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 ʉʇʀʉʆʂ ʉʆʂʈɸʑɽʅʀʁ 

ɺʕɾʍ ï ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʘʷ ʞʠʜʢʦʩʪʥʘʷ ʭʨʦʤʘʪʦʛʨʘʬʠʷ 

ɺʕɾʍ-ʄʉ/ʄʉ 

 

ɺʕʊʉʍ 

ï ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʘʷ ʞʠʜʢʦʩʪʥʘʷ ʭʨʦʤʘʪʦʛʨʘʬʠʷ ʚ 

ʩʦʯʝʪʘʥʠʠ ʩ ʪʘʥʜʝʤʥʦʡ ʤʘʩʩ-ʩʧʝʢʪʨʦʤʝʪʨʠʝʡ 

ï ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʘʷ ʪʦʥʢʦʩʣʦʡʥʘʷ ʭʨʦʤʘʪʦʛʨʘʬʠʷ 

ɻʌ ï ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʬʘʨʤʘʢʦʧʝʷ 

ɻʉʆ ï ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʩʪʘʥʜʘʨʪʥʳʡ ʦʙʨʘʟʝʮ 

ɾɾʕ ï ʞʠʜʢʦʩʪʴ-ʞʠʜʢʦʩʪʥʘʷ ʵʢʩʪʨʘʢʮʠʷ 

ʂɿʕ ï ʢʘʧʠʣʣʷʨʥʳʡ ʟʦʥʥʳʡ ʵʣʝʢʪʨʦʬʦʨʝʟ 

ʂʕ ï ʢʘʧʠʣʣʷʨʥʳʡ ʵʣʝʢʪʨʦʬʦʨʝʟ 

ʄʕʂʍ ï ʤʠʮʝʣʣʷʨʥʘʷ ʵʣʝʢʪʨʦʢʠʥʝʪʠʯʝʩʢʘʷ ʭʨʦʤʘʪʦʛʨʘʬʠʷ 

ʅɼ ï ʥʦʨʤʘʪʠʚʥʘʷ ʜʦʢʫʤʝʥʪʘʮʠʷ 

ʆʌʉ ï ʦʙʱʘʷ ʬʘʨʤʘʢʦʧʝʡʥʘʷ ʩʪʘʪʴʷ 

ʉʆɺʉ ï ʩʪʘʥʜʘʨʪʥʳʡ ʦʙʨʘʟʝʮ ʚʝʱʝʩʪʚʘ - ʩʚʠʜʝʪʝʣʷ 

ʈʉʆ ï ʨʘʙʦʯʠʡ ʩʪʘʥʜʘʨʪʥʳʡ ʦʙʨʘʟʝʮ 

ʊʉʍ ï ʪʦʥʢʦʩʣʦʡʥʘʷ ʭʨʦʤʘʪʦʛʨʘʬʠʷ 

ʊʌʕ ï ʪʚʝʨʜʦʬʘʟʥʘʷ ʵʢʩʪʨʘʢʮʠʷ 

ʋʇʕ ï ʫʛʣʝʨʦʜʥʳʡ ʧʘʩʪʦʚʳʡ ʵʣʝʢʪʨʦʜ 

ʋʌ ï ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʘʷ ʦʙʣʘʩʪʴ ʩʧʝʢʪʨʘ 

ʌʉʇ ï ʬʘʨʤʘʢʦʧʝʡʥʘʷ ʩʪʘʪʴʷ ʧʨʝʜʧʨʠʷʪʠʷ 

ʍʊɸ ï ʭʠʤʠʢʦ-ʪʦʢʩʠʢʦʣʦʛʠʯʝʩʢʠʡ ʘʥʘʣʠʟ 
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ɺɺɽɼɽʅʀɽ 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʪʝʤʳ. ʅʝʩʤʦʪʨʷ ʥʘ ʦʧʨʝʜʝʣʝʥʥʳʝ ʫʩʧʝʭʠ ʚ ʧʨʦʬʠʣʘʢʪʠʢʝ ʠ 

ʣʝʯʝʥʠʠ ʠʥʬʝʢʮʠʦʥʥʳʭ ʙʦʣʝʟʥʝʡ, ʦʥʠ ʦʩʪʘʶʪʩʷ ʚʘʞʥʝʡʰʝʡ ʧʨʦʙʣʝʤʦʡ 

ʤʝʜʠʮʠʥʩʢʦʡ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ [6]. ʀʥʬʝʢʮʠʦʥʥʳʝ ʙʦʣʝʟʥʠ 

ʚʭʦʜʷʪ ʚ ʯʠʩʣʦ ʟʘʙʦʣʝʚʘʥʠʡ, ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʶʱʠʭ ʥʘ ʧʦʢʘʟʘʪʝʣʠ ʟʜʦʨʦʚʴʷ 

ʯʝʣʦʚʝʢʘ. ʆʩʦʙʫʶ ʦʧʘʩʥʦʩʪʴ ʠʥʬʝʢʮʠʦʥʥʳʝ ʙʦʣʝʟʥʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʚ ʩʚʷʟʠ ʩ ʠʭ 

ʩʧʦʩʦʙʥʦʩʪʴʶ ʚ ʪʝʯʝʥʠʝ ʢʦʨʦʪʢʦʛʦ ʧʝʨʠʦʜʘ ʚʨʝʤʝʥʠ ʚʦʚʣʝʢʘʪʴ ʚ ʧʨʦʮʝʩʩ ʙʦʣʴʰʦʝ 

ʯʠʩʣʦ ʧʨʘʢʪʠʯʝʩʢʠ ʟʜʦʨʦʚʳʭ ʣʶʜʝʡ. 

ʋʯʠʪʳʚʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʙʘʢʪʝʨʠʡ ʠ ʚʠʨʫʩʦʚ ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʢ ʚʦʟʜʝʡʩʪʚʠʶ 

ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ, ʥʝʦʙʭʦʜʠʤʘ ʧʦʩʪʦʷʥʥʘʷ ʨʘʟʨʘʙʦʪʢʘ ʥʦʚʳʭ 

ʵʬʬʝʢʪʠʚʥʳʭ ʩʨʝʜʩʪʚ, ʘ ʚʩʣʝʜ ʟʘ ʵʪʠʤ ʠ ʩʧʦʩʦʙʦʚ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ, ʜʠʘʛʥʦʩʪʠʢʠ 

ʦʪʨʘʚʣʝʥʠʡ ʠ ʘʥʪʠʜʦʪʥʦʡ ʪʝʨʘʧʠʠ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʠ ʨʘʟʨʘʙʦʪʢʘ ʥʦʚʳʭ ʤʝʪʦʜʦʚ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ʩʦʚʨʝʤʝʥʥʳʭ 

ʧʨʝʧʘʨʘʪʦʚ ʠ ʠʭ ʭʠʤʠʢʦ-ʪʦʢʩʠʢʦʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ (ʍʊɸ) ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ 

ʠ ʚʘʞʥʦʡ ʟʘʜʘʯʝʡ. 

ɹʣʘʛʦʜʘʨʷ ʨʘʟʨʘʙʦʪʢʘʤ ʚ ʦʙʣʘʩʪʠ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʡ ʭʠʤʠʠ, ʚ ʤʝʜʠʮʠʥʩʢʫʶ 

ʧʨʘʢʪʠʢʫ ʚʥʝʜʨʷʶʪʩʷ ʣʝʢʘʨʩʪʚʝʥʥʳʝ ʚʝʱʝʩʪʚʘ ʛʝʪʝʨʦʮʠʢʣʠʯʝʩʢʦʛʦ ʨʷʜʘ ʩ 

ʨʘʟʣʠʯʥʳʤʠ ʟʘʤʝʩʪʠʪʝʣʷʤʠ. ʆʙʲʝʢʪʘʤʠ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʶʪʩʷ 

ʦʬʣʦʢʩʘʮʠʥ, ʣʠʥʝʟʦʣʠʜ ʠ ʵʬʘʚʠʨʝʥʟ, ʦʪʣʠʯʘʶʱʠʝʩʷ ʤʝʭʘʥʠʟʤʘʤʠ ʜʝʡʩʪʚʠʷ. ʊʘʢ, 

ʦʬʣʦʢʩʘʮʠʥ ʦʪʥʦʩʠʪʩʷ ʢ ʛʨʫʧʧʝ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʭ ʧʨʝʧʘʨʘʪʦʚ, ʷʚʣʷʝʪʩʷ 

ʧʨʝʜʩʪʘʚʠʪʝʣʝʤ ʬʪʦʨʭʠʥʦʣʦʥʦʚ II ʧʦʢʦʣʝʥʠʷ [17]. ʃʠʥʝʟʦʣʠʜ ï ʩʠʥʪʝʪʠʯʝʩʢʠʡ 

ʘʥʪʠʙʠʦʪʠʢ ʛʨʫʧʧʳ ʦʢʩʘʟʦʣʠʜʠʥʦʥʦʚ [92; 97]. ʕʬʘʚʠʨʝʥʟ ï ʘʥʪʠʨʝʪʨʦʚʠʨʫʩʥʳʡ 

ʧʨʝʧʘʨʘʪ ʛʨʫʧʧʳ ʥʝʥʫʢʣʝʦʟʠʜʥʳʭ ʠʥʛʠʙʠʪʦʨʦʚ ʦʙʨʘʪʥʦʡ ʪʨʘʥʩʢʨʠʧʪʘʟʳ [22; 52]. 

ɺʩʝ ʵʪʠ ʧʨʝʧʘʨʘʪʳ ʩʦʜʝʨʞʘʪ ʚ ʩʪʨʫʢʪʫʨʝ ʘʪʦʤ ʬʪʦʨʘ, ʢʦʪʦʨʳʡ ʫʩʠʣʠʚʘʝʪ ʠʭ 

ʮʝʥʥʦʝ ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʦʝ ʜʝʡʩʪʚʠʝ ʠ ʜʝʣʘʝʪ ʵʪʠ ʣʝʢʘʨʩʪʚʝʥʥʳʝ ʚʝʱʝʩʪʚʘ ʙʦʣʝʝ 

ʩʪʘʙʠʣʴʥʳʤʠ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʬʪʦʨʩʦʜʝʨʞʘʱʠʭ ʛʝʪʝʨʦʮʠʢʣʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ 

ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʙʦʣʝʝ ʧʦʣʥʦʛʦ ʚʥʝʜʨʝʥʠʷ ʠʭ ʚ ʤʝʜʠʮʠʥʩʢʫʶ ʧʨʘʢʪʠʢʫ ʠ 

ʘʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʣʷ ʣʝʯʝʥʠʷ ʠʥʬʝʢʮʠʡ. 

ʂʨʠʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʜʘʥʥʳʭ ʣʠʪʝʨʘʪʫʨʳ, ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʦʚ (ʅɼ) ʠ 

ʟʘʨʫʙʝʞʥʳʭ ʬʘʨʤʘʢʦʧʝʡ ʧʦʢʘʟʘʣ, ʯʪʦ ʤʝʪʦʜʳ ʘʥʘʣʠʟʘ ʫʢʘʟʘʥʥʦʡ ʛʨʫʧʧʳ 
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ʧʨʝʧʘʨʘʪʦʚ ʥʝʩʦʚʝʨʰʝʥʥʳ ʠ ʥʝ ʧʦʟʚʦʣʷʶʪ ʦʙʲʝʢʪʠʚʥʦ ʦʮʝʥʠʪʴ ʠʭ ʢʘʯʝʩʪʚʦ. ɼʣʷ 

ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʦʬʣʦʢʩʘʮʠʥʘ ʚ ʩʫʙʩʪʘʥʮʠʠ ʧʨʝʜʣʦʞʝʥ ʤʝʪʦʜ 

ʘʮʠʜʠʤʝʪʨʠʠ ʚ ʩʨʝʜʝ ʫʢʩʫʩʥʦʛʦ ʘʥʛʠʜʨʠʜʘ [20]. ʋʢʘʟʘʥʥʳʡ ʤʝʪʦʜ ʠʤʝʝʪ ʨʷʜ 

ʥʝʜʦʩʪʘʪʢʦʚ: ʪʨʫʜʦʝʤʢʦʩʪʴ, ʧʨʠʤʝʥʝʥʠʝ ʪʦʢʩʠʯʥʳʭ ʣʝʪʫʯʠʭ ʨʘʩʪʚʦʨʠʪʝʣʝʡ, 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʤʝʪʴ ʛʝʨʤʝʪʠʟʠʨʦʚʘʥʥʫʶ ʪʠʪʨʦʚʘʣʴʥʫʶ ʫʩʪʘʥʦʚʢʫ, ʜʣʠʪʝʣʴʥʦʩʪʴ 

ʚʳʧʦʣʥʝʥʠʷ. ɼʣʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ ʣʠʥʝʟʦʣʠʜʘ ʠ ʵʬʘʚʠʨʝʥʟʘ ʚ ʩʫʙʩʪʘʥʮʠʠ 

ʠ ʪʘʙʣʝʪʢʘʭ, ʧʦʢʨʳʪʳʭ ʦʙʦʣʦʯʢʦʡ, ʘ ʪʘʢʞʝ ʚ ʪʘʙʣʝʪʢʘʭ ʦʬʣʦʢʩʘʮʠʥʘ, ʧʦʢʨʳʪʳʭ 

ʦʙʦʣʦʯʢʦʡ, ʨʝʢʦʤʝʥʜʦʚʘʥ ʤʝʪʦʜ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʦʡ ʞʠʜʢʦʩʪʥʦʡ ʭʨʦʤʘʪʦʛʨʘʬʠʠ 

(ɺʕɾʍ) ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʠʙʦʨʦʚ ʠʤʧʦʨʪʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʩʪʘʥʜʘʨʪʥʳʭ 

ʦʙʨʘʟʮʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ USP [13; 14; 19; 28; 29]. ɼʘʥʥʳʝ ʤʝʪʦʜʠʢʠ ʜʘʶʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʟʜʝʣʠʪʴ ʠʩʩʣʝʜʫʝʤʳʝ ʚʝʱʝʩʪʚʘ ʠ ʦʧʨʝʜʝʣʠʪʴ ʠʭ ʢʦʣʠʯʝʩʪʚʝʥʥʦʝ 

ʩʦʜʝʨʞʘʥʠʝ, ʦʜʥʘʢʦ ʦʥʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʨʷʜʦʤ ʥʝʜʦʩʪʘʪʢʦʚ: ʚʳʩʦʢʘʷ ʩʪʦʠʤʦʩʪʴ 

ʦʙʦʨʫʜʦʚʘʥʠʷ, ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʠʭ ʢʦʣʦʥʦʢ, ʩʪʘʥʜʘʨʪʥʳʭ ʦʙʨʘʟʮʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ 

USP, ʪʨʫʜʦʸʤʢʦʩʪʴ, ʙʦʣʴʰʘʷ ʜʣʠʪʝʣʴʥʦʩʪʴ ʚʨʝʤʝʥʠ ʚʳʧʦʣʥʝʥʠʷ ʘʥʘʣʠʟʘ, 

ʧʨʠʤʝʥʝʥʠʝ ʪʦʢʩʠʯʥʳʭ ʦʨʛʘʥʠʯʝʩʢʠʭ ʨʘʩʪʚʦʨʠʪʝʣʝʡ. ʂʨʦʤʝ ʪʦʛʦ, ʤʝʪʦʜʠʢʠ ʠʭ 

ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʝʜʧʦʣʘʛʘʶʪ ʧʨʠʤʝʥʝʥʠʝ ʩʪʘʥʜʘʨʪʥʳʭ ʦʙʨʘʟʮʦʚ ʠ 

ʘʧʧʘʨʘʪʫʨʳ ʠʤʧʦʨʪʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʥʝ ʚʩʝʛʜʘ ʜʦʩʪʫʧʥʦʛʦ ʜʣʷ ʨʦʩʩʠʡʩʢʠʭ 

ʣʘʙʦʨʘʪʦʨʠʡ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʨʘʟʨʘʙʦʪʢʘ ʫʥʠʬʠʮʠʨʦʚʘʥʥʳʭ, ʵʢʦʥʦʤʠʯʥʳʭ ʠ 

ʵʢʩʧʨʝʩʩʥʳʭ ʤʝʪʦʜʠʢ ʦʙʥʘʨʫʞʝʥʠʷ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʦʬʣʦʢʩʘʮʠʥʘ, 

ʣʠʥʝʟʦʣʠʜʘ ʠ ʵʬʘʚʠʨʝʥʟʘ ʤʝʪʦʜʦʤ ɺʕɾʍ ʥʘ ʭʨʦʤʘʪʦʛʨʘʬʝ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ 

ʉʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʷ ï ʦʜʠʥ ʠʟ ʥʘʜʸʞʥʳʭ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʬʠʟʠʢʦ-

ʭʠʤʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ, ʧʨʠʤʝʥʷʝʤʳʭ ʜʣʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʘʥʘʣʠʟʘ. ɼʘʥʥʳʡ ʤʝʪʦʜ 

ʠʤʝʝʪ ʤʥʦʞʝʩʪʚʦ ʜʦʩʪʦʠʥʩʪʚ ʠ ʷʚʣʷʝʪʩʷ ʜʦʩʪʫʧʥʳʤ ʜʣʷ ʤʥʦʛʠʭ ʣʘʙʦʨʘʪʦʨʠʡ. 

ɺʳʩʦʢʘʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ, ʚʦʩʧʨʦʠʟʚʦʜʠʤʦʩʪʴ, ʜʦʩʪʫʧʥʦʩʪʴ, ʵʢʩʧʨʝʩʩʥʦʩʪʴ, 

ʥʠʟʢʘʷ ʪʦʢʩʠʯʥʦʩʪʴ ʨʝʘʢʪʠʚʦʚ ʠ ʧʨʦʩʪʦʪʘ ʤʝʪʦʜʠʢ ʘʥʘʣʠʟʘ ʜʝʣʘʶʪ ʜʘʥʥʳʡ ʤʝʪʦʜ 

ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʬʪʦʨʩʦʜʝʨʞʘʱʠʭ ʧʨʝʧʘʨʘʪʦʚ. ʆʜʥʘʢʦ ʝʛʦ 

ʧʨʠʤʝʥʝʥʠʝ ʜʣʷ ʘʥʘʣʠʟʘ ʩʫʙʩʪʘʥʮʠʡ ʠ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʬʦʨʤ ʦʛʨʘʥʠʯʝʥʦ ʠʟ-ʟʘ 

ʦʪʩʫʪʩʪʚʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʩʪʘʥʜʘʨʪʥʳʭ ʦʙʨʘʟʮʦʚ (ɻʉʆ). ʇʦʠʩʢ ʦʧʪʠʯʝʩʢʠʭ 

ʦʙʨʘʟʮʦʚ ʩʨʘʚʥʝʥʠʷ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʟʘʤʝʥʠʪʴ ɻʉʆ, ʠ ʨʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʠʢ ʩ ʠʭ 
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ʧʨʠʤʝʥʝʥʠʝʤ ʧʦʟʚʦʣʠʪ ʧʨʦʚʦʜʠʪʴ ʦʮʝʥʢʫ ʢʘʯʝʩʪʚʘ ʫʢʘʟʘʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʠ ʠʭ 

ʩʫʙʩʪʘʥʮʠʡ ʠ ʩʜʝʣʘʝʪ ʧʨʠʤʝʥʝʥʠʝ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʝʩʢʦʛʦ ʤʝʪʦʜʘ ʙʦʣʝʝ 

ʜʦʩʪʫʧʥʳʤ. 

ʊʘʢ ʢʘʢ ʜʣʷ ʜʠʘʛʥʦʩʪʠʢʠ ʠʥʪʦʢʩʠʢʘʮʠʠ ʠʩʩʣʝʜʫʝʤʳʤʠ ʣʝʢʘʨʩʪʚʝʥʥʳʤʠ 

ʚʝʱʝʩʪʚʘʤʠ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʶʪ ʨʝʟʫʣʴʪʘʪʳ ʭʠʤʠʢʦ-ʪʦʢʩʠʢʦʣʦʛʠʯʝʩʢʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ, ʘ ʚ ʣʠʪʝʨʘʪʫʨʝ ʧʨʘʢʪʠʯʝʩʢʠ ʦʪʩʫʪʩʪʚʫʝʪ ʠʥʬʦʨʤʘʮʠʷ ʦ ʥʝʤ ʜʣʷ 

ʦʬʣʦʢʩʘʮʠʥʘ, ʣʠʥʝʟʦʣʠʜʘ ʠ ʵʬʘʚʠʨʝʥʟʘ, ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʨʘʙʦʪʘʪʴ ʤʝʪʦʜʠʢʠ 

ʠʟʦʣʠʨʦʚʘʥʠʷ, ʦʙʥʘʨʫʞʝʥʠʷ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʜʘʥʥʳʭ 

ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʚʝʱʝʩʪʚ ʠʟ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʠʤʝʶʪ 

ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʠ ʤʦʛʫʪ ʙʳʪʴ ʨʝʢʦʤʝʥʜʦʚʘʥʳ ʜʣʷ ʭʠʤʠʢʦ-ʪʦʢʩʠʢʦʣʦʛʠʯʝʩʢʦʛʦ ʠ 

ʩʫʜʝʙʥʦ-ʭʠʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʠʩʩʣʝʜʫʝʤʳʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʚʝʱʝʩʪʚ. 

ʎʝʣʴ ʠ ʟʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʎʝʣʴʶ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʤʝʪʦʜʦʚ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʠ ʭʠʤʠʢʦ-ʪʦʢʩʠʢʦʣʦʛʠʯʝʩʢʦʛʦ 

ʘʥʘʣʠʟʘ ʦʬʣʦʢʩʘʮʠʥʘ, ʣʠʥʝʟʦʣʠʜʘ ʠ ʵʬʘʚʠʨʝʥʟʘ. 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʫʢʘʟʘʥʥʦʡ ʮʝʣʠ ʥʝʦʙʭʦʜʠʤʦ ʙʳʣʦ ʨʝʰʠʪʴ ʩʣʝʜʫʶʱʠʝ 

ʟʘʜʘʯʠ: 

1. ʆʧʨʝʜʝʣʠʪʴ ʫʩʣʦʚʠʷ ʠ ʨʘʟʨʘʙʦʪʘʪʴ ʫʥʠʬʠʮʠʨʦʚʘʥʥʳʝ ʤʝʪʦʜʠʢʠ 

ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʦʬʣʦʢʩʘʮʠʥʘ, ʣʠʥʝʟʦʣʠʜʘ ʠ ʵʬʘʚʠʨʝʥʟʘ ʚ 

ʩʫʙʩʪʘʥʮʠʷʭ ʠ ʪʘʙʣʝʪʢʘʭ, ʧʦʢʨʳʪʳʭ ʦʙʦʣʦʯʢʦʡ, ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʝʩʢʠʤ 

ʤʝʪʦʜʦʤ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʧʪʠʯʝʩʢʠʭ ʦʙʨʘʟʮʦʚ ʩʨʘʚʥʝʥʠʷ ʠ ɺʕɾʍ ʥʘ 

ʦʪʝʯʝʩʪʚʝʥʥʦʤ ʤʠʢʨʦʢʦʣʦʥʦʯʥʦʤ ʭʨʦʤʘʪʦʛʨʘʬʝ, ʧʨʝʜʣʦʞʠʪʴ ʧʨʦʝʢʪʳ ʠʟʤʝʥʝʥʠʡ 

ʬʘʨʤʘʢʦʧʝʡʥʳʭ ʩʪʘʪʝʡ ʧʨʝʜʧʨʠʷʪʠʷ (ʌʉʇ). 

2. ʆʙʦʩʥʦʚʘʪʴ ʫʩʣʦʚʠʷ ʵʢʩʪʨʘʢʮʠʠ (ʦʨʛʘʥʠʯʝʩʢʠʡ ʨʘʩʪʚʦʨʠʪʝʣʴ, pH ʩʨʝʜʳ, 

ʵʣʝʢʪʨʦʣʠʪ, ʚʨʝʤʷ ʠ ʢʨʘʪʥʦʩʪʴ ʵʢʩʪʨʘʢʮʠʠ) ʦʬʣʦʢʩʘʮʠʥʘ, ʣʠʥʝʟʦʣʠʜʘ ʠ 

ʵʬʘʚʠʨʝʥʟʘ ʠʟ ʨʘʩʪʚʦʨʦʚ ʠ ʨʘʟʨʘʙʦʪʘʪʴ ʤʝʪʦʜʠʢʠ ʠʟʦʣʠʨʦʚʘʥʠʷ ʠʩʩʣʝʜʫʝʤʳʭ 

ʚʝʱʝʩʪʚ ʠʟ ʤʦʜʝʣʴʥʳʭ ʦʙʨʘʟʮʦʚ ʤʦʯʠ. 

3. ʆʧʪʠʤʠʟʠʨʦʚʘʪʴ ʫʩʣʦʚʠʷ ʨʘʟʜʝʣʝʥʠʷ ʠ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʦʬʣʦʢʩʘʮʠʥʘ, 

ʣʠʥʝʟʦʣʠʜʘ ʠ ʵʬʘʚʠʨʝʥʟʘ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʘʤʠʪʨʠʧʪʠʣʠʥʦʤ, ʜʠʬʝʥʛʠʜʨʘʤʠʥʦʤ, 

ʠʤʠʧʨʘʤʠʥʦʤ, ʤʦʨʬʠʥʦʤ, ʧʨʦʢʘʠʥʦʤ, ʨʠʬʘʤʧʠʮʠʥʦʤ ʠ ʬʝʥʦʙʘʨʙʠʪʘʣʦʤ ʚ 
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ʠʟʚʣʝʯʝʥʠʷʭ ʠʟ ʤʦʜʝʣʴʥʳʭ ʦʙʨʘʟʮʦʚ ʤʦʯʠ ʤʝʪʦʜʦʤ ʪʦʥʢʦʩʣʦʡʥʦʡ ʭʨʦʤʘʪʦʛʨʘʬʠʠ 

(ʊʉʍ); ʨʘʟʨʘʙʦʪʘʪʴ ʤʝʪʦʜʠʢʠ ʠʭ ʦʙʥʘʨʫʞʝʥʠʷ ʧʨʠ ʠʭ ʩʦʚʤʝʩʪʥʦʤ ʧʨʠʩʫʪʩʪʚʠʠ. 

4. ʆʙʦʩʥʦʚʘʪʴ ʫʩʣʦʚʠʷ ʨʘʟʜʝʣʝʥʠʷ ʠ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʦʬʣʦʢʩʘʮʠʥʘ, 

ʣʠʥʝʟʦʣʠʜʘ ʠ ʵʬʘʚʠʨʝʥʟʘ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʘʤʠʪʨʠʧʪʠʣʠʥʦʤ, ʜʠʬʝʥʛʠʜʨʘʤʠʥʦʤ, 

ʠʤʠʧʨʘʤʠʥʦʤ, ʤʦʨʬʠʥʦʤ, ʧʨʦʢʘʠʥʦʤ, ʨʠʬʘʤʧʠʮʠʥʦʤ ʠ ʬʝʥʦʙʘʨʙʠʪʘʣʦʤ ʚ 

ʠʟʚʣʝʯʝʥʠʷʭ ʠʟ ʤʦʜʝʣʴʥʳʭ ʦʙʨʘʟʮʦʚ ʤʦʯʠ ʤʝʪʦʜʦʤ ɺʕɾʍ; ʨʘʟʨʘʙʦʪʘʪʴ ʤʝʪʦʜʠʢʠ 

ʠʭ ʦʙʥʘʨʫʞʝʥʠʷ ʧʨʠ ʩʦʚʤʝʩʪʥʦʤ ʧʨʠʩʫʪʩʪʚʠʠ. 

ʅʘʫʯʥʘʷ ʥʦʚʠʟʥʘ ʨʘʙʦʪʳ. ɺ ʨʘʤʢʘʭ ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʧʝʨʚʳʝ 

ʪʝʦʨʝʪʠʯʝʩʢʠ ʦʙʦʩʥʦʚʘʥʳ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʫʩʪʘʥʦʚʣʝʥʳ ʦʧʪʠʤʘʣʴʥʳʝ ʫʩʣʦʚʠʷ 

(ʨʘʩʪʚʦʨʠʪʝʣʴ, ʘʥʘʣʠʪʠʯʝʩʢʘʷ ʜʣʠʥʘ ʚʦʣʥʳ, ʨʅ ʩʨʝʜʳ, ʫʨʘʚʥʝʥʠʝ ʛʨʘʜʫʠʨʦʚʦʯʥʦʛʦ 

ʛʨʘʬʠʢʘ, ʦʧʪʠʯʝʩʢʠʡ ʦʙʨʘʟʝʮ ʩʨʘʚʥʝʥʠʷ) ʘʥʘʣʠʟʘ ʦʬʣʦʢʩʘʮʠʥʘ, ʣʠʥʝʟʦʣʠʜʘ ʠ 

ʵʬʘʚʠʨʝʥʟʘ ʚ ʩʫʙʩʪʘʥʮʠʷʭ ʠ ʪʘʙʣʝʪʢʘʭ, ʧʦʢʨʳʪʳʭ ʦʙʦʣʦʯʢʦʡ, 

ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʦʧʪʠʯʝʩʢʠʭ ʦʙʨʘʟʮʦʚ 

ʩʨʘʚʥʝʥʠʷ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʪʁ ʧʦʚʳʩʠʪʴ ʪʦʯʥʦʩʪʴ ʠ ʚʦʩʧʨʦʠʟʚʦʜʠʤʦʩʪʴ ʘʥʘʣʠʟʘ. 

ʇʨʝʜʣʦʞʝʥʳ ʦʧʪʠʤʘʣʴʥʳʝ ʫʥʠʬʠʮʠʨʦʚʘʥʥʳʝ ʫʩʣʦʚʠʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ 

ʦʧʨʝʜʝʣʝʥʠʷ ʦʬʣʦʢʩʘʮʠʥʘ, ʣʠʥʝʟʦʣʠʜʘ ʠ ʵʬʘʚʠʨʝʥʟʘ ʚ ʪʘʙʣʝʪʢʘʭ, ʧʦʢʨʳʪʳʭ 

ʦʙʦʣʦʯʢʦʡ, ʠ ʚ ʩʦʯʝʪʘʥʠʷʭ ʩ ʣʝʢʘʨʩʪʚʝʥʥʳʤʠ ʧʨʝʧʘʨʘʪʘʤʠ ʜʨʫʛʠʭ 

ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʠʭ ʛʨʫʧʧ ʚ ʠʟʚʣʝʯʝʥʠʷʭ ʠʟ ʤʦʜʝʣʴʥʳʭ ʦʙʨʘʟʮʦʚ ʤʦʯʠ ʤʝʪʦʜʦʤ 

ɺʕɾʍ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʤʠʢʨʦʢʦʣʦʥʦʯʥʦʛʦ ʞʠʜʢʦʩʪʥʦʛʦ 

ʭʨʦʤʘʪʦʛʨʘʬʘ ʩ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʳʤ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʝʩʢʠʤ ʜʝʪʝʢʪʦʨʦʤ: 

ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʘʷ ʢʦʣʦʥʢʘ (75Ĭ2 ʤʤ), ʥʝʧʦʜʚʠʞʥʘʷ ʬʘʟʘ: ʧʦʣʠʤʝʨʥʳʡ ʩʦʨʙʝʥʪ 

ProntoSIL-120-5-C18 AQ, ʧʦʜʚʠʞʥʘʷ ʬʘʟʘ: ʣɻʶʝʥʪ ɸ: ʣʠʪʠʷ ʧʝʨʭʣʦʨʘʪʘ ʨʘʩʪʚʦʨ 

0,2 M ï ʭʣʦʨʥʦʡ ʢʠʩʣʦʪʳ ʨʘʩʪʚʦʨ 0,005 M (ʨʅ 2,8); ʣɻʶʝʥʪ ɹ ï ʘʮʝʪʦʥʠʪʨʠʣ. 

ɻʨʘʜʠʝʥʪʥʳʡ ʨʝʞʠʤ ʵʣʶʠʨʦʚʘʥʠʷ: 550 ʤʢʣ 27% ɹ; 550 ʤʢʣ ʦʪ 27% ʜʦ 100% ɹ; 900 

ʤʢʣ 100% ɹ (0-14 ʤʠʥ). ʉʢʦʨʦʩʪʴ ʧʦʪʦʢʘ ʧʦʜʚʠʞʥʦʡ ʬʘʟʳ ï 100 ʤʢʣ/ʤʠʥ. 

ʊʝʤʧʝʨʘʪʫʨʘ ʪʝʨʤʦʩʪʘʪʘ ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʦʡ ʢʦʣʦʥʢʠ ï 40
o
C. 

ʋʩʪʘʥʦʚʣʝʥʦ ʚʣʠʷʥʠʝ ʨʘʟʣʠʯʥʳʭ ʬʘʢʪʦʨʦʚ ʥʘ ʠʟʦʣʠʨʦʚʘʥʠʝ ʦʬʣʦʢʩʘʮʠʥʘ, 

ʣʠʥʝʟʦʣʠʜʘ ʠ ʵʬʘʚʠʨʝʥʟʘ ʠʟ ʤʦʜʝʣʴʥʳʭ ʦʙʨʘʟʮʦʚ ʤʦʯʠ ʤʝʪʦʜʦʤ ʞʠʜʢʦʩʪʴ - 

ʞʠʜʢʦʩʪʥʦʡ ʵʢʩʪʨʘʢʮʠʠ (ɾɾʕ). ɼʣʷ ʵʢʩʪʨʘʢʮʠʠ ʦʬʣʦʢʩʘʮʠʥʘ ʠʟ ʨʘʩʪʚʦʨʦʚ 

ʦʧʪʠʤʘʣʴʥʳʤʠ ʦʨʛʘʥʠʯʝʩʢʠʤʠ ʨʘʩʪʚʦʨʠʪʝʣʷʤʠ ʷʚʣʷʶʪʩʷ ʭʣʦʨʦʬʦʨʤ ʠ 
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ʜʠʭʣʦʨʤʝʪʘʥ, ʢʦʪʦʨʳʝ ʧʨʦʷʚʣʷʶʪ ʤʘʢʩʠʤʘʣʴʥʫʶ ʠʟʚʣʝʢʘʶʱʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʧʨʠ 

ʨʅ 6 ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʘʤʤʦʥʠʷ ʩʫʣʴʬʘʪʘ ʥʘʩʳʱʝʥʥʦʛʦ ʨʘʩʪʚʦʨʘ. ʅʘʠʣʫʯʰʠʝ 

ʨʝʟʫʣʴʪʘʪʳ ʜʦʩʪʠʛʥʫʪʳ ʧʨʠ ʜʚʫʢʨʘʪʥʦʤ ʵʢʩʪʨʘʛʠʨʦʚʘʥʠʠ ʭʣʦʨʦʬʦʨʤʦʤ ʠ 

ʪʨʸʭʢʨʘʪʥʦʤ ʵʢʩʪʨʘʛʠʨʦʚʘʥʠʠ ʜʠʭʣʦʨʤʝʪʘʥʦʤ ʚ ʪʝʯʝʥʠʝ ʪʨʝʭ ʤʠʥ. ʇʨʠ 

ʜʦʙʘʚʣʝʥʠʠ ʘʤʤʦʥʠʷ ʩʫʣʴʬʘʪʘ ʥʘʩʳʱʝʥʥʦʛʦ ʨʘʩʪʚʦʨʘ ʪɻʠʣʘʮʝʪʘʪ ʠʟʚʣʝʢʘʝʪ ʚ 

ʤʘʢʩʠʤʘʣʴʥʦʤ ʢʦʣʠʯʝʩʪʚʝ ʣʠʥʝʟʦʣʠʜ ʧʨʠ ʨʅ 5, ʘ ʜʠʭʣʦʨʤʝʪʘʥ ʧʨʠ ʨʅ 4 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʅʘʠʙʦʣʴʰʠʡ ʚʳʭʦʜ ʣʠʥʝʟʦʣʠʜʘ ʜʦʩʪʠʛʘʝʪʩʷ ʧʨʠ ʜʚʫʢʨʘʪʥʦʤ 

ʵʢʩʪʨʘʛʠʨʦʚʘʥʠʠ ʵʪʠʣʘʮʝʪʘʪʦʤ ʚ ʪʝʯʝʥʠʝ 7 ʤʠʥ ʠ ʜʠʭʣʦʨʤʝʪʘʥʦʤ ʚ ʪʝʯʝʥʠʝ 5 ʤʠʥ. 

ʕʬʠʨ ʜʠʵʪʠʣʦʚʳʡ ʠ ʜʠʭʣʦʨʤʝʪʘʥ ʷʚʣʷʶʪʩʷ ʦʧʪʠʤʘʣʴʥʳʤʠ ʦʨʛʘʥʠʯʝʩʢʠʤʠ 

ʨʘʩʪʚʦʨʠʪʝʣʷʤʠ ʠ ʵʢʩʪʨʘʛʠʨʫʶʪ ʵʬʘʚʠʨʝʥʟ ʚ ʤʘʢʩʠʤʘʣʴʥʦʤ ʢʦʣʠʯʝʩʪʚʝ ʧʨʠ ʨʅ 3 

ʠ 2 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʅʘʪʨʠʷ ʭʣʦʨʠʜʘ ʥʘʩʳʱʝʥʥʳʡ ʨʘʩʪʚʦʨ ʫʣʫʯʰʘʝʪ 

ʵʢʩʪʨʘʛʠʨʫʝʤʦʩʪʴ ʠʟʚʣʝʢʘʝʤʦʛʦ ʚʝʱʝʩʪʚʘ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʚ ʢʘʯʝʩʪʚʝ 

ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʨʘʩʪʚʦʨʠʪʝʣʷ ʜʠʭʣʦʨʤʝʪʘʥʘ, ʘ ʜʦʙʘʚʣʝʥʠʝ ʥʘʪʨʠʷ ʭʣʦʨʠʜʘ ʨʘʩʪʚʦʨʘ 

20% ʧʨʠʚʦʜʠʪ ʢ ʧʦʚʳʰʝʥʠʶ ʢʦʣʠʯʝʩʪʚʘ ʵʬʘʚʠʨʝʥʟʘ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʵʬʠʨʘ 

ʜʠʵʪʠʣʦʚʦʛʦ. ʄʘʢʩʠʤʘʣʴʥʘʷ ʵʢʩʪʨʘʢʮʠʷ ʵʬʘʚʠʨʝʥʟʘ ʜʦʩʪʠʛʘʝʪʩʷ ʧʨʠ ʪʨʝʭʢʨʘʪʥʦʤ 

ʵʢʩʪʨʘʛʠʨʦʚʘʥʠʠ ʵʬʠʨʦʤ ʜʠʵʪʠʣʦʚʳʤ ʚ ʪʝʯʝʥʠʝ 3 ʤʠʥ ʠ ʜʠʭʣʦʨʤʝʪʘʥʦʤ - ʚ 

ʪʝʯʝʥʠʝ 7 ʤʠʥ. 

ɸʨʛʫʤʝʥʪʠʨʦʚʘʥ ʚʳʙʦʨ ʦʧʪʠʤʘʣʴʥʳʭ ʩʠʩʪʝʤ ʨʘʩʪʚʦʨʠʪʝʣʝʡ: ʵʪʠʣʘʮʝʪʘʪ ï 

ʭʣʦʨʦʬʦʨʤ ï ʘʤʤʠʘʢʘ ʨʘʩʪʚʦʨ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʡ 25% (17:2:1,5) ʜʣʷ ʨʘʟʜʝʣʝʥʠʷ 

ʠ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʦʬʣʦʢʩʘʮʠʥʘ, ʣʠʥʝʟʦʣʠʜʘ ʠ ʵʬʘʚʠʨʝʥʟʘ ʚ ʠʟʚʣʝʯʝʥʠʷʭ ʠʟ 

ʤʦʜʝʣʴʥʳʭ ʦʙʨʘʟʮʦʚ ʤʦʯʠ ʤʝʪʦʜʦʤ ʊʉʍ ʢʘʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ, ʪʘʢ ʠ ʚ ʩʦʯʝʪʘʥʠʠ ʩ 

ʣʝʢʘʨʩʪʚʝʥʥʳʤʠ ʧʨʝʧʘʨʘʪʘʤʠ ʜʨʫʛʠʭ ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʠʭ ʛʨʫʧʧ, ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ 

ʥʘʟʥʘʯʘʝʤʳʤʠ ʩʦʚʤʝʩʪʥʦ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʥʦʚʳʝ ʤʝʪʦʜʠʢʠ ʠʟʦʣʠʨʦʚʘʥʠʷ, ʦʙʥʘʨʫʞʝʥʠʷ 

ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʫʢʘʟʘʥʥʳʭ ʬʪʦʨʩʦʜʝʨʞʘʱʠʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ 

ʩʨʝʜʩʪʚ ʤʝʪʦʜʘʤʠ ʵʢʩʪʨʘʢʮʠʠ, ʋʌ-ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʠ, ʊʉʍ ʠ ɺʕɾʍ ʧʦʟʚʦʣʷʶʪ 

ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʢʦʥʪʨʦʣʴ ʠʭ ʢʘʯʝʩʪʚʘ.  

ʇʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʝʜʩʪʘʚʣʝʥʦ: 

12 ʤʝʪʦʜʠʢ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʦʬʣʦʢʩʘʮʠʥʘ, ʣʠʥʝʟʦʣʠʜʘ ʠ ʵʬʘʚʠʨʝʥʟʘ 

ʚ ʩʫʙʩʪʘʥʮʠʷʭ ʠ ʪʘʙʣʝʪʢʘʭ, ʧʦʢʨʳʪʳʭ ʦʙʦʣʦʯʢʦʡ, ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʝʩʢʠʤ 
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ʤʝʪʦʜʦʤ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚ ʢʘʯʝʩʪʚʝ ʦʧʪʠʯʝʩʢʠʭ ʦʙʨʘʟʮʦʚ ʩʨʘʚʥʝʥʠʷ ʢʘʣʠʷ 

ʬʝʨʨʠʮʠʘʥʠʜʘ ʠ ʢʘʣʠʷ ʭʨʦʤʘʪʘ; 3 ʤʝʪʦʜʠʢʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ 

ʦʬʣʦʢʩʘʮʠʥʘ, ʣʠʥʝʟʦʣʠʜʘ ʠ ʵʬʘʚʠʨʝʥʟʘ ʚ ʪʘʙʣʝʪʢʘʭ, ʧʦʢʨʳʪʳʭ ʦʙʦʣʦʯʢʦʡ, 

ʤʝʪʦʜʦʤ ɺʕɾʍ; 3 ʤʝʪʦʜʠʢʠ ʠʟʦʣʠʨʦʚʘʥʠʷ ʦʬʣʦʢʩʘʮʠʥʘ, ʣʠʥʝʟʦʣʠʜʘ ʠ 

ʵʬʘʚʠʨʝʥʟʘ ʠʟ ʤʦʜʝʣʴʥʳʭ ʦʙʨʘʟʮʦʚ ʤʦʯʠ ʤʝʪʦʜʦʤ ɾɾʕ; ʤʝʪʦʜʠʢʠ ʢʘʯʝʩʪʚʝʥʥʦʛʦ 

ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʭ ʩʦʯʝʪʘʥʠʡ ʦʬʣʦʢʩʘʮʠʥʘ, ʣʠʥʝʟʦʣʠʜʘ ʠ ʵʬʘʚʠʨʝʥʟʘ 

ʩ ʘʤʠʪʨʠʧʪʠʣʠʥʦʤ, ʜʠʬʝʥʛʠʜʨʘʤʠʥʦʤ, ʠʤʠʧʨʘʤʠʥʦʤ, ʤʦʨʬʠʥʦʤ, ʧʨʦʢʘʠʥʦʤ, 

ʨʠʬʘʤʧʠʮʠʥʦʤ ʠ ʬʝʥʦʙʘʨʙʠʪʘʣʦʤ ʚ ʠʟʚʣʝʯʝʥʠʷʭ ʠʟ ʤʦʜʝʣʴʥʳʭ ʦʙʨʘʟʮʦʚ ʤʦʯʠ 

ʤʝʪʦʜʘʤʠ ʊʉʍ ʠ ɺʕɾʍ. ʈʘʟʨʘʙʦʪʘʥʳ ʤʝʪʦʜʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ çʄʝʪʦʜʠʢʘ 

ʩʫʜʝʙʥʦ-ʭʠʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʦʬʣʦʢʩʘʮʠʥʘ, ʣʠʥʝʟʦʣʠʜʘ ʠ ʵʬʘʚʠʨʝʥʟʘ ʚ ʤʦʯʝè ʠ 

çʄʝʪʦʜʠʢʘ ʭʠʤʠʢʦ-ʪʦʢʩʠʢʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʩʫʜʝʙʥʦ - ʭʠʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ 

ʦʬʣʦʢʩʘʮʠʥʘ, ʣʠʥʝʟʦʣʠʜʘ ʠ ʵʬʘʚʠʨʝʥʟʘ ʚ ʚʝʱʝʩʪʚʝʥʥʳʭ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘʭ 

ʥʝʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷè. 

ʉʪʝʧʝʥʴ ʚʥʝʜʨʝʥʠʷ. ʈʘʟʨʘʙʦʪʘʥʥʳʝ ʤʝʪʦʜʠʢʠ ʘʧʨʦʙʠʨʦʚʘʥʳ ʠ ʚʥʝʜʨʝʥʳ ʚ 

ʧʨʘʢʪʠʢʫ ʨʘʙʦʪʳ ʩʫʜʝʙʥʦ-ʭʠʤʠʯʝʩʢʦʛʦ ʦʪʜʝʣʝʥʠʷ ɻɹʋɿ çʀʨʢʫʪʩʢʦʝ ʦʙʣʘʩʪʥʦʝ 

ʙʶʨʦ ʩʫʜʝʙʥʦ-ʤʝʜʠʮʠʥʩʢʦʡ ʵʢʩʧʝʨʪʠʟʳè (ʛ. ʀʨʢʫʪʩʢ), ɻɹʋɿ çʈʝʩʧʫʙʣʠʢʘʥʩʢʦʝ 

ʙʶʨʦ ʩʫʜʝʙʥʦ-ʤʝʜʠʮʠʥʩʢʦʡ ʵʢʩʧʝʨʪʠʟʳè ʨʝʩʧʫʙʣʠʢʠ ɹʫʨʷʪʠʷ (ʛ. ʋʣʘʥ-ʋʜʵ), ʚ 

ʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ ʢʘʬʝʜʨʳ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʡ ʠ ʪʦʢʩʠʢʦʣʦʛʠʯʝʩʢʦʡ ʭʠʤʠʠ 

ʌɻɹʆʋ ɺʆ çʀʨʢʫʪʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè 

ʄʠʥʠʩʪʝʨʩʪʚʘ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʈʌ. ʇʦʣʫʯʝʥʦ 20 ʘʢʪʦʚ ʘʧʨʦʙʘʮʠʠ ʠ ʚʥʝʜʨʝʥʠʷ 

ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʤʝʪʦʜʠʢ. ʇʦʣʫʯʝʥ ʇʘʪʝʥʪ ʈʌ ʥʘ ʠʟʦʙʨʝʪʝʥʠʝ çʉʧʦʩʦʙ 

ʦʧʨʝʜʝʣʝʥʠʷ ʠ ʦʙʥʘʨʫʞʝʥʠʷ ʚ ʤʦʯʝ ʬʪʦʨʩʦʜʝʨʞʘʱʠʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ ʚ 

ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʭ ʩʦʯʝʪʘʥʠʷʭè. ʈʘʟʨʘʙʦʪʘʥʥʳʝ ʤʝʪʦʜʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ 

çʄʝʪʦʜʠʢʘ ʩʫʜʝʙʥʦ-ʭʠʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʦʬʣʦʢʩʘʮʠʥʘ, ʣʠʥʝʟʦʣʠʜʘ ʠ ʵʬʘʚʠʨʝʥʟʘ 

ʚ ʤʦʯʝè ʠ çʄʝʪʦʜʠʢʘ ʭʠʤʠʢʦ-ʪʦʢʩʠʢʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʩʫʜʝʙʥʦ - ʭʠʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ 

ʦʬʣʦʢʩʘʮʠʥʘ, ʣʠʥʝʟʦʣʠʜʘ ʠ ʵʬʘʚʠʨʝʥʟʘ ʚ ʚʝʱʝʩʪʚʝʥʥʳʭ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘʭ 

ʥʝʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷè ʫʪʚʝʨʞʜʝʥʳ ʈʦʩʩʠʡʩʢʠʤ ʮʝʥʪʨʦʤ ʩʫʜʝʙʥʦ-

ʤʝʜʠʮʠʥʩʢʦʡ ʵʢʩʧʝʨʪʠʟʳ ʄɿ ʈʌ (ʧʨʦʪʦʢʦʣ ˉ 2 ʦʪ 18 ʠʶʥʷ 2019 ʛ.). ʇʨʝʜʣʦʞʝʥʳ 

ʧʨʦʝʢʪʳ ʠʟʤʝʥʝʥʠʡ ʌʉʇ ʥʘ ʠʩʩʣʝʜʫʝʤʳʝ ʣʝʢʘʨʩʪʚʝʥʥʳʝ ʩʨʝʜʩʪʚʘ. 
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ʇʦʣʦʞʝʥʠʷ, ʚʳʥʦʩʠʤʳʝ ʥʘ ʟʘʱʠʪʫ: 

- ʦʙʦʩʥʦʚʘʥʠʝ ʦʧʪʠʤʘʣʴʥʳʭ ʫʩʣʦʚʠʡ ʠ ʨʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʠʢ 

ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʦʬʣʦʢʩʘʮʠʥʘ, ʣʠʥʝʟʦʣʠʜʘ ʠ ʵʬʘʚʠʨʝʥʟʘ 

ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ ʧʦ ʦʧʪʠʯʝʩʢʠʤ ʦʙʨʘʟʮʘʤ ʩʨʘʚʥʝʥʠʷ; 

- ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʤʝʪʦʜʠʢ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʠ 

ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʦʬʣʦʢʩʘʮʠʥʘ, ʣʠʥʝʟʦʣʠʜʘ ʠ ʵʬʘʚʠʨʝʥʟʘ ʚ ʪʘʙʣʝʪʢʘʭ, 

ʧʦʢʨʳʪʳʭ ʦʙʦʣʦʯʢʦʡ, ʤʝʪʦʜʦʤ ɺʕɾʍ ʠ ʠʭ ʚʘʣʠʜʘʮʠʦʥʥʘʷ ʦʮʝʥʢʘ; 

- ʦʧʪʠʤʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʵʢʩʪʨʘʢʮʠʠ ʦʬʣʦʢʩʘʮʠʥʘ, ʣʠʥʝʟʦʣʠʜʘ ʠ ʵʬʘʚʠʨʝʥʟʘ 

ʠʟ ʨʘʩʪʚʦʨʦʚ: ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʅ ʩʨʝʜʳ, ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʦʨʛʘʥʠʯʝʩʢʦʛʦ 

ʨʘʩʪʚʦʨʠʪʝʣʷ, ʵʣʝʢʪʨʦʣʠʪʦʚ, ʚʨʝʤʝʥʠ ʠ ʢʨʘʪʥʦʩʪʠ ʵʢʩʪʨʘʢʮʠʠ, ʠ ʨʘʟʨʘʙʦʪʢʘ 

ʤʝʪʦʜʠʢ ʠʟʦʣʠʨʦʚʘʥʠʷ ʦʬʣʦʢʩʘʮʠʥʘ, ʣʠʥʝʟʦʣʠʜʘ ʠ ʵʬʘʚʠʨʝʥʟʘ ʠʟ ʤʦʜʝʣʴʥʳʭ 

ʦʙʨʘʟʮʦʚ ʤʦʯʠ; 

-  ʨʘʟʨʘʙʦʪʢʘ ʫʩʣʦʚʠʡ ʨʘʟʜʝʣʝʥʠʷ ʠ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʦʬʣʦʢʩʘʮʠʥʘ, 

ʣʠʥʝʟʦʣʠʜʘ ʠ ʵʬʘʚʠʨʝʥʟʘ ʚ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʭ ʩʦʯʝʪʘʥʠʷʭ ʩ ʘʤʠʪʨʠʧʪʠʣʠʥʦʤ, 

ʜʠʬʝʥʛʠʜʨʘʤʠʥʦʤ, ʠʤʠʧʨʘʤʠʥʦʤ, ʤʦʨʬʠʥʦʤ, ʧʨʦʢʘʠʥʦʤ, ʨʠʬʘʤʧʠʮʠʥʦʤ ʠ 

ʬʝʥʦʙʘʨʙʠʪʘʣʦʤ ʚ ʠʟʚʣʝʯʝʥʠʷʭ ʠʟ ʤʦʜʝʣʴʥʳʭ ʦʙʨʘʟʮʦʚ ʤʦʯʠ ʤʝʪʦʜʘʤʠ ʊʉʍ ʠ 

ɺʕɾʍ.  

ʃʠʯʥʳʡ ʚʢʣʘʜ ʘʚʪʦʨʘ. ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʘʚʪʦʨ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ 

ʨʘʙʦʪʳ ʧʨʦʚʝʣ ʧʦʠʩʢ ʠ ʘʥʘʣʠʟ ʟʘʨʫʙʝʞʥʳʭ ʠ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 

ʣʠʪʝʨʘʪʫʨʳ ʧʦ ʪʝʤʝ ʜʠʩʩʝʨʪʘʮʠʠ. ɸʚʪʦʨʫ ʧʨʠʥʘʜʣʝʞʠʪ ʚʝʜʫʱʘʷ ʨʦʣʴ ʚ 

ʧʣʘʥʠʨʦʚʘʥʠʠ ʠ ʧʨʦʚʝʜʝʥʠʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʦʙʦʙʱʝʥʠʠ 

ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ, ʧʨʦʚʝʜʝʥʠʠ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʨʝʟʫʣʴʪʘʪʦʚ, 

ʨʘʟʨʘʙʦʪʢʝ ʠ ʚʘʣʠʜʘʮʠʠ ʤʝʪʦʜʠʢ, ʥʘʧʠʩʘʥʠʠ ʧʫʙʣʠʢʘʮʠʡ ʠ ʧʨʦʝʢʪʦʚ ʠʟʤʝʥʝʥʠʡ 

ʌʉʇ. ʉʦʛʣʘʩʥʦ ʩʬʦʨʤʫʣʠʨʦʚʘʥʥʳʤ ʟʘʜʘʯʘʤ ʦʬʦʨʤʣʝʥʘ ʜʠʩʩʝʨʪʘʮʠʷ ʠ 

ʘʚʪʦʨʝʬʝʨʘʪ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʢ ʟʘʱʠʪʝ. 

ʉʦʦʪʚʝʪʩʪʚʠʝ ʜʠʩʩʝʨʪʘʮʠʠ ʧʘʩʧʦʨʪʫ ʥʘʫʯʥʦʡ ʩʧʝʮʠʘʣʴʥʦʩʪʠ. ʅʘʫʯʥʳʝ 

ʧʦʣʦʞʝʥʠʷ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʧʘʩʧʦʨʪʫ ʩʧʝʮʠʘʣʴʥʦʩʪʠ 

14.04.02 ï çʬʘʨʤʘʮʝʚʪʠʯʝʩʢʘʷ ʭʠʤʠʷ, ʬʘʨʤʘʢʦʛʥʦʟʠʷè. ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʧʫʥʢʪʘʤ 2, 3 ʠ 4 ʧʘʩʧʦʨʪʘ ʩʧʝʮʠʘʣʴʥʦʩʪʠ. 
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ʉʚʷʟɹ ʟʘʜʘʯ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩ ʧʨʦʙʣʝʤʥʳʤ ʧʣʘʥʦʤ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʠʭ 

ʥʘʫʢ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʝʜʝʥʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʣʘʥʦʤ ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʨʘʙʦʪ ʀɻʄʋ ʧʦ ʧʨʦʙʣʝʤʝ çʂʦʥʪʨʦʣʴ ʢʘʯʝʩʪʚʘ ʣʝʢʘʨʩʪʚʝʥʥʳʭ 

ʩʨʝʜʩʪʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʦʚ ʘʥʘʣʠʟʘè (ʥʦʤʝʨ ɻʦʩʨʝʛʠʩʪʨʘʮʠʠ 

01.91.0008620) ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʥʘʧʨʘʚʣʝʥʠʶ ʧʨʦʙʣʝʤʥʦʡ ʢʦʤʠʩʩʠʠ ʧʦ ʬʘʨʤʘʮʠʠ 

ʠ ʬʘʨʤʘʢʦʣʦʛʠʠ. 

ɸʧʨʦʙʘʮʠʷ ʨʘʙʦʪʳ. ʆʩʥʦʚʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʜʠʩʩʝʨʪʘʮʠʠ ʙʳʣʠ ʜʦʣʦʞʝʥʳ ʠ 

ʦʙʩʫʞʜʝʥʳ ʥʘ: 84-ʡ, 85-ʡ ʠ 86-ʡ ɺʩʝʨʦʩʩʠʡʩʢʦʡ ɹʘʡʢʘʣʴʩʢʦʡ ʥʘʫʯʥʦ-

ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ ʠ ʩʪʫʜʝʥʪʦʚ ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤ 

ʫʯʘʩʪʠʝʤ çɸʢʪʫʘʣʴʥʳʝ ʚʦʧʨʦʩʳ ʩʦʚʨʝʤʝʥʥʦʡ ʤʝʜʠʮʠʥʳè (ʀʨʢʫʪʩʢ, 2017, 2018, 

2019 ʛ.ʛ.); III ɺʩʝʨʦʩʩʠʡʩʢʦʡ 14-ʡ ʤʝʞʨʝʛʠʦʥʘʣʴʥʦʡ ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʫʯʘʩʪʠʝʤ 

ʥʘʫʯʥʦʡ ʩʝʩʩʠʠ ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ ʠ ʩʪʫʜʝʥʪʦʚ çʉʦʚʨʝʤʝʥʥʦʝ ʨʝʰʝʥʠʝ ʘʢʪʫʘʣʴʥʳʭ 

ʥʘʫʯʥʳʭ ʧʨʦʙʣʝʤ ʤʝʜʠʮʠʥʳè (ʅʠʞʥʠʡ ʅʦʚʛʦʨʦʜ, 2017 ʛ.); V ɺʩʝʨʦʩʩʠʡʩʢʦʡ 

ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ çɹʝʣʠʢʦʚʩʢʠʝ ʯʪʝʥʠʷè (ʇʷʪʠʛʦʨʩʢ, 2017 ʛ.); 

ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʫʯʘʩʪʠʝʤ 

çʀʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʬʘʨʤʘʮʠʠè (ʀʨʢʫʪʩʢ, 2018, 2019 ʛ.ʛ.); XXII 

ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ çʉʦʚʨʝʤʝʥʥʘʷ ʤʝʜʠʮʠʥʘ: 

ʥʦʚʳʝ ʧʦʜʭʦʜʳ ʠ ʘʢʪʫʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷè (ʄʦʩʢʚʘ, 2019 ʛ.). 

ʇʫʙʣʠʢʘʮʠʠ. ʇʦ ʪʝʤʝ ʜʠʩʩʝʨʪʘʮʠʠ ʦʧʫʙʣʠʢʦʚʘʥ r20 ʥʘʫʯʥʳʭ ʨʘʙʦʪ, ʠʟ ʥʠʭ 

4 ï ʚ ʚʝʜʫʱʠʭ ʥʘʫʯʥʳʭ ʞʫʨʥʘʣʘʭ, ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʭ ɺɸʂ ʄʠʥʠʩʪʝʨʩʪʚʘ ʥʘʫʢʠ ʠ 

ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʈʌ, ʠ ʧʦʣʫʯʝʥ 1 ʧʘʪʝʥʪ ʥʘ ʠʟʦʙʨʝʪʝʥʠʝ. 

ʉʪʨʫʢʪʫʨʘ ʠ ʦʙʲʝʤ ʜʠʩʩʝʨʪʘʮʠʠ. ɼʠʩʩʝʨʪʘʮʠʦʥʥʘʷ ʨʘʙʦʪʘ ʠʟʣʦʞʝʥʘ ʥʘ 

187 ʩʪʨʘʥʠʮʘʭ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʪʝʢʩʪʘ ʠ ʠʣʣʶʩʪʨʠʨʦʚʘʥʘ 68 ʪʘʙʣʠʮʘʤʠ ʠ 44 

ʨʠʩʫʥʢʘʤʠ. ʈʘʙʦʪʘ ʩʦʩʪʦʠʪ ʠʟ ʚʚʝʜʝʥʠʷ, ʦʙʟʦʨʘ ʣʠʪʝʨʘʪʫʨʳ (ʛʣʘʚʘ 1), 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʯʘʩʪʠ (ʛʣʘʚʳ 2-5), ʦʙʱʠʭ ʚʳʚʦʜʦʚ, ʩʧʠʩʢʘ ʣʠʪʝʨʘʪʫʨʳ, 

ʧʨʠʣʦʞʝʥʠʷ. ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ ʩʦʜʝʨʞʠʪ 148 ʠʩʪʦʯʥʠʢʦʚ, ʠʟ ʥʠʭ ï 30 

ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ 118 ʟʘʨʫʙʝʞʥʳʭ. ɺ ʧʨʠʣʦʞʝʥʠʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʤʘʪʝʨʠʘʣʳ ʧʦ 

ʚʥʝʜʨʝʥʠʶ ʠ ʘʧʨʦʙʘʮʠʠ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʤʝʪʦʜʠʢ. 
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ɻʃɸɺɸ 1. ʄɽʊʆɼʓ ɸʅɸʃʀɿɸ ʌʊʆʈʉʆɼɽʈɾɸʑʀʍ 

ʃɽʂɸʈʉʊɺɽʅʅʓʍ ʉʈɽɼʉʊɺ (ʆɹɿʆʈ ʃʀʊɽʈɸʊʋʈʓ) 

ʇʨʦʚʝʜʝʥʥʳʡ ʧʦʠʩʢ ʤʝʪʦʜʦʚ ʘʥʘʣʠʟʘ ʦʬʣʦʢʩʘʮʠʥʘ, ʣʠʥʝʟʦʣʠʜʘ ʠ 

ʵʬʘʚʠʨʝʥʟʘ ʩʨʝʜʠ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ ʟʘʨʫʙʝʞʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʧʦʢʘʟʘʣ, ʯʪʦ 

ʚʩʪʨʝʯʘʝʪʩʷ ʢʨʘʡʥʝ ʤʘʣʦ ʨʘʙʦʪ ʧʦ ʘʥʘʣʠʟʫ ʜʘʥʥʳʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʚʝʱʝʩʪʚ ʫ 

ʨʦʩʩʠʡʩʢʠʭ ʫʯʝʥʳʭ. ʆʜʥʘʢʦ ʠʤʝʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʦʙʰʠʨʥʘʷ ʙʘʟʘ ʜʘʥʥʳʭ ʧʦ 

ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʤʝ ʜʠʩʩʝʨʪʘʮʠʠ ʚ ʩʪʘʪʴʷʭ ʟʘʨʫʙʝʞʥʳʭ ʘʚʪʦʨʦʚ, ʚ ʢʦʪʦʨʳʭ 

ʚʩʪʨʝʯʘʝʪʩʷ ʙʦʣʴʰʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʤʝʪʦʜʦʚ ʠ ʤʝʪʦʜʠʢ ʜʣʷ ʘʥʘʣʠʟʘ ʦʬʣʦʢʩʘʮʠʥʘ. 

ʄʝʪʦʜʠʢʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʬʣʦʢʩʘʮʠʥʘ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʪʠʪʨʠʤʝʪʨʠʯʝʩʢʠʝ, 

ʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʠʝ ʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʤʝʪʦʜʳ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʦʪʩʫʪʩʪʚʫʶʪ 

ʜʘʥʥʳʝ ʦ ʪʠʪʨʠʤʝʪʨʠʯʝʩʢʠʭ ʤʝʪʦʜʘʭ ʘʥʘʣʠʟʘ ʣʠʥʝʟʦʣʠʜʘ ʠ ʵʬʘʚʠʨʝʥʟʘ, ʘ ʩʚʝʜʝʥʠʷ 

ʦʙ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚ ʘʥʘʣʠʟʝ ʫʢʘʟʘʥʥʳʭ ʬʪʦʨʩʦʜʝʨʞʘʱʠʭ ʧʨʝʧʘʨʘʪʦʚ 

ʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʦʧʠʩʘʥʳ ʪʦʣʴʢʦ ʚ ʨʘʙʦʪʘʭ ʟʘʨʫʙʝʞʥʳʭ ʘʚʪʦʨʦʚ. ɼʣʷ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʘʥʥʳʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʚʝʱʝʩʪʚ ʧʨʝʜʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʦʣʴʢʦ 

ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ. ʉʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʝʩʢʠʝ ʠ ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʠʝ 

ʤʝʪʦʜʳ ʷʚʣʷʶʪʩʷ ʚʝʜʫʱʠʤʠ ʚ ʘʥʘʣʠʟʝ ʠʩʩʣʝʜʫʝʤʳʭ ʚʝʱʝʩʪʚ. ʈʝʞʝ ʘʚʪʦʨʘʤʠ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʠʝ ʠ ʜʨʫʛʠʝ ʤʝʪʦʜʳ ʘʥʘʣʠʟʦʚ. 

ɺ ʜʘʥʥʦʡ ʛʣʘʚʝ ʨʘʩʩʤʦʪʨʝʥʳ ʠʤʝʶʱʠʝʩʷ ʤʝʪʦʜʳ ʘʥʘʣʠʟʘ, ʠʭ ʦʪʣʠʯʠʪʝʣʴʥʳʝ 

ʦʩʦʙʝʥʥʦʩʪʠ, ʜʦʩʪʦʠʥʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ. 

1.1. ʆʙʱʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʠ ʤʝʪʦʜʳ ʘʥʘʣʠʟʘ ʦʬʣʦʢʩʘʮʠʥʘ 

ʆʬʣʦʢʩʘʮʠʥ ʧʦ ʭʠʤʠʯʝʩʢʦʤʫ ʩʪʨʦʝʥʠʶ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʦʝʜʠʥʝʥʠʝ 

ʪʨʠʮʠʢʣʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ, ʢʦʪʦʨʦʝ ʙʳʣʦ ʧʦʣʫʯʝʥʦ ʧʫʪʝʤ ʮʠʢʣʠʟʘʮʠʠ ʙʘʟʦʚʦʡ 

ʩʪʨʫʢʪʫʨʳ ʭʠʥʦʣʦʥʘ ʧʦ ʧʦʣʦʞʝʥʠʷʤ 1 ʠ 8 ʙʝʥʟʦʢʩʘʟʠʥʦʚʳʤ ʮʠʢʣʦʤ. ʊʘʢʘʷ 

ʩʪʨʫʢʪʫʨʘ ʤʦʣʝʢʫʣʳ ʦʙʝʩʧʝʯʠʚʘʝʪ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʚ ʦʨʛʘʥʠʟʤʝ, 

ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʜʣʠʪʝʣʴʥʦ ʮʠʨʢʫʣʠʨʦʚʘʪʴ ʚ ʦʨʛʘʥʠʟʤʝ. ɸʪʦʤ ʬʪʦʨʘ ʚ ʤʦʣʝʢʫʣʝ 

ʦʬʣʦʢʩʘʮʠʥʘ ʥʘʭʦʜʠʪʩʷ ʚ ʧʦʣʦʞʝʥʠʠ 9, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʦʣʦʞʝʥʠʶ 6 ʚʦ 

ʬʨʘʛʤʝʥʪʝ ʭʠʥʦʣʦʥʘ. ɺʩʝ ʚʘʞʥʳʝ ʜʣʷ ʧʨʦʷʚʣʝʥʠʷ ʚʳʩʦʢʦʡ ʘʢʪʠʚʥʦʩʪʠ 

ʛʨʫʧʧʠʨʦʚʢʠ (ʤʝʪʠʣʧʠʧʝʨʘʟʠʥʠʣʴʥʳʡ ʨʘʜʠʢʘʣ, ʢʘʨʙʦʢʩʠʣʴʥʘʷ ʠ ʢʝʪʦ-ʛʨʫʧʧʳ) ʚ 

ʩʪʨʫʢʪʫʨʝ ʦʬʣʦʢʩʘʮʠʥʘ ʩʦʭʨʘʥʝʥʳ. ʆʬʣʦʢʩʘʮʠʥ ï ʨʘʮʝʤʘʪ. ɺ ʩʦʩʪʘʚ 
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ʨʘʮʝʤʠʯʝʩʢʦʡ ʩʤʝʩʠ ʜʚʫʭ ʦʧʪʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʠʟʦʤʝʨʦʚ ʚʭʦʜʷʪ: ʣʝʚʦʚʨʘʱʘʶʱʠʡ 

ʠʟʦʤʝʨ (L-ʦʬʣʦʢʩʘʮʠʥ, S-ʦʬʣʦʢʩʘʮʠʥ) ʠ ʧʨʘʚʦʚʨʘʱʘʶʱʠʡ ʠʟʦʤʝʨ (D-

ʦʬʣʦʢʩʘʮʠʥ, R-ʦʬʣʦʢʩʘʮʠʥ) [21], ʥʦ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʦʙʫʩʣʦʚʣʝʥʘ 

ʪʦʣʴʢʦ L-ʵʥʘʥʪʠʦʤʝʨʦʤ ï ʣʝʚʦʬʣʦʢʩʘʮʠʥʦʤ. 

ʆʬʣʦʢʩʘʮʠʥ ʤʝʪʘʙʦʣʠʟʠʨʫʝʪʩʷ ʚ ʧʝʯʝʥʠ (ʦʢʦʣʦ 5%) ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ N-ʦʢʩʠʜ 

ʦʬʣʦʢʩʘʮʠʥʘ ʠ ʜʠʤʝʪʠʣʦʬʣʦʢʩʘʮʠʥʘ. ɺʳʚʦʜʠʪʩʷ ʧʦʯʢʘʤʠ ï 75-90% (ʚ 

ʥʝʠʟʤʝʥʝʥʥʦʤ ʚʠʜʝ) [61], ʦʢʦʣʦ 4% ï ʩ ʞʝʣʯʴʶ.  

ɼʣʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʩʫʙʩʪʘʥʮʠʠ ʦʬʣʦʢʩʘʮʠʥʘ ʅɼ ʧʨʝʜʣʘʛʘʝʪ 

ʤʝʪʦʜ ʪʠʪʨʦʚʘʥʠʷ ʚ ʩʨʝʜʝ ʫʢʩʫʩʥʦʛʦ ʘʥʛʠʜʨʠʜʘ, ʦʧʨʝʜʝʣʷʷ ʢʦʥʝʮ ʪʠʪʨʦʚʘʥʠʷ 

ʧʦʪʝʥʮʠʤʝʪʨʠʯʝʩʢʠ (ʪʠʪʨʘʥʪ ï ʭʣʦʨʥʦʡ ʢʠʩʣʦʪʳ ʨʘʩʪʚʦʨ 0,1 ʄ) [20], ʜʣʷ ʘʥʘʣʠʟʘ 

ʪʘʙʣʝʪʦʢ ʧʦʢʨʳʪʳʭ ʦʙʦʣʦʯʢʦʡ ï ʤʝʪʦʜ ɺʕɾʍ [19], ʘ ʜʣʷ ʠʥʬʫʟʠʦʥʥʳʭ ʨʘʩʪʚʦʨʦʚ 

ï ʋʌ-ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʝʩʢʠʡ ʤʝʪʦʜ [18]. ʌʘʨʤʘʢʦʧʝʠ ʉʐɸ [147] ʠ 

ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ ʪʘʢʞʝ ʧʨʝʜʣʘʛʘʶʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʝʪʦʜ ʘʮʠʜʠʤʝʪʨʠʠ ʚ ʩʨʝʜʝ 

ʥʝʚʦʜʥʳʭ ʨʘʩʪʚʦʨʠʪʝʣʝʡ [47] ʠ ɺʕɾʍ [147] ʜʣʷ ʘʥʘʣʠʟʘ ʦʬʣʦʢʩʘʮʠʥʘ ʚ 

ʩʫʙʩʪʘʥʮʠʠ ʠ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʘʭ. 

ʅʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʝʤʳʝ ʚ ʣʠʪʝʨʘʪʫʨʝ ʤʝʪʦʜʳ ʘʥʘʣʠʟʘ ʦʬʣʦʢʩʘʮʠʥʘ ʚ 

ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʘʭ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʞʠʜʢʦʩʪʷʭ ʚʳʥʝʩʝʥʳ ʚ ʪʘʙʣʠʮʫ 1 ʠ 

ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ ʦʧʠʩʘʥʳ ʥʠʞʝ ʧʦ ʪʝʢʩʪʫ. 

ʊʘʙʣʠʮʘ 1 ï ʄʝʪʦʜʳ ʘʥʘʣʠʟʘ ʦʬʣʦʢʩʘʮʠʥʘ 

ʄʝʪʦʜ ʆʙʲʝʢʪ ʘʥʘʣʠʟʘ ʇʨʦʙʦʧʦʜʛʦʪʦʚʢʘ ʉʩʳʣʢʘ 

ʊʠʪʨʠʤʝʪʨʠʯʝʩʢʠʡ 
ʃʝʢʘʨʩʪʚʝʥʥʳʡ 

ʧʨʝʧʘʨʘʪ 
ï 

[20; 47; 147] 

ʉʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʷ 

ʃʝʢʘʨʩʪʚʝʥʥʳʡ 

ʧʨʝʧʘʨʘʪ 
ï 

[18; 41; 69; 86; 103; 

108; 109; 115; 116; 

132, 134; 135; 136] 

ʄʦʯʘ ï [71] 

ɺʦʣʴʪʘʤʧʝʨʦʤʝʪʨʠʷ 

ʃʝʢʘʨʩʪʚʝʥʥʳʡ 

ʧʨʝʧʘʨʘʪ 
ï 

[143] 

ʉʳʚʦʨʦʪʢʘ ʢʨʦʚʠ ï [32; 127] 

ʄʦʯʘ ï [111] 

ʂʘʧʠʣʣʷʨʥʳʡ 

ʵʣʝʢʪʨʦʬʦʨʝʟ 

ʃʝʢʘʨʩʪʚʝʥʥʳʡ 

ʧʨʝʧʘʨʘʪ 
ï 

[60; 142] 

ʇʣʘʟʤʘ ʢʨʦʚʠ 

ʊʚʝʨʜʦʬʘʟʥʘʷ 

ʵʢʩʪʨʘʢʮʠʷ (ʊʌʕ) ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ 

ʢʦʣʦʥʢʠ ʉ18 

[43] 

ʄʦʯʘ ʂʘʧʝʣʴʥʘʷ [39] 
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ʤʠʢʨʦʵʢʩʪʨʘʢʮʠʷ 

ɺʕɾʍ: 

ʌʦʪʦʤʝʪʨʠʯʝʩʢʦʝ 

ʃʝʢʘʨʩʪʚʝʥʥʳʡ 

ʧʨʝʧʘʨʘʪ 
ï [54; 118; 147] 

ʉʳʚʦʨʦʪʢʘ ʢʨʦʚʠ 

ʊʌʕ ʩ ʧʦʤʦʱʴʶ 

ʧʦʣʠʤʝʨʦʚ ʩ 

ʤʦʣʝʢʫʣʷʨʥʳʤʠ 

ʦʪʧʝʯʘʪʢʘʤʠ 

[130] 

ʄʦʯʘ/ʩʳʚʦʨʦʪʢʘ 

ʢʨʦʚʠ 

ʊʌʕ ʩ ʧʦʤʦʱʴʶ 

ʦʙʨʘʱʝʥʥʦ-

ʬʘʟʦʚʦʛʦ 

ʧʦʣʠʤʝʨʥʦʛʦ 

ʩʦʨʙʝʥʪʘ 

[94] 

ʇʣʘʟʤʘ ʢʨʦʚʠ ï [90; 125] 

ʌʣʫʦʨʠʤʝʪʨʠʯʝʩʢʦʝ 
ʇʣʘʟʤʘ ʢʨʦʚʠ/ʤʦʯʘ 

ɼʝʧʨʦʪʝʠʥʠʟʘʮʠʷ 

ʭʣʦʨʥʦʡ ʢʠʩʣʦʪʦʡ 
[81] 

ʂʨʦʚʴ Online ʤʠʢʨʦʜʠʘʣʠʟ [49] 

ʊʉʍ 
ʃʝʢʘʨʩʪʚʝʥʥʳʡ 

ʧʨʝʧʘʨʘʪ 
ï [74; 144] 

 

ɼʣʷ ʘʥʘʣʠʟʘ ʦʬʣʦʢʩʘʮʠʥʘ ʚ ʩʪʘʪʴʷʭ ʟʘʨʫʙʝʞʥʳʭ ʘʚʪʦʨʦʚ ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʠʥʬʦʨʤʘʮʠʷ ʦ ʥʝʩʢʦʣʴʢʠʭ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʤʝʪʦʜʘʭ. ɺʳʩʦʢʦʵʬʬʝʢʪʠʚʥʘʷ 

ʪʦʥʢʦʩʣʦʡʥʘʷ ʭʨʦʤʘʪʦʛʨʘʬʠʷ (ɺʕʊʉʍ) [138], ʢʘʧʠʣʣʷʨʥʳʡ ʵʣʝʢʪʨʦʬʦʨʝʟ (ʂʕ) 

[60; 142], ʘʪʦʤʥʦ-ʘʙʩʦʨʙʮʠʦʥʥʘʷ ʩʧʝʢʪʨʦʤʝʪʨʠʷ, ʩʧʝʢʪʨʦʬʣʫʦʨʠʤʝʪʨʠʷ [114], 

ʭʝʤʠʣʶʤʠʥʝʩʮʝʥʪʥʘʷ ʩʧʝʢʪʨʦʤʝʪʨʠʷ [75; 112; 130], ʋʌ-ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʷ [41; 

103; 132], ʠʥʚʝʨʩʠʦʥʥʘʷ ʚʦʣʴʪʘʤʧʝʨʦʤʝʪʨʠʷ [143], ʧʦʪʝʥʮʠʦʤʝʪʨʠʷ ʠ 

ʢʦʥʜʫʢʪʦʤʝʪʨʠʷ [146], ʧʦʣʷʨʦʛʨʘʬʠʷ [148] ʠ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʡ ʤʝʪʦʜ [87] 

ʧʨʠʤʝʥʷʶʪʩʷ ʜʣʷ ʘʥʘʣʠʟʘ ʦʬʣʦʢʩʘʮʠʥʘ. ʄʝʪʦʜ ɺʕɾʍ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʜʣʷ 

ʘʥʘʣʠʟʘ ʦʬʣʦʢʩʘʮʠʥʘ ʚ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʘʭ ʧʨʠ ʝʛʦ ʥʘʣʠʯʠʠ ʢʘʢ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ [48; 107; 119], ʪʘʢ ʠ ʚ ʢʦʤʙʠʥʘʮʠʠ ʩ ʥʠʪʘʟʦʢʩʘʥʠʜʦʤ [83], 

ʨʠʬʘʤʧʠʮʠʥʦʤ [118], ʮʝʬʠʢʩʠʤʦʤ [54] ʠ ʜʨʫʛʠʤʠ ʣʝʢʘʨʩʪʚʝʥʥʳʤʠ ʧʨʝʧʘʨʘʪʘʤʠ. 

ʄʥʦʛʠʝ ʠʟ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ ʤʝʪʦʜʦʚ ʥʝʜʦʩʪʘʪʦʯʥʦ ʧʨʦʩʪʳ ʠ ʣʝʛʢʦʜʦʩʪʫʧʥʳ.  

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʜʣʠʥʥʦʩʪʠ ʦʬʣʦʢʩʘʮʠʥʘ ʘʚʪʦʨʘʤʠ ʧʨʝʜʣʦʞʝʥ ʤʝʪʦʜ 

ʋʌ-ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʠ. ɺ ʢʘʯʝʩʪʚʝ ʨʘʩʪʚʦʨʠʪʝʣʷ ʧʨʠʤʝʥʷʣʩʷ ʢʠʩʣʦʪʳ 

ʭʣʦʨʠʩʪʦʚʦʜʦʨʦʜʥʦʡ ʨʘʩʪʚʦʨ 0,01 ʄ, ʤʘʢʩʠʤʫʤ ʧʦʛʣʦʱʝʥʠʷ ʧʨʠ ʵʪʦʤ ʩʦʩʪʘʚʣʷʣ 

294 ʥʤ [25]. 

ʐʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʤʳʤ ʤʝʪʦʜʦʤ ʜʣʷ ʘʥʘʣʠʟʘ ʦʬʣʦʢʩʘʮʠʥʘ ʷʚʣʷʝʪʩʷ 

ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʷ ʚ ʚʠʜʠʤʦʡ ʦʙʣʘʩʪʠ ʩʧʝʢʪʨʘ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʮʚʝʪʥʳʭ 

https://www.hindawi.com/journals/isrn/2013/357598/#B9
https://www.hindawi.com/journals/isrn/2013/357598/#B10
https://www.hindawi.com/journals/isrn/2013/357598/#B11
https://www.hindawi.com/journals/isrn/2013/357598/#B12
https://www.hindawi.com/journals/isrn/2013/357598/#B13
https://www.hindawi.com/journals/isrn/2013/357598/#B15
https://www.hindawi.com/journals/isrn/2013/357598/#B18
https://www.hindawi.com/journals/isrn/2013/357598/#B16
https://www.hindawi.com/journals/isrn/2013/357598/#B19
https://www.hindawi.com/journals/isrn/2013/357598/#B20
https://www.hindawi.com/journals/isrn/2013/357598/#B21
https://www.hindawi.com/journals/isrn/2013/357598/#B22
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ʢʦʤʧʣʝʢʩʦʚ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʨʘʟʣʠʯʥʳʭ ʭʠʤʠʯʝʩʢʠʭ ʨʝʘʢʮʠʷʭ, ʦʜʥʘʢʦ ʙʦʣʴʰʠʥʩʪʚʦ 

ʠʟ ʠʤʝʶʱʠʭʩʷ ʤʝʪʦʜʦʚ ʠʤʝʶʪ ʦʜʠʥ ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʥʝʜʦʩʪʘʪʢʦʚ. ʊʘʢ, ʜʣʷ 

ʧʨʦʚʝʜʝʥʠʷ ʨʝʘʢʮʠʠ ʦʢʠʩʣʠʪʝʣʴʥʦʡ ʜʠʤʝʨʠʟʘʮʠʠ ʩ ʧʦʤʦʱʴʶ ʉʝ (ɯV)-3-ʤʝʪʠʣ-2-

ʙʝʥʟʦʪʠʘʟʦʣʠʥʦʥ ʛʠʜʨʘʟʦʥ ʛʠʜʨʦʭʣʦʨʠʜ ʤʦʥʦʛʠʜʨʘʪ [116] ʧʨʠʤʝʥʷʶʪʩʷ 

ʜʦʨʦʛʦʩʪʦʷʱʠʝ ʨʝʘʛʝʥʪʳ, ʜʣʷ ʨʝʘʢʮʠʠ ʢʦʥʜʝʥʩʘʮʠʠ ʣʠʤʦʥʥʦʡ ʢʠʩʣʦʪʳ ʩ 

ʫʢʩʫʩʥʳʤ ʘʥʛʠʜʨʠʜʦʤ [136] ʪʨʝʙʫʝʪʩʷ ʢʠʧʷʯʝʥʠʝ ʚ ʪʝʯʝʥʠʝ 20 ʤʠʥ, ʜʣʷ ʨʝʘʢʮʠʠ 

ʢʦʤʧʣʝʢʩʦʦʙʨʘʟʦʚʘʥʠʷ ʩ Fe(NO3)3 [69] ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʙʫʬʝʨʥʳʭ 

ʨʘʩʪʚʦʨʦʚ, ʨʝʘʢʮʠʷ ʢʦʥʜʝʥʩʘʮʠʠ ʩ FeCl3 ʚ ʭʣʦʨʠʩʪʦʚʦʜʦʨʦʜʥʦʡ ʢʠʩʣʦʪʳ ʨʘʩʪʚʦʨʝ 

[135] ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʠʟʢʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ, ʨʝʘʢʮʠʷ ʢʦʤʧʣʝʢʩʦʦʙʨʘʟʦʚʘʥʠʷ 

ʩ ʪʨʦʧʝʦʣʠʥʦʤ 000 ʠ ʩʫʧʨʘʮʝʥʦʚʳʤ ʬʠʦʣʝʪʦʚʳʤ 3ɹ [115] ʠʣʠ ʙʨʦʤʬʝʥʦʣʦʚʳʤ 

ʩʠʥʠʤ, ʙʨʦʤʪʠʤʦʣʦʚʳʤ ʩʠʥʠʤ ʠ ʙʨʦʤʢʨʝʟʦʣʦʚʳʤ ʧʫʨʧʫʨʥʳʤ [134] ʪʨʝʙʫʝʪ 

ʪʱʘʪʝʣʴʥʦʛʦ ʢʦʥʪʨʦʣʷ ʨʅ ʠ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʪʨʘʢʮʠʠ. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʦʬʣʦʢʩʘʮʠʥʘ 

ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ ʚ ʧʨʦʙʘʭ ʤʦʯʠ ʚ ʢʘʯʝʩʪʚʝ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʬʦʨʤ 

El-brashy A.M., Metwally M.E., El-sepai F.A. ʧʨʠʤʝʥʷʣʠ ʝʛʦ ʠʦʥ-ʧʘʨʥʳʝ ʘʩʩʦʮʠʘʪʳ 

ʩ ʢʩʘʥʪʝʥʦʚʳʤʠ ʢʨʘʩʠʪʝʣʷʤʠ ï ʤʝʨʙʨʦʤʠʥʦʤ ʠ ʵʦʟʠʥʦʤ Y [71]. ɺ ʩʨʝʜʝ 

ʘʮʝʪʘʪʥʦʛʦ ʙʫʬʝʨʥʦʛʦ ʨʘʩʪʚʦʨʘ (ʨʅ 3) ʜʣʠʥʳ ʚʦʣʥ ʚ ʤʘʢʩʠʤʫʤʝ ʩʚʝʪʦʧʦʛʣʦʱʝʥʠʷ 

ʨʘʚʥʷʣʠʩʴ 545 ʠ 547 ʥʤ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.  

ɺ ʩʪʘʪʴʝ [109] ʘʚʪʦʨʘʤʠ ʦʧʠʩʘʥ ʪʠʪʨʠʤʝʪʨʠʯʝʩʢʠʡ ʠ 

ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʝʩʢʠʡ ʤʝʪʦʜ ʦʧʨʝʜʝʣʝʥʠʷ ʦʬʣʦʢʩʘʮʠʥʘ ʚ ʩʫʙʩʪʘʥʮʠʠ ʠ ʚ 

ʪʘʙʣʝʪʢʘʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ N-ʙʨʦʤʩʫʢʮʠʥʠʤʠʜʘ ʚ ʢʘʯʝʩʪʚʝ ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ 

ʨʝʘʛʝʥʪʘ. ʇʨʝʜʣʘʛʘʝʤʳʝ ʤʝʪʦʜʳ ʚʢʣʶʯʘʶʪ ʜʦʙʘʚʣʝʥʠʝ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʠʟʙʳʪʢʘ N-

ʙʨʦʤʩʫʢʮʠʥʠʤʠʜʘ ʢ ʦʬʣʦʢʩʘʮʠʥʫ ʚ ʢʠʩʣʦʡ ʩʨʝʜʝ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʦʧʨʝʜʝʣʝʥʠʝʤ 

ʥʝʧʨʦʨʝʘʛʠʨʦʚʘʚʰʝʛʦ N-ʙʨʦʤʩʫʢʮʠʥʠʤʠʜʘ. ɺ ʪʠʪʨʠʤʝʪʨʠʠ ʥʝʧʨʦʨʝʘʛʠʨʦʚʘʚʰʠʡ 

N-ʙʨʦʤʩʫʢʮʠʥʠʤʠʜ ʦʧʨʝʜʝʣʷʝʪʩʷ ʡʦʜʦʤʝʪʨʠʯʝʩʢʠ, ʘ ʚ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʠ ï 

ʧʫʪʝʤ ʨʝʘʢʮʠʠ ʩ ʬʠʢʩʠʨʦʚʘʥʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʣʠʙʦ ʠʥʜʠʛʦʢʘʨʤʠʥʘ (ʤʝʪʦʜ ɸ), 

ʣʠʙʦ ʤʝʪʘʥʠʣʘ ʞʝʣʪʦʛʦ (ʤʝʪʦʜ ɹ). 

ɺ ʨʘʙʦʪʝ [86] ʙʳʣʦ ʧʨʝʜʣʦʞʝʥʦ ʜʚʘ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʝʩʢʠʭ ʤʝʪʦʜʘ 

ʦʧʨʝʜʝʣʝʥʠʷ ʦʬʣʦʢʩʘʮʠʥʘ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩ 

ʩʫʣʴʬʦʥʬʪʘʣʠʝʥʦʚʳʤʠ ʢʨʘʩʠʪʝʣʷʤʠ: ʙʨʦʤʢʨʝʟʦʣʦʚʳʤ ʬʠʦʣʝʪʦʚʳʤ (ʤʝʪʦʜ ɸ) ʠ 

https://www.hindawi.com/journals/isrn/2013/357598/#B23
https://www.hindawi.com/journals/isrn/2013/357598/#B24
https://www.hindawi.com/journals/isrn/2013/357598/#B25
https://www.hindawi.com/journals/isrn/2013/357598/#B26
https://www.hindawi.com/journals/isrn/2013/357598/#B27
https://www.hindawi.com/journals/isrn/2013/357598/#B28
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ʙʨʦʤʢʨʝʟʦʣʦʚʳʤ ʟʝʣʝʥʳʤ (ʤʝʪʦʜ ɹ) ʚ ʩʨʝʜʝ ʜʠʭʣʦʨʤʝʪʘʥʘ. ʉʬʦʨʤʠʨʦʚʘʥʥʳʝ ʧʘʨʳ 

ʠʦʥʦʚ ʥʝ ʪʨʝʙʫʶʪ ʥʠʢʘʢʦʡ ʩʪʘʜʠʠ ʵʢʩʪʨʘʢʮʠʠ ʠ ʠʟʤʝʨʷʶʪʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ 

ʜʠʭʣʦʨʤʝʪʘʥʝ. 

ɸʚʪʦʨʘʤʠ Ragab G.H. ʠ Amin A.S. ʨʘʟʨʘʙʦʪʘʥʳ ʪʨʠ ʘʪʦʤʥʦ-ʘʙʩʦʨʙʮʠʦʥʥʳʭ 

ʩʧʝʢʪʨʦʤʝʪʨʠʯʝʩʢʠʭ, ʢʦʥʜʫʢʪʦʤʝʪʨʠʯʝʩʢʠʭ ʠ ʢʦʣʦʨʠʤʝʪʨʠʯʝʩʢʠʭ ʤʝʪʦʜʘ 

ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʦʬʣʦʢʩʘʮʠʥʘ ʚ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʬʦʨʤʘʭ. ʇʨʝʜʣʦʞʝʥʥʳʝ 

ʤʝʪʦʜʠʢʠ ʦʩʥʦʚʳʚʘʶʪʩʷ ʥʘ ʦʙʨʘʟʦʚʘʥʠʠ ʩʪʘʙʠʣʴʥʳʭ ʠʦʥ-ʧʘʨʥʳʭ ʢʦʤʧʣʝʢʩʦʚ 

ʦʬʣʦʢʩʘʮʠʥʘ ʩ ʘʤʤʦʥʠʷ ʨʝʡʥʝʢʘʪʦʤ, ʦʢʨʘʰʝʥʥʳʭ ʚ ʨʦʟʦʚʳʡ ʮʚʝʪ, ʨʘʩʪʚʦʨʠʤʳʭ ʚ 

ʘʮʝʪʦʥʝ [108]. 

ʉʨʝʜʠ ʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ 

ʦʬʣʦʢʩʘʮʠʥʘ ʧʨʠʤʝʥʝʥʠʝ ʥʘʰʣʠ ʚʦʣʴʪʘʤʧʝʨʦʤʝʪʨʠʯʝʩʢʠʝ. ɼʘʥʥʳʝ ʤʝʪʦʜʳ ʥʝ 

ʪʨʝʙʫʶʪ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʪʨʘʢʮʠʠ. ɺ ʤʝʪʦʜʝ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʠʤʧʫʣʴʩʥʦʡ 

ʚʦʣʴʪʘʤʧʝʨʦʤʝʪʨʠʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʫʛʣʝʨʦʜʥʳʡ ʧʘʩʪʦʚʳʡ ʵʣʝʢʪʨʦʜ (ʋʇʕ). ʋʇʕ ʚ 

ʩʚʦʝʡ ʩʪʨʫʢʪʫʨʝ ʩʦʜʝʨʞʠʪ ʠʤʤʦʙʠʣʠʟʦʚʘʥʥʳʝ ʛʨʫʧʧʳ, ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʪʦʨʦʛʦ 

ʧʨʦʠʩʭʦʜʠʪ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʠʣʠ ʦʢʠʩʣʝʥʠʝ ʦʬʣʦʢʩʘʮʠʥʘ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʦʬʣʦʢʩʘʮʠʥʘ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ Zhang F. ʩ ʩʦʘʚʪʦʨʘʤʠ ʧʨʠʤʝʥʷʶʪ ʋʇʕ, 

ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʡ L-ʮʠʩʪʝʠʥʦʚʦʡ ʢʠʩʣʦʪʦʡ [127] ʠʣʠ ʧʦʣʠʤʝʨʦʤ ʙʝʪʘ-

ʮʠʢʣʦʜʝʢʩʪʨʠʥʘ ʠ L-ʘʨʛʠʥʠʥʘ [32]. ɼʣʷ ʫʚʝʣʠʯʝʥʠʷ ʩʠʛʥʘʣʘ ʠʟʤʝʨʝʥʠʷ ʚ ʩʣʫʯʘʝ 

ʤʦʜʠʬʠʢʘʮʠʠ ʧʦʚʝʨʭʥʦʩʪʠ ʮʠʩʪʝʠʥʦʚʦʡ ʢʠʩʣʦʪʦʡ ʘʥʘʣʠʟ ʧʨʦʚʦʜʠʣʠ ʚ 

ʧʨʠʩʫʪʩʪʚʠʠ ʜʦʜʝʮʠʣʙʝʥʟʦʣʩʫʣʴʬʦʥʘʪʘ ʥʘʪʨʠʷ.  

Reddy T.M., Balaji K., Reddy S.J. ʚ ʩʚʦʝʡ ʨʘʙʦʪʝ ʧʨʝʜʣʘʛʘʶʪ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʋʇʕ, ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʡ ʙʝʪʘ-ʮʠʢʣʦʜʝʢʩʪʨʠʥʦʤ, ʜʣʷ ʢʦʥʪʨʦʣʷ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʦʬʣʦʢʩʘʮʠʥʘ ʚ ʤʦʯʝ ʚ ʚʘʨʠʘʥʪʝ ʠʥʚʝʨʩʠʦʥʥʦʡ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦ-ʠʤʧʫʣʴʩʥʦʡ 

ʚʦʣʴʪʘʤʧʝʨʦʤʝʪʨʠʠ [111].  

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʦʬʣʦʢʩʘʮʠʥʘ ʧʨʠ ʘʥʘʣʠʟʝ ʧʨʦʙ ʤʦʯʠ ʠ 

ʧʣʘʟʤʳ ʢʨʦʚʠ ʥʘʭʦʜʠʪ ʧʨʠʤʝʥʝʥʠʝ ʂʕ. Gao W. ʩ ʩʦʘʚʪʦʨʘʤʠ ʩʦʯʝʪʘʣʠ ʧʨʦʚʝʜʝʥʠʝ 

ʂʕ ʩ ʬʦʪʦʤʝʪʨʠʯʝʩʢʠʤ ʜʝʪʝʢʪʠʨʦʚʘʥʠʝʤ ʠ ʢʘʧʝʣʴʥʦʡ ʤʠʢʨʦʵʢʩʪʨʘʢʮʠʠ [39], ʠʣʠ 

ʊʌʕ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʢʦʣʦʥʢʠ ʉ18 [44].  

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʦʬʣʦʢʩʘʮʠʥʘ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʤʝʪʦʜʦʤ ɺʕɾʍ ʘʥʘʣʠʟ 

ʧʨʦʚʦʜʠʪʩʷ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʊʌʕ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʦʣʠʤʝʨʦʚ ʩ ʤʦʣʝʢʫʣʷʨʥʳʤʠ 
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ʦʪʧʝʯʘʪʢʘʤʠ [83] ʠʣʠ ʦʙʨʘʱʝʥʥʦ-ʬʘʟʦʚʦʛʦ ʧʦʣʠʤʝʨʥʦʛʦ ʩʦʨʙʝʥʪʘ, ʧʨʠʤʝʥʷʝʤʦʛʦ 

ʪʘʢʞʝ ʧʨʠ ʘʥʘʣʠʟʝ ʦʬʣʦʢʩʘʮʠʥʘ ʚ ʤʦʯʝ [94]. ɺ ʜʨʫʛʠʭ ʩʣʫʯʘʷʭ [90; 125] ʧʨʦʙʫ 

ʧʣʘʟʤʳ ʢʨʦʚʠ ʮʝʥʪʨʠʬʫʛʠʨʫʶʪ, ʦʪʜʝʣʷʶʪ ʥʘʜʦʩʘʜʦʯʥʫʶ ʞʠʜʢʦʩʪʴ ʠ ʨʘʟʙʘʚʣʷʶʪ. 

ʄʝʪʦʜ ɺʕɾʍ ʜʣʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʦʬʣʦʢʩʘʮʠʥʘ ʚ ʧʣʘʟʤʝ 

ʢʨʦʚʠ ʠ ʤʦʯʝ ʚʢʣʶʯʘʣ ʜʝʧʨʦʪʝʠʥʠʟʘʮʠʶ ʧʨʦʙʳ ʭʣʦʨʥʦʡ ʢʠʩʣʦʪʦʡ. ɸʥʘʣʠʟ 

ʩʫʧʝʨʥʘʪʘʥʪʘ ʧʨʦʚʦʜʠʣʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʝʚʝʨʩʠʚʥʦ-ʬʘʟʦʚʦʡ ʢʦʣʦʥʢʠ ʉ18 ʠ 

ʬʣʫʦʨʠʤʝʪʨʠʯʝʩʢʦʡ ʜʝʪʝʢʮʠʠ ʧʨʠ ʜʣʠʥʝ ʚʦʣʥʳ ʚʦʟʙʫʞʜʝʥʠʷ 290 ʥʤ ʠ ʜʣʠʥʝ 

ʚʦʣʥʳ ʠʟʣʫʯʝʥʠʷ 460 ʥʤ [81].  

ɸʚʪʦʨʘʤʠ Purvi Shah, Mukesh Gohel ʠ Vaishali Thakkar ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʠ 

ʘʧʨʦʙʠʨʦʚʘʥ ʤʝʪʦʜ ɺʕɾʍ ʜʣʷ ʦʜʥʦʚʨʝʤʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʨʠʬʘʤʧʠʮʠʥʘ ʠ 

ʦʬʣʦʢʩʘʮʠʥʘ ʚ ʠʟʦʢʨʘʪʠʯʝʩʢʦʤ ʨʝʞʠʤʝ ʵʣʶʠʨʦʚʘʥʠʷ, ʠʩʧʦʣʴʟʫʷ ʜʝʪʝʢʪʦʨ SPD-

M20APDA. ʍʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʦʝ ʨʘʟʜʝʣʝʥʠʝ ʧʨʦʚʦʜʠʣʠ ʥʘ ʫʩʪʘʥʦʚʢʝ Kinetex C18, 

100 ʢʦʣʦʥʢʘ Phenomenex ʩʦ ʩʤʝʩʴʶ 0,03 ʄ ʢʘʣʠʷ ʜʠʛʠʜʨʦʬʦʩʬʘʪʥʦʛʦ ʙʫʬʝʨʥʦʛʦ 

ʨʘʩʪʚʦʨʘ ʨʅ 3,0 ʠ ʘʮʝʪʦʥʠʪʨʠʣʘ (55:45) ʚ ʢʘʯʝʩʪʚʝ ʧʦʜʚʠʞʥʦʡ ʬʘʟʳ ʧʨʠ 230 

ʥʤ. ɺʨʝʤʷ ʫʜʝʨʞʠʚʘʥʠʷ ʩʦʩʪʘʚʠʣʦ 2,91 ʠ 4,87 ʤʠʥ ʜʣʷ ʦʬʣʦʢʩʘʮʠʥʘ ʠ 

ʨʠʬʘʤʧʠʮʠʥʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ [118]. 

Pranaykumar Deekonda ʠ Malladi Srinivas Reddy ʧʨʝʜʣʦʞʠʣʠ ʤʝʪʦʜ 

ʦʙʨʘʱʝʥʥʦ-ʬʘʟʦʚʦʡ ɺʕɾʍ ʜʣʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ ʮʝʬʠʢʩʠʤʘ ʠ 

ʦʬʣʦʢʩʘʮʠʥʘ ʚ ʣʝʢʘʨʩʪʚʝʥʥʦʤ ʧʨʝʧʘʨʘʪʝ. ʍʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʦʝ ʨʘʟʜʝʣʝʥʠʝ ʙʳʣʦ 

ʜʦʩʪʠʛʥʫʪʦ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʢʦʣʦʥʢʠ Kromasil C18 (250Ĭ4,6 ʤʤ 

ʩ ʨʘʟʤʝʨʦʤ ʯʘʩʪʠʮ 5 ʤʢʤ) ʩ ʧʦʜʚʠʞʥʦʡ ʬʘʟʦʡ, ʩʦʩʪʦʷʱʝʡ ʠʟ ʩʤʝʩʠ ʘʤʤʦʥʠʡ-

ʘʮʝʪʘʪʥʳʡ ʙʫʬʝʨʥʳʡ ʨʘʩʪʚʦʨ ï ʘʮʝʪʦʥʠʪʨʠʣ (40:60), ʩʢʦʨʦʩʪʴ ʧʦʪʦʢʘ ʩʦʩʪʘʚʠʣʘ 

1,0 ʤʣ/ʤʠʥ ʧʨʠ ʜʣʠʥʝ ʚʦʣʥʳ 294 ʥʤ. ɺʨʝʤʝʥʘ ʫʜʝʨʞʠʚʘʥʠʷ ʮʝʬʠʢʩʠʤʘ ʠ 

ʦʬʣʦʢʩʘʮʠʥʘ ï 2,26 ʤʠʥ ʠ 3,24 ʤʠʥ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ [54]. 

ɼʣʷ ʦʜʥʦʚʨʝʤʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʦʬʣʦʢʩʘʮʠʥʘ ʠ ʤʘʣʦʥʦʚʦʛʦ 

ʜʠʘʣʴʜʝʛʠʜʘ ʚ ʢʨʦʚʠ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ online ʤʠʢʨʦʜʠʘʣʠʟ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʛʦ 

ʙʳʣʠ ʦʪʜʝʣʝʥʳ ʚʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʳʝ ʩʦʝʜʠʥʝʥʠʷ, ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʘʥʘʣʠʟʦʤ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ɺʕɾʍ ʩ ʬʣʫʦʨʠʤʝʪʨʠʯʝʩʢʠʤ ʜʝʪʝʢʪʠʨʦʚʘʥʠʝʤ [49]. 

ʄʝʪʦʜ ʊʉʍ Yu-Lin ʠ Chuan Dong ʠʩʧʦʣʴʟʦʚʘʣʠ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʦʬʣʦʢʩʘʮʠʥʘ ʚ ʢʦʤʙʠʥʘʮʠʠ ʩ ʮʠʧʨʦʬʣʦʢʩʘʮʠʥʦʤ ʠ ʩʧʘʨʬʣʦʢʩʘʮʠʥʦʤ. 

https://www.tandfonline.com/author/Shah%2C+Purvi
https://www.tandfonline.com/author/Gohel%2C+Mukesh
https://www.tandfonline.com/author/Thakkar%2C+Vaishali
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ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʦʧʪʠʤʘʣʴʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʜʦʜʝʮʠʣʩʫʣʴʬʘʪʘ ʥʘʪʨʠʷ ʢ 

ʵʪʠʣʝʥʜʠʘʤʠʥʪʝʪʨʘʫʢʩʫʩʥʦʡ ʢʠʩʣʦʪʝ ʩʦʩʪʘʚʣʷʝʪ 0,01:0,1. ʈʘʟʜʝʣʝʥʠʝ 

ʦʬʣʦʢʩʘʮʠʥʘ, ʮʠʧʨʦʬʣʦʢʩʘʮʠʥʘ ʠ ʩʧʘʨʬʣʦʢʩʘʮʠʥʘ ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ ʧʦʣʠʘʤʠʜʥʦʡ 

ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʦʡ ʧʣʘʩʪʠʥʢʝ, ʟʥʘʯʝʥʠʷ Rf ʨʘʚʥʳ 0,72, 0,55 ʠ 0,32 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʇʷʪʥʘ ʬʣʫʦʨʝʩʮʝʥʮʠʠ ʩʢʘʥʠʨʫʶʪʩʷ ʩʧʝʢʪʨʦʜʝʥʩʠʪʦʤʝʪʨʦʤ ʧʨʠ 

ʜʣʠʥʝ ʚʦʣʥʳ 282 ʥʤ [74]. 

ʀʟʚʝʩʪʝʥ ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʠʡ ʩʧʦʩʦʙ ʩʪʝʨʝʦʩʝʣʝʢʪʠʚʥʦʛʦ ʨʘʟʜʝʣʝʥʠʷ 

ʨʘʮʝʤʠʯʝʩʢʠʭ ʩʤʝʩʝʡ ʟʦʧʠʢʣʦʥʘ ʠ ʦʬʣʦʢʩʘʮʠʥʘ ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʠʭ ʵʥʘʥʪʠʦʤʝʨʦʚ: 

ʵʟʦʧʠʢʣʦʥʘ, (+)-(S)-ɿʦʧʠʢʣʦʥʘ ʠ ʣʝʚʦʬʣʦʢʩʘʮʠʥʘ, (-)-(S)-ʦʬʣʦʢʩʘʮʠʥʘ ʤʝʪʦʜʦʤ 

ʊʉʍ. ʇʦʜʚʠʞʥʦʡ ʬʘʟʦʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʫʩʧʝʰʥʦʝ ʨʘʟʜʝʣʝʥʠʝ ʧʨʝʧʘʨʘʪʦʚ, 

ʙʳʣʘ: ʵʪʘʥʦʣ ï ʘʮʝʪʦʥʠʪʨʠʣ ï ʫʢʩʫʩʥʘʷ ʢʠʩʣʦʪʘ ʣʝʜʷʥʘʷ ï ʜʠʵʪʠʣʘʤʠʥ ï ʚʦʜʘ 

ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʘʷ, ʩʦʜʝʨʞʘʱʘʷ 0,5% ʛʠʜʨʦʢʩʠʧʨʦʧʠʣ-ʙʝʪʘ-ʮʠʢʣʦʜʝʢʩʪʨʠʥ ʚ 

ʢʘʯʝʩʪʚʝ ʭʠʨʘʣʴʥʦʡ ʜʦʙʘʚʢʠ ʧʦʜʚʠʞʥʦʡ ʬʘʟʳ (4:2:3:1:1) ʧʨʠ ʨʅ 4 ʜʣʷ ʟʦʧʠʢʣʦʥʘ ʠ 

ʵʪʘʥʦʣ ï ʘʮʝʪʦʥʠʪʨʠʣ ï ʫʢʩʫʩʥʘʷ ʢʠʩʣʦʪʘ ʣʝʜʷʥʘʷ ï ʜʠʵʪʠʣʘʤʠʥ ï ʚʦʜʘ 

ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʘʷ, ʩʦʜʝʨʞʘʱʘʷ 0,3% ʛʠʜʨʦʢʩʠʧʨʦʧʠʣ-ʙʝʪʘ-ʮʠʢʣʦʜʝʢʩʪʨʠʥ 

(4:4:3:2:1 ʧʦ ʦʙʲʝʤʫ) ʧʨʠ ʨʅ 4,5 ʜʣʷ ʦʬʣʦʢʩʘʮʠʥʘ. ʇʷʪʥʘ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʧʦʜ 

ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʡ ʣʘʤʧʦʡ ʧʨʠ 254 ʥʤ, ʧʦʩʣʝ ʯʝʛʦ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ 

ʜʝʥʩʠʪʦʤʝʪʨʠʯʝʩʢʠʝ ʠʟʤʝʨʝʥʠʷ ʧʨʠ 304 ʠ 330 ʥʤ ʜʣʷ (+)-(S)-ʟʦʧʠʢʣʦʥʘ ʠ (-)-(S)-

ʦʬʣʦʢʩʘʮʠʥʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ [144].  

1.2. ʆʙʱʘ̫ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʠ ʤʝʪʦʜʳ ʘʥʘʣʠʟʘ ʣʠʥʝʟʦʣʠʜʘ 

ʃʠʥʝʟʦʣʠʜ ï ʵʪʦ ʧʝʨʚʳʡ ʧʨʝʜʩʪʘʚʠʪʝʣʴ ʥʦʚʦʛʦ ʢʣʘʩʩʘ ʘʥʪʠʙʠʦʪʠʢʦʚ 

ʦʢʩʘʟʦʣʠʜʠʥʦʥʦʚ [92], ʧʨʠʤʝʥʷʝʤʳʡ ʚ ʤʝʜʠʮʠʥʩʢʦʡ ʧʨʘʢʪʠʢʝ ʜʣʷ ʣʝʯʝʥʠʷ 

ʠʥʬʝʢʮʠʦʥʥʦ-ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ. 

ɺ ʩʚʦʝʡ ʩʪʨʫʢʪʫʨʝ ʣʠʥʝʟʦʣʠʜ ʩʦʜʝʨʞʠʪ ʢʣʘʩʩ-ʩʧʝʮʠʬʠʯʝʩʢʫʶ ʭʠʤʠʯʝʩʢʫʶ 

ʛʨʫʧʧʫ ï 3-(3-ʬʪʦʨʬʝʥʠʣ)-ʦʢʩʘʟʦʣʠʜʠʥʦʥʦʚʦʝ ʢʦʣʴʮʦ (ʢʦʣʴʮʦ A), ʥʘʣʠʯʠʝ 

ʢʦʪʦʨʦʛʦ ʦʧʨʝʜʝʣʷʝʪ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʧʨʝʧʘʨʘʪʘ ʢ ʢʣʘʩʩʫ ʦʢʩʘʟʦʣʠʜʠʥʦʥʦʚ. ʊʘʢʞʝ 

ʣʠʥʝʟʦʣʠʜ ʠʤʝʶʪ ʙʦʢʦʚʫʶ ʮʝʧʴ ʫ C-5 ʢʦʣʴʮʘ A ï ʘʮʝʪʘʤʠʜʥʫʶ ʛʨʫʧʧʫ, ʯʪʦ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʘʢʪʠʚʥʦʩʪʴ ʚ ʦʪʥʦʰʝʥʠʠ ʛʨʘʤʤ (+) ʙʘʢʪʝʨʠʡ [2]. 
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ʃʠʥʝʟʦʣʠʜ ʦʙʣʘʜʘʝʪ ʭʦʨʦʰʠʤ ʬʘʨʤʘʢʠʥʝʪʠʯʝʩʢʠʤ ʧʨʦʬʠʣʝʤ [45; 67; 95; 

102]. ɺ ʢʨʦʚʠ ʥʘʭʦʜʠʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʥʝʠʟʤʝʥʝʥʥʦʤ ʚʠʜʝ (90%). 

ʄʝʪʘʙʦʣʠʯʝʩʢʦʝ ʦʢʠʩʣʝʥʠʝ ʣʠʥʝʟʦʣʠʜʘ ʧʨʠʚʦʜʠʪ ʢ ʦʙʨʘʟʦʚʘʥʠʶ 2 ʥʝʘʢʪʠʚʥʳʭ 

ʤʝʪʘʙʦʣʠʪʦʚ: ʛʠʜʨʦʢʩʠʵʪʠʣʛʣʠʮʠʥʘ (ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʤʝʪʘʙʦʣʠʪʦʤ ʯʝʣʦʚʝʢʘ ʠ 

ʦʙʨʘʟʫʝʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʥʝʬʝʨʤʝʥʪʘʪʠʚʥʦʛʦ ʧʨʦʮʝʩʩʘ) ʠ ʘʤʠʥʦʵʪʦʢʩʠʫʢʩʫʩʥʦʡ 

ʢʠʩʣʦʪʳ (ʦʙʨʘʟʫʝʪʩʷ ʚ ʤʝʥʴʰʠʭ ʢʦʣʠʯʝʩʪʚʘʭ) [3]. ʆʧʠʩʘʥʳ ʪʘʢʞʝ ʜʨʫʛʠʝ çʤʘʣʳʝè 

ʤʝʪʘʙʦʣʠʪʳ. ʃʠʥʝʟʦʣʠʜ ʚʳʚʦʜʠʪʩʷ ʧʦʯʢʘʤʠ ʚ ʚʠʜʝ ʛʠʜʨʦʢʩʠʵʪʠʣʛʣʠʮʠʥʘ (40%), 

ʥʝʠʟʤʝʥʝʥʥʦʛʦ ʧʨʝʧʘʨʘʪʘ (30-35%) ʠ ʘʤʠʥʦʵʪʦʢʩʠʫʢʩʫʩʥʦʡ ʢʠʩʣʦʪʳ (10%). ʏʝʨʝʟ 

ʢʠʰʝʯʥʠʢ ʚʳʜʝʣʷʝʪʩʷ ʚ ʚʠʜʝ ʛʠʜʨʦʢʩʠʵʪʠʣʛʣʠʮʠʥʘ (6%) ʠ ʘʤʠʥʦʵʪʦʢʩʠʫʢʩʫʩʥʦʡ 

ʢʠʩʣʦʪʳ (3%). 

ɼʣʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʣʠʥʝʟʦʣʠʜʘ ʚ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʘʭ 

ʚʩʪʨʝʯʘʶʪʩʷ ʪʘʢʠʝ ʤʝʪʦʜʳ ʢʘʢ ɺʕʊʉʍ [139], ɺʕɾʍ ʩ ʬʣʫʦʨʠʤʝʪʨʠʯʝʩʢʠʤ 

ʜʝʪʝʢʪʠʨʦʚʘʥʠʝʤ [123], ɺʕɾʍ ʩ ʋʌ-ʜʝʪʝʢʪʠʨʦʚʘʥʠʝʤ [2; 31; 43; 51; 58; 59; 95; 

99], ʭʠʨʘʣʴʥʘʷ ɺʕɾʍ [35], ʞʠʜʢʦʩʪʥʘʷ ʭʨʦʤʘʪʦʛʨʘʬʠʷ ʩ ʤʘʩʩ-ʩʧʝʢʪʨʦʤʝʪʨʠʝʡ 

[105], ʂʕ [85; 96] ʠ ʜʨʫʛʠʝ ʤʝʪʦʜʳ (ʪʘʙʣ. 2). 

ʂʦʣʠʯʝʩʪʚʝʥʥʳʡ ʘʥʘʣʠʟ ʣʠʥʝʟʦʣʠʜʘ ʦʙʳʯʥʦ ʧʨʦʚʦʜʠʪʩʷ ʤʝʪʦʜʦʤ ɺʕɾʍ ʠ 

ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʠ [51; 66; 93; 95; 99; 100]. ʀʟʚʝʩʪʥʦ ʪʘʢʞʝ ʦʧʨʝʜʝʣʝʥʠʝ 

ʣʠʥʝʟʦʣʠʜʘ ʤʝʪʦʜʦʤ ʂʕ. ʉʧʝʢʪʨ ʧʨʠʤʝʥʝʥʠʷ ʂʕ ʘʥʘʣʦʛʠʯʝʥ ɺʕɾʍ ʠ ʝʛʦ 

ʧʨʝʠʤʫʱʝʩʪʚʘ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʟʥʘʯʠʪʝʣʴʥʦ ʢʦʨʦʪʢʠʝ ʩʨʦʢʠ ʘʥʘʣʠʟʘ, 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʦʜʥʳʭ ʨʘʩʪʚʦʨʠʪʝʣʝʡ, ʚʳʩʦʢʦʝ ʨʘʟʨʝʰʝʥʠʝ ʠ ʩʧʝʮʠʬʠʯʥʦʩʪʴ [89]. 

ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʤʠ ʚʘʨʠʘʥʪʘʤʠ ʤʝʪʦʜʘ ʂʕ ʷʚʣʷʶʪʩʷ: ʢʘʧʠʣʣʷʨʥʳʡ 

ʟʦʥʥʳʡ ʵʣʝʢʪʨʦʬʦʨʝʟ (ʂɿʕ) ʠ ʤʠʮʝʣʣʷʨʥʘʷ ʵʣʝʢʪʨʦʢʠʥʝʪʠʯʝʩʢʘʷ ʭʨʦʤʘʪʦʛʨʘʬʠʷ 

(ʄʕʂʍ) [28]. 

ʊʘʙʣʠʮʘ 2 ï ʄʝʪʦʜʳ ʘʥʘʣʠʟʘ ʣʠʥʝʟʦʣʠʜʘ 

ʄʝʪʦʜ ʆʙʲʝʢʪ ʘʥʘʣʠʟʘ ʇʨʦʙʦʧʦʜʛʦʪʦʚʢʘ ʉʩʳʣʢʘ 

ʉʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʷ 
ʃʝʢʘʨʩʪʚʝʥʥʳʡ 

ʧʨʝʧʘʨʘʪ 
ï [66; 93; 100; 117] 

ʉʧʝʢʪʨʦʬʣʫʦʨʠʤʝʪʨʠʷ 
ʃʝʢʘʨʩʪʚʝʥʥʳʡ 

ʧʨʝʧʘʨʘʪ 
ï [133] 

ɺʦʣʴʪʘʤʧʝʨʦʤʝʪʨʠʷ 
ʃʝʢʘʨʩʪʚʝʥʥʳʡ 

ʧʨʝʧʘʨʘʪ 
ï [38] 

ʂʘʧʠʣʣʷʨʥʳʡ 

ʵʣʝʢʪʨʦʬʦʨʝʟ 

ʃʝʢʘʨʩʪʚʝʥʥʳʡ 

ʧʨʝʧʘʨʘʪ 
ï [96] 
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ʉʳʚʦʨʦʪʢʘ ʢʨʦʚʠ 
ɼʝʧʨʦʪʝʠʥʠʟʘʮʠʷ 

ʘʮʝʪʦʥʠʪʨʠʣʦʤ 
[85] 

ɺʕɾʍ: 

ʌʦʪʦʤʝʪʨʠʯʝʩʢʦʝ 

ʜʝʪʝʢʪʠʨʦʚʘʥʠʝ 

ʉʳʚʦʨʦʪʢʘ ʢʨʦʚʠ 
ʆʩʘʞʜʝʥʠʝ ʙʝʣʢʦʚ 

ʤʝʪʘʥʦʣʦʤ 
[51; 95] 

ʇʣʘʟʤʘ ʢʨʦʚʠ 
ʆʩʘʞʜʝʥʠʝ ʙʝʣʢʦʚ 

ʤʝʪʘʥʦʣʦʤ 
[99] 

ʃʝʢʘʨʩʪʚʝʥʥʳʡ 

ʧʨʝʧʘʨʘʪ 
ï [59] 

ʉʳʚʦʨʦʪʢʘ ʢʨʦʚʠ/ 

ʤʦʯʘ 
ï [31] 

ʉʳʚʦʨʦʪʢʘ ʢʨʦʚʠ/ 

ʤʦʯʘ 

ʆʩʘʞʜʝʥʠʝ 

ʩʳʚʦʨʦʪʦʯʥʳʭ 

ʙʝʣʢʦʚ ʧʝʨʭʣʦʨʥʦʡ 

ʢʠʩʣʦʪʦʡ 

[43] 

ɻʨʫʜʥʦʝ ʤʦʣʦʢʦ 
ʆʩʘʞʜʝʥʠʝ ʙʝʣʢʦʚ 

ʤʝʪʘʥʦʣʦʤ 
[58] 

ʌʣʫʦʨʠʤʝʪʨʠʯʝʩʢʦʝ 

ʜʝʪʝʢʪʠʨʦʚʘʥʠʝ 
ʇʣʘʟʤʘ ʢʨʦʚʠ 

ʆʩʘʞʜʝʥʠʝ ʙʝʣʢʦʚ 

ʘʮʝʪʦʥʠʪʨʠʣʦʤ 
[123] 

ɺʕʊʉʍ 
ʃʝʢʘʨʩʪʚʝʥʥʳʡ 

ʧʨʝʧʘʨʘʪ 
ï [139] 

ʊʉʍ 
ʃʝʢʘʨʩʪʚʝʥʥʳʡ 

ʧʨʝʧʘʨʘʪ 
ï [40] 

ɾʠʜʢʦʩʪʥʘʷ 

ʭʨʦʤʘʪʦʛʨʘʬʠʷ/ʄʉ-ʄʉ 
ʇʣʘʟʤʘ ʢʨʦʚʠ ʊʌʕ [105] 

 

ʄʕʂʍ ʙʳʣʘ ʠʩʧʦʣʴʟʦʚʘʥʘ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʦʧʨʝʜʝʣʠʪʴ ʣʠʥʝʟʦʣʠʜ ʚ ʦʙʨʘʟʮʘʭ 

ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ [85]. ɺ ʢʘʯʝʩʪʚʝ ʨʘʙʦʯʝʛʦ ʙʫʬʝʨʘ ʘʚʪʦʨʳ ʠʩʧʦʣʴʟʦʚʘʣʠ 25 ʤʄ 

ʙʦʨʘʪʥʳʡ ʙʫʬʝʨʥʳʡ ʨʘʩʪʚʦʨ (ʨʅ 10,0), ʩʦʜʝʨʞʘʱʠʡ 80 ʤʄ ʜʦʜʝʮʠʣʩʫʣʴʬʘʪʘ 

ʥʘʪʨʠʷ. ʆʥʠ ʩʨʘʚʥʠʣʠ ʂɿʕ ʠ ʄʕʂʍ ʠ ʧʨʠʰʣʠ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʄʕʂʍ ʧʦʟʚʦʣʷʝʪ 

ʦʪʜʝʣʠʪʴ ʣʠʥʝʟʦʣʠʜ ʩʦ ʚʨʝʤʝʥʝʤ ʫʜʝʨʞʠʚʘʥʠʷ 14 ʤʠʥ. ʋʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ 

ʤʝʪʦʜʘ ʙʳʣʦ ʦʧʫʙʣʠʢʦʚʘʥʦ ʪʝʤʠ ʞʝ ʘʚʪʦʨʘʤʠ ʚ 2004 ʛʦʜʫ [84], ʧʦʥʠʟʠʚ ʨʅ 

ʙʦʨʘʪʥʦʛʦ ʙʫʬʝʨʥʦʛʦ ʨʘʩʪʚʦʨʘ (ʨʅ 8,0) ʠ ʢʦʥʮʝʥʪʨʘʮʠʶ ʜʦʜʝʮʠʣʩʫʣʴʬʘʪʘ ʥʘʪʨʠʷ 

(50 ʤʄ). ɹʳʣʦ ʜʦʙʘʚʣʝʥʦ 7 ʄ ʤʦʯʝʚʠʥʳ ʚ ʢʘʯʝʩʪʚʝ ʜʦʙʘʚʢʠ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ 

ʨʘʩʪʚʦʨʝʥʠʷ ʣʠʥʝʟʦʣʠʜʘ ʚ ʨʘʙʦʯʝʤ ʙʫʬʝʨʝ. ʇʨʝʠʤʫʱʝʩʪʚʘ ʚʢʣʶʯʘʣʠ ʧʨʷʤʦʝ 

ʚʚʝʜʝʥʠʝ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ ʙʝʟ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ ʠ ʤʝʥʴʰʝʝ ʚʨʝʤʷ 

ʫʜʝʨʞʠʚʘʥʠʷ (5,5 ʤʠʥ).  

ʈʘʟʜʝʣʝʥʠʝ ʣʠʥʝʟʦʣʠʜʘ ʦʪ ʝʛʦ ʘʭʠʨʘʣʴʥʳʭ ʧʨʠʤʝʩʝʡ ʤʝʪʦʜʦʤ ʂʕ ʙʳʣʦ 

ʚʳʧʦʣʥʝʥʦ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʠʷ ʩ 
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ʧʦʩʣʝʜʫʶʱʠʤ ʋʌ-ʘʙʩʦʨʙʮʠʦʥʥʳʤ ʜʝʪʝʢʪʠʨʦʚʘʥʠʝʤ ʧʨʠ 254 ʥʤ. ʅʘʠʣʫʯʰʠʝ 

ʨʝʟʫʣʴʪʘʪʳ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 125 ʤʄ ʊʨʠʩ-ʙʫʬʝʨʘ ʧʨʠ ʨʅ 2,0 ʩ 

ʜʦʙʘʚʣʝʥʠʝʤ ʤʝʪʘʥʦʣʘ 20% ʚ ʢʘʯʝʩʪʚʝ ʬʦʥʦʚʦʛʦ ʵʣʝʢʪʨʦʣʠʪʘ ʠ ʜʦʜʝʮʠʣʩʫʣʴʬʘʪʘ 

ʥʘʪʨʠʷ. ʈʘʟʜʝʣʝʥʠʝ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʧʨʠ ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʧʦʣʷʨʥʦʩʪʠ [96]. 

ɺ ʨʘʙʦʪʝ Daniele Merli, Luca Pretali, Elisa Fasani, Angelo Albini , Antonella 

Profumo ʙʳʣ ʧʨʝʜʣʦʞʝʥ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʡ ʠʤʧʫʣʴʩʥʳʡ 

ʚʦʣʴʪʘʤʧʝʨʦʤʝʪʨʠʯʝʩʢʠʡ ʤʝʪʦʜ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʦʢʠʩʣʝʥʠʠ ʣʠʥʝʟʦʣʠʜʘ ʥʘ 

ʩʪʝʢʣʦʫʛʣʝʨʦʜʥʦʤ ʵʣʝʢʪʨʦʜʝ. ʕʣʝʢʪʨʦʭʠʤʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʙʳʣ ʠʟʫʯʝʥ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʠ ʧʦʜʪʚʝʨʞʜʝʥ ɺʕɾʍ-

ʄʉ/ʄʉ [38]. 

ɺ ʨʘʙʦʪʝ Cios A., KuŜ K., Szymura-Oleksiak J. ʨʘʟʨʘʙʦʪʘʥ ʤʝʪʦʜ ɺʕɾʍ ʩ ʋʌ- 

ʠ ʜʠʦʜʥʦ-ʤʘʪʨʠʯʥʦʡ ʜʝʪʝʢʮʠʝʡ ʜʣʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʣʠʥʝʟʦʣʠʜʘ ʚ 

ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ. ʍʨʦʤʘʪʦʛʨʘʬʠʨʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʠ ʚ ʦʙʨʘʱʝʥʥʦ-ʬʘʟʦʚʦʤ 

ʚʘʨʠʘʥʪʝ ʥʘ ʢʦʣʦʥʢʝ RP-18 ʩ ʧʦʜʚʠʞʥʦʡ ʬʘʟʦʡ, ʩʦʩʪʦʷʱʝʡ ʠʟ 50 ʤʄ ʬʦʩʬʘʪʥʦʛʦ 

ʙʫʬʝʨʥʦʛʦ ʨʘʩʪʚʦʨʘ ʠ ʘʮʝʪʦʥʠʪʨʠʣʘ (74:26), ʩʢʦʨʨʝʢʪʠʨʦʚʘʥʥʦʛʦ ʜʦ ʨʅ 3,5 

ʦʨʪʦʬʦʩʬʦʨʥʦʡ ʢʠʩʣʦʪʦʡ. ʆʙʨʘʟʮʳ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ ʜʝʧʨʦʪʝʠʥʠʟʠʨʦʚʘʣʠ 

ʤʝʪʘʥʦʣʦʤ, ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʣʠ, ʘ ʟʘʪʝʤ ʩʫʧʝʨʥʘʪʘʥʪ ʘʥʘʣʠʟʠʨʦʚʘʣʠ ʩ ʧʦʤʦʱʴʶ 

ʤʝʪʦʜʘ ɺʕɾʍ [51].  

ɼʣʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʣʠʥʝʟʦʣʠʜʘ ʚ ʪʘʙʣʝʪʠʨʦʚʘʥʥʳʭ ʠ 

ʠʥʲʝʢʮʠʦʥʥʳʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʬʦʨʤʘʭ ʘʚʪʦʨʘʤʠ Patel S.A., Patel P.U., Patel N.J., 

Patel M.M., Bangoriya U.V. ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʠ ʘʧʨʦʙʠʨʦʚʘʥʳ ʤʝʪʦʜʳ 

ʞʠʜʢʦʩʪʥʦʡ ʭʨʦʤʘʪʦʛʨʘʬʠʠ ʠ ʋʌ-ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʝʩʢʠʡ. ɸʥʘʣʠʟ ʤʝʪʦʜʦʤ 

ʞʠʜʢʦʩʪʥʦʡ ʭʨʦʤʘʪʦʛʨʘʬʠʠ ʚ ʚʘʨʠʘʥʪʝ ʠʟʦʢʨʘʪʠʯʝʩʢʦʛʦ ʵʣʶʠʨʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ 

ʥʘ ʢʦʣʦʥʢʝ RP-18 ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʦʜʚʠʞʥʦʡ ʬʘʟʳ, ʩʦʩʪʦʷʱʝʡ ʠʟ ʤʝʪʘʥʦʣ ï 

ʚʦʜʘ ʦʯʠʱʝʥʥʘʷ ï ʘʮʝʪʦʥʠʪʨʠʣ (40:40:20), ʩʢʦʨʦʩʪʴ ʧʦʪʦʢʘ ʧʦʜʚʠʞʥʦʡ ʬʘʟʳ ï 1,0 

ʤʣ/ʤʠʥ. ʋʌ-ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʝʩʢʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʧʨʦʚʦʜʠʣʠ ʧʨʠ ʜʣʠʥʝ ʚʦʣʥʳ 

251 ʥʤ [59].  

Rink R. Mali, Dr. A.P. Gorle ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʘʥʘʣʠʟʘ ʣʠʥʝʟʦʣʠʜʘ ʚ 

ʩʫʙʩʪʘʥʮʠʠ ʠ ʪʘʙʣʝʪʢʘʭ ʛʦʪʦʚʠʣʠ ʩʪʘʥʜʘʨʪʥʳʡ ʨʘʩʪʚʦʨ ʨʘʩʪʚʦʨʝʥʠʝʤ 10 ʤʛ 

ʣʠʥʝʟʦʣʠʜʘ ʚ 100 ʤʣ ʬʦʩʬʘʪʥʦʛʦ ʙʫʬʝʨʥʦʛʦ ʨʘʩʪʚʦʨʘ ʨʅ 7,4 ʜʦ ʢʦʥʮʝʥʪʨʘʮʠʠ 100 
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ʤʢʛ/ʤʣ. ɿʘʪʝʤ ʤʝʪʦʜʦʤ ʨʘʟʚʝʜʝʥʠʷ ʛʦʪʦʚʠʣʠ ʨʘʩʪʚʦʨ ʩ ʢʦʥʮʝʥʪʨʘʮʠʝʡ 10 ʤʢʛ/ʤʣ ʠ 

ʩʢʘʥʠʨʦʚʘʣʠ ʚ ʋʌ-ʜʠʘʧʘʟʦʥʝ 200-400 ʥʤ. ʄʘʢʩʠʤʫʤ ʧʦʛʣʦʱʝʥʠʷ ʥʘʙʣʶʜʘʣʩʷ ʧʨʠ 

251 ʥʤ [93].  

ʀʩʩʣʝʜʦʚʘʥʠʝ ʘʚʪʦʨʦʚ Naik A.D., Pai S.P.N. ʦʧʠʩʳʚʘʝʪ 

ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʝʩʢʠʡ ʤʝʪʦʜ ʦʧʨʝʜʝʣʝʥʠʷ ʣʠʥʝʟʦʣʠʜʘ ʚ ʩʫʙʩʪʘʥʮʠʠ ʠ 

ʪʘʙʣʝʪʢʘʭ. ʄʝʪʦʜ ʦʩʥʦʚʘʥ ʥʘ ʦʢʠʩʣʝʥʠʠ ʣʠʥʝʟʦʣʠʜʘ ʞʝʣʝʟʘ ʮʠʪʨʘʪʦʤ ʚ 

ʧʨʠʩʫʪʩʪʚʠʠ 1,10-ʬʝʥʘʥʪʨʦʣʠʥʘ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʢʦʤʧʣʝʢʩʘ ʢʨʘʩʥʦʚʘʪʦ-

ʦʨʘʥʞʝʚʘʪʦʛʦ ʮʚʝʪʘ. ʀʟʤʝʨʝʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʧʨʠ 510 ʥʤ [100].  

K.V.V. Satyanarayana ʠ P. Nageswara Rao ʦʧʠʩʘʣʠ ʪʨʠ 

ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʝʩʢʠʭ ʤʝʪʦʜʘ, ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʣʠʥʝʟʦʣʠʜʘ ʚ 

ʩʫʙʩʪʘʥʮʠʠ ʠ ʪʘʙʣʝʪʢʘʭ. ʕʪʠ ʤʝʪʦʜʳ ʦʩʥʦʚʘʥʳ ʥʘ ʦʢʠʩʣʝʥʠʠ ʣʠʥʝʟʦʣʠʜʘ ʞʝʣʝʟʘ 

ʭʣʦʨʠʜʦʤ ʚ ʧʨʠʩʫʪʩʪʚʠʠ 1,10-ʬʝʥʘʥʪʨʦʣʠʥʘ (ʤʝʪʦʜ ɸ) 2,2'-ʙʠʧʠʨʠʜʠʣʘ (ʤʝʪʦʜ ɹ), 

ʠʣʠ ʢʘʣʠʷ ʬʝʨʨʠʮʠʘʥʠʜʘ (ʤʝʪʦʜ ʉ) ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʮʚʝʪʥʳʭ ʢʦʤʧʣʝʢʩʦʚ. 

ʆʧʪʠʯʝʩʢʫʶ ʧʣʦʪʥʦʩʪʴ ʨʘʩʪʚʦʨʦʚ ʠʟʤʝʨʷʣʠ ʧʨʠ 510, 522 ʠ 758 ʥʤ ʜʣʷ A, B ʠ C 

ʤʝʪʦʜʦʚ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ [117]. 

ɼʣʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʣʠʥʝʟʦʣʠʜʘ ʚ ʩʫʙʩʪʘʥʮʠʠ ʠ 

ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʘʭ ʋʌ-ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ ʚ ʢʘʯʝʩʪʚʝ 

ʨʘʩʪʚʦʨʠʪʝʣʷ ʠʩʧʦʣʴʟʦʚʘʣʩʷ  ʤʝʪʘʥʦʣ 20%, ʘʥʘʣʠʪʠʯʝʩʢʘʷ ʜʣʠʥʘ ʚʦʣʥʳ ï 251 ʥʤ 

[66].  

Bebawy L.I. ʧʨʝʜʩʪʘʚʠʣ ʩʧʦʩʦʙ ʦʧʨʝʜʝʣʝʥʠʷ ʣʠʥʝʟʦʣʠʜʘ ʚ ʩʫʙʩʪʘʥʮʠʠ ʠ 

ʪʘʙʣʝʪʢʘʭ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʝʛʦ ʧʨʦʜʫʢʪʦʚ ʱʝʣʦʯʥʦʡ ʜʝʩʪʨʫʢʮʠʠ. ʄʝʪʦʜ ʦʩʥʦʚʘʥ ʥʘ 

ʨʘʟʜʝʣʝʥʠʠ ʣʠʥʝʟʦʣʠʜʘ ʦʪ ʝʛʦ ʧʨʦʜʫʢʪʦʚ ʱʝʣʦʯʥʦʡ ʜʝʩʪʨʫʢʮʠʠ ʤʝʪʦʜʦʤ ʊʉʍ ʩ 

ʧʦʩʣʝʜʫʶʱʠʤ ʜʝʥʩʠʪʦʤʝʪʨʠʯʝʩʢʠʤ ʠʟʤʝʨʝʥʠʝʤ ʧʷʪʝʥ ʧʨʠ 244 ʥʤ. ʈʘʟʜʝʣʝʥʠʝ 

ʧʨʦʚʦʜʠʣʠ ʥʘ ʩʠʣʠʢʘʛʝʣʝ 60 F (254), ʠʩʧʦʣʴʟʫʷ ʠʟʦʙʫʪʘʥʦʣ ï ʘʤʤʠʘʢ (9:1) ʚ 

ʢʘʯʝʩʪʚʝ ʧʦʜʚʠʞʥʦʡ ʬʘʟʳ [40].  

ʆʧʠʩʘʥ ɺʕɾʍ-ʘʥʘʣʠʟ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʣʠʥʝʟʦʣʠʜʘ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʠ 

ʤʦʯʝ. ɺʕɾʍ-ʠʥʪʝʛʨʠʨʦʚʘʥʥʘʷ ʧʨʦʙʦʧʦʜʛʦʪʦʚʢʘ ʧʦʟʚʦʣʷʝʪ ʥʘʧʨʷʤʫʶ ʚʚʦʜʠʪʴ 

ʦʙʨʘʟʮʳ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ ʠ ʤʦʯʠ ʙʝʟ ʢʘʢʦʡ-ʣʠʙʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ. 

ʃʠʥʝʡʥʳʡ ʤʝʪʦʜ ʵʢʩʪʨʘʢʮʠʠ ʨʝʘʣʠʟʫʝʪʩʷ ʧʫʪʝʤ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʧʝʨʝʢʣʶʯʝʥʠʷ 

ʠʟ ʵʢʩʪʨʘʢʮʠʦʥʥʦʡ ʢʦʣʦʥʥʳ ʚ ʘʥʘʣʠʪʠʯʝʩʢʫʶ ʢʦʣʦʥʢʫ. ʇʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʤʘʪʨʠʮʘ 
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ʧʨʦʡʜʝʪ ʵʢʩʪʨʘʢʮʠʦʥʥʫʶ ʢʦʣʦʥʥʫ, ʦʩʪʘʚʰʠʡʩʷ ʘʥʘʣʠʪ ʙʫʜʝʪ ʢʦʣʠʯʝʩʪʚʝʥʥʦ 

ʧʝʨʝʥʝʩʝʥ ʚ ʘʥʘʣʠʪʠʯʝʩʢʫʶ ʢʦʣʦʥʢʫ, ʛʜʝ ʙʫʜʝʪ ʧʨʦʚʝʜʝʥʦ ʨʘʟʜʝʣʝʥʠʝ ʤʝʪʦʜʦʤ 

ɺʕɾʍ ʚ ʨʝʞʠʤʝ ʠʟʦʢʨʘʪʠʯʝʩʢʦʛʦ ʵʣʶʠʨʦʚʘʥʠʷ. ʃʠʥʝʟʦʣʠʜ ʜʝʪʝʢʪʠʨʫʝʪʩʷ ʧʦ 

ʤʘʢʩʠʤʫʤʫ ʧʦʛʣʦʱʝʥʠʷ ʧʨʠ 260 ʥʤ. ʆʧʠʩʘʥʥʳʡ ʧʨʦʮʝʩʩ ʧʦʟʚʦʣʷʝʪ ʦʯʠʩʪʠʪʴ 

ʦʙʨʘʟʝʮ ʠ ʦʧʨʝʜʝʣʠʪʴ ʘʥʪʠʙʠʦʪʠʢ ʚ ʪʝʯʝʥʠʝ 20 ʤʠʥ [31]. 

Borner K., Borner E., Lode H. ʦʧʠʩʘʣʠ ʤʝʪʦʜ ɺʕɾʍ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʣʠʥʝʟʦʣʠʜʘ ʚ ʙʠʦʞʠʜʢʦʩʪʷʭ ʯʝʣʦʚʝʢʘ. ʇʦʩʣʝ ʦʩʘʞʜʝʥʠʷ ʩʳʚʦʨʦʪʦʯʥʳʭ ʙʝʣʢʦʚ 

ʧʝʨʭʣʦʨʥʦʡ ʢʠʩʣʦʪʦʡ, ʩʚʦʙʦʜʥʳʡ ʦʪ ʙʝʣʢʘ ʩʫʧʝʨʥʘʪʘʥʪ ʦʪʜʝʣʷʣʠ ʤʝʪʦʜʦʤ 

ʦʙʨʘʱʝʥʥʦ-ʬʘʟʦʚʦʡ ʭʨʦʤʘʪʦʛʨʘʬʠʠ ʚ ʨʝʞʠʤʝ ʠʟʦʢʨʘʪʠʯʝʩʢʦʛʦ ʵʣʶʠʨʦʚʘʥʠʷ ʥʘ 

ʢʦʣʦʥʢʝ Nucleosil-100 5C18 ʧʨʠ 250 ʥʤ. ʇʦʜʚʠʞʥʘʷ ʬʘʟʘ ʩʦʩʪʦʷʣʘ ʠʟ ʩʤʝʩʠ 

ʘʮʝʪʦʥʠʪʨʠʣ ï ʥʘʪʨʠʡ-ʘʮʝʪʘʪʥʳʡ ʙʫʬʝʨʥʳʡ ʨʘʩʪʚʦʨ ï ʚʦʜʘ ʦʯʠʱʝʥʥʘʷ 

(180:100:720), ʜʦʚʝʜʝʥʥʦʡ ʜʦ ʨʅ 3,7. ʄʦʯʫ ʨʘʟʙʘʚʣʷʣʠ ʚʦʜʥʳʤ ʙʫʬʝʨʥʳʤ 

ʨʘʩʪʚʦʨʦʤ [43].  

ʀʟʚʝʩʪʝʥ ʤʝʪʦʜ ɺʕɾʍ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʣʠʥʝʟʦʣʠʜʘ ʚ ʛʨʫʜʥʦʤ ʤʦʣʦʢʝ 

ʧʦʩʣʝ ʦʩʘʞʜʝʥʠʷ ʙʝʣʢʘ ʤʝʪʘʥʦʣʦʤ. ʍʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʦʝ ʨʘʟʜʝʣʝʥʠʝ ʧʨʦʚʦʜʠʣʠ ʥʘ 

ʢʦʣʦʥʢʝ ʉ18 (250Ĭ4,6 ʤʤ ʩ ʨʘʟʤʝʨʦʤ ʯʘʩʪʠʮ 5 ʤʢʤ) ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʦʜʚʠʞʥʦʡ 

ʬʘʟʳ ʘʮʝʪʦʥʠʪʨʠʣ ï 10 ʤʄ ʫʢʩʫʩʥʦʡ ʢʠʩʣʦʪʳ ʨʘʩʪʚʦʨ (25:75) ʧʨʠ ʩʢʦʨʦʩʪʠ ʧʦʪʦʢʘ 

1 ʤʣ/ʤʠʥ ʠ ʜʣʠʥʝ ʚʦʣʥʳ 250 ʥʤ [58]. 

Mohammed S.A., Eissa M.S., Ahmed H.M. ʜʣʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ 

ʣʠʥʝʟʦʣʠʜʘ ʚ ʧʣʘʟʤʝ ʢʨʦʚʠ ʠʩʧʦʣʴʟʦʚʘʣʠ ʚ ʢʘʯʝʩʪʚʝ ʚʥʫʪʨʝʥʥʝʛʦ ʩʪʘʥʜʘʨʪʘ 

ʛʚʘʡʬʝʥʝʟʠʥ. ɸʥʘʣʠʪ ʠ ʚʥʫʪʨʝʥʥʠʡ ʩʪʘʥʜʘʨʪ ʙʳʣʠ ʠʟʚʣʝʯʝʥʳ ʠʟ ʧʣʘʟʤʳ ʤʝʪʦʜʦʤ 

ʵʢʩʪʨʘʢʮʠʠ ʙʝʣʢʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʘʥʦʣʘ ʚ ʢʘʯʝʩʪʚʝ ʦʩʘʞʜʘʶʱʝʛʦ 

ʨʘʩʪʚʦʨʠʪʝʣʷ. ʇʨʝʜʚʘʨʠʪʝʣʴʥʦ ʦʙʨʘʙʦʪʘʥʥʳʝ ʦʙʨʘʟʮʳ ʚʚʦʜʠʣʠ ʚ ʧʦʜʚʠʞʥʫʶ 

ʬʘʟʫ, ʩʦʩʪʦʷʱʫʶ ʠʟ ʩʤʝʩʠ ʘʮʝʪʦʥʠʪʨʠʣ ï ʚʦʜʘ ʦʯʠʱʝʥʥʘʷ ï ʤʝʪʘʥʦʣ (20:70:10) ʚ 

ʠʟʦʢʨʘʪʠʯʝʩʢʦʤ ʨʝʞʠʤʝ ʵʣʶʠʨʦʚʘʥʠʷ ʩʦ ʩʢʦʨʦʩʪʴʶ ʧʦʪʦʢʘ 1,5 ʤʣ/ʤʠʥ ʩ ʋʌ-

ʜʝʪʝʢʮʠʝʡ ʧʨʠ 251 ʥʤ. ʈʘʟʜʝʣʝʥʠʝ ʙʳʣʦ ʚʳʧʦʣʥʝʥʦ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ Aglient 

ODSC 18 [99].  

Belal F., El-Din M.K., Eid M.I., El-Gamal R.M. ʨʘʟʨʘʙʦʪʘʣʠ 

ʩʧʝʢʪʨʦʬʣʫʦʨʠʤʝʪʨʠʯʝʩʢʠʡ ʤʝʪʦʜ ʦʧʨʝʜʝʣʝʥʠʷ ʪʝʨʙʠʥʘʬʠʥʘ ʛʠʜʨʦʭʣʦʨʠʜʘ ʠ 

ʣʠʥʝʟʦʣʠʜʘ ʚ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʘʭ. ʇʨʝʜʣʘʛʘʝʤʳʡ ʩʧʦʩʦʙ ʦʩʥʦʚʘʥ ʥʘ 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Borner%20K%5BAuthor%5D&cauthor=true&cauthor_uid=11673038
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ʠʟʤʝʨʝʥʠʠ ʬʣʫʦʨʝʩʮʝʥʮʠʠ ʠʩʩʣʝʜʫʝʤʳʭ ʧʨʝʧʘʨʘʪʦʚ ʚ ʚʦʜʥʦʤ ʨʘʩʪʚʦʨʝ ʧʨʠ ʜʣʠʥʝ 

ʚʦʣʥʳ 336 ʥʤ ʧʦʩʣʝ ʚʦʟʙʫʞʜʝʥʠʷ ʧʨʠ 275 ʥʤ ʜʣʷ ʪʝʨʙʠʥʘʬʠʥʘ ʠ 375 ʥʤ ʧʦʩʣʝ 

ʚʦʟʙʫʞʜʝʥʠʷ ʧʨʠ 254 ʥʤ ʜʣʷ ʣʠʥʝʟʦʣʠʜʘ [133]. 

ʄʝʪʦʜ ɺʕʊʉʍ ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʣʠʥʝʟʦʣʠʜʘ ʢʘʢ ʚ 

ʩʫʙʩʪʘʥʮʠʠ, ʪʘʢ ʠ ʚ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʬʦʨʤʘʭ. ɺ ʵʪʦʤ ʤʝʪʦʜʝ ʚ ʢʘʯʝʩʪʚʝ 

ʩʪʘʮʠʦʥʘʨʥʦʡ ʬʘʟʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ʘʣʶʤʠʥʠʝʚʳʝ ʧʣʘʩʪʠʥʢʠ, ʧʦʢʨʳʪʳʝ 

ʩʠʣʠʢʘʛʝʣʝʤ 60F-254. ʉʠʩʪʝʤʘ ʨʘʩʪʚʦʨʠʪʝʣʝʡ ʩʦʩʪʦʷʣʘ ʠʟ ʪʦʣʫʦʣ ï ʘʮʝʪʦʥ (5:5). Rf 

ʣʠʥʝʟʦʣʠʜʘ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʜʘʥʥʦʡ ʩʠʩʪʝʤʳ ʨʘʚʥʷʣʩʷ 0,29+/ï0,01. ʃʠʥʝʟʦʣʠʜ 

ʧʦʜʚʝʨʛʘʣʠ ʢʠʩʣʦʪʥʦʤʫ, ʱʝʣʦʯʥʦʤʫ ʛʠʜʨʦʣʠʟʫ, ʦʢʠʩʣʝʥʠʶ ʠ ʬʦʪʦʜʝʛʨʘʜʘʮʠʠ. 

ʈʘʟʨʫʰʝʥʥʳʝ ʧʨʦʜʫʢʪʳ ʪʘʢʞʝ ʙʳʣʠ ʭʦʨʦʰʦ ʦʪʜʝʣʝʥʳ ʦʪ ʯʠʩʪʦʛʦ ʧʨʝʧʘʨʘʪʘ. 

ɼʝʥʩʠʪʦʤʝʪʨʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʣʠʥʝʟʦʣʠʜʘ ʧʨʦʚʦʜʠʣʠ ʚ ʨʝʞʠʤʝ ʧʦʛʣʦʱʝʥʠʷ ʧʨʠ 254 

ʥʤ [139].  

Phillips O.A., Abdel-Hamid M.E. ʠ al-Hassawi N.A. ʨʘʟʨʘʙʦʪʘʣʠ ʤʝʪʦʜ 

ʞʠʜʢʦʩʪʥʦʡ ʭʨʦʤʘʪʦʛʨʘʬʠʠ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʩ ʤʘʩʩ-ʩʧʝʢʪʨʦʤʝʪʨʠʝʡ ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʣʠʥʝʟʦʣʠʜʘ ʚ ʧʣʘʟʤʝ ʢʨʦʚʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʘ ʤʦʥʠʪʦʨʠʥʛʘ 

ʚʳʙʨʘʥʥʳʭ ʨʝʘʢʮʠʡ. ʃʠʥʝʟʦʣʠʜ ʠ ʚʥʫʪʨʝʥʥʠʡ ʩʪʘʥʜʘʨʪ ʙʳʣʠ ʠʟʚʣʝʯʝʥʳ ʠʟ 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʦʙʨʘʟʮʦʚ ʤʝʪʦʜʦʤ ʊʌʕ ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʥʘ ʢʦʣʦʥʢʝ CLC-CN 

C18 ʩ ʧʦʜʚʠʞʥʦʡ ʬʘʟʦʡ ʘʮʝʪʦʥʠʪʨʠʣ ï 20 ʤʄ ʘʤʤʦʥʠʷ ʘʮʝʪʘʪʘ ʨʘʩʪʚʦʨ (4:1) ʚ 

ʦʙʨʘʱʝʥʥʦ-ʬʘʟʦʚʦʤ ʚʘʨʠʘʥʪʝ. ɼʝʪʝʢʪʠʨʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʠ ʩ ʧʦʤʦʱʴʶ ʤʘʩʩ-

ʩʧʝʢʪʨʦʤʝʪʨʘ LCQ (Finnigan), ʦʩʥʘʱʝʥʥʦʛʦ ʩʠʩʪʝʤʦʡ ʭʠʤʠʯʝʩʢʦʡ ʠʦʥʠʟʘʮʠʠ ʧʨʠ 

ʘʪʤʦʩʬʝʨʥʦʤ ʜʘʚʣʝʥʠʠ ʠ ʟʘʧʨʦʛʨʘʤʤʠʨʦʚʘʥʥʦʛʦ ʚ ʨʝʞʠʤʝ ʧʦʣʦʞʠʪʝʣʴʥʦʡ 

Mʉ/Mʉ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʬʨʘʛʤʝʥʪʦʚ ʠʦʥʦʚ ʣʠʥʝʟʦʣʠʜʘ ʠ ʚʥʫʪʨʝʥʥʝʛʦ ʩʪʘʥʜʘʨʪʘ 

ʧʨʠ m/z 296,2 ʠ 223,2 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ ʘʥʘʣʠʟʘ ʩʦʩʪʘʚʠʣʦ ʤʝʥʝʝ 

3,5 ʤʠʥ. ʂʦʣʠʯʝʩʪʚʝʥʥʳʡ ʘʥʘʣʠʟ ʧʨʦʚʦʜʠʣʩʷ ʥʘ ʦʩʥʦʚʝ ʦʪʥʦʰʝʥʠʷ ʧʣʦʱʘʜʠ ʧʠʢʘ 

ʣʠʥʝʟʦʣʠʜʘ ʢ ʚʥʫʪʨʝʥʥʝʤʫ ʩʪʘʥʜʘʨʪʫ [105].  

1.3. ʆʙʱʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʠ ʤʝʪʦʜʳ ʘʥʘʣʠʟʘ ʵʬʘʚʠʨʝʥʟʘ 

ʇʦ ʭʠʤʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʝ ʵʬʘʚʠʨʝʥʟ ʦʪʥʦʩʠʪʩʷ ʢ ʧʨʦʠʟʚʦʜʥʳʤ ʙʝʥʟʦʢʩʘʟʠʥʘ. 

ʆʙʣʘʜʘʝʪ ʩʣʘʙʳʤʠ ʢʠʩʣʦʪʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʛʠʜʨʦʬʦʙʥʦʩʪʴʶ ʟʘ 

ʩʯʸʪ ʥʘʣʠʯʠʷ ʪʨʸʭ ʘʪʦʤʦʚ ʬʪʦʨʘ ʠ ʜʨʫʛʠʭ ʬʨʘʛʤʝʥʪʦʚ ʩʪʨʫʢʪʫʨʳ. ʕʬʘʚʠʨʝʥʟ 
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ʤʝʪʘʙʦʣʠʟʠʨʫʝʪʩʷ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʩʠʩʪʝʤʦʡ ʮʠʪʦʭʨʦʤʘ ʈ450 ʜʦ 

ʛʠʜʨʦʢʩʠʣʠʨʦʚʘʥʥʳʭ ʧʨʦʠʟʚʦʜʥʳʭ, ʢʦʪʦʨʳʝ ʟʘʪʝʤ ʩʚʷʟʳʚʘʶʪʩʷ ʩ ʛʣʶʢʫʨʦʥʦʚʦʡ 

ʢʠʩʣʦʪʦʡ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʛʣʶʢʫʨʦʥʠʜʦʚ. ʊʦʢʩʠʯʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʮʝʥʪʨʘʣʴʥʫʶ 

ʥʝʨʚʥʫʶ ʩʠʩʪʝʤʫ ʦʙʫʩʣʦʚʣʝʥʦ ʚʣʠʷʥʠʝʤ ʥʘ ʥʝʡʨʦʥʳ ʝʛʦ ʦʩʥʦʚʥʦʛʦ ʤʝʪʘʙʦʣʠʪʘ ï 8-

ʛʠʜʨʦʢʩʠ-ʵʬʘʚʠʨʝʥʟ [53]. ʇʨʠʙʣʠʟʠʪʝʣʴʥʦ 14-34% ʦʪ ʧʨʠʥʷʪʦʡ ʜʦʟʳ ʵʬʘʚʠʨʝʥʟʘ 

ʚʳʚʦʜʠʪʩʷ ʧʦʯʢʘʤʠ, ʤʝʥʝʝ 1% ʜʦʟʳ ʵʬʘʚʠʨʝʥʟʘ ʚʳʚʦʜʠʪʩʷ ʧʦʯʢʘʤʠ ʚ 

ʥʝʠʟʤʝʥʝʥʥʦʤ ʚʠʜʝ. 

ɼʣʷ ʘʥʘʣʠʟʘ ʵʬʘʚʠʨʝʥʟʘ ʚ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʘʭ ʚʩʪʨʝʯʘʶʪʩʷ ʪʘʢʠʝ 

ʤʝʪʦʜʳ, ʢʘʢ ɺʕɾʍ ʩ ʋʌ-ʜʝʪʝʢʮʠʝʡ [34; 37; 50; 56; 63; 64; 77; 78; 79; 98; 106; 113; 

120; 121; 122; 124; 126; 129], ɺʕɾʍ-ʄʉ/ʄʉ [62; 80; 128; 131], ɺʕɾʍ ʩ 

ʬʣʫʦʨʝʩʮʝʥʪʥʦʡ ʜʝʪʝʢʮʠʝʡ [57], ʂʕ [104] ʠ ʜʨʫʛʠʝ (ʪʘʙʣ. 3).  

ʊʘʙʣʠʮʘ 3 ï ʄʝʪʦʜʳ ʘʥʘʣʠʟʘ ʵʬʘʚʠʨʝʥʟʘ 

ʄʝʪʦʜ ʆʙʲʝʢʪ ʘʥʘʣʠʟʘ ʇʨʦʙʦʧʦʜʛʦʪʦʚʢʘ ʉʩʳʣʢʘ 

ʉʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʷ 

ʃʝʢʘʨʩʪʚʝʥʥʳʡ 

ʧʨʝʧʘʨʘʪ 
ï [110; 137] 

ʃʝʢʘʨʩʪʚʝʥʥʳʡ 

ʧʨʝʧʘʨʘʪ /ʤʦʯʘ 
ï [140] 

ɺʦʣʴʪʘʤʧʝʨʦʤʝʪʨʠʷ 
ʃʝʢʘʨʩʪʚʝʥʥʳʡ 

ʧʨʝʧʘʨʘʪ 
ï [55] 

ʂʘʧʠʣʣʷʨʥʳʡ 

ʵʣʝʢʪʨʦʬʦʨʝʟ 
ʉʳʚʦʨʦʪʢʘ ʢʨʦʚʠ ʊʌʕ [104] 

ɺʕɾʍ: 

ʌʦʪʦʤʝʪʨʠʯʝʩʢʦʝ 

ʜʝʪʝʢʪʠʨʦʚʘʥʠʝ 

ʉʳʚʦʨʦʪʢʘ ʢʨʦʚʠ ï [68] 

ʇʣʘʟʤʘ ʢʨʦʚʠ 

ʆʩʘʞʜʝʥʠʝ ʙʝʣʢʦʚ 

ʵʪʠʣʘʮʝʪʘʪʦʤ/ 

ʘʮʝʪʦʥʠʪʨʠʣʦʤ/ ɾɾʕ 

ʜʠʵʪʠʣʦʚʳʤ ʵʬʠʨʦʤ 

ʧʦʩʣʝ ʧʦʜʱʝʣʘʯʠʚʘʥʠʷ 

[65; 79; 98; 106] 

ʌʣʫʦʨʠʤʝʪʨʠʯʝʩʢʦʝ 

ʜʝʪʝʢʪʠʨʦʚʘʥʠʝ 
ʇʣʘʟʤʘ ʢʨʦʚʠ 

ʕʢʩʪʨʘʢʮʠʷ ʛʝʢʩʘʥ-

ʤʝʪʠʣʝʥʭʣʦʨʠʜʦʤ 
[57] 

ɺʕɾʍ-ʄʉ/ʄʉ 

ʇʣʘʟʤʘ ʢʨʦʚʠ 

ʆʩʘʞʜʝʥʠʝ ʙʝʣʢʦʚ 

ʩʤʝʩʴʶ ʧʦʜʚʠʞʥʦʡ 

ʬʘʟʳ/ɾɾʕ 

[33; 42] 

ʉʳʚʦʨʦʪʢʘ ʢʨʦʚʠ ʊʌʕ [73] 

ʉʣʶʥʘ ʊʌʕ [62] 

ɺʕʊʉʍ 
ʃʝʢʘʨʩʪʚʝʥʥʳʡ 

ʧʨʝʧʘʨʘʪ 
ï [101] 

https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0063305#pone.0063305-Aymard1
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0063305#pone.0063305-Aymard1
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0063305#pone.0063305-Matthews1
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0063305#pone.0063305-Pereira1
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ʄʝʪʦʜʳ ɺʕɾʍ ʩ ʋʌ-ʜʝʪʝʢʮʠʝʡ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʦʜʥʦʚʨʝʤʝʥʥʦʝ 

ʢʦʣʠʯʝʩʪʚʝʥʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ, ʥʦ ʠʤʝʶʪ 

ʦʛʨʘʥʠʯʝʥʥʫʶ ʩʝʣʝʢʪʠʚʥʦʩʪʴ ʠ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ. ʕʪʦ ʪʨʝʙʫʝʪ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʜʣʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʘʥʘʣʠʟʘ ʠ ʙʦʣʴʰʦʛʦ ʦʙʲʝʤʘ ʚʳʙʦʨʢʠ. ʅʘʧʨʦʪʠʚ, ʤʝʪʦʜʳ 

ɺʕɾʍ-ʄʉ/ʄʉ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʳ ʠʟ-ʟʘ ʙʦʣʝʝ ʢʦʨʦʪʢʦʛʦ ʚʨʝʤʝʥʠ ʚʳʧʦʣʥʝʥʠʷ 

ʘʥʘʣʠʟʘ, ʘ ʪʘʢʞʝ ʚʳʩʦʢʦʡ ʩʝʣʝʢʪʠʚʥʦʩʪʠ ʠ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ. ʈʘʟʣʠʯʥʳʝ ʤʝʪʦʜʳ 

ʧʨʦʙʦʧʦʜʛʦʪʦʚʢʠ, ʪʘʢʠʝ ʢʘʢ ɾɾʕ [50; 122; 129], ʊʌʕ [56; 63; 113; 121; 124] ʠ 

ʦʩʘʞʜʝʥʠʝ ʙʝʣʢʘ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʨʘʟʙʘʚʣʝʥʠʝʤ [122] ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ 

ʠʟʚʣʝʯʝʥʠʷ ʵʬʘʚʠʨʝʥʟʘ ʠʟ ʧʣʘʟʤʳ ʢʨʦʚʠ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʫʧʘʨʠʚʘʥʠʝʤ ʵʢʩʪʨʘʢʪʘ 

ʜʦʩʫʭʘ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝʤ. ʂʨʦʤʝ ʪʦʛʦ, ʥʝʦʙʭʦʜʠʤʘ ʩʣʦʞʥʘʷ 

ʥʘʩʪʨʦʡʢʘ ʘʧʧʘʨʘʪʫʨʳ, ʩʦʩʪʦʷʱʘʷ ʠʟ ʢʦʤʙʠʥʘʮʠʠ ʜʚʫʭ ʩʠʩʪʝʤ ɺʕɾʍ. 

Mogatle S. ʠ Kanfer I. ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʤʝʪʦʜʘ ʘʥʘʣʠʟʘ 

ʵʬʘʚʠʨʝʥʟʘ ʚ ʧʣʘʟʤʝ ʢʨʦʚʠ ʧʨʝʜʣʦʞʠʣʠ ʩʣʝʜʫʶʱʠʝ ʫʩʣʦʚʠʷ: ʧʦʜʚʠʞʥʘʷ ʬʘʟʘ, 

ʩʦʩʪʦʷʱʘʷ ʠʟ ʤʫʨʘʚʴʠʥʦʡ ʢʠʩʣʦʪʳ ʨʘʩʪʚʦʨʘ 0,1 ʄ, ʘʮʝʪʦʥʠʪʨʠʣʘ ʠ ʤʝʪʘʥʦʣʘ 

(43:52:5), ʜʚʠʞʫʱʘʷʩʷ ʩʦ ʩʢʦʨʦʩʪʴʶ 0,3 ʤʣ/ʤʠʥ ʯʝʨʝʟ ʢʦʣʦʥʢʫ Phenomenex Luna C 

(18) (2), ʟʘʧʦʣʥʝʥʥʫʶ ʦʙʨʘʱʝʥʥʦʡ ʬʘʟʦʡ (150Ĭ2 ʤʤ ʩ ʨʘʟʤʝʨʦʤ ʯʘʩʪʠʮ 5 ʤʢʤ), 

ʧʨʠ 40ÁC. ʅʘʪʨʠʷ ʜʠʢʣʦʬʝʥʘʢ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʢʘʢ ʚʥʫʪʨʝʥʥʠʡ ʩʪʘʥʜʘʨʪ ʠ ʙʳʣ 

ʜʝʪʝʢʪʠʨʦʚʘʥ ʩ ʵʬʘʚʠʨʝʥʟʦʤ ʧʨʠ 247 ʥʤ ʠ 275 ʥʤ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʇʨʦʙʦʧʦʜʛʦʪʦʚʢʘ ʚʢʣʶʯʘʣʘ ʜʦʙʘʚʣʝʥʠʝ ʧʦʜʚʠʞʥʦʡ ʬʘʟʳ ʢ 100 ʤʢʣ ʧʣʘʟʤʳ ʢʨʦʚʠ 

ʜʣʷ ʦʩʘʞʜʝʥʠʷ ʙʝʣʢʦʚ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʤ ʚʚʝʜʝʥʠʝʤ 10 ʤʢʣ 

ʩʫʧʝʨʥʘʪʘʥʪʘ ʚ ʢʦʣʦʥʢʫ [98].  

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʵʬʘʚʠʨʝʥʟʘ ʚ ʧʣʘʟʤʝ ʢʨʦʚʠ ʘʚʪʦʨʘʤʠ Shweta Gupta, Rajesh 

Kesarla, Narendra Chotai ʠ Abdelwahab Omri ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʤʝʪʦʜ ʦʙʨʘʱʝʥʥʦ-

ʬʘʟʦʚʦʡ ɺʕɾʍ ʚ ʛʨʘʜʠʝʥʪʥʦʤ ʨʝʞʠʤʝ ʵʣʶʠʨʦʚʘʥʠʷ. ʄʝʪʦʜ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʦʡ ʢʦʣʦʥʢʠ Waters X-Terra Shield, RP18 (50Ĭ4,6 

ʤʤ ʩ ʨʘʟʤʝʨʦʤ ʯʘʩʪʠʮ 3,5 ʤʢʤ) ʠ ʧʦʜʚʠʞʥʦʡ ʬʘʟʳ, ʩʦʩʪʦʷʱʝʡ ʠʟ ʬʦʩʬʘʪʥʦʛʦ 

ʙʫʬʝʨʥʦʛʦ ʨʘʩʪʚʦʨʘ ʨʅ 3,5 ʠ ʘʮʝʪʦʥʠʪʨʠʣʘ (30:70). ʕʣʶʘʪ ʜʝʪʝʢʪʠʨʦʚʘʣʠ ʩ 

ʧʦʤʦʱʴʶ ʋʌ-ʜʝʪʝʢʪʦʨʘ ʧʨʠ 260 ʥʤ ʩʦ ʩʢʦʨʦʩʪʴʶ ʧʦʪʦʢʘ ʧʦʜʚʠʞʥʦʡ ʬʘʟʳ 1,5 

ʤʣ/ʤʠʥ. ɺ ʢʘʯʝʩʪʚʝ ʚʥʫʪʨʝʥʥʝʛʦ ʩʪʘʥʜʘʨʪʘ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʪʝʥʦʬʦʚʠʨ ʜʠʩʦʧʨʦʢʩʠʣ 

ʬʫʤʘʨʘʪ. ʇʨʦʙʦʧʦʜʛʦʪʦʚʢʘ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʨʘʥʝʝ ʧʨʝʜʩʪʘʚʣʝʥʥʦʛʦ ʤʝʪʦʜʘ, ʩʦʩʪʦʷʣʘ 

https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0063305#pone.0063305-Choi1
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0063305#pone.0063305-Kappelhoff1
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mogatle%20S%5BAuthor%5D&cauthor=true&cauthor_uid=19375262
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kanfer%20I%5BAuthor%5D&cauthor=true&cauthor_uid=19375262
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ʚ ʜʦʙʘʚʣʝʥʠʠ ʢ ʧʣʘʟʤʝ ʢʨʦʚʠ ʵʪʠʣʘʮʝʪʘʪʘ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʥʠʝʤ. 

ʆʨʛʘʥʠʯʝʩʢʫʶ ʬʘʟʫ ʚʳʧʘʨʠʚʘʣʠ ʧʫʪʝʤ ʧʨʦʜʫʚʢʠ ʘʟʦʪʦʤ. ʊʚʝʨʜʳʡ ʦʩʪʘʪʦʢ 

ʚʦʩʩʪʘʥʘʚʣʠʚʘʣʠ 100 ʤʢʣ ʧʦʜʚʠʞʥʦʡ ʬʘʟʳ ʠ ʚʚʦʜʠʣʠ ʚ ʢʦʣʦʥʢʫ ʚ ʦʙʲʸʤʝ 20 ʤʢʣ. 

ɺʨʝʤʷ ʫʜʝʨʞʠʚʘʥʠʷ ʵʬʘʚʠʨʝʥʟʘ ʠ ʪʝʥʦʬʦʚʠʨʘ ʜʠʩʦʧʨʦʢʩʠʣ ʬʫʤʘʨʘʪʘ ʩʦʩʪʘʚʠʣʦ 

5,941 ʤʠʥ ʠ 4,356 ʤʠʥ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ [65].  

ɺ ʤʝʪʦʜʠʢʝ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʚ ʩʪʘʪʴʝ Veldkamp A.I., ʧʨʝʜʚʘʨʠʪʝʣʴʥʘʷ 

ʦʙʨʘʙʦʪʢʘ ʦʙʨʘʟʮʘ ʧʣʘʟʤʳ ʢʨʦʚʠ ʧʨʦʚʦʜʠʣʘʩʴ ʧʫʪʝʤ ʦʩʘʞʜʝʥʠʷ ʙʝʣʢʘ 

ʘʮʝʪʦʥʠʪʨʠʣʦʤ ʠ ʧʦʩʣʝʜʫʶʱʝʛʦ ʫʧʘʨʠʚʘʥʠʷ ʵʢʩʪʨʘʢʪʘ ʜʣʷ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʠʷ 

ʘʥʘʣʠʪʘ. ʇʨʝʧʘʨʘʪ ʦʪʜʝʣʷʶʪ ʦʪ ʵʥʜʦʛʝʥʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʤʝʪʦʜʦʤ ʦʙʨʘʱʝʥʥʦ-

ʬʘʟʦʚʦʡ ɺʕɾʍ ʚ ʠʟʦʢʨʘʪʠʯʝʩʢʦʤ ʨʝʞʠʤʝ ʵʣʶʠʨʦʚʘʥʠʷ ʩ ʋʌ-ʜʝʪʝʢʪʠʨʦʚʘʥʠʝʤ 

ʧʨʠ 246 ʥʤ [106]. 

ʆʧʨʝʜʝʣʝʥʠʝ ʵʬʘʚʠʨʝʥʟʘ ʚ ʧʣʘʟʤʝ ʢʨʦʚʠ ʤʝʪʦʜʦʤ ʦʙʨʘʱʝʥʥʦ-ʬʘʟʦʚʦʡ 

ɺʕɾʍ ʩ ʋʌ-ʜʝʪʝʢʮʠʝʡ ʦʪʣʠʯʘʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝʤ ʜʣʷ ɾɾʕ ʵʬʠʨʘ ʜʠʵʪʠʣʦʚʦʛʦ 

ʧʦʩʣʝ ʧʦʜʱʝʣʘʯʠʚʘʥʠʷ. ʇʦʜʚʠʞʥʘʷ ʬʘʟʘ ʧʨʝʜʩʪʘʚʣʷʣʘ ʩʦʙʦʡ ʩʤʝʩʴ ʘʮʝʪʦʥʠʪʨʠʣʘ 

ʠ ʚʦʜʳ ʦʯʠʱʝʥʥʦʡ, ʜʚʠʞʫʱʫʶʩʷ ʩʦ ʩʢʦʨʦʩʪʴʶ 1,2 ʤʣ/ʤʠʥ. ʋʌ-ʜʝʪʝʢʪʠʨʦʚʘʥʠʝ 

ʧʨʦʚʦʜʠʣʦʩʴ ʧʨʠ ʜʣʠʥʝ ʚʦʣʥʳ 247 ʥʤ. ɺʨʝʤʷ ʫʜʝʨʞʠʚʘʥʠʷ ʜʣʷ ʵʬʘʚʠʨʝʥʟʘ ʠ 

ʚʥʫʪʨʝʥʥʝʛʦ ʩʪʘʥʜʘʨʪʘ ʙʳʣʠ 5,3 ʠ 4,5 ʤʠʥ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ [79].  

ɺ ʤʝʪʦʜʠʢʝ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʵʬʘʚʠʨʝʥʟʘ ʚ ʧʣʘʟʤʝ ʢʨʦʚʠ 

ʤʝʪʦʜʦʤ ɺʕɾʍ ʘʥʘʣʠʪ ʠ ʚʥʫʪʨʝʥʥʠʡ ʩʪʘʥʜʘʨʪ ʜʫʣʦʢʩʝʪʠʥ ʵʢʩʪʨʘʛʠʨʦʚʘʣʠ ʠʟ 

ʧʣʘʟʤʳ ʢʨʦʚʠ ʤʝʪʦʜʦʤ ɾɾʕ, ʟʘʪʝʤ ʨʘʟʜʝʣʷʣʠ ʥʘ ʢʦʣʦʥʢʝ BDS hyperersil C18 

(150Ĭ4,6 ʤʤ ʩ ʨʘʟʤʝʨʦʤ ʯʘʩʪʠʮ 5 ʤʢʤ), ʟʘʧʦʣʥʝʥʥʦʡ ʦʙʨʘʱʝʥʥʦʡ ʬʘʟʦʡ, ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʦʜʚʠʞʥʦʡ ʬʘʟʳ, ʩʦʩʪʦʷʱʝʡ ʠʟ ʘʮʝʪʦʥʠʪʨʠʣʘ ʠ 50 ʤʄ ʥʘʪʨʠʷ 

ʜʠʛʠʜʨʦʦʨʪʦʬʦʩʬʘʪʘ ʨʘʩʪʚʦʨʘ ʨʅ 5,5 (48:52) ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʢʦʣʦʥʢʠ 30ÁC. 

ʉʢʦʨʦʩʪʴ ʧʦʪʦʢʘ ï 0,8 ʤʣ/ʤʠʥ. ɼʝʪʝʢʪʠʨʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʘʩʩ-

ʩʧʝʢʪʨʦʤʝʪʨʘ, ʦʩʥʘʱʝʥʥʦʛʦ ʩʠʩʪʝʤʦʡ ʵʣʝʢʪʨʦʨʘʩʧʳʣʠʪʝʣʴʥʦʡ ʠʦʥʠʟʘʮʠʠ [42].  

ʉʝʣʝʢʪʠʚʥʳʡ ʠ ʚʳʩʦʢʦʯʫʚʩʪʚʠʪʝʣʴʥʳʡ ʤʝʪʦʜ ʦʧʨʝʜʝʣʝʥʠʷ ʵʬʘʚʠʨʝʥʟʘ ʙʳʣ 

ʨʘʟʨʘʙʦʪʘʥ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʝʪʦʜʘ ɺʕɾʍ ʚ ʪʘʥʜʝʤʝ ʩ ʤʘʩʩ-ʩʧʝʢʪʨʦʤʝʪʨʠʝʡ ʚ 

ʨʝʞʠʤʝ ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʠʦʥʠʟʘʮʠʠ ʩ ʤʥʦʛʦʢʨʘʪʥʳʤ ʤʦʥʠʪʦʨʠʥʛʦʤ ʨʝʘʢʮʠʠ. 

ʇʨʦʙʦʧʦʜʛʦʪʦʚʢʘ ʦʙʨʘʟʮʘ ʚʢʣʶʯʘʣʘ ʦʩʘʞʜʝʥʠʝ ʙʝʣʢʘ ʘʮʝʪʦʥʠʪʨʠʣʦʤ ʩ 

ʧʦʩʣʝʜʫʶʱʠʤ ʨʘʟʙʘʚʣʝʥʠʝʤ ʚʦʜʦʡ ʦʯʠʱʝʥʥʦʡ ʦʜʠʥ ʢ ʦʜʥʦʤʫ. ʕʬʘʚʠʨʝʥʟ ʠ 13 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Veldkamp%20AI%5BAuthor%5D&cauthor=true&cauthor_uid=10574190


29 

 

C6-ʵʬʘʚʠʨʝʥʟ (ʚʥʫʪʨʝʥʥʠʡ ʩʪʘʥʜʘʨʪ) ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʩ ʧʦʤʦʱʴʶ ʩʣʝʜʫʶʱʠʭ 

ʧʝʨʝʭʦʜʦʚ: m/z 314.20243.90 ʠ m/z 320.20249.90 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺ ʢʘʯʝʩʪʚʝ 

ʨʘʩʪʚʦʨʠʪʝʣʝʡ ʜʣʷ ʧʦʜʚʠʞʥʦʡ ʬʘʟʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ʤʫʨʘʚʴʠʥʦʡ ʢʠʩʣʦʪʳ ʨʘʩʪʚʦʨ 

0,1% ʚ ʚʦʜʝ ʦʯʠʱʝʥʥʦʡ ʠ ʤʫʨʘʚʴʠʥʦʡ ʢʠʩʣʦʪʳ ʨʘʩʪʚʦʨ 0,1% ʚ ʘʮʝʪʦʥʠʪʨʠʣʝ ʧʨʠ 

ʩʢʦʨʦʩʪʠ ʧʦʪʦʢʘ 0,3 ʤʣ/ʤʠʥ. ʆʙʱʝʝ ʚʨʝʤʷ ʘʥʘʣʠʟʘ ʩʦʩʪʘʚʣʷʣʦ 5 ʤʠʥ, ʘ ʚʨʝʤʷ 

ʫʜʝʨʞʠʚʘʥʠʷ ʜʣʷ ʚʥʫʪʨʝʥʥʝʛʦ ʩʪʘʥʜʘʨʪʘ ʠ ʵʬʘʚʠʨʝʥʟʘ ʩʦʩʪʘʚʠʣʦ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 

2,6 ʤʠʥ [33].  

ʄʝʪʦʜ ʦʙʨʘʱʝʥʥʦ-ʬʘʟʦʚʦʡ ɺʕɾʍ ʩ ʜʠʦʜʥʳʤ ʜʝʪʝʢʪʦʨʦʤ ʧʨʠʤʝʥʷʣʩʷ ʜʣʷ 

ʦʜʥʦʚʨʝʤʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʘʙʘʢʘʚʠʨʘ, ʵʬʘʚʠʨʝʥʟʘ ʠ ʚʘʣʛʘʥʮʠʢʣʦʚʠʨʘ ʚ 

ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ. ʈʘʟʜʝʣʝʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ ʢʦʣʦʥʢʝ Waters Spherisorb (250Ĭ4,6 

ʤʤ ʩ ʨʘʟʤʝʨʦʤ ʯʘʩʪʠʮ 5 ʤʢʤ) ʚ ʠʟʦʢʨʘʪʠʯʝʩʢʦʤ ʨʝʞʠʤʝ ʵʣʶʠʨʦʚʘʥʠʷ, ʠʩʧʦʣʴʟʫʷ ʚ 

ʢʘʯʝʩʪʚʝ ʧʦʜʚʠʞʥʦʡ ʬʘʟʳ ʩʤʝʩʴ ʘʮʝʪʦʥʠʪʨʠʣ ï ʤʝʪʘʥʦʣ ï ʢʘʣʠʷ 

ʜʠʛʠʜʨʦʦʨʪʦʬʦʩʬʘʪ (40:20:40) ʧʨʠ ʨʅ 5,0 ʠ ʩʢʦʨʦʩʪʠ ʧʦʪʦʢʘ 1,0 ʤʣ/ʤʠʥ [68]. 

ɺ ʨʘʙʦʪʝ [57] ʦʧʠʩʘʥ ʤʝʪʦʜ ɺʕɾʍ ʩ ʬʣʫʦʨʠʤʝʪʨʠʯʝʩʢʦʡ ʜʝʪʝʢʮʠʝʡ 

ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʵʬʘʚʠʨʝʥʟʘ ʚ ʧʣʘʟʤʝ ʢʨʦʚʠ ʠ ʢʘʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ 

ʩʪʝʨʝʦʭʠʤʠʯʝʩʢʦʡ ʮʝʣʦʩʪʥʦʩʪʠ ʵʬʘʚʠʨʝʥʟʘ ʚ ʦʙʨʘʟʮʘʭ ʧʣʘʟʤʳ ʢʨʦʚʠ. ʇʦʩʣʝ 

ʜʦʙʘʚʣʝʥʠʷ ʚʥʫʪʨʝʥʥʝʛʦ ʩʪʘʥʜʘʨʪʘ ʦʙʨʘʟʮʳ ʧʣʘʟʤʳ ʢʨʦʚʠ ʵʢʩʪʨʘʛʠʨʦʚʘʣʠ ʩʤʝʩʴʶ 

ʨʘʩʪʚʦʨʠʪʝʣʝʡ ʛʝʢʩʘʥ ï ʤʝʪʠʣʝʥʭʣʦʨʠʜ (65:35). ʕʢʩʪʨʘʢʪʳ ʚʳʧʘʨʠʚʘʣʠ ʜʦʩʫʭʘ ʠ 

ʚʦʩʩʪʘʥʘʚʣʠʚʘʣʠ ʚ ʧʦʜʚʠʞʥʦʡ ʬʘʟʝ. ʆʙʨʘʱʝʥʥʦ-ʬʘʟʦʚʫʶ ʭʨʦʤʘʪʦʛʨʘʬʠʶ 

ʠʩʧʦʣʴʟʦʚʘʣʠ ʜʣʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʘʥʘʣʠʟʘ, ʪʦʛʜʘ ʢʘʢ ʭʨʦʤʘʪʦʛʨʘʬʠʶ ʩ ʢʦʣʦʥʢʦʡ, 

ʩʦʜʝʨʞʘʱʝʡ ʭʠʨʘʣʴʥʫʶ ʩʪʘʮʠʦʥʘʨʥʫʶ ʬʘʟʫ (ʜʠʥʠʪʨʦʙʝʥʟʦʠʣʣʝʡʮʠʥ), 

ʠʩʧʦʣʴʟʦʚʘʣʠ ʜʣʷ ʩʪʝʨʝʦʭʠʤʠʯʝʩʢʦʡ ʦʮʝʥʢʠ.  

ɺ ʨʘʙʦʪʝ Pereira E.A., Micke G.A., Tavares M.F. ʧʨʝʜʩʪʘʚʣʝʥ ʤʝʪʦʜ ʂʕ ʜʣʷ 

ʦʜʥʦʚʨʝʤʝʥʥʦʛʦ ʨʘʟʜʝʣʝʥʠʷ ʥʝʢʦʪʦʨʳʭ ʘʥʪʠʨʝʪʨʦʚʠʨʫʩʥʳʭ ʧʨʝʧʘʨʘʪʦʚ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʵʬʘʚʠʨʝʥʟʘ. ɸʥʘʣʠʟʳ ʙʳʣʠ ʚʳʧʦʣʥʝʥʳ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʢʘʧʠʣʣʷʨʘ ʠʟ 

ʧʣʘʚʣʝʥʦʛʦ ʢʚʘʨʮʘ ʜʣʠʥʦʡ 48,5 ʩʤ (ʵʬʬʝʢʪʠʚʥʘʷ ʜʣʠʥʘ 40 ʩʤ) ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʧʨʦʪʦʯʥʦʛʦ ʙʫʬʝʨʘ, ʩʦʩʪʦʷʱʝʛʦ ʠʟ 20 ʤʄ ʥʘʪʨʠʷ ʜʦʜʝʮʠʣʩʫʣʴʬʘʪʘ ʨʘʩʪʚʦʨʘ, 10 

ʤʄ ʥʘʪʨʠʷ ʪʝʪʨʘʙʦʨʘʪʘ ʨʘʩʪʚʦʨʘ, ʘʮʝʪʦʥʠʪʨʠʣʘ 30% ʠ  ʵʪʘʥʦʣʘ 5%. ʆʙʨʘʟʮʳ 

ʚʚʦʜʠʣʠ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠ, ʧʨʠʤʝʥʷʷ ʜʘʚʣʝʥʠʝ 50 ʤɹʘʨ ʚ ʪʝʯʝʥʠʝ 6 ʩ. ɺʩʝ 

ʘʥʘʣʠʟʠʨʫʝʤʳʝ ʚʝʱʝʩʪʚʘ ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʚ ʪʝʯʝʥʠʝ 10 ʤʠʥ ʧʨʠ ʥʘʧʨʷʞʝʥʠʠ 20 
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ʢɺ. ʇʨʦʙʦʧʦʜʛʦʪʦʚʢʘ ʦʙʨʘʟʮʦʚ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ ʧʨʦʚʦʜʠʣʘʩʴ ʤʝʪʦʜʦʤ ʊʌʕ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʢʘʨʪʨʠʜʞʝʡ Waters Oasis HLB. ɺ ʢʘʯʝʩʪʚʝ ʚʥʫʪʨʝʥʥʝʛʦ ʩʪʘʥʜʘʨʪʘ 

ʜʣʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ ʙʳʣ ʚʳʙʨʘʥ ʩʪʘʚʫʜʠʥ [104]. 

ɼʣʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʵʬʘʚʠʨʝʥʟʘ ʚ ʩʣʶʥʝ ʧʨʝʜʣʦʞʝʥ ʤʝʪʦʜ 

ɺʕɾʍ-ʄʉ/ʄʉ. ʇʨʦʙʦʧʦʜʛʦʪʦʚʢʘ ʦʙʨʘʟʮʘ ʩʣʶʥʳ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʤʝʪʦʜʦʤ ʊʌʕ 

ʥʘ ʢʘʨʪʨʠʜʞʘʭ ʉ18. ɸʥʘʣʠʪʳ ʨʘʟʜʝʣʷʣʠ ʤʝʪʦʜʦʤ ɺʕɾʍ (ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʘʷ 

ʢʦʣʦʥʢʘ Phenomenex Kinetex C18, ʚʥʫʪʨʝʥʥʠʡ ʜʠʘʤʝʪʨ 150Ĭ3 ʤʤ, ʨʘʟʤʝʨ ʯʘʩʪʠʮ 

2,6 ʤʢʤ) ʠ ʜʝʪʝʢʪʠʨʦʚʘʣʠ ʩ ʧʦʤʦʱʴʶ ʤʘʩʩ-ʩʧʝʢʪʨʦʤʝʪʨʠʠ ʚ ʨʝʞʠʤʝ 

ʵʣʝʢʪʨʦʨʘʩʧʳʣʠʪʝʣʴʥʦʡ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʠʦʥʠʟʘʮʠʠ ʩ ʤʥʦʛʦʢʨʘʪʥʳʤ ʢʦʥʪʨʦʣʝʤ 

ʨʝʘʢʮʠʠ. ɻʨʘʜʠʝʥʪʥʦʝ ʵʣʶʠʨʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʤʝʪʘʥʦʣʘ ʧʨʠ ʩʢʦʨʦʩʪʠ ʧʦʪʦʢʘ 0,4 ʤʣ/ʤʠʥ. ʆʙʱʝʝ ʚʨʝʤʷ ʘʥʘʣʠʟʘ ʩʦʩʪʘʚʠʣʦ 8,4 

ʤʠʥ, ʚʨʝʤʷ ʫʜʝʨʞʠʚʘʥʠʷ ʜʣʷ ʚʥʫʪʨʝʥʥʝʛʦ ʩʪʘʥʜʘʨʪʘ (ʨʝʟʝʨʧʠʥʘ) ï 5,4 ʤʠʥ, ʘ ʜʣʷ 

ʵʬʘʚʠʨʝʥʟʘ ï 6,5 ʤʠʥ [62]. 

ʄʝʪʦʜ ɺʕɾʍ-ʄʉ/ʄʉ ʩ ʠʦʥʠʟʘʮʠʦʥʥʳʤ ʧʝʨʝʢʣʶʯʘʪʝʣʝʤ ʧʦʣʷʨʥʦʩʪʠ ʙʳʣ 

ʨʘʟʨʘʙʦʪʘʥ ʠ ʘʧʨʦʙʠʨʦʚʘʥ ʜʣʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʵʬʘʚʠʨʝʥʟʘ ʚ 

ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʪʝʨʘʧʠʠ ʩ ʜʨʫʛʠʤʠ ʘʥʪʠʨʝʪʨʦʚʠʨʫʩʥʳʤʠ ʧʨʝʧʘʨʘʪʘʤʠ ʚ 

ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʪʨʦʡʥʦʛʦ ʢʚʘʜʨʫʧʦʣʴʥʦʛʦ ʤʘʩʩ-ʩʧʝʢʪʨʦʤʝʪʨʘ ʚ 

ʨʝʞʠʤʝ ʤʥʦʛʦʢʨʘʪʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʨʝʘʢʮʠʡ. ɼʣʷ ʠʟʚʣʝʯʝʥʠʷ ʠʩʩʣʝʜʫʝʤʳʭ 

ʧʨʝʧʘʨʘʪʦʚ ʠ ʚʥʫʪʨʝʥʥʝʛʦ ʩʪʘʥʜʘʨʪʘ ʘʧʨʦʙʘʨʙʠʪʘʣʘ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʊʌʕ. 

ʈʘʟʜʝʣʝʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ ʢʦʣʦʥʢʝ ʩ ʛʝʢʩʠʣʩʠʣʘʥʦʤ (150Ĭ2 ʤʤ), ʠʩʧʦʣʴʟʫʷ ʚ 

ʢʘʯʝʩʪʚʝ ʧʦʜʚʠʞʥʦʡ ʬʘʟʳ ʩʤʝʩʴ ʠʟ ʘʮʝʪʦʥʠʪʨʠʣʘ ʠ 20 ʤʄ ʘʤʤʦʥʠʡ-ʘʮʝʪʘʪʥʦʛʦ 

ʙʫʬʝʨʥʦʛʦ ʨʘʩʪʚʦʨʘ ʩ ʨʅ, ʜʦʚʝʜʝʥʥʳʤ ʜʦ 4,5, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʫʢʩʫʩʥʦʡ ʢʠʩʣʦʪʳ 

ʣʝʜʷʥʦʡ ʚ ʨʝʞʠʤʝ ʛʨʘʜʠʝʥʪʥʦʛʦ ʵʣʶʠʨʦʚʘʥʠʷ [73]. 

ʉʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʝʩʢʠʡ ʤʝʪʦʜ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʵʬʘʚʠʨʝʥʟʘ ʚ 

ʩʫʙʩʪʘʥʮʠʠ ʠ ʪʘʙʣʝʪʢʘʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʘʬʪʦʣʦʚʦʛʦ ʨʝʘʛʝʥʪʘ ʙʳʣ ʧʨʝʜʣʦʞʝʥ ʚ 

ʨʘʙʦʪʝ [137]. ʄʝʪʦʜ ʦʩʥʦʚʘʥ ʥʘ ʨʝʘʢʮʠʠ ʵʬʘʚʠʨʝʥʟʘ ʩ ʥʘʪʨʠʷ ʥʠʪʨʠʪʦʤ ʠ 

ʭʣʦʨʠʩʪʦʚʦʜʦʨʦʜʥʦʡ ʢʠʩʣʦʪʳ ʨʘʩʪʚʦʨʦʤ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ N-ʥʠʪʨʦʟʦʩʦʝʜʠʥʝʥʠʷ, 

ʢʦʪʦʨʦʝ ʚʩʪʫʧʘʝʪ ʚ ʨʝʘʢʮʠʶ ʩ ɓ-ʥʘʬʪʦʣʦʤ. ʀʟʤʝʨʝʥʠʝ ʦʧʪʠʯʝʩʢʦʡ ʧʣʦʪʥʦʩʪʠ 

ʧʦʣʫʯʝʥʥʦʛʦ ʨʘʩʪʚʦʨʘ ʞʝʣʪʦʛʦ ʮʚʝʪʘ ʧʨʦʚʦʜʷʪ ʧʨʠ 561 ʥʤ. 
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ʋʌ-ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʝʩʢʠʡ ʤʝʪʦʜ ʜʣʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ ʵʬʘʚʠʨʝʥʟʘ 

ʚ ʩʫʙʩʪʘʥʮʠʠ ʠ ʪʘʙʣʝʪʢʘʭ ʙʳʣ ʧʨʝʜʩʪʘʚʣʝʥ ʘʚʪʦʨʘʤʠ M.B.R.C. Reddy ʠ G.V.S. 

Gillella ɺ. ʢʘʯʝʩʪʚʝ ʨʘʩʪʚʦʨʠʪʝʣʷ ʧʨʠʤʝʥʷʣʘʩʴ ʩʤʝʩʴ ʤʝʪʘʥʦʣ ï ʚʦʜʘ ʦʯʠʱʝʥʥʘʷ 

(30:70). ɸʥʘʣʠʪʠʯʝʩʢʘʷ ʜʣʠʥʘ ʚʦʣʥʳ ï 320 ʥʤ [110].  

ʄʝʪʦʜ ʋʌ-ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʘʥʘʣʠʟʘ 

ʵʬʘʚʠʨʝʥʟʘ ʚ ʩʫʙʩʪʘʥʮʠʠ, ʣʝʢʘʨʩʪʚʝʥʥʦʤ ʧʨʝʧʘʨʘʪʝ ʠ ʤʦʯʝ ʚ ʨʘʙʦʪʝ [140]. ɺ 

ʢʘʯʝʩʪʚʝ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʘʩʪʚʦʨʠʪʝʣʷ ʧʨʠʤʝʥʷʝʪʩʷ ʤʝʪʘʥʦʣ, ʘʥʘʣʠʪʠʯʝʩʢʘʷ ʜʣʠʥʘ 

ʚʦʣʥʳ ï 247 ʥʤ. 

ʆʧʠʩʘʥ ʤʝʪʦʜ ʦʧʨʝʜʝʣʝʥʠʷ ʵʬʘʚʠʨʝʥʟʘ ʚ ʨʘʟʙʘʚʣʝʥʥʦʤ ʱʝʣʦʯʥʦʤ 

ʵʣʝʢʪʨʦʣʠʪʝ ʤʝʪʦʜʦʤ ʢʘʪʦʜʥʦʡ ʘʜʩʦʨʙʮʠʦʥʥʦʡ ʠʥʚʝʨʩʠʦʥʥʦʡ ʚʦʣʴʪʘʤʧʝʨʦʤʝʪʨʠʠ 

ʥʘ ʨʪʫʪʥʦʤ ʧʣʝʥʦʯʥʦʤ ʵʣʝʢʪʨʦʜʝ. ʆʧʪʠʤʘʣʴʥʳʤʠ ʫʩʣʦʚʠʷʤʠ ʵʢʩʧʝʨʠʤʝʥʪʘ ʙʳʣʠ: 

2Ĭ10
-3
 ʤʦʣʴ ʥʘʪʨʠʷ ʛʠʜʨʦʢʩʠʜʘ ʨʘʩʪʚʦʨ, ʧʦʪʝʥʮʠʘʣ ʥʘʢʦʧʣʝʥʠʷ ï 0,10 ɺ, 

ʘʤʧʣʠʪʫʜʘ ʠʤʧʫʣʴʩʘ 50 ʤɺ ʠ ʯʘʩʪʦʪʘ ʩʢʘʥʠʨʦʚʘʥʠʷ 50 ʤɺ s
-1
 [55].  

ʄʝʪʦʜ ɺʕʊʉʍ ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʦʜʥʦʚʨʝʤʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʵʬʘʚʠʨʝʥʟʘ ʩ 

ʵʤʪʨʠʮʠʪʘʙʠʥʦʤ ʠ ʪʝʥʦʬʦʚʠʨʦʤ ʚ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʪʘʙʣʝʪʠʨʦʚʘʥʥʦʡ ʬʦʨʤʝ. ɺ 

ʢʘʯʝʩʪʚʝ ʥʝʧʦʜʚʠʞʥʦʡ ʬʘʟʳ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʧʣʘʩʪʠʥʢʠ, ʧʦʢʨʳʪʳʝ ʩʠʣʠʢʘʛʝʣʝʤ 

60F 254, ʘ ʚ ʢʘʯʝʩʪʚʝ ʧʦʜʚʠʞʥʦʡ ʬʘʟʳ ʭʣʦʨʦʬʦʨʤ ï ʤʝʪʘʥʦʣ (90:10), ʜʘʶʱʠʡ 

ʚʳʩʦʢʦʝ ʨʘʟʨʝʰʝʥʠʝ ʜʣʷ ʢʘʞʜʦʛʦ ʧʨʝʧʘʨʘʪʘ. ɼʝʥʩʠʪʦʤʝʪʨʠʯʝʩʢʫʶ ʦʮʝʥʢʫ 

ʢʘʞʜʦʛʦ ʧʨʝʧʘʨʘʪʘ ʧʨʦʚʦʜʠʣʠ ʧʨʠ 262 ʥʤ [101].  

***  

ɺ ʭʦʜʝ ʧʨʦʚʝʜʝʥʠʷ ʘʥʘʣʠʟʘ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ, ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, 

ʯʪʦ ʨʝʢʦʤʝʥʜʫʝʤʳʡ ʅɼ ʤʝʪʦʜ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʚ ʩʫʙʩʪʘʥʮʠʠ ʠ ʪʘʙʣʝʪʢʘʭ, 

ʧʦʢʨʳʪʳʭ ʦʙʦʣʦʯʢʦʡ, ʣʠʥʝʟʦʣʠʜʘ, ʵʬʘʚʠʨʝʥʟʘ ʠ ʪʘʙʣʝʪʦʢ, ʧʦʢʨʳʪʳʭ ʦʙʦʣʦʯʢʦʡ, 

ʦʬʣʦʢʩʘʮʠʥʘ ï ɺʕɾʍ. ʈʝʢʦʤʝʥʜʫʝʤʳʡ ʤʝʪʦʜ ʜʣʷ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʩʫʙʩʪʘʥʮʠʠ 

ʦʬʣʦʢʩʘʮʠʥʘ ï ʘʮʠʜʠʤʝʪʨʠʷ ʚ ʩʨʝʜʝ ʥʝʚʦʜʥʳʭ ʨʘʩʪʚʦʨʠʪʝʣʝʡ. ʆʧʠʩʘʥʠʝ 

ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʠʢ ɺʕɾʍ ʘʥʘʣʠʟʘ ʯʘʩʪʦ ʚʩʪʨʝʯʘʝʪʩʷ ʠ ʚ ʩʪʘʪʴʷʭ ʟʘʨʫʙʝʞʥʳʭ 

ʘʚʪʦʨʦʚ. ʂʘʞʜʘʷ ʠʟ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʤʝʪʦʜʠʢ ʦʪʣʠʯʘʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝʤ ʦʩʦʙʦʡ 

ʧʨʦʙʦʧʦʜʛʦʪʦʚʢʠ ʦʙʲʝʢʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʣʠ ʝʝ ʦʪʩʫʪʩʪʚʠʝʤ, ʘ ʪʘʢʞʝ 

ʧʨʦʚʝʜʝʥʠʝʤ ʧʦʨʷʜʢʘ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʧʨʦʮʝʜʫʨʳ. ɺ ʢʘʞʜʦʤ ʢʦʥʢʨʝʪʥʦʤ ʩʣʫʯʘʝ 
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ʘʚʪʦʨʳ ʧʨʝʜʣʘʛʘʶʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʟʥʳʭ ʢʦʣʦʥʦʢ, ʧʦʜʚʠʞʥʳʭ ʬʘʟ ʠ ʜʝʪʝʢʪʦʨʦʚ. 

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʵʪʠ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘ ʧʨʠʚʦʜʷʪ ʢ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʢʘʞʜʳʡ ʨʘʟ 

ʠʟʤʝʥʷʪʴ ʧʘʨʘʤʝʪʨʳ ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʠ ʧʨʦʚʦʜʠʪʴ ʝʝ ʢʘʣʠʙʨʦʚʢʫ, 

ʯʪʦ ʪʨʝʙʫʝʪ ʚʳʩʦʢʦʡ ʢʚʘʣʠʬʠʢʘʮʠʠ ʧʝʨʩʦʥʘʣʘ, ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʚʘʝʪ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʚʩʝʛʦ ʘʥʘʣʠʟʘ ʠ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʳʰʘʶʪ ʩʪʦʠʤʦʩʪʴ ʘʥʘʣʠʟʘ. 

ʂʨʦʤʝ ʪʦʛʦ, ʤʝʪʦʜʠʢʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʝʜʧʦʣʘʛʘʶʪ ʧʨʠʤʝʥʝʥʠʝ 

ʩʪʘʥʜʘʨʪʥʳʭ ʦʙʨʘʟʮʦʚ ʠ ʘʧʧʘʨʘʪʫʨʳ ʠʤʧʦʨʪʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʜʦʨʦʛʦʩʪʦʷʱʝʛʦ ʠ 

ʥʝ ʚʩʝʛʜʘ ʜʦʩʪʫʧʥʦʛʦ ʜʣʷ ʨʦʩʩʠʡʩʢʠʭ ʣʘʙʦʨʘʪʦʨʠʡ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʨʘʟʨʘʙʦʪʢʘ 

ʫʥʠʬʠʮʠʨʦʚʘʥʥʳʭ, ʵʢʦʥʦʤʠʯʥʳʭ ʠ ʵʢʩʧʨʝʩʩʥʳʭ ʤʝʪʦʜʠʢ ʦʙʥʘʨʫʞʝʥʠʷ ʠ 

ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʦʬʣʦʢʩʘʮʠʥʘ, ʣʠʥʝʟʦʣʠʜʘ ʠ ʵʬʘʚʠʨʝʥʟʘ ʤʝʪʦʜʦʤ 

ɺʕɾʍ ʥʘ ʭʨʦʤʘʪʦʛʨʘʬʝ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ 

ʟʘʜʘʯʝʡ, ʢʦʪʦʨʘʷ ʙʳʣʘ ʨʝʰʝʥʘ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ. ʆʩʫʱʝʩʪʚʣʝʥʠʝ ʜʘʥʥʦʡ ʮʝʣʠ 

ʧʦʟʚʦʣʠʪ ʩʥʠʟʠʪʴ ʨʘʩʭʦʜʳ ʥʘ ʧʨʦʚʝʜʝʥʠʝ ʢʦʥʪʨʦʣʷ ʠ ʙʦʣʝʝ ʰʠʨʦʢʦ ʚʥʝʜʨʠʪʴ 

ɺʕɾʍ ʚ ʧʨʘʢʪʠʢʫ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ. ʊʘʢ ʢʘʢ ʜʘʥʥʳʡ ʤʝʪʦʜ ʥʝ ʣʠʰʸʥ 

ʥʝʜʦʩʪʘʪʢʦʚ, ʨʘʟʨʘʙʦʪʢʘ ʘʣʴʪʝʨʥʘʪʠʚʥʦʛʦ ʤʝʪʦʜʘ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʘʥʘʣʠʟʘ 

ʠʩʩʣʝʜʫʝʤʦʡ ʛʨʫʧʧʳ ʧʨʝʧʘʨʘʪʦʚ ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʡ. 

ʊʘʢʦʡ ʦʧʪʠʯʝʩʢʠʡ ʤʝʪʦʜ ʘʥʘʣʠʟʘ ʢʘʢ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʷ, ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ 

ʠʤʝʝʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ ʧʝʨʝʜ ʜʨʫʛʠʤʠ ʤʝʪʦʜʘʤʠ. ɺ ʯʘʩʪʥʦʩʪʠ, 

ʦʪʣʠʯʘʝʪʩʷ ʧʨʦʩʪʦʪʦʡ ʤʝʪʦʜʠʢ ʘʥʘʣʠʟʘ, ʵʢʩʧʨʝʩʩʥʦʩʪʴʶ, ʜʦʩʪʫʧʥʦʩʪʴʶ, 

ʦʪʩʫʪʩʪʚʠʝʤ ʚʳʩʦʢʦʪʦʢʩʠʯʥʳʭ ʨʝʘʢʪʠʚʦʚ. ɽʛʦ ʧʨʠʤʝʥʝʥʠʝ ʧʦʟʚʦʣʠʪ ʫʤʝʥʴʰʠʪʴ 

ʩʪʦʠʤʦʩʪʴ, ʪʦʢʩʠʯʥʦʩʪʴ ʠ ʧʦʛʨʝʰʥʦʩʪʴ ʘʥʘʣʠʟʘ, ʧʦʚʳʩʠʪʴ ʚʦʩʧʨʦʠʟʚʦʜʠʤʦʩʪʴ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʝʩʢʦʛʦ ʤʝʪʦʜʘ ʘʥʘʣʠʟʘ ʜʣʷ 

ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʷʚʣʷʝʪʩʷ ʧʝʨʩʧʝʢʪʠʚʥʳʤ, ʥʦ ʤʦʞʝʪ ʙʳʪʴ 

ʟʘʪʨʫʜʥʝʥʦ ʜʝʬʠʮʠʪʦʤ ʠʣʠ ʤʘʣʦʜʦʩʪʫʧʥʦʩʪʴʶ ɻʉʆ ʠʩʩʣʝʜʫʝʤʳʭ ʚʝʱʝʩʪʚ. 

ʇʨʦʠʟʚʦʜʩʪʚʦ ɻʉʆ ʷʚʣʷʝʪʩʷ ʜʦʨʦʛʦʩʪʦʷʱʠʤ, ʧʦʵʪʦʤʫ ʯʘʩʪʦ ʚʦʟʥʠʢʘʝʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʠʤʝʥʷʪʴ ʦʧʪʠʯʝʩʢʠʝ ʦʙʨʘʟʮʳ ʩʨʘʚʥʝʥʠʷ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʠʭ 

ʟʘʤʝʥʠʪʴ. ʈʝʰʝʥʠʝ ʜʘʥʥʦʡ ʟʘʜʘʯʠ ʧʨʝʜʣʦʞʝʥʦ ʚ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʨʘʙʦʪʝ. 

ʊʘʢ ʢʘʢ ʚ ʣʠʪʝʨʘʪʫʨʝ ʧʨʘʢʪʠʯʝʩʢʠ ʦʪʩʫʪʩʪʚʫʝʪ ʠʥʬʦʨʤʘʮʠʷ ʦ ʭʠʤʠʢʦ-

ʪʦʢʩʠʢʦʣʦʛʠʯʝʩʢʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʦʬʣʦʢʩʘʮʠʥʘ, ʣʠʥʝʟʦʣʠʜʘ ʠ ʵʬʘʚʠʨʝʥʟʘ, 

ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʨʘʙʦʪʘʪʴ ʤʝʪʦʜʠʢʠ ʠʟʦʣʠʨʦʚʘʥʠʷ, ʦʙʥʘʨʫʞʝʥʠʷ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ 
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ʦʧʨʝʜʝʣʝʥʠʷ ʜʘʥʥʳʭ ʬʪʦʨʩʦʜʝʨʞʘʱʠʭ ʚʝʱʝʩʪʚ ʢʘʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ, ʪʘʢ ʠ ʚ 

ʩʦʯʝʪʘʥʠʠ ʩ ʣʝʢʘʨʩʪʚʝʥʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ ʨʘʟʣʠʯʥʳʭ ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʠʭ ʛʨʫʧʧ ʚ 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʦʙʲʝʢʪʘʭ ʠ ʚʝʱʝʩʪʚʝʥʥʳʭ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘʭ ʤʝʪʦʜʘʤʠ ʵʢʩʪʨʘʢʮʠʠ, 

ʋʌ-ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʠ, ʊʉʍ ʠ ɺʕɾʍ. 

 

 

 

 

 

 

  



34 

 

ʕʂʉʇɽʈʀʄɽʅʊɸʃʔʅɸʗ ʏɸʉʊʔ 

ɻʃɸɺɸ 2. ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ ʀʉʉʃɽɼʆɺɸʅʀʗ 

 

2.1. ʆʙʲʝʢʪʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ɼʣʷ ʨʘʟʨʘʙʦʪʢʠ ʤʝʪʦʜʠʢ ʠʜʝʥʪʠʬʠʢʘʮʠʠ, ʨʘʟʜʝʣʝʥʠʷ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ 

ʦʧʨʝʜʝʣʝʥʠʷ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʫʙʩʪʘʥʮʠʠ, ʦʪʚʝʯʘʶʱʠʝ ʪʨʝʙʦʚʘʥʠʷʤ ʅɼ; 

ʦʬʣʦʢʩʘʮʠʥ (ʩʝʨʠʠ: DC-0301H-1411001, YF00V140107, PH048517; ɸʆ 

çʌʘʨʤʘʩʠʥʪʝʟè, ʈʦʩʩʠʷ, ʛ. ʀʨʢʫʪʩʢ) [14], ʣʠʥʝʟʦʣʠʜ (ʩʝʨʠʠ: 061405896, 06147065, 

06147517; ɸʆ çʌʘʨʤʘʩʠʥʪʝʟè, ʈʦʩʩʠʷ, ʛ. ʀʨʢʫʪʩʢ) [20], ʵʬʘʚʠʨʝʥʟ (ʩʝʨʠʠ: 

EFVB16021, EFVB16024, EFVB16027; ɸʆ çʌʘʨʤʘʩʠʥʪʝʟè, ʈʦʩʩʠʷ, ʛ. ʀʨʢʫʪʩʢ) 

[30], ʜʠʬʝʥʛʠʜʨʘʤʠʥ (ʩʝʨʠʷ ʄ150903; ʆʆʆ çʅʇʌ çʂɽʄè, ʈʦʩʩʠʷ, ʧ. 

ʂʫʟʴʤʦʣʦʚʩʢʠʡ), ʧʨʦʢʘʠʥ (ʩʝʨʠʷ 20170547; çʍʫʙʵʡ ʄʘʢʩʬʘʨʤ ʀʥʜʘʩʪʨʠʟ ʂʦ., 

ʃʪʜ.è, ʂʠʪʘʡ), ʤʦʨʬʠʥ (ʩʝʨʠʷ 81213; ʌɻʋʇ çʄʦʩʢʦʚʩʢʠʡ ʵʥʜʦʢʨʠʥʥʳʡ ʟʘʚʦʜè, 

ʈʦʩʩʠʷ, ʛ. ʄʦʩʢʚʘ); ʣʝʢʘʨʩʪʚʝʥʥʳʝ ʬʦʨʤʳ: ʪʘʙʣʝʪʢʠ çʆʬʣʦʢʩʘʮʠʥè, ʧʦʢʨʳʪʳʝ 

ʦʙʦʣʦʯʢʦʡ, ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʦʬʣʦʢʩʘʮʠʥʘ ʧʦ 0,2 ʛ (ʩʝʨʠʠ: 030516, 020116, 010218; 

ʆʆʆ çʆʟʦʥè, ʈʦʩʩʠʷ, ʛ. ɾʠʛʫʣʸʚʩʢ), ʪʘʙʣʝʪʢʠ çɸʤʠʟʦʣʠʜè, ʧʦʢʨʳʪʳʝ ʦʙʦʣʦʯʢʦʡ, 

ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʣʠʥʝʟʦʣʠʜʘ ʧʦ 0,2 ʛ (ʩʝʨʠʠ: 150916, 120916, 140916; ɸʆ 

çʌʘʨʤʘʩʠʥʪʝʟè, ʈʦʩʩʠʷ, ʛ. ʀʨʢʫʪʩʢ), ʪʘʙʣʝʪʢʠ çʈʝʛʘʩʪè, ʧʦʢʨʳʪʳʝ ʦʙʦʣʦʯʢʦʡ, ʩ 

ʩʦʜʝʨʞʘʥʠʝʤ ʵʬʘʚʠʨʝʥʟʘ ʧʦ 0,6 ʛ (ʩʝʨʠʠ: 393116, 322116, 371116; ɸʆ 

çʌʘʨʤʘʩʠʥʪʝʟè, ʈʦʩʩʠʷ, ʛ. ʀʨʢʫʪʩʢ), ʪʘʙʣʝʪʢʠ çɸʤʠʪʨʠʧʪʠʣʠʥè ʩ ʩʦʜʝʨʞʘʥʠʝʤ 

ʘʤʠʪʨʠʧʪʠʣʠʥʘ ʧʦ 0,025 ʛ (ʩʝʨʠʷ 121117; ʆʆʆ çʆʟʦʥè, ʈʦʩʩʠʷ, ʛ. ɾʠʛʫʣʸʚʩʢ), 

ʪʘʙʣʝʪʢʠ çʌʝʥʦʙʘʨʙʠʪʘʣè ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʬʝʥʦʙʘʨʙʠʪʘʣʘ ʧʦ 0,1 ʛ (ʩʝʨʠʷ 171106; 

ʆɸʆ çʌʘʨʤʩʪʘʥʜʘʨʪ-ʃʝʢʩʨʝʜʩʪʚʘè, ʈʦʩʩʠʷ, ʛ. ʂʫʨʩʢ), ʢʘʧʩʫʣʳ çʈʠʬʘʤʧʠʮʠʥè ʩ 

ʩʦʜʝʨʞʘʥʠʝʤ ʨʠʬʘʤʧʠʮʠʥʘ ʧʦ 0,15 ʛ (ʩʝʨʠʷ 070418; ʈʋʇ çɹʝʣʤʝʜʧʨʝʧʘʨʘʪʳè, 

ʨʝʩʧʫʙʣʠʢʘ ɹʝʣʘʨʫʩʴ, ʛ. ʄʠʥʩʢ), ʪʘʙʣʝʪʢʠ çʄʝʣʠʧʨʘʤʠʥè, ʧʦʢʨʳʪʳʝ ʧʣʸʥʦʯʥʦʡ 

ʦʙʦʣʦʯʢʦʡ, ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʠʤʠʧʨʘʤʠʥʘ ʧʦ 0,025 ʛ (ʩʝʨʠʷ 6009N0917; ɿɸʆ 

çʌʘʨʤʘʮʝʚʪʠʯʝʩʢʠʡ ʟʘʚʦʜ çʕɻʀʉè, ɺʝʥʛʨʠʷ, ʛ. ɹʫʜʘʧʝʰʪ). 

ɺ ʪʘʙʣʠʮʝ 4 ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʧʠʩʘʥʠʷ, ʩʚʦʡʩʪʚʘ ʠ ʜʦʟʠʨʦʚʢʠ ʠʩʩʣʝʜʫʝʤʳʭ 

ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʚʝʱʝʩʪʚ, ʘ ʪʘʢʞʝ ʅɼ. 
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ʊʘʙʣʠʮʘ 4 ï ʀʩʩʣʝʜʫʝʤʳʝ ʣʝʢʘʨʩʪʚʝʥʥʳʝ ʚʝʱʝʩʪʚʘ 

ɺʝʱʝʩʪʚʦ 
ʆʧʠʩʘʥʠʝ, 

ʬʠʟʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ 

ʉʫʪʦʯʥʘʷ 

ʜʦʟʘ, ʤʛ 

ʅɼ ʥʘ ʩʫʙʩʪʘʥʮʠʶ ʠ 

ʣʝʢʘʨʩʪʚʝʥʥʳʝ ʬʦʨʤʳ 

ʆʬʣʦʢʩʘʮʠʥ 

(Ñ)-9-ʌʪʦʨ-2,3-

ʜʠʛʠʜʨʦ-3-ʤʝʪʠʣ-10-

(4-ʤʝʪʠʣ-1-

ʧʠʧʝʨʘʟʠʥʠʣ)-7-ʦʢʩʦ-

7ʅ-ʧʠʨʠʜʦ[1,2,3,-de]-

1,4-ʙʝʥʟʦʢʩʘʟʠʥ-6-

ʢʘʨʙʦʥʦʚʘʷ ʢʠʩʣʦʪʘ 

 

ɾʝʣʪʦʚʘʪʦ-ʙʝʣʳʝ ʠʣʠ 

ʧʦʯʪʠ ʙʝʣʳʝ 

ʢʨʠʩʪʘʣʣʳ ʠʣʠ 

ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʡ 

ʧʦʨʦʰʦʢ. 

ʇʨʘʢʪʠʯʝʩʢʠ 

ʥʝʨʘʩʪʚʦʨʠʤ ʚ ʚʦʜʝ. 

ʄʘʣʦ ʨʘʩʪʚʦʨʠʤ ʚ 

ʤʝʪʘʥʦʣʝ, ʭʣʦʨʠʩʪʦʤ 

ʤʝʪʠʣʝʥʝ, ʫʤʝʨʝʥʥʦ 

ʨʘʩʪʚʦʨʠʤ ʚ 

ʭʣʦʨʦʬʦʨʤʝ, 

ʨʘʩʪʚʦʨʠʤ ʚ ʫʢʩʫʩʥʦʡ 

ʢʠʩʣʦʪʝ ʣʝʜʷʥʦʡ. 

 

200-800  

ʆʬʣʦʢʩʘʮʠʥ ʩʫʙʩʪʘʥʮʠʷ ɸʆ 

çʌʘʨʤʘʩʠʥʪʝʟè, ʈʦʩʩʠʷ ʅɼ ˉ 

42-14653-07 

ʆʬʣʦʢʩʘʮʠʥ ʪʘʙʣʝʪʢʠ, 

ʧʦʢʨʳʪʳʝ ʦʙʦʣʦʯʢʦʡ, 200 ʤʛ. 

ʌʘʨʤʘʢʦʧʝʡʥʘʷ ʩʪʘʪʴʷ 

ʧʨʝʜʧʨʠʷʪʠʷ ɸʆ 

çʌʘʨʤʘʩʠʥʪʝʟè, ʈʦʩʩʠʷ ʅɼ ˉ 

42-14653-07 

 

ʃʠʥʝʟʦʣʠʜ 

(S)-N-({3-[3-ʬʪʦʨʦ-4-

(ʤʦʨʬʦʥʠʣ-4-

ʠʣ)ʬʝʥʠʣ]-2-ʦʢʩʦ-1,3-

ʦʢʩʘʟʦʣʠʜʠʥ-5-

ʠʣ}ʤʝʪʠʣ)ʘʮʝʪʘʤʠʜ

 

ɹʝʣʳʡ ʠʣʠ ʧʦʯʪʠ 

ʙʝʣʳʡ 

ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʡ 

ʧʦʨʦʰʦʢ, ʩ 

ʭʘʨʘʢʪʝʨʥʳʤ ʟʘʧʘʭʦʤ. 

ʋʤʝʨʝʥʥʦ ʨʘʩʪʚʦʨʠʤ 

ʚ ʤʝʪʘʥʦʣʝ ʠ ʘʮʝʪʦʥʝ, 

ʤʘʣʦ ʨʘʩʪʚʦʨʠʤ ʚ ʚʦʜʝ 

ʠ ʩʧʠʨʪʝ 96%. 

 

800-

1200 

ʃʠʥʝʟʦʣʠʜ ʩʫʙʩʪʘʥʮʠʷ ɸʆ 

çʌʘʨʤʘʩʠʥʪʝʟè, ʈʦʩʩʠʷ ʅɼ ˉ 

000704-120913 

ɸʤʠʟʦʣʠʜ ʪʘʙʣʝʪʢʠ, ʧʦʢʨʳʪʳʝ 

ʦʙʦʣʦʯʢʦʡ, 200 ʤʛ. 

ʌʘʨʤʘʢʦʧʝʡʥʘʷ ʩʪʘʪʴʷ 

ʧʨʝʜʧʨʠʷʪʠʷ ɸʆ 

çʌʘʨʤʘʩʠʥʪʝʟè, ʈʦʩʩʠʷ ʅɼ ˉ 

002276-111013 

ʕʬʘʚʠʨʝʥʟ 

(4S)-6-ʭʣʦʨ-4-

(ʮʠʢʣʦʧʨʦʧʠʣʵʪʠʥʠʣ)-

1,4-ʜʠʛʠʜʦ-4-

(ʪʨʠʬʪʦʨʤʝʪʠʣ)-2H-

3,1-ʙʝʥʟʦʢʩʘʟʠʥ-2-ʦʥ 

 

ɹʝʣʳʡ ʠʣʠ ʧʦʯʪʠ 

ʙʝʣʳʡ ʘʤʦʨʬʥʳʡ 

ʧʦʨʦʰʦʢ. 

ʇʨʘʢʪʠʯʝʩʢʠ 

ʥʝʨʘʩʪʚʦʨʠʤ ʚ ʚʦʜʝ, 

ʣʝʛʢʦ ʨʘʩʪʚʦʨʠʤ ʚ 

ʤʝʪʘʥʦʣʝ ʠ 

ʜʠʭʣʦʨʤʝʪʘʥʝ. 
600 

ʕʬʘʚʠʨʝʥʟ ʩʫʙʩʪʘʥʮʠʷ ɸʆ 

çʌʘʨʤʘʩʠʥʪʝʟè, ʈʦʩʩʠʷ ʅɼ ˉ 

000520-260313 

ʈʝʛʘʩʪ ʪʘʙʣʝʪʢʠ, ʧʦʢʨʳʪʳʝ 

ʦʙʦʣʦʯʢʦʡ, 600 ʤʛ. 

ʌʘʨʤʘʢʦʧʝʡʥʘʷ ʩʪʘʪʴʷ 

ʧʨʝʜʧʨʠʷʪʠʷ ɸʆ 

çʌʘʨʤʘʩʠʥʪʝʟè, ʈʦʩʩʠʷ  ʅɼ ˉ 

002554-310714 

 

ɺ ʪʘʙʣʠʮʝ 5 ʧʨʝʜʩʪʘʚʣʝʥʳ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʝʜʣʦʞʝʥʥʳʝ ʅɼ [13; 14; 

19; 20; 29; 30].  
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ʊʘʙʣʠʮʘ 5 ï ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʝʜʣʦʞʝʥʥʳʝ ʅɼ ʠ ʠʭ ʥʝʜʦʩʪʘʪʢʠ 

ɺʝʱʝʩʪʚʦ 
ʄʝʪʦʜʳ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ 

ʦʧʨʝʜʝʣʝʥʠʷ, ʧʨʝʜʣʦʞʝʥʥʳʝ ʚ ʅɼ 
ʅʝʜʦʩʪʘʪʢʠ ʧʨʝʜʣʘʛʘʝʤʳʭ ʚ ʅɼ 

ʤʝʪʦʜʦʚ 

ʆʬʣʦʢʩʘʮʠʥ 

ʩʫʙʩʪʘʥʮʠʷ 

ʂʦʣʠʯʝʩʪʚʝʥʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ï 

ʘʮʠʜʠʤʝʪʨʠʷ ʚ ʩʨʝʜʝ ʥʝʚʦʜʥʳʭ 

ʨʘʩʪʚʦʨʠʪʝʣʝʡ [20]. 

ï ʄʝʪʦʜ ʪʨʫʜʦʸʤʢʠʡ; 

ï ʨʘʙʦʪʘ ʧʨʝʜʧʦʣʘʛʘʝʪ 

ʧʨʠʤʝʥʝʥʠʝ ʪʦʢʩʠʯʥʳʭ 

ʣʝʪʫʯʠʭ ʨʘʩʪʚʦʨʠʪʝʣʝʡ;  

ï ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʤʝʪʴ 

ʛʝʨʤʝʪʠʟʠʨʦʚʘʥʥʫʶ 

ʪʠʪʨʦʚʘʣʴʥʫʶ ʫʩʪʘʥʦʚʢʫ; 

ï ʚʦ ʠʟʙʝʞʘʥʠʝ ʧʦʛʨʝʰʥʦʩʪʠ, 

ʠʩʧʦʣʴʟʫʝʤʳʝ ʨʝʘʢʪʠʚʳ 

ʜʦʣʞʥʳ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ 

ʪʨʝʙʦʚʘʥʠʷʤ ʅɼ. 

ʆʬʣʦʢʩʘʮʠʥ 

ʪʘʙʣʝʪʢʠ, 

ʧʦʢʨʳʪʳʝ 

ʦʙʦʣʦʯʢʦʡ 

ʂʦʣʠʯʝʩʪʚʝʥʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ï 

ɺʕɾʍ [19]. 

ï ʄʝʪʦʜ ʪʨʫʜʦʸʤʢʠʡ; 

ï  ʜʣʠʪʝʣʴʥʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ; 

ï  ʧʨʠʤʝʥʝʥʠʝ ʪʦʢʩʠʯʥʳʭ 

ʦʨʛʘʥʠʯʝʩʢʠʭ ʨʘʩʪʚʦʨʠʪʝʣʝʡ, 

ʜʦʨʦʛʦʩʪʦʷʱʠʭ ʨʝʘʢʪʠʚʦʚ ʠ 

ʧʨʠʙʦʨʦʚ; 

ï ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʫʩʣʦʚʠʷ 

ʨʘʟʨʘʙʦʪʘʥʳ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʠʤʧʦʨʪʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, 

ʤʘʣʦʜʦʩʪʫʧʥʦʛʦ ʜʣʷ ʤʥʦʛʠʭ 

ʣʘʙʦʨʘʪʦʨʠʡ. 

ʃʠʥʝʟʦʣʠʜ 

ʩʫʙʩʪʘʥʮʠʷ 

ʂʦʣʠʯʝʩʪʚʝʥʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ï 

ɺʕɾʍ [14]. 

ʃʠʥʝʟʦʣʠʜ 

ʪʘʙʣʝʪʢʠ, 

ʧʦʢʨʳʪʳʝ 

ʦʙʦʣʦʯʢʦʡ 

ʂʦʣʠʯʝʩʪʚʝʥʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ï 

ɺʕɾʍ [13]. 

ʕʬʘʚʠʨʝʥʟ 

ʩʫʙʩʪʘʥʮʠʷ 

ʂʦʣʠʯʝʩʪʚʝʥʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝï 

ɺʕɾʍ [30].  

ʕʬʘʚʠʨʝʥʟ 

ʪʘʙʣʝʪʢʠ, 

ʧʦʢʨʳʪʳʝ 

ʦʙʦʣʦʯʢʦʡ 

ʂʦʣʠʯʝʩʪʚʝʥʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ï 

ɺʕɾʍ [29]. 

 

 

ʀʩʧʦʣʴʟʫʝʤʳʝ ʚ ʨʘʙʦʪʝ ʤʝʪʦʜʳ: ʦʧʪʠʯʝʩʢʠʝ (ʩʧʝʢʪʨʦʩʢʦʧʠʷ ʚ ʋʌ ï 

ʦʙʣʘʩʪʠ), ɾɾʕ, ʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʠʝ (ʨʅ-ʤʝʪʨʠʷ), ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʠʝ 

(ʪʦʥʢʦʩʣʦʡʥʘʷ ʠ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʘʷ ʞʠʜʢʦʩʪʥʘʷ ʭʨʦʤʘʪʦʛʨʘʬʠʠ) ʠ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ. ʈʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʪʘʪʠʩʪʠʯʝʩʢʠ 

ʦʙʨʘʙʦʪʘʥʳ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʧʘʢʝʪʘ ʧʨʦʛʨʘʤʤ ʜʣʷ Windows XP (Microsoft Excel), 

ʠʩʧʦʣʴʟʫʷ ʢʨʠʪʝʨʠʠ ʉʪʴʶʜʝʥʪʘ ʠ ʌʠʰʝʨʘ. ʈʘʟʣʠʯʠʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳ ʧʨʠ 

ʜʦʚʝʨʠʪʝʣʴʥʦʡ ʚʝʨʦʷʪʥʦʩʪʠ p<0,05. 

ɼʣʷ ʠʟʤʝʨʝʥʠʷ ʦʧʪʠʯʝʩʢʦʡ ʧʣʦʪʥʦʩʪʠ ʨʘʩʪʚʦʨʦʚ ʠ ʨʝʛʠʩʪʨʘʮʠʠ ʵʣʝʢʪʨʦʥʥʳʭ 

ʩʧʝʢʪʨʦʚ ʧʨʠʤʝʥʷʣʩʷ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨ ʉʌ-2000 (ɿɸʆ "ʆʂɹ ʉʇɽʂʊʈ", ʛ. ʉʘʥʢʪ-

ʇʝʪʝʨʙʫʨʛ). ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʚ ʢʚʘʨʮʝʚʳʭ ʢʶʚʝʪʘʭ ʩ ʪʦʣʱʠʥʦʡ 

ʨʘʙʦʯʝʛʦ ʩʣʦʷ 1 ʩʤ ʥʘ ʬʦʥʝ ʨʘʩʪʚʦʨʠʪʝʣʷ. ʇʦʢʘʟʘʪʝʣʴ ʚʝʣʠʯʠʥʳ ʨʅ 
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ʢʦʥʪʨʦʣʠʨʦʚʘʣʩʷ ʫʥʠʚʝʨʩʘʣʴʥʳʤ ʠʦʥʦʤʝʨʦʤ ʀʊ-1101 (ʆʆʆ "ʀʟʤʝʨʠʪʝʣʴʥʘʷ 

ʪʝʭʥʠʢʘ", ʛ. ʄʦʩʢʚʘ).  

ɼʣʷ ʚʳʙʦʨʘ ʫʩʣʦʚʠʡ ʨʘʟʜʝʣʝʥʠʷ ʠʩʩʣʝʜʫʝʤʳʭ ʚʝʱʝʩʪʚ ʤʝʪʦʜʦʤ ʊʉʍ 

ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʛʦʪʦʚʳʝ ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʠʝ ʧʣʘʩʪʠʥʳ ʥʘ ʦʩʥʦʚʝ ʩʠʣʠʢʘʛʝʣʷ 

çʉʦʨʙʬʠʣ ʋʌ-254è (ʊʋ 26-11-17-89), çɸʨʤʩʦʨʙ ʋʌ-254è (ʊʋ 6-09-37-918-88), 

ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʚʳʩʦʢʫʶ ʩʪʝʧʝʥʴ ʘʢʪʠʚʥʦʩʪʠ, ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʫʶ ʪʦʣʱʠʥʫ 

ʩʦʨʙʝʥʪʘ. ʀʩʩʣʝʜʫʝʤʳʝ ʧʣʘʩʪʠʥʳ ʧʦʤʝʱʘʣʠʩʴ ʚ ʢʘʤʝʨʳ ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʠʝ 

12Ĭ20 ʩʤ. ɼʝʪʝʢʮʠʷ ʧʷʪʝʥ ʧʨʦʚʦʜʠʣʘʩʴ ʧʫʪʝʤ ʧʨʦʩʤʦʪʨʘ ʧʣʘʩʪʠʥ ʚ ʋʌ-ʩʚʝʪʝ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʛʦ ʦʙʣʫʯʘʪʝʣʷ ʋʌʉ-254 ʧʨʠ ʜʣʠʥʝ ʚʦʣʥʳ 254 ʥʤ 

ʧʦʩʣʝ ʦʧʨʳʩʢʠʚʘʥʠʷ ʠʭ ʨʝʘʢʪʠʚʦʤ ɼʨʘʛʝʥʜʦʨʬʘ. 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʝʪʦʜʦʤ ɺʕɾʍ ʧʨʠʤʝʥʷʣʩʷ 

ʤʠʢʨʦʢʦʣʦʥʦʯʥʳʡ ʞʠʜʢʦʩʪʥʳʡ ʭʨʦʤʘʪʦʛʨʘʬ ʩ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʳʤ 

ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʝʩʢʠʤ ʜʝʪʝʢʪʦʨʦʤ çʄʠʣʠʭʨʦʤ ɸ-02è ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ (ɿɸʆ çʕʢʦʅʦʚʘè, ʅʦʚʦʩʠʙʠʨʩʢ). ʆʧʪʠʤʘʣʴʥʳʤʠ ʫʩʣʦʚʠʷʤʠ 

ʭʨʦʤʘʪʦʛʨʘʬʠʨʦʚʘʥʠʷ ʦʬʣʦʢʩʘʮʠʥʘ, ʣʠʥʝʟʦʣʠʜʘ ʠ ʵʬʘʚʠʨʝʥʟʘ ʷʚʣʷʶʪʩʷ: 

ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʘʷ ʢʦʣʦʥʢʘ (75Ĭ2 ʤʤ), ʟʘʧʦʣʥʝʥʥʘʷ ʧʦʣʠʤʝʨʥʳʤ ʩʦʨʙʝʥʪʦʤ 

ProntoSIL-120-5-C18 AQ ʩ ʨʘʟʤʝʨʦʤ ʯʘʩʪʠʮ 5 ʤʢʤ (çBischoff Analysentechnik und 

Gerate GmbHè, ɻʝʨʤʘʥʠʷ). ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʢʦʣʦʥʢʠ ï 4000 ʪ.ʪ. ʊʝʤʧʝʨʘʪʫʨʘ 

ʪʝʨʤʦʩʪʘʪʘ ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʦʡ ʢʦʣʦʥʢʠ ï 40
o
C. ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ 

ʧʨʦʙʦʧʦʜʛʦʪʦʚʢʠ ʧʨʠʤʝʥʷʣʠʩʴ: ʨʅ-ʤʝʪʨ çɸʥʠʦʥ 4100è (ʈʦʩʩʠʷ, ʛ. ʅʦʚʦʩʠʙʠʨʩʢ), 

ʮʝʥʪʨʠʬʫʛʘ çEppendorfè 13200 ʦʙ/ʤʠʥ (ɻʝʨʤʘʥʠʷ), ʫʣʴʪʨʘʟʚʫʢʦʚʘʷ ʙʘʥʷ çBandelin 

SONOREXè (ɻʝʨʤʘʥʠʷ). ɺʦʜʘ ʦʯʠʱʝʥʥʘʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʦʯʠʱʝʥʘ ʩ ʧʦʤʦʱʴʶ 

ʩʠʩʪʝʤʳ çNorganic, Millipore Corporationè (ʉʐɸ). ɼʣʷ ʧʝʨʝʤʝʰʠʚʘʥʠʷ ʞʠʜʢʦʩʪʝʡ 

ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʧʨʠʙʦʨ ʐʝʡʢʝʨ S-3.08L (çELMIè, ʃʘʪʚʠʷ). 

ʆʧʪʠʯʝʩʢʠʝ ʦʙʨʘʟʮʳ ʩʨʘʚʥʝʥʠʷ 

ʈʘʙʦʯʠʤʠ ʩʪʘʥʜʘʨʪʥʳʤʠ ʦʙʨʘʟʮʘʤʠ, ʠʩʧʦʣʴʟʫʝʤʳʤʠ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ, 

ʷʚʣʷʶʪʩʷ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʠʝ ʩʫʙʩʪʘʥʮʠʠ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʚʝʱʝʩʪʚ, ʩʦʜʝʨʞʘʥʠʝ 

ʦʩʥʦʚʥʦʛʦ ʚʝʱʝʩʪʚʘ ʚ ʢʦʪʦʨʳʭ ʥʝ ʥʠʞʝ 99,9%. ʆʧʪʠʯʝʩʢʠʝ ʦʙʨʘʟʮʳ ʩʨʘʚʥʝʥʠʷ: 

ʢʘʣʠʷ ʬʝʨʨʠʮʠʘʥʠʜ (çʯ.ʜ.ʘ.è, ʩʝʨʠʷ 070816, çʉʦʶʟʭʠʤʧʨʦʤè), ʢʘʣʠʷ ʭʨʦʤʘʪ 
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(çʯ.ʜ.ʘ.è, ʩʝʨʠʷ 160217, çʉʦʶʟʭʠʤʧʨʦʤè), ʦʪʚʝʯʘʶʱʠʝ ʪʨʝʙʦʚʘʥʠʷʤ ɻʆʉʊʘ. 

ʉʚʦʡʩʪʚʘ ʫʢʘʟʘʥʥʳʭ ʦʧʪʠʯʝʩʢʠʭ ʦʙʨʘʟʮʦʚ ʩʨʘʚʥʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 6. 

ʊʘʙʣʠʮʘ 6 ï ʉʚʦʡʩʪʚʘ ʦʧʪʠʯʝʩʢʠʭ ʦʙʨʘʟʮʦʚ ʩʨʘʚʥʝʥʠʷ 

ɺʝʱʝʩʪʚʦ ɻʆʉʊ ʆʧʠʩʘʥʠʝ ʉʚʦʡʩʪʚʘ 

ʂʘʣʠʷ 

ʬʝʨʨʠʮʠʘʥʠʜ 

K3[Fe(CN)6], 

4206-75 

ʊʸʤʥʦ-ʢʨʘʩʥʳʝ 

ʨʦʤʙʠʯʝʩʢʠʝ 

ʢʨʠʩʪʘʣʣʳ 

ʈʘʩʪʚʦʨʠʤ ʚ ʚʦʜʝ.  

ʅʝʨʘʩʪʚʦʨʠʤ ʚ ʵʪʘʥʦʣʝ, ʜʠʵʪʠʣʦʚʦʤ 

ʵʬʠʨʝ, ʘʮʝʪʦʥʝ, 

ʘʥʠʣʠʥʝ, ʪʦʣʫʦʣʝ, ʪɻʠʣʘʮʝʪʘʪʝ, 

ʧʠʨʠʜʠʥʝ ʠ ʠʟʦʧʨʦʧʘʥʦʣʝ. 

ʂʘʣʠʷ ʭʨʦʤʘʪ 

K2CrO4 
4459-75 

ɾʸʣʪʳʝ 

ʢʨʠʩʪʘʣʣʳ 

ʨʦʤʙʠʯʝʩʢʦʡ 

ʩʠʥʛʦʥʠʠ 

ʈʘʩʪʚʦʨʠʤ ʚ ʚʦʜʝ.  

ʇʣʦʭʦ ʨʘʩʪʚʦʨʠʤ ʚ ʵʪʘʥʦʣʝ. 

ʈʝʘʢʪʠʚʳ 

ʇʨʠʤʝʥʷʝʤʳʝ ʥʝʦʨʛʘʥʠʯʝʩʢʠʝ ʢʠʩʣʦʪʳ, ʱʝʣʦʯʠ ʠ ʦʨʛʘʥʠʯʝʩʢʠʝ 

ʨʘʩʪʚʦʨʠʪʝʣʠ, ʘ ʪʘʢʞʝ ʠʩʩʣʝʜʫʝʤʳʝ ʦʙʨʘʟʮʳ ʩʨʘʚʥʝʥʠʷ ʦʪʚʝʯʘʣʠ ʪʨʝʙʦʚʘʥʠʷʤ 

ɻʆʉʊʦʚ ʠ ʧʦʜʚʝʨʛʘʣʠʩʴ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʦʯʠʩʪʢʝ ʧʦ ʨʘʥʝʝ ʨʘʟʨʘʙʦʪʘʥʥʳʤ 

ʤʝʪʦʜʠʢʘʤ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʠʩʧʦʣʴʟʫʝʤʳʭ ʨʝʘʢʪʠʚʦʚ 

ʧʨʠʚʝʜʝʥʘ ʚ ʪʘʙʣʠʮʝ 7. 

ʊʘʙʣʠʮʘ 7 ï ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʨʝʘʢʪʠʚʦʚ  

ʅʘʟʚʘʥʠʝ ʨʝʘʢʪʠʚʘ ʆʧʠʩʘʥʠʝ ʅɼ 

ɸʤʤʠʘʢʘ ʨʘʩʪʚʦʨ 

ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʡ 25% 

ɹʝʩʮʚʝʪʥʘʷ ʧʨʦʟʨʘʯʥʘʷ 

ʞʠʜʢʦʩʪʴ ʩ ʭʘʨʘʢʪʝʨʥʳʤ 

ʦʩʪʨʳʤ (ʨʝʟʢʠʤ) ʟʘʧʘʭʦʤ 

ɻʆʉʊ 3760-79 çʯ.ʜ.ʘ.è 

ɸʤʤʦʥʠʷ ʩʫʣʴʬʘʪ 
ɹʝʩʮʚʝʪʥʳʝ ʢʨʠʩʪʘʣʣʳ ʠʣʠ 

ʛʨʘʥʫʣʳ ʙʝʣʦʛʦ ʮʚʝʪʘ 
ɻʆʉʊ 3769-78 çʯ.ʜ.ʘ.è 

ɸʮʝʪʦʥ 

ɹʝʩʮʚʝʪʥʘʷ, ʧʨʦʟʨʘʯʥʘʷ, ʣʝʛʢʦ 

ʚʦʩʧʣʘʤʝʥʷʶʱʘʷʩʷ ʞʠʜʢʦʩʪʴ 

ʩ ʭʘʨʘʢʪʝʨʥʳʤ ʟʘʧʘʭʦʤ 

ʊʋ 6-09-3513-86 çʦ.ʩ.ʯ.è 

ɸʮʝʪʦʥʠʪʨʠʣ 
ʇʨʦʟʨʘʯʥʘʷ, ʙʝʩʮʚʝʪʥʘʷ 

ʞʠʜʢʦʩʪʴ 

ʊʋ 2634-002-80529938-

2015 çʦ.ʩ.ʯ.è 

ɹʝʥʟʦʣ 
ʇʨʦʟʨʘʯʥʘʷ, ʙʝʩʮʚʝʪʥʘʷ, 

ʚʦʩʧʣʘʤʝʥʷʶʱʘʷʩʷ ʞʠʜʢʦʩʪʴ 
ɻʆʉʊ 5955-75 çʭ.ʯ.è 

ɺʦʜʘ ʦʯʠʱʝʥʥʘʷ 

ɹʝʩʮʚʝʪʥʘʷ, ʧʨʦʟʨʘʯʥʘʷ 

ʞʠʜʢʦʩʪʴ ʙʝʟ ʟʘʧʘʭʘ 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷ 

ʬʘʨʤʘʢʦʧʝʷ (ɻʌ) XIV 

ʌʉ.2.2.0020.18 

ʄʝʪʠʣʝʥʭʣʦʨʠʜ (ʜʠʭʣʦʨʤʝʪʘʥ) ɹʝʩʮʚʝʪʥʘʷ ʞʠʜʢʦʩʪʴ ɻʆʉʊ 9968-86 çʭ.ʯ.è 

ʄʝʪʘʥʦʣ 
ʇʨʦʟʨʘʯʥʘʷ, ʙʝʩʮʚʝʪʥʘʷ, 

ʚʦʩʧʣʘʤʝʥʷʶʱʘʷʩʷ ʞʠʜʢʦʩʪʴ 
ɻʆʉʊ 6995-77 çʭ.ʯ.è 

ʅʘʪʨʠʷ ʛʠʜʨʦʢʩʠʜʘ ʨʘʩʪʚʦʨ 0,1 

ʄ 

ɹʝʩʮʚʝʪʥʘʷ ʧʨʦʟʨʘʯʥʘʷ 

ʞʠʜʢʦʩʪʴ 
ɻʆʉʊ 4398-86 çʭ.ʯ.è 

ʅʘʪʨʠʷ ʩʫʣʴʬʘʪ 
ɹʝʩʮʚʝʪʥʳʝ ʧʨʦʟʨʘʯʥʳʝ, 

ʚʳʚʝʪʨʠʚʘʶʱʠʝʩʷ ʥʘ ʚʦʟʜʫʭʝ 
ɻʆʉʊ 4171-76 çʯ.ʜ.ʘ.è 

http://en.wikipedia.org/wiki/ru:%D1%8D%D1%82%D0%B0%D0%BD%D0%BE%D0%BB
http://en.wikipedia.org/wiki/ru:%D0%B4%D0%B8%D1%8D%D1%82%D0%B8%D0%BB%D0%BE%D0%B2%D1%8B%D0%B9_%D1%8D%D1%84%D0%B8%D1%80
http://en.wikipedia.org/wiki/ru:%D0%B4%D0%B8%D1%8D%D1%82%D0%B8%D0%BB%D0%BE%D0%B2%D1%8B%D0%B9_%D1%8D%D1%84%D0%B8%D1%80
http://en.wikipedia.org/wiki/ru:%D0%B0%D1%86%D0%B5%D1%82%D0%BE%D0%BD
http://en.wikipedia.org/wiki/ru:%D0%B0%D0%BD%D0%B8%D0%BB%D0%B8%D0%BD
http://en.wikipedia.org/wiki/ru:%D1%82%D0%BE%D0%BB%D1%83%D0%BE%D0%BB
http://en.wikipedia.org/wiki/ru:%D1%8D%D1%82%D0%B8%D0%BB%D0%B0%D1%86%D0%B5%D1%82%D0%B0%D1%82
http://en.wikipedia.org/wiki/ru:%D0%BF%D0%B8%D1%80%D0%B8%D0%B4%D0%B8%D0%BD
http://en.wikipedia.org/wiki/ru:%D0%B8%D0%B7%D0%BE%D0%BF%D1%80%D0%BE%D0%BF%D0%B0%D0%BD%D0%BE%D0%BB
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ʢʨʠʩʪʘʣʣʳ ʠʣʠ ʙʝʣʳʡ 

ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʡ ʧʦʨʦʰʦʢ 

ʅʘʪʨʠʷ ʭʣʦʨʠʜ 

ɹʝʣʳʝ ʢʫʙʠʯʝʩʢʠʝ ʢʨʠʩʪʘʣʣʳ 

ʠʣʠ ʙʝʣʳʡ ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʡ 

ʧʦʨʦʰʦʢ 

ɻʆʉʊ 4233-77 çʯ.ʜ.ʘ.è 

ʉʧʠʨʪ 95% 

ɹʝʩʮʚʝʪʥʘʷ, ʧʨʦʟʨʘʯʥʘʷ, 

ʣʝʪʫʯʘʷ, ʚʦʩʧʣʘʤʝʥʷʶʱʘʷʩʷ 

ʞʠʜʢʦʩʪʴ; ʛʠʛʨʦʩʢʦʧʠʯʥʘ 

ʊʋ 6-09-1710-77 çʭ.ʯ.è 

ʊʦʣʫʦʣ 
ʇʨʦʟʨʘʯʥʘʷ, ʙʝʩʮʚʝʪʥʘʷ, 

ʚʦʩʧʣʘʤʝʥʷʶʱʘʷʩʷ ʞʠʜʢʦʩʪʴ 

ʊʋ 2631-020-44493179-98 

çʭ.ʯ.è 

ʍʣʦʨʠʩʪʦʚʦʜʦʨʦʜʥʦʡ ʢʠʩʣʦʪʳ 

ʨʘʩʪʚʦʨ 0,1 ʄ 

ɹʝʩʮʚʝʪʥʘʷ ʧʨʦʟʨʘʯʥʘʷ 

ʣʝʪʫʯʘʷ ʞʠʜʢʦʩʪʴ, 

ʩʚʦʝʦʙʨʘʟʥʦʛʦ ʟʘʧʘʭʘ, ʢʠʩʣʦʛʦ 

ʚʢʫʩʘ 

ʊʋ 2112-129- 

05757587-07 çʭ.ʯ.è 

ʍʣʦʨʥʘʷ ʢʠʩʣʦʪʘ 

ʇʨʦʟʨʘʯʥʘʷ, ʙʝʩʮʚʝʪʥʘʷ ʠʣʠ ʩʦ 

ʩʣʘʙʳʤ ʞʝʣʪʦʚʘʪʳʤ ʦʪʪʝʥʢʦʤ 

ʞʠʜʢʦʩʪʴ 

ʊʋ 6-09-2878-84 çʭ.ʯ.è 

ʍʣʦʨʦʬʦʨʤ (ʪʨʠʭʣʦʨʤʝʪʘʥ) 

ʇʨʦʟʨʘʯʥʘʷ, ʙʝʩʮʚʝʪʥʘʷ 

ʪʷʞʝʣʘʷ ʧʦʜʚʠʞʥʘʷ ʞʠʜʢʦʩʪʴ 

ʩ ʭʘʨʘʢʪʝʨʥʳʤ ʟʘʧʘʭʦʤ 

ʊʋ 6-09-4263-76 çʭ.ʯ.è 

ʕʪʠʣʘʮʝʪʘʪ 
ʇʨʦʟʨʘʯʥʘʷ, ʙʝʩʮʚʝʪʥʘʷ 

ʞʠʜʢʦʩʪʴ 
ʊʋ 18-16-291-80 çʭ.ʯ.è 

ʕʬʠʨ ʜʠʵʪʠʣʦʚʳʡ 

ʇʨʦʟʨʘʯʥʘʷ, ʙʝʩʮʚʝʪʥʘʷ, 

ʣʝʪʫʯʘʷ, ʦʯʝʥʴ ʧʦʜʚʠʞʥʘʷ, 

ʣʝʛʢʦ ʚʦʩʧʣʘʤʝʥʷʶʱʘʷʩʷ 

ʞʠʜʢʦʩʪʴ, ʛʠʛʨʦʩʢʦʧʠʯʥʘ 

ʊʋ 2600-001-43852015-10 

ʩ ʠʟʤ. ˉ1 

ʄʝʪʦʜʠʢʘ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʨʝʘʢʪʠʚʘ ɼʨʘʛʝʥʜʦʨʬʘ: (1 ʨʘʩʪʚʦʨ ï 1,7 ʛ ʚʠʩʤʫʪʘ 

ʦʩʥʦʚʥʦʛʦ ʥʠʪʨʘʪʘ ʨʘʩʪʚʦʨʷʝʪʩʷ ʚ 100 ʛ ʫʢʩʫʩʥʦʡ ʢʠʩʣʦʪʳ ʨʘʟʚʝʜʝʥʥʦʡ 20%; 2 

ʨʘʩʪʚʦʨ ï 40 ʛ ʢʘʣʠʷ ʡʦʜʠʜʘ ʨʘʩʪʚʦʨʷʝʪʩʷ ʚ 100 ʛ ʚʦʜʳ ʦʯʠʱʝʥʥʦʡ; ʧʝʨʝʜ 

ʧʨʦʚʝʜʝʥʠʝʤ ʜʝʪʝʢʮʠʠ ʩʤʝʰʠʚʘʝʪʩʷ 20 ʤʣ 1 ʨʘʩʪʚʦʨʘ, 5 ʤʣ 2 ʨʘʩʪʚʦʨʘ ʠ 40 ʤʣ 

ʚʦʜʳ ʦʯʠʱʝʥʥʦʡ). 

2.2. ʄʝʪʦʜʠʢʠ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʆʯʠʩʪʢʘ ʩʫʙʩʪʘʥʮʠʡ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʚʝʱʝʩʪʚ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʨʘʙʦʯʝʛʦ 

ʩʪʘʥʜʘʨʪʥʦʛʦ ʦʙʨʘʟʮʘ (ʈʉʆ): ʥʘʚʝʩʢʘ ʠʩʧʳʪʫʝʤʦʛʦ ʚʝʱʝʩʪʚʘ ʨʘʩʪʚʦʨʷʝʪʩʷ ʚ 

ʜʦʩʪʘʪʦʯʥʦʤ ʦʙʲʝʤʝ ʩʧʠʨʪʘ 95% ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʥʘʩʳʱʝʥʥʦʛʦ ʨʘʩʪʚʦʨʘ. 

ʇʨʠʛʦʪʦʚʣʝʥʥʳʡ ʨʘʩʪʚʦʨ ʥʘʛʨʝʚʘʝʪʩʷ ʠ ʩʨʘʟʫ ʬʠʣʴʪʨʫʝʪʩʷ ʯʝʨʝʟ ʬʠʣʴʪʨ ʠʟ ʙʫʤʘʛʠ 

ʣʘʙʦʨʘʪʦʨʥʦʡ ʬʠʣʴʪʨʦʚʘʣʴʥʦʡ (ɻʆʉʊ 12026-76). ʌʠʣʴʪʨʘʪ ʦʭʣʘʞʜʘʝʪʩʷ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʝ 0-10Üʉ. ʆʩʝʚʰʠʝ ʢʨʠʩʪʘʣʣʳ ʦʪʬʠʣʴʪʨʦʚʳʚʘʶʪʩʷ ʯʝʨʝʟ ʬʠʣʴʪʨ ʠʟ 

ʙʫʤʘʛʠ ʣʘʙʦʨʘʪʦʨʥʦʡ ʬʠʣʴʪʨʦʚʘʣʴʥʦʡ (ɻʆʉʊ 12026-76), ʟʘʪʝʤ 

ʧʝʨʝʢʨʠʩʪʘʣʣʠʟʦʚʳʚʘʶʪʩʷ ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʦʯʠʩʪʢʦʡ ʘʢʪʠʚʠʨʦʚʘʥʥʳʤ ʫʛʣʝʤ. 
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ʄʝʪʦʜʠʢʘ ʧʨʦʚʝʜʝʥʠʷ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ: ʪʦʯʥʘʷ 

ʥʘʚʝʩʢʘ ʧʨʝʧʘʨʘʪʘ ʨʘʩʪʚʦʨʷʝʪʩʷ ʚ ʥʝʙʦʣʴʰʦʤ ʦʙʲʝʤʝ ʨʘʩʪʚʦʨʠʪʝʣʷ ʚ ʤʝʨʥʦʡ 

ʢʦʣʙʝ ʦʧʨʝʜʝʣʝʥʥʦʡ ʚʤʝʩʪʠʤʦʩʪʠ, ʜʦʚʦʜʠʪʩʷ ʨʘʩʪʚʦʨʠʪʝʣʝʤ ʜʦ ʤʝʪʢʠ. ɿʘʪʝʤ 

ʘʣʠʢʚʦʪʥʘʷ ʯʘʩʪʴ ʨʘʩʪʚʦʨʘ ʧʝʨʝʥʦʩʠʪʩʷ ʚ ʜʨʫʛʫʶ ʤʝʨʥʫʶ ʢʦʣʙʫ, ʦʙʲʝʤ ʨʘʩʪʚʦʨʘ 

ʜʦʚʦʜʠʪʩʷ ʜʦ ʤʝʪʢʠ ʵʪʠʤ ʞʝ ʨʘʩʪʚʦʨʠʪʝʣʝʤ. ɼʘʣʝʝ ʦʧʪʠʯʝʩʢʘʷ ʧʣʦʪʥʦʩʪʴ 

ʧʨʠʛʦʪʦʚʣʝʥʥʦʛʦ ʨʘʩʪʚʦʨʘ ʠʟʤʝʨʷʝʪʩʷ ʧʨʠ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʜʣʠʥʝ ʚʦʣʥʳ ʥʘ 

ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʝ ʚ ʢʶʚʝʪʘʭ ʩ ʪʦʣʱʠʥʦʡ ʨʘʙʦʯʝʛʦ ʩʣʦʷ 10 ʤʤ. ɺ ʢʘʯʝʩʪʚʝ 

ʨʘʩʪʚʦʨʘ ʩʨʘʚʥʝʥʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʨʘʩʪʚʦʨʠʪʝʣʴ. ʇʘʨʘʣʣʝʣʴʥʦ ʧʨʦʚʦʜʠʪʩʷ 

ʠʟʤʝʨʝʥʠʝ ʦʧʪʠʯʝʩʢʦʡ ʧʣʦʪʥʦʩʪʠ ʨʘʩʪʚʦʨʘ ʦʙʨʘʟʮʘ ʩʨʘʚʥʝʥʠʷ. 

ʄʝʪʦʜʠʢʘ ʧʦʩʪʨʦʝʥʠʷ ʢʘʣʠʙʨʦʚʦʯʥʳʭ ʛʨʘʬʠʢʦʚ ʜʣʷ ʤʝʪʦʜʘ ɺʕɾʍ: 

ʪʦʯʥʘʷ ʥʘʚʝʩʢʘ ʧʨʝʧʘʨʘʪʘ ʧʦʤʝʱʘʝʪʩʷ ʚ ʤʝʨʥʫʶ ʢʦʣʙʫ ʚʤʝʩʪʠʤʦʩʪʴʶ 50 ʤʣ, 

ʨʘʩʪʚʦʨʷʝʪʩʷ ʚ ʦʧʨʝʜʝʣʝʥʥʦʤ ʨʘʩʪʚʦʨʠʪʝʣʝ, ʜʘʣʝʝ 10 ʤʣ ʧʦʣʫʯʝʥʥʦʛʦ ʨʘʩʪʚʦʨʘ 

ʮʝʥʪʨʠʬʫʛʠʨʫʝʪʩʷ (13400 ʦʙ/ʤʠʥ, 10 ʤʠʥ). ʄʝʪʦʜʦʤ ʨʘʟʙʘʚʣʝʥʠʷ ʛʦʪʦʚʷʪʩʷ 

ʩʪʘʥʜʘʨʪʥʳʝ ʨʘʩʪʚʦʨʳ ʜʣʷ ʛʨʘʜʫʠʨʦʚʢʠ ʩ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʧʦ ʠʩʩʣʝʜʫʝʤʦʤʫ 

ʚʝʱʝʩʪʚʫ 0,6, 0,3, 0,15, 0,1 ʠ 0,05 ʤʛ/ʤʣ. 

ʄʝʪʦʜʠʢʘ ʦʙʥʘʨʫʞʝʥʠʷ ʠʩʩʣʝʜʫʝʤʳʭ ʚʝʱʝʩʪʚ ʤʝʪʦʜʦʤ ʊʉʍ: ʩ ʧʦʤʦʱʴʶ 

ʤʠʢʨʦʰʧʨʠʮʘ ʥʘ ʣʠʥʠʶ ʩʪʘʨʪʘ ʛʦʪʦʚʳʭ ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʠʭ ʧʣʘʩʪʠʥʦʢ 

(çʉʦʨʙʬʠʣè ʠʣʠ çɸʨʤʩʦʨʙè) ʥʘʥʦʩʠʪʩʷ ʦʧʨʝʜʝʣʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʩʪʚʦʨʘ 

ʩʪʘʥʜʘʨʪʥʦʛʦ ʦʙʨʘʟʮʘ ʚʝʱʝʩʪʚʘ - ʩʚʠʜʝʪʝʣʷ (ʉʆɺʉ) ʠ ʨʘʩʪʚʦʨʘ ʠʩʩʣʝʜʫʝʤʦʛʦ 

ʧʨʝʧʘʨʘʪʘ. ʇʣʘʩʪʠʥʢʠ ʚʳʩʫʰʠʚʘʶʪʩʷ ʥʘ ʚʦʟʜʫʭʝ, ʟʘʪʝʤ ʭʨʦʤʘʪʦʛʨʘʬʠʨʫʶʪʩʷ 

ʚʦʩʭʦʜʷʱʠʤ ʩʧʦʩʦʙʦʤ. ʇʦʩʣʝ ʧʦʜʲʝʤʘ ʬʨʦʥʪʘ ʨʘʩʪʚʦʨʠʪʝʣʷ ʥʘ 10 ʩʤ ʚʳʰʝ ʣʠʥʠʠ 

ʩʪʘʨʪʘ ʧʣʘʩʪʠʥʢʠ ʚʳʥʠʤʘʶʪʩʷ ʠ ʩʫʰʘʪʩʷ ʥʘ ʚʦʟʜʫʭʝ ʚ ʪʝʯʝʥʠʝ 15-20 ʤʠʥ. 

ɺʝʣʠʯʠʥʘ ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʦʡ ʧʦʜʚʠʞʥʦʩʪʠ Rf ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ:  

Ὑ , (1) 

ʛʜʝ Lx ï ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʣʠʥʠʠ ʩʪʘʨʪʘ ʜʦ ʮʝʥʪʨʘ ʧʷʪʥʘ ʠʩʩʣʝʜʫʝʤʦʛʦ ʚʝʱʝʩʪʚʘ; 

Ls ï ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʣʠʥʠʠ ʩʪʘʨʪʘ ʜʦ ʣʠʥʠʠ ʬʠʥʠʰʘ. 

ʄʝʪʦʜʠʢʘ ʘʥʘʣʠʟʘ ʤʝʪʦʜʦʤ ɺʕɾʍ: ʠʩʧʳʪʫʝʤʳʡ ʨʘʩʪʚʦʨ ʚʚʦʜʠʪʩʷ ʚ 

ʢʦʣʦʥʢʫ ʚ ʦʙʲʝʤʝ 2 ʤʢʣ. ʈʝʛʠʩʪʨʘʮʠʷ ʭʨʦʤʘʪʦʛʨʘʤʤ ʧʨʦʚʦʜʠʪʩʷ ʚ ʟʥʘʯʝʥʠʷʭ ʜʣʠʥ 
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ʚʦʣʥ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʢʦʨʦʪʢʦʚʦʣʥʦʚʳʤ ʤʘʢʩʠʤʫʤʘʤ. ʈʝʟʫʣʴʪʘʪʳ 

ʦʙʨʘʙʘʪʳʚʘʶʪʩʷ ʚ ʧʨʦʛʨʘʤʤʝ çMicrosoft Excelè. 

ʄʝʪʦʜʠʢʘ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʤʦʜʝʣʴʥʦʛʦ ʦʙʨʘʟʮʘ ʤʦʯʠ: ʢ 25 ʤʣ ʤʦʯʠ 

ʜʦʙʘʚʣʷʝʪʩʷ ʨʘʩʪʚʦʨ ʚʝʱʝʩʪʚʘ ʚ ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʡ, ʪʦʢʩʠʯʝʩʢʦʡ ʠʣʠ ʣʝʪʘʣʴʥʦʡ 

ʜʦʟʠʨʦʚʢʝ. ʈʘʩʯʝʪ ʚʥʦʩʠʤʳʭ ʜʦʟ ʠʩʩʣʝʜʫʝʤʳʭ ʚʝʱʝʩʪʚ ʚʳʧʦʣʥʷʝʪʩʷ ʩ ʫʯʝʪʦʤ 

ʦʙʲʝʤʘ ʤʦʯʠ ï 25 ʤʣ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʦʥʮʝʥʪʨʘʮʠʷ ʦʬʣʦʢʩʘʮʠʥʘ, ʣʠʥʝʟʦʣʠʜʘ ʠ 

ʵʬʘʚʠʨʝʥʟʘ ʚ ʤʦʜʝʣʴʥʦʤ ʦʙʨʘʟʮʝ ʤʦʯʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 8,0; 40,0; 80,0 ʤʛ/ʤʣ. 

ʇʦʣʫʯʝʥʥʳʝ ʩʤʝʩʠ ʥʘʩʪʘʠʚʘʶʪʩʷ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʚ ʪʝʯʝʥʠʝ 24 ʯʘʩʦʚ. 

ʄʝʪʦʜʠʢʘ ʠʟʦʣʠʨʦʚʘʥʠʷ ʦʬʣʦʢʩʘʮʠʥʘ, ʣʠʥʝʟʦʣʠʜʘ ʠʣʠ ʵʬʘʚʠʨʝʥʟʘ: 1 

ʤʣ ʨʘʩʪʚʦʨʘ ʠʩʩʣʝʜʫʝʤʦʛʦ ʧʨʝʧʘʨʘʪʘ ʧʦʤʝʱʘʝʪʩʷ ʚ ʧʨʦʙʠʨʢʫ ʩ 2 ʤʣ ʚʦʜʳ 

ʦʯʠʱʝʥʥʦʡ, 1 ʤʣ ʵʣʝʢʪʨʦʣʠʪʘ ʠ ʧʦ ʢʘʧʣʷʤ ʜʦʙʘʚʣʷʝʪʩʷ ʭʣʦʨʠʩʪʦʚʦʜʦʨʦʜʥʦʡ 

ʢʠʩʣʦʪʳ ʨʘʩʪʚʦʨ 0,1 ʄ ʜʦ ʨʅ 6; 5; 4; 3; 2; ʠʣʠ ʘʤʤʠʘʢʘ ʨʘʩʪʚʦʨʦʤ 10% ʜʦ ʨʅ 7; 8; 

9; 10; 11; 12 (ʟʥʘʯʝʥʠʝ ʨʅ ʢʦʥʪʨʦʣʠʨʫʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʠʦʥʦʤʝʨʘ) ʠ 3 ʤʣ 

ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʨʘʩʪʚʦʨʠʪʝʣʷ. ʉʦʜʝʨʞʠʤʦʝ ʧʨʦʙʠʨʢʠ ʚʟʙʘʣʪʳʚʘʝʪʩʷ ʠ ʧʦʤʝʱʘʝʪʩʷ 

ʚ ʜʝʣʠʪʝʣʴʥʫʶ ʚʦʨʦʥʢʫ. ʇʦʩʣʝ ʨʘʟʜʝʣʝʥʠʷ ʬʘʟ ʩʣʦʡ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʨʘʩʪʚʦʨʠʪʝʣʷ 

ʦʪʜʝʣʷʝʪʩʷ. ʕʢʩʪʨʘʢʮʠʷ ʧʨʦʚʦʜʠʪʩʷ ʧʦʚʪʦʨʥʦ ʥʝʦʙʭʦʜʠʤʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʟ, 

ʠʟʚʣʝʯʝʥʠʷ ʦʙʲʝʜʠʥʷʶʪʩʷ. ʈʘʩʪʚʦʨʠʪʝʣʠ ʫʜʘʣʷʶʪʩʷ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ. 

ʇʦʣʫʯʝʥʥʳʝ ʧʦʩʣʝ ʠʩʧʘʨʝʥʠʷ ʵʢʩʪʨʘʛʝʥʪʘ ʩʫʭʠʝ ʦʩʪʘʪʢʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ 

ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʠʩʧʳʪʫʝʤʳʭ ʨʘʩʪʚʦʨʦʚ ʠ ʭʨʦʤʘʪʦʛʨʘʬʠʨʫʶʪʩʷ. ʈʘʩʯʝʪ ʩʪʝʧʝʥʠ 

ʠʟʚʣʝʯʝʥʠʷ ʠʩʩʣʝʜʫʝʤʦʛʦ ʚʝʱʝʩʪʚʘ (ʍ, %) ʧʨʦʚʦʜʠʪʩʷ ʤʝʪʦʜʦʤ ɺʕɾʍ. 

ʄʝʪʦʜʠʢʘ ʠʟʦʣʠʨʦʚʘʥʠʷ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʚʝʱʝʩʪʚ ʜʨʫʛʠʭ 

ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʠʭ ʛʨʫʧʧ: 3 ʤʣ ʤʦʜʝʣʴʥʦʛʦ ʦʙʨʘʟʮʘ ʤʦʯʠ ʧʝʨʝʥʦʩʠʪʩʷ ʚ 

ʜʝʣʠʪʝʣʴʥʫʶ ʚʦʨʦʥʢʫ, ʜʦʙʘʚʣʷʝʪʩʷ ʥʘʪʨʠʷ ʛʠʜʨʦʢʩʠʜʘ ʨʘʩʪʚʦʨ 0,1 ʄ ʜʦ ʨʅ 9,0-

10,0; 3 ʤʣ ʭʣʦʨʦʬʦʨʤʘ ʠ ʵʢʩʪʨʘʛʠʨʫʝʪʩʷ ʜʚʫʢʨʘʪʥʦ ʚ ʪʝʯʝʥʠʝ 7 ʤʠʥ. 

ʍʣʦʨʦʬʦʨʤʥʳʝ ʠʟʚʣʝʯʝʥʠʷ ʧʝʨʝʥʦʩʷʪʩʷ ʚ ʧʨʦʙʠʨʢʫ ʢ ʩʫʭʦʤʫ ʦʩʪʘʪʢʫ, 

ʧʦʣʫʯʝʥʥʦʤʫ ʚʳʰʝ. ʆʨʛʘʥʠʯʝʩʢʠʡ ʨʘʩʪʚʦʨʠʪʝʣʴ ʫʜʘʣʷʝʪʩʷ ʚ ʪʦʢʝ ʚʦʟʜʫʭʘ [9]. 
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ɻʃɸɺɸ 3. ʉʇɽʂʊʈʆʌʆʊʆʄɽʊʈʀʏɽʉʂʀʁ ʁ 

ʍʈʆʄɸʊʆɻʈɸʌʀʏɽʉʂʀʁ ɸʅɸʃʀɿ ʌʊʆʈʉʆɼɽʈɾɸʑʀʍ 

ʃɽʂɸʈʉʊɺɽʅʅʓʍ ʉʈɽɼʉʊɺ 

 

ʀʩʩʣʝʜʫʝʤʳʝ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʬʪʦʨʩʦʜʝʨʞʘʱʠʝ ʣʝʢʘʨʩʪʚʝʥʥʳʝ ʚʝʱʝʩʪʚʘ 

ʦʙʣʘʜʘʶʪ ʩʚʦʡʩʪʚʦʤ ʧʦʛʣʦʱʘʪʴ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʝ ʠʟʣʫʯʝʥʠʝ. ʋʯʠʪʳʚʘʷ ʥʘʣʠʯʠʝ 

ʜʘʥʥʦʛʦ ʩʚʦʡʩʪʚʘ, ʚʦʟʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʪʦʜʘ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʠ ʜʣʷ 

ʨʘʟʨʘʙʦʪʢʠ ʤʝʪʦʜʠʢ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ.  

ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʅɼ ʥʘ ʣʝʢʘʨʩʪʚʝʥʥʳʝ ʩʫʙʩʪʘʥʮʠʠ ʠ 

ʧʨʝʧʘʨʘʪʳ ʨʝʢʦʤʝʥʜʫʶʪ ʜʣʷ ʠʭ ʘʥʘʣʠʟʘ ʪʘʢʦʡ ʩʦʚʨʝʤʝʥʥʳʡ ʤʝʪʦʜ ʢʘʢ ɺʕɾʍ, 

ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʚ ʬʘʨʤʘʢʦʧʝʡʥʦʤ ʘʥʘʣʠʟʝ ʩʦʭʨʘʥʷʶʪ ʚʘʞʥʦʝ 

ʤʝʩʪʦ [1]. ɺ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʝʞʝʛʦʜʥʦ ʧʨʦʚʦʜʷʪʩʷ ʦʨʠʛʠʥʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʢʘʢ ʦʪʝʯʝʩʪʚʝʥʥʳʭ, ʪʘʢ ʠ ʟʘʨʫʙʝʞʥʳʭ ʘʚʪʦʨʦʚ. ʉʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʷ ʚʢʣʶʯʝʥʘ ʚ 

ɻʌ ʈʌ [72], ʄʝʞʜʫʥʘʨʦʜʥʫʶ [15] ʠ ʚʦ ʚʩʝ ʥʘʮʠʦʥʘʣʴʥʳʝ ʬʘʨʤʘʢʦʧʝʠ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʚʝʱʝʩʪʚ 

ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ, ʩʦʛʣʘʩʥʦ ʆʌʉ.1.2.1.1.0003.15 

çʉʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʷ ʚ ʋʌ ʠ ʚʠʜʠʤʦʡ ʦʙʣʘʩʪʷʭè, ʦʙʳʯʥʦ ʧʨʦʚʦʜʷʪ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʩʪʘʥʜʘʨʪʥʦʛʦ ʦʙʨʘʟʮʘ. ɼʘʥʥʳʡ ʚʘʨʠʘʥʪ ʘʥʘʣʠʟʘ ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ 

ʥʘʜʝʞʥʳʤ ʠ ʪʦʯʥʳʤ. ʅʦ, ʥʝ ʚʩʝ ʣʘʙʦʨʘʪʦʨʠʠ ʨʘʩʧʦʣʘʛʘʶʪ ʚ ʥʘʣʠʯʠʠ ʥʘʙʦʨʦʤ 

ɻʉʆ ʥʘ ʤʥʦʞʝʩʪʚʦ ʧʨʠʤʝʥʷʝʤʳʭ ʚ ʤʝʜʠʮʠʥʩʢʦʡ ʧʨʘʢʪʠʢʝ ʣʝʢʘʨʩʪʚʝʥʥʳʭ 

ʚʝʱʝʩʪʚ. ɺ ʯʘʩʪʥʦʩʪʠ, ʵʪʦ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʦ ʩ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʡ ʩʪʦʠʤʦʩʪʴʶ 

ɻʉʆ. ʇʦʠʩʢ ʚʝʱʝʩʪʚ, ʦʙʣʘʜʘʶʱʠʭ ʨʷʜʦʤ ʥʝʦʙʭʦʜʠʤʳʭ ʦʧʪʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʠ 

ʩʧʦʩʦʙʥʳʭ ʟʘʤʝʥʠʪʴ ɻʉʆ, ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʛʦ 

ʘʥʘʣʠʟʘ. ʂʨʦʤʝ ʪʦʛʦ, ʧʨʝʜʣʘʛʘʝʤʳʡ ʦʧʪʠʯʝʩʢʠʡ ʦʙʨʘʟʝʮ ʩʨʘʚʥʝʥʠʷ ʜʦʣʞʝʥ ʙʳʪʴ 

ʜʦʩʪʫʧʥʳʤ ʠ ʥʝʜʦʨʦʛʦʩʪʦʷʱʠʤ. ɺ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʨʘʙʦʪʝ ʠʩʩʣʝʜʦʚʘʥʳ 

ʦʧʪʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʦʬʣʦʢʩʘʮʠʥʘ, ʣʠʥʝʟʦʣʠʜʘ ʠ ʵʬʘʚʠʨʝʥʟʘ ʠ ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʨʠʤʝʥʝʥʠʷ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʜʣʷ ʠʭ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ 

ʦʧʨʝʜʝʣʝʥʠʷ ʤʝʪʦʜʦʤ ʚʥʝʰʥʝʛʦ ʩʪʘʥʜʘʨʪʘ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʦʧʪʠʯʝʩʢʠʭ ʦʙʨʘʟʮʦʚ 

ʩʨʘʚʥʝʥʠʷ. ʇʨʝʜʣʘʛʘʝʤʳʝ ʤʝʪʦʜʠʢʠ ʥʝ ʪʨʝʙʫʶʪ ʜʦʨʦʛʦʩʪʦʷʱʠʭ ʠ ʪʦʢʩʠʯʥʳʭ 

ʨʝʘʢʪʠʚʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʪ ʭʦʨʦʰʫʶ ʚʦʩʧʨʦʠʟʚʦʜʠʤʦʩʪʴ, ʧʨʦʩʪʳ ʚ ʚʳʧʦʣʥʝʥʠʠ. 
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3.1. ʆʧʪʠʤʠʟʘʮʠʷ ʫʩʣʦʚʠʡ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ 

ʦʬʣʦʢʩʘʮʠʥʘ ʚ ʩʫʙʩʪʘʥʮʠʠ ʠ ʣʝʢʘʨʩʪʚʝʥʥʦʡ ʬʦʨʤʝ 

ʉ ʮʝʣʴʶ ʦʧʪʠʤʠʟʘʮʠʠ ʫʩʣʦʚʠʡ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʝʩʢʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ 

ʦʬʣʦʢʩʘʮʠʥʘ ʙʳʣʠ ʠʟʫʯʝʥʳ ʩʪʘʙʠʣʴʥʦʩʪʴ ʨʘʩʪʚʦʨʦʚ ʧʨʠ ʭʨʘʥʝʥʠʠ ʠ ʩʧʝʢʪʨʳ 

ʧʦʛʣʦʱʝʥʠʷ ʨʘʩʪʚʦʨʦʚ ʦʬʣʦʢʩʘʮʠʥʘ ʚ ʠʥʪʝʨʚʘʣʝ ʨʅ 1,0-13,0, ʧʦʣʫʯʝʥʥʳʝ ʚ 

ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʤ ʜʠʘʧʘʟʦʥʝ ʜʣʠʥ ʚʦʣʥ ʦʪ 200 ʜʦ 400 ʥʤ. 

ʋʌ-ʩʧʝʢʪʨʳ ʧʦʛʣʦʱʝʥʠʷ ʦʬʣʦʢʩʘʮʠʥʘ (ʨʠʩ. 1) ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʪʨʝʤʷ 

ʧʦʣʦʩʘʤʠ ʧʦʛʣʦʱʝʥʠʷ ʩ ʤʘʢʩʠʤʫʤʘʤʠ ʧʦʛʣʦʱʝʥʠʷ ʧʨʠ ʜʣʠʥʘʭ ʚʦʣʥ 226 Ñ 1 ʥʤ, 

293 Ñ 1 ʥʤ ʠ 329 Ñ 1 ʥʤ (ʨʅ 3,1), 226 Ñ 1 ʥʤ, 293 Ñ 1 ʥʤ ʠ 327 Ñ 1 ʥʤ (ʨʅ 1,1), ʘ 

ʪʘʢʞʝ 226 Ñ 1 ʥʤ, 294 Ñ 1 ʥʤ ʠ 326 Ñ 1 ʥʤ (ʨʅ 2,78). ʇʨʠ pH 12,67 ʚ ʋʌ-ʩʧʝʢʪʨʝ 

ʧʦʛʣʦʱʝʥʠʷ ʦʬʣʦʢʩʘʮʠʥʘ ʠʤʝʝʪʩʷ ʧʣʝʯʦ ʧʨʠ ʜʣʠʥʘʭ ʚʦʣʥ 239-255 ʥʤ ʠ 

ʤʘʢʩʠʤʫʤʳ ʧʦʛʣʦʱʝʥʠʷ ʧʨʠ ʜʣʠʥʘʭ ʚʦʣʥ 289 Ñ 1 ʥʤ ʠ 334 Ñ 1 ʥʤ. ʂʨʦʤʝ ʵʪʦʛʦ, 

ʧʨʠ ʚʩʝʭ ʟʥʘʯʝʥʠʷʭ ʨʅ ʥʘ ʋʌ-ʩʧʝʢʪʨʘʭ ʧʦʛʣʦʱʝʥʠʷ ʦʬʣʦʢʩʘʮʠʥʘ ʧʨʦʠʩʭʦʜʠʪ 

ʙʘʪʦʭʨʦʤʥʳʡ ʩʜʚʠʛ ʩ ʦʜʥʦʚʨʝʤʝʥʥʳʤ ʛʠʧʝʨʭʨʦʤʥʳʤ ʵʬʬʝʢʪʦʤ ʚ ʦʙʣʘʩʪʠ ʜʦ 294 

ʥʤ, ʦʜʥʘʢʦ, ʧʨʠ ʧʝʨʝʭʦʜʝ ʢ 326 ʥʤ ʥʘʙʣʶʜʘʝʪʩʷ ʛʠʧʩʦʭʨʦʤʥʳʡ ʩʜʚʠʛ ʩ 

ʦʜʥʦʚʨʝʤʝʥʥʳʤ ʛʠʧʦʭʨʦʤʥʳʤ ʵʬʬʝʢʪʦʤ. ʀʟʫʯʝʥʠʝ ʩʪʘʙʠʣʴʥʦʩʪʠ ʨʘʩʪʚʦʨʦʚ 

ʦʬʣʦʢʩʘʮʠʥʘ ʚ ʪʝʯʝʥʠʝ ʩʫʪʦʢ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʧʨʠ ʚʩʝʭ ʟʥʘʯʝʥʠʷʭ ʨʅ ʟʥʘʯʠʪʝʣʴʥʦʛʦ 

ʠʟʤʝʥʝʥʠʷ ʦʧʪʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʦʬʣʦʢʩʘʮʠʥʘ ʥʝ ʧʨʦʠʩʭʦʜʠʪ (ʨʠʩ. 2). 

ɼʣʷ ʘʥʘʣʠʟʘ ʚ ʢʘʯʝʩʪʚʝ ʨʘʩʪʚʦʨʠʪʝʣʷ ʦʬʣʦʢʩʘʮʠʥʘ ʙʳʣ ʚʳʙʨʘʥ 

ʭʣʦʨʠʩʪʦʚʦʜʦʨʦʜʥʦʡ ʢʠʩʣʦʪʳ ʨʘʩʪʚʦʨ 0,1 ʄ, ʪʘʢ ʢʘʢ ʚ ʜʘʥʥʦʤ ʨʘʩʪʚʦʨʠʪʝʣʝ 

ʦʬʣʦʢʩʘʮʠʥ ʭʦʨʦʰʦ ʨʘʩʪʚʦʨʠʤ, ʘ ʧʦʣʫʯʝʥʥʳʡ ʨʘʩʪʚʦʨ ʩʪʘʙʠʣʝʥ. 

 

ʈʠʩʫʥʦʢ 1 ï ʋʌ-ʩʧʝʢʪʨʳ ʧʦʛʣʦʱʝʥʠʷ 0,0005% ʨʘʩʪʚʦʨʦʚ ʦʬʣʦʢʩʘʮʠʥʘ ʧʨʠ 

ʨʘʟʣʠʯʥʳʭ ʟʥʘʯʝʥʠʷʭ pH. ʅʦʤʝʨ ʢʨʠʚʦʡ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʟʥʘʯʝʥʠʶ ʨʅ 
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ʈʠʩʫʥʦʢ 2 ï ɿʘʚʠʩʠʤʦʩʪʴ ʦʧʪʠʯʝʩʢʦʡ ʧʣʦʪʥʦʩʪʠ ʨʘʩʪʚʦʨʦʚ ʦʬʣʦʢʩʘʮʠʥʘ ʦʪ 

ʚʨʝʤʝʥʠ ʭʨʘʥʝʥʠʷ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʟʥʘʯʝʥʠʷʭ pH 

ʊʘʢ ʢʘʢ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʝʩʢʠʡ ʤʝʪʦʜ ʷʚʣʷʝʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʳʤ, ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʦʬʣʦʢʩʘʮʠʥʘ ʚ ʩʫʙʩʪʘʥʮʠʠ ʥʝʦʙʭʦʜʠʤʦ 

ʚʳʙʨʘʪʴ ʦʧʪʠʯʝʩʢʠʡ ʦʙʨʘʟʝʮ ʩʨʘʚʥʝʥʠʷ. ʆʧʪʠʯʝʩʢʠʝ ʦʙʨʘʟʮʳ ʩʨʘʚʥʝʥʠʷ ï ʵʪʦ 

ʜʦʩʪʫʧʥʳʝ ʚ ʯʠʩʪʦʤ ʚʠʜʝ ʦʨʛʘʥʠʯʝʩʢʠʝ ʠ ʥʝʦʨʛʘʥʠʯʝʩʢʠʝ ʩʦʝʜʠʥʝʥʠʷ, 

ʦʙʣʘʜʘʶʱʠʝ ʦʧʨʝʜʝʣʸʥʥʳʤʠ ʦʧʪʠʯʝʩʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, ʧʦʟʚʦʣʷʶʱʠʤʠ 

ʧʨʠʤʝʥʷʪʴ ʠʭ ʜʣʷ ʘʥʘʣʠʟʘ ʚ ʤʝʪʦʜʝ ʋʌ-ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʠ. ʈʘʩʪʚʦʨʳ ʵʪʠʭ 

ʚʝʱʝʩʪʚ ʧʨʠ ʭʨʘʥʝʥʠʠ ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʷʚʣʷʶʪʩʷ ʫʩʪʦʡʯʠʚʳʤʠ. ɺʳʙʦʨ ʪʘʢʦʛʦ 

ʩʦʝʜʠʥʝʥʠʷ ʜʣʷ ʘʥʘʣʠʟʘ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʬʘʢʪʦʨʘʭ, ʚʣʠʷʥʠʝ ʢʦʪʦʨʳʭ ʥʝʦʙʭʦʜʠʤʦ 

ʫʯʠʪʳʚʘʪʴ: ʨʘʩʪʚʦʨʠʪʝʣʴ, ʧʨʠʤʝʥʷʝʤʳʡ ʜʣʷ ʨʘʩʪʚʦʨʝʥʠʷ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ 

ʚʝʱʝʩʪʚʘ, ʘʥʘʣʠʪʠʯʝʩʢʫʶ ʜʣʠʥʫ ʚʦʣʥʳ ʠʩʩʣʝʜʫʝʤʦʛʦ ʚʝʱʝʩʪʚʘ, ʘ ʪʘʢʞʝ 

ʦʧʪʠʤʘʣʴʥʫʶ ʦʙʣʘʩʪʴ ʧʦʛʣʦʱʝʥʠʷ ʦʧʪʠʯʝʩʢʦʛʦ ʦʙʨʘʟʮʘ ʩʨʘʚʥʝʥʠʷ [4].  

ɼʣʷ ʤʝʪʦʜʠʢʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʦʬʣʦʢʩʘʮʠʥʘ ʚ ʢʘʯʝʩʪʚʝ 

ʦʧʪʠʯʝʩʢʦʛʦ ʦʙʨʘʟʮʘ ʩʨʘʚʥʝʥʠʷ ʙʳʣʦ ʧʨʝʜʣʦʞʝʥʦ ʚʝʱʝʩʪʚʦ ʥʝʦʨʛʘʥʠʯʝʩʢʦʡ 

ʧʨʠʨʦʜʳ ï ʢʘʣʠʷ ʬʝʨʨʠʮʠʘʥʠʜ. ɼʘʥʥʳʡ ʦʧʪʠʯʝʩʢʠʡ ʦʙʨʘʟʝʮ ʩʨʘʚʥʝʥʠʷ 

ʚʳʧʫʩʢʘʝʪʩʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴʶ ʢʚʘʣʠʬʠʢʘʮʠʠ çʯ.ʜ.ʘ.è ʠ ʠʤʝʝʪ ɻʆʉʊ 4206-75, 

ʨʝʛʣʘʤʝʥʪʠʨʫʶʱʠʡ ʝʛʦ ʢʘʯʝʩʪʚʦ, ʢʨʦʤʝ ʪʦʛʦ, ʦʥ ʷʚʣʷʝʪʩʷ ʜʦʩʪʫʧʥʳʤ ʜʣʷ ʤʥʦʛʠʭ 

ʭʠʤʠʯʝʩʢʠʭ ʣʘʙʦʨʘʪʦʨʠʡ, ʪʘʢ ʢʘʢ ʠʤʝʝʪ ʥʠʟʢʫʶ ʩʪʦʠʤʦʩʪʴ. ʉʦʜʝʨʞʘʥʠʝ ʚ ʥʝʤ 

ʦʩʥʦʚʥʦʛʦ ʚʝʱʝʩʪʚʘ, ʦʧʨʝʜʝʣʝʥʥʦʝ ʭʠʤʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ, ʩʦʩʪʘʚʣʷʝʪ ʥʝ ʤʝʥʝʝ 

99,9%. 

ʉʧʝʢʪʨʳ ʧʦʛʣʦʱʝʥʠʷ ʨʘʩʪʚʦʨʦʚ ʢʘʣʠʷ ʬʝʨʨʠʮʠʘʥʠʜʘ [5] ʚ ʜʠʘʧʘʟʦʥʝ ʨʅ 1,1-

5,0 ʦʪʣʠʯʘʶʪʩʷ ʪʨʝʤʷ ʧʦʣʦʩʘʤʠ ʧʦʛʣʦʱʝʥʠʷ ʩ ʤʘʢʩʠʤʫʤʘʤʠ ʧʨʠ ʜʣʠʥʘʭ ʚʦʣʥ 
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261Ñ1ʥʤ, 303Ñ1ʥʤ ʠ 421Ñ1ʥʤ. ʉʧʝʢʪʨʳ ʧʦʛʣʦʱʝʥʠʷ ʨʘʩʪʚʦʨʘ ʢʘʣʠʷ 

ʬʝʨʨʠʮʠʘʥʠʜʘ ʚ ʧʨʦʤʝʞʫʪʢʝ ʨʅ 9,0-13,0 ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʪʨʝʤʷ ʧʦʣʦʩʘʤʠ 

ʧʦʛʣʦʱʝʥʠʷ ʩ ʤʘʢʩʠʤʫʤʘʤʠ ʧʨʠ ʜʣʠʥʘʭ ʚʦʣʥ 261Ñ1ʥʤ, 303Ñ1ʥʤ ʠ 422Ñ1ʥʤ [11]. 

ʇʨʠ ʠʟʤʝʥʝʥʠʠ ʢʠʩʣʦʪʥʦʩʪʠ ʩʨʝʜʳ ʦʧʪʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʢʘʣʠʷ ʬʝʨʨʠʮʠʘʥʠʜʘ ʥʝ 

ʤʝʥʷʶʪʩʷ. ʆʧʪʠʤʘʣʴʥʳʤʠ ʦʙʣʘʩʪʷʤʠ ʧʦʛʣʦʱʝʥʠʷ, ʚ ʢʦʪʦʨʳʭ ʢʘʣʠʷ ʬʝʨʨʠʮʠʘʥʠʜ 

ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʢʘʢ ʦʧʪʠʯʝʩʢʠʡ ʦʙʨʘʟʝʮ ʩʨʘʚʥʝʥʠʷ ʚ 

ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʝʩʢʦʤ ʘʥʘʣʠʟʝ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʚʝʱʝʩʪʚ, ʷʚʣʷʶʪʩʷ ʧʨʝʜʝʣʳ 255 

ï 267 ʥʤ, 290 ï 316 ʥʤ ʠ 402 ï 440 ʥʤ [5].  

ɿʘ ʘʥʘʣʠʪʠʯʝʩʢʫʶ ʜʣʠʥʫ ʚʦʣʥʳ ʦʬʣʦʢʩʘʮʠʥʘ ʙʳʣʘ ʚʟʷʪʘ ʜʣʠʥʘ ʚʦʣʥʳ 293 

ʥʤ, ʯʪʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʜʣʠʥʫ ʚʦʣʥʳ ʤʘʢʩʠʤʫʤʘ ʧʦʛʣʦʱʝʥʠʷ ʦʬʣʦʢʩʘʮʠʥʘ ʚ 

ʭʣʦʨʠʩʪʦʚʦʜʦʨʦʜʥʦʡ ʢʠʩʣʦʪʳ ʨʘʩʪʚʦʨʝ 0,1 ʄ, ʢʦʪʦʨʘʷ ʚʭʦʜʠʪ ʚ ʦʧʪʠʤʘʣʴʥʳʡ 

ʠʥʪʝʨʚʘʣ ʧʦʛʣʦʱʝʥʠʷ ʢʘʣʠʷ ʬʝʨʨʠʮʠʘʥʠʜʘ 290-316 ʥʤ. ʕʪʦ ʜʘʸʪ ʦʩʥʦʚʘʥʠʝ 

ʧʨʝʜʧʦʣʘʛʘʪʴ, ʯʪʦ ʜʣʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʠʩʩʣʝʜʫʝʤʦʛʦ ʚʝʱʝʩʪʚʘ 

ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʭʣʦʨʠʩʪʦʚʦʜʦʨʦʜʥʦʡ 

ʢʠʩʣʦʪʳ ʨʘʩʪʚʦʨʘ 0,1 ʄ ʢʘʢ ʨʘʩʪʚʦʨʠʪʝʣʷ, ʚ ʢʘʯʝʩʪʚʝ ʦʧʪʠʤʘʣʴʥʦʛʦ ʦʧʪʠʯʝʩʢʦʛʦ 

ʦʙʨʘʟʮʘ ʩʨʘʚʥʝʥʠʷ ʤʦʞʥʦ ʧʨʝʜʣʦʞʠʪʴ ʢʘʣʠʷ ʬʝʨʨʠʮʠʘʥʠʜ.  

ʅʘ ʨʠʩʫʥʢʝ 3 ʧʨʝʜʩʪʘʚʣʝʥʳ ʋʌ-ʩʧʝʢʪʨʳ ʧʦʛʣʦʱʝʥʠʷ 0,0005% ʨʘʩʪʚʦʨʘ 

ʦʬʣʦʢʩʘʮʠʥʘ ʠ 0,012% ʨʘʩʪʚʦʨʘ ʢʘʣʠʷ ʬʝʨʨʠʮʠʘʥʠʜʘ ʚ ʭʣʦʨʠʩʪʦʚʦʜʦʨʦʜʥʦʡ 

ʢʠʩʣʦʪʳ ʨʘʩʪʚʦʨʝ 0,1 ʄ. 

 

ʈʠʩʫʥʦʢ 3 ï ʋʌ-ʩʧʝʢʪʨʳ ʧʦʛʣʦʱʝʥʠʷ 0,0005% ʨʘʩʪʚʦʨʘ ʦʬʣʦʢʩʘʮʠʥʘ ʠ 

0,012% ʨʘʩʪʚʦʨʘ ʢʘʣʠʷ ʬʝʨʨʠʮʠʘʥʠʜʘ ʚ ʭʣʦʨʠʩʪʦʚʦʜʦʨʦʜʥʦʡ ʢʠʩʣʦʪʳ ʨʘʩʪʚʦʨʝ 0,1 

ʄ. 1 ï ʦʬʣʦʢʩʘʮʠʥ; 2 ï ʢʘʣʠʷ ʬʝʨʨʠʮʠʘʥʠʜ 
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ʊʘʢ ʢʘʢ ʦʬʣʦʢʩʘʮʠʥ ʠ ʢʘʣʠʷ ʬʝʨʨʠʮʠʘʥʠʜ ʦʪʣʠʯʘʶʪʩʷ ʧʦ ʭʠʤʠʯʝʩʢʦʤʫ 

ʩʦʩʪʘʚʫ ʠ ʠʭ ʫʜʝʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʧʦʛʣʦʱʝʥʠʷ ʥʝ ʩʦʚʧʘʜʘʶʪ, ʥʝʦʙʭʦʜʠʤʦ 

ʧʨʦʠʟʚʝʩʪʠ ʨʘʩʯʸʪ ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʝʨʝʩʯʸʪʘ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʩʦʙʦʡ ʦʪʥʦʰʝʥʠʝ 

ʫʜʝʣʴʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦʛʣʦʱʝʥʠʷ ʦʧʪʠʯʝʩʢʦʛʦ Eʦʦʩ ʠ ʨʘʙʦʯʝʛʦ Eʦʩ ʦʙʨʘʟʮʦʚ 

ʩʨʘʚʥʝʥʠʷ: 

ʦʩ

ʦʦʩ
ʧʝʨ

ɽ

ɽ
ʂ =

, (2)  

ʛʜʝ Eʦʩ ï ʫʜʝʣʴʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʧʦʛʣʦʱʝʥʠʷ ʨʘʙʦʯʝʛʦ ʦʙʨʘʟʮʘ ʩʨʘʚʥʝʥʠʷ 

ʠʩʩʣʝʜʫʝʤʦʛʦ ʚʝʱʝʩʪʚʘ; Eʦʦʩ ï ʫʜʝʣʴʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʧʦʛʣʦʱʝʥʠʷ ʦʧʪʠʯʝʩʢʦʛʦ 

ʦʙʨʘʟʮʘ ʩʨʘʚʥʝʥʠʷ. 

ʈʝʟʫʣʴʪʘʪʳ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʝʨʝʩʯʝʪʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 8. 

ʊʘʙʣʠʮʘ 8 ï ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʝʨʝʩʯʝʪʘ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʦʬʣʦʢʩʘʮʠʥʘ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ ʧʦ ʢʘʣʠʷ ʬʝʨʨʠʮʠʘʥʠʜʫ 

ʀʩʧʦʣʴʟʫʷ ʧʨʝʜʣʦʞʝʥʥʳʝ ʫʩʣʦʚʠʷ, ʜʘʣʝʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʤʝʪʦʜʠʢʘ 

ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʦʬʣʦʢʩʘʮʠʥʘ ʚ ʩʫʙʩʪʘʥʮʠʠ 

ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ. 

ʄʝʪʦʜʠʢʘ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʦʬʣʦʢʩʘʮʠʥʘ ʚ ʩʫʙʩʪʘʥʮʠʠ: ʪʦʯʥʘʷ 

ʥʘʚʝʩʢʘ ʩʫʙʩʪʘʥʮʠʠ (ʦʢʦʣʦ 0,0500 ʛ ʦʬʣʦʢʩʘʮʠʥʘ) ʢʦʣʠʯʝʩʪʚʝʥʥʦ ʧʝʨʝʥʦʩʠʪʩʷ ʚ 

ʤʝʨʥʫʶ ʢʦʣʙʫ ʚʤʝʩʪʠʤʦʩʪʴʶ 100 ʤʣ, ʨʘʩʪʚʦʨʷʝʪʩʷ ʚ ʭʣʦʨʠʩʪʦʚʦʜʦʨʦʜʥʦʡ 

ʢʠʩʣʦʪʳ ʨʘʩʪʚʦʨʝ 0,1 ʄ, ʜʦʚʦʜʠʪʩʷ ʦʙʲʝʤ ʨʘʩʪʚʦʨʘ ʵʪʠʤ ʞʝ ʨʘʩʪʚʦʨʠʪʝʣʝʤ ʜʦ 

ʤʝʪʢʠ ʠ ʧʝʨʝʤʝʰʠʚʘʝʪʩʷ. 1 ʤʣ ʧʦʣʫʯʝʥʥʦʛʦ ʨʘʩʪʚʦʨʘ ʧʦʤʝʱʘʝʪʩʷ ʚ ʤʝʨʥʫʶ ʢʦʣʙʫ 

ʚʤʝʩʪʠʤʦʩʪʴʶ 100 ʤʣ, ʜʦʚʦʜʠʪʩʷ ʦʙʲʝʤ ʨʘʩʪʚʦʨʘ ʜʦ ʤʝʪʢʠ ʭʣʦʨʠʩʪʦʚʦʜʦʨʦʜʥʦʡ 

ʢʠʩʣʦʪʳ ʨʘʩʪʚʦʨʦʤ 0,1 ʄ ʠ ʧʝʨʝʤʝʰʠʚʘʝʪʩʷ. ʀʟʤʝʨʷʝʪʩʷ ʦʧʪʠʯʝʩʢʘʷ ʧʣʦʪʥʦʩʪʴ 

ʠʩʧʳʪʫʝʤʦʛʦ ʨʘʩʪʚʦʨʘ ʥʘ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʝ ʧʨʠ ʜʣʠʥʝ ʚʦʣʥʳ 293 ʥʤ ʚ ʢʚʘʨʮʝʚʦʡ 

ʢʶʚʝʪʝ ʩ ʜʣʠʥʦʡ ʨʘʙʦʯʝʛʦ ʩʣʦʷ 10 ʤʤ. ʍʣʦʨʠʩʪʦʚʦʜʦʨʦʜʥʦʡ ʢʠʩʣʦʪʳ ʨʘʩʪʚʦʨ 0,1 

ʄ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʨʘʩʪʚʦʨʘ ʩʨʘʚʥʝʥʠʷ. ʇʘʨʘʣʣʝʣʴʥʦ ʠʟʤʝʨʷʝʪʩʷ 

ʄʝʪʨʦʣʦʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ (n=10, ʈ=0,95%) 

ʂʧʝʨ S
2
 S Sʭ DX← E← % Sr 

0,0455 2,27Ŀ10
-7 

4,76Ŀ10
-4

 1,51Ŀ10
-4

 0,0003 0,75 0,0105 
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ʦʧʪʠʯʝʩʢʘʷ ʧʣʦʪʥʦʩʪʴ ʨʘʩʪʚʦʨʘ ʦʧʪʠʯʝʩʢʦʛʦ ʦʙʨʘʟʮʘ ʩʨʘʚʥʝʥʠʷ ʢʘʣʠʷ 

ʬʝʨʨʠʮʠʘʥʠʜʘ. 

ʄʝʪʦʜʠʢʘ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʨʘʩʪʚʦʨʘ ʦʧʪʠʯʝʩʢʦʛʦ ʦʙʨʘʟʮʘ ʩʨʘʚʥʝʥʠʷ ʢʘʣʠʷ 

ʬʝʨʨʠʮʠʘʥʠʜʘ: ʪʦʯʥʘʷ ʥʘʚʝʩʢʘ ʦʧʪʠʯʝʩʢʦʛʦ ʦʙʨʘʟʮʘ ʩʨʘʚʥʝʥʠʷ (ʦʢʦʣʦ 0,1200 ʛ 

ʢʘʣʠʷ ʬʝʨʨʠʮʠʘʥʠʜʘ) ʧʦʤʝʱʘʝʪʩʷ ʚ ʤʝʨʥʫʶ ʢʦʣʙʫ ʚʤʝʩʪʠʤʦʩʪʴʶ 100 ʤʣ, 

ʨʘʩʪʚʦʨʷʝʪʩʷ ʚ ʭʣʦʨʠʩʪʦʚʦʜʦʨʦʜʥʦʡ ʢʠʩʣʦʪʳ ʨʘʩʪʚʦʨʝ 0,1 ʄ, ʦʙʲʸʤ ʨʘʩʪʚʦʨʘ 

ʜʦʚʦʜʠʪʩʷ ʵʪʠʤ ʞʝ ʨʘʩʪʚʦʨʠʪʝʣʝʤ ʜʦ ʤʝʪʢʠ ʠ ʧʝʨʝʤʝʰʠʚʘʝʪʩʷ. 5 ʤʣ ʧʦʣʫʯʝʥʥʦʛʦ 

ʨʘʩʪʚʦʨʘ ʧʦʤʝʱʘʝʪʩʷ ʚ ʤʝʨʥʫʶ ʢʦʣʙʫ ʚʤʝʩʪʠʤʦʩʪʴʶ 50 ʤʣ, ʦʙʲʸʤ ʨʘʩʪʚʦʨʘ 

ʜʦʚʦʜʠʪʩʷ ʭʣʦʨʠʩʪʦʚʦʜʦʨʦʜʥʦʡ ʢʠʩʣʦʪʳ ʨʘʩʪʚʦʨʦʤ 0,1 ʄ ʜʦ ʤʝʪʢʠ ʠ 

ʧʝʨʝʤʝʰʠʚʘʝʪʩʷ. 

ʈʘʩʯʝʪ ʨʝʟʫʣʴʪʘʪʦʚ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʦʬʣʦʢʩʘʮʠʥʘ ʧʨʦʚʦʜʠʪʩʷ 

ʧʦ ʬʦʨʤʫʣʝ: 

100
)100(50100

1001005
Ö

-ÖÖÖÖ

ÖÖÖÖÖ
=

Wʘɸ

ʂʘɸ
ʍ

ʭʦʦʩ

ʧʝʨʦʦʩʭ
, (3) 

ʛʜʝ ɸʦʦʩ ʠ Ax ï ʦʧʪʠʯʝʩʢʠʝ ʧʣʦʪʥʦʩʪʠ ʦʧʪʠʯʝʩʢʦʛʦ ʦʙʨʘʟʮʘ ʩʨʘʚʥʝʥʠʷ ʠ 

ʦʧʨʝʜʝʣʷʝʤʦʛʦ ʚʝʱʝʩʪʚʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʘʭ ʠ ʘʦʦʩ ï ʪʦʯʥʳʝ ʥʘʚʝʩʢʠ ʦʧʨʝʜʝʣʷʝʤʦʛʦ 

ʚʝʱʝʩʪʚʘ ʠ ʦʧʪʠʯʝʩʢʦʛʦ ʦʙʨʘʟʮʘ ʩʨʘʚʥʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʂʧʝʨ ï ʢʦʵʬʬʠʮʠʝʥʪ 

ʧʝʨʝʩʯʝʪʘ, W ï ʧʦʪʝʨʷ ʚ ʤʘʩʩʝ ʧʨʠ ʚʳʩʫʰʠʚʘʥʠʠ, %, 100 ï ʢʦʵʬʬʠʮʠʝʥʪ ʜʣʷ 

ʧʝʨʝʩʯʝʪʘ ʚ ʧʨʦʮʝʥʪʳ. 

ɺ ʪʘʙʣʠʮʝ 9 ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʝʩʢʦʛʦ 

ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʪʨʝʭ ʩʝʨʠʡ ʩʫʙʩʪʘʥʮʠʡ ʦʬʣʦʢʩʘʮʠʥʘ (ʜʦʧʫʩʪʠʤʦʝ 

ʢʦʣʠʯʝʩʪʚʦ 98,5-101,5%). 

ʊʘʙʣʠʮʘ 9 ï ʈʝʟʫʣʴʪʘʪʳ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʦʬʣʦʢʩʘʮʠʥʘ ʚ 

ʩʫʙʩʪʘʥʮʠʠ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ 

ˉ ʩʝʨʠʠ 

ʆʧʪʠʯʝʩʢʠʡ 

ʦʙʨʘʟʝʮ 

ʩʨʘʚʥʝʥʠʷ 

ʄʝʪʨʦʣʦʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

(n=10, P=95%) 

X←, % S
2
 S SX← æX← E←, % Sr 

DC-0301H-

1411001 

ʂʘʣʠʷ 

ʬʝʨʨʠʮʠʘʥʠʜ 
99,91 1,1047 1,0511 0,3324 0,75 0,75 0,011 

YF00V14010

7 

ʂʘʣʠʷ 

ʬʝʨʨʠʮʠʘʥʠʜ 
100,12 1,5327 1,2380 0,3915 0,88 0,88 0,012 

PH048517 
ʂʘʣʠʷ 

ʬʝʨʨʠʮʠʘʥʠʜ 
99,86 0,5775 0,7599 0,2403 0,54 0,54 0,008 
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ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʧʦʛʨʝʰʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʦʬʣʦʢʩʘʮʠʥʘ ʚ ʩʫʙʩʪʘʥʮʠʠ ʥʝ 

ʧʨʝʚʳʰʘʝʪ 0,88%. ʄʝʪʦʜʠʢʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʭʦʨʦʰʫʶ ʚʦʩʧʨʦʠʟʚʦʜʠʤʦʩʪʴ (Sr 

ʩʦʩʪʘʚʣʷʝʪ ʥʝ ʙʦʣʝʝ 0,012). ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʢʦʣʠʯʝʩʪʚʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ 

ʦʬʣʦʢʩʘʮʠʥʘ ʚ ʫʩʣʦʚʠʷʭ ʢʦʥʪʨʦʣʴʥʦ-ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʣʘʙʦʨʘʪʦʨʠʡ ʤʦʞʥʦ 

ʧʨʦʚʦʜʠʪʴ ʧʦ ʢʘʣʠʷ ʬʝʨʨʠʮʠʘʥʠʜʫ, ʢʘʢ ʙʦʣʝʝ ʜʦʩʪʫʧʥʦʤʫ ʚʝʱʝʩʪʚʫ, ʯʝʤ ɻʉʆ 

ʦʬʣʦʢʩʘʮʠʥʘ. 

ʈʝʟʫʣʴʪʘʪʳ ʩʨʘʚʥʠʪʝʣʴʥʦʡ ʦʮʝʥʢʠ ʤʝʪʦʜʦʚ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ 

ʦʬʣʦʢʩʘʮʠʥʘ ʧʦ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʤʝʪʦʜʠʢʝ ʠ ʤʝʪʦʜʠʢʝ ʅɼ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 

10 [20]. ʀʟ ʪʘʙʣʠʮʳ 10 ʩʣʝʜʫʝʪ, ʯʪʦ ʤʝʪʦʜ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʝʩʢʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ 

ʦʬʣʦʢʩʘʮʠʥʘ ʧʦ ʢʘʣʠʷ ʬʝʨʨʠʮʠʘʥʠʜʫ ʠ ʤʝʪʦʜ ʅɼ ʜʘʶʪ ʧʨʘʚʠʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ 

(tʚʳʯ< tʪʘʙʣ) ʠ ʥʝ ʨʘʟʣʠʯʘʶʪʩʷ ʧʦ ʚʦʩʧʨʦʠʟʚʦʜʠʤʦʩʪʠ (Fʚʳʯ<Fʪʘʙʣ). ʆʜʥʘʢʦ, ʤʝʪʦʜ ʅɼ 

ʫʩʪʫʧʘʝʪ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʝʩʢʦʤʫ ʤʝʪʦʜʫ ʧʦ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʘʥʘʣʠʟʘ ʠ 

ʪʨʝʙʫʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʦʢʩʠʯʥʳʭ ʠ ʣʝʪʫʯʠʭ ʨʘʩʪʚʦʨʠʪʝʣʝʡ (ʫʢʩʫʩʥʳʡ ʘʥʛʠʜʨʠʜ). 

ʊʘʙʣʠʮʘ 10 ï ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʦʮʝʥʢʘ ʤʝʪʦʜʦʚ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ 

ʦʬʣʦʢʩʘʮʠʥʘ ʚ ʩʫʙʩʪʘʥʮʠʠ (n=10, t (P, f) (ʪʘʙʣ)=2,26; ʈ=95%; F (P, f1, f2) (ʪʘʙʣ)=4,85; 

ʈ=99%) 

ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʤʝʪʦʜʘ 
ɛ ʍ,% S2 S E←,% tʚʳʯ Fʚʳʯ 

ʇʨʦʜʦʣʞʠ- 

ʪʝʣʴʥʦʩʪʴ 

ʘʥʘʣʠʟʘ, 

ʤʠʥ. 

ʏʠʩʣʦ 

ʦʧʝʨʘʮʠʡ 

ɸʮʠʜʠʤʝʪʨʠʷ ʚ 

ʩʨʝʜʝ ʫʢʩʫʩʥʦʛʦ 

ʘʥʛʠʜʨʠʜʘ 

100 100,12 1,2477 1,1170 0,80 0,34 

1,24 

40 6 

ʉʧʝʢʪʨʦʬʦʪʦ- 

ʤʝʪʨʠʷ ʧʦ ʢʘʣʠʷ 

ʬʝʨʨʠʮʠʘʥʠʜʫ 

100 99,92 1,0040 1,0020 0,72 0,24 20 6 

 

ʊʝ ʞʝ ʫʩʣʦʚʠʷ ʧʨʠʤʝʥʠʤʳ ʠ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʤʝʪʦʜʠʢʠ ʦʧʨʝʜʝʣʝʥʠʷ 

ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʦʬʣʦʢʩʘʮʠʥʘ ʚ ʪʘʙʣʝʪʢʘʭ çʆʬʣʦʢʩʘʮʠʥè ʧʦ 0,2 ʛ, 

ʧʦʢʨʳʪʳʭ ʦʙʦʣʦʯʢʦʡ.  

ʄʝʪʦʜʠʢʘ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʦʬʣʦʢʩʘʮʠʥʘ ʚ ʪʘʙʣʝʪʢʘʭ ʧʦ 0,2 ʛ, 

ʧʦʢʨʳʪʳʭ ʦʙʦʣʦʯʢʦʡ: ʪʦʯʥʘʷ ʥʘʚʝʩʢʘ ʧʦʨʦʰʢʘ ʨʘʩʪʝʨʪʳʭ ʧʦʢʨʳʪʳʭ ʦʙʦʣʦʯʢʦʡ 

ʪʘʙʣʝʪʦʢ ʦʬʣʦʢʩʘʮʠʥʘ (ʦʢʦʣʦ 0,0780 ʛ) ʢʦʣʠʯʝʩʪʚʝʥʥʦ ʧʝʨʝʥʦʩʠʪʩʷ ʚ ʤʝʨʥʫʶ 

ʢʦʣʙʫ ʚʤʝʩʪʠʤʦʩʪʴʶ 100 ʤʣ, ʨʘʩʪʚʦʨʷʝʪʩʷ ʚ ʭʣʦʨʠʩʪʦʚʦʜʦʨʦʜʥʦʡ ʢʠʩʣʦʪʳ 
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ʨʘʩʪʚʦʨʝ 0,1 ʄ, ʦʙʲʝʤ ʨʘʩʪʚʦʨʘ ʜʦʚʦʜʠʪʩʷ ʵʪʠʤ ʞʝ ʨʘʩʪʚʦʨʠʪʝʣʝʤ ʜʦ ʤʝʪʢʠ ʠ 

ʧʝʨʝʤʝʰʠʚʘʝʪʩʷ. ʈʘʩʪʚʦʨ ʬʠʣʴʪʨʫʝʪʩʷ, ʧʝʨʚʳʝ 10 ʤʣ ʬʠʣʴʪʨʘʪʘ ʦʪʙʨʘʩʳʚʘʶʪʩʷ ʠ 

1 ʤʣ ʧʦʣʫʯʝʥʥʦʛʦ ʨʘʩʪʚʦʨʘ ʧʦʤʝʱʘʝʪʩʷ ʚ ʤʝʨʥʫʶ ʢʦʣʙʫ ʚʤʝʩʪʠʤʦʩʪʴʶ 100 ʤʣ, 

ʦʙʝ̡ʤ ʨʘʩʪʚʦʨʘ ʜʦʚʦʜʠʪʩʷ ʜʦ ʤʝʪʢʠ ʭʣʦʨʠʩʪʦʚʦʜʦʨʦʜʥʦʡ ʢʠʩʣʦʪʳ ʨʘʩʪʚʦʨʦʤ 0,1 

ʄ ʠ ʧʝʨʝʤʝʰʠʚʘʝʪʩʷ. ʀʟʤʝʨʷʝʪʩʷ ʦʧʪʠʯʝʩʢʘʷ ʧʣʦʪʥʦʩʪʴ ʠʩʧʳʪʫʝʤʦʛʦ ʨʘʩʪʚʦʨʘ ʥʘ 

ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʝ ʧʨʠ ʜʣʠʥʝ ʚʦʣʥʳ 293 ʥʤ ʚ ʢʚʘʨʮʝʚʦʡ ʢʶʚʝʪʝ ʩ ʜʣʠʥʦʡ ʨʘʙʦʯʝʛʦ 

ʩʣʦʷ 10 ʤʤ. ʍʣʦʨʠʩʪʦʚʦʜʦʨʦʜʥʦʡ ʢʠʩʣʦʪʳ ʨʘʩʪʚʦʨ 0,1 ʄ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ 

ʨʘʩʪʚʦʨʘ ʩʨʘʚʥʝʥʠʷ. ʇʘʨʘʣʣʝʣʴʥʦ ʠʟʤʝʨʷʝʪʩʷ ʦʧʪʠʯʝʩʢʘʷ ʧʣʦʪʥʦʩʪʴ ʨʘʩʪʚʦʨʘ 

ʦʧʪʠʯʝʩʢʦʛʦ ʦʙʨʘʟʮʘ ʩʨʘʚʥʝʥʠʷ ʢʘʣʠʷ ʬʝʨʨʠʮʠʘʥʠʜʘ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 11. 

ʊʘʙʣʠʮʘ 11 ï ʈʝʟʫʣʴʪʘʪʳ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʦʬʣʦʢʩʘʮʠʥʘ ʚ 

ʪʘʙʣʝʪʢʘʭ çʆʬʣʦʢʩʘʮʠʥè ʧʦ 0,2 ʛ, ʧʦʢʨʳʪʳʭ ʦʙʦʣʦʯʢʦʡ, ʧʦ ʢʘʣʠʷ ʬʝʨʨʠʮʠʘʥʠʜʫ 

(ʜʦʧʫʩʪʠʤʦʝ ʢʦʣʠʯʝʩʪʚʦ 90-110%) 

ʄʝʪʨʦʣʦʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ (n=10, P=95%) 

ˉ ʩʝʨʠʠ X←,% S
2
 S SX← æX← E←, % Sr 

030516  99,27 2,3897 1,5459 0,4888 1,10 1,11 0,016 

020116  99,16 1,8122 1,3462 0,4257 0,96 0,96 0,014 

010218  100,63 1,4568 1,2070 0,3817 0,86 0,86 0,012 

 

ʈʝʟʫʣʴʪʘʪʳ ʩʨʘʚʥʠʪʝʣʴʥʦʡ ʦʮʝʥʢʠ ʤʝʪʦʜʦʚ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ 

ʦʬʣʦʢʩʘʮʠʥʘ ʚ ʪʘʙʣʝʪʢʘʭ ʧʦ 0,2 ʛ, ʧʦʢʨʳʪʳʭ ʦʙʦʣʦʯʢʦʡ, ʧʦ ʨʘʟʨʘʙʦʪʘʥʥʦʡ 

ʤʝʪʦʜʠʢʝ ʠ ʤʝʪʦʜʠʢʝ ʅɼ [19] ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 12. 

ʊʘʙʣʠʮʘ 12 ï ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʦʮʝʥʢʘ ʤʝʪʦʜʦʚ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ 

ʦʬʣʦʢʩʘʮʠʥʘ ʚ ʪʘʙʣʝʪʢʘʭ ʧʦ 0,2 ʛ, ʧʦʢʨʳʪʳʭ ʦʙʦʣʦʯʢʦʡ (n=10, t (P, f) (ʪʘʙʣ)=2,26; 

ʈ=95%; F (P, f1, f2) (ʪʘʙʣ)=4,85; ʈ=99%) 

ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʤʝʪʦʜʘ 
ɛ ʍ,% S2 S E←,% tʚʳʯ Fʚʳʯ 

ʇʨʦʜʦʣʞʠ- 

ʪʝʣʴʥʦʩʪʴ 

ʘʥʘʣʠʟʘ 

ʤʠʥ. 

ʏʠʩʣʦ 

ʦʧʝʨʘ- 

ʮʠʡ 

ɺʕɾʍ (ʅɼ) 100 100,29 1,41 1,19 0,85 0,78 

1,21 

35 7 

ʉʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʷ 

ʧʦ ʢʘʣʠʷ 

ʬʝʨʨʠʮʠʘʥʠʜʫ 

100 100,08 1,17 1,08 0,77 0,23 25 7 
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ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʤʝʪʦʜʠʢʘ ʘʥʘʣʠʟʘ ʦʬʣʦʢʩʘʮʠʥʘ ʚ ʪʘʙʣʝʪʢʘʭ ʧʦ 0,2 ʛ, 

ʧʦʢʨʳʪʳʭ ʦʙʦʣʦʯʢʦʡ, ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ ʧʦ ʢʘʣʠʷ ʬʝʨʨʠʮʠʘʥʠʜʫ 

ʠ ʤʝʪʦʜʠʢʘ ʅɼ ʜʘʶʪ ʧʨʘʚʠʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ (tʚʳʯ<tʪʘʙʣ) ʠ ʥʝ ʨʘʟʣʠʯʘʶʪʩʷ ʧʦ 

ʚʦʩʧʨʦʠʟʚʦʜʠʤʦʩʪʠ (Fʚʳʯ<Fʪʘʙʣ). ʆʜʥʘʢʦ, ʧʨʝʜʣʦʞʝʥʥʘʷ ʥʘʤʠ ʤʝʪʦʜʠʢʘ ʪʨʝʙʫʝʪ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʝʥʝʝ ʜʦʨʦʛʦʩʪʦʷʱʝʛʦ ʦʙʨʘʟʮʘ ʩʨʘʚʥʝʥʠʷ, ʩʪʦʠʤʦʩʪʴ ʦʜʥʦʛʦ 

ʘʥʘʣʠʟʘ ʫʤʝʥʴʰʘʝʪʩʷ ʙʦʣʝʝ ʯʝʤ ʚ 2 ʨʘʟʘ. 

ʈʘʟʨʘʙʦʪʘʥʥʳʝ ʤʝʪʦʜʠʢʠ ʙʳʣʠ ʚʘʣʠʜʠʨʦʚʘʥʳ ʧʦ ʩʣʝʜʫʶʱʠʤ ʦʩʥʦʚʥʳʤ 

ʧʦʢʘʟʘʪʝʣʷʤ: ʣʠʥʝʡʥʦʩʪʴ, ʧʨʝʮʠʟʠʦʥʥʦʩʪʴ (ʩʭʦʜʠʤʦʩʪʴ, ʚʦʩʧʨʦʠʟʚʦʜʠʤʦʩʪʴ), 

ʩʧʝʮʠʬʠʯʥʦʩʪʴ, ʘʥʘʣʠʪʠʯʝʩʢʘʷ ʦʙʣʘʩʪʴ ʤʝʪʦʜʠʢʠ.  

ɼʣʷ ʦʮʝʥʢʠ ʧʨʘʚʠʣʴʥʦʩʪʠ ʧʨʝʜʣʦʞʝʥʥʳʭ ʤʝʪʦʜʠʢ ʙʳʣʠ ʧʨʠʛʦʪʦʚʣʝʥʳ 

ʤʦʜʝʣʴʥʳʝ ʨʘʩʪʚʦʨʳ ʦʬʣʦʢʩʘʮʠʥʘ ʨʘʟʣʠʯʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ (80%, 100%, 120%) ʠ 

ʧʨʦʚʝʜʝʥʳ ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʠʩʩʣʝʜʫʝʤʦʛʦ ʜʝʡʩʪʚʫʶʱʝʛʦ ʚʝʱʝʩʪʚʘ ʚ 

ʠʩʧʳʪʫʝʤʳʭ ʨʘʩʪʚʦʨʘʭ (n=3), ʠʩʧʦʣʴʟʫʷ ʚ ʢʘʯʝʩʪʚʝ ʦʧʪʠʯʝʩʢʦʛʦ ʦʙʨʘʟʮʘ 

ʩʨʘʚʥʝʥʠʷ ʢʘʣʠʷ ʬʝʨʨʠʮʠʘʥʠʜ. ɺ ʪʘʙʣʠʮʘʭ 13 ʠ 14 ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʦʣʫʯʝʥʥʳʝ 

ʨʝʟʫʣʴʪʘʪʳ ʦʮʝʥʢʠ ʧʨʘʚʠʣʴʥʦʩʪʠ ʤʝʪʦʜʠʢ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ 

ʦʬʣʦʢʩʘʮʠʥʘ ʚ ʩʫʙʩʪʘʥʮʠʠ ʠ ʪʘʙʣʝʪʢʘʭ, ʧʦʢʨʳʪʳʭ ʦʙʦʣʦʯʢʦʡ, ʧʦ ʦʧʪʠʯʝʩʢʦʤʫ 

ʦʙʨʘʟʮʫ ʩʨʘʚʥʝʥʠʷ ʢʘʣʠʷ ʬʝʨʨʠʮʠʘʥʠʜʫ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ. 

 

ʊʘʙʣʠʮʘ 13 ï ʈʝʟʫʣʴʪʘʪʳ ʦʮʝʥʢʠ ʧʨʘʚʠʣʴʥʦʩʪʠ ʤʝʪʦʜʠʢʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ 

ʦʧʨʝʜʝʣʝʥʠʷ ʦʬʣʦʢʩʘʮʠʥʘ ʚ ʩʫʙʩʪʘʥʮʠʠ ʧʦ ʢʘʣʠʷ ʬʝʨʨʠʮʠʘʥʠʜʫ 

ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ 

ʉʦʜʝʨʞʘʥʠʝ 

ʦʬʣʦʢʩʘʮʠʥʘ, % 

ʆʧʪʠʯʝʩʢʠʡ ʦʙʨʘʟʝʮ ʩʨʘʚʥʝʥʠʷ 

ɼʦʧʫʩʪʠʤʦʝ 

E←, % 
ʂʘʣʠʷ ʬʝʨʨʠʮʠʘʥʠʜ 

E←, % 
1 2 3 

80 79,17 79,33 78,92 0,65 < 2% 

100 100,53 100,68 100,23 0,57 < 2% 

120 119,13 119,52 119,9 0,80 < 2% 
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ʊʘʙʣʠʮʘ 14 ï ʈʝʟʫʣʴʪʘʪʳ ʦʮʝʥʢʠ ʧʨʘʚʠʣʴʥʦʩʪʠ ʤʝʪʦʜʠʢʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ 

ʦʧʨʝʜʝʣʝʥʠʷ ʦʬʣʦʢʩʘʮʠʥʘ ʚ ʪʘʙʣʝʪʢʘʭ ʧʦ 0,2 ʛ, ʧʦʢʨʳʪʳʭ ʦʙʦʣʦʯʢʦʡ, ʧʦ ʢʘʣʠʷ 

ʬʝʨʨʠʮʠʘʥʠʜʫ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ 

ʉʦʜʝʨʞʘʥʠʝ 

ʦʬʣʦʢʩʘʮʠʥʘ,% 

ʆʧʪʠʯʝʩʢʠʡ ʦʙʨʘʟʝʮ ʩʨʘʚʥʝʥʠʷ 
ɼʦʧʫʩʪʠʤʦʝ 

E←, % 
ʂʘʣʠʷ ʬʝʨʨʠʮʠʘʥʠʜ 

E←, % 
1 2 3 

80 78,87 79,19 79,11 0,52 < 2% 

100 101,48 100,93 101,11 0,69 < 2% 

120 121,08 121,23 120,84 0,40 < 2% 

 

ɼʣʷ ʧʦʩʪʨʦʝʥʠʷ ʛʨʘʜʫʠʨʦʚʦʯʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʠ ʫʩʪʘʥʦʚʣʝʥʠʷ ʜʠʘʧʘʟʦʥʘ 

ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʦʙʣʘʩʪʠ ʤʝʪʦʜʠʢʠ ʙʳʣʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʤʦʜʝʣʴʥʳʝ ʨʘʩʪʚʦʨʳ 

ʦʬʣʦʢʩʘʮʠʥʘ ʰʝʩʪʠ ʫʨʦʚʥʝʡ ʢʦʥʮʝʥʪʨʘʮʠʡ. ʆʮʝʥʢʘ ʩʪʝʧʝʥʠ ʣʠʥʝʡʥʦʩʪʠ 

ʧʨʦʚʦʜʠʣʘʩʴ ʧʫʪʸʤ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʢʦʨʨʝʣʷʮʠʠ. 

ʇʨʝʜʩʪʘʚʣʝʥʥʘʷ ʥʘ ʨʠʩʫʥʢʝ 4 ʛʨʘʬʠʯʝʩʢʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʦʧʪʠʯʝʩʢʦʡ 

ʧʣʦʪʥʦʩʪʠ ʦʪ ʢʦʥʮʝʥʪʨʘʮʠʠ ʨʘʩʪʚʦʨʘ ʦʬʣʦʢʩʘʮʠʥʘ ʚ ʭʣʦʨʠʩʪʦʚʦʜʦʨʦʜʥʦʡ 

ʢʠʩʣʦʪʳ ʨʘʩʪʚʦʨʝ 0,1 ʄ ʣʠʥʝʡʥʘ ʠ ʦʧʠʩʳʚʘʝʪʩʷ ʫʨʘʚʥʝʥʠʝʤ y=84,03x+0,008. 

ʂʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ ʨʘʚʝʥ 0,9997, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʩʦʙʣʶʜʝʥʠʝ ʣʠʥʝʡʥʦʩʪʠ. 

ʃʠʥʝʡʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʠʥʪʝʨʚʘʣʝ ʢʦʥʮʝʥʪʨʘʮʠʡ 2,5-25 ʤʢʛ/ʤʣ. 

ʈʠʩʫʥʦʢ 4 ï ɻʨʘʜʫʠʨʦʚʦʯʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʦʧʪʠʯʝʩʢʦʡ ʧʣʦʪʥʦʩʪʠ ʦʪ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʦʬʣʦʢʩʘʮʠʥʘ ʚ ʭʣʦʨʠʩʪʦʚʦʜʦʨʦʜʥʦʡ ʢʠʩʣʦʪʳ ʨʘʩʪʚʦʨʝ 0,1 ʄ  

ʀʟ ʘʥʘʣʠʟʘ ʧʨʠʚʝʜʝʥʥʳʭ ʚ ʪʘʙʣʠʮʝ 15 ʨʝʟʫʣʴʪʘʪʦʚ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, 

ʯʪʦ ʤʝʪʦʜ ʚʥʝʰʥʝʛʦ ʩʪʘʥʜʘʨʪʘ ʜʣʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʦʬʣʦʢʩʘʮʠʥʘ ʚ 

y = 84,03x + 0,008 

RĮ = 0,9997 

0

0,5

1

1,5
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ʩʫʙʩʪʘʥʮʠʠ ʠ ʪʘʙʣʝʪʢʘʭ ʧʨʠʛʦʜʝʥ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʜʦʩʪʘʪʦʯʥʦ ʥʘʜʝʞʥʳʭ ʠ 

ʚʦʩʧʨʦʠʟʚʦʜʠʤʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. 

ʊʘʙʣʠʮʘ 15 ï ʈʝʟʫʣʴʪʘʪʳ ʚʘʣʠʜʘʮʠʠ ʤʝʪʦʜʠʢ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ 

ʦʬʣʦʢʩʘʮʠʥʘ ʧʦ ʢʘʣʠʷ ʬʝʨʨʠʮʠʘʥʠʜʫ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ 

ʇʘʨʘʤʝʪʨʳ 
ʂʨʠʪʝʨʠʠ 

ʚʘʣʠʜʥʦʩʪʠ 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʧʳʪʘʥʠʷ ʦʬʣʦʢʩʘʮʠʥʘ 

ʚ ʩʫʙʩʪʘʥʮʠʠ ʚ ʪʘʙʣʝʪʢʘʭ  

ʉʧʝʮʠʬʠʯʥʦʩʪʴ  ʉʧʝʮʠʬʠʯʥʘ ʉʧʝʮʠʬʠʯʥʘ 

ʇʨʝʮʠʟʠʦʥʥʦʩʪʴ: 

1.ʉʭʦʜʠʤʦʩʪʴ 
RSD < 2% 

tʪʘʙʣ Ó tʚʳʯ 

RSD=0,75,  

tʚʳʯ=0,27 

(tʪʘʙʣ=2,26), n=10 

RSD=0,86, 

tʚʳʯ=1,65 

(tʪʘʙʣ =2,26), n=10 

2.ɺʦʩʧʨʦʠʟʚʦʜʠʤʦʩʪʴ 
RSD < 3% 

tʪʘʙʣ Ó tʚʳʯ 

RSD=0,88, 

tʚʳʯ=0,31 

(tʪʘʙʣ =2,26), n=10 

RSD=0,96, 

tʚʳʯ=1,97 

(tʪʘʙʣ=2,26), n=10 

ʃʠʥʝʡʥʦʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ R
2
 Ó 0,999 

R
2
=0,9997; 

y=84,03x+0,008 

R
2
=0,9997; 

y=84,03x+0,008 

ɸʥʘʣʠʪʠʯʝʩʢʘʷ ʦʙʣʘʩʪʴ 

ʤʝʪʦʜʠʢʠ 

ʠʥʪʝʨʚʘʣ 

ʢʦʥʮʝʥʪʨʘʮʠʡ 
2,5-10 ʤʢʛ/ʤʣ 2,5-10 ʤʢʛ/ʤʣ 

ʇʨʝʜʣʦʞʝʥʥʳʝ ʤʝʪʦʜʠʢʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʦʬʣʦʢʩʘʮʠʥʘ ʚ 

ʩʫʙʩʪʘʥʮʠʠ ʠ ʪʘʙʣʝʪʢʘʭ, ʧʦʢʨʳʪʳʭ ʦʙʦʣʦʯʢʦʡ, ʤʦʛʫʪ ʙʳʪʴ ʨʝʢʦʤʝʥʜʦʚʘʥʳ ʜʣʷ 

ʚʢʣʶʯʝʥʠʷ ʚ ʅɼ. 

3.2. ʆʧʪʠʤʠʟʘʮʠʷ ʫʩʣʦʚʠʡ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ 

ʣʠʥʝʟʦʣʠʜʘ ʚ ʩʫʙʩʪʘʥʮʠʠ ʠ ʣʝʢʘʨʩʪʚʝʥʥʦʡ ʬʦʨʤʝ 

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʫʩʣʦʚʠʷ ʋʌ-ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʝʩʢʦʛʦ 

ʘʥʘʣʠʟʘ ʣʠʥʝʟʦʣʠʜʘ, ʥʝʦʙʭʦʜʠʤʦ ʠʟʫʯʠʪʴ ʦʧʪʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʣʠʥʝʟʦʣʠʜʘ ʚ 

ʠʥʪʝʨʚʘʣʝ ʨʅ 1,0-13,0 ʚ ʜʠʘʧʘʟʦʥʝ ʜʣʠʥ ʚʦʣʥ 200-400 ʥʤ.  

ʋʌ-ʩʧʝʢʪʨʳ ʧʦʛʣʦʱʝʥʠʷ ʣʠʥʝʟʦʣʠʜʘ (ʨʠʩ. 5) ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʦʜʥʦʡ ʧʦʣʦʩʦʡ 

ʧʦʛʣʦʱʝʥʠʷ ʩ ʤʘʢʩʠʤʫʤʘʤʠ ʧʨʠ ʜʣʠʥʘʭ ʚʦʣʥ: 258Ñ1 (ʨʅ 5,5); 244Ñ1 ʥʤ (ʨʅ 1,0); 

251Ñ1 ʥʤ (ʨʅ 6,4); 250Ñ1 ʥʤ (ʨʅ 12,5). ʋʚʝʣʠʯʝʥʠʝ ʨʅ ʨʘʩʪʚʦʨʘ ʜʦ 5,5 ʧʨʠʚʦʜʠʪ ʢ 

ʙʘʪʦʭʨʦʤʥʦʤʫ ʩʤʝʱʝʥʠʶ ʤʘʢʩʠʤʫʤʘ ʧʦʛʣʦʱʝʥʠʷ ʜʦ 258 ʥʤ ʩ ʦʜʥʦʚʨʝʤʝʥʥʳʤ 

ʛʠʧʝʨʭʨʦʤʥʳʤ ʵʬʬʝʢʪʦʤ. ɼʘʣʴʥʝʡʰʠʡ ʩʜʚʠʛ ʨʅ ʚ ʱʝʣʦʯʥʫʶ ʩʨʝʜʫ ʜʦ 12,5 

ʧʨʠʚʦʜʠʪ ʢ ʛʠʧʩʦʭʨʦʤʥʦʤʫ ʩʤʝʱʝʥʠʶ ʙʦʣʝʝ ʜʣʠʥʥʦʚʦʣʥʦʚʦʛʦ ʤʘʢʩʠʤʫʤʘ ʥʘ 8 ʥʤ 

ʩ ʦʜʥʦʚʨʝʤʝʥʥʳʤ ʛʠʧʦʭʨʦʤʥʳʤ ʵʬʬʝʢʪʦʤ. 
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ʈʠʩʫʥʦʢ 5 ï ʋʌ-ʩʧʝʢʪʨʳ ʧʦʛʣʦʱʝʥʠʷ 0,001% ʨʘʩʪʚʦʨʦʚ ʣʠʥʝʟʦʣʠʜʘ ʧʨʠ 

ʨʘʟʣʠʯʥʳʭ ʟʥʘʯʝʥʠʷʭ ʨʅ. ʅʦʤʝʨ ʢʨʠʚʦʡ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʟʥʘʯʝʥʠʶ ʨʅ 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʩʪʘʙʠʣʴʥʦʩʪʠ ʨʘʩʪʚʦʨʦʚ ʣʠʥʝʟʦʣʠʜʘ (ʨʠʩ. 6) ʧʦʢʘʟʘʣʦ, ʯʪʦ 

ʣʠʥʝʟʦʣʠʜ ʩʪʘʙʠʣʝʥ ʢʘʢ ʧʨʠ ʨʅ 1,0, ʪʘʢ ʠ ʧʨʠ ʨʅ 5,5. ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʚ ʩʧʠʨʪʝ 

95% ʣʠʥʝʟʦʣʠʜ ʭʦʨʦʰʦ ʨʘʩʪʚʦʨʠʤ, ʘ ʧʦʣʫʯʝʥʥʳʡ ʨʘʩʪʚʦʨ ʩʪʘʙʠʣʝʥ, ʚ ʢʘʯʝʩʪʚʝ 

ʨʘʩʪʚʦʨʠʪʝʣʷ ʜʣʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʣʠʥʝʟʦʣʠʜʘ ʤʦʞʥʦ ʧʨʝʜʣʦʞʠʪʴ 

ʩʧʠʨʪ 95%. 

 

ʈʠʩʫʥʦʢ 6 ï ɿʘʚʠʩʠʤʦʩʪʴ ʦʧʪʠʯʝʩʢʦʡ ʧʣʦʪʥʦʩʪʠ ʨʘʩʪʚʦʨʦʚ ʣʠʥʝʟʦʣʠʜʘ ʦʪ 

ʚʨʝʤʝʥʠ ʭʨʘʥʝʥʠʷ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʟʥʘʯʝʥʠʷʭ pH 

ɼʣʷ ʤʝʪʦʜʠʢʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʣʠʥʝʟʦʣʠʜʘ ʚ ʢʘʯʝʩʪʚʝ 

ʦʧʪʠʯʝʩʢʦʛʦ ʦʙʨʘʟʮʘ ʩʨʘʚʥʝʥʠʷ ʙʳʣʦ ʧʨʝʜʣʦʞʝʥʦ ʚʝʱʝʩʪʚʦ ʥʝʦʨʛʘʥʠʯʝʩʢʦʡ 

ʧʨʠʨʦʜʳ ï ʢʘʣʠʷ ʬʝʨʨʠʮʠʘʥʠʜ. 
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ɸʥʘʣʠʪʠʯʝʩʢʦʡ ʜʣʠʥʦʡ ʚʦʣʥʳ ʣʠʥʝʟʦʣʠʜʘ ʙʳʣʘ ʚʳʙʨʘʥʘ ʜʣʠʥʘ ʚʦʣʥʳ 258 

ʥʤ, ʯʪʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʘʢʩʠʤʫʤ ʧʦʛʣʦʱʝʥʠʷ ʣʠʥʝʟʦʣʠʜʘ ʚ ʩʧʠʨʪʝ 95% ʠ 

ʚʭʦʜʠʪ ʚ ʦʧʪʠʤʘʣʴʥʳʡ ʠʥʪʝʨʚʘʣ ʧʦʛʣʦʱʝʥʠʷ ʢʘʣʠʷ ʬʝʨʨʠʮʠʘʥʠʜʘ 255-267 ʥʤ. ʀʟ 

ʵʪʦʛʦ ʩʣʝʜʫʝʪ, ʯʪʦ ʜʣʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʠʩʩʣʝʜʫʝʤʦʛʦ ʚʝʱʝʩʪʚʘ 

ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʧʠʨʪʘ 95% ʢʘʢ 

ʨʘʩʪʚʦʨʠʪʝʣʷ, ʚ ʢʘʯʝʩʪʚʝ ʦʧʪʠʤʘʣʴʥʦʛʦ ʦʧʪʠʯʝʩʢʦʛʦ ʦʙʨʘʟʮʘ ʩʨʘʚʥʝʥʠʷ ʤʦʞʥʦ 

ʧʨʝʜʣʦʞʠʪʴ ʢʘʣʠʷ ʬʝʨʨʠʮʠʘʥʠʜ.  

ʅʘ ʨʠʩʫʥʢʝ 7 ʧʨʝʜʩʪʘʚʣʝʥʳ ʋʌ-ʩʧʝʢʪʨʳ ʧʦʛʣʦʱʝʥʠʷ 0,001% ʨʘʩʪʚʦʨʘ 

ʣʠʥʝʟʦʣʠʜʘ ʠ 0,02% ʨʘʩʪʚʦʨʘ ʢʘʣʠʷ ʬʝʨʨʠʮʠʘʥʠʜʘ ʚ ʩʧʠʨʪʝ 95%. 

 

ʈʠʩʫʥʦʢ 7 ï ʋʌ-ʩʧʝʢʪʨʳ ʧʦʛʣʦʱʝʥʠʷ 0,001% ʨʘʩʪʚʦʨʘ ʣʠʥʝʟʦʣʠʜʘ ʠ 0,02% 

ʨʘʩʪʚʦʨʘ ʢʘʣʠʷ ʬʝʨʨʠʮʠʘʥʠʜʘ ʚ ʩʧʠʨʪʝ 95%. 1 ï ʣʠʥʝʟʦʣʠʜ; 2 ï ʢʘʣʠʷ 

ʬʝʨʨʠʮʠʘʥʠʜ 

 

ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʣʠʥʝʟʦʣʠʜ ʠ ʢʘʣʠʷ ʬʝʨʨʠʮʠʘʥʠʜ ʦʪʣʠʯʘʶʪʩʷ ʧʦ 

ʭʠʤʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʠ ʠʭ ʫʜʝʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʧʦʛʣʦʱʝʥʠʷ ʥʝ ʩʦʚʧʘʜʘʶʪ, ʚ 

ʬʦʨʤʫʣʫ ʨʘʩʯʝʪʘ ʨʝʟʫʣʴʪʘʪʦʚ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʣʠʥʝʟʦʣʠʜʘ ʩʣʝʜʫʝʪ ʚʚʝʩʪʠ 

ʢʦʵʬʬʠʮʠʝʥʪ ʧʝʨʝʩʯʝʪʘ. ʈʝʟʫʣʴʪʘʪʳ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʝʨʝʩʯʝʪʘ ʜʣʷ 

ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʣʠʥʝʟʦʣʠʜʘ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ ʧʦ ʢʘʣʠʷ 

ʬʝʨʨʠʮʠʘʥʠʜʫ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 16.  
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ʊʘʙʣʠʮʘ 16 ï ʈʝʟʫʣʴʪʘʪʳ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʝʨʝʩʯʝʪʘ ʜʣʷ 

ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʣʠʥʝʟʦʣʠʜʘ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ ʧʦ ʢʘʣʠʷ 

ʬʝʨʨʠʮʠʘʥʠʜʫ 

 

ʄʝʪʦʜʠʢʘ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʣʠʥʝʟʦʣʠʜʘ ʚ ʩʫʙʩʪʘʥʮʠʠ: ʪʦʯʥʘʷ 

ʥʘʚʝʩʢʘ ʩʫʙʩʪʘʥʮʠʠ (ʦʢʦʣʦ 0,0500 ʛ ʣʠʥʝʟʦʣʠʜʘ) ʧʦʤʝʱʘʝʪʩʷ ʚ ʤʝʨʥʫʶ ʢʦʣʙʫ 

ʚʤʝʩʪʠʤʦʩʪʴʶ 100 ʤʣ, ʨʘʩʪʚʦʨʷʝʪʩʷ ʚ 20 ʤʣ ʩʧʠʨʪʘ 95%, ʜʦʚʦʜʠʪʩʷ ʦʙʲʝʤ 

ʨʘʩʪʚʦʨʘ ʜʦ ʤʝʪʢʠ ʚʦʜʦʡ ʦʯʠʱʝʥʥʦʡ ʠ ʧʝʨʝʤʝʰʠʚʘʝʪʩʷ. 1 ʤʣ ʧʦʣʫʯʝʥʥʦʛʦ 

ʨʘʩʪʚʦʨʘ ʧʦʤʝʱʘʝʪʩʷ ʚ ʤʝʨʥʫʶ ʢʦʣʙʫ ʚʤʝʩʪʠʤʦʩʪʴʶ 50 ʤʣ, ʦʙʲʝʤ ʨʘʩʪʚʦʨʘ 

ʜʦʚʦʜʠʪʩʷ ʜʦ ʤʝʪʢʠ ʩʧʠʨʪʦʤ 95% ʠ ʧʝʨʝʤʝʰʠʚʘʝʪʩʷ. ʀʟʤʝʨʷʝʪʩʷ ʦʧʪʠʯʝʩʢʘʷ 

ʧʣʦʪʥʦʩʪʴ ʠʩʧʳʪʫʝʤʦʛʦ ʨʘʩʪʚʦʨʘ ʥʘ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʝ ʧʨʠ ʜʣʠʥʝ ʚʦʣʥʳ 258 ʥʤ ʚ 

ʢʚʘʨʮʝʚʦʡ ʢʶʚʝʪʝ ʩ ʜʣʠʥʦʡ ʨʘʙʦʯʝʛʦ ʩʣʦʷ 10 ʤʤ. ʉʧʠʨʪ 95% ʧʨʠʤʝʥʷʝʪʩʷ ʚ 

ʢʘʯʝʩʪʚʝ ʨʘʩʪʚʦʨʘ ʩʨʘʚʥʝʥʠʷ. ʇʘʨʘʣʣʝʣʴʥʦ ʠʟʤʝʨʷʝʪʩʷ ʦʧʪʠʯʝʩʢʘʷ ʧʣʦʪʥʦʩʪʴ 

ʨʘʩʪʚʦʨʘ ʦʧʪʠʯʝʩʢʦʛʦ ʦʙʨʘʟʮʘ ʩʨʘʚʥʝʥʠʷ ʢʘʣʠʷ ʬʝʨʨʠʮʠʘʥʠʜʘ. 

ʄʝʪʦʜʠʢʘ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʨʘʩʪʚʦʨʘ ʦʧʪʠʯʝʩʢʦʛʦ ʦʙʨʘʟʮʘ ʩʨʘʚʥʝʥʠʷ ʢʘʣʠʷ 

ʬʝʨʨʠʮʠʘʥʠʜʘ: ʪʦʯʥʘʷ ʥʘʚʝʩʢʘ ʦʧʪʠʯʝʩʢʦʛʦ ʦʙʨʘʟʮʘ ʩʨʘʚʥʝʥʠʷ (ʦʢʦʣʦ 0,2000 ʛ 

ʢʘʣʠʷ ʬʝʨʨʠʮʠʘʥʠʜʘ) ʧʦʤʝʱʘʝʪʩʷ ʚ ʤʝʨʥʫʶ ʢʦʣʙʫ ʚʤʝʩʪʠʤʦʩʪʴʶ 100 ʤʣ, 

ʨʘʩʪʚʦʨʷʝʪʩʷ ʚ 20 ʤʣ ʭʣʦʨʠʩʪʦʚʦʜʦʨʦʜʥʦʡ ʢʠʩʣʦʪʳ ʨʘʩʪʚʦʨʘ 0,1 ʄ, ʦʙʲʸʤ 

ʨʘʩʪʚʦʨʘ ʜʦʚʦʜʠʪʩʷ ʵʪʠʤ ʞʝ ʨʘʩʪʚʦʨʠʪʝʣʝʤ ʜʦ ʤʝʪʢʠ ʠ ʧʝʨʝʤʝʰʠʚʘʝʪʩʷ. 5 ʤʣ 

ʧʦʣʫʯʝʥʥʦʛʦ ʨʘʩʪʚʦʨʘ ʧʦʤʝʱʘʝʪʩʷ ʚ ʤʝʨʥʫʶ ʢʦʣʙʫ ʚʤʝʩʪʠʤʦʩʪʴʶ 50 ʤʣ, ʦʙʲʸʤ 

ʨʘʩʪʚʦʨʘ ʜʦʚʦʜʠʪʩʷ ʜʦ ʤʝʪʢʠ ʩʧʠʨʪʦʤ 95% ʠ ʧʝʨʝʤʝʰʠʚʘʝʪʩʷ. 

ʈʘʩʯʝʪ ʨʝʟʫʣʴʪʘʪʦʚ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʣʠʥʝʟʦʣʠʜʘ ʧʨʦʚʦʜʠʪʩʷ ʧʦ 

ʬʦʨʤʫʣʝ: 
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ʦʧʨʝʜʝʣʷʝʤʦʛʦ ʚʝʱʝʩʪʚʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʘʦʦʩ ʠ ʘʭ ï ʪʦʯʥʳʝ ʥʘʚʝʩʢʠ ʦʧʪʠʯʝʩʢʦʛʦ 

ʄʝʪʨʦʣʦʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ (n=10, ʈ=0,95%) 
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ʦʙʨʘʟʮʘ ʩʨʘʚʥʝʥʠʷ ʠ ʦʧʨʝʜʝʣʷʝʤʦʛʦ ʚʝʱʝʩʪʚʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʂʧʝʨ ï ʢʦʵʬʬʠʮʠʝʥʪ 

ʧʝʨʝʩʯʝʪʘ, W ï ʧʦʪʝʨʷ ʚ ʤʘʩʩʝ ʧʨʠ ʚʳʩʫʰʠʚʘʥʠʠ, %, 100 ï ʢʦʵʬʬʠʮʠʝʥʪ ʜʣʷ 

ʧʝʨʝʩʯʝʪʘ ʚ ʧʨʦʮʝʥʪʳ. 

ʇʨʦʚʝʜʸʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ (ʪʘʙʣ. 17), ʯʪʦ ʢʦʣʠʯʝʩʪʚʝʥʥʦʝ 

ʩʦʜʝʨʞʘʥʠʝ ʣʠʥʝʟʦʣʠʜʘ ʚ ʪʨʝʭ ʩʝʨʠʷʭ ʩʫʙʩʪʘʥʮʠʠ ʚʭʦʜʠʪ ʚ ʧʨʝʜʝʣʳ ʜʦʧʫʩʪʠʤʦʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʣʠʥʝʟʦʣʠʜʘ (98,0-102%). 

ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʧʦʛʨʝʰʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʣʠʥʝʟʦʣʠʜʘ ʚ ʩʫʙʩʪʘʥʮʠʠ ʥʝ 

ʧʨʝʚʳʰʘʝʪ 0,73%. ʄʝʪʦʜʠʢʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʭʦʨʦʰʫʶ ʚʦʩʧʨʦʠʟʚʦʜʠʤʦʩʪʴ (Sr 

ʩʦʩʪʘʚʣʷʝʪ ʥʝ ʙʦʣʝʝ 0,010). ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʜʣʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʘʥʘʣʠʟʘ 

ʣʠʥʝʟʦʣʠʜʘ ʚ ʫʩʣʦʚʠʷʭ ʢʦʥʪʨʦʣʴʥʦ-ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʣʘʙʦʨʘʪʦʨʠʡ ʤʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʘʣʠʷ ʬʝʨʨʠʮʠʘʥʠʜ, ʢʘʢ ʙʦʣʝʝ ʜʦʩʪʫʧʥʦʝ ʚʝʱʝʩʪʚʦ, ʯʝʤ ɻʉʆ 

ʣʠʥʝʟʦʣʠʜʘ. 

ʊʘʙʣʠʮʘ 17 ï ʈʝʟʫʣʴʪʘʪʳ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʣʠʥʝʟʦʣʠʜʘ ʚ ʩʫʙʩʪʘʥʮʠʠ 

ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ 

ˉ ʩʝʨʠʠ 

ʆʧʪʠʯʝʩʢʠʡ 

ʦʙʨʘʟʝʮ 

ʩʨʘʚʥʝʥʠʷ 

ʄʝʪʨʦʣʦʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

(n=10, P=95%) 

X←, %  S
2
 S SX←   æX← E←, % Sr 

061405896 
ʂʘʣʠʷ 

ʬʝʨʨʠʮʠʘʥʠʜ 
99,92 0,8973 0,9473 0,2996 0,68 0,68 0,009 

06147065 
ʂʘʣʠʷ 

ʬʝʨʨʠʮʠʘʥʠʜ 
99,75 1,0398 1,0197 0,3225 0,73 0,73 0,010 

06147517 
ʂʘʣʠʷ 

ʬʝʨʨʠʮʠʘʥʠʜ 
100,05 0,7161 0,8462 0,2676 0,60 0,60 0,008 

 

ɺ ʪʘʙʣʠʮʝ 18 ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʩʨʘʚʥʠʪʝʣʴʥʦʡ ʦʮʝʥʢʠ ʤʝʪʦʜʦʚ 

ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʣʠʥʝʟʦʣʠʜʘ ʧʦ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʤʝʪʦʜʠʢʝ ʠ ʤʝʪʦʜʠʢʝ 

ʅɼ [14].  

ʊʘʙʣʠʮʘ 18 ï ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʦʮʝʥʢʘ ʤʝʪʦʜʦʚ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ 

ʣʠʥʝʟʦʣʠʜʘ ʚ ʩʫʙʩʪʘʥʮʠʠ (n=10, t (P, f) (ʪʘʙʣ)=2,26; ʈ=95%; F (P, f1, f2) (ʪʘʙʣ)=4,85; 

ʈ=99%) 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʤʝʪʦʜʘ ɛ ʍ,% S
2
 S E←,% tʚʳʯ Fʚʳʯ 

ʇʨʦʜʦʣʞʠ- 

ʪʝʣʴʥʦʩʪʴ 

ʘʥʘʣʠʟʘ, ʤʠʥ. 

ʏʠʩʣʦ 

ʦʧʝʨʘ- 

ʮʠʡ 

ɺʕɾʍ (ʅɼ) 100 99,62 1,1021 1,0498 0,75 1,15 

2,10 

50 7 

ʉʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʷ 

ʧʦ ʢʘʣʠʷ 

ʬʝʨʨʠʮʠʘʥʠʜʫ 

100 99,82 0,5259 0,7252 0,52 0,81 20 6 
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ʀʟ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʜʘʥʥʳʭ ʚʠʜʥʦ, ʯʪʦ ʤʝʪʦʜ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʝʩʢʦʛʦ 

ʦʧʨʝʜʝʣʝʥʠʷ ʣʠʥʝʟʦʣʠʜʘ ʧʦ ʢʘʣʠʷ ʬʝʨʨʠʮʠʘʥʠʜʫ ʠ ʤʝʪʦʜ ʅɼ ʜʘʶʪ ʧʨʘʚʠʣʴʥʳʝ 

ʨʝʟʫʣʴʪʘʪʳ (tʚʳʯ<tʪʘʙʣ) ʠ ʥʝ ʨʘʟʣʠʯʘʶʪʩʷ ʧʦ ʚʦʩʧʨʦʠʟʚʦʜʠʤʦʩʪʠ (Fʚʳʯ<Fʪʘʙʣ). ʄʝʪʦʜ 

ʅɼ ʫʩʪʫʧʘʝʪ ʤʝʪʦʜʫ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʝʩʢʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʘʥʘʣʠʟʘ ʠ ʧʨʝʜʧʦʣʘʛʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʦʨʦʛʦʩʪʦʷʱʝʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʤʘʪʝʨʠʘʣʦʚ. 

ʅʘʡʜʝʥʥʳʝ ʫʩʣʦʚʠʷ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʝʩʢʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʣʠʥʝʟʦʣʠʜʘ 

ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʣʝʢʘʨʩʪʚʝʥʥʦʡ ʬʦʨʤʳ 

ʣʠʥʝʟʦʣʠʜʘ. 

ʄʝʪʦʜʠʢʘ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʣʠʥʝʟʦʣʠʜʘ ʚ ʪʘʙʣʝʪʢʘʭ ʧʦ 0,2 ʛ, 

ʧʦʢʨʳʪʳʭ ʦʙʦʣʦʯʢʦʡ: ʪʦʯʥʘʷ ʥʘʚʝʩʢʘ ʧʦʨʦʰʢʘ ʨʘʩʪʝʨʪʳʭ ʧʦʢʨʳʪʳʭ ʦʙʦʣʦʯʢʦʡ 

ʪʘʙʣʝʪʦʢ ʣʠʥʝʟʦʣʠʜʘ (ʦʢʦʣʦ 0,0696 ʛ) ʧʦʤʝʱʘʝʪʩʷ ʚ ʤʝʨʥʫʶ ʢʦʣʙʫ ʚʤʝʩʪʠʤʦʩʪʴʶ 

100 ʤʣ, ʨʘʩʪʚʦʨʷʝʪʩʷ ʚ 20 ʤʣ ʩʧʠʨʪʘ 95%, ʦʙʲʝʤ ʨʘʩʪʚʦʨʘ ʜʦʚʦʜʠʪʩʷ ʜʦ ʤʝʪʢʠ 

ʚʦʜʦʡ ʦʯʠʱʝʥʥʦʡ ʠ ʧʝʨʝʤʝʰʠʚʘʝʪʩʷ. ʈʘʩʪʚʦʨ ʬʠʣʴʪʨʫʝʪʩʷ, ʧʝʨʚʳʝ 10 ʤʣ 

ʬʠʣʴʪʨʘʪʘ ʦʪʙʨʘʩʳʚʘʶʪʩʷ. 1 ʤʣ ʧʦʣʫʯʝʥʥʦʛʦ ʨʘʩʪʚʦʨʘ ʧʦʤʝʱʘʝʪʩʷ ʚ ʤʝʨʥʫʶ 

ʢʦʣʙʫ ʚʤʝʩʪʠʤʦʩʪʴʶ 50 ʤʣ, ʦʙʲʝʤ ʨʘʩʪʚʦʨʘ ʜʦʚʦʜʠʪʩʷ ʜʦ ʤʝʪʢʠ ʩʧʠʨʪʦʤ 95% ʠ 

ʧʝʨʝʤʝʰʠʚʘʝʪʩʷ. ʀʟʤʝʨʷʝʪʩʷ ʦʧʪʠʯʝʩʢʘʷ ʧʣʦʪʥʦʩʪʴ ʠʩʧʳʪʫʝʤʦʛʦ ʨʘʩʪʚʦʨʘ ʥʘ 

ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʝ ʧʨʠ ʜʣʠʥʝ ʚʦʣʥʳ 258 ʥʤ ʚ ʢʚʘʨʮʝʚʦʡ ʢʶʚʝʪʝ ʩ ʜʣʠʥʦʡ ʨʘʙʦʯʝʛʦ 

ʩʣʦʷ 10 ʤʤ. ʉʧʠʨʪ 95% ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʨʘʩʪʚʦʨʘ ʩʨʘʚʥʝʥʠʷ. ʇʘʨʘʣʣʝʣʴʥʦ 

ʠʟʤʝʨʷʝʪʩʷ ʦʧʪʠʯʝʩʢʘʷ ʧʣʦʪʥʦʩʪʴ ʨʘʩʪʚʦʨʘ ʦʙʨʘʟʮʘ ʩʨʘʚʥʝʥʠʷ ʢʘʣʠʷ 

ʬʝʨʨʠʮʠʘʥʠʜʘ. ʄʝʪʦʜʠʢʘ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʨʘʩʪʚʦʨʘ ʦʧʪʠʯʝʩʢʦʛʦ ʦʙʨʘʟʮʘ ʩʨʘʚʥʝʥʠʷ 

ʧʨʠʚʝʜʝʥʘ ʚʳʰʝ. 

ʀʟ ʧʨʠʚʝʜʝʥʥʳʭ ʚ ʪʘʙʣʠʮʝ 19 ʜʘʥʥʳʭ ʩʣʝʜʫʝʪ, ʯʪʦ ʢʦʣʠʯʝʩʪʚʝʥʥʦʝ 

ʦʧʨʝʜʝʣʝʥʠʝ ʣʠʥʝʟʦʣʠʜʘ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ ʚ ʪʘʙʣʝʪʢʘʭ, 

ʧʦʢʨʳʪʳʭ ʦʙʦʣʦʯʢʦʡ, ʧʦ ʦʧʪʠʯʝʩʢʦʤʫ ʦʙʨʘʟʮʫ ʩʨʘʚʥʝʥʠʷ ʢʘʣʠʷ ʬʝʨʨʠʮʠʘʥʠʜʫ 

ʦʪʚʝʯʘʝʪ ʥʦʨʤʘʪʠʚʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ (ʜʦʧʫʩʪʠʤʦʝ ʢʦʣʠʯʝʩʪʚʦ 95-105%). 

ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʧʦʛʨʝʰʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʥʝ ʧʨʝʚʳʰʘʝʪ 1,28%. ʇʨʝʜʩʪʘʚʣʝʥʥʘʷ 

ʤʝʪʦʜʠʢʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʭʦʨʦʰʫʶ ʚʦʩʧʨʦʠʟʚʦʜʠʤʦʩʪʴ (Sr ʥʝ ʧʨʝʚʳʰʘʝʪ 0,018). 
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ʊʘʙʣʠʮʘ 19 ï ʈʝʟʫʣʴʪʘʪʳ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʣʠʥʝʟʦʣʠʜʘ ʚ ʪʘʙʣʝʪʢʘʭ 

çɸʤʠʟʦʣʠʜè ʧʦ 0,2 ʛ, ʧʦʢʨʳʪʳʭ ʦʙʦʣʦʯʢʦʡ, ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ ʧʦ 

ʢʘʣʠʷ ʬʝʨʨʠʮʠʘʥʠʜʫ 

ˉ ʩʝʨʠʠ 
ʄʝʪʨʦʣʦʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ (n=10, P=95%) 

X←,%  S
2
 S SX← æX← E←, % Sr 

150916 100,38 3,2104 1,7918 0,5666 1,28 1,28 0,018 

120916 99,06 2,6107 1,6158 0,5110 1,15 1,17 0,016 

140916 99,65 1,1874 1,0897 0,3446 0,78 0,78 0,011 

 

ʇʨʦʚʝʜʝʥʘ ʩʨʘʚʥʠʪʝʣʴʥʘʷ ʦʮʝʥʢʘ ʨʝʟʫʣʴʪʘʪʦʚ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ 

ʣʠʥʝʟʦʣʠʜʘ ʚ ʪʘʙʣʝʪʢʘʭ ʧʦ 0,2 ʛ, ʧʦʢʨʳʪʳʭ ʦʙʦʣʦʯʢʦʡ, ʧʦ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʤʝʪʦʜʠʢʝ 

ʠ ʤʝʪʦʜʠʢʝ ʅɼ [13]. ʈʝʟʫʣʴʪʘʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 20. 

ʊʘʙʣʠʮʘ 20 ï ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʦʮʝʥʢʘ ʤʝʪʦʜʦʚ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ 

ʣʠʥʝʟʦʣʠʜʘ ʚ ʪʘʙʣʝʪʢʘʭ ʧʦ 0,2 ʛ, ʧʦʢʨʳʪʳʭ ʦʙʦʣʦʯʢʦʡ, (n=10, t (P, f) (ʪʘʙʣ)=2,26; 

ʈ=95%; F (P, f1, f2) (ʪʘʙʣ)=4,85; ʈ=99%) 

ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʤʝʪʦʜʘ 

ʄʝʪʨʦʣʦʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

m,% X← S
2 

S E←,% tʚʳʯ Fʚʳʯ 
ʇʨʦʜʦʣʞʠ- 

ʪʝʣʴʥʦʩʪʴ 

ʘʥʘʣʠʟʘ, ʤʠʥ. 

ʏʠʩʣʦ 

ʦʧʝʨʘ- 

ʮʠʡ 

ɺʕɾʍ (ʅɼ) 100 100,21 1,1860 1,09 0,78 0,59 

1,27 

40 7 

ʉʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʷ 

ʧʦ ʢʘʣʠʷ 

ʬʝʨʨʠʮʠʘʥʠʜʫ 

100 99,74 0,9341 0,9665 0,69 0,84 25 7 

ʄʝʪʦʜ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʣʠʥʝʟʦʣʠʜʘ ʚ ʪʘʙʣʝʪʢʘʭ ʧʦ 0,2 ʛ, 

ʧʦʢʨʳʪʳʭ ʦʙʦʣʦʯʢʦʡ, ʧʦ ʢʘʣʠʷ ʬʝʨʨʠʮʠʘʥʠʜʫ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ 

ʠ ʤʝʪʦʜ ʅɼ ʜʘʶʪ ʧʨʘʚʠʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ (tʚʳʯ<tʪʘʙʣ) ʠ ʥʝ ʨʘʟʣʠʯʘʶʪʩʷ ʧʦ 

ʚʦʩʧʨʦʠʟʚʦʜʠʤʦʩʪʠ (Fʚʳʯ<Fʪʘʙʣ).  

ʈʘʟʨʘʙʦʪʘʥʥʳʝ ʤʝʪʦʜʠʢʠ ʙʳʣʠ ʚʘʣʠʜʠʨʦʚʘʥʳ ʧʦ ʩʣʝʜʫʶʱʠʤ ʦʩʥʦʚʥʳʤ 

ʧʦʢʘʟʘʪʝʣʷʤ: ʣʠʥʝʡʥʦʩʪʴ, ʧʨʝʮʠʟʠʦʥʥʦʩʪʴ (ʩʭʦʜʠʤʦʩʪʴ, ʚʦʩʧʨʦʠʟʚʦʜʠʤʦʩʪʴ), 

ʩʧʝʮʠʬʠʯʥʦʩʪʴ, ʘʥʘʣʠʪʠʯʝʩʢʘʷ ʦʙʣʘʩʪʴ ʤʝʪʦʜʠʢʠ.  

ɼʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʜʠʘʧʘʟʦʥʘ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʦʙʣʘʩʪʠ ʤʝʪʦʜʠʢʠ ʠ ʣʠʥʝʡʥʦʩʪʠ 

ʨʝʟʫʣʴʪʘʪʦʚ ʙʳʣʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʤʦʜʝʣʴʥʳʝ ʨʘʩʪʚʦʨʳ ʣʠʥʝʟʦʣʠʜʘ ʰʝʩʪʠ 
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ʫʨʦʚʥʝʡ ʢʦʥʮʝʥʪʨʘʮʠʡ. ɼʣʷ ʦʮʝʥʢʠ ʩʪʝʧʝʥʠ ʣʠʥʝʡʥʦʩʪʠ ʨʘʩʩʯʠʪʳʚʘʣʩʷ 

ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ. 

ʇʨʝʜʩʪʘʚʣʝʥʥʘʷ ʥʘ ʨʠʩʫʥʢʝ 8 ʛʨʘʬʠʯʝʩʢʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʦʧʪʠʯʝʩʢʦʡ 

ʧʣʦʪʥʦʩʪʠ ʦʪ ʢʦʥʮʝʥʪʨʘʮʠʠ ʨʘʩʪʚʦʨʘ ʣʠʥʝʟʦʣʠʜʘ ʚ ʩʧʠʨʪʝ 95% ʣʠʥʝʡʥʘ ʠ 

ʦʧʠʩʳʚʘʝʪʩʷ ʫʨʘʚʥʝʥʠʝʤ y=54,22x+0,017. ʂʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ ʨʘʚʝʥ 0,9995, 

ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʩʦʙʣʶʜʝʥʠʝ ʣʠʥʝʡʥʦʩʪʠ. ʃʠʥʝʡʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʥʘʙʣʶʜʘʝʪʩʷ ʚ 

ʠʥʪʝʨʚʘʣʝ ʢʦʥʮʝʥʪʨʘʮʠʡ 2,5-25 ʤʢʛ/ʤʣ. 

 

 

ʈʠʩʫʥʦʢ 8 ï ɻʨʘʜʫʠʨʦʚʦʯʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʦʧʪʠʯʝʩʢʦʡ ʧʣʦʪʥʦʩʪʠ ʦʪ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʣʠʥʝʟʦʣʠʜʘ ʚ ʩʧʠʨʪʝ 95% 

ʆʮʝʥʢʘ ʧʨʘʚʠʣʴʥʦʩʪʠ ʧʨʝʜʣʦʞʝʥʥʳʭ ʤʝʪʦʜʠʢ ʩʦʩʪʦʷʣʘ ʚ ʧʨʠʛʦʪʦʚʣʝʥʠʠ 

ʤʦʜʝʣʴʥʳʭ ʨʘʩʪʚʦʨʦʚ ʣʠʥʝʟʦʣʠʜʘ ʦʧʨʝʜʝʣʝʥʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ (80%, 100%, 120%) 

ʠ ʧʦʩʣʝʜʫʶʱʝʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʠʩʩʣʝʜʫʝʤʦʛʦ ʜʝʡʩʪʚʫʶʱʝʛʦ ʚʝʱʝʩʪʚʘ 

ʚ ʠʩʧʳʪʫʝʤʳʭ ʨʘʩʪʚʦʨʘʭ (n=3), ʠʩʧʦʣʴʟʫʷ ʚ ʢʘʯʝʩʪʚʝ ʚʥʝʰʥʝʛʦ ʦʙʨʘʟʮʘ ʩʨʘʚʥʝʥʠʷ 

ʢʘʣʠʷ ʬʝʨʨʠʮʠʘʥʠʜ. 

ɺ ʪʘʙʣʠʮʘʭ 21 ʠ 22 ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʦʮʝʥʢʠ 

ʧʨʘʚʠʣʴʥʦʩʪʠ ʤʝʪʦʜʠʢ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʣʠʥʝʟʦʣʠʜʘ ʚ ʩʫʙʩʪʘʥʮʠʠ ʠ 

ʪʘʙʣʝʪʢʘʭ, ʧʦʢʨʳʪʳʭ ʦʙʦʣʦʯʢʦʡ, ʧʦ ʦʧʪʠʯʝʩʢʦʤʫ ʦʙʨʘʟʮʫ ʩʨʘʚʥʝʥʠʷ ʢʘʣʠʷ 

ʬʝʨʨʠʮʠʘʥʠʜʫ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ. 

y = 54,22x + 0,017 

RĮ = 0,9995 

0

0,2
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0,6

0,8

1
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ɸ
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ʊʘʙʣʠʮʘ 21 ï ʈʝʟʫʣʴʪʘʪʳ ʦʮʝʥʢʠ ʧʨʘʚʠʣʴʥʦʩʪʠ ʤʝʪʦʜʠʢʠ 

ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʝʩʢʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʣʠʥʝʟʦʣʠʜʘ ʚ ʩʫʙʩʪʘʥʮʠʠ ʧʦ ʢʘʣʠʷ 

ʬʝʨʨʠʮʠʘʥʠʜʫ 

ʉʦʜʝʨʞʘʥʠʝ 

ʣʠʥʝʟʦʣʠʜʘ, % 

ʆʧʪʠʯʝʩʢʠʡ ʦʙʨʘʟʝʮ ʩʨʘʚʥʝʥʠʷ 
ɼʦʧʫʩʪʠʤʦʝ 

 ɽ, % ʂʘʣʠʷ ʬʝʨʨʠʮʠʘʥʠʜ 
ɽ, % 

1 2 3 

80 81,30 81,65 81,10 0,85 < 2% 

100 99,55 99,80 100,15 0,75 < 2% 

120 119,65 119,25 119,45 0,42 < 2% 

 

ʊʘʙʣʠʮʘ 22 ï ʈʝʟʫʣʴʪʘʪʳ ʦʮʝʥʢʠ ʧʨʘʚʠʣʴʥʦʩʪʠ ʤʝʪʦʜʠʢʠ 

ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʝʩʢʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʣʠʥʝʟʦʣʠʜʘ ʚ ʪʘʙʣʝʪʢʘʭ ʧʦ 0,2 ʛ, 

ʧʦʢʨʳʪʳʭ ʦʙʦʣʦʯʢʦʡ, ʧʦ ʢʘʣʠʷ ʬʝʨʨʠʮʠʘʥʠʜʫ 

ʉʦʜʝʨʞʘʥʠʝ 

ʣʠʥʝʟʦʣʠʜʘ, % 

ʆʧʪʠʯʝʩʢʠʡ ʦʙʨʘʟʝʮ ʩʨʘʚʥʝʥʠʷ 
ɼʦʧʫʩʪʠʤʦʝ 

 ɽ, % 
ʂʘʣʠʷ ʬʝʨʨʠʮʠʘʥʠʜ 

ɽ, % 
1 2 3 

80 80,52 80,46 80,80 0,56 < 2% 

100 100,36 100,56 100,93 0,71 < 2% 

120 120,74 120,53 120,09 0,68 < 2% 

 

ʀʟ ʘʥʘʣʠʟʘ ʧʨʠʚʝʜʝʥʥʳʭ ʚ ʪʘʙʣʠʮʝ 23 ʨʝʟʫʣʴʪʘʪʦʚ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, 

ʯʪʦ ʤʝʪʦʜ ʚʥʝʰʥʝʛʦ ʩʪʘʥʜʘʨʪʘ ʜʣʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʣʠʥʝʟʦʣʠʜʘ ʚ 

ʩʫʙʩʪʘʥʮʠʠ ʠ ʪʘʙʣʝʪʢʘʭ ʧʨʠʛʦʜʝʥ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʜʦʩʪʘʪʦʯʥʦ ʥʘʜʝʞʥʳʭ ʠ 

ʚʦʩʧʨʦʠʟʚʦʜʠʤʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. 

ʊʘʙʣʠʮʘ 23 ï ʈʝʟʫʣʴʪʘʪʳ ʚʘʣʠʜʘʮʠʠ ʤʝʪʦʜʠʢ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ 

ʣʠʥʝʟʦʣʠʜʘ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ ʧʦ ʢʘʣʠʷ ʬʝʨʨʠʮʠʘʥʠʜʫ 

ʇʘʨʘʤʝʪʨʳ 
ʂʨʠʪʝʨʠʠ 

ʚʘʣʠʜʥʦʩʪʠ 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʧʳʪʘʥʠʷ ʣʠʥʝʟʦʣʠʜʘ 

ʚ ʩʫʙʩʪʘʥʮʠʠ ʚ ʪʘʙʣʝʪʢʘʭ  

ʉʧʝʮʠʬʠʯʥʦʩʪʴ  ʉʧʝʮʠʬʠʯʥʘ ʉʧʝʮʠʬʠʯʥʘ 

ʇʨʝʮʠʟʠʦʥʥʦʩʪʴ: 

1. ʉʭʦʜʠʤʦʩʪʴ 
RSD < 2% 

tʪʘʙʣ Ó tʚʳʯ 

RSD=0,60, 

tʚʳʯ=0,19 

(tʪʘʙʣ=2,26), n=10 

RSD=0,78, 

tʚʳʯ=1,01 

(tʪʘʙʣ=2,26), n=10 

2. ɺʦʩʧʨʦʠʟʚʦʜʠʤʦʩʪʴ 
RSD < 3% 

tʪʘʙʣ Ó tʚʳʯ 

RSD=0,73, 

tʚʳʯ=0,77 

(tʪʘʙʣ=2,26), n=10 

RSD=1,17, 

tʚʳʯ=1,84 

(tʪʘʙʣ=2,26), n=10 

ʃʠʥʝʡʥʦʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ R
2
 Ó 0,999 

R
2
=0,9995; 

y=54,22x+0,017 

R
2
=0,9995; 

y=54,22x+0,017 

ɸʥʘʣʠʪʠʯʝʩʢʘʷ ʦʙʣʘʩʪʴ 

ʤʝʪʦʜʠʢʠ 

ʠʥʪʝʨʚʘʣ 

ʢʦʥʮʝʥʪʨʘʮʠʡ 
2,5-25 ʤʢʛ/ʤʣ 2,5-25 ʤʢʛ/ʤʣ 
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ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʤʝʪʦʜʠʢʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʣʠʥʝʟʦʣʠʜʘ ʚ 

ʩʫʙʩʪʘʥʮʠʠ ʠ ʪʘʙʣʝʪʢʘʭ, ʧʦʢʨʳʪʳʭ ʦʙʦʣʦʯʢʦʡ, ʤʦʛʫʪ ʙʳʪʴ ʨʝʢʦʤʝʥʜʦʚʘʥʳ ʜʣʷ 

ʚʢʣʶʯʝʥʠʷ ʚ ʅɼ. 

3.3. ʆʧʪʠʤʠʟʘʮʠʷ ʫʩʣʦʚʠʡ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ 

ʵʬʘʚʠʨʝʥʟʘ ʚ ʩʫʙʩʪʘʥʮʠʠ ʠ ʣʝʢʘʨʩʪʚʝʥʥʦʡ ʬʦʨʤʝ 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʦʧʪʠʤʠʟʘʮʠʠ ʫʩʣʦʚʠʡ ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʭ ʤʝʪʦʜʠʢ 

ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʙʳʣʠ ʠʟʫʯʝʥʳ ʦʧʪʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʵʬʘʚʠʨʝʥʟʘ ʚ 

ʠʥʪʝʨʚʘʣʝ ʨʅ 1,0-13,0 ʚ ʜʠʘʧʘʟʦʥʝ ʜʣʠʥ ʚʦʣʥ ʦʪ 200 ʜʦ 400 ʥʤ. ɺ ʋʌ-ʩʧʝʢʪʨʘʭ 

ʵʬʘʚʠʨʝʥʟʘ (ʨʠʩ. 9) ʧʨʠ ʚʘʨʴʠʨʦʚʘʥʠʠ ʟʥʘʯʝʥʠʡ ʨʅ ʟʥʘʯʠʪʝʣʴʥʳʭ ʠʟʤʝʥʝʥʠʡ ʥʝ 

ʧʨʦʠʩʭʦʜʠʪ. ʋʌ-ʩʧʝʢʪʨʳ ʧʦʛʣʦʱʝʥʠʷ ʵʬʘʚʠʨʝʥʟʘ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʦʜʥʦʡ ʧʦʣʦʩʦʡ 

ʧʦʛʣʦʱʝʥʠʷ ʠ ʠʤʝʶʪ ʤʘʢʩʠʤʫʤʳ: 248Ñ1 ʥʤ (ʨʅ 5,35); 248Ñ1 ʥʤ (ʨʅ 1,0); 248Ñ1 ʥʤ 

(ʨʅ 5,25); 267Ñ1 ʥʤ (ʨʅ 12,5). ʂʨʦʤʝ ʪʦʛʦ, ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʨʅ ʜʦ 12,3 ʥʤ 

ʧʨʦʠʩʭʦʜʠʪ ʙʘʪʦʭʨʦʤʥʳʡ ʩʜʚʠʛ ʩ ʦʜʥʦʚʨʝʤʝʥʥʳʤ ʛʠʧʝʨʭʨʦʤʥʳʤ ʵʬʬʝʢʪʦʤ. 

 

ʈʠʩʫʥʦʢ 9 ï ʋʌ-ʩʧʝʢʪʨʳ ʧʦʛʣʦʱʝʥʠʷ 0,001% ʨʘʩʪʚʦʨʦʚ ʵʬʘʚʠʨʝʥʟʘ ʧʨʠ 

ʨʘʟʣʠʯʥʳʭ ʟʥʘʯʝʥʠʷʭ pH. ʅʦʤʝʨ ʢʨʠʚʦʡ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʟʥʘʯʝʥʠʶ ʨʅ  

ɸʥʘʣʠʟ ʩʪʘʙʠʣʴʥʦʩʪʠ ʨʘʩʪʚʦʨʦʚ ʵʬʘʚʠʨʝʥʟʘ ʧʦʢʘʟʘʣ ʩʦʭʨʘʥʝʥʠʝ ʦʧʪʠʯʝʩʢʠʭ 

ʩʚʦʡʩʪʚ ʧʨʠ pH 5,35 ʠ pH 12,3. ʇʨʠ ʜʨʫʛʠʭ ʟʥʘʯʝʥʠʷʭ pH ʨʘʩʪʚʦʨʳ ʤʝʥʝʝ 

ʩʪʘʙʠʣʴʥʳ (ʨʠʩ. 10). 
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ʈʠʩʫʥʦʢ 10 ï ɿʘʚʠʩʠʤʦʩʪʴ ʦʧʪʠʯʝʩʢʦʡ ʧʣʦʪʥʦʩʪʠ ʨʘʩʪʚʦʨʦʚ ʵʬʘʚʠʨʝʥʟʘ ʦʪ 

ʚʨʝʤʝʥʠ ʭʨʘʥʝʥʠʷ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʟʥʘʯʝʥʠʷʭ pH 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʘʪʨʠʷ ʛʠʜʨʦʢʩʠʜʘ ʨʘʩʪʚʦʨ 0,1 ʄ (ʨʅ 12,3), ʤʦʞʥʦ 

ʧʨʝʜʣʦʞʠʪʴ ʢʘʢ ʨʘʩʪʚʦʨʠʪʝʣʴ ʜʣʷ ʘʥʘʣʠʟʘ ʵʬʘʚʠʨʝʥʟʘ. ɼʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ 

ʨʘʩʪʚʦʨʦʚ ʧʝʨʚʦʛʦ ʨʘʟʚʝʜʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʩʧʠʨʪ 95%, ʪʘʢ ʢʘʢ ʘʥʘʣʠʟʠʨʫʝʤʦʝ 

ʚʝʱʝʩʪʚʦ ʚ ʥʸʤ ʠʤʝʝʪ ʭʦʨʦʰʫʶ ʨʘʩʪʚʦʨʠʤʦʩʪʴ. 

ɺ ʢʘʯʝʩʪʚʝ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʙʳʣʘ ʚʳʙʨʘʥʘ ʜʣʠʥʘ ʚʦʣʥʳ 267 ʥʤ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʜʣʠʥʥʦʚʦʣʥʦʚʦʤʫ ʤʘʢʩʠʤʫʤʫ ʧʦʛʣʦʱʝʥʠʷ ʵʬʘʚʠʨʝʥʟʘ ʚ ʥʘʪʨʠʷ 

ʛʠʜʨʦʢʩʠʜʘ ʨʘʩʪʚʦʨʝ 0,1 ʄ. 

ʂʘʢ ʦʧʪʠʤʘʣʴʥʳʝ ʦʙʨʘʟʮʳ ʩʨʘʚʥʝʥʠʷ ʜʣʷ ʵʬʘʚʠʨʝʥʟʘ ʙʳʣʠ ʨʘʩʩʤʦʪʨʝʥʳ 

ʚʝʱʝʩʪʚʘ ʥʝʦʨʛʘʥʠʯʝʩʢʦʡ ʧʨʠʨʦʜʳ: ʢʘʣʠʷ ʬʝʨʨʠʮʠʘʥʠʜ ʠ ʢʘʣʠʷ ʭʨʦʤʘʪ. ʈʘʩʪʚʦʨʳ 

ʦʙʨʘʟʮʦʚ ʩʨʘʚʥʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ 0,02% ʜʣʷ ʢʘʣʠʷ 

ʬʝʨʨʠʮʠʘʥʠʜʘ ʠ 0,003% ʜʣʷ ʢʘʣʠʷ ʭʨʦʤʘʪʘ. 

ɺ ʠʥʪʝʨʚʘʣʝ ʨʅ 10,0-13,0 ʋʌ-ʩʧʝʢʪʨʳ ʧʦʛʣʦʱʝʥʠʷ ʨʘʩʪʚʦʨʦʚ ʢʘʣʠʷ ʭʨʦʤʘʪʘ 

[5] ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʜʚʫʤʷ ʧʦʣʦʩʘʤʠ ʧʦʛʣʦʱʝʥʠʷ ʩ ʤʘʢʩʠʤʫʤʘʤʠ ʧʨʠ 275Ñ1ʥʤ ʠ 

373Ñ1ʥʤ. ʇʨʠ ʧʦʚʳʰʝʥʠʠ ʢʠʩʣʦʪʥʦʩʪʠ ʨʅ ʩʨʝʜʳ (ʨʅ 7,5) ʥʘʙʣʶʜʘʝʪʩʷ 

ʫʤʝʥʴʰʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʦʛʣʦʱʝʥʠʷ ʢʘʣʠʷ ʭʨʦʤʘʪʘ ʙʝʟ ʠʟʤʝʥʝʥʠʷ 

ʤʘʢʩʠʤʫʤʦʚ. ɼʘʣʴʥʝʡʰʝʝ ʠʟʤʝʥʝʥʠʝ ʨʅ ʨʘʩʪʚʦʨʦʚ ʚ ʩʪʦʨʦʥʫ ʢʠʩʣʦʪʥʦʩʪʠ (ʨʅ 5,0-

1,1) ʧʨʠʚʦʜʠʪ ʢ ʛʠʧʩʦʭʨʦʤʥʦʤʫ ʩʜʚʠʛʫ ʤʘʢʩʠʤʫʤʦʚ ʧʦʛʣʦʱʝʥʠʷ. ʇʨʠ 

ʫʤʝʥʴʰʝʥʠʠ ʢʠʩʣʦʪʥʦʩʪʠ ʨʅ ʩʨʝʜʳ ʚ ʋʌ-ʩʧʝʢʪʨʘʭ ʧʦʛʣʦʱʝʥʠʷ ʢʘʣʠʷ ʭʨʦʤʘʪʘ 

ʥʘʙʣʶʜʘʶʪʩʷ ʤʘʢʩʠʤʫʤʳ ʧʨʠ 257Ñ1ʥʤ ʠ 350Ñ1ʥʤ. 
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ʆʙʦʩʥʦʚʘʥʦ, ʯʪʦ ʦʧʪʠʤʘʣʴʥʳʝ ʦʙʣʘʩʪʠ ʧʦʛʣʦʱʝʥʠʷ, ʧʨʠ ʢʦʪʦʨʳʭ ʤʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʘʣʠʷ ʭʨʦʤʘʪ ʚ ʢʘʯʝʩʪʚʝ ʦʧʪʠʯʝʩʢʦʛʦ ʦʙʨʘʟʮʘ ʩʨʘʚʥʝʥʠʷ ʚ 

ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʝʩʢʦʤ ʘʥʘʣʠʟʝ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʚʝʱʝʩʪʚ, ʫʩʪʘʥʦʚʣʝʥʳ ʚ 

ʧʨʝʜʝʣʘʭ 264-286 ʥʤ, 357-389 ʥʤ [5]. 

ɸʥʘʣʠʪʠʯʝʩʢʘʷ ʜʣʠʥʘ ʚʦʣʥʳ ʵʬʘʚʠʨʝʥʟʘ (267 ʥʤ) ʚʭʦʜʠʪ ʚ ʠʥʪʝʨʚʘʣ, 

ʦʧʪʠʤʘʣʴʥʳʡ ʜʣʷ ʢʘʣʠʷ ʬʝʨʨʠʮʠʘʥʠʜʘ (255-267 ʥʤ) ʠ ʢʘʣʠʷ ʭʨʦʤʘʪʘ (264-286 ʥʤ). 

ʀʟ ʚʳʰʝʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʜʘʥʥʳʭ ʩʣʝʜʫʝʪ, ʯʪʦ ʜʣʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ 

ʠʩʩʣʝʜʫʝʤʦʛʦ ʚʝʱʝʩʪʚʘ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʥʘʪʨʠʷ ʛʠʜʨʦʢʩʠʜʘ ʨʘʩʪʚʦʨʘ 0,1 ʄ ʢʘʢ ʨʘʩʪʚʦʨʠʪʝʣʷ, ʚ ʢʘʯʝʩʪʚʝ ʦʧʪʠʤʘʣʴʥʳʭ 

ʦʧʪʠʯʝʩʢʠʭ ʦʙʨʘʟʮʦʚ ʩʨʘʚʥʝʥʠʷ ʤʦʞʥʦ ʧʨʝʜʣʦʞʠʪʴ ʢʘʣʠʷ ʬʝʨʨʠʮʠʘʥʠʜ ʠ ʢʘʣʠʷ 

ʭʨʦʤʘʪ.  

ʅʘ ʨʠʩʫʥʢʘʭ 11 ʠ 12 ʧʨʝʜʩʪʘʚʣʝʥʳ ʋʌ-ʩʧʝʢʪʨʳ ʧʦʛʣʦʱʝʥʠʷ 0,001% 

ʨʘʩʪʚʦʨʘ ʵʬʘʚʠʨʝʥʟʘ ʠ ʚʳʙʨʘʥʥʳʭ ʦʙʨʘʟʮʦʚ ʩʨʘʚʥʝʥʠʷ ʚ ʥʘʪʨʠʷ ʛʠʜʨʦʢʩʠʜʘ 

ʨʘʩʪʚʦʨʝ 0,1 ʄ. 

ʈʠʩʫʥʦʢ 11 ï ʋʌ-ʩʧʝʢʪʨʳ ʧʦʛʣʦʱʝʥʠʷ 0,001% ʨʘʩʪʚʦʨʘ ʵʬʘʚʠʨʝʥʟʘ ʠ 0,02% 

ʨʘʩʪʚʦʨʘ ʢʘʣʠʷ ʬʝʨʨʠʮʠʘʥʠʜʘ ʚ ʥʘʪʨʠʷ ʛʠʜʨʦʢʩʠʜʘ ʨʘʩʪʚʦʨʝ 0,1 ʄ. 1 ï ʵʬʘʚʠʨʝʥʟ; 

2 ï ʢʘʣʠʷ ʬʝʨʨʠʮʠʘʥʠʜ 
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ʈʠʩʫʥʦʢ 12 ï ʋʌ-ʩʧʝʢʪʨʳ ʧʦʛʣʦʱʝʥʠʷ ʨʘʩʪʚʦʨʘ 0,001% ʵʬʘʚʠʨʝʥʟʘ ʠ 0,003% 

ʢʘʣʠʷ ʭʨʦʤʘʪʘ ʚ ʥʘʪʨʠʷ ʛʠʜʨʦʢʩʠʜʘ ʨʘʩʪʚʦʨʝ 0,1 ʄ. 1 ï ʵʬʘʚʠʨʝʥʟ; 2 ï ʢʘʣʠʷ 

ʭʨʦʤʘʪ 

ʊʘʢ ʢʘʢ ʵʬʘʚʠʨʝʥʟ ʠ ʚʳʙʨʘʥʥʳʝ ʦʧʪʠʯʝʩʢʠʝ ʦʙʨʘʟʮʳ ʩʨʘʚʥʝʥʠʷ ʦʪʣʠʯʘʶʪʩʷ 

ʧʦ ʭʠʤʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʠ ʠʭ ʫʜʝʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʧʦʛʣʦʱʝʥʠʷ ʥʝ ʩʦʚʧʘʜʘʶʪ, ʚ 

ʨʘʩʯʸʪʥʫʶ ʬʦʨʤʫʣʫ ʥʝʦʙʭʦʜʠʤʦ ʚʚʝʩʪʠ ʢʦʵʬʬʠʮʠʝʥʪ ʧʝʨʝʩʯʝʪʘ. ɺ ʪʘʙʣʠʮʘʭ 24 ʠ 

25 ʧʨʠʚʝʜʝʥʳ ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʜʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʝʨʝʩʯʝʪʘ. 

ʊʘʙʣʠʮʘ 24 ï ʈʝʟʫʣʴʪʘʪʳ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʝʨʝʩʯʝʪʘ ʜʣʷ 

ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʵʬʘʚʠʨʝʥʟʘ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ ʧʦ ʢʘʣʠʷ 

ʬʝʨʨʠʮʠʘʥʠʜʫ 

 

ʊʘʙʣʠʮʘ 25 ï ʈʝʟʫʣʴʪʘʪʳ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʝʨʝʩʯʝʪʘ ʜʣʷ 

ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʵʬʘʚʠʨʝʥʟʘ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ ʧʦ ʢʘʣʠʷ 

ʭʨʦʤʘʪʫ 

ʅʘʡʜʝʥʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʵʬʘʚʠʨʝʥʟʘ ʙʳʣʠ 

ʧʨʠʤʝʥʝʥʳ ʜʣʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʚ ʩʫʙʩʪʘʥʮʠʠ ʠʩʩʣʝʜʫʝʤʦʛʦ 

ʧʨʝʧʘʨʘʪʘ. 

ʄʝʪʨʦʣʦʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ (n=10, ʈ=95%) 

ʂʧʝʨ  S
2
 S SX← DX← E← % Sr 

0,0526 3,66Ŀ10
-7 

6,05Ŀ10
-4

 1,91Ŀ10
-4

 4,32Ŀ10
-4

 0,82 0,0110 

ʄʝʪʨʦʣʦʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ (n=10, ʈ=95%) 

ʂʧʝʨ  S
2
 S SX← DX← E← % Sr 

0,3008 1,05Ŀ10
-5 

0,0032 0,0010 0,0023 0,77 0,0108 
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ʄʝʪʦʜʠʢʘ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʵʬʘʚʠʨʝʥʟʘ ʚ ʩʫʙʩʪʘʥʮʠʠ: ʪʦʯʥʘʷ 

ʥʘʚʝʩʢʘ ʩʫʙʩʪʘʥʮʠʠ (ʦʢʦʣʦ 0,0500 ʛ ʵʬʘʚʠʨʝʥʟʘ) ʧʦʤʝʱʘʝʪʩʷ ʚ ʤʝʨʥʫʶ ʢʦʣʙʫ 

ʚʤʝʩʪʠʤʦʩʪʴʶ 100 ʤʣ, ʨʘʩʪʚʦʨʷʝʪʩʷ ʚ 40 ʤʣ ʩʧʠʨʪʘ 95%, ʦʙʲʝʤ ʨʘʩʪʚʦʨʘ 

ʜʦʚʦʜʠʪʩʷ ʚʦʜʦʡ ʦʯʠʱʝʥʥʦʡ ʜʦ ʤʝʪʢʠ ʠ ʧʝʨʝʤʝʰʠʚʘʝʪʩʷ. 1 ʤʣ ʧʦʣʫʯʝʥʥʦʛʦ 

ʨʘʩʪʚʦʨʘ ʧʦʤʝʱʘʝʪʩʷ ʚ ʤʝʨʥʫʶ ʢʦʣʙʫ ʚʤʝʩʪʠʤʦʩʪʴʶ 50 ʤʣ, ʦʙʲʝʤ ʨʘʩʪʚʦʨʘ 

ʜʦʚʦʜʠʪʩʷ ʜʦ ʤʝʪʢʠ ʥʘʪʨʠʷ ʛʠʜʨʦʢʩʠʜʘ ʨʘʩʪʚʦʨʦʤ 0,1 ʄ ʠ ʧʝʨʝʤʝʰʠʚʘʝʪʩʷ. 

ʀʟʤʝʨʷʝʪʩʷ ʦʧʪʠʯʝʩʢʘʷ ʧʣʦʪʥʦʩʪʴ ʠʩʧʳʪʫʝʤʦʛʦ ʨʘʩʪʚʦʨʘ ʥʘ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʝ 

ʧʨʠ ʜʣʠʥʝ ʚʦʣʥʳ 267 ʥʤ ʚ ʢʚʘʨʮʝʚʦʡ ʢʶʚʝʪʝ ʩ ʜʣʠʥʦʡ ʨʘʙʦʯʝʛʦ ʩʣʦʷ 10 ʤʤ. 

ʅʘʪʨʠʷ ʛʠʜʨʦʢʩʠʜʘ ʨʘʩʪʚʦʨ 0,1 ʄ ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʨʘʩʪʚʦʨʘ ʩʨʘʚʥʝʥʠʷ. 

ʇʘʨʘʣʣʝʣʴʥʦ ʠʟʤʝʨʷʝʪʩʷ ʦʧʪʠʯʝʩʢʘʷ ʧʣʦʪʥʦʩʪʴ ʨʘʩʪʚʦʨʦʚ ʦʧʪʠʯʝʩʢʠʭ ʦʙʨʘʟʮʦʚ 

ʩʨʘʚʥʝʥʠʷ ʢʘʣʠʷ ʬʝʨʨʠʮʠʘʥʠʜʘ ʠ ʢʘʣʠʷ ʭʨʦʤʘʪʘ. 

ʄʝʪʦʜʠʢʘ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʨʘʩʪʚʦʨʘ ʦʧʪʠʯʝʩʢʦʛʦ ʦʙʨʘʟʮʘ ʩʨʘʚʥʝʥʠʷ ʢʘʣʠʷ 

ʬʝʨʨʠʮʠʘʥʠʜʘ: ʪʦʯʥʘʷ ʥʘʚʝʩʢʘ ʦʧʪʠʯʝʩʢʦʛʦ ʦʙʨʘʟʮʘ ʩʨʘʚʥʝʥʠʷ (ʦʢʦʣʦ 0,2000 ʛ 

ʢʘʣʠʷ ʬʝʨʨʠʮʠʘʥʠʜʘ) ʧʦʤʝʱʘʝʪʩʷ ʚ ʤʝʨʥʫʶ ʢʦʣʙʫ ʚʤʝʩʪʠʤʦʩʪʴʶ 100 ʤʣ, 

ʨʘʩʪʚʦʨʷʝʪʩʷ ʚ 20 ʤʣ ʥʘʪʨʠʷ ʛʠʜʨʦʢʩʠʜʘ ʨʘʩʪʚʦʨʘ 0,1 ʄ, ʦʙʲʸʤ ʨʘʩʪʚʦʨʘ 

ʜʦʚʦʜʠʪʩʷ ʵʪʠʤ ʞʝ ʨʘʩʪʚʦʨʠʪʝʣʝʤ ʜʦ ʤʝʪʢʠ ʠ ʧʝʨʝʤʝʰʠʚʘʝʪʩʷ. 5 ʤʣ ʧʦʣʫʯʝʥʥʦʛʦ 

ʨʘʩʪʚʦʨʘ ʧʦʤʝʱʘʝʪʩʷ ʚ ʤʝʨʥʫʶ ʢʦʣʙʫ ʚʤʝʩʪʠʤʦʩʪʴʶ 50 ʤʣ, ʦʙʲʸʤ ʨʘʩʪʚʦʨʘ 

ʜʦʚʦʜʠʪʩʷ ʥʘʪʨʠʷ ʛʠʜʨʦʢʩʠʜʘ ʨʘʩʪʚʦʨʦʤ 0,1 ʄ ʜʦ ʤʝʪʢʠ ʠ ʧʝʨʝʤʝʰʠʚʘʝʪʩʷ. 

ʄʝʪʦʜʠʢʘ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʨʘʩʪʚʦʨʘ ʦʧʪʠʯʝʩʢʦʛʦ ʦʙʨʘʟʮʘ ʩʨʘʚʥʝʥʠʷ ʢʘʣʠʷ 

ʭʨʦʤʘʪʘ: ʪʦʯʥʘʷ ʥʘʚʝʩʢʘ ʦʧʪʠʯʝʩʢʦʛʦ ʦʙʨʘʟʮʘ ʩʨʘʚʥʝʥʠʷ (ʦʢʦʣʦ 0,1700 ʛ ʢʘʣʠʷ 

ʭʨʦʤʘʪʘ) ʧʦʤʝʱʘʝʪʩʷ ʚ ʤʝʨʥʫʶ ʢʦʣʙʫ ʚʤʝʩʪʠʤʦʩʪʴʶ 100 ʤʣ, ʨʘʩʪʚʦʨʷʝʪʩʷ ʚ 20 ʤʣ 

ʥʘʪʨʠʷ ʛʠʜʨʦʢʩʠʜʘ ʨʘʩʪʚʦʨʘ 0,1 ʄ, ʦʙʲʸʤ ʨʘʩʪʚʦʨʘ ʜʦʚʦʜʠʪʩʷ ʵʪʠʤ ʞʝ 

ʨʘʩʪʚʦʨʠʪʝʣʝʤ ʜʦ ʤʝʪʢʠ ʠ ʧʝʨʝʤʝʰʠʚʘʝʪʩʷ. 1 ʤʣ ʧʦʣʫʯʝʥʥʦʛʦ ʨʘʩʪʚʦʨʘ 

ʧʦʤʝʱʘʝʪʩʷ ʚ ʤʝʨʥʫʶ ʢʦʣʙʫ ʚʤʝʩʪʠʤʦʩʪʴʶ 50 ʤʣ, ʦʙʲʸʤ ʨʘʩʪʚʦʨʘ ʜʦʚʦʜʠʪʩʷ 

ʥʘʪʨʠʷ ʛʠʜʨʦʢʩʠʜʘ ʨʘʩʪʚʦʨʦʤ 0,1 ʄ ʜʦ ʤʝʪʢʠ ʠ ʧʝʨʝʤʝʰʠʚʘʝʪʩʷ. 

ʈʘʩʯʝʪ ʨʝʟʫʣʴʪʘʪʦʚ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʵʬʘʚʠʨʝʥʟʘ ʧʦ ʢʘʣʠʷ 

ʬʝʨʨʠʮʠʘʥʠʜʫ ʧʨʦʚʦʜʠʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 
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66 

 

ʈʘʩʯʝʪ ʨʝʟʫʣʴʪʘʪʦʚ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʵʬʘʚʠʨʝʥʟʘ ʧʦ ʢʘʣʠʷ 

ʭʨʦʤʘʪʫ ʧʨʦʚʦʜʠʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

100
)100(50100

501001
Ö

-ÖÖÖÖ

ÖÖÖÖÖ
=

Wʘɸ

ʂʘɸ
ʍ

ʭʦʦʩ

ʧʝʨʦʦʩʭ
, (6) 

ʛʜʝ ʭɸ ʠ ɸʦʦʩ ï ʦʧʪʠʯʝʩʢʠʝ ʧʣʦʪʥʦʩʪʠ ʦʧʨʝʜʝʣʷʝʤʦʛʦ ʚʝʱʝʩʪʚʘ ʠ ʦʧʪʠʯʝʩʢʦʛʦ 

ʦʙʨʘʟʮʘ ʩʨʘʚʥʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʭʘ ʠ ʘʦʦʩ ï ʪʦʯʥʳʝ ʥʘʚʝʩʢʠ ʦʧʨʝʜʝʣʷʝʤʦʛʦ 

ʚʝʱʝʩʪʚʘ ʠ ʦʧʪʠʯʝʩʢʦʛʦ ʦʙʨʘʟʮʘ ʩʨʘʚʥʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʂʧʝʨ ï ʢʦʵʬʬʠʮʠʝʥʪ 

ʧʝʨʝʩʯʝʪʘ, 100 ï ʢʦʵʬʬʠʮʠʝʥʪ ʜʣʷ ʧʝʨʝʩʯʝʪʘ ʚ ʧʨʦʮʝʥʪʳ, W ï ʧʦʪʝʨʷ ʚ ʤʘʩʩʝ ʧʨʠ 

ʚʳʩʫʰʠʚʘʥʠʠ, %.  

ɼʘʥʥʳʝ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʵʬʘʚʠʨʝʥʟʘ ʚ ʩʫʙʩʪʘʥʮʠʠ 

ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ ʧʦ ʦʧʪʠʯʝʩʢʠʤ ʦʙʨʘʟʮʘʤ ʩʨʘʚʥʝʥʠʷ 

ʫʢʣʘʜʳʚʘʶʪʩʷ ʚ ʜʦʧʫʩʪʠʤʳʝ ʧʨʝʜʝʣʳ ʩʦʜʝʨʞʘʥʠʷ (98-102%) ʠ ʧʨʠʚʝʜʝʥʳ ʚ 

ʪʘʙʣʠʮʝ 26. 

ʊʘʙʣʠʮʘ 26 ï ʈʝʟʫʣʴʪʘʪʳ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʵʬʘʚʠʨʝʥʟʘ ʚ ʩʫʙʩʪʘʥʮʠʠ 

ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ 

ˉ 

ʩʝʨʠʠ 

ʆʧʪʠʯʝʩʢʠʡ 

ʦʙʨʘʟʝʮ 

ʩʨʘʚʥʝʥʠʷ 

ʄʝʪʨʦʣʦʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

(n=10, P=95%) 

X←,%  S
2
 S SX← DX← E←% Sr 

EFVB1

6021 

ʂʘʣʠʷ 

ʬʝʨʨʠʮʠʘʥʠʜ 
99,63 1,4658 1,2107 0,3829 0,87 0,87 0,012 

ʂʘʣʠʷ ʭʨʦʤʘʪ 99,68 0,8486 0,9212 0,2913 0,66 0,66 0,009 

EFVB1

6024 

ʂʘʣʠʷ 

ʬʝʨʨʠʮʠʘʥʠʜ 
100,18 0,6981 0,8355 0,2642 0,60 0,60 0,008 

ʂʘʣʠʷ ʭʨʦʤʘʪ 100,16 0,8126 0,9015 0,2851 0,64 0,64 0,009 

EFVB1

6027 

ʂʘʣʠʷ 

ʬʝʨʨʠʮʠʘʥʠʜ 
99,80 0,4221 0,6497 0,2055 0,46 0,47 0,007 

ʂʘʣʠʷ ʭʨʦʤʘʪ 99,83 0,6383 0,7989 0,2526 0,57 0,57 0,008 

 

ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʧʦʛʨʝʰʥʦʩʪʴ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʵʬʘʚʠʨʝʥʟʘ ʚ 

ʩʫʙʩʪʘʥʮʠʠ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ ʧʦ ʦʧʪʠʯʝʩʢʠʤ ʦʙʨʘʟʮʘʤ 

ʩʨʘʚʥʝʥʠʷ ʥʝ ʧʨʝʚʳʰʘʝʪ 0,87%. ʄʝʪʦʜʠʢʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʭʦʨʦʰʫʶ 

ʚʦʩʧʨʦʠʟʚʦʜʠʤʦʩʪʴ (Sr ʩʦʩʪʘʚʣʷʝʪ ʥʝ ʙʦʣʝʝ 0,012). ʀʟ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʜʘʥʥʳʭ 

ʩʣʝʜʫʝʪ, ʯʪʦ ʨʝʟʫʣʴʪʘʪʳ, ʧʦʣʫʯʝʥʥʳʝ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʵʬʘʚʠʨʝʥʟʘ ʧʦ ʢʘʣʠʷ 

ʬʝʨʨʠʮʠʘʥʠʜʫ ʠ ʢʘʣʠʷ ʭʨʦʤʘʪʫ, ʷʚʣʷʶʪʩʷ ʩʦʧʦʩʪʘʚʠʤʳʤʠ. 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʧʨʝʜʝʣʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʵʬʘʚʠʨʝʥʟʘ ʚʦʟʤʦʞʥʦ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʣʶʙʦʛʦ ʠʟ ʧʨʝʜʣʦʞʝʥʥʳʭ ʦʧʪʠʯʝʩʢʠʭ ʦʙʨʘʟʮʦʚ ʩʨʘʚʥʝʥʠʷ, 

ʷʚʣʷʶʱʠʤʩʷ ʥʘʠʙʦʣʝʝ ʜʦʩʪʫʧʥʳʤ ʜʣʷ ʜʘʥʥʦʡ ʢʦʥʪʨʦʣʴʥʦ-ʘʥʘʣʠʪʠʯʝʩʢʦʡ 

ʣʘʙʦʨʘʪʦʨʠʠ. 

ʈʝʟʫʣʴʪʘʪʳ ʩʨʘʚʥʠʪʝʣʴʥʦʡ ʦʮʝʥʢʠ ʤʝʪʦʜʦʚ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ 

ʵʬʘʚʠʨʝʥʟʘ ʧʦ ʨʘʟʨʘʙʦʪʘʥʥʳʤ ʤʝʪʦʜʠʢʘʤ ʠ ʤʝʪʦʜʠʢʝ ʅɼ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 

27 [30].  

ʊʘʙʣʠʮʘ 27 ï ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʦʮʝʥʢʘ ʤʝʪʦʜʦʚ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ 

ʵʬʘʚʠʨʝʥʟʘ ʚ ʩʫʙʩʪʘʥʮʠʠ (n=10, t (P, f) (ʪʘʙʣ)=2,26; ʈ=95%; F (P, f1, f2) (ʪʘʙʣ)=4,85; 

ʈ=99%) 

ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʤʝʪʦʜʘ 
ɛ ʍ,% S

2 
S E←,% tʚʳʯ Fʚʳʯ 

ʇʨʦʜʦʣʞʠ- 

ʪʝʣʴʥʦʩʪʴ 

ʘʥʘʣʠʟʘ, 

ʤʠʥ. 

ʏʠʩʣʦ 

ʦʧʝʨʘ- 

ʮʠʡ 

ɺʕɾʍ (ʅɼ) 100 99,96 1,8614 1,3643 0,98 0,10 

1,31 

35 7 

ʉʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʷ 

ʧʦ ʢʘʣʠʷ 

ʬʝʨʨʠʮʠʘʥʠʜʫ 

100 100,29 1,4240 1,1933 0,85 0,78 20 6 

ʉʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʷ 

ʧʦ ʢʘʣʠʷ ʭʨʦʤʘʪʫ 
100 100,10 1,6801 1,2962 0,93 0,25 1,11 20 6 

 

ʇʦʣʫʯʝʥʥʳʝ ʧʦ ʨʘʟʨʘʙʦʪʘʥʥʳʤ ʤʝʪʦʜʠʢʘʤ ʠ ʤʝʪʦʜʠʢʘʤ ʅɼ ʨʝʟʫʣʴʪʘʪʳ 

ʭʦʨʦʰʦ ʩʦʛʣʘʩʫʶʪʩʷ. ʇʦ ʚʝʣʠʯʠʥʘʤ ʜʠʩʧʝʨʩʠʡ ʨʝʟʫʣʴʪʘʪʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʧʦ 

ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʤʝʪʦʜʠʢʝ, ʠ ʤʝʪʦʜʠʢʝ, ʧʨʝʜʣʦʞʝʥʥʦʡ ʅɼ (ʪʘʙʣ. 27), ʙʳʣ ʚʳʯʠʩʣʝʥ 

ʠ ʩʨʘʚʥʝʥ ʩ ʪʘʙʣʠʯʥʳʤ ʟʥʘʯʝʥʠʝʤ ʢʨʠʪʝʨʠ ̫ ʌʠʰʝʨʘ ʜʣʷ ʩʦʦʪʥʦʰʝʥʠʷ 

ʚʦʩʧʨʦʠʟʚʦʜʠʤʦʩʪʠ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʤʝʪʦʜʠʢ [16]. ʉʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʝʩʢʠʡ ʤʝʪʦʜ 

ʦʧʨʝʜʝʣʝʥʠʷ ʵʬʘʚʠʨʝʥʟʘ ʧʦ ʦʧʪʠʯʝʩʢʦʤʫ ʦʙʨʘʟʮʫ ʩʨʘʚʥʝʥʠʷ ʜʘʝʪ ʧʨʘʚʠʣʴʥʳʝ 

ʨʝʟʫʣʴʪʘʪʳ. ʇʦ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʘʥʘʣʠʟʘ ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʤʝʪʦʜʠʢʘ ʤʝʥʝʝ 

ʜʣʠʪʝʣʴʥʘ, ʯʝʤ ʤʝʪʦʜʠʢʘ ʅɼ. 

ʈʘʟʨʘʙʦʪʘʥʥʳʝ ʤʝʪʦʜʠʢʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʵʬʘʚʠʨʝʥʟʘ ʚ ʩʫʙʩʪʘʥʮʠʠ 

ʙʳʣʠ ʧʨʠʤʝʥʝʥʳ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʵʬʘʚʠʨʝʥʟʘ ʚ 

ʪʘʙʣʝʪʢʘʭ çʈʝʛʘʩʪè ʧʦ 0,6 ʛ.  
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ʄʝʪʦʜʠʢʘ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʵʬʘʚʠʨʝʥʟʘ ʚ ʪʘʙʣʝʪʢʘʭ ʧʦ 0,6 ʛ, 

ʧʦʢʨʳʪʳʭ ʦʙʦʣʦʯʢʦʡ: ʪʦʯʥʘʷ ʥʘʚʝʩʢʘ ʧʦʨʦʰʢʘ ʨʘʩʪʝʨʪʳʭ ʧʦʢʨʳʪʳʭ ʦʙʦʣʦʯʢʦʡ 

ʪʘʙʣʝʪʦʢ ʵʬʘʚʠʨʝʥʟʘ (ʦʢʦʣʦ 0,1000 ʛ) ʧʦʤʝʱʘʝʪʩʷ ʚ ʤʝʨʥʫʶ ʢʦʣʙʫ ʚʤʝʩʪʠʤʦʩʪʴʶ 

100 ʤʣ, ʨʘʩʪʚʦʨʷʝʪʩʷ ʚ 40 ʤʣ ʩʧʠʨʪʘ 95%, ʦʙʲʝʤ ʨʘʩʪʚʦʨʘ ʜʦʚʦʜʠʪʩʷ ʚʦʜʦʡ 

ʦʯʠʱʝʥʥʦʡ ʜʦ ʤʝʪʢʠ ʠ ʧʝʨʝʤʝʰʠʚʘʝʪʩʷ. ʈʘʩʪʚʦʨ ʬʠʣʴʪʨʫʝʪʩʷ, ʧʝʨʚʳʝ 10 ʤʣ 

ʬʠʣʴʪʨʘʪʘ ʦʪʙʨʘʩʳʚʘʶʪʩʷ.1 ʤʣ ʧʦʣʫʯʝʥʥʦʛʦ ʨʘʩʪʚʦʨʘ ʧʦʤʝʱʘʝʪʩʷ ʚ ʤʝʨʥʫʶ ʢʦʣʙʫ 

ʚʤʝʩʪʠʤʦʩʪʴʶ 50 ʤʣ, ʦʙʲʝʤ ʨʘʩʪʚʦʨʘ ʜʦʚʦʜʠʪʩʷ ʜʦ ʤʝʪʢʠ ʥʘʪʨʠʷ ʛʠʜʨʦʢʩʠʜʘ 

ʨʘʩʪʚʦʨʦʤ 0,1 ʄ ʠ ʧʝʨʝʤʝʰʠʚʘʝʪʩʷ. ʀʟʤʝʨʷʝʪʩʷ ʦʧʪʠʯʝʩʢʘʷ ʧʣʦʪʥʦʩʪʴ 

ʠʩʧʳʪʫʝʤʦʛʦ ʨʘʩʪʚʦʨʘ ʥʘ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʝ ʧʨʠ ʜʣʠʥʝ ʚʦʣʥʳ 267 ʥʤ ʚ ʢʚʘʨʮʝʚʦʡ 

ʢʶʚʝʪʝ ʩ ʜʣʠʥʦʡ ʨʘʙʦʯʝʛʦ ʩʣʦʷ 10 ʤʤ. ʅʘʪʨʠʷ ʛʠʜʨʦʢʩʠʜʘ ʨʘʩʪʚʦʨ 0,1 ʄ 

ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʨʘʩʪʚʦʨʘ ʩʨʘʚʥʝʥʠʷ. ʇʘʨʘʣʣʝʣʴʥʦ ʠʟʤʝʨʷʝʪʩʷ ʦʧʪʠʯʝʩʢʘʷ 

ʧʣʦʪʥʦʩʪʴ ʨʘʩʪʚʦʨʦʚ ʦʙʨʘʟʮʦʚ ʩʨʘʚʥʝʥʠʷ ʢʘʣʠʷ ʬʝʨʨʠʮʠʘʥʠʜʘ ʠ ʢʘʣʠʷ ʭʨʦʤʘʪʘ. 

ʄʝʪʦʜʠʢʘ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʨʘʩʪʚʦʨʦʚ ʦʧʪʠʯʝʩʢʠʭ ʦʙʨʘʟʮʦʚ ʩʨʘʚʥʝʥʠʷ ʧʨʠʚʝʜʝʥʘ 

ʚʳʰʝ. 

ʈʝʟʫʣʴʪʘʪʳ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʵʬʘʚʠʨʝʥʟʘ ʚ ʪʘʙʣʝʪʢʘʭ, ʧʦʢʨʳʪʳʭ 

ʦʙʦʣʦʯʢʦʡ, ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ ʪʨʝʭ ʩʝʨʠʡ ʧʦ ʧʨʝʜʣʦʞʝʥʥʳʤ 

ʦʧʪʠʯʝʩʢʠʤ ʦʙʨʘʟʮʘʤ ʩʨʘʚʥʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 28. 

ʊʘʙʣʠʮʘ 28 ï ʈʝʟʫʣʴʪʘʪʳ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʵʬʘʚʠʨʝʥʟʘ ʚ ʪʘʙʣʝʪʢʘʭ 

ʧʦ 0,6 ʛ, ʧʦʢʨʳʪʳʭ ʦʙʦʣʦʯʢʦʡ, ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ ʧʦ ʢʘʣʠʷ 

ʬʝʨʨʠʮʠʘʥʠʜʫ ʠ ʢʘʣʠʷ ʭʨʦʤʘʪʫ (ʜʦʧʫʩʪʠʤʦʝ ʢʦʣʠʯʝʩʪʚʦ 92,5-107,5%) 

ʄʝʪʨʦʣʦʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ (n=10, P=95%) 

ˉ ʩʝʨʠʠ 

ʆʧʪʠʯʝʩʢʠʡ 

ʦʙʨʘʟʝʮ 

ʩʨʘʚʥʝʥʠʷ 

X←,%  S
2
 S SX← DX← E←% Sr 

393116 

ʂʘʣʠʷ 

ʬʝʨʨʠʮʠʘʥʠʜ 

99,77 1,3045 1,1421 0,3612 0,82 0,82 0,011 

322116 99,69 1,4632 1,2096 0,3825 0,86 0,87 0,012 

371116 99,44 1,0813 1,0399 0,3288 0,74 0,75 0,010 

393116 

ʂʘʣʠʷ ʭʨʦʤʘʪ 

99,76 0,8696 0,9325 0,2949 0,67 0,67 0,009 

322116 99,83 0,5602 0,7485 0,2367 0,53 0,54 0,007 

371116 99,90 0,5315 0,7290 0,2305 0,52 0,52 0,007 
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ʈʝʟʫʣʴʪʘʪʳ ʩʨʘʚʥʠʪʝʣʴʥʦʡ ʦʮʝʥʢʠ ʤʝʪʦʜʠʢ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ 

ʵʬʘʚʠʨʝʥʟʘ ʚ ʪʘʙʣʝʪʢʘʭ ʧʦ 0,6 ʛ, ʧʦʢʨʳʪʳʭ ʦʙʦʣʦʯʢʦʡ, ʧʦ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʤʝʪʦʜʠʢʝ 

ʠ ʤʝʪʦʜʠʢʝ ʅɼ [29] ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 29. 

ʊʘʙʣʠʮʘ 29 ï ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʦʮʝʥʢʘ ʤʝʪʦʜʦʚ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ 

ʵʬʘʚʠʨʝʥʟʘ ʚ ʪʘʙʣʝʪʢʘʭ ʧʦ 0,6 ʛ, ʧʦʢʨʳʪʳʭ ʦʙʦʣʦʯʢʦʡ (n=10, t (P, f) (ʪʘʙʣ)=2,26; 

ʈ=95%; F (P, f1, f2) (ʪʘʙʣ)=4,85; ʈ=99%) 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʤʝʪʦʜʘ ɛ ʍ,% S2 S ɽ,% tʚʳʯ Fʚʳʯ 

ʇʨʦʜʦʣʞʠ- 

ʪʝʣʴʥʦʩʪʴ 

ʘʥʘʣʠʟʘ 

ʤʠʥ. 

ʏʠʩʣʦ 

ʦʧʝʨʘ- 

ʮʠʡ 

ɺʕɾʍ (ʅɼ)  100 99,97 1,5827 1,2581 0,90 0,08 
1,01 

45 7 

ʉʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʷ ʧʦ 
ʢʘʣʠʷ ʬʝʨʨʠʮʠʘʥʠʜʫ 

100 100,19 1,5600 1,2490 0,89 0,47 25 7 

ʉʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʷ ʧʦ 
ʢʘʣʠʷ ʭʨʦʤʘʪʫ 

100 100,38 0,9417 0,9704 0,69 1,23 1,68 25 7 

 

ʋʩʪʚʥʦʚʣʝʥʦ, ʯʪʦ ʤʝʪʦʜ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʵʬʘʚʠʨʝʥʟʘ ʚ 

ʪʘʙʣʝʪʢʘʭ ʧʦ 0,6 ʛ, ʧʦʢʨʳʪʳʭ ʦʙʦʣʦʯʢʦʡ, ʧʦ ʢʘʣʠʷ ʬʝʨʨʠʮʠʘʥʠʜʫ 

ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ ʠ ʤʝʪʦʜ ʅɼ ʜʘʶʪ ʧʨʘʚʠʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ 

(tʚʳʯ<tʪʘʙʣ) ʠ ʥʝ ʨʘʟʣʠʯʘʶʪʩʷ ʧʦ ʚʦʩʧʨʦʠʟʚʦʜʠʤʦʩʪʠ (Fʚʳʯ<Fʪʘʙʣ).  

ʈʘʟʨʘʙʦʪʘʥʥʳʝ ʤʝʪʦʜʠʢʠ ʙʳʣʠ ʚʘʣʠʜʠʨʦʚʘʥʳ ʧʦ ʩʣʝʜʫʶʱʠʤ ʦʩʥʦʚʥʳʤ 

ʧʦʢʘʟʘʪʝʣʷʤ: ʣʠʥʝʡʥʦʩʪʴ, ʧʨʝʮʠʟʠʦʥʥʦʩʪʴ (ʩʭʦʜʠʤʦʩʪʴ, ʚʦʩʧʨʦʠʟʚʦʜʠʤʦʩʪʴ), 

ʩʧʝʮʠʬʠʯʥʦʩʪʴ, ʘʥʘʣʠʪʠʯʝʩʢʘʷ ʦʙʣʘʩʪʴ ʤʝʪʦʜʠʢʠ.  

ɼʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʜʠʘʧʘʟʦʥʘ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʦʙʣʘʩʪʠ ʤʝʪʦʜʠʢʠ ʠ ʣʠʥʝʡʥʦʩʪʠ 

ʨʝʟʫʣʴʪʘʪʦʚ ʙʳʣʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʤʦʜʝʣʴʥʳʝ ʨʘʩʪʚʦʨʳ ʵʬʘʚʠʨʝʥʟʘ ʰʝʩʪʠ 

ʫʨʦʚʥʝʡ ʢʦʥʮʝʥʪʨʘʮʠʡ. ɼʣʷ ʦʮʝʥʢʠ ʩʪʝʧʝʥʠ ʣʠʥʝʡʥʦʩʪʠ ʨʘʩʩʯʠʪʳʚʘʣʩʷ 

ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ. 

ʇʨʝʜʩʪʘʚʣʝʥʥʘʷ ʥʘ ʨʠʩʫʥʢʝ 13 ʛʨʘʬʠʯʝʩʢʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʦʧʪʠʯʝʩʢʦʡ 

ʧʣʦʪʥʦʩʪʠ ʦʪ ʢʦʥʮʝʥʪʨʘʮʠʠ ʨʘʩʪʚʦʨʘ ʵʬʘʚʠʨʝʥʟʘ ʚ ʥʘʪʨʠʷ ʛʠʜʨʦʢʩʠʜʘ ʨʘʩʪʚʦʨʝ 

0,1 ʄ ʣʠʥʝʡʥʘ ʠ ʦʧʠʩʳʚʘʝʪʩʷ ʫʨʘʚʥʝʥʠʝʤ y=55,99x+0,017. ʂʦʵʬʬʠʮʠʝʥʪ 

ʢʦʨʨʝʣʷʮʠʠ ʨʘʚʝʥ 0,9997, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʩʦʙʣʶʜʝʥʠʝ ʣʠʥʝʡʥʦʩʪʠ. ʃʠʥʝʡʥʘʷ 

ʟʘʚʠʩʠʤʦʩʪʴ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʠʥʪʝʨʚʘʣʝ ʢʦʥʮʝʥʪʨʘʮʠʡ 2,5-25 ʤʢʛ/ʤʣ. 
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ʈʠʩʫʥʦʢ 13 ï ɻʨʘʜʫʠʨʦʚʦʯʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʦʧʪʠʯʝʩʢʦʡ ʧʣʦʪʥʦʩʪʠ ʦʪ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʵʬʘʚʠʨʝʥʟʘ ʚ ʥʘʪʨʠʷ ʛʠʜʨʦʢʩʠʜʘ ʨʘʩʪʚʦʨʝ 0,1 ʄ 

ʆʮʝʥʢʘ ʧʨʘʚʠʣʴʥʦʩʪʠ ʧʨʝʜʣʦʞʝʥʥʳʭ ʤʝʪʦʜʠʢ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʧʫʪʸʤ 

ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʤʦʜʝʣʴʥʳʭ ʨʘʩʪʚʦʨʦʚ ʵʬʘʚʠʨʝʥʟʘ ʩ ʦʧʨʝʜʝʣʝʥʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʝʡ 

(80%, 100%, 120%) ʠ ʜʘʣʴʥʝʡʰʝʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʠʩʩʣʝʜʫʝʤʦʛʦ 

ʜʝʡʩʪʚʫʶʱʝʛʦ ʚʝʱʝʩʪʚʘ ʚ ʠʩʧʳʪʫʝʤʳʭ ʨʘʩʪʚʦʨʘʭ (n=3), ʠʩʧʦʣʴʟʫʷ ʚ ʢʘʯʝʩʪʚʝ 

ʚʥʝʰʥʠʭ ʦʙʨʘʟʮʦʚ ʩʨʘʚʥʝʥʠʷ ʢʘʣʠʷ ʬʝʨʨʠʮʠʘʥʠʜ ʠ ʢʘʣʠʷ ʭʨʦʤʘʪ. ɺ ʪʘʙʣʠʮʘʭ 30 ʠ 

31 ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʦʮʝʥʢʠ ʧʨʘʚʠʣʴʥʦʩʪʠ ʤʝʪʦʜʠʢ 

ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʵʬʘʚʠʨʝʥʟʘ ʚ ʩʫʙʩʪʘʥʮʠʠ ʠ ʪʘʙʣʝʪʢʘʭ, ʧʦʢʨʳʪʳʭ 

ʦʙʦʣʦʯʢʦʡ ʧʦ ʢʘʣʠʷ ʬʝʨʨʠʮʠʘʥʠʜʫ ʠ ʢʘʣʠʷ ʭʨʦʤʘʪʫ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʝʩʢʠʤ 

ʤʝʪʦʜʦʤ. 

ʊʘʙʣʠʮʘ 30 ï ʈʝʟʫʣʴʪʘʪʳ ʦʮʝʥʢʠ ʧʨʘʚʠʣʴʥʦʩʪʠ ʤʝʪʦʜʠʢʠ 

ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʝʩʢʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʩʫʙʩʪʘʥʮʠʠ ʵʬʘʚʠʨʝʥʟʘ ʧʦ ʢʘʣʠʷ 

ʬʝʨʨʠʮʠʘʥʠʜʫ ʠ ʢʘʣʠʷ ʭʨʦʤʘʪʫ 

ʉʦʜʝʨʞʘʥʠʝ 

ʵʬʘʚʠʨʝʥʟʘ, 

% 

ʆʧʪʠʯʝʩʢʠʡ ʦʙʨʘʟʝʮ ʩʨʘʚʥʝʥʠʷ ɼʦʧʫʩʪʠ

ʤʦʝ 

ɽ, % 
ʂʘʣʠʷ ʬʝʨʨʠʮʠʘʥʠʜ 

ɽ, % 
ʂʘʣʠʷ ʭʨʦʤʘʪ 

ɽ, % 
1 2 3 1 2 3 

80 80,52 80,42 80,11 0,66 79,73 79,63 79,32 0,67 < 2% 

100 99,53 99,33 99,74 0,51 99,35 99,14 99,48 0,43 < 2% 

120 120,45 120,84 120,19 0,67 119,52 118,69 119,05 0,87 < 2% 

y = 55,99x + 0,017 

RĮ = 0,999 

0

0,2

0,4

0,6

0,8

1

1,2

1,4

1,6

0 0,005 0,01 0,015 0,02 0,025 0,03

ɸ

 

ʉ, ʤʛ/ʤʣ 
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ʊʘʙʣʠʮʘ 31 ï ʈʝʟʫʣʴʪʘʪʳ ʦʮʝʥʢʠ ʧʨʘʚʠʣʴʥʦʩʪʠ ʤʝʪʦʜʠʢʠ 

ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʝʩʢʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʵʬʘʚʠʨʝʥʟʘ ʚ ʪʘʙʣʝʪʢʘʭ, ʧʦʢʨʳʪʳʭ 

ʦʙʦʣʦʯʢʦʡ, ʧʦ ʢʘʣʠʷ ʬʝʨʨʠʮʠʘʥʠʜʫ ʠ ʢʘʣʠʷ ʭʨʦʤʘʪʫ 

ʉʦʜʝʨʞʘʥʠʝ 

ʵʬʘʚʠʨʝʥʟʘ,

% 

ʆʧʪʠʯʝʩʢʠʡ ʦʙʨʘʟʝʮ ʩʨʘʚʥʝʥʠʷ ɼʦʧʫʩʪ

ʠʤʦʝ 

ɽ, % 
ʂʘʣʠʷ ʬʝʨʨʠʮʠʘʥʠʜ 

ɽ, % 
ʂʘʣʠʷ ʭʨʦʤʘʪ 

ɽ, % 
1 2 3 1 2 3 

80 79,83 80,13 79,91 0,48 80,02 80,38 80,10 0,59 < 2% 

100 99,97 100,34 100,51 0,68 100,21 100,65 100,82 0,78 < 2% 

120 120,90 121,05 121,25 0,36 119,97 120,35 119,71 0,67 < 2% 

 

ʀʟ ʘʥʘʣʠʟʘ ʧʨʠʚʝʜʝʥʥʳʭ ʚ ʪʘʙʣʠʮʘʭ 32 ʠ 33 ʨʝʟʫʣʴʪʘʪʦʚ ʤʦʞʥʦ ʩʜʝʣʘʪʴ 

ʚʳʚʦʜ, ʯʪʦ ʤʝʪʦʜ ʚʥʝʰʥʝʛʦ ʩʪʘʥʜʘʨʪʘ ʜʣʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʵʬʘʚʠʨʝʥʟʘ ʚ 

ʩʫʙʩʪʘʥʮʠʠ ʠ ʪʘʙʣʝʪʢʘʭ ʧʨʠʛʦʜʝʥ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʜʦʩʪʘʪʦʯʥʦ ʥʘʜʝʞʥʳʭ ʠ 

ʚʦʩʧʨʦʠʟʚʦʜʠʤʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. 

ʊʘʙʣʠʮʘ 32 ï ʈʝʟʫʣʴʪʘʪʳ ʚʘʣʠʜʘʮʠʠ ʤʝʪʦʜʠʢ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ 

ʵʬʘʚʠʨʝʥʟʘ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ ʚ ʩʫʙʩʪʘʥʮʠʠ 

ʇʘʨʘʤʝʪʨʳ ʂʨʠʪʝʨʠʠ 

ʚʘʣʠʜʥʦʩʪʠ 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʧʳʪʘʥʠʷ ʵʬʘʚʠʨʝʥʟʘ ʧʦ 

ʦʧʪʠʯʝʩʢʠʤ ʦʙʨʘʟʮʘʤ ʩʨʘʚʥʝʥʠʷ 

ʂʘʣʠʷ ʬʝʨʨʠʮʠʘʥʠʜ ʂʘʣʠʷ ʭʨʦʤʘʪ 

ʉʧʝʮʠʬʠʯʥʦʩʪʴ  ʉʧʝʮʠʬʠʯʥʘ ʉʧʝʮʠʬʠʯʥʘ 

2.ʉʭʦʜʠʤʦʩʪʴ 
RSD< 2% 

tʪʘʙʣ Ó tʚʳʯ 

RSD=0,60 

tʚʳʯ=0,68 

(tʪʘʙʣ=2,26), n=10 

RSD=0,57 

tʚʳʯ=0,67 

(tʪʘʙʣ=2,26), n=10 

3.ɺʦʩʧʨʦʠʟʚʦʜʠʤʦʩʪʴ 
RSD< 3% 

tʪʘʙʣ Ó tʚʳʯ 

RSD=0,87 

tʚʳʯ=0,97 

(tʪʘʙʣ=2,26), n=10 

RSD=0,66 

tʚʳʯ=1,10 

(tʪʘʙʣ=2,26), n=10 

ʃʠʥʝʡʥʦʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ R
2
 Ó 0,99 

R
2
=0,9997; 

y=55,99x+0,017 

R
2
=0,9997; 

y=55,99x+0,017 

ɸʥʘʣʠʪʠʯʝʩʢʘʷ ʦʙʣʘʩʪʴ 

ʤʝʪʦʜʠʢʠ 

ʠʥʪʝʨʚʘʣ 

ʢʦʥʮʝʥʪʨʘʮʠʡ 
3-13 ʤʢʛ/ʤʣ 3-13 ʤʢʛ/ʤʣ 
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ʊʘʙʣʠʮʘ 33 ï ʈʝʟʫʣʴʪʘʪʳ ʚʘʣʠʜʘʮʠʠ ʤʝʪʦʜʠʢ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ 

ʵʬʘʚʠʨʝʥʟʘ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ ʚ ʪʘʙʣʝʪʢʘʭ, ʧʦʢʨʳʪʳʭ ʦʙʦʣʦʯʢʦʡ 

ʇʘʨʘʤʝʪʨʳ 
ʂʨʠʪʝʨʠʠ 

ʚʘʣʠʜʥʦʩʪʠ 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʧʳʪʘʥʠʷ ʵʬʘʚʠʨʝʥʟʘ ʧʦ 

ʦʧʪʠʯʝʩʢʠʤ ʦʙʨʘʟʮʘʤ ʩʨʘʚʥʝʥʠʷ 

ʂʘʣʠʷ ʬʝʨʨʠʮʠʘʥʠʜ ʂʘʣʠʷ ʭʨʦʤʘʪ 

ʉʧʝʮʠʬʠʯʥʦʩʪʴ  ʉʧʝʮʠʬʠʯʥʘ ʉʧʝʮʠʬʠʯʥʘ 

2.ʉʭʦʜʠʤʦʩʪʴ 
RSD< 2% 

tʪʘʙʣ Ó tʚʳʯ 

RSD=0,82 

tʚʳʯ=0,64 

(tʪʘʙʣ =2,26), n=10 

RSD=0,52 

tʚʳʯ=0,43 

(tʪʘʙʣ=2,26), n=10 

3.ɺʦʩʧʨʦʠʟʚʦʜʠʤʦʩʪʴ 
RSD< 3% 

tʪʘʙʣ Ó tʚʳʯ 

RSD=0,87 

tʚʳʯ=0,81 

(tʪʘʙʣ=2,26), n=10 

RSD=0,67 

tʚʳʯ=0,81 

(tʪʘʙʣ=2,26), n=10 

ʃʠʥʝʡʥʦʩʪʴ 

ʨʝʟʫʣʴʪʘʪʦʚ 
R

2
 Ó 0,99 

R
2
=0,9997; 

y=55,99x+0,017 

R
2
=0,9997; 

y=55,99x+0,017 

ɸʥʘʣʠʪʠʯʝʩʢʘʷ ʦʙʣʘʩʪʴ 

ʤʝʪʦʜʠʢʠ 

ʠʥʪʝʨʚʘʣ 

ʢʦʥʮʝʥʪʨʘʮʠʡ 
3-13 ʤʢʛ/ʤʣ 3-13 ʤʢʛ/ʤʣ 

 

ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʤʝʪʦʜʠʢʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʵʬʘʚʠʨʝʥʟʘ ʚ 

ʩʫʙʩʪʘʥʮʠʠ ʠ ʪʘʙʣʝʪʢʘʭ, ʧʦʢʨʳʪʳʭ ʦʙʦʣʦʯʢʦʡ, ʤʦʛʫʪ ʙʳʪʴ ʨʝʢʦʤʝʥʜʦʚʘʥʳ ʜʣʷ 

ʚʢʣʶʯʝʥʠʷ ʚ ʅɼ. 

3.4. ʆʧʪʠʤʠʟʘʮʠʷ ʫʩʣʦʚʠʡ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʬʪʦʨʩʦʜʝʨʞʘʱʠʭ 

ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ ʚ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʬʦʨʤʘʭ ʤʝʪʦʜʦʤ ʤʠʢʨʦʢʦʣʦʥʦʯʥʦʡ 

ɺʕɾʍ ʩ ʤʥʦʛʦʚʦʣʥʦʚʦʡ ʬʦʪʦʤʝʪʨʠʯʝʩʢʦʡ ʜʝʪʝʢʮʠʝʡ 

ɼʣʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʜʝʡʩʪʚʫʶʱʠʭ ʚʝʱʝʩʪʚ ʚ ʪʘʙʣʝʪʢʘʭ 

ʦʬʣʦʢʩʘʮʠʥʘ, ʣʠʥʝʟʦʣʠʜʘ ʠ ʵʬʘʚʠʨʝʥʟʘ ʙʳʣ ʚʳʙʨʘʥ ʦʙʨʘʱʝʥʥʦ-ʬʘʟʦʚʳʡ ʚʘʨʠʘʥʪ 

ɺʕɾʍ. ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠʤʝʥʷʣʩʷ ʤʠʢʨʦʢʦʣʦʥʦʯʥʳʡ ʞʠʜʢʦʩʪʥʳʡ 

ʭʨʦʤʘʪʦʛʨʘʬ çʄʠʣʠʭʨʦʤ ɸ-02è ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ɿɸʆ çʕʢʦʅʦʚʘè, 

ʅʦʚʦʩʠʙʠʨʩʢ.  

ʆʧʪʠʤʘʣʴʥʳʤʠ ʫʩʣʦʚʠʷʤʠ ʭʨʦʤʘʪʦʛʨʘʬʠʨʦʚʘʥʠʷ ʦʬʣʦʢʩʘʮʠʥʘ, ʣʠʥʝʟʦʣʠʜʘ 

ʠ ʵʬʘʚʠʨʝʥʟʘ ʷʚʣʷʶʪʩʷ: ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʘʷ ʢʦʣʦʥʢʘ (75Ĭ2 ʤʤ), ʥʝʧʦʜʚʠʞʥʘʷ 

ʬʘʟʘ: ʧʦʣʠʤʝʨʥʳʡ ʩʦʨʙʝʥʪ ProntoSIL-120-5-C18 AQ, ʧʦʜʚʠʞʥʘʷ ʬʘʟʘ: ʵʣʶʝʥʪ ɸ: 

ʣʠʪʠʷ ʧʝʨʭʣʦʨʘʪʘ ʨʘʩʪʚʦʨ 0,2 M ï ʭʣʦʨʥʦʡ ʢʠʩʣʦʪʳ ʨʘʩʪʚʦʨ 0,005 M (ʨʅ 2,8); 

ʣɻʶʝʥʪ ɹ ï ʘʮʝʪʦʥʠʪʨʠʣ. ɻʨʘʜʠʝʥʪʥʳʡ ʨʝʞʠʤ ʵʣʶʠʨʦʚʘʥʠʷ: 550 ʤʢʣ 27% ɹ; 550 

ʤʢʣ ʦʪ 27% ʜʦ 100% ɹ; 900 ʤʢʣ 100% ɹ (0-14 ʤʠʥ). ʉʢʦʨʦʩʪʴ ʧʦʪʦʢʘ ʧʦʜʚʠʞʥʦʡ 
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ʬʘʟʳ ï 100 ʤʢʣ/ʤʠʥ. ʊʝʤʧʝʨʘʪʫʨʘ ʪʝʨʤʦʩʪʘʪʘ ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʦʡ ʢʦʣʦʥʢʠ ï 

40
o
C.  

ɼʣʷ ʨʘʟʨʘʙʦʪʢʠ ʤʝʪʦʜʠʢ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʦʬʣʦʢʩʘʮʠʥʘ, ʣʠʥʝʟʦʣʠʜʘ 

ʠ ʵʬʘʚʠʨʝʥʟʘ ʤʝʪʦʜʦʤ ɺʕɾʍ ʥʝʦʙʭʦʜʠʤʦ ʦʙʦʩʥʦʚʘʪʴ ʚʳʙʦʨ ʦʧʪʠʤʘʣʴʥʳʭ 

ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ.  

ɺʳʙʦʨ ʥʝʧʦʜʚʠʞʥʦʡ ʬʘʟʳ: ʟʘ ʩʯʝʪ ʥʘʣʠʯʠʷ ʘʪʦʤʦʚ ʘʟʦʪʘ ʩ ʥʝʧʦʜʝʣʝʥʥʦʡ 

ʧʘʨʦʡ ʵʣʝʢʪʨʦʥʦʚ, ʤʦʣʝʢʫʣʳ ʠʩʩʣʝʜʫʝʤʳʭ ʚʝʱʝʩʪʚ ʦʙʣʘʜʘʶʪ ʦʩʥʦʚʥʳʤʠ 

ʩʚʦʡʩʪʚʘʤʠ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʧʨʠʯʠʥʦʡ ʘʩʩʠʤʝʪʨʠʠ ʠʭ ʧʠʢʦʚ ʥʘ ʭʨʦʤʘʪʦʛʨʘʤʤʝ ʧʨʠ 

ʥʝʡʪʨʘʣʴʥʳʭ ʨʅ ʩʨʝʜʳ ʵʣʶʝʥʪʘ ʠ ʦʪʩʫʪʩʪʚʠʠ ʜʦʙʘʚʦʢ, ʙʣʦʢʠʨʫʶʱʠʭ ʦʩʪʘʪʦʯʥʳʝ 

ʩʠʣʘʥʦʣʴʥʳʝ ʛʨʫʧʧʳ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʚ ʨʘʙʦʪʝ ʧʨʠʤʝʥʷʣʩʷ ʧʦʣʠʤʝʨʥʳʡ ʩʦʨʙʝʥʪ, 

ʢʦʪʦʨʳʡ ʥʝ ʧʨʦʷʚʣʷʝʪ ʠʦʥʦʦʙʤʝʥʥʳʭ ʩʚʦʡʩʪʚ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʘʤʠʥʘʤ, ʯʪʦ 

ʧʨʠʚʦʜʠʪ ʢ ʧʦʣʫʯʝʥʠʶ ʩʠʤʤʝʪʨʠʯʥʳʭ ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʠʭ ʧʠʢʦʚ. 

ɺʳʙʦʨ ʧʦʜʚʠʞʥʦʡ ʬʘʟʳ: ʧʦʜʚʠʞʥʘʷ ʬʘʟʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʤʝʩʴ ʜʚʫʭ 

ʵʣʶʝʥʪʦʚ: ʵʣʶʝʥʪ ɸ ï ʣʠʪʠʷ ʧʝʨʭʣʦʨʘʪʘ ʨʘʩʪʚʦʨ 4 M ʚ ʨʘʩʪʚʦʨʝ ʭʣʦʨʥʦʡ ʢʠʩʣʦʪʳ 

0,1 ʄ ï ʚʦʜʘ ʦʯʠʱʝʥʥʘʷ (5: 95); ʵʣʶʝʥʪ ɹ ï ʘʮʝʪʦʥʠʪʨʠʣ. ɻʨʘʜʠʝʥʪ: 3700 ʤʢʣ ʦʪ 

5% ɹ ʜʦ 70% ɹ. ʇʨʝʜʣʦʞʝʥʥʳʝ ʵʣʶʝʥʪʳ ʦʙʣʘʜʘʶʪ ʚ ʢʦʨʦʪʢʦʚʦʣʥʦʚʦʡ ʦʙʣʘʩʪʠ 

ʋʌ-ʩʧʝʢʪʨʘ ʚʳʩʦʢʦʡ ʧʨʦʟʨʘʯʥʦʩʪʴʶ ʠ ʥʝ ʩʦʜʝʨʞʘʪ ʋʌ-ʧʦʛʣʦʱʘʶʱʠʝ ʧʨʠʤʝʩʠ, 

ʢʦʪʦʨʳʝ ʧʨʦʷʚʣʷʶʪʩʷ ʥʘ ʭʨʦʤʘʪʦʛʨʘʤʤʝ ʚ ʚʠʜʝ çʣʠʰʥʠʭè ʧʠʢʦʚ. ʃʠʪʠʷ 

ʧʝʨʭʣʦʨʘʪ ʚ ʩʦʩʪʘʚʝ ʧʦʜʚʠʞʥʦʡ ʬʘʟʳ ʧʨʠʚʦʜʠʪ ʢ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʫʣʫʯʰʝʥʠʶ 

ʬʦʨʤʳ ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʠʭ ʧʠʢʦʚ ʧʨʦʪʦʥʠʨʦʚʘʥʥʳʭ ʘʤʠʥʦʚ ʠ ʫʤʝʥʴʰʝʥʠʶ ʠʭ 

ʰʠʨʠʥʳ (ʨʅ 2,8), ʧʦʜʘʚʣʷʷ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʢʘʪʠʦʥʘ-ʢʦʥʢʫʨʝʥʪʘ Li
+
 ʠʦʥʦʦʙʤʝʥʥʳʝ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʦʩʪʘʪʦʯʥʳʤʠ ʩʠʣʘʥʦʣʴʥʳʤʠ ʛʨʫʧʧʘʤʠ ʘʜʩʦʨʙʝʥʪʘ [10]. 

ʇʦʢʘʟʘʥʦ, ʯʪʦ ʚ ʧʨʝʜʣʦʞʝʥʥʦʡ ʩʠʩʪʝʤʝ ʵʣʶʝʥʪʦʚ ʧʠʢʠ ʠʩʩʣʝʜʫʝʤʳʭ 

ʚʝʱʝʩʪʚ ʭʨʦʤʘʪʦʛʨʘʬʠʨʫʶʪʩʷ ʚ ʚʠʜʝ ʩʠʤʤʝʪʨʠʯʥʳʭ ʧʠʢʦʚ. ɼʦʢʘʟʘʪʝʣʴʩʪʚʦʤ 

ʵʪʦʛʦ ʷʚʣʷʶʪʩʷ ʚʝʣʠʯʠʥʳ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʘʩʠʤʤʝʪʨʠʠ, ʨʘʩʩʯʠʪʘʥʥʳʝ ʥʘ ʫʨʦʚʥʝ 

10% ʚʳʩʦʪʳ ʧʠʢʦʚ, ʥʝ ʧʨʝʚʳʰʘʶʱʠʝ ʚʝʣʠʯʠʥʫ 1,5. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 34. ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʦʪʩʫʪʩʪʚʠʠ ʟʥʘʯʠʤʳʭ 

ʠʦʥʦʦʙʤʝʥʥʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʚ ʧʨʝʜʣʦʞʝʥʥʦʡ ʩʠʩʪʝʤʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʘʥʥʘʷ 

ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ ʷʚʣʷʝʪʩʷ ʦʧʪʠʤʘʣʴʥʦʡ ʜʣʷ ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʦʛʦ 
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ʘʥʘʣʠʟʘ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʚʝʱʝʩʪʚ, ʩʧʦʩʦʙʥʳʭ ʢ ʚʟʘʠʤʦʜʝʡʩʪʚʠʶ ʩ ʦʪʢʨʳʪʳʤʠ 

ʩʠʣʘʥʦʣʴʥʳʤʠ ʛʨʫʧʧʘʤʠ ʩʦʨʙʝʥʪʘ. 

ʊʘʙʣʠʮʘ 34 ï ʂʦʵʬʬʠʮʠʝʥʪʳ ʘʩʠʤʤʝʪʨʠʠ ʦʬʣʦʢʩʘʮʠʥʘ, ʣʠʥʝʟʦʣʠʜʘ ʠ 

ʵʬʘʚʠʨʝʥʟʘ 

ʀʩʩʣʝʜʫʝʤʦʝ ʚʝʱʝʩʪʚʦ ɸ10% 

ʆʬʣʦʢʩʘʮʠʥ 1,04 

ʃʠʥʝʟʦʣʠʜ 0,95 

ʕʬʘʚʠʨʝʥʟ 1,08 

ɺʳʙʦʨ ʜʣʠʥ ʚʦʣʥ ʜʝʪʝʢʪʠʨʦʚʘʥʠʷ: ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʨʝʛʠʩʪʨʘʮʠʠ ʋʌ-

ʩʧʝʢʪʨʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʩʪʘʥʜʘʨʪʥʳʝ ʨʘʩʪʚʦʨʳ ʦʬʣʦʢʩʘʮʠʥʘ, ʣʠʥʝʟʦʣʠʜʘ ʠ 

ʵʬʘʚʠʨʝʥʟʘ ʚ ʤʝʪʘʥʦʣʝ ʩ ʢʦʥʮʝʥʪʨʘʮʠʝʡ 0,5 ʤʛ/ʤʣ. ʋʌ-ʩʧʝʢʪʨʳ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠʩʴ 

ʚ ʪʝʯʝʥʠʝ ʘʥʘʣʠʟʘ ʚʙʣʠʟʠ ʤʘʢʩʠʤʫʤʘ ʧʠʢʘ ʩ ʰʘʛʦʤ 2 ʥʤ ʚ ʠʥʪʝʨʚʘʣʝ ʜʣʠʥ ʚʦʣʥ 

200ï360 ʥʤ. ɺ ʭʦʜʝ ʘʥʘʣʠʟʘ ʧʨʠʤʝʥʷʣʦʩʴ ʥʦʨʤʠʨʦʚʘʥʠʝ ʋʌ-ʩʧʝʢʪʨʦʚ ʩ ʮʝʣʴʶ 

ʠʩʢʣʶʯʠʪʴ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʢʦʥʮʝʥʪʨʘʮʠʠ ʠʩʩʣʝʜʫʝʤʦʛʦ ʚʝʱʝʩʪʚʘ. ɼʣʷ 

ʥʦʨʤʠʨʦʚʘʥʠʷ ʋʌ-ʩʧʝʢʪʨʦʚ ʚʝʣʠʯʠʥʘ ʧʦʛʣʦʱʝʥʠʷ (ɸʭ) ʧʨʠ ʜʣʠʥʝ ʚʦʣʥʳ lʭ 

ʜʝʣʠʣʘʩʴ ʥʘ ʚʝʣʠʯʠʥʫ ʧʦʛʣʦʱʝʥʠʷ (ɸʙʘʟ) ʧʨʠ ʙʘʟʦʚʦʡ ʜʣʠʥʝ ʚʦʣʥʳ (lʙʘʟ). ɹʘʟʦʚʦʡ 

ʜʣʠʥʦʡ ʚʦʣʥʳ ʜʣʷ ʥʦʨʤʠʨʦʚʘʥʠʷ ʋʌ-ʩʧʝʢʪʨʦʚ ʙʳʣʘ ʚʳʙʨʘʥʘ 210 ʥʤ (ʪ.ʢ. ʜʣʷ 

ʫʜʦʙʩʪʚʘ ʚʳʙʠʨʘʝʪʩʷ ʜʣʠʥʘ ʚʦʣʥʳ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʧʦʛʣʦʱʝʥʠʷ ʠʣʠ ʙʣʠʟʢʘʷ ʢ ʥʝʡ) 

[27]. ʅʦʨʤʠʨʦʚʘʥʥʳʝ ʋʌ-ʩʧʝʢʪʨʳ ʦʬʣʦʢʩʘʮʠʥʘ, ʣʠʥʝʟʦʣʠʜʘ ʠ ʵʬʘʚʠʨʝʥʟʘ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʘʭ 14-16. 
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ʈʠʩʫʥʦʢ 14 ï ʅʦʨʤʠʨʦʚʘʥʥʳʡ ʋʌ-ʩʧʝʢʪʨ ʨʘʩʪʚʦʨʘ ʦʬʣʦʢʩʘʮʠʥʘ  
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ʈʠʩʫʥʦʢ 15 ï ʅʦʨʤʠʨʦʚʘʥʥʳʡ ʋʌ-ʩʧʝʢʪʨ ʨʘʩʪʚʦʨʘ ʣʠʥʝʟʦʣʠʜʘ  
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ʈʠʩʫʥʦʢ 16 ï ʅʦʨʤʠʨʦʚʘʥʥʳʡ ʋʌ-ʩʧʝʢʪʨ ʨʘʩʪʚʦʨʘ ʵʬʘʚʠʨʝʥʟʘ  

ɼʣʠʥʳ ʚʦʣʥ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʧʦʛʣʦʱʝʥʠʷ ʠ ʤʠʥʠʤʘʣʴʥʦʛʦ ʧʦʛʣʦʱʝʥʠʷ 

ʠʩʩʣʝʜʫʝʤʳʭ ʬʪʦʨʩʦʜʝʨʞʘʱʠʭ ʚʝʱʝʩʪʚ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 35. 

ʊʘʙʣʠʮʘ 35 ï ɼʣʠʥʳ ʚʦʣʥ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʠ ʤʠʥʠʤʘʣʴʥʦʛʦ ʧʦʛʣʦʱʝʥʠʷ 

ʦʬʣʦʢʩʘʮʠʥʘ, ʣʠʥʝʟʦʣʠʜʘ ʠ ʵʬʘʚʠʨʝʥʟʘ 

ʀʩʩʣʝʜʫʝʤʦʝ ʚʝʱʝʩʪʚʦ lʤʘʭ, ʥʤ lʤin, ʥʤ 

ʆʬʣʦʢʩʘʮʠʥ 226, 296 254, 318 

ʃʠʥʝʟʦʣʠʜ 196, 252 224 

ʕʬʘʚʠʨʝʥʟ 204, 248, 292 224, 270 
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ɺ ʪʘʙʣʠʮʝ 36 ʧʨʠʚʝʜʝʥʳ ʩʧʝʢʪʨʘʣʴʥʳʝ ʦʪʥʦʰʝʥʠʷ ʜʣʷ ʦʬʣʦʢʩʘʮʠʥʘ, 

ʣʠʥʝʟʦʣʠʜʘ ʠ ʵʬʘʚʠʨʝʥʟʘ, ʨʘʩʩʯʠʪʘʥʥʳʝ ʢʘʢ ʦʪʥʦʰʝʥʠʝ ʧʣʦʱʘʜʝʡ ʧʠʢʦʚ, 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʧʨʠ ʜʣʠʥʘʭ ʚʦʣʥ lʭ ʠ l210. 

ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʜʣʠʥʳ ʚʦʣʥ (220, 230, 240, 280 ʥʤ) ʧʨʠʤʝʥʷʶʪʩʷ ʜʣʷ 

ʨʘʩʯʝʪʘ ʩʧʝʢʪʨʘʣʴʥʳʭ ʦʪʥʦʰʝʥʠʡ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʪʦʨʳʭ ʜʣʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ 

ʧʠʢʦʚ ʚ ʨʝʘʣʴʥʳʭ ʧʨʦʙʘʭ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʳʰʘʝʪ ʥʘʜʝʞʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ 

ʠʩʩʣʝʜʫʝʤʳʭ ʢʦʤʧʦʥʝʥʪʦʚ [27]. 

ʊʘʙʣʠʮʘ 36 ï ʉʧʝʢʪʨʘʣʴʥʳʝ ʦʪʥʦʰʝʥʠʷ ʜʣʷ ʦʬʣʦʢʩʘʮʠʥʘ, ʣʠʥʝʟʦʣʠʜʘ ʠ 

ʵʬʘʚʠʨʝʥʟʘ  

ʀʩʩʣʝʜʫʝʤʦʝ 

ʚʝʱʝʩʪʚʦ 

ɺʨʝʤʷ 

ʫʜʝʨʞʠʚʘʥʠʷ, 

TR, ʤʢʣ 

ʉʧʝʢʪʨʘʣʴʥʦʝ ʦʪʥʦʰʝʥʠʝ, ɸ(lʭ)/ɸ(l210) 

ɸ220/ 

ɸ210 

ɸ230/ 

ɸ210 

ɸ240/ 

ɸ210 

ɸ250/ 

ɸ210 

ɸ260/ 

ɸ210 

ɸ280/ 

ɸ210 

ɸ300/ 

ɸ210 

ʆʬʣʦʢʩʘʮʠʥ 1539 1,191 1,259 0,882 0,725 0,626 1,413 2,289 

ʃʠʥʝʟʦʣʠʜ 1612 0,299 0,356 0,771 1,183 1,052 0,312 0,096 

ʕʬʘʚʠʨʝʥʟ 3449 0,205 0,234 0,505 0,614 0,208 0,050 0,069 

ʅʘ ʨʠʩʫʥʢʘʭ 17-19 ʧʨʠʚʝʜʝʥʳ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʝ ʧʨʠ ʚʩʝʭ ʜʣʠʥʘʭ ʚʦʣʥ 

ʭʨʦʤʘʪʦʛʨʘʤʤʳ ʩʪʘʥʜʘʨʪʥʳʭ ʨʘʩʪʚʦʨʦʚ ʦʬʣʦʢʩʘʮʠʥʘ, ʣʠʥʝʟʦʣʠʜʘ ʠ ʵʬʘʚʠʨʝʥʟʘ ʚ 

ʤʝʪʘʥʦʣʝ ʩ ʢʦʥʮʝʥʪʨʘʮʠʝʡ 0,5 ʤʛ/ʤʣ. 

 

ʈʠʩʫʥʦʢ 17 ï ʍʨʦʤʘʪʦʛʨʘʤʤʘ ʩʪʘʥʜʘʨʪʥʦʛʦ ʨʘʩʪʚʦʨʘ ʦʬʣʦʢʩʘʮʠʥʘ ʚ ʤʝʪʘʥʦʣʝ ʩ 

ʢʦʥʮʝʥʪʨʘʮʠʝʡ 0,5 ʤʛ/ʤʣ. ʇʠʢ 1 ï ʦʬʣʦʢʩʘʮʠʥ (ʊR = 1539 ʤʢʣ) 

ɺʨʝʤʝʥʘ ʫʜʝʨʞʠʚʘʥʠʷ ʦʬʣʦʢʩʘʮʠʥʘ, ʣʠʥʝʟʦʣʠʜʘ ʠ ʵʬʘʚʠʨʝʥʟʘ ʩʦʩʪʘʚʣʷʶʪ 

15,39 ʤʠʥ, 16,12 ʤʠʥ ʠ 34,49 ʤʠʥ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 
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ɼʣʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʦʬʣʦʢʩʘʮʠʥʘ, ʣʠʥʝʟʦʣʠʜʘ ʠ ʵʬʘʚʠʨʝʥʟʘ ʚ 

ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʬʦʨʤʘʭ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʤʝʪʦʜ ʚʥʝʰʥʝʛʦ ʩʪʘʥʜʘʨʪʘ.  

 

ʈʠʩʫʥʦʢ 18 ï ʍʨʦʤʘʪʦʛʨʘʤʤʘ ʩʪʘʥʜʘʨʪʥʦʛʦ ʨʘʩʪʚʦʨʘ ʣʠʥʝʟʦʣʠʜʘ ʚ ʤʝʪʘʥʦʣʝ ʩ 

ʢʦʥʮʝʥʪʨʘʮʠʝʡ 0,5 ʤʛ/ʤʣ. ʇʠʢ 1 ï ʣʠʥʝʟʦʣʠʜ (ʊR = 1612 ʤʢʣ) 

 

ʈʠʩʫʥʦʢ 19 ï ʍʨʦʤʘʪʦʛʨʘʤʤʘ ʩʪʘʥʜʘʨʪʥʦʛʦ ʨʘʩʪʚʦʨʘ ʵʬʘʚʠʨʝʥʟʘ ʚ ʤʝʪʘʥʦʣʝ ʩ 

ʢʦʥʮʝʥʪʨʘʮʠʝʡ 0,5 ʤʛ/ʤʣ. ʇʠʢ 1 ï ʵʬʘʚʠʨʝʥʟ (ʊR = 3449 ʤʢʣ) 

ʅʘ ʨʠʩʫʥʢʘʭ 20-22 ʧʨʝʜʩʪʘʚʣʝʥʳ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʝ ʧʨʠ ʚʩʝʭ ʜʣʠʥʘʭ ʚʦʣʥ 

ʭʨʦʤʘʪʦʛʨʘʤʤʳ ʪʘʙʣʝʪʦʢ ʦʬʣʦʢʩʘʮʠʥʘ, ʣʠʥʝʟʦʣʠʜʘ ʠ ʵʬʘʚʠʨʝʥʟʘ, ʧʦʢʨʳʪʳʭ 

ʦʙʦʣʦʯʢʦʡ. 
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ʈʠʩʫʥʦʢ 20 ï ʍʨʦʤʘʪʦʛʨʘʤʤʘ ʤʝʪʘʥʦʣʴʥʦʛʦ ʨʘʩʪʚʦʨʘ ʛʦʪʦʚʦʡ ʣʝʢʘʨʩʪʚʝʥʥʦʡ 

ʬʦʨʤʳ ʪʘʙʣʝʪʦʢ çʆʬʣʦʢʩʘʮʠʥè ʧʦ 0,2 ʛ. ʇʠʢ 1 ï ʦʬʣʦʢʩʘʮʠʥ 

 

ʈʠʩʫʥʦʢ 21 ï ʍʨʦʤʘʪʦʛʨʘʤʤʘ ʤʝʪʘʥʦʣʴʥʦʛʦ ʨʘʩʪʚʦʨʘ ʛʦʪʦʚʦʡ ʣʝʢʘʨʩʪʚʝʥʥʦʡ 

ʬʦʨʤʳ ʪʘʙʣʝʪʦʢ çɸʤʠʟʦʣʠʜè ʧʦ 0,6 ʛ. ʇʠʢ 1 ï ʣʠʥʝʟʦʣʠʜ 

 

ʈʠʩʫʥʦʢ 22 ï ʍʨʦʤʘʪʦʛʨʘʤʤʘ ʤʝʪʘʥʦʣʴʥʦʛʦ ʨʘʩʪʚʦʨʘ ʛʦʪʦʚʦʡ ʣʝʢʘʨʩʪʚʝʥʥʦʡ 

ʬʦʨʤʳ ʪʘʙʣʝʪʦʢ çʈʝʛʘʩʪè ʧʦ 0,6 ʛ. ʇʠʢ 1 ï ʵʬʘʚʠʨʝʥʟ 
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ʉʨʘʚʥʝʥʠʝ ʦʙʲʝʤʦʚ ʫʜʝʨʞʠʚʘʥʠʷ ʠ ʩʧʝʢʪʨʘʣʴʥʳʭ ʦʪʥʦʰʝʥʠʡ ʧʠʢʦʚ 

ʣʠʥʝʟʦʣʠʜʘ, ʦʬʣʦʢʩʘʮʠʥʘ ʠ ʵʬʘʚʠʨʝʥʟʘ ʥʘ ʭʨʦʤʘʪʦʛʨʘʤʤʘʭ ʛʦʪʦʚʳʭ 

ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʬʦʨʤ çɸʤʠʟʦʣʠʜè, çʆʬʣʦʢʩʘʮʠʥè ʠ çʈʝʛʘʩʪè, ʧʨʝʜʩʪʘʚʣʝʥʥʦʝ ʚ 

ʪʘʙʣʠʮʝ 37, ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʧʠʢʦʚ ʭʨʦʤʘʪʦʛʨʘʤʤ ʩʪʘʥʜʘʨʪʥʳʭ 

ʨʘʩʪʚʦʨʦʚ, ʧʦʢʘʟʳʚʘʝʪ ʩʦʦʪʚʝʪʩʪʚʠʝ ʚ ʧʨʝʜʝʣʘʭ ʦʰʠʙʢʠ (ʨʘʟʣʠʯʠʝ ʚʝʣʠʯʠʥ 

ʩʧʝʢʪʨʘʣʴʥʳʭ ʦʪʥʦʰʝʥʠʡ ʥʝ ʧʨʝʚʳʰʘʝʪ 0,05, ʘ ʨʘʩʭʦʞʜʝʥʠʝ ʚʦ ʚʨʝʤʝʥʘʭ 

ʫʜʝʨʞʠʚʘʥʠʷ ʥʝ ʙʦʣʝʝ 3%). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʩʦʚʧʘʜʝʥʠʷ (ʚ ʧʨʝʜʝʣʘʭ 

ʦʰʠʙʢʠ) ʚʨʝʤʝʥ ʫʜʝʨʞʠʚʘʥʠʷ ʠ ʩʧʝʢʪʨʘʣʴʥʳʭ ʦʪʥʦʰʝʥʠʡ ʦʩʥʦʚʥʳʭ ʜʝʡʩʪʚʫʶʱʠʭ 

ʚʝʱʝʩʪʚ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʠʤ ʩʫʙʩʪʘʥʮʠʡ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ 

ʢʦʤʧʦʥʝʥʪʥʳʡ ʩʦʩʪʘʚ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʩʦʩʪʘʚʫ, ʟʘʷʚʣʝʥʥʦʤʫ ʧʨʦʠʟʚʦʜʠʪʝʣʝʤ. 

ʊʘʙʣʠʮʘ 37 ï ʉʨʘʚʥʝʥʠʝ ʦʙʲʝʤʦʚ ʫʜʝʨʞʠʚʘʥʠʷ ʠ ʩʧʝʢʪʨʘʣʴʥʳʭ ʦʪʥʦʰʝʥʠʡ 

ʜʣʷ ʦʬʣʦʢʩʘʮʠʥʘ, ʣʠʥʝʟʦʣʠʜʘ ʠ ʵʬʘʚʠʨʝʥʟʘ ʚ ʩʫʙʩʪʘʥʮʠʠ ʠ ʪʘʙʣʝʪʢʘʭ, ʧʦʢʨʳʪʳʭ 

ʦʙʦʣʦʯʢʦʡ  

ʊʦʨʛʦʚʦʝ 

ʥʘʠʤʝʥʦʚʘʥʠʝ 

ɼʝʡʩʪʚʫʶʱʝʝ 

ʚʝʱʝʩʪʚʦ 
VR, 

ʤʢʣ 

ʉʧʝʢʪʨʘʣʴʥʦʝ ʦʪʥʦʰʝʥʠʝ, ɸlʭ/ɸl210 

ʇʨʠʤʝʯ

ʘʥʠʝ 
ɸ220/ 

ɸ210 

ɸ230/ 

ɸ210 

ɸ240/ 

ɸ210 

ɸ250/ 

ɸ210 

ɸ260/ 

ɸ210 

ɸ280/ 

ɸ210 

ɸ300/ 

ɸ210 

ɸʤʠʟʦʣʠʜ 
ʃʠʥʝʟʦʣʠʜ 1598 0,295 0,365 0,781 1,200 1,052 0,309 0,094 

ʉʦʚʧ. 
ʃʠʥʝʟʦʣʠʜ (ʩʪ) 1612 0,299 0,356 0,771 1,183 1,052 0,312 0,096 

ʆʬʣʦʢʩʘʮʠʥ 
ʆʬʣʦʢʩʘʮʠʥ 1516 1,186 1,252 0,886 0,728 0,627 1,417 2,281 

ʉʦʚʧ. 
ʆʬʣʦʢʩʘʮʠʥ (ʩʪ) 1539 1,191 1,259 0,882 0,725 0,626 1,413 2,289 

ʈʝʛʘʩʪ 
ʕʬʘʚʠʨʝʥʟ 3431 0,204 0,234 0,507 0,616 0,207 0,050 0,069 

ʉʦʚʧ. 
ʕʬʘʚʠʨʝʥʟ (ʩʪ) 3449 0,205 0,234 0,505 0,614 0,208 0,050 0,069 

ʇʨʠʤʝʯʘʥʠʝ: VR ï ʦʙʲʝʤ ʫʜʝʨʞʠʚʘʥʠʷ. 

ɼʣʷ ʦʙʨʘʱʝʥʥʦ ï ʬʘʟʦʚʦʡ ʭʨʦʤʘʪʦʛʨʘʬʠʠ ʟʘʚʠʩʠʤʦʩʪʴ ʚʨʝʤʝʥʠ 

ʫʜʝʨʞʠʚʘʥʠʷ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʩʦʝʜʠʥʝʥʠʷ ʦʪ ʢʦʥʮʝʥʪʨʘʮʠʠ ʘʮʝʪʦʥʠʪʨʠʣʘ ʚ 

ʧʦʜʚʠʞʥʦʡ ʬʘʟʝ ʠʤʝʝʪ ʚʠʜ: 

lgkǋ = b - plgC, (7) 

ʛʜʝ kǋ ï ʢʦʵʬʬʠʮʠʝʥʪ ʝʤʢʦʩʪʠ; Cï ʢʦʥʮʝʥʪʨʘʮʠʷ ʘʮʝʪʦʥʠʪʨʠʣʘ ʚ ʵʣʶʝʥʪʝ, 

ʤʦʣʴ/ʣ; b ʠ p ï ʢʦʥʩʪʘʥʪʳ. 

ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʧʘʨʘ ʦʬʣʦʢʩʘʮʠʥ ï ʣʠʥʝʟʦʣʠʜ ʧʨʠ ʛʨʘʜʠʝʥʪʝ 3700 ʤʢʣ ʦʪ 

5% ɹ ʜʦ 70% ɹ ʨʘʟʜʝʣʝʥʘ ʥʝ ʧʦʣʥʦʩʪʴʶ, ʧʦʣʥʦʝ ʨʘʟʜʝʣʝʥʠʝ ʵʪʠʭ ʩʦʝʜʠʥʝʥʠʡ 
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ʤʦʞʝʪ ʙʳʪʴ ʜʦʩʪʠʛʥʫʪʦ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʬʦʨʤʳ ʛʨʘʜʠʝʥʪʘ. ɼʣʷ ʣʠʥʝʟʦʣʠʜʘ ʠ 

ʦʬʣʦʢʩʘʮʠʥʘ ʙʳʣʠ ʟʘʧʠʩʘʥʳ ʭʨʦʤʘʪʦʛʨʘʤʤʳ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ 

ʘʮʝʪʦʥʠʪʨʠʣʘ ʚ ʵʣʶʝʥʪʝ ʠ ʨʘʩʩʯʠʪʘʥʳ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʝʤʢʦʩʪʠ. 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʜʘʥʥʳʝ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʟʘʚʠʩʠʤʦʩʪʠ ʚ ʢʦʦʨʜʠʥʘʪʘʭ lgkǋïlgC 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 38.  

ʊʘʙʣʠʮʘ 38 ï ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʸʪʘ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʸʤʢʦʩʪʠ ʦʬʣʦʢʩʘʮʠʥʘ ʠ 

ʣʠʥʝʟʦʣʠʜʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʥʮʝʥʪʨʘʮʠʠ ʘʮʝʪʦʥʠʪʨʠʣʘ ʚ ʧʦʜʚʠʞʥʦʡ ʬʘʟʝ 

ʂʦʥʮʝʥʪʨʘʮʠʷ ʘʮʝʪʦʥʠʪʨʠʣʘ ʚ 

ʧʦʜʚʠʞʥʦʡ ʬʘʟʝ, 

lg C ʃʠʥʝʟʦʣʠʜ ʆʬʣʦʢʩʘʮʠʥ 

% ʤʦʣʴ/ʣ kǋ
 

lg kǋ
 

kǋ
 

lg kǋ
 

18 3,453 0,538 5,95 0,7745 5,46 0,7372 

20 3,837 0,584 4,52 0,6551 3,97 0,5988 

25 4,796 0,681 2,62 0,4183 2,18 0,3385 

ɿʘʚʠʩʠʤʦʩʪʠ ʫʜʝʨʞʠʚʘʥʠʷ ʦʪ ʢʦʥʮʝʥʪʨʘʮʠʠ ʘʮʝʪʦʥʠʪʨʠʣʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ 

ʨʠʩʫʥʢʝ 23.  

 

ʈʠʩʫʥʦʢ 23 ï ɻʨʘʬʠʢ ʟʘʚʠʩʠʤʦʩʪʠ ʚʨʝʤʝʥʠ ʫʜʝʨʞʠʚʘʥʠʷ ʣʠʥʝʟʦʣʠʜʘ () ʠ 

ʦʬʣʦʢʩʘʮʠʥʘ () ʦʪ ʢʦʥʮʝʥʪʨʘʮʠʠ ʘʮʝʪʦʥʠʪʨʠʣʘ ʚ ʵʣʶʝʥʪʝ 

ʀʟ ʜʠʘʛʨʘʤʤʳ ʚʠʜʥʦ, ʯʪʦ ʨʘʟʨʝʰʝʥʠʝ ʣʠʥʝʟʦʣʠʜʘ ʠ ʦʬʣʦʢʩʘʮʠʥʘ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʢʦʥʮʝʥʪʨʘʮʠʠ ʘʮʝʪʦʥʠʪʨʠʣʘ. 

ɼʣʷ ʧʦʩʪʨʦʝʥʠʷ ʛʨʘʜʫʠʨʦʚʦʯʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʚʨʝʤʝʥʠ ʫʜʝʨʞʠʚʘʥʠʷ ʦʪ ʩʠʣʳ 

ʩʠʛʥʘʣʘ ʧʨʠ ʩʦʚʤʝʩʪʥʦʤ ʧʨʠʩʫʪʩʪʚʠʠ ʵʪʠʭ ʩʦʝʜʠʥʝʥʠʡ (ʠ ʵʬʘʚʠʨʝʥʟʘ) ʙʳʣ ʚʳʙʨʘʥ 

ʩʣʝʜʫʶʱʠʡ ʨʝʞʠʤ ʵʣʶʠʨʦʚʘʥʠʷ: 550 ʤʢʣ 27% ɹ; 550 ʤʢʣ ʦʪ 27% ʜʦ 100% ɹ; 900 

ʤʢʣ 100% ɹ. ɺ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʧʠʢʠ ʣʠʥʝʟʦʣʠʜʘ ʠ ʦʬʣʦʢʩʘʮʠʥʘ ʨʘʟʜʝʣʝʥʳ ʜʦ 

ʙʘʟʦʚʦʡ ʣʠʥʠʠ (ʨʠʩ. 24). 
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ʈʠʩʫʥʦʢ 24 ï ʍʨʦʤʘʪʦʛʨʘʤʤʘ ʩʪʘʥʜʘʨʪʥʦʛʦ ʨʘʩʪʚʦʨʘ ʦʬʣʦʢʩʘʮʠʥʘ, 

ʣʠʥʝʟʦʣʠʜʘ ʠ ʵʬʘʚʠʨʝʥʟʘ ʚ ʤʝʪʘʥʦʣʝ, 0,3 ʤʛ/ʤʣ ʧʦ ʢʘʞʜʦʤʫ ʢʦʤʧʦʥʝʥʪʫ. ʇʠʢʠ: 1 ï 

ʦʬʣʦʢʩʘʮʠʥ; 2 ï ʣʠʥʝʟʦʣʠʜ; 3 ï ʵʬʘʚʠʨʝʥʟ 

ʇʦʜʦʙʨʘʥʥʳʝ ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ 

ʤʝʪʦʜʠʢ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʦʬʣʦʢʩʘʮʠʥʘ, ʣʠʥʝʟʦʣʠʜʘ ʠ ʵʬʘʚʠʨʝʥʟʘ ʚ 

ʪʘʙʣʝʪʢʘʭ, ʧʦʢʨʳʪʳʭ ʦʙʦʣʦʯʢʦʡ. 

ʄʝʪʦʜʠʢʘ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʦʬʣʦʢʩʘʮʠʥʘ ʚ ʪʘʙʣʝʪʢʘʭ ʧʦ 0,2 ʛ, 

ʧʦʢʨʳʪʳʭ ʦʙʦʣʦʯʢʦʡ, ʤʝʪʦʜʦʤ ɺʕɾʍ: ʪʦʯʥʘʷ ʥʘʚʝʩʢʘ ʪʘʙʣʝʪʦʯʥʦʡ ʤʘʩʩʳ 

ʦʬʣʦʢʩʘʮʠʥʘ (ʦʢʦʣʦ 0,7500 ʛ) ʧʦʤʝʱʘʝʪʩʷ ʚ ʧʨʦʙʠʨʢʫ ʚʤʝʩʪʠʤʦʩʪʴʶ 20 ʤʣ, 

ʧʨʠʙʘʚʣʷʝʪʩʷ 10 ʤʣ ʤʝʪʘʥʦʣʘ, ʧʣʦʪʥʦ ʟʘʢʨʳʚʘʝʪʩʷ, ʚʟʙʘʣʪʳʚʘʝʪʩʷ ʚ ʪʝʯʝʥʠʝ 20 

ʤʠʥ ʠ ʦʙʨʘʙʘʪʳʚʘʝʪʩʷ ʥʘ ʫʣʴʪʨʘʟʚʫʢʦʚʦʡ ʙʘʥʝ ʚ ʪʝʯʝʥʠʝ 10 ʤʠʥ. ɸʣʠʢʚʦʪʘ 

ʩʫʩʧʝʥʟʠʠ ʦʙʲʝʤʦʤ 1 ʤʣ ʧʝʨʝʥʦʩʠʪʩʷ ʚ ʧʨʦʙʠʨʢʫ ʠ ʮʝʥʪʨʠʬʫʛʠʨʫʝʪʩʷ (13400 

ʦʙ/ʤʠʥ, 5 ʤʠʥ). ɸʣʠʢʚʦʪʘ ʧʦʣʫʯʝʥʥʦʛʦ ʨʘʩʪʚʦʨʘ ʦʙʲʸʤʦʤ 100 ʤʢʣ ʧʝʨʝʥʦʩʠʪʩʷ ʚ 

ʯʠʩʪʫʶ ʧʨʦʙʠʨʢʫ, ʜʦʙʘʚʣʷʝʪʩʷ 900 ʤʢʣ ʤʝʪʘʥʦʣʘ. ʇʦʣʫʯʝʥʥʳʡ ʨʘʩʪʚʦʨ ʚʚʦʜʠʪʩʷ ʚ 

ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʫʶ ʢʦʣʦʥʢʫ ʚ ʦʙʲʝʤʝ 2 ʤʢʣ. 

ʄʝʪʦʜʠʢʘ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʨʘʩʪʚʦʨʘ ʈʉʆ ʦʬʣʦʢʩʘʮʠʥʘ: ʪʦʯʥʘʷ ʤʘʩʩʘ 

ʩʫʙʩʪʘʥʮʠʠ ʦʬʣʦʢʩʘʮʠʥʘ (ʦʢʦʣʦ 0,0500 ʛ) ʧʦʤʝʱʘʝʪʩʷ ʚ ʤʝʨʥʫʶ ʢʦʣʙʫ 

ʚʤʝʩʪʠʤʦʩʪʴʶ 100 ʤʣ, ʨʘʩʪʚʦʨʷʝʪʩʷ ʚ 80 ʤʣ ʤʝʪʘʥʦʣʘ, ʦʙʲʝʤ ʨʘʩʪʚʦʨʘ ʜʦʚʦʜʠʪʩʷ 

ʜʦ ʤʝʪʢʠ ʵʪʠʤ ʞʝ ʨʘʩʪʚʦʨʠʪʝʣʝʤ, ʧʝʨʝʤʝʰʠʚʘʝʪʩʷ. ʇʦʣʫʯʝʥʥʳʡ ʨʘʩʪʚʦʨ ʚʚʦʜʠʪʩʷ 

ʚ ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʫʶ ʢʦʣʦʥʢʫ ʚ ʦʙʲʝʤʝ 2 ʤʢʣ. 
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ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʭʨʦʤʘʪʦʛʨʘʬʠʨʫʶʪʩʷ ʠʩʧʳʪʫʝʤʳʡ ʨʘʩʪʚʦʨ ʠ ʨʘʩʪʚʦʨ ʈʉʆ 

ʦʬʣʦʢʩʘʮʠʥʘ. ʋʩʣʦʚʠʷ ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ: ʥʝʧʦʜʚʠʞʥʘʷ ʬʘʟʘ ï 

ProntoSIL-120-5-C18 AQ, ʧʦʜʚʠʞʥʘʷ ʬʘʟʘ: ʵʣʶʝʥʪ ɸ: ʣʠʪʠʷ ʧʝʨʭʣʦʨʘʪʘ ʨʘʩʪʚʦʨ 

0,2 M ï ʭʣʦʨʥʦʡ ʢʠʩʣʦʪʳ ʨʘʩʪʚʦʨ 0,005 M (ʨʅ 2,8); ʵʣʶʝʥʪ ɹ: ʘʮʝʪʦʥʠʪʨʠʣ. ʈʝʞʠʤ 

ʵʣʶʠʨʦʚʘʥʠʷ: ʛʨʘʜʠʝʥʪʥʳʡ ï 550 ʤʢʣ 27% ɹ, 550 ʤʢʣ ʦʪ 27% - 100% ɹ, 900 ʤʢʣ 

100% ɹ. ʉʢʦʨʦʩʪʴ ʧʦʪʦʢʘ ʧʦʜʚʠʞʥʦʡ ʬʘʟʳ ï 100 ʤʢʣ/ʤʠʥ. ʊʝʤʧʝʨʘʪʫʨʘ 

ʪʝʨʤʦʩʪʘʪʘ ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʦʡ ʢʦʣʦʥʢʠ 40
o
C. 

ʄʝʪʦʜʠʢʘ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʣʠʥʝʟʦʣʠʜʘ ʚ ʪʘʙʣʝʪʢʘʭ ʧʦ 0,6 ʛ, 

ʧʦʢʨʳʪʳʭ ʦʙʦʣʦʯʢʦʡ, ʤʝʪʦʜʦʤ ɺʕɾʍ: ʪʦʯʥʘʷ ʥʘʚʝʩʢʘ ʪʘʙʣʝʪʦʯʥʦʡ ʤʘʩʩʳ 

ʣʠʥʝʟʦʣʠʜʘ (ʦʢʦʣʦ 0,2500 ʛ) ʧʦʤʝʱʘʝʪʩʷ ʚ ʧʨʦʙʠʨʢʫ ʚʤʝʩʪʠʤʦʩʪʴʶ 20 ʤʣ, 

ʧʨʠʙʘʚʣʷʝʪʩʷ 10 ʤʣ ʤʝʪʘʥʦʣʘ, ʧʣʦʪʥʦ ʟʘʢʨʳʚʘʝʪʩʷ, ʚʟʙʘʣʪʳʚʘʝʪʩʷ ʚ ʪʝʯʝʥʠʝ 20 

ʤʠʥ ʠ ʦʙʨʘʙʘʪʳʚʘʝʪʩʷ ʥʘ ʫʣʴʪʨʘʟʚʫʢʦʚʦʡ ʙʘʥʝ ʚ ʪʝʯʝʥʠʝ 10 ʤʠʥ. ɸʣʠʢʚʦʪʘ 

ʩʫʩʧʝʥʟʠʠ ʦʙʲʝʤʦʤ 1 ʤʣ ʧʝʨʝʥʦʩʠʪʩʷ ʚ ʧʨʦʙʠʨʢʫ ʠ ʮʝʥʪʨʠʬʫʛʠʨʫʝʪʩʷ (13400 

ʦʙ/ʤʠʥ, 5 ʤʠʥ). ɸʣʠʢʚʦʪʘ ʧʦʣʫʯʝʥʥʦʛʦ ʨʘʩʪʚʦʨʘ ʦʙʲʸʤʦʤ 100 ʤʢʣ ʧʝʨʝʥʦʩʠʪʩʷ ʚ 

ʯʠʩʪʫʶ ʧʨʦʙʠʨʢʫ, ʜʦʙʘʚʣʷʝʪʩʷ 900 ʤʢʣ ʤʝʪʘʥʦʣʘ. ʇʦʣʫʯʝʥʥʳʡ ʨʘʩʪʚʦʨ ʚʚʦʜʠʪʩʷ ʚ 

ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʫʶ ʢʦʣʦʥʢʫ ʚ ʦʙʲʝʤʝ 2 ʤʢʣ. 

ʄʝʪʦʜʠʢʘ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʨʘʩʪʚʦʨʘ ʈʉʆ ʣʠʥʝʟʦʣʠʜʘ: ʪʦʯʥʘʷ ʤʘʩʩʘ 

ʩʫʙʩʪʘʥʮʠʠ ʣʠʥʝʟʦʣʠʜʘ (ʦʢʦʣʦ 0,0500 ʛ) ʧʦʤʝʱʘʝʪʩʷ ʚ ʤʝʨʥʫʶ ʢʦʣʙʫ 

ʚʤʝʩʪʠʤʦʩʪʴʶ 100 ʤʣ, ʨʘʩʪʚʦʨʷʝʪʩʷ ʚ 80 ʤʣ ʤʝʪʘʥʦʣʘ, ʦʙʲʝʤ ʨʘʩʪʚʦʨʘ ʜʦʚʦʜʠʪʩʷ 

ʜʦ ʤʝʪʢʠ ʵʪʠʤ ʞʝ ʨʘʩʪʚʦʨʠʪʝʣʝʤ, ʧʝʨʝʤʝʰʠʚʘʝʪʩʷ. ʇʦʣʫʯʝʥʥʳʡ ʨʘʩʪʚʦʨ ʚʚʦʜʠʪʩʷ 

ʚ ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʫʶ ʢʦʣʦʥʢʫ ʚ ʦʙʲʝʤʝ 2 ʤʢʣ. 

ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʭʨʦʤʘʪʦʛʨʘʬʠʨʫʶʪʩʷ ʠʩʧʳʪʫʝʤʳʡ ʨʘʩʪʚʦʨ ʠ ʨʘʩʪʚʦʨ ʈʉʆ 

ʣʠʥʝʟʦʣʠʜʘ. ʋʩʣʦʚʠʷ ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ: ʥʝʧʦʜʚʠʞʥʘʷ ʬʘʟʘ ProntoSIL-

120-5-C18 AQ, ʧʦʜʚʠʞʥʘʷ ʬʘʟʘ: ʵʣʁ ʝʥʪ ɸ: ʣʠʪʠʷ ʧʝʨʭʣʦʨʘʪʘ ʨʘʩʪʚʦʨ 0,2 M ï 

ʭʣʦʨʥʦʡ ʢʠʩʣʦʪʳ ʨʘʩʪʚʦʨ 0,005 M (ʨʅ 2,8); ʣɻʶʝʥʪ ɹ: ʘʮʝʪʦʥʠʪʨʠʣ. ʈʝʞʠʤ 

ʵʣʶʠʨʦʚʘʥʠʷ: ʛʨʘʜʠʝʥʪʥʳʡ ï 550 ʤʢʣ 27% ɹ, 550 ʤʢʣ ʦʪ 27% - 100% ɹ, 900 ʤʢʣ 

100% ɹ. ʉʢʦʨʦʩʪʴ ʧʦʪʦʢʘ ʧʦʜʚʠʞʥʦʡ ʬʘʟʳ ï 100 ʤʢʣ/ʤʠʥ. ʊʝʤʧʝʨʘʪʫʨʘ 

ʪʝʨʤʦʩʪʘʪʘ ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʦʡ ʢʦʣʦʥʢʠ ï 40
o
C. 

ʄʝʪʦʜʠʢʘ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʵʬʘʚʠʨʝʥʟʘ ʚ ʪʘʙʣʝʪʢʘʭ ʧʦ 0,6 ʛ, 

ʧʦʢʨʳʪʳʭ ʦʙʦʣʦʯʢʦʡ, ʤʝʪʦʜʦʤ ɺʕɾʍ: ʪʦʯʥʘʷ ʥʘʚʝʩʢʘ ʪʘʙʣʝʪʦʯʥʦʡ ʤʘʩʩʳ 
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ʵʬʘʚʠʨʝʥʟʘ (ʦʢʦʣʦ 0,2500 ʛ) ʧʦʤʝʱʘʝʪʩʷ ʚ ʧʨʦʙʠʨʢʫ ʚʤʝʩʪʠʤʦʩʪʴʶ 20 ʤʣ, 

ʧʨʠʙʘʚʣʷʝʪʩʷ 10 ʤʣ ʤʝʪʘʥʦʣʘ, ʧʣʦʪʥʦ ʟʘʢʨʳʚʘʝʪʩʷ, ʚʟʙʘʣʪʳʚʘʝʪʩʷ ʚ ʪʝʯʝʥʠʝ 20 

ʤʠʥ ʠ ʦʙʨʘʙʘʪʳʚʘʝʪʩʷ ʥʘ ʫʣʴʪʨʘʟʚʫʢʦʚʦʡ ʙʘʥʝ ʚ ʪʝʯʝʥʠʝ 10 ʤʠʥ. ɸʣʠʢʚʦʪʘ 

ʩʫʩʧʝʥʟʠʠ ʦʙʲʝʤʦʤ 1 ʤʣ ʧʝʨʝʥʦʩʠʪʩʷ ʚ ʧʨʦʙʠʨʢʫ ʠ ʮʝʥʪʨʠʬʫʛʠʨʫʝʪʩʷ (13400 

ʦʙ/ʤʠʥ, 5 ʤʠʥ). ɸʣʠʢʚʦʪʘ ʧʦʣʫʯʝʥʥʦʛʦ ʨʘʩʪʚʦʨʘ ʦʙʲʸʤʦʤ 100 ʤʢʣ ʧʝʨʝʥʦʩʠʪʩʷ ʚ 

ʯʠʩʪʫʶ ʧʨʦʙʠʨʢʫ, ʜʦʙʘʚʣʷʝʪʩʷ 900 ʤʢʣ ʤʝʪʘʥʦʣʘ. ʇʦʣʫʯʝʥʥʳʡ ʨʘʩʪʚʦʨ ʚʚʦʜʷʪ ʚ 

ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʫʶ ʢʦʣʦʥʢʫ ʚ ʦʙʲʝʤʝ 2 ʤʢʣ. 

ʄʝʪʦʜʠʢʘ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʨʘʩʪʚʦʨʘ ʈʉʆ ʵʬʘʚʠʨʝʥʟʘ: ʪʦʯʥʘʷ ʤʘʩʩʘ 

ʩʫʙʩʪʘʥʮʠʠ ʵʬʘʚʠʨʝʥʟʘ (ʦʢʦʣʦ 0,0500 ʛ) ʧʦʤʝʱʘʝʪʩʷ ʚ ʤʝʨʥʫʶ ʢʦʣʙʫ 

ʚʤʝʩʪʠʤʦʩʪʴʶ 100 ʤʣ, ʨʘʩʪʚʦʨʷʝʪʩʷ ʚ 80 ʤʣ ʤʝʪʘʥʦʣʘ, ʦʙʲʝʤ ʨʘʩʪʚʦʨʘ ʜʦʚʦʜʠʪʩʷ 

ʜʦ ʤʝʪʢʠ ʵʪʠʤ ʞʝ ʨʘʩʪʚʦʨʠʪʝʣʝʤ, ʧʝʨʝʤʝʰʠʚʘʝʪʩʷ. ʇʦʣʫʯʝʥʥʳʡ ʨʘʩʪʚʦʨ ʚʚʦʜʠʪʩʷ 

ʚ ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʫʶ ʢʦʣʦʥʢʫ ʚ ʦʙʲʝʤʝ 2 ʤʢʣ. 

ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʭʨʦʤʘʪʦʛʨʘʬʠʨʫʶʪʩʷ ʠʩʧʳʪʫʝʤʳʡ ʨʘʩʪʚʦʨ ʠ ʨʘʩʪʚʦʨ ʈʉʆ 

ʵʬʘʚʠʨʝʥʟʘ. ʋʩʣʦʚʠʷ ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ: ʥʝʧʦʜʚʠʞʥʘʷ ʬʘʟʘ ProntoSIL-

120-5-C18 AQ, ʧʦʜʚʠʞʥʘʷ ʬʘʟʘ: ʵʣʶʝʥʪ ɸ: ʣʠʪʠʷ ʧʝʨʭʣʦʨʘʪʘ ʨʘʩʪʚʦʨ 0,2 M ï 

ʭʣʦʨʥʦʡ ʢʠʩʣʦʪʳ ʨʘʩʪʚʦʨ 0,005 M (ʨʅ 2,8); ʣɻʶʝʥʪ ɹ: ʘʮʝʪʦʥʠʪʨʠʣ. ʈʝʞʠʤ 

ʵʣʶʠʨʦʚʘʥʠʷ: ʛʨʘʜʠʝʥʪʥʳʡ ï 550 ʤʢʣ 27% ɹ, 550 ʤʢʣ ʦʪ 27% - 100% ɹ, 900 ʤʢʣ 

100% ɹ. ʉʢʦʨʦʩʪʴ ʧʦʪʦʢʘ ʧʦʜʚʠʞʥʦʡ ʬʘʟʳ ï 100 ʤʢʣ/ʤʠʥ. ʊʝʤʧʝʨʘʪʫʨʘ 

ʪʝʨʤʦʩʪʘʪʘ ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʦʡ ʢʦʣʦʥʢʠ ï 40
o
C. 

ʈʘʩʯʸʪ ʨʝʟʫʣʴʪʘʪʦʚ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʚʝʱʝʩʪʚ (X, ʤʢʛ) ʤʝʪʦʜʦʤ 

ɺʕɾʍ ʧʨʦʚʦʜʠʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

ʍ
ὛϽὅ

Ὓ
ȟψ 

ʛʜʝ Sʩʪ ï ʧʣʦʱʘʜʴ ʧʠʢʘ ʩʪʘʥʜʘʨʪʥʦʛʦ ʨʘʩʪʚʦʨʘ, S ï ʧʣʦʱʘʜʴ ʧʠʢʘ ʠʩʧʳʪʫʝʤʦʛʦ 

ʚʝʱʝʩʪʚʘ, ʉʩʪ ï ʢʦʥʮʝʥʪʨʘʮʠʷ ʩʪʘʥʜʘʨʪʥʦʛʦ ʨʘʩʪʚʦʨʘ, ʤʢʛ/ʤʣ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʩʩʯʠʪʘʥʦ ʩʦʜʝʨʞʘʥʠʝ 

ʣʠʥʝʟʦʣʠʜʘ, ʦʬʣʦʢʩʘʮʠʥʘ ʠ ʵʬʘʚʠʨʝʥʟʘ ʚ ʪʘʙʣʝʪʢʘʭ, ʧʦʢʨʳʪʳʭ ʦʙʦʣʦʯʢʦʡ (ʪʘʙʣ. 

39).  
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ʊʘʙʣʠʮʘ 39 ï ʈʝʟʫʣʴʪʘʪʳ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʦʬʣʦʢʩʘʮʠʥʘ, ʣʠʥʝʟʦʣʠʜʘ ʠ 

ʵʬʘʚʠʨʝʥʟʘ ʚ ʪʘʙʣʝʪʢʘʭ, ʧʦʢʨʳʪʳʭ ʦʙʦʣʦʯʢʦʡ, ʤʝʪʦʜʦʤ ɺʕɾʍ 

ʃʝʢʘʨʩʪʚʝʥʥʘʷ 

ʬʦʨʤʘ 
  ̄  ʩʝʨʠʠ   X←, ʤʛ 

ʄʝʪʨʦʣʦʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

(n=7, P=95%) 

   X←,%    S
2
   S   SX←   DX←,%   ɽ%  Sr 

ʆʬʣʦʢʩʘʮʠʥ 

ʪʘʙʣʝʪʢʠ, 

ʧʦʢʨʳʪʳʝ 

ʦʙʦʣʦʯʢʦʡ,    

ʧʦ  200 ʤʛ 

  030516    201,33   100,67   1,96   1,28   0,48   1,18   1,18   0,013 

  020116    197,50   98,75   1,70   1,30   0,49   1,21   1,22   0,013 

  010218    199,33   99,67   1,16   1,08   0,41   1,00   1,00   0,011 

ʃʠʥʝʟʦʣʠʜ 

ʪʘʙʣʝʪʢʠ,  

ʧʦʢʨʳʪʳʝ 

ʦʙʦʣʦʯʢʦʡ, 

ʧʦ 600 ʤʛ 

  150916   601,15   100,19   1,38   1,17   0,44   1,09   1,08   0,012 

  120916   598,32   99,72   0,96    0,98    0,37    0,91    0,91    0,010  

  140916   598,97   99,83   1,28   1,13   0,43   1,05   1,05   0,011 

ʕʬʘʚʠʨʝʥʟ 

ʪʘʙʣʝʪʢʠ, 

ʧʦʢʨʳʪʳʝ 

ʦʙʦʣʦʯʢʦʡ, 

ʇʦ 600 ʤʛ 

  393116    595,75   99,29   2,21   1,49   0,56   1,38   1,39   0,015 

  322116    596,03   99,34   1,42   1,19   0,45   1,10   1,11   0,012 

  371116    595,52   99,25   1,52   1,23   0,47   1,14   1,15   0,012 

ʈʘʟʨʘʙʦʪʘʥʥʳʝ ʤʝʪʦʜʠʢʠ ʙʳʣʠ ʚʘʣʠʜʠʨʦʚʘʥʳ ʧʦ ʩʣʝʜʫʶʱʠʤ ʦʩʥʦʚʥʳʤ 

ʧʦʢʘʟʘʪʝʣʷʤ: ʣʠʥʝʡʥʦʩʪʴ, ʧʨʝʮʠʟʠʦʥʥʦʩʪʴ (ʩʭʦʜʠʤʦʩʪʴ, ʚʦʩʧʨʦʠʟʚʦʜʠʤʦʩʪʴ), 

ʩʧʝʮʠʬʠʯʥʦʩʪʴ, ʘʥʘʣʠʪʠʯʝʩʢʘʷ ʦʙʣʘʩʪʴ ʤʝʪʦʜʠʢʠ.  

ɼʣʷ ʦʮʝʥʢʠ ʧʨʘʚʠʣʴʥʦʩʪʠ ʧʨʝʜʣʦʞʝʥʥʳʭ ʤʝʪʦʜʠʢ ʙʳʣʠ ʧʨʠʛʦʪʦʚʣʝʥʳ 

ʤʦʜʝʣʴʥʳʝ ʨʘʩʪʚʦʨʳ ʦʬʣʦʢʩʘʮʠʥʘ, ʣʠʥʝʟʦʣʠʜʘ ʠ ʵʬʘʚʠʨʝʥʟʘ ʨʘʟʣʠʯʥʦʡ 

ʢʦʥʮʝʥʪʨʘʮʠʠ (80%, 100%, 120%) ʦʪ ʟʘʷʚʣʝʥʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʚ ʪʘʙʣʝʪʢʘʭ, 

ʧʦʢʨʳʪʳʭ ʦʙʦʣʦʯʢʦʡ, ʠ ʧʨʦʚʝʜʝʥʳ ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʠʩʩʣʝʜʫʝʤʦʛʦ 

ʜʝʡʩʪʚʫʶʱʝʛʦ ʚʝʱʝʩʪʚʘ ʚ ʠʩʧʳʪʫʝʤʳʭ ʨʘʩʪʚʦʨʘʭ (n=3) ʤʝʪʦʜʦʤ ɺʕɾʍ (ʪʘʙʣ. 40).  
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ʊʘʙʣʠʮʘ 40 ï ʈʝʟʫʣʴʪʘʪʳ ʦʮʝʥʢʠ ʧʨʘʚʠʣʴʥʦʩʪʠ ʤʝʪʦʜʠʢʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ 

ʦʧʨʝʜʝʣʝʥʠʷ ʦʬʣʦʢʩʘʮʠʥʘ, ʣʠʥʝʟʦʣʠʜʘ ʠ ʵʬʘʚʠʨʝʥʟʘ ʚ ʩʫʙʩʪʘʥʮʠʠ ʤʝʪʦʜʦʤ 

ɺʕɾʍ 

ʉʦʜʝʨʞʘʥʠʝ, % 

ɺʕɾʍ 

ɼʦʧʫʩʪʠʤʦʝ 

 ɽ, % 
ʆʬʣʦʢʩʘʮʠʥ  

1 2 3 ɽ, % 

80 80,15 80,81 79,94 1,40 < 2% 

100 100,78 100,25 99,51 1,58 < 2% 

120 120,85 119,81 121,22 1,51 < 2% 

ʃʠʥʝʟʦʣʠʜ 

 1 2 3 ɽ, %  

80 79,89 79,94 80,86 1,69 < 2% 

100 100,04 101,11 100,55 1,32 < 2% 

120 119,79 120,38 119,73 1,42 < 2% 

ʕʬʘʚʠʨʝʥʟ 

 1 2 3 ɽ, %  

80 80,04 80,36 79,50 1,35 < 2% 

100 101,41 100,59 100,53 1,21 < 2% 

120 120,90 119,90 121,25 1,44 < 2% 

 

ʇʨʠʛʦʪʦʚʣʝʥʠʝ ʨʘʩʪʚʦʨʦʚ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʛʨʘʜʫʠʨʦʚʦʯʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ 

1. ʄʝʪʦʜʠʢʘ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʩʪʘʥʜʘʨʪʥʦʛʦ ʨʘʩʪʚʦʨʘ ʦʬʣʦʢʩʘʮʠʥʘ ʩ 

ʢʦʥʮʝʥʪʨʘʮʠʝʡ 4,0 ʤʛ/ʤʣ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʛʨʘʜʫʠʨʦʚʦʯʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ: ʛʦʪʦʚʷʪʩʷ 

3 ʩʪʘʥʜʘʨʪʥʳʭ ʨʘʩʪʚʦʨʘ ʦʬʣʦʢʩʘʮʠʥʘ ʚ ʤʝʪʘʥʦʣʝ ʩ ʢʦʥʮʝʥʪʨʘʮʠʝʡ 4 ʤʛ/ʤʣ, ʜʣʷ 

ʯʝʛʦ ʚ ʢʘʞʜʫʶ ʠʟ 3-ʭ ʤʝʨʥʳʭ ʢʦʣʙ ʦʙʲʝʤʦʤ 50 ʤʣ ʧʦʤʝʱʘʝʪʩʷ ʪʦʯʥʘʷ ʥʘʚʝʩʢʘ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʨʘʩʪʝʨʪʳʭ ʪʘʙʣʝʪʦʢ (328,5 ʤʛ) ʦʬʣʦʢʩʘʮʠʥʘ (400 ʤʛ) ʠ 

ʜʦʙʘʚʣʷʝʪʩʷ ʚ ʢʘʞʜʫʶ ʦʢʦʣʦ 30 ʤʣ ʤʝʪʘʥʦʣʘ. ɼʣʷ ʧʦʣʥʦʛʦ ʨʘʩʪʚʦʨʝʥʠʷ 

ʜʝʡʩʪʚʫʶʱʝʛʦ ʚʝʱʝʩʪʚʘ ʢʦʣʙʳ ʦʙʨʘʙʘʪʳʚʘʶʪʩʷ ʚ ʫʣʴʪʨʘʟʚʫʢʦʚʦʡ ʚʘʥʥʝ ʚ ʪʝʯʝʥʠʝ 

15ï20 ʤʠʥ (ʜʦ ʧʦʣʥʦʛʦ ʨʘʩʩʳʧʘʥʠʷ ʪʘʙʣʝʪʢʠ), ʜʦʚʦʜʷʪʩʷ ʜʦ ʤʝʪʢʠ ʤʝʪʘʥʦʣʦʤ. 

ɸʣʠʢʚʦʪʘ ʦʙʲʝʤʦʤ ʦʢʦʣʦ 10 ʤʣ ʮʝʥʪʨʠʬʫʛʠʨʫʝʪʩʷ (13400 ʦʙ/ʤʠʥ, 10 ʤʠʥ). 

ʄʝʪʦʜʦʤ ʨʘʟʙʘʚʣʝʥʠʷ ʛʦʪʦʚʷʪʩʷ ʩʪʘʥʜʘʨʪʥʳʝ ʨʘʩʪʚʦʨʳ ʜʣʷ ʛʨʘʜʫʠʨʦʚʢʠ ʩ 

ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʧʦ ʦʬʣʦʢʩʘʮʠʥʫ 0,6, 0,3, 0,15, 0,1 ʠ 0,05 ʤʛ/ʤʣ. 
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2. ʄʝʪʦʜʠʢʘ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʩʪʘʥʜʘʨʪʥʦʛʦ ʨʘʩʪʚʦʨʘ ʣʠʥʝʟʦʣʠʜʘ ʩ 

ʢʦʥʮʝʥʪʨʘʮʠʝʡ 4,0 ʤʛ/ʤʣ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʛʨʘʜʫʠʨʦʚʦʯʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ: ʛʦʪʦʚʷʪʩʷ 

3 ʩʪʘʥʜʘʨʪʥʳʭ ʨʘʩʪʚʦʨʘ ʣʠʥʝʟʦʣʠʜʘ ʚ ʤʝʪʘʥʦʣʝ ʩ ʢʦʥʮʝʥʪʨʘʮʠʝʡ 4 ʤʛ/ʤʣ, ʜʣʷ ʯʝʛʦ 

ʚ ʢʘʞʜʫʶ ʠʟ 3-ʭ ʤʝʨʥʳʭ ʢʦʣʙ ʦʙʲʝʤʦʤ 50 ʤʣ ʧʦʤʝʱʘʝʪʩʷ ʦʜʥʘ ʪʘʙʣʝʪʢʘ 

ʘʤʠʟʦʣʠʜʘ (200 ʤʛ) ʠ ʜʦʙʘʚʣʷʝʪʩʷ ʚ ʢʘʞʜʫʶ ʦʢʦʣʦ 30 ʤʣ ʤʝʪʘʥʦʣʘ. ɼʣʷ ʧʦʣʥʦʛʦ 

ʨʘʩʪʚʦʨʝʥʠʷ ʜʝʡʩʪʚʫʶʱʝʛʦ ʚʝʱʝʩʪʚʘ ʢʦʣʙʳ ʦʙʨʘʙʘʪʳʚʘʶʪʩʷ ʚ ʫʣʴʪʨʘʟʚʫʢʦʚʦʡ 

ʚʘʥʥʝ ʚ ʪʝʯʝʥʠʝ 15ï20 ʤʠʥ (ʜʦ ʧʦʣʥʦʛʦ ʨʘʩʩʳʧʘʥʠʷ ʪʘʙʣʝʪʢʠ), ʜʦʚʦʜʷʪʩʷ ʜʦ ʤʝʪʢʠ 

ʤʝʪʘʥʦʣʦʤ. ɸʣʠʢʚʦʪʘ ʦʙʲʝʤʦʤ ʦʢʦʣʦ 10 ʤʣ ʮʝʥʪʨʠʬʫʛʠʨʫʝʪʩʷ (13400 ʦʙ/ʤʠʥ, 10 

ʤʠʥ). ʄʝʪʦʜʦʤ ʨʘʟʙʘʚʣʝʥʠʷ ʛʦʪʦʚʷʪʩʷ ʩʪʘʥʜʘʨʪʥʳʝ ʨʘʩʪʚʦʨʳ ʜʣʷ ʛʨʘʜʫʠʨʦʚʢʠ ʩ 

ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʧʦ ʣʠʥʝʟʦʣʠʜʫ 0,6, 0,3, 0,15, 0,1 ʠ 0,05 ʤʛ/ʤʣ. 

3. ʄʝʪʦʜʠʢʘ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʩʪʘʥʜʘʨʪʥʦʛʦ ʨʘʩʪʚʦʨʘ ʵʬʘʚʠʨʝʥʟʘ ʩ 

ʢʦʥʮʝʥʪʨʘʮʠʝʡ 4,0 ʤʛ/ʤʣ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʛʨʘʜʫʠʨʦʚʦʯʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ: ʛʦʪʦʚʷʪʩʷ 

3 ʩʪʘʥʜʘʨʪʥʳʭ ʨʘʩʪʚʦʨʘ ʵʬʘʚʠʨʝʥʟʘ ʚ ʤʝʪʘʥʦʣʝ ʩ ʢʦʥʮʝʥʪʨʘʮʠʝʡ 4 ʤʛ/ʤʣ, ʜʣʷ ʯʝʛʦ 

ʚ ʢʘʞʜʫʶ ʠʟ 3-ʭ ʤʝʨʥʳʭ ʢʦʣʙ ʦʙʲʝʤʦʤ 50 ʤʣ ʧʦʤʝʱʘʝʪʩʷ ʦʜʥʘ ʪʘʙʣʝʪʢʘ ʩʪʦʢʨʠʥʘ 

(200 ʤʛ) ʠ ʜʦʙʘʚʣʷʝʪʩʷ ʦʢʦʣʦ 30 ʤʣ ʤʝʪʘʥʦʣʘ. ɼʣʷ ʧʦʣʥʦʛʦ ʨʘʩʪʚʦʨʝʥʠʷ 

ʜʝʡʩʪʚʫʶʱʝʛʦ ʚʝʱʝʩʪʚʘ ʢʦʣʙʳ ʦʙʨʘʙʘʪʳʚʘʶʪʩʷ ʚ ʫʣʴʪʨʘʟʚʫʢʦʚʦʡ ʚʘʥʥʝ ʚ ʪʝʯʝʥʠʝ 

15ï20 ʤʠʥ (ʜʦ ʧʦʣʥʦʛʦ ʨʘʩʩʳʧʘʥʠʷ ʪʘʙʣʝʪʢʠ), ʜʦʚʦʜʷʪʩʷ ʜʦ ʤʝʪʢʠ ʤʝʪʘʥʦʣʦʤ. 

ɸʣʠʢʚʦʪʘ ʦʙʲʝʤʦʤ ʦʢʦʣʦ 10 ʤʣ ʮʝʥʪʨʠʬʫʛʠʨʫʝʪʩʷ (13400 ʦʙ/ʤʠʥ, 10 ʤʠʥ). 

ʄʝʪʦʜʦʤ ʨʘʟʙʘʚʣʝʥʠʷ ʛʦʪʦʚʷʪʩʷ ʩʪʘʥʜʘʨʪʥʳʝ ʨʘʩʪʚʦʨʳ ʜʣʷ ʛʨʘʜʫʠʨʦʚʢʠ ʩ 

ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʧʦ ʵʬʘʚʠʨʝʥʟʫ 0,6, 0,3, 0,15, 0,1 ʠ 0,05 ʤʛ/ʤʣ. 

ʃʠʥʝʡʥʦʩʪʴ ʤʝʪʦʜʘ ʦʮʝʥʠʚʘʣʘʩʴ, ʘʥʘʣʠʟʠʨʫʷ ʛʨʘʜʫʠʨʦʚʦʯʥʳʝ ʛʨʘʬʠʢʠ, 

ʧʦʩʪʨʦʝʥʥʳʝ ʧʦ ʜʘʥʥʳʤ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʤʦʜʝʣʴʥʳʭ ʨʘʩʪʚʦʨʦʚ 

ʦʬʣʦʢʩʘʮʠʥʘ, ʣʠʥʝʟʦʣʠʜʘ ʠ ʵʬʘʚʠʨʝʥʟʘ ʩ ʨʘʟʣʠʯʥʳʤʠ ʢʦʥʮʝʥʪʨʘʮʠʷʤʠ. ʂʘʞʜʳʡ 

ʨʘʩʪʚʦʨ ʜʣʷ ʛʨʘʜʫʠʨʦʚʢʠ ʭʨʦʤʘʪʦʛʨʘʬʠʨʫʝʪʩʷ 3 ʨʘʟʘ. ɿʘʪʝʤ ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ 

ʧʣʦʱʘʜʠ ʧʠʢʦʚ ʦʧʨʝʜʝʣʷʝʤʳʭ ʢʦʤʧʦʥʝʥʪʦʚ, ʥʘʭʦʜʠʪʩʷ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʧʣʦʱʘʜʠ 

ʧʠʢʘ ʜʣʷ ʢʘʞʜʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʠ ʦʙʨʘʙʘʪʳʚʘʶʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʚ ʧʨʦʛʨʘʤʤʝ 

çMicrosoft Excelè ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʫʨʘʚʥʝʥʠʷ ʛʨʘʜʫʠʨʦʚʦʯʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ. 

ʂʦʥʮʝʥʪʨʘʮʠʷ ʦʧʨʝʜʝʣʷʝʤʦʛʦ ʩʦʝʜʠʥʝʥʠʷ ʚ ʭʨʦʤʘʪʦʛʨʘʬʠʨʫʝʤʦʤ ʨʘʩʪʚʦʨʝ 

ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʛʨʘʜʫʠʨʦʚʦʯʥʦʤʫ ʫʨʘʚʥʝʥʠʶ.  

ʄʝʪʦʜ ʦʙʝʩʧʝʯʠʚʘʝʪ ʭʦʨʦʰʫʶ ʣʠʥʝʡʥʦʩʪʴ ʩ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʢʦʨʨʝʣʷʮʠʠ 1,0 
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ʜʣʷ ʦʬʣʦʢʩʘʮʠʥʘ ʚ ʠʥʪʝʨʚʘʣʝ ʦʪ 0,05 ʜʦ 0,6 ʤʛ/ʤʣ; 0,998 ʜʣʷ ʣʠʥʝʟʦʣʠʜʘ ʚ 

ʧʨʦʤʝʞʫʪʢʝ ʢʦʥʮʝʥʪʨʘʮʠʡ ʦʪ 0,05 ʜʦ 0,6 ʤʛ/ʤʣ; 1,0 ʜʣʷ ʵʬʘʚʠʨʝʥʟʘ ʚ ʧʨʦʤʝʞʫʪʢʝ 

ʢʦʥʮʝʥʪʨʘʮʠʡ 0,05 ʜʦ 0,6 ʤʛ/ʤʣ. ɻʨʘʜʫʠʨʦʚʦʯʥʳʝ ʛʨʘʬʠʢʠ ʧʦʩʪʨʦʝʥʳ ʧʦ ʜʘʥʥʳʤ, 

ʥʘʭʦʜʷʱʠʤʩʷ ʚ ʪʘʙʣʠʮʘʭ 41-43, ʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʘʭ 25-27. 

ʊʘʙʣʠʮʘ 41 ï ɼʘʥʥʳʝ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʛʨʘʜʫʠʨʦʚʦʯʥʦʛʦ ʛʨʘʬʠʢʘ 

ʟʘʚʠʩʠʤʦʩʪʠ ʧʣʦʱʘʜʠ ʧʠʢʘ ʨʘʩʪʚʦʨʘ ʦʬʣʦʢʩʘʮʠʥʘ ʦʪ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʂʦʥʮʝʥʪʨʘʮʠʷ 

ʦʬʣʦʢʩʘʮʠʥʘ 

ʚ ʨʘʩʪʚʦʨʝ, ʤʛ/ʤʣ 

ɿʥʘʯʝʥʠʝ ʧʣʦʱʘʜʠ ʧʠʢʘ ʥʘ 

ʭʨʦʤʘʪʦʛʨʘʤʤʝ, ʫʩʣ.ʝʜĀʩʝʢ 

(ʦʙʲʝʤ ʧʨʦʙʳ 2 ʤʢʣ, l=300 ʥʤ) 

ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʧʣʦʱʘʜʠ ʧʠʢʘ, 

ʫʩʣ.ʝʜĀʩʝʢ 

(ʦʙʲʝʤ ʧʨʦʙʳ 2 ʤʢʣ, l=300 ʥʤ) 

0,6 

34,802 

34,892 

35,779 
35,158 

0,3 

17,374 

17,752 

17,824 
17,65 

0,15 

8,814 

9,059 

8,945 
8,939 

0,1 

5,86 

5,891 

6,008 

5,920 

0,05 

3,056 

3,011 

3,040 
3,036 

 

ʈʠʩʫʥʦʢ 25 ï ɻʨʘʜʫʠʨʦʚʦʯʥʳʡ ʛʨʘʬʠʢ ʟʘʚʠʩʠʤʦʩʪʠ ʧʣʦʱʘʜʠ ʧʠʢʘ ʨʘʩʪʚʦʨʘ 

ʦʬʣʦʢʩʘʮʠʥʘ ʦʪ ʢʦʥʮʝʥʪʨʘʮʠʠ 

y = 58,40x + 0,123 

RĮ = 1 
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ʂʦʥʮʝʥʪʨʘʮʠʷ, ʤʛ/ʤʣ 
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ʊʘʙʣʠʮʘ 42 ï ɼʘʥʥʳʝ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʛʨʘʜʫʠʨʦʚʦʯʥʦʛʦ ʛʨʘʬʠʢʘ 

ʟʘʚʠʩʠʤʦʩʪʠ ʧʣʦʱʘʜʠ ʧʠʢʘ ʨʘʩʪʚʦʨʘ ʣʠʥʝʟʦʣʠʜʘ ʦʪ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʂʦʥʮʝʥʪʨʘʮʠʷ 

ʣʠʥʝʟʦʣʠʜʘ 

ʚ ʨʘʩʪʚʦʨʝ, ʤʛ/ʤʣ 

ɿʥʘʯʝʥʠʝ ʧʣʦʱʘʜʠ ʧʠʢʘ ʥʘ 

ʭʨʦʤʘʪʦʛʨʘʤʤʝ, ʫʩʣ.ʝʜĀʩʝʢ 

(ʦʙʲʝʤ ʧʨʦʙʳ 2 ʤʢʣ, l=250 ʥʤ) 

ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʧʣʦʱʘʜʠ ʧʠʢʘ, 

ʫʩʣ.ʝʜĀʩʝʢ 

(ʦʙʲʝʤ ʧʨʦʙʳ 2 ʤʢʣ, l=250 ʥʤ) 

0,6 

55,556 

53,887 

55,011 

54,818 

0,3 

25,483 

25,392 

26,064 

25,646 

0,15 

13,648 

13,308 

13,517 

13,491 

0,1 

9,337 

9,753 

9,429 

9,506 

0,05 

5,008 

4,827 

4,843 

4,893 

 

 

ʈʠʩʫʥʦʢ 26 ï ɻʨʘʜʫʠʨʦʚʦʯʥʳʡ ʛʨʘʬʠʢ ʟʘʚʠʩʠʤʦʩʪʠ ʧʣʦʱʘʜʠ ʧʠʢʘ ʨʘʩʪʚʦʨʘ 

ʣʠʥʝʟʦʣʠʜʘ ʦʪ ʢʦʥʮʝʥʪʨʘʮʠʠ 

 

 

 

y = 90,34x - 0,012 

RĮ = 0,998 
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ʂʦʥʮʝʥʪʨʘʮʠʷ, ʤʛ/ʤʣ 
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ʊʘʙʣʠʮʘ 43 ï ɼʘʥʥʳʝ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʛʨʘʜʫʠʨʦʚʦʯʥʦʛʦ ʛʨʘʬʠʢʘ 

ʟʘʚʠʩʠʤʦʩʪʠ ʧʣʦʱʘʜʠ ʧʠʢʘ ʨʘʩʪʚʦʨʘ ʵʬʘʚʠʨʝʥʟʘ ʦʪ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʂʦʥʮʝʥʪʨʘʮʠʷ 

ʵʬʘʚʠʨʝʥʟʘ 

ʚ ʨʘʩʪʚʦʨʝ, ʤʛ/ʤʣ 

ɿʥʘʯʝʥʠʝ ʧʣʦʱʘʜʠ ʧʠʢʘ ʥʘ 

ʭʨʦʤʘʪʦʛʨʘʤʤʝ, ʫʩʣ.ʝʜĀʩʝʢ 

(ʦʙʲʝʤ ʧʨʦʙʳ 2 ʤʢʣ, l=250 ʥʤ) 

ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʧʣʦʱʘʜʠ ʧʠʢʘ, 

ʫʩʣ.ʝʜĀʩʝʢ 

(ʦʙʲʝʤ ʧʨʦʙʳ 2 ʤʢʣ, l=250 ʥʤ) 

0,6 

51,034 

52,119 

52,132 

51,762 

0,3 

25,718 

26,691 

26,307 

26,239 

0,15 

13,046 

13,065 

13,371 

13,161 

0,1 

9,139 

8,766 

9,061 

8,989 

0,05 

4,408 

4,581 

4,408 

4,466 

 

 
ʈʠʩʫʥʦʢ 27 ï ɻʨʘʜʫʠʨʦʚʦʯʥʳʡ ʛʨʘʬʠʢ ʟʘʚʠʩʠʤʦʩʪʠ ʧʣʦʱʘʜʠ ʧʠʢʘ ʨʘʩʪʚʦʨʘ 

ʵʬʘʚʠʨʝʥʟʘ ʦʪ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʪʘʙʣʠʮʝ 44, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ 

ʧʨʠʛʦʜʥʦʩʪʠ ʧʨʝʜʣʦʞʝʥʥʳʭ ʤʝʪʦʜʠʢ. 

y = 85,87x + 0,313 

RĮ = 1 
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ʂʦʥʮʝʥʪʨʘʮʠʷ, ʤʛ/ʤʣ 
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ʊʘʙʣʠʮʘ 44 ï ʈʝʟʫʣʴʪʘʪʳ ʚʘʣʠʜʘʮʠʠ ʤʝʪʦʜʠʢ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ 

ʦʬʣʦʢʩʘʮʠʥʘ, ʣʠʥʝʟʦʣʠʜʘ ʠ ʵʬʘʚʠʨʝʥʟʘ ʚ ʪʘʙʣʝʪʢʘʭ, ʧʦʢʨʳʪʳʭ ʦʙʦʣʦʯʢʦʡ, 

ʤʝʪʦʜʦʤ ɺʕɾʍ 

ʇʘʨʘʤʝʪʨʳ ʂʨʠʪʝʨʠʠ 
ʈʝʟʫʣʴʪʘʪʳ ʠʩʧʳʪʘʥʠʷ 

ʆʬʣʦʢʩʘʮʠʥ ʃʠʥʝʟʦʣʠʜ ʕʬʘʚʠʨʝʥʟ 

ʉʧʝʮʠʬʠʯʥʦʩʪʴ  
ʄʝʪʦʜʠʢʘ 

ʩʧʝʮʠʬʠʯʥʘ 

ʄʝʪʦʜʠʢʘ 

ʩʧʝʮʠʬʠʯʥʘ 

ʄʝʪʦʜʠʢʘ 

ʩʧʝʮʠʬʠʯʥʘ 

ʇʨʠʛʦʜʥʦʩʪʴ ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ 

ʢʦʣʦʥʢʠ 

ʥʝ ʤʝʥʝʝ 

3000 ʪ.ʪ. 
4000 ʪ.ʪ. 4000 ʪ.ʪ. 4000 ʪ.ʪ. 

ʂʦʵʬʬʠʮʠʝʥʪ 

ʘʩʠʤʤʝʪʨʠʠ ʧʠʢʘ 
ʥʝ ʙʦʣʝʝ 2 1,04 0,95 1,08 

ʇʨʝʮʠʟʠʦʥʥʦʩʪʴ: 

ʉʭʦʜʠʤʦʩʪʴ 

t
ʪʘʙʣ

 Ó t
ʚʳʯ

 

ɺʦʩʧʨʦʠʟʚʦʜʠʤʦʩʪʴ 

t
ʪʘʙʣ

 Ó t
ʚʳʯ

 

RSDÒ 2,0% 

(t
ʪʘʙʣ

=2,45), n=7 
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ʪʘʙʣ
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1,00 

t
ʚʳʯ

=0,81 
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t
ʚʳʯ

=1,38 

1,05 

t
ʚʳʯ

=0,40 

 

1,08 

t
ʚʳʯ

=0,43 

1,11 

t
ʚʳʯ

=1,47 

 

1,15 

t
ʚʳʯ

=1,61 

ʃʠʥʝʡʥʦʩʪʴ 

ʨʝʟʫʣʴʪʘʪʦʚ 
 R

2
Ó0,990 

R
2
=1 

y=58,40x+0,123 

R
2
=0,998 

y=90,34x-0,012 

R
2
=1 

y=85,87x+0,313 

ʉʪʘʙʠʣʴʥʦʩʪʴ 

ʨʘʩʪʚʦʨʘ 
ʠʥʜʠʚʠʜʫʘʣʴʥʦ ɺ ʪʝʯʝʥʠʝ ʩʫʪʦʢ ɺ ʪʝʯʝʥʠʝ ʩʫʪʦʢ ɺ ʪʝʯʝʥʠʝ ʩʫʪʦʢ 

ʀʟ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʜʘʥʥʳʭ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʨʘʟʨʘʙʦʪʘʥʥʳʝ 

ʤʝʪʦʜʠʢʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʪʘʙʣʝʪʦʢ ʦʬʣʦʢʩʘʮʠʥʘ, ʣʠʥʝʟʦʣʠʜʘ ʠ 

ʵʬʘʚʠʨʝʥʟʘ ʤʝʪʦʜʦʤ ɺʕɾʍ ʧʦʟʚʦʣʷʶʪ ʦʧʨʝʜʝʣʷʪʴ ʩʦʜʝʨʞʘʥʠʝ ʚ ʥʠʭ 

ʜʝʡʩʪʚʫʶʱʝʛʦ ʚʝʱʝʩʪʚʘ. ɺʥʝʜʨʝʥʠʝ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʤʝʪʦʜʠʢ ʚ ʧʨʘʢʪʠʢʫ ʧʦʟʚʦʣʠʪ 

ʫʤʝʥʴʰʠʪʴ ʩʪʦʠʤʦʩʪʴ ʘʥʘʣʠʟʘ ʠ ʪʨʫʜʦʝʤʢʦʩʪʴ, ʘ ʪʘʢʞʝ ʧʦʚʳʩʠʪʴ 

ʚʦʩʧʨʦʠʟʚʦʜʠʤʦʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʠʩʩʣʝʜʫʝʤʦʡ 

ʛʨʫʧʧʳ ʬʪʦʨʩʦʜʝʨʞʘʱʠʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʚʝʱʝʩʪʚ. 

ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʦʮʝʥʢʘ ʨʝʟʫʣʴʪʘʪʦʚ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʦʬʣʦʢʩʘʮʠʥʘ, 

ʣʠʥʝʟʦʣʠʜʘ ʠ ʵʬʘʚʠʨʝʥʟʘ ʚ ʪʘʙʣʝʪʢʘʭ, ʧʦʢʨʳʪʳʭ ʦʙʦʣʦʯʢʦʡ, ʧʦʣʫʯʝʥʥʳʭ 

ʤʝʪʦʜʘʤʠ ʋʌ-ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʧʪʠʯʝʩʢʠʭ ʦʙʨʘʟʮʦʚ 

ʩʨʘʚʥʝʥʠʷ ʠ ɺʕɾʍ (ʪʘʙʣʠʮʳ 11, 19, 28 ʠ 38) ʧʦʢʘʟʘʣʘ, ʯʪʦ ʧʦʣʫʯʝʥʳ ʙʣʠʟʢʠʝ 

ʨʝʟʫʣʴʪʘʪʳ. ʇʨʝʜʣʦʞʝʥʥʳʝ ʤʝʪʦʜʠʢʠ ʨʝʢʦʤʝʥʜʦʚʘʥʳ ʜʣʷ ʚʢʣʶʯʝʥʠʷ ʚ ʅɼ ʥʘ 

ʠʩʩʣʝʜʫʝʤʳʝ ʣʝʢʘʨʩʪʚʝʥʥʳʝ ʬʦʨʤʳ ʚ ʢʘʯʝʩʪʚʝ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ. 
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ɺʳʚʦʜʳ ʧʦ ʛʣʘʚʝ 

1.  ʆʧʨʝʜʝʣʝʥʳ ʦʧʪʠʤʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʝʩʢʦʛʦ 

ʦʧʨʝʜʝʣʝʥʠʷ ʦʬʣʦʢʩʘʮʠʥʘ, ʣʠʥʝʟʦʣʠʜʘ ʠ ʵʬʘʚʠʨʝʥʟʘ (ʦʧʪʠʤʘʣʴʥʳʡ ʨʘʩʪʚʦʨʠʪʝʣʴ: 

ʭʣʦʨʠʩʪʦʚʦʜʦʨʦʜʥʦʡ ʢʠʩʣʦʪʳ ʨʘʩʪʚʦʨ 0,1 ʄ ʜʣʷ ʦʬʣʦʢʩʘʮʠʥʘ, ʩʧʠʨʪ 95% ʜʣʷ 

ʣʠʥʝʟʦʣʠʜʘ ʠ ʥʘʪʨʠʷ ʛʠʜʨʦʢʩʠʜʘ ʨʘʩʪʚʦʨ 0,1 ʄ ʜʣʷ ʵʬʘʚʠʨʝʥʟʘ; ʘʥʘʣʠʪʠʯʝʩʢʘʷ 

ʜʣʠʥʘ ʚʦʣʥʳ: 293 ʥʤ ʜʣʷ ʦʬʣʦʢʩʘʮʠʥʘ, 258 ʥʤ ʜʣʷ ʣʠʥʝʟʦʣʠʜʘ, 267 ʥʤ ʜʣʷ 

ʵʬʘʚʠʨʝʥʟʘ; ʦʧʪʠʯʝʩʢʠʝ ʦʙʨʘʟʮʳ ʩʨʘʚʥʝʥʠʷ: ʢʘʣʠʷ ʬʝʨʨʠʮʠʘʥʠʜ ʜʣʷ ʦʬʣʦʢʩʘʮʠʥʘ, 

ʢʘʣʠʷ ʬʝʨʨʠʮʠʘʥʠʜ ʜʣʷ ʣʠʥʝʟʦʣʠʜʘ, ʢʘʣʠʷ ʬʝʨʨʠʮʠʘʥʠʜ ʠ ʢʘʣʠʷ ʭʨʦʤʘʪ ʜʣʷ 

ʵʬʘʚʠʨʝʥʟʘ; ʫʨʘʚʥʝʥʠʝ ʣʠʥʝʡʥʦʩʪʠ: y=84,03x+0,008; R
2
=0,9997 ï ʜʣʷ 

ʦʬʣʦʢʩʘʮʠʥʘ, y=54,22x+0,017; R
2
=0,9995 ï ʜʣʷ ʣʠʥʝʟʦʣʠʜʘ, y=55,99x+0,017; R

2
= 

0,9997 ï ʜʣʷ ʵʬʘʚʠʨʝʥʟʘ). 

2. ʈʘʟʨʘʙʦʪʘʥʳ ʠ ʧʨʝʜʣʦʞʝʥʳ ʤʝʪʦʜʠʢʠ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʝʩʢʦʛʦ 

ʦʧʨʝʜʝʣʝʥʠʷ ʦʬʣʦʢʩʘʮʠʥʘ, ʣʠʥʝʟʦʣʠʜʘ ʠ ʵʬʘʚʠʨʝʥʟʘ ʚ ʩʫʙʩʪʘʥʮʠʠ ʠ ʪʘʙʣʝʪʢʘʭ, 

ʧʦʢʨʳʪʳʭ ʦʙʦʣʦʯʢʦʡ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʧʪʠʯʝʩʢʠʭ ʦʙʨʘʟʮʦʚ ʩʨʘʚʥʝʥʠʷ ʢʘʣʠʷ 

ʬʝʨʨʠʮʠʘʥʠʜʘ ʠ ʢʘʣʠʷ ʭʨʦʤʘʪʘ. ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʧʦʛʨʝʰʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ 

ʦʬʣʦʢʩʘʮʠʥʘ ʚ ʩʫʙʩʪʘʥʮʠʠ ʥʝ ʧʨʝʚʳʰʘʝʪ 0,88%, ʚ ʪʘʙʣʝʪʢʘʭ, ʧʦʢʨʳʪʳʭ 

ʦʙʦʣʦʯʢʦʡ ï 1,11%. ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʧʦʛʨʝʰʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʣʠʥʝʟʦʣʠʜʘ ʚ 

ʩʫʙʩʪʘʥʮʠʠ ʥʝ ʧʨʝʚʳʰʘʝʪ 0,73%, ʚ ʪʘʙʣʝʪʢʘʭ, ʧʦʢʨʳʪʳʭ ʦʙʦʣʦʯʢʦʡ ï 1,28%. 

ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʧʦʛʨʝʰʥʦʩʪʴ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʵʬʘʚʠʨʝʥʟʘ ʚ ʩʫʙʩʪʘʥʮʠʠ 

ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ ʧʦ ʦʧʪʠʯʝʩʢʠʤ ʦʙʨʘʟʮʘʤ ʩʨʘʚʥʝʥʠʷ ʥʝ 

ʧʨʝʚʳʰʘʝʪ 0,87%, ʚ ʪʘʙʣʝʪʢʘʭ, ʧʦʢʨʳʪʳʭ ʦʙʦʣʦʯʢʦʡ ï 0,87%. 

3. ɺʳʷʚʣʝʥʳ ʧʨʝʠʤʫʱʝʩʪʚʘ ʤʝʪʦʜʠʢʠ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʝʩʢʦʛʦ 

ʦʧʨʝʜʝʣʝʥʠʷ ʧʦ ʦʧʪʠʯʝʩʢʠʤ ʦʙʨʘʟʮʘʤ ʩʨʘʚʥʝʥʠʷ: ʭʦʨʦʰʘʷ ʚʦʩʧʨʦʠʟʚʦʜʠʤʦʩʪʴ, 

ʦʪʩʫʪʩʪʚʠʝ ʚʳʩʦʢʦʪʦʢʩʠʯʥʳʭ ʨʝʘʢʪʠʚʦʚ, ʜʦʩʪʫʧʥʦʩʪʴ ʠ ʵʢʩʧʨʝʩʩʥʦʩʪʴ ʘʥʘʣʠʟʘ. 

4. ʇʨʦʚʝʜʝʥʘ ʚʘʣʠʜʘʮʠʷ ʤʝʪʦʜʠʢ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʦʬʣʦʢʩʘʮʠʥʘ, 

ʣʠʥʝʟʦʣʠʜʘ ʠ ʵʬʘʚʠʨʝʥʟʘ ʚ ʩʫʙʩʪʘʥʮʠʷʭ ʠ ʪʘʙʣʝʪʢʘʭ, ʧʦʢʨʳʪʳʭ ʦʙʦʣʦʯʢʦʡ, 

ʤʝʪʦʜʦʤ ʋʌ-ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʠ ʧʦ ʦʧʪʠʯʝʩʢʠʤ ʦʙʨʘʟʮʘʤ ʩʨʘʚʥʝʥʠʷ ʧʦ 

ʢʨʠʪʝʨʠʷʤ ʚʘʣʠʜʥʦʩʪʠ: ʩʭʦʜʠʤʦʩʪʴ, ʚʦʩʧʨʦʠʟʚʦʜʠʤʦʩʪʴ, ʩʧʝʮʠʬʠʯʥʦʩʪʴ, 

ʧʨʘʚʠʣʴʥʦʩʪʴ, ʣʠʥʝʡʥʦʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ ʠ ʘʥʘʣʠʪʠʯʝʩʢʘʷ ʦʙʣʘʩʪʴ ʤʝʪʦʜʠʢʠ. 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʧʨʠʛʦʜʥʦʩʪʠ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʤʝʪʦʜʠʢ 
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ʜʣʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʦʬʣʦʢʩʘʮʠʥʘ, ʣʠʥʝʟʦʣʠʜʘ ʠ ʵʬʘʚʠʨʝʥʟʘ ʚ 

ʩʫʙʩʪʘʥʮʠʠ ʠ ʪʘʙʣʝʪʢʘʭ, ʧʦʢʨʳʪʳʭ ʦʙʦʣʦʯʢʦʡ. 

5. ʆʧʪʠʤʠʟʠʨʦʚʘʥʳ ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʘʥʘʣʠʟʘ 

ʦʬʣʦʢʩʘʮʠʥʘ, ʣʠʥʝʟʦʣʠʜʘ ʠ ʵʬʘʚʠʨʝʥʟʘ ʤʝʪʦʜʦʤ ɺʕɾʍ: ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʘʷ 

ʢʦʣʦʥʢʘ (75Ĭ2 ʤʤ), ʥʝʧʦʜʚʠʞʥʘʷ ʬʘʟʘ: ʧʦʣʠʤʝʨʥʳʡ ʩʦʨʙʝʥʪ ProntoSIL-120-5-C18 

AQ, ʧʦʜʚʠʞʥʘʷ ʬʘʟʘ: ʵʣʶʝʥʪ ɸ: ʣʠʪʠʷ ʧʝʨʭʣʦʨʘʪʘ ʨʘʩʪʚʦʨ 0,2 M ï ʭʣʦʨʥʦʡ 

ʢʠʩʣʦʪʳ ʨʘʩʪʚʦʨ 0,005 M (ʨʅ 2,8); ʵʣʶʝʥʪ ɹ ï ʘʮʝʪʦʥʠʪʨʠʣ. ɻʨʘʜʠʝʥʪʥʳʡ ʨʝʞʠʤ 

ʵʣʶʠʨʦʚʘʥʠʷ: 550 ʤʢʣ 27% ɹ; 550 ʤʢʣ ʦʪ 27% ʜʦ 100% ɹ; 900 ʤʢʣ 100% ɹ (0-14 

ʤʠʥ). ʉʢʦʨʦʩʪʴ ʧʦʪʦʢʘ ʧʦʜʚʠʞʥʦʡ ʬʘʟʳ ï 100 ʤʢʣ/ʤʠʥ. ʊʝʤʧʝʨʘʪʫʨʘ ʪʝʨʤʦʩʪʘʪʘ 

ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʦʡ ʢʦʣʦʥʢʠ ï 40
o
C.  

6. ʈʘʟʨʘʙʦʪʘʥʳ ʫʥʠʬʠʮʠʨʦʚʘʥʥʳʝ ʤʝʪʦʜʠʢʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʘʥʘʣʠʟʘ 

ʦʬʣʦʢʩʘʮʠʥʘ, ʣʠʥʝʟʦʣʠʜʘ ʠ ʵʬʘʚʠʨʝʥʟʘ ʚ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʬʦʨʤʘʭ ʤʝʪʦʜʦʤ ɺʕɾʍ 

ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʤʠʢʨʦʢʦʣʦʥʦʯʥʦʛʦ ʞʠʜʢʦʩʪʥʦʛʦ ʭʨʦʤʘʪʦʛʨʘʬʘ 

çʄʠʣʠʭʨʦʤ ɸ-02è. ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʧʦʛʨʝʰʥʦʩʪʴ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʘʥʘʣʠʟʘ 

ʦʬʣʦʢʩʘʮʠʥʘ ʚ ʪʘʙʣʝʪʢʘʭ, ʧʦʢʨʳʪʳʭ ʦʙʦʣʦʯʢʦʡ, ʥʝ ʧʨʝʚʳʰʘʝʪ 1,22 %, ʣʠʥʝʟʦʣʠʜʘ 

ʚ ʪʘʙʣʝʪʢʘʭ, ʧʦʢʨʳʪʳʭ ʦʙʦʣʦʯʢʦʡ ï 1,08%, ʵʬʘʚʠʨʝʥʟʘ ʚ ʪʘʙʣʝʪʢʘʭ, ʧʦʢʨʳʪʳʭ 

ʦʙʦʣʦʯʢʦʡ ï 1,39%. 

7. ʇʨʦʚʝʜʝʥʘ ʩʨʘʚʥʠʪʝʣʴʥʘʷ ʦʮʝʥʢʘ ʤʝʪʦʜʠʢ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʘʥʘʣʠʟʘ 

ʦʬʣʦʢʩʘʮʠʥʘ, ʣʠʥʝʟʦʣʠʜʘ ʠ ʵʬʘʚʠʨʝʥʟʘ ʚ ʪʘʙʣʝʪʢʘʭ, ʧʦʢʨʳʪʳʭ ʦʙʦʣʦʯʢʦʡ, ʋʌ-

ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʝʩʢʠʤ ʠ ɺʕɾʍ ʤʝʪʦʜʘʤʠ, ʢʦʪʦʨʘʷ ʧʦʢʘʟʘʣʘ, ʯʪʦ ʧʨʠ 

ʧʨʠʤʝʥʝʥʠʠ ʦʙʦʠʭ ʤʝʪʦʜʦʚ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʙʣʠʟʢʠʝ ʨʝʟʫʣʴʪʘʪʳ ʠ ʦʥʠ ʤʦʛʫʪ ʙʳʪʴ 

ʧʨʝʜʣʦʞʝʥʳ ʚ ʢʘʯʝʩʪʚʝ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʜʣʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʘʥʘʣʠʟʘ 

ʠʩʩʣʝʜʫʝʤʳʭ ʬʪʦʨʩʦʜʝʨʞʘʱʠʭ ʜʝʡʩʪʚʫʶʱʠʭ ʚʝʱʝʩʪʚ ʚ ʪʘʙʣʝʪʢʘʭ, ʧʦʢʨʳʪʳʭ 

ʦʙʦʣʦʯʢʦʡ. 

8. ʈʘʟʨʘʙʦʪʘʥʳ ʧʨʦʝʢʪʳ ʠʟʤʝʥʝʥʠʡ ʌʉʇ ʥʘ ʩʫʙʩʪʘʥʮʠʠ ʠ ʪʘʙʣʝʪʢʠ, 

ʧʦʢʨʳʪʳʝ ʦʙʦʣʦʯʢʦʡ, ʦʬʣʦʢʩʘʮʠʥʘ, ʣʠʥʝʟʦʣʠʜʘ ʠ ʵʬʘʚʠʨʝʥʟʘ ʩ ʚʥʝʩʝʥʠʝʤ 

ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʤʝʪʦʜʠʢ ʚ ʧʦʢʘʟʘʪʝʣʠ çʂʦʣʠʯʝʩʪʚʝʥʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝè. 
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ɻʣʘʚʘ 4. ʍʀʄʀʂʆ-ʊʆʂʉʀʂʆʃʆɻʀʏɽʉʂʆɽ ʀʉʉʃɽɼʆɺɸʅʀɽ 

ʆʌʃʆʂʉɸʎʀʅɸ, ʃʀʅɽɿʆʃʀɼɸ ʀ ʕʌɸɺʀʈɽʅɿɸ 

ʇʈʀ ʂʆʄɹʀʅʀʈʆɺɸʅʅʓʍ ʆʊʈɸɺʃɽʅʀʗʍ 

ʂʦʣʠʯʝʩʪʚʝʥʥʦʤʫ ʦʧʨʝʜʝʣʝʥʠʶ ʥʘʡʜʝʥʥʳʭ ʭʠʤʠʢʦ-ʪʦʢʩʠʢʦʣʦʛʠʯʝʩʢʠʤ 

ʘʥʘʣʠʟʦʤ ʚʝʱʝʩʪʚ ʧʨʠʜʘʸʪʩʷ ʦʯʝʥʴ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ, ʠ ʦʥʦ ʥʘʨʷʜʫ ʩ 

ʢʘʯʝʩʪʚʝʥʥʳʤ ʘʥʘʣʠʟʦʤ ʷʚʣʷʝʪʩʷ ʦʙʷʟʘʪʝʣʴʥʳʤ ʜʣʷ ʧʦʩʪʘʥʦʚʢʠ ʟʘʢʣʶʯʝʥʠʷ ʦʙ 

ʦʙʥʘʨʫʞʝʥʠʠ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʷʜʦʚʠʪʦʛʦ ʚʝʱʝʩʪʚʘ. ʇʦʤʠʤʦ ʢʣʘʩʩʠʯʝʩʢʠʭ 

ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ, ʧʨʠʤʝʥʷʝʤʳʭ ʚ ʪʦʢʩʠʢʦʣʦʛʠʯʝʩʢʦʡ ʭʠʤʠʠ (ʚʝʩʦʚʳʤʠ, 

ʦʙʲʸʤʥʳʤʠ), ʚʩʸ ʙʦʣʴʰʝ ʥʘʭʦʜʷʪ ʧʨʠʤʝʥʝʥʠʝ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʤʝʪʦʜʳ. ɺ 

ʜʘʥʥʦʡ ʛʣʘʚʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʝʩʢʠʭ 

ʠ ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʤʝʪʦʜʠʢ, ʧʨʠʛʦʜʥʳʭ ʜʣʷ ʍʊɸ. 

ɼʣʷ ʨʘʟʨʘʙʦʪʢʠ ʤʝʪʦʜʠʢ ʠʟʦʣʠʨʦʚʘʥʠʷ ʚ ʢʘʯʝʩʪʚʝ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʲʝʢʪʘ 

ʙʳʣʘ ʚʳʙʨʘʥʘ ʤʦʯʘ. ɺʳʙʦʨ ʦʙʲʝʢʪʘ ʘʥʘʣʠʟʘ ʦʩʥʦʚʳʚʘʣʩʷ ʥʘ ʩʣʝʜʫʶʱʠʭ 

ʧʨʠʯʠʥʘʭ: ʥʠʟʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʙʝʣʢʦʚ; ʤʦʯʘ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʫʯʝʥʘ ʚ ʜʦʩʪʘʪʦʯʥʦʤ 

ʢʦʣʠʯʝʩʪʚʝ; ʚ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʚʝʱʝʩʪʚ ʵʢʩʢʨʝʪʠʨʫʝʪʩʷ ʠʟ ʦʨʛʘʥʠʟʤʘ 

ʩ ʤʦʯʦʡ, ʢʦʥʮʝʥʪʨʘʮʠʷ ʪʦʢʩʠʢʘʥʪʦʚ ʠ (ʠʣʠ) ʤʝʪʘʙʦʣʠʪʦʚ ʚ ʥʝʡ, ʢʘʢ ʧʨʘʚʠʣʦ, 

ʚʳʩʦʢʘ [8]. 

ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʣʠʪʝʨʘʪʫʨʳ ʠ ʅɼ ʧʦ ʢʦʥʪʨʦʣʶ ʢʘʯʝʩʪʚʘ ʦʬʣʦʢʩʘʮʠʥʘ 

[19], ʣʠʥʝʟʦʣʠʜʘ [13; 14] ʠ ʵʬʘʚʠʨʝʥʟʘ [29; 30] ʧʦʢʘʟʘʣ, ʯʪʦ ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʤ 

ʤʝʪʦʜʦʤ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʠʩʩʣʝʜʫʝʤʳʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ 

ʷʚʣʷʝʪʩʷ ʤʝʪʦʜ ɺʕɾʍ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʦʬʣʦʢʩʘʮʠʥ ʠ ʣʠʥʝʟʦʣʠʜ ʰʠʨʦʢʦ 

ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʦʡ ʪʝʨʘʧʠʠ, ʘ ʵʬʘʚʠʨʝʥʟ ʚ ʢʦʤʧʣʝʢʩʥʦʡ 

ʘʥʪʠʨʝʪʨʦʚʠʨʫʩʥʦʡ ʪʝʨʘʧʠʠ, ʠ ʚʩʪʨʝʯʘʶʪʩʷ ʩʣʫʯʘʠ ʦʪʨʘʚʣʝʥʠʷ ʜʘʥʥʳʤʠ 

ʧʨʝʧʘʨʘʪʘʤʠ [46; 70; 76; 82; 88; 91; 145], ʠʩʩʣʝʜʦʚʘʥʠʝ ʣʠʪʝʨʘʪʫʨʳ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʚ 

ʥʝʡ ʦʪʩʫʪʩʪʚʫʶʪ ʜʘʥʥʳʝ ʦʙ ʠʭ ʭʠʤʠʢʦ-ʪʦʢʩʠʢʦʣʦʛʠʯʝʩʢʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʨʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʠʢ ʠʟʦʣʠʨʦʚʘʥʠʷ, ʦʙʥʘʨʫʞʝʥʠʷ ʠ 

ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʠʩʩʣʝʜʫʝʤʳʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʚʝʱʝʩʪʚ ʠʟ ʦʙʲʝʢʪʦʚ 

ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʜʣʷ ʮʝʣʝʡ ʭʠʤʠʢʦ-ʪʦʢʩʠʢʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʩʫʜʝʙʥʦ-

ʭʠʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ, ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ ʟʘʜʘʯʝʡ.  
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ɼʣʷ ʨʘʟʨʘʙʦʪʢʠ ʤʝʪʦʜʠʢ ʵʢʩʪʨʘʢʮʠʠ ʦʬʣʦʢʩʘʮʠʥʘ, ʣʠʥʝʟʦʣʠʜʘ ʠ ʵʬʘʚʠʨʝʥʟʘ 

ʠʟ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʤʝʪʦʜ ɾɾʕ. ʊʘʢ ʢʘʢ ɾɾʕ ʷʚʣʷʝʪʩʷ 

ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʥʠʟʢʦʵʥʝʨʛʦʝʤʢʠʭ ʭʠʤʠʢʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʜʘʥʥʳʡ 

ʤʝʪʦʜ ʷʚʣʷʝʪʩʷ ʵʬʬʝʢʪʠʚʥʳʤ ʠ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʤ ʤʝʪʦʜʦʤ ʚ ʍʊɸ, ʠ ʤʦʞʝʪ 

ʫʩʧʝʰʥʦ ʢʦʥʢʫʨʠʨʦʚʘʪʴ ʩ ʠʥʳʤʠ ʤʘʩʩʦʦʙʤʝʥʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ.  

ɺ ʭʦʜʝ ʨʘʙʦʪʳ ʙʳʣʦ ʠʟʫʯʝʥʦ ʚʣʠʷʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʬʘʢʪʦʨʦʚ ʥʘ ʩʪʝʧʝʥʴ 

ʵʢʩʪʨʘʢʮʠʠ ʦʬʣʦʢʩʘʮʠʥʘ, ʣʠʥʝʟʦʣʠʜʘ ʠ ʵʬʘʚʠʨʝʥʟʘ ʠʟ ʨʘʩʪʚʦʨʦʚ: ʧʨʠʨʦʜʘ 

ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʨʘʩʪʚʦʨʠʪʝʣʷ, ʨʅ ʩʨʝʜʳ, ʧʨʠʩʫʪʩʪʚʠʝ ʵʣʝʢʪʨʦʣʠʪʘ, ʚʨʝʤʷ ʠ 

ʢʨʘʪʥʦʩʪʴ ʵʢʩʪʨʘʢʮʠʠ.  

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʪʝʧʝʥʠ ʠʟʦʣʠʨʦʚʘʥʠʷ ʚʝʱʝʩʪʚ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʤʝʪʦʜ ɺʕɾʍ. 

ʋʩʣʦʚʠʷ ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʨʘʟʨʘʙʦʪʘʥʳ ʨʘʥʝʝ ʠ ʦʧʠʩʘʥʳ ʚ ʛʣʘʚʝ 3.  

4.1. ʆʧʪʠʤʠʟʘʮʠʷ ʫʩʣʦʚʠʡ ʠʟʦʣʠʨʦʚʘʥʠʷ ʦʬʣʦʢʩʘʮʠʥʘ, ʣʠʥʝʟʦʣʠʜʘ ʠ 

ʵʬʘʚʠʨʝʥʟʘ ʠʟ ʤʦʜʝʣʴʥʦʛʦ ʦʙʨʘʟʮʘ ʤʦʯʠ 

ɼʣʷ ʨʘʟʨʘʙʦʪʢʠ ʤʝʪʦʜʠʢ ʠʟʦʣʠʨʦʚʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʩʤʦʪʨʝʪʴ ʭʠʤʠʯʝʩʢʫʶ 

ʩʪʨʫʢʪʫʨʫ ʠʩʩʣʝʜʫʝʤʳʭ ʚʝʱʝʩʪʚ. ʇʦ ʭʠʤʠʯʝʩʢʦʤʫ ʩʪʨʦʝʥʠʶ ʦʬʣʦʢʩʘʮʠʥ ʷʚʣʷʝʪʩʷ 

ʚʝʱʝʩʪʚʦʤ ʦʩʥʦʚʥʦʛʦ ʭʘʨʘʢʪʝʨʘ, ʪʘʢ ʢʘʢ ʩʦʜʝʨʞʠʪ ʚ ʩʚʦʝʡ ʩʪʨʫʢʪʫʨʝ ʘʪʦʤʳ ʘʟʦʪʘ, 

ʦʙʣʘʜʘʶʱʠʝ ʦʩʥʦʚʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʛʠʜʨʦʬʦʙʥʦʩʪʴʶ ʠʟ-ʟʘ 

ʥʘʣʠʯʠʷ ʚ ʩʪʨʫʢʪʫʨʝ ʘʪʦʤʦʚ ʬʪʦʨʘ, ʮʠʢʣʦʚ ʠ ʜʨʫʛʠʭ ʛʠʜʨʦʬʦʙʥʳʭ ʬʨʘʛʤʝʥʪʦʚ. 

ʃʠʥʝʟʦʣʠʜ ʧʦ ʭʠʤʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʝ ʦʪʥʦʩʠʪʩʷ ʢ ʧʨʦʠʟʚʦʜʥʳʤ ʦʢʩʘʟʦʣʠʜʠʥʦʥʘ, 

ʧʦʵʪʦʤʫ, ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʨʅ ʨʘʩʪʚʦʨʘ ʧʨʦʠʩʭʦʜʠʪ ʦʙʨʘʟʦʚʘʥʠʝ ʩʦʣʝʚʳʭ ʬʦʨʤ ʧʦ 

ʛʨʫʧʧʘʤ ʢʘʢ ʦʩʥʦʚʥʦʛʦ, ʪʘʢ ʠ ʢʠʩʣʦʪʥʦʛʦ ʭʘʨʘʢʪʝʨʘ. ʕʬʘʚʠʨʝʥʟ ʧʦ ʭʠʤʠʯʝʩʢʦʡ 

ʩʪʨʫʢʪʫʨʝ ʦʪʥʦʩʠʪʩʷ ʢ ʧʨʦʠʟʚʦʜʥʳʤ ʙʝʥʟʦʢʩʘʟʠʥʘ, ʦʙʣʘʜʘʝʪ ʩʣʘʙʳʤʠ ʢʠʩʣʦʪʥʳʤʠ 

ʩʚʦʡʩʪʚʘʤʠ ʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʛʠʜʨʦʬʦʙʥʦʩʪʴʶ ʟʘ ʩʯʸʪ ʥʘʣʠʯʠʷ ʪʨʸʭ ʘʪʦʤʦʚ ʬʪʦʨʘ 

ʠ ʜʨʫʛʠʭ ʬʨʘʛʤʝʥʪʦʚ ʩʪʨʫʢʪʫʨʳ. 

ɺʳʙʦʨ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʘʩʪʚʦʨʠʪʝʣʷ ʜʣʷ ʵʢʩʪʨʘʢʮʠʠ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ 

ʨʘʩʪʚʦʨʠʤʦʩʪʠ ʠʩʩʣʝʜʫʝʤʳʭ ʚʝʱʝʩʪʚ ʚ ʚʦʜʝ ʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʨʘʩʪʚʦʨʠʪʝʣʷʭ. 

ʇʦʜʨʦʙʥʦ ʜʘʥʥʳʝ ʦ ʨʘʩʪʚʦʨʠʤʦʩʪʠ ʦʬʣʦʢʩʘʮʠʥʘ, ʣʠʥʝʟʦʣʠʜʘ ʠ ʵʬʘʚʠʨʝʥʟʘ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʛʣʘʚʝ 2. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʜʣʷ ʨʘʩʪʚʦʨʝʥʠʷ ʦʬʣʦʢʩʘʮʠʥʘ ʚʳʙʨʘʥ 

ʭʣʦʨʠʩʪʦʚʦʜʦʨʦʜʥʦʡ ʢʠʩʣʦʪʳ ʨʘʩʪʚʦʨ 0,1 ʄ, ʣʠʥʝʟʦʣʠʜʘ ï ʩʧʠʨʪ 95%, ʵʬʘʚʠʨʝʥʟʘ 
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ï ʥʘʪʨʠʷ ʛʠʜʨʦʢʩʠʜʘ ʨʘʩʪʚʦʨ 0,1 ʄ. ʂʨʦʤʝ ʪʦʛʦ, ʜʘʥʥʳʝ ʨʘʩʪʚʦʨʠʪʝʣʠ 

ʦʙʝʩʧʝʯʠʚʘʶʪ ʥʝʦʙʭʦʜʠʤʫʶ ʩʪʘʙʠʣʴʥʦʩʪʴ ʧʨʠʛʦʪʦʚʣʝʥʥʳʭ ʨʘʩʪʚʦʨʦʚ (ɻʣʘʚʘ 3. 

ʈʠʩ. 2, 6, 10). 

ʀʟʫʯʝʥʠʝ ʨʘʩʪʚʦʨʠʤʦʩʪʠ ʦʬʣʦʢʩʘʮʠʥʘ, ʣʠʥʝʟʦʣʠʜʘ ʠ ʵʬʘʚʠʨʝʥʟʘ ʧʦʢʘʟʘʣʦ, 

ʯʪʦ ʵʪʠ ʣʝʢʘʨʩʪʚʝʥʥʳʝ ʚʝʱʝʩʪʚʘ ʭʦʨʦʰʦ ʨʘʩʪʚʦʨʷʶʪʩʷ ʚ ʩʣʝʜʫʶʱʠʭ 

ʦʨʛʘʥʠʯʝʩʢʠʭ ʨʘʩʪʚʦʨʠʪʝʣʷʭ: ʭʣʦʨʦʬʦʨʤ, ʜʠʭʣʦʨʤʝʪʘʥ, ʵʬʠʨ ʜʠʵʪʠʣʦʚʳʡ, 

ʵʪʠʣʘʮʝʪʘʪ, ʪʦʣʫʦʣ, ʙʝʥʟʦʣ, ʧʦʵʪʦʤʫ ʵʪʠ ʨʘʩʪʚʦʨʠʪʝʣʠ ʚʳʙʨʘʥʳ ʜʣʷ ʠʟʫʯʝʥʠʷ 

ʧʨʦʮʝʩʩʘ ʵʢʩʪʨʘʢʮʠʠ. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʅ ʨʘʩʪʚʦʨʘ ʠʩʩʣʝʜʫʝʤʳʝ ʚʝʱʝʩʪʚʘ ʙʫʜʫʪ ʥʘʭʦʜʠʪʴʩʷ ʚ 

ʤʦʣʝʢʫʣʷʨʥʦʤ ʠʣʠ ʜʠʩʩʦʮʠʠʨʦʚʘʥʥʦʤ ʩʦʩʪʦʷʥʠʠ, ʯʪʦ ʧʨʠʚʝʜʸʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʠʣʠ 

ʫʤʝʥʴʰʝʥʠʶ ʩʪʝʧʝʥʠ ʵʢʩʪʨʘʢʮʠʠ ʚ ʦʨʛʘʥʠʯʝʩʢʠʡ ʨʘʩʪʚʦʨʠʪʝʣʴ. ʨʅ ʨʘʩʪʚʦʨʦʚ 

ʚʘʨʴʠʨʦʚʘʣʘʩʴ ʦʪ 2 ʜʦ 12 ʧʫʪʸʤ ʜʦʙʘʚʣʝʥʠʷ ʭʣʦʨʠʩʪʦʚʦʜʦʨʦʜʥʦʡ ʢʠʩʣʦʪʳ 

ʨʘʩʪʚʦʨʘ 0,1 ʄ ʠʣʠ ʘʤʤʠʘʢʘ ʨʘʩʪʚʦʨʘ 10%.  

ʅʘ ʨʠʩʫʥʢʝ 28 ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʩʪʝʧʝʥʠ ʠʟʚʣʝʯʝʥʠʷ ʦʬʣʦʢʩʘʮʠʥʘ ʠʟ ʨʘʩʪʚʦʨʦʚ ʦʪ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʨʘʩʪʚʦʨʠʪʝʣʷ ʠ 

ʨʅ ʩʨʝʜʳ. 

 

ʈʠʩʫʥʦʢ 28 ï ɻʨʘʬʠʢ ʟʘʚʠʩʠʤʦʩʪʠ ʩʪʝʧʝʥʠ ʠʟʚʣʝʯʝʥʠʷ ʦʬʣʦʢʩʘʮʠʥʘ ʠʟ 

ʨʘʩʪʚʦʨʦʚ ʦʪ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʨʘʩʪʚʦʨʠʪʝʣʷ ʠ ʨʅ ʩʨʝʜʳ 

ʆʧʨʝʜʝʣʝʥʦ, ʯʪʦ ʜʣʷ ʵʢʩʪʨʘʢʮʠʠ ʦʬʣʦʢʩʘʮʠʥʘ ʠʟ ʨʘʩʪʚʦʨʦʚ ʦʧʪʠʤʘʣʴʥʳʤʠ 

ʦʨʛʘʥʠʯʝʩʢʠʤʠ ʨʘʩʪʚʦʨʠʪʝʣʷʤʠ ʷʚʣʷʶʪʩʷ ʭʣʦʨʦʬʦʨʤ ʠ ʜʠʭʣʦʨʤʝʪʘʥ, ʢʦʪʦʨʳʝ 

ʧʨʦʷʚʣʷʶʪ ʤʘʢʩʠʤʘʣʴʥʫʶ ʠʟʚʣʝʢʘʶʱʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʧʨʠ ʨʅ 6. ʉʪʝʧʝʥʴ 
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ʠʟʚʣʝʯʝʥʠʷ ʦʬʣʦʢʩʘʮʠʥʘ ʠʟ ʨʘʩʪʚʦʨʦʚ ʩʦʩʪʘʚʣʷʝʪ 57,69°0,45% ʭʣʦʨʦʬʦʨʤʦʤ ʠ 

55,16°0,34% ʜʠʭʣʦʨʤʝʪʘʥʦʤ. 

ʉʣʝʜʫʶʱʠʤ ʵʪʘʧʦʤ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʣʦʩʴ ʠʟʫʯʝʥʠʝ 

ʚʣʠʷʥʠʷ ʵʣʝʢʪʨʦʣʠʪʘ ʥʘ ʩʪʝʧʝʥʴ ʠʟʚʣʝʯʝʥʠʷ ʦʬʣʦʢʩʘʮʠʥʘ ʠʟ ʨʘʩʪʚʦʨʦʚ (ʨʠʩ. 29). 

 

ʈʠʩʫʥʦʢ 29 ï ɻʨʘʬʠʢ ʟʘʚʠʩʠʤʦʩʪʠ ʩʪʝʧʝʥʠ ʠʟʚʣʝʯʝʥʠʷ ʦʬʣʦʢʩʘʮʠʥʘ ʠʟ 

ʨʘʩʪʚʦʨʦʚ ʦʪ ʜʦʙʘʚʣʷʝʤʦʛʦ ʵʣʝʢʪʨʦʣʠʪʘ 

ʀʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʵʣʝʢʪʨʦʣʠʪʘ ʥʘ ʩʪʝʧʝʥʴ ʵʢʩʪʨʘʢʮʠʠ ʦʬʣʦʢʩʘʮʠʥʘ 

ʧʦʢʘʟʘʣʦ, ʯʪʦ ʘʤʤʦʥʠʷ ʩʫʣʴʬʘʪʘ ʥʘʩʳʱʝʥʥʳʡ ʨʘʩʪʚʦʨ ʦʙʣʘʜʘʝʪ ʚʳʩʘʣʠʚʘʶʱʠʤ 

ʜʝʡʩʪʚʠʝʤ. ɼʦʙʘʚʣʝʥʠʝ ʜʘʥʥʦʛʦ ʵʣʝʢʪʨʦʣʠʪʘ ʧʨʠʚʦʜʠʪ ʢ ʧʦʚʳʰʝʥʠʶ ʠʟʚʣʝʢʘʝʤʦʛʦ 

ʚʝʱʝʩʪʚʘ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʭʣʦʨʦʬʦʨʤʘ ʜʦ 67,23°0,21%, ʜʠʭʣʦʨʤʝʪʘʥʘ ï ʜʦ 

73,39°0,25%. ɺʩʘʣʠʚʘʶʱʠʤ ʜʝʡʩʪʚʠʝʤ ʜʣʷ ʦʬʣʦʢʩʘʮʠʥʘ ʦʙʣʘʜʘʝʪ ʥʘʪʨʠʷ ʭʣʦʨʠʜʘ 

ʥʘʩʳʱʝʥʥʳʡ ʨʘʩʪʚʦʨ ʚ ʩʣʫʯʘʝ ʵʢʩʪʨʘʢʮʠʠ ʭʣʦʨʦʬʦʨʤʦʤ ʠ ʥʘʪʨʠʷ ʭʣʦʨʠʜʘ ʨʘʩʪʚʦʨ 

20% ʚ ʩʣʫʯʘʝ ʵʢʩʪʨʘʢʮʠʠ ʜʠʭʣʦʨʤʝʪʘʥʦʤ. 

ɿʘʪʝʤ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʤʝʪʦʜʠʢʠ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʦʧʨʝʜʝʣʝʥʠʝ ʚʣʠʷʥʠʷ ʥʘ 

ʩʪʝʧʝʥʴ ʠʟʚʣʝʯʝʥʠʷ ʦʬʣʦʢʩʘʮʠʥʘ ʠʟ ʨʘʩʪʚʦʨʦʚ ʚʨʝʤʝʥʠ ʠ ʢʨʘʪʥʦʩʪʠ 

ʵʢʩʪʨʘʛʠʨʦʚʘʥʠʷ (ʪʘʙʣ. 45, 46). 
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ʊʘʙʣʠʮʘ 45 ï ʈʝʟʫʣʴʪʘʪʳ ʦʧʨʝʜʝʣʝʥʠʷ ʩʪʝʧʝʥʠ ʠʟʚʣʝʯʝʥʠʷ ʦʬʣʦʢʩʘʮʠʥʘ ʠʟ 

ʨʘʩʪʚʦʨʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʨʝʤʝʥʠ ʵʢʩʪʨʘʢʮʠʠ ʭʣʦʨʦʬʦʨʤʦʤ ʠ ʜʠʭʣʦʨʤʝʪʘʥʦʤ 

ɺʨʝʤʷ, ʤʠʥ 
ʉʪʝʧʝʥʴ ʠʟʚʣʝʯʝʥʠʷ 

ʭʣʦʨʦʬʦʨʤʦʤ, % 

ʉʪʝʧʝʥʴ ʠʟʚʣʝʯʝʥʠʷ 

ʜʠʭʣʦʨʤʝʪʘʥʦʤ, % 

3 67,23°0,21 73,39°0,25 

5 63,32°0,33 63,50°0,41 

7 65,93°0,48 72,69°0,17 

ʊʘʙʣʠʮʘ 46 ï ʈʝʟʫʣʴʪʘʪʳ ʦʧʨʝʜʝʣʝʥʠʷ ʩʪʝʧʝʥʠ ʠʟʚʣʝʯʝʥʠʷ ʦʬʣʦʢʩʘʮʠʥʘ ʠʟ 

ʨʘʩʪʚʦʨʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʨʘʪʥʦʩʪʠ ʵʢʩʪʨʘʢʮʠʠ ʭʣʦʨʦʬʦʨʤʦʤ ʠ ʜʠʭʣʦʨʤʝʪʘʥʦʤ 

ʚ ʪʝʯʝʥʠʝ ʪʨʝʭ ʤʠʥ 

ʂʨʘʪʥʦʩʪʴ 
ʉʪʝʧʝʥʴ ʠʟʚʣʝʯʝʥʠʷ 

ʭʣʦʨʦʬʦʨʤʦʤ, % 

ʉʪʝʧʝʥʴ ʠʟʚʣʝʯʝʥʠʷ 

ʜʠʭʣʦʨʤʝʪʘʥʦʤ, % 

ʆʜʥʦʢʨʘʪʥʘʷ 67,23°0,21 73,39°0,25 

ɼʚʫʢʨʘʪʥʘʷ 92,77°0,44 80,16°0,38 

ʊʨʝʭʢʨʘʪʥʘʷ 82,21°0,59 85,51°0,47 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʜʦʢʘʟʘʥʦ, ʯʪʦ ʥʘʠʣʫʯʰʠʝ ʨʝʟʫʣʴʪʘʪʳ ʜʦʩʪʠʛʥʫʪʳ ʧʨʠ 

ʜʚʫʢʨʘʪʥʦʤ ʵʢʩʪʨʘʛʠʨʦʚʘʥʠʠ ʭʣʦʨʦʬʦʨʤʦʤ ʠ ʪʨʸʭʢʨʘʪʥʦʤ ʵʢʩʪʨʘʛʠʨʦʚʘʥʠʠ 

ʜʠʭʣʦʨʤʝʪʘʥʦʤ ʚ ʪʝʯʝʥʠʝ ʪʨʝʭ ʤʠʥ. ɿʘ ʵʪʦʪ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ ʙʦʣʴʰʠʥʩʪʚʦ 

ʤʦʣʝʢʫʣ ʦʬʣʦʢʩʘʮʠʥʘ ʧʝʨʝʭʦʜʠʪ ʚ ʦʨʛʘʥʠʯʝʩʢʫʶ ʬʘʟʫ, ʘ ʜʘʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʩʪʫʧʝʥʝʡ ʵʢʩʪʨʘʢʮʠʠ ʟʘ ʩʯʸʪ ʧʦʩʪʫʧʣʝʥʠʷ ʩʚʝʞʠʭ ʧʦʨʮʠʡ ʨʘʩʪʚʦʨʠʪʝʣʝʡ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʘʠʙʦʣʴʰʫʶ ʧʦʣʥʦʪʫ ʠʟʚʣʝʯʝʥʠʷ ʚʝʱʝʩʪʚʘ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʤʝʪʦʜʠʢʘ 

ʠʟʦʣʠʨʦʚʘʥʠʷ ʦʬʣʦʢʩʘʮʠʥʘ ʠʟ ʤʦʜʝʣʴʥʦʛʦ ʦʙʨʘʟʮʘ ʤʦʯʠ. 

ʄʝʪʦʜʠʢʘ ʠʟʦʣʠʨʦʚʘʥʠʷ ʦʬʣʦʢʩʘʮʠʥʘ ʠʟ ʤʦʜʝʣʴʥʦʛʦ ʦʙʨʘʟʮʘ ʤʦʯʠ: 25 ʤʣ 

ʤʦʯʠ, ʩʦʜʝʨʞʘʱʝʡ ʨʘʩʪʚʦʨ ʪʘʙʣʝʪʦʢ ʦʬʣʦʢʩʘʮʠʥʘ ʚ ʭʣʦʨʠʩʪʦʚʦʜʦʨʦʜʥʦʡ ʢʠʩʣʦʪʳ 

ʨʘʩʪʚʦʨʝ 0,1 ʄ, ʥʘʩʪʘʠʚʘʝʪʩʷ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʚ ʢʦʣʙʝ ʚʤʝʩʪʠʤʦʩʪʴʶ 

100 ʤʣ ʚ ʪʝʯʝʥʠʝ 24 ʯʘʩʦʚ ʠ ʧʝʨʠʦʜʠʯʝʩʢʦʤ ʚʟʙʘʣʪʳʚʘʥʠʠ ʥʘ ʧʨʠʙʦʨʝ ʐʝʡʢʝʨ S-

3.08L. 1 ʤʣ ʤʦʜʝʣʴʥʦʛʦ ʦʙʨʘʟʮʘ ʤʦʯʠ ʧʦʤʝʱʘʝʪʩʷ ʚ ʧʨʦʙʠʨʢʫ, ʨʅ ʩʨʝʜʳ 

ʜʦʚʦʜʠʪʩʷ ʜʦ ʨʅ 6 ʘʤʤʠʘʢʘ ʨʘʩʪʚʦʨʦʤ 10%, ʜʦʙʘʚʣʷʝʪʩʷ ʘʤʤʦʥʠʷ ʩʫʣʴʬʘʪʘ 

ʥʘʩʳʱʝʥʥʦʛʦ ʨʘʩʪʚʦʨ 1 ʤʣ ʠ ʭʣʦʨʦʬʦʨʤ/ʜʠʭʣʦʨʤʝʪʘʥ 3 ʤʣ. ʉʦʜʝʨʞʠʤʦʝ 

ʧʨʦʙʠʨʢʠ ʧʦʤʝʱʘʝʪʩʷ ʚ ʜʝʣʠʪʝʣʴʥʫʶ ʚʦʨʦʥʢʫ ʠ ʚʟʙʘʣʪʳʚʘʝʪʩʷ ʚ ʪʝʯʝʥʠʝ 3 ʤʠʥ. 

ʉʣʦʡ ʵʢʩʪʨʘʛʝʥʪʘ ʦʪʜʝʣʷʝʪʩʷ ʧʦʩʣʝ ʨʘʟʜʝʣʝʥʠʷ ʬʘʟ. ʕʢʩʪʨʘʢʮʠʷ ʧʨʦʚʦʜʠʪʩʷ 
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ʧʦʚʪʦʨʥʦ 3 ʤʣ ʭʣʦʨʦʬʦʨʤʘ, ʠ ʜʚʘʞʜʳ 3 ʤʣ ʚ ʩʣʫʯʘʝ ʵʢʩʪʨʘʛʠʨʦʚʘʥʠʷ 

ʜʠʭʣʦʨʤʝʪʘʥʦʤ, ʠʟʚʣʝʯʝʥʠʷ ʦʙʲʝʜʠʥʷʶʪʩʷ. ʈʘʩʪʚʦʨʠʪʝʣʠ ʫʜʘʣʷʶʪʩʷ ʧʨʠ 

ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ. ʉʫʭʦʡ ʦʩʪʘʪʦʢ, ʧʦʣʫʯʝʥʥʳʡ ʧʦʩʣʝ ʠʩʧʘʨʝʥʠʷ 

ʵʢʩʪʨʘʛʝʥʪʘ, ʨʘʩʪʚʦʨʷʝʪʩʷ ʚ 10 ʤʣ ʭʣʦʨʠʩʪʦʚʦʜʦʨʦʜʥʦʡ ʢʠʩʣʦʪʳ ʨʘʩʪʚʦʨʝ 0,1 ʄ ʠ 

ʜʦʚʦʜʠʪʩʷ ʜʦ ʤʝʪʢʠ ʚ ʤʝʨʥʦʡ ʢʦʣʙʝ ʚʤʝʩʪʠʤʦʩʪʴʶ 25 ʤʣ (ʜʣʷ 0,2 ʛ ʦʬʣʦʢʩʘʮʠʥʘ) 

ʠʣʠ 50 ʤʣ (ʜʣʷ 1,0 ʛ ʠ 2,0 ʛ ʦʬʣʦʢʩʘʮʠʥʘ). 1 ʤʣ ʧʨʠʛʦʪʦʚʣʝʥʥʦʛʦ ʨʘʩʪʚʦʨʘ 

ʧʝʨʝʥʦʩʠʪʩʷ ʚ ʤʝʨʥʫʶ ʢʦʣʙʫ ʚʤʝʩʪʠʤʦʩʪʴʶ 50 ʤʣ (ʜʣʷ 0,2 ʛ ʦʬʣʦʢʩʘʮʠʥʘ) ʠʣʠ 100 

ʤʣ (ʜʣʷ 1,0 ʛ ʠ 2,0 ʛ ʦʬʣʦʢʩʘʮʠʥʘ) ʠ ʜʦʚʦʜʠʪʩʷ ʜʦ ʦʙʲʸʤʘ ʭʣʦʨʠʩʪʦʚʦʜʦʨʦʜʥʦʡ 

ʢʠʩʣʦʪʳ ʨʘʩʪʚʦʨʦʤ 0,1 ʄ. ʉʪʝʧʝʥʴ ʵʢʩʪʨʘʢʮʠʠ ʦʬʣʦʢʩʘʮʠʥʘ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʤʝʪʦʜʦʤ ɺʕɾʍ ʥʘ ʦʪʝʯʝʩʪʚʝʥʥʦʤ ʭʨʦʤʘʪʦʛʨʘʬʝ çʄʠʣʠʭʨʦʤ ɸ-02è ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʝʜʣʦʞʝʥʥʳʭ ʦʧʪʠʤʘʣʴʥʳʭ ʫʩʣʦʚʠʡ ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʘʥʘʣʠʟʠʨʫʝʤʳʭ ʩʤʝʩʝʡ: ʥʝʧʦʜʚʠʞʥʘʷ ʬʘʟʘ: ProntoSIL-120-5-C18 

AQ, ʧʦʜʚʠʞʥʘʷ ʬʘʟʘ: ʣɻʶʝʥʪ A: ʣʠʪʠʷ ʧʝʨʭʣʦʨʘʪʘ ʨʘʩʪʚʦʨ 0,2 M ï ʭʣʦʨʥʦʡ 

ʢʠʩʣʦʪʳ ʨʘʩʪʚʦʨ 0,005 M (ʨʅ 2,8), ʵʣʶʝʥʪ ɹ: ʘʮʝʪʦʥʠʪʨʠʣ. ʈʝʞʠʤ ʵʣʶʠʨʦʚʘʥʠʷ: 

ʣʠʥʝʡʥʳʡ ʛʨʘʜʠʝʥʪ ï 3700 ʤʢʣ 5% - 70% ɹ. ʉʢʦʨʦʩʪʴ ʧʦʪʦʢʘ ʧʦʜʚʠʞʥʦʡ ʬʘʟʳ ï 

100 ʤʢʣ/ʤʠʥ. ʊʝʤʧʝʨʘʪʫʨʘ ʪʝʨʤʦʩʪʘʪʘ ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʦʡ ʢʦʣʦʥʢʠ ï 40̄ ʉ.  

ʄʝʪʦʜʠʢʘ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʨʘʩʪʚʦʨʘ ʈʉʆ ʦʬʣʦʢʩʘʮʠʥʘ: ʪʦʯʥʘʷ ʤʘʩʩʘ 

ʩʫʙʩʪʘʥʮʠʠ ʦʬʣʦʢʩʘʮʠʥʘ (ʦʢʦʣʦ 0,0500 ʛ) ʧʦʤʝʱʘʝʪʩʷ ʚ ʤʝʨʥʫʶ ʢʦʣʙʫ 

ʚʤʝʩʪʠʤʦʩʪʴʶ 100 ʤʣ, ʨʘʩʪʚʦʨʷʝʪʩʷ ʚ 80 ʤʣ ʤʝʪʘʥʦʣʘ, ʜʦʚʦʜʠʪʩʷ ʦʙʲʝʤ ʨʘʩʪʚʦʨʘ 

ʜʦ ʤʝʪʢʠ, ʧʝʨʝʤʝʰʠʚʘʝʪʩʷ. ʇʦʣʫʯʝʥʥʳʡ ʨʘʩʪʚʦʨ ʚʚʦʜʠʪʩʷ ʚ ʢʦʣʦʥʢʫ ʚ ʦʙʲʝʤʝ 2 

ʤʢʣ. 

ɺ ʪʘʙʣʠʮʘʭ 47 ʠ 48 ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʦʧʨʝʜʝʣʝʥʠʷ ʩʪʝʧʝʥʠ 

ʠʟʚʣʝʯʝʥʠʷ ʦʬʣʦʢʩʘʮʠʥʘ ʠʟ ʤʦʜʝʣʴʥʦʛʦ ʦʙʨʘʟʮʘ ʤʦʯʠ. 

ʊʘʙʣʠʮʘ 47 ï ʆʧʨʝʜʝʣʝʥʠʝ ʩʪʝʧʝʥʠ ʠʟʚʣʝʯʝʥʠʷ ʦʬʣʦʢʩʘʮʠʥʘ ʭʣʦʨʦʬʦʨʤʦʤ 

ʠʟ ʤʦʜʝʣʴʥʦʛʦ ʦʙʨʘʟʮʘ ʤʦʯʠ ʤʝʪʦʜʦʤ ɺʕɾʍ 

ɼʦʙʘʚʣʝʥʦ 

ʠʩʩʣʝʜʫʝʤʦʛʦ 

ʚʝʱʝʩʪʚʘ, ʛ 

n f ,s % S
2 

S    SX← DX← E, % ʉV 

0,2 6 5 72,70 0,29 0,54 0,22 0,56 0,77 0,74 

1,0 6 5 73,21 0,36 0,60 0,25 0,63 0,86 0,82 

2,0 6 5 76,64 0,12 0,34 0,14 0,36 0,47 0,44 
ʇʨʠʤʝʯʘʥʠʝ:CV ï ʢʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ. 
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ʊʘʙʣʠʮʘ 48 ï ʆʧʨʝʜʝʣʝʥʠʝ ʩʪʝʧʝʥʠ ʠʟʚʣʝʯʝʥʠʷ ʦʬʣʦʢʩʘʮʠʥʘ ʜʠʭʣʦʨʤʝʪʘʥʦʤ 

ʠʟ ʤʦʜʝʣʴʥʦʛʦ ʦʙʨʘʟʮʘ ʤʦʯʠ ʤʝʪʦʜʦʤ ɺʕɾʍ 

ɼʦʙʘʚʣʝʥʦ 

ʠʩʩʣʝʜʫʝʤʦʛʦ 

ʚʝʱʝʩʪʚʘ, ʛ 

n f ,s % S
2 

S SX← DX← E, % ʉV 

0,2 6 5 79,98 0,51 0,72 0,29 0,75 0,94 0,90 

1,0 6 5 75,94 0,23 0,48 0,20 0,50 0,66 0,63 

2,0 6 5 74,69 0,15 0,39 0,16 0,41 0,55 0,53 

 

ɺ ʭʦʜʝ ʧʨʦʚʝʜʸʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʦʧʨʝʜʝʣʝʥʦ, ʯʪʦ ʠʟ ʤʦʜʝʣʴʥʦʛʦ 

ʦʙʨʘʟʮʘ ʤʦʯʠ ʧʨʠ ʵʢʩʪʨʘʢʮʠʠ ʭʣʦʨʦʬʦʨʤʦʤ ʠʟʦʣʠʨʫʝʪʩʷ ʦʪ 71,91% ʜʦ 77,18% 

ʦʬʣʦʢʩʘʮʠʥʘ ʠ ʦʪ 74% ʜʦ 80,87% ʧʨʠ ʠʟʚʣʝʯʝʥʠʠ ʜʠʭʣʦʨʤʝʪʘʥʦʤ.  

ɺʘʣʠʜʘʮʠʦʥʥʘʷ ʦʮʝʥʢʘ ʤʝʪʦʜʠʢʠ, ʧʨʦʚʝʜʸʥʥʘʷ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ 

ʧʨʝʮʠʟʠʦʥʥʦʩʪʠ ʠ ʧʨʘʚʠʣʴʥʦʩʪʠ [23], ʧʦʜʪʚʝʨʜʠʣʘ ʧʨʠʛʦʜʥʦʩʪʴ ʨʘʟʨʘʙʦʪʘʥʥʦʡ 

ʤʝʪʦʜʠʢʠ ʜʣʷ ʘʥʘʣʠʟʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʦʥʘ ʤʦʞʝʪ ʙʳʪʴ ʨʝʢʦʤʝʥʜʦʚʘʥʘ ʜʣʷ ʭʠʤʠʢʦ-

ʪʦʢʩʠʢʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʩʫʜʝʙʥʦ-ʭʠʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʦʬʣʦʢʩʘʮʠʥʘ. 

ʉʦʛʣʘʩʥʦ ʧʨʝʜʩʪʘʚʣʝʥʥʳʤ ʥʘ ʨʠʩʫʥʢʝ 30 ʜʘʥʥʳʤ, ʥʘʠʙʦʣʴʰʝʡ ʠʟʚʣʝʢʘʶʱʝʡ 

ʩʧʦʩʦʙʥʦʩʪʴʶ ʦʙʣʘʜʘʶʪ ʵʪʠʣʘʮʝʪʘʪ ʠ ʜʠʭʣʦʨʤʝʪʘʥ. ʕʪʠʣʘʮʝʪʘʪ ʠʟʚʣʝʢʘʝʪ ʚ 

ʤʘʢʩʠʤʘʣʴʥʦʤ ʢʦʣʠʯʝʩʪʚʝ ʣʠʥʝʟʦʣʠʜ ʧʨʠ ʨʅ 5, ʜʠʭʣʦʨʤʝʪʘʥ ʧʨʠ ʨʅ 4 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʉʪʝʧʝʥʴ ʵʢʩʪʨʘʢʮʠʠ ʣʠʥʝʟʦʣʠʜʘ ʠʟ ʨʘʩʪʚʦʨʦʚ ʩʦʩʪʘʚʣʷʝʪ 

80,66°0,33% ʵʪʠʣʘʮʝʪʘʪʦʤ ʧʨʠ ʨʅ 5 ʠ 87,1°0,24% ʜʠʭʣʦʨʤʝʪʘʥʦʤ ʧʨʠ ʨʅ 4. 

 

ʈʠʩʫʥʦʢ 30 ï ɻʨʘʬʠʢ ʟʘʚʠʩʠʤʦʩʪʠ ʩʪʝʧʝʥʠ ʠʟʚʣʝʯʝʥʠʷ ʣʠʥʝʟʦʣʠʜʘ ʠʟ 

ʨʘʩʪʚʦʨʦʚ ʦʪ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʨʘʩʪʚʦʨʠʪʝʣʷ ʠ ʨʅ ʩʨʝʜʳ 
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ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʚʣʠʷʥʠʷ ʵʣʝʢʪʨʦʣʠʪʘ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʜʦʙʘʚʣʝʥʠʝ 

ʘʤʤʦʥʠʷ ʩʫʣʴʬʘʪʘ ʥʘʩʳʱʝʥʥʦʛʦ ʨʘʩʪʚʦʨʘ ʧʨʠʚʦʜʠʪ ʢ ʧʦʚʳʰʝʥʠʶ ʢʦʣʠʯʝʩʪʚʘ 

ʠʟʚʣʝʢʘʝʤʦʛʦ ʚʝʱʝʩʪʚʘ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʵʪʠʣʘʮʝʪʘʪʘ ʜʦ 84,55°0,39%, 

ʜʠʭʣʦʨʤʝʪʘʥʘ ï ʜʦ 90,32°0,20%. ʅʘʪʨʠʷ ʩʫʣʴʬʘʪʘ ʨʘʩʪʚʦʨ 5% ʧʨʦʷʚʠʣ 

ʚʩʘʣʠʚʘʶʱʝʝ ʜʝʡʩʪʚʠʝ ʢʘʢ ʚ ʩʣʫʯʘʝ ʵʢʩʪʨʘʢʮʠʠ ʵʪʠʣʘʮʝʪʘʪʦʤ, ʪʘʢ ʠ ʚ ʩʣʫʯʘʝ 

ʵʢʩʪʨʘʢʮʠʠ ʜʠʭʣʦʨʤʝʪʘʥʦʤ (ʨʠʩ. 31). 

 

ʈʠʩʫʥʦʢ 31 ï ɻʨʘʬʠʢ ʟʘʚʠʩʠʤʦʩʪʠ ʩʪʝʧʝʥʠ ʠʟʚʣʝʯʝʥʠʷ ʣʠʥʝʟʦʣʠʜʘ ʠʟ 

ʨʘʩʪʚʦʨʦʚ ʦʪ ʜʦʙʘʚʣʷʝʤʦʛʦ ʵʣʝʢʪʨʦʣʠʪʘ 

ʀʟʤʝʥʝʥʠʝ ʚʨʝʤʝʥʠ ʠ ʢʨʘʪʥʦʩʪʠ ʵʢʩʪʨʘʛʠʨʦʚʘʥʠʷ ʧʦ-ʨʘʟʥʦʤʫ ʦʪʨʘʞʘʝʪʩʷ ʥʘ 

ʩʪʝʧʝʥʴ ʵʢʩʪʨʘʢʮʠʠ ʣʠʥʝʟʦʣʠʜʘ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦ ʠʩʩʣʝʜʦʚʘʥʠʶ ʚʣʠʷʥʠʷ 

ʜʘʥʥʳʭ ʬʘʢʪʦʨʦʚ ʥʘ ʩʪʝʧʝʥʴ ʵʢʩʪʨʘʢʮʠʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʘʭ 49, 50. 

ʀʟ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʜʘʥʥʳʭ ʩʣʝʜʫʝʪ, ʯʪʦ ʥʘʠʙʦʣʴʰʠʡ ʚʳʭʦʜ ʣʠʥʝʟʦʣʠʜʘ (%) 

ʜʦʩʪʠʛʘʝʪʩʷ ʧʨʠ ʜʚʫʢʨʘʪʥʦʤ ʵʢʩʪʨʘʛʠʨʦʚʘʥʠʠ ʵʪʠʣʘʮʝʪʘʪʦʤ ʚ ʪʝʯʝʥʠʝ 7 ʤʠʥ ʠ 

ʜʠʭʣʦʨʤʝʪʘʥʦʤ ʚ ʪʝʯʝʥʠʝ 5 ʤʠʥ.  

ʊʘʙʣʠʮʘ 49 ï ʈʝʟʫʣʴʪʘʪʳ ʦʧʨʝʜʝʣʝʥʠʷ ʩʪʝʧʝʥʠ ʠʟʚʣʝʯʝʥʠʷ ʣʠʥʝʟʦʣʠʜʘ ʠʟ 

ʨʘʩʪʚʦʨʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʨʝʤʝʥʠ ʵʢʩʪʨʘʢʮʠʠ ʵʪʠʣʘʮʝʪʘʪʦʤ ʠ ʜʠʭʣʦʨʤʝʪʘʥʦʤ 

ɺʨʝʤʷ, ʤʠʥ 
ʉʪʝʧʝʥʴ ʠʟʚʣʝʯʝʥʠʷ 

ʵʪʠʣʘʮʝʪʘʪʦʤ, % 

ʉʪʝʧʝʥʴ ʠʟʚʣʝʯʝʥʠʷ 

ʜʠʭʣʦʨʤʝʪʘʥʦʤ, % 

3 84,55°0,41 90,32°0,35 

5 85,23°0,23 92,47°0,15 

7 87,34°0,50 90,66°0,27 
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ʕʣʝʢʪʨʦʣʠʪ 

ʕʪʠʣʘʮʝʪʘʪ ɼʠʭʣʦʨʤʝʪʘʥ 
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ʊʘʙʣʠʮʘ 50 ï ʈʝʟʫʣʴʪʘʪʳ ʦʧʨʝʜʝʣʝʥʠʷ ʩʪʝʧʝʥʠ ʠʟʚʣʝʯʝʥʠʷ ʣʠʥʝʟʦʣʠʜʘ ʠʟ 

ʨʘʩʪʚʦʨʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʨʘʪʥʦʩʪʠ ʵʢʩʪʨʘʢʮʠʠ ʵʪʠʣʘʮʝʪʘʪʦʤ ʚ ʪʝʯʝʥʠʝ ʩʝʤʠ 

ʤʠʥ ʠ ʜʠʭʣʦʨʤʝʪʘʥʦʤ ʚ ʪʝʯʝʥʠʝ ʧʷʪʠ ʤʠʥ 

ʂʨʘʪʥʦʩʪʴ 
ʉʪʝʧʝʥʴ ʠʟʚʣʝʯʝʥʠʷ 

ʵʪʠʣʘʮʝʪʘʪʦʤ, % 

ʉʪʝʧʝʥʴ ʠʟʚʣʝʯʝʥʠʷ 

ʜʠʭʣʦʨʤʝʪʘʥʦʤ, % 

ʆʜʥʦʢʨʘʪʥʘʷ 87,34°0,45 92,47°0,64 

ɼʚʫʢʨʘʪʥʘʷ 92,87°0,21 96,10°0,28 

ʊʨʝʭʢʨʘʪʥʘʷ 88,40°0,52 93,50°0,17 

 

ʇʦʜʦʙʨʘʥʥʳʝ ʫʩʣʦʚʠʷ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʤʝʪʦʜʠʢʠ 

ʠʟʦʣʠʨʦʚʘʥʠʷ ʣʠʥʝʟʦʣʠʜʘ ʠʟ ʤʦʜʝʣʴʥʦʛʦ ʦʙʨʘʟʮʘ ʤʦʯʠ. 

ʄʝʪʦʜʠʢʘ ʠʟʦʣʠʨʦʚʘʥʠʷ ʣʠʥʝʟʦʣʠʜʘ ʠʟ ʤʦʜʝʣʴʥʦʛʦ ʦʙʨʘʟʮʘ ʤʦʯʠ: 25 ʤʣ 

ʤʦʯʠ, ʩʦʜʝʨʞʘʱʝʡ ʨʘʩʪʚʦʨ ʪʘʙʣʝʪʦʢ ʣʠʥʝʟʦʣʠʜʘ ʚ ʩʧʠʨʪʝ 95%, ʥʘʩʪʘʠʚʘʝʪʩʷ ʧʨʠ 

ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʚ ʢʦʣʙʝ ʚʤʝʩʪʠʤʦʩʪʴʶ 100 ʤʣ ʚ ʪʝʯʝʥʠʝ 24 ʯʘʩʦʚ ʠ 

ʧʝʨʠʦʜʠʯʝʩʢʦʤ ʚʟʙʘʣʪʳʚʘʥʠʠ ʥʘ ʧʨʠʙʦʨʝ ʐʝʡʢʝʨ S-3.08L. 1 ʤʣ (ʜʣʷ 0,2 ʛ 

ʣʠʥʝʟʦʣʠʜʘ) ʠʣʠ 0,5 ʤʣ (ʜʣʷ 1,0 ʛ ʠ 2,0 ʛ ʣʠʥʝʟʦʣʠʜʘ) ʤʦʜʝʣʴʥʦʛʦ ʦʙʨʘʟʮʘ ʤʦʯʠ 

ʧʦʤʝʱʘʝʪʩʷ ʚ ʧʨʦʙʠʨʢʫ, ʨʅ ʩʨʝʜʳ ʜʦʚʦʜʠʪʩʷ ʜʦ ʨʅ 5 ʠʣʠ ʨʅ 4 

ʭʣʦʨʠʩʪʦʚʦʜʦʨʦʜʥʦʡ ʢʠʩʣʦʪʳ ʨʘʩʪʚʦʨʦʤ 0,1 ʄ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʜʦʙʘʚʣʷʝʪʩʷ 

ʘʤʤʦʥʠʷ ʩʫʣʴʬʘʪʘ ʥʘʩʳʱʝʥʥʦʛʦ ʨʘʩʪʚʦʨ 1 ʤʣ ʠ ʵʪʠʣʘʮʝʪʘʪ/ʜʠʭʣʦʨʤʝʪʘʥ 3 ʤʣ. 

ʉʦʜʝʨʞʠʤʦʝ ʧʨʦʙʠʨʢʠ ʧʦʤʝʱʘʝʪʩʷ ʚ ʜʝʣʠʪʝʣʴʥʫʶ ʚʦʨʦʥʢʫ ʠ ʚʟʙʘʣʪʳʚʘʝʪʩʷ ʚ 

ʪʝʯʝʥʠʝ 7 ʤʠʥ/5 ʤʠʥ. ʉʣʦʡ ʵʢʩʪʨʘʛʝʥʪʘ ʦʪʜʝʣʷʝʪʩʷ ʧʦʩʣʝ ʨʘʟʜʝʣʝʥʠʷ ʬʘʟ. 

ʕʢʩʪʨʘʢʮʠʷ ʧʨʦʚʦʜʠʪʩʷ ʧʦʚʪʦʨʥʦ 3 ʤʣ ʵʪʠʣʘʮʝʪʘʪʦʤ/ʜʠʭʣʦʨʤʝʪʘʥʦʤ, ʠʟʚʣʝʯʝʥʠʷ 

ʦʙʲʝʜʠʥʷʶʪʩʷ. ʈʘʩʪʚʦʨʠʪʝʣʠ ʫʜʘʣʷʶʪʩʷ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ. ʇʦʣʫʯʝʥʥʳʡ 

ʧʦʩʣʝ ʠʩʧʘʨʝʥʠʷ ʵʢʩʪʨʘʛʝʥʪʘ ʩʫʭʦʡ ʦʩʪʘʪʦʢ ʨʘʩʪʚʦʨʷʝʪʩʷ ʚ 10 ʤʣ ʩʧʠʨʪʘ 95% ʠ 

ʜʦʚʦʜʠʪʩʷ ʜʦ ʤʝʪʢʠ ʚ ʤʝʨʥʦʡ ʢʦʣʙʝ ʚʤʝʩʪʠʤʦʩʪʴʶ 25 ʤʣ ʵʪʠʤ ʞʝ ʨʘʩʪʚʦʨʠʪʝʣʝʤ. 

ɸʣʠʢʚʦʪʥʘʷ ʯʘʩʪʴ ʧʦʣʫʯʝʥʥʦʛʦ ʨʘʩʪʚʦʨʘ 2 ʤʣ (ʜʣʷ 0,2 ʛ ʣʠʥʝʟʦʣʠʜʘ) ʠʣʠ 1 ʤʣ (ʜʣʷ 

1,0 ʛ ʠ 2,0 ʛ ʣʠʥʝʟʦʣʠʜʘ) ʧʝʨʝʥʦʩʠʪʩʷ ʚ ʤʝʨʥʫʶ ʢʦʣʙʫ ʚʤʝʩʪʠʤʦʩʪʴʶ 100 ʤʣ ʠ 

ʜʦʚʦʜʠʪʩʷ ʜʦ ʦʙʲʸʤʘ 100 ʤʣ ʩʧʠʨʪʦʤ 95%. ʉʪʝʧʝʥʴ ʵʢʩʪʨʘʢʮʠʠ ʣʠʥʝʟʦʣʠʜʘ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʤʝʪʦʜʦʤ ɺʕɾʍ ʥʘ ʦʪʝʯʝʩʪʚʝʥʥʦʤ ʭʨʦʤʘʪʦʛʨʘʬʝ çʄʠʣʠʭʨʦʤ ɸ-02è 

ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʝʜʣʦʞʝʥʥʳʭ ʦʧʪʠʤʘʣʴʥʳʭ ʫʩʣʦʚʠʡ ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʘʥʘʣʠʟʠʨʫʝʤʳʭ ʩʤʝʩʝʡ: ʥʝʧʦʜʚʠʞʥʘʷ ʬʘʟʘ: ProntoSIL-120-5-C18 
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AQ, ʧʦʜʚʠʞʥʘʷ ʬʘʟʘ: ʣɻʶʝʥʪ A: ʣʠʪʠʷ ʧʝʨʭʣʦʨʘʪʘ ʨʘʩʪʚʦʨ 0,2 M ï ʭʣʦʨʥʦʡ 

ʢʠʩʣʦʪʳ ʨʘʩʪʚʦʨ 0,005 M (ʨʅ 2,8), ʵʣʶʝʥʪ ɹ: ʘʮʝʪʦʥʠʪʨʠʣ. ʈʝʞʠʤ ʵʣʶʠʨʦʚʘʥʠʷ: 

ʣʠʥʝʡʥʳʡ ʛʨʘʜʠʝʥʪ ï 3700 ʤʢʣ 5% - 70% ɹ. ʉʢʦʨʦʩʪʴ ʧʦʪʦʢʘ ʧʦʜʚʠʞʥʦʡ ʬʘʟʳ ï 

100 ʤʢʣ/ʤʠʥ. ʊʝʤʧʝʨʘʪʫʨʘ ʪʝʨʤʦʩʪʘʪʘ ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʦʡ ʢʦʣʦʥʢʠ ï 40̄ ʉ.  

ʄʝʪʦʜʠʢʘ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʨʘʩʪʚʦʨʘ ʈʉʆ ʣʠʥʝʟʦʣʠʜʘ: ʪʦʯʥʘʷ ʤʘʩʩʘ 

ʩʫʙʩʪʘʥʮʠʠ ʣʠʥʝʟʦʣʠʜʘ (ʦʢʦʣʦ 0,0500 ʛ) ʧʦʤʝʱʘʝʪʩʷ ʚ ʤʝʨʥʫʶ ʢʦʣʙʫ 

ʚʤʝʩʪʠʤʦʩʪʴʶ 100 ʤʣ, ʨʘʩʪʚʦʨʷʝʪʩʷ ʚ 80 ʤʣ ʤʝʪʘʥʦʣʘ, ʦʙʲʝʤ ʨʘʩʪʚʦʨʘ ʜʦʚʦʜʠʪʩʷ 

ʜʦ ʤʝʪʢʠ, ʧʝʨʝʤʝʰʠʚʘʝʪʩʷ. ʇʦʣʫʯʝʥʥʳʡ ʨʘʩʪʚʦʨ ʚʚʦʜʠʪʩʷ ʚ ʢʦʣʦʥʢʫ ʚ ʦʙʲʝʤʝ 2 

ʤʢʣ. 

ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʦʧʨʝʜʝʣʝʥʠʷ ʩʪʝʧʝʥʠ ʠʟʦʣʠʨʦʚʘʥʠʷ ʣʠʥʝʟʦʣʠʜʘ ʠʟ 

ʤʦʜʝʣʴʥʦʛʦ ʦʙʨʘʟʮʘ ʤʦʯʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʘʭ 51 ʠ 52. 

ʊʘʙʣʠʮʘ 51 ï ʆʧʨʝʜʝʣʝʥʠʝ ʩʪʝʧʝʥʠ ʠʟʚʣʝʯʝʥʠʷ ʣʠʥʝʟʦʣʠʜʘ ʵʪʠʣʘʮʝʪʘʪʦʤ ʠʟ 

ʤʦʜʝʣʴʥʦʛʦ ʦʙʨʘʟʮʘ ʤʦʯʠ ʤʝʪʦʜʦʤ ɺʕɾʍ 

ɼʦʙʘʚʣʝʥʦ 

ʠʩʩʣʝʜʫʝʤʦʛʦ 

ʚʝʱʝʩʪʚʘ, ʛ 

n f ,s %  S
2 

S    SX← DX← E, % ʉV 

0,2 6 5 81,78 0,34 0,59 0,24 0,61 0,75 0,72 

1,0 6 5 72,19 0,26 0,51 0,21 0,53 0,74 0,70 

2,0 6 5 84,13 0,44 0,66 0,27 0,69 0,82 0,78 

 

ʊʘʙʣʠʮʘ 52 ï ʆʧʨʝʜʝʣʝʥʠʝ ʩʪʝʧʝʥʠ ʠʟʚʣʝʯʝʥʠʷ ʣʠʥʝʟʦʣʠʜʘ ʜʠʭʣʦʨʤʝʪʘʥʦʤ 

ʠʟ ʤʦʜʝʣʴʥʦʛʦ ʦʙʨʘʟʮʘ ʤʦʯʠ ʤʝʪʦʜʦʤ ɺʕɾʍ 

ɼʦʙʘʚʣʝʥʦ 

ʠʩʩʣʝʜʫʝʤʦʛʦ 

ʚʝʱʝʩʪʚʘ, ʛ 

n f ,s %  S
2 

S SX← DX← E, % ʉV 

0,2 6 5 88,90 0,66 0,81 0,33 0,85 0,96 0,91 

1,0 6 5 79,33 0,27 0,52 0,21 0,54 0,69 0,65 

2,0 6 5 81,78 0,39 0,62 0,25 0,65 0,80 0,76 

ʂʘʢ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ, ʠʟ ʤʦʜʝʣʴʥʦʛʦ ʦʙʨʘʟʮʘ ʤʦʯʠ ʧʨʠ 

ʵʢʩʪʨʘʢʮʠʠ ʵʪʠʣʘʮʝʪʘʪʦʤ ʠʟʦʣʠʨʫʝʪʩʷ ʦʪ 71,53% ʜʦ 84,86% ʣʠʥʝʟʦʣʠʜʘ ʠ ʦʪ 78,56% 

ʜʦ 89,98% ʧʨʠ ʠʟʚʣʝʯʝʥʠʠ ʜʠʭʣʦʨʤʝʪʘʥʦʤ. 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʚʘʣʠʜʘʮʠʦʥʥʦʡ ʦʮʝʥʢʠ ʤʝʪʦʜʠʢʠ [23] ʧʦʜʪʚʝʨʞʜʘʶʪ 

ʝʸ ʧʨʠʛʦʜʥʦʩʪʴ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʤʝʪʦʜʠʢʘ ʤʦʞʝʪ ʙʳʪʴ 
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ʨʝʢʦʤʝʥʜʦʚʘʥʘ ʜʣʷ ʭʠʤʠʢʦ-ʪʦʢʩʠʢʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʩʫʜʝʙʥʦ-ʭʠʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ 

ʣʠʥʝʟʦʣʠʜʘ. 

ʀʩʩʣʝʜʫʷ ʚʣʠʷʥʠʝ ʧʨʠʨʦʜʳ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʨʘʩʪʚʦʨʠʪʝʣʷ ʠ ʨʅ ʩʨʝʜʳ ʥʘ 

ʠʟʚʣʝʯʝʥʠʝ ʵʬʘʚʠʨʝʥʟʘ, ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʵʬʠʨ ʜʠʵʪʠʣʦʚʳʡ ʠ ʜʠʭʣʦʨʤʝʪʘʥ 

ʷʚʣʷʶʪʩʷ ʦʧʪʠʤʘʣʴʥʳʤʠ ʦʨʛʘʥʠʯʝʩʢʠʤʠ ʨʘʩʪʚʦʨʠʪʝʣʷʤʠ ʠ ʵʢʩʪʨʘʛʠʨʫʶʪ 

ʵʬʘʚʠʨʝʥʟ ʚ ʤʘʢʩʠʤʘʣʴʥʦʤ ʢʦʣʠʯʝʩʪʚʝ ʧʨʠ ʨʅ 3 ʠ 2 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʉʪʝʧʝʥʴ 

ʠʟʚʣʝʯʝʥʠʷ ʵʬʘʚʠʨʝʥʟʘ ʠʟ ʨʘʩʪʚʦʨʦʚ ʩʦʩʪʘʚʣʷʝʪ 81,30°0,53% ʵʬʠʨʦʤ ʜʠʵʪʠʣʦʚʳʤ 

ʧʨʠ ʨʅ 3 ʠ 80,80°0,43% ʜʠʭʣʦʨʤʝʪʘʥʦʤ ʧʨʠ ʨʅ 2 (ʨʠʩ. 32). 

 

ʈʠʩʫʥʦʢ 32 ï ɻʨʘʬʠʢ ʟʘʚʠʩʠʤʦʩʪʠ ʩʪʝʧʝʥʠ ʠʟʚʣʝʯʝʥʠʷ ʵʬʘʚʠʨʝʥʟʘ ʠʟ 

ʨʘʩʪʚʦʨʦʚ ʦʪ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʨʘʩʪʚʦʨʠʪʝʣʷ ʠ ʨʅ ʩʨʝʜʳ 

 

ʇʨʠʙʘʚʣʝʥʠʝ ʢ ʠʩʧʳʪʫʝʤʦʤʫ ʨʘʩʪʚʦʨʫ ʵʣʝʢʪʨʦʣʠʪʦʚ ʧʨʠʚʦʜʠʣʦ ʢʘʢ ʢ 

ʫʚʝʣʠʯʝʥʠʶ ʠʟʚʣʝʢʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʨʘʩʪʚʦʨʠʪʝʣʝʡ, ʪʘʢ ʠ ʢ 

ʫʤʝʥʴʰʝʥʠʶ. ʊʘʢ, ʜʦʙʘʚʣʝʥʠʝ ʥʘʪʨʠʷ ʭʣʦʨʠʜʘ ʨʘʩʪʚʦʨʘ 20% ʧʨʠʚʦʜʠʪ ʢ 

ʧʦʚʳʰʝʥʠʶ ʢʦʣʠʯʝʩʪʚʘ ʵʬʘʚʠʨʝʥʟʘ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʵʬʠʨʘ ʜʠʵʪʠʣʦʚʦʛʦ ʜʦ 

85,27°0,32%. ʅʘʪʨʠʷ ʭʣʦʨʠʜʘ ʥʘʩʳʱʝʥʥʳʡ ʨʘʩʪʚʦʨ ʫʣʫʯʰʘʝʪ ʵʢʩʪʨʘʛʠʨʫʝʤʦʩʪʴ 

ʠʟʚʣʝʢʘʝʤʦʛʦ ʚʝʱʝʩʪʚʘ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʚ ʢʘʯʝʩʪʚʝ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʨʘʩʪʚʦʨʠʪʝʣʷ 

ʜʠʭʣʦʨʤʝʪʘʥʘ ʜʦ 85,16°0,26%. ɸʤʤʦʥʠʷ ʩʫʣʴʬʘʪʘ ʥʘʩʳʱʝʥʥʳʡ ʨʘʩʪʚʦʨ ʧʨʦʷʚʠʣ 

ʚʩʘʣʠʚʘʶʱʝʝ ʜʝʡʩʪʚʠʝ ʚ ʩʣʫʯʘʝ ʵʢʩʪʨʘʢʮʠʠ ʵʬʠʨʦʤ ʜʠʵʪʠʣʦʚʳʤ, ʘ ʧʨʠ 

ʵʢʩʪʨʘʢʮʠʠ ʜʠʭʣʦʨʤʝʪʘʥʦʤ ʚʩʘʣʠʚʘʪʝʣʝʤ ʷʚʣʷʝʪʩʷ ʘʤʤʦʥʠʷ ʩʫʣʴʬʘʪʘ ʨʘʩʪʚʦʨ 
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20%. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʜʘʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʣʠʷʥʠʷ ʵʣʝʢʪʨʦʣʠʪʘ ʥʘ ʩʪʝʧʝʥʴ 

ʵʢʩʪʨʘʢʮʠʠ ʵʬʘʚʠʨʝʥʟʘ ʠʟʦʙʨʘʞʝʥʳ ʚ ʚʠʜʝ ʜʠʘʛʨʘʤʤʳ (ʨʠʩ. 33). 

 

ʈʠʩʫʥʦʢ 33 ï ɻʨʘʬʠʢ ʟʘʚʠʩʠʤʦʩʪʠ ʩʪʝʧʝʥʠ ʠʟʚʣʝʯʝʥʠʷ ʵʬʘʚʠʨʝʥʟʘ ʠʟ ʨʘʩʪʚʦʨʦʚ 

ʦʪ ʜʦʙʘʚʣʷʝʤʦʛʦ ʵʣʝʢʪʨʦʣʠʪʘ 

ɺʣʠʷʥʠʝ ʠʟʤʝʥʝʥʠʷ ʚʨʝʤʝʥʠ ʠ ʢʨʘʪʥʦʩʪʠ ʵʢʩʪʨʘʢʮʠʠ ʥʘ ʧʨʦʮʝʩʩ ʠʟʚʣʝʯʝʥʠʷ 

ʵʬʘʚʠʨʝʥʟʘ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʪʘʙʣʠʮʘʭ 53 ʠ 54.  

ʊʘʙʣʠʮʘ 53 ï ʈʝʟʫʣʴʪʘʪʳ ʦʧʨʝʜʝʣʝʥʠʷ ʩʪʝʧʝʥʠ ʠʟʚʣʝʯʝʥʠʷ ʵʬʘʚʠʨʝʥʟʘ ʠʟ 

ʨʘʩʪʚʦʨʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʨʝʤʝʥʠ ʵʢʩʪʨʘʢʮʠʠ ʵʬʠʨʦʤ ʜʠʵʪʠʣʦʚʳʤ ʠ 

ʜʠʭʣʦʨʤʝʪʘʥʦʤ  

ɺʨʝʤʷ, ʤʠʥ   
ʉʪʝʧʝʥʴ ʠʟʚʣʝʯʝʥʠʷ ʵʬʠʨʦʤ 

ʜʠʵʪʠʣʦʚʳʤ, %  
ʉʪʝʧʝʥʴ ʠʟʚʣʝʯʝʥʠʷ ʜʠʭʣʦʨʤʝʪʘʥʦʤ, % 

3 85,27°0,32 85,16°0,26 

5 84,83°0,13 86,86°0,12 

7 85,90°0,71 88,21°0,14 

ʊʘʙʣʠʮʘ 54 ï ʈʝʟʫʣʴʪʘʪʳ ʦʧʨʝʜʝʣʝʥʠʷ ʩʪʝʧʝʥʠ ʠʟʚʣʝʯʝʥʠʷ ʵʬʘʚʠʨʝʥʟʘ ʠʟ 

ʨʘʩʪʚʦʨʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʨʘʪʥʦʩʪʠ ʵʢʩʪʨʘʢʮʠʠ ʵʬʠʨʦʤ ʜʠʵʪʠʣʦʚʳʤ ʚ ʪʝʯʝʥʠʝ 

ʪʨʝʭ ʤʠʥ ʠ ʜʠʭʣʦʨʤʝʪʘʥʦʤ ʚ ʪʝʯʝʥʠʝ ʩʝʤʠ ʤʠʥ 

ʂʨʘʪʥʦʩʪʴ 
ʉʪʝʧʝʥʴ ʠʟʚʣʝʯʝʥʠʷ ʵʬʠʨʦʤ 

ʜʠʵʪʠʣʦʚʳʤ, %  

ʉʪʝʧʝʥʴ ʠʟʚʣʝʯʝʥʠʷ 

ʜʠʭʣʦʨʤʝʪʘʥʦʤ, %  

ʆʜʥʦʢʨʘʪʥʘʷ  85,27°0,32 88,21°0,14 

ɼʚʫʢʨʘʪʥʘʷ  88,00°0,11 87,94°0,23 

ʊʨʝʭʢʨʘʪʥʘʷ  89,17°0,18 91,58°0,10 
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ʉʦʛʣʘʩʥʦ ʧʦʣʫʯʝʥʥʳʤ ʨʝʟʫʣʴʪʘʪʘʤ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʤʘʢʩʠʤʘʣʴʥʘʷ 

ʵʢʩʪʨʘʢʮʠʷ ʜʦʩʪʠʛʘʝʪʩʷ ʧʨʠ ʪʨʝʭʢʨʘʪʥʦʤ ʵʢʩʪʨʘʛʠʨʦʚʘʥʠʠ ʵʬʠʨʦʤ ʜʠʵʪʠʣʦʚʳʤ ʚ 

ʪʝʯʝʥʠʝ 3 ʤʠʥ ʠ ʜʠʭʣʦʨʤʝʪʘʥʦʤ ʚ ʪʝʯʝʥʠʝ 7 ʤʠʥ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʧʦʣʴʟʫʷ ʧʨʝʜʣʦʞʝʥʥʳʝ ʦʧʪʠʤʘʣʴʥʳʝ ʫʩʣʦʚʠʷ 

ʵʢʩʪʨʘʛʠʨʦʚʘʥʠʷ, ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʤʝʪʦʜʠʢʘ ʠʟʦʣʠʨʦʚʘʥʠʷ ʵʬʘʚʠʨʝʥʟʘ ʠʟ 

ʤʦʜʝʣʴʥʦʛʦ ʦʙʨʘʟʮʘ ʤʦʯʠ. 

ʄʝʪʦʜʠʢʘ ʠʟʦʣʠʨʦʚʘʥʠʷ ʵʬʘʚʠʨʝʥʟʘ ʠʟ ʤʦʜʝʣʴʥʦʛʦ ʦʙʨʘʟʮʘ ʤʦʯʠ: 25 ʤʣ 

ʤʦʯʠ, ʩʦʜʝʨʞʘʱʝʡ ʨʘʩʪʚʦʨ ʪʘʙʣʝʪʦʢ ʵʬʘʚʠʨʝʥʟʘ ʚ ʩʧʠʨʪʝ 95%, ʥʘʩʪʘʠʚʘʝʪʩʷ ʧʨʠ 

ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʚ ʢʦʣʙʝ ʚʤʝʩʪʠʤʦʩʪʴʶ 100 ʤʣ ʚ ʪʝʯʝʥʠʝ 24 ʯʘʩʦʚ ʠ 

ʧʝʨʠʦʜʠʯʝʩʢʦʤ ʚʟʙʘʣʪʳʚʘʥʠʠ ʥʘ ʧʨʠʙʦʨʝ ʐʝʡʢʝʨ S-3.08L. 1 ʤʣ (ʜʣʷ 0,2 ʛ 

ʵʬʘʚʠʨʝʥʟʘ) ʠʣʠ 0,5 ʤʣ (ʜʣʷ 1,0 ʛ ʠ 2,0 ʛ ʵʬʘʚʠʨʝʥʟʘ) ʤʦʜʝʣʴʥʦʛʦ ʦʙʨʘʟʮʘ ʤʦʯʠ 

ʧʦʤʝʱʘʝʪʩʷ ʚ ʧʨʦʙʠʨʢʫ, ʨʅ ʩʨʝʜʳ ʜʦʚʦʜʠʪʩʷ ʜʦ ʨʅ 3 ʠʣʠ ʨʅ 2 

ʭʣʦʨʠʩʪʦʚʦʜʦʨʦʜʥʦʡ ʢʠʩʣʦʪʳ ʨʘʩʪʚʦʨʦʤ 0,1 ʄ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʥʘʪʨʠʷ ʭʣʦʨʠʜʘ 

ʨʘʩʪʚʦʨ 20%/ʥʘʪʨʠʷ ʭʣʦʨʠʜʘ ʥʘʩʳʱʝʥʥʦʛʦ ʨʘʩʪʚʦʨ 1 ʤʣ ʠ ʵʬʠʨ 

ʜʠʵʪʠʣʦʚʳʡ/ʜʠʭʣʦʨʤʝʪʘʥ 3 ʤʣ. ʉʦʜʝʨʞʠʤʦʝ ʧʨʦʙʠʨʢʠ ʧʦʤʝʱʘʝʪʩʷ ʚ ʜʝʣʠʪʝʣʴʥʫʶ 

ʚʦʨʦʥʢʫ ʠ ʚʟʙʘʣʪʳʚʘʝʪʩʷ ʚ ʪʝʯʝʥʠʝ 3 ʤʠʥ/7 ʤʠʥ. ʕʢʩʪʨʘʢʮʠʷ ʧʨʦʚʦʜʠʪʩʷ ʪʨʠʞʜʳ 

ʧʦ 3 ʤʣ ʵʬʠʨʦʤ ʜʠʵʪʠʣʦʚʳʤ/ʜʠʭʣʦʨʤʝʪʘʥʦʤ. ʉʣʦʡ ʵʢʩʪʨʘʛʝʥʪʘ ʦʪʜʝʣʷʝʪʩʷ ʧʦʩʣʝ 

ʨʘʟʜʝʣʝʥʠʷ ʬʘʟ, ʠʟʚʣʝʯʝʥʠʷ ʦʙʲʝʜʠʥʷʶʪʩʷ. ʈʘʩʪʚʦʨʠʪʝʣʠ ʫʜʘʣʷʶʪʩʷ ʧʨʠ 

ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ. ʇʦʣʫʯʝʥʥʳʡ ʧʦʩʣʝ ʠʩʧʘʨʝʥʠʷ ʵʢʩʪʨʘʛʝʥʪʘ ʩʫʭʦʡ ʦʩʪʘʪʦʢ 

ʨʘʩʪʚʦʨʷʝʪʩʷ ʚ 10 ʤʣ ʩʧʠʨʪʘ 95% ʠ ʜʦʚʦʜʠʪʩʷ ʜʦ ʤʝʪʢʠ ʚ ʤʝʨʥʦʡ ʢʦʣʙʝ 

ʚʤʝʩʪʠʤʦʩʪʴʶ 25 ʤʣ ʵʪʠʤ ʞʝ ʨʘʩʪʚʦʨʠʪʝʣʝʤ. ɸʣʠʢʚʦʪʥʘʷ ʯʘʩʪʴ ʧʦʣʫʯʝʥʥʦʛʦ 

ʨʘʩʪʚʦʨʘ 2 ʤʣ (ʜʣʷ 0,2 ʛ ʵʬʘʚʠʨʝʥʟʘ) ʠʣʠ 1 ʤʣ (ʜʣʷ 1,0 ʛ ʠ 2,0 ʛ ʵʬʘʚʠʨʝʥʟʘ) 

ʧʝʨʝʥʦʩʠʪʩʷ ʚ ʤʝʨʥʫʶ ʢʦʣʙʫ ʚʤʝʩʪʠʤʦʩʪʴʶ 100 ʤʣ ʠ ʜʦʚʦʜʠʪʩʷ ʜʦ ʦʙʲʸʤʘ 100 ʤʣ 

ʥʘʪʨʠʷ ʛʠʜʨʦʢʩʠʜʘ ʨʘʩʪʚʦʨʦʤ 0,1 ʄ. ʉʪʝʧʝʥʴ ʵʢʩʪʨʘʢʮʠʠ ʵʬʘʚʠʨʝʥʟʘ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʤʝʪʦʜʦʤ ɺʕɾʍ ʥʘ ʦʪʝʯʝʩʪʚʝʥʥʦʤ ʭʨʦʤʘʪʦʛʨʘʬʝ çʄʠʣʠʭʨʦʤ ɸ-02è 

ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʝʜʣʦʞʝʥʥʳʭ ʦʧʪʠʤʘʣʴʥʳʭ ʫʩʣʦʚʠʡ ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʘʥʘʣʠʟʠʨʫʝʤʳʭ ʩʤʝʩʝʡ: ʥʝʧʦʜʚʠʞʥʘʷ ʬʘʟʘ: ProntoSIL-120-5-C18 

AQ, ʧʦʜʚʠʞʥʘʷ ʬʘʟʘ: ʣɻʶʝʥʪ A: ʣʠʪʠʷ ʧʝʨʭʣʦʨʘʪʘ ʨʘʩʪʚʦʨ 0,2 M ï ʭʣʦʨʥʦʡ 

ʢʠʩʣʦʪʳ ʨʘʩʪʚʦʨ 0,005 M (ʨʅ 2,8), ʵʣʶʝʥʪ ɹ: ʘʮʝʪʦʥʠʪʨʠʣ. ʈʝʞʠʤ ʵʣʶʠʨʦʚʘʥʠʷ: 

ʣʠʥʝʡʥʳʡ ʛʨʘʜʠʝʥʪ ï 3700 ʤʢʣ 5% - 70% ɹ. ʉʢʦʨʦʩʪʴ ʧʦʪʦʢʘ ʧʦʜʚʠʞʥʦʡ ʬʘʟʳ ï 
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100 ʤʢʣ/ʤʠʥ. ʊʝʤʧʝʨʘʪʫʨʘ ʪʝʨʤʦʩʪʘʪʘ ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʦʡ ʢʦʣʦʥʢʠ ï 40̄ ʉ.  

ʄʝʪʦʜʠʢʘ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʨʘʩʪʚʦʨʘ ʈʉʆ ʵʬʘʚʠʨʝʥʟʘ: ʪʦʯʥʘʷ ʤʘʩʩʘ 

ʩʫʙʩʪʘʥʮʠʠ ʵʬʘʚʠʨʝʥʟʘ (ʦʢʦʣʦ 0,0500 ʛ) ʧʦʤʝʱʘʝʪʩʷ ʚ ʤʝʨʥʫʶ ʢʦʣʙʫ 

ʚʤʝʩʪʠʤʦʩʪʴʶ 100 ʤʣ, ʨʘʩʪʚʦʨʷʝʪʩʷ ʚ 80 ʤʣ ʤʝʪʘʥʦʣʘ, ʜʦʚʦʜʠʪʩʷ ʦʙʲʝʤ ʨʘʩʪʚʦʨʘ 

ʜʦ ʤʝʪʢʠ, ʧʝʨʝʤʝʰʠʚʘʝʪʩʷ. ʇʦʣʫʯʝʥʥʳʡ ʨʘʩʪʚʦʨ ʚʚʦʜʠʪʩʷ ʚ ʢʦʣʦʥʢʫ ʚ ʦʙʲʝʤʝ 2 

ʤʢʣ. 

ɺ ʪʘʙʣʠʮʘʭ 55 ʠ 56 ʠʟʦʙʨʘʞʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ 

ʵʬʘʚʠʨʝʥʟʘ ʧʦʩʣʝ ʠʟʚʣʝʯʝʥʠʷ ʠʟ ʤʦʜʝʣʴʥʦʛʦ ʦʙʨʘʟʮʘ ʤʦʯʠ.  

ʊʘʙʣʠʮʘ 55 ï ʆʧʨʝʜʝʣʝʥʠʝ ʩʪʝʧʝʥʠ ʠʟʚʣʝʯʝʥʠʷ ʵʬʘʚʠʨʝʥʟʘ ʵʬʠʨʦʤ 

ʜʠʵʪʠʣʦʚʳʤ ʠʟ ʤʦʜʝʣʴʥʦʛʦ ʦʙʨʘʟʮʘ ʤʦʯʠ ʤʝʪʦʜʦʤ ɺʕɾʍ  

ɼʦʙʘʚʣʝʥʦ 

ʠʩʩʣʝʜʫʝʤʦʛʦ 

ʚʝʱʝʩʪʚʘ, ʛ 
n f ,s % S

2 
S SX← DX← E, % ʉV 

0,2 6 5 76,35 0,14 0,37 0,15 0,39 0,51 0,49 

1,0 6 5 74,59 0,21 0,45 0,19 0,48 0,64 0,60 

2,0 6 5 84,46 0,25 0,50 0,20 0,52 0,62 0,59 

 

ʊʘʙʣʠʮʘ 56 ï ʆʧʨʝʜʝʣʝʥʠʝ ʩʪʝʧʝʥʠ ʠʟʚʣʝʯʝʥʠʷ ʵʬʘʚʠʨʝʥʟʘ ʜʠʭʣʦʨʤʝʪʘʥʦʤ 

ʠʟ ʤʦʜʝʣʴʥʦʛʦ ʦʙʨʘʟʮʘ ʤʦʯʠ ʤʝʪʦʜʦʤ ɺʕɾʍ 

ɼʦʙʘʚʣʝʥʦ 

ʠʩʩʣʝʜʫʝʤʦʛʦ 

ʚʝʱʝʩʪʚʘ, ʛ 

n f ,s % S
2 

S SX← DX← E, % ʉV 

0,2 6 5 81,67 0,39 0,62 0,25 0,65 0,80 0,76 

1,0 6 5 75,27 0,31 0,56 0,23 0,59 0,78 0,74 

2,0 6 5 84,29 0,24 0,49 0,20 0,51 0,60 0,58 

 

ʀʟ ʘʥʘʣʠʟʘ ʧʨʠʚʝʜʝʥʥʳʭ ʚ ʚʳʰʝʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʪʘʙʣʠʮʘʭ ʨʝʟʫʣʴʪʘʪʦʚ 

ʦʧʨʝʜʝʣʝʥʦ, ʯʪʦ ʠʟ ʤʦʜʝʣʴʥʦʛʦ ʦʙʨʘʟʮʘ ʤʦʯʠ ʧʨʠ ʵʢʩʪʨʘʢʮʠʠ ʵʬʠʨʦʤ ʜʠʵʪʠʣʦʚʳʤ 

ʠʟʦʣʠʨʫʝʪʩʷ ʦʪ 73,94% ʜʦ 85,21% ʵʬʘʚʠʨʝʥʟʘ ʠ ʦʪ 74,45% ʜʦ 84,94% ʧʨʠ 

ʠʟʚʣʝʯʝʥʠʠ ʜʠʭʣʦʨʤʝʪʘʥʦʤ.  

ʇʨʦʚʝʜʝʥʥʘʷ ʚʘʣʠʜʘʮʠʦʥʥʘʷ ʦʮʝʥʢʘ [23] ʧʦʢʘʟʘʣʘ ʧʨʠʛʦʜʥʦʩʪʴ ʤʝʪʦʜʠʢʠ 

ʜʣʷ ʘʥʘʣʠʟʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʤʝʪʦʜʠʢʘ ʤʦʞʝʪ ʙʳʪʴ ʨʝʢʦʤʝʥʜʦʚʘʥʘ 

ʜʣʷ ʭʠʤʠʢʦ-ʪʦʢʩʠʢʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʩʫʜʝʙʥʦ-ʭʠʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʵʬʘʚʠʨʝʥʟʘ. 
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ɺʳʚʦʜʳ ʧʦ ʛʣʘʚʝ 

1. ʀʩʩʣʝʜʦʚʘʥʦ ʚʣʠʷʥʠʝ ʧʨʠʨʦʜʳ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʨʘʩʪʚʦʨʠʪʝʣʷ ʠ ʨʅ ʩʨʝʜʳ ʥʘ 

ʵʢʩʪʨʘʢʮʠʶ ʦʬʣʦʢʩʘʮʠʥʘ, ʣʠʥʝʟʦʣʠʜʘ ʠ ʵʬʘʚʠʨʝʥʟʘ ʠʟ ʨʘʩʪʚʦʨʦʚ. ɼʣʷ ʘʥʘʣʠʟʘ 

ʧʨʠʤʝʥʷʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʦʨʛʘʥʠʯʝʩʢʠʝ ʨʘʩʪʚʦʨʠʪʝʣʠ: ʭʣʦʨʦʬʦʨʤ, ʜʠʭʣʦʨʤʝʪʘʥ, ʵʬʠʨ 

ʜʠʵʪʠʣʦʚʳʡ, ʵʪʠʣʘʮʝʪʘʪ, ʪʦʣʫʦʣ, ʙʝʥʟʦʣ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʜʠʭʣʦʨʤʝʪʘʥ ʷʚʣʷʝʪʩʷ 

ʦʧʪʠʤʘʣʴʥʳʤ ʦʨʛʘʥʠʯʝʩʢʠʤ ʨʘʩʪʚʦʨʠʪʝʣʝʤ ʜʣʷ ʵʢʩʪʨʘʢʮʠʠ ʚʩʝʭ ʠʩʩʣʝʜʫʝʤʳʭ 

ʚʝʱʝʩʪʚ, ʠʟʚʣʝʢʘʶʱʠʡ ʚ ʤʘʢʩʠʤʘʣʴʥʦʤ ʢʦʣʠʯʝʩʪʚʝ ʦʬʣʦʢʩʘʮʠʥ ʧʨʠ ʨʅ 6, ʣʠʥʝʟʦʣʠʜ 

ï ʧʨʠ ʨʅ 4, ʵʬʘʚʠʨʝʥʟ ï ʧʨʠ ʨʅ 2. ʂʨʦʤʝ ʪʦʛʦ, ʜʣʷ ʠʟʦʣʠʨʦʚʘʥʠʷ ʦʬʣʦʢʩʘʮʠʥʘ 

ʧʨʝʜʣʦʞʝʥ ʭʣʦʨʦʬʦʨʤ ʧʨʠ ʨʅ 6, ʜʣʷ ʣʠʥʝʟʦʣʠʜʘ ï ʵʪʠʣʘʮʝʪʘʪ ʧʨʠ ʨʅ 5, ʜʣʷ 

ʵʬʘʚʠʨʝʥʟʘ ï ʵʬʠʨ ʜʠʵʪʠʣʦʚʳʡ ʧʨʠ ʨʅ 3.  

2. ʆʧʨʝʜʝʣʝʥʦ ʚʣʠʷʥʠʝ ʨʘʩʪʚʦʨʦʚ ʵʣʝʢʪʨʦʣʠʪʦʚ ʥʘ ʵʢʩʪʨʘʢʮʠʶ ʦʬʣʦʢʩʘʮʠʥʘ, 

ʣʠʥʝʟʦʣʠʜʘ ʠ ʵʬʘʚʠʨʝʥʟʘ ʠʟ ʨʘʩʪʚʦʨʦʚ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʘʤʤʦʥʠʷ ʩʫʣʴʬʘʪʘ 

ʥʘʩʳʱʝʥʥʳʡ ʨʘʩʪʚʦʨ ʫʚʝʣʠʯʠʚʘʝʪ ʵʢʩʪʨʘʢʮʠʶ ʦʬʣʦʢʩʘʮʠʥʘ ʠ ʣʠʥʝʟʦʣʠʜʘ, ʥʘʪʨʠʷ 

ʭʣʦʨʠʜʘ ʨʘʩʪʚʦʨ 20% ʠ ʥʘʪʨʠʷ ʭʣʦʨʠʜʘ ʨʘʩʪʚʦʨ ʥʘʩʳʱʝʥʥʳʡ ï ʵʬʘʚʠʨʝʥʟ ʧʨʠ 

ʠʟʚʣʝʯʝʥʠʠ ʵʬʠʨʦʤ ʜʠʵʪʠʣʦʚʳʤ ʠ ʜʠʭʣʦʨʤʝʪʘʥʦʤ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

3. ʋʚʝʣʠʯʝʥʠʝ ʚʨʝʤʝʥʠ ʵʢʩʪʨʘʢʮʠʠ ʜʦ 5 ʤʠʥ ʫʚʝʣʠʯʠʣʦ ʩʪʝʧʝʥʴ ʵʢʩʪʨʘʢʮʠʠ 

ʣʠʥʝʟʦʣʠʜʘ ʧʨʠ ʜʚʫʢʨʘʪʥʦʤ ʵʢʩʪʨʘʛʠʨʦʚʘʥʠʠ ʜʠʭʣʦʨʤʝʪʘʥʦʤ, ʜʦ 7 ʤʠʥ ï ʩʪʝʧʝʥʴ 

ʵʢʩʪʨʘʢʮʠʠ ʣʠʥʝʟʦʣʠʜʘ ʧʨʠ ʜʚʫʢʨʘʪʥʦʤ ʵʢʩʪʨʘʛʠʨʦʚʘʥʠʠ ʵʪʠʣʘʮʝʪʘʪʦʤ, ʘ ʪʘʢʞʝ 

ʵʬʘʚʠʨʝʥʟʘ ʧʨʠ ʪʨʝʭʢʨʘʪʥʦʤ ʵʢʩʪʨʘʛʠʨʦʚʘʥʠʠ ʜʠʭʣʦʨʤʝʪʘʥʦʤ. ʅʝ ʠʟʤʝʥʷʝʪʩʷ 

ʫʨʦʚʝʥʴ ʵʢʩʪʨʘʢʮʠʠ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʚʨʝʤʝʥʠ ʵʢʩʪʨʘʢʮʠʠ, ʥʦ ʧʦʚʳʰʘʝʪʩʷ ʧʨʠ 

ʠʟʤʝʥʝʥʠʠ ʢʨʘʪʥʦʩʪʠ ʵʢʩʪʨʘʢʮʠʠ ï ʧʨʠ ʜʚʫʢʨʘʪʥʦʡ ʠ ʪʨʝʭʢʨʘʪʥʦʡ ʵʢʩʪʨʘʢʮʠʠ 

ʦʬʣʦʢʩʘʮʠʥʘ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʭʣʦʨʦʬʦʨʤʘ ʠ ʜʠʭʣʦʨʤʝʪʘʥʘ, ʵʬʘʚʠʨʝʥʟʘ ï ʧʨʠ 

ʪʨʝʭʢʨʘʪʥʦʡ ʵʢʩʪʨʘʢʮʠʠ ʵʬʠʨʦʤ ʜʠʵʪʠʣʦʚʳʤ. 

4. ʈʘʟʨʘʙʦʪʘʥʥʳʝ ʤʝʪʦʜʠʢʠ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʠʟʦʣʠʨʦʚʘʥʠʷ 

ʦʬʣʦʢʩʘʮʠʥʘ, ʣʠʥʝʟʦʣʠʜʘ ʠ ʵʬʘʚʠʨʝʥʟʘ ʠʟ ʤʦʜʝʣʴʥʦʛʦ ʦʙʨʘʟʮʘ ʤʦʯʠ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ɾɾʕ. ʉʪʝʧʝʥʴ ʠʟʚʣʝʯʝʥʠʷ ʦʬʣʦʢʩʘʮʠʥʘ ʠʟ ʤʦʜʝʣʴʥʦʛʦ ʦʙʨʘʟʮʘ 

ʤʦʯʠ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 74,00% ʜʦ 80,87% ʧʨʠ ʵʢʩʪʨʘʢʮʠʠ ʜʠʭʣʦʨʤʝʪʘʥʦʤ ʠ ʦʪ 71,91% ʜʦ 

77,18% ʧʨʠ ʵʢʩʪʨʘʢʮʠʠ ʭʣʦʨʦʬʦʨʤʦʤ; ʧʨʠ ʵʢʩʪʨʘʢʮʠʠ ʵʪʠʣʘʮʝʪʘʪʦʤ ʠʟʦʣʠʨʫʝʪʩʷ ʦʪ 

71,53% ʜʦ 84,86% ʣʠʥʝʟʦʣʠʜʘ ʠ ʦʪ 78,56% ʜʦ 89,98% ʧʨʠ ʠʟʚʣʝʯʝʥʠʠ 

ʜʠʭʣʦʨʤʝʪʘʥʦʤ; ʧʨʠ ʵʢʩʪʨʘʢʮʠʠ ʵʬʠʨʦʤ ʜʠʵʪʠʣʦʚʳʤ ʠʟʦʣʠʨʫʝʪʩʷ ʦʪ 73,94% ʜʦ 

85,21% ʵʬʘʚʠʨʝʥʟʘ ʠ ʦʪ 74,45% ʜʦ 84,94% ʧʨʠ ʠʟʚʣʝʯʝʥʠʠ ʜʠʭʣʦʨʤʝʪʘʥʦʤ.  
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ɻʃɸɺɸ 5. ʍʀʄʀʂʆ-ʊʆʂʉʀʂʆʃʆɻʀʏɽʉʂʆɽ ʀʉʉʃɽɼʆɺɸʅʀɽ 

ʌʊʆʈʉʆɼɽʈɾɸʑʀʍ ʃɽʂɸʈʉʊɺɽʅʅʓʍ ʉʈɽɼʉʊɺ ɺ ʂʆʄɹʀʅɸʎʀʗʍ 

ʉ ɼʈʋɻʀʄʀ ʃɽʂɸʈʉʊɺɽʅʅʓʄʀ ʉʈɽɼʉʊɺɸʄʀ 

ʍʈʆʄɸʊʆɻʈɸʌʀʏɽʉʂʀʄʀ ʄɽʊʆɼɸʄʀ 

 

ʀʜʝʥʪʠʬʠʢʘʮʠʷ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʚʝʱʝʩʪʚ, ʙʣʠʟʢʠʭ ʧʦ ʩʪʨʫʢʪʫʨʝ, ʷʚʣʷʝʪʩʷ 

ʦʜʥʦʡ ʠʟ ʩʘʤʳʭ ʩʣʦʞʥʳʭ ʟʘʜʘʯ ʪʦʢʩʠʢʦʣʦʛʠʯʝʩʢʦʡ ʭʠʤʠʠ. ɼʣʷ ʨʘʟʜʝʣʝʥʠʷ ʩʤʝʩʝʡ 

ʪʘʢʠʭ ʚʝʱʝʩʪʚ ʠ ʠʭ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʧʨʠʤʝʥʷʶʪʩʷ ʚʳʩʦʢʦʯʫʚʩʪʚʠʪʝʣʴʥʳʝ ʠ 

ʚʳʩʦʢʦʩʝʣʝʢʪʠʚʥʳʝ ʤʝʪʦʜʳ. ʂ ʪʘʢʠʤ ʤʝʪʦʜʘʤ ʘʥʘʣʠʟʘ ʦʪʥʦʩʷʪʩʷ 

ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʘʥʘʣʠʟʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʊʉʍ. ɺ ʣʠʪʝʨʘʪʫʨʝ ʠʤʝʶʪʩʷ 

ʩʚʝʜʝʥʠʷ ʦʙ ʘʥʘʣʠʟʝ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʚʝʱʝʩʪʚ (ʚ ʪʦʤ ʯʠʩʣʝ ʠ 

ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʦʤ), ʦʜʥʘʢʦ ʦʪʩʫʪʩʪʚʫʶʪ ʩʚʝʜʝʥʠʷ ʦʙ ʘʥʘʣʠʟʝ ʠʭ ʩʦʯʝʪʘʥʠʡ. ɺ 

ʩʚʷʟʠ ʩ ʵʪʠʤ, ʧʦʠʩʢ ʫʥʠʬʠʮʠʨʦʚʘʥʥʳʭ ʫʩʣʦʚʠʡ ʭʨʦʤʘʪʦʛʨʘʬʠʨʦʚʘʥʠʷ ʨʘʟʣʠʯʥʳʭ 

ʩʦʯʝʪʘʥʠʡ ʵʪʠʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʚʝʱʝʩʪʚ ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ ʠ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ. 

5.1. ʈʘʟʜʝʣʝʥʠʝ ʠ ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʦʬʣʦʢʩʘʮʠʥʘ, ʣʠʥʝʟʦʣʠʜʘ ʠ 

ʵʬʘʚʠʨʝʥʟʘ ʚ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʭ ʩʦʯʝʪʘʥʠʷʭ ʩ ʣʝʢʘʨʩʪʚʝʥʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ 

ʨʘʟʣʠʯʥʳʭ ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʠʭ ʛʨʫʧʧ ʤʝʪʦʜʦʤ ʊʉʍ 

ʅʘ ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʘ ʦʧʨʝʜʝʣʝʥʘ ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʘʷ 

ʧʦʜʚʠʞʥʦʩʪʴ ʦʬʣʦʢʩʘʮʠʥʘ, ʣʠʥʝʟʦʣʠʜʘ, ʵʬʘʚʠʨʝʥʟʘ ʠ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ 

ʜʨʫʛʠʭ ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʠʭ ʛʨʫʧʧ ï ʘʤʠʪʨʠʧʪʠʣʠʥʘ, ʜʠʬʝʥʛʠʜʨʘʤʠʥʘ, 

ʠʤʠʧʨʘʤʠʥʘ, ʤʦʨʬʠʥʘ, ʧʨʦʢʘʠʥʘ, ʨʠʬʘʤʧʠʮʠʥʘ ʠ ʬʝʥʦʙʘʨʙʠʪʘʣʘ ʚ ʦʙʱʠʭ 

ʩʠʩʪʝʤʘʭ ʨʘʩʪʚʦʨʠʪʝʣʝʡ, ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʧʨʠʤʝʥʷʝʤʳʭ ʚ ʍʊɸ ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ 

ʚʝʱʝʩʪʚ ʦʩʥʦʚʥʦʛʦ ʭʘʨʘʢʪʝʨʘ [7]. 

ʈʘʟʜʝʣʝʥʠʝ ʦʧʨʝʜʝʣʷʝʤʳʭ ʚʝʱʝʩʪʚ ʥʘ ʦʧʨʝʜʝʣʝʥʥʳʝ ʛʨʫʧʧʳ, 

ʣʦʢʘʣʠʟʦʚʘʥʥʳʝ ʚ ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʠʝ ʟʦʥʳ, ʷʚʣʷʝʪʩʷ ʢʨʠʪʝʨʠʝʤ ʚʳʙʦʨʘ ʦʙʱʠʭ 

ʩʠʩʪʝʤ ʨʘʩʪʚʦʨʠʪʝʣʝʡ. 

ɺ ʢʘʯʝʩʪʚʝ ʦʙʱʠʭ ʩʠʩʪʝʤ ʜʣʷ ʚʳʙʦʨʘ ʫʩʣʦʚʠʷ ʨʘʟʜʝʣʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ: 

I. ɹʝʥʟʦʣ ï ʜʠʦʢʩʘʥ ï ʘʤʤʠʘʢʘ ʨʘʩʪʚʦʨ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʡ 25% (12:7:1); 



109 

 

II. ʕʪʠʣʘʮʝʪʘʪ ï ʭʣʦʨʦʬʦʨʤ ï ʘʤʤʠʘʢʘ ʨʘʩʪʚʦʨ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʡ 25% 

(17:2:1);  

III. ʍʣʦʨʦʬʦʨʤ ï ʩʧʠʨʪ 95% ï ʘʤʤʠʘʢʘ ʨʘʩʪʚʦʨ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʡ 25% 

(30:30:1); 

IV. ʊʦʣʫʦʣ ï ʘʮʝʪʦʥ ï ʘʤʤʠʘʢʘ ʨʘʩʪʚʦʨ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʡ 25% (50:50:1);  

V. ʕʪʠʣʘʮʝʪʘʪ ï ʘʮʝʪʦʥ ï ʩʧʠʨʪ 95% ï ʘʤʤʠʘʢʘ ʨʘʩʪʚʦʨ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʡ 

25% (50:45:4:1); 

VI. ʉʧʠʨʪ 95% ï ʘʤʤʠʘʢʘ ʨʘʩʪʚʦʨ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʡ 25% (49,25:0,75); 

VII. ʕʪʠʣʘʮʝʪʘʪ ï ʤʝʪʘʥʦʣ ï ʘʤʤʠʘʢʘ ʨʘʩʪʚʦʨ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʡ 25% 

(17:2:1).  

ɺ ʪʘʙʣʠʮʝ 57 ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ. 

ʊʘʙʣʠʮʘ 57 ï ɿʥʘʯʝʥʠʷ Rf ʠʩʩʣʝʜʫʝʤʳʭ ʚʝʱʝʩʪʚ ʚ ʦʙʱʠʭ ʩʠʩʪʝʤʘʭ 

ʨʘʩʪʚʦʨʠʪʝʣʝʡ  

ʀʩʩʣʝʜʫʝʤʦʝ 

ʚʝʱʝʩʪʚʦ 

ɿʥʘʯʝʥʠʝ Rf ʚ ʩʠʩʪʝʤʝ (n=6) 

I II  III  IV  V VI  VII  

ʕʬʘʚʠʨʝʥʟ 0,65 0,51 0,86 0,89 0,86 0,72 0,92 

ʆʬʣʦʢʩʘʮʠʥ 0,01 0,01 0,30 0,01 0,01 0,02 0,19 

ʃʠʥʝʟʦʣʠʜ 0,40 0,33 0,88 0,33 0,93 0,78 0,55 

ʄʦʨʬʠʥ 0,01 0,15 0,71 0,10 0,22 * 0,33 0,27 

ɸʤʠʪʨʠʧʪʠʣʠʥ 0,55 0,72 0,88 0,60 0,56 0,33 0,71 

ʇʨʦʢʘʠʥ 0,01 0,82 0,85 0,50 0,66 0,56 0,87; 0,78 

ʀʤʠʧʨʘʤʠʥ 0,45 0,68 0,82 0,85 0,76 0,38 0,78 

ʈʠʬʘʤʧʠʮʠʥ 0,03 0,01 0,38;0,53 0,08 * 0,15* 0,34* 0,30* 

ɼʠʬʝʥʛʠʜʨʘʤʠʥ 0,51 * 0,81 0,01 0,38 0,58 0,52 0,83 

ʌʝʥʦʙʘʨʙʠʪʘʣ 0,56 * 0,44 0,71 0,25 * 0,60 0,54* 0,43 * 

ʇʨʠʤʝʯʘʥʠʝ: ʉʠʩʪʝʤʳ ʨʘʩʪʚʦʨʠʪʝʣʝʡ: 

I. ɹʝʥʟʦʣ ï ʜʠʦʢʩʘʥ ï ʘʤʤʠʘʢʘ ʨʘʩʪʚʦʨ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʡ 25% (12:7:1);  

II. ʕʪʠʣʘʮʝʪʘʪ ï ʭʣʦʨʦʬʦʨʤ ï ʘʤʤʠʘʢʘ ʨʘʩʪʚʦʨ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʡ 25% (17:2:1); 

III. ʍʣʦʨʦʬʦʨʤ ï ʩʧʠʨʪ 95% ï ʘʤʤʠʘʢʘ ʨʘʩʪʚʦʨ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʡ 25% (30:30:1); 

IV. ʊʦʣʫʦʣ ï ʘʮʝʪʦʥ ï ʘʤʤʠʘʢʘ ʨʘʩʪʚʦʨ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʡ 25% (50:50:1); 

V. ʕʪʠʣʘʮʝʪʘʪ ï ʘʮʝʪʦʥ ï ʩʧʠʨʪ 95% ï ʘʤʤʠʘʢʘ ʨʘʩʪʚʦʨ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʡ 25% 

(50:45:4:1);  

VI. ʉʧʠʨʪ 95% ï ʘʤʤʠʘʢʘ ʨʘʩʪʚʦʨ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʡ 25% (49,25:0,75);  

VII. ʕʪʠʣʘʮʝʪʘʪ ï ʤʝʪʘʥʦʣ ï ʘʤʤʠʘʢʘ ʨʘʩʪʚʦʨ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʡ 25% (17:2:1).  

* - ʥʘʣʠʯʠʝ çʭʚʦʩʪʘè 

ʀʟ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʩʣʝʜʫʝʪ, ʯʪʦ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʠʩʪʝʤʳ ʭʣʦʨʦʬʦʨʤ 

ï ʩʧʠʨʪ 95% ï ʘʤʤʠʘʢʘ ʨʘʩʪʚʦʨ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʡ 25% (30:30:1) ʫ ʙʦʣʴʰʠʥʩʪʚʘ 
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ʠʩʩʣʝʜʫʝʤʳʭ ʚʝʱʝʩʪʚ ʟʦʥʳ ʠʤʝʶʪ ʚʳʩʦʢʠʝ ʟʥʘʯʝʥʠʷ Rf, ʵʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ 

ʚʝʱʝʩʪʚʘ ʫʭʦʜʷʪ ʩ ʬʨʦʥʪʦʤ ʨʘʩʪʚʦʨʠʪʝʣʷ (ʩʠʩʪʝʤʘ III). ɺ ʩʠʩʪʝʤʘʭ I, IV, V, VI , VII  

ʨʘʟʜʝʣʝʥʠʝ ʠʩʩʣʝʜʫʝʤʳʭ ʚʝʱʝʩʪʚ ʠʜʸʪ ʥʝʜʦʩʪʘʪʦʯʥʦ ʯʸʪʢʦ, ʥʘʙʣʶʜʘʝʪʩʷ ʥʘʣʠʯʠʝ 

çʭʚʦʩʪʦʚè ʠ ʨʘʟʤʳʪʠʝ ʟʦʥ ʘʜʩʦʨʙʮʠʠ. ʀʟ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ ʩʠʩʪʝʤ ʜʣʷ 

ʨʘʟʜʝʣʝʥʠʷ ʠʩʩʣʝʜʫʝʤʳʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʚʝʱʝʩʪʚ ʩʠʩʪʝʤʘ ʵʪʠʣʘʮʝʪʘʪ ï ʭʣʦʨʦʬʦʨʤ 

ï ʘʤʤʠʘʢʘ ʨʘʩʪʚʦʨ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʡ 25% (17:2:1), ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ 

ʧʦʜʭʦʜʷʱʝʡ, ʪʘʢ ʢʘʢ ʚ ʜʘʥʥʦʡ ʩʠʩʪʝʤʝ ʜʝʪʝʢʪʠʨʫʶʪʩʷ ʚʩʝ ʠʩʩʣʝʜʫʝʤʳʝ 

ʣʝʢʘʨʩʪʚʝʥʥʳʝ ʚʝʱʝʩʪʚʘ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʩʠʩʪʝʤʫ II ʤʦʞʥʦ ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʜʣʷ 

ʩʢʨʠʥʠʥʛʘ ʩ ʮʝʣʴʶ ʧʨʦʚʝʜʝʥʠʷ ʥʝʥʘʧʨʘʚʣʝʥʥʦʛʦ ʘʥʘʣʠʟʘ. 

ɼʣʷ ʫʚʝʣʠʯʝʥʠʷ ʚʝʣʠʯʠʥʳ ȹRf ʤʝʞʜʫ ʟʦʥʘʤʠ ʠʩʩʣʝʜʫʝʤʳʭ ʚʝʱʝʩʪʚ 

ʧʨʦʚʦʜʠʣʦʩʴ ʚʘʨʴʠʨʦʚʘʥʠʝ ʢʦʣʠʯʝʩʪʚʦʤ ʯʘʩʪʝʡ ʨʘʩʪʚʦʨʠʪʝʣʝʡ ʚ ʧʦʜʚʠʞʥʦʡ ʬʘʟʝ 

ʵʪʠʣʘʮʝʪʘʪ ï ʭʣʦʨʦʬʦʨʤ ï ʘʤʤʠʘʢʘ ʨʘʩʪʚʦʨ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʡ 25% (17:2:1). ʅʘ 

ʨʠʩʫʥʢʝ 34 ʚ ʚʠʜʝ ʜʠʘʛʨʘʤʤʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʘʨʴʠʨʦʚʘʥʠʷ ʢʦʣʠʯʝʩʪʚʦʤ ʯʘʩʪʝʡ ʵʪʠʣʘʮʝʪʘʪʘ ʚ ʧʦʜʚʠʞʥʦʡ ʬʘʟʝ. 

ʇʨʠʤʝʯʘʥʠʝ: ʩʠʩʪʝʤʳ ʨʘʩʪʚʦʨʠʪʝʣʝʡ: 1. ʕʪʠʣʘʮʝʪʘʪ ï ʭʣʦʨʦʬʦʨʤ ï ʘʤʤʠʘʢʘ ʨʘʩʪʚʦʨ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʡ 25% (5:2:1); 2. 

ʕʪʠʣʘʮʝʪʘʪ ï ʭʣʦʨʦʬʦʨʤ ï ʘʤʤʠʘʢʘ ʨʘʩʪʚʦʨ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʡ 25% (8:2:1); 3. ʕʪʠʣʘʮʝʪʘʪ ï ʭʣʦʨʦʬʦʨʤ ï ʘʤʤʠʘʢʘ 

ʨʘʩʪʚʦʨ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʡ 25% (10:2:1); 4. ʕʪʠʣʘʮʝʪʘʪ ï ʭʣʦʨʦʬʦʨʤ ï ʘʤʤʠʘʢʘ ʨʘʩʪʚʦʨ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʡ 25% (20:2:1); 

5. ʕʪʠʣʘʮʝʪʘʪ ï ʭʣʦʨʦʬʦʨʤ ï ʘʤʤʠʘʢʘ ʨʘʩʪʚʦʨ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʡ 25% (17:2:1) 

ʈʠʩʫʥʦʢ 34 ï ʍʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʘʷ ʧʦʜʚʠʞʥʦʩʪʴ ʠʩʩʣʝʜʫʝʤʳʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ 

ʚʝʱʝʩʪʚ ʚ ʩʠʩʪʝʤʝ ʵʪʠʣʘʮʝʪʘʪ ï ʭʣʦʨʦʬʦʨʤ ï ʘʤʤʠʘʢʘ ʨʘʩʪʚʦʨ 

ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʡ 25% ʧʨʠ ʚʘʨʴʠʨʦʚʘʥʠʠ ʢʦʣʠʯʝʩʪʚʘ ʯʘʩʪʝʡ ʵʪʠʣʘʮʝʪʘʪʘ ʚ 

ʧʦʜʚʠʞʥʦʡ ʬʘʟʝ 
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ʋʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʵʪʠʣʘʮʝʪʘʪʘ ʚ ʩʠʩʪʝʤʝ ʜʦ ʜʚʘʜʮʘʪʠ ʯʘʩʪʝʡ ʧʨʠʚʝʣʦ 

ʢ ʨʦʩʪʫ ʧʦʜʚʠʞʥʦʩʪʠ ʪʦʣʴʢʦ ʵʬʘʚʠʨʝʥʟʘ, ʧʦʜʚʠʞʥʦʩʪʴ ʦʬʣʦʢʩʘʮʠʥʘ ʠ 

ʨʠʬʘʤʧʠʮʠʥʘ ʧʨʠ ʵʪʦʤ ʥʝ ʠʟʤʝʥʠʣʘʩʴ, ʘ ʫ ʜʨʫʛʠʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʚʝʱʝʩʪʚ 

ʫʤʝʥʴʰʠʣʘʩʴ. ʋʤʝʥʴʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʵʪʠʣʘʮʝʪʘʪʘ ʦʪ ʩʝʤʥʘʜʮʘʪʠ ʯʘʩʪʝʡ ʜʦ 

ʜʝʩʷʪʠ, ʚʦʩʴʤʠ ʠ ʧʷʪʠ ʫʚʝʣʠʯʠʣʦ ʧʦʜʚʠʞʥʦʩʪʴ ʵʬʘʚʠʨʝʥʟʘ ʠ ʦʬʣʦʢʩʘʮʠʥʘ (ʢʨʦʤʝ 

ʫʤʝʥʴʰʝʥʠʷ ʜʦ ʧʷʪʠ ʯʘʩʪʝʡ, ʚ ʩʣʫʯʘʝ ʢʦʪʦʨʦʛʦ ʧʦʜʚʠʞʥʦʩʪʴ ʥʝ ʠʟʤʝʥʠʣʘʩʴ). 

ʇʦʜʚʠʞʥʦʩʪʴ ʨʠʬʘʤʧʠʮʠʥʘ ʥʝ ʠʟʤʝʥʠʣʘʩʴ, ʘ ʫ ʦʩʪʘʣʴʥʳʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ 

ʚʝʱʝʩʪʚ ʫʤʝʥʴʰʠʣʘʩʴ.  

ʉʣʝʜʫʶʱʠʤ ʵʪʘʧʦʤ ʧʦʠʩʢʘ ʦʧʪʠʤʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʜʣʷ ʨʘʟʜʝʣʝʥʠʷ 

ʠʩʩʣʝʜʫʝʤʳʭ ʚʝʱʝʩʪʚ ʩʪʘʣʦ ʚʘʨʴʠʨʦʚʘʥʠʝ ʢʦʣʠʯʝʩʪʚʦʤ ʯʘʩʪʝʡ ʭʣʦʨʦʬʦʨʤʘ ʚ 

ʧʦʜʚʠʞʥʦʡ ʬʘʟʝ, ʩʥʘʯʘʣʘ ʫʚʝʣʠʯʠʚ ʝʛʦ ʢʦʣʠʯʝʩʪʚʦ ʜʦ 3 ʯʘʩʪʝʡ, ʘ ʟʘʪʝʤ ʫʤʝʥʴʰʠʚ 

ʜʦ 1 ʯʘʩʪʠ (ʨʠʩ. 35). 

 

ʇʨʠʤʝʯʘʥʠʝ: ʩʠʩʪʝʤʳ ʨʘʩʪʚʦʨʠʪʝʣʝʡ: 1. ʕʪʠʣʘʮʝʪʘʪ ï ʭʣʦʨʦʬʦʨʤ ï ʘʤʤʠʘʢʘ ʨʘʩʪʚʦʨ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʡ 25% 

(17:3:1); 2. ʕʪʠʣʘʮʝʪʘʪ ï ʭʣʦʨʦʬʦʨʤ ï ʘʤʤʠʘʢʘ ʨʘʩʪʚʦʨ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʡ 25% (17:1:1); 3. ʕʪʠʣʘʮʝʪʘʪ ï ʭʣʦʨʦʬʦʨʤ ï 

ʘʤʤʠʘʢʘ ʨʘʩʪʚʦʨ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʡ 25% (17:2:1) 

ʈʠʩʫʥʦʢ 35 ï ʍʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʘʷ ʧʦʜʚʠʞʥʦʩʪʴ ʠʩʩʣʝʜʫʝʤʳʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ 

ʚʝʱʝʩʪʚ ʚ ʩʠʩʪʝʤʝ ʵʪʠʣʘʮʝʪʘʪ ï ʭʣʦʨʦʬʦʨʤ ï ʘʤʤʠʘʢʘ ʨʘʩʪʚʦʨ 

ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʡ 25% ʧʨʠ ʚʘʨʴʠʨʦʚʘʥʠʠ ʢʦʣʠʯʝʩʪʚʘ ʯʘʩʪʝʡ ʭʣʦʨʦʬʦʨʤʘ ʚ 

ʧʦʜʚʠʞʥʦʡ ʬʘʟʝ 

 

ʀʟʤʝʥʝʥʠʝ ʚ ʩʠʩʪʝʤʝ ʢʦʣʠʯʝʩʪʚʘ ʭʣʦʨʦʬʦʨʤʘ ʦʪ ʜʚʫʭ ʜʦ ʪʨʝʭ ʯʘʩʪʝʡ ʥʝ 

ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʧʦʜʚʠʞʥʦʩʪʠ ʚʩʝʭ ʠʩʩʣʝʜʫʝʤʳʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʚʝʱʝʩʪʚ. 
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ʇʦʜʚʠʞʥʦʩʪʴ ʵʬʘʚʠʨʝʥʟʘ, ʦʬʣʦʢʩʘʮʠʥʘ ʠ ʨʠʬʘʤʧʠʮʠʥʘ ʧʨʠ ʵʪʦʤ ʥʝ ʤʝʥʷʝʪʩʷ, ʫ 

ʦʩʪʘʣʴʥʳʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʚʝʱʝʩʪʚ ʫʤʝʥʴʰʘʝʪʩʷ. ʋʤʝʥʴʰʝʥʠʝ ʚ ʩʠʩʪʝʤʝ 

ʢʦʣʠʯʝʩʪʚʘ ʭʣʦʨʦʬʦʨʤʘ ʦʪ ʜʚʫʭ ʯʘʩʪʝʡ ʜʦ ʦʜʥʦʡ ʫʚʝʣʠʯʠʚʘʝʪ ʧʦʜʚʠʞʥʦʩʪʴ 

ʵʬʘʚʠʨʝʥʟʘ. ʇʦʜʚʠʞʥʦʩʪʴ ʦʬʣʦʢʩʘʮʠʥʘ ʠ ʨʠʬʘʤʧʠʮʠʥʘ ʦʩʪʘʸʪʩʷ ʥʘ ʧʨʝʞʥʝʤ 

ʫʨʦʚʥʝ, ʫ ʚʩʝʭ ʦʩʪʘʣʴʥʳʭ ʠʩʩʣʝʜʫʝʤʳʭ ʚʝʱʝʩʪʚ ʫʤʝʥʴʰʘʝʪʩʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʘʨʴʠʨʦʚʘʥʠʝ ʢʦʣʠʯʝʩʪʚʦʤ ʵʪʠʣʘʮʝʪʘʪʘ ʠ ʭʣʦʨʦʬʦʨʤʘ ʚ 

ʩʠʩʪʝʤʝ ʥʝ ʧʨʠʚʝʣʦ ʢ ʩʫʱʝʩʪʚʝʥʥʦʤʫ ʫʚʝʣʠʯʝʥʠʶ ȹRf ʤʝʞʜʫ ʟʦʥʘʤʠ, ʘ ʚ 

ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʜʘʞʝ ʫʤʝʥʴʰʠʣʦ ʨʘʟʜʝʣʷʶʱʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʠʩʩʣʝʜʫʝʤʳʭ 

ʩʦʝʜʠʥʝʥʠʡ.  

ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʠʩʩʣʝʜʫʝʤʳʝ ʣʝʢʘʨʩʪʚʝʥʥʳʝ ʚʝʱʝʩʪʚʘ ʦʙʣʘʜʘʶʪ 

ʦʩʥʦʚʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʚ ʭʦʜʝ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʦʚʦʜʠʣʦʩʴ 

ʚʘʨʴʠʨʦʚʘʥʠʝ ʚ ʩʠʩʪʝʤʝ ʢʦʣʠʯʝʩʪʚʘ ʘʤʤʠʘʢʘ ʨʘʩʪʚʦʨʘ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʦʛʦ 25% 

(ʨʠʩ. 36). 

ʇʨʠʤʝʯʘʥʠʝ: ʩʠʩʪʝʤʳ ʨʘʩʪʚʦʨʠʪʝʣʝʡ: 1. ʕʪʠʣʘʮʝʪʘʪ ï ʭʣʦʨʦʬʦʨʤ ï ʘʤʤʠʘʢʘ ʨʘʩʪʚʦʨ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʡ 25% (17:2:0,5); 2. 

ʕʪʠʣʘʮʝʪʘʪ ï ʭʣʦʨʦʬʦʨʤ ï ʘʤʤʠʘʢʘ ʨʘʩʪʚʦʨ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʡ 25% (17:2:0,7); 3. ʕʪʠʣʘʮʝʪʘʪ ï ʭʣʦʨʦʬʦʨʤ ï ʘʤʤʠʘʢʘ 

ʨʘʩʪʚʦʨ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʡ 25% (17:2:1,5); 4. ʕʪʠʣʘʮʝʪʘʪ ï ʭʣʦʨʦʬʦʨʤ ï ʘʤʤʠʘʢʘ ʨʘʩʪʚʦʨ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʡ 25% 

(17:2:1) 

ʈʠʩʫʥʦʢ 36 ï ʍʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʘʷ ʧʦʜʚʠʞʥʦʩʪʴ ʠʩʩʣʝʜʫʝʤʳʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ 

ʚʝʱʝʩʪʚ ʚ ʩʠʩʪʝʤʝ ʵʪʠʣʘʮʝʪʘʪ ï ʭʣʦʨʦʬʦʨʤ ï ʘʤʤʠʘʢʘ ʨʘʩʪʚʦʨ 

ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʡ 25% ʧʨʠ ʚʘʨʴʠʨʦʚʘʥʠʠ ʢʦʣʠʯʝʩʪʚʘ ʯʘʩʪʝʡ ʘʤʤʠʘʢʘ 

ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʦʛʦ 25% ʚ ʧʦʜʚʠʞʥʦʡ ʬʘʟʝ 

ʀʟʤʝʥʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʘʤʤʠʘʢʘ ʨʘʩʪʚʦʨʘ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʦʛʦ 25% ʚ ʩʠʩʪʝʤʝ 

ʧʦ-ʨʘʟʥʦʤʫ ʦʪʨʘʞʘʝʪʩʷ ʥʘ ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʦʡ ʧʦʜʚʠʞʥʦʩʪʠ ʠʩʩʣʝʜʫʝʤʳʭ 

ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʚʝʱʝʩʪʚ. ʍʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʘʷ ʧʦʜʚʠʞʥʦʩʪʴ ʣʠʥʝʟʦʣʠʜʘ, ʤʦʨʬʠʥʘ, 

0

0,1

0,2

0,3

0,4

0,5

0,6

0,7

0,8

0,9Rf 

ʀʩʩʣʝʜʫʝʤʦʝ ʚʝʱʝʩʪʚʦ 

17:2:0,5

17:2:0,7

17:2:1,5

17:2:1
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ʘʤʠʪʨʠʧʪʠʣʠʥʘ, ʧʨʦʢʘʠʥʘ, ʠʤʠʧʨʘʤʠʥʘ, ʜʠʬʝʥʛʠʜʨʘʤʠʥʘ ʠ ʬʝʥʦʙʘʨʙʠʪʘʣʘ 

ʩʥʠʞʘʝʪʩʷ ʧʨʠ ʫʤʝʥʴʰʝʥʠʠ ʢʦʣʠʯʝʩʪʚʘ ʘʤʤʠʘʢʘ ʜʦ 0,7 ʠ 0,5 ʯʘʩʪʝʡ ʚ ʩʠʩʪʝʤʝ, ʘ 

ʵʬʘʚʠʨʝʥʟʘ ʠ ʨʠʬʘʤʧʠʮʠʥʘ, ʥʘʦʙʦʨʦʪ, ʫʚʝʣʠʯʠʚʘʝʪʩʷ. ʇʦʜʚʠʞʥʦʩʪʴ ʦʬʣʦʢʩʘʮʠʥʘ 

ʥʝ ʠʟʤʝʥʷʝʪʩʷ. ʇʦʜʚʠʞʥʦʩʪʴ ʬʝʥʦʙʘʨʙʠʪʘʣʘ ʧʨʠ ʫʤʝʥʴʰʝʥʠʠ ʜʦ 0,7 ʯʘʩʪʝʡ ʥʝ 

ʠʟʤʝʥʷʝʪʩʷ. ʃʫʯʰʝʡ ʨʘʟʜʝʣʷʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʦʙʣʘʜʘʝʪ ʩʠʩʪʝʤʘ, ʚ ʢʦʪʦʨʦʡ 

ʢʦʣʠʯʝʩʪʚʦ ʨʘʩʪʚʦʨʘ ʘʤʤʠʘʢʘ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʦʛʦ 25% ʩʦʩʪʘʚʣʷʝʪ 1,5.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʥʘʡʜʝʥʘ ʦʧʪʠʤʘʣʴʥʘʷ ʧʦʜʚʠʞʥʘʷ 

ʬʘʟʘ: ʵʪʠʣʘʮʝʪʘʪ ï ʭʣʦʨʦʬʦʨʤ ï ʘʤʤʠʘʢʘ ʨʘʩʪʚʦʨ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʡ 25% 

(17:2:1,5), ʧʦʟʚʦʣʷʶʱʘʷ ʨʘʟʜʝʣʠʪʴ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʝ ʩʦʯʝʪʘʥʠʷ ʦʬʣʦʢʩʘʮʠʥʘ, 

ʣʠʥʝʟʦʣʠʜʘ ʠ ʵʬʘʚʠʨʝʥʟʘ ʩ ʘʤʠʪʨʠʧʪʠʣʠʥʦʤ, ʜʠʬʝʥʛʠʜʨʘʤʠʥʦʤ, ʠʤʠʧʨʘʤʠʥʦʤ, 

ʤʦʨʬʠʥʦʤ, ʧʨʦʢʘʠʥʦʤ, ʨʠʬʘʤʧʠʮʠʥʦʤ ʠ ʬʝʥʦʙʘʨʙʠʪʘʣʦʤ, ʠ ʧʦʣʫʯʠʪʴ ʟʦʥʳ 

ʚʝʱʝʩʪʚ ʧʨʘʚʠʣʴʥʦʡ ʬʦʨʤʳ. 

ɺ ʪʘʙʣʠʮʝ 58 ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʭʨʦʤʘʪʦʛʨʘʬʠʨʦʚʘʥʠʷ 

ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʭ ʩʦʯʝʪʘʥʠʡ ʦʬʣʦʢʩʘʮʠʥʘ, ʣʠʥʝʟʦʣʠʜʘ, ʵʬʘʚʠʨʝʥʟʘ ʠ 

ʘʥʪʠʜʝʧʨʝʩʩʘʥʪʦʚ, ʘʥʘʣʴʛʝʪʠʢʦʚ, ʩʝʜʘʪʠʚʥʳʭ, ʘʥʪʠʛʠʩʪʘʤʠʥʥʳʭ, 

ʧʨʦʪʠʚʦʪʫʙʝʨʢʫʣʝʟʥʳʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ, ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʧʨʠʤʝʥʷʝʤʳʭ 

ʩʦʚʤʝʩʪʥʦ, ʚ ʩʠʩʪʝʤʝ ʵʪʠʣʘʮʝʪʘʪ ï ʭʣʦʨʦʬʦʨʤ ï ʘʤʤʠʘʢʘ ʨʘʩʪʚʦʨ 

ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʡ 25% (17:2:1,5). 

ʊʘʙʣʠʮʘ 58 ï ʈʝʟʫʣʴʪʘʪʳ ʭʨʦʤʘʪʦʛʨʘʬʠʨʦʚʘʥʠʷ ʠʩʩʣʝʜʫʝʤʳʭ 

ʬʪʦʨʩʦʜʝʨʞʘʱʠʭ ʧʨʝʧʘʨʘʪʦʚ ʚ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʭ ʩʦʯʝʪʘʥʠʷʭ ʩ 

ʘʥʪʠʜʝʧʨʝʩʩʘʥʪʘʤʠ, ʘʥʘʣʴʛʝʪʠʢʘʤʠ, ʩʝʜʘʪʠʚʥʳʤʠ, ʘʥʪʠʛʠʩʪʘʤʠʥʥʳʤʠ, 

ʧʨʦʪʠʚʦʪʫʙʝʨʢʫʣʝʟʥʳʤʠ ʣʝʢʘʨʩʪʚʝʥʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʤʝʪʦʜʦʤ ʊʉʍ 

ʂʦʤʙʠʥʠʨʦʚʘʥʥʳʝ ʩʦʯʝʪʘʥʠʷ 

ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʚʝʱʝʩʪʚ 

ɿʥʘʯʝʥʠʝ 

Rf 

(ʧ=6) 

ʂʦʤʙʠʥʠʨʦʚʘʥʥʳʝ ʩʦʯʝʪʘʥʠʷ 

ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʚʝʱʝʩʪʚ 

ɿʥʘʯʝʥʠʝ 

Rf 

(ʧ=6) 

ʕʬʘʚʠʨʝʥʟ 

ʄʦʨʬʠʥ 

ɸʤʠʪʨʠʧʪʠʣʠʥ 

0,72Ñ 0,01 

0,04Ñ0,02 

0,52Ñ0,01 

ʆʬʣʦʢʩʘʮʠʥ 

ʇʨʦʢʘʠʥ 

ʌʝʥʦʙʘʨʙʠʪʘʣ 

0,01Ñ0,02 

0,55Ñ0,01 

0,33Ñ0,01 

ʕʬʘʚʠʨʝʥʟ 

ʌʝʥʦʙʘʨʙʠʪʘʣ 

ʀʤʠʧʨʘʤʠʥ 

0,72Ñ0,01 

0,33Ñ0,01 

0,55Ñ0,01 

ʃʠʥʝʟʦʣʠʜ 

ʈʠʬʘʤʧʠʮʠʥ 

ɼʠʬʝʥʛʠʜʨʘʤʠʥ 

0,29Ñ 0,01 

0,03Ñ0,02 

0,45Ñ0,01 

ʆʬʣʦʢʩʘʮʠʥ 

ɼʠʬʝʥʛʠʜʨʘʤʠʥ 

ʀʤʠʧʨʘʤʠʥ 

0,01Ñ0,02 

0,45Ñ0,01 

0,55Ñ0,01 

ʃʠʥʝʟʦʣʠʜ 

ʇʨʦʢʘʠʥ 

ɼʠʬʝʥʛʠʜʨʘʤʠʥ 

0,29Ñ0,01 

0,55Ñ0,01 

0,45Ñ0,01 
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ɼʣʷ ʧʨʦʚʝʨʢʠ ʧʨʠʛʦʜʥʦʩʪʠ ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʧʨʦʚʦʜʠʣʘʩʴ 

ʘʧʨʦʙʘʮʠʷ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʫʩʣʦʚʠʡ ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʤʦʜʝʣʴʥʳʭ 

ʩʤʝʩʝʡ ʠʩʩʣʝʜʫʝʤʳʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ.  

ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʤʝʪʦʜʠʢʘ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʜʣʷ ʘʥʘʣʠʟʘ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʭ 

ʩʦʯʝʪʘʥʠʡ ʧʦʩʣʝ ʠʟʦʣʠʨʦʚʘʥʠʷ ʠʭ ʠʟ ʤʦʯʠ.  

ʕʢʩʪʨʘʢʮʠʷ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʚʝʱʝʩʪʚ ʠʟ ʤʦʯʠ ʧʨʦʚʦʜʠʣʘʩʴ ʧʦ ʤʝʪʦʜʫ ɸ.ɸ. 

ɺʘʩʠʣʴʝʚʦʡ, ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʧʦʜʙʠʨʘʷ ʫʩʣʦʚʠʷ ʠʟʚʣʝʯʝʥʠʷ ʩ ʫʯʝʪʦʤ 

ʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʠʩʩʣʝʜʫʝʤʳʭ ʚʝʱʝʩʪʚ.  

ʄʝʪʦʜʠʢʘ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʭ ʩʦʯʝʪʘʥʠʡ 

ʦʬʣʦʢʩʘʮʠʥʘ, ʣʠʥʝʟʦʣʠʜʘ, ʵʬʘʚʠʨʝʥʟʘ ʠ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ ʜʨʫʛʠʭ 

ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʠʭ ʛʨʫʧʧ ʤʝʪʦʜʦʤ ʊʉʍ: ʚ ʢʦʣʙʫ ʚʤʝʩʪʠʤʦʩʪʴʶ 100 ʤʣ ʚʥʦʩʠʪʩʷ 

25 ʤʣ ʤʦʯʠ, ʩʦʜʝʨʞʘʱʝʡ ʚʦʜʥʳʡ ʨʘʩʪʚʦʨ ʠʩʩʣʝʜʫʝʤʦʡ ʩʤʝʩʠ ʣʝʢʘʨʩʪʚʝʥʥʳʭ 

ʚʝʱʝʩʪʚ, ʥʘʩʪʘʠʚʘʝʪʩʷ ʚ ʪʝʯʝʥʠʝ 24 ʯʘʩʦʚ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʠ 

ʧʝʨʠʦʜʠʯʝʩʢʦʤ ʧʝʨʝʤʝʰʠʚʘʥʠʠ ʥʘ ʐʝʡʢʝʨʝ S-3.08L.  

ʄʝʪʦʜʠʢʘ ʠʟʦʣʠʨʦʚʘʥʠʷ ʦʬʣʦʢʩʘʮʠʥʘ: 1 ʤʣ (ʜʣʷ 0,2 ʛ ʦʬʣʦʢʩʘʮʠʥʘ) 

ʤʦʜʝʣʴʥʦʛʦ ʦʙʨʘʟʮʘ ʤʦʯʠ ʧʦʤʝʱʘʝʪʩʷ ʚ ʧʨʦʙʠʨʢʫ, ʨʅ ʩʨʝʜʳ ʜʦʚʦʜʠʪʩʷ ʜʦ ʨʅ 6 

ʘʤʤʠʘʢʘ ʨʘʩʪʚʦʨʦʤ 10%, ʜʦʙʘʚʣʷʝʪʩʷ ʘʤʤʦʥʠʷ ʩʫʣʴʬʘʪʘ ʥʘʩʳʱʝʥʥʦʛʦ ʨʘʩʪʚʦʨ 1 

ʤʣ ʠ ʭʣʦʨʦʬʦʨʤ/ʜʠʭʣʦʨʤʝʪʘʥ 3 ʤʣ. ʉʦʜʝʨʞʠʤʦʝ ʧʨʦʙʠʨʢʠ ʧʦʤʝʱʘʝʪʩʷ ʚ 

ʜʝʣʠʪʝʣʴʥʫʶ ʚʦʨʦʥʢʫ ʠ ʚʟʙʘʣʪʳʚʘʝʪʩʷ ʚ ʪʝʯʝʥʠʝ 3 ʤʠʥ. ʉʣʦʡ ʵʢʩʪʨʘʛʝʥʪʘ 

ʦʪʜʝʣʷʝʪʩʷ ʧʦʩʣʝ ʨʘʟʜʝʣʝʥʠʷ ʬʘʟ. ʕʢʩʪʨʘʢʮʠʷ ʧʨʦʚʦʜʠʪʩʷ ʧʦʚʪʦʨʥʦ 3 ʤʣ 

ʭʣʦʨʦʬʦʨʤʘ, ʠ ʜʚʘʞʜʳ 3 ʤʣ ʚ ʩʣʫʯʘʝ ʵʢʩʪʨʘʛʠʨʦʚʘʥʠʷ ʜʠʭʣʦʨʤʝʪʘʥʦʤ, ʠʟʚʣʝʯʝʥʠʷ 

ʦʙʲʝʜʠʥʷʶʪʩʷ. ʈʘʩʪʚʦʨʠʪʝʣʠ ʫʜʘʣʷʶʪʩʷ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ. 

ʄʝʪʦʜʠʢʘ ʠʟʦʣʠʨʦʚʘʥʠʷ ʣʠʥʝʟʦʣʠʜʘ: 1 ʤʣ (ʜʣʷ 0,2 ʛ ʣʠʥʝʟʦʣʠʜʘ) ʤʦʜʝʣʴʥʦʛʦ 

ʦʙʨʘʟʮʘ ʤʦʯʠ ʧʦʤʝʱʘʝʪʩʷ ʚ ʧʨʦʙʠʨʢʫ, ʨʅ ʩʨʝʜʳ ʜʦʚʦʜʠʪʩʷ ʜʦ ʨʅ 5 ʠʣʠ ʨʅ 4 

ʭʣʦʨʠʩʪʦʚʦʜʦʨʦʜʥʦʡ ʢʠʩʣʦʪʳ ʨʘʩʪʚʦʨʦʤ 0,1 ʄ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʜʦʙʘʚʣʷʝʪʩʷ 

ʘʤʤʦʥʠʷ ʩʫʣʴʬʘʪʘ ʥʘʩʳʱʝʥʥʦʛʦ ʨʘʩʪʚʦʨ 1 ʤʣ ʠ ʵʪʠʣʘʮʝʪʘʪ/ʜʠʭʣʦʨʤʝʪʘʥ 3 ʤʣ. 

ʉʦʜʝʨʞʠʤʦʝ ʧʨʦʙʠʨʢʠ ʧʦʤʝʱʘʝʪʩʷ ʚ ʜʝʣʠʪʝʣʴʥʫʶ ʚʦʨʦʥʢʫ ʠ ʚʟʙʘʣʪʳʚʘʝʪʩʷ ʚ 

ʪʝʯʝʥʠʝ 7 ʤʠʥ/5 ʤʠʥ. ʉʣʦʡ ʵʢʩʪʨʘʛʝʥʪʘ ʦʪʜʝʣʷʝʪʩʷ ʧʦʩʣʝ ʨʘʟʜʝʣʝʥʠʷ ʬʘʟ. 

ʕʢʩʪʨʘʢʮʠʷ ʧʨʦʚʦʜʠʪʩʷ ʧʦʚʪʦʨʥʦ 3 ʤʣ ʵʪʠʣʘʮʝʪʘʪʦʤ/ʜʠʭʣʦʨʤʝʪʘʥʦʤ, ʠʟʚʣʝʯʝʥʠʷ 

ʦʙʲʝʜʠʥʷʶʪʩʷ. ʈʘʩʪʚʦʨʠʪʝʣʠ ʫʜʘʣʷʶʪʩʷ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ. 
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ʄʝʪʦʜʠʢʘ ʠʟʦʣʠʨʦʚʘʥʠʷ ʵʬʘʚʠʨʝʥʟʘ: 1 ʤʣ (ʜʣʷ 0,2 ʛ ʵʬʘʚʠʨʝʥʟʘ) 

ʤʦʜʝʣʴʥʦʛʦ ʦʙʨʘʟʮʘ ʤʦʯʠ ʧʦʤʝʱʘʝʪʩʷ ʚ ʧʨʦʙʠʨʢʫ, ʨʅ ʩʨʝʜʳ ʜʦʚʦʜʠʪʩʷ ʜʦ ʨʅ 3 

ʠʣʠ ʨʅ 2 ʭʣʦʨʠʩʪʦʚʦʜʦʨʦʜʥʦʡ ʢʠʩʣʦʪʳ ʨʘʩʪʚʦʨʦʤ 0,1 ʄ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʥʘʪʨʠʷ 

ʭʣʦʨʠʜʘ ʨʘʩʪʚʦʨ 20%/ʥʘʪʨʠʷ ʭʣʦʨʠʜʘ ʥʘʩʳʱʝʥʥʦʛʦ ʨʘʩʪʚʦʨ 1 ʤʣ ʠ ʵʬʠʨ 

ʜʠʵʪʠʣʦʚʳʡ/ʜʠʭʣʦʨʤʝʪʘʥ 3 ʤʣ. ʉʦʜʝʨʞʠʤʦʝ ʧʨʦʙʠʨʢʠ ʧʦʤʝʱʘʝʪʩʷ ʚ ʜʝʣʠʪʝʣʴʥʫʶ 

ʚʦʨʦʥʢʫ ʠ ʚʟʙʘʣʪʳʚʘʝʪʩʷ ʚ ʪʝʯʝʥʠʝ 3 ʤʠʥ/7 ʤʠʥ. ʕʢʩʪʨʘʢʮʠʷ ʧʨʦʚʦʜʠʪʩʷ ʪʨʠʞʜʳ 

ʧʦ 3 ʤʣ ʵʬʠʨʦʤ ʜʠʵʪʠʣʦʚʳʤ/ʜʠʭʣʦʨʤʝʪʘʥʦʤ. ʉʣʦʡ ʵʢʩʪʨʘʛʝʥʪʘ ʦʪʜʝʣʷʝʪʩʷ ʧʦʩʣʝ 

ʨʘʟʜʝʣʝʥʠʷ ʬʘʟ, ʠʟʚʣʝʯʝʥʠʷ ʦʙʲʝʜʠʥʷʶʪʩʷ. ʈʘʩʪʚʦʨʠʪʝʣʠ ʫʜʘʣʷʶʪʩʷ ʧʨʠ 

ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ. 

ʄʝʪʦʜʠʢʘ ʠʟʦʣʠʨʦʚʘʥʠʷ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʚʝʱʝʩʪʚ ʜʨʫʛʠʭ ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʠʭ 

ʛʨʫʧʧ: 3 ʤʣ ʤʦʜʝʣʴʥʦʛʦ ʦʙʨʘʟʮʘ ʤʦʯʠ ʧʝʨʝʥʦʩʠʪʩʷ ʚ ʜʝʣʠʪʝʣʴʥʫʶ ʚʦʨʦʥʢʫ, 

ʜʦʙʘʚʣʷʝʪʩʷ ʥʘʪʨʠʷ ʛʠʜʨʦʢʩʠʜʘ ʨʘʩʪʚʦʨ 0,1 ʄ ʜʦ ʨʅ 9,0-10,0; 3 ʤʣ ʭʣʦʨʦʬʦʨʤʘ ʠ 

ʵʢʩʪʨʘʛʠʨʫʝʪʩʷ ʜʚʫʢʨʘʪʥʦ ʚ ʪʝʯʝʥʠʝ 7 ʤʠʥ. ʍʣʦʨʦʬʦʨʤʥʳʝ ʠʟʚʣʝʯʝʥʠʷ 

ʧʝʨʝʥʦʩʷʪʩʷ ʚ ʧʨʦʙʠʨʢʫ ʢ ʩʫʭʦʤʫ ʦʩʪʘʪʢʫ, ʧʦʣʫʯʝʥʥʦʤʫ ʚʳʰʝ. ʆʨʛʘʥʠʯʝʩʢʠʡ 

ʨʘʩʪʚʦʨʠʪʝʣʴ ʫʜʘʣʷʝʪʩʷ ʚ ʪʦʢʝ ʚʦʟʜʫʭʘ. 

ʂ ʩʫʭʦʤʫ ʦʩʪʘʪʢʫ ʧʨʠʙʘʚʣʷʝʪʩʷ 2 ʤʣ ʤʝʪʘʥʦʣʘ, ʧʣʦʪʥʦ ʟʘʢʨʳʚʘʝʪʩʷ, 

ʚʟʙʘʣʪʳʚʘʝʪʩʷ ʚ ʪʝʯʝʥʠʝ 20 ʤʠʥ ʠ ʦʙʨʘʙʘʪʳʚʘʝʪʩʷ ʚ ʪʝʯʝʥʠʝ 10 ʤʠʥ ʥʘ 

ʫʣʴʪʨʘʟʚʫʢʦʚʦʡ ʙʘʥʝ. ɸʣʠʢʚʦʪʘ ʩʫʩʧʝʥʟʠʠ ʦʙʲʝʤʦʤ 1 ʤʣ ʧʝʨʝʥʦʩʠʪʩʷ ʚ ʧʨʦʙʠʨʢʫ 

ʠ ʮʝʥʪʨʠʬʫʛʠʨʫʝʪʩʷ (13400 ʦʙ/ʤʠʥ, 5 ʤʠʥ). ɸʣʠʢʚʦʪʘ ʧʦʣʫʯʝʥʥʦʛʦ ʨʘʩʪʚʦʨʘ 

ʦʙʲʸʤʦʤ 100 ʤʢʣ ʧʝʨʝʥʦʩʠʪʩʷ ʚ ʯʠʩʪʫʶ ʧʨʦʙʠʨʢʫ, ʜʦʙʘʚʣʷʝʪʩʷ 900 ʤʢʣ ʤʝʪʘʥʦʣʘ. 

ʇʦʣʫʯʝʥʥʳʡ ʨʘʩʪʚʦʨ ʚʚʦʜʠʪʩʷ ʚ ʢʦʣʦʥʢʫ ʚ ʦʙʲʝʤʝ 2 ʤʢʣ [9]. 

ʉ ʧʦʤʦʱʴʶ ʤʠʢʨʦʧʠʧʝʪʢʠ ʥʘ ʣʠʥʠʶ ʩʪʘʨʪʘ ʧʣʘʩʪʠʥʢʠ çʉʦʨʙʬʠʣè ʠʣʠ 

çɸʨʤʩʦʨʙè ʨʘʟʤʝʨʦʤ 7,5³15 ʩʤ ʥʘʥʦʩʠʪʩʷ ʧʦ 0,4 ʤʣ ʨʘʩʪʚʦʨʘ ʩʤʝʩʠ. ʈʷʜʦʤ 

ʥʘʥʦʩʠʪʩʷ ʧʦ 0,4 ʤʣ ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʩʤʝʩʠ ʨʘʩʪʚʦʨʦʚ ʉʆɺʉ. ʇʦʩʣʝ ʫʜʘʣʝʥʠʷ 

ʨʘʩʪʚʦʨʠʪʝʣʷ ʧʣʘʩʪʠʥʢʘ ʧʦʤʝʱʘʝʪʩʷ ʚ ʢʘʤʝʨʫ ʩʦ ʩʤʝʩʴʶ ʨʘʩʪʚʦʨʠʪʝʣʝʡ: 

ʵʪʠʣʘʮʝʪʘʪ ï ʭʣʦʨʦʬʦʨʤ ï ʘʤʤʠʘʢʘ ʨʘʩʪʚʦʨ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʡ 25% (17:2:1,5) ʠ 

ʭʨʦʤʘʪʦʛʨʘʬʠʨʫʝʪʩʷ ʚʦʩʭʦʜʷʱʠʤ ʤʝʪʦʜʦʤ. ʇʦʩʣʝ ʧʨʦʭʦʞʜʝʥʠʷ ʬʨʦʥʪʘ 

ʨʘʩʪʚʦʨʠʪʝʣʷ, ʦʥʘ ʚʳʥʠʤʘʝʪʩʷ ʠʟ ʢʘʤʝʨʳ, ʩʫʰʠʪʩʷ ʥʘ ʚʦʟʜʫʭʝ ʚ ʪʝʯʝʥʠʝ 15-20 ʤʠʥ 

ʠ ʦʧʨʳʩʢʠʚʘʝʪʩʷ ʨʝʘʢʪʠʚʦʤ ɼʨʘʛʝʥʜʦʨʬʘ [12]. ɼʝʪʝʢʮʠʷ ʧʨʦʚʦʜʠʪʩʷ ʚ ʋʌ-ʩʚʝʪʝ 

ʧʨʠ ʜʣʠʥʝ ʚʦʣʥʳ 254 ʥʤ.  
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ɺʝʣʠʯʠʥʳ ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʦʡ ʧʦʜʚʠʞʥʦʩʪʠ ʦʬʣʦʢʩʘʮʠʥʘ, ʣʠʥʝʟʦʣʠʜʘ ʠ 

ʵʬʘʚʠʨʝʥʟʘ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʠʩʩʣʝʜʫʝʤʳʤʠ ʣʝʢʘʨʩʪʚʝʥʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ ʧʦʩʣʝ 

ʠʟʚʣʝʯʝʥʠʷ ʠʭ ʠʟ ʤʦʯʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 59. 

ʊʘʙʣʠʮʘ 59 ï ʈʝʟʫʣʴʪʘʪʳ ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʦʡ ʧʦʜʚʠʞʥʦʩʪʠ ʠʩʩʣʝʜʫʝʤʳʭ 

ʬʪʦʨʩʦʜʝʨʞʘʱʠʭ ʧʨʝʧʘʨʘʪʦʚ ʚ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʭ ʩʦʯʝʪʘʥʠʷʭ ʩ 

ʘʥʪʠʜʝʧʨʝʩʩʘʥʪʘʤʠ, ʘʥʘʣʴʛʝʪʠʢʘʤʠ, ʩʝʜʘʪʠʚʥʳʤʠ, ʘʥʪʠʛʠʩʪʘʤʠʥʥʳʤʠ, 

ʧʨʦʪʠʚʦʪʫʙʝʨʢʫʣʝʟʥʳʤʠ ʣʝʢʘʨʩʪʚʝʥʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʧʦʩʣʝ ʠʟʚʣʝʯʝʥʠʷ ʠʭ ʠʟ 

ʤʦʯʠ ʤʝʪʦʜʦʤ ʊʉʍ 

ʂʦʤʙʠʥʠʨʦʚʘʥʥʳʝ ʩʦʯʝʪʘʥʠʷ 

ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʚʝʱʝʩʪʚ 

ɿʥʘʯʝʥʠʝ 

Rf 

(ʧ=6) 

ʂʦʤʙʠʥʠʨʦʚʘʥʥʳʝ ʩʦʯʝʪʘʥʠʷ 

ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʚʝʱʝʩʪʚ 

ɿʥʘʯʝʥʠʝ 

Rf 

(ʧ=6) 

ʕʬʘʚʠʨʝʥʟ 

ʄʦʨʬʠʥ 

ɸʤʠʪʨʠʧʪʠʣʠʥ 

0,72Ñ 0,01 

0,04Ñ0,02 

0,52Ñ0,01 

ʆʬʣʦʢʩʘʮʠʥ 

ʇʨʦʢʘʠʥ 

ʌʝʥʦʙʘʨʙʠʪʘʣ 

0,01Ñ0,02 

0,55Ñ0,01 

0,33Ñ0,01 

ʕʬʘʚʠʨʝʥʟ 

ʌʝʥʦʙʘʨʙʠʪʘʣ 

ʀʤʠʧʨʘʤʠʥ 

0,72Ñ0,01 

0,33Ñ0,01 

0,55Ñ0,01 

ʃʠʥʝʟʦʣʠʜ 

ʈʠʬʘʤʧʠʮʠʥ 

ɼʠʬʝʥʛʠʜʨʘʤʠʥ 

0,29Ñ 0,01 

0,03Ñ0,02 

0,45Ñ0,01 

ʆʬʣʦʢʩʘʮʠʥ 

ɼʠʬʝʥʛʠʜʨʘʤʠʥ 

ʀʤʠʧʨʘʤʠʥ 

0,01Ñ0,02 

0,45Ñ0,01 

0,55Ñ0,01 

ʃʠʥʝʟʦʣʠʜ 

ʇʨʦʢʘʠʥ 

ɼʠʬʝʥʛʠʜʨʘʤʠʥ 

0,29Ñ0,01 

0,55Ñ0,01 

0,45Ñ0,01 

ɺ ʭʦʜʝ ʧʨʦʚʝʜʸʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʦʧʨʝʜʝʣʝʥʦ, ʯʪʦ ʨʘʟʨʘʙʦʪʘʥʥʳʝ 

ʤʝʪʦʜʠʢʠ ʧʦʟʚʦʣʷʶʪ ʦʙʥʘʨʫʞʠʚʘʪʴ ʦʬʣʦʢʩʘʮʠʥ, ʣʠʥʝʟʦʣʠʜ ʠ ʵʬʘʚʠʨʝʥʟ ʥʘ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʤ ʵʪʘʧʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʩʣʝ ʠʟʚʣʝʯʝʥʠʷ ʠʭ ʠʟ ʤʦʯʠ ʢʘʢ ʦʪʜʝʣʴʥʦ, 

ʪʘʢ ʠ ʚ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʭ ʩʦʯʝʪʘʥʠʷʭ ʩ ʣʝʢʘʨʩʪʚʝʥʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʜʨʫʛʠʭ 

ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʠʭ ʛʨʫʧʧ, ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʥʘʟʥʘʯʘʝʤʳʭ ʩʦʚʤʝʩʪʥʦ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʟʨʘʙʦʪʘʥʳ ʫʥʠʬʠʮʠʨʦʚʘʥʥʳʝ ʤʝʪʦʜʠʢʠ ʨʘʟʜʝʣʝʥʠʷ ʠ 

ʦʙʥʘʨʫʞʝʥʠʷ ʦʬʣʦʢʩʘʮʠʥʘ, ʣʠʥʝʟʦʣʠʜʘ ʠ ʵʬʘʚʠʨʝʥʟʘ ʚ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʭ 

ʩʦʯʝʪʘʥʠʷʭ ʩ ʣʝʢʘʨʩʪʚʝʥʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʨʘʟʣʠʯʥʳʭ ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʠʭ ʛʨʫʧʧ 

ʤʝʪʦʜʦʤ ʊʉʍ, ʢʦʪʦʨʳʝ ʚʥʝʜʨʝʥʳ ʚ ʧʨʘʢʪʠʢʫ ʨʘʙʦʪʳ ʭʠʤʠʯʝʩʢʦʛʦ ʦʪʜʝʣʝʥʠʷ 

ɻɹʋɿ çʈʝʩʧʫʙʣʠʢʘʥʩʢʦʝ ʙʶʨʦ ʩʫʜʝʙʥʦ-ʤʝʜʠʮʠʥʩʢʦʡ ʵʢʩʧʝʨʪʠʟʳè ʛ. ʋʣʘʥ-ʋʜʵ, 

ʩʫʜʝʙʥʦ-ʭʠʤʠʯʝʩʢʦʛʦ ʦʪʜʝʣʝʥʠʷ ɻɹʋɿ çʀʨʢʫʪʩʢʦʝ ʦʙʣʘʩʪʥʦʝ ʙʶʨʦ ʩʫʜʝʙʥʦ-

ʤʝʜʠʮʠʥʩʢʦʡ ʵʢʩʧʝʨʪʠʟʳè. 
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5.2. ʀʜʝʥʪʠʬʠʢʘʮʠʷ ʦʬʣʦʢʩʘʮʠʥʘ, ʣʠʥʝʟʦʣʠʜʘ ʠ ʵʬʘʚʠʨʝʥʟʘ ʤʝʪʦʜʦʤ 

ʤʠʢʨʦʢʦʣʦʥʦʯʥʦʡ ɺʕɾʍ ʩ ʤʥʦʛʦʚʦʣʥʦʚʦʡ ʬʦʪʦʤʝʪʨʠʯʝʩʢʦʡ ʜʝʪʝʢʮʠʝʡ 

ɹʣʘʛʦʜʘʨʷ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ, ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʠʝ ʤʝʪʦʜʳ 

ʘʥʘʣʠʟʘ ʧʦʟʚʦʣʷʶʪ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʨʦʜʩʪʚʝʥʥʳʝ ʩʦʝʜʠʥʝʥʠʷ ʠ ʠʭ ʧʨʦʜʫʢʪʳ 

ʛʠʜʨʦʣʠʟʘ ʠʣʠ ʤʝʪʘʙʦʣʠʪʳ. ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʠ ʨʘʟʜʝʣʝʥʠʷ 

ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʚʝʱʝʩʪʚ ʚ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʤ ʘʥʘʣʠʟʝ ʚʩʸ ʯʘʱʝ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ɺʕɾʍ, ʦʜʥʘʢʦ ʦʪʩʫʪʩʪʚʠʝ ʫʥʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʨʘʟʨʘʙʦʪʢʝ ʤʝʪʦʜʠʢ 

ʘʥʘʣʠʟʘ ʦʛʨʘʥʠʯʠʚʘʝʪ ʙʦʣʝʝ ʰʠʨʦʢʦʝ ʚʥʝʜʨʝʥʠʝ ɺʕɾʍ ʚ ʧʨʘʢʪʠʢʫ 

ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ [25]. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʨʘʟʨʘʙʦʪʢʘ ʫʥʠʬʠʮʠʨʦʚʘʥʥʳʭ 

ʤʝʪʦʜʠʢ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʠʩʩʣʝʜʫʝʤʦʡ ʛʨʫʧʧʳ ʚʝʱʝʩʪʚ ʤʝʪʦʜʦʤ ɺʕɾʍ ʷʚʣʷʝʪʩʷ 

ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ.  

ʊʘʢ ʢʘʢ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʦʜʥʦʚʨʝʤʝʥʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʚʝʱʝʩʪʚ ʚ 

ʨʘʟʣʠʯʥʳʭ ʩʦʯʝʪʘʥʠʷʭ (ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʥʘʟʥʘʯʘʝʤʳʝ ʩʦʚʤʝʩʪʥʦ ʣʝʢʘʨʩʪʚʝʥʥʳʝ 

ʚʝʱʝʩʪʚʘ ʚʳʜʝʣʝʥʳ ʚ çʪʨʦʡʢʠè), ʠ ʦʥʠ ʜʦʩʪʘʪʦʯʥʦ ʩʠʣʴʥʦ ʨʘʟʣʠʯʘʶʪʩʷ ʤʝʞʜʫ 

ʩʦʙʦʡ ʧʦ ʧʦʣʷʨʥʦʩʪʠ, ʧʨʝʜʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʝʞʠʤʘ ʛʨʘʜʠʝʥʪʥʦʛʦ 

ʵʣʶʠʨʦʚʘʥʠʷ, ʫʩʣʦʚʠʷ ʢʦʪʦʨʦʛʦ ʧʦʜʙʠʨʘʣʠʩʴ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ.  

ɼʣʷ ɺʕɾʍ ʘʥʘʣʠʟʘ ʤʦʜʝʣʴʥʳʭ ʩʤʝʩʝʡ ʦʬʣʦʢʩʘʮʠʥʘ, ʣʠʥʝʟʦʣʠʜʘ ʠ 

ʵʬʘʚʠʨʝʥʟʘ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʣʝʢʘʨʩʪʚʝʥʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʨʘʟʣʠʯʥʳʭ 

ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʠʭ ʛʨʫʧʧ ʙʳʣ ʚʳʙʨʘʥ ʦʙʨʘʱʝʥʥʦ-ʬʘʟʦʚʳʡ ʚʘʨʠʘʥʪ. ɺʳʙʦʨ 

ʫʩʣʦʚʠʡ ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʜʣʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʠʩʩʣʝʜʫʝʤʳʭ 

ʬʪʦʨʩʦʜʝʨʞʘʱʠʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʚʝʱʝʩʪʚ ʦʧʠʩʘʥ ʚ ʛʣʘʚʝ 3.4: ʥʝʧʦʜʚʠʞʥʘʷ ʬʘʟʘ 

ProntoSIL-120-5-C18 AQ, ʧʦʜʚʠʞʥʘʷ ʬʘʟʘ: ʵʣʶʝʥʪ ɸ: ʣʠʪʠʷ ʧʝʨʭʣʦʨʘʪʘ ʨʘʩʪʚʦʨ 

0,2 M ï ʭʣʦʨʥʦʡ ʢʠʩʣʦʪʳ ʨʘʩʪʚʦʨ 0,005 M (ʨʅ 2,8), ʣɻʶʝʥʪ ɹ: ʘʮʝʪʦʥʠʪʨʠʣ. ʈʝʞʠʤ 

ʵʣʶʠʨʦʚʘʥʠʷ: ʣʠʥʝʡʥʳʡ ʛʨʘʜʠʝʥʪ ï 3700 ʤʢʣ 5% - 70% ɹ. ʉʢʦʨʦʩʪʴ ʧʦʪʦʢʘ 

ʧʦʜʚʠʞʥʦʡ ʬʘʟʳ ï 100 ʤʢʣ/ʤʠʥ. ʊʝʤʧʝʨʘʪʫʨʘ ʪʝʨʤʦʩʪʘʪʘ ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʦʡ 

ʢʦʣʦʥʢʠ ï 40
o
C. 

ʅʘ ʨʠʩʫʥʢʝ 37 ʧʨʠʚʝʜʝʥʘ ʭʨʦʤʘʪʦʛʨʘʤʤʘ ʤʥʦʛʦʢʦʤʧʦʥʝʥʪʦʛʦ ʨʘʩʪʚʦʨʘ 

ʠʩʩʣʝʜʫʝʤʳʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʚʝʱʝʩʪʚ ʩ ʦʬʣʦʢʩʘʮʠʥʦʤ, ʣʠʥʝʟʦʣʠʜʦʤ ʠ 

ʵʬʘʚʠʨʝʥʟʦʤ ʧʦʩʣʝ ʵʢʩʪʨʘʢʮʠʠ ʠʭ ʠʟ ʤʦʯʠ.  
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ʈʠʩʫʥʦʢ 37 ï ʍʨʦʤʘʪʦʛʨʘʤʤʘ ʤʥʦʛʦʢʦʤʧʦʥʝʥʪʥʦʛʦ ʨʘʩʪʚʦʨʘ ʚ ʤʝʪʘʥʦʣʝ. ʇʠʢʠ: 1 

ï ʤʦʨʬʠʥ; 2 ï ʧʨʦʢʘʠʥ; 3 ï ʦʬʣʦʢʩʘʮʠʥ; 4 ï ʣʠʥʝʟʦʣʠʜ; 5 ï ʬʝʥʦʙʘʨʙʠʪʘʣ; 6 ï 

ʜʠʬʝʥʛʠʜʨʘʤʠʥ; 7 ï ʠʤʠʧʨʘʤʠʥ; 8 ï ʘʤʠʪʨʠʧʪʠʣʠʥ; 9 ï ʨʠʬʘʤʧʠʮʠʥ (1); 10 ï 

ʵʬʘʚʠʨʝʥʟ; 11 ï ʨʠʬʘʤʧʠʮʠʥ (2) 

ʇʦʢʘʟʘʥʦ, ʯʪʦ ʜʝʚʷʪʴ ʠʟ ʜʝʩʷʪʠ ʠʩʩʣʝʜʫʝʤʳʭ ʩʦʝʜʠʥʝʥʠʡ ʦʪʜʝʣʷʶʪʩʷ ʜʨʫʛ 

ʦʪ ʜʨʫʛʘ ʜʦ ʙʘʟʦʚʦʡ ʣʠʥʠʠ. ʇʘʨʘ ʦʬʣʦʢʩʘʮʠʥ ï ʣʠʥʝʟʦʣʠʜ ʨʘʟʜʝʣʝʥʘ ʥʝ 

ʧʦʣʥʦʩʪʴʶ. ʇʦʣʥʦʝ ʨʘʟʜʝʣʝʥʠʝ ʵʪʠʭ ʩʦʝʜʠʥʝʥʠʡ ʤʦʞʝʪ ʙʳʪʴ ʜʦʩʪʠʛʥʫʪʦ ʧʨʠ 

ʠʟʤʝʥʝʥʠʠ ʬʦʨʤʳ ʛʨʘʜʠʝʥʪʘ. ɼʘʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʦʧʠʩʘʥʦ ʚ ʛʣʘʚʝ 3.4. ɻʦʪʦʚʘʷ 

ʣʝʢʘʨʩʪʚʝʥʥʘʷ ʬʦʨʤʘ çʈʠʬʘʤʧʠʮʠʥè ʭʨʦʤʘʪʦʛʨʘʬʠʨʫʝʪʩʷ ʚ ʚʠʜʝ ʜʚʫʭ ʧʠʢʦʚ (ʨʅ 

2,8). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʝʜʣʦʞʝʥʥʘʷ ʬʦʨʤʘ ʛʨʘʜʠʝʥʪʘ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʷʪʴ ʚʩʝ 

ʩʦʯʝʪʘʥʠʷ ʠʩʩʣʝʜʫʝʤʳʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʦʝʜʠʥʝʥʠʡ. 

ʅʘ ʧʨʝʜʩʪʘʚʣʝʥʥʦʤ ʨʠʩʫʥʢʝ ʠʟʦʙʨʘʞʝʥʦ, ʯʪʦ ʚ ʧʨʝʜʣʦʞʝʥʥʦʡ ʩʠʩʪʝʤʝ 

ʵʣʶʝʥʪʦʚ ʧʠʢʠ ʠʩʩʣʝʜʫʝʤʳʭ ʚʝʱʝʩʪʚ ʭʨʦʤʘʪʦʛʨʘʬʠʨʫʶʪʩʷ ʚ ʚʠʜʝ ʩʠʤʤʝʪʨʠʯʥʳʭ 

ʧʠʢʦʚ. ʇʦʣʫʯʝʥʥʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʘʩʠʤʤʝʪʨʠʠ, ʨʘʩʩʯʠʪʘʥʥʳʝ ʥʘ ʫʨʦʚʥʝ 10% 

ʚʳʩʦʪʳ ʧʠʢʦʚ, ʥʝ ʧʨʝʚʳʰʘʶʪ ʚʝʣʠʯʠʥʫ 1,5 ʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 60. 
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ʊʘʙʣʠʮʘ 60 ï ʂʦʵʬʬʠʮʠʝʥʪʳ ʘʩʠʤʤʝʪʨʠʠ ʠʩʩʣʝʜʫʝʤʳʭ ʚʝʱʝʩʪʚ 

(ʈʘʩʪʚʦʨʠʪʝʣʴ: ʘʮʝʪʦʥʠʪʨʠʣ ï ʣʠʪʠʷ ʧʝʨʭʣʦʨʘʪʘ ʨʘʩʪʚʦʨ 0,2 M, pH 2,8) 

ʀʩʩʣʝʜʫʝʤʦʝ ʚʝʱʝʩʪʚʦ ɸ10% 

ɸʤʠʪʨʠʧʪʠʣʠʥ 1,47 

ɼʠʬʝʥʛʠʜʨʘʤʠʥ 1,39 

ʃʠʥʝʟʦʣʠʜ 0,95 

ʀʤʠʧʨʘʤʠʥ 1,48 

ʄʦʨʬʠʥ 0,60 

ʇʨʦʢʘʠʥ 0,89 

ʆʬʣʦʢʩʘʮʠʥ 1,04 

ʈʠʬʘʤʧʠʮʠʥ (1) 

ʈʠʬʘʤʧʠʮʠʥ (2) 

1,50 

1,24 

ʌʝʥʦʙʘʨʙʠʪʘʣ 1,01 

ʕʬʘʚʠʨʝʥʟ 1,08 

ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʨʠʬʘʤʧʠʮʠʥ ʭʨʦʤʘʪʦʛʨʘʬʠʨʫʝʪʩʷ ʚ ʧʨʝʜʣʦʞʝʥʥʳʭ 

ʫʩʣʦʚʠʷʭ ʚ ʚʠʜʝ ʜʚʫʭ ʧʠʢʦʚ, ʯʪʦ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʦ ʩ ʝʛʦ ʥʝʩʪʘʙʠʣʴʥʦʩʪʴʶ ʧʨʠ 

ʨʅ 2,8, ʜʣʷ ʥʝʛʦ ʧʨʝʜʣʦʞʝʥʘ ʩʠʩʪʝʤʘ ʩ ʨʅ 6,8. ɼʘʥʥʳʝ ʜʣʷ ʥʝʛʦ ʠ ʩʦʝʜʠʥʝʥʠʡ, 

ʚʭʦʜʷʱʠʭ ʚ çʪʨʦʡʢʫè, ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 61. 

ʊʘʙʣʠʮʘ 61 ï ʂʦʵʬʬʠʮʠʝʥʪʳ ʘʩʠʤʤʝʪʨʠʠ ʜʠʬʝʥʛʠʜʨʘʤʠʥʘ, ʣʠʥʝʟʦʣʠʜʘ ʠ 

ʨʠʬʘʤʧʠʮʠʥʘ (ʈʘʩʪʚʦʨʠʪʝʣʴ: ʘʮʝʪʦʥʠʪʨʠʣ ï 0,02 ʄ ʊʨʠʩ, pH 6,8) 

ʀʩʩʣʝʜʫʝʤʦʝ ʚʝʱʝʩʪʚʦ ɸ10% 

ɼʠʬʝʥʛʠʜʨʘʤʠʥ 3,14 

ʃʠʥʝʟʦʣʠʜ 0,87 

ʈʠʬʘʤʧʠʮʠʥ 1,38 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʨʝʛʠʩʪʨʘʮʠʠ ʋʌ-ʩʧʝʢʪʨʦʚ ʛʦʪʦʚʠʣʠʩʴ ʩʪʘʥʜʘʨʪʥʳʝ 

ʨʘʩʪʚʦʨʳ ʦʧʨʝʜʝʣʷʝʤʳʭ ʚʝʱʝʩʪʚ ʩ ʢʦʥʮʝʥʪʨʘʮʠʝʡ 0,5 ʤʛ/ʤʣ ʚ ʤʝʪʘʥʦʣʝ. ɹʘʟʦʚʦʡ 

ʜʣʠʥʦʡ ʚʦʣʥʳ ʜʣʷ ʥʦʨʤʠʨʦʚʘʥʠʷ ʋʌ-ʩʧʝʢʪʨʦʚ ʙʳʣʘ ʚʳʙʨʘʥʘ 210 ʥʤ. 

ɺ ʪʘʙʣʠʮʘʭ 62 ʠ 63 ʧʦʢʘʟʘʥʳ ʜʣʠʥʳ ʚʦʣʥ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʧʦʛʣʦʱʝʥʠʷ ʠ 

ʤʠʥʠʤʘʣʴʥʦʛʦ ʧʦʛʣʦʱʝʥʠʷ ʠʩʩʣʝʜʫʝʤʳʭ ʚʝʱʝʩʪʚ. 
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ʊʘʙʣʠʮʘ 62 ï ɼʣʠʥʳ ʚʦʣʥ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʠ ʤʠʥʠʤʘʣʴʥʦʛʦ ʧʦʛʣʦʱʝʥʠʷ 

ʠʩʩʣʝʜʫʝʤʳʭ ʚʝʱʝʩʪʚ (ʈʘʩʪʚʦʨʠʪʝʣʴ: ʘʮʝʪʦʥʠʪʨʠʣ ï ʣʠʪʠʷ ʧʝʨʭʣʦʨʘʪʘ ʨʘʩʪʚʦʨ 

0,2 M, pH 2,8) 

ʀʩʩʣʝʜʫʝʤʦʝ ʚʝʱʝʩʪʚʦ lʤʘʭ, ʥʤ lʤin, ʥʤ 

ɸʤʠʪʨʠʧʪʠʣʠʥ 206, 240 230 

ɼʠʬʝʥʛʠʜʨʘʤʠʥ 210 (ʩʢʣʦʥ), 220 (ʧʣʝʯʦ), 258 246 

ʃʠʥʝʟʦʣʠʜ 196, 252 224 

ʀʤʠʧʨʘʤʠʥ ʧʣʘʪʦ 210, 252 232 

ʄʦʨʬʠʥ 210, 284 198, 262 

ʇʨʦʢʘʠʥ 194, 224, 294 210, 246 

ʆʬʣʦʢʩʘʮʠʥ 226, 296 254, 318 

ʈʠʬʘʤʧʠʮʠʥ 232, 264, 342 212, 246, 302 

ʌʝʥʦʙʘʨʙʠʪʘʣ 210 (ʩʢʣʦʥ) - 

ʕʬʘʚʠʨʝʥʟ 204, 248, 292 224, 270 

 

ʊʘʙʣʠʮʘ 63 ï ɼʣʠʥʳ ʚʦʣʥ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʠ ʤʠʥʠʤʘʣʴʥʦʛʦ ʧʦʛʣʦʱʝʥʠʷ 

ʜʠʬʝʥʛʠʜʨʘʤʠʥʘ, ʣʠʥʝʟʦʣʠʜʘ ʠ ʨʠʬʘʤʧʠʮʠʥʘ (ʈʘʩʪʚʦʨʠʪʝʣʴ: ʘʮʝʪʦʥʠʪʨʠʣ ï

 0,02 ʄ ʊʨʠʩ, pH 6,8) 

ʀʩʩʣʝʜʫʝʤʦʝ ʚʝʱʝʩʪʚʦ lʤʘʭ, ʥʤ lʤin, ʥʤ 

ɼʠʬʝʥʛʠʜʨʘʤʠʥ 210 (ʩʢʣʦʥ), 220 (ʧʣʝʯʦ), 258 246 

ʃʠʥʝʟʦʣʠʜ 196, 252 224 

ʈʠʬʘʤʧʠʮʠʥ 232, 334 210, 292 

ɺ ʪʘʙʣʠʮʘʭ 64 ʠ 65 ʧʨʠʚʝʜʝʥʳ ʩʧʝʢʪʨʘʣʴʥʳʝ ʦʪʥʦʰʝʥʠʷ ʜʣʷ ʦʬʣʦʢʩʘʮʠʥʘ, 

ʣʠʥʝʟʦʣʠʜʘ, ʵʬʘʚʠʨʝʥʟʘ ʠ ʜʨʫʛʠʭ ʠʩʩʣʝʜʫʝʤʳʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʚʝʱʝʩʪʚ, 

ʨʘʩʩʯʠʪʘʥʥʳʝ ʢʘʢ ʦʪʥʦʰʝʥʠʝ ʧʣʦʱʘʜʝʡ ʧʠʢʦʚ, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʧʨʠ ʜʣʠʥʘʭ 

ʚʦʣʥ lʭ ʠ l210. 
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ʊʘʙʣʠʮʘ 64 ï ʉʧʝʢʪʨʘʣʴʥʳʝ ʦʪʥʦʰʝʥʠʷ ʜʣʷ ʠʩʩʣʝʜʫʝʤʳʭ ʚʝʱʝʩʪʚ 

(ʈʘʩʪʚʦʨʠʪʝʣʴ: ʘʮʝʪʦʥʠʪʨʠʣ ï ʣʠʪʠʷ ʧʝʨʭʣʦʨʘʪʘ ʨʘʩʪʚʦʨ 0,2 M, pH 2,8) 

 ̄
ʀʩʩʣʝʜʫʝʤʦʝ 

ʚʝʱʝʩʪʚʦ 

ɺʨʝʤʷ 

ʫʜʝʨʞʠʚʘʥʠʷ, 

TR, ʤʢʣ 

ʉʧʝʢʪʨʘʣʴʥʦʝ ʦʪʥʦʰʝʥʠʝ, ɸ(lʭ)/ɸ(l210) 

ɸ220/

ɸ210 

ɸ230/

ɸ210 

ɸ240/

ɸ210 

ɸ250/

ɸ210 

ɸ260/

ɸ210 

ɸ280/

ɸ210 

ɸ300/

ɸ210 

1 ɸʤʠʪʨʠʧʪʠʣʠʥ 2949 0,494 0,302 0,323 0,243 0,098 0,025 0,004 

2 ɼʠʬʝʥʛʠʜʨʘʤʠʥ 2586 0,626 0,280 0,034 0,026 0,034 0,004 0,001 

3 ʃʠʥʝʟʦʣʠʜ 1612 0,299 0,356 0,771 1,183 1,052 0,312 0,096 

4 ʀʤʠʧʨʘʤʠʥ 2877 0,602 0,230 0,260 0,340 0,308 0,223 0,080 

5 ʄʦʨʬʠʥ 913 0,608 0,235 0,166 0,080 0,021 0,058 0,007 

6 ʇʨʦʢʘʠʥ 1277 1,508 1,256 0,448 0,400 0,909 2,403 2,676 

7 ʆʬʣʦʢʩʘʮʠʥ 1539 1,191 1,259 0,882 0,725 0,626 1,413 2,289 

8 
ʈʠʬʘʤʧʠʮʠʥ (1) 3088 1,158 1,108 0,963 0,809 0,754 0,759 0,503 

ʈʠʬʘʤʧʠʮʠʥ (2) 3620 1,060 1,118 1,133 1,099 1,137 0,900 0,752 

9 ʌʝʥʦʙʘʨʙʠʪʘʣ 1736 0,509 0,199 0,116 0,063 0,039 0,003 0,000 

10 ʕʬʘʚʠʨʝʥʟ 3449 0,205 0,234 0,505 0,614 0,208 0,050 0,069 

 

ʊʘʙʣʠʮʘ 65 ï ʉʧʝʢʪʨʘʣʴʥʳʝ ʦʪʥʦʰʝʥʠʷ ʜʣʷ ʜʠʬʝʥʛʠʜʨʘʤʠʥʘ, ʣʠʥʝʟʦʣʠʜʘ ʠ 

ʨʠʬʘʤʧʠʮʠʥʘ (ʈʘʩʪʚʦʨʠʪʝʣʴ: ʘʮʝʪʦʥʠʪʨʠʣ ï 0,02 ʄ ʊʨʠʩ, pH 6,8) 

 ̄
ʀʩʩʣʝʜʫʝʤʦʝ 

ʚʝʱʝʩʪʚʦ 

ɺʨʝʤʷ 

ʫʜʝʨʞʠʚʘʥʠʷ, 

TR, ʤʢʣ 

ʉʧʝʢʪʨʘʣʴʥʦʝ ʦʪʥʦʰʝʥʠʝ, ɸ(lʭ)/ɸ(l210) 

ɸ220/

ɸ210 

ɸ230/

ɸ210 

ɸ240/

ɸ210 

ɸ250/

ɸ210 

ɸ260/

ɸ210 

ɸ280/

ɸ210 

ɸ300/

ɸ210 

1 ɼʠʬʝʥʛʠʜʨʘʤʠʥ 2201 0,623 0,275 0,027 0,018 0,025 0,001 0,000 

2 ʃʠʥʝʟʦʣʠʜ 1664 0,296 0,319 0,712 1,189 1,126 0,326 0,104 

3 ʈʠʬʘʤʧʠʮʠʥ 2256 1,126 1,380 1,447 1,378 1,291 0,690 0,578 

ʈʘʟʨʘʙʦʪʘʥʥʳʝ ʫʩʣʦʚʠʷ ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʤʦʜʝʣʴʥʳʭ ʩʤʝʩʝʡ 

ʦʬʣʦʢʩʘʮʠʥʘ, ʣʠʥʝʟʦʣʠʜʘ ʠ ʵʬʘʚʠʨʝʥʟʘ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʣʝʢʘʨʩʪʚʝʥʥʳʤʠ 

ʚʝʱʝʩʪʚʘʤʠ ʜʨʫʛʠʭ ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʠʭ ʛʨʫʧʧ ʙʳʣʠ ʘʧʨʦʙʠʨʦʚʘʥʳ.  

ɺʨʝʤʝʥʘ ʫʜʝʨʞʠʚʘʥʠʷ ʩʦʝʜʠʥʝʥʠʡ ʧʦʩʣʝ ʠʟʦʣʠʨʦʚʘʥʠʷ ʠʭ ʠʟ ʤʦʯʠ ʚ 

ʧʨʝʜʣʦʞʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʘʭ 66 ʠ 67. 
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ʊʘʙʣʠʮʘ 66 ï ɺʨʝʤʝʥʘ ʫʜʝʨʞʠʚʘʥʠʷ ʠʩʩʣʝʜʫʝʤʳʭ ʚʝʱʝʩʪʚ ʧʦʩʣʝ ʵʢʩʪʨʘʢʮʠʠ 

ʠʭ ʠʟ ʤʦʯʠ (ʈʘʩʪʚʦʨʠʪʝʣʴ: ʘʮʝʪʦʥʠʪʨʠʣ ï ʣʠʪʠʷ ʧʝʨʭʣʦʨʘʪʘ ʨʘʩʪʚʦʨ 0,2 M, pH 2,8) 

ʀʩʩʣʝʜʫʝʤʦʝ ʚʝʱʝʩʪʚʦ ɺʨʝʤʷ ʫʜʝʨʞʠʚʘʥʠʷ, 

ʤʠʥ 

ʀʩʩʣʝʜʫʝʤʦʝ 

ʚʝʱʝʩʪʚʦ 

ɺʨʝʤʷ ʫʜʝʨʞʠʚʘʥʠʷ, 

ʤʠʥ 

ɸʤʠʪʨʠʧʪʠʣʠʥ 29,49 ʇʨʦʢʘʠʥ 12,77 

ɼʠʬʝʥʛʠʜʨʘʤʠʥ 25,86 ʆʬʣʦʢʩʘʮʠʥ 15,39 

ʃʠʥʝʟʦʣʠʜ 16,12 ʈʠʬʘʤʧʠʮʠʥ (1) 

ʈʠʬʘʤʧʠʮʠʥ (2) 
30,88 
36,20 

ʀʤʠʧʨʘʤʠʥ 28,77 ʌʝʥʦʙʘʨʙʠʪʘʣ 17,36 

ʄʦʨʬʠʥ 9,13 ʕʬʘʚʠʨʝʥʟ 34,49 

 

ʊʘʙʣʠʮʘ 67ï ɺʨʝʤʝʥʘ ʫʜʝʨʞʠʚʘʥʠʷ ʠʩʩʣʝʜʫʝʤʳʭ ʚʝʱʝʩʪʚ ʧʦʩʣʝ ʵʢʩʪʨʘʢʮʠʠ 

ʠʭ ʠʟ ʤʦʯʠ (ʈʘʩʪʚʦʨʠʪʝʣʴ: ʘʮʝʪʦʥʠʪʨʠʣ ï 0,02 ʄ ʊʨʠʩ, pH 6,8) 

ʀʩʩʣʝʜʫʝʤʦʝ ʚʝʱʝʩʪʚʦ ɺʨʝʤʷ ʫʜʝʨʞʠʚʘʥʠʷ, ʤʠʥ 

ɼʠʬʝʥʛʠʜʨʘʤʠʥ 22,01 

ʃʠʥʝʟʦʣʠʜ 16,64 

ʈʠʬʘʤʧʠʮʠʥ 22,56 

ʍʨʦʤʘʪʦʛʨʘʤʤʳ ʨʘʩʪʚʦʨʦʚ ʤʦʜʝʣʴʥʳʭ ʩʤʝʩʝʡ, ʟʘʧʠʩʘʥʥʳʝ ʧʨʠ ʫʩʣʦʚʠʷʭ: 

ʣɻʶʝʥʪ A: ʣʠʪʠʷ ʧʝʨʭʣʦʨʘʪʘ ʨʘʩʪʚʦʨ 0,2 M ï ʭʣʦʨʥʦʡ ʢʠʩʣʦʪʳ ʨʘʩʪʚʦʨ 0,005 M 

(ʨʅ 2,8), ʣɻʶʝʥʪ ɹ: ʘʮʝʪʦʥʠʪʨʠʣ. ɻʨʘʜʠʝʥʪ: ʣʠʥʝʡʥʳʡ; 3700 ʤʢʣ ʦʪ 5% ɹ ʜʦ 70% 

ɹ, ʠʟʦʙʨʘʞʝʥʳ ʥʘ ʨʠʩʫʥʢʘʭ 38ï43. 

 

ʈʠʩʫʥʦʢ 38 ï ʍʨʦʤʘʪʦʛʨʘʤʤʘ ʩʪʘʥʜʘʨʪʥʦʛʦ ʨʘʩʪʚʦʨʘ çʪʨʦʡʢʠè ˉ 1 ʚ 

ʤʝʪʘʥʦʣʝ. ʇʠʢʠ: 1 ï ʤʦʨʬʠʥ; 2 ï ʘʤʠʪʨʠʧʪʠʣʠʥ; 3 ï ʵʬʘʚʠʨʝʥʟ 
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ʈʠʩʫʥʦʢ 39 ï ʍʨʦʤʘʪʦʛʨʘʤʤʘ ʩʪʘʥʜʘʨʪʥʦʛʦ ʨʘʩʪʚʦʨʘ çʪʨʦʡʢʠè ˉ 2 ʚ 

ʤʝʪʘʥʦʣʝ. ʇʠʢʠ: 1 ï ʬʝʥʦʙʘʨʙʠʪʘʣ; 2 ï ʠʤʠʧʨʘʤʠʥ; 3 ï ʵʬʘʚʠʨʝʥʟ 

 

ʈʠʩʫʥʦʢ 40 ï ʍʨʦʤʘʪʦʛʨʘʤʤʘ ʩʪʘʥʜʘʨʪʥʦʛʦ ʨʘʩʪʚʦʨʘ çʪʨʦʡʢʠè ˉ 3 ʚ 

ʤʝʪʘʥʦʣʝ. ʇʠʢʠ: 1 ï ʦʬʣʦʢʩʘʮʠʥ; 2 ï ʜʠʬʝʥʛʠʜʨʘʤʠʥ; 3 ï ʠʤʠʧʨʘʤʠʥ 
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ʈʠʩʫʥʦʢ 41 ï ʍʨʦʤʘʪʦʛʨʘʤʤʘ ʩʪʘʥʜʘʨʪʥʦʛʦ ʨʘʩʪʚʦʨʘ çʪʨʦʡʢʠè ˉ 4 ʚ 

ʤʝʪʘʥʦʣʝ. ʇʠʢʠ: 1 ï ʧʨʦʢʘʠʥ; 2 ï ʦʬʣʦʢʩʘʮʠʥ; 3 ï ʬʝʥʦʙʘʨʙʠʪʘʣ 

 

ʈʠʩʫʥʦʢ 42 ï ʍʨʦʤʘʪʦʛʨʘʤʤʘ ʩʪʘʥʜʘʨʪʥʦʛʦ ʨʘʩʪʚʦʨʘ çʪʨʦʡʢʠè ˉ 5 ʚ 

ʤʝʪʘʥʦʣʝ. ʇʠʢʠ: 1 ï ʣʠʥʝʟʦʣʠʜ; 2 ï ʜʠʬʝʥʛʠʜʨʘʤʠʥ; 3, 4 ï ʨʠʬʘʤʧʠʮʠʥ 
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ʈʠʩʫʥʦʢ 43 ï ʍʨʦʤʘʪʦʛʨʘʤʤʘ ʩʪʘʥʜʘʨʪʥʦʛʦ ʨʘʩʪʚʦʨʘ çʪʨʦʡʢʠè ˉ 6 ʚ 

ʤʝʪʘʥʦʣʝ. ʇʠʢʠ: 1 ï ʧʨʦʢʘʠʥ; 2 ï ʣʠʥʝʟʦʣʠʜ; 3 ï ʜʠʬʝʥʛʠʜʨʘʤʠʥ 

ʍʨʦʤʘʪʦʛʨʘʤʤʘ ʨʘʩʪʚʦʨʘ ʤʦʜʝʣʴʥʦʡ ʩʤʝʩʠ çʪʨʦʡʢʠè ˉ5, ʟʘʧʠʩʘʥʥʘʷ ʧʨʠ 

ʫʩʣʦʚʠʷʭ: ʈʘʩʪʚʦʨʠʪʝʣʴ: ʘʮʝʪʦʥʠʪʨʠʣ ï 0,02 ʄ ʊʨʠʩ, pH 6,8. ɻʨʘʜʠʝʥʪ: ʣʠʥʝʡʥʳʡ; 

3700 ʤʢʣ ʦʪ 5% ɹ ʜʦ 70% ɹ, ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 44. 

 

ʈʠʩʫʥʦʢ 44 ï ʍʨʦʤʘʪʦʛʨʘʤʤʘ ʩʪʘʥʜʘʨʪʥʦʛʦ ʨʘʩʪʚʦʨʘ çʪʨʦʡʢʠè ˉ 5 ʚ 

ʤʝʪʘʥʦʣʝ. ʇʠʢʠ: 1 ï ʣʠʥʝʟʦʣʠʜ; 2 ï ʜʠʬʝʥʛʠʜʨʘʤʠʥ; 3 ï ʨʠʬʘʤʧʠʮʠʥ 

ʄʝʪʦʜʠʢʘ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʭ ʩʦʯʝʪʘʥʠʡ 

ʦʬʣʦʢʩʘʮʠʥʘ, ʣʠʥʝʟʦʣʠʜʘ, ʵʬʘʚʠʨʝʥʟʘ ʠ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ ʜʨʫʛʠʭ 

ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʠʭ ʛʨʫʧʧ ʤʝʪʦʜʦʤ ɺʕɾʍ: ʚ ʢʦʣʙʫ ʚʤʝʩʪʠʤʦʩʪʴʶ 100 ʤʣ 
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ʚʥʦʩʠʣʦʩʴ 25 ʤʣ ʤʦʯʠ, ʩʦʜʝʨʞʘʱʝʡ ʚʦʜʥʳʡ ʨʘʩʪʚʦʨ ʠʩʩʣʝʜʫʝʤʦʡ ʩʤʝʩʠ 

ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʚʝʱʝʩʪʚ, ʥʘʩʪʘʠʚʘʣʦʩʴ ʚ ʪʝʯʝʥʠʝ 24 ʯʘʩʦʚ ʧʨʠ ʢʦʤʥʘʪʥʦʡ 

ʪʝʤʧʝʨʘʪʫʨʝ ʠ ʧʝʨʠʦʜʠʯʝʩʢʦʤ ʧʝʨʝʤʝʰʠʚʘʥʠʠ ʥʘ ʐʝʡʢʝʨʝ S-3.08L.  

ʄʝʪʦʜʠʢʘ ʠʟʦʣʠʨʦʚʘʥʠʷ ʦʬʣʦʢʩʘʮʠʥʘ: 1 ʤʣ (ʜʣʷ 0,2 ʛ ʦʬʣʦʢʩʘʮʠʥʘ) 

ʤʦʜʝʣʴʥʦʛʦ ʦʙʨʘʟʮʘ ʤʦʯʠ ʧʦʤʝʱʘʝʪʩʷ ʚ ʧʨʦʙʠʨʢʫ, ʨʅ ʩʨʝʜʳ ʜʦʚʦʜʠʪʩʷ ʜʦ ʨʅ 6 

ʘʤʤʠʘʢʘ ʨʘʩʪʚʦʨʦʤ 10%, ʜʦʙʘʚʣʷʝʪʩʷ ʘʤʤʦʥʠʷ ʩʫʣʴʬʘʪʘ ʥʘʩʳʱʝʥʥʦʛʦ ʨʘʩʪʚʦʨ 1 

ʤʣ ʠ ʭʣʦʨʦʬʦʨʤ/ʜʠʭʣʦʨʤʝʪʘʥ 3 ʤʣ. ʉʦʜʝʨʞʠʤʦʝ ʧʨʦʙʠʨʢʠ ʧʦʤʝʱʘʝʪʩʷ ʚ 

ʜʝʣʠʪʝʣʴʥʫʶ ʚʦʨʦʥʢʫ ʠ ʚʟʙʘʣʪʳʚʘʝʪʩʷ ʚ ʪʝʯʝʥʠʝ 3 ʤʠʥ. ʉʣʦʡ ʵʢʩʪʨʘʛʝʥʪʘ 

ʦʪʜʝʣʷʝʪʩʷ ʧʦʩʣʝ ʨʘʟʜʝʣʝʥʠʷ ʬʘʟ. ʕʢʩʪʨʘʢʮʠʷ ʧʨʦʚʦʜʠʪʩʷ ʧʦʚʪʦʨʥʦ 3 ʤʣ 

ʭʣʦʨʦʬʦʨʤʘ, ʠ ʜʚʘʞʜʳ 3 ʤʣ ʚ ʩʣʫʯʘʝ ʵʢʩʪʨʘʛʠʨʦʚʘʥʠʷ ʜʠʭʣʦʨʤʝʪʘʥʦʤ, ʠʟʚʣʝʯʝʥʠʷ 

ʦʙʲʝʜʠʥʷʶʪʩʷ. ʈʘʩʪʚʦʨʠʪʝʣʠ ʫʜʘʣʷʶʪʩʷ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ. 

ʇʦʣʫʯʝʥʥʳʡ ʧʦʩʣʝ ʠʩʧʘʨʝʥʠʷ ʵʢʩʪʨʘʛʝʥʪʘ ʩʫʭʦʡ ʦʩʪʘʪʦʢ ʨʘʩʪʚʦʨʷʝʪʩʷ ʚ 10 

ʤʣ ʭʣʦʨʠʩʪʦʚʦʜʦʨʦʜʥʦʡ ʢʠʩʣʦʪʳ ʨʘʩʪʚʦʨʝ 0,1 ʄ ʠ ʜʦʚʦʜʠʪʩʷ ʜʦ ʤʝʪʢʠ ʚ ʤʝʨʥʦʡ 

ʢʦʣʙʝ ʚʤʝʩʪʠʤʦʩʪʴʶ 25 ʤʣ ʵʪʠʤ ʞʝ ʨʘʩʪʚʦʨʠʪʝʣʝʤ. ɸʣʠʢʚʦʪʥʘʷ ʯʘʩʪʴ 

ʧʦʣʫʯʝʥʥʦʛʦ ʨʘʩʪʚʦʨʘ 1 ʤʣ ʧʝʨʝʥʦʩʠʪʩʷ ʚ ʤʝʨʥʫʶ ʢʦʣʙʫ ʚʤʝʩʪʠʤʦʩʪʴʶ 100 ʤʣ ʠ 

ʜʦʚʦʜʠʪʩʷ ʜʦ ʦʙʲʸʤʘ ʭʣʦʨʠʩʪʦʚʦʜʦʨʦʜʥʦʡ ʢʠʩʣʦʪʳ ʨʘʩʪʚʦʨʦʤ 0,1 ʄ.  

ʄʝʪʦʜʠʢʘ ʠʟʦʣʠʨʦʚʘʥʠʷ ʣʠʥʝʟʦʣʠʜʘ: 1 ʤʣ (ʜʣʷ 0,2 ʛ ʣʠʥʝʟʦʣʠʜʘ) ʤʦʜʝʣʴʥʦʛʦ 

ʦʙʨʘʟʮʘ ʤʦʯʠ ʧʦʤʝʱʘʝʪʩʷ ʚ ʧʨʦʙʠʨʢʫ, ʨʅ ʩʨʝʜʳ ʜʦʚʦʜʠʪʩʷ ʜʦ ʨʅ 5 ʠʣʠ ʨʅ 4 

ʭʣʦʨʠʩʪʦʚʦʜʦʨʦʜʥʦʡ ʢʠʩʣʦʪʳ ʨʘʩʪʚʦʨʦʤ 0,1 ʄ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʜʦʙʘʚʣʷʝʪʩʷ 

ʘʤʤʦʥʠʷ ʩʫʣʴʬʘʪʘ ʥʘʩʳʱʝʥʥʦʛʦ ʨʘʩʪʚʦʨ 1 ʤʣ ʠ ʵʪʠʣʘʮʝʪʘʪ/ʜʠʭʣʦʨʤʝʪʘʥ 3 ʤʣ. 

ʉʦʜʝʨʞʠʤʦʝ ʧʨʦʙʠʨʢʠ ʧʦʤʝʱʘʝʪʩʷ ʚ ʜʝʣʠʪʝʣʴʥʫʶ ʚʦʨʦʥʢʫ ʠ ʚʟʙʘʣʪʳʚʘʝʪʩʷ ʚ 

ʪʝʯʝʥʠʝ 7 ʤʠʥ/5 ʤʠʥ. ʉʣʦʡ ʵʢʩʪʨʘʛʝʥʪʘ ʦʪʜʝʣʷʝʪʩʷ ʧʦʩʣʝ ʨʘʟʜʝʣʝʥʠʷ ʬʘʟ. 

ʕʢʩʪʨʘʢʮʠʷ ʧʨʦʚʦʜʠʪʩʷ ʧʦʚʪʦʨʥʦ 3 ʤʣ ʵʪʠʣʘʮʝʪʘʪʦʤ/ʜʠʭʣʦʨʤʝʪʘʥʦʤ, ʠʟʚʣʝʯʝʥʠʷ 

ʦʙʲʝʜʠʥʷʶʪʩʷ. ʈʘʩʪʚʦʨʠʪʝʣʠ ʫʜʘʣʷʶʪʩʷ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ. 

ʇʦʣʫʯʝʥʥʳʡ ʧʦʩʣʝ ʠʩʧʘʨʝʥʠʷ ʵʢʩʪʨʘʛʝʥʪʘ ʩʫʭʦʡ ʦʩʪʘʪʦʢ ʨʘʩʪʚʦʨʷʝʪʩʷ ʚ 10 

ʤʣ ʩʧʠʨʪʘ 95% ʠ ʜʦʚʦʜʠʪʩʷ ʜʦ ʤʝʪʢʠ ʚ ʤʝʨʥʦʡ ʢʦʣʙʝ ʚʤʝʩʪʠʤʦʩʪʴʶ 25 ʤʣ ʵʪʠʤ ʞʝ 

ʨʘʩʪʚʦʨʠʪʝʣʝʤ. ɸʣʠʢʚʦʪʥʘʷ ʯʘʩʪʴ ʧʦʣʫʯʝʥʥʦʛʦ ʨʘʩʪʚʦʨʘ 2 ʤʣ ʧʝʨʝʥʦʩʠʪʩʷ ʚ 

ʤʝʨʥʫʶ ʢʦʣʙʫ ʚʤʝʩʪʠʤʦʩʪʴʶ 100 ʤʣ ʠ ʜʦʚʦʜʠʪʩʷ ʜʦ ʦʙʲʸʤʘ ʩʧʠʨʪʦʤ 95%.  

ʄʝʪʦʜʠʢʘ ʠʟʦʣʠʨʦʚʘʥʠʷ ʵʬʘʚʠʨʝʥʟʘ: 1 ʤʣ (ʜʣʷ 0,2 ʛ ʵʬʘʚʠʨʝʥʟʘ) ʤʦʜʝʣʴʥʦʛʦ 

ʦʙʨʘʟʮʘ ʤʦʯʠ ʧʦʤʝʱʘʝʪʩʷ ʚ ʧʨʦʙʠʨʢʫ, ʨʅ ʩʨʝʜʳ ʜʦʚʦʜʠʪʩʷ ʜʦ ʨʅ 3 ʠʣʠ ʨʅ 2 
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ʭʣʦʨʠʩʪʦʚʦʜʦʨʦʜʥʦʡ ʢʠʩʣʦʪʳ ʨʘʩʪʚʦʨʦʤ 0,1 ʄ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʥʘʪʨʠʷ ʭʣʦʨʠʜʘ 

ʨʘʩʪʚʦʨ 20%/ʥʘʪʨʠʷ ʭʣʦʨʠʜʘ ʥʘʩʳʱʝʥʥʦʛʦ ʨʘʩʪʚʦʨ 1 ʤʣ ʠ ʵʬʠʨ 

ʜʠʵʪʠʣʦʚʳʡ/ʜʠʭʣʦʨʤʝʪʘʥ 3 ʤʣ. ʉʦʜʝʨʞʠʤʦʝ ʧʨʦʙʠʨʢʠ ʧʦʤʝʱʘʝʪʩʷ ʚ ʜʝʣʠʪʝʣʴʥʫʶ 

ʚʦʨʦʥʢʫ ʠ ʚʟʙʘʣʪʳʚʘʝʪʩʷ ʚ ʪʝʯʝʥʠʝ 3 ʤʠʥ/7 ʤʠʥ. ʕʢʩʪʨʘʢʮʠʷ ʧʨʦʚʦʜʠʪʩʷ ʪʨʠʞʜʳ 

ʧʦ 3 ʤʣ ʵʬʠʨʦʤ ʜʠʵʪʠʣʦʚʳʤ/ʜʠʭʣʦʨʤʝʪʘʥʦʤ. ʉʣʦʡ ʵʢʩʪʨʘʛʝʥʪʘ ʦʪʜʝʣʷʝʪʩʷ ʧʦʩʣʝ 

ʨʘʟʜʝʣʝʥʠʷ ʬʘʟ, ʠʟʚʣʝʯʝʥʠʷ ʦʙʲʝʜʠʥʷʶʪʩʷ. ʈʘʩʪʚʦʨʠʪʝʣʠ ʫʜʘʣʷʶʪʩʷ ʧʨʠ 

ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ. 

ʇʦʣʫʯʝʥʥʳʡ ʧʦʩʣʝ ʠʩʧʘʨʝʥʠʷ ʵʢʩʪʨʘʛʝʥʪʘ ʩʫʭʦʡ ʦʩʪʘʪʦʢ ʨʘʩʪʚʦʨʷʝʪʩʷ ʚ 10 

ʤʣ ʩʧʠʨʪʘ 95% ʠ ʜʦʚʦʜʠʪʩʷ ʜʦ ʤʝʪʢʠ ʚ ʤʝʨʥʦʡ ʢʦʣʙʝ ʚʤʝʩʪʠʤʦʩʪʴʶ 25 ʤʣ ʵʪʠʤ ʞʝ 

ʨʘʩʪʚʦʨʠʪʝʣʝʤ. ɸʣʠʢʚʦʪʥʘʷ ʯʘʩʪʴ ʧʦʣʫʯʝʥʥʦʛʦ ʨʘʩʪʚʦʨʘ 2 ʤʣ ʧʝʨʝʥʦʩʠʪʩʷ ʚ 

ʤʝʨʥʫʶ ʢʦʣʙʫ ʚʤʝʩʪʠʤʦʩʪʴʶ 100 ʤʣ ʠ ʜʦʚʦʜʠʪʩʷ ʜʦ ʦʙʲʸʤʘ ʥʘʪʨʠʷ ʛʠʜʨʦʢʩʠʜʘ 

ʨʘʩʪʚʦʨʦʤ 0,1 ʄ. 

ʄʝʪʦʜʠʢʘ ʠʟʦʣʠʨʦʚʘʥʠʷ ʜʨʫʛʠʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʚʝʱʝʩʪʚ: 3 ʤʣ ʤʦʜʝʣʴʥʦʛʦ 

ʦʙʨʘʟʮʘ ʤʦʯʠ ʧʝʨʝʥʦʩʠʪʩʷ ʚ ʜʝʣʠʪʝʣʴʥʫʶ ʚʦʨʦʥʢʫ, ʜʦʙʘʚʣʷʝʪʩʷ ʥʘʪʨʠʷ 

ʛʠʜʨʦʢʩʠʜʘ ʨʘʩʪʚʦʨ 0,1 ʄ ʜʦ ʨʅ 9,0-10,0; 3 ʤʣ ʭʣʦʨʦʬʦʨʤʘ ʠ ʵʢʩʪʨʘʛʠʨʫʝʪʩʷ 

ʜʚʫʢʨʘʪʥʦ ʚ ʪʝʯʝʥʠʝ 7 ʤʠʥ. ʍʣʦʨʦʬʦʨʤʥʳʝ ʠʟʚʣʝʯʝʥʠʷ ʧʝʨʝʥʦʩʷʪʩʷ ʚ ʧʨʦʙʠʨʢʫ ʢ 

ʩʫʭʦʤʫ ʦʩʪʘʪʢʫ, ʧʦʣʫʯʝʥʥʦʤʫ ʚʳʰʝ. ʆʨʛʘʥʠʯʝʩʢʠʡ ʨʘʩʪʚʦʨʠʪʝʣʴ ʫʜʘʣʷʝʪʩʷ ʚ ʪʦʢʝ 

ʚʦʟʜʫʭʘ. 

ʂ ʩʫʭʦʤʫ ʦʩʪʘʪʢʫ ʧʨʠʙʘʚʣʷʝʪʩʷ 2 ʤʣ ʤʝʪʘʥʦʣʘ, ʧʣʦʪʥʦ ʟʘʢʨʳʚʘʝʪʩʷ, 

ʚʟʙʘʣʪʳʚʘʝʪʩʷ ʚ ʪʝʯʝʥʠʝ 20 ʤʠʥ ʠ ʦʙʨʘʙʘʪʳʚʘʝʪʩʷ ʚ ʪʝʯʝʥʠʝ 10 ʤʠʥ ʥʘ 

ʫʣʴʪʨʘʟʚʫʢʦʚʦʡ ʙʘʥʝ. ɸʣʠʢʚʦʪʘ ʩʫʩʧʝʥʟʠʠ ʦʙʲʝʤʦʤ 1 ʤʣ ʧʝʨʝʥʦʩʠʪʩʷ ʚ ʧʨʦʙʠʨʢʫ 

ʠ ʮʝʥʪʨʠʬʫʛʠʨʫʝʪʩʷ (13400 ʦʙ/ʤʠʥ, 5 ʤʠʥ). ɸʣʠʢʚʦʪʘ ʧʦʣʫʯʝʥʥʦʛʦ ʨʘʩʪʚʦʨʘ 

ʦʙʲʸʤʦʤ 100 ʤʢʣ ʧʝʨʝʥʦʩʠʪʩʷ ʚ ʯʠʩʪʫʶ ʧʨʦʙʠʨʢʫ, ʜʦʙʘʚʣʷʝʪʩʷ 900 ʤʢʣ ʤʝʪʘʥʦʣʘ. 

ʇʦʣʫʯʝʥʥʳʡ ʨʘʩʪʚʦʨ ʚʚʦʜʠʪʩʷ ʚ ʢʦʣʦʥʢʫ ʚ ʦʙʲʝʤʝ 2 ʤʢʣ [9]. 

ʆʙʥʘʨʫʞʝʥʠʝ ʠʩʩʣʝʜʫʝʤʳʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʚʝʱʝʩʪʚ ʧʨʦʚʦʜʠʣʦʩʴ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʝʜʣʦʞʝʥʥʳʭ ʦʧʪʠʤʘʣʴʥʳʭ ʫʩʣʦʚʠʡ ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʘʥʘʣʠʟʠʨʫʝʤʳʭ ʩʤʝʩʝʡ: ʥʝʧʦʜʚʠʞʥʘʷ ʬʘʟʘ ProntoSIL-120-5-C18 AQ, 

ʧʦʜʚʠʞʥʘʷ ʬʘʟʘ: ʣɻʶʝʥʪ A: ʣʠʪʠʷ ʧʝʨʭʣʦʨʘʪʘ ʨʘʩʪʚʦʨ 0,2 M ï ʭʣʦʨʥʦʡ ʢʠʩʣʦʪʳ 

ʨʘʩʪʚʦʨ 0,005 M (ʨʅ 2,8), ʵʣʶʝʥʪ ɹ: ʘʮʝʪʦʥʠʪʨʠʣ. ʈʝʞʠʤ ʵʣʶʠʨʦʚʘʥʠʷ: ʣʠʥʝʡʥʳʡ 

ʛʨʘʜʠʝʥʪ ï 3700 ʤʢʣ 5% - 70% ɹ. ʉʢʦʨʦʩʪʴ ʧʦʪʦʢʘ ʧʦʜʚʠʞʥʦʡ ʬʘʟʳ ï 100 
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ʤʢʣ/ʤʠʥ. ʊʝʤʧʝʨʘʪʫʨʘ ʪʝʨʤʦʩʪʘʪʘ ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʦʡ ʢʦʣʦʥʢʠ ï 40̄ ʉ.  

ʈʝʟʫʣʴʪʘʪʳ ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʠʩʩʣʝʜʫʝʤʳʭ ʚʝʱʝʩʪʚ ʧʦʩʣʝ 

ʵʢʩʪʨʘʢʮʠʠ ʠʭ ʠʟ ʤʦʯʠ ʚ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʫʩʣʦʚʠʷʭ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 68. 

ʊʘʙʣʠʮʘ 68 ï ɺʨʝʤʝʥʘ ʫʜʝʨʞʠʚʘʥʠʷ ʠʩʩʣʝʜʫʝʤʳʭ ʚʝʱʝʩʪʚ ʧʦʩʣʝ ʵʢʩʪʨʘʢʮʠʠ 

ʠʭ ʠʟ ʤʦʯʠ 

ʀʩʩʣʝʜʫʝʤʦʝ ʚʝʱʝʩʪʚʦ ɺʨʝʤʷ ʫʜʝʨʞʠʚʘʥʠʷ, ʤʠʥ 
ʄʝʪʨʦʣʦʛʠʯʝʩʢʠʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ɸʤʠʪʨʠʧʪʠʣʠʥ 29,49; 29,48; 29,5; 29,49; 

29,49; 29,47 

X← = 29,49; SX←= 0,0042; 

DX←= 0,0108; ɽ = 0,04% 

ɼʠʬʝʥʛʠʜʨʘʤʠʥ 25,86; 25,86; 25,88; 25,87; 

25,85; 25,85 

X← = 25,86; SX←= 0,0048; 

DX←= 0,0123; ɽ = 0,05% 

ʃʠʥʝʟʦʣʠʜ 16,12; 16,11; 16,12; 16,12; 

16,12; 16,12 

X← = 16,12; SX←= 0,0017; 

DX←= 0,0043; ɽ = 0,03% 

ʀʤʠʧʨʘʤʠʥ 28,77; 28,78; 28,79; 28,77; 

28,76; 28,75 

X← = 28,77; SX←= 0,0058; 

DX←= 0,0148; ɽ = 0,05% 

ʄʦʨʬʠʥ 9,13; 9,13; 9,14; 9,13; 9,13; 

9,12 

X← = 9,13; SX←= 0,0026; 

DX←= 0,0066; ɽ = 0,07% 

ʇʨʦʢʘʠʥ 12,77; 12,77; 12,77; 12,76; 

12,77; 12,76 

X← = 12,77; SX←= 0,0021; 

DX←= 0,0054; ɽ = 0,04% 

ʆʬʣʦʢʩʘʮʠʥ 15,39; 15,38; 15,40; 15,39; 

15,38; 15,39 

X← = 15,39; SX←= 0,0031; 

DX←= 0,0079; ɽ = 0,05% 

ʈʠʬʘʤʧʠʮʠʥ (1) 30,88; 30,87; 30,88; 30,89; 

30,89; 30,87 

X← = 30,88; SX←= 0,0037; 

DX←= 0,0094; ɽ = 0,03% 

ʈʠʬʘʤʧʠʮʠʥ (2) 36,20; 36,22; 36,21; 36,19; 

36,21; 36,19 

X← = 36,20; SX←= 0,0049; 

DX←= 0,0127; ɽ = 0,04% 

ʌʝʥʦʙʘʨʙʠʪʘʣ 17,36; 17,38; 17,36; 17,36; 

17,35; 17,36 

X← = 17,36; SX←= 0,0040; 

DX←= 0,0103; ɽ = 0,06% 

ʕʬʘʚʠʨʝʥʟ 34,49; 34,5; 34,48; 34,49; 

34,50; 34,50 

X← = 34,49; SX←= 0,0033; 

DX←= 0,0086; ɽ = 0,02% 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚʳʰʝ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, 

ʯʪʦ ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʫʥʠʬʠʮʠʨʦʚʘʥʥʘʷ ʤʝʪʦʜʠʢʘ ʧʦʟʚʦʣʷʝʪ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ 

ʦʬʣʦʢʩʘʮʠʥ, ʣʠʥʝʟʦʣʠʜ ʠ ʵʬʘʚʠʨʝʥʟ ʤʝʪʦʜʦʤ ɺʕɾʍ ʧʦʩʣʝ ʵʢʩʪʨʘʢʮʠʠ ʠʭ ʠʟ ʤʦʯʠ 

ʢʘʢ ʦʪʜʝʣʴʥʦ, ʪʘʢ ʠ ʧʨʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʭ ʦʪʨʘʚʣʝʥʠʷʭ ʩʦʚʤʝʩʪʥʦ ʩ 

ʣʝʢʘʨʩʪʚʝʥʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʜʨʫʛʠʭ ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʠʭ ʛʨʫʧʧ.  

ɺʳʚʦʜʳ ʧʦ ʛʣʘʚʝ 

1. ʆʧʪʠʤʠʟʠʨʦʚʘʥʳ ʫʩʣʦʚʠʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʦʬʣʦʢʩʘʮʠʥʘ, ʣʠʥʝʟʦʣʠʜʘ ʠ 

ʵʬʘʚʠʨʝʥʟʘ ʧʨʠ ʩʦʚʤʝʩʪʥʦʤ ʧʨʠʩʫʪʩʪʚʠʠ ʩ ʘʤʠʪʨʠʧʪʠʣʠʥʦʤ, ʜʠʬʝʥʛʠʜʨʘʤʠʥʦʤ, 
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ʠʤʠʧʨʘʤʠʥʦʤ, ʤʦʨʬʠʥʦʤ, ʧʨʦʢʘʠʥʦʤ, ʨʠʬʘʤʧʠʮʠʥʦʤ ʠ ʬʝʥʦʙʘʨʙʠʪʘʣʦʤ ʚ 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʦʙʲʝʢʪʘʭ ʤʝʪʦʜʦʤ ʊʉʍ. ʇʨʝʜʣʦʞʝʥʘ ʠ ʦʙʦʩʥʦʚʘʥʘ ʩʠʩʪʝʤʘ 

ʨʘʩʪʚʦʨʠʪʝʣʝʡ ʵʪʠʣʘʮʝʪʘʪ ï ʭʣʦʨʦʬʦʨʤ ï ʘʤʤʠʘʢʘ ʨʘʩʪʚʦʨ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʡ 

25% (17:2:1,5). 

2. ʇʦʜʦʙʨʘʥʳ ʫʩʣʦʚʠʷ ʨʘʟʜʝʣʝʥʠʷ ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʦʬʣʦʢʩʘʮʠʥʘ, ʣʠʥʝʟʦʣʠʜʘ 

ʠ ʵʬʘʚʠʨʝʥʟʘ ʩ ʘʤʠʪʨʠʧʪʠʣʠʥʦʤ, ʜʠʬʝʥʛʠʜʨʘʤʠʥʦʤ, ʠʤʠʧʨʘʤʠʥʦʤ, ʤʦʨʬʠʥʦʤ, 

ʧʨʦʢʘʠʥʦʤ, ʨʠʬʘʤʧʠʮʠʥʦʤ ʠ ʬʝʥʦʙʘʨʙʠʪʘʣʦʤ ʚ ʠʟʚʣʝʯʝʥʠʷʭ ʠʟ ʤʦʯʠ ʤʝʪʦʜʦʤ 

ɺʕɾʍ: ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʘʷ ʢʦʣʦʥʢʘ (75Ĭ2 ʤʤ), ʥʝʧʦʜʚʠʞʥʘʷ ʬʘʟʘ: ʧʦʣʠʤʝʨʥʳʡ 

ʩʦʨʙʝʥʪ ProntoSIL-120-5-C18 AQ, ʧʦʜʚʠʞʥʘʷ ʬʘʟʘ: ʵʣʶʝʥʪ ɸ: ʣʠʪʠʷ 

ʧʝʨʭʣʦʨʘʪʘ ʨʘʩʪʚʦʨ 0,2 M ï ʭʣʦʨʥʦʡ ʢʠʩʣʦʪʳ ʨʘʩʪʚʦʨ 0,005 M (ʨʅ 2,8), ʣɻʶʝʥʪ ɹ ï 

ʘʮʝʪʦʥʠʪʨʠʣ. ɻʨʘʜʠʝʥʪʥʳʡ ʨʝʞʠʤ ʵʣʶʠʨʦʚʘʥʠʷ: 3700 ʤʢʣ 5% - 70% ɹ (0-35 ʤʠʥ). 

ʉʢʦʨʦʩʪʴ ʧʦʪʦʢʘ ʧʦʜʚʠʞʥʦʡ ʬʘʟʳ ï 100 ʤʢʣ/ʤʠʥ. ʊʝʤʧʝʨʘʪʫʨʘ ʪʝʨʤʦʩʪʘʪʘ 

ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʦʡ ʢʦʣʦʥʢʠ ï 40
o
C. ʇʦʛʨʝʰʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʥʝ ʙʦʣʝʝ 0,07 %.  
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ʆɹʑʀɽ ɺʓɺʆɼʓ 

1. ʆʧʨʝʜʝʣʝʥʳ ʦʧʪʠʤʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʝʩʢʦʛʦ 

ʦʧʨʝʜʝʣʝʥʠʷ (ʨʘʩʪʚʦʨʠʪʝʣʴ ʠ ʨʅ ʩʨʝʜʳ, ʦʧʪʠʯʝʩʢʠʡ ʦʙʨʘʟʝʮ ʩʨʘʚʥʝʥʠʷ, 

ʘʥʘʣʠʪʠʯʝʩʢʘʷ ʜʣʠʥʘ ʚʦʣʥʳ, ʦʧʪʠʤʘʣʴʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ) ʠ ʨʘʟʨʘʙʦʪʘʥʳ 

ʫʥʠʬʠʮʠʨʦʚʘʥʥʳʝ ʤʝʪʦʜʠʢʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʦʬʣʦʢʩʘʮʠʥʘ, 

ʣʠʥʝʟʦʣʠʜʘ ʠ ʵʬʘʚʠʨʝʥʟʘ ʚ ʩʫʙʩʪʘʥʮʠʷʭ ʠ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʬʦʨʤʘʭ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚ ʢʘʯʝʩʪʚʝ ʦʧʪʠʯʝʩʢʠʭ ʦʙʨʘʟʮʦʚ ʩʨʘʚʥʝʥʠʷ ʢʘʣʠʷ ʬʝʨʨʠʮʠʘʥʠʜ ʠ 

ʢʘʣʠʷ ʭʨʦʤʘʪ, ʦʪʣʠʯʘʶʱʠʝʩʷ ʪʦʯʥʦʩʪʴʶ ʠ ʚʳʩʦʢʦʡ ʚʦʩʧʨʦʠʟʚʦʜʠʤʦʩʪʴʶ; 

ʨʘʟʨʘʙʦʪʘʥʳ ʠ ʧʨʝʜʣʦʞʝʥʳ ʧʨʦʝʢʪʳ ʠʟʤʝʥʝʥʠʡ ʌʉʇ.  

2. ʆʧʪʠʤʠʟʠʨʦʚʘʥʳ ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʘʥʘʣʠʟʘ 

ʦʬʣʦʢʩʘʮʠʥʘ, ʣʠʥʝʟʦʣʠʜʘ ʠ ʵʬʘʚʠʨʝʥʟʘ ʤʝʪʦʜʦʤ ɺʕɾʍ: ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʘʷ 

ʢʦʣʦʥʢʘ (75Ĭ2 ʤʤ), ʥʝʧʦʜʚʠʞʥʘʷ ʬʘʟʘ: ʧʦʣʠʤʝʨʥʳʡ ʩʦʨʙʝʥʪ ProntoSIL-120-5-C18 

AQ, ʧʦʜʚʠʞʥʘʷ ʬʘʟʘ: ʣɻʶʝʥʪ ɸ: ʣʠʪʠʷ ʧʝʨʭʣʦʨʘʪʘ ʨʘʩʪʚʦʨ 0,2 M ï ʭʣʦʨʥʦʡ 

ʢʠʩʣʦʪʳ ʨʘʩʪʚʦʨ 0,005 M (ʨʅ 2,8), ʣɻʶʝʥʪ ɹ ï ʘʮʝʪʦʥʠʪʨʠʣ. ɻʨʘʜʠʝʥʪʥʳʡ ʨʝʞʠʤ 

ʵʣʶʠʨʦʚʘʥʠʷ: 550 ʤʢʣ 27% ɹ; 550 ʤʢʣ ʦʪ 27% ʜʦ 100% ɹ; 900 ʤʢʣ 100% ɹ (0-14 

ʤʠʥ). ʉʢʦʨʦʩʪʴ ʧʦʪʦʢʘ ʧʦʜʚʠʞʥʦʡ ʬʘʟʳ ï 100 ʤʢʣ/ʤʠʥ. ʊʝʤʧʝʨʘʪʫʨʘ ʪʝʨʤʦʩʪʘʪʘ 

ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʦʡ ʢʦʣʦʥʢʠ ï 40
o
C. ʈʘʟʨʘʙʦʪʘʥʳ ʤʝʪʦʜʠʢʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ 

ʦʧʨʝʜʝʣʝʥʠʷ ʦʬʣʦʢʩʘʮʠʥʘ, ʣʠʥʝʟʦʣʠʜʘ ʠ ʵʬʘʚʠʨʝʥʟʘ ʚ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʬʦʨʤʘʭ 

ʤʝʪʦʜʦʤ ɺʕɾʍ; ʨʘʟʨʘʙʦʪʘʥʳ ʠ ʧʨʝʜʣʦʞʝʥʳ ʧʨʦʝʢʪʳ ʠʟʤʝʥʝʥʠʡ ʌʉʇ. 

3. ʆʙʦʩʥʦʚʘʥʳ ʫʩʣʦʚʠʷ ʵʢʩʪʨʘʢʮʠʠ ʤʝʪʦʜʦʤ ɾɾʕ (ʨʅ ʩʨʝʜʳ, ʧʨʠʨʦʜʘ 

ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʨʘʩʪʚʦʨʠʪʝʣʷ, ʚʨʝʤʷ ʠ ʢʨʘʪʥʦʩʪʴ ʵʢʩʪʨʘʢʮʠʠ, ʵʣʝʢʪʨʦʣʠʪ) 

ʦʬʣʦʢʩʘʮʠʥʘ, ʣʠʥʝʟʦʣʠʜʘ ʠ ʵʬʘʚʠʨʝʥʟʘ ʠʟ ʨʘʩʪʚʦʨʦʚ; ʨʘʟʨʘʙʦʪʘʥʳ ʫʩʣʦʚʠʷ 

ʠʟʦʣʠʨʦʚʘʥʠʷ ʬʪʦʨʩʦʜʝʨʞʘʱʠʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ ʠʟ ʤʦʜʝʣʴʥʦʛʦ ʦʙʨʘʟʮʘ 

ʤʦʯʠ. 

4. ɺʧʝʨʚʳʝ ʥʘ ʦʩʥʦʚʘʥʠʠ ʠʟʫʯʝʥʠʷ ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʦʡ ʧʦʜʚʠʞʥʦʩʪʠ 

ʦʬʣʦʢʩʘʮʠʥʘ, ʣʠʥʝʟʦʣʠʜʘ ʠ ʵʬʘʚʠʨʝʥʟʘ ʚ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʭ ʩʦʯʝʪʘʥʠʷʭ ʩ 

ʘʤʠʪʨʠʧʪʠʣʠʥʦʤ, ʜʠʬʝʥʛʠʜʨʘʤʠʥʦʤ, ʠʤʠʧʨʘʤʠʥʦʤ, ʤʦʨʬʠʥʦʤ, ʧʨʦʢʘʠʥʦʤ, 

ʨʠʬʘʤʧʠʮʠʥʦʤ ʠ ʬʝʥʦʙʘʨʙʠʪʘʣʦʤ ʦʧʨʝʜʝʣʝʥʘ ʩʠʩʪʝʤʘ ʨʘʩʪʚʦʨʠʪʝʣʝʡ ʵʪʠʣʘʮʝʪʘʪ 

ï ʭʣʦʨʦʬʦʨʤ ï ʘʤʤʠʘʢʘ ʨʘʩʪʚʦʨ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʡ 25% (17:2:1,5) ʠ ʨʘʟʨʘʙʦʪʘʥʘ 

ʤʝʪʦʜʠʢʘ ʠʭ ʨʘʟʜʝʣʝʥʠʷ ʠ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʧʨʠ ʩʦʚʤʝʩʪʥʦʤ ʧʨʠʩʫʪʩʪʚʠʠ ʩ 
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ʘʤʠʪʨʠʧʪʠʣʠʥʦʤ, ʜʠʬʝʥʛʠʜʨʘʤʠʥʦʤ, ʠʤʠʧʨʘʤʠʥʦʤ, ʤʦʨʬʠʥʦʤ, ʧʨʦʢʘʠʥʦʤ, 

ʨʠʬʘʤʧʠʮʠʥʦʤ ʠ ʬʝʥʦʙʘʨʙʠʪʘʣʦʤ ʤʝʪʦʜʦʤ ʊʉʍ. 

5. ʇʨʝʜʣʦʞʝʥʳ ʫʩʣʦʚʠʷ ʭʨʦʤʘʪʦʛʨʘʬʠʨʦʚʘʥʠʷ ʢʦʤʙʠʥʘʮʠʡ ʦʬʣʦʢʩʘʮʠʥʘ, 

ʣʠʥʝʟʦʣʠʜʘ ʠ ʵʬʘʚʠʨʝʥʟʘ ʩ ʘʤʠʪʨʠʧʪʠʣʠʥʦʤ, ʜʠʬʝʥʛʠʜʨʘʤʠʥʦʤ, ʠʤʠʧʨʘʤʠʥʦʤ, 

ʤʦʨʬʠʥʦʤ, ʧʨʦʢʘʠʥʦʤ, ʨʠʬʘʤʧʠʮʠʥʦʤ ʠ ʬʝʥʦʙʘʨʙʠʪʘʣʦʤ ʤʝʪʦʜʦʤ ɺʕɾʍ; 

ʨʘʟʨʘʙʦʪʘʥʳ ʤʝʪʦʜʠʢʠ ʨʘʟʜʝʣʝʥʠʷ ʠ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʠʭ ʚ ʩʦʯʝʪʘʥʠʷʭ ʩ 

ʘʤʠʪʨʠʧʪʠʣʠʥʦʤ, ʜʠʬʝʥʛʠʜʨʘʤʠʥʦʤ, ʠʤʠʧʨʘʤʠʥʦʤ, ʤʦʨʬʠʥʦʤ, ʧʨʦʢʘʠʥʦʤ, 

ʨʠʬʘʤʧʠʮʠʥʦʤ ʠ ʬʝʥʦʙʘʨʙʠʪʘʣʦʤ ʚ ʠʟʚʣʝʯʝʥʠʷʭ ʠʟ ʤʦʜʝʣʴʥʦʛʦ ʦʙʨʘʟʮʘ ʤʦʯʠ 

ʤʝʪʦʜʦʤ ɺʕɾʍ.  

 



132 

 

ʉʇʀʉʆʂ ʃʀʊɽʈɸʊʋʈʓ 

1. ɺʣʘʩʦʚʘ, ʀ.ɺ. ʉʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʚ ʘʥʘʣʠʟʝ 

ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ / ʀ.ɺ. ɺʣʘʩʦʚʘ, ɸ.ɺ. ʐʠʣʦʚʘ, ʖ.ʉ. ʌʦʢʠʥʘ // 

ɿʘʚʦʜʩʢʘʷ ʣʘʙʦʨʘʪʦʨʠʷ. ɼʠʘʛʥʦʩʪʠʢʘ ʤʘʪʝʨʠʘʣʦʚ. ï 2011. ï ʊʦʤ 77, ˉ 1. 

ï ʉ. 21-28.  

2. ɼʝʭʥʠʯ, ɸ.ɺ. ʅʦʚʳʝ ʠ ʩʪʘʨʳʝ ʦʢʩʘʟʦʣʠʜʠʥʦʥʳ. ʊʝʜʠʟʦʣʠʜ ʠ ʣʠʥʝʟʦʣʠʜ ï 

ʚ ʯʝʤ ʦʪʣʠʯʠʷ? / ɸ.ɺ. ɼʝʭʥʠʯ, ʅ.ʅ. ʍʘʯʘʪʨʷʥ // ʂʣʠʥʠʯʝʩʢʘʷ 

ʤʠʢʨʦʙʠʦʣʦʛʠʷ ʠ ʘʥʪʠʤʠʢʨʦʙʥʘʷ ʭʠʤʠʦʪʝʨʘʧʠʷ. ï 2017. ï ʊ. 19, ˉ 2. ï 

ʉ. 121-129. 

3. ɽʬʨʝʤʝʥʢʦʚʘ, ʆ.ɺ. ʃʠʥʝʟʦʣʠʜ ï ʧʝʨʚʳʡ ʧʨʝʧʘʨʘʪ ʥʦʚʦʛʦ ʢʣʘʩʩʘ 

ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʭ ʩʨʝʜʩʪʚ ʦʢʩʘʟʦʣʠʜʠʥʦʥʦʚ / ʆ.ɺ. ɽʬʨʝʤʝʥʢʦʚʘ, ʖ.ɹ. 

ɹʝʣʦʫʩʦʚ // ʂʘʯʝʩʪʚʝʥʥʘʷ ʢʣʠʥʠʯʝʩʢʘʷ ʧʨʘʢʪʠʢʘ. ï 2002. ï ˉ 2. ï ʉ. 2-11. 

4. ʀʣʣʘʨʠʦʥʦʚ, ɸ. ʀ. ʆʧʪʠʯʝʩʢʠʝ ʦʙʨʘʟʮʳ ʩʨʘʚʥʝʥʠʷ ʚ 

ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʝʩʢʦʤ ʘʥʘʣʠʟʝ ʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ: ʫʯʝʙʥʦʝ 

ʧʦʩʦʙʠʝ. / ɸ. ʀ. ʀʣʣʘʨʠʦʥʦʚ, ɽ.ɸ. ʀʣʣʘʨʠʦʥʦʚʘ, ʀ.ʇ. ʉʳʨʦʚʘʪʩʢʠʡ. ï 

ʀʨʢʫʪʩʢ, 2008. ï 151 ʩ. 

5. ʀʣʣʘʨʠʦʥʦʚʘ, ɽ.ɸ. ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʝʩʢʦʛʦ ʠ 

ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʦʛʦ ʤʝʪʦʜʦʚ ʘʥʘʣʠʟʘ ʘʟʦʪʩʦʜʝʨʞʘʱʠʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ 

ʩʨʝʜʩʪʚ: ʜʠʩ. éʜ-ʨʘ ʭʠʤ. ʥʘʫʢ: 21.01.2005. ï ʄ.: ʈʦʩʩʠʡʩʢʠʡ 

ʫʥʠʚʝʨʩʠʪʝʪ ʜʨʫʞʙʳ ʥʘʨʦʜʦʚ, 2004. ï 379 ʩ. 

6. ʀʥʬʝʢʮʠʦʥʥʳʝ ʙʦʣʝʟʥʠ ʠ ʧʨʦʙʣʝʤʳ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ / ɽ.ʉ. 

ɹʝʣʦʟʝʨʦʚ [ʠ ʜʨ.] // ʋʣʴʷʥʦʚʩʢʠʡ ʤʝʜʠʢʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʡ ʞʫʨʥʘʣ. ï 2016. 

ï ˉ 3. ï ʉ. 8-15. 

7. ʂʘʨʪʘʰʦʚ, ɺ.ɸ. ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʦʮʝʥʢʘ ʵʢʩʪʨʘʛʠʨʫʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ 

ʥʝʢʦʪʦʨʳʭ ʨʘʩʪʚʦʨʠʪʝʣʝʡ ʧʨʠ ʚʳʜʝʣʝʥʠʠ ʜʠʧʠʨʠʜʘʤʦʣʘ ʠʟ 

ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ / ɺ.ɸ. ʂʘʨʪʘʰʦʚ, ʃ.ɺ. ʏʝʨʥʦʚʘ // ʅʦʚʳʝ 

ʪʝʭʥʦʣʦʛʠʠ. ï 2010. ï ˉ 1. ï ʉ. 139-143. 

8. ʂʦʨʤʠʰʠʥ, ɺ.ɸ. ɼʝʥʩʠʪʦʤʝʪʨʠʯʝʩʢʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʥʝʢʦʪʦʨʳʭ 

ʥʘʨʢʦʪʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʠ ʧʩʠʭʦʪʨʦʧʥʳʭ ʚʝʱʝʩʪʚ ʚ ʭʠʤʠʢʦ-



133 

 

ʪʦʢʩʠʢʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ: ʜʠʩ. éʢʘʥʜ. ʬʘʨʤ. ʥʘʫʢ. ï ʉʘʤʘʨʘ, 

2014. ï 145 ʩ. 

9. ʃʘʟʠʮʢʘʷ, ɸ.ʄ. ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʤʝʪʦʜʦʚ ʘʥʘʣʠʟʘ ʧʨʦʠʟʚʦʜʥʳʭ 

ʙʝʥʟʦʜʠʘʟʝʧʠʥʘ ʠ ʬʝʥʠʣʘʣʢʠʣʘʤʠʥʘ: ʜʠʩ. éʢʘʥʜ. ʬʘʨʤ. ʥʘʫʢ: 13.12.17. ï 

ʀʥʩʪʠʪʫʪ ʦʙʱʝʡ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʙʠʦʣʦʛʠʠ ʉʆ ʈɸʅ. ï ʋʣʘʥ-ʋʜʵ, 

2017. ï 144 ʩ. 

10. ʃʘʟʠʮʢʘʷ ɸ.ʄ. ʈʘʟʨʘʙʦʪʢʘ ʠ ʚʘʣʠʜʘʮʠʷ ʤʝʪʦʜʠʢʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ 

ʦʧʨʝʜʝʣʝʥʠʷ ʪʦʬʠʟʦʧʘʤʘ ʠ ʬʝʥʘʟʝʧʘʤʘ ʚ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʬʦʨʤʘʭ 

ʤʝʪʦʜʦʤ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʦʡ ʞʠʜʢʦʩʪʥʦʡ ʭʨʦʤʘʪʦʛʨʘʬʠʠ / ɸ.ʄ. 

ʃʘʟʠʮʢʘʷ, ʅ.ɺ. ʏʤʝʣʝʚʩʢʘʷ, ɽ.ɸ. ʀʣʣʘʨʠʦʥʦʚʘ // ʂʫʙʘʥʩʢʠʡ ʥʘʫʯʥʳʡ 

ʤʝʜʠʮʠʥʩʢʠʡ ʚʝʩʪʥʠʢ. ï 2017. ï ʊ. 135, ˉ 4. ï ʉ. 100-104. 

11. ʃʘʟʠʮʢʘʷ ɸ.ʄ. ʉʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʪʦʬʠʟʦʧʘʤʘ / ɸ.ʄ. 

ʃʘʟʠʮʢʘʷ, ɽ.ɸ. ʀʣʣʘʨʠʦʥʦʚʘ, ʄ.ɻ. ʊʦʢʘʨʝʚʘ // ʉʠʙʠʨʩʢʠʡ ʤʝʜʠʮʠʥʩʢʠʡ 

ʞʫʨʥʘʣ (ʀʨʢʫʪʩʢ). ï 2015. ï ˉ 2. ï ʉ. 25-27.  

12. ʃʘʟʠʮʢʘʷ ɸ.ʄ. ʊʦʥʢʦʩʣʦʡʥʘʷ ʭʨʦʤʘʪʦʛʨʘʬʠʷ ʚ ʘʥʘʣʠʟʝ ʧʩʠʭʦʪʨʦʧʥʳʭ 

ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ ʧʨʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʭ ʦʪʨʘʚʣʝʥʠʷʭ / ɸ.ʄ. 

ʃʘʟʠʮʢʘʷ, ʅ.ɺ. ʏʤʝʣʝʚʩʢʘʷ, ɽ.ɸ. ʀʣʣʘʨʠʦʥʦʚʘ // Acta Biomedica 

Scientifica. ï 2017. ï ʊ. 2, ˉ 4 (116). ï ʉ. 74-79. 

13. ʃʠʥʝʟʦʣʠʜ, ʪʘʙʣʝʪʢʠ ʧʦʢʨʳʪʳʝ ʦʙʦʣʦʯʢʦʡ 200 ʤʛ. ʅʦʨʤʘʪʠʚʥʳʡ 

ʜʦʢʫʤʝʥʪ ʌʉ 002276-111013. ï ʄ., 2013. ï 2 ʩ. 

14. ʃʠʥʝʟʦʣʠʜ. ʅʦʨʤʘʪʠʚʥʳʡ ʜʦʢʫʤʝʥʪ ʌʉ 000704-120913. ï ʄ., 2013. ï 17 

ʩ. 

15. ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʬʘʨʤʘʢʦʧʝʷ // ʀʟʜ. 9-ʝ. ï ɾʝʥʝʚʘ. ɺʆɿ, 2019.  

16. ʆʙʱʠʝ ʤʝʪʦʜʳ ʘʥʘʣʠʟʘ. ʆʌʉ 42-0111-09 // ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʬʘʨʤʘʢʦʧʝʷ 

ʈʌ XII  ʠʟʜ. ï ʊ. 2. ï 440 ʩ. 

17. ʆʧʨʝʜʝʣʝʥʠʝ ʘʥʪʠʙʠʦʪʠʢʘ ʬʪʦʨʭʠʥʦʣʦʥʦʚʦʛʦ ʨʷʜʘ ʣʝʚʦʬʣʦʢʩʘʮʠʥʘ ʚ 

ʤʦʯʝ ʤʝʪʦʜʦʤ ʧʦʣʷʨʠʟʘʮʠʦʥʥʦʛʦ ʬʣʫʦʨʝʩʮʝʥʪʥʦʛʦ ʠʤʤʫʥʦʘʥʘʣʠʟʘ / ʀ.ɸ. 

ʐʘʥʠʥ, ɸ.ʈ. ʐʘʡʤʘʨʜʘʥʦʚ, ʅ.ʊ.ɼ ʊʭʘʡ, ʉ.ɸ.ɽʨʝʤʠʥ // ɾʫʨʥʘʣ 

ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʭʠʤʠʠ. ï 2015. ï ʊ. 70, ˉ 6. ï ʉ. 617-623. 



134 

 

18. ʆʬʣʦʢʩʘʮʠʥ ʨʘʩʪʚʦʨ ʜʣʷ ʠʥʬʫʟʠʡ 0,2% ʄ. ʅʦʨʤʘʪʠʚʥʳʡ ʜʦʢʫʤʝʥʪ ʌʉ 

42-11886-01. ï ʄ., 2001. ï 8 ʩ.  

19. ʆʬʣʦʢʩʘʮʠʥ, ʪʘʙʣʝʪʢʠ ʧʦʢʨʳʪʳʝ ʦʙʦʣʦʯʢʦʡ 200 ʤʛ. ʅʦʨʤʘʪʠʚʥʳʡ 

ʜʦʢʫʤʝʥʪ ʌʉ 42-12212-02. ï ʄ., 2002. ï 19 ʩ.  

20. ʆʬʣʦʢʩʘʮʠʥ. ʅʦʨʤʘʪʠʚʥʳʡ ʜʦʢʫʤʝʥʪ ʌʉ 42-14653-07. ï ʄ., 2007. ï 13 

ʩ.  

21. ʇʘʜʝʡʩʢʘʷ, ɽ.ʅ. ʃʝʚʦʬʣʦʢʩʘʮʠʥ (ʊʘʚʘʥʠʢÈ) ï ʧʨʝʧʘʨʘʪ ʛʨʫʧʧʳ 

ʬʪʦʨʭʠʥʦʣʦʥʦʚ ʜʣʷ ʣʝʯʝʥʠʷ ʠʥʬʝʢʮʠʦʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʩ ʰʠʨʦʢʠʤʠ 

ʧʦʢʘʟʘʥʠʷʤʠ ʢ ʧʨʠʤʝʥʝʥʠʶ / ɽ.ʅ. ʇʘʜʝʡʩʢʘʷ // ʂʘʯʝʩʪʚʝʥʥʘʷ ʢʣʠʥʠʯʝʩʢʘʷ 

ʧʨʘʢʪʠʢʘ. ï 2002. ï ˉ 2. ï ʉ. 80-95. 

22. ʇʨʦʢʦʬʴʝʚʘ, ʄ.ʄ. ʊʝʨʘʧʠʷ ɺʀʏ-ʠʥʬʝʢʮʠʠ: ʤʝʪʦʜʳ ʠ ʧʝʨʩʧʝʢʪʠʚʳ / 

ʄ.ʄ. ʇʨʦʢʦʬʴʝʚʘ, ʉ.ʅ. ʂʦʯʝʪʢʦʚ, ɺ.ʉ. ʇʨʘʩʦʣʦʚ // Acta Naturae. ï 2016. ï 

ʊ. 8, ˉ 4 (31). ï C. 26-36. 

23. ʈʫʢʦʚʦʜʩʪʚʦ ʧʦ ʚʘʣʠʜʘʮʠʠ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʤʝʪʦʜʠʢ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ 

ʩʫʜʝʙʥʦ-ʭʠʤʠʯʝʩʢʦʤ ʠ ʭʠʤʠʢʦ-ʪʦʢʩʠʢʦʣʦʛʠʯʝʩʢʦʤ ʘʥʘʣʠʟʝ 

ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ / ʉ.ʉ. ɹʘʨʩʝʛʷʥ ʠ ʜʨ. ï ʄ., 2014. ï 52 ʩ.  

24. ʉʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʷ ʚ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʡ ʠ ʚʠʜʠʤʦʡ ʦʙʣʘʩʪʷʭ. ʆʌʉ 

1.2.1.1.0003.15. // ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʬʘʨʤʘʢʦʧʝʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ï 

ʀʟʜ. 14-ʝ. ï ʄ., 2018. ï ʊʦʤ 1. ï ʉ. 749-758. 

25. ʊʠʪʦʚ ʀ.ɺ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʪʦʜʘ ʋʌ-ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʠ ʜʣʷ 

ʫʩʪʘʥʦʚʣʝʥʠʷ ʧʦʜʣʠʥʥʦʩʪʠ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ ʛʨʫʧʧʳ ʬʪʦʨʭʠʥʦʣʦʥʦʚ 

/ ʀ.ɺ. ʊʠʪʦʚ, ɺ.ʃ. ɼʦʨʦʬʝʝʚ, ɸ.ʇ. ɸʨʟʘʤʘʩʮʝʚ // ɺʝʩʪʥʠʢ ɺɻʋ. ï 2004. ï ˉ 

2. ï ʉ. 264-269. 

26. ʌʘʨʤʘʮʝʚʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ, ʚʣʠʷʶʱʠʭ ʥʘ 

ʦʙʤʝʥʥʳʝ ʧʨʦʮʝʩʩʳ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʦʡ ʞʠʜʢʦʩʪʥʦʡ 

ʭʨʦʤʘʪʦʛʨʘʬʠʠ / ʉ.ʖ. ɻʘʨʤʦʥʦʚ, ʀ.ɸ. ʉʘʣʘʭʦʚ, ɻ.ʈ. ʅʫʨʠʩʣʘʤʦʚʘ [ʠ ʜʨ.] // 

ɺʝʩʪʥʠʢ ʂʘʟʘʥʩʢʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. ï 2010. ï C. 30-36. 

27. ʌʝʜʦʨʦʚʘ, ɻ.ɸ. ʆʧʪʠʤʠʟʘʮʠʷ ʤʝʪʦʜʘ ɺʕɾʍ ʜʣʷ ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʛʦ 

ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʧʨʦʪʠʚʦʩʫʜʦʨʦʞʥʳʭ ʧʨʝʧʘʨʘʪʦʚ, 



135 

 

ʤʝʪʦʪʨʝʢʩʘʪʘ ʠ ʮʠʢʣʦʩʧʦʨʠʥʘ ɸ: ʜʠʩ. éʢʘʥʜ. ʭʠʤ. ʥʘʫʢ: 05.11.11. ï 

ʀʨʢʫʪʩʢ, 2003. ï 137 ʩ. 

28. ʍʦʤʦʚ, ʖ.ɸ. ʂʘʧʠʣʣʷʨʥʳʡ ʵʣʝʢʪʨʦʬʦʨʝʟ ʢʘʢ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʳʡ 

ʘʥʘʣʠʪʠʯʝʩʢʠʡ ʤʝʪʦʜ (ʦʙʟʦʨ ʣʠʪʝʨʘʪʫʨʳ) / ʖ.ɸ. ʍʦʤʦʚ, ɸ.ʅ. ʌʦʤʠʥ // 

ʉʦʚʨʝʤʝʥʥʳʝ ʧʨʦʙʣʝʤʳ ʥʘʫʢʠ ʠ ʦʙʨʘʟʦʚʘʥʠʷ. ï 2012. ï ˉ 5; URL: 

http://www.science-education.ru/ru/article/view?id=6775 (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 

03.10.2019) 

29. ʕʬʘʚʠʨʝʥʟ, ʪʘʙʣʝʪʢʠ ʧʦʢʨʳʪʳʝ ʦʙʦʣʦʯʢʦʡ 600 ʤʛ. ʅʦʨʤʘʪʠʚʥʳʡ 

ʜʦʢʫʤʝʥʪ ʌʉ 002554-310714. ï ʄ., 2014. ï 12 ʩ. 

30. ʕʬʘʚʠʨʝʥʟ. ʅʦʨʤʘʪʠʚʥʳʡ ʜʦʢʫʤʝʥʪ ʌʉ 000520-260313. ï ʄ., 2013. ï 15 

ʩ. 

31. A new and rapid method for monitoring the new oxazolidinone antibiotic 

linezolid in serum and urine by high performance liquid chromatography-

integrated sample preparation / M. Ehrlich, R. Trittler, F.D. Daschner, K. 

K¿mmerer // Journal of Chromatography B: Biomedical Sciences and 

Applications ï 2001. ï Vol. 755, No. 1-2. ï P. 373-377. 

32. A novel sensor based on electropolymerization of betacyclodextrin and l-

arginine on carbon paste electrode for determination of fluoroquinolones / 

Zhang F. [et al.] // Analytica Chimica Acta ï 2013. ï Vol. 770. ï P. 53-61. 

33. A Sensitive and Selective Liquid Chromatography/Tandem Mass 

Spectrometry Method for Quantitative Analysis of Efavirenz in Human Plasma / 

P. Srivastava, G.S. Moorthy, R. Gross, J.S. Barrett // PLoS ONE. ï 2013. ï Vol. 

8, No. 6. ï e63305. 

34. A simple HPLC method for simultaneous determination of lopinavir, 

ritonavir and efavirenz / Y. Usami [et al.] // Chemical and Pharmaceutical 

Bulletin. ï 2003. ï Vol. 51. No. 6. ï P. 715-718.  

35. A validated Chiral HPLC method for the enantiomeric separation of 

Linezolid on amylase based stationary phase / C.N. Lakshmi [et al.] // Journal of 

Pharmaceutical and Biomedical Analysis . ï 2003. ï Vol. 32, No. 1. ï P. 21-28. 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Trittler%20R%5BAuthor%5D&cauthor=true&cauthor_uid=11393729
https://www.ncbi.nlm.nih.gov/pubmed/?term=Daschner%20FD%5BAuthor%5D&cauthor=true&cauthor_uid=11393729
https://www.ncbi.nlm.nih.gov/pubmed/11393729
https://www.ncbi.nlm.nih.gov/pubmed/11393729


136 

 

36. Agrawal H.; Mahadik K.R.; Paradkar A.R.; Kaul Neeraj // Journal of 

Medical Economics. ï 2003. ï No. 29. ï P. 1119. 

37. An isocratic liquid chromatography method for determining HIV non-

nucleoside reverse transcriptase inhibitor and protease inhibitor concentrations 

in human plasma / D.R. Weller, R.C. Brundage, H.H. Jr. Balfour, H.E. Vezina // 

Journal of Chromatography B: Analytical Technologies in the Biomedical and 

Li fe Sciences. ï 2007. ï Vol. 848, No. 2. ï P. 369-373.  

38. Analytical Determination and Electrochemical Characterization of the 

Oxazolidinone Antibiotic Linezolid / Daniele Merli [et al.] // Electroanalysis. ï 

2011. ï Vol. 23, No. 10. ï P. 2364-2372. 

39. Application of single drop liquid ï liquid ï liquid microextraction for the 

determination of fluoroquinolones in human urine by capillary electrophoresis / 

W. Gao [et al.] // Journal of Chromatography B. ï 2011. ï Vol. 879, No. 3-4. ï 

P. 291-295. 

40. Bebawy, L.I. Stability-indicating methods for the determination of linezolid 

in the presence of its alkaline-induced degradation products / L.I. Bebawy // 

Talanta. ï 2003. ï Vol. 60, No. 5. ï P. 945-953.  

41. Bhusari, K.P. Simultaneous spectrophotometric estimation of ofloxacin and 

ornidazole in tablet dosage form / K.P. Bhusari, D.R. Chaple // Asian Journal of 

Research in Chemistry. ï 2009. ï Vol. 2. ï P. 60-62. 

42. Bio Analytical Method Development Of an Anti-HIV-1 Drug Efavirenz 

Using High Performance Liquid Chromatography In Human Plasma / H.N. 

Deepakumari, S.M. Mallegowda, M.K. Prashanth, H.D. Revanasiddappa. // 

Materials today: proceedings. ï 2017. ï Vol. 4, Issue 11, Part 3. ï P. 11939-

11946 

43. Borner, K. Determination of linezolid in human serum and urine by high-

performance liquid chromatography / K. Borner, E. Borner, H. Lode // 

International Journal of Antimicrobial Agents. ï 2001. ï Vol. 18, No. 3. ï P. 

253-258. 

https://www.ncbi.nlm.nih.gov/pubmed/18969119
https://www.sciencedirect.com/science/article/pii/S2214785317318485#!
https://www.sciencedirect.com/science/article/pii/S2214785317318485#!
https://www.sciencedirect.com/science/article/pii/S2214785317318485#!
https://www.sciencedirect.com/science/article/pii/S2214785317318485#!
https://www.sciencedirect.com/science/article/pii/S2214785317318485#!
https://www.researchgate.net/journal/2214-7853_Materials_today_proceedings
https://www.sciencedirect.com/science/journal/22147853/4/11/part/P3
https://www.ncbi.nlm.nih.gov/pubmed/?term=Borner%20K%5BAuthor%5D&cauthor=true&cauthor_uid=11673038
https://www.researchgate.net/journal/0924-8579_International_Journal_of_Antimicrobial_Agents
https://www.ncbi.nlm.nih.gov/pubmed/11673038
https://www.ncbi.nlm.nih.gov/pubmed/11673038


137 

 

44. Borrull, F. Determination of quinolones in plasma samples by capillary 

electrophoresis using solid-phase extraction / F. Borrull, M. Calull, M. 

Hernandez // Journal of Chromatography B. ï 2000. ï Vol. 742. ï P. 255-265. 

45. Bouza, E. Linezolid: pharmacokinetic characteristics and clinical studies / E. 

Bouza, P. Munoz // Clinical Microbiology and Infection. ï 2001. ï Vol. 7, 

Suppl. 4. ï P. 75-82.  

46. Brief Report: Late Efavirenz-Induced Ataxia and Encephalopathy: A Case 

Series / E. Variava [et al.] // Journal of Acquired Immune Deficiency 

Syndromes. ï 2017. ï Vol. 75, No. 5. ï P. 577-579. 

47. British Pharmacopeia, Her Majestyôs, Stationery Office, London, UK, 2003. 

ï Vol. 3. 

48. Carlucci, G. Determination of ofloxacin in pharmaceutical forms by high-

performance liquid chromatography and derivative UV-spectrophotometry / G. 

Carlucci, P. Mazzeo, T. Fantozzi // Analytical Letters. ï 1993. ï Vol. 26, No. 10. 

ï P. 2193-2201. 

49. Cheng, G. Automated on-line microdialysis sampling coupled with high-

performance liquid chromatography for simultaneous determination of 

malondialdehyde and ofloxacin in whole blood / G. Cheng, H. Wu, Y. Huang // 

Talanta. ï 2009. ï Vol. 79. ï P. 1071-1075. 

50. Choi, S.O. High-performance liquid chromatography assay for the 

determination of the HIV-protease inhibitor tipranavir in human plasma in 

combination with nine other antiretroviral medications / S.O. Choi, N.L. Rezk, 

A.D. Kashuba // Journal of Pharmaceutical and Biomedical Analysis . ï 2007. ï 

Vol. 43, No. 4. ï P. 1562-1567.  

51. Cios, A. Determination of linezolid in human serum by reversed-phase high-

performance liquid chromatography with ultraviolet and diode array detection. / 

A. Cios, K. KuŜ, J. Szymura-Oleksiak // Acta Poloniae Pharmaceutica. ï 2013. ï 

Vol. 70, No. 4. ï P. 631-641.  

https://www.ncbi.nlm.nih.gov/pubmed/28520619
https://www.ncbi.nlm.nih.gov/pubmed/28520619
https://www.ncbi.nlm.nih.gov/pubmed/?term=Cios%20A%5BAuthor%5D&cauthor=true&cauthor_uid=23923387
https://www.ncbi.nlm.nih.gov/pubmed/?term=Cios%20A%5BAuthor%5D&cauthor=true&cauthor_uid=23923387
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ku%C5%9B%20K%5BAuthor%5D&cauthor=true&cauthor_uid=23923387
https://www.ncbi.nlm.nih.gov/pubmed/23923387


138 

 

52. De Clercq E. NonȤNucleoside Reverse Transcriptase Inhibitors (NNRTIs): 

Past, Present, and Future / De Clercq E. // Chemistry Biodiversity. ï 2004. ï 

Vol. 1, Nʦ. 1. ï P. 44-64.  

53. Decloedt, E.H. Neuronal toxicity of efavirenz: a systematic review / E.H. 

Decloedt, G. Maartens // Expert Opinion on Drug Safety. ï 2013. ï Vol. 12, No. 

6. ï P. 841-846. 

54. Deekonda, P. Method development and validation for the quantitative 

estimation of cefixime and ofloxacin in Pharmaceutical preparation by RP-

HPLC / P. Deekonda, M.S. Reddy // Der Pharma Chemica. ï 2014. ï Vol. 6, No. 

2. ï P. 31-37. 

55. Determination of efavirenz in diluted alkaline electrolyte by cathodic 

adsorptive stripping voltammetry at the mercury film electrode / Arnaldo A. 

Castro; Marcus V.N. de Souza; Nicol§s A. Rey; Percio A. M. Farias.// Journal of 

the Brazilian Chemical Society. ï 2011. ï Vol. 22, No. 9. P. 1662-1668.  

56. Determination of efavirenz in human plasma by high-performance liquid 

chromatography with ultraviolet detection / M. Saras-Nacenta [et al.] // Journal 

of Chromatography B: Biomedical Sciences and Applications ï 2001. ï Vol. 

763. No. 1ï2. ï P. 53-59.  

57. Determination of efavirenz, a selective non-nucleoside reverse transcriptase 

inhibitor, in human plasma using HPLC with post-column photochemical 

derivatization and fluorescence detection / C.Z. Matthews [et al.] // Journal of 

Pharmaceutical and Biomedical Analysis . ï 2002. ï Vol. 28, No. 5. ï P. 925-

934. 

58. Determination of linezolid in human breast milk by high-performance liquid 

chromatography with ultraviolet detection / O. Sagirli, A. Onal, S. Toker , A. 

Oztun­ // Journal of AOAC International. ï 2009. ï Vol. 92, No. 6. ï P. 1658-

1662. 

59. Determination of linezolid in pharmaceutical dosage forms by liquid 

chromatography and ultraviolet spectroscopy. / S.A. Patel [et al.] // Journal of 

AOAC International. ï 2007. ï Vol. 90, No. 5. ï P.1272-1277. 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Decloedt%20EH%5BAuthor%5D&cauthor=true&cauthor_uid=23889591
https://www.researchgate.net/journal/0975-413X_Der_Pharma_Chemica
https://www.ncbi.nlm.nih.gov/pubmed/?term=Toker%20S%5BAuthor%5D&cauthor=true&cauthor_uid=20166583
https://www.researchgate.net/journal/1060-3271_Journal_of_AOAC_International
https://www.ncbi.nlm.nih.gov/pubmed/20166583
https://www.ncbi.nlm.nih.gov/pubmed/20166583
https://www.researchgate.net/journal/1060-3271_Journal_of_AOAC_International
https://www.researchgate.net/journal/1060-3271_Journal_of_AOAC_International


139 

 

60. Determination of ofloxacin enantiomers in pharmaceutical formulations by 

capillary electrophoresis / A.A. Elbashir, B. Saad, A.S.M. Ali, M.I. Saleh, H.Y. 

Aboul Enein // Journal of Liquid Chromatography and Related Technologies. ï 

2008. ï Vol. 31, No. 3. ï P. 348-360. 

61. Determination of Ofloxacin in Pharmaceuticals, Human Urine and Serum 

Using a Potentiometric Sensor / A. M. Pimenta [et al.] // Electroanalysis. ï 2011. 

ï Vol. 23, No. 4. ï P. 1013-1022. 

62. Determination of salivary efavirenz by liquid chromatography coupled with 

tandem mass spectrometry / A. Theron, D. Cromarty, M. Rheeders, M. Viljoen 

// Journal of Chromatography B: Analytical Technologies in the Biomedical and 

Life Sciences. ï 2010. ï Vol. 878, No. 28. ï P. 2886-2890.  

63. Determination of twelve antiretroviral agents in human plasma sample using 

reversed-phase high-performance liquid chromatography / G. Aymard, M. 

Legrand, N. Trichereau, B. Diquet // Journal of Chromatography B: Biomedical 

Sciences and Applications. ï 2000. ï Vol. 744, No. 2. ï P. 227-240.  

64. Development and Validation of a Liquid Chromatographic Method for 

Determination of Efavirenz in Human Plasma / A. Sailaja Lakshmi [et al.] // 

Chromatographia. ï 2007. ï Vol. 65. ï P. 359-361.  

65. Development and validation of reversed-phase HPLC gradient method for 

the estimation of efavirenz in plasma / S. Gupta, R. Kesarla, N. Chotai, A. Omri 

// PLoS ONE. ï 2017. ï Vol. 12, No. 5. ï e0174777. 

66. Development and validation of UV spectrophotometric method for the 

Estimation of Linezolid in bulk and pharmaceutical formulation / P. Prashanthi 

[et al.] // International Journal of Pharmacy and Pharmaceutical Science 

Research. ï 2012. ï Vol. 2, No. 3. ï P. 57-60. 

67. Diekema, D.J. Oxazolidinone antibiotics / D.J. Diekema, R.N. Jones // The 

Lancet. ï 2001. ï Vol. 358, No. 9297. ï P. 1975-1982. 

68. Dogan-Topal, B. Simultaneous Determination of Abacavir, Efavirenz and 

Valganciclovir in Human Serum Samples by Isocratic HPLC-DAD Detection / 

https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Pimenta%2C+A+M
https://www.researchgate.net/journal/1932-6203_PLoS_ONE


140 

 

B. Dogan-Topal, S.A. Ozkan, B. Uslu. // Chromatographia. ï 2007. ï Vol. 

66, Suppl. 1. ï P. 25-30. 

69. Eboka, C.J. Colorimetric determination of the fluoroquinolones / C.J. Eboka, 

S.O. Aigbavboa, J.O. Akerele // Journal of Antimicrobial Chemotherapy. ï 

1997. ï Vol. 39, No. 5. ï P. 639-641. 

70. Efavirenz as a cause of ataxia in children / M.P.K. Hauptfleisch, D.P. 

Moore, J.L. Rodda // South African Medical Journal. ï 2015. ï Vol. 105, No. 

11. ï P. 897-898. 

71. El-brashy, A.M. Spectrophotometric determination of some fluoroquinolone 

antibacterials by binary complex formation with xanthene dyes / A.M. El-

brashy, M.E. Metwally, F.A. El-sepai // Il  Farmaco. ï 2004. ï Vol. 59. ï P. 809ï

817. 

72. European Pharmacopoeia. 9.0 / 2017. ï 41 ʨ. 

73. Fan, B. Determination of lamivudine/stavudine/efavirenz in human serum 

using liquid chromatography/electrospray tandem mass spectrometry with 

ionization polarity switch / B. Fan, M.G. Bartlett, J.T Stewart // Biomedical 

Chromatography. ï 2002. ï Vol. 16, No. 6. ï P. 383-389. 

74. Feng, Yu-Lin. Simultaneous Determination of Trace Ofloxacin, 

Ciprofloxacin, and Sparfloxacin by Micelle TLC-Fluorimetry / Yu-Lin Feng, 

Chuan Dong. // Journal of Chromatographic Science. ï 2004. ï Vol. 42, No. 9. ï 

P. 474-477.  

75. Francis, P.S. Chemiluminescence methods for the determination of ofloxacin 

/ P.S. Francis, J.L. Adcock // Analytica Chimica Acta. ï 2005. ï Vol. 541, No. 

1-2. ï P. 3-12. 

76. Hemoglobinurea due to ofloxacin in a 9 year old child - a case report / N. 

Nepali [et al.] // Pharmacology Online. ï 2007. ï No. 1. ï P. 1-5. 

77. High-performance liquid chromatographic method for the determination of 

HIV-1 non-nucleoside reverse transcriptase inhibitor efavirenz in plasma of 

patients during highly active antiretroviral therapy / P. Langmann [et al.] // 

https://link.springer.com/journal/10337
https://link.springer.com/journal/10337/66/1/suppl/page/1
https://www.researchgate.net/journal/0014-827X_Il_Farmaco
https://www.researchgate.net/journal/0021-9665_Journal_of_chromatographic_science


141 

 

Journal of Chromatography B: Biomedical Sciences and Applications ï 2001. ï 

Vol. 755. ï P. 151-156. 

78. High-performance liquid chromatographic method for the simultaneous 

determination of the six HIV-protease inhibitors and two non-nucleoside reverse 

transcriptase inhibitors in human plasma / K. Titier [et al.] // Therapeutic Drug 

Monitoring. ï 2002. Vol. 24, No. 3. ï P. 417-424.  

79. High-Performance Liquid Chromatography Method for Analyzing the 

Antiretroviral Agent Efavirenz in Human Plasma. / P. Villani [et al.] // 

Therapeutic Drug Monitoring. ï 1999. ï Vol. 21, No. 3. ï P. 346-350.  

80. HPLC-MS method for the simultaneous quantification of the new HIV 

protease inhibitor darunavir, and 11 other antiretroviral agents in plasma of 

HIV-infected patients / A. D'Avolio [et al.] // Journal of Chromatography B: 

Analytical Technologies in the Biomedical and Life Sciences. ï 2007. ï Vol.  

859, No. 2. ï P. 234-240.  

81. Immanuel, ʉ. Simple and rapid high-performance liquid chromatography 

method for the determination of ofloxacin concentrations in plasma and urine / 

Immanuel C., Hemanth Kumar A.K. // Journal of Chromatography B. ï 2001. ï 

Vol. 760. ï P. 91-95. 

82. Incidence and risk factors of linezolid-induced lactic acidosis / J.H. Im, J.H. 

Baek, H.Y. Kwon, J.S. Lee // International Journal of Infectious Diseases. ï 

2015. ï No. 31. ï P. 47-52.  

83. Kalta, R. Simultaneous RPHPLC determination of nitazoxanide and 

ofloxacin in combined tablet dosage form / R. Kalta, R. Sharma, S. Chaturvedi // 

Indian Journal of Pharmaceutical Sciences. ï 2008. ï Vol. 70, No. 4. ï P. 491-

494. 

84. Kitahashi, T. Further method development for measurement of linezolid in 

human serum by MEKC / T. Kitahashi, I. Furuta // Journal of Pharmaceutical 

and Biomedical Analysis. ï 2004. ï Vol. 35, No. 3. ï P. 615-620. 

85. Kitahashi, T. Method development for determining the antibacterial linezolid 

in human serum by micellar electrokinetic capillary chromatography / T. 

https://www.researchgate.net/journal/0163-4356_Therapeutic_Drug_Monitoring


142 

 

Kitahashi, I. Furuta // Journal of Pharmaceutical and Biomedical Analysis . ï 

2002. ï Vol. 30, No. 4. ï P. 1411-1416.  

86. Kudige, N. Prashanthi. Simple and Selective Spectrophotometric 

Determination of Ofloxacin in Pharmaceutical Formulations Using Two 

Sulphonphthalein Acid Dyes / Kudige N. Prashanth, Kanakapura Basavaiah, 

Madihalli S. Raghu // Spectroscopy. ï Vol. 2013. ï ʈ. 1-9. 

87. L. da Silveira, Ev. Microbiological assay for determination of ofloxacin 

injection / L. da Silveira Ev, E.E.S. Schapoval // Journal of Pharmaceutical and 

Biomedical Analysis. ï 2002. ï Vol. 27, No. 1-2. ï P. 91-96. 

88. Lactic Acidosis and Thrombocytopenia Associated with Linezolid Therapy: 

A Case Report / B. Xiao [et al.] // American Journal of Case Reports. ï 2018. ï 

No. 19. ï P. 1117-1120.  

89. Landers J.P. Handbook of capillary electrophoresis / J.P. Landers. ï New 

York: CRC Press, 1997. 

90. Liang, H. Separation of levofloxacin, ciprofloxacin, gatifloxacin, 

moxifloxacin, trovafloxacin and cinoxacin by highperformance liquid 

chromatography: application to levofloxacin determination in human plasma / 

H. Liang, M.B. Kays, K.M. Sowinski // Journal of Chromatography B. ï 2002. ï 

Vol. 772. ï P. 53-63. 

91. Linezolid toxicity and mitochondrial susceptibility: a novel neurological 

complication in a Lebanese patient / O.K. Hassan [et al.] // Frontiers in 

Pharmacology. ï 2016. No. 7. P. 325.  

92. Linezolid, the first oxazolidinone antibacterial agent / K.L. Leach, S.J. 

Brickner, M.C. Noe, P.F. Miller // Annals of the New York Academy of 

Sciences. ï2011. ï Vol. 1222, No. 1. ï P. 49-54.  

93. Mali, Rink R. Development and validation of Spectrophotometry methods 

for estimation of linezolid in bulk and in pharmaceutical Dosage formulation / 

Rink R. Mali, Dr. A.P. Gorle R.C. // Journal of  Drug Delivery and 

Therapeutics. ï 2019. ï Vol. 9, No. 3. ï P. 60-65. 



143 

 

94. Mannemala, S.S. Multiple response optimization of a liquid 

chromatographic method for determination of fluoroquinolone and 

nitroimidazole antimicrobials in serum and urine / S.S. Mannemala, V. 

Kannappan // Clinical Biochemistry. ï 2016. ï Vol.49. ï P. 587-595. 

95. Marchese, A. The oxazolidinones as a new family of antimicrobial agent / A. 

Marchese, G.C. Schito // Clinical Microbiology and Infection. ï 2001. ï Vol. 7, 

Suppl. 4. ï P. 66-74. 

96. Michalska, K. Determination of linezolid and its achiral impurities using 

sweeping preconcentration by micellarcapillary electrophoresis / K. Michalska, 

G. Pajchel, S. Tyski // Journal of Pharmaceutical and Biomedical Analysis. ï 

2008. ï Vol. 48, No. 2. ï P. 321-330. 

97. Moellering, Robert C. Jr. Linezolid: The First Oxazolidinone Antimicrobial / 

Robert C. Jr. Moellering // Annals of Internal Medicine. ï 2003. ï Vol. 138, No. 

2. ï P. 135-142. 

98. Mogatle, S. Rapid method for the quantitative determination of efavirenz in 

human plasma / S. Mogatle, I. Kanfer // Journal of Pharmaceutical and 

Biomedical Analysis. ï 2009. ï Vol. 49, No. 5. ï P. 1308-1312.  

99. Mohammed, S.A. Simple protein precipitation extraction technique followed 

by validated chromatographic method for linezolid analysis in real human 

plasma samples to study its pharmacokinetics / S.A. Mohammed, Eissa M.S., 

H.M. Ahmed // Journal of Chromatography B: Analytical Technologies in the 

Biomedical and Life Sciences. ï 2017. ï Vol. 1043. ï P. 235-240. 

100. Naik, A.D. Spectrophotometric Method for Estimation of Linezolid in Tablet 

Formulation / A.D. Naik, S.P.N. Pai // Asian Journal of Biomedical and 

Pharmaceutical Sciences. ï 2013. ï Vol. 3, No. 21. ï P. 4-6. 

101. Nikalje Anna Pratima. HPTLC method Development, Validation for 

Simultaneous Determination of Efavirenz, Emtricitabine and Tenofovir in 

combined tablet formulation and Forced Degradation Studies / Nikalje Anna 

Pratima, Maniyar Ajhar, Obaid Shaikh // American Journal of Pharmtech 

Research. ï 2013. Vol. 3, No. 1. ï P. 650-660. 

https://www.ncbi.nlm.nih.gov/pubmed/19375262
https://www.ncbi.nlm.nih.gov/pubmed/19375262
https://www.ncbi.nlm.nih.gov/pubmed/19375262
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kanfer%20I%5BAuthor%5D&cauthor=true&cauthor_uid=19375262
https://www.ncbi.nlm.nih.gov/pubmed/19375262
https://www.ncbi.nlm.nih.gov/pubmed/27720354
https://www.ncbi.nlm.nih.gov/pubmed/27720354


144 

 

102. Norrby, R. Linezolid - a review of the first oxazolidinone / R. Norrby // 

Expert Opinion on Pharmacotherapy. ï 2001. ï Vol. 2, No. 2. ï P. 293-302.  

103. Panzade, P.D. Simultaneous estimation of ofloxacin and tinidazole in tablet 

dosage form / P.D. Panzade, K.R. Mahadik // Indian Drugs. ï 2001. ï Vol. 38, 

No. 7. ï P. 368-370. 

104. Pereira, E.A. Determination of antiretroviral agents in human serum by 

capillary electrophoresis / E.A. Pereira, G.A. Micke, M.F. Tavares // Journal of 

Chromatography A. ï 2005. ï Vol. 1091, No. 1ï2. ï P. 169-176.  

105. Phillips, O.A. Determination of linezolid in human plasma by LC-MS-MS / 

O.A. Phillips, M.E. Abdel-Hamid, N.A Al -Hassawi // The Analyst. ï 2001. ï 

Vol. 126, No. 5. ï P. 609-614. 

106. Quantitative determination of efavirenz (DMP 266), a novel non-nucleoside 

reverse transcriptase inhibitor, in human plasma using isocratic reversed-phase 

high-performance liquid chromatography with ultraviolet detection / A.I. 

Veldkamp [et al.] // Journal of Chromatography B: Biomedical Sciences and 

Applications ï 1999. ï Vol. 734, No. 1. ï P. 55-61.  

107. Quantitative determination of lomefloxacin, ofloxacin, pefloxacin and 

enrofloxacin in pharmaceutical dosages, bulk drugs and process monitoring of 

enrofloxacin by HPLC-RP / A.P. Argekar, S.U. Kapadia, S.V. Raj, S.S. Kunjir // 

Indian Drugs. ï 1996. ï Vol. 33, No. 6. ï P. 261-266. 

108. Ragab, G.H. Atomic absorption spectroscopic, conductometric and 

colorimetric methods for determination of fluoroquinolone antibiotics using 

ammonium reinekate ion-pair complex formation / G.H. Ragab, A.S. Amin // 

Spectrochimica Acta Part A: Molecular and Biomolecular Spectroscopy. ï 2004. 

ï Vol. 60, No. 4. ï P. 973-978. 

109. Rapid titrimetric and spectrophotometric determination of ofloxacin in 

pharmaceuticals using N-bromosuccinimide / Kanakapura Basavaiah Vinay; 

Hosakere Doddarevanna Revanasiddappa; Okram Zenita Devi; Pavagada 

Jagannathamurthy Ramesh // Brazilian Journal of Pharmaceutical Science. ï 

2011. ï Vol. 47, No. 2. ï P. 251-260. DOI: 10.1590/S1984-82502011000200006 

https://www.ncbi.nlm.nih.gov/pubmed/11336587
https://www.ncbi.nlm.nih.gov/pubmed/?term=Phillips%20OA%5BAuthor%5D&cauthor=true&cauthor_uid=11394301
https://www.ncbi.nlm.nih.gov/pubmed/?term=Phillips%20OA%5BAuthor%5D&cauthor=true&cauthor_uid=11394301
https://www.ncbi.nlm.nih.gov/pubmed/?term=Abdel-Hamid%20ME%5BAuthor%5D&cauthor=true&cauthor_uid=11394301
https://www.ncbi.nlm.nih.gov/pubmed/?term=al-Hassawi%20NA%5BAuthor%5D&cauthor=true&cauthor_uid=11394301
https://www.ncbi.nlm.nih.gov/pubmed/11394301
https://www.researchgate.net/journal/1984-8250_Brazilian_Journal_of_Pharmaceutical_Science


145 

 

110. Reddy, M.B.R.C. UV-spectrophotometric method for estimation of efavirenz 

in bulk and tablet dosage form / M.B.R.C. Reddy, G.V.S. Gillella. // 

International Journal of Pharmaceutical Sciences and Research. ï 2012. ï Vol. 

3, No. 12. ï P. 5033-5037. 

111. Reddy, T.M. Voltammetric Behavior of Some Fluorinated Quinolone 

Antibacterial Agents and Their Differential Pulse Voltammetric Determination 

in Drug Formulations and Urine Samples Using a ɓ-Cyclodextrin-Modified 

Carbon-Paste Electrode / T.M. Reddy, K. Balaji, S.J. Reddy // Journal of 

Analytical Chemistry. ï 2007. ï Vol. 62, No. 2. ï P. 168-175. 

112. Resolution of ofloxacin-ciprofloxacin and ofloxacin-norfloxacin binary 

mixtures by flow-injection chemiluminescence in combination with partial least 

squares multivariate calibration / J. Murillo [et al.] // Journal of Fluorescence. ï 

2007. ï Vol. 17, No. 5. ï P. 481-491. 

113. Rezk, N.L. High-performance liquid chromatography assay for the 

quantification of HIV protease inhibitors and non-nucleoside reverse 

transcriptase inhibitors in human plasma / N.L. Rezk, R.R. Tidwell, A.D. 

Kashuba // Journal of Chromatography B: Analytical Technologies in the 

Biomedical and Life Sciences. ï 2004. ï Vol. 805, No. 2. ï P. 241-247.  

114. Salem, H. Spectrofluorimetric, atomic absorption spectrometric and 

spectrophotometric determination of some fluoroquinolones / H. Salem // 

American Journal of Applied Sciences. ï 2005. ï Vol. 2. ï P. 719-729. 

115. Sastry, C.S.P. Extractive spectrophotometric determination of some 

fluoroquinolone derivatives in pure and dosage forms / C.S.P. Sastry, K. Rama 

Rao, D. Siva Prasad // Talanta. ï 1995. ï Vol. 42, No. 3. ï P. 311-316. 

116. Sastry, C.S.P. Spectrophotometric determination of enrofloxacin and 

ofloxacin in pharmaceutical formulations / C.S.P. Sastry, K. Rama Rao, D. Siva 

Prasad // Indian Drugs. ï 1995. ï Vol. 32, No. 4. ï P. 172-175. 

117. Satyanarayana, K.V.V. Spectrophotometric Determination of Linezolid in 

Pharmaceuticals on the Basis of Coupled Redox-Complexation Reactions / 



146 

 

K.V.V. Satyanarayana, P. Nageswara Rao // Journal of Analytical Chemistry. ï 

2013. ï Vol. 68, No. 1. ï P. 33-38. 

118. Shah, Purvi. Development and Validation of HPLC method for simultaneous 

estimation of Rifampicin and Ofloxacin using experimental design / Purvi Shah, 

Vaishali Thakkar, Mukesh Gohel // Journal of Taibah University for Science. ï 

2019. ï Vol. 13, Issue 1. ï P. 146-154.  

119. Shinde, V.M. Selective determination of fluoroquinolone derivatives from 

tablets by reverse phase HPLC / V.M. Shinde, B.S. Desai, N.M. Tendolkar // 

Indian Drugs. ï 1998. ï Vol. 35, No. 11. ï P. 715-717. 

120. Simon, V.A., Thiam M.D., Lipford L.C. Determination of serum levels of 

thirteen human immunodeficiency virus-suppressing drugs by high-performance 

liquid chromatography / V.A. Simon, M.D. Thiam, L.C. Lipford // Journal of 

Chromatography A. ï 2001. ï Vol. 913, No. 1ï2. ï P. 447-453. 

121. Simple and rapid liquid chromatography method for determination of 

efavirenz in plasma / G. Ramachandran [et al.] // Journal of Chromatography B: 

Analytical Technologies in the Biomedical and Life Sciences. ï 2006. ï Vol. 

835, No. 1ï2. ï P. 131-135.  

122. Simple and rapid method for the simultaneous determination of the non-

nucleoside reverse transcriptase inhibitors efavirenz and nevirapine in human 

plasma using liquid chromatography / B.S. Kappelhoff, H. Rosing, A.D. 

Huitema, J.H. Beijnen // Journal of Chromatography B. ï 2003. ï Vol. 792, No. 

2. ï P. 353-362.  

123. Simultaneous determination and validation of antimicrobials in plasma and 

tissue of actinomycetoma by high-performance liquid chromatography with 

diode array and fluorescence detection / N. Cavazos-Rocha [et al.] // Journal of 

Pharmaceutical and Biomedical Analysis. ï 2007. ï Vol. 43, No. 5. ï P. 1775-

1781.  

124. Simultaneous determination of 16 anti-HIV drugs in human plasma by high-

performance liquid chromatography / S. Notari [et al.] // Journal of 

https://www.tandfonline.com/author/Shah%2C+Purvi
https://www.tandfonline.com/author/Shah%2C+Purvi
https://www.tandfonline.com/author/Thakkar%2C+Vaishali
https://www.tandfonline.com/author/Gohel%2C+Mukesh
https://www.tandfonline.com/toc/tusc20/current
https://www.tandfonline.com/toc/tusc20/13/1


147 

 

Chromatography B: Analytical Technologies in the Biomedical and Life 

Sciences. ï 2006. ï Vol. 831, No. 1ï2. ï P. 258-266.  

125. Simultaneous determination of moxifloxacin and ofloxacin in physiological 

fluids using high performance liquid chromatography with ultraviolet detection / 

F.U. Khan [et al.] // Journal of Chromatography B. ï 2016. ï Vol. 1017-1018. ï 

P. 120-128. 

126. Simultaneous determination of nine antiretroviral compounds in human 

plasma using liquid chromatography / M.L. Turner, K. Reed-Walker, J.R. King, 

E.P. Acosta // Journal of Chromatography B: Analytical Technologies in the 

Biomedical and Life Sciences. ï 2003. ï Vol. 784, No. 2. ï P. 331-341.  

127. Simultaneous determination of ofloxacin and gatifloxacin on cysteic acid 

modified electrode in the presence of sodium dodecyl benzene sulfonate / Zhang 

F. [et al.] // Bioelectrochemistry. ï 2013. ï Vol. 89. ï P. 42-49. 

128. Simultaneous determination of the antiretroviral agents: amprenavir, 

lopinavir, ritonavir, saquinavir and efavirenz in human peripheral blood 

mononuclear cells by high-performance liquid chromatography-mass 

spectrometry / A. Rouzes [et al.] // Journal of Chromatography B: Analytical 

Technologies in the Biomedical and Life Sciences. ï 2004. ï Vol. 813, No. 1ï2. 

ï P. 209-216.  

129. Simultaneous determination of the HIV protease inhibitors indinavir, 

amprenavir, saquinavir, ritonavir, nelfinavir and the non-nucleoside reverse 

transcriptase inhibitor efavirenz by high-performance liquid chromatography 

after solid-phase extraction / C. Marzolini [et al.] // Journal of Chromatography 

B: Biomedical Sciences and Applications ï 2000. ï Vol. 740, No. 1. ï P. 43-58.  

130. Simultaneous isolation of six fluoroquinolones in serum samples by 

selective molecularly imprinted matrix solid-phase dispersion / Sun H. [et al.] // 

Analytica Chimica Acta ï 2008. ï Vol. 625. ï P. 154-159. 

131. Simultaneous quantification of a non-nucleoside reverse transcriptase 

inhibitor efavirenz, a nucleoside reverse transcriptase inhibitor emtricitabine and 

a nucleotide reverse transcriptase inhibitor tenofovir in plasma by liquid 



148 

 

chromatography positive ion electrospray tandem mass spectrometry / R. Nirogi 

[et al.] // Biomedical Chromatography. ï 2009. ï Vol. 23, No. 4. ï P. 371-381.  

132. Simultanious spectrophotometric estimation of ofloxacin and ketorolac 

tromethamine in ophthalmic dosage form / J.D. Fegade, H.P. Mehta, R.Y. 

Chaudhari, V.R. Patil // International Journal of ChemTech Research. ï 2009. ï 

Vol. 1, No. 2. ï P. 189-194. 

133. Spectrofluorimetric determination of terbinafine hydrochloride and linezolid 

in their dosage forms and human plasma / F. Belal, M.K. El-Din, M.I. Eid, R.M. 

El-Gamal //Journal of Fluorescence. ï 2013. ï Vol. 23, No. 5. ï P. 1077-1087. 

134. Spectrophotometric determination of ofloxacin and lomefloxacin 

hydrochloride with some sulphonphthalein dyes / Y.M. Issa, F.M. Abdel-

Gawad, M.A. Abou Table, H.M. Hussein // Analytical Letters. ï 1997. ï Vol.  

30, No. 11. ï P. 2071-2084.  

135. Spectrophotometric determination of ofloxacin in pharmaceutical 

formulations / S.C. Mathur, Y. Kumar, N. Murugesan, Y.K.S. Rathore, P.D. 

Sethi // Indian Drugs. ï 1992. ï Vol. 29, No. 8. ï P. 376-377. 

136. Spectrophotometric determination of ofloxacin with citric acid-acetic 

anhydride / P.U. Patel, B.N. Suhagia, M.M. Patel, G.C. Patel, G.N. Patel // The 

Indian Pharmacist. ï 2007. ï Vol. 6. ï P. 59-61. 

137. Srilatha, P. Quantitative determination of Efavirenz in bulk drug and 

formulation by colorimetry / P. Srilatha, N.K. Sathish, Kumar B. Prakash // 

Advances in Applied Science Research. ï 2014. Vol. 5, No. 4. ï P. 176-180. 

138. Srividya, B. Stability indicating HPTLC method of analysis of ofloxacin / B. 

Srividya, R.M. Cardoza, P.D. Amin // Indian Drugs. ï 2003. ï Vol. 40, No. 1. ï 

P. 41-43. 

139. Stability Indicating HPTLC Determination of Linezolid as Bulk Drug and in 

Pharmaceutical Dosage Form. / Himani Agrawal, R.ʂ. Mahadik, Paradkar ɸ.R., 

Kaul Neeraj // Drug Development and Industrial Pharmacy 2003. ï Vol. 29, No. 

10. ï P. 1119-1126. 

https://www.ncbi.nlm.nih.gov/pubmed/?term=El-Gamal%20RM%5BAuthor%5D&cauthor=true&cauthor_uid=23722995
https://www.ncbi.nlm.nih.gov/pubmed/23722995
https://www.researchgate.net/profile/Himani_Agrawal4
https://www.researchgate.net/profile/Anant_Paradkar2
https://www.researchgate.net/journal/0363-9045_Drug_Development_and_Industrial_Pharmacy


149 

 

140. Suhas, B. Gurav Spectrophotometric Estimation of Efavirenz in Formulation 

and Biological Fluid (urine) / Suhas B. Gurav, Anant N. Deshpande, Jadge 

Dhanraj & Sandeep D. Walsangikar. // Asian Journal of Biochemical and 

Pharmaceutical Research. ï 2011. ï Vol. 1, Issue 4. ï P. 322-329. 

141. Sun, H. Flow-injection chemiluminescence determination of ofloxacin and 

levofloxacin in pharmaceutical preparations and biological fluids / H. Sun, L. Li, 

X. Chen // Analytical Sciences. ï 2006. ï Vol. 22, No. 8. ï P. 1145-1149. 

142. Sun, S.W. Determination of fluoroquinolone antibacterials in pharmaceutical 

formulations by capillary electrophoresis / S.W. Sun, A.C. Wu // Journal of 

Liquid Chromatography and Related Technologies. ï 1999. ï Vol. 22, No. 2. ï 

P. 281-296. 

143. Tamer, A. Adsorptive stripping voltammetric determination of ofloxacin / A. 

Tamer // Analytica Chimica Acta. ï 1990. ï Vol. 231, No. 1. ï P. 129-131. 

144. Thin-layer chromatographic enantioseparation of ofloxacin and zopiclone 

using hydroxy-propyl-beta-cyclodextrin as chiral selector and thermodynamic 

studies of complexation / Nahla N. Salama [et al.] // Journal of Planar 

Chromatography-Modern TLC. ï 2014. ï Vol. 27, No. 3. ï P. 166-173. 

145. Tripathy, Swagata Ofloxacin induced leucopenia in complicated falciparum 

malaria: a case report / Swagata Tripathy, Amit Adhya. // Cases Journal. ï 2009. 

ï No. 2. ï P. 7097. 

146. Tuncel, M. The determination of ofloxacin in tablets by potentiometry and 

conductometry / M. Tuncel, Z. Atkosar // Pharmazie. ï 1992. ï Vol. 47, No. 8. ï 

P. 642-643. 

147. United States Pharmacopoeia, National Formulary XVII. ï Vol. 22, 

Convention, Rockville, Md, USA, 1990. 

148. Zhou, G. Polarographic and voltammetric behavior of ofloxacin and its 

analytical application / G. Zhou, J. Pan // Analytica Chimica Acta. ï 1995. ï 

Vol. 307, No. 1. ï P.49-53. 

 

 

https://www.semanticscholar.org/author/Nahla-N.-Salama/94294352
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tripathy%20S%5BAuthor%5D&cauthor=true&cauthor_uid=19829908
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tripathy%20S%5BAuthor%5D&cauthor=true&cauthor_uid=19829908
https://www.ncbi.nlm.nih.gov/pubmed/?term=Adhya%20A%5BAuthor%5D&cauthor=true&cauthor_uid=19829908
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2740107/


150 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʇʈʀʃʆɾɽʅʀɽ  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



151 

 

ʄʀʅʀʉʊɽʈʉʊɺʆ ɿɼʈɸɺʆʆʍʈɸʅɽʅʀʗ ʈʆʉʉʀʁʉʂʆʁ ʌɽɼɽʈɸʎʀʀ 

ʌɽɼɽʈɸʃʔʅɸʗ ʉʃʋɾɹɸ ʇʆ ʅɸɼɿʆʈʋ ɺ ʉʌɽʈɽ ɿɼʈɸɺʆʆʍʈɸʅɽʅʀʗ  

ʅɼ ˉ 42-14653-07 

ʈʦʩʩʠʷ 

ʆʬʣʦʢʩʘʮʠʥ 

ʇʈʆɽʂʊ ʀɿʄɽʅɽʅʀʗ 

 

ʉʪʘʨʘʷ ʨʝʜʘʢʮʠʷ ʅʦʚʘʷ ʨʝʜʘʢʮʠʷ 

ʂʦʣʠʯʝʩʪʚʝʥʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ.  

ʆʧʨʝʜʝʣʝʥʠʝ ʧʨʦʚʦʜʷʪ ʤʝʪʦʜʦʤ ʪʠʪʨʦʚʘʥʠʷ 

ʚ ʥʝʚʦʜʥʳʭ ʨʘʩʪʚʦʨʠʪʝʣʷʭ (ɻʌ XI, ʚʳʧ. 1, ʩ. 

124) 

 

ʇʨʠʛʦʪʦʚʣʝʥʠʝ ʨʘʩʪʚʦʨʦʚ:  

ʀʩʧʳʪʫʝʤʳʡ ʨʘʩʪʚʦʨ: ʦʢʦʣʦ 0,3 ʛ (ʪʦʯʥʘʷ 

ʥʘʚʝʩʢʘ) ʧʨʝʧʘʨʘʪʘ ʨʘʩʪʚʦʨʷʶʪ ʚ 150 ʤʣ 

ʫʢʩʫʩʥʦʛʦ ʘʥʛʠʜʨʠʜʘ ʠ ʪʠʪʨʫʶʪ 0,1 ʄ 

ʨʘʩʪʚʦʨʦʤ ʭʣʦʨʥʦʡ ʢʠʩʣʦʪʳ, ʦʧʨʝʜʝʣʷʷ 

ʢʦʥʝʮ ʪʠʪʨʦʚʘʥʠʷ ʧʦʪʝʥʮʠʦʤʝʪʨʠʯʝʩʢʠ. 

1 ʤʣ 0,1 ʄ ʨʘʩʪʚʦʨʘ ʭʣʦʨʥʦʡ ʢʠʩʣʦʪʳ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ 36,14 ʤʛ ʦʬʣʦʢʩʘʮʠʥʘ. 

 

ʂʦʣʠʯʝʩʪʚʝʥʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ. ʊʦʯʥʫʶ 

ʥʘʚʝʩʢʫ ʧʨʝʧʘʨʘʪʘ (ʦʢʦʣʦ 0,0500 ʛ 

ʦʬʣʦʢʩʘʮʠʥʘ) ʢʦʣʠʯʝʩʪʚʝʥʥʦ ʧʝʨʝʥʦʩʷʪ ʚ 

ʤʝʨʥʫʶ ʢʦʣʙʫ ʚʤʝʩʪʠʤʦʩʪʴʶ 100 ʤʣ, 

ʨʘʩʪʚʦʨʷʶʪ ʚ 20 ʤʣ ʭʣʦʨʠʩʪʦʚʦʜʦʨʦʜʥʦʡ 

ʢʠʩʣʦʪʳ ʨʘʩʪʚʦʨʘ 0,1 ʄ, ʜʦʚʦʜʷʪ ʦʙʲʝʤ 

ʨʘʩʪʚʦʨʘ ʜʦ ʤʝʪʢʠ ʵʪʠʤ ʞʝ ʨʘʩʪʚʦʨʠʪʝʣʝʤ ʠ 

ʧʝʨʝʤʝʰʠʚʘʶʪ. 1 ʤʣ ʧʦʣʫʯʝʥʥʦʛʦ ʨʘʩʪʚʦʨʘ 

ʧʦʤʝʱʘʶʪ ʚ ʤʝʨʥʫʶ ʢʦʣʙʫ ʚʤʝʩʪʠʤʦʩʪʴʶ 

100 ʤʣ, ʜʦʚʦʜʷʪ ʦʙʲʝʤ ʨʘʩʪʚʦʨʘ ʜʦ ʤʝʪʢʠ 

ʭʣʦʨʠʩʪʦʚʦʜʦʨʦʜʥʦʡ ʢʠʩʣʦʪʳ ʨʘʩʪʚʦʨʦʤ 0,1 

ʄ, ʧʝʨʝʤʝʰʠʚʘʶʪ. ʀʟʤʝʨʷʶʪ ʦʧʪʠʯʝʩʢʫʶ 

ʧʣʦʪʥʦʩʪʴ ʠʩʧʳʪʫʝʤʦʛʦ ʨʘʩʪʚʦʨʘ ʥʘ 

ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʝ ʚ ʢʶʚʝʪʝ ʩ ʪʦʣʱʠʥʦʡ 

ʨʘʙʦʯʝʛʦ ʩʣʦʷ 10 ʤʤ, ʧʨʠ ʜʣʠʥʝ ʚʦʣʥʳ 293 

ʥʤ. ʍʣʦʨʠʩʪʦʚʦʜʦʨʦʜʥʦʡ ʢʠʩʣʦʪʳ ʨʘʩʪʚʦʨ 

0,1 ʄ ʠʩʧʦʣʴʟʫʶʪ ʚ ʢʘʯʝʩʪʚʝ ʨʘʩʪʚʦʨʘ 

ʩʨʘʚʥʝʥʠʷ. ʇʘʨʘʣʣʝʣʴʥʦ ʠʟʤʝʨʷʶʪ 

ʦʧʪʠʯʝʩʢʫʶ ʧʣʦʪʥʦʩʪʴ ʨʘʩʪʚʦʨʘ ʢʘʣʠʷ 

ʬʝʨʨʠʮʠʘʥʠʜʘ ï  ʦʧʪʠʯʝʩʢʦʛʦ ʦʙʨʘʟʮʘ 

ʩʨʘʚʥʝʥʠʷ. 

ʇʨʠʛʦʪʦʚʣʝʥʠʝ ʨʘʩʪʚʦʨʘ ʦʧʪʠʯʝʩʢʦʛʦ 

ʦʙʨʘʟʮʘ ʩʨʘʚʥʝʥʠʷ ʢʘʣʠʷ ʬʝʨʨʠʮʠʘʥʠʜʘ: 

ʪʦʯʥʫʶ ʥʘʚʝʩʢʫ ʧʨʝʧʘʨʘʪʘ (ʦʢʦʣʦ 0,1200 ʛ 

ʢʘʣʠʷ ʬʝʨʨʠʮʠʘʥʠʜʘ) ʧʦʤʝʱʘʶʪ ʚ ʤʝʨʥʫʶ 

ʢʦʣʙʫ ʚʤʝʩʪʠʤʦʩʪʴʶ 100 ʤʣ, ʨʘʩʪʚʦʨʷʶʪ ʚ 

20 ʤʣ ʭʣʦʨʠʩʪʦʚʦʜʦʨʦʜʥʦʡ ʢʠʩʣʦʪʳ 

ʨʘʩʪʚʦʨʝ 0,1 ʄ, ʜʦʚʦʜʷʪ ʦʙʲʸʤ ʨʘʩʪʚʦʨʘ 

ʵʪʠʤ ʞʝ ʨʘʩʪʚʦʨʠʪʝʣʝʤ ʜʦ ʤʝʪʢʠ, 

ʧʝʨʝʤʝʰʠʚʘʶʪ. 5 ʤʣ ʧʦʣʫʯʝʥʥʦʛʦ ʨʘʩʪʚʦʨʘ 

ʧʦʤʝʱʘʶʪ ʚ ʤʝʨʥʫʶ ʢʦʣʙʫ ʚʤʝʩʪʠʤʦʩʪʴʶ 

50 ʤʣ, ʜʦʚʦʜʷʪ ʦʙʲʸʤ ʨʘʩʪʚʦʨʘ 
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ʭʣʦʨʠʩʪʦʚʦʜʦʨʦʜʥʦʡ ʢʠʩʣʦʪʳ ʨʘʩʪʚʦʨʦʤ 0,1 

ʄ ʜʦ ʤʝʪʢʠ, ʧʝʨʝʤʝʰʠʚʘʶʪ. 

ʈʘʩʯʝʪ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ 

ʦʬʣʦʢʩʘʮʠʥʘ ʧʨʦʚʦʜʷʪ ʧʦ ʬʦʨʤʫʣʝ: 
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ʛʜʝ ɸʦʦʩ ʠ Ax - ʦʧʪʠʯʝʩʢʠʝ ʧʣʦʪʥʦʩʪʠ 

ʦʧʪʠʯʝʩʢʦʛʦ ʦʙʨʘʟʮʘ ʩʨʘʚʥʝʥʠʷ ʠ 

ʦʧʨʝʜʝʣʷʝʤʦʛʦ ʚʝʱʝʩʪʚʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, Ŭʭ 

ʠ Ŭʦʦʩ ï ʪʦʯʥʳʝ ʥʘʚʝʩʢʠ ʦʧʨʝʜʝʣʷʝʤʦʛʦ 

ʚʝʱʝʩʪʚʘ ʠ ʦʧʪʠʯʝʩʢʦʛʦ ʦʙʨʘʟʮʘ ʩʨʘʚʥʝʥʠʷ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, W ï ʧʦʪʝʨʷ ʚ ʤʘʩʩʝ ʧʨʠ 

ʚʳʩʫʰʠʚʘʥʠʠ, %, 100 - ʢʦʵʬʬʠʮʠʝʥʪ ʜʣʷ 

ʧʝʨʝʩʯʝʪʘ ʚ ʧʨʦʮʝʥʪʳ, ʂʧʝʨ ï ʢʦʵʬʬʠʮʠʝʥʪ 

ʧʝʨʝʩʯʝʪʘ ʧʦ ʢʘʣʠʷ ʬʝʨʨʠʮʠʘʥʠʜʫ ʨʘʚʝʥ 

0,0455. 
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ʌɽɼɽʈɸʃʔʅɸʗ ʉʃʋɾɹɸ ʇʆ ʅɸɼɿʆʈʋ ɺ ʉʌɽʈɽ ɿɼʈɸɺʆʆʍʈɸʅɽʅʀʗ  

 

ʌʉʇ ˉ 42-12212-02 

ʅʴ-ʁʌʘʨʤ ʀʥʢ. ʂʘʥʘʜʘ 

ʆʬʣʦʢʩʘʮʠʥ, ʪʘʙʣʝʪʢʠ ʧʦʢʨʳʪʳʝ ʦʙʦʣʦʯʢʦʡ, 200 ʤʛ 

ʇʈʆɽʂʊ ʀɿʄɽʅɽʅʀʗ 

 

ʉʪʘʨʘʷ ʨʝʜʘʢʮʠʷ ʅʦʚʘʷ ʨʝʜʘʢʮʠʷ 

ʂʦʣʠʯʝʩʪʚʝʥʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ: 

ʦʧʨʝʜʝʣʷʶʪ ʪʦʯʥʫʶ ʤʘʩʩʫ 20 ʪʘʙʣʝʪʦʢ, 

ʨʘʩʩʯʠʪʳʚʘʶʪ ʩʨʝʜʥʶʶ ʤʘʩʩʫ ʦʜʥʦʡ 

ʪʘʙʣʝʪʢʠ, ʨʘʩʪʠʨʘʶʪ ʠʭ ʜʦ ʧʦʣʫʯʝʥʠʷ 

ʪʦʥʢʦʛʦ ʧʦʨʦʰʢʘ. ʊʦʯʥʫʶ ʥʘʚʝʩʢʫ 

ʧʦʨʦʰʢʘ ʪʘʙʣʝʪʦʢ, ʵʢʚʠʚʘʣʝʥʪʥʫʶ 200 ʤʛ 

ʦʬʣʦʢʩʘʮʠʥʘ, ʧʦʤʝʱʘʶʪ ʚ ʤʝʨʥʫʶ ʢʦʣʙʫ 

ʚʤʝʩʪʠʤʦʩʪʴʶ 100 ʤʣ. ʇʨʠʙʘʚʣʷʶʪ 

ʦʢʦʣʦ 80 ʤʣ ʨʘʩʪʚʦʨʠʪʝʣʷ ʦʙʨʘʟʮʘ, 

ʦʙʨʘʙʘʪʳʚʘʶʪ ʫʣʴʪʨʘʟʚʫʢʦʤ ʚ ʪʝʯʝʥʠʝ 30 

ʤʠʥ, ʧʦʜʜʝʨʞʠʚʘʷ ʢʦʤʥʘʪʥʫʶ 

ʪʝʤʧʝʨʘʪʫʨʫ ʚʦʜʷʥʦʡ ʙʘʥʠ. ɼʦʙʘʚʣʷʶʪ 

ʜʦ ʦʙʲʝʤʘ ʨʘʩʪʚʦʨʠʪʝʣʝʤ ʦʙʨʘʟʮʘ, 

ʭʦʨʦʰʦ ʧʝʨʝʤʝʰʠʚʘʶʪ. ʌʠʣʴʪʨʫʶʪ ʯʝʨʝʟ 

ʬʠʣʴʪʨʫʶʱʝʝ ʫʩʪʨʦʡʩʪʚʦ ʦʙʨʘʟʮʘ ʚʦ 

ʬʣʘʢʦʥ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʟʘʙʦʨʘ ʧʨʦʙʳ 

ʭʨʦʤʘʪʦʛʨʘʬʘ. 

ʇʨʠʛʦʪʦʚʣʝʥʠʝ ʨʘʩʪʚʦʨʠʪʝʣʷ: 

ɼʦʙʘʚʣʷʶʪ 10 ʤʣ ʦʨʪʦ-ʬʦʩʬʦʨʥʦʡ 

ʢʠʩʣʦʪʳ ʚ 500 ʤʣ ʘʮʝʪʦʥʠʪʨʠʣʘ, 

ʧʝʨʝʤʝʰʠʚʘʶʪ. 

ʋʩʣʦʚʠʷ ʭʨʦʤʘʪʦʛʨʘʬʠʨʦʚʘʥʠʷ:  

ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʘʷ ʢʦʣʦʥʢʘ Zorbax SB-

Phenyl. 150Ĭ4,6 ʤʤ ʩ ʨʘʟʤʝʨʦʤ ʯʘʩʪʠʮ 5 

ʤʢʤ. ʇʦʜʚʠʞʥʘʷ ʬʘʟʘ: ɸ: ʈʘʩʪʚʦʨʷʶʪ 6,8 

ʛ ʦʜʥʦʦʩʥʦʚʥʦʛʦ ʢʘʣʠʷ ʬʦʩʬʘʪʘ ʠ 0,77 ʛ 

ʘʮʝʪʘʪʘ ʘʤʤʦʥʠʷ ʚ 880 ʤʣ ʚʦʜʳ, 

ʧʝʨʝʤʝʰʠʚʘʶʪ. ʇʦʜʚʦʜʷʪ ʨʅ ʢ 2,0°0,05 

ʦʨʪʦ-ʬʦʩʬʦʨʥʦʡ ʢʠʩʣʦʪʦʡ. ɺ: 

ʘʮʝʪʦʥʠʪʨʠʣ. ʇʝʨʝʤʝʰʠʚʘʶʪ 880 ʤʣ 

ʨʘʩʪʚʦʨʘ ɸ ʩ 120 ʤʣ ʨʘʩʪʚʦʨʘ ɺ. 

ʌʠʣʴʪʨʫʶʪ ʠ ʜʝʛʘʟʠʨʫʶʪ. ʊʝʤʧʝʨʘʪʫʨʘ 

ʢʦʣʦʥʢʠ ï ʢʦʤʥʘʪʥʘʷ, ʩʢʦʨʦʩʪʴ ʧʦʪʦʢʘ 

ʧʦʜʚʠʞʥʦʡ ʬʘʟʳ ï 1,5 ʤʣ/ʤʠʥ. 

ɼʝʪʝʢʪʠʨʦʚʘʥʠʝ ʧʨʠ ʜʣʠʥʝ ʚʦʣʥʳ ï 295 

ʥʤ. ʆʙʲʝʤ ʧʨʦʙʳ ï 10 ʤʢʣ. 

ʂʦʣʠʯʝʩʪʚʝʥʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʤʝʪʦʜʦʤ 

ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʠ: ʪʦʯʥʫʶ ʥʘʚʝʩʢʫ 

ʧʦʨʦʰʢʘ ʨʘʩʪʝʨʪʳʭ ʪʘʙʣʝʪʦʢ (ʦʢʦʣʦ 0,0780 ʛ) 

ʢʦʣʠʯʝʩʪʚʝʥʥʦ ʧʝʨʝʥʦʩʷʪ ʚ ʤʝʨʥʫʶ ʢʦʣʙʫ 

ʚʤʝʩʪʠʤʦʩʪʴʶ 100 ʤʣ, ʨʘʩʪʚʦʨʷʶʪ ʚ 20 ʤʣ 

ʭʣʦʨʠʩʪʦʚʦʜʦʨʦʜʥʦʡ ʢʠʩʣʦʪʳ ʨʘʩʪʚʦʨʘ 0,1 ʄ, 

ʜʦʚʦʜʷʪ ʦʙʲʝʤ ʨʘʩʪʚʦʨʘ ʵʪʠʤ ʞʝ 

ʨʘʩʪʚʦʨʠʪʝʣʝʤ ʜʦ ʤʝʪʢʠ ʠ ʧʝʨʝʤʝʰʠʚʘʶʪ, 

ʬʠʣʴʪʨʫʶʪ, ʧʝʨʚʳʝ ʧʦʨʮʠʠ ʬʠʣʴʪʨʘʪʘ 

ʦʪʙʨʘʩʳʚʘʶʪ. 1 ʤʣ ʧʦʣʫʯʝʥʥʦʛʦ ʨʘʩʪʚʦʨʘ 

ʧʦʤʝʱʘʶʪ ʚ ʤʝʨʥʫʶ ʢʦʣʙʫ ʚʤʝʩʪʠʤʦʩʪʴʶ 100 

ʤʣ, ʜʦʚʦʜʷʪ ʦʙʲʝʤ ʨʘʩʪʚʦʨʘ ʜʦ ʤʝʪʢʠ 

ʭʣʦʨʠʩʪʦʚʦʜʦʨʦʜʥʦʡ ʢʠʩʣʦʪʳ ʨʘʩʪʚʦʨʦʤ 0,1 ʄ 

ʠ ʧʝʨʝʤʝʰʠʚʘʶʪ. ʀʟʤʝʨʷʶʪ ʦʧʪʠʯʝʩʢʫʶ 

ʧʣʦʪʥʦʩʪʴ ʠʩʧʳʪʫʝʤʦʛʦ ʨʘʩʪʚʦʨʘ ʥʘ 

ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʝ ʧʨʠ ʜʣʠʥʝ ʚʦʣʥʳ 293 ʥʤ ʚ 

ʢʶʚʝʪʝ ʩ ʪʦʣʱʠʥʦʡ ʨʘʙʦʯʝʛʦ ʩʣʦʷ 10 ʤʤ. ɺ 

ʢʘʯʝʩʪʚʝ ʨʘʩʪʚʦʨʘ ʩʨʘʚʥʝʥʠʷ ʠʩʧʦʣʴʟʫʶʪ 

ʭʣʦʨʠʩʪʦʚʦʜʦʨʦʜʥʦʡ ʢʠʩʣʦʪʳ ʨʘʩʪʚʦʨ 0,1 ʄ. 

ʇʘʨʘʣʣʝʣʴʥʦ ʠʟʤʝʨʷʶʪ ʦʧʪʠʯʝʩʢʫʶ ʧʣʦʪʥʦʩʪʴ 

ʨʘʩʪʚʦʨʘ ʦʧʪʠʯʝʩʢʦʛʦ ʦʙʨʘʟʮʘ ʩʨʘʚʥʝʥʠʷ ʢʘʣʠʷ 

ʬʝʨʨʠʮʠʘʥʠʜʘ.  

ʇʨʠʛʦʪʦʚʣʝʥʠʝ ʨʘʩʪʚʦʨʘ ʦʧʪʠʯʝʩʢʦʛʦ 

ʦʙʨʘʟʮʘ ʩʨʘʚʥʝʥʠʷ ʢʘʣʠʷ ʬʝʨʨʠʮʠʘʥʠʜʘ: 

ʪʦʯʥʫʶ ʥʘʚʝʩʢʫ ʧʨʝʧʘʨʘʪʘ (ʦʢʦʣʦ 0,1200 ʛ 

ʢʘʣʠʷ ʬʝʨʨʠʮʠʘʥʠʜʘ) ʧʦʤʝʱʘʶʪ ʚ ʤʝʨʥʫʶ 

ʢʦʣʙʫ ʚʤʝʩʪʠʤʦʩʪʴʶ 100 ʤʣ, ʨʘʩʪʚʦʨʷʶʪ ʚ 20 

ʤʣ ʭʣʦʨʠʩʪʦʚʦʜʦʨʦʜʥʦʡ ʢʠʩʣʦʪʳ ʨʘʩʪʚʦʨʘ 0,1 

ʄ, ʜʦʚʦʜʷʪ ʦʙʲʸʤ ʨʘʩʪʚʦʨʘ ʵʪʠʤ ʞʝ 

ʨʘʩʪʚʦʨʠʪʝʣʝʤ ʜʦ ʤʝʪʢʠ, ʧʝʨʝʤʝʰʠʚʘʶʪ. 5 ʤʣ 

ʧʦʣʫʯʝʥʥʦʛʦ ʨʘʩʪʚʦʨʘ ʧʦʤʝʱʘʶʪ ʚ ʤʝʨʥʫʶ 

ʢʦʣʙʫ ʚʤʝʩʪʠʤʦʩʪʴʶ 50 ʤʣ, ʜʦʚʦʜʷʪ ʦʙʲʸʤ 

ʨʘʩʪʚʦʨʘ ʭʣʦʨʠʩʪʦʚʦʜʦʨʦʜʥʦʡ ʢʠʩʣʦʪʳ 

ʨʘʩʪʚʦʨʦʤ 0,1 ʄ ʜʦ ʤʝʪʢʠ, ʧʝʨʝʤʝʰʠʚʘʶʪ. 

ʈʘʩʯʝʪ ʨʝʟʫʣʴʪʘʪʦʚ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ 

ʦʧʨʝʜʝʣʝʥʠʷ ʧʦ ʢʘʣʠʷ ʬʝʨʨʠʮʠʘʥʠʜʫ ʧʨʦʚʦʜʷʪ 
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ʆʨʠʝʥʪʠʨʦʚʦʯʥʦʝ ʚʨʝʤʷ ʫʜʝʨʞʠʚʘʥʠʷ 

ʜʣʷ ʧʠʢʘ ʦʬʣʦʢʩʘʮʠʥʘ ʦʢʦʣʦ 13,5 ʤʠʥ. 

ʇʨʠʛʦʪʦʚʣʝʥʠʝ ʨʘʩʪʚʦʨʘ ʈʉʆ 

ʦʬʣʦʢʩʘʮʠʥʘ: ɺʟʚʝʰʠʚʘʶʪ ʦʢʦʣʦ 200 ʤʛ 

(ʪʦʯʥʘʷ ʥʘʚʝʩʢʘ) ʦʬʣʦʢʩʘʮʠʥʘ ʩʪʘʥʜʘʨʪʘ 

ʬʠʨʤʳ, ʧʦʤʝʱʘʶʪ ʚ ʤʝʨʥʫʶ ʢʦʣʙʫ 

ʚʤʝʩʪʠʤʦʩʪʴʶ 100 ʤʣ. ɼʦʙʘʚʣʷʶʪ 80 ʤʣ 

ʨʘʩʪʚʦʨʠʪʝʣʷ ʦʙʨʘʟʮʘ, ʚʟʙʘʣʪʳʚʘʶʪ 30 

ʤʠʥ, ʧʦʜʜʝʨʞʠʚʘʶʪ ʢʦʤʥʘʪʥʫʶ 

ʪʝʤʧʝʨʘʪʫʨʫ ʚʦʜʷʥʦʡ ʙʘʥʠ. ʈʘʩʪʚʦʨʷʶʪ ʠ 

ʜʦʚʦʜʷʪ ʜʦ ʦʙʲʝʤʘ ʨʘʩʪʚʦʨʠʪʝʣʝʤ 

ʦʙʨʘʟʮʘ, ʧʝʨʝʤʝʰʠʚʘʶʪ. ʆʪʙʠʨʘʶʪ 

ʧʠʧʝʪʢʦʡ 10 ʤʣ ʩʪʘʥʜʘʨʪʥʦʛʦ ʨʘʩʪʚʦʨʘ ʠ 

5 ʤʣ ʨʘʩʪʚʦʨʘ ʚʥʫʪʨʝʥʥʝʛʦ ʩʪʘʥʜʘʨʪʘ, 

ʧʦʤʝʱʘʶʪ ʚ ʤʝʨʥʫʶ ʢʦʣʙʫ 

ʚʤʝʩʪʠʤʦʩʪʴʶ 100 ʤʣ. ɼʦʚʦʜʷʪ ʜʦ 

ʦʙʲʝʤʘ ʨʘʩʪʚʦʨʠʪʝʣʝʤ ʦʙʨʘʟʮʘ, 

ʧʝʨʝʤʝʰʠʚʘʶʪ. ʌʠʣʴʪʨʫʶʪ ʯʝʨʝʟ 

ʤʝʤʙʨʘʥʥʳʡ ʬʠʣʴʪʨ ʚʦ ʬʣʘʢʦʥ 

ʘʚʪʦʠʥʞʝʢʪʦʨʘ. 

ʈʘʩʩʯʠʪʳʚʘʶʪ ʧʨʦʮʝʥʪʥʦʝ ʩʦʜʝʨʞʘʥʠʝ 

ʦʬʣʦʢʩʘʮʠʥʘ (ʍ%) ʧʦ ʩʣʝʜʫʶʱʝʡ 

ʬʦʨʤʫʣʝ: 

Ϸ
ὃὛὴὰzὊ

ὃὛὸὨ
ᶻ
άὫὛὸὨzὪ

ρππ
ᶻ
χ

ρππ
ᶻ
ρππ

άὫὛὴὰ

ὃzὺȢὡὸάὫᶻ
ρππ

Ὕ
 

ʛʜʝ: A Sa ï ʦʪʥʦʰʝʥʠʝ ʧʣʦʱʘʜʝʡ ʧʠʢʘ 

ʦʙʨʘʟʝʮ/ʚʥʫʪʨʝʥʥʠʡ ʩʪʘʥʜʘʨʪ; 

A Std ï ʩʨʝʜʥʝʝ ʦʪʥʦʰʝʥʠʝ ʧʣʦʱʘʜʝʡ 

ʩʪʘʥʜʘʨʪʘ/ʚʥʫʪʨʝʥʥʠʡ ʩʪʘʥʜʘʨʪ; 

ʊ ï ʪʨʝʙʦʚʘʥʠʝ ʥʘ ʵʪʠʢʝʪʢʝ; f ï ʬʘʢʪʦʨ 

ʢʦʨʨʝʢʮʠʠ ʩʦʜʝʨʞʘʥʠʷ, ʚʳʨʘʞʝʥʥʳʡ ʚ % 

ʦʬʣʦʢʩʘʮʠʥʘ ʚ ʦʬʣʦʢʩʘʮʠʥʝ ʩʪʘʥʜʘʨʪʝ 

ʬʠʨʤʳ ʭ  10
-2
; mg Std ï ʥʘʚʝʩʢʘ 

ʩʪʘʥʜʘʨʪʥʦʛʦ ʦʙʨʘʟʮʘ ʚ ʤʛ; mg Spl ï 

ʥʘʚʝʩʢʘ ʠʩʧʳʪʫʝʤʦʛʦ ʦʙʨʘʟʮʘ ʚ ʤʛ; 

Avr.Wt ï ʩʨʝʜʥʷʷ ʤʘʩʩʘ ʪʘʙʣʝʪʦʢ ʚ ʤʛ. 

 

 

 

 

 

ʧʦ ʬʦʨʤʫʣʝ: 
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ʩʨʧʝʨʦʦʩʭ
 

ʛʜʝ ɸʭ ʠ ɸʦʦʩ ï ʦʧʪʠʯʝʩʢʠʝ ʧʣʦʪʥʦʩʪʠ 

ʦʧʨʝʜʝʣʷʝʤʦʛʦ ʚʝʱʝʩʪʚʘ ʠ ʦʧʪʠʯʝʩʢʦʛʦ 

ʦʙʨʘʟʮʘ ʩʨʘʚʥʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ; Ŭʭ ʠ Ŭʦʦʩ ï 

ʪʦʯʥʳʝ ʥʘʚʝʩʢʠ ʦʧʨʝʜʝʣʷʝʤʦʛʦ ʚʝʱʝʩʪʚʘ ʠ 

ʦʧʪʠʯʝʩʢʦʛʦ ʦʙʨʘʟʮʘ ʩʨʘʚʥʝʥʠʷ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ; W ï ʧʦʪʝʨʷ ʚ ʤʘʩʩʝ ʧʨʠ 

ʚʳʩʫʰʠʚʘʥʠʠ, %, 100 ï ʢʦʵʬʬʠʮʠʝʥʪ ʜʣʷ 

ʧʝʨʝʩʯʝʪʘ ʚ ʧʨʦʮʝʥʪʳ, ʂʧʝʨ ï ʢʦʵʬʬʠʮʠʝʥʪ 

ʧʝʨʝʩʯʝʪʘ, ʧʦ ʢʘʣʠʷ ʬʝʨʨʠʮʠʘʥʠʜʫ ʨʘʚʝʥ 

0,0455; ʈʩʨ ï ʩʨʝʜʥʠʡ ʚʝʩ ʪʘʙʣʝʪʢʠ. 

ʂʦʣʠʯʝʩʪʚʝʥʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʤʝʪʦʜʦʤ 

ɺʕɾʍ: ʪʦʯʥʫʶ ʥʘʚʝʩʢʫ ʪʘʙʣʝʪʦʯʥʦʡ ʤʘʩʩʳ 

ʦʬʣʦʢʩʘʮʠʥʘ (ʦʢʦʣʦ 0,7500 ʛ) ʧʦʤʝʱʘʶʪ ʚ 

ʧʨʦʙʠʨʢʫ ʚʤʝʩʪʠʤʦʩʪʴʶ 20 ʤʣ, ʧʨʠʙʘʚʣʷʝʪʩʷ 

10 ʤʣ ʤʝʪʘʥʦʣʘ, ʧʣʦʪʥʦ ʟʘʢʨʳʚʘʶʪ, 

ʚʟʙʘʣʪʳʚʘʶʪ ʚ ʪʝʯʝʥʠʝ 20 ʤʠʥ ʠ ʦʙʨʘʙʘʪʳʚʘʶʪ 

ʥʘ ʫʣʴʪʨʘʟʚʫʢʦʚʦʡ ʙʘʥʝ ʚ ʪʝʯʝʥʠʝ 10 ʤʠʥ. 

ɸʣʠʢʚʦʪʫ ʩʫʩʧʝʥʟʠʠ ʦʙʲʝʤʦʤ 1 ʤʣ ʧʝʨʝʥʦʩʷʪ ʚ 

ʧʨʦʙʠʨʢʫ ʠ ʮʝʥʪʨʠʬʫʛʠʨʫʶʪ (5 ʤʠʥ 13400 

ʦʙ/ʤʠʥ). ɸʣʠʢʚʦʪʫ ʧʦʣʫʯʝʥʥʦʛʦ ʨʘʩʪʚʦʨʘ 

ʦʙʲʸʤʦʤ 100 ʤʢʣ ʧʝʨʝʥʦʩʷʪ ʚ ʯʠʩʪʫʶ 

ʧʨʦʙʠʨʢʫ, ʜʦʙʘʚʣʷʶʪ 900 ʤʢʣ ʤʝʪʘʥʦʣʘ. 

ʇʦʣʫʯʝʥʥʳʡ ʨʘʩʪʚʦʨ ʚʚʦʜʷʪ ʚ 

ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʫʶ ʢʦʣʦʥʢʫ ʚ ʦʙʲʝʤʝ 2 ʤʢʣ 

ʄʝʪʦʜʠʢʘ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʨʘʩʪʚʦʨʘ 

ʩʨʘʚʥʝʥʠʷ ʦʬʣʦʢʩʘʮʠʥʘ: ʪʦʯʥʫʶ ʤʘʩʩʫ 

ʩʫʙʩʪʘʥʮʠʠ ʦʬʣʦʢʩʘʮʠʥʘ (ʦʢʦʣʦ 0,0500 ʛ) 

ʧʦʤʝʱʘʶʪ ʚ ʤʝʨʥʫʶ ʢʦʣʙʫ ʚʤʝʩʪʠʤʦʩʪʴʶ 100 

ʤʣ, ʨʘʩʪʚʦʨʷʶʪ ʚ 80 ʤʣ ʤʝʪʘʥʦʣʘ, ʦʙʲʝʤ 

ʨʘʩʪʚʦʨʘ ʜʦʚʦʜʷʪ ʜʦ ʤʝʪʢʠ ʵʪʠʤ ʞʝ 

ʨʘʩʪʚʦʨʠʪʝʣʝʤ, ʧʝʨʝʤʝʰʠʚʘʶʪ. ʇʦʣʫʯʝʥʥʳʡ 

ʨʘʩʪʚʦʨ ʚʚʦʜʷʪ ʚ ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʫʶ 

ʢʦʣʦʥʢʫ ʚ ʦʙʲʝʤʝ 2 ʤʢʣ. 

ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʭʨʦʤʘʪʦʛʨʘʬʠʨʫʶʪ 

ʠʩʧʳʪʫʝʤʳʡ ʨʘʩʪʚʦʨ ʠ ʨʘʩʪʚʦʨ ʩʨʘʚʥʝʥʠʷ 

ʦʬʣʦʢʩʘʮʠʥʘ. ʋʩʣʦʚʠʷ ʭʨʦʤʘʪʦʛʨʘʬʠʨʦʚʘʥʠʷ: 

ʥʝʧʦʜʚʠʞʥʘʷ ʬʘʟʘ ï ProntoSIL-120-5-C18 AQ, 

ʧʦʜʚʠʞʥʘʷ ʬʘʟʘ: ʣɻʶʝʥʪ ɸ: ʣʠʪʠʷ 

ʧʝʨʭʣʦʨʘʪʘ ʨʘʩʪʚʦʨ 0,2 Mï ʭʣʦʨʥʦʡ ʢʠʩʣʦʪʳ 

ʨʘʩʪʚʦʨ 0,005 M (ʨʅ 2,8), ʣɻʶʝʥʪ ɹ: 

ʘʮʝʪʦʥʠʪʨʠʣ. ʈʝʞʠʤ ʵʣʶʠʨʦʚʘʥʠʷ: 
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ʛʨʘʜʠʝʥʪʥʳʡ ï 550 ʤʢʣ 27% ɹ, 550 ʤʢʣ ʦʪ 27% 

- 100% ɹ, 900 ʤʢʣ 100% ɹ. ʉʢʦʨʦʩʪʴ ʧʦʪʦʢʘ 

ʧʦʜʚʠʞʥʦʡ ʬʘʟʳ ï 100 ʤʢʣ/ʤʠʥ. ʊʝʤʧʝʨʘʪʫʨʘ 

ʪʝʨʤʦʩʪʘʪʘ ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʦʡ ʢʦʣʦʥʢʠ ï 

40
o
C. 

 ʆʨʠʝʥʪʠʨʦʚʦʯʥʦʝ ʚʨʝʤʷ ʫʜʝʨʞʠʚʘʥʠʷ ʜʣʷ 

ʧʠʢʘ ʦʬʣʦʢʩʘʮʠʥʘ ʦʢʦʣʦ 3,9 ʤʠʥ. 
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ʄʀʅʀʉʊɽʈʉʊɺʆ ɿɼʈɸɺʆʆʍʈɸʅɽʅʀʗ ʈʆʉʉʀʁʉʂʆʁ ʌɽɼɽʈɸʎʀʀ 

ʌɽɼɽʈɸʃʔʅɸʗ ʉʃʋɾɹɸ ʇʆ ʅɸɼɿʆʈʋ ɺ ʉʌɽʈɽ ɿɼʈɸɺʆʆʍʈɸʅɽʅʀʗ  

ʅɼ ˉ 000704-120913 

ʈʦʩʩʠʷ 

ʃʠʥʝʟʦʣʠʜ 

ʇʈʆɽʂʊ ʀɿʄɽʅɽʅʀʗ 

ʉʪʘʨʘʷ ʨʝʜʘʢʮʠʷ ʅʦʚʘʷ ʨʝʜʘʢʮʠʷ 

ʂʦʣʠʯʝʩʪʚʝʥʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ.  

ʇʨʠʛʦʪʦʚʣʝʥʠʝ ʨʘʩʪʚʦʨʦʚ:  

ʀʩʧʳʪʫʝʤʳʡ ʨʘʩʪʚʦʨ: ʦʢʦʣʦ 50 ʤʛ 

(ʪʦʯʥʘʷ ʥʘʚʝʩʢʘ) ʩʫʙʩʪʘʥʮʠʠ ʣʠʥʝʟʦʣʠʜʘ 

ʧʦʤʝʱʘʶʪ ʚ ʤʝʨʥʫʶ ʢʦʣʙʫ ʚʤʝʩʪʠʤʦʩʪʴʶ 

100 ʤʣ, ʜʦʙʘʚʣʷʶʪ 25 ʤʣ ʤʝʪʘʥʦʣʘ ʠ 

ʜʠʩʧʝʨʛʠʨʫʶʪ ʫʣʴʪʨʘʟʚʫʢʦʤ ʜʦ ʧʦʣʥʦʛʦ 

ʨʘʩʪʚʦʨʝʥʠʷ, ʦʭʣʘʞʜʘʶʪ, ʜʦʚʦʜʷʪ ʦʙʲʝʤ 

ʨʘʩʪʚʦʨʘ 0,002 ʄ ʨʘʩʪʚʦʨʦʤ ʘʤʤʦʥʠʷ 

ʜʠʛʠʜʨʦʬʦʩʬʘʪʘ ʜʦ ʤʝʪʢʠ, ʧʝʨʝʤʝʰʠʚʘʶʪ. 

5 ʤʣ ʧʦʣʫʯʝʥʥʦʛʦ ʨʘʩʪʚʦʨʘ ʧʝʨʝʥʦʩʷʪ ʚ 

ʢʦʣʙʫ ʚʤʝʩʪʠʤʦʩʪʴʶ 50 ʤʣ, ʜʦʚʦʜʷʪ ʦʙʲʝʤ 

ʨʘʩʪʚʦʨʘ ʧʦʜʚʠʞʥʦʡ ʬʘʟʦʡ ʜʦ ʤʝʪʢʠ, 

ʬʠʣʴʪʨʫʶʪ ʠ ʧʝʨʝʤʝʰʠʚʘʶʪ. 

ʋʩʣʦʚʠʷ ʭʨʦʤʘʪʦʛʨʘʬʠʨʦʚʘʥʠʷ:  

ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʘʷ ʢʦʣʦʥʢʘ Inertsil ODS-

3V, ʨʘʟʤʝʨʦʤ 150Ĭ4,6 ʤʤ, 5 ʤʢʤ, ʠʣʠ 

ʘʥʘʣʦʛʠʯʥʘʷ. ʇʦʜʚʠʞʥʘʷ ʬʘʟʘ: 0,002 ʄ 

ʨʘʩʪʚʦʨ ʘʤʤʦʥʠʷ ʜʠʛʠʜʨʦʬʦʩʬʘʪʘ:ʤʝʪʘʥʦʣ 

(75:25). ʊʝʤʧʝʨʘʪʫʨʘ ʢʦʣʦʥʢʠ ï 50Áʉ, 

ʩʢʦʨʦʩʪʴ ʧʦʪʦʢʘ ʧʦʜʚʠʞʥʦʡ ʬʘʟʳ ï 1,0 

ʤʣ/ʤʠʥ. ɼʝʪʝʢʪʠʨʦʚʘʥʠʝ ʧʨʠ ʜʣʠʥʝ ʚʦʣʥʳ 

ï 251 ʥʤ. ɺʨʝʤʷ ʭʨʦʤʘʪʦʛʨʘʬʠʨʦʚʘʥʠʷ ï 

30 ʤʠʥ. ʆʨʠʝʥʪʠʨʦʚʦʯʥʦʝ ʚʨʝʤʷ 

ʫʜʝʨʞʠʚʘʥʠʷ ʜʣʷ ʧʠʢʘ ʣʠʥʝʟʦʣʠʜʘ ʦʢʦʣʦ 

30 ʤʠʥ. 

ʇʨʠʛʦʪʦʚʣʝʥʠʝ ʠʩʭʦʜʥʦʛʦ ʩʪʘʥʜʘʨʪʥʦʛʦ 

ʨʘʩʪʚʦʨʘ ʣʠʥʝʟʦʣʠʜʘ: ʦʢʦʣʦ 25 ʤʛ (ʪʦʯʥʘʷ 

ʥʘʚʝʩʢʘ) ʩʪʘʥʜʘʨʪʥʦʛʦ ʦʙʨʘʟʮʘ ʣʠʥʝʟʦʣʠʜʘ 

(USPRS) ʧʦʤʝʱʘʶʪ ʚ ʤʝʨʥʫʶ ʢʦʣʙʫ 

ʚʤʝʩʪʠʤʦʩʪʴʶ 50 ʤʣ, ʜʦʙʘʚʣʷʶʪ 12,5 ʤʣ 

ʤʝʪʘʥʦʣʘ ʠ ʜʠʩʧʝʨʛʠʨʫʶʪ ʫʣʴʪʨʘʟʚʫʢʦʤ ʜʦ 

ʧʦʣʥʦʛʦ ʨʘʩʪʚʦʨʝʥʠʷ, ʦʭʣʘʞʜʘʶʪ, ʜʦʚʦʜʷʪ 

ʦʙʲʝʤ ʨʘʩʪʚʦʨʘ 0,002 ʄ ʨʘʩʪʚʦʨʦʤ 

ʂʦʣʠʯʝʩʪʚʝʥʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ. ʊʦʯʥʫʶ 

ʥʘʚʝʩʢʫ ʧʨʝʧʘʨʘʪʘ (ʦʢʦʣʦ 0,0500 ʛ 

ʣʠʥʝʟʦʣʠʜʘ) ʢʦʣʠʯʝʩʪʚʝʥʥʦ ʧʝʨʝʥʦʩʷʪ ʚ 

ʤʝʨʥʫʶ ʢʦʣʙʫ ʚʤʝʩʪʠʤʦʩʪʴʶ 100 ʤʣ, 

ʨʘʩʪʚʦʨʷʶʪ ʚ 20 ʤʣ ʩʧʠʨʪʘ 95%, ʜʦʚʦʜʷʪ 

ʚʦʜʦʡ ʦʯʠʱʝʥʥʦʡ ʦʙʲʝʤ ʨʘʩʪʚʦʨʘ ʜʦ ʤʝʪʢʠ, 

ʧʝʨʝʤʝʰʠʚʘʶʪ. 1 ʤʣ ʧʦʣʫʯʝʥʥʦʛʦ ʨʘʩʪʚʦʨʘ 

ʧʦʤʝʱʘʶʪ ʚ ʤʝʨʥʫʶ ʢʦʣʙʫ ʚʤʝʩʪʠʤʦʩʪʴʶ 50 

ʤʣ, ʜʦʚʦʜʷʪ ʩʧʠʨʪʦʤ 95% ʦʙʲʝʤ ʨʘʩʪʚʦʨʘ ʜʦ 

ʤʝʪʢʠ, ʧʝʨʝʤʝʰʠʚʘʶʪ. ʀʟʤʝʨʷʶʪ 

ʦʧʪʠʯʝʩʢʫʶ ʧʣʦʪʥʦʩʪʴ ʠʩʧʳʪʫʝʤʦʛʦ ʨʘʩʪʚʦʨʘ 

ʥʘ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʝ ʚ ʢʶʚʝʪʝ ʩ ʪʦʣʱʠʥʦʡ 

ʨʘʙʦʯʝʛʦ ʩʣʦʷ 10 ʤʤ ʧʨʠ ʜʣʠʥʝ ʚʦʣʥʳ 258 

ʥʤ. ʉʧʠʨʪ 95% ʠʩʧʦʣʴʟʫʶʪ ʚ ʢʘʯʝʩʪʚʝ 

ʨʘʩʪʚʦʨʘ ʩʨʘʚʥʝʥʠʷ. 

ʇʨʠʛʦʪʦʚʣʝʥʠʝ ʨʘʩʪʚʦʨʘ ʦʧʪʠʯʝʩʢʦʛʦ 

ʦʙʨʘʟʮʘ ʩʨʘʚʥʝʥʠʷ ʢʘʣʠʷ ʬʝʨʨʠʮʠʘʥʠʜʘ: 

ʪʦʯʥʫʶ ʥʘʚʝʩʢʫ (0,2000 ʛ ʢʘʣʠʷ 

ʬʝʨʨʠʮʠʘʥʠʜʘ) ʧʦʤʝʱʘʶʪ ʚ ʤʝʨʥʫʶ ʢʦʣʙʫ 

ʚʤʝʩʪʠʤʦʩʪʴʶ 100 ʤʣ, ʨʘʩʪʚʦʨʷʶʪ ʚ 20 ʤʣ 

ʭʣʦʨʠʩʪʦʚʦʜʦʨʦʜʥʦʡ ʢʠʩʣʦʪʳ ʨʘʩʪʚʦʨʘ 0,1 

ʄ, ʜʦʚʦʜʷʪ ʵʪʠʤ ʞʝ ʨʘʩʪʚʦʨʠʪʝʣʝʤ ʦʙʲʸʤ 

ʨʘʩʪʚʦʨʘ ʜʦ ʤʝʪʢʠ, ʧʝʨʝʤʝʰʠʚʘʶʪ. 5 ʤʣ 

ʧʦʣʫʯʝʥʥʦʛʦ ʨʘʩʪʚʦʨʘ ʧʦʤʝʱʘʶʪ ʚ ʤʝʨʥʫʶ 

ʢʦʣʙʫ ʚʤʝʩʪʠʤʦʩʪʴʶ 50 ʤʣ, ʩʧʠʨʪʦʤ 95% 

ʜʦʚʦʜʷʪ ʦʙʲʸʤ ʨʘʩʪʚʦʨʘ ʜʦ ʤʝʪʢʠ, 

ʧʝʨʝʤʝʰʠʚʘʶʪ. 

ʈʘʩʯʝʪ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ 

ʣʠʥʝʟʦʣʠʜʘ ʧʨʦʚʦʜʷʪ ʧʦ ʬʦʨʤʫʣʝ: 
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ʛʜʝ ɸʦʦʩ ʠ Ax ï ʦʧʪʠʯʝʩʢʠʝ ʧʣʦʪʥʦʩʪʠ 

ʦʧʪʠʯʝʩʢʦʛʦ ʦʙʨʘʟʮʘ ʩʨʘʚʥʝʥʠʷ ʠ 
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ʘʤʤʦʥʠʷ ʜʠʛʠʜʨʦʬʦʩʬʘʪʘ ʜʦ ʤʝʪʢʠ, 

ʧʝʨʝʤʝʰʠʚʘʶʪ. 5 ʤʣ ʧʦʣʫʯʝʥʥʦʛʦ 

ʨʘʩʪʚʦʨʘ ʧʝʨʝʥʦʩʷʪ ʚ ʤʝʨʥʫʶ ʢʦʣʙʫ 

ʚʤʝʩʪʠʤʦʩʪʴʶ 50 ʤʣ, ʜʦʚʦʜʷʪ ʦʙʲʝʤ 

ʨʘʩʪʚʦʨʘ ʧʦʜʚʠʞʥʦʡ ʬʘʟʦʡ ʜʦ ʤʝʪʢʠ, 

ʧʝʨʝʤʝʰʠʚʘʶʪ.  

ʍʨʦʤʘʪʦʛʨʘʬʠʨʫʶʪ ʨʘʚʥʳʝ ʦʙʲʝʤʳ 

ʠʩʧʳʪʫʝʤʦʛʦ ʠ ʩʪʘʥʜʘʨʪʥʦʛʦ ʨʘʩʪʚʦʨʦʚ. 

ʉʦʜʝʨʞʘʥʠʝ ʣʠʥʝʟʦʣʠʜʘ ʚ ʧʨʦʮʝʥʪʘʭ (ʍ), ʚ 

ʧʝʨʝʩʯʝʪʝ ʥʘ ʩʫʭʦʝ ʠ ʩʚʦʙʦʜʥʦʝ ʦʪ 

ʦʩʪʘʪʦʯʥʳʭ ʦʨʛʘʥʠʯʝʩʢʠʭ ʨʘʩʪʚʦʨʠʪʝʣʝʡ 

ʚʝʱʝʩʪʚʦ, ʚʳʯʠʩʣʷʶʪ ʧʦ ʬʦʨʤʫʣʝ: 
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ʛʜʝ S - ʧʣʦʱʘʜʴ ʦʩʥʦʚʥʦʛʦ ʧʠʢʘ ʥʘ 

ʭʨʦʤʘʪʦʛʨʘʤʤʝ ʠʩʧʳʪʫʝʤʦʛʦ ʨʘʩʪʚʦʨʘ;  

So- ʧʣʦʱʘʜʴ ʦʩʥʦʚʥʦʛʦ ʧʠʢʘ ʥʘ 

ʭʨʦʤʘʪʦʛʨʘʤʤʝ ʨʘʩʪʚʦʨʘ ʩʪʘʥʜʘʨʪʥʦʛʦ 

ʦʙʨʘʟʮʘ ʣʠʥʝʟʦʣʠʜʘ;  

ʘ - ʥʘʚʝʩʢʘ ʩʫʙʩʪʘʥʮʠʠ ʣʠʥʝʟʦʣʠʜʘ, ʚ ʛ; 

ʘʦ - ʥʘʚʝʩʢʘ ʩʪʘʥʜʘʨʪʥʦʛʦ ʦʙʨʘʟʮʘ 

ʣʠʥʝʟʦʣʠʜʘ, ʚ ʛ;  

ʈ - ʩʦʜʝʨʞʘʥʠʝ ʣʠʥʝʟʦʣʠʜʘ ʚ ʩʪʘʥʜʘʨʪʥʦʤ 

ʦʙʨʘʟʮʝ, ʚ %;  

W - ʧʨʦʮʝʥʪʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʚʦʜʳ ʠ 

ʦʩʪʘʪʦʯʥʳʭ ʦʨʛʘʥʠʯʝʩʢʠʭ ʨʘʩʪʚʦʨʠʪʝʣʝʡ ʚ 

ʩʫʙʩʪʘʥʮʠʠ, %. 

 

ʦʧʨʝʜʝʣʷʝʤʦʛʦ ʚʝʱʝʩʪʚʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, Ŭʭ ʠ 

Ŭʦʦʩ ï ʪʦʯʥʳʝ ʥʘʚʝʩʢʠ ʦʧʨʝʜʝʣʷʝʤʦʛʦ 

ʚʝʱʝʩʪʚʘ ʠ ʦʧʪʠʯʝʩʢʦʛʦ ʦʙʨʘʟʮʘ ʩʨʘʚʥʝʥʠʷ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, W ï ʧʦʪʝʨʷ ʚ ʤʘʩʩʝ ʧʨʠ 

ʚʳʩʫʰʠʚʘʥʠʠ, %, 100 ï ʢʦʵʬʬʠʮʠʝʥʪ ʜʣʷ 

ʧʝʨʝʩʯʝʪʘ ʚ ʧʨʦʮʝʥʪʳ, ʂʧʝʨ ï ʢʦʵʬʬʠʮʠʝʥʪ 

ʧʝʨʝʩʯʝʪʘ ʧʦ ʢʘʣʠʷ ʬʝʨʨʠʮʠʘʥʠʜʫ ʨʘʚʝʥ 

0,0524. 
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ʄʀʅʀʉʊɽʈʉʊɺʆ ɿɼʈɸɺʆʆʍʈɸʅɽʅʀʗ ʈʆʉʉʀʁʉʂʆʁ ʌɽɼɽʈɸʎʀʀ 

ʌɽɼɽʈɸʃʔʅɸʗ ʉʃʋɾɹɸ ʇʆ ʅɸɼɿʆʈʋ ɺ ʉʌɽʈɽ ɿɼʈɸɺʆʆʍʈɸʅɽʅʀʗ  

ʌʉʇ ˉ 42-11291-00 

ʌʠʨʤʘ çʌʘʨʤʘʮʠʷ ʠ ɸʧʜʞʦʥ ʂʘʤʧʘʥʠè, ʉʐɸ 

ɿʠʚʦʢʩ ʪʘʙʣʝʪʢʠ, ʧʦʢʨʳʪʳʝ ʦʙʦʣʦʯʢʦʡ, ʧʦ 600 ʤʛ 

ʇʈʆɽʂʊ ʀɿʄɽʅɽʅʀʗ 

 

ʉʪʘʨʘʷ ʨʝʜʘʢʮʠʷ ʅʦʚʘʷ ʨʝʜʘʢʮʠʷ 

ʂʦʣʠʯʝʩʪʚʝʥʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ:  

ʇʦʤʝʱʘʶʪ 5 ʪʘʙʣʝʪʦʢ ʚ ʤʝʨʥʫʶ ʢʦʣʙʫ ʥʘ 

250 ʤʣ. ɼʦʚʦʜʷʪ ʜʦ ʤʝʪʢʠ 20% 

ʨʘʩʪʚʦʨʠʪʝʣʝʤ ʠ ʦʙʨʘʙʘʪʳʚʘʶʪ 

ʫʣʴʪʨʘʟʚʫʢʦʤ ʦʢʦʣʦ 10 ʤʠʥ. ʀʥʪʝʥʩʠʚʥʦ 

ʚʩʪʨʷʭʠʚʘʶʪ ʥʘ ʤʝʭʘʥʠʯʝʩʢʦʤ ʰʝʡʢʝʨʝ ʚ 

ʪʝʯʝʥʠʝ ʧʨʠʤʝʨʥʦ 20 ʤʠʥ. ʅʝ ʜʦʣʞʥʦ 

ʦʩʪʘʚʘʪʴʩʷ ʢʨʫʧʥʳʭ ʯʘʩʪʠʮ. 

ʆʙʨʘʙʘʪʳʚʘʶʪ ʫʣʴʪʨʘʟʚʫʢʦʤ ʧʦʚʪʦʨʥʦ ʚ 

ʪʝʯʝʥʠʝ ʧʨʠʤʝʨʥʦ 10 ʤʠʥ, ʟʘʪʝʤ ʯʘʩʪʴ 

ʮʝʥʪʨʠʬʫʛʠʨʫʶʪ ʚ ʪʝʯʝʥʠʝ 10 ʤʠʥ ʧʨʠ 

3500 ʦʙ/ʤʠʥ. ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʧʨʦʟʨʘʯʥʦʛʦ 

ʩʫʧʝʨʥʘʪʘʥʪʘ. ɼʦʚʦʜʷʪ ʦʙʨʘʟʝʮ ʜʦ 

ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʜʝʣʘʶʪ ʚʪʦʨʦʝ 

ʨʘʟʚʝʜʝʥʠʝ: ʧʝʨʝʥʦʩʷʪ 2 ʤʣ ʧʨʦʟʨʘʯʥʦʛʦ 

ʩʫʧʝʨʥʘʪʘʥʪʘ ʚ ʤʝʨʥʫʶ ʢʦʣʙʫ ʥʘ 250 ʤʣ, 

ʜʦʚʦʜʷʪ ʜʦ ʤʝʪʢʠ ʨʘʩʪʚʦʨʠʪʝʣʝʤ ʦʙʨʘʟʮʘ 

ʠ ʧʝʨʝʤʝʰʠʚʘʶʪ. ʆʪʙʠʨʘʶʪ ʯʘʩʪʴ 

ʠʩʧʳʪʫʝʤʦʛʦ ʨʘʩʪʚʦʨʘ ʠ ʧʦʤʝʱʘʶʪ ʚʦ 

ʬʣʘʢʦʥ ʘʚʪʦʜʦʟʘʪʦʨʘ. 

ʇʨʠʛʦʪʦʚʣʝʥʠʝ 20% ʨʘʩʪʚʦʨʠʪʝʣʷ: 20% 

ʨʘʩʪʚʦʨ ʘʮʝʪʦʥʠʪʨʠʣʘ ʚ ʚʦʜʝ (ʥʘʧʨʠʤʝʨ, 

100 ʤʣ ʘʮʝʪʦʥʠʪʨʠʣʘ ʜʦʙʘʚʣʷʶʪ ʢ 400 ʤʣ 

ʚʦʜʳ). 

ʇʨʠʛʦʪʦʚʣʝʥʠʝ ʨʘʩʪʚʦʨʠʪʝʣʷ ʦʙʨʘʟʮʘ: 

10% ʨʘʩʪʚʦʨ ʘʮʝʪʦʥʠʪʨʠʣʘ ʚ ʚʦʜʝ 

(ʥʘʧʨʠʤʝʨ, 50 ʤʣ ʘʮʝʪʦʥʠʪʨʠʣʘ 

ʜʦʙʘʚʣʷʶʪ ʢ 450 ʤʣ ʚʦʜʳ). 

ʋʩʣʦʚʠʷ ʭʨʦʤʘʪʦʛʨʘʬʠʨʦʚʘʥʠʷ:  

ʂʦʣʦʥʢʘ YMC ODS-AM ʨʘʟʤʝʨʦʤ 

150Ĭ4,6 ʤʤ, ʩʦʨʙʝʥʪ ʩ ʧʦʨʘʤʠ 5 ʤʢʤ. 

ʇʦʜʚʠʞʥʘʷ ʬʘʟʘ: ɸ: 10 ʤʣ 10% 

ʪʨʠʬʪʦʨʫʢʩʫʩʥʦʡ ʢʠʩʣʦʪʳ ʜʦʙʘʚʣʷʶʪ ʢ 1 

ʣ ʚʦʜʳ, ʜʝʛʘʟʠʨʫʶʪ ʚ ʚʘʢʫʫʤʝ ʠ 

ʦʙʨʘʙʘʪʳʚʘʶʪ ʫʣʴʪʨʘʟʚʫʢʦʤ. ɹ: 10 ʤʣ 

10% ʪʨʠʬʪʦʨʫʢʩʫʩʥʦʡ ʢʠʩʣʦʪʳ 

ʂʦʣʠʯʝʩʪʚʝʥʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʤʝʪʦʜʦʤ 

ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʠ: ʪʦʯʥʫʶ ʥʘʚʝʩʢʫ 

ʧʦʨʦʰʢʘ ʨʘʩʪʝʨʪʳʭ ʪʘʙʣʝʪʦʢ (ʦʢʦʣʦ 0,0232 ʛ) 

ʧʦʤʝʱʘʶʪ ʚ ʤʝʨʥʫʶ ʢʦʣʙʫ ʚʤʝʩʪʠʤʦʩʪʴʶ 100 

ʤʣ, ʨʘʩʪʚʦʨʷʶʪ ʚ 20 ʤʣ ʩʧʠʨʪʘ 95%, ʜʦʚʦʜʷʪ 

ʦʙʲʝʤ ʨʘʩʪʚʦʨʘ ʜʦ ʤʝʪʢʠ ʚʦʜʦʡ ʦʯʠʱʝʥʥʦʡ, 

ʧʝʨʝʤʝʰʠʚʘʶʪ, ʬʠʣʴʪʨʫʶʪ, ʧʝʨʚʳʝ ʧʦʨʮʠʠ 

ʬʠʣʴʪʨʘʪʘ ʦʪʙʨʘʩʳʚʘʶʪ. 1 ʤʣ ʧʦʣʫʯʝʥʥʦʛʦ 

ʨʘʩʪʚʦʨʘ ʧʦʤʝʱʘʶʪ ʚ ʤʝʨʥʫʶ ʢʦʣʙʫ 

ʚʤʝʩʪʠʤʦʩʪʴʶ 50 ʤʣ, ʜʦʚʦʜʷʪ ʦʙʲʝʤ ʨʘʩʪʚʦʨʘ 

ʜʦ ʤʝʪʢʠ ʩʧʠʨʪʦʤ 95% ʠ ʧʝʨʝʤʝʰʠʚʘʶʪ. 

ʀʟʤʝʨʷʶʪ ʦʧʪʠʯʝʩʢʫʶ ʧʣʦʪʥʦʩʪʴ ʠʩʧʳʪʫʝʤʦʛʦ 

ʨʘʩʪʚʦʨʘ ʥʘ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʝ ʚ ʢʶʚʝʪʝ ʩ 

ʪʦʣʱʠʥʦʡ ʨʘʙʦʯʝʛʦ ʩʣʦʷ 10 ʤʤ ʧʨʠ ʜʣʠʥʝ 

ʚʦʣʥʳ 258 ʥʤ. ɺ ʢʘʯʝʩʪʚʝ ʨʘʩʪʚʦʨʘ ʩʨʘʚʥʝʥʠʷ 

ʠʩʧʦʣʴʟʫʶʪ ʩʧʠʨʪ 95%. ʇʘʨʘʣʣʝʣʴʥʦ 

ʠʟʤʝʨʷʶʪ ʦʧʪʠʯʝʩʢʫʶ ʧʣʦʪʥʦʩʪʴ ʨʘʩʪʚʦʨʘ 

ʦʧʪʠʯʝʩʢʦʛʦ ʦʙʨʘʟʮʘ ʩʨʘʚʥʝʥʠʷ ʢʘʣʠʷ 

ʬʝʨʨʠʮʠʘʥʠʜʘ.  

ʇʨʠʛʦʪʦʚʣʝʥʠʝ ʨʘʩʪʚʦʨʘ ʦʧʪʠʯʝʩʢʦʛʦ 

ʦʙʨʘʟʮʘ ʩʨʘʚʥʝʥʠʷ ʢʘʣʠʷ ʬʝʨʨʠʮʠʘʥʠʜʘ: 

ʪʦʯʥʫʶ ʥʘʚʝʩʢʫ ʧʨʝʧʘʨʘʪʘ (ʦʢʦʣʦ 0,2000 ʛ 

ʢʘʣʠʷ ʬʝʨʨʠʮʠʘʥʠʜʘ) ʧʦʤʝʱʘʶʪ ʚ ʤʝʨʥʫʶ 

ʢʦʣʙʫ ʚʤʝʩʪʠʤʦʩʪʴʶ 100 ʤʣ, ʨʘʩʪʚʦʨʷʶʪ ʚ 20 

ʤʣ ʭʣʦʨʠʩʪʦʚʦʜʦʨʦʜʥʦʡ ʢʠʩʣʦʪʳ ʨʘʩʪʚʦʨʘ 0,1 

ʄ, ʜʦʚʦʜʷʪ ʦʙʲʸʤ ʨʘʩʪʚʦʨʘ ʵʪʠʤ ʞʝ 

ʨʘʩʪʚʦʨʠʪʝʣʝʤ ʜʦ ʤʝʪʢʠ, ʧʝʨʝʤʝʰʠʚʘʶʪ. 5 ʤʣ 

ʧʦʣʫʯʝʥʥʦʛʦ ʨʘʩʪʚʦʨʘ ʧʦʤʝʱʘʶʪ ʚ ʤʝʨʥʫʶ 

ʢʦʣʙʫ ʚʤʝʩʪʠʤʦʩʪʴʶ 50 ʤʣ, ʜʦʚʦʜʷʪ ʦʙʲʸʤ 

ʨʘʩʪʚʦʨʘ ʩʧʠʨʪʦʤ 95% ʜʦ ʤʝʪʢʠ, 

ʧʝʨʝʤʝʰʠʚʘʶʪ. 

ʈʘʩʯʝʪ ʨʝʟʫʣʴʪʘʪʦʚ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ 

ʦʧʨʝʜʝʣʝʥʠʷ ʧʦ ʢʘʣʠʷ ʬʝʨʨʠʮʠʘʥʠʜʫ ʧʨʦʚʦʜʷʪ 

ʧʦ ʬʦʨʤʫʣʝ: 



159 

 

ʜʦʙʘʚʣʷʶʪ ʢ 1 ʣ ʘʮʝʪʦʥʠʪʨʠʣʘ, 

ʜʝʛʘʟʠʨʫʶʪ ʚ ʚʘʢʫʫʤʝ ʠ ʦʙʨʘʙʘʪʳʚʘʶʪ 

ʫʣʴʪʨʘʟʚʫʢʦʤ. ʊʝʤʧʝʨʘʪʫʨʘ ʢʦʣʦʥʢʠ ï 

ʢʦʤʥʘʪʥʘʷ, ʩʢʦʨʦʩʪʴ ʧʦʪʦʢʘ ʧʦʜʚʠʞʥʦʡ 

ʬʘʟʳ ï 1,0 ʤʣ/ʤʠʥ. ɼʝʪʝʢʪʠʨʦʚʘʥʠʝ ʧʨʠ 

ʜʣʠʥʝ ʚʦʣʥʳ ï 254 ʥʤ. ʆʙʲʝʤ ʧʨʦʙʳ ï 10 

ʤʢʣ. ʆʨʠʝʥʪʠʨʦʚʦʯʥʦʝ ʚʨʝʤʷ 

ʫʜʝʨʞʠʚʘʥʠʷ ʜʣʷ ʧʠʢʘ ʣʠʥʝʟʦʣʠʜʘ ʦʢʦʣʦ 

21 ʤʠʥ. 

ʇʨʠʛʦʪʦʚʣʝʥʠʝ ʨʘʩʪʚʦʨʘ ʈʉʆ 

ʣʠʥʝʟʦʣʠʜʘ: ɺʟʚʝʰʠʚʘʶʪ ʦʢʦʣʦ 10 ʤʛ 

(ʪʦʯʥʘʷ ʥʘʚʝʩʢʘ) ʨʝʬʝʨʝʥʩ-ʩʪʘʥʜʘʨʪʘ 

ʣʠʥʝʟʦʣʠʜʘ, ʧʦʤʝʱʘʶʪ ʚ ʤʝʨʥʫʶ ʢʦʣʙʫ 

ʚʤʝʩʪʠʤʦʩʪʴʶ 100 ʤʣ. ɼʦʚʦʜʷʪ ʜʦ 

ʦʙʲʝʤʘ 100 ʤʣ ʨʘʩʪʚʦʨʠʪʝʣʝʤ ʦʙʨʘʟʮʘ. 

ɺʩʪʨʷʭʠʚʘʶʪ ʠ ʦʙʨʘʙʘʪʳʚʘʶʪ 

ʫʣʴʪʨʘʟʚʫʢʦʤ ʜʣʷ ʨʘʩʪʚʦʨʝʥʠʷ 

ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʚʝʱʝʩʪʚʘ. ʉʦʜʝʨʞʘʥʠʝ 

ʣʠʥʝʟʦʣʠʜʘ ʚ ʪʘʙʣʝʪʢʝ ʚʳʯʠʩʣʷʶʪ ʧʦ 

ʬʦʨʤʫʣʝ: 

ʍ = (Rsam/Rstd) Ĭ (Wstd/Wsam) Ĭ (N1/D1) Ĭ 

(N2/D2) Ĭ P, 

ʛʜʝ: Rsamï ʚʝʣʠʯʠʥʘ ʧʠʢʘ ʣʠʥʝʟʦʣʠʜʘ ʥʘ 

ʭʨʦʤʘʪʦʛʨʘʤʤʝ ʠʩʧʳʪʫʝʤʦʛʦ ʨʘʩʪʚʦʨʘ; 

Rstd ï ʚʝʣʠʯʠʥʘ ʧʠʢʘ ʣʠʥʝʟʦʣʠʜʘ ʥʘ 

ʭʨʦʤʘʪʦʛʨʘʤʤʝ ʩʪʘʥʜʘʨʪʥʦʛʦ ʨʘʩʪʚʦʨʘ; 

Wstd ï ʥʘʚʝʩʢʘ ʨʝʬʝʨʝʥʩ-ʩʪʘʥʜʘʨʪʘ 

ʣʠʥʝʟʦʣʠʜʘ, ʤʛ; Wsam ï 5 (ʢʦʣʠʯʝʩʪʚʦ 

ʪʘʙʣʝʪʦʢ); N1 ï ʦʙʲʝʤ 20% ʨʘʩʪʚʦʨʠʪʝʣʷ, 

ʠʩʧʦʣʴʟʦʚʘʥʥʳʡ ʜʣʷ ʵʢʩʪʨʘʢʮʠʠ 

ʪʘʙʣʝʪʢʠ, ʤʣ; D1 ï ʦʙʲʝʤ ʨʘʩʪʚʦʨʠʪʝʣʷ 

ʦʙʨʘʟʮʘ, ʠʩʧʦʣʴʟʦʚʘʥʥʳʡ ʜʣʷ 

ʨʘʩʪʚʦʨʝʥʠʷ ʩʪʘʥʜʘʨʪʘ, ʤʣ; N2 ï 

ʢʦʥʝʯʥʳʡ ʦʙʲʝʤ ʚʪʦʨʦʛʦ ʨʘʟʚʝʜʝʥʠʷ, ʤʣ; 

D2 ï ʘʣʠʢʚʦʪʘ ʦʙʨʘʟʮʘ, ʚʟʷʪʘʷ ʜʣʷ 

ʚʪʦʨʦʛʦ ʨʘʟʚʝʜʝʥʠʷ, ʤʣ; ʈ ï ʯʠʩʪʦʪʘ 

ʨʝʬʝʨʝʥʩ-ʩʪʘʥʜʘʨʪʘ ʣʠʥʝʟʦʣʠʜʘ, ʚ ʚʠʜʝ 

ʜʝʩʷʪʠʯʥʦʡ ʜʨʦʙʠ. 
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ʛʜʝ ɸʭ ʠ ɸʦʦʩ ï ʦʧʪʠʯʝʩʢʠʝ ʧʣʦʪʥʦʩʪʠ 

ʦʧʨʝʜʝʣʷʝʤʦʛʦ ʚʝʱʝʩʪʚʘ ʠ ʦʧʪʠʯʝʩʢʦʛʦ 

ʦʙʨʘʟʮʘ ʩʨʘʚʥʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ; Ŭʭ ʠ Ŭʦʦʩ ï 

ʪʦʯʥʳʝ ʥʘʚʝʩʢʠ ʦʧʨʝʜʝʣʷʝʤʦʛʦ ʚʝʱʝʩʪʚʘ ʠ 

ʦʧʪʠʯʝʩʢʦʛʦ ʦʙʨʘʟʮʘ ʩʨʘʚʥʝʥʠʷ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, W ï ʧʦʪʝʨʷ ʚ ʤʘʩʩʝ ʧʨʠ 

ʚʳʩʫʰʠʚʘʥʠʠ, %, 100 ï ʢʦʵʬʬʠʮʠʝʥʪ ʜʣʷ 

ʧʝʨʝʩʯʝʪʘ ʚ ʧʨʦʮʝʥʪʳ, ʂʧʝʨ ï ʢʦʵʬʬʠʮʠʝʥʪ 

ʧʝʨʝʩʯʝʪʘ ʧʦ ʢʘʣʠʷ ʬʝʨʨʠʮʠʘʥʠʜʫ ʨʘʚʝʥ 

0,0524; ʈʩʨ ï ʩʨʝʜʥʠʡ ʚʝʩ ʪʘʙʣʝʪʢʠ. 

ʂʦʣʠʯʝʩʪʚʝʥʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ 

ʤʝʪʦʜʦʤ ɺʕɾʍ: ʪʦʯʥʫʶ ʥʘʚʝʩʢʫ ʪʘʙʣʝʪʦʯʥʦʡ 

ʤʘʩʩʳ ʣʠʥʝʟʦʣʠʜʘ (ʦʢʦʣʦ 0,2500 ʛ) ʧʦʤʝʱʘʶʪ 

ʚ ʧʨʦʙʠʨʢʫ ʚʤʝʩʪʠʤʦʩʪʴʶ 20 ʤʣ, ʧʨʠʙʘʚʣʷʶʪ 

10 ʤʣ ʤʝʪʘʥʦʣʘ, ʧʣʦʪʥʦ ʟʘʢʨʳʚʘʶʪ, 

ʚʟʙʘʣʪʳʚʘʶʪ ʚ ʪʝʯʝʥʠʝ 20 ʤʠʥ ʠ ʦʙʨʘʙʘʪʳʚʘʶʪ 

ʥʘ ʫʣʴʪʨʘʟʚʫʢʦʚʦʡ ʙʘʥʝ ʚ ʪʝʯʝʥʠʝ 10 ʤʠʥ. 

ɸʣʠʢʚʦʪʫ ʩʫʩʧʝʥʟʠʠ ʦʙʲʝʤʦʤ 1 ʤʣ ʧʝʨʝʥʦʩʷʪ ʚ 

ʧʨʦʙʠʨʢʫ ʠ ʮʝʥʪʨʠʬʫʛʠʨʫʶʪ (5 ʤʠʥ 13400 

ʦʙ/ʤʠʥ). ɸʣʠʢʚʦʪʫ ʧʦʣʫʯʝʥʥʦʛʦ ʨʘʩʪʚʦʨʘ 

ʦʙʲʸʤʦʤ 100 ʤʢʣ ʧʝʨʝʥʦʩʷʪ ʚ ʯʠʩʪʫʶ 

ʧʨʦʙʠʨʢʫ, ʜʦʙʘʚʣʷʶʪ 900 ʤʢʣ ʤʝʪʘʥʦʣʘ. 

ʇʦʣʫʯʝʥʥʳʡ ʨʘʩʪʚʦʨ ʚʚʦʜʷʪ ʚ 

ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʫʶ ʢʦʣʦʥʢʫ ʚ ʦʙʲʝʤʝ 2 ʤʢʣ. 

ʇʨʠʛʦʪʦʚʣʝʥʠʝ ʩʪʘʥʜʘʨʪʥʦʛʦ 

ʨʘʩʪʚʦʨʘ ʣʠʥʝʟʦʣʠʜʘ: ʪʦʯʥʫʶ ʤʘʩʩʫ 

ʩʫʙʩʪʘʥʮʠʠ ʣʠʥʝʟʦʣʠʜʘ (ʦʢʦʣʦ 0,0500 ʛ) 

ʧʦʤʝʱʘʶʪ ʚ ʤʝʨʥʫʶ ʢʦʣʙʫ ʚʤʝʩʪʠʤʦʩʪʴʶ 100 

ʤʣ, ʨʘʩʪʚʦʨʷʶʪ ʚ 80 ʤʣ ʤʝʪʘʥʦʣʘ, ʦʙʲʝʤ 

ʨʘʩʪʚʦʨʘ ʜʦʚʦʜʷʪ ʜʦ ʤʝʪʢʠ ʵʪʠʤ ʞʝ 

ʨʘʩʪʚʦʨʠʪʝʣʝʤ, ʧʝʨʝʤʝʰʠʚʘʶʪ. ʇʦʣʫʯʝʥʥʳʡ 

ʨʘʩʪʚʦʨ ʚʚʦʜʷʪ ʚ ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʫʶ 

ʢʦʣʦʥʢʫ ʚ ʦʙʲʝʤʝ 2 ʤʢʣ. 

ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʭʨʦʤʘʪʦʛʨʘʬʠʨʫʶʪ 

ʠʩʧʳʪʫʝʤʳʡ ʨʘʩʪʚʦʨ ʠ ʨʘʩʪʚʦʨ ʩʨʘʚʥʝʥʠʷ 

ʣʠʥʝʟʦʣʠʜʘ. ʋʩʣʦʚʠʷ ʭʨʦʤʘʪʦʛʨʘʬʠʨʦʚʘʥʠʷ: 

ʥʝʧʦʜʚʠʞʥʘʷ ʬʘʟʘ ProntoSIL-120-5-C18 AQ, 

ʧʦʜʚʠʞʥʘʷ ʬʘʟʘ: ʣɻʶʝʥʪ ɸ: ʣʠʪʠʷ 

ʧʝʨʭʣʦʨʘʪʘ ʨʘʩʪʚʦʨ 0,2 M ï ʭʣʦʨʥʦʡ ʢʠʩʣʦʪʳ 

ʨʘʩʪʚʦʨ 0,005 M (ʨʅ 2,8), ʣɻʶʝʥʪ ɹ: 

ʘʮʝʪʦʥʠʪʨʠʣ. ʈʝʞʠʤ ʵʣʶʠʨʦʚʘʥʠʷ: 

ʛʨʘʜʠʝʥʪʥʳʡ ï 550 ʤʢʣ 27% ɹ, 550 ʤʢʣ ʦʪ 27% 
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- 100% ɹ, 900 ʤʢʣ 100% ɹ. ʉʢʦʨʦʩʪʴ ʧʦʪʦʢʘ 

ʧʦʜʚʠʞʥʦʡ ʬʘʟʳ ï 100 ʤʢʣ/ʤʠʥ. ʊʝʤʧʝʨʘʪʫʨʘ 

ʪʝʨʤʦʩʪʘʪʘ ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʦʡ ʢʦʣʦʥʢʠ ï 

40
o
C. 

ʆʨʠʝʥʪʠʨʦʚʦʯʥʦʝ ʚʨʝʤʷ ʫʜʝʨʞʠʚʘʥʠʷ ʜʣʷ 

ʧʠʢʘ ʣʠʥʝʟʦʣʠʜʘ ʦʢʦʣʦ 5,7 ʤʠʥ. 
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ʄʀʅʀʉʊɽʈʉʊɺʆ ɿɼʈɸɺʆʆʍʈɸʅɽʅʀʗ ʈʆʉʉʀʁʉʂʆʁ ʌɽɼɽʈɸʎʀʀ 

ʌɽɼɽʈɸʃʔʅɸʗ ʉʃʋɾɹɸ ʇʆ ʅɸɼɿʆʈʋ ɺ ʉʌɽʈɽ ɿɼʈɸɺʆʆʍʈɸʅɽʅʀʗ  

ʅɼ ˉ 000520-260313 

ʈʦʩʩʠʷ 

ʕʬʘʚʠʨʝʥʟ 

ʇʈʆɽʂʊ ʀɿʄɽʅɽʅʀʗ 

 

ʉʪʘʨʘʷ ʨʝʜʘʢʮʠʷ ʅʦʚʘʷ ʨʝʜʘʢʮʠʷ 

ʂʦʣʠʯʝʩʪʚʝʥʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ.  

ʇʨʠʛʦʪʦʚʣʝʥʠʝ ʨʘʩʪʚʦʨʦʚ: 

 ʀʩʧʳʪʫʝʤʳʡ ʨʘʩʪʚʦʨ: ʦʢʦʣʦ 25 ʤʛ (ʪʦʯʥʘʷ 

ʥʘʚʝʩʢʘ) ʩʫʙʩʪʘʥʮʠʠ ʧʦʤʝʱʘʶʪ ʚ ʤʝʨʥʫʶ 

ʢʦʣʙʫ ʚʤʝʩʪʠʤʦʩʪʴʶ 25 ʤʣ, ʨʘʩʪʚʦʨʷʶʪ ʚ 

ʧʦʜʚʠʞʥʦʡ ʬʘʟʝ ʠ ʜʦʚʦʜʷʪ ʦʙʲʝʤ ʨʘʩʪʚʦʨʘ 

ʧʦʜʚʠʞʥʦʡ ʬʘʟʦʡ ʜʦ ʤʝʪʢʠ, ʧʝʨʝʤʝʰʠʚʘʶʪ. 

5 ʤʣ ʧʦʣʫʯʝʥʥʦʛʦ ʨʘʩʪʚʦʨʘ ʧʝʨʝʥʦʩʷʪ ʚ 

ʤʝʨʥʫʶ ʢʦʣʙʫ ʚʤʝʩʪʠʤʦʩʪʴʶ 50 ʤʣ, 

ʜʦʚʦʜʷʪ ʦʙʲʝʤ ʨʘʩʪʚʦʨʘ ʧʦʜʚʠʞʥʦʡ ʬʘʟʦʡ 

ʜʦ ʤʝʪʢʠ, ʧʝʨʝʤʝʰʠʚʘʶʪ. 

ʋʩʣʦʚʠʷ ʭʨʦʤʘʪʦʛʨʘʬʠʨʦʚʘʥʠʷ:  

ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʘʷ ʢʦʣʦʥʢʘ L1, Shodex, 

ʉ18-ʄ 4ɽ, 250Ĭ4,6 ʤʤ ʩ ʨʘʟʤʝʨʦʤ ʯʘʩʪʠʮ 5 

ʤʢʤ, ʠʣʠ ʘʥʘʣʦʛʠʯʥʘʷ. ʇʦʜʚʠʞʥʘʷ ʬʘʟʘ: 

ʘʮʝʪʦʥʠʪʨʠʣ:ʙʫʬʝʨʥʳʡ ʨʘʩʪʚʦʨ (1:1). 

ʊʝʤʧʝʨʘʪʫʨʘ ʢʦʣʦʥʢʠ ï 25Áʉ, ʩʢʦʨʦʩʪʴ 

ʧʦʪʦʢʘ ʧʦʜʚʠʞʥʦʡ ʬʘʟʳ ï 1,5 ʤʣ/ʤʠʥ. 

ɼʝʪʝʢʪʠʨʦʚʘʥʠʝ ʧʨʠ ʜʣʠʥʝ ʚʦʣʥʳ ï 252 ʥʤ. 

ɺʨʝʤʷ ʭʨʦʤʘʪʦʛʨʘʬʠʨʦʚʘʥʠʷ ï 25 ʤʠʥ. 

ʆʨʠʝʥʪʠʨʦʚʦʯʥʦʝ ʚʨʝʤʷ ʫʜʝʨʞʠʚʘʥʠʷ ʜʣʷ 

ʧʠʢʘ ʵʬʘʚʠʨʝʥʟʘ ʦʢʦʣʦ 20 ʤʠʥ. 

ʉʪʘʥʜʘʨʪʥʳʡ ʨʘʩʪʚʦʨ: ʦʢʦʣʦ 25 ʤʛ 

(ʪʦʯʥʘʷ ʥʘʚʝʩʢʘ) ʩʪʘʥʜʘʨʪʥʦʛʦ ʦʙʨʘʟʮʘ 

ʵʬʘʚʠʨʝʥʟʘ (USPRS) ʧʦʤʝʱʘʶʪ ʚ ʤʝʨʥʫʶ 

ʢʦʣʙʫ ʚʤʝʩʪʠʤʦʩʪʴʶ 25 ʤʣ, ʨʘʩʪʚʦʨʷʶʪ ʚ 

ʧʦʜʚʠʞʥʦʡ ʬʘʟʝ ʠ ʜʦʚʦʜʷʪ ʦʙʲʝʤ ʨʘʩʪʚʦʨʘ 

ʧʦʜʚʠʞʥʦʡ ʬʘʟʦʡ ʜʦ ʤʝʪʢʠ, ʧʝʨʝʤʝʰʠʚʘʶʪ. 

5 ʤʣ ʧʦʣʫʯʝʥʥʦʛʦ ʨʘʩʪʚʦʨʘ ʧʝʨʝʥʦʩʷʪ ʚ 

ʤʝʨʥʫʶ ʢʦʣʙʫ ʚʤʝʩʪʠʤʦʩʪʴʶ 50 ʤʣ, 

ʜʦʚʦʜʷʪ ʦʙʲʝʤ ʨʘʩʪʚʦʨʘ ʧʦʜʚʠʞʥʦʡ ʬʘʟʦʡ 

ʜʦ ʤʝʪʢʠ, ʧʝʨʝʤʝʰʠʚʘʶʪ. 

ʂʦʣʠʯʝʩʪʚʝʥʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ. ʊʦʯʥʫʶ 

ʥʘʚʝʩʢʫ ʧʨʝʧʘʨʘʪʘ (ʦʢʦʣʦ 0,0500 ʛ 

ʵʬʘʚʠʨʝʥʟʘ) ʢʦʣʠʯʝʩʪʚʝʥʥʦ ʧʝʨʝʥʦʩʷʪ ʚ 

ʤʝʨʥʫʶ ʢʦʣʙʫ ʚʤʝʩʪʠʤʦʩʪʴʶ 100 ʤʣ, 

ʨʘʩʪʚʦʨʷʶʪ ʚ 40 ʤʣ ʩʧʠʨʪʘ 95%, ʜʦʚʦʜʷʪ 

ʦʙʲʝʤ ʨʘʩʪʚʦʨʘ ʚʦʜʦʡ ʦʯʠʱʝʥʥʦʡ ʜʦ ʤʝʪʢʠ 

ʠ ʧʝʨʝʤʝʰʠʚʘʶʪ. 1 ʤʣ ʧʦʣʫʯʝʥʥʦʛʦ 

ʨʘʩʪʚʦʨʘ ʧʦʤʝʱʘʶʪ ʚ ʤʝʨʥʫʶ ʢʦʣʙʫ 

ʚʤʝʩʪʠʤʦʩʪʴʶ 50 ʤʣ, ʜʦʚʦʜʷʪ ʦʙʲʸʤ 

ʨʘʩʪʚʦʨʘ ʥʘʪʨʠʷ ʛʠʜʨʦʢʩʠʜʘ ʨʘʩʪʚʦʨʦʤ 0,1 

ʄ ʜʦ ʤʝʪʢʠ, ʧʝʨʝʤʝʰʠʚʘʶʪ. ʀʟʤʝʨʷʶʪ 

ʦʧʪʠʯʝʩʢʫʶ ʧʣʦʪʥʦʩʪʴ ʠʩʧʳʪʫʝʤʦʛʦ 

ʨʘʩʪʚʦʨʘ ʥʘ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʝ ʧʨʠ ʜʣʠʥʝ 

ʚʦʣʥʳ 267 ʥʤ ʚ ʢʶʚʝʪʝ ʩ ʪʦʣʱʠʥʦʡ 

ʨʘʙʦʯʝʛʦ ʩʣʦʷ 10 ʤʤ. ɺ ʢʘʯʝʩʪʚʝ ʨʘʩʪʚʦʨʘ 

ʩʨʘʚʥʝʥʠʷ ʠʩʧʦʣʴʟʫʶʪ ʥʘʪʨʠʷ ʛʠʜʨʦʢʩʠʜʘ 

ʨʘʩʪʚʦʨ 0,1 ʄ. ʇʘʨʘʣʣʝʣʴʥʦ ʠʟʤʝʨʷʶʪ 

ʦʧʪʠʯʝʩʢʫʶ ʧʣʦʪʥʦʩʪʴ ʨʘʩʪʚʦʨʦʚ 

ʦʧʪʠʯʝʩʢʠʭ ʦʙʨʘʟʮʦʚ ʩʨʘʚʥʝʥʠʷ ʢʘʣʠʷ 

ʬʝʨʨʠʮʠʘʥʠʜʘ ʠ ʢʘʣʠʷ ʭʨʦʤʘʪʘ. 

ʇʨʠʛʦʪʦʚʣʝʥʠʝ ʨʘʩʪʚʦʨʘ ʦʧʪʠʯʝʩʢʦʛʦ 

ʦʙʨʘʟʮʘ ʩʨʘʚʥʝʥʠʷ ʢʘʣʠʷ ʬʝʨʨʠʮʠʘʥʠʜʘ: 

ʪʦʯʥʫʶ ʥʘʚʝʩʢʫ ʢʘʣʠʷ ʬʝʨʨʠʮʠʘʥʠʜʘ (ʦʢʦʣʦ 

0,2000 ʛ), ʢʦʣʠʯʝʩʪʚʝʥʥʦ ʧʝʨʝʥʦʩʷʪ ʚ 

ʤʝʨʥʫʶ ʢʦʣʙʫ ʚʤʝʩʪʠʤʦʩʪʴʶ 100 ʤʣ, 

ʨʘʩʪʚʦʨʷʶʪ ʚ 20 ʤʣ ʥʘʪʨʠʷ ʛʠʜʨʦʢʩʠʜʘ 

ʨʘʩʪʚʦʨʘ 0,1 ʄ, ʜʦʚʦʜʷʪ ʦʙʲʸʤ ʨʘʩʪʚʦʨʘ 

ʵʪʠʤ ʞʝ ʨʘʩʪʚʦʨʠʪʝʣʝʤ ʜʦ ʤʝʪʢʠ, 

ʧʝʨʝʤʝʰʠʚʘʶʪ. 5 ʤʣ ʧʦʣʫʯʝʥʥʦʛʦ ʨʘʩʪʚʦʨʘ 

ʧʦʤʝʱʘʶʪ ʚ ʤʝʨʥʫʶ ʢʦʣʙʫ ʚʤʝʩʪʠʤʦʩʪʴʶ 

50 ʤʣ, ʜʦʚʦʜʷʪ ʦʙʲʸʤ ʨʘʩʪʚʦʨʘ ʥʘʪʨʠʷ 

ʛʠʜʨʦʢʩʠʜʘ ʨʘʩʪʚʦʨʦʤ 0,1 ʄ ʜʦ ʤʝʪʢʠ ʠ 
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ʍʨʦʤʘʪʦʛʨʘʬʠʨʫʶʪ ʨʘʚʥʳʝ ʦʙʲʝʤʳ 

ʠʩʧʳʪʫʝʤʦʛʦ ʠ ʩʪʘʥʜʘʨʪʥʦʛʦ ʨʘʩʪʚʦʨʦʚ. 

ʉʦʜʝʨʞʘʥʠʝ ʵʬʘʚʠʨʝʥʟʘ ʚ ʧʨʦʮʝʥʪʘʭ (ʍ), ʚ 

ʧʝʨʝʩʯʝʪʝ ʥʘ ʙʝʟʚʦʜʥʦʝ, ʩʚʦʙʦʜʥʦʝ ʦʪ 

ʦʩʪʘʪʦʯʥʳʭ ʦʨʛʘʥʠʯʝʩʢʠʭ ʨʘʩʪʚʦʨʠʪʝʣʝʡ 

ʚʝʱʝʩʪʚʦ, ʚʳʯʠʩʣʷʶʪ ʧʦ ʬʦʨʤʫʣʝ: 
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ʛʜʝ S - ʧʣʦʱʘʜʴ ʦʩʥʦʚʥʦʛʦ ʧʠʢʘ ʥʘ 

ʭʨʦʤʘʪʦʛʨʘʤʤʝ ʠʩʧʳʪʫʝʤʦʛʦ ʨʘʩʪʚʦʨʘ;  

So - ʧʣʦʱʘʜʴ ʦʩʥʦʚʥʦʛʦ ʧʠʢʘ ʥʘ 

ʭʨʦʤʘʪʦʛʨʘʤʤʝ ʩʪʘʥʜʘʨʪʥʦʛʦ ʨʘʩʪʚʦʨʘ;  

ʘ - ʥʘʚʝʩʢʘ ʩʫʙʩʪʘʥʮʠʠ ʵʬʘʚʠʨʝʥʟʘ, ʚ ʛ; 

ʘʦ - ʥʘʚʝʩʢʘ ʩʪʘʥʜʘʨʪʥʦʛʦ ʦʙʨʘʟʮʘ 

ʵʬʘʚʠʨʝʥʟʘ, ʚ ʛ;  

P - ʩʦʜʝʨʞʘʥʠʝ ʵʬʘʚʠʨʝʥʟʘ ʚ ʩʪʘʥʜʘʨʪʥʦʤ 

ʦʙʨʘʟʮʝ, ʚ %;  

W - ʩʦʜʝʨʞʘʥʠʝ ʚʦʜʳ ʠ ʦʩʪʘʪʦʯʥʳʭ 

ʦʨʛʘʥʠʯʝʩʢʠʭ ʨʘʩʪʚʦʨʠʪʝʣʝʡ ʚ ʩʫʙʩʪʘʥʮʠʠ, 

%. 

 

ʧʝʨʝʤʝʰʠʚʘʶʪ. 

ʇʨʠʛʦʪʦʚʣʝʥʠʝ ʨʘʩʪʚʦʨʘ ʦʧʪʠʯʝʩʢʦʛʦ 

ʦʙʨʘʟʮʘ ʩʨʘʚʥʝʥʠʷ ʢʘʣʠʷ ʭʨʦʤʘʪʘ: ʪʦʯʥʫʶ 

ʥʘʚʝʩʢʫ ʢʘʣʠʷ ʭʨʦʤʘʪʘ (ʦʢʦʣʦ 0,1700 ʛ), 

ʢʦʣʠʯʝʩʪʚʝʥʥʦ ʧʝʨʝʥʦʩʷʪ ʚ ʤʝʨʥʫʶ ʢʦʣʙʫ 

ʚʤʝʩʪʠʤʦʩʪʴʶ 100 ʤʣ, ʨʘʩʪʚʦʨʷʶʪ ʚ 20 ʤʣ 

ʥʘʪʨʠʷ ʛʠʜʨʦʢʩʠʜʘ ʨʘʩʪʚʦʨʘ 0,1 ʄ, ʜʦʚʦʜʷʪ 

ʦʙʲʸʤ ʨʘʩʪʚʦʨʘ ʵʪʠʤ ʞʝ ʨʘʩʪʚʦʨʠʪʝʣʝʤ ʜʦ 

ʤʝʪʢʠ, ʧʝʨʝʤʝʰʠʚʘʶʪ. 1 ʤʣ ʧʦʣʫʯʝʥʥʦʛʦ 

ʨʘʩʪʚʦʨʘ ʧʦʤʝʱʘʶʪ ʚ ʤʝʨʥʫʶ ʢʦʣʙʫ 

ʚʤʝʩʪʠʤʦʩʪʴʶ 50 ʤʣ, ʜʦʚʦʜʷʪ ʦʙʲʸʤ 

ʨʘʩʪʚʦʨʘ ʥʘʪʨʠʷ ʛʠʜʨʦʢʩʠʜʘ ʨʘʩʪʚʦʨʦʤ 0,1 

ʄ ʜʦ ʤʝʪʢʠ ʠ ʧʝʨʝʤʝʰʠʚʘʶʪ. 

ʈʘʩʯʝʪ ʨʝʟʫʣʴʪʘʪʦʚ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ 

ʩʦʜʝʨʞʘʥʠʷ ʵʬʘʚʠʨʝʥʟʘ ʧʦ ʢʘʣʠʷ 

ʬʝʨʨʠʮʠʘʥʠʜʫ ʧʨʦʚʦʜʠʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

100
)100(50100

501005
Ö

-ÖÖÖÖ

ÖÖÖÖÖ
=

Wʘɸ

ʂʘɸ
ʍ

ʭʦʦʩ

ʧʝʨʦʦʩʭ

 
ʈʘʩʯʝʪ ʨʝʟʫʣʴʪʘʪʦʚ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ 

ʩʦʜʝʨʞʘʥʠʷ ʵʬʘʚʠʨʝʥʟʘ ʧʦ ʢʘʣʠʷ ʭʨʦʤʘʪʫ 

ʧʨʦʚʦʜʠʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 
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ʛʜʝ ɸʦʦʩ ʠ ɸʭ ï ʦʧʪʠʯʝʩʢʠʝ ʧʣʦʪʥʦʩʪʠ 

ʦʧʪʠʯʝʩʢʦʛʦ ʦʙʨʘʟʮʘ ʩʨʘʚʥʝʥʠʷ ʠ 

ʦʧʨʝʜʝʣʷʝʤʦʛʦ ʚʝʱʝʩʪʚʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 

Ŭʦʦʩ ʠ Ŭʭ ï ʪʦʯʥʳʝ ʥʘʚʝʩʢʠ ʦʧʪʠʯʝʩʢʦʛʦ 

ʦʙʨʘʟʮʘ ʩʨʘʚʥʝʥʠʷ ʠ ʦʧʨʝʜʝʣʷʝʤʦʛʦ 

ʚʝʱʝʩʪʚʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, W ï ʧʦʪʝʨʷ ʚ 

ʤʘʩʩʝ ʧʨʠ ʚʳʩʫʰʠʚʘʥʠʠ, %, 100 ï 

ʢʦʵʬʬʠʮʠʝʥʪ ʜʣʷ ʧʝʨʝʩʯʝʪʘ ʚ ʧʨʦʮʝʥʪʳ, 

ʂʧʝʨ ï ʢʦʵʬʬʠʮʠʝʥʪ ʧʝʨʝʩʯʝʪʘ ʧʦ ʢʘʣʠʷ 

ʬʝʨʨʠʮʠʘʥʠʜʫ ʨʘʚʝʥ 0,0526, ʧʦ ʢʘʣʠʷ 

ʭʨʦʤʘʪʫ ʨʘʚʝʥ 0,3008. 

 

 

 

 

 

 



163 

 

 



164 

 



165 

 



166 

 



167 

 



168 

 



169 

 



170 

 



171 

 



172 

 



173 

 



174 

 



175 

 



176 

 



177 

 



178 

 



179 

 




