ ʩʠʣ ʠ ʚʨʝʤʝʥʠ, ʩʦʦʪʚʝʪ-
ʩʪʚʠʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤ ʩʪʘʥʜʘʨʪʘʤ) 

¶ ʚʦʩʧʨʦʠʟʚʦʜʠʤʦʩʪʴ (ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʨʫʛʠʤʠ ʧʨʝʧʦʜʘʚʘʪʝʣʷʤʠ). 

ʆʙʲʝʢʪʠʚʥʘʷ ʨʝʘʣʴʥʦʩʪʴ ʪʘʢʦʚʘ, ʯʪʦ ʩʦʚʨʝʤʝʥʥʘʷ ʧʘʨʘʜʠʛʤʘ ʚ ʩʬʝʨʝ ʦʙʨʘʟʦʚʘʥʠʷ ʪʨʝʙʫʝʪ ʧʦʠʩʢʘ ʥʦʚʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ. ʇʦʜʛʦʪʦʚʢʘ ʙʫʜʫʱʝʛʦ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʚ ʮʝʣʦʤ ʠ 

ʧʦʜʛʦʪʦʚʢʘ ʙʫʜʫʱʝʛʦ ʫʯʠʪʝʣʷ ʥʘʯʘʣʴʥʳʭ ʢʣʘʩʩʦʚ ʚ ʯʘʩʪʥʦʩʪʠ ʪʨʝʙʫʝʪ ʨʝʘʣʠʟʘʮʠʠ ʢʦʤʧʝʪʝʥʪʥʦ-ʜʝʷʪʝʣʴʥʦʩʪʥʦʛʦ 

ʧʦʜʭʦʜʘ, ʢʦʪʦʨʳʡ ʦʙʝʩʧʝʯʠʪ ʦʨʛʘʥʠʟʘʮʠʶ ʫʯʝʙʥʦ-ʧʦʟʥʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʛʜʝ ʧʨʝʧʦʜʘʚʘʪʝʣʶ ʥʝʦʙʭʦʜʠʤʦ 
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ʚʣʘʜʝʪʴ ʩʦʚʨʝʤʝʥʥʳʤʠ ʧʝʜʘʛʦʛʠʯʝʩʢʠʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ, ʢʦʪʦʨʳʝ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʤʝʪʦʜʳ, ʩʪʠʤʫʣʠʨʫʶʱʠʝ 

ʪʚʦʨʯʝʩʢʠʡ ʧʦʜʭʦʜ ʚ ʨʝʰʝʥʠʠ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ, ʧʦʩʪʘʥʦʚʢʠ ʠ ʨʝʰʝʥʠʝ ʢʨʝʘʪʠʚʥʳʭ ʟʘʜʘʯ, ʨʝʰʝʥʠʝ ʟʘ-

ʜʘʯ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ. 

ɿʘʜʘʯʘ ʜʘʥʥʦʡ ʩʪʘʪʴʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦʙʳ ʧʨʝʜʩʪʘʚʠʪʴ ʨʝʟʫʣʴʪʘʪʳ ʦʧʳʪʥʦ-ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ 

ʨʘʙʦʪʳ, ʢʦʪʦʨʘʷ ʧʨʦʚʦʜʠʣʘʩʴ ʚ ʨʘʤʢʘʭ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʦ-

ʩʣʝʜʦʚʘʪʝʣʴʥʦʤ ʨʘʩʢʨʳʪʠʠ ʢʦʥʮʝʧʪʫʘʣʴʥʳʭ ʦʩʥʦʚ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʚ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʪʝʭʥʦʣʦʛʠʠ ʬʦʨʤʠ-

ʨʦʚʘʥʠʷ ʣʠʥʛʚʦʤʝʪʦʜʠʯʝʩʢʦʡ ʢʦʤʧʝʪʝʥʮʠʠ ʫ ʙʫʜʫʱʠʭ ʫʯʠʪʝʣʝʡ ʥʘʯʘʣʴʥʳʭ ʢʣʘʩʩʦʚ.  

ʄʝʪʦʜʦʣʦʛʠʷ, ʢʘʢ ʠ ʣʶʙʘʷ ʜʨʫʛʘʷ ʥʘʫʢʘ, ʠʤʝʝʪ ʩʚʦʠ ʤʝʪʦʜʳ ʥʘʫʯʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʠ 

ʵʤʧʠʨʠʯʝʩʢʠʝ. ɺ ʧʨʦʮʝʩʩʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʙʘʟʳ ʤʝʪʦʜʠʢʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʣʠʥʛʚʦʤʝʪʦʜʠʯʝʩʢʦʡ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ, ʚʳʩʪʨʘʠʚʘʝʪʩʷ ʧʝʨʝʭʦʜ ʢ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʠ ʩʦʙʩʪʚʝʥʥʦ ʧʨʦʝʢʪʫ ʤʝʪʦʜʠʢʠ ʬʦʨʤʠʨʦʚʘ-

ʥʠʷ ʣʠʥʛʚʦʤʝʪʦʜʠʯʝʩʢʦʡ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʙʫʜʫʱʠʭ ʫʯʠʪʝʣʝʡ ʥʘʯʘʣʴʥʳʭ ʢʣʘʩʩʦʚ, ʢʦʪʦʨʘʷ ʚʦʟʤʦʞʥʘ ʪʦʣʴʢʦ ʧʨʠ 

ʧʨʘʢʪʠʯʝʩʢʦʤ ʧʨʠʤʝʥʝʥʠʠ ʜʘʥʥʦʡ ʤʦʜʝʣʠ. ʕʪʘʧ ʵʤʧʠʨʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʝʜʧʦʣʘʛʘʝʪ ʢʦʨʨʝʢʮʠʶ ʢʦʤʧʦ-

ʥʝʥʪʦʚ ʤʦʜʝʣʠ, ʢʦʪʦʨʳʝ ʥʝ ʦʪʚʝʯʘʶʪ ʮʝʣʷʤ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʚʳʷʚʣʝʥʠʝ ʧʨʦʙʝʣʦʚ ʚ ʟʥʘʥʠʷʭ 

ʩʪʫʜʝʥʪʦʚ ʢʦʥʪʨʦʣʴʥʳʭ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʛʨʫʧʧ, ʩʦʦʪʚʝʪʩʪʚʠʝ ʣʠʯʥʦʩʪʥʳʭ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʢʘʯʝʩʪʚ 

ʫʯʘʩʪʥʠʢʦʚ ʧʨʦʝʢʪʘ.  

ʇʝʜʘʛʦʛʠʯʝʩʢʠʡ ʵʢʩʧʝʨʠʤʝʥʪ ʧʨʦʚʦʜʠʣʩʷ ʚ ʪʝʯʝʥʠʝ 2018-2020 ʫʯʝʙʥʳʭ ʛʦʜʦʚ ʚ ʊʘʰʢʝʥʪʩʢʦʤ ʛʦʩʫʜʘʨ-

ʩʪʚʝʥʥʦʤ ʧʝʜʘʛʦʛʠʯʝʩʢʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ, ʌʝʨʛʘʥʩʢʦʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ ʠ ɼʞʠʟʘʢʩʢʦʤ ʛʦʩʫʜʘʨ-

ʩʪʚʝʥʥʦʤ ʧʝʜʘʛʦʛʠʯʝʩʢʦʤ ʠʥʩʪʠʪʫʪʝ ʥʘ ʥʘʧʨʘʚʣʝʥʠʠ 5111700 ï ʅʘʯʘʣʴʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʠ ʩʧʦʨʪʠʚʥʦ-

ʚʦʩʧʠʪʘʪʝʣʴʥʘʷ ʨʘʙʦʪʘ.  

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʚ ʪʨʠ ʵʪʘʧʘ. 

ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʪʝʦʨʝʪʠʯʝʩʢʦʝ ʦʩʤʳʩʣʝʥʠʝ ʠʟʫʯʘʝʤʦʡ ʧʨʦʙʣʝʤʳ, ʚʝʣʩʷ ʘʥʘʣʠʟ ʜʠʜʘʢ-

ʪʠʯʝʩʢʦʡ, ʣʠʥʛʚʠʩʪʠʯʝʩʢʦʡ, ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ, ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʠ ʤʝʪʦʜʠʯʝʩʢʦʡ ʣʠʪʝʨʘʪʫʨʳ ʧʦ ʧʨʦʙʣʝʤʝ ʠʩʩʣʝ-

ʜʦʚʘʥʠʷ; ʚʳʷʚʣʷʣʠʩʴ ʦʩʦʙʝʥʥʦʩʪʠ ʣʠʥʛʚʦʤʝʪʦʜʠʯʝʩʢʦʡ ʢʦʤʧʝʪʝʥʮʠʠ ʙʫʜʫʱʝʛʦ ʫʯʠʪʝʣʷ ʥʘʯʘʣʴʥʳʭ ʢʣʘʩʩʦʚ, 

ʦʧʨʝʜʝʣʷʣʠʩʴ ʦʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʤʝʪʦʜʠʢʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʣʠʥʛʚʦʤʝʪʦʜʠʯʝʩʢʦʡ ʢʦʤʧʝʪʝʥʮʠʠ. 

ʅʘ ʚʪʦʨʦʤ, ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤ, ʵʪʘʧʝ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʠʩʩʣʝʜʦʚʘʥʠʝ ʜʠʜʘʢʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʜʣʷ ʧʨʦ-

ʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʨʘʙʦʪʳ; ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʦʪʙʦʨ ʠ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʝ ʧʨʦʙʣʝʤʥʳʭ ʟʘʜʘʥʠʡ, ʢʝʡʩʦʚ ʠ 

ʟʘʜʘʥʠʡ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʤʫʣʴʪʠʤʝʜʠʡʥʳʭ ʧʨʠʣʦʞʝʥʠʡ; ʧʨʦʚʦʜʠʣʘʩʴ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʧʨʦʚʝʨʢʘ ʢʦʤʧʣʝʢʩʘ 

ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʟʘʜʘʥʠʡ ʧʦ ʬʦʨʤʠʨʦʚʘʥʠʶ ʣʠʥʛʚʦʤʝʪʦʜʠʯʝʩʢʦʡ ʢʦʤʧʝʪʝʥʮʠʠ ʥʘ ʟʘʥʷʪʠʷʭ ʧʦ ʨʫʩʩʢʦʤʫ ʷʟʳʢʫ ʠ 

ʤʝʪʦʜʠʢʝ ʝʛʦ ʧʨʝʧʦʜʘʚʘʥʠʷ. 

ʅʘ ʪʨʝʪʴʝʤ ʟʘʢʣʶʯʠʪʝʣʴʥʦʤ ʵʪʘʧʝ ʟʘʚʝʨʰʠʣʩʷ ʬʦʨʤʠʨʫʶʱʠʡ ʵʢʩʧʝʨʠʤʝʥʪ, ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʩʠʩʪʝʤʘʪʠ-

ʟʘʮʠʷ, ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ; ʨʘʟʨʘʙʦʪʢʘ ʠ ʚʥʝʜʨʝʥʠʝ 

ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʠʭ ʨʝʢʦʤʝʥʜʘʮʠʡ; ʦʧʨʝʜʝʣʝʥʠʝ ʥʘʧʨʘʚʣʝʥʠʡ ʜʘʣʴʥʝʡʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ. 

ʂʦʥʩʪʘʪʠʨʫʶʱʠʡ ʵʢʩʧʝʨʠʤʝʥʪ  
ʀʟʤʝʥʝʥʠʷ ʚ ʣʠʥʛʚʦʤʝʪʦʜʠʯʝʩʢʦʤ ʤʳʰʣʝʥʠʠ ʠ ʢʦʛʥʠʪʠʚʥʦʡ ʩʬʝʨʝ ʧʨʦʠʩʭʦʜʷʪ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʦʚʝʨʰʝʥ-

ʩʪʚʦʚʘʥʠʷ ʤʳʩʣʠʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʙʘʢʘʣʘʚʨʦʚ ʠ ʫʯʠʪʝʣʝʡ ʥʘʯʘʣʴʥʳʭ ʢʣʘʩʩʦʚ ʚ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʩ ʫʯʝʙʥʦʡ 

ʣʠʥʛʚʠʩʪʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʝʡ.  

ɼʣʷ ʜʠʘʛʥʦʩʪʠʢʠ ʫʨʦʚʥʷ ʣʠʥʛʚʦʤʝʪʦʜʠʯʝʩʢʦʡ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʚ ʘʩʧʝʢʪʝ ʨʘʟʚʠʪʠʷ ʣʠʥʛʚʦʤʝʪʦʜʠʯʝʩʢʦʛʦ 

ʤʳʰʣʝʥʠʷ ʠ ʢʦʛʥʠʪʠʚʥʦʡ ʩʬʝʨʳ ʩʪʫʜʝʥʪʦʚ ʥʘʧʨʘʚʣʝʥʠʷ 5111700 ï ʅʘʯʘʣʴʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʠ ʩʧʦʨʪʠʚʥʦ-

ʚʦʩʧʠʪʘʪʝʣʴʥʘʷ ʨʘʙʦʪʘ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ.  

ɺ ʢʘʯʝʩʪʚʝ ʨʝʩʧʦʥʜʝʥʪʦʚ ʙʳʣʠ ʧʨʠʚʣʝʯʝʥʳ:  

- ʩʪʫʜʝʥʪʳ 2 ʠ 3 ʢʫʨʩʘ ʥʘʧʨʘʚʣʝʥʠʷ 5111700 ï ʅʘʯʘʣʴʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʠ ʩʧʦʨʪʠʚʥʦ-ʚʦʩʧʠʪʘʪʝʣʴʥʘʷ 

ʨʘʙʦʪʘ ʊʘʰʢʝʥʪʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, ʌʝʨʛʘʥʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨ-

ʩʠʪʝʪʘ ʠ ɼʞʠʟʘʢʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ; 

- ʧʨʝʧʦʜʘʚʘʪʝʣʠ ʠ ʤʝʪʦʜʠʩʪʳ, ʨʘʙʦʪʘʶʱʠʝ ʚ ʊʘʰʢʝʥʪʩʢʦʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʧʝʜʘʛʦʛʠʯʝʩʢʦʤ ʫʥʠʚʝʨ-

ʩʠʪʝʪʝ, ʌʝʨʛʘʥʩʢʦʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ ʠ ɼʞʠʟʘʢʩʢʦʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʧʝʜʘʛʦʛʠʯʝʩʢʦʤ ʠʥʩʪʠʪʫʪʝ 

ʥʘ ʥʘʧʨʘʚʣʝʥʠʠ 5111700 ï ʅʘʯʘʣʴʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʠ ʩʧʦʨʪʠʚʥʦ-ʚʦʩʧʠʪʘʪʝʣʴʥʘʷ ʨʘʙʦʪʘ, ʠ ʧʨʝʧʦʜʘʶʱʠʝ ʜʠʩʮʠ-

ʧʣʠʥʳ çʈʦʜʥʦʡ ʷʟʳʢ ʠ ʜʝʪʩʢʘʷ ʣʠʪʝʨʘʪʫʨʘè ʠ çʄʝʪʦʜʠʢʘ ʧʨʝʧʦʜʘʚʘʥʠʷ ʨʦʜʥʦʛʦ ʷʟʳʢʘè ʚ ʛʨʫʧʧʘʭ ʩ ʨʫʩʩʢʠʤ 

ʷʟʳʢʦʤ ʦʙʫʯʝʥʠʷ. 

ʎʝʣʠ ʢʦʥʩʪʘʪʠʨʫʶʱʝʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ:  

- ʚʳʷʚʠʪʴ ʫʨʦʚʝʥʴ ʚʣʘʜʝʥʠʷ ʩʪʫʜʝʥʪʘʤʠ ʥʘʧʨʘʚʣʝʥʠʷ 5111700 ï ʅʘʯʘʣʴʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʠ ʩʧʦʨʪʠʚʥʦ-

ʚʦʩʧʠʪʘʪʝʣʴʥʘʷ ʨʘʙʦʪʘ ʠ ʫʯʠʪʝʣʷʤʠ ʥʘʯʘʣʴʥʳʭ ʢʣʘʩʩʦʚ ʣʠʥʛʚʠʩʪʠʯʝʩʢʦʡ ʠ ʯʘʩʪʥʦʤʝʪʦʜʠʯʝʩʢʦʡ ʢʦʤʧʝʪʝʥʮʠʷ-

ʤʠ, ʩʦʩʪʘʚʣʷʶʱʠʤʠ ʦʩʥʦʚʫ ʣʠʥʛʚʦʤʝʪʦʜʠʯʝʩʢʦʡ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʠ ʷʚʣʷʶʱʠʤʠʩʷ ʧʦʢʘʟʘʪʝʣʷʤʠ ʨʘʟʚʠʪʠʷ ʣʠʥʛ-

ʚʦʤʝʪʦʜʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ;  

- ʜʠʘʛʥʦʩʪʠʨʦʚʘʪʴ ʫʨʦʚʝʥʴ ʩʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʫ ʠʩʧʳʪʫʝʤʳʭ ʙʘʟʦʚʳʭ ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʭ ʠ ʤʝʪʦʜʠʯʝ-

ʩʢʠʭ ʟʥʘʥʠʡ, ʫʤʝʥʠʡ ʠ ʥʘʚʳʢʦʚ, ʩʦʩʪʘʚʣʷʶʱʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ʣʠʥʛʚʦʤʝʪʦʜʠʯʝʩʢʦʡ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ.  

ɺ ʢʘʯʝʩʪʚʝ ʠʥʩʪʨʫʤʝʥʪʘ ʜʠʘʛʥʦʩʪʠʢʠ ʫʨʦʚʥʷ ʣʠʥʛʚʦʤʝʪʦʜʠʯʝʩʢʦʡ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ, ʢʘʢ ʧʦʢʘʟʘʪʝʣʷ ʨʘʟ-

ʚʠʪʠʷ ʣʠʥʛʚʦʤʝʪʦʜʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ ʩʪʫʜʝʥʪʦʚ, ʙʳʣʘ ʚʳʙʨʘʥʘ ʪʘʢʩʦʥʦʤʠʷ ɹ. ɹʣʫʤʘ.  

ʅʘʤʠ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʟʘʜʘʥʠʷ, ʢʦʪʦʨʳʝ ʧʨʝʜʧʦʣʘʛʘʶʪ ʪʠʧ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʥʘ 

ʨʘʟʥʳʭ ʢʦʛʥʠʪʠʚʥʳʭ ʫʨʦʚʥʷʭ.  

ɼʣʷ ʦʮʝʥʠʚʘʥʠʷ ʫʨʦʚʥʷ ʣʠʥʛʚʦʤʝʪʦʜʠʯʝʩʢʦʡ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ, ʙʳʣʘ ʠʩʧʦʣʴʟʦʚʘʥʘ ʫʩʨʝʜʥʸʥʥʘʷ ʰʢʘʣʘ:  

- ʥʝʦʙʭʦʜʠʤʳʡ ʫʨʦʚʝʥʴ ʣʠʥʛʚʦʤʝʪʦʜʠʯʝʩʢʦʡ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ï ʫʨʦʚʝʥʴ çʟʥʘʥʠʝè;  
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- ʜʦʩʪʘʪʦʯʥʳʡ (ʩʨʝʜʥʠʡ) ʫʨʦʚʝʥʴ ʣʠʥʛʚʦʤʝʪʦʜʠʯʝʩʢʦʡ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ï ʫʨʦʚʥʠ çʧʦʥʠʤʘʥʠʝè ʠ 

çʧʨʠʤʝʥʝʥʠʝè;  

- ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʣʠʥʛʚʦʤʝʪʦʜʠʯʝʩʢʦʡ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ï ʫʨʦʚʥʠ çʧʨʠʤʝʥʝʥʠʝè ʠ çʘʥʘʣʠʟè;  

- ʢʨʝʘʪʠʚʥʳʡ (ʥʦʚʘʪʦʨʩʢʠʡ) ʫʨʦʚʝʥʴ ʣʠʥʛʚʦʤʝʪʦʜʠʯʝʩʢʦʡ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ï ʫʨʦʚʥʠ çʩʠʥʪʝʟè ʠ 

çʦʮʝʥʢʘè.  

ʈʝʩʧʦʥʜʝʥʪʘʤ ʧʨʝʜʣʘʛʘʣʠʩʴ ʟʘʜʘʥʠʷ, ʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʷʶʪ ʪʠʧ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ 

ʪʝʤ ʩʘʤʳʤ ʜʠʘʛʥʦʩʪʠʨʫʶʪ ʫʨʦʚʝʥʴ ʨʘʟʚʠʪʠʷ ʢʦʛʥʠʪʠʚʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʦʪ ʥʝʦʙʭʦʜʠʤʦʛʦ ʜʦ ʢʨʝʘʪʠʚʥʦʛʦ (ʥʦ-

ʚʘʪʦʨʩʢʦʛʦ).  

1-ʡ ʫʨʦʚʝʥʴ ï ʧʦʠʩʢʘ, ʦʪʙʦʨʘ ʤʘʪʝʨʠʘʣʘ ʠ ʧʝʨʚʠʯʥʦʛʦ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ (ʥʘʢʦʧʣʝʥʠʷ) ï ʧʨʝʜʧʦʣʘʛʘʝʪ 

ʵʣʝʤʝʥʪʘʨʥʳʡ ʫʨʦʚʝʥʴ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ, ʢʦʪʦʨʳʡ ʦʮʝʥʠʚʘʝʪʩʷ ʥʘʤʠ ʢʘʢ ʥʝʦʙʭʦʜʠʤʳʡ, ʥʦ ʥʝʜʦʩʪʘʪʦʯʥʳʡ ʜʣʷ 

ʪʦʛʦ, ʯʪʦʙʳ ʫʩʧʝʰʥʦ ʨʝʘʣʠʟʦʚʳʚʘʪʴ ʥʦʚʳʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʩʪʘʥʜʘʨʪʳ.  

ʅʘ ʵʪʦʤ ʫʨʦʚʥʝ ʥʘʤʠ ʧʨʝʜʣʘʛʘʣʠʩʴ ʟʘʜʘʥʠʷ, ʬʦʨʤʠʨʫʶʱʠʝ ʫʤʝʥʠʷ:  

- ʦʧʨʝʜʝʣʷʪʴ ʣʠʥʛʚʠʩʪʠʯʝʩʢʦʝ ʩʦʜʝʨʞʘʥʠʝ, ʢʦʪʦʨʦʝ ʧʨʝʜʩʪʦʠʪ ʦʩʚʦʠʪʴ ʫʯʘʱʠʤʩʷ (ʚʳʜʝʣʷʪʴ ʦʩʥʦʚʥʳʝ 
ʧʦʥʷʪʠʷ ʥʘ ʫʨʦʚʥʝ ʪʝʨʤʠʥʘ, ʰʢʦʣʴʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ, ʥʘʫʯʥʦʛʦ (ʘʢʘʜʝʤʠʯʝʩʢʦʛʦ) ʦʧʨʝʜʝʣʝʥʠʷ).  

- ʘʢʪʫʘʣʠʟʠʨʦʚʘʪʴ ʩʦʙʩʪʚʝʥʥʳʝ ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʝ ʟʥʘʥʠʷ (ʚʳʷʚʣʷʪʴ ʩʦʦʪʥʦʰʝʥʠʝ ʥʘʫʯʥʦʡ ʠ ʰʢʦʣʴʥʦʡ 
ʣʠʥʛʚʠʩʪʠʢʠ: ʦʜʠʥʘʢʦʚʦ ʣʠ ʪʦʣʢʫʶʪʩʷ ʷʟʳʢʦʚʳʝ ʷʚʣʝʥʠʷ (ʧʦ ʩʫʪʠ, ʘ ʥʝ ʧʦ ʬʦʨʤʝ) ʠʣʠ ʧʨʦʠʩʭʦʜʠʪ ʠʭ ʪʨʘʥʩ-

ʬʦʨʤʘʮʠʷ, ʩʦʢʨʘʱʝʥʠʝ, ʚʳʷʩʥʝʥʠʝ ʧʨʠʯʠʥ ʵʪʠʭ ʠʟʤʝʥʝʥʠʡ).  

ʅʘ ʢʦʥʩʪʘʪʠʨʫʶʱʝʤ ʵʪʘʧʝ ʙʳʣ ʩʦʩʪʘʚʣʝʥ ʧʝʨʝʯʝʥʴ ʟʘʜʘʥʠʡ ʠ ʫʤʝʥʠʡ ʜʣʷ ʜʠʘʛʥʦʩʪʠʢʠ ʩʨʝʜʥʝʛʦ (ʜʦʩʪʘ-

ʪʦʯʥʦʛʦ), ʚʳʩʦʢʦʛʦ ʠ ʢʨʝʘʪʠʚʥʦʛʦ ʫʨʦʚʥʷ ʨʘʟʚʠʪʠʷ ʣʠʥʛʚʦʤʝʪʦʜʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ.  

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ 3-ʛʦ ʠ 4-ʛʦ ʫʨʦʚʥʷ ʪʘʢʩʦʥʦʤʠʠ ɹ. ɹʣʫʤʘ çʧʦʥʠʤʘʥʠʝè ʠ çʧʨʠʤʝʥʝʥʠʝè ʨʘʟʚʠʪʠʷ ʣʠʥʛ-

ʚʦʤʝʪʦʜʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʟʘʜʘʥʠʷ ʥʘ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʤʝʪʘ-

ʧʨʝʜʤʝʪʥʳʭ ʫʤʝʥʠʡ ʰʢʦʣʴʥʠʢʦʚ:  

1. ʋʤʝʥʠʝ ʬʦʨʤʫʣʠʨʦʚʘʪʴ ʧʨʦʜʫʢʪʠʚʥʳʝ ʚʦʧʨʦʩʳ ʢ ʧʦʥʷʪʠʶ.  

2. ʋʤʝʥʠʝ ʤʦʜʝʣʠʨʦʚʘʪʴ ʪʘʙʣʠʮʫ ʢ ʧʦʥʷʪʠʶ. 

3. ʋʤʝʥʠʝ ʩʦʩʪʘʚʣʷʪʴ ʘʣʛʦʨʠʪʤ ʜʝʡʩʪʚʠʷ (ʢ ʧʨʘʚʠʣʫ). 

4-ʡ ʫʨʦʚʝʥʴ ʪʘʢʩʦʥʦʤʠʠ ɹ. ɹʣʫʤʘ (çʘʥʘʣʠʟè), ʚʳʷʚʣʷʶʱʠʡ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʨʘʟʚʠʪʠʷ ʣʠʥʛʚʦʤʝʪʦʜʠʯʝ-

ʩʢʦʛʦ ʤʳʰʣʝʥʠʷ, ʪʨʝʙʫʝʪ ʩʠʩʪʝʤʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʘʥʘʣʠʟʫ ʧʨʦʙʣʝʤʥʳʭ ʩʠʪʫʘʮʠʡ ʢʘʢ ʢʦʤʧʦʥʝʥʪʫ ʧʨʦʬʝʩʩʠʦ-

ʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ: 

1. ʆʧʨʝʜʝʣʝʥʠʝ ʪʠʧʘ ʧʨʦʙʣʝʤʥʦʡ ʩʠʪʫʘʮʠʠ.  

2. ʌʦʨʤʫʣʠʨʦʚʢʘ ʧʨʦʙʣʝʤʥʦʛʦ ʚʦʧʨʦʩʘ.  

3. ʃʠʥʛʚʦʤʝʪʦʜʠʯʝʩʢʠʡ ʢʦʤʤʝʥʪʘʨʠʡ.  

ʇʦʢʘʟʘʪʝʣʠ ʚʣʘʜʝʥʠʷ ʢʦʤʧʝʪʝʥʮʠʷʤʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʥʦʚʘʪʦʨʩʢʠʡ (ʢʨʝʘʪʠʚʥʳʡ) ʫʨʦʚʝʥʴ ʨʘʟʚʠʪʠʷ 

ʣʠʥʛʚʦʤʝʪʦʜʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ ʠ ʢʦʛʥʠʪʠʚʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ, ʢʦʪʦʨʳʡ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 5-ʤʫ ʠ 6-ʤʫ ʫʨʦʚʥʷʤ 

ʪʘʢʩʦʥʦʤʠʠ ɹ. ɹʣʫʤʘ (çʩʠʥʪʝʟè ʠ çʦʮʝʥʢʘè), ʚ ʥʘʯʘʣʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʙʳʣʠ ʨʘʚʥʳ ʥʫʣʶ, ʯʪʦ ʙʳʣʦ ʩʚʷʟʘʥʦ ʩ ʦʪ-

ʩʫʪʩʪʚʠʝʤ ʫ ʙʦʣʴʰʠʥʩʪʚʘ ʨʝʩʧʦʥʜʝʥʪʦʚ ʟʥʘʥʠʡ ʠ ʫʤʝʥʠʡ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʧʨʦʙʣʝʤʥʳʭ ʩʠʪʫ-

ʘʮʠʡ ʠ ʩʦʩʪʘʚʣʝʥʠʷ ʢʦʤʧʝʪʝʥʪʥʦʩʪʥʳʭ (ʞʠʟʥʝʥʥʳʭ ʠ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ) ʟʘʜʘʯ:  

1. ʈʘʟʨʘʙʦʪʘʪʴ ʪʦʣʴʢʦ ʧʨʝʜʤʝʪʥʫʶ ʯʘʩʪʴ ʢʦʤʧʝʪʝʥʪʥʦʩʪʥʦʡ ʟʘʜʘʯʠ.  

2. ʉʘʤʦʩʪʦʷʪʝʣʴʥʦ ʩʦʩʪʘʚʠʪʴ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʫʶ ʟʘʜʘʯʫ.  

3. ʉʘʤʦʩʪʦʷʪʝʣʴʥʦ ʩʦʩʪʘʚʠʪʴ ʞʠʟʥʝʥʥʫʶ ʟʘʜʘʯʫ.  

ʇʦʤʠʤʦ ʵʪʠʭ ʟʘʜʘʥʠʡ, ʙʳʣʘ ʜʘʥʘ ʟʘʜʘʯʘ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ, ʚ ʢʘʢʠʭ ʞʠʟʥʝʥʥʳʭ ʩʠʪʫʘʮʠʷʭ ʫʯʝʥʠʢʘʤ ʤʦ-

ʛʫʪ ʧʨʠʛʦʜʠʪʴʩʷ ʧʨʝʜʤʝʪʥʳʝ ʟʥʘʥʠʷ. ɹʳʣʦ ʧʨʝʜʣʦʞʝʥʦ ʩʦʩʪʘʚʣʝʥʠʝ ʪʘʢʦʛʦ ʟʘʜʘʥʠʝ ʩ ʫʯʝʪʦʤ ʵʪʠʭ ʩʠʪʫʘʮʠʡ.  

ʄʥʦʛʠʝ ʩʪʫʜʝʥʪʳ ʧʦʧʨʦʙʦʚʘʣʠ ʩʦʩʪʘʚʣʷʪʴ ʪʘʢʠʝ ʟʘʜʘʥʠʷ, ʥʦ ʩʦʩʪʘʚʣʝʥʥʳʝ ʟʘʜʘʥʠʷ ʢʘʩʘʣʠʩʴ ʚ ʦʩʥʦʚ-

ʥʦʤ ʦʙʱʠʭ ʪʨʝʙʦʚʘʥʠʡ ʢ ʟʥʘʥʠʶ ʧʨʘʚʠʣ ʦʨʬʦʛʨʘʬʠʠ ʠ ʧʫʥʢʪʫʘʮʠʠ ʚ ʩʣʫʞʝʙʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʣʠʙʦ ʥʘʧʠʩʘʥʠʷ 

ʩʦʯʠʥʝʥʠʡ, ʥʦ ʦʧʨʝʜʝʣʠʪʴ, ʚ ʢʘʢʦʡ ʞʠʟʥʝʥʥʦʡ ʩʠʪʫʘʮʠʠ ʵʪʦ ʙʫʜʝʪ ʥʝʦʙʭʦʜʠʤʦ, ʟʘʪʨʫʜʥʠʣʠʩʴ ʦʪʚʝʪʠʪʴ.  

ʉʪʫʜʝʥʪʳ ʥʝ ʟʥʘʢʦʤʳ ʩ ʬʝʥʦʤʝʥʦʤ çʢʦʤʧʝʪʝʥʪʥʦʩʪʘʥʷ ʟʘʜʘʯʘè. ʂʨʦʤʝ ʪʦʛʦ, ʦʥʠ ʝʱʸ ʥʝ ʚʠʜʷʪ ʧʦʪʝʥʮʠ-

ʘʣʘ ʧʨʝʜʤʝʪʥʳʭ ʟʥʘʥʠʡ ʚ ʬʫʥʢʮʠʦʥʘʣʴʥʦ-ʣʠʯʥʦʩʪʥʦʤ, ʞʠʟʥʝʥʥʦʤ ʨʘʢʫʨʩʝ. ʀ ʵʪʦ ʚʧʦʣʥʝ ʦʙʲʷʩʥʠʤʦ, ʪ.ʢ. ʢʦʤ-

ʧʣʝʢʩʥʳʤ ʤʝʪʘʧʨʝʜʤʝʪʥʳʤ ʫʤʝʥʠʷʤ ʩ ʚʳʭʦʜʦʤ ʥʘ ʣʠʯʥʦʩʪʥʳʡ ʨʝʟʫʣʴʪʘʪ ʥʝ ʫʜʝʣʷʣʦʩʴ ʚʥʠʤʘʥʠʷ ʧʨʠ ʧʦʜʛʦʪʦʚ-

ʢʝ ʙʫʜʫʱʠʭ ʫʯʠʪʝʣʝʡ, ʵʪʦ ʪʨʝʙʦʚʘʥʠʷ ʥʦʚʳʭ ʩʪʘʥʜʘʨʪʦʚ ʠ ʩʘʤʦʡ ʞʠʟʥʠ, ʢʦʪʦʨʘʷ ʥʘʮʝʣʠʚʘʝʪ ʥʘ ʧʦʣʫʯʝʥʠʝ ʥʦ-

ʚʳʭ, ʫʥʠʢʘʣʴʥʳʭ ʧʨʦʜʫʢʪʦʚ ʚ ʩʘʤʳʭ ʨʘʟʥʳʭ ʦʙʣʘʩʪʷʭ.  

ʇʨʦʚʝʜʸʥʥʦʝ ʥʘʤʠ ʢʦʥʩʪʘʪʠʨʫʶʱʝʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʫʨʦʚʝʥʴ ʨʘʟʚʠʪʠʷ ʣʠʥʛ-

ʚʦʤʝʪʦʜʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ ʩʪʫʜʝʥʪʦʚ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʦʧʝʨʘʮʠʡ ʧʨʠ ʨʘʙʦʪʝ ʩ ʠʥʬʦʨʤʘʮʠʝʡ, ʦʩʦʙʝʥʥʦ ʪʝʭ 

ʫʤʝʥʠʡ, ʢʦʪʦʨʳʝ ʢʚʘʣʠʬʠʮʠʨʫʶʪʩʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʩʪʘʥʜʘʨʪʦʤ ʢʘʢ ʤʝʪʘʧʨʝʜʤʝʪʥʳʝ ʫʥʠʚʝʨʩʘʣʴʥʳʝ ʜʝʡ-

ʩʪʚʠʷ, ʥʝʜʦʩʪʘʪʦʯʝʥ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʪʘʥʦʚʠʪʩʷ ʦʯʝʚʠʜʥʦʡ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚʥʝʜʨʝʥʠʷ ʩʠʩʪʝʤʳ ʥʦʚʳʭ ʨʘʟʚʠʚʘʶʱʠʭ ʟʘʜʘʥʠʡ 

ʚ ʧʦʜʛʦʪʦʚʢʫ ʙʫʜʫʱʠʭ ʫʯʠʪʝʣʝʡ ʥʘʯʘʣʴʥʳʭ ʢʣʘʩʩʦʚ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʧʦʚʳʩʠʪʴ ʫʨʦʚʝʥʴ ʠʭ ʣʠʥʛʚʦʤʝʪʦʜʠʯʝʩʢʦʛʦ 

ʤʳʰʣʝʥʠʷ ʜʦ ʚʳʩʦʢʦʛʦ ʠ ʥʦʚʘʪʦʨʩʢʦʛʦ, ʥʝʦʙʭʦʜʠʤʦʛʦ ʜʣʷ ʫʩʧʝʰʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʥʦʚʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʩʪʘʥ-

ʜʘʨʪʦʚ ʜʣʷ ʰʢʦʣʳ ʠ ʩʦʦʪʚʝʪʩʪʚʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ ʩʦʛʣʘʩʥʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤʫ ʩʪʘʥʜʘʨʪʫ. 
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ʀʅɼʀʂɸʊʀɺʅʓʁ ʇʃɸʅ ʂɸʂ ʀʅʉʊʈʋʄɽʅʊ ʆʎɽʅʂʀ 

ʂɸʏɽʉʊɺɸ ʇʈɽʇʆɼɸɺɸʅʀʗ ɺ ɺʋɿɽ (ʅɸ ʇʈʀʄɽʈɽ ʂɸɿɸʍʉʂʆɻʆ 

ʅɸʎʀʆʅɸʃʔʅʆɻʆ ʇɽɼɸɻʆɻʀʏɽʉʂʆɻʆ ʋʅʀɺɽʈʉʀʊɽʊɸ ʀʄɽʅʀ ɸɹɸʗ) 
 

 ɹ.ʍ. ʊʦʣʝʫʙʝʢʦʚʘ1, ʊ.ɹ. ʍʚʝʜʝʣʠʜʟʝ2, ɾ.ʖ. ʉʘʡʣʠʙʘʝʚʘ3, ɿ.ʂ. ʊʳʥʳʙʝʢʦʚʘ4  
1 ʜʦʢʪʦʨ ʶʨʠʜʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, 2 ʢʘʥʜʠʜʘʪ ʶʨʠʜʠʯʝʩʢʠʭ ʥʘʫʢ, ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʡ ʧʨʦʬʝʩʩʦʨ, 

3 ʢʘʥʜʠʜʘʪ ʶʨʠʜʠʯʝʩʢʠʭ ʥʘʫʢ, ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ, 4 ʤʘʛʠʩʪʨ ʧʨʘʚʘ, ʤʣʘʜʰʠʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ 

ʢʘʬʝʜʨʘ ʶʨʠʩʧʨʫʜʝʥʮʠʠ ʠʥʩʪʠʪʫʪʘ ʠʩʪʦʨʠʠ ʠ ʧʨʘʚʘ 

ʂʘʟʘʭʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ɸʙʘʷ (ɸʣʤʘʪʳ), ʂʘʟʘʭʩʪʘʥ 

 

ɸʥʥʦʪʘʮʠʷ. ʂʘʯʝʩʪʚʦ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʷʤʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʘʯʝʩʪʚʘ ʧʨʝʧʦʜʘ-

ʚʘʥʠʷ. ʉʦʦʙʨʘʟʥʦ ʵʪʦʤʫ, ʢʘʯʝʩʪʚʦ ʧʨʝʧʦʜʘʚʘʥʠʷ ʟʘʚʠʩʠʪ ʦʪ ʫʨʦʚʥʷ ʧʨʦʬʝʩʩʠʦʥʘʣʠʟʤʘ ʧʨʝʧʦʜʘʚʘʪʝʣʴʩʢʦʛʦ 

ʩʦʩʪʘʚʘ ʚʫʟʘ, ʝʛʦ ʩʦʦʪʚʝʪʩʪʚʠʷ ʪʨʝʙʦʚʘʥʠʷʤ ʢʘʯʝʩʪʚʘ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʮʝʣʦʤ. ʇʦʤʠʤʦ ʦʬʠʮʠʘʣʴʥʦ 

ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʬʦʨʤʘʣʴʥʳʭ ʧʨʠʟʥʘʢʦʚ, ʧʨʠʟʚʘʥʥʳʭ ʦʙʝʩʧʝʯʠʚʘʪʴ ʥʘʜʣʝʞʘʱʠʡ ʫʨʦʚʝʥʴ ʧʨʝʧʦʜʘʚʘʥʠʷ (ʥʘʣʠʯʠʝ 

ʙʘʟʦʚʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʘʢʘʜʝʤʠʯʝʩʢʦʡ ʠ ʫʯʝʥʦʡ ʩʪʝʧʝʥʠ, ʥʘʫʯʥʦʛʦ ʟʚʘʥʠʷ; ʧʨʦʭʦʞʜʝʥʠʝ ʢʫʨʩʦʚ ʧʦʚʳʰʝʥʠʷ ʢʚʘ-

ʣʠʬʠʢʘʮʠʠ, ʢʦʥʢʫʨʩʥʳʭ ʦʪʙʦʨʦʚ, ʟʘʨʫʙʝʞʥʳʭ ʩʪʘʞʠʨʦʚʦʢ; ʦʧʫʙʣʠʢʦʚʘʥʠʝ ʥʘʫʯʥʳʭ ʠ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʭ 

ʨʘʙʦʪ ʠ ʪ. ʜ.), ʢʘʞʜʳʡ ʚʫʟ ʧʨʘʢʪʠʢʫʝʪ ʩʠʩʪʝʤʫ ʤʝʨ ʧʦ ʦʩʫʱʝʩʪʚʣʝʥʠʶ ʚʥʫʪʨʝʥʥʝʡ ʦʮʝʥʢʠ ʧʦʢʘʟʘʪʝʣʝʡ ʜʝʷ-

ʪʝʣʴʥʦʩʪʠ ʧʨʦʬʝʩʩʦʨʩʢʦ-ʧʨʝʧʦʜʘʚʘʪʝʣʴʩʢʦʛʦ ʩʦʩʪʘʚʘ, ʧʦʟʚʦʣʷʶʱʠʭ ʦʧʨʝʜʝʣʷʪʴ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʫʶ ʧʨʠʛʦʜ-

ʥʦʩʪʴ ʠ ʟʥʘʯʠʤʦʩʪʴ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʠ ʦʮʝʥʢʠ ʜʘʥʥʳʭ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʨʝʡʪʠʥʛʦʚ. ɺ ʂʘʟʘʭ-

ʩʢʦʤ ʥʘʮʠʦʥʘʣʴʥʦʤ ʧʝʜʘʛʦʛʠʯʝʩʢʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ ʠʤʝʥʠ ɸʙʘʷ ʩʠʩʪʝʤʘ ʨʝʡʪʠʥʛʦʚʦʡ ʦʮʝʥʢʠ ʥʘ ʦʩʥʦʚʝ ʠʟʤʝʨʷʝ-

ʤʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʧʨʘʢʪʠʢʫʝʪʩʷ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʧʦʩʣʝʜʥʠʭ 10-12 ʣʝʪ. ʄʦʜʝʨʥʠ-

ʟʘʮʠʷ ʵʪʦʡ ʬʦʨʤʳ ʚʥʫʪʨʝʥʥʝʡ ʦʮʝʥʢʠ ʫʨʦʚʥʷ ʧʨʦʬʝʩʩʠʦʥʘʣʠʟʤʘ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʠ ʧʨʝʧʦʜʘʚʘʥʠʷ, ʧʨʦʚʝʜʝʥʥʘʷ 

ʚ 2018/2019 ʫʯʝʙʥʦʤ ʛʦʜʫ, ʙʳʣʘ ʦʩʥʦʚʘʥʘ ʥʘ ʠʥʜʠʢʘʪʠʚʥʦʤ ʧʣʘʥʝ ʢʘʞʜʦʛʦ ʦʪʜʝʣʴʥʦ ʚʟʷʪʦʛʦ ʧʨʝʧʦʜʘʚʘʪʝʣʷ. 

ʅʦʚʳʡ ʧʦʜʭʦʜ ʦʙʫʩʣʦʚʠʣ ʟʥʘʯʠʪʝʣʴʥʫʶ ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʜʠʥʘʤʠʢʫ ʚ ʜʝʣʝ ʦʙʝʩʧʝʯʝʥʠʷ ʥʘʜʣʝʞʘʱʝʛʦ ʢʘʯʝʩʪʚʘ 

ʧʨʝʧʦʜʘʚʘʥʠʷ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʦʚʳʰʝʥʠʷ ʫʨʦʚʥʷ ʧʨʦʬʝʩʩʠʦʥʘʣʠʟʤʘ ʧʨʦʬʝʩʩʦʨʩʢʦ-ʧʨʝʧʦʜʘʚʘʪʝʣʴʩʢʦʛʦ 

ʩʦʩʪʘʚʘ. ʆʧʳʪ ʧʨʠʤʝʥʝʥʠʷ ʠʥʜʠʢʘʪʠʚʥʦʛʦ ʧʣʘʥʘ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʝʱʝ ʤʘʣ, ʥʦ ʫʞʝ ʠʤʝʶʪʩʷ ʦʩʥʦʚʘʥʠʷ ʧʦʣʘ-

ʛʘʪʴ, ʯʪʦ ʵʪʦ ʦʜʠʥ ʠʟ ʜʦʩʪʘʪʦʯʥʦ ʨʝʟʫʣʴʪʘʪʠʚʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʫʧʨʘʚʣʝʥʠʷ ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʢʘʯʝʩʪʚʘ ʚʳʩʰʝ-

ʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. ʉʪʘʪʴʷ ʧʦʜʛʦʪʦʚʣʝʥʘ ʘʚʪʦʨʩʢʠʤ ʢʦʣʣʝʢʪʠʚʦʤ ʧʦ ʪʝʤʝ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʛʨʘʥʪʦʚʦʛʦ ʠʩʩʣʝʜʦ-

ʚʘʥʠʷ, ʬʠʥʘʥʩʠʨʫʝʤʦʛʦ ʠʟ ʙʶʜʞʝʪʘ ʂʘʟʅʇʋ ʠʤ. ɸʙʘʷ, ï çʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʘʢʪʫʘʣʴʥʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤ ʚ ʩʬʝʨʝ 

ʦʙʨʘʟʦʚʘʥʠʷ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥè (2020 ʛ.). 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʥʫʪʨʝʥʥʷʷ ʦʮʝʥʢʘ ʢʘʯʝʩʪʚʘ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ (ɺʆʂʆ), ʧʨʦʬʝʩʩʦʨʩʢʦ-

ʧʨʝʧʦʜʘʚʘʪʝʣʴʩʢʠʡ ʩʦʩʪʘʚ, ʠʥʜʠʢʘʪʠʚʥʳʡ ʧʣʘʥ, ʠʥʩʪʨʫʤʝʥʪ ʚʥʫʪʨʝʥʥʝʡ ʦʮʝʥʢʠ, ʨʝʡʪʠʥʛ, ʚʳʩʰʝʝ ʦʙʨʘʟʦʚʘ-

ʥʠʝ. 

 

ɺʚʝʜʝʥʠʝ 

ʈʘʟʨʘʙʦʪʢʘ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘʨʠʷ ʠ ʤʝʪʦʜʠʢʠ ʝʛʦ ʧʨʠʤʝʥʝʥʠʷ ʚ ʮʝʣʷʭ ʚʥʫʪʨʝʥʥʝʡ ʦʮʝʥʢʠ ʢʘ-

ʯʝʩʪʚʘ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʪʝʩʥʦ ʩʚʷʟʘʥʘ ʩ ʦʙʝʩʧʝʯʝʥʠʝʤ ʥʘʜʣʝʞʘʱʝʛʦ ʫʨʦʚʥʷ ʧʨʝʧʦʜʘʚʘʥʠʷ, ʯʪʦ, ʚ ʩʚʦʶ ʦʯʝ-

ʨʝʜʴ, ʟʘʚʠʩʠʪ ʦʪ ʫʨʦʚʥʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʠ ʧʨʦʬʝʩʩʦʨʩʢʦ-ʧʨʝʧʦʜʘʚʘʪʝʣʴʩʢʦʛʦ ʩʦʩʪʘʚʘ (ʜʘʣʝʝ 

ï ʇʇʉ) ʚʫʟʘ. ʂʘʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʇʇʉ, ʧʦʜʜʘʶʱʠʝʩʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦʤʫ ʠʟʤʝʨʝʥʠʶ, ʤʦʛʫʪ ʥʦʩʠʪʴ ʢʦʤ-

ʧʣʝʢʩʥʳʡ ʭʘʨʘʢʪʝʨ ʠ ʦʭʚʘʪʳʚʘʪʴ ʚʩʝ ʚʝʢʪʦʨʳ ʧʨʝʧʦʜʘʚʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ: ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʫʶ, ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʫʶ, ʚʦʩʧʠʪʘʪʝʣʴʥʫʶ, ʤʝʞʜʫʥʘʨʦʜʥʫʶ ʠ ʠʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ, ʧʨʠʟʥʘʚʘʝʤʳʝ ʢʘʞʜʳʤ ʢʦʥʢʨʝʪʥʳʤ 

ʚʫʟʦʤ ʚ ʢʘʯʝʩʪʚʝ ʟʥʘʯʠʤʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʦʙʫʩʣʦʚʣʝʥʥʳʭ ʧʨʠʦʨʠʪʝʪʘʤʠ, ʠʩʭʦʜʷʱʠʤʠ ʠʟ ʢʣʘʩʩʠʬʠʢʘʪʦʨʘ ʩʧʝʮʠ-

ʘʣʴʥʦʩʪʝʡ. ʅʘʧʨʠʤʝʨ, ʜʣʷ ʪʝʭʥʠʯʝʩʢʠʭ ʚʫʟʦʚ ʠʤʝʝʪ ʟʥʘʯʝʥʠʝ ʪʘʢʦʡ ʧʦʢʘʟʘʪʝʣʴ, ʢʘʢ ʢʦʣʠʯʝʩʪʚʦ ʧʦʣʫʯʝʥʥʳʭ ʟʘ 

ʠʟʦʙʨʝʪʝʥʠʷ ʧʘʪʝʥʪʦʚ, ʜʣʷ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ï ʢʦʣʠʯʝʩʪʚʦ ʚʥʝʜʨʝʥʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ ʜʣʷ ʦʨʛʘʥʠʟʘ-

ʮʠʡ ʜʦʚʫʟʦʚʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʪ. ʧ. 

ʇʨʘʢʪʠʢʦʡ ʚʳʨʘʙʦʪʘʥʦ ʜʚʘ ʩʧʦʩʦʙʘ ʦʧʨʝʜʝʣʝʥʠʷ ʫʨʦʚʥʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʨʠʛʦʜʥʦʩʪʠ ʚʫʟʦʚʩʢʦʛʦ 

ʧʨʝʧʦʜʘʚʘʪʝʣʷ: 1) ʧʨʦʭʦʞʜʝʥʠʝ ʧʦ ʦʬʠʮʠʘʣʴʥʦ ʦʙʲʷʚʣʝʥʥʦʤʫ ʢʦʥʢʫʨʩʫ ʥʘ ʟʘʥʷʪʠʝ ʧʨʝʧʦʜʘʚʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴ-

ʥʦʩʪʴʶ; 2) ʧʦʩʣʝʜʫʶʱʘʷ ʚʥʫʪʨʝʥʥʷʷ ʦʮʝʥʢʘ ʚʫʟʦʤ ʧʨʠʛʦʜʥʦʩʪʠ ʧʨʝʧʦʜʘʚʘʪʝʣʷ. 

ɺ ʨʘʤʢʘʭ ʧʝʨʚʦʛʦ ʩʧʦʩʦʙʘ ʢ ʢʘʥʜʠʜʘʪʘʤ ʧʨʝʜʲʷʚʣʷʶʪʩʷ ʫʥʠʬʠʮʠʨʦʚʘʥʥʳʝ, ʩʪʘʥʜʘʨʪʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʠ 

ʫʩʣʦʚʠʷ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʥʦʨʤʘʤ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʦ ʪʨʫʜʝ ʠ ʜʠʨʝʢʪʠʚʘʤ ʄʠʥʠʩʪʝʨʩʪʚʘ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʥʘʫʢʠ 

ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ (ʜʘʣʝʝ ï ʄʆʅ ʈʂ). ʆʮʝʥʢʘ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʥʦʩʠʪ ʬʦʨʤʘʣʴʥʳʡ ʭʘʨʘʢʪʝʨ ʠ ʥʝ ʫʯʠʪʳʚʘʝʪ 

ʪʘʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʣʠʯʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʨʦʷʚʣʷʪʴʩʷ ʚ ʧʨʦʮʝʩʩʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʦʙʱʝʥʠʷ ʩ ʥʠʤ. ʅʦ ʵʪʦ 

ʠʟʜʝʨʞʢʠ, ʢʦʪʦʨʳʝ ʢʦʨʨʝʢʪʠʨʫʶʪʩʷ ʧʫʪʝʤ ʧʨʠʤʝʥʝʥʠʷ ʚʪʦʨʦʛʦ ʩʧʦʩʦʙʘ ʦʮʝʥʢʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʧʦʜʘʚʘʪʝʣʷ. 

ʇʨʠ ʚʪʦʨʦʤ ʩʧʦʩʦʙʝ ʢ ʣʠʮʘʤ, ʧʨʦʰʝʜʰʠʤ ʢʦʥʢʫʨʩʥʳʡ ʦʪʙʦʨ, ʧʨʝʜʲʷʚʣʷʶʪʩʷ ʪʨʝʙʦʚʘʥʠʷ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ 

ʧʨʦʬʠʣʝʤ ʧʦʜʛʦʪʦʚʢʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚʳʩʰʝʡ ʢʚʘʣʠʬʠʢʘʮʠʠ ʠ ʫʨʦʚʥʝʤ ʩʘʤʦʛʦ ʚʫʟʘ: ʘʢʘʜʝʤʠʷ, ʠʥʩʪʠʪʫʪ, ʚʳʩʰʘʷ 

ʰʢʦʣʘ (ʫʯʠʣʠʱʝ), ʫʥʠʚʝʨʩʠʪʝʪ. ʆʮʝʥʢʘ ʥʘ ʵʪʦʤ ʫʨʦʚʥʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʝʧʨʝʨʳʚʥʦ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʫʯʝʙʥʦʛʦ ʛʦʜʘ. 
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ɺ ʧʨʝʜʝʣʘʭ ʚʪʦʨʦʛʦ ʩʧʦʩʦʙʘ, ʢʘʢ ʧʦʢʘʟʘʣʘ ʧʨʘʢʪʠʢʘ ʚʫʟʦʚ ʂʘʟʘʭʩʪʘʥʘ, ʣʫʯʰʝ ʚʩʝʛʦ ʧʨʠʞʠʣʩʷ ʤʝʪʦʜ 

ʨʝʡʪʠʥʛʦʚʦʡ ʦʮʝʥʢʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʇʇʉ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʠʟ ʩʝʙʷ ʦʜʠʥ ʠʟ ʠʥʩʪʨʫʤʝʥʪʘʨʠʝʚ ʫʧʨʘʚʣʝʥʠʷ ʢʘʯʝ-

ʩʪʚʦʤ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʦʮʝʥʢʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚʫʟʘ ʚ ʮʝʣʦʤ. ʋʥʠʚʝʨʩʘʣʴʥʦʩʪʴ ʜʘʥʥʦʛʦ 

ʩʧʦʩʦʙʘ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʦʥ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʘʢʢʨʝʜʠʪʘʮʠʦʥʥʳʭ ʧʨʦʮʝʜʫʨʘʭ, ʩʦʩʪʘʚʣʷʶʱʠʭ ʚʘʞʥʫʶ 

ʯʘʩʪʴ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʤʝʩʪʘ, ʟʘʥʠʤʘʝʤʦʛʦ ʚʫʟʦʤ ʚ ʥʘʮʠʦʥʘʣʴʥʳʭ ʠ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʩʠʩʪʝʤʘʭ ʚʫʟʦʚʩʢʦʛʦ ʦʙʨʘʟʦ-

ʚʘʥʠʷ.  

ʇʦ ʜʘʥʥʳʤ ʅɸɸʈ/IAAR (ʅʝʟʘʚʠʩʠʤʦʝ ɸʛʝʥʪʩʪʚʦ ʘʢʢʨʝʜʠʪʘʮʠʠ ʠ ʨʝʡʪʠʥʛʘ), ʧʨʦʚʝʜʝʥʥʳʡ ʨʝʡʪʠʥʛ ʚʦʩ-

ʪʨʝʙʦʚʘʥʥʦʩʪʠ ʚʫʟʦʚ ʈʂ ï 2019 ʧʦʢʘʟʘʣ, ʯʪʦ ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʤʝʪʦʜʘʭ ʠʩʯʠʩʣʝʥʠʷ ʨʝʡʪʠʥʛ ʧʦʟ-

ʚʦʣʷʝʪ ʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʚʫʟʘʤ ʚʩʝ ʤʥʦʛʦʦʙʨʘʟʠʝ ʧʨʦʛʨʘʤʤ, ʦʧʨʝʜʝʣʠʪʴ ʠʭ ʢʘʯʝʩʪʚʦ ʧʦ ʥʘʧʨʘʚʣʝʥʠʷʤ ʧʦʜʛʦʪʦʚ-

ʢʠ ʢʘʜʨʦʚ, ʚʳʷʚʠʪʴ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʧʫʪʠ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ [2]. 

ʇʘʨʘʤʝʪʨʳ, ʧʨʠʤʝʥʷʝʤʳʝ ʚ ʘʢʢʨʝʜʠʪʘʮʠʦʥʥʳʭ ʧʨʦʮʝʜʫʨʘʭ, ʙʝʨʫʪʩʷ ʟʘ ʦʩʥʦʚʫ ʨʘʟʨʘʙʦʪʢʠ ʚʫʟʦʤ ʩʦʙ-

ʩʪʚʝʥʥʳʭ ʩʠʩʪʝʤ ʨʝʡʪʠʥʛʦʚʦʡ ʦʮʝʥʢʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʇʇʉ. ʕʪʠ ʧʘʨʘʤʝʪʨʳ ʚʳʨʘʙʦʪʘʥʳ ʥʘ ʦʩʥʦʚʝ ʩʦʙʣʶʜʝʥʠʷ 

ɹʝʨʣʠʥʩʢʠʭ ʧʨʠʥʮʠʧʦʚ, ʢ ʢʦʪʦʨʳʤ ʦʪʥʦʩʷʪʩʷ: ʧʨʦʟʨʘʯʥʦʩʪʴ, ʦʙʲʝʢʪʠʚʥʦʩʪʴ, ʧʨʦʚʝʨʷʝʤʦʩʪʴ ʠ ʜʦʩʪʫʧʥʦʩʪʴ ʠʩ-

ʪʦʯʥʠʢʦʚ ʠʥʬʦʨʤʘʮʠʠ. ʊʘʢʦʡ ʧʦʜʭʦʜ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʚʦʝʚʨʝʤʝʥʥʦʝ ʚʳʷʚʣʝʥʠʝ ʩʣʘʙʳʭ ʤʝʩʪ ʠ ʧʨʦʚʝʜʝʥʠʝ ʥʝʦʙ-

ʭʦʜʠʤʳʭ ʢʦʨʨʝʢʪʠʨʦʚʦʯʥʳʭ ʜʝʡʩʪʚʠʡ. 

ɺʤʝʩʪʝ ʩ ʪʝʤ ʠʥʪʝʨʧʨʝʪʘʮʠʦʥʥʦʝ ʧʦʣʝ ʜʘʥʥʦʛʦ ʩʧʦʩʦʙʘ ʯʨʝʟʚʳʯʘʡʥʦ ʰʠʨʦʢʦʝ. ʇʨʠ ʝʜʠʥʩʪʚʝ ʠʜʝʠ, ʟʘ-

ʢʣʶʯʝʥʥʦʡ ʚ ʨʝʡʪʠʥʛʦʚʦʡ ʦʮʝʥʢʝ, ʬʦʨʤʘ, ʭʘʨʘʢʪʝʨ, ʧʝʨʠʦʜʳ, ʩʬʝʨʳ ʧʦʩʣʝʜʫʶʱʝʛʦ ʧʨʠʤʝʥʝʥʠʷ ʠ ʠʥʳʝ ʦʩʦʙʝʥ-

ʥʦʩʪʠ, ʧʨʠʩʫʱʠʝ ʢʦʥʢʨʝʪʥʳʤ ʚʫʟʘʤ, ʟʥʘʯʠʪʝʣʴʥʦ ʨʘʩʭʦʜʷʪʩʷ. ʆʧʠʩʘʥʠʶ ʭʘʨʘʢʪʝʨʘ ʠ ʩʦʜʝʨʞʘʥʠʶ ʠʥʪʝʨʧʨʝʪʘ-

ʮʠʠ ʨʝʡʪʠʥʛʦʚʦʡ ʦʮʝʥʢʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʇʇʉ ʚ ʂʘʟʘʭʩʢʦʤ ʥʘʮʠʦʥʘʣʴʥʦʤ ʧʝʜʘʛʦʛʠʯʝʩʢʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ ʠʤʝʥʠ 

ɸʙʘʷ (ʜʘʣʝʝ ï ʂʘʟʅʇʋ ʠʤ. ɸʙʘʷ) ʧʦʩʚʷʱʝʥʘ ʜʘʥʥʘʷ ʨʘʙʦʪʘ. 

ʆʩʥʦʚʥʘʷ ʮʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʦʧʠʩʘʥʠʝ, ʘʥʘʣʠʟ ʠ ʦʮʝʥʢʘ ʩʫʱʥʦʩʪʠ ʠʥʜʠʢʘʪʠʚʥʦʛʦ ʧʣʘʥʘ ʧʨʝʧʦʜʘʚʘʪʝ-

ʣʷ ʂʘʟʅʇʋ ʠʤ. ɸʙʘʷ, ʦʧʨʝʜʝʣʝʥʠʝ ʩʪʝʧʝʥʠ ʚʣʠʷʥʠʷ ʝʛʦ ʨʝʟʫʣʴʪʘʪʦʚ ʥʘ ʢʘʯʝʩʪʚʦ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʠ ʨʝʰʝʥʳ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

1) ʂʨʘʪʢʠʡ ʵʢʩʢʫʨʩ ʚ ʠʩʪʦʨʠʶ ʚʥʝʜʨʝʥʠʷ ʨʝʡʪʠʥʛʘ ʜʝʷʪʝʣʴʥʦʩʪʠ ʇʇʉ ʚ ʧʨʘʢʪʠʢʫ ʢʘʜʨʦʚʦʡ ʧʦʣʠʪʠʢʠ 

ʂʘʟʅʇʋ ʠʤ. ɸʙʘʷ; 

2) ʆʧʠʩʘʥʠʝ ʩʠʩʪʝʤʳ ʠ ʩʪʨʫʢʪʫʨʳ ʠʥʜʠʢʘʪʠʚʥʦʛʦ ʧʣʘʥʘ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʂʘʟʅʇʋ ʠʤ. ɸʙʘʷ; 

3) ʆʙʱʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʧʦʩʦʙʦʚ ʦʮʝʥʢʠ ʥʘʧʨʘʚʣʝʥʠʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʧʦʜʘʚʘʪʝʣʷ, ʦʪʨʘʞʝʥʥʳʭ ʚ 
ʀʇʇ; 

4) ʉʬʝʨʳ ʧʨʠʤʝʥʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʚʳʧʦʣʥʝʥʠʷ ʀʇʇ. 

ɺ ʧʨʦʮʝʩʩʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠʤʝʥʝʥʳ ʤʝʪʦʜʳ: ʘʥʘʣʠʟ ʠ ʩʠʥʪʝʟ, ʩʨʘʚʥʠʪʝʣʴʥʳʡ, ʠʩʪʦʨʠʟʤ ʠ ʜʨʫʛʠʝ. 

 

1. ʂʨʘʪʢʠʡ ʵʢʩʢʫʨʩ ʚ ʠʩʪʦʨʠʶ ʚʥʝʜʨʝʥʠʷ ʤʝʪʦʜʘ ʨʝʡʪʠʥʛʘ ʜʝʷʪʝʣʴʥʦʩʪʠ ʇʇʉ ʚ ʧʨʘʢʪʠʢʫ ʢʘʜ-
ʨʦʚʦʡ ʧʦʣʠʪʠʢʠ ʂʘʟʅʇʋ ʠʤ. ɸʙʘʷ 

ʀʜʝʷ ʨʝʡʪʠʥʛʦʚʦʡ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʜʣʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʩʠʩʪʝʤ ʩʪʨʘʥ ʤʠʨʘ ʥʝ ʥʦʚʘ. ʄʦʜʝʨʥʠʟʘʮʠʷ ʤʝ-

ʪʦʜʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʩʪʦʷʥʥʦ. ʇʨʠ ʵʪʦʤ ʦʩʥʦʚʥʘʷ ʠʜʝʷ ʦʩʪʘʝʪʩʷ ʥʝʠʟʤʝʥʥʦʡ, ʘ ʠʤʝʥʥʦ: ʬʦʨʤʠ-

ʨʦʚʘʥʠʝ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʯʠʩʣʦʚʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʦʮʝʥʢʠ ʪʝʢʫʱʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʫʙʲʝʢʪʘ ʪʘʢʦʡ ʦʮʝʥʢʠ (ʬʠʟʠʯʝ-

ʩʢʦʛʦ ʠʣʠ ʶʨʠʜʠʯʝʩʢʦʛʦ ʣʠʮʘ). 

ɺ ʂʘʟʅʇʋ ʠʤ. ɸʙʘʷ ʤʝʪʦʜ ʨʝʡʪʠʥʛʦʚʦʡ ʦʮʝʥʢʠ ʇʇʉ ʚʧʝʨʚʳʝ ʙʳʣ ʚʥʝʜʨʝʥ ʚ ʢʦʥʮʝ ʧʝʨʚʦʛʦ ʜʝʩʷʪʠʣʝ-

ʪʠʷ 21 ʚʝʢʘ (ʚ 2007-2008 ʛʛ.). ɺ ʫʥʠʚʝʨʩʠʪʝʪʝ ʵʪʦ ʙʳʣʘ ʧʝʨʚʘʷ ʧʦʧʳʪʢʘ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʦʮʝʥʢʠ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʇʇʉ ʧʫʪʝʤ ʚʳʚʝʜʝʥʠʷ ʮʠʬʨʦʚʦʛʦ ʧʦʢʘʟʘʪʝʣʷ (ʙʘʣʣʦʚ), ʠʩʯʠʩʣʝʥʥʳʭ ʧʦ ʩʫʤʤʝ ʧʦʢʘʟʘʪʝʣʝʡ, ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʧʦ 

ʨʘʟʥʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤ ʧʨʝʧʦʜʘʚʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʥʘʢʦʧʣʝʥʥʳʭ ʚ ʪʝʯʝʥʠʝ ʦʜʥʦʛʦ ʫʯʝʙʥʦʛʦ ʛʦʜʘ. ʈʝʟʫʣʴ-

ʪʘʪʳ ʟʘʩʣʫʰʠʚʘʣʠʩʴ ʥʘ ʋʯʝʥʦʤ ʩʦʚʝʪʝ ʫʥʠʚʝʨʩʠʪʝʪʘ, ʦʪʜʝʣʴʥʳʤ ʧʦʜʨʘʟʜʝʣʝʥʠʷʤ (ʬʘʢʫʣʴʪʝʪʘʤ, ʠʥʩʪʠʪʫʪʘʤ, 

ʢʘʬʝʜʨʘʤ) ʜʘʚʘʣʠʩʴ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʫʣʫʯʰʝʥʠʶ ʨʝʡʪʠʥʛʦʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ. ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʦʮʝʥʦʯʥʳʭ ʨʘʙʦʪ 

ʩʦʟʜʘʚʘʣʘʩʴ ʩʧʝʮʠʘʣʴʥʘʷ ʢʦʤʠʩʩʠʷ, ʚ ʩʦʩʪʘʚ ʢʦʪʦʨʦʡ ʚ ʦʙʷʟʘʪʝʣʴʥʦʤ ʧʦʨʷʜʢʝ ʚʢʣʶʯʘʣʠʩʴ ʩʦʪʨʫʜʥʠʢʠ ʫʥʠʚʝʨ-

ʩʠʪʝʪʩʢʦʛʦ ʜʝʧʘʨʪʘʤʝʥʪʘ ʩʪʨʘʪʝʛʠʠ ʨʘʟʚʠʪʠʷ ʠ ʘʥʘʣʠʟʘ ʢʘʯʝʩʪʚʘ, ʚ ʦʜʥʫ ʠʟ ʬʫʥʢʮʠʡ ʢʦʪʦʨʦʛʦ ʚʭʦʜʠʣʠ ʨʘʟʨʘ-

ʙʦʪʢʘ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʨʝʡʪʠʥʛʦʚʳʭ ʬʦʨʤ, ʩʙʦʨ ʜʘʥʥʳʭ ʠ ʧʦʩʣʝʜʫʶʱʠʡ ʘʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. ʂʘʞ-

ʜʘʷ ʚʳʧʦʣʥʝʥʥʘʷ ʧʦʟʠʮʠʷ ʩʦʧʨʦʚʦʞʜʘʣʘʩʴ ʢʦʧʠʷʤʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʦʜʪʚʝʨʞʜʘʶʱʠʭ ʜʦʢʫʤʝʥʪʦʚ (ʦʪʪʠʩʢʘ-

ʤʠ ʩʪʘʪʝʡ, ʚʳʭʦʜʥʳʭ ʜʘʥʥʳʭ ʤʦʥʦʛʨʘʬʠʡ, ʫʯʝʙʥʳʭ ʠʟʜʘʥʠʡ, ʢʦʧʠʷʤʠ ʧʨʠʢʘʟʦʚ, ʜʦʛʦʚʦʨʦʚ, ʩʝʨʪʠʬʠʢʘʪʦʚ, ʧʨʦ-

ʛʨʘʤʤ ʢʦʥʬʝʨʝʥʮʠʡ ʠ ʠʥʳʤʠ ʤʘʪʝʨʠʘʣʘʤʠ). ʂʦʤʠʩʩʠʷ ʧʦ ʛʨʘʬʠʢʫ ʧʦʩʝʱʘʣʘ ʢʘʬʝʜʨʳ, ʚʩʪʨʝʯʘʣʘʩʴ ʩ ʢʘʞʜʳʤ 

ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ ʠ ʧʨʦʚʝʨʷʣʘ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʩʚʝʜʝʥʠʡ ʦ ʚʳʧʦʣʥʝʥʥʳʭ ʨʘʙʦʪʘʭ. ʂʘʢ ʚʠʜʠʤ, ʧʨʦ-

ʮʝʜʫʨʘ ʙʳʣʘ ʜʦʩʪʘʪʦʯʥʦ ʪʨʫʜʦʝʤʢʦʡ.  

ʀʟʥʘʯʘʣʴʥʦ ʧʨʝʜʧʦʣʘʛʘʣʦʩʴ, ʯʪʦ ʨʝʟʫʣʴʪʘʪʳ ʨʝʡʪʠʥʛʦʚʦʡ ʦʮʝʥʢʠ ʙʫʜʫʪ ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʨʠ ʨʘʩʩʤʦʪʨʝ-

ʥʠʠ ʠ ʨʝʰʝʥʠʠ ʚʦʧʨʦʩʦʚ ʦ ʢʘʜʨʦʚʳʭ ʧʝʨʝʤʝʱʝʥʠʷʭ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ, ʧʨʠʩʫʞʜʝʥʠʠ ʠʤ ʧʦʯʝʪʥʳʭ ʟʚʘʥʠʡ, ʧʨʝʜ-

ʩʪʘʚʣʝʥʠʠ ʢ ʚʝʜʦʤʩʪʚʝʥʥʳʤ ʠ ʧʨʘʚʠʪʝʣʴʩʪʚʝʥʥʳʤ ʥʘʛʨʘʜʘʤ, ʧʨʦʣʦʥʛʘʮʠʠ ʣʠʙʦ ʨʘʩʪʦʨʞʝʥʠʠ ʪʨʫʜʦʚʳʭ ʜʦʛʦʚʦ-

ʨʦʚ ʧʨʠ ʥʘʣʠʯʠʠ ʢ ʪʦʤʫ ʦʩʥʦʚʘʥʠʡ.  

ʅʝʩʦʤʥʝʥʥʳʤ ʜʦʩʪʦʠʥʩʪʚʦʤ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ ʥʘʜʦ ʧʨʠʟʥʘʪʴ ʧʨʦʟʨʘʯʥʦʩʪʴ ʧʨʦʚʦʜʠʤʳʭ ʧʨʦʮʝʜʫʨ, ʦʙʝʩʧʝ-

ʯʝʥʠʝ ʜʦʩʪʫʧʘ ʢʘʞʜʦʛʦ ʩʦʪʨʫʜʥʠʢʘ ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʫʥʠʚʝʨʩʠʪʝʪʘ ʢ ʨʝʟʫʣʴʪʘʪʘʤ ʨʝʡʪʠʥʛʦʚʦʡ ʦʮʝʥʢʠ (ʝʞʝʛʦʜʥʦ 

ʠʟʜʘʚʘʣʠʩʴ ʘʣʴʙʦʤʳ ʩ ʧʦʣʥʳʤʠ ʦʮʝʥʦʯʥʳʤʠ ʜʘʥʥʳʤʠ ʧʦ ʚʩʝʤ ʥʘʧʨʘʚʣʝʥʠʷʤ ʜʝʷʪʝʣʴʥʦʩʪʠ ʫʯʘʩʪʥʠʢʦʚ ʨʝʡʪʠʥʛʘ, 

ʢʦʪʦʨʳʝ ʨʘʟʜʘʚʘʣʠʩʴ ʩʨʝʜʠ ʚʩʝʭ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ, ʚʢʣʶʯʘʷ ʢʘʬʝʜʨʳ). ʉʦʜʝʨʞʘʥʠʝ ʣʠʩʪʢʦʚ ʫʯʝʪʘ 

ʝʞʝʛʦʜʥʦ ʢʦʨʨʝʢʪʠʨʦʚʘʣʦʩʴ ʩ ʫʯʝʪʦʤ ʟʘʤʝʯʘʥʠʡ ʠ ʧʨʝʜʣʦʞʝʥʠʡ ʩ ʤʝʩʪ. ʂʨʦʤʝ ʪʦʛʦ, ʩʦʟʜʘʚʘʣʘʩʴ ʘʧʝʣʣʷʮʠʦʥʥʘʷ 

ʢʦʤʠʩʩʠʷ ʧʦ ʨʘʟʨʝʰʝʥʠʶ ʩʧʦʨʦʚ, ʚʦʟʥʠʢʘʶʱʠʭ ʚ ʧʨʦʮʝʩʩʝ ʦʮʝʥʦʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʩʥʦʚʥʦʡ ʢʦʤʠʩʩʠʠ. 
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ʅʝʜʦʩʪʘʪʢʠ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ ʚʥʫʪʨʝʥʥʝʡ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʫʩʤʘʪʨʠʚʘʶʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ: 

- ʦʮʝʥʢʘ ʙʳʣʘ ʧʦʩʪʨʦʝʥʘ ʧʦ ʣʠʥʝʡʥʦʤʫ ʧʨʠʥʮʠʧʫ, ʯʪʦ ʥʝ ʜʘʚʘʣʦ ʚʦʟʤʦʞʥʦʩʪʠ ʫʯʠʪʳʚʘʪʴ ʧʨʝʠʤʫ-
ʱʝʩʪʚ ʦʪʜʝʣʴʥʳʭ ʢʘʪʝʛʦʨʠʡ ʫʯʘʩʪʥʠʢʦʚ ʨʝʡʪʠʥʛʦʚʳʭ ʧʨʦʮʝʜʫʨ, ʢʦʛʜʘ ʵʪʠ ʧʨʝʠʤʫʱʝʩʪʚʘ ʦʙʲʝʢʪʠʚʥʦ ʠʤʝʣʠ ʤʝ-

ʩʪʦ. ʅʘʧʨʠʤʝʨ, ʦʜʠʥʘʢʦʚʳʝ ʪʨʝʙʦʚʘʥʠʷ ʧʨʝʜʲʷʚʣʷʣʠʩʴ ʢ ʘʢʘʜʝʤʠʢʫ ʠ ʤʘʛʠʩʪʨʫ, ʦʧʳʪʥʦʤʫ ʠ ʥʘʯʠʥʘʶʱʝʤʫ ʧʨʝ-

ʧʦʜʘʚʘʪʝʣʶ, ʧʨʦʬʝʩʩʦʨʫ ʠ ʘʩʩʠʩʪʝʥʪʫ. ʊʘʢʦʝ çʨʘʚʝʥʩʪʚʦè ʦʟʥʘʯʘʣʦ ʩʢʦʨʝʝ ʫʨʘʚʥʠʣʦʚʢʫ ʠ ʥʝ ʦʙʝʩʧʝʯʠʚʘʣʦ ʚ 

ʧʦʣʥʦʤ ʦʙʲʝʤʝ ʪʨʝʙʦʚʘʥʠʝ ʦʙʲʝʢʪʠʚʥʦʩʪʠ ʦʮʝʥʦʯʥʳʭ ʜʘʥʥʳʭ. ʅʘʧʨʠʤʝʨ, ʧʦʜʛʦʪʦʚʢʘ ʠ ʠʟʜʘʥʠʝ ʤʦʥʦʛʨʘʬʠʠ 

ʦʜʠʥʘʢʦʚʦ ʦʮʝʥʠʚʘʣʦʩʴ ʠ ʚ ʨʘʚʥʦʡ ʤʝʨʝ ʦʪʥʦʩʠʣʦʩʴ ʢʘʢ ʢ ʧʨʦʬʝʩʩʦʨʫ, ʪʘʢ ʠ ʢ ʧʨʦʩʪʦʤʫ ʧʨʝʧʦʜʘʚʘʪʝʣʶ. ʆʯʝ-

ʚʠʜʥʦ, ʯʪʦ ʵʪʠ ʣʠʮʘ, ʦʪʥʦʩʷʩʴ ʢ ʨʘʟʥʳʤ ʢʘʪʝʛʦʨʠʷʤ ʇʇʉ, ʦʙʲʝʢʪʠʚʥʦ ʥʝ ʤʦʛʫʪ ʦʙʣʘʜʘʪʴ ʨʘʚʥʳʤʠ ʫʨʦʚʥʷʤʠ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʟʥʘʥʠʡ ʠ ʥʘʚʳʢʦʚ, ʘ ʟʥʘʯʠʪ ʥʫʞʜʘʶʪʩʷ ʚ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʤ ʧʦʜʭʦʜʝ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ 

ʦʮʝʥʦʯʥʳʭ ʧʨʦʮʝʜʫʨ; 

- ʛʨʫʧʧʳ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ, ʧʦʜʚʝʨʛʥʫʪʳʭ ʨʝʡʪʠʥʛʦʚʦʡ ʦʮʝʥʢʝ ʩʚʦʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʬʦʨʤʠʨʦʚʘʣʠʩʴ ʧʦ 
ʢʘʬʝʜʨʘʣʴʥʦʤʫ ʧʨʠʥʮʠʧʫ (ʧʨʘʚʠʣʴʥʝʝ ʙʳʣʦ ʙʳ ʩʢʘʟʘʪʴ, ʯʪʦ ʦʮʝʥʢʘ ʧʨʦʚʦʜʠʣʘʩʴ ʧʦ ʢʘʬʝʜʨʘʤ, ʢʦʪʦʨʳʝ ʙʳʣʠ 

ʩʬʦʨʤʠʨʦʚʘʥʳ ʟʘʜʦʣʛʦ ʜʦ ʧʨʠʤʝʥʝʥʠʷ ʨʝʡʪʠʥʛʦʚʳʭ ʧʨʦʮʝʜʫʨ). ʕʪʦ ʙʳʣ ʚʳʙʦʨ ʣʠʥʠʠ ʥʘʠʤʝʥʴʰʝʛʦ ʩʦʧʨʦʪʠʚ-

ʣʝʥʠʷ. ʇʨʠ ʪʘʢʦʤ ʧʦʜʭʦʜʝ ʣʠʜʠʨʫʶʱʠʝ ʤʝʩʪʘ, ʢʘʢ ʧʨʘʚʠʣʦ, ʟʘʥʠʤʘʣʠ ʧʨʝʧʦʜʘʚʘʪʝʣʠ ʩ ʦʧʳʪʦʤ ʨʘʙʦʪʳ, ʦʙʣʘʜʘ-

ʶʱʠʝ ʫʯʝʥʳʤʠ ʩʪʝʧʝʥʷʤʠ ʠ ʟʚʘʥʠʷʤʠ, ʢʘʢ ʫʧʨʘʚʣʝʥʮʳ ï ʟʘʚʝʜʫʶʱʠʤʠ ʢʘʬʝʜʨʘʤʠ. ʀ ʩʘʤʳʡ ʥʠʞʥʠʡ ʧʣʘʩʪ 

ʧʨʠʭʦʜʠʣʩʷ ʥʘ ʥʘʯʠʥʘʶʱʠʭ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʙʝʟ ʩʪʝʧʝʥʝʡ ʠ ʟʚʘʥʠʡ, ʙʝʟ ʩʦʣʠʜʥʳʭ ʥʘʫʯʥʳʭ ʥʘʨʘʙʦʪʦʢ. ɺ ʪʘʢʦʤ 

ʠʩʭʦʜʝ ʥʝʪ ʥʠʯʝʛʦ ʥʝʦʞʠʜʘʥʥʦʛʦ, ʪʘʢ ʢʘʢ ʠʟʥʘʯʘʣʴʥʦ ʜʝʣʝʥʠʝ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʥʘ ʣʠʮ, ʦʙʣʘʜʘʶʱʠʭ ʩʪʝʧʝʥʴʶ ʠ 

ʥʝ ʦʙʣʘʜʘʶʱʠʭ ʝʶ, ʦʪʨʘʞʘʣʦ ʫʨʦʚʝʥʴ ʠʭ ʧʨʦʬʝʩʩʠʦʥʘʣʠʟʤʘ. ʉʦʨʝʚʥʦʚʘʥʠʝ ʨʘʚʥʳʭ ʧʦ ʬʦʨʤʘʣʴʥʳʤ ʧʦʢʘʟʘʪʝ-

ʣʷʤ ʙʳʣʦ ʙʳ ʙʦʣʝʝ ʩʧʨʘʚʝʜʣʠʚʳʤ ʠ ʦʙʲʝʢʪʠʚʥʳʤ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʙʳ ʛʨʫʧʧʳ ʬʦʨʤʠʨʦʚʘʣʠʩʴ ʧʦ ʧʨʠʥʮʠʧʫ 

ʥʘʙʦʨʘ ʦʜʠʥʘʢʦʚʳʭ ʩʪʘʨʪʦʚʳʭ ʬʦʨʤʘʣʴʥʳʭ ʧʨʠʟʥʘʢʦʚ: ʦʪʜʝʣʴʥʳʝ ʨʝʡʪʠʥʛʦʚʳʝ ʦʮʝʥʢʠ ʜʣʷ ʜʦʢʪʦʨʦʚ ʥʘʫʢ, ʜʣʷ 

ʢʘʥʜʠʜʘʪʦʚ ʥʘʫʢ ʠ ʜʣʷ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʙʝʟ ʫʯʝʥʳʭ ʩʪʝʧʝʥʝʡ. ʕʪʦ ʧʦʟʚʦʣʠʣʦ ʙʳ ʠʟʙʝʞʘʪʴ ʧʨʦʚʝʜʝʥʠʷ çʩʦʨʝʚʥʦ-

ʚʘʥʠʡè ʧʨʦʬʝʩʩʦʨʘ ʩ ʘʩʩʠʩʪʝʥʪʦʤ. ʇʨʝʠʤʫʱʝʩʪʚʦ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʡ ʧʨʦʮʝʜʫʨʳ ʚ ʪʦʤ, ʯʪʦ ʚ ʢʘʞʜʦʡ ʛʨʫʧʧʝ 

ʙʳʣʠ ʢʘʢ çʧʝʨʝʜʦʚʠʢʠè, ʪʘʢ ʠ çʦʪʩʪʘʶʱʠʝè. ʆʜʥʘʢʦ ʧʨʠ ʪʘʢʦʤ ʧʦʜʭʦʜʝ ʧʨʦʮʝʜʫʨʳ ʨʝʡʪʠʥʛʦʚʳʭ ʦʮʝʥʦʢ ʙʳʣʠ 

ʙʳ ʟʥʘʯʠʪʝʣʴʥʦ ʫʩʣʦʞʥʝʥʳ, ʯʪʦ, ʚʦʟʤʦʞʥʦ, ʥʝ ʚʭʦʜʠʣʦ ʚ ʧʣʘʥʳ ʜʝʧʘʨʪʘʤʝʥʪʘ ʩʪʨʘʪʝʛʠʠ ʨʘʟʚʠʪʠʷ ʠ ʘʥʘʣʠʟʘ 

ʢʘʯʝʩʪʚʘ; 

- ʤʦʣʦʜʳʝ ʧʨʝʧʦʜʘʚʘʪʝʣʠ çʚʳʨʘʚʥʠʚʘʣʠè ʩʚʦʠ ʧʦʢʘʟʘʪʝʣʠ, ʧʨʠʤʝʥʷʷ ʜʨʫʛʠʝ, ʥʝ ʚʩʝʛʜʘ ʢʦʨʨʝʢʪʥʳʝ, 
ʩʧʦʩʦʙʳ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʟʘʯʝʪʥʳʭ ʙʘʣʣʦʚ ʚ ʨʝʡʪʠʥʛʦʚʦʡ ʦʮʝʥʢʝ ʠʭ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʅʘʧʨʠʤʝʨ, ʠʟʚʝʩʪʥʳ ʪʘʢʠʝ 

ʢʫʨʴʸʟʳ, ʢʦʛʜʘ ʧʨʝʧʦʜʘʚʘʪʝʣʴ, ʧʦʣʫʯʘʷ (ʧʨʠʦʙʨʝʪʘʷ) ʨʘʟʥʳʤʠ ʧʫʪʷʤʠ ʩʝʨʪʠʬʠʢʘʪʳ ʦ ʧʨʦʭʦʞʜʝʥʠʠ ʢʫʨʩʦʚ ʧʦ-

ʚʳʰʝʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ, ʥʘʢʘʧʣʠʚʘʣʠ ʪʘʢʦʝ ʢʦʣʠʯʝʩʪʚʦ ʜʥʝʡ, ʷʢʦʙʳ ʧʨʦʚʝʜʝʥʥʳʭ ʥʘ ʢʫʨʩʘʭ, ʢʦʪʦʨʦʝ ʠʥʦʛʜʘ 

ʢʦʥʢʫʨʠʨʦʚʘʣʦ ʜʘʞʝ ʩ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ ʫʯʝʙʥʦʛʦ ʛʦʜʘ. ʄʳ ʩʢʣʦʥʥʳ ʦʪʥʦʩʠʪʴ ʧʦʜʦʙʥʳʝ, ʢ ʩʯʘʩʪʴʶ ʨʝʜʢʠʝ, 

ʩʣʫʯʘʠ ʥʝ ʩʪʦʣʴʢʦ ʢ ʧʨʦʷʚʣʝʥʠʶ ʥʝʜʦʙʨʦʩʦʚʝʩʪʥʦʩʪʠ ʧʨʝʧʦʜʘʚʘʪʝʣʷ, ʩʢʦʣʴʢʦ ʢ ʥʝʩʦʚʝʨʰʝʥʩʪʚʫ ʩʪʨʫʢʪʫʨʳ ʠ 

ʩʦʜʝʨʞʘʥʠʷ ʣʠʥʝʡʥʦʛʦ ʤʝʪʦʜʘ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʮʝʜʫʨʳ ʨʝʡʪʠʥʛʦʚʦʡ ʦʮʝʥʢʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʧʦʜʘʚʘʪʝʣʷ, 

- ʢʨʠʪʝʨʠʠ, ʣʝʞʘʱʠʝ ʚ ʦʩʥʦʚʝ ʦʧʨʝʜʝʣʝʥʠʷ ʯʠʩʣʦʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʚ ʠʟʚʝʩʪʥʦʡ ʤʝʨʝ ʥʦʩʠʣʠ ʧʨʦʠʟ-

ʚʦʣʴʥʳʡ ʭʘʨʘʢʪʝʨ. ʅʘʧʨʠʤʝʨ, ʥʝʪ ʦʙʲʷʩʥʝʥʠʷ ʪʘʢʦʤʫ ʬʘʢʪʫ, ʢʘʢ ʦʮʝʥʠʚʘʥʠʝ ʧʦʣʫʯʝʥʠʷ ʩʝʨʪʠʬʠʢʘʪʦʚ IELTS, 

TOEFL ʦʮʝʥʠʚʘʣʦʩʴ ʚ 40 ʙʘʣʣʦʚ, ʧʨʝʧʦʜʘʚʘʥʠʝ ʦʜʥʦʡ ʜʠʩʮʠʧʣʠʥʳ ʥʘ ʘʥʛʣʠʡʩʢʦʤ ʷʟʳʢʝ ï ʚ 10 ʙʘʣʣʦʚ, ʘ ʧʨʝʜ-

ʣʦʞʝʥʥʘʷ ʜʠʩʮʠʧʣʠʥʘ ʚ ʨʘʤʢʘʭ ʣʝʪʥʝʛʦ ʩʝʤʝʩʪʨʘ ʪʘʢʞʝ ʥʘ ʘʥʛʣʠʡʩʢʦʤ ʷʟʳʢʝ ï ʚ 30 ʙʘʣʣʦʚ. ʉʦʟʜʘʝʪʩʷ ʚʧʝʯʘʪ-

ʣʝʥʠʝ, ʯʪʦ ʩʨʝʜʠ ʵʪʠʭ ʚʠʜʦʚ ʨʘʙʦʪ ʩʘʤʘʷ ʧʨʦʩʪʘʷ ï ʵʪʦ ʧʨʝʧʦʜʘʚʘʥʠʝ ʥʘ ʘʥʛʣʠʡʩʢʦʤ ʷʟʳʢʝ, ʩ ʯʝʤ ʚʝʩʴʤʘ ʩʣʦʞʥʦ 

ʩʦʛʣʘʩʠʪʴʩʷ; 

- ʩʘʤʳʡ ʙʦʣʴʰʦʡ ʥʝʜʦʩʪʘʪʦʢ ʤʦʜʝʣʠ ʨʝʡʪʠʥʛʦʚʦʡ ʦʮʝʥʢʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʧʦʜʘʚʘʪʝʣʷ, ʧʨʠʤʝʥʷʚ-

ʰʝʡʩʷ ʜʦ 2018 ʛʦʜʘ, ʩʦʩʪʦʷʣ ʚ ʪʦʤ, ʯʪʦ ʭʘʨʘʢʪʝʨ ʠ ʩʬʝʨʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʝʛʦ ʨʝʟʫʣʴʪʘʪʦʚ ʥʝ ʙʳʣʠ ʟʘʢʨʝʧʣʝʥʳ ʚ 

ʢʘʢʦʤ-ʣʠʙʦ ʜʦʢʫʤʝʥʪʝ ʚʥʫʪʨʝʥʥʝʛʦ ʧʨʠʤʝʥʝʥʠʷ. ʇʨʠ ʫʩʪʘʥʦʚʣʝʥʠʠ ʤʠʥʠʤʘʣʴʥʳʭ ʦʙʲʝʤʦʚ ʥʘʙʠʨʘʝʤʳʭ ʙʘʣʣʦʚ 

ʧʦ ʢʘʞʜʦʤʫ ʥʘʧʨʘʚʣʝʥʠʶ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ ʙʳ ʢʘʢ ʧʦʜʪʚʝʨʞʜʝʥʠʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ 

ʧʨʠʛʦʜʥʦʩʪʠ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʢʦʥʢʨʝʪʥʦʛʦ ʫʨʦʚʥʷ (ʧʨʦʬʝʩʩʦʨʘ, ʜʦʮʝʥʪʘ, ʩʪʘʨʰʝʛʦ ʧʨʝʧʦʜʘʚʘʪʝʣʷ, ʧʨʝʧʦʜʘʚʘʪʝʣʷ, 

ʘʩʩʠʩʪʝʥʪʘ), ʙʳʣʠ ʙʳ ʤʠʥʠʤʠʟʠʨʦʚʘʥʳ ʨʠʩʢʠ ʧʨʦʷʚʣʝʥʠʡ ʧʨʦʪʝʢʮʠʦʥʠʟʤʘ, ʪʨʘʡʙʘʣʠʟʤʘ, ʤʝʩʪʥʠʯʝʩʪʚʘ. ʇʨʠ 

ʵʪʦʤ ʚʧʦʣʥʝ ʫʤʝʩʪʥʦ ʩʦʭʨʘʥʝʥʠʝ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʧʦʜʭʦʜʦʚ ʧʨʠ ʨʝʰʝʥʠʠ ʦʩʪʨʳʭ ʢʘʜʨʦʚʳʭ ʚʦʧʨʦʩʦʚ ʩ ʫʯʝʪʦʤ 

ʟʘʩʣʫʛ ʣʠʮʘ ʚ ʩʬʝʨʝ ʦʙʱʝʩʪʚʝʥʥʦʡ, ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʙʦʛʘʪʦʛʦ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʦʧʳʪʘ ʧʦ ʩʧʝʮʠʘʣʴ-

ʥʦʩʪʠ ʠ ʠʥʳʭ ʟʘʩʣʫʞʠʚʘʶʱʠʭ ʚʥʠʤʘʥʠʷ ʦʙʩʪʦʷʪʝʣʴʩʪʚ. 

 

2. ʆʧʠʩʘʥʠʝ ʩʠʩʪʝʤʳ ʠ ʩʪʨʫʢʪʫʨʳ ʠʥʜʠʢʘʪʠʚʥʦʛʦ ʧʣʘʥʘ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʂʘʟʅʇʋ ʠʤ. ɸʙʘʷ 

ʅʘʯʠʥʘʷ ʩ 2018/2019 ʫʯʝʙʥʦʛʦ ʛʦʜʘ ʨʫʢʦʚʦʜʩʪʚʦʤ ʫʥʠʚʝʨʩʠʪʝʪʘ ʧʨʝʜʧʨʠʥʷʪʳ ʰʘʛʠ ʧʦ ʤʦʜʝʨʥʠʟʘʮʠʠ 

ʩʠʩʪʝʤʳ ʠ ʩʪʨʫʢʪʫʨʳ ʧʨʝʞʥʝʡ ʤʦʜʝʣʠ ʨʝʡʪʠʥʛʦʚʦʡ ʦʮʝʥʢʠ ʧʫʪʝʤ ʧʝʨʝʭʦʜʘ ʥʘ ʤʝʪʦʜ ʠʥʜʠʢʘʪʠʚʥʦʛʦ ʧʣʘʥʘ ʧʨʝ-

ʧʦʜʘʚʘʪʝʣʷ ʠ ʦʮʝʥʢʠ ʨʝʟʫʣʴʪʘʪʦʚ ʝʛʦ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʢʦʥʮʝ ʫʯʝʙʥʦʛʦ ʛʦʜʘ. ɼʘʥʥʳʡ ʤʝʪʦʜ ʧʨʠʤʝʥʷʝʪʩʷ ʥʘ ʧʨʦ-

ʪʷʞʝʥʠʠ ʜʚʫʭ ʧʦʩʣʝʜʥʠʭ ʫʯʝʙʥʳʭ ʛʦʜʦʚ. ʆʩʥʦʚʥʦʝ ʥʘʟʥʘʯʝʥʠʝ ʠʥʜʠʢʘʪʠʚʥʦʛʦ ʧʣʘʥʘ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ï ʦʪʦʙʨʘ-

ʞʝʥʠʝ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʠ ʢʘʯʝʩʪʚʝʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʧʦʜʘʚʘʪʝʣʷ. ʆʪʣʠʯʠʝ ʦʪ ʧʨʝʜʳʜʫʱʝʛʦ 

ʤʝʪʦʜʘ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʚ ʧʦʩʣʝʜʥʶʶ ʤʦʜʝʣʴ ʚʢʣʶʯʝʥʦ ʧʦʥʷʪʠʝ çʢʘʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠè, ʠʩʧʦʣʴʟʫʝʤʳʝ 

ʧʨʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʝ ʥʘʙʣʶʜʘʝʤʳʭ ʧʨʦʮʝʩʩʦʚ.  

ʄʦʜʝʨʥʠʟʠʨʦʚʘʥʥʘʷ ʩʪʨʫʢʪʫʨʘ ʀʇʇ ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʟ ʩʝʙʷ ʩʣʝʜʫʶʱʝʝ (ʪʘʙʣ. 1): 
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ʊʘʙʣʠʮʘ 1 

ʉʪʨʫʢʪʫʨʘ ʠʥʜʠʢʘʪʠʚʥʦʛʦ ʧʣʘʥʘ ʧʨʝʧʦʜʘʚʘʪʝʣʷ 

ʂʘʟʅʇʋ ʠʤ. ɸʙʘʷ (ʧʦ ʩʦʩʪʦʷʥʠʶ ʥʘ 01.09.2019.) 

ˉ ʅʘʠʤʝʥʦʚʘʥʠʝ ʨʘʟʜʝʣʦʚ ʀʇʇ ʂʦʣ-ʚʦ ʧʦʟʠʮʠʡ ʉʫʤʤʘ ʙʘʣʣʦʚ ʉʨʝʜʥʠʡ ʙʘʣʣ 

1 2 3 4 5 

1 ʋʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʘʷ ʨʘʙʦʪʘ 55 1427 25,94 

2 ʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʨʘʙʦʪʘ 49 1035 21,12 

3 ɺʦʩʧʠʪʘʪʝʣʴʥʘʷ ʨʘʙʦʪʘ 13 180 13,84 

4 ʄʝʞʜʫʥʘʨʦʜʥʳʝ ʨʘʙʦʪʳ 8 131 16,37 

 ɺʩʝʛʦ: 125 2773 19,31 ï 22,18 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʀʇʇ ʧʨʝʜʫʩʤʦʪʨʝʥʦ 4 ʨʘʟʜʝʣʘ: I. ʋʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʘʷ ʨʘʙʦʪʘ; II. ʅʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʨʘʙʦʪʘ; III. ɺʦʩʧʠʪʘʪʝʣʴʥʘʷ ʨʘʙʦʪʘ; IV. ʄʝʞʜʫʥʘʨʦʜʥʳʝ ʨʘʙʦʪʳ. ʂʘʞʜʳʡ ʨʘʟʜʝʣ ʩʦʩʪʦʠʪ ʠʟ 

ʩʦʚʦʢʫʧʥʦʩʪʠ ʠʟʤʝʨʷʝʤʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʢʦʪʦʨʳʝ ʚ ʬʦʨʤʫʣʷʨʝ ʦʪʨʘʞʝʥʳ ʢʘʢ çʧʦʟʠʮʠʷè, ʷʚʣʷʶʱʠʭʩʷ ʧʦ ʩʚʦʝʡ 

ʩʫʪʠ ʚʠʜʘʤʠ ʨʘʙʦʪ. ʊʘʢʠʭ ʧʦʟʠʮʠʡ (ʚʠʜʦʚ ʨʘʙʦʪ) ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʧʦ ʨʘʟʜʝʣʘʤ: I ï 55; II ï 49; III ï 13; IV ï 8. ʆʙ-

ʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʢʘʟʘʪʝʣʝʡ ʩʦʩʪʘʚʣʷʝʪ 125 ʝʜʠʥʠʮ. ʂʘʞʜʘʷ ʧʦʟʠʮʠʷ (ʚʠʜ ʨʘʙʦʪʳ) ʚ ʨʘʟʜʝʣʝ ʧʨʠ ʫʩʣʦʚʠʠ ʚʳ-

ʧʦʣʥʝʥʠʷ ʦʮʝʥʠʚʘʝʪʩʷ ʦʧʨʝʜʝʣʝʥʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʙʘʣʣʦʚ. ʈʘʟʙʨʦʩ ʵʪʠʭ ʙʘʣʣʦʚ ʧʦ ʧʦʟʠʮʠʷʤ ʢʦʣʝʙʣʝʪʩʷ ʦʪ ʤʠ-

ʥʠʤʘʣʴʥʦʛʦ ï 5 ʙʘʣʣʦʚ, ʜʦ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ï 100 ʙʘʣʣʦʚ. ʉʫʤʤʘ ʙʘʣʣʦʚ ʧʦ ʨʘʟʜʝʣʘʤ ʨʘʩʧʨʝʜʝʣʝʥʘ ʩʣʝʜʫʶʱʠʤ 

ʦʙʨʘʟʦʤ: I ï 1427; II ï 1035; III ï 180; IV ï 131. ʉʨʝʜʥʠʝ ʙʘʣʣʳ ʧʦ ʨʘʟʜʝʣʘʤ ʩʣʝʜʫʶʱʠʝ: I ï 25,94; II ï 21,12; III ï 

13,8; IV ï 16,37.  

ʉʨʘʚʥʝʥʠʝ ʧʨʠʚʝʜʝʥʥʳʭ ʜʘʥʥʳʭ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʩʣʝʜʫʶʱʝʤ: 

- ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʟʠʮʠʡ (ʚʠʜʦʚ ʨʘʙʦʪ) ʜʦʩʪʘʪʦʯʥʦ ʚʝʣʠʢʦ (125). ɽʩʣʠ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʢʘʞʜʳʡ 
ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʨʝʘʣʠʟʫʝʪ ʚʩʝ ʙʝʟ ʠʩʢʣʶʯʝʥʠʷ ʧʦʟʠʮʠʠ, ʘ ʦʪʜʝʣʴʥʳʝ ʠʟ ʥʠʭ ʧʦ ʥʝʩʢʦʣʴʢʫ ʨʘʟ (ʥʘʧʨʠʤʝʨ, ʠʟʜʘʥʠʝ 

ʤʝʪʦʜʠʯʝʩʢʠʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ʜʣʷ 2-ʭ ʠ ʙʦʣʝʝ ʢʫʨʩʦʚ), ʪʦ ʧʦʣʫʯʘʝʪʩʷ, ʯʪʦ ʚ ʪʝʯʝʥʠʝ ʦʜʥʦʡ ʫʯʝʙʥʦʡ ʥʝʜʝʣʠ (ʘ ʠʭ ʚ 

ʩʝʤʝʩʪʨʝ 15) ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʜʦʣʞʝʥ ʜʘʚʘʪʴ ʨʝʟʫʣʴʪʘʪʳ ʤʠʥʠʤʫʤ ʧʦ 4,16 ʧʦʟʠʮʠʷʤ ʠʣʠ ʚʠʜʘʤ ʨʘʙʦʪ [ʠʟ ʨʘʩʯʝʪʘ: 

125 ʧʦʟʠʮʠʡ: (15 ʥʝʜʝʣʴ ʭ 2 ʩʝʤʝʩʪʨʘ)]. ʇʨʠ ʵʪʦʤ ʥʝ ʫʯʠʪʳʚʘʶʪʩʷ ʚʨʝʤʝʥʥʳʝ ʟʘʪʨʘʪʳ ʥʘ ʧʦʜʛʦʪʦʚʢʫ ʠ ʧʨʦʚʝʜʝ-

ʥʠʝ ʧʣʘʥʦʚʳʭ ʟʘʥʷʪʠʡ, ʨʘʙʦʪʫ ʚ ʙʠʙʣʠʦʪʝʢʝ ʠ ʠʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʘʭ, ʫʯʘʩʪʠʝ ʚ ʦʙʱʝʫʥʠʚʝʨʩʠʪʝʪʩʢʠʭ 

ʤʝʨʦʧʨʠʷʪʠʷʭ ʠ ʪ.ʧ. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʵʪʠ 125 ʧʦʟʠʮʠʡ ʥʝ ʷʚʣʷʶʪʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʯʴʝʡ-ʪʦ ʙʦʛʘʪʦʡ ʬʘʥʪʘʟʠʠ, ʘ ʚʦʟ-

ʥʠʢʣʠ ʥʘ ʚʧʦʣʥʝ ʨʝʘʣʴʥʦʡ ʦʩʥʦʚʝ, ʩʚʷʟʘʥʥʦʡ ʩʦ ʩʪʨʝʤʣʝʥʠʝʤ ʦʪʨʘʟʠʪʴ ʦʪʯʝʪʥʳʝ ʧʘʨʘʤʝʪʨʳ, ʫʩʪʘʥʘʚʣʠʚʘʝʤʳʝ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʜʝʧʘʨʪʘʤʝʥʪʘʤʠ ʄʆʅ ʈʂ. ʆʙ ʠʭ ʯʨʝʟʤʝʨʥʦʩʪʠ ʥʝ ʨʘʟ ʚʳʩʢʘʟʳʚʘʣʠʩʴ ʩʧʝʮʠʘʣʠʩʪʳ, ʫʢʘʟʳ-

ʚʘʷ ʥʘ ʪʦ, ʯʪʦ ʤʥʦʛʠʝ ʧʦʟʠʮʠʠ ʫʪʨʘʪʠʣʠ ʩʚʦʶ ʩʚʷʟʴ ʩ ʨʝʘʣʴʥʦʡ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʴʶ ʠ ʧʨʝʚʨʘʪʠʣʠʩʴ ʚ ʜʘʥʴ ʬʦʨ-

ʤʘʣʠʟʤʫ. ʇʨʠ ʵʪʦʤ ʦʪʤʝʯʘʝʪʩʷ, ʯʪʦ ʦʪʯʝʪ ï ʵʪʦ ʠʥʩʪʨʫʤʝʥʪ ʫʧʨʘʚʣʝʥʠʷ ʢʘʯʝʩʪʚʦʤ ʠ ʧʦʵʪʦʤʫ ʦʯʝʥʴ ʚʘʞʥʦ ʩʚʦʝ-

ʚʨʝʤʝʥʥʦ ʠʟʙʘʚʠʪʴʩʷ ʦʪ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʨʘʜʠ ʠʥʬʦʨʤʘʮʠʠ [5]. ʆʜʥʘʢʦ ʧʨʦʠʟʚʦʣʴʥʦ ʫʤʝʥʴʰʠʪʴ 

ʢʦʣʠʯʝʩʪʚʦ ʧʦʟʠʮʠʡ ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ. ʀʭ ʫʤʝʥʴʰʝʥʠʝ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʷʤʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʧʨʝ-

ʜʝʣʝʥʠʷ ʚʫʟʦʤ ʪʝʭ ʧʘʨʘʤʝʪʨʦʚ, ʢʦʪʦʨʳʝ ʨʘʙʦʪʘʶʪ ʥʘ ʛʣʘʚʥʳʝ ʠ ʚʪʦʨʦʩʪʝʧʝʥʥʳʝ ʮʝʣʠ ʠ ʟʘʜʘʯʠ; 

- ʫʥʠʚʝʨʩʠʪʝʪ ʧʨʠʟʥʘʝʪ, ʯʪʦ ʩʘʤʳʤ ʚʘʞʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʷʚʣʷʝʪʩʷ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʘʷ ʨʘʙʦʪʘ, ʯʪʦ 

ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʩʘʤʦʤ ʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ ʦʮʝʥʠʚʘʝʤʳʭ ʧʦʟʠʮʠʡ (55), ʩʘʤʦʡ ʙʦʣʴʰʦʡ ʩʫʤʤʝ ʙʘʣʣʦʚ ʧʦ ʵʪʠʤ 

ʧʦʟʠʮʠʷʤ (1427 ʝʜʠʥʠʮ), ʩʘʤʦʤ ʚʳʩʦʢʦʤ ʩʨʝʜʥʝʤ ʙʘʣʣʝ (25,94 ʝʜʠʥʠʮ) ʚ ʜʘʥʥʦʤ ʨʘʟʜʝʣʝ; 

- ʚʪʦʨʳʤ ʧʦ ʟʥʘʯʠʤʦʩʪʠ ʥʘʧʨʘʚʣʝʥʠʝʤ ʷʚʣʷʝʪʩʷ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʨʘʙʦʪʘ, ʪʨʝʪʴʠʤ ï ʚʦʩʧʠ-

ʪʘʪʝʣʴʥʘʷ ʨʘʙʦʪʘ, ʧʦʩʣʝʜʥʠʤ ï ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʨʘʙʦʪʳ. 

ɺ ʦʩʥʦʚʫ ʚʳʨʘʙʦʪʢʠ ʬʦʨʤʫʣ ʧʦʟʠʮʠʡ (ʚʠʜʦʚ ʨʘʙʦʪ) ʚ ʧʨʝʜʝʣʘʭ ʫʢʘʟʘʥʥʳʭ ʚʳʰʝ ʨʘʟʜʝʣʦʚ ʧʦʣʦʞʝʥʳ 

ʢʨʠʪʝʨʠʠ, ʦʪʜʝʣʴʥʳʝ ʠʟ ʢʦʪʦʨʳʭ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʠʞʝ: 

- ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʦ ʪʨʫʜʦʫʩʪʨʦʡʩʪʚʫ ʚʳʧʫʩʢʥʠʢʦʚ ʠ ʫʯʘʩʪʠʝ ʚ ʵʪʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʇʇʉ; 

- ʢʘʯʝʩʪʚʦ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʇʇʉ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ, ʧʨʦʰʝʜʰʠʭ ʚʥʝʰʥʶʶ ʵʢʩʧʝʨʪʥʫʶ ʦʮʝʥ-
ʢʫ; 

- ʧʦʩʪʫʧʣʝʥʠʝ ʥʘ ʫʯʝʙʫ ʚ ʫʥʠʚʝʨʩʠʪʝʪ ʚʳʧʫʩʢʥʠʢʦʚ ʩʨʝʜʥʠʭ ʰʢʦʣ, ʥʘʛʨʘʞʜʝʥʥʳʭ ʟʥʘʢʦʤ çɸʣʪʳʥ 

ʙʝʣʛʽè (ʵʢʚʠʚʘʣʝʥʪ ʟʦʣʦʪʦʡ ʤʝʜʘʣʠ), ʚ ʦʪʥʦʰʝʥʠʠ ʢʦʪʦʨʳʭ ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʧʨʦʬʦʨʠʝʥʪʘʮʠʦʥ-

ʥʘʷ ʨʘʙʦʪʘ; 

- ʥʘʣʠʯʠʝ ʟʚʘʥʠʷ çʃʫʯʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʚʫʟʘè ʢʘʢ ʧʦʢʘʟʘʪʝʣʴ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʧʨʦʬʝʩʩʠʦʥʘʣʠʟʤʘ 
ʧʨʝʧʦʜʘʚʘʪʝʣʷ; 

- ʨʫʢʦʚʦʜʩʪʚʦ ʠʣʠ ʫʯʘʩʪʠʝ ʚ ʨʘʟʨʘʙʦʪʢʝ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʧʨʦʝʢʪʦʚ ʧʦ ʘʢʪʫʘʣʴʥʳʤ ʧʨʦʙʣʝʤʘʤ ʥʘʫʢʠ; 

- ʧʨʠʩʫʞʜʝʥʠʝ ʟʚʘʥʠʡ ʯʣʝʥ-ʢʦʨʨʝʩʧʦʥʜʝʥʪʘ, ʜʝʡʩʪʚʠʪʝʣʴʥʦʛʦ ʯʣʝʥʘ ʅɸʅ ʈʂ (ʅʘʮʠʦʥʘʣʴʥʦʡ ʘʢʘʜʝ-

ʤʠʠ ʥʘʫʢ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ); 

- ʥʘʣʠʯʠʝ ʧʫʙʣʠʢʘʮʠʡ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ h-index; 

- ʨʘʟʨʘʙʦʪʢʘ ʢʫʨʩʦʚ ʜʣʷ ʦʥʣʘʡʥ ʫʥʠʚʝʨʩʠʪʝʪʦʚ. 

 

3. ʆʙʱʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʮʝʥʢʠ ʥʘʧʨʘʚʣʝʥʠʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʧʦʜʘʚʘʪʝʣʷ, ʦʪʨʘʞʝʥʥʳʭ ʚ ʨʘʟ-
ʜʝʣʘʭ ʀʇʇ 

 

ʏʘʩʪʦʪʘ ʧʨʠʤʝʥʷʝʤʦʩʪʠ ʙʘʣʣʦʚ ʧʦ ʨʘʟʜʝʣʘʤ ʀʇʇ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʦʧʨʝʜʝʣʝʥʥʦʡ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴʶ, 

ʯʪʦ ʧʦʢʘʟʘʥʦ ʚ ʧʨʠʚʝʜʝʥʥʦʡ ʥʠʞʝ ʪʘʙʣʠʮʝ (ʪʘʙʣ.2): 


