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ɸʅʆʊɸʎɯʗ 
 

ɸʥʦʩʦʚʘ ʃ. ʉ. ʍʽʤʽʢʦ-ʪʦʢʩʠʢʦʣʦʛʽʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʶ. - ʂʚʘʣʽʬʽ-

ʢʘʮʽʡʥʘ ʥʘʫʢʦʚʘ ʧʨʘʮʷ ʥʘ ʧʨʘʚʘʭ ʨʫʢʦʧʠʩʫ. 

 ɼʠʩʝʨʪʘʮʽʷ ʥʘ ʟʜʦʙʫʪʪʷ ʥʘʫʢʦʚʦʛʦ ʩʪʫʧʝʥʷ ʢʘʥʜʠʜʘʪʘ ʬʘʨʤʘʮʝʚʪʠʯʥʠʭ 

ʥʘʫʢ ʟʘ ʩʧʝʮʽʘʣʴʥʽʩʪʶ 15.00.02 ï ʬʘʨʤʘʮʝʚʪʠʯʥʘ ʭʽʤʽʷ ʪʘ ʬʘʨʤʘʢʦʛʥʦʟʽʷ (ʌʘ-

ʨʤʘʮʝʚʪʠʯʥʽ ʥʘʫʢʠ).- ʅʘʮʽʦʥʘʣʴʥʠʡ ʬʘʨʤʘʮʝʚʪʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʄʽʥʽʩʪʝʨʩʪ-

ʚʘ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚ'ʷ ʋʢʨʘʾʥʠ. 2021. 

 

ʋ ʜʠʩʝʨʪʘʮʽʾ ʚʠʢʣʘʜʝʥʦ ʦʩʥʦʚʥʽ ʤʝʪʦʜʠʢʠ ʚʠʜʽʣʝʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʶ ʪʘ 

ʡʦʛʦ ʤʝʪʘʙʦʣʽʪʫ ʽʟ ʦʙôʻʢʪʽʚ ʙʽʦʣʦʛʽʯʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ, ʘ ʪʘʢʦʞ ʤʝʪʦʜʠ ʾʭ ʽʜʝʥ-

ʪʠʬʽʢʘʮʽʾ ʪʘ ʢʽʣʢɹʽʩʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ, ʷʢʽ ʧʨʠʜʘʪʥʽ ʜʣʷ ʮʽʣʝʡ ʢʣʽʥʽʢʦ-

ʪʦʢʩʠʢʦʣʦʛʽʯʥʠʭ ʪʘ ʩʫʜʦʚʦ-ʭʽʤʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. 

ʅʘʚʦʜʠʪʴʩʷ ʟʘʛʘʣʴʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʢʣʦʧʽʜʦʛʨʝʣʶ, ʡʦʛʦ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ, ʦʩʦʙʣʠʚʦʩʪʽ ʬʘʨʤʘʢʦʢʽʥʝʪʠʢʠ ʪʘ ʤʦʞʣʠʚʽ ʰʣʷʭʠ ʤʝʪʘʙʦʣʽʟʤʫ, 

ʦʧʠʩʫʶʪʴʩʷ ʧʦʙʽʯʥʽ ʝʬʝʢʪʠ ʪʘ ʪʦʢʩʠʯʥʘ ʜʽʷ ʜʘʥʦʛʦ ʧʨʝʧʘʨʘʪʫ. 

ʇʦʢʘʟʘʥʦ, ʱʦ ʙʽʣʴʰʽʩʪʴ ʧʦʙʽʯʥʠʭ ʝʬʝʢʪʽʚ, ʚʠʢʣʠʢʘʥʠʭ ʧʨʠʡʦʤʦʤ ʮʠʭ 

ʧʨʝʧʘʨʘʪʽʚ, ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʬʘʢʪʦʨʘʤʠ ʨʠʟʠʢʫ ʽʟ ʩʪʦʨʦʥʠ ʩʝʨʮʝ-

ʚʦ-ʩʫʜʠʥʥʦʾ ʩʠʩʪʝʤʠ. ɺʽʜʤʽʯʝʥʦ, ʱʦ ʦʩʥʦʚʥʠʤ ʧʨʦʪʠʧʦʢʘʟʦʤ ʜʦ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʘʥʪʠʘʛʨʝʛʘʥʪʽʚ ʻ ʾʭ ʦʜʥʦʯʘʩʥʝ ʚʞʠʚʘʥʥʷ ʟ ʅʇɺʉ (ʥʘʧʨʦʢʩʝʥʦʤ), ʘʮʝʪʠʣʩʘʣʽ-

ʮʠʣʦʚʦʶ ʢʠʩʣʦʪʦʶ, ʷʢʽ ʤʦʞʫʪʴ ʚʠʢʣʠʢʘʪʠ ʨʘʧʪʦʚʫ ʢʨʦʚʦʪʝʯʫ ʪʘ ʣʝʪʘʣʴʥʠʡ 

ʨʝʟʫʣʴʪʘʪ.  

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʶ ʚ ʙʽʦʣʦʛʽʯʥʦʤʫ ʤʘʪʝʨʽʘʣʽ ʧʨʠ ʢʦʤʙʽʥʦʚʘ-

ʥʠʭ ʦʪʨʫʻʥʥʷʭ ʥʝʦʙʭʽʜʥʘ ʨʦʟʨʦʙʢʘ ʝʬʝʢʪʠʚʥʠʭ ʤʝʪʦʜʽʚ ʚʠʜʽʣʝʥʥʷ ʪʘ ʯʫʪʣʠ-

ʚʠʭ ʤʝʪʦʜʠʢ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʪʘ ʢʽʣʴʢʽʩʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ, ʷʢʽ ʧʨʠʜʘʪʥʽ ʜʣʷ ʮʽʣʝʡ 

ʭʽʤʽʢʦ-ʪʦʢʩʠʢʦʣʦʛʽʯʥʦʛʦ ʘʥʘʣʽʟʫ ʧʨʠ ʚʩʪʘʥʦʚʣʝʥʥʽ ʧʨʠʯʠʥʠ ʣʝʪʘʣʴʥʠʭ ʦʪʨʫ-

ʻʥʴ ʪʘ ʜʽʘʛʥʦʩʪʠʮʽ ʩʪʘʥʽʚ ʛʦʩʪʨʠʭ ʽʥʪʦʢʩʠʢʘʮʽʡ ʜʘʥʠʤ ʧʨʝʧʘʨʘʪʦʤ ʧʨʠ ʢʦʤʙʽ-

ʥʦʚʘʥʠʭ ʦʪʨʫʻʥʥʷʭ.  
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ʇʨʝʜʩʪʘʚʣʝʥʽ ʤʝʪʦʜʠʢʠ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʪʘ ʢʽʣʴʢʽʩʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʢʣʦʧʽ-

ʜʦʛʨʝʣʶ ʚ ʨʦʟʯʠʥʘʭ, ʷʢʽ ʤʦʞʥʘ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ ʩʫʜʦʚʦ-

ʭʽʤʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. 

ɺʠʚʯʝʥʦ ʨʝʘʢʮʽʡʥʫ ʟʜʘʪʥʽʩʪʴ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʩʧʦʣʫʢ ʟ ʨʷʜʦʤ ʨʝʘʛʝʥʪʽʚ, 

ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʩʫʜʦʚʦ-ʭʽʤʽʯʥʽʡ ʧʨʘʢʪʠʮʽ ʜʣʷ ʝʢʩʧʨʝʩ-ʚʠʷʚʣʝʥʥʷ. 

ɺʩʪʘʥʦʚʣʝʥʦ ʤʦʞʣʠʚʽʩʪʴ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʢʣʦʧʽʜʦʛʨʝʣʶ ʪʘ ʢʣʦʧʽʜʦʛʨʝʣʴ 

ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ ʚ ʩʠʩʪʝʤʘʭ ʨʦʟʯʠʥʥʠʢʽʚ, ʱʦ ʨʝʢʦʤʝʥʜʦʚʘʥʽ ʄʽʞʥʘʨʦʜ-

ʥʦʶ ʘʩʦʮʽʘʮʽʻʶ ʩʫʜʦʚʠʭ ʪʦʢʩʠʢʦʣʦʛʽʚ (TIAFT) ʪʘ ʦʧʨʘʮʴʦʚʘʥʦ ʩʢʣʘʜ ʧʽʜʪʚʝʨ-

ʜʞʫʶʯʠʭ ʩʠʩʪʝʤ, ʷʢʽ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʊʐʍ-ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʠ ʦʪ-

ʨʫʻʥʥʽ ʚʢʘʟʘʥʠʤ ʧʨʝʧʘʨʘʪʦʤ. 

ɺʠʚʯʝʥʦ ʋʌ-ʩʧʝʢʪʨʠ ʜʘʥʠʭ ʨʝʯʦʚʠʥ ʚ 0,1 ʅʉl. ɺʩʪʘʥʦʚʣʝʥʦ ʤʝʞʽ ʢʦʥ-

ʮʝʥʪʨʘʮʽʡ, ʚ ʷʢʠʭ ʧʦʛʣʠʥʘʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʶ ʪʘ ʡʦʛʦ ʤʝʪʘʙʦʣʽʪʫ ʚ 0,1 ʄ ʨʦʟ-

ʯʠʥ̔ ʅʉl ʧʽʜʧʦʨʷʜʢʦʚʫʻʪʴʩʷ ʟʘʢʦʥʫ ɹʫʛʝʨʘ-ʃʘʤʙʝʨʪʘ-ɹʝʨʘ. 

ɼʣʷ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʪʘ ʢʽʣʴʢʽʩʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʶ ʽ ʢʣʦʧʽʜʦʛ-

ʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ ʦʧʨʘʮʴʦʚʘʥʦ ʫʤʦʚʠ ʾʭ ʘʥʘʣʽʟʫ ʤʝʪʦʜʦʤ ɺɽʈʍ. ɺ ʨʦ-

ʙʦʪʽ ʚʠʢʦʨʠʩʪʘʥʦ ʭʨʦʤʘʪʦʛʨʘʬʽʯʥʽ ʚʠʟʥʘʯʝʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʶ ʪʘ ʢʣʦʧʽʜʦʛʨʝʣʴ 

ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ ʤʝʪʦʜʦʤ ɺɽʈʍ ʧʨʦʚʦʜʷʪʴ ʥʘ ʭʨʦʤʘʪʦʛʨʘʬʽ çʄʽʣʽʭʨʦʤ ɸ-

02è (ɿɸʊ çɽʢʦʅʦʚʘè, ʅʦʚʦʩʠʙʽʨʩʴʢ, ʈʌ). ʆʙʨʦʙʢʫ ʭʨʦʤʘʪʦʛʨʘʤ ʧʨʦʚʦʜʷʪʴ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʠ çɸʥʘʣʽʪʠʢʘ ï Chromè, ʨʦʟʨʦʙʣʝʥʦʾ ʅɺʌ çɸʥʘʣʽʪʠʢʘè 

(ʤ. ʍʘʨʢʽʚ). ʇʨʠʜʘʪʥʽʩʪʴ ɺɽʈʍ-ʩʠʩʪʝʤʠ ʧʝʨʽʦʜʠʯʥʦ ʢʦʥʪʨʦʣʶʶʪʴ ʰʣʷʭʦʤ 

ʭʨʦʤʘʪʦʛʨʘʬʫʚʘʥʥʷ ʩʧʝʮʽʘʣʴʥʦʛʦ ʢʦʥʪʨʦʣʴʥʦʛʦ ʙʘʛʘʪʦʢʦʤʧʦʥʝʥʪʥʦʛʦ ʨʦʟʯʠ-

ʥʫ. 

ɯʜʝʥʪʠʬʽʢʘʮʽʶ ʢʣʦʧʽʜʦʛʨʝʣʶ ʪʘ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ ʧʨʦʚʦ-

ʜʷʪʴ ʟʘ ʦʩʥʦʚʥʠʤʠ ʭʨʦʤʘʪʦʛʨʘʬʽʯʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ï ʘʙʩʦʣʶʪʥʠʤʠ ʯʘʩʦʤ ʪʘ 

ʦʙôʻʤʦʤ ʫʪʨʠʤʫʚʘʥʥʷ ʪʘ ʩʧʝʢʪʨʘʣʴʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ R. 

ʄʝʪʦʜʠʢʘ ʜʦʟʚʦʣʷʻ ʚʠʷʚʠʪʠ 2 ʥʛ ʢʣʦʧʽʜʦʛʨʝʣʶ ʪʘ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦ-

ʥʦʚʦʾ ʢʠʩʣʦʪʠ ʚ ʧʨʦʙʽ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʚʧʝʨʰʝ ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʤʝʪʦʜʠʢ ʜʦʟʚʦʣʠʪʴ 

ʝʬʝʢʪʠʚʥʦ, ʝʢʩʧʨʝʩʥʦ ʪʘ ʩʧʝʮʠʬʽʯʥʦ ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʪʘ ʢʽʣʴʢʽʩʥʦ ʚʠʟʥʘʯʠʪʠ 

ʢʣʦʧʽʜʦʛʨʝʣʴ ʪʘ ʡʦʛʦ ʤʝʪʘʙʦʣʽʪ ï ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʫ ʢʠʩʣʦʪʫ ï ʫ ʚʠʪʷʛʘʭ 
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ʽʟ ʦʙôʻʢʪʽʚ ʙʽʦʣʦʛʽʯʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ, ʱʦ ʚ ʩʚʦʶ ʯʝʨʛʫ ʜʦʟʚʦʣʠʪʴ ʬʽʢʩʫʚʘʪʠ 

ʚʠʧʘʜʢʠ ʛʦʩʪʨʠʭ ʪʘ ʩʤʝʨʪʝʣʴʥʠʭ ʦʪʨʫʻʥʴ ʟʘʟʥʘʯʝʥʠʤ ʧʨʝʧʘʨʘʪʦʤ. 

ɼʣʷ ʨʦʟʨʦʙʢʠ ʝʬʝʢʪʠʚʥʠʭ ʤʝʪʦʜʠʢ ʽʟʦʣʶʚʘʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʶ ʪʘ ʢʣʦʧʽ-

ʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ ʽʟ ʙʽʦʣʦʛʽʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʤʦʜʝ-

ʣʴʥʽ ʩʫʤʽʰʽ ʧʨʝʧʘʨʘʪʫ ʟ ʢʨʦʚôʶ, ʩʝʯʝʶ ʪʘ ʧʝʯʽʥʢʦʶ, ʱʦ ʥʝ ʟʘʟʥʘʣʠ ʛʥʠʣʽʩʥʠʭ 

ʟʤʽʥ. ʂʽʣʴʢʽʩʪʴ ʢʣʦʧʽʜʦʛʨʝʣʶ ʪʘ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ, ʱʦ ʚʠʢʦʨʠ-

ʩʪʦʚʫʚʘʣʠ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʤʦʜʝʣʴʥʠʭ ʜʦʩʣʽʜʽʚ, ʙʫʣʦ ʨʦʟʨʘʭʦʚʘʥʦ ʚʠʭʦʜʷʯʠ ʟ 

ʜʘʥʠʭ ʥʘʫʢʦʚʦʾ ʣʽʪʝʨʘʪʫʨʠ ʱʦʜʦ ʢʽʣʴʢʦʩʪʽ ʨʝʯʦʚʠʥ ʚ ʦʨʛʘʥʘʭ ʽ ʪʢʘʥʠʥʘʭ ʣʶʜʠ-

ʥʠ ʧʨʠ ʩʤʝʨʪʝʣʴʥʠʭ ʦʪʨʫʻʥʥʷʭ. 

ʇʨʠ ʚʠʢʦʥʘʥʥʽ ʩʧʨʷʤʦʚʘʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʙʽʦʣʦʛʽʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʥʘ 

ʢʣʦʧʽʜʦʛʨʝʣʴ ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʤʝʪʦʜʠʢʫ ʽʟʦʣʶʚʘʥʥʷ ʭʣʦʨʦʬʦʨ-

ʤʦʤ ʽʟ ʪʢʘʥʠʥ ʧʝʯʽʥʢʠ ʟ ʝʢʩʪʨʘʢʮʽʡʥʦʶ ʦʯʠʩʪʢʦʶ ʜʣʷ ʚʠʜʽʣʝʥʥʷ ʥʘʪʠʚʥʦʾ ʨʝ-

ʯʦʚʠʥʠ ʪʘ ʤʝʪʦʜʠʢʫ ʽʟʦʣʶʚʘʥʥʷ ʧʽʜʣʫʞʝʥʦʶ ʚʦʜʦʶ ʜʣʷ ʚʠʜʽʣʝʥʥʷ ʡʦʛʦ ʤʝʪʘ-

ʙʦʣʽʪʫ. 

ʇʨʠ ʽʟʦʣʶʚʘʥʥʽ ʢʣʦʧʽʜʦʛʨʝʣʴ ʧʦʪʨʘʧʣʷʻ ʜʦ çʣʫʞʥʦʛʦè ʭʣʦʨʦʬʦʨʤʥʦʛʦ 

ʚʠʪʷʛʫ, ʘ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʘ ʢʠʩʣʦʪʘ ï ʜʦ çʢʠʩʣʦʛʦè ʭʣʦʨʦʬʦʨʤʥʦʛʦ ʚʠ-

ʪʷʛʫ. 

ɸʥʘʣʽʟ çʢʠʩʣʠʭè ʭʣʦʨʦʬʦʨʤʥʠʭ ʚʠʪʷʛʽʚ ʚʠʢʦʥʫʶʪʴ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʟʘʛʘ-

ʣʴʥʦʧʨʠʡʥʷʪʦʾ ʩʭʝʤʠ ʊʐʍ-ʩʢʨʠʥʽʥʛʫ ʚ ʟʘʛʘʣʴʥʽʡ ʩʠʩʪʝʤʽ ʨʦʟʯʠʥʥʠʢʽʚ ʜʣʷ 

ʨʝʯʦʚʠʥ ʢʠʩʣʦʛʦ ʪʘ ʥʝʡʪʨʘʣʴʥʦʛʦ ʭʘʨʘʢʪʝʨʫ ʭʣʦʨʦʬʦʨʤ ï ʘʮʝʪʦʥ (80:20). 

ʇʣʷʤʘ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ ʚ ʮʽʡ ʩʠʩʪʝʤʽ ʨʦʟʯʠʥʥʠʢʽʚ ʤʘʻ Rf = 

0,32. 

ʗʢ ʧʨʦʷʚʥʠʢʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ: ʋʌ-ʩʚʽʪʣʦ ï ʟʝʣʝʥʘ ʧʣʷʤʘ; ʨʦʟʯʠʥ FeCl3 

(ʜʣʷ ʧʨʦʷʚʣʝʥʥʷ ʧʦʭʽʜʥʠʭ ʢʠʩʣʦʪʠ ʩʘʣʽʮʠʣʦʚʦʾ ʽ ʧʽʨʘʟʦʣʦʥʫ-5) ï ʧʣʷʤʘ ʢʣʦʧʽ-

ʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ ʟʘʙʘʨʚʣʶʻʪʴʩʷ ʚ ʬʽʦʣʝʪʦʚʠʡ ʢʦʣʽʨ; ʧʦʩʣʽʜʦʚʥʦ 

ʨʝʘʢʪʠʚ ɼʨʘʛʝʥʜʦʨʬʘ ʪʘ ʢʠʩʣʦʪʫ ʩʫʣʴʬʘʪʥʫ (ʜʣʷ ʧʨʦʷʚʣʝʥʥʷ ʘʣʢʘʣʦʾʜʽʚ ʪʘ 

ʧʦʭʽʜʥʠʭ 1,4-ʙʝʥʟʦʜʽʘʟʝʧʽʥʫ) ï ʧʣʷʤʘ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ ʟʘʙʘ-

ʨʚʣʶʻʪʴʩʷ ʚ ʢʦʨʠʯʥʝʚʠʡ ʢʦʣʽʨ. 

ɿ ʧʨʦʷʚʥʠʢʘʤʠ HgSO4 ʪʘ ʜʠʬʝʥʽʣʢʘʨʙʘʟʦʥʦʤ, ʟ ʨʦʟʯʠʥʦʤ ʢʘʣʽʶ ʧʝʨʤʘʥ-

ʛʘʥʘʪʫ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʘ ʢʠʩʣʦʪʘ ʥʝ ʜʘʻ ʟʘʙʘʨʚʣʝʥʥʷ. 
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ɼʘʣʽ ʧʨʦʚʦʜʷʪʴ ʊʐʍ-ʜʦʩʣʽʜʞʝʥʥʷ ʚ ʦʢʨʝʤʠʭ ʩʠʩʪʝʤʘʭ ʨʦʟʯʠʥʥʠʢʽʚ ʜʣʷ 

ʚʽʜʧʦʚʽʜʥʠʭ ʛʨʫʧ ʨʝʯʦʚʠʥ.  

ɼʣʷ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʥʘ ʮʴʦʤʫ ʝʪʘʧʽ 

ʧʨʦʚʦʜʠʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʚ ʩʠʩʪʝʤʽ ʨʦʟʯʠʥʥʠʢʽʚ ʽʟʦʧʝʥʪʘʥʦʣ ï ʽʟʦʙʫʪʘʥʦʣ 

(50:50). ʇʦʧʝʨʝʜʥʴʦ ʧʣʘʩʪʠʥʫ ʝʣʶʶʶʪʴ ʚ ʭʣʦʨʦʬʦʨʤʽ ʟ ʤʝʪʦʶ ʦʯʠʩʪʢʠ ʚʽʜ 

ʩʧʽʚʝʢʩʪʨʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ. 

ʇʣʘʩʪʠʥʫ ʧʨʦʷʚʣʷʶʪʴ ʨʝʘʢʪʠʚʦʤ ʌʇʅ ʪʘ ʩʧʦʩʪʝʨʽʛʘʶʪʴ ʧʣʷʤʫ ʬʽʦʣʝ-

ʪʦʚʦʛʦ ʢʦʣʴʦʨʫ (Rf = 0,64). 

ʇʽʜʪʚʝʨʜʞʫʶʯʝ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʢʦʥʫʶʪʴ ʚ ʪʨʴʦʭ ʩʠʩʪʝʤʘʭ ʨʦʟʯʠʥʥʠʢʽʚ ï 

ʽʟʦʧʝʥʪʘʥʦʣ ï ʽʟʦʙʫʪʘʥʦʣ (20:80), ʽʟʦʧʝʥʪʘʥʦʣ ï ʽʟʦʙʫʪʘʥʦʣ (80:20), ʭʣʦʨʦ-

ʬʦʨʤ ï ʘʮʝʪʦʥ (80:20). ʇʦʧʝʨʝʜʥʴʦ ʧʣʘʩʪʠʥʫ ʝʣʶʶʶʪʴ ʚ ʭʣʦʨʦʬʦʨʤʽ ʟ ʤʝʪʦʶ 

ʦʯʠʩʪʢʠ ʚʽʜ ʩʧʽʚʝʢʩʪʨʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ. 

ʇʣʘʩʪʠʥʠ ʧʨʦʷʚʣʷʶʪʴ ʨʝʘʢʪʠʚʦʤ ʄʘʨʢʽ, ʨʝʘʢʪʠʚʦʤ ʄʘʥʜʝʣʽʥʘ, ʨʦʟʯʠ-

ʥʦʤ ʢʦʙʘʣʴʪʫ ʪʽʦʮʽʘʥʘʪʫ ʪʘ ʩʧʦʩʪʝʨʽʛʘʶʪʴ ʧʣʷʤʠ ʯʝʨʚʦʥʦʛʦ, ʞʦʚʪʦʛʦ ʽ ʬʽʦʣʝ-

ʪʦʚʦʛʦ ʢʦʣʴʦʨʫ ʚʽʜʧʦʚʽʜʥʦ (Rf = 0,52; 0,81; 0,32 ʚʽʜʧʦʚʽʜʥʦ). 

ɯʜʝʥʪʠʬʽʢʘʮʽʶ ʧʨʦʚʦʜʷʪʴ ʚ ʧʨʠʩʫʪʥʦʩʪʽ çʩʚʽʜʢʘè ï ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦ-

ʥʦʚʦʾ ʢʠʩʣʦʪʠ (ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʩʪʘʥʜʘʨʪʥʠʡ ʤʝʪʘʥʦʣʴʥʠʡ ʨʦʟʯʠʥ ʟ ʢʦʥʮʝʥʪ-

ʨʘʮʽʻʶ 1 ʤʢʛ/ʤʢʣ). 

ʇʽʜʪʚʝʨʜʞʫʶʯʝ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʢʦʥʫʶʪʴ ʤʝʪʦʜʦʤ ʜʝʨʠʚʘʪʠʚʥʦʾ ʪʦʥʢʦ-

ʰʘʨʦʚʦʾ ʭʨʦʤʘʪʦʛʨʘʬʽʾ ʪʘʢʠʤ ʯʠʥʦʤ: ʥʘ ʣʽʥʽʶ ʩʪʘʨʪʫ ʭʨʦʤʘʪʦʛʨʘʬʽʯʥʦʾ ʧʣʘʩ-

ʪʠʥʠ ʥʘʥʦʩʷʪʴ ʚ ʜʚʽ ʪʦʯʢʠ ʟʘʟʥʘʯʝʥʫ ʚʠʱʝ ʢʽʣʴʢʽʩʪʴ ʦʪʨʠʤʘʥʦʛʦ ʝʪʘʥʦʣʴʥʦʛʦ 

ʨʦʟʯʠʥʫ. ʇʝʨʰʫ ʪʦʯʢʫ ʦʙʨʦʙʣʷʶʪʴ 10 % ʨʦʟʯʠʥʦʤ ʥʘʪʨʽʶ ʛʽʜʨʦʢʩʠʜʫ ʪʘ ʚʠ-

ʩʫʰʫʶʪʴ ʧʨʠ ʢʽʤʥʘʪʥʽʡ ʪʝʤʧʝʨʘʪʫʨʽ. ʇʦʨʷʜ ʥʘ ʣʽʥʽʶ ʩʪʘʨʪʫ ʭʨʦʤʘʪʦʛʨʘʬʽʯʥʦʾ 

ʧʣʘʩʪʠʥʠ ʥʘʥʦʩʷʪʴ ʧʦ 10 ʤʢʣ ʨʦʟʯʠʥʽʚ çʩʚʽʜʢʽʚè ï ʢʣʦʧʽʜʦʛʨʝʣʶ ʪʘ ʢʣʦʧʽʜʦʛ-

ʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ (ʢʦʥʮʝʥʪʨʘʮʽʷ 1 ʤʢʛ/ʤʢʣ). ʇʣʘʩʪʠʥʫ ʚʠʩʫʰʫʶʪʴ ʪʘ 

ʝʣʶʶʶʪʴ ʚ ʩʠʩʪʝʤʽ ʨʦʟʯʠʥʥʠʢʽʚ ʝʪʘʥʦʣ ï ʢʠʩʣʦʪʘ ʘʮʝʪʘʪʥʘ ʢʦʥʮʝʥʪʨʦʚʘʥʘ ï 

ʚʦʜʘ (5:3:2). ʇʦʧʝʨʝʜʥʴʦ ʧʣʘʩʪʠʥʫ ʝʣʶʶʶʪʴ ʚ ʭʣʦʨʦʬʦʨʤʽ ʟ ʤʝʪʦʶ ʦʯʠʩʪʢʠ 

ʚʽʜ ʩʧʽʚʝʢʩʪʨʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ. 

ʇʣʘʩʪʠʥʫ ʧʨʦʷʚʣʷʶʪʴ ʥʘ ʩʤʫʛʘʭ 2 ʪʘ 3, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʤʝʪʦʜʠʢʫ ʧʨʦ-

ʚʝʜʝʥʥʷ ʛʽʜʨʦʢʩʘʤʦʚʦʾ ʧʨʦʙʠ ï ʩʧʦʩʪʝʨʽʛʘʶʪʴ ʬʽʦʣʝʪʦʚʽ ʧʣʷʤʠ (Rf = 0,88). ɼʘ-
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ʣʽ ʧʣʘʩʪʠʥʫ ʧʨʦʷʚʣʷʶʪʴ ʥʘ ʩʤʫʛʘʭ 1 ʪʘ 4 5 % ʨʦʟʯʠʥʦʤ ʬʝʨʫʤʫ (ɯɯɯ) ʭʣʦʨʠʜʫ 

ï ʩʧʦʩʪʝʨʽʛʘʶʪʴ ʬʽʦʣʝʪʦʚʽ ʧʣʷʤʠ (Rf = 0,67). 

ɯʜʝʥʪʠʬʽʢʘʮʽʶ ʧʨʦʚʦʜʷʪʴ ʚ ʧʨʠʩʫʪʥʦʩʪʽ çʩʚʽʜʢʘè ï ʢʣʦʧʽʜʦʛʨʝʣʶ (ʚʠʢʦ-

ʨʠʩʪʦʚʫʶʪʴ ʩʪʘʥʜʘʨʪʥʠʡ ʭʣʦʨʦʬʦʨʤʥʠʡ ʨʦʟʯʠʥ ʟ ʢʦʥʮʝʥʪʨʘʮʽʻʶ 1 ʤʢʛ/ʤʢʣ). 

ʂʽʣʴʢʽʩʥʝ ʚʠʟʥʘʯʝʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ ʧʨʦʚʦʜʷʪʴ ʟʘ 

ʋʌ-ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʥʦʶ ʪʘ ɺɽʈʍ-ʤʝʪʦʜʠʢʘʤʠ. 

ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ ʢʽʣʴʢʽʩʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʶ ʋʌ-

ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʥʠʤʠ ʪʘ ʝʢʩʪʨʘʢʮʽʡʥʦ-ʬʦʪʦʤʝʪʨʠʯʥʠʤʠ ʤʝʪʦʜʘʤʠ, ʙʫʣʠ 

ʧʨʠʛʦʪʦʚʣʝʥʽ ʩʪʘʥʜʘʨʪʥʽ ʨʦʟʯʠʥʠ ʢʣʦʧʽʜʦʛʨʝʣʶ ʙʽʩʫʣʴʬʘʪʫ ʨʽʟʥʦʾ ʢʦʥʮʝʥʪʨʘ-

ʮʽʾ ʪʘ ʧʦʙʫʜʫʚʘʥʽ ʛʨʘʜʫʶʚʘʣʴʥʽ ʛʨʘʬʽʢʠ.  

ʗʢ ʢʦʤʧʝʥʩʘʮʽʡʥʠʡ ʨʦʟʯʠʥ ʧʨʠ ʋʌ-ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʥʦʤʫ ʚʠʟʥʘʯʝʥ-

ʥʽ ʦʧʪʠʯʥʦʾ ʛʫʩʪʠʥʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 0,1 ʤʦʣʴ/ʣ ʨʦʟʯʠʥ ʢʠʩʣʦʪʠ ʭʣʦʨʠʜʥʦʾ.  

ʇʨʠ ʝʢʩʪʨʘʢʮʽʡʥʦ-ʬʦʪʦʤʝʪʨʠʯʥʦʤʫ ʤʝʪʦʜʽ ʷʢ ʢʦʤʧʝʥʩʘʮʽʡʥʠʡ ʨʦʟʯʠʥ 

ʚʠʢʦʨʠʩʪʦʚʫʻʤʦ ʭʣʦʨʦʬʦʨʤ. 

 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʢʣʦʧʽʜʦʛʨʝʣʴ, ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʘ ʢʠʩʣʦʪʘ, ʽʟʦʣʶ-

ʚʘʥʥʷ, ʽʜʝʥʪʠʬʽʢʘʮʽʷ, ʢʽʣʴʢʽʩʥʝ ʚʠʟʥʘʯʝʥʥʷ, ʫʤʦʚʠ ʝʢʩʪʨʘʢʮʽʾ, ʚʠʜʽʣʝʥʥʷ. 

 

ʉʇʀʉʆʂ ʇʋɹʃɯʂɸʎɯʁ ɿɼʆɹʋɺɸʏɸ ɿɸ ʊɽʄʆʖ ɼʀʉɽʈʊɸʎɯɰ 
 

1. ɹʦʥʜʘʨ ɺ. ʉ., ɸʥʦʩʦʚʘ ʃ. ʉ. ɺʠʩʦʢʦʝʬʝʢʪʠʚʥʘ ʨʽʜʠʥʥʘ ʭʨʦʤʘʪʦʛʨʘʬʽʷ ʚ 

ʘʥʘʣʽʟʽ ʢʣʦʧʽʜʦʛʨʝʣʶ. ʌʘʨʤʘʮʝʚʪʠʯʥʠʡ  ʯʘʩʦʧʠʩ. 2012. ˉ4 (24). ʉ. 73 ï 

78.(ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ ʫ ʨʦʙʦʪʽ  - 80% (ʦʩʦʙʠʩʪʦ ʟʜʦʙʫʚʘʯʝʤ 

ʧʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ, ʚʠʢʦʥʘʥʽ  ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦ-

ʩʣʽʜʞʝʥʥʷ, ʧʽʜʛʦʪʦʚʣʝʥʦ ʩʪʘʪʪʶ ʜʦ ʜʨʫʢʫ)). 

 

2. ɹʦʥʜʘʨ ɺ. ʉ., ɸʥʦʩʦʚʘ ʃ. ʉ. ɽʢʩʪʨʘʢʮʽʡʥʦ-ʬʦʪʦʤʝʪʨʠʯʥʝ ʚʠʟʥʘʯʝʥʥʷ 

ʢʣʦʧʽʜʦʛʨʝʣʶ. ʋʢʨʘʾʥʩʴʢʠʡ ʤʝʜʠʯʥʠʡ ʘʣʴʤʘʥʘʭ. 2012. ʊ. 15, ˉ5 (ʜʦʜʘ-

ʪʦʢ). ʉ. 43 ï 44.(ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ ʫ ʨʦʙʦʪʽ - 80% - (ʦʩʦʙʠʩʪʦ 

ʟʜʦʙʫʚʘʯʝʤ ʧʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ, ʚʠʢʦʥʘʥʽ  ʝʢʩʧʝʨʠ-

ʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʧʽʜʛʦʪʦʚʣʝʥʦ ʩʪʘʪʪʶ ʜʦ ʜʨʫʢʫ)). 
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3. ɹʦʥʜʘʨ ɺ. ʉ., ɸʥʦʩʦʚʘ ʃ. ʉ., ʐʦʚʢʦʚʘ ɿ. ɺ. ɯʜʝʥʪʠʬʽʢʘʮʽʷ ʢʣʦʧʽʜʦʛʨʝʣʶ 

ʪʘ ʡʦʛʦ ʤʝʪʘʙʦʣʽʪʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʪʦʜʫ ʪʦʥʢʦʰʘʨʦʚʦʾ ʭʨʦʤʘʪʦʛʨʘʬʽʾ . 

ʋʢʨʘʾʥʩʴʢʠʡ ʤʝʜʠʯʥʠʡ ʘʣʴʤʘʥʘʭ. 2013. ʊ. 16, ˉ1. ʉ. 50 ï 52. (ʆʩʦʙʠʩʪʠʡ 

ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ ʫ ʨʦʙʦʪʽ -65% - (ʦʩʦʙʠʩʪʦ ʟʜʦʙʫʚʘʯʝʤ ʧʨʦʚʝʜʝʥʦ ʝʢʩ-

ʧʝʨʠʤʝʥʪʘʣʴʥʫ ʭʽʤʽʯʥʫ ʯʘʩʪʠʥʫ ʜʦʩʣʽʜʞʝʥʥʷ, ʧʽʜʛʦʪʦʚʣʝʥʦ ʩʪʘʪʪʶ ʜʦ 

ʜʨʫʢʫ)). 

 

4. ɹʦʥʜʘʨ ɺ. ʉ., ɸʥʦʩʦʚʘ ʃ. ʉ., ʐʦʚʢʦʚʘ ɿ. ɺ. ʀʟʦʣʠʨʦʚʘʥʠʝ ʢʣʦʧʠʜʦʛʨʝʣʷ 

ʠ ʝʛʦ ʤʝʪʘʙʦʣʠʪʘ ʠʟ ʙʠʦʤʘʪʝʨʠʘʣʘ . ʌʘʨʤʘʮʠʷ ʂʘʟʘʭʩʪʘʥʘ. 2013. ˉ7. ʉ. 

34 ï 37. (ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ ʫ ʨʦʙʦʪʽ -60% (ʦʩʦʙʠʩʪʦ ʟʜʦʙʫʚʘ-

ʯʝʤ ʧʨʦʚʝʜʝʥʦ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʫ ʭʽʤʽʯʥʫ ʯʘʩʪʠʥʫ ʜʦʩʣʽʜʞʝʥʥʷ, ʧʽʜʛʦ-

ʪʦʚʣʝʥʦ ʩʪʘʪʪʶ ʜʦ ʜʨʫʢʫ)). 

 

5. ɹʦʥʜʘʨ ɺ. ʉ., ɸʥʦʩʦʚʘ ʃ. ʉ., ʐʦʚʢʦʚʘ ɿ. ɺ. ʀʟʦʣʠʨʦʚʘʥʠʝ ʢʣʦʧʠʜʦʛʨʝʣʷ 

ʠ ʝʛʦ ʤʝʪʘʙʦʣʠʪʘ ʠʟ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʞʠʜʢʦʩʪʝʡ . ʌʘʨʤʘʮʠʷ ʂʘʟʘʭʩʪʘʥʘ. 

2013. ˉ9. ʉ. 59 ï 60. (ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ ʫ ʨʦʙʦʪʽ - 60% (ʦʩʦ-

ʙʠʩʪʦ ʟʜʦʙʫʚʘʯʝʤ ʧʨʦʚʝʜʝʥʦ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʫ ʭʽʤʽʯʥʫ ʯʘʩʪʠʥʫ ʜʦʩʣʽ-

ʜʞʝʥʥʷ, ʧʽʜʛʦʪʦʚʣʝʥʦ ʩʪʘʪʪʶ ʜʦ ʜʨʫʢʫ)). 

 

6. ɸʥʦʩʦʚʘ ʃ. ʉ., ɹʦʥʜʘʨ ɺ. ʉ., ʐʦʚʢʦʚʘ ɿ. ɺ. ɯʟʦʣʶʚʘʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʶ 

ʚʦʜʦʶ, ʧʽʜʢʠʩʣʝʥʦʶ ʢʠʩʣʦʪʦʶ ʩʫʣʴʬʘʪʥʦʶ (ʤʦʜʠʬʽʢʦʚʘʥʠʡ ʤʝʪʦʜ ɺ. ʇ. 

ʂʨʘʤʘʨʝʥʢʘ) . ʋʢʨʘʾʥʩʴʢʠʡ ʤʝʜʠʯʥʠʡ ʘʣʴʤʘʥʘʭ.. 2013. ʊ. 16.  ˉ1 (ʜʦʜʘ-

ʪʦʢ). ʉ. 154. (ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ ʫ ʨʦʙʦʪʽ  - 70% (ʦʩʦʙʠʩʪʦ 

ʟʜʦʙʫʚʘʯʝʤ ʧʨʦʚʝʜʝʥʠʡ ʟʙʽʨ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʜʘʥʠʭ, ʧʨʦʚʝʜʝʥʦ ʝʢʩʧʝʨʠʤʝ-

ʥʪʘʣʴʥʫ ʭʤ̔ʽʯʥʫ ʯʘʩʪʠʥʫ ʜʦʩʣʽʜʞʝʥʥʷ, ʧʽʜʛʦʪʦʚʣʝʥʦ ʩʪʘʪʪʶ ʜʦ ʜʨʫʢʫ). 

 

7. Bondar V. S. Anosova L. S. Development of the isolation procedure for clopi-

dogrel using oxalic acid. Actual Questions of Development of New Drugs: 

Book of Abstracts of XX International Scientific and Practical Conference of 
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Young Scientists and Students Devoted to the 90th Anniversary of Doctor of 

Science in Pharmacy, Professor Dmitri Pavlovych Salo, April 25 ï 26, 2013. 

Kharkiv. Kharkiv: NUPh, 2013. P. 76. (ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ ʫ ʨʦ-

ʙʦʪʽ  - 80% (ʦʩʦʙʠʩʪʦ ʟʜʦʙʫʚʘʯʝʤ ʧʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝ-

ʨʝʣ, ʚʠʢʦʥʘʥʦ  ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʧʽʜʛʦʪʦʚʣʝʥʦ ʩʪʘʪʪʶ ʜʦ 

ʜʨʫʢʫ). 

 

8. ɸʥʦʩʦʚʘ ʃ. ʉ., ɹʦʥʜʘʨ ɺ. ʉ.ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʭʠʤʠʢʦ-ʪʦʢʩʠʢʦʣʦʛʠʯʝʩʢʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʣʦʧʠʜʦʛʨʝʣʷ. ɺʧʨʦʚʘʜʞʝʥʥʷ ʩʫʯʘʩʥʠʭ ʥʘʫʢʦʚʠʭ ʜʦʩʷʛ-

ʥʝʥʴ ʚ ʩʫʜʦʚʫ ʝʢʩʧʝʨʪʠʟʫ: ʤʘʪʝʨʽʘʣʠ ɺʩʝʫʢʨ. ʥʘʫʢ.-ʧʨʘʢʪ. ʢʦʥʬ. ʟ ʤʽʞ-

ʥʘʨ. ʫʯʘʩʪʶ, ʧʨʠʩʚʷʯ. 140-ʨʽʯʯʶ ʟ ʜʥʷ ʥʘʨʦʜʞ. ɿʘʩʣ. ʧʨʦʬ. ʄ. ʉ. ɹʦʢʘʨʽ-

ʫʩʘ ʪʘ 110-ʨʽʯʯʶ ʟ ʜʥʷ ʥʘʨʦʜʞ. ʧʨʦʬ. ʄ. ʄ. ɹʦʢʘʨʽʫʩʘ, 10 ï 11 ʚʝʨʝʩ. 

2009 ʨ., ʍʘʨʢʽʚ. 2009. ʉ. 302 ï 304. (ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ ʫ ʨʦ-

ʙʦʪʽ  - 95% (ʦʩʦʙʠʩʪʦ ʟʜʦʙʫʚʘʯʝʤ ʧʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝ-

ʨʝʣ, ʤʘʪʝʨʽʘʣ ʧʽʜʛʦʪʦʚʣʝʥ ʜʦ ʜʨʫʢʫ)) 

 

9. ɹʦʥʜʘʨ ɺ. ʉ.,. ɸʥʦʩʦʚʘ ʃ. ʉ. ʈʦʟʨʦʙʢʘ ʤʝʪʦʜʽʚ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʢʣʦʧʽʜʦʛʨʝ-

ʣʶ, ʧʨʠʜʘʪʥʠʭ ʜʣʷ ʭʽʤʽʢʦ-ʪʦʢʩʠʢʦʣʦʛʽʯʥʦʛʦ ʘʥʘʣʽʟʫ. ʌʘʨʤʘʮʽʷ ʋʢʨʘʾʥʠ. 

ʇʦʛʣʷʜ ʫ ʤʘʡʙʫʪʥʻ: ʤʘʪʝʨʽʘʣʠ VIɯ ʅʘʮ. ʟôʾʟʜʫ ʬʘʨʤʘʮʝʚʪʽʚ ʋʢʨʘʾʥʠ, 15 ï 

17 ʚʝʨʝʩ. 2010 ʨ., ʍʘʨʢʽʚ. 2010. ʊ. 1. ʉ. 137. (ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘ-

ʯʘ ʫ ʨʦʙʦʪʽ  - 90% (ʦʩʦʙʠʩʪʦ ʟʜʦʙʫʚʘʯʝʤ ʧʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʥʠʭ 

ʜʞʝʨʝʣ, ʚʠʢʦʥʘʥʦ  ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʘʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ 

ʜʦʩʣʽʜʞʝʥʥʷ, ʧʽʜʛʦʪʦʚʣʝʥ ʤʘʪʝʨʽʘʣʫ ʜʦ ʜʨʫʢʫ)) 

 

10. ɹʦʥʜʘʨ ɺ. ʉ., ɸʥʦʩʦʚʘ ʃ. ʉ., ʐʦʚʢʦʚʘ ɿ. ɺ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʪʦʥʢʦʰʘʨʦʚʦʾ 

ʭʨʦʤʘʪʦʛʨʘʬʽʾ ʜʣʷ ʘʥʘʣʽʟʫ ʢʣʦʧʽʜʦʛʨʝʣʶ ʪʘ ʡʦʛʦ ʤʝʪʘʙʦʣʽʪʫ. ʉʥ̔ʪʝʟ ʽ 

ʘʥʘʣʽʟ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ ʽ ʣʽʢʘʨʩʴʢʠʭ ʩʫʙʩʪʘʥʮʽʡ: ʊʝʟʠ ʜʦʧʦ-

ʚʽʜʝʡ ɺʩʝʫʢʘʾʥʩʴʢʦʾ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ ʟ ʤʽʞʥʘʨʦʜʥʦʶ 

ʫʯʘʩʪʶ, ʧʨʠʩʚʷʯʝʥʦʾ 80-ʨʽʯʯʶ ʟ ʜʥʷ ʥʘʨʦʜʞʝʥʥʷ ʜʦʢʪʦʨʘ ʬʘʨʤʘʮʝʚʪʠʯ-

ʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨʘ ʆ.ʄ. ɻʘʡʜʫʢʝʚʠʯʘ, 12 ï 13 ʢʚʽʪʥʷ 2018 ʨ., ʍʘʨʢʽʚ. 
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2018. ï ʉ. 358.  (ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ ʫ ʨʦʙʦʪʽ  - 60% (ʦʩʦʙʠʩʪʦ 

ʟʜʦʙʫʚʘʯʝʤ ʧʨʦʚʝʜʝʥʦ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʫ ʭʽʤʽʯʥʫ ʯʘʩʪʠʥʫ ʜʦʩʣʽʜʞʝʥʥʷ, 

ʧʽʜʛʦʪʦʚʣʝʥʦ ʩʪʘʪʪʶ ʜʦ ʜʨʫʢʫ)). 

 

11. ɸʥʦʩʦʚʘ ʃ. ʉ., ɹʦʥʜʘʨ ɺ. ʉ., ʐʦʚʢʦʚʘ ɿ. ɺ. ʍʽʤʽʢʦ-ʪʦʢʩʠʢʦʣʦʛʽʯʥʠʡ ʘʥʘ-

ʣʽʟ ʙʽʦʣʦʛʽʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʥʘ ʢʣʦʧʽʜʦʛʨʝʣʴ: ʄʝʪʦʜʠʯʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ. 

ʂʠʾ ʚ. 2014. .25ʩ. (ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ ʫ ʨʦʙʦʪʽ - 55% ( ʦʩʦʙʠʩ-

ʪʦ ʟʜʦʙʫʚʘʯʝʤ ʚʠʢʦʥʘʥʘ ʯʘʩʪʠʥʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ, ʧʽʜ-

ʛʦʪʦʚʣʝʥʽ ʤʘʪʝʨʽʘʣʠ ʜʣʷ ʧʦʜʘʥʥʷ ʚ ʫʢʨʘʾʥʩʴʢʠʡ ʮʝʥʪʨ ʥʘʫʢʦʚʦʾ ʤʝʜʠʯʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʧʘʪʝʥʪʥʦ-ʣʽʮʝʥʟʽʡʥʦʾ ʨʦʙʦʪʠ)). 
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SUMMARY  
 

Anosova L. S. Chemical and toxicological examination of clopidogrel. - Qualifica-

tion scientific work on the rights of a manuscript.  

Dissertation for the degree of candidate of Pharmaceutical Sciences in spe-

cialty 15.00.02 ï pharmaceutical chemistry and Pharmacognosy (Pharmaceutical 

Sciences).- National Pharmaceutical University of the Ministry of health of 

Ukraine. 2021. 

 

The dissertation presents the main methods of isolation of clopidogrel and its 

metabolite from objects of biological origin, as well as methods of their identifica-

tion and quantification, which are suitable for the purposes of clinical toxicology 

and forensic chemical research. 

General characteristics of clopidogrel, its physicochemical properties, phar-

macokinetics and possible metabolic pathways are described, side effects and toxic 

effects of this drug are described. 

It is shown that most of the side effects caused by taking these drugs are ob-

served in patients with risk factors from the cardiovascular system. It is noted that 

the main contraindication to use 

antiplatelet agents are their concomitant use with NSAIDs (naproxen), ace-

tylsalicylic acid, which can cause sudden bleeding and death. 

To determine clopidogrel in biological material in combined poisoning, it is 

necessary to develop effective methods of isolation and sensitive methods of iden-

tification and quantification, which are suitable for chemical and toxicological 

analysis in determining the cause of lethal poisoning and diagnosis of acute intoxi-

cation with this drug poisoning in combination. 

Methods of identification and quantification of bedbugs in solutions that can 

be used in forensic chemical research are presented. 

The reactivity of the test compounds with a number of reagents used in fo-

rensic chemical practice for rapid detection has been studied. 
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The possibility of identification of clopidogrel and clopidogrel carboxylic 

acid in solvent systems recommended by the International Association of Forensic 

Toxicologists (TIAFT) has been established and the composition of confirmatory 

systems that can be used for TLC testing in case of poisoning by this drug has been 

developed. 

The UV spectra of these substances in 0.1 Hcl were studied. The concentra-

tion limits at which the uptake of clopidogrel and its metabolite in 0.1 M HCl solu-

tion obeys the Bouguer-Lambert-Behr law have been established. 

To identify and quantify clopidogrel and clopidogrel carboxylic acid, the 

conditions of their analysis by HPLC were developed. Chromatographic Determi-

nation of clopidogrel and clopidogrel carboxylic acid by HPLC is performed on a 

chromatograph "Milichrome A-02" (CJSC "EcoNova", Novosibirsk, Russia). Pro-

cessing of chromatograms is carried out using the program "Analytics - Chrom", 

developed by NVF "Analytics" (Kharkov). The suitability of the HPLC system is 

periodically monitored by chromatography of a special control multicomponent so-

lution. 

Identification of clopidogrel and clopidogrel carboxylic acid is performed by 

the main chromatographic parameters - absolute time and volume of retention and 

spectral characteristics of R. 

The method allows to detect 2 ng of clopidogrel and clopidogrel carboxylic 

acid in the sample. 

The application of the first proposed set of methods will allow effective, rap-

id and specific identification and quantification of clopidogrel and its metabolite - 

clopidogrel carboxylic acid - in extracts from objects of biological origin, which in 

turn will record cases of acute and fatal poisoning by this drug. 

To develop effective methods for isolating clopidogrel and clopidogrel car-

boxylic acid from biological material, model mixtures of the drug with blood, urine 

and liver that did not undergo putrefactive changes were used. The amount of 

clopidogrel and clopidogrel carboxylic acid used for model experiments was calcu-
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lated based on data from the scientific literature on the amount of substances in 

human organs and tissues in fatal poisoning. 

When performing a targeted study of biological material on clopidogrel, it is 

recommended to use the method of isolation of chloroform from liver tissues with 

extraction purification to isolate the native substance and the method of isolation 

with alkaline water to isolate its metabolite. 

When isolated, clopidogrel enters the "alkaline" chloroform extract, and 

clopidogrel carboxylic acid - to the "acid" chloroform extract. 

Analysis of "acidic" chloroform extracts is performed in accordance with the 

generally accepted scheme of TLC screening in the general system of solvents for 

substances of acidic and neutral nature of chloroform - acetone (80:20). The 

clopidogrel carboxylic acid spot in this solvent system has Rf = 0.32. 

As developers use: UV light - a green spot; FeCl3 solution (for the develop-

ment of derivatives of salicylic acid and pyrazolone-5) - the stain of clopidogrel 

carboxylic acid turns purple; successively Dragendorf reagent and sulfuric acid 

(for the development of alkaloids and 1,4-benzodiazepine derivatives) - the spot of 

clopidogrel carboxylic acid turns brown. 

With developers of HgSO4 and diphenylcarbazone, with a solution of potas-

sium permanganate clopidogrel carboxylic acid does not give color. 

Next, TLC studies are performed in separate solvent systems for the respec-

tive groups of substances. 

For clopidogrel carboxylic acid, it is recommended at this stage to conduct 

research in the solvent system of isopentanol - isobutanol (50:50). Pre-plate is elut-

ed in chloroform to purify from co-extractives. 

The plate is developed with FPN reagent and a purple spot is observed (Rf = 

0.64). 

Confirmatory study is performed in three solvent systems - isopentanol - 

isobutanol (20:80), isopentanol - isobutanol (80:20), chloroform - acetone (80:20). 

Pre-plate is eluted in chloroform to purify from co-extractives. 
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The plates are developed with Marki's reagent, Mandelin's reagent, cobalt 

thiocyanate solution and spots of red, yellow and violet color are observed, respec-

tively (Rf = 0.52; 0.81; 0.32, respectively). 

Identification is carried out in the presence of a "witness" - clopidogrel car-

boxylic acid (using a standard methanol solution with a concentration of 1 ɛg / ɛl). 

The confirmatory study is performed by the method of derivative thin layer 

chromatography as follows: on the starting line of the chromatographic plate is ap-

plied at two points the above amount of the obtained ethanol solution. The first 

point is treated with 10% sodium hydroxide solution and dried at room tempera-

ture. 10 ɛl of "witness" solutions - clopidogrel and clopidogrel carboxylic acid 

(concentration 1 ɛg / ɛl) are applied to the starting line of the chromatographic 

plate. The plate is dried and eluted in a solvent system of ethanol - concentrated 

acetic acid - water (5: 3: 2). Pre-plate is eluted in chloroform for purification from 

co-extractives. 

The plate is developed on lanes 2 and 3, using the hydroxam test method - 

violet spots are observed (Rf = 0.88). Next, the plate is developed on lanes 1 and 4 

with 5% solution of iron (III) chloride - violet spots are observed (Rf = 0.67). 

Identification is carried out in the presence of a "witness" - clopidogrel (us-

ing a standard chloroform solution with a concentration of 1 ɛg / ɛl). 

Quantitative determination of clopidogrel carboxylic acid is performed by 

UV spectrophotometric and HPLC methods. 

To quantify clopidogrel by UV spectrophotometric and extraction-

photometric methods, standard solutions of clopidogrel bisulfate of different con-

centrations were prepared and calibration graphs were constructed. 

As a compensating solution in the UV spectrophotometric determination of 

optical density using 0.1 mol / l hydrochloric acid solution. 

In the extraction-photometric method, chloroform is used as a compensating 

solution. 
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ʇɽʈɽʃɯʂ ʋʄʆɺʅʀʍ ʇʆɿʅɸʏɽʅʔ 

ɸɼʌ ʘʜʝʥʦʟʠʥʜʠʬʦʩʬʘʪ 

ɺɽʈʍ ʚʠʩʦʢʦʝʬʝʢʪʠʚʥʘ ʨʽʜʠʥʥʘ ʭʨʦʤʘʪʦʛʨʘʬʽʷ 

ɼʌʋ ɼʝʨʞʘʚʥʘ ʌʘʨʤʘʢʦʧʝʷ ʋʢʨʘʾʥʠ 

ɯʍʉ ɯʰʝʤʽʯʥʘ ʭʚʦʨʦʙʘ ʩʝʨʮʷ 

ʂɽʌ ʂʘʧʽʣʷʨʥʠʡ ʝʣʝʢʪʨʦʬʦʨʝʟ 

ʃɿ ʣʽʢʘʨʩʴʢʠʡ ʟʘʩʽʙ 

ʈʍ ʨʽʜʠʥʘ ʭʨʦʤʘʪʦʛʨʘʬʽʷ 

ʉʉɿ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ 

ʊʊʇ ʪʨʦʤʙʦʪʠʯʥʘ ʪʨʦʤʙʦʮʠʪʦʧʝʥʽʯʥʘ ʧʫʨʧʫʨʘ 

ʊʐʍ ʊʦʥʢʦʰʘʨʦʚʘ ʭʨʦʤʘʪʦʛʨʘʬʽʷ 

DOE ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥ̫ 

ʍʊɸ ʭʽʤʽʢʦ-ʪʦʢʩʠʢʦʣʦʛʽʯʥʠʡ ʘʥʘʣʽʟ 

CAM ʬʘʨʤʘʢʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʡ ʤʝʪʘʙʦʣʽʪ 

CLO ʢʣʦʧʽʜʦʛʨʝʣʴ 

CLP ʢʣʦʧʽʜʦʛʨʝʣʴ ʙʽʩʫʣʴʬʘʪʫ 

CCA ʢʣʦʧʽʜʦʛʨʝʣʶ ʢʘʨʙʦʥʦʚʘ ʢʠʩʣʦʪʘ 

CYP ʎʠʪʦʭʨʦʤ ʈ450 

LOD ʥʘʡʤʝʥʰʘ ʢʽʣʴʢʽʩʪʴ, ʷʢʘ ʚʠʷʚʣʷʻʪʴʩʷ  

LOQ ʥʘʡʤʝʥʰʘ ʢʽʣʴʢʽʩʪʴ, ʷʢʘ ʚʠʤʽʨʷʻʪʴʩʷ 

RSD ʚʽʜʥʦʩʥʝ ʩʪʘʥʜʘʨʪʥʝ ʚʽʜʭʠʣʝʥʥʷ 
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ɺʉʊʋʇ 

ʆʙˇʨʫʥʪʫʚʘʥʥʷ ʚʠʙʦʨʫ ʪʝʤʠ ʜʦʩʣʽʜʞʝʥʥʷ 

ʉʝʨʮʝʚʦ-ʩʫʜʠʥʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ  (ʉʉɿ) ʟʘʡʤʘʶʪʴ ʧʝʨʰʝ ʤʽʩʮʝ ʚ ʙʽʣʴʰʦ-

ʩʪʽ ʢʨʘʾʥ ʩʚʽʪʫ ʩʝʨʝʜ ʫʩʽʭ ʧʨʠʯʠʥ ʩʤʝʨʪʽ. ɺ ʋʢʨʘʾʥʽ ʙʣʠʟʴʢʦ 70% ʣʶʜʩʴʢʠʭ 

ʩʤʝʨʪʝʡ ʚʠʢʣʠʢʘʥʽ ʉʉɿ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʽ ʘʪʝʨʦʪʨʦʤʙʦʟʦʤ, ʷʢʠʡ ʰʠʨʦʢʦ ʧʦʰʠ-

ʨʝʥʠʡ ʽ ʚ ʜʘʥʠʡ ʯʘʩ ʟʘʡʤʘʻ ʧʨʦʚʽʜʥʝ ʤʽʩʮʝ ʚ ʩʪʨʫʢʪʫʨʽ ʟʘʛʘʣʴʥʦʾ ʩʤʝʨʪʥʦʩʪʽ.  

ʂʨʽʤ ʪʦʛʦ, ʚ ʋʢʨʘʾʥʽ ʙʽʣʴʰʝ 50 % ʚʩʽʭ ʟʘʭʚʦʨʶʚʘʥʴ ʽ ʧ'ʷʪʘ ʯʘʩʪʠʥʘ ʚʩʽʭ 

ʚʠʧʘʜʢʽʚ ʽʥʚʘʣʽʜʥʦʩʪʽ ʧʨʠʧʘʜʘʻ ʥʘ ʜʦʣʶ ʽʰʝʤʽʯʥʦʾ ʭʚʦʨʦʙʠ ʩʝʨʮʷ ʪʘ ʽʥʩʫʣʴʪʫ. 

ʋʧʨʦʜʦʚʞ ʦʩʪʘʥʥʽʭ ʨʦʢʽʚ ʧʨʦʚʽʜʥʝ  ʤʽʩʮʝ ʩʝʨʝʜ ʧʨʝʧʘʨʘʪʽʚ ʟ 

ʤʝʭʘʥʽʟʤʦʤ ʪʨʦʤʙʦʮʠʪʘʨʥʦʾ  ʘʥʪʠʘʛʨʝʛʘʮʽʾ  ʟʘʡʤʘʻ  ʢʣʦʧʽʜʦʛʨʝʣʴ.  ʷʢʠʡ ʝʬʝʢ-

ʪʠʚʥʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʚ ʢʦʤʧʣʝʢʩʥʦʤʫ ʣʽʢʫʚʘʥʥʽ ʉʉɿ (ʥʝʩʪʘʙʽʣʴʥʘ  

ʩʪʝʥʦʢʘʨʜʽʷ,  ʛʦʩʪʨʠʡ  ʽʥʬʘʨʢʪ  ʤʽʦʢʘʨʜʫ, ʪʨʘʥʟʠʪʦʨʥʽ  ʽʰʝʤʽʯʥʽ  ʘʪʘʢʠ,  ʛʦʩ-

ʪʨʠʡ  ʽʰʝʤʽʯʥʠʡ  ʽʥʩʫʣʴʪ, ʛʦʩʪʨʘ  ʽʰʝʤʽʷ  ʢʽʥʮʽʚʦʢ). 

ʂʣʦʧʽʜʦʛʨʝʣʴ ʙʫʚ ʩʭʚʘʣʝʥʠʡ ɸʤʝʨʠʢʘʥʩʴʢʦʶ ʘʜʤʽʥʽʩʪʨʘʮʽʻʶ ʧʦ ʭʘʨʯʦ-

ʚʠʤ ʧʨʦʜʫʢʪʘʤ ʽ ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ (FDA) ʜʣʷ ʰʠʨʦʢʦʛʦ ʢʣʽʥʽʯʥʦʛʦ ʟʘʩʪʦʩʫ-

ʚʘʥʥʷ ʚ 1997 ʨ. ɭʚʨʦʧʝʡʩʴʢʝ ʤʝʜʠʯʥʝ ʘʛʝʥʪʩʪʚʦ (EMA) ʩʭʚʘʣʠʣʘ 

ʢʣʦʧʽʜʦʛʨʝʣʴ ʚ 1998 ʛ. ʉʧʦʯʘʪʢʫ ʤʦʚʘ ʡʰʣʘ ʧʨʦ ʤʦʥʦʪʝʨʘʧʽʶ ʜʣʷ ʟʥʠʞʝʥʥʷ 

ʨʠʟʠʢʫ ʫʩʢʣʘʜʥʝʥʴ ʘʪʝʨʦʩʢʣʝʨʦʟʫ ʫ ʭʚʦʨʠʭ ʟ ʥʝʱʦʜʘʚʥʦ ʧʝʨʝʥʝʩʝʥʠʤ 

ʽʥʩʫʣʴʪʦʤ, ʽʥʬʘʨʢʪʦʤ ʤʽʦʢʘʨʜʘ (ɯʄ) ʘʙʦ ʜʽʘʛʥʦʩʪʦʚʘʥʠʤ ʘʪʝʨʦʩʢʣʝʨʦʟʦʤ 

ʘʨʪʝʨʽʡ ʥʠʞʥʽʭ ʢʽʥʮʽʚʦʢ ʟ ʢʣʽʥʽʯʥʠʤʠ ʧʨʦʷʚʘʤʠ. 

ɼʦʩʣʽʜʞʝʥʥʷ, ʧʨʦʚʝʜʝʥʽ ʢʣʽʥʽʯʥʠʤ ʢʘʨʜʽʦʣʦʛʦʤ ɯ.ʉ. ʗʚʝʣʦʚʠʤ, ʜʦʟʚʦ-

ʣʠʣʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʢʣʦʧʽʜʦʛʨʝʣʴ ʚ ʢʦʤʙʽʥʦʚʘʥʽʡ ʪʝʨʘʧʽʾ ʧʨʠ ʨʽʟʥʠʭ ʉʉɿ.  

ʉʴʦʛʦʜʥʽ ʧʨʦʬʽʣʘʢʪʠʢʘ ʽ ʣʽʢʫʚʘʥʥʷ ʢʘʨʜʽʦʣʦʛʽʯʥʠʭ ʭʚʦʨʦʙ ʽ ʭʚʦʨʦʙ ʩʠʩ-

ʪʝʤʠ ʢʨʦʚʦʦʙʽʛʫ ʻ ʦʜʥʽʻʶ ʽʟ ʧʨʽʦʨʠʪʝʪʥʠʭ ʧʨʦʙʣʝʤ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ. 

ʃʽʢʘʨʩʴʢʽ ʟʘʩʦʙʠ ʜʣʷ ʣʽʢʫʚʘʥʥʷ ʟʘʭʚʦʨʶʚʘʥʴ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʾ ʩʠʩʪʝʤʠ 

ʧʦʩʽʜʘʶʪʴ ʦʜʥʝ ʟ ʧʝʨʰʠʭ ʤʽʩʮʴ ʥʘ ʨʠʥʢʫ ʣʽʢʘʨʩʴʢʠʭ ʧʨʝʧʘʨʘʪʽʚ. 

ɭ.ɸ.ʈʝʜʴʢʽʥʦʶ, ʅ.ʆ. ʊʢʘʯʝʥʢʦ, ɺ.ɺ. ɻʣʘʜʠʰʝʚʠʤ ʙʫʣʦ ʧʨʦʚʝʜʝʥʽ 

ʤʘʨʢʝʪʠʥʛʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʫʢʨʘʾʥʩʴʢʦʛʦ ʨʠʥʢʫ ʘʥʪʠʘʛʨʝʛʘʥʪʽʚ. ɯʟ ʧʨʦʚʝʜʝʥʠʭ 

ʘʚʪʦʨʘʤʠ ʜʦʩʣʽʜʞʝʥʴ, ʩʪʘʻ ʟʨʦʟʫʤʽʣʦ, ʱʦ ʧʨʦʚʽʜʥʫ ʧʦʟʠʮʽʶ ʟʘʡʤʘʻ ʧʽʜʛʨʫʧʘ 
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B01AC04 ʂʣʦʧʽʜʦʛʨʝʣʴ, ʥʘ ʷʢʫ ʧʨʠʧʘʜʘʻ 44,8% ʫʩʴʦʛʦ ʨʠʥʢʫ ʘʥʪʠʘʛʨʝʛʘʥʪʽʚ. 

ɼʘʥʠʡ ʣʽʢʘʨʩʴʢʠʡ ʧʨʝʧʘʨʘʪ ʚʭʦʜʠʪʴ ʚ ʧʝʨʝʣʽʢ ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ ʜʣʷ 

ʣʽʢʫʚʘʥʥʷ ʧʘʮʽʻʥʪʽʚ ʟ ʫʩʢʣʘʜʥʝʥʥʷʤʠ ʉʉɿ, ʚʠʢʣʠʢʘʥʠʤʠ ʉʆVID-19, ʟʛʽʜʥʦ 

ʧʨʦʪʦʢʦʣʽʚ ʣʽʢʫʚʘʥʥʷ, ʷʢʽ ʟʘʪʚʝʨʜʞʝʥʽ ʄʽʥʽʩʪʝʨʩʪʚʦʤ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚ`ʷ 

ʋʢʨʘʾʥʠ. 

ɸʚʪʦʨʘʤʠ ʌʫʢʫʩʘʢʦ ʊ, ʗʤʘʩʽʪʘ ʍ, ʆʤʦʪʦ ʄ, ʄʘʮʫʜʘ ʂ, ʐʠʥʦʭʘʨʘ ʂ, 

ʌʫʭʽʤʫʨʘ ʖ. ʦʧʠʩʘʥʠ ʥʝʦʜʥʦʨʘʟʦʚʽ ʚʠʧʘʜʢʠ ʦʪʨʫʻʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʝʤ. ɺ ʨʦ-

ʙʦʪʘʭ ʪʘʢʠʭ ʘʚʪʦʨʽʚ  ʂʦʮʘʙʘʡ ɻ, Oʢʛʣʘʨ I, Aʢʘʷ ɺ, ɻʶʣʝʨ K. ʆ ʦʧʠʩʘʥʽ ʚʠʧʘʜ-

ʢʠ ʩʘʤʦʛʫʙʩʪʚʘ ʢʣʦʧʽʜʦʛʨʝʣʝʤ.  

ɺ ʥʘʫʢʦʚʽʡ ʣʽʪʝʨʘʪʫʨʽ ʚʠʩʚʽʪʣʝʥʦ ʙʘʛʘʪʦ ʤʝʪʦʜʠʢ ʘʥʘʣʽʟʫ ʢʣʦʧʽʜʦʛʨʝʣʶ ʫ 

ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʘʭ, ʙʽʦʣʦʛʽʯʥʠʭ ʨʽʜʠʥʘʭ ʣʶʜʠʥʠ ʜʣʷ ʚʠʚʯʝʥʥʷ 

ʬʘʨʤʘʢʦʢʽʥʝʪʠʢʠ ʪʘ ʬʘʨʤʘʢʦʜʠʥʘʤʽʢʠ. ɸʣʝ ʥʝ ʤʘʻ ʞʦʜʥʦʛʦ ʭʽʤʽʢʦ-

ʪʦʢʩʠʢʦʣʦʛʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʝʧʘʨʘʪʫ, ʚʞʠʚʘʥʦʛʦ ʷʢ ʚ ʪʝʨʘʧʝʚʪʠʯʥʠʭ, ʪʘʢ 

ʽ ʫ ʪʦʢʩʠʯʥʠʭ ʜʦʟʘʭ.  ʊʦʤʫ ʤʠ ʚʚʘʞʘʻʤʦ, ʱʦ ʧʨʦʚʝʜʝʥʥʷ ʪʘʢʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʻ 

ʘʢʪʫʘʣʴʥʠʤ.  

ɿʚôʷʟʦʢ ʨʦʙʦʪʠ ʟ ʥʘʫʢʦʚʠʤʠ ʧʨʦʛʨʘʤʘʤʠ, ʧʣʘʥʘʤʠ, ʪʝʤʘʤʠ, ʛʨʘʥʪʘ-

ʤʠ 

ɼʠʩʝʨʪʘʮʽʶ ʚʠʢʦʥʘʥʦ ʟʛʽʜʥʦ ʟ ʧʣʘʥʦʤ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʭ ʨʦʙʽʪ ʅʘʮʽʦʥʘ-

ʣʴʥʦʛʦ ʬʘʨʤʘʮʝʚʪʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ çʍʽʤʽʯʥʠʡ ʩʠʥʪʝʟ ʽ ʘʥʘʣʽʟ ʙʽʦʣʦʛʽʯʥʦ-

ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ, ʩʪʚʦʨʝʥʥʷ ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ ʩʠʥʪʝʪʠʯʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷè 

(ʥʦʤʝʨ ʜʝʨʞʘʚʥʦʾ ʨʝʻʩʪʨʘʮʽʾ 0103U000475) ʪʝʨʤʽʥ ʜʽʾ 2003-2013 ʨʨ., ʧʝʨʝʨʝʻ-

ʩʪʨʦʚʘʥʦ çʍʽʤʽʢʦ-ʪʦʢʩʠʢʦʣʦʛʽʯʥʠʡ ʘʥʘʣʽʟ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ ʪʘ ʣʽ-

ʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚè (ʥʦʤʝʨ ʜʝʨʞʘʚʥʦʾ ʨʝʻʩʪʨʘʮʽʾ 0114U000958), ʘ ʪʘʢʦʞ ʧʣʘ-

ʥʦʤ ʧʨʦʙʣʝʤʥʦʾ ʢʦʤʽʩʽʾ çʌʘʨʤʘʮʽʷè ʅɸʄʅ ʪʘ ʄʆɿ ʋʢʨʘʾʥʠ. ʊʝʤʘ 

ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʟʘʪʚʝʨʜʞʝʥʘ ʥʘ ʟʘʩʽʜʘʥʥʽ ʚʯʝʥʦʾ ʨʘʜʠ ʅʘʮʽʦʥʘʣʴʥʦʛʦ 

ʬʘʨʤʘʮʝʚʪʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʚʽʜ 25 ʯʝʨʚʥʷ 2009 ʨ. (ʧʨʦʪʦʢʦʣ ˉ 11). 

ʄʝʪʘ ʽ ʟʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ 

ʄʝʪʦʶ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʻ ʦʙˇʨʫʥʪʫʚʘʥʥʷ  ʩʭʝʤʠ  ʭʽʤʽʢʦ-

ʪʦʢʩʠʢʦʣʦʛʽʯʥʦʛʦ  ʜʦʩʣʽʜʞʝʥʥʷ  ʦʙôʻʢʪʽʚ  ʙʽʦʣʦʛʽʯʥʦʛʦ  ʧʦʭʦʜʞʝʥʥʷ ʥʘ ʢʣʦʧʽ-

ʜʛʨʝʣʴ, ʱʦ ʚʢʣʶʯʘʻ ʤʝʪʦʜʠʢʠ ʡʦʛʦ ʽʟʦʣʶʚʘʥʥʷ ʽʟ ʙʽʦʣʦʛʽʯʥʠʭ ʨʽʜʠʥ ʪʘ ʪʚʝʨ-
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ʜʠʭ ʪʢʘʥʠʥ, ʤʝʪʦʜʠʢʠ ʚʠʷʚʣʝʥʥʷ ʪʘ ʢʽʣʴʢʽʩʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʶ ʚ 

ʦʪʨʠʤʘʥʠʭ ʚʠʪʷʛʘʭ, ʘ ʪʘʢʦʞ ʤʝʪʦʜʠʢʠ ʜʦʜʘʪʢʦʚʦʾ ʦʯʠʩʪʢʠ ʚʠʪʷʛʽʚ ʽʟ ʙʽʦʣʦʛʽʯ-

ʥʠʭ ʦʙôʻʢʪʽʚ.  

ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʤʝʪʠ ʙʫʣʦ ʧʦʩʪʘʚʣʝʥʦ ʪʘʢʽ ʟʘʚʜʘʥʥʷ: 

- ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʪʘ ʫʟʘʛʘʣʴʥʠʪʠ  ʜʘʥʽ  ʥʘʫʢʦʚʦʾ ʣʽʪʝʨʘʪʫʨʠ  ʚʽʜʥʦʩʥʦ ʬʽ 

ʟʠʢʦ-ʭʽʤʽʯʥʠʭ, ʬʘʨʤʘʢʦʣʦʛʽʯʥʠʭ ʪʘ ʪʦʢʩʠʢʦʣʦʛʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ 

ʢʣʦʧʽʜʦʛʨʝʣʶ  ʪʘ  ʡʦʛʦ ʦʩʥʦʚʥʦʛʦ ʥʝʘʢʪʠʚʥʦʛʦ ʤʝʪʘʙʦʣʽʪʫ - ʢʣʦʧʽʜʦʛ-

ʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ,  ʱʦ  ʥʘ  ʩʴʦʛʦʜʥʽ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʫ ʤʝʜʠʯʥʽʡ 

ʧʨʘʢʪʠʮʽ 

- ʜʦʩʣʽʜʠʪʠ ʤʝʪʘʙʦʣʽʪʠ ʢʣʦʧʽʜʦʛʨʝʣʶ ʪʘ ʦʙʨʘʪʠ ʩʝʨʝʜ ʥʠʭ ʨʝʯʦʚʠʥʫ-

çʤʘʨʢʝʨè, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʦʾ ʤʦʞʥʘ ʧʨʦʚʦʜʠʪʠ ʽʜʝʥʪʠʬʽʢʘʮʽʶ ʪʘ ʢʽ-

ʣʴʢʽʩʥʝ ʚʠʟʥʘʯʝʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʶ ʫ ʚʠʪʷʛʘʭ ʟ ʦʙôʻʢʪʽʚ ʙʽʦʣʦʛʽʯʥʦʛʦ 

ʧʦʭʦʜʞʝʥʥʷ ʧʘʨʘʣʝʣʴʥʦ ʟ ʜʦʩʣʽʜʞʝʥʥʷʤ ʟʘ ʥʘʪʠʚʥʦʶ ʨʝʯʦʚʠʥʦʶ; 

- ʟʘʧʨʦʧʦʥʫʚʘʪʠ ʢʦʣʴʦʨʦʚʽ ʨʝʘʢʮʽʾ ʜʣʷ ʧʦʧʝʨʝʜʥʴʦʛʦ ʚʠʷʚʣʝʥʥʷ ʢʣʦʧʽ-

ʜʦʛʨʝʣʶ ʪʘ ʡʦʛʦ çʤʘʨʢʝʨʫè, ʚʠʜʽʣʝʥʦʛʦ ʟ ʙʽʦʣʦʛʽʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. 

- ʨʦʟʨʦʙʠʪʠ  ʯʫʪʣʠʚʽ  ʤʝʪʦʜʠʢʠ  ʚʠʷʚʣʝʥʥʷ  ʪʘ  ʽʜʝʥʪʠʬʽʢʘʮʽʾ  ʢʣʦʧʽʜʦʛ-

ʨʝʣʶ ʪʘ ʡʦʛʦ ʤʝʪʘʙʦʣʽʪʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʪʦʜʫ ʊʐʍ, ʱʦ ʜʦʟʚʦʣʷʪʴ 

ʚʽʜʨʽʟʥʠʪʠ ʡʦʛʦ ʚʽʜ ʧʨʝʧʘʨʘʪʽʚ, ʱʦ ʤʦʞʫʪʴ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʴ ʜʣʷ ʩʫʧʫ-

ʪʥʴʦʾ ʪʝʨʘʧʽʾ, ʘ ʪʘʢʦʞ ʦʯʠʩʪʠʪʠ ʚʠʪʷʛʠ ʟ ʙʽʦʣʦʛʽʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʚʽʜ 

ʩʧʽʚʝʢʩʪʨʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ. 

- ʨʦʟʨʦʙʠʪʠ ʤʝʪʦʜʠʢʠ ʚʠʷʚʣʝʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʶ ʪʘ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦ-

ʥʦʚʦʾ ʢʠʩʣʦʪʠ ʤʝʪʦʜʘʤʠ ɺɽʈʍ. 

- ʨʦʟʨʦʙʠʪʠ  ʤʝʪʦʜʠʢʠ  ʢʽʣʴʢʽʩʥʦʛʦ  ʚʠʟʥʘʯʝʥʥʷ  ʢʣʦʧʽʜʦʛʨʝʣʶ ʪʘ ʢʣʦ-

ʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ,  ʧʨʠʜʘʪʥʽ ʜʣʷ ʮʽʣʝʡ  ʭʽʤʽʢʦ-

ʪʦʢʩʠʢʦʣʦʛʽʯʥʦʛʦ  ʘʥʘʣʽʟʫ  (ɺɽʈʍ,  ʝʢʩʪʨʘʢʮʽʡʥʦ-ʬʦʪʦʤʝʪʨʠʯʥʫ, ʋʌ-

ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʥʫ). 

- ʚʠʚʯʠʪʠ ʚʧʣʠʚ ʧʨʠʨʦʜʠ ʦʨʛʘʥʽʯʥʠʭ ʨʦʟʯʠʥʥʠʢʽʚ ʪʘ ʨʅ ʩʝʨʝʜʦʚʠʱʘ ʥʘ 

ʩʪʫʧʽʥʴ ʝʢʩʪʨʘʢʮʽʾ ʢʣʦʧʽʜʦʛʨʝʣʶ ʪʘ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ 

ʟ ʚʦʜʥʠʭ ʨʦʟʯʠʥʽʚ; 
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- ʜʦʩʣʽʜʠʪʠ  ʤʦʞʣʠʚʽʩʪʴ  ʟʘʩʪʦʩʫʚʘʥʥʷ  ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʠʭ  ʫ  ʭʽʤʽʢʦ- 

ʪʦʢʩʠʢʦʣʦʛʽʯʥʦʤʫ ʘʥʘʣʽʟʽ ʤʝʪʦʜʽʚ ʽʟʦʣʶʚʘʥʥʷ ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ ʢʠ- 

ʩʣʦʪʥʦʛʦ ʪʘ ʦʩʥʦʚʥʦʛʦ ʭʘʨʘʢʪʝʨʫ ʜʦ ʢʣʦʧʽʜʦʛʨʝʣʶ ʪʘ ʡʦʛʦ ʥʝʘʢʪʠʚʥʦ-

ʛʦ ʤʝʪʘʙʦʣʽʪʫ;   

- ʨʦʟʨʦʙʠʪʠ  ʽʥʜʠʚʽʜʫʘʣʴʥʽ  ʤʝʪʦʜʠʢʠ  ʚʠʜʽʣʝʥʥʷ  ʢʣʦʧʽʜʦʛʨʝʣʶ ʪʘ ʢʣʦ-

ʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ  ʟ  ʙʽʦʣʦʛʽʯʥʠʭ ʪʢʘʥʠʥ ʪʘ ʨʽʜʠʥ ʦʨʛʘʥʽʟ-

ʤʫ (ʢʨʦʚʽ, ʩʝʯʽ). 

- ʟʘʧʨʦʧʦʥʫʚʘʪʠ ʫʤʦʚʠ ʦʯʠʱʝʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʶ ʪʘ ʡʦʛʦ ʤʘʨʢʝʨʫ ʚʽʜ 

ʩʧʽʚʝʢʩʪʨʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ ʫ ʚʠʪʷʛʘʭ ʽʟ ʙʽʦʣʦʛʽʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟʘ ʜʦ-

ʧʦʤʦʛʦʶ ʤʝʪʦʜʽʚ ʝʢʩʪʨʘʢʮʽʾ ʪʘ ʭʨʦʤʘʪʦʛʨʘʬʽʾ ʚ ʪʦʥʢʦʤʫ ʰʘʨʽ ʩʦʨʙʝʥ-

ʪʫ. 

- ʟʘʧʨʦʧʦʥʫʚʘʪʠ ʩʭʝʤʫ ʩʧʨʷʤʦʚʘʥʦʛʦ ʘʥʘʣʽʟʫ ʙʽʦʣʦʛʽʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʥʘ 

ʢʣʦʧʽʜʦʛʨʝʣʴ. 

ʆʙôʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ. ʍʽʤʽʢʦ-ʪʦʢʩʠʢʦʣʦʛʽʯʥʠʡ ʘʥʘʣʽʟ ʢʣʦʧʽʜʦʛʨʝʣʶ ʪʘ ʡʦ-

ʛʦ çʤʘʨʢʝʨʫè.  

ʇʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ. ʄʝʪʦʜʠʢʠ ʽʟʦʣʶʚʘʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʶ ʪʘ ʢʣʦʧʽʜʦʛ-

ʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ ʽʟ ʦʙôʻʢʪʽʚ ʙʽʦʣʦʛʽʯʥʦʛʦ  ʧʦʭʦʜʞʝʥʥʷ,  ʤʝʪʦʜʠʢʠ  ʾʭ  

ʚʠʷʚʣʝʥʥʷ  ʪʘ  ʢʽʣʴʢʽʩʥʦʛʦ  ʚʠʟʥʘʯʝʥʥʷ  ʫ ʤʦʜʝʣʴʥʠʭ ʨʦʟʯʠʥʘʭ ʪʘ ʚʠʪʷʛʘʭ ʽʟ 

ʙʽʦʣʦʛʽʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʤʝʪʦʜʠʢʠ ʦʯʠʩʪʢʠ ʦʪʨʠʤʘʥʠʭ  ʚʠʪʷʛʽʚ  ʽʟ  ʙʽʦʣʦʛʽʯʥʦ-

ʛʦ  ʤʘʪʝʨʽʘʣʫ,  ʩʭʝʤʘ  ʭʽʤʽʢʦ-ʪʦʢʩʠʢʦʣʦʛʽʯʥʦʛʦ ʘʥʘʣʽʟʫ ʙʽʦʣʦʛʽʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ 

ʥʘ ʢʣʦʧʽʜʦʛʨʝʣʴ ʪʘ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʫ ʢʠʩʣʦʪʫ.   

ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ. ɼʣʷ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʢʣʦʧʽʜʦʛʨʝʣʶ ʪʘ ʢʣʦʧʽʜʦʛʨʝʣʴ 

ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ ʫ ʨʦʟʯʠʥʘʭ ʪʘ ʚʠʪʷʛʘʭ ʽʟ ʙʽʦʣʦʛʽʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʚʠʢʦʨʠʩ-

ʪʦʚʫʚʘʣʠ ʤʝʪʦʜʠ ʊʐʍ, ʨʝʘʢʮʽʡʥʦʾ ʊʐʍ, ɺɽʈʍ, ʢʦʣʴʦʨʦʚʽ ʨʝʘʢʮʽʾ; ʜʣʷ ʢʽʣʴ-

ʢʽʩʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʶ ʪʘ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ ï ʋʌ-

ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʥʠʡ, ʝʢʩʪʨʘʢʮʽʡʥʦ-ʬʦʪʦʤʝʪʨʠʯʥʠʡ ʪʘ ɺɽʈʍ-ʤʝʪʦʜʠ. ɼʣʷ 

ʽʟʦʣʶʚʘʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʶ ʪʘ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ ʽʟ ʙʽʦʣʦʛʽʯʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʽ ʤʝʪʦʜʠ ʆ. ʆ. ɺʘʩʠʣʴʻʚʦʾ, ɺ. ʇ. 

ʂʨʘʤʘʨʝʥʢʘ, ʇ. ɺʘʣʦʚʘ, ʉʪʘʩʘ ï ʆʪʪʦ, ʘ ʪʘʢʦʞ ʦʢʨʝʤʫ ʤʝʪʦʜʠʢʫ ʽʟʦʣʶʚʘʥʥʷ 

ʭʣʦʨʦʬʦʨʤʦʤ ʽʟ ʣʽʦʬʽʣʽʟʦʚʘʥʦʛʦ ʙʽʦʣʦʛʽʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. 
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ʅʘʫʢʦʚʘ ʥʦʚʠʟʥʘ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ 

 ɺʧʝʨʰʝ ʚʠʢʦʥʘʥʦ ʢʦʤʧʣʝʢʩ ʩʠʩʪʝʤʥʠʭ ʜʦʩʣʽʜʞʝʥ ɹ ʢʣʧʽʜʦʛʨʝʣʶ ʷʢ 

ʦʙ`ʻʢʪʘ ʭʽʤʽʢʦ-ʪʦʢʩʠʢʦʣʦʛʽʯʥʦʛʦ ʘʥʘʣʽʟʫ. 

ɿ ʧʨʦʜʫʢʪʽʚ ʤʝʪʘʙʦʣʽʟʤʫ ʢʣʦʧʽʜʦʛʨʝʣʶ ʦʙʨʘʥʦ ʤʘʨʢʝʨ ï ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘ-

ʨʙʦʥʦʚʫ ʢʠʩʣʦʪʫ ï ʪʘ ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʧʨʦʚʦʜʠʪʠ ʭʽʤʽʢʦ-ʪʦʢʩʠʢʦʣʦʛʽʯʥʝ ʜʦʩʣʽ-

ʜʞʝʥʥʷ ʥʘ ʢʣʦʧʽʜʦʛʨʝʣʴ ʧʘʨʘʣʝʣʴʥʦ ʟʘ ʤʘʨʢʝʨʦʤ ʪʘ ʥʘʪʠʚʥʦʶ ʨʝʯʦʚʠʥʦʶ. ʈʦ-

ʟʨʦʙʣʝʥʦ ʧʽʜʪʚʝʨʜʞʫʶʯʫ ʤʝʪʦʜʠʢʫ ʚʠʷʚʣʝʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʶ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʧʽʜʭʦʜʽʚ ʨʝʘʢʮʽʡʥʦʾ ʪʘ ʜʚʦʤʽʨʥʦʾ ʊʐʍ, ʱʦ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʩʧʝʮʠʬʽʯʥʦ ʚʠ-

ʟʥʘʯʘʪʠ ʢʣʦʧʽʜʦʛʨʝʣʴ ʚ ʫʤʦʚʘʭ ʭʽʤʽʢʦ-ʪʦʢʩʠʢʦʣʦʛʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ.  

ɺʧʝʨʰʝ ʚʩʪʘʥʦʚʣʝʥʦ ʭʨʦʤʘʪʦʛʨʘʬʽʯʥʫ ʧʦʚʝʜʽʥʢʫ ʢʣʦʧʽʜʦʛʨʝʣʶ ʪʘ ʡʦʛʦ 

ʤʘʨʢʝʨʫ ʚ ʫʤʦʚʘʭ ʟʘʛʘʣʴʥʦʾ ʩʭʝʤʠ ʊʐʍ-ʩʢʨʠʥʽʥʛʫ ʦʨʛʘʥʽʯʥʠʭ ʦʪʨʫʪ ʪʘ ʟʘ-

ʧʨʦʧʦʥʦʚʘʥʦ ʜʦʧʦʚʥʝʥʥʷ ʜʦ ʮʽʻʾ ʩʭʝʤʠ ʟ ʤʝʪʦʶ ʚʠʷʚʣʝʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʶ. 

ɺʩʪʘʥʦʚʣʝʥʦ ʦʩʥʦʚʥʽ ʭʨʦʤʘʪʦʛʨʘʬʽʯʥʽ ʧʘʨʘʤʝʪʨʠ ʢʣʦʧʽʜʦʛʨʝʣʶ ʪʘ ʢʣʦʧʽʜʦʛ-

ʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ ʧʨʠ ʜʦʩʣʽʜʞʝʥʥʽ ʤʝʪʦʜʦʤ ɺɽʈʍ ʚ ʩʠʩʪʝʤʽ çɺɽʈʍ-

ʘʥʘʣʽʟʘʪʦʨʘè, ʱʦ ʟʘʩʪʦʩʦʚʫʶʪʴ ʚ ʭʽʤʽʢʦ-ʪʦʢʩʠʢʦʣʦʛʽʯʥʦʤʫ ʪʘ ʢʨʠʤʽʥʘʣʽʩʪʠʯ-

ʥʦʤʫ ʘʥʘʣʽʟʽ ʚ ʢʨʘʾʥʘʭ ʉʅɼ.  

ʈʦʟʨʦʙʣʝʥʦ ʥʦʚʽ ʋʌ-ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʥʘ, ʝʢʩʪʨʘʢʮʽʡʥʦ-ʬʦʪʦʤʝʪʨʠʯʥʘ 

ʪʘ ɺɽʈʍ-ʤʝʪʦʜʠʢʠ ʢʽʣʴʢʽʩʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʶ ʪʘ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘ-

ʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ, ʧʨʠʜʘʪʥʽ ʜʣʷ ʮʽʣʝʡ ʭʽʤʽʢʦ-ʪʦʢʩʠʢʦʣʦʛʽʯʥʦʛʦ ʪʘ ʢʨʠʤʽʥʘʣʽʩ-

ʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ. 

ɺʩʪʘʥʦʚʣʝʥʦ ʦʧʪʠʤʘʣʴʥʽ ʫʤʦʚʠ ʝʢʩʪʨʘʢʮʽʾ ʢʣʦʧʽʜʦʛʨʝʣʶ ʪʘ ʢʣʦʧʽʜʦʛʨʝʣʴ 

ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ ʟ ʚʦʜʥʠʭ ʨʦʟʯʠʥʽʚ ʭʣʦʨʦʬʦʨʤʦʤ, ʜʽʝʪʠʣʦʚʠʤ ʝʪʝʨʦʤ ʪʘ 

ʛʝʢʩʘʥʦʤ. ɺʧʝʨʰʝ ʧʦʨʽʚʥʷʥʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʠʭ ʫ ʭʽʤʽʢʦ-

ʪʦʢʩʠʢʦʣʦʛʽʯʥʦʤʫ ʘʥʘʣʽʟʽ ʤʝʪʦʜʽʚ ʽʟʦʣʶʚʘʥʥʷ ʦʨʛʘʥʽʯʥʠʭ ʦʪʨʫʪ ʱʦʜʦ ʢʣʦʧʽ-

ʜʦʛʨʝʣʶ ʪʘ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ. ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʤʝʪʦʜʠʢʠ ʚʠʜʽ-

ʣʝʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʶ ʪʘ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ ʟ ʙʽʦʣʦʛʽʯʥʠʭ ʨʽʜʠʥ 

ʦʨʛʘʥʽʟʤʫ (ʢʨʦʚʽ, ʩʝʯʽ). 

ʅʘ ʧʽʜʩʪʘʚʽ ʚʠʢʦʥʘʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʧʝʨʰʝ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʩʭʝʤʫ ʭʽʤʽʢʦ-

ʪʦʢʩʠʢʦʣʦʛʽʯʥʦʛʦ ʘʥʘʣʽʟʫ ʙʽʦʣʦʛʽʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʥʘ ʢʣʦʧʽʜʦʛʨʝʣʴ. 
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ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ 

ʅʘ ʧʽʜʩʪʘʚʽ ʢʦʤʧʣʝʢʩʫ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʨʦʟʨʦʙʣʝʥʦ ʩʭʝʤʫ ʭʽʤʽʢʦ-

ʪʦʢʩʠʢʦʣʦʛʽʯʥʦʛʦ ʘʥʘʣʽʟʫ ʙʽʦʣʦʛʽʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʥʘ ʢʣʦʧʽʜʦʛʨʝʣʴ, ʱʦ ʟʥʘʡʰ-

ʣʘ ʩʚʦʻ ʚʽʜʦʙʨʘʞʝʥʥʷ ʚ ʧʜ̔ʛʦʪʦʚʣʝʥʠʭ ʤʝʪʦʜʠʯʥʠʭ ʨʝʢʦʤʝʥʜʘʮʽʷʭ çʍʽʤʽʢʦ-

ʪʦʢʩʠʢʦʣʦʛʽʯʥʠʡ ʘʥʘʣʽʟ ʙʽʦʣʦʛʽʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʥʘ ʢʣʦʧʽʜʦʛʨʝʣʴè, ʷʢʽ ʨʝʢʦʤʝ-

ʥʜʦʚʘʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʚ ʧʨʘʢʪʠʯʥʽʡ ʨʦʙʦʪʽ ʚʽʜʜʽʣʝʥʴ ʩʫʜʦʚʦ-ʤʝʜʠʯʥʦʾ ʪʦʢʩʠ-

ʢʦʣʦʛʽʾ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʧʠʪʘʥʴ ʱʦʜʦ ʦʪʨʫʻʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʝʤ, ʚ ʢʣʽʥʽʯʥʠʭ ʣʘ-

ʙʦʨʘʪʦʨʽʷʭ ʟ ʤʝʪʦʶ ʚʠʟʥʘʯʝʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʶ ʚ ʙʽʦʣʦʛʽʯʥʠʭ ʨʽʜʠʥʘʭ, ʘ ʪʘʢʦʞ 

ʫ ʢʨʠʤʽʥʘʣʽʩʪʠʯʥʦʤʫ ʘʥʘʣʽʟʽ. 

ʈʦʟʨʦʙʣʝʥʽ ʤʝʪʦʜʠʢʠ ʭʽʤʽʢʦ-ʪʦʢʩʠʢʦʣʦʛʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʶ 

ʚʧʨʦʚʘʜʞʝʥʦ ʚ ʧʨʘʢʪʠʯʥʫ ʨʦʙʦʪʫ ʚʽʜʜʽʣʝʥʴ ʩʫʜʦʚʦ-ʤʝʜʠʯʥʦʾ ʪʦʢʩʠʢʦʣʦʛʽʾ 

ʍʝʨʩʦʥʩʴʢʦʾ (ʘʢʪ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚʽʜ 18.12.2014ʨ), ɾʠʪʦʤʠʨʩʴʢʦʛʦ (ʘʢʪ ʚʧʨʦʚʘ-

ʜʞʝʥʥʷ ʚʽʜ 03.11.2013ʨ), ʏʝʨʢʘʩʴʢʦʾ  (ʘʢʪ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚʽʜ 18.11.2013ʨ) ʪʘ 

ʍʘʨʢʽʚʩʴʢʦʛʦ ʦʙʣʘʩʥʦʛʦ ʙʶʨʦ ʩʫʜʦʚʦ-ʤʝʜʠʯʥʦʾ ʝʢʩʧʝʨʪʠʟʠ (ʘʢʪ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʚʽʜ 28.10.2013), ʚ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ ʢʘʬʝʜʨʠ ʢʣʽʥʽʯʥʦʾ ʙʽʦʭʽʤʽʾ ʡ ʩʫʜʦʚʦ-

ʤʝʜʠʯʥʦʾ ʪʦʢʩʠʢʦʣʦʛʽʾ ʍʘʨʢʽʚʩʴʢʦʾ ʤʝʜʠʯʥʦʾ ʘʢʘʜʝʤʽʾ ʧʽʩʣʷʜʠʧʣʦʤʥʦʾ ʦʩʚʽʪʠ 

(ʘʢʪ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚʽʜ 05.11.2013ʨ), ʢʘʬʝʜʨʠ ʘʥʘʣʽʪʠʯʥʦʾ ʭʽʤʽʾ ʪʘ ʘʥʘʣʽʪʠʯʥʦʾ 

ʪʦʢʩʠʢʦʣʦʛʽʾ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʬʘʨʤʘʮʝʚʪʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ (ʘʢʪ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʚʽʜ 18.11.2013ʨ), ʢʘʬʝʜʨʠ ʥʝʦʨʛʘʥʽʯʥʦʾ ʪʘ ʪʦʢʩʠʢʦʣʦʛʽʯʥʦʾ ʭʽʤʽʾ ɿʘʧʦʨʽʟʴʢʦʛʦ 

ʜʝʨʞʘʚʥʦʛʦ ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ (ʘʢʪ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚʽʜ 21.11.2013ʨ), ʢʘ-

ʬʝʜʨʠ ʬʘʨʤʘʮʽʾ ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ (ʘʢʪ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʚʽʜ 29.10.2013ʨ), ʢʘʬʝʜʨʠ ʬʘʨʤʘʮʝʚʪʠʯʥʦʾ ʭʽʤʽʾ ʪʘ ʬʘʨʤʘʢʦʛʥʦ-

ʟʽʾ ʃʫʛʘʥʩʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ (ʘʢʪ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚʽʜ 

18.11.2013ʨ), ʢʘʬʝʜʨʠ ʭʽʤʽʾ ɼʦʥʝʮʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ 

(ʘʢʪ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚʽʜ 03.11.2013 ʨ), ʢʘʬʝʜʨʠ ʪʦʢʩʠʢʦʣʦʛʽʯʥʦʾ ʪʘ ʘʥʘʣʽʪʠʯʥʦʾ 

ʭʽʤʽʾ ʃʴʚʽʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤ. ɼʘʥʠʣʘ ɻʘʣʠʮʴʢʦ-

ʛʦ (ʘʢʪ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚʽʜ 21.11.2013 ʨ), ʢʘʬʝʜʨʠ ʬʘʨʤʘʮʝʚʪʠʯʥʦʾ ʭʽʤʽʾ 

ʊʝʨʥʦʧʽʣʴʩʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ɯ.ʗ. ɻʦʨʙʘʯʝʚʩʴ-

ʢʦʛʦ (ʘʢʪ ʚʧʨʦʚʘʜʞʝʥʥʷ 20.12.2020 ʨ). 
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ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ 

 ʈʘʟʦʤ ʟ ʥʘʫʢʦʚʠʤ ʢʝʨʽʚʥʠʢʦʤ ʚʠʟʥʘʯʝʥʦ ʤʝʪʫ ʪʘ ʟʘʜʘʯʽ ʜʦʩʣʽʜʞʝʥʴ, 

ʨʦʟʨʦʙʣʝʥʦ ʤʝʪʦʜʠʯʥʽ ʧʽʜʭʦʜʠ, ʟʛʽʜʥʦ ʟ ʷʢʠʤʠ ʧʽʜʽʙʨʘʥʦ ʤʝʪʦʜʠ ʚʠʢʦʥʘʥʥʷ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʜʠʩʝʨʪʘʮʽʾ. ʆʩʦʙʠʩʪʦ ʧʨʦʚʝʜʝʥʦ ʧʘʪʝʥʪʥʦ-

ʽʥʬʦʨʤʘʮʽʡʥʠʡ ʧʦʰʫʢ, ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʩʪʘʪʠʩʪʠʯʥʫ ʦʙʨʦʙʢʫ, 

ʘʥʘʣʽʟ ʪʘ ʩʠʩʪʝʤʘʪʠʟʘʮʽʶ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ, ʩʬʦʨʤʫʣʴʦʚʘʥʦ ʚʠʩʥʦʚʢʠ 

ʨʦʙʦʪʠ.  

ʉʧʽʚʘʚʪʦʨʘʤʠ ʥʘʫʢʦʚʠʭ ʧʨʘʮʴ ʻ ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʪʘ ʥʘʫʢʦʚʮʽ, ʩʧʽʣʴʥʦ 

ʟ ʷʢʠʤʠ ʧʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ. ʇʝʨʩʦʥʘʣʴʥʠʡ ʚʥʝʩʦʢ ʫ ʚʩʽʭ ʦʧʫʙʣʽʢʦʚʘʥʠʭ ʟʽ 

ʩʧʽʚʘʚʪʦʨʘʤʠ (ɺ. ʉ. ɹʦʥʜʘʨ, ɿ. ɺ. ʐʦʚʢʦʚʘ) ʧʨʘʮʷʭ ʚʢʘʟʫʻʪʴʩʷ ʟʘ ʪʝʢʩʪʦʤ 

ʜʠʩʝʨʪʘʮʽʾ, ʘ ʪʘʢʦʞ ʚ ʘʚʪʦʨʝʬʝʨʘʪʽ ʫ ʩʧʠʩʢʫ ʬʘʭʦʚʠʭ ʧʫʙʣʽʢʘʮʽʡ. 

ʋ ʥʘʫʢʦʚʠʭ ʧʨʘʮʷʭ, ʦʧʫʙʣʽʢʦʚʘʥʠʭ ʫ ʩʧʽʚʘʚʪʦʨʩʪʚʽ, ʜʠʩʝʨʪʘʥʪʫ ʥʘʣʝʞʠʪʴ 

ʬʘʢʪʠʯʥʠʡ ʤʘʪʝʨʽʘʣ ʽ ʦʩʥʦʚʥʠʡ ʪʚʦʨʯʠʡ ʜʦʨʦʙʦʢ. 

ɸʧʨʦʙʘʮʽʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʠʩʝʨʪʘʮʽʾ 

ʆʩʥʦʚʥʽ ʨʝʟʫʣʴʪʘʪʠ ʪʘ ʧʦʣʦʞʝʥʥʷ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʚʠʢʣʘʜʝʥʦ ʽ ʦʙ-

ʛʦʚʦʨʝʥʦ ʥʘ ɺʩʝʫʢʨʘʾʥʩʴʢʽʡ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ: çɺʧʨʦʚʘʜʞʝʥʥʷ 

ʩʫʯʘʩʥʠʭ ʥʘʫʢʦʚʠʭ ʜʦʩʷʛʥʝʥʴ ʚ ʩʫʜʦʚʫ ʝʢʩʧʝʨʪʠʟʫ (ʍʘʨʢʽʚ, 2009), VII ʅʘʮʽʦ-

ʥʘʣʴʥʠʡ ʟ`ʾʟʜ ʬʘʨʤʘʮʝʚʪʽʚ. çʌʘʨʤʘʮʽʷ ʋʢʨʘʾʥʠ.ʇʦʛʣʷʜ ʫ ʤʘʡʙʫʪʥʻè (ʍʘʨʢ̔ʚ, 

2010), ɺʩʝʫʢʨʘʾʥʩʴʢʦʾ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ, ʧʨʠʩʚʷʯʝʥʦʾ 80-ʨʽʯʯʶ 

ʟ ʜʥʷ ʥʘʨʦʜʞʝʥʥʷ ʧʨʦʬʝʩʦʨʘ ʆ. ʄ. ɻʘʡʜʫʢʝʚʠʯʘ çʉʠʥʪʝʟ ʪʘ ʘʥʘʣʽʟ ʙʽʦʣʦʛʽʯʥʦ 

ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ ʽ ʣʽʢʘʨʩʴʢʠʭ ʩʫʙʩʪʘʥʮʽʡè (ʍʘʨʢʽʚ, 2013), XX International 

Scientific and Practical Conference of Young Scientists and Students Devoted to 

the 90th Anniversary of Doctor of Science in Pharmacy, Professor Dmitri Pav-

lovych Salo çDevelopment of the isolation procedure for clopidogrel using oxalic 

acid. Actual Questions of Development of New Drugsè (Kharkiv, 2013), ɺʩʝʫʢʨʘ-

ʾʥʩʴʢʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ ʟ ʤʽʞʥʘʨʦʜʥʦʶ ʫʯʘʩʪʶ, ʧʨʠʩʚʷʯʝʥʘ 

140-ʨʽʯʯʶ ʟ ʜʥʷ ʥʘʨʦʜʞʝʥʥʷ ʟʘʩʣʫʞʝʥʦʛʦ ʧʨʦʬ. ʄ. ʉ. ɹʦʢʘʨʽʫʩʘ ʪʘ 110-ʨʽʯʯʶ 

ʟ ʜʥʷ ʥʘʨʦʜʞʝʥʥʷ ʧʨʦʬ. ʄ. ʄ. ɹʦʢʘʨʽʫʩʘ (ʍʘʨʢʽʚ, 2018). 

ʉʪʨʫʢʪʫʨʘ ʪʘ ʦʙʩʷʛ ʜʠʩʝʨʪʘʮʽʾ 

ɼʠʩʝʨʪʘʮʽʡʥʘ ʨʦʙʦʪʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟʽ ʚʩʪʫʧʫ, ʦʛʣʷʜʫ ʣʽʪʝʨʘʪʫʨʠ, ʧôʷʪʠ ʨʦʟ-
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ʜʽʣʽʚ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʚʠʩʥʦʚʢʽʚ, 3 ʜʦʜʘʪʢʠ (18 ʩʪʦʨ.) ʪʘ ʩʧʠʩ-

ʢʫ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ. ɼʠʩʝʨʪʘʮʽʶ ʚʠʢʣʘʜʝʥʦ ʥʘ 220 ʩʪʦʨʽʥʢʘʭ ʜʨʫʢʦʚʘʥʦ-

ʛʦ ʪʝʢʩʪʫ (ʦʙʩʷʛ ʦʩʥʦʚʥʦʛʦ ʪʝʢʩʪʫ 168 ʩʪʦʨʽʥʦʢ), ʽʣʶʩʪʨʦʚʘʥʦ 47 ʪʘʙʣʠʮʷʤʠ, 

14 ʨʠʩʫʥʢʘʤʠ, 1 ʩʭʝʤʦ .ʁ ʇʝʨʝʣʽʢ ʚʠʢʦʨʠʩʪʘʥʦʾ ʣʽʪʝʨʘʪʫʨʠ ʤʽʩʪʠʪʴ 149 ʜʞʝ-

ʨʝʣ, ʩʝʨʝʜ ʷʢʠʭ 89 ï ʽʥʦʟʝʤʥʽ. 
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ʈʆɿɼɯʃ 1 

ʂʃʆʇɯɼʆɻʈɽʃʔ:  

ʌɸʈʄɸʂʆʃʆɻɯʏʅɯ ʊɸ ʊʆʂʉʀʂʆʃʆɻɯʏʅɯ ɺʃɸʉʊʀɺʆʉʊɯ;  

ʄɽʊʆɼʀ ɸʅɸʃɯɿʋ (ʆɻʃʗɼ ʃɯʊɽʈɸʊʋʈʀ) 

 

ʉʝʨʮʝʚʦ-ʩʫʜʠʥʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ ʟʘʡʤʘʶʪʴ ʧʝʨʰʝ ʤʽʩʮʝ ʚ ʙʣ̔ʴʰʦʩʪʽ ʢʨʘʾʥ 

ʩʚʽʪʫ ʩʝʨʝʜ ʫʩʽʭ ʧʨʠʯʠʥ ʩʤʝʨʪʽ. ʅʡʯʘʩʪʽʰʝ ʚ ʦʩʥʦʚʽ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʠʭ ʫʩʢʣʘ-

ʜʥʝʥʴ ʣʝʞʠʪʴ ʘʪʝʨʦʪʨʦʤʙʦʟ [1, 2]. ɸʪʝʨʦʪʨʦʤʙʦʟ - ʟʙʽʨʥʘ ʥʘʟʚʘ ʜʣʷ ʧʘʪʦʣʦʛʽ-

ʯʥʠʭ ʧʨʦʮʝʩʽʚ, ʱʦ ʚʽʜʙʫʚʘʶʪʴʩʷ ʚ ʩʫʜʠʥʘʭ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ, ʩʝʨʮʷ ʪʘ ʽʥʰʠʭ 

ʚʥʫʪʨʽʰʥʽʭ ʦʨʛʘʥʽʚ, ʢʽʥʮʽʚʦʢ. ɸʪʝʨʦʪʨʦʤʙʦʟ, ʟʛʽʜʥʦ ʢʣʽʥʽʯʥʦ ʾʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, 

- ʧʨʦʮʝʩ ʪʨʦʤʙʦʫʪʚʦʨʝʥʥʷ ʥʘ ʘʪʝʨʦʩʢʣʝʨʦʪʠʯʥʦ ʟʤʽʥʝʥʠʭ ʩʫʜʠʥʘʭ, ʷʢʠʡ ʚʝʜʝ 

ʜʦ ʪʘʢʠʭ ʫʩʢʣʘʜʥʝʥʴ, ʷʢ ʽʥʬʘʨʢʪ ʤʽʦʢʘʨʜʘ ʪʘ ʽʥʩʫʣʴʪ [2, 3 ,4]. ʂʣʽʥʽʯʥʠʤ ʧʨʦ-

ʷʚʦʤ ʘʪʝʨʦʩʢʣʝʨʦʟʫ ʻ ʘʪʝʨʦʪʨʦʤʙʦʟ, ʱʦ ʣʝʞʠʪʴ ʚ ʦʩʥʦʚʽ ʧʝʨʝʚʘʞʥʦʾ ʙʽʣʴʰʦʩ-

ʪʽ ʛʦʩʪʨʠʭ ʫʨʘʞʝʥʴ ʢʦʨʦʥʘʨʥʠʭ (ʥʝʩʪʘʙʽʣʴʥʘ ʩʪʝʥʦʢʘʨʜʽʷ, ʛʦʩʪʨʠʡ ʽʥʬʘʨʢʪ ʤʽ-

ʦʢʘʨʜʘ), ʤʦʟʢʦʚʠʭ (ʪʨʘʥʟʠʪʦʨʥʽ ʽʰʝʤʽʯʥʽ ʘʪʘʢʠ, ʛʦʩʪʨʠʡ ʽʰʝʤʽʯʥʠʡ ʽʥʩʫʣʴʪ) ʽ 

ʧʝʨʠʬʝʨʠʯʥʠʭ ʘʨʪʝʨʽʡ (ʛʦʩʪʨʘ ʽʰʝʤʽʷ ʢʽʥʮʽʚʦʢ). ɺʩʽ ʚʠʜʠ ʘʪʝʨʦʪʨʦʤʙʦʟʘ ʰʠ-

ʨʦʢʦ ʧʦʰʠʨʝʥʽ ʽ ʚ ʜʘʥʠʡ ʯʘʩ ʟʘʡʤʘʶʪʴ ʧʨʦʚʽʜʥʝ ʤʽʩʮʝ ʚ ʩʪʨʫʢʪʫʨʽ ʟʘʛʘʣʴʥʦʾ 

ʩʤʝʨʪʥʦʩʪʽ ʚ ʙʽʣʴʰʦʩʪʽ ʨʦʟʚʠʥʝʥʠʭ ʢʨʘʾʥ [5, 6]. ʋ ʩʪʨʫʢʪʫʨʽ ʟʘʛʘʣʴʥʦʾ ʩʤʝʨʪ-

ʥʦʩʪʽ ʨʽʟʥʽ ʧʨʦʷʚʠ ʽ ʫʩʢʣʘʜʥʝʥʥʷ ʘʪʝʨʦʪʨʦʤʙʦʟʘ ʟʘʡʤʘʶʪʴ ʙʣʠʟʴʢʦ 28 %. ʁʦʛʦ 

ʥʘʷʚʥʽʩʪʴ ʩʢʦʨʦʯʫʻ ʩʝʨʝʜʥʶ ʦʯʽʢʫʚʘʥʫ ʪʨʠʚʘʣʽʩʪʴ ʞʠʪʪʷ ʥʘ 5-7 ʨʦʢʽʚ. ɿʘʟʚʠ-

ʯʘʡ ʘʪʝʨʦʪʨʦʤʙʦʟ ʨʦʟʚʠʚʘʻʪʴʩʷ ʫ ʚʽʮʽ ʧʽʩʣʷ 50-55 ʨʦʢʽʚ, ʯʘʩʪʽʰʝ ʭʚʦʨʽʶʪʴ ʯʦ-

ʣʦʚʽʢʠ [4, 7]. 

ɺ ʋʢʨʘʾʥʽ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ (ʉʉɿ) ʻ ʦʩʥʦʚʥʦʶ ʧʨʠʯʠʥʦʶ 

ʩʤʝʨʪʥʦʩʪʽ, ʩʘʤʝ ʚʦʥʠ ʚʠʢʣʠʢʘʣʠ 67 % ʩʤʝʨʪʝʡ [8, 9]. ʂʨʽʤ ʪʦʛʦ, ʚ ʋʢʨʘʾʥʽ ʙʽ-

ʣʴʰʝ 50 % ʚʩʽʭ ʟʘʭʚʦʨʶʚʘʥʴ ʽ ʧ'ʷʪʘ ʯʘʩʪʠʥʘ ʚʩʽʭ ʚʠʧʘʜʢʽʚ ʽʥʚʘʣʽʜʥʦʩʪʽ ʧʨʠʧʘ-

ʜʘʻ ʥʘ ʯʘʩʪʢʫ ʽʰʝʤʽʯʥʦʾ ʭʚʦʨʦʙʠ ʩʝʨʮʷ ʪʘ ʽʥʩʫʣʪɹʫ [10, 11]. 

ɺʩʪʘʥʦʚʣʝʥʥʷ ʧʨʦʚʽʜʥʦ ʾʨʦʣ̔ ʪʨʦʤʙʦʮʠʪʘʨʥʦ ʾʣʘʥʢʠ ʛʦʤʝʩʪʘʟʘ ʚ ʧʘʪʦʛʝ-

ʥʝʟʽ ʘʪʝʨʦʪʨʦʤʙʦʟʫ ʩʧʨʠʷʣʦ ʨʦʟʨʦʙʮʽ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʣʽʢʘʨʩʴʢʠʭ ʧʨʝʧʘʨʘ-

ʪʽʚ, ʷʢʽ ʧʦʢʘʟʘʣʠ ʩʚʦʶ ʝʬʝʢʪʠʚʥʽʩʪʴ ʫ ʚʝʣʠʢʠʭ ʙʘʛʘʪʦʮʝʥʪʨʦʚʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ 

ʫ ʭʚʦʨʠʭ ʟ ʛʦʩʪʨʠʤ ʢʦʨʦʥʘʨʥʠʤ ʩʠʥʜʨʦʤʦʤ, ʭʨʦʥʽʯʥʦʶ ʬʦʨʤʦʶ ʽʰʝʤʽʯʥʦʾ 
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ʭʚʦʨʦʙʠ ʩʝʨʮʷ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʧʨʠ ʯʝʨʝʟʰʢʽʨʥʠʭ ʨʝʚʘʩʢʫʣʷʨʠʟʘʮʽʡʥʠʭ ʧʨʦʮʝ-

ʜʫʨʘʭ [12,13].  

ʊʨʠʚʘʣʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʘʥʪʠʘʛʨʝʛʘʥʪʽʚ - ʦʜʠʥ ʟ ʜʽʻʚʠʭ ʩʧʦʩʦʙʽʚ ʧʦʧʝʨʝ-

ʜʞʝʥʥʷ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʥʘʩʣʽʜʢʽʚ ʧʨʠ ʧʘʪʦʣʦʛʽʽ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʾ ʩʠʩʪʝʤʠ [9, 

14].  

ɼʣʷ ʧʨʦʬʽʣʘʢʪʠʢʠ ʽ ʣʽʢʫʚʘʥʥʷ ʫʩʢʣʘʜʥʝʥʴ ʘʪʝʨʦʪʨʦʤʙʦʟʫ ʚʠʢʦʨʠʩʪʦʚʫ-

ʶʪʴ ʪʘʢʽ ʛʨʫʧʠ ʧʨʝʧʘʨʘʪʽʚ: ʪʨʦʤʙʦʣʽʪʠʯʥʽ ʟʘʩʦʙʠ, ʘʥʪʠʪʨʦʤʙʽʥʦʚ ̔ʧʨʝʧʘʨʘʪʠ 

(ʛʝʧʘʨʠʥʠ ʽ ʘʥʪʘʛʦʥʽʩʪʠ ʍʘ ʬʘʢʪʦʨʘ), ʘ ʪʘʢʦʞ ʘʥʪʠʪʨʦʤʙʦʮʠʪʘʨʥ ̔ʧʨʝʧʘʨʘʪʠ. 

ɿ ʫʨʘʭʫʚʘʥʥʷʤ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʟʛʦʨʪʘʥʥʷ ʢʨʦʚʽ ʘʥʪʠʘʛʨʝʛʘʥʪʠ 

ʧʨʝʧʘʨʘʪʠ ʟʘ ʤʝʭʘʥʽʟʤʦʤ ʜʽʾ ʧʦʜʽʣʷʁ ʪʴ ʥʘ ʛʨʫʧʠ [13,14]: 

1. ʊʽ, ʷʢʽ ʧʦʨʫʰʫʶʪʴ ʤʝʪʘʙʦʣʽʟʤ ʘʨʘʭʽʜʦʥʦʚʦʾ ʢʠʩʣʦʪʠ, ʥʝʦʙʦʨʦʪʥʦ ʙʣʦ-

ʢʫʶʪʴ ʎʆɻ-1ʪʨʦʤʙʦʮʠʪʽʚ: ʘʮʝʪʠʣʩʘʣʽʮʠʣʦʚʘ ʢʠʩʣʦʪʘ (ɸʩʧʽʨʠʥ, ɸʩʧʝ-

ʢʘʨʜ, ɸʩʧʽʨʠʥ ʂʘʨʜʽʦ, ɸʮʝʢʘʨʜʽʥ, ʇʦʣʦʢʘʨʜ, ʊʝʨʘʧʽʥ, ɽʢʦʨʠʥ ʽ ʽʥ.) ʪʘ-

ʢʦʤʧʣʝʢʩʥʽ ʧʨʝʧʘʨʘʪʠ, ʷʢʽ ʾʾ ʤʽʩʪʷʪʴ (ʟ ʛʽʜʨʦʢʩʠʜʦʤ ʤʘʛʥʽʶ - ʂʘʨʜʽʦʤʘ-

ʛʥʽʣ, ʂʘʨʜʽʦ-ʄʘʛʥʽʪ ʬʦʨʪʝ; ʟ ʜʠʧʽʨʠʜʘʤʦʣʦʤ - ɸʛʨʝʥʦʢʩ). 

2. ɯʥʛʽʙʽʪʦʨʠ ʬʦʩʬʦʜʽʝʩʪʝʨʘʟʠ ʪʨʦʤʙʦʮʠʪʽʚ, ʱʦ ʜʽʶʪʴ ʥʘ ʨʽʚʝʥʴ ʮɸʄʌ ʚ 

ʪʨʦʤʙʦʮʠʪʘʭ: ʜʠʧʨ̔ʠʜʘʤʦʣ (ʂʫʨʘʥʪʠʣ). 

3. ɹʣʦʢʘʪʦʨʠ ʘʜʝʥʦʟʠʥʜʠʬʦʩʬʘʪ (ɸɼʌ) ʨʝʮʝʧʪʦʨʽʚ: ʪʽʻʥʦʧʽʨʠʜʠʥʠ ï ʪʠ 

ʣʦʧʽʜʠʥ (ʊʠʢʣʠʜ, ɺʘʟʦʪʽʢ, ɯʧʘʪʦʥ, ʊʠʢʣʦʧʠʜʠʥ-ʈʘʪʽʦʬʘʨʤ), ʢʣʦʧʽʜʦʛ-

ʨʝʣʴ (ʇʣʘʪʦʛʨʝʣʴ, ʇʣʘʚʠʢʩ, ɸʨʝʧʣʝʢʩ, ɸʪʝʨʦʢʘʨʜ, ɼʝʧʣʘʪʪ, ɿʽʣʪ, ʂʣʦʧʽ- 

ʛʨʽʚ, ʂʣʦʧʽʣʝʪ, ʇʣʘʛʨʠʣ, ʅʦʢʣʦʪ, ʊʨʦʤʙʦʥʝʪ). 

4. ɹʣʦʢʘʪʦʨʠ IIb / IIIa ʨʝʮʝʧʪʦʨʽʚ ʪʨʦʤʙʦʮʠʪ̔ʚ - ʝʧʪʠʬʽʙʘʪʠʜ (ɯʥʪʝʛʨʠʣʽʥ), 

ʪʠʨʦʬʠʙʘʥ (ɺ ʋʢʨʘʾʥʽ ʥʝ ʟʘʨʝʻʩʪʨʦʚʘʥʠʡ). 

ʋ ʢʦʤʧʣʝʢʩʥʦʤʫ ʣʽʢʫʚʘʥʥʽ ʘʪʝʨʦʩʢʣʝʨʦʟʫ ʘʢʪʠʚʥʦ ʟʘʩʪʦʩʦʚʫʶʪʴ ʪʽʣʴʢʠ 

ʘʥʪʠʪʨʦʤʙʦʮʠʪʘʨʥ̔  ʟʘʩʦʙʠ, ʝʬʝʢʪʠʚʥʽʩʪʴ ʷʢʠʭ ʧʝʨʝʚʽʨʝʥʘ ʟ ʧʦʟʠʮʽʡ ʜʦʢʘʟʦʚʦʾ 

ʤʝʜʠʮʠʥʠ: ʩʝʨʝʜ ʦʩʥʦʚʥʠʭ ʛʨʫʧ ʣʽʢʘʨʩʴʢʠʭ ʧʨʝʧʘʨʘʪʽʚ ʜʣʷ ʣʽʢʫʚʘʥʥʷ ʧʘʪʦʣʦ-

ʛʽʾ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʾ ʩʠʩʪʝʤʠ ʦʩʦʙʣʠʚʝ ʤʽʩʮʝ ʟʘʡʤʘʻ ʢʣʦʧʜ̔ʦʛʨʝʣʴ [9, 11, 12]. 

ɺ 2016 ʨʦʮʽ  ɭ. ɸ. ʈʝʜʴʢʽʥʦʶ, ʅ.ʆ. ʊʢʘʯʝʥʢʦ, ɺ.ɺ. ɻʣʘʜʠʰʝʚʠʤ ʙʫʣʦ 

ʧʨʦʚʝʜʝʥʽ ʤʘʨʢʝʪʠʥʛʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʫʢʨʘʾʥʩʴʢʦʛʦ ʨʠʥʢʫ ʘʥʪʠʘʛʨʝʛʘʥʪʽʚ.  ʅʘ 

ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ ʚ ʛʨʫʧʽ "ɸʥʪʽʘʛʨʝʛʘʥʪʠ" ʟʘʨʝʻʩʪʨʦʚʘʥʦ 87 ʥʦʤʝʥʢʣʘʪʫʨʥʠʭ 
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ʧʦʟʠʮʽʡ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʤʽʞʥʘʨʦʜʥʦʾ ʢʣʘʩʠʬʽʢʘʮʽʾ ɸʊʉ. ɰʭ ʚʠʧʫʩʢʘʶʪʴ 49 ʚʠ-

ʨʦʙʥʠʢʽʚ ʟ 18-ʪʠ ʢʨʘʾʥ ʩʚʽʪʫ. ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʙʽʣʴʰʘ ʯʘʩʪʠʥʘ ʮʴʦʛʦ ʩʝʛ-

ʤʝʥʪʘ ʬʘʨʤʘʮʝʚʪʠʯʥʦʛʦ ʨʠʥʢʫ ʧʨʝʜʩʪʘʚʣʝʥʘ ʟʘʨʫʙʽʞʥʠʤʠ ʬʽʨʤʘʤʠ-

ʚʠʨʦʙʥʠʢʘʤʠ - ʾʭ ʯʘʩʪʢʘ ʩʪʘʥʦʚʠʪʴ 55,2 %, ʯʘʩʪʢʘ ʫʢʨʘʾʥʩʴʢʠʭ ʚʠʨʦʙʥʠʢʽʚ - 

44,8 %. ɸʩʦʨʪʠʤʝʥʪ ʩʬʦʨʤʦʚʘʥʠʡ 11 ʧʽʜʛʨʫʧʘʤʠ ʘʥʪʠʘʛʨʝʛʘʥʪʦʚ, ʧʨʦʚʽʜʥʫ 

ʧʦʟʠʮʽʶ ʟʘʡʤʘʻ ʧʽʜʛʨʫʧʘ B01AC04 ʂʣʦʧʽʜʦʛʨʝʣʴ, ʥʘ ʷʢʫ ʧʨʠʧʘʜʘʻ 44,8 % 

[15]. ʇ̔ ʜʛʨʫʧʘ ʢʣʦʧʽʜʦʛʨʝʣʶ ʧʨʝʜʩʪʘʚʣʝʥʘ ʪʘʢʠʤʠ ʣʽʢʘʨʩʴʢʠʤʠ ʟʘʩʦʙʘʤʠ: 

ʇʣʘʚʽʢʩ (ʉʘʥʦʬʽ-ɸʚʝʥʪʽʩ, ʌʨʘʥʮʽʷ), ʇʣʘʛʨʽʣ (ɼ-ʨ ʈʝʜʽʩ, ɯʥʜʽʷ), ʂʣʦʧʽʜʦʛʨʝʣ-

ʊʝʚʘ (ɯʟʨʘʾʣʴ), ʃʦʧʽʨʝʣ (ɸʢʪʘʚʽʩ, ʄʘʣʴʪʘ), ɿʽʣʪ (ʂRKɸ, ʉʣʦʚʝʥʽʷ), ʂʣʦʧʽʜʝʢʩ 

(ɹʻʣʫʧʦ, ʍʦʨʚʘʪʽʷ), ʂʣʦʧʽʜʦʛʨʝʣʴ (ʆɿ ɻʅʎʃʉ ʆʆʆ, ʋʢʨʘʥʾʘ), ɸʪʝʨʦʢʘʨʜ (ɸʊ 

çʂʠʾʚʩʴʢʠʡ ʚʽʪʘʤʽʥʥʠʡ ʟʘʚʦʜè, ʋʢʨʘʾʥʘ), ʊʨʦʤʙʦʥʝʪ (ʇɸʊ çʌʘʨʤʘʢè, ʋʢʨʘʾ-

ʥʘ), ʂʣʦʧʽʜʦʛʨʝʣʴ-ʌʘʨʤʝʢʩ (ʊʦʚʘʨʠʩʪʚʦ ʟ ʦʙʤʝʞʝʥʦʶ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʶ 

çʌʘʨʤʘʮʝʚʪʠʯʥʘ ʬʽʨʤʘ çɺʝʨʪʝʢʩè, ʋʢʨʘʾʥʘ). ɼʘʥʠʡ ʣʽʢʘʨʩʴʢʠʡ ʟʘʩʽʙ ʚʠʧʫʩ-

ʢʘʻʪʴʩʷ ʪʽʣʴʢʠ ʚ ʬʦʨʤʽ ʪʘʙʣʝʪʦʢ [16, 17]. 

ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʡʜʫʪʴ ʜʦʩʣʽʜʞʝʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʶ ʚ ʬʦʨʤʽ ʩʫʧʧʦʟʽ-

ʪʦʨʽʾʚ. ʎʝ ʧʨʝʜʩʪʘʚʣʝʥʦ ʨʦʙʦʪʘʤʠ ɭ. ɸ. ʈʝʜʴʢʽʥʦʶ, ʅ. ʆ. ʊʢʘʯʝʥʢʦ, ɺ. ɺ. ɻʣʘ-

ʜʠʰʝʚʠʤ [18, 19]. 

 

1.1   ʌʘʨʤʘʢʦʣʦʛʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʢʣʦʧʽʜʦʛʨʝʣʶ, ʡʦʛʦ ʬʘʨʤʘʢʦʜʠʥʘʤʽʢʘ, 

ʬʘʨʤʘʢʦʢʽʥʝʪʠʢʘ, ʚʩʤʦʢʪʫʚʘʥʥʷ, ʨʦʟʧʦʜʽʣ, ʤʝʪʘʙʦʣʽʟʤ  ʪʘ ʚʠʚʝʜʝʥʥ ̫

 

ʂʣʦʧʽʜʦʛʨʝʣʴ-ʧʨʝʜʩʪʘʚʥʠʢ ʛʨʫʧʠ ʪʽʻʥʦʧʽʨʠʜʠʥʫ, ʤʝʭʘʥʽʟʤ ʜʽʾ ʷʢʦʛʦ ʧʦ-

ʚ'ʷʟʘʥʠʡ ʟ ʙʣʦʢʘʜʦʶ ʈ2Y12 ʨʝʮʝʧʪʦʨʦʚ ʪʨʦʤʙʦʮʠʪʽʚ, ʱʦ ʧʝʨʝʰʢʦʜʞʘʻ ʩʪʠʤʫ-

ʣʁ ʶʯ̔ʡ ʜʽʾ ʥʘ ʥʠʭ ɸɼʌ ʽ ʧʦʜʘʣʴʰʽʡ ʘʢʪʠʚʘʮʽʾ ʛʣʽʢʦʧʨʦʪʝʾʥʦʚʠʭ ʨʝʮʝʧʪʦʨʽʚ 

Gʈ IIb/IIIʘ [1, 20]. ʂʣʦʧʽʜʦʛʨʝʣʴ ʪʘʢʦʞ ʫʧʦʚʽʣʴʥʶʻ ʚʠʚʽʣʴʥʝʥʥʷ ʚʤʽʩʪʫ ʱʽʣʴ-

ʥʠʭ ʛʨʘʥʫʣ ʪʨʦʤʙʦʮʠʪʽʚ (ʥʘʧʨʠʢʣʘʜ, ʢʘʣʴʮʽʶ, ʩʝʨʦʪʦʥʽʥʫ), ʽ ʘʣʴʬʘ ʛʨʘʥʫʣ 

(ʥʘʧʨʠʢʣʘʜ, ʬʽʙʨʠʥʦʛʝʥʫ ʽ ʪʨʦʤʙʦʩʧʦʥʜʠʥʫ), ʷʢʽ ʧʦʩʠʣʶʶʪʴ ʘʛʨʝʛʘʮʽʶ ʪʨʦʤ-

ʙʦʮʠʪ̔ʚ [21, 22]. 

ʇʨʝʧʘʨʘʪ ʥʝʦʙʦʨʦʪʥʦ ʤʦʜʠʬʽʢʫʻ ʥʽʟʢɹʦʘʬʽʥʥ ̔ɸɼʌ-ʨʝʮʝʧʪʦʨʠ, ʚʧʣʠʚʘ-

ʶʯʠ ʥʘ ʪʨʦʤʙʦʮʠʪʠ ʚʧʨʦʜʦʚʞ ʫʩʴʦʛʦ ʧʝʨʽʦʜʫ ʾʭ ʞʠʪʪʷ (ʧʨʠʙʣʠʟʥʦ 7 ʜʥʽʚ). ʅʘ 
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ʚ̔ʜʤʽʥʫ ʚʽʜ ʘʩʧʽʨʠʥʫ, ʪʽʥ̒ʦʧʽʨʠʜʠʥʦʚ̔ ʽʥʛʽʙʽʪʨʠ ʘʛʨʝʛʘʮʽʾ ʪʨʦʤʙʦʮʠʪʽʚ, ʪʘʢʽ ʷʢ 

ʢʣʦʧʽʜʦʛʨʝʣʴ, ʥʝ ʽʥʘʢʪʠʚʫʶʪʴ ʮʠʢʣʦʦʢʩʠʛʝʥʘʟʫ ʪʨʦʤʙʦʮʠʪʽʚ ʜʣʷ ʟʘʧʦʙʛ̔ʘʥʥʷ 

ʩʠʥʪʝʟʫ ʚʘʟʦʢʦʥʩʪʨʠʢʪʦʨʥʠʭ ʧʨʦʩʪʘʛʣʘʥʜʠʥʽʚ ʽ ʪʨʦʤʙʦʢʩʘʥʫ ɸ2 [22, 23].  

ʇʨʠ ʧʨʠʡʦʤʽ ʢʣʦʧʽʜʦʛʨʝʣʶ ʧʦ 75 ʤʛ ʱʦʜʥʷ, ʠʥʛʙ̔ʚʘʥʥʷ ʘʛʨʝʛʘʮʽʾ ʪʨʦʤ-

ʙʦʮʠʪʽʚ ʜʝʤʦʥʩʪʨʫʻʪʴʩʷ ʚʞʝ ʚ ʧʝʨʰʠʡ ʜʝʥʴ ʣʽʢʫʚʘʥʥʷ ʟ ʜʦʩʷʛʥʝʥʥʷʤ ʩʪʽʡʢʦ ʾ

ʘʥʪʠʘʛʨʝʛʘʪʥʦ ʾʝʬʝʢʪʠʚʥʦʩʪʽ 40-60 % ʤʽʞ 3-ʤ ʽ 7-ʤ ʜʥʷʤʠ. ʇʽʩʣʷ ʧʨʠʧʠʥʝʥʥʷ 

ʧʨʠʡʦʤʫ ʧʨʝʧʘʨʘʪʫ, ʘʛʨʝʛʘʮʽʷ ʪʨʦʤʙʦʮʠʪʽʚ ʽ ʯʘʩ ʢʨʦʚʦʪʝʯʽ ʟʘʟʚʠʯʘʡ ʧʦʚʝʨʪʘ-

ʻʪʴʩʷ ʜʦ ʧʦʯʘʪʢʦʚʠʭ ʟʥʘʯʝʥʴ ʚʧʨʦʜʦʚʞ 5 ʜʥʽʚ [24, 25]. 

ɯʥʛʽʙʫʚʘʥʥʷ ʘʛʨʝʛʘʮʽʾ ʪʨʦʤʙʦʮʠʪʽʚ ʧʨʠ ʧʝʨʦʨʘʣʴʥʦʤʫ ʧʨʠʡʦʤʽ ʧʨʝʧʘʨʘʪʫ 

ʜʽʻ ʚʧʨʦʜʦʚʞ 2 ʛʦʜʠʥ (ʧʝʨʚʠʥʥʘ ʨʝʘʢʮʽʷ) [26]. 

ʄʘʢʩʠʤʘʣʴʥʘ ʨʝʘʢʮʽ̫  ʧʨʠ ʧʝʨʦʨʘʣʴʥʦʤʫ ʧʨʠʡʦʤʽ ʚʽʜʤʽʯʘʻʪʴʩʷ ʯʝʨʝʟ 3-7 

ʜʥʽʚ. ɯʥʛʽʙʫʚʘʥʥʷ ʘʛʨʝʛʘʮʽʾ ʪʨʦʤʙʦʮʠʪʽʚ ʜʦʩʷʛʘʻ ʩʪʘʙʽʣʴʥʦʩʪʽ ʤʽʞ 3-ʤ ʽ 7-ʤ 

ʜʥʷʤʠ ʣʽʢʫʚʘʥʥʷ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʱʦʜʝʥʥʦʾ ʜʦʟʠ ʚ 75 ʤʛ. ʄʘʢʩʠʤʘʣʴʥʠʡ 

ʝʬʝʢʪ, ʥʘ ɸɼʌ-ʽʥʜʫʢʮʽʡʥʫ ʘʛʨʝʛʘʮʽʶ ʪʨʦʤʙʦʮʠʪʽʚ, ʧʽʜʪʨʠʤʫʻʪʴʩʷ ʚʧʨʦʜʦʚʞ 

ʤʽʥʽʤʫʤʫ 3 ʤʽʩʷʮʽʚ ʧʨʠ ʧʨʠʡʦʤʽ 75 ʤʛ / ʜʝʥʴ [24, 26].  ʋʜʘʨʥʘ ʜʦʟʘ ʚ 300-400 

ʤʛ ʧʨʠʚʦʜʠʪʴ ʜʦ ʧʽʢʦʚʦʛʦ ʥ̔ʛ̔ʙʫʚʘʥʥʷ ʘʛʨʝʛʘʮʽʾ ʪʨʦʤʙʦʮʠʪʽʚ ʚʧʨʦʜʦʚʞ 2-5 

ʛʦʜʠʥ [27].  

ʊʨʦʤʙʦʮʠʪʠ, ʧʜ̔ʜʘʥʽ ʜʽʾ ʢʣʦʧʽʜʦʛʨʝʣʶ, ʥʝʦʙʦʨʦʪʥʦ ʟʤʽʥʶʶʪʴʩʷ, ʘʣʝ 

ʚʧʨʦʜʦʚʞ ʧʨʠʙʣʠʟʥʦ 5 ʜʥʽʚ ʧʽʩʣʷ ʧʨʠʧʠʥʝʥʥʷ ʣʽʢʫʚʘʥʥʷ ʧʘʨʘʤʝʪʨʠ ʢʦʘʛʫʣʷ-

ʮʽʾ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʘʛʨʝʛʘʮʽʾ ʪʨʦʤʙʦʮʠʪʽʚ ʽ ʯʘʩ ʢʨʦʚʦʪʝʯʽ, ʧʦʩʪʫʧʦʚʦ ʚʝʨʥʘʶʪʴʩʷ 

ʜʦ ʧʦʯʘʪʢʦʚʠʭ ʟʥʘʯʝʥʴ, ʦʩʢʽʣʴʢʠ ʟʤʽʥʝʥʽ ʪʨʦʤʙʦʮʠʪʠ ʚʞʝ ʟʘʤʽʥʝʥʽ [27, 28]. 

ʇʨʠ ʧʨʠʡʦʤʽ ʧʨʝʧʘʨʘʪʫ ʧʦ 75 ʤʛ / ʜʝʥʴ ʚʧʨʦʜʦʚʞ 7 ʜʥʽʚ, ʧʦʚʥʝ ʚʽʜʥʦʚ-

ʣʝʥʥʷ ʬʫʥʢʮʽʾ ʪʨʦʤʙʦʮʠʪʘ ʥʝ ʚʽʜʙʫʚʘʣʦʩʷ ʧʨʦʪʷʛʦʤ 7 ʜʥʽʚ ʧʽʩʣʷ ʧʨʠʡʥʷʪʪʷ 

ʦʩʪʘʥʥʴʦʾ ʜʦʟʠ ʢʣʦʧʽʜʦʛʨʝʣʶ [27, 29]. 

ʈʽʚʥʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʧʨʝʧʘʨʘʪʫ (ʪʝʨʘʧʝʚʪʠʯʥʠʡ ʨʽʚʝʥʴ). 

ʏʘʩ ʜʦ ʨʝʻʩʪʨʘʮʽʾ ʤʘʢʩʠʤʘʣʴʥʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʧʽʩʣʷ ʧʝʨʦʨʘʣʴʥʦʛʦ ʧʨʠʡʦ-

ʤʫ ʩʪʘʥʦʚʠʪʴ -0,7-1 ʛʦʜʠʥʫ. ʇʽʢ ʧʣʘʟʤʦʚʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʦʩʥʦʚʥʦʛʦ ʤʝʪʘʙʦʣʽ-

ʪʫ, ʪʦʙʪʦ ʧʦʭʽʜʥʦʛʦ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ 2,6 ʤʢʛ / ʤʣ ʜʦʩʷʛʘʻʪʴʩʷ ʯʝʨʝʟ 0,7-0,9 

ʛʦʜʠʥʠ ʧʽʩʣʷ ʧʨʠʡʦʤʫ ʦʜʥʽʻʾ ʜʦʟʠ ʚ 75 ʤʛ. ʇʽʢ ʧʣʘʟʤʦʚʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʦʩʥʦʚ-

ʥʦʛʦ ʤʝʪʘʙʦʣʽʪʫ (ʥʝʘʢʪʠʚʥʦʛʦ) ʚ ʨʘʤʢʘʭ ʚʽʜ 1,6 ʜʦ 4,9 ʤʢʛ / ʤʣ, ʜʦʩʷʛʘʻʪʴʩʷ 



32 

 

ʯʝʨʝʟ 0,8-1,1 ʛʦʜʠʥʠ ʧʽʩʣʷ ʦʜʥʨʘʟʦʚʦʛʦ ʧʨʠʡʦʤʫ ʜʦʟʠ ʢʣʦʧʽʜʦʛʨʝʣʶ ʚ ʜʦʟʫ-

ʚʘʥʥʽ 50-150 ʤʛ. ʌʘʨʤʘʢʦʢʽʥʝʪʠʢʘ ʛʦʣʦʚʥʦʛʦ ʤʝʪʘʙʦʣʽʪʫ ʣʽʥʽʡʥʘ ʚ ʜʽʘʧʘʟʦʥʽ 

ʜʦʟ 50-150 ʤʛ [27, 29]. 

ɺʩʤʦʢʪʫʚʘʥʥʷ. ʊʘʙʣʝʪʢʠ ʢʣʦʧʽʜʦʛʨʝʣʶ ʜʣʷ ʧʨʠʡʦʤʫ ʚʩʝʨʝʜʠʥʫ ʜʦʙʨʝ 

ʚʩʤʦʢʪʫʶʪʴʩʷ. ɺʩʤʦʢʪʫʚʘʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʰʚʠʜʢʦ, ʘʣʝ ʻ ʥʝʧʦʚʥʠʤ. ʈʝʟʫʣʴ-

ʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ in vitro ʧʦʢʘʟʫʶʪʴ, ʱʦ ʧʦʛʣʠʥʘʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʶ ʚ ʢʣʽʪʠʥʠ 

ʉʘʩʦ-2 ʦʙʤʝʞʫ̒ ʪʴʩʷ P-ʛʣʽʢʦʧʨʦʪʝʾʥʦʤ (P-gp, ABCB1), ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ 

P-gp ʤʦʞʝ ʚʧʣʠʚʘʪʠ ʥʘ ʢʠʰʢʦʚʫ ʘʙʩʦʨʙʮʽʶ ʪʘ ʧʝʨʦʨʘʣʴʥʫ ʙʽʦʜʦʩʪʫʧʥʽʩʪʴ 

ʢʣʦʧʽʜʦʛʨʝʣʶ [26, 29]. ʅʘ ʙʽʦʜʦʩʪʫʧʥʽʩʪʴ ʥʝ ʚʧʣʠʚʘʻ ʧʨʠʡʦʤ ʾʞʽ [30]. 

ʈʦʟʧʦʜʽʣ. ʆʩʥʦʚʥʠʡ ʮʠʨʢʫʣʶʶʯʠʡ ʤʝʪʘʙʦʣʽʪ (ʧʦʭʽʜʥʝ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦ-

ʪʠ) ʽ ʚʠʭʽʜʥʘ ʩʧʦʣʫʢʘ - ʩʠʣʴʥʦ ʧʦʚ'ʷʟʘʥʽ ʟ ʧʨʦʪʝʾʥʦʤ (94 % ʽ 98 % ʚʽʜʧʦʚʽʜʥʦ) ʽ 

ʚ ʰʪʫʯʥʠʭ ʫʤʦʚʘʭ ʜʚʦʩʪʦʨʦʥʥʴʦ ʟʚ'ʷʟʫʶʪʴʩʷ ʟ ʙʽʣʢʦʤ ʧʣʘʟʤʠ [32, 32].  

ʉʝʨʝʜʥʷ ʤʘʢʩʠʤʘʣʴʥʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʥʝʟʤʽʥʝʥʦʛʦ ʢʣʦʧʽʜʦʛʨʝʣ ʁʚ ʧʣʘʟʤʽ 

(ʙʣʠʟʴʢʦ 2,2-2,5 ʥʛ / ʤʣ ʧʽʩʣʷ ʦʜʥʦʨʘʟʦʚʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʦʟʠ ʚ 75 ʤʛ) ʩʧʦ-

ʩʪʝʨʛ̔ʘʻʪʴʩʷ ʧʨʠʙʣʠʟʥʦ ʯʝʨʝʟ 45 ʭʚ ʧʽʩʣʷ ʧʨʠʡʦʤʫ [20, 27]. 

ʄʝʪʘʙʦʣʽʟʤ. ʂʣʦʧʽʜʦʛʨʝʣʴ ʥʝʘʢʪʠʚʥʠʡ in vitro, ʽ ʙʽʦʪʨʘʥʩʬʦʨʤʘʮʽʷ ʧʝʯʽ-

ʥʢʠ ʥʝʦʙʭʽʜʥʘ, ʱʦʙ ʚʠʨʘʟʠʪʠ ʧʦʚʥʫ ʘʥʪʠʘʛʨʝʛʘʮʽʡʥʫ ʘʢʪʠʚʥʽʩʪʴ ʧʨʝʧʘʨʘʪʫ 

[24, 33, 34].  

In vitro ʽ in vivo ʽʩʥʫʻ ʜʚʘ ʦʩʥʦʚʥʠʭ ʰʣʷʭʠ ʡʦʛʦ ʤʝʪʘʙʦʣʽʟʤʫ: ʦʜʠʥ ʚʽʜʙʫ-

ʚʘʻʪʴʩʷ ʟʘ ʫʯʘʩʪʶ ʝʩʪʝʨʘʟ ʽ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʛʽʜʨʦʣʽʟʫ ʟ ʫʪʚʦʨʝʥʥʷʤ ʦʩʥʦʚʥʦʛʦ 

(ʥʝʘʢʪʠʚʥʦʛʦ) ʮʠʨʢʫʣʶʶʯʦʛʦ ʤʝʪʘʙʦʣʽʪʫ- ʧʦʭʽʜʥʦʛʦ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ 

SR26334 (ʷʢʝ ʩʪʘʥʦʚʠʪʴ 85 % ʚʩʽʭ ʤʝʪʘʙʦʣʽʪʽʚ, ʱʦ ʮʠʨʢʫʣʶʶʪʴ ʚ ʧʣʘʟʤʽ ʢʨʦ-

ʚʽ, ʧʦʚ'ʷʟʘʥʠʭ ʟ ʧʨʝʧʘʨʘʪʦʤ). ɼʘʥʠʡ ʤʝʪʘʙʦʣʽʪ ʛʽʜʨʦʣʽʟʫʻʪʴʩʷ ʢʘʨʙʦʢʩʠʣʝʩʪʝ-

ʨʘʟʦʶ 1 (CES1). ʇʦʭʽʜʥʝ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ ʥʝ ʯʠʥʠʪʴ ʽʥʛʽʙʫʶʯʦʛʦ ʜʽʾ ʥʘ 

ʪʨʦʤʙʦʮʠʪʠ [21]. ɸʢʪʠʚʥʠʤ ʤʝʪʘʙʦʣʽʪʦʤ, ʻ ʧʦʭʽʜʥʝ ʪʽʦʣʫ [24].  ɺ ʮʽʡ ʩʠʩʪʝʤʽ 

ʟʘʣʫʯʝʥʽ ʬʝʨʤʝʥʪʠ ʩʠʩʪʝʤʠ ʮʠʪʦʭʨʦʤʫ P450. ʉʧʦʯʘʪʢʫ ʢʣʦʧʽʜʦʛʨʝʣʴ ʧʝʨʝʪ-

ʚʦʨʶʻʪʴʩʷ ʚ ʧʨʦʤʽʞʥʠʡ ʤʝʪʘʙʦʣʽʪ 2-ʦʢʩʦ-ʢʣʦʧʽʜʦʛʨʝʣʴ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʦʜʘʣʴ-

ʰʦʛʦ ʤʝʪʘʙʦʣʽʟʤʫ 2-ʦʢʩʦ-ʢʣʦʧʽʜʦʛʨʝʣʶ ʫʪʚʦʨʶʻʪʴʩʷ ʪʽʦʣʦʚʝ ʧʦʭʽʜʥʝ - ʘʢʪʠʚ-

ʥʠʡ ʤʝʪʘʙʦʣʽʪ. In vitro ʮʝʡ ʤʝʪʘʙʦʣʽʯʥʠʡ ʰʣʷʭ ʦʧʦʩʝʨʝʜʢʦʚʘʥʠʡ ʬʝʨʤʝʥʪʘʤʠ 

CYP 3A4, CYP 2C19, CYP 1A2 ʽ CYP 2B6. ɸʢʪʠʚʥʠʡ ʤʝʪʘʙʦʣʽʪ ʢʣʦʧʽʜʦʛʨʝʣʶ 
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(ʪʽʦʣʦʚʝ ʧʦʭʽʜʥʝ), ʷʢʠʡ ʙʫʚ ʚʠʜʽʣʝʥʠʡ in vitro, ʰʚʠʜʢʦ ʪʘ ʥʝʦʙʦʨʦʪʥʦ ʟʚ'ʷʟʫ-

ʻʪʴʩʷ ʟ ʨʝʮʝʧʪʦʨʘʤʠ ʥʘ ʪʨʦʤʙʦʮʠʪʘʭ, ʪʠʤ ʩʘʤʠʤ ʧʝʨʝʰʢʦʜʞʘʶʯʠ ʘʛʨʝʛʘʮʽʾ 

ʪʨʦʤʙʦʮʠʪʽʚ [25, 32, 35]. 

ɼʦʩʣʽʜʞʝʥʥʷ ʢʽʥʝʪʠʢʠ ʬʝʨʤʝʥʪʽʚ in vitro ʧʦʢʘʟʘʣʠ, ʱʦ CYP1A2 (35,8 %), 

CYP2B6 (19,4 %) ʽ CYP2C19 (44,9 %) ʩʧʨʠ̫ ʶʪʴ ʫʪʚʦʨʝʥʥʶ 2-ʦʢʩʦ-

ʢʣʦʧʽʜʦʛʨʝʣʶ, ʪʦʜʽ ʷʢ CYP2B6 (32,9 %), CYP2C9 (6,79 %), CYP2C19 ( 20,6 %) 

ʪʘ CYP3A4 (39,8 %) ʩʧʨʠʷʶʪʴ ʫʪʚʦʨʝʥʥʶ ʘʢʪʠʚʥʦʛʦ ʤʝʪʘʙʦʣʽʪʫ clop-AM ʚʽʜ-

ʧʦʚʽʜʥʦ [24, 36]. ɿʘ ʧʽʜʨʘʭʫʥʢʘʤʠ, CYP2C19 ʩʧʨʠʷʻ ʧʨʠʙʣʠʟʥʦ 50 % ʟʘʛʘʣʴ-

ʥʦʛʦ ʫʪʚʦʨʝʥʥ ̫ʢʣʦʧ-ɸʄ ʽʟ ʢʣʦʧʽʜʦʛʨʝʣʶ ʽ, ʪʘʢʠʤ ʯʠʥʦʤ, ʚʽʜʽʛʨʘʻ ʟʥʘʯʥʫ 

ʨʦʣʴ ʫ ʙʽʦʘʢʪʠʚʘʮʽʾ ʢʣʦʧʽʜʦʛʨʝʣʶ, ʪʦʜʽ ʷʢ ʽʥʰʽ ʽʟʦʬʝʨʤʝʥʪʠ ʚʥʦʩʷʪʴ ʩʚʽʡ ʚʥʝ-

ʩʦʢ ʤʝʥʰʦʶ ʤʽʨʦʶ. ʋ ʣʽʪʝʨʘʪʫʨʽ ʻ ʩʫʧʝʨʝʯʣʠʚʽ ʜʘʥʽ ʧʨʦ ʪʝ, ʯʠ ʤʦʞʫʪʴ ʮʽ 

ʰʣʷʭʠ ʙʽʦʪʨʘʥʩʬʦʨʤʘʮʽʾ ʙʫʪʠ ʥʘʩʠʯʝʥʠʤʠ, ʪʦʙʪʦ ʯʠ ʢʣʦʧʽʜʦʛʨʝʣʴ ʪʘ ʡʦʛʦ ʘʢ-

ʪʠʚʥʠʡ ʤʝʪʘʙʦʣʽʪ ʤʘʶʪʴ ʣʽʥʽʡʥʫ ʬʘʨʤʘʢʦʢʽʥʝʪʠʢʫ. ʍʦʯʘ ʜʘʥʽ ʨʽʟʥʦʤʘʥʽʪʥʠʭ 

ʜʦʩʣʜ̔ʞʝʥʴ ʩʚʽʜʯʘʪʴ ʧʨʦ ʪʝ, ʱʦ ʢʣʦʧʽʜʦʛʨʝʣʴ ʪʘ ʡʦʛʦ ʦʩʥʦʚʥʠʡ ʥʝʘʢʪʠʚʥʠʡ 

ʤʝʪʘʙʦʣʽʪ SR26334 ʜʝʤʦʥʩʪʨʫʚʘʣʠ ʣʽʥʽʡʥʫ ʌʂ ʫ ʰʠʨʦʢʦʤʫ ʜʽʘʧʘʟʦʥʽ ʜʦʟ (50 - 

900 ʤʛ) [25, 26, 37], ʜʘʥʽ ʈʝʝr et al. [33, 38] ʪʘ ʅʦrʝnstʝin et al. [27, 39] ʧʦʚʽʜʦ-

ʤʠʣʠ ʧʨʦ ~ 4-ʢʨʘʪʥʝ ʪʘ ~ 2-ʢʨʘʪʥʝ ʟʙʽʣʴʰʝʥʥʷ AUC ʢʣʦʧ-AM ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ 

ʜʦʟʠ ʢʣʦʧʽʜʦʛʨʝʣʶ ʟ 75 ʤʛ ʜʦ 600 ʤʛ ʪʘ ʟ 300 ʤʛ ʜʦ 900 ʤʛ ʚʽʜʧʦʚʽʜʥʦ, 

Horenstein et al. ʧʦʚʽʜʦʤʠʣʠ, ʱʦ ʟʙʽʣʴʰʝʥʥʷ ʜʦʟʠ ʢʣʦʧʽʜʦʛʨʝʣʶ ʟ 75 ʜʦ 150 

ʘʙʦ 300 ʤʛ ʧʨʠʟʚʝʣʦ ʜʦ ~ 1,5- ʪʘ ~ 2,2-ʢʨʘʪʥʦʛʦ ʟʙʽʣʴʰʝʥʥʷ AUC ʢʣʦʧ-AM ʫ 

ʝʢʩʪʝʥʩʠʚʥʠʭ, ʧʨʦʤʽʞʥʠʭ ʪʘ ʧʦʛʘʥʠʭ ʤʝʪʘʙʦʣʽʟʘʪʦʨʘʭ CYP2C19 [27, 30]. ʎʽ 

ʚʠʩʥʦʚʢʠ ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʥʘʷʚʥʽʩʪʴ ʥʝʣʽʥʽʡʥʦʩʪʽ ʚ ʧʨʦʮʝʩʘʭ ʙʽʦʘʢʪʠʚʘʮʽʾ ʢʣʦ-

ʧʽʜʦʛʨʝʣʶ. ʉʭʝʤʘ ʫʪʚʦʨʝʥʥʷ ʤʝʪʘʙʦʣʽʪʽʚ ʢʣʦʧʽʜʦʛʨʝʣʶ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠ-

ʩʫʥʢʫ 1.1. 
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ʈʠʩ 1.1 ʉʭʝʤʘ ʤʝʪʘʙʦʣʽʟʤʫ ʢʣʦʧʽʜʦʛʨʝʣʶ  

ɺʠʚʝʜʝʥʥʷ. ʇʽʩʣʷ ʧʨʠʡʦʤʫ ʤʽʯʝʥʦʛʦ ʽʟʦʪʦʧʦʤ ʢʣʦʧʽʜʦʛʨʝʣʶ ʩʧʦʩʪʝʨʽʛʘ-

ʣʦʩʷ 50 % -ʝ ʥʠʨʢʦʚʝ ʚʠʜʽʣʝʥʥʷ ʡʦʛʦ ʚʧʨʦʜʦʚʞ ʧ'ʷʪʠ ʜʥʽʚ. ʇʽʩʣʷ ʧʨʠʡʦʤʫ ʦʜ-

ʥʽʻʾ ʤʯ̔ʝʥʦ ʾʜʦʟʠ ʽ ʚʧʨʦʜʦʚʞ ʩʪʘʙʽʣʴʥʦʛʦ ʩʪʘʥʫ, ʥʠʨʢʦʚʝ ʚʠʜʽʣʝʥʥʷ ʩʪʘʥʦʚʠʪʴ 

-41 % ʽ 46 %, ʚʽʜʧʦʚʽʜʥʦ. ʅʽ ʚʽʢ, ʥʽ ʥʠʨʢʦʚʘ ʬʫʥʢʮʽʷ, ʥʽ ʩʪʘʪʴ ʧʘʮʽʻʥʪʘ ʥʝ 

ʚʧʣʠʚʘʶʪʴ ʥʘ ʪʝʨʘʧʝʚʪʽʯʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʨʝʧʘʨʘʪʫ. ɽʢʩʢʨʝʢʮʽ ̫ʯʝʨʝʟ ʢʠʰʝʯ-

ʥʠʢ ʯʝʨʝʟ 5 ʜʥʽʚ ʧʽʩʣʷ ʧʨʠʡʦʤʫ ʤʯ̔ʝʥʦ ʾʜʦʟʠ ʢʣʦʧʽʜʦʛʨʝʣʶ ʩʢʣʘʣʘ 46 %. ʋ 

ʩʚʦʶ ʯʝʨʛʫ, ʧʽʩʣʷ ʧʨʠʡʦʤʫ ʦʜʥʽʻʾ ʤʯ̔ʝʥʦ ʾʜʦʟʠ ʽ ʧʨʦʪʷʛʦʤ ʧʽʜʪʨʠʤʢʠ ʩʪʘʙʽʣʴ-

ʥʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʧʨʝʧʘʨʘʪʫ ʚ ʢʨʦʚʽ, ʚʠʜʽʣʝʥʥʷ ʯʝʨʝʟ ʢʠʰʝʯʥʠʢ ʩʢʣʘʣʦ ʚʽʜʧʦ-

ʚʽʜʥʦ ï 51 % ʽ 48 % [21]. 

ʄʽʥʽʤʫʤ 50 % ʧʨʝʧʘʨʘʪʫ (ʧʨʦʜʫʢʪʽʚ ʡʦʛʦ ʦʙʤʽʥʫ) ʚʠʜʽʣʷʪʴʩʷ ʟ ʩʝʯʝʶ, 

ʙʣʠʟʴʢʦ 48 % ʜʦʟʠ ʚʩʤʦʢʪʫʻʪʴʩʷ ʟ ʢʠʰʝʯʥʠʢʘ ʥʘ ʦʩʥʦʚʽ ʜʘʥʠʭ ʤʝʪʘʙʦʣʽʪʽʚ 

[24]. 
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1.2 ʊʦʢʩʠʢʦʣʦʛʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʢʣʦʧʽʜʦʛʨʝʣʶ 

 

ɿ ʚʽʢʦʤ ʢʽʣʴʢʽʩʪʴ ʤʝʜʠʢʘʤʝʥʪʽʚ, ʷʢʽ ʚʞʠʚʘʶʪʴ ʣʶʜʠ ʧʦʭʠʣʦʛʦ ʚʽʢʫ ʪʽʣʴʢʠ 

ʟʙʽʣʴʰʫʻʪʩɹʷ. ʇʦʩʪʽʡʥʽ ʙʦʣʽ, ʧʦʨʫʰʝʥʥʷ ʚʩʤʦʢʪʫʚʘʥʦʩʪʽ ʰʣʫʥʢʦʚʦ-

ʢʠʰʢʦʚʦʛʦ ʪʨʘʢʪʫ, ʧʦʛʘʥʘ ʧʘʤ'ʷʪʴ ʤʦʞʫʪʴ ʙʫʪʠ ʧʨʠʯʠʥʦʶ ʧʝʨʝʜʦʟʫʚʘʥʥʷ 

ʧʨʝʧʘʨʘʪʽʚ ʽ ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʛʦ ʦʪʨʫʻʥʥʷ. 

ʂʣʦʧʽʜʦʛʨʝʣ ʁʛ̔ʜʨʦʩʫʣʴʬʘʪ ʥʘʣʝʞʠʪʴ ʜʦ ʛʨʫʧʠ ʟʘʩʦʙʽʚ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ 

ʟʛʦʨʪʘʥʥʷ ʢʨʦʚʽ ʪʘ ʘʛʨʝʛʘʮʽʶ ʪʨʦʤʙʦʮʠʪʽʚ, ʧʽʜʛʨʫʧʠ ʘʥʪʠʘʛʨʝʛʘʥʪʚ̔ (ʜʝʟʘʛʨʝ-

ʛʘʥʪʠ). ʂʣʦʧʽʜʦʛʨʝʣ ʁʛ̔ʜʨʦʩʫʣʴʬʘʪ ʚʠʷʚʣʷʻ ʧʦʜʨʘʟʥʶʶʯʫ ʜʽʶ ʧʨʠ ʢʦʥʪʘʢʪʽ ʟʽ 

ʩʣʠʟʦʚʠʤʠ ʦʙʦʣʦʥʢʘʤʠ ʦʯʝʡ, ʤʘʻ ʟʘʛʘʣʴʥʦʪʦʢʩʠʯʥʫ ʜʽʶ [33, 34]. 

ʂʣʦʧʽʜʦʛʨʝʣ ʁʙʽʩʫʣʴʬʘʪ ʚ ʈʦʩʽʡʩʴʢʽʡ ʌʝʜʝʨʘʮʽʾʾ ʚʽʜʥʝʩʣʠ ʜʦ ʰʢʽʜʣʠʚʠʭ 

ʨʝʯʦʚʠʥ. ʅʘ ʜʘʥʫ ʨʝʯʦʚʠʥʫ ʨʦʟʨʦʙʣʝʥʽ ʽ ʧʽʜʛʦʪʦʚʣʝʥʽ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʤʦʛ 

ɻʆʉʊ 12.1.016-79 çʇʦʚʽʪʨʷ ʨʦʙʦʯʦʾ ʟʦʥʠ. ɺʠʤʦʛʠ ʜʦ ʤʝʪʦʜʠʢ ʚʠʤʽʨʶʚʘʥʥʷ 

ʢʦʥʮʝʥʪʨʘʮʽʡ ʰʢʽʜʣʠʚʠʭ ʨʝʯʦʚʠʥ èʟ ʽʟʤ. 1, ɻʆʉʊ 12.1.005-88 ʤʝʪʦʜʠʯʥʽ ʚʢʘ-

ʟʽʚʢʠ.  ʆʨʽʻʥʪʦʚʥʠʡ ʙʝʟʧʝʯʥʠʡ ʨʽʚʝʥʴ ʚʧʣʠʚʫ (ʆɹʈɺ) ʢʣʦʧʽʜʦʛʨʝʣʶ ʛʽʜʨʦ-

ʩʫʣʴʬʘʪʫ ʚ ʧʦʚʽʪʨʽ ʨʦʙʦʯʦʾ ʟʦʥʠ 0,2 ʤʛ / ʤ
3
[40]. 

ʊʘʢ ʷʢ ʢʣʦʧʽʜʦʛʨʝʣ ɹʥʝ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʤʦʥʦʪʝʨʘʧʽʾ, ʘ ʚʠʢʦʨʠʩʪʦʚʫ-

ʻʪʴʩʷ ʚ ʢʦʤʙʽʥʦʚʘʥʽʡ ʪʝʨʘʧʽʾ, ʤʦʞʝ ʚʠʥʠʢʘʪʠ ʪʘʢʝ ʷʚʠʝɦ ʷʢ ʣʽʢʘʨʩʴʢʘ ʚʟʘʻʤʦ-

ʜʽʷ. 

ʃʽʢʘʨʩʴʢʘ ʚʟʘʻʤʦʜʽʷ - ʮʝ ʟʤʽʥʘ ʝʬʝʢʪʽʚ ʧʨʝʧʘʨʘʪʫ, ʦʙʫʤʦʚʣʝʥʫ ʥʝʜʘʚʥʽʤ 

ʘʙʦ ʦʜʥʦʯʘʩʥʠʤ ʧʨʠʡʦʤʦʤ ʽʥʰʠʭ ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ (ʤʞ̔ʣ̔ʢʘʨʩʴʢʘ ʚʟʘʻʤʦ-

ʜʽʷ) ʘʙʦ ʧʨʠʡʦʤʦʤ ʧʨʝʧʘʨʘʪʫ ʨʘʟʦʤ ʽʟ ʾʞʝʶ (ʚʟʘʻʤʦʜʽʷ ʣʽʢʽʚ ʟ ʾʞʝʶ) ʘʙʦ ʧʨʠ-

ʡʦʤʦʤ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʜʦʙʘʚʦʢ (ʚʟʘʻʤʦʜʽʷ ʣʽʢʽʚ ʟ ʜʽʻʪʠʯʥʠʤʠ ʜʦʙʘʚʢʘʤʠ) 

[27, 28]. ʆʩʢʽʣʴʢʠ ʬʘʨʤʘʢʦʣʦʛʽʯʥʠʡ ʝʬʝʢʪ ʢʣʦʧʽʜʦʛʨʝʣʶ ʪʽʩʥʦ ʧʦʚ'ʷʟʘʥʠʡ ʟ 

ʡʦʛʦ ʙʽʦʘʢʪʠʚʘʮʽʻʶ ʯʝʨʝʟ ʬʝʨʤʝʥʪʠ CYP, ʽʥʰʽ ʩʫʧʫʪʥʽ ʣʽʢʠ, ʱʦ ʧʨʠʛʥʽʯʫʶʪʴ 

ʘʢʪʠʚʥʽʩʪʴ ʚʽʜʧʦʚʽʜʥʠʭ ʬʝʨʤʝʥʪʽʚ CYP (ʥʘʧʨʠʢʣʘʜ, CYP2C19, CYP3A4, 

CYP2C9, CYP2B6 ʪʘ CYP1A2), ʤʦʞʫʪʴ ʧʝʨʝʨʚʘʪʠ ʘʥʪʠʪʨʦʤʙʦʮʠʪʘʨʥʫ ʘʢʪʠʚ-

ʥʽʩʪʴ ʢʣʦʧʽʜʦʛʨʝʣʶ ʽ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʢʣʽʥʽʯʥʠʡ ʨʝʟʫʣʴʪʘʪ. ʅʘʧʨʠʢʣʘʜ, 

ʽʥʛʽʙʫʚʘʥʥʷ ʪʨʦʤʙʦʮʠʪʽʚ ʟʥʘʯʥʦ ʟʤʝʥʰʠʣʦʩʴ ʧʨʠ ʦʜʥʦʯʘʩʥʦʤʫ ʟʘʩʪʦʩʫʚʘʥʥʽ 

ʢʣʦʧʽʜʦʛʨʝʣʶ ʽʟ ʩʫʣʴʬʦʥʽʣʩʝʯʦʚʠʥʘʤʠ (ʩʫʙʩʪʨʘʪʠ CYP2C9) [38], ʬʝʥʧʨʦʢʫ-
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ʤʦʥʦʤ (ʩʫʙʩʪʨʘʪ CYP3A4 ʪʘ CYP2C9) [39] ʘʙʦ ʽʥʰʠʤʠ ʽʥʛʽʙʽʪʦʨʘʤʠ CYP3A4, 

ʪʘʢʠʤʠ ʷʢ ʢʝʪʦʢʦʥʘʟʦʣ, ʝʨʠʪʨʦʤʽʮʠʥ ʪʘ ʪʦʣʝʘʥʜʦʤʽʮʠʥ). ɹʫʣʦ ʧʦʢʘʟʘʥʦ, ʱʦ 

ʦʜʥʦʯʘʩʥʠʡ ʧʨʠʡʦʤ ʛʨʝʡʧʬʨʫʪʦʚʦʛʦ ʩʦʢʫ ʩʧʨʠʯʠʥʷʻ ʙʽʣʴʰ ʥʽʞ ʥʘ 80 % ʟʥʠ-

ʞʝʥʥʷ ʙʽʦʘʢʪʠʚʘʮʽʾ ʢʣʦʧʽʜʦʛʨʝʣʶ ʚʥʘʩʣʽʜʦʢ ʧʨʠʜʫʰʝʥʥʷ CYP2C19 ʥʘ ʜʦʜʘ-

ʪʦʢ ʜʦ ʡʦʛʦ ʜʦʙʨʝ ʚʩʪʘʥʦʚʣʝʥʦʛʦ ʚʧʣʠʚʫ ʥʘ CYP3A4 [38,39]. ʎʽʢʘʚʦ, ʱʦ ʽʥʛʽ-

ʙʽʪʦʨ CYP3A4 ʽʪʨʘʢʦʥʘʟʦʣ ʚʠʷʚʣʷʚ ʩʠʣʴʥʽʰʠʡ ʽʥʛʽʙʫʶʯʠʡ ʝʬʝʢʪ ʥʘ ʢʣʦʧʽʜʦʛ-

ʨʝʣʴ PD ʫ ʟʜʦʨʦʚʠʭ ʜʦʙʨʦʚʦʣʴʮʽʚ, ʱʦ ʥʝ ʝʢʩʧʨʝʩʫʶʪʴ ʛʝʥʦʪʠʧ CYP3A5, ʥʽʞ ʫ 

ʪʠʭ, ʭʪʦ ʥʦʩʠʪʴ ʝʢʩʧʨʝʩʦʨʥʠʡ ʛʝʥʦʪʠʧ CYP3A5 [37, 42]. 

ʃʢ̔ʘʨʩʴʢʘ ʚʟʘʻʤʦʜʽʷ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʪʦʛʦ,  ʱʦ ʟʥʠʞʫʶʪʴ ʘʢʪʠʚʥʽʩʪʴ ʬʝʨ-

ʤʝʥʪʫ CYP ,  ̔ʧʨʠʟʚʝʜʝ ʜʦ ʥʘʢʦʧʠʯʫʚʘʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʶ ʪʘ ʦʪʨʫʻʥʥʷ ʥʠʤ [43, 

44]. ʇʨʠ ʧʝʨʝʜʦʟʫʚʘʥʥʽ ʢʣʦʧʽʜʦʛʨʝʣʶ ʤʦʞʣʠʚʝ ʧʦʜʦʚʞʝʥʥʷ ʯʘʩʫ ʢʨʦʚʦʪʝʯʽ ʟ 

ʧʦʜʘʣʴʰʠʤʠ ʫʩʢʣʘʜʥʝʥʥʷʤʠ. ʋ ʨʘʟʽ ʚʠʥʠʢʥʝʥʥʷ ʢʨʦʚʦʪʝʯʽ ʨʝʢʦʤʝʥʜʫʻʪʩɹʷ 

ʩʠʤʧʪʦʤʘʪʠʯʥʝ ʣʽʢʫʚʘʥʥʷ [44, 45]. 

ɺ ʘʥʘʣʽʟ ̔ʂʣʘʨʢʘ ʥʘʨʢʦʪʠʢʽʚ ʽ ʦʪʨʫʪ ʚ ʬʘʨʤʘʮʝʚʪʠʯʥʠʭ ʧʨʝʧʘʨʘʪʘʭ, ʙʽʦ-

ʣʦʛʽʯʥʠʭ ʨʽʜʠʥʘʭ ʽ ʤʘʪʝʨʽʘʣʘʭ ʨʦʟʪʠʥʫ ʧʦʚʽʜʦʤʣʷʣʦʩʷ ʧʨʦ ʦʜʠʥ ʚʠʧʘʜʦʢ ʥʘ-

ʚʤʠʩʥʦʛʦ ʧʝʨʝʜʦʟʫʚʘʥʥʷ ʧʽʜ ʯʘʩ ʢʣʽʥʽʯʥʠʭ ʚʠʧʨʦʙʫʚʘʥʴ. 34-ʨʯ̔ʥʽ ʞʽʥʢʠ ʧʨʦ-

ʢʦʚʪʥʫʣʠ ʨʘʟʦʚʫ ʜʦʟʫ 1050 ʤʛ (ʱʦ ʝʢʚʽʚʘʣʝʥʪʥʦ 14 ʩʪʘʥʜʘʨʪʥʠʤ ʪʘʙʣʝʪʢʘʤ ʧʦ 

75 ʤʛ) ʢʣʦʧʽʜʦʛʨʝʣʶ ʙʝʟ ʩʫʧʫʪʥʽʭ ʥʝʙʘʞʘʥʠʭ ʝʬʝʢʪʽʚ ʩʧʦʯʘʪʢʫ. ɸʣʝ ʩʧʝʮʽʘʣʴ-

ʥʦʾ ʘʥʪʠʜʦʪʦʚʦʾ ʪʝʨʘʧʽʾ ʥʝʤʘʻ [45, 46]. 

ɼʫʞʝ ʨʽʜʢʦ ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ ʚʠʧʘʜʢʠ ʪʨʦʤʙʦʪʠʯʥʦ ʾʪʨʦʤʙʦʮʠʪʦʧʝʥʽʯʥʦ ʾ

ʧʫʨʧʫʨʠ (ʊʊʇ) ʧʽʩʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʶ, ʽʥʦʜʽ ʥʘʚʽʪʴ ʧʽʩʣʷ ʡʦʛʦ ʢʦ-

ʨʦʪʢʦʯʘʩʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ. ʊʊʇ ʤʘʥʽʬʝʩʪʫʻ ʪʨʦʤʙʦʮʠʪʦʧʝʥʽʻʶ ʽ ʤʽʢʨʦʘʥʛʽʦ-

ʧʘʪʠʯʥʦʶ ʛʝʤʦʣʽʪʠʯʥʦ  ʁʘʥʝʤʻ  ʁʟ ʥʝʚʨʦʣʦʛʽʯʥʠʤʠ ʧʨʦʷʚʘʤʠ, ʥʠʨʢʦʚʦʶ ʜʠʩ-

ʬʫʥʢʮʽʻʶ ʘʙʦ ʛʘʨʷʯʢʦʶ. ʊʊʇ ʧʦʪʝʥʮʽʡʥʦ ʻ ʩʪʘʥʦʤ, ʱʦ ʟʘʛʨʦʞʫ ̒ʞʠʪʪʶ ʽ ʚʠ-

ʤʘʛʘʻ ʥʝʛʘʡʥʦʛʦ ʣʽʢʫʚʘʥʥʷ, ʟʦʢʨʝʤʘ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʧʣʘʟʤʦʬʦʨʝʟʫ [46]. 

ʊʘʢʦʞ ʘʚʪʦʨʘʤʠ ʌʫʢʫʩʘʢʦ ʊ, ʗʤʘʩʽʪʘ ʍ, ʆʤʦʪʦ ʄ, ʄʘʮʫʜʘ ʂ, ʐʠʥʦʭʘʨʘ 

ʂ, ʌʫʭʽʤʫʨʘ ʖ. ʙʫʚ ʦʧʠʩʘʥ ʚʠʧʘʜʦʢ ʪʨʦʤʙʦʪʠʯʥʦʾ ʪʨʦʤʙʦʮʠʪʦʧʝʥʽʯʥʦʾ ʧʫʨ-

ʧʫʨʠ, ʘʩʦʮʽʡʦʚʘʥʦʾ ʟ ʢʣʦʧʽʜʦʛʨʝʣʝʤ ʚ 2007 ʨʦʮʽ [46]. 

ʇʨʠʜʙʘʥʘ ʛʝʤʦʬʽʣʽʷ. ʇʦʚʽʜʦʤʣʷʣʦʩʷ ʧʨʦ ʚʠʧʘʜʢʠ ʨʦʟʚʠʪʢʫ ʧʨʠʜʙʘʥʦʾ 

ʛʝʤʦʬʽʣʽʾ ʧʽʩʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʶ. ʋ ʚʠʧʘʜʢʘʭ ʧʽʜʪʚʝʨʜʞʝʥʦʛʦ ʽʟʦ-
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ʣʴʦʚʘʥʦʛʦ ʧʽʜʚʠʱʝʥʥʷ ʘʢʪʠʚʦʚʘʥʦʛʦ ʯʘʩʪʢʦʚʦʛʦ ʪʨʦʤʙʦʧʣʘʩʪʠʥʦʚʦʛʦ ʯʘʩʫ, 

ʱʦ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʘʙʦ ʥʝ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʢʨʦʚʦʪʝʯʝʶ. ʇʘʮʽʻʥʪʠ ʟ ʧʽʜʪʚʝ-

ʨʜʞʝʥʠʤ ʜʽʘʛʥʦʟʦʤ ʧʨʠʜʙʘʥʦʾ ʛʝʤʦʬʽʣʽʾ ʧʦʚʠʥʥʽ ʟʥʘʭʦʜʠʪʠʩʷ ʧʽʜ ʥʘʛʣʷʜʦʤ 

ʣʽʢʘʨʷ ʽ ʦʪʨʠʤʫʚʘʪʠ ʣʽʢʫʚʘʥʥʷ, ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʶ ʧʦʚʠʥʥʦ ʙʫʪʠ 

ʧʨʠʧʠʥʝʥʦ [44, 46]. 

ʃʽʢʫʚʘʥʥʷ. ɸʥʪʠʜʦʪ ʬʘʨʤʘʢʦʣʦʛʽʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʢʣʦʧʽʜʦʛʨʝʣʶ ʥʝʚʽʜʦ-

ʤʠʡ. ʇʨʠ ʥʝʦʙʭʽʜʥʦʩʪʽ ʥʝʛʘʡʥʦʛʦ ʢʦʨʝʛʫʚʘʥʥʷ ʪʨʠʚʘʣʦʩʪʽ ʢʨʦʚʦʪʝʯʽ ʜʽʷ ʢʣʦ-

ʧʽʜʦʛʨʝʣʶ ʤʦʞʝ ʙʫʪʠ ʧʨʠʧʠʥʝʥʘ ʰʣʷʭʦʤ ʧʝʨʝʣʠʚʘʥʥʷ ʪʨʦʤʙʦʮʠʪʘʨʥʦʾ ʤʘʩʠ 

[43,46]. 

ʆʪʨʫʻʥʥʷ. ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʮʝʡ ʣʽʢʘʨʩʴʢʠʡ ʟʘʩʽʙ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʟ ʤʝʪʦ ʁʩʘʤʦʛʫʙʩʪʚʘ. ɸʚʪʦʨʘʤʠ Kocabay G, Ok­ular I, Akkaya V, G¿ler K.ʫ 

2006 ʨʦʮʽ ʧʦʚʽʜʦʤʣʷʣʦʩʷ ʧʨʦ ʚʠʧʘʜʦʢ 49-ʨʽʯʥʦʛʦ ʯʦʣʦʚʽʢʘ, ʷʢʠʡ ʧʨʠʡʥʷʚ ʧʝ-

ʨʝʜʦʟʫʚʘʥʥʷ 1650 ʤʛ ʢʣʦʧʽʜʦʛʨʝʣʶ ʽʟ ʩʫʾʮʠʜʘʣʴʥʠʤʠ ʥʘʤʽʨʘʤʠ. ʋ ʧʘʮʽʻʥʪʘ 

ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ ʘʥʦʤʘʣʽʾ ʘʛʨʝʛʘʮʽʾ ʪʨʦʤʙʦʮʠʪʽʚ [47]. 

ɸʚʪʦʨʠ Border²as Clau L, Garrapiz L·pez J, Caballero G. ʪʘʢʦʞ ʧʦʚʽʜʦʤʣʷ-

ʣʠ ʧʨʦ ʣʝʛʝʥʝʚʫ ʢʨʦʚʦʪʝʯʫ ʪʘ ʛʝʤʦʪʦʨʘʢʩ ʧʽʩʣʷ ʤʘʩʦʚʦʛʦ ʧʨʠʡʦʤʫ ʢʣʦʧʽʜʦʛ-

ʨʝʣʶ ʜʣʷ ʩʧʨʦʙʠ ʩʘʤʦʛʫʙʩʪʚʘ [48]. 

Al Asmar R, Zeid F. ʧʦʚʽʜʦʤʣʷʻ ʧʨʦ ʦʪʨʫʻʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʝʤ, ʷʢʠʡ ʚʠʟʚʘʚ 

ʛʦʩʪʨʠʡ ʛʝʤʦʪʦʨʘʢʩ, ʱʦ ʚʠʢʣʠʢʘʚ ʛʝʤʦʨʘʛʽʯʥʠʡ ʰʦʢ ʧʽʩʣʷ ʤʘʣʦʪʦʯʥʦʛʦ ʪʦʨʘ-

ʢʦʮʝʥʪʝʟʫ ʫ ʧʘʮʽʻʥʪʘ ʥʘ ʢʣʦʧʽʜʦʛʨʝʣʽ [49]. 

ʊʝʨʘʧʝʚʪʠʯʥʘ ʜʦʟʘ ʢʣʦʧʽʜʦʛʨʝʣʶ ʩʪʘʥʦʚʠʪʴ 75 ʤʛ ʥʘ ʜʦʙʫ, ʘʣʝ ʜʦʟʚʦʣʝʥʦ 

ʫ ʦʢʨʝʤʠʭ ʚʠʧʘʜʢʘʭ ʟʘʩʪʦʩʦʚʫʚʘʪʠ 300-400 ʤʛ ʜʦʙʫ. ɼʦʙʦʚʘ ʜʦʟʘ ʚʠʱʝ 1500 

ʤʛ ʤʦʞʝ ʙʫʪʠ ʩʤʝʨʪʝʣʴʥʦʶ [50]. 

ɿʘ ʽʥʬʦʨʤʘʮʽʻʶ, ʥʘʚʝʜʝʥʦʶ ʫ ʥʘʫʢʦʚʽʡ ʣʽʪʝʨʘʪʫʨʽ  ʟʘ ʦʩʪʘʥʥʽ 10 ʨʦʢʽʚ, 

ʢʣʦʧʽʜʦʛʨʝʣʴ ʧʨʝʜʩʪʘʚʣʷʻ ʽʥʪʝʨʝʩ ʟ ʪʦʯʢʠ ʟʦʨʫ ʭʽʤʽʢʦ-ʪʦʢʩʠʢʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽ-

ʜʞʝʥʴ, ʦʩʢʽʣʴʢʠ ʥʘ ʩʴʦʛʦʜʥʽ ʣʽʢʘʨʩʴʢʽ ʟʘʩʦʙʠ ʜʣʷ ʣʽʢʫʚʘʥʥʷ ʟʘʭʚʦʨʶʚʘʥʴ ʩʝʨ-

ʮʝʚʦ-ʩʫʜʠʥʥʦʾ ʩʠʩʪʝʤʠ ʧʦʩʽʜʘʶʪʴ ʦʜʥʝ ʟ ʧʝʨʰʠʭ ʤʽʩʮʴ ʥʘ ʨʠʥʢʫ ʣʽʢʘʨʩʴʢʠʭ 

ʧʨʝʧʘʨʘʪʽʚ, ʽ, ʷʢ ʥʘʩʣʽʜʦʢ, ʩʤʝʨʪʝʣʴʥʽ ʚʠʧʘʜʢʠ ʧʨʠ ʧʨʠʡʦʤʽ ʟʘʟʥʘʯʝʥʠʭ ʧʨʝ-

ʧʘʨʘʪʽʚ ʪʨʘʧʣʷʶʪʴʩʷ ʜʦʩʠʪʴ ʯʘʩʪʦ [47, 48, 49]. ʊʨʘʧʣʷʻʪʴʩʷ ʮʝ, ʚ ʧʝʨʰʫ ʯʝʨʛʫ, 

ʟʚʠʯʘʡʥʦ ʞ, ʯʝʨʝʟ ʟʘʛʦʩʪʨʝʥʥʷ ʦʩʥʦʚʥʦʛʦ ʟʘʭʚʦʨʶʚʘʥʥʷ ʫ ʧʘʮʽʻʥʪʽʚ ʧʨʠ ʥʝʚʽ-
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ʨʥʦʤʫ ʧʽʜʙʦʨʽ ʧʨʝʧʘʨʘʪʫ ʘʙʦ ʚʥʘʩʣʽʜʦʢ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʜʦ ʥʴʦʛʦ ʦʨʛʘʥʽʟʤʫ. 

ɸʣʝ ʪʘʢʦʞ ʥʝʨʽʜʢʽ ʚʠʧʘʜʢʠ ʩʫʾʮʠʜʽʚ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʠʤʠ ʟʘʩʦʙʘʤʠ. ʇʨʠ ʮʴʦʤʫ 

ʟʫʩʪʨʽʯʘʁ ʪʴʩʷ ʷʢ ʤʦʥʦ-, ʪʘʢ ʽ ʧʦʣʽʚʘʣʝʥʪʥʽ ʦʪʨʫʻʥʥʷ.  

ɹʽʣʴʰʽʩʪʴ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʟʤʽʥʦʶ ʨʝʦ-

ʣʦʛʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʢʨʦʚʽ, ʩʚʽʪʦʚʠʤ ʩʪʘʥʜʘʨʪʦʤ ʫ ʢʦʨʠʛʫʚʘʥʥʽ ʷʢʠʭ ʻ ʢʣʦ-

ʧʽʜʦʛʨʝʣʴ. ɿʘʨʘʟ ʢʣʦʧʽʜʦʛʨʝʣʴ ʚʭʦʜʠʪʴ ʷʢ ʦʩʥʦʚʥʠʡ ʘʥʪʠʘʛʨʝʛʘʥʪʥʠʡ ʧʨʝʧʘ-

ʨʘʪ ʚ ʧʨʦʪʦʢʦʣʠ ʪʝʨʘʧʽʾ ʫʨʘʞʝʥʥʷ ʩʫʜʠʥ ʥʠʞʥʽʭ ʢʽʥʮʽʚʦʢ, ɻʂʉ, ʜʣʷ ʚʪʦʨʠʥʥʦʾ 

ʧʨʦʬʽʣʘʢʪʠʢʠ ɯʍʉ ʽ ʧʽʩʣʷ ʢʦʨʦʥʘʨʥʦʛʦ ʩʪʝʥʪʫʚʘʥʥʷ American Heart 

Association [24, 26].  

ɯʥʬʦʨʤʘʮʽʷ ʱʦʜʦ ʦʪʨʫʻʥʴ ʢʣʦʧʽʜʦʛʨʝʣʝʤ ʥʘ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ ʚʽʜʩʫʪʥʷ, 

ʥʝ ʚ ʦʩʪʘʥʥʶ ʯʝʨʛʫ ʪʦʤʫ, ʱʦ ʤʝʪʦʜʠ ʡʦʛʦ ʭʽʤʽʢʦ-ʪʦʢʩʠʢʦʣʦʛʽʯʥʦʛʦ ʜʦʩʣʽ-

ʜʞʝʥʥʷ ʥʝ ʨʦʟʨʦʙʣʝʥʦ, ʘ ʢʣʽʥʽʯʥʘ ʢʘʨʪʠʥʘ ʦʪʨʫʻʥʴ ʪʘ ʧʝʨʝʜʦʟʫʚʘʥʴ ʥʝ ʤʘʻ ʯʽ-

ʪʢʦ ʚʠʨʘʞʝʥʠʭ ʩʧʝʮʠʬʽʯʥʠʭ ʩʠʤʧʪʦʤʽʚ ʟʘ ʨʘʭʫʥʦʢ ʧʨʠʡʦʤʫ ʥʘ ʬʦʥʽ ʩʫʤʽʰʽ 

ʽʥʰʠʭ ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ. 

 

1.3 ʌʽʟʽʢʦ-ʭʽʤʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʢʣʦʧʽʜʦʛʨʝʣʶ. ʄʝʪʦʜʠ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʪʘ 

ʢʽʣʴʢʽʩʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʶ 

 

ʂʣʦʧʽʜʦʛʨʝʣʴ (ʘʛʨʝʛʘʣʴ, ʟʽʣʪ, ʣʽʩʪʘʙ, ʧʣʘʚʽʢʩ, ʣʦʧʽʨʝʣ, ʝʛʽʪʨʦʤʙ) ʥʘʣʝ-

ʞʠʪʴ ʜʦ ʘʥʪʠʘʛʨʝʛʘʥʪʥʠʭ ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ; ʟʘ ʭʽʤʽʯʥʦʶ ʩʪʨʫʢʪʫʨʦʶ  ̒ʤʝ-

ʪʠʣ-(+)-(S)-ʘʣʴʬʘ-(ʦ-ʭʣʦʨʬʝʥʣ̔)-6,7-ʜʠʛ̔ʜʨʦʪʽʥ̒ʦ[3.2-c]ʧ̔ʨʠʜʠʥ-5(4ʅ) ʘʮʝʪʘ-

ʪʦʤ [51, 52]. 

ʋ ʤʝʜʠʮʠʥʽ ʢʣʦʧʽʜʦʛʨʝʣʴ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʩʦʣʽ ʩʫʣʴʬʘʪʥʦʾ ʢʠʩ-

ʣʦʪʠ - ʢʣʦʧʽʜʦʛʨʝʣʶ ʛʽʜʨʦʩʫʣʴʬʘʪʫ (ʜʘʣʽ ʢʣʦʧʽʜʦʛʨʝʣʴ), ʦʧʠʩʘʥʦʛʦ ʚ ʤʦʥʦʛ-

ʨʘʬʽʾ ɽʚʨʦʧʝʡʩʴʢʦʾ ʬʘʨʤʘʢʦʧʝʾ. ʉʪʨʫʢʪʫʨʥʘ ʽ ʙʨʫʪʪʦ-ʬʦʨʤʫʣʘ ʮʽʻʾ ʨʝʯʦʚʠʥʠ 

ʥʘʚʝʜʝʥʽ ʥʠʞʯʝ (ʨʠʩʫʥʦʢ 1.2). 
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ʈʠʩ 1.2 ʉʪʨʫʢʪʫʨʥʘ ʬʦʨʤʫʣʘ ʢʣʦʧʽʜʦʛʨʝʣʶ 

C16H16ClNO2S Ŀʅ2Sʆ4                                                                      ʄ.ʤ. 419,9 

 

ʂʣʦʧʽʜʦʛʨʝʣʴ ï ʙʽʣʠʡ ʘʙʦ ʟʣʝʛʢʘ ʞʦʚʪʠʡ ʧʦʨʦʰʦʢ, ʛʽʨʢʠʡ ʥʘ ʩʤʘʢ, ʙʝʟ 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʟʘʧʘʭʫ. ʇʨʘʢʪʠʯʥʦ ʥʝʨʦʟʯʠʥʥʠʡ ʫ ʚʦʜʽ ʧʨʠ ʥʝʡʪʨʘʣʴʥʦʤʫ ʨʅ, 

ʣʝʛʢʦ ʨʦʟʯʠʥʠʡ ʧʨʠ ʨʅ 1, ʣʝʛʢʦ ʨʦʟʯʠʥʥʠʡ ʫ ʤʝʪʘʥʦʣʽ,  ʤʘʣʦ ʨʦʟʯʠʥʠʡ ʚ ʤʝ-

ʪʠʣʝʥʭʣʦʨʠʜʽ, ʧʦʤʽʨʥʦ ʨʦʟʯʠʥʥʠʡ ʚ ʘʮʝʪʦʥʽ, ʧʨʘʢʪʠʯʥʦ ʥʝ ʨʦʟʯʠʥʥʠʡ ʚ ʝʪʘ-

ʥʦʣʽ. ʈʦʟʯʠʥʷʻʪʴʩʷ ʚ ʨʦʟʚʝʜʝʥʠʭ ʤʽʥʝʨʘʣʴʥʠʭ ʢʠʩʣʦʪʘʭ [51, 52]. 

ʇʣʘʚʠʪʴʩʷ ʢʣʦʧʽʜʦʛʨʝʣʴ ʚ ʜʽʘʧʘʟʦʥʽ ʪʝʤʧʝʨʘʪʫʨ 184̄ ʉ [51]. 

ʄʦʣʝʢʫʣʘ ʢʣʦʧʽʜʦʛʨʝʣʶ ʤʘʻ ʘʩʠʤʝʪʨʠʯʥʠʡ ʘʪʦʤ ʚʫʛʣʝʮʶ, ʱʦ ʩʪʚʦʨʶʻ 

ʤʦʞʣʠʚʽʩʪʴ ʜʣʷ ʫʪʚʦʨʝʥʥʷ ʜʚʦʭ ʦʧʪʠʯʥʠʭ ʽʟʦʤʝʨʽʚ  ʟ R ʪʘ S ʢʦʥʬʽʛʫʨʘʮʽ̒ .ʁ 

ʂʣʦʧʽʜʛʨʝʣʴ ï ʣʽʢʘʨʩʴʢʘ ʨʝʯʦʚʠʥʘ ʟ ʦʜʥʠʤ ʘʢʪʠʚʥʠʤ ʝʥʘʥʪʽʦʤʝʨʦʤ ʽ ʦʜʥʠʤ 

ʝʥʘʥʪʽʦʤʝʨʦʤ ʟ ʧʦʙʽʯʥʠʤʠ ʝʬʝʢʪʘʤʠ. (S) -ʽʟʦʤʝʨ ʢʣʦʧʽʜʦʛʨʝʣʶ ʤʘʻ ʚʩʶ ʙʘʞʘ-

ʥʫ ʘʥʪʠʪʨʦʤʙʦʮʠʪʘʨʥʫ ʘʢʪʠʚʥʽʩʪ ɹʽ ʥʝʟʥʘʯʥʫ ʥʝʡʨʦʪʦʢʩʠʯʥʩ̔ʪʴ, ʪʦʜʽ ʷʢ (R) -

ʝʥʘʥʪʽʦʤʝʨ ʥʝ ʜʘʻ ʚʥʝʩʦʢ ʚ ʧʦʟʠʪʠʚʥʫ ʘʢʪʠʚʥʽʩʪʴ, ʘʣʝ, ʧʦ ʩʫʪʽ ʩʧʨʘʚʠ, ʚʽʜʧʦ-

ʚʽʜʘʻ ʟʘ ʚʩʶ ʥʝʡʨʦʪʦʢʩʠʯʥʩ̔ʪʴ. ʊʘʢʠʤ ʯʠʥʦʤ, ʪʽʣʴʢʠ (S) -ʢʣʦʧʽʜʦʛʨʝʣʴ ʙʫʚ ʨʦ-

ʟʨʦʙʣʝʥʠʡ  ̔ʚʠʡʰʦʚ ʥʘ ʨʠʥʦʢ [52]. 

ʄʽʩʪʠʪʴ ʥʝ ʤʝʥʰʝ 99,0 % ʽ ʥʝ ʙʽʣʴʰʝ 101,1 % C16H16ClNO2S ʅ2Sʆ4 ʚ ʧʝ-

ʨʝʨʘʭʫʥʢʫ ʥʘ ʙʝʟʚʦʜʥʫ ʽ ʚʽʣʴʥʫ ʚʽʜ ʟʘʣʠʰʢʦʚʠʭ ʨʦʟʯʠʥʥʠʢʽʚ ʨʝʯʦʚʠʥʠ [53]. 

ɺ̔ ʜʦʤʦ, ʱʦ ʧʽʩʣʷ ʦʨʘʣʴʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʣʽʢʘʨʩʴʢʦʾ ʬʦʨʤʠ ʢʣʦʧʽʜʦʛʨʝ-

ʣʶ ʚ ʧʣʘʟʤʽ ʢʨʦʚʽ ʬʽʢʩʫʻʪʴʩʷ ʷʢ ʜʽʶʯʘ ʨʝʯʦʚʠʥʘ ïʢʣʦʧʽʜʦʛʨʝʣʴ ʪʘʢ ʽ ʡʦʛʦ ʤʝ-

ʪʘʙʦʣʽʪ ʢʣʦʧʜ̔ʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʘ ʢʠʩʣʦʪʘ [54]. 

ɸʚʪʦʨʦʤ ʈʝʜʴʢʽʥʦʡ ɭ. ɸ. ʙʫʣʦ ʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʢʣʦʧʽʜʦʛʨʝʣʴ ʜʫʞʝ ʣʝʛʢʦ 

ʨʦʟʯʠʥʥʠʡ ʫ ʚʦʜʽ ʛʦʨʷʯʽʡ ʪʘ 0,1 ʄ ʨʦʟʯʠʥʽ ʥʘʪʨʽ ʁʛʽʜʨʦʢʩʠʜʫ, ʜʠʤʝʢʩʠʜʽ, ʪʘ 

ʧʨʦʧʽʣʝʥʛʣʽʢʦʣʽ (ʧʨʠ ʥʘʛʨʽʚʘʥʥʽ), 0,1 ʄ ʨʦʟʯʠʥʽ ʢʠʩʣʦʪʠ ʭʣʦʨʠʜʥʦʾ, ʨʦʟʯʠʥ-
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ʥʠʡ ʫ ʛʣʽʮʝʨʠʥʽ, ʤʘʣʦʨʦʟʯʠʥʥʠʡ ʫ ʧʦʣʽʝʪʠʣʝʥʦʢʩʠʜʽ 400 ʪʘ ʪʚʠʥʽ- 80 (ʥʘʚʽʪʴ 

ʧʨʠ ʥʘʛʨʽʚʘʥʥʽ), ʧʨʘʢʪʠʯʥʦ ʥʝ ʨʦʟʯʠʥʠʡ ʫ ʨʦʟʧʣʘʚʣʝʥʦʤʫ ʪʚʝʨʜʦʤʫ ʞʠʨʽ, ʦʣʽ-

ʷʭ ʩʦʥʷʰʥʠʢʦʚʽʡ, ʢʘʩʪʦʨʦʚʽʡ, ʪʘ ʚʘʟʝʣʽʥʦʚʽʡ ʥʘʚʽʪʴ ʧʨʠ ʥʘʛʨʚ̔ʘʥʥʽ [55]. 

 

1.3.1 ʄʝʪʦʜʠ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʪʘ ʢʽʣʴʢʽʩʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʣʽʢʘʨʩʴʢʦʾ ʩʫʙʩʪʘ-

ʥʮʽʾ 

 

ɿʛʽʜʥʦ ɽʚʨʦʧʝʡʩʴʢʦʾ ʪʘ ɹʨʠʪʘʥʩʴʢʦʾ ʌʘʨʤʘʢʦʧʝʾ, ʌʘʨʤʘʢʦʧʝʡʥʦʾ ʩʪʘʪʪʽ 

ʈʦʩʽʡʩʴʢʦʾ ʌʝʜʝʨʘʮʽʾ  ̒ʪʘʢʽ ʤʝʪʦʜʠ ʽʜʝʥʪʠʬʠʢʘʮʽʾ ʪʘ ʢʽʣʴʢʽʩʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ 

ʣʽʢʘʨʩʴʢʦʾ ʨʝʯʦʚʠʥʠ: 

1. ɯʏ-ʩʧʝʢʪʨʦʩʢʦʧʽʷ. ɯʥʬʨʘʯʝʨʚʦʥʠʡ ʩʧʝʢʪʨ ʩʫʙʩʪʘʥʮʽʾ, ʟʥʷʪʠʡ ʚ ʜʠʩʢʫ ʟ ʢʘ-

ʣʽʶ ʙʨʦʤʽʜʦʤ, ʚ ʦʙʣʘʩʪʽ ʚʽʜ 4000 ʜʦ 400 ʩʤ
-1
 ʟʘ ʧʦʣʦʞʝʥʥʶ ʩʤʫʛ ʧʦʛʣʠ-

ʥʘʥʥʷ ʧʦʚʠʥʝʥ ʚʽʜʧʦʚʽʜʘʪʠ ʩʧʝʢʪʨʫ ʩʪʘʥʜʘʨʪʥʦʛʦ ʟʨʘʟʢʘ ʢʣʦʧʽʜʦʛʨʝʣ̫. 

ʗʢʱʦ ʩʧʝʢʪʨʠ ʚʽʜʨʽʟʥʷʶʪʴʩʷ, ʚʠʧʨʦʙʫʚʘʥʫ ʩʫʙʩʪʘʥʮʽʶ ʽ ʩʪʘʥʜʘʨʪʥʠʡ 

ʟʨʘʟʦʢ ʢʣʦʧʽʜʦʛʨʝʣ ̫ʨʦʟʯʠʥʷʶʪʴ ʦʢʨʝʤʦ ʚ ʤʽʥʽʤʘʣʴʥʠʭ ʦʙʩʷʛʘʭ ʝʪʘʥʦʣʫ ʙʝʟ-

ʚʦʜʥʦʛʦ, ʚʠʧʘʨʶʶʪʴ ʜʦ ʩʫʭʦʛʦ ʥʘ ʚʦʜʷʥʽʡ ʙʘʥʽ ʽ ʟʘʧʠʩʫʶʪʴ ʩʧʝʢʪʨʠ ʩʫʭʠʭ ʟʘ-

ʣʠhʢʽʚ [51, 56, 57]. 

2 ʇʠʪʦʤʝ ʦʧʪʠʯʥʝ ʦʙʝʨʥʝʥʥʷ +54 ʜʦ +58 (ʘʥʛʽʜʨʠʜʥʽ ʩʫʙʩʪʘʥʮʽʾ). ʈʦʟʯʠʥʠʪʠ 

0,250 ʛ ʚ ʤʝʪʘʥʦʣ ̔ʪʘ ʨʦʟʙʘʚʠʪʠ ʜʦ 25 ʤʣ ʪʠʤ ʞʝ ʨʦʟʯʠʥʥʠʢʦʤ [51, 57]. ɼʘ-

ʥʠʡ ʤʝʪʦʜ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʜʣʷ ʘʥʘʣʽʟʫ ʦʨʠʛʽʥʘʣʴʥʦʛʦ ʪʘ ʛʝʥʝʨʠʯʥʦʛʦ 

ʧʨʝʧʘʨʘʪʫ ʢʣʦʧʽʜʦʛʨʝʣʶ [62].  

ʂʽʣʴʢʽʩʥʝ ʚʠʟʥʘʯʝʥʥʷ. ɸʣʢʘʣʽʤʝʪʨʽʷ, ʧʨʷʤʝ ʪʠʪʫʚʘʥʥʷ. ɹʣʠʟʴʢʦ 0,16 ʛ 

(ʪʦʯʥʘ ʥʘʚʘʞʢʘ) ʩʫʙʩʪʘʥʮʽʾ ʨʦʟʯʠʥʷʶʪʴ ʚ ʩʫʤʽʰʽ 10 ʤʣ ʘʮʝʪʦʥʫ, 10 ʤʣ ʤʝʪʘ-

ʥʦʣʫ ʪʘ 30 ʤʣ ʚʦʜʠ. ʊʠʪʨʫʶʪʴ 0,1 ʄ ʨʦʟʯʠʥʦʤ ʥʘʪʨʽʶ ʛʽʜʨʦʢʩʠʜʫ. ʂʽʥʮʝʚʫ 

ʪʦʯʢʫ ʪʠʪʨʫʚʘʥʥʷ ʚʠʟʥʘʯʘʶʪʴ ʧʦʪʝʥʮʽʦʤʝʪʨʠʯʥʦ. ʇʽʜ ʯʘʩ ʪʠʪʨʫʚʘʥʥʷ ʤʦʞʝ 

ʩʧʦʩʪʝʨʽʛʘʪʠʩʷ ʫʪʚʦʨʝʥʥʷ ʦʩʘʜʫ. ʇʘʨʘʣʝʣʴʥʦ ʧʨʦʚʦʜʷʪʴ ʢʦʥʪʨʦʣʴʥʠʡ ʜʦʩʣʽʜ. 

1 ʤʣ 0,1 ʄ ʨʦʟʯʠʥʫ ʥʘʪʨʽʶ ʛʽʜʨʦʢʩʠʜʫ ʚʽʜʧʦʚʽʜʘʻ 20,99 ʤʛ ʢʣʦʧʽʜʦʛʨʝ-

ʣʶ ʩʫʣʴʬʘʪʫ C16H18ClNO6S2 [51, 56, 57]. 

ɿʛʽʜʥʦ ʜʘʥʠʭ ʉlopidgrel Clarke`s Analysis of Drugs and Poisions ʽʩʥʫʶʪʴ 

ʪʘʢʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ [45]. 
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1. ɻʘʟʦʚʘ ʭʨʦʤʘʪʦʛʨʘʬʽʷ.ʂʦʣʦʥʢʘ Dɺ1 (30m*0,25mm, 0,1Õm ʪʦʚʱʠʥʘ 

ʧʣʽʚʢʠ). ʊʝʤʧʝʨʘʪʫʨʘ ʢʦʣʦʥʢʠ ʚʽʜ 120
0
 ʜʦ 290

0
 ʨʦʟʛʘʥʷʻʪʴʩʷ ʟʘ 30 ʭʚʠ-

ʣʠʥ, ʧʨʦʚʦʜʠʪʴʩʷ ʧʨʦʪʷʛʦʤ 3ʭ ʭʚʠʣʠʥ. ʊʝʤʧʝʨʘʪʫʨʘ ʽʥʞʝʢʪʦʨʘ: 290
0
.  

ɻʘʟ-ʥʦʩʽʡ ʛʝʣʽʡ, ʰʚʠʜʢʽʩʪʴ ʧʦʪʦʢʫ 40 ʩʤ /ʩ. ɺʠʷʚʣʝʥʥʷ MS (CI (ʭʽʤʽʯʥʘ 

ʽʦʥʽʟʘʮʽʷ), ʨʝʞʠʤ FS (ʧʦʚʥʝ ʩʢʘʥʫʚʘʥʥʷ)). ʏʘʩ ʫʪʨʠʤʘʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʶ 

(ʧʦʭʽʜʥʝ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ), 6,5 ʭʚ. 

2. ʋʌ-ʩʧʝʢʪʨʦʩʢʦʧʽʷ. ʂʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʘ  ʢʠʩʣʦʪʘ ʤʘʻ ʪʨʠ ʩʧʝʢʪʨʠ 

ʧʦʛʣʠʥʘʥʥʷ-270, 278, 308 ʥʤ. 

3. ʄʘʩ-ʩʧʝʢʪʨʦʩʢʦʧʽʷ. ɻʦʣʦʚʥʽ ʽʦʥʠ ʧʨʠ m/z 262, 264, 110, 138, 125, 152, 

89,77 (ʢʣʦʧʽʜʦʛʨʝʣʴ ʙʽʩʫʣʴʬʘʪ). 

ɸʚʪʦʨʘʤʠ Lyudmyla Antypenko, Svitlana Gladysheva, Svitlana Vasyuk  ʙʫʣʘ 

ʧʨʦʚʝʜʝʥʝ ʚʠʟʥʘʯʝʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʶ ʙʽʩʫʣʴʬʘʪʫ ʯʠʩʪʦʾ ʨʝʯʦʚʠʥʠ ʋʌ-

ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʥʠʤ ʤʝʪʦʜʦʤ ʜʣʷ ʣʽʢʘʨʩʴʢʠʭ ʬʦʨʤ [58].  ɹʫʣʦ ʚʠʷʚʣʝʥʦ, 

ʱʦ ʚ ʤʝʪʘʥʦʣʴʥʦʤʫ ʨʦʟʯʠʥʽ ʙʽʩʫʣʴʬʘʪ ʢʣʦʧʽʜʦʛʨʝʣʶ ʤʦʞʝ ʙʫʪʠ ʧʨʦʩʪʦ, ʟʘ 

ʥʠʟʴʢʦʶ ʚʘʨʪʽʩʪʶ, ʰʚʠʜʢʠʤ ʽ ʪʦʯʥʦ ʷʢʽʩʥʦ ʽ ʢʽʣʴʢʽʩʥʦ ʚʠʟʥʘʯʝʥʦ ʟʘ ʜʦʧʦʤʦ-

ʛʦʶ ʋʌ-ʩʧʝʢʪʨʦʩʢʦʧʽʾ ʚ ʯʠʩʪʽʡ ʨʝʯʦʚʠʥʽ ʟʘ ʤʘʢʩʠʤʫʤ ʧʦʛʣʠʥʘʥʥʷ ʧʨʠ 203 

ʥʤ. ʇʝʨʝʚʽʨʢʘ ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ ʩʧʦʩʦʙʫ ʧʦʢʘʟʘʚ, ʱʦ ʢʘʣʽʙʨʫʚʘʣʴʥʘ ʢʨʠʚʘ ʤʘ-

ʣʘ ʛʘʨʥʫ ʣʽʥʽʡʥʽʩʪʴ (r 
2
 = 0,9929) ʫ ʢʦʥʮʝʥʪʨʘʮʽʾ ʜʽʘʧʘʟʦʥ ʪʷʛʘʥʥʷ 1,0-2,6 ʤʛ / 

100 ʤʣ. LOD ʟʥʘʡʜʝʥʦ ʩʪʘʥʦʚʠʚ 0,59 ʤʛ / 100 ʤʣ, ʘ LOQ ʩʪʘʥʦʚʠʚ 1,78 ʤʛ / 

100 ʤʣ. ʊʘʢʽ ʢʨʠʪʝʨʽʾ, ʷʢ ʪʦʯʥʽʩʪʴ, ʪʦʯʥʽʩʪʴ, ʤʽʮʥʽʩʪʴ ʪʘ ʤʽʮʥʽʩʪʴ ʪʘʢʦʞ ʧʦʢʘ-

ʟʘʣʘ ʚʠʩʦʢʫ ʚʘʣʽʜʥʽʩʪʴ ʽ ʚʽʜʪʚʦʨʶʚʘʥʽʩʪʴ ʤʝʪʦʜʫ, ʧʦʤʽʪʠʚʰʠ ʚʠʩʦʢʫ ʚʘʞʣʠ-

ʚʽʩʪʴ ʟʚʠʯʘʡʥʦʛʦ ʧʝʨʝʤʽʰʫʚʘʥʥʷ ʽ ʪʝʤʧʝʨʘʪʫʨʠ 20 Á C[59].  

ɸʛʨʘʚʘʣ ʪʘ ʽʥ.,[60,66] ʨʦʟʨʦʙʠʣʠ ʪʘ ʧʝʨʝʚʽʨʠʣʠ ʩʪʘʙʽʣʴʥʽʩʪʴ, ʱʦ ʚʢʘʟʫʻ ʥʘ 

ɺɽʈʍ ʤʝʪʦʜ ʚʠʟʥʘʯʝʥʥʷ ʙʽʩʫʣʴʬʘʪʫ ʢʣʦʧʽʜʦʛʨʝʣʶ ʷʢ ʩʫʙʩʪʘʥʮʽʾ ʪʘ ʚ ʬʘʨʤʘ-

ʮʝʚʪʠʯʥʽʡ ʣʽʢʘʨʩʴʢʽʡ ʬʦʨʤ̔. ʄʝʪʦʜ ʚʠʢʦʨʠʩʪʦʚʫʚʘʚ ʘʣʶʤʽʥʽʻʚʽ ʧʣʘʩʪʠʥʠ TLC 

ʟ ʧʦʧʝʨʝʜʥʽʤ ʧʦʢʨʠʪʪʷʤ ʟ ʩʠʣʽʢʘʛʝʣʝʤ 60F-254 ʷʢ ʥʝʨʫʭʦʤʦʶ ʬʘʟʦʶ. ʉʠʩʪʝʤʘ 

ʨʦʟʯʠʥʥʠʢʽʚ ʩʢʣʘʜʘʣʘʩʷ ʟ ʚʫʛʣʝʮʶ ʪʝʪʨʘʭʣʦʨʠʜ / ʭʣʦʨʦʬʦʨʤ / ʘʮʝʪʦʥ (6: 4: 

0,15, ʦʙ / ʦʙ).  ʂʣʦʧʽʜʦʛʨʝʣʴ ʙʽʩʫʣʴʬʘʪʫ ʧʽʜʜʘʚʘʣʠ ʢʠʩʣʦʪʥʦʤʫ ʪʘ ʣʫʞʥʦʤʫ 

ʛʽʜʨʦʣʽʟʫ, ʦʢʠʩʣʝʥʥ,ʁ ʬʦʪʦʜʝʛʨʘʜʘʮʽʾ ʪʘ ʩʫʭʽʡ ʪʝʨʤʽʯʥʽʡ ʦʙʨʦʙʮ.̔ ɼʝʥʩʠʪʦʤʝ-

ʪʨʠʯʥʠʡ ʘʥʘʣʽʟ ʙʽʩʫʣʴʬʘʪʫ ʢʣʦʧʽʜʦʛʨʝʣʶ ʧʨʦʚʦʜʠʣʠ ʚ ʨʝʞʠʤʽ ʧʦʛʣʠʥʘʥʥʷ 
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ʧʨʠ 230 ʥʤ. ɼʘʥʽ ʣʽʥʽʡʥʦʾ ʨʝʛʨʝʩʽʾ ʜʣʷ ʢʘʣʽʙʨʫʚʘʣʴʥʠʭ ʛʨʘʬʽʢʽʚ ʧʦʢʘʟʘʣʠ ʭʦ-

ʨʦʠhʡ ʣʽʥʽʡʥʠʡ ʚʟʘʻʤʦʟʚ'ʷʟʦʢ ʟ r
2
 = 0,9999 / 0,001 ʫ ʜʽʘʧʘʟʦʥʽ ʢʦʥʮʝʥʪʨʘʮʽʡ 

200 - 1000 ʥʛ. ʄʝʞʽ ʚʠʷʚʣʝʥʥʷ ʪʘ ʢʽʣʴʢʽʩʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʩʪʘʥʦʚʠʣʠ 40 ʪʘ 120 

ʥʛ ʥʘ ʧʣʷʤ,̔ ʚʽʜʧʦʚʽʜʥʦ. ʇʨʝʧʘʨʘʪ ʟʘʟʥʘʻ ʢʠʩʣʦʪʥʦʛʦ ʛʽʜʨʦʣʽʟʫ, ʦʩʥʦʚʥʦʛʦ ʛʽʜ-

ʨʦʣʽʟʫ, ʦʢʠʩʣʝʥʥʷ ʪʘ ʪʝʨʤʽʯʥʦ ʾʜʝʛʨʘʜʘʮʽʾ [66]. 

 

1.3.2  ʄʝʪʦʜʠ ʚʠʟʥʘʯʝʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʶ ʪʘ ʡʦʛʦ ʜʦʤʽʰʦʢ ʚ ʣʽʢʘʨʩʴʢʠʭ ʟʘ-

ʩʦʙʘʭ  

 

ɿʛʽʜʥʦ ɼʝʨʞʘʚʥʦʾ ʌʘʨʤʘʢʦʧʝʾ ʋʢʨʘʾʥʠ ʢʣʦʧʽʜʦʛʨʝʣʴ ʚ ʪʘʙʣʝʪʢʘʭ ʤʦʞʥʦ 

ʚʠʟʥʘʯʘʪʠ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ [53]: 

1. ʋʣʴʪʨʘʬʽʦʣʝʪʦʚʠʡ ʩʧʝʢʪʨ ʧʦʛʣʠʥʘʥʥʷ ʨʦʟʯʠʥʫ, ʚʠʛʦʪʦʚʣʝʥʦʛʦ ʫ ʚʠʧʨʦ-

ʙʫʚʘʥʥʽ çʆʜʥʦʨʽʜʥʽʩʪʴ ʜʦʟʦʚʘʥʠʭ ʦʜʠʥʠʮʴè, ʚ ʦʙʣʘʩʪʽ ʚʽʜ 250 ʥʤ ʜʦ 300 

ʥʤ ʧʦʚʠʥʝʥ ʤʘʪʠ ʤʘʢʩʠʤʫʤ ʟʘ ʪʠʭ ʩʘʤʠʭ ʜʦʚʞʠʥ ʭʚʠʣʴ, ʱʦ ʽ ʨʦʟʯʠʥ 

ʧʦʨʽʚʥʷʥʥʷ, ʧʨʠʛʦʪʦʚʘʥʠʡ ʫ ʚʠʧʨʦʙʫʚʘʥʥʽ çʆʜʥʦʨʽʜʥʽʩʪʴ ʜʦʟʦʚʘʥʠʭ 

ʦʜʠʥʠʮʴè. 

2. ʇʝʨʝʛʣʷʜʘʶʪʴ ʭʨʦʤʘʪʦʛʨʘʤʫ, ʦʜʝʨʞʘʥʫ ʚ ʨʦʟʜʽʣʽ çʂʽʣʴʢʽʩʥʝ ʚʠʟʥʘʯʝʥ-

ʥʷè. ʈʝʟʫʣʴʪʘʪʠ: ʥʘ ʭʨʦʤʘʪʦʛʨʘʤ̔  ʚʠʧʨʦʙʫʚʘʥʥʦʛʦ ʨʦʟʯʠʥʫ ʯʘʩ ʫʪʨʠ-

ʤʘʥʥʷ ʦʩʥʦʚʥʦʛʦ ʧʽʢʘ ʤʘʻ ʚʽʜʧʦʚʽʜʘʪʠ ʯʘʩʫ ʫʪʨʠʤʘʥʥʷ ʦʩʥʦʚʥʦʛʦ ʧʽʢʘ 

ʥʘ ʭʨʦʤʘʪʦʛʨʘʤʤʽ ʨʦʟʯʠʥʫ ʧʨʽʚʥʷʥʥʷ. 

ʂʽʣʴʢʽʩʥʝ ʚʠʟʥʘʯʝʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʶ ʚ ʪʘʙʣʝʪʢʘʭ ʚʠʢʦʥʫʶʪʴ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʤʝʪʦʜʽʚ ʚʠʩʦʢʦʝʬʝʢʪʠʚʥʦʾ ʨʽʜʠʥʥʦʾ ʭʨʦʤʘʪʦʛʨʘʬʽʾ ʽ ʘʙʩʦʨʙʮʽʡʥʦʾ ʩʧʝʢʪʨʦʬʦ-

ʪʦʤʝʪʨʽʾ ʚ ʋʌ-ʦʙʣʘʩʪʽ ʩʧʝʢʪʨʫ. ʂʣʦʧʽʜʦʛʨʝʣʴ ʝʢʩʪʨʘʛʫʶʪʴ ʽʟ ʪʘʙʣʝʪʦʢ ʘʮʝʪʦ-

ʥʽʪʨʠʣʦʤ ʽ ʭʨʦʤʘʪʦʛʨʘʬʫʶʪʴ ʥʘ ʢʦʣʦʥʮʽ Nova-Pʘk C18 ʟ ʋʌ-ʜʝʪʝʢʮʽʻʶ ʧʨʠ 

220 ʥʤ. ʅʝʨʫʭʦʤʘ ʬʘʟʘ: ʦʚʦʤʫʢʦʾʜ, ʙʽʣʦʢ, ʱʦ ʟʜʘʪʥʠʡ ʨʦʟʧʽʟʥʘʚʘʪʠ ʧʪʠʯʥʽ 

ʽʟʦʤʝʨʠ, ʭʽʤʽʯʥʦ ʧʨʠʱʝʧʣʝʥʠʡ ʜʦ ʯʘʩʪʠʥʦʢ ʩʠʣʽʢʘʛʝʣʶ ʙʣʠʟʴʢʦ 5 ʤʢʤ ʜʽʘʤʝ-

ʪʨʦʤ ʽ ʨʦʟʤʽʨʦʤ ʧʦʨ 120 ɸ. ʈʫʭʦʤʘ ʬʘʟʘ ï ʩʫʤʽʰ 0,067 ʄ ʬʦʩʬʘʪʥʦʛʦ ʙʫʬʝʨ-

ʥʦʛʦ ʨʦʟʯʠʥʫ (ʨʅ = 7,95) ʽ ʘʮʝʪʦʥʽʪʨʠʣʫ (75:25). ʐʚʠʜʢʽʩʪʴ ʨʫʭʦʤʦʾ ʬʘʟʠ: 1,0 

ʤʣ/ʭʚ. ʆʙ`ʻʤ ʧʨʦʙʠ, ʱʦ ʚʚʦʜʠʪʴʩʷ 10 ʤʢʣ. ʈʝʟʫʣʴʪʘʪʠ ʚʠʟʥʘʯʝʥʥʷ ʚ ʤʝʪʦʜʽ 
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ɺɽʈʍ ʩʪʘʥʦʚʣʷʪʴ 99,85 Ñ 0,04 %; ʚ ʤʝʪʦʜʽ ʋʌ-ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʽʾ ï 100,08 Ñ 

0,09 % [39]. 

ɺʘʞʣʠʚʦʶ ʩʢʣʘʜʦʚʦʶ ʬʘʨʤʘʮʝʚʪʠʯʥʦʾ ʨʦʟʨʦʙʢʠ ʣʽʢʘʨʩʴʢʦʾ ʬʦʨʤʠ ʻ ʟʘʙʝʟ-

ʧʝʯʝʥʥʷ ʾʾ ʩʪʘʙʽʣʴʥʦʩʪʽ ʧʨʠ ʟʘʜʘʥʠʭ ʫʤʦʚʘʭ ʟʙʝʨʽʛʘʥʥʷ, ʱʦ ʦʟʥʘʯʘ ̒ʧʽʜʙʽʨ ʩʫ-

ʢʫʧʥʦʩʪʽ ʙʽʦʬʘʨʤʘʮʝʚʪʠʯʥʠʭ ʬʘʢʪʦʨʽʚ, ʷʢʽ ʛʘʨʘʥʪʫʶʪʴ ʟʙʝʨʝʞʝʥʥʷ ʧʘʨʘʤʝʪ-

ʨʽʚ ʛʦʪʦʚʦʾ ʣʽʢʘʨʩʴʢʦʾ ʬʦʨʤʠ ʚ ʨʘʤʢʘʭ ʩʧʝʮʠʬʽʢʘʮʽʾ ʽ ʥʝʦʙʭʽʜʥʠʭ ʧʘʨʘʤʝʪʨʽʚ 

ʙʽʦʜʦʩʪʫʧʥʦʩʪʽ. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʜʽʶʯʠʭ ʚʠʤʦʛ ʰʣʷʭʠ ʫʪʚʦʨʝʥʥʷ ʜʦʤʽʰʦʢ ʚ 

ʧʨʦʮʝʩʽ ʚʠʨʦʙʥʠʮʪʚʘ ʽ ʟʙʝʨʽʛʘʥʥʷ ʧʦʚʠʥʥʽ ʨʝʪʝʣʴʥʦ ʚʠʚʯʘʪʠʩʷ ʥʘ ʝʪʘʧʽ ʬʘʨ-

ʤʘʮʝʚʪʠʯʥʦʾ ʨʦʟʨʦʙʢʠ ʪʘ ʜʦʩʣʽʜʞʝʥʴ ʩʪʘʙʽʣʴʥʦʩʪʽ, ʘ ʾʭ ʥʘʷʚʥʽʩʪʴ ʽ ʢʽʣʴʢʽʩʥʠʡ 

ʚʤ̔ʩʪ ʚ ʧʦʜʘʣʴʰʦʤʫ ʢʦʥʪʨʦʣʶʚʘʪʠʩʷ. ɺʧʣʠʚ ʧʨʦʮʝʩʽʚ ʜʝʛʨʘʜʘʮʽʾ ʥʘ ʧʘʨʘʤʝʪ-

ʨʠ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʙʝʟʧʝʢʠ ʃɿ ʷʢ ʟ ʪʦʯʢʠ ʟʦʨʫ ʤʦʞʣʠʚʦʾ ʧʦʷʚʠ ʜʦʤʽʰʦʢ ʨʽʟ-

ʥʦʛʦ ʪʦʢʩʠʢʦʣʦʛʽʯʥʦʛʦ ʧʨʦʬʽʣʶ, ʪʘʢ ʽ ʟʥʠʞʝʥʥʷ ʚʤʽʩʪʫ ʜʽʶʯʦʾ ʨʝʯʦʚʠʥʠ, ʨʦ-

ʙʠʪʴ ʾʭ ʨʝʪʝʣʴʥʝ ʚʠʚʯʝʥʥʷ ʽ ʦʮʽʥʢʫ ʚʢʨʘʡ ʢʨʠʪʠʯʥʠʤʠ ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʪʝʭʥʦ-

ʣʦʛʽʯʥʦʾ ʨʦʟʨʦʙʢʠ ʃɿ, ʦʩʦʙʣʠʚʦ ʟʘʩʪʦʩʦʚʫʚʘʥʠʭ ʧʨʠ ʞʠʪʪʻʚʦʥʝʙʝʟʧʝʯʥʠʭ ʧʘ-

ʪʦʣʦʛʽʾ. ɿ ʤʝʪʦʶ ʦʮ̔ʥʢʠ ʩʪʫʧʝʥʷ ʚʧʣʠʚʫ ʨʽʟʥʠʭ ʙʽʦʬʘʨʤʘʮʝʚʪʠʯʥʠʭ ʬʘʢʪʦʨʽʚ 

ʥʘ ʧʘʨʘʤʝʪʨʠ ʩʪʘʙʽʣʴʥʦʩʪʽ ʣʽʢʘʨʩʴʢʦʛʦ ʟʘʩʦʙʫ (ʃɿ) ʟ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʬʽʟʠʢʦ-

ʭʽʤʽʯʥʦʾ ʥʝʩʪʘʙʽʣʴʥʦʩʪʽ ʙʫʣʦ ʚʠʢʦʥʘʥʦ ʙʘʛʘʪʦ ʨʦʙ̔ʪ ʟ ʧʦʨʽʚʥʷʣʴʥʦʛʦ ʚʠʚʯʝʥʥʷ 

ʢʽʣʴʢʽʩʥʦʛʦ ʽ ʷʢʽʩʥʦʛʦ ʚʤʽʩʪʫ ʜʦʤʽʰʦʢ ʚ ʃɿ ʥʘ ʦʩʥʦʚʽ ʢʣʦʧʽʜʦʛʨʝʣʶ.  

ʇʨʠ ʚʠʛʦʪʦʚʣʝʥʥʽ ʪʘʙʣʝʪʦʢ ʢʣʦʧʽʜʦʛʨʝʣʶ ʙʽʩʫʣʴʬʘʪʫ ʢʦʥʪʨʦʣʶʶʪʴ ʪʘʢʫ 

ʜʦʤʽʰʢʫ, ʷʢ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʘ ʢʠʩʣʦʪʘ. ʎʝ ʥʘʚʝʜʝʥʦ ʚ ʨʦʙʦʪʘʭ ʪʘʢʠʭ 

ʘʚʪʦʨʽʚ [62, 63, 64].  

ʌʘʨʤʘʢʦʧʝʷ-29,30 ʉʐɸ (USP-32) [96,97] ʧʝʨʝʨʘʭʫʚʘʣʠ ʤʝʪʦʜʠ ʚʠʟʥʘʯʝʥ-

ʥ ̫ʢʣʦʧʽʜʦʛʨʝʣʶ ʚ ʾʭ ʤʦʥʦʛʨʘʬʽʷʭ, ʧʨʦʧʦʥʫʶʯʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʨʽʜʠʥʥʫ 

ʭʨʦʤʘʪʦʛʨʘʬʽʶ ʟ Ultron ES-OVM L 57, ʭʽʨʘʣʴʥʘ ʩʧʝʮʠʬʽʯʥʘ ʢʦʣʦʥʢʘ (4,6 ʤʤ Ĭ 

150 ʤʤ) ʫʧʘʢʦʚʘʥʘ ʟ ʨʦʟʤʽʨʦʤ ʯʘʩʪʠʥʦʢ 5,0 ʤʢʤ. ɸʮʝʪʦʥʽʪʨʠʣ ʽ ʬʦʩʬʘʪʥʠʡ 

ʢʘʣʽʡʥʠʡ ʙʫʬʝʨ (10 ʤʄ) (75:25,v / v) ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʷʢ ʨʫʭʦʤʫ ʬʘʟʫ. ʐʚʠ-

ʜʢʽʩʪʴ ʧʦʪʦʢʫ ʩʪʘʥʦʚʠʣʘ ʧʨʠʙʣʠʟʥʦ 1,0 ʤʣ / ʭʚ ʽ 220 ʥʤ, ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʭ ʷʢ 

ʜʦʚʞʠʥʘ ʭʚʠʣʽ ʚʠʷʚʣʝʥʥʷ. ʂʦʣʠ ʘʥʘʣʽʟ ʧʨʦʚʦʜʠʚʩʷ ʮʠʤ ʤʝʪʦʜʦʤ, ʥʝʚʽʜʦʤʦ 

ʜʦʩʣʽʜʞʫʚʘʥʘ ʜʦʤʽʰʢʘ ʝʣʶʶʻʪʴʩʷ ʚ ʧʦʨʦʞʥʴʦʤʫ ʦʙʩʷʟʽ ʩʠʩʪʝʤʠ. ɺʽʜʦʤ ̔ʩʧʦ-

ʨʽʜʥʝʥ ̔ʩʧʦʣʫʢʠ ʢʣʦʧʽʜʦʛʨʝʣʶ ʙʫʣʠ ʥʘʚʝʜʝʥʽ ʥʘ ʤʘʣʶʥʢʫ 1.3. 
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ʈʠʩ. 1.2 ɼʦʤʽʰʢʠ ʚ ʣʽʢʘʨʩʴʢʦʤʫ ʟʘʩʦʙʽ ʢʣʦʧʽʜʦʛʨʝʣʶ ʙʽʩʫʣʴʬʘʪʫ 

 

 ʂʣʦʧʽʜʦʛʨʝʣʴ-ʙʝʟʠʣʘʪ ʤʽʩʪʠʪʴ ʻʜʠʥʠʡ ʩʪʝʨʝʦʛʝʥʥʠʡ ʮʝʥʪʨ ʽ ʤʘʻ ʪʘʢʽ 

ʜʦʤʽʰʢʠ, ʷʢ ((+) - (S) - (o-ʭʣʦʨʬʝʥʽʣ) -6,7-ʜʠʛʽʜʨʦʪʽʻʥʦ [3,2-ʩ] ʧʽʨʠʜʠʥ-5 (4ʅ) 

- ʦʮʪʦʚʘ ʢʠʩʣʦʪʘ, ʛʽʜʨʦʭʣʦʨʠʜ), ʷʢʠʡ ʚʽʜʦʤʠʡ ʷʢ ʜʦʤʽʰʢʘ ɸ ʪʘ (ʄʝʪʠʣ (+/-) - 

(ʦ-ʭʣʦʨʬʝʥʽʣ) -4,5-ʜʠʛʽʜʨʦʪʽʻʥʦ [2,3-ʩ] ʧʽʨʠʜʠʥ-6 (7ʅ) -ʘʮʝʪʘʪ, ʛʽʜʨʦʭʣʦʨʠʜ), 

ʷʢʠʡ ʚʽʜʦʤʠʡ ʷʢ ʜʦʤʽʰʢʘ B. ɺʦʥʠ ʚʚʦʜʷʪʴʩʷ ʧʽʜ ʯʘʩ ʚʠʨʦʙʥʠʮʪʚʘ. ɸʚʪʦʨʘʤʠ 

Pawaskar P.S., Dighe V.V. ʙʫʚ ʨʦʟʨʦʙʣʝʥ ʟʚʦʨʦʪʥʴʦʬʘʟʥʠʡ ʨʜ̔ʠʥʥʠʡ ʭʨʦʤʘʪʦ-

ʛʨʘʬʽʯʥʠʡ ʤʝʪʦʜ ʚʠʟʥʘʯʝʥʥʷ (+) - (S) - (ʦ-ʭʣʦʨʬʝʥʽʣ) -6,7-ʜʠʛʽʜʨʦʪʽʻʥʦ [3,2-ʩ] 

ʧʽʨʠʜʠʥ-5 (4ʅ) ïʦʮʪʦʚʠʡ ʢʠʩʣʦʪʘ, ʛʽʜʨʦʭʣʦʨʠʜ ʪʘ ʤʝʪʠʣ (+/-) - (ʦ-ʭʣʦʨʬʝʥʽʣ) -

4,5-ʜʠʛʽʜʨʦʪʽʻʥʦ [2,3-c] ʧʽʨʠʜʠʥ-6 (7H) -ʘʮʝʪʘʪ, ʛʽʜʨʦʭʣʦʨʠʜ ʟ ʢʣʦʧʽʜʦʛʨʝʣʶ 

ʙʝʟʠʣʘʪʫ [59,60]. ɺʠʩʦʢʦʝʬʝʢʪʠʚʥʠʡ ʤʝʪʦʜ ʨʽʜʠʥʥʦʾ ʭʨʦʤʘʪʦʛʨʘʬʽʾ (ɺɽʈʍ) 

ʟʘʪʚʝʨʜʞʝʥʦ ʜʣʷ ʢʽʣʴʢʽʩʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʜʦʤʽʰʢʠ A (ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦ-

ʚʦʾ ʢʠʩʣʪʠ) ʪʘ ʜʦʤʽʰʢʠ B ʟ ʢʣʦʧʽʜʦʛʨʝʣʶ ʙʝʩʠʣʘʪʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʫʣʴʪʨʘʬʽʦ-
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ʣʝʪʦʚʦʛʦ ʜʝʪʝʢʪʦʨʘ ʧʨʠ 220 ʥʤ. ʈʦʟʨʦʙʣʝʥʠʡ ʤʝʪʦʜ ʟʤʽʛ ʨʦʟʜʽʣʠʪʠ ʜʦʤʽʰʢʫ ɸ 

ʽ ʜʦʤʽʰʢʫ B ʢʣʦʧʽʜʦʛʨʝʣʶ ʙʝʟʠʣʘʪʫ ʟ ʦʩʥʦʚʥʠʤ ʧʨʝʧʘʨʘʪʦʤ ʚʧʨʦʜʦʚʞ 50 ʭʚ. 

ʇʨʦʚʝʜʝʥʦ ʭʨʦʤʘʪʦʛʨʘʬʽʯʥʝ ʨʦʟʜʽʣʝʥʥʷ ʭʨʦʤʘʪʦʛʨʘʬʽʻʶ ʟʚʦʨʦʪʥʦʾ ʬʘʟʠ ʟ ʚʠ-

ʢʦʨʠʩʪʘʥʥʷʤ ʢʦʣʦʥʢʠ C 8 (Zorbax SB C 8 250 ʤʤ x 4,6 ʤʤ x 5 ʤʢʤ), ʟ ʨʫʭʦ-

ʤʦ ʁʬʘʟʦ ,ʁ ʱʦ ʚʢʣʶʯʘʻ ʙʫʬʝʨʥʠʡ ʨʦʟʯʠʥ ʪʘ ʘʮʝʪʦʥʽʪʨʠʣ ʫ ʛʨʘʜʽʻʥʪʥʽʡ ʢʦʤ-

ʧʦʟʠʮʽʾ ʧʨʠ ʰʚʠʜʢʦʩʪʽ ʧʦʪʦʢʫ 1,0 ʤʣ / ʭʚ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 25 Á C. ʄʝʞʘ ʚʠʷʚ-

ʣʝʥʥʷ ʽ ʤʝʞʘ ʢʽʣʴʢʽʩʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʜʦʤʽʰʢʠ ɸ ʙʫʣʠ ʚʠʷʚʣʝʥʦ, ʱʦ 0,07 ʤʢʛ / 

ʤʣ ʽ 0,20 ʤʢʛ / ʤʣ, ʘ ʜʦʤʽʰʢʠ B ʚʠʷʚʣʝʥʦ 0,10 ʤʢʛ / ʤʣ ʽ 0,30 ʤʢʛ / ʤʣ ʚʽʜʧʦʚʽ-

ʜʥʦ. ʃʽʥʽʡʥʽʩʪʴ ʨʝʘʢʮʽʾ ʜʦʤʽʰʢʠ A ʟʥʘʭʦʜʠʣʘʩʷ ʚ ʤʝʞʘʭ ʚʽʜ 0,20 ʤʢʛ / ʤʣ ʜʦ 

3,0 ʤʢʛ / ʤʣ ʧʨʠ r > 0,9999. ʃʽʥʽʡʥʽʩʪʴ ʨʝʘʢʮʽʾ ʜʦʤʽʰʢʠ B ʟʥʘʭʦʜʠʣʘʩʷ ʚ ʜʽʘʧʘ-

ʟʦʥʽ ʚʽʜ 0,30 ʤʢʛ / ʤʣ ʜʦ 4,5 ʤʢʛ / ʤʣ ʧʨʠ r> 0,9995. ʄʝʪʦʜ ʙʫʚ ʟʘʪʚʝʨʜʞʝʥʠʡ 

ʪʘ ʚʠʟʥʘʥʠʡ ʧʨʠʜʘʪʥʠʤ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʜʦʤʽʰʢʠ ɸ ʪʘ ʜʦʤʽʰʢʠ B ʚ ʢʣʦʧʽʜʦʛ-

ʨʝʣʶ ʙʝʩʠʣʘʪʥʦʛʦ ʦʩʥʦʚʥʦʛʦ ʧʨʝʧʘʨʘʪʫ [61]. 

 ɸʚʪʦʨʘʤʠ AMR LOTFY SABER, MOHMED ALAA ELMOSALLAMY  

ʙʫʣʦ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʨʽʜʢʽ ʭʨʦʤʘʪʦʛʨʘʬʽʯʥʽ ʪʘ ʧʦʪʝʥʮʽʦʤʝʪʨʠʯʥʽ ʤʝʪʦʜʠ ʜʣʷ 

ʚʠʟʥʘʯʝʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʶ [61]. ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʶ ʫ ʬʘʨʤʘʮʝʚʪʠ-

ʯʥʠʭ ʧʨʝʧʘʨʘʪʘʭ ʨʦʟʨʦʙʣʝʥʦ ʜʚʽ ʨʽʟʥʽ ʤʝʪʦʜʠʢʠ. ɹʫʚ ʨʦʟʨʦʙʣʝʥ ʤʝʪʦʜ ɺɽʈʍ, 

ʜʝ ʭʨʦʤʘʪʦʛʨʘʬʽʯʥʠʡ ʘʥʘʣʽʟ ʧʨʦʚʦʜʠʪʴʩʷ ʥʘ ʢʦʣʦʥʮʽ Nova-PakÈ C18 (3,9 ʤʤ 

Ĭ 150 ʤʤ, 5 ʤʢʤ) ʟ ʘʤʽʘʯʥʠʡ ʙʫʬʝʨ ʬʦʨʤʘʪʫ, ʜʦʚʝʜʝʥʠʡ ʤʫʨʘʰʠʥʦʶ ʢʠʩʣʦ-

ʪʦʶ ʜʦ ʨʅ 4,0, ʘʮʝʪʦʥʽʪʨʠʣʦʤ (40:60, ʦʙ. / ʦʙ.) ʷʢ ʨʫʭʦʤʫ ʬʘʟʫ ʪʘ ʜʝʪʝʢʪʫʚʘʥ-

ʥʷ ʧʨʠ 225 ʥʤ. ʆʪʨʠʤʘʥʦ ʭʦʨʦʰʫ ʣʽʥʽʡʥʽʩʪʴ (0,9993, r), ʪʦʯʥʽʩʪʴ (Ó 99,20 %) 

ʪʘ ʪʦʯʥʽʩʪʴ (Ò 0,6 RSD). ʇʦʪʝʥʮʽʦʤʝʪʨʠʯʥʽ ʚʠʤʽʨʶʚʘʥʥʷ ʙʘʟʫʶʪʴʩʷ ʥʘ ʽʦʥʥʽʡ 

ʧʘʨʽ ʪʝʪʨʘ- (ʧ-ʭʣʦʨʬʝʥʽʣ) ʙʦʨʘʪ-ʢʣʦʧʽʜʦʛʨʝʣʴ ʷʢ ʝʣʝʢʪʨʦʘʢʪʠʚʥʠʡ ʤʘʪʝʨʘ̔ʣ, 

ʱʦ ʚʢʣʶʯʘʻ ʧʣʘʩʪʠʬʽʢʦʚʘʥʫ ʇɺʍ-ʤʝʤʙʨʘʥʫ ʟ ʦ-ʥʽʪʨʦʬʝʥʽʣ-ʦʢʪʠʣʦʚʠʡ ʝʬʽʨ 

ʘʙʦ ʜʽʦʢʪʠʣ-ʬʪʘʣʘʪ. ʇʝʨʝʜ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʜʘʪʯʠʢ ʚʠʪʨʠʤʫʶʪʴ ʚʧʨʦʜʦʚʞ ʦɦ-

ʥʘʡʤʝʥʰʝ ʜʚʦʭ ʜʥʽʚ ʫ 0,1 ʄ ʨʦʟʯʠʥʽ ʣʽʢʘʨʩʴʢʦʛʦ ʟʘʩʦʙʫ. ʎʝ ʜʝʤʦʥʩʪʨʫʻ ʰʚʠ-

ʜʢʫ ʪʘ ʩʪʘʙʽʣʴʥʫ ʨʝʘʢʮʽʶ ʅʝʨʥʩʪʘ ʥʘ ʢʣʦʧʽʜʦʛʨʝʣʴ ʫ ʜʽʘʧʘʟʦʥʽ ʢʦʥʮʝʥʪʨʘʮʽʡ 

1,0 Ĭ 10-5 ~ 1,0 Ĭ 10-2 ʄ ʪʘ ʜʽʘʧʘʟʦʥʽ ʨʅ 1,5 - 4,0. ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʽʟ ʩʝ-

ʨʝʜʥʽʤ ʢʦʝʬʽʮʽʻʥʪʦʤ ʚʽʜʥʦʚʣʝʥʥʷ 100,6 % ʪʘ ʩʝʨʝʜʥʽʤ ʩʪʘʥʜʘʨʪʥʠʤ ʚʽʜʭʠʣʝʥ-

ʥʷʤ 0,86 % ʚʽʜ ʥʦʤʽʥʘʣʴʥʦʛʦ. ʄʝʪʦʜ ʜʝʤʦʥʩʪʨʫʻ ʨʦʟʫʤʥʫ ʩʝʣʝʢʪʠʚʥʽʩʪʴ ʱʦʜʦ 
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ʢʣʦʧʽʜʦʛʨʝʣʶ ʛʽʜʨʦʛʝʥʩʫʣʴʬʘʪʫ ʟʘ ʥʘʷʚʥʦʩʪʽ ʙʘʛʘʪʴʦʭ ʢʘʪʽʦʥʽʚ. ɺʽʜʩʫʪʥʽʩʪʴ 

ʟʥʘʯʥʠʭ ʧʝʨʝʰʢʦʜ ʩʧʨʠʯʠʥʝʥʽ ʜʦʧʦʤʽʞʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ ʪʘ ʨʦʟʨʽʜʞʫʚʘʯʘʤʠ 

[61]. ɸʥʘʣʦʛʽʯʥʠʤ ʤʝʪʦʜʦʤ ʢʦʨʠʩʪʫʚʘʣʠʩʷ ʘʚʪʦʨʠ ʨʦʙʦʪʠ, ʧʨʠ ʧʦʨʽʚʥʷʣʴʥʦʤʫ 

ʘʥʘʣʽʟʽ ʬʽʠʢʦ-ʭʽʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʦʨʠʛʽʥʘʣʴʥʦʛʦ ʪʘ ʛʝʥʝʨʠʯʥʦʛʦ ʧʨʝʧʘʨʘʪʽʚ 

ʢʣʦʧʽʜʦʛʨʝʣʶ [63, 64, 65]. 

ɼʣʷ ʢʣʦʧʽʜʦʛʨʝʣʶ ʦʧʠʩʘʥʽ ʰʣʷʭʠ ʢʠʩʣʦʪʥʦʛʦ, ʣʫʞʥʦʛʦ ʛʜ̔ʨʦʣʪ̔ʠʯʥʦʛʦ 

ʨʦʟʢʣʘʜʘʥʥʷ, ʦʢʠʩʥʦʾ ʽ ʬʦʪʦʜʝʛʨʘʜʘʮʽ,ʾ ʘ ʪʘʢʦʞ ʚʧʣʠʚ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʯʠʥʥʠ-

ʢʘ ʥʘ ʧʨʦʮʝʩ ʨʫʡʥʫʚʘʥʥʷ ʤʦʣʝʢʫʣʠ [65]. ʂʣʦʧʽʜʦʛʨʝʣʴ ʤʽʩʪʠʪʴ ʩʢʣʘʜʥʦʝʬʨ̔ʥʫ 

ʛʨʫʧʫ ʽ ʻ ʩʧʦʣʫʢʦʶ, ʷʢʘ ʣʝʛʢʦ ʧʽʜʜʘʪ̒ʴʩʷ ʛʽʜʨʦʣʽʟʫ ʟ ʫʪʚʦʨʝʥʥʷʤ ʬʘʨʤʘʢʦʣʦ-

ʛʽʯʥʦ ʥʝʘʢʪʠʚʥʦ ʾʩʧʦʣʫʢʠ. 

ʇʨʦʜʫʢʪ ʛʽʜʨʦʣʽʟʫ ʢʣʦʧʽʜʦʛʨʝʣʶ (ʨʠʩʫʥʦʢ 1.4) ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ ʜʝ-

ʤʝʪʠʣʴʦʚʘʥʝ ʟ'ʻʜʥʘʥʥʷ, ʡʦʛʦ ʫʪʚʦʨʶʚʘʥʥʷ ʟʥʠʞʫʻ ʚʤʽʩʪ ʜʽʶʯʦʾ ʨʝʯʦʚʠʥʠ  ʽ 

ʢʦʥʪʨʦʣʶʻʪʴʩʷ ʚ ʛʦʪʦʚʽʡ ʣʽʢʘʨʩʴʢʽʡ ʬʦʨʤʽ ʷʢ ʜʦʤʽʰʢʘ ɸ [63,64,65].  

 

ʈʠʩ. 1.3 ʇʨʦʜʫʢʪ ʛʽʜʨʦʣʽʟʫ ʢʣʦʧʽʜʦʛʨʝʣʶ (ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʘ ʢʠʩ-

ʣʦʪʘ) 

 

ʅʘʷʣ ʪʘ ʽʥ.,[66] ʧʨʦʚʝʣʠ ʧʦʨʽʚʥʷʣʴʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʟ 18 ʤʘʨʢʘʤʠ ʪʘʙʣʝ-

ʪʦʢ PLAVIX ʤʽʩʪʠʪʴ ʢʣʦʧʽʜʦʛʨʝʣʴ ʛʽʜʨʦʛʝʥʩʫʣʴʬʘʪ ʜʦ ʣʽʢʘʨʩʴʢʦʛʦ ʟʘʩʦʙʫ-

ʥʦʚʘʪʦʨʘ ʜʣʷ ʦʜʥʦʨʽʜʥʦʩʪʽ ʤʘʩʘ, ʧʨʦʬʽʣʴ ʜʦʤʽʰʦʢ, ʚʤʽʩʪ, ʚʣʘʩʪʠʚʦʩʪʽ ʨʦʟʯʠ-

ʥʝʥʥʷ ʪʘ ʩʪʽʡʢʽʩʪʴ. ɼʣʷ ʪʦʛʦ, ʱʦʙ ʤʘʪʠ ʤʦʞʣʠʚʽʩʪʴ ʚʽʜʦʢʨʝʤʣʶʶʪʴ R-

ʝʥʘʥʪʽʦʤʝʨ ʢʣʦʧʽʜʦʛʨʝʣʶ, ʝʥʘʥʪʽʦʩʧʝʮʠʬʽʯʥʫ ʨʽʜʠʥʥʫ ʭʨʦʤʘʪʦʛʨʘʬʽʶ. ʄʝʪʦʜ 

ʙʫʚ ʚʠʢʦʨʠʩʪʘʥʠʡ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʜʦʤʽʰʦʢ ʪʘ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʘʥʘʣʽʟʫ. ɺʽʜʧʦ-

ʚʽʜʥʦ ʜʦ ʧʦʨʽʚʥʷʣʴʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ, ʙʽʣʴʰʽʩʪʴ ʙʨʝʥʜʽʚ ʙʫʣʠ ʥʝ ʩʭʦʞʠʤʠ ʥʘ 

ʚʠʭʽʜʥʠʡ ʣʽʢʘʨʩʴʢʠʡ ʟʘʩʽʙ: ʾʭ ʢʽʣʴʢʽʩʪʴ ʜʦʤʽʰʦʢ ʩʪʘʥʦʚʠʣʘ ʚʠʱʝ, ʚʤʽʩʪ ʢʣʦʧʽ-

ʜʦʛʨʝʣʶ ʥʠʞʯʠʡ, ʧʨʦʬʽʣʽ ʨʦʟʯʠʥʝʥʥʷ ʨʽʟʥʽ ʽ ʧʽʩʣʷ ʪʨʴʦʭ ʤʽʩʷʮʽʚ ʚ ʫʤʦʚʘʭ 
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ʩʪʨʝʩʫ ʚ ʦʨʠʛʽʥʘʣʴʥʽʡ ʫʧʘʢʦʚʮʽ, ʨʝʟʫʣʴʪʘʪʠ ʜʣʷ ʟʨʘʟʢʽʚ ʪʘ ʧʦʩʠʣʘʥʥʷ ʽʩʪʦʪʥʦ 

ʚʜ̔ʨʽʟʥʷʣʠʩʴ ʫ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ [65, 66]. ʉʢʣʘʜ ʢʣʦʧʽʜʦʛʨʝʣʶ ʦʮʽʥʶʚʘʚʩʷ 

ʪʘʢʦʞ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʤʝʪʦʜʫ ʢʘʧʽʣʷʨʥʦʛʦ ʟʦʥʘʣʴʥʦʛʦ ʝʣʝʢʪʨʦʬʦʨʝʟʫ ʟ ʚʠ-

ʢʦʨʠʩʪʘʥʥʷʤ ʜʣʷ ʧʦʜʽʣʫ ʝʥʘʥʪʽʦʤʝʨʽʚ ʮʠʢʣʦʜʝʢʩʪʨʠʥʚ̔ [64, 66]. 

ɼʣʷ ʧʦʨʽʚʥʷʥʥʷ ʦʨʽʛʽʥʘʣʴʥʦʛʦ ʧʨʝʧʘʨʘʪʫ ʢʣʦʧʽʜʦʛʨʝʣʶ ʪʘ ʛʝʥʝʨʠʯʥʦʛʦ 

ʧʨʝʧʘʨʘʪʫ ʢʣʦʧʽʜʦʛʨʝʣʶ ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ ʥʘʩʪʫʧʥʽ ʤʝʪʦʜʠ [67, 69]: ʄʝʪʦʜ 

ʋʌ-ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʽʾ ʙʫʚ ʚʠʢʦʨʠʩʪʘʥʠʡ ʜʣʷ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʪʘ ʢʽʣʴʢʽʩʥʛʦ ʚʠ-

ʟʥʘʯʝʥʥʷ ʩʫʙʩʪʘʥʮʽʾ ʢʣʦʧʽʜʦʛʨʝʣʶ ʫ ʩʢʣʘʜʽ ʧʨʝʧʘʨʘʪʽʚ. ʅʘʚʘʞʢʠ ʽʟ ʚʤʽʩʪʦʤ 

ʩʫʙʩʪʘʥʮʽʾ ʙʣʠʟʴʢʦ 50 ʤʛ ʜʠʩʧʝʨʛʫʚʘʣʠ ʫ 50 ʤʣ ʤʝʪʘʥʦʣʫ, ʮʝʥʪʨʠʬʫʛʫʚʘʣʠ ʽ 

ʨʦʟʚʦʜʠʣʠ ʚʦʜʦʶ ʫ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ 1:50 (0,02 %). ʉʧʝʢʪʨʠ ʧʦʛʣʠʥʘʥʥʷ ʨʝʻʩʪ-

ʨʫʚʘʣʠ ʚ ʜʽʘʧʘʟʦʥʽ ʜʦʚʞʠʥʠ ʭʚʠʣʴ ʚʽʜ 200 ʜʦ 260 ʥʘ ʥʘ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʽ 

çSʨʝʩʦrd 40 ʄè, ʅʽʤʝʯʯʠʥʘ. ʇʘʨʘʣʝʣʴʥʦ ʨʝʻʩʪʨʫʚʘʣʠ ʩʧʝʢʪ 0,02 % ʨʦʟʯʠʥʫ 

ʩʪʘʥʜʘʨʪʥʦʾ ʩʫʙʩʪʘʥʮʽʾ. ɼʣʷ ʨʦʟʨʘʭʫʥʢʫ ʢʽʣʴʢʽʩʥʦʛʦ ʚʤʽʩʪʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ 

ʟʥʘʯʝʥʥʷ ʦʧʪʠʯʥʠʭ ʛʫʩʪʠʥ ʜʦʩʣʽʜʞʫʚʘʥʥʠʭ ʨʦʟʯʠʥʽʚ ʧʨʠ 225ʥʤ. 

ɸʚʪʦʨʘʤʠ ʪʘʢʦʞ ʙʫʣʦ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʥʘʩʪʫʧʥʽ ʤʝʪʦʜʠʢʠ ʚʠʷʚʣʝʥʥʷ 

ʢʣʦʧʽʜʦʛʨʝʣʶ ʙʽʩʫʣʴʬʘʪʫ ʚ ʩʫʙʩʪʘʥʮʽʷʭ ʪʘ ʬʘʨʤʘʮʝʚʪʠʯʥʠʭ ʣʽʢʘʨʩʴʢʠʭ ʬʦʨ-

ʤʘʭ [66,68,70,71]. 

ʄʝʪʦʜ ɻʍ-ʄʉ ʜʣʷ ʘʥʘʣʽʟʫ ʙʽʩʫʣʴʬʘʪʫ ʢʣʦʧʽʜʦʛʨʝʣʶ. ʍʨʦʤʘʪʦʛʨʘʬʽʯʥʝ 

ʨʦʟʜʽʣʝʥʥʷ ʧʨʦʚʦʜʠʣʠ ʥʘ ʧʨʠʩʪʨʦʾ Shimadzu -GCMS-QP2010 Plus, ʦʙʣʘʜʥʘ-

ʥʦʤʫ ʢʦʣʦʥʦʶ META-5X (30,0 ʤ X 0,32 ʤʤ X 0,25 ʤʤ), ʛʘʟʦʤ-ʥʦʩʽʻʤ ʙʫʚ He, ʽ 

ʚʠʪʨʘʪʦʶ ʛʘʟʫ 1,27 ʤʣ / ʭʚ. ʄʘʩ-ʩʧʝʢʪʨʠ ʙʫʣʠ ʦʪʨʠʤʘʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʽʦʥʽʟʘ-

ʮʽʾ ʝʣʝʢʪʨʦʥʥʠʤ ʫʜʘʨʦʤ (EI) ʧʨʠ 70 ʝɺ, ʷʢʽʩʥʠʡ ʘʥʘʣʽʟ ʧʨʦʚʦʜʠʚʩʷ ʚ ʨʝʞʠʤʽ 

ʩʢʘʥʫʚʘʥʥʷ, ʘ ʢʽʣʴʢʽʩʥʠʡ - ʫ ʨʝʞʠʤʽ SIM. ʏʘʩ ʫʪʨʠʤʘʥʥʷ ʙʽʩʩʫʣʴʬʘʪʫ ʢʣʦʧʽ-

ʜʦʛʨʝʣʶ ʩʪʘʥʦʚʠʚ ʙʣʠʟʴʢʦ 17,2 ʭʚ. ʂʣʦʧʽʜʦʛʨʝʣʴ ʙʽʩʫʣʴʬʘʪ ʧʽʜʜʘʚʘʣʠ ʢʠʩʣʦ-

ʪʥʦʤʫ ʪʘ ʣʫʞʥʦʤʫ ʛʽʜʨʦʣʽʟʫ, ʦʢʠʩʣʝʥʥʶ ʪʘ ʬʦʪʦʜʝʛʨʘʜʘʮʽʾ. ʄʝʪʦʜ ʙʫʚ ʧʝʨʝ-

ʚʽʨʝʥʠʡ ʜʣʷ ʨʽʟʥʠʭ ʧʘʨʘʤʝʪʨʽʚ. ʈʝʟʫʣʴʪʘʪʠ ʩʚʽʜʯʘʪʴ ʧʨʦ ʪʝ, ʱʦ ʧʨʝʧʘʨʘʪ ʙʫʚ 

ʩʧʨʠʡʥʷʪʣʠʚʠʡ ʜʦ ʜʝʛʨʘʜʘʮʽʾ. ʋʩʽ ʧʽʢʠ ʨʦʟʢʣʘʜʝʥʠʭ ʧʨʦʜʫʢʪʽʚ ʙʫʣʠ ʚʠʜʽʣʝʥʽ ʟ 

ʘʢʪʠʚʥʦʛʦ ʬʘʨʤʘʮʝʚʪʠʯʥʦʛʦ ʽʥʛʨʝʜʽʻʥʪʘ ʟʽ ʟʥʘʯʥʠʤ ʨʽʟʥʠʤ ʯʘʩʦʤ ʫʪʨʠʤʫʚʘʥ-

ʥʷ. ʆʩʢʽʣʴʢʠ ʤʝʪʦʜ ʤʦʞʝ ʝʬʝʢʪʠʚʥʦ ʚʽʜʜʽʣʷʪʠ ʣʽʢʘʨʩʴʢʠʡ ʟʘʩʽʙ ʚʽʜ ʧʨʦʜʫʢʪʽʚ 
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ʡʦʛʦ ʨʦʟʧʘʜʫ, ʡʦʛʦ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʷʢ ʤʝʪʦʜ, ʱʦ ʚʢʘʟʫʻ ʥʘ ʩʪʘʙʽʣʴ-

ʥʽʩʪʴ [72,73]. 

ʋ ʨʦʙʦʪʽ ʘʚʪʦʨʽʚ ʧʨʝʜʩʪʘʚʣʝʥʦ ʨʦʟʨʦʙʢʫ ʪʘ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʥʦʚʦʛʦ ʤʝʪʦʜʫ 

ɺɽʈʍ-ʋʌ ʜʣʷ ʦʜʥʦʯʘʩʥʦʛʦ ʢʽʣʴʢʽʩʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʶ ʪʘ ʧʨʦʜʫʢ-

ʪʫ ʡʦʛʦ ʛʽʜʨʦʣʽʟʫ ʢʣʦʧʽʜʦʛʨʝʣʶ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ (CCA) ʟ ʩʫʙʩʪʘʥʮʽʡ ʪʘ ʣʽ-

ʢʘʨʩʴʢʠʭ ʬʦʨʤ. ʈʦʟʨʦʙʢʘ ʭʨʦʤʘʪʦʛʨʘʬʽʯʥʦʛʦ ʤʝʪʦʜʫ ʟʘʩʥʦʚʘʥʘ ʥʘ ʧʽʜʭʦʜʽ ʜʦ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ (DOE). ʂʽʣʴʢʽʩʥʠʡ ʘʥʘʣʽʟ ʚʠʙʨʘʥʠʭ ʩʧʦʣʫʢ 

ʧʨʦʚʦʜʠʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʽʜʠʥʥʦʾ ʭʨʦʤʘʪʦʛʨʘʬʽʯʥʦʾ ʩʠʩʪʝʤʠ Waters (Waters, 

ʄʽʣʬʦʨʜ, ʄʘʩʩʘʯʫʩʝʪʩ, ʉʐɸ), ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʙʘʛʘʪʦʨʘʟʦʚʦʾ ʩʠʩʪʝʤʠ ʧʦʜʘ-

ʯʽ 600 E, ʩʠʩʪʝʤʠ Waters AF ʫ ʣʽʥʽʡʥʦʤʫ ʜʝʛʘʟʘʪʦʨʽ, 486 ʋʌ-ʨʝʛʫʣʴʦʚʘʥʦʛʦ 

ʜʝʪʝʢʪʦʨʘ ʧʦʛʣʠʥʘʥʥʷ ʪʘ Waters 717 ʧʣʶʩ ʘʚʪʦʩʘʤʧʣʝʨ. ɺʠʭʽʜʥʠʡ ʩʠʛʥʘʣ ʢʦʥ-

ʪʨʦʣʶʚʘʣʠ ʪʘ ʦʙʨʦʙʣʷʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ Empower 

(Waters, Milford, MA, USA) [74, 75]. ʍʨʦʤʘʪʦʛʨʘʬʽʯʥʝ ʨʦʟʜʽʣʝʥʥʷ ʙʫʣʦ ʜʦʩʷʛ-

ʥʫʪʦ ʥʘ ʢʦʣʦʥʮʽ Hypersil Gold, 5 ʤʢʤ 150 ʭ 4 ʤʤ (Thermo Fisher Scientific, 

Waltham, MA, USA). ʆʙ'ʻʤ ʽʥ'ʻʢʮʽʾ ʩʪʘʥʦʚʠʚ 10 ʤʢʣ, ʘ ʧʘʯʢʘ ʋʌ-ʜʝʪʝʢʪʦʨʘ 

ʚʠʢʦʥʫʚʘʣʘʩʴ ʧʨʠ 210 ʥʤ. ɽʣʶʮʽʷ ʙʫʣʘ ʽʟʦʢʨʘʪʠʯʥʦʶ ʟ ʨʫʭʦʤʦʶ ʬʘʟʦʶ ʱʦ 

ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʩʫʤʽʰʝʡ ʘʮʝʪʦʥʽʪʨʠʣʫ ʪʘ ʪʨʠʬʪʦʨʫʢʩʫʩʥʦʾ ʢʠʩʣʦʪʠ. ʊʦʯʥʠʡ 

ʩʢʣʘʜ ʨʫʭʦʤʦʾ ʬʘʟʠ, ʰʚʠʜʢʽʩʪʴ ʧʦʪʦʢʫ ʪʘ ʪʝʤʧʝʨʘʪʫʨʫ ʢʦʣʦʥʢʠ ʚʠʟʥʘʯʘʣʠ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʢʦʥʩʪʨʫʢʮʽʾ [75, 76, 77]. 

ʄʽʪʘʢʦʩ ʪʘ ʇʘʥʜʝʨʽ [78] ʨʦʟʨʦʙʠʣʠ ʪʘ ʧʝʨʝʚʽʨʠʣʠ ʦʙʝʨʥʝʥʦʬʘʟʥʫ ɺɽʈʍ, 

ʤʝʪʦʜ ʚʠʟʥʘʯʝʥʥʷ ʩʪʘʙʽʣʴʥʦʩʪʽ ʢʣʦʧʽʜʦʛʨʝʣʶ ʫ ʬʘʨʤʘʮʝʚʪʠʯʥʽʡ ʛʘʣʫʟʽ ʣʽʢʘʨ-

ʩʴʢʽ ʬʦʨʤʠ. ɺʠʟʥʘʯʝʥʥʷ ʧʨʦʚʦʜʠʣʠ ʥʘ ʥʘʧʽʚʤʽʢʨʦʢʦʣʦʥʮʽ BDS C8 (250 Ĭ 2,1 

ʤʤ ʚʥʫʪʨʽʰʥʴʦʚʝʥʥʦ, ʨʦʟʤʽʨ ʯʘʩʪʠʥʦʢ 5 ʤʢʤ); ʨʫʭʦʤʘ ʬʘʟʘ ʩʢʣʘʜʘʣʘʩʷ ʽʟ ʩʫ-

ʤʽʰʽ 0,010 ʄ ʜʠʛʽʜʨʦʬʦʩʬʘʪ ʥʘʪʨʽʶ (ʨʅ 3,0) ʪʘ ʘʮʝʪʦʥʽʪʨʠʣ (35:65, ʦʙ. / ʦʙ.), 

ʱʦ ʧʝʨʝʢʘʯʫʶʪʴʩʷ ʚ ʧʦʪʦʮʽ ʰʚʠʜʢʽʩʪʴ 0,30 ʤʣ / ʭʚ. ʋʌ-ʜʝʪʝʢʪʦʨ ʧʨʘʮʶʚʘʚ 

ʧʨʠ 235 ʥʤ, ʽ ʚ ʷʢʦʩʪʽ ʥʴʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʥʘʧʨʦʢʩʝʥ ʚʥʫʪʨʽʰʥʽʡ ʩʪʘʥʜʘʨʪ. 

ʏʘʩ ʫʪʨʠʤʘʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʶ ʪʘ ʥʘʧʨʦʢʩʝʥʫ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʴ ʷʢ ʚʥʫʪ-

ʨʽʰʥʴʦʛʦ ʩʪʘʥʜʘʨʪʫ, ʩʪʘʥʦʚʠʣʠ 3,08 ʪʘ 6,28 ʭʚ ʚʽʜʧʦʚʽʜʥʦ. ʂʘʣʽʙʨʫʚʘʣʴʥʽ ʛʨʘ-

ʬʽʢʠ ʻ ʣʽʥʽʡʥʠʤʠ (r = 0,9991, n = 6), ʚ ʜʽʘʧʘʟʦʥʽ ʢʦʥʮʝʥʪʨʘʮʽʡ ʢʣʦʧʽʜʦʛʨʝʣʶ 

1,00ï3,00 ʤʢʛ / ʤʣ. ʚʥʫʪʨʽʰʥʴʦ- ʪʘ ʤʽʞʜʝʥʥʽ ʟʥʘʯʝʥʥʷ ʈʉɼ ʙʫʣʠ 1,96 %. ʄʝʞʽ 
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ʚʠʷʚʣʝʥʥʷ ʪʘ ʢʽʣʴʢʽʩʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʩʪʘʥʦʚʠʣʠ 0,12 ʪʘ 0,39 ʤʢʛ / ʤʣ ʚʽʜʧʦʚʽ-

ʜʥʦ. 

ɺʠʩʦʢʦʝʬʝʢʪʠʚʥʠʡ ʨʽʜʠʥʥʦ-ʭʨʦʤʘʪʦʛʨʘʬʽʯʥʠʡ ʤʝʪʦʜ ʟ ʦʙʝʨʥʝʥʦʶ ʬʘ-

ʟʦʶ ʙʫʚ ʨʦʟʨʦʙʣʝʥʠʡ ʪʘ ʟʘʪʚʝʨʜʞʝʥʠʡ ʜʣʷ ʦʜʥʦʯʘʩʥʦʛʦ ʭʨʦʤʘʪʦʛʨʘʬʽʯʥʦʛʦ 

ʝʣʶʶʚʘʥʥʷ ʪʨʴʦʭ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʠʭ ʧʨʝʧʘʨʘʪʽʚ, ʘ ʩʘʤʝ ʢʣʦʧʽʜʦʛʨʝʣʶ, ʘʩʧʽ-

ʨʠʥʫ (ASP) ʪʘ ʘʪʦʨʚʘʩʪʘʪʠʥʫ. ʄʝʪʦʜ ʙʫʚ ʨʦʟʨʦʙʣʝʥʠʡ ʫ ʧʣʘʟʤʽ ʱʫʨʽʚ ʪʘ ʜʦʟʦ-

ʚʘʥʦʤʫ ʩʢʣʘʜʽ ʟ ʚʠʩʦʢʦʷʢʽʩʥʠʤ ʭʨʦʤʘʪʦʛʨʘʬʽʯʥʠʤ ʨʦʟʜʽʣʝʥʥʷʤ ʤʽʞ ʧʽʢʘʤʠ 

ʣʽʢʘʨʩʴʢʦʛʦ ʟʘʩʦʙʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʘʥʘʣʽʪʠʯʥʦʾ ʢʦʣʦʥʢʠ ʟ ʥʝʨʞʘʚʽʶʯʦʾ ʩʪʘʣʽ, 

ʪʝʨʤʦʙʝʪʘ-ʦʩʥʦʚʥʦʾ, ʉ18 (25 Ĭ 0,46 ʩʤ, 5 ʤʢʤ). ʉʠʩʪʝʤʫ ʝʢʩʧʣʫʘʪʫʚʘʣʠ ʧʨʠ 25 

Á C ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʨʫʭʦʤʦʾ ʬʘʟʠ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʘʮʝʪʦʥʽʪʨʠʣʫ ʪʘ ʬʦʩʬʘʪ-

ʥʦʛʦ ʙʫʬʝʨʘ (pH 3,0) ʫ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ ʛʨʘʜʽʻʥʪʽʚ ʧʨʠ ʰʚʠʜʢʦʩʪʽ ʧʦʪʦʢʫ 1 ʤʣ 

ʭʚ (-1) ʟ ʜʝʪʝʢʪʫʚʘʥʥʷʤ ʫʣʴʪʨʘʬʽʦʣʝʪʫ ʧʨʠ 232 ʥʤ. ʇʘʨʘʤʝʪʨʠʯʥʫ ʩʪʘʪʠʩʪʠʢʫ, 

ʪʦʙʪʦ ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ 0,999, ʦʮʽʥʶʚʘʣʠ ʜʣʷ ʚʩʽʭ ʧʨʝʧʘʨʘʪʽʚ, ʱʦ ʤʘʶʪʴ 

ʣʽʥʽʡʥʽʩʪʴ ʫ ʜʦʩʣʽʜʞʫʚʘʥʦʤʫ ʜʽʘʧʘʟʦʥʽ ʢʦʥʮʝʥʪʨʘʮʽʡ (10-10 000 ʥʛ ʤʣ (-1)) ʫ 

ʧʣʘʟʤʽ ʱʫʨʽʚ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʥʝʟʚʘʞʝʥʫ ʢʘʣʽʙʨʫʚʘʣʴʥʫ ʢʨʠʚʫ. ʊʦʯʥʽʩʪʴ ʟʨʘ-

ʟʢʽʚ ʜʣʷ ʰʝʩʪʠ ʧʦʚʪʦʨʥʠʭ ʚʠʤʽʨʶʚʘʥʴ ʥʘ ʥʠʞʥʽʡ ʤʝʞʽ ʨʽʚʥʷ ʢʽʣʴʢʽʩʥʦʛʦ ʚʠ-

ʟʥʘʯʝʥʥʷ ʙʫʣʘ ʚ ʤʝʞʘʭ. ʄʝʪʦʜ ʙʫʚ ʟʘʩʪʦʩʦʚʥʠʡ ʜʣʷ ʢʦʥʪʨʦʣʶ ʷʢʦʩʪʽ ʟʛʘʜʘʥʠʭ 

ʧʨʝʧʘʨʘʪʽʚ ʫ ʩʠʨʦʚʠʥʽ, ʩʠʧʫʯʠʭ ʣʽʢʘʨʩʴʢʠʭ ʪʘ ʬʘʨʤʘʮʝʚʪʠʯʥʠʭ ʩʢʣʘʜʘʭ, ʘ ʪʘ-

ʢʦʞ ʫ ʬʘʨʤʘʢʦʢʽʥʝʪʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ [77]. 

 

1.3.3 ʄʝʪʦʜʠ ʚʠʟʥʘʯʝʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʶ ʪʘ ʡʦʛʦ ʤʝʪʘʙʦʣʽʪʽʚ ʚ ʙʽʦʣʦʛʽʯ-

ʥʠʭ ʤʘʪʝʨʽʘʣʘʭ 

 

ʇʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʜʘʥʠʭ ʥʘʫʢʦʚʦʾ ʣʽʪʝʨʘʪʫʨʠ ʩʚʽʜʯʠʪʴ, ʱʦ ʚʽʜʦʤʠʡ ʘʥ-

ʪʠʘʛʨʝʛʘʥʪʥʠʡ ʟʘʩʽʙ ʢʣʦʧʽʜʦʛʨʝʣʴ ʚʠʢʣʠʢʘʻ ʟʥʘʯʥʠʡ ʽʥʪʝʨʝʩ ʫ ʣʽʢʘʨʽʚ ʪʘ ʪʦʢ-

ʩʠʢʦʣʦʛʽʚ. ɺʠʚʯʘʻʪʴʩʷ ʢʽʥʝʪʠʢʘ ʜʘʥʦʛʦ ʧʨʝʧʘʨʘʪʫ, ʡʦʛʦ ʨʦʟʧʦʜʽʣ ʚ ʧʣʘʟʤʽ ʣʶ-

ʜʠʥʠ, ʡʦʛʦ ʚʠʚʠʜʝʥʥʷ.  

 ɹʫʣʦ ʚʠʚʯʝʥʦ ʤʝʪʦʜʠ ʦʜʥʦʯʘʩʥʦʾ ʦʮʽʥʢʠ ʢʣʦʧʽʜʦʛʨʝʣʶ ʪʘ ʢʣʦʧʽʜʦʛʨʝʣʴ 

ʢʘʨʙʦʥʦʚʘ ʢʠʩʣʦʪʠ ʫ ʧʣʘʟʤʽ ʢʨʦʚʽ ʣʶʜʠʥʠ [79, 80, 81]. ɿʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʚʠ-

ʚʯʝʥʥʷ ʙʽʦʜʦʩʪʫʧʥʦʩʪʽ 75 ʤʛ ʢʣʦʧʽʜʦʛʨʝʣʶ. ɺʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʚʠʩʦʢʦʝʬʝʢʪʠ-
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ʚʥʫ ʨʽʜʠʥʥʫ ʭʨʦʤʘʪʦʛʨʘʬʽ ʁï ʽʦʥʽʟʘʮʽʷ ʝʣʝʢʪʨʦʨʦʟʧʠʣʝʥʥʷʤ ʨʦʟʨʦʙʣʝʥʦ ʤʝ-

ʪʦʜ ʪʘʥʜʝʤʥʦʾ ʤʘʩ-ʩʧʝʢʪʨʦʤʝʪʨʽʾ (LC ï ESI-MS ï MS) ʜʣʷ ʦʜʥʦʯʘʩʥʦʾ ʦʮʽʥʢʠ 

ʢʣʦʧʽʜʦʛʨʝʣʶ (SR25990C) ʪʘ ʡʦʛʦ ʤʝʪʘʙʦʣʽʪ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ (SR26334) ʫ 

ʧʣʘʟʤʽ ʢʨʦʚʽ ʣʶʜʠʥʠ.  ʷʢ ʚʥʫʪʨʽʰʥʽʡ ʩʪʘʥʜʘʨʪ  ʙʫʚ ʛʣʽʤʝʧʽʨʠʜ. ɽʢʩʪʨʘʢʮʽʷ 

SR25990C, ʡʦʛʦ ʤʝʪʘʙʦʣʽʪʫ ʽʟ ʧʣʘʟʤʠ (0,3 ʤʣ) ʧʝʨʝʜʙʘʯʘʻ ʦʯʠʩʪʢʫ ʬʦʩʬʦʨ-

ʥʦʶ ʢʠʩʣʦʪʦʶ ʟ ʥʘʩʪʫʧʥʦʶ ʪʚʝʨʜʦʬʘʟʥʦʶ ʝʢʩʪʨʘʢʮʽʻʶ (SPE). ʆʜʝʨʞʫʻʤʦ ʯʠ-

ʩʪʽ ʝʢʩʪʨʘʢʪʠ ʚ ʢʽʣʴʢʽʩʥʦʤʫ ʚʠʟʥʘʯʝʥʥʽ 98,05 %, 85,45 %, ʜʣʷ SR25990C, 

SR26334 ʚʽʜʧʦʚʽʜʥʦ. ɽʣʶʘʪʠ ʪʚʝʨʜʦʬʘʟʥʦʶ ʝʢʩʪʨʘʢʮʽʻʶ ʙʝʟ ʩʫʰʽʥʥʷ ʪʘ ʚʽʜ-

ʥʦʚʣʝʥʥʷ ʘʥʘʣʽʟʫʶʪʴ ʈʍ ï ʄʉ ï ʄʉ, ʚ ʧʨʠʩʫʪʥʦʩʪʽ ʩʪʘʥʜʘʨʪʥʦʛʦ ʟʨʘʟʢʫ. 

ʆʙôʻʤ ʽʥôʻʢʮʽʾ ʩʪʘʥʦʚʠʪʴ 2 ʤʢʣ, ʟʘʛʘʣʴʥʠʡ ʭʨʦʤʘʪʦʛʨʘʬʽʯʥʠʡ ʯʘʩ ʨʦʙʦʪʠ 5,0 

ʭʚ. ʄʝʪʦʜ  ̒ʣʽʥʽʡʥʠʡ ʫ ʜʘ̔ʧʘʟʦʥʽ ʚʽʜ 0,25 ʜʦ 25,0 ʥʛ / ʤʣ ʜʣʷ SR25990C ʽ ʚʽʜ 

50,0 ʜʦ 6000,0 ʥʛ / ʤʣ ʜʣʷ SR26334, ʟ ʢʦʝʬʽʮʽʻʥʪʦʤ ʢʦʨʝʣʷʮʽ ʾÓ 0,9989 ʪʘ 

0,9984 ʚʽʜʧʦʚʽʜʥʦ [79, 80, 81]. 

 ʊʘʢʠʤ ʤʝʪʦʜʦʤ ʤʦʞʥʦ ʚʠʟʥʘʯʘʪʠ ʘʢʪʠʚʥʠʡ ʤʝʪʘʙʦʣʽʪ ʢʣʦʧʽʜʦʛʨʝʣʶ 

[79, 82].  ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ 2-ʦʢʩʦ-ʢʣʦʧʽʜʦʛʨʝʣʶ, ʚʠʨʽʰʘʣʴʥʦʛʦ ʧʨʦʤʽʞʥʦʛʦ ʤʝ-

ʪʘʙʦʣʽʪʫ ʚ ʧʣʘʟʤʽ ʣʶʜʠʥʠ, ʙʫʚ ʚʩʪʘʥʦʚʣʝʥʠʡ ʤʝʪʦʜ ʯʫʪʣʠʚʦʾ ʪʘ ʩʝʣʝʢʪʠʚʥʦʾ 

ʨ̔ʜʠʥʥʦʾ ʭʨʦʤʘʪʦʛʨʘʬʽʾ ï ʪʘʥʜʝʤʥʦʾ ʤʘʩ-ʩʧʝʢʪʨʦʤʝʪʨʠʯʥʦʾ (LC ī MS / MS). 

ʍʨʦʤʘʪʦʛʨʘʬʽʯʥʝ ʨʦʟʜʽʣʝʥʥʷ ʧʨʦʚʦʜʠʣʠ ʥʘ ʢʦʣʦʥʮʽ Sapphire C18 ʧʽʩʣʷ ʧʽʜʛʦ-

ʪʦʚʢʠ ʟʨʘʟʢʘ ʨʽʜʠʥʠ-ʨʽʜʠʥʠ ʟ ʤʝʪʠʣʦʚʠʤ ʪʨʝʪ-ʙʫʪʠʣʦʚʠʤ ʝʬʽʨʦʤ. ɺʠʷʚʣʝʥʥʷ 

ʧʨʦʚʦʜʠʣʠ ʥʘ ʧʦʪʨʽʡʥʦʤʫ ʢʚʘʜʨʫʧʦʣʴʥʦʤʫ ʤʘʩ-ʩʧʝʢʪʨʦʤʝʪʨʽ, ʱʦ ʧʨʘʮʶʚʘʚ ʫ 

ʨʝʞʠʤʽ ʙʘʛʘʪʦʨʘʟʦʚʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʨʝʘʢʮʽʡ (MRM) ʚ ʨʝʞʠʤʽ ʝʣʝʢʪʨʦʨʦʟʧʠ-

ʣʶʚʘʣʥɹʦʾ ʽʦʥʽʟʘʮʽʾ (ESI). ʄʝʪʦʜ ʙʫʚ ʧʝʨʝʚʽʨʝʥʠʡ ʟ ʪʦʯʢʠ ʟʦʨʫ ʢʦʥʢʨʝʪʥʦʩʪʽ, 

ʪʦʯʥʦʩʪʽ, ʪʦʯʥʦʩʪʽ ʪʘ ʤʝʞʽ ʢʽʣʴʢʽʩʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ. ʂʘʣʽʙʨʫʚʘʣʴʥʽ ʢʨʠʚʽ ʩʪʘ-

ʥʦʚʠʣʠ ʚʽʜ 0,50 ʜʦ 50,0 ʥʛ / ʤʣ ʟ ʭʦʨʦʰʦʶ ʣʽʥʽʡʥʽʩʪʶ. ʉʪʘʙʽʣʴʥʽʩʪʴ ʙʫʣʘ ʧʦʚ-

ʥʽʩʪʶ ʧʝʨʝʚʽʨʝʥʘ ʜʦʜʘʚʘʥʥʷʤ 1,4-ʜʠʪʠʦ-DL-ʪʨʝʪʦʣʫ (DTT) ʜʦ ʟʨʘʟʢʘ ʧʣʘʟʤʠ 

ʜʦ ʽ ʚ ʧʨʦʮʝʩʽ ʧʽʜʛʦʪʦʚʢʠ. ɿʘʪʚʝʨʜʞʝʥʠʡ ʤʝʪʦʜ ʚʠʷʚʠʚʩʷ ʧʨʠʜʘʪʥʠʤ ʜʣʷ ʚʠ-

ʢʦʨʠʩʪʘʥʥʷ ʫ ʬʘʨʤʘʢʦʢʽʥʝʪʠʯʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʧʽʩʣʷ ʦʜʥʦʨʘʟʦʚʦʛʦ ʧʝʨʦʨʘ-

ʣʴʥʦʛʦ ʧʨʠʡʦʤʫ 75 ʤʛ ʪʘʙʣʝʪʦʢ ʢʣʦʧʽʜʦʛʨʝʣʶ ʫ ʣʶʜʝʡ, ʱʦ ʤʦʞʝ ʚʥʝʩʪʠ ʩʚʽʡ 

ʚʥʝʩʦʢ ʫ ʽʥʪʝʥʩʠʚʥʝ ʚʠʚʯʝʥʥʷ ʢʣʽʥʽʯʥʠʭ ʣʽʢʘʨʩʴʢʠʭ ʚʟʘʻʤʦʜʽʡ ʢʣʦʧʽʜʦʛʨʝʣʶ 
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ʪʘ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʣʽʢʫʚʘʥʥʷ [82]. ʇʨʘʢʪʠʯʥʦʤʫ ʟʘʩʪʦʩʫʚʘʥʥʶ ʮʴʦʛʦ ʤʝʪʦʜʫ 

ʧʨʠʩʚʷʯʝʥʽ ʨʦʙʦʪʠ ʘʚʪʦʨʽʚ [83, 84, 85]. 

ɼʣʷ ʦʜʥʦʯʘʩʥʦʛʦ ʢʽʣʴʢʽʩʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʘʮʝʪʠʣʩʘʣʽʮʠʣʦʚʦʾ ʢʠʩʣʦʪʠ 

(ʘʩʧʽʨʠʥ), ʩʘʣʽʮʠʣʦʚʦʾ ʢʠʩʣʦʪʠ, ʢʣʦʧʽʜʦʛʨʝʣʶ ʪʘ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ ʤʝʪʘʙʦ-

ʣʽʪʫ ʢʣʦʧʽʜʦʛʨʝʣʶ ʚ ʧʣʘʟʤʽ ʣʶʜʠʥʠ ʙʫʣʘ ʨʦʟʨʦʙʣʝʥʘ ʨʽʜʠʥʥʘ ʭʨʦʤʘʪʦʛʨʘʬʽʷ ʫ 

ʧʦʻʜʥʘʥʥʽ ʟ ʪʘʥʜʝʤʥʦʶ ʤʘʩ-ʩʧʝʢʪʨʦʤʝʪʨʽʻʶ (LC-MS / MS ) [76]. ʍʨʦʤʘʪʦʛ-

ʨʘʬʽʯʥʝ ʨʦʟʜʽʣʝʥʥʷ ʙʫʣʦ ʜʦʩʷʛʥʫʪʦ ʥʘ ʢʦʣʦʥʮʽ Waters Symmetry ShieldTM 

C18 (150 Ĭ 4,6 ʤʤ, 5 ʤʢʤ) ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 3,5 ʤʤ ʘʮʝʪʘʪʫ ʘʤʦʥʽʶ (pH 3,5) -

ʘʮʝʪʦʥʽʪʨʠʣʫ (10:90, ʦʙ. / ʆʙ.) ʢ̫ ʨʫʭʦʤʦʾ ʬʘʟʠ ʟʽ ʰʚʠʜʢʽʩʪʶ ʧʦʪʦʢʫ 0,75 ʤʣ. 

/ʭʚ. ɼʘʥʠʡ ʤʝʪʦʜ ʙʫʚ ʫʩʧʽʰʥʦ ʟʘʩʪʦʩʦʚʘʥʠʡ ʜʣʷ ʪʝʨʘʧʝʚʪʠʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ 

ʘʩʧʽʨʠʥʫ ʪʘ ʢʣʦʧʽʜʦʛʨʝʣʶ ʫ 67 ʧʘʮʽʻʥʪʽʚ ʟ ɯʍʉ [87, 88]. 

ɼʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʙʽʦʝʢʚʽʚʘʣʝʥʪʥʦʩʪʽ ʥʝʘʢʪʠʚʥʦʛʦ ʤʝʪʘʙʦʣʽʪʫ ʢʘʨʙʦʥʦ-

ʚʦʾ ʢʠʩʣʦʪʠ ʢʣʦʧʽʜʦʛʨʝʣʶ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ɺɽʈʍ ʟ ʋʌ-

ʜʝʪʝʢʪʫʚʘʥʥʷʤ [88, 89]. ɸʥʘʣʽʪʠʯʥʘ ʧʨʦʮʝʜʫʨʘ ʧʝʨʝʜʙʘʯʘʻ ʝʢʩʪʨʘʢʮʽʶ ʘʥʘʣʽʪʫ 

ʨʽʜʠʥʘ-ʨʽʜʠʥʘ ʪʘ ʚʥʫʪʨʽʰʥʽʡ ʩʪʘʥʜʘʨʪ (ʬʝʥʽʪʦʾʥ) ʝʪʠʣʘʮʝʪʘʪʦʤ. ɺʠʢʦʨʠʩʪʦʚʫ-

ʚʘʣʠ ʨʫʭʦʤʫ ʬʘʟʫ, ʱʦ ʩʢʣʘʜʘʣʘʩʷ ʟ 0,05 ʄ ʬʦʩʬʘʪʥʦʛʦ ʙʫʬʝʨʘ, ʱʦ ʤʽʩʪʠʚ 

ʪʨʠʝʪʠʣʘʤʽʥ (0,5 ʤʣ / ʣ; ʨʅ 5,7) ʪʘ ʘʮʝʪʦʥʽʪʨʠʣ (56:44 ʦʙ / ʦʙ), ʽ ʭʨʦʤʘʪʦʛʨʘ-

ʬʽʯʥʝ ʨʦʟʜʽʣʝʥʥʷ ʜʦʩʷʛʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʘʥʘʣʽʪʠʯʥʦʾ ʢʦʣʦʥʢʠ ʉ18 ʧʨʠ ʜʦʚ-

ʞʠʥʽ ʭʚʠʣʽ ʜʝʪʝʢʪʦʨʘ 220 ʥʤ. ʂʘʣʽʙʨʫʚʘʣʴʥʽ ʢʨʠʚʽ ʙʫʣʠ ʣʽʥʽʡʥʠʤʠ ʚ ʜʽʘʧʘʟʦʥʽ 

ʢʦʥʮʝʥʪʨʘʮʽʡ 0,05-10 ʤʢʛ / ʤʣ ʢʣʦʧʽʜʛʨʝʣʴ ʢʘʨʙʥʦʚʦʾ ʢʠʩʣʦʪʠ ʚ ʩʠʨʦʚʘʪʮʽ 

ʢʨʦʚʽ ʣʶʜʠʥʠ. ɿʘʛʘʣʴʥʠʡ ʯʘʩ ʘʥʘʣʽʟʫ ʩʪʘʥʦʚʠʚ 5,5 ʭʚ, ʘ ʥʠʞʥʽ ʤʝʞʽ ʚʠʷʚʣʝʥʥʷ 

(LOD) ʪʘ ʢʽʣʴʢʽʩʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ (LOQ) ʩʪʘʥʦʚʠʣʠ 0,02 ʪʘ 0,05 ʤʢʛ / ʤʣ ʚʽʜ-

ʧʦʚʽʜʥʦ. ɿʘʪʚʝʨʜʞʝʥʠʡ ʤʝʪʦʜ ʙʫʚ ʟʘʩʪʦʩʦʚʘʥʠʡ ʫ ʨʘʥʜʦʤʽʟʦʚʘʥʦʤʫ ʧʝʨʝʭʨʝʩ-

ʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʙʽʦʝʢʚʽʚʘʣʝʥʪʥʦʩʪʽ ʜʚʦʭ ʨʽʟʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʢʣʦʧʽʜʦʛʨʝʣʶ ʫ 

24 ʟʜʦʨʦʚʠʭ ʜʦʙʨʦʚʦʣʮɹʽʚ. 

 ʂʘʧʽʣʷʨʥʠʡ ʝʣʝʢʪʨʦʬʦʨʝʟ - ʚʽʜʥʦʩʥʦ ʥʦʚʠʡ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʠʡ ʤʝʪʦʜ 

ʘʥʘʣʽʟʫ. ʄʝʪʦʜ ʢʘʧʽʣʷʨʥʦʛʦ ʝʣʝʢʪʨʦʬʦʨʝʟʫ (ʂɽʌ) ʟʘʩʥʦʚʘʥʠʡ ʥʘ ʧʦʜʽʣʽ ʢʦʤʫ 

ʪʘʤʠ ʩʢʣʘʜʥʦʾ ʩʫʤʽʰʽ ʚ ʢʚʘʨʮʦʚʦʤʫ ʢʘʧʽʣʷʨʽ ʧʽʜ ʜʽʻʶ ʧʨʠʢʣʘʜʝʥʦʛʦ ʝʣʝʢʪʨʠ-

ʯʥʦʛʦ ʧʦʣʷ.  

ɼʣʷ ʘʥʘʣʽʟʫ ʢʣʦʧʽʜʦʛʨʝʣʶ ʪʘ ʡʦʛʦ ʤʝʪʘʙʦʣʽʪʫ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ ʚʧʝʨ-
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ʰʝ ʙʫʣʦ ʨʦʟʨʦʙʣʝʥʦ ʪʘ ʟʘʪʚʝʨʜʞʝʥʦ ʤʝʪʦʜ ʢʘʧʽʣʷʨʥʦʛʦ ʝʣʝʢʪʨʦʬʦʨʝʟʫ. ɼʦ 

ʦʧʪʠʤʽʟʘʮʽʾ ʤʝʪʦʜʫ ʚʠʟʥʘʯʘʣʠ ʟʘʣʝʞʥʽʩʪʴ ʨʅ ʝʬʝʢʪʠʚʥʦʾ ʨʫʭʣʠʚʦʩʪʽ ʦʙʦʭ 

ʩʧʦʣʫʢ ʜʣʷ ʪʦʛʦ, ʱʦʙ ʚʠʟʥʘʯʠʪʠ ʧʦʯʘʪʢʦʚʠʡ ʨʅ ʧʨʘʮʶʶʯʦʛʦ ʙʫʬʝʨʘ. ʆʧʪʠʤʽ-

ʟʦʚʘʥʠʡ ʤʝʪʦʜ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʚ ʩʚʦʶ ʩʝʣʝʢʪʠʚʥʽʩʪʴ ʪʘ ʣʽʥʽʡʥʽʩʪʴ ʫ ʜʽʘʧʘʟʦʥʽ 

ʢʦʥʮʝʥʪʨʘʮʽʡ 2-100 ʤʢʤ ʜʣʷ ʦʙʦʭ ʩʧʦʣʫʢ. ʄʝʞʽ ʚʠʷʚʣʝʥʥʷ ʪʘ ʢʽʣʴʢʽʩʥʦʛʦ ʚʠ-

ʟʥʘʯʝʥʥʷ ʤʝʪʦʜʫ ʩʪʘʥʦʚʠʣʠ, ʚʽʜʧʦʚʽʜʥʦ, 1,2 ʪʘ 3,7 ʤʢʤ ʜʣʷ ʢʣʦʧʽʜʦʛʨʝʣʶ ʪʘ 

1,1 ʪʘ 3,2 ʤʢʤ ʜʣʷ ʤʝʪʘʙʦʣʽʪʫ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ. ʎʝʡ ʤʝʪʦʜ ʧʽʜʭʦʜʠʪʴ ʜʣʷ 

ʢʽʣʴʢʽʩʥʦʛʦ ʘʥʘʣʽʟʫ ʢʣʦʧʽʜʦʛʨʝʣʶ ʪʘ ʡʦʛʦ ʤʝʪʘʙʦʣʽʪʫ ʫ ʟʨʘʟʢʘʭ ʩʠʨʦʚʘʪʢʠ. ɿʘ-

ʪʚʝʨʜʞʝʥʠʡ ʤʝʪʦʜ ʪʘʢʦʞ ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʢʽʥʝʪʠʯʥʠʭ ʧʘʨʘʤʝʪ-

ʨʽʚ ʬʝʨʤʝʥʪʘʪʠʚʥʦʛʦ ʛʽʜʨʦʣʽʟʫ ʢʣʦʧʽʜʦʛʨʝʣʶ. ʆʪʨʠʤʘʥʽ ʚʠʜʠʤʽ ʂ (ʤ) 145 +/- 

30 ʤʢʤ ʪʘ V (ʤʘʢʩ.) 0,4, 1,5 ʪʘ 3,4 ʤʢʤ / ʭʚ ʚʽʜʧʦʚʽʜʥʦ ʜʣʷ ʢʦʥʮʝʥʪʨʘʮʽʡ ʬʝʨ-

ʤʝʥʪʽʚ 1,0, 2,0 ʪʘ 4,0 ʆɼ / ʤʣ [90]. 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʢʣʦʧʜ̔ʦʛʨʝʣʶ ʚ ʙʽʦʣʦʛʽʯʥʠʭ ʨʽʜʠʥʘʭ ʪʘ ʯʠʩʪʦʾ ʬʘʨʤʘʮʝʚ-

ʪʠʯʥʦʾ ʩʫʙʩʪʘʥʮʽʾ ʙʫʚ ʚʠʢʦʨʠʩʪʘʥʠʡ ʝʣʝʢʪʨʦʜʥʠʡ ʤʝʪʦʜ [91].  

ʂʦʥʩʪʨʫʢʮʽʷ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʝʣʝʢʪʠʚʥʠʭ ʝʣʝʢʪʨʦʜʽʚ 

ʢʣʦʧʽʜʦʛʨʝʣʴ ʙʽʩʫʣʴʬʘʪʫ (CLP) ʙʫʣʠ ʨʦʟʨʦʙʣʝʥʽ ʪʨʠ ʪʠʧʠ ʝʣʝʢʪʨʦʜʽʚ: ʧʣʘʩʪʠ-

ʢʦʚʘ ʤʝʤʙʨʘʥʘ I, ʜʨʦʪʦʚʘ ʤʝʤʙʨʘʥʘ ʟ ʧʦʢʨʠʪʪʷʤ II  ʽ ʛʨʘʬʽʪʦʚʘʥʘ III , ʝʣʝʢʪʨʦ-

ʜʠ ʙʘʟʫʚʘʣʠʩʴ ʥʘ ʚʢʣʶʯʝʥʥʽ CLP ʫ ʩʧʦʣʫʯʥʽ ʨʝʯʦʚʠʥʠ ʬʦʩʬʦʤʦʣʽʙʜʦʚʦʾ ʢʠʩ-

ʣʦʪʠ (ʈʄɸ), ʘʤʽʘʯʥʘ ʩʦʣʷʥʘ ʩʽʣʴ (ARS) ʪʘ ʬʦʩʬʦʚʦʣʴʬʨʘʤʦʚʘ ʢʠʩʣʦʪʘ (PTA) 

ʚʽʜʧʦʚʽʜʥʦ. ɽʣʝʢʪʨʦʜʠ ʚʽʜʦʙʨʘʞʘʶʪʴ ʨʽʚʥʷʥʥʷ ʅʝʨʥʩʪʘ ʽʟ ʩʝʨʝʜʥʽʤ ʢʘʣʽʙʨʫ-

ʚʘʣʴʥʠʤ ʛʨʘʬʽʢʦʤ ʥʘʭʠʣʽʚ 55,97 Ñ 0,460; 57,57 Ñ 0,227 ʪʘ 58,03 Ñ 0,150 ʤɺ 10
-1
  

ʜʣʷ ʪʨʴʦʭ ʝʣʝʢʪʨʦʜʽʚ ʚʽʜʧʦʚʽʜʥʦ,  ʚ ʣʽʥʽʡʥʦʤʫ ʜʽʘʧʘʟʦʥʽ ʢʦʥʮʝʥʪʨʘʮʽʡ    

1,0ʭ10
-7
, - 1,0 ʭ 10

-2
 ʤʦʣʴ L

-1
 ʟ ʧʨʝʧʘʨʘʪʫ, ʟ ʤʝʞʘʤʠ ʚʠʷʚʣʝʥʥʷ 5,01 ʭ 10

-8
, 4,10 

ʭ10
-8
 ʽ 5,00 ʭ10

-8
 ʤʦʣʴ L

-1
 ʜʣʷ ʝʣʝʢʪʨʦʜʽʚ I, II  ʪʘ III  ʚʽʜʧʦʚʽʜʥʦ. ɹʝʟʧʝʯʥʠʡ ʜʽʘ-

ʧʘʟʦʥ ʨʅ ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ ʝʣʝʢʪʨʦʜʽʚ ʩʪʘʥʦʚʠʚ (1,2-4,6). ɺʧʣʠʚ ʤʦʞʣʠʚʠʭ ʚʠ-

ʜʽʚ, ʱʦ ʟʘʚʘʞʘʶʪʴ, ʪʘʢʠʭ ʷʢ ʚʠʚʯʝʥʦ ʥʝʦʨʛʘʥʽʯʥʽ ʢʘʪʽʦʥʠ, ʮʫʢʨʠ ʪʘ ʘʤʽʥʦʢʠʩ-

ʣʦʪʠ. ʈʝʟʫʣʴʪʘʪʠ ʙʫʣʠ ʚʠʛʽʜʥʽ ʧʦʨʽʚʥʷʥʦ ʟ ʨʝʟʫʣʴʪʘʪʘʤʠ, ʦʪʨʠʤʘʥʠʤʠ ʟa 

ʝʪʘʣʦʥʥʠʤ ʤʝʪʦʜʦʤ [91].  

ɸʚʪʦʨʘʤʠ Wenyi Hua , Michael Lesslie, Brian T Hoffman,  Christopher 

Binns  & Daniel Mulvana ʙʫʚ ʟʘʧʨʦʧʦʥʦʚʘʥʠʡ ʤʝʪʦʜ ʚʠʥʘʯʝʥʥʷ ʢʣʦʧʽʜʛʨʝʣʶ, 
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ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ ʪʘ ʘʢʪʠʚʥʦʛʦ ʤʝʪʘʙʦʣʽʪʫ ʚ ʧʣʘʟʤʽ ʣʶʜʠʥʠ 

[91]. ɿʘʩʪʦʩʫʚʘʚʘʣʠ ʤʝʪʦʜ LC ï MS / MS ʜʣʷ ʢʽʣʴʢʽʩʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʬʘʨʤʘ-

ʢʦʣʦʛʽʯʥʦ-ʘʢʪʠʚʥʠʡ ʤʝʪʘʙʦʣʽʪ (ʉɸʄ) ʫ ʧʣʘʟʤʽ ʣʶʜʠʥʠ ʰʣʷʭʦʤ ʩʪʘʙʽʣʽʟʘʮʽʾ 

ʪ̔ʦʣʦʚʦʾ ʛʨʫʧʠ ʘʥʘʣʽʪʫ ʟʘ ʜʦʧʦʤʦʛʦʶ 2-ʙʨʦʤ-3'-ʤʝʪʦʢʩʠʘʮʝʪʦʬʝʥʦʥ (BMAP) 

ʜʝʨʠʚʘʪʠʟʘʮʽʷ [91]. 

ɼʣʷ ʪʦʢʩʠʢʦʣʦʛʽʯʥʦʛʦ ʩʢʨʠʥʽʥʛʫ ʢʣʦʧʽʜʦʛʨʝʣ ʁʚ ʙʽʦʣʦʛʽʯʥʦʤʫ ʤʘʪʝʨʽʘʣʽ 

ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʤʝʪʦʜ ɺɽʈʍ ʟ ʜʽʦʜʥʦ-ʤʘʪʨʠʯʥʦʶ ʜʝʪʝʢʮʽʻʶ. ɿʨʘʟʢʠ ʧʣʘʟʤʠ 

ʦʜʥʦʨʘʟʦʚʦ ʝʢʩʪʨʘʛʫʚʘʣʠ ʧʨʠ ʨʅ = 9,5 ʩʫʤʽʰʰʶ ʭʣʦʨʦʬʦʨʤʫ, ʽʟʦʧʨʦʧʘʥʦʣʫ ʽ  

ʥ-ʛʝʧʪʘʥʫ (60:14:26); ʦʪʨʠʤʘʥʽ ʚʠʪʷʛʠ ʭʨʦʤʘʪʦʛʨʘʬʫʚʘʣʠ ʥʘ ʢʦʣʦʥʮʽ Nova-Pak 

C18 4 ʤʢʤ (300 ʤʤ ³ 3,9 ʤʤ, I. D.); ʨʫʭʦʤʘ ʬʘʟʘ ï ʩʫʤʽʰ ʤʝʪʘʥʦʣʫ, ʪʝʪʨʘʛʽʜ-

ʨʦʬʫʨʘʥʫ ʽ ʬʦʩʬʘʪʥʦʛʦ ʙʫʬʝʨʥʦʛʦ ʨʦʟʯʠʥʫ ʟ ʨʅ = 2,6 (65:5:30); ʰʚʠʜʢʽʩʪʴ 0,8 

ʤʣ/ʭʚ. ʏʘʩ ʫʪʨʠʤʫʚʘʥʥʷ ʩʪʘʥʦʚʠʪʴ 4,05 ʭʚ. [92,93]. 

ɯʥʰʘ ʤʦʜʠʬʽʢʘʮʽʷ ʮʴʦʛʦ ʤʝʪʦʜʫ ʧʝʨʝʜʙʘʯʘʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʥʫʪʨʽʰʥʴʦʛʦ 

ʩʪʘʥʜʘʨʪʫ ï ʭʣʦʨʜʽʘʟʝʧʦʢʩʠʜʫ. ʇʣʘʟʤʫ, ʱʦ ʤʽʩʪʠʪʴ ʢʣʦʧʽʜʦʛʨʝʣʴ ʽ ʚʥʫʪʨʽʥhʽʡ 

ʩʪʘʥʜʘʨʪ, ʧʽʜʜʘʚʘʣʠ ʨʽʜʠʥʥʦ-ʨʽʜʠʥʥʽʡ ʝʢʩʪʨʘʢʮʽʾ ʧʨʠ ʣʫʞʥʦʤʫ ʨʅ. ʇʽʩʣʷ ʚʠ-

ʧʘʨʦʚʫʚʘʥʥʷ ʦʨʛʘʥʽʯʥʦʛʦ ʰʘʨʫ ʢʣʦʧʽʜʦʛʨʝʣʴ ʽ ʚʥʫʪʨʽʰʥʽʡ ʩʪʘʥʜʘʨʪ ʟʤʽʰʫʚʘ-

ʣʠ ʟ ʩʫʤʽʰʰʶ ʝʪʘʥʦʣ ï ʛʝʢʩʘʥ (80:20) ʽ ʚʚʦʜʠʣʠ ʚ ʢʦʣʦʥʢʫ ʜʣʷ ɺɽʈʍ. ɽʥʘʥʪʽ-

ʦʤʝʨʠ ʨʦʟʜʽʣʷʣʠ ʥʘ ʢʦʣʦʥʮʽ 25 ʩʤ Cheralcel OD-H; ʨʫʭʦʤʘ ʬʘʟʘ ʝʪʘʥʦʣ ï ʛʝʢ-

ʩʘʥ (60:40), ʰʚʠʜʢʽʩʪʴ 0,6 ʤʣ/ʭʚ. ɽʥʘʥʪʽʦʤʝʨʠ ʢʣʦʧʽʜʦʛʨʝʣ ʁʢʽʣʴʢʽʩʥʦ ʚʠʟʥʘ-

ʯʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʬʣʫʦʨʝʩʮʝʥʪʥʦʛʦ ʜʝʪʝʢʪʦʨʘ ʧʨʠ ʜʦʚʞʠʥʽ ʭʚʠʣʽ 300 ʽ 470 

ʥʤ. ʄʝʪʦʜ ʜʦʟʚʦʣʷʻ ʧʨʦʚʦʜʠʪʠ ʧʨʷʤʝ ʢʽʣʴʢʽʩʥʝ ʚʠʟʥʘʯʝʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʫɹ ʙʝʟ 

ʧʦʧʝʨʝʜʥʴʦʾ ʜʝʨʠʚʘʪʠʟʘʮʽʾ [89,93]. 

ʄʝʪʦʜ ʦʙʝʨʥʝʥʦʬʘʟʥʦʾ ɺɽʈʍ ʟ ʬʣʫʦʨʝʩʮʝʥʪʥʦʶ ʜʝʪʝʢʮʽʻʶ ʙʫʣʦ ʟʘʩʪʦ-

ʩʦʚʘʥʦ ʜʣʷ ʦʜʥʦʯʘʩʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣ ʁʽ ʡʦʛʦ ʜʚʦʭ ʦʩʥʦʚʥʠʭ ʤʝ-

ʪʘʙʦʣʽʪʽʚ (N-ʦʢʩʠʜʫ ʢʣʦʧʽʜʦʛʨʝʣ ʁ  ̔N-ʜʝʟʤʝʪʠʣʢʣʦʧʽʜʦʛʨʝʣ)ʁ ʫ ʙʽʦʣʦʛʽʯʥʠʭ 

ʨʽʜʠʥʘʭ ʣʶʜʠʥʠ. ʇʽʩʣʷ ʩʝʣʝʢʪʠʚʥʦʾ ʝʢʩʪʨʘʢʮʽʾ ʩʫʤʽʰʰʶ ʤʝʪʠʣʝʥʭʣʦʨʠʜ ï 

ʽʟʦʧʨʦʧʘʥʦʣ ʮʽ ʩʧʦʣʫʢʠ ʭʨʦʤʘʪʦʛʨʘʬʫʚʘʣʠ ʥʘ ʢʦʣʦʥʮʽ Spherisorb ODS-2 (5 

ʤʢʤ), ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʩʫʤʽʰ ʦʜʥʦʦʩʥʦʚʥʦʛʦ ʥʘʪʨʽʶ ʬʦʩʬʘʪʫ ʽ ʤʝʪʘʥʦʣʫ 

(45:55) ʷʢ ʨʫʭʦʤʫ ʬʘʟʫ. ʄʝʞʘ ʚʠʷʚʣʝʥʥʷ ʤʝʪʦʜʫ 5 ʥʛ/ʤʣ ʜʣʷ ʢʣʦʧʽʜʦʛʨʝʣʴʫ ʚ 

ʧʣʘʟʤʽ ʽ ʩʝʯʽ ʽ 10 ʥʛ/ʤʣ ʜʣʷ ʡʦʛʦ ʜʚʦʭ ʦʩʥʦʚʥʠʭ ʤʝʪʘʙʦʣʽʪʽʚ [93,94,95].  
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ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 1  

 

ʇʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʜʘʥʠʭ ʥʘʫʢʦʚʦʾ ʣʽʪʝʨʘʪʫʨʠ ʩʚʽʜʯʠʪʴ, ʱʦ ʚʽʜʦʤʠʡ ʘʥ-

ʪʠʘʛʨʝʛʘʥʪʥʠʡ ʟʘʩʽʙ ʢʣʦʧʽʜʦʛʨʝʣʴ ʚʠʢʣʠʢʘʻ ʟʥʘʯʥʠʡ ʽʥʪʝʨʝʩ ʫ ʣʽʢʘʨʽʚ. ɿʘʨʘʟ  

ʢʣʦʧʽʜʦʛʨʝʣʴ  ʚʭʦʜʠʪʴ  ʷʢ  ʦʩʥʦʚʥʠʡ  ʘʥʪʠʘʛʨʝʛʘʥʪʥʠʡ  ʧʨʝʧʘʨʘʪ  ʚ ʧʨʦʪʦʢʦʣʠ  

ʪʝʨʘʧʽʾ  ʫʨʘʞʝʥʥʷ  ʩʫʜʠʥ  ʥʠʞʥʽʭ  ʢʽʥʮʽʚʦʢ,  ɻʂʉ,  ʜʣʷ  ʚʪʦʨʠʥʥʦʾ ʧʨʦʬʽʣʘʢ-

ʪʠʢʠ ɯʍʉ ʽ ʧʽʩʣʷ ʢʦʨʦʥʘʨʥʦʛʦ ʩʪʝʥʪʫʚʘʥʥʷ American Heart Association.  

ʋ ʚʠʧʘʜʢʫ  ʧʨʦʪʠʧʦʢʘʟʘʥʴ  ʜʦ  ʟʘʩʪʦʩʫʚʘʥʥʷ  (ʙʨʦʥʭʽʘʣʴʥʘ  ʘʩʪʤʘ,  ʚʠʨʘʟ-

ʢʦʚʠʡ ʛʘʩʪʨʠʪ  ʽ  ʚʠʨʘʟʢʦʚʘ  ʭʚʦʨʦʙʘ  ʰʣʫʥʢʫ  ʽ  ʜʚʘʥʘʜʮʷʪʠʧʘʣʦʾ  ʢʠʰʢʠ)  

ʡʦʤʫ  ʚʟʘʛʘʣʽ ʥʝʤʘʻ  ʨʽʚʥʠʭ.  ʎʴʦʤʫ  ʩʧʨʠʷʻ  ʪʘʢʦʞ  ʚʽʜʩʫʪʥʽʩʪʴ  ʜʦʢʘʟʦʚʦʾ  ʨʝ-

ʟʠʩʪʝʥʪʥʦʩʪʽ ʢʣʦʧʽʜʦʛʨʝʣʶ ʥʘ ʬʦʥʽ ʡʦʛʦ ʪʨʠʚʘʣʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷʫ. ɭ ʙʘʛʘʪʦ 

ʤʝʪʦʜʠʢ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʪʘ ʢʽʣʴʢʽʩʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʚ ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʘʭ, ʩʫʙʩ-

ʪʘʥʮʽʷʭ. ʊʘʢʦʞ ʧʨʦʚʦʜʷʪʴʩʷ ʜʦʩʣʽʜʞʝʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʶ ʪʘ ʡʦʛʦ ʤʝʪʘʙʦʣʽʪʽʚ ʚ 

ʙʽʦʣʦʛʽʯʥʠʭ ʨʽʜʠʥʘʭ ʣʶʜʠʥʠ ʟ ʤʝʪʦʶ  ʚʠʚʯʝʥʥʷ ʬʘʨʤʘʢʢʽʥʝʪʠʢʠ ʪʘ ʙʽʦʜʦʩʪʫ-

ʧʥʦʩʪʽ ʣʽʢʘʨʩʴʢʦ ʾʨʝʯʦʚʠʥʠ. ɼʘʥʠʡ ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʽʙ ʚʠʢʦʨʫʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʩʘ-

ʤʦʛʫʙʩʪʚʘ. ʇʨʦʪʝ ʚ ʣʽʪʝʨʘʪʫʨʽ ʥʝʤʘʻ ʞʦʜʥʠʭ ʜʘʥʠʭ ʧʨʦ  ʭʽʤ̔ʢʦ-

ʪʦʢʩʠʢʦʣʦʛʽʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ. ʌʘʨʤʘʮʝʚʪʠʯʥʠʡ ʨʠʥʦʢ ʨʦʟʚʠʚʘʻʪʴʩʷ. 

ɿ`ʷʚʣʷʶʪʴʩʷ ʥʦʚʽ ʣʽʢʘʨʩʴʢʽ ʟʘʩʦʙʠ. ɺʟʘʻʤʦʜʽʷ ʮʠʭ ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ ʟ ʢʣʦʧʽ-

ʜʦʛʨʝʣʝʤ ʚʠʚʯʝʥʘ ʜʦʩʪʘʪʥʴʦ ʤʘʣʦ. ʄʝʪʦʜʠ ʡʦʛʦ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʪʘ ʢʽʣʢɹʽʩʥʦʛʦ 

ʚʠʟʥʘʯʝʥʥʷ ʨʦʟʨʦʙʣʝʥʽ ʥʝʜʦʩʪʘʪʥʴʦ, ʽ, ʙʽʣʴʰ ʪʦʛʦ, ʚʦʥʠ ʥʝ ʥʦʩʷʪʴ ʩʠʩʪʝʤʥʦʛʦ 

ʭʘʨʘʢʪʝʨʫ. ɺʽʜʢʨʠʪʠʤ ʟʘʣʠʰʘʻʪʴʩʷ ʧʠʪʘʥʥʷ ʱʦʜʦ ʨʦʟʨʦʙʢʠ ʝʬʝʢʪʠʚʥʠʭ ʤʝʪʦ-

ʜʽʚ ʽʟʦʣʶʚʘʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʶ ʪʘ ʡʦʛʦ ʤʝʪʘʙʦʣʽʪʫ ʽʟ ʙʽʦʣʦʛʽʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. 

ɺʽʜʩʫʪʥʽ ʜʘʥʽ ʧʨʦ ʤʝʪʦʜʠ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʪʘ ʢʽʣʴʢʽʩʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʜʦʩʣʽʜʞʫ-

ʚʘʥʦ ʾʨʝʯʦʚʠʥʠ ʪʘ ʾʾ ʤʝʪʘʙʦʣʽʪʫ, ʧʨʠʜʘʪʥʠʭ ʜʣʷ ʮʽʣʝʡ ʩʫʜʦʚʦ-ʭʽʤʽʯʥʦʛʦ ʘʥʘʣʽ-

ʟʫ. ʅʝʦʙʭʽʜʥʠʤʠ ʻ ʨʦʟʨʦʙʢʘ ʧʨʦʩʪʠʭ ʪʘ ʰʚʠʜʢʠʭ ʤʝʪʦʜʠʢ ʧʽʜʛʦʪʦʚʢʠ ʟʨʘʟʢʽʚ 

ʽʟ ʙʽʦʣʦʛʽʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟ ʤʝʪʦʶ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʪʘ ʢʽʣʴʢʽʩʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ 

ʢʣʦʧʽʜʛʨʝʣʶ ʪʘ ʡʦʛʦ ʤʝʪʘʙʦʣʽʪʫ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʫʯʘʩʥʠʭ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ 

ʤʝʪʦʜʽʚ ʘʥʘʣʽʟʫ: ɺɽʈʍ/ʋʌ, ʋʌ- ʪʘ ʝʢʩʪʨʘʢʮʽʡʥʦʾ ʩʧʝʢʪʨʦʤʝʪʨʽʾ.  

ʊʦʤʫ, ʨʦʟʨʦʙʢʘ ʝʬʝʢʪʠʚʥʠʭ ʤʝʪʦʜʽʚ ʽʟʦʣʶʚʘʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʶ ʟ ʙʽʦʣʦʛʽ-

ʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʪʘ ʜʽʘʛʥʦʩʪʠʢʘ ʦʪʨʫʻʥʴ ʮʠʤ ʧʨʝʧʘʨʘʪʦʤ  ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ ʪʦʢ-
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ʩʠʢʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʻ ʘʢʪʫʘʣʴʥʦʶ,  ʭʤ̔ʽʢʦ-ʪʦʢʩʠʢʦʣʦʛʽʯʥʠʡ ʘʥʘʣʽʟ ʢʣʦ-

ʧʽʜʦʛʨʝʣʶ ʪʘʢʦʞ ʥʝʦʙʭʽʜʥʠʡ ʜʣʷ ʢʦʥʪʨʦʣʶ ʣʽʢʫʚʘʥʥʷ, ʦʩʦʙʣʠʚʦ ʚ ʨʘʟʽ ʚʘʞʢʠʭ 

ʦʪʨʫʻʥʴ. 
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ʈʆɿɼɯʃ 2.  

ʆɹôɭʂʊʀ ʊɸ ʄɽʊʆɼʀ ɼʆʉʃɯɼɾɽʅʔ.  

 

2.1 ʆʙôʻʢʪʠ ʜʦʩʣʽʜʞʝʥʴ, ʟʘʩʦʙʠ ʚʠʤʽʨʶʚʘʥʴ, ʧʨʠʩʪʨʦʾ 

 

ʆʙ`ʻʢʪʠ ʜʦʩʣʽʜʞʝʥʥʷ -  ʂʣʦʧʽʜʦʛʨʝʣʴ ʙʽʩʫʣʴʬʘʪ (ʜʘʣʽ ʧʦ ʪʝʢʩʪʫ ʂʣʦʧ̔-

ʜʦʛʨʝʣʴ)  ʩʫʙʩʪʘʥʮʽʷ-ʧʦʨʦʰʦʢ, ʚʠʨʦʙʥʠʢ: ʇʈʘʊ çʌʘʨʤʘʢè, ʋʢʨʘʾʥʘ, ʚ̔ ʜʧʦʚʽ-

ʜʘʻ ɽʚʨʦʧʝʡʩʴʢʽʡ ʬʘʨʤʘʢʦʧʝʾ ʟ ʚʤʽʩʪʦʤ ʜʽʶʯʦʚʦʾ ʨʝʯʦʚʠʥʠ 99,31%. (ʩʝʨʽʷ 

LM2504208) [94]. 

ɼʦʧʦʤʽʞʥʽ ʦʙ`ʻʢʪʠ (ʩʪʘʥʜʘʨʪʠ) [95,96] 

 ʂʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʘ ʢʠʩʣʦʪʘ (ʉLɸ) ʩʫʙʩʪʘʥʮʽʷ-ʧʦʨʦʰʦʢ, ʚʠʨʙʥʠʢ: 

ʂʫʩʫʤ ʍʝʣʪʭʢʝʨ ʇʚʪ ʃʪʜ, ɯʥʜʽʷ, ʚʽʜʧʦʚʽʜʘʻ ʅʊɼ (ʩʝʨʽʷ No. :CLA1DKG92D 

[65] 

ɸʮʝʪʠʩʘʣʽʮʠʣʦʚʘ ʢʠʩʣʦʪʘ (Ó99%, SIGMA)  

ʌʝʥʦʙʘʨʙʽʪʘʣ (Ó98,6%, SIGMA) 

ʕʥʘʣʘʧʨʠʣʘ ʤʘʣʝʘʪ (ʚʪʦʨʠʥʥʠʡ ʩʪʘʥʜʘʨʪ, ʚʽʜʧʦʚʽʜʘʻ USP, SIGMA-

ALDRICH) [97] 

ʅ̔ʬʝʜʠʧ̔ʥ (Ó98%, SIGMA) 

ʄʘʪʝʨʘ̔ʣʠ:  

1. ʌʽʣʴʪʨ çʏʝʨʚʦʥʘ ʩʪʨʽʯʢʘè 

2. ʂʚʘʨʮʝʚʽ ʢʶʚʝʪʠ ʟ ʪʦʚʱʠʥʦʶ ʰʘʨʫ 10 ʤʤ. ʊʝʭʥʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ: ʂʚʘʨ-

ʮʝʚʝ ʩʢʣʦ (ʜʽʘʧʘʟʦʥ ʜʦʚʞʠʥ ʭʚʠʣʴ 190 - 1100 ʥʤ) ɼʦʚʞʠʥʘ ʦʧʪʠʯʥʦʛʦ ʰʣʷ-

ʭʫ: 10 ʤʤ. ɻʘʙʘʨʠʪʥʽ ʨʦʟʤʽʨʠ (ʐxɺ): 12,5ʭ45 ʤʤ. 

ʗʢ ʪʦʥʢ ̔ʰʘʨʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ: 

1. ʧʣʘʩʪʠʥʠ ʜʣʷ ʚʠʩʦʢʦʝʬʝʢʪʠʚʥʦʾ ʪʦʥʢʦʰʘʨʦʚʦʾ ʭʨʦʤʘʪʦʛʨʘʬʽʾ 

(ɺɽʊʉʍ) ʚʠʨʦʙʥʠʮʪʚʘ ɽʩʪʦʥʽʾ (ʩʦʨʙʝʥʪ ʂʉʂɻ, ʬʨʘʢʮʽʷ - 5 · 20 ʤʢʤ, ʪʦʚ-

ʱʠʥʘ ʰʘʨʫ 130 Ñ 25 ʤʢʤ, ʨʦʟʤʽʨ ʧʣʘʩʪʠʥ - 10 ³ 10 ʩʤ); 

2. ʧʣʘʩʪʠʥʠ çSorbfilè ʇʊʉʍ-ɯɯɺ c ʋʌ-ʽʥʜʠʢʘʪʦʨʦʤ (ʩʠʣʽʢʘʛʝʣʴ ʉʊʍ-1ɺɽ, 

ʪʠʧ ʧʽʜʢʣʘʜʢʠ - ʇɽʊʌ, ʟʚ'ʷʟʫʶʯʫ ʨʝʯʦʚʠʥʫ - ʩʠʣʠʢʘʟʦʣʴ, ʬʨʘʢʮʽʷ - 8 · 12 
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ʤʢʤ, ʪʦʚʱʠʥʘ ʰʘʨʫ - 100 ʤʢʤ, ʨʦʟʤʽʨ ʧʣʘʩʪʠʥ - 10 ³ 10 ʩʤ) ; 

3. ʧʣʘʩʪʠʥʠ Alugram Sil G / UV254 ʬʽʨʤʠ Macherey-Nagel (ʅʽʤʝʯʯʠʥʘ) 

(ʩʠʣʽʢʘʛʝʣʴ G254, ʪʦʚʱʠʥʘ ʰʘʨʫ - 200 ʤʢʤ, ʨʦʟʤʽʨ ʧʣʘʩʪʠʥ - 10 ³ 10 

ʩʤ). 

 

ʇʨʠʩʪʨʦʾ: 

1. ʍʨʦʤʘʪʦʛʨʘʬʽʯʥʘ ʢʘʤʝʨʘ ʦʙ'ʻʤʦʤ 500 ʤʣ. 

2. ɺɽʈʍ-ʘʥʘʣʽʟʘʪʦʨ, ʧʨʦʪʦʪʠʧ ʷʢʦʛʦ ʨʦʟʨʦʙʣʝʥʠʡ ʥʘ ʦʩʥʦʚʽ ʭʨʦʤʘʪʦʛʨʘʬʘ 

çʄʽʣʽʭʨʦʤ ɸ-02è (ɿɸʊ çɽʢʦʅʦʚʘè, ʅʦʚʦʩʠʙʽʨʩʴʢ). ʂʦʣʦʥʢʘ ʟ ʦʙʝʨʥʝʥʦʶ 

ʬʘʟʦʶ, ʛʨʘʜʽʥ̒ʪʥʝ ʝʣʶʶʚʘʥʥʷ, ʋʌ-ʜʝʪʝʢʮʽʷ. ʋ ʨʦʟʨʦʙʣʝʥʦʤʫ ʧʨʦʪʦʪʠʧʽ 

ʘʥʘʣʽʟʘʪʦʨʘ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʢʦʣʦʥʢʠ Å2 Ĭ 75 ʤʤ, ʫʧʘʢʦʚʘʥʽ ʦʙʝʨʥʝʥʦʶ 

ʬʘʟʦʶ ProntoSIL - 120 - 5 - C18 AQ ( çBischoff Analysentechnik und Gerªte 

GmbHè, ʅʽʤʝʯʯʠʥʘ). 

3. ɯʦʥʦʤʝʨ ʕɺ-74. ɼɽʉʊ 22261 

4. ʌʦʪʦʝʣʝʢʪʨʦʢʦʣʦʨʠʤʝʪʨʠ ʂʌʂ-2 (ʩʚʽʪʣʦʬʽʣʴʪʨ ʟ ɚʝʬ = 540 Ñ 10 ʥʤ) 

5. ʉʧʝʢʪʨʦʬʦʪʦʤʝʪʨ  ʉʌ-46. ʉʧʝʢʪʨʘʣʴʥʠʡ ʜʽʘʧʘʟʦʥ ʨʦʙʦʪʠ ʩʧʝʢʪʨʦʬʦʪʦʤʝ-

ʪʨʘ 190 - 1100 ʥʤ, ʦʩʥʦʚʥʘ ʘʙʩʦʣʶʪʥʘ ʧʦʭʠʙʢʘ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʘ:- ʚ ʩʧʝʢ-

ʪʨʘʣʴʥʦʤʫ ʜʽʘʧʘʟʦʥʽ 400-750 ʥʤ,% 0.5; - ʚ ʽʥʰʦʤʫ ʜʽʘʧʘʟʦʥʽ,% ʥʝ ʙʽʣʴʰʝ 1. 

ʇʦʭʠʙʢʘ ʚʽʜʣʽʢʦʚʦʛʦ ʧʨʠʩʪʨʦʶ ʫʩʪʘʥʦʚʢʠ ʜʦʚʞʠʥ ʭʚʠʣʴ, ʥʤ Ñ 0.5. ʇʦʭʠʙ-

ʢʘ ʚʽʜʣʽʢʦʚʦʛʦ ʧʨʠʩʪʨʦʶ ʫʩʪʘʥʦʚʢʠ ʜʦʚʞʠʥ ʭʚʠʣʴ,% 0.15. 

6. ʉʠʩʪʝʤʘ ʫʧʘʨʶʚʘʥʥʷ Omega-12 ʟ ʝʣʝʢʪʨʠʯʥʦʶ ʧʣʠʪʢʦʶ ʽ ʦʜʥʦʨʘʟʦʚʠʤʠ 

ʘʣʶʤʽʥʽʻʚʠʤʠ ʚʽʘʣʘʤʠ ʜʣʷ ʨʦʟʧʘʨʶʚʘʥʥʷ. 

7. ʋʣʴʪʨʘʮʝʥʪʨʠʬʫʛʘ Eppendorf Centrifuge 5427. 

8. ɼʦʟʘʪʦʨ ʟʤʽʥʥʦʛʦ ʦʙʩʛ̫ʫ Eppendorf ResearchÈ plus 100-1000 ʤʢʣ ʽ 10-100 

ʤʢʣ. 

 

ʇʦʩʫʜ 

ʂʘʤʝʨʠ ʭʨɞʤʘʪɞʛʨʘʬʽʯʥ ̔ʩʢʣʷʥʽ; ʢɞʣʙʠ ʢɞʥʽʯʥ ̔ʩʢʣʷʥʽ ʣʘʙɞʨʘʪɞʨʥ ̔ʚʤʝʩ-

ʪʽʤɞʩʪʴʶ 100 ʽ 250 ʤʣ; ʩʢʣʷʥʢʠ ʩʢʣʷʥʽ ʭʽʤʽʯʥʽ ʣʘʙɞʨʘʪɞʨʥ ̔ɞʙ'̒ʤɞʤ 25, 50, 

100, 250, 500, 1000, 2000 ʤʣ; ʢɞʣʙʠ ʩʢʣʷʥʽ ʣʘʙɞʨʘʪɞʨʥ ̔ʤʽʨʥʽ ɞʙ'ʝʤɞʤ 5, 10, 25, 
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50, 100, 250, 500, 1000, 2000 ʤʣ; ʧʽʧʝʪʢʠ ʩʢʣʷʥʽ ʤʽʨʥʽ ʥʘ 0,01; 0,05; 0,1; 0,5; 

1,0; 2,0; 5,0; 10,0; 25,0 ʤʣ; ʣʽʡʢʠ ʩʢʣʷʥʽ ʣʘʙʦʨʘʪʦʨʥʽ ʨʽʟʥʦʛʦ ʜʽʘʤʝʪʨʫ; ʯʘʰʢʠ 

ʧʦʨʮʝʣʷʥʦʚʽ ʚʠʧʘʨʶʚʘʣʴʥ̔ ʣʘʙɞʨʘʪɞʨʥ ̔ʨ̔ʟʥɞʛɞ ʦʙʩʷʛʫ; ʮʠʣʽʥʜʨʠ ʤʽʨʥʽ ʥʘ 10, 

50, 100, 250, 500, 1000 ʤʣ; ʧʘʣɞʯʢʽ ʩʢʣʷʥʽ - ʧɞʩʫʜ, ʷʢʠʡ ʥʘʣʝʞʠʪʴ ʜʦ ʤʽʨʥʦʾ, 

ʤʘʻ ʚʽʜʧʦʚʽʜʥʽ ʧʨɞʪɞʢʦʣʠ ʢʘʣʽʙʨʫʚʘʥʥʷ. 

 

2.2 ʈʝʘʢʪʠʚʠ ʪʘ ʾʭ ʧʨʠʛʦʪʫʚʘʥʥʷ 

 

ɼʣʷ ʧʨʠʛʦʪʫʚʘʥʥʷ ʨʫʭʦʤʠʭ ʬʘʟ, ʩʪʘʥʜʘʨʪʥʠʭ ʨʦʟʯʠʥʽʚ, ʜʝʪʝʢʪʦʨʫʯʁʠʭ 

ʨʦʟʯʠʥʽʚ, ʧʨʠ ʧʨʦʙʦʧʽʜʛʦʪʦʚʮʽ ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ ʥʘʩʪʫʧʥʽ ʨʝʘʢʪʠʚʠ [98]: 

ʈʝʘʢʪʠʚ ɺʘʛʥʝʨʘ: ʚ ʤʽʨʥʽʡ ʢʦʣʙʽ ʻʤʥʽʩʪʶ 50,0 ʤʣ ʚ 10 - 15 ʤʣ ʚʦʜʠ ʨʦʟ-

ʯʠʥʷʣʠ 2 ʛ ʢʘʣʽʶ ʡʦʜʠʜʫ; ʜʦ ʮʴʦʛʦ ʨʦʟʯʠʥʫ ʜʦʜʘʚʘʣʠ 1 ʛ ʡʦʜʫ; ʧʽʩʣʷ ʨʦʟʯʠ-

ʥʝʥʥʷ ʡʦʜʫ ʜʦʚʦʜʠʣʠ ʦʙ'ʻʤ ʨʦʟʯʠʥʫ ʚʦʜʦʶ ʜʦ ʤʽʪʢʠ.  

ʈʝʘʢʪʠʚ ɹʫʰʘʨʜʘ: ʚ ʤʽʨʥʽʡ ʢʦʣʙʽ ʻʤʥʽʩʪʶ 100,0 ʤʣ ʚ 10 - 15 ʤʣ ʚʦʜʠ ʨʦ-

ʟʯʠʥʷʣʠ 2 ʛ ʢʘʣʽʶ ʡʦʜʠʜʫ; ʜʦ ʮʴʦʛʦ ʨʦʟʯʠʥʫ ʜʦʜʘʚʘʣʠ 1,27 ʛ ʡʦʜʫ; ʧʽʩʣʷ ʨʦʟ-

ʯʠʥʝʥʥʷ ʡʦʜʫ ʜʦʚʦʜʠʣʠ ʦʙ'ʻʤ ʨʦʟʯʠʥʫ ʚʦʜʦʶ ʜʦ ʤʽʪʢʠ.  

ʈʝʘʢʪʠʚ ɼʨʘʛʝʥʜʦʨʬʘ: 1) ʚ 20 ʤʣ ʢʠʩʣʦʪʠ ʥʽʪʨʘʪʥʦʾ (ɟ = 1,18 ʛ / ʤʣ) ʨʦ-

ʟʯʠʥʷʣʠ 8 ʛ ʚʽʩʤʫʪʫ ʥʽʪʨʘʪʫ ʦʩʥʦʚʥʦʛʦ; 2) ʚ 30 ʤʣ ʚʦʜʠ ʨʦʟʯʠʥʷʣʠ 27,2 ʛ ʢʘ-

ʣʽʶ ʡʦʜʠʜʫ; ʟʤʽʰʫʚʘʣʠ ʨʦʟʯʠʥʠ 1 ʽ 2; ʯʝʨʝʟ ʢʽʣʴʢʘ ʜʥʽʚ ʨʽʜʠʥʘ ʬʽʣʴʪʨʫʚʘʣʠ ʚ 

ʤʽʨʥʫ ʢʦʣʙʫ ʻʤʥʽʩʪʶ 100,0 ʤʣ ʽ ʜʦʚʦʜʠʣʠ ʦʙ'ʻʤ ʨʦʟʯʠʥʫ ʚʦʜʦʶ ʜʦ ʤʽʪʢʠ. 

ʈʝʘʢʪʠʚ ɼʨʘʛʝʥʜʦʨʬʘ, ʤʦʜʠʬʽʢʦʚʘʥʠʡ ʟʘ ʄʫʥʴʻ: 1) ʚ 10 ʤʣ ʢʠʩʣʦʪʠ 

ʘʮʝʪʘʪʥʦʾ ʣʴʦʜʷʥʦʾ ʨʦʟʯʠʥʷʣʠ 0,85 ʛ ʚʽʩʤʫʪʫ ʥʽʪʨʘʪʫ ʦʩʥʦʚʥʦʛʦ ʽ ʜʦʜʘʚʘʣʠ 40 

ʤʣ ʚʦʜʠ; 2) ʚ 20 ʤʣ ʚʦʜʠ ʨʦʟʯʠʥʷʣʠ 8 ʛ ʢʘʣʽʶ ʡʦʜʠʜʫ; ʟʤʽʰʫʚʘʣʠ ʨʦʟʯʠʥʠ 1 ʽ 

2; ʧʝʨʝʜ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 1 ʤʣ ʦʪʨʠʤʘʥʦʛʦ ʨʦʟʯʠʥʫ ʟʤʽʰʫʚʘʣʠ ʟ 2 ʤʣ ʢʠʩʣʦʪʠ 

ʘʮʝʪʘʪʥʦʾ ʣʴʦʜʷʥʦʾ ʽ 40 ʤʣ ʚʦʜʠ. 

ʈʝʘʢʪʠʚ ʄʘʨʢʠ: ʜʦ 1 ʤʣ ʢʠʩʣʦʪʠ ʩʫʣʴʬʪʥʦʾ ʢʦʥʮʝʥʪʨʦʚʘʥʦʾ ʜʦʜʘʚʘʣʠ 1 

ʢʨʘʧʣʶ ʬʦʨʤʘʣʽʥʫ ʽ ʦʭʦʣʦʜʞʫʚʘʣʠ; ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʩʚʽʞʦʧʨʠʛʦʪʦʚʣʝʥʠʡ. 

ʈʝʘʢʪʠʚ ɽʨʜʤʘʥʘ: ʜʦ 20 ʤʣ ʢʠʩʣʦʪʠ ʩʫʣʴʬʘʪʥʦʾ ʢʦʥʮʝʥʪʨʦʚʘʥʦʾ ʜʦʜʘ-

ʚʘʣʠ 10 ʢʨʘʧʝʣʴ 15 % ʢʠʩʣʦʪʠ ʥʽʪʨʘʪʥʦʾ ʪʘ ʟʙʦʚʪʫʚʘʣʠ. ʈʝʘʢʪʠʚ ʐʝʡʙʣʝʨʘ: ʚ 

20 ʤʣ ʚʦʜʠ ʨʦʟʯʠʥʷʣʠ 5 ʛ ʥʘʪʨʽʶ ʚʦʣʴʬʨʘʤʘʪʫ; ʜʦ ʦʪʨʠʤʘʥʦʛʦ ʨʦʟʯʠʥʫ ʜʦʜʘ-
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ʚʘʣʠ 10 ʤʣ 25 % ʨʦʟʯʠʥʫ ʢʠʩʣʦʪʠ ʬʦʩʬʘʪʥʦʾ ʽ ʟʙʦʚʪʫʚʘʣʠ.  

ʈʝʘʢʪʠʚ ʌʇʅ: ʚ ʤʽʨʥʽʡ ʢʦʣʙʽ ʻʤʥʽʩʪʶ 100,0 ʤʣ ʚ 5 ʤʣ ʚʦʜʠ ʨʦʟʯʠʥʷʣʠ 

0,23 ʛ ʬʝʨʫʤ (III) ʭʣʦʨʠʜʫ, ʜʦʜʘʚʘʣʠ 45 ʤʣ 20 % ʨʦʟʯʠʥʫ ʢʠʩʣʦʪʠ ʧʝʨʭʣʦʨʘʪ-

ʥʦʾ ʽ ʜʦʚʦʜʠʣʠ ʜʦ ʤʽʪʢʠ 50 % ʨʦʟʯʠʥʦʤ ʢʠʩʣʦʪʠ ʥʽʪʨʘʪʥʦʶ. 

ʈʝʘʢʪʠʚ ʌʨʝʜʝ: ʜʦ ʨʦʟʪʝʨʪʦʛʦ ʚ ʧʦʨʦʰʦʢ ʘʤʦʥʽʶ (ʘʙʦ ʥʘʪʨʽʶ) ʤʦʣʽʙʜʘ-

ʪʫ ʜʦʜʘʚʘʣʠ ʢʠʩʣʦʪʫ ʩʫʣʴʬʘʪʥʫ ʢʦʥʮʝʥʪʨʦʚʘʥʫ. ʉʫʤʽʰ ʽʥʪʝʥʩʠʚʥʦ ʟʙʦʚʪʫʚʘ-

ʣʠ. ʆʪʨʠʤʘʥʠʡ ʥʘʩʠʯʝʥʠʡ ʨʦʟʯʠʥ ʢʠʩʣʦʪʠ ʤʦʣʙ̔ʜʝʥʦʚʦ ʾʚ ʢʠʩʣʦʪʽ ʩʫʣʴʬʘʪʥʽʡ 

ʢʦʥʮʝʥʪʨʦʚʘʥʽʡ ʟʣʠʚʘʣʠ ʟ ʦʩʘʜʫ. ʈʝʘʢʪʠʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʩʚʽʞʦʧʨʠʛʦʪʦʚʣʝ-

ʥʠʡ. ʇʨʠ ʩʪʦʷʥʥʽ ʨʝʘʢʪʠʚ ʤʦʞʝ ʟʤʽʥʶʚʘʪʠ ʩʚʦʻ ʟʘʙʘʨʚʣʝʥʥʷ. 

ʈʝʘʢʪʠʚ ʄʘʥʜʝʣʽʥʘ: ʜʦ 0,01 ʛ ʘʤʦʥʽʶ ʚʘʥʘʜʘʪʫ ʜʦʜʘʚʘʣʠ 2 ʤʣ ʢʠʩʣʦʪʠ 

ʩʫʣʴʬʘʪʥʦʾ ʢʦʥʮʝʥʪʨʦʚʘʥʦʾ. ʈʝʘʢʪʠʚ ʧʦʚʠʥʝʥ ʙʫʪʠ ʩʚʽʞʦʧʨʠʛʦʪʦʚʣʝʥʠʡ. 

ʈʦʟʯʠʥ ʢʦʙʘʣʴʪʫ ʪʦ̔ʮ̔ʘʥʘʪʫ: ʟʤʽʰʫʚʘʣʠ 1 ʛ ʢʦʙʘʣʴʪʫ (II) ʥʽʪʨʘʪʫ ʽ 4 ʛ ʢʘ-

ʣʽʶ ʪʦ̔ʮ̔ʘʥʘʪʫ ʽ ʨʦʟʯʠʥʷʣʠ ʚ 20 ʤʣ ʚʦʜʠ. 

ʂʠʩʣʦʪʘ ʩʫʣʴʬʘʪʥʘ ʢʦʥʮʝʥʪʨʦʚʘʥʘ ʭ.ʯ., ɼɽʉʊ 4204-77 

ʂʠʩʣʦʪʘ ʥʽʪʨʘʪʥʘ ʢʦʥʮʝʥʪʨʦʚʘʥʘ ʭ.ʯ. ɼɽʉʊ 701-89 

ʄʝʪʠʣʦʚʠʡ ʦʨʘʥʞʝʚʠʡ. ɺ ʨʦʙʦʪ̔ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ 0,02 % ʨʟʯʠʥ ʤʝʪʠ-

ʣʦʚʦʛʦ ʦʨʘʥʞʝʚʦʛʦ. 0,2 ʛ ʤʝʪʠʣʦʚʦʛʦ ʦʨʘʥʞʝʚʦʛʦ ʧʝʨʝʥʦʩʠʣʠ ʚ ʤʽʨʥʫ ʢʦʣʙʫ 

ʻʤʥʽʩʪʶ 1000,0 cʤ
3
, ʨʦʟʯʠʥʷʣʠ ʚ ʥʝʚʝʣʠʢʽʡ ʢʽʣʴʢʦʩʪʽ ʚʦʜʠ ʦʯʠʱʝʥʦʾ ʽ ʜʦʚʦʜʠ-

ʣʠ ʮʠʤ ʞʝ ʨʦʟʯʠʥʥʠʢʦʤ ʜʦ ʤʽʪʢʠ. ʇʨʠʛʦʪʦʚʘʥʠʡ ʨʦʟʯʠʥ ʧʝʨʝʥʦʩʠʣʠ ʚ ʩʢʣʷʥ-

ʢʫ ʟ ʪʝʤʥʦʛʦ ʩʢʣʘ ʽ ʜʦʜʘʚʘʣʠ ʚ ʥʝʾ ʞ 200 cʤ
3
 ʭʣʦʨʦʬʦʨʤʫ - ʭʣʦʨʦʬʦʨʤ ʝʢʩʪʨʘ-

ʛʫʻ ʟ ʨʦʟʯʠʥʫ ʤʝʪʠʣʦʚʦʛʦ ʦʨʘʥʞʝʚʦʛʦ ʧʨʦʜʫʢʪʠ ʦʢʠʩʣʝʥʥʷ, ʷʢʽ ʤʦʞʫʪʴ ʟʘʚʘ-

ʞʘʪʠ ʧʨʦʚʝʜʝʥʥʶ ʚʠʟʥʘʯʝʥʥʷ. 

ʈʦʟʯʠʥ ʢʘʣʽʶ ʧʝʨʤʘʥʛʘʥʘʪʫ - ʜʣʷ ʨʝʯʦʚʠʥ-ʚʽʜʥʦʚʥʠʢʽʚ: ʚ ʤʽʨʥʽʡ ʢʦʣʙʽ 

ʻʤʥʽʩʪʶ 100,0 ʤʣ ʚ 10 - 15 ʤʣ 0,25 ʤʦʣʴ / ʣ ʨʦʟʯʠʥʫ ʢʠʩʣʦʪʠ ʩʫʣʴʬʘʠʥʦʾ ʨʦʟ-

ʯʠʥʷʣʠ 1 ʛ ʢʘʣʽʶ ʧʝʨʤʘʥʛʘʥʘʪʫ; ʜʦʚʦʜʠʣʠ ʦʙ'ʻʤ ʨʦʟʯʠʥʫ ʮʠʤ ʞʝ ʨʦʟʯʠʥʥʠʢʦʤ 

ʜʦ ʤʽʪʢʠ; 

ʈʦʟʯʠʥ ʬʝʨʫʤ (ɯɯɯ) ʭʣʦʨʠʜʫ - ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʨʝʯʦʚʠʥ, ʷʢʽ ʤʽʩʪʷʪʴ ʫ ʩʚʦ-

ʾʡ ʩʪʨʫʢʪʫʨʽ ʬʝʥʦʣʴʥʠʡ ʛʽʜʨʦʢʩʠʣ: ʚ ʤʽʨʥʽʡ ʢʦʣʙʽ ʻʤʥʽʩʪʶ 100,0 ʤʣ ʚ 10 - 15 

ʤʣ ʚʦʜʠ ʨʦʟʯʠʥʷʣʠ 5 ʛ ʬʝʨʫʤ (ɯɯɯ) ʭʣʦʨʠʜʫ; ʜʦʚʦʜʠʣʠ ʦʙ'ʻʤ ʨʦʟʯʠʥʫ ʚʦʜʦʶ ʜʦ 

ʤ̔ʪʢʠ; 
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50 % ʨʦʟʯʠʥ ʢʠʩʣʦʪʠ ʩʫʣʴʬʘʪʥʦʾ ʚ ʝʪʘʥʦʣʽ - ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʧʦʭʽʜʥʠʭ 

ʬʝʥʦʪʽʘʟʠʥʫ: ʚ ʤʽʨʥʫ ʢʦʣʙʫ ʻʤʥʽʩʪʶ 100,0 ʤʣ ʚʥʦʩʠʣʠ 50 ʤʣ ʢʠʩʣʦʪʠ ʩʫʣʴʬʘ-

ʪʥʦʾ ʢʦʥʮʝʥʪʨʦʚʘʥʦʾ; ʜʦʚʦʜʠʣʠ ʦʙ'ʻʤ ʨʦʟʯʠʥʫ ʝʪʘʥʦʣʦʤ ʜʦ ʤʽʪʢʠ; 

ʈʦʟʯʠʥ ʥ̔ʥʛ̔ʜʨʠʥʫ - ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʨʝʯʦʚʠʥ, ʷʢʽ ʤʽʩʪʷʪʴ ʚ ʩʪʨʫʢʪʫʨʽ ʧʝ-

ʨʚʠʥʥʫ ʘʙʦ ʚʪʦʨʠʥʥʫ ʘʤʽʥʦʛʨʫʧʫ: ʚ ʤʽʨʥʽʡ ʢʦʣʙʽ ʻʤʥʽʩʪʶ 100,0 ʤʣ ʚ 10 ʤʣ ʢʠ-

ʩʣʦʪʠ ʭʣʦʨʠʩʪʦʚʦʜʥʝʚʦʾ ʨʦʟʯʠʥʷʣʠ 0,5 ʛ ʥʥ̔ʛ̔ʜʨʠʥʫ; ʜʦʚʦʜʠʣʠ ʦʙ'ʻʤ ʨʦʟʯʠʥʫ 

ʘʮʝʪʦʥʦʤ ʜʦ ʤʽʪʢʠ; 

ʈʦʟʯʠʥ ʤʝʨʢʫʨʽʡ (ɯɯ) ʩʫʣʴʬʘʪʫ ï ʚ ʤʽʨʥʽʡ ʢʦʣʙʽ ʻʤʥʽʩʪʶ 250,0 ʤʣ ʚ 25 

ʤʣ ʢʠʩʣʦʪʠ ʩʫʣʴʬʘʪʥʦʾ ʢʦʥʮʝʥʪʨʦʚʘʥʦʾ ʨʦʟʯʠʥʷʣʠ 4 ʛ ʤʝʨʢʫʨʽʡ (ɯɯ) ʩʫʣʴʬʘʪʫ; 

ʜʦʚʦʜʠʣʠ ʦʙ'ʻʤ ʨʦʟʯʠʥʫ ʚʦʜʦʶ ʜʦ ʤʽʪʢʠ; 

ʈʦʟʯʠʥ ʜʽʬʝʥʽʣʢʘʨʙʘʟʦʥʫ - ʚ ʤʽʨʥʽʡ ʢʦʣʙʽ ʻʤʥʽʩʪʶ 50,0 ʤʣ ʚ 10 ʤʣ ʝʪʘ-

ʥʦʣʫ ʨʦʟʯʠʥʷʣʠ 0,1 ʛ ʜʽʬʝʥʽʣʢʘʨʙʘʟʦʥʫ; ʜʦʚʦʜʠʣʠ ʦʙ'ʻʤ ʨʦʟʯʠʥʫ ʮʠʤ ʞʝ ʨʦʟ-

ʯʠʥʥʠʢʦʤ ʜʦ ʤʽʪʢʠ. 

ʂʠʩʣʦʪʘ ʘʮʝʪʘʪʥʘ ʣʴʦʜʷʥʘ, ʭ.ʯ., ɼɽʉʊ 61-75;  

ʄʝʪʘʥʦʣ, ʭ.ʯ., ɼɽʉʊ 6995-77;  

ʅʘʪʨʽʶ ʛʜ̔ʨʦʢʩʠʜ, ʭ.ʯ., ʊʋ 2642-001-33813273-97;  

ɽʪʘʥʦʣ, ɼɽʉʊ ʈ 51652-2000 

ɸʮʝʪʦʥʪ̔ʨʠʣ ʜʣʷ ʨʽʜʠʥʦʾ  ʭʨʦʤʘʪʦʛʨʘʬʽ,̔ ʦ.ʩ.ʯ., ʊʋ 2634-002-54260861-

2013; 

ɼ̔ ʝʪʠʣʦʚʠʡ ʝʬ̔ʨ, ʯ.ʜ.ʘ., ʊʋ 2600-001-45682126-06 

ʊʦʣʫʦʣ ʜʣʷ ʭʨʦʤʘʪʦʛʨʘʬʽ,̔ ʯ.ʜ.ʘ., ʉʊʇ ʊʋ ʂʆʄʇ 3- 059-08;  

ʊʨʠʭʣʦʨʤʝʪʘʥ, ʭ.ʯ., ʊʋ 2631-066-44493179-01, 

ɽʪʠʣʘʮʝʪʘʪ (extra pure, Scharlau, ɯʩʧʘʥ̫̔) 

ʂʦʥʮʝʥʪʨʦʚʘʥʠʡ ʨʦʟʯʠʥ ʘʤʦʥʘ̔ʢʫ 25 % (extra pure, Scharlau, ɯʩʧʘʥ̫̔) 

ʂʘʣʽʶ ʛʽʜʨʦʬʪʘʣʘʪ - ʭ.ʯ., ɼʉʊʋ 2216-93 

ɺʦʜʘ  ʦʯʠʱʝʥʘ  (ɼʌʋ  ɯ.2,  ʉ.  391).  ʇʨʦʟʦʨʘ,  ʙʝʟʙʘʨʚʥʘ ʨʽʜʠʥʘ, ʙʝʟ ʟʘ-

ʧʘʭʫ, ʢʦʣʴʦʨʫ, ʩʤʘʢʫ, ʨʅ ʚʽʜ 5,0 ʜʦ 7,0. 

 

ɺ ʝʢʩʪʨʘʮʽʡʥʦ-ʬʦʪʦʤʝʪʨʠʯʥʦʤʫ ʤʝʪʦʜʽ ʜʣ ̫ʚʩʪʘʥʦʚʣʝʥʥʷ ʟʥʘʯʝʥʥʷ ʨʅ, 

ʧʨʠ ʷʢʦʤʫ ʩʪʫʧʽʥʴ ʝʢʩʪʨʘʢʮʽʾ ʽʦʥʥʠʭ ʘʩʦʮʽʘʪʽʚ ʤʘʢʩʠʤʘʣʴʥʘ, ʙʫʣʦ ʧʨʠʛʦʪʦʚ-
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ʣʝʥʦ ʨʷʜ ʙʫʬʝʨʥʠʭ ʨʦʟʯʠʥʽʚ (ʘʮʝʪʘʪʥʠʭ ʪʘ ʬʪʘʣʘʪʥʠʭ) ʟ ʨʅ ʚʽʜ 3,0 ʜʦ 6,0. 

ʇʨʠʛʦʪʫʚʘʥʥʷ ʬʪʘʣʘʪʥʠʭ ʙʫʬʝʨʥʠʭ ʨʦʟʯʠʥʽʚ: 

ʈʦʟʯʠʥ ˉ1 ï ʢʠʩʣʦʪʘ ʭʣʦʨʠʜʥʘ, 0,1 ʤʦʣʴ / ʣ. 

ʇʨʠʛʦʪʫʚʘʥʥʷ: ʟ ʬʽʢʩʘʥʘʣʘ. 

 

ʈʦʟʯʠʥ ˉ3 - ʢʘʣʽʶ ʛʽʜʨʦʬʪʘʣʘʪ ʂHC8H4O4, 0,2 ʤʦʣʴ / ʣ. 

ʇʨʠʛʦʪʫʚʘʥʥʷ: ʥʘ ʘʥʘʣʽʪʠʯʥʠʭ ʚʘʛʘʭ ʚʽʜʚʘʞʫʚʘʣʠ 40,845 ʛ ʢʘʣʽʶ ʛʽʜʨʦʬ-

ʪʘʣʘʪʘ, ʧʝʨʝʥʦʩʠʣʠ ʚ ʤʽʨʥʫ ʢʦʣʙʫ ʻʤʥʽʩʪʶ 1000,0 ʤʣ, ʨʦʟʯʠʥʷʣʠ ʚ ʥʝʚʝʣʠʢʽʡ 

ʢʽʣʴʢʦʩʪʽ ʚʦʜʠ ʦʯʠʱʝʥʦʾ ʽ ʜʦʚʦʜʠʣʠ ʜʦ ʤʽʪʢʠ ʮʠʤ ʞʝ ʨʦʟʯʠʥʥʠʢʦʤ, ʨʝʪʝʣʴʥʦ 

ʧʝʨʝʤʽʰʫʚʘʣʠ ʽ ʬʽʣʴʪʨʫʚʘʣʠ ʯʝʨʝʟ ʩʢʣʘʜʯʘʩʪʠʡ ʬʽʣʴʪʨ çʯʝʨʚʦʥʘ ʩʪʨʽʯʢʘè. 

ɼʣʷ ʦʪʨʠʤʘʥʥʷ ʙʫʬʝʨʥʦʛʦ ʨʦʟʯʠʥʫ ʟ ʨʅ = 3,0 ʚ ʤʽʨʥʫ ʢʦʣʙʫ ʻʤʥʽʩʪʶ 

200,0 cʤ
3
 ʚʥʦʩʠʣʠ 40,80 ʩʤ

3
 ʨʦʟʯʠʥʫ ˉ1, ʜʦʜʘʚʘʣʠ 50,00 ʩʤ

3
 ʨʦʟʯʠʥʫ ˉ3, ʜʦ-

ʚʦʜʠʣʠ ʦʙ'ʻʤ ʨʦʟʯʠʥʫ ʚʦʜʦʶ ʦʯʠʱʝʥʦʾ ʜʦ ʤʽʪʢʠ, ʢʦʥʪʨʦʣʶʚʘʣʠ ʨʅ ʨʦʟʯʠʥʫ 

ʧʦʪʝʥʮʽʦʤʝʪʨʠʯʥʦ. 

ɼʣʷ ʦʪʨʠʤʘʥʥʷ ʙʫʬʝʨʥʦʛʦ ʨʦʟʯʠʥʫ ʟ ʨʅ = 3,5 ʚ ʤʽʨʥʫ ʢʦʣʙʫ ʻʤʥʽʩʪʶ 

200,0 cʤ
3
 ʚʥʦʩʠʣʠ 15,70 ʩʤ

3
 ʨʦʟʯʠʥʫ ˉ1, ʜʦʜʘʚʘʣʠ 50,00 ʩʤ

3
 ʨʦʟʯʠʥʫ ˉ3, ʜʦ-

ʚʦʜʠʣʠ ʦʙ'ʻʤ ʨʦʟʯʠʥʫ ʚʦʜʦʶ ʦʯʠʱʝʥʦʾ ʜʦ ʤʽʪʢʠ, ʢʦʥʪʨʦʣʶʚʘʣʠ ʨʅ ʨʦʟʯʠʥʫ 

ʧʦʪʝʥʮʽʦʤʝʪʨʠʯʥʦ. 

ʇʨʠʛʦʪʫʚʘʥʥʷ ʘʮʝʪʘʪʥʠʭ ʙʫʬʝʨʥʠʭ ʨʦʟʯʠʥʽʚ: 

ɻʦʪʫʚʘʣʠ 1 ʄ ʨʦʟʯʠʥʠ ʘʮʝʪʘʪʥʦʶ ʢʠʩʣʦʪʠ ʽ ʛʽʜʨʦʢʩʠʜʫ ʥʘʪʨʽʶ. 116,28 

cʤ
3
 ʢʦʥʮʝʥʪʨʦʚʘʥʦʾ ʘʮʝʪʘʪʥʦʾ ʢʠʩʣʦʪʠ (ɟ = 1,055 ʛ / ʩʤ

3
) ʧʝʨʝʥʦʩʠʣʠ ʚ ʤʽʨʥʫ 

ʢʦʣʙʫ ʻʤʥʽʩʪʶ 2000,0 cʤ
3
, ʨʦʟʯʠʥʷʣʠ ʚ ʥʝʚʝʣʠʢʽʡ ʢʽʣʴʢʦʩʪʽ ʚʦʜʠ ʦʯʠʱʝʥʦʾ ʽ 

ʜʦʚʦʜʠʣʠ ʮʠʤ ʞʝ ʨʦʟʯʠʥʥʠʢʦʤ ʜʦ ʤʽʪʢʠ. 

40,00 ʛ ʥʘʪʨʽʶ ʛʽʜʨʦʢʩʠʜʫ ʧʝʨʝʥʦʩʠʣʠ ʚ ʤʽʨʥʫ ʢʦʣʙʫ ʻʤʥʽʩʪʶ 1000,0 cʤ
3
, 

ʨʦʟʯʠʥʷʣʠ ʚ ʥʝʚʝʣʠʢʽʡ ʢʽʣʴʢʦʩʪʽ ʚʦʜʠ ʦʯʠʱʝʥʦʾ ʽ ʜʦʚʦʜʠʣʠ ʮʠʤ ʞʝ ʨʦʟʯʠʥʥʠ-

ʢʦʤ ʜʦ ʤʽʪʢʠ. 

 

ɼʣʷ ʦʪʨʠʤʘʥʥʷ ʙʫʬʝʨʥʦʛʦ ʨʦʟʯʠʥʫ ʟ ʨʅ = 4,2 ʚ ʤʽʨʥʫ ʢʦʣʙʫ ʻʤʥʽʩʪʶ 

500,0 cʤ
3
 ʚʥʦʩʠʣʠ 197,90 ʩʤ

3
 1 ʄ ʨʦʟʯʠʥʫ ʘʮʝʪʘʪʥʦʾ ʢʠʩʣʦʪʠ, ʜʦʜʘʚʘʣʠ 50,00 

ʩʤ
3
 1 ʄ ʨʦʟʯʠʥʫ ʛʽʜʨʦʢʩʠʜʫ ʥʘʪʨʽʶ, ʜʦʚʦʜʠʣʠ ʦʙ'ʻʤ ʨʦʟʯʠʥʫ ʚʦʜʦʶ ʦʯʠʱʝʥʦʾ 
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ʜʦ ʤʽʪʢʠ, ʢʦʥʪʨʦʣʶʚʘʣʠ ʨʅ ʨʦʟʯʠʥʫ ʧʦʪʝʥʮʽʦʤʝʪʨʠʯʥʦ. 

 

ɼʣʷ ʦʪʨʠʤʘʥʥʷ ʙʫʬʝʨʥʦʛʦ ʨʦʟʯʠʥʫ ʟ ʨʅ = 4,5 ʚ ʤʽʨʥʫ ʢʦʣʙʫ ʻʤʥʽʩʪʶ 

500,0 cʤ
3
 ʚʥʦʩʠʣʠ 124,10 ʩʤ

3
 1 ʄ ʨʦʟʯʠʥʫ ʘʮʝʪʘʪʥʦʾ ʢʠʩʣʦʪʠ, ʜʦʜʘʚʘʣʠ 50,00 

ʩʤ
3
 1 ʄ ʨʦʟʯʠʥʫ ʛʽʜʨʦʢʩʠʜʫ ʥʘʪʨʽʶ, ʜʦʚʦʜʠʣʠ ʦʙ'ʻʤ ʨʦʟʯʠʥʫ ʚʦʜʦʶ ʦʯʠʱʝʥʦʾ 

ʜʦ ʤʽʪʢʠ, ʢʦʥʪʨʦʣʶʚʘʣʠ ʨʅ ʨʦʟʯʠʥʫ ʧʦʪʝʥʮʽʦʤʝʪʨʠʯʥʦ. 

 

ɼʣʷ ʦʪʨʠʤʘʥʥʷ ʙʫʬʝʨʥʦʛʦ ʨʦʟʯʠʥʫ ʟ ʨʅ = 4,6 ʚ ʤʽʨʥʫ ʢʦʣʙʫ ʻʤʥʽʩʪʶ 

500,0 cʤ
3
 ʚʥʦʩʠʣʠ 108,90 ʩʤ

3
 1 ʄ ʨʦʟʯʠʥʫ ʘʮʝʪʘʪʥʦʾ ʢʠʩʣʦʪʠ, ʜʦʜʘʚʘʣʠ 50,00 

ʩʤ
3
 1 ʄ ʨʦʟʯʠʥʫ ʛʽʜʨʦʢʩʠʜʫ ʥʘʪʨʽʶ, ʜʦʚʦʜʠʣʠ ʦʙ'ʻʤ ʨʦʟʯʠʥʫ ʚʦʜʦʶ ʦʯʠʱʝʥʦʾ 

ʜʦ ʤʽʪʢʠ, ʢʦʥʪʨʦʣʶʚʘʣʠ ʨʅ ʨʦʟʯʠʥʫ ʧʦʪʝʥʮʽʦʤʝʪʨʠʯʥʦ. 

 

ɼʣʷ ʦʪʨʠʤʘʥʥʷ ʙʫʬʝʨʥʦʛʦ ʨʦʟʯʠʥʫ ʟ ʨʅ = 4,7 ʚ ʤʽʨʥʫ ʢʦʣʙʫ ʻʤʥʽʩʪʶ 

500,0 cʤ
3
 ʚʥʦʩʠʣʠ 96,80 ʩʤ

3
 1 ʄ ʨʦʟʯʠʥʫ ʘʮʝʪʘʪʥʦʾ ʢʠʩʣʦʪʠ, ʜʦʜʘʚʘʣʠ 50,00 

ʩʤ
3
 1 ʄ ʨʦʟʯʠʥʫ ʛʽʜʨʦʢʩʠʜʫ ʥʘʪʨʽʶ, ʜʦʚʦʜʠʣʠ ʦʙ'ʻʤ ʨʦʟʯʠʥʫ ʚʦʜʦʶ ʦʯʠʱʝʥʦʾ 

ʜʦ ʤʽʪʢʠ, ʢʦʥʪʨʦʣʶʚʘʣʠ ʨʅ ʨʦʟʯʠʥʫ ʧʦʪʝʥʮʽʦʤʝʪʨʠʯʥʦ. 

 

ɼʣʷ ʦʪʨʠʤʘʥʥʷ ʙʫʬʝʨʥʦʛʦ ʨʦʟʯʠʥʫ ʟ ʨʅ = 4,8 ʚ ʤʽʨʥʫ ʢʦʣʙʫ ʻʤʥʽʩʪʶ 

500,0 cʤ
3
 ʚʥʦʩʠʣʠ 87,20 ʩʤ

3
 1 ʄ ʨʦʟʯʠʥʫ ʘʮʝʪʘʪʥʦʾ ʢʠʩʣʦʪʠ, ʜʦʜʘʚʘʣʠ 50,00 

ʩʤ
3
 1 ʄ ʨʦʟʯʠʥʫ ʛʽʜʨʦʢʩʠʜʫ ʥʘʪʨʽʶ, ʜʦʚʦʜʠʣʠ ʦʙ'ʻʤ ʨʦʟʯʠʥʫ ʚʦʜʦʶ ʦʯʠʱʝʥʦʾ 

ʜʦ ʤʽʪʢʠ, ʢʦʥʪʨʦʣʶʚʘʣʠ ʨʅ ʨʦʟʯʠʥʫ ʧʦʪʝʥʮʽʦʤʝʪʨʠʯʥʦ. 

 

ɼʣʷ ʦʪʨʠʤʘʥʥʷ ʙʫʬʝʨʥʦʛʦ ʨʦʟʯʠʥʫ ʟ ʨʅ = 5,2 ʚ ʤʽʨʥʫ ʢʦʣʙʫ ʻʤʥʽʩʪʶ 

500,0 cʤ
3
 ʚʥʦʩʠʣʠ 64,80 ʩʤ

3
 1 ʄ ʨʦʟʯʠʥʫ ʘʮʝʪʘʪʥʦʾ ʢʠʩʣʦʪʠ, ʜʦʜʘʚʘʣʠ 50,00 

ʩʤ
3
 1 ʄ ʨʦʟʯʠʥʫ ʛʽʜʨʦʢʩʠʜʫ ʥʘʪʨʽʶ, ʜʦʚʦʜʠʣʠ ʦʙ'ʻʤ ʨʦʟʯʠʥʫ ʚʦʜʦʶ ʦʯʠʱʝʥʦʾ 

ʜʦ ʤʽʪʢʠ, ʢʦʥʪʨʦʣʶʚʘʣʠ ʨʅ ʨʦʟʯʠʥʫ ʧʦʪʝʥʮʽʦʤʝʪʨʠʯʥʦ. 

 

ɼʣʷ ʦʪʨʠʤʘʥʥʷ ʙʫʬʝʨʥʦʛʦ ʨʦʟʯʠʥʫ ʟ ʨʅ = 6,0 ʚ ʤʽʨʥʫ ʢʦʣʙʫ ʻʤʥʽʩʪʶ 

500,0 cʤ
3
 ʚʥʦʩʠʣʠ 52,30 ʩʤ

3
 1 ʄ ʨʦʟʯʠʥʫ ʘʮʝʪʘʪʥʦʾ ʢʠʩʣʦʪʠ, ʜʦʜʘʚʘʣʠ 50,00 

ʩʤ
3
 1 ʄ ʨʦʟʯʠʥʫ ʛʽʜʨʦʢʩʠʜʫ ʥʘʪʨʽʶ, ʜʦʚʦʜʠʣʠ ʦʙ'ʻʤ ʨʦʟʯʠʥʫ ʚʦʜʦʶ ʦʯʠʱʝʥʦʾ 
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ʜʦ ʤʽʪʢʠ, ʢʦʥʪʨʦʣʶʚʘʣʠ ʨʅ ʨʦʟʯʠʥʫ ʧʦʪʝʥʮʽʦʤʝʪʨʠʯʥʦ 

 

ʇʨʠʛʦʪʫʚʘʥʥʷ ʫʥʽʚʝʨʩʘʣʴʥʦʾ ʙʫʬʝʨʥʦʾ ʩʫʤʽʰʽ: 

ɻʦʪʫʚʘʣʠ ʨʦʟʯʠʥ ʩʫʤʽʰʽ ʢʠʩʣʦʪ ʬʦʤʬʘʪʥʦʾ, ʘʮʝʪʘʪʥʦʾ ʽ ʙʦʨʘʪʥʦʾ ʚ ʢʦʥ-

ʮʝʥʪʨʘʮʽʾ 0,04 ʤʦʣʴ / ʜʤ
3
 ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʢʦʞʥʦʾ ʟ ʥʠʭ. 

2,47 ʛ ʢʠʩʣʦʪʠ ʙʦʨʘʪʥʦʾ, 2,12 ʩʤ
3
 ʢʠʩʣʦʪʠ ʬʦʩʬʘʪʥʦʾ ʢʦʥʮʝʥʪʨʦʚʘʥʦʾ (ɟ = 

1,86 ʛ / ʩʤ
3
) ʽ 2,33 ʩʤ

3
 ʢʠʩʣʦʪʠ ʘʮʝʪʘʪʥʦʾ ʢʦʥʮʝʥʪʨʦʚʘʥʦʾ (ɟ = 1,055 ʛ / ʩʤ

3
) ʧʝ-

ʨʝʥʦʩʠʣʠ ʚ ʤʽʨʥʫ ʢʦʣʙʫ ʻʤʥʽʩʪʶ 1000,0 ʩʤ
3
, ʨʦʟʯʠʥʷʣʠ ʚ ʥʝʚʝʣʠʢʽʡ ʢʽʣʴʢʦʩʪʽ 

ʚʦʜʠ ʦʯʠʱʝʥʦʾ ʽ ʜʦʚʦʜʠʣʠ ʮʠʤ ʞʝ ʨʦʟʯʠʥʥʠʢʦʤ ʜʦ ʤʽʪʢʠ. 

 

ɻʦʪʫʚʘʣʠ 0,2 ʤʦʣʴ / ʜʤ
3
 ʨʦʟʯʠʥ ʥʘʪʨʽʶ ʛʽʜʨʦʢʩʠʜʫ: 

8,00 ʛ ʥʘʪʨʽʶ ʛʽʜʨʦʢʩʠʜʫ ʧʝʨʝʥʦʩʠʣʠ ʚ ʤʽʨʥʫ ʢʦʣʙʫ ʻʤʥʽʩʪʶ 1000,0 ʩʤ
3
, 

ʨʦʟʯʠʥʷʣʠ ʚ ʥʝʚʝʣʠʢʽʡ ʢʽʣʴʢʦʩʪʽ ʚʦʜʠ ʦʯʠʱʝʥʦʾ ʽ ʜʦʚʦʜʠʣʠ ʮʠʤ ʞʝ ʨʦʟʯʠʥʥʠ-

ʢʦʤ ʜʦ ʤʽʪʢʠ. 

 

ɼʣʷ ʦʪʨʠʤʘʥʥʷ ʙʫʬʝʨʥʦʛʦ ʨʦʟʯʠʥʫ ʟ ʙʘʞʘʥʠʤ ʟʥʘʯʝʥʥʷʤ ʨʅ ʜʦ 50,00 - 

100,00 ʩʤ
3
 ʩʫʤʽʰʽ ʢʠʩʣʦʪ ʜʦʜʘʚʘʣʠ ʥʝʚʝʣʠʢʠʤʠ ʧʦʨʮʽʷʤʠ ʨʦʟʯʠʥ ʥʘʪʨʽʶ ʛʽʜ-

ʨʦʢʩʠʜʫ ʧʨʠ ʧʝʨʝʤʽʰʫʚʘʥʥʽ, ʢʦʥʪʨʦʣʶʶʯʠ ʨʅ ʧʦʪʝʥʮʽʦʤʝʪʨʠʯʥʦ. 

 

ɻʦʪʫʚʘʣʠ 3 ʤʦʜʝʣʴʥʽ ʩʫʤʽʰʽ ʧʨʝʧʘʨʘʪʫ ʟ ʧʝʯʽʥʢʦʶ, ʱʦ ʥʝ ʟʘʟʥʘʣʘ ʛʥʠ-

ʣʴʥʠʭ ʟʤʽʥ. ɼʣʷ ʮʴʦʛʦ ʜʦ 10 ʛ ʧʦʜʨʽʙʥʝʥʦʾ ʧʝʯʽʥʢʠ (ʨʦʟʤ̔ʨ ʯʘʩʪʦʢ ʥʝ ʧʦʚʠʥʝʥ 

ʧʝʨʝʚʠʱʫʚʘʪʠ 1 ʤʤ) ʜʦʜʘʚʘʣʠ 1,00 ʤʣ ʩʪʘʥʜʘʨʪʥʦʛʦ ʨʦʟʯʠʥʫ ʢʣʦʧʽʜʦʛʨʝʣʶ 

ʘʙʦ ʢʣʦʧʠʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ (5 ʤʛ ʧʨʝʧʘʨʘʪʫ), ʨʝʪʝʣʴʥʦ ʧʝʨʝʤʽʰʫ-

ʚʘʣʠ ʽ ʟʘʣʠʰʘʣʠ ʥʘ ʜʦʙʫ. 

ɻʦʪʫʚʘʣʠ ʪʘʢʦʞ ʢʦʥʪʨʦʣʴʥʫ ʩʫʤʽʰ ʧʝʯʽʥʢʠ ʟ ʨʦʟʯʠʥʥʠʢʦʤ (0,1 ʤʦʣʴ / ʣ 

ʨʦʟʯʠʥ ʢʠʩʣʦʪʠ ʭʣʦʨʠʩʪʦʚʦʜʥʝʚʦʾ), ʜʦʩʣʽʜʞʝʥʥʷ ʷʢʦʾ ʧʨʦʚʦʜʠʣʠ ʧʘʨʘʣʝʣʴʥʦ ʟ 

ʦʩʥʦʚʥʠʤʠ. 

 

ʈʦʙʦʪʫ ʟ ʭʨʦʤʘʪʦʛʨʘʬʦʤ çʄʽʣʽʭʨʦʤ ɸ-02è ʚʠʢʦʥʫʻʤʦ ʥʘ ʙʘʟʽ ʅʇʌ 

çɸʥʘʣʽʪʠʢʘè. ʆʙʨʦʙʢʫ ʭʨʦʤʘʪʦʛʨʘʤ ʧʨʦʚʦʜʠʤʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʠ 
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çɸʥʘʣʽʪʠʢʘ - Chromè, ʨʦʟʨʦʙʣʝʥʦʾ ʮʽʻʶ ʞ ʫʩʪʘʥʦʚʦʶ. 

2.3 ɺʠʙʽʨ ʟʘʛʘʣʴʥʦʾ ʤʝʪʦʜʦʣʦʛʽʾ ʜʦʩʣʽʜʞʝʥʴ 

 

ʍʽʤʽʢʦ-ʪʦʢʩʠʢʦʣʦʛʽʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʶ  ʤʘʻ  ʙʫʪʠ  ʧʨʦʚʝʜʝʥʝ  

ʪʘʢ, ʱʦʙ  ʮʝʡ  ʧʨʦʮʝʩ  ʟʘʚʝʨʰʫʚʘʚʩʷ  ʩʪʚʦʨʝʥʥʷʤ  ʩʭʝʤʠ ʭʽʤʽʢʦ-

ʪʦʢʩʠʢʦʣʦʛʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʤʘʪʝʨʽʘʣʫ ʥʘ ʢʣʦʧʽʜʦʛʨʝʣʴ ʪʘ ʡʦʛʦ ʤʘʨʢʝʪ-

ʤʝʪʘʙʦʣʽʪ.  

ɺʠʨʽʰʝʥʥʷ  ʮʽʻʾ  ʧʨʦʙʣʝʤʠ  ʜʦʟʚʦʣʷʻ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʧʽ-

ʜʭʦʜʠ, ʷʢʽ ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ  ʥʘʫʢʦʚʦ  ʦʙʛʨʫʥʪʫʚʘʪʠ  ʤʝʪʦʜʠʢʫ ʭʽʤʽʢʦ-

ʪʦʢʩʠʢʦʣʦʛʽʯʥʛʦ ʚʠʟʥʘʯʝʥʥʷ ʢʣʧʽʜʦʛʨʝʣʶ. ʇʨʠ ʮʴʦʤʫ ʦʩʥʦʚʥʠʤ ʟʘʚʜʘʥʥʷʤ ʻ 

ʚʠʙʽʨ ʪʠʭ ʤʝʪʦʜʠʢ, ʷʢʽ ʧʨʠʜʘʪʥʽ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʭʽʤʽʢʦ-ʪʦʢʩʠʢʦʣʦʛʽʯʥʦʛʦ ʘʥʘ-

ʣʽʟʫ, ʪʘʢ ʷʢ ʜʣʷ ʮʽʣʝʡ ʧʨʘʢʪʠʯʥʦʾ ʤʝʜʠʮʠʥʠ  ʧʦʪʨʽʙʥʽ ʟʨʫʯʥʽ ʽ ʝʢʩʧʨʝʩʥʽ ʤʝʪʦ-

ʜʠʢʠ. 

 

2.4 ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʴ 

 

ɺ ʩʫʯʘʩʥʽʡ ʧʨʘʢʪʠʮʽ ʜʦʩʣʽʜʞʝʥʥʷ ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ ʟʥʘʭʦʜʷʪʴ ʰʠʨʦʢʝ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʬʽʟʠʯʥʽ, ʭʽʤʽʯʥʽ, ʬʽʟʠʢʦ-ʭʽʤʽʯʥʽ, ʙʽʦʣʦʛʽʯʥʽ ʤʝʪʦʜʠ. 

ʇʜ̔ ʯʘʩ ʥʘʧʠʩʘʥʥʷ ʜʘʥʦʾ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʟʘʩʪʦʩʦʚʫʚʘʣʠʩʷ ʬʽʟʠʯʥʽ-

ʽʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ, ʘ ʩʘʤʝ - ʚʠʟʥʘʯʝʥʥʷ ʨʝʘʢʮʽʾ ʩʝʨʝʜʦʚʠʱʘ (ʨʅ). 

ʊʘʢʦʞ ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʤʠ ʤʝʪʦʜʠ ʘʥʘʣʽʟʫ, ʜʦ ʷʢʠʭ ʥʘ-

ʣʝʞʘʪʴ: ʦʧʪʠʯʥʽ (ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʽʷ ʚ ʫʣʴʪʨʘʬʽʦʣʝʪʦʚʽʡ ʦʙʣʘʩʪʽ ʩʧʝʢʪʨʘ ʪʘ 

ʝʢʩʪʨʘʢʮʽʡʥʘ ʬʦʪʦʤʝʪʨʽʷ) ʽ ʭʨʦʤʘʪʦʛʨʘʬʽʯʥʽ ʤʝʪʦʜʠ (ʪʦʥʢʦʰʘʨʦʚʘ ʭʨʦʤʘʪʦʛ-

ʨʘʬʽʾ, ʚʠʩʦʢʦʝʬʝʢʪʠʚʥʘ ʨʽʜʠʥʥʘ ʭʨʦʤʘʪʦʛʨʘʬʽʷ). 

ɼʣ ̫ʧʨʦʚʝʜʝʥʥʷ ʩʪʘʪʠʩʪʠʯʥʦʾ ʦʙʨʦʙʢʠ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʚʠʢʦʨʠʩʪʦʚʫʚʘ-

ʣʠ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ MS Excel 2007. ɺʘʣʽʜʘʮʽʷ ʨʦʟʨʦʙʣʝʥʠʭ ʤʝʪʦʜʠʢ 

ʧʨʦʚʦʜʠʣʘʩʴ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʚʠʤʦʛ ʟʘʨʫʙʽʞʥʠʭ ʧʦʩʽʙʥʠʢʽʚ ʟ ʚʘʣʽʜʘʮʽʾ ʙʽʦʘʥʘʣʽ-

ʪʠʯʥʠʭ ʤʝʪʦʜʠʢ ( çʂʝʨʽʚʥʠʮʪʚʘ ʧʦ ʝʢʩʧʝʨʪʠʟʽ ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚè, ʄ., 2013, 

ʧʦʩʽʙʥʠʢʽʚ FDA, ɽʄɸ). 
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ʈʆɿɼɯʃ 3 

ʈʆɿʈʆɹʂɸ ʄɽʊʆɼɯɺ ɺʀʗɺʃɽʅʅʗ  

ʂʃʆʇɯɼʆɻʈɽʃʖ ʊɸ ʂʃʆʇɯɼʆɻʈɽʃʔ ʂɸʈɹʆʅʆɺʆɰ ʂʀʉʃʆʊʀ  

 

ɺ̔ ʜʦʤʦ, ʱʦ ʧʽʩʣʷ ʦʨʘʣʴʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʣʽʢʘʨʩʴʢʦʾ ʬʦʨʤʠ ʢʣʦʧʽʜʦʛʨʝ-

ʣ ,ʁ ʚ ʧʣʘʟʤʽ ʢʨʦʚʽ ʬʽʢʩʫʻʪʴʩʷ ʷʢ ʜʽʶʯʘ ʨʝʯʦʚʠʥʘ -ʢʣʦʧʽʜʦʛʨʝʣ ɹ(ʩʝʨʝʜʥʷ ʤʘʢ-

ʩʠʤʘʣʴʥʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʥʝʟʤʽʥʝʥʦʛʦ ʢʣʦʧʽʜʦʛʨʝʣ ʁʚ ʧʣʘʟʤʽ ʙʣʠʟʴʢʦ 2,2-2,5 

ʥʛ/ ʤʣ ʧʽʩʣʷ ʦʜʥʦʨʘʟʦʚʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʦʟʠ ʚ 75 ʤʛ) ʽ ʡʦʛʦ ʤʝʪʘʙʦʣʽʪ ʢʣʦʧʽ-

ʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʘ ʢʠʩʣʦʪʘ (85% ʚʽʜ ʟʘʛʘʣʴʥʦʛʦ ʦʙ`ʻʤʫ ʚʩʽʭ ʤʝʪʘʙʦʣʽʪʽʚ) [40], 

ʦʩʪʘʥʥʽʡ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʷʢ ʤʘʨʢʝʨ ʚ ʧʨʦʮʝʩʽ ʚʠʷʚʣʝʥʥʷ ʢʣʦʧʽʜʦʛʨʝ-

ʣʶ, ʪʦʤʫ ʨʦʟʨʦʙʢʫ ʤʝʪʦʜʠʢ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʧʨʦʚʦʜʠʣʠ ʷʢ ʚʽʜʥʦʩʥʦ ʥʘʪʠʚʥʦʾ 

ʨʝʯʦʚʠʥʠ, ʪʘʢ ʽ ʟʘ ʾʾ ʤʝʪʘʙʦʣʪ̔ʦʤ. 

 

3.1   ɺʠʷʚʣʝʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʶ ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʽʩʥʠʭ ʨʝʘʢʮʽʡ 

 

 ʆʩʢʽʣʴʢʠ ʚ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣʘʭ ʚʽʜʩʫʪʥʽ ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʨʝʘʢʮʽʾ, 

ʷʢʠʤʠ ʤʦʞʥʘ ʧʽʜʪʚʝʨʜʠʪʠ ʥʘʷʚʥʽʩʪʴ ʢʣʦʧʽʜʦʛʨʝʣʶ ʪʘ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦ-

ʚʦʾ ʢʠʩʣʦʪʠ, ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ ʨʝʘʢʪʠʚʠ, ʷʢʽ ʨʝʢʦʤʝʥʜʦʚʘʥʽ  Clarke ʪʘ ʽʥʰʠʤʠ 

ʘʚʪʦʨʘʤʠ [49] ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʨʝʯʦʚʠʥ ʢʠʩʣʦʪʥʦʛʦ ʪʘ ʦʩʥʦʚʥʦʛʦ ʭʘʨʘʢʪʝʨʫ. 

ʉʢʣʘʜ ʨʝʘʢʪʠʚʽʚ ʪʘ ʤʝʪʦʜʠʢʠ ʾʭ ʚʠʛʦʪʦʚʣʝʥʥʷ ʦʧʠʩʘʥʽ ʚ ʣʽʪʝʨʘʪʫʨʽ. 

 ʇʨʠ ʧʦʰʫʢʫ ʷʢʽʩʥʠʭ ʨʝʘʢʮʽʡ ʥʘ ʢʣʦʧʽʜʦʛʨʝʣʴ ʙʫʣʦ ʚʠʚʯʝʥʦ ʡʦʛʦ ʚʟʘ̒-

ʤʦʜʽʶ ʟ ʜʝʷʢʠʤʠ ʨʝʘʛʝʥʪʘʤʠ, ʱʦ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʚ ʭʽʤʽʢʦ-

ʪʦʢʩʠʢʦʣʦʛʽʯʥʦʤʫ ʘʥʘʣʽʟʽ [98]: ʨʝʘʢʪʠʚ ɺʘʛʥʝʨʘ, ʨʝʘʢʪʠʚ ɹʫʰʘʨʜʘ, ʨʝʘʢʪʠʚ 

ɼʨʘʛʝʥʜʦʨʬʘ, ʨʝʘʢʪʠʚ ɼʨʘʛʝʥʜʦʨʬʘ, ʤʦʜʠʬʽʢʦʚʘʥʠʡ ʟʘ ʄʫʥʴʻ; ʨʝʘʢʪʠʚ ʄʘʨʢʽ, 

ʨʝʘʢʪʠʚ ɽʨʜʤʘʥʘ, ʨʝʘʢʪʠʚ ʐʝʡʙʣʝʨʘ, ʨʝʘʢʪʠʚ ʌʇʅ, ʨʝʘʢʪʠʚ ʌʨʝʜʝ, ʨʝʘʢʪʠʚ 

ʄʘʥʜʝʣʽʥʘ, ʨʦʟʯʠʥ ʢʦʙʘʣʴʪʫ ʪʽʦʮʽʘʥʘʪʫ; ʢʠʩʣʦʪʘ ʩʫʣʴʬʘʪʥʘ ʢʦʥʮʝʥʪʨʦʚʘʥʘ; 

ʢʠʩʣʦʪʘ ʥʽʪʨʘʪʥʘ ʢʦʥʮʝʥʪʨʦʚʘʥʘ. 

ʆʩʢʽʣʴʢʠ ʚ ʩʪʨʫʢʪʫʨʽ ʢʣʦʧʽʜʦʛʨʝʣʶ ʧʨʠʩʫʪʥʷ ʝʩʪʝʨʥʘ ʛʨʫʧʘ, ʜʣʷ ʥʴʦʛʦ 

ʚʠʢʦʥʫʚʘʣʠ ʛʽʜʨʦʢʩʘʤʦʚʫ ʧʨʦʙʫ [98]. 

ʇʘʨʘʣʝʣʴʥʦ ʚʠʚʯʘʣʠ ʚʟʘʻʤʦʜʽʶ ʟʘʟʥʘʯʝʥʠʭ ʨʝʘʛʝʥʪʽʚ ʟ ʦʩʥʦʚʥʠʤ ʤʝʪʘʙʦ-

ʣʽʪʦʤ ʢʣʦʧʽʜʦʛʨʝʣʶ ï ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʶ ʢʠʩʣʦʪʦʶ.  
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ɼʣʷ ʮʴʦʛʦ ʧʨʠʛʦʪʫʚʘʣʠ ʩʪʘʥʜʘʨʪʥʠʡ ʨʦʟʯʠʥ ʢʣʦʧʽʜʦʛʨʝʣʶ ʪʘ ʩʪʘʥʜʘʨʪ-

ʥʠʡ ʤʝʪʘʥʦʣʴʥʠʡ ʨʦʟʯʠʥ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ. 

ɼʣʷ ʧʨʠʛʦʪʫʚʘʥʥʷ ʩʪʘʥʜʘʨʪʥʦʛʦ ʨʦʟʯʠʥʫ 50,0 ʢʣʦʧʽʜʦʛʨʝʣʶ ʙʽʩʫʣʴʬʘʪʫ 

ʚʥʦʩʠʣʠ ʚ ʜʽʣʠʣʴʥʫ ʣʽʡʢʫ, ʨʦʟʯʠʥʷʣʠ ʚ 10 ʤʣ ʚʦʜʠ ʦʯʠʱʝʥʦʾ, ʧʽʜʣʫʞʫʚʘʣʠ 10 

% ʨʟʯʠʥʤ ʛʽʜʨʦʢʩʠʜʫ ʥʘʪʨʽʶ ʜʦ ʨʅ 9 ʽ ʪʨʠʯʽ ʝʢʩʪʨʘʛʫʚʘʣʠ ʭʣʦʨʦʬʦʨʤʦʤ ʧʦʨ-

ʮʽʷʤʽ ʧʦ 10 ʤʣ. ʍʣʦʨʬʦʨʤʥ ̔ʰʘʨʠ ʦʙ'ʻʜʥʫʚʘʣʠ ʽ ʬʽʣʴʪʨʫʚʘʣʠ ʯʝʨʝʟ ʧʘʧʝʨʦʚʠʡ 

ʬʣ̔ʴʪʨ "ʏʝʨʚʦʥʘ ʩʪʨʽʯʢʘ" ʟ 1 ʛ ʥʘʪʨʽʶ ʩʫʣʴʬʘʪʫ ʙʝʟʚʦʜʥʦʛʦ ʚ ʤʽʨʥʫ ʢʦʣʙʫ ʻʤ-

ʥʽʩʪʶ 50,0 ʤʣ, ʜʦʚʦʜʠʣʠ ʦʙ'ʻʤ ʭʣʦʨʦʬʦʨʤʦʤ ʜʦ ʤʽʪʢʠ. ʆʪʨʠʤʫʚʘʣʠ ʩʪʘʥʜʘʨʪ-

ʥʠʡ ʭʣʦʨʦʬʦʨʤʥʠʡ ʨʦʟʯʠʥ 1, ʟ ʢʦʥʮʝʥʪʨʘʮʽʻʶ 1 ʤʢʛ / ʤʢʣ. 

10,0 ʤʣ ʩʪʘʥʜʘʨʪʥʦʛʦ ʭʣʦʨʦʬʦʨʤʥʦʛʦ ʨʦʟʯʠʥʫ ʢʣʦʧʽʜʦʛʨʝʣʶ 1 ʚʥʦʩʠʣʠ ʚ 

ʤʽʨʥʫ ʢʦʣʙʫ ʻʤʥʽʩʪʶ 100,0 ʤʣ ʽ ʜʦʚʦʜʠʣʠ ʦʙ'ʻʤ ʨʦʟʯʠʥʫ ʭʣʦʨʦʬʦʨʤʦʤ ʜʦ ʤʽʪ-

ʢʠ (ʩʪʘʥʜʘʨʪʥʠʡ ʭʣʦʨʦʬʦʨʤʥʠʡ ʨʦʟʯʠʥ 2, ʢʦʥʮʝʥʪʨʘʮʽʷ 0,1 ʤʢʛ / ʤʢʣ). 

ɻʦʪʫʚʘʣʠ ʩʪʘʥʜʘʨʪʥʠʡ ʤʝʪʘʥʦʣʴʥʠʡ ʨʦʟʯʠʥ ʢʣʦʧʜ̔ʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠ-

ʩʣʦʪʠ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ: 50,0 ʤʛ ʢʣʦʧʜ̔ʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ ʚʥʦʩʠʣʠ ʚ 

ʤʽʨʥʫ ʢʦʣʙʫ ʻʤʥʽʩʪʶ 50,0 ʤʣ, ʨʦʟʯʠʥʷʣʠ ʚ ʤʝʪʘʥʦʣʽ ʽ ʜʦʚʦʜʠʣʠ ʦʙ'ʻʤ ʨʦʟʯʠʥʫ 

ʪʠʤ ʩʘʤʠʤ ʨʦʟʯʠʥʥʠʢʦʤ ʜʦ ʤʽʪʢʠ (ʩʪʘʥʜʘʨʪʥʠʡ ʤʝʪʘʥʦʣʴʥʠʡ ʨʦʟʯʠʥ 1, ʢʦʥ-

ʮʝʥʪʨʘʮʽʷ 1 ʤʢʛ / ʤʢʣ). 

10,0 ʤʣ ʩʪʘʥʜʘʨʪʥʦʛʦ ʤʝʪʘʥʦʣʴʥʦʛʦ ʨʦʟʯʠʥʫ ʢʣʦʧʜ̔ʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ 

ʢʠʩʣʦʪʠ 1 ʚʥʦʩʠʣʠ ʚ ʤʽʨʥʫ ʢʦʣʙʫ ʻʤʥʽʩʪʶ 100,0 ʤʣ ʽ ʜʦʚʦʜʠʣʠ ʦʙ'ʻʤ ʨʦʟʯʠʥʫ 

ʤʝʪʘʥʦʣʦʤ ʜʦ ʤʽʪʢʠ (ʩʪʘʥʜʘʨʪʥʠʡ ʤʝʪʘʥʦʣʴʥʠʡ ʨʦʟʯʠʥ 2, ʢʦʥʮʝʥʪʨʘʮʽʷ 0,1 

ʤʢʛ / ʤʢʣ). 

ʈʝʘʢʮʽʾ ʧʨʦʚʦʜʠʣʠ ʥʘ ʭʨʦʤʘʪʦʛʨʘʬʽʯʥʠʭ ʧʣʘʩʪʠʥʘʭ çSorbfilè ʇʊʉʍ-ɯɯɺ 

ʨʦʟʤʽʨʦʤ 2 ³ 2 ʩʤ (ʩʠʣʽʢʘʛʝʣʴ ʉʊʍ-1ɺɽ, ʪʠʧ ʧʽʜʣʦʞʢʠ ï ʇɽʊʌ, ʟʚôʷʟʫʶʯʘ 

ʨʝʯʦʚʠʥʘ ï ʩʠʣʽʢʘʟʦʣʴ, ʬʨʘʢʮʽʷ ï 8 · 12 ʤʢʤ, ʪʦʚʱʠʥʘ ʰʘʨʫ ï 100 ʤʢʤ). ʈʦʟ-

ʯʠʥʠ ʨʝʯʦʚʠʥ ʥʘʥʦʩʠʣʠ ʥʘ ʧʣʘʩʪʠʥʫ ʚ ʪʦʯʢʫ. ʇʽʩʣʷ ʚʠʩʫʰʫʚʘʥʥʷ ʧʣʷʤ ʧʨʠ 

ʢʽʤʥʘʪʥʽʡ ʪʝʤʧʝʨʘʪʫʨʽ ʧʣʘʩʪʠʥʠ ʦʙʨʦʙʣʷʣʠ ʚʽʜʧʦʚʽʜʥʠʤʠ ʨʝʘʢʪʠʚʘʤʠ. 

ʊʘʢʠʡ ʩʧʦʩʽʙ ʚʠʢʦʥʘʥʥʷ ʷʢʽʩʥʠʭ ʨʝʘʢʮʽʡ ʜʦʟʚʦʣʷʻ ʧʽʜʚʠʱʠʪʠ ʾʭ ʯʫʪʣʠ-

ʚʽʩʪʴ ʚ ʢʽʣʴʢʘ ʨʘʟʽʚ [99, 100].  

ʈʝʟʫʣʴʪʘʪʠ ʧʨʦʚʝʜʝʥʠʭ ʨʝʘʢʮʽʡ ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣ. 3.1. 
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ʊʘʙʣʠʮ ̫3.1 

 ʈʝʟʫʣʴʪʘʪʠ ʢʦʣʴʦʨʦʚʠʭ ʨʝʘʢʮʽʡ ʢʣʦʧʽʜʦʛʨʝʣ ʁ 

ʟ ʜʝʷʢʠʤʠ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʠʤʠ ʨʝʘʛʝʥʪʘʤʠ 

ʈʝʘʛʝʥʪ 

ɿʘʙʘʨʚʣʝʥʥʷ / ʯʫʪʣʠʚʽʩʪʴ, ʤʢʛ 

ʢʣʦʧʽʜʦʛʨʝʣʴ 
ʢʣʦʧʽʜʦʛʨʝʣʴ  

ʢʘʨʙʦʥʦʚʘ ʢʠʩʣʦʪʘ 

ʈʝʘʢʪʠʚ ɺʘʛʥʝʨʘ  ʢʦʨʠʯʥʝʚʝ / 0,1 ʢʦʨʠʯʥʝʚʝ / 0,1 

ʈʝʘʢʪʠʚ ɹʫʰʘʨʜʘ  ʢʦʨʠʯʥʝʚʝ / 0,1 ʢʦʨʠʯʥʝʚʝ / 0,1 

ʈʝʘʢʪʠʚ ɼʨʘʛʝʥʜʦʨʬʘ  ʢʦʨʠʯʥʝʚʝ / 0,1 ʢʦʨʠʯʥʝʚʝ / 0,1 

ʈʝʘʢʪʠʚ ɼʨʘʛʝʥʜʦʨʬʘ, 

ʤʦʜʠʬʽʢʦʚʘʥʠʡ  

ʟʘ ʄʫʥʴʻ 

ʞʦʚʪʦʛʘʨʷʯʝ / 0,1 ʞʦʚʪʦʛʘʨʷʯʝ / 0,1 

ʈʝʘʢʪʠʚ ʄʘʨʢʽ  ʯʝʨʚʦʥʝ / 0,1 ʯʝʨʚʦʥʝ / 0,1 

ʈʝʘʢʪʠʚ ɽʨʜʤʘʥʘ ïïï ïïï 

ʈʝʘʢʪʠʚ ʐʝʡʙʣʝʨʘ  ïïï ïïï 

ʈʝʘʢʪʠʚ ʌʇʅ  ïïï ʬʽʦʣʝʪʦʚʝ / 0,1 

ʈʝʘʢʪʠʚ ʌʨʝʜʝ ïïï ïïï 

ʈʝʘʢʪʠʚ ʄʘʥʜʝʣʽʥʘ ʞʦʚʪʝ / 0,1 ʞʦʚʪʝ / 0,1 

ʈʦʟʯʠʥ  

ʢʦʙʘʣʴʪʫ ʪʽʦʮʽʘʥʘʪʫ 
ʬʽʦʣʝʪʦʚʝ / 0,1 ʬʽʦʣʝʪʦʚʝ / 0,1 

ʂʠʩʣʦʪʘ ʩʫʣʴʬʘʪʥʘ  

ʢʦʥʮʝʥʪʨʦʚʘʥʘ 
ïïï ïïï 

ʂʠʩʣʦʪʘ ʥʽʪʨʘʪʥʘ  

ʢʦʥʮʝʥʪʨʦʚʘʥʘ 
ïïï ïïï 

ɻʽʜʨʦʢʩʘʤʦʚʘ ʧʨʦʙʘ ʬʽʦʣʝʪʦʚʝ / 0,1 ïïï 

ʈʦʟʯʠʥ ʬʝʨʫʤ(III)  ʭʣʦ-

ʨʠʜʫ 
ïïï ʬʽʦʣʝʪʦʚʝ / 0,1 

 
 

ʇʨʠ ʧʨʦʚʝʜʝʥʥʽ ʛʽʜʨʦʢʩʘʤʦʚʦʾ ʧʨʦʙʠ ʧʣʘʩʪʠʥʠ ʦʙʨʦʙʣʷʶʪʴ 10 % ʨʦʟʯʠ-

ʥʦʤ NaOH, ʚʠʩʫʰʫʶʪʴ ʧʨʠ ʢʽʤʥʘʪʥʽʡ ʪʝʤʧʝʨʘʪʫʨʽ, ʦʙʨʦʙʣʷʶʪʴ 5 % ʨʦʟʯʠʥʦʤ 

ʛʽʜʨʦʢʩʠʣʘʤʽʥʫ ʛʽʜʨʦʭʣʦʨʠʜʫ ʚ ʝʪʘʥʦʣʽ, ʚʠʩʫʰʫʶʪʴ ʧʨʠ ʢʽʤʥʘʪʥʽʡ ʪʝʤʧʝʨʘʪʫ-

ʨʽ ʪʘ ʦʙʨʦʙʣʷʶʪʴ 2 % ʨʦʟʯʠʥʦʤ ʬʝʨʫʤʫ (III) ʭʣʦʨʠʜʫ. ʂʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʘ 

ʢʠʩʣʦʪʘ ʥʝ ʜʘʻ ʨʝʘʢʮʽʾ. 

ʋ ʙʽʣʴʰʦʩʪʽ ʧʨʦʚʝʜʝʥʠʭ ʷʢʽʩʥʠʭ ʨʝʘʢʮʽʡ ʜʣʷ ʢʣʦʧʽʜʦʛʨʝʣʶ ʟʘʬʽʢʩʦʚʘʥʦ 

ʪʘʢʽ ʞ ʨʝʟʫʣʴʪʘʪʠ ʷʢ ʜʣʷ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ ï ʣʠʰʝ ʜʽʷ ʌʇʅ, 

ʨʦʟʯʠʥʫ ʬʝʨʫʤ (III)  ʭʣʦʨʠʜʫ ʪʘ ʛʽʜʨʦʢʩʘʤʦʚʘ ʧʨʦʙʘ ʜʦʟʚʦʣʷʻ ʚʽʜʜʠʬʝʨʝʥʮʽʶ-

ʚʘʪʠ ʾʭ ʦʜʠʥ ʚʽʜ ʦʜʥʦʛʦ.  
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ʈʝʘʢʪʠʚʠ ɽʨʜʤʘʥʘ, ʐʝʡʙʣʝʨʘ, ʌʨʝʜʝ, ʢʠʩʣʦʪʘ ʩʫʣʴʬʘʪʥʘ ʢʦʥʮʝʥʪʨʦʚʘʥʘ 

ʪʘ ʢʠʩʣʦʪʘ ʥʽʪʨʘʪʥʘ ʢʦʥʮʝʥʪʨʦʚʘʥʘ ʟ ʜʦʩʣʽʜʞʫʚʘʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ ʥʝ ʜʘʣʠ 

ʧʦʟʠʪʠʚʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. 

ɺʠʭʦʜʷʯʠ ʟ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ, ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʢʦʣʴʦ-

ʨʦʚʽ ʨʝʘʢʮʽʾ, ʘ ʪʘʢʦʞ ʟʜʘʪʥʽʩʪʴ ʘʥʘʣʽʟʦʚʘʥʠʭ ʩʧʦʣʫʢ ʜʦ ʧʨʠʨʦʜʥʴʦʾ ʬʣʫʦʨʝʩ-

ʮʝʥʮʽʾ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʣʠʰʝ ʜʣʷ ʧʦʧʝʨʝʜʥʴʦʛʦ ʩʢʨʠʥʽʥʛʫ ʥʘʷʚʥʦʩʪʽ 

ʢʣʦʧʽʜʦʛʨʝʣʶ ʪʘ ʢʣʦʧʽʜʦʛʨʝʣʶ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ ʚ ʧʨʦʙʘʭ ʙʽʦʣʦʛʽʯʥʦʛʦ ʤʘ-

ʪʝʨʽʘʣʫ. 

 ʇʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʩʚʽʪʣʝʥʦ ʚ ʣʽʪʝʨʘʪʫʨʽ [101]. ɺ. ʉ. ɹʦʥʜʘʨ, ʃ. 

ʉ. ɸʥʦʩʦʚʘ. ʈʦʟʨʦʙʢʘ ʤʝʪʦʜʽʚ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʢʣʦʧʽʜʦʛʨʝʣʶ, ʧʨʠʜʘʪʥʠʭ ʜʣʷ ʭʽ-

ʤʽʢʦ-ʪʦʢʩʠʢʦʣʦʛʽʯʥʦʛʦ ʘʥʘʣʽʟʫ. ʌʘʨʤʘʮʽʷ ʋʢʨʘʾʥʠ. ʇʦʛʣʷʜ ʫ ʤʘʡʙʫʪʥʻ: ʤʘʪʝ-

ʨʽʘʣʠ VIɯ ʅʘʮ. ʟôʾʟʜʫ ʬʘʨʤʘʮʝʚʪʽʚ ʋʢʨʘʾʥʠ, 15 ï 17 ʚʝʨʝʩ. 2010 ʨ., ʍʘʨʢʽʚ. ï 

ʍ., 2010. ï ʊ. 1. ï ʉ. 137. 

 

3.2 ɿʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʽʚ ʭʨʦʤʘʪʦʛʨʘʬʽʾ ʜʣʷ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʢʣʦʧʽʜʦʛ-

ʨʝʣʶ ʪʘ ʡʦʛʦ ʤʝʪʘʙʦʣʽʪʘ ï ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ 

 

ʍʨʦʤʘʪʦʛʨʘʬʽʯʥʠʡ ʘʥʘʣʽʟ ʟʥʘʡʰʦʚ ʰʠʨʦʢʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ 

ʢʨʠʤʽʥʘʣʽʩʪʠʮʽ ʪʘ ʩʫʜʦʚʦ-ʤʝʜʠʯʥʽʡ ʝʩʧʝʨʢʪʠʟʽ. ʎʝʡ ʤʝʪʦʜ ʜʦʟʚʦʣʷʻ ʚʠʨʽʰʠʪʠ 

ʚʘʞʣʠʚʽ ʟʘʚʜʘʥʥʷ ʚ ʩʬʝʨʽ ʨʦʟʩʣʽʜʫʚʘʥʥʷ ʟʣʦʯʠʥʽʚ, ʚʠʷʚʠʪʠ ʧʨʠʯʠʥʫ ʣʽʢʘʨʩʴʢʽ 

ʟʘʩʦʙʠ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʜʣʷ ʩʘʤʦʛʫʙʩʪʚʘ. ʉʧʝʮʽʘʣʴʥ ̔ʤʝʪʦʜʠʢʠ ʪʘ ʦʙ-

ʣʘʜʥʘʥʥʷ ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʧʨʦʚʦʜʠʪʠ ʷʢʽʩʥʠʡ ʘʥʘʣʽʟ ʟ ʤʝʪʦʶ ʽʜʝʥʪʠʬʽʢʘʮʽʾ 

ʚʽʜʦʤʠʭ ʧʨʦʜʫʢʪʽʚ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʩʫʤʽʰʽ ʟ ʽʥʰʠʤʠ ʨʝʯʦʚʠʥʘʤʠ ʘʙʦ ʦʪʨʠ-

ʤʘʥʠʭ ʥʦʚʠʤ ʰʣʷʭʦʤ [102]. 

ʉʢʨʠʥʽʥʛ ʣʽʢʘʨʩʴʢʠʭ ʩʧʦʣʫʢ ʤʝʪʦʜʦʤ ʊʐʍ ʚ ʩʫʜʦʚʦ-ʭʽʤʽʯʥʦʤʫ ʘʥʘʣʽʟʽ 

ʧʨʦʚʦʜʠʪʴʩʷ ʚ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʠʭ ʩʠʩʪʝʤʘʭ ʨʦʟʯʠʥʥʠʢʽʚ. ɼʘʥʠʡ ʤʝʪʦʜ ʘʥʘʣʽʟʫ, 

ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʰʠʤʠ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʤʠ ʤʝʪʦʜʘʤʠ, ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 

ʝʢʩʧʨʝʩʥʽʩʪʶ, ʜʦʩʪʫʧʥʽʩʪʶ ʪʘ ʧʨʦʩʪʦʪʦʶ ʚʠʢʦʥʘʥʥʷ, ʘ ʦʪʨʠʤʘʥʠʡ ʧʦʟʠʪʠʚ-

ʥʠʡ ʨʝʟʫʣʴʪʘʪ ʩʚʽʜʯʠʪʴ ʧʨʦ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʨʦʚʝʜʝʥʥʷ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʴ. 
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3.2.1 ɯʜʝʥʪʠʬʽʢʘʮʽʷ ʢʣʦʧʽʜʦʛʨʝʣʶ ʪʘ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ 

ʤʝʪʦʜʦʤ ʪʦʥʢʦʰʘʨʦʚʦʾ ʭʨʦʤʘʪʦʛʨʘʬʽʾ 

 

ɼʘʥʽ, ʥʘʚʝʜʝʥʽ ʚ ʥʘʫʢʦʚʽʡ ʣʽʪʝʨʘʪʫʨʽ, ʩʚʽʜʯʘʪʴ ʧʨʦ ʪʝ, ʱʦ ʪʦʥʢʦʰʘʨʦʚʘ ʭʨʦ-

ʤʘʪʦʛʨʘʬʽʷ ʻ ʦʜʥʠʤ ʟ ʥʘʡʧʦʰʠʨʝʥʽʰʠʭ ʤʝʪʦʜʽʚ, ʷʢʽ ʟʘʩʪʦʩʦʚʫʶʪʴ ʜʣʷ ʽʜʝʥʪʠʬʽ-

ʢʘʮʽʾ ʨʝʯʦʚʠʥ ʷʢ ʚ ʬʘʨʤʘʮʝʚʪʠʯʥʦʤʫ, ʪʘʢ ʽ ʚ ʭʽʤʽʢʦ-ʪʦʢʩʠʢʦʣʦʛʽʯʥʦʤʫ ʘʥʘʣʽʟʽ 

[103, 104, 105]. 

ɺ ʦʧʨʘʮʴʦʚʘʥʠʭ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣʘʭ ʤʝʪʦʜʠʢʠ ʚʠʷʚʣʝʥʥʷ ʢʣʦʧʽʜʦʛ-

ʨʝʣʶ  ʫ ʩʫʤʽʰʽ ʟ ʤʝʪʘʙʦʣʽʪʦʤ ʤʝʪʦʜʦʤ ʊʐʍ ʚʠʩʚʽʪʣʝʥʽ ʥʝʜʦʩʪʘʪʥʴʦ [122]. 

ʊʦʤʫ ʥʘ ʧʝʨʰʦʤʫ ʝʪʘʧʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʥʘʤʠ ʚʠʚʯʝʥʦ ʟʘʣʝʞ-

ʥʽʩʪʴ ʟʥʘʯʝʥʴ Rf ʢʣʦʧʽʜʦʛʨʝʣʶ ʪʘ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ ʫ ʩʠʩʪʝ-

ʤʘʭ ʨʦʟʯʠʥʥʠʢʽʚ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʫ ʪʦʢʩʠʢʦʣʦʛʽʯʥʠʭ ʚʽʜʜʽʣʝʥʥʷʭ ʚʽʪʯʠ-

ʟʥʷʥʠʭ ʙʶʨʦ ʩʫʜʦʚʦ-ʤʝʜʠʯʥʠʭ ʝʢʩʧʝʨʪʠʟ ʪʘ ʩʠʩʪʝʤʘʭ ʨʦʟʯʠʥʥʠʢʽʚ, ʱʦ ʨʝʢʦ-

ʤʝʥʜʫʶʪʴʩʷ ʄʽʞʥʘʨʦʜʥʦʶ ʘʩʦʮʽʘʮʽʻʶ ʩʫʜʦʚʠʭ ʪʦʢʩʠʢʦʣʦʛʽʚ (TIAFT) ʜʣʷ ʚʠ-

ʷʚʣʝʥʥʷ ʣʽʢʘʨʩʴʢʠʭ ʨʝʯʦʚʠʥ ʦʩʥʦʚʥʦʛʦ ʪʘ ʢʠʩʣʦʪʥʦʛʦ ʭʘʨʘʢʪʝʨʫ [123]. ʇʨʠ 

ʚʠʙʦʨʽ ʭʨʦʤʘʪʦʛʨʘʬʽʯʥʠʭ ʩʠʩʪʝʤ ʚʨʘʭʦʚʫʚʘʣʠ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ 

ʧʨʝʧʘʨʘʪʽʚ ʪʘ ʧʦʣʷʨʥʽʩʪʴ ʨʦʟʯʠʥʥʠʢʽʚ. 

ʅʘ ʥʘʰ ʧʦʛʣʷʜ ʷʢ ʤʘʨʢʝʨ ʧʨʠ ʚʠʷʚʣʝʥʥʽ ʢʣʦʧʽʜʦʛʨʝʣʶ ʤʝʪʦʜʦʤ ʊʐʍ ʤʦʞʝ 

ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʠʡ ʡʦʛʦ ʦʩʥʦʚʥʠʡ ʤʝʪʘʙʦʣʽʪ ï ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʘ ʢʠʩʣʦʪʘ, 

ʷʢʫ ʤʦʞʥʘ ʣʝʛʢʦ ʦʜʝʨʞʘʪʠ ʚ ʣʘʙʦʨʘʪʦʨʥʠʭ ʫʤʦʚʘʭ. 

ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʤʠ ʧʦʩʪʘʚʠʣʠ ʟʘ ʤʝʪʫ ʨʦʟʨʦʙʠʪʠ ʫʤʦʚʠ ʚʠʷʚʣʝʥʥʷ ʢʣʦʧʽ-

ʜʦʛʨʝʣʶ ʪʘ  ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ ʚ ʧʨʠʩʫʪʥʦʩʪʽ ʽʥʰʠʭ ʣʽʢʘʨʩʢɹʠʭ 

ʧʨʝʧʘʨʘʪʽʚ ʟ ʛʨʫʧʠ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʠʭ ʟʘʩʦʙʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʦʥʢʦʰʘʨʦʚʦʾ 

ʭʨʦʤʘʪʦʛʨʘʬʽʾ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʨʴʦʭ ʪʠʧʽʚ ʪʦʥʢʠʭ ʰʘʨʽʚ.  

ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʪʘʢʽ ʣʽʢʘʨʩʴʢʽ ʨʝʯʦʚʠʥʠ ʷʢ 

ʘʮʝʪʠʣʩʘʣʽʮʠʣʦʚʘ ʢʠʩʣʦʪʘ, ʝʥʘʣʘʧʨʠʣ, ʥʽʬʝʜʠʧʽʥ, ʬʝʥʦʙʘʨʙʽʪʘʣ. ɺʠʙʽʨ ʟʘʟʥʘ-

ʯʝʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʜʣʷ ʧʦʨʽʚʥʷʣʴʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʦʙʫʤʦʚʣʝʥʠʡ ʤʦʞʣʠʚʽʩʪʶ 

ʾʭ ʩʫʤʽʩʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ, ʫʨʘʭʦʚʫʶʯʠ ʧʨʦʪʦʢʦʣʠ ʣʽʢʫʚʘʥʥʷ ʧʘʪʦʣʦʛʽʾ ʩʝʨʮʝ-

ʚʦ-ʩʫʜʠʥʦʾ ʩʠʩʪʝʤʠ [16, 50].  
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ʗʢ ʪʦʥʢʽ ʰʘʨʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʧʣʘʩʪʠʥʠ ʜʣʷ ʚʠʩʦʢʦʝʬʝʢʪʠʚʥʦʾ ʪʦʥʢʦ-

ʰʘʨʦʚʦʾ ʭʨʦʤʘʪʦʛʨʘʬʽʾ (ɺɽʊʐʍ) ʚʠʨʦʙʥʠʮʪʚʘ ɽʩʪʦʥʽʾ (ʩʦʨʙʝʥʪ ʂʉʂɻ, ʬʨʘʢ-

ʮʽʷ ï 5 · 20 ʤʢʤ, ʪʦʚʱʠʥʘ ʰʘʨʫ 130 Ñ 25 ʤʢʤ, ʨʦʟʤʽʨ ʧʣʘʩʪʠʥ ï 10³10 ʩʤ); 

ʧʣʘʩʪʠʥʠ çSorbfilè ʇʊʉʍ-ɯɯɺ (ʩʠʣʽʢʘʛʝʣʴ ʉʊʍ-1ɺɽ, ʪʠʧ ʧʽʜʣʦʞʢʠ ï ʇɽʊʌ, 

ʟʚôʷʟʫʶʯʘ ʨʝʯʦʚʠʥʘ ï ʩʠʣʽʢʘʟʦʣʴ, ʬʨʘʢʮʽʷ ï 8 · 12 ʤʢʤ, ʪʦʚʱʠʥʘ ʰʘʨʫ ï 100 

ʤʢʤ, ʨʦʟʤʽʨ ʧʣʘʩʪʠʥ ï 10³10 ʩʤ); ʧʣʘʩʪʠʥʠ Alugram Sil G/UV254 ʬʽʨʤʠ 

Macherey-Nagel (ʅʽʤʝʯʯʠʥʘ) (ʩʠʣʽʢʘʛʝʣʴ G254, ʪʦʚʱʠʥʘ ʰʘʨʫ ï 200 ʤʢʤ, ʨʦʟ-

ʤʽʨ ʧʣʘʩʪʠʥ ï 10³10 ʩʤ). 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠ ʚ 27 ʩʠʩʪʝʤʘʭ ʨʦʟʯʠʥʥʠʢʽʚ (ʪʘʙʣ. 2 ʪʘ 3), ʩʝʨʝʜ 

ʷʢʠʭ ʩʠʩʪʝʤʠ 1 ï 4 ʟʘʩʪʦʩʦʚʫʶʪʴ ʚ ʟʘʛʘʣʴʥʦʤʫ ʊʐʍ-ʩʢʨʠʥʽʥʛʫ ʦʨʛʘʥʽʯʥʠʭ 

ʨʝʯʦʚʠʥ, ʩʠʩʪʝʤʠ 5 ï 9 ʚʠʟʥʘʥʦ ʩʪʘʥʜʘʨʪʥʠʤʠ ʄʽʞʥʘʨʦʜʥʠʤ ʢʦʤʽʪʝʪʦʤ ʟ ʩʠʩ-

ʪʝʤʘʪʠʯʥʦʛʦ ʪʦʢʩʠʢʦʣʦʛʽʯʥʦʛʦ ʘʥʘʣʽʟʫ ʄʽʞʥʘʨʦʜʥʦʾ ʘʩʦʮʽʘʮʽʾ ʩʫʜʦʚʠʭ ʪʦʢʩʠ-

ʢʦʣʦʛʽʚ, ʩʠʩʪʝʤʠ 10 ï 27 ʜʦʩʣʽʜʞʝʥʦ ʟ ʤʝʪʦʶ ʧʽʜʙʦʨʫ ʦʧʪʠʤʘʣʴʥʦʾ ʦʢʨʝʤʦʾ 

ʩʠʩʪʝʤʠ ʨʦʟʯʠʥʥʠʢʽʚ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʶ ʪʘ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦ-

ʥʦʚʦʾ ʢʠʩʣʦʪʠ. 

ʍʨʦʤʘʪʦʛʨʘʬʫʚʘʥʥʷ ʧʨʦʚʦʜʠʣʠ ʚ ʢʘʤʝʨʘʭ ʦʙôʻʤʦʤ 500 ʩʤ
3
, ʚ ʷʢʽ ʚʥʦʩʠʣʠ 

ʧʦ 50 ʤʣ ʚʽʜʧʦʚʽʜʥʠʭ ʩʠʩʪʝʤ ʨʦʟʯʠʥʥʠʢʽʚ. ʂʘʤʝʨʫ ʥʘʩʠʯʫʚʘʣʠ ʚʧʨʦʜʦʚʞ 30 

ʭʚ. ʅʘ ʣʽʥʽʶ ʩʪʘʨʪʫ ʥʘ ʚʽʜʩʪʘʥʽ 2 ʩʤ ʚʽʜ ʢʨʘʶ ʧʣʘʩʪʠʥʠ ʥʘʥʦʩʠʣʠ ʧʦ 10 ʤʢʣ 

0,1 % ʤʝʪʘʥʦʣʴʥʠʭ ʨʦʟʯʠʥʽʚ ʨʝʯʦʚʠʥ, ʱʦ ʜʦʩʣʽʜʞʫʚʘʣʠ. ɼʦʚʞʠʥʘ ʰʣʷʭʫ ʧʨʦ-

ʙʽʛʫ ʨʦʟʯʠʥʥʠʢʽʚ ʩʪʘʥʦʚʠʣʘ 8 ʩʤ. ʇʽʩʣʷ ʜʦʩʷʛʥʝʥʥʷ ʩʠʩʪʝʤʘʤʠ ʨʦʟʯʠʥʥʠʢʽʚ 

ʣʽʥʽʾ ʬʽʥʽʰʫ ʧʣʘʩʪʠʥʠ ʚʠʡʤʘʣʠ ʟ ʢʘʤʝʨʠ, ʚʠʩʫʰʫʚʘʣʠ ʧʨʠ ʢʽʤʥʘʪʥʽʡ ʪʝʤʧʝʨʘ-

ʪʫʨʽ ʽ ʧʨʦʷʚʣʷʣʠ ʚʽʜʧʦʚʽʜʥʠʤʠ ʨʝʘʢʪʠʚʘʤʠ. 

ɼʣʷ ʧʨʦʷʚʣʝʥʥʷ ʧʣʷʤ ʨʝʯʦʚʠʥ ʥʘ ʧʣʘʩʪʠʥʘʭ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʋʌ-ʩʚʽʪʣʦ 

ʜʦ ʪʘ ʧʽʩʣʷ ʦʙʨʦʙʢʠ ʧʘʨʘʤʠ ʢʠʩʣʦʪʠ ʭʣʦʨʠʜʥʦʾ, ʜʝʷʢʽ ʨʝʘʢʪʠʚʠ, ʱʦ ʟʘʩʪʦʩʦʚʫ-

ʶʪʴʩʷ ʚ ʟʘʛʘʣʴʥʦʤʫ ʊʐʍ-ʩʢʨʠʥʽʥʛʫ ʦʨʛʘʥʽʯʥʠʭ ʦʪʨʫʪ (ʨʦʟʯʠʥ ʢʘʣʽʶ ʧʝʨʤʘʥ-

ʛʘʥʘʪʫ ï ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʢʦʢʘʾʥʫ, ʨʝʯʦʚʠʥ-ʚʽʜʥʦʚʥʠʢʽʚ; ʨʦʟʯʠʥ ʬʝʨʫʤʫ (ɯɯɯ) ʭʣʦ-

ʨʠʜʫ ï ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʧʦʭʽʜʥʠʭ ʧʽʨʘʟʦʣʦʥʫ-5, ʢʠʩʣʦʪʠ ʩʘʣʽʮʠʣʦʚʦʾ ʪʘ ʽʥʰʠʭ ʨʝ-

ʯʦʚʠʥ, ʱʦ ʤʽʩʪʷʪʴ ʚ ʩʚʦʾʡ ʩʪʨʫʢʪʫʨʽ ʬʝʥʦʣʴʥʠʡ ʛʽʜʨʦʢʩʠʣ; ʨʝʘʢʪʠʚ ɼʨʘʛʝʥʜʦʨ-
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ʬʘ ʟ ʧʦʩʣʽʜʦʚʥʦʶ ʦʙʨʦʙʢʦʶ ʧʣʘʩʪʠʥ ʢʠʩʣʦʪʦʶ ʩʫʣʴʬʘʪʥʦʶ ï ʜʣʷ ʚʠʷʚʣʝʥʥʷ 

ʘʣʢʘʣʦʜʾʽʚ, ʧʦʭʽʜʥʠʭ 1,4-ʙʝʥʟʦʜʽʘʟʝʧʽʥʫ, ʢʠʩʣʦʪʠ ʧ-ʘʤʽʥʦʙʝʥʟʦʡʥʦʾ ʪʘ ʽʥʰʠʭ 

ʨʝʯʦʚʠʥ, ʱʦ ʤʽʩʪʷʪʴ ʚ ʩʚʦʾʡ ʩʪʨʫʢʪʫʨʽ ʪʨʝʪʠʥʥʠʡ ʘʪʦʤ ʥʽʪʨʦʛʝʥʫ; 50 % ʨʦʟʯʠʥ 

ʢʠʩʣʦʪʠ ʩʫʣʴʬʘʪʥʦʾ ʚ ʝʪʘʥʦʣʽ ï ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʧʦʭʽʜʥʠʭ ʬʝʥʦʪʽʘʟʠʥʫ; ʨʦʟʯʠʥ 

ʥʥ̔ʛʽʜʨʠʥʫ ʟ ʥʘʩʪʫʧʥʠʤ ʥʘʛʨʽʚʘʥʥʷʤ ʧʣʘʩʪʠʥ ï ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʬʝʥʽʣʘʣʢʽʣʘʤʽʥʽʚ 

ʪʘ ʨʝʯʦʚʠʥ, ʱʦ ʤʽʩʪʷʪʴ ʚ ʩʪʨʫʢʪʫʨʽ ʧʝʨʚʠʥʥʫ ʘʙʦ ʚʪʦʨʠʥʥʫ ʘʤʽʥʦʛʨʫʧʫ; ʨʦʟʯʠ-

ʥʠ ʤʝʨʢʫʨʽʶ (ɯɯ) ʩʫʣʴʬʘʪʫ ʪʘ ʜʠʬʝʥʽʣʢʘʨʙʘʟʦʥʫ ï ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʧʦʭʽʜʥʠʭ ʢʠʩ-

ʣʦʪʠ ʙʘʨʙʽʪʫʨʦʚʦʾ) [98, 106 ].  

ʈʝʟʫʣʴʪʘʪʠ ʭʨʦʤʘʪʦʛʨʘʬʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʶ ʪʘ ʢʣʦʧʽʜʦʛ-

ʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ ʚ ʧʨʠʩʫʪʥʦʩʪʽ ʽʥʰʠʭ ʣʽʢʘʨʩʴʢʠʭ ʧʨʝʧʘʨʘʪʽʚ ʥʘʚʝʜʝʥʦ 

ʚ ʪʘʙʣ. 3.2. ʪʘ 3.3. 
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ʊʘʙʣʠʮʷ 3.2 

ʈʝʟʫʣʴʪʘʪʠ ʧʨʦʷʚʣʝʥʥʷ ʧʣʷʤ ʢʣʦʧʽʜʦʛʨʝʣʶ ʪʘ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ ʽ ʜʝʷʢʠʭ ʽʥʰʠʭ ʨʝʯʦʚʠʥ ʟ ʩʝ-

ʨʮʝʚʦ-ʩʫʜʠʥʦʶ ʘʢʪʠʚʥʽʩʪʶ ʥʘ ʭʨʦʤʘʪʦʛʨʘʬʽʯʥʠʭ ʧʣʘʩʪʠʥʘʭ ʨʽʟʥʠʤʠ ʧʨʦʷʚʥʠʢʘʤʠ 

ʈʝʘʛʝʥʪ 

 

ɿʘʙʘʨʚʣʝʥʥʷ / ʯʫʪʣʠʚʽʩʪʴ, ʤʢʛ 

ʂ
ʣ
ʦ
ʧ
ʽ
ʜ
ʦ

ʛ
-

ʨ
ʝ
ʣ
ʴ

 

ʂ
ʣ
ʦ
ʧ
ʽ
ʜ
ʦ

ʛ
-

ʨ
ʝ
ʣ
ʴ
 
ʢ
ʘ
ʨ
ʙ

ʦ
-

ʥ
ʦ
ʚ
ʘ
 
ʢ
ʠ
ʩ
ʣ

ʦ
-

ʪ
ʘ 

ʂ
ʠ
ʩ
ʣ
ʦ
ʪ
ʘ
 

ʘ
ʮ
ʝ
ʪ
ʠ
ʣ
ʩ
ʘ
ʣ

ʽ
-

ʮ
ʠ
ʣ
ʦ
ʚ
ʘ

 

ʌ
ʝ
ʥ
ʦ
ʙ
ʘ
ʨ
ʙ

ʽ
-

ʪ
ʘ
ʣ

 

ɽ
ʥ
ʘ
ʣ
ʘʧ
ʨ
ʠ
ʣ

 

ʅ̔
ʬʝʜ
ʠ
ʬ
ʧ̔
ʥ
 

1 2 3 4 5 6 7 

ʋʌ-ʩʚʽʪʣʦ   

(ʥʘ ʧʣʘʩʪʠʥʘʭ ʟ ʋʌ-ʽʥʜʠʢʘʪʦʨʦʤ) 

ɿʝʣʝʥʝ 

/0,1 
ɿʝʣʝʥʝ /0,1 

ɿʝʣʝʥʝ 

/0,1 
ʉʠʥʻ /0,1 

ɿʝʣʝʥʝ 

/0,1 

ɿʝʣʝʥʝ 

/0,1 

1 % ʨʦʟʯʠʥ ʢʘʣʽʶ ʧʝʨʤʘʥʛʘʥʘʪʫ ʚ   

0,25 ʤʦʣʴ/ʣ ʨʦʟʯʠʥʽ ʢʠʩʣʦʪʠ ʩʫʣʴʬʘʪʥʦʾ 
- - - - - - 

ʧʘʨʠ ʡʦʜʫ ʢʦʨʠʯʥʝ-

ʚʝ/0,1 

ʢʦʨʠʯʥʝ-

ʚʝ/0,1 

ʢʦʨʠʯʥʝ-

ʚʝ/0,1 

ʢʦʨʠʯʥʝ-

ʚʝ/0,1 

ʢʦʨʠʯʥʝ-

ʚʝ/0,1 

ʢʦʨʠʯʥʝ-

ʚʝ/0,1 

5 % ʨʦʟʯʠʥ ʬʝʨʫʤʫ (ɯɯɯ) ʭʣʦʨʠʜʫ - ʬʽʦʣʝʪʦʚʝ/0,1 - - - - 

ʧʦʩʣʽʜʦʚʥʦ   

ʨʝʘʢʪʠʚ ɼʨʘʛʝʥʜʦʨʬʘ ʽ  ʢʠʩʣʦʪʘ ʩʫʣʴʬʘʪʥʘ 

ʢʦʨʠʯʥʝ-

ʚʝ/0,1 

ʢʦʨʠʯʥʝ-

ʚʝ/0,1 
- - 

ʢʦʨʠʯʥʝ-

ʚʝ/0,1 

ʢʦʨʠʯʥʝ-

ʚʝ/0,1 

50 % ʨʦʟʯʠʥ ʢʠʩʣʦʪʠ ʩʫʣʴʬʘʪʥʦʾ ʚ ʝʪʘʥʦʣʽ - - - - - - 

ʧʦʩʣʽʜʦʚʥʦ   

1,6 % ʨʦʟʯʠʥ ʤʝʨʢʫʨʽʶ (ɯɯ) ʩʫʣʬɹʘʪʫ ʽ   

0,2 % ʨʦʟʯʠʥ ʜʠʬʝʥʽʣʢʘʨʙʘʟʦʥʫ ʚ ʝʪʘʥʦʣʽ 

- - - - - - 

0,5 % ʨʦʟʯʠʥ ʥʽʥʛʽʜʨʠʥʫ  ʚ ʩʫʤʽʰʽ ʢʠʩʣʦʪʠ ʭʣʦʨʠʜ-

ʥʦʾ  ʨʦʟʚʝʜʝʥʦʾ ʽ ʘʮʝʪʦʥʫ (1:10) 
- - - - - - 
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ʊʘʙʣʠʮʷ 3.3 

ɿʥʘʯʝʥʥʷ Rf ʜʣʷ ʢʣʦʧʽʜʦʛʨʝʣʶ, ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ 

ʪʘ ʜʝʷʢʠʭ ʽʥʰʠʭ ʧʨʝʧʘʨʘʪʽʚ ʚ ʟʘʛʘʣʴʥʠʭ ʩʠʩʪʝʤʘʭ ʨʦʟʯʠʥʥʠʢʽʚ (n = 3) 

ʉ
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ʘ
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ʠ
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ʡ
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ʇʨʝʧʘʨʘʪʠ 

ʂ
ʣ
ʦ
ʧ
ʽ
ʜ
ʦ
ʛ
ʨ
ʝ
ʣ
ʴ

 

ʂ
ʣ
ʦ
ʧ
ʽ
ʜ
ʦ
ʛ
ʨ
ʝ
ʣ
ʴ
 
ʢ
ʘ

ʨ
-

ʙ
ʦ
ʥ
ʦ
ʚ
ʘ

 

ʢ
ʠ
ʩ
ʣ
ʦ
ʪ
ʘ

 

ɸ
ʮ
ʝ
ʪ
ʠ
ʣ
ʩ
ʘ
ʣ
ʽ
ʮ
ʠ
ʣ
ʦ
ʚ
ʘ
 

ʢ
ʠ
ʩ
ʣ
ʦ
ʪ
ʘ

 

ʌ
ʝ
ʥ
ʦ
ʙ
ʘ
ʨ
ʙ
ʽ
ʪ
ʘ
ʣ

 

ɽ
ʥ
ʘ
ʣ
ʘ
ʧ
ʨ
ʠ
ʣ

 

ʅ̔
ʬ
ʝ
ʜ

ʠ
ʧ
ʽ
ʥ

 

1 2 3 4 5 6 7 8 

ʭʣʦʨʦʬʦʨʤ ï ʜʽʦʢʩʘʥ ï ʘʮʝʪʦʥ ï 25 % ʨʦʟʯʠʥ 
ʘʤʦʥʽʘʢʫ (47,5:45:5:2,5) 

Sorbfil 0,95 0,78 0,05 0,52 0,86 0,90 
ɺɽʊʐʍ 0,91 0,75 0,08 0,58 0,70 0,85 
Alugram 0,88 0,70 0,00 0,60 0,75 0,86 

ʪʦʣʫʝʥ ï ʘʮʝʪʦʥ ï ʝʪʘʥʦʣ ï 25 % ʨʦʟʯʠʥ ʘʤʦ-
ʥʽʘʢʫ (45:45:7,5:2,5) 

Sorbfil 0,98 0,82 0,09 0,51 0,86 0,94 
ɺɽʊʐʍ 0,95 0,78 0,06 0,68 0,74 0,85 
Alugram 0,90 0,73 0,00 0,63 0,71 0,80 

ʝʪʠʣʘʮʝʪʘʪ ï ʤʝʪʘʥʦʣ ï 25 % ʨʦʟʯʠʥ ʘʤʦʥʽʘ-
ʢʫ (85:10:2,5) 

Sorbfil 0,95 0,78 0,05 0,50 0,88 0,92 
ɺɽʊʐʍ 0,94 0,76 0,03 0,58 0,72 0,85 

Alugram 0,98 0,72 0,00 0,62 0,75 0,87 

ʭʣʦʨʦʬʦʨʤ ï ʥ-ʙʫʪʘʥʦʣ ï 25 % ʨʦʟʯʠʥ ʘʤʦʥʽ-
ʘʢʫ (70:40:5) 

Sorbfil 0,95 0,79 0,03 0,61 0,86 0,90 
ɺɽʊʐʍ 0,92 0,75 0,09 0,58 0,78 0,89 
Alugram 0,89 0,72 0,00 0,63 0,75 0,86 
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ʇʨʦʜʦʚʞ. ʪʘʙʣ 3.3 

1 2 3 4 5 6 7 8 

ʭʣʦʨʦʬʦʨʤ ï ʘʮʝʪʦʥ (80:20) 

Sorbfil 0,57 0,32 0,13 0,59 0,07 0,98 
ɺɽʊʐʍ 0,96 0,54 0,15 0,07 0,07 0,91 
Alugram 0,95 0,57 0,07 0,00 0,00 0,80 

ʭʣʦʨʦʬʦʨʤ ï ʤʝʪʘʥʦʣ (90:10) 

Sorbfil 0,96 0,75 0,25 0,89 0,29 0,99 
ɺɽʊʐʍ 0,95 0,76 0,33 0,75 0,14 0,88 
Alugram 0,94 0,73 0,31 0,46 0,00 0,92 

ʝʪʠʣʘʮʝʪʘʪ ï ʤʝʪʘʥʦʣ ï 25 % ʨʦʟʯʠʥ ʘʤʦʥʽʘ-
ʢʫ (85:10:5) 

Sorbfil 0,88 0,80 0,37 0,99 0,28 0,99 
ɺɽʊʐʍ 0,91 0,76 0,16 0,89 0,07 0,97 
Alugram 0,95 0,75 0,12 0,99 0,04 0,92 

ʤʝʪʘʥʦʣ ï ʥ-ʙʫʪʘʥʦʣ (60:40) 

Sorbfil 0,97 0,75 0,79 0,86 0,63 0,74 
ɺɽʊʐʍ 0,97 0,75 0,77 0,87 0,58 0,91 
Alugram 0,91 0,72 0,79 0,80 0,87 0,92 

ʤʝʪʘʥʦʣ ï 25 % ʨʦʟʯʠʥ ʘʤʦʥʽʘʢʫ (100:1,5) 

Sorbfil 0,93 0,68 0,93 0,93 0,92 0,96 
ɺɽʊʐʍ 0,88 0,70 0,88 0,92 0,99 0,90 
Alugram 0,86 0,73 0,82 0,73 0,99 0,83 
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ʅʘʡʙʽʣʴʰ ʦʧʪʠʤʘʣʴʥʦʶ ʩʠʩʪʝʤʦʶ ʨʦʟʯʠʥʥʠʢʽʚ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʢʣʦʧʽ-

ʜʦʛʨʝʣʶ ʽ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ ʻ ʩʠʩʪʝʤʘ ʝʪʘʥʦʣ: ʢʠʩʣʦʪʘ ʘʮʝʪʘ-

ʪʥʘ ʢʦʥʮʝʥʪʨʦʚʘʥʘ: ʚʦʜʘ (5: 3: 2) ʥʘ ʙʫʜʴ-ʷʢʠʭ ʧʣʘʩʪʠʥʘʭ ʟ ʜʦʩʣʽʜʞʝʥʠʭ ʽ ʩʠʩ-

ʪʝʤʘ ʭʣʦʨʦʬʦʨʤ: ʘʮʝʪʦʥ 80:20 ʥʘ ʧʣʘʩʪʠʥʘʭ Sorbfil ʇʊʉʍ-IIɺ. ɼʘʥʽ ʥʘʚʝʜʝʥʽ 

ʚ ʪʘʙʣʠʮʽ 3.4. 

ʊʘʙʣʠʮʷ 3.4 

ɿʥʘʯʝʥʥʷ Rf ʜʣʷ ʢʣʦʧʽʜʦʛʨʝʣʶ ʪʘ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ 

ʚ ʨʽʟʥʠʭ ʩʠʩʪʝʤʘʭ ʨʦʟʯʠʥʥʠʢʽʚ ʽ ʪʦʥʢʠʭ ʰʘʨʘʭ ʩʦʨʙʝʥʪʫ 

ʉʠʩʪʝʤʘ ʨʦʟʯʠʥʥʠʢʽʚ 
ɿʥʘʯʝʥʥʷ Rf  

ʢʣʦʧʽʜʦʛʨʝʣʶ 

ɿʥʘʯʝʥʥʷ Rf  

ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ 

ʢʠʩʣʦʪʠ 

Sorbfil ɺɽʊʐʍ Alugram Sorbfil ɺɽʊʐʍ Alugram 

1 2 3 4 5 6 7 
ʝʪʠʣʘʮʝʪʘʪ ï ʤʝʪʘʥʦʣ (90:10) 0,94 0,94 0,93 0,67 0,72 0,75 
ʭʣʦʨʦʬʦʨʤ ï ʤʝʪʘʥʦʣ 

(100:1,5) 0,97 0,99 0,99 0,81 0,78 0,76 

ʙʝʥʟʦʣ ï ʜʽʦʢʩʘʥ ï 25% ʨʦʟʯʠʥ 

ʘʤʦʥʽʘʢʫ (12:7:1) 0,78 0,92 0,93 0,67 0,70 0,69 

ʥ-ʙʫʪʘʥʦʣ ï ʢʠʩʣʦʪʘ ʘʮʝʪʘʪʥʘ  

ʢʦʥʮʝʥʪʨʦʚʘʥʘ ï ʚʦʜʘ (1:1:1) 0,88 0,81 0,79 0,68 0,65 0,70 

ʥ-ʙʫʪʘʥʦʣ ï ʢʠʩʣʦʪʘ ʘʮʝʪʘʪʥʘ  

ʢʦʥʮʝʥʪʨʦʚʘʥʘ ï ʚʦʜʘ (4:1:5) 0,90 0,69 0,79 0,70 0,76 0,74 

ʝʪʘʥʦʣ ï ʢʠʩʣʦʪʘ ʘʮʝʪʘʪʥʘ  

ʢʦʥʮʝʥʪʨʦʚʘʥʘ ï ʚʦʜʘ (5:3:2) 0,88 0,85 0,86 0,67 0,70 0,68 

ʛʝʢʩʘʥ ï ʭʣʦʨʦʬʦʨʤ ï  

ʪʨʠʝʪʠʣʘʤʽʥ (14:9:4) 0,99 0,96 0,88 0,72 0,75 0,70 

ʙʝʥʟʦʣ ï ʝʪʘʥʦʣ ï  

ʪʨʠʝʪʠʣʘʤʽʥ (9:1:1) 0,96 0,93 0,97 0,72 0,71 0,75 

ʛʝʢʩʘʥ ï ʪʦʣʫʝʥ ï  

ʪʨʠʝʪʠʣʘʤʽʥ (15:10:2) 0,77 0,96 0,51 0,62 0,70 0,73 

ʛʝʢʩʘʥ ï ʪʨʠʝʪʠʣʘʤʽʥ (15:2) 0,99 0,75 0,99 0,79 0,75 0,70 
ʛʝʢʩʘʥ ï ʭʣʦʨʦʬʦʨʤ ï  

25% ʨʦʟʯʠʥ ʘʤʦʥʽʘʢʫ (14:9:4) 0,29 0,20 0,28 0,23 0,26 0,21 

ʽʟʦʧʝʥʪʘʥʦʣ ï ʽʟʦʙʫʪʘʥʦʣ (8:2) 0,97 0,85 0,80 0,81 0,75 0,69 
ʽʟʦʧʝʥʪʘʥʦʣ ï ʽʟʦʙʫʪʘʥʦʣ (5:5) 0,81 0,95 0,88 0,64 0,65 0,60 
ʽʟʦʧʝʥʪʘʥʦʣ ï ʽʟʦʙʫʪʘʥʦʣ (2:8) 0,53 0,91 0,71 0,52 0,77 0,75 
ʘʮʝʪʦʥʽʪʨʠʣ ï ʤʝʪʘʥʦʣ (6:4) 0,97 0,96 0,86 0,76 0,81 0,79 

ʛʝʢʩʘʥ ï ʘʮʝʪʦʥ ï  

25% ʨʦʟʯʠʥ ʘʤʦʥʽʘʢʫ (20:20:1) 0,94 0,96 0,96 0,78 0,74 0,74 

ʛʝʢʩʘʥ ï ʝʪʠʣʘʮʝʪʘʪ ï ʤʝʪʘʥʦʣ 

ï 25% ʨʦʟʯʠʥ ʘʤʦʥʽʘʢʫ 

(30:30:5:1) 
0,94 0,94 0,85 0,76 0,75 0,79 
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ʇʨʦʜʦʚʞ.ʪʘʙʣ 3.4 
1 2 3 4 5 6 7 

ʛʝʢʩʘʥ ï ʝʪʠʣʘʮʝʪʘʪ ï ʝʪʘʥʦʣ 

(30:10:5) 0,98 0,97 0,87 0,80 0,76 0,81 

 

ʋ ʩʠʩʪʝʤʘʭ ʨʦʟʯʠʥʥʠʢʽʚ ʭʣʦʨʬʦʨʤ-ʘʮʝʪʦʥ 80:20 ʥʘ ʧʣʘʩʪʠʥʘʭ Sorbfil 

ʇʊʉʍ-IIɺ ʚʠʚʯʘʣʠ ʧʦʚʝʜʽʥʢʫ ʢʣʦʧʽʜʦʛʨʝʣʶ ʽ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦ-

ʪʠ, ʧʨʠ ʦʙʨʦʙʮʽ ʜʝ̫ ʢʠʤʠ ʨʝʘʢʪʠʚʘʤʠ, ʷʢʽ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʚ ʟʘʛʘʣʴʥʦʤʫ ʊʐʍ-

ʩʢʨʠʥʽʥʛʫ ʦʨʛʘʥʽʯʥʠʭ ʦʪʨʫʪ. ʈʝʟʫʣʴʪʘʪʠ ʧʨʦʷʚʣʝʥʥʷ ʧʣʷʤ ʜʦʩʣʽʜʞʫʚʘʥʠʭ 

ʧʨʝʧʘʨʘʪʽʚ ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣ. 3.5. 

ʊʘʙʣʠʮʘ 3.5 

ʈʝʟʫʣʴʪʘʪʠ ʧʨʦʷʚʣʝʥʥʷ ʧʣʷʤ ʢʣʦʧʽʜʦʛʨʝʣʶ  

ʪʘ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ  

ʥʘ ʭʨʦʤʘʪʦʛʨʘʬʽʯʥʠʭ ʧʣʘʩʪʠʥʘʭ ʨʽʟʥʠʤʠ ʧʨʦʷʚʥʠʢʘʤʠ 

ʈʝʘʛʝʥʪ 

ɿʘʙʘʨʚʣʝʥʥʷ / ʯʫʪʣʠʚʽʩʪʴ, ʤʢʛ ʚ ʧʨʦʙʽ 

ʢʣʦʧʽʜʦʛʨʝʣʴ  
ʢʣʦʧʽʜʦʛʨʝʣʴ 

 ʢʘʨʙʦʥʦʚʘ ʢʠʩʣʦʪʘ 

ʋʌ-ʩʚʽʪʣʦ 
ʩʘʣʘʪʥʘ ʬʣʫʦʨʝʩʮʝʥʮʽʷ 

/ 0,1 

ʩʘʣʘʪʥʘ ʬʣʫʦʨʝʩʮʝʥʮʽʷ 

/ 0,1 

1 % ʨʦʟʯʠʥ ʢʘʣʽʶ ʧʝʨʤʘʥʛʘʥʘʪʫ ʚ 0,25 

ʄ ʨʦʟʯʠʥʽ ʢʠʩʣʦʪʠ ʩʫʣʴʬʘʪʥʦʾ ïï ïï 

5 % ʨʦʟʯʠʥ ʬʝʨʫʤʫ (ɯɯɯ) ʭʣʦʨʠʜʫ ïï ʬʽʦʣʝʪʦʚʝ / 0,1 

ʧʦʩʣʽʜʦʚʥʦ ʨʝʘʢʪʠʚ ɼʨʘʛʝʥʜʦʨʬʘ ʪʘ 

ʢʠʩʣʦʪʘ ʩʫʣʴʬʘʪʥʘ ʞʦʚʪʦʛʘʨʷʯʝ / 0,1 ʞʦʚʪʦʛʘʨʷʯʝ / 0,1 

50 % ʨʦʟʯʠʥ ʢʠʩʣʦʪʠ ʩʫʣʴʬʘʪʥʦʾ ʚ 

ʝʪʘʥʦʣʽ ïï ïï 

ʧʦʩʣʽʜʦʚʥʦ 5 % ʨʦʟʯʠʥ ʤʝʨʢʫʨʽʶ (ɯɯ) 

ʩʫʣʴʬʘʪʫ ʪʘ 0,1% ʨʦʟʯʠʥ ʜʠʬʝʥʽʣʢʘ-

ʨʙʘʟʦʥʫ ʚ ʭʣʦʨʦʬʦʨʤʽ 
ïï ïï 

 

ʎʽʢʘʚʝ ʚʠʚʯʝʥʥʷ ʧʨʦʜʫʢʪʽʚ, ʱʦ ʫʪʚʦʨʶʻ ʢʣʦʧʽʜʦʛʨʝʣʴ ʚ ʫʤʦʚʘʭ ʣʫʞʥʦʛʦ 

ʛʜ̔ʨʦʣʽʟʫ, ʤʝʪʦʜʦʤ ʊʐʍ. 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʛʽʜʨʦʢʩʠʜʫ ʥʘʪʨʽʶ, ʧʨʠ ʷʢʦʤʫ ʧʨʦʭʦʜʠʪʴ 

ʧʦʚʥʠʡ ʛʽʜʨʦʣʽʟ ʢʣʦʧʽʜʦʛʨʝʣʶ, ʛʦʪʫʚʘʣʠ 1 %, 5 %, 7 % ʽ 10 % ʨʦʟʯʠʥʠ ʥʘʪʨʽʶ 

ʛʽʜʨʦʢʩʠʜʫ: ʚ ʨʷʜʽ ʤʽʨʥʠʭ ʢʦʣʙ ʻʤʥʽʩʪʶ 100,0 ʤʣ ʚ 10 - 15 ʤʣ ʚʦʜʠ ʨʦʟʯʠʥʷʣʠ 

1,0; 5,0; 7,0 ʽ 10,0 ʛ ʥʘʪʨʽʶ ʛʽʜʨʦʢʩʠʜʫ ʚʽʜʧʦʚʽʜʥʦ; ʜʦʚʦʜʠʣʠ ʦʙʩʷʛʠ ʨʦʟʯʠʥʽʚ 

ʚʦʜʦʶ ʜʦ ʤʽʪʢʠ. 
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ʅʘ ʣʽʥʽʶ ʩʪʘʨʪʫ ʭʨʦʤʘʪʦʛʨʘʬʽʯʥʦʾ ʧʣʘʩʪʠʥʠ ʥʘ ʚʽʜʩʪʘʥʽ 2 ʩʤ ʚʽʜ ʢʨʘʶ 

ʧʣʘʩʪʠʥʠ ʥʘʥʦʩʠʣʠ 10 ʤʢʣ ʩʪʘʥʜʘʨʪʥʦʛʦ ʭʣʦʨʦʬʦʨʤʥʦʛʦ ʨʦʟʯʠʥʫ ʢʣʦʧʽʜʦʛʨʝ-

ʣ  ʁʚ 2 ʪʦʯʢʠ ʽ 10 ʤʢʣ ʩʪʘʥʜʘʨʪʥʦʛʦ ʤʝʪʘʥʦʣʴʥʦʛʦ ʨʦʟʯʠʥʫ ʢʣʦʧʠʜʦʛʨʝʣʴ ʢʘʨ-

ʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ; 1 ʪʦʯʢʫ ʢʣʦʧʽʜʦʛʨʝʣʶ ʦʙʨʦʙʣʷʣʠ ʚʽʜʧʦʚʽʜʥʠʤ ʨʦʟʯʠʥʦʤ ʥʘ-

ʪʨʽʶ ʛʽʜʨʦʢʩʠʜʫ ʽ ʚʠʩʫʰʫʚʘʣʠ ʧʨʠ ʢʽʤʥʘʪʥʽʡ ʪʝʤʧʝʨʘʪʫʨʽ; ʝʣʶʶʚʘʣʠ ʧʣʘʩʪʠ-

ʥʠ ʚ ʩʠʩʪʝʤʽ ʨʦʟʯʠʥʥʠʢʽʚ ʭʣʦʨʦʬʦʨʤ:ʘʮʝʪʦʥ 80:20 ʽ ʧʨʦʷʚʣʷʣʠ ʨʝʘʢʪʠʚʦʤ 

ɼʨʘʛʝʥʜʦʨʬʘ. 

ɻʽʜʨʦʣʽʟ ʢʣʦʧʽʜʦʛʨʝʣʶ ʧʨʦʪʽʢʘʻ ʧʦʚʥʽʩʪʶ ʚ ʨʘʟʽ ʚʠʢʦʨʠʩʪʘʥʥʷ 10 % ʨʦʟ-

ʯʠʥʫ ʥʘʪʨʽʶ ʛʽʜʨʦʢʩʠʜʫ - ʚ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʧʩ̔ʣʷ ʧʨʦʷʚʠ ʧʣʘʩʪʠʥʠ ʥʘ ʧʝʨʰʽʡ 

ʧʦʣʦʩʽ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʪʽʣʴʢʠ 1 ʧʣʷʤʘ - ʥʘ ʨʽʚʥʽ ʩʚʽʜʢʘ ʢʣʦʧʠʜʦʛʨʝʣʴ ʢʘʨʙʦ-

ʥʦʚʦʾ ʢʠʩʣʦʪʠ; ʫ ʚʩʽʭ ʽʥʰʠʭ ʚʠʧʘʜʢʘʭ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ 2 ʧʣʷʤʠ - ʥʘ ʨʽʚʥʽ ʩʚʽʜ-

ʢʽʚ ʢʣʦʧʽʜʦʛʨʝʣʶ ʽ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ. 

ʅʘʤʠ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʜʣʷ ʧʦʚʥʦʛʦ ʧʝʨʝʙʽʛʫ ʣʫʞʥʦʛʦ ʛʽʜʨʦʣʽʟʫ ʢʣʦʧʽʜʦ-

ʛʨʝʣʶ ʷʢ ʚ ʨʦʟʯʠʥʽ, ʪʘʢ ʽ ʥʘ ʭʨʦʤʘʪʦʛʨʘʬʽʯʥʠʭ ʧʣʘʩʪʠʥʘʭ, ʥʝʦʙʭʽʜʥʠʤ ʽ ʜʦʩʪʘ-

ʪʥʽʤ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ 10 % ʨʦʟʯʠʥʫ ʥʘʪʨʽʶ ʛʽʜʨʦʢʩʠʜʫ. 

ɯʜʝʥʪʠʬʽʢʫʚʘʣʠ ʢʣʦʧʽʜʦʛʨʝʣʴ ʟʘ ʧʨʦʜʫʢʪʦʤ ʣʫʞʥʦʛʦ ʛʽʜʨʦʣʽʟʫ - ʢʣʦʧʽʜʦ-

ʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ - ʤʝʪʦʜʦʤ ʊʐʍ ʥʘʩʪʫʧʥʠʤ ʩʧʦʩʦʙʦʤ: ʥʘ ʣʽʥʽʶ ʩʪʘ-

ʨʪʫ ʭʨʦʤʘʪʦʛʨʘʬʽʯʥʦʾ ʧʣʘʩʪʠʥʠ ʥʘʥʦʩʷʪʴ ʚ ʪʦʯʢʫ 1 ï 10 ʤʢʛ ʩʪʘʥʜʘʨʪʥʦʛʦ 

ʭʣʦʨʦʬʦʨʤʥʦʛʦ ʨʦʟʯʠʥʫ ʢʣʦʧʽʜʦʛʨʝʣʶ, ʦʙʨʦʙʣʷʶʪʴ ʾʾ 10 % ʨʦʟʯʠʥʦʤ ʥʘʪʨʽʶ 

ʛʽʜʨʦʢʩʠʜʫ ʪʘ ʚʠʩʫʰʫʶʪʴ ʧʨʠ ʢʽʤʥʘʪʥʽʡ ʪʝʤʧʝʨʘʪʫʨʽ.  

ʇʦʨʷʜ ʥʘ ʣʽʥʽʾ ʩʪʘʨʪʫ ʭʨʦʤʘʪʦʛʨʘʬʽʯʥʦʾ ʧʣʘʩʪʠʥʠ ʥʘʥʦʩʠʣʠ 10 ʤʢʣ ʨʦʟ-

ʯʠʥʫ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ ʟ ʢʦʥʮʝʥʪʨʘʮʽʻʶ 1 ʤʛ/ʤʣ . ʍʨʦʤʘʪʦʛ-

ʨʘʬʫʚʘʥʥʷ ʧʨʦʚʦʜʠʣʠ ʥʘ ʧʣʘʩʪʠʥʘʭ çSorbfilè ʇʊʉʍ-ɯɯɺ (ʜʠʚ. ʧ. 2.4.1) ʨʦʟʤʽ-

ʨʦʤ 10 ³ 10 ʩʤ ʚ ʢʘʤʝʨʽ ʦʙôʻʤʦʤ 500 ʩʤ
3
, ʚ ʷʢʫ ʚʥʦʩʠʣʠ 50 ʤʣ ʩʠʩʪʝʤ ʨʦʟʯʠʥ-

ʥʠʢʽʚ. ʂʘʤʝʨʫ ʥʘʩʠʯʫʚʘʣʠ ʚʧʨʦʜʦʚʞ 30 ʭʚ. 

ʇʣʘʩʪʠʥʠ ʝʣʶʶʚʘʣʠ ʚ ʩʠʩʪʝʤʽ ʨʦʟʯʠʥʥʠʢʽʚ ʭʣʦʨʦʬʦʨʤ ï ʘʮʝʪʦʥ (8:2) ʪʘ 

ʧʨʦʷʚʣʷʣʠ 5 % ʨʦʟʯʠʥʦʤ ʬʝʨʫʤʫ (ɯɯɯ) ʭʣʦʨʠʜʫ. 

ʅʘ ʭʨʦʤʘʪʦʛʨʘʤʽ ʚʠʷʚʣʷʣʘʩʴ ʦʜʥʘ ʧʣʷʤʘ ʥʘ ʨʽʚʥʽ ʟ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦ-
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ʥʦʚʦʶ ʢʠʩʣʦʪʦʶ, ʱʦ ʪʘʢʦʞ ʟʘʙʘʨʚʣʶʻʪʴʩʷ ʫ ʬʽʦʣʝʪʦʚʠʡ ʢʦʣʽʨ ʧʽʩʣʷ ʥʘʩʪʫʧ-

ʥʦʾ ʦʙʨʦʙʢʠ 5 % ʨʦʟʯʠʥʦʤ ʬʝʨʫʤʫ (ɯɯɯ) ʭʣʦʨʠʜʫ.  

ɺʨʘʭʦʚʫʶʯʠ ʚʠʱʝʥʘʚʝʜʝʥʝ, ʜʣʷ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʢʣʦʧʽʜʦʛʨʝʣʶ ʟʘʧʨʦʧʦʥʦ-

ʚʘʥʦ ʤʝʪʦʜʠʢʫ, ʱʦ ʙʘʟʫʻʪʴʩʷ ʥʘ ʢʦʤʧʣʝʢʩʥʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʣʫʞʥʦʛʦ ʛʽʜʨʦ-

ʣʽʟʫ ʢʣʦʧʽʜʦʛʨʝʣʶ, ʢʦʣʴʦʨʦʚʠʭ ʨʝʘʢʮʽʷʭ ʪʘ ʤʝʪʦʜʫ ʊʐʍ: 

ʅʘ ʣʽʥʽʶ ʩʪʘʨʪʫ ʭʨʦʤʘʪʦʛʨʘʬʽʯʥʦʾ ʧʣʘʩʪʠʥʠ ʥʘʥʦʩʷʪʴ ʚ ʜʚʽ ʪʦʯʢʠ 1 ï 

10 ʤʢʛ ʢʣʦʧʽʜʦʛʨʝʣʶ. ʇʝʨʰʫ ʪʦʯʢʫ ʦʙʨʦʙʣʷʶʪʴ 10 % ʨʦʟʯʠʥʦʤ ʥʘʪʨʽʶ ʛʽʜʨʦ-

ʢʩʠʜʫ ʪʘ ʚʠʩʫʰʫʶʪʴ ʧʨʠ ʢʽʤʥʘʪʥʽʡ ʪʝʤʧʝʨʘʪʫʨʽ. ʇʦʨʷʜ ʥʘ ʣʽʥʽʶ ʩʪʘʨʪʫ ʭʨʦ-

ʤʘʪʦʛʨʘʬʽʯʥʦʾ ʧʣʘʩʪʠʥʠ ʥʘʥʦʩʷʪʴ ʧʦ 10 ʤʢʣ ʭʣʦʨʦʬʦʨʤʥʠʭ ʨʦʟʯʠʥʽʚ çʩʚʽʜ-

ʢʽʚè ï ʢʣʦʧʽʜʦʛʨʝʣʶ ʪʘ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ (ʢʦʥʮʝʥʪʨʘʮʽʷ 1 

ʤʛ/ʤʣ). ʇʣʘʩʪʠʥʫ ʚʠʩʫʰʫʶʪʴ ʪʘ ʝʣʶʶʶʪʴ ʚ ʩʠʩʪʝʤʽ ʨʦʟʯʠʥʥʠʢʽʚ ʝʪʘʥʦʣ ï ʢʠ-

ʩʣʦʪʘ ʘʮʝʪʘʪʥʘ ʢʦʥʮʝʥʪʨʦʚʘʥʘ ï ʚʦʜʘ (5:3:2). ʇʣʘʩʪʠʥʫ ʧʨʦʷʚʣʷʶʪʴ ʥʘ ʩʤʫʛʘʭ 

2 ʪʘ 3, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʤʝʪʦʜʠʢʫ ʧʨʦʚʝʜʝʥʥʷ ʛʽʜʨʦʢʩʘʤʦʚʦʾ ʧʨʦʙʠ ï ʩʧʦʩʪʝ-

ʨʽʛʘʁ ʪʴ ʬʽʦʣʝʪʦʚʽ ʧʣʷʤʠ (Rf = 0,88). ɼʘʣʽ ʧʣʘʩʪʠʥʫ ʧʨʦʷʚʣʷʶʪʴ ʥʘ ʩʤʫʛʘʭ 1 ʪʘ 

4 5 % ʨʦʟʯʠʥʦʤ ʬʝʨʫʤʫ (ɯɯɯ) ʭʣʦʨʠʜʫ ʧʣʷʤʠ  ï ʩʧʦʩʪʝʨʽʛʘʶʪʴ ʬʽʦʣʝʪʦʚʽ ʧʣʷʤʠ 

(Rf = 0,67). 

 

3.2.2 ɯʜʝʥʪʠʬʽʢʘʮʽʷ ʢʣʦʧʽʜʦʛʨʝʣʶ ʪʘ ʡʦʛʦ ʤʝʪʘʙʦʣʽʪʫ ï ʢʣʦʧʽʜʦʛʨʝʣʴ 

ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ ʤʝʪʦʜʦʤ ʚʠʩʦʢʦʝʬʝʢʪʠʚʥʦʾ ʨʽʜʠʥʥʦʾ ʭʨʦʤʘʪʦʛʨʘʬʽʾ 

 

ʄʝʪʦʜ ʚʠʩʦʢʦʝʬʝʢʪʠʚʥʦʾ ʨʽʜʠʥʥʦʾ ʭʨʦʤʘʪʦʛʨʘʬʽʾ ʻ ʦʜʥʠʤ ʟ ʥʘʡʙʽʣʴʰ 

ʧʦʰʠʨʝʥʠʭ ʤʝʪʦʜʽʚ, ʱʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʚ ʭʽʤʢ̔ʦ-ʪʦʢʩʠʢʦʣʦʛʽʯʥʦʤʫ ʘʥʘʣʽʟʽ 

[107, 108, 109]. ʄʝʪʦʜ ʜʦʙʨʝ ʟʘʨʝʢʦʤʝʥʜʫʚʘʚ ʩʝʙʝ ʷʢ ʪʘʢʠʡ, ʱʦ ʤʘʻ ʚʠʩʦʢʽ 

ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʧʨʦʪʝ ʡʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʪʨʘʜʠʮʽʡʥʦʤʫ ʚʠ-

ʛʣʷʜʽ ʚʠʤʘʛʘʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʣʷ ʢʦʞʥʦʾ ʨʝʯʦʚʠʥʠ çʩʚʦʻʾè ʭʨʦʤʘʪʦʛʨʘʬʽʯʥʦʾ 

ʢʦʣʦʥʢʠ, çʩʚʦʾʭè ʤʦʙʽʣʴʥʠʭ ʬʘʟ, ʘ ʪʘʢʦʞ çʩʚʦʻʾè ʫʥʽʢʘʣʴʥʦʾ ʧʨʦʮʝʜʫʨʠ ʘʥʘʣʽ-

ʟʫ. 
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ʄʝʪʦʜ ɺɽʈʍ ʯʘʩʪʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʫ ʚʩʽʭ ʦʙʣʘʩʪʷʭ ʜʦʩʣʽʜʞʝʥʴ ʣʽʢʘʨ-

ʩʴʢʦ ʾʨʝʯʦʚʠʥʠ ʥʝ ʪʽʣʴʢʠ ʧʨʠ ʘʥʘʣʽʟʽ, ʘʣʝ ʪʘʢʦʞ ʷʢ ʩʧʦʩʽʙ ʚʠʷʚʣʝʥʷ ʩʫʧʫʪʥʠʭ 

ʨʝʯʦʚʠʥ ʚ ʣʽʢʘʨʩʴʢʦʤʫ ʟʘʩʦʙʽ[63, 64]. 

ʇʨʘʢʪʠʢʘ ʭʽʤʽʢʦ-ʪʦʢʩʠʢʦʣʦʛʽʯʥʦʛʦ ʘʥʘʣʽʟʫ ʜʦʩʠʪʴ ʯʘʩʪʦ ʚʠʤʘʛʘʻ ʚʠʨʽ-

ʰʝʥʥʷ ʟʘʜʘʯ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʧʦʚʥʦʶ ʥʝʚʠʟʥʘʯʝʥʽʩʪʶ ʧʝʨʝʣʽʢʫ ʨʝʯʦ-

ʚʠʥ, ʥʘ ʥʘʷʚʥʽʩʪʴ ʷʢʠʭ ʪʨʝʙʘ ʧʨʦʚʦʜʠʪʠ ʘʥʘʣʽʟ. ɺ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʧʨʠ ʧʨʦʚʝ-

ʜʝʥʥʽ ɺɽʈʍ-ʘʥʘʣʽʟʫ ʟʘ ʪʨʘʜʠʮʽʡʥʦʶ ʤʝʪʦʜʠʢʦʶ ʥʝʦʙʭʽʜʥʦ ʧʨʦʚʝʩʪʠ ʚʝʣʠʢʫ 

ʢʽʣʴʢʽʩʪʴ ʝʢʩʧʝʨʠʤʝʥʪʽʚ, ʘ, ʚʽʜʧʦʚʽʜʥʦ, ʚʠʪʨʘʪʠʪʠ ʚʝʣʠʢʫ ʢʣ̔ʴʢʽʩʪʴ ʨʝʘʢʪʠʚʽʚ 

ʪʘ ʽʥʰʠʭ ʜʦʧʦʤʽʞʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. 

ʍʨʦʤʘʪʦʛʨʘʬʽʯʥʠʡ ʘʥʘʣʽʟ ʧʨʦʚʦʜʠʣʠ ʥʘ ʤʽʢʨʦʢʦʣʦʥʦʯʥʦʤ ʨʽʜʠʥʥʦʤʫ 

ʭʨʦʤʘʪʦʛʨʘʬʝ çʄʽʣʽʭʨʦʤ ɸ-02è (ɿɸʊ çɽʢʦʅʦʚʘè)  [110] ʟʘ ʫʥʽʬʽʮʠʨʦʚʘʥʥʦʶ 

ʤʝʪʦʜʠʢʦʶ ɺɽʈʍ, ʨʦʟʨʦʙʣʝʥʦʶ ʘʚʪʦʨʦʤ - ɹʘʨʘʤ ɻ. ʖ. 

ʆʙʝʨʥʝʥʦ-ʬʘʟʦʚʠʡ ʚʘʨʽʘʥʪ ʭʨʦʤʘʪʦʛʨʘʬʽʾ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʷʢ ʚʘʨʽʘʥʪ ʟ 

ʚʠʩʦʢʦʶ ʰʚʠʜʢʽʩʪʶ ʚʩʪʘʥʦʚʣʝʥʥʷ ʩʦʨʙʮʽʡʥʦʾ ʨʽʚʥʦʚʘʛʠ, ʣʝʛʢʽʩʪʶ ʽ ʧʦʚʥʦʪʦʶ 

ʜʝʩʦʨʙʮʽʾ ʢʦʤʧʦʥʝʥʪʽʚ ʟ ʥʝʧʦʣʷʨʥʦʛʦ ʩʦʨʙʝʥʪʫ ʚ ʥʝʚʝʣʠʢʠʭ ʦʙʩʷʛʘʭ ʨʦʟʯʠʥ-

ʥʠʢʘ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠʩʷ ʥʘ ʢʦʣʦʥʮʽ 2 ʤʤ x 75 ʤʤ ʟ ʥʝʧʦʣʷʨʥʠʭ ʩʦʨ-

ʙʝʥʪʦʤ Prontosil 120-5 C18 AQ, 5 ʤʢʤ. ʉʦʨʙʝʥʪ Prontosil ʚʦʣʦʜʽʻ ʚʠʩʦʢʦʶ 

ʩʦʨʙʮʽʡʥʦʶ ʟʜʘʪʥʽʩʪʶ, ʽʥʝʨʪʥʽʩʪʶ ʜʦ ʨʝʯʦʚʠʥ, ʤʝʭʘʥʽʯʥʦʶ ʤʽʮʥʽʩʪʶ, 

ʪʝʨʤʦʩʪʽʡʢʽʩʪʶ. 

ʈʫʭʦʤʘ ʬʘʟʘ ʚʢʣʶʯʘʣʘ ʦʨʛʘʥʽʯʥʠʡ ʨʦʟʯʠʥʥʠʢ ʪʘ ʙʫʬʝʨʥʠʡ ʨʦʟʯʠʥ. 

ɸʮʝʪʦʥʽʪʨʠʣ ʬʽʣʴʪʨʫʚʘʣʠ ʯʝʨʝʟ ʤʝʤʙʨʘʥʫ ʄʇɸ-ʄɸ-ʅ-2 (ʊʋ 6-05-1909-81) ʟ 

ʨʦʟʤʽʨʦʤ ʧʽʨ 0,15-0,25 ʤʢʤ, ʜʝʛʘʟʫʚʘʣʠ ʧʽʜ ʚʘʢʫʫʤʦʤ. ɹʫʬʝʨʥʠʡ ʨʦʟʯʠʥ 

ʚʢʣʶʯʘʚ ʽʦʥʥʦ-ʧʘʨʥʠʡ ʘʛʝʥʪ - 0,2 ʄ ʨʦʟʯʠʥ ʧʝʨʭʣʦʨʘʪʫ ʣʽʪʽʶ ʚ 0,005 ʄ 

ʨʦʟʯʠʥʽ ʭʣʦʨʥʦʾ ʢʠʩʣʦʪʠ, ʷʢʠʡ ʧʝʨʝʜ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʨʦʟʙʘʚʣʷʣʠ ʚ 25 ʨʘʟʽʚ ʟ 

ʧʦʪʝʥʮʠʦʤʝʪʨʠʯʝʩʢʦʡ ʫʩʪʘʥʦʚʢʦʶ ʟʥʘʯʝʥʥʷ pH 3,0 ʰʣʷʭʦʤ ʜʦʜʘʚʘʥʥʷ 0,005 

ʄ ʨʦʟʯʠʥʫ ʧʝʨʭʣʦʨʘʪʥʦʾ ʢʠʩʣʦʪʠ. 

ɻʨʘʜʽʻʥʪʥʝ ʝʣʶʶʚʘʥʥʷ ʩʫʤʽʰʘʤʠ ʨʦʟʯʠʥʥʠʢʽʚ  ̒ʣʽʥʽʡʥʠʤ ʛʨʘʜʽʻʥʪʦʤ 

ʚʽʜ ʝʣʶʝʥʪʘ A (5 % ʘʮʝʪʦʥʽʪʨʠʣ ʽ 95 % ʙʫʬʝʨ) ʜʦ ʝʣʶʝʥʪʘ B (100 % 

ʘʮʝʪʦʥʽʪʨʠʣ) ʚʧʨʦʜʦʚʞ 40 ʭʚ. ʄʝʪʦʜ ʥʘʡʰʚʠʜʰʦʛʦ ʨʝʞʠʤ ʟʘʙʝʟʧʝʯʫʚʘʚ 

ʟʤʝʥʰʝʥʥʷ ʧʦʣʷʨʥʦʩʪʽ ʝʣʶʝʥʪʘ ʟ ʜʦʜʘʚʘʥʥʷʤ ʤʝʥʰ ʧʦʣʷʨʥʦʛʦ ʨʦʟʯʠʥʥʠʢʘ 
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(ʘʮʝʪʦʥʽʪʨʠʣʫ) ʽ ʟʥʠʞʝʥʥʷ ʫʪʨʠʤʫʚʘʥʥʷ ʢʦʤʧʦʥʝʥʪʽʚ. ʄʝʪʦʜ ʥʘʡʰʚʠʜh ʦʛʦ 

ʨʝʞʠʤʫ ʩʪʚʦʨʶʚʘʚ ʫʤʦʚʠ ʜʣʷ ʚʠʭʦʜʫ ʟ ʢʦʣʦʥʠ ʚʩʽʭ ʢʦʤʧʦʥʝʥʪʽʚ ʟʨʘʟʢʘ ʫ 

ʚʠʛʣʷʜʽ ʚʫʟʴʢʠʭ ʟʦʥ. ɿʘʢʣʶʯʥʘ ʩʪʘʜʽʷ ʛʨʘʜʽʻʥʪʘ ʚʽʜʧʦʚʽʜʘʣʘ ʬʘʟʽ ʟ ʚʠʩʦʢʠʤ 

ʚʤʽʩʪʦʤ ʘʮʝʪʦʥʽʪʨʠʣʫ. ʈʝʛʝʥʝʨʘʮʽʶ ʢʦʣʦʥʢʠ ʧʨʦʚʦʜʠʣʠ ʧʨʦʪʷʛʦʤ 2 ʭʚ 

ʩʫʤʽʰʰʶ ʨʦʟʯʠʥʥʠʢʽʚ (2 % ʘʮʝʪʦʥʽʪʨʠʣ ʽ 98 % ʙʫʬʝʨʥʠʡ ʨʦʟʯʠʥ). 

ʊʝʨʤʦʩʪʘʪ ʢʦʣʦʥʢʠ ʪʚʝʨʜʦʪʽʣʴʥʦʛʦ ʪʠʧʫ ʟ ʝʣʝʢʪʨʦʥʘʛʨʽʚʘʯʝʤ ʟʘʙʝʟʧʝ-

ʯʫʚʘʚ ʦʧʪʠʤʘʣʴʥʽ ʫʤʦʚʠ ʭʨʦʤʘʪʦʛʨʘʬʽʾ ʽ ʚʽʜʪʚʦʨʶʚʘʥʽʩʪʴ ʨʝʟʫʣʴʪʘʪʽʚ. ʆʧʪʠ-

ʤʘʣʴʥʠʡ ʪʠʩʢ ʥʘʩʦʩʘ 2,8 - 3,2 ʄʇʘ; ʰʚʠʜʢʽʩʪʴ ʧʦʪʦʢʫ ʨʫʭʦʤʦʾ ʬʘʟʠ 100 ʤʢʣ / 

ʭʚ; ʦʧʪʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ - 37 - 40Üʉ. ʆʙʩʷʛ ʟʨʘʟʢʽʚ ʜʣʷ ʚʚʝʜʝʥʥʷ 

ʩʪʘʥʦʚʠʚ 4 ʤʢʣ. 

ɼʝʪʝʢʪʫʚʘʥʥʷ ʨʝʯʦʚʠʥʠ ʧʽʩʣʷ ʡʦʛʦ ʚʠʭʦʜʫ ʟ ʢʦʣʦʥʢʠ ʧʨʦʚʦʜʠʣʦʩʷ ʟ ʚʠ-

ʢʦʨʠʩʪʘʥʥʷʤ ʜʚʫʭʧʨʦʤʝʥʝʚʦʛʦ ʙʘʛʘʪʦʭʚʠʣʴʦʚʦʛʦ ʋʌ-ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʘ ʚ 

ʜʽʘʧʘʟʦʥʽ ʜʦʚʞʠʥ ʭʚʠʣʴ 190-360 ʥʤ, ʪʦʯʥʽʩʪʴ ʜʦʚʞʠʥʠ ʭʚʠʣʽ 0,5 ʥʤ. ɼʣʷ ʙʘʛʘ-

ʪʦʢʘʥʘʣʴʥʦʛʦ ʚʠʷʚʣʝʥʥʷ ʨʝʯʦʚʠʥ ʨʝʢʦʤʝʥʜʫʶʪʴʩʷ ʜʦʚʞʠʥʠ ʭʚʠʣʴ: 210, 220, 

230, 240, 250, 260, 280 ʽ 300 ʥʤ. ɼʣʷ ʢʦʞʥʦʛʦ ʟʥʘʯʝʥʥʷ ʜʦʚʞʠʥʠ ʭʚʠʣʽ ʥʘ 

ʭʨʦʤʘʪʦʛʨʘʤʽ ʨʝʯʦʚʠʥ ʩʧʦʩʪʝʨʽʛʘʚʩʷ ʚʽʜʧʦʚʽʜʥʠʡ ʧʽʢ ʟ ʪʠʤ ʞʝ ʯʘʩʦʤ ʫʪʨʠʤʫ-

ʚʘʥʥʷ, ʘʣʝ ʟ ʨʽʟʥʠʤʠ ʘʤʧʣʽʪʫʜʘʤʠ, ʧʨʷʤʦ ʧʨʦʧʦʨʮʽʡʥʠʤʠ ʟʛʘʩʘʥʥ ʁʨʝʯʦʚʠʥʠ 

(ʢʦʝʬʽʮʽʻʥʪ ʧʦʛʣʠʥʘʥʥʷ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʟʘ ʜʘʥʦ ʾʜʦʚʞʠ-

ʥʠ ʭʚʠʣʽ). 

ʉʠʤʝʪʨʠʯʥʽ ʛʦʩʪʨʽ ʧʽʢʠ ʥʘ ʭʨʦʤʘʪʦʛʨʘʤʘʭ ʙʫʣʠ ʦʪʨʠʤʘʥʽ ʽʟ ʟʘʩʪʦʩʫʚʘʥ-

ʥʷʤ ʫʥʽʬʽʢʦʚʘʥʦʾ ʤʝʪʦʜʠʢʠ ɺɽʈʍ ʜʣʷ ʘʥʘʣʽʟʫ ʧʨʝʧʘʨʘʪʫ, ʱʦ ʜʦʟʚʦʣʠʣʦ ʨʦʟ-

ʨʘʭʫʚʘʪʠ ʨʝʟʫʣʴʪʘʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʤʧ'ʶʪʝʨʥʦʾ ʧʨʦʛʨʘʤʠ çʄʫʣʴʪʽʍʨʦʤè 

(çɸʤʧʝʨʩʝʥʜè, ʈʦʩʽʷ), ʷʢʘ ʚʭʦʜʠʪʴ ʜʦ ʩʢʣʘʜʫ ʭʨʦʤʘʪʦʛʨʘʬʘ. 

ʇʦʨʽʚʥʷʣʴʥʘ ʦʮʽʥʢʘ ʩʧʝʢʪʨʘʣʴʥʠʭ ʩʧʽʚʚʽʜʥʦʰʝʥʴ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʫʚʘʪʠ 

ʙʽʣʴʰ ʥʘʜʽʡʥʽ ʪʘ ʚʽʜʪʚʦʨʶʚʘʥʽ ʨʝʟʫʣʴʪʘʪʠ, ʘ ʪʘʢʦʞ ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʨʝʯʦʚʠʥʠ ʟ 

ʙʣʠʟʴʢʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ʧʘʨʘʤʝʪʨʽʚ ʫʪʨʠʤʫʚʘʥʥʷ. 

ɺɽʈʍ-ʘʥʘʣʽʟ ʚʠʢʦʥʫʻʪʴʩʷ ʚ ʪʘʢʠʭ ʫʤʦʚʘʭ: ʰʚʠʜʢʽʩʪʴ ʧʦʪʦʢʫ ï 100 

ʤʢʣ/ʭʚ.; ʝʣʶʶʚʘʥʥʷ ï ʣʽʥʽʡʥʠʡ ʛʨʘʜʽʻʥʪ ʚʽʜ 5 % ʜʦ 100 % ʘʮʝʪʦʥʽʪʨʠʣʫ ʟʘ 40 

ʭʚ., ʧʦʪʽʤ 100 % ʘʮʝʪʦʥʽʪʨʠʣ ʚʧʨʦʜʦʚʞ 3 ʭʚ.; ʪʝʤʧʝʨʘʪʫʨʘ ʢʦʣʦʥʢʠ ï 40̄ ʉ.  

ʇʨʘʚʠʣʴʥʽʩʪʴ ʤʝʪʦʜʠʢʠ ʘʥʘʣʽʟʫ ʧʝʨʽʦʜʠʯʥʦ ʢʦʥʪʨʦʣʶʻʪʴʩʷ ʰʣʷʭʦʤ ʭʨʦ-
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ʤʘʪʦʛʨʘʬʫʚʘʥʥʷ ʩʧʝʮʽʘʣʴʥʦʛʦ ʢʦʥʪʨʦʣʴʥʦʛʦ ʙʘʛʘʪʦʢʦʤʧʦʥʝʥʪʥʦʛʦ ʨʦʟʯʠʥʫ, 

ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʙʨʦʤʽʜ-ʽʦʥʫ, ʫʨʠʜʠʥʫ, ʢʦʬʝʾʥʫ, ʧʨʦʟʝʨʠʥʫ, ʤ-ʥʽʪʨʦʘʥʽʣʽʥʫ, 

ʧ-ʥʽʪʨʦʘʥʽʣʽʥʫ ʪʘ ʪʨʠʬʪʘʟʠʥʫ. 

ʈʦʙʦʪʫ ʟ ʭʨʦʤʘʪʦʛʨʘʬʦʤ çʄʽʣʽʭʨʦʤ ɸ-02è ʚʠʢʦʥʫʚʘʣʠ ʥʘ ʙʘʟʽ ʅɺʌ 

çɸʥʘʣʽʪʠʢʘè (ʤ. ʍʘʨʢʽʚ).  

ɺ ʟʘʟʥʘʯʝʥʠʭ ʫʤʦʚʘʭ ʧʨʦʚʦʜʠʣʠ ʭʨʦʤʘʪʦʛʨʘʬʫʚʘʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʶ ʪʘ ʡʦ-

ʛʦ ʤʝʪʘʙʦʣʽʪʫ ï ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ. 

ʈʦʟʯʠʥʠ ʢʣʦʧʽʜʦʛʨʝʣʶ ʪʘ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ ʛʦʪʫʚʘʣʠ ʥʘ-

ʩʪʫʧʥʠʤ ʩʧʦʩʦʙʦʤ: 0,1000 ʛ ʨʝʯʦʚʠʥʠ (ʢʣʦʧʽʜʦʛʨʝʣʶ ʙʽʩʫʣʴʬʘʪʫ ʘʙʦ ʢʣʦʧʽʜʦ-

ʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʪʠ) ʚʥʦʩʠʣʠ ʚ ʤʽʨʥʫ ʢʦʣʙʫ ʤʽʩʪʢʽʩʪʶ 100,0 ʤʣ, ʨʦʟʯʠ-

ʥʷʣʠ ʚ 10,00 ʤʣ 0,1 ʄ ʨʦʟʯʠʥʫ ʢʠʩʣʦʪʠ ʭʣʦʨʠʜʥʦʾ ʪʘ ʜʦʚʦʜʠʣʠ ʦʙôʻʤ ʨʦʟʯʠʥʫ 

ʚʦʜʦʶ ʦʯʠʱʝʥʦʶ ʜʦ ʧʦʟʥʘʯʢʠ (ʩʪʘʥʜʘʨʪʥʠʡ ʨʦʟʯʠʥ 1, ʢʦʥʮʝʥʪʨʘʮʽʷ 1000 

ʤʢʛ/ʤʣ). ʋ ʤʽʨʥʫ ʢʦʣʙʫ ʤʽʩʪʢʽʩʪʶ 100,0 ʤʣ ʚʥʦʩʠʣʠ 50,00 ʤʣ ʩʪʘʥʜʘʨʪʥʦʛʦ 

ʨʦʟʯʠʥʫ 1 ʽ ʜʦʚʦʜʠʣʠ ʦʙôʻʤ ʨʦʟʯʠʥʫ ʚʦʜʦʶ ʦʯʠʱʝʥʦʶ ʜʦ ʧʦʟʥʘʯʢʠ (ʩʪʘʥʜʘʨ-

ʪʥʠʡ ʨʦʟʯʠʥ 2, ʢʦʥʮʝʥʪʨʘʮʽʷ 500 ʤʢʛ/ʤʣ).  

ʋ ʤʽʨʥʫ ʢʦʣʙʫ ʤʽʩʪʢʽʩʪʶ 1000,0 ʤʣ ʚʥʦʩʠʣʠ 500,00 ʤʣ 0,01 ʄ ʨʦʟʯʠʥʫ 

ʢʠʩʣʦʪʠ ʭʣʦʨʠʜʥʦʾ ʽ ʜʦʚʦʜʠʣʠ ʦʙôʻʤ ʨʦʟʯʠʥʫ ʚʦʜʦʶ ʦʯʠʱʝʥʦʶ ʜʦ ʧʦʟʥʘʯʢʠ 

(ʨʦʟʯʠʥʥʠʢ). 

ʋ ʤʽʨʥʫ ʢʦʣʙʫ ʤʽʩʪʢʽʩʪʶ 100,0 ʤʣ ʚʥʦʩʠʣʠ 20,00 ʤʣ ʩʪʘʥʜʘʨʪʥʦʛʦ ʨʦʟʯʠ-

ʥʫ 2 ʽ ʜʦʚʦʜʠʣʠ ʦʙôʻʤ ʨʦʟʯʠʥʫ ʜʦ ʧʦʟʥʘʯʢʠ ʨʦʟʯʠʥʥʠʢʦʤ (ʨʦʟʯʠʥ 3, ʢʦʥʮʝʥʪ-

ʨʘʮʽʷ 100 ʤʢʛ/ʤʣ). ʋ ʤʽʨʥʫ ʢʦʣʙʫ ʤʽʩʪʢʽʩʪʶ 100,0 ʤʣ ʚʥʦʩʠʣʠ 10,00 ʤʣ ʨʦʟʯʠ-

ʥʫ 3 ʽ ʜʦʚʦʜʠʣʠ ʦʙôʻʤ ʨʦʟʯʠʥʫ ʜʦ ʧʦʟʥʘʯʢʠ ʨʦʟʯʠʥʥʠʢʦʤ (ʨʦʟʯʠʥ 4, ʢʦʥʮʝʥʪ-

ʨʘʮʽʷ 10 ʤʢʛ/ʤʣ). ʋ ʜʚʽ ʤʽʨʥʽ ʢʦʣʙʠ ʤʽʩʪʢʽʩʪʶ 100,0 ʤʣ ʚʥʦʩʠʣʠ ʧʦ 10,00 ʪʘ 

5,00 ʤʣ ʨʦʟʯʠʥʫ 4 ʚʽʜʧʦʚʽʜʥʦ ʪʘ ʜʦʚʦʜʠʣʠ ʦʙôʻʤʠ ʨʦʟʯʠʥʽʚ ʜʦ ʧʦʟʥʘʯʢʠ ʨʦʟ-

ʯʠʥʥʠʢʦʤ (ʨʦʟʯʠʥʠ 5 ʪʘ 6 ʚʽʜʧʦʚʽʜʥʦ; ʢʦʥʮʝʥʪʨʘʮʽʷ 1 ʪʘ 0,5 ʤʢʛ/ʤʣ).  

ʈʦʟʯʠʥʠ ʢʣʦʧʽʜʦʛʨʝʣʶ ʪʘ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ 3, 4, 5 ʪʘ 6 

ʭʨʦʤʘʪʦʛʨʘʬʫʚʘʣʠ ʟʘ ʚʠʱʝʟʘʟʥʘʯʝʥʠʭ ʫʤʦʚ; ʦʙôʻʤ ʧʨʦʙʠ ʩʪʘʥʦʚʠʚ 2 ʤʢʣ. 

ʇʦʧʝʨʝʜʥʴʦ ʧʨʦʚʦʜʠʣʠ ʭʨʦʤʘʪʦʛʨʘʬʫʚʘʥʥʷ ʨʦʟʯʠʥʥʠʢʘ. 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣ. 3.6. ʪʘ ʥʘ ʨʠʩ. 3.1. 
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ʊʘʙʣʠʮʷ 3.6 

ʈʝʟʫʣʴʪʘʪʠ ʚʠʟʥʘʯʝʥʥʷ ʦʩʥʦʚʥʠʭ ʭʨʦʤʘʪʦʛʨʘʬʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ  

ʢʣʦʧʽʜʦʛʨʝʣʶ ʪʘ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ ʤʝʪʦʜʦʤ ɺɽʈʍ 

ʇʘʨʘʤʝʪʨ 
ʢʣʦʧʽʜʦʛʨʝʣʴ 

ʢʣʦʧʽʜʦʛʨʝʣʴ  

ʢʘʨʙʦʥʦʚʘ ʢʠʩʣʦʪʘ 

x  ̔ ʭ RSD, % x  ̔ ʭ RSD, % 

ʏʘʩ  

ʫʪʨʠʤʫʚʘʥʥʷ  

(tR), ʭʚ. 

13,741 

13,738 0,35 

11,851 

11,849 0,14 13,784 11,831 

13,689 11,865 

ʆʙôʻʤ  

ʫʪʨʠʤʫʚʘʥʥʷ 

(VR), ʤʢʣ 

1374,1 

1373,8 0,35 

1185,1 

1184,9 0,14 1378,4 1183,1 

1368,9 1186,5 

ʉ
ʧ
ʝ
ʢ
ʪ
ʨ
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ʴ
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ʥ
ʦ
ʰ
ʝ

ʥ
ʥ
ʷ
 
(
R
 
=
 
S

ɚ
 /
 S

2
1

0)
 

210ʥʤ  

210ʥʤ 

1,0000 

1,0000 0 

1,0000 

1,0000 0 1,0000 1,0000 

1,0000 1,0000 

220ʥʤ  

210ʥʤ 

0,9831 

0,9741 0,93 

0,3954 

0,4088 3,28 0,9742 0,4088 

0,9649 0,4222 

230ʥʤ  

210ʥʤ 

0,6383 

0,6483 1,36 

0,175 

0,1750 6,40 0,6517 0,1638 

0,6549 0,1862 

240ʥʤ  

210ʥʤ 

0,2167 

0,2203 1,79 

0,1813 

0,1849 4,54 
0,2196 0,1945 

0,2245 

 
0,1789 

250ʥʤ  

210ʥʤ 

0,2058 

0,2044 2,54 

0,3783 

0,3789 2,50 
0,1986 0,3887 

0,2087 

 
0,3698 

260ʥʤ  

210ʥʤ 

0,2801 

0,2811 2,07 

0,2977 

0,2962 1,98 0,2873 0,3011 

0,2758 0,2897 

280ʥʤ  

210ʥʤ 

1,0756 

1,0787 0,28 

0,7897 

0,7869 

 

0,79 

 
 

1,0789 0,7798 

1,0817 0,7912 

300ʥʤ  

210ʥʤ 

0,6231 

0,6248 0,76 

0,03487 

0,03543 1,38 0,6211 0,03578 

0,6301 0,03564 
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ʈʠʩ. 3.1 ɺɽʈʍ-ʭʨʦʤʘʪʦʛʨʘʤʘ ʩʫʤʽʰʽ ʨʦʟʯʠʥʽʚ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ 

ʢʠʩʣʦʪʠ (1) ʪʘ ʢʣʦʧʽʜʦʛʨʝʣʶ (2) 

ʄʽʥʽʤʘʣʴʥʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʢʣʦʧʽʜʦʛʨʝʣʶ ʪʘ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩ-

ʣʦʪʠ ʚ ʨʦʟʯʠʥʽ, ʷʢʫ ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʥʘʚʝʜʝʥʦʾ ʤʝʪʦʜʠʢʠ, ʩʪʘ-

ʥʦʚʠʪʴ 1 ʤʢʛ/ʤʣ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʚʤʽʩʪʫ ʨʝʯʦʚʠʥ ʚ ʧʨʦʙʽ 2 ʥʛ. 

ʊʘʢʠʤ  ʯʠʥʦʤ,  ʤʦʞʥʘ  ʩʢʘʟʘʪʠ,  ʱʦ  ɺɽʈʍ-ʤʝʪʦʜʠʢʘ  ʽʟ  ʟʘʩʪʦʩʫʚʘʥʥʷʤ  

ɺɽʈʍ-ʘʥʘʣʽʟʘʪʦʨʘ  çʄʽʣʽʭʨʦʤ  ɸ-02è  ʟʘʙʝʟʧʝʯʫʻ  ʟʘʜʦʚʽʣʴʥʝ  ʨʦʟʜʽʣʝʥʥʷ  

ʢʣʦʧʽʜʦʛʨʝʣʶ ʪʘ ʡʦʛʦ ʤʝʪʘʙʦʣʽʪʫ. 

          ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʚʠʩʚʽʪʣʝʥʦ ʚ ʣʽʪʝʨʘʪʫʨʽ [111, 112] ɺ. ʉ. ɹʦʥʜʘʨ, 

ʃ. ʉ. ɸʥʦʩʦʚʘ, ɿ. ɺ. ʐʦʚʢʦʚʘ ɯʜʝʥʪʠʬʽʢʘʮʽʷ ʢʣʦʧʽʜʦʛʨʝʣʶ ʪʘ ʡʦʛʦ ʤʝʪʘʙʦʣʽʪʫ 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʪʦʜʫ ʪʦʥʢʦh ʘʨʦʚʦʾ ʭʨʦʤʘʪʦʛʨʘʬʽʾ. ʋʢʨ. ʤʝʜ. ʘʣʴʤ. ï 2013. ï 

ʊ. 16, ˉ1. ï ʉ. 50 ï 52.,  

ɺ. ʉ. ɹʦʥʜʘʨ, ʃ. ʉ. ɸʥʦʩʦʚʘ. ɺʠʩʦʢʦʝʬʝʢʪʠʚʥʘ ʨʽʜʠʥʥʘ ʭʨʦʤʘʪʦʛʨʘʬʽʷ ʚ ʘʥʘ-

ʣʽʟʽ ʢʣʦʧʽʜʦʛʨʝʣʶ. ʌʘʨʤʘʮʝʚʪ. ʯʘʩʦʧ. ï 2012. ï ˉ4 (24). ï ʉ. 73 ï 78. 
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ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 3 

1. ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʢʦʣʴʦʨʦʚʽ ʨʝʘʢʮʽʾ ʢʣʦʧʽʜʦʛʨʝʣʶ ʪʘ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦ-

ʥʦʚʦʾ ʢʠʩʣʦʪʠ ʟ ʜʝʷʢʠʤʠ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʠʤʠ ʨʝʘʢʪʠʚʘʤʠ, ʘ ʪʘʢʦʞ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʨʝʘʢʪʠʚʽʚ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʩʧʦʣʫʢ, ʷʢʽ ʤʽʩʪʷʪʴ ʝʩʪʝʨʥʫ 

ʛʨʫʧʫ, ʧʨʠʜʘʪʥʽ ʜʣʷ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʨʝʯʦʚʠʥʠ ʫ ʭʽʤʽʢʦ-ʪʦʢʩʠʢʦʣʦʛʽʯʥʦʤʫ 

ʘʥʘʣʽʟʽ. 

2. ʇʨʠ ʧʨʦʚʝʜʝʥʥʽ ʘʥʘʣʽʟʫ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʨʝʯʦʚʠʥ- ʢʣʦʧʽʜʛʨʝʣʶ ʪʘ ʢʣʦʧʽ-

ʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ ʤʝʪʦʜʦʤ ʥʦʨʤʘʣʴʥʦʬʘʟʦʚʦʡ ʪʦʥʢʦʰʘʨʦʚʦʾ 

ʭʨʦʤʘʪʦʛʨʘʬʽʾ ʧʨʠʡʥʷʪʥʦʶ ʨʫʭʦʤʦʶ ʬʘʟʦʶ ʜʣʷ ʢʣʦʧʽʜʦʛʨʝʣʶ ʪʘ ʢʣʧʽ-

ʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ ʻ ʝʪʘʥʦʣ-ʢʠʩʣʦʪʘ ʘʮʝʪʘʪʥʘ ʢʦʥʮʝʥʪʨʦʚʘʥʘ-

ʚʦʜʘ (5: 3: 2) ʥʘ ʙʫʜʴ-ʷʢʠʭ ʧʣʘʩʪʠʥʘʭ ʟ ʜʦʩʣʽʜʞʝʥʠʭ ʽ ʩʠʩʪʝʤʘ ʭʣʦʨʦ-

ʬʦʨʤ - ʘʮʝʪʦʥ (80:20) ʥʘ ʧʣʘʩʪʠʥʘʭ Sorbfil ʇʊʉʍ-IIɺ. 

3. ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʨʝʘʢʪʠʚʠ ʜʣʷ ʧʨʦʷʚʣʝʥʥʷ ʧʣʷʤ ʢʣʦʧʽʜʦʛʨʝʣʶ ʪʘ ʢʣʦʧʽ-

ʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ ʥʘ ʭʨʦʤʘʪʦʛʨʘʬʽʯʥʠʭ ʧʣʘʩʪʠʥʘʭ; ʚʩʪʘʥʦʚ-

ʣʝʥʦ ʾʭ ʯʫʪʣʠʚʽʩʪʴ: ʧʘʨʠ ʡʦʜʫ ʟ ʯʫʪʣʠʚʽʩʪʶ 1,0 ʤʢʛ ʚ ʧʨʦʙʽ, ʧʦʩʣʽʜʦʚʥʦ 

ʨʝʘʢʪʠʚ ɼʨʘʛʝʥʜʦʨʬʫ ʪʘ ʢʠʩʣʦʪʘ ʩʫʣʴʬʘʪʥʘ (ʯʫʪʣʠʚʽʩʪʴ 1, ʤʢʛ ʚ ʧʨʦʙʽ), 

ʜʣʷ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʥʦʚʦʾ ʢʠʩʣʦʪʠ ï 5% ʨʦʟʯʠʥ ʬʝʨʫʤ (III) ʭʣʦʨʠʜʫ 

(ʯʫʪʣʠʚʽʩʪʴ 1, ʤʢʛ ʚ ʧʨʦʙʽ). 

4. ʈʦʟʨʦʙʣʝʥʠʡ ʤʝʪʦʜ ʨʝʘʢʮʽʡʥʦʾ ʊʐʍ (ʨʝʘʢʮʽʷ ʣʫʞʥʦʛʦ ʛʽʜʨʦʣʽʟʫ ʢʣʦʧʽ-

ʜʦʛʨʝʣʶ) ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʶ ʟʘ ʜʦʧʦʤʦʛʦʶ ʡʦʛʦ çʤʘʨʢʝʨʫè - 

ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ.  

5. ʆʜʥʠʤ ʽʟ ʩʫʯʘʩʥʠʭ ʤʝʪʦʜʽʚ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʘʥʘʣʽʟʦʚʘʥʠʭ ʨʝʯʦʚʠʥ ʙʫʚ ʦʙ-

ʨʘʥʠʡ ʤʝʪʦʜ ɺɽʈʍ. ɺʠʚʯʝʥʦ ʭʨʦʤʘʪʦʛʨʘʬʽʯʥʫ ʧʦʚʝʜʽʥʢʫ ʢʣʦʧʽʜʦʛʨʝʣʶ 

ʪʘ ʡʦʛʦ çʤʘʨʢʝʨʘè ï ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ ï ʚ ʫʤʦʚʘʭ ʟʘʩʪʦ-

ʩʫʚʘʥʥʷ ʤʝʪʦʜʫ ɺɽʈʍ; ʚʩʪʘʥʦʚʣʝʥʦ ʾʭ ʦʩʥʦʚʥʽ ʭʨʦʤʘʪʦʛʨʘʬʽʯʥʽ ʧʘʨʘ-

ʤʝʪʨʠ. ʆʜʝʨʞʘʥʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʘʥʽ ʚʥʝʩʝʥʦ ʜʦ ʙʘʟʠ ʜʘʥʠʭ çɺɽʈʍ-

ʘʥʘʣʽʟʘʪʦʨʘè ʜʣʷ ʘʥʘʣʽʟʫ ʦʪʨʫʡʥʠʭ ʨʝʯʦʚʠʥ, ʨʦʟʨʦʙʣʝʥʦʛʦ ɿɸʊ çɽʢʦ-

ʅʦʚʘè. ʆʙʨʘʥʦ ʢʘʥʘʣ 280ʥʤ/210 ʥʤ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ.  ʄʽ-

ʥʽʤʘʣʴʥʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʢʣʦʧʽʜʦʛʨʝʣʶ ʪʘ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩ-

ʣʦʪʠ ʚ ʨʦʟʯʠʥʽ, ʷʢʫ ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʜʘʥʠʤ ʤʝʪʦʜʦʤ, ʩʪʘʥʦʚʠʪʴ 1 

ʤʢʛ/ʤʣ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʚʤʽʩʪʫ ʨʝʯʦʚʠʥ ʚ ʧʨʦʙʽ 2 ʥʛ. 
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ʈʝʟʫʣʴʪʘʪʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʜʘʥʦʛʦ ʨʦʟʜʽʣʫ ʥʘʚʝʜʝʥʦ ʚ 

ʪʘʢʠʭ ʧʫʙʣʽʢʘʮʽʷʭ: 

1. ɹʦʥʜʘʨ ɺ. ʉ., ɸʥʦʩʦʚʘ ʃ. ʉ., ʐʦʚʢʦʚʘ ɿ. ɺ. ɯʜʝʥʪʠʬʽʢʘʮʽʷ ʢʣʦʧʽʜʦʛʨʝʣʶ 

ʪʘ ʡʦʛʦ ʤʝʪʘʙʦʣʽʪʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʪʦʜʫ ʪʦʥʢʦʰʘʨʦʚʦʾ ʭʨʦʤʘʪʦʛʨʘʬʽʾ . 

ʋʢʨʘʾʥʩʴʢʠʡ ʤʝʜʠʯʥʠʡ ʘʣʴʤʘʥʘʭ. 2013. ʊ. 16, ˉ1. ʉ. 50 ï 52. (ʆʩʦʙʠʩ-

ʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ ʫ ʨʦʙʦʪʽ -65 % - (ʦʩʦʙʠʩʪʦ ʟʜʦʙʫʚʘʯʝʤ ʧʨʦʚʝʜʝʥʦ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʫ ʭʽʤʽʯʥʫ ʯʘʩʪʠʥʫ ʜʦʩʣʽʜʞʝʥʥʷ, ʧʽʜʛʦʪʦʚʣʝʥʦ ʩʪʘʪ-

ʪʶ ʜʦ ʜʨʫʢʫ)) 

2. ɹʦʥʜʘʨ ɺ. ʉ.,. ɸʥʦʩʦʚʘ ʃ. ʉ. ʈʦʟʨʦʙʢʘ ʤʝʪʦʜʽʚ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʢʣʦʧʽʜʦʛ-

ʨʝʣʁ, ʧʨʠʜʘʪʥʠʭ ʜʣʷ ʭʽʤʽʢʦ-ʪʦʢʩʠʢʦʣʦʛʽʯʥʦʛʦ ʘʥʘʣʽʟʫ. ʌʘʨʤʘʮʽʷ ʋʢʨʘ-

ʾʥʠ. ʇʦʛʣʷʜ ʫ ʤʘʡʙʫʪʥʻ: ʤʘʪʝʨʽʘʣʠ VIɯ ʅʘʮ. ʟôʾʟʜʫ ʬʘʨʤʘʮʝʚʪʽʚ ʋʢʨʘʾʥʠ, 

15 ï 17 ʚʝʨʝʩ. 2010 ʨ., ʍʘʨʢʽʚ. 2010. ʊ. 1. ʉ. 137. (ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ 

ʟʜʦʙʫʚʘʯʘ ʫ ʨʦʙʦʪʽ  - 90 % (ʦʩʦʙʠʩʪʦ ʟʜʦʙʫʚʘʯʝʤ ʧʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʣʽ-

ʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ, ʚʠʢʦʥʘʥʦ  ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʘʥʘʣʽʟ 

ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʥʷ, ʧʽʜʛʦʪʦʚʣʝʥ ʤʘʪʝʨʽʘʣʫ ʜʦ ʜʨʫʢʫ)) 

3. ɹʦʥʜʘʨ ɺ. ʉ., ɸʥʦʩʦʚʘ ʃ. ʉ., ʐʦʚʢʦʚʘ ɿ. ɺ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʪʦʥʢʦʰʘʨʦʚʦʾ 

ʭʨʦʤʘʪʦʛʨʘʬʽʾ ʜʣʷ ʘʥʘʣʽʟʫ ʢʣʦʧʽʜʦʛʨʝʣʶ ʪʘ ʡʦʛʦ ʤʝʪʘʙʦʣʽʪʫ. ʉʽʥʪʝʟ ʽ 

ʘʥʘʣʽʟ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ ʽ ʣʽʢʘʨʩʴʢʠʭ ʩʫʙʩʪʘʥʮʽʡ: ʊʝʟʠ ʜʦ-

ʧʦʚʽʜʝʡ ɺʩʝʫʢʘʾʥʩʴʢʦʾ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ ʟ ʤʽʞʥʘʨʦʜʥʦʶ 

ʫʯʘʩʪʶ, ʧʨʠʩʚʷʯʝʥʦʾ 80-ʨʽʯʯʶ ʟ ʜʥʷ ʥʘʨʦʜʞʝʥʥʷ ʜʦʢʪʦʨʘ ʬʘʨʤʘʮʝʚʪʠʯ-

ʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨʘ ʆ.ʄ. ɻʘʡʜʫʢʝʚʠʯʘ, 12 ï 13 ʢʚʽʪʥʷ 2018 ʨ., ʍʘʨʢʽʚ. 

2018. ï ʉ. 358.  (ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ ʫ ʨʦʙʦʪʽ  - 60 % (ʦʩʦʙʠʩ-

ʪʦ ʟʜʦʙʫʚʘʯʝʤ ʧʨʦʚʝʜʝʥʦ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʫ ʭʽʤʽʯʥʫ ʯʘʩʪʠʥʫ ʜʦʩʣʽ-

ʜʞʝʥʥʷ, ʧʽʜʛʦʪʦʚʣʝʥʦ ʩʪʘʪʪʶ ʜʦ ʜʨʫʢʫ)). 
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ʈʆɿɼɯʃ 4 

ʈʆɿʈʆɹʂɸ ʄɽʊʆɼɯɺ ʂɯʃʔʂɯʉʅʆɻʆ ɺʀɿʅɸʏɽʅʅʗ 

ʂʃʆʇɯɼʆɻʈɽʃʖ ʊɸ ʂʃʆʇɯɼʆɻʈɽʃʔ ʂɸʈɹʆʅʆɺʆɰ ʂʀʉʃʆʊʀ 

 

4.1 ʂʽʣʴʢʽʩʥʝ ʚʠʟʥʘʯʝʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʶ ʤʝʪʦʜʦʤ ʋʌ-

ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʽʾ 

 

ʄʝʪʦʜ ʋʌ-ʩʧʝʢʪʨʦʤʝʪʨʽʾ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʘʥʘʣʽʟʽ ʷʢʦʩʪʽ ʩʫ-

ʙʩʪʘʥʮʽʡ ʪʘ ʣʽʢʘʨʩʴʢʠʭ ʬʦʨʤ ʽ ʦʧʠʩʘʥʠʡ ʚ ʙʽʣʴʰʦʩʪʽ ʧʨʦʚʽʜʥʠʭ ʬʘʨʤʘʢʦʧʝʾ 

ʩʚʽʪʫ. ɺ ʢʦʥʪʨʦʣʽ ʷʢʦʩʪʽ ʤʝʪʦʜ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʨʝʯʦʚʠʥ, ʷʢʽ ʤʘʶʪʴ ʟʚ'ʷ-

ʟʘʥʽ ʢʨʘʪʥʽ ʟʚ'ʷʟʢʠ. ʄʝʪʦʜ ʋʌ-ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʽʾ ʻ ʥʝʩʧʝʮʠʬʽʯʥʠʤ, ʧʨʦʪʝ ʥʝ-

ʦʙʭʽʜʥʠʡ ʚ ʢʦʥʪʨʦʣʽ ʷʢʦʩʪʽ ʩʪʘʥʜʘʨʪʥʠʭ ʟʨʘʟʢʽʚ ʷʢ ʥʝʟʘʣʝʞʥʠʡ ʜʦʜʘʪʢʦʚʠʡ 

ʤʝʪʦʜ [113-116]. ʊʘʢʦʞ ʜʘʥʥʠʡ ʤʝʪʦʜ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʥʝ ʪʽʣʴʢʠ ʜʣʷ ʽʜʝʥ-

ʪʠʬʽʢʘʮʽʾ ʨʝʯʦʚʠʥ ʚ ʣʝʢʘʨʩʴʢʠʭ ʬʦʨʤʘʭ, ʘ ʪʘʢʦʞ ʽ ʜʣʷ ʢʽʣʴʢʽʩʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ 

ʜʽʶʯʠʭ ʨʝʯʦʚʠʥ ʚ ʣʢ̔ʘʨʩʴʢʠʭ ʩʫʙʩʪʘʥʮʽʷʭ [117]. 

ʅʘ ʩʴʦʛʦʜʥʽ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʥʠʡ ʤʝʪʦʜ ʘʥʘʣʽʟʫ, ʦʩʥʦʚʘʥʠʡ ʥʘ ʚʠʤʽ-

ʨʶʚʘʥʥʽ ʩʚʽʪʣʦʧʦʛʣʠʥʘʥʥʷ ʚ ʋʌ-ʦʙʣʘʩʪʽ ʩʧʝʢʪʨʫ, ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʚ 

ʧʨʘʢʪʠʮʽ ʭʽʤʽʢʦ-ʪʦʢʩʠʢʦʣʦʛʽʯʥʦʛʦ ʘʥʘʣʽʟʫ [118-120]. 

ʊʘʢʦʞ ʋʌ- ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʽ ̫ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʘʥʘʣʽʟʽ ʣʽʢʘʨ-

ʩʴʢʦʾ ʨʦʩʣʠʥʦʾ ʩʠʨʦʚʠʥʠ [121]. 

ɼʣʷ ʢʽʣʴʢʽʩʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʶ ʪʘ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠ-

ʩʣʦʪʠ ʜʘʥʠʤ ʤʝʪʦʜʦʤ, ʥʝʦʙʭʽʜʥʦ ʚʠʙʨʘʪʠ ʜʦʚʞʠʥʫ ʭʚʠʣʽ. 

ʉʪʘʥʜʘʨʪʥʽ ʨʦʟʯʠʥʠ ʢʣʦʧʽʜʦʛʨʝʣʶ ʛʦʪʫʚʘʣʠ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ:  

100,0 ʤʛ ʢʣʦʧʽʜʦʛʨʝʣʶ ʙʽʩʫʣʴʬʘʪʫ ʚʥʦʩʠʣʠ ʚ ʤʽʨʥʫ ʢʦʣʙʫ ʤʽʩʪʢʽʩʪʶ 

100,0 ʤʣ, ʨʦʟʯʠʥʷʣʠ ʫ 0,1 ʄ ʨʦʟʯʠʥʽ ʢʠʩʣʦʪʠ ʭʣʦʨʠʜʥʦʾ ʪʘ ʜʦʚʦʜʠʣʠ ʦʙôʻʤ 

ʨʦʟʯʠʥʫ 0,1 ʄ ʨʦʟʯʠʥʦʤ ʢʠʩʣʦʪʠ ʭʣʦʨʠʜʥʦʾ ʜʦ ʧʦʟʥʘʯʢʠ (ʩʪʘʥʜʘʨʪʥʠʡ ʨʦʟ-

ʯʠʥ 1, ʢʦʥʮʝʥʪʨʘʮʽʷ 1000 ʤʢʛ/ʤʣ).  

ʋ ʤʽʨʥʫ ʢʦʣʙʫ ʤʽʩʪʢʽʩʪʶ 100,0 ʤʣ ʚʥʦʩʠʣʠ ʽʟ ʙʶʨʝʪʢʠ 10,00 ʤʣ ʩʪʘʥʜʘʨ-

ʪʥʦʛʦ ʨʦʟʯʠʥʫ ʢʣʦʧʽʜʦʛʨʝʣʶ 1 ʽ ʜʦʚʦʜʠʣʠ ʦʙôʻʤ ʨʦʟʯʠʥʫ 0,1 ʄ ʨʦʟʯʠʥʦʤ ʢʠ-
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ʩʣʦʪʠ ʭʣʦʨʠʜʥʦʾʜʦ ʧʦʟʥʘʯʢʠ (ʩʪʘʥʜʘʨʪʥʠʡ ʨʦʟʯʠʥ 2, ʢʦʥʮʝʥʪʨʘʮʽʷ 100 

ʤʢʛ/ʤʣ). 

ɿʥʽʤʘʣʠ ʋʌ-ʩʧʝʢʪʨ ʧʦʛʣʠʥʘʥʥʷ ʩʪʘʥʜʘʨʪʥʦʛʦ ʨʦʟʯʠʥʫ ʢʣʦʧʽʜʦʛʨʝʣʶ 2 ʥʘ 

ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʽ ʉʌ-46 ʫ ʜʽʘʧʘʟʦʥʽ ʜʦʚʞʠʥ ʭʚʠʣʴ 230 ï 330 ʥʤ ʚ ʢʶʚʝʪʽ ʟ 

ʪʦʚʱʠʥʦʶ ʰʘʨʫ 10 ʤʤ. ʗʢ ʨʦʟʯʠʥ ʧʦʨʽʚʥʷʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ 0,1 ʄ ʨʦʟʯʠʥ 

ʢʠʩʣʦʪʠ ʭʣʦʨʠʜʥʦʾ.  

ʆʜʝʨʞʘʥʠʡ ʋʌ-ʩʧʝʢʪʨ ʧʦʛʣʠʥʘʥʥʷ ʨʦʟʯʠʥʫ ʢʣʦʧʽʜʦʛʨʝʣʶ ʥʘʚʝʜʝʥʦ ʥʘ 

ʨʠʩ. 4.1. 

   ɸ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ɚ, ʥʤ 

 

ʈʠʩ. 4.1 ʋʌ-ʩʧʝʢʪʨ ʢʣʦʧʽʜʦʛʨʝʣʶ ʚ 0,1 ʄ ʨʦʟʯʠʥʽ ʢʠʩʣʦʪʠ ʭʣʦʨʠʜʥʦʾ 

(ʢʦʥʮʝʥʪʨʘʮʽʷ 100 ʤʢʛ/ʤʣ; l = 10 ʤʤ); 

ɺ ʋʌ-ʩʧʝʢʪʨʽ ʘʙʩʦʨʙʮʽʾ ʢʣʦʧʽʜʦʛʨʝʣʶ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʷʢ ʨʦʟʯʠʥʥʠʢʘ 

0,1 ʄ ʨʦʟʯʠʥʫ ʢʠʩʣʦʪʠ ʭʣʦʨʠʜʥʦʾ ʩʧʦʩʪʝʨʽʛʘʣʠ ʤʘʢʩʠʤʫʤʠ ʧʦʛʣʠʥʘʥʥʷ ʟʘ ʜʦ-

ʚʞʠʥʠ ʭʚʠʣʽ 270, 278 ʪʘ 300 ʥʤ (ʜʠʚ. ʨʠʩ. 4.1), ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʜʘʥʠʤ, ʥʘʚʝʜʝ-

ʥʠʤ ʚ ʣʽʪʝʨʘʪʫʨʽ [5,55,96,97]. 

 ʋ ʪʨʠ ʤʽʨʥʽ ʢʦʣʙʠ ʤʽʩʪʢʽʩʪʶ 100,0 ʤʣ ʚʥʦʩʠʣʠ ʽʟ ʙʶʨʝʪʢʠ 20,00; 15,00 

ʪʘ 5,00 ʤʣ ʩʪʘʥʜʘʨʪʥʦʛʦ ʨʦʟʯʠʥʫ ʢʣʦʧʽʜʦʛʨʝʣʶ 1 ʽ ʜʦʚʦʜʠʣʠ ʦʙôʻʤʠ ʨʦʟʯʠʥʽʚ 
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0,1 ʄ ʨʦʟʯʠʥʦʤ ʢʠʩʣʦʪʠ ʭʣʦʨʠʜʥʦʾ ʜʦ ʧʦʟʥʘʯʢʠ (ʨʦʟʯʠʥʠ 3, 4 ʪʘ 5 ʚʜ̔ʧʦʚʽʜʥʦ; 

ʢʦʥʮʝʥʪʨʘʮʽʷ 200, 150 ʪʘ 50 ʤʢʛ/ʤʣ ʚʽʜʧʦʚʽʜʥʦ). ʋ ʤʽʨʥʫ ʢʦʣʙʫ ʤʽʩʪʢʽʩʪʶ 

100,0 ʤʣ ʚʥʦʩʠʣʠ ʽʟ ʙʶʨʝʪʢʠ 20,00 ʤʣ ʩʪʘʥʜʘʨʪʥʦʛʦ ʨʦʟʯʠʥʫ ʢʣʦʧʽʜʦʛʨʝʣʶ 2 ʽ 

ʜʦʚʦʜʠʣʠ ʦʙôʻʤ ʨʦʟʯʠʥʫ 0,1 ʄ ʨʦʟʯʠʥʦʤ ʢʠʩʣʦʪʠ ʭʣʦʨʠʜʥʦʾ ʜʦ ʧʦʟʥʘʯʢʠ (ʨʦ-

ʟʯʠʥ 6, ʢʦʥʮʝʥʪʨʘʮʽʷ 20 ʤʢʛ/ʤʣ). 

ʇʽʩʣʷ ʨʝʪʝʣʴʥʦʛʦ ʧʝʨʝʤʽʰʫʚʘʥʥʷ ʚʠʤʽʨʶʚʘʣʠ ʦʧʪʠʯʥʫ ʛʫʩʪʠʥʫ ʨʦʟʯʠʥʽʚ 

ʢʣʦʧʽʜʦʛʨʝʣʶ 2, 3, 4, 5 ʪʘ 6 ʥʘ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʽ ʉʌ-46 ʟʘ ʜʦʚʞʠʥʠ ʭʚʠʣʽ 278 

ʥʤ ʚ ʢʶʚʝʪʽ ʟ ʪʦʚʱʠʥʦʶ ʰʘʨʫ 10 ʤʤ. ʗʢ ʨʦʟʯʠʥ ʧʦʨʽʚʥʷʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ 

0,1 ʄ ʨʦʟʯʠʥ ʢʠʩʣʦʪʠ ʭʣʦʨʠʜʥʦʾ. 

ɽʢʩʧʝʨʠʤʝʥʪ ʚʠʢʦʥʫʚʘʣʠ ʪʨʠʯʽ. 

ɼʣʷ ʨʦʟʨʘʭʫʥʢʫ ʧʠʪʦʤʦʛʦ (
%1

1ʩʤA ) i ʤʦʣʷʨʥʦʛʦ (e) ʢʦʝʬʽʮʽʻʥʪʽʚ ʩʚʽʪʣʦʧʦʛ-

ʣʠʥʘʥʥʷ ʢʦʨʠʩʪʫʚʘʣʠʩʴ ʬʦʨʤʫʣʘʤʠ 4.1 ʪʘ 4.2 ʚʽʜʧʦʚʽʜʥʦ.  

Cl

ɸ
Aʩʤ

Ö
=%1

1 , (4.1) 

ʜʝ ɸ ï ʦʧʪʠʯʥʘ ʛʫʩʪʠʥʘ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʨʦʟʯʠʥʫ;  

ʉ ï ʢʦʥʮʝʥʪʨʘʮʽʷ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʨʦʟʯʠʥʫ, %; 

l ï ʪʦʚʱʠʥʘ ʰʘʨʫ ʨʽʜʠʥʠ ʚ ʢʶʚʝʪʽ, ʩʤ. 

,         (4.2) 

ʜʝ  ʩ ï ʢʦʥʮʝʥʪʨʘʮʽʷ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʨʦʟʯʠʥʫ, ʤʦʣʴ/ʣ;  

M ï ʤʦʣʝʢʫʣʷʨʥʘ ʤʘʩʘ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʨʝʯʦʚʠʥʠ, ʛ/ʤʦʣʴ. 

ʆʪʨʠʤʘʥʽ ʜʘʥʽ ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣ. 4.1. 
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ʊʘʙʣʠʮʷ 4.1 

ʈʝʟʫʣʴʪʘʪʠ ʚʠʟʥʘʯʝʥʥʷ ʧʠʪʦʤʦʛʦ i ʤʦʣʷʨʥʦʛʦ  

ʢʦʝʬʽʮʽʻʥʪʽʚ ʩʚʽʪʣʦʧʦʛʣʠʥʘʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʶ  

ʚ 0,1 M ʨʦʟʯʠʥʽ ʢʠʩʣʦʪʠ ʭʣʦʨʠʜʥʦʾ (ɚ = 278 ʥʤ; l = 10 ʤʤ) 

 

ʂʦʥʮʝʥʪʨʘʮʽʷ 

ʨʦʟʯʠʥʫ 

ʢʣʦʧʽʜʦʛʨʝʣʶ, 

ʤʢʛ/ʤʣ 

ʆʧʪʠʯʥʘ 

ʛʫʩʪʠʥʘ,  

ɸ 

%1

1ʩʤA  

ʄʝʪʨʦʣʦʛʽʯʥʘ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʜʣʷ 
%1

1ʩʤA  

(n = 5; ʈ = 0,95) 

e 

ʄʝʪʨʦʣʦʛʽʯʥʘ ʭʘ-

ʨʘʢʪʝʨʠʩʪʠʢʘ ʜʣʷ 

e 

(n = 5; ʈ = 0,95) 

20,0 0,088 44,0 X  = 42,0 

S = 1,2 

X
S  = 0,5 

XD  = 1,4 

e = Ñ3,4% 

X  Ñ XD  = 

= 42,0 Ñ 1,4 

1416,0 X  = 1350,5 

S = 37,3 

X
S  = 16,7 

XD  = 46,4 

e = Ñ3,4% 

X  Ñ XD  = 

= 1350,5 Ñ 46,4 

50,0 0,208 41,6 1338,8 

100,0 0,411 41,1 1322,7 

150,0 0,625 41,7 1340,9 

200,0 0,829 41,5 1333,9 

 

ʐʣʷʭʦʤ ʚʠʢʦʥʘʥʥʷ ʩʝʨʽʾ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʪʘ ʨʦʟʨʘʭʫʥʢʫ ʟʥʘʯʝʥʴ ʧʠʪʦʤʦʛʦ 

(
%1

1ʩʤA ) i ʤʦʣʷʨʥʦʛʦ (e) ʢʦʝʬʽʮʽʻʥʪʽʚ ʩʚʽʪʣʦʧʦʛʣʠʥʘʥʥʷ ʧʦʢʘʟʘʥʦ, ʱʦ ʦʧʪʠʯʥʘ 

ʛʫʩʪʠʥʘ ʨʦʟʯʠʥʽʚ ʢʣʦʧʽʜʦʛʨʝʣʶ ʚ 0,1 ʄ ʨʦʟʯʠʥʽ ʢʠʩʣʦʪʠ ʭʣʦʨʠʜʥʦʾ ʟʘ ʜʦʚʞʠ-

ʥʠ ʭʚʠʣʽ 270 ʪʘ 300 ʥʤ ʥʝ ʧʽʜʧʦʨʷʜʢʦʚʫʻʪʴʩʷ ʦʩʥʦʚʥʦʤʫ ʟʘʢʦʥʫ ɹʫʛʝʨʘ-

ʃʘʤʙʝʨʪʘ-ɹʝʨʘ.  

ʆʪʞʝ, ʧʨʦʚʦʜʠʪʠ ʢʽʣʴʢʽʩʥʝ ʚʠʟʥʘʯʝʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʶ ʋʌ-

ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʥʠʤ ʤʝʪʦʜʦʤ ʪʨʝʙʘ ʟʘ ʜʦʚʞʠʥʦʶ ʭʚʠʣʽ 278 ʥʤ.  

 

4.1.1 ʇʦʙʫʜʦʚʘ ʛʨʘʜʫʶʚʘʣʴʥʦʛʦ ʛʨʘʬʽʢʘ ʜʣʷ ʋʌ-ʩʧʝʢʪʨʦʬʦʪʦ-

ʤʝʪʨʠʯʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣ  ʁ

 

ɼʣʷ ʧʦʙʫʜʦʚʠ ʛʨʘʜʫʶʚʘʣʴʥʦʛʦ ʛʨʘʬʽʢʘ ʜʣʷ ʋʌ-ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʥʦʛʦ 

ʚʠʟʥʘʯʝʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʶ ʛʦʪʫʚʘʣʠ ʩʪʘʥʜʘʨʪʥʠʡ ʨʦʟʯʠʥ ʢʣʦʧʽʜʦʛʨʝʣʶ ʫ 0,1 

ʄ ʨʦʟʯʠʥʽ ʢʠʩʣʦʪʠ ʭʣʦʨʠʜʥʦʾ.  

100,0 ʤʛ ʢʣʦʧʽʜʦʛʨʝʣʶ ʙʽʩʫʣʴʬʘʪʫ ʚʥʦʩʠʣʠ ʚ ʤʽʨʥʫ ʢʦʣʙʫ ʤʽʩʪʢʽʩʪʶ 

100,0 ʤʣ, ʨʦʟʯʠʥʷʣʠ ʫ 0,1 ʄ ʨʦʟʯʠʥʽ ʢʠʩʣʦʪʠ ʭʣʦʨʠʜʥʦʾ ʪʘ ʜʦʚʦʜʠʣʠ ʦʙôʻʤ 
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ʨʦʟʯʠʥʫ 0,1 ʄ ʨʦʟʯʠʥʦʤ ʢʠʩʣʦʪʠ ʭʣʦʨʠʜʥʦʾ ʜʦ ʧʦʟʥʘʯʢʠ (ʩʪʘʥʜʘʨʪʥʠʡ ʨʦʟʯʠʥ 

1, ʢʦʥʮʝʥʪʨʘʮʽʷ 1000 ʤʢʛ/ʤʣ).  

ʋ ʤʽʨʥʫ ʢʦʣʙʫ ʤʽʩʪʢʽʩʪʶ 100,0 ʤʣ ʚʥʦʩʠʣʠ ʽʟ ʙʶʨʝʪʢʠ 10,00 ʤʣ ʩʪʘʥʜʘʨ-

ʪʥʦʛʦ ʨʦʟʯʠʥʫ ʢʣʦʧʽʜʦʛʨʝʣʶ 1 ʽ ʜʦʚʦʜʠʣʠ ʦʙôʻʤ ʨʦʟʯʠʥʫ 0,1 ʄ ʨʦʟʯʠʥʦʤ ʢʠ-

ʩʣʦʪʠ ʭʣʦʨʠʜʥʦʾ ʜʦ ʧʦʟʥʘʯʢʠ (ʩʪʘʥʜʘʨʪʥʠʡ ʨʦʟʯʠʥ 2, ʢʦʥʮʝʥʪʨʘʮʽʷ 100 

ʤʢʛ/ʤʣ). 

ʋ ʪʨʠ ʤʽʨʥʽ ʢʦʣʙʠ ʤʽʩʪʢʽʩʪʶ 100,0 ʤʣ ʚʥʦʩʠʣʠ ʽʟ ʙʶʨʝʪʢʠ 20,00; 15,00 ʪʘ 

5,00 ʤʣ ʩʪʘʥʜʘʨʪʥʦʛʦ ʨʦʟʯʠʥʫ ʢʣʦʧʽʜʦʛʨʝʣʶ 1 ʽ ʜʦʚʦʜʠʣʠ ʦʙôʻʤʠ ʨʦʟʯʠʥʽʚ 0,1 

ʄ ʨʦʟʯʠʥʦʤ ʢʠʩʣʦʪʠ ʭʣʦʨʠʩʪʦʚʦʜʥʝʚʦʾ ʜʦ ʧʦʟʥʘʯʢʠ (ʨʦʟʯʠʥʠ 3, 4 ʪʘ 5 ʚʽʜʧʦ-

ʚʽʜʥʦ; ʢʦʥʮʝʥʪʨʘʮʽʷ 200, 150 ʪʘ 50 ʤʢʛ/ʤʣ ʚʽʜʧʦʚʽʜʥʦ). ʋ ʤʽʨʥʫ ʢʦʣʙʫ ʤʽʩʪʢʽʩ-

ʪʶ 100,0 ʤʣ ʚʥʦʩʠʣʠ ʽʟ ʙʶʨʝʪʢʠ 20,00 ʤʣ ʩʪʘʥʜʘʨʪʥʦʛʦ ʨʦʟʯʠʥʫ ʢʣʦʧʽʜʦʛʨʝʣʶ 

2 ʽ ʜʦʚʦʜʠʣʠ ʦʙôʻʤ ʨʦʟʯʠʥʫ 0,1 ʄ ʨʦʟʯʠʥʦʤ ʢʠʩʣʦʪʠ ʭʣʦʨʠʜʥʦʾ ʜʦ ʧʦʟʥʘʯʢʠ 

(ʨʦʟʯʠʥ 6, ʢʦʥʮʝʥʪʨʘʮʽʷ 20 ʤʢʛ/ʤʣ). 

ʇʽʩʣʷ ʨʝʪʝʣʴʥʦʛʦ ʧʝʨʝʤʽʰʫʚʘʥʥʷ ʚʠʤʽʨʶʚʘʣʠ ʦʧʪʠʯʥʫ ʛʫʩʪʠʥʫ ʨʦʟʯʠʥʽʚ 

ʢʣʦʧʽʜʦʛʨʝʣʶ 2, 3, 4, 5 ʪʘ 6 ʥʘ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʽ ʉʌ-46 ʟʘ ʜʦʚʞʠʥʠ ʭʚʠʣʽ 278 

ʥʤ ʚ ʢʶʚʝʪʽ ʟ ʪʦʚʱʠʥʦʶ ʰʘʨʫ 10 ʤʤ. ʗʢ ʨʦʟʯʠʥ ʧʦʨʽʚʥʷʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ 

0,1 ʄ ʨʦʟʯʠʥ ʢʠʩʣʦʪʠ ʭʣʦʨʠʜʥʦʾ. 

ɽʢʩʧʝʨʠʤʝʥʪ ʚʠʢʦʥʫʚʘʣʠ ʪʨʠʯʽ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʚʠʤʽʨʫ ʦʧʪʠʯʥʦʾ ʛʫʩʪʠʥʠ ʙʫʜʫʚʘʣʠ ʛʨʘʜʫʶʚʘʣʴʥʠʡ ʛʨʘ-

ʬʽʢ. ʈʝʟʫʣʴʪʘʪʠ ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣ. 4.2 ʪʘ ʥʘ ʨʠʩ. 4.2. 

ʊʘʙʣʠʮʷ 4.2 

ɿʘʣʝʞʥʽʩʪʴ ʦʧʪʠʯʥʦʾ ʛʫʩʪʠʥʠ ʨʦʟʯʠʥʽʚ ʢʣʦʧʽʜʦʛʨʝʣʶ  

ʚʽʜ ʡʦʛʦ ʢʦʥʮʝʥʪʨʘʮʽʾ (ɚ = 278 ʥʤ; l = 10 ʤʤ) 

ʂʦʥʮʝʥʪʨʘʮʽʷ  

ʨʦʟʯʠʥʫ 

ʢʣʦʧʽʜʦʛʨʝʣʶ, 

ʤʢʛ/ʤʣ 

ʆʧʪʠʯʥʘ ʛʫʩʪʠʥʘ 

ɸ̔ ɸ RSD, % 

1 2 3 4 

20,0 

0,088 

0,090 1,70 0,090 

0,091 
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ʇʨʦʜʦʚʞ.ʪʘʙʣ 4.2 

1 2 3 4 

50,0 

0,208 

0,208 1,21 0,211 

0,206 

 

100,0 

0,411 

0,411 0,85 0,415 

0,408 

150,0 

0,625 

0,623 0,33 0,624 

0,621 

200,0 

0,829 

0,832 0,37 0,831 

0,835 

 

 ɸ 

 

 

 

 

 

 

 

 

 

 

 

ʉ, ʤʢʛ/ʤʣ 

 

ʈʠʩ. 4.2  ɻʨʘʜʫʶʚʘʣʴʥʠʡ ʛʨʘʬʽʢ ʜʣʷ ʋʌ-ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʥʦʛʦ ʚʠʟʥʘ-

ʯʝʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʶ (ɚ = 278 ʥʤ; l = 10 ʤʤ) 
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ʅʘʚʝʜʝʥʦʤʫ ʛʨʘʜʫʶʚʘʣʴʥʦʤʫ ʛʨʘʬʽʢʫ ʚʽʜʧʦʚʽʜʘʻ ʨʽʚʥʷʥʥʷ ʧʨʷʤʦʾ (4.3) 

ʚʠʜʫ y = bx + a, ʱʦ ʤʘ̒  ʚʠʛʣʷʜ: 

ɸ = 0,004104ĿC + 0,005220,                                          (4.3) 

ʜʝ ɸ ï ʦʧʪʠʯʥʘ ʛʫʩʪʠʥʘ ʨʦʟʯʠʥʫ ʢʣʦʧʽʜʦʛʨʝʣʶ;  

ʉ ï ʢʦʥʮʝʥʪʨʘʮʽʷ ʨʦʟʯʠʥʫ ʢʣʦʧʽʜʦʛʨʝʣʶ, ʤʢʛ/ʤʣ.  

ɿʘʩʪʦʩʦʚʫʶʯʠ ʤʝʪʦʜ ʥʘʡʤʝʥʰʠʭ ʢʚʘʜʨʘʪʽʚ, ʨʦʟʨʘʭʦʚʘʥʦ ʨʽʚʥʷʥʥʷ ʛʨʘ-

ʜʫʶʚʘʣʴʥʦʾ ʧʨʷʤʦʾ, ʷʢʠʤ ʦʧʠʩʫʻʪʴʩʷ ʣʽʥʽʡʥʽʩʪʴ ʤʽʞ ʦʧʪʠʯʥʦʶ ʛʫʩʪʠʥʦʶ ʪʘ 

ʢʦʥʮʝʥʪʨʘʮʽʻʶ ʢʣʦʧʽʜʦʛʨʝʣ ʁ ʚ ʧʨʦʙʽ. ʇʘʨʘʤʝʪʨʠ ʣʽʥʽʡʥʦʾ ʟʘʣʝʞʥʦʩʪʽ 

ʨʽʚʥʷʥʥʷ ʨʝʛʨʝʩʽʾ, ʨʦʟʨʘʭʦʚʘʥʦʛʦ ʤʝʪʦʜʦʤ ʥʘʡʤʝʥʰʠʭ ʢʚʘʜʨʘʪʽʚ, ʧʨʝʜʩʪʘʚʣʝ-

ʥʦ ʚ ʪʘʙʣʠʮʽ 4.3. 

ʊʘʙʣʠʮʷ 4.3 

ʄʝʪʨʦʣʦʛʽʯʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʛʨʘʜʫʶʚʘʣʴʥʦʾ ʟʘʣʝʞʥʦʩʪʽ  

ʦʧʪʠʯʥʦʾ ʛʫʩʪʠʥʠ ʚʽʜ ʚʤʽʩʪʫ ʢʣʦʧʽʜʦʛʨʝʣʶ (y = bx + a), ʦʪʨʠʤʘʥʦʾ ʤʝʪʦʜʦʤ  

ʋʌ-ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʽʾ (ɚ = 278 ʥʤ; l = 10 ʤʤ) (n = 5; ʈ = 0,95) 

r b a S
2
 ȹb ȹa 

0,9999 0,004104 0,005220 0,00001418 0,00003217 0,003951 

ʇʽʩʣʷ ʧʝʨʝʚʽʨʢʠ ʟʥʘʯʫʱʦʩʪʽ ʢʦʝʬʽʮʽʻʥʪʘ ʘ ʚ ʨʽʚʥʷʥʥʽ (4.3) ʙʫʣʦ ʟʨʦʙʣʝʥʦ 

ʚʠʩʥʦʚʦʢ ʧʨʦ ʥʝʤʦʞʣʠʚʽʩʪʴ ʧʝʨʝʭʦʜʫ ʜʦ ʨʽʚʥʷʥʥʷ ʚʠʜʫ y = bȭx. 

ʅʘʚʝʜʝʥʽ ʚ ʪʘʙʣ. 4.2  ʪʘ ʥʘ ʨʠʩ. 4.2 ʜʘʥʽ ʩʚʽʜʯʘʪʴ ʧʨʦ ʪʝ, ʱʦ ʦʧʪʠʯʥʘ ʛʫʩ-

ʪʠʥʘ ʨʦʟʯʠʥʽʚ ʢʣʦʧʽʜʦʛʨʝʣʶ ʧʽʜʧʦʨʷʜʢʦʚʫʻʪʴʩʷ ʟʘʢʦʥʫ ʩʚʽʪʣʦʧʦʛʣʠʥʘʥʥʷ ɹʫ-

ʛʝʨʘ-ʃʘʤʙʝʨʪʘ-ɹʝʨʘ ʚ ʽʥʪʝʨʚʘʣʽ ʢʦʥʮʝʥʪʨʘʮʽʡ ʚʽʜ 20 ʜʦ 200 ʤʢʛ/ʤʣ. 

 

4.1.2 ʂʽʣʴʢʽʩʥʝ ʚʠʟʥʘʯʝʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʶ ʚ ʤʦʜʝʣʴʥʠʭ ʨʦʟʯʠʥʘʭ ʟʘ ʜʦ-

ʧʦʤʦʛʦʶ ʨʦʟʨʦʙʣʝʥʦʾ ʤʝʪʦʜʠʢʠ ʋʌ-ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ 

 

ʈʦʟʨʦʙʣʝʥʫ ʤʝʪʦʜʠʢʫ ʋʌ-ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʚʠʢʦʨʠʩ-

ʪʦʚʫʚʘʣʠ ʜʣʷ ʢʽʣʴʢʽʩʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʶ ʚ ʤʦʜʝʣʴʥʠʭ ʨʦʟʯʠʥʘʭ ʨʽ-

ʟʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ.  
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ɹʫʣʦ ʚʠʛʦʪʦʚʣʝʥʦ ʧôʷʪʴ ʤʦʜʝʣʴʥʠʭ ʨʦʟʯʠʥʽʚ ʢʣʦʧʽʜʦʛʨʝʣʶ ʟ ʢʦʥʮʝʥʪʨʘ-

ʮʽʻʶ 20,0; 50,0; 100,0; 150,0 ʪʘ 200,0 ʤʢʛ/ʤʣ ʟʛʽʜʥʦ ʟ ʤʝʪʦʜʠʢʦʶ, ʥʘʚʝʜʝʥʦʶ 

ʚʠʱʝ (ʜʠʚ. ʨʦʟʜ. 4, ʧ. 4.1.1). ʆʧʪʠʯʥʫ ʛʫʩʪʠʥʫ ʤʦʜʝʣʴʥʠʭ ʨʦʟʯʠʥʽʚ ʢʣʦʧʽʜʦʛ-

ʨʝʣʶ ʚʠʤʽʨʶʚʘʣʠ ʧʨʠ ʜʦʚʞʠʥʽ ʭʚʠʣʽ 278 ʥʤ ʚ ʢʶʚʝʪʽ ʟ ʪʦʚʱʠʥʦʶ ʰʘʨʫ 10 

ʤʤ. ʗʢ ʨʦʟʯʠʥ ʧʦʨʽʚʥʷʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ 0,1 ʄ ʨʦʟʯʠʥ ʢʠʩʣʦʪʠ ʭʣʦʨʠʜʥʦʾ. 

ɼʣʷ ʨʦʟʨʘʭʫʥʢʫ ʚʤʽʩʪʫ ʢʣʦʧʽʜʦʛʨʝʣʶ ʚ ʤʦʜʝʣʴʥʠʭ ʨʦʟʯʠʥʘʭ ʚʠʢʦʨʠʩʪʦ-

ʚʫʚʘʣʠ ʛʨʘʜʫʶʚʘʣʴʥʠʡ ʛʨʘʬʽʢ (ʜʠʚ. ʨʠʩ. 4.2 ) ʘʙʦ ʨʽʚʥʷʥʥʷ ʧʨʷʤʦʾ (4.3). 

ʈʝʟʫʣʴʪʘʪʠ ʢʽʣʴʢʽʩʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʶ ʚ ʤʦʜʝʣʴʥʠʭ ʨʦʟʯʠʥʘʭ 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʦʟʨʦʙʣʝʥʦʾ ʤʝʪʦʜʠʢʠ ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣ. 4.4.  

ʊʘʙʣʠʮʷ 4.4 

ʈʝʟʫʣʴʪʘʪʠ ʋʌ-ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʶ  

ʫ ʤʦʜʝʣʴʥʠʭ ʨʦʟʯʠʥʘʭ (ɚ = 278 ʥʤ; l = 10 ʤʤ) 

ʂʦʥʮʝʥʪʨʘʮʽʷ 

ʨʦʟʯʠʥʫ  

ʢʣʦʧʽʜʦʛʨʝʣʶ, 

ʤʢʛ/ʤʣ 

ʆʧʪʠʯʥʘ  

ʛʫʩʪʠʥʘ 

ɿʥʘʡʜʝʥʦ ʢʣʦʧʽʜʦʛʨʝʣʶ ʄʝʪʨʦʣʦʛʽʯʥʘ  

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ 

(n = 5; ʈ = 0,95) ʤʢʛ/ʤʣ % 

20,0 0,088 20,17 100,85 X  = 99,92 

S = 0,99 

SX  = 0,44 

ȹX  = 1,24 

Ů = Ñ1,24% 

X  Ñ ȹX  = 

= 99,92 Ñ 1,24 

50,0 0,208 49,41 98,82 

100,0 0,411 98,87 98,87 

150,0 0,625 151,02 100,68 

200,0 0,829 200,73 100,37 

ɿ ʜʘʥʠʭ, ʥʘʚʝʜʝʥʠʭ ʫ ʪʘʙʣ. 4.4, ʚʠʧʣʠʚʘʻ, ʱʦ ʚʽʜʥʦʩʥʘ ʥʝʚʠʟʥʘʯʝʥʽʩʪʴ ʩʝ-

ʨʝʜʥʴʦʛʦ ʨʝʟʫʣʴʪʘʪʫ ʧʨʠ ʢʽʣʴʢʽʩʥʦʤʫ ʚʠʟʥʘʯʝʥʥʽ ʢʣʦʧʽʜʦʛʨʝʣʶ ʤʝʪʦʜʦʤ ʋʌ-

ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʽʾ ʥʝ ʧʝʨʝʚʠʱʫʻ Ñ 1,24%.  

ʈʦʟʨʦʙʣʝʥʫ ʋʌ-ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʥʫ ʤʝʪʦʜʠʢʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʜʣʷ 

ʢʽʣʴʢʽʩʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʶ, ʚʠʜʣ̔ʝʥʦʛʦ ʽʟ ʙʽʦʣʦʛʽʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ 

(ʜʠʚ. ʨʦʟʜ. 6, ʧ. 6.7.1) ʽ ʜʣʷ ʚʠʚʯʝʥʥʷ ʝʢʩʪʨʘʢʮʽʾ ʢʣʦʧʽʜʦʛʨʝʣʶ ʽʟ ʚʦʜʥʠʭ ʨʦʟ-

ʯʠʥʽʚ ʨʽʟʥʠʤʠ ʦʨʛʘʥʽʯʥʠʤʠ ʨʦʟʯʠʥʥʠʢʘʤʠ (ʜʠʚ. ʨʦʟʜ. 5, ʧ. 5.1). 
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4.2 ʂʽʣʴʢʽʩʥʝ ʚʠʟʥʘʯʝʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ ʤʝʪʦʜʦʤ 

ʋʌ-ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʽʾ 

 

ʉʪʘʥʜʘʨʪʥʽ ʨʦʟʯʠʥʠ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ ʛʦʪʫʚʘʣʠ ʥʘʩʪʫʧ-

ʥʠʤ ʩʧʦʩʦʙʦʤ:  

100,0 ʤʛ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ ʚʥʦʩʠʣʠ ʚ ʤʽʨʥʫ ʢʦʣʙʫ ʤʽʩʪʢʽʩ-

ʪʶ 100,0 ʤʣ, ʨʦʟʯʠʥʷʣʠ ʫ 0,1 ʄ ʨʦʟʯʠʥʽ ʢʠʩʣʦʪʠ ʭʣʦʨʠʜʥʦʾ ʪʘ ʜʦʚʦʜʠʣʠ ʦʙôʻʤ 

ʨʦʟʯʠʥʫ 0,1 ʄ ʨʦʟʯʠʥʦʤ ʢʠʩʣʦʪʠ ʭʣʦʨʠʜʥʦʾ ʜʦ ʧʦʟʥʘʯʢʠ (ʩʪʘʥʜʘʨʪʥʠʡ ʨʦʟ-

ʯʠʥ 1, ʢʦʥʮʝʥʪʨʘʮʽʷ 1000 ʤʢʛ/ʤʣ).  

ʋ ʤʽʨʥʫ ʢʦʣʙʫ ʤʽʩʪʢʽʩʪʶ 100,0 ʤʣ ʚʥʦʩʠʣʠ ʽʟ ʙʶʨʝʪʢʠ 10,00 ʤʣ ʩʪʘʥʜʘʨʪ-

ʥʦʛʦ ʨʦʟʯʠʥʫ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ 1 ʽ ʜʦʚʦʜʠʣʠ ʦʙôʻʤ ʨʦʟʯʠʥʫ 

0,1 ʄ ʨʦʟʯʠʥʦʤ ʢʠʩʣʦʪʠ ʭʣʦʨʠʜʥʦʾ ʜʦ ʧʦʟʥʘʯʢʠ (ʩʪʘʥʜʘʨʪʥʠʡ ʨʦʟʯʠʥ 2, 

ʢʦʥʮʝʥʪʨʘʮʽʷ 100 ʤʢʛ/ʤʣ). 

ɿʥʽʤʘʣʠ ʋʌ-ʩʧʝʢʪʨ ʧʦʛʣʠʥʘʥʥʷ ʩʪʘʥʜʘʨʪʥʦʛʦ ʨʦʟʯʠʥʫ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨ-

ʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ 2 ʥʘ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʽ ʉʌ-46 ʫ ʜʽʘʧʘʟʦʥʽ ʜʦʚʞʠʥ ʭʚʠʣʴ 220 

ï 330 ʥʤ ʚ ʢʶʚʝʪʽ ʟ ʪʦʚʱʠʥʦʶ ʰʘʨʫ 10 ʤʤ. ʗʢ ʨʦʟʯʠʥ ʧʦʨʽʚʥʷʥʥʷ ʚʠʢʦʨʠʩʪʦ-

ʚʫʚʘʣʠ 0,1 ʄ ʨʦʟʯʠʥ ʢʠʩʣʦʪʠ ʭʣʦʨʠʜʥʦʾ.  

ʆʜʝʨʞʘʥʠʡ ʋʌ-ʩʧʝʢʪʨ ʧʦʛʣʠʥʘʥʥʷ ʨʦʟʯʠʥʫ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩ-

ʣʦʪʠ ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩʫʥʢʫ 4.3.  
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ɸ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʉ, ʤʢʛ/ʤʣ 

 

 

ʈʠʩ 4.3 ʋʌ-ʩʧʝʢʪʨ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ ʚ 0,1 ʄ ʨʦʟʯʠʥʽ ʢʠ-

ʩʣʦʪʠ ʭʣʦʨʠʜʥʦʾ (ʢʦʥʮʝʥʪʨʘʮʽʷ 100 ʤʢʛ/ʤʣ; l = 10 ʤʤ); 

ɺ ʋʌ-ʩʧʝʢʪʨʽ ʘʙʩʦʨʙʮʽʾ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ ʟ ʚʠʢʦʨʠʩʪʘʥ-

ʥʷʤ ʷʢ ʨʦʟʯʠʥʥʠʢʘ 0,1 ʄ ʨʦʟʯʠʥʫ ʢʠʩʣʦʪʠ ʭʣʦʨʠʜʥʦʾ ʩʧʦʩʪʝʨʽʛʘʣʠ ʤʘʢʩʠʤʫ-

ʤʠ ʧʦʛʣʠʥʘʥʥʷ ʟʘ ʜʦʚʞʠʥʠ ʭʚʠʣʽ 270 ʪʘ 278 ʥʤ (ʜʠʚ. ʨʠʩ. 4.3). 

ʋ ʪʨʠ ʤʽʨʥʽ ʢʦʣʙʠ ʤʽʩʪʢʽʩʪʶ 100,0 ʤʣ ʚʥʦʩʠʣʠ ʽʟ ʙʶʨʝʪʢʠ 20,00; 15,00 ʪʘ 

5,00 ʤʣ ʩʪʘʥʜʘʨʪʥʦʛʦ ʨʦʟʯʠʥʫ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ 1 ʽ ʜʦʚʦʜʠʣʠ 

ʦʙôʻʤʠ ʨʦʟʯʠʥʽʚ 0,1 ʄ ʨʦʟʯʠʥʦʤ ʢʠʩʣʦʪʠ ʭʣʦʨʠʜʥʦʾ ʜʦ ʧʦʟʥʘʯʢʠ (ʨʦʟʯʠʥʠ 3, 

4 ʪʘ 5 ʚʽʜʧʦʚʽʜʥʦ; ʢʦʥʮʝʥʪʨʘʮʽʷ 200, 150 ʪʘ 50 ʤʢʛ/ʤʣ ʚʽʜʧʦʚʽʜʥʦ). ʋ ʤʽʨʥʫ 

ʢʦʣʙʫ ʤʽʩʪʢʽʩʪʶ 100,0 ʤʣ ʚʥʦʩʠʣʠ ʽʟ ʙʶʨʝʪʢʠ 20,00 ʤʣ ʩʪʘʥʜʘʨʪʥʦʛʦ ʨʦʟʯʠʥʫ 

ʢʣʦʧʜ̔ʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ 2 ʽ ʜʦʚʦʜʠʣʠ ʦʙôʻʤ ʨʦʟʯʠʥʫ 0,1 ʄ ʨʦʟʯʠʥʦʤ 

ʢʠʩʣʦʪʠ ʭʣʦʨʠʜʥʦʾ ʜʦ ʧʦʟʥʘʯʢʠ (ʨʦʟʯʠʥ 6, ʢʦʥʮʝʥʪʨʘʮʽʷ 20 ʤʢʛ/ʤʣ). 

ʇʽʩʣʷ ʨʝʪʝʣʴʥʦʛʦ ʧʝʨʝʤʽʰʫʚʘʥʥʷ ʚʠʤʽʨʶʚʘʣʠ ʦʧʪʠʯʥʫ ʛʫʩʪʠʥʫ ʨʦʟʯʠʥʽʚ 

ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ 2, 3, 4, 5 ʪʘ 6 ʥʘ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʽ ʉʌ-46 ʟʘ 

ʜʦʚʞʠʥʠ ʭʚʠʣʽ 278 ʥʤ ʚ ʢʶʚʝʪʽ ʟ ʪʦʚʱʠʥʦʶ ʰʘʨʫ 10 ʤʤ. ʗʢ ʨʦʟʯʠʥ ʧʦʨʽʚʥʷʥ-

ʥʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ 0,1 ʄ ʨʦʟʯʠʥ ʢʠʩʣʦʪʠ ʭʣʦʨʠʣʥʦʾ. 
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ɽʢʩʧʝʨʠʤʝʥʪ ʚʠʢʦʥʫʚʘʣʠ ʪʨʠʯʽ. 

ɼʣʷ ʨʦʟʨʘʭʫʥʢʫ ʧʠʪʦʤʦʛʦ (
%1

1ʩʤA ) i ʤʦʣʷʨʥʦʛʦ (e) ʢʦʝʬʽʮʽʻʥʪʽʚ ʩʚʽʪʣʦʧʦʛ-

ʣʠʥʘʥʥʷ ʢʦʨʠʩʪʫʚʘʣʠʩʴ ʬʦʨʤʫʣʘʤʠ 4.1 ʪʘ 4.2 ʚʽʜʧʦʚʽʜʥʦ. 

ʆʪʨʠʤʘʥʽ ʜʘʥʽ ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣ. 4.5. 

ʊʘʙʣʠʮʷ 4.5 

ʈʝʟʫʣʴʪʘʪʠ ʚʠʟʥʘʯʝʥʥʷ ʧʠʪʦʤʦʛʦ i ʤʦʣʷʨʥʦʛʦ  

ʢʦʝʬʽʮʽʻʥʪʽʚ ʩʚʽʪʣʦʧʦʛʣʠʥʘʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ  

ʚ 0,1 M ʨʦʟʯʠʥʽ ʢʠʩʣʦʪʠ ʭʣʦʨʠʜʥʦʾ (ɚ = 278 ʥʤ; l = 10 ʤʤ) 

ʂʦʥʮʝʥʪʨʘʮʽʷ 

ʨʦʟʯʠʥʫ 

ʢʣʦʧʽʜʦʛʨʝʣʴ 

ʢʘʨʙʦʥʦʚʦʾ  

ʢʠʩʣʦʪʠ, 

ʤʢʛ/ʤʣ 

ʆʧʪʠʯʥʘ 

ʛʫʩʪʠʥʘ,  

ɸ 

%1

1ʩʤA  

ʄʝʪʨʦʣʦʛʽʯʥʘ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʜʣʷ 
%1

1ʩʤA  

(n = 5; ʈ = 0,95) 

e 

ʄʝʪʨʦʣʦʛʽʯʥʘ ʭʘ-

ʨʘʢʪʝʨʠʩʪʠʢʘ ʜʣʷ 

e 

(n = 5; ʈ = 0,95) 

20,0 0,084 42,0 X  = 40,9 

S = 0,7 

X
S  = 0,3 

XD  = 0,9 

e = Ñ2,2% 

X  Ñ XD  = 

= 40,9 Ñ 0,9 

1402,0 X  = 1364,5 

S = 23,6 

X
S  = 10,5 

XD  = 29,3 

e = Ñ2,2% 

X  Ñ XD  = 

= 1364,5 Ñ 29,3 

50,0 0,201 40,2 1342,0 

100,0 0,404 40,4 1348,6 

150,0 0,611 40,7 1359,8 

200,0 0,821 41,1 1370,3 

ʐʣʷʭʦʤ ʚʠʢʦʥʘʥʥʷ ʩʝʨʽʾ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʪʘ ʨʦʟʨʘʭʫʥʢʫ ʟʥʘʯʝʥʴ ʧʠʪʦʤʦʛʦ 

(
%1

1ʩʤA ) i ʤʦʣʷʨʥʦʛʦ (e) ʢʦʝʬʽʮʽʻʥʪʽʚ ʩʚʽʪʣʦʧʦʛʣʠʥʘʥʥʷ ʧʦʢʘʟʘʥʦ, ʱʦ ʦʧʪʠʯʥʘ 

ʛʫʩʪʠʥʘ ʨʦʟʯʠʥʽʚ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ ʚ 0,1 ʄ ʨʦʟʯʠʥʽ ʢʠʩʣʦʪʠ 

ʭʣʦʨʠʜʥʦʾ ʧʨʠ ʜʦʚʞʠʥʽ ʭʚʠʣʽ 270 ʥʤ ʥʝ ʧʽʜʧʦʨʷʜʢʦʚʫʻʪʴʩʷ ʦʩʥʦʚʥʦʤʫ ʟʘʢʦʥʫ 

ɹʫʛʝʨʘ-ʃʘʤʙʝʨʪʘ-ɹʝʨʘ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʦʚʦʜʠʪʠ ʢʽʣʴʢʽʩʥʝ ʚʠʟʥʘʯʝʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ 

ʢʠʩʣʦʪʠ ʋʌ-ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʥʠʤ ʤʝʪʦʜʦʤ ʤʦʞʥʘ ʟʘ ʜʦʚʞʠʥʦʶ ʭʚʠʣʽ 278 

ʥʤ.  

ʗʢ ʨʦʟʯʠʥʥʠʢ ʧʨʠ ʨʦʟʨʦʙʮʽ ʤʝʪʦʜʠʢʠ ʢʽʣʴʢʽʩʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʢʣʦʧʽʜʦʛ-

ʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ ʤʝʪʦʜʦʤ ʋʌ-ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʽʾ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ 

0,1 ʄ ʨʦʟʯʠʥ ʢʠʩʣʦʪʠ ʭʣʦʨʠʜʥʦʾ.  
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4.2.1 ʇʦʙʫʜʦʚʘ ʛʨʘʜʫʶʚʘʣʴʥʦʛʦ ʛʨʘʬʽʢʘ ʜʣʷ ʋʌ-ʩʧʝʢʪʨʦʬʦʪʦ-

ʤʝʪʨʠʯʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ 

 

ɼʣʷ ʧʦʙʫʜʦʚʠ ʛʨʘʜʫʶʚʘʣʴʥʦʛʦ ʛʨʘʬʽʢʘ ʜʣʷ ʋʌ-ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʥʦʛʦ 

ʚʠʟʥʘʯʝʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ ʛʦʪʫʚʘʣʠ ʩʪʘʥʜʘʨʪʥʠʡ ʨʦʟʯʠʥ 

ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ ʫ 0,1 ʄ ʨʦʟʯʠʥʽ ʢʠʩʣʦʪʠ ʭʣʦʨʠʜʥʦʾ.  

100,0 ʤʛ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ ʚʥʦʩʠʣʠ ʚ ʤʽʨʥʫ ʢʦʣʙʫ ʤʽʩʪʢʽ-

ʩʪʶ 100,0 ʤʣ, ʨʦʟʯʠʥʷʣʠ ʫ 0,1 ʄ ʨʦʟʯʠʥʽ ʢʠʩʣʦʪʠ ʭʣʦʨʠʜʥʦʾ ʪʘ ʜʦʚʦʜʠʣʠ 

ʦʙôʻʤ ʨʦʟʯʠʥʫ 0,1 ʄ ʨʦʟʯʠʥʦʤ ʢʠʩʣʦʪʠ ʭʣʦʨʠʜʥʦʾ ʜʦ ʧʦʟʥʘʯʢʠ (ʩʪʘʥʜʘʨʪʥʠʡ 

ʨʦʟʯʠʥ 1, ʢʦʥʮʝʥʪʨʘʮʽʷ 1000 ʤʢʛ/ʤʣ).  

ʋ ʤʽʨʥʫ ʢʦʣʙʫ ʤʽʩʪʢʽʩʪʶ 100,0 ʤʣ ʚʥʦʩʠʣʠ ʽʟ ʙʶʨʝʪʢʠ 10,00 ʤʣ ʩʪʘʥʜʘʨ-

ʪʥʦʛʦ ʨʦʟʯʠʥʫ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ 1 ʽ ʜʦʚʦʜʠʣʠ ʦʙôʻʤ ʨʦʟʯʠʥʫ 

0,1 ʄ ʨʦʟʯʠʥʦʤ ʢʠʩʣʦʪʠ ʭʣʦʨʠʜʥʦʾ ʜʦ ʧʦʟʥʘʯʢʠ (ʩʪʘʥʜʘʨʪʥʠʡ ʨʦʟʯʠʥ 2, 

ʢʦʥʮʝʥʪʨʘʮʽʷ 100 ʤʢʛ/ʤʣ). 

ʋ ʪʨʠ ʤʽʨʥʽ ʢʦʣʙʠ ʤʽʩʪʢʽʩʪʶ 100,0 ʤʣ ʚʥʦʩʠʣʠ ʽʟ ʙʶʨʝʪʢʠ 20,00; 15,00 ʪʘ 

5,00 ʤʣ ʩʪʘʥʜʘʨʪʥʦʛʦ ʨʦʟʯʠʥʫ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ 1 ʽ ʜʦʚʦʜʠʣʠ 

ʦʙôʻʤʠ ʨʦʟʯʠʥʽʚ 0,1 ʄ ʨʦʟʯʠʥʦʤ ʢʠʩʣʦʪʠ ʭʣʦʨʠʜʥʦʾ ʜʦ ʧʦʟʥʘʯʢʠ (ʨʦʟʯʠʥʠ 3, 

4 ʪʘ 5 ʚʽʜʧʦʚʽʜʥʦ; ʢʦʥʮʝʥʪʨʘʮʽʷ 200, 150 ʪʘ 50 ʤʢʛ/ʤʣ ʚʽʜʧʦʚʽʜʥʦ). ʋ ʤʽʨʥʫ 

ʢʦʣʙʫ ʤʽʩʪʢʽʩʪʶ 100,0 ʤʣ ʚʥʦʩʠʣʠ ʽʟ ʙʶʨʝʪʢʠ 20,00 ʤʣ ʩʪʘʥʜʘʨʪʥʦʛʦ ʨʦʟʯʠʥʫ 

ʢʣʦʧʜ̔ʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ 2 ʽ ʜʦʚʦʜʠʣʠ ʦʙôʻʤ ʨʦʟʯʠʥʫ 0,1 ʄ ʨʦʟʯʠʥʦʤ 

ʢʠʩʣʦʪʠ ʭʣʦʨʠʜʥʦʾ ʜʦ ʧʦʟʥʘʯʢʠ (ʨʦʟʯʠʥ 6, ʢʦʥʮʝʥʪʨʘʮʽʷ 20 ʤʢʛ/ʤʣ). 

ʇʽʩʣʷ ʨʝʪʝʣʴʥʦʛʦ ʧʝʨʝʤʽʰʫʚʘʥʥʷ ʚʠʤʽʨʶʚʘʣʠ ʦʧʪʠʯʥʫ ʛʫʩʪʠʥʫ ʨʦʟʯʠʥʽʚ 

ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ 2, 3, 4, 5 ʪʘ 6 ʥʘ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʽ ʉʌ-46 ʟʘ 

ʜʦʚʞʠʥʠ ʭʚʠʣʽ 278 ʥʤ ʚ ʢʶʚʝʪʽ ʟ ʪʦʚʱʠʥʦʶ ʰʘʨʫ 10 ʤʤ. ʗʢ ʨʦʟʯʠʥ ʧʦʨʽʚʥʷʥ-

ʥʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ 0,1 ʄ ʨʦʟʯʠʥ ʢʠʩʣʦʪʠ ʭʣʦʨʠʜʥʦʾ. 

ɽʢʩʧʝʨʠʤʝʥʪ ʚʠʢʦʥʫʚʘʣʠ ʪʨʠʯʽ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʚʠʤʽʨʫ ʦʧʪʠʯʥʦʾ ʛʫʩʪʠʥʠ ʙʫʜʫʚʘʣʠ ʛʨʘʜʫʶʚʘʣʴʥʠʡ ʛʨʘ-

ʬʽʢ. ʈʝʟʫʣʴʪʘʪʠ ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣ. 4.6. ʪʘ ʥʘ ʨʠʩ. 4.4. 
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ʊʘʙʣʠʮʷ 4.6 

ɿʘʣʝʞʥʽʩʪʴ ʦʧʪʠʯʥʦʾ ʛʫʩʪʠʥʠ ʨʦʟʯʠʥʽʚ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ   

ʢʠʩʣʦʪʠ  ʚʽʜ ʡʦʛʦ ʢʦʥʮʝʥʪʨʘʮʽʾ (ɚ = 278 ʥʤ; l = 10 ʤʤ) 

ʂʦʥʮʝʥʪʨʘʮʽʷ  

ʨʦʟʯʠʥʫ 

ʢʣʦʧʽʜʦʛʨʝʣʴ  

ʢʘʨʙʦʥʦʚʦʾ  

ʢʠʩʣʦʪʠ, ʤʢʛ/ʤʣ 

ʆʧʪʠʯʥʘ ʛʫʩʪʠʥʘ 

ɸ̔ ɸ RSD, % 

20,0 

0,074 

0,075 4,09 0,078 

0,072 

50,0 

0,208 

0,201 3,23 0,201 

0,195 

100,0 

0,404 

0,400 1,15 0,395 

0,401 

150,0 

0,611 

0,605 0,85 0,604 

0,601 

200,0 

0,823 

0,822 0,12 0,821 

0,822 

 

 

 

 

 

 

 

 

 

 

 

 
ɸ 
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ʉ, ʤʢʛ/ʤʣ 

 

 

 

ʈʠʩ 4.4 ɻʨʘʜʫʶʚʘʣʴʥʠʡ ʛʨʘʬʽʢ ʜʣʷ ʋʌ-ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʥʦʛʦ ʚʠʟʥʘ-

ʯʝʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ (ɚ = 278 ʥʤ; l = 10 ʤʤ) 

ʅʘʚʝʜʝʥʦʤʫ ʛʨʘʜʫʶʚʘʣʴʥʦʤʫ ʛʨʘʬʽʢʫ ʚʽʜʧʦʚʽʜʘʻ ʨʽʚʥʷʥʥʷ ʧʨʷʤʦʾ (4.4) 

ʚʠʜʫ y = bx + a, ʱʦ ʤʘʻ ʚʠʛʣʷʜ: 

ɸ = 0,004128ĿC ï 0,008667,                          (4.4) 

ʜʝ ɸ ï ʦʧʪʠʯʥʘ ʛʫʩʪʠʥʘ ʨʦʟʯʠʥʫ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ;  

       ʉ ï ʢʦʥʮʝʥʪʨʘʮʽʷ ʨʦʟʯʠʥʫ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ, ʤʢʛ/ʤʣ.  

ɿʘʩʪʦʩʦʚʫʶʯʠ ʤʝʪʦʜ ʥʘʡʤʝʥʰʠʭ ʢʚʘʜʨʘʪʽʚ, ʨʦʟʨʘʭʦʚʘʥʦ ʨʽʚʥʷʥʥʷ ʛʨʘʜʫʶ-

ʚʘʣʴʥʦʾ ʧʨʷʤʦʾ, ʷʢʠʤ ʦʧʠʩʫʻʪʴʩʷ ʣʽʥʽʡʥʽʩʪʴ ʤʽʞ ʦʧʪʠʯʥʦʶ ʛʫʩʪʠʥʦʶ ʪʘ ʢʦʥ-

ʮʝʥʪʨʘʮʽʻʶ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ ʚ ʧʨʦʙʽ. ʇʘʨʘʤʝʪʨʠ ʣʽʥʽʡʥʦʾ 

ʟʘʣʝʞʥʦʩʪʽ ʨʽʚʥʷʥʥʷ ʨʝʛʨʝʩʽʾ, ʨʦʟʨʘʭʦʚʘʥʦʛʦ ʤʝʪʦʜʦʤ ʥʘʡʤʝʥh ʠʭ ʢʚʘʜʨʘʪʽʚ, 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʪʘʙʣʠʮʽ 4.7. 
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ʊʘʙʣʠʮʷ 4.7 

ʄʝʪʨʦʣʦʛʽʯʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʛʨʘʜʫʶʚʘʣʴʥʦʾ ʟʘʣʝʞʥʦʩʪʽ  

ʦʧʪʠʯʥʦʾ ʛʫʩʪʠʥʠ ʚʽʜ ʚʤʽʩʪʫ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ (y = bx + a), 

ʦʪʨʠʤʘʥʦʾ ʤʝʪʦʜʦʤ ʋʌ-ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʽʾ  

(ɚ = 278 ʥʤ; l = 10 ʤʤ) (n = 15; ʈ = 0,95) 

r b a S
2
 ȹb ȹa 

0,9998 0,004128 ï0,008667 0,00003000 0,00004679 0,005746 

 

ʇʽʩʣʷ ʧʝʨʝʚʽʨʢʠ ʟʥʘʯʫʱʦʩʪʽ ʢʦʝʬʽʮʽʻʥʪʘ ʘ ʚ ʨʽʚʥʷʥʥʽ (4.4) ʙʫʣʦ ʟʨʦʙʣʝʥʦ 

ʚʠʩʥʦʚʦʢ ʧʨʦ ʥʝʤʦʞʣʠʚʽʩʪʴ ʧʝʨʝʭʦʜʫ ʜʦ ʨʽʚʥʷʥʥʷ ʚʠʜʫ y = bȭx. 

ʅʘʚʝʜʝʥʽ ʚ ʪʘʙʣ. 4.6.  ʪʘ ʥʘ ʨʠʩ. 4.4. ʜʘʥʽ ʩʚʽʜʯʘʪʴ ʧʨʦ ʪʝ, ʱʦ ʦʧʪʠʯʥʘ ʛʫʩ-

ʪʠʥʘ ʨʦʟʯʠʥʽʚ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ ʧʽʜʧʦʨʷʜʢʦʚʫʻʪʴʩʷ ʟʘʢʦʥʫ 

ʩʚʽʪʣʦʧʦʛʣʠʥʘʥʥʷ ɹʫʛʝʨʘ-ʃʘʤʙʝʨʪʘ-ɹʝʨʘ ʚ ʽʥʪʝʨʚʘʣʽ ʢʦʥʮʝʥʪʨʘʮʽʡ ʚʽʜ 20 ʜʦ 

200 ʤʢʛ/ʤʣ. 

 

4.2.2 ʂʽʣʴʢʽʩʥʝ ʚʠʟʥʘʯʝʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ ʚ ʤʦʜʝʣʴ-

ʥʠʭ ʨʦʟʯʠʥʘʭ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʦʟʨʦʙʣʝʥʦʾ ʤʝʪʦʜʠʢʠ ʋʌ-

ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ 

 

ʈʦʟʨʦʙʣʝʥʫ ʤʝʪʦʜʠʢʫ ʋʌ-ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʚʠʢʦʨʠʩ-

ʪʦʚʫʚʘʣʠ ʜʣʷ ʢʽʣʴʢʽʩʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ ʚ ʤʦ-

ʜʝʣʴʥʠʭ ʨʦʟʯʠʥʘʭ ʨʽʟʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ.  

ɹʫʣʦ ʚʠʛʦʪʦʚʣʝʥʦ ʧôʷʪʴ ʤʦʜʝʣʴʥʠʭ ʨʦʟʯʠʥʽʚ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ 

ʢʠʩʣʦʪʠ ʟ ʢʦʥʮʝʥʪʨʘʮʽʻʶ 20,0; 50,0; 100,0; 150,0 ʪʘ 200,0 ʤʢʛ/ʤʣ ʟʛʽʜʥʦ ʟ ʤʝ-

ʪʦʜʠʢʦʶ, ʥʘʚʝʜʝʥʦʶ ʚʠʱʝ (ʜʠʚ. ʨʦʟʜ. 4, ʧ. 4.2.1). ʆʧʪʠʯʥʫ ʛʫʩʪʠʥʫ ʤʦʜʝʣʴ-

ʥʠʭ ʨʦʟʯʠʥʽʚ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ ʚʠʤʽʨʶʚʘʣʠ ʟʘ ʜʦʚʞʠʥʠ ʭʚʠʣʽ 

278 ʥʤ ʚ ʢʶʚʝʪʽ ʟ ʪʦʚʱʠʥʦʶ ʰʘʨʫ 10 ʤʤ. ʗʢ ʨʦʟʯʠʥ ʧʦʨʽʚʥʷʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫ-

ʚʘʣʠ 0,1 ʄ ʨʦʟʯʠʥ ʢʠʩʣʦʪʠ ʭʣʦʨʠʜʥʦʾ. 
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ɼʣʷ ʨʦʟʨʘʭʫʥʢʫ ʚʤʽʩʪʫ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ ʚ ʤʦʜʝʣʴʥʠʭ 

ʨʦʟʯʠʥʘʭ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʛʨʘʜʫʶʚʘʣʴʥʠʡ ʛʨʘʬʽʢ (ʜʠʚ. ʨʠʩ. 4.4.) ʘʙʦ ʨʽʚʥʷʥ-

ʥʷ ʧʨʷʤʦʾ (4.4). 

ʈʝʟʫʣʴʪʘʪʠ ʢʽʣʴʢʽʩʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ ʚ 

ʤʦʜʝʣʴʥʠʭ ʨʦʟʯʠʥʘʭ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʦʟʨʦʙʣʝʥʦʾ ʤʝʪʦʜʠʢʠ ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣ. 

4.8.  

ʊʘʙʣʠʮʷ 4.8 

ʈʝʟʫʣʴʪʘʪʠ ʋʌ-ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ  

ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ  

ʫ ʤʦʜʝʣʴʥʠʭ ʨʦʟʯʠʥʘʭ (ɚ = 278 ʥʤ; l = 10 ʤʤ) 

ʂʦʥʮʝʥʪʨʘʮʽʷ 

ʨʦʟʯʠʥʫ  

ʢʣʦʧʽʜʦʛʨʝʣʴ  

ʢʘʨʙʦʥʦʚʦʾ  

ʢʠʩʣʦʪʠ, ʤʢʛ/ʤʣ 

ʆʧʪʠʯʥʘ  

ʛʫʩʪʠʥʘ 

ɿʥʘʡʜʝʥʦ ʢʣʦʧʽʜʦʛʨʝʣʴ 

ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ ʄʝʪʨʦʣʦʛʽʯʥʘ  

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ 

(n = 5; ʈ = 0,95) ʤʢʛ/ʤʣ % 

20,0 0,078 20,99 104,95 X  = 101,41 

S = 2,08 

SX  = 0,93 

ȹX  = 2,58 

Ů = Ñ2,54% 

X  Ñ ȹX  = 

= 101,41 Ñ 2,58 

50,0 0,201 50,79 101,58 

100,0 0,404 99,97 99,97 

150,0 0,611 150,11 100,07 

200,0 0,821 200,99 100,50 

ɿ ʜʘʥʠʭ, ʥʘʚʝʜʝʥʠʭ ʫ ʪʘʙʣ. 4.8., ʚʠʧʣʠʚʘʻ, ʱʦ ʚʽʜʥʦʩʥʘ ʥʝʚʠʟʥʘʯʝʥʽʩʪʴ 

ʩʝʨʝʜʥʴʦʛʦ ʨʝʟʫʣʴʪʘʪʫ ʧʨʠ ʢʽʣʴʢʽʩʥʦʤʫ ʚʠʟʥʘʯʝʥʥʽ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ 

ʢʠʩʣʦʪʠ ʤʝʪʦʜʦʤ ʋʌ-ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʽʾ ʥʝ ʧʝʨʝʚʠʱʫʻ Ñ 2,54%.  

ʈʦʟʨʦʙʣʝʥʫ ʋʌ-ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʥʫ ʤʝʪʦʜʠʢʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʜʣʷ 

ʢʽʣʴʢʽʩʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ, ʚʠʜʽʣʝʥʦʾ ʽʟ ʙʽʦʣʦ-

ʛʽʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ (ʜʠʚ. ʨʦʟʜ. 6, ʧ. 6.8.1) ʽ ʜʣʷ ʚʠʚʯʝʥʥʷ ʝʢʩʪʨʘʢʮʽʾ ʢʣʦʧʽʜʦʛ-

ʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ ʽʟ ʚʦʜʥʠʭ ʨʦʟʯʠʥʽʚ ʨʽʟʥʠʤʠ ʦʨʛʘʥʽʯʥʠʤʠ ʨʦʟʯʠʥʥʠ-

ʢʘʤʠ (ʜʠʚ. ʨʦʟʜ. 5, ʧ. 5.2).  
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4.3 ɺʘʣʽʜʘʮʽʡʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʋʌ-ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʥʦʛʦ ʚʠʟʥʘʯʝʥ-

ʥʷ ʢʣʦʧʽʜʦʛʨʝʣʶ ʪʘ ʢʣʦʧʜ̔ʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ ʫ ʨʦʟʯʠʥʘʭ 

 

 ɺʘʣʽʜʘʮʽʶ ʋʌ-ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʥʦʛʦ ʤʝʪʦʜʫ ʚʠʟʥʘʯʝʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʶ 

ʪʘ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ ʫ 0,1 ʄ ʨʦʟʯʠʥʽ ʭʣʦʨʠʜʥʦʾ ʢʠʩʣʦʪʠ ʧʨʦ-

ʚʦʜʠʣʠ ʟʘ ʥʘʩʪʫʧʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ: ʣʽʥʽʡʥʽʩʪʴ, ʧʨʝʮʠʟʽʡʥʽʩʪʴ, ʧʨʘʚʠʣʴʥʽʩʪʴ 

ʪʘ ʚʜ̔ʪʚʦʨʶʚʘʥʽʩʪʴ [124, 125, 126, 127]. 

ʄʝʪʦʜʠʢʘ ʚʠʟʥʘʯʝʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʶ ʪʘ ʡʦʛʦ ʤʝʪʘʙʦʣʽʪʫ ʋʌ-

ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʥʠʤ ʤʝʪʦʜʦʤ ʚʘʣʽʜʦʚʘʥʘ ʟʘ ʧʘʨʘʤʝʪʨʘʤʠ: ʜʽʘʧʘʟʦʥ ʣʽʥʽʡ-

ʥʦʩʪʽ, ʤʝʞʠ ʚʠʷʚʣʝʥʥʷ (LOD) ʪʘ ʢʽʣʴʢʽʩʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ (LOQ), ʧʨʘʚʠʣʴʥʽʩʪʴ 

ʪʘ ʧʨʝʮʠʟʽʡʥʽʩʪʴ [125, 127]. 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʜʽʘʧʘʟʦʥʫ ʣʽʥʽʡʥʦʩʪʽ ʋʌ-ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʥʽ ʤʝʪʦʜʠʢʠ 

ʘʥʘʣʽʟʫ ʧʨʝʧʘʨʘʪʽʚ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʛʨʘʜʫʶʚʘʣʴʥʽ ʛʨʘʬʽʢʠ, ʧʦʙʫʜʦʚʘʥʽ ʚ ʢʦ-

ʦʨʜʠʥʘʪʘʭ: ɸ,
 
 (ʦʧʪʠʯʥʘ ʛʫʩʪʠʥʘ ʨʦʟʯʠʥʫ) ï ʉ, ʤʢʛ/ʤʣ (ʢʦʥʮʝʥʪʨʘʮʽʷ ʨʦʟʯʠʥʽʚ 

ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʨʝʯʦʚʠʥʠ) (ʨʠʩ. 4.3, 4.4). 

ɺ ʪʘʙʣ. 4.9. ʥʘʚʝʜʝʥʽ ʦʩʥʦʚʥʽ ʚʘʣʽʜʘʮʽʡʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʽʣʴʢʽʩʥʦʛʦ 

ʚʠʟʥʘʯʝʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʶ ʪʘ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ: ʽʥʪʝʨʚʘʣ ʣʽ-

ʥʽʡʥʦʩʪʽ ʛʨʘʜʫʶʚʘʣʴʥʦʛʦ ʛʨʘʬʽʢʫ ʫ ʜʽʘʧʘʟʦʥʽ ʢʦʥʮʝʥʪʨʘʮʽʡ; ʢʦʝʬʽʮʽʻʥʪʠ ʨʝ-

ʛʨʝʩʽʾ ʨʽʚʥʷʥʥʷ ʛʨʘʜʫʶʚʘʣʴʥʦʛʦ ʛʨʘʬʽʢʫ, ʷʢʽ ʨʦʟʨʘʭʦʚʘʥʽ ʤʝʪʦʜʦʤ ʥʘʡʤʝʥʰʠʭ 

ʢʚʘʜʨʘʪʽʚ.  

ʊʘʙʣʠʮʷ 4.9 

ʂʦʝʬʽʮʽʻʥʪʠ ʨʝʛʨʝʩʽʾ ʛʨʘʜʫʶʚʘʣʴʥʠʭ ʛʨʘʬʽʢʽʚ ʫ=bʭ+ʘ ʢʽʣʴʢʽʩʥʦʛʦ 

ʚʠʟʥʘʯʝʥʥʷ  ʢʣʦʧʽʜʦʛʨʣʶ ʪʘ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ  ʋʌ-

ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʥʠʤ ʤʝʪʦʜʦʤ   ( ʈ = 95%) 

ʂʦʝʬʽʮʽʻʥʪʠ ʨʝʛʨʝʩʽʾ 

ʛʨʘʜʫʶʚʘʣʴʥʦʛʦ 

ʛʨʘʬʽʢʫ 

ɼʦʚʽʨʯʽ ʽʥʪʝʨʚʘʣʠ 

ʢʦʝʬʽʮʽʻʥʪʽʚ ʨʝʛʨʝʩʽʾ 

ʂʦʝʬ̔ʮ ̔

ʻʥʪ 

ʢʦʨʝʣʷ

ʮʽʾ (R) 

 

ɯʥʪʝʨʚʘʣ 

ʣʽʥʽʡʥʦʩʪʽ 

ʛʨʘʬʽʢʫ,  ʤʢʛ/ʤʣ ʘ ʚ ȹʘ ȹʚ 

1 2 3 4 5 6 

ʂʣʦʧʽʜʦʛʨʝʣʴ (ʧ = 5) 

5,22Ŀ10
-3
 41,04Ŀ10

-4
 39,51Ŀ10

-4 
32,17Ŀ10

-6
 0,9999 20,0 - 200,0  

 



103 

 

ʇʨʦʜʦʚʞ.ʪʘʙʣ 4.9 

1 2 3 4 5 6 

ʂʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʘ ʢʠʩʣʦʪʘ (ʧ = 5) 

-86,67Ŀ10
-4
 41,28Ŀ10

-4
 57,46Ŀ10

-4 
46,79Ŀ10

-6
 0,9998 20,0 - 200,0  

 

 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʣʽʥʽʡʥʽʩʪʴ ʛʨʘʜʫʶʚʘʣʴʥʠʭ ʛʨʘʬʽʢʽʚ ʢʣʦʧʽʜʦʛʨʝʣʶ ʪʘ  

ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʥʦʚʦʾ ʢʠʩʣʦʪʠ ʫ ʢʦʦʨʜʠʥʘʪʘʭ (ɸ) - (ʉ, ʤʢʛ/ʤʣ) ʩʧʦʩʪʝʨʽʛʘ-

ʣʘʩʴ ʚ ʽʥʪʝʨʚʘʣʘʭ ʢʦʥʮʝʥʪʨʘʮʽʡ 20,0 ï 200,0 ʤʢʛ/ʤʣ.  

ɿʥʘʯʝʥʥʷ ʤʝʞʠ ʚʠʷʚʣʝʥʥʷ (LOD) ʪʘ ʢʽʣʴʢʽʩʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ (LOQ) ʨʦʟ-

ʨʘʭʦʚʫʚʘʣʠ ʥʘ ʦʩʥʦʚʽ  ʧʘʨʘʤʝʪʨʽʚ  ʛʨʘʜʫʶʚʘʣʴʥʦʾ ʧʨʷʤʦʾ  (ʩʪʘʥʜʘʨʪʥʦʛʦ ʚʽʜ-

ʭʠʣʝʥʥʷ ʚʽʣʴʥʦʛʦ ʯʣʝʥʘ Sʘ ʪʘ ʾʾ ʪʘʥʛʝʥʩʘ ʥʘʭʠʣʫ  b) ʟʛʽʜʥʦ ʚʽʜʧʦʚʽʜʥʠʤ ʨʽʚ-

ʥʷʥʥʷʤ:    

LOD = 3,3 Sʘ / b ;                                                    (4.5) 

LOQ = 10 Sʘ / b.,                                                     (4.6) 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʤʝʞʘ ʢʽʣʴʢʽʩʥʦʛʦ ʚʠʷʚʣʝʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʶ  LOD ʜʦʨ̔-

ʚʥʶʻ  1,144 ʤʢʛ/ʤʣ, ʤʝʞʘ ʢʽʣʴʢʽʩʥʦʛʦ ʚʠʷʚʣʝʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʴ  ʢʘʨʙʦʥʦʚʦʾ 

ʢʠʩʣʦʪʠ LOD ʜʦʨʽʚʥʶʻ  1,655 ʤʢʛ/ʤʣ; ʤʝʞʘ ʢʽʣʴʢʽʩʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʢʣʦʧʽʜʦʛ-

ʨʝʣʶ LOQ ʜʦʨʽʚʥʶʻ 3,467 ʤʢʛ/ʤʣ, ʤʝʞʘ ʢʽʣʴʢʽʩʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʴ 

ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ LOQ ʜʦʨʽʚʥʶʻ 5,015 ʤʢʛ/ʤʣ. 

ʇʨʘʚʠʣʴʥʽʩʪʴ ʪʘ ʧʨʝʮʠʟʽʡʥʽʩʪʴ ʋʌ-ʩʧʝʢʪʨʦʬʪʦʤʝʪʨʠʯʥʦʾ ʤʝʪʦʜʠʢʠ ʢʽ-

ʣʴʢʽʩʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʶ ʪʘ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ 

ʚʩʪʘʥʦʚʣʚʁʘʣʠ ʟʘ ʟʥʘʯʝʥʥʷʤ ʚʽʜʥʦʩʥʦʛʦ ʩʪʘʥʜʘʨʪʥʦʛʦ ʚʽʜʭʠʣʝʥʥʷ ʩʝʨʝʜʥʴʦʛʦ 

ʨʝʟʫʣʴʪʘʪʫ ʫ ʚʽʜʩʦʪʢʘʭ - RSDx  ʜʣʷ ʨʽʟʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʨʝʯʦ-

ʚʠʥʠ ʚ ʤʦʜʝʣʴʥʠʭ ʨʦʟʯʠʥʘʭ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʛʨʘʜʫʶʚʘʣʴʥʦʛʦ ʛʨʘʬʽʢʫ ʘʙʦ 

ʨʽʚʥʷʥʥʷ ʧʨʷʤʦʾ.  ɿʥʘʯʝʥʥʷ ʚʽʜʥʦʩʥʦʛʦ ʩʪʘʥʜʘʨʪʥʦʛʦ ʚʽʜʭʠʣʝʥʥʷ ʩʝʨʝʜʥʴʦʛʦ 

ʨʝʟʫʣʴʪʘʪʫ ʜʣʷ ʢʣʦʧʽʜʦʛʨʝʣʶ (RSDx ) ï 0,44 %, ʟʥʘʯʝʥʥʷ ʚʽʜʥʦʩʥʦʛʦ ʩʪʘʥ-

ʜʘʨʪʥʦʛʦ ʚʽʜʭʠʣʝʥʥʷ ʩʝʨʝʜʥʴʦʛʦ ʨʝʟʫʣʴʪʘʪʫ ʜʣʷ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠ-

ʩʣʦʪʠ (RSDx ) ï 0,92 % 

ʇʨʠ  ʚʠʟʥʘʯʝʥʥʽ ʚʤʽʩʪʫ ʧʨʝʧʘʨʘʪʽʚ ʫ ʤʦʜʝʣʴʥʠʭ ʨʦʟʯʠʥʘʭ ʋʌ-

ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʥʠʤ ʤʝʪʦʜʦʤ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʘ ʨʦʟʨʦʙʣʝʥʦʶ ʤʝʪʦʜʠʢʦʶ 
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ʫ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʜʽʘʧʘʟʦʥʘʭ ʢʦʥʮʝʥʪʨʘʮʽʡ ʚʽʜʥʦʩʥʘ ʥʝʚʠʟʥʘʯʝʥʽʩʪʴ 

ʩʝʨʝʜʥʴʦʛʦ ʨʝʟʫʣʴʪʘʪʫ ʥʝ ʧʝʨʝʚʠʱʫʚʘʣʘ: ʜʣʷ ʢʣʦʧʽʜʦʛʨʣʶ  + 1,24 % (ʪʘʙ.4.4.);  

ʜʣʷ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʥʦʚʦʾ ʢʠʩʣʦʪʠ +  2,58% (ʪʘʙ 4.7.). 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʨʘʚʠʣʴʥʽʩʪʴ ʪʘ ʧʨʝʮʠʟʽʡʥʽʩʪʴ ʨʝʟʫʣʴʪʘʪʽʚ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʦʟʨʦʙʣʝʥʦʾ ʤʝʪʦʜʠʢʠ ʜʣʷ ʢʦʥʮʝʥʪʨʘʮʽʡ  ʢʣʦʧʽʜʦʛʨʝʣʶ ʪʘ ʢʣʦ-

ʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ ʚ ʽʥʪʝʨʚʘʣʽ ʣʽʥʽʡʥʦʩʪʽ ʛʨʘʜʫʶʚʘʣʴʥʠʭ ʛʨʘʬʽʢʽʚ 

ʚ ʤʦʜʝʣʴʥʠʭ ʨʦʟʯʠʥʘʭ  ʥʝ ʧʝʨʝʚʠʱʫʚʘʣʘ 1,0, ʱʦ ʩʚʽʜʯʠʣʦ ʧʨʦ ʙʣʠʟʴʢʽʩʪʴ 

ʨʝʟʫʣʴʪʘʪʽʚ ʘʥʘʣʽʟʫ ʜʦ ʾʭ  ʩʧʨʘʚʞʥʴʦʛʦ ʟʥʘʯʝʥʥʷ.   

ʊʘʢʠʤ ʯʠʥʦʤ, ʨʦʟʨʦʙʣʝʥʘ ʪʘ ʚʘʣʽʜʦʚʘʥʘ  ʋʌ-ʩʧʝʢʪʨʦʬʪʦʤʝʪʨʠʯʥʘ ʤʝ-

ʪʦʜʠʢʘ ʤʦʞʝ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ ʜʣʷ ʢʽʣʴʢʽʩʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʶ ʪʘ 

ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ ʫ ʙʽʦʣʦʛʽʯʥʦʤʫ ʤʘʪʝʨʽʘʣʽ ʪʘ  ʣʽʢʘʨʩʴʢʠʭ 

ʬʦʨʤʘʭ.  

 

4.4 ʂʽʣʴʢʽʩʥʝ ʚʠʟʥʘʯʝʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʶ ʤʝʪʦʜʦʤ ʝʢʩʪʨʘʢʮʽʡʥʦʾ ʬʦʪʦ-

ʤʝʪʨʽʾ 

 

ɽʢʩʪʨʘʢʮʽʡʥʦ-ʬʦʪʦʤʝʪʨʠʯʥʠʡ ʤʝʪʦʜ ʢʽʣʴʢʽʩʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ˇʨʫʥʪʫʻʪʴ-

ʩʷ ʥʘ ʫʪʚʦʨʝʥʥʽ ʟʘʙʘʨʚʣʝʥʠʭ ʧʨʦʜʫʢʪʽʚ ʨʝʘʢʮʽʾ ʧʨʠ ʚʟʘʻʤʦʜʽʾ ʨʝʯʦʚʠʥ, ʱʦ ʚʠ-

ʟʥʘʯʘʶʪʴʩʷ, ʟ ʚʽʜʧʦʚʽʜʥʠʤʠ ʨʝʘʢʪʠʚʘʤʠ. ɿʘʙʘʨʚʣʝʥʽ ʧʨʦʜʫʢʪʠ, ʱʦ ʫʪʚʦʨʠʣʠ-

ʩʷ, ʝʢʩʪʨʘʛʫʶʪʴ ʦʨʛʘʥʽʯʥʠʤʠ ʨʦʟʯʠʥʥʠʢʘʤʠ i ʚʠʟʥʘʯʘʶʪʴ ʦʧʪʠʯʥʫ ʛʫʩʪʠʥʫ 

ʦʪʨʠʤʘʥʠʭ ʨʦʟʯʠʥʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʘ ʘʙʦ ʬʦʪʦʝʣʝʢʪʨʦʢʦʣʦ-

ʨʠʤʝʪʨʘ. ɿʜʘʪʥʽʩʪʴ ʝʢʩʪʨʘʛʫʚʘʪʠʩʷ ʦʨʛʘʥʽʯʥʠʤʠ ʨʦʟʯʠʥʥʠʢʘʤʠ ʩʧʦʩʪʝʨʽʛʘʻʪʴ-

ʩʷ ʥʝ ʫ ʚʩʽʭ ʩʧʦʣʫʢ, ʱʦ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʚʝʣʠʢʠʭ ʽʦʥʽʚ. ʅʘ ʮʶ ʟʜʘʪʥʽʩʪʴ ʚʧʣʠ-

ʚʘʶʪʴ ʪʘʢʽ ʯʠʥʥʠʢʠ, ʷʢ ʩʢʣʘʜ i ʙʫʜʦʚʘ ʽʦʥʽʚ, ʧʨʠʨʦʜʘ ʝʢʩʪʨʘʛʝʥʪʘ, ʨʅ ʚʦʜʥʦʾ 

ʬʘʟʠ ʪʦʱʦ [128, 129]. 

ʇʨʠ ʚʠʟʥʘʯʝʥʥʽ ʦʩʥʦʚ ʪʘ ʾʭ ʩʦʣʝʡ ʷʢ ʨʝʘʛʝʥʪʠ ʯʘʩʪʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʢʠʩʣʦʪʥʽ ʽʥʜʠʢʘʪʦʨʠ (ʤʝʪʠʣʦʚʠʡ ʦʨʘʥʞʝʚʠʡ, ʙʨʦʤʬʝʥʦʣʦʚʠʡ ʩʠʥʽʡ, ʙʨʦʤʪʠ-

ʤʦʣʦʚʠʡ ʩʠʥʽʡ ʪʘ ʽʥ.) [115, 116]. 

ʅʘʤʠ ʚʠʚʯʝʥʦ ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʣʷ ʝʢʩʪʨʘʢʮʽʡʥʦ-

ʬʦʪʦʤʝʪʨʠʯʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʶ ʷʢ ʢʠʩʣʦʪʥʦʛʦ ʙʘʨʚʥʠʢʘ ʤʝʪʠʣʦ-



105 

 

ʚʦʛʦ ʦʨʘʥʞʝʚʦʛʦ, ʷʢʠʡ ʜʦʩʠʪʴ ʯʘʩʪʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʟ ʟʘʟʥʘʯʝʥʦʶ ʤʝʪʦʶ ʚ 

ʝʢʩʪʨʘʢʮʽʡʥʽʡ ʬʦʪʦʤʝʪʨʽʾ.  

ʄʝʪʠʣʦʚʠʡ ʦʨʘʥʞʝʚʠʡ ï ʥʘʪʨʽʻʚʘ ʩʽʣʴ 4-ʜʠʤʝʪʠʣʘʤʽʥʦʘʟʦʙʝʥʟʝʥ-4-

ʩʫʣʴʬʦʢʠʩʣʦʪʠ. ʈʦʟʯʠʥʠ ʤʝʪʠʣʦʚʦʛʦ ʦʨʘʥʞʝʚʦʛʦ ʚ ʚʦʜʽ ʧʨʠ ʨʅ = 4,4 i ʚʠʱʝ 

ʤʘʶʪʴ ʞʦʚʪʝ ʟʘʙʘʨʚʣʝʥʥʷ, ʘ ʚ ʢʠʩʣʽʰʠʭ ʩʝʨʝʜʦʚʠʱʘʭ (ʨʅ Ò 4,3) ï ʯʝʨʚʦʥʝ, ʱʦ 

ʧʦʚôʷʟʘʥʝ ʟ ʫʪʚʦʨʝʥʥʷʤ ʭʽʥʦʥʜʽʽʤʽʥʥʦʾ ʩʪʨʫʢʪʫʨʠ: 

 

ɯʥʪʝʨʚʘʣ ʧʝʨʝʭʦʜʫ ʢʦʣʴʦʨʫ ʚʽʜ ʯʝʨʚʦʥʦʛʦ ʜʦ ʞʦʚʪʦʛʦ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʤʝ-

ʞʘʭ ʟʤʽʥ ʨʅ ʩʝʨʝʜʦʚʠʱʘ ʚʽʜ 3,1 ʜʦ 4,4. 

ʅʘʤʠ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʤʝʪʠʣʦʚʠʡ ʦʨʘʥʞʝʚʠʡ ʚ ʢʠʩʣʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʟ 

ʢʣʦʧʽʜʦʛʨʝʣʻʤ ʫʪʚʦʨʶʻ ʽʦʥʥʽ ʘʩʦʮʽʘʪʠ, ʱʦ ʝʢʩʪʨʘʛʫʶʪʴʩʷ ʭʣʦʨʦʬʦʨʤʦʤ. ʇʨʠ 

ʮʴʦʤʫ ʭʣʦʨʦʬʦʨʤʥʠʡ ʰʘʨ ʟʘʙʘʨʚʣʶʻʪʴʩʷ ʚ ʞʦʚʪʠʡ ʢʦʣʽʨ.  

ʉʪʨʫʢʪʫʨʫ ʽʦʥʥʦʛʦ ʘʩʦʮʽʘʪʫ ʢʣʦʧʽʜʦʛʨʝʣʶ ʟ ʤʝʪʠʣʦʚʠʤ ʦʨʘʥʞʝʚʠʤ ʤʦʞ-

ʥʘ ʧʦʜʘʪʠ ʬʦʨʤʫʣʦʶ: 

 

ʍʣʦʨʦʬʦʨʤʥʠʡ ʨʦʟʯʠʥ ʽʦʥʥʠʭ ʘʩʦʮʽʘʪʽʚ ʤʘʻ ʤʘʣʫ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʟʘʙʘʨʚ-

ʣʝʥʥʷ, ʪʦʤʫ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʟʘʙʘʨʚʣʝʥʥʷ i, ʚʽʜʧʦʚʽʜʥʦ, ʯʫʪʣʠ-
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ʚʦʩʪʽ ʤʝʪʦʜʫ ʦʪʨʠʤʘʥʽ ʽʦʥʥʽ ʘʩʦʮʽʘʪʠ ʨʫʡʥʫʚʘʣʠ ʜʦʜʘʚʘʥʥʷʤ ʜʦ ʾʭ ʭʣʦʨʦʬʦʨ-

ʤʥʠʭ ʨʦʟʯʠʥʽʚ 1 % ʨʦʟʯʠʥʫ ʢʠʩʣʦʪʠ ʩʫʣʴʬʘʪʥʦʾ ʚ ʘʙʩʦʣʶʪʥʦʤʫ ʝʪʘʥʦʣʽ: 

 

ʇʨʠ ʮʴʦʤʫ ʦʜʝʨʞʫʚʘʣʠ ʽʥʪʝʥʩʠʚʥʝ ʨʦʞʝʚʝ ʟʘʙʘʨʚʣʝʥʥʷ, ʧʦʚôʷʟʘʥʝ ʟ ʚʠ-

ʚʽʣʴʥʝʥʥʷʤ ʤʝʪʠʣʦʚʦʛʦ ʦʨʘʥʞʝʚʦʛʦ. ʂʽʣʴʢʽʩʪʴ ʤʝʪʠʣʦʚʦʛʦ ʦʨʘʥʞʝʚʦʛʦ ʧʨʠ 

ʮʴʦʤʫ ʝʢʚʽʚʘʣʝʥʪʥʘ ʢʽʣʴʢʦʩʪʽ ʢʣʦʧʽʜʦʛʨʝʣʶ ʚ ʽʦʥʥʠʭ ʘʩʦʮʽʘʪʘʭ. ʇʦʪʨʽʙʥʦ ʟʘ-

ʟʥʘʯʠʪʠ, ʱʦ ʩʘʤ ʤʝʪʠʣʦʚʠʡ ʦʨʘʥʞʝʚʠʡ ʥʝ ʝʢʩʪʨʘʛʫʻʪʴʩʷ ʭʣʦʨʦʬʦʨʤʦʤ ʟ ʚʦʜ-

ʥʠʭ ʨʦʟʯʠʥʽʚ, ʘ ʪʦʤʫ ʥʝ ʟʘʚʘʞʘʻ ʢʽʣʴʢʽʩʥʦʤʫ ʚʠʟʥʘʯʝʥʥʶ ʢʣʦʧʽʜʦʛʨʝʣʶ.  

 

4.4.1 ɺʩʪʘʥʦʚʣʝʥʥʷ ʟʥʘʯʝʥʥʷ ʨʅ ʩʝʨʝʜʦʚʠʱʘ, ʦʧʪʠʤʘʣʴʥʦʛʦ ʜʣʷ ʧʨʦʚʝ-

ʜʝʥʥʷ ʘʥʘʣʽʟʫ 

 

ɼʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʟʥʘʯʝʥʥʷ ʨʅ, ʧʨʠ ʷʢʦʤʫ ʤʘʻ ʤʽʩʮʝ ʤʘʢʩʠʤʘʣʴʥʠʡ ʩʪʫ-

ʧʽʥʴ ʝʢʩʪʨʘʢʮʽʾ ʽʦʥʥʠʭ ʘʩʦʮʽʘʪʽʚ, ʙʫʣʦ ʚʠʛʦʪʦʚʣʝʥʦ ʨʷʜ ʙʫʬʝʨʥʠʭ ʨʦʟʯʠʥʽʚ 

(ʘʮʝʪʘʪʥʠʭ ʪʘ ʬʪʘʣʘʪʥʠʭ) ʟ ʨʅ ʚʽʜ 3,0 ʜʦ 6,0 (ʨʦʟʜiʣ 2). ɺʝʣʠʯʠʥʠ ʨʅ ʙʫʬʝʨ-

ʥʠʭ ʨʦʟʯʠʥʽʚ ʢʦʥʪʨʦʣʶʚʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʽʦʥʦʤʽʨʫ ʕɺ-74.  

ɺ ʨʦʙʦʪʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ 0,02 % ʨʦʟʯʠʥ ʤʝʪʠʣʦʚʦʛʦ ʦʨʘʥʞʝʚʦʛʦ. 

ʉʪʘʥʜʘʨʪʥʠʡ ʨʦʟʯʠʥ ʢʣʦʧʽʜʦʛʨʝʣʶ 1 ʛʦʪʫʚʘʣʠ ʫ 0,01 ʄ ʨʦʟʯʠʥʽ ʢʠʩʣʦ-

ʪʠ ʭʣʦʨʠʜʥʦʾ ʥʘʩʪʫʧʥʠʤ ʩʧʦʩʦʙʦʤ: 50,0 ʤʛ ʢʣʦʧʽʜʦʛʨʝʣʶ ʙʽʩʫʣʴʬʘʪʫ ʚʥʦʩʠʣʠ 

ʚ ʤʽʨʥʫ ʢʦʣʙʫ ʤʽʩʪʢʽʩʪʶ 250,0 ʤʣ, ʨʦʟʯʠʥʷʣʠ ʫ 0,01 ʄ ʨʦʟʯʠʥʽ ʢʠʩʣʦʪʠ ʭʣʦ-

ʨʠʜʥʦʾ ʽ ʜʦʚʦʜʠʣʠ ʦʙôʻʤ ʨʦʟʯʠʥʫ 0,01 ʄ ʨʦʟʯʠʥʦʤ ʢʠʩʣʦʪʠ ʭʣʦʨʠʜʥʦʾ ʜʦ ʧʦʟ-



107 

 

ʥʘʯʢʠ (ʩʪʘʥʜʘʨʪʥʠʡ ʨʦʟʯʠʥ 1, ʢʦʥʮʝʥʪʨʘʮʽʷ 200 ʤʢʛ/ʤʣ). ʋ ʤʽʨʥʫ ʢʦʣʙʫ ʤʽʩ-

ʪʢʽʩʪʶ 100,0 ʤʣ ʚʥʦʩʠʣʠ ʽʟ ʙʶʨʝʪʢʠ 10,00 ʤʣ ʩʪʘʥʜʘʨʪʥʦʛʦ ʨʦʟʯʠʥʫ ʢʣʦʧʽʜʦʛ-

ʨʝʣʶ 1 ʽ ʜʦʚʦʜʠʣʠ ʦʙôʻʤ ʨʦʟʯʠʥʫ 0,01 ʄ ʨʦʟʯʠʥʦʤ ʢʠʩʣʦʪʠ ʭʣʦʨʠʜʥʦʾ ʜʦ ʧʦʟ-

ʥʘʯʢʠ (ʩʪʘʥʜʘʨʪʥʠʡ ʨʦʟʯʠʥ 2, ʢʦʥʮʝʥʪʨʘʮʽʷ 20 ʤʢʛ/ʤʣ).  

ɺ ʨʷʜ ʜʽʣʠʣʴʥʠʭ ʣʽʡʦʢ ʚʥʦʩʠʣʠ ʧʦ 5,00 ʤʣ ʙʫʬʝʨʥʦʾ ʩʫʤʽʰʽ ʟ ʨʽʟʥʠʤʠ 

ʟʥʘʯʝʥʥʷʤʠ ʨʅ, ʧʦ 5,00 ʤʣ 0,02 % ʨʦʟʯʠʥʫ ʤʝʪʠʣʦʚʦʛʦ ʦʨʘʥʞʝʚʦʛʦ ʪʘ ʧʦ 5,00 

ʤʣ ʩʪʘʥʜʘʨʪʥʦʛʦ ʨʦʟʯʠʥʫ ʢʣʦʧʽʜʦʛʨʝʣʶ 2. ɼʦ ʦʪʨʠʤʘʥʠʭ ʩʫʤʽʰʝʡ ʜʦʜʘʚʘʣʠ 

ʧʦ 10,00 ʤʣ ʭʣʦʨʦʬʦʨʤʫ. ʉʫʤʽʰʽ ʫ ʜʽʣʠʣʴʥʠʭ ʣʽʡʢʘʭ ʩʪʨʫʰʫʚʘʣʠ ʚʧʨʦʜʦʚʞ 5 

ʭʚ. ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʭʘʥʽʯʥʦʛʦ ʩʪʨʫʰʫʚʘʯʘ ʽ ʟʘʣʠʰʘʣʠ ʥʘ 10 ʭʚ. ʜʣʷ ʨʦʟʜʽʣʝʥ-

ʥʷ ʰʘʨʽʚ. ɿʙʠʨʘʣʠ ʧʦ 8,00 ʤʣ ʭʣʦʨʦʬʦʨʤʥʠʭ ʰʘʨʽʚ, ʚʽʜʢʠʜʘʶʯʠ ʾʭ ʧʝʨʰʽ ʪʘ 

ʦʩʪʘʥʥʽ ʧʦʨʮʽʾ (ʙʣʠʟʴʢʦ 1,00 ʤʣ), ʽ ʜʦʜʘʚʘʣʠ ʜʦ ʥʠʭ ʧʦ 2,00 ʤʣ 1 % ʨʦʟʯʠʥʫ 

ʢʠʩʣʦʪʠ ʩʫʣʴʬʘʪʥʦʾ ʚ ʘʙʩʦʣʶʪʥʦʤʫ ʝʪʘʥʦʣʽ. ʆʜʝʨʞʘʥʫ ʩʫʤʽʰ ʨʝʪʝʣʴʥʦ ʧʝʨʝ-

ʤʽʰʫʚʘʣʠ ʪʘ ʚʠʟʥʘʯʘʣʠ ʦʧʪʠʯʥʫ ʛʫʩʪʠʥʫ ʥʘ ʬʦʪʦʝʣʝʢʪʨʦʢʦʣʦʨʠʤʝʪʨʽ ʂʌʂ-2 ʚ 

ʢʶʚʝʪʽ ʟ ʪʦʚʱʠʥʦʶ ʰʘʨʫ 10 ʤʤ (ʩʚʽʪʣʦʬʽʣʴʪʨ ʟ ɚʝʬ = 540 Ñ 10 ʥʤ). ʗʢ ʨʦʟʯʠʥ 

ʧʦʨʽʚʥʷʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʭʣʦʨʦʬʦʨʤ. 

ɽʢʩʧʝʨʠʤʝʥʪ ʚʠʢʦʥʫʚʘʣʠ ʪʨʠʯʽ. 

ʈʝʟʫʣʴʪʘʪʠ ʚʠʢʦʥʘʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣ. 4.10. 

ʊʘʙʣʠʮʷ 4.10 

ɿʘʣʝʞʥʽʩʪʴ ʦʧʪʠʯʥʦʾ ʛʫʩʪʠʥʠ ʨʦʟʯʠʥʽʚ ʽʦʥʥʠʭ ʘʩʦʮʽʘʪʽʚ ʤʝʪʠʣʦʚʦʛʦ  

ʦʨʘʥʞʝʚʦʛʦ ʟ ʢʣʦʧʽʜʦʛʨʝʣʻʤ ʚʽʜ ʨʅ ʩʝʨʝʜʦʚʠʱʘ (ɚʝʬ = 540 Ñ 10 ʥʤ; l = 10 

ʤʤ) 

ʨʅ ʙʫʬʝʨʥʦʾ ʩʫʤʽʰʽ 
ʆʧʪʠʯʥʘ ʛʫʩʪʠʥʘ 

ɸ̔ ɸ RSD, % 

1 2 3 4 

3,00 

0,22 

0,21 5,413 0,22 

0,20 

3,50 

0,33 

0,32 3,125 0,31 

0,32 

4,20 

0,41 

0,41 4,878 
0,39 

0,43 

0,11 
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ʇʨʦʜʦʚʞ.ʪʘʙʣ 4.10 

1 2 3 4 

4,50 

0,43 

0,45 5,879 0,44 

0,48 

4,60 

0,56 

0,56 3,571 0,58 

0,54 

4,70 

0,41 

0,42 6,299 0,40 

0,45 

4,80 

0,35 

0,34 5,094 0,32 

0,35 

5,20 

0,20 

0,21 8,248 0,20 

0,23 

6,00 

0,11 

0,10 17,321 0,11 

0,08 

ʅʘʚʝʜʝʥʽ ʚ ʪʘʙʣ. 4.10  ʜʘʥʽ ʩʚʽʜʯʘʪʴ, ʱʦ ʽʦʥʥʽ ʘʩʦʮʽʘʪʠ ʢʣʦʧʽʜʦʛʨʝʣʶ ʟ 

ʤʝʪʠʣʦʚʠʤ ʦʨʘʥʞʝʚʠʤ ʚ ʥʘʡʙʽʣʴʰʽʡ ʢʽʣʴʢʦʩʪʽ ʝʢʩʪʨʘʛʫʶʪʴʩʷ ʭʣʦʨʦʬʦʨʤʦʤ 

ʧʨʠ ʨʅ = 4,6. ʊʦʤʫ ʧʨʠ ʚʩʽʭ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʘʮʝ-

ʪʘʪʥʫ ʙʫʬʝʨʥʫ ʩʫʤʽʰ ʟ ʨȼ 4,6. 

 

4.4.2 ɺʠʙʽʨ ʦʧʪʠʤʘʣʴʥʦʛʦ ʦʙôʻʤʫ ʨʦʟʯʠʥʫ ʤʝʪʠʣʦʚʦʛʦ ʦʨʘʥʞʝʚʦʛʦ 

 

 ʆʧʪʠʤʘʣʴʥʫ ʢʽʣʴʢʽʩʪʴ 0,02 % ʨʦʟʯʠʥʫ ʤʝʪʠʣʦʚʦʛʦ ʦʨʘʥʞʝʚʦʛʦ ʨʦʟʨʘʭʦ-

ʚʫʚʘʣʠ ʟʘ ʤʘʢʩʠʤʘʣʴʥʠʤ ʚʠʭʦʜʦʤ ʧʨʦʜʫʢʪʫ ʨʝʘʢʮʽʾ, ʪʦʙʪʦ ʟʘ ʤʘʢʩʠʤʘʣʴʥʠʤ 

ʩʚʽʪʣʦʧʦʛʣʠʥʘʥʥʷʤ.  

ɺ ʨʷʜ ʜʽʣʠʣʴʥʠʭ ʣʽʡʦʢ ʚʥʦʩʠʣʠ ʧʦ 5,00 ʤʣ ʘʮʝʪʘʪʥʦʾ ʙʫʬʝʨʥʦʾ ʩʫʤʽʰʽ ʟ 

ʨʅ = 4,6, ʧʦ 5,00 ʤʣ ʩʪʘʥʜʘʨʪʥʦʛʦ ʨʦʟʯʠʥʫ ʢʣʦʧʽʜʦʛʨʝʣʶ 2 ʪʘ ʧʦ 3,00; 4,00; 

5,00; 6,00 ʪʘ 7,00 ʤʣ 0,02 % ʨʦʟʯʠʥʫ ʤʝʪʠʣʦʚʦʛʦ ʦʨʘʥʞʝʚʦʛʦ. ɼʦ ʦʪʨʠʤʘʥʠʭ 

ʩʫʤʽʰʝʡ ʜʦʜʘʚʘʣʠ ʧʦ 10,00 ʤʣ ʭʣʦʨʦʬʦʨʤʫ. ʉʫʤʽʰʽ ʫ ʜʽʣʠʣʴʥʠʭ ʣʽʡʢʘʭ ʩʪʨʫ-
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ʰʫʚʘʣʠ ʧʨʦʪʷʛʦʤ 5 ʭʚ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʭʘʥʽʯʥʦʛʦ ʩʪʨʫh ʫʚʘʯʘ ʽ ʟʘʣʠʰʘʣʠ ʥʘ 

10 ʭʚ ʜʣʷ ʨʦʟʜʽʣʝʥʥʷ ʰʘʨʽʚ. ɿʙʠʨʘʣʠ ʧʦ 8,00 ʤʣ ʭʣʦʨʦʬʦʨʤʥʠʭ ʰʘʨʽʚ, ʚʽʜʢʠ-

ʜʘʶʯʠ ʾʭ ʧʝʨʰʽ ʪʘ ʦʩʪʘʥʥʽ ʧʦʨʮʽʾ (ʙʣʠʟʴʢʦ 1,00 ʤʣ), ʽ ʜʦʜʘʚʘʣʠ ʜʦ ʥʠʭ ʧʦ 2,00 

ʤʣ 1 % ʨʦʟʯʠʥʫ ʢʠʩʣʦʪʠ ʩʫʣʴʬʘʪʥʦʾ ʚ ʘʙʩʦʣʶʪʥʦʤʫ ʝʪʘʥʦʣʽ. ʆʜʝʨʞʘʥʫ ʩʫʤʽʰ 

ʨʝʪʝʣʴʥʦ ʧʝʨʝʤʽʰʫʚʘʣʠ ʪʘ ʚʠʟʥʘʯʘʣʠ ʦʧʪʠʯʥʫ ʛʫʩʪʠʥʫ ʥʘ ʬʦʪʦʝʣʝʢʪʨʦʢʦʣʦ-

ʨʠʤʝʪʨʽ ʂʌʂ-2 ʚ ʢʶʚʝʪʽ ʟ ʪʦʚʱʠʥʦʶ ʰʘʨʫ 10 ʤʤ (ʩʚʽʪʣʦʬʽʣʴʪʨ ʟ ɚʝʬ = 540 Ñ 

10 ʥʤ). ʗʢ ʨʦʟʯʠʥ ʧʦʨʽʚʥʷʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʭʣʦʨʦʬʦʨʤ. 

ɽʢʩʧʝʨʠʤʝʥʪ ʚʠʢʦʥʫʚʘʣʠ ʪʨʠʯʽ. 

ʈʝʟʫʣʴʪʘʪʠ ʚʠʢʦʥʘʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣ. 4.11. 

ʊʘʙʣʠʮʷ 4.11 

ɿʘʣʝʞʥʽʩʪʴ ʦʧʪʠʯʥʦʾ ʛʫʩʪʠʥʠ ʨʦʟʯʠʥʽʚ ʽʦʥʥʠʭ ʘʩʦʮʽʘʪʽʚ  

ʤʝʪʠʣʦʚʦʛʦ ʦʨʘʥʞʝʚʦʛʦ ʟ ʢʣʦʧʽʜʦʛʨʝʣʻʤ ʚʽʜ ʜʦʜʘʥʦʛʦ ʦʙôʻʤʫ  

0,02% ʨʦʟʯʠʥʫ ʤʝʪʠʣʦʚʦʛʦ ʦʨʘʥʞʝʚʦʛʦ (ɚʝʬ = 540 Ñ 10 ʥʤ; l = 10 ʤʤ) 

ɼʦʜʘʥʦ 0,02% ʨʦʟʯʠʥʫ 

ʤʝʪʠʣʦʚʦʛʦ ʦʨʘʥʞʝʚʦʛʦ, 

ʤʣ 

ʆʧʪʠʯʥʘ ʛʫʩʪʠʥʘ 

ɸ̔ ɸ RSD, % 

3,00 

0,41 

0,41 4,878 0,39 

0,43 

4,00 

0,51 

0,51 1,961 0,50 

0,52 

5,00 

0,56 

0,56 3,571 0,58 

0,54 

6,00 

0,55 

0,55 1,818 0,56 

0,54 

7,00 

0,56 

0,55 3,149 0,56 

0,53 

ʅʘʚʝʜʝʥʽ ʚ ʪʘʙʣ. 4.11. ʜʘʥʽ ʩʚʽʜʯʘʪʴ, ʱʦ 5,00 ʤʣ ï ʮʝ ʦʧʪʠʤʘʣʴʥʠʡ ʦʙôʻʤ 

0,02 % ʨʦʟʯʠʥʫ ʤʝʪʠʣʦʚʦʛʦ ʦʨʘʥʞʝʚʦʛʦ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʢʽʣʴʢʽʩʥʦʛʦ ʚʠʟʥʘ-

ʯʝʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʶ. 
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4.4.3 ʇʦʙʫʜʦʚʘ ʛʨʘʜʫʶʚʘʣʴʥʦʛʦ ʛʨʘʬʽʢʘ ʜʣʷ ʝʢʩʪʨʘʢʮʽʡʥʦ-

ʬʦʪʦʤʝʪʨʠʯʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʢʣʦʧʜ̔ʦʛʨʝʣʶ 

 

ɼʣʷ ʧʦʙʫʜʦʚʠ ʛʨʘʜʫʶʚʘʣʴʥʦʛʦ ʛʨʘʬʽʢʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʩʪʘʥʜʘʨʪʥʽ ʨʦʟ-

ʯʠʥʠ ʢʣʦʧʽʜʦʛʨʝʣʶ ʚ 0,01 ʄ ʨʦʟʯʠʥʽ ʢʠʩʣʦʪʠ ʭʣʦʨʠʜʥʦʾ. 

50,0 ʤʛ ʢʣʦʧʽʜʦʛʨʝʣʶ ʙʽʩʫʣʴʬʘʪʫ ʚʥʦʩʠʣʠ ʚ ʤʽʨʥʫ ʢʦʣʙʫ ʤʽʩʪʢʽʩʪʶ 250,0 

ʤʣ, ʨʦʟʯʠʥʷʣʠ ʫ 0,01 ʄ ʨʦʟʯʠʥʽ ʢʠʩʣʦʪʠ ʭʣʦʨʠʜʥʦʾ ʽ ʜʦʚʦʜʠʣʠ ʦʙôʻʤ ʨʦʟʯʠʥʫ 

0,01 ʄ ʨʦʟʯʠʥʦʤ ʢʠʩʣʦʪʠ ʭʣʦʨʠʜʥʦʾ ʜʦ ʧʦʟʥʘʯʢʠ (ʩʪʘʥʜʘʨʪʥʠʡ ʨʦʟʯʠʥ 1, 

ʢʦʥʮʝʥʪʨʘʮʽʷ 200 ʤʢʛ/ʤʣ). ʋ ʤʽʨʥʫ ʢʦʣʙʫ ʤʽʩʪʢʽʩʪʶ 100,0 ʤʣ ʚʥʦʩʠʣʠ ʽʟ ʙʶ-

ʨʝʪʢʠ 20,00 ʤʣ ʩʪʘʥʜʘʨʪʥʦʛʦ ʨʦʟʯʠʥʫ ʢʣʦʧʽʜʦʛʨʝʣʶ 1 ʽ ʜʦʚʦʜʠʣʠ ʦʙôʻʤ ʨʦʟ-

ʯʠʥʫ 0,01 ʄ ʨʦʟʯʠʥʦʤ ʢʠʩʣʦʪʠ ʭʣʦʨʠʜʥʦʾ ʜʦ ʧʦʟʥʘʯʢʠ (ʩʪʘʥʜʘʨʪʥʠʡ ʨʦʟʯʠʥ 

2, ʢʦʥʮʝʥʪʨʘʮʽʷ 40 ʤʢʛ/ʤʣ). ʋ ʨʷʜ ʤʽʨʥʠʭ ʢʦʣʙ ʤʽʩʪʢʽʩʪʶ 100,0 ʤʣ ʚʥʦʩʠʣʠ ʽʟ 

ʙʶʨʝʪʢʠ 5,00; 10,00 ʪʘ 20,00 ʤʣ ʩʪʘʥʜʘʨʪʥʦʛʦ ʨʦʟʯʠʥʫ ʢʣʦʧʽʜʦʛʨʝʣʶ 2 ʚʽʜʧʦ-

ʚʽʜʥʦ ʽ ʜʦʚʦʜʠʣʠ ʦʙôʻʤʠ ʨʦʟʯʠʥʽʚ 0,01 ʄ ʨʦʟʯʠʥʦʤ ʢʠʩʣʦʪʠ ʭʣʦʨʠʜʥʦʾ ʜʦ ʧʦ-

ʟʥʘʯʢʠ (ʨʦʟʯʠʥʠ 3, 4 ʪʘ 5 ʚʽʜʧʦʚʽʜʥʦ, ʢʦʥʮʝʥʪʨʘʮʽʷ 2, 4 ʪʘ 8 ʤʢʛ/ʤʣ). ʋ ʨʷʜ ʤʽ-

ʨʥʠʭ ʢʦʣʙ ʤʽʩʪʢʽʩʪʶ 100,0 ʤʣ ʚʥʦʩʠʣʠ ʽʟ ʙʶʨʝʪʢʠ 8,00; 10,00; 14,00 ʪʘ 16,00 

ʤʣ ʩʪʘʥʜʘʨʪʥʦʛʦ ʨʦʟʯʠʥʫ ʢʣʦʧʽʜʦʛʨʝʣʶ 1 ʚʽʜʧʦʚʽʜʥʦ ʽ ʜʦʚʦʜʠʣʠ ʦʙôʻʤʠ ʨʦʟ-

ʯʠʥʽʚ 0,01 ʄ ʨʦʟʯʠʥʦʤ ʢʠʩʣʦʪʠ ʭʣʦʨʠʜʥʦʾ ʜʦ ʧʦʟʥʘʯʢʠ (ʨʦʟʯʠʥʠ 6, 7, 8 ʪʘ 9 

ʚ̔ʜʧʦʚʽʜʥʦ, ʢʦʥʮʝʥʪʨʘʮʽʷ 16, 20, 28 ʪʘ 32 ʤʢʛ/ʤʣ).  

ɺ ʨʷʜ ʜʽʣʠʣʴʥʠʭ ʣʽʡʦʢ ʚʥʦʩʠʣʠ ʧʦ 5,00 ʤʣ ʘʮʝʪʘʪʥʦʛʦ ʙʫʬʝʨʥʦʛʦ ʨʦʟʯʠ-

ʥʫ ʟ ʨʅ = 4,6, ʧʦ 5,00 ʤʣ 0,02 % ʨʦʟʯʠʥʫ ʤʝʪʠʣʦʚʦʛʦ ʦʨʘʥʞʝʚʦʛʦ ʪʘ ʧʦ 5,00 ʤʣ 

ʨʦʟʯʠʥʽʚ ʢʣʦʧʽʜʦʛʨʝʣʶ 2, 3, 4, 5, 6, 7, 8 ʪʘ 9 ʚʽʜʧʦʚʽʜʥʦ. ɼʦ ʦʪʨʠʤʘʥʠʭ ʩʫʤʽ-

ʰʝʡ ʜʦʜʘʚʘʣʠ ʧʦ 10,00 ʤʣ ʭʣʦʨʦʬʦʨʤʫ. ʉʫʤʽʰʽ ʫ ʜʽʣʠʣʴʥʠʭ ʣʽʡʢʘʭ ʩʪʨʫʰʫʚʘ-

ʣʠ ʚʧʨʦʜʦʚʞ 5 ʭʚ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʭʘʥʽʯʥʦʛʦ ʩʪʨʫʰʫʚʘʯʘ ʽ ʟʘʣʠʰʘʣʠ ʥʘ 10 ʭʚ 

ʜʣʷ ʨʦʟʜʽʣʝʥʥʷ ʰʘʨʽʚ. ɿʙʠʨʘʣʠ ʧʦ 8,00 ʤʣ ʭʣʦʨʦʬʦʨʤʥʦʛʦ ʰʘʨʫ, ʚʽʜʢʠʜʘʁ ʯʠ 

ʾʭ ʧʝʨʰʽ ʪʘ ʦʩʪʘʥʥʽ ʧʦʨʮʽʾ (ʙʣʠʟʴʢʦ 1,00 ʤʣ), ʽ ʜʦʜʘʚʘʣʠ ʜʦ ʥʠʭ ʧʦ 2,00 ʤʣ 1 % 

ʨʦʟʯʠʥʫ ʢʠʩʣʦʪʠ ʩʫʣʴʬʘʪʥʦʾ ʚ ʘʙʩʦʣʶʪʥʦʤʫ ʝʪʘʥʦʣʽ. ʆʜʝʨʞʘʥʽ ʩʫʤʽʰʽ ʨʝʪʝ-

ʣʴʥʦ ʧʝʨʝʤʽʰʫʚʘʣʠ ʪʘ ʚʠʟʥʘʯʘʣʠ ʦʧʪʠʯʥʫ ʛʫʩʪʠʥʫ ʥʘ ʬʦʪʦʝʣʝʢʪʨʦʢʦʣʦʨʠʤʝʪ-

ʨʽ ʂʌʂ-2 ʚ ʢʶʚʝʪʽ ʟ ʪʦʚʱʠʥʦʶ ʰʘʨʫ 10 ʤʤ (ʩʚʽʪʣʦʬʽʣʴʪʨ ʟ ɚʝʬ = 540 Ñ 10 ʥʤ). 
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ʗʢ ʨʦʟʯʠʥ ʧʦʨʽʚʥʷʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʭʣʦʨʦʬʦʨʤ. 

ɽʢʩʧʝʨʠʤʝʥʪ ʚʠʢʦʥʫʚʘʣʠ ʪʨʠʯʽ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʚʠʤʽʨʫ ʦʧʪʠʯʥʦʾ ʛʫʩʪʠʥʠ ʙʫʜʫʚʘʣʠ ʛʨʘʜʫʶʚʘʣʴʥʠʡ ʛʨʘ-

ʬʽʢ. ʈʝʟʫʣʴʪʘʪʠ ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣ. 4.12  ʪʘ ʥʘ ʨʠʩ. 4.5. 

ʊʘʙʣʠʮʷ 4.12 

ɿʘʣʝʞʥʽʩʪʴ ʦʧʪʠʯʥʦʾ ʛʫʩʪʠʥʠ ʨʦʟʯʠʥʽʚ ʽʦʥʥʠʭ ʘʩʦʮʽʘʪʽʚ  

ʤʝʪʠʣʦʚʦʛʦ ʦʨʘʥʞʝʚʦʛʦ ʟ ʢʣʦʧʽʜʦʛʨʝʣʻʤ ʚʽʜ ʢʽʣʴʢʦʩʪʽ ʢʣʦʧʽʜʦʛʨʝʣʶ 

(ɚʝʬ = 540 Ñ 10 ʥʤ; l = 10 ʤʤ) 

ɺʚʝʜʝʥʦ ʢʣʦʧʽʜʦʛʨʝʣʶ  

ʚ ʧʨʦʙʫ, ʤʢʛ 

ʆʧʪʠʯʥʘ ʛʫʩʪʠʥʘ 

ɸ̔ ɸ RSD, % 

10,00 

0,12 

0,13 13,323 0,12 

0,15 

20,00 

0,17 

0,175 4,949 0,17 

0,185 

40,00 

0,27 

0,27 3,704 0,28 

0,26 

80,00 

0,46 

0,45 3,849 0,46 

0,43 

100,00 

0,56 

0,56 3,571 0,58 

0,54 

140,00 

0,74 

0,74 1,351 0,75 

0,73 

160,00 

0,81 

0,82 2,112 0,81 

0,84 

200,00 

1,00 

1,00 2,508 1,03 

0,98 
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ʉ, ʤʢʛ 

ʚ ʧʨʦʙ ̔

ʈʠʩ 4.5 ɻʨʘʜʫʶʚʘʣʴʥʠʡ ʛʨʘʬʽʢ ʜʣʷ ʝʢʩʪʨʘʢʮʽʡʥʦ-ʬʦʪʦʤʝʪʨʠʯʥʦʛʦ ʚʠʟʥʘ-

ʯʝʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʶ (ɚʝʬ = 540 Ñ 10 ʥʤ; l = 10 ʤʤ) 

ʅʘʚʝʜʝʥʦʤʫ ʛʨʘʜʫʶʚʘʣʴʥʦʤʫ ʛʨʘʬʽʢʫ ʚʽʜʧʦʚʽʜʘʻ ʨʽʚʥʷʥʥʷ ʧʨʷʤʦʾ (4.7) 

ʚʠʜʫ y = bx + a, ʱʦ ʤʘʻ ʚʠʛʣʷʜ: 

ɸ = 0,004617ĿC+0,08567,                                     (4.7) 

ʜʝ ɸ ï ʦʧʪʠʯʥʘ ʛʫʩʪʠʥʘ ʨʦʟʯʠʥʫ ʽʦʥʥʠʭ ʘʩʦʮʽʘʪʽʚ ʤʝʪʠʣʦʚʦʛʦ ʦʨʘʥʞʝʚʦʛʦ 

ʟ ʢʣʦʧʽʜʦʛʨʝʣʝʤ;  

ʉ ï ʚʤʽʩʪ ʢʣʦʧʽʜʦʛʨʝʣʶ ʚ ʧʨʦʙʽ, ʤʢʛ.  

ʄʝʪʨʦʣʦʛʽʯʥʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʦʪʨʠʤʘʥʦʾ ʛʨʘʜʫʶʚʘʣʴʥʦʾ ʟʘʣʝʞʥʦʩʪʽ ʥʘ-

ʚʝʜʝʥʦ ʚ ʪʘʙʣ. 4.13. 

ʇʽʩʣʷ ʧʝʨʝʚʽʨʢʠ ʟʥʘʯʫʱʦʩʪʽ ʢʦʝʬʽʮʽʻʥʪʘ ʘ ʚ ʨʽʚʥʷʥʥʽ (4.7) ʙʫʣʦ ʟʨʦʙʣʝʥʦ 

ʚʠʩʥʦʚʦʢ ʧʨʦ ʥʝʤʦʞʣʠʚʽʩʪʴ ʧʝʨʝʭʦʜʫ ʜʦ ʨʽʚʥʷʥʥʷ ʚʠʜʫ y = bôx [125]. 
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ʊʘʙʣʠʮʷ 4.13 

ʄʝʪʨʦʣʦʛʽʯʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʛʨʘʜʫʶʚʘʣʴʥʦʾ ʟʘʣʝʞʥʦʩʪʽ ʦʧʪʠʯʥʦʾ ʛʫʩ-

ʪʠʥʠ ʨʦʟʯʠʥʽʚ ʽʦʥʥʠʭ ʘʩʦʮʽʘʪʽʚ ʤʝʪʠʣʦʚʦʛʦ ʦʨʘʥʞʝʚʦʛʦ ʟ ʢʣʦʧʽʜʦʛʨʝʣʻʤ  

ʚʽʜ ʚʤʽʩʪʫ ʢʣʦʧʽʜʦʛʨʝʣʶ (y = bx + a), ʦʪʨʠʤʘʥʦʾ ʤʝʪʦʜʦʤ ʝʢʩʪʨʘʢʮʽʡʥʦʾ 

ʬʦʪʦʤʝʪʨʽʾ  (ɚʝʬ = 540 Ñ 10 ʥʤ; l = 10 ʤʤ) (n = 8; ʈ = 0,95) 

r b a S
2
 ȹb ȹa 

0,9987 0,004617 0,08567 0,0002231 0,00009788 0,01114 

ʅʘʚʝʜʝʥʽ ʚ ʪʘʙʣ. 4.12 ʪʘ ʥʘ ʨʠʩ. 4.5  ʜʘʥʽ ʩʚʽʜʯʘʪʴ ʧʨʦ ʪʝ, ʱʦ ʦʧʪʠʯʥʘ ʛʫʩ-

ʪʠʥʘ ʨʦʟʯʠʥʽʚ ʽʦʥʥʠʭ ʘʩʦʮʽʘʪʽʚ ʤʝʪʠʣʦʚʦʛʦ ʦʨʘʥʞʝʚʦʛʦ ʟ ʢʣʦʧʽʜʦʛʨʝʣʻʤ ʧʽʜ-

ʧʦʨʷʜʢʦʚʫʻʪʴʩʷ ʟʘʢʦʥʫ ʩʚʽʪʣʦʧʦʛʣʠʥʘʥʥʷ ɹʫʛʝʨʘ-ʃʘʤʙʝʨʪʘ-ɹʝʨʘ ʚ ʽʥʪʝʨʚʘʣʽ 

ʢʦʥʮʝʥʪʨʘʮʽʡ ʚʽʜ 10 ʜʦ 200 ʤʢʛ ʢʣʦʧʽʜʦʛʨʝʣʶ ʚ ʧʨʦʙʽ. 

 

4.4.4 ʂʽʣʴʢʽʩʥʝ ʚʠʟʥʘʯʝʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʶ ʚ ʤʦʜʝʣʴʥʠʭ ʨʦʟʯʠʥʘʭ ʟʘ ʜʦ-

ʧʦʤʦʛʦʶ ʨʦʟʨʦʙʣʝʥʦʾ ʤʝʪʦʜʠʢʠ ʝʢʩʪʨʘʢʮʽʡʥʦ-ʬʦʪʦʤʝʪʨʠʯʥʦʛʦ ʚʠʟʥʘʯʝʥʥ ̫

 

ʈʦʟʨʦʙʣʝʥʫ ʤʝʪʦʜʠʢʫ ʝʢʩʪʨʘʢʮʽʡʥʦ-ʬʦʪʦʤʝʪʨʠʯʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʚʠʢʦʨʠ-

ʩʪʦʚʫʚʘʣʠ ʜʣʷ ʢʽʣʴʢʽʩʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʶ ʚ ʤʦʜʝʣʴʥʠʭ ʨʦʟʯʠʥʘʭ 

ʨʟ̔ʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ.  

ɹʫʣʦ ʚʠʛʦʪʦʚʣʝʥʦ ʚʽʩʽʤ ʤʦʜʝʣʴʥʠʭ ʨʦʟʯʠʥʽʚ ʢʣʦʧʽʜʦʛʨʝʣʶ ʟ ʢʦʥʮʝʥʪʨʘ-

ʮʽʻʶ 2,0; 4,0; 8,0; 16,0; 20,0; 28,0; 32,0 ʪʘ 40,0 ʤʢʛ/ʤʣ ʟʛʽʜʥʦ ʟ ʤʝʪʦʜʠʢʦʶ, ʥʘ-

ʚʝʜʝʥʦʶ ʚʠʱʝ (ʜʠʚ. ʨʦʟʜ. 4, ʧ. 4.2.3).  

ɺ ʨʷʜ ʜʽʣʠʣʴʥʠʭ ʣʽʡʦʢ ʚʥʦʩʠʣʠ ʧʦ 5,00 ʤʣ ʘʮʝʪʘʪʥʦʛʦ ʙʫʬʝʨʥʦʛʦ ʨʦʟʯʠ-

ʥʫ ʟ ʨʅ = 4,6, ʧʦ 5,00 ʤʣ 0,02 % ʨʦʟʯʠʥʫ ʤʝʪʠʣʦʚʦʛʦ ʦʨʘʥʞʝʚʦʛʦ ʪʘ ʧʦ 5,00 ʤʣ 

ʚʠʛʦʪʦʚʣʝʥʠʭ ʤʦʜʝʣʴʥʠʭ ʨʦʟʯʠʥʽʚ ʢʣʦʧʽʜʦʛʨʝʣʶ. ɼʦ ʦʪʨʠʤʘʥʠʭ ʩʫʤʽʰʝʡ ʜʦ-

ʜʘʚʘʣʠ ʧʦ 10,00 ʤʣ ʭʣʦʨʦʬʦʨʤʫ. ʉʫʤʽʰʽ ʫ ʜʽʣʠʣʴʥʠʭ ʣʽʡʢʘʭ ʩʪʨʫʰʫʚʘʣʠ 

ʚʧʨʦʜʦʚʞ 5 ʭʚ. ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʭʘʥʽʯʥʦʛʦ ʩʪʨʫʰʫʚʘʯʘ ʽ ʟʘʣʠʰʘʣʠ ʥʘ 10 ʭʚ. 

ʜʣʷ ʨʦʟʜʣ̔ʝʥʥʷ ʰʘʨʽʚ. ɿʙʠʨʘʣʠ ʧʦ 8,00 ʤʣ ʭʣʦʨʦʬʦʨʤʥʦʛʦ ʰʘʨʫ, ʚʽʜʢʠʜʘʶʯʠ 

ʾʭ ʧʝʨʰʽ ʪʘ ʦʩʪʘʥʥʽ ʧʦʨʮʽʾ (ʙʣʠʟʴʢʦ 1,00 ʤʣ), ʽ ʜʦʜʘʚʘʣʠ ʜʦ ʥʠʭ ʧʦ 2,00 ʤʣ 1 % 

ʨʦʟʯʠʥʫ ʢʠʩʣʦʪʠ ʩʫʣʴʬʘʪʥʦʾ ʚ ʘʙʩʦʣʶʪʥʦʤʫ ʝʪʘʥʦʣʽ. ʆʜʝʨʞʘʥʽ ʩʫʤʽʰʽ ʨʝʪʝ-
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ʣʴʥʦ ʧʝʨʝʤʽʰʫʚʘʣʠ ʪʘ ʚʠʟʥʘʯʘʣʠ ʦʧʪʠʯʥʫ ʛʫʩʪʠʥʫ ʥʘ ʬʦʪʦʝʣʝʢʪʨʦʢʦʣʦʨʠʤʝʪ-

ʨʽ ʂʌʂ-2 ʚ ʢʶʚʝʪʽ ʟ ʪʦʚʱʠʥʦʶ ʰʘʨʫ 10 ʤʤ (ʩʚʽʪʣʦʬʽʣʴʪʨ ʟ ɚʝʬ = 540 Ñ 10 ʥʤ). 

ʗʢ ʨʦʟʯʠʥ ʧʦʨʽʚʥʷʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʭʣʦʨʦʬʦʨʤ. 

ɼʣʷ ʨʦʟʨʘʭʫʥʢʫ ʚʤʽʩʪʫ ʢʣʦʧʽʜʦʛʨʝʣʶ ʚ ʤʦʜʝʣʴʥʠʭ ʨʦʟʯʠʥʘʭ ʚʠʢʦʨʠʩʪʦ-

ʚʫʚʘʣʠ ʛʨʘʜʫʶʚʘʣʴʥʠʡ ʛʨʘʬʽʢ (ʜʠʚ. ʨʠʩ. 4.5) ʘʙʦ ʨʽʚʥʷʥʥʷ ʧʨʷʤʦʾ (4.7). 

ʈʝʟʫʣʴʪʘʪʠ ʢʽʣʴʢʽʩʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʶ ʚ ʤʦʜʝʣʴʥʠʭ ʨʦʟʯʠʥʘʭ 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʦʟʨʦʙʣʝʥʦʾ ʤʝʪʦʜʠʢʠ ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣ. 4.14.  

ʊʘʙʣʠʮʷ 4.14 

ʈʝʟʫʣʴʪʘʪʠ ʝʢʩʪʨʘʢʮʽʡʥʦ-ʬʦʪʦʤʝʪʨʠʯʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʶ  

ʫ ʤʦʜʝʣʴʥʠʭ ʨʦʟʯʠʥʘʭ (ɚʝʬ = 540 Ñ 10 ʥʤ; l = 10 ʤʤ) 

ɺʥʝʩʝʥʦ  

ʢʣʦʧʽʜʦʛʨʝʣʶ 

ʚ ʧʨʦʙʫ, ʤʢʛ 

ʆʧʪʠʯʥʘ  

ʛʫʩʪʠʥʘ 

ɿʥʘʡʜʝʥʦ ʢʣʦʧʽʜʦʛʨʝʣʶ ʄʝʪʨʦʣʦʛʽʯʥʘ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ 

(n = 8; ʈ = 0,95) ʤʢʛ % 

10,00 0,13 9,60 96,00 X  = 99,20 

S = 2,19 

SX  = 0,77 

ȹX  = 1,83 

Ů = Ñ1,85% 

X  Ñ ȹX  = 

= 99,20 Ñ 1,83 

20,00 0,175 19,35 96,75 

40,00 0,27 39,92 99,80 

80,00 0,45 78,91 98,64 

100,00 0,56 102,74 102,74 

140,00 0,74 141,72 101,23 

160,00 0,82 159,05 99,41 

200,00 1,00 198,04 99,02 

ɿ ʜʘʥʠʭ, ʥʘʚʝʜʝʥʠʭ ʫ ʪʘʙʣ. 4.14, ʚʠʧʣʠʚʘʻ, ʱʦ ʚʽʜʥʦʩʥʘ ʥʝʚʠʟʥʘʯʝʥʽʩʪʴ 

ʩʝʨʝʜʥʴʦʛʦ ʨʝʟʫʣʴʪʘʪʫ ʧʨʠ ʢʽʣʴʢʽʩʥʦʤʫ ʚʠʟʥʘʯʝʥʥʽ ʢʣʦʧʽʜʦʛʨʝʣʶ ʤʝʪʦʜʦʤ ʝʢ-

ʩʪʨʘʢʮʽʡʥʦʾ ʬʦʪʦʤʝʪʨʽʾ ʥʝ ʧʝʨʝʚʠʱʫʻ Ñ 1,85 %.  

ʈʦʟʨʦʙʣʝʥʫ ʤʝʪʦʜʠʢʫ ʝʢʩʪʨʘʢʮʽʡʥʦ-ʬʦʪʦʤʝʪʨʠʯʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʚʠʢʦʨʠ-

ʩʪʦʚʫʚʘʣʠ ʜʣʷ ʢʽʣʴʢʽʩʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʶ, ʚʠʜʽʣʝʥʦʛʦ ʽʟ ʙʽʦʣʦʛʽʯ-

ʥʦʛʦ ʤʘʪʝʨʽʘʣʫ (ʜʠʚ. ʨʦʟʜ. 6, ʧ. 6.7.2).  

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʦʧʫʙʣʽʢʦʚʘʥʦ ʚ ʣʽʪʝʨʘʪʫʨʽ [130] ɹʦʥʜʘʨ ɺ. ʉ., ɸʥʦ-

ʩʦʚʘ ʃ. ʉ. ɽʢʩʪʨʘʢʮʽʡʥʦ-ʬʦʪʦʤʝʪʨʠʯʥʝ ʚʠʟʥʘʯʝʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʶ. 

ʋʢʨʘʾʥʩʴʢʠʡ ʤʝʜʠʯʥʠʡ ʘʣʴʤʘʥʘʭ. 2012. ʊ. 15, ˉ5 (ʜʦʜʘʪʦʢ). ʉ. 43 ï 44. 
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4.5 ɺʘʣʽʜʘʮʽʡʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʝʢʩʪʨʘʢʮʽʡʥʦʾ ʬʦʪʦʤʝʪʨʽʾ ʚʠʟʥʘʯʝʥʥʷ 

ʢʣʦʧʽʜʦʛʨʝʣʶ ʫ ʨʦʟʯʠʥʘʭ  

 

ɺʘʣʽʜʘʮʽʶ ʝʢʩʪʨʘʢʮʽʡʥʦʛʦ ʬʦʪʦʤʝʪʨʠʯʥʦʛʦ ʤʝʪʦʜʫ ʚʠʟʥʘʯʝʥʥʷ ʢʣʦʧʽʜʦʛ-

ʨʝʣʶ ʫ 0,01 ʄ ʨʦʟʯʠʥʽ ʢʠʩʣʦʪʠ ʭʣʦʨʠʜʥʦʾ ʧʨʦʚʦʜʠʣʠ ʟʘ ʥʘʩʪʫʧʥʠʤʠ ʧʘʨʘʤʝʪ-

ʨʘʤʠ: ʣʽʥʽʡʥʽʩʪʴ, ʧʨʝʮʠʟʽʡʥʽʩʪʴ, ʧʨʘʚʠʣʴʥʽʩʪʴ ʪʘ ʚʽʜʪʚʦʨʶʚʘʥʽʩʪʴ [124, 125, 

126, 127]. 

ʄʝʪʦʜʠʢʘ ʚʠʟʥʘʯʝʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʶ ʝʢʩʪʨʘʢʮʽʡʥʦ-ʬʦʪʦʤʝʪʨʠʯʥʠʤ ʤʝʪʦ-

ʜʦʤ ʚʘʣʽʜʦʚʘʥʘ ʟʘ ʧʘʨʘʤʝʪʨʘʤʠ: ʜʽʘʧʘʟʦʥ ʣʥ̔ʽʡʥʦʩʪʽ, ʤʝʞʠ ʚʠʷʚʣʝʥʥʷ (LOD) 

ʪʘ ʢʽʣʴʢʽʩʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ (LOQ), ʧʨʘʚʠʣʥɹʽʩʪʴ ʪʘ ʧʨʝʮʠʟʽʡʥʽʩʪʴ [125, 127]. 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʜʽʘʧʘʟʦʥʫ ʣʽʥʽʡʥʦʩʪʽ ʝʢʩʪʨʘʢʮʽʡʥʦ-ʬʦʪʦʤʝʪʨʠʯʥʦʾ ʤʝʪʦ-

ʜʠʢʠ ʘʥʘʣʽʟʫ ʧʨʝʧʘʨʘʪʽʚ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʛʨʘʜʫʶʚʘʣʴʥʽ ʛʨʘʬʽʢʠ, ʧʦʙʫʜʦʚʘʥʽ 

ʚ ʢʦʦʨʜʠʥʘʪʘʭ: ɸ,
 
 (ʦʧʪʠʯʥʘ ʛʫʩʪʠʥʘ ʨʦʟʯʠʥʫ) ï ʉ, ʤʢʛ/ʤʣ (ʢʦʥʮʝʥʪʨʘʮʽʷ ʨʦʟ-

ʯʠʥʽʚ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʨʝʯʦʚʠʥʠ) (ʨʠʩ. 4.5). 

ɺ ʪʘʙʣ. 4.15. ʥʘʚʝʜʝʥʽ ʦʩʥʦʚʥʽ ʚʘʣʽʜʘʮʽʡʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʽʣʴʢʽʩʥʦʛʦ 

ʚʠʟʥʘʯʝʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʶ: ʽʥʪʝʨʚʘʣ ʣʽʥʽʡʥʦʩʪʽ ʛʨʘʜʫʶʚʘʣʴʥʦʛʦ ʛʨʘʬʽʢʫ ʫ ʜʽʘ-

ʧʘʟʦʥʽ ʢʦʥʮʝʥʪʨʘʮʽʡ; ʢʦʝʬʽʮʽʻʥʪʠ ʨʝʛʨʝʩʽʾ ʨʽʚʥʷʥʥʷ ʛʨʘʜʫʶʚʘʣʴʥʦʛʦ ʛʨʘʬʽʢʫ, 

ʷʢʽ ʨʦʟʨʘʭʦʚʘʥʽ ʤʝʪʦʜʦʤ ʥʘʡʤʝʥʰʠʭ ʢʚʘʜʨʘʪʽʚ.  

ʊʘʙʣʠʮʷ 4.15 

ʂʦʝʬʽʮʽʻʥʪʠ ʨʝʛʨʝʩʽʾ ʛʨʘʜʫʶʚʘʣʴʥʠʭ ʛʨʘʬʽʢʽʚ ʫ=bʭ+ʘ ʢʽʣʴʢʽʩʥʦʛʦ 

ʚʠʟʥʘʯʝʥʥʷ  ʢʣʦʧʽʜʦʛʨʣʶ ʝʢʩʪʨʘʢʮʽʡʥʦ-ʬʦʪʦʤʝʪʨʠʯʥʠʤ ʤʝʪʦʜʦʤ   ( ʈ = 

95 %) 

ʂʦʝʬʽʮʽʻʥʪʠ ʨʝʛʨʝʩʽʾ 

ʛʨʘʜʫʶʚʘʣʴʥʦʛʦ 

ʛʨʘʬʽʢʫ 

ɼʦʚʽʨʯʽ ʽʥʪʝʨʚʘʣʠ 

ʢʦʝʬʽʮʽʻʥʪʽʚ ʨʝʛʨʝʩʽʾ 

ʂʦʝʬ̔ʮ ̔

ʻʥʪ 

ʢʦʨʝʣʷ

ʮʽʾ (R) 

 

ɯʥʪʝʨʚʘʣ 

ʣʽʥʽʡʥʦʩʪʽ 

ʛʨʘʬʽʢʫ,  ʤʢʛ/ʤʣ 

 
ʘ ʚ ȹʘ ȹʚ 

ʂʣʦʧʽʜʦʛʨʝʣʴ (ʧ = 8) 

85,67Ŀ10
-4
 46,17Ŀ10

-4
 11,14Ŀ10

-3 
97,88Ŀ10

-6
 0,9987 10,0 - 200,0  
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ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʣʽʥʽʡʥʽʩʪʴ ʛʨʘʜʫʶʚʘʣʴʥʠʭ ʛʨʘʬʽʢʽʚ ʫ ʢʦʦʨʜʠʥʘʪʘʭ (ɸ) 

- (ʉ, ʤʢʛ/ʤʣ) ʩʧʦʩʪʝʨʽʛʘʣʘʩʴ ʚ ʽʥʪʝʨʚʘʣʘʭ ʢʦʥʮʝʥʪʨʘʮʽʡ 10,0 ï 200,0 ʤʢʛ/ʤʣ.  

ɿʥʘʯʝʥʥʷ ʤʝʞʠ ʚʠʷʚʣʝʥʥʷ (LOD) ʪʘ ʢʽʣʴʢʽʩʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ (LOQ) ʨʦʟ-

ʨʘʭʦʚʫʚʘʣʠ ʥʘ ʦʩʥʦʚʽ  ʧʘʨʘʤʝʪʨʽʚ  ʛʨʘʜʫʶʚʘʣʴʥʦʾ ʧʨʷʤʦʾ  (ʩʪʘʥʜʘʨʪʥʦʛʦ ʚʽʜ-

ʭʠʣʝʥʥʷ ʚʽʣʴʥʦʛʦ ʯʣʝʥʘ Sʘ ʪʘ ʾʾ ʪʘʥʛʝʥʩʘ ʥʘʭʠʣʫ  b) ʟʛʽʜʥʦ ʚʽʜʧʦʚʽʜʥʠʤ ʨʽʚ-

ʥʷʥʥʷʤ (4.5, 4.6). 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʤʝʞʘ ʢʽʣʴʢʽʩʥʦʛʦ ʚʠʷʚʣʝʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʶ  LOD ʜʦʨ̔-

ʚʥʶʻ  3,367 ʤʢʛ/ʤʣ; ʤʝʞʘ ʢʽʣʴʢʽʩʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʶ LOQ ʜʦʨʽʚ-

ʥʶʻ 10,204 ʤʢʛ/ʤʣ. 

ʇʨʘʚʠʣʴʥʽʩʪʴ ʪʘ ʧʨʝʮʠʟʽʡʥʽʩʪʴ ʝʢʩʪʨʘʢʮʽʡʥʦ-ʬʦʪʦʤʝʪʨʠʯʥʦʾ ʤʝʪʦʜʠʢʠ 

ʢʽʣʴʢʽʩʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʶ ʚʩʪʘʥʦʚʣʶʚʘʣʠ ʟʘ ʟʥʘʯʝʥʥʷʤ ʚʽʜʥʦʩʥʦ-

ʛʦ ʩʪʘʥʜʘʨʪʥʦʛʦ ʚʽʜʭʠʣʝʥʥʷ ʩʝʨʝʜʥʴʦʛʦ ʨʝʟʫʣʴʪʘʪʫ ʫ ʚʽʜʩʦʪʢʘʭ - RSDx  ʜʣʷ ʨʽ-

ʟʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʨʝʯʦʚʠʥʠ ʚ ʤʦʜʝʣʴʥʠʭ ʨʦʟʯʠʥʘʭ ʧʨʠ ʚʠʢʦ-

ʨʠʩʪʘʥʥʽ ʛʨʘʜʫʶʚʘʣʴʥʦʛʦ ʛʨʘʬʽʢʫ ʘʙʦ ʨʽʚʥʷʥʥʷ ʧʨʤ̫ʦʾ.  ɿʥʘʯʝʥʥʷ ʚʽʜʥʦʩʥʦʛʦ 

ʩʪʘʥʜʘʨʪʥʦʛʦ ʚʽʜʭʠʣʝʥʥʷ ʩʝʨʝʜʥʴʦʛʦ ʨʝʟʫʣʴʪʘʪʫ ʜʣʷ ʢʣʦʧʽʜʦʛʨʝʣʶ (RSDx ) ï 

0,99 %. 

ʇʨʠ  ʚʠʟʥʘʯʝʥʥʽ ʚʤʽʩʪʫ ʧʨʝʧʘʨʘʪʽʚ ʫ ʤʦʜʝʣʴʥʠʭ ʨʦʟʯʠʥʘʭ ʝʢʩʪʨʘʢʮʽʡʥʦ-

ʬʦʪʦʤʝʪʨʠʯʥʠʤ ʤʝʪʦʜʦʤ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʘ ʨʦʟʨʦʙʣʝʥʦʶ ʤʝʪʦʜʠʢʦʶ ʫ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʜʽʘʧʘʟʦʥʘʭ ʢʦʥʮʝʥʪʨʘʮʽʡ ʚʽʜʥʦʩʥʘ ʥʝʚʠʟʥʘʯʝʥʽʩʪʴ ʩʝʨʝʜʥʴʦʛʦ 

ʨʝʟʫʣʴʪʘʪʫ ʥʝ ʧʝʨʝʚʠʱʫʚʘʣʘ: ʜʣʷ ʢʣʦʧʽʜʦʛʨʣʶ  + 1,85 % (ʪʘʙ.4.14.). 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʨʘʚʠʣʴʥʽʩʪʴ ʪʘ ʧʨʝʮʠʟʽʡʥʽʩʪʴ ʨʝʟʫʣʴʪʘʪʽʚ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʦʟʨʦʙʣʝʥʦʾ ʤʝʪʦʜʠʢʠ ʜʣʷ ʢʦʥʮʝʥʪʨʘʮʽʡ  ʢʣʦʧʽʜʦʛʨʝʣʶ ʚ 

ʽʥʪʝʨʚʘʣʽ ʣʽʥʽʡʥʦʩʪʽ ʛʨʘʜʫʶʚʘʣʴʥʠʭ ʛʨʘʬʽʢʽʚ ʚ ʤʦʜʝʣʴʥʠʭ ʨʦʟʯʠʥʘʭ  ʥʝ 

ʧʝʨʝʚʠʱʫʚʘʣʘ 1,0, ʱʦ ʩʚʽʜʯʠʣʦ ʧʨʦ ʙʣʠʟʴʢʽʩʪʴ ʨʝʟʫʣʴʪʘʪʽʚ ʘʥʘʣʽʟʫ ʜʦ ʾʭ  

ʩʧʨʘʚʞʥʴʦʛʦ ʟʥʘʯʝʥʥʷ.   

ʊʘʢʠʤ ʯʠʥʦʤ, ʨʦʟʨʦʙʣʝʥʘ ʪʘ ʚʘʣʽʜʦʚʘʥʘ  ʝʢʩʪʨʘʢʮʽʡʥʦ-ʬʦʪʦʤʝʪʨʠʯʥʘ 

ʤʝʪʦʜʠʢʘ ʤʦʞʝ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ ʜʣʷ ʢʽʣʴʢʽʩʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʶ ʫ 

ʙʽʦʣʦʛʽʯʥʦʤʫ ʤʘʪʝʨʽʘʣʽ ʪʘ  ʣʽʢʘʨʩʴʢʠʭ ʬʦʨʤʘʭ.  
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4.6 ʂʽʣʴʢʽʩʥʝ ʚʠʟʥʘʯʝʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʶ ʤʝʪʦʜʦʤ ʚʠʩʦʢʦʝʬʝʢʪʠʚʥʦʾ 

ʨʽʜʠʥʥʦʾ ʭʨʦʤʘʪʦʛʨʘʬʽʾ 

 

ʗʢ ʟʘʟʥʘʯʘʣʦʩʷ ʚʠʱʝ, ʚ ʘʥʘʣʽʟʽ ʣʽʢʘʨʩʴʢʠʭ ʨʝʯʦʚʠʥ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦ-

ʚʫʻʪʴʩʷ ʤʝʪʦʜ ʚʠʩʦʢʦʝʬʝʢʪʠʚʥʦʾ ʨʽʜʠʥʥʦʾ ʭʨʦʤʘʪʦʛʨʘʬʽʾ ï ʥʝ ʪʽʣʴʢʠ ʜʣʷ ʷʢʽʩ-

ʥʦʛʦ, ʘ ʡ ʜʣʷ ʢʽʣʴʢʽʩʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ [ 107-109, 131]. 

ʈʦʟʚʠʪʦʢ   ʘʥʘʣʽʪʠʯʥʦʾ   ʩʣʫʞʙʠ   ʚ ʥʘʧʨʷʤʢʘʭ  ʧʨʦʚʝʜʝʥʥʷ ʤʦʥʽʪʦʨʠʥʛʫ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʣʽʢʫʚʘʥʥʷ ʥʘʩʝʣʝʥʥʷ ʟʘʩʦʙʘʤʠ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʟʛʦʨʪʘʥʥʷ ʢʨʦ-

ʚʽ ʽ ʘʛʨʝʛʘʮʽʶ ʪʨʦʤʙʦʮʠʪʽʚ ʪʘ ʜʽʘʛʥʦʩʪʠʢʠ ʽʥʪʦʢʩʠʢʘʮʽʡ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʮʠʭ 

ʣʽʢʽʚ ʙʘʟʫʻʪʴʩʷ ʥʘ ʨʦʟʨʦʙʮʽ ʝʬʝʢʪʠʚʥʠʭ ʪʘ ʝʢʩʧʨʝʩʥʠʭ ʤʝʪʦʜʠʢ ʘʥʘʣʽʟʫ ʧʨʝʧʘ-

ʨʘʪʽʚ ʫ ʙʽʦʣʦʛʽʯʥʠʭ ʦʙôʻʢʪʘʭ  ɺɽʈʍ- ʤʝʪʦʜʦʤ.  

ɯʜʝʥʪʠʬʽʢʘʮʽʷ ʪʘ ʢʽʣʴʢʽʩʥʝ ʚʠʟʥʘʯʝʥʥʷ ʜʦʩʣʽʜʞʫʚʘʥʦ ʾ ʨʝʯʦʚʠʥʠ ʫ 

ʣʽʢʘʨʩʴʢʠʭ ʬʦʨʤʘʭ ɺɽʈʍ-ʤʝʪʦʜʦʤ ʙʫʣʠ ʧʨʦʚʝʜʝʥʽ ʟʘ ʨʽʟʥʠʤʠ ʫʤʦʚʘʤʠ 

ʭʨʦʤʘʪʦʛʨʘʬʫʚʘʥʥʷ. 

ɺɽʈʍ-ʤʝʪʦʜʠʢʘ ʙʫʣʘ ʨʦʟʨʦʙʣʝʥʘ ʜʣʷ ʘʥʘʣʽʟʫ ʢʣʦʧʽʜʦʛʨʝʣʶ ʫ ʪʘʙʣʝʪʢʘʭ 

ʪʘ ʚʢʣʶʯʘʣʘ ʢʦʣʦʥʢʫ (0,15 ʤ ʭ 4,6 ʤʤ, 5 ʤʢʤ) ʟ ʥʝʨʫʭʦʤʦʶ ʬʘʟʦʶ (ʦʚʦʤʫʢʦʾʜ, 

ʙʽʣʦʢ, ʷʢʠʡ ʟʜʘʪʥʠʡ ʨʦʟʧʽʟʥʘʚʘʪʠ ʦʧʪʠʯʥʽ ʽʟʦʤʝʨʠ, ʭʽʤʽʯʥʦ ʧʨʠʱʝʧʣʝʥʠʡ ʜʦ 

ʯʘʩʪʠʥʦʢ ʩʠʣʽʢʘʛʝʣʶ). ʈʫʭʦʤʘ ʬʘʟʘ ʩʢʣʘʜʘʣʘʩʴ ʟ ʩʫʤʽʰ ̔ʬʦʩʬʘʪʥʦʛʦ ʙʫʬʝʨʥʦ-

ʛʦ ʨʦʟʯʠʥʫ ʪʘ ʘʮʝʪʦʥʽʪʨʠʣʫ  (75:25) ʪʘ ʟʘʩʪʦʩʦʚʫʚʘʣʘʩʴ ʧʩ̔ʣʷ ʬʽʣʴʪʨʫʚʘʥʥʷ ʪʘ 

ʜʝʛʘʟʘʮʽʾ. ʐʚʠʜʢʽʩʪʴ ʧʦʜʘʥʥʷ ʨʫʭʦʤʦʾ ʬʘʟʠ ʚ ʢʦʣʦʥʢʫ ï 1,0 ʤʣ/ʭʚ. ɼʝʪʝʢʪʫ-

ʚʘʥʥʷ ʧʨʦʚʦʜʠʣʠ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʥʦ ʟʘ ʜʦʚʞʠʥʦ  ʁ  ʭʚʠʣʽ 220 ʥʤ. ʆʙ'ʻʤ 

ʧʨʦʙʠ, ʱʦ ʚʚʦʜʠʚʩ ̫- 10 ʤʢʣ [53]. 

ɼʣʷ ʚʠʷʚʣʝʥʥʷ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʜʦʤʽh ʦʢ ʫ ʣʢ̔ʘʨʩʴʢʠʭ ʬʦʨʤʘʭ 

ʢʣʦʧʽʜʦʛʨʝʣʶ ɺɽʈʍ-ʤʝʪʦʜʦʤ ʉʝʪʢʥ̔ʦ ʁ ʉ. ɹ.  ʪʘ ʩʧʚ̔ʘʚʪʦʨʘʤʠ ʙʫʣʠ 

ʨʝʢʦʤʝʥʜʦʚʘʥʽ ʥʘʩʪʫʧʥʽ ʫʤʦʚʠ: ʭʨʦʤʘʪʦʛʨʘʬʽʯʥʘ ʢʦʣʦʥʢʘ  UltronES-OVM (4,6 

ʤʤ Ĭ 150 ʤʤ, 5 ʤʢʤ); ʨʫʭʦʤʘ ʬʘʟʘ ï ʩʫʤʽʰ 75 % ʘʮʝʪʦʥʪ̔ʨʠʣʫ ʪʘ 25 % ʬʦʩ-

ʬʘʪʥʦʛʦ ʙʫʬʝʨʥʦʛʦ ʨʦʟʯʠʥʫ (ʽʟʦʢʨʘʪʠʯʥʠʡ ʨʝʞʠʤ); ʰʚʠʜʢʩ̔ʪʴ ʧʦʪʦʢʫ ʩʢʣʘʜʘ-

ʣʘ 1 ʤʣ/ʤʭʚ, ʪʝʤʧʝʨʘʪʫʨʘ ʪʝʨʤʦʩʪʘʪʫ ʢʦʣʦʥʢʠ ï 40Á; ʦʙôʻʤ ʧʨʦʙʠ ʜʣʷ ʚʚʝʜʝʥʷ 

ï 1 ʤʢʣ. ɺʠʷʚʣʝʥʥʷ ʨʝʯʦʚʠʥ ʚ ʩʫʤʽʰʽ ʧʨʦʚʦʜʠʣʠ ʋʌ-ʜʝʪʝʢʪʦʨʦʤ ʧʨʠ 220 ʥʤ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʯʘʩ ʫʪʨʠʤʫʚʘʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʶ ʩʪʘʥʦʚʠʚ 2,84 ʭʚ [63]. 
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P.S. Pawaskar ʪʘ ʩʧʚ̔ʘʚʪʦʨʘʤʠ ʜʣʷ ʤʦʥʽʪʦʨʠʥʛʫ ʥʘʷʚʥʦʩʪʽ ʜʦʤʽʰʦʢ ʫ 

ʣ̔ʢʘʨʩʴʢʠʭ ʬʦʨʤʘʭ ʢʣʦʧʽʜʦʛʨʝʣʶ ʙʝʩʠʣʘʪʫ ʨʦʟʨʦʙʣʝʥʦ ɺɽʈʍ-ʤʝʪʦʜʠʢʫ ʫ 

ʦʙʝʨʥʝʥʦ-ʬʘʟʥʦʤʫ ʚʘʨʽʘʥʪʽ, ʷʢʘ ʙʘʟʫʚʘʣʘʩʴ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ ʢʦʣʦʥʢʠ Zorbax 

SB C8 (250 ʤʤ x 4,6 ʤʤ, 5 ʤʢʤ), ʥʝʣʽʥʽʡʥʦʛʦ ʛʨʘʜʽʻʥʪʫ ʧʨʠ  ʟʘʩʪʦʩʫʚʘʥʥʽ 

ʨʫʭʦʤʦ ʾ ʬʘʟʠ (ʩʫʤʽʰʽ ʬʦʩʬʘʪʥʦʛʦ ʙʫʬʝʨʥʦʛʦ ʨʦʟʯʠʥʫ (ʨʅ 3,0) ʪʘ 

ʘʮʝʪʦʥʪ̔ʨʠʣʫ). ʆʙôʻʤ ʧʨʦʙʠ ʜʣʷ ʚʚʝʜʝʥʷ ï 10 ʤʢʣ. ɺʠʷʚʣʝʥʥʷ ʨʝʯʦʚʠʥ ʚ 

ʩʫʤʽʰ ̔ʧʨʦʚʦʜʠʣʠ ʋʌ-ʜʝʪʝʢʪʦʨʦʤ ʧʨʠ 220 ʥʤ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʯʘʩ ʫʪʨʠʤʫ-

ʚʘʥʥʷ ʜʦʤʽh ʢʠ ɸ, ʢʣʦʧʜ̔ʦʛʨʝʣʶ ʙʝʩʠʣʘʪʫ ʪʘ ʜʦʤʽh ʢʠ ɺ ʩʪʘʥʦʚʠʚ 11,0 ʭʚ,  

22,0 ʭʚ ʪʘ 25,0 ʭʚ ʚʜ̔ʧʦʚʜ̔ʥʦ[59]. 

Amr Lotfy Saber ʪʘ ʩʧʽʚʘʚʪʦʨʘʤʠ ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʧʨʠ ɺɽʈʍ-ʜʦʩʣʽʜʞʝʥʥʽ 

ʣʽʢʘʨʩʴʢʠʭ ʬʦʨʤ ʟ ʢʣʦʧʽʜʦʛʨʝʣʝʤ ʫ ʦʙʝʨʥʝʥʦ-ʬʘʟʥʦʤʫ ʚʘʨʽʘʥʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʢʦʣʦʥʢʠ Nova-PakÈ C18 (3,9 ʤʤ Ĭ 150 ʤʤ, 5 ʤʢʤ). ɽʣʶʶʚʘʥʥʷ ʧʨʦʚʝʜʝʥʦ ʫ 

ʟ̔ʦʢʨʘʪʠʯʥʦʤʫ ʨʝʞʠʤʽ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʨʫʭʦʤʦʾ ʬʘʟʠ ï ʩʫʤʽʰ ʘʮʝʪʦʥʽʪʨʠʣʫ  

ʪʘ ʬʦʨʤʘ̔ʪʥʦʛʦ ʙʫʬʝʨʥʦʛʦ ʨʦʟʯʠʥʫ ʨʅ 4,0 (60:40). ʐʚʠʜʢʩ̔ʪʴ ʧʦʪʦʢʫ ʩʢʣʘʜʘ-

ʣʘ 1 ʤʣ/ʤʭʚ, ʪʝʤʧʝʨʘʪʫʨʘ ʪʝʨʤʦʩʪʘʪʫ ʢʦʣʦʥʢʠ ï 25Á; ʦʙôʻʤ ʧʨʦʙʠ ʜʣʷ ʚʚʝʜʝʥʷ 

ï 20 ʤʢʣ. ɺʠʷʚʣʝʥʥʷ ʨʝʯʦʚʠʥ ʚ ʩʫʤʽʰʽ ʧʨʦʚʦʜʠʣʠ ʋʌ-ʜʝʪʝʢʪʦʨʦʤ ʧʨʠ 225 ʥʤ. 

ʏʘʩ ʫʪʨʠʤʫʚʘʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʶ ʩʪʘʥʦʚʠʚ 5,10 ʭʚ [61]. 

ɼʦʩʣʽʜʞʝʥʥʷ ʩʫʤʽʰʽ ʢʣʦʧʜ̔ʦʛʨʝʣʶ ʙʽʩʫʣʴʬʘʪʫ ʟ ʘʩʧʽʨʠʥʦʤ ʫ ʣʽʢʘʨʩʴʢʠʭ 

ʬʦʨʤʘʭ ʧʨʦʚʦʜʠʣʠ Chatrabhuji P.M. ʪʘ ʩʧʽʚʘʚʪʦʨʠ ʚ ʦʙʝʨʥʝʥʦ-ʬʘʟʥʦʤ ʚʘʨʽʘʥʪʽ  

ʥʘ ʢʦʣʦʥʮʽ Shimadzu Phenomenex Luna (250 ʤʤ Ĭ 4,6 ʤʤ, 5 ʤʢʤ); 

ʽʟʦʢʨʘʪʠʯʥʦʤʫ ʨʝʞʠʤʽ ʥʘʜʘʥʥʷ ʨʫʭʦʤʦʾ ʬʘʟʠ ʫ ʢʦʣʦʥʢʫ. ʈʫʭʦʤʘ ʬʘʟʘ 

ʚʢʣʶʯʘʣʘ ʬʦʩʬʘʪʥʠʡ ʙʫʬʝʨʥʠʡ ʨʦʟʯʠʥ ʪʘ ʘʮʝʪʦʥʽʪʨʠʣ ʫ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ 

(40:60). ʐʚʠʜʢʽʩʪʴ ʧʦʪʦʢʫ ʩʢʣʘʜʘʣʘ 1 ʤʣ/ʤʭʚ, ʪʝʤʧʝʨʘʪʫʨʘ ʪʝʨʤʦʩʪʘʪʫ 

ʢʦʣʦʥʢʠ ï 25Á; ʦʙôʻʤ ʧʨʦʙʠ ʜʣʷ ʚʚʝʜʝʥʷ ï 20 ʤʢʣ. ɺʠʷʚʣʝʥʥʷ ʨʝʯʦʚʠʥ ʚ 

ʩʫʤʽʰʽ ʧʨʦʚʦʜʠʣʠ ʋʌ-ʜʝʪʝʢʪʦʨʦʤ ʧʨʠ 226 ʥʤ. ʏʘʩ ʫʪʨʠʤʫʚʘʥʥʷ ʘʩʧʽʨʠʥʫ ʪʘ 

ʢʣʦʧʽʜʦʛʨʝʣʶ ʩʪʘʥʦʚʠʚ 6,3 ʪʘ 8,4 ʭʚ ʚʽʜʧʦʚʽʜʥʦ [132]. 

ɺʠʙʽʨ ʦʧʪʠʤʘʣʴʥʠʭ ʫʤʦʚ ʜʣʷ ɺɽʈʍ-ʘʥʘʣʽʟʫ ʢʣʦʧʽʜʦʛʨʝʣʶ ʪʘ ʡʦʛʦ 

ʤʝʪʘʙʦʣʽʪʽʚ ʚ ʙʽʦʣʦʛʽʯʥʠʭ ʦʙôʻʢʪʘʭ ʙʘʟʫʚʘʚʩʷ ʥʘ ʜʦʩʣʽʜʞʝʥʥʷʭ Valentina 

Anuta ʪʘ ʩʧʽʚʘʚʪʦʨʽʚ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʭʝʤʦʤʝʪʨʠʯʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ  ʚ ʫʤʦʚʘʭ: 

ʭʨʦʤʘʪʦʛʨʘʬʽʯʥʝ ʨʦʟʜʽʣʝʥʥʷ ʥʘ ʢʦʣʦʥʮʽ Hypersil Gold  (150 x 4 ʤʤ, 5 ʤʢʤ). 
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ʆʙôʻʤ ʧʨʦʙʠ ʜʣʷ ʚʚʝʜʝʥʷ ï 10 ʤʢʣ. ɺʠʷʚʣʝʥʥʷ ʨʝʯʦʚʠʥ ʚ ʩʫʤʽʰʽ ʧʨʦʚʦʜʠʣʠ 

ʋʌ-ʜʝʪʝʢʪʦʨʦʤ ʧʨʠ 210 ʥʤ.   ɸʚʪʦʨʠ ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʽʟʦʢʨʘʪʠʯʥʠʡ ʨʝʞʠʤ 

ʥʘʜʘʥʥʷ ʚ ʢʦʣʦʥʢʫ ʨʫʭʦʤʦʾ ʬʘʟʠ,  ʷʢʘ ʩʢʣʘʜʘʣʘʩʴ ʟ ʘʮʝʪʦʥʽʪʨʠʣʫ, 0,1%  

ʨʦʟʯʠʥʫ ʢʠʩʣʦʪʠ ʪʨʠʬʣʫʦʨʦʘʮʝʪʘʪʥʦʾ ʪʘ ʬʦʩʬʘʪʥʦʛʦ ʙʫʬʝʨʥʦʛʦ ʨʦʟʯʠʥʫ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʯʘʩ ʫʪʨʠʤʫʚʘʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ ʪʘ 

ʢʣʦʧʽʜʦʛʨʝʣʶ ʚ ʦʧʪʠʤʘʣʴʥʠʭ ʫʤʦʚʘʭ ʩʪʘʥʦʚʠʚ 2,62 ʪʘ 5,79 ʭʚ ʚʽʜʧʦʚʽʜʥʦ [73].  

ɺɽʈʍ-ʘʥʘʣʽʟ ʧʣʘʟʤʠ ʢʨʦʚʽ ʣʶʜʠʥʠ ʜʣʷ ʚʠʚʯʝʥʥʷ ʬʘʨʤʘʢʦʢʥ̔ʝʪʠʢʠ ʢʣʦ-

ʧʽʜʦʛʨʝʣʶ ʪʘ ʡʦʛʦ ʤʝʪʘʙʦʣʽʪʫ  ʙʫʚ ʧʨʦʚʝʜʝʥʠʡ ʈʫʙʠʥʦʚʠʤ ʖ. ɺ. ʪʘ ʂʨʘʩʥʠʭ 

ʃ.ʄ. ʽʟ ʩʧ̔ʚʘʚʪʦʨʘʤʠ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʭʨʦʤʘʪʦʛʨʘʬʫ "Agilent 1100" (USA) ʟ 

ʤʘʩʩ-ʩʧʝʢʪʨʦʤʝʪʨʠʯʝʩʢʠʤ ʜʝʪʝʢʪʦʨʦʤ. ʈʦʟʜʽʣʝʥʥʷ ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ ʢʦʣʦʥʮ ̔

Zorbax SB ʉ18 (4,6 ʭ 50ʤʤ, 1,8 ʤʢʤ). ʊʝʤʧʝʨʘʪʫʨʘ ʨʘʟʜʝʣʝʥʠʷ 40Áʉ. ʈʫʭʦʤʫ 

ʬʘʟʫ - ʘʮʝʪʦʥʪ̔ʨʠʣ ʪʘ ʜʝ̔ʦʥʽʟʦʚʘʥʫ ʚʦʜʫ ʟ 0,1% ʨʦʟʯʠʥʦʤ ʬʦʨʤʽʘʪʥʦʾ ʢʠʩʣʦʪʠ 

(15:85) ʥʘʜʘʚʘʣʠ ʚ ʢʦʣʦʥʢʫ ʚ ʟ̔ʦʢʨʘʪʠʯʥʦʤʫ ʨʝʞʠʤʽ, ʰʚʠʜʢʽʩʪʴ ʧʦʪʦʢʫ ï 0,3 

ʤʣ/ʭʚ,   ʦʙôʻʤ ʜʣʷ ʚʚʝʜʝʥʷ ï 30 ʤʢʣ [54,133]. 

Nitesh K. Patel ʪʘ ʩʧʽʚʘʚʪʦʨʘʤʠ ʨʝʢʦʤʝʥʜʫʚʘʣʠ ɺɽʈʍ-ʫʤʦʚʠ ʽʜʝʥʪʠʬʽ-

ʢʘʮʽʾ ʢʣʦʧʽʜʦʛʨʝʣʶ ʪʘ ʡʦʛʦ ʤʝʪʘʙʦʣʽʪʫ  ʫ ʧʣʘʟʤʽ ʢʨʦʚʽ: ʢʦʣʦʥʢʘ ʟ  ʦʙʝʨʥʝʥʦʶ 

ʬʘʟʦʶ Zorbax SB C-18 (75 ʤʤ ʭ 4,6 ʤʤ, 3,5 ʤʢʤ); ʨʫʭʦʤʘ ʬʘʟʘ ï ʙʫʬʝʨʥʠʡ ʨʦ-

ʟʯʠʥ (0,1 % ʨʦʟʯʠʥ ʢʠʩʣʦʪʠ ʬʦʨʤʽʘʪʥʦʾ ʪʘ 10 M ʨʦʟʯʠʥʫ ʘʤʦʥʽʶ ʬʦʨʤʽʘʪʫ) ʪʘ 

ʘʮʝʪʦʥʽʪʨʠʣ (10:90); ʽʟʦʢʨʘʪʠʯʥʠʡ ʨʝʞʠʤ ʥʘʜʘʥʥʷ ʫ ʢʦʣʦʥʢʫ. ʆʙôʻʤ ʜʣʷ ʚʚʝ-

ʜʝʥʷ ï 2,0 ʤʢʣ; ʜʝʪʝʢʪʫʚʘʥʥʷ ʧʨʦʚʦʜʠʣʠ ʤʘʩʩ-ʩʧʝʢʪʨʦʤʝʪʨʠʯʝʩʢʠʤ ʜʝʪʝʢʪʦ-

ʨʦʤ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʯʘʩ ʫʪʨʠʤʫʚʘʥʥʷ ʩʢʣʘʜʘʚ ʜʣʷ ʢʣʦʧʽʜʦʛʨʝʣʶ ʪʘ ʢʣʦʧʽʜʦ-

ʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ ï 4,10 ʪʘ 2,60 ʭʚ ʚʽʜʧʦʚʽʜʥʦ [77].  

Wenyi Hua ʪʘ ʩʧʽʚʘʚʪʦʨʘʤʠ ɺɽʈʍ- ʤʝʪʦʜ ʟʘʩʪʦʩʦʚʘʥʠʡ ʜʣʷ ʙʽʣʴʰ ʰʠ-

ʨʦʢʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʤʝʪʘʙʦʣʽʟʤʫ ʢʣʦʧʽʜʦʛʨʝʣʶ ʫ ʧʣʘʟʤʽ ʢʨʦʚʽ ʚ ʫʤʦʚʘʭ: ʢʦ-

ʣʦʥʢʘ ʟ  ʦʙʝʨʥʝʥʦʶ ʬʘʟʦʶ XBridgeTM BEH C18 (100 ʤʤ ʭ 2,1 ʤʤ, 2,5 ʤʢʤ); 

ʨʫʭʦʤʘ ʬʘʟʘ ï ɸ - ʙʫʬʝʨʥʠʡ ʨʦʟʯʠʥ (ʚʦʜʘ ʪʘ 0,1% ʨʦʟʯʠʥ ʢʠʩʣʦʪʠ ʬʦʨʤʽʘʪ-

ʥʦïʾ 100:0,2) ʪʘ ɺ ï ʤʝʪʘʥʦʣ-ʘʮʝʪʦʥʽʪʨʠʣ-0,1% ʨʦʟʯʠʥ ʢʠʩʣʦʪʠ ʬʦʨʤʽʘʪʥʦʾ 

(50:50:0,2), ʥʝʣʽʥʽʡʥʠʡ ʛʨʘʜʽʻʥʪʥʠʡ ʨʝʞʠʤ ʥʘʜʘʥʥʷ ʫ ʢʦʣʦʥʢʫ. ʆʙôʻʤ ʜʣʷ ʚʚʝ-

ʜʝʥʷ ï 2,0 ʤʢʣ;  ʜʝʪʝʢʪʫʚʘʥʥʷ ʧʨʦʚʦʜʠʣʠ ʤʘʩʩ-ʩʧʝʢʪʨʦʤʝʪʨʠʯʝʩʢʠʤ ʜʝʪʝʢʪʦ-

ʨʦʤ [91].  
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Mohamed El-Husseiny El-Sadek ʪʘ ʩʧʽʚʘʚʪʦʨʘʤʠ ʧʨʦʚʝʜʝʥʦ ɺɽʈʍ ʜʦʩʣʽ-

ʜʞʝʥʥʷ ʤʝʪʘʙʦʣʽʪʫ ʢʣʦʧʽʜʦʛʨʝʣʶ ï ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ ʫ ʧʣʘʟʤʽ 

ʢʨʦʚʾ ʟʘ ʫʤʦʚʘʤʠ: ʢʦʣʦʥʢʘ ʟ  ʦʙʝʨʥʝʥʦʶ ʬʘʟʦʶ symmetry C18 (75 ʤʤ ʭ 4,6 ʤʤ, 

3,5 ʤʢʤ Waters, USA); ʨʫʭʦʤʘ ʬʘʟʘ ï ʤʝʪʘʥʦʣ-ʜʝʽʦʥʽʟʦʚʘʥʘ ʚʦʜʘ ʪʘ ʬʦʨʤʽʘʪʥʘ 

ʢʠʩʣʦʪʘ (75:25:0,1), ʽʟʦʢʨʘʪʠʯʥʠʡ ʨʝʞʠʤ ʥʘʜʘʥʥʷ ʫ ʢʦʣʦʥʢʫ. ʰʚʠʜʢʽʩʪʴ ʧʦʪʦ-

ʢʫ ï 0,5 ʤʣ/ʭʚ;  ʜʝʪʝʢʪʫʚʘʥʥʷ ʧʨʦʚʦʜʠʣʠ ʤʘʩʩ-ʩʧʝʢʪʨʦʤʝʪʨʠʯʝʩʢʠʤ ʜʝʪʝʢʪʦ-

ʨʦʤ [134]. 

Octavian Croitoru ʟ̔ ʩʧʽʚʘʚʪʦʨʘʤʠ ʙʫʚ ʨʦʟʨʦʙʣʝʥʠʡ ʧʨʦʩʪʠʡ, ʯʫʪʣʠʚʠʡ ʽ 

ʩʝʣʝʢʪʠʚʥʠʡ ʤʝʪʦʜ ʛʨʘʜʽʥ̒ʪʥʦ ʾʨʽʜʠʥʥʦʾ ʭʨʦʤʘʪʦʛʨʘʬʽʾ ʟ ʦʙʝʨʥʝʥʦʶ ʬʘʟʦʶ 

ʜʣʷ ʦʜʥʦʯʘʩʥʦʛʦ ʢʽʣʴʢʽʩʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʶ, ʡʦʛʦ ʤʝʪʘʙʦʣʽʪʫ ʢʣʦ-

ʧʽʜʦʛʨʝʣʶ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ ʽ ʘʪʦʨʚʘʩʪʘʪʠʥʫ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʣʶʜʠʥʠ. 

ʄʝʪʦʜ ʙʫʚ ʟʘʩʪʦʩʦʚʘʥʠʡ ʜʣʷ ʚʠʚʯʝʥʥʷ ʧʦʪʝʥʮʽʡʥʦ ʥʝʙʝʟʧʝʯʥʦʾ ʬʘʨʤʘʢʦʢʽʥʝ-

ʪʠʯʥʦʾ ʚʟʘʻʤʦʜʽʾ ʤʽʞ ʢʣʦʧʽʜʦʛʨʝʣʝʤ ʽ ʘʪʦʨʚʘʩʪʘʪʠʥʦʤ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʘʥʪʽʘʛʨʝ-

ʛʘʥʪʥʦ ʁʽ ʩʪʘʪʠʥʦʚʦ  ʁʪʝʨʘʧʽʻʶ. 

 ɿʨʘʟʢʠ ʧʣʘʟʤʠ ʙʫʣʠ ʜʝʧʨʦʪʝʽʥʽʟʦʚʘʥʽ ʟ ʘʮʝʪʦʥʽʪʨʠʣʦʤ. 

ʍʨʦʤʘʪʦʛʨʘʬʽʯʥʝ ʨʦʟʜʽʣʝʥʥʷ ʧʨʦʚʝʜʝʥʦ ʥʘ ʘʥʘʣʽʪʠʯʥʽʡ ʢʦʣʦʥʮʽ BDS Hypersil 

C18 (250 Ĭ 4,6 ʤʤ, 5 ʤʢʤ). ʈʫʭʦʤʘ ʬʘʟʘ ʩʢʣʘʜʘʣʘʩʷ ʟ 10 ʤʄ ʥʘʪʨʽʡ-ʬʦʩʬʘʪʥʦʛʦ 

ʙʫʬʝʨʥʦʛʦ ʨʦʟʯʠʥʫ (pH 2,6 ʟ ʜʦʜʘʚʘʥʥʷʤ 85% ʢʠʩʣʦʪʠ ʦʨʪʦʬʦʩʬʦʨʥʦʾ), 

ʘʮʝʪʦʥʽʪʨʠʣʫ ʽ ʤʝʪʘʥʦʣʫ. ʅʝʣʽʥʽʡʥʠʡ ʛʨʘʜʽʻʥʪʥʠʡ ʨʝʞʠʤ ʧʦʜʘʯʽ ʨʫʭʦʤʦʾ ʬʘʟʠ 

ʚ ʢʦʣʦʥʢʫ ʧʨʦʚʦʜʠʚʩʷ ʧʨʦʪʷʛʦʤ 20 ʭʚʠʣʠʥ, ʰʚʠʜʢʽʩʪʴ ʧʦʪʦʢʫ - 1 ʤʣ ʚ ʭʚ, 

ʦʙ'ʻʤ ʧʨʦʙʠ - 20 ʤʢʣ. ɺ ʷʢʦʩʪʽ ʚʥʫʪʨʽʰʥʴʦʛʦ ʩʪʘʥʜʘʨʪʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ 

ʽʙʫʧʨʦʬʝʥ. ɺʠʷʚʣʝʥʥʷ ʨʝʯʦʚʠʥ ʚ ʩʫʤʽʰʽ ʧʨʦʚʦʜʠʣʠ ʋʌ-ʜʝʪʝʢʪʦʨʦʤ ʧʨʠ 220 

ʥʤ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʯʘʩ ʫʪʨʠʤʫʚʘʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʶ, ʡʦʛʦ ʤʝʪʘʙʦʣʽʪʫ 

ʢʣʦʧʽʜʦʛʨʝʣʶ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ  ʪʘ ʘʪʦʨʚʘʩʪʘʪʠʥʫ ʩʪʘʥʦʚʠʣʦ 12,68, 9,66 ʪʘ 

10,99 ʭʚ ʚʽʜʧʦʚʽʜʥʦ [93]. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʩʫʯʘʩʥʽ ʤʝʪʦʜʠ ɺɽʈʍ ʘʥʘʣʽʟʫ ʢʣʦʧʽʜʦʛʨʝʣʶ, ʪʘ ʡʦʛʦ 

ʤʝʪʘʙʦʣʽʪʽʚ ʚʢʘʟʫʶʪʴ ʥʘ ʚʽʜʩʫʪʥʽʩʪʴ ʩʠʩʪʝʤʘʪʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʱʦ ʥʝ 

ʜʦʟʚʦʣʷʻ ʧʽʜʽʙʨʘʪʠ ʦʧʪʠʤʘʣʴʥʽ ʫʤʦʚʠ ʜʣʷ ʘʥʘʣʽʟʫ ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ ʚ 

ʙʽʦʣʦʛʽʯʥʠʭ ʦʙ'ʻʢʪʘʭ ʽ ʬʘʨʤʘʮʝʚʪʠʯʥʠʭ ʧʨʝʧʘʨʘʪʘʭ. 
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ʄʝʪʦʶ ʜʘʥʦʾ ʨʦʙʦʪʠ ʻ ʽʜʝʥʪʠʬʽʢʘʮʽʷ ʪʘ ʢʽʣʴʢʽʩʥʝ ʚʠʟʥʘʯʝʥʥʷ 

ʢʣʦʧʽʜʦʛʨʝʣʶ ʪʘ  ʡʦʛʦ ʤʝʪʘʙʦʣʽʪʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʫʥ̔ʬʽʢʦʚʘʥʦʛʦ ʤʝʪʦʜʫ ɺɽʈʍ, 

ʷʢʠʡ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʫʚʘʪʠ ʥʘʜʽʡʥʽ ʪʘ ʚʽʜʪʚʦʨʶʚʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ. 

ʇʨʝʜʩʪʘʚʣʝʥʽ ʨʘʥʽʰʝ ʤʝʪʦʜʠ ʘʥʘʣʽʟʫ ʢʣʦʧʽʜʦʛʨʝʣʶ ʪʘ  ʡʦʛʦ ʤʝʪʘʙʦʣʽʪʫ 

ʤʝʪʦʜʦʤ ɺɽʈʍ ʤʘʶʪʴ ʥʝʜʦʣʽʢʠ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʽʟʦʢʨʘʪʠʯʥʦʛʦ ʨʝʞʠʤʫ ʝʣʶʶ-

ʚʘʥʥʷ ʦʙʤʝʞʫʻ ʤʦʞʣʠʚʽʩʪʴ ʚʠʭʦʜʫ ʚʩʽʭ ʢʦʤʧʦʥʝʥʪʽʚ ʟʨʘʟʢʘ ʟ ʢʦʣʦʥʢʠ ʚ ʚʫʟʴ-

ʢʠʭ ʟʦʥʘʭ ʽ ʝʬʝʢʪʠʚʥʠʡ ʨʦʟʧʦʜʽʣ ʩʫʤʽʰʝʡ ʣʽʢʘʨʩʴʢʠʭ ʨʝʯʦʚʠʥ. ɺʠʢʦʨʠʩʪʘʥʥʷ 

ʥʝʣʽʥʽʡʥʦʛʦ ʛʨʘʜʽʻʥʪʘ ʧʨʠ ʝʣʶʶʚʘʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʶ ʪʘ  ʡʦʛʦ ʤʝʪʘʙʦʣʽʪʫ 

ʫʩʢʣʘʜʥʶʻ ʧʨʦʮʝʩ ʭʨʦʤʘʪʦʛʨʘʬʽʾ. 

ɺʠʷʚʣʝʥʥʷ ʣʽʢʘʨʩʴʢʦʾ ʨʝʯʦʚʠʥʠ ʧʨʠ ʦʜʥʽʡ ʜʦʚʞʠʥʽ ʭʚʠʣʽ ʟʥʠʞʫʻ ʚʽʨʦʛʽ-

ʜʥʽʩʪʴ ʨʝʟʫʣʴʪʘʪʽʚ, ʦʪʨʠʤʘʥʠʭ ʧʨʠ ʽʜʝʥʪʠʬʽʢʘʮʽʾ, ʦʩʢʽʣʴʢʠ ʜʦʟʚʦʣʷʻ ʚʠʢʦʨʠʩ-

ʪʦʚʫʚʘʪʠ ʪʽʣʴʢʠ ʧʘʨʘʤʝʪʨʠ ʫʪʨʠʤʫʚʘʥʥʷ ʙʝʟ ʫʨʘʭʫʚʘʥʥʷ ʩʧʝʢʪʨʘʣʴʥʠʭ ʩʧʽʚ-

ʚʽʜʥʦʰʝʥʴ. ʄʝʪʦʜʠʢʠ ɺɽʈʍ ʜʣʷ ʘʥʘʣʽʟʫ ʢʣʦʧʽʜʦʛʨʝʣʶ ʪʘ  ʡʦʛʦ ʤʝʪʘʙʦʣʽʪʫ 

ʤʘʶʪʴ ʦʙʤʝʞʝʥʥʷ ʚ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʽ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʩʫʤʽʰʝʡ ʟ ʽʥʰʠʤʠ ʣʽ-

ʢʘʨʩʴʢʠʤʠ ʨʝʯʦʚʠʥʘʤʠ. 

ɿ ʦʛʣʷʜʫ ʥʘ ʤʦʞʣʠʚʽʩʪʴ ʢʦʤʧʣʝʢʩʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ʟʘʭʚʦʨʶʚʘʥʴ ʩʝʨʮʝʚʦ-

ʩʫʜʠʥʥʦʾ ʩʠʩʪʝʤʠ ʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʨʽʟʥʠʭ ʧʨʝʧʘʨʘʪʽʚ, ʘʥʘʣʽʟ ʥʘ ʢʣʦʧʽʜʦʛʨʝʣʴ 

ʪʘ  ʡʦʛʦ ʤʝʪʘʙʦʣʽʪ ʫʥʽʬʽʢʦʚʘʥʠʤ ʤʝʪʦʜʦʤ ɺɽʈʍ ʻ ʘʢʪʫʘʣʴʥʠʤ ʟʘʚʜʘʥʥʷʤ ʜʦʩ-

ʣʽʜʞʝʥʥʷ. 

ʇʨʠ ʨʦʟʨʦʙʮʽ ʤʝʪʦʜʠʢʠ ʢʽʣʴʢʽʩʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʶ ʟʘ ʜʦʧʦʤʦ-

ʛʦʶ ʤʝʪʦʜʫ ɺɽʈʍ ʷʢ ʨʦʟʯʠʥʥʠʢ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʩʫʤʽʰ 0,01 ʄ ʨʦʟʯʠʥʫ ʢʠʩ-

ʣʦʪʠ ʭʣʦʨʠʜʥʦʾ ʪʘ ʚʦʜʠ (1:1).  

ɼʣʷ ʢʽʣʴʢʽʩʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʶ ʤʝʪʦʜʦʤ ɺɽʈʍ ʚʠʢʦʨʠʩʪʦʚʫ-

ʚʘʣʠ ʭʨʦʤʘʪʦʛʨʘʬ çʄʽʣʽʭʨʦʤ ɸ-02è. ʋʤʦʚʠ ʝʢʩʧʝʨʠʤʝʥʪʫ ʥʘʚʝʜʝʥʦ ʚʠʱʝ 

(ʜʠʚ. ʨʦʟʜ. 3, ʧ. 3.2.2). ʄʘʢʩʠʤʘʣʴʥʘ ʧʣʦʱʘ ʧʽʢʫ ʢʣʦʧʽʜʦʛʨʝʣʶ ʥʘ ʭʨʦʤʘʪʦʛ-

ʨʘʤʽ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʘ ʜʦʚʞʠʥʠ ʭʚʠʣʽ 280 ʥʤ ï R = 1,0787 (ʜʠʚ. ʨʦʟʜ. 3, ʧ. 

3.2.2, ʪʘʙʣ. 6), ʷʢʫ ʽ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʜʣʷ ʢʽʣʴʢʽʩʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʢʣʦʧʽʜʦʛ-

ʨʝʣʶ ʤʝʪʦʜʦʤ ɺɽʈʍ. 
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4.6.1 ʇʦʙʫʜʦʚʘ ʛʨʘʜʫʶʚʘʣʴʥʦʛʦ ʛʨʘʬʽʢʘ ʜʣʷ ʢʽʣʴʢʽʩʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ 

ʢʣʦʧʽʜʦʛʨʝʣʶ ʤʝʪʦʜʦʤ ɺɽʈʍ 

 

ɼʣʷ ʧʦʙʫʜʦʚʠ ʛʨʘʜʫʶʚʘʣʴʥʦʛʦ ʛʨʘʬʽʢʘ ʜʣʷ ʢʽʣʴʢʽʩʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʢʣʦ-

ʧʽʜʦʛʨʝʣʶ ʤʝʪʦʜʦʤ ɺɽʈʍ ʛʦʪʫʚʘʣʠ ʩʪʘʥʜʘʨʪʥʠʡ ʨʦʟʯʠʥ ʢʣʦʧʽʜʦʛʨʝʣʶ ʫ 

ʩʫʤʽʰʽ 0,01 ʄ ʨʦʟʯʠʥʫ ʢʠʩʣʦʪʠ ʭʣʦʨʠʜʥʦʾ ʪʘ ʚʦʜʠ (1:1).  

0,1000 ʛ ʢʣʦʧʽʜʦʛʨʝʣʶ ʙʽʩʫʣʴʬʘʪʫ ʚʥʦʩʠʣʠ ʚ ʤʽʨʥʫ ʢʦʣʙʫ ʤʽʩʪʢʽʩʪʶ 100,0 

ʤʣ, ʨʦʟʯʠʥʷʣʠ ʚ 10,00 ʤʣ 0,01 ʄ ʨʦʟʯʠʥʫ ʢʠʩʣʦʪʠ ʭʣʦʨʠʜʥʦʾ ʪʘ ʜʦʚʦʜʠʣʠ 

ʦʙôʻʤ ʨʦʟʯʠʥʫ ʚʦʜʦʶ ʦʯʠʱʝʥʦʶ ʜʦ ʧʦʟʥʘʯʢʠ (ʩʪʘʥʜʘʨʪʥʠʡ ʨʦʟʯʠʥ 1, 

ʢʦʥʮʝʥʪʨʘʮʽʷ 1000 ʤʢʛ/ʤʣ). ʋ ʤʽʨʥʫ ʢʦʣʙʫ ʤʽʩʪʢʽʩʪʶ 100,0 ʤʣ ʚʥʦʩʠʣʠ 50,00 

ʤʣ ʩʪʘʥʜʘʨʪʥʦʛʦ ʨʦʟʯʠʥʫ 1 ʽ ʜʦʚʦʜʠʣʠ ʦʙôʻʤ ʨʦʟʯʠʥʫ ʚʦʜʦʶ ʦʯʠʱʝʥʦʶ ʜʦ 

ʧʦʟʥʘʯʢʠ (ʩʪʘʥʜʘʨʪʥʠʡ ʨʦʟʯʠʥ 2, ʢʦʥʮʝʥʪʨʘʮʽʷ 500 ʤʢʛ/ʤʣ).  

ʋ ʪʨʠ ʤʽʨʥʽ ʢʦʣʙʠ ʤʽʩʪʢʽʩʪʶ 50,0 ʤʣ ʚʥʦʩʠʣʠ 40,00; 20,00 ʪʘ 10,00 ʤʣ 

ʩʪʘʥʜʘʨʪʥʦʛʦ ʨʦʟʯʠʥʫ 2 ʚʽʜʧʦʚʽʜʥʦ ʽ ʜʦʚʦʜʠʣʠ ʦʙôʻʤʠ ʨʦʟʯʠʥʽʚ ʜʦ ʧʦʟʥʘʯʢʠ 

ʨʦʟʯʠʥʥʠʢʦʤ (ʨʦʟʯʠʥʠ 3, 4 ʪʘ 5 ʚʽʜʧʦʚʽʜʥʦ, ʢʦʥʮʝʥʪʨʘʮʽʷ 400, 200 ʪʘ 100 

ʤʢʛ/ʤʣ ʚʽʜʧʦʚʽʜʥʦ). ʋ ʤʽʨʥʫ ʢʦʣʙʫ ʤʽʩʪʢʽʩʪʶ 100,0 ʤʣ ʚʥʦʩʠʣʠ 10,00 ʤʣ ʩʪʘʥ-

ʜʘʨʪʥʦʛʦ ʨʦʟʯʠʥʫ 2 ʽ ʜʦʚʦʜʠʣʠ ʦʙôʻʤ ʨʦʟʯʠʥʫ ʜʦ ʧʦʟʥʘʯʢʠ ʨʦʟʯʠʥʥʠʢʦʤ 

(ʨʦʟʯʠʥ 6, ʢʦʥʮʝʥʪʨʘʮʽʷ 50 ʤʢʛ/ʤʣ). ʋ ʤʽʨʥʫ ʢʦʣʙʫ ʤʽʩʪʢʽʩʪʶ 100,0 ʤʣ ʚʥʦʩʠ-

ʣʠ 10,00 ʤʣ ʨʦʟʯʠʥʫ 5 ʽ ʜʦʚʦʜʠʣʠ ʦʙôʻʤ ʨʦʟʯʠʥʫ ʜʦ ʧʦʟʥʘʯʢʠ ʨʦʟʯʠʥʥʠʢʦʤ 

(ʨʦʟʯʠʥ 7, ʢʦʥʮʝʥʪʨʘʮʽʷ 10 ʤʢʛ/ʤʣ). ʋ ʤʽʨʥʫ ʢʦʣʙʫ ʤʽʩʪʢʽʩʪʶ 100,0 ʤʣ ʚʥʦʩʠ-

ʣʠ 10,00 ʤʣ ʨʦʟʯʠʥʫ 7 ʪʘ ʜʦʚʦʜʠʣʠ ʦʙôʻʤ ʨʦʟʯʠʥʫ ʜʦ ʧʦʟʥʘʯʢʠ ʨʦʟʯʠʥʥʠʢʦʤ 

(ʨʦʟʯʠʥ 8, ʢʦʥʮʝʥʪʨʘʮʽʷ 1 ʤʢʛ/ʤʣ).  

ʈʦʟʯʠʥʠ ʢʣʦʧʽʜʦʛʨʝʣʶ 3, 4, 5, 6, 7 ʪʘ 8 ʭʨʦʤʘʪʦʛʨʘʬʫʚʘʣʠ ʟʘ ʚʠʱʝʟʘʟʥʘ-

ʯʝʥʠʭ ʫʤʦʚ; ʦʙôʻʤ ʧʨʦʙʠ ʩʪʘʥʦʚʠʚ 2 ʤʢʣ. ʍʨʦʤʘʪʦʛʨʘʬʫʚʘʥʥʷ ʢʦʞʥʦʛʦ ʨʦʟ-

ʯʠʥʫ ʧʨʦʚʦʜʠʣʠ ʪʨʠʯʽ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʝʢʩʧʝʨʠʤʝʥʪʫ ʙʫʜʫʚʘʣʠ ʛʨʘʜʫʶʚʘʣʴʥʠʡ ʛʨʘʬʽʢ, ʚʠʢʦʨʠ-

ʩʪʦʚʫʶʯʠ ʷʢ ʨʦʙʦʯʫ ʜʦʚʞʠʥʫ ʭʚʠʣʽ 280 ʥʤ. ʈʝʟʫʣʴʪʘʪʠ ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣ. 4.16 

ʪʘ ʥʘ ʨʠʩ. 4.6. 
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S 

 

 

 

 

 

 

 

 

 

 

ʉ, 

ʤʢʛ/ʤʣ 

ʈʠʩ. 4.6 ɻʨʘʜʫʶʚʘʣʴʥʠʡ ʛʨʘʬʽʢ ʜʣʷ ʢʽʣʴʢʽʩʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʢʣʦʧʽʜʦʛʨʝ-

ʣʶ ʤʝʪʦʜʦʤ ɺɽʈʍ (ɚ = 280 ʥʤ; ʦʙôʻʤ ʧʨʦʙʠ 2 ʤʢʣ) 

 

ʊʘʙʣʠʮʷ 4.16 

ɿʘʣʝʞʥʽʩʪʴ ʧʣʦʱʽ ʧʽʢʫ ʨʦʟʯʠʥʽʚ ʢʣʦʧʽʜʦʛʨʝʣʶ  

ʚʽʜ ʡʦʛʦ ʢʦʥʮʝʥʪʨʘʮʽʾ (ɚ = 280 ʥʤ; ʦʙôʻʤ ʧʨʦʙʠ 2 ʤʢʣ) 

ʂʦʥʮʝʥʪʨʘʮʽʷ  

ʨʦʟʯʠʥʫ 

ʢʣʦʧʽʜʦʛʨʝʣʶ, 

ʤʢʛ/ʤʣ 

ʇʣʦʘɦ ʧʽʢʫ 

S̔ S  RSD, % 

1 2 3 4 

1,0 

0,0004330 

0,0004388 2,20 0,0004500 

0,0004330 

10,0 

0,004927 

0,004737 5,61 0,004433 

0,00485 

50,0 

0,02805 

0,02810 0,31 0,02820 

0,02805 
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ʇʨʦʜʦʚʞ.ʪʘʙʣ.4.16 

1 2 3 4 

100,0 

0,05682 

0,05635 1,35 0,05675 

0,05547 

200,0 

0,1184 

0,1162 2,57 0,1128 

0,1174 

400,0 

0,2374 

0,2358 1,09 0,2328 

0,2371 

ʅʘʚʝʜʝʥʦʤʫ ʛʨʘʜʫʶʚʘʣʴʥʦʤʫ ʛʨʘʬʽʢʫ ʚʽʜʧʦʚʽʜʘʻ ʨʽʚʥʷʥʥʷ ʧʨʷʤʦʾ (4.8) 

ʚʠʜʫ y = bx + a, ʱʦ ʤʘʻ ʚʠʛʣʷʜ: 

S = 0,0005912ĿC ï 0,001385,                                (4.8) 

ʜʝ S ï ʧʣʦʱʘ ʧʽʢʫ ʨʦʟʯʠʥʫ ʢʣʦʧʽʜʦʛʨʝʣʶ;  

ʉ ï ʢʦʥʮʝʥʪʨʘʮʽʷ ʨʦʟʯʠʥʫ ʢʣʦʧʽʜʦʛʨʝʣʶ, ʤʢʛ/ʤʣ.  

ʄʝʪʨʦʣʦʛʽʯʥʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʦʪʨʠʤʘʥʦʾ ʛʨʘʜʫʶʚʘʣʴʥʦʾ ʟʘʣʝʞʥʦʩʪʽ ʥʘ-

ʚʝʜʝʥʦ ʚ ʪʘʙʣ. 4.17. 

ʊʘʙʣʠʮʷ 4.17. 

ʄʝʪʨʦʣʦʛʽʯʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʛʨʘʜʫʶʚʘʣʴʥʦʾ ʟʘʣʝʞʥʦʩʪʽ  

ʧʣʦʱʽ ʧʽʢʫ ʚʽʜ ʚʤʽʩʪʫ ʢʣʦʧʽʜʦʛʨʝʣʶ (y = bx + a),  

ʦʪʨʠʤʘʥʦʾ ʤʝʪʦʜʦʤ ɺɽʈʍ (ɚ = 280 ʥʤ; ʦʙôʻʤ ʧʨʦʙʠ 2 ʤʢʣ) (n = 6; ʈ = 0,95) 

r b a S
2
 ȹb ȹa 

0,9998 0,0005912 ï0,001385 0,000002529 0,000005713 0,001075 

ʇʽʩʣʷ ʧʝʨʝʚʽʨʢʠ ʟʥʘʯʫʱʦʩʪʽ ʢʦʝʬʽʮʽʻʥʪʘ ʘ ʚ ʨʽʚʥʷʥʥʽ (4.8) ʙʫʣʦ ʟʨʦʙʣʝʥʦ 

ʚʠʩʥʦʚʦʢ ʧʨʦ ʥʝʤʦʞʣʠʚʽʩʪʴ ʧʝʨʝʭʦʜʫ ʜʦ ʨʽʚʥʷʥʥʷ ʚʠʜʫ y = bȭx. 

ʅʘʚʝʜʝʥʽ ʚ ʪʘʙʣ. 4.16.  ʪʘ ʥʘ ʨʠʩ. 4.6. ʜʘʥʽ ʩʚʽʜʯʘʪʴ ʧʨʦ ʪʝ, ʱʦ ʧʣʦʱʘ ʧʽʢʫ 

ʨʦʟʯʠʥʽʚ ʢʣʦʧʽʜʦʛʨʝʣʶ ʣʽʥʽʡʥʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʾʭ ʢʦʥʮʝʥʪʨʘʮʽʾ ʚ ʜʽʘʧʘʟʦʥʽ ʢʦʥ-

ʮʝʥʪʨʘʮʽʡ ʚʽʜ 1 ʤʢʛ/ʤʣ ʜʦ 400 ʤʢʛ/ʤʣ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʚʤʽʩʪʫ ʢʣʦʧʽʜʦʛʨʝʣʴʫ ʚ 

ʧʨʦʙʽ ʚʽʜ 2 ʥʛ ʜʦ 800 ʥʛ ʚʽʜʧʦʚʽʜʥʦ. 
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4.6.2 ʂʽʣʴʢʽʩʥʝ ʚʠʟʥʘʯʝʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʶ ʚ ʤʦʜʝʣʴʥʠʭ ʨʦʟʯʠʥʘʭ ʟʘ ʜʦ-

ʧʦʤʦʛʦʶ ʨʦʟʨʦʙʣʝʥʦʾ ɺɽʈʍ-ʤʝʪʦʜʠʢʠ ʢʽʣʢɹʽʩʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ  

 

ʈʦʟʨʦʙʣʝʥʫ ʤʝʪʦʜʠʢʫ ʢʽʣʴʢʽʩʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʤʝʪʦʜʦʤ ɺɽʈʍ ʚʠʢʦʨʠʩʪʦ-

ʚʫʚʘʣʠ ʜʣʷ ʢʽʣʴʢʽʩʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʶ ʚ ʤʦʜʝʣʴʥʠʭ ʨʦʟʯʠʥʘʭ ʨʽʟ-

ʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ.  

ɹʫʣʦ ʚʠʛʦʪʦʚʣʝʥʦ ʯʦʪʠʨʠ ʤʦʜʝʣʴʥʽ ʨʦʟʯʠʥʠ ʢʣʦʧʽʜʦʛʨʝʣʶ ʟ ʢʦʥʮʝʥʪʨʘ-

ʮʽʻʶ 10,0; 50,0; 100,0 ʪʘ 200,0 ʤʢʛ/ʤʣ ʟʛʽʜʥʦ ʟ ʤʝʪʦʜʠʢʦʶ, ʥʘʚʝʜʝʥʦʶ ʚʠʱʝ 

(ʜʠʚ. ʨʦʟʜ. 4, ʧ. 4.6.1.). ʍʨʦʤʘʪʦʛʨʘʬʫʚʘʥʥʷ ʤʦʜʝʣʴʥʠʭ ʨʦʟʯʠʥʽʚ ʢʣʦʧʽʜʦʛʨʝ-

ʣʶ ʧʨʦʚʦʜʠʣʠ ʚ ʚʠʱʝʟʘʟʥʘʯʝʥʠʭ ʫʤʦʚʘʭ; ʦʙôʻʤ ʧʨʦʙʠ ʩʪʘʥʦʚʠʚ 2 ʤʢʣ. 

ɼʣʷ ʨʦʟʨʘʭʫʥʢʫ ʚʤʽʩʪʫ ʢʣʦʧʽʜʦʛʨʝʣʶ ʚ ʤʦʜʝʣʴʥʠʭ ʨʦʟʯʠʥʘʭ ʚʠʢʦʨʠʩʪʦ-

ʚʫʚʘʣʠ ʛʨʘʜʫʶʚʘʣʴʥʠʡ ʛʨʘʬʽʢ (ʜʠʚ. ʨʠʩ. 4.6.) ʘʙʦ ʨʽʚʥʷʥʥʷ ʧʨʷʤʦʾ (4.8). 

ʈʝʟʫʣʴʪʘʪʠ ʢʽʣʴʢʽʩʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʶ ʚ ʤʦʜʝʣʴʥʠʭ ʨʦʟʯʠʥʘʭ 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʦʟʨʦʙʣʝʥʦʾ ʤʝʪʦʜʠʢʠ ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣ. 4.18. 

ʊʘʙʣʠʮʷ 4.18 

ʈʝʟʫʣʴʪʘʪʠ ʢʽʣʴʢʽʩʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʶ ʤʝʪʦʜʦʤ ɺɽʈʍ 

ʫ ʤʦʜʝʣʴʥʠʭ ʨʦʟʯʠʥʘʭ (ɚ = 280 ʥʤ; ʦʙôʻʤ ʧʨʦʙʠ 2 ʤʢʣ) 

ʂʦʥʮʝʥʪʨʘʮʽʷ 

ʨʦʟʯʠʥʫ  

ʢʣʦʧʽʜʦʛʨʝʣʶ, 

ʤʢʛ/ʤʣ 

ʇʣʦʱʘ 

ʧʽʢʫ 

ɿʥʘʡʜʝʥʦ ʢʣʦʧʽʜʦʛʨʝʣʶ 
ʄʝʪʨʦʣʦʛʽʯʥʽ  

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʢʛ/ʤʣ % 

10,0 0,004435 9,84 98,40 X  = 99,73 

S = 1,10 

SX  = 0,55 

ȹX  = 1,74 

Ů = Ñ1,75% 

X  Ñ ȹX  = 

= 99,73 Ñ 1,74 

50,0 0,02815 49,96 99,92 

100,0 0,05747 99,55 99,55 

200,0 0,1181 202,11 101,06 

ɿ ʜʘʥʠʭ, ʥʘʚʝʜʝʥʠʭ ʫ ʪʘʙʣ. 4.18 ʚʠʧʣʠʚʘʻ, ʱʦ ʚʽʜʥʦʩʥʘ ʥʝʚʠʟʥʘʯʝʥʽʩʪʴ 

ʩʝʨʝʜʥʴʦʛʦ ʨʝʟʫʣʴʪʘʪʫ ʧʨʠ ʢʽʣʴʢʽʩʥʦʤʫ ʚʠʟʥʘʯʝʥʥʽ ʢʣʦʧʽʜʦʛʨʝʣʶ ʤʝʪʦʜʦʤ 

ɺɽʈʍ ʥʝ ʧʝʨʝʚʠʱʫʻ Ñ 1,75 %.  

ʈʦʟʨʦʙʣʝʥʫ ɺɽʈʍ-ʤʝʪʦʜʠʢʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʜʣʷ ʢʽʣʴʢʽʩʥʦʛʦ ʚʠʟʥʘʯʝʥ-

ʥʷ ʢʣʦʧʽʜʦʛʨʝʣʶ, ʚʠʜʽʣʝʥʦʛʦ ʽʟ ʙʽʦʣʦʛʽʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ (ʜʠʚ. ʨʦʟʜ. 6, ʧ. 6.7.3).  
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ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʦʧʫʙʣʽʢʦʚʘʥʦ ʚ ʣʽʪʝʨʘʪʫʨʽ [135] ɹʦʥʜʘʨ ɺ. ʉ., ɸʥʦ-

ʩʦʚʘ ʃ. ʉ. ɺʠʩʦʢʦʝʬʝʢʪʠʚʥʘ ʨʽʜʠʥʥʘ ʭʨʦʤʘʪʦʛʨʘʬʽʷ ʚ ʘʥʘʣʽʟʽ ʢʣʦʧʽʜʦʛʨʝʣ .ʁ 

ʌʘʨʤʘʮʝʚʪʠʯʥʠʡ ʯʘʩʦʧʠʩ. 2012. ˉ4 (24). ʉ. 73 ï 78. 

 

4.7 ʂʣ̔ʴʢʽʩʥʝ ʚʠʟʥʘʯʝʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ ʤʝʪʦʜʦʤ 

ʚʠʩʦʢʦʝʬʝʢʪʠʚʥʦʾ ʨʽʜʠʥʥʦʾ ʭʨʦʤʘʪʦʛʨʘʬʽʾ 

 

ʇʨʠ ʨʦʟʨʦʙʮʽ ʤʝʪʦʜʠʢʠ ʢʽʣʴʢʽʩʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ 

ʢʠʩʣʦʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʪʦʜʫ ɺɽʈʍ ʷʢ ʨʦʟʯʠʥʥʠʢ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʩʫʤʽʰ 

0,01 ʄ ʨʦʟʯʠʥʫ ʢʠʩʣʦʪʠ ʭʣʦʨʠʜʥʦʾ ʪʘ ʚʦʜʠ (1:1).  

ɼʣʷ ʢʽʣʴʢʽʩʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ ʤʝʪʦʜʦʤ 

ɺɽʈʍ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʭʨʦʤʘʪʦʛʨʘʬ çʄʽʣʭ̔ʨʦʤ ɸ-02è. ʋʤʦʚʠ ʝʢʩʧʝʨʠʤʝʥʪʫ 

ʥʘʚʝʜʝʥʦ ʚʠʱʝ (ʜʠʚ. ʨʦʟʜ. 3, ʧ. 3.2.2). ʄʘʢʩʠʤʘʣʴʥʘ ʧʣʦʱʘ ʧʽʢʫ ʢʣʦʧʽʜʦʛʨʝʣʴ 

ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ ʥʘ ʭʨʦʤʘʪʦʛʨʘʤʽ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʘ ʜʦʚʞʠʥʠ ʭʚʠʣʽ 280 ʥʤ 

ï R = 0,7869 (ʜʠʚ. ʨʦʟʜ. 3, ʧ. 3.2.2, ʪʘʙʣ. 6), ʷʢʫ ʽ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʜʣʷ ʢʽʣʴʢʽ-

ʩʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ ʤʝʪʦʜʦʤ ɺɽʈʍ. 

 

4.7.1 ʇʦʙʫʜʦʚʘ ʛʨʘʜʫʶʚʘʣʴʥʦʛʦ ʛʨʘʬʽʢʘ ʜʣʷ ʢʽʣʴʢʽʩʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ 

ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ ʤʝʪʦʜʦʤ ɺɽʈʍ 

 

ɼʣʷ ʧʦʙʫʜʦʚʠ ʛʨʘʜʫʶʚʘʣʴʥʦʛʦ ʛʨʘʬʽʢʘ ʜʣʷ ʢʽʣʴʢʽʩʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʢʣʦ-

ʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ ʤʝʪʦʜʦʤ ɺɽʈʍ ʛʦʪʫʚʘʣʠ ʩʪʘʥʜʘʨʪʥʠʡ ʨʦʟʯʠʥ 

ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ ʫ ʩʫʤʽʰʽ 0,01 ʄ ʨʦʟʯʠʥʫ ʢʠʩʣʦʪʠ ʭʣʦʨʠʜʥʦʾ 

ʪʘ ʚʦʜʠ (1:1).  

0,1000 ʛ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ ʚʥʦʩʠʣʠ ʚ ʤʽʨʥʫ ʢʦʣʙʫ 

ʤʽʩʪʢʽʩʪʶ 100,0 ʤʣ, ʨʦʟʯʠʥʷʣʠ ʚ 10,00 ʤʣ 0,01 ʄ ʨʦʟʯʠʥʫ ʢʠʩʣʦʪʠ ʭʣʦʨʠʜʥʦʾ 

ʪʘ ʜʦʚʦʜʠʣʠ ʦʙôʻʤ ʨʦʟʯʠʥʫ ʚʦʜʦʶ ʦʯʠʱʝʥʦʶ ʜʦ ʧʦʟʥʘʯʢʠ (ʩʪʘʥʜʘʨʪʥʠʡ ʨʦʟ-

ʯʠʥ 1, ʢʦʥʮʝʥʪʨʘʮʽʷ 1000 ʤʢʛ/ʤʣ). ʋ ʤʽʨʥʫ ʢʦʣʙʫ ʤʽʩʪʢʽʩʪʶ 100,0 ʤʣ ʚʥʦʩʠʣʠ 

50,00 ʤʣ ʩʪʘʥʜʘʨʪʥʦʛʦ ʨʦʟʯʠʥʫ 1 ʽ ʜʦʚʦʜʠʣʠ ʦʙôʻʤ ʨʦʟʯʠʥʫ ʚʦʜʦʶ ʦʯʠʱʝʥʦʶ 

ʜʦ ʧʦʟʥʘʯʢʠ (ʩʪʘʥʜʘʨʪʥʠʡ ʨʦʟʯʠʥ 2, ʢʦʥʮʝʥʪʨʘʮʽʷ 500 ʤʢʛ/ʤʣ).  
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ʋ ʪʨʠ ʤʽʨʥʽ ʢʦʣʙʠ ʤʽʩʪʢʽʩʪʶ 50,0 ʤʣ ʚʥʦʩʠʣʠ 40,00; 20,00 ʪʘ 10,00 ʤʣ 

ʩʪʘʥʜʘʨʪʥʦʛʦ ʨʦʟʯʠʥʫ 2 ʚʽʜʧʦʚʽʜʥʦ ʽ ʜʦʚʦʜʠʣʠ ʦʙôʻʤʠ ʨʦʟʯʠʥʽʚ ʜʦ ʧʦʟʥʘʯʢʠ 

ʨʦʟʯʠʥʥʠʢʦʤ (ʨʦʟʯʠʥʠ 3, 4 ʪʘ 5 ʚʽʜʧʦʚʽʜʥʦ, ʢʦʥʮʝʥʪʨʘʮʽʷ 400, 200 ʪʘ 100 

ʤʢʛ/ʤʣ ʚʽʜʧʦʚʽʜʥʦ). ʋ ʤʽʨʥʫ ʢʦʣʙʫ ʤʽʩʪʢʽʩʪʶ 100,0 ʤʣ ʚʥʦʩʠʣʠ 10,00 ʤʣ ʩʪʘʥ-

ʜʘʨʪʥʦʛʦ ʨʦʟʯʠʥʫ 2 ʽ ʜʦʚʦʜʠʣʠ ʦʙôʻʤ ʨʦʟʯʠʥʫ ʜʦ ʧʦʟʥʘʯʢʠ ʨʦʟʯʠʥʥʠʢʦʤ (ʨʦʟ-

ʯʠʥ 6, ʢʦʥʮʝʥʪʨʘʮʽʷ 50 ʤʢʛ/ʤʣ). ʋ ʤʽʨʥʫ ʢʦʣʙʫ ʤʽʩʪʢʽʩʪʶ 100,0 ʤʣ ʚʥʦʩʠʣʠ 

10,00 ʤʣ ʨʦʟʯʠʥʫ 5 ʽ ʜʦʚʦʜʠʣʠ ʦʙôʻʤ ʨʦʟʯʠʥʫ ʜʦ ʧʦʟʥʘʯʢʠ ʨʦʟʯʠʥʥʠʢʦʤ (ʨʦʟ-

ʯʠʥ 7, ʢʦʥʮʝʥʪʨʘʮʽʷ 10 ʤʢʛ/ʤʣ). ʋ ʤʽʨʥʫ ʢʦʣʙʫ ʤʽʩʪʢʽʩʪʶ 100,0 ʤʣ ʚʥʦʩʠʣʠ 

10,00 ʤʣ ʨʦʟʯʠʥʫ 7 ʪʘ ʜʦʚʦʜʠʣʠ ʦʙôʻʤ ʨʦʟʯʠʥʫ ʜʦ ʧʦʟʥʘʯʢʠ ʨʦʟʯʠʥʥʠʢʦʤ 

(ʨʦʟʯʠʥ 8, ʢʦʥʮʝʥʪʨʘʮʽʷ 1 ʤʢʛ/ʤʣ).  

ʈʦʟʯʠʥʠ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ  3, 4, 5, 6, 7 ʪʘ 8 ʭʨʦʤʘʪʦʛʨʘ-

ʬʫʚʘʣʠ ʟʘ ʚʠʱʝʟʘʟʥʘʯʝʥʠʭ ʫʤʦʚ; ʦʙôʻʤ ʧʨʦʙʠ ʩʪʘʥʦʚʠʚ 2 ʤʢʣ. ʍʨʦʤʘʪʦʛʨʘ-

ʬʫʚʘʥʥʷ ʢʦʞʥʦʛʦ ʨʦʟʯʠʥʫ ʧʨʦʚʦʜʠʣʠ ʪʨʠʯʽ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʝʢʩʧʝʨʠʤʝʥʪʫ ʙʫʜʫʚʘʣʠ ʛʨʘʜʫʶʚʘʣʴʥʠʡ ʛʨʘʬʽʢ, ʚʠʢʦʨʠ-

ʩʪʦʚʫʶʯʠ ʷʢ ʨʦʙʦʯʫ ʜʦʚʞʠʥʫ ʭʚʠʣʽ 280 ʥʤ. ʈʝʟʫʣʴʪʘʪʠ ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣ. 4.19. 

ʪʘ ʥʘ ʨʠʩ. 4.7. 
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S 

 

 

 

 

 

 

 

 

 

 

ʉ, 

ʤʢʛ/ʤʣ 

ʈʠʩ 4.7  ɻʨʘʜʫʶʚʘʣʴʥʠʡ ʛʨʘʬʽʢ ʜʣʷ ʢʽʣʴʢʽʩʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʴ 

ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ ʤʝʪʦʜʦʤ ɺɽʈʍ (ɚ = 280 ʥʤ; ʦʙôʻʤ ʧʨʦʙʠ 2 ʤʢʣ) 

ʊʘʙʣʠʮʷ 4.19 

ɿʘʣʝʞʥʽʩʪʴ ʧʣʦʱʽ ʧʽʢʫ ʨʦʟʯʠʥʽʚ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ          

ʚʽʜ ʡʦʛʦ ʢʦʥʮʝʥʪʨʘʮʽʾ (ɚ = 280 ʥʤ; ʦʙôʻʤ ʧʨʦʙʠ 2 ʤʢʣ) 

ʂʦʥʮʝʥʪʨʘʮʽʷ  

ʨʦʟʯʠʥʫ 

ʢʣʦʧʽʜʦʛʨʝʣʴ  

ʢʘʨʙʦʥʦʚʦʾ  

ʢʠʩʣʦʪʠ, ʤʢʛ/ʤʣ 

ʇʣʦʱʘ ʧʽʢʫ 

S̔ S  RSD, % 

1 2 3 4 

1,0 

0,0005330 

0,0005355 2,52 0,0005500 

0,0005230 

10,0 

0,005857 

0,005889 1,32 0,005833 

0,005978 

50,0 

0,02945 

0,02852 2,91 0,02827 

0,02785 
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ʇʨʦʜʦʚʞ.ʪʘʙʣ.4.19 

1 2 3 4 

100,0 

0,05888 

0,05758 3,71 0,05875 

0,05512 

200,0 

0,1204 

0,1201 1,06 0,1187 

0,1212 

400,0 

0,2427 

0,2427 0,14 0,2424 

0,2431 

ʅʘʚʝʜʝʥʦʤʫ ʛʨʘʜʫʶʚʘʣʴʥʦʤʫ ʛʨʘʬʽʢʫ ʚʽʜʧʦʚʽʜʘʻ ʨʽʚʥʷʥʥʷ ʧʨʷʤʦʾ (4.9) 

ʚʠʜʫ y = bx + a, ʱʦ ʤʘʻ ʚʠʛʣʷʜ: 

S = 0,0006082ĿC ï 0,001247,                                          (4.9) 

ʜʝ S ï ʧʣʦʱʘ ʧʽʢʫ ʨʦʟʯʠʥʫ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ;  

ʉ ï ʢʦʥʮʝʥʪʨʘʮʽʷ ʨʦʟʯʠʥʫ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ, ʤʢʛ/ʤʣ.  

ʄʝʪʨʦʣʦʛʽʯʥʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʦʪʨʠʤʘʥʦʾ ʛʨʘʜʫʶʚʘʣʴʥʦʾ ʟʘʣʝʞʥʦʩʪʽ ʥʘ-

ʚʝʜʝʥʦ ʚ ʪʘʙʣ. 4.20. 

ʊʘʙʣʠʮʷ 4.20 

ʄʝʪʨʦʣʦʛʽʯʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʛʨʘʜʫʶʚʘʣʴʥʦʾ ʟʘʣʝʞʥʦʩʪʽ  

ʧʣʦʱʽ ʧʽʢʫ ʚʽʜ ʚʤʽʩʪʫ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ (y = bx + a),  

ʦʪʨʠʤʘʥʦʾ ʤʝʪʦʜʦʤ ɺɽʈʍ (ɚ = 280 ʥʤ; ʦʙôʻʤ ʧʨʦʙʠ 2 ʤʢʣ) (n = 6; ʈ = 0,95) 

r b a S
2
 ȹb ȹa 

0,9998 0,0006082 ï0,001247 0,000002017 0,000005102 0,0009604 

ʇʽʩʣʷ ʧʝʨʝʚʽʨʢʠ ʟʥʘʯʫʱʦʩʪʽ ʢʦʝʬʽʮʽʻʥʪʘ ʘ ʚ ʨʽʚʥʷʥʥʽ (4.9) ʙʫʣʦ ʟʨʦʙʣʝʥʦ 

ʚʠʩʥʦʚʦʢ ʧʨʦ ʥʝʤʦʞʣʠʚʽʩʪʴ ʧʝʨʝʭʦʜʫ ʜʦ ʨʽʚʥʷʥʥʷ ʚʠʜʫ y = bȭx. 

ʅʘʚʝʜʝʥʽ ʚ ʪʘʙʣ. 4.19  ʪʘ ʥʘ ʨʠʩ. 4.7  ʜʘʥʽ ʩʚʽʜʯʘʪʴ ʧʨʦ ʪʝ, ʱʦ ʧʣʦʱʘ ʧʽʢʫ 

ʨʦʟʯʠʥʽʚ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ ʣʽʥʽʡʥʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʾʭ ʢʦʥʮʝʥʪ-

ʨʘʮʽʾ ʚ ʜʽʘʧʘʟʦʥʽ ʢʦʥʮʝʥʪʨʘʮʽʡ ʚʽʜ 1 ʤʢʛ/ʤʣ ʜʦ 400 ʤʢʛ/ʤʣ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʚʤʽ-

ʩʪʫ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ ʚ ʧʨʦʙʽ ʚʽʜ 2 ʥʛ ʜʦ 800 ʥʛ ʚʽʜʧʦʚʽʜʥʦ. 
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4.7.2 ʂʽʣʴʢʽʩʥʝ ʚʠʟʥʘʯʝʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ ʚ ʤʦʜʝʣʴ-

ʥʠʭ ʨʦʟʯʠʥʘʭ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʦʟʨʦʙʣʝʥʦʾ ɺɽʈʍ-ʤʝʪʦʜʠʢʠ ʢʽʣʴʢʽʩʥʦʛʦ ʚʠʟʥʘ-

ʯʝʥʥʷ 

 

ʈʦʟʨʦʙʣʝʥʫ ʤʝʪʦʜʠʢʫ ʢʽʣʴʢʽʩʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʤʝʪʦʜʦʤ ɺɽʈʍ ʚʠʢʦʨʠʩʪʦ-

ʚʫʚʘʣʠ ʜʣʷ ʢʽʣʴʢʽʩʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ ʚ ʤʦʜʝ-

ʣʴʥʠʭ ʨʦʟʯʠʥʘʭ ʨʽʟʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ.  

ɹʫʣʦ ʚʠʛʦʪʦʚʣʝʥʦ ʯʦʪʠʨʠ ʤʦʜʝʣʴʥʽ ʨʦʟʯʠʥʠ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠ-

ʩʣʦʪʠ ʟ ʢʦʥʮʝʥʪʨʘʮʽʻʶ 10,0; 50,0; 100,0 ʪʘ 200,0 ʤʢʛ/ʤʣ ʟʛʽʜʥʦ ʟ ʤʝʪʦʜʠʢʦʶ, 

ʥʘʚʝʜʝʥʦʶ ʚʠʱʝ (ʜʠʚ. ʨʦʟʜ. 4, ʧ. 4.7.1.). ʍʨʦʤʘʪʦʛʨʘʬʫʚʘʥʥʷ ʤʦʜʝʣʴʥʠʭ ʨʦʟ-

ʯʠʥʽʚ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ ʧʨʦʚʦʜʠʣʠ ʚ ʚʠʱʝʟʘʟʥʘʯʝʥʠʭ ʫʤʦʚʘʭ; 

ʦʙôʻʤ ʧʨʦʙʠ ʩʪʘʥʦʚʠʚ 2 ʤʢʣ. 

ɼʣʷ ʨʦʟʨʘʭʫʥʢʫ ʚʤʽʩʪʫ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ ʚ ʤʦʜʝʣʴʥʠʭ 

ʨʦʟʯʠʥʘʭ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʛʨʘʜʫʶʚʘʣʴʥʠʡ ʛʨʘʬʽʢ (ʜʠʚ. ʨʠʩ. 4.7) ʘʙʦ ʨʽʚʥʷʥʥʷ 

ʧʨʷʤʦʾ (4.9). 

ʈʝʟʫʣʴʪʘʪʠ ʢʽʣʴʢʽʩʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ ʚ 

ʤʦʜʝʣʴʥʠʭ ʨʦʟʯʠʥʘʭ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʦʟʨʦʙʣʝʥʦʾ ʤʝʪʦʜʠʢʠ ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣ. 

4.21.  

ʊʘʙʣʠʮʷ 4.21. 

ʈʝʟʫʣʴʪʘʪʠ ʢʽʣʴʢʽʩʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ  

ʤʝʪʦʜʦʤ ɺɽʈʍ ʫ ʤʦʜʝʣʴʥʠʭ ʨʦʟʯʠʥʘʭ (ɚ = 280 ʥʤ; ʦʙôʻʤ ʧʨʦʙʠ 2 ʤʢʣ) 

ʂʦʥʮʝʥʪʨʘʮʽʷ 

ʨʦʟʯʠʥʫ  

ʢʣʦʧʽʜʦʛʨʝʣʴ  

ʢʘʨʙʦʥʦʚʦʾ  

ʢʠʩʣʦʪʠ, ʤʢʛ/ʤʣ 

ʇʣʦʱʘ 

ʧʽʢʫ 

ɿʥʘʡʜʝʥʦ  

ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ 

ʢʠʩʣʦʪʠ  ʄʝʪʨʦʣʦʛʽʯʥʽ  

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʤʢʛ/ʤʣ % 

10,0 0,005046 10,35 103,50 
X  = 102,00 

S = 1,30 

SX  = 0,65 

ȹX  = 2,06 

Ů = Ñ2,02% 

X  Ñ ȹX  = 

= 102,00 Ñ 2,06 

50,0 0,02988 51,18 102,36 

100,0 0,05981 100,39 100,39 

200,0 0,1225 203,46 101,73 
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ɿ ʜʘʥʠʭ, ʥʘʚʝʜʝʥʠʭ ʫ ʪʘʙʣ. 4.21. ʚʠʧʣʠʚʘʻ, ʱʦ ʚʽʜʥʦʩʥʘ ʥʝʚʠʟʥʘʯʝʥʽʩʪʴ 

ʩʝʨʝʜʥʴʦʛʦ ʨʝʟʫʣʴʪʘʪʫ ʧʨʠ ʢʽʣʴʢʽʩʥʦʤʫ ʚʠʟʥʘʯʝʥʥʽ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ 

ʢʠʩʣʦʪʠ ʤʝʪʦʜʦʤ ɺɽʈʍ ʥʝ ʧʝʨʝʚʠʱʫʻ Ñ 2,02 %.  

ʈʦʟʨʦʙʣʝʥʫ ɺɽʈʍ-ʤʝʪʦʜʠʢʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʜʣʷ ʢʽʣʴʢʽʩʥʦʛʦ ʚʠʟʥʘʯʝʥ-

ʥʷ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ, ʚʠʜʽʣʝʥʦʾ ʽʟ ʙʽʦʣʦʛʽʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ 

(ʜʠʚ. ʨʦʟʜ. 6, ʧ. 6.8.2).  

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʦʧʫʙʣʽʢʦʚʘʥʦ ʚ ʣʽʪʝʨʘʪʫʨʽ [135] ɹʦʥʜʘʨ ɺ. ʉ., ɸʥʦ-

ʩʦʚʘ ʃ. ʉ. ɺʠʩʦʢʦʝʬʝʢʪʠʚʥʘ ʨʽʜʠʥʥʘ ʭʨʦʤʘʪʦʛʨʘʬʽʷ ʚ ʘʥʘʣʽʟʽ ʢʣʦʧʽʜʦʛʨʝʣʶ. 

ʌʘʨʤʘʮʝʚʪʠʯʥʠʡ ʯʘʩʦʧʠʩ. 2012. ˉ4 (24). ʉ. 73 ï 78. 

 

4.8 ʂʽʣʴʢʽʩʥʝ ʚʠʟʥʘʯʝʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʶ ʚ ʤʦʜʝʣʴʥʠʭ ʨʦʟʯʠʥʘʭ ʟʘ ʜʦ-

ʧʦʤʦʛʦʶ ʨʦʟʨʦʙʣʝʥʦʾ ɺɽʈʍ-ʤʝʪʦʜʠʢʠ ʢʽʣʴʢʽʩʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʴ 

ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ 

 

ʈʦʟʨʦʙʣʝʥʫ ʤʝʪʦʜʠʢʫ ʢʽʣʴʢʽʩʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ 

ʢʠʩʣʦʪʠ ʤʝʪʦʜʦʤ ɺɽʈʍ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʜʣʷ ʢʽʣʴʢʽʩʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʢʣʦʧʽ-

ʜʦʛʨʝʣʶ ʚ ʤʦʜʝʣʴʥʠʭ ʨʦʟʯʠʥʘʭ ʨʽʟʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ.  

ɹʫʣʦ ʚʠʛʦʪʦʚʣʝʥʦ ʯʦʪʠʨʠ ʤʦʜʝʣʴʥʽ ʨʦʟʯʠʥʠ ʢʣʦʧʽʜʦʛʨʝʣʶ ʟ ʢʦʥʮʝʥʪʨʘ-

ʮʽʻʶ 10,0; 50,0; 100,0 ʪʘ 200,0 ʤʢʛ/ʤʣ ʟʛʽʜʥʦ ʟ ʤʝʪʦʜʠʢʦʶ, ʥʘʚʝʜʝʥʦʶ ʚʠʱʝ 

(ʜʠʚ. ʨʦʟʜ. 4, ʧ. 4.6.1.).  

ɺ ʤʽʨʥʫ ʢʦʣʙʫ ʤʽʩʪʢʽʩʪʶ 50,0 ʤʣ ʚʥʦʩʠʣʠ 10,00 ʤʣ ʚʽʜʧʦʚʽʜʥʦʛʦ ʤʦʜʝʣʴ-

ʥʦʛʦ ʨʦʟʯʠʥʫ ʢʣʦʧʽʜʦʛʨʝʣʶ, ʜʦʜʘʚʘʣʠ 2 ʤʣ 10 % ʨʦʟʯʠʥʫ ʥʘʪʨʽʶ ʛʽʜʨʦʢʩʠʜʫ 

ʪʘ ʯʝʨʝʟ 2 ʭʚ ʜʦʚʦʜʠʣʠ ʦʙôʻʤ ʨʦʟʯʠʥʫ ʜʦ ʧʦʟʥʘʯʢʠ ʨʦʟʯʠʥʥʠʢʦʤ. 

ʍʨʦʤʘʪʦʛʨʘʬʫʚʘʥʥʷ ʦʪʨʠʤʘʥʠʭ ʩʫʤʽʰʝʡ ʧʨʦʚʦʜʠʣʠ ʚ ʚʠʱʝʟʘʟʥʘʯʝʥʠʭ 

ʫʤʦʚʘʭ; ʦʙôʻʤ ʧʨʦʙʠ ʩʪʘʥʦʚʠʚ 2 ʤʢʣ. 

ɼʣʷ ʨʦʟʨʘʭʫʥʢʫ ʚʤʽʩʪʫ ʢʣʦʧʽʜʦʛʨʝʣʶ ʚ ʤʦʜʝʣʴʥʠʭ ʨʦʟʯʠʥʘʭ ʚʠʢʦʨʠʩʪʦ-

ʚʫʚʘʣʠ ʛʨʘʜʫʶʚʘʣʴʥʠʡ ʛʨʘʬʽʢ (ʜʠʚ. ʨʠʩ. 4.6.) ʘʙʦ ʨʽʚʥʷʥʥʷ ʧʨʷʤʦʾ (4.8) ʪʘ ʢʦ-

ʝʬʽʮʽʻʥʪʫ ʧʝʨʝʨʘʭʫʥʢʫ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ ʥʘ ʢʣʦʧʽʜʦʛʨʝʣʴ, ʱʦ 

ʜʦʨʽʚʥʶʻ 1,037. 
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ʈʝʟʫʣʴʪʘʪʠ ʢʽʣʴʢʽʩʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʶ ʚ ʤʦʜʝʣʴʥʠʭ ʨʦʟʯʠʥʘʭ 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʦʟʨʦʙʣʝʥʦʾ ʤʝʪʦʜʠʢʠ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ ʥʘʚʝ-

ʜʝʥʦ ʚ ʪʘʙʣ. 4.22.  

ʊʘʙʣʠʮʷ 4.22 

ʈʝʟʫʣʴʪʘʪʠ ʢʽʣʴʢʽʩʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʶ ʤʝʪʦʜʦʤ ɺɽʈʍ  

ʫ ʤʦʜʝʣʴʥʠʭ ʨʦʟʯʠʥʘʭ ʟʘ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʶ ʢʠʩʣʦʪʦʶ  

(ɚ = 280 ʥʤ; ʦʙôʻʤ ʧʨʦʙʠ 2 ʤʢʣ) 

ʂʦʥʮʝʥʪʨʘʮʽʷ 

ʨʦʟʯʠʥʫ  

ʢʣʦʧʽʜʦʛʨʝʣʶ, 

ʤʢʛ/ʤʣ 

ʇʣʦʱʘ 

ʧʽʢʫ 

ɿʥʘʡʜʝʥʦ ʢʣʦʧʽʜʦʛʨʝʣʶ 
ʄʝʪʨʦʣʦʛʽʯʥʽ  

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʢʛ/ʤʣ % 

10 0,005816 10,13 101,30 
X  = 101,20 

S = 0,83 

SX  = 0,42 

ȹX  = 1,32 

Ů = Ñ1,31% 

X  Ñ ȹX  = 

= 101,20 Ñ 1,32 

50 0,02964 50,75 101,50 

100 0,05854 100,03 100,03 

200 0,1195 203,96 101,98 

ɿ ʜʘʥʠʭ, ʥʘʚʝʜʝʥʠʭ ʫ ʪʘʙʣ. 4.22. ʚʠʧʣʠʚʘʻ, ʱʦ ʚʽʜʥʦʩʥʘ ʥʝʚʠʟʥʘʯʝʥʽʩʪʴ 

ʩʝʨʝʜʥʴʦʛʦ ʨʝʟʫʣʴʪʘʪʫ ʧʨʠ ʢʽʣʴʢʽʩʥʦʤʫ ʚʠʟʥʘʯʝʥʥʽ ʢʣʦʧʽʜʦʛʨʝʣʶ ʟʘ ʢʣʦʧʽʜʦʛ-

ʨʝʣʴ ʢʘʨʙʦʥʦʚʦʶ ʢʠʩʣʦʪʦʶ ʤʝʪʦʜʦʤ ɺɽʈʍ ʥʝ ʧʝʨʝʚʠʱʫʻ Ñ1,31%.  

ʆʪʨʠʤʘʥʽ ʜʘʥʽ ʩʚʽʜʯʘʪʴ ʧʨʦ ʪʝ, ʱʦ ʣʫʞʥʠʡ ʛʽʜʨʦʣʽʟ ʢʣʦʧʽʜʦʛʨʝʣʶ ʚʽʜʙʫ-

ʚʘʻʪʴʩʷ ʢʽʣʴʢʽʩʥʦ. ʎʝ ʜʦʟʚʦʣʷʻ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʛʨʘʜʫʶʚʘʣʴʥʠʡ ʛʨʘʬʽʢ ʜʣʷ 

ʢʽʣʴʢʽʩʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ ʜʣʷ ʢʽʣʴʢʽʩʥʦʛʦ ʚʠ-

ʟʥʘʯʝʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʶ ʟʘ ʧʨʦʜʫʢʪʦʤ ʡʦʛʦ ʣʫʞʥʦʛʦ ʛʽʜʨʦʣʽʟʫ. 

ʆʩʢʽʣʴʢʠ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʘ ʢʠʩʣʦʪʘ ʻ ʦʩʥʦʚʥʠʤ ʧʨʦʜʫʢʪʦʤ ʤʝʪʘ-

ʙʦʣʽʟʤʫ ʢʣʦʧʽʜʦʛʨʝʣʶ [28], ʮʶ ʤʝʪʦʜʠʢʫ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʚʠʟʥʘ-

ʯʝʥʥʷ çʟʘʛʘʣʴʥʦʛʦ ʢʣʦʧʽʜʦʛʨʝʣʶè ʚ ʙʽʦʣʦʛʽʯʥʠʭ ʦʙôʻʢʪʘʭ. 

ʈʦʟʨʦʙʣʝʥʫ ɺɽʈʍ-ʤʝʪʦʜʠʢʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʜʣʷ ʢʽʣʴʢʽʩʥʦʛʦ ʚʠʟʥʘʯʝʥ-

ʥʷ ʢʣʦʧʽʜʦʛʨʝʣʶ, ʚʠʜʽʣʝʥʦʾ ʽʟ ʙʽʦʣʦʛʽʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ (ʜʠʚ. ʨʦʟʜ. 6, ʧ. 6.7.3).  

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʦʧʫʙʣʽʢʦʚʘʥʦ ʚ ʣʽʪʝʨʘʪʫʨʽ [135]. 
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ʇʝʨʝʚʘʛʠ ʥʘʰʦʾ ʤʝʪʦʜʠʢʠ 

 

   ʉʝʨʝʜ ʩʫʯʘʩʥʠʭ ʤʝʪʦʜʽʚ ʘʥʘʣʽʟʫ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʙʘʟ ʧʘʨʘʤʝʪʨʽʚ 

ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʪʘ ʨʦʟʜʽʣʝʥʥʷ ʤʘʩʠʚʽʚ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʨʝʯʦʚʠʥ ʫ ʙʽʦʣʦʛʽʯʥʠʭ 

ʦʙËʻʢʪʘʭ ɺɽʈʍ-ʤʝʪʦʜ ʻ  ʦʜʥʠʤ ʟ ʥʘʡʙʽʣʴʰ ʧʨʠʜʘʪʥʠʭ ʤʝʪʦʜʽʚ ʟʘ ʯʫʪʣʠʚʽʩʪʶ 

ʪʘ ʩʝʣʝʢʪʠʚʥʽʩʪʶ. 

ʈʦʟʨʦʙʣʝʥʽ ʨʘʥʽʰʝ ʤʝʪʦʜʠʢʠ ɺɽʈʍ-ʘʥʘʣʽʟʫ ʢʣʦʧʽʜʦʛʨʝʣʶ, ʡʦʛʦ ʤʝʪʘʙʦ-

ʣʽʪʽʚ ʪʘ ʽʥʰʠʭ ʣʽʢʘʨʩʴʢʠʭ ʧʨʝʧʘʨʘʪʽʚ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʨʽʟʥʠʭ 

ʫʤʦʚ ʭʨʦʤʘʪʦʛʨʘʬʫʚʘʥʥʷ (ʨʽʟʥʠʭ ʩʦʨʙʝʥʪʽʚ, ʦʨʛʘʥʽʯʥʠʭ ʨʦʟʯʠʥʥʠʢʽʚ, ʙʫʬʝʨ-

ʥʠʭ ʨʦʟʯʠʥʽʚ), ʷʢʽ ʙʘʟʫʶʪʴʩʷ ʥʘ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʚʣʘʩʪʠʚʦʩʪʷʭ ʜʦʩʣʽʜʞʫʚʘʥʠʭ 

ʨʝʯʦʚʠʥ.  

ɺʘʞʣʠʚʠʤ ʥʘʧʨʷʤʦʤ ʜʣʷ ʍʊɸ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫʥʽʬʽʢʦʚʘʥʦʶ ɺɽʈʍ-

ʤʝʪʦʜʠʢʠ, ʧʨʠʜʘʪʥʦʶ  ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʙʽʦʣʦʛʽʯʥʠʭ ʦʙôʻʢʪʽʚ ʧʽʜ ʯʘʩ ʢʦʤʙʽʥʦ-

ʚʘʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʪʘ ʧʨʠ ʦʪʨʫʻʥʥʷʭ ʩʫʤʽʰʘʤʠ 

ʣʽʢʘʨʩʴʢʠʭ ʧʨʝʧʘʨʘʪʽʚ ʪʘ ʥʘʨʢʦʪʠʯʥʠʭ ʨʝʯʦʚʠʥ.  

ʅʝʜʦʣʽʢʦʤ ʜʘʥʦʾ ʤʝʪʦʜʠʢʠ ʻ ʩʣʘʙʢʘ ʤʘʪʝʨʽʘʣʴʥʘ ʙʘʟʘ ʩʫʯʘʩʥʠʭ ʤʝʜʠʯ-

ʥʠʭ ʫʩʪʘʥʦʚ, ʱʦ ʦʙʤʝʞʫʻ ʾʾ ʧʨʘʢʪʠʯʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ. ɿʤʽʥʘ ʫʤʦʚ ʘʥʘʣʽʟʫ ʟʘ 

ʫʥʽʬʽʢʦʚʘʥʦʶ ʤʝʪʦʜʠʢʦʶ ʧʨʠʟʚʝʜʝ ʜʦ ʧʦʨʫʰʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ ʽ 

ʚʽʜʪʚʦʨʶʚʘʥʦʩʪʽ ʨʝʟʫʣʴʪʘʪʽʚ. 

 

4.9 ɺʘʣʽʜʘʮʽʡʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ɺɽʈʍ -ʤʝʪʦʜʫ ʚʠʟʥʘʯʝʥʥʷ ʢʣʦʧʽʜʦʛ-

ʨʝʣʶ ʪʘ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ ʫ ʨʦʟʯʠʥʘʭ 

 

ɺʘʣʽʜʘʮʽʶ ɺɽʈʍ-ʤʝʪʦʜʦʤ ʚʠʟʥʘʯʝʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʶ ʪʘ ʢʣʦʧʽʜʦʛʨʝʣʴ 

ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ ʧʨʦʚʦʜʠʣʠ ʟʘ ʥʘʩʪʫʧʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ: ʣʽʥʽʡʥʽʩʪʴ, ʧʨʝ-

ʮʠʟʽʡʥʽʩʪʴ, ʧʨʘʚʠʣʴʥʽʩʪʴ ʪʘ ʚʜ̔ʪʚʦʨʶʚʘʥʽʩʪʴ [124, 125, 126, 127]. 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʜʽʘʧʘʟʦʥʫ ʣʽʥʽʡʥʦʩʪʽ ɺɽʈʍ-ʤʝʪʦʜʦʤ ʘʥʘʣʽʟʫ ʢʣʦʧʽʜʦʛʨʝ-

ʣʶ ʪʘ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʛʨʘʜʫʶʚʘʣʴʥʽ ʛʨʘ-

ʬʽʢʠ, ʧʦʙʫʜʦʚʘʥʽ ʚ ʢʦʦʨʜʠʥʘʪʘʭ: S, ʤʤ
2 
 (ʧʣʦʱʘ ʧʽʢʫ)  ï ʉ, ʤʢʛ/ʤʣ (ʢʦʥʮʝʥʪ-

ʨʘʮ̫̔  ʨʦʟʯʠʥʽʚ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʨʝʯʦʚʠʥʠ) (ʨʠʩ. 4.6., 4.7.). 
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ɺ ʪʘʙʣ. 4.23 ʥʘʚʝʜʝʥʽ ʦʩʥʦʚʥʽ ʚʘʣʽʜʘʮʽʡʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʽʣʴʢʽʩʥʦʛʦ 

ʚʠʟʥʘʯʝʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʶ ʪʘ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ: ʽʥʪʝʨʚʘʣ ʣʽ-

ʥʽʡʥʦʩʪʽ ʛʨʘʜʫʶʚʘʣʴʥʦʛʦ ʛʨʘʬʽʢʫ ʫ ʜʽʘʧʘʟʦʥʽ ʢʦʥʮʝʥʪʨʘʮʽʡ; ʢʦʝʬʽʮʽʻʥʪʠ ʨʝ-

ʛʨʝʩʽʾ ʨʽʚʥʷʥʥʷ ʛʨʘʜʫʶʚʘʣʴʥʦʛʦ ʛʨʘʬʽʢʫ, ʷʢʽ ʨʦʟʨʘʭʦʚʘʥʽ ʤʝʪʦʜʦʤ ʥʘʡʤʝʥʰʠʭ 

ʢʚʘʜʨʘʪʽʚ.  

ʊʘʙʣʠʮʷ 4.23 

ʂʦʝʬʽʮʽʻʥʪʠ ʨʝʛʨʝʩʽʾ ʛʨʘʜʫʶʚʘʣʴʥʠʭ ʛʨʘʬʽʢʽʚ ʫ=bʭ+ʘ ʢʽʣʴʢʽʩʥʦʛʦ 

ʚʠʟʥʘʯʝʥʥʷ  ʢʣʦʧʽʜʦʛʨʣʶ ʪʘ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ  ʤʝʪʦʜʦʤ 

ɺɽʈʍ (ʈ = 95 %) 

ʂʦʝʬʽʮʽʻʥʪʠ ʨʝʛʨʝʩʽʾ 

ʛʨʘʜʫʶʚʘʣʴʥʦʛʦ 

ʛʨʘʬʽʢʫ 

ɼʦʚʽʨʯʽ ʽʥʪʝʨʚʘʣʠ 

ʢʦʝʬʽʮʽʻʥʪʽʚ ʨʝʛʨʝʩʽʾ 

ʂʦʝʬ̔ʮ ̔

ʻʥʪ 

ʢʦʨʝʣʷ

ʮʽʾ (R) 

 

ɯʥʪʝʨʚʘʣ 

ʣʽʥʽʡʥʦʩʪʽ 

ʛʨʘʬʽʢʫ,  ʤʢʛ/ʤʣ 

 
ʘ ʚ ȹʘ ȹʚ 

ʂʣʦʧʽʜʦʛʨʝʣʴ (ʧ = 6) 

-13,85Ŀ10
-4
 59,12Ŀ10

-5
 10,75Ŀ10

-4 
57,13Ŀ10

-7
 0,9964 1,0 - 400,0  

ʂʣʦʧ̔ʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʘ ʢʠʩʣʦʪʘ (ʧ = 6) 

-12,47Ŀ10
-4
 60,82Ŀ10

-5
 96,04Ŀ10

-5 
51,02Ŀ10

-7
 0,9998 1,0 - 400,0  

 

ʄʝʪʦʜ ʚʠʟʥʘʯʝʥʥʷ ʧʨʝʧʘʨʘʪʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ɺɽʈʍ ʚʘʣʽʜʦʚʘʥʦʛʦ ʟʘ ʧʘ-

ʨʘʤʝʪʨʘʤʠ: ʜʽʘʧʘʟʦʥ ʣʽʥʽʡʥʦʩʪʽ, ʤʝʞʘ ʚʠʷʚʣʝʥʥʷ (LOD), ʤʝʞʘ ʢʽʣʴʢʽʩʥʦʛʦ ʚʠ-

ʟʥʘʯʝʥʥʷ (LOQ), 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʜʦʩʣʽʜʞʝʥʴ ʫʥʽʬʽʢʦʚʘʥʠʤ ʤʝʪʦʜʦʤ ɺɽʈʍ ʙʫʣʠ ʦʪʨʠʤʘʥʽ 

ʧʘʨʘʤʝʪʨʠ ʫʪʨʠʤʫʚʘʥʥʷ ʧʨʝʧʘʨʘʪʫ ʽ ʩʧʝʢʪʨʘʣʴʥʽ ʟʘʣʝʞʥʦʩʪʽ, ʱʦ ʜʦʟʚʦʣʠʣʦ 

ʚʢʣʶʯʠʪʠ ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʚ ʙʘʟʫ ʜʘʥʠʭ ʱʦʜʦ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʛʽʧʦʪʝʥʟʠʚ-

ʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʧʨʠ ʪʝʨʘʧʝʚʪʠʯʥʦʤʫ ʤʦʥʽʪʦʨʠʥʛʫ ʣʽʢʫʚʘʥʥʷ ʦʢʨʝʤʠʤ ʧʨʝʧʘ-

ʨʘʪʦʤ ʘʙʦ ʢʦʤʧʣʝʢʩʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ʟʘʭʚʦʨʶʚʘʥʴ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʾ ʩʠʩʪʝʤʠ. 

ʇʨʦʚʝʜʝʥʘ ʨʦʟʨʦʙʢʘ ʤʝʪʦʜʫ ʢʽʣʴʢʽʩʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʧʨʝʧʘʨʘʪʫ ʤʝʪʦʜʦʤ 

ɺɽʈʍ ʥʘ ʤʦʜʝʣʴʥʠʭ ʨʦʟʯʠʥʘʭ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʨʽʟʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ 

ʧʨʝʧʘʨʘʪʫ. ɿʤʽʩʪ ʧʨʝʧʘʨʘʪʫ ʚʠʟʥʘʯʘʣʠ ʟʘ ʨʽʚʥʷʥʥʷʤ S = 0,5 Å 10
-4
 + 1,8 Å 10

-3
; 

ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ ʩʢʣʘʚ 0,9964. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʽʜʥʦʩʥʘ ʧʦʭʠʙʢʘ ʩʝʨʝʜʥʴʦʛʦ ʨʝʟʫʣʴʪʘʪʫ ʥʝ 
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ʧʝʨʝʚʠʱʫʚʘʣʘ Ñ 2,12 % ʧʨʠ ɺɽʈʍ-ʘʥʘʣʽʟʽ ʧʨʝʧʘʨʘʪʫ ʚ ʤʦʜʝʣʴʥʠʭ ʨʦʟʯʠʥʘʭ. 

ʈʦʟʨʘʭʫʥʦʢ ʚʘʣʽʜʘʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʝʪʦʜʫ ɺɽʈʍ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ 

ʧʨʝʧʘʨʘʪʫ ʜʦʟʚʦʣʠʚ ʚʩʪʘʥʦʚʠʪʠ ʜʽʘʧʘʟʦʥ ʣʽʥʽʡʥʦʩʪʽ (5,0 - 100,0 ʤʢʛ / ʤʣ), ʤʝ-

ʞʘ ʢʽʣʴʢʽʩʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ (5,0 ʤʢʛ / ʤʣ ʘʙʦ 20,0 ʥʛ ʚ ʧʨʦʙʽ), ʧʨʘʚʠʣʴʥʽʩʪʴ ʽ 

ʪʦʯʥʽʩʪʴ ʜʦʩʣʽʜʞʝʥʥʷ (ʚʽʜʥʦʩʥʝ ʩʪʘʥʜʘʨʪʥʝ ʚʽʜʭʠʣʝʥʥʷ RSD ʥʝ ʧʝʨʝʚʠʱʫʚʘʣʦ 

0,83 %, ʱʦ ʚʢʘʟʫʚʘʣʦ ʥʘ ʪʦʯʥʽʩʪʴ ʘʥʘʣʽʟʫ). 

 

4.10 ʇʦʨʽʚʥʷʣʴʥʘ ʦʮʽʥʢʘ ʨʝʟʫʣʴʪʘʪʽʚ ʋʌ-ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʥʦʾ, ʝʢʩʪ-

ʨʘʢʮʽʡʥʦ-ʬʦʪʦʤʝʪʨʠʯʥʦʾ ʪʘ ɺɽʈʍ-ʤʝʪʦʜʠʢ ʢʽʣʴʢʽʩʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʢʣʦʧʽʜʦʛ-

ʨʝʣʶ 

 

ʅʘʤʠ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʧʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ ʢʽʣʴʢʽʩʥʦʛʦ ʚʠ-

ʟʥʘʯʝʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʶ, ʦʪʨʠʤʘʥʠʭ ʟʘ ʜʦʧʦʤʦʛʦʶ ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ ʤʝʪʦʜʠʢ.  

ʄʝʪʨʦʣʦʛʽʯʥʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʨʝʟʫʣʴʪʘʪʽʚ ʢʽʣʴʢʽʩʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ, ʦʪʨʠ-

ʤʘʥʠʭ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʞʥʦʾ ʽʟ ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ ʤʝʪʦʜʠʢ, ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣ. 4.24. 

ʊʘʙʣʠʮʷ 4.24 

ʄʝʪʨʦʣʦʛʽʯʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʨʝʟʫʣʴʪʘʪʽʚ ʢʽʣʴʢʽʩʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ  

ʢʣʦʧʽʜʦʛʨʝʣʶ ʟʘ ʨʽʟʥʠʤʠ ʤʝʪʦʜʠʢʘʤʠ ʫ ʤʦʜʝʣʴʥʠʭ ʨʦʟʯʠʥʘʭ 

ʄʝʪʦʜʠʢʘ m0 n f = n ï 1 X  S S
2
 SX  ȹX  Ů, % 

ʋʌ-

ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠ-

ʯʥʘ  

100,00 5 4 99,92 0,99 0,98 0,44 1,24 1,24 

ʝʢʩʪʨʘʢʮʽʡʥʦ-

ʬʦʪʦʤʝʪʨʠʯʥʘ 
100,00 8 7 99,20 2,19 4,80 0,77 1,83 1,85 

 ɺɽʈʍ-ʤʝʪʦʜʠʢʘ 

(ʧʨʷʤʝ ʚʠʟʥʘʯʝʥʥʷ) 
100,00 4 3 99,73 1,10 1,21 0,55 1,74 1,75 

ɺɽʈʍ-ʤʝʪʦʜʠʢʘ 

(ʚʠʟʥʘʯʝʥʥʷ ʟʘ ʢʣʦ-

ʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦ-

ʚʦʶ ʢʠʩʣʦʪʦʶ) 

100,00 4 3 101,20 0,83 0,69 0,42 1,32 1,31 

ɼʣʷ ʢʦʞʥʦʾ ʽʟ ʤʝʪʦʜʠʢ ʢʽʣʴʢʽʩʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʚʠʨʽʰʫʚʘʣʠ ʧʠʪʘʥʥʷ ʧʨʦ 

ʥʘʷʚʥʽʩʪʴ ʘʙʦ ʚʽʜʩʫʪʥʽʩʪʴ ʩʠʩʪʝʤʘʪʠʯʥʦʾ ʧʦʤʠʣʢʠ. ɼʣʷ ʮʴʦʛʦ ʨʦʟʨʘʭʦʚʫʚʘʣʠ 

ʢʦʥʪʨʦʣʴʥʽ ʢʨʠʪʝʨʽʾ t ʟʘ ʬʦʨʤʫʣʦʶ: 
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                                                  (  4.10) 

t1 = 0,18; t2 = 1,03; t3 = 0,49; t4 = 2,89. 

ɼʣʷ ʧʝʨʰʦʛʦ ʚʠʧʘʜʢʫ t (P, f) = t (0,95; 4) = 2,78, ʜʣʷ ʜʨʫʛʦʛʦ ʚʠʧʘʜʢʫ t (P, 

f) = t (0,95; 7) = 2,36, ʜʣʷ ʪʨʝʪʴʦʛʦ ʪʘ ʯʝʪʚʝʨʪʦʛʦ ï t (P, f) = t (0,95; 3) = 3,18, ʪʦ-

ʤʫ ʜʣʷ ʚʩʽʭ ʤʝʪʦʜʠʢ tʨʦʟʨ < t (P, f) ʽ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʨʝʟʫʣʴʪʘʪʠ ʢʽ-

ʣʴʢʽʩʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʟʘ ʚʩʽʤʘ ʟʘʧʨʦʧʦʥʦʚʘʥʠʤʠ ʤʝʪʦʜʠʢʘʤʠ ʥʝ ʥʘʚʘʥʪʘʞʝʥʽ 

ʩʠʩʪʝʤʘʪʠʯʥʦʶ ʧʦʤʠʣʢʦʶ. 

ɼʣʷ ʧʦʨʽʚʥʷʥʥʷ ʚʽʜʪʚʦʨʶʚʘʥʦʩʪʽ ʨʝʟʫʣʴʪʘʪʽʚ, ʦʪʨʠʤʘʥʠʭ ʟʘ ʨʽʟʥʠʤʠ ʤʝʪʦ-

ʜʠʢʘʤʠ ʢʽʣʴʢʽʩʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ, ʨʦʟʨʘʭʦʚʫʚʘʣʠ ʢʨʠʪʝʨʽʡ ɹʘʨʪʣʝʪʘ ʟʘ ʬʦʨʤʫʣʘ-

ʤʠ: 

    (  4.11)  

                                  ( 4.12) 

c
2
 = 5,51. 

c
2
 (P, f) = c

2
 (0,99; 3) = 11,3, ʪʦʙʪʦ c

2
ʨʦʟʨ < c

2
 (P, f) ʽ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦ-

ʚʦʢ, ʱʦ ʨʽʟʥʠʮʷ ʤʽʞ ʦʢʨʝʤʠʤʠ ʩʝʨʝʜʥʴʦʢʚʘʜʨʘʪʠʯʥʠʤʠ ʧʦʤʠʣʢʘʤʠ S1
2
, S2

2
, S3

2
 

ʪʘ S4
2
 ʥʝ ʻ ʟʥʘʯʫʱʦʶ. 

ɼʣʷ ʧʦʨʽʚʥʷʥʥʷ ʩʝʨʝʜʥʽʭ ʨʝʟʫʣʴʪʘʪʽʚ, ʦʪʨʠʤʘʥʠʭ ʟʘ ʢʦʞʥʦʶ ʤʝʪʦʜʠʢʦʶ, 

ʨʦʟʨʘʭʦʚʫʚʘʣʠ ʢʨʠʪʝʨʽʡ ʉʪʴʶʜʝʥʪʘ ʟʘ ʬʦʨʤʫʣʦʶ [125]: 

2

2

2

1

2

1

21

n

s

n

s

XX
t

+

-
=

      (4.13.)  

t1,2 = 0,81; t1,3 = 0,27; t1,4 = 2,11; t2,3 = 0,56; t2,4 = 2,28; t3,4 = 2,13. 

f1,2 = 11; f1,3 = f1,4 = 7; f2,3 = f2,4 = 10; f3,4 = 6. 

t (0,95; 11) = 2,20; t (0,95; 7) = 2,36; t (0,95; 10) = 2,23; t (0,95; 6) = 2,45. 
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ʊʦʤʫ ʜʣʷ ʚʩʽʭ ʤʝʪʦʜʠʢ tʨʦʟʨ < t (P, f) ʽ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʩʝʨʝʜʥʽ 

ʨʝʟʫʣʴʪʘʪʠ ʢʽʣʴʢʽʩʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʟʘ ʚʩʽʤʘ ʟʘʧʨʦʧʦʥʦʚʘʥʠʤʠ ʤʝʪʦʜʠʢʘʤʠ ʥʝ 

ʤʘʶʪʴ ʤʽʞ ʩʦʙʦʶ ʟʥʘʯʫʱʦʾ ʨʽʟʥʠʮʽ [125,126]. 

4.11 ʇʦʨʽʚʥʷʣʴʥʘ ʦʮʽʥʢʘ ʨʝʟʫʣʴʪʘʪʽʚ ʋʌ-ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʥʦʾ ʪʘ 

ɺɽʈʍ-ʤʝʪʦʜʠʢ ʢʽʣʴʢʽʩʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʡ ʢʠʩʣʦʪʠ 

 

ʅʘʤʠ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʧʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ ʢʽʣʴʢʽʩʥʦʛʦ ʚʠ-

ʟʥʘʯʝʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʡ ʢʠʩʣʦʪʠ, ʦʪʨʠʤʘʥʠʭ ʟʘ ʜʦʧʦʤʦʛʦʶ ʟʘʧʨʦ-

ʧʦʥʦʚʘʥʠʭ ʤʝʪʦʜʠʢ.  

ʄʝʪʨʦʣʦʛʽʯʥʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʨʝʟʫʣʴʪʘʪʽʚ ʢʽʣʴʢʽʩʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ, ʦʪʨʠ-

ʤʘʥʠʭ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʞʥʦʾ ʽʟ ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ ʤʝʪʦʜʠʢ, ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣ. 4.25. 

ʊʘʙʣʠʮʷ 4.25 

ʄʝʪʨʦʣʦʛʽʯʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʨʝʟʫʣʴʪʘʪʽʚ ʢʽʣʴʢʽʩʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ  

ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʡ ʢʠʩʣʦʪʠ  

ʟʘ ʨʽʟʥʠʤʠ ʤʝʪʦʜʠʢʘʤʠ ʫ ʤʦʜʝʣʴʥʠʭ ʨʦʟʯʠʥʘʭ 

ʄʝʪʦʜʠʢʘ m0 n f = n ï 1 X  S S
2
 SX  ȹX  Ů, % 

ʋʌ-

ʩʧʝʢʪʨʦʬʦʪʦ-

ʤʝʪʨʠʯʥʘ 

100,00 5 4 101,41 2,08 4,33 0,93 2,58 2,54 

ɺɽʈʍ-

ʤʝʪʦʜʠʢʘ 
100,00 4 3 102,00 1,30 1,69 0,65 2,06 2,02 

 

ɼʣʷ ʢʦʞʥʦʾ ʽʟ ʤʝʪʦʜʠʢ ʢʽʣʴʢʽʩʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʚʠʨʽʰʫʚʘʣʠ ʧʠʪʘʥʥʷ ʧʨʦ 

ʥʘʷʚʥʽʩʪʴ ʘʙʦ ʚʽʜʩʫʪʥʽʩʪʴ ʩʠʩʪʝʤʘʪʠʯʥʦʾ ʧʦʤʠʣʢʠ. ɼʣʷ ʮʴʦʛʦ ʨʦʟʨʘʭʦʚʫʚʘʣʠ 

ʢʦʥʪʨʦʣʴʥʽ ʢʨʠʪʝʨʽʾ t ʟʘ ʬʦʨʤʫʣʦʶ (4.10) [ 125]: 

t1 = 1,52; t2 = 3,08. 

ɼʣʷ ʧʝʨʰʦʛʦ ʚʠʧʘʜʢʫ t (P, f) = t (0,95; 4) = 2,78, ʜʣʷ ʜʨʫʛʦʛʦ ʚʠʧʘʜʢʫ t (P, 

f) = t (0,95; 3) = 3,18, ʪʦʤʫ ʜʣʷ ʚʩʽʭ ʤʝʪʦʜʠʢ tʨʦʟʨ < t (P, f) ʽ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠ-

ʩʥʦʚʦʢ, ʱʦ ʨʝʟʫʣʴʪʘʪʠ ʢʽʣʴʢʽʩʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʟʘ ʚʩʽʤʘ ʟʘʧʨʦʧʦʥʦʚʘʥʠʤʠ ʤʝ-

ʪʦʜʠʢʘʤʠ ʥʝ ʥʘʚʘʥʪʘʞʝʥʽ ʩʠʩʪʝʤʘʪʠʯʥʦʶ ʧʦʤʠʣʢʦʶ. 
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ɼʣʷ ʧʦʨʽʚʥʷʥʥʷ ʚʽʜʪʚʦʨʶʚʘʥʦʩʪʽ ʨʝʟʫʣʴʪʘʪʽʚ, ʦʪʨʠʤʘʥʠʭ ʟʘ ʨʽʟʥʠʤʠ ʤʝʪʦ-

ʜʠʢʘʤʠ ʢʽʣʴʢʽʩʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ, ʨʦʟʨʘʭʦʚʫʚʘʣʠ ʢʨʠʪʝʨʽʡ ʌʽʰʝʨʘ ʟʘ ʬʦʨʤʫʣʦʶ 

[ 125,126]: 

2

2

2

1

s

s
F =  ʧʨʠ  

2

2

2

1 ss ²     (  4.14)  

F = 2,56. 

F (P, f1, f2) = F (0,99; 4; 3) = 16,69, ʪʦʙʪʦ Fʨʦʟʨ < F (P, f1, f2) ʽ ʤʦʞʥʘ ʟʨʦʙʠʪʠ 

ʚʠʩʥʦʚʦʢ, ʱʦ ʨʽʟʥʠʮʷ ʤʽʞ ʩʝʨʝʜʥʴʦʢʚʘʜʨʘʪʠʯʥʠʤʠ ʧʦʤʠʣʢʘʤʠ S1
2
 ʪʘ S2

2
 ʥʝ ʻ 

ʟʥʘʯʫʱʦʶ. 

ɼʣʷ ʧʦʨʽʚʥʷʥʥʷ ʩʝʨʝʜʥʽʭ ʨʝʟʫʣʴʪʘʪʽʚ, ʦʪʨʠʤʘʥʠʭ ʟʘ ʢʦʞʥʦʶ ʤʝʪʦʜʠʢʦʶ, 

ʨʦʟʨʘʭʦʚʫʚʘʣʠ ʢʨʠʪʝʨʽʡ ʉʪʴʶʜʝʥʪʘ ʟʘ ʬʦʨʤʫʣʦʶ (4.13) [125]: 

t1,2 = 0,52. 

f1,2 = 7; t (0,95; 7) = 2,36. 

ʊʦʤʫ tʨʦʟʨ < t (P, f) ʽ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʩʝʨʝʜʥʽ ʨʝʟʫʣʴʪʘʪʠ ʢʽʣʴ-

ʢʽʩʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʟʘ ʟʘʧʨʦʧʦʥʦʚʘʥʠʤʠ ʤʝʪʦʜʠʢʘʤʠ ʥʝ ʤʘʶʪʴ ʤʽʞ ʩʦʙʦʶ ʟʥʘ-

ʯʫʱʦʾ ʨʽʟʥʠʮʽ. 

 

ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 4 

1. ʈʦʟʨʦʙʣʝʥʦ ʤʝʪʦʜʠʢʫ ʋʌ-ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ 

ʢʣʦʧʜ̔ʦʛʨʝʣʶ, ʱʦ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʚʠʟʥʘʯʠʪʠ ʧʨʝʧʘʨʘʪ ʫ ʤʝʞʘʭ ʢʦʥʮʝʥʪʨʘ-

ʮʽʾ ʚʽʜ 20 ʤʢʛ ʜʦ 200 ʤʢʛ ʚ 1 ʤʣ ʨʦʟʯʠʥʫ. ɺʽʜʥʦʩʥʘ ʥʝʚʠʟʥʘʯʝʥʽʩʪʴ ʩʝʨʝʜ-

ʥʴʦʛʦ ʨʝʟʫʣʴʪʘʪʫ ʩʪʘʥʦʚʠʪʴ Ñ 1,24 %. 

2. ʈʦʟʨʦʙʣʝʥʦ ʤʝʪʦʜʠʢʫ ʋʌ-ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʢʣʦʧʽʜʦʛ-

ʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ, ʱʦ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʚʠʟʥʘʯʠʪʠ ʾʾ ʫ ʤʝʞʘʭ ʢʦʥʮʝʥ-

ʪʨʘʮʽʾ ʚʽʜ 20 ʤʢʛ ʜʦ 200 ʤʢʛ ʚ 1 ʤʣ ʨʦʟʯʠʥʫ. ɺʽʜʥʦʩʥʘ ʥʝʚʠʟʥʘʯʝʥʽʩʪʴ ʩʝʨʝ-

ʜʥʴʦʛʦ ʨʝʟʫʣʴʪʘʪʫ ʩʪʘʥʦʚʠʪʴ Ñ 2,54 %. 

3. ʈʦʟʨʦʙʣʝʥʦ ʤʝʪʦʜʠʢʫ ʝʢʩʪʨʘʢʮʽʡʥʦ-ʬʦʪʦʤʝʪʨʠʯʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʢʣʦʧʽʜʦʛ-

ʨʝʣʶ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʷʢ ʨʝʘʛʝʥʪʫ ʢʠʩʣʦʪʥʦʛʦ ʙʘʨʚʥʠʢʘ ʤʝʪʠʣʦʚʦʛʦ ʦʨʘʥ-

ʞʝʚʦʛʦ, ʱʦ ʫʪʚʦʨʶʻ ʟ ʢʣʦʧʽʜʦʛʨʝʣʻʤ ʽʦʥʥʽ ʘʩʦʮʽʘʪʠ. ɿʘʧʨʦʧʦʥʦʚʘʥʘ ʤʝʪʦ-
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ʜʠʢʘ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʚʠʟʥʘʯʠʪʠ ʚʽʜ 10 ʤʢʛ ʜʦ 200 ʤʢʛ ʢʣʦʧʜ̔ʦʛʨʝʣʶ ʚ ʧʨʦ-

ʙʽ. ɺʽʜʥʦʩʥʘ ʥʝʚʠʟʥʘʯʝʥʽʩʪʴ ʩʝʨʝʜʥʴʦʛʦ ʨʝʟʫʣʴʪʘʪʫ ʩʪʘʥʦʚʠʪʴ Ñ 1,85 %. 

4. ʈʦʟʨʦʙʣʝʥʦ ʤʝʪʦʜʠʢʠ ʢʽʣʴʢʽʩʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʶ ʪʘ ʢʣʦʧʽʜʦʛ-

ʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ ʤʝʪʦʜʦʤ ʚʠʩʦʢʦʝʬʝʢʪʠʚʥʦʾ ʨʽʜʠʥʥʦʾ ʭʨʦʤʘʪʦʛʨʘ-

ʬʽʾ. ɿʘʧʨʦʧʦʥʦʚʘʥʽ ʤʝʪʦʜʠʢʠ ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʚʠʟʥʘʯʠʪʠ ʟʘʟʥʘʯʝʥʽ ʨʝʯʦ-

ʚʠʥʠ ʚ ʜʽʘʧʘʟʦʥʽ ʢʦʥʮʝʥʪʨʘʮʽʡ ʚʽʜ 1 ʤʢʛ/ʤʣ ʜʦ 200 ʤʢʛ/ʤʣ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ 

ʾʭ ʚʤʽʩʪʫ ʚ ʧʨʦʙʽ ʚʽʜ 2 ʥʛ ʜʦ 400 ʥʛ ʚʽʜʧʦʚʽʜʥʦ. ɺʽʜʥʦʩʥʘ ʥʝʚʠʟʥʘʯʝʥʽʩʪʴ 

ʩʝʨʝʜʥʴʦʛʦ ʨʝʟʫʣʴʪʘʪʫ ʩʪʘʥʦʚʠʪʴ Ñ 1,75 % ʪʘ Ñ 2,02 % ʚʽʜʧʦʚʽʜʥʦ. 

5. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʨʦʟʨʦʙʣʝʥʫ ʤʝʪʦʜʠʢʫ ʢʽʣʴʢʽʩʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʢʣʦʧʽʜʦʛ-

ʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ ʤʝʪʦʜʦʤ ɺɽʈʍ ʤʦʞʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʜʣʷ ʢʽʣʴ-

ʢʽʩʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʶ ɺʽʜʥʦʩʥʘ ʥʝʚʠʟʥʘʯʝʥʽʩʪʴ ʩʝʨʝʜʥʴʦʛʦ ʨʝ-

ʟʫʣʴʪʘʪʫ ʩʪʘʥʦʚʠʪʴ Ñ 1,31 %. 

6. ʇʨʝʜʩʪʘʚʣʝʥʽ ʨʘʥʽʰʝ ʤʝʪʦʜʠ ʘʥʘʣʽʟʫ ʢʣʦʧʽʜʦʛʨʝʣʶ ʪʘ  ʡʦʛʦ ʤʝʪʘʙʦʣʽʪʫ ʤʝ-

ʪʦʜʦʤ ɺɽʈʍ ʤʘʶʪʴ ʥʝʜʦʣʽʢʠ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʽʟʦʢʨʘʪʽʯʝʩʢʦʛʦ ʨʝʞʠʤʫ 

ʝʣʶʶʚʘʥʥʷ ʦʙʤʝʞʫʻ ʤʦʞʣʠʚʽʩʪʴ ʚʠʭʦʜʫ ʚʩʽʭ ʢʦʤʧʦʥʝʥʪʽʚ ʟʨʘʟʢʘ ʟ ʢʦʣʦʥ-

ʢʠ ʚ ʚʫʟʴʢʠʭ ʟʦʥʘʭ ʽ ʝʬʝʢʪʠʚʥʠʡ ʨʦʟʧʦʜʽʣ ʩʫʤʽʰʝʡ ʣʽʢʘʨʩʴʢʠʭ ʧʨʝʧʘʨʘʪʽʚ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʥʝʣʽʥʽʡʥʦʛʦ ʛʨʘʜʽʻʥʪʘ ʧʨʠ ʝʣʶʶʚʘʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʶ ʪʘ  ʡʦ-

ʛʦ ʤʝʪʘʙʦʣʽʪʫ ʫʩʢʣʘʜʥʶʻ ʧʨʦʮʝʩ ʭʨʦʤʘʪʦʛʨʘʬʽʾ. ɿ ʦʛʣʷʜʫ ʥʘ ʤʦʞʣʠʚʽʩʪʴ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ʟʘʭʚʦʨʶʚʘʥʴ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʾ ʩʠʩʪʝʤʠ ʟ ʟʘʩʪʦ-

ʩʫʚʘʥʥʷʤ ʨʽʟʥʠʭ ʧʨʝʧʘʨʘʪʽʚ, ʘʥʘʣʽʟ ʥʘ ʢʣʦʧʽʜʦʛʨʝʣʴ ʪʘ  ʡʦʛʦ ʤʝʪʘʙʦʣʽʪ 

ʫʥʽʬʽʢʦʚʘʥʠʤ ʤʝʪʦʜʦʤ ɺɽʈʍ ʻ ʘʢʪʫʘʣʴʥʠʤ ʟʘʚʜʘʥʥʷʤ ʜʦʩʣʽʜʞʝʥʥʷ. 

7. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʩʽ ʨʦʟʨʦʙʣʝʥʽ ʤʝʪʦʜʠʢʠ ʥʝ ʥʘʚʘʥʪʘʞʝʥʽ ʩʠʩʪʝʤʘʪʠʯʥʦʶ 

ʧʦʤʠʣʢʦʶ, ʘ ʨʽʟʥʠʮʽ ʤʽʞ ʚʽʜʧʦʚʽʜʥʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ʩʝʨʝʜʥʴʦʢʚʘʜʨʘʪʠʯʥʦʾ 

ʧʦʤʠʣʢʠ ʪʘ ʩʝʨʝʜʥʽʭ ʨʝʟʫʣʴʪʘʪʽʚ ʥʝ ʻ ʟʥʘʯʫʱʠʤʠ, ʪʦʙʪʦ ʨʝʟʫʣʴʪʘʪʠ ʢʽʣʴʢʽʩ-

ʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʶ ʪʘ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ ʻ ʚʽʜʪ-

ʚʦʨʶʚʘʥʠʤʠ ʪʘ ʜʦʩʪʦʚʽʨʥʠʤʠ. 
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ɼʆʉʃɯɼɾɽʅʅʗ ʋʄʆɺ ɽʂʉʊʈɸʂʎɯɰ ʂʃʆʇɯɼʆɻʈɽʃʖ ʊɸ 

ʂʃʆʇɯɼʆɻʈɽʃʔ ʂɸʈɹʆʅʆɺʆɰ ʂʀʉʃʆʊʀ 

ɿ ɺʆɼʅʀʍ ʈʆɿʏʀʅɯɺ ʆʈɻɸʅɯʏʅʀʄʀ ʈʆɿʏʀʅʅʀʂɸʄʀ 

 

5.1 ɼʦʩʣʽʜʞʝʥʥʷ ʩʪʫʧʝʥʷ ʝʢʩʪʨʘʢʮʽʾ ʢʣʦʧʽʜʦʛʨʝʣʶ ʽʟ ʚʦʜʥʠʭ ʨʦʟʯʠʥʽʚ ʦʨ-

ʛʘʥʽʯʥʠʤʠ ʨʦʟʯʠʥʥʠʢʘʤʠ 

 

ɺ ʩʫʯʘʩʥʦʤʫ ʭʽʤʽʢʦ-ʪʦʢʩʠʢʦʣʦʛʽʯʥʦʤʫ ʘʥʘʣʽʟʽ ʜʣʷ ʽʟʦʣʶʚʘʥʥʷ ʪʦʢʩʠʯʥʠʭ 

ʨʝʯʦʚʠʥ ʽʟ ʙʽʦʣʦʛʽʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʜʣʷ ʦʯʠʱʝʥʥʷ ʚʠʪʷʛʽʚ ʽʟ ʙʽʦʣʦʛʽʯʥʦʛʦ ʤʘ-

ʪʝʨʽʘʣʫ ʚʽʜ ʜʦʤʽʰʦʢ, ʜʣʷ ʚʠʜʽʣʝʥʥʷ ʪʦʢʩʠʯʥʠʭ ʨʝʯʦʚʠʥ ʽʟ ʧʦʧʝʨʝʜʥʴʦ ʦʯʠʱʝ-

ʥʠʭ ʚʠʪʷʛʽʚ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʤʝʪʦʜ ʝʢʩʪʨʘʢʮʽʾ ʦʨʛʘʥʽʯʥʠʤʠ ʨʦʟʯʠʥʥʠ-

ʢʘʤʠ [136 ]. ʎʝʡ ʤʝʪʦʜ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʧʨʠ ʚʠʟʥʘʯʝʥʥʽ ʪʦʢʩʠʯʥʠʭ ʨʝʯʦʚʠʥ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʜʝʷʢʠʭ ʷʢʽʩʥʠʭ ʨʝʘʢʮʽʡ, ʧʨʠ ʢʽʣʴʢʽʩʥʦʤʫ ʚʠʟʥʘʯʝʥʥʽ ʮʠʭ ʨʝʯʦʚʠʥ 

ʝʢʩʪʨʘʢʮʽʡʥʦ-ʬʦʪʦʤʝʪʨʠʯʥʠʤʠ ʪʘ ʋʌ-ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʥʠʤʠ ʤʝʪʦʜʘʤʠ, 

ʧʨʠ ʢʦʥʮʝʥʪʨʫʚʘʥʥʽ ʨʝʯʦʚʠʥ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʩʠʣʴʥʦ ʨʦʟʚʝʜʝʥʠʭ ʨʦʟʯʠʥʘʭ. 

ʊʝʦʨʝʪʠʯʥʽ ʦʩʥʦʚʠ ʽ ʧʨʘʢʪʠʯʥʽ ʧʨʠʡʦʤʠ ʝʢʩʪʨʘʢʮʽʾ ʰʠʨʦʢʦ ʚʠʩʚʽʪʣʝʥʦ ʚ ʣʽʪʝ-

ʨʘʪʫʨʽ [137, 138, 139 ]. 

ɽʢʩʪʨʘʢʮʽʷ ï ʧʨʦʮʝʩ ʚʠʪʷʛʫʚʘʥʥʷ ʨʦʟʯʠʥʥʠʢʘʤʠ ʚʽʜʧʦʚʽʜʥʠʭ ʨʝʯʦʚʠʥ ʽʟ 

ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʦʙôʻʢʪʽʚ. ʋ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʬʘʟʥʦʛʦ ʩʪʘʥʫ ʦʙôʻʢʪʫ, ʟ ʷʢʦʛʦ ʝʢ-

ʩʪʨʘʛʫʶʪʴ ʚʽʜʧʦʚʽʜʥʽ ʩʧʦʣʫʢʠ, ʧʨʦʮʝʩʠ ʚʠʪʷʛʫʚʘʥʥʷ ʧʦʜʽʣʷʶʪʴ ʥʘ ʝʢʩʪʨʘʢʮʽʶ 

ʚ ʩʠʩʪʝʤʽ çʪʚʝʨʜʝ ʪʽʣʦ ï ʨʽʜʠʥʘè ʽ ʥʘ ʝʢʩʪʨʘʢʮʽʶ ʚ ʩʠʩʪʝʤʽ çʨʽʜʠʥʘ ï ʨʽʜʠʥʘè 

(ʨʽʜʠʥʥʫ ʝʢʩʪʨʘʢʮʽʶ) [98]. 

ʈʽʜʠʥʥʘ ʝʢʩʪʨʘʢʮʽʷ ï ʧʨʦʮʝʩ ʨʦʟʧʦʜʽʣʫ ʨʦʟʯʠʥʝʥʦʾ ʨʝʯʦʚʠʥʠ ʤʽʞ ʜʚʦʤʘ 

ʨʽʜʢʠʤʠ ʬʘʟʘʤʠ, ʱʦ ʥʝ ʟʤʽʰʫʶʪʴʩʷ, ʦʜʥʽʻʶ ʟ ʷʢʠʭ ʚ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʻ ʚʦ-

ʜʘ, ʘ ʜʨʫʛʦʶ ï ʦʨʛʘʥʽʯʥʠʡ ʨʦʟʯʠʥʥʠʢ. ɺʠʪʷʛʫʚʘʥʥʷ ʨʝʯʦʚʠʥʠ ʟ ʬʘʟʠ ʦʨʛʘʥʽʯ-

ʥʦʛʦ ʨʦʟʯʠʥʥʠʢʘ ʚ ʚʦʜʥʫ ʬʘʟʫ ʥʘʟʠʚʘʻʪʴʩʷ ʨʝʝʢʩʪʨʘʢʮʽʻʶ. 

ɼʫʞʝ ʚʘʞʣʠʚʠʤ ʻ ʪʝ, ʱʦ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʤʝʪʦʜʽʚ ʝʢʩʪʨʘʢʮʽʾ ʚʽʜʩʫʪʥʻ 

ʭʽʤʽʯʥʝ ʧʝʨʝʪʚʦʨʝʥʥʷ ʨʝʯʦʚʠʥ, ʱʦ ʨʦʟʧʦʜʣ̔ʷʶʪʴʩʷ, ʽ ʥʝ ʫʪʚʦʨʶʶʪʴʩʷ ʧʦʙʽʯʥʽ 

ʧʨʦʜʫʢʪʠ. ʈʝʯʦʚʠʥʠ, ʚʠʜʽʣʝʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʪʦʜʫ ʝʢʩʪʨʘʢʮʽʾ, ʷʢ ʧʨʘʚʠʣʦ, ʥʝ 

ʤʽʩʪʷʪʴ ʜʦʤʽʰʦʢ, ʧʦʚôʷʟʘʥʠʭ ʟ ʧʨʦʮʝʩʘʤʠ ʩʦʨʙʮʽʾ. ɿʘʚʜʷʢʠ ʮʠʤ ʚʣʘʩʪʠʚʦʩʪʷʤ 
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ʤʝʪʦʜ ʝʢʩʪʨʘʢʮʽʾ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʚ ʪʦʢʩʠʢʦʣʦʛʽʯʥʽʡ ʭʽʤʽʾ, ʭʽʤʽʯʥʽʡ ʪʝ-

ʭʥʦʣʦʛʽʾ, ʬʘʨʤʘʮʽʾ, ʙʽʦʭʽʤʽʾ ʪʦʱʦ [ 137-139]. 

ʇʝʨʝʭʽʜ ʨʝʯʦʚʠʥʠ, ʱʦ ʝʢʩʪʨʘʛʫʻʪʴʩʷ, ʟ ʦʜʥʦʛʦ ʨʦʟʯʠʥʥʠʢʘ ʚ ʽʥʰʠʡ ʚʽʜ-

ʙʫʚʘʻʪʴʩʷ ʚ ʨʝʟʫʣʴʪʘʪʽ ʨʽʟʥʠʮʽ ʢʦʥʮʝʥʪʨʘʮʽʡ ʽ ʥʝʦʜʥʘʢʦʚʦʾ ʨʦʟʯʠʥʥʦʩʪʽ ʮʽʻʾ 

ʨʝʯʦʚʠʥʠ ʚ ʦʙʦʭ ʨʦʟʯʠʥʥʠʢʘʭ. ɿʛʽʜʥʦ ʟʘʢʦʥʫ ʨʦʟʧʦʜʽʣʫ, ʨʝʯʦʚʠʥʘ, ʨʦʟʯʠʥʝʥʘ 

ʚ ʜʚʦʭ ʨʽʜʠʥʘʭ, ʱʦ ʥʝ ʟʤʽʰʫʶʪʴʩʷ, ʨʦʟʧʦʜʽʣʷʻʪʴʩʷ ʤʽʞ ʥʠʤʠ ʚ ʧʦʩʪʽʡʥʦʤʫ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ. ʎʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʜʣʷ ʽʜʝʘʣʴʥʠʭ ʩʠʩʪʝʤ ʟʘʣʝʞʠʪʴ ʪʽʣʴʢʠ ʚʽʜ 

ʪʝʤʧʝʨʘʪʫʨʠ ʽ ʧʨʠʨʦʜʠ ʨʝʯʦʚʠʥʠ ʽ ʥʝ ʟʘʣʝʞʠʪʴ ʚʽʜ ʢʦʥʮʝʥʪʨʘʮʽʾ.  

ʅʘ ʩʪʫʧʽʥʴ ʨʽʜʠʥʥʦʾ ʝʢʩʪʨʘʢʮʽʾ ʚʧʣʠʚʘʶʪʴ ʪʘʢʽ ʬʘʢʪʦʨʠ: ʪʝʤʧʝʨʘʪʫʨʘ 

(ʚʧʣʠʚ ʪʝʤʧʝʨʘʪʫʨʠ ʥʘ ʩʪʫʧʽʥʴ ʝʢʩʪʨʘʢʮʽʾ ʧʦ̫ ʩʥʶʻʪʴʩʷ ʟʤʽʥʦʶ ʨʦʟʯʠʥʥʦʩʪʽ 

ʨʝʯʦʚʠʥ ʚ ʢʦʞʥʽʡ ʬʘʟʽ ʪʘ ʚʟʘʻʤʥʦʾ ʨʦʟʯʠʥʥʦʩʪʽ ʦʨʛʘʥʽʯʥʦʾ ʽ ʚʦʜʥʦʾ ʬʘʟʠ; ʪʝʤ-

ʧʝʨʘʪʫʨʘ ʚʧʣʠʚʘʻ ʥʘ ʤʽʞʤʦʣʝʢʫʣʷʨʥʫ ʚʟʘʻʤʦʜʽʶ ʨʦʟʯʠʥʝʥʠʭ ʨʝʯʦʚʠʥ); ʧʨʠ-

ʨʦʜʘ ʦʨʛʘʥʽʯʥʦʛʦ ʨʦʟʯʠʥʥʠʢʘ ʽ ʨʝʯʦʚʠʥʠ, ʱʦ ʝʢʩʪʨʘʛʫ̒ ʪʴʩʷ; ʩʪʫʧʽʥʴ ʽʦʥʽʟʘʮʽʾ 

ʩʧʦʣʫʢ, ʱʦ ʝʢʩʪʨʘʛʫʶʪʴʩʷ, ʷʢʘ ʚ ʩʚʦʶ ʯʝʨʛʫ, ʟʘʣʝʞʠʪʴ ʚʽʜ ʢʦʥʮʝʥʪʨʘʮʽʾ ʽʦʥʽʚ 

ʚʦʜʥʶ ʚ ʚʦʜʥʽʡ ʬʘʟʽ (ʧʨʠ ʝʢʩʪʨʘʢʮʽʾ ʥʝʜʠʩʦʮʽʡʦʚʘʥʽ ʤʦʣʝʢʫʣʠ ʧʝʨʝʭʦʜʷʪʴ ʚ 

ʦʨʛʘʥʽʯʥʫ ʬʘʟʫ, ʘ ʽʦʥʠ, ʱʦ ʜʦʙʨʝ ʛʽʜʨʘʪʦʚʘʥʽ ʤʦʣʝʢʫʣʘʤʠ ʚʦʜʠ, ʟʘʣʠʰʘʶʪʴʩʷ 

ʚ ʚʦʜʥʽʡ ʬʘʟʽ); ʩʦʣʴʚʘʪʘʮʽʷ (ʝʥʝʨʛʽʷ ʧʝʨʝʥʦʩʫ ʨʝʯʦʚʠʥʠ, ʱʦ ʤʘʻ ʜʚʘ ʘʙʦ ʙʽʣʴ-

ʰʝ ʬʦʨʤʘʣʴʥʽ ʟʘʨʷʜʠ, ʟ ʚʦʜʥʦʾ ʬʘʟʠ ʚ ʦʨʛʘʥʽʯʥʫ ʟʘʣʝʞʠʪʴ ʚʽʜ ʜʽʝʣʝʢʪʨʠʯʥʦʾ 

ʧʨʦʥʠʢʥʦʩʪʽ ʨʦʟʯʠʥʥʠʢʘ; ʽʦʥʠ ʽ ʧʦʣʷʨʥʽ ʤʦʣʝʢʫʣʠ ʩʦʣʴʚʘʪʫʶʪʴʩʷ ʟʜʝʙʽʣʴh ʦʛʦ 

ʨʦʟʯʠʥʥʠʢʦʤ, ʫ ʷʢʦʛʦ ʙʽʣʴʰ ʚʠʩʦʢʘ ʜʽʝʣʝʢʪʨʠʯʥʘ ʧʨʦʥʠʢʥʽʩʪʴ; ʚʦʜʘ ʚ ʩʫʤʽ-

ʰʘʭ ʟ ʦʨʛʘʥʽʯʥʠʤʠ ʨʦʟʯʠʥʥʠʢʘʤʠ ʻ ʥʘʡʯʘʩʪʽʰʝ ʢʨʘʱʠʤ ʩʦʣʴʚʘʪʫʶʯʠʤ ʘʛʝʥ-

ʪʦʤ ʜʣʷ ʩʧʦʣʫʢ ʽʦʥʥʦʛʦ ʭʘʨʘʢʪʝʨʫ); ʥʘʷʚʥʽʩʪʴ ʚʠʩʦʣʶʚʘʯʽʚ (ʜʝʷʢʽ ʨʝʯʦʚʠʥʠ ï 

ʘʤʦʥʽʶ ʩʫʣʴʬʘʪ, ʥʘʪʨʽʶ ʭʣʦʨʠʜ ʪʦʱʦ ï ʤʦʞʫʪʴ ʚʧʣʠʚʘʪʠ ʥʘ ʚʝʣʠʯʠʥʫ ʢʦʝʬʽ-

ʮʽʻʥʪʫ ʨʦʟʧʦʜʽʣʫ; ʟʥʠʞʝʥʥʷ ʨʦʟʯʠʥʥʦʩʪʽ ʚ ʚʦʜʥʽʡ ʬʘʟʽ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʙʽʣʴ-

ʰʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʫ ʨʦʟʧʦʜʽʣʫ); ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʦʙôʻʤʽʚ ʚʦʜʥʦʾ ʽ ʦʨʛʘʥʽʯʥʦʾ 

ʬʘʟ; ʢʽʣʴʢʽʩʪʴ ʧʦʚʪʦʨʥʠʭ ʝʢʩʪʨʘʢʮʽʡ [98 ]. 

ʉʪʫʧʽʥʴ ʝʢʩʪʨʘʢʮʽʾ (R) ï ʮʝ ʚʽʜʥʦʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʝʢʩʪʨʘʛʦʚʘʥʦʾ ʨʝʯʦʚʠʥʠ 

ʜʦ ʟʘʛʘʣʴʥʦʾ (ʧʦʯʘʪʢʦʚʦʾ) ʢʽʣʴʢʦʩʪʽ ʮʽʻʾ ʨʝʯʦʚʠʥʠ ʚ ʚʦʜʥʦʤʫ ʨʦʟʯʠʥʽ: 

                                                      
N

A
R

100Ö
=                                                  (5.1.) 
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ʜʝ R ï ʩʪʫʧʽʥʴ ʝʢʩʪʨʘʢʮʽʾ ʨʝʯʦʚʠʥʠ, %; 

ɸ ï ʢʽʣʴʢʽʩʪʴ ʨʝʯʦʚʠʥʠ, ʱʦ ʝʢʩʪʨʘʛʫʚʘʣʘʩʴ ʦʨʛʘʥʽʯʥʠʤ ʨʦʟʯʠʥʥʠʢʦʤ, ʛ; 

N ï ʟʘʛʘʣʴʥʘ (ʧʦʯʘʪʢʦʚʘ) ʢʽʣʴʢʽʩʪʴ ʨʝʯʦʚʠʥʠ ʚ ʚʦʜʥʦʤʫ ʨʦʟʯʠʥʽ, ʛ. 

ʂʽʣʴʢʽʩʪʴ ʨʝʯʦʚʠʥʠ ɸ, ʱʦ ʝʢʩʪʨʘʛʫʻʪʴʩʷ ʦʨʛʘʥʽʯʥʠʤ ʨʦʟʯʠʥʥʠʢʦʤ, ʤʦʞ-

ʥʘ ʚʠʟʥʘʯʠʪʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤ ʰʣʷʭʦʤ, ʟʘʩʪʦʩʦʚʫʶʯʠ ʚʽʜʧʦʚʽʜʥʠʡ ʤʝʪʦʜ 

ʢʽʣʴʢʽʩʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ [98 ].  

ɺ ʝʢʩʧʝʨʠʤʝʥʪʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʩʪʘʥʜʘʨʪʥʠʡ ʨʦʟʯʠʥ ʢʣʦʧʽʜʦʛʨʝʣʶ 1, 

ʱʦ ʛʦʪʫʚʘʣʠ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ: 

100,0 ʤʛ ʢʣʦʧʽʜʦʛʨʝʣʶ ʙʽʩʫʣʴʬʘʪʫ ʚʥʦʩʠʣʠ ʚ ʤʽʨʥʫ ʢʦʣʙʫ ʤʽʩʪʢʽʩʪʶ 50,0 

ʤʣ, ʨʦʟʯʠʥʷʣʠ ʫ 5,00 ʤʣ 0,1 ʄ ʨʦʟʯʠʥʫ ʢʠʩʣʦʪʠ ʭʣʦʨʠʜʥʦʾ ʽ ʜʦʚʦʜʠʣʠ ʦʙôʻʤ 

ʨʦʟʯʠʥʫ ʚʦʜʦʶ ʦʯʠʱʝʥʦʶ ʜʦ ʧʦʟʥʘʯʢʠ (ʩʪʘʥʜʘʨʪʥʠʡ ʨʦʟʯʠʥ 1, ʢʦʥʮʝʥʪʨʘʮʽʷ 

2000 ʤʢʛ/ʤʣ). 

ʇʨʠʛʦʪʫʚʘʥʥʷ ʫʥʽʚʝʨʩʘʣʴʥʦʾ ʙʫʬʝʨʥʦʾ ʩʫʤʽʰʽ: 

ɻʦʪʫʚʘʣʠ ʨʦʟʯʠʥ ʩʫʤʽʰʽ ʢʠʩʣʦʪ ʬʦʩʬʘʪʥʦʾ, ʘʮʝʪʘʪʥʦʾ ʽ ʙʦʨʘʪʥʦʾ ʚ ʢʦʥʮʝ-

ʥʪʨʘʮʽʾ 0,04 ʤʦʣʴ / ʜʤ3 ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʢʦʞʥʦʾ ʟ ʥʠʭ:  2,47 ʛ ʢʠʩʣʦʪʠ ʙʦʨʘ-

ʪʥʦʾ, 2,12 ʩʤ
3
 ʢʠʩʣʦʪʠ ʬʦʩʬʘʪʥʦʾ ʢʦʥʮʝʥʪʨʦʚʘʥʦʾ (ɟ = 1,86 ʛ / ʩʤ

3
) ʽ 2,33 ʩʤ

3
 

ʢʠʩʣʦʪʠ ʘʮʝʪʘʪʥʦʾ ʢʦʥʮʝʥʪʨʦʚʘʥʦʾ (ɟ = 1,055 ʛ / ʩʤ
3
) ʧʝʨʝʥʦʩʠʣʠ ʚ ʤʽʨʥʫ ʢʦʣ-

ʙʫ ʻʤʥʽʩʪʶ 1000,0 ʩʤ
3
, ʨʦʟʯʠʥʷʣʠ ʚ ʥʝʚʝʣʠʢʽʡ ʢʽʣʴʢʦʩʪʽ ʚʦʜʠ ʦʯʠʱʝʥʦʾ ʽ ʜʦ-

ʚʦʜʠʣʠ ʮʠʤ ʞʝ ʨʦʟʯʠʥʥʠʢʦʤ ʜʦ ʤʽʪʢʠ. 

ɻʦʪʫʚʘʣʠ 0,2 ʤʦʣʴ / ʜʤ
3
 ʨʦʟʯʠʥ ʥʘʪʨʽʶ ʛʽʜʨʦʢʩʠʜʫ: 8,00 ʛ ʥʘʪʨʽʶ ʛʽʜʨʦʢ-

ʩʠʜʫ ʧʝʨʝʥʦʩʠʣʠ ʚ ʤʽʨʥʫ ʢʦʣʙʫ ʻʤʥʽʩʪʶ 1000,0 ʩʤ
3
, ʨʦʟʯʠʥʷʣʠ ʚ ʥʝʚʝʣʠʢʽʡ 

ʢʽʣʴʢʦʩʪʽ ʚʦʜʠ ʦʯʠʱʝʥʦʾ ʽ ʜʦʚʦʜʠʣʠ ʮʠʤ ʞʝ ʨʦʟʯʠʥʥʠʢʦʤ ʜʦ ʤʽʪʢʠ. 

ʂʽʣʴʢʽʩʥʝ ʚʠʟʥʘʯʝʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʶ ʧʨʦʚʦʜʠʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʦʟʨʦʙʣʝ-

ʥʦʾ ʋʌ-ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʥʦʾ ʤʝʪʦʜʠʢʠ (ʜʠʚ. ʧ. 4.1). ʈʦʟʨʘʭʫʥʦʢ ʢʦʥʮʝʥʪʨʘ-

ʮʽʾ ʢʣʦʧʽʜʦʛʨʝʣʶ ʚʠʢʦʥʫʚʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʛʨʘʜʫʶʚʘʣʴʥʦʛʦ ʛʨʘʬʽʢʘ (ʜʠʚ. 

ʨʠʩ. 4.2.) ʘʙʦ ʟʘ ʨʽʚʥʷʥʥʷʤ ʧʨʷʤʦʾ (4.3). ʇʦʪʨʽʙʥʝ ʟʥʘʯʝʥʥʷ ʨʅ ʩʝʨʝʜʦʚʠʱʘ 

ʩʪʚʦʨʶʚʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʫʥʽʚʝʨʩʘʣʴʥʠʭ ʙʫʬʝʨʥʠʭ ʨʦʟʯʠʥʽʚ ʟ ʨʅ ʚʽʜ 2,0 ʜʦ 

12,0. 

ɺ ʨʷʜ ʜʽʣʠʣʴʥʠʭ ʣʽʡʦʢ ʚʥʦʩʠʣʠ ʧʦ 9,00 ʤʣ ʚʽʜʧʦʚʽʜʥʠʭ ʙʫʬʝʨʥʠʭ ʨʦʟʯʠ-

ʥʽʚ ʪʘ ʧʦ 1,00 ʤʣ ʩʪʘʥʜʘʨʪʥʦʛʦ ʨʦʟʯʠʥʫ ʢʣʦʧʽʜʦʛʨʝʣʶ 1; ʜʦ ʦʪʨʠʤʘʥʠʭ ʩʫʤʽ-
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ʰʝʡ ʜʦʜʘʚʘʣʠ ʧʦ 10,00 ʤʣ ʚʽʜʧʦʚʽʜʥʦʛʦ ʦʨʛʘʥʽʯʥʦʛʦ ʨʦʟʯʠʥʥʠʢʘ. ʉʫʤʽʰʽ ʚ ʜʽ-

ʣʠʣʴʥʠʭ ʣʽʡʢʘʭ ʩʪʨʫʰʫʚʘʣʠ ʚʧʨʦʜʦʚʞ 5 ʭʚ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʭʘʥʽʯʥʦʛʦ ʩʪʨʫ-

ʰʫʚʘʯʘ, ʟʘʣʠʰʘʣʠ ʥʘ 10 ʭʚ ʜʣʷ ʨʦʟʜʽʣʝʥʥʷ ʰʘʨʽʚ. ɿʙʠʨʘʣʠ ʦʨʛʘʥʽʯʥʽ ʰʘʨʠ ʚ 

ʭʽʤʽʯʥʽ ʩʪʘʢʘʥʠ ʪʘ ʚʠʧʘʨʦʚʫʚʘʣʠ ʥʘ ʚʦʜʷʥʽʡ ʙʘʥʽ ʜʦ ʧʦʚʥʦʛʦ ʚʠʜʘʣʝʥʥʷ ʦʨʛʘ-

ʥʽʯʥʦʛʦ ʨʦʟʯʠʥʥʠʢʘ. ɿʘʣʠʰʦʢ ʨʦʟʯʠʥʷʣʠ ʚ 10,00 ʤʣ 0,1 ʄ ʨʦʟʯʠʥʫ ʢʠʩʣʦʪʠ 

ʭʣʦʨʠʜʥʦʾ.  

ɺʠʤʽʨʶʚʘʣʠ ʦʧʪʠʯʥʫ ʛʫʩʪʠʥʫ ʦʪʨʠʤʘʥʠʭ ʨʦʟʯʠʥʽʚ ʧʨʠ ʜʦʚʞʠʥʽ ʭʚʠʣʽ 

278 ʥʤ ʚ ʢʶʚʝʪʽ ʟ ʪʦʚʱʠʥʦʶ ʰʘʨʫ 10 ʤʤ. ʗʢ ʨʦʟʯʠʥ ʧʦʨʽʚʥʷʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫ-

ʚʘʣʠ 0,1 ʄ ʨʦʟʯʠʥ ʢʠʩʣʦʪʠ ʭʣʦʨʠʜʥʦʾ. 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣ. 5.1. ʪʘ ʥʘ ʨʠʩ. 5.1. 

ʊʘʙʣʠʮʷ 5.1 

ɺʧʣʠʚ ʨʅ ʩʝʨʝʜʦʚʠʱʘ ʽ ʧʨʠʨʦʜʠ ʦʨʛʘʥʽʯʥʦʛʦ ʨʦʟʯʠʥʥʠʢʘ  

ʥʘ ʩʪʫʧʽʥʴ ʝʢʩʪʨʘʢʮʽʾ ʢʣʦʧʽʜʦʛʨʝʣʶ ʟ ʚʦʜʥʠʭ ʨʦʟʯʠʥʽʚ (n = 3)  

ʨʅ 

ʉʪʫʧʽʥʴ ʝʢʩʪʨʘʢʮʽʾ (R, %) 

ʭʣʦʨʦʬʦʨʤ ʛʝʢʩʘʥ ʜʽʝʪʠʣʦʚʠʡ ʝʪʝʨ 

2,0 9,32 10,37 9,76 

3,0 13,95 10,09 13,66 

4,0 19,59 11,35 17,72 

5,0 26,94 10,29 22,84 

6,0 37,26 9,72 28,16 

7,0 66,94 10,90 52,89 

8,0 82,05 9,60 71,53 

9,0 87,25 8,75 87,00 

10,0 95,57 10,70 88,43 

11,0 95,33 10,05 89,08 

12,0 95,90 9,03 89,64 
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R, % 

ʨʅ 

ʈʠʩ. 5.1 ɿʘʣʝʞʥʽʩʪʴ ʩʪʫʧʝʥʷ ʝʢʩʪʨʘʢʮʽʾ ʢʣʦʧʽʜʦʛʨʝʣʶ ʟ ʚʦʜʥʠʭ ʨʦʟʯʠʥʽʚ 

ʚʽʜ ʨʅ ʩʝʨʝʜʦʚʠʱʘ ʽ ʧʨʠʨʦʜʠ ʦʨʛʘʥʽʯʥʦʛʦ ʨʦʟʯʠʥʥʠʢʘ: 1 ï ʭʣʦʨʦʬʦʨʤ; 2 ï ʜ̔ -

ʝʪʠʣʦʚʠʡ ʝʪʝʨ, 3-ʛʝʢʩʘʥ 

ɼʘʥʽ ʪʘʙʣ. 5.1 ʽ ʨʠʩ. 5.1 ʩʚʽʜʯʘʪʴ ʧʨʦ ʪʝ, ʱʦ ʧʦʤʽʪʥʘ ʝʢʩʪʨʘʢʮʽʷ ʢʣʦʧʽʜʦʛ-

ʨʝʣʶ ʭʣʦʨʦʬʦʨʤʦʤ ʧʦʯʠʥʘʻʪʴʩʷ ʧʨʠ ʨʅ = 5,0 ï 6,0 ʪʘ ʜʦʩʷʛʘʻ ʤʘʢʩʠʤʫʤʫ 

(95%) ʚ ʽʥʪʝʨʚʘʣʽ ʨʅ = 10,0 ï 12,0. ɽʢʩʪʨʘʢʮʽʷ ʜʽʝʪʠʣʦʚʠʤ ʝʪʝʨʦʤ ʧʦʯʠʥʘʻʪʴʩʷ 

ʧʨʠ ʨʅ = 5,0 ï 6,0 ʪʘ ʜʦʩʷʛʘʻ ʤʘʢʩʠʤʫʤʫ (90%) ʚ ʽʥʪʝʨʚʘʣʽ ʨʅ = 10,0 ï 12,0.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʭʣʦʨʦʬʦʨʤ ʪʘ ʜʽʝʪʠʣʦʚʠʡ ʝʪʝʨ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʜʣʷ ʽʟʦʣʶʚʘʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʶ ʽʟ ʙʽʦʣʦʛʽʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʚ ʣʫʞʥʦʤʫ ʩʝʨʝʜʦ-

ʚʠʱʽ. 

ɻʝʢʩʘʥ ʧʨʘʢʪʠʯʥʦ ʥʝ ʝʢʩʪʨʘʛʫʻ ʢʣʦʧʽʜʦʛʨʝʣʴ ʽʟ ʚʦʜʥʠʭ ʨʦʟʯʠʥʽʚ ʥʝʟʘʣʝ-

ʞʥʦ ʚʽʜ ʨʅ ʩʝʨʝʜʦʚʠʱʘ, ʪʦʤʫ ʡʦʛʦ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʦʯʠʩʪʢʠ ʷʢ 

çʢʠʩʣʦʛʦè, ʪʘʢ ʽ çʣʫʞʥʦʛʦè ʚʠʪʷʛʫ ʽʟ ʙʽʦʣʦʛʽʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ.  

 ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʦʧʫʙʣʽʢʦʚʘʥʦ ʚ ʣʽʪʝʨʘʪʫʨʽ [140]. Bondar V. S. 

Anosova L. S. Development of the isolation procedure for clopidogrel using oxalic 

acid. Actual Questions of Development of New Drugs: Book of Abstracts of XX 
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International Scientific and Practical Conference of Young Scientists and Students 

Devoted to the 90th Anniversary of Doctor of Science in Pharmacy, Professor 

Dmitri Pavlovych Salo, April 25 ï 26, Kharkiv: NUPh, 2013. P. 76. 

 

5.2 ɼʦʩʣʽʜʞʝʥʥʷ ʩʪʫʧʝʥʷ ʝʢʩʪʨʘʢʮʽʾ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ ʽʟ 

ʚʦʜʥʠʭ ʨʦʟʯʠʥʽʚ ʦʨʛʘʥʽʯʥʠʤʠ ʨʦʟʯʠʥʥʠʢʘʤʠ 

 

ɺ ʝʢʩʧʝʨʠʤʝʥʪʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʩʪʘʥʜʘʨʪʥʠʡ ʨʦʟʯʠʥ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨ-

ʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ 1, ʱʦ ʛʦʪʫʚʘʣʠ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ: 

100,0 ʤʛ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ ʚʥʦʩʠʣʠ ʚ ʤʽʨʥʫ ʢʦʣʙʫ ʤʽʩʪʢʽ-

ʩʪʶ 50,0 ʤʣ, ʨʦʟʯʠʥʷʣʠ ʫ 5,00 ʤʣ 0,1 ʄ ʨʦʟʯʠʥʫ ʢʠʩʣʦʪʠ ʭʣʦʨʠʜʥʦʾ ʽ ʜʦʚʦʜʠ-

ʣʠ ʦʙôʻʤ ʨʦʟʯʠʥʫ ʚʦʜʦʶ ʦʯʠʱʝʥʦʶ ʜʦ ʧʦʟʥʘʯʢʠ (ʩʪʘʥʜʘʨʪʥʠʡ ʨʦʟʯʠʥ 1, 

ʢʦʥʮʝʥʪʨʘʮʽʷ 2000 ʤʢʛ/ʤʣ). 

ʂʽʣʴʢʽʩʥʝ ʚʠʟʥʘʯʝʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ ʧʨʦʚʦʜʠʣʠ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʨʦʟʨʦʙʣʝʥʦʾ ʋʌ-ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʥʦʾ ʤʝʪʦʜʠʢʠ (ʜʠʚ. ʧ. 4.2). 

ʈʦʟʨʘʭʫʥʦʢ ʢʦʥʮʝʥʪʨʘʮʽʾ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ ʚʠʢʦʥʫʚʘʣʠ ʟʘ ʜʦ-

ʧʦʤʦʛʦʶ ʛʨʘʜʫʶʚʘʣʴʥʦʛʦ ʛʨʘʬʽʢʘ (ʜʠʚ. ʨʠʩ. 4.4.) ʘʙʦ ʟʘ ʨʽʚʥʷʥʥʷʤ ʧʨʷʤʦʾ 

(4.4). ʇʦʪʨʽʙʥʝ ʟʥʘʯʝʥʥʷ ʨʅ ʩʝʨʝʜʦʚʠʱʘ ʩʪʚʦʨʶʚʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʫʥʽʚʝʨʩʘ-

ʣʴʥʠʭ ʙʫʬʝʨʥʠʭ ʨʦʟʯʠʥʽʚ ʟ ʨʅ ʚʽʜ 2,0 ʜʦ 12,0. 

ɺ ʨʷʜ ʜʽʣʠʣʴʥʠʭ ʣʽʡʦʢ ʚʥʦʩʠʣʠ ʧʦ 9,00 ʤʣ ʚʽʜʧʦʚʽʜʥʠʭ ʙʫʬʝʨʥʠʭ ʨʦʟʯʠ-

ʥʽʚ ʪʘ ʧʦ 1,00 ʤʣ ʩʪʘʥʜʘʨʪʥʦʛʦ ʨʦʟʯʠʥʫ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ 1; 

ʜʦ ʦʪʨʠʤʘʥʠʭ ʩʫʤʽʰʝʡ ʜʦʜʘʚʘʣʠ ʧʦ 10,00 ʤʣ ʚʽʜʧʦʚʽʜʥʦʛʦ ʦʨʛʘʥʽʯʥʦʛʦ ʨʦʟ-

ʯʠʥʥʠʢʘ. ʉʫʤʽʰʽ ʚ ʜʽʣʠʣʴʥʠʭ ʣʽʡʢʘʭ ʩʪʨʫʰʫʚʘʣʠ ʚʧʨʦʜʦʚʞ 5 ʭʚ ʟʘ ʜʦʧʦʤʦ-

ʛʦʶ ʤʝʭʘʥʽʯʥʦʛʦ ʩʪʨʫʰʫʚʘʯʘ, ʟʘʣʠʰʘʣʠ ʥʘ 10 ʭʚ ʜʣʷ ʨʦʟʜʽʣʝʥʥʷ ʰʘʨʽʚ. ɿʙʠ-

ʨʘʣʠ ʦʨʛʘʥʽʯʥʽ ʰʘʨʠ ʚ ʭʽʤʽʯʥʽ ʩʪʘʢʘʥʠ ʪʘ ʚʠʧʘʨʦʚʫʚʘʣʠ ʥʘ ʚʦʜʷʥʽʡ ʙʘʥʽ ʜʦ ʧʦ-

ʚʥʦʛʦ ʚʠʜʘʣʝʥʥʷ ʦʨʛʘʥʽʯʥʦʛʦ ʨʦʟʯʠʥʥʠʢʘ. ɿʘʣʠʰʦʢ ʨʦʟʯʠʥʷʣʠ ʚ 10,00 ʤʣ 0,1 

ʄ ʨʦʟʯʠʥʫ ʢʠʩʣʦʪʠ ʭʣʦʨʠʜʥʦʾ.  

ɺʠʤʽʨʶʚʘʣʠ ʦʧʪʠʯʥʫ ʛʫʩʪʠʥʫ ʦʪʨʠʤʘʥʠʭ ʨʦʟʯʠʥʽʚ ʟʘ ʜʦʚʞʠʥʠ ʭʚʠʣʽ 278 

ʥʤ ʚ ʢʶʚʝʪʽ ʟ ʪʦʚʱʠʥʦʶ ʰʘʨʫ 10 ʤʤ. ʗʢ ʨʦʟʯʠʥ ʧʦʨʽʚʥʷʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ 

0,1 ʄ ʨʦʟʯʠʥ ʢʠʩʣʦʪʠ ʭʣʦʨʠʜʥʦʾ. 
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ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣ. 5.2. ʪʘ ʥʘ ʨʠʩ. 5.2. 

ʊʘʙʣʠʮʷ5.2  

ɺʧʣʠʚ ʨʅ ʩʝʨʝʜʦʚʠʱʘ ʽ ʧʨʠʨʦʜʠ ʦʨʛʘʥʽʯʥʦʛʦ ʨʦʟʯʠʥʥʠʢʘ  

ʥʘ ʩʪʫʧʽʥʴ ʝʢʩʪʨʘʢʮʽʾ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ  

ʟ ʚʦʜʥʠʭ ʨʦʟʯʠʥʽʚ (n = 3)  

ʨʅ 

ʉʪʫʧʽʥʴ ʝʢʩʪʨʘʢʮʽʾ (R, %) 

ʭʣʦʨʦʬʦʨʤ ʛʝʢʩʘʥ ʜʽʝʪʠʣʦʚʠʡ ʝʪʝʨ 

2,0 94,92 9,89 88,71 

3,0 94,36 9,61 88,14 

4,0 94,60 10,86 87,49 

5,0 86,32 9,81 86,08 

6,0 81,16 9,25 70,70 

7,0 66,14 10,42 52,17 

8,0 36,62 9,13 27,58 

9,0 26,37 8,28 22,29 

10,0 19,06 10,22 17,20 

11,0 13,45 9,57 13,16 

12,0 8,84 8,56 9,29 

ɼʘʥʽ ʪʘʙʣ. 5.2. ʽ ʨʠʩ. 5.2. ʩʚʽʜʯʘʪʴ ʧʨʦ ʪʝ, ʱʦ ʧʦʤʽʪʥʘ ʝʢʩʪʨʘʢʮʽʷ ʢʣʦʧʽʜʦ-

ʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ ʭʣʦʨʦʬʦʨʤʦʤ ʪʘ ʜʽʝʪʠʣʦʚʠʤ ʝʪʝʨʦʤ ʩʧʦʩʪʝʨʽʛʘʻʪʴ-

ʩʷ ʧʨʠ ʨʅ = 2,0 ï 6,0 ʪʘ ʜʦʩʷʛʘʻ ʤʘʢʩʠʤʫʤʫ (95% ʪʘ 88% ʚʽʜʧʦʚʽʜʥʦ) ʚ ʽʥʪʝʨ-

ʚʘʣʽ ʨʅ = 2,0 ï 4,0.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʭʣʦʨʦʬʦʨʤ ʪʘ ʜʽʝʪʠʣʦʚʠʡ ʝʪʝʨ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʜʣʷ ʽʟʦʣʶʚʘʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ ʽʟ ʙʽʦʣʦʛʽʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʚ 

ʢʠʩʣʦʤʫ ʩʝʨʝʜʦʚʠʱʽ. 

ɻʝʢʩʘʥ ʧʨʘʢʪʠʯʥʦ ʥʝ ʝʢʩʪʨʘʛʫʻ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʫ ʢʠʩʣʦʪʫ ʽʟ ʚʦʜ-

ʥʠʭ ʨʦʟʯʠʥʽʚ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʨʅ ʩʝʨʝʜʦʚʠʱʘ, ʪʦʤʫ ʡʦʛʦ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘ-

ʪʠ ʜʣʷ ʦʯʠʩʪʢʠ ʷʢ çʢʠʩʣʦʛʦè, ʪʘʢ ʽ çʣʫʞʥʦʛʦè ʚʠʪʷʛʫ ʽʟ ʙʽʦʣʦʛʽʯʥʦʛʦ ʤʘʪʝʨʘ̔-

ʣʫ.  
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R, % 

   ʨʅ 

ʈʠʩ. 5.2 ɿʘʣʝʞʥʽʩʪʴ ʩʪʫʧʝʥʷ ʝʢʩʪʨʘʢʮʽʾ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦ-

ʪʠ ʟ ʚʦʜʥʠʭ ʨʦʟʯʠʥʽʚ ʚʽʜ ʨʅ ʩʝʨʝʜʦʚʠʱʘ ʽ ʧʨʠʨʦʜʠ ʦʨʛʘʥʽʯʥʦʛʦ ʨʦʟʯʠʥʥʠʢʘ: 1 

ï ʭʣʦʨʦʬʦʨʤ; 2 ï ʜʽʝʪʠʣʦʚʠʡ ʝʪʝʨ, 3-ʛʝʢʩʘʥ. 

 ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʦʧʫʙʣʽʢʦʚʘʥʦ ʚ ʣʽʪʝʨʘʪʫʨʽ [140]. Bondar V. S. 

Anosova L. S. Development of the isolation procedure for clopidogrel using oxalic 

acid. Actual Questions of Development of New Drugs: Book of Abstracts of XX 

International Scientific and Practical Conference of Young Scientists and Students 

Devoted to the 90th Anniversary of Doctor of Science in Pharmacy, Professor 

Dmitri Pavlovych Salo, April 25 ï 26. Kharkiv: NUPh, 2013. P. 76. 

 

ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 5 

1. ɺʠʚʯʝʥʦ ʫʤʦʚʠ ʝʢʩʪʨʘʢʮʽʾ ʢʣʦʧʽʜʦʛʨʝʣʶ ʪʘ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩ-

ʣʦʪʠ ʽʟ ʚʦʜʥʠʭ ʨʦʟʯʠʥʽʚ ʦʨʛʘʥʽʯʥʠʤʠ ʨʦʟʯʠʥʥʠʢʘʤʠ (ʭʣʦʨʦʬʦʨʤ, ʛʝʢʩʘʥ, 

ʜʽʝʪʠʣʦʚʠʡ ʝʪʝʨ) ʧʨʠ ʨʽʟʥʠʭ ʟʥʘʯʝʥʥʷʭ ʨʅ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʩʪʫʧʽʥʴ ʝʢʩʪ-

ʨʘʢʮʽʾ ʢʣʦʧʽʜʦʛʨʝʣʶ ʪʘ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ ʟʘʣʝʞʠʪʴ ʚʽʜ ʧʨʠ-

ʨʦʜʠ ʦʨʛʘʥʽʯʥʦʛʦ ʨʦʟʯʠʥʥʠʢʘ ʽ ʚʽʜ ʨʅ ʩʝʨʝʜʦʚʠʱʘ.  
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2. ʅʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤʠ ʝʢʩʪʨʘʛʝʥʪʘʤʠ ʜʣʷ ʢʣʦʧʽʜʦʛʨʝʣʶ ʻ ʭʣʦʨʦʬʦʨʤ (R = 

95% ʧʨʠ ʨʅ = 10,0 ï 12,0) ʪʘ ʜʽʝʪʠʣʦʚʠʡ ʝʪʝʨ (R = 90% ʧʨʠ ʨʅ = 10,0 ï 

12,0). ɻʝʢʩʘʥ ʟʨʫʯʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʜʣʷ ʦʯʠʱʝʥʥʷ çʢʠʩʣʠʭè ʪʘ çʣʫʞʥʠʭè 

ʚʦʜʥʠʭ ʚʠʪʷʛʽʚ ʽʟ ʙʽʦʣʦʛʽʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʚʽʜ ʩʧʽʚʝʢʩʪʨʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ, ʘ 

ʜʣʷ ʝʢʩʪʨʘʢʮʽʾ ʢʣʦʧʽʜʦʛʨʝʣʶ ʟ çʣʫʞʥʠʭè ʚʦʜʥʠʭ ʚʠʪʷʛʽʚ ʢʨʘʱʝ ʚʠʢʦʨʠʩʪʦ-

ʚʫʚʘʪʠ ʭʣʦʨʦʬʦʨʤ ʽ ʜʽʝʪʠʣʦʚʠʡ ʝʪʝʨ. 

3. ʅʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤʠ ʝʢʩʪʨʘʛʝʥʪʘʤʠ ʜʣʷ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦ-

ʪʠ ʻ ʭʣʦʨʦʬʦʨʤ (R = 95% ʧʨʠ ʨʅ = 2,0 ï 6,0) ʪʘ ʜʽʝʪʠʣʦʚʠʡ ʝʪʝʨ (R = 88% 

ʧʨʠ ʨʅ = 2,0 ï 6,0). ʍʣʦʨʦʬʦʨʤ ʽ ʜʽʝʪʠʣʦʚʠʡ ʝʪʝʨ ʤʦʞʥʘ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʜʣʷ 

ʝʢʩʪʨʘʢʮʽʾ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ ʽʟ ʚʦʜʥʠʭ ʨʦʟʯʠʥʽʚ ʚ ʢʠʩʣʦʤʫ 

ʩʝʨʝʜʦʚʠʱʽ. 

4. ʈʝʟʫʣʴʪʘʪʠ ʜʘʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ ʚʠʙʦʨʫ ʦʧʪʠ-

ʤʘʣʴʥʠʭ ʫʤʦʚ ʽʟʦʣʶʚʘʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʶ ʪʘ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦ-

ʪʠ ̔ʟ ʙʽʦʣʦʛʽʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʫ ʭʽʤʽʢʦ-ʪʦʢʩʠʢʦʣʦʛʽʯʥʦʤʫ ʘʥʘʣʽʟʽ. 

 

 ʈʝʟʫʣʴʪʘʪʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʜʘʥʦʛʦ ʨʦʟʜʽʣʫ ʥʘʚʝʜʝʥʦ ʚ 

ʪʘʢʠʭ ʧʫʙʣʽʢʘʮʽʷʭ: 

1. Bondar V. S. Anosova L. S. Development of the isolation procedure for clopi-

dogrel using oxalic acid. Actual Questions of Development of New Drugs: 

Book of Abstracts of XX International Scientific and Practical Conference of 

Young Scientists and Students Devoted to the 90th Anniversary of Doctor of 

Science in Pharmacy, Professor Dmitri Pavlovych Salo, April 25 ï 26, 2013. 

Kharkiv. Kharkiv: NUPh, 2013. P. 76. (ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ ʫ ʨʦʙʦ-

ʪʽ  - 80 % (ʦʩʦʙʠʩʪʦ ʟʜʦʙʫʚʘʯʝʤ ʧʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ, 

ʚʠʢʦʥʘʥʦ  ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʧʽʜʛʦʪʦʚʣʝʥʦ ʩʪʘʪʪʶ ʜʦ ʜʨʫ-

ʢʫ). 
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ʈʆɿɼɯʃ 6 

ɺʀɼɯʃɽʅʅʗ ʂʃʆʇɯɼʆɻʈɽʃʖ ʊɸ ʂʃʆʇɯɼʆɻʈɽʃʔ ʂɸʈɹʆʅʆɺʆɰ 

ʂʀʉʃʆʊʀ ɯɿ ɹɯʆʃʆɻɯʏʅʆɻʆ ʄɸʊɽʈɯɸʃʋ 

 

ʆʩʦʙʣʠʚʽʩʪʶ ʧʨʦʚʝʜʝʥʥʷ ʭʽʤʽʢʦ-ʪʦʢʩʠʢʦʣʦʛʽʯʥʦʛʦ ʘʥʘʣʽʟʫ ʻ ʪʝ, ʱʦ ʜʦʩ-

ʣʽʜʞʫʶʪʴʩʷ ʙʽʦʣʦʛʽʯʥʽ ʦʙ Ӣʻʢʪʠ ʟ ʥʠʟʴʢʠʤ ʨʽʚʥʝʤ ʢʦʥʮʝʥʪʨʘʮʽʾ ʪʦʢʩʠʯʥʠʭ ʨʝ-

ʯʦʚʠʥ. ʊʦʤʫ ʥʘʜʟʚʠʯʘʡʥʦ ʚʘʞʣʠʚʠʤ ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ ʭʽʤʽʢʦ-ʪʦʢʩʠʢʦʣʦʛʽʯʥʠʭ 

ʜʦʩʣʜ̔ʞʝʥʴ ʻ ʧʨʦʮʝʩ ʚʠʜʽʣʝʥʥʷ ʾʭ ʽʟ ʙʽʦʣʦʛʽʯʥʦʾ ʤʘʪʨʠʮʽ [141-147]. 

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʰʠʨʦʢʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʶ ʚ ʤʝʜʠʯʥʽʡ ʧʨʘʢʪʠʮʽ 

ʽ ʥʘʷʚʥʽʩʪʴ ʚʠʧʘʜʢʽʚ ʣʝʪʘʣʴʥʠʭ ʦʪʨʫʻʥʴ ʮʠʤ ʧʨʝʧʘʨʘʪʦʤ [44-46 ], ʤʝʪʦʜʠ ʡʦʛʦ 

ʚʠʜʽʣʝʥʥʷ ʽʟ ʙʽʦʣʦʛʽʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʥʘ ʩʴʦʛʦʜʥʽ ʧʨʘʢʪʠʯʥʦ ʥʝ ʚʠʚʯʝʥʦ.  

ʄʠ ʧʦʩʪʘʚʠʣʠ ʟʘ ʤʝʪʫ ʚʠʚʯʠʪʠ ʤʦʞʣʠʚʦʩʪʽ ʽʟʦʣʶʚʘʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʶ ʪʘ 

ʡʦʛʦ ʤʝʪʘʙʦʣʽʪʫ ï ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ ï ʽʟ ʙʽʦʣʦʛʽʯʥʦʛʦ ʤʘʪʝʨʽ-

ʘʣʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʠʭ ʫ ʭʽʤʽʢʦ-ʪʦʢʩʠʢʦʣʦʛʽʯʥʦʤʫ ʘʥʘʣʽʟʽ ʤʝ-

ʪʦʜʽʚ [98 ]: ʆ. ʆ. ɺʘʩʠʣʴʻʚʦʾ (ʽʟʦʣʶʚʘʥʥʷ ʚʦʜʦʶ, ʧʽʜʢʠʩʣʝʥʦʶ ʢʠʩʣʦʪʦʶ ʦʢ-

ʩʘʣʘʪʥʦʶ), ʉʪʘʩʘ-ʆʪʪʦ (ʽʟʦʣʶʚʘʥʥʷ ʝʪʘʥʦʣʦʤ, ʧʽʜʢʠʩʣʝʥʠʤ ʢʠʩʣʦʪʦʶ ʦʢʩʘʣʘ-

ʪʥʦʶ), ɺ. ʇ. ʂʨʘʤʘʨʝʥʢʘ (ʽʟʦʣʶʚʘʥʥʷ ʚʦʜʦʶ, ʧʽʜʢʠʩʣʝʥʦʶ ʢʠʩʣʦʪʦʶ ʩʫʣʴʬʘ-

ʪʥʦʶ), ʇ. ɺʘʣʦʚʘ (ʽʟʦʣʶʚʘʥʥʷ ʧʽʜʣʫʞʝʥʦʶ ʚʦʜʦʶ), ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʾʭ ʧʝʨʝʚʘ-

ʛʠ ʪʘ ʚʘʜʠ ʽ ʨʦʟʨʦʙʠʪʠ ʟʘ ʥʝʦʙʭʽʜʥʦʩʪʽ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʡ ʪʘ ʝʢʩʧʨʝʩʥʠʡ ʤʝʪʦʜ 

ʽʟʦʣʶʚʘʥʥʷ ʧʨʝʧʘʨʘʪʫ ʽʟ ʙʽʦʣʦʛʽʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʘ ʪʘʢʦʞ ʟʘʧʨʦʧʦʥʫʚʘʪʠ ʟʨʫ-

ʯʥʽ ʪʘ ʩʧʝʮʠʬʽʯʥʽ ʤʝʪʦʜʠ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʪʘ ʢʽʣʴʢʽʩʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʢʣʦʧʽʜʦʛ-

ʨʝʣʶ ʪʘ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ ʫ ʚʠʪʷʛʘʭ ʽʟ ʙʽʦʣʦʛʽʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. 

ʇʨʠ ʜʦʩʣʽʜʞʝʥʥʽ ʚʠʜʽʣʝʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʶ ʪʘ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ 

ʢʠʩʣʦʪʠ ʽʟ ʙʽʦʣʦʛʽʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʤʦʜʝʣʴʥʽ ʩʫʤʽʰʽ ʧʨʝʧʘʨʘ-

ʪʫ ʟ ʧʝʯʽʥʢʦʶ, ʱʦ ʥʝ ʟʘʟʥʘʣʘ ʛʥʠʣʽʩʥʠʭ ʟʤʽʥ. ɼʣʷ ʮʴʦʛʦ ʜʦ 10 ʛ ʧʦʜʨʽʙʥʝʥʦʾ 

ʧʝʯʽʥʢʠ (ʨʦʟʤʽʨ ʯʘʩʪʠʥʦʢ ʥʝ ʧʦʚʠʥʝʥ ʧʝʨʝʚʠʱʫʚʘʪʠ 1 ʤʤ) ʜʦʜʘʚʘʣʠ 1,00 ʤʣ 

ʨʦʟʯʠʥʫ ʧʨʝʧʘʨʘʪʫ ʚ 0,1 ʄ ʨʦʟʯʠʥʽ ʢʠʩʣʦʪʠ ʭʣʦʨʠʜʥʦʾ (10 ʤʛ ʧʨʝʧʘʨʘʪʫ), ʨʝ-

ʪʝʣʴʥʦ ʧʝʨʝʤʽʰʫʚʘʣʠ ʽ ʟʘʣʠʰʘʣʠ ʥʘ ʜʦʙʫ. ɻʦʪʫʚʘʣʠ ʪʘʢʦʞ ʢʦʥʪʨʦʣʥɹʽ ʩʫʤʽʰʽ 

ʧʝʯʽʥʢʠ ʟ ʨʦʟʯʠʥʥʠʢʦʤ (0,1 ʄ ʨʦʟʯʠʥ ʢʠʩʣʦʪʠ ʭʣʦʨʠʜʥʦʾ), ʜʦʩʣʜ̔ʞʝʥʥʷ ʷʢʠʭ 
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ʧʨʦʚʦʜʠʣʠ ʧʘʨʘʣʝʣʴʥʦ ʟ ʦʩʥʦʚʥʠʤʠ. 

ʂʽʣʴʢʽʩʪʴ ʢʣʦʧʽʜʦʛʨʝʣʶ ʪʘ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ, ʱʦ ʚʠʢʦʨʠʩ-

ʪʦʚʫʚʘʣʠ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʤʦʜʝʣʴʥʠʭ ʜʦʩʣʽʜʽʚ, ʙʫʣʦ ʨʦʟʨʘʭʦʚʘʥʦ, ʚʠʭʦʜʷʯʠ ʟ ʜʘ-

ʥʠʭ ʥʘʫʢʦʚʦʾ ʣʽʪʝʨʘʪʫʨʠ [ 44-46] ɦ ʦʜʦ ʢʽʣʴʢʦʩʪʽ ʧʨʝʧʘʨʘʪʫ ʪʘ ʡʦʛʦ ʤʝʪʘʙʦʣʽʪʫ ʚ 

ʦʨʛʘʥʘʭ ʽ ʪʢʘʥʠʥʘʭ ʣʶʜʠʥʠ ʧʨʠ ʩʤʝʨʪʝʣʴʥʠʭ ʦʪʨʫʻʥʥʷʭ. 

ɻʦʪʫʚʘʣʠ ʩʪʘʥʜʘʨʪʥʠʡ ʨʦʟʯʠʥ ʢʣʦʧʽʜʦʛʨʝʣʶ ʙʩ̔ʫʣʴʬʘʪʫ ʥʘʩʪʫʧʥʠʤ ʯʠ-

ʥʦʤ:1,0000 ʛ ʢʣʦʧʽʜʦʛʨʝʣʶ ʙʩ̔ʫʣʴʬʘʪʫ ʚʥʦʩʠʣʠ ʚ ʤʽʨʥʫ ʢʦʣʙʫ ʻʤʥʽʩʪʶ 100,0 ʤʣ, 

ʨʦʟʯʠʥʷʣʠ ʚ 0,1 ʤʦʣʴ / ʣ ʨʦʟʯʠʥʽ ʢʠʩʣʦʪʠ ʭʣʦʨʠʜʥʦʾ ̔  ʜʦʚʦʜʠʣʠ ʦʙ'ʻʤ ʨʦʟʯʠʥʫ 

ʮʠʤ ʞʝ ʨʦʟʯʠʥʥʠʢʦʤ ʜʦ ʤʽʪʢʠ (ʩʪʘʥʜʘʨʪʥʠʡ ʨʦʟʯʠʥ, ʢʦʥʮʝʥʪʨʘʮʽʷ 10 ʤʛ / ʤʣ). 

ɻʦʪʫʚʘʣʠ ʩʪʘʥʜʘʨʪʥʠʡ ʭʣʦʨʦʬʦʨʤʥʠʡ ʨʦʟʯʠʥ ʢʣʦʧʽʜʦʛʨʝʣʶ ʜʦʪʨʠʤʫʶʩʷ-

ʱʠʤ ʯʠʥʦʤ: 50,0 ʤʛ ʢʣʦʧʽʜʦʛʨʝʣʶ ʙʩ̔ʫʣʴʬʘʪʘ ʚʥʦʩʠʣʠ ʚ ʜʽʣʠʣʴʥʫ ʣʽʡʢʫ, ʨʦʟʯʠ-

ʥʷʣʠ ʚ 10 ʤʣ ʚʦʜʠ ʦʯʠʱʝʥʦʾ, ʧʜ̔ʣʫʞʫʚʘʣʠ 10 % ʨʦʟʯʠʥʦʤ ʥʘʪʨʽʶ ʛʽʜʨʦʢʩʠʜʫ ʜʦ 

ʨʅ = 9 ʽ ʪʨʠʯʽ ʝʢʩʪʨʘʛʫʚʘʣʠ ʭʣʦʨʦʬʦʨʤʦʤ ʧʦʨʮʽʷʤʠ ʧʦ 10 ʤʣ. ʍʣʦʨʦʬʦʨʤʥʽ ʰʘ-

ʨʠ ʦʙ'ʻʜʥʫʚʘʣʠ ʽ ʬʽʣʴʪʨʫʚʘʣʠ ʯʝʨʝʟ ʧʘʧʝʨʦʚʠʡ ʬʽʣʴʪʨ ( çʯʝʨʚʦʥʘ ʩʪʨʽʯʢʘè) ʟ 1 ʛ 

ʥʘʪʨʽʶ ʩʫʣʴʬʘʪʫ ʙʝʟʚʦʜʥʦʛʦ ʚ ʤʽʨʥʫ ʢʦʣʙʫ ʻʤʥʽʩʪʶ 50,0 ʤʣ, ʜʦʚʦʜʠʣʠ ʦʙ'ʻʤ 

ʭʣʦʨʦʬʦʨʤʦʤ ʜʦ ʤʽʪʢʠ (ʩʪʘʥʜʘʨʪʥʠʡ ʭʣʦʨʦʬʦʨʤʥʠʡ ʨʦʟʯʠʥ 1, ʢʦʥʮʝʥʪʨʘʮʽʷ 1 

ʤʢʛ / ʤʢʣ). 

ɼʣʷ ʚʠʜʽʣʝʥʥʷ ʧʨʝʧʘʨʘʪʽʚ ʢʣʘʩʠʯʥʠʤʠ ʤʝʪʦʜʘʤʠ ʥʘʤʠ ʙʫʣʘ ʧʨʦʚʝʜʝʥʘ ʥʝ-

ʟʥʘʯʥʘ ʾʭ ʤʦʜʠʬʽʢʘʮʽʷ, ʷʢʘ ʧʦʣʷʛʘʣʘ ʫ ʟʤʝʥʰʝʥʥʽ ʥʘʚʘʞʦʢ ʙʽʦʣʦʛʽʯʥʦʛʦ ʤʘʪʝʨʽʘ-

ʣʫ ʜʦ 10 ʛ. ɽʢʩʪʨʘʢʮʽʶ ʢʣʦʧʽʜʦʛʨʝʣʶ ʪʘ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ ʽʟ 

ʦʪʨʠʤʘʥʠʭ ʚʠʪʷʞʦʢ ʧʨʦʚʦʜʠʣʠ ʭʣʦʨʦʬʨʤʦʤ, ʘ ʧʨʦʮʝʩʠ ʧʨʦʮʽʜʞʫʚʘʥʥʷ ʯʝʨʝʟ 

ʤʘʨʣʶ ʪʘ ʬʽʣʴʪʨʫʚʘʥʥʷ ʙʫʣʦ ʟʘʤʽʥʝʥʦ ʥʘ ʮʝʥʪʨʠʬʫʛʫʚʘʥʥʷ. 
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6.1 ɯʟʦʣʶʚʘʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʶ ʽʟ ʪʢʘʥʠʥ ʧʝʯʽʥʢʠ 

 

6.1.1 ɯʟʦʣʶʚʘʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʶ ʚʦʜʦʶ, ʧʽʜʢʠʩʣʝʥʦʶ ʢʠʩʣʦʪʦʶ ʦʢʩʘʣʘʪ-

ʥʦʶ (ʤʦʜʠʬʽʢʦʚʘʥʠʡ ʤʝʪʦʜ ʆ. ʆ. ɺʘʩʠʣʴʻʚʦʾ) 

 

ɼʣʷ ʚʠʜʽʣʝʥʥʷ ʧʨʝʧʘʨʘʪʽʚ ʢʣʘʩʠʯʥʠʤʠ ʤʝʪʦʜʘʤʠ ʥʘʤʠ ʙʫʣʘ ʧʨʦʚʝʜʝʥʘ ʥʝ-

ʟʥʘʯʥʘ ʾʭ ʤʦʜʠʬʽʢʘʮʽʷ, ʷʢʘ ʧʦʣʷʛʘʣʘ ʫ ʟʤʝʥʰʝʥʥʽ ʥʘʚʘʞʦʢ ʙʽʦʣʦʛʽʯʥʦʛʦ ʤʘʪʝʨʽʘ-

ʣʫ ʜʦ 10 ʛ.  

10 ʛ ʤʦʜʝʣʴʥʦʾ ʩʫʤʽʰʽ ʙʽʦʣʦʛʽʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟ ʢʣʦʧʽʜʦʛʨʝʣʝʤ ʟʘʣʠʚʘʣʠ 

20 ʤʣ ʚʦʜʠ ʦʯʠʱʝʥʦʾ, ʧʽʩʣʷ ʮʴʦʛʦ ʩʫʤʽʰ ʧʽʜʢʠʩʣʶʚʘʣʠ 10 % ʨʦʟʯʠʥʦʤ ʢʠʩʣʦ-

ʪʠ ʦʢʩʘʣʘʪʥʦʾ ʜʦ ʨʅ = 2 ʟʘ ʫʥʽʚʝʨʩʘʣʴʥʠʤ ʽʥʜʠʢʘʪʦʨʥʠʤ ʧʘʧʝʨʦʤ ʪʘ ʟʘʣʠʰʘʣʠ 

ʥʘ 2 ʛʦʜʠʥʠ ʧʨʠ ʧʦʩʪʽʡʥʦʤʫ ʧʝʨʝʤʽʰʫʚʘʥʥʽ ʽ ʢʦʥʪʨʦʣʽ ʨʅ ʩʝʨʝʜʦʚʠʱʘ. ʉʫʤʽʰ 

ʮʝʥʪʨʠʬʫʛʫʚʘʣʠ (ʚʧʨʦʜʦʚʞ 5 ʭʚ. ʧʨʠ 5000 ʦʙ./ʭʚ.) ʪʘ ʟʣʠʚʘʣʠ ʚʦʜʥʠʡ ʚʠʪʷʛ. 

ɹʽʦʣʦʛʽʯʥʠʡ ʤʘʪʝʨʽʘʣ ʱʝ ʜʚʽʯʽ ʚʧʨʦʜʦʚʞ ʛʦʜʠʥʠ ʥʘʩʪʦʶʚʘʣʠ ʟ ʚʦʜʦʶ, ʧʽʜʢʠʩ-

ʣʝʥʦʶ 10 % ʨʦʟʯʠʥʦʤ ʢʠʩʣʦʪʠ ʦʢʩʘʣʘʪʥʦʾ ʜʦ ʨʅ = 2. ʂʠʩʣʽ ʚʦʜʥʽ ʚʠʪʷʛʠ 

ʦʙôʻʜʥʫʚʘʣʠ, ʧʝʨʝʥʦʩʠʣʠ ʫ ʜʽʣʠʣʴʥʫ ʣʽʡʢʫ ʪʘ ʪʨʠʯʽ ʝʢʩʪʨʘʛʫʚʘʣʠ ʭʣʦʨʦʬʦʨ-

ʤʦʤ ʧʦʨʮʽʷʤʠ ʧʦ 10 ʤʣ. ʆʪʨʠʤʘʥʽ ʚʠʪʷʛʠ (çʢʠʩʣʠʡè ʭʣʦʨʦʬʦʨʤʥʠʡ ʚʠʪʷʛ) ʚ 

ʧʦʜʘʣʴʰʦʤʫ ʥʝ ʜʦʩʣʽʜʞʫʚʘʣʠ, ʙʦ ʢʣʦʧʽʜʦʛʨʝʣʴ ʧʨʠ ʨʅ = 2 ʭʣʦʨʦʬʦʨʤʦʤ 

ʧʨʘʢʪʠʯʥʦ ʥʝ ʝʢʩʪʨʘʛʫ̒ ʪʴʩʷ (ʜʠʚ. ʧ. 4.1).  

ʂʠʩʣʠʡ ʚʦʜʥʠʡ ʚʠʪʷʛ ʧʽʜʣʫʞʫʚʘʣʠ ʨʦʟʯʠʥʦʤ ʘʤʦʥʽʘʢʫ ʜʦ ʨʅ = 11 ʽ ʪʨʠʯʽ 

ʝʢʩʪʨʘʛʫʚʘʣʠ ʭʣʦʨʦʬʦʨʤʦʤ ʧʦʨʮʽʷʤʠ ʧʦ 10 ʤʣ (ʧʨʠ ʫʪʚʦʨʝʥʥʽ ʩʪʽʡʢʠʭ ʝʤʫʣʴ-

ʩʽʡ ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʮʝʥʪʨʠʬʫʛʫʚʘʥʥʷ (ʚʧʨʦʜʦʚʞ 5 ʭʚ. ʧʨʠ 5000 ʦʙ./ʭʚ.)). ʃʫʞʥʽ 

ʭʣʦʨʦʬʦʨʤʥʽ ʚʠʪʷʛʠ ʦʙôʻʜʥʫʚʘʣʠ ʪʘ ʬʽʣʴʪʨʫʚʘʣʠ ʯʝʨʝʟ ʧʘʧʝʨʦʚʠʡ ʬʽʣʴʪʨ 

(çʯʝʨʚʦʥʘ ʩʪʨʽʯʢʘè) ʟ 1 ʛ ʥʘʪʨʽʶ ʩʫʣʴʬʘʪʫ ʙʝʟʚʦʜʥʦʛʦ ʜʦ ʤʽʨʥʦʾ ʢʦʣʙʠ ʤʽʩʪʢʽ-

ʩʪʶ 25,0 ʤʣ, ʜʦʚʦʜʠʣʠ ʦʙôʻʤ ʭʣʦʨʦʬʦʨʤʦʤ ʜʦ ʧʦʟʥʘʯʢʠ (ʚʠʪʷʛ 1). 

ʇʦ 5, 10 ʪʘ 100 ʤʢʣ ʦʪʨʠʤʘʥʦʛʦ ʭʣʦʨʦʬʦʨʤʥʦʛʦ ʚʠʪʷʛʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ 

ʜʣʷ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʢʣʦʧʽʜʦʛʨʝʣʶ ʤʝʪʦʜʦʤ ʊʐʍ (ʜʠʚ. ʨʦʟ.3. ʧ. 3.2.1).  

ʂʽʣʴʢʽʩʥʝ ʚʠʟʥʘʯʝʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʶ ʧʨʦʚʦʜʠʣʠ ʟʘ ʋʌ-ʩʧʝʢʪʨʦ-

ʬʦʪʦʤʝʪʨʠʯʥʦʶ, ʝʢʩʪʨʘʢʮʽʡʥʦ-ʬʦʪʦʤʝʪʨʠʯʥʦʶ ʪʘ ɺɽʈʍ-ʤʝʪʦʜʠʢʘʤʠ ʚ 5 ʤʣ 

ʦʪʨʠʤʘʥʦʛʦ ʭʣʦʨʦʬʦʨʤʥʦʛʦ ʚʠʪʷʛʫ. ɼʦʩʣʽʜʞʝʥʥʷ ʤʝʪʦʜʦʤ ɺɽʈʍ ʧʨʦʚʦʜʠʣʠ 



153 

 

ʧʽʩʣʷ ʦʯʠʩʪʢʠ ʦʪʨʠʤʘʥʦʛʦ ʭʣʦʨʦʬʦʨʤʥʦʛʦ ʚʠʪʷʛʫ ʟʘ ʤʝʪʦʜʦʤ ʊʐʍ (ʜʠʚ. ʨ. 6. 

ʧ. 6.6.). 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣ. 6.1. 

ʊʘʙʣʠʮʷ 6.1 

ʈʝʟʫʣʴʪʘʪʠ ʽʟʦʣʶʚʘʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʶ ʚʦʜʦʶ,  

ʧʽʜʢʠʩʣʝʥʦʶ ʢʠʩʣʦʪʦʶ ʦʢʩʘʣʘʪʥʦʶ 

ʄʝʪʦʜ  

ʢʽʣʴʢʽʩʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ 

ɺʠʜʽʣʝʥʦ  

ʢʣʦʧʽʜʦʛʨʝ-

ʣʶ, % 

ʄʝʪʨʦʣʦʛʽʯʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ  

(n = 3; ʈ = 0,95) 

ʋʌ-ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʥʠʡ 57,24 
S = 2,28; SX  = 1,32; 

ȹX  = 5,66; Ů = Ñ9,89% 

ʝʢʩʪʨʘʢʮʽʡʥʦ-

ʬʦʪʦʤʝʪʨʠʯʥʠʡ 
54,88 

S = 1,39; SX  = 0,80; 

ȹX  = 3,44; Ů = Ñ6,27% 

ɺɽʈʍ 

(ʧʽʩʣʷ ʊʐʍ-ʦʯʠʩʪʢʠ) 
54,17 

S = 1,69; SX  = 0,97; 

ȹX  = 4,19; Ů = Ñ7,73% 

 

6.1.2  ɯʟʦʣʶʚʘʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣ. ʚʦʜʦʶ, ʧʽʜʢʠʩʣʝʥʦʶ ʢʠʩʣʦʪʦʶ ʩʫʣʴʬʘʪ-

ʥʦʶ (ʤʦʜʠʬʽʢʦʚʘʥʠʡ ʤʝʪʦʜ ɺ. ʇ. ʂʨʘʤʘʨʝʥʢʘ)  

 

ɼʦ 10 ʛ ʤʦʜʝʣʴʥʦʾ ʩʫʤʽʰʽ ʙʽʦʣʦʛʽʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟ ʢʣʦʧʽʜʦʛʨʝʣʝʤ ʜʦʜʘ-

ʚʘʣʠ 0,01 ʄ ʨʦʟʯʠʥ ʢʠʩʣʦʪʠ ʩʫʣʴʬʘʪʥʦʾ ʟ ʪʘʢʠʤ ʨʦʟʨʘʭʫʥʢʦʤ, ʱʦʙ ʪʚʝʨʜʽ ʯʘʩ-

ʪʠʥʢʠ ʙʽʦʣʦʛʽʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʙʫʣʦ ʚʢʨʠʪʦ ʨʽʜʠʥʦʶ. ɺʤʽʩʪ ʩʢʣʷʥʢʠ ʧʝʨʝʤʽʰʫ-

ʚʘʣʠ, ʜʦʜʘʚʘʣʠ ʢʨʘʧʣʷʤʠ 20% ʨʦʟʯʠʥ ʢʠʩʣʦʪʠ ʩʫʣʴʬʘʪʥʦʾ ʜʦ ʨʅ = 2 ʟʘ ʫʥʽ-

ʚʝʨʩʘʣʴʥʠʤ ʽʥʜʠʢʘʪʦʨʥʠʤ ʧʘʧʝʨʦʤ ʪʘ ʟʘʣʠʰʘʣʠ ʥʘ 2 ʛʦʜʠʥʠ ʧʨʠ ʧʦʩʪʽʡʥʦʤʫ 

ʧʝʨʝʤʽʰʫʚʘʥʥʽ ʽ ʢʦʥʪʨʦʣʽ ʨʅ ʩʝʨʝʜʦʚʠʱʘ. ʉʫʤʽʰ ʮʝʥʪʨʠʬʫʛʫʚʘʣʠ (ʚʧʨʦʜʦʚʞ 

5 ʭʚ ʧʨʠ 5000 ʦʙ/ʭʚ) ʪʘ ʟʣʠʚʘʣʠ ʚʦʜʥʠʡ ʚʠʪʷʛ. ɹʽʦʣʦʛʽʯʥʠʡ ʤʘʪʝʨʽʘʣ ʱʝ ʜʚʽʯʽ 

ʚʧʨʦʜʦʚʞ ʛʦʜʠʥʠ ʥʘʩʪʦʶʚʘʣʠ ʟ ʚʦʜʦʶ, ʧʽʜʢʠʩʣʝʥʦʶ ʢʠʩʣʦʪʦʶ ʩʫʣʴʬʘʪʥʦʶ 

ʜʦ ʨʅ = 2. ʂʠʩʣʽ ʚʦʜʥʽ ʚʠʪʷʛʠ ʦʙôʻʜʥʫʚʘʣʠ, ʧʝʨʝʥʦʩʠʣʠ ʫ ʜʽʣʠʣʴʥʫ ʣʽʡʢʫ ʪʘ 

ʜʚʽʯʽ ʝʢʩʪʨʘʛʫʚʘʣʠ ʜʽʝʪʠʣʦʚʠʤ ʝʪʝʨʦʤ ʧʦʨʮʽʷʤʠ ʧʦ 10 ʤʣ. ɽʪʝʨʥʽ ʚʠʪʷʛʠ ʚʽʜ-

ʜʽʣʷʣʠ ʪʘ ʚ ʧʦʜʘʣʴʰʦʤʫ ʥʝ ʜʦʩʣʽʜʞʫʚʘʣʠ.  

ʂʠʩʣʠʡ ʚʦʜʥʠʡ ʚʠʪʷʛ ʧʽʜʣʫʞʫʚʘʣʠ 20 % ʨʦʟʯʠʥʦʤ ʥʘʪʨʽʶ ʛʽʜʨʦʢʩʠʜʫ ʜʦ 
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ʨʅ = 11 ʽ ʪʨʠʯʽ ʝʢʩʪʨʘʛʫʚʘʣʠ ʭʣʦʨʦʬʦʨʤʦʤ ʧʦʨʮʽʷʤʠ ʧʦ 10 ʤʣ (ʧʨʠ ʫʪʚʦʨʝʥʥʽ 

ʩʪʽʡʢʠʭ ʝʤʫʣʴʩʽʡ ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʮʝʥʪʨʠʬʫʛʫʚʘʥʥʷ (ʚʧʨʦʜʦʚʞ 5 ʭʚ ʧʨʠ 5000 

ʦʙ/ʭʚ)). ʃʫʞʥʽ ʭʣʦʨʦʬʦʨʤʥʽ ʚʠʪʷʛʠ ʦʙôʻʜʥʫʚʘʣʠ ʪʘ ʬʽʣʴʪʨʫʚʘʣʠ ʯʝʨʝʟ ʧʘʧʝ-

ʨʦʚʠʡ ʬʽʣʴʪʨ (çʯʝʨʚʦʥʘ ʩʪʨʽʯʢʘè) ʟ 1 ʛ ʥʘʪʨʽʶ ʩʫʣʴʬʘʪʫ ʙʝʟʚʦʜʥʦʛʦ ʜʦ ʤʽʨʥʦʾ 

ʢʦʣʙʠ ʤʽʩʪʢʽʩʪʶ 25,0 ʤʣ, ʜʦʚʦʜʠʣʠ ʦʙôʻʤ ʭʣʦʨʦʬʦʨʤʦʤ ʜʦ ʧʦʟʥʘʯʢʠ (ʚʠʪʷʛ 2). 

ʇʦ 5, 10 ʪʘ 100 ʤʢʣ ʦʪʨʠʤʘʥʦʛʦ ʭʣʦʨʦʬʦʨʤʥʦʛʦ ʚʠʪʷʛʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ 

ʜʣʷ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʢʣʦʧʽʜʦʛʨʝʣʫ ʤʝʪʦʜʦʤ ʊʐʍ (ʜʠʚ. ʨʦʟ.3. ʧ. 3.2.1).  

ʂʽʣʴʢʽʩʥʝ ʚʠʟʥʘʯʝʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʫ ʧʨʦʚʦʜʠʣʠ ʟʘ ʋʌ-ʩʧʝʢʪʨʦ-

ʬʦʪʦʤʝʪʨʠʯʥʦʶ, ʝʢʩʪʨʘʢʮʽʡʥʦ-ʬʦʪʦʤʝʪʨʠʯʥʦʶ ʪʘ ɺɽʈʍ-ʤʝʪʦʜʠʢʘʤʠ ʚ 5 ʤʣ 

ʦʪʨʠʤʘʥʦʛʦ ʭʣʦʨʦʬʦʨʤʥʦʛʦ ʚʠʪʷʛʫ. ɼʦʩʣʽʜʞʝʥʥʷ ʤʝʪʦʜʦʤ ɺɽʈʍ ʧʨʦʚʦʜʠʣʠ 

ʧʽʩʣʷ ʦʯʠʩʪʢʠ ʦʪʨʠʤʘʥʦʛʦ ʭʣʦʨʦʬʦʨʤʥʦʛʦ ʚʠʪʷʛʫ ʟʘ ʤʝʪʦʜʦʤ ʊʐʍ (ʜʠʚ. 

ʨʦʟʜ. 6.  ʪʘ ʧ.6.6. ). 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣ. 6.2. 

ʊʘʙʣʠʮʷ 6.2 

ʈʝʟʫʣʴʪʘʪʠ ʽʟʦʣʶʚʘʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣ ʁʚʦʜʦʶ,  

ʧʽʜʢʠʩʣʝʥʦʶ ʢʠʩʣʦʪʦʶ ʩʫʣʴʬʘʪʥʦʶ 

ʄʝʪʦʜ  

ʢʽʣʴʢʽʩʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ 

ɺʠʜʽʣʝʥʦ  

ʢʣʦʧʽʜʦʛʨʝ-

ʣʶ, % 

ʄʝʪʨʦʣʦʛʽʯʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ  

(n = 3; ʈ = 0,95) 

ʋʌ-ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʥʠʡ 64,27 
S = 1,66; SX  = 0,96; 

ȹX  = 4,12; Ů = Ñ6,41% 

ʝʢʩʪʨʘʢʮʽʡʥʦ-

ʬʦʪʦʤʝʪʨʠʯʥʠʡ 
60,50 

S = 0,37; SX  = 0,21; 

ȹX  = 0,92; Ů = Ñ1,52% 

ɺɽʈʍ 

(ʧʽʩʣʷ ʊʐʍ-ʦʯʠʩʪʢʠ) 
60,83 

S = 0,72; SX  = 0,42; 

ȹX  = 1,79; Ů = Ñ2,94% 

 

6.1.3 ɯʟʦʣʶʚʘʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʶ ʝʪʘʥʦʣʦʤ, ʧʽʜʢʠʩʣʝʥʠʤ ʢʠʩʣʦʪʦʶ ʦʢʩʘ-

ʣʘʪʥʦʶ (ʤʦʜʠʬʽʢʦʚʘʥʠʡ ʤʝʪʦʜ ʉʪʘʩʘ-ʆʪʪʦ)  

 

ʄʝʪʦʜ ʉʪʘʩʘ-ʆʪʪʦ ʟʘʩʪʦʩʦʚʫʶʪʴ ʫ ʧʨʘʢʪʠʮʽ ʚʽʪʯʠʟʥʷʥʠʭ ʪʦʢʩʠʢʦʣʦʛʽʯ-

ʥʠʭ ʚʽʜʜʽʣʝʥʴ ʙʶʨʦ ʩʫʜʦʚʦ-ʤʝʜʠʯʥʦʾ ʝʢʩʧʝʨʪʠʟʠ, ʷʢ ʧʨʘʚʠʣʦ, ʜʣʷ ʽʟʦʣʶʚʘʥʥʷ 
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ʣʽʢʘʨʩʴʢʠʭ ʦʪʨʫʡʥʠʭ ʨʝʯʦʚʠʥ ʽʟ ʛʥʠʣʦʛʦ ʙʽʦʣʦʛʽʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʋ ʟʚ Ӣʷʟʢʫ ʟ 

ʯʠʤ ʜʘʥʫ ʤʝʪʦʜʠʢʫ ʤʠ ʚʠʢʦʨʠʩʪʘʣʠ ʜʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʩʪʫʧʝʥʷ ʽʟʦʣʶʚʘʥʥʷ 

ʢʣʦʧʽʜʦʛʨʝʣʶ ʪʘ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ ʟ ʙʦ̔ʣʦʛʽʯʥʠʭ ʧʨʦʙ. 

ɼʦ 10 ʛ ʤʦʜʝʣʴʥʦʾ ʩʫʤʽʰʽ ʙʽʦʣʦʛʽʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟ ʢʣʦʧʽʜʦʛʨʝʣʝʤ ʜʦʜʘ-

ʚʘʣʠ 96 % ʝʪʘʥʦʣ ʜʦ ʫʪʚʦʨʝʥʥʷ ʜʟʝʨʢʘʣʴʥʦʾ ʧʦʚʝʨʭʥʽ ʥʘʜ ʙʽʦʣʦʛʽʯʥʠʤ ʤʘʪʝʨʽ-

ʘʣʦʤ, ʧʽʜʢʠʩʣʶʚʘʣʠ 10 % ʩʧʠʨʪʦʚʠʤ ʨʦʟʯʠʥʦʤ ʢʠʩʣʦʪʠ ʦʢʩʘʣʘʪʥʦʾ ʜʦ ʨʅ = 2 

ʟʘ ʫʥʽʚʝʨʩʘʣʴʥʠʤ ʽʥʜʠʢʘʪʦʨʥʠʤ ʧʘʧʝʨʦʤ ʪʘ ʟʘʣʠʰʘʣʠ ʥʘ 24 ʛʦʜʠʥʠ ʧʨʠ ʧʦʩ-

ʪʽʡʥʦʤʫ ʧʝʨʝʤʽʰʫʚʘʥʥʽ ʽ ʢʦʥʪʨʦʣʽ ʨʅ ʩʝʨʝʜʦʚʠʱʘ. ʉʫʤʽʰ ʮʝʥʪʨʠʬʫʛʫʚʘʣʠ 

(ʚʧʨʦʜʦʚʞ 5 ʭʚ ʧʨʠ 5000 ʦʙ/ʭʚ) ʪʘ ʟʣʠʚʘʣʠ ʩʧʠʨʪʦʚʠʡ ʚʠʪʷʛ. ɹʽʦʣʦʛʽʯʥʠʡ ʤʘ-

ʪʝʨʽʘʣ ʱʝ ʜʚʽʯʽ ʧʨʦʪʷʛʦʤ ʜʦʙʠ ʥʘʩʪʦʶʚʘʣʠ ʟ ʝʪʘʥʦʣʦʤ, ʧʽʜʢʠʩʣʝʥʠʤ ʢʠʩʣʦʪʦʶ 

ʦʢʩʘʣʘʪʥʦʶ ʜʦ ʨʅ = 2. ʂʠʩʣʽ ʩʧʠʨʪʦʚʽ ʚʠʪʷʛʠ ʦʙôʻʜʥʫʚʘʣʠ, ʧʝʨʝʥʦʩʠʣʠ ʚ ʧʦʨ-

ʮʝʣʷʥʦʚʫ ʯʘʰʢʫ ʪʘ ʚʠʧʘʨʦʚʫʚʘʣʠ ʥʘ ʚʦʜʷʥʽʡ ʙʘʥʽ (ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ ʥʝ ʚʠɦ ʝ 

40Áʉ) ʜʦ ʛʫʩʪʦʪʠ ʩʠʨʦʧʫ. ʉʠʨʦʧʦʧʦʜʽʙʥʫ ʨʽʜʠʥʫ ʦʙʨʦʙʣʷʣʠ ʘʙʩʦʣʶʪʥʠʤ ʝʪʘ-

ʥʦʣʦʤ, ʜʦʜʘʶʯʠ ʡʦʛʦ ʢʨʘʧʣʷʤʠ ʜʦʪʠ, ʧʦʢʠ ʙʽʣʢʠ ʥʝ ʧʨʠʧʠʥʷʣʠ ʦʩʘʜʞʫʚʘʪʠʩʷ 

ʟ ʚʠʪʷʛʽʚ. ʉʫʤʽʰ ʮʝʥʪʨʠʬʫʛʫʚʘʣʠ (ʚʧʨʦʜʦʚʞ 5 ʭʚ ʧʨʠ 5000 ʦʙ/ʭʚ), ʟʣʠʚʘʣʠ 

ʩʧʠʨʪʦʚʠʡ ʚʠʪʷʛ, ʚʠʧʘʨʦʚʫʚʘʣʠ ʥʘ ʚʦʜʷʥʽʡ ʙʘʥʽ (ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ ʥʝ ʚʠʱʝ 

40Áʉ) ʜʦ ʛʫʩʪʦʪʠ ʩʠʨʦʧʫ ʽ ʟʥʦʚʫ ʧʨʦʚʦʜʠʣʠ ʦʙʨʦʙʢʫ ʩʠʨʦʧʦʧʦʜʽʙʥʦʾ ʨʽʜʠʥʠ 

ʘʙʩʦʣʶʪʥʠʤ ʝʪʘʥʦʣʦʤ. ʆʩʘʜʞʝʥʥʷ ʙʽʣʢʽʚ ʽ ʽʥʰʠʭ ʜʦʤʽʰʦʢ ʟ ʚʠʪʷʛʫ ʧʨʦʚʦʜʠ-

ʣʠ ʜʦʪʠ, ʧʦʢʠ ʚʦʥʠ ʥʝ ʧʨʠʧʠʥʷʣʠ ʦʩʘʜʞʫʚʘʪʠʩʷ ʧʽʩʣʷ ʜʦʜʘʚʘʥʥʷ ʘʙʩʦʣʪʁʥʦʛʦ 

ʝʪʘʥʦʣʫ. ɼʦ ʦʯʠʱʝʥʦʛʦ ʪʘʢʠʤ ʯʠʥʦʤ ʩʧʠʨʪʦʚʦʛʦ ʚʠʪʷʛʫ ʜʦʜʘʚʘʣʠ 5 ʤʣ ʚʦʜʠ 

ʦʯʠʱʝʥʦʾ; ʷʢʱʦ ʧʨʠ ʮʴʦʤʫ ʫʪʚʦʨʶʚʘʚʩʷ ʦʩʘʜ, ʡʦʛʦ ʚʽʜʜʽʣʷʣʠ ʮʝʥʪʨʠʬʫʛʫʚʘʥ-

ʥʷʤ (ʚʧʨʦʜʦʚʞ 5 ʭʚ ʧʨʠ 5000 ʦʙ/ʭʚ). ʂʠʩʣʠʡ ʚʦʜʥʦ-ʩʧʠʨʪʦʚʠʡ ʚʠʪʷʛ ʧʝʨʝʥʦ-

ʩʠʣʠ ʚ ʜʽʣʠʣʴʥʫ ʣʽʡʢʫ ʽ ʪʨʠʯʽ ʝʢʩʪʨʘʛʫʚʘʣʠ ʭʣʦʨʦʬʦʨʤʦʤ ʧʦʨʮʽʷʤʠ ʧʦ 10 ʤʣ. 

ʆʪʨʠʤʘʥʽ ʚʠʪʷʛʠ (çʢʠʩʣʠʡè ʭʣʦʨʦʬʦʨʤʥʠʡ ʚʠʪʷʛ) ʚ ʧʦʜʘʣʴʰʦʤʫ ʥʝ ʜʦʩʣʽ-

ʜʞʫʚʘʣʠ, ʙʦ ʢʣʦʧʽʜʦʛʨʝʣʴ ʧʨʠ ʨʅ = 2 ʭʣʦʨʦʬʦʨʤʦʤ ʧʨʘʢʪʠʯʥʦ ʥʝ ʝʢʩʪʨʘʛʫ-

ʻʪʴʩʷ (ʜʠʚ. ʨʦʟʜ. 5, ʧ. 5.1). 

ʂʠʩʣʠʡ ʚʦʜʥʦ-ʩʧʠʨʪʦʚʠʡ ʚʠʪʷʛ ʧʽʜʣʫʞʫʚʘʣʠ 25 % ʨʦʟʯʠʥʦʤ ʘʤʦʥʽʘʢʫ ʜʦ 

ʨʅ = 11 ʽ ʪʨʠʯʽ ʝʢʩʪʨʘʛʫʚʘʣʠ ʭʣʦʨʦʬʦʨʤʦʤ ʧʦʨʮʽʷʤʠ ʧʦ 10 ʤʣ (ʧʨʠ ʫʪʚʦʨʝʥʥʽ 

ʩʪʽʡʢʠʭ ʝʤʫʣʴʩʽʡ ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʮʝʥʪʨʠʬʫʛʫʚʘʥʥʷ (ʚʧʨʦʜʦʚʞ 5 ʭʚ ʧʨʠ 5000 

ʦʙ/ʭʚ)). ʃʫʞʥʽ ʭʣʦʨʦʬʦʨʤʥʽ ʚʠʪʷʛʠ ʦʙôʻʜʥʫʚʘʣʠ ʪʘ ʬʽʣʴʪʨʫʚʘʣʠ ʯʝʨʝʟ ʧʘʧʝ-
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ʨʦʚʠʡ ʬʽʣʴʪʨ (çʯʝʨʚʦʥʘ ʩʪʨʽʯʢʘè) ʟ 1 ʛ ʥʘʪʨʽʶ ʩʫʣʴʬʘʪʫ ʙʝʟʚʦʜʥʦʛʦ ʜʦ ʤʽʨʥʦʾ 

ʢʦʣʙʠ ʤʽʩʪʢʽʩʪʶ 25,0 ʤʣ, ʜʦʚʦʜʠʣʠ ʦʙôʻʤ ʭʣʦʨʦʬʦʨʤʦʤ ʜʦ ʧʦʟʥʘʯʢʠ (ʚʠʪʷʛ 3). 

ʇʦ 5, 10 ʪʘ 100 ʤʢʣ ʦʪʨʠʤʘʥʦʛʦ ʭʣʦʨʦʬʦʨʤʥʦʛʦ ʚʠʪʷʛʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ 

ʜʣʷ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʢʣʦʧʽʜʦʛʨʝʣʶ ʤʝʪʦʜʦʤ ʊʐʍ (ʜʠʚ. ʨʦʟ.3. ʧ. 3.2.1 ).  

ɺʠʷʚʠʪʠ ʢʣʦʧʽʜʦʛʨʝʣʴ ʚ ʦʪʨʠʤʘʥʦʤʫ ʚʠʪʷʛʫ ʥʘ ʚʜʘʣʦʩʷ. 

 

6.1.4 ɯʟʦʣʶʚʘʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʶ ʭʣʦʨʦʬʦʨʤʦʤ  

 

ɼʦ 10 ʛ ʤʦʜʝʣʴʥʦʾ ʩʫʤʽʰʽ ʙʽʦʣʦʛʽʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟ ʢʣʦʧʽʜʦʛʨʝʣʝʤ ʜʦʜʘ-

ʚʘʣʠ 30 ʛ ʥʘʪʨʽʶ ʩʫʣʴʬʘʪʫ ʙʝʟʚʦʜʥʦʛʦ, ʟʤʽʰʫʚʘʣʠ ʪʘ ʧʝʨʽʦʜʠʯʥʦ ʧʝʨʝʤʽʰʫʚʘ-

ʣʠ ʚ ʩʪʫʧʮʽ ʜʦ ʫʪʚʦʨʝʥʥʷ ʩʠʧʢʦʾ ʤʘʩʠ (ʙʽʣʷ 2 ï 3 ʛʦʜʠʥ). ʋ ʚʫʟʴʢʫ ʥʠʞʥʶ ʯʘʩ-

ʪʠʥʫ ʩʢʣʷʥʦʾ ʢʦʣʦʥʢʠ ʜʽʘʤʝʪʨʦʤ 17 ï 20 ʤʤ ʧʦʤʽʱʘʣʠ ʤʘʨʣʝʚʠʡ ʪʘʤʧʦʥ, ʟʘ-

ʣʠʚʘʣʠ ʭʣʦʨʦʬʦʨʤ (ʯʘʩʪʠʥʘ ʚʽʜ ʧʦʧʝʨʝʜʥʴʦ ʚʽʜʤʨ̔ʷʥʦʛʦ ʭʣʦʨʦʬʦʨʤʫ ʦʙôʻʤʦʤ 

100 ʤʣ) ʪʘ ʟʘʩʠʧʘʣʠ ʦʪʨʠʤʘʥʫ ʩʠʧʢʫ ʤʘʩʫ, ʧʝʨʽʦʜʠʯʥʦ ʜʦʜʘʶʯʠ ʭʣʦʨʦʬʦʨʤ 

ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ ʥʘʜ ʙʽʦʣʦʛʽʯʥʠʤ ʤʘʪʝʨʽʘʣʦʤ ʧʦʩʪʽʡʥʦ ʫʪʨʠʤʫʚʘʣʦʩʷ çʜʟʝʨ-

ʢʘʣʦè ʪʦʚʱʠʥʦʶ 1 ï 2 ʩʤ, ʧʽʩʣʷ ʧʦʚʥʦʛʦ ʧʝʨʝʥʝʩʝʥʥʷ ʩʠʧʢʦʾ ʤʘʩʠ ʢʦʣʦʥʢʫ ʟʘ-

ʣʠʰʘʣʠ ʥʘ ʛʦʜʠʥʫ. ɼʘʣʽ ʥʘʜ ʢʦʣʦʥʢʦʶ ʧʦʤʽʱʘʣʠ ʜʽʣʠʣʴʥʫ ʣʽʡʢʫ ʟ ʟʘʣʠʰʢʦʤ 

ʭʣʦʨʦʬʦʨʤʫ, ʷʢʠʡ ʧʨʦʧʫʩʢʘʣʠ ʯʝʨʝʟ ʢʦʣʦʥʢʫ ʽʟ ʰʚʠʜʢʽʩʪʶ 60 ï 80 ʢʨʘʧʝʣʴ ʟʘ 

ʭʚʠʣʠʥʫ, ʫʪʨʠʤʫʶʯʠ çʜʟʝʨʢʘʣʦè ʥʘʜ ʙʽʦʣʦʛʽʯʥʠʤ ʤʘʪʝʨʽʘʣʦʤ. ʍʣʦʨʦʬʦʨʤʥʠʡ 

ʚʠʪʷʛ ʟʙʠʨʘʣʠ ʜʦ ʤʽʨʥʦʾ ʢʦʣʙʠ ʤʽʩʪʢʽʩʪʶ 100,0 ʤʣ ʪʘ ʜʦʚʦʜʠʣʠ ʭʣʦʨʦʬʦʨʤʦʤ 

ʜʦ ʧʦʟʥʘʯʢʠ (ʚʠʪʷʛ 4).  

ɿ ʤʝʪʦʶ ʝʢʩʪʨʘʢʮʽʡʥʦʾ ʦʯʠʩʪʢʠ 50 ʤʣ ʦʪʨʠʤʘʥʦʛʦ ʚʠʪʷʛʫ ʪʨʠʯʽ ʨʝʝʢʩʪʨʘ-

ʛʫʚʘʣʠ 0,1 ʄ ʨʦʟʯʠʥʦʤ ʢʠʩʣʦʪʠ ʭʣʦʨʠʜʥʦʾ ʧʦʨʮʽʷʤʠ ʧʦ 10 ʤʣ. ʍʣʦʨʦʬʦʨʤʥʽ 

ʰʘʨʠ ʚʽʜʦʢʨʝʤʣʶʚʘʣʠ ʪʘ ʥʘʜʘʣʽ ʥʝ ʜʦʩʣʽʜʞʫʚʘʣʠ. ɺʦʜʥʽ ʰʘʨʠ ʦʙôʻʜʥʫʚʘʣʠ, 

ʧʽʜʣʫʞʫʚʘʣʠ 25 % ʨʦʟʯʠʥʦʤ ʘʤʦʥʽʘʢʫ ʜʦ ʨʅ = 11 ʪʘ ʪʨʠʯʽ ʝʢʩʪʨʘʛʫʚʘʣʠ ʭʣʦ-

ʨʦʬʦʨʤʦʤ ʧʦʨʮʽʷʤʠ ʧʦ 10 ʤʣ (ʧʨʠ ʫʪʚʦʨʝʥʥʽ ʩʪʽʡʢʠʭ ʝʤʫʣʴʩʽʡ ʟʘʩʪʦʩʦʚʫʚʘʣʠ 

ʮʝʥʪʨʠʬʫʛʫʚʘʥʥʷ (ʚʧʨʦʜʦʚʞ 5 ʭʚ ʧʨʠ 5000 ʦʙ/ʭʚ)). ʍʣʦʨʦʬʦʨʤʥʽ ʰʘʨʠ ʟʙʠʨʘ-

ʣʠ ʜʦ ʤʽʨʥʦʾ ʢʦʣʙʠ ʤʽʩʪʢʽʩʪʶ 50,0 ʤʣ ʯʝʨʝʟ ʧʘʧʝʨʦʚʠʡ ʬʽʣʴʪʨ (çʯʝʨʚʦʥʘ ʩʪʨʽ-

ʯʢʘè) ʟ 1 ʛ ʥʘʪʨʽʶ ʩʫʣʴʬʘʪʫ ʙʝʟʚʦʜʥʦʛʦ ʪʘ ʜʦʚʦʜʠʣʠ ʭʣʦʨʦʬʦʨʤʦʤ ʜʦ ʧʦʟʥʘʯ-

ʢʠ (ʚʠʪʷʛ 5). 
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ʇʦ 10, 20, 50 ʪʘ 100 ʤʢʣ ʦʪʨʠʤʘʥʠʭ ʭʣʦʨʦʬʦʨʤʥʠʭ ʚʠʪʷʛʽʚ ʚʠʢʦʨʠʩʪʦʚʫ-

ʚʘʣʠ ʜʣʷ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʢʣʦʧʽʜʦʛʨʝʣʶ ʤʝʪʦʜʦʤ ʊʐʍ (ʜʠʚ. ʨʦʟ.3. ʧ. 3.2.1).  

ʂʽʣʴʢʽʩʥʝ ʚʠʟʥʘʯʝʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʶ ʧʨʦʚʦʜʠʣʠ ʟʘ ʋʌ-ʩʧʝʢʪʨʦ-

ʬʦʪʦʤʝʪʨʠʯʥʦʶ ʤʝʪʦʜʠʢʦʶ ʚ 10 ʤʣ ʦʪʨʠʤʘʥʠʭ ʭʣʦʨʦʬʦʨʤʥʠʭ ʚʠʪʷʛʽʚ (ʜʠʚ. 

ʨʦʟʜ.4, ʧ. 4.1). 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣ. 6.3. 

ʊʘʙʣʠʮʷ 6.3 

ʈʝʟʫʣʴʪʘʪʠ ʽʟʦʣʶʚʘʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʶ ʭʣʦʨʦʬʦʨʤʦʤ 

ɺʠʪʷʛ  

ɺʠʜʽʣʝʥʦ  

ʢʣʦʧʽʜʦʛʨʝ-

ʣʶ, % 

ʄʝʪʨʦʣʦʛʽʯʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ  

(n = 3; ʈ = 0,95) 

ʚʠʪʷʛ 4 81,17 
S = 0,97; SX  = 0,56; 

ȹX  = 2,40; Ů = Ñ2,96% 

ʚʠʪʷʛ 5 64,58 
S = 1,26; SX  = 0,73; 

ȹX  = 3,12; Ů = Ñ4,83% 

 

6.2 ɯʟʦʣʶʚʘʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ ʽʟ ʪʢʘʥʠʥ ʧʝʯʽʥʢʠ 

 

ɼʣʷ ʚʠʜʽʣʝʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ ʢʣʘʩʠʯʥʠʤʠ ʤʝʪʦʜʘʤʠ 

ʥʘʤʠ ʙʫʣʘ ʧʨʦʚʝʜʝʥʘ ʥʝʟʥʘʯʥʘ ʾʭ ʤʦʜʠʬʽʢʘʮʽʷ, ʷʢʘ ʧʦʣʷʛʘʣʘ ʫ ʟʤʝʥʰʝʥʥʽ ʥʘʚʘ-

ʞʦʢ ʙʽʦʣʦʛʽʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʜʦ 10 ʛ.  

 

6.2.1 ɯʟʦʣʶʚʘʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ ʚʦʜʦʶ, ʧʽʜʢʠʩʣʝʥʦʶ 

ʢʠʩʣʦʪʦʶ ʦʢʩʘʣʘʪʥʦʶ (ʤʦʜʽʬʦʢʘʥʠʡ ʤʝʪʦʜ ʆ. ʆ. ɺʘʩʠʣʴʻʚʦʾ) 

 

 10 ʛ ʤʦʜʝʣʴʥʦʾ ʩʫʤʽʰʽ ʙʽʦʣʦʛʽʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦ-

ʚʦʶ ʢʠʩʣʦʪʦʶ ʟʘʣʠʚʘʣʠ 20 ʤʣ ʚʦʜʠ ʦʯʠʱʝʥʦʾ, ʧʽʩʣʷ ʮʴʦʛʦ ʩʫʤʽʰ ʧʽʜʢʠʩʣʶʚʘ-

ʣʠ 10% ʨʦʟʯʠʥʦʤ ʢʠʩʣʦʪʠ ʦʢʩʘʣʘʪʥʦʾ ʜʦ ʨʅ = 2 ʟʘ ʫʥʽʚʝʨʩʘʣʴʥʠʤ ʽʥʜʠʢʘʪʦʨ-

ʥʠʤ ʧʘʧʝʨʦʤ ʪʘ ʟʘʣʠʰʘʣʠ ʥʘ 2 ʛʦʜʠʥʠ ʧʨʠ ʧʦʩʪʽʡʥʦʤʫ ʧʝʨʝʤʽʰʫʚʘʥʥʽ ʽ ʢʦʥʪ-

ʨʦʣʽ ʨʅ ʩʝʨʝʜʦʚʠʱʘ. ʉʫʤʽʰ ʮʝʥʪʨʠʬʫʛʫʚʘʣʠ (ʚʧʨʦʜʦʚʞ 5 ʭʚ ʧʨʠ 5000 ʦʙ/ʭʚ) 

ʪʘ ʟʣʠʚʘʣʠ ʚʦʜʥʠʡ ʚʠʪʷʛ. ɹʽʦʣʦʛʽʯʥʠʡ ʤʘʪʝʨʽʘʣ ʱʝ ʜʚʽʯʽ ʧʨʦʪʷʛʦʤ ʛʦʜʠʥʠ ʥʘ-
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ʩʪʦʶʚʘʣʠ ʟ ʚʦʜʦʶ, ʧʽʜʢʠʩʣʝʥʦʶ 10 % ʨʦʟʯʠʥʦʤ ʢʠʩʣʦʪʠ ʦʢʩʘʣʘʪʥʦʾ ʜʦ ʨʅ = 

2. ʂʠʩʣʽ ʚʦʜʥʽ ʚʠʪʷʛʠ ʦʙôʻʜʥʫʚʘʣʠ, ʧʝʨʝʥʦʩʠʣʠ ʫ ʜʽʣʠʣʴʥʫ ʣʽʡʢʫ ʪʘ ʪʨʠʯʽ ʝʢʩ-

ʪʨʘʛʫʚʘʣʠ ʭʣʦʨʦʬʦʨʤʦʤ ʧʦʨʮʽʷʤʠ ʧʦ 10 ʤʣ. ʆʜʝʨʞʘʥʽ ʚʠʪʷʛʠ (çʢʠʩʣʠʡè ʭʣʦ-

ʨʦʬʦʨʤʥʠʡ ʚʠʪʷʛ) ʦʙôʻʜʥʫʚʘʣʠ, ʬʽʣʴʪʨʫʚʘʣʠ ʯʝʨʝʟ ʧʘʧʝʨʦʚʠʡ ʬʽʣʴʪʨ (çʯʝʨ-

ʚʦʥʘ ʩʪʨʽʯʢʘè) ʟ 1 ʛ ʥʘʪʨʽʶ ʩʫʣʴʬʘʪʫ ʙʝʟʚʦʜʥʦʛʦ ʜʦ ʤʽʨʥʦʾ ʢʦʣʙʠ ʤʽʩʪʢʽʩʪʶ 

25,0 ʤʣ ʪʘ ʜʦʚʦʜʠʣʠ ʦʙôʻʤ ʭʣʦʨʦʬʦʨʤʦʤ ʜʦ ʧʦʟʥʘʯʢʠ (ʚʠʪʷʛ 6). 

ʇʦ 5, 10 ʪʘ 100 ʤʢʣ ʦʜʝʨʞʘʥʦʛʦ ʭʣʦʨʦʬʦʨʤʥʦʛʦ ʚʠʪʷʛʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ 

ʜʣʷ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ ʤʝʪʦʜʦʤ ʊʐʍ (ʜʠʚ. 

ʨʦʟ.3. ʧ. 3.2.2).  

ʂʽʣʴʢʽʩʥʝ ʚʠʟʥʘʯʝʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ ʧʨʦʚʦʜʠʣʠ ʟʘ ʩʧʝ-

ʢʪʨʦʬʦʪʦʤʝʪʨʠʯʥʦʶ ʪʘ ɺɽʈʍ-ʤʝʪʦʜʠʢʘʤʠ ʚ 10 ʤʣ ʦʜʝʨʞʘʥʦʛʦ ʭʣʦʨʦʬʦʨʤʥʦʛʦ 

ʚʠʪʷʛʫ. ɼʦʩʣʽʜʞʝʥʥʷ ʤʝʪʦʜʦʤ ɺɽʈʍ ʧʨʦʚʦʜʠʣʠ ʧʽʩʣʷ ʦʯʠʩʪʢʠ ʦʜʝʨʞʘʥʦʛʦ ʭʣʦ-

ʨʦʬʦʨʤʥʦʛʦ ʚʠʪʷʛʫ ʟʘ ʤʝʪʦʜʦʤ ʊʐʍ (ʜʠʚ. ʨʦʟʜ 6.  ʪʘ ʧ. 6.5. ). 

ʆʜʝʨʞʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣ. 6.4. 

ʊʘʙʣʠʮʷ 6.4 

ʈʝʟʫʣʴʪʘʪʠ ʽʟʦʣʶʚʘʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ ʚʦʜʦʶ,  

ʧʽʜʢʠʩʣʝʥʦʶ ʢʠʩʣʦʪʦʶ ʦʢʩʘʣʘʪʥʦʶ 

ʄʝʪʦʜ  

ʢʽʣʴʢʽʩʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ 

ɺʠʜʽʣʝʥʦ  

ʢʣʦʧʽʜʦʛʨʝʣʴ 

ʢʘʨʙʦʥʦʚʦʾ 

ʢʠʩʣʦʪʠ, % 

ʄʝʪʨʦʣʦʛʽʯʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ  

(n = 3; ʈ = 0,95) 

ʋʌ-ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʥʠʡ 53,24 
S = 1,14; SX  = 0,66; 

ȹX  = 2,82; Ů = Ñ10,30% 

ɺɽʈʍ 

(ʧʽʩʣʷ ʊʐʍ-ʦʯʠʩʪʢʠ) 
51,88 

S = 1,53; SX  = 0,88; 

ȹX  = 3,79; Ů = Ñ13,81% 

 

 

6.2.2 ɯʟʦʣʶʚʘʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ ʚʦʜʦʶ, ʧʽʜʢʠʩʣʝʥʦʶ 

ʢʠʩʣʦʪʦʶ ʩʫʣʴʬʘʪʥʦʶ (ʤʦʜʠʬʽʢʦʚʘʥʠʡ ʤʝʪʦʜ ɺ. ʇ. ʂʨʘʤʘʨʝʥʢʘ)  

 

ɼʦ 10 ʛ ʤʦʜʝʣʴʥʦʾ ʩʫʤʽʰʽ ʙʽʦʣʦʛʽʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦ-

ʥʦʚʦʶ ʢʠʩʣʦʪʦʶ ʜʦʜʘʚʘʣʠ 0,01 ʄ ʨʦʟʯʠʥ ʢʠʩʣʦʪʠ ʩʫʣʴʬʘʪʥʦʾ ʟ ʪʘʢʠʤ ʨʦʟʨʘ-
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ʭʫʥʢʦʤ, ʱʦʙ ʪʚʝʨʜʽ ʯʘʩʪʠʥʢʠ ʙʽʦʣʦʛʽʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʙʫʣʦ ʚʢʨʠʪʦ ʨʽʜʠʥʦʶ. 

ɺʤʽʩʪ ʩʢʣʷʥʢʠ ʧʝʨʝʤʽʰʫʚʘʣʠ, ʜʦʜʘʚʘʣʠ ʢʨʘʧʣʷʤʠ  20 % ʨʦʟʯʠʥ ʢʠʩʣʦʪʠ ʩʫ-

ʣʴʬʘʪʥʦʾ ʜʦ ʨʅ = 2 ʟʘ ʫʥʽʚʝʨʩʘʣʴʥʠʤ ʽʥʜʠʢʘʪʦʨʥʠʤ ʧʘʧʝʨʦʤ ʪʘ ʟʘʣʠʰʘʣʠ ʥʘ 2 

ʛʦʜʠʥʠ ʧʨʠ ʧʦʩʪʽʡʥʦʤʫ ʧʝʨʝʤʽʰʫʚʘʥʥʽ ʽ ʢʦʥʪʨʦʣʽ ʨʅ ʩʝʨʝʜʦʚʠʱʘ. ʉʫʤʽʰ 

ʮʝʥʪʨʠʬʫʛʫʚʘʣʠ (ʚʧʨʦʜʦʚʞ 5 ʭʚ ʧʨʠ 5000 ʦʙ/ʭʚ) ʪʘ ʟʣʠʚʘʣʠ ʚʦʜʥʠʡ ʚʠʪʷʛ. ɹʽ-

ʦʣʦʛʽʯʥʠʡ ʤʘʪʝʨʽʘʣ ʱʝ ʜʚʽʯʽ ʧʨʦʪʷʛʦʤ ʛʦʜʠʥʠ ʥʘʩʪʦʶʚʘʣʠ ʟ ʚʦʜʦʶ, ʧʽʜʢʠʩʣʝ-

ʥʦʶ ʢʠʩʣʦʪʦʶ ʩʫʣʴʬʘʪʥʦʶ ʜʦ ʨʅ = 2. ʂʠʩʣʽ ʚʦʜʥʽ ʚʠʪʷʛʠ ʦʙôʻʜʥʫʚʘʣʠ, ʧʝʨʝ-

ʥʦʩʠʣʠ ʫ ʜʣ̔ʠʣʴʥʫ ʣʽʡʢʫ ʪʘ ʪʨʠʯʽ ʝʢʩʪʨʘʛʫʚʘʣʠ ʜʽʝʪʠʣʦʚʠʤ ʝʪʝʨʦʤ ʧʦʨʮʽʷʤʠ 

ʧʦ 10 ʤʣ. ʆʜʝʨʞʘʥʽ ʚʠʪʷʛʠ (çʢʠʩʣʠʡè ʝʪʝʨʥʠʡ ʚʠʪʷʛ) ʦʙôʻʜʥʫʚʘʣʠ, ʬʽʣʴʪʨʫʚʘ-

ʣʠ ʯʝʨʝʟ ʧʘʧʝʨʦʚʠʡ ʬʽʣʴʪʨ (çʯʝʨʚʦʥʘ ʩʪʨʽʯʢʘè) ʟ 1 ʛ ʥʘʪʨʽʶ ʩʫʣʴʬʘʪʫ ʙʝʟʚʦʜ-

ʥʦʛʦ ʜʦ ʤʽʨʥʦʾ ʢʦʣʙʠ ʤʽʩʪʢʽʩʪʶ 25,0 ʤʣ ʪʘ ʜʦʚʦʜʠʣʠ ʦʙôʻʤ ʜʽʝʪʠʣʦʚʠʤ ʝʪʝʨʦʤ 

ʜʦ ʧʦʟʥʘʯʢʠ (ʚʠʪʷʛ 7). 

ʇʦ 5, 10 ʪʘ 100 ʤʢʣ ʦʜʝʨʞʘʥʦʛʦ ʝʪʝʨʥʦʛʦ ʚʠʪʷʛʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʜʣʷ 

ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ ʤʝʪʦʜʦʤ ʊʐʍ (ʜʠʚ. ʨʦʟ.3. ʧ. 

3.2.2 ).  

ʂʽʣʴʢʽʩʥʝ ʚʠʟʥʘʯʝʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ ʧʨʦʚʦʜʠʣʠ ʟʘ ʩʧʝʢʪ-

ʨʦʬʦʪʦʤʝʪʨʠʯʥʦʶ ʪʘ ɺɽʈʍ-ʤʝʪʦʜʠʢʘʤʠ ʚ 10 ʤʣ ʦʜʝʨʞʘʥʦʛʦ ʝʪʝʨʥʦʛʦ ʚʠʪʷʛʫ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʤʝʪʦʜʦʤ ɺɽʈʍ ʧʨʦʚʦʜʠʣʠ ʧʽʩʣʷ ʦʯʠʩʪʢʠ ʦʜʝʨʞʘʥʦʛʦ ʝʪʝʨʥʦʛʦ ʚʠ-

ʪʷʛʫ ʟʘ ʤʝʪʦʜʦʤ ʊʐʍ (ʜʠʚ. ʨʦʟʜ 6.  ʪʘ ʧ. 6.5.). 

ʆʜʝʨʞʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣ. 6.5 

ʊʘʙʣʠʮʷ 6.5 

ʈʝʟʫʣʴʪʘʪʠ ʽʟʦʣʶʚʘʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ ʚʦʜʦʶ,  

ʧʽʜʢʠʩʣʝʥʦʶ ʢʠʩʣʦʪʦʶ ʩʫʣʴʬʘʪʥʦʶ 

ʄʝʪʦʜ  

ʢʽʣʴʢʽʩʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ 

ɺʠʜʽʣʝʥʦ  

ʢʣʦʧʽʜʦʛʨʝʣʴ 

ʢʘʨʙʦʥʦʚʦʾ 

ʢʠʩʣʦʪʠ, % 

ʄʝʪʨʦʣʦʛʽʯʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ  

(n = 3; ʈ = 0,95) 

ʋʌ-ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʥʠʡ 55,21 
S = 1,94; SX  = 1,12; 

ȹX  = 4,83; Ů = Ñ19,15% 

ɺɽʈʍ 

(ʧʽʩʣʷ ʊʐʍ-ʦʯʠʩʪʢʠ) 
53,44 

S = 2,30; SX  = 1,33; 

ȹX  = 5,70; Ů = Ñ24,33% 
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6.2.3 ɯʟʦʣʶʚʘʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ ʝʪʘʥʦʣʦʤ, ʧʽʜʢʠʩʣʝ-

ʥʠʤ ʢʠʩʣʦʪʦʶ ʦʢʩʘʣʘʪʥʦʶ (ʤʦʜʠʬʽʢʦʚʘʥʠʡ ʤʝʪʦʜ ʉʪʘʩʘ-ʆʪʪʦ) 

 

ɼʦ 10 ʛ ʤʦʜʝʣʴʥʦʾ ʩʫʤʽʰʽ ʙʽʦʣʦʛʽʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦ-

ʥʦʚʦʶ ʢʠʩʣʦʪʦʶ ʜʦʜʘʚʘʣʠ 96 % ʝʪʘʥʦʣ ʜʦ ʫʪʚʦʨʝʥʥʷ ʜʟʝʨʢʘʣʴʥʦʾ ʧʦʚʝʨʭʥʽ 

ʥʘʜ ʙʽʦʣʦʛʽʯʥʠʤ ʤʘʪʝʨʽʘʣʦʤ, ʧʽʜʢʠʩʣʶʚʘʣʠ 10 % ʩʧʠʨʪʦʚʠʤ ʨʦʟʯʠʥʦʤ ʢʠʩʣʦ-

ʪʠ ʦʢʩʘʣʘʪʥʦʾ ʜʦ ʨʅ = 2 ʟʘ ʫʥʽʚʝʨʩʘʣʴʥʠʤ ʽʥʜʠʢʘʪʦʨʥʠʤ ʧʘʧʝʨʦʤ ʪʘ ʟʘʣʠʰʘʣʠ 

ʥʘ 24 ʛʦʜʠʥʠ ʧʨʠ ʧʦʩʪʽʡʥʦʤʫ ʧʝʨʝʤʽʰʫʚʘʥʥʽ ʽ ʢʦʥʪʨʦʣʽ ʨʅ ʩʝʨʝʜʦʚʠʱʘ. ʉʫ-

ʤʽʰ ʮʝʥʪʨʠʬʫʛʫʚʘʣʠ (ʚʧʨʦʜʦʚʞ 5 ʭʚ ʧʨʠ 5000 ʦʙ/ʭʚ) ʪʘ ʟʣʠʚʘʣʠ ʩʧʠʨʪʦʚʠʡ 

ʚʠʪʷʛ. ɹʽʦʣʦʛʽʯʥʠʡ ʤʘʪʝʨʽʘʣ ʱʝ ʜʚʽʯʽ ʚʧʨʦʜʦʚʞ ʜʦʙʠ ʥʘʩʪʦʶʚʘʣʠ ʟ ʝʪʘʥʦʣʦʤ, 

ʧʽʜʢʠʩʣʝʥʠʤ ʢʠʩʣʦʪʦʶ ʦʢʩʘʣʘʪʥʦʶ ʜʦ ʨʅ = 2. ʂʠʩʣʽ ʩʧʠʨʪʦʚʽ ʚʠʪʷʛʠ 

ʦʙôʻʜʥʫʚʘʣʠ, ʧʝʨʝʥʦʩʠʣʠ ʚ ʧʦʨʮʝʣʷʥʦʚʫ ʯʘʰʢʫ ʪʘ ʚʠʧʘʨʦʚʫʚʘʣʠ ʥʘ ʚʦʜʷʥʽʡ 

ʙʘʥʽ (ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ ʥʝ ʚʠʱʝ 40Áʉ) ʜʦ ʛʫʩʪʦʪʠ ʩʠʨʦʧʫ. ʉʠʨʦʧʦʧʦʜʽʙʥʫ ʨʽʜʠ-

ʥʫ ʦʙʨʦʙʣʷʣʠ ʘʙʩʦʣʶʪʥʠʤ ʝʪʘʥʦʣʦʤ, ʜʦʜʘʶʯʠ ʡʦʛʦ ʢʨʘʧʣʷʤʠ ʜʦʪʠ, ʧʦʢʠ ʙʽʣ-

ʢʠ ʥʝ ʧʨʠʧʠʥʷʣʠ ʦʩʘʜʞʫʚʘʪʠʩʷ ʟ ʚʠʪʷʛʽʚ. ʉʫʤʽʰ ʮʝʥʪʨʠʬʫʛʫʚʘʣʠ (ʚʧʨʦʜʦʚʞ 5 

ʭʚ ʧʨʠ 5000 ʦʙ/ʭʚ), ʟʣʠʚʘʣʠ ʩʧʠʨʪʦʚʠʡ ʚʠʪʷʛ, ʚʠʧʘʨʦʚʫʚʘʣʠ ʥʘ ʚʦʜʷʥʽʡ ʙʘʥʽ 

(ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ ʥʝ ʚʠʱʝ 40Áʉ) ʜʦ ʛʫʩʪʦʪʠ ʩʠʨʦʧʫ ʽ ʟʥʦʚʫ ʧʨʦʚʦʜʠʣʠ ʦʙʨʦʙ-

ʢʫ ʩʠʨʦʧʦʧʦʜʽʙʥʦʾ ʨʽʜʠʥʠ ʘʙʩʦʣʶʪʥʠʤ ʝʪʘʥʦʣʦʤ. ʆʩʘʜʞʝʥʥʷ ʙʽʣʢʽʚ ʽ ʽʥʰʠʭ 

ʜʦʤʽʰʦʢ ʟ ʚʠʪʷʛʫ ʧʨʦʚʦʜʠʣʠ ʜʦʪʠ, ʧʦʢʠ ʚʦʥʠ ʥʝ ʧʨʠʧʠʥʷʣʠ ʦʩʘʜʞʫʚʘʪʠʩʷ ʧʽ-

ʩʣʷ ʜʦʜʘʚʘʥʥʷ ʘʙʩʦʣʶʪʥʦʛʦ ʝʪʘʥʦʣʫ. ɼʦ ʦʯʠʱʝʥʦʛʦ ʪʘʢʠʤ ʯʠʥʦʤ ʩʧʠʨʪʦʚʦʛʦ 

ʚʠʪʷʛʫ ʜʦʜʘʚʘʣʠ 5 ʤʣ ʚʦʜʠ ʦʯʠʱʝʥʦʾ; ʷʢʱʦ ʧʨʠ ʮʴʦʤʫ ʫʪʚʦʨʶʚʘʚʩʷ ʦʩʘʜ, ʡʦʛʦ 

ʚʽʜʜʽʣʷʣʠ ʮʝʥʪʨʠʬʫʛʫʚʘʥʥʷʤ (ʧʨʦʪʷʛʦʤ 5 ʭʚ. ʧʨʠ 5000 ʦʙ./ʭʚ.). ʂʠʩʣʠʡ ʚʦʜ-

ʥʦ-ʩʧʠʨʪʦʚʠʡ ʚʠʪʷʛ ʧʝʨʝʥʦʩʠʣʠ ʚ ʜʽʣʠʣʴʥʫ ʣʽʡʢʫ ʽ ʪʨʠʯʽ ʝʢʩʪʨʘʛʫʚʘʣʠ ʭʣʦʨʦ-

ʬʦʨʤʦʤ ʧʦʨʮʽʷʤʠ ʧʦ 10 ʤʣ. ʆʜʝʨʞʘʥʽ ʚʠʪʷʛʠ (çʢʠʩʣʠʡè ʭʣʦʨʦʬʦʨʤʥʠʡ ʚʠ-

ʪʷʛ) ʦʙôʻʜʥʫʚʘʣʠ, ʬʽʣʴʪʨʫʚʘʣʠ ʯʝʨʝʟ ʧʘʧʝʨʦʚʠʡ ʬʽʣʴʪʨ (çʯʝʨʚʦʥʘ ʩʪʨʽʯʢʘè) ʟ 1 

ʛ ʥʘʪʨʽʶ ʩʫʣʴʬʘʪʫ ʙʝʟʚʦʜʥʦʛʦ ʜʦ ʤʽʨʥʦʾ ʢʦʣʙʠ ʤʽʩʪʢʽʩʪʶ 25,0 ʤʣ ʪʘ ʜʦʚʦʜʠʣʠ 

ʦʙôʻʤ ʭʣʦʨʦʬʦʨʤʦʤ ʜʦ ʧʦʟʥʘʯʢʠ (ʚʠʪʷʛ 8). 

ʇʦ 5, 10 ʪʘ 100 ʤʢʣ ʦʜʝʨʞʘʥʦʛʦ ʭʣʦʨʦʬʦʨʤʥʦʛʦ ʚʠʪʷʛʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ 

ʜʣʷ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ ʤʝʪʦʜʦʤ ʊʐʍ (ʜʠʚ. 
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ʨʦʟ.3. ʧ. 3.2.2).  

ɺʠʷʚʠʪʠ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʫ ʢʠʩʣʦʪʫ ʚ ʦʪʨʠʤʘʥʦʤʫ ʚʠʪʷʛʫ ʥʘ ʚʜʘ-

ʣʦʩʷ. 

 

6.2.4 ɯʟʦʣʶʚʘʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ ʧʽʜʣʫʞʝʥʦʶ ʚʦʜʦʶ 

(ʤʦʜʠʬʽʢʦʚʘʥʠʡ ʤʝʪʦʜ ʇ. ɺʘʣʦʚʘ) 

 

10 ʛ ʤʦʜʝʣʴʥʦʾ ʩʫʤʽʰʽ ʙʽʦʣʦʛʽʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦ-

ʚʦʶ ʢʠʩʣʦʪʦʶ ʧʝʨʝʥʦʩʠʣʠ ʜʦ ʩʪʫʧʢʠ, ʜʦʜʘʚʘʣʠ ʜʦ ʥʴʦʛʦ 10 ʛ ʯʠʩʪʦʛʦ ʧʽʩʢʫ ʠ 

ʨʝʪʝʣʴʥʦ ʨʦʟʪʠʨʘʣʠ. ɻʦʤʦʛʝʥʽʟʦʚʘʥʫ ʤʘʩʫ ʧʝʨʝʥʦʩʠʣʠ ʜʦ ʩʢʣʷʥʢʠ, ʩʪʫʧʢʫ 

ʦʧʦʣʽʩʢʫʚʘʣʠ 20 ʤʣ ʚʦʜʠ ʦʯʠʱʝʥʦʾ ʪʘ ʧʝʨʝʥʦʩʠʣʠ ʜʦ ʩʢʣʷʥʢʠ. ɺ ʩʢʣʷʥʢʫ ʟ 

ʛʦʤʦʛʝʥʽʟʦʚʘʥʠʤ ʙʽʦʣʦʛʽʯʥʠʤ ʤʘʪʝʨʽʘʣʦʤ ʜʦʜʘʚʘʣʠ 2 ʤʣ 10 % ʨʦʟʯʠʥʫ ʥʘʪʨʽʶ 

ʛʽʜʨʦʢʩʠʜʫ. ɺʤʽʩʪ ʩʢʣʷʥʢʠ ʟʘʣʠʰʘʣʠ ʥʘ 30 ʭʚ. ʧʨʠ ʧʦʩʪʽʡʥʦʤʫ ʧʝʨʝʤʽʰʫʚʘʥ-

ʥʽ, ʧʽʩʣʷ ʯʦʛʦ ʩʫʤʽʰ ʮʝʥʪʨʠʬʫʛʫʚʘʣʠ (ʚʧʨʦʜʦʚʞ 30 ʭʚ ʧʨʠ 3000 ʦʙ/ʭʚ) ʪʘ ʟʙʠ-

ʨʘʣʠ ʮʝʥʪʨʠʬʫʛʘʪ ʜʦ ʯʠʩʪʦʾ ʩʢʣʷʥʢʠ. ʅʘʩʪʦʶʚʘʥʥʷ ʙʽʦʣʦʛʽʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟ 

ʥʦʚʦʶ ʧʦʨʮʽʻʶ ʧʽʜʣʫʞʝʥʦʾ ʚʦʜʠ ʧʨʦʚʦʜʠʣʠ ʱʝ ʜʚʽʯʽ ʧʨʦʪʷʛʦʤ 30 ʭʚ. ɼʦ 

ʦʙôʻʜʥʘʥʠʭ ʣʫʞʥʠʭ ʚʦʜʥʠʭ ʚʠʪʷʛʽʚ ʜʦʜʘʚʘʣʠ 0,05 ʄ ʨʦʟʯʠʥ ʢʠʩʣʦʪʠ ʩʫʣʴʬʘʪ-

ʥʦʾ ʜʦ ʨʅ = 2. ʈʽʜʠʥʫ ʥʘʛʨʽʚʘʣʠ ʥʘ ʚʦʜʷʥʽʡ ʙʘʥʽ ʧʨʦʪʷʛʦʤ 20 ʭʚ, ʘ ʧʦʪʽʤ 

ʮʝʥʪʨʠʬʫʛʫʚʘʣʠ ʚʧʨʦʜʦʚʞ 30 ʭʚ ʧʨʠ 3000 ʦʙ/ʭʚ. ʎʝʥʪʨʠʬʫʛʘʪ ʟʙʠʨʘʣʠ ʜʦ ʜʽ-

ʣʠʣʴʥʦʾ ʣʽʡʢʠ ʪʘ ʪʨʠʯʽ ʝʢʩʪʨʘʛʫʚʘʣʠ ʭʣʦʨʦʬʦʨʤʦʤ ʧʦʨʮʽʷʤʠ ʧʦ 20 ʤʣ. ʆʜʝʨ-

ʞʘʥʽ ʚʠʪʷʛʠ (çʢʠʩʣʠʡè ʭʣʦʨʦʬʦʨʤʥʠʡ ʚʠʪʷʛ) ʦʙôʻʜʥʫʚʘʣʠ, ʬʽʣʴʪʨʫʚʘʣʠ ʯʝʨʝʟ 

ʧʘʧʝʨʦʚʠʡ ʬʽʣʴʪʨ (çʯʝʨʚʦʥʘ ʩʪʨʽʯʢʘè) ʟ 1 ʛ ʥʘʪʨʽʶ ʩʫʣʴʬʘʪʫ ʙʝʟʚʦʜʥʦʛʦ ʜʦ 

ʤʨ̔ʥʦʾ ʢʦʣʙʠ ʤʽʩʪʢʽʩʪʶ 25,0 ʤʣ ʪʘ ʜʦʚʦʜʠʣʠ ʦʙôʻʤ ʭʣʦʨʦʬʦʨʤʦʤ ʜʦ ʧʦʟʥʘʯʢʠ 

(ʚʠʪʷʛ 9). 

ʇʦ 5, 10 ʪʘ 100 ʤʢʣ ʦʜʝʨʞʘʥʦʛʦ ʭʣʦʨʦʬʦʨʤʥʦʛʦ ʚʠʪʷʛʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ 

ʜʣʷ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ ʤʝʪʦʜʦʤ ʊʐʍ (ʜʠʚ. 

ʨʦʟ.3. ʧ. 3.2.2).  

ʂʽʣʴʢʽʩʥʝ ʚʠʟʥʘʯʝʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ ʧʨʦʚʦʜʠʣʠ ʟʘ ʩʧʝʢʪ-

ʨʦʬʦʪʦʤʝʪʨʠʯʥʦʶ ʪʘ ɺɽʈʍ-ʤʝʪʦʜʠʢʘʤʠ ʚ 10 ʤʣ ʦʜʝʨʞʘʥʦʛʦ ʭʣʦʨʦʬʦʨʤʥʦ-

ʽʟʦʧʨʦʧʘʥʦʣʴʥʦʛʦ ʚʠʪʷʛʫ. ɼʦʩʣʽʜʞʝʥʥʷ ʤʝʪʦʜʦʤ ɺɽʈʍ ʧʨʦʚʦʜʠʣʠ ʧʽʩʣʷ ʦʯʠʩʪʢʠ 
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ʦʜʝʨʞʘʥʦʛʦ ʭʣʦʨʦʬʦʨʤʥʦʛʦ ʚʠʪʷʛʫ ʟʘ ʤʝʪʦʜʦʤ ʊʐʍ (ʜʠʚ. ʨʦʟʜ 6.  ʪʘ ʧ. 6.5.). 

ʆʜʝʨʞʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣ. 6.6. 

ʊʘʙʣʠʮʷ 6.6  

ʈʝʟʫʣʴʪʘʪʠ ʽʟʦʣʶʚʘʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ ʧʽʜʣʫʞʝʥʦʶ 

ʚʦʜʦʶ (ʤʦʜʠʬʽʢʘʮʽʷ ɯɯ ʤʝʪʦʜʫ ʇ. ɺʘʣʦʚʘ) 

ʄʝʪʦʜ  

ʢʽʣʴʢʽʩʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ 

ɺʠʜʽʣʝʥʦ  

ʢʣʦʧʽʜʦʛʨʝʣʴ 

ʢʘʨʙʦʥʦʚʦʾ 

ʢʠʩʣʦʪʠ, % 

ʄʝʪʨʦʣʦʛʽʯʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ  

(n = 3; ʈ = 0,95) 

ʋʌ-ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʥʠʡ 69,32 
S = 0,92; SX  = 0,53; 

ȹX  = 2,27; Ů = Ñ5,78% 

ɺɽʈʍ 

(ʧʽʩʣʷ ʊʐʍ-ʦʯʠʩʪʢʠ) 
68,32 

S = 1,17; SX  = 0,67; 

ȹX  = 2,89; Ů = Ñ7,55% 

 

 

6.2.5 ɯʟʦʣʶʚʘʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ ʭʣʦʨʦʬʦʨʤʦʤ 

 

ɼʦ 10 ʛ ʤʦʜʝʣʴʥʦʾ ʩʫʤʽʰʽ ʙʽʦʣʦʛʽʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦ-

ʥʦʚʦʶ ʢʠʩʣʦʪʦʶ ʜʦʜʘʚʘʣʠ 30 ʛ ʥʘʪʨʽʶ ʩʫʣʴʬʘʪʫ ʙʝʟʚʦʜʥʦʛʦ, ʟʤʽʰʫʚʘʣʠ ʪʘ 

ʧʝʨʽʦʜʠʯʥʦ ʧʝʨʝʤʽʰʫʚʘʣʠ ʚ ʩʪʫʧʮʽ ʜʦ ʫʪʚʦʨʝʥʥʷ ʩʠʧʢʦʾ ʤʘʩʠ (ʙʽʣʷ 2 ï 3 ʛʦ-

ʜʠʥ). ʋ ʚʫʟʴʢʫ ʥʠʞʥʶ ʯʘʩʪʠʥʫ ʩʢʣʷʥʦʾ ʢʦʣʦʥʢʠ ʜʽʘʤʝʪʨʦʤ 17 ï 20 ʤʤ ʧʦʤʽ-

ʱʘʣʠ ʤʘʨʣʝʚʠʡ ʪʘʤʧʦʥ, ʟʘʣʠʚʘʣʠ ʭʣʦʨʦʬʦʨʤ (ʯʘʩʪʠʥʘ ʚʽʜ ʧʦʧʝʨʝʜʥʴʦ ʚʽʜʤʽ-

ʨʷʥʦʛʦ ʭʣʦʨʦʬʦʨʤʫ ʦʙôʻʤʦʤ 100 ʤʣ) ʪʘ ʟʘʩʠʧʘʣʠ ʦʪʨʠʤʘʥʫ ʩʠʧʢʫ ʤʘʩʫ, ʧʝʨʽ-

ʦʜʠʯʥʦ ʜʦʜʘʶʯʠ ʭʣʦʨʦʬʦʨʤ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ ʥʘʜ ʙʽʦʣʦʛʽʯʥʠʤ ʤʘʪʝʨʽʘʣʦʤ 

ʧʦʩʪʽʡʥʦ ʫʪʨʠʤʫʚʘʣʦʩʷ çʜʟʝʨʢʘʣʦè ʪʦʚʱʠʥʦʶ 1 ï 2 ʩʤ, ʧʽʩʣʷ ʧʦʚʥʦʛʦ ʧʝʨʝʥʝ-

ʩʝʥʥʷ ʩʠʧʢʦʾ ʤʘʩʠ ʢʦʣʦʥʢʫ ʟʘʣʠʰʘʣʠ ʥʘ ʛʦʜʠʥʫ. ɼʘʣʽ ʥʘʜ ʢʦʣʦʥʢʦʶ ʧʦʤʽʱʘ-

ʣʠ ʜʽʣʠʣʴʥʫ ʣʽʡʢʫ ʟ ʟʘʣʠʰʢʦʤ ʭʣʦʨʦʬʦʨʤʫ, ʷʢʠʡ ʧʨʦʧʫʩʢʘʣʠ ʯʝʨʝʟ ʢʦʣʦʥʢʫ ʽʟ 

ʰʚʠʜʢʽʩʪʶ 60 ï 80 ʢʨʘʧʝʣʴ ʟʘ ʭʚʠʣʠʥʫ, ʫʪʨʠʤʫʶʯʠ çʜʟʝʨʢʘʣʦè ʥʘʜ ʙʽʦʣʦʛʽʯ-

ʥʠʤ ʤʘʪʝʨʽʘʣʦʤ. ʍʣʦʨʦʬʦʨʤʥʠʡ ʚʠʪʷʛ ʟʙʠʨʘʣʠ ʜʦ ʤʽʨʥʦʾ ʢʦʣʙʠ ʤʽʩʪʢʽʩʪʶ 

100,0 ʤʣ ʪʘ ʜʦʚʦʜʠʣʠ ʭʣʦʨʦʬʦʨʤʦʤ ʜʦ ʧʦʟʥʘʯʢʠ (ʚʠʪʷʛ 10).  

ʇʦ 10, 20, 50 ʪʘ 100 ʤʢʣ ʦʪʨʠʤʘʥʦʛʦ ʭʣʦʨʦʬʦʨʤʥʦʛʦ ʚʠʪʷʛʫ ʚʠʢʦʨʠʩʪʦ-

ʚʫʚʘʣʠ ʜʣʷ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ ʤʝʪʦʜʦʤ ʊʐʍ 
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(ʜʠʚ. ʨʦʟ.3. ʧ. 3.2.2).  

ɺʠʷʚʠʪʠ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʫ ʢʠʩʣʦʪʫ ʚ ʦʪʨʠʤʘʥʦʤʫ ʚʠʪʷʛʫ ʥʘ ʚʜʘ-

ʣʦʩʷ. 

 

6.3 ɯʟʦʣʶʚʘʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʶ ʽʟ ʙʦ̔ʣʦʛʽʯʥʠʭ ʨʽʜʠʥ ʦʨʛʘʥʽʟʤʫ 

 

ɿʚʘʞʘʶʯʠ ʥʘ ʨʝʟʫʣʴʪʘʪʠ, ʦʪʨʠʤʘʥʽ ʧʨʠ ʽʟʦʣʶʚʘʥʥʽ ʢʣʦʧʽʜʦʛʨʝʣʶ ʪʘ ʢʣʦ-

ʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ ʟ ʧʝʯʽʥʢʠ ʭʣʦʨʦʬʦʨʤʦʤ, ʤʠ ʩʧʨʦʙʫʚʘʣʠ ʚʠʢʦ-

ʨʠʩʪʘʪʠ ʮʝʡ ʨʦʟʯʠʥʥʠʢ ʜʣʷ ʽʟʦʣʶʚʘʥʥʷ ʧʨʝʧʘʨʘʪʫ ʽʟ ʢʨʦʚʽ ʪʘ ʩʝʯʽ. 

ʇʨʠ ʜʦʩʣʽʜʞʝʥʥʽ ʚʠʜʽʣʝʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʶ ʪʘ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ 

ʢʠʩʣʦʪʠ  ʽʟ ʙʽʦʣʦʛʽʯʥʠʭ ʨʽʜʠʥ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʤʦʜʝʣʴʥʽ ʩʫʤʽʰʽ ʢʨʦʚʽ ʪʘ ʩʝʯʽ 

ʟ ʧʨʝʧʘʨʘʪʦʤ. ɼʣʷ ʮʴʦʛʦ ʜʦ 10 ʤʣ ʚʽʜʧʦʚʽʜʥʦʾ ʙʽʦʣʦʛʽʯʥʦʾ ʨʽʜʠʥʠ ʜʦʜʘʚʘʣʠ 

1,00 ʤʣ ʨʦʟʯʠʥʫ ʧʨʝʧʘʨʘʪʫ ʚ 0,1 ʄ ʨʦʟʯʠʥʽ ʢʠʩʣʦʪʠ ʭʣʦʨʠʜʥʦʾ (10 ʤʛ ʧʨʝʧʘ-

ʨʘʪʫ), ʨʝʪʝʣʴʥʦ ʧʝʨʝʤʽʰʫʚʘʣʠ ʽ ʟʘʣʠʰʘʣʠ ʥʘ ʛʦʜʠʥʫ. ɻʦʪʫʚʘʣʠ ʪʘʢʦʞ ʢʦʥʪʨʦ-

ʣʴʥʽ ʩʫʤʽʰʽ ʙʽʦʣʦʛʽʯʥʠʭ ʨʽʜʠʥ ʟ ʨʦʟʯʠʥʥʠʢʦʤ (0,1 ʄ ʨʦʟʯʠʥ ʢʠʩʣʦʪʠ ʭʣʦʨʠʜ-

ʥʦʾ), ʜʦʩʣʽʜʞʝʥʥʷ ʷʢʠʭ ʧʨʦʚʦʜʠʣʠ ʧʘʨʘʣʝʣʴʥʦ ʟ ʦʩʥʦʚʥʠʤʠ. 

ʂʽʣʴʢʽʩʪʴ ʢʣʦʧʽʜʦʛʨʝʣʶ ʪʘ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ, ʱʦ ʚʠʢʦʨʠʩ-

ʪʦʚʫʚʘʣʠ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʤʦʜʝʣʴʥʠʭ ʜʦʩʣʽʜʽʚ, ʙʫʣʦ ʨʦʟʨʘʭʦʚʘʥʦ, ʚʠʭʦʜʷʯʠ ʟ ʜʘ-

ʥʠʭ ʥʘʫʢʦʚʦʾ ʣʽʪʝʨʘʪʫʨʠ [ 44-46] ʱʦʜʦ ʢʽʣʴʢʦʩʪʽ ʧʨʝʧʘʨʘʪʫ ʚ ʙʽʦʣʦʛʽʯʥʠʭ ʨʽʜʠ-

ʥʘʭ ʣʶʜʠʥʠ ʧʨʠ ʩʤʝʨʪʝʣʴʥʠʭ ʦʪʨʫʻʥʥʷʭ.  

 

6.3.1 ɯʟʦʣʶʚʘʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʶ ʽʟ ʢʨʦʚʽ (ʤʝʪʦʜʠʢʘ ɯ) 

  

ɼʦ 10 ʤʣ ʤʦʜʝʣʴʥʦʾ ʩʫʤʽʰʽ ʢʨʦʚʽ ʟ ʢʣʦʧʽʜʦʛʨʝʣʝʤ ʙʽʩʫʣʴʬʘʪʦʤ ʜʦʜʘʚʘʣʠ 

5 ʤʣ 0,1 ʄ ʨʦʟʯʠʥʫ ʢʠʩʣʦʪʠ ʭʣʦʨʠʜʥʦʾ, ʧʝʨʝʤʽʰʫʚʘʣʠ ʪʘ ʧʝʨʝʚʽʨʷʣʠ ʟʘ ʫʥʽ-

ʚʝʨʩʘʣʴʥʠʤ ʽʥʜʠʢʘʪʦʨʥʠʤ ʧʘʧʝʨʦʤ ʨʅ ʩʫʤʽʰʽ (ʧʨʠ ʥʝʦʙʭʽʜʥʦʩʪʽ ʢʨʘʧʣʷʤʠ 

ʜʦʜʘʚʘʣʠ 6 ʄ ʨʦʟʯʠʥ ʢʠʩʣʦʪʠ ʭʣʦʨʠʜʥʦʾ ʜʦ ʨʅ = 2), ʟʘʣʠʰʘʣʠ ʥʘ 2 ʛʦʜʠʥʠ 

ʧʨʠ ʧʦʩʪʽʡʥʦʤʫ ʧʝʨʝʤʽʰʫʚʘʥʥʽ. ʉʫʤʽʰ ʮʝʥʪʨʠʬʫʛʫʚʘʣʠ (ʚʨʦʜʦʚʞ 5 ʭʚ ʧʨʠ 

5000 ʦʙ/ʭʚ), ʟʣʠʚʘʣʠ ʥʘʜʦʩʘʜʦʚʫ ʨʽʜʠʥʫ ʪʘ ʪʨʠʯʽ ʝʢʩʪʨʘʛʫʚʘʣʠ ʜʽʝʪʠʣʦʚʠʤ 

ʝʪʝʨʦʤ ʧʦʨʮʽʷʤʠ ʧʦ 5 ʤʣ. ɽʪʝʨʥʽ ʚʠʪʷʛʠ ʚʽʜʜʽʣʷʣʠ ʪʘ ʚ ʧʦʜʘʣʴʰʦʤʫ ʥʝ ʜʦʩʣʽ-

ʜʞʫʚʘʣʠ.  
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ɺʦʜʥʠʡ ʰʘʨ ʧʽʜʣʫʞʫʚʘʣʠ 50 % ʨʦʟʯʠʥʦʤ ʥʘʪʨʽʶ ʛʽʜʨʦʢʩʠʜʫ ʜʦ ʨʅ = 11 ʽ 

ʪʨʠʯʽ ʝʢʩʪʨʘʛʫʚʘʣʠ ʭʣʦʨʦʬʦʨʤʦʤ ʧʦʨʮʽʷʤʠ ʧʦ 10 ʤʣ (ʧʨʠ ʫʪʚʦʨʝʥʥʽ ʩʪʽʡʢʠʭ 

ʝʤʫʣʴʩʽʡ ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʮʝʥʪʨʠʬʫʛʫʚʘʥʥʷ (ʚʧʨʦʜʦʚʞ 5 ʭʚ ʧʨʠ 5000 ʦʙ/ʭʚ)). 

ʃʫʞʥʽ ʭʣʦʨʦʬʦʨʤʥʽ ʚʠʪʷʛʠ ʦʙôʻʜʥʫʚʘʣʠ ʪʘ ʬʽʣʴʪʨʫʚʘʣʠ ʯʝʨʝʟ ʧʘʧʝʨʦʚʠʡ 

ʬʽʣʴʪʨ (çʯʝʨʚʦʥʘ ʩʪʨʽʯʢʘè) ʟ 1 ʛ ʥʘʪʨʽʶ ʩʫʣʴʬʘʪʫ ʙʝʟʚʦʜʥʦʛʦ ʜʦ ʤʽʨʥʦʾ ʢʦʣʙʠ 

ʤʽʩʪʢʩ̔ʪʶ 25,0 ʤʣ, ʜʦʚʦʜʠʣʠ ʦʙôʻʤ ʭʣʦʨʦʬʦʨʤʦʤ ʜʦ ʧʦʟʥʘʯʢʠ (ʚʠʪʷʛ 8).  

ʇʦ 5, 10 ʪʘ 100 ʤʢʣ ʦʪʨʠʤʘʥʦʛʦ ʭʣʦʨʦʬʦʨʤʥʦʛʦ ʚʠʪʷʛʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ 

ʜʣʷ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʢʣʦʧʽʜʦʛʨʝʣʶ ʤʝʪʦʜʦʤ ʊʐʍ (ʜʠʚ. ʨʦʟʜ.3 ʧ. 3.2.1. ).  

ʂʽʣʴʢʽʩʥʝ ʚʠʟʥʘʯʝʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʶ ʧʨʦʚʦʜʠʣʠ ʟʘ ʋʌ-ʩʧʝʢʪʨʦ-

ʬʦʪʦʤʝʪʨʠʯʥʦʶ, ʝʢʩʪʨʘʢʮʽʡʥʦ-ʬʦʪʦʤʝʪʨʠʯʥʦʶ ʪʘ ɺɽʈʍ-ʤʝʪʦʜʠʢʘʤʠ ʚ 5 ʤʣ 

ʦʪʨʠʤʘʥʦʛʦ ʭʣʦʨʦʬʦʨʤʥʦʛʦ ʚʠʪʷʛʫ. ɼʦʩʣʽʜʞʝʥʥʷ ʤʝʪʦʜʦʤ ɺɽʈʍ ʧʨʦʚʦʜʠʣʠ 

ʧʽʩʣʷ ʦʯʠʩʪʢʠ ʦʪʨʠʤʘʥʦʛʦ ʭʣʦʨʦʬʦʨʤʥʦʛʦ ʚʠʪʷʛʫ ʤʝʪʦʜʦʤ ʊʐʍ (ʜʠʚ. ʨʦʟʜ 6.  

ʪʘ ʧ. 6.5. ). 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣ. 6.7. 

ʊʘʙʣʠʮʷ 6.7 

ʈʝʟʫʣʴʪʘʪʠ ʽʟʦʣʶʚʘʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʶ ʽʟ ʢʨʦʚʽ (ʤʝʪʦʜʠʢʘ ɯ) 

ʄʝʪʦʜ  

ʢʽʣʴʢʽʩʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ 

ɺʠʜʽʣʝʥʦ  

ʢʣʦʧʽʜʦʛʨʝ-

ʣʶ, % 

ʄʝʪʨʦʣʦʛʽʯʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ  

(n = 3; ʈ = 0,95) 

ʋʌ-ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʥʠʡ 65,15 
S = 0,99; SX  = 0,78; 

ȹX  = 2,48; Ů = Ñ3,81% 

ʝʢʩʪʨʘʢʮʽʡʥʦ-

ʬʦʪʦʤʝʪʨʠʯʥʠʡ 
63,45 

S = 1,84; SX  = 1,06; 

ȹX  = 4,56; Ů = Ñ7,19% 

ɺɽʈʍ 

(ʧʽʩʣʷ ʊʐʍ-ʦʯʠʩʪʢʠ) 
62,35 

S = 1,20; SX  = 0,69; 

ȹX  = 2,98; Ů = Ñ4,78% 

 

6.3.2 ɯʟʦʣʶʚʘʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʶ ʽʟ ʢʨʦʚʽ (ʤʝʪʦʜʠʢʘ ɯɯ) 

  

ɼʦ 10 ʤʣ ʤʦʜʝʣʴʥʦʾ ʩʫʤʽʰʽ ʢʨʦʚʽ ʟ ʢʣʦʧʽʜʦʛʨʝʣʝʤ ʙʽʩʫʣʴʬʘʪʦʤ ʜʦʜʘʚʘʣʠ 

5 ʤʣ 10 % ʚʦʜʥʦʛʦ ʨʦʟʯʠʥʫ ʢʠʩʣʦʪʠ ʪʨʠʭʣʦʨʘʮʝʪʘʪʥʦʾ, ʧʝʨʝʤʽʰʫʚʘʣʠ ʪʘ ʟʘ-

ʣʠʰʘʣʠ ʥʘ ʛʦʜʠʥʫ ʧʨʠ ʧʦʩʪʽʡʥʦʤʫ ʧʝʨʝʤʽʰʫʚʘʥʥʽ. ʉʫʤʽʰ ʮʝʥʪʨʠʬʫʛʫʚʘʣʠ 
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(ʚʧʨʦʞʦʚʞ 5 ʭʚ ʧʨʠ 5000 ʦʙ/ʭʚ), ʟʣʠʚʘʣʠ ʥʘʜʦʩʘʜʦʚʫ ʨʽʜʠʥʫ, ʧʝʨʝʚʽʨʷʣʠ ʨʅ 

(ʤʘʻ ʜʦʨʽʚʥʶʚʘʪʠ 2) ʪʘ ʪʨʠʯʽ ʝʢʩʪʨʘʛʫʚʘʣʠ ʜʽʝʪʠʣʦʚʠʤ ʝʪʝʨʦʤ ʧʦʨʮʽʷʤʠ ʧʦ 5 

ʤʣ. ɽʪʝʨʥʽ ʚʠʪʷʛʠ ʚʽʜʜʣ̔ʷʣʠ ʪʘ ʚ ʧʦʜʘʣʴʰʦʤʫ ʥʝ ʜʦʩʣʽʜʞʫʚʘʣʠ.  

ɺʦʜʥʠʡ ʰʘʨ ʧʽʜʣʫʞʫʚʘʣʠ 50% ʨʦʟʯʠʥʦʤ ʥʘʪʨʽʶ ʛʽʜʨʦʢʩʠʜʫ ʜʦ ʨʅ = 11 ʽ 

ʪʨʠʯʽ ʝʢʩʪʨʘʛʫʚʘʣʠ ʭʣʦʨʦʬʦʨʤʦʤ ʧʦʨʮʽʷʤʠ ʧʦ 10 ʤʣ (ʧʨʠ ʫʪʚʦʨʝʥʥʽ ʩʪʽʡʢʠʭ 

ʝʤʫʣʴʩʽʡ ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʮʝʥʪʨʠʬʫʛʫʚʘʥʥʷ (ʚʧʨʦʜʦʚʞ 5 ʭʚ ʧʨʠ 5000 ʦʙ/ʭʚ)). 

ʃʫʞʥʽ ʭʣʦʨʦʬʦʨʤʥʽ ʚʠʪʷʛʠ ʦʙôʻʜʥʫʚʘʣʠ ʪʘ ʬʽʣʴʪʨʫʚʘʣʠ ʯʝʨʝʟ ʧʘʧʝʨʦʚʠʡ 

ʬʽʣʴʪʨ (çʯʝʨʚʦʥʘ ʩʪʨʽʯʢʘè) ʟ 1 ʛ ʥʘʪʨʽʶ ʩʫʣʴʬʘʪʫ ʙʝʟʚʦʜʥʦʛʦ ʜʦ ʤʽʨʥʦʾ ʢʦʣʙʠ 

ʤʽʩʪʢʩ̔ʪʶ 25,0 ʤʣ, ʜʦʚʦʜʠʣʠ ʦʙôʻʤ ʭʣʦʨʦʬʦʨʤʦʤ ʜʦ ʧʦʟʥʘʯʢʠ (ʚʠʪʷʛ 9).  

ʇʦ 5, 10 ʪʘ 100 ʤʢʣ ʦʪʨʠʤʘʥʦʛʦ ʭʣʦʨʦʬʦʨʤʥʦʛʦ ʚʠʪʷʛʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ 

ʜʣʷ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʢʣʦʧʽʜʦʛʨʝʣʶ ʤʝʪʦʜʦʤ ʊʐʍ (ʜʠʚ. ʨʦʟʜ.3 ʧ. 3.2.1.).  

ʂʽʣʴʢʽʩʥʝ ʚʠʟʥʘʯʝʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʶ ʧʨʦʚʦʜʠʣʠ ʟʘ ʋʌ-ʩʧʝʢʪʨʦ-

ʬʦʪʦʤʝʪʨʠʯʥʦʶ, ʝʢʩʪʨʘʢʮʽʡʥʦ-ʬʦʪʦʤʝʪʨʠʯʥʦʶ ʪʘ ɺɽʈʍ-ʤʝʪʦʜʠʢʘʤʠ ʚ 5 ʤʣ 

ʦʪʨʠʤʘʥʦʛʦ ʭʣʦʨʦʬʦʨʤʥʦʛʦ ʚʠʪʷʛʫ. ɼʦʩʣʽʜʞʝʥʥʷ ʤʝʪʦʜʦʤ ɺɽʈʍ ʧʨʦʚʦʜʠʣʠ 

ʧʽʩʣʷ ʦʯʠʩʪʢʠ ʦʪʨʠʤʘʥʦʛʦ ʭʣʦʨʦʬʦʨʤʥʦʛʦ ʚʠʪʷʛʫ ʤʝʪʦʜʦʤ ʊʐʍ (ʜʠʚ. ʨʦʟʜ 6.  

ʪʘ ʧ. 6.5.). 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣ. 6.8. 

ʊʘʙʣʠʮʷ 6.8 

ʈʝʟʫʣʴʪʘʪʠ ʽʟʦʣʶʚʘʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʶ ʽʟ ʢʨʦʚʽ (ʤʝʪʦʜʠʢʘ ɯɯ) 

ʄʝʪʦʜ  

ʢʽʣʴʢʽʩʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ 

ɺʠʜʽʣʝʥʦ  

ʢʣʦʧʽʜʦʛʨʝ-

ʣʶ, % 

ʄʝʪʨʦʣʦʛʽʯʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ  

(n = 3; ʈ = 0,95) 

ʋʌ-ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʥʠʡ 59,74 
S = 1,88; SX  = 1,08; 

ȹX  = 4,66; Ů = Ñ7,80% 

ʝʢʩʪʨʘʢʮʽʡʥʦ-

ʬʦʪʦʤʝʪʨʠʯʥʠʡ 
53,81 

S = 1,43; SX  = 0,82; 

ȹX  = 3,54; Ů = Ñ6,58% 

ɺɽʈʍ 

(ʧʽʩʣʷ ʊʐʍ-ʦʯʠʩʪʢʠ) 
55,02 

S = 1,30; SX  = 0,75; 

ȹX  = 3,23; Ů = Ñ5,87% 
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6.3.3 ɯʟʦʣʶʚʘʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʶ ʽʟ ʩʝʯʽ 

 

ɼʦ 10 ʤʣ ʤʦʜʝʣʴʥʦʾ ʩʫʤʽʰʽ ʩʝʯʽ ʟ ʢʣʦʧʽʜʦʛʨʝʣʝʤ ʜʦʜʘʚʘʣʠ 0,1 ʄ ʨʦʟʯʠʥ 

ʢʠʩʣʦʪʠ ʭʣʦʨʠʜʥʦʾ ʜʦ ʨʅ = 2 ʽ ʪʨʠʯʽ ʝʢʩʪʨʘʛʫʚʘʣʠ ʜʽʝʪʠʣʦʚʠʤ ʝʪʝʨʦʤ ʧʦʨʮʽʷ-

ʤʠ ʧʦ 5 ʤʣ. ɽʪʝʨʥʽ ʚʠʪʷʛʠ ʚʽʜʜʣ̔ʷʣʠ ʪʘ ʚ ʧʦʜʘʣʴʰʦʤʫ ʥʝ ʜʦʩʣʽʜʞʫʚʘʣʠ.  

ɺʦʜʥʠʡ ʰʘʨ ʧʽʜʣʫʞʫʚʘʣʠ 50 % ʨʦʟʯʠʥʦʤ ʥʘʪʨʽʶ ʛʽʜʨʦʢʩʠʜʫ ʜʦ ʨʅ = 11 ʽ 

ʪʨʠʯʽ ʝʢʩʪʨʘʛʫʚʘʣʠ ʭʣʦʨʦʬʦʨʤʦʤ ʧʦʨʮʽʷʤʠ ʧʦ 10 ʤʣ (ʧʨʠ ʫʪʚʦʨʝʥʥʽ ʩʪʽʡʢʠʭ 

ʝʤʫʣʴʩʽʡ ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʮʝʥʪʨʠʬʫʛʫʚʘʥʥʷ (ʚʧʨʦʜʦʚʞ 5 ʭʚ ʧʨʠ 5000 ʦʙ/ʭʚ)). 

ʃʫʞʥʽ ʭʣʦʨʦʬʦʨʤʥʽ ʚʠʪʷʛʠ ʦʙôʻʜʥʫʚʘʣʠ ʪʘ ʬʽʣʴʪʨʫʚʘʣʠ ʯʝʨʝʟ ʧʘʧʝʨʦʚʠʡ 

ʬʽʣʴʪʨ (çʯʝʨʚʦʥʘ ʩʪʨʽʯʢʘè) ʟ 1 ʛ ʥʘʪʨʽʶ ʩʫʣʴʬʘʪʫ ʙʝʟʚʦʜʥʦʛʦ ʜʦ ʤʽʨʥʦʾ ʢʦʣʙʠ 

ʤʽʩʪʢʩ̔ʪʶ 25,0 ʤʣ, ʜʦʚʦʜʠʣʠ ʦʙôʻʤ ʭʣʦʨʦʬʦʨʤʦʤ ʜʦ ʧʦʟʥʘʯʢʠ (ʚʠʪʷʛ 10). 

ʇʦ 5, 10 ʪʘ 100 ʤʢʣ ʦʪʨʠʤʘʥʦʛʦ ʭʣʦʨʦʬʦʨʤʥʦʛʦ ʚʠʪʷʛʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ 

ʜʣʷ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʢʣʦʧʽʜʦʛʨʝʣʶ ʤʝʪʦʜʦʤ ʊʐʍ (ʜʠʚ. ʨʦʟʜ.3 ʧ. 3.2.1.).  

ʂʽʣʴʢʽʩʥʝ ʚʠʟʥʘʯʝʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʶ ʧʨʦʚʦʜʠʣʠ ʟʘ ʋʌ-ʩʧʝʢʪʨʦ-

ʬʦʪʦʤʝʪʨʠʯʥʦʶ, ʝʢʩʪʨʘʢʮʽʡʥʦ-ʬʦʪʦʤʝʪʨʠʯʥʦʶ ʪʘ ɺɽʈʍ-ʤʝʪʦʜʠʢʘʤʠ ʚ 5 ʤʣ 

ʦʪʨʠʤʘʥʦʛʦ ʭʣʦʨʦʬʦʨʤʥʦʛʦ ʚʠʪʷʛʫ. ɼʦʩʣʽʜʞʝʥʥʷ ʤʝʪʦʜʦʤ ɺɽʈʍ ʧʨʦʚʦʜʠʣʠ 

ʧʽʩʣʷ ʦʯʠʩʪʢʠ ʦʪʨʠʤʘʥʦʛʦ ʭʣʦʨʦʬʦʨʤʥʦʛʦ ʚʠʪʷʛʫ ʤʝʪʦʜʦʤ ʊʐʍ (ʜʠʚ. ʨʦʟʜ 6.  

ʪʘ ʧ. 6.5.). 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣ. 6.9. 

ʊʘʙʣʠʮʷ 6.9 

ʈʝʟʫʣʴʪʘʪʠ ʽʟʦʣʶʚʘʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʶ ʽʟ ʩʝʯʽ 

ʄʝʪʦʜ  

ʢʽʣʴʢʽʩʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ 

ɺʠʜʽʣʝʥʦ  

ʢʣʦʧʽʜʦʛʨʝ-

ʣʶ, % 

ʄʝʪʨʦʣʦʛʽʯʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ  

(n = 3; ʈ = 0,95) 

ʋʌ-ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʥʠʡ 68,64 
S = 1,57; SX  = 0,90; 

ȹX  = 3,89; Ů = Ñ5,67% 

ʝʢʩʪʨʘʢʮʽʡʥʦ-

ʬʦʪʦʤʝʪʨʠʯʥʠʡ 
75,34 

S = 2,39; SX  = 1,38; 

ȹX  = 5,94; Ů = Ñ9,09% 

ɺɽʈʍ 

(ʧʽʩʣʷ ʊʐʍ-ʦʯʠʩʪʢʠ) 
74,14 

S = 1,59; SX  = 0,92; 

ȹX  = 3,94; Ů = Ñ6,14% 
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6.4  ɯʟʦʣʶʚʘʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ ʽʟ ʙʽʦʣʦʛʽʯʥʠʭ ʨʽʜʠʥ 

ʦʨʛʘʥʟ̔ʤʫ 

 

6.4.1  ɯʟʦʣʶʚʘʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ ʽʟ ʢʨʦʚʽ (ʤʝʪʦʜʠʢʘ ɯ)  

 

ɼʦ 10 ʤʣ ʤʦʜʝʣʴʥʦʾ ʩʫʤʽʰʽ ʢʨʦʚʽ ʟ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʶ ʢʠʩʣʦʪʦʶ 

ʜʦʜʘʚʘʣʠ 5 ʤʣ 10 % ʚʦʜʥʦʛʦ ʨʦʟʯʠʥʫ ʢʠʩʣʦʪʠ ʪʨʠʭʣʦʨʘʮʝʪʘʪʥʦʾ, ʧʝʨʝʤʽʰʫʚʘ-

ʣʠ ʪʘ ʟʘʣʠʰʘʣʠ ʥʘ ʛʦʜʠʥʫ ʧʨʠ ʧʦʩʪʽʡʥʦʤʫ ʧʝʨʝʤʽʰʫʚʘʥʥʽ. ʉʫʤʽʰ ʮʝʥʪʨʠʬʫ-

ʛʫʚʘʣʠ (ʚʨʦʜʦʚʞ 5 ʭʚ ʧʨʠ 5000 ʦʙ/ʭʚ), ʟʣʠʚʘʣʠ ʥʘʜʦʩʘʜʦʚʫ ʨʽʜʠʥʫ, ʧʝʨʝʚʽʨʣ̫ʠ 

ʨʅ (ʤʘʻ ʜʦʨʽʚʥʶʚʘʪʠ 2 ï 3) ʪʘ ʪʨʠʯʽ ʝʢʩʪʨʘʛʫʚʘʣʠ ʩʫʤʽʰʰʶ ʩʫʤʽʰʰʶ ʭʣʦʨʦ-

ʬʦʨʤʫ ʟ ʽʟʦʧʨʦʧʘʥʦʣʦʤ (8:2) ʧʦʨʮʽʷʤʠ ʧʦ 20 ʤʣ. ʆʪʨʠʤʘʥʽ ʚʠʪʷʛʠ (çʢʠʩʣʠʡè 

ʭʣʦʨʦʬʦʨʤʥʦ-ʽʟʦʧʨʦʧʘʥʦʣʴʥʠʡ ʚʠʪʷʛ) ʦʙôʻʜʥʫʚʘʣʠ ʪʘ ʬʽʣʴʪʨʫʚʘʣʠ ʯʝʨʝʟ ʧʘ-

ʧʝʨʦʚʠʡ ʬʽʣʴʪʨ (çʯʝʨʚʦʥʘ ʩʪʨʽʯʢʘè) ʟ 1 ʛ ʥʘʪʨʽʶ ʩʫʣʴʬʘʪʫ ʙʝʟʚʦʜʥʦʛʦ ʜʦ ʤʽʨ-

ʥʦʾ ʢʦʣʙʠ ʤʽʩʪʢʽʩʪʶ 25,0 ʤʣ, ʜʦʚʦʜʠʣʠ ʦʙôʻʤ ʭʣʦʨʦʬʦʨʤʦʤ ʜʦ ʧʦʟʥʘʯʢʠ (ʚʠ-

ʪʷʛ 11).  

ʇʦ 5, 10 ʪʘ 100 ʤʢʣ ʦʪʨʠʤʘʥʦʛʦ ʭʣʦʨʦʬʦʨʤʥʦʛʦ ʚʠʪʷʛʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ 

ʜʣʷ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ ʤʝʪʦʜʦʤ ʊʐʍ (ʜʠʚ. 

ʨʦʟʜ.3, ʧ. 3.2.1.).  

ʂʽʣʴʢʽʩʥʝ ʚʠʟʥʘʯʝʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ ʧʨʦʚʦʜʠʣʠ ʟʘ ʩʧʝʢʪ-

ʨʦʬʦʪʦʤʝʪʨʠʯʥʦʶ ʪʘ ɺɽʈʍ-ʤʝʪʦʜʠʢʘʤʠ ʚ 10 ʤʣ ʦʜʝʨʞʘʥʦʛʦ ʭʣʦʨʦʬʦʨʤʥʦ-

ʽʟʦʧʨʦʧʘʥʦʣʴʥʦʛʦ ʚʠʪʷʛʫ. ɼʦʩʣʽʜʞʝʥʥʷ ʤʝʪʦʜʦʤ ɺɽʈʍ ʧʨʦʚʦʜʠʣʠ ʧʽʩʣʷ ʦʯʠʩʪʢʠ 

ʦʜʝʨʞʘʥʦʛʦ ʭʣʦʨʦʬʦʨʤʥʦʛʦ ʚʠʪʷʛʫ  ʤʝʪʦʜʦʤ ʊʐʍ (ʜʠʚ. ʨʦʟʜ 6.  ʪʘ ʧ. 6.5.). 

ʆʜʝʨʞʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣ. 6.10. 
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ʊʘʙʣʠʮʘ 6.10 

ʈʝʟʫʣʴʪʘʪʠ ʽʟʦʣʶʚʘʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ ʽʟ ʢʨʦʚʽ        

(ʤʝʪʦʜʠʢʘ ɯ) 

ʄʝʪʦʜ  

ʢʽʣʴʢʽʩʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ 

ɺʠʜʽʣʝʥʦ  

ʢʣʦʧʽʜʦʛʨʝʣʴ 

ʢʘʨʙʦʥʦʚʦʾ 

ʢʠʩʣʦʪʠ, % 

ʄʝʪʨʦʣʦʛʽʯʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ  

(n = 3; ʈ = 0,95) 

ʋʌ-ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʥʠʡ 59,32 
S = 0,92; SX  = 0,53; 

ȹX  = 2,27; Ů = Ñ5,78% 

ɺɽʈʍ 

(ʧʽʩʣʷ ʊʐʍ-ʦʯʠʩʪʢʠ) 
58,32 

S = 1,17; SX  = 0,67; 

ȹX  = 2,89; Ů = Ñ7,55% 

 

6.4.2 ɯʟʦʣʶʚʘʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ ʽʟ ʢʨʦʚʽ (ʤʝʪʦʜʠʢʘ ɯɯ) 

ɼʦ 10 ʤʣ ʤʦʜʝʣʴʥʦʾ ʩʫʤʽʰʽ ʢʨʦʚʽ ʟ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʶ ʢʠʩʣʦʪʦʶ 

ʜʦʜʘʚʘʣʠ 10 ʤʣ 1 ʄ ʨʦʟʯʠʥʫ ʢʠʩʣʦʪʠ ʭʣʦʨʠʜʥʦʾ, ʧʝʨʝʤʽʰʫʚʘʣʠ ʪʘ ʧʝʨʝʚʽʨʷʣʠ 

ʟʘ ʫʥʽʚʝʨʩʘʣʴʥʠʤ ʽʥʜʠʢʘʪʦʨʥʠʤ ʧʘʧʝʨʦʤ ʨʅ ʩʫʤʽʰʽ (ʧʨʠ ʥʝʦʙʭʽʜʥʦʩʪʽ ʧʦ ʢʨʘ-

ʧʣʷʭ ʜʦʜʘʚʘʣʠ 6 ʄ ʨʦʟʯʠʥ ʢʠʩʣʦʪʠ ʭʣʦʨʠʩʪʦʚʦʜʥʝʚʦʾ ʜʦ ʨʅ = 2), ʟʘʣʠʰʘʣʠ ʥʘ 

2 ʛʦʜʠʥʠ ʧʨʠ ʧʦʩʪʽʡʥʦʤʫ ʧʝʨʝʤʽʰʫʚʘʥʥʽ. ʉʫʤʽʰ ʮʝʥʪʨʠʬʫʛʫʚʘʣʠ (ʚʧʨʦʜʦʚʞ 

5 ʭʚ ʧʨʠ 5000 ʦʙ/ʭʚ), ʟʣʠʚʘʣʠ ʥʘʜʦʩʘʜʦʚʫ ʨʽʜʠʥʫ ʪʘ ʪʨʠʯʽ ʝʢʩʪʨʘʛʫʚʘʣʠ ʭʣʦ-

ʨʦʬʦʨʤʦʤ ʧʦʨʮʽʷʤʠ ʧʦ 20 ʤʣ. ʆʪʨʠʤʘʥʽ ʚʠʪʷʛʠ (çʢʠʩʣʠʡè ʭʣʦʨʦʬʦʨʤʥʠʡ ʚʠ-

ʪʷʛ) ʦʙôʻʜʥʫʚʘʣʠ ʪʘ ʬʽʣʴʪʨʫʚʘʣʠ ʯʝʨʝʟ ʧʘʧʝʨʦʚʠʡ ʬʽʣʴʪʨ (çʯʝʨʚʦʥʘ ʩʪʨʽʯʢʘè) 

ʟ 1 ʛ ʥʘʪʨʽʶ ʩʫʣʴʬʘʪʫ ʙʝʟʚʦʜʥʦʛʦ ʜʦ ʤʽʨʥʦʾ ʢʦʣʙʠ ʤʽʩʪʢʽʩʪʶ 50,0 ʤʣ, ʜʦʚʦʜʠ-

ʣʠ ʦʙôʻʤ ʭʣʦʨʦʬʦʨʤʦʤ ʜʦ ʧʦʟʥʘʯʢʠ (ʚʠʪʷʛ 12).  

ʇʦ 5, 10 ʪʘ 100 ʤʢʣ ʦʪʨʠʤʘʥʦʛʦ ʭʣʦʨʦʬʦʨʤʥʦʛʦ ʚʠʪʷʛʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ 

ʜʣʷ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ ʤʝʪʦʜʦʤ ʊʐʍ (ʜʠʚ. 

ʨʦʟʜ.3, ʧ. 3.2.1.).  

ʂʽʣʴʢʽʩʥʝ ʚʠʟʥʘʯʝʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ ʧʨʦʚʦʜʠʣʠ ʟʘ ʩʧʝʢʪ-

ʨʦʬʦʪʦʤʝʪʨʠʯʥʦʶ ʪʘ ɺɽʈʍ-ʤʝʪʦʜʠʢʘʤʠ ʚ 10 ʤʣ ʦʜʝʨʞʘʥʦʛʦ ʭʣʦʨʦʬʦʨʤʥʦ-

ʽʟʦʧʨʦʧʘʥʦʣʴʥʦʛʦ ʚʠʪʷʛʫ. ɼʦʩʣʽʜʞʝʥʥʷ ʤʝʪʦʜʦʤ ɺɽʈʍ ʧʨʦʚʦʜʠʣʠ ʧʽʩʣʷ ʦʯʠʩʪʢʠ 

ʦʜʝʨʞʘʥʦʛʦ ʭʣʦʨʦʬʦʨʤʥʦʛʦ ʚʠʪʷʛʫ ʤʝʪʦʜʦʤ ʊʐʍ (ʜʠʚ. ʨʦʟʜ 6.  ʪʘ ʧ. 6.5.). 

ʆʜʝʨʞʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣ. 6.11. 
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ʊʘʙʣʠʮʷ 6.11 

ʈʝʟʫʣʴʪʘʪʠ ʽʟʦʣʶʚʘʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ ʽʟ ʢʨʦʚʽ  

(ʤʝʪʦʜʠʢʘ ɯɯ) 

ʄʝʪʦʜ  

ʢʽʣʴʢʽʩʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ 

ɺʠʜʽʣʝʥʦ  

ʢʣʦʧʽʜʦʛʨʝʣʴ 

ʢʘʨʙʦʥʦʚʦʾ 

ʢʠʩʣʦʪʠ, % 

ʄʝʪʨʦʣʦʛʽʯʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ  

(n = 3; ʈ = 0,95) 

ʋʌ-ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʥʠʡ 65,15 
S = 0,99; SX  = 0,78; 

ȹX  = 2,48; Ů = Ñ3,81% 

ɺɽʈʍ 

(ʧʽʩʣʷ ʊʐʍ-ʦʯʠʩʪʢʠ) 
68,32 

S = 1,17; SX  = 0,67; 

ȹX  = 2,89; Ů = Ñ7,55% 

 

6.4.3 ɯʟʦʣʶʚʘʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ ʽʟ ʩʝʯʽ  

 

ɼʦ 10 ʤʣ ʤʦʜʝʣʴʥʦʾ ʩʫʤʽʰʽ ʩʝʯʽ ʟ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʶ ʢʠʩʣʦʪʦʶ 

ʜʦʜʘʚʘʣʠ 0,1 ʄ ʨʦʟʯʠʥ ʢʠʩʣʦʪʠ ʭʣʦʨʠʜʥʦʾ ʜʦ ʨʅ = 2 ʽ ʪʨʠʯʽ ʝʢʩʪʨʘʛʫʚʘʣʠ ʩʫ-

ʤʽʰʰʶ ʩʫʤʽʰʰʶ ʭʣʦʨʦʬʦʨʤʦʤ ʧʦʨʮʽʷʤʠ ʧʦ 20 ʤʣ. ʆʪʨʠʤʘʥʽ ʚʠʪʷʛʠ (çʢʠʩ-

ʣʠʡè ʭʣʦʨʦʬʦʨʤʥʠʡ ʚʠʪʷʛ) ʦʙôʻʜʥʫʚʘʣʠ ʪʘ ʬʽʣʴʪʨʫʚʘʣʠ ʯʝʨʝʟ ʧʘʧʝʨʦʚʠʡ 

ʬʽʣʴʪʨ (çʯʝʨʚʦʥʘ ʩʪʨʽʯʢʘè) ʟ 1 ʛ ʥʘʪʨʽʶ ʩʫʣʴʬʘʪʫ ʙʝʟʚʦʜʥʦʛʦ ʜʦ ʤʽʨʥʦʾ ʢʦʣʙʠ 

ʤʽʩʪʢʩ̔ʪʶ 50,0 ʤʣ, ʜʦʚʦʜʠʣʠ ʦʙôʻʤ ʭʣʦʨʦʬʦʨʤʦʤ ʜʦ ʧʦʟʥʘʯʢʠ (ʚʠʪʷʛ 13).  

ʇʦ 5, 10 ʪʘ 100 ʤʢʣ ʦʪʨʠʤʘʥʦʛʦ ʭʣʦʨʦʬʦʨʤʥʦʛʦ ʚʠʪʷʛʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ 

ʜʣʷ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ ʤʝʪʦʜʦʤ ʊʐʍ (ʜʠʚ. ʨʦʟʜ. 

3, ʧ. 3.2.1.).  

ʂʽʣʴʢʽʩʥʝ ʚʠʟʥʘʯʝʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ ʧʨʦʚʦʜʠʣʠ ʟʘ ʩʧʝʢʪ-

ʨʦʬʦʪʦʤʝʪʨʠʯʥʦʶ ʪʘ ɺɽʈʍ-ʤʝʪʦʜʠʢʘʤʠ ʚ 10 ʤʣ ʦʜʝʨʞʘʥʦʛʦ ʭʣʦʨʦʬʦʨʤʥʦ-

ʽʟʦʧʨʦʧʘʥʦʣʴʥʦʛʦ ʚʠʪʷʛʫ. ɼʦʩʣʽʜʞʝʥʥʷ ʤʝʪʦʜʦʤ ɺɽʈʍ ʧʨʦʚʦʜʠʣʠ ʧʽʩʣʷ ʦʯʠʩʪʢʠ 

ʦʜʝʨʞʘʥʦʛʦ ʭʣʦʨʦʬʦʨʤʥʦʛʦ ʚʠʪʷʛʫ ʤʝʪʦʜʦʤ ʊʐʍ (ʜʠʚ. ʨʦʟʜ 6.  ʪʘ ʧ. 6.5.). 

ʆʜʝʨʞʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣ. 6.12. 
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ʊʘʙʣʠʮʷ 6.12 

ʈʝʟʫʣʴʪʘʪʠ ʽʟʦʣʶʚʘʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ ʽʟ ʩʝʯʽ 

ʄʝʪʦʜ  

ʢʽʣʴʢʽʩʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ 

ɺʠʜʽʣʝʥʦ  

ʢʣʦʧʽʜʦʛʨʝʣʴ 

ʢʘʨʙʦʥʦʚʦʾ 

ʢʠʩʣʦʪʠ, % 

ʄʝʪʨʦʣʦʛʽʯʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ  

(n = 3; ʈ = 0,95) 

ʋʌ-ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʥʠʡ 75,15 
S = 0,99; SX  = 0,78; 

ȹX  = 2,48; Ů = Ñ3,81% 

ɺɽʈʍ 

(ʧʽʩʣʷ ʊʐʍ-ʦʯʠʩʪʢʠ) 
73,32 

S = 1,17; SX  = 0,67; 

ȹX  = 2,89; Ů = Ñ7,55% 

 

6.5 ɯʜʝʥʪʠʬʽʢʘʮʽʷ ʢʣʦʧʽʜʦʛʨʝʣʶ ʪʘ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ ʫ 

ʚʠʪʷʛʘʭ ʽʟ ʦʙôʻʢʪʽʚ ʙʽʦʣʦʛʽʯʥʦʛʦ  ʧʦʭʦʜʞʝʥʥʷ 

 

ɯʜʝʥʪʠʬʽʢʘʮʽʶ ʢʣʦʧʽʜʦʛʨʝʣʶ ʪʘ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ ʤʝʪʦ-

ʜʦʤ ʊʐʍ ʧʨʦʚʦʜʠʣʠ ʥʘ ʭʨʦʤʘʪʦʛʨʘʬʽʯʥʠʭ ʧʣʘʩʪʠʥʘʭ çSorbfilè ʇʊʉʍ-ɯɯɺ 

(ʜʠʚ. ʧ. 3.2.1) ʚ ʩʠʩʪʝʤʽ ʨʦʟʯʠʥʥʠʢʽʚ ʝʪʘʥʦʣ ï ʢʠʩʣʦʪʘ ʘʮʝʪʘʪʥʘ ʢʦʥʮʝʥʪʨʦʚʘ-

ʥʘ ï ʚʦʜʘ (5:3:2) ʚ ʧʨʠʩʫʪʥʦʩʪʽ çʩʚʽʜʢʽʚè ï ʭʣʦʨʦʬʦʨʤʥʠʭ ʨʦʟʯʠʥʽʚ ʢʣʦʧʽʜʦʛ-

ʨʝʣʶ ʪʘ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠʫ (ʢʦʥʮʝʥʪʨʘʮʽʷ 1 ʤʛ/ʤʣ). 

ʍʨʦʤʘʪʦʛʨʘʬʫʚʘʥʥʷ ʧʨʦʚʦʜʠʣʠ ʚ ʢʘʤʝʨʽ ʦʙôʻʤʦʤ 500 ʩʤ
3
, ʚ ʷʢʫ ʚʥʦʩʠʣʠ 

50 ʤʣ ʩʠʩʪʝʤʠ ʨʦʟʯʠʥʥʠʢʽʚ. ʂʘʤʝʨʫ ʥʘʩʠʯʫʚʘʣʠ ʚʧʨʦʜʦʚʞ 30 ʭʚ. ɼʦʚʞʠʥʘ 

ʰʣʷʭʫ ʧʨʦʙʽʛʫ ʨʦʟʯʠʥʥʠʢʽʚ ʩʪʘʥʦʚʠʪʴ 8 ʩʤ.  

ʇʦʧʝʨʝʜʥʴʦ ʧʣʘʩʪʠʥʠ ʝʣʶʶʚʘʣʠ ʚ ʭʣʦʨʦʬʦʨʤʽ ʟ ʤʝʪʦʶ ʦʯʠʩʪʢʠ ʚʽʜ ʩʧʽ-

ʚʝʢʩʪʨʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ (ʟʘ ʮʠʭ ʫʤʦʚ ʢʣʦʧʽʜʦʛʨʝʣʴ ʪʘ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦ-

ʚʘ ʢʠʩʣʦʪʘ ʟʘʣʠʰʘʶʪʴʩʷ ʥʘ ʣʽʥʽʾ ʩʪʘʨʪʫ, ʘ ʩʧʽʚʝʢʩʪʨʘʢʪʠʚʥʽ ʨʝʯʦʚʠʥʠ ʤʽʛʨʫ-

ʶʪʴ ʜʦ ʣʽʥʽʾ ʬʽʥʽʰʫ). 

ɼʣʷ ʧʨʦʷʚʣʝʥʥʷ ʧʣʷʤ ʥʘ ʧʣʘʩʪʠʥʘʭ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʨʝʘʢʪʠʚ ɼʨʘʛʝʥʜʦ-

ʨʬʘ ʪʘ 5 % ʨʦʟʯʠʥ ʬʝʨʫʤ (ɯɯɯ) ʭʣʦʨʠʜʫ.  

ɿʘ ʜʦʧʦʤʦʛʦʶ ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ ʨʝʘʢʪʠʚʽʚ ʤʦʞʥʘ ʚʠʷʚʠʪʠ 0,1 ʤʢʛ ʢʣʦʧʽ-

ʜʦʛʨʝʣʶ ʪʘ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ ʚʽʜʧʦʚʽʜʥʦ ʚ ʧʨʦʙʽ (ʜʠʚ. ʨʦʟʜ. 3, 

ʧ. 3.1.).  

ʇʣʷʤʠ ʩʧʽʚʝʢʩʪʨʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ ʧʨʠ ʮʴʦʤʫ ʟʥʘʭʦʜʷʪʴʩʷ ʘʙʦ ʥʘ ʣʽʥʽʾ 
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ʬʽʥʽʰʫ, ʘʙʦ ʥʘ ʣʽʥʽʾ ʩʪʘʨʪʫ ʪʘ ʥʝ ʟʘʚʘʞʘʶʪʴ ʚʠʷʚʣʝʥʥʶ ʢʣʦʧʽʜʦʛʨʝʣʶ ʪʘ ʢʣʦ-

ʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ.  

 

6.6 ʊʐʍ-ʦʯʠʩʪʢʘ ʚʠʪʷʛʽʚ ʽʟ ʦʙôʻʢʪʽʚ ʙʽʦʣʦʛʽʯʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ 

 

ɿʘʟʥʘʯʝʥʫ ʢʽʣʴʢʽʩʪʴ ʭʣʦʨʦʬʦʨʤʥʦʛʦ ʚʠʪʷʛʫ ʚʠʧʘʨʦʚʫʚʘʣʠ ʥʘ ʚʦʜʷʥʽʡ ʙʘʥʽ 

ʜʦ ʦʙôʻʤʫ 0,5 ʤʣ ʪʘ ʢʽʣʴʢʽʩʥʦ ʥʘʥʦʩʠʣʠ ʥʘ ʣʽʥʽʶ ʩʪʘʨʪʫ ʭʨʦʤʘʪʦʛʨʘʬʽʯʥʦʾ 

ʧʣʘʩʪʠʥʠ çSorbfilè ʇʊʉʍ-ɯɯɺ (ʜʠʚ. ʧ. 3.2.1) ʩʤʫʛʦʶ ʰʠʨʠʥʦʶ 2 ʩʤ. ʇʦʨʷʜ 

ʥʘʥʦʩʠʣʠ 10 ʤʢʣ ʩʪʘʥʜʘʨʪʥʦʛʦ ʭʣʦʨʦʬʦʨʤʥʦʛʦ ʨʦʟʯʠʥʫ ʧʨʝʧʘʨʘʪʫ (ʢʦʥʮʝʥʪ-

ʨʘʮʽʷ 1 ʤʢʛ/ʤʢʣ). 

ʇʣʘʩʪʠʥʫ ʝʣʶʶʚʘʣʠ ʚ ʭʣʦʨʦʬʦʨʤʽ ʟ ʤʝʪʦʶ ʦʯʠʩʪʢʠ ʚʽʜ ʩʧʽʚʝʢʩʪʨʘʢʪʠʚ-

ʥʠʭ ʨʝʯʦʚʠʥ ï ʦʜʠʥ ʨʘʟ ʘʙʦ, ʟʘ ʥʝʦʙʭʽʜʥʦʩʪʽ, ʜʚʽʯʽ. ɿʘ ʮʠʭ ʫʤʦʚ ʧʨʝʧʘʨʘʪ ʟʘ-

ʣʠʰʘʻʪʴʩʷ ʥʘ ʣʽʥʽʾ ʩʪʘʨʪʫ, ʘ ʩʧʽʚʝʢʩʪʨʘʢʪʠʚʥʽ ʨʝʯʦʚʠʥʠ ʤʽʛʨʫʶʪʴ ʜʦ ʣʽʥʽʾ ʬʽ-

ʥʽʰʫ. 

ʇʽʩʣʷ ʚʠʩʫʰʫʚʘʥʥʷ ʝʣʶʶʚʘʣʠ ʧʣʘʩʪʠʥʠ ʚ ʩʠʩʪʝʤʽ ʨʦʟʯʠʥʥʠʢʽʚ ʭʣʦʨʦ-

ʬʦʨʤ ï ʤʝʪʘʥʦʣ (90:10), ʚʠʩʫʰʫʚʘʣʠ ʪʘ ʧʨʦʷʚʣʷʣʠ ʚ ʋʌ-ʩʚʽʪʣʽ. 

ʍʨʦʤʘʪʦʛʨʘʬʫʚʘʥʥʷ ʧʨʦʚʦʜʠʣʠ ʚ ʢʘʤʝʨʽ ʦʙôʻʤʦʤ 500 ʩʤ
3
, ʚ ʷʢʫ ʚʥʦʩʠʣʠ  

50 ʤʣ ʩʠʩʪʝʤʠ ʨʦʟʯʠʥʥʠʢʽʚ. ʂʘʤʝʨʫ ʥʘʩʠʯʫʚʘʣʠ ʚʧʨʦʜʦʚʞ 30 ʭʚ. ɼʦʚʞʠʥʘ 

ʰʣʷʭʫ ʧʨʦʙʽʛʫ ʨʦʟʯʠʥʥʠʢʽʚ ʩʪʘʥʦʚʠʪʴ 8 ʩʤ.  

ɿʘ ʜʦʧʦʤʦʛʦʶ ʩʢʘʣʴʧʝʣʶ ʥʘʚʧʨʦʪʠ ʧʣʷʤʠ çʩʚʽʜʢʘè ʟ ʧʣʘʩʪʠʥʠ ʨʝʪʝʣʴʥʦ 

ʟʥʽʤʘʣʠ ʩʦʨʙʝʥʪ ʟ ʧʣʦʱʽ 3 ʩʤ Ĭ 1 ʩʤ ʚ ʩʢʣʥ̫ʠʡ ʬʣʘʢʦʥ. ʋ ʬʣʘʢʦʥ ʜʦʜʘʚʘʣʠ 10 

ʤʣ 0,1 ʄ ʨʦʟʯʠʥʫ ʢʠʩʣʦʪʠ ʭʣʦʨʠʜʥʦʾ (ʧʨʠ ʥʘʩʪʫʧʥʦʤʫ ʧʨʦʚʝʜʝʥʥʽ ʢʣ̔ʴʢʽʩʥʦʛʦ 

ʚʠʟʥʘʯʝʥʥʷ ʟʘ ʋʌ-ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʥʦʶ ʤʝʪʦʜʠʢʦʶ) ʘʙʦ 10 ʤʣ 0,01 ʄ ʨʦʟ-

ʯʠʥʫ ʢʠʩʣʦʪʠ ʭʣʦʨʠʜʥʦʾ (ʧʨʠ ʥʘʩʪʫʧʥʦʤʫ ʧʨʦʚʝʜʝʥʥʽ ʢʽʣʴʢʽʩʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ 

ʟʘ ʝʢʩʪʨʘʢʮʽʡʥʦ-ʬʦʪʦʤʝʪʨʠʯʥʦʶ ʘʙʦ ɺɽʈʍ-ʤʝʪʦʜʠʢʦʶ) ʪʘ ʩʪʨʫʰʫʚʘʣʠ ʚʧʨʦ-

ʜʦʚʞ 5 ʭʚ, ʧʽʩʣʷ ʯʦʛʦ ʬʽʣʴʪʨʫʚʘʣʠ ʜʦ ʤʽʨʥʦʾ ʢʦʣʙʠ ʤʽʩʪʢʽʩʪʶ 10,0 ʤʣ ʪʘ ʜʦʚʦ-

ʜʠʣʠ ʯʝʨʝʟ ʬʽʣʴʪʨ (çʯʝʨʚʦʥʘ ʩʪʨʽʯʢʘè) ʚʽʜʧʦʚʽʜʥʠʤ ʨʦʟʯʠʥʥʠʢʦʤ ʜʦ ʧʦʟʥʘʯ-

ʢʠ.  
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6.7 ʂʽʣʴʢʽʩʥʝ ʚʠʟʥʘʯʝʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʶ ʫ ʚʠʪʷʛʘʭ ʽʟ ʦʙôʻʢʪʽʚ ʙʽʦʣʦʛʽʯʥʦ-

ʛʦ ʧʦʭʦʜʞʝʥʥʷ 

 

6.7.1 ʂʽʣʴʢʽʩʥʝ ʚʠʟʥʘʯʝʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʶ ʟʘ ʋʌ-ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʥʦʶ 

ʤʝʪʦʜʠʢʦʶ 

 

ɿʘʟʥʘʯʝʥʫ ʢʽʣʴʢʽʩʪʴ ʚʠʪʷʛʽʚ ʚʠʧʘʨʦʚʫʚʘʣʠ ʥʘ ʚʦʜʷʥʽʡ ʙʘʥʽ ʧʨʠ ʪʝʤʧʝʨʘ-

ʪʫʨʽ 80Áʉ ʜʦ ʩʫʭʦʛʦ ʟʘʣʠʰʢʫ. ʉʫʭʠʡ ʟʘʣʠʰʦʢ ʧʽʩʣʷ ʦʭʦʣʦʜʞʝʥʥʷ ʨʦʟʯʠʥʷʣʠ ʚ 

10,00 ʤʣ 0,1 ʄ ʨʦʟʯʠʥʫ ʢʠʩʣʦʪʠ ʭʣʦʨʠʜʥʦʾ. ʆʧʪʠʯʥʫ ʛʫʩʪʠʥʫ ʦʪʨʠʤʘʥʦʛʦ ʨʦ-

ʟʯʠʥʫ ʘʙʦ ʟʘʟʥʘʯʝʥʦʛʦ ʝʣʶʘʪʫ (ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ ʊʐʍ-ʦʯʠʩʪʢʠ) ʚʠʟʥʘʯʘʣʠ ʧʨʠ 

l = 278 ʥʤ ʪʘ ʜʦʚʞʠʥʽ ʢʶʚʝʪʠ 10 ʤʤ. ʂʦʥʮʝʥʪʨʘʮʽʶ ʢʣʦʧʽʜʦʛʨʝʣʶ ʚ ʨʦʟʯʠʥʽ 

(ʉ, ʤʢʛ/ʤʣ) ʨʦʟʨʘʭʦʚʫʚʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʛʨʘʜʫʶʚʘʣʴʥʦʛʦ ʛʨʘʬʽʢʘ (ʜʠʚ. ʨʠʩ. 

4.2.) ʘʙʦ ʟʘ ʚʽʜʧʦʚʽʜʥʠʤ ʨʽʚʥʷʥʥʷʤ ʣʽʥʽʡʥʦʾ ʟʘʣʝʞʥʦʩʪʽ ʦʧʪʠʯʥʦʾ ʛʫʩʪʠʥʠ ʨʦʟ-

ʯʠʥʫ ʚʽʜ ʡʦʛʦ ʢʦʥʮʝʥʪʨʘʮʽʾ (4.3). 

ʂʽʣʴʢʽʩʪʴ ʢʣʦʧʽʜʦʛʨʝʣʶ ʚ ʥʘʚʘʞʮʽ ʙʽʦʣʦʛʽʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʍ (ʤʢʛ/10 ʛ) 

ʨʦʟʨʘʭʦʚʫʚʘʣʠ ʟʘ ʬʦʨʤʫʣʦʶ (6.1.): 

,  ʜʝ                                                   (6.1.) 

ï ʉ ï ʢʦʥʮʝʥʪʨʘʮʽʷ ʢʣʦʧʽʜʦʛʨʝʣʶ ʚ ʨʦʟʯʠʥʽ, ʱʦ ʘʥʘʣʽʟʫʻʪʴʩʷ, ʤʢʛ/ʤʣ; 

ï V1 ï ʦʙôʻʤ ʭʣʦʨʦʬʦʨʤʥʦʛʦ ʚʠʪʷʛʫ, ʱʦ ʦʪʨʠʤʘʥʦ ʽʟ ʥʘʚʘʞʢʠ ʙʽʦʣʦʛʽʯ-

ʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʤʣ; 

ï V2 ï ʦʙôʻʤ ʭʣʦʨʦʬʦʨʤʥʦʛʦ ʚʠʪʷʛʫ, ʱʦ ʚʟʷʪʦ ʜʣʷ ʘʥʘʣʽʟʫ, ʤʣ; 

ï V3 ï ʦʙôʻʤ 0,1 ʄ ʨʦʟʯʠʥʫ ʢʠʩʣʦʪʠ ʭʣʦʨʠʜʥʦʾ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʦ ʜʣʷ ʨʦ-

ʟʯʠʥʝʥʥʷ ʩʫʭʦʛʦ ʟʘʣʠʰʢʫ (ʘʙʦ ʦʙôʻʤ ʦʪʨʠʤʘʥʦʛʦ ʝʣʶʘʪʫ ʧʨʠ ʚʠ-

ʢʦʥʘʥʥʽ ʊʐʍ-ʦʯʠʩʪʢʠ), ʤʣ. 

 

6.7.2 ʂʽʣʴʢʽʩʥʝ ʚʠʟʥʘʯʝʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʶ ʟʘ ʝʢʩʪʨʘʢʮʽʡʥʦ-

ʬʦʪʦʤʝʪʨʠʯʥʦʶ ʤʝʪʦʜʠʢʦʶ 

 

ɿʘʟʥʘʯʝʥʫ ʢʽʣʴʢʽʩʪʴ ʚʠʪʷʛʽʚ ʚʠʧʘʨʦʚʫʚʘʣʠ ʥʘ ʚʦʜʷʥʽʡ ʙʘʥʽ ʧʨʠ ʪʝʤʧʝʨʘ-

ʪʫʨʽ 80Áʉ ʜʦ ʩʫʭʦʛʦ ʟʘʣʠʰʢʫ. ʉʫʭʠʡ ʟʘʣʠʰʦʢ ʧʽʩʣʷ ʦʭʦʣʦʜʞʝʥʥʷ ʨʦʟʯʠʥʷʣʠ ʚ 
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10,00 ʤʣ 0,01 ʄ ʨʦʟʯʠʥʫ ʢʠʩʣʦʪʠ ʭʣʦʨʠʜʥʦʾ. ʋ ʜʽʣʠʣʴʥʫ ʣʽʡʢʫ ʚʥʦʩʠʣʠ 5,00 

ʤʣ ʘʮʝʪʘʪʥʦʛʦ ʙʫʬʝʨʥʦʛʦ ʨʦʟʯʠʥʫ ʟ ʨʅ = 4,6, ʜʦʜʘʚʘʣʠ 5,00 ʤʣ 0,02 % ʨʦʟʯʠ-

ʥʫ ʤʝʪʠʣʦʚʦʛʦ ʦʨʘʥʞʝʚʦʛʦ ʪʘ 5,00 ʤʣ ʦʪʨʠʤʘʥʦʛʦ ʨʦʟʯʠʥʫ ʘʙʦ 5,00 ʤʣ ʚʽʜʧʦ-

ʚʽʜʥʦʛʦ ʝʣʶʘʪʫ (ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ ʊʐʍ-ʦʯʠʩʪʢʠ), ʜʦ ʦʪʨʠʤʘʥʦʾ ʩʫʤʽʰʽ ʜʦʜʘʚʘ-

ʣʠ 10,00 ʤʣ ʭʣʦʨʦʬʦʨʤʫ. ʉʫʤʽʰ ʫ ʜʽʣʠʣʴʥʽʡ ʣʽʡʮʽ ʩʪʨʫʰʫʚʘʣʠ ʚʧʨʦʜʦʚʞ 5 ʭʚ 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʭʘʥʽʯʥʦʛʦ ʩʪʨʫʰʫʚʘʯʘ ʽ ʟʘʣʠʰʘʣʠ ʥʘ 10 ʭʚ ʜʣʷ ʨʦʟʜʽʣʝʥʥʷ 

ʰʘʨʽʚ. ɿʙʠʨʘʣʠ 8,00 ʤʣ ʭʣʦʨʦʬʦʨʤʥʦʛʦ ʰʘʨʫ, ʚʽʜʢʠʜʘʶʯʠ ʡʦʛʦ ʧʝʨʰʽ ʪʘ 

ʦʩʪʘʥʥʽ ʧʦʨʮʽʾ (ʙʣʠʟʴʢʦ 1,00 ʤʣ), ʽ ʜʦʜʘʚʘʣʠ ʜʦ ʥʴʦʛʦ 2,00 ʤʣ 1% ʨʦʟʯʠʥʫ ʢʠ-

ʩʣʦʪʠ ʩʫʣʴʬʘʪʥʦʾ ʚ ʘʙʩʦʣʶʪʥʦʤʫ ʝʪʘʥʦʣʽ. ʆʜʝʨʞʘʥʫ ʩʫʤʽʰ ʨʝʪʝʣʴʥʦ ʧʝʨʝʤʽ-

ʰʫʚʘʣʠ ʪʘ ʚʠʟʥʘʯʘʣʠ ʾʾ ʦʧʪʠʯʥʫ ʛʫʩʪʠʥʫ ʥʘ ʬʦʪʦʝʣʝʢʪʨʦʢʦʣʦʨʠʤʝʪʨʽ ʂʌʂ-2 

(ʜʦʚʞʠʥʘ ʢʶʚʝʪʠ 20 ʤʤ, ʩʚʽʪʣʦʬʽʣʴʪʨ ʟ ɚʝʬ = 540 Ñ 10 ʤʤ). ʗʢ ʨʦʟʯʠʥ ʧʦʨʽʚ-

ʥʷʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʭʣʦʨʦʬʦʨʤ. ʂʽʣʴʢʽʩʪʴ ʢʣʦʧʽʜʦʛʨʝʣʶ ʚ ʦʙôʻʤʽ ʨʦʟʯʠʥʫ 

(ʉ, ʤʢʛ) ʨʦʟʨʘʭʦʚʫʚʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʛʨʘʜʫʶʚʘʣʴʥʦʛʦ ʛʨʘʬʽʢʘ (ʜʠʚ. ʨʠʩ. 4.5) 

ʘʙʦ ʟʘ ʚʽʜʧʦʚʽʜʥʠʤ ʨʽʚʥʷʥʥʷʤ ʣʽʥʽʡʥʦʾ ʟʘʣʝʞʥʦʩʪʽ ʦʧʪʠʯʥʦʾ ʛʫʩʪʠʥʠ ʨʦʟʯʠʥʫ 

ʚʽʜ ʚʤʽʩʪʫ ʢʣʦʧʽʜʦʛʨʝʣʶ ʚ ʧʨʦʙʽ (4.7.). 

ʂʽʣʴʢʽʩʪʴ ʢʣʦʧʽʜʦʛʨʝʣʶ ʚ ʥʘʚʘʞʮʽ ʙʽʦʣʦʛʽʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʍ (ʤʢʛ/10 ʛ) 

ʨʦʟʨʘʭʦʚʫʚʘʣʠ ʟʘ ʬʦʨʤʫʣʦʶ (6.2.): 

,ʜʝ                                           (6.2.) 

ï ʉ ï ʢ̔ ʣʴʢʽʩʪʴ ʢʣʦʧʽʜʦʛʨʝʣʶ ʚ ʧʨʦʙʽ, ʱʦ ʘʥʘʣʽʟʫʻʪʴʩʷ, ʤʢʛ; 

ï V1 ï ʦʙôʻʤ ʭʣʦʨʦʬʦʨʤʥʦʛʦ ʚʠʪʷʛʫ, ʱʦ ʦʪʨʠʤʘʥʦ ʽʟ ʥʘʚʘʞʢʠ ʙʽʦʣʦʛʽʯ-

ʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʤʣ; 

ï V2 ï ʦʙôʻʤ ʭʣʦʨʦʬʦʨʤʥʦʛʦ ʚʠʪʷʛʫ, ʱʦ ʚʟʷʪʦ ʜʣʷ ʘʥʘʣʽʟʫ, ʤʣ; 

ï V3 ï ʦʙôʻʤ 0,01 ʄ ʨʦʟʯʠʥʫ ʢʠʩʣʦʪʠ ʭʣʦʨʠʜʥʦʾ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʦ ʜʣʷ 

ʨʦʟʯʠʥʝʥʥʷ ʩʫʭʦʛʦ ʟʘʣʠʰʢʫ (ʘʙʦ ʦʙôʻʤ ʦʪʨʠʤʘʥʦʛʦ ʝʣʶʘʪʫ ʧʨʠ 

ʚʠʢʦʥʘʥʥʽ ʊʐʍ-ʦʯʠʩʪʢʠ), ʤʣ; 

ï V4 ï ʦʙôʻʤ ʨʦʟʯʠʥʫ ʘʙʦ ʦʪʨʠʤʘʥʦʛʦ ʝʣʶʘʪʫ, ʱʦ ʚʟʷʪʦ ʜʣʷ ʘʥʘʣʽʟʫ, ʤʣ. 

6.7.3 ʂʽʣʴʢʽʩʥʝ ʚʠʟʥʘʯʝʥʥʷ ʪʘ ʽʜʝʥʪʠʬʽʢʘʮʽʷ ʢʣʦʧʽʜʦʛʨʝʣʶ ʟʘ ɺɽʈʍ-

ʤʝʪʦʜʠʢʦʶ 
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ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʶ 1,00 ʤʣ ʚʽʜʧʦʚʽʜʥʦʛʦ ʝʣʶʘʪʫ ʟʤʽʰʫʚʘʣʠ ʟ 

1,00 ʤʣ ʚʦʜʠ ʦʯʠʱʝʥʦʾ ʪʘ ʭʨʦʤʘʪʦʛʨʘʬʫʚʘʣʠ ʟʘ ʚʠʱʝʟʘʟʥʘʯʝʥʠʭ ʫʤʦʚ (ʜʠʚ. 

ʨʦʟʜ. 4, ʧ. 4.6); ʦʙôʻʤ ʧʨʦʙʠ ʩʪʘʥʦʚʠʚ 2 ʤʢʣ. 

ɯʜʝʥʪʠʬʽʢʘʮʽʶ ʢʣʦʧʽʜʦʛʨʝʣʶ ʧʨʦʚʦʜʠʣʠ ʟʘ ʦʩʥʦʚʥʠʤʠ ʭʨʦʤʘʪʦʛʨʘʬʽʯ-

ʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ï ʘʙʩʦʣʶʪʥʠʤʠ ʯʘʩʦʤ ʪʘ ʦʙôʻʤʦʤ ʫʪʨʠʤʫʚʘʥʥʷ ʪʘ ʩʧʝʢʪ-

ʨʘʣʴʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ (ʜʠʚ. ʪʘʙʣ. 3.6). 

ʂʦʥʮʝʥʪʨʘʮʽʶ ʢʣʦʧʽʜʦʛʨʝʣʶ ʚ ʨʦʟʯʠʥʽ (ʉ, ʤʢʛ/ʤʣ) ʨʦʟʨʘʭʦʚʫʚʘʣʠ ʟʘ ʜʦ-

ʧʦʤʦʛʦʶ ʛʨʘʜʫʶʚʘʣʴʥʦʛʦ ʛʨʘʬʽʢʘ (ʜʠʚ. ʨʠʩ. 4.6) ʘʙʦ ʟʘ ʚʽʜʧʦʚʽʜʥʠʤ ʨʽʚʥʷʥ-

ʥʷʤ ʣʽʥʽʡʥʦʾ ʟʘʣʝʞʥʦʩʪʽ ʧʣʦʱʽ ʧʽʢʫ ʚʽʜ ʢʦʥʮʝʥʪʨʘʮʽʾ ʨʦʟʯʠʥʫ ʢʣʦʧʽʜʦʛʨʝʣʶ 

(4.8).  

ʂʽʣʴʢʽʩʪʴ ʢʣʦʧʽʜʦʛʨʝʣʶ ʚ ʥʘʚʘʞʮʽ ʙʽʦʣʦʛʽʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʍ (ʤʢʛ/10 ʛ) 

ʨʦʟʨʘʭʦʚʫʚʘʣʠ ʟʘ ʬʦʨʤʫʣʦʶ (6.3): 

, ʜʝ                                                  (6.3) 

ï ʉ ï ʢʦʥʮʝʥʪʨʘʮʽʷ ʢʣʦʧʽʜʦʛʨʝʣʶ ʚ ʨʦʟʯʠʥʽ, ʱʦ ʘʥʘʣʽʟʫʻʪʴʩʷ, ʤʢʛ/ʤʣ;  

ï V1 ï ʦʙôʻʤ ʭʣʦʨʦʬʦʨʤʥʦʛʦ ʚʠʪʷʛʫ, ʱʦ ʦʪʨʠʤʘʥʦ ʽʟ ʥʘʚʘʞʢʠ ʙʽʦʣʦʛʽʯ-

ʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʤʣ; 

ï V2 ï ʦʙôʻʤ ʭʣʦʨʦʬʦʨʤʥʦʛʦ ʚʠʪʷʛʫ, ʱʦ ʚʟʷʪʦ ʜʣʷ ʘʥʘʣʽʟʫ, ʤʣ; 

ï V3 ï ʦʙôʻʤ ʦʪʨʠʤʘʥʦʛʦ ʝʣʶʘʪʫ, ʤʣ; 

ï V4 ï ʦʙôʻʤ ʦʪʨʠʤʘʥʦʛʦ ʝʣʶʘʪʫ, ʱʦ ʚʟʷʪʦ ʜʣʷ ʘʥʘʣʽʟʫ, ʤʣ; 

ï V5 ï ʦʙôʻʤ ʩʫʤʽʰʽ ʝʣʶʘʪ ï ʨʦʟʯʠʥʥʠʢ, ʱʦ ʘʥʘʣʽʟʫʻʪʴʩʷ, ʤʣ. 

 

6.8 ʂʽʣʴʢʽʩʥʝ ʚʠʟʥʘʯʝʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ ʫ ʚʠʪʷʛʘʭ ʽʟ 

ʦʙôʻʢʪʽʚ ʙʽʦʣʦʛʽʯʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ 

 

6.8.1 ʂʽʣʴʢʽʩʥʝ ʚʠʟʥʘʯʝʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ ʟʘ ʋʌ-

ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʥʦʶ ʤʝʪʦʜʠʢʦʶ 

 

ɿʘʟʥʘʯʝʥʫ ʢʽʣʴʢʽʩʪʴ ʚʠʪʷʛʽʚ ʚʠʧʘʨʦʚʫʚʘʣʠ ʥʘ ʚʦʜʷʥʽʡ ʙʘʥʽ ʧʨʠ ʪʝʤʧʝʨʘ-

ʪʫʨʽ 80Áʉ ʜʦ ʩʫʭʦʛʦ ʟʘʣʠʰʢʫ. ʉʫʭʠʡ ʟʘʣʠʰʦʢ ʧʽʩʣʷ ʦʭʦʣʦʜʞʝʥʥʷ ʨʦʟʯʠʥʷʣʠ ʚ 

10,00 ʤʣ 0,1 ʄ ʨʦʟʯʠʥʫ ʢʠʩʣʦʪʠ ʭʣʦʨʠʜʥʦʾ. ʆʧʪʠʯʥʫ ʛʫʩʪʠʥʫ ʦʪʨʠʤʘʥʦʛʦ ʨʦ-
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ʟʯʠʥʫ ʘʙʦ ʟʘʟʥʘʯʝʥʦʛʦ ʝʣʶʘʪʫ (ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ ʊʐʍ-ʦʯʠʩʪʢʠ) ʚʠʟʥʘʯʘʣʠ ʧʨʠ 

ɚ = 278 ʥʤ ʪʘ ʜʦʚʞʠʥʽ ʢʶʚʝʪʠ 10 ʤʤ. ʂʦʥʮʝʥʪʨʘʮʽʶ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ 

ʢʠʩʣʦʪʠ ʚ ʨʦʟʯʠʥʽ (ʉ, ʤʢʛ/ʤʣ) ʨʦʟʨʘʭʦʚʫʚʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʛʨʘʜʫʶʚʘʣʴʥʦʛʦ 

ʛʨʘʬʽʢʘ (ʜʠʚ. ʨʠʩ. 4.4) ʘʙʦ ʟʘ ʚʽʜʧʦʚʽʜʥʠʤ ʨʽʚʥʷʥʥʷʤ ʣʽʥʽʡʥʦʾ ʟʘʣʝʞʥʦʩʪʽ ʦʧ-

ʪʠʯʥʦʾ ʛʫʩʪʠʥʠ ʨʦʟʯʠʥʫ ʚʽʜ ʡʦʛʦ ʢʦʥʮʝʥʪʨʘʮʽʾ (4.4). 

ʂʽʣʴʢʽʩʪʴ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ ʚ ʥʘʚʘʞʮʽ ʙʽʦʣʦʛʽʯʥʦʛʦ ʤʘʪʝ-

ʨʽʘʣʫ ʍ (ʤʢʛ/10 ʛ) ʨʦʟʨʘʭʦʚʫʚʘʣʠ ʟʘ ʬʦʨʤʫʣʦʶ (6.4): 

, ʜʝ                                                       (6.4) 

ï ʉ ï ʢʦʥʮʝʥʪʨʘʮʽʷ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ ʚ ʨʦʟʯʠʥʽ, ʱʦ ʘʥʘ-

ʣʽʟʫʻʪʴʩʷ, ʤʢʛ/ʤʣ; 

ï V1 ï ʦʙôʻʤ ʭʣʦʨʦʬʦʨʤʥʦʛʦ ʚʠʪʷʛʫ, ʱʦ ʦʪʨʠʤʘʥʦ ʽʟ ʥʘʚʘʞʢʠ ʙʽʦʣʦʛʽʯ-

ʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʤʣ; 

ï V2 ï ʦʙôʻʤ ʭʣʦʨʦʬʦʨʤʥʦʛʦ ʚʠʪʷʛʫ, ʱʦ ʚʟʷʪʦ ʜʣʷ ʘʥʘʣʽʟʫ, ʤʣ; 

ï V3 ï ʦʙôʻʤ 0,1 ʄ ʨʦʟʯʠʥʫ ʢʠʩʣʦʪʠ ʭʣʦʨʠʜʥʦʾ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʦ ʜʣʷ ʨʦ-

ʟʯʠʥʝʥʥʷ ʩʫʭʦʛʦ ʟʘʣʠʰʢʫ (ʘʙʦ ʦʙôʻʤ ʦʪʨʠʤʘʥʦʛʦ ʝʣʶʘʪʫ ʧʨʠ ʚʠ-

ʢʦʥʘʥʥʽ ʊʐʍ-ʦʯʠʩʪʢʠ), ʤʣ. 

 

6.8.2  ʂʽʣʴʢʽʩʥʝ ʚʠʟʥʘʯʝʥʥʷ ʪʘ ʽʜʝʥʪʠʬʽʢʘʮʽʷ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ 

ʢʠʩʣʦʪʠ ʟʘ ɺɽʈʍ-ʤʝʪʦʜʠʢʦʶ.  

 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ 1,00 ʤʣ ʚʽʜʧʦʚʽʜʥʦʛʦ 

ʝʣʶʘʪʫ ʟʤʽʰʫʚʘʣʠ ʟ 1,00 ʤʣ ʚʦʜʠ ʦʯʠʱʝʥʦʾ ʪʘ ʭʨʦʤʘʪʦʛʨʘʬʫʚʘʣʠ ʟʘ ʚʠʱʝʟʘ-

ʟʥʘʯʝʥʠʭ ʫʤʦʚ (ʜʠʚ. ʨʦʟʜ. 4, ʧ. 4.7.1); ʦʙôʻʤ ʧʨʦʙʠ ʩʪʘʥʦʚʠʚ 2 ʤʢʣ. 

ɯʜʝʥʪʠʬʽʢʘʮʽʶ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ ʧʨʦʚʦʜʠʣʠ ʟʘ ʦʩʥʦʚʥʠ-

ʤʠ ʭʨʦʤʘʪʦʛʨʘʬʽʯʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ï ʘʙʩʦʣʶʪʥʠʤʠ ʯʘʩʦʤ ʪʘ ʦʙôʻʤʦʤ ʫʪʨʠ-

ʤʫʚʘʥʥʷ ʪʘ ʩʧʝʢʪʨʘʣʴʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ (ʜʠʚ. ʪʘʙʣ. 4.18.). 

ʂʦʥʮʝʥʪʨʘʮʽʶ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ ʚ ʨʦʟʯʠʥʽ (ʉ, ʤʢʛ/ʤʣ) 

ʨʦʟʨʘʭʦʚʫʚʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʛʨʘʜʫʶʚʘʣʴʥʦʛʦ ʛʨʘʬʽʢʘ (ʜʠʚ. ʨʠʩ. 4.7.) ʘʙʦ ʟʘ 

ʚʽʜʧʦʚʽʜʥʠʤ ʨʽʚʥʷʥʥʷʤ ʣʽʥʽʡʥʦʾ ʟʘʣʝʞʥʦʩʪʽ ʧʣʦʱʽ ʧʽʢʫ ʚʽʜ ʢʦʥʮʝʥʪʨʘʮʽʾ ʨʦʟ-
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ʯʠʥʫ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ (4.9).  

ʂʽʣʴʢʽʩʪʴ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ ʚ ʥʘʚʘʞʮʽ ʙʽʦʣʦʛʽʯʥʦʛʦ ʤʘʪʝ-

ʨʽʘʣʫ ʍ (ʤʢʛ/10 ʛ) ʨʦʟʨʘʭʦʚʫʚʘʣʠ ʟʘ ʬʦʨʤʫʣʦʶ (6.5): 

, ʜʝ                                                  (6.5) 

ï ʉ ï ʢʦʥʮʝʥʪʨʘʮʽʷ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ ʚ ʨʦʟʯʠʥʽ, ʱʦ ʘʥʘ-

ʣʽʟʫʻʪʴʩʷ, ʤʢʛ/ʤʣ;  

ï V1 ï ʦʙôʻʤ ʭʣʦʨʦʬʦʨʤʥʦʛʦ ʚʠʪʷʛʫ, ʱʦ ʦʪʨʠʤʘʥʦ ʽʟ ʥʘʚʘʞʢʠ ʙʽʦʣʦʛʽʯ-

ʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʤʣ; 

ï V2 ï ʦʙôʻʤ ʭʣʦʨʦʬʦʨʤʥʦʛʦ ʚʠʪʷʛʫ, ʱʦ ʚʟʷʪʦ ʜʣʷ ʘʥʘʣʽʟʫ, ʤʣ; 

ï V3 ï ʦʙôʻʤ ʦʪʨʠʤʘʥʦʛʦ ʝʣʶʘʪʫ, ʤʣ; 

ï V4 ï ʦʙôʻʤ ʦʪʨʠʤʘʥʦʛʦ ʝʣʶʘʪʫ, ʱʦ ʚʟʷʪʦ ʜʣʷ ʘʥʘʣʽʟʫ, ʤʣ; 

ï V5 ï ʦʙôʻʤ ʩʫʤʽʰʽ ʝʣʶʘʪ ï ʨʦʟʯʠʥʥʠʢ, ʱʦ ʘʥʘʣʽʟʫʻʪʴʩʷ, ʤʣ. 

 ʈʝʟʫʣʴʪʘʪʠ ʽʟʦʣʶʚʘʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʶ  ʪʘ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʥʦʚʦʾ ʢʠ-

ʩʣʦʪʠ ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣʠʮʽ 6.13 ʪʘ 6.14 

ʊʘʙʣʠʮʷ 6.13 

ʈʝʟʫʣʴʪʘʪʠ ʽʟʦʣʶʚʘʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʶ  

ʽʟ ʦʙôʻʢʪʽʚ ʙʽʦʣʦʛʽʯʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ (n = 3; ʈ = 0,95) 

ʋʌ-ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʥʠʡ ʤʝʪʦʜ ʢʽʣʴʢʽʩʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ 

ʄʝʪʦʜ ʽʟʦʣʶʚʘʥʥʷ 
ɺʠʜʽʣʝʥʦ ʢʣʦʧʽʜʦʛʨʝ-

ʣʶʫ, %  
 

ʄʝʪʨʦʣʦʛʽʯʥʘ ʭʘʨʘʢ-
ʪʝʨʠʩʪʠʢʘ  

(n = 3; ʈ = 0,95) 

1 2 3 

ʟʘ ʆ. ʆ. ɺʘʩʠʣʴʻʚʦʶ  57,24 Ñ 5,66 

S = 2,28; SX  = 1,32; 

ȹX  = 5,66;  
Ů = Ñ9,89% 

ʟʘ ɺ. ʇ. ʂʨʘʤʘʨʝʥʢʦʤ 64,27 Ñ 4,12  
S = 1,66; SX  = 0,96; 
ȹX  = 4,12;  
Ů = Ñ6,41% 

ʤʝʪʦʜʠʢʘ ʽʟʦʣʶʚʘʥʥʷ 
ʭʣʦʨʦʬʦʨʤʦʤ ʽʟ ʧʝʯʽʥʢʠ 

81,17 Ñ 2,40  
S = 0,97; SX  = 0,56; 
ȹX  = 2,40;  
Ů = Ñ2,96% 

ʤʝʪʦʜʠʢʘ ʽʟʦʣʶʚʘʥʥʷ 
ʭʣʦʨʦʬʦʨʤʦʤ ʽʟ ʧʝʯʽʥʢʠ 

(ʧʽʩʣʷ ʝʢʩʪʨʘʢʮʽʡʥʦʾ ʦʯʠʩʪʢʠ) 
64,58 Ñ 3,12  

S = 1,26; SX  = 0,73; 
ȹX  = 3,12; 
 Ů = Ñ4,83% 
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ʇʨʦʜʦʚʞ.ʪʘʙʣ. 6.13 

1 2 3 

ʤʝʪʦʜʠʢʘ ɯ ʽʟʦʣʶʚʘʥʥʷ 
ʭʣʦʨʦʬʦʨʤʦʤ ʽʟ ʢʨʦʚʽ 

65,15 Ñ 2,48  
S = 0,99; SX  = 0,78; 
ȹX  = 2,48; 
 Ů = Ñ3,81% 

ʤʝʪʦʜʠʢʘ ɯɯ ʽʟʦʣʶʚʘʥʥʷ 
ʭʣʦʨʦʬʦʨʤʦʤ ʽʟ ʢʨʦʚʽ 

59,74 Ñ 4,66  
S = 1,88; SX  = 1,08; 
ȹX  = 4,66; 
 Ů = Ñ7,80% 

ʤʝʪʦʜʠʢʘ ʽʟʦʣʶʚʘʥʥʷ 
ʭʣʦʨʦʬʦʨʤʦʤ ʽʟ ʩʝʯʽ 

68,64 Ñ 3,89  
S = 1,57; SX  = 0,90; 

ȹX  = 3,89;  
Ů = Ñ5,67% 

 

ʊʘʙʣʠʮʷ 6.14 

ʈʝʟʫʣʴʪʘʪʠ ʽʟʦʣʶʚʘʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ  
ʽʟ ʦʙôʻʢʪʽʚ ʙʽʦʣʦʛʽʯʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ (n = 3; ʈ = 0,95)  
ʋʌ-ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʥʠʡ ʤʝʪʦʜ ʢʽʣʴʢʽʩʥʦʛʦ ʚʠʟʥʘʯʝʥʥ ̫

ʄʝʪʦʜ ʽʟʦʣʶʚʘʥʥʷ 
ɺʠʜʽʣʝʥʦ ʢʣʦʧʽʜʦʛʨʝʣʴ  
ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ, %  

ʄʝʪʨʦʣʦʛʽʯʥʘ ʭʘʨʘʢ-
ʪʝʨʠʩʪʠʢʘ  

(n = 3; ʈ = 0,95) 

1 2 3 

ʟʘ ʆ. ʆ. ɺʘʩʠʣʴʻʚʦʶ  53,24 Ñ 2,82 

S = 1,14; SX  = 0,66; 
ȹX  = 2,82;  
Ů = Ñ10,30% 

ʟʘ ɺ. ʇ. ʂʨʘʤʘʨʝʥʢʦʤ 55,21 Ñ 4,83  
S = 1,94; SX  = 1,12; 
ȹX  = 4,83;  
Ů = Ñ19,15% 

ʟʘ ʇ. ɺʘʣʦʚʠʤ 69,32 Ñ 2,27 

S = 0,92; SX  = 0,53; 
ȹX  = 2,27; Ů = Ñ5,78% 

ʤʝʪʦʜʠʢʘ ɯ ʽʟʦʣʶʚʘʥʥʷ 
ʭʣʦʨʦʬʦʨʤʦʤ ʽʟ ʢʨʦʚʽ 

59,32 Ñ 2,27  
S = 0,92; SX  = 0,53; 
ȹX  = 2,27; Ů = Ñ5,78% 

ʤʝʪʦʜʠʢʘ ɯɯ ʽʟʦʣʶʚʘʥʥʷ 
ʭʣʦʨʦʬʦʨʤʦʤ ʽʟ ʢʨʦʚʽ 

65,15 Ñ 2,48  
S = 0,92; SX  = 0,53; 
ȹX  = 2,27; Ů = Ñ5,78% 

ʤʝʪʦʜʠʢʘ ʽʟʦʣʶʚʘʥʥʷ 
ʭʣʦʨʦʬʦʨʤʦʤ ʽʟ ʩʝʯʽ 

75,15 Ñ 2,84  
S = 0,99; SX  = 0,78; 

ȹX  = 2,48; Ů = Ñ3,81% 

ʉʣʽʜ ʱʝ ʨʘʟ ʧʽʜʢʨʝʩʣʠʪʠ, ʱʦ ʟʘ ʤʝʪʦʜʦʤ ʉʪʘʩʘ-ʆʪʪʦ ʢʣʦʧʽʜʦʛʨʝʣʴ ʪʘ ʢʣʦ-

ʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʘ ʢʠʩʣʦʪʘ ʽʟ ʙʽʦʣʦʛʽʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʥʝ ʽʟʦʣʶʶʪʴʩʷ. 

ʄʝʪʦʜʠ (ʪʘʙʣʠʮʷ 6.13. ʪʘ 6.14.) ʆ. ʆ. ɺʘʩʠʣʴʻʚʦʾ ʪʘ ɺ. ʇ.  ʂʨʘʤʘʨʝʥʢʘ 
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ʜʦʟʚʦʣʷʶʪʴ ʚʠʜʽʣʠʪʠ ʜʦʩʪʘʪʥʴʦ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʢʣʦʧʽʜʦʛʨʝʣʶ ʪʘ ʢʣʦʧʽʜʦʛ-

ʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ ʽʟ ʙʽʦʣʦʛʽʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʂʨʽʤ ʪʦʛʦ, ʟʘ ʮʠʤʠ ʤʝʪʦ-

ʜʘʤʠ ʤʠ ʦʪʨʠʤʫʚʘʣʠ ʚʠʪʷʛʠ, ʷʢʽ ʧʨʘʢʪʠʯʥʦ ʥʝ ʤʽʩʪʷʪʴ ʩʧʽʚʝʢʩʪʨʘʢʪʠʚʥʠʭ ʨʝ-

ʯʦʚʠʥ, ʱʦ ʤʦʛʣʠ ʙ ʟʘʚʘʞʘʪʠ ʚʠʷʚʣʝʥʥʶ ʧʨʝʧʘʨʘʪʽʚ ʤʝʪʦʜʦʤ ʊʐʍ. ʂʽʣʴʢʽʩʥʝ 

ʚʠʟʥʘʯʝʥʥʷ ʧʨʝʧʘʨʘʪʽʚ ʚ ʮʠʭ ʚʠʪʷʛʘʭ ʤʦʞʥʘ ʧʨʦʚʦʜʠʪʠ ʟʘ ʋʌ-

ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʥʦʶ ʪʘ ʝʢʩʪʨʘʢʮʽʡʥʦ-ʬʦʪʦʤʝʪʨʠʯʥʦʶ ʤʝʪʦʜʠʢʘʤʠ ʙʝʟ ʜʦ-

ʜʘʪʢʦʚʦʾ ʊʐʍ-ʦʯʠʩʪʢʠ, ʦʩʢʽʣʴʢʠ ʧʦʛʣʠʥʘʥʥʷ ʚ ʢʦʥʪʨʦʣʴʥʠʭ ʜʦʩʣʽʜʘʭ ʜʣʷ ʟʘ-

ʟʥʘʯʝʥʠʭ ʚʠʧʘʜʢʽʚ ʧʨʘʢʪʠʯʥʦ ʚʽʜʩʫʪʥʻ (ʥʝ ʧʝʨʝʚʠʱʫʻ 5 % ʚʽʜ ʧʦʛʣʠʥʘʥʥʷ ʫ 

ʚʽʜʧʦʚʽʜʥʠʭ ʦʩʥʦʚʥʠʭ ʜʦʩʣʽʜʘʭ). 

ʅʘʡʙʽʣʴʰ ʝʢʩʧʨʝʩʥʠʤ ʪʘ ʟʨʫʯʥʠʤ ʫ ʚʠʢʦʥʘʥʥʽ ʤʝʪʦʜʦʤ ʽʟʦʣʶʚʘʥʥʷ ʢʣʦ-

ʧʽʜʦʛʨʝʣʶ ʟ ʙʽʦʣʦʛʽʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʻ, ʥʘ ʥʘʰ ʧʦʛʣʷʜ, ʤʝʪʦʜ ʽʟʦʣʶʚʘʥʥʷ ʭʣʦ-

ʨʦʬʦʨʤʦʤ. ʄʝʪʦʜ ʜʦʟʚʦʣʷʻ ʰʚʠʜʢʦ ʚʠʜʽʣʠʪʠ ʚʽʜ 60 ʜʦ 80% ʧʨʝʧʘʨʘʪʫ.  

ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʘ ʢʠʩʣʦʪʘ ʟʘ ʮʽʻʶ ʤʝʪʦʜʠʢʦʶ ʽʟ 

ʙʽʦʣʦʛʽʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʥʝ ʽʟʦʣʶʻʪʴʩʷ. 

ʇʨʷʤʝ ʋʌ-ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʥʝ ʢʽʣʴʢʽʩʥʝ ʚʠʟʥʘʯʝʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʶ ʚ 

ʚʠʪʷʛʘʭ 5 ʪʘ 7 ʻ ʥʝʙʘʞʘʥʠʤ, ʦʩʢʽʣʴʢʠ ʜʣʷ ʮʠʭ ʚʠʧʘʜʢʽʚ ʧʦʛʣʠʥʘʥʥʷ ʚ ʢʦʥʪʨʦ-

ʣʴʥʠʭ ʜʦʩʣʽʜʘʭ ʜʦʩʷʛʘʻ 20 % ʚʽʜ ʧʦʛʣʠʥʘʥʥʷ ʫ ʚʽʜʧʦʚʽʜʥʠʭ ʦʩʥʦʚʥʠʭ ʜʦʩʣʽ-

ʜʘʭ. ʇʽʩʣʷ ʝʢʩʪʨʘʢʮʽʡʥʦʾ ʪʘ ʊʐʍ-ʦʯʠʩʪʢʠ ʧʦʛʣʠʥʘʥʥʷ ʚ ʢʦʥʪʨʦʣʴʥʠʭ ʜʦʩʣʽ-

ʜʘʭ ʧʨʘʢʪʠʯʥʦ ʚʽʜʩʫʪʥʻ. 

ɯ ʤʝʪʦʜʠʢʘ ɯ, ʽ ʤʝʪʦʜʠʢʘ ɯɯ ʽʟʦʣʶʚʘʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʶ ʪʘ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘ-

ʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ ʽʟ ʢʨʦʚʽ ʜʦʟʚʦʣʷʶʪʴ ʚʠʜʽʣʠʪʠ ʜʦʩʪʘʪʥʴʦ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ 

ʧʨʝʧʘʨʘʪʽʚ ʽʟ ʢʨʦʚʽ. ʇʨʦʪʝ, ʩʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʟʘ ʤʝʪʦʜʠʢʦʶ ɯɯ ʤʠ ʦʪʨʠʤʫʻʤʦ 

ʚʠʪʷʛ, ʷʢʠʡ ʧʨʘʢʪʠʯʥʦ ʥʝ ʤʽʩʪʠʪʴ ʚʽʜ ʩʧʽʚʝʢʩʪʨʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ, ʱʦ ʤʦʛʣʠ ʙ 

ʟʘʚʘʞʘʪʠ ʚʠʷʚʣʝʥʥʶ ʧʨʝʧʘʨʘʪʽʚ ʤʝʪʦʜʦʤ ʊʐʍ. ʂʽʣʴʢʽʩʥʝ ʚʠʟʥʘʯʝʥʥʷ ʧʨʝʧʘ-

ʨʘʪʽʚ ʚ ʮʴʦʤʫ ʚʠʪʷʛʫ ʤʦʞʥʘ ʧʨʦʚʦʜʠʪʠ ʟʘ ʋʌ-ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʥʦʶ ʪʘ ʝʢʩ-

ʪʨʘʢʮʽʡʥʦ-ʬʦʪʦʤʝʪʨʠʯʥʦʶ ʤʝʪʦʜʠʢʘʤʠ ʙʝʟ ʜʦʜʘʪʢʦʚʦʾ ʊʐʍ-ʦʯʠʩʪʢʠ. 

ɿʘ ʟʘʧʨʦʧʦʥʦʚʘʥʠʤʠ ʤʝʪʦʜʠʢʘʤʠ ʽʟʦʣʶʚʘʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʶ ʪʘ ʢʣʦʧʽʜʦʛ-

ʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ ʽʟ ʩʝʯʽ ʤʠ ʦʪʨʠʤʫʻʤʦ ʚʠʪʷʛʠ, ʷʢʽ ʧʨʘʢʪʠʯʥʦ ʥʝ ʤʽʩ-

ʪʷʪʴ ʩʧʽʚʝʢʩʪʨʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ. ʂʽʣʴʢʽʩʥʝ ʚʠʟʥʘʯʝʥʥʷ ʧʨʝʧʘʨʘʪʽʚ ʚ ʮʠʭ ʚʠʪʷ-

ʛʘʭ ʤʦʞʥʘ ʧʨʦʚʦʜʠʪʠ ʟʘ ʋʌ-ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʥʦʶ ʪʘ ʝʢʩʪʨʘʢʮʽʡʥʦ-
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ʬʦʪʦʤʝʪʨʠʯʥʦʶ ʤʝʪʦʜʠʢʘʤʠ ʙʝʟ ʜʦʜʘʪʢʦʚʦʾ ʊʐʍ-ʦʯʠʩʪʢʠ. 

ʇʨʦʚʝʜʝʥʥʷ ʢʽʣʴʢʽʩʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʟʘ ʤʝʪʦʜʦʤ ɺɽʈʍ ʧʽʩʣʷ ʊʐʍ-

ʦʯʠʩʪʢʠ ʧʦʚʥʽʩʪʶ ʜʦʟʚʦʣʷʻ ʚʠʢʣʶʯʠʪʠ ʚʧʣʠʚ ʩʧʽʚʝʢʩʪʨʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ ʥʘ 

ʨʝʟʫʣʴʪʘʪʠ ʘʥʘʣʽʟʫ. 

          ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʽ ʦʧʫʙʣʽʢʦʚʘʥʦ ʚ ʣʽʪʝʨʘʪʫʨʽ [148, 149]. ɹʦʥʜʘʨʴ ɺ. 

ʉ., ɸʥʦʩʦʚʘ ʃ. ʉ., ʐʦʚʢʦʚʘ ɿ. ɺ. ʀʟʦʣʠʨʦʚʘʥʠʝ ʢʣʦʧʠʜʦʛʨʝʣʷ ʠ ʝʛʦ ʤʝʪʘʙʦʣʠ-

ʪʘ ʠʟ ʙʠʦʤʘʪʝʨʠʘʣʘ. ʌʘʨʤʘʮʠʷ ʂʘʟʘʭʩʪʘʥʘ. 2013. ˉ7. ʉ. 34 ï 37. 

 

6.9 ʉʭʝʤʘ ʩʧʨʷʤʦʚʘʥʦʛʦ ʘʥʘʣʽʟʫ ʙʽʦʣʦʛʽʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʥʘ ʢʣʦʧʽʜʦʛʨʝʣʴ 

 

ʉʧʨʷʤʦʚʘʥʠʡ ʘʥʘʣʽʟ ʙʽʦʣʦʛʽʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʥʘ ʢʣʦʧʽʜʦʛʨʝʣʴ ʨʝʢʦʤʝʥʜʦ-

ʚʘʥʦ ʚʠʢʦʥʫʚʘʪʠ ʟʘ ʩʭʝʤʦʶ 1. 

ʇʨʠ ʚʠʢʦʥʘʥʥʽ ʩʧʨʷʤʦʚʘʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʙʽʦʣʦʛʽʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʥʘ 

ʢʣʦʧʽʜʦʛʨʝʣʴ ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʤʝʪʦʜʠʢʫ ʽʟʦʣʶʚʘʥʥʷ ʭʣʦʨʦʬʦʨ-

ʤʦʤ (ʜʠʚ. ʧ. 6.1.4). 

ɯʜʝʥʪʠʬʽʢʘʮʽʶ ʢʣʦʧʽʜʦʛʨʝʣʶ ʧʨʦʚʦʜʷʪʴ ʤʝʪʦʜʦʤ ʊʐʍ ʥʘ ʭʨʦʤʘʪʦʛʨʘʬʽ-

ʯʥʠʭ ʧʣʘʩʪʠʥʘʭ çSorbfilè ʇʊʉʍ-ɯɯɺ (ʜʠʚ. ʧ. 3.2.1.) ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ: ʥʘ ʣʽʥʽʶ 

ʩʪʘʨʪʫ ʭʨʦʤʘʪʦʛʨʘʬʽʯʥʦʾ ʧʣʘʩʪʠʥʠ ʥʘʥʦʩʷʪʴ ʚ ʜʚʽ ʪʦʯʢʠ ʟʘʟʥʘʯʝʥʫ ʥʠʞʯʝ ʢ̔-

ʣʴʢʽʩʪʴ ʦʪʨʠʤʘʥʦʛʦ ʭʣʦʨʦʬʦʨʤʥʦʛʦ ʚʠʪʷʛʫ. ʇʝʨʰʫ ʪʦʯʢʫ ʦʙʨʦʙʣʷʶʪʴ 10 % 

ʨʦʟʯʠʥʦʤ ʥʘʪʨʽʶ ʛʽʜʨʦʢʩʠʜʫ ʪʘ ʚʠʩʫʰʫʶʪʴ ʧʨʠ ʢʽʤʥʘʪʥʽʡ ʪʝʤʧʝʨʘʪʫʨʽ. ʇʦʨʷʜ 

ʥʘ ʣʽʥʽʶ ʩʪʘʨʪʫ ʭʨʦʤʘʪʦʛʨʘʬʽʯʥʦʾ ʧʣʘʩʪʠʥʠ ʥʘʥʦʩʷʪʴ ʧʦ 10 ʤʢʣ ʭʣʦʨʦʬʦʨʤ-

ʥʠʭ ʨʦʟʯʠʥʽʚ çʩʚʜ̔ʢʽʚè ï ʢʣʦʧʽʜʦʛʨʝʣʶ ʪʘ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ 

(ʢʦʥʮʝʥʪʨʘʮʽʷ 1 ʤʛ/ʤʣ). ʇʣʘʩʪʠʥʫ ʚʠʩʫʰʫʶʪʴ ʪʘ ʝʣʶʶʶʪʴ ʚ ʩʠʩʪʝʤʽ ʨʦʟʯʠʥ-

ʥʠʢʽʚ ʝʪʘʥʦʣ ï ʢʠʩʣʦʪʘ ʘʮʝʪʘʪʥʘ ʢʦʥʮʝʥʪʨʦʚʘʥʘ ï ʚʦʜʘ (5:3:2).  

ʉʧʨʷʤʦʚʘʥʠʡ ʘʥʘʣʽʟ ʙʽʦʣʦʛʽʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ  ʥʘ ʢʣʦʧʽʜʦʛʨʝʣʴ ʧʨʝʜʩʪʘʚ-

ʣʝʥʦ ʥʘ ʩʭʝʤʽ 1. 

ʇʦʧʝʨʝʜʥʴʦ ʧʣʘʩʪʠʥʫ ʝʣʶʶʶʪʴ ʚ ʭʣʦʨʦʬʦʨʤʽ ʟ ʤʝʪʦʶ ʦʯʠʩʪʢʠ ʚʽʜ ʩʧʽʚʝʢ-

ʩʪʨʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ ï ʦʜʠʥ ʨʘʟ ʘʙʦ, ʟʘ ʥʝʦʙʭʽʜʥʦʩʪʽ, ʜʚʽʯʽ (ʜʣʷ ʟʛʫʱʝʥʠʭ ʚʠʪʷ-

ʛʽʚ). ɿʘ ʮʠʭ ʫʤʦʚ ʢʣʦʧʽʜʦʛʨʝʣʴ ʟʘʣʠʰʘʻʪʴʩʷ ʥʘ ʣʽʥʽʾ ʩʪʘʨʪʫ, ʘ ʩʧʽʚʝʢʩʪʨʘʢʪʠʚʥʽ 

ʨʝʯʦʚʠʥʠ ʤʽʛʨʫʶʪʴ ʜʦ ʣʽʥʽʾ ʬʽʥʽʰʫ. ʍʨʦʤʘʪʦʛʨʘʬʫʚʘʥʥʷ ʧʨʦʚʦʜʷʪʴ ʚ ʢʘʤʝʨʽ 
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ʦʙôʻʤʦʤ 500 ʩʤ
3
, ʚ ʷʢʫ ʚʥʦʩʷʪʴ 50 ʤʣ ʩʠʩʪʝʤ ʨʦʟʯʠʥʥʠʢʽʚ. ʂʘʤʝʨʫ ʥʘʩʠʯʫʶʪʴ 

ʚʧʨʦʜʦʚʞ 30 ʭʚ. ɼʦʚʞʠʥʘ ʰʣʷʭʫ ʧʨʦʙʽʛʫ ʨʦʟʯʠʥʥʠʢʽʚ ʩʪʘʥʦʚʠʪʴ 5 ʩʤ. 

ʇʣʘʩʪʠʥʫ ʧʨʦʷʚʣʷʶʪʴ ʥʘ ʩʤʫʛʘʭ 2 ʪʘ 3, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʤʝʪʦʜʠʢʫ ʧʨʦ-

ʚʝʜʝʥʥʷ ʛʽʜʨʦʢʩʘʤʦʚʦʾ ʧʨʦʙʠ ï ʩʧʦʩʪʝʨʽʛʘʶʪʴ ʬʽʦʣʝʪʦʚʽ ʧʣʷʤʠ (Rf = 0,88). 

ɼʘʣʽ ʧʣʘʩʪʠʥʫ ʧʨʦʷʚʣʷʶʪʴ ʥʘ ʩʤʫʛʘʭ 1 ʪʘ 4 5% ʨʦʟʯʠʥʦʤ ʬʝʨʫʤ (ɯɯɯ) ʭʣʦʨʠʜʫ 

ʧʣʷʤʠ  ï ʩʧʦʩʪʝʨʽʛʘʶʪʴ ʬʽʦʣʝʪʦʚʽ ʧʣʷʤʠ (Rf = 0,67). 

ɼʣʷ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʢʣʦʧʽʜʦʛʨʝʣ ʁʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʦ 100 ʤʢʣ ʦʪʨʠʤʘʥʠʭ 

ʭʣʦʨʦʬʦʨʤʥʠʭ ʚʠʪʷʛʽʚ. ɺ ʚʠʧʘʜʢʫ ʥʝʛʘʪʠʚʥʦʛʦ ʨʝʟʫʣʴʪʘʪʫ ʧʦ 1/10 ʯʘʩʪʠʥʽ 

ʦʪʨʠʤʘʥʠʭ ʭʣʦʨʦʬʦʨʤʥʠʭ ʚʠʪʷʛʽʚ ʚʠʧʘʨʦʚʫʶʪʴ ʥʘ ʚʦʜʷʥʽʡ ʙʘʥʽ ʜʦ ʦʙôʻʤʫ 0,3 

ï 0,5 ʤʣ ʽ ʧʦ 100 ʤʢʣ ʟʛʫʱʝʥʠʭ ʚʠʪʷʛʽʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʽʜʝʥʪʠʬʽʢʘʮʽʾ 

ʢʣʦʧʽʜʦʛʨʝʣ.ʁ  

ɺʠʟʥʘʯʝʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʶ ʧʨʦʚʦʜʷʪʴ ʪʘʢʦʞ ʤʝʪʦʜʦʤ ɺɽʈʍ ʷʢ ʟʘ ʥʝʟʤʽ-

ʥʝʥʠʤ ʧʨʝʧʘʨʘʪʦʤ, ʪʘʢ ʽ ʟʘ ʡʦʛʦ çʤʘʨʢʝʨʦʤè ï ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʶ ʢʠʩ-

ʣʦʪʦʶ. ɯʜʝʥʪʠʬʽʢʘʮʽʶ ʢʣʦʧʽʜʦʛʨʝʣʶ ʧʨʦʚʦʜʷʪʴ ʟʘ ʦʩʥʦʚʥʠʤʠ ʭʨʦʤʘʪʦʛʨʘʬʽʯ-

ʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʢʣʦʧʽʜʦʛʨʝʣʶ ʪʘ  ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ ï ʘʙ-

ʩʦʣʶʪʥʠʤʠ ʯʘʩʦʤ ʪʘ ʦʙôʻʤʦʤ ʫʪʨʠʤʫʚʘʥʥʷ ʪʘ ʩʧʝʢʪʨʘʣʴʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠ-

ʢʘʤʠ (ʜʠʚ. ʪʘʙʣ. 3.6). 

ʂʽʣʴʢʽʩʥʝ ʚʠʟʥʘʯʝʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʶ ʧʨʦʚʦʜʷʪʴ ʟʘ ʋʌ-ʩʧʝʢʪʨʦ-

ʬʦʪʦʤʝʪʨʠʯʥʦʶ, ʝʢʩʪʨʘʢʮʽʡʥʦ-ʬʦʪʦʤʝʪʨʠʯʥʦʶ ʪʘ ɺɽʈʍ-ʤʝʪʦʜʠʢʘʤʠ ʚ 10 ʤʣ 

ʦʪʨʠʤʘʥʦʛʦ ʚʠʪʷʛʫ ʜʦ ʪʘ ʧʽʩʣʷ ʡʦʛʦ ʊʐʍ-ʦʯʠʩʪʢʠ (ʜʠʚ. ʨʦʟʜ. 6 ʪʘ ʧ. 6.6.).  
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ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 6 

1. ɺʠʚʯʝʥʦ ʫʤʦʚʠ ʽʟʦʣʶʚʘʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʶ ʪʘ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩ-

ʣʦʪʠ ʟ ʙʽʦʣʦʛʽʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʥʘ ʤʦʜʝʣʴʥʠʭ ʩʫʤʽʰʘʭ ʟ ʧʝʯʽʥʢʦʶ ʤʝʪʦʜʘʤʠ 

ʆ. ʆ. ɺʘʩʠʣʴʻʚʦʾ, ʉʪʘʩʘ-ʆʪʪʦ ʪʘ ɺ. ʇ. ʂʨʘʤʘʨʝʥʢʘ, ʇ. ɺʘʣʦʚʘ. ɿ ʚʠʢʦʨʠʩ-

ʪʘʥʠʭ ʤʝʪʦʜʽʚ ʜʣʷ ʢʣʦʧʽʜʦʛʨʝʣʶ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤʠ ʻ ʤʝʪʦʜʠ ʆ. ʆ. 

ɺʘʩʠʣʴʚ̒ʦʾ ʪʘ ɺ. ʇ. ʂʨʘʤʘʨʝʥʢʘ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʽʟʦʣʶʚʘʪʠ ʜʦ 60 % ʪʘ 65 

% ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʨʝʯʦʚʠʥʠ ʚʽʜʧʦʚʽʜʥʦ. ɼʣʷ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩ-

ʣʦʪʠ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤ ʻ ʤʝʪʦʜ ʇ. ɺʘʣʦʚʘ, ʱʦ ʜʦʟʚʦʣʷ ̒ʽʟʦʣʶʚʘʪʠ ʜʦ 

80% ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʨʝʯʦʚʠʥʠ. ɿʘ ʤʝʪʦʜʦʤ ʉʪʘʩʘ-ʆʪʪʦ ʢʣʦʧʽʜʦʛʨʝʣʴ ʪʘ 

ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʘ ʢʠʩʣʦʪʘ ʥʝ ʽʟʦʣʶʻʪʴʩʷ ʽʟ ʙʽʦʣʦʛʽʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. 

2. ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʝʢʩʧʨʝʩʥʫ ʤʝʪʦʜʠʢʫ ʽʟʦʣʶʚʘʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʶ ʭʣʦʨʦʬʦʨ-

ʤʦʤ, ʱʦ ʜʦʟʚʦʣʷʻ ʚʠʜʽʣʠʪʠ ʜʦ 80% ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʨʝʯʦʚʠʥʠ.  

3. ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʤʝʪʦʜʠʢʠ ʽʟʦʣʶʚʘʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʶ ʪʘ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨ-

ʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ ʟ ʙʽʦʣʦʛʽʯʥʠʭ ʨʽʜʠʥ ʦʨʛʘʥʽʟʤʫ (ʢʨʦʚʽ ʽ ʩʝʯʽ), ʱʦ ʜʦʟʚʦʣʷ-

ʶʪʴ ʚʠʜʽʣʠʪʠ ʜʦ 60 % ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʨʝʯʦʚʠʥʠ. 

4. ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʫʤʦʚʠ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʢʣʦʧʽʜʦʛʨʝʣʶ ʪʘ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦ-

ʥʦʚʦʾ ʢʠʩʣʦʪʠ ʚ ʦʪʨʠʤʘʥʠʭ ʚʠʪʷʛʘʭ ʤʝʪʦʜʦʤ ʊʐʍ. 

5. ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʤʝʪʦʜʠʢʫ ʊʐʍ-ʦʯʠʩʪʢʠ ʚʠʪʷʛʽʚ ʽʟ ʙʽʦʣʦʛʽʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. 

6. ɼʣʷ ʢʽʣʴʢʽʩʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʶ ʪʘ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠ-

ʩʣʦʪʠ ʫ ʚʠʪʷʛʘʭ ʟ ʙʽʦʣʦʛʽʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟʘʩʪʦʩʦʚʘʥʦ ʨʦʟʨʦʙʣʝʥʽ ʋʌ-

ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʥʫ, ʝʢʩʪʨʘʢʮʽʡʥʦ-ʬʦʪʦʤʝʪʨʠʯʥʫ ʪʘ ɺɽʈʍ-ʤʝʪʦʜʠʢʠ ʷʢ 

ʜʦ, ʪʘʢ ʽ ʧʽʩʣʷ ʊʐʍ-ʦʯʠʩʪʢʠ ʚʠʪʷʛʽʚ. 

7. ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʩʭʝʤʫ ʩʧʨʷʤʦʚʘʥʦʛʦ ʘʥʘʣʽʟʫ ʙʽʦʣʦʛʽʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʥʘ 

ʢʣʦʧʽʜʦʛʨʝʣʴ. 

 

 ʈʝʟʫʣʴʪʘʪʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʜʘʥʦʛʦ ʨʦʟʜʽʣʫ ʥʘʚʝʜʝʥʦ ʚ 

ʪʘʢʠʭ ʧʫʙʣʽʢʘʮʽʷʭ: 

1. ɹʦʥʜʘʨ ɺ. ʉ., ɸʥʦʩʦʚʘ ʃ. ʉ., ʐʦʚʢʦʚʘ ɿ. ɺ. ʀʟʦʣʠʨʦʚʘʥʠʝ ʢʣʦʧʠʜʦʛʨʝʣʷ 

ʠ ʝʛʦ ʤʝʪʘʙʦʣʠʪʘ ʠʟ ʙʠʦʤʘʪʝʨʠʘʣʘ . ʌʘʨʤʘʮʠʷ ʂʘʟʘʭʩʪʘʥʘ. 2013. ˉ7. ʉ. 

34 ï 37. (ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ ʫ ʨʦʙʦʪʽ -60 % (ʦʩʦʙʠʩʪʦ ʟʜʦʙʫʚʘ-



183 

 

ʯʝʤ ʧʨʦʚʝʜʝʥʦ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʫ ʭʽʤʽʯʥʫ ʯʘʩʪʠʥʫ ʜʦʩʣʽʜʞʝʥʥʷ, ʧʽʜʛʦʪʦʚ-

ʣʝʥʦ ʩʪʘʪʪʶ ʜʦ ʜʨʫʢʫ). 

2. ɹʦʥʜʘʨ ɺ. ʉ., ɸʥʦʩʦʚʘ ʃ. ʉ., ʐʦʚʢʦʚʘ ɿ. ɺ. ʀʟʦʣʠʨʦʚʘʥʠʝ ʢʣʦʧʠʜʦʛʨʝʣʷ 

ʠ ʝʛʦ ʤʝʪʘʙʦʣʠʪʘ ʠʟ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʞʠʜʢʦʩʪʝʡ . ʌʘʨʤʘʮʠʷ ʂʘʟʘʭʩʪʘʥʘ. 

2013. ˉ9. ʉ. 59 ï 60. (ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ ʫ ʨʦʙʦʪʽ ï 60 % (ʦʩʦ-

ʙʠʩʪʦ ʟʜʦʙʫʚʘʯʝʤ ʧʨʦʚʝʜʝʥʦ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʫ ʭʽʤʽʯʥʫ ʯʘʩʪʠʥʫ ʜʦʩʣʽ-

ʜʞʝʥʥʷ, ʧʽʜʛʦʪʦʚʣʝʥʦ ʩʪʘʪʪʶ ʜʦ ʜʨʫʢʫ)). 

3. ɸʥʦʩʦʚʘ ʃ. ʉ., ɹʦʥʜʘʨ ɺ. ʉ., ʐʦʚʢʦʚʘ ɿ. ɺ. ɯʟʦʣʶʚʘʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʶ 

ʚʦʜʦʶ, ʧʽʜʢʠʩʣʝʥʦʶ ʢʠʩʣʦʪʦʶ ʩʫʣʴʬʘʪʥʦʶ (ʤʦʜʠʬʽʢʦʚʘʥʠʡ ʤʝʪʦʜ ɺ. ʇ. 

ʂʨʘʤʘʨʝʥʢʘ). ʋʢʨʘʾʥʩʴʢʠʡ ʤʝʜʠʯʥʠʡ ʘʣʴʤʘʥʘʭ.. 2013. ʊ. 16.  ˉ1 (ʜʦʜʘʪʦʢ). 

ʉ. 154. (ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ ʫ ʨʦʙʦʪʽ  - 70 % (ʦʩʦʙʠʩʪʦ ʟʜʦʙʫʚʘ-

ʯʝʤ ʧʨʦʚʝʜʝʥʠʡ ʟʙʽʨ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʜʘʥʠʭ, ʧʨʦʚʝʜʝʥʦ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʫ 

ʭʽʤʽʯʥʫ ʯʘʩʪʠʥʫ ʜʦʩʣʽʜʞʝʥʥʷ, ʧʽʜʛʦʪʦʚʣʝʥʦ ʩʪʘʪʪʶ ʜʦ ʜʨʫʢʫ)). 

4. ɸʥʦʩʦʚʘ ʃ. ʉ., ɹʦʥʜʘʨ ɺ. ʉ., ʐʦʚʢʦʚʘ ɿ. ɺ. ʍʽʤʽʢʦ-ʪʦʢʩʠʢʦʣʦʛʽʯʥʠʡ ʘʥʘ-

ʣʽʟ ʙʽʦʣʦʛʽʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʥʘ ʢʣʦʧʽʜʦʛʨʝʣʴ: ʄʝʪʦʜʠʯʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ. ʂʠʾʚ. 

2014. .25ʩ. (ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ ʫ ʨʦʙʦʪʽ ï 55 % ( ʦʩʦʙʠʩʪʦ ʟʜʦ-

ʙʫʚʘʯʝʤ ʚʠʢʦʥʘʥʘ ʯʘʩʪʠʥʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ, ʧʽʜʛʦʪʦʚʣʝ-

ʥʽ ʤʘʪʝʨʽʘʣʠ ʜʣʷ ʧʦʜʘʥʥʷ ʚ ʫʢʨʘʾʥʩʴʢʠʡ ʮʝʥʪʨ ʥʘʫʢʦʚʦʾ ʤʝʜʠʯʥʦʾ ʽʥʬʦʨ-

ʤʘʮʽʾ ʪʘ ʧʘʪʝʥʪʥʦ-ʣʽʮʝʥʟʽʡʥʦʾ ʨʦʙʦʪʠ)). 
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 ɺʀʉʅʆɺʂʀ  

ɺʧʝʨʰʝ ʥʘ ʦʩʥʦʚʽ ʢʦʤʧʣʝʢʩʥʠʭ ʩʠʩʪʝʤʘʪʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʥʘʚʝʜʝʥʦ 

ʪʝʦʨʝʪʠʯʥʝ ʫʟʘʛʘʣʴʥʝʥʥʷ ʪʘ ʚʠʨʽʰʝʥʥʷ ʥʘʫʢʦʚʦʛʦ ʟʘʚʜʘʥʥʷ, ʱʦ ʚʠʷʚʣʷʻʪʴʩʷ ʚ 

ʨʦʟʨʦʙʮʽ ʤʝʪʦʜʽʚ ʭʽʤʽʢʦ-ʪʦʢʩʠʢʦʣʦʛʽʯʥʦʛʦ ʘʥʘʣʽʟʫ (ʍʊɸ) ʢʣʦʧʽʜʦʛʨʝʣʶ, ʦʙ-

ˇʨʫʥʪʦʚʘʥʦ ʩʭʝʤʫ ʩʧʨʷʤʦʚʘʥʦʛʦ ʍʊɸ ʙʽʦʣʦʛʽʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʥʘ ʢʣʦʧʽʜʦʛ-

ʨʝʣʴ, ʱʦ ʤʽʩʪʠʪʴ ʤʝʪʦʜʠʢʠ ʡʦʛʦ ʽʟʦʣʶʚʘʥʥʷ ʽʟ ʙʽʦʣʦʛʽʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʦʯʠ-

ʱʝʥʥʷ ʦʪʨʠʤʘʥʠʭ  ʚʠʪʷʛʽʚ, ʽʜʝʥʪʠʬʽʢʘʮʽʾ  ʪʘ  ʢʽʣʴʢʽʩʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ. 

1. ʄʘʨʢʝʨʦʤ ʢʣʦʧʽʜʦʛʨʝʣʶ ʦʙʨʘʥʦ ʡʦʛʦ ʥʝʘʢʪʠʚʥʠʡ ʤʝʪʘʙʦʣʽʪ -

ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʫ ʢʠʩʣʦʪʫ. 

2. ʈʦʟʨʦʙʣʝʥʦ ʯʫʪʣʠʚʽ ʤʝʪʦʜʠʢʠ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʢʣʦʧʽʜʦʛʨʝʣʶ ʪʘ ʡʦʛʦ ʤʘʨ-

ʢʝʨʫ -ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ  ʢʦʣʴʦʨʦʚʠʭ 

ʨʝʘʢʮʽʡ, ʊʐʍ . ï  ʧʽʜʽʙʨʘʥʦ ʨʝʘʢʪʠʚʠ  ʪʘ  ʩʠʩʪʝʤʠ  ʨʦʟʯʠʥʥʠʢʽʚ, ʱʦ 

ʜʦʟʚʦʣʷʶʪʴ ʚʽʜʜʠʬʝʨʝʥʮʽʶʚʘʪʠ ʾʭ ʦʜʠʥ ʚʽʜ ʦʜʥʦʛʦ, ʜʦʩʣʽʜʞʝʥʦ 

ʭʨʦʤʘʪʦʛʨʘʬʽʯʥʫ  ʧʦʚʝʜʽʥʢʫ  ʨʝʯʦʚʠʥ  ʚ  ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʠʭ  ʚ  ʭʽʤʽʢʦ- 

ʪʦʢʩʠʢʦʣʦʛʽʯʥʦʤʫ ʘʥʘʣʽʟʽ ʩʠʩʪʝʤʘʭ ʨʦʟʯʠʥʥʠʢʽʚ, ʚʠʚʯʝʥʦ ʾʭ ʚʽʜʥʦʰʝʥʥʷ 

ʜʦ ʧʨʦʷʚʥʠʢʽʚ, ʱʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʚ ʟʘʛʘʣʴʥʦʤʫ ʊʐʍ-ʩʢʨʠʥʽʥʛʫ ʪʦʢ-

ʩʠʯʥʠʭ ʨʝʯʦʚʠʥ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʴ ʚʠʚʯʝʥʦ ʧʦʚʝʜʽʥʢʫ ʢʣʦʧʽʜʦʛʨʝʣʶ ʪʘ 

ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ ʤʝʪʦʜʦʤ ɺɽʈʍ. ɺʩʪʘʥʦʚʣʝʥʦ ʾʭ 

ʦʩʥʦʚʥʽ ʧʘʨʘʤʝʪʨʠ ʫʪʨʠʤʫʚʘʥʥʷ, ʩʧʝʢʪʨʘʣʴʥʽ ʚʽʜʥʦʰʝʥʥʷ ʪʘ ʦʩʥʦʚʥʽ 

ʧʘʨʘʤʝʪʨʠ ʨʦʟʜʽʣʝʥʥʷ ʧʽʢʽʚ ʨʝʯʦʚʠʥ ʚ ʫʤʦʚʘʭ ʘʥʘʣʽʟʫ. ʄʝʞʘ ʚʠʷʚʣʝʥʥʷ 

ʢʣʦʧʽʜʦʛʨʝʣʶ ʪʘ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ ɺɽʈʍ-ʤʝʪʦʜʦʤ ï 

80,0 ʥʛ ʚ ʧʨʦʙʽ. 

3. ʈʦʟʨʦʙʣʝʥʦ ʤʝʪʦʜʠʢʠ ʢʽʣʴʢʽʩʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʶ ʪʘ 

ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ, ʧʨʠʜʘʪʥʽ ʜʣʷ ʍʊɸ (ɺɽʈʍ, 

ʝʢʩʪʨʘʢʮʽʡʥʘ ʬʦʪʦʤʝʪʨʽʷ, ʋʌ-ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʽʷ).  

   ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʤʝʪʦʜʠʢʫ ʝʢʩʪʨʘʢʮʽʡʥʦ-ʬʦʪʦʤʝʪʨʠʯʥʦʛʦ ʚʠʟʥʘ-

ʯʝʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʶ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʝʪʠʣʦʚʦʛʦ ʦʨʘʥʞʝʚʦʛʦ, ʱʦ ʜʘʻ 
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ʤʦʞʣʠʚʽʩʪʴ ʚʠʟʥʘʯʠʪʠ ʜʽʶʯʫ ʨʝʯʦʚʠʥʫ ʫ ʤʝʞʘʭ ʢʦʥʮʝʥʪʨʘʮʽʡ 10,0 ī 

200,0 ʤʢʛ ʚ ʧʨʦʙʽ.  

ɺʠʟʥʘʯʝʥʦ ʫʤʦʚʠ ʘʥʘʣʽʟʫ  ʢʣʦʧʽʜʦʛʨʝʣʶ ʪʘ ʢʣʦʧʽʜʦʛʨʝʣʴ 

ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ ʤʝʪʦʜʦʤ ʘʙʩʦʨʙʮʽʡʥʦʾ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʽʾ ʚ 

ʫʣʴʪʨʘʬʽʦʣʝʪʦʚʽʡ ʦʙʣʘʩʪʽ ʩʧʝʢʪʨʘ, ʧʨʠʜʘʪʥʽ ʜʣʷ ʍʊɸ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ 

ʧʨʝʧʘʨʘʪ ʪʘ ʡʦʛʦ ʤʝʪʘʙʦʣʽʪ ʤʦʞʣʠʚʦ ʚʠʟʥʘʯʠʪʠ ʫ ʤʝʞʘʭ ʢʦʥʮʝʥʪʨʘʮʽʡ 

20,0 ī 200,0 ʤʢʛ/ʤʣ. ɺʽʜʥʦʩʥʘ ʥʝʚʠʟʥʘʯʝʥʽʩʪʴ ʩʝʨʝʜʥʴʦʛʦ ʨʝʟʫʣʴʪʘʪʫ 

ʜʣʷ ʢʣʦʧʽʜʦʛʨʝʣʶ ʩʪʘʥʦʚʠʪʴ Ñ 1,24 %, ʜʣʷ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ 

ʢʠʩʣʦʪʠ Ñ2,54 %.  

ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʤʝʪʦʜʠʢʠ ʢʽʣʴʢʽʩʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʶ ʪʘ 

ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ ɺɽʈʍ-. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʨʝʧʘʨʘʪ 

ʪʘ ʡʦʛʦ ʤʝʪʘʙʦʣʽʪ ʤʦʞʣʠʚʦ ʚʠʟʥʘʯʠʪʠ ɺɽʈʍ-ʤʝʪʦʜʦʤ ʫ ʤʝʞʘʭ 

ʢʦʥʮʝʥʪʨʘʮʽʡ 1ï400 ʤʢʛ/ʤʣ ʟ ʚʽʜʥʦʩʥʦʶ ʥʝʚʠʟʥʘʯʝʥʽʩʪʶ  ʩʝʨʝʜʥʴʦʛʦ 

ʨʝʟʫʣʴʪʘʪʫ ʜʣʷ ʢʣʦʧʽʜʦʛʨʝʣʶ Ñ1,75 %, ʘ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦ-

ʪʠ ï 2,02 % .  

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʩʽ ʨʦʟʨʦʙʣʝʥʽ ʤʝʪʦʜʠʢʠ ʥʝ ʥʘʚʘʥʪʘʞʝʥʽ ʩʠʩʪʝ-

ʤʘʪʠʯʥʦʶ ʧʦʤʠʣʢʦʶ, ʘ ʨʽʟʥʠʮʽ ʤʽʞ ʚʽʜʧʦʚʽʜʥʠʤʠ ʟʥʘʯʝʥʥʷʤʠ 

ʩʝʨʝʜʥʴʦʢʚʘʜʨʘʪʠʯʥʦʾ ʧʦʤʠʣʢʠ ʪʘ ʩʝʨʝʜʥʽʭ ʨʝʟʫʣʴʪʘʪʽʚ ʥʝ ʻ ʟʥʘʯʫʱʠ-

ʤʠ, ʪʦʙʪʦ ʨʝʟʫʣʴʪʘʪʠ ʢʽʣʴʢʽʩʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʶ ʪʘ 

ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ ʻ ʚʽʜʪʚʦʨʶʚʘʥʠʤʠ ʪʘ ʜʦʩʪʦʚʽʨʥʠʤʠ.. 

4. ɺʩʪʘʥʦʚʣʝʥʦ ʦʧʪʠʤʘʣʴʥʽ ʫʤʦʚʠ ʝʢʩʪʨʘʢʮʽʾ ʢʣʦʧʽʜʦʛʨʝʣʶ ʪʘ ʡʦʛʦ 

ʤʝʪʘʙʦʣʽʪʫ ʽʟ ʚʦʜʥʠʭ ʨʦʟʯʠʥʽʚ ïʥʘʡʙʽʣʴʰ ʚʠʩʦʢʠʡ ʩʪʫʧʽʥʴ ʝʢʩʪʨʘʢʮʽʾ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʭʣʦʨʦʬʦʨʤ ʪʘ ʜʽʝʪʠʣʦʚʠʡ ʝʪʝʨ ʚ ʢʠʩʣʦʤʫ (ʜʣʷ 

ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ) ʪʘ ʣʫʞʥʦʤʫ (ʜʣʷ ʢʣʦʧʽʜʦʛʨʝʣʶ) ʩʝ-

ʨʝʜʦʚʠʱʘʭ. ɻʝʢʩʘʥ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʦʯʠʩʪʢʠ ʷʢ çʢʠʩʣʦʛʦè, 

ʪʘʢ ʽ çʣʫʞʥʦʛʦè ʚʠʪʷʛʫ ʽʟ ʙʽʦʣʦʛʽʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. 

5. ɺʧʝʨʰʝ ʜʦʩʣʽʜʞʝʥʦ ʤʦʞʣʠʚʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʠʭ ʫ 

ʭʽʤʽʢʦ-ʪʦʢʩʠʢʦʣʦʛʽʯʥʦʤʫ ʘʥʘʣʽʟʽ ʤʝʪʦʜʽʚ ʽʟʦʣʶʚʘʥʥʷ ʦʨʛʘʥʽʯʥʠʭ 

ʨʝʯʦʚʠʥ ʢʠʩʣʦʪʥʦʛʦ  ʪʘ  ʦʩʥʦʚʥʦʛʦ  ʭʘʨʘʢʪʝʨʫ  ï  ʆ.  ʆ.  ɺʘʩʠʣʴʻʚʦʾ,  

ʉʪʘʩʘïʆʪʪʦ  ʪʘ  ɺ.  ʇ.  ʂʨʘʤʘʨʝʥʢʘ, ɺʘʣʦʚʘ ï  ʜʣʷ  ʚʠʜʽʣʝʥʥʷ  
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ʢʣʦʧʽʜʦʛʨʝʣʶ ʪʘ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ  ʽʟ  ʙʽʦʣʦʛʽʯʥʦʛʦ  

ʤʘʪʝʨʽʘʣʫ. ɺʩʪʘʥʦʚʣʝʥʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʽʟʦʣʶʚʘʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʶ ʟ 

ʙʽʦʣʦʛʽʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʦʜʠʬʽʢʦʚʘʥʦʛʦ ʤʝʪʦʜʫ 

ʂʨʘʤʘʨʝʥʢʦï ʤʝʪʦʜ ʟʘʙʝʟʧʝʯʫʻ ʚʠʜʽʣʝʥʥʷ ~65% ʧʨʝʧʘʨʘʪʫ, ʜʣʷ 

ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ ï ʤʝʪʦʜ ʇ.ɺʘʣʦʚʘ, ʷʢʠʡ ʜʦʟʚʦʣʷʻ 

ʚʠʜʽʣʠʪʠ ʜʦ ~65% ʜʽʶʯʦʾ ʨʝʯʦʚʠʥʠ  ʈʦʟʨʦʙʣʝʥʦ ʝʬʝʢʪʠʚʥʽ ʤʝʪʦʜʠʢʠ 

ʚʠʜʽʣʝʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʶ ʟ ʙʽʦʣʦʛʽʯʥʦʾ ʪʢʘʥʠʥʠ ʭʣʦʨʦʬʦʨʤʦʤ. ɯʟ 

ʪʢʘʥʠʥʠ ʧʝʯʽʥʢʠ ʜʘʥʠʤ ʤʝʪʦʜʦʤ ʚʠʜʽʣʷʻʪʴʩʷ 81 % ʜʦʩʣʽʜʞʫʚʘʥʦʾ 

ʩʧʦʣʫʢʠ. ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʘ ʢʠʩʣʦʪʘ ʟʘ ʮʽʻʶ 

ʤʝʪʦʜʠʢʦʶ ʽʟ ʙʽʦʣʦʛʽʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʥʝ ʽʟʦʣʶʻʪʴʩʷ. 

6. ʈʦʟʨʦʙʣʝʥʦ ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʤʝʪʦʜʠʢʠ ʽʟʦʣʶʚʘʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʶ ʪʘ 

ʢʣʦʧʽʜʦʛʨʝʣʴ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ ʽʟ ʙʽʦʣʦʛʽʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ  ʟʘ  

ʜʦʧʦʤʦʛʦʶ  ʭʣʦʨʦʬʦʨʤʫ  ʪʘ  ʤʝʪʦʜʠʢʠ  ʚʠʜʽʣʝʥʥʷ ʢʣʦʧʽʜʦʛʨʝʣʶ ʪʘ ʡʦʛʦ 

ʤʝʪʘʙʦʣʽʪʫ ʟ ʙʽʦʣʦʛʽʯʥʠʭ ʨʽʜʠʥ ʦʨʛʘʥʽʟʤʫ (ʢʨʦʚʽ, ʩʝʯʽ). ɿʘʧʨʦʧʦʥʦʚʘʥʦ 

ʤʝʪʦʜʠʢʫ ʦʯʠʱʝʥʥʷ ʚʽʜ  ʩʧʽʚʝʢʩʪʨʘʢʪʠʚʥʠʭ  ʨʝʯʦʚʠʥ  ʫ  ʚʠʪʷʛʘʭ  ʽʟ 

ʙʽʦʣʦʛʽʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʤʝʪʦʜʫ ʊʐʍ. 

7. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʴ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʩʭʝʤʫ ʩʧʨʷʤʦʚʘʥʦʛʦ 

ʘʥʘʣʽʟʫ ʙʽʦʣʦʛʽʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʥʘ ʢʣʦʧʽʜʦʛʨʝʣʴ. 
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ɼʆɼɸʊʂʀ 
 

ɼʦʜʘʪʦʢ ɸ. ʉʧʠʩʦʢ ʧʫʙʣʽʢʘʮʽʡ 
 

1. ɹʦʥʜʘʨ ɺ. ʉ., ɸʥʦʩʦʚʘ ʃ. ʉ. ɺʠʩʦʢʦʝʬʝʢʪʠʚʥʘ ʨʽʜʠʥʥʘ ʭʨʦʤʘʪʦʛʨʘʬʽʷ ʚ 

ʘʥʘʣʽʟʽ ʢʣʦʧʽʜʦʛʨʝʣʶ. ʌʘʨʤʘʮʝʚʪʠʯʥʠʡ  ʯʘʩʦʧʠʩ. 2012. ˉ4 (24). ʉ. 73 ï 

78.(ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ ʫ ʨʦʙʦʪʽ  - 80% (ʦʩʦʙʠʩʪʦ ʟʜʦʙʫʚʘʯʝʤ 

ʧʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ, ʚʠʢʦʥʘʥʽ  ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦ-

ʩʣʽʜʞʝʥʥʷ, ʧʽʜʛʦʪʦʚʣʝʥʦ ʩʪʘʪʪʶ ʜʦ ʜʨʫʢʫ)). 

 

2. ɹʦʥʜʘʨ ɺ. ʉ., ɸʥʦʩʦʚʘ ʃ. ʉ. ɽʢʩʪʨʘʢʮʽʡʥʦ-ʬʦʪʦʤʝʪʨʠʯʥʝ ʚʠʟʥʘʯʝʥʥʷ 

ʢʣʦʧʽʜʦʛʨʝʣʶ. ʋʢʨʘʾʥʩʴʢʠʡ ʤʝʜʠʯʥʠʡ ʘʣʴʤʘʥʘʭ. 2012. ʊ. 15, ˉ5 (ʜʦʜʘ-

ʪʦʢ). ʉ. 43 ï 44.(ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ ʫ ʨʦʙʦʪʽ - 80% - (ʦʩʦʙʠʩʪʦ 

ʟʜʦʙʫʚʘʯʝʤ ʧʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ, ʚʠʢʦʥʘʥʽ  ʝʢʩʧʝʨʠ-

ʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʧʽʜʛʦʪʦʚʣʝʥʦ ʩʪʘʪʪʶ ʜʦ ʜʨʫʢʫ)). 
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ʪʘ ʡʦʛʦ ʤʝʪʘʙʦʣʽʪʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʪʦʜʫ ʪʦʥʢʦʰʘʨʦʚʦʾ ʭʨʦʤʘʪʦʛʨʘʬʽʾ . 

ʋʢʨʘʾʥʩʴʢʠʡ ʤʝʜʠʯʥʠʡ ʘʣʴʤʘʥʘʭ. 2013. ʊ. 16, ˉ1. ʉ. 50 ï 52. (ʆʩʦʙʠʩʪʠʡ 

ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ ʫ ʨʦʙʦʪʽ -65% - (ʦʩʦʙʠʩʪʦ ʟʜʦʙʫʚʘʯʝʤ ʧʨʦʚʝʜʝʥʦ ʝʢʩ-
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34 ï 37. (ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ ʫ ʨʦʙʦʪʽ -60% (ʦʩʦʙʠʩʪʦ ʟʜʦʙʫʚʘ-
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ʪʦʚʣʝʥʦ ʩʪʘʪʪʶ ʜʦ ʜʨʫʢʫ)). 
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ʠ ʝʛʦ ʤʝʪʘʙʦʣʠʪʘ ʠʟ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʞʠʜʢʦʩʪʝʡ . ʌʘʨʤʘʮʠʷ ʂʘʟʘʭʩʪʘʥʘ. 
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ʟʜʦʙʫʚʘʯʝʤ ʧʨʦʚʝʜʝʥʠʡ ʟʙʽʨ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʜʘʥʠʭ, ʧʨʦʚʝʜʝʥʦ ʝʢʩʧʝʨʠʤʝ-

ʥʪʘʣʴʥʫ ʭʤ̔ʽʯʥʫ ʯʘʩʪʠʥʫ ʜʦʩʣʽʜʞʝʥʥʷ, ʧʽʜʛʦʪʦʚʣʝʥʦ ʩʪʘʪʪʶ ʜʦ ʜʨʫʢʫ)) 

 

7. Bondar V. S. Anosova L. S. Development of the isolation procedure for clopi-

dogrel using oxalic acid. Actual Questions of Development of New Drugs: 

Book of Abstracts of XX International Scientific and Practical Conference of 

Young Scientists and Students Devoted to the 90th Anniversary of Doctor of 

Science in Pharmacy, Professor Dmitri Pavlovych Salo, April 25 ï 26, 2013. 

Kharkiv. Kharkiv: NUPh, 2013. P. 76. (ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ ʫ ʨʦ-

ʙʦʪʽ  - 80% (ʦʩʦʙʠʩʪʦ ʟʜʦʙʫʚʘʯʝʤ ʧʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝ-

ʨʝʣ, ʚʠʢʦʥʘʥʦ  ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʧʽʜʛʦʪʦʚʣʝʥʦ ʩʪʘʪʪʶ ʜʦ 

ʜʨʫʢʫ)) 

 

8. ɸʥʦʩʦʚʘ ʃ. ʉ., ɹʦʥʜʘʨ ɺ. ʉ.ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʭʠʤʠʢʦ-ʪʦʢʩʠʢʦʣʦʛʠʯʝʩʢʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʣʦʧʠʜʦʛʨʝʣʷ. ɺʧʨʦʚʘʜʞʝʥʥʷ ʩʫʯʘʩʥʠʭ ʥʘʫʢʦʚʠʭ ʜʦʩʷʛ-

ʥʝʥʴ ʚ ʩʫʜʦʚʫ ʝʢʩʧʝʨʪʠʟʫ: ʤʘʪʝʨʽʘʣʠ ɺʩʝʫʢʨ. ʥʘʫʢ.-ʧʨʘʢʪ. ʢʦʥʬ. ʟ ʤʽʞ-

ʥʘʨ. ʫʯʘʩʪʶ, ʧʨʠʩʚʷʯ. 140-ʨʽʯʯʶ ʟ ʜʥʷ ʥʘʨʦʜʞ. ɿʘʩʣ. ʧʨʦʬ. ʄ. ʉ. ɹʦʢʘʨʽ-

ʫʩʘ ʪʘ 110-ʨʽʯʯʶ ʟ ʜʥʷ ʥʘʨʦʜʞ. ʧʨʦʬ. ʄ. ʄ. ɹʦʢʘʨʽʫʩʘ, 10 ï 11 ʚʝʨʝʩ. 

2009 ʨ., ʍʘʨʢʽʚ. 2009. ʉ. 302 ï 304. (ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ ʫ ʨʦ-

ʙʦʪʽ  - 95% (ʦʩʦʙʠʩʪʦ ʟʜʦʙʫʚʘʯʝʤ ʧʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝ-

ʨʝʣ, ʤʘʪʝʨʽʘʣ ʧʽʜʛʦʪʦʚʣʝʥ ʜʦ ʜʨʫʢʫ)) 
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9. ɹʦʥʜʘʨ ɺ. ʉ.,. ɸʥʦʩʦʚʘ ʃ. ʉ. ʈʦʟʨʦʙʢʘ ʤʝʪʦʜʽʚ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʢʣʦʧʽʜʦʛʨʝ-

ʣʶ, ʧʨʠʜʘʪʥʠʭ ʜʣʷ ʭʽʤʽʢʦ-ʪʦʢʩʠʢʦʣʦʛʽʯʥʦʛʦ ʘʥʘʣʽʟʫ. ʌʘʨʤʘʮʽʷ ʋʢʨʘʾʥʠ. 
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ʜʞʝʨʝʣ, ʚʠʢʦʥʘʥʦ  ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʘʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ 

ʜʦʩʣʽʜʞʝʥʥʷ, ʧʽʜʛʦʪʦʚʣʝʥ ʤʘʪʝʨʽʘʣʫ ʜʦ ʜʨʫʢʫ)) 

 

10. ɹʦʥʜʘʨ ɺ. ʉ., ɸʥʦʩʦʚʘ ʃ. ʉ., ʐʦʚʢʦʚʘ ɿ. ɺ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʪʦʥʢʦʰʘʨʦʚʦʾ 

ʭʨʦʤʘʪʦʛʨʘʬʽʾ ʜʣʷ ʘʥʘʣʽʟʫ ʢʣʦʧʽʜʦʛʨʝʣʶ ʪʘ ʡʦʛʦ ʤʝʪʘʙʦʣʽʪʫ. ʉʽʥʪʝʟ ʽ 

ʘʥʘʣʽʟ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ ʽ ʣʽʢʘʨʩʴʢʠʭ ʩʫʙʩʪʘʥʮʽʡ: ʊʝʟʠ ʜʦʧʦ-

ʚʽʜʝʡ ɺʩʝʫʢʘʾʥʩʴʢʦʾ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ ʟ ʤʽʞʥʘʨʦʜʥʦʶ 

ʫʯʘʩʪʶ, ʧʨʠʩʚʷʯʝʥʦʾ 80-ʨʽʯʯʶ ʟ ʜʥʷ ʥʘʨʦʜʞʝʥʥʷ ʜʦʢʪʦʨʘ ʬʘʨʤʘʮʝʚʪʠʯ-

ʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨʘ ʆ.ʄ. ɻʘʡʜʫʢʝʚʠʯʘ, 12 ï 13 ʢʚʽʪʥʷ 2018 ʨ., ʍʘʨʢʽʚ. 

2018. ï ʉ. 358.  (ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ ʫ ʨʦʙʦʪʽ  - 60% (ʦʩʦʙʠʩʪʦ 

ʟʜʦʙʫʚʘʯʝʤ ʧʨʦʚʝʜʝʥʦ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʫ ʭʽʤʽʯʥʫ ʯʘʩʪʠʥʫ ʜʦʩʣʽʜʞʝʥʥʷ, 

ʧʽʜʛʦʪʦʚʣʝʥʦ ʩʪʘʪʪʶ ʜʦ ʜʨʫʢʫ)). 

 

11. ɸʥʦʩʦʚʘ ʃ. ʉ., ɹʦʥʜʘʨ ɺ. ʉ., ʐʦʚʢʦʚʘ ɿ. ɺ. ʍʽʤʽʢʦ-ʪʦʢʩʠʢʦʣʦʛʽʯʥʠʡ ʘʥʘ-

ʣʽʟ ʙʽʦʣʦʛʽʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʥʘ ʢʣʦʧʽʜʦʛʨʝʣʴ: ʄʝʪʦʜʠʯʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ. 

ʂʠʾ ʚ. 2014. .25ʩ. (ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ ʫ ʨʦʙʦʪʽ - 55% ( ʦʩʦʙʠʩ-

ʪʦ ʟʜʦʙʫʚʘʯʝʤ ʚʠʢʦʥʘʥʘ ʯʘʩʪʠʥʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ, ʧʽʜ-

ʛʦʪʦʚʣʝʥʽ ʤʘʪʝʨʽʘʣʠ ʜʣʷ ʧʦʜʘʥʥʷ ʚ ʫʢʨʘʾʥʩʴʢʠʡ ʮʝʥʪʨ ʥʘʫʢʦʚʦʾ ʤʝʜʠʯʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʧʘʪʝʥʪʥʦ-ʣʽʮʝʥʟʽʡʥʦʾ ʨʦʙʦʪʠ)). 
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ɸʧʨʦʙʘʮʽʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʠʩʝʨʪʘʮʽʾ 

 

ʆʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ ʨʦʙʦʪʠ ʚʠʢʣʘʜʝʥʦ ʪʘ ʦʙʛʦʚʦʨʝʥʦ ʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʠʭ 

ʢʦʥʬʝʨʝʥʮʽʷʭ ʨʽʟʥʦʛʦ ʨʽʚʥʷ: 

1. ɺʩʝʫʢʨʘʾʥʩʴʢʽʡ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ: çɺʧʨʦʚʘʜʞʝʥʥʷ ʩʫ-

ʯʘʩʥʠʭ ʥʘʫʢʦʚʠʭ ʜʦʩʷʛʥʝʥʴ ʚ ʩʫʜʦʚʫ ʝʢʩʧʝʨʪʠʟʫ (ʍʘʨʢʽʚ, 10-11 ʚʝʨʝʩʥʷ 

2009, ʬʦʨʤʘ ʫʯʘʩʪʽ ï ʧʫʙʣʽʢʘʮʽʷ ʪʝʟ). 

2. IIV ʅʘʮʽʦʥʘʣʴʥʠʡ ʟ`ʾʟʜ ʬʘʨʤʘʮʝʚʪʽʚ ʋʢʨʘʾʥʠ çʌʘʨʤʘʮʽʷ ʋʢʨʘʾʥʠ. ʇʦʛ-

ʣʷʜ ʫ ʤʘʡʙʫʪʥʻè (ʍʘʨʢʽʚ, 15-17 ʚʝʨʝʩʥʷ, 2010, ʬʦʨʤʘ ʫʯʘʩʪʽ ï ʧʫʙʣʽʢʘ-

ʮʽʷ ʪʝʟ). 

3. ɺʩʝʫʢʨʘʾʥʩʴʢʦʾ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ, ʧʨʠʩʚʷʯʝʥʦʾ 80-ʨʽʯʯʶ 

ʟ ʜʥʷ ʥʘʨʦʜʞʝʥʥʷ ʧʨʦʬʝʩʦʨʘ ʆ.ʄ. ɻʘʡʜʫʢʝʚʠʯʘ çʉʽʥʪʝʟ ʪʘ ʘʥʘʣʽʟ ʙʽʦʣʦ-

ʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ ʽ ʣʽʢʘʨʩʴʢʠʭ ʩʫʙʩʪʘʥʮʽʡè (ʍʘʨʢʽʚ,  25-26 ʢʚʽʪ-

ʥʘʷ 2013, ʬʦʨʤʘ ʫʯʘʩʪʽ ï ʧʫʙʣʽʢʘʮʽʷ ʪʝʟ). 

4. XX International Scientific and Practical Conference of Young Scientists 

and Students Devoted to the 90th Anniversary of Doctor of Science in 

Pharmacy, Professor Dmitri Pavlovych Salo çDevelopment of the isolation 

procedure for clopidogrel using oxalic acid. Actual Questions of Develop-

ment of New Drugsè (Kharkiv, April 25 ï 26, 2013., ʬʦʨʤʘ ʫʯʘʩʪʽ ï ʧʫʙʣʽ-

ʢʘʮʽʷ ʪʝʟ). 

5. ɺʩʝʫʢʨʘʾʥʩʴʢʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ ʟ ʤʽʞʥʘʨʦʜʥʦʶ ʫʯʘʩʪʶ, 

ʧʨʠʩʚʷʯʝʥʘ 140-ʨʽʯʯʶ ʟ ʜʥʷ ʥʘʨʦʜʞʝʥʥʷ ɿʘʩʣʫʞʝʥʦʛʦ ʧʨʦʬ. ʄ. ʉ. ɹʦ-

ʢʘʨʽʫʩʘ ʪʘ 110-ʨʽʯʯʶ ʟ ʜʥʷ ʥʘʨʦʜʞʝʥʥʷ ʧʨʦʬ. ʄ. ʄ. ɹʦʢʘʨʽʫʩʘ (ʍʘʨʢʽʚ, 

2018). 
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