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ɺɺɽɼɽʅʀɽ 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʪʝʤʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʉʦʛʣʘʩʥʦ ʧʨʦʝʢʪʫ çʉʪʨʘʪʝʛʠʷ ʨʘʟʚʠʪʠʷ 

ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʚ ʈʌ ʜʦ 2030 ʛ.è ʧʝʨʚʦʦʯʝʨʝʜʥʦʡ ʟʘʜʘʯʝʡ 

ʩʯʠʪʘʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ, ʘ ʪʘʢʞʝ ʫʚʝʣʠʯʝʥʠʝ ʜʦʣʠ 

ʵʢʩʧʦʨʪʘ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, 

ʘʢʪʫʘʣʴʥʳʤʠ ʷʚʣʷʶʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʨʘʟʨʘʙʦʪʢʠ ʠ ʚʥʝʜʨʝʥʠʷ 

ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ (ʃʇ) ʥʘ ʦʩʥʦʚʝ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ 

(ʃʈʉ), ʧʨʝʚʦʩʭʦʜʩʪʚʘʤʠ ʢʦʪʦʨʳʭ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʭʠʤʠʯʝʩʢʠ ʧʨʝʧʘʨʘʪʘʤʠ, 

ʷʚʣʷʶʪʩʷ ʤʝʥʴʰʘʷ ʪʦʢʩʠʯʥʦʩʪʴ, ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʜʝʡʩʪʚʠʷ, ʤʷʛʢʠʡ 

ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʡ ʵʬʬʝʢʪ, ʘ ʪʘʢʞʝ ʟʘʯʘʩʪʫʶ ʙʦʣʝʝ ʥʠʟʢʘʷ ʩʪʦʠʤʦʩʪʴ (ʂʠʩʝʣʝʚʘ 

ʊ.ʃ., 2010; ʂʫʨʢʠʥ ɺ.ɸ., 2015). 

ʇʨʝʧʘʨʘʪʳ ʥʘ ʦʩʥʦʚʝ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ 

ʧʨʦʬʠʣʘʢʪʠʢʠ ʠ ʣʝʯʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʡ ʦʨʛʘʥʦʚ ʠ ʩʠʩʪʝʤ ʦʨʛʘʥʠʟʤʘ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, 

ʧʨʠ ʟʘʙʦʣʝʚʘʥʠʷʭ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʩʣʘʙʠʪʝʣʴʥʳʝ ʧʨʝʧʘʨʘʪʳ ʥʘ ʦʩʥʦʚʝ ʃʈʉ.  ʇʝʨʩʧʝʢʪʠʚʥʳʤʠ ʚ ʜʘʥʥʦʤ ʦʪʥʦʰʝʥʠʠ 

ʩʯʠʪʘʶʪʩʷ ʨʘʩʪʝʥʠʷ ʨʦʜʘ ɸʣʦʵ (ʐʤʳʛʘʨʝʚʘ ɸ.ɸ., 2017; ɿʠʣʬʠʢʘʨʦʚ ʀ.ʅ., 2010). 

ʈʦʜ ɸʣʦʵ ʦʪʥʦʩʠʪʩʷ ʢ ʩʝʤʝʡʩʪʚʫ ʘʩʬʦʜʝʣʦʚʳʭ (Asphodelaceae) ʠ ʥʘʩʯʠʪʳʚʘʝʪ 

ʙʦʣʝʝ 300 ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ. ɺ ʈʦʩʩʠʠ ʧʦʧʫʣʷʨʥʳʤ ʚʠʜʦʤ ʷʚʣʷʝʪʩʷ ʘʣʦʵ 

ʜʨʝʚʦʚʠʜʥʦʝ (Aloe arborescens Mill.), ʥʘʜʝʣʝʥʥʦʝ ʚʳʥʦʩʣʠʚʦʩʪʴʶ ʠ 

ʥʝʧʨʠʭʦʪʣʠʚʦʩʪʴʶ ʢ ʫʩʣʦʚʠʷʤ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ɸʣʦʵ ʜʨʝʚʦʚʠʜʥʦʝ (Aloe 

arborescens Mill.) ʚ ʤʝʜʠʮʠʥʩʢʦʡ ʧʨʘʢʪʠʢʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʢʘʯʝʩʪʚʝ 

ʩʣʘʙʠʪʝʣʴʥʦʛʦ, ʨʝʛʝʥʝʨʠʨʫʶʱʝʛʦ, ʦʙʱʝʪʦʥʠʟʠʨʫʶʱʝʛʦ, ʘʜʘʧʪʦʛʝʥʥʦʛʦ ʠ 

ʙʠʦʩʪʠʤʫʣʠʨʫʶʱʝʛʦ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʩʨʝʜʩʪʚʘ (ʐʤʳʛʘʨʝʚʘ ɸ.ɸ., 2017; 

ɿʠʣʬʠʢʘʨʦʚ ʀ.ʅ., 2008).  

ɺ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʨʝʝʩʪʨʝ ʃʉ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʩʣʝʜʫʶʱʠʝ ʧʨʝʧʘʨʘʪʳ 

ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ: çɸʣʦʵ ʵʢʩʪʨʘʢʪ ʞʠʜʢʠʡè (ʆɸʆ "ɼɸʃʔʍʀʄʌɸʈʄ", ʆɸʆ 

"ɽʨʝʚʘʥʩʢʘʷ ʭʠʤʠʢʦ-ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʘʷ ʬʠʨʤʘ", ɿɸʆ "ɺʀʌʀʊɽʍ); çɸʣʦʵ ʩʦʢè 

(ɿɸʆ "ɺʀʌʀʊɽʍ"); çɸʣʦʵ ʵʢʩʪʨʘʢʪ ʩʫʭʦʡè (ʆʆʆ "ʆʣʠʛʦʬʘʨʤ"), çɸʣʦʵ 

ʣʠʥʠʤʝʥʪè (ɿɸʆ "ɺʀʌʀʊɽʍ"); çɸʣʦʵ ʩʠʨʦʧ ʩ ʞʝʣʝʟʦʤè (ɿɸʆ "ɺʀʌʀʊɽʍ"); 
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çɸʣʦʨʦʤè (ɿɸʆ "ɺʀʌʀʊɽʍ"); çɸʣʦʵ-ʧʣʶʩè (ʆʆʆ "ɼʆʂʊʆʈ ʅ"); çɸʣʦʵ ɼʅè 

(ʆʆʆ "ɼʆʂʊʆʈ ʅ"). ʅʝʩʤʦʪʨʷ ʥʘ ʢʘʞʫʱʝʝʩʷ ʨʘʟʥʦʦʙʨʘʟʠʝ ʧʨʝʧʘʨʘʪʦʚ ʘʣʦʵ, ʚ 

ʬʦʨʤʝ ʩʫʧʧʦʟʠʪʦʨʠʠ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ ʪʦʣʴʢʦ ʦʜʠʥ ʛʦʤʝʦʧʘʪʠʯʝʩʢʠʡ ʧʨʝʧʘʨʘʪ 

(çɸʣʦʵ ɼʅè). 

 ɺ ʩʪʨʘʥʘʭ ʟʘʨʫʙʝʞʴʷ ʚ ʤʝʜʠʮʠʥʩʢʦʡ ʧʨʘʢʪʠʢʝ ʠ ʚ ʢʦʩʤʝʪʦʣʦʛʠʠ ʰʠʨʦʢʦ 

ʧʨʠʤʝʥʷʝʪʩʷ ʘʣʦʵ ʙʘʨʙʘʜʦʩʩʢʦʝ (ʘʣʦʵ ʠʩʪʠʥʥʳʡ, ʧʦ - ʣʘʪʳʥʠ ð Aloe barbadensis 

Mill., ʩʠʥʦʥʠʤ ð Aloe vera L. Ex Webb), ʟʘ ʩʯʝʪ ʮʝʥʥʦʛʦ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ, ʘ 

ʪʘʢʞʝ ʙʣʘʛʦʜʘʨʷ ʨʝʛʝʥʝʨʠʨʫʶʱʝʤʫ, ʙʘʢʪʝʨʠʦʩʪʘʪʠʯʝʩʢʦʤʫ ʠ ʩʣʘʙʠʪʝʣʴʥʦʤʫ 

ʜʝʡʩʪʚʠʶ. ɺ ʩʪʨʘʥʘʭ ɽʚʨʦʧʳ ʠ ɸʤʝʨʠʢʠ ʦʩʥʦʚʥʳʤʠ ʧʨʝʧʘʨʘʪʘʤʠ ʘʣʦʵ ʚʝʨʘ 

ʷʚʣʷʶʪʩʷ ʛʝʣʠ ʠ ʩʦʢʠ (Moniruzzaman M., Rokeya B., Ahmed S., Bhowmik A., Khalil 

M.I., Gan S.H., 2012). ɺ ʈʦʩʩʠʠ ʘʣʦʵ ʚʝʨʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʦʣʴʢʦ ʚ ʢʘʯʝʩʪʚʝ 

ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʜʦʙʘʚʦʢ (ɹɸɼ) ʠ ʢʦʩʤʝʪʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʧʨʦʙʣʝʤʘ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʩʳʨʴʷ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ ʠ 

ʘʣʦʵ ʚʝʨʘ ʥʝ ʨʝʰʝʥʘ. ɺ ɻʌ ʈʌ XIV ʠʟʜʘʥʠʷ ʬʘʨʤʘʢʦʧʝʡʥʳʝ ʩʪʘʪʴʠ ʥʘ ʩʳʨʴʝ ʘʣʦʵ 

ʜʨʝʚʦʚʠʜʥʦʛʦ ʠ ʘʣʦʵ ʚʝʨʘ ʥʝ ʧʨʝʜʩʪʘʚʣʝʥʳ.  

ɺʘʞʥʳʤ ʫʩʣʦʚʠʝʤ ʨʘʟʨʘʙʦʪʢʠ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʥʘ ʦʩʥʦʚʝ ʩʳʨʴʷ 

ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ ʠ ʘʣʦʵ ʚʝʨʘ ʷʚʣʷʝʪʩʷ ʫʛʣʫʙʣʝʥʥʦʝ ʠʟʫʯʝʥʠʝ ʭʠʤʠʯʝʩʢʦʛʦ 

ʩʦʩʪʘʚʘ, ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʤʝʪʦʜʦʚ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ, ʚ ʦʩʥʦʚʝ ʢʦʪʦʨʳʭ ʣʝʞʠʪ 

ʨʘʟʨʘʙʦʪʢʘ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʃʈʉ ʧʦ ʚʝʜʫʱʝʡ ʛʨʫʧʧʝ 

ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʩʦʝʜʠʥʝʥʠʡ (ʂʫʨʢʠʥ ɺ.ɸ., 2007). ʈʝʰʝʥʠʝ ʚʦʧʨʦʩʦʚ 

ʨʘʟʨʘʙʦʪʢʠ ʤʝʪʦʜʠʢ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʥʦʚʳʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʠʪʝʣʴʥʳʭ 

ʧʨʝʧʘʨʘʪʦʚ ʥʝʨʘʟʨʳʚʥʦ ʩʚʷʟʘʥʦ ʩ ʨʘʟʨʘʙʦʪʢʦʡ ʫʥʠʬʠʮʠʨʦʚʘʥʥʳʭ ʤʝʪʦʜʠʢ ʘʥʘʣʠʟʘ 

ʩʳʨʴʷ ʠ ʧʨʝʧʘʨʘʪʦʚ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʪʘʥʜʘʨʪʥʳʭ ʦʙʨʘʟʮʦʚ (ʉʘʤʳʣʠʥʘ ʀ.ɸ. ʠ 

ʜʨ., 1994; 2006; ɸʨʟʘʤʘʩʮʝʚ ɸ.ʇ. ʠ ʜʨ., 2000).  

ʉʪʝʧʝʥʴ ʨʘʟʨʘʙʦʪʘʥʥʦʩʪʠ ʪʝʤʳ. ɺ ɻʌ ʈʌ XIV ʠʟʜʘʥʠʷ ʬʘʨʤʘʢʦʧʝʡʥʳʭ 

ʩʪʘʪʝʡ ʥʘ ʩʳʨʴʝ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʨʦʜʘ ɸʣʦʵ ʥʝʪ. ʈʦʩʩʠʡʩʢʠʤʠ ʫʯʝʥʳʤʠ 

(ɿʠʣʬʠʢʘʨʦʚ ʀ.ʅ., ʆʣʝʥʥʠʢʦʚ ɼ.ʅ., ʀʙʨʘʛʠʤʦʚ ʊ.ɸ., 2010) ʧʨʝʜʣʦʞʝʥʳ ʤʝʪʦʜʠʢʠ 

ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʩʳʨʴʷ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ ʤʝʪʦʜʦʤ ʊʉʍ (ʪʦʥʢʦʩʣʦʡʥʘʷ 

ʭʨʦʤʘʪʦʛʨʘʬʠʷ) ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚ ʢʘʯʝʩʪʚʝ ʧʦʜʚʠʞʥʦʡ ʬʘʟʳ ï ʧʝʪʨʦʣʝʣʴʥʳʡ 

ʵʬʠʨ-ʘʮʝʪʦʥ (7:3) ʠ ʜʝʪʝʢʮʠʝʡ ʚ ʋʌ-ʩʚʝʪʝ, ʘ ʪʘʢʞʝ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʘʥʘʣʠʟʘ 



7 

 

ʩʫʤʤʳ ʘʥʪʨʘʮʝʥʧʨʦʠʟʚʦʜʥʳʭ ʩʳʨʴʷ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʝʩʢʠʤ 

ʤʝʪʦʜʦʤ ʚ ʧʝʨʝʩʯʝʪʝ ʥʘ ʩʪʘʥʜʘʨʪʥʳʡ ʦʙʨʘʟʝʮ ʘʣʦʵ-ʵʤʦʜʠʥʘ. ɺ ɹʨʠʪʘʥʩʢʦʡ, 

ɽʚʨʦʧʝʡʩʢʦʡ, ʗʧʦʥʩʢʦʡ ʠ ɸʤʝʨʠʢʘʥʩʢʦʡ ʬʘʨʤʘʢʦʧʝʷʭ ʢʘʯʝʩʪʚʝʥʥʳʡ ʘʥʘʣʠʟ 

ʣʠʩʪʴʝʚ ʘʣʦʵ ʚʝʨʘ ʧʨʦʚʦʜʷʪ ʩ ʧʦʤʦʱʴʶ ʤʝʪʦʜʘ ʪʦʥʢʦʩʣʦʡʥʦʡ ʭʨʦʤʘʪʦʛʨʘʬʠʠ, ʩ 

ʜʦʙʘʚʣʝʥʠʝʤ ʤʝʪʘʥʦʣʘ ʠ ʥʘʛʨʝʚʘʥʠʝʤ ʜʦ ʢʠʧʝʥʠʷ ʠʩʭʦʜʥʦʛʦ ʨʘʩʪʚʦʨʘ. 

ʍʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʦʝ ʨʘʟʜʝʣʝʥʠʝ ʧʨʦʚʦʜʠʪʩʷ ʚ ʩʠʩʪʝʤʝ ʨʘʩʪʚʦʨʠʪʝʣʝʡ ʚʦʜʘ-

ʤʝʪʘʥʦʣ-ʵʪʠʣʘʮʝʪʘʪ (13:17:100). ʇʦʤʠʤʦ ʤʝʪʦʜʘ ʪʦʥʢʦʩʣʦʡʥʦʡ ʭʨʦʤʘʪʦʛʨʘʬʠʠ ʚ 

ʗʧʦʥʩʢʦʡ ʠ ɸʤʝʨʠʢʘʥʩʢʦʡ ʬʘʨʤʘʢʦʧʝʷʭ ʠʩʧʦʣʴʟʫʶʪ ʜʚʝ ʮʚʝʪʥʳʝ ʨʝʘʢʮʠʠ. ʇʝʨʚʘʷ 

ʨʝʘʢʮʠʷ ʠʜʝʪ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʜʝʢʘʛʠʜʨʘʪʘ ʪʝʪʨʘʙʦʨʘʪʘ ʥʘʪʨʠʷ ʠ ʚʦʜʳ, ʧʫʪʝʤ 

ʥʘʛʨʝʚʘʥʠʷ ʥʘ ʚʦʜʷʥʦʡ ʙʘʥʝ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʘʩʪʚʦʨ ʦʢʨʘʰʠʚʘʝʪʩʷ ʚ ʟʝʣʝʥʳʡ ʮʚʝʪ. 

ɺʦ ʚʪʦʨʦʡ ʨʝʘʢʮʠʠ ʢ ʠʩʧʳʪʫʝʤʦʤʫ ʨʘʩʪʚʦʨʫ ʜʦʙʘʚʣʷʶʪ ʘʟʦʪʥʫʶ ʢʠʩʣʦʪʫ, ʧʨʠ 

ʵʪʦʤ ʨʘʩʪʚʦʨ ʦʢʨʘʰʠʚʘʝʪʩʷ ʚ ʞʝʣʪʦ-ʢʦʨʠʯʥʝʚʳʡ ʮʚʝʪ, ʢʦʪʦʨʳʡ ʧʦʩʪʝʧʝʥʥʦ 

ʤʝʥʷʝʪʩʷ ʥʘ ʟʝʣʝʥʳʡ. 

ɺ ɹʨʠʪʘʥʩʢʦʡ, ʗʧʦʥʩʢʦʡ, ɽʚʨʦʧʝʡʩʢʦʡ ʬʘʨʤʘʢʦʧʝʷʭ ʠ ʬʘʨʤʘʢʦʧʝʝ ʉʐɸ 

ʧʨʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʤ ʘʥʘʣʠʟʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʝʩʢʠʡ ʤʝʪʦʜ, 

ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʨʦʮʝʥʪʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʧʨʦʠʟʚʦʜʥʳʭ ʛʠʜʨʦʢʩʠʘʥʪʨʘʮʝʥʘ, ʚ 

ʧʝʨʝʩʯʝʪʝ ʥʘ ʙʘʨʙʘʣʦʠʥ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʦʪʩʫʪʩʪʚʫʶʪ ʬʘʨʤʘʢʦʧʝʡʥʳʝ 

ʤʝʪʦʜʠʢʠ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʣʠʩʪʴʝʚ ʠ ʧʦʙʝʛʦʚ ʘʣʦʵ 

ʜʨʝʚʦʚʠʜʥʦʛʦ ʠ ʘʣʦʵ ʚʝʨʘ. ʇʨʝʜʣʦʞʝʥʥʳʝ ʟʘʨʫʙʝʞʥʳʝ ʬʘʨʤʘʢʦʧʝʡʥʳʝ ʤʝʪʦʜʠʢʠ 

ʘʥʘʣʠʟʘ ʠʤʝʶʪ ʨʘʟʣʠʯʥʳʝ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʝ ʧʦʜʭʦʜʳ. ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ, 

ʨʘʟʨʘʙʦʪʢʘ ʥʦʚʳʭ ʧʦʜʭʦʜʦʚ ʢ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʃʈʉ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʨʦʜʘ ʘʣʦʵ 

ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ. 

ʎʝʣʴ ʨʘʙʦʪʳ ʠ ʦʩʥʦʚʥʳʝ ʟʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʎʝʣʴʶ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʩʨʘʚʥʠʪʝʣʴʥʦʝ ʬʘʨʤʘʢʦʛʥʦʩʪʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʣʠʩʪʴʝʚ 

ʠ ʧʦʙʝʛʦʚ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ (ɸloe arborescens Mill.)  ʠ ʘʣʦʵ ʚʝʨʘ (Aloe vera L. ex 

Webb) ʚ ʧʣʘʥʝ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʤʝʪʦʜʦʚ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʩʳʨʴʷ ʠ ʧʨʝʧʘʨʘʪʦʚ 

ʜʘʥʥʳʭ ʨʘʩʪʝʥʠʡ. 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʥʝʦʙʭʦʜʠʤʦ ʙʳʣʦ ʨʝʰʠʪʴ ʩʣʝʜʫʶʱʠʝ 

ʟʘʜʘʯʠ: 
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1. ʉʠʩʪʝʤʘʪʠʟʠʨʦʚʘʪʴ ʠ ʦʙʦʙʱʠʪʴ ʣʠʪʝʨʘʪʫʨʥʳʝ ʜʘʥʥʳʝ ʧʦ ʚʦʧʨʦʩʘʤ 

ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ, ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʦʛʦ ʜʝʡʩʪʚʠʷ, ʧʨʠʤʝʥʝʥʠʷ ʠ 

ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ (ʃʈʉ) ʠ ʣʝʢʘʨʩʪʚʝʥʥʳʭ 

ʨʘʩʪʠʪʝʣʴʥʳʭ ʧʨʝʧʘʨʘʪʦʚ (ʃʈʇ) ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ ʠ ʘʣʦʵ ʚʝʨʘ. 

2. ʇʨʦʚʝʩʪʠ ʩʨʘʚʥʠʪʝʣʴʥʦʝ ʤʦʨʬʦʣʦʛʦ-ʘʥʘʪʦʤʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʣʠʩʪʴʝʚ 

ʠ ʧʦʙʝʛʦʚ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ (ɸloe arborescens Mill.) , ʘʣʦʵ ʚʝʨʘ (Aloe vera L. ex 

Webb). 

3. ʇʨʦʚʝʩʪʠ ʩʨʘʚʥʠʪʝʣʴʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʣʠʩʪʴʝʚ ʠ 

ʧʦʙʝʛʦʚ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ (ɸloe arborescens Mill.)  ʠ ʘʣʦʵ ʚʝʨʘ (Aloe vera L. ex 

Webb). 

4. ʈʘʟʨʘʙʦʪʘʪʴ ʤʝʪʦʜʠʢʠ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʣʠʩʪʴʝʚ ʠ ʧʦʙʝʛʦʚ ʘʣʦʵ 

ʜʨʝʚʦʚʠʜʥʦʛʦ (ɸloe arborescens Mill.)  ʠ ʘʣʦʵ ʚʝʨʘ (Aloe vera L. ex Webb). 

 5. ʈʘʟʨʘʙʦʪʘʪʴ ʤʝʪʦʜʠʢʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʩʫʤʤʳ 

ʘʥʪʨʘʮʝʥʧʨʦʠʟʚʦʜʥʳʭ ʚ ʣʠʩʪʴʷʭ ʠ ʧʦʙʝʛʘʭ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ (ɸloe arborescens 

Mill.)  ʠ ʘʣʦʵ ʚʝʨʘ (Aloe vera L. ex Webb). 

 6. ʈʘʟʨʘʙʦʪʘʪʴ ʧʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ ʜʣʷ ʩʳʨʴʷ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ (ɸloe 

arborescens Mill.)  ʠ ʘʣʦʵ ʚʝʨʘ (Aloe vera L. ex Webb). 

7. ʈʘʟʨʘʙʦʪʘʪʴ ʢʦʤʧʦʥʝʥʪʥʳʡ ʩʦʩʪʘʚ, ʦʙʦʩʥʦʚʘʪʴ ʚʚʝʜʝʥʠʝ ʩʦʢʘ, ʘ ʪʘʢʞʝ 

ʫʥʠʬʠʮʠʨʦʚʘʪʴ ʤʝʪʦʜʠʢʠ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʠʪʝʣʴʥʳʭ 

ʧʨʝʧʘʨʘʪʦʚ çʄʘʟʴ ʩ ʩʦʢʦʤ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦè, çʉʫʧʧʦʟʠʪʦʨʠʠ ʩ ʩʦʢʦʤ ʘʣʦʵ 

ʜʨʝʚʦʚʠʜʥʦʛʦè ʩ ʤʝʪʦʜʠʢʘʤʠ ʥʘ ʩʳʨʴʝ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʝ. 

8. ʅʘ ʦʩʥʦʚʝ ʨʝʟʫʣʴʪʘʪʦʚ ʬʘʨʤʘʢʦʛʥʦʩʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʨʘʟʨʘʙʦʪʘʪʴ 

ʧʨʦʝʢʪ ʬʘʨʤʘʢʦʧʝʡʥʦʡ ʩʪʘʪʴʠ çɸʣʦʵ ʣʠʩʪʴʷ ʠ ʧʦʙʝʛʠ ʩʚʝʞʠʝè. 

ʅʘʫʯʥʘʷ ʥʦʚʠʟʥʘ. ɺʧʝʨʚʳʝ ʚ ʩʨʘʚʥʠʪʝʣʴʥʦʤ ʧʣʘʥʝ ʧʨʦʚʝʜʝʥʦ ʤʦʨʬʦʣʦʛʦ-

ʘʥʘʪʦʤʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʣʠʩʪʴʝʚ ʠ ʧʦʙʝʛʦʚ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ ʠ ʘʣʦʵ ʚʝʨʘ. 

ɺ ʭʦʜʝ ʘʥʘʣʠʟʘ ʢʦʤʧʦʥʝʥʪʥʦʛʦ ʩʦʩʪʘʚʘ ʣʠʩʪʴʝʚ ʠ ʧʦʙʝʛʦʚ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ 

(Aloe arborescens Mill.) ʠ ʣʠʩʪʴʝʚ ʠ ʧʦʙʝʛʦʚ ʘʣʦʵ ʚʝʨʘ (Aloe vera L. Ex Webb) 

ʚʳʜʝʣʝʥʳ ʠ ʨʘʩʧʦʟʥʘʥʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʤʝʪʦʜʦʚ (1ʅ-ʗʄʈ-, 

13ʉ-ʗʄʈ-ʩʧʝʢʪʨʦʩʢʦʧʠʷ, ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʠ, ʤʘʩʩ-ʩʧʝʢʪʨʦʤʝʪʨʠʠ), ʭʠʤʠʯʝʩʢʠʭ 

ʧʨʝʚʨʘʱʝʥʠʡ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʚʝʱʝʩʪʚ, ʛʜʝ ʜʦʤʠʥʠʨʫʶʱʠʤʠ 
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ʘʥʪʨʘʮʝʥʧʨʦʠʟʚʦʜʥʳʤʠ ʷʚʣʷʶʪʩʷ ʘʣʦʵ-ʵʤʦʜʠʥ ʠ ʙʘʨʙʘʣʦʠʥ. ʆʙʦʩʥʦʚʘʥʘ 

ʨʘʮʠʦʥʘʣʴʥʦʩʪʴ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʤʝʪʦʜʠʢ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʩʳʨʴʷ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ 

ʠ ʘʣʦʵ ʚʝʨʘ ʧʦ ʚʝʜʫʱʝʡ ʛʨʫʧʧʝ ɹɸɺ (ʘʥʪʨʘʮʝʥʧʨʦʠʟʚʦʜʥʳʤ) ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʩʪʘʥʜʘʨʪʥʦʛʦ ʦʙʨʘʟʮʘ ʙʘʨʙʘʣʦʠʥʘ. 

ɺʧʝʨʚʳʝ ʧʨʝʜʣʦʞʝʥʥʳʝ ʥʘʤʠ ʧʦʜʭʦʜʳ ʢ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʣʠʩʪʴʝʚ ʠ ʧʦʙʝʛʦʚ 

ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ ʠ ʘʣʦʵ ʚʝʨʘ ʦʩʥʦʚʘʥʳ ʥʘ ʦʙʥʘʨʫʞʝʥʠʠ ʜʦʤʠʥʠʨʫʶʱʝʛʦ 

ʘʥʪʨʘʮʝʥʧʨʦʠʟʚʦʜʥʦʛʦ ï ʙʘʨʙʘʣʦʠʥʘ, ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʪʦʥʢʦʩʣʦʡʥʦʡ ʭʨʦʤʘʪʦʛʨʘʬʠʠ (ʊʉʍ), ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʠ.  

ʈʘʟʨʘʙʦʪʘʥʳ ʠ ʠʟʣʦʞʝʥʳ ʧʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ, ʠʩʧʳʪʘʥʠʷ, ʤʝʪʦʜʠʢʠ 

ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʘʥʪʨʘʮʝʥʧʨʦʠʟʚʦʜʥʳʭ ʚ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʥʘʤʠ ʧʨʝʧʘʨʘʪʘʭ çʄʘʟʴ ʩ 

ʩʦʢʦʤ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦè, çʉʫʧʧʦʟʠʪʦʨʠʠ ʩ ʩʦʢʦʤ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦè. 

ʅʘʫʯʥʘʷ ʥʦʚʠʟʥʘ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʦʙʦʩʥʦʚʘʥʘ ʧʘʪʝʥʪʦʤ ʈʌ 

ʥʘ ʠʟʦʙʨʝʪʝʥʠʝ ˉ 2730845 çʉʧʦʩʦʙ ʧʦʣʫʯʝʥʠʷ ʩʫʧʧʦʟʠʪʦʨʠʝʚ ʩ ʩʦʢʦʤ ʘʣʦʵ 

ʜʨʝʚʦʚʠʜʥʦʛʦè (ɹʶʣ. ˉ 24 ʦʪ 26.08.20). 

ʊʝʦʨʝʪʠʯʝʩʢʘʷ ʠ ʧʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʨʘʙʦʪʳ.  ʀʩʩʣʝʜʦʚʘʥʳ 

ʤʦʨʬʦʣʦʛʦ-ʘʥʘʪʦʤʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʣʠʩʪʴʝʚ ʠ ʧʦʙʝʛʦʚ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ, 

ʘʣʦʵ ʚʝʨʘ ʚ ʩʨʘʚʥʠʪʝʣʴʥʦʤ ʧʣʘʥʝ ʠ ʚʳʷʚʣʝʥʳ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʝ ʧʨʠʟʥʘʢʠ, 

ʷʚʣʷʶʱʠʝʩʷ ʦʙʱʠʤʠ ʜʣʷ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʨʦʜʘ Asphodelaceae. ɺʳʷʚʣʝʥʳ ʥʦʚʳʝ 

ʨʘʥʝʝ ʥʝ ʦʧʠʩʘʥʥʳʝ ʧʨʠʟʥʘʢʠ, ʩʝʣʝʢʪʠʚʥʦ ʦʪʣʠʯʘʶʱʠʝ ʣʠʩʪʴʷ ʠ ʧʦʙʝʛʠ 

ʩʨʘʚʥʠʚʘʝʤʳʭ ʚʠʜʦʚ ʘʣʦʵ. 

ʈʘʟʨʘʙʦʪʘʥʳ ʤʝʪʦʜʠʢʠ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʘʥʪʨʘʮʝʥʧʨʦʠʟʚʦʜʥʳʭ ʚ ʣʠʩʪʴʷʭ ʠ 

ʧʦʙʝʛʘʭ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ ʠ ʘʣʦʵ ʚʝʨʘ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʪʦʥʢʦʩʣʦʡʥʦʡ 

ʭʨʦʤʘʪʦʛʨʘʬʠʠ ʠ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʠ. ʇʨʝʜʣʦʞʝʥʥʳʡ ʥʘʤʠ ʢʘʯʝʩʪʚʝʥʥʳʡ ʘʥʘʣʠʟ 

ʤʝʪʦʜʦʤ ʊʉʍ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʢʘʯʝʩʪʚʝ ʩʪʘʥʜʘʨʪʥʦʛʦ ʦʙʨʘʟʮʘ 

(ʉʆ) ʨʘʩʪʚʦʨ ʙʘʨʙʘʣʦʠʥʘ. ʄʝʪʦʜ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʠ ʩʫʤʤʳ 

ʘʥʪʨʘʮʝʥʧʨʦʠʟʚʦʜʥʳʭ ʚ ʧʝʨʝʩʯʝʪʝ ʥʘ ʙʘʨʙʘʣʦʠʥ ʧʨʝʜʣʘʛʘʝʪʩʷ ʜʣʷ 

ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʘʥʘʣʠʟʘ. 

ʈʘʟʨʘʙʦʪʘʥʳ ʧʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ ʣʠʩʪʴʝʚ ʠ ʧʦʙʝʛʦʚ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ ʠ 

ʘʣʦʵ ʚʝʨʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʯʠʩʣʦʚʳʝ (ʩʦʜʝʨʞʘʥʠʷ ʩʫʤʤʳ ʘʥʪʨʘʮʝʥʧʨʦʠʟʚʦʜʥʳʭ ʚ 
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ʧʝʨʝʩʯʝʪʝ ʥʘ ʙʘʨʙʘʣʦʠʥ ʥʝ ʤʝʥʝʝ 2%). ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ 

ʨʘʟʨʘʙʦʪʘʥ ʧʨʦʝʢʪ ʬʘʨʤʘʢʦʧʝʡʥʦʡ ʩʪʘʪʴʠ çɸʣʦʵ ʣʠʩʪʴʷ ʠ ʧʦʙʝʛʠ ʩʚʝʞʠʝè. 

ʈʘʟʨʘʙʦʪʘʥ ʢʦʤʧʦʥʝʥʪʥʳʡ ʩʦʩʪʘʚ, ʦʙʦʩʥʦʚʘʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʢʘ, ʘ ʪʘʢʞʝ 

ʫʥʠʬʠʮʠʨʦʚʘʥʳ ʤʝʪʦʜʠʢʠ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʠʪʝʣʴʥʳʭ 

ʧʨʝʧʘʨʘʪʦʚ çʄʘʟʴ ʩ ʩʦʢʦʤ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦè, çʉʫʧʧʦʟʠʪʦʨʠʠ ʩ ʩʦʢʦʤ ʘʣʦʵ 

ʜʨʝʚʦʚʠʜʥʦʛʦè ʩ ʤʝʪʦʜʠʢʘʤʠ ʥʘ ʩʳʨʴʝ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʝ. 

ɼʣʷ ʧʨʝʧʘʨʘʪʦʚ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ ʫʩʪʘʥʦʚʣʝʥʦ ʧʨʦʪʠʚʦʤʠʢʨʦʙʥʦʝ 

ʜʝʡʩʪʚʠʝ ʚ ʦʪʥʦʰʝʥʠʠ ʩʣʝʜʫʶʱʠʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ: Micrococcus luteus, Bacillus 

subtilis, Staphylococcus aureus. 

ʄʝʪʦʜʦʣʦʛʠʷ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺ ʦʩʥʦʚʫ ʤʝʪʦʜʦʣʦʛʠʠ ʜʠʩʩʝʨʪʘʮʠʠ 

ʟʘʣʦʞʝʥ ʘʥʘʣʠʟ ʠ ʦʙʦʙʱʝʥʠʝ ʣʠʪʝʨʘʪʫʨʥʳʭ ʜʘʥʥʳʭ ʚ ʦʙʣʘʩʪʠ 

ʬʘʨʤʘʢʦʛʥʦʩʪʠʯʝʩʢʦʛʦ ʠʟʫʯʝʥʠʷ ʨʘʩʪʝʥʠʡ ʨʦʜʘ ɸʣʦʵ, ʩʪʝʧʝʥʴ ʘʢʪʫʘʣʴʥʦʩʪʠ ʠ 

ʪʝʤʳ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʘʤʝʯʝʥʥʦʡ ʮʝʣʴʶ ʠ ʟʘʜʘʯʘʤʠ 

ʙʳʣ ʦʙʦʟʥʘʯʝʥ ʧʣʘʥ ʨʘʙʦʪʳ ʥʘʜ ʜʠʩʩʝʨʪʘʮʠʝʡ, ʘ ʪʘʢʞʝ ʚʳʙʨʘʥʳ ʦʙʲʝʢʪʳ ʠ 

ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ɺ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʦʚ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ʣʠʩʪʴʷ ʠ ʧʦʙʝʛʠ 

ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ, ʘʣʦʵ ʚʝʨʘ ʢʫʣʴʪʠʚʠʨʫʝʤʳʝ ʥʘ ʢʘʬʝʜʨʝ ʫʧʨʘʚʣʝʥʠʷ ʵʢʦʥʦʤʠʢʠ 

ʬʘʨʤʘʮʠʠ, ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʡ ʪʝʭʥʦʣʦʛʠʠ ʠ ʬʘʨʤʘʢʦʛʥʦʟʠʠ ʆʨʝʥʙʫʨʛʩʢʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʤʝʜʠʮʠʥʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, ʢʫʣʴʪʠʚʠʨʫʝʤʳʝ ʚ ʆʨʝʥʙʫʨʛʩʢʦʡ 

ʦʙʣʘʩʪʠ, ʩʦʢ ʘʣʦʵ, ʚʦʜʥʦ-ʩʧʠʨʪʦʚʳʝ ʵʢʩʪʨʘʢʪʳ ʠ ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʥʘʤʠ ʃʈʇ, ʥʘ 

ʦʩʥʦʚʝ ʩʳʨʴʷ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʫʶ ʯʘʩʪʴ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ 

ʨʘʙʦʪʳ ʦʩʫʱʝʩʪʚʣʷʣʠ ʩ ʧʦʤʦʱʴʶ ʢʦʣʦʥʦʯʥʦʡ ʭʨʦʤʘʪʦʛʨʘʬʠʠ, ʮʠʬʨʦʚʦʡ ʠ 

ʣʶʤʠʥʝʩʮʝʥʪʥʦʡ ʤʠʢʨʦʩʢʦʧʠʠ, ʪʦʥʢʦʩʣʦʡʥʦʡ ʭʨʦʤʘʪʦʛʨʘʬʠʠ, ʤʘʩʩ-

ʩʧʝʢʪʨʦʤʝʪʨʠʠ, ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʠ, ʗʄʈ-ʩʧʝʢʪʨʦʩʢʦʧʠʠ, ʧʨʦʙʠʨʦʯʥʳʭ ʠ 

ʛʠʩʪʦʭʠʤʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ, ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ. ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ 

ʜʘʥʥʳʭ ʧʨʦʚʦʜʠʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʩʦʛʣʘʩʥʦ ɻʌ ʈʌ 

XIV ʠʟʜʘʥʠʷ. 

ʉʚʷʟʴ ʟʘʜʘʯ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩ ʧʣʘʥʘʤʠ ʥʘʫʯʥʳʭ ʨʘʙʦʪ. ɼʠʩʩʝʨʪʘʮʠʦʥʥʘʷ 

ʨʘʙʦʪʘ ʚʳʧʦʣʥʷʣʘʩʴ ʩʦʛʣʘʩʥʦ ʪʝʤʘʪʠʯʝʩʢʦʤʫ ʧʣʘʥʫ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ 

ʨʘʙʦʪ ʌɻɹʆʋ ɺʆ ʉʘʤɻʄʋ ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ (115042810034 ʜʦ 14.05.2019, 
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ʥʘʠʤʝʥʦʚʘʥʠʝ ʅʀʆʂʈ - çʂʦʤʧʣʝʢʩʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʨʘʟʨʘʙʦʪʢʝ 

ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ ʧʨʠʨʦʜʥʦʛʦ ʠ ʩʠʥʪʝʪʠʯʝʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷè; ʩ 

14.05.2019 ʥʦʤʝʨ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ ʪʝʤʳ ɸɸɸɸ-ɸ19-119051490148-

7, ʥʘʠʤʝʥʦʚʘʥʠʝ ʅʀʆʂʈ ï çʍʠʤʠʢʦ-ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʠʝ, ʙʠʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ, 

ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʠʝ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ 

ʨʘʟʨʘʙʦʪʢʝ, ʘʥʘʣʠʟʫ ʠ ʧʨʠʤʝʥʝʥʠʶ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʠʭ ʩʫʙʩʪʘʥʮʠʡ ʠ 

ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚè). 

ʆʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷ, ʚʳʥʦʩʠʤʳʝ ʥʘ ʟʘʱʠʪʫ:  

1. ʈʝʟʫʣʴʪʘʪʳ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʤʦʨʬʦʣʦʛʦ-ʘʥʘʪʦʤʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʣʠʩʪʴʝʚ ʠ ʧʦʙʝʛʦʚ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ, ʘʣʦʵ ʚʝʨʘ. 

2. ʈʝʟʫʣʴʪʘʪʳ ʠʟʫʯʝʥʠʷ ʢʦʤʧʦʥʝʥʪʥʦʛʦ ʩʦʩʪʘʚʘ ʣʠʩʪʴʝʚ ʠ ʧʦʙʝʛʦʚ ʘʣʦʵ 

ʜʨʝʚʦʚʠʜʥʦʛʦ ʠ ʘʣʦʵ ʚʝʨʘ. 

3. ʈʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʯʘʩʪʠ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʤʝʪʦʜʠʢ 

ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʣʠʩʪʴʝʚ ʠ ʧʦʙʝʛʦʚ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ ʠ 

ʘʣʦʵ ʚʝʨʘ. 

4. ɼʘʥʥʳʝ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʣʠʩʪʴʝʚ ʠ ʧʦʙʝʛʦʚ ʘʣʦʵ 

ʜʨʝʚʦʚʠʜʥʦʛʦ ʠ ʘʣʦʵ ʚʝʨʘ. 

5. ɼʘʥʥʳʝ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʢʦʤʧʦʥʝʥʪʥʦʛʦ ʩʦʩʪʘʚʘ, ʦʙʦʩʥʦʚʘʥʠʶ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʦʢʘ, ʘ ʪʘʢʞʝ ʧʦ ʫʥʠʬʠʢʘʮʠʠ ʤʝʪʦʜʠʢ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ 

ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʠʪʝʣʴʥʳʭ ʧʨʝʧʘʨʘʪʦʚ çʄʘʟʴ ʩ ʩʦʢʦʤ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦè, 

çʉʫʧʧʦʟʠʪʦʨʠʠ ʩ ʩʦʢʦʤ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦè ʩ ʤʝʪʦʜʠʢʘʤʠ ʥʘ ʩʳʨʴʝ ʘʣʦʵ 

ʜʨʝʚʦʚʠʜʥʦʝ. 

ʉʪʝʧʝʥʴ ʜʦʩʪʦʚʝʨʥʦʩʪʠ. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤʠ ʜʘʥʥʳʤʠ ʜʦʢʘʟʘʥʘ 

ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʜʠʩʩʝʨʪʘʮʠʦʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʢʦʪʦʨʳʝ ʫʩʪʘʥʦʚʣʝʥʳ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʣʦʥʦʯʥʦʡ ʭʨʦʤʘʪʦʛʨʘʬʠʠ, ʮʠʬʨʦʚʦʡ ʠ ʣʶʤʠʥʝʩʮʝʥʪʥʦʡ 

ʤʠʢʨʦʩʢʦʧʠʠ, ʪʦʥʢʦʩʣʦʡʥʦʡ ʭʨʦʤʘʪʦʛʨʘʬʠʠ, ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʠ, ʤʘʩʩ-

ʩʧʝʢʪʨʦʤʝʪʨʠʠ, ʗʄʈ-ʩʧʝʢʪʨʦʩʢʦʧʠʠ, ʭʠʤʠʯʝʩʢʠʭ ʠ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ 

ʘʥʘʣʠʟʘ, ʯʪʦ ʜʦʢʘʟʘʥʦ ʙʦʣʴʰʠʤ ʯʠʩʣʦʤ ʩʭʝʤ, ʨʠʩʫʥʢʦʚ, ʪʘʙʣʠʮ ʠ ʭʨʦʤʘʪʦʛʨʘʤʤ. 

ʉʪʘʪʠʩʪʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ ʜʘʥʥʳʭ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʦʩʫʱʝʩʪʚʣʷʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤʳ çMicrosoft Excelè ʩʦʛʣʘʩʥʦ 
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ʪʨʝʙʦʚʘʥʠʷʤʠ ɻʌ ʈʌ XIV ʠʟʜʘʥʠʷ. ʆʪʣʠʯʠʷʤʠ ʤʝʞʜʫ ʛʨʫʧʧʘʤʠ ʧʨʠʟʥʘʶʪʩʷ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʩʫʱʝʩʪʚʝʥʥʳʤʠ ʧʨʠ P<0,05. ʄʝʪʦʜʠʢʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ 

ʦʧʨʝʜʝʣʝʥʠʷ, ʧʨʝʜʣʘʛʘʝʤʳʝ ʥʘʤʠ, ʚʘʣʠʜʠʨʦʚʘʥʳ.  

ɸʧʨʦʙʘʮʠʷ ʨʘʙʦʪʳ. ʀʪʦʛʦʚʳʝ ʨʝʟʫʣʴʪʘʪʳ ʜʠʩʩʝʨʪʘʮʠʦʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʠʟʣʦʞʝʥʳ ʠ ʦʮʝʥʝʥʳ ʥʘ ʦʙʣʘʩʪʥʳʭ, ʨʦʩʩʠʡʩʢʠʭ ʠ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʢʦʥʬʝʨʝʥʮʠʷʭ: 

ʤʝʞʜʫʥʘʨʦʜʥʘʷ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ çʉʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ 

ʤʠʨʦʚʦʤ ʥʘʫʯʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝè (ʛ. ʂʘʟʘʥʴ, 2016 ʛ.); I ʄʝʞʚʫʟʦʚʩʢʘʷ 

ʩʪʫʜʝʥʯʝʩʢʘʷ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ çʉʦʚʨʝʤʝʥʥʳʝ ʧʨʦʙʣʝʤʳ 

ʬʘʨʤʘʢʦʛʥʦʟʠʠè (ʛ. ʉʘʤʘʨʘ, 2016 ʛ.);  X ɺʩʝʨʦʩʩʠʡʩʢʘʷ ʩʪʫʜʝʥʯʝʩʢʘʷ ʥʘʫʯʥʘʷ 

ʢʦʥʬʝʨʝʥʮʠʷ ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʫʯʘʩʪʠʝʤ çʉʪʫʜʝʥʯʝʩʢʘʷ ʥʘʫʢʘ ʠ ʤʝʜʠʮʠʥʘ XXI 

ʚʝʢʘ: ʪʨʘʜʠʮʠʠ, ʠʥʥʦʚʘʮʠʠ ʠ ʧʨʠʦʨʠʪʝʪʳè (ʛ. ʉʘʤʘʨʘ, 2016 ʛ.); ʤʝʞʜʫʥʘʨʦʜʥʘʷ 

ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ çʇʨʦʙʣʝʤʳ ʠ ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʥʘʫʢʠ ʚ 

ʈʦʩʩʠʠ ʠ ʤʠʨʝè (ʛ. ɽʢʘʪʝʨʠʥʙʫʨʛ, 2017 ʛ.); ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʤʦʣʦʜʝʞʥʳʡ ʥʘʫʯʥʦ-

ʧʨʘʢʪʠʯʝʩʢʠʡ ʬʦʨʫʤ çʄʝʜʠʮʠʥʘ ʙʫʜʫʱʝʛʦ: ʦʪ ʨʘʟʨʘʙʦʪʢʠ ʜʦ ʚʥʝʜʨʝʥʠʷè (ʛ. 

ʆʨʝʥʙʫʨʛ, 2017 ʛ.); ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ 

çʇʨʦʨʳʚʥʳʝ ʥʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʘʢ ʜʚʠʛʘʪʝʣʴ ʥʘʫʢʠè (ʛ. ʊʶʤʝʥʴ, 2018 ʛ.); X 

ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʩʠʤʧʦʟʠʫʤ çʌʝʥʦʣʴʥʳʝ ʩʦʝʜʠʥʝʥʠʷ: ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʠ 

ʧʨʠʢʣʘʜʥʳʝ ʘʩʧʝʢʪʳè (ʛ. ʄʦʩʢʚʘ, 2018 ʛ.); ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ 

ʢʦʥʬʝʨʝʥʮʠʷ çʇʝʨʩʧʝʢʪʠʚʥʳʝ ʵʪʘʧʳ ʨʘʟʚʠʪʠʷ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ: ʪʝʦʨʠʷ ʠ 

ʧʨʘʢʪʠʢʘè (ʛ. ʂʝʤʝʨʦʚʦ, 2018 ʛ.); III ʄʝʞʚʫʟʦʚʩʢʘʷ ʩʪʫʜʝʥʯʝʩʢʘʷ ʥʘʫʯʥʦ-

ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ çʉʦʚʨʝʤʝʥʥʳʝ ʧʨʦʙʣʝʤʳ ʬʘʨʤʘʢʦʛʥʦʟʠʠè (ʛ. ʉʘʤʘʨʘ, 

2018 ʛ.). 

ʇʫʙʣʠʢʘʮʠʠ. ʅʘ ʦʩʥʦʚʝ ʨʝʟʫʣʴʪʘʪʦʚ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʦʧʫʙʣʠʢʦʚʘʥʦ ʚ 17 ʥʘʫʯʥʳʭ ʨʘʙʦʪʘʭ, ʠʟ ʥʠʭ 5 ʩʪʘʪʝʡ ʚ ʞʫʨʥʘʣʘʭ, ʨʝʢʦʤʝʥʜʫʝʤʳʭ 

ɺɸʂ ʄʠʥʠʩʪʝʨʩʪʚʘ ʥʘʫʢʠ ʠ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʠ 1 

ʩʪʘʪʴʷ ʚ ʠʟʜʘʥʠʷʭ, ʠʥʜʝʢʩʠʨʫʝʤʳʭ ʚ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʥʘʫʢʦʤʝʪʨʠʯʝʩʢʠʭ ʙʘʟʘʭ 

(Scopus), ʧʦʣʫʯʝʥ ʧʘʪʝʥʪ ʈʌ ʥʘ ʠʟʦʙʨʝʪʝʥʠʝ ˉ 2730845 çʉʧʦʩʦʙ ʧʦʣʫʯʝʥʠʷ 

ʩʫʧʧʦʟʠʪʦʨʠʝʚ ʩ ʩʦʢʦʤ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦè (ɹʶʣ. ˉ 24 ʦʪ 26.08.20). 

ɺʥʝʜʨʝʥʠʝ ʚ ʧʨʘʢʪʠʢʫ. ʌʨʘʛʤʝʥʪʳ ʨʝʟʫʣʴʪʘʪʦʚ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʥʘʫʯʥʦʤ ʠ ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ ʚ ʌɻɹʆʋ ɺʆ 
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ʉʘʤɻʄʋ ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ: ʥʘ ʢʘʬʝʜʨʝ ʬʘʨʤʘʢʦʛʥʦʟʠʠ ʩ ʙʦʪʘʥʠʢʦʡ ʠ ʦʩʥʦʚʘʤʠ 

ʬʠʪʦʪʝʨʘʧʠʠ, ʢʘʬʝʜʨʝ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʡ ʪʝʭʥʦʣʦʛʠʠ, ʢʘʬʝʜʨʝ ʫʧʨʘʚʣʝʥʠʷ ʠ 

ʵʢʦʥʦʤʠʢʠ ʬʘʨʤʘʮʠʠ, ʢʘʬʝʜʨʝ ʭʠʤʠʠ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ, ʚ ʌɻɹʆʋ 

ɺʆ ʆʨɻʄʋ ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ ʥʘ ʢʘʬʝʜʨʝ ʫʧʨʘʚʣʝʥʠʷ ʠ ʵʢʦʥʦʤʠʢʠ ʬʘʨʤʘʮʠʠ, 

ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʡ ʪʝʭʥʦʣʦʛʠʠ ʠ ʬʘʨʤʘʢʦʛʥʦʟʠʠ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ, ʚ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʤ  ʧʨʦʮʝʩʩʝ ʥʘ ɿɸʆ çʉʘʤʘʨʘʣʝʢʪʨʘʚʳè, ʚ ʨʘʙʦʯʝʤ ʧʨʦʮʝʩʩʝ  

ɻɹʋɿ çʎʝʥʪʨ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ ʉʘʤʘʨʩʢʦʡ ʦʙʣʘʩʪʠè, 

ɻɸʋɿ çʆʨʝʥʙʫʨʛʩʢʠʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʡ ʮʝʥʪʨ ʧʦ ʵʢʩʧʝʨʪʠʟʝ, ʫʯʝʪʫ 

ʠ ʘʥʘʣʠʟʫ ʦʙʨʘʱʝʥʠʷ ʩʨʝʜʩʪʚ ʤʝʜʠʮʠʥʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷè.  

ʃʠʯʥʳʡ ʚʢʣʘʜ ʘʚʪʦʨʘ. ɸʚʪʦʨʦʤ ʧʦʜʦʙʨʘʥʳ ʦʙʲʝʢʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ, 

ʥʘʧʨʘʚʣʝʥʠʝ, ʦʧʨʝʜʝʣʝʥʳ ʮʝʣʴ ʠ ʟʘʜʘʯʠ. ɸʚʪʦʨʦʤ ʧʨʦʚʝʜʝʥ ʥʘʫʯʥʦ-

ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʧʦʠʩʢ ʠʥʬʦʨʤʘʮʠʠ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʯʘʩʪʴ. ɸʚʪʦʨʫ 

ʧʨʠʥʘʜʣʝʞʠʪ ʚʝʜʫʱʘʷ ʨʦʣʴ ʚ ʩʙʦʨʝ, ʘʥʘʣʠʟʝ, ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ ʠ ʦʙʦʙʱʝʥʠʠ 

ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. 

ʆʙʲʝʤ ʠ ʩʪʨʫʢʪʫʨʘ ʜʠʩʩʝʨʪʘʮʠʠ. ʆʙʱʠʡ ʦʙʲʝʤ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ï 

167 ʩʪʨʘʥʠʮ ʤʘʰʠʥʦʧʠʩʥʦʛʦ ʪʝʢʩʪʘ, ʚʢʣʶʯʘʝʪ 29 ʪʘʙʣʠʮ, 51 ʨʠʩʫʥʦʢ. ʉʪʨʫʢʪʫʨʘ 

ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʩʣʝʜʫʶʱʘʷ: ʚʚʝʜʝʥʠʝ, ʦʙʟʦʨ ʣʠʪʝʨʘʪʫʨʳ, ʦʧʠʩʘʥʠʝ 

ʦʙʲʝʢʪʦʚ ʠ ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʯʝʪʳʨʝ ʛʣʘʚʳ, ʨʘʩʢʨʳʚʘʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʠʭ ʦʙʩʫʞʜʝʥʠʝ, ʦʙʱʠʝ ʚʳʚʦʜʳ, ʧʨʠʣʦʞʝʥʠʝ ʠ 

ʩʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ, ʩʦʩʪʦʷʱʠʡ ʠʟ 133 ʠʩʪʦʯʥʠʢʦʚ, ʠʟ ʢʦʪʦʨʳʭ 33 ʥʘ ʠʥʦʩʪʨʘʥʥʳʭ 

ʷʟʳʢʘʭ.  

ɺʦ ʚʚʝʜʝʥʠʠ ʦʙʦʩʥʦʚʘʥʘ ʘʢʪʫʘʣʴʥʦʩʪʴ ʪʝʤʳ, ʧʨʠʚʝʜʝʥʳ ʮʝʣʴ ʠ ʟʘʜʘʯʠ 

ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ, ʨʘʩʢʨʳʪʘ ʥʦʚʠʟʥʘ ʠ ʧʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʦʙʦʟʥʘʯʝʥʳ ʧʦʣʦʞʝʥʠʷ, ʚʳʥʦʩʠʤʳʝ ʥʘ ʟʘʱʠʪʫ. 

ɻʣʘʚʘ 1 ʧʦʩʚʷʱʝʥʘ ʣʠʪʝʨʘʪʫʨʥʦʤʫ ʦʙʟʦʨʫ ʜʘʥʥʳʭ ʦ ʩʦʚʨʝʤʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʣʠʩʪʴʝʚ ʠ ʧʦʙʝʛʦʚ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ ʠ ʘʣʦʵ ʚʝʨʘ, ʚ ʢʦʪʦʨʦʡ 

ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʘ ʠ ʨʝʟʶʤʠʨʦʚʘʥʘ ʠʥʬʦʨʤʘʮʠʷ ʦ ʭʠʤʠʯʝʩʢʦʤ ʩʦʩʪʘʚʝ ʠʟʫʯʘʝʤʳʭ 

ʨʘʩʪʝʥʠʡ, ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʦʤʫ ʜʝʡʩʪʚʠʶ, ʘ ʪʘʢʞʝ ʧʨʠʤʝʥʝʥʠʶ ʚ ʤʝʜʠʮʠʥʩʢʦʡ ʠ 

ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʝ. ɺ ʛʣʘʚʝ 2 ʦʧʠʩʘʥʳ ʦʙʲʝʢʪʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ, 

ʤʝʪʦʜʠʢʠ ʭʠʤʠʯʝʩʢʦʛʦ, ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʦʛʦ ʠʟʫʯʝʥʠʷ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʩʳʨʴʷ ʠ 
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ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʚʝʱʝʩʪʚ. ɺ ʛʣʘʚʝ 3 ʚ ʩʨʘʚʥʠʪʝʣʴʥʦʤ ʧʣʘʥʝ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʨʝʟʫʣʴʪʘʪʳ ʤʦʨʬʦʣʦʛʦ-ʘʥʘʪʦʤʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʣʠʩʪʴʝʚ ʠ ʧʦʙʝʛʦʚ 

ʠʟʫʯʘʝʤʳʭ ʚʠʜʦʚ. ɺ ʛʣʘʚʝ 4 ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʭʠʤʠʯʝʩʢʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʣʠʩʪʴʝʚ ʠ ʧʦʙʝʛʦʚ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ ʠ ʘʣʦʵ ʚʝʨʘ. ɺ ʛʣʘʚʝ 5 

ʦʪʨʘʞʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʤʝʪʦʜʠʢ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʩʳʨʴʷ 

ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ ʠ ʘʣʦʵ ʚʝʨʘ. ɻʣʘʚʘ 6 ʧʦʩʚʷʱʝʥʘ ʦʙʦʩʥʦʚʘʥʠʶ ʩʦʩʪʘʚʘ, ʤʝʪʦʜʠʢ 

ʧʦʣʫʯʝʥʠʷ ʠ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʥʦʚʳʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʠʪʝʣʴʥʳʭ ʧʨʝʧʘʨʘʪʦʚ 

çʄʘʟʴ ʩ ʩʦʢʦʤ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦè, çʉʫʧʧʦʟʠʪʦʨʠʠ ʩ ʩʦʢʦʤ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦè. 
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ɻʃɸɺɸ 1. ʉʆɺʈɽʄɽʅʅʆɽ ʉʆʉʊʆʗʅʀɽ ʀʉʉʃɽɼʆɺɸʅʀʁ ʃʀʉʊʔɽɺ ʀ 

ʇʆɹɽɻʆɺ ɸʃʆʕ ɼʈɽɺʆɺʀɼʅʆɻʆ ʀ ɸʃʆʕ ɺɽʈɸ 

(ʆɹɿʆʈ ʃʀʊɽʈɸʊʋʈʓ) 

 

 

 

ʈʘʩʪʝʥʠʷ ʨʦʜʘ ɸʣʦʵ (ʣʘʪ. Alo )y ʩʝʤʝʡʩʪʚʘ ɸʩʬʦʜʝʣʣʦʚʳʝ (ʣʘʪ. 

Asphodelaceae) ʷʚʣʷʶʪʩʷ ʩʫʢʢʫʣʝʥʪʥʳʤʠ ʨʘʩʪʝʥʠʷʤʠ, ʨʦʜʠʥʘ ʢʦʪʦʨʳʭ ï

ʪʨʦʧʠʯʝʩʢʠʝ ʨʘʡʦʥʳ ʖʞʥʦʡ ɸʬʨʠʢʠ, ʄʘʜʘʛʘʩʢʘʨ, ʶʛʦ-ʟʘʧʘʜʥʘʷ ɸʟʠʷ ʠ 

ʉʨʝʜʠʟʝʤʥʦʤʦʨʴʝ. ɽʛʦ ʤʝʜʠʮʠʥʩʢʠʝ ʩʚʦʡʩʪʚʘ ʙʳʣʠ ʠʟʚʝʩʪʥʳ ʯʝʣʦʚʝʯʝʩʪʚʫ ʙʦʣʝʝ 

ʪʨʝʭ ʪʳʩʷʯ ʣʝʪ ʥʘʟʘʜ, ʩʦʢ ʘʣʦʵ ʧʨʠʤʝʥʷʣʠ ʚ ʀʪʘʣʠʠ ʠ ɻʨʝʮʠʠ, ʀʥʜʠʠ ʠ ɽʛʠʧʪʝ 

(ʪʘʢʞʝ ʚ ʩʦʩʪʘʚʝ ʙʘʣʴʟʘʤʠʨʫʶʱʠʭ ʩʨʝʜʩʪʚ) ʚ ʢʘʯʝʩʪʚʝ ʤʘʟʝʡ ʜʣʷ ʥʘʨʫʞʥʦʛʦ 

ʧʨʠʤʝʥʝʥʠʷ ʧʨʠ ʨʘʥʘʭ, ʦʞʦʛʘʭ ʠ ʜʦʣʛʦ ʥʝʟʘʞʠʚʘʶʱʠʭ ʷʟʚʘʭ [1, 2, 9, 10, 11]. 

ʀʟ 300 ʠʟʚʝʩʪʥʳʭ ʯʝʣʦʚʝʯʝʩʪʚʫ ʚʠʜʦʚ, ʚ ʥʘʨʦʜʥʦʡ ʠ ʦʬʠʮʠʘʣʴʥʦʡ ʤʝʜʠʮʠʥʝ 

ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʘʣʦʵ ʚʝʨʘ (ʘʣʦʵ ʥʘʩʪʦʷʱʝʝ, ʣʘʪ. Al·e v®ra L. ex Webb) ʠ ʘʣʦʵ 

ʜʨʝʚʦʚʠʜʥʦʝ (ʣʘʪ. Aloe arborescens Mill .). ʕʪʠ ʚʠʜʳ ʜʦʩʪʘʪʦʯʥʦ ʙʣʠʟʢʠ ʧʦ 

ʭʠʤʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʠ ʤʝʜʠʮʠʥʩʢʦʤʫ ʧʨʠʤʝʥʝʥʠʶ. ʈʘʟʣʠʯʥʳʝ ʧʨʝʧʘʨʘʪʳ ʠ 

ʩʨʝʜʩʪʚʘ ʥʘ ʦʩʥʦʚʝ ʘʣʦʵ ʥʝʦʙʭʦʜʠʤʳ ʚ ʙʦʨʴʙʝ ʩ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʠʥʬʝʢʮʠʷʤʠ ʠ 

ʜʣʷ ʧʦʜʥʷʪʠʷ ʟʘʱʠʪʥʳʭ ʩʠʣ ʥʘʰʝʛʦ ʦʨʛʘʥʠʟʤʘ, ʦʥʠ ʩʧʦʩʦʙʩʪʚʫʶʪ ʫʢʨʝʧʣʝʥʠʶ 

ʠʤʤʫʥʠʪʝʪʘ ʠ ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʦʪʣʠʯʥʳʭ ʙʠʦʩʪʠʤʫʣʷʪʦʨʦʚ. ɹʠʦʣʦʛʠʯʝʩʢʠ 

ʘʢʪʠʚʥʳʝ ʚʝʱʝʩʪʚʘ ʨʘʩʪʝʥʠʷ ʨʦʜʘ ʘʣʦʵ (ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʘʥʪʨʘʮʝʥʧʨʦʠʟʚʦʜʥʳʝ) 

ʧʦʤʦʛʘʶʪ ʧʨʠ ʘʪʦʥʠʯʝʩʢʠʭ ʠ ʭʨʦʥʠʯʝʩʢʠʭ ʟʘʧʦʨʘʭ, ʫʣʫʯʰʘʷ ʧʝʨʠʩʪʘʣʴʪʠʢʫ 

ʢʠʰʝʯʥʠʢʘ. ʆʥʠ ʫʣʫʯʰʘʶʪ ʧʠʱʝʚʘʨʝʥʠʝ ʠ ʫʩʠʣʠʚʘʶʪ ʞʝʣʯʝʦʪʜʝʣʝʥʠʝ ʧʨʠ 

ʧʨʠʤʝʥʝʥʠʠ ʚ ʤʘʣʳʭ ʜʦʟʘʭ [19, 25, 36, 37]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʘʩʪʝʥʠʷ ʨʦʜʘ ɸʣʦʵ ʥʝ ʧʦʪʝʨʷʣʠ ʩʚʦʝʡ ʧʦʧʫʣʷʨʥʦʩʪʠ ʠʟ-

ʟʘ ʙʦʛʘʪʦʛʦ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ, ʚ ʯʘʩʪʥʦʩʪʠ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʝ ʠ ʘʣʦʵ ʚʝʨʘ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢʦ ʚ ʥʘʨʦʜʥʦʡ ʠ ʦʬʠʮʠʘʣʴʥʦʡ ʤʝʜʠʮʠʥʝ, ʘ ʪʘʢʞʝ ʚ 

ʢʦʩʤʝʪʠʯʝʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ [19, 22, 33, 38]. 
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1.1. ʀʩʪʦʨʠʯʝʩʢʘʷ ʩʧʨʘʚʢʘ 

 

ɺ ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʘ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ ʘʣʦʵ ʚʳʨʘʱʠʚʘʣʠ ʧʦ ʚʩʝʤʫ 

ʉʨʝʜʠʟʝʤʥʦʤʦʨʴʶ. ɺ ʅʦʚʳʡ ʉʚʝʪ ʘʣʦʵ ʟʘʚʝʟʣʠ ʠʩʧʘʥʮʳ, ʛʜʝ ʦʥʦ ʙʳʩʪʨʦ 

ʧʨʠʞʠʣʦʩʴ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ɺʦʩʪʦʯʥʦʡ ʀʥʜʠʠ ʠ ʥʘ ʦʩʪʨʦʚʝ ɹʘʨʙʘʜʦʩ. ɺ ʢʦʥʮʝ 

XVI  ʚʝʢʘ ʠʤʝʥʥʦ ʩ ʦʩʪʨʦʚʘ ɹʘʨʙʘʜʦʩ ʦʥʦ ʵʤʠʛʨʠʨʦʚʘʣʦ ʚ ʙʦʪʘʥʠʯʝʩʢʠʝ ʩʘʜʳ 

ɸʥʛʣʠʠ. ɺʧʝʨʚʳʝ ʘʣʦʵ ʦʧʠʩʳʚʘʝʪʩʷ 2 ʪʳʩʷʯʠ ʣʝʪ ʜʦ ʥ.ʵ. ʚ ʜʨʝʚʥʠʭ ʘʢʢʘʜʩʢʠʭ 

ʪʝʢʩʪʘʭ ɸʩʩʠʨʦ-ɺʘʚʠʣʦʥʠʠ, ʚ ʢʘʯʝʩʪʚʝ ʨʘʩʪʝʥʠʷ-ʜʝʢʦʨʘ. ʆʜʥʠʤ ʠʟ ʩʘʤʳʭ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʦʙʳʯʘʝʚ ʜʨʝʚʥʠʭ ʧʣʝʤʝʥ ʙʣʠʞʥʝʛʦ ʠ ʜʘʣʴʥʝʛʦ ʚʦʩʪʦʢʘ ʩʚʷʟʘʥʦ 

ʩ ʤʘʛʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ ʜʘʥʥʦʛʦ ʨʘʩʪʝʥʠʷ ï ʨʘʟʚʝʰʠʚʘʪʴ ʣʠʩʪʴʷ ʘʣʦʵ ʥʘʜ 

ʜʚʝʨʴʶ. ʇʨʝʜʧʦʣʘʛʘʣʦʩʴ, ʯʪʦ ʘʣʦʵ ʙʣʘʛʦʧʨʠʷʪʩʪʚʫʝʪ ʧʨʦʮʚʝʪʘʥʠʶ ʜʦʤʘ, ʘ ʪʘʢʞʝ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʯʘʩʪʣʠʚʦʡ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʡ ʞʠʟʥʠ. ɼʘʥʥʳʡ ʦʙʨʷʜ ʩʦʭʨʘʥʠʣʩʷ 

ʚʧʣʦʪʴ ʜʦ XIX  ʚʝʢʘ ʚ ɽʛʠʧʪʝ. ɸʣʦʵ, ʢʦʪʦʨʳʤʠ ʜʝʢʦʨʠʨʦʚʘʣʠ ʚʭʦʜʥʳʝ ʜʚʝʨʠ, 

ʤʦʛʣʠ ʮʚʝʩʪʠ ʠ ʞʠʪʴ ʚ ʪʝʯʝʥʠʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦ ʧʝʨʠʦʜʘ ʚʨʝʤʝʥʠ. ʅʘ ʦʜʥʦʤ ʠʟ 

ʩʝʤʠʪʩʢʠʭ ʷʟʳʢʦʚ ʘʣʦʵ ʦʙʦʟʥʘʯʘʣʦʩʴ ʢʘʢ çsiburuè, ʚ ʜʘʣʴʥʝʡʰʝʤ ʦʪ ʢʦʪʦʨʦʛʦ ʠ 

ʧʦʷʚʠʣʦʩʴ ʘʨʘʙʩʢʦʝ ʩʣʦʚʦ sabʝr, ʠʣʠ sabr, ʯʪʦ ʚ ʧʝʨʝʚʦʜʝ ʦʙʦʟʥʘʯʘʝʪ çʩʪʦʡʢʦʩʪʴ, 

ʪʝʨʧʠʤʦʩʪʴè. ʉʫʭʦʡ ʩʛʫʱʝʥʥʳʡ ʩʦʢ ʠʟ ʣʠʩʪʴʝʚ ʘʣʦʵ ʦʙʦʟʥʘʯʘʶʪ ï ʩʘʙʫʨ, ʢʦʪʦʨʳʡ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʩʨʝʜʩʪʚʘ ʩ ʜʨʝʚʥʝʡʰʠʭ ʚʨʝʤʝʥ. ʉ 

ʘʨʘʙʩʢʦʛʦ ʠʣʠ ʘʨʘʤʝʡʩʢʦʛʦ ʷʟʳʢʘ ʘʣʦʵ ʧʝʨʝʚʦʜʠʪʩʷ ʢʘʢ çʙʣʝʩʪʷʱʝʝ ʛʦʨʴʢʦʝ 

ʚʝʱʝʩʪʚʦè [19, 38, 47, 53, 59].  

ɸʨʘʙʩʢʠʡ ʧʫʪʝʰʝʩʪʚʝʥʥʠʢ ʠ ʛʝʦʛʨʘʬʘ ʀʜʨʠʩ, ʚ ʩʚʦʠʭ ʩʦʯʠʥʝʥʠʷʭ ʦʪʤʝʯʘʝʪ, 

ʯʪʦ ɸʣʝʢʩʘʥʜʨ ʄʘʢʝʜʦʥʩʢʠʡ ʟʘʚʦʝʚʘʣ ʦʩʪʨʦʚ ʉʦʢʦʪʦʨʘ ʚ 330 ʛʦʜʫ ʜʦ ʥ.ʵ., ʪʦʣʴʢʦ 

ʧʦʪʦʤʫ, ʯʪʦ ʪʘʤ ʜʦʙʳʚʘʣʠ ʩʛʫʱʝʥʳʡ ʩʦʢ ʘʣʦʵ ï ʩʘʙʫʨ.   

ɺ ʪʨʘʢʪʘʪʘʭ ɻʘʣʝʥʘ ʩʦʦʙʱʘʣʦʩʴ ʦʙ ʦʙʰʠʨʥʦʤ ʤʝʜʠʮʠʥʩʢʦʤ ʠ 

ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʤ ʧʨʠʤʝʥʝʥʠʠ ʩʦʢʘ ʘʣʦʵ. ɺ çʂʘʥʦʥʝ ʚʨʘʯʝʙʥʦʡ ʥʘʫʢʝè ï 

ʤʦʥʫʤʝʥʪʘʣʴʥʦʤ ʪʨʫʜʝ ʧʝʨʩʠʜʩʢʦʛʦ ʫʯʝʥʦʛʦ ɸʚʠʮʝʥʥʳ ï ʘʣʦʵ ʦʧʠʩʳʚʘʝʪʩʷ ʚ 

ʢʘʯʝʩʪʚʝ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʨʘʩʪʝʥʠʷ. 

ʉʘʙʫʨ ʠʣʠ ʩʘʙʘʨ, ʢʘʢ ʧʠʰʝʪ ɸʚʠʮʝʥʥʘ, ï ʵʪʦ ʩʫʭʦʡ ʩʦʢ ʘʣʦʵ ʞʝʣʪʦ-ʢʨʘʩʥʦʛʦ 

ʮʚʝʪʘ. ɺ ʩʚʦʠʭ ʪʨʫʜʘʭ ɸʚʠʮʝʥʥʘ ʩʨʘʚʥʠʚʘʝʪ ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʩʘʙʫʨʘ: çʉʘʙʫʨ 
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ʙʳʚʘʝʪ ʩʦʢʦʪʦʨʩʢʠʡ, ʘʨʘʚʠʡʩʢʠʡ ʠ ʩʘʤʘʥʜʞʘʥʩʢʠʡ. ʃʫʯʰʠʡ ʩʘʙʫʨ ʵʪʦ 

ʩʦʢʦʪʦʨʩʢʠʡ. ʉʦʢ ʝʛʦ ʧʦʜʦʙʝʥ ʩʦʢʫ ʰʘʬʨʘʥʘ, ʘ ʟʘʧʘʭ ʪʘʢʦʡ ʢʘʢ ʫ ʤʠʨʨʳ. 

ʉʦʢʦʪʦʨʩʢʠʡ ʩʘʙʫʨ ʙʣʝʩʪʷʱʠʡ, ʨʘʩʩʳʧʯʘʪʳʡ, ʩʚʦʙʦʜʥʳʡ ʦʪ ʢʘʤʝʰʢʦʚ, ʘ 

ʘʨʘʚʠʡʩʢʠʡ ʩʘʙʫʨ ʫʩʪʫʧʘʝʪ ʝʛʦ ʚ ʦʪʥʦʰʝʥʠʠ ʞʝʣʪʠʟʥʳ, ʪʷʞʝʩʪʠ ʠ ʙʣʝʩʢʘ, ʥʦ ʙʦʣʝʝ 

ʣʠʧʢʠʡ ʠ ʪʚʝʨʜʳʡ, ʯʝʤ ʩʦʢʦʪʨʠʡʩʢʠʡ. ʉʘʤʘʥʜʞʘʥʩʢʠʡ ʩʘʙʫʨ ʜʫʨʥʦ ʧʘʭʥʝʪ, ʦʥ 

ʩʣʘʙʦ ʞʝʣʪʳʡ ʙʝʟ ʙʣʝʩʢʘ. ʉ ʪʝʯʝʥʠʝ ʚʨʝʤʝʥʠ ʩʘʙʫʨ ʯʝʨʥʝʝʪè [26, 81, 83, 92, 94]. 

ɸʚʠʮʝʥʥʘ ʚ ʩʚʦʠʭ ʪʨʫʜʘʭ ʦʧʠʩʳʚʘʣ ʧʨʠʤʝʥʝʥʠʝ ʘʣʦʵ ʩ ʤʝʜʦʤ ʚ ʢʘʯʝʩʪʚʝ 

ʢʦʩʤʝʪʠʯʝʩʢʦʛʦ ʩʨʝʜʩʪʚʘ: çʉʦʢ ʘʣʦʵ ʩ ʤʝʜʦʤ ʧʨʠʢʣʘʜʳʚʘʶʪ ʢ ʩʠʥʷʢʘʤ, ʘ ʩ ʚʠʥʦʤ 

ʝʛʦ ʧʨʠʤʝʥʷʶʪ ʧʨʠ ʘʣʣʦʧʝʮʠʠè. ʆʥ ʨʝʢʦʤʝʥʜʦʚʘʣ ʫʧʦʪʨʝʙʣʝʥʠʝ ʩʘʙʫʨʘ ʧʨʠ 

ʨʘʟʣʠʯʥʳʭ ʷʟʚʘʭ ʠ ʨʘʥʘʭ, ʧʨʠ ʟʘʙʦʣʝʚʘʥʠʷʭ ʢʠʰʝʯʥʠʢʘ ʠ ʞʝʣʫʜʢʘ, ʘ ʪʘʢʞʝ 

ʙʦʣʝʟʥʷʭ ʦʧʦʨʥʦ-ʜʚʠʛʘʪʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ: çʉʘʙʫʨ ʧʦʤʦʛʘʝʪ ʦʪ ʙʦʣʝʡ ʚ ʩʫʩʪʘʚʘʭ. 

ʉʘʙʫʨ ʧʨʠʛʦʜʝʥ ʧʨʠ ʪʨʫʜʥʦ ʟʘʞʠʚʣʷʶʱʠʭ ʷʟʚʘʭ. ʉʘʙʫʨ ʧʦʣʝʟʝʥ ʧʨʠ ʷʟʚʘʭ ʚ ʛʣʘʟʫ 

ʠ ʪʨʘʭʦʤʝ, ʘ ʪʘʢʞʝ ʧʨʠ ʙʦʣʷʭ ʦʪ ʞʞʝʥʠʷ ʚ ʫʛʦʣʢʝ ʛʣʘʟʘ.  ʉʘʙʫʨ ʦʯʠʱʘʝʪ ʦʪ 

ʩʢʦʧʣʷʶʱʠʭʩʷ ʚ ʞʝʣʫʜʢʝ ʞʝʣʯʥʳʭ ʠ ʩʣʠʟʠʩʪʳʭ ʠʟʣʠʰʢʦʚ. ɺʦʦʙʱʝ ʩʘʙʫʨ ï ʩʘʤʦʝ 

ʧʦʜʭʦʜʷʱʝʝ ʩʣʘʙʠʪʝʣʴʥʦʝ ʜʣʷ ʞʝʣʫʜʢʘè.   [63, 97, 98, 105]. 

ʌʘʨʤʘʢʦʪʝʨʘʧʝʚʪʠʯʝʩʢʠʝ ʜʝʡʩʪʚʠʷ ʘʣʦʵ ʚʧʝʨʚʳʝ ʦʧʠʩʘʥʦ ʚ çʈʫʩʩʢʦʤ 

ʥʘʨʦʜʥʦʤ ʣʝʯʝʙʥʦʤ ʮʚʝʪʥʠʢʝ ʠ ʪʨʘʚʥʠʢʝè (1892 ʛ.) [64]. 

ɺʦ ʚʨʝʤʷ ɺʝʣʠʢʦʡ ʆʪʝʯʝʩʪʚʝʥʥʦʡ ʚʦʡʥʳ ʘʣʦʵ ʧʨʠʤʝʥʷʣʠ ʚ ʢʘʯʝʩʪʚʝ 

ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʩʨʝʜʩʪʚʘ ʧʨʠ ʜʣʠʪʝʣʴʥʦ ʥʝʟʘʞʠʚʘʶʱʠʭ ʷʟʚʘʭ ʠ ʨʘʥʘʭ [72]. 
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1.2. ɹʦʪʘʥʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ 

 

ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʚʠʜʦʚ ʨʘʩʪʝʥʠʷ ʨʦʜʘ ɸʣʦʵ ʷʚʣʷʝʪʩʷ 

ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʝ (Aloe arborescens Mill.), ʢʦʪʦʨʦʝ ʚʳʨʘʱʠʚʘʝʪʩʷ ʢʘʢ ʢʦʤʥʘʪʥʦʝ 

ʜʝʢʦʨʘʪʠʚʥʦʝ ʨʘʩʪʝʥʠʝ (ʨʠʩ. 1.1.) [21, 50].  

 

ʈʠʩʫʥʦʢ 1.1 ï ɸʣʦʵ ʜʨʝʚʦʚʠʜʥʦʝ (Aloe arborescens Mill .) [50]. 

 

ʅʘ ʩʚʦʝʡ ʠʩʪʦʨʠʯʝʩʢʦʡ ʨʦʜʠʥʝ ï ʚ ʪʨʦʧʠʯʝʩʢʠʭ ʨʘʡʦʥʘʭ ʟʘʩʫʰʣʠʚʦʡ 

ɸʬʨʠʢʝ ï ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʝ ʮʚʝʪʝʪ ʨʘʟ ʚ ʛʦʜ. ʇʨʠ ʵʪʦʤ ʥʘ ʚʝʨʭʫʰʢʝ 

ʧʨʦʜʦʣʛʦʚʘʪʦʛʦ ʮʚʝʪʦʥʦʩʘ (95 ʩʤ ʚ ʜʣʠʥʫ) ʦʙʨʘʟʫʶʪʩʷ ʢʠʩʪʝʚʠʜʥʳʝ ʛʫʩʪʳʝ 

ʩʦʮʚʝʪʠʷ, ʢʦʪʦʨʳʝ ʜʦʩʪʠʛʘʶʪ ʜʦ 5 ʩʤ ʚ ʜʣʠʥʫ ʠ ʠʤʝʶʪ ʢʨʘʩʥʦʚʘʪʳʡ ʦʢʨʘʩ 

ʮʚʝʪʢʦʚ. ʏʪʦ ʞʝ ʢʘʩʘʝʪʩʷ ʫʤʝʨʝʥʥʳʭ ʰʠʨʦʪ ʠ ʢʦʤʥʘʪʥʳʭ ʫʩʣʦʚʠʡ, ʪʦ ʚ ʜʘʥʥʳʭ 

ʩʣʫʯʘʷʭ ʘʣʦʵ ʮʚʝʪʝʪ ʨʝʜʢʦ. ɸʣʦʵ ʜʨʝʚʦʚʠʜʥʦʝ ʠʤʝʝʪ ʢʦʨʦʪʢʠʡ ʧʨʷʤʦʩʪʦʷʯʠʡ 

ʩʪʝʙʝʣʴ (ʩʪʚʦʣ), ʧʦʢʨʳʪʳʡ ʨʫʙʮʘʤʠ ʦʪʤʝʨʰʠʭ ʠʣʠ ʩʨʝʟʘʥʥʳʭ ʣʠʩʪʴʝʚ, ʩ 

ʢʨʫʧʥʳʤʠ ʯʘʩʪʦ ʫʩʘʞʝʥʥʳʤʠ ʤʷʩʠʩʪʳʤʠ ʣʠʩʪʴʷʤʠ, ʧʦʢʨʳʪʳʝ ʚʦʩʢʦʚʳʤ ʥʘʣʝʪʦʤ 

ʩ ʦʙʝʠʭ ʩʪʦʨʦʥ. ʌʦʨʤʘ ʣʠʩʪʦʚʦʡ ʧʣʘʩʪʠʥʳ ʣʠʥʝʡʥʦ-ʣʘʥʮʝʪʦʚʠʜʥʘʷ; ʧʦ ʢʨʘʷʤ 
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ʣʠʩʪʘ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʨʝʜʢʠʝ ʟʫʙʯʠʢʠ, ʥʘʨʫʞʥʘʷ ʩʪʦʨʦʥʘ ʣʠʩʪʘ ʚʦʛʥʫʪʘʷ, 

ʚʥʫʪʨʝʥʥʷʷ ï ʚʳʧʫʢʣʘʷ; ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʰʠʨʠʥʘ ʦʩʥʦʚʘʥʠʷ ʣʠʩʪʦʚʦʡ 

ʧʣʘʩʪʠʥʳ 2-7 ʩʤ, ʪʦʣʱʠʥʘ å 2,5 ʩʤ, ʜʣʠʥʘ 15-45 ʩʤ, ʠʥʦʛʜʘ ʜʦʩʪʠʛʘʝʪ 60 ʩʤ. 

ʃʠʩʪʴʷ ʠʤʝʶʪ ʚʦʩʢʦʚʦʡ ʥʘʣʝʪ, ʟʘʱʠʱʘʶʱʠʡ ʨʘʩʪʝʥʠʝ ʦʪ ʠʟʣʠʰʥʝʛʦ ʠʩʧʘʨʝʥʠʷ, ʠ 

ʢʦʣʶʯʢʠ ʧʦ ʢʨʘʷʤ, ʦʙʝʨʝʛʘʶʱʠʝ ʣʠʩʪ ʦʪ ʧʦʝʜʘʥʠʷ ʞʠʚʦʪʥʳʤʠ. ʎʚʝʪʢʠ 

ʮʠʣʠʥʜʨʠʯʝʩʢʠʝ ʠʣʠ ʢʦʣʦʢʦʣʴʯʘʪʳʝ, ʙʦʣʴʰʝʡ ʯʘʩʪʴʶ ʢʨʘʩʥʳʝ ʠʣʠ ʞʝʣʪʳʝ, 

ʩʦʙʨʘʥʥʳʝ ʚ ʢʨʘʩʠʚʳʝ ʚʝʨʭʫʰʝʯʥʳʝ ʧʨʦʩʪʳʝ ʠʣʠ ʢʠʩʪʝʚʠʜʥʳʝ ʩʦʮʚʝʪʠʷ [50, 55, 

60, 70, 71, 83, 85, 90].  

 

1.3. ɹʦʪʘʥʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʘʣʦʵ ʚʝʨʘ 

 

ʈʠʩʫʥʦʢ 1.2 ï ɸʣʦʵ ʚʝʨʘ (ʥʘʩʪʦʷʱʝʝ) (Aloe vera L. ex Webb) [19]. 

 

ɸʣʦʵ ʥʘʩʪʦʷʱʝʝ (Aloe vera L. ex Webb), ʙʦʣʴʰʝ ʠʟʚʝʩʪʥʦʝ ʢʘʢ ʘʣʦʵ ʚʝʨʘ ʠ 

ʘʣʦʵ ʙʘʨʙʘʜʦʩʩʢʦʝ, ʦʪʥʦʩʠʪʩʷ ʢ ʤʥʦʛʦʣʝʪʥʠʤ ʪʨʘʚʷʥʠʩʪʳʤ ʨʘʩʪʝʥʠʷʤ [19].  

ʉʝʚʝʨʦ-ɺʦʩʪʦʯʥʘʷ ɸʬʨʠʢʘ, ʂʘʥʘʨʩʢʠʝ ʦʩʪʨʦʚʘ, ɸʨʘʚʠʡʩʢʠʡ ʧʦʣʫʦʩʪʨʦʚ, ʘ 

ʪʘʢʞʝ ʦʩʪʨʦʚ ʄʘʜʝʡʨʘ ʷʚʣʷʶʪʩʷ ʠʩʪʦʨʠʯʝʩʢʦʡ ʨʦʜʠʥʦʡ ʘʣʦʵ ʚʝʨʘ [107, 112, 120].  

ʈʘʩʪʝʥʠʷ ʨʦʜʘ ɸʣʦʵ ʦʙʣʘʜʘʶʪ ʫʥʠʢʘʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʚʳʞʠʚʘʥʠʷ ʚ 

ʞʘʨʢʠʭ ʫʩʣʦʚʠʷʭ ʩ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʦʡ ʥʝʭʚʘʪʢʦʡ ʚʦʜʳ, ʟʘ ʩʯʝʪ ʟʘʢʨʳʪʠʷ ʧʦʨ ʠ 

ʫʜʝʨʞʘʥʠʷ ʚʣʘʛʠ ʚʥʫʪʨʠ ʣʠʩʪʦʚʦʡ ʧʣʘʩʪʠʥʳ. ʋ ʣʠʩʪʴʝʚ ʘʣʦʵ ʚʝʨʘ ʤʝʯʝʚʠʜʥʘʷ 

ʬʦʨʤʘ; ʛʣʘʜʢʘʷ, ʤʷʩʠʩʪʘʷ, ʘ ʪʘʢʞʝ ʩʦʯʥʘʷ ʣʠʩʪʦʚʘʷ ʧʣʘʩʪʠʥʢʘ ʟʘʢʘʥʯʠʚʘʝʪʩʷ ʧʦ 
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ʢʨʘʷʤ ʜʣʠʥʥʳʤʠ (ʜʦ 45 ʩʤ) ʦʩʪʨʳʤʠ ʢʦʣʶʯʢʘʤʠ, ʪʦʣʱʠʥʦʡ ʜʦ 10 ʩʤ; ʨʘʩʪʝʥʠʝ 

ʜʦʩʪʠʛʘʝʪ 1 ʤ ʚ ʚʳʩʦʪʫ; ʮʚʝʪ ʣʠʩʪʴʝʚ ï ʟʝʣʝʥʦʚʘʪʦ-ʩʠʟʳʡ. ʋ ʘʣʦʵ ʚʝʨʘ ʩʪʝʙʣʠ 

ʪʦʣʩʪʳʝ ʠ ʢʦʨʦʪʢʠʝ, ʩ ʧʣʦʭʦ ʨʘʟʚʠʪʦʡ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʦʡ. ʄʦʣʦʜʳʝ ʣʠʩʪʴʷ 

ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʩʝʨʝʜʠʥʝ, ʘ ʩ ʚʥʝʰʥʝʡ ʩʪʦʨʦʥʳ ʠʭ ʦʢʨʫʞʘʶʪ ʟʨʝʣʳʝ, ʤʘʩʩʠʚʥʳʝ, 

ʢʦʞʠʩʪʳʝ ʣʠʩʪʴʷ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʬʦʨʤʠʨʫʷ ʨʦʟʝʪʢʫ, ʜʦʩʪʠʛʘʶʱʫʶ ʚ ʜʠʘʤʝʪʨʝ ʜʦ 

85 ʩʤ. ʎʚʝʪʢʠ ʪʨʫʙʯʘʪʳʝ, ʦʨʘʥʞʝʚʦʛʦ ʠʣʠ ʞʝʣʪʦʚʘʪʦ-ʦʨʘʥʞʝʚʦʛʦ ʮʚʝʪʘ [10, 38, 46, 

53, 58, 66, 71].  

 

1.4. ɹʦʪʘʥʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʝʢʦʪʦʨʳʭ ʚʠʜʦʚ ʨʦʜʘ ɸʣʦʵ 

 

ʈʦʜ ɸʣʦʵ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʨʦʜʦʚ ʩʝʤʝʡʩʪʚʘ 

Asphodelaceae, ʥʘʩʯʠʪʳʚʘʶʱʠʡ ʧʨʠʤʝʨʥʦ 300 ʚʠʜʦʚ. ɼʘʥʥʳʝ ʨʘʩʪʝʥʠʷ ʥʘʩʝʣʷʶʪ 

ʪʝʨʨʠʪʦʨʠʠ ʩ ʞʘʨʢʠʤ ʠ ʟʘʩʫʰʣʠʚʳʤ ʢʣʠʤʘʪʦʤ, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʙʣʘʛʦʧʨʠʷʪʥʳʤ 

ʬʘʢʪʦʨʦʤ ʜʣʷ ʧʨʦʠʟʨʘʩʪʘʥʠʷ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʚʠʜʦʚ ʘʣʦʵ. ʉʨʝʜʠ ʦʛʨʦʤʥʦʛʦ 

ʨʘʟʥʦʦʙʨʘʟʠʷ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ ʨʦʜʘ ɸʣʦʵ, ʥʘʩʝʣʷʶʱʠʭ ʖʞʥʫʶ ʠ ɺʦʩʪʦʯʥʫʶ 

ɸʬʨʠʢʫ, ʦʩʪʨʦʚʘ ʉʦʢʦʪʦʨʘ ʠ ʄʘʜʘʛʘʩʢʘʨ, ʘ ʪʘʢʞʝ ɸʨʘʚʠʡʩʢʠʡ ʧʦʣʫʦʩʪʨʦʚ, 

ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʚʦʝʤ ʢʫʩʪʘʨʥʠʢʦʚʳʝ ʬʦʨʤʳ, ʤʥʦʛʦʣʝʪʥʠʝ ʪʨʘʚʳ ʠ 

ʣʠʘʥʳ, ʠʟʨʝʜʢʘ ï ʜʨʝʚʦʚʠʜʥʳʝ ʬʦʨʤʳ, ʧʨʦʠʟʨʘʩʪʘʶʱʠʝ ʢʘʢ ʚ ʧʝʩʯʘʥʦʡ, ʪʘʢ ʠ ʚ 

ʢʘʤʝʥʠʩʪʦʡ ʤʝʩʪʥʦʩʪʠ [21, 23, 38, 58, 72, 82, 86, 92]. 

ʊʦʣʩʪʳʝ ʩʫʢʢʫʣʝʥʪʥʳʝ ʣʠʩʪʴʷ ʘʣʦʵ ʬʦʨʤʠʨʫʶʪ ʧʨʠʢʦʨʥʝʚʳʝ, ʨʝʞʝ ï 

ʚʝʨʭʫʰʝʯʥʳʝ ʨʦʟʝʪʢʠ, ʫʩʘʞʝʥʥʳʝ ʪʚʝʨʜʳʤʠ ʰʠʧʠʢʘʤʠ ʠʣʠ ʢʦʣʶʯʢʠ ʧʦ ʢʨʘʷʤ.  

ʆʜʥʘʢʦ ʫ ʦʧʨʝʜʝʣʝʥʥʳʭ ʚʠʜʦʚ ʘʣʦʵ ʨʘʩʧʦʣʦʞʝʥʠʝ ʣʠʩʪʴʝʚ ʜʚʫʭʨʷʜʥʦʝ ʠʣʠ 

ʩʧʠʨʘʣʴʥʦʝ. ʌʦʨʤʘ ʣʠʩʪʦʚʦʡ ʧʣʘʩʪʠʥʢʠ ʦʯʝʥʴ ʨʘʟʥʦʦʙʨʘʟʥʘ: ʜʝʣʴʪʦʚʠʜʥʘʷ, 

ʤʝʯʝʚʠʜʥʘʷ, ʣʘʥʮʝʪʦʚʠʜʥʘʷ, ʣʠʥʝʡʥʦ-ʣʘʥʮʝʪʥʘʷ. ʂʨʫʧʥʳʝ ʮʚʝʪʢʠ ʬʦʨʤʠʨʫʶʪʩʷ ʚ 

ʧʘʟʫʭʘʭ ʣʠʩʪʴʝʚ ʠ ʚʳʨʘʩʪʘʶʪ ʚ ʜʣʠʥʫ ʜʦ 3-5 ʩʤ; ʚ ʜʠʘʤʝʪʨʝ ʜʦ 1 ʩʤ. ʎʚʝʪʢʠ 

ʦʙʨʘʟʫʶʪ ʤʝʪʝʣʴʯʘʪʳʝ, ʢʦʣʦʩʦʚʠʜʥʳʝ ʠ ʢʠʩʪʝʚʠʜʥʳʝ ʩʦʮʚʝʪʠʷ ʨʘʟʣʠʯʥʦʡ 

ʦʢʨʘʩʢʠ: ʦʪ ʢʨʘʩʥʦʛʦ, ʞʝʣʪʦʛʦ ʠ ʦʨʘʥʞʝʚʦʛʦ ʮʚʝʪʘ ʜʦ ʙʝʣʦʛʦ. ʇʣʦʜ ʘʣʦʵ ʩ 

ʤʥʦʞʝʩʪʚʝʥʥʳʤʠ ʪʨʝʭʛʨʘʥʥʳʤʠ ʩʝʤʝʥʘʤʠ, ʢʦʞʠʩʪʳʡ ʠʣʠ ʜʝʨʝʚʷʥʠʩʪʳʡ, ʘ ʧʦ 

ʬʦʨʤʝ ʮʠʣʠʥʜʨʠʯʝʩʢʠʡ [54, 71, 83, 94, 98, 100].  
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ʋ ʘʣʦʵ ʮʚʝʪʢʠ ï ʧʨʦʪʘʥʜʨʠʯʥʳʝ. ʇʝʨʚʦʥʘʯʘʣʴʥʦ ʠʟ ʮʚʝʪʢʘ ʬʦʨʤʠʨʫʶʪʩʷ 

ʪʳʯʠʥʢʠ ʛʫʩʪʦʦʧʫʰʝʥʥʳʝ ʧʳʣʴʮʦʡ, ʩ ʦʪʢʨʳʪʳʤʠ ʧʳʣʴʥʠʢʘʤʠ. ʇʦʪʦʤ ʧʦʷʚʣʷʝʪʩʷ 

ʩʪʦʣʙʠʢ ʩ ʨʳʣʴʮʝʤ ʚ ʬʦʨʤʝ ʛʦʣʦʚʢʠ. ʇʨʠ ʵʪʦʤ ʚʝʨʦʷʪʥʦʩʪʴ ʧʦʧʘʜʘʥʠʷ ʧʳʣʴʮʳ ʥʘ 

ʨʳʣʴʮʝ ʩʪʦʣʙʠʢʘ ʜʘʥʥʦʛʦ ʩʦʮʚʝʪʠʷ ʚʝʣʠʢʘ. ʇʨʠ ʩʦʟʨʝʚʘʥʠʠ ʧʨʦʠʩʭʦʜʠʪ 

ʩʦʧʨʠʢʦʩʥʦʚʝʥʠʝ ʤʫʞʩʢʦʡ ʠ ʞʝʥʩʢʦʡ ʯʘʩʪʠ ʮʚʝʪʢʘ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ 

ʩʘʤʦʦʧʳʣʝʥʠʶ. 

ʅʦ ʥʝʢʦʪʦʨʳʝ ʚʠʜʳ ʨʘʩʪʝʥʠʷ ï ʘʣʦʵ ʥʝʫʩʪʨʘʰʠʤʦʝ (A. ferox Mill .), ʘʣʦʵ 

ʤʥʦʛʦʣʠʩʪʥʦʝ (A. polyphylla Pillans), ʘʣʦʵ ʜʠʭʦʪʦʤʠʯʝʩʢʦʝ (A. dichotoma Masson) ï 

ʦʧʳʣʷʶʪ ʥʘʩʝʢʦʤʳʝ, ʧʪʠʮʳ, ʙʘʙʦʯʢʠ ʠʣʠ ʧʯʝʣʳ. ʀʭ ʧʨʠʚʣʝʢʘʝʪ ʥʝʢʪʘʨ, ʢʦʪʦʨʳʡ 

ʩʦʜʝʨʞʠʪʩʷ ʚ ʷʨʢʠʭ ʮʚʝʪʢʘʭ ʠ ʧʨʦʩʘʯʠʚʘʝʪʩʷ ʠʟ ʩʝʧʪʘʣʴʥʳʭ ʥʝʢʪʘʨʥʠʢʦʚ, ʪʝʤ 

ʩʘʤʳʤ ʟʘʧʦʣʥʷʷ ʥʠʞʥʶʶ ʯʘʩʪʴ ʦʢʦʣʦʮʚʝʪʥʠʢʘ [83, 84, 89, 90, 92, 94, 120].  

ɹʦʣʴʰʠʥʩʪʚʦ ʚʠʜʦʚ ʩʝʤʝʡʩʪʚʘ Asphodelaceae ʷʚʣʷʶʪʩʷ ʨʘʩʪʝʥʠʷʤʠ-

ʙʘʣʣʠʩʪʘʤʠ. ʇʨʠ ʤʝʭʘʥʠʯʝʩʢʦʤ ʚʦʟʜʝʡʩʪʚʠʠ (ʚʝʪʝʨ, ʞʠʚʦʪʥʳʝ ʠ ʪ.ʧ.) ʩʝʤʝʥʘ 

ʩʦʟʨʝʚʰʠʭ ʧʣʦʜʦʚ ʧʘʜʘʶʪ ʥʘ ʟʝʤʣʶ ʦʢʦʣʦ ʨʘʩʪʝʥʠʡ. ɸʨʝʘʣ ʧʨʦʠʟʨʘʩʪʘʥʠʷ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʟʘ ʩʯʝʪ ʢʨʳʣʦʚʠʜʥʦʛʦ ʘʨʠʣʣʫʩʘ, ʢʦʪʦʨʳʡ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʣʝʪʫʯʝʩʪʠ 

ʩʝʤʷʥ. ʋ ʙʦʣʴʰʠʥʩʪʚʘ ʚʠʜʦʚ ʘʣʦʵ ʨʘʟʤʥʦʞʝʥʠʝ ʩʝʤʝʥʘʤʠ ï ʝʜʠʥʩʪʚʝʥʥʳʡ ʩʧʦʩʦʙ. 

ʅʦ ʥʝʢʦʪʦʨʳʝ ʚʠʜʳ, ʪʘʢʠʝ ʢʘʢ ʘʣʦʵ ʚʝʨʘ (A. vera L. Ex Webb.), ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʝ 

(A. arborescens Mill .) ʠ ʘʣʦʵ ʧʝʩʪʨʦʝ (A.verigata L.), ʩʧʦʩʦʙʥʳ ʢ ʚʝʛʝʪʘʪʠʚʥʦʤʫ 

ʨʘʟʤʥʦʞʝʥʠʶ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʧʦʜʟʝʤʥʳʭ ʩʪʦʣʦʥʦʚ ʠ ʙʦʢʦʚʳʭ ʧʦʙʝʛʦʚ. 

ʀʩʢʣʶʯʝʥʠʝʤ ʷʚʣʷʝʪʩʷ ʞʠʚʦʨʦʜʷʱʝʝ ʘʣʦʵ ʣʫʢʦʚʠʯʢʦʥʦʩʥʦʝ (A. bulbillifera L.), ʚ 

ʧʘʟʫʭʘʭ ʥʠʞʥʠʭ ʧʨʠʮʚʝʪʥʠʢʦʚ ʢʦʪʦʨʦʛʦ ʬʦʨʤʠʨʫʶʪʩʷ ʣʫʢʦʚʠʯʢʠ [23, 50, 77, 87, 

92, 120].  

ʊʘʙʣʠʮʘ 1.1 ï ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʤʦʨʬʦʣʦʛʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʚʠʜʦʚ ʨʦʜʘ 

ɸʣʦ ɻ

ʅʘʟʚʘʥʠʝ ʚʠʜʘ ʃʠʩʪʴʷ ʎʚʝʪʢʠ ʈʘʩʧʨʦʩ-

ʪʨʘʥʝʥʠʝ 

1. ɸʣʦʵ 

ʜʨʝʚʦʚʠʜʥʦʝ  

(Aloe 

arborescens 

Mill.) [50].  

ɻʣʘʜʢʠʝ, 

ʟʝʣʝʥʦʚʘʪʦ-

ʩʠʟʦʚʘʪʦʛʦ 

ʮʚʝʪʘ ʩ 

ʪʦʣʩʪʳʤʠ 

ʟʫʙʯʠʢʘʤʠ ʧʦ 

ʎʚʝʪʢʠ ʦʯʝʥʴ ʢʨʫʧʥʳʝ, 

ʰʝʩʪʠʣʝʧʝʩʪʥʳʝ, ʩʦʙʨʘʥʳ 

ʚ ʢʠʩʪʝʚʠʜʥʳʝ ʩʦʮʚʝʪʠʷ, 

ʜʣʠʥʦʡ ʜʦ 2,5 ʩʤ. 

ɽʩʪʝʩʪʚʝʥʥʳʡ 

ʘʨʝʘʣ ʦʙʠʪʘʥʠʷ 

ï ʖɸʈ, 

ʄʦʟʘʤʙʠʢ, 

ɿʠʤʙʘʙʚʝ, 

ʉʚʘʟʠʣʝʥʜ ʠ 
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ʢʨʘʶ ʣʠʩʪʘ, ʚ 

ʜʣʠʥʫ ʜʦ 50 ʩʤ, 

ʚ ʰʠʨʠʥʫ ʜʦ 5 

ʩʤ. 

ʄʘʣʘʚʠ. 

2. ɸʣʦʵ ʚʝʨʘ 

(Aloe vera L. ex 

Webb) [19]. 

ʃʠʩʪʴʷ 

ʤʝʯʝʚʝʜʥʳʝ, 

ʧʝʩʪʨʳʝ, ʧʦ 

ʢʨʘʷʤ ʠʜʫʪ 

ʢʦʣʶʯʢʠ, 

ʜʦʩʪʠʛʘʶʪ ʜʦ 

60 ʩʤ ʚ ʜʣʠʥʫ. 

ʃʠʩʪʴʷ ʩʦʙʨʘʥʳ 

ʚ ʨʦʟʝʪʢʫ, 

ʢʦʪʦʨʘʷ 

ʜʦʩʪʠʛʘʝʪ 60 ʩʤ 

ʚ ʜʠʘʤʝʪʨʝ. 

ʎʚʝʪʢʠ ʪʨʫʙʯʘʪʳʝ, 

ʦʨʘʥʞʝʚʦʛʦ ʠʣʠ 

ʞʝʣʪʦʚʘʪʦ-ʦʨʘʥʞʝʚʦʛʦ 

ʮʚʝʪʘ, ʮʚʝʪʢʠ ʩʦʙʨʘʥʳ ʚ 

ʩʦʮʚʝʪʠʝ ʢʠʩʪʴ ʥʘ 

ʧʨʷʤʦʩʪʦʷʯʝʤ ʮʚʝʪʦʥʦʩʝ. 

ɽʩʪʝʩʪʚʝʥʥʘʷ 

ʩʨʝʜʘ ʦʙʠʪʘʥʠʷ 

ʉʝʚʝʨʥʘʷ 

ɸʬʨʠʢʘ ï 

ɸʣʞʠʨ, 

ʄʘʨʦʢʢʦ, ʊʫʥʠʩ, 

ʘ ʪʘʢʞʝ ʦʩʪʨʦʚʘ 

ɿʝʣʝʥʦʛʦ ʄʳʩʘ, 

ʂʘʥʘʨʩʢʠʝ 

ʦʩʪʨʦʚʘ. 

3. ɸʣʦʵ ɹʘʡʥʝʩʘ 

(Aloe bainesii 

Klopper & 

Gideon F.Sm.) 

[10,53,81,83]. 

 

 

ʊʝʤʥʦ-ʟʝʣʝʥʦʛʦ 

ʮʚʝʪʘ, 

ʠʟʦʛʥʫʪʳʝ 

ʣʠʩʪʴʷ, ʜʣʠʥʦʡ 

ʦʪ 65 ʜʦ 95 ʩʤ. 

ʎʚʝʪʢʠ ʦʨʘʥʞʝʚʦʛʦ, 

ʞʝʣʪʦʛʦ, ʢʨʘʩʥʦʛʦ ʠʣʠ 

ʣʦʩʦʩʝʚʦ-ʨʦʟʦʚʦʛʦ ʮʚʝʪʘ. 

ʈʘʩʪʝʪ ʣʠʙʦ ʚʦ 

ʚʣʘʞʥʳʭ 

ʧʨʠʙʨʝʞʥʳʭ 

ʨʘʡʦʥʘʭ, ʣʠʙʦ ʚ 

ʩʫʭʠʭ ʦʙʣʘʩʪʷʭ 

ʥʘ ʢʘʤʝʥʠʩʪʳʭ 

ʩʢʣʦʥʘʭ ʥʘ 

ʚʳʩʦʪʝ 2000 ʤ 

ʥʘʜ ʫʨʦʚʥʝʤ 

ʤʦʨʷ. 

4. ɸʣʦʵ 

ʚʦʣʦʢʥʠʩʪʦʝ 

(Aloe fibrosa 

Lavranos et 

Newton) [93, 94]. 

 

ʃʠʩʪʴʷ 

ʣʘʥʮʝʪʥʳʝ, 

ʦʩʪʨʳʝ, ʷʨʢʦ-

ʟʝʣʝʥʳʝ 

(ʙʫʨʝʶʱʠʝ ʥʘ 

ʩʦʣʥʮʝ), ʠʥʦʛʜʘ 

ʧʷʪʥʠʩʪʳʝ. 

ʎʚʝʪʢʠ ʦʨʘʥʞʝʚʦ-

ʢʨʘʩʥʦʛʦ ʮʚʝʪʘ.  

ʇʨʦʠʟʨʘʩʪʘʝʪ ʥʘ 

ʧʝʩʯʘʥʳʭ 

ʧʦʯʚʘʭ  ʚ 

ʜʨʝʚʝʩʥʦʡ 

ʩʘʚʘʥʥʝ ʚ 

ʂʝʥʠʠ. 

5. ɸʣʦʵ 

ʜʠʭʦʪʦʤʠʯʝʩʢʦʝ 

(Aloe dichotoma 

Masson) [71, 97, 

100]. 

 

ʃʠʥʝʡʥʦ-

ʣʘʥʮʝʪʥʳʝ, 

ʟʝʣʝʥʦʚʘʪʦ-

ʛʦʣʫʙʦʚʘʪʳʝ, ʧʦ 

ʢʨʘʷʤ 

ʤʘʣʝʥʴʢʠʤʠ 

ʟʫʙʮʘʤʠ, ʚ 

ʜʣʠʥʫ 

ʜʦʩʪʠʛʘʶʱʠʝ 

40 ʩʤ, ʘ ʚ 

ʉʦʮʚʝʪʠʷ ʞʝʣʪʳʝ, 

ʚʝʪʚʠʩʪʳʝ. 

ʈʘʩʪʝʪ ʚ 

ʧʫʩʪʳʥʷʭ 

ɸʥʛʦʣʳ. 
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ʰʠʨʠʥʫ ï 6 ʩʤ. 

6. ɸʣʦʵ 

ʂʘʤʧʝʨʠ, (Aloe 

camperi 

Schweinf) [50, 

120]. 

 

ɿʝʣʝʥʦʚʘʪʦʛʦ 

ʮʚʝʪʘ ʣʠʩʪʴʷ ʩ 

ʫʪʦʣʱʝʥʥʳʤʠ 

ʟʫʙʯʠʢʘʤʠ ʧʦ 

ʢʨʘʶ, 

ʤʝʯʝʚʠʜʥʳʝ, ʚ 

ʜʣʠʥʫ 

ʜʦʩʪʠʛʘʶʱʠʝ 

55 ʩʤ, ʚ ʰʠʨʠʥʫ 

ï 8 ʩʤ.  

ʎʚʝʪʢʠ ʷʨʢʦ-ʞʝʣʪʳʝ, 

ʜʦʩʪʠʛʘʶʱʠʝ ʚ ʜʣʠʥʫ 3 

ʩʤ.  

ʇʨʦʠʟʨʘʩʪʘʝʪ ʚ 

ʉʫʜʘʥʝ ʠ 

ʕʬʠʦʧʠʠ ʥʘ 

ʩʢʘʣʠʩʪʳʭ 

ʩʢʣʦʥʘʭ ʛʦʨ, ʘ 

ʪʘʢʞʝ ʥʘ ʧʣʘʪʦ ʠ 

ʚ ʩʘʚʘʥʥʘʭ. 

 

7. ɸʣʦʵ ʄʘʨʣʦʪʘ 

(Aloe marlothii 

Berger) [94, 100] 

 

ʃʠʩʪʴʷ 

ʣʘʥʮʝʪʦʚʠʜʥʳʝ, 

ʛʦʣʫʙʦʚʘʪʦ-

ʩʝʨʝʙʨʠʩʪʳʝ, 

ʜʣʠʥʦʡ 1-1,5 

ʩʤ, ʰʠʨʠʥʦʡ 

20-30 ʩʤ. ʂʨʘʷ 

ʣʠʩʪʘ ʫʩʘʞʝʥʳ 

ʟʫʙʮʘʤʠ 

ʢʦʨʠʯʥʝʚʦʛʦ 

ʠʣʠ ʢʨʘʩʥʦʛʦ 

ʮʚʝʪʘ. 

ʎʚʝʪʢʠ ʷʨʢʦ-ʦʨʘʥʞʝʚʳʝ, 

ʜʦʩʪʠʛʘʶʱʠʝ ʚ ʜʣʠʥʫ 3,5 

ʩʤ. 

ʇʨʦʠʟʨʘʩʪʘʝʪ ʚ 

ʖʞʥʦʡ ɸʬʨʠʢʝ. 

 

 

 

 

 

8.ɸʣʦʵ 

ʫʩʪʨʘʰʘʶʱʝʝ 

(Aloe ferox Mill., 

Aloe sapralaevis 

Haw.) [53, 97, 

98] 

 

 

ʃʠʩʪʴʷ ʦʯʝʥʴ 

ʤʷʩʠʩʪʳʝ, 

ʫʪʦʣʱʝʥʥʳʝ, 

ʩʠʟʦʚʘʪʦ-

ʟʝʣʝʥʦʚʘʪʳʝ, 

ʜʦʩʪʠʛʘʶʱʠʝ ʚ 

ʜʣʠʥʫ 70 ʩʤ, ʚ 

ʰʠʨʠʥʫ ï 18 

ʩʤ. ʇʦ ʢʨʘʶ 

ʣʠʩʪʘ 

ʨʘʩʧʦʣʘʛʘʶʪʩʷ 

ʟʫʙʮʳ 

ʢʦʨʠʯʥʝʚʘʪʦʡ 

ʦʢʨʘʩʢʠ, 

ʧʦʭʦʞʠʝ ʥʘ 

ʙʦʨʦʜʘʚʢʠ.  

ʎʚʝʪʢʠ ʷʨʢʦ-ʢʨʘʩʥʦʛʦ 

ʦʢʨʘʩʘ ʥʘ ʢʦʨʦʪʢʦʡ 

ʮʚʝʪʦʥʦʞʢʝ, ʜʦʩʪʠʛʘʶʱʠʝ 

ʚ ʜʣʠʥʫ 4 ʩʤ. 

ʇʨʦʠʟʨʘʩʪʘʝʪ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ 

ʂʘʧʩʢʦʡ 

ʦʙʣʘʩʪʠ. 

9.ɸʣʦʵ 

ʨʝʩʥʠʪʯʘʪʦʝ 

(Aloe ciliaris 

Klopper & 

ʆʯʝʨʝʜʥʳʝ, 

ʣʠʥʝʡʥʦ-

ʣʘʥʮʝʪʦʚʠʜʥʳʝ 

ʣʠʩʪʴʷ ʟʝʣʝʥʦʛʦ 

ʎʚʝʪʢʠ ʷʨʢʦ- ʦʨʘʥʞʝʚʦʛʦ 

ʦʢʨʘʩʘ, ʜʦʩʪʠʛʘʶʱʠʝ ʚ 

ʜʣʠʥʫ 40 ʤʤ, 

ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʥʘ 

ʇʨʦʠʟʨʘʩʪʘʝʪ ʚ 

ʖʞʥʦʡ ɸʬʨʠʢʝ 
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Gideon F.Sm.) 

[71, 83] 

 

 

ʦʢʨʘʩʘ, 

ʜʦʩʪʠʛʘʶʱʠʝ ʚ 

ʜʣʠʥʫ 20 ʩʤ, ʚ 

ʰʠʨʠʥʫ ï 5 ʩʤ.  

ʢʦʨʦʪʢʦʡ ʮʚʝʪʦʥʦʞʢʝ; 

ʩʦʮʚʝʪʠʷ ʢʦʣʦʩʦʚʠʜʥʳʝ, 

ʩʠʣʴʥʦʚʝʪʚʷʱʠʝʩʷ. 

10. ɸʣʦʵ 

ʚʦʩʭʠʪʠʪʝʣʴʥʦʝ, 

ʠʣʠ ʩʪʨʦʡʥʦʝ 

(Aloe concinna 

Baker) [38, 50, 

59, 84] 

 

ʃʠʩʪʴʷ 

ʣʘʥʮʝʪʦʚʠʜʥʳʝ; 

ʜʣʠʥʦʡ ʜʦ 16 

ʩʤ, ʰʠʨʠʥʦʡ ʜʦ 

3,5 ʩʤ; ʩʚʝʪʣʦ-

ʟʝʣʝʥʳʝ ʩ 

ʙʝʣʳʤʠ 

ʧʷʪʥʘʤʠ. ʂʨʘʡ 

ʣʠʩʪʘ ʦʬʦʨʤʣʝʥ 

ʰʠʧʘʤʠ.   

ʎʚʝʪʢʠ ʩ ʟʝʣʝʥʦʡ ʢʘʡʤʦʡ 

ʧʦ ʢʨʘʷʤ, ʦʨʘʥʞʝʚʦʛʦ 

ʮʚʝʪʘ, ʬʦʨʤʠʨʫʶʱʠʝ 

ʢʠʩʪʝʚʠʜʥʳʝ ʩʦʮʚʝʪʠʷ, 

ʜʣʠʥʦʡ ʜʦ 27 ʩʤ.  

ʇʨʦʠʟʨʘʩʪʘʝʪ ʚ 

ʎʝʥʪʨʘʣʴʥʦʡ 

ɸʬʨʠʢʝ ʠ 

ɿʘʥʟʠʙʘʨʝ. 

11. ɸʣʦʵ 

ʢʦʣʧʘʯʢʦʚʠʜʥʦʝ 

(Aloe mitriformis 

Mill.) [86, 87, 

92]. 

 

ʃʠʩʪʴʷ 

ʤʷʩʠʩʪʦ-

ʩʦʯʥʳʝ, 

ʣʘʥʮʝʪʥʳʝ, ʩ 

ʢʦʣʶʯʢʘʤʠ ʧʦ 

ʢʨʘʶ.  

ʎʚʝʪʢʠ ʘʣʳʝ, ʜʣʠʥʦʡ ʜʦ 6 

ʩʤ. 

ʇʨʦʠʟʨʘʩʪʘʝʪ ʚ 

ʖʞʥʦʡ ɸʬʨʠʢʝ 

ʥʘ ʢʘʤʝʥʠʩʪʳʭ 

ʧʦʯʚʘʭ ʠ ʩʢʘʣʘʭ 

ʥʘ ʚʳʩʦʪʝ 1500 

ʤ ʥʘʜ ʫʨʦʚʥʝʤ 

ʤʦʨʷ 

12.ɸʣʦʵ 

ʦʩʪʠʩʪʦʝ (Aloe 

aristata Haw., 

Aloe 

longiaristata 

Schult. & 

Schult.f.) [22, 25, 

59, 94, 120]. 

 

 

ʃʠʩʪʴʷ 

ʣʘʥʮʝʪʦʚʠʜʥʳʝ, 

ʜʣʠʥʦʡ ʜʦ 12 

ʩʤ, ʰʠʨʠʥʦʡ ʜʦ 

2,5 ʩʤ, 

ʟʝʣʝʥʦʚʘʪʦ-

ʩʠʟʦʛʦ ʮʚʝʪʘ ʩ 

ʙʝʣʳʤʠ 

ʧʷʪʥʘʤʠ. 

ʇʦʚʝʨʭʥʦʩʪʴ 

ʣʠʩʪʘ ʧʦʢʨʳʪʘ 

ʟʫʙʮʘʤʠ.  

ʎʚʝʪʢʠ ʪʨʫʙʯʘʪʳʝ, 

ʦʨʘʥʞʝʚʦ-ʞʝʣʪʦʛʦ ʠʣʠ 

ʦʨʘʥʞʝʚʦ-ʢʨʘʩʥʦʛʦ ʮʚʝʪʘ, 

ʥʘ ʢʦʨʦʪʢʦʡ ʮʚʝʪʦʥʦʞʢʝ, 

ʜʣʠʥʦʡ ʜʦ 3,5 ʩʤ. 

ʖʞʥʘʷ ɸʬʨʠʢʘ. 

ʈʘʩʧʨʦʩʪʨʘʥʝʥ 

ʥʘ ʧʝʩʯʘʥʳʭ 

ʨʘʚʥʠʥʘʭ, ʥʘ 

ʪʨʘʚʷʥʠʩʪʳʭ 

ʛʦʨʥʳʭ ʩʢʣʦʥʘʭ 

ʂʘʧʩʢʦʡ 

ʦʙʣʘʩʪʠ, ʘ ʪʘʢʞʝ 

ʛʦʨʥʳʭ ʩʢʣʦʥʘʭ 

ʥʘ ʚʳʩʦʪʝ ʜʦ 

1600 ʤ ʥʘʜ 

ʫʨʦʚʥʝʤ ʤʦʨʷ 

 

1.5. ɸʨʝʘʣ ʧʨʦʠʟʨʘʩʪʘʥʠʷ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ 

 

ʈʦʜʠʥʦʡ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ ʩʯʠʪʘʝʪʩʷ ʖʞʥʘʷ ɸʬʨʠʢʘ, ʛʜʝ ʦʥʦ ʧʨʦʠʟʨʘʩʪʘʝʪ 

ʚ ʧʦʣʫʧʫʩʪʳʥʥʳʭ ʤʝʩʪʘʭ, ʥʘ ʩʢʘʣʘʭ ʠ ʩʢʣʦʥʘʭ ʛʦʨ, ʚ ʜʦʣʠʥʘʭ ʨʝʢ, ʛʜʝ ʚʳʨʘʩʪʘʝʪ 

ʜʦ 4 ʤʝʪʨʦʚ. ʈʘʟʥʦʚʠʜʥʦʩʪʠ ʜʠʢʦʨʘʩʪʫʱʝʛʦ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʚʳʨʘʱʠʚʘʶʪ ʚ ɸʤʝʨʠʢʝ, ʀʥʜʠʠ, ʂʠʪʘʝ ʠ ʜʨʫʛʠʭ ʩʪʨʘʥʘʭ (ʨʠʩ. 1.3). 
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ɺ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʚ ʢʘʯʝʩʪʚʝ ʜʠʢʦʨʘʩʪʫʱʝʡ ʢʫʣʴʪʫʨʳ ʥʝ 

ʚʩʪʨʝʯʘʝʪʩʷ, ʥʦ ʫʜʘʯʥʦ ʚʳʨʘʱʠʚʘʝʪʩʷ ʚ ʟʦʥʝ ʩʫʙʪʨʦʧʠʢʦʚ ʚ ʪʝʧʣʠʮʘʭ ʠ 

ʦʨʘʥʞʝʨʝʷʭ ɿʘʢʘʚʢʘʟʩʢʦʡ ʟʦʥʘʣʴʥʦʡ ʦʧʳʪʥʦʡ ʩʪʘʥʮʠʠ ɺʀʃɸʈ, ʘ ʪʘʢʞʝ ʥʘ 

ʏʝʨʥʦʤʦʨʩʢʦʤ ʧʦʙʝʨʝʞʴʝ, ʚ ɸʜʞʘʨʠʠ.  

ʉʦʢ ʠ ʵʢʩʪʨʘʢʪ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʪʩʷ ʤʝʜʠʮʠʥʦʡ, ʧʦʵʪʦʤʫ 

ʵʪʦ ʨʘʩʪʝʥʠʝ ʰʠʨʦʢʦ ʢʫʣʴʪʠʚʠʨʫʝʪʩʷ ʚ ʉʨʝʜʥʝʡ ɸʟʠʠ ʠ ɿʘʢʘʚʢʘʟʴʝ. 

ʈʠʩʫʥʦʢ 1.3 ï ɸʨʝʘʣ ʧʨʦʠʟʨʘʩʪʘʥʠʷ ʜʠʢʦʨʘʩʪʫʱʝʛʦ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ [50]. 

 

1.6. ɸʨʝʘʣ ʧʨʦʠʟʨʘʩʪʘʥʠʷ ʘʣʦʵ ʚʝʨʘ 

 

ʈʦʜʠʥʦʡ ʘʣʦʵ ʚʝʨʘ ʩʯʠʪʘʝʪʩʷ ʉʝʚʝʨʦ-ɺʦʩʪʦʯʥʘʷ ɸʬʨʠʢʘ ʦʩʪʨʦʚʘ ɹʘʨʙʘʜʦʩʘ, 

ʂʶʨʘʩʘʦ, ʶʛ ɸʨʘʚʠʡʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ, ʥʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʘʨʝʘʣ ʝʛʦ 

ʧʨʦʠʟʨʘʩʪʘʥʠʷ ʜʦʩʪʘʪʦʯʥʦ ʦʙʰʠʨʝʥ: ʂʘʥʘʨʩʢʠʝ ʦʩʪʨʦʚʘ, ɸʨʘʚʠʡʩʢʠʡ ʧʦʣʫʦʩʪʨʦʚ, 

ʉʝʚʝʨʥʘʷ ɸʬʨʠʢʘ (ʨʠʩ. 1.4).  

ɺʩʪʨʝʯʘʝʪʩʷ ʪʘʢʞʝ ʚ ɽʛʠʧʪʝ, ʥʘ ʂʘʥʘʨʘʭ, ʘ ʚʦ ʤʥʦʛʠʭ ʪʸʧʣʳʭ ʩʪʨʘʥʘʭ 

ʩʧʝʮʠʘʣʴʥʦ ʚʳʨʘʱʠʚʘʝʪʩʷ ʜʣʷ ʣʝʯʝʙʥʳʭ ʮʝʣʝʡ. 

ɺ ʧʨʦʤʳʰʣʝʥʥʳʭ ʮʝʣʷʭ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʘʣʦʵ ʚʝʨʘ ʢʫʣʴʪʠʚʠʨʫʝʪʩʷ ʚʦ 

ʤʥʦʛʠʭ ʫʛʦʣʢʘʭ ʤʠʨʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʖʞʥʦʡ ɸʤʝʨʠʢʝ, ʂʘʨʠʙʩʢʦʤ ʨʝʛʠʦʥʝ, 

ʉʝʚʝʨʥʦʡ ɸʟʠʠ, ʖʞʥʦʡ ʠ ʉʝʚʝʨʥʦʡ ɸʤʝʨʠʢʝ, ɸʬʨʠʢʝ, ɸʚʩʪʨʘʣʠʠ ʠ ʆʢʝʘʥʠʠ. 
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ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʥʘʫʯʥʳʡ ʩʦʚʝʪ ʧʦ ʘʣʦʵ (IASC) ï ʵʪʦ ʥʝʢʦʤʤʝʨʯʝʩʢʘʷ 

ʪʦʨʛʦʚʘʷ ʦʨʛʘʥʠʟʘʮʠʷ, ʢʦʪʦʨʘʷ ʟʘʥʠʤʘʝʪʩʷ ʚʳʨʘʱʠʚʘʥʠʝʤ ʠ ʧʨʦʠʟʚʦʜʩʪʚʦʤ 

ʨʘʟʣʠʯʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʘʣʦʵ ʚʝʨʘ. ʀʟʛʦʪʦʚʠʪʝʣʠ ʧʨʦʜʫʢʮʠʠ ʥʘ ʦʩʥʦʚʝ ʘʣʦʵ ʚʝʨʘ, 

ʠʩʧʳʪʘʪʝʣʴʥʳʝ ʣʘʙʦʨʘʪʦʨʠʠ, ʚʨʘʯʠ ʠ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʠʤʝʶʪ ʧʨʘʚʦ ʥʘ ʯʣʝʥʩʪʚʦ ʚ 

IASC. ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʧʣʦʱʘʜʢʠ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʉʝʚʝʨʥʦʡ ʠ ʖʞʥʦʡ ɸʤʝʨʠʢʝ 

(ʤʘʩʩʠʚʥʳʝ ʧʣʘʥʪʘʮʠʠ ʥʘ ɸʥʪʠʣʴʩʢʠʭ ʦʩʪʨʦʚʘʭ, ʧʨʠʙʨʝʞʥʳʭ ʨʘʡʦʥʘʭ ɺʝʥʝʩʫʵʣʳ 

ʠ ʩʫʙʪʨʦʧʠʯʝʩʢʠʝ ʨʝʛʠʦʥʳ ʉʐɸ ʠ ʄʝʢʩʠʢʠ), ɽʚʨʦʧʝʡʩʢʦʤ ʩʦʶʟʝ (ʧʣʘʥʪʘʮʠʠ 

ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʘʣʦʵ ʚʝʨʘ ʚ ɸʥʜʘʣʫʩʠʠ), ɸʟʠʠ (ʂʦʨʝʷ ʠ ʀʥʜʠʷ) ʠ ʶʞʥʦʡ ʯʘʩʪʠ 

ʊʠʭʦʛʦ ʦʢʝʘʥʘ (ɸʚʩʪʨʘʣʠʷ). 

 

ʈʠʩʫʥʦʢ 1.4 ï ɸʨʝʘʣ ʧʨʦʠʟʨʘʩʪʘʥʠʷ ʜʠʢʦʨʘʩʪʫʱʝʛʦ ʘʣʦʵ ʚʝʨʘ [19] 

 

1.7 . ʄʠʢʨʦʩʢʦʧʠʷ ʣʠʩʪʴʝʚ ʘʣʦʵ 

 

ʆʧʠʩʘʥʠʝ ʤʠʢʨʦʩʢʦʧʠʠ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ ʠ ʘʣʦʵ ʚʝʨʘ ʚ ɻʌ ʈʌ XIV  

ʠʟʜʘʥʠʷ ʠ ʟʘʨʫʙʝʞʥʳʭ ʬʘʨʤʘʢʦʧʝʷʭ ʥʝ ʧʨʠʚʦʜʠʪʩʷ. ʆʪʝʯʝʩʪʚʝʥʥʳʤʠ ʫʯʝʥʳʤʠ 

ʜʘʥʦ ʜʦʚʦʣʴʥʦ ʢʨʘʪʢʦʝ ʦʧʠʩʘʥʠʝ ʤʠʢʨʦʩʢʦʧʠʠ ʣʠʩʪʴʝʚ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ, ʧʨʠʯʝʤ 

ʜʦʤʠʥʠʨʫʶʱʠʤʠ ʘʥʘʪʦʤʠʯʝʩʢʠʤʠ ʧʨʠʟʥʘʢʘʤʠ ʫʢʘʟʘʥʳ ʢʣʝʪʢʠ ʩ ʦʢʩʘʣʘʪʦʤ 

ʢʘʣʴʮʠʷ ʠ ʘʣʦʠʥʦʚʳʝ ʢʣʝʪʢʠ.  

ʇʨʠ ʧʨʦʩʤʦʪʨʝ ʚ ʤʠʢʨʦʩʢʦʧʝ ʥʘʨʫʞʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʣʠʩʪʘ ʘʣʦʵ 

ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ ʢʣʝʪʢʠ ʵʧʠʜʝʨʤʠʩʘ ʩʦ ʩʣʘʙʦʠʟʚʠʣʠʩʪʳʤʠ, ʧʦʯʪʠ ʧʨʷʤʳʤʠ, 

ʩʪʝʥʢʘʤʠ ʩ ʚʝʨʭʥʝʡ ʩʪʦʨʦʥʳ ʣʠʩʪʦʚʦʡ ʧʣʘʩʪʠʥʳ, ʘ ʚʦʪ ʩ ʥʠʞʥʝʡ ï ʙʦʣʝʝ 

ʠʟʚʠʣʠʩʪʳʝ ʩʪʝʥʢʠ. ʉ ʜʚʫʭ ʩʪʦʨʦʥ ʣʠʩʪʦʚʦʡ ʧʣʘʩʪʠʥʢʠ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʫʩʪʴʠʮʘ, 
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ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʥʘ ʥʠʞʥʝʡ, ʩʣʝʛʢʘ ʧʦʛʨʫʞʝʥʥʳʝ, ʩ 4-ʤʷ ʦʢʦʣʦʫʩʪʴʠʯʥʳʤʠ 

ʢʣʝʪʢʘʤʠ. ʅʘ ʧʦʧʝʨʝʯʥʦʤ ʩʨʝʟʝ ʣʠʩʪʴʝʚ ʚʠʜʥʦ, ʯʪʦ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʦʜ 

ʵʧʠʜʝʨʤʠʩʦʤ ʨʘʩʧʦʣʦʞʝʥ ʫʟʢʠʡ ʩʣʦʡ ʭʣʦʨʦʬʠʣʣʦʥʦʩʥʦʡ ʧʘʨʝʥʭʠʤʳ 

(ʭʣʦʨʝʥʭʠʤʳ). ʉʨʝʜʠ ʢʣʝʪʦʢ ʭʣʦʨʝʥʭʠʤʳ ʚʠʜʥʳ ʠʜʠʦʙʣʘʩʪʳ, ʙʦʣʝʝ ʠʣʠ ʤʝʥʝʝ 

ʚʳʪʷʥʫʪʳʝ ʧʦ ʦʩʠ ʣʠʩʪʘ, ʩʦʜʝʨʞʘʱʠʝ ʨʘʬʠʜʳ ʢʘʣʴʮʠʷ ʦʢʩʘʣʘʪʘ ʚ ʚʠʜʝ ʧʫʯʢʦʚ ʠʣʠ 

ʦʪʜʝʣʴʥʳʭ ʪʦʥʢʠʭ ʠʛʦʣʴʯʘʪʳʭ ʢʨʠʩʪʘʣʣʦʚ. ʊʘʢʞʝ ʧʨʠ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʦʤ ʘʥʘʣʠʟʝ 

ʣʠʩʪʘ ʘʣʦʵ ʦʙʥʘʨʫʞʝʥʳ ʟʘʢʨʳʪʳʝ ʢʦʣʣʘʪʝʨʘʣʴʥʳʝ ʧʫʯʢʠ, ʩ ʬʣʦʵʤʦʡ, 

ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʢ ʥʘʨʫʞʥʦʡ ʩʪʦʨʦʥʝ; ʩʦ ʩʣʦʝʤ ʘʣʦʠʥʦʚʳʭ ʢʣʝʪʦʢ ʦʢʦʣʦ ʬʣʦʵʤʳ, 

ʢʦʪʦʨʳʝ ʩʦʜʝʨʞʘʪ ʜʦʤʠʥʠʨʫʶʱʫʶ ʛʨʫʧʧʫ ɹɸɺ ï ʘʥʪʨʘʮʝʥʧʨʦʠʟʚʦʜʥʳʝ [15, 17, 

48, 56, 58, 128].  

 

1.8. ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ 

 

ɺ ʣʠʩʪʴʷʭ ʠ ʧʦʙʝʛʘʭ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ, ʘ ʪʘʢʞʝ ʚ ʧʨʝʧʘʨʘʪʘʭ ʥʘ ʝʛʦ ʦʩʥʦʚʝ 

ʩʦʜʝʨʞʘʪʩʷ ʩʣʦʞʥʳʝ ʛʣʠʢʦʟʠʜʥʳʝ ʩʦʝʜʠʥʝʥʠʷ ï ʘʥʪʨʘʛʣʠʢʦʟʠʜʳ, ʷʚʣʷʶʱʠʝʩʷ 

ʧʨʦʠʟʚʦʜʥʳʤʠ ʘʥʪʨʘʭʠʥʦʥʘ; ʩʤʝʩʴ ʠʭ ʧʨʠʥʷʪʦ ʥʘʟʳʚʘʪʴ ʘʣʦʠʥʘʤʠ. ʇʨʠ ʛʠʜʨʦʣʠʟʝ 

ʦʥʠ ʨʘʩʱʝʧʣʷʶʪʩʷ ʠ ʜʘʶʪ ʘʨʘʙʠʥʦʟʫ ʠ ʘʣʦʵ-ʵʤʦʜʠʥ-ʘʥʪʨʘʭʠʥʦʥ ʠʣʠ ʘʣʦʵ-ʵʤʦʜʠʥ-

ʘʥʪʨʘʥʦʣ. ʂʨʦʤʝ ʘʣʦʠʥʦʚ, ʪʘʢʞʝ ʩʦʜʝʨʞʘʪʩʷ ʚ ʘʣʦʵ ʥʘʪʘʣʦʠʥ, ʨʘʙʘʨʙʝʨʦʥ, 

ʛʦʤʦʥʘʪʘʣʦʠʥ, ʠʟʦʙʘʨʙʘʣʦʠʥ, ʬʝʨʤʝʥʪʳ, ʚʠʪʘʤʠʥʳ, ʧʦʣʠʩʘʭʘʨʠʜʳ, ʬʠʪʦʥʮʠʜʳ, 

ʩʤʦʣʠʩʪʳʝ ʚʝʱʝʩʪʚʘ, ʘ ʪʘʢʞʝ ʤʠʥʝʨʘʣʴʥʳʝ ʚʝʱʝʩʪʚʘ (ʂ, ʉʘ, ʉu, Mg, Ba, Zn, Li ʠ 

ʜʨ.) ʠ ʨʘʟʣʠʯʥʳʝ ʦʨʛʘʥʠʯʝʩʢʠʝ ʩʦʝʜʠʥʝʥʠʷ. ɺ ʙʝʣʢʝ ʘʣʦʵ ʩʦʜʝʨʞʘʪʩʷ 18 

ʘʤʠʥʦʢʠʩʣʦʪ, ʚʠʪʘʤʠʥʳ ɸ, ʉ, ɺ2, ɺ3, ɺ6, ɺ12, E. 

 ʂʨʦʤʝ ʪʦʛʦ, ʠʟ ʨʘʩʪʝʥʠʷ ʚʳʜʝʣʝʥʳ ʜʠʢʘʨʙʦʥʦʚʳʝ ʢʠʩʣʦʪʳ, ʦʢʩʠʢʠʩʣʦʪʳ 

ʞʠʨʥʦʛʦ ʨʷʜʘ, ʘʨʦʤʘʪʠʯʝʩʢʠʝ ʢʠʩʣʦʪʳ [54, 56, 57, 58, 101, 121, 128]. 

 

 

 

 

 

 



28 

 

ʊʘʙʣʠʮʘ 1.1 ï ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ  

ˉ ʅʘʟʚʘʥʠʝ ʍʠʤʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʃʦʢʘʣʠʟʘʮʠʷ 
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1.9 ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʘʣʦʵ ʚʝʨʘ 

 

ʃʠʩʪʴʷ ʠ ʧʦʙʝʛʠ, ʘ ʪʘʢʞʝ ʩʦʢ ʘʣʦʵ ʚʝʨʘ ʩʦʜʝʨʞʘʪ ʘʥʪʨʘʛʣʠʢʦʟʠʜʳ (ʘʣʦʠʥ, 

ʘʣʦʵ-ʵʤʦʜʠʥ, ʥʘʪʘʣʦʠʣ, ʨʘʙʘʨʙʝʨʦʥ, ʛʦʤʦʥʘʪʘʣʦʠʥ), ʨʘʟʜʨʘʞʘʶʱʠʝ ʩʣʠʟʠʩʪʫʶ 

ʦʙʦʣʦʯʢʫ ʠ ʫʩʠʣʠʚʘʶʱʠʝ ʧʝʨʠʩʪʘʣʴʪʠʢʫ ʢʠʰʝʯʥʠʢʘ; ʤʠʥʝʨʘʣʳ ï ʉa, K, Na, Mg, 

Cu, Zn ʠ ʪ.ʜ.,  ʘ ʪʘʢʞʝ ʬʠʪʦʥʮʠʜʳ, ʧʦʣʠʩʘʭʘʨʠʜʳ, ʩʤʦʣʠʩʪʳʝ ʚʝʱʝʩʪʚʘ, ʚʠʪʘʤʠʥʳ 

(ʛʨʫʧʧʘ ɺ, ʭʦʣʠʥ, ʬʦʣʠʝʚʘʷ ʢʠʩʣʦʪʘ, ʙʝʪʘ-ʢʘʨʦʪʠʥ, ʚʠʪʘʤʠʥʳ ɸ, ʉ, ɽ ʠ ʜʨ.), 

ʵʬʠʨʥʳʝ ʤʘʩʣʘ, ʬʝʨʤʝʥʪʳ, ʘʤʠʥʦʢʠʩʣʦʪʳ. 

ʊʘʙʣʠʮʘ 1.2 ï ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʘʣʦʵ ʚʝʨʘ  

ˉ ʅʘʟʚʘʥʠʝ ʍʠʤʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʃʦʢʘʣʠʟʘʮʠʷ 
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1.10. ʂʘʯʝʩʪʚʝʥʥʳʡ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʘʥʘʣʠʟ ʣʠʩʪʴʝʚ ʠ ʧʦʙʝʛʦʚ ʘʣʦʵ 

ʜʨʝʚʦʚʠʜʥʦʛʦ ʠ ʘʣʦʵ ʚʝʨʘ 

 

ɺ ɻʌ XIV  ʠʟʜʘʥʠʷ ʬʘʨʤʘʢʦʧʝʡʥʘʷ ʩʪʘʪʴʷ ʥʘ ʣʠʩʪʴʷ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ 

ʦʪʩʫʪʩʪʚʫʝʪ, ʘ ʚ ʬʘʨʤʘʢʦʧʝʷʭ ʜʨʫʛʠʭ ʩʪʨʘʥ ʩʪʘʪʴʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʪʦʣʴʢʦ ʥʘ ʘʣʦʵ 

ʚʝʨʘ. 

ɺ ɹʨʠʪʘʥʩʢʦʡ, ɽʚʨʦʧʝʡʩʢʦʡ, ʗʧʦʥʩʢʦʡ ʠ ɸʤʝʨʠʢʘʥʩʢʦʡ ʬʘʨʤʘʢʦʧʝʷʭ ʜʣʷ 

ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʚʝʱʝʩʪʚ ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʦʥʢʦʩʣʦʡʥʘʷ ʭʨʦʤʘʪʦʛʨʘʬʠʷ, 

ʢʦʪʦʨʘʷ ʧʨʦʚʦʜʠʪʩʷ ʧʦ ʩʣʝʜʫʶʱʝʡ ʤʝʪʦʜʠʢʝ. ʀʩʧʳʪʫʝʤʳʡ ʨʘʩʪʚʦʨ: ʢ 0,25 ʛ 

ʧʦʨʦʰʢʦʦʙʨʘʟʥʦʛʦ ʧʨʝʧʘʨʘʪʘ ʜʦʙʘʚʣʷʶʪ 20 ʤʣ ʤʝʪʘʥʦʣʘ ʠ ʥʘʛʨʝʚʘʶʪ ʜʦ ʢʠʧʝʥʠʷ 

ʥʘ ʚʦʜʷʥʦʡ ʙʘʥʝ. ʅʘ ʩʪʘʨʪʦʚʫʶ ʣʠʥʠʶ ʭʨʦʤʘʪʦʛʨʘʤʤʳ ʥʘʥʦʩʷʪ ʧʦʣʦʩʘʤʠ 

ʠʩʧʳʪʫʝʤʳʡ ʨʘʩʪʚʦʨ ʠ ʵʣʶʠʨʫʶʪ ʩʤʝʩʴʶ ʨʘʩʪʚʦʨʠʪʝʣʝʡ. ʍʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʦʝ 

ʨʘʟʜʝʣʝʥʠʝ ʧʨʦʚʦʜʠʪʩʷ ʚ ʩʠʩʪʝʤʝ ʨʘʩʪʚʦʨʠʪʝʣʝʡ ʚʦʜʘ-ʤʝʪʘʥʦʣ-ʵʪʠʣʘʮʝʪʘʪ 

(13:17:100). ɼʣʷ ʦʙʥʘʨʫʞʝʥʠʷ ʚʝʱʝʩʪʚ ʭʨʦʤʘʪʦʛʨʘʤʤʫ ʧʨʦʩʤʘʪʨʠʚʘʶʪ ʚ ʋʌ-ʩʚʝʪʝ 

ʧʨʠ ɚ = 365 ʥʤ, ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʦʙʨʘʙʦʪʘʚ ʨʘʩʪʚʦʨʦʤ ʛʠʜʨʦʢʩʠʜʘ ʢʘʣʠʷ. 

ʇʨʦʩʤʘʪʨʠʚʘʷ ʭʨʦʤʘʪʦʛʨʘʤʤʳ ʧʨʠ 365 ʥʤ ʚ ʫʣʴʪʨʘʬʠʦʣʝʪʝ, ʙʘʨʙʘʣʦʠʥ 

ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ ʚ ʚʠʜʝ ʧʷʪʥʘ ʷʨʢʦ-ʞʝʣʪʦʛʦ ʮʚʝʪʘ, ʘ ʚʦʪ ʘʣʦʵʟʠʥ ï ʚ ʚʠʜʝ ʧʷʪʥʘ 

ʛʦʣʫʙʦʚʘʪʦʛʦ ʮʚʝʪʘ [2,4-7]. 



31 

 

ʂʨʦʤʝ ʵʪʦ ʚ ʗʧʦʥʩʢʦʡ ʠ ɸʤʝʨʠʢʘʥʩʢʦʡ ʬʘʨʤʘʢʦʧʝʷʭ ʠʩʧʦʣʴʟʫʶʪ ʝʱʝ ʠ 

ʮʚʝʪʥʳʝ ʨʝʘʢʮʠʠ: 

1. ʂ 5 ʤʣ ʠʩʧʳʪʫʝʤʦʛʦ ʨʘʩʪʚʦʨʘ ʜʦʙʘʚʣʷʶʪ 0,2 ʛ ʪʝʪʨʘʙʦʨʘʪʘ ʥʘʪʨʠʷ, ʥʘʛʨʝʚʘʷ ʧʨʠ 

ʵʪʦʤ ʥʘ ʚʦʜʷʥʦʡ ʙʘʥʝ. ɿʘʪʝʤ ʩʤʝʰʠʚʘʶʪ ʩ 30 ʤʣ ʚʦʜʳ, ʪʱʘʪʝʣʴʥʦ ʚʩʪʨʷʭʠʚʘʷ. 

ʈʘʩʪʚʦʨ ʦʢʨʘʰʠʚʘʝʪʩʷ ʚ ʷʨʢʦ-ʟʝʣʝʥʳʡ ʮʚʝʪ. 

2. ʀʩʧʳʪʫʝʤʳʡ ʨʘʩʪʚʦʨ (2 ʤʣ) ʩʤʝʰʠʚʘʶʪ ʩ 2 ʤʣ HNO3: ʨʘʩʪʚʦʨ ʧʨʠʦʙʨʝʪʘʝʪ 

ʞʝʣʪʦ-ʢʦʨʠʯʥʝʚʫʶ ʦʢʨʘʩʢʫ, ʢʦʪʦʨʳʡ ʧʦʩʪʝʧʝʥʥʦ ʤʝʥʷʝʪʩʷ ʥʘ ʟʝʣʝʥʳʡ. ʇʨʠ 

ʪʝʤʧʝʨʘʪʫʨʥʦʤ ʚʦʟʜʝʡʩʪʚʠʠ ʥʘ ʚʦʜʷʥʦʡ ʙʘʥʝ ʮʚʝʪ ʨʘʩʪʚʦʨʘ ʤʝʥʷʝʪʩʷ ʥʘ ʢʨʘʩʥʦ-

ʢʦʨʠʯʥʝʚʳʡ. 

ɼʣʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʚ ʚʳʰʝʫʢʘʟʘʥʥʳʭ ʬʘʨʤʘʢʦʧʝʷʭ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʝʩʢʠʡ ʤʝʪʦʜ, ʢʦʪʦʨʳʡ ʧʨʦʚʦʜʠʪʩʷ ʧʦ ʩʣʝʜʫʶʱʝʡ ʩʭʝʤʝ: 

ʧʨʠʤʝʨʥʦ 0,3 ʛ ʧʦʨʦʰʢʦʦʙʨʘʟʥʦʛʦ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʩʨʝʜʩʪʚʘ ʧʦʤʝʱʘʶʪ ʚ ʢʦʣʙʫ ʥʘ 

250 ʤʣ ʩʦ ʰʣʠʬʦʤ.  ʇʨʠʙʘʚʣʷʶʪ 2 ʤʣ ʤʝʪʘʥʦʣʘ, 5 ʤʣ ʚʦʜʳ ʦʯʠʱʝʥʥʦʡ ʠ 

ʧʦʜʚʝʨʛʘʶʪ ʪʝʤʧʝʨʘʪʫʨʥʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ ʥʘ ʚʦʜʷʥʦʡ ʙʘʥʝ ʜʦ 60ÁC ʧʦʩʪʦʷʥʥʦ 

ʧʦʤʝʰʠʚʘʷ, ʟʘʪʝʤ ʜʦʙʘʚʣʷʶʪ ʝʱʝ 75 ʤʣ ʚʦʜʳ ʦʯʠʱʝʥʥʦʡ ʠ ʚʩʪʨʷʭʠʚʘʶʪ ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ 30 ʤʠʥ. ɼʘʣʝʝ ʨʘʩʪʚʦʨ ʦʭʣʘʞʜʘʶʪ ʠ ʧʨʦʮʝʞʠʚʘʶʪ ʚ ʪʘʨʫ ʠʟ ʪʝʤʥʦʛʦ 

ʩʪʝʢʣʘ. ʇʦʣʫʯʝʥʥʳʡ ʨ-ʨ (10,0 ʤʣ) ʧʦʤʝʱʘʶʪ ʚ ʢʦʣʙʫ (ʦʙʲʝʤʦʤ 100 ʤʣ) ʩʦ 

ʰʣʠʬʦʤ, ʜʦʙʘʚʣʷʶʪ 1 ʤʣ ʨʘʩʪʚʦʨʘ FeCl3 ʠ 6 ʤʣ HCl. ɼʘʣʝʝ ʧʦʜʚʝʨʛʘʶʪ 

ʪʝʤʧʝʨʘʪʫʨʥʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ ʥʘ ʚʦʜʷʥʦʡ ʙʘʥʝ ʧʦʜ ʦʙʨʘʪʥʳʤ ʭʦʣʦʜʠʣʴʥʠʢʦʤ ʚ 

ʪʝʯʝʥʠʝ 4 ʯʘʩʦʚ, ʩ ʚʦʜʦʡ ʚʳʰʝ ʫʨʦʚʥʷ ʞʠʜʢʦʩʪʠ ʚ ʢʦʣʙʝ. ʆʭʣʘʞʜʘʶʪ. ɿʘʪʝʤ 

ʠʟʤʝʨʷʝʪʩʷ ʦʧʪʠʯʝʩʢʘʷ ʧʣʦʪʥʦʩʪʴ ʧʨʠ 512 ʥʤ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʘʥʦʣʘ, ʚ 

ʢʘʯʝʩʪʚʝ ʨʘʩʪʚʦʨʘ ʩʨʘʚʥʝʥʠʷ ʠ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝ ʧʨʦʠʟʚʦʜʥʳʭ 

ʛʠʜʨʦʢʩʠʘʥʪʨʘʮʝʥʘ ʚ ʧʝʨʝʩʯʝʪʝ ʥʘ ʙʘʨʙʘʣʦʠʥ. 

 

1.11. ʏʠʩʣʦʚʳʝ ʧʦʢʘʟʘʪʝʣʠ 

 

 ʉʦʛʣʘʩʥʦ ɻʌ X ʠʟʜʘʥʠʷ ʣʠʩʪʴʷ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ ʠʤʝʶʪ ʩʣʝʜʫʶʱʠʝ 

ʯʠʩʣʦʚʳʝ ʧʦʢʘʟʘʪʝʣʠ: ʚʣʘʞʥʦʩʪʠ Ò 10%; ʟʦʣʳ, ʥʝʨʘʩʪʚʦʨʠʤʦʡ ʚ 10%-ʥʦʤ ʨʘʩʪʚʦʨʝ 

HCl, Ò 4%; ʦʙʱʝʡ ʟʦʣʳ Ò 17%; ʤʠʥʝʨʘʣʴʥʦʡ ʧʨʠʤʝʩʠ (ʧʳʣʴ, ʟʝʤʣʷ, ʧʝʩʦʢ) Ò 

0,05%; ʥʝʜʦʧʫʩʪʠʤʦ ʧʨʠʩʫʪʩʪʚʠʝ ʦʨʛʘʥʠʯʝʩʢʦʡ ʧʨʠʤʝʩʠ [43, 44]. 
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ʉʦʛʣʘʩʥʦ ʗʧʦʥʩʢʦʡ, ɹʨʠʪʘʥʩʢʦʡ ʠ ɽʚʨʦʧʝʡʩʢʦʡ ʬʘʨʤʘʢʦʧʝʝ ʜʣʷ ʣʠʩʪʴʝʚ 

ʘʣʦʵ ʚʝʨʘ ʦʧʨʝʜʝʣʷʶʪ ʩʣʝʜʫʶʱʠʝ ʯʠʩʣʦʚʳʝ ʧʦʢʘʟʘʪʝʣʠ: ʧʦʪʝʨʷ ʤʘʩʩʳ ʧʨʠ 

ʚʳʩʫʰʠʚʘʥʠʠ ï Ò 12% ʚ 1 ʛʨʘʤʤʝ ʧʦʨʦʰʢʦʦʙʨʘʟʥʦʛʦ ʃʈʉ ʧʫʪʝʤ ʩʫʰʢʠ ʧʨʠ 105ʦʉ, 

ʦʙʱʝʡ ʟʦʣʳ Ò 2%, ʚʣʘʞʥʦʩʪʴ Ò 10%. 

 

1.12. ɿʘʛʦʪʦʚʢʘ ʠ ʧʝʨʚʠʯʥʘʷ ʦʙʨʘʙʦʪʢʘ ʣʠʩʪʴʝʚ ʘʣʦʵ 

 

ɺ ʢʘʯʝʩʪʚʝ ʩʳʨʴʷ ʟʘʛʦʪʘʚʣʠʚʘʶʪ ʩʨʝʜʥʠʝ ʠ ʥʠʞʥʠʝ ʣʠʩʪʴʷ ʘʣʦʵ. ɿʘʛʦʪʦʚʢʫ 

ʦʩʫʱʝʩʪʚʣʷʶʪ ʩ ʧʦʤʦʱʴʶ ʦʪʜʝʣʝʥʠʷ ʣʠʩʪʴʝʚ ʩ ʚʣʘʛʘʣʠʱʘʤʠ ʦʪ ʩʪʝʙʣʷ, ʧʨʠ ʵʪʦʤ 

ʟʘʧʨʝʱʘʝʪʩʷ ʦʪʣʘʤʳʚʘʪʴ ʠ ʩʨʝʟʘʪʴ ʣʠʩʪʴʷ, ʚʦ ʠʟʙʝʞʘʥʠʝ ʧʦʪʝʨʠ ʩʦʢʘ.  ʉʙʦʨ ʩʳʨʴʷ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 2-3 ʨʘʟʘ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʧʝʨʠʦʜʘ ʚʝʛʝʪʘʮʠʠ, ʧʝʨʚʦʥʘʯʘʣʴʥʦ 

ʩʦʙʠʨʘʶʪ ʥʠʞʥʠʝ, ʜʘʣʝʝ ʩʨʝʜʥʠʝ ʠ ʦʪʯʘʩʪʠ ʚʝʨʭʫʰʝʯʥʳʝ ʣʠʩʪʴʷ. ɺ ʢʦʥʮʝ ʦʢʪʷʙʨʷ 

ʧʨʦʚʦʜʷʪ ʧʦʩʣʝʜʥʠʡ ʩʙʦʨ ʩʳʨʴʷ. 

ʇʨʠ ʟʘʛʦʪʦʚʢʝ ʠʩʧʦʣʴʟʫʶʪ ʚ ʦʩʥʦʚʥʦʤ ʣʠʩʪʴʷ ʘʣʦʵ ʩ ʪʦʣʱʠʥʦʡ ʣʠʩʪʦʚʦʡ 

ʧʣʘʩʪʠʥʢʠ 10-12 ʤʤ ʠ ʜʣʠʥʦʡ - 15 ʩʤ. ʉʦʙʨʘʥʥʦʝ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʩʳʨʴʝ ʜʦʣʞʥʦ 

ʭʨʘʥʠʪʴʩʷ ʥʝ ʙʦʣʴʰʝ ʯʝʪʳʨʝʭ ʯʘʩʦʚ, ʧʦʩʣʝ ʯʝʛʦ ʩʚʝʞʝʩʦʙʨʘʥʥʳʝ ʦʙʨʘʟʮʳ 

ʧʝʨʝʢʣʘʜʳʚʘʶʪ ʚ ʩʧʝʮʠʘʣʴʥʳʝ ʧʝʨʬʦʨʠʨʦʚʘʥʥʳʝ ʷʱʠʢʠ ʧʦ 15-20 ʢʛ ʚʝʩʘ. ɼʦ 

ʤʝʩʪʘ ʧʝʨʝʨʘʙʦʪʢʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʥʠʝ ʣʠʩʪʴʝʚ ʠ ʧʦʙʝʛʦʚ ʘʣʦʵ ʜʦʣʞʥʦ 

ʧʨʦʠʟʚʦʜʠʪʩʷ ʚ ʪʝʯʝʥʠʝ 24 ʯʘʩʦʚ (ʥʝ ʙʦʣʝʝ ʩʫʪʦʢ).  

ʉ ʮʝʣʴʶ ʧʦʣʫʯʝʥʠʷ ʃʈʉ çʃʠʩʪʴʷ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ ʩʫʭʠʝè ʠʩʧʦʣʴʟʫʶʪ 

ʤʝʪʦʜʠʢʫ ɺ.ʇ. ʌʠʣʘʪʦʚʘ, ʠʟʥʘʯʘʣʴʥʦ ʧʦʤʝʱʘʷ ʠʭ ʚ ʪʝʤʥʦʝ ʤʝʩʪʦ ʥʘ 12 ʩʫʪʦʢ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʥʦʤ ʨʝʞʠʤʝ 4-8 Áʉ, ʧʦʩʣʝ ʚʳʩʫʰʠʚʘʷ ʚ ʩʫʰʠʣʴʥʦʤ ʰʢʘʬʫ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʝ 75-80Áʉ ʜʦ ʩʦʜʝʨʞʘʥʠʷ ʚʣʘʛʠ Ò 10% [5, 6, 18, 48, 58, 80].  

 

1.13. ʇʨʠʤʝʥʝʥʠʝ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ ʠ ʘʣʦʵ ʚʝʨʘ ʚ ʥʘʫʯʥʦʡ 

ʠ ʥʘʨʦʜʥʦʡ ʤʝʜʠʮʠʥʝ 

 

ɺ ʥʘʨʦʜʥʦʡ ʤʝʜʠʮʠʥʝ ʥʝʢʦʪʦʨʳʭ ʪʨʦʧʠʯʝʩʢʠʭ ʠ ʩʫʙʪʨʦʧʠʯʝʩʢʠʭ ʩʪʨʘʥʘʭ 

ʩʚʝʞʠʝ ʣʠʩʪʴʷ ʘʣʦʵ ʥʘʰʣʠ ʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ. ʉʦʢ ʠʟʚʣʝʢʘʶʪ 

ʧʨʝʩʩʦʚʘʥʠʝʤ ʩʚʝʞʠʭ ʣʠʩʪʴʝʚ ʘʣʦʵ [12, 86].  
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ɺ ʙʳʪʫ ʣʠʩʪʴʷ ʘʣʦʵ ʧʨʠʤʝʥʷʶʪʩʷ ʧʨʠ ʪʫʙʝʨʢʫʣʝʟʝ, ʜʣʷ ʟʘʞʠʚʣʝʥʠʷ ʨʘʥ, ʘ 

ʪʘʢʞʝ ʚ ʢʘʯʝʩʪʚʝ ʩʨʝʜʩʪʚʘ, ʚʦʟʙʫʞʜʘʶʱʝʛʦ ʘʧʧʝʪʠʪ ʠ ʨʝʛʫʣʠʨʫʶʱʝʛʦ ʬʫʥʢʮʠʠ 

ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ [83, 88]. ɺ ʤʝʜʠʮʠʥʝ ʧʨʠʤʝʥʷʶʪ ʩʣʝʜʫʶʱʠʡ 

ʧʨʝʧʘʨʘʪ ʘʣʦʵ: 

ʩʘʙʫʨ ï ʵʪʦ ʚʳʧʘʨʝʥʥʳʡ ʜʦʩʫʭʘ ʩʦʢ, ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʘʣʦʵ (ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ Aloe 

ferox Mill., Aloe vera L., Aloe socotrina Lam.  ʠ ʜʨ.), ʢʦʪʦʨʳʡ ʚʳʪʝʢʘʝʪ ʠʟ ʩʨʝʟʘʥʥʳʭ 

ʣʠʩʪʴʝʚ. ʀʤʝʝʪ ʚʠʜ ʯʝʨʥʦ-ʙʫʨʳʭ ʢʫʩʢʦʚ ʨʘʟʣʠʯʥʦʡ ʚʝʣʠʯʠʥʳ, ʩʤʝʰʘʥʥʳʭ ʩ 

ʧʦʨʦʰʢʦʤ; ʟʘʧʘʭ ʥʝʧʨʠʷʪʥʳʡ, ʥʘ ʚʢʫʩ ʦʯʝʥʴ ʛʦʨʴʢʠʝ. ʇʦʨʦʰʦʢ ʛʦʪʦʚʷʪ 

ʨʘʩʪʠʨʘʥʠʝʤ ʚʳʩʫʰʝʥʥʳʭ ʤʝʣʢʠʭ ʢʫʩʢʦʚ ʩʘʙʫʨʘ (ʩ ʦʩʪʦʨʦʞʥʦʩʪʴʶ ï ʧʳʣʴ ʦʯʝʥʴ 

ʛʦʨʴʢʘʷ); ʨʘʩʪʚʦʨʷʝʪʩʷ ʚ 60% ʩʧʠʨʪʝ, ʚ ʚʦʜʝ ʨʘʩʪʚʦʨʷʝʪʩʷ ʥʝ ʧʦʣʥʦʩʪʴʶ (ʚ ʛʦʨʷʯʝʡ 

ʣʫʯʰʝ, ʯʝʤ ʚ ʭʦʣʦʜʥʦʡ), ʦʯʝʥʴ ʤʘʣʦ ʨʘʩʪʚʦʨʠʤ ʚ ʵʬʠʨʝ, ʥʝʨʘʩʪʚʦʨʠʤ ʚ 

ʭʣʦʨʦʬʦʨʤʝ ʠ ʙʝʥʟʠʥʝ. ʇʦʤʠʤʦ ʘʥʪʨʘʛʣʠʢʦʟʠʜʦʚ ʩʦʜʝʨʞʠʪ ʩʤʦʣʠʩʪʳʝ ʚʝʱʝʩʪʚʘ, 

ʦʙʣʘʜʘʶʱʠʝ, ʢʘʢ ʠ ʘʣʦʵ-ʵʤʦʜʠʥ, ʩʣʘʙʠʪʝʣʴʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʵʬʠʨʳ 

ʘʨʦʤʘʪʠʯʝʩʢʠʭ ʢʠʩʣʦʪ (ʢʦʨʠʯʥʦʡ ʠ ʧʘʨʘ-ʢʫʤʘʨʦʚʦʡ), ʧʨʠʜʘʶʱʠʝ ʩʘʙʫʨʫ 

ʩʧʝʮʠʬʠʯʝʩʢʠʡ ʟʘʧʘʭ [83, 84, 89, 43, 44].  

ɺ ɻʌ X ʦʧʠʩʳʚʘʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʧʨʝʧʘʨʘʪʳ: 

1) ʢʘʧʩʢʠʡ ʩʘʙʫʨ ï Aloe capensis Mill . ï ʚ ʚʠʜʝ ʧʨʦʟʨʘʯʥʳʭ ʩʪʝʢʣʦʚʠʜʥʳʭ ʧʦ 

ʢʨʘʷʤ ʧʨʦʩʚʝʯʠʚʘʶʱʠʭ ʢʫʩʢʦʚ ʩ ʥʝʨʦʚʥʳʤ ʠʟʣʦʤʦʤ, ʧʦʣʫʯʘʝʤʳʭ ʧʨʠ ʙʳʩʪʨʦʤ 

ʚʳʧʘʨʠʚʘʥʠʠ (ʩ ʥʘʛʨʝʚʦʤ); 

2) ʢʶʨʘʩʘʦ ʩʘʙʫʨ ï Aloe curassavica Mill . ï ʚ ʚʠʜʝ ʤʘʪʦʚʳʭ, 

ʥʝʧʨʦʩʚʝʯʠʚʘʶʱʠʭ ʢʫʩʢʦʚ ʩ ʟʝʨʥʠʩʪʳʤ ʠʟʣʦʤʦʤ, ʧʦʣʫʯʘʝʤʳʭ ʤʝʜʣʝʥʥʳʤ 

ʚʳʧʘʨʠʚʘʥʠʝʤ (ʙʝʟ ʥʘʛʨʝʚʘ);  

3)  ʩʘʙʫʨ ʠʟ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ ï Aloe arborescens Mill. ï ʚ ʚʠʜʝ ʟʝʣʝʥʦʚʘʪʦ-

ʙʫʨʳʭ ʩʪʝʢʣʦʚʠʜʥʳʭ ʢʫʩʢʦʚ ʥʝʧʨʘʚʠʣʴʥʦʡ ʬʦʨʤʳ, ʧʦʣʫʯʘʝʤʳʭ ʧʨʠ ʩʛʫʱʝʥʠʠ 

ʩʦʢʘ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ [43, 44, 97]. 

ʇʨʠʤʝʥʷʶʪ ʩʘʙʫʨ ʠ ʝʛʦ ʧʨʝʧʘʨʘʪʳ ʚ ʢʘʯʝʩʪʚʝ ʩʣʘʙʠʪʝʣʴʥʦʛʦ (ʩʨʝʜʥʷʷ ʜʦʟʘ 

0,05-0,2 ʛ), ʞʝʣʯʝʛʦʥʥʦʛʦ, ʪʦʥʠʟʠʨʫʶʱʝʛʦ ʠ ʧʦʚʳʰʘʶʱʝʛʦ ʘʧʧʝʪʠʪ (ʛʦʨʝʯʴ) 

ʩʨʝʜʩʪʚʘ, ʘ ʪʘʢʞʝ ʧʨʠ ʟʘʙʦʣʝʚʘʥʠʠ ʦʨʛʘʥʦʚ ʧʠʱʝʚʘʨʝʥʠʷ (0,02-0,03 ʛ) ɹʦʣʴʰʠʝ 

ʜʦʟʳ ʠ ʯʘʩʪʳʝ ʧʨʠʝʤʳ ʦʙʫʩʣʘʚʣʠʚʘʶʪ ʧʨʠʣʠʚ ʢʨʦʚʠ ʢ ʪʘʟʦʚʳʤ ʦʨʛʘʥʘʤ, ʧʦʯʝʤʫ 

ʝʛʦ ʧʨʝʧʘʨʘʪʳ ʧʨʦʪʠʚʦʧʦʢʘʟʘʥʳ ʧʨʠ ʤʝʥʩʪʨʫʘʮʠʷʭ, ʙʝʨʝʤʝʥʥʦʩʪʠ ʠ ʮʠʩʪʠʪʝ. 
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ʉʫʭʦʡ ʵʢʩʪʨʘʢʪ ʩʘʙʫʨʘ. ʈʘʩʪʚʦʨ ʩʘʙʫʨʘ ʚ ʛʦʨʷʯʝʡ ʚʦʜʝ ʬʠʣʴʪʨʫʶʪ ʠ 

ʚʳʧʘʨʠʚʘʶʪ ʚ ʚʘʢʫʫʤʝ ʜʦʩʫʭʘ, ʧʨʠ ʵʪʦʤ ʩʘʙʫʨ ʦʩʚʦʙʦʞʜʘʝʪʩʷ ʦʪ ʩʤʦʣʠʩʪʳʭ 

ʚʝʱʝʩʪʚ, ʚʳʟʳʚʘʶʱʠʭ ʠʥʦʛʜʘ ʙʦʣʠ ʚ ʢʠʰʝʯʥʠʢʝ; ʞʝʣʪʦ-ʙʫʨʳʡ ʧʦʨʦʰʦʢ ʠʣʠ 

ʯʝʨʥʦ-ʙʫʨʳʝ, ʚ ʠʟʣʦʤʝ ʞʝʣʪʦ-ʙʫʨʳʝ ʢʫʩʢʠ; ʚʢʫʩ ʚʥʘʯʘʣʝ ʩʣʘʜʢʦʚʘʪʳʡ, ʘ ʟʘʪʝʤ 

ʦʯʝʥʴ ʛʦʨʴʢʠʡ. ʇʨʠʤʝʥʷʶʪ ʧʦ 0,015 ʛ (ʛʦʨʝʯʴ) ʠ ʧʦ 0,1 ʛ. (ʩʣʘʙʠʪʝʣʴʥʦʝ), ʦʙʳʯʥʦ ʚ 

ʧʠʣʶʣʷʭ [65, 88, 97, 122]. 

ʅʘʩʪʦʡʢʘ ʩʘʙʫʨʘ. ʈʘʩʪʚʦʨʷʶʪ ʩʫʭʦʡ ʵʢʩʪʨʘʢʪ ʩʘʙʫʨʘ ʚ 40% ʩʧʠʨʪʝ, 

ʧʦʣʫʯʘʝʪʩʷ ʞʠʜʢʦʩʪʴ ʪʝʤʥʦ-ʙʫʨʦʛʦ ʮʚʝʪʘ, ʚ ʪʦʥʢʠʭ ʩʣʦʷʭ ʧʨʦʟʨʘʯʥʘʷ, ʩʦ ʩʣʘʙʳʤ 

ʩʚʦʝʦʙʨʘʟʥʳʤ ʟʘʧʘʭʦʤ, ʦʯʝʥʴ ʛʦʨʴʢʘʷ. ʇʨʠʤʝʥʷʶʪ ʚʥʫʪʨʴ ʧʦ 10-20 ʢʘʧʝʣʴ [62, 

66]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʟ ʩʳʨʴʷ ʘʣʦʵ ʛʦʪʦʚʷʪ ʨʘʟʣʠʯʥʳʝ ʣʝʢʘʨʩʪʚʝʥʥʳʝ ʬʦʨʤʳ: 

1) ʞʠʜʢʠʡ ʵʢʩʪʨʘʢʪ ʠʟ ʣʠʩʪʴʝʚ ʘʣʦʵ ʜʣʷ ʠʥʲʝʢʮʠʡ ʧʦʣʫʯʘʶʪ ʧʦ ʤʝʪʦʜʫ ɺ.ʇ. 

ʌʠʣʘʪʦʚʘ. ʉʚʝʞʝʩʦʙʨʘʥʥʳʝ ʣʠʩʪʴʷ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ ʧʦʤʝʱʘʶʪ ʚ 

ʩʚʝʪʦʥʝʧʨʦʥʠʮʘʝʤʫʶ ʪʘʨʫ ʠ ʚʳʜʝʨʞʠʚʘʶʪ ʚ ʪʝʤʥʦʪʝ 12-15 ʩʫʪʦʢ ʧʨʠ t=4-8 Áʉ. 

ʇʦʩʣʝ ʵʪʦʛʦ ʠʭ ʨʘʟʨʝʟʘʶʪ ʥʘ ʢʫʩʢʠ, ʨʘʟʤʠʥʘʶʪ, ʠ ʥʘʩʪʘʠʚʘʶʪ ʚ ʪʝʯʝʥʠʝ 2 ʯʘʩʦʚ ʥʘ 

ʪʨʦʝʢʨʘʪʥʦʤ ʢʦʣʠʯʝʩʪʚʝ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʳ, ʢʠʧʷʪʷʪ 2-3 ʤʠʥʫʪʳ ʠ 

ʬʠʣʴʪʨʫʶʪ. ʈʘʟʙʘʚʣʷʶʪ ʜʦ ʥʦʨʤʳ ʦʢʠʩʣʷʝʤʦʩʪʠ 1400-1800 ʤʛ O2 ʚ 1 ʣ. ɼʘʣʝʝ ʢ 

ʦʪʬʠʣʴʪʨʦʚʘʥʥʦʤʫ ʨʘʩʪʚʦʨʫ ʜʦʙʘʚʣʷʶʪ 7 ʛ NaCl ʥʘ 1 ʣ, ʢʠʧʷʪʷʪ ʚ ʪʝʯʝʥʠʝ 2 ʤʠʥ., 

ʦʪʬʠʣʴʪʨʦʚʳʚʘʶʪ ʠ ʬʘʩʫʶʪ ʚ ʘʤʧʫʣʳ ʧʦ 1,1 ʤʣ, ʧʦʩʣʝ ʩʪʝʨʠʣʠʟʫʶʪ 1 ʯʘʩ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʝ 120Áʉ.  ɺ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʦʙʨʘʟʫʝʪʩʷ ʧʨʦʟʨʘʯʥʘʷ ʞʠʜʢʦʩʪʴ ʦʪ ʩʚʝʪʣʦ-

ʞʝʣʪʦʛʦ ʜʦ ʢʨʘʩʥʦ-ʞʝʣʪʦʛʦ ʮʚʝʪʘ ʩ ʨʅ 5-6; ʩʫʭʦʡ ʦʩʪʘʪʦʢ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʭʣʦʨʠʜʘ 

ʥʘʪʨʠʷ 0,96-1,08 %, ʙʝʟ ʜʦʙʘʚʣʝʥʠʷ ʭʣʦʨʠʜʘ ʥʘʪʨʠʷ 0,22-0,36 %. 10 ʤʣ ʧʨʝʧʘʨʘʪʘ 

ʥʝ ʜʦʣʞʥʳ ʜʘʚʘʪʴ ʦʩʘʜʢʘ ʩ ʣʝʜʷʥʦʡ ʫʢʩʫʩʥʦʡ ʢʠʩʣʦʪʦʡ, ʘʮʝʪʘʪʦʤ ʥʘʪʨʠʷ ʠ ʚʦʜʳ 

ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ, ʙʦʣʝʝ ʠʟʚʝʩʪʥʦʛʦ ʢʘʢ ʨʝʘʢʪʠʚ ɹʘʥʛʘ. ɼʦʧʫʩʢʘʝʪʩʷ ʥʘʣʠʯʠʝ ʚ 

ʞʠʜʢʦʩʪʠ ʨʘʚʥʦʤʝʨʥʦʡ ʤʫʪʠ ʠʣʠ ʦʩʘʜʢʘ ʥʘ ʩʪʝʥʘʭ ʘʤʧʫʣʳ ʧʨʠ ʧʨʦʟʨʘʯʥʦʤ 

ʨʘʩʪʚʦʨʝ. ʕʢʩʪʨʘʢʪ ʢ ʫʧʦʪʨʝʙʣʝʥʠʶ ʥʝ ʛʦʜʝʥ, ʝʩʣʠ ʤʫʪʴ ʦʙʨʘʟʫʝʪ ʭʣʦʧʴʝʚʠʜʥʳʡ 

ʦʩʘʜʦʢ, ʥʝ ʨʘʟʙʠʚʘʶʱʠʡʩʷ ʚ ʨʘʚʥʦʤʝʨʥʫʶ ʚʟʚʝʩʴ ʧʨʠ ʚʩʪʨʷʭʠʚʘʥʠʠ ʘʤʧʫʣʳ. 

ʇʨʠʤʝʥʷʶʪ ʧʦʜʢʦʞʥʦ ʵʢʩʪʨʘʢʪ ʘʣʦʵ ʧʨʠ ʨʷʜʝ ʟʘʙʦʣʝʚʘʥʠʡ ʚ ʢʘʯʝʩʪʚʝ ʙʠʦʛʝʥʥʦʛʦ 

ʩʪʠʤʫʣʷʪʦʨʘ [56, 61, 62]; 
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2) ʩʦʢ ʠʟ ʩʚʝʞʝʩʨʝʟʘʥʥʳʭ ʣʠʩʪʴʝʚ ʘʣʦʵ (ʜʨʝʚʦʚʠʜʥʦʛʦ ʠʣʠ ʧʦʣʦʩʘʪʦʛʦ); 

ʦʪʞʘʪʳʡ ʠʟ ʠʟʤʝʣʴʯʝʥʥʳʭ ʣʠʩʪʴʝʚ ʘʣʦʵ ʩʦʢ ʧʨʦʧʫʩʢʘʶʪ ʩʢʚʦʟʴ ʤʘʨʣʶ, ʢʠʧʷʪʷʪ ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ 10 ʤʠʥʫʪ ʠ ʧʦʩʣʝ ʜʦʙʘʚʣʝʥʠʷ 20 ʤʣ ʩʧʠʨʪʘ ʢ 80 ʤʣ ʩʦʢʘ ʦʪʩʪʘʠʚʘʶʪ ʚ 

ʩʫʭʦʤ ʠ ʧʨʦʭʣʘʜʥʦʤ ʤʝʩʪʝ 15 ʩʫʪʦʢ. ɿʘʪʝʤ ʧʨʠʙʘʚʣʷʶʪ 0,5 ʭʣʦʨʵʪʦʥʘ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʦʙʨʘʟʫʝʪʩʷ ʤʫʪʥʘʷ ʞʠʜʢʦʩʪʴ ʙʣʝʜʥʦ-ʦʨʘʥʞʝʚʦʛʦ ʮʚʝʪʘ, ʩʣʘʙʦʢʠʩʣʦʡ 

ʨʝʘʢʮʠʠ; ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʩʚʝʪʘ ʠ ʚʦʟʜʫʭʘ ʪʝʤʥʝʝʪ. ʋʜʝʣʴʥʳʡ ʚʝʩ 0,97-0,98, 

ʩʦʜʝʨʞʘʥʠʝ ʩʧʠʨʪʘ 18-20%, ʩʫʭʦʡ ʦʩʪʘʪʦʢ ʥʝ ʤʝʥʝʝ 2,5 % [83]. ʇʨʠʤʝʥʷʶʪ 

ʥʘʨʫʞʥʦ ʩʦʢ ʘʣʦʵ ʚ ʢʘʯʝʩʪʚʝ ʙʘʢʪʝʨʠʮʠʜʥʦʛʦ ʩʨʝʜʩʪʚʘ, ʜʣʷ ʟʘʞʠʚʣʝʥʠʷ ʨʘʥ ï ʚ 

ʚʠʜʝ ʚʘʥʥʦʯʝʢ, ʚʣʘʞʥʳʭ ʧʦʚʷʟʦʢ, ʧʨʦʤʳʚʘʥʠʡ ʧʨʠ ʦʞʦʛʘʭ ʠ ʪ.ʧ.; ʚʥʫʪʨʴ ʧʨʠ 

ʛʘʩʪʨʠʪʘʭ, ʢʦʣʠʪʘʭ, ʧʦʥʠʞʝʥʥʦʤ ʘʧʧʝʪʠʪʝ ʧʦ 1 ʯʘʡʥʦʡ ʣʦʞʢʝ 2 ʨʘʟʘ ʚ ʜʝʥʴ ʧʝʨʝʜ 

ʝʜʦʡ (ʧʦ ʥʘʟʥʘʯʝʥʠʶ ʚʨʘʯʘ). ʍʨʘʥʷʪ ʚ ʩʫʭʦʤ ʧʨʦʭʣʘʜʥʦʤ ʤʝʩʪʝ; ʩʨʦʢ ʛʦʜʥʦʩʪʠ 1 

ʛʦʜ [77, 97]; 

3) ʵʤʫʣʴʩʠʷ ʠʟ ʩʦʢʘ ʘʣʦʵ: ʣʠʥʠʤʝʥʪ ʥʘ ʵʤʫʣʴʩʠʦʥʥʦʡ ʦʩʥʦʚʝ ʪʠʧʘ ʤʘʩʣʘ ʚ 

ʚʦʜʝ, ʚ ʢʦʪʦʨʦʡ ʚ ʜʠʩʧʝʨʩʠʦʥʥʦʡ ʩʨʝʜʦʡ ʷʚʣʷʝʪʩʷ ʩʦʢ ʠʟ ʙʠʦʩʪʠʤʫʣʠʨʦʚʘʥʥʳʭ 

ʣʠʩʪʴʝʚ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ ʧʦ ʤʝʪʦʜʫ ʌʠʣʘʪʦʚʘ ʠ ʉʢʦʨʦʜʠʥʩʢʦʡ, 

ʢʦʥʩʝʨʚʠʨʦʚʘʥʥʳʡ ʩʧʠʨʪʦʤ (20%) ʠ ʭʣʦʨʵʪʦʥʦʤ (0,5 %), ʘ ʜʠʩʧʝʨʩʠʦʥʥʦʡ ʬʘʟʦʡ ï 

ʢʘʩʪʦʨʦʚʦʝ ʤʘʩʣʦ (ʵʤʫʣʴʛʘʪʦʨʦʤ ʩʣʫʞʠʪ ʵʤʫʣʴʛʘʪʦʨ ˉ 1). ʉʦʩʪʘʚ ʵʤʫʣʴʩʠʠ: ʩʦʢ 

ʙʠʦʩʪʠʤʫʣʠʨʦʚʘʥʥʳʭ ʣʠʩʪʴʝʚ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ, ʵʤʫʣʴʛʘʪʦʨ, ʢʘʩʪʦʨʦʚʦʝ  ʤʘʩʣʦ, 

ʤʘʩʣʦ ʵʚʢʘʣʠʧʪʘ (78:11:11:1). ʉʦʢ ʠʟ ʙʠʦʩʪʠʤʫʣʠʨʦʚʘʥʥʳʭ ʣʠʩʪʴʝʚ ʘʣʦʵ ʢʠʧʷʪʷʪ ʚ 

ʪʝʯʝʥʠʝ 5-10 ʤʠʥ. ɼʦʙʘʚʣʷʶʪ ʨʘʩʪʚʦʨ 20% ʩʧʠʨʪʘ ʠ 0,5% ʭʣʦʨʵʪʦʥʘ, ʦʪʩʪʘʠʚʘʶʪ ʚ 

ʪʝʯʝʥʠʝ 15-16 ʯʘʩʦʚ, ʬʠʣʴʪʨʫʶʪ ʠ ʜʦʙʘʚʣʷʶʪ ʢ ʨʘʩʧʣʘʚʣʝʥʥʦʡ ʠ ʥʘʛʨʝʪʦʡ ʜʦ 70 

Áʉ ʩʤʝʩʠ ʵʤʫʣʴʛʘʪʦʨʘ ʠ ʢʘʩʪʦʨʦʚʦʛʦ ʤʘʩʣʘ. ʉʤʝʩʴ ʦʭʣʘʞʜʘʶʪ ʭʦʣʦʜʥʦʡ ʚʦʜʦʡ ʧʨʠ 

ʥʝʧʨʝʨʳʚʥʦʤ ʠ ʵʥʝʨʛʠʯʥʦʤ ʧʝʨʝʤʝʰʠʚʘʥʠʠ, ʜʦʙʘʚʣʷʶʪ ʵʚʢʘʣʠʧʪʦʚʦʝ ʤʘʩʣʦ ʠ 

ʩʤʝʰʠʚʘʶʪ ʚ ʙʳʩʪʨʦʜʝʡʩʪʚʫʶʱʝʡ ʵʣʝʢʪʨʦʤʝʰʘʣʢʝ ʜʦ ʦʙʨʘʟʦʚʘʥʠʷ ʵʤʫʣʴʩʠʠ. 

ʆʜʥʦʨʦʜʥʘʷ ʙʝʣʘʷ ʠʣʠ ʩʚʝʪʣʦ-ʢʨʝʤʦʚʘʷ ʤʘʩʩʘ ʢʦʥʩʠʩʪʝʥʮʠʠ ʛʫʩʪʦʡ ʩʤʝʪʘʥʳ ʩ 

ʭʘʨʘʢʪʝʨʥʳʤ ʟʘʧʘʭʦʤ, ʥʘ ʩʚʝʪʫ ʥʝʩʢʦʣʴʢʦ ʞʝʣʪʝʝʪ, ʙʝʣʴʝ ʥʝ ʧʘʯʢʘʝʪ [82, 83, 84, 

98]. ʇʨʠʤʝʥʷʝʪʩʷ ʵʤʫʣʴʩʠʷ ʠʟ ʩʦʢʘ ʘʣʦʵ ʥʘʨʫʞʥʦ ʜʣʷ ʧʨʦʬʠʣʘʢʪʠʢʠ ʠ ʣʝʯʝʥʠʠ 

ʜʝʨʤʘʪʠʪʦʚ. ʆʪʧʫʩʢʘʶʪ ʚ ʬʘʨʬʦʨʦʚʳʭ ʠʣʠ ʦʨʘʥʞʝʚʦʛʦ ʩʪʝʢʣʘ ʙʘʥʦʯʢʘʭ. ʍʨʘʥʷʪ 

ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʥʦʤ ʨʝʞʠʤʝ 5-10 Áʉ ʙʝʟ ʧʦʧʘʜʘʥʠʷ ʧʨʷʤʳʭ ʩʦʣʥʝʯʥʳʭ ʣʫʯʝʡ; ʩʨʦʢ 

ʭʨʘʥʝʥʠʷ 1 ʛʦʜ. ɿʘʤʦʨʘʞʠʚʘʥʠʝ ʵʤʫʣʴʩʠʠ ʥʝ ʜʦʧʫʩʢʘʝʪʩʷ [97, 98]. 
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ʉʚʝʞʠʡ ʩʦʢ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ ʚ ʥʘʨʦʜʥʦʡ ʤʝʜʠʮʠʥʝ ʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢʦ 

ʠʩʧʦʣʴʟʫʶʪ ʧʨʠ ʭʨʦʥʠʯʝʩʢʦʤ ʛʘʩʪʨʦʜʫʦʜʝʥʠʪʝ ʩ ʧʦʥʠʞʝʥʥʦʡ ʢʠʩʣʦʪʥʦʩʪʴʶ; 

ʟʘʢʘʧʳʚʘʶʪ ʚ ʥʦʩ ʧʨʠ ʥʘʩʤʦʨʢʝ, ʧʨʠʤʝʥʷʶʪ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʩʪʦʡʢʦʩʪʠ ʦʨʛʘʥʠʟʤʘ 

ʢ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤ ʠʥʬʝʢʮʠʷʤ ʠ ʚʠʨʫʩʘʤ, ʜʣʷ ʣʝʯʝʥʠʷ ʛʥʦʡʥʳʭ ʨʘʥ ʠ 

ʪʨʦʬʠʯʝʩʢʠʭ ʷʟʚ, ʘ ʪʘʢʞʝ ʦʞʦʛʦʚ. 

ʀʟʤʝʣʴʯʝʥʥʳʤʠ ʣʠʩʪʴʷʤʠ ʣʝʯʘʪ ʧʘʨʦʜʦʥʪʦʟ. ʎʝʣʴʥʳʝ ʣʠʩʪʴʷ, ʦʯʠʱʝʥʥʳʝ 

ʦʪ ʢʦʞʠʮʳ, ʧʨʠʢʣʘʜʳʚʘʶʪ ʢ ʤʦʟʦʣʷʤ. ʇʨʠ ʷʟʚʝ ʞʝʣʫʜʢʘ ʠ ʜʚʝʥʘʜʮʘʪʠʧʝʨʩʪʥʦʡ 

ʢʠʰʢʠ ʧʨʠʤʝʥʷʶʪ ʩʦʢ ʘʣʦʵ ʩ ʤʝʜʦʤ. ʇʨʠ ʠʩʪʦʱʝʥʠʠ, ʦʙʱʝʡ ʩʣʘʙʦʩʪʠ, ʫʧʘʜʢʝ ʩʠʣ 

ʨʝʢʦʤʝʥʜʫʶʪ ʧʨʠʥʠʤʘʪʴ ʩʦʢ ʣʠʩʪʴʝʚ ʘʣʦʵ ʪʨʝʭ-ʧʷʪʠʣʝʪʥʝʛʦ ʚʦʟʨʘʩʪʘ [64, 77]. 

ʉʦʢ ʘʣʦʵ ʦʙʣʘʜʘʝʪ ʙʘʢʪʝʨʠʮʠʜʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ (ʫʥʠʯʪʦʞʘʝʪ ʤʠʢʨʦʙʦʚ 

ʜʠʬʪʝʨʠʠ, ʜʠʟʝʥʪʝʨʠʠ, ʙʨʶʰʥʦʪʠʬʦʟʥʳʝ ʧʘʣʦʯʢʠ). ɸ ʪʘʢʞʝ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʚʦʟʙʫʞʜʝʥʠʶ ʘʧʧʝʪʠʪʘ, ʫʣʫʯʰʝʥʠʶ ʧʠʱʝʚʘʨʝʥʠʷ. ʇʨʠ ʛʘʩʪʨʠʪʘʭ ʩ ʧʦʥʠʞʝʥʥʦʡ 

ʢʠʩʣʦʪʥʦʩʪʴʶ ʝʛʦ ʫʧʦʪʨʝʙʣʷʶʪ ʩ ʤʝʜʦʤ. 

ʅʘʨʦʜʥʘʷ ʤʝʜʠʮʠʥʘ ʨʝʢʦʤʝʥʜʫʝʪ ʧʨʠʤʝʥʷʪʴ ʩʣʝʜʫʶʱʠʝ ʧʨʝʧʘʨʘʪʳ ʠʟ 

ʣʠʩʪʴʝʚ ʘʣʦʵ: 

- ʧʨʠ ʟʘʧʦʨʘʭ: ʥʘʩʪʦʡʢʫ ʣʠʩʪʴʝʚ ʘʣʦʵ ʩ ʚʠʥʦʤ ʠ ʩʘʭʘʨʦʤ (ʧʦʣʩʪʘʢʘʥʘ ʩʳʨʴʷ 

ʩʤʝʰʘʪʴ ʩ 1 ʩʪʘʢʘʥʦʤ ʩʘʭʘʨʘ, ʧʦʩʪʘʚʠʪʴ ʥʘ 3 ʜʥʷ ʚ ʪʝʤʥʦʝ ʤʝʩʪʦ, ʜʦʙʘʚʠʪʴ 1 

ʩʪʘʢʘʥ ʢʨʝʧʢʦʛʦ ʚʠʥʘ, ʜʘʪʴ ʥʘʩʪʦʷʪʴʩʷ 2 ʜʥʷ, ʧʨʦʮʝʜʠʪʴ), ʧʨʠʤʝʥʷʪʴ ʧʦ 1 

ʜʝʩʝʨʪʥʦʡ ʣʦʞʢʝ 3 ʨʘʟʘ ʚ ʜʝʥʴ ʧʝʨʝʜ ʝʜʦʡ ʚ ʪʝʯʝʥʠʝ ʤʝʩʷʮʘ; 

- ʧʨʠ ʷʟʚʝ ʞʝʣʫʜʢʘ ʠ ʜʚʝʥʘʜʮʘʪʠ ʧʝʨʩʪʥʦʡ ʢʠʰʢʠ: ʤʝʜ ʩ ʢʦʢʦʤ ʘʣʦʵ (ʤʝʜ ʠ 

ʩʦʢ ʩʤʝʰʘʪʴ ʚ ʨʘʚʥʳʭ ʧʨʦʧʦʨʮʠʷʭ, ʥʘʩʪʦʷʪʴ ʚ ʪʝʯʝʥʠʝ 10 ʜʥʝʡ), ʧʨʠʤʝʥʷʪʴ ʧʦ 1 

ʜʝʩʝʨʪʥʦʡ ʣʦʞʢʝ 3 ʨʘʟʘ ʚ ʜʝʥʴ ʧʝʨʝʜ ʝʜʦʡ ʚ ʪʝʯʝʥʠʝ ʤʝʩʷʮʘ; 

- ʧʨʠ ʠʩʪʦʱʝʥʠʠ, ʦʙʱʝʡ ʩʣʘʙʦʩʪʠ, ʫʧʘʜʢʝ ʩʠʣ: ʩʦʢ ʘʣʦʵ (ʩʦʢ ʠʟ ʣʠʩʪʴʝʚ ʪʨʝʭ-

ʧʷʪʠʣʝʪʥʦʛʦ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ ʚʳʜʝʨʞʘʪʴ ʚ ʪʝʤʥʦʤ ʤʝʩʪʝ 7 ʜʥʝʡ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʝ 5-8 Áʉ), ʧʨʠʤʝʥʷʪʴ ʧʦ 1 ʯʘʡʥʦʡ ʣʦʞʢʝ 3 ʨʘʟʘ ʚ ʜʝʥʴ ʧʝʨʝʜ ʝʜʦʡ [61, 

78, 83].  

ɸʣʦʵ ʦʢʘʟʳʚʘʝʪ ʭʦʨʦʰʝʝ ʣʝʯʝʙʥʦʝ ʜʝʡʩʪʚʠʝ ʢʘʢ ʨʘʥʦʟʘʞʠʚʣʷʶʱʝʝ, 

ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʦʝ ʩʨʝʜʩʪʚʦ. ɺ ʚʠʜʝ ʧʨʠʤʦʯʝʢ ʝʛʦ ʠʩʧʦʣʴʟʫʶʪ ʧʨʠ 

ʟʘʙʦʣʝʚʘʥʠʷʭ ʛʣʘʟ, ʩʦʢʦʤ ʩ ʚʦʜʦʡ ʩʧʨʠʥʮʫʶʪʩʷ ʧʨʠ ʟʘʙʦʣʝʚʘʥʠʷʭ ʞʝʥʩʢʠʭ 

ʧʦʣʦʚʳʭ ʦʨʛʘʥʦʚ, ʚʚʦʜʷʪ ʪʘʤʧʦʥʳ ʩ ʩʦʢʦʤ ʧʨʠ ʵʨʦʟʠʠ ʰʝʡʢʠ ʤʘʪʢʠ. 
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ɺ ʦʧʨʝʜʝʣʝʥʥʳʭ ʩʣʫʯʘʷʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʘʣʦʵ ʧʨʦʪʠʚʦʧʦʢʘʟʘʥʦ. ʅʘʧʨʠʤʝʨ, 

ʩʦʢ ʘʣʦʵ ʥʝʣʴʟʷ ʧʨʠʤʝʥʷʪʴ ʧʨʠ: ʯʨʝʟʤʝʨʥʳʭ ʤʝʥʩʪʨʫʘʮʠʷʭ, ʚʦʩʧʘʣʝʥʠʠ ʧʦʯʝʢ, 

ʙʝʨʝʤʝʥʥʦʩʪʠ, ʤʘʪʦʯʥʳʭ ʢʨʦʚʦʪʝʯʝʥʠʷʭ, ʙʦʣʝʟʥʷʭ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ. 

ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʝʧʘʨʘʪʦʚ ʘʣʦʵ ʥʝʦʙʭʦʜʠʤʦ ʪʦʣʴʢʦ ʧʦʩʣʝ 

ʢʦʥʩʫʣʴʪʘʮʠʠ ʚʨʘʯʘ. 

ʇʨʝʧʘʨʘʪʳ ʘʣʦʵ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʤʝʜʠʮʠʥʩʢʦʡ ʠ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʡ 

ʧʨʘʢʪʠʢʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ. ʀʟ ʘʣʦʵ ʛʦʪʦʚʷʪ ʩʦʢ ʘʣʦʵ, ʣʠʥʠʤʝʥʪ ʘʣʦʵ, ʩʠʨʦʧ ʘʣʦʵ 

ʩ ʞʝʣʝʟʦʤ, ʵʢʩʪʨʘʢʪ ʘʣʦʵ ʞʠʜʢʠʡ ʜʣʷ ʠʥʲʝʢʮʠʡ. ɼʦʩʪʘʪʦʯʥʦ ʯʘʩʪʦ ʚ ʢʦʤʧʣʝʢʩʥʳʝ 

ʧʨʝʧʘʨʘʪʳ ʜʣʷ ʣʝʯʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʡ ɾʂʊ, ʘ ʪʘʢʞʝ ʜʣʷ ʥʘʨʫʞʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʚ 

ʢʦʤʙʠʥʘʮʠʠ ʩ ʜʨʫʛʠʤʠ ʣʝʢʘʨʩʪʚʝʥʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ ʚʚʦʜʠʪʩʷ ʩʦʢ ʘʣʦʵ [64, 84, 

98]. 

ʅʦʤʝʥʢʣʘʪʫʨʘ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ 

ʪʘʙʣʠʮʝ 1.3.  

 

ʊʘʙʣʠʮʘ 1.3 ï ʅʘʠʤʝʥʦʚʘʥʠʷ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ, ʥʘ ʦʩʥʦʚʝ ʘʣʦʵ 
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ʉʪʨʘʥʘ 
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ʂʨʦʤʝ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʠʪʝʣʴʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʘʣʦʵ ʩʦʜʝʨʞʠʪʩʷ ʚ 

ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʜʦʙʘʚʢʘʭ (ɹɸɼʘʭ), ʢʦʪʦʨʳʝ ʚʳʧʫʩʢʘʶʪʩʷ ʨʦʩʩʠʡʩʢʠʤʠ 

ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʠʤʠ ʬʠʨʤʘʤʠ. ʅʘʧʨʠʤʝʨ, ʪʘʢʠʝ ɹɸɼ, ʢʘʢ: ʊʠʥʢʪʘʣ 

(ʧʨʦʠʟʚʦʜʠʪʝʣʴ: ʆʆʆ çɺʀʉè, ʈʦʩʩʠʷ), ʩʫʧʧʦʟʠʪʦʨʠʠ çɸʣʦʵ-ɼʅè (ʧʨʦʠʟʚʦʜʠʪʝʣʴ: 

OOO çɼʆʂʊʆʈ ʅè, ʈʦʩʩʠʷ), ʢʘʧʩʫʣʳ çʊʨʘʥʟʠʪïʃʘʢʩè (ʧʨʦʠʟʚʦʜʠʪʝʣʴ: ɿɸʆ 

çʕʚʘʣʘʨè, ʈʦʩʩʠʷ), ʛʦʤʝʦʧʘʪʠʯʝʩʢʠʝ ʛʨʘʥʫʣʳ çɸʣʦʵ ʧʣʶʩè (ʧʨʦʠʟʚʦʜʠʪʝʣʴ: OOO 

çɼʆʂʊʆʈ ʅè, ʈʦʩʩʠʷ), ʚʠʪʘʤʠʥʠʟʠʨʦʚʘʥʥʳʡ ʪʦʥʠʢ çʆʢʘʧʠʥè (ʧʨʦʠʟʚʦʜʠʪʝʣʴ: 

ʆʆʆ çʅʇʂ ɸʧʠʬʠʪʦʛʨʫʧʧʧè, ʈʦʩʩʠʷ) [16, 33, 45, 67, 99]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʉʐɸ ʧʦ ʜʘʥʥʳʤ çFood and Drug Administrationè 

(FDA) ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʤʝʜʠʮʠʥʝ ʩʣʝʜʫʶʱʠʝ ʧʨʝʧʘʨʘʪʳ ʠʟ ʣʠʩʪʴʝʚ ʠ ʧʦʙʝʛʦʚ ʘʣʦʵ 

ʚʝʨʘ: 

- ʣʘʪʝʢʩ; 

- ʩʫʭʦʡ ʵʢʩʪʨʘʢʪ ʠʟ ʣʠʩʪʴʝʚ; 

- ʛʝʣʴ, ʦʙʣʘʜʘʶʱʠʝ ʰʠʨʦʢʠʤ ʬʘʨʤʘʢʦʪʝʨʘʧʝʚʪʠʯʝʩʢʠʤ ʵʬʬʝʢʪʦʤ.  

ʨʦʤʘʰʢʠ ʘʧʪʝʯʥʦʡ 
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ʵʚʢʘʣʠʧʪʘ 

ɸʣʦʵ 

ʩʦʢ 

ʃʠʩʪʴʷ ʘʣʦʵ 

ʜʨʝʚʦʚʠʜʥʦʛʦ  

ʩʦʢ ɿɸʆ 

çɺʠʬʠʪʝʭè  

ʈʦʩʩʠʷ 

ɸʣʦʵ 

ʵʢʩʪʨʘʢʪ 

ʞʠʜʢʠʡ 

ʃʠʩʪʴʷ ʘʣʦʵ 

ʜʨʝʚʦʚʠʜʥʦʛʦ 

ʨʘʩʪʚʦʨ 

ʜʣʷ 

ʧʦʜʢʦʞʥʦʛ

ʦ ʚʚʝʜʝʥʠʷ 

ʆɸʆ 

"ɼɸʃʔʍʀʄʌɸ

ʈʄ" 

ʈʦʩʩʠʷ 

ɸʣʦʵ 

ʵʢʩʪʨʘʢʪ 

ʩʫʭʦʡ 

ʃʠʩʪʴʷ ʘʣʦʵ 

ʜʨʝʚʦʚʠʜʥʦʛʦ 
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ʨʘʩʪʠʪʝʣʴʥ
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ʵʢʩʪʨʘʢʪ 
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ʆʆʆ 

çʆʣʠʛʦʬʘʨʤè  
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ɸʣʦʵ 

ʵʢʩʪʨʘʢʪ 

ʞʠʜʢʠʡ 

ʃʠʩʪʴʷ ʘʣʦʵ 

ʜʨʝʚʦʚʠʜʥʦʛʦ 

ʨʘʩʪʚʦʨ 
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ʧʦʜʢʦʞʥʦʛ

ʦ ʚʚʝʜʝʥʠʷ 

ɿɸʆ 

çɺʠʬʠʪʝʭè  

ʈʦʩʩʠʷ 

ɸʣʦʵ 

ʣʠʥʠʤʝ

ʥʪ 

ʃʠʩʪʴʷ ʘʣʦʵ 

ʜʨʝʚʦʚʠʜʥʦʛʦ 

ʣʠʥʠʤʝʥʪ ɿɸʆ 

çɺʠʬʠʪʝʭè  

ʈʦʩʩʠʷ 
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ʃʘʪʝʢʩ ʥʘʟʥʘʯʘʶʪ ʢʘʢ ʩʣʘʙʠʪʝʣʴʥʦʝ ʩʨʝʜʩʪʚʦ ʧʨʠ ʟʘʧʦʨʘʭ ʠ ʟʘʩʪʦʡʥʦʡ 

ʛʠʧʝʨʝʤʠʠ ʧʝʯʝʥʠ, ʪʘʢ ʢʘʢ ʚ ʣʠʩʪʴʷʭ ʘʣʦʵ ʩʦʜʝʨʞʘʪʩʷ ʘʥʪʨʘʭʠʥʦʥʳ. ɻʝʣʴ ʘʣʦʵ 

ʚʝʨʘ ʠʩʧʦʣʴʟʫʶʪ ʚ ʣʝʯʝʥʠʠ ʨʘʟʣʠʯʥʳʭ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʘʭ ʢʦʞʥʳʭ 

ʧʦʢʨʦʚʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʜʣʷ ʫʩʢʦʨʝʥʠʷ ʧʨʦʮʝʩʩʘ ʟʘʞʠʚʣʝʥʠʷ ʨʘʥ, ʦʞʦʛʦʚ, ʩʩʘʜʠʥ 

ʠ ʩʠʥʷʢʦʚ. ʇʦʤʠʤʦ ʵʪʦʛʦ, ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʘʣʦʵ ʚʝʨʘ ʦʢʘʟʳʚʘʝʪ ʧʦʣʦʞʠʪʝʣʴʥʦʝ 

ʚʣʠʷʥʠʝ ʥʘ ʭʨʦʥʠʯʝʩʢʫʶ ʫʩʪʘʣʦʩʪʴ, ʘʩʪʤʫ, ʘʨʪʨʠʪ, ʜʠʩʧʝʧʩʠʶ, ʟʘʧʦʨ ʠ ʨʘʟʣʠʯʥʳʝ 

ʟʘʙʦʣʝʚʘʥʠʷ ʢʦʞʠ. ʅʝ ʪʘʢ ʜʘʚʥʦ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʘʣʦʵ ʧʦʣʝʟʝʥ ʧʨʠ 

ʧʦʭʫʜʝʥʠʠ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʞʠʚʦʪʥʳʭ ʫʢʘʟʳʚʘʶʪ, ʯʪʦ ʭʠʤʠʯʝʩʢʠʝ ʢʦʤʧʦʥʝʥʪʳ 

ʘʣʦʵ ʚʝʨʘ ʦʢʘʟʳʚʘʶʪ ʘʥʪʠʧʨʦʣʠʬʝʨʘʪʠʚʥʦʝ, ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʦʝ ʜʝʡʩʪʚʠʝ. 

ɻʝʧʘʪʦʪʦʢʩʠʯʥʦʩʪʴ ʘʣʦʵ ʚʝʨʘ ʨʝʜʢʘ, ʜʘʥʥʳʝ ʩʣʫʯʘʠ ʙʳʣʠ ʫʩʪʘʥʦʚʣʝʥʳ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʥʘ ʢʨʳʩʘʭ ʠ ʤʳʰʘʭ. ʊʘʢ ʧʨʠ ʧʝʨʦʨʘʣʴʥʦʤ ʧʨʠʝʤʝ ʵʢʩʪʨʘʢʪʘ 

ʘʣʦʵ ʚʝʨʘ (10ʛ / ʢʛ) ʥʘʙʣʶʜʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʵʬʬʝʢʪʳ: ʛʠʧʝʨʢʠʥʝʟʠʷ, ʜʠʘʨʝʷ, 

ʦʙʱʘʷ ʜʝʧʨʝʩʩʠʨʦʚʘʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ [27, 113, 124, 126, 127]. 

ʇʦʚʨʝʞʜʝʥʠʝ ʧʝʯʝʥʠ ʫ ʯʝʣʦʚʝʢʘ, ʩʚʷʟʘʥʥʦʝ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʧʝʨʦʨʘʣʴʥʳʭ 

ʧʨʝʧʘʨʘʪʦʚ ʘʣʦʵ ʚʝʨʘ, ʙʳʣʦ ʜʦʢʘʟʘʥʦ ʚ 2005 ʛʦʜʫ. ʊʨʘʚʤʘ ʦʙʳʯʥʦ ʚʦʟʥʠʢʘʝʪ 

ʤʝʞʜʫ 3 ʠ 24 ʥʝʜʝʣʷʤʠ ʧʦʩʣʝ ʥʘʯʘʣʘ ʧʨʠʝʤʘ ʧʨʝʧʘʨʘʪʦʚ ʘʣʦʵ ʚʝʨʘ, ʦʙʳʯʥʦ ʚ 

ʚʳʩʦʢʠʭ ʜʦʟʘʭ ʧʨʠ ʟʘʧʦʨʘʭ, ʜʠʩʧʝʧʩʠʠ, ʧʦʪʝʨʠ ʚʝʩʘ. ʊʠʧʠʯʥʘʷ ʢʘʨʪʠʥʘ ʪʨʘʚʤʳ ï 

ʛʝʧʘʪʦʮʝʣʣʶʣʷʨʥʘʷ, ʘ ʢʣʠʥʠʯʝʩʢʠʡ ʢʫʨʩ ʥʘʧʦʤʠʥʘʝʪ ʦʩʪʨʳʡ ʚʠʨʫʩʥʳʡ ʛʝʧʘʪʠʪ. 

ʇʦʩʣʝ 4 - ʭ ʥʝʜʝʣʴ ʧʨʠʝʤʘ ʧʨʝʧʘʨʘʪʘ ʥʘʙʣʶʜʘʣʘʩʴ ʩʣʝʜʫʶʱʘʷ ʣʘʙʦʨʘʪʦʨʥʦ- 

ʢʣʠʥʠʯʝʩʢʘʷ ʢʘʨʪʠʥʘ: ʚ ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʙʳʣ ʧʨʝʚʳʰʝʥ ʫʨʦʚʝʥʴ ɸʣɸʊ, ʱʝʣʦʯʥʦʡ 

ʬʦʩʬʘʪʘʟʳ ʠ ʙʠʣʠʨʫʙʠʥʘ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʣʦ ʦ ʢʨʠʪʠʯʝʩʢʦʤ ʧʦʨʘʞʝʥʠʠ 

ʧʝʯʝʥʠ. ʇʦʩʣʝ ʦʪʤʝʥʳ ʧʨʠʝʤʘ ʧʨʝʧʘʨʘʪʘ ʚ ʪʝʯʝʥʠʝ ʛʦʜʘ ʚʩʝ ʧʦʢʘʟʘʪʝʣʠ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʝʯʝʥʠ ʧʨʠʭʦʜʠʣʠ ʚ ʥʦʨʤʫ. ʍʦʪʷ ʥʝʢʦʪʦʨʳʝ ʠʟ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʩʣʫʯʘʝʚ ʙʳʣʠ ʪʷʞʝʣʳʤʠ ʠʣʠ ʜʣʠʪʝʣʴʥʳʤʠ, ʥʝ ʙʳʣʦ ʩʣʫʯʘʝʚ, 

ʧʨʠʚʦʜʷʱʠʭ ʢ ʩʤʝʨʪʝʣʴʥʳʤ ʠʩʭʦʜʘʤ, ʪʨʘʥʩʧʣʘʥʪʘʮʠʠ ʧʝʯʝʥʠ, ʭʨʦʥʠʯʝʩʢʦʤʫ 

ʛʝʧʘʪʠʪʫ ʠʣʠ ʠʩʯʝʟʥʦʚʝʥʠʶ ʩʠʥʜʨʦʤʘ ʞʝʣʯʥʳʭ ʧʨʦʪʦʢʦʚ.  

ʕʢʩʪʨʘʢʪʳ ʠʟ ʣʠʩʪʴʝʚ ʘʣʦʵ ʚʝʨʘ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʥʝʙʦʣʴʰʠʭ ʢʦʣʠʯʝʩʪʚʘʭ ʚ 

ʢʘʯʝʩʪʚʝ ʧʠʱʝʚʦʛʦ ʘʨʦʤʘʪʠʟʘʪʦʨʘ ʠ ʚ ʙʦʣʴʰʠʭ ʢʦʣʠʯʝʩʪʚʘʭ ʚ ʢʘʯʝʩʪʚʝ 

ʩʣʘʙʠʪʝʣʴʥʦʛʦ. ʆʯʝʥʴ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʛʝʣʴ ʘʣʦʵ ʚʝʨʘ ʥʘʰʝʣ ʚ ʢʦʩʤʝʪʠʯʝʩʢʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʚ ʢʘʯʝʩʪʚʝ ʫʚʣʘʞʥʷʶʱʝʛʦ ʠ ʩʤʷʛʯʘʶʱʝʛʦ ʩʨʝʜʩʪʚʘ.  ʂʨʝʤʳ 
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ʘʣʦʵ ʤʦʞʥʦ ʥʘʡʪʠ ʚ ʨʘʟʣʠʯʥʳʭ ʧʨʦʜʫʢʪʘʭ ʜʣʷ ʢʦʞʠ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʟʘʞʠʚʣʝʥʠʷ 

ʨʘʥ ʠ ʢʦʩʤʝʪʠʯʝʩʢʠʭ ʮʝʣʷʭ. ʂʨʦʤʝ ʪʦʛʦ, ʩʫʱʝʩʪʚʫʶʪ ʜʨʫʛʠʝ ʧʨʦʜʫʢʪʳ, ʢʦʪʦʨʳʝ 

ʩʦʜʝʨʞʘʪ ʩʦʢ ʘʣʦʵ ʚʝʨʘ ʪʘʢʠʝ ʢʘʢ, ʛʝʣʴ ʧʦʩʣʝ ʙʨʠʪʴʷ, ʪʦʥʠʢ ʜʣʷ ʚʦʣʦʩ, ʞʠʜʢʦʩʪʴ 

ʜʣʷ ʧʦʣʦʩʢʘʥʠʷ ʨʪʘ, ʫʚʣʘʞʥʷʶʱʠʡ ʛʝʣʴ, ʰʘʤʧʫʥʠ [111, 117, 130, 131, 132].  

 

1.14. ʀʩʪʦʨʠʷ ʩʦʟʜʘʥʠʷ ʙʠʦʛʝʥʥʳʭ ʩʪʠʤʫʣʷʪʦʨʦʚ 

 

ʇʨʝʧʘʨʘʪʳ ʘʣʦʵ ʦʙʣʘʜʘʶʪ ʦʯʝʥʴ ʚʳʨʘʞʝʥʥʳʤʠ ʣʝʯʝʙʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ, 

ʪʘʢʠʤʠ ʢʘʢ, ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʦʝ, ʙʠʦʩʪʠʤʫʣʠʨʫʶʱʝʝ ʠ ʙʠʦʨʝʛʝʥʝʨʠʨʫʶʱʝʝ, 

ʨʘʥʦʟʘʞʠʚʣʷʶʱʝʝ ʠ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʦʝ. ɺ ʵʢʩʧʝʨʠʤʝʥʪʝ ʥʘ ʞʠʚʦʪʥʳʭ 

ʵʢʩʪʨʘʢʪ ʙʠʦʩʪʠʤʫʣʠʨʦʚʘʥʥʳʭ ʣʠʩʪʴʝʚ ʘʣʦʵ ʧʦʚʳʰʘʣ ʠʤʤʫʥʥʳʝ ʩʚʦʡʩʪʚʘ 

ʦʨʛʘʥʠʟʤʘ ʧʦʜʦʧʳʪʥʦʛʦ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʠʦʩʪʠʤʫʣʷʪʦʨ, ʢʦʪʦʨʳʡ ʙʳʣ ʧʦʣʫʯʝʥ ʠʟ 

ʣʠʩʪʴʝʚ ʘʣʦʵ, ʜʘʣ ʥʦʚʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʨʘʩʪʝʥʠʡ ʘʣʦʵ ʚ 

ʤʝʜʠʮʠʥʩʢʦʡ ʧʨʘʢʪʠʢʝ [83, 97]. 

ɺ 30-ʭ ʛʦʜʘʭ ʥʘʰʝʛʦ ʩʪʦʣʝʪʠʷ ʫʩʠʣʠʣʩʷ ʠʥʪʝʨʝʩ ʢ ʘʣʦʵ. ɿʥʘʯʠʤʳʡ 

ʬʘʨʤʘʢʦʪʝʨʘʧʝʚʪʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʘʣʦʵ ʦʙʲʷʩʥʷʣʠ ʚʭʦʜʷʱʠʤʠ ʚ ʩʦʩʪʘʚ ʚʠʪʘʤʠʥʘʤʠ 

ʠ ʤʠʥʝʨʘʣʴʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ, ʢʦʪʦʨʳʝ ʘʢʪʠʚʠʨʦʚʘʣʠ ʟʘʱʠʪʥʳʝ ʩʚʦʡʩʪʚʘ 

ʦʨʛʘʥʠʟʤʘ. ʄʝʪʦʜ çʙʠʦʩʪʠʤʫʣʷʮʠʠè ʙʳʣ ʦʪʢʨʳʪ ʦʬʪʘʣʴʤʦʣʦʛʦʤ, ʘʢʘʜʝʤʠʢʦʤ 

ɺ.ʇ. ʌʠʣʘʪʦʚʳʤ, ʢʦʪʦʨʳʤ ʙʳʣʦ ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʫʩʠʣʝʥʠʝ 

ʬʘʨʤʘʢʦʪʝʨʘʧʝʚʪʠʯʝʩʢʦʛʦ ʵʬʬʝʢʪʘ ʘʣʦʵ ʧʦʩʣʝ ʩʦʭʨʘʥʝʥʠʷ ʩʳʨʴʷ ʚ ʪʝʤʥʦʤ, 

ʧʨʦʭʣʘʜʥʦʤ ʤʝʩʪʝ. ɺ ʜʘʥʥʳʭ ʫʩʣʦʚʠʷʭ ʚ ʩʚʝʞʝʩʦʙʨʘʥʥʦʤ ʩʳʨʴʝ ʘʣʦʵ 

ʘʢʪʠʚʠʨʦʚʘʣʩʷ ʧʨʦʮʝʩʩ ʩʠʥʪʝʟʘ ʙʠʦʩʪʠʤʫʣʷʪʦʨʦʚ. 

ʊʝʨʤʠʥ çʙʠʦʛʝʥʥʳʝ ʩʪʠʤʫʣʷʪʦʨʳè ʚʧʝʨʚʳʝ ʚʚʝʜʝʥ ʚ ʥʘʫʯʥʳʡ ʦʙʠʭʦʜ ʚ 30-ʭ 

ʛʦʜʘʭ ʧʨʦʰʣʦʛʦ ʚʝʢʘ ʘʢʘʜʝʤʠʢʦʤ ɺ.ʇ. ʌʠʣʘʪʦʚʳʤ. ɸʢʘʜʝʤʠʢ ʩʚʦʡ ʥʘʫʯʥʳʡ 

ʧʨʦʨʳʚ ʧʦʷʩʥʷʣ ʪʘʢ: çɺ ʞʠʚʦʪʥʳʭ ʠ ʨʘʩʪʠʪʝʣʴʥʳʭ ʪʢʘʥʷʭ ʨʘʟʣʠʯʥʳʭ ʦʨʛʘʥʠʟʤʦʚ, 

ʧʦʩʪʘʚʣʝʥʥʳʭ ʥʘ ʛʨʘʥʴ ʛʠʙʝʣʠ, ʚʳʨʘʙʘʪʳʚʘʶʪʩʷ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ ï 

ʙʠʦʩʪʠʤʫʣʷʪʦʨʳ. ɹʠʦʩʪʠʤʫʣʷʪʦʨʳ ʫʩʢʦʨʷʶʪ ʨʦʩʪ ʢʣʝʪʦʢ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʟʘʞʠʚʣʝʥʠʶ ʨʘʥ. ɹʠʦʩʪʠʤʫʣʷʪʦʨʳ ʘʢʪʠʚʥʦ ʙʦʨʶʪʩʷ ʩ ʙʘʢʪʝʨʠʷʤʠ. ɺʩʝ ʵʪʦ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʙʳʩʪʨʦʤʫ ʚʳʟʜʦʨʦʚʣʝʥʠʶ ʦʨʛʘʥʠʟʤʘè [53, 61, 62]. 
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ɺʓɺʆɼʓ ʂ ɻʃɸɺɽ 1 

 

1.  ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʣʠʪʝʨʘʪʫʨʳ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʘʣʦʵ 

ʜʨʝʚʦʚʠʜʥʦʝ ʠ ʘʣʦʵ ʚʝʨʘ ʷʚʣʷʶʪʩʷ ʧʝʨʩʧʝʢʪʠʚʥʳʤʠ ʨʘʩʪʝʥʠʷʤʠ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ 

ʠʟʫʯʝʥʠʷ ʩ ʤʝʜʠʮʠʥʩʢʦʡ ʠ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ, ʘ ʪʘʢʞʝ ʩʦʟʜʘʥʠʷ 

ʥʦʚʳʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ. 

2. ʋ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʬʘʨʤʘʢʦʪʝʨʘʧʝʚʪʠʯʝʩʢʦʛʦ ʜʝʡʩʪʚʠʷ 

(ʙʠʦʩʪʠʤʫʣʠʨʫʶʱʝʝ, ʨʝʛʝʥʝʨʠʨʫʶʱʝʝ, ʘʜʘʧʪʦʛʝʥʥʦʝ, ʦʙʱʝʪʦʥʠʟʠʨʫʶʱʝʝ, 

ʩʣʘʙʠʪʝʣʴʥʦʝ), ʦʜʥʘʢʦ ʜʘʥʥʳʡ ʧʦʪʝʥʮʠʘʣ ʥʝ ʠʩʧʦʣʴʟʦʚʘʥ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʚ 

ʧʨʘʢʪʠʯʝʩʢʦʡ ʤʝʜʠʮʠʥʝ, ʪʘʢ ʢʘʢ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʚʩʝʛʦ ʣʠʰʴ ʥʝʩʢʦʣʴʢʦ 

ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʬʦʨʤ.  

3. ʈʦʜʠʥʦʡ ʨʘʩʪʝʥʠʡ ʨʦʜʘ ɸʣʦʵ ʷʚʣʷʝʪʩʷ ð ɸʬʨʠʢʘ ʠ ʶʛʦ-ʟʘʧʘʜ 

ɸʨʘʚʠʡʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ. ɸʣʦʵ ʜʦʩʪʘʪʦʯʥʦ ʜʘʚʥʦ ʥʘʪʫʨʘʣʠʟʦʚʘʣʦʩʴ ʚ 

ʉʨʝʜʠʟʝʤʥʦʤʦʨʴʝ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʢʫʣʴʪʠʚʠʨʫʝʪʩʷ ʜʦʚʦʣʴʥʦ ʰʠʨʦʢʦ: ʚ 

ɸʬʨʠʢʝ, ɸʟʠʠ, ʪʨʦʧʠʢʘʭ ʠ ʩʫʙʪʨʦʧʠʢʘʭ ɸʤʝʨʠʢʠ, ʥʘ ɸʥʪʠʣʴʩʢʠʭ ʦʩʪʨʦʚʘʭ. ɺ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʝ ʫʩʧʝʰʥʦ ʢʫʣʴʪʠʚʠʨʫʝʪʩʷ ʚ ʪʝʧʣʠʮʘʭ ʠ 

ʦʨʘʥʞʝʨʝʷʭ ʚ ʟʦʥʝ ʚʣʘʞʥʳʭ ʩʫʙʪʨʦʧʠʢʦʚ ʥʘ ʧʣʘʥʪʘʮʠʷʭ ɿʘʢʘʚʢʘʟʩʢʦʡ ʟʦʥʘʣʴʥʦʡ 

ʦʧʳʪʥʦʡ ʩʪʘʥʮʠʠ ɺʀʃɸʈʘ, ʘ ʪʘʢʞʝ ʥʘ ʏʝʨʥʦʤʦʨʩʢʦʤ ʧʦʙʝʨʝʞʴʝ, ʚ ɸʜʞʘʨʠʠ, ʚ 

ʉʨʝʜʥʝʡ ɸʟʠʠ ʠ ɿʘʢʘʚʢʘʟʴʝ. 

4. ʈʘʩʪʝʥʠʷ ʨʦʜʘ ɸʣʦʵ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʙʦʛʘʪʳʤ ʢʦʤʧʦʥʝʥʪʥʳʤ ʩʦʩʪʘʚʦʤ, ʘ 

ʠʤʝʥʥʦ ʧʦʣʠʩʘʭʘʨʠʜʘʤʠ, ʚʠʪʘʤʠʥʘʤʠ, ʬʝʨʤʝʥʪʘʤʠ, ʩʤʦʣʠʩʪʳʤʠ ʠ ʛʦʨʴʢʠʤʠ 

ʚʝʱʝʩʪʚʘʤʠ, ʦʜʥʘʢʦ ʜʦʤʠʥʠʨʫʶʱʝʡ ʛʨʫʧʧʦʡ ɹɸɺ ʷʚʣʷʶʪʩʷ 

ʘʥʪʨʘʮʝʥʧʨʦʠʟʚʦʜʥʳʝ. ʉʨʝʜʠ ʘʥʪʨʘʮʝʥʧʨʦʠʟʚʦʜʥʳʭ ʥʘʠʙʦʣʝʝ ʭʘʨʘʢʪʝʨʥʳʤʠ 

ʷʚʣʷʶʪʩʷ: ʘʣʦʠʥ, ʘʣʦʵ- ʤɻʦʜʠʥ, ʘʣʦʠʥʦʟʠʜ, ʠʟʦʙʘʨʙʘʣʦʠʥ, ʘʣʦʠʥʦʟʠʜ ɸ ʠ ɺ. 

5. ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʥʘʣʠʟʘ ʣʠʪʝʨʘʪʫʨʥʳʭ ʜʘʥʥʳʭ ʚʳʷʚʣʝʥʳ ʨʘʟʣʠʯʠʷ ʚ 

ʤʝʪʦʜʠʢʘʭ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʘʥʘʣʠʟʘ, ʯʪʦ ʜʦʢʘʟʳʚʘʝʪ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʠʟʫʯʝʥʠʷ ʢʦʤʧʦʥʝʥʪʥʦʛʦ ʩʦʩʪʘʚʘ, ʦʙʦʟʥʘʯʝʥʠʷ ʜʦʤʠʥʠʨʫʶʱʠʭ 

ʚʝʝɦʩʪʚ, ʧʦʠʩʢ ʦʧʪʠʤʘʣʴʥʳʭ ʫʩʣʦʚʠʡ ʵʢʩʪʨʘʢʮʠʠ ʠ ʵʢʩʪʨʘʛʝʥʪʘ. 
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6. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʦʪʩʫʪʩʪʚʫʶʪ ʬʘʨʤʘʢʦʧʝʡʥʳʝ 

ʤʝʪʦʜʠʢʠ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʩʳʨʴʷ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ ʠ 

ʘʣʦʵ ʚʝʨʘ. ʇʨʝʜʣʦʞʝʥʥʳʝ ʟʘʨʫʙʝʞʥʳʝ ʬʘʨʤʘʢʦʧʝʡʥʳʝ ʤʝʪʦʜʠʢʠ ʘʥʘʣʠʟʘ ʠʤʝʶʪ 

ʨʘʟʣʠʯʥʳʝ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʝ ʧʦʜʭʦʜʳ. ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ, ʨʘʟʨʘʙʦʪʢʘ ʥʦʚʳʭ 

ʧʦʜʭʦʜʦʚ ʢ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʃʈʉ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʨʦʜʘ ʘʣʦʵ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ. 
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ɻʃɸɺɸ 2. ʆɹʒɽʂʊʓ ʀ ʄɽʊʆɼʓ ʀʉʉʃɽɼʆɺɸʅʀʗ 

 

 

 

2.1. ʆʙʲʝʢʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

 

ʆʙʲʝʢʪ rʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ: 

1. ʉʚʝʞʝʩʨʝʟʘʥʥʳʝ ʧʦʙʝʛʠ ʠ ʣʠʩʪʴʷ ʘʣʦʵ ʧʝʩʪʨʦʛʦ, ʘʣʦʵ ʚʝʨʘ ʠ ʘʣʦʵ 

ʜʨʝʚʦʚʠʜʥʦʛʦ. ɸʥʘʣʠʟʠʨʫʝʤʳʝ ʦʙʲʝʢʪʳ ʃʈ ʙʳʣʠ ʚʨrʘʱʝʥʳ ʥʘ ʢʘʬʝʜʨʝ 

ʫʧʨʘʚʣʝʥʠʷ ʠ ʵʢʦʥʦʤʠʢʠ ʬʘʨʤʘʮʠʠ, ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʡ ʪʝʭʥʦʣʦʛʠʠ ʠ 

ʬʘʨʤʘʢʦʛʥʦʟʠʠ (ʋʕʌ, ʌʊ ʠ ʌɻ) ʆʨɻʄʋ  (2015 ʛ ï 2019 ʛ). 

2. ʃʝʢʘʨʩʪʚʝʥʥʳʝ ʨʘʩʪʠʪʝʣʴʥʳʝ ʧʨʝʧʘʨʘʪʳ, ʢʦʪʦʨʳʝ ʚʳʧʫʩʢʘʝʪ ʭʠʤʠʢʦ-

ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ: 

V ʕʢʩʪʨʘʢʪ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ ʚ ʘʤʧʫʣʘʭ ʞʠʜʢʠʡ ï ʠʟʛʦʪʦʚʠʪʝʣʴ ʈʦʩʩʠʷ, 

ɿɸʆ çɺʠʬʠʪʝʭè; 

V ɸʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ ʩʦʢ ï ʠʟʛʦʪʦʚʠʪʝʣʴ ʈʦʩʩʠʷ, ɿɸʆ çɺʠʬʠʪʝʭè; 

V ʃʠʥʠʤʝʥʪ ʘʣʦʵ ï ʈʦʩʩʠʷ, ɿɸʆ çɺʠʬʠʪʝʭè. 

3. ʈʘʟʨʘʙʦʪʘʥʥʳʝ ʥʘʤʠ ʣʝʢʘʨʩʪʚʝʥʥʳʝ ʬʦʨʤʳ: 

V ʄʘʟʠ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ (4 ʚʠʜʘ): 

ï ʤʘʟʴ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ ʥʘ ʣʠʧʦʬʠʣʴʥʦ-ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʦʩʥʦʚʝ ˉ1 (ʩʦʩʪʘʚ 

ʦʩʥʦʚʳ: ʧʘʨʘʬʠʥ, ʚʘʟʝʣʠʥ, ʣʘʥʦʣʠʥ ʙʝʟʚʦʜʥʳʡ, ʪʚʠʥ-80 ʠ ʚʦʜʘ) 

ï ʤʘʟʴ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ ʥʘ ʣʠʧʦʬʠʣʴʥʦ-ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʦʩʥʦʚʝ ˉ2 (ʩʦʩʪʘʚ 

ʦʩʥʦʚʳ: ʣʘʥʦʣʠʥ ʙʝʟʚʦʜʥʳʡ, ʚʘʟʝʣʠʥ, ʤʘʩʣʦ ʢʘʢʘʦ) 

ï ʤʘʟʴ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ ʥʘ ʣʠʧʦʬʠʣʴʥʦ-ʵʤʫʣʴʩʠʦʥʥʦʡ ʦʩʥʦʚʝ ˉ3 (ʩʦʩʪʘʚ 

ʦʩʥʦʚʳ: ʚʘʟʝʣʠʥ, ʵʤʫʣʴʛʘʪʦʨ ʊ2 ʠ ʚʦʜʘ) 

ï ʤʘʟʴ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ ʥʘ ʛʠʜʨʦʬʠʣʴʥʦʡ ʦʩʥʦʚʝ ˉ4 (ʩʦʩʪʘʚ ʦʩʥʦʚʳ: ʢʨʘʭʤʘʣ, 

ʚʦʜʘ ʠ ʛʣʠʮʝʨʠʥ) 
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V ʉʫʧʧʦʟʠʪʦʨʠʠ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ (2 ʚʠʜʘ):  

ï ʩʫʧʧʦʟʠʪʦʨʠʠ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ ʥʘ ʣʠʧʦʬʠʣʴʥʦʡ ʦʩʥʦʚʝ ˉ1 (ʩʦʩʪʘʚ ʦʩʥʦʚʳ: 

ʵʤʫʣʴʛʘʪʦʨ ʪʚʠʥ-80 ʠ ʤʘʩʣʦ ʢʘʢʘʦ) 

ï ʩʫʧʧʦʟʠʪʦʨʠʠ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ ʥʘ ʛʠʜʨʦʬʠʣʴʥʦʡ ʦʩʥʦʚʝ ˉ2 (ʩʦʩʪʘʚ ʦʩʥʦʚʳ: 

ʞʝʣʘʪʠʥ, ʚʦʜʘ ʠ ʛʣʠʮʝʨʠʥ) 

 ʇʦʤʠʤʦ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʦʛʦ, ʚ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʯʘʩʪʠ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʪʘʢʞʝ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʩʦʝʜʠʥʝʥʠʷ, ʢʦʪʦʨʳʝ 

ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʠʟ ʣʠʩʪʴʝʚ ʠ ʧʦʙʝʛʦʚ ʘʣʦʵ ʚʝʨʘ ʠ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ: 

V ʈʉʆ ʘʣʦʵ-ʵʤʦʜʠʥ 

V ʈʉʆ ʘʣʦʠʥ ɸ (ʙʘʨʙʘʣʦʠʥ) 

V ʈʉʆ ʘʣʦʵʥʠʥ 

 ʇʨʠʙʦʨʥʘʷ ʙʘʟʘ, ʢʦʪʦʨʘʷ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʚ ʭʦʜʝ ʜʘʥʥʦʡ ʥʘʫʯʥʦʡ ʨʘʙʦʪʳ: 

1. ɺʝʩʳ ʪʘʢʠʭ ʪʠʧʦʚ, ʢʘʢ: ʵʣʝʢʪʨʦʥʥʳʝ ʉɸʈʊʆ ɻʆʉʄ ʃɺ 210-ɸ, ʜʣʷ ʩʳʧʫʯʠʭ 

ʤʘʪʝʨʠʘʣʦʚ ɺʉʄ-1, ɺʉʄ-20, ɺʉʄ-5, ʘʥʘʣʠʪʠʯʝʩʢʠʝ çHR-200è, çMettler Toledo 

XS 204è, ʘ ʪʘʢʞʝ ʚʝʩʳ ʄʦʨʘ ɺɸ-4ʄ. 

2. ʉʧʝʢʪʨʦʤʝʪʨ çBrukerAM-300è ʠ ʤʘʩʩ-ʩʧʝʢʪʨʦʤʝʪʨ çKratos MS-30è. 

3. ʉʧʝʢʪʨʦʬʦʪʦʤʝʪʨʳ ʤʦʜʝʣʝʡ Unico 2800, çʉʌ-2000è, çSpecord 40è 

(AnalytikJena). 

4. ʇʦʜʚʠʞʥʳʝ ʬʘʟʳ (ʊʉʍ): ʭʣʦʨʦʬʦʨʤ  ʵʪʠʣʦʚʳʡ ʩʧʠʨʪ 96%  ʚʦʜʘ (26:16:3); 

ʵʪʠʣʘʮʝʪʘʪ ï ʵʪʠʣʦʚʳʡ ʩʧʠʨʪ 96% ï ʚʦʜʘ (100:13,5:10); ʥ-ʙʫʪʘʥʦʣ  ʣʝʜʷʥʘʷ 

ʫʢʩʫʩʥʘʷ ʢʠʩʣʦʪʘ  ʚʦʜʘ (4:1:2); ʵʪʠʣʘʮʝʪʘʪ ï ʤʫʨʘʚʴʠʥʘʷ ʢʠʩʣʦʪʘ ï ʚʦʜʘ (10:2:3). 

5. ʇʣʘʩʪʠʥʳ ʜʣʷ ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ: çʉʦʨʙʬʠʣ-ʇʊʉʍ-ɸʌ-ʌ-ʋʌè; 

çʉʦʨʙʬʠʣ-ʇʊʉʍ-ʇ-ɸ-ʋʌè. 

6. ʊʝʨʤʦʩʪʘʪ ʤʦʜʝʣʠ çʊʉ-1/80è.  

7. ʄʠʢʨʦʩʢʦʧʳ: çʃʆʄʆ ʄʀʂʄɽɼ-1 (ɹʀʆʃɸʄ)è; çɸʣʴʪʘʤʠ-ʃʖʄ-2è; çMoticè 

DM-39C- N9GO-A; çMoticè DM-111. 

8. ʀʩʧʘʨʠʪʝʣʴ ʨʦʪʘʮʠʦʥʥʳʡ çʀʈ-1 ʃʊè. 

9. Pharma- test PTS 3ɽ ï ʪʝʩʪʝʨ ʨʘʩʧʘʜʘʝʤʦʩʪʠ ʩʫʧʧʦʟʠʪʦʨʠʡ. 

10. ʋʌ ʢʘʙʠʥʝʪ 254/365 ʅʊʎ "ʃʝʥʭʨʦʤ". 
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11. ʂʦʣʙʦʥʘʛʨʝʚʘʪʝʣʴ çʃɸɹ-ʂʅ-500-3è. 

12. ʋʣʴʪʨʘʟʚʫʢʦʚʘʷ ʙʘʥʷ çɺʠʣʠʪʝʢè VBS-1ʅ. 

13. ʨʅ-ʤʝʪʨ ï Edge pH HI2020. 

14. ɺʦʜʷʥʘʷ ʙʘʥʷ çʃɸɹ-ʊɹ-6/ʐè. 

 

2.2. ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

 

2.2.1.  ʀʩʩʣʝʜʦʚʘʥʠʝ ʘʥʘʪʦʤʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʣʠʩʪʴʝʚ ʠ ʧʦʙʝʛʦʚ 

ʘʣʦʵ ʚʝʨʘ, ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ ʠ ʘʣʦʵ ʧʝʩʪʨʦʛʦ. 

 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘʤʠ ʠʟʫʯʘʣʠʩʴ 

ʩʚʝʞʝʩʨʝʟʘʥʥʳʝ ʧʦʙʝʛʠ ʠ ʣʠʩʪʴʷ ʘʣʦʵ ʧʝʩʪʨʦʛʦ, ʘʣʦʵ ʚʝʨʘ ʠ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ.  

ɸʥʘʪʦʤʦ-ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʚʳʰʝʫʢʘʟʘʥʥʳʭ ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʙʨʘʟʮʦʚ 

ʧʨʦʚʦʜʠʣʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ɻʌ ʈʌ XIV  ʠʟʜʘʥʠʷ ʧʦ ʦʙʱʝʡ ʬʘʨʤʘʢʦʧʝʡʥʦʡ ʩʪʘʪʴʝ 

çʃʠʩʪʴʷè. ʇʦʜʛʦʪʦʚʢʘ ʦʙʨʘʟʮʦʚ: ʦʩʫʱʝʩʪʚʣʷʣʠ ʧʦʧʝʨʝʯʥʳʝ ʠ ʧʨʦʜʦʣʴʥʳʝ ʩʨʝʟʳ 

ʣʠʩʪʴʝʚ ʠ ʧʦʙʝʛʦʚ ʘʥʘʣʠʟʠʨʫʝʤʳʭ ʨʘʩʪʝʥʠʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʣʝʟʚʠʡ. ʆʙʨʘʟʮʳ 

ʤʠʢʨʦʧʨʝʧʘʨʘʪʦʚ ʧʦʤʝʱʘʣʠ ʥʘ ʧʨʝʜʤʝʪʥʦʝ ʩʪʝʢʣʦ ʠ ʜʦʙʘʚʣʷʣʠ ʚʦʜʥʦ-ʛʣʠʮʝʨʠʥʦʚʫʶ 

ʩʤʝʩʴ [5, 6, 8, 48]. 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʘʥʘʪʦʤʦ-ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʙʝʛʦʚ ʠ ʣʠʩʪʴʝʚ 

ʘʣʦʵ ʚʝʨʘ, ʘʣʦʵ ʧʝʩʪʨʦʛʦ ʠ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ ʥʘʤʠ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʮʠʬʨʦʚʳʝ 

ʤʠʢʨʦʩʢʦʧʳ ʪʘʢʠʭ ʤʘʨʦʢ, ʢʘʢ: Motic DM-39ʉ-N9GO-A ʠ Motic DM111. ʊʘʢʞʝ ʤʳ 

ʠʩʧʦʣʴʟʦʚʘʣʠ ʤʝʪʦʜ ʣʶʤʠʥʝʩʮʝʥʪʥʦʡ ʤʠʢʨʦʩʢʦʧʠʠ ʧʨʠ ʧʦʤʦʱʠ ʩʣʝʜʫʶʱʝʛʦ 

ʤʠʢʨʦʩʢʦʧʘ: çɸʣʴʪʘʤʠ ʃʖʄ-2è (ʈʦʩʩʠʷ) ʩ ʛʦʣʫʙʳʤ ʩʚʝʪʦʬʠʣʴʪʨʦʤ.  

ʉʚʝʞʝʩʨʝʟʘʥʥʳʝ ʣʠʩʪʴʷ ʠ ʧʦʙʝʛʠ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ, ʘʣʦʵ ʚʝʨʘ ʠ ʘʣʦʵ 

ʧʝʩʪʨʦʛʦ ʨʘʩʩʤʘʪʨʠʚʘʣʠ ʥʝʚʦʦʨʫʞʝʥʥʳʤ ʛʣʘʟʦʤ ʧʨʠ ʠʩʢʫʩʩʪʚʝʥʥʦʤ ʦʩʚʝʱʝʥʠʠ. 

ʎʚʝʪ ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʲʝʢʪʦʚ ʦʮʝʥʠʚʘʣʠ ʧʨʠ ʠʩʢʫʩʩʪʚʝʥʥʦʤ ʦʩʚʝʱʝʥʠʠ; ʨʘʟʤʝʨ ï 

ʧʨʠ ʧʦʤʦʱʠ ʣʠʥʝʡʢʠ ʧʨʠ ʠʩʢʫʩʩʪʚʝʥʥʦʤ ʦʩʚʝʱʝʥʠʠ, ʟʘʧʘʭ ï ʧʨʠ ʥʘʜʣʦʤʝ 

ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ [8, 79, 80]. 
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ʇʨʦʚʦʜʠʣʠ ʩʣʝʜʫʶʱʫʶ ʛʠʩʪʦʭʠʤʠʯʝʩʢʫʶ ʨʝʘʢʮʠʶ, ʧʦ ʥʠʞʝʦʧʠʩʘʥʥʦʡ 

ʤʝʪʦʜʠʢʝ: 

1. ʈʝʘʢʮʠʷ ʦʙʥʘʨʫʞʝʥʠʷ ʘʥʪʨʘʛʣʠʢʦʟʠʜʦʚ. 

ʈʝʘʢʮʠʷ ʩʦ ʱʝʣʦʯʴʶ. ʉʨʝʟʳ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʙʨʘʟʮʦʚ 

ʧʦʤʝʱʘʣʠ ʥʘ ʧʨʝʜʤʝʪʥʦʝ ʩʪʝʢʣʦ, ʧʦ ʢʘʧʣʷʤ ʧʨʠʙʘʚʣʷʣʠ ʨʘʩʪʚʦʨ ʝʜʢʦʛʦ ʥʘʪʨʘ ʠʣʠ 

5% ʨʘʩʪʚʦʨ ʘʤʤʠʘʢʘ, ʪʘʢʞʝ ʧʦ ʢʘʧʣʷʤ ʧʨʠʙʘʚʣʷʣʠ ʛʣʠʮʝʨʠʥ, ʥʘʢʨʳʚʘʣʠ 

ʧʦʢʨʦʚʥʳʤ ʩʪʝʢʣʦʤ ʠ ʚʠʟʫʘʣʴʥʦ ʥʘʙʣʶʜʘʣʠ ʢʨʘʩʥʦʝ ʠʣʠ ʬʠʦʣʝʪʦʚʦ-ʢʨʘʩʥʦʝ 

ʦʢʨʘʰʠʚʘʥʠʝ ʪʢʘʥʝʡ, ʚ ʢʦʪʦʨʳʭ ʠ ʣʦʢʘʣʠʟʫʶʪʩʷ ʘʥʪʨʘʛʣʠʢʦʟʠʜʳ. ʆʢʨʘʩʢʘ 

ʧʦʩʪʝʧʝʥʥʦ ʨʘʩʧʨʦʩʪʨʘʥʷʣʘʩʴ ʧʦ ʚʩʝʤʫ ʩʨʝʟʫ [39, 40,41,42].  

 

2.2.2. ʍʠʤʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʘʥʘʣʠʟʘ 

 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ 

ʨʘʟʣʠʯʥʳʝ ʢʘʯʝʩʪʚʝʥʥʳʝ ʨʝʘʢʮʠʠ ʜʣʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʘʥʪʨʘʛʣʠʢʦʟʠʜʥʦʡ ʧʨʠʨʦʜʳ 

ʚʝʱʝʩʪʚ ʚ ʧʦʙʝʛʘʭ ʠ ʣʠʩʪʴʷʭ ʘʣʦʵ ʚʝʨʘ ʠ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ: 

1. ʈʝʘʢʮʠʷ ʩʦʣʝʦʙʨʘʟʦʚʘʥʠʷ: 

ɹʨʘʣʠ ʩʚʝʞʝʩʨʝʟʘʥʥʳʝ ʣʠʩʪʴʷ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ, ʘ. ʧʝʩʪʨʦʛʦ ʠ ʘ. ʚʝʨʘ, 

ʜʦʙʘʚʣʷʣʠ ʧʦ ʢʘʧʣʷʤ 10% ʨʘʩʪʚʦʨ ʝʜʢʦʛʦ ʥʘʪʨʘ ʠ ʥʘʙʣʶʜʘʣʠ ʪʝʤʥʦ-ʢʨʘʩʥʦʝ 

ʦʢʨʘʰʠʚʘʥʠʝ ʧʦʣʫʯʝʥʥʦʛʦ ʩʨʝʟʘ [54, 57]. 

2. ʈʝʘʢʮʠʷ ɹʦʨʥʪʨʝʛʝʨʘ: 

ʉʚʝʞʝʟʨʝʟʘʥʥʳʝ ʣʠʩʪʴʷ ʨʘʩʪʝʥʠʡ ʨʦʜʘ ɸʣʦʵ ʧʦʜʚʝʨʛʘʣʠ ʚʦʟʜʝʡʩʪʚʠʶ 

ʪʝʤʧʝʨʘʪʫʨ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʦʜʷʥʦʡ ʙʘʥʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ 2 ʤʠʥʫʪ ʩ 15 ʤʣ 

10% ʨʘʩʪʚʦʨʘ ʛʠʜʨʦʦʢʩʠʜʘ ʥʘʪʨʠʷ, ʟʘʪʝʤ ʦʭʣʘʞʜʘʣʠ ʠ ʬʠʣʴʪʨʦʚʘʣʠ ʚ ʢʦʥʠʯʝʩʢʫʶ 

ʢʦʣʙʫ ʠʟ ʪʝʨʤʦʩʪʦʡʢʦʛʦ ʩʪʝʢʣʘ. ʂ ʧʦʣʫʯʝʥʥʦʤʫ ʠʟʚʣʝʯʝʥʠʶ ʜʦʙʘʚʣʷʣʠ 

ʨʘʟʚʝʜʝʥʥʫʶ ʭʣʦʨʠʩʪʦʚʦʜʦʨʦʜʥʫʶ ʢʠʩʣʦʪʫ ʠ 15 ʤʣ ʜʠʵʪʠʣʦʚʦʛʦ ʵʬʠʨʘ. ʂ 5 ʤʣ 

ʵʬʠʨʥʦʛʦ ʠʟʚʣʝʯʝʥʠʷ ʧʨʠ ʧʦʤʦʱʠ ʚʟʙʘʣʪʳʚʘʥʠʷ ʜʦʙʘʚʣʷʣʠ 5 ʤʣ ʘʤʤʠʘʯʥʦʛʦ 

ʨʘʩʪʚʦʨʘ, ʵʬʠʨʥʳʡ ʩʣʦʡ ʦʢʨʘʰʠʚʘʣʩʷ ʚ ʷʨʢʦ-ʞʝʣʪʳʡ ʮʚʝʪ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ 

ʥʘʣʠʯʠʠ ʭʨʠʟʦʬʘʥʦʣʦʚ, ʘ ʘʤʤʠʘʯʥʳʡ ʩʣʦʡ ï ʚ ʢʨʦʚʘʚʦ-ʢʨʘʩʥʳʡ ʮʚʝʪ, ʯʪʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʘʣʠʯʠʠ ʵʤʦʜʠʥʦʚ [52]. 
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3. ʈʝʘʢʮʠʷ ʢʦʤʧʣʝʢʩʦʦʙʨʘʟʦʚʘʥʠʷ: 

ʀʟ ʩʚʝʞʝʩʨʝʟʘʥʥʳʭ ʣʠʩʪʴʝʚ ʨʘʩʪʝʥʠʡ ʨʦʜʘ ɸʣʦʵ ʜʝʣʘʣʠ ʩʧʠʨʪʦʚʦʝ 

ʠʟʚʣʝʯʝʥʠʝ, ʢ ʢʦʪʦʨʦʤʫ ʧʦ ʢʘʧʣʷʤ ʜʦʙʘʚʣʷʣʠ ʩʧʠʨʪʦʚʦʡ ʨʘʩʪʚʦʨ ʘʮʝʪʘʪʘ ʤʘʛʥʠʷ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʧʠʪʨʦʚʦʝ ʠʟʚʣʝʯʝʥʠʝ ʣʠʩʪʴʝʚ ʦʢʨʘʰʠʚʘʣʦʩʴ ʚ ʦʨʘʥʞʝʚʦ-ʢʨʘʩʥʳʡ 

ʮʚʝʪ [54].    

 

2.2.3. ʍʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʘʥʘʣʠʟʘ 

 

ɺ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʤʝʪʦʜʳ 

ʪʦʥʢʦʩʣʦʡʥʦʡ ʭʨʦʤʘʪʦʛʨʘʬʠʠ, ʘ ʪʘʢʞʝ ʢʦʣʦʥʦʯʥʦʡ ʭʨʦʤʘʪʦʛʨʘʬʠʠ. 

1. ʊʦʥʢʦʩʣʦʡʥʘʷ ʭʨʦʤʘʪʦʛʨʘʬʠʷ  

ʊʦʥʢʦʩʣʦʡʥʫʶ ʭʨʦʤʘʪʦʛʨʘʬʠʶ  ʩʦʢʘ ʘʣʦʵ ʚʝʨʘ, ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ, ʘ ʪʘʢʞʝ 

ʚʳʜʝʣʝʥʥʳʭ ʠʟ ʜʘʥʥʳʭ ʨʘʩʪʝʥʠʡ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʚʝʱʝʩʪʚ ʧʨʦʚʦʜʠʣʠ ʥʘ 

ʧʦʜʩʫʰʝʥʥʳʭ ʚ ʩʫʰʠʣʴʥʦʤ ʰʢʘʬʫ ʧʣʘʩʪʠʥʘʭ çʉʦʨʙʬʠʣ ʇʊʉʍ-ɸʌ-ɸ-ʋʌè, 

çʉʦʨʙʬʠʣ ʇʊʉʍ-ʇɸ-ʋʌè. 

ʅʘ ʩʪʘʨʪʦʚʫʶ ʣʠʥʠʶ ʭʨʦʤʘʪʦʛʨʘʤʤʳ ʥʘʥʦʩʠʣʠ ʚʳʞʘʪʳʡ ʩʦʢ ʠʟ ʣʠʩʪʴʝʚ ʘʣʦʵ 

ʚʝʨʘ ʠ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ. ɼʘʣʝʝ ʭʨʦʤʘʪʦʛʨʘʤʤʫ ʵʣʶʠʨʦʚʘʣʠ ʨʘʟʣʠʯʥʳʤʠ 

ʨʘʩʪʚʦʨʠʪʝʣʷʤʠ: ʭʣʦʨʦʬʦʨʤ  ʩʧʠʨʪ ʵʪʠʣʦʚʳʡ 96%  ʚʦʜʘ (26:16:3); ʵʪʠʣʘʮʝʪʘʪ ï 

ʤʫʨʘʚʴʠʥʘʷ ʢʠʩʣʦʪʘ ï ʚʦʜʘ (10:2:3); ʵʪʠʣʘʮʝʪʘʪ ï ʵʪʘʥʦʣ ï ʚʦʜʘ (100:13,5:10). 

ʇʦʣʫʯʝʥʥʳʝ ʭʨʦʤʘʪʦʛʨʘʤʤʳ ʧʦʤʝʱʘʣʠ ʚ ʋʌ ʢʘʙʠʥʝʪ 254/365 ʅʊʎ "ʃʝʥʭʨʦʤ" ʠ 

ʧʨʦʩʤʘʪʨʠʚʘʣʠ ʢʘʢ ʚ ʚʠʜʠʤʦʤ, ʪʘʢ ʠ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʋʌ ʠʟʣʫʯʝʥʠʷ ʜʦ ʠ ʧʦʩʣʝ 

ʦʙʨʘʙʦʪʢʠ ʠʭ ʱʝʣʦʯʥʦ-ʘʤʤʠʘʯʥʳʤ ʨʘʩʪʚʦʨʦʤ [7, 20, 51, 93, 95, 106, 119, 123, 129]. 

2. ʂʦʣʦʥʦʯʥʘʷ ʭʨʦʤʘʪʦʛʨʘʬʠʷ 

ɼʣʷ ʠʟʫʯʝʥʠʷ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʠ ʨʘʟʜʝʣʝʥʠʷ ʚʝʱʝʩʪʚ ʚ ʣʠʩʪʴʷʭ ʠ ʧʦʙʝʛʘʭ 

ʘʣʦʵ ʚʝʨʘ ʠ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʢʦʣʦʥʦʯʥʘʷ ʭʨʦʤʘʪʦʛʨʘʬʠʷ.  

ʀʟ ʩʚʝʞʝʩʨʝʟʘʥʥʳʭ ʣʠʩʪʴʝʚ ʠ ʧʦʙʝʛʦʚ ʘʣʦʵ ʚʝʨʘ ʠ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ ʤʝʪʦʜʦʤ 

ʧʨʝʩʩʦʚʘʥʠʷ ʧʦʣʫʯʘʣʠ 1000 ʤʣ ʩʦʢʘ, ʢʦʪʦʨʳʡ ʟʘʪʝʤ ʫʧʘʨʠʚʘʣʠ ʠ ʥʘʥʦʩʠʣʠ ʥʘ 

ʩʦʨʙʝʥʪ. 

ʂʦʣʦʥʦʯʥʘʷ ʭʨʦʤʘʪʦʛʨʘʬʠʷ ʧʨʦʚʦʜʠʣʘʩʴ ʚ ʢʦʣʦʥʢʝ ʩ ʜʠʘʤʝʪʨʦʤ 80 ʤʤ, ʘ 

ʪʘʢʞʝ ʚʳʩʦʪʦʡ ʩʦʨʙʝʥʪʘ 50 ʤʤ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʠʣʠʢʘʛʝʣʷ (çSorbis Groupè) ʚ 
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ʢʘʯʝʩʪʚʝ ʩʦʨʙʝʥʪʘ. ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʢʦʣʦʥʦʯʥʦʛʦ ʘʥʘʣʠʟʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ʨʘʟʣʠʯʥʳʝ 

ʵʣʶʵʥʪʳ: ʩʤʝʩʠ ʭʣʦʨʦʬʦʨʤʘ ʠ ʵʪʠʣʦʚʦʛʦ ʩʧʠʨʪʘ 96% ʚ ʨʘʟʣʠʯʥʳʭ ʩʦʦʪʥʦʰʝʥʠʷʭ. 

ʏʪʦʙʳ ʦʯʠʩʪʠʪʴ ʬʨʘʢʮʠʠ ʩʦʜʝʨʞʘʱʠʝ ʨʘʟʣʠʯʥʳʝ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʚʝʱʝʩʪʚʘ ʚ 

ʩʦʢʝ ʘʣʦʵ ʚʝʨʘ ʠ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ, ʧʦʣʫʯʝʥʥʳʝ ʚʳʰʝʫʢʘʟʘʥʥʳʤ ʩʧʦʩʦʙʦʤ,  ʤʳ 

ʧʨʠʙʝʛʘʣʠ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʢʦʣʦʥʢʠ ʩ ʜʠʘʤʝʪʨʦʤ 20 ʤʤ, ʚʳʩʦʪʦʡ 20 ʠ ʩʦʨʙʝʥʪʦʚ ï 

ʩʠʣʠʢʘʛʝʣ ̫ʠ ʧʦʣʠʘʤʠʜʘ (çWoelm Pharmaè). ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʢʦʣʦʥʦʯʥʦʛʦ ʘʥʘʣʠʟʘ 

ʠʩʧʦʣʴʟʦʚʘʣʠ ʨʘʟʣʠʯʥʳʝ ʵʣʶʵʥʪʳ: ʩʤʝʩʠ ʭʣʦʨʦʬʦʨʤʘ, ʚʦʜʳ ʦʯʠʱʝʥʥʦʡ ʠ ʵʪʠʣʦʚʦʛʦ 

ʩʧʠʨʪʘ 96% ʚ ʨʘʟʣʠʯʥʳʭ ʩʦʦʪʥʦʰʝʥʠʷʭ [24, 43, 49, 58, 118]. 

 

2.2.4. ʉʧʝʢʪʨʘʣʴʥʳʝ ʤʝʪʦʜʳ 

 

1. ʄʝʪʦʜ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʠ 

ɼʣʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʠ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʩʦʜʝʨʞʘʥʠʷ ʩʫʤʤʳ 

ʘʥʪʨʘʛʣʠʢʦʟʠʜʦʚ ʚ ʣʠʩʪʴʷʭ ʠ ʧʦʙʝʛʘʭ ʘʣʦʵ ʚʝʨʘ ʠ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ 

ʤʝʪʦʜʳ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʠ ʧʨʷʤʦʡ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʠ. ʉʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʶ 

ʦʩʫʱʝʩʪʚʣʷʣʠ ʚ ʢʶʚʝʪʘʭ ʠʟ ʢʚʘʨʮʘ ʩ ʪʦʣʱʠʥʦʡ ʩʪʝʥʢʠ 10 ʤʤ ʠ ʩ ʧʦʤʦʱʴʶ ʧʨʠʙʦʨʦʚ 

ʩʣʝʜʫʶʱʠʭ ʤʘʨʦʢ: ʉʌ-2000; Specord 40 (Analytik Jena); Unico 2800.  

ʉ ʧʦʤʦʱʴʶ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʠ ʦʩʫʱʝʩʪʚʣʷʣʠ ʘʥʘʣʠʟ ʚʳʜʝʣʝʥʥʳʭ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʠʟ ʣʠʩʪʴʝʚ ʠ ʧʦʙʝʛʦʚ ʘʣʦʵ ʚʝʨʘ ʠ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ ʩ 

ʜʘʥʥʳʤʠ ʨʝʟʫʣʴʪʘʪʦʚ ʭʠʤʠʯʝʩʢʠʭ ʧʨʝʚʨʘʱʝʥʠʡ, ʗʄʈ-  ʠ ʤʘʩʩ-ʩʧʝʢʪʨʦʚ (ʧʨʠʤʝʥʷʷ 

ʧʨʠ ʵʪʦʤ ʨʘʟʣʠʯʥʳʝ ʢʦʤʧʣʝʢʩʦʦʙʨʘʟʫʶʱʠʝ ʠ ʠʦʥʠʟʠʨʫʶʱʠʝ ʢʦʤʧʦʥʝʥʪʳ)  [24, 58, 

133]. 

2. ʗʄʈ- ʠ ʤʘʩʩ-ʩʧʝʢʪʨʦʤʝʪʨʠʷ. 

ʇʨʠʙʦʨ çKratos MS-30è ʠʩʧʦʣʴʟʦʚʘʣʠ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʤʘʩʩ-ʩʧʝʢʪʨʦʚ, ʧʨʠ 

ʫʩʣʦʚʠʷʭ ʠʦʥʠʟʠʨʫʶʱʝʡ ʵʥʝʨʛʠʠ ʵʣʝʢʪʨʦʥʦʚ 70 ʵɺ ʠ ʚʘʨʴʠʨʦʚʘʥʠʷ 

ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʘ ʦʪ 100 ʜʦ 250Áʉ (300 ʄɻʮ) ʠʦʥʥʦʛʦ ʠʩʪʦʯʥʠʢʘ, ʜʣʷ 

ʧʦʣʫʯʝʥʠʷ ʗʄʈ 13ʉ ʠ ʗʄʈ 1ʅ ʩʧʝʢʪʨʦʚ ï ʧʨʠʙʦʨ çBruker AM 300è. ʊʝʤʧʝʨʘʪʫʨʫ 

ʧʣʘʚʣʝʥʠʷ ʚʳʜʝʣʝʥʥʳʭ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʦʧʨʝʜʝʣʷʣʠ ʥʘ ʙʣʦʢʝ 

ʂʦʬʣʝʨʘ [24, 43]. 

 



49 

 

2.2.5 ɹʠʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʠ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʘʥʘʣʠʟʘ 

 

ʉʪʝʧʝʥʴ ʚʳʩʚʦʙʦʞʜʝʥʠʷ ʜʝʡʩʪʚʫʶʱʠʭ ʚʝʱʝʩʪʚ.  

ʆʧʨʝʜʝʣʝʥʠʝ ʧʨʦʚʦʜʠʣʠ ʤʝʪʦʜʦʤ ʧʨʷʤʦʡ ʜʠʬʬʫʟʠʠ ʚ 1,5 % ʘʛʘʨʦʚʳʡ ʛʝʣʴ, 

ʩʦʜʝʨʞʘʱʠʡ 10% ʨʘʩʪʚʦʨ ʛʠʜʨʦʢʩʠʜʘ ʢʘʣʠʷ ʚ ʢʘʯʝʩʪʚʝ ʠʥʜʠʢʘʪʦʨʘ ʧʦ ʩʣʝʜʫʶʱʝʡ 

ʤʝʪʦʜʠʢʝ: 

- ʠʟʤʝʣʴʯʝʥʥʳʡ ʘʛʘʨ ʟʘʣʠʚʘʣʠ ʚʦʜʦʡ ʦʯʠʱʝʥʥʦʡ ʠ ʦʩʪʘʚʣʷʣʠ ʥʘ 30 ʤʠʥ ʜʣʷ 

ʥʘʙʫʭʘʥʠʷ. ɿʘʪʝʤ ʥʘʙʫʭʰʠʡ ʘʛʘʨ ʜʦʚʦʜʠʣʠ ʜʦ ʢʠʧʝʥʠʷ, ʠ ʢ ʦʙʨʘʟʦʚʘʚʰʝʤʫʩʷ 

ʪʝʧʣʦʤʫ ʛʝʣʶ ʧʨʠʙʘʚʣʷʣʠ 10 % ʨʘʩʪʚʦʨ ʛʠʜʨʦʢʩʠʜʘ ʢʘʣʠʷ.  

ʄʘʟʠ, ʩʦʜʝʨʞʘʱʠʝ ʣʝʢʘʨʩʪʚʝʥʥʦʝ ʚʝʱʝʩʪʚʦ, ʧʦʤʝʱʘʣʠ ʚ ʣʫʥʢʠ ʯʘʰʝʢ ʩ 

ʘʛʘʨʦʤ. ʏʘʰʢʠ ʧʦʤʝʱʘʣʠ ʚ ʪʝʨʤʦʩʪʘʪ ʩ ʪʝʤʧʝʨʘʪʫʨʦʡ 37 Áʉ. ʃʝʢʘʨʩʪʚʝʥʥʦʝ 

ʚʝʱʝʩʪʚʦ, ʚʳʩʚʦʙʦʞʜʘʷʩʴ ʠʟ ʤʘʟʠ, ʜʠʬʬʫʥʜʠʨʦʚʘʣʦ ʚ ʘʛʘʨʦʚʳʡ ʛʝʣʴ, 

ʚʟʘʠʤʦʜʝʡʩʪʚʫʷ ʩ ʨʝʘʢʪʠʚʦʤ ʠ ʦʙʨʘʟʫʷ ʦʢʨʘʰʝʥʥʫʶ ʟʦʥʫ. ʏʝʨʝʟ ʩʫʪʢʠ ʩ ʧʦʤʦʱʴʶ 

ʣʠʥʝʡʢʠ ʠʟʤʝʨʷʣʠ ʜʠʘʤʝʪʨ ʦʢʨʘʰʝʥʥʦʡ ʟʦʥʳ ʚ ʤʤ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʘʥʪʠʤʠʢʨʦʙʥʦʡ ʘʢʪʠʚʥʦʩʪʠ. 

ʂʘʞʜʳʡ ʪʝʩʪ-ʤʠʢʨʦʦʨʛʘʥʠʟʤ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʚʳʨʘʱʠʚʘʣʠ ʥʘ ʧʦʜʭʦʜʷʱʝʡ 

ʘʛʘʨʠʟʦʚʘʥʥʦʡ ʩʨʝʜʝ (ʩʢʦʰʝʥʥʳʡ ʘʛʘʨ).  

ɺ ʢʘʯʝʩʪʚʝ ʪʝʩʪ-ʢʫʣʴʪʫʨ ʠʩʧʦʣʴʟʦʚʘʣʠ ʨʘʟʣʠʯʥʳʝ ʛʨʘʤʤ-ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʠ 

ʛʨʘʤʤ-ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ, ʚʳʨʘʱʝʥʥʳʝ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ ʥʘ 

ʢʘʬʝʜʨʝ ʤʠʢʨʦʙʠʦʣʦʛʠʠ, ʚʠʨʫʩʦʣʦʛʠʠ, ʠʤʤʫʥʦʣʦʛʠʠ ʆʨɻʄʋ: 

1. Staphylococcus aureus 

2. Micrococcus luteus 

3. Bacillus subtilis 

4. Escherichia coli  

ʇʦʪʦʤ ʧʨʦʠʟʚʦʜʠʣʠ ʩʤʳʚ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤ ʨʘʩʪʚʦʨʦʤ, ʧʝʨʝʥʦʩʠʣʠ ʚ 

ʜʨʫʛʫʶ ʧʨʦʙʠʨʢʫ ʠ ʜʦʚʦʜʠʣʠ ʢʦʥʮʝʥʪʨʘʮʠʶ ʂʆɽ ʜʦ 108/ʤʣ. ɿʘʪʝʤ ʜʝʣʘʣʠ ʧʦʩʝʚ ʚ 

ʯʘʰʢʘʭ ʇʝʪʨʠ ʠʟ ʢʘʞʜʦʡ ʩʫʩʧʝʥʜʠʨʫʶʱʝʡ ʞʠʜʢʦʩʪʠ ʥʘ ʘʛʘʨʠʟʦʚʘʥʥʫʶ ʩʨʝʜʫ. 

ʇʦʩʣʝ ʟʘʩʪʳʚʘʥʠʷ ʘʛʘʨʘ ʤʘʟʠ, ʩʦʜʝʨʞʘʱʠʝ ʣʝʢʘʨʩʪʚʝʥʥʦʝ ʚʝʱʝʩʪʚʦ, ʧʦʤʝʱʘʣʠ ʚ 

ʣʫʥʢʠ ʯʘʰʝʢ. ʏʘʰʢʠ ʧʦʤʝʱʘʣʠ ʚ ʪʝʨʤʦʩʪʘʪ ʩ ʪʝʤʧʝʨʘʪʫʨʦʡ 37Áʉ. ʏʝʨʝʟ 24 ʯʘʩʘ 
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ʠʟʤʝʨʷʣʠ ʜʠʘʤʝʪʨʳ ʫʛʥʝʪʝʥʠʷ ʟʦʥ ʨʦʩʪʘ ʚʳʰʝʫʢʘʟʘʥʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚ ʤʤ 

[39, 40, 41, 42]. 
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ɻʃɸɺɸ 3. ʉʈɸɺʅʀʊɽʃʔʅʆɽ ʄʆʈʌʆʃʆɻʆ-ɸʅɸʊʆʄʀʏɽʉʂʆɽ 

ʀʉʉʃɽɼʆɺɸʅʀɽ ʃʀʉʊʔɽɺ ʀ ʇʆɹɽɻʆɺ ɸʃʆʕ ɼʈɽɺʆɺʀɼʅʆɻʆ, 

ɸʃʆʕ ɺɽʈɸ ʀ ɸʃʆʕ ʇɽʉʊʈʆɻʆ 

 

 

 

ʃʝʢʘʨʩʪʚʝʥʥʦʝ ʨʘʩʪʠʪʝʣʴʥʦʝ ʩʳʨʴʝ ʠ ʧʦʣʫʯʘʝʤʳʝ ʠʟ ʥʝʛʦ ʧʨʝʧʘʨʘʪʳ ʜʦʣʞʥʳ 

ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʪʨʝʙʦʚʘʥʠʷʤ ʥʦʨʤʘʪʠʚʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ, ʧʦʜʪʚʝʨʞʜʘʶʱʠʝ ʝʛʦ 

ʧʦʜʣʠʥʥʦʩʪʴ ʠ ʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʦʩʪʴ. ʄʠʢʨʦʩʢʦʧʠʯʝʩʢʠʡ ʤʝʪʦʜ ʘʥʘʣʠʟʘ ʧʦʟʚʦʣʷʝʪ 

ʥʘʡʪʠ ʦʪʣʠʯʠʪʝʣʴʥʳʝ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʘʥʘʪʦʤʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ 

ʩʳʨʴʷ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ ʠʟʫʯʘʝʤʳʡ ʦʙʲʝʢʪ ʚʦʟʤʦʞʥʦ ʦʪʣʠʯʠʪʴ ʦʪ 

ʙʣʠʟʢʦʨʦʜʩʪʚʝʥʥʳʭ ʚʠʜʦʚ ʠ ʧʨʠʤʝʩʝʡ, ʪʝʤ ʩʘʤʳʤ ʧʦʜʪʚʝʨʜʠʪʴ ʝʛʦ ʧʦʜʣʠʥʥʦʩʪʴ 

[4, 78, 58].  

ʃʠʩʪʴʷ ʠ ʧʦʙʝʛʠ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʥʘʨʦʜʥʦʡ ʠ 

ʦʬʠʮʠʘʣʴʥʦʡ ʤʝʜʠʮʠʥʝ, ʚ ʢʦʩʤʝʪʠʯʝʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʦʜʥʘʢʦ ʚ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ ʠ ʟʘ ʨʫʙʝʞʦʤ ʥʦʨʤʘʪʠʚʥʘʷ ʜʦʢʫʤʝʥʪʘʮʠʷ ʥʘ ʜʘʥʥʳʡ ʚʠʜ ʩʳʨʴʷ 

ʦʪʩʫʪʩʪʚʫʝʪ [39, 40, 41, 42]. ʍʦʪʷ ʚ ʨʦʩʩʠʡʩʢʠʭ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʘʭ [73, 74, 

75, 76] ʠ ʦʧʠʩʳʚʘʶʪʩʷ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʠ ʘʥʘʪʦʤʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ ʧʦʙʝʛʦʚ ʠ 

ʣʠʩʪʴʝʚ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ, ʥʦ ʚ ʩʨʘʚʥʠʪʝʣʴʥʦʤ ʧʣʘʥʝ ʩʳʨʴʝ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ, ʘ 

ʪʘʢʞʝ ʝʛʦ ʧʨʠʤʝʩʥʳʭ ʚʠʜʦʚ ʥʝ ʠʩʩʣʝʜʦʚʘʣʦʩʴ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʘʢʪʫʘʣʴʥʳʤ ʷʚʣʷʝʪʩʷ ʫʛʣʫʙʣʝʥʥʦʝ ʠʟʫʯʝʥʠʝ ʤʦʨʬʦʣʦʛʦ-

ʘʥʘʪʦʤʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʦʙʝʛʦʚ ʠ ʣʠʩʪʴʝʚ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ, ʘʣʦʵ ʚʝʨʘ ʜʣʷ 

ʧʦʜʛʦʪʦʚʢʠ ʬʘʨʤʘʢʦʧʝʡʥʳʭ ʩʪʘʪʝʡ ʚ ɻʦʩʫʜʘʨʩʪʚʝʥʥʫʶ ʬʘʨʤʘʢʦʧʝʶ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ.  

ɺ ʜʘʥʥʦʡ ʛʣʘʚʝ ʦʧʠʩʘʥʳ ʨʝʟʫʣʴʪʘʪʳ ʤʦʨʬʦʣʦʛʦ-ʘʥʘʪʦʤʠʯʝʩʢʠʭ ʠ 

ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʧʦʙʝʛʦʚ ʠ ʣʠʩʪʴʝʚ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ, ʘʣʦʵ ʚʝʨʘ, ʘ 

ʪʘʢʞʝ ʧʨʠʤʝʩʥʦʛʦ ʚʠʜʘ ï ʘʣʦʵ ʧʝʩʪʨʦʛʦ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʮʠʬʨʦʚʦʡ ʠ 
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ʣʶʤʠʥʝʩʮʝʥʪʥʦʡ ʤʠʢʨʦʩʢʦʧʠʠ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʠʪʴ ʣʦʢʘʣʠʟʘʮʠʶ 

ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʩʪʨʫʢʪʫʨ ʠ ʧʨʦʚʝʩʪʠ ʩʝʣʝʢʪʠʚʥʫʶ ʜʠʘʛʥʦʩʪʠʢʫ ʃʈʉ. 

 

3.1. ɺʥʝʰʥʠʝ ʧʨʠʟʥʘʢʠ ʮʝʣʴʥʦʛʦ ʩʳʨʴʷ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ 

 

ʆʩʥʦʚʥʳʝ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ ʣʠʩʪʘ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ: ʩʦʯʥʳʝ, 

ʛʦʣʳʝ, ʤʷʩʠʩʪʳʝ, ʤʝʯʝʚʠʜʥʳʝ, ʟʝʣʝʥʦʚʘʪʦ-ʩʠʟʦʛʦ ʮʚʝʪʘ,  ʚ ʰʠʨʠʥʫ Ò 7 ʩʤ, ʚ ʜʣʠʥʫ Ò 

50 ʩʤ, ʚ ʪʦʣʱʠʥʫ  Ò 3 ʩʤ, ʚʦʩʢʦʚʦʡ ʥʘʣʝʪ, ʟʫʙʯʘʪʳʡ ʢʨʘʡ, ʩʪʝʙʣʝʦʙʲʝʤʣʶʱʝʝ 

ʚʣʘʛʘʣʠʱʝ, ʚʳʧʫʢʣʳʡ ʩ ʚʥʫʪʨʝʥʥʝʡ ʠ ʚʦʛʥʫʪʳʡ ʩ ʥʘʨʫʞʥʝʡ ʩʪʦʨʦʥʳ. ʋ ʘʣʦʵ 

ʜʨʝʚʦʚʠʜʥʦʛʦ ʤʘʣʦʚʝʪʚʠʩʪʳʡ ʠ ʦʯʝʥʴ ʢʦʨʦʪʢʠʡ ʩʪʝʙʝʣʴ ʩ ʦʛʨʦʤʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ 

ʨʫʙʮʦʚ, ʢʦʪʦʨʳʡ ʚ ʜʣʠʥʫ ʜʦʩʪʠʛʘʝʪ ʜʦ 60 ʩʤ (ʚ ʢʦʤʥʘʪʥʦʡ ʢʫʣʴʪʫʨʝ), ʥʦ ʠʥʦʛʜʘ ʚ 

ʫʩʣʦʚʠʷʭ ʝʩʪʝʩʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʨʘʩʪʘʥʠʷ ʦʥ ʜʦʩʪʠʛʘʝʪ ʜʦ 1 ʤ, ʚ ʪʦʣʱʠʥʫ ï ʜʦ 12 ʤʤ 

(ʨʠʩ. 3.1). 

 

ʈʠʩʫʥʦʢ 3.1 ï ʃʠʩʪ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ (Aloe arborescens Mill .). 

 

3.2. ɺʥʝʰʥʠʝ ʧʨʠʟʥʘʢʠ ʮʝʣʴʥʦʛʦ ʩʳʨʴʷ ʘʣʦʵ ʧʝʩʪʨʦʛʦ 

 

 ʃʠʩʪʴʷ ʘʣʦʵ ʧʝʩʪʨʦʛʦ ʜʦʩʪʠʛʘʶʪ ʚ ʜʣʠʥʫ 10-15 ʩʤ, ʦʙʨʘʟʫʶʪ ʧʨʠʢʦʨʥʝʚʳʝ 

ʨʦʟʝʪʢʠ, ʘ ʪʘʢʞʝ ʨʘʩʪʫʪ ʩʧʠʨʘʣʴʥʦ-ʟʘʢʨʫʯʝʥʥʳʤʠ ʨʷʜʘʤʠ ʚʦʢʨʫʛ ʩʪʝʙʣʷ, ʩ ʰʠʧʘʤʠ 

ʧʦ ʢʨʘʷʤ ʠ ʧʦʣʦʩʢʘʤʠ ʠʟ ʙʝʣʳʭ ʧʷʪʥʳʰʝʢ. ʅʘ ʢʨʘʶ ʤʦʣʦʜʳʭ ʣʠʩʪʴʝʚ ʯʝʪʢʦ 
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ʧʨʦʩʤʘʪʨʠʚʘʝʪʩʷ ʟʝʣʦʥʦʚʘʪʦ-ʙʝʣʘʷ ʧʦʣʦʩʘ, ʢʦʪʦʨʘʷ ʧʨʠʦʙʨʝʪʘʝʪ ʟʦʣʦʪʠʩʪʳʡ ʦʪʪʝʥʦʢ 

ʩʦ ʚʨʝʤʝʥʝʤ. ʅʘ ʜʦʩʪʘʪʦʯʥʦ ʜʣʠʥʥʳʭ ʮʚʝʪʦʥʦʩʘʭ ʦʙʨʘʟʫʶʪʩʷ ʮʚʝʪʢʠ, ʢʦʪʦʨʳʝ ʚ 

ʧʦʩʣʝʜʫʶʱʝʤ ʚʳʨʘʩʪʘʶʪ ʜʦ 3,5 ʩʤ, ʘ ʚ ʚʳʩʦʪʫ - ʜʦ 30 ʩʤ (ʨʠʩ. 3.2).  

 

ʈʠʩʫʥʦʢ 3.2 ï ʃʠʩʪ ʘʣʦʵ ʧʝʩʪʨʦʛʦ. (Aloe verigata L.). 

 

3.3. ɺʥʝʰʥʠʝ ʧʨʠʟʥʘʢʠ ʮʝʣʴʥʦʛʦ ʩʳʨʴʷ ʘʣʦʵ ʚʝʨʘ 

ʃʠʩʪʴʷ ʘʣʦʵ ʚʝʨʘ ʦʯʝʥʴ ʩʦʯʥʳʝ,  ʛʣʘʜʢʠʝ, ʪʝʤʥʦ-ʟʝʣʝʥʦʛʦ ʮʚʝʪʘ ʩ ʢʦʨʦʪʢʠʤʠ 

ʟʫʙʮʘʤʠ ʧʦ ʢʨʘʷʤ. ʃʠʩʪʴʷ ʜʦʩʪʠʛʘʶʪ ʜʦʩʪʠʛʘʶʪ ʜʦ 40 ʩʤ ʚ ʜʣʠʥʫ, ʚ ʰʠʨʠʥʫ ï ʜʦ 10 

ʩʤ, ʚ ʚʳʩʦʪʫ - ʜʦ 1 ʤ. ʃʠʩʪʴʷ ʘʣʦʵ ʚʝʨʘ ʬʦʨʤʠʨʫʶʪ ʧʨʠʢʦʨʥʝʚʫʶ ʨʦʟʝʪʢʫ ʜʠʘʤʝʪʨʦʤ 

80 ʩʤ. ʋ ʘʣʦʵ ʚʝʨʘ ʦʯʝʥʴ ʢʦʨʦʪʢʠʡ, ʥʦ ʜʦʩʪʘʪʦʯʥʦ ʪʦʣʩʪʳʡ ʩʪʚʦʣ ʩ ʤʘʣʦʨʘʟʚʠʪʦʡ 

ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʦʡ. ʅʘ ʪʘʢʦʤ ʦʜʨʝʚʝʩʥʝʚʰʝʤ ʩʪʚʦʣʝ ʦʩʪʘʶʪʩʷ çʨʫʙʮʳè ï ʵʪʦ ʩʣʝʜʳ 

ʦʧʘʚʰʠʭ ʩʪʘʨʳʭ ʣʠʩʪʴʝʚ (ʨʠʩ. 3.3). 

 

ʈʠʩʫʥʦʢ 3.3 ï ʃʠʩʪ ʘʣʦʵ-ʚʝʨʘ. ʌʦʪʦ ʘʚʪʦʨʘ. 
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3.4. ʉʨʘʚʥʠʪʝʣʴʥʦʝ ʘʥʘʪʦʤʦ-ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ, 

ʘʣʦʵ ʧʝʩʪʨʦʛʦ ʠ ʘʣʦʵ ʚʝʨʘ 

 

ʇʨʠ ʧʨʦʩʤʦʪʨʝ ʧʦʜ ʤʠʢʨʦʩʢʦʧʦʤ ʣʠʩʪʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ 

ʭʦʨʦʰʦ ʟʘʤʝʪʥʳ ʧʨʷʤʳʝ ʦʯʝʨʪʘʥʠʷ ʢʣʝʪʦʢ ʚʝʨʭʥʝʛʦ ʵʧʠʜʝʨʤʠʩʘ ʠ ʠʟʚʠʣʠʩʪʳʝ ʫ 

ʥʠʞʥʝʛʦ. ʇʨʠ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʦʤ ʘʥʘʣʠʟʝ ʟʘʬʠʢʩʠʨʦʚʘʥʘ ʢʦʤʙʠʥʠʨʦʚʘʥʥʘʷ ʬʦʨʤʘ 

ʢʣʝʪʦʯʥʳʭ ʩʪʝʥʦʢ ʚʝʨʭʥʝʛʦ ʠ ʥʠʞʝʛʦ ʵʧʠʜʝʨʤʠʩʘ. ʅʘ ʧʦʚʝʨʭʥʦʩʪʠ ʣʠʩʪʦʚʦʡ 

ʧʣʘʩʪʠʥʢʠ ʭʦʨʦʰʦ ʟʘʤʝʪʝʥ  ʚʦʩʢʦʚʦʡ ʩʣʦʡ.  ʋʩʪʴʠʮʘ, ʢʦʪʦʨʳʝ ʧʦʛʨʫʞʝʥʳ ʚ 

ʦʜʥʦʩʣʫʡʥʫʶ ʵʧʠʜʝʨʤʫ ʣʠʩʪʘ, ʦʢʨʫʞʝʥʳ 4-ʤʷ ʦʢʦʣʦʫʩʪʴʠʯʥʳʤʠ ʢʣʝʪʢʘʤʠ. ʅʘ 

ʚʝʨʭʥʝʤ ʵʧʠʜʝʨʤʠʩʝ ʣʠʩʪʘ ʜʨʝʚʦʚʠʜʥʦʛʦ ʜʠʘʛʥʦʩʪʠʨʫʶʪʩʷ ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʝ 

ʚʢʣʶʯʝʥʠʷ ʦʢʩʘʣʘʪʘ ʢʘʣʴʮʠʷ (ʨʠʩ. 3.4ɸ, 3.4ɹ).   

ɸ                                                                   ɹ 

 

ʈʠʩʫʥʦʢ 3.4 - ʇʨʝʧʘʨʘʪ ʣʠʩʪʘ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ (ʭ400). 

ʇʦʧʝʨʝʯʥʳʡ ʩʨʝʟ: ɸ - ʚʝʨʭʥʠʡ ʵʧʠʜʝʨʤʠʩ; ɹ - ʥʠʞʥʠʡ ʵʧʠʜʝʨʤʠʩ. 

ʆʙʦʟʥʘʯʝʥʠʷ: 1 ï ʫʩʪʴʠʮʝ; 2 ï ʭʣʦʨʝʥʭʠʤʘ; 3 ï ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʝ ʚʢʣʶʯʝʥʠʷ 

ʦʢʩʘʣʘʪʘ ʢʘʣʴʮʠʷ.  

ʂʣʝʪʦʯʥʳʝ ʩʪʝʥʢʠ ʚʝʨʭʥʝʛʦ ʵʧʠʜʝʨʤʠʩʘ ʣʠʩʪʘ ʘʣʦʵ ʧʝʩʪʨʦʛʦ, ʚ ʦʪʣʠʯʠʝ ʦʪ 

ʪʘʢʠʭ ʞʝ ʢʣʝʪʦʢ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ, ʠʤʝʶʪ ʤʥʦʛʦʫʛʦʣʴʥʫʶ ʬʦʨʤʫ. ʅʘ ʦʜʥʦʩʣʦʡʥʦʡ 

ʵʧʠʜʝʨʤʝ ʜʠʘʛʥʦʩʪʠʨʫʝʪʩʷ ʪʝʪʨʘʮʠʪʥʳʡ ʪʠʧ ʫʩʪʴʠʮ, ʧʦʛʨʫʞʝʥʥʳʭ ʚ ʪʢʘʥʴ ʣʠʩʪʦʚʦʡ 

ʧʣʘʩʪʠʥʢʠ. ʆʪʣʠʯʠʪʝʣʴʥʳʤ ʘʥʘʪʦʤʠʯʝʩʢʠʤ ʧʨʠʟʥʘʢʦʤ ʷʚʣʷʶʪʩʷ ʠʛʦʣʴʯʘʪʳʝ 
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ʢʨʠʩʪʘʣʣʳ ʦʢʩʘʣʘʪʘ ʢʘʣʴʮʠʷ, ʢʦʪʦʨʳʝ ʧʨʦʩʤʘʪʨʠʚʘʶʪʩʷ ʥʘ ʥʠʞʥʝʤ ʵʧʠʜʝʨʤʠʩʝ (ʨʠʩ. 

3.5ɸ, 3.5ɹ).   

 ɸ                                                                    ɹ 

ʈʠʩʫʥʦʢ 3.5 ï ʇʨʝʧʘʨʘʪ ʣʠʩʪʘ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʘʣʦʵ ʧʝʩʪʨʦʛʦ (ʭ400). 

ʇʦʧʝʨʝʯʥʳʡ ʩʨʝʟ: ɸ - ʚʝʨʭʥʠʡ ʵʧʠʜʝʨʤʠʩ; ɹ - ʥʠʞʥʠʡ ʵʧʠʜʝʨʤʠʩ. 

ʆʙʦʟʥʘʯʝʥʠʷ: 1 ï ʭʣʦʨʝʥʭʠʤʘ; 2 ïʫʩʪʴʠʮʝ; 3 ï ʠʛʦʣʴʯʘʪʳʝ ʢʨʠʩʪʘʣʣʳ. 

ʆʪʣʠʯʠʪʝʣʴʥʳʤ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʤ ʧʨʠʟʥʘʢʦʤ ʷʚʣʷʶʪʩʷ ʢʨʫʧʥʳʝ,  ʦʢʨʫʛʣʳʝ ʠ 

ʙʝʩʮʚʝʪʥʳʝ ʢʣʝʪʢʠ ʚʝʨʭʥʝʛʦ ʵʧʠʜʝʨʤʠʩʘ ʣʠʩʪʦʚʦʡ ʧʣʘʩʪʠʥʢʠ ʘʣʦʵ ʚʝʨʘ (ʨʠʩ. 3.6). 

ʂʨʠʩʪʘʣʣʳ ʦʢʩʘʣʘʪʘ ʢʘʣʴʮʠʷ ʚ ʬʦʨʤʝ ʠʛʦʣʦʢ ʤʦʛʫʪ ʙʳʪʴ ʨʘʩʧʦʣʘʛʘʪʴʩʷ ʢʘʢ ʚʤʝʩʪʝ, 

ʪʘʢ ʠ ʧʦ ʦʜʠʥʦʯʢʝ, ʘ ʤʦʛʫʪ ʙʳʪʴ ʩʦʙʨʘʥʳ ʚ ʧʫʯʦʢ (ʨʠʩ. 3.7). 

ʅʘʨʫʞʥʶʶ ʧʦʚʝʨʭʥʦʩʪʴ ʣʠʩʪʦʚʦʡ ʧʣʘʩʪʠʥʢʠ ʧʦʢʨʳʚʘʝʪ ʜʦʩʪʘʪʦʯʥʦ ʪʦʣʩʪʘʷ 

ʢʫʪʠʢʫʣʘ. ɺ ʩʣʦʝ ʤʝʟʦʬʠʣʣʘ, ʨʘʩʧʦʣʘʛʘʶʱʝʤʩʷ ʧʦʜ ʦʜʥʦʩʣʦʡʥʳʤ ʵʧʠʜʝʨʤʠʩʦʤ ʩ 

ʪʝʪʨʘʮʠʪʥʳʤ ʪʠʧʦʤ ʫʩʪʴʠʮ, ʧʨʠʩʫʪʩʪʚʫʶʪ ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʝ ʚʢʣʶʯʝʥʠʷ ʦʢʩʘʣʘʪʘ 

ʢʘʣʴʮʠʷ. 
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ʈʠʩʫʥʦʢ 3.6 ï ʇʨʝʧʘʨʘʪ ʣʠʩʪʘ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʘʣʦʵ ʚʝʨʘ (ʭ400). 

ʇʦʧʝʨʝʯʥʳʡ ʩʨʝʟ: ɸ - ʚʝʨʭʥʠʡ ʵʧʠʜʝʨʤʠʩ; ɹ - ʥʠʞʥʠʡ ʵʧʠʜʝʨʤʠʩ. 

ʆʙʦʟʥʘʯʝʥʠʷ: 1 ï ʫʩʪʴʠʮʝ; 2 ï ʭʣʦʨʝʥʭʠʤʘ. 

ʉʣʦʡ ʤʝʟʦʬʠʣʣʘ ʨʘʟʜʝʣʝʥ ʥʘ 2 ʟʦʥʳ: ʮʝʥʪʨʘʣʴʥʫʶ, ʧʨʝʜʩʪʘʚʣʝʥʥʫʶ 

ʢʨʫʧʥʦʨʘʟʤʝʨʥʳʤʠ ʢʣʝʪʢʘʤʠ ʩ ʪʦʣʩʪʳʤʠ ʩʪʝʥʢʘʤʠ, ʢʦʪʦʨʳʝ ʧʦ ʩʚʦʝʡ ʬʦʨʤʝ 

ʥʘʧʦʤʠʥʘʶʪ ʩʦʪʳ, ʠ ʧʝʨʝʬʝʨʠʯʝʩʢʫʶ, ʢʦʪʦʨʘʷ ʧʨʝʜʩʪʘʚʣʝʥʘ  ʢʣʝʪʢʘʤʠ ʩ ʤʝʣʢʠʤ 

ʭʣʦʨʦʬʠʣʣʦʥʦʩʥʳʤ ʩʦʜʝʨʞʠʤʳʤ (ʨʠʩ. 3.8). 

 

 

ʈʠʩʫʥʦʢ 3.7 ï ʇʦʧʝʨʝʯʥʳʡ ʩʨʝʟ ʣʠʩʪʘ ʘʣʦʵ ʚʝʨʘ (ʭ400). 

ʆʙʦʟʥʘʯʝʥʠʷ: 1 ï ʭʣʦʨʝʥʭʠʤʘ; 2ï ʢʨʠʩʪʘʣʣʳ ʦʢʩʘʣʘʪʘ ʢʘʣʴʮʠʷ; 3 ï ʧʫʯʢʠ ʨʘʬʠʜ. 

ʅʘʨʫʞʥʷʷ ʩʪʝʥʢʘ ʵʧʠʜʝʨʤʘʣʴʥʳʭ ʢʣʝʪʦʢ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ ʠ ʘʣʦʵ ʧʝʩʪʨʦʛʦ 

ʦʯʝʥʴ ʢʫʪʠʥʠʟʠʨʦʚʘʥʥʘʷ ʠ ʪʦʣʩʪʘʷ (ʨʠʩ. 3.8 ʠ 3.9).  ʇʘʨʝʥʭʠʤʘ ʚʳʰʝʫʢʘʟʘʥʥʳʭ 

ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ ʩʦʜʝʨʞʠʪ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʢʨʠʩʪʘʣʣʦʚ ʦʢʩʘʣʘʪʘ 

 1 

 

 2 
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ʢʘʣʴʮʠʷ. ʉʣʦʡ ʭʣʦʨʝʥʭʠʤʳ, ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʧʦʜ ʵʧʠʜʝʨʤʦʡ ʣʠʩʪʦʚʦʡ ʧʣʘʩʪʠʥʢʠ, ʫ 

ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥ ʧʨʦʜʦʣʛʦʚʘʪʳʤʠ ʢʣʝʪʢʘʤʠ, ʘ ʫ ʘ. ʧʝʩʪʨʦʛʦ ï

ʦʢʨʫʛʣʳʤʠ. ʅʘ ʛʨʘʥʠʮʝ ʤʝʞʜʫ ʧʘʨʝʥʭʠʤʦʡ ʠ ʭʣʦʨʝʥʭʠʤʦʡ ʣʠʥʝʡʥʦ ʨʘʟʤʝʱʝʥʳ 

ʟʘʢʨʳʪʳʝ ʢʦʣʣʘʪʝʨʘʣʴʥʳʝ ʧʨʦʚʦʜʷʱʠʝ ʧʫʯʢʠ ʩ ʬʣʦʵʤʦʡ, ʢʦʪʦʨʘʷ ʦʙʨʘʱʝʥʘ ʚ 

ʩʪʦʨʦʥʫ ʵʧʠʜʝʨʤʳ (ʨʠʩ. 3.8 ʠ 3.9). ʂʨʫʧʥʳʝ ʘʣʦʠʥʦʚʳʝ ʢʣʝʪʢʠ ʩ ʢʦʨʠʯʥʝʚʳʤ 

ʩʦʜʝʨʞʠʤʳʤ, ʧʦʭʦʞʠʤ ʥʘ ʟʝʨʥʘ, ʧʨʠʤʳʢʘʶʪ ʢ ʬʣʦʵʤʝ ʠ ʭʦʨʦʰʦ ʧʨʦʩʤʘʪʨʠʚʘʶʪʩʷ ʫ 

ʘʣʦʵ ʜʝʚʦʚʠʜʥʦʛʦ (ʨʠʩ. 3.8).  

 

 

ʈʠʩʫʥʦʢ 3.8 ï ʇʦʧʝʨʝʯʥʳʡ ʩʨʝʟ ʣʠʩʪʘ 

ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ (ʭ400). 

ʈʠʩʫʥʦʢ 3.9 ï ʇʦʧʝʨʝʯʥʳʡ ʩʨʝʟ ʣʠʩʪʘ 

ʘʣʦʵ ʧʝʩʪʨʦʛʦ (ʭ400). 

ʆʙʦʟʥʘʯʝʥʠʷ: 1 ï ɻ ʧʠʜʝʨʤʠʩ; 2 ï ʧʘʣʠʩʘʜʥʘʷ ʪʢʘʥʴ; 3 - çʘʣʦʠʥʦʚʳʝè ʢʣʝʪʢʠ;  

  4 ïʟʘʢʨʳʪʳʡ ʧʨʦʚʦʜʷʱʠʡ ʧʫʯʦʢ; 5 ï ʧʘʨʝʥʭʠʤʘ. 

 

ʉʘʤʳʤ ʪʦʣʩʪʳʤ ʠ ʮʝʥʪʨʘʣʴʥʳʤ ʩʣʦʝʤ ʣʠʩʪʦʚʦʡ ʧʣʘʩʪʠʥʢʠ ʘʣʦʵ ʚʝʨʘ ʷʚʣʷʝʪʩʷ 

ʚʦʜʦʥʦʩʥʘʷ ʧʘʨʝʥʭʠʤʘ, ʢʦʪʦʨʘʷ ʟʘʧʦʣʥʝʥʘ ʧʨʦʟʨʘʯʥʳʤ ʠ ʞʝʣʝʦʙʨʘʟʥʳʤ ʙʠʦʛʝʣʝʤ.  

ɿʘʢʨʳʪʳʝ ʢʦʣʣʘʪʝʨʘʣʴʥʳʝ ʧʨʦʚʦʜʷʱʠʝ ʧʫʯʢʠ ʣʠʥʝʡʥʦ ʨʘʩʧʦʣʦʞʝʥʳ ʤʝʞʜʫ 

ʧʘʨʝʥʭʠʤʦʡ ʠ ʭʣʦʨʝʥʭʠʤʦʡ ʩ ʬʣʦʵʤʦʡ, ʦʙʨʘʱʝʥʥʦʡ ʚ ʩʪʦʨʦʥʫ ʵʧʠʜʝʨʤʳ. 

ɸʣʦʠʥʦʚʳʝ ʢʣʝʪʢʠ, ʠʤʝʶʱʠʝ ʬʦʨʤʫ ʜʣʠʥʥʦʡ ʪʨʫʙʢʠ ʠ ʩʦʜʝʨʞʘʱʠʝ ʢʦʨʠʯʥʝʚʳʝ 

ʚʢʣʶʯʝʥʠʷ ʧʨʠʤʳʢʘʶʪ ʢ ʬʣʦʵʤʝ. ɺ ʥʠʭ ʠ ʩʦʜʝʨʞʘʪʩʷ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ 

ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʝ ʚʝʱʝʩʪʚʘ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʬʝʥʦʣʴʥʦʡ ʧʨʠʨʦʜʳ (ʨʠʩ. 3.10). 
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ʈʠʩʫʥʦʢ 3.10 ï ʇʦʧʝʨʝʯʥʳʡ ʩʨʝʟ ʣʠʩʪʘ ʘʣʦʵ ʚʝʨʘ (ʭ400). 

ʆʙʦʟʥʘʯʝʥʠʷ: 1 ï ɻ ʧʠʜʝʨʤʠʩ; 2 ïʭʣʦʨʝʥʭʠʤʘ; 3 - ʟʘʢʨʳʪʳʡ ʧʨʦʚʦʜʷʱʠʡ ʧʫʯʦʢ; 

4- çʘʣʦʠʥʦʚʳʝè ʢʣʝʪʢʠ; 5 ï ʧʘʨʝʥʭʠʤʘ. 
 

 

 

ʇʦʙʝʛʠ ʨʘʩʪʝʥʠʡ ʨʦʜʘ ɸʣʦʵ ʩʬʦʨʤʠʨʦʚʘʥʳ ʧʨʠʢʦʨʥʝʚʦʡ ʨʦʟʝʪʢʦʡ ʣʠʩʪʴʝʚ ʠ 

ʠʤʝʶʪ ʢʣʘʩʩʠʯʩʝʢʦʝ ʩʪʨʦʝʥʠʝ. ʆʩʦʙʝʥʥʦʩʪʠ ʩʪʨʦʝʥʠʷ ʧʦʙʝʛʦʚ, ʢʦʪʦʨʳʝ ʙʳʣʠ 

ʫʩʪʘʥʦʚʣʝʥʳ ʥʘʤʠ: ʧʦ ʩʚʦʝʡ ʩʪʨʫʢʪʫʨʝ ʧʦʧʝʨʝʯʥʳʡ ʩʨʝʟ ʧʦʙʝʛʦʚ ʦʪʨʘʞʘʝʪ 

ʘʥʘʪʦʤʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ ʣʠʩʪʦʚʦʡ ʧʣʘʩʪʠʥʳ ʘʣʦʵ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ, ʧʨʠ ʵʪʦʤ ʫ 

ʘʥʘʣʠʟʠʨʫʝʤʳʭ ʚʠʜʦʚ ʘʣʦʠʥʦʚʳʝ ʢʣʝʪʢʠ ʥʝ ʧʦʣʥʦʩʪʴʶ ʩʬʦʨʤʠʨʦʚʘʥʳ (ʨʠʩ. 3.11 ʠ 

3.12). ɺ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʧʦʧʝʨʝʯʥʦʛʦ ʩʨʝʟʘ ʣʠʩʪʘ ʘʣʦʵ ʭʦʨʦʰʦ ʚʠʜʝʥ ʵʧʠʜʝʨʤʘʣʴʥʳʡ 

ʩʣʦʡ ʠ ʧʨʦʙʢʦʚʳʡ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ. ʇʦʜ ʵʧʠʜʝʨʤʠʘʣʴʥʳʤʠ ʢʣʝʪʢʘʤʠ ʥʘʭʦʜʠʪʩʷ ʩʣʦʡ 

ʢʦʣʣʝʥʭʠʤʳ. ɺʙʣʠʟʠ ʥʘʨʫʞʥʝʡ ʩʪʦʨʦʥʳ ʨʘʩʧʦʣʦʞʝʥ ʩʣʦʠ ʧʣʘʩʪʠʥʯʘʪʦʡ 

ʢʦʣʣʝʥʭʠʤʳ,  ʜʘʣʝʝ ï ʫʛʦʣʢʦʚʦʡ. ʇʘʨʝʥʭʠʤʘ ʧʝʨʚʠʯʥʦʡ ʢʦʨʳ, ʩʦʩʪʦʷʱʠʡ ʠʟ 

ʥʝʩʢʦʣʴʢʠʭ ʩʣʦʝʚ ʢʣʝʪʦʢ,  ʥʘʭʦʜʠʪʩʷ ʧʦʜ ʢʦʣʣʝʥʭʠʤʦʡ (ʨʠʩ. 3.11 ʠ 3.12).  ɺ ʥʝʡ 

ʥʘʭʦʜʷʪʩʷ ʧʫʯʢʠ ʨʘʬʠʜ ʠʣʠ ʢʨʠʩʪʘʣʣʦʚ. ɿʘʢʨʳʪʳʝ ʢʦʣʣʘʪʝʨʘʣʴʥʳʝ ʧʨʦʚʦʜʷʱʠʝ 

ʧʫʯʢʠ ʩ ʬʣʦʵʤʦʡ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚ 1 ʨʷʜ ʥʘ ʛʨʘʥʠʮʝ ʤʝʞʜʫ ʧʘʨʝʥʭʠʤʦʡ ʠ 

ʢʦʣʣʝʥʭʠʤʦʡ (ʨʠʩ. 3.11 ʠ 3.12). ʇʨʦʚʦʜʷʱʠʝ ʧʫʯʢʠ ʦʢʘʡʤʣʝʥʳ ʩʣʦʝʤ ʩʢʣʝʨʝʥʭʠʤʳ. 
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ʈʠʩʫʥʦʢ 3.11 - ʇʦʧʝʨʝʯʥʳʡ ʩʨʝʟ ʧʦʙʝʛʘ 

ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ (ʭ400). 

ʈʠʩʫʥʦʢ 3.12 - ʇʦʧʝʨʝʯʥʳʡ ʩʨʝʟ ʧʦʙʝʛʘ 

ʘʣʦʵ ʧʝʩʪʨʦʛʦ (ʭ400). 

ʆʙʦʟʥʘʯʝʥʠʷ: 1- ɻ ʧʠʜʝʨʤʘ; 2 ï ʢʦʣʣʝʥʭʠʤʘ; 3ï ʟʘʢʨʳʪʳʡ ʧʨʦʚʦʜʷʱʠʡ ʧʫʯʦʢ;  

4 ï ʧʘʨʝʥʭʠʤʘ ʧʝʨʚʠʯʥʦʡ ʢʦʨʳ. 

ʇʨʠ ʧʨʦʩʤʦʪʨʝ ʧʦʜ ʤʠʢʨʦʩʢʦʧʦʤ ʵʧʠʜʝʨʤʠʩʘ ʣʠʩʪʴʝʚ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ ʩ 

ʧʦʚʝʨʭʥʦʩʪʠ, ʚ ʜʥʝʚʥʦʤ ʩʚʝʪʝ, ʭʦʨʦʰʦ ʟʘʤʝʪʝʥ ʢʫʪʠʢʫʣʷʨʥʳʡ ʩʣʦʡ, ʠʤʝʶʱʠʡ 

ʭʘʨʘʢʪʝʨʥʳʡ ʥʝʨʘʚʥʦʤʝʨʥʳʡ ʫʟʦʨ (ʨʠʩ. 3.13ɸ). ʧʨʠ ʦʙʣʫʯʝʥʠʠ ʵʧʠʜʝʨʤʠʩʘ ʩʚʝʪʦʤ 

ʩ ʜʣʠʥʦʡ ʚʦʣʥʳ 420 ʥʤ ʥʘ ʪʸʤʥʦʤ ʧʦʣʝ ʚʠʜʥʘ ʢʨʘʩʥʘʷ ʣʶʤʠʥʝʩʮʝʥʮʠʷ 

ʭʣʦʨʦʧʣʘʩʪʦʚ, ʣʦʢʘʣʠʟʦʚʘʥʥʳʭ ʚ ʥʠʞʝʣʝʞʘʱʠʭ ʢʣʝʪʢʘʭ ʤʝʟʦʬʠʣʣʘ.  ʂʣʝʪʦʯʥʳʝ 

ʩʪʝʥʢʠ ʵʧʠʜʝʨʤʘʣʴʥʳʭ ʢʣʝʪʦʢ ʚ ʫʢʘʟʘʥʥʦʤ ʩʧʝʢʪʨʝ ʦʙʣʫʯʝʥʠʷ ʣʶʤʠʥʝʩʮʠʨʫʶʪ 

ʩʣʘʙʦ ʞʝʣʪʦ-ʟʝʣʸʥʳʤ ʮʚʝʪʦʤ, ʯʪʦ ʦʩʦʙʝʥʥʦ ʟʘʤʝʪʥʦ ʚ ʦʙʣʘʩʪʠ ʪʝʪʨʘʮʠʪʥʦʛʦ 

ʫʩʪʴʠʯʥʦʛʦ ʘʧʧʘʨʘʪʘ, ʠʤʝʶʱʝʛʦ ʧʨʷʤʦʫʛʦʣʴʥʳʝ ʦʯʝʨʪʘʥʠʷ ʧʦ ʢʨʦʤʢʝ ʧʝʨʝʜʥʝʛʦ 

ʜʚʦʨʠʢʘ (ʨʠʩ. 3.13ɹ). 

ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʢʨʘʩʥʦʡ ʣʶʤʠʥʝʩʮʠʨʫʶʱʝʡ ʦʢʨʘʩʢʠ ʭʣʦʨʦʧʣʘʩʪʦʚ 

ʫʤʝʥʴʰʘʝʪʩʷ, ʦʙʣʫʯʘʷ ʫʣʴʪʨʘʬʠʦʣʝʪʦʤ ʧʨʠ ɚ = 360 ʥʤ ʚʝʨʭʥʶʶ ʧʦʚʝʨʭʥʦʩʪʴ 

ʵʧʠʜʝʨʤʠʩʘ. ʂʣʝʪʦʯʥʳʝ ʩʪʝʥʢʠ ʵʧʠʜʝʨʤʳ ʚ ʜʘʥʥʳʭ ʫʩʣʦʚʠʷʭ ʦʙʣʫʯʝʥʠʷ 

ʣʶʤʠʥʝʩʮʠʨʫʶʪ ʩʚʝʪʣʦ-ʛʦʣʫʙʳʤ ʮʚʝʪʦʤ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʥʘʣʠʯʠʝʤ   ʧʨʦʩʪʳʭ 

ʬʝʥʦʣʴʥʳʭ ʩʦʝʜʠʥʝʥʠʡ. ɸʥʘʣʦʛʠʯʥʦʝ ʩʚʝʯʝʥʠʝ ʦʪʤʝʯʘʝʪʩʷ ʫ ʢʫʪʠʢʫʣʷʨʥʦʛʦ ʩʣʦʷ 

ʵʧʠʜʝʨʤʳ (ʨʠʩ. 3.13ɺ).  
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ʈʠʩ. 3.13 - ʕʧʠʜʝʨʤʠʩ ʣʠʩʪʘ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ ï ʚʠʜ ʩ ʧʦʚʝʨʭʥʦʩʪʠ (ʭ400): I ï 

ʥʠʞʥʠʡ ʵʧʠʜʝʨʤʠʩ; II  ï ʚʝʨʭʥʠʡ ʵʧʠʜʝʨʤʠʩ. 

ʆʙʦʟʥʘʯʝʥʠʷ: ɸ ï ʚʠʜʠʤʳʡ ʩʚʝʪ; ɹ ï ʦʙʣʫʯʝʥʠʝ ʩʚʝʪʦʤ ʩ ɚ= 420 ʥʤ; ɺ - ʦʙʣʫʯʝʥʠʝ 

ʩʚʝʪʦʤ ʩ ɚ= 360 ʥʤ. 

ʇʨʠ ʤʠʢʨʦʩʢʦʧʠʨʦʚʘʥʠʠ ʧʦʧʝʨʝʯʥʳʭ ʩʝʯʝʥʠʡ ʣʠʩʪʦʚʦʡ ʧʣʘʩʪʠʥʢʠ ʚ 

ʜʥʝʚʥʦʤ ʩʚʝʪʝ ʚʠʜʥʦ, ʯʪʦ ʦʢʨʘʰʝʥʥʳʤʠ ʷʚʣʷʶʪʩʷ ʪʦʣʴʢʦ ʭʣʦʨʦʧʣʘʩʪʳ. 

ʆʩʪʘʣʴʥʳʝ ʵʣʝʤʝʥʪʳ ʣʠʩʪʘ: ʵʧʠʜʝʨʤʠʩ, ʢʣʝʪʦʯʥʳʝ ʩʪʝʥʢʠ ʤʝʟʦʬʠʣʣʘ, ʢʣʝʪʢʠ 

ʚʦʜʦʥʦʩʥʦʡ ʧʘʨʝʥʭʠʤʳ ï ʥʝ ʦʢʨʘʰʝʥʳ.   
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ʇʨʠ ʦʙʣʫʯʝʥʠʠ ʩʨʝʟʦʚ ʩʚʝʪʦʤ ʩ ʜʣʠʥʦʡ ʚʦʣʥʳ 420 ʥʤ ʥʘ ʪʸʤʥʦʤ ʧʦʣʝ ʚʠʜʥʘ 

ʩʣʘʙʘʷ ʣʶʤʠʥʝʩʮʝʥʮʠʷ ʢʫʪʠʥʘ ʞʝʣʪʦʛʦ ʮʚʝʪʘ; ʷʨʢʦ-ʢʨʘʩʥʘʷ ʣʶʤʠʥʝʩʮʝʥʮʠʷ 

ʭʣʦʨʦʬʠʣʣʘ ʚ ʧʣʘʩʪʠʜʘʭ. ɺ ʦʙʣʘʩʪʠ ʧʫʯʢʘ, ʫʞʝ ʥʘ ʤʘʣʦʤ ʫʚʝʣʠʯʝʥʠʠ, ʚʠʜʥʘʷ 

ʞʝʣʪʘʷ ʣʶʤʠʥʝʩʮʝʥʮʠʷ ʣʠʛʥʠʬʠʮʠʨʦʚʘʥʥʳʭ ʢʣʝʪʦʯʥʳʭ ʩʪʝʥʦʢ ʩʦʩʫʜʦʚ ʢʩʠʣʝʤʳ, 

ʘ ʪʘʢʞʝ ʷʨʢʦ-ʞʝʣʪʦʝ ʩʚʝʯʝʥʠʝ ʩʦʜʝʨʞʠʤʦʛʦ ʘʣʦʠʥʦʚʳʭ ʢʣʝʪʦʢ (ʨʠʩ. 3.14ɹ, 3.15ɹ).  

ʇʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʋʌ ʠʟʣʫʯʝʥʠʷ (360 ʥʤ) ʥʘ ʦʙʨʘʟʝʮ ʧʦʧʝʨʝʯʥʦʛʦ ʩʨʝʟʘ 

ʣʠʩʪʘ ʚʠʜʥʘ ʩʚʝʪʣʦ-ʛʦʣʫʙʘʷ ʣʶʤʠʥʝʩʮʝʥʮʠʷ ʢʫʪʠʥʦʚʦʛʦ ʩʣʦʷ ʵʧʠʜʝʨʤʳ, 

ʘʥʘʣʦʛʠʯʥʦʝ ʩʚʝʯʝʥʠʝ ʧʨʠʩʫʱʝ ʧʨʦʪʦʧʣʘʩʪʘʤ ʢʣʝʪʦʢ ʤʝʟʦʬʠʣʣʘ ʠ ʚʦʜʦʥʦʩʥʦʡ 

ʧʘʨʝʥʭʠʤʳ. ʉʝʢʨʝʪ ʘʣʦʠʥʦʚʳʭ ʢʣʝʪʦʢ ʣʶʤʠʥʝʩʮʠʨʫʝʪ, ʚ ʜʘʥʥʳʭ ʫʩʣʦʚʠʷʭ 

ʦʙʣʫʯʝʥʠʷ ʷʨʢʠʤ ʩʚʝʪʣʦ-ʩʝʨʳʤ ʮʚʝʪʦʤ (ʨʠʩ. 3.14ɺ, 3.15ɺ).  

 

 
ʈʠʩ. 3.14 ïʃʠʩʪʦʚʘʷ ʧʣʘʩʪʠʥʢʘ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ ï ʧʦʧʝʨʝʯʥʦʝ ʩʝʯʝʥʠʝ (ʭ 100). 

ʆʙʦʟʥʘʯʝʥʠʷ: ɸ ï ʚʠʜʠʤʳʡ ʩʚʝʪ; ɹ ï ʦʙʣʫʯʝʥʠʝ ʩʚʝʪʦʤ ʩ ɚ= 420 ʥʤ; ɺ - 

ʦʙʣʫʯʝʥʠʝ ʩʚʝʪʦʤ ʩ ɚ= 360 ʥʤ. 
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ʇʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʥʘ ʙʦʣʴʰʝʤ ʫʚʝʣʠʯʝʥʠʠ (ʭ400) ʚʠʜʥʦ, ʯʪʦ ʩʚʝʯʝʥʠʶ ʢʘʢ 

ʧʨʠ ɚ=420 ʥʤ ʪʘʢ ʠ ʧʨʠ ɚ=360 ʥʤ ʧʦʜʚʝʨʞʝʥʳ ʪʦʣʴʢʦ ʢʘʧʣʠ ʘʣʦʠʥʦʚʦʛʦ ʩʝʢʨʝʪʘ. 

ʂʣʝʪʦʯʥʳʝ ʩʪʝʥʢʠ ʬʣʦʵʤʳ ʧʨʠ ʵʪʦʤ ʥʝ ʩʚʷʪʷʪʩʷ (ʨʠʩ. 3.16). 

 

ʈʠʩ. 3.16 - ʇʨʦʚʦʜʷʱʠʝ ʵʣʝʤʝʥʪʳ ʧʫʯʢʘ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ ï ʧʦʧʝʨʝʯʥʦʝ 

ʩʝʯʝʥʠʝ (ʭ 400). 

ʆʙʦʟʥʘʯʝʥʠʷ: ɸ ï ʚʠʜʠʤʳʡ ʩʚʝʪ; ɹ ï ʦʙʣʫʯʝʥʠʝ ʩʚʝʪʦʤ ʩ ɚ= 420 ʥʤ; ɺ - 

ʦʙʣʫʯʝʥʠʝ ʩʚʝʪʦʤ ʩ ɚ= 360 ʥʤ. 

                                                   
ʈʠʩ. 3.15 - ɸʣʦʠʥʦʚʳʝ ʢʣʝʪʢʠ ʩ ʩʝʢʨʝʪʦʚ ʚ ʧʫʯʢʘʭ ʣʠʩʪʦʚʦʡ ʧʣʘʩʪʠʥʢʠ ʘʣʦʵ 

ʜʨʝʚʦʚʠʜʥʦʛʦ ï ʧʦʧʝʨʝʯʥʦʝ ʩʝʯʝʥʠʝ (ʭ 400). 

ʆʙʦʟʥʘʯʝʥʠʷ: ɸ ï ʚʠʜʠʤʳʡ ʩʚʝʪ; ɹ ï ʦʙʣʫʯʝʥʠʝ ʩʚʝʪʦʤ ʩ ɚ= 420 ʥʤ; ɺ - 

ʦʙʣʫʯʝʥʠʝ ʩʚʝʪʦʤ ʩ ɚ= 360 ʥʤ. 
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 ʂʩʠʣʝʤʥʘʷ ʯʘʩʪʴ ʧʨʦʚʦʜʷʱʝʛʦ ʧʫʯʢʘ ʣʶʤʠʥʝʩʮʠʨʫʝʪ ʟʘ ʩʯʝʪ 

ʣʠʛʥʠʬʠʮʠʨʦʚʘʥʥʳʭ ʢʣʝʪʦʯʥʳʭ ʦʙʦʣʦʯʝʢ ʩʦʩʫʜʠʩʪʳʭ ʵʣʝʤʝʥʪʦʚ. ʇʨʠ ʵʪʦʤ ʧʨʠ 

ʦʙʣʫʯʝʥʠʠ ʩʚʝʪʦʤ ʩ ɚ=420 ʥʤ ʩʪʝʥʢʠ ʢʣʝʪʦʢ ï ʞʝʣʪʳʝ, ʘ ʧʨʠ ʦʙʣʫʯʝʥʠʠ ʋʌ-

ʩʚʝʪʦʤ ʩ ɚ=360 ʥʤ ʫ ʥʠʭ ʥʘʙʣʶʜʘʝʥʪʩʷ ʷʨʢʦʝ ʩʚʝʪʣʦ-ʛʦʣʫʙʦʝ ʩʚʝʯʝʥʠʝ. 

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʦʜʝʨʞʠʤʦʝ ʧʨʦʪʦʧʣʘʩʪʦʚ ʚ ʢʣʝʪʢʘʭ ʚʦʜʦʥʦʩʥʦʡ 

ʧʘʨʝʥʭʠʤʳ ʚ ʦʙʣʘʩʪʠ 420 ʥʤ ʣʶʤʠʥʝʩʮʠʨʫʝʪ ʪʦʣʴʢʦ ʟʘ ʩʯʝʪ ʭʣʦʨʦʧʣʘʩʪʦʚ 

(ʢʨʘʩʥʳʡ ʮʚʝʪ). ɺ ʋʌ-ʩʚʝʪʝ ʧʨʦʪʦʧʣʘʩʪ ʧʦʤʠʤʦ ʢʨʘʩʥʦʛʦ ʭʣʦʨʦʬʠʣʣʘ ʦʙʣʘʜʘʝʪ 

ʩʚʝʪʣʦ-ʛʦʣʫʙʦʡ ʣʶʤʠʥʝʩʮʝʥʮʠʝʡ ʟʘ ʩʯʝʪ ʬʝʥʦʣʴʥʳʭ ʩʦʝʜʠʥʝʥʠʡ, ʚʭʦʜʷʱʠʭ ʚ ʝʛʦ 

ʩʦʩʪʘʚ. 

 ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʝ ʚʢʣʶʯʝʥʠʷ ʚ ʚʠʜʝ ʨʘʬʠʜ ʠ 

ʤʦʥʦʢʨʠʩʪʘʣʣʦʚ ʣʦʢʘʣʠʟʦʚʘʥʥʳʭ ʚ ʤʝʟʦʬʠʣʣʝ ʣʠʩʪʴʝʚ ʥʝ ʣʶʤʠʥʝʩʮʠʨʫʶʪ ʥʠ ʚ 

ʋʌ-ʩʚʝʪʝ (360 ʥʤ) ʥʠ ʧʨʠ ʦʙʣʫʯʝʥʠʠ ʩʚʝʪʦʤ ʩ ʜʣʠʥʦʡ ʚʦʣʥʳ 420 ʥʤ. 

 ɻʠʩʪʦʣʦʛʠʯʝʩʢʠ ʵʧʠʜʝʨʤʠʩ ʣʠʩʪʘ ʘʣʦʵ ʚʝʨʘ ʘʥʘʣʦʛʠʯʝʥ ʵʧʠʜʝʨʤʠʩʫ ʘʣʦʵ 

ʜʨʝʚʦʚʠʜʥʦʛʦ. ʆʜʥʘʢʦ ʟʘʤʝʪʥʘ ʟʥʘʯʠʪʝʣʴʥʘʷ ʨʘʟʥʠʮʘ ʚ ʨʘʟʤʝʨʘʭ ʭʣʦʨʦʧʣʘʩʪʦʚ 

ʢʣʝʪʦʢ ʤʝʟʦʬʠʣʣʘ. ʋ ʘʣʦʵ ʚʝʨʘ ʦʥʠ ʠʤʝʶʪ ʦʚʘʣʴʥʫʶ ʬʦʨʤʫ (ʨʠʩ. 3.17ɸ) ʠ 

ʟʥʘʯʠʪʝʣʴʥʳʡ ʨʘʟʤʝʨ, ʧʨʝʚʳʰʘʶʱʠʡ ʨʘʟʤʝʨʳ ʭʣʦʨʦʧʣʘʩʪʦʚ ʚ ʢʣʝʪʢʘʭ ʤʝʟʦʬʠʣʣʘ 

ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ. 
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ʈʠʩ. 3.17 - ʕʧʠʜʝʨʤʠʩ ʣʠʩʪʘ ʘʣʦʵ ʚʝʨʘ ï ʚʠʜ ʩ ʧʦʚʝʨʭʥʦʩʪʠ (ʭ400): I ï ʥʠʞʥʠʡ 

ʵʧʠʜʝʨʤʠʩ; II  ï ʚʝʨʭʥʠʡ ʵʧʠʜʝʨʤʠʩ. 

ʆʙʦʟʥʘʯʝʥʠʷ: ɸ ï ʚʠʜʠʤʳʡ ʩʚʝʪ; ɹ ï ʦʙʣʫʯʝʥʠʝ ʩʚʝʪʦʤ ʩ ɚ= 420 ʥʤ; ɺ - 

ʦʙʣʫʯʝʥʠʝ ʩʚʝʪʦʤ ʩ ɚ= 360 ʥʤ. 

 ʍʘʨʘʢʪʝʨ ʣʶʤʠʥʝʩʮʝʥʮʠʠ ʵʧʠʜʝʨʤʠʩʘ ʘʥʘʣʦʛʠʯʝʥ ʪʘʢʦʚʦʤʫ ʫ ʘʣʦʵ 

ʜʨʝʚʦʚʠʜʥʦʛʦ. ɺ ʫʩʣʦʚʠʷʭ ʦʙʣʫʯʝʥʠʷ ɚ=420 ʥʤ, ɚ=360 ʥʤ ʭʣʦʨʦʧʣʘʩʪʳ ʷʨʢʦ 

ʩʚʝʪʷʪʩʷ ʢʨʘʩʥʳʤ ʩʚʝʪʦʤ. ʇʨʠ ʵʪʦʤ ʦʪʤʝʯʝʥʘ ʙʦʣʴʰʘʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʠʤʝʥʥʦ ʧʨʠ 

ʦʙʣʫʯʝʥʠʠ ɚ=420 ʥʤ (ʨʠʩ. 6ɹ). ʂʣʝʪʦʯʥʳʝ ʩʪʝʥʢʠ ʵʧʠʜʝʨʤʘʣʴʥʳʭ ʢʣʝʪʦʢ ʚ ʦʙʦʠʭ 

ʫʩʣʦʚʠʷʭ ʧʨʠ ʦʙʣʫʯʝʥʠʠ ʩʣʘʙʦ ʣʶʤʠʥʠʩʮʠʨʫʶʪ. ʅʦ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʋʌ 

ʠʟʣʫʯʝʥʠʷ (360 ʥʤ) ʧʨʦʪʦʧʣʘʩʪʳ ʢʣʝʪʦʢ ʠʤʝʶʪ ʩʚʝʪʣʦ-ʛʦʣʫʙʦʝ ʩʚʝʯʝʥʠʝ (ʨʠʩ. 

3.17ɺ).  

 ʅʘ ʧʦʧʝʨʝʯʥʦʤ ʩʝʯʝʥʠʠ ʣʠʩʪʦʚʦʡ ʧʣʘʩʪʠʥʢʠ ʦʧʠʩʘʥʥʳʡ ʵʬʬʝʢʪ ʦʩʦʙʝʥʥʦ 

ʭʦʨʦʰʦ ʟʘʤʝʪʝʥ (ʨʠʩ. 3.18). ʇʦʣʥʦʩʪʴʶ ʧʨʦʟʨʘʯʥʳʝ ʠ ʥʝʦʢʨʘʰʝʥʥʳʝ ʧʨʦʪʦʧʣʘʩʪʳ 

ʵʧʠʜʝʨʤʘʣʴʥʳʭ ʢʣʝʪʦʢ ʠ ʢʣʝʪʦʢ ʤʝʟʦʬʠʣʣʘ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʩʚʝʪʷʪʩʷ ʧʨʠ 

ʦʙʣʫʯʝʥʠʠ ʩ ʜʣʠʥʦʡ ʚʦʣʥʳ 420 ʥʤ (ʨʠʩ. 3.18ɹ). ɸ ʚʦʪ ʧʨʠ ʦʙʣʫʯʝʥʠʠ ʩʚʝʪʦʤ ʩ 

ʜʣʠʥʦʡ ʚʦʣʥʳ 360 ʥʤ ʧʨʦʪʦʧʣʘʩʪʳ ʠʤʝʶʪ ʷʨʢʦʝ ʩʚʝʪʣʦ-ʛʦʣʫʙʦʝ ʩʚʝʯʝʥʠʝ, 

ʘʥʘʣʦʛʠʯʥʦʝ ʵʧʠʜʝʨʤʘʣʴʥʦʡ ʢʫʪʠʢʫʣʝ. ʕʪʦ ʚʝʨʦʷʪʥʦ, ʦʙʫʩʣʦʚʣʝʥʦ ʩʦʜʝʨʞʘʥʠʝʤ 

ʬʝʥʦʣʴʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʚ ʚʘʢʫʦʣʷʭ ʢʣʝʪʦʢ.  
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ʈʠʩ. 3.18 - ʕʧʠʜʝʨʤʠʩ ʣʠʩʪʘ ʘʣʦʵ ʚʝʨʘ ï ʧʦʧʝʨʝʯʥʦʝ ʩʝʯʝʥʠʝ (ʭ 400). 

ʆʙʦʟʥʘʯʝʥʠʷ: ɸ ï ʚʠʜʠʤʳʡ ʩʚʝʪ; ɹ ï ʦʙʣʫʯʝʥʠʝ ʩʚʝʪʦʤ ʩ ɚ= 420 ʥʤ; ɺ - ʦʙʣʫʯʝʥʠʝ 

ʩʚʝʪʦʤ ʩ ɚ= 360 ʥʤ. 

 

ɸʥʘʣʦʛʠʯʥʦ ʣʠʩʪʫ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ ʪʢʘʥʠ ʣʠʩʪʴʝʚ ʘʣʦʵ ʚʝʨʘ ʥʝ ʦʢʨʘʰʝʥʳ. 

ʇʠʛʤʝʥʪʘʮʠʶ ʠʤʝʝʪ ʣʠʰʴ ʤʝʟʦʬʠʣʣ ʟʘ ʩʯʝʪ ʭʣʦʨʦʧʣʘʩʪʦʚ.  

ʅʘʤʠ ʦʪʤʝʯʝʥʦ, ʯʪʦ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʩʚʝʯʝʥʠʷ ʧʣʘʩʪʠʜ ʟʘ ʩʯʝʪ ʭʣʦʨʦʬʠʣʣʘ 

ʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ ʧʨʠ ʦʙʣʫʯʝʥʠʠ ʧʨʝʧʘʨʘʪʦʚ ʩʚʝʪʦʤ ʩ ʜʣʠʥʦʡ ʚʦʣʥʳ ɚ=360 ʥʤ 

(ʨʠʩ. 3.19ɺ). ɸʣʦʠʥʦʚʳʝ ʢʣʝʪʢʠ ʧʨʠ ʵʪʦʤ ʪʠʧʝ ʦʙʣʫʯʝʥʠʷ ʫ ʘʣʦʵ ʚʝʨʘ ʩʚʝʪʷʪʩʷ 

ʩʣʘʙʝʝ ʘʥʘʣʦʛʠʯʥʳʭ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ. ʇʨʠ 

ʦʙʣʫʯʝʥʠʠ ʩʚʝʪʦʤ ʩ ʜʣʠʥʦʡ ʚʦʣʥʳ ɚ=420 ʥʤ ʩʚʝʯʝʥʠʝ ʩʝʢʨʝʪʘ ʘʣʦʠʥʦʚʳʭ ʢʣʝʪʦʢ 

ʷʨʢʦ-ʞʝʣʪʦʝ, ʦʯʝʚʠʜʥʦ ʟʘ ʩʯʝʪ ʩʪʨʫʢʪʫʨ ʘʥʪʨʘʭʠʥʦʥʦʚʦʡ ʧʨʠʨʦʜʳ (ʨʠʩ. 3.19ɹ, 

3.20ɹ).  
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ʈʠʩ. 3.19 - ʃʠʩʪʦʚʘʷ ʧʣʘʩʪʠʥʢʘ ʘʣʦʵ ʚʝʨʘ ï ʧʦʧʝʨʝʯʥʦʝ ʩʝʯʝʥʠʝ (ʭ 100). 

ʆʙʦʟʥʘʯʝʥʠʷ: ɸ ï ʚʠʜʠʤʳʡ ʩʚʝʪ, ɹ ï ʦʙʣʫʯʝʥʠʝ ʩʚʝʪʦʤ ʩ ɚ= 420 ʥʤ, ɺ - 

ʦʙʣʫʯʝʥʠʝ ʩʚʝʪʦʤ ʩ ɚ= 360 ʥʤ. 

 

 
ʈʠʩ. 3.20 - ɸʣʦʠʥʦʚʳʝ ʢʣʝʪʢʠ ʘʣʦʵ ʚʝʨʘ ï ʧʦʧʝʨʝʯʥʦʝ ʩʝʯʝʥʠʝ (ʭ 400). 

ʆʙʦʟʥʘʯʝʥʠʷ: ɸ ï ʚʠʜʠʤʳʡ ʩʚʝʪ; ɹ ï ʦʙʣʫʯʝʥʠʝ ʩʚʝʪʦʤ ʩ ɚ= 420 ʥʤ; ɺ - 

ʦʙʣʫʯʝʥʠʝ ʩʚʝʪʦʤ ʩ ɚ= 360 ʥʤ. 

 ɿʘʤʝʯʝʥʦ ʪʘʢʞʝ, ʯʪʦ ʢʣʝʪʦʯʥʳʝ ʩʪʝʥʢʠ ʬʣʦʵʤʥʳʭ ʢʣʝʪʦʢ ʧʨʦʚʦʜʷʱʝʛʦ 

ʧʫʯʢʘ ʚ ʣʠʩʪʴʷʭ ʘʣʦʵ ʚʝʨʘ ʣʶʤʠʥʝʩʮʠʨʫʶʪ ʚ ʦʩʥʦʚʥʦʤ ʟʘ ʩʯʝʪ ʢʣʝʪʦʯʥʳʭ ʩʪʝʥʦʢ 
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ʧʨʠ ʦʙʣʫʯʝʥʠʠ ʋʌ-ʩʚʝʪʦʤ ʩ ɚ=360 ʥʤ ʦʥʠ ʠʤʝʶʪ ʙʫʨʦʝ ʩʚʝʯʝʥʠʝ. ʇʨʦʪʦʧʣʘʩʪʳ ʚ 

ʜʘʥʥʳʭ ʫʩʣʦʚʠʷʭ ʦʙʣʫʯʝʥʠʷ ʩʚʝʪʷʪʩʷ ʩʣʘʙʦ ʛʦʣʫʙʳʤ ʮʚʝʪʦʤ.  

 
ʈʠʩ. 3.21 - ʇʨʦʚʦʜʷʱʠʝ ʵʣʝʤʝʥʪʳ ʧʫʯʢʘ ʣʠʩʪʘ ʘʣʦʵ ʚʝʨʘ ï ʧʦʧʝʨʝʯʥʦʝ ʩʝʯʝʥʠʝ (ʭ 

100). 

ʆʙʦʟʥʘʯʝʥʠʷ: ɸ ï ʚʠʜʠʤʳʡ ʩʚʝʪ, ɹ ï ʦʙʣʫʯʝʥʠʝ ʩʚʝʪʦʤ ʩ ɚ= 420 ʥʤ, ɺ - 

ʦʙʣʫʯʝʥʠʝ ʩʚʝʪʦʤ ʩ ɚ= 360 ʥʤ. 

 

ʃʶʤʠʥʝʩʮʝʥʮʠʷ ʢʩʠʣʝʤʥʳʭ ʵʣʝʤʝʥʪʦʚ ʧʨʦʚʦʜʷʱʠʭ ʧʫʯʢʦʚ ʚ ʣʠʩʪʴʷʭ ʘʣʦʵ 

ʚʝʨʘ ʘʥʘʣʦʛʠʯʥʘ ʪʘʢʦʚʦʡ ʚ ʣʠʩʪʴʷʭ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ. 
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ɺʓɺʆɼʓ ʂ ɻʃɸɺɽ 3 

 

1.  ʀʟʫʯʝʥʳ ʠ ʦʧʠʩʘʥʳ ʤʦʨʬʦʣʦʛʦ-ʘʥʘʪʦʤʠʯʝʩʢʠʝ ʦʪʣʠʯʠʪʝʣʴʥʳʝ ʧʨʠʟʥʘʢʠ 

ʣʠʩʪʴʝʚ ʠ ʧʦʙʝʛʦʚ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ,  ʘ. ʚʝʨʘ ʠ ʘ. ʧʝʩʪʨʦʛʦ. 

2.  ʆʙʥʘʨʫʞʝʥʳ ʦʯʝʚʠʜʥʳʝ ʦʪʣʠʯʠ ̫ʚ ʤʦʨʬʦʣʦʛʠʠ ʠ ʛʠʩʪʦʣʦʛʠʠ ʣʠʩʪʴʝʚ ʠ 

ʧʦʙʝʛʦʚ ʠʟʫʯʘʝʤʳʭ ʚʠʜʦʚ: ʦʪʩʫʪʩʪʚʠʝ ʯʝʪʢʦ ʠʜʝʥʪʠʬʠʮʠʨʫʝʤʳʭ ʘʣʦʠʥʦʚʳʭ ʢʣʝʪʦʢ ʚ 

ʟʘʢʨʳʪʳʭ ʧʨʦʚʦʜʷʱʠʭ ʧʫʯʢʘʭ ʣʠʩʪʴʝʚ ʘʣʦʵ ʧʝʩʪʨʦʛʦ,  ʦʪʣʠʯʠʷ ʚ ʬʦʨʤʝ ʘʣʦʠʥʦʚʳʭ 

ʢʣʝʪʦʢ ʫ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ ʠ ʘ. ʚʝʨʘ, ʨʘʟʣʠʯʠʝ ʚ ʬʦʨʤʝ ʠ ʨʘʟʤʝʨʘʭ ʢʣʝʪʦʢ 

ʵʧʠʜʝʨʤʠʩʘ ʩʨʘʚʥʠʚʘʝʤʳʭ ʦʙʲʝʢʪʦʚ, ʥʘʣʠʯʠʝ ʠʛʦʣʴʯʘʪʳʭ ʢʨʠʩʪʘʣʣʦʚ ʦʢʩʘʣʘʪʘ 

ʢʘʣʴʮʠʷ ʥʘ ʥʠʞʥʝʤ ʵʧʠʜʝʨʤʠʩʝ  ʘʣʦʵ ʧʝʩʪʨʦʛʦ, ʥʘʣʠʯʠʝ ʧʫʯʢʦʚ ʨʘʬʠʜ ʥʘ ʥʠʞʥʝʤ 

ʵʧʠʜʝʨʤʠʩʝ ʘʣʦʵ ʚʝʨʘ,  ʥʘʣʠʯʠʝ ʢʣʝʪʦʢ ʩ ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʤ ʧʝʩʢʦʤ ʦʢʩʘʣʘʪʘ ʢʘʣʴʮʠʷ 

ʥʘ ʚʝʨʭʥʝʤ ʵʧʠʜʝʨʤʠʩʝ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ ʠ ʘʣʦʵ ʚʝʨʘ,  ʠ ʦʪʩʫʪʩʪʚʠʝ ʪʘʢʦʚʳʭ ʫ ʘʣʦʵ 

ʧʝʩʪʨʦʛʦ.  

3. ɺʧʝʨʚʳʝ ʧʨʦʚʝʜʝʥ ʣʶʤʠʥʝʩʮʝʥʪʥʳʡ ʘʥʘʣʠʟ, ʧʦʟʚʦʣʷʶʱʠʡ ʦʪʣʠʯʠʪʴ ʩʳʨʴʝ 

ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ ʦʪ ʩʨʘʚʥʠʚʘʝʤʳʭ ʚʠʜʦʚ ʧʦ ʦʩʦʙʝʥʥʦʩʪʷʤ ʩʚʝʯʝʥʠʷ ʘʣʦʠʥʦʚʳʭ 

ʢʣʝʪʦʢ ʠ ʢʣʝʪʦʯʥʳʭ ʩʪʝʥʦʢ ʬʣʦʵʤʳ. ɼʘʥʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʦʙʫʩʣʦʚʣʝʥʳ ʚʠʜʦʚʦʡ 

ʩʧʝʮʠʬʠʯʥʦʩʪʴʶ ʠ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʘʥʘʣʠʟʝ ʧʦʜʣʠʥʥʦʩʪʠ ʩʳʨʴʷ 

ʩʨʘʚʥʠʚʘʝʤʳʭ ʚʠʜʦʚ. 

4. ɺ ʨʝʟʫʣʴʪʘʪʝ ʤʦʨʬʦʣʦʛʦ-ʘʥʘʪʦʤʠʯʝʩʢʠʭ ʠʟʫʯʝʥʠʷ ʙʣʠʟʢʦʨʦʜʩʪʚʝʥʥʳʭ ʚʠʜʦʚ 

ʚʳʜʝʣʝʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʩʪʨʦʝʥʠʷ ʣʠʩʪʴʝʚ ʠ ʧʦʙʝʛʦʚ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ, ʘ. ʚʝʨʘ ʠ ʘ. 

ʧʝʩʪʨʦʛʦ, ʯʪʦ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʣʝʢʘʨʩʪʚʝʥʥʦʝ ʩʳʨʴʝ. 
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ɻʃɸɺɸ 4. ʌʀʊʆʍʀʄʀʏɽʉʂʆɽ ʀʉʉʃɽɼʆɺɸʅʀɽ ɸʃʆʕ 

ɼʈɽɺʆɺʀɼʅʆɻʆ ʀ ɸʃʆʕ ɺɽʈɸ 

 

 

ɺ ɻʌ ʈʌ XIV ʠʟʜʘʥʠʷ ʦʪʩʫʪʩʪʚʫʝʪ ʩʪʘʪʴʷ ʥʘ ʣʠʩʪʴʷ ʠ ʧʦʙʝʛʠ ʘʣʦʵ 

ʜʨʝʚʦʚʠʜʥʦʛʦ ʠ ʘʣʦʵ ʚʝʨʘ [39, 40, 41, 42]. ʀʩʩʣʝʜʦʚʘʥʠʷ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʫʯʝʥʳʭ ʧʦ 

ʠʟʫʯʝʥʠʶ ʬʠʪʦʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʣʠʩʪʴʝʚ ʠ ʧʦʙʝʛʦʚ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ ʥʘʰʣʠ 

ʦʪʨʘʞʝʥʠʝ ʚʦ ʤʥʦʛʠʭ ʥʘʫʯʥʳʭ ʨʘʙʦʪʘʭ, ʦʜʥʘʢʦ ʥʝ ʩʬʦʨʤʠʨʦʚʘʥʦ ʝʜʠʥʦʝ ʤʥʝʥʠʝ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʦʤʠʥʠʨʫʶʱʠʭ ʩʦʝʜʠʥʝʥʠʡ ʚ ʣʠʩʪʴʷʭ ʠ ʧʦʙʝʛʘʭ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ, 

ʠ ʩʫʱʝʩʪʚʫʶʪ ʦʧʨʝʜʝʣʝʥʥʳʝ ʧʨʦʙʝʣʳ ʚ ʧʨʝʜʩʪʘʚʣʝʥʠʷʭ ʦ ʭʠʤʠʯʝʩʢʦʤ ʩʦʩʪʘʚʝ [73, 

74, 75, 76, 116]. ʇʨʠ ʵʪʦʤ ʘʣʦʵ ʚʝʨʘ, ʢʦʪʦʨʳʡ ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʟʘʨʫʙʝʞʥʳʭ ʩʪʨʘʥʘʭ ʠ 

ʚʢʣʶʯʝʥ ʚ ʬʘʨʤʘʢʦʧʝʠ, ʥʝ ʠʟʫʯʘʣʩʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʳʨʴʷ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ ʠ ʘʣʦʵ ʚʝʨʘ ʟʘʪʨʫʜʥʠʪʝʣʴʥʦ, ʪʘʢ ʢʘʢ 

ʦʪʩʫʪʩʪʚʫʝʪ ʥʦʨʤʘʪʠʚʥʘʷ ʜʦʢʫʤʝʥʪʘʮʠʷ. ɼʣʷ ʨʘʟʨʘʙʦʪʢʠ ʅɼ ʥʝʦʙʭʦʜʠʤʳ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʬʠʪʦʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʩʳʨʴʷ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ ʠ ʘʣʦʵ ʚʝʨʘ. ɼʣʷ 

ʦʙʦʠʭ ʚʠʜʦʚ ʦʪʤʝʯʘʝʪʩʷ ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʘʥʪʨʘʮʝʥʧʨʦʠʟʚʦʜʥʳʭ, ʢʦʪʦʨʳʝ 

ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʦʡ ɹɸɺ, ʦʙʫʩʣʘʚʣʠʚʘʶʱʝʡ, ʩʣʘʙʠʪʝʣʴʥʦʝ 

ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʦʝ ʜʝʡʩʪʚʠʝ ʃʈʇ. ʋʢʘʟʘʥʥʘʷ ʛʨʫʧʧʘ ɹɸɺ ʘʥʘʣʠʟʠʨʦʚʘʣʘʩʴ ʧʨʠ 

ʩʢʨʠʥʠʥʛʦʚʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʩʳʨʴʷ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ ʠ ʘʣʦʵ 

ʚʝʨʘ. ʀʟ ʩʳʨʴʷ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ ʠ ʘʣʦʵ ʚʝʨʘ ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ 

ʩʦʝʜʠʥʝʥʠʷ. ʆʧʠʨʘʷʩʴ ʥʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʭʠʤʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʘʥʘʣʠʟʠʨʫʝʤʳʭ 

ʚʠʜʦʚ, ʙʳʣ ʧʨʝʜʣʦʞʝʥ ʧʨʦʝʢʪ ʌʉ ʥʘ ʥʦʚʳʡ ʚʠʜ ʃʈʉ çɸʣʦʵ ʣʠʩʪʴʷ ʠ ʧʦʙʝʛʠ 

ʩʚʝʞʠʝè. 
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4.1. ʇʨʝʜʚʘʨʠʪʝʣʴʥʦʝ ʬʠʪʦʭʠʤʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʣʠʩʪʴʝʚ ʠ ʧʦʙʝʛʦʚ ʘʣʦʵ 

ʜʨʝʚʦʚʠʜʥʦʛʦ ʠ ʘʣʦʵ ʚʝʨʘ 

ʉ ʮʝʣʴʶ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʬʠʪʦʭʠʤʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʩʦʩʪʘʚʘ 

ʩʳʨʴʷ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ ʠ ʘʣʦʵ ʚʝʨʘ ʥʘʤʠ ʚʳʧʦʣʥʝʥʳ ʭʠʤʠʯʝʩʢʠʝ ʨʝʘʢʮʠʠ ʥʘ 

ʦʩʥʦʚʥʫʶ ʛʨʫʧʧʫ ɹɸɺ, ʊʉʍ ʠ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʷ [24, 29, 34, 35]. 

ɼʣʷ ʦʙʦʩʥʦʚʘʥʠʷ ʥʘʣʠʯʠʷ ʘʥʪʨʘʮʝʥʧʨʦʠʟʚʦʜʥʳʭ ʚ ʩʳʨʴʝ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ 

ʠ ʘʣʦʵ ʚʝʨʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʣʝʜʫʶʱʠʝ ʢʘʯʝʩʪʚʝʥʥʳʝ ʨʝʘʢʮʠʠ (ʧ. 2.2.2 

çʍʠʤʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʘʥʘʣʠʟʘè): ʨʝʘʢʮʠʶ ʩʦʣʝʦʙʨʘʟʦʚʘʥʠʷ; ʨʝʘʢʮʠʶ ɹʦʨʥʪʨʝʛʝʨʘ; 

ʨʝʘʢʮʠʶ ʢʦʤʧʣʝʢʩʦʦʙʨʘʟʦʚʘʥʠʷ. ʇʦʤʠʤʦ ʭʠʤʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ ʥʘʤʠ ʧʨʦʚʝʜʝʥʘ 

ʣʶʤʠʥʝʩʮʝʥʪʥʘʷ ʤʠʢʨʦʩʢʦʧʠʷ ʘʥʘʣʠʟʠʨʫʝʤʦʛʦ ʩʳʨʴʷ, ʧʨʠ ʦʙʣʫʯʝʥʠʠ ʩʚʝʪʦʤ ʩ 

ʜʣʠʥʦʡ ʚʦʣʥʳ ɚ=420 ʥʤ ʩʚʝʯʝʥʠʝ ʩʝʢʨʝʪʘ ʘʣʦʠʥʦʚʳʭ ʢʣʝʪʦʢ ʷʨʢʦ-ʞʝʣʪʦʝ, ʟʘ ʩʯʝʪ 

ʩʪʨʫʢʪʫʨ ʘʥʪʨʘʭʠʥʦʥʦʚʦʡ ʧʨʠʨʦʜʳ. 

 

4.1.1. ʄʝʪʦʜ ʪʦʥʢʦʩʣʦʡʥʦʡ ʭʨʦʤʘʪʦʛʨʘʬʠʠ 

ʇʦʩʣʝ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʥʘʣʠʯʠʷ ʘʥʪʨʘʮʝʥʧʨʦʠʟʚʦʜʥʳʭ ʚ ʘʥʘʣʠʟʠʨʫʝʤʦʤ ʩʳʨʴʝ 

ʩ ʧʦʤʦʱʴʶ ʭʠʤʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ ʠ ʣʶʤʠʥʝʩʮʝʥʪʥʦʡ ʤʠʢʨʦʩʢʦʧʠʠ ʧʨʦʚʦʜʠʣʠ 

ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʠʡ ʘʥʘʣʠʟ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥ ʨʷʜ 

ʩʠʩʪʝʤ (ʭʣʦʨʦʬʦʨʤ  ʩʧʠʨʪ ʵʪʠʣʦʚʳʡ 96%  ʚʦʜʘ (26:16:3); ʵʪʠʣʘʮʝʪʘʪ ï ʤʫʨʘʚʴʠʥʘʷ 

ʢʠʩʣʦʪʘ ï ʚʦʜʘ (10:2:3); ʵʪʠʣʘʮʝʪʘʪ ï ʵʪʘʥʦʣ ï ʚʦʜʘ (100:13,5:10)) ʠ ʚʳʷʚʣʝʥʘ 

ʦʧʪʠʤʘʣʴʥʘʷ ʧʦ ʩʦʦʪʥʦʰʝʥʠʶ ʠ ʩʦʩʪʘʚʫ ʜʣʷ ʤʘʢʩʠʤʘʣʴʥʦ ʯʝʪʢʦʛʦ ʨʘʟʜʝʣʝʥʠʷ 

ɹɸɺ ʠʟ ʩʳʨʴʷ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ ʠ ʘʣʦʵ ʚʝʨʘ ʩʠʩʪʝʤʘ, ʘ ʠʤʝʥʥʦ: ʭʣʦʨʦʬʦʨʤ ï 

ʩʧʠʨʪ ʵʪʠʣʦʚʳʡ 95% ï ʚʦʜʘ (26:16:1,5). ɼʝʪʝʢʮʠʶ ʠʩʩʣʝʜʫʝʤʳʭ 

ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʠʭ ʧʣʘʩʪʠʥʦʢ ʧʨʦʚʦʜʠʣʠ ʧʨʠ ʜʥʝʚʥʦʤ ʩʚʝʪʝ ʠ ʧʦʜ ʋʌ 

ʠʟʣʫʯʝʥʠʝʤ ʧʨʠ 365 ʠ 254 ʥʤ.  

ʇʨʠ ʩʨʘʚʥʠʪʝʣʴʥʦʤ ʘʥʘʣʠʟʝ ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʠʭ ʧʨʦʬʠʣʝʡ ʚʦʜʥʦ-ʩʧʠʨʪʦʚʳʭ 

ʵʢʩʪʨʘʢʪʦʚ ʠʟ ʩʳʨʴʷ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ ʠ ʘʣʦʵ ʚʝʨʘ ʧʦʜ ʋʌ ʠʟʣʫʯʝʥʠʝʤ ʧʨʠ 365 

ʥʤ ʙʘʨʙʘʣʦʠʥ ʟʘʬʠʢʩʠʨʦʚʘʥ ʚ ʬʦʨʤʝ ʧʷʪʥʘ ʩ ʣʠʤʦʥʥʦ-ʞʝʣʪʦʡ ʬʣʫʦʨʝʩʮʝʥʮʠʝʡ  

ʧʨʠ  Rf å 0,52, ʧʷʪʥʦ ʘʣʦʵʥʠʥʘ ʧʨʠ Rf å 0,45 ʩ ʛʦʣʫʙʦʡ ʬʣʫʦʨʝʩʮʝʥʮʠʝʡ, ʧʷʪʥʦ 

ʘʣʦʵ-ʵʤʦʜʠʥʘ ʧʨʠ Rf å 0,9 ʩ ʪʝʤʥʦ-ʦʨʘʥʞʝʚʦʡ ʬʣʫʦʨʝʩʮʝʥʮʠʝʡ (ʨʠʩ. 4.1). 
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ʇʨʦʚʝʜʝʥʥʳʝ ʬʠʪʦʭʠʤʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʳʨʴʷ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ ʠ ʘʣʦʵ 

ʚʝʨʘ ʧʦʟʚʦʣʠʣʠ ʚʳʷʚʠʪʴ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʝ ʩʦʝʜʠʥʝʥʠʷ, ʧʨʠ ʵʪʦʤ ʨʘʟʤʝʨ ʠ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʩʚʝʯʝʥʠʷ ʧʷʪʥʘ ʙʘʨʙʘʣʦʠʥʘ ʠʟ ʚʦʜʥʦ-ʩʧʠʨʪʦʚʳʭ ʵʢʩʪʨʘʢʪʦʚ ʩʳʨʴʷ 

ʘʥʘʣʠʟʠʨʫʝʤʳʭ ʨʘʩʪʝʥʠʡ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʝʜʧʦʣʦʞʠʪʴ ʝʛʦ ʚʳʩʦʢʦʝ 

ʩʦʜʝʨʞʘʥʠʝ ʚ ʩʳʨʴʝ (ʨʠʩ. 4.1). 

 

ʈʠʩʫʥʦʢ 4.1 ï ʍʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʠʡ ʧʨʦʬʠʣʴ ʚʦʜʥʦ-ʩʧʠʨʪʦʚʦʛʦ ʠʟʚʣʝʯʝʥʠʷ 

ʠʟ  ʣʠʩʪʴʝʚ ʠ ʧʦʙʝʛʦʚ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ ʠ ʘʣʦʵ ʚʝʨʘ: ɸ ï ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʚ 

ʜʥʝʚʥʦʤ ʩʚʝʪʝ; ɹ ï ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʚ ʋʌ-ʩʚʝʪʝ ʧʨʠ 254 ʥʤ;  

ɺ ï ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʚ ʋʌ-ʩʚʝʪʝ ʧʨʠ 365 ʥʤ. 

ʆʙʦʟʥʘʯʝʥʠʷ: 1 ï ʚʦʜʥʦ-ʩʧʠʨʪʦʚʦʝ ʠʟʚʣʝʯʝʥʠʝ ʠʟ ʣʠʩʪʴʝʚ ʠ ʧʦʙʝʛʦʚ ʘʣʦʵ 

ʜʨʝʚʦʚʠʜʥʦʛʦ; 2 ï ʚʦʜʥʦ-ʩʧʠʨʪʦʚʦʝ ʠʟʚʣʝʯʝʥʠʝ ʠʟ ʣʠʩʪʴʝʚ ʠ ʧʦʙʝʛʦʚ ʘʣʦʵ ʚʝʨʘ;  

3 ï ʙʘʨʙʘʣʦʠʥ; 4 ï ʘʣʦʵʥʠʥ; 5 ï ʘʣʦʵ-ʵʤʦʜʠʥ. 

 

4.1.2. ʄʝʪʦʜ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʠ 

 

ɼʣʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʪʦʥʢʦʩʣʦʡʥʦʡ 

ʭʨʦʤʘʪʦʛʨʘʬʠʠ ʧʨʦʚʝʜʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʤʝʪʦʜʦʤ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʠ ʚʦʜʥʦ-

ʩʧʠʨʪʦʚʳʭ ʠʟʚʣʝʯʝʥʠʡ ʠʟ ʩʳʨʴʷ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ ʠ ʘʣʦʵ ʚʝʨʘ.  

10,0 ʛ ʩʚʝʞʝʩʦʙʨʘʥʥʦʛʦ ʠ ʠʟʤʝʣʴʯʝʥʥʦʛʦ ʩʳʨʴʷ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ (ʘʣʦʵ 

ʚʝʨʘ) ʦʪʚʝʰʠʚʘʣʠ ʚ ʪʝʨʤʦʫʩʪʦʡʯʠʚʫʶ ʢʦʣʙʫ ʩ ʧʨʠʪʝʨʪʳʤ ʰʣʠʬʦʤ ʥʘ 100 ʤʣ, 

ʧʨʠʙʘʚʣʷʣʠ 60% C2H5OH 50 ʤʣ. ʂʦʣʙʫ, ʟʘʢʫʧʦʨʝʥʥʦʶ ʧʨʦʙʢʦʡ, ʚʟʚʝʰʠʚʘʣʠ ʥʘ 
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ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʚʝʩʘʭ. ɼʘʣʝʝ ʢʦʣʙʫ ʩ ʧʨʠʩʦʝʜʠʥʝʥʥʳʤ ʜʝʬʣʝʛʤʘʪʦʨʦʤ (h = 50 ʩʤ) 

30 ʤʠʥ ʧʦʜʚʝʨʛʘʣʠ ʚʦʟʜʝʡʩʪʚʠʶ ʪʝʤʧʝʨʘʪʫʨʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʦʜʷʥʦʡ ʙʘʥʠ ʧʨʠ 

ʫʤʝʨʝʥʥʦʤ ʢʠʧʝʥʠʠ.  ʂʦʣʙʫ ʩ ʩʦʜʝʨʞʠʤʳʤ ʦʩʪʫʞʘʣʠ, ʧʨʠʢʨʳʚʘʣʠ ʧʨʦʙʢʦʡ, 

ʚʟʚʝʰʠʚʘʣʠ ʠ ʜʦʧʦʣʥʷʣʠ ʤʘʩʩʫ ʜʦ ʠʩʭʦʜʥʦʡ 60% C2H5OH. ʀʟʚʣʝʯʝʥʠʝ 

ʦʪʬʠʣʴʪʨʦʚʳʚʘʣʠ ʯʝʨʝʟ ʙʫʤʘʞʥʳʡ ʬʠʣʴʪʨ (ʨʘʩʪʚʦʨ ɸ).  

ʀʩʧʳʪʫʝʤʳʡ ʨʘʩʪʚʦʨ: 2 ʤʣ (ʨʘʩʪʚʦʨ ɸ) ʦʪʤʝʨʠʚʘʣʠ ʚ ʢʦʣʙʫ ʦʙʲʝʤʦʤ 25 ʤʣ 

ʩʦ ʰʣʠʬʦʤ ʠʟ ʩʪʝʢʣʘ, ʫʩʪʦʡʯʠʚʦʛʦ ʢ ʧʦʚʳʰʝʥʥʳʤ ʪʝʤʧʝʨʘʪʫʨʘʤ, ʜʦʙʘʚʣʷʣʠ ʜʦ 25 

ʤʣ ʱ-ʘ ʨʘʩʪʚʦʨʦʤ. ɿʘʪʝʤ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 30 ʤʠʥ ʦʩʫʱʝʩʪʚʣʷʣʠ ʥʘʛʨʝʚʘʥʠʝ ʥʘ 

ʚʦʜʷʥʦʡ ʙʘʥʝ. ʆʧʪʠʯʝʩʢʫʶ ʧʣʦʪʥʦʩʪʴ ʠʩʧʳʪʫʝʤʦʛʦ ʨʘʩʪʚʦʨʘ ʬʠʢʩʠʨʦʚʘʣʠ ʧʦʩʣʝ 

40 ʤʠʥʫʪ ʧʨʠ ʧʦʤʦʱʠ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʘ ʧʨʠ ɚ=412 ʥʤ.  

ʈʘʩʪʚʦʨ ʩʨʘʚʥʝʥʠʷ: 2 ʤʣ ʨʘʩʪʚʦʨʘ ɸ ʦʪʤʝʨʷʣʠ ʚ ʢʦʣʙʫ ʦʙʲʝʤʦʤ ʥʘ 25 ʤʣ ʠʟ 

ʩʪʝʢʣʘ, ʫʩʪʦʡʯʠʚʦʛʦ ʢ ʧʦʚʳʰʝʥʥʳʤ ʪʝʤʧʝʨʘʪʫʨʘʤ, ʜʦʙʘʚʣʷʣʠ ʜʦ ʤʝʪʢʠ 60% 

ʵʪʠʣʦʚʳʤ ʩʧʠʨʪʦʤ.  

ʇʨʠʤʝʯʘʥʠʝ: ʇʨʠʛʦʪʦʚʣʝʥʠʝ ʨʘʩʪʚʦʨʘ ʙʘʨʙʘʣʦʠʥʘ. 0,0050 ʛ ʙʘʨʙʘʣʦʠʥʘ 

ʦʪʚʝʰʠʚʘʣʠ ʚ ʢʦʣʙʫ ʦʙʲʝʤʦʤ ʥʘ 25 ʤʣ ʩʦ ʰʣʠʬʦʤ ʠʟ ʪʝʨʤʦʫʩʪʦʡʯʠʚʦʛʦ ʩʪʝʢʣʘ, 

ʜʦʣʠʚʘʣʠ 60% C2H5OH ʜʦ 25 ʤʣ (ʨʘʩʪʚʦʨ ɸ). 5 ʤʣ (ʨʘʩʪʚʦʨ ɸ) ʦʪʤʝʨʠʚʘʣʠ ʚ ʢʦʣʙʫ 

ʥʘ 25 ʤʣ ʩʦ ʰʣʠʬʦʤ ʠʟ ʩʪʝʢʣʘ, ʫʩʪʦʡʯʠʚʦʛʦ ʢ ʧʦʚʳʰʝʥʥʳʤ ʪʝʤʧʝʨʘʪʫʨʘʤ, 

ʜʦʙʘʚʣʷʣʠ ʱʝʣʦʯʥʦ-ʘʤʤʠʘʯʥʳʡ ʨʘʩʪʚʦʨ ʜʦ 25 ʤʣ (ʨʘʩʪʚʦʨ ɹ). ʆʧʨʝʜʝʣʷʣʠ 

ʟʥʘʯʝʥʠʝ ʦʧʪʠʯʝʩʢʦʡ ʧʣʦʪʥʦʩʪʠ ʨʘʩʪʚʦʨʘ ɹ ʧʨʠ ɚ=412 ʥʤ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʘ.  

ʈʘʩʪʚʦʨ ʩʨʘʚʥʝʥʠʷ: 5 ʤʣ (ʨʘʩʪʚʦʨ ɸ) ʦʪʤʝʨʷʣʠ ʚ ʢʦʣʙʫ ʦʙʲʝʤʦʤ ʥʘ 25 ʤʣ ʠʟ 

ʩʪʝʢʣʘ, ʫʩʪʦʡʯʠʚʦʛʦ ʢ ʧʦʚʳʰʝʥʥʳʤ ʪʝʤʧʝʨʘʪʫʨʘʤ, ʜʦʙʘʚʣʷʣʠ ʜʦ ʤʝʪʢʠ 60% 

ʵʪʠʣʦʚʳʤ ʩʧʠʨʪʦʤ. 

ʑʝʣʦʯʥʦ-ʘʤʤʠʘʯʥʳʡ ʨʘʩʪʚʦʨ ʛʦʪʦʚʠʣʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʬʘʨʤʘʢʦʧʝʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ XIV ʠʟʜʘʥʠʷ [39].  

ɺ ʭʦʜʝ ʘʥʘʣʠʟʘ ʵʣʝʢʪʨʦʥʥʳʭ ʩʧʝʢʪʨʦʚ ʚʦʜʥʦ-ʩʧʠʨʪʦʚʳʭ ʠʟʚʣʝʯʝʥʠʡ ʣʠʩʪʴʝʚ 

ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ ʦʙʥʘʨʫʞʝʥ ʚʢʣʘʜ ʚ ʢʨʠʚʫʶ ʧʦʛʣʦʱʝʥʠʷ ʘʣʦʵʥʠʥʘ ʚ ʦʙʣʘʩʪʠ 

300-310 ʥʤ ʠ ʙʘʨʙʘʣʦʠʥʘ ʚ ʦʙʣʘʩʪʠ 290-310 ʥʤ ʠ 350-390 ʥʤ (ʨʠʩ. 4.2). ɺʢʣʘʜ 

ʘʥʪʨʘʮʝʥʧʨʦʠʟʚʦʜʥʳʭ ʚ ʩʧʝʢʪʨ ʃʈʉ ʠ ʃʈʇ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ 

ʥʘʣʠʯʠʝʤ ʙʘʪʦʭʨʦʤʥʦʛʦ ʩʜʚʠʛʘ ʜʣʠʥʥʦʚʦʣʥʦʚʦʡ ʧʦʣʦʩʳ ʚ ʱ-ʘ ʩʨʝʜʝ ʠ 



73 

 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʤʠ ʩʧʝʢʪʨʘʤʠ ʩ ʤʘʢʩʠʤʫʤʦʤ ʧʦʛʣʦʱʝʥʠʷ 412-416 ʥʤ (ʨʠʩ. 4.2-

4.8). ʇʨʠ ʵʪʦʤ ʚʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʩʣʫʯʘʝ ʘʣʦʵʥʠʥʘ ʥʝ ʟʘʬʠʢʩʠʨʦʚʘʥ 

ʙʘʪʦʭʨʦʤʥʳʡ ʩʜʚʠʛ ʜʣʠʥʥʦʚʦʣʥʦʚʦʡ ʧʦʣʦʩʳ ʚ ʱʝʣʦʯʥʦ-ʘʤʤʠʘʯʥʦʡ ʩʨʝʜʝ, ʯʪʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʚʦʟʤʦʞʥʦʩʪʠ ʦʧʨʝʜʝʣʝʥʠʷ ʩʫʤʤʳ ʘʥʪʨʘʮʝʥʧʨʦʠʟʚʦʜʥʳʭ ʚ 

ʧʨʠʩʫʪʩʪʚʠʠ ʜʘʥʥʦʛʦ ʚʝʱʝʩʪʚʘ, ʥʝʩʤʦʪʨʷ ʥʘ ʝʛʦ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʦʝ 

ʩʦʜʝʨʞʘʥʠʝ. 

 
ʈʠʩʫʥʦʢ 4.2 ï ʕʣʝʢʪʨʦʥʥʳʝ ʩʧʝʢʪʨʳ ʚʦʜʥʦ-ʩʧʠʨʪʦʚʦʛʦ ʠʟʚʣʝʯʝʥʠʷ ʠʟ 

ʩʚʝʞʠʭ ʣʠʩʪʴʝʚ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ ʠ ʚʳʜʝʣʝʥʥʳʭ ʠʟ ʣʠʩʪʴʝʚ ʘʣʦʵ ʩʦʝʜʠʥʝʥʠʡ 

1 ï ʚʦʜʥʦ-ʩʧʠʨʪʦʚʦʝ ʠʟʚʣʝʯʝʥʠʝ ʠʟ ʩʚʝʞʠʭ ʣʠʩʪʴʝʚ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ 

2 ï 0,003% ʨʘʩʪʚʦʨ ʙʘʨʙʘʣʦʠʥʘ 

3 ï 0,003% ʨʘʩʪʚʦʨ ʘʣʦʵʥʠʥʘ 
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ʈʠʩʫʥʦʢ 4.3 ï ʕʣʝʢʪʨʦʥʥʳʝ ʩʧʝʢʪʨʳ 

ʚʦʜʥʦ-ʩʧʠʨʪʦʚʦʛʦ ʠʟʚʣʝʯʝʥʠʷ ʠʟ 

ʩʚʝʞʠʭ ʣʠʩʪʴʝʚ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ: 

1 ï ʚʦʜʥʦ-ʩʧʠʨʪʦʚʦʝ ʠʟʚʣʝʯʝʥʠʝ ʠʟ 

ʩʚʝʞʠʭ ʣʠʩʪʴʝʚ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ; 

2 ï ʚʦʜʥʦ-ʩʧʠʨʪʦʚʦʝ ʠʟʚʣʝʯʝʥʠʝ ʚ 

ʱʝʣʦʯʥʦ-ʘʤʤʠʘʯʥʦʡ ʩʨʝʜʝ 

ʈʠʩʫʥʦʢ 4.4 ï ʕʣʝʢʪʨʦʥʥʳʡ ʩʧʝʢʪʨ 

ʚʦʜʥʦ-ʩʧʠʨʪʦʚʦʛʦ ʠʟʚʣʝʯʝʥʠʷ ʠʟ ʩʚʝʞʠʭ 

ʣʠʩʪʴʝʚ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ 

(ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʡ ʚʘʨʠʘʥʪ) 

 

  

ʈʠʩʫʥʦʢ 4.5 ï ʕʣʝʢʪʨʦʥʥʳʝ ʩʧʝʢʪʨʳ 

ʚʦʜʥʦ-ʩʧʠʨʪʦʚʦʛʦ ʠʟʚʣʝʯʝʥʠʷ ʠʟ ʩʚʝʞʠʭ 

ʣʠʩʪʴʝʚ ʘʣʦʵ ʚʝʨʘ: 

1 ï ʚʦʜʥʦ-ʩʧʠʨʪʦʚʦʝ ʠʟʚʣʝʯʝʥʠʝ ʠʟ 

ʩʚʝʞʠʭ ʣʠʩʪʴʝʚ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ; 

2 ï ʚʦʜʥʦ-ʩʧʠʨʪʦʚʦʝ ʠʟʚʣʝʯʝʥʠʝ ʚ 

ʱʝʣʦʯʥʦ-ʘʤʤʠʘʯʥʦʡ ʩʨʝʜʝ 

ʈʠʩʫʥʦʢ 4.6 ï ʕʣʝʢʪʨʦʥʥʳʡ ʩʧʝʢʪʨ 

ʚʦʜʥʦ-ʩʧʠʨʪʦʚʦʛʦ ʠʟʚʣʝʯʝʥʠʷ ʠʟ ʩʚʝʞʠʭ 

ʣʠʩʪʴʝʚ ʘʣʦʵ ʚʝʨʘ (ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʡ 

ʚʘʨʠʘʥʪ) 
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ʈʠʩʫʥʦʢ 4.7 ï ʕʣʝʢʪʨʦʥʥʳʝ ʩʧʝʢʪʨʳ 

0,003% ʨʘʩʪʚʦʨʘ ʙʘʨʙʘʣʦʠʥʘ: 

1 ï 0,003% ʨʘʩʪʚʦʨ ʙʘʨʙʘʣʦʠʥʘ; 

2 ï 0,003% ʨʘʩʪʚʦʨ ʙʘʨʙʘʣʦʠʥʘ ʚ 

ʱʝʣʦʯʥʦ-ʘʤʤʠʘʯʥʦʡ ʩʨʝʜʝ 

ʈʠʩʫʥʦʢ 4.8 ï ʕʣʝʢʪʨʦʥʥʳʡ ʩʧʝʢʪʨ 

0,003% ʨʘʩʪʚʦʨʘ ʙʘʨʙʘʣʦʠʥʘ 

(ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʡ ʚʘʨʠʘʥʪ) 

 

4.2. ɺʳʜʝʣʝʥʠʝ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʚʝʱʝʩʪʚ ʠʟ ʣʠʩʪʴʝʚ ʠ ʧʦʙʝʛʦʚ ʘʣʦʵ 

ʜʨʝʚʦʚʠʜʥʦʛʦ ʠ ʘʣʦʵ ʚʝʨʘ 

ʀʩʧʦʣʴʟʫʷ ʢʦʣʦʥʦʯʥʫʶ ʭʨʦʤʘʪʦʛʨʘʬʠʶ, ʥʘʤʠ ʙʳʣ ʦʩʫʱʝʩʪʚʣʝʥ ʧʨʦʮʝʩʩ 

ʨʘʟʜʝʣʝʥʠʷ ʠ ʚʳʜʝʣʝʥʠʷ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʚʝʱʝʩʪʚ ʠʟ ʩʳʨʴʷ ʜʨʝʚʦʚʠʜʥʦʛʦ ʠ ʘʣʦʵ 

ʚʝʨʘ, ʚʳʨʘʱʠʚʘʝʤʳʭ ʥʘ ʢʘʬʝʜʨʝ ʋʕʌ, ʌʊ ʠ ʌɻ ʆʨɻʄʋ [114, 115]. 

ʉʚʝʞʝʩʨʝʟʘʥʥʳʝ ʣʠʩʪʴʷ ʠ ʧʦʙʝʛʠ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ ʠ  ʘʣʦʵ ʚʝʨʘ ʧʦʜʚʝʨʛʘʣʠ 

ʤʝʭʘʥʠʯʝʩʢʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ ʜʣʷ ʚʳʜʝʣʝʥʠʷ 1000 ʤʣ ʩʦʢʘ, ʜʘʣʝʝ ʩʦʢ ʫʧʘʨʠʚʘʣʠ ʜʦ 

10 ʛ, ʟʘʪʝʤ ʧʦʣʫʯʝʥʥʳʡ ʩʛʫʱʝʥʥʳʡ ʩʦʢ ʩʤʝʰʠʚʘʣʠ ʩ 30 ʛ ʩʦʨʙʝʥʪʘ (ʧʦʣʠʘʤʠʜ ï 

çWoelm Pharmaè; ʩʠʣʠʢʘʛʝʣʴ L 40/100 çSorbis Groupè) ʠ ʚʳʩʫʰʠʚʘʣʠ. 

ɺʳʩʫʰʝʥʥʫʶ ʩʤʝʩʴ ʧʦʣʠʘʤʠʜʘ ʩʦ ʩʛʫʱʝʥʥʳʤ ʩʦʢʦʤ, ʧʦʤʝʱʘʣʠ ʥʘ ʩʣʦʡ ʩʦʨʙʝʥʪʘ 

ʜʠʘʤʝʪʨʦʤ å 8 ʩʤ, ʚʳʩʦʪʦʡ å5 ʩʤ, ʚ ʩʦʦʪʥʦʰʝʥʠʠ 1:3.  

ɺʚʠʜʫ ʚʦʟʤʦʞʥʦʛʦ ʥʘʣʠʯʠʷ ʚ ʘʥʘʣʠʟʠʨʫʝʤʦʤ ʩʳʨʴʝ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ ʠ 

ʘʣʦʵ ʚʝʨʘ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʢʘʢ ʘʛʣʠʢʦʥʦʚ, ʪʘʢ ʠ ʛʣʠʢʦʟʠʜʦʚ, ʥʘʤʠ ʙʳʣʦ 

ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʦ ʧʨʦʚʝʜʝʥʠʠ ʢʦʣʦʥʦʯʥʦʡ ʭʨʦʤʘʪʦʛʨʘʬʠʠ ʜʚʫʤʷ ʩʧʦʩʦʙʘʤʠ,  

ʜʣʷ ʧʝʨʚʦʛʦ ʚ ʢʘʯʝʩʪʚʝ ʩʦʨʙʝʥʪʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ʧʦʣʠʘʤʠʜ, ʘ ʧʦʜʚʠʞʥʦʡ ʬʘʟʦʡ 
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ʚʳʩʪʫʧʘʣʘ ʚʦʜʘ ʦʯʠʱʝʥʥʘʷ ʠ ʩʧʠʨʪ ʵʪʠʣʦʚʳʡ ʚ ʨʘʟʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ (ʪʘʙʣ. 4.2), 

ʧʨʠ ʵʪʦʤ ʩʣʦʡ ʧʦʣʠʘʤʠʜʘ ʬʦʨʤʠʨʦʚʘʣʠ ʚ ʚʠʜʝ ʚʟʚʝʩʠ ʚ ʚʦʜʝ, ʜʣʷ ʚʪʦʨʦʛʦ ï 

ʩʠʣʠʢʘʛʝʣʴ, ʧʦʜʚʠʞʥʦʡ ʬʘʟʦʡ ʩʣʫʞʠʣ ʨʘʩʪʚʦʨ ʭʣʦʨʦʬʦʨʤʘ ʠ ʩʧʠʨʪʘ ʵʪʠʣʦʚʦʛʦ ʚ 

ʛʨʘʜʠʝʥʪʥʦʤ ʨʝʞʠʤʝ (ʪʘʙʣ. 4.3), ʩʣʦʡ ʩʠʣʠʢʘʛʝʣʷ ʬʦʨʤʠʨʦʚʘʣʠ ʚ ʚʠʜʝ ʚʟʚʝʩʠ ʚ 

ʭʣʦʨʦʬʦʨʤʝ.  

ʊʘʙʣʠʮʘ 4.2 ï ʉʭʝʤʘ ʵʣʶʠʨʦʚʘʥʠʷ ʚʝʱʝʩʪʚ ʢʦʣʦʥʢʠ ˉ1 ʠʟ ʵʢʩʪʨʘʢʪʘ ʩʳʨʴʷ ʘʣʦʵ 

ʜʨʝʚʦʚʠʜʥʦʛʦ ʠ ʘʣʦʵ ʚʝʨʘ ʤʝʪʦʜʦʤ ʢʦʣʦʥʦʯʥʦʡ ʭʨʦʤʘʪʦʛʨʘʬʠʠ  

ɺʦʜʘ ʕʪʘʥʦʣ ʆʙʲʝʤ ʅʦʤʝʨ ʬʨʘʢʮʠʠ ʠʟ 

ʵʢʩʪʨʘʢʪʘ ʣʠʩʪʴʝʚ ʠ 

ʧʦʙʝʛʦʚ ʘʣʦʵ 

ʜʨʝʚʦʚʠʜʥʦʛʦ 

ʅʦʤʝʨ ʬʨʘʢʮʠʠ ʠʟ 

ʵʢʩʪʨʘʢʪʘ ʣʠʩʪʴʝʚ ʠ 

ʧʦʙʝʛʦʚ ʘʣʦʵ ʚʝʨʘ 

100% - 30 1 1 

80% 20% 90 2-5 2-5 

70% 30% 180 6-10 6-10 

60% 40% 780 11-18 11-18 

50% 50% 210 19-20 19-20 

30% 70% 90 21-22 21-22 

- 96% 30 23 23 

 

ʊʘʙʣʠʮʘ 4.3 ï ʉʭʝʤʘ ʵʣʶʠʨʦʚʘʥʠʷ ʚʝʱʝʩʪʚ ʢʦʣʦʥʢʠ ˉ2 ʠʟ ʵʢʩʪʨʘʢʪʘ ʩʳʨʴʷ ʘʣʦʵ 

ʜʨʝʚʦʚʠʜʥʦʛʦ ʤʝʪʦʜʦʤ ʢʦʣʦʥʦʯʥʦʡ ʭʨʦʤʘʪʦʛʨʘʬʠʠ  

ʍʣʦʨʦʬʦʨʤ, % ʕʪʘʥʦʣ, % ʆʙʲʝʤ, ʤʣ ʅʦʤʝʨ ʬʨʘʢʮʠʠ ʠʟ ʵʢʩʪʨʘʢʪʘ ʩʳʨʴʷ 

ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ 

100 % - 700 ʤʣ 1-7 

99 % 1 % 400 ʤʣ 8-11 

98 % 2 % 400 ʤʣ 12-15 

97 % 3 % 400 ʤʣ 16-19 

95 % 5 % 400 ʤʣ 20-23 

93 % 7 % 400 ʤʣ 24-27 

90 % 10 % 400 ʤʣ 28-31 

85 % 15 % 400 ʤʣ 32-35 

80 % 20 % 400 ʤʣ 36-39 

75 % 25 % 400 ʤʣ 40-43 

70 % 30 % 400 ʤʣ 44-47 
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60 % 40 % 400 ʤʣ 48-51 

50 % 50 % 400 ʤʣ 52-55 

40 % 60 % 400 ʤʣ 56-59 

30 % 70 % 400 ʤʣ 60-63 

20 % 80 % 400 ʤʣ 64-67 

- 100 % 400 ʤʣ 68-71 

 

ʊʘʙʣʠʮʘ 4.4 ï ʉʭʝʤʘ ʵʣʶʠʨʦʚʘʥʠʷ ʚʝʱʝʩʪʚ ʢʦʣʦʥʢʠ ˉ2 ʠʟ ʵʢʩʪʨʘʢʪʘ ʩʳʨʴʷ ʘʣʦʵ 

ʚʝʨʘ ʤʝʪʦʜʦʤ ʢʦʣʦʥʦʯʥʦʡ ʭʨʦʤʘʪʦʛʨʘʬʠʠ  

ʍʣʦʨʦʬʦʨʤ, % ʕʪʘʥʦʣ, % ʆʙʲʝʤ, ʤʣ ʅʦʤʝʨ ʬʨʘʢʮʠʠ ʠʟ ʵʢʩʪʨʘʢʪʘ ʩʳʨʴʷ 

ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ 

100 % - 400 ʤʣ 1-4 

99 % 1 % 600 ʤʣ 5-10 

97 % 3 % 600 ʤʣ 11-16 

95 % 5 % 400 ʤʣ 17-20 

93 % 7 % 400 ʤʣ 21-24 

90 % 10 % 400 ʤʣ 25-28 

85 % 15 % 400 ʤʣ 29-32 

80 % 20 % 400 ʤʣ 33-36 

75 % 25 % 400 ʤʣ 37-40 

70 % 30 % 400 ʤʣ 41-44 

60 % 40 % 400 ʤʣ 45-48 

50 % 50 % 400 ʤʣ 49-52 

40 % 60 % 400 ʤʣ 53-56 

30 % 70 % 400 ʤʣ 57-60 

20 % 80 % 400 ʤʣ 61-64 

- 100 % 400 ʤʣ 65-68 

 

ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʦʙʲʝʤ ʢʘʞʜʦʡ ʬʨʘʢʮʠʠ ʩʦʩʪʘʚʣʷʣ 100 ʤʣ, ʠʭ ʫʧʘʨʠʚʘʣʠ 

ʧʦʜ ʚʘʢʫʫʤʦʤ ʜʦ 8-10 ʤʣ. ɼʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʠʟʫʯʝʥʠʷ ʩʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʭ 

ʬʨʘʢʮʠʡ ʠʩʧʦʣʴʟʦʚʘʣʠ ʊʉʍ (ʨʠʩ. 4.2). ɼʣʷ ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ 

ʠʩʧʦʣʴʟʦʚʘʣʠ ʧʣʘʩʪʠʥ çʉʦʨʙʬʠʣ ʇʊʉʍ-ɸʌ-ɸ-ʋʌè, çʉʦʨʙʬʠʣ ʇʊʉʍ-ʇ-ɸ-ʋʌè ʚ 
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ʢʘʯʝʩʪʚʝ ʧʦʜʚʠʞʥʦʡ ʬʘʟʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ʭʣʦʨʦʬʦʨʤ ï ʩʧʠʨʪ ʵʪʠʣʦʚʳʡ 95% ï ʚʦʜʫ 

(26:16:1,5). ʈʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʦʮʝʥʠʚʘʣʠʩʴ ʚʠʟʫʘʣʴʥʦ ʧʨʠ ʜʥʝʚʥʦʤ ʩʚʝʪʝ, ʘ 

ʪʘʢʞʝ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʋʌ ʧʨʠ 254 ʠ 365.  

  

4.3. ʀʩʩʣʝʜʦʚʘʥʠʝ ʬʨʘʢʮʠʡ, ʩʦʜʝʨʞʘʱʠʭ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʚʝʱʝʩʪʚʘ, 

ʚʳʜʝʣʝʥʥʳʝ ʠʟ ʣʠʩʪʴʝʚ ʠ ʧʦʙʝʛʦʚ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ  

ʉ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʊʉʍ ʚʳʷʚʣʝʥʳ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʬʨʘʢʮʠʠ ʩ 

ʜʦʤʠʥʠʨʫʶʱʠʤʠ ʚʝʱʝʩʪʚʘʤʠ [7]. 

11-18 ʬʨʘʢʮʠʠ ʠʟ ʢʦʣʦʥʢʠ ˉ1 ʥʘ ʧʦʣʠʘʤʠʜʝ (ʵʣʶʝʥʪ: ʚʦʜʘ 60% ï ʵʪʘʥʦʣ 

40%) ʠʟ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ ʠ ʘʣʦʵ ʚʝʨʘ ʙʳʣʠ ʚʳʙʨʘʥʳ ʥʘʤʠ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ 

ʠʟʫʯʝʥʠʷ. ʇʨʦʤʝʞʫʪʦʯʥʫʶ ʩʪʘʜʠʶ ʦʯʠʩʪʢʠ ʦʙʲʝʜʠʥʝʥʥʳʭ ʬʨʘʢʮʠʡ ʦʩʫʱʝʩʪʚʣʷʣʠ 

ʥʘ ʩʠʣʠʢʘʛʝʣʝ, ʵʣʶʝʥʪʦʤ ʩʣʫʞʠʣ ʨʘʩʪʚʦʨ ʭʣʦʨʦʬʦʨʤʘ ʩʦ ʩʧʠʨʪʦʤ ʚ ʨʘʟʣʠʯʥʳʭ 

ʩʦʦʪʥʦʰʝʥʠʷʭ, ʧʨʠ ʵʪʦʤ ʮʝʣʝʚʳʝ ʚʝʱʝʩʪʚʘ ʦʙʥʘʨʫʞʝʥʳ ʚʦ ʬʨʘʢʮʠʠ 6 (ʵʣʶʝʥʪ: 

ʭʣʦʨʦʬʦʨʤ 80% ï ʵʪʘʥʦʣ 20%). ɿʘʚʝʨʰʘʶʱʠʡ ʵʪʘʧ ʦʯʠʩʪʢʠ ʬʨʘʢʮʠʠ 6 

ʦʩʫʱʝʩʪʚʣʷʣʠ ʥʘ ʧʦʣʠʘʤʠʜʝ ʩ ʭʣʦʨʦʬʦʨʤʦʤ ʠ ʵʪʘʥʦʣʦʤ ʚ ʢʘʯʝʩʪʚʝ ʵʣʶʝʥʪʦʚ ʚ 

ʛʨʘʜʠʝʥʪʥʦʤ ʨʝʞʠʤʝ. ɼʠʘʛʥʦʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʝ ʩʦʝʜʠʥʝʥʠʷ ʚ ʚʠʜʝ ʢʨʠʩʪʘʣʣʦʚ 

ʙr ʣʠ ʥʘʡʜʝʥʳ ʚʦ ʬʨʘʢʮʠʷʭ 4 ʧʦʩʣʝ ʫʧʘʨʠʚʘʥʠʷ (ʵʣʶʝʥʪ: ʭʣʦʨʦʬʦʨʤ 90% ï ʵʪʘʥʦʣ 

10%) ʠ 5(ʵʣʶʝʥʪ: ʭʣʦʨʦʬʦʨʤ 85% ï ʵʪʘʥʦʣ 15%). 

 ʀʟ ʤʘʪʦʯʥʠʢʘ ʬʨʘʢʮʠʠ 11 ʢʦʣʦʥʢʠ ˉ 2 ʥʘ ʩʠʣʠʢʘʛʝʣʝ (ʜʣʷ ʘʣʦʵ 

ʜʨʝʚʦʚʠʜʥʦʛʦ ï ʧʦʜʚʠʞʥʘʷ ʬʘʟʘ: ʩʤʝʩʴ ʵʪʠʣʦʚʦʛʦ ʩʧʠʨʪʘ ʠ ʭʣʦʨʦʬʦʨʤʘ ʚ 

ʩʦʦʪʥʦʰʝʥʠʠ 1:99; ʜʣʷ ʘʣʦʵ ʚʝʨʘ ï ʧʦʜʚʠʞʥʘʷ ʬʘʟʘ: ʩʤʝʩʴ ʵʪʠʣʦʚʦʛʦ ʩʧʠʨʪʘ ʠ 

ʭʣʦʨʦʬʦʨʤʘ ʚ ʩʦʦʪʥʦʰʝʥʠʠ  3:97) ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʊʉʍ ʟʘʬʠʢʩʠʨʦʚʘʥʦ 

ʩʦʝʜʠʥʝʥʠʝ ʪʝʤʥʦ-ʢʨʘʩʥʦʡ ʬʣʫʦʨʝʩʮʝʥʮʠʠ ʧʨʠ 365 ʥʤ.  ɿʘʢʣʶʯʠʪʝʣʴʥʳʡ ʵʪʘʧ 

ʦʯʠʩʪʢʠ ʬʨʘʢʮʠʠ 11 ï ʨʝʭʨʦʤʘʪʦʛʨʘʬʠʷ ʥʘ ʢʦʣʦʥʢʝ ʩ ʧʦʣʠʘʤʠʜʦʤ, ʚ ʢʘʯʝʩʪʚʝ 

ʵʣʶʝʥʪʘ ʚʳʩʪʫʧʘʣʘ H2O ʦʯʠʱʝʥʥʘʷ ʠ C2H5OH ʚ ʛʨʘʜʠʝʥʪʥʦʤ ʨʝʞʠʤʝ, ʟʘʢʘʥʯʠʚʘʷ 

ʚʦʜʥʳʤ ʨʘʩʪʚʦʨʦʤ NaHCO3. ʇʨʠ ʵʣʶʠʨʦʚʘʥʠʠ 96,6% C2H5OH ʙʳʣʠ ʧʦʣʫʯʝʥʳ 

ʢʨʠʩʪʘʣʣʳ ʯʠʩʪʦʛʦ ʚʝʱʝʩʪʚʘ. 
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4.4. ʀʜʝʥʪʠʬʠʢʘʮʠʷ ʚʳʜʝʣʝʥʥʳʭ ʚʝʱʝʩʪʚ ʠ ʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʦʚʦʜʠʤʳʭ ʥʘʤʠ ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʟ 

ʩʚʝʞʠʭ ʣʠʩʪʴʝʚ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ ʠ ʘʣʦʵ ʚʝʨʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʥʦʛʦʢʨʘʪʥʦʡ 

ʢʦʣʦʥʦʯʥʦʡ ʭʨʦʤʘʪʦʛʨʘʬʠʠ ʥʘ ʩʠʣʠʢʘʛʝʣʝ, ʧʦʣʠʘʤʠʜʝ ʠ ʨʘʟʣʠʯʥʳʭ ʵʣʶʝʥʪʥʳʭ 

ʩʤʝʩʷʭ ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʜʦʤʠʥʠʨʫʶʱʠʝ ʚʝʱʝʩʪʚʘ, ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʥʳʝ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʋʌ, 1ʅ-ʗʄʈ-, 13ʉ-ʗʄʈ-ʩʧʝʢʪʨʦʩʢʦʧʠʠ ʠ ʤʘʩʩ-ʩʧʝʢʪʨʦʤʝʪʨʠʠ ʢʘʢ 

ʙʘʨʙʘʣʦʠʥ, ʠʟʚʝʩʪʥʳʡ ʢʘʢ ʩʤʝʩʴ ʠʟʦʤʝʨʦʚ ʘʣʦʠʥʘ ɸ (1ʘ) ʠ ʘʣʦʠʥʘ ɺ (1ʙ), ʠ 

ʘʣʦʵʥʠʥ (2)  (ʨʠʩ. 4.9 ï 4.13). 

ʗʄʈ 1ʅ ʩʧʝʢʪʨʳ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠ ʥʘ ʧʨʠʙʦʨʝ  çBruker AM 300è (300 ʄɻʮ), 

ʗʄʈ 13ʉ ʩʧʝʢʪʨʳ ï ʥʘ çBruker DRX 500è (126.76 ʄɻʮ), ʤʘʩʩ-ʩʧʝʢʪʨʳ ï ʥʘ çKratos 

MS-30è, ʵʣʝʢʪʨʦʥʥʳʝ ʩʧʝʢʪʨʳ ʬʠʢʩʠʨʦʚʘʣʠ ʧʨʠ ʧʦʤʦʱʠ çSpecord 40è (Analytik 

Jena), Unico 2800, çʉʌ-2000è. 

ʉʧʝʢʪʨʘʣʴʥʳʝ ʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʦʝʜʠʥʝʥʠʡ, 

ʚʳʜʝʣʝʥʥʳʭ ʠʟ ʩʳʨʴʷ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ ʠ ʘʣʦʵ ʚʝʨʘ, ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 4.5. 

ʊʘʙʣʠʮʘ 4.5 ï ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʝʱʝʩʪʚ, ʚʳʜʝʣʝʥʥʳʭ ʠʟ ʵʢʩʪʨʘʢʪʘ ʣʠʩʪʴʝʚ ʠ 

ʧʦʙʝʛʦʚ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ ʤʝʪʦʜʦʤ ʢʦʣʦʥʦʯʥʦʡ ʭʨʦʤʘʪʦʛʨʘʬʠʠ 
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ʀʛʦʣʴʯʘʪʳʝ ʢʨʠʩʪʘʣʣʳ 

ʦʨʘʥʞʝʚʦʛʦ ʮʚʝʪʘ 

ɹʘʨʙʘʣʦʠʥ (1, 2).   ʂʨʠʩʪʘʣʣʳ ʞʝʣʪʦʛʦ ʮʚʝʪʘ ʩʦʩʪʘʚʘ ʉ21ʅ22ʆ9, ʪ.ʧʣ. 147-149 

ʦʉ (ʚʦʜʥʳʡ ʩʧʠʨʪ).  ʋʌ-ʩʧʝʢʪʨ (EtOH, lmax,  ʥʤ): 270 299, 360 ʥʤ.  

Cʧʝʢʪʨ ʗʄʈ 1ʅ (300 ʄɻʮ, ɼʄʉʆ-d6, ŭ, ʤ.ʜ., J/ɻʮ):  4.57 (2ʅ, ʜ, J = 7.5,  

CH2OH-ʛʨʫʧʧʘ), 4.63 (1H, ʜ, J = 7, ʅ-10),   3.0-4.7 (6ʅ ʛʣʶʢʦʧʠʨʘʥʦʟʳ), 4.78 (1ʅ, 

ʜ, J = 7.2, ʅ-1ô ʛʣʶʢʦʧʠʨʘʥʦʟʳ), 7.22 (1ʅ, ʜ, J = 2.0,   ʅ-2), 7.32 (1H, ʪ, J = 7.5,  ʅ-

6), 7.69 (1ʅ, ʜ, J = 2.0,   ʅ-4), 7.80 (1ʅ, ʜʜ, J = 1.5 ʠ 8.0,  ʅ-7), 8.43 (1ʅ,), 7.87  (1ʅ, 

ʜʜ, J = 1.5 ʠ 8.0,  ʅ-5), 12.46 (1H, c, ʆʅ-ʛʨʫʧʧʘ ʧʨʠ ʉ-1), 12.58 (1H, c, ʆʅ-ʛʨʫʧʧʘ 

ʧʨʠ ʉ-8). 

ʉʧʝʢʪʨ ʗʄʈ 13ʉ (126.76 ʄɻʮ, DMSO-d6, ŭʉ, ʤ.ʜ.): 193.35 (ʉ-9), 161.69 (ʉ-8), 

161,52 (ʉ-1), 151.05 (ʉ-3), 137.98 (ʉ-6), 119.76 (ʉ-5), 118.35 (ʉ-4), 116.88 (ʉ-7), 

114.36 (ʉ-2), 82.76 (C-1ô ʛʣʶʢʦʟʳ), 80.36 (C-5ô ʛʣʶʢʦʟʳ), 78.57 (C-3ô ʛʣʶʢʦʟʳ), 

73.21 (C-2ô ʛʣʶʢʦʟʳ), 70.03 (C-4ô ʛʣʶʢʦʟʳ), 62.01 (CH2OH-ʛʨʫʧʧʘ ʧʨʠ ʉ-3), 61.23 

(C-6ô ʛʣʶʢʦʟʳ), 52.08 (ʉ-10). 

ʄʘʩʩ-ʩʧʝʢʪʨ (HR-ESI-MS, 180 ʦʉ, m/z): m/z 441.1908 [M+Na]+. 
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ɸʣʦʵʥʠʥ (3): 4-ʤʝʪʦʢʩʠ-6-(2ǋ-ɓ-D-ʛʣʶʢʦʧʠʨʘʥʦʟʠʣ-4ǋ-ʛʠʜʨʦʢʩʠ-6ǋ-

ʤʝʪʠʣʬʝʥʠʣ)-2-ʧʠʨʦʥ.  ʉʚʝʪʣʦ-ʞʝʣʪʳʝ ʠʛʦʣʴʯʘʪʳʝ ʢʨʠʩʪʘʣʣʳ ʩʦʩʪʘʚʘ C19H22O10, 

ʪ.ʧʣ.  144-146ÁC (ʚʦʜʥʳʡ ʩʧʠʨʪ). ʋʌ-ʩʧʝʢʪʨ (EtOH, lmax, ʥʤ): 229ʧʣ., 306.  

Cʧʝʢʪʨ ʗʄʈ 1ʅ (300 ʄɻʮ, ɼʄʉʆ-d6, ŭ, ʤ.ʜ., J/ɻʮ):  2.12 (3ʅ, ʩ, 

ʘʨʦʤʘʪʠʯʝʩʢʘʷ ʉʅ3 ʧʨʠ ʉ-2ô), 3.1-5.0 (6ʅ ʛʣʶʢʦʧʠʨʘʥʦʟʳ), 3.83 (3H, ʩ, ʆʉʅ3 ʧʨʠ 

ʉ-4), 4.82 (1ʅ, ʜ, J = 7, ʅ-1ôô ʛʣʶʢʦʧʠʨʘʥʦʟʳ), 5.58 (1ʅ, J = 2, ʅ-3), 6.24 (1ʅ,  J = 2, 

ʅ-5), 6.35 (1ʅ, J = 2, ʅ-5),  6.48 (1ʅ, J = 2, ʅ-5ô), 10.87 (1H, c, ʆʅ-ʛʨʫʧʧʘ ʧʨʠ ʉ-4ô).  

ʉʧʝʢʪʨ ʗʄʈ 13ʉ (126.76 ʄɻʮ, DMSO-d6, ŭʉ, ʤ.ʜ.): 19.80 (C-2ǋ CH3), 56.25 (C-

4, CH3O), 60.62 (C-6ôô ʛʣʶʢʦʟʳ), 69.49 (C-4ôô ʛʣʶʢʦʟʳ), 73.23 (C-2ôô ʛʣʶʢʦʟʳ), 

76.67 (C-3ôô ʛʣʶʢʦʟʳ), 77.08 (C-5ôô ʛʣʶʢʦʟʳ), 87.87 (C-5), 101.23 (C-3), 100.78 (C-

1ôô ʛʣʶʢʦʟʳ),  104.28 (C-5ô), 110.77 (C-3ô), 113.37 (C-1ô), 138.96 (C-1ô), 156.59 (C-

6), 157.91 (C-4ô), 159.49 (C-4), 164.09 (C-6ô), 171.01 (C-2). 

ʄʘʩʩ-ʩʧʝʢʪʨ (HR-ESI-MS, 180 ʦʉ, m/z): m/z 411.1285 [M+H]+, m/z 433.1106 

[M+Na]+, m/z  449.0855 [M+K]+. 

ʕʤʦʜʠʥ (4). (1,6,8-ʪʨʠʛʠʜʨʦʢʩʠ-3-ʤʝʪʠʣʘʥʪʨʘʭʠʥʦʥ). ʀʛʦʣʴʯʘʪʳʝ ʢʨʠʩʪʘʣʣʳ 

ʦʨʘʥʞʝʚʦʛʦ ʮʚʝʪʘ ʩʦʩʪʘʚʘ ʉ15ʅ10ʆ5, ʄʘʩʩ-ʩʧʝʢʪʨ (70 eV, 200 ʦʉ, m/z, %): ʄ+ 270 

(100 %), 255 (3 %), 253 (8), 242 (7), 241 (23), 214 (4), 213 (17), max, ʥʤ): 222, 250, 

lʪ.ʧʣ. 254-255 ʦʉ (ʭʣʦʨʦʬʦʨʤ-EtOH). ʋʌ-ʩʧʝʢʪʨ (EtOH, 268, 290, 439, 461ʧʣ. 

Cʧʝʢʪʨ ʗʄʈ 1ʅ (300 ʄɻʮ, ɼʄʉʆ-d6, ŭ, ʤ.ʜ., J/ɻʮ): 2.38 (3ʅ, ʩ, ʘʨʦʤʘʪʠʯʝʩʢʘʷ ʉʅ3 

ʧʨʠ ʉ-3), 6.55 (1ʅ, ʜ, J=2.5, ʅ-7), 7.09 (2H, c, ʅ-2 ʠ ʅ-4), 7.45 (1H, ʜ, J=2.5, ʅ-5), 

11,19 (1ʅ, ʫʰ. ʩ, 6-ʆʅ-ʛʨʫʧʧʘ), 11.92 ʠ 12.00 (1H, c, ʆʅ-ʛʨʫʧʧʳ ʧʨʠ ʉ-1 ʠ ʉ-8). 
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ʈʠʩʫʥʦʢ 4.9  1ʅ-ʗʄʈ ʩʧʝʢʪʨ ʙʘʨʙʘʣʦʠʥʘ ʚ DMSO-d6. 

 

 

ʈʠʩʫʥʦʢ 4.10  13ʉ-ʗʄʈ ʩʧʝʢʪʨ ʙʘʨʙʘʣʦʠʥʘ ʚ DMSO-d6. 
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ʈʠʩʫʥʦʢ 4.11  1ʅ-ʗʄʈ ʩʧʝʢʪʨ ʘʣʦʵʥʠʥʘ ʚ DMSO-d6. 

 
ʈʠʩʫʥʦʢ 4.12  13ʉ-ʗʄʈ ʩʧʝʢʪʨ ʘʣʦʵʥʠʥʘ ʚ DMSO-d6. 

 



84 

 

 

ʈʠʩʫʥʦʢ 4.13  ʄʘʩʩ-ʩʧʝʢʪʨ ʘʣʦʵʥʠʥʘ. 

 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʙʘʨʙʘʣʦʠʥ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʤʝʩʴ ʜʚʫʭ ʩʪʝʨʝʠʟʦʤʝʨʦʚ ï 

ʘʣʦʠʥʘ ɸ ʠ ʘʣʦʠʥʘ ɺ, ʤʦʣʝʢʫʣʷʨʥʘʷ ʤʘʩʩʘ ʢʦʪʦʨʳʭ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʜʘʥʥʳʤʠ 

ʤʘʩʩ-ʩʧʝʢʪʨʦʤʝʪʨʠʠ: m/z 441.1908 [M+Na]+. 
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ɺ ʩʧʝʢʪʨʝ ʗʄʈ 1ʅ ʧʨʠʩʫʪʩʪʚʫʶʪ ʦʜʥʦʧʨʦʪʦʥʥʳʝ ʩʠʥʛʣʝʪʥʳʝ ʩʠʛʥʘʣʳ ʧʨʠ 

12.46 ʤ.ʜ. ʠ 12.58 ʤ.ʜ., ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʆʅ-ʛʨʫʧʧ ʧʨʠ ʉ-1 ʠ ʉ-8 ʤʦʣʝʢʫʣʳ 

ʘʥʪʨʘʮʝʥʧʨʦʠʟʚʦʜʥʳʭ (ʨʠʩ. 4.9). ɺ ʩʧʝʢʪʨʝ ʗʄʈ 1ʅ   ʦʙʥʘʨʫʞʝʥʳ ʪʘʢʞʝ ʩʠʛʥʘʣʳ 

ʘʨʦʤʘʪʠʯʝʩʢʠʭ ʧʨʦʪʦʥʦʚ ʧʨʠ 7.22 ʤ.ʜ.  (1ʅ, ʜ, J = 2.0,   ʅ-2), 7.32 (1H, ʪ, J = 7.5,  

ʅ-6), 7.69 (1ʅ, ʜ, J = 2.0,   ʅ-4), 7.80 (1ʅ, ʜʜ, J = 1.5 ʠ 8.0,  ʅ-7), 8.43 (1ʅ,), 7.87  

(1ʅ, ʜʜ, J = 1.5 ʠ 8.0,  ʅ-5), ʧʦʜʪʚʝʨʞʜʘʶʱʠʭ ʥʘʣʠʯʠʝ ʟʘʤʝʩʪʠʪʝʣʝʡ ʚ  ʤʦʣʝʢʫʣʝ 

ʙʘʨʙʘʣʦʠʥʘ (1 ʠ 2) ʚ ʧʦʣʦʞʝʥʠʷʭ ʉ-1,  ʉ-3 ʠ ʉ-8.  

ʇʨʠʨʦʜʘ ʟʘʤʝʩʪʠʪʝʣʷ (CH2OH-ʛʨʫʧʧʘ) ʚ ʧʦʣʦʞʝʥʠʠ ʉ-3 ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ 

ʥʘʣʠʯʠʝʤ ʚ ʩʧʝʢʪʨʝ ʗʄʈ 1ʅ   ʜʚʫʭʧʨʦʪʦʥʥʦʛʦ ʜʫʙʣʝʪʥʦʛʦ ʩʠʛʥʘʣʘ ʧʨʠ   4.57 ʤ.ʜ. ʩ 

ʢʦʥʩʪʘʥʪʦʡ ʩʧʠʥ-ʩʧʠʥʦʚʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ (ʂʉʉɺ) 7.5 ɻʮ. 

ɹʦʣʝʝ ʪʦʛʦ, ʚ ʩʧʝʢʪʨʝ ʗʄʈ 1ʅ ʘʥʪʨʘʮʝʥʧʨʦʠʟʚʦʜʥʳʭ 1 ʠ 2 ʦʙʥʘʨʫʞʝʥ ʧʨʠ 

4.63 ʤ.ʜ.  ʦʜʥʦʧʨʦʪʦʥʥʳʡ ʜʫʙʣʝʪʥʳʡ ʩʠʛʥʘʣ ʧʨʦʪʦʥʘ ʧʨʠ ʉ-10 ʩ ʂʉʉɺ 7 ɻʮ. ʕʪʦʪ 

ʚʳʚʦʜ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʪʝʤ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦʤ ʚ ʩʧʝʢʪʨ ʗʄʈ 13ʉ ʧʨʠʩʫʪʩʪʚʫʝʪ ʣʠʰʴ 

ʦʜʠʥ ʩʠʛʥʘʣ ʧʨʠ 193.35, ʧʨʠʥʘʜʣʝʞʘʱʠʡ ʢʘʨʙʦʥʠʣʴʥʦʡ ʛʨʫʧʧʝ ʧʨʠ ʉ-9 (ʨʠʩ. 4.10).  

ʅʘʣʠʯʠʝ ʚ ʤʦʣʝʢʫʣʝ ʘʥʪʨʘʮʝʥʧʨʦʠʟʚʦʜʥʳʭ 1 ʠ 2 ɓ-D-ʛʣʶʢʦʧʠʨʘʥʦʟʳ 

ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʜʘʥʥʳʤʠ 1ʅ-ʗʄʈ-ʩʧʝʢʪʨʦʩʢʦʧʠʠ: ʦʜʥʦʧʨʦʪʦʥʥʳʡ ʜʫʙʣʝʪʥʳʡ 

ʩʠʛʥʘʣ ʘʥʦʤʝʨʥʦʛʦ ʧʨʦʪʦʥʘ (ʅ-1ô) ʧʨʠ 4.78 ʤ.ʜ.  ʩ ʂʉʉɺ 7.2 ɻʮ.  ʆ ʧʨʠʩʦʝʜʠʥʝʥʠʠ 

ʛʣʶʢʦʟʳ ʚ ʧʦʣʦʞʝʥʠʝ ʉ-10 ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʉ-ʉ-ʩʚʷʟʠ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʚʝʣʠʯʠʥʳ 

ʭʠʤʠʯʝʩʢʠʭ ʩʜʚʠʛʦʚ ʚ 1ʅ-ʗʄʈ-ʩʧʝʢʪʨʝ ʧʨʦʪʦʥʘ ʧʨʠ ʉ-10 (4.78 ʤ.ʜ.) ʠ 

ʫʛʣʝʨʦʜʥʦʛʦ ʘʪʦʤʘ ʉ-10 ʚ 13ʉ-ʗʄʈ-ʩʧʝʢʪʨʝ ʧʨʠ 52.08 ʤ.ʜ. 

ɺ ʩʧʝʢʪʨʝ ʗʄʈ 1ʅ ʩʦʝʜʠʥʝʥʠʷ 4 ʧʨʠʩʫʪʩʪʚʫʶʪ ʩʠʛʥʘʣʳ ʘʨʦʤʘʪʠʯʝʩʢʠʭ 

ʧʨʦʪʦʥʦʚ ʧʨʠ 5.58 ʤ.ʜ. (1ʅ, J = 2, ʅ-3), 6.24 ʤ.ʜ. (1ʅ,  J = 2, ʅ-5), 6.35 ʤ.ʜ. (1ʅ, J = 

2, ʅ-5) ʠ  6.48 ʤ.ʜ. (1ʅ, J = 2, ʅ-5ô).  ɺ ʩʧʝʢʪʨʝ ʗʄʈ 1ʅ ʩʦʝʜʠʥʝʥʠʷ 4 ʦʙʥʘʨʫʞʝʥʳ 

ʪʨʝʭʧʨʦʪʦʥʥʳʝ ʩʠʥʛʣʝʪʥʳʝ ʩʠʛʥʘʣʳ ʧʨʠ 2.12 ʤ.ʜ. ʠ 3.83 ʤ.ʜ., ʧʨʠʥʘʜʣʝʞʘʱʠʝ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʘʨʦʤʘʪʠʯʝʩʢʦʝ ʉʅ3-ʛʨʫʧʧʝ ʧʨʠ ʉ-2ô ʠ ʆʉʅ3 ïʛʨʫʧʧʝ - ʧʨʠ ʉ-4 

(ʨʠʩ. 4.11). ɼʘʥʥʳʝ ʚʳʚʦʜʳ ʧʦʜʪʚʝʨʞʜʘʶʪʩʷ ʪʘʢʞʝ ʨʝʟʫʣʴʪʘʪʘʤʠ 13ʉ ʗʄʈ-

ʩʧʝʢʪʨʦʩʢʦʧʠʠ: ʩʠʛʥʘʣʳ ʧʨʠ 19.80 ʤ.ʜ. (C-2ǋ, CH3) ʠ 56.25 ʤ.ʜ.  (C-4, CH3O) (ʨʠʩ. 

4.12). 

ʆ ʥʘʣʠʯʠʠ ʚ ʤʦʣʝʢʫʣʝ ʩʦʝʜʠʥʝʥʠʷ 4 ʩʚʦʙʦʜʥʦʡ ʬʝʥʦʣʴʥʦʡ ʛʨʫʧʧʳ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʜʥʦʧʨʦʪʦʥʥʳʡ ʩʠʥʛʣʝʪʥʳʡ ʩʠʛʥʘʣ ʚ ʩʧʝʢʪʨʝ ʗʄʈ 1ʅ ʧʨʠ 10.87 
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ʤ.ʜ. ʅʘʣʠʯʠʝ ʚ ʩʧʝʢʪʨʝ ʗʄʈ 13ʉ ʩʦʝʜʠʥʝʥʠʷ 4 ʩʠʛʥʘʣʘ ʧʨʠ 171.01 ʤ.ʜ. 

ʧʦʜʪʚʝʨʞʜʘʝʪ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʚ ʤʦʣʝʢʫʣʝ ʜʘʥʥʦʛʦ ʚʝʱʝʩʪʚʘ ʧʨʠʩʫʪʩʪʚʫʝʪ 

ʢʘʨʙʦʥʠʣʴʥʘʷ ʛʨʫʧʧʘ. 

ʅʘʣʠʯʠʝ ʚ ʤʦʣʝʢʫʣʝ ʩʦʝʜʠʥʝʥʠʷ 4 ɓ-D-ʛʣʶʢʦʧʠʨʘʥʦʟʳ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ 

ʜʘʥʥʳʤʠ 1ʅ-ʗʄʈ-ʩʧʝʢʪʨʦʩʢʦʧʠʠ: ʦʜʥʦʧʨʦʪʦʥʥʳʡ ʜʫʙʣʝʪʥʳʡ ʩʠʛʥʘʣ ʘʥʦʤʝʨʥʦʛʦ 

ʧʨʦʪʦʥʘ (ʅ-1ôô) ʧʨʠ 4.82 ʤ.ʜ.  ʩ ʂʉʉɺ 7.0 ɻʮ.  ʆ ʧʨʠʩʦʝʜʠʥʝʥʠʠ ʛʣʶʢʦʟʳ ʚ 

ʧʦʣʦʞʝʥʠʝ (C-6ô), ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʚʝʣʠʯʠʥʘ ʭʠʤʠʯʝʩʢʦʛʦ ʩʜʚʠʛʘ ʚ 13ʉ-ʗʄʈ-

ʩʧʝʢʪʨʝ ʫʛʣʝʨʦʜʥʦʛʦ ʘʪʦʤʘ 6ô: 164.09 ʤ.ʜ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʝʜʠʥʝʥʠʝ 4 ʠʤʝʝʪ ʩʪʨʦʝʥʠʝ 4-ʤʝʪʦʢʩʠ-6-(2ǋ-ɓ-D-

ʛʣʶʢʦʧʠʨʘʥʦʟʠʣ-4ǋ-ʛʠʜʨʦʢʩʠ-6ǋ-ʤʝʪʠʣʬʝʥʠʣ)-2-ʧʠʨʦʥʘ ʠ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʦ ʢʘʢ 

ʘʣʦʵʥʠʥ.  ʉʪʨʦʝʥʠʝ ʘʣʦʵʥʠʥʘ (4) ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʪʘʢʞʝ ʜʘʥʥʳʤʠ ʤʘʩʩ-

ʩʧʝʢʪʨʦʤʝʪʨʠʠ: m/z 411.1285 [M+H]+,  m/z 433.1106 [M+Na]+, m/z  449.0855 [M+K]+ 

(ʨʠʩ. 4.13). 

ʉʦʝʜʠʥʝʥʠʝ (4)  ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʦ ʥʘʤʠ ʢʘʢ 1,6,8-ʪʨʠʛʠʜʨʦʢʩʠ-3-

ʤʝʪʠʣʘʥʪʨʘʭʠʥʦʥ (ʵʤʦʜʠʥ) ʥʘ ʦʩʥʦʚʘʥʠʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʤʠʭ ʢʦʥʩʪʘʥʪ, ʘ ʪʘʢʞʝ 

ʜʘʥʥʳʭ ʋʌ-, 1ʅ-ʗʄʈ-, 13ʉ-ʗʄʈ-ʩʧʝʢʪʨʦʩʢʦʧʠʠ ʠ ʤʘʩʩ-ʩʧʝʢʪʨʦʤʝʪʨʠʠ (m/z:  ʄ+ 

270). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʦʤʠʥʠʨʫʶʱʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʧʦʙʝʛʦʚ ʠ ʣʠʩʪʴʝʚ ʘʣʦʵ 

ʜʨʝʚʦʚʠʜʥʦʛʦ ʠ ʘʣʦʵ ʚʝʨʘ ʷʚʣʷʶʪʩʷ ʘʥʪʨʘʮʝʥʧʨʦʠʟʚʦʜʥʳʝ ʙʘʨʙʘʣʦʠʥ (1 ʠ 2) ʠ 

ʵʤʦʜʠʥ (4), ʘ ʪʘʢʞʝ ʘʣʦʵʥʠʥ (3). ʉʦʝʜʠʥʝʥʠʷ 1-4 ʚʧʝʨʚʳʝ ʚʳʜʝʣʝʥʳ ʠʟ   ʩʚʝʞʠʭ 

ʧʦʙʝʛʦʚ ʠ ʣʠʩʪʴʝʚ ʘʣʦʵ ʚʝʨʘ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. 
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ɺʓɺʆɼʓ ʂ ɻʃɸɺɽ 4 

1. ʅʘʯʘʣʴʥʳʡ ʵʪʘʧ ʬʠʪʦʭʠʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʤʝʪʦʜʦʤ ʪʦʥʢʦʩʣʦʡʥʦʡ 

ʭʨʦʤʘʪʦʛʨʘʬʠʠ ʜʘʣ ʚʦʟʤʦʞʥʦʩʪʴ ʟʘʬʠʢʩʠʨʦʚʘʪʴ, ʯʪʦ ʚ ʩʦʩʪʘʚʝ ʩʳʨʴʷ ʘʣʦʵ 

ʜʨʝʚʦʚʠʜʥʦʛʦ ʠ ʘʣʦʵ ʚʝʨʘ ʧʨʠʩʫʪʩʪʚʫʶʪ ʦʜʠʥʘʢʦʚʳʝ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʝ 

ʚʝʱʝʩʪʚʘ. 

2. ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʠʭ ʧʨʦʬʠʣʝʡ 

ʚʦʜʥʦ-ʩʧʠʨʪʦʚʳʭ ʵʢʩʪʨʘʢʪʦʚ ʠʟ ʩʳʨʴʷ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ ʠ ʘʣʦʵ ʚʝʨʘ ʧʦʜ ʋʌ 

ʠʟʣʫʯʝʥʠʝʤ ʧʨʠ 365 ʥʤ ʙʘʨʙʘʣʦʠʥ ʟʘʬʠʢʩʠʨʦʚʘʥ ʚ ʬʦʨʤʝ ʧʷʪʥʘ ʩ ʣʠʤʦʥʥʦ-ʞʝʣʪʦʡ 

ʬʣʫʦʨʝʩʮʝʥʮʠʝʡ ʧʨʠ  Rf å 0,52, ʧʷʪʥʦ ʘʣʦʵʥʠʥʘ ʧʨʠ Rf å 0,45 ʩ ʛʦʣʫʙʦʡ 

ʬʣʫʦʨʝʩʮʝʥʮʠʝʡ, ʧʷʪʥʦ ʘʣʦʵ-ʵʤʦʜʠʥʘ ʧʨʠ Rf å 0,9 ʩ ʪʝʤʥʦ-ʦʨʘʥʞʝʚʦʡ 

ʬʣʫʦʨʝʩʮʝʥʮʠʝʡ. 

3. ʅʘ ʵʣʝʢʪʨʦʥʥʳʭ ʩʧʝʢʪʨʘʭ ʚʦʜʥʦ-ʩʧʠʨʪʦʚʳʭ ʠʟʚʣʝʯʝʥʠʡ ʠʟ ʩʳʨʴʷ ʘʣʦʵ 

ʜʨʝʚʦʚʠʜʥʦʛʦ ʠ ʘʣʦʵ ʚʝʨʘ ʦʙʥʘʨʫʞʝʥ ʚʢʣʘʜ ʚ ʢʨʠʚʫʶ ʧʦʛʣʦʱʝʥʠʷ ʘʣʦʵʥʠʥʘ ʚ 

ʦʙʣʘʩʪʠ 300-310 ʥʤ ʠ ʙʘʨʙʘʣʦʠʥʘ ʚ ʦʙʣʘʩʪʠ 290-310 ʥʤ ʠ 350-390 ʥʤ. ɺʢʣʘʜ 

ʘʥʪʨʘʮʝʥʧʨʦʠʟʚʦʜʥʳʭ ʚ ʩʧʝʢʪʨ ʃʈʉ ʠ ʃʈʇ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ 

ʥʘʣʠʯʠʝʤ ʙʘʪʦʭʨʦʤʥʦʛʦ ʩʜʚʠʛʘ ʜʣʠʥʥʦʚʦʣʥʦʚʦʡ ʧʦʣʦʩʳ ʚ ʱ-ʘ ʩʨʝʜʝ ʠ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʤʠ ʩʧʝʢʪʨʘʤʠ ʩ ʤʘʢʩʠʤʫʤʦʤ ʧʦʛʣʦʱʝʥʠʷ 412-416 ʥʤ. 

4. ʀʟ ʩʳʨʴʷ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ ʠ ʘʣʦʵ ʚʝʨʘ ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʠ 

ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʋʌ-, 1ʅ-ʗʄʈ-, 13ʉ-ʗʄʈ-ʩʧʝʢʪʨʦʩʢʦʧʠʠ ʠ 

ʤʘʩʩ-ʩʧʝʢʪʨʦʤʝʪʨʠʠ, ʘ ʪʘʢʞʝ ʨʝʟʫʣʴʪʘʪʦʚ ʭʠʤʠʯʝʩʢʠʭ ʧʨʝʚʨʘʱʝʥʠʡ ʩʣʝʜʫʶʱʠʝ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʚʝʱʝʩʪʚʘ ï ʙʘʨʙʘʣʦʠʥ, ʘʣʦʵʥʠʥ ʠ ʵʤʦʜʠʥ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ 

ʜʦʤʠʥʠʨʫʶʱʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʠʩʩʣʝʜʫʝʤʳʭ ʚʠʜʦʚ ʩʳʨʴʷ. ʀʟ ʩʳʨʴʷ ʘʣʦʵ ʚʝʨʘ 

ʜʘʥʥʳʝ ʩʦʝʜʠʥʝʥʠʷ ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʚʧʝʨʚʳʝ. 

5. ʈʝʟʫʣʴʪʘʪʳ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʩʳʨʴʷ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ ʠ ʘʣʦʵ ʚʝʨʘ 

ʣʝʛʣʠ ʚ ʦʩʥʦʚʫ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʥʘʤʠ ʤʝʪʦʜʠʢ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʩʳʨʴʷ, ʧʨʝʧʘʨʘʪʦʚ 

ʥʘ ʠʭ ʦʩʥʦʚʝ ʠ ʯʠʩʣʦʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ. 
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ɻʃɸɺɸ 5. ʈɸɿʈɸɹʆʊʂɸ ʄɽʊʆɼʀʂ ʂɸʏɽʉʊɺɽʅʅʆɻʆ ʀ 

ʂʆʃʀʏɽʉʊɺɽʅʅʆɻʆ ɸʅɸʃʀɿɸ ʃʀʉʊʔɽɺ ʀ ʇʆɹɽɻʆɺ ɸʃʆʕ 

ɼʈɽɺʆɺʀɼʅʆɻʆ ʀ ɸʃʆʕ ɺɽʈɸ 

 

 

 

ʃʠʩʪʴʷ ʘʣʦʵ ʚʝʨʘ ʠ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ ʷʚʣʷʶʪʩʷ ʮʝʥʥʳʤ ʩʳʨʴʝʤ, ʢʦʪʦʨʦʝ 

ʥʘʰʣʦ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ 

ʢʦʩʤʝʪʦʣʦʛʠʠ.  ʊʘʢ ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʨʝʝʩʪʨʝ ʃʉ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʨʘʟʣʠʯʥʳʝ 

ʣʝʢʘʨʩʪʚʝʥʥʳʝ ʬʦʨʤʳ ʥʘ ʦʩʥʦʚʝ ʩʦʢʘ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ (çɸʣʦʵ ʵʢʩʪʨʘʢʪ 

ʞʠʜʢʠʡè; çɸʣʦʵ ʩʦʢè; çɸʣʦʵ ʵʢʩʪʨʘʢʪ ʩʫʭʦʡè, çɸʣʦʵ ʣʠʥʠʤʝʥʪè ʠ ʪ.ʜ.), ʦʜʥʘʢʦ ʟʘ 

ʨʫʙʝʞʦʤ ʧʨʝʧʘʨʘʪʦʚ ʥʘ ʦʩʥʦʚʝ ʘʣʦʵ ʚʝʨʘ ʚ ʜʝʩʷʪʢʠ ʨʘʟ ʙʦʣʴʰʝ. ʆʩʥʦʚʥʦʡ 

ʧʨʠʯʠʥʦʡ ʩʢʫʜʥʦʛʦ ʘʩʩʦʨʪʠʤʝʥʪʘ ʷʚʣʷʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝ ʥʦʨʤʘʪʠʚʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ 

ʥʘ ʜʘʥʥʳʝ ʚʠʜʳ ʩʳʨʴʷ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʘʢʪʫʘʣʴʥʳʤ 

ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʦʚ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ, ʚ ʦʩʥʦʚʝ ʢʦʪʦʨʳʭ ʣʝʞʘʪ ʤʝʪʦʜʠʢʠ 

ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ.  

ʉʦʛʣʘʩʥʦ ʪʨʝʙʦʚʘʥʠʷʤ ʅɼ ʥʘ ʣʝʢʘʨʩʪʚʝʥʥʦʝ ʨʘʩʪʠʪʝʣʴʥʦʝ ʩʳʨʴʸ, 

ʬʘʨʤʘʢʦʛʥʦʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʨʘʟʨʘʙʦʪʢʫ ʢʘʢ ʢʘʯʝʩʪʚʝʥʥʦʛʦ, ʪʘʢ ʠ 

ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ, 

ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʦʩʥʦʚʥʳʝ ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʣʝʢʘʨʩʪʚʝʥʥʳʭ 

ʨʘʩʪʠʪʝʣʴʥʳʭ ʧʨʝʧʘʨʘʪʦʚ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʥʘʣʠʟʘ ʥʦʨʤʘʪʠʚʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʩʪʨʘʥ ʤʠʨʘ ʙʳʣʦ 

ʚʳʷʚʣʝʥʦ, ʯʪʦ ʚ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʬʘʨʤʘʢʦʧʝʝ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʍIV 

ʠʟʜʘʥʠʷ ʬʘʨʤʘʢʦʧʝʡʥʘʷ ʩʪʘʪʴʷ ʥʘ ʣʠʩʪʴʷ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ ʦʪʩʫʪʩʪʚʫʝʪ, ʘ ʚ 

ɹʨʠʪʘʥʩʢʦʡ, ʗʧʦʥʩʢʦʡ, ɽʚʨʦʧʝʡʩʢʦʡ ʬʘʨʤʘʢʦʧʝʷʭ ʠ ʬʘʨʤʘʢʦʧʝʝ ʉʐɸ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʣʠʰʴ ʬʘʨʤʘʢʦʧʝʡʥʳʝ ʩʪʘʪʴʠ ʥʘ ʃʈʉ ʘʣʦʵ ʚʝʨʘ [39, 40, 103, 108, 

125]. 

ɺ ɹʨʠʪʘʥʩʢʦʡ, ɽʚʨʦʧʝʡʩʢʦʡ, ʗʧʦʥʩʢʦʡ ʠ ɸʤʝʨʠʢʘʥʩʢʦʡ ʬʘʨʤʘʢʦʧʝʷʭ ʚ 

ʢʘʯʝʩʪʚʝ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʣʠʩʪʴʝʚ ʘʣʦʵ ʚʝʨʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʝʪʦʜ 
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ʪʦʥʢʦʩʣʦʡʥʦʡ ʭʨʦʤʘʪʦʛʨʘʬʠʠ, ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʤʝʪʘʥʦʣʘ ʠ ʥʘʛʨʝʚʘʥʠʝʤ ʜʦ ʢʠʧʝʥʠʷ 

ʠʩʭʦʜʥʦʛʦ ʨʘʩʪʚʦʨʘ. ʍʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʦʝ ʨʘʟʜʝʣʝʥʠʝ ʧʨʦʚʦʜʠʪʩʷ ʚ ʩʠʩʪʝʤʝ 

ʨʘʩʪʚʦʨʠʪʝʣʝʡ ʚʦʜʘ-ʤʝʪʘʥʦʣ-ʵʪʠʣʘʮʝʪʘʪ (13:17:100). ʆʙʥʘʨʫʞʝʥʠʝ ʚʝʱʝʩʪʚ 

ʦʩʫʱʝʩʪʚʣʷʶʪ ʚ ʋʌ-ʩʚʝʪʝ (365 ʥʤ) ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʦʙʨʘʙʦʪʘʚ ʨʘʩʪʚʦʨʦʤ 

ʛʠʜʨʦʢʩʠʜʘ ʢʘʣʠʷ ʚ ʤʝʪʘʥʦʣʝ. ʇʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʋʌ (365 ʥʤ) ʙʘʨʙʘʣʦʠʥ 

ʬʠʢʩʠʨʫʝʪʩʷ ʚ ʬʦʨʤʝ ʧʷʪʥʘ ʞʝʣʪʦʛʦ ʮʚʝʪʘ, ʘ ʘʣʦʵʥʠʥ - ʚ ʚʠʜʝ ʧʷʪʥʘ ʛʦʣʫʙʦʛʦ 

ʮʚʝʪʘ [32, 103, 108, 125]. 

ɺ ʢʘʯʝʩʪʚʝ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʚ ɹʨʠʪʘʥʩʢʦʡ, ʗʧʦʥʩʢʦʡ, ɽʚʨʦʧʝʡʩʢʦʡ 

ʬʘʨʤʘʢʦʧʝʷʭ ʠ ʬʘʨʤʘʢʦʧʝʝ ʉʐɸ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʝʩʢʠʡ ʤʝʪʦʜ, 

ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʨʦʮʝʥʪʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʧʨʦʠʟʚʦʜʥʳʭ ʛʠʜʨʦʢʩʠʘʥʪʨʘʮʝʥʘ, ʚ 

ʧʝʨʝʩʯʝʪʝ ʥʘ ʙʘʨʙʘʣʦʠʥ. 

ʉʦʛʣʘʩʥʦ ʤʝʪʦʜʠʢʝ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʝʩʢʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ, ʚ ʢʘʯʝʩʪʚʝ 

ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʜʣʠʥʳ ʚʦʣʥʳ ʜʣʷ ʩʳʨʴʷ ʘʣʦʵ ʚʝʨʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʟʥʘʯʝʥʠʝ 512 ʥʤ. 

ʆʜʥʘʢʦ ʤʝʪʦʜʠʢʘ ʤʥʦʛʦʩʪʘʜʠʡʥʘ, ʚ ʥʝʡ ʦʪʨʘʞʝʥʘ ʩʪʘʜʠʷ ʢʠʩʣʦʪʥʦʛʦ ʛʠʜʨʦʣʠʟʘ, ʘ 

ʪʘʢʞʝ ʵʢʩʪʨʘʢʮʠʷ ʩʳʨʴʷ ʷʜʦʚʠʪʳʤ ʨʘʩʪʚʦʨʠʪʝʣʝʤ ï ʤʝʪʘʥʦʣʦʤ [103, 104, 108, 

125]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ ʦʪʩʫʪʩʪʚʫʝʪ ʬʘʨʤʘʢʦʧʝʡʥʘʷ ʩʪʘʪʴʷ ʩ 

ʤʝʪʦʜʠʢʘʤʠ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʥʘ ʣʠʩʪʴʷ ʠ ʧʦʙʝʛʠ 

ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ ʠ ʘʣʦʵ ʚʝʨʘ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʨʦʙʣʝʤʘ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʩʳʨʴʷ 

ʘʣʦʵ ʘʢʪʫʘʣʴʥʘ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʠʟʫʯʝʥʠʷ. ʏʪʦ ʞʝ ʢʘʩʘʝʪʩʷ ʟʘʨʫʙʝʞʥʳʭ 

ʬʘʨʤʘʢʦʧʝʡ, ʪʦ ʤʝʪʦʜʠʢʘ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʩʫʤʤʳ 

ʘʥʪʨʘʮʝʥʧʨʦʠʟʚʦʜʥʳʭ ʚ ʩʳʨʴʝ ʘʣʦʵ ʚʝʨʘ ʷʚʣʷʝʪʩʷ ʪʨʫʜʦʝʤʢʦʡ ʠ ʤʥʦʛʦʩʪʘʜʠʡʥʦʡ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʚʳʰʝʠʟʣʦʞʝʥʥʦʛʦ, ʚʦʧʨʦʩ ʦ ʨʘʟʨʘʙʦʪʢʝ ʤʝʪʦʜʠʢ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ 

ʩʳʨʴʷ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ ʠ ʘʣʦʵ ʚʝʨʘ ʚʩʝ ʝʱʝ ʦʪʢʨʳʪ ʠ ʪʨʝʙʫʝʪ ʩʦʚʨʝʤʝʥʥʳʭ 

ʤʝʪʦʜʦʚ ʨʝʰʝʥʠʷ.  

  ɺ ʨʘʤʢʘʭ ʥʘʩʪʦʷʱʝʛʦ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣ ʠʟʫʯʝʥ 

ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʩʳʨʴʷ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ ʠ ʘʣʦʵ ʚʝʨʘ, ʘ ʪʘʢʞʝ ʦʙʦʟʥʘʯʝʥʦ 

ʜʦʤʠʥʠʨʫʶʱʝʝ ʘʥʪʨʘʮʝʥʧʨʦʠʟʚʦʜʥʦʝ ʚʝʱʝʩʪʚʦ ï ʙʘʨʙʘʣʦʠʥ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ 

ʜʘʥʥʦʝ ʩʦʝʜʠʥʝʥʠʝ ʩʣʝʜʫʝʪ ʦʧʠʨʘʪʴʩʷ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʤʝʪʦʜʠʢ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ 

ʩʳʨʴʷ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ ʠ ʘʣʦʵ ʚʝʨʘ. 
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5.1. ʈʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʠʢ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʣʠʩʪʴʝʚ ʠ ʧʦʙʝʛʦʚ ʘʣʦʵ 

ʜʨʝʚʦʚʠʜʥʦʛʦ ʠ ʘʣʦʵ ʚʝʨʘ 

 

ʄʝʪʦʜ ʊʉʍ ʠʩʧʦʣʴʟʦʚʘʣʠ ʜʣʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʥʘʣʠʯʠʷ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠ 

ʟʥʘʯʠʤʳʭ ʩʦʝʜʠʥʝʥʠʡ, ʘ ʠʤʝʥʥʦ ʙʘʨʙʘʣʦʠʥʘ, ʘʣʦʵ-ʵʤʦʜʠʥʘ ʠ ʘʣʦʵʥʠʥʘ, ʚ  ʩʳʨʴʝ 

ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ ʠ ʘʣʦʵ ʚʝʨʘ  [7].  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥ ʨʷʜ ʩʠʩʪʝʤ (ʵʪʠʣʘʮʝʪʘʪ ï 

ʤʫʨʘʚʴʠʥʘʷ ʢʠʩʣʦʪʘ ï ʚʦʜʘ (10:2:3); ʭʣʦʨʦʬʦʨʤ  ʩʧʠʨʪ ʵʪʠʣʦʚʳʡ 96%  ʚʦʜʘ 

(26:16:3); ʵʪʠʣʘʮʝʪʘʪ ï ʵʪʘʥʦʣ ï ʚʦʜʘ (100:13,5:10)) ʠ ʚʳʷʚʣʝʥʘ ʦʧʪʠʤʘʣʴʥʘʷ ʧʦ 

ʩʦʦʪʥʦʰʝʥʠʶ ʠ ʩʦʩʪʘʚʫ ʜʣʷ ʤʘʢʩʠʤʘʣʴʥʦ ʯʝʪʢʦʛʦ ʨʘʟʜʝʣʝʥʠʷ ɹɸɺ ʠʟ ʩʳʨʴʷ ʘʣʦʵ 

ʜʨʝʚʦʚʠʜʥʦʛʦ ʠ ʘʣʦʵ ʚʝʨʘ ʩʠʩʪʝʤʘ, ʘ ʠʤʝʥʥʦ ʭʣʦʨʦʬʦʨʤ ï ʩʧʠʨʪ ʵʪʠʣʦʚʳʡ 95% ï 

ʚʦʜʘ (26:16:1,5). ɼʝʪʝʢʮʠʶ ʠʩʩʣʝʜʫʝʤʳʭ ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʠʭ ʧʣʘʩʪʠʥʦʢ 

ʧʨʦʚʦʜʠʣʠ ʧʨʠ ʜʥʝʚʥʦʤ ʩʚʝʪʝ ʠ ʧʦʜ ʋʌ ʠʟʣʫʯʝʥʠʝʤ ʧʨʠ 365 ʠ 254 ʥʤ.  

ʇʨʠ ʩʨʘʚʥʠʪʝʣʴʥʦʤ ʘʥʘʣʠʟʝ ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʠʭ ʧʨʦʬʠʣʝʡ ʚʦʜʥʦ-ʩʧʠʨʪʦʚʳʭ 

ʵʢʩʪʨʘʢʪʦʚ ʠʟ ʩʳʨʴʷ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ ʠ ʘʣʦʵ ʚʝʨʘ ʧʦʜ ʋʌ ʠʟʣʫʯʝʥʠʝʤ ʧʨʠ 365 

ʥʤ ʙʘʨʙʘʣʦʠʥ ʟʘʬʠʢʩʠʨʦʚʘʥ ʚ ʬʦʨʤʝ ʧʷʪʥʘ ʩ ʣʠʤʦʥʥʦ-ʞʝʣʪʦʡ ʬʣʫʦʨʝʩʮʝʥʮʠʝʡ 

ʧʨʠ Rf å 0,52, ʧʷʪʥʦ ʘʣʦʵʥʠʥʘ ʧʨʠ Rf å 0,45 ʩ ʛʦʣʫʙʦʡ ʬʣʫʦʨʝʩʮʝʥʮʠʝʡ, ʧʷʪʥʦ 

ʘʣʦʵ- ʤɻʦʜʠʥʘ ʧʨʠ Rf å 0,9 ʩ ʪʝʤʥʦ-ʦʨʘʥʞʝʚʦʡ ʬʣʫʦʨʝʩʮʝʥʮʠʝʡ. 

ʍʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʠʡ ʧʨʦʬʠʣʴ ʧʣʘʩʪʠʥʦʢ ʥʘʤʠ ʧʨʝʜʣʦʞʝʥ ʚ ʢʘʯʝʩʪʚʝ 

ʩʭʝʤʘʪʠʯʝʩʢʦʛʦ ʨʠʩʫʥʢʘ (ʨʠʩ. 5.1). 

ʇʨʦʚʝʜʝʥʥʳʝ ʩʨʘʚʥʠʪʝʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʩʦʩʪʘʚʘ ʩʳʨʴʷ ʘʣʦʵ 

ʜʨʝʚʦʚʠʜʥʦʛʦ ʠ ʘʣʦʵ ʚʝʨʘ ʧʦʟʚʦʣʠʣʠ ʧʦʜʪʚʝʨʜʠʪʴ ʥʘʣʠʯʠʝ ʩʭʦʞʠʭ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠ 

ʟʥʘʯʠʤʳʭ ʩʦʝʜʠʥʝʥʠʡ (ʙʘʨʙʘʣʦʠʥʘ, ʘʣʦʵʥʠʥʘ, ʘʣʦʵ-ʵʤʦʜʠʥʘ) ʚ ʘʥʘʣʠʟʠʨʫʝʤʳʭ 

ʙʣʠʟʢʦʨʦʜʩʪʚʝʥʥʳʭ ʚʠʜʘʭ (ʨʠʩ. 5.1).  
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ʈʠʩʫʥʦʢ 5.1 ï ʍʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʠʡ ʧʨʦʬʠʣʴ ʚʦʜʥʦ-ʩʧʠʨʪʦʚʦʛʦ ʠʟʚʣʝʯʝʥʠʷ 

ʠʟ  ʣʠʩʪʴʝʚ ʠ ʧʦʙʝʛʦʚ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ ʠ ʘʣʦʵ ʚʝʨʘ: ɸ ï ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʚ 

ʜʥʝʚʥʦʤ ʩʚʝʪʝ; ɹ ï ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʚ ʋʌ-ʩʚʝʪʝ ʧʨʠ 254 ʥʤ;  

ɺ ï ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʚ ʋʌ-ʩʚʝʪʝ ʧʨʠ 365 ʥʤ. 

ʆʙʦʟʥʘʯʝʥʠʷ: 1 ï ʚʦʜʥʦ-ʩʧʠʨʪʦʚʦʝ ʠʟʚʣʝʯʝʥʠʝ ʠʟ ʣʠʩʪʴʝʚ ʠ ʧʦʙʝʛʦʚ ʘʣʦʵ 

ʜʨʝʚʦʚʠʜʥʦʛʦ; 2 ï ʚʦʜʥʦ-ʩʧʠʨʪʦʚʦʝ ʠʟʚʣʝʯʝʥʠʝ ʠʟ ʣʠʩʪʴʝʚ ʠ ʧʦʙʝʛʦʚ ʘʣʦʵ ʚʝʨʘ;  

3 ï ʙʘʨʙʘʣʦʠʥ; 4 ï ʘʣʦʵʥʠʥ; 5 ï ʘʣʦʵ-ʵʤʦʜʠʥ. 

 

ʄʝʪʦʜʠʢʘ ʘʥʘʣʠʟʘ ʩʳʨʴʷ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ ʠ ʘʣʦʵ ʚʝʨʘ ʤʝʪʦʜʦʤ ʊʉʍ:  

10,0 ʛ ʩʚʝʞʝʩʦʙʨʘʥʥʦʛʦ ʠ ʠʟʤʝʣʴʯʝʥʥʦʛʦ ʩʳʨʴʷ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ (ʘʣʦʵ 

ʚʝʨʘ) ʦʪʚʝʰʠʚʘʣʠ ʚ ʪʝʨʤʦʫʩʪʦʡʯʠʚʫʶ ʢʦʣʙʫ ʩ ʧʨʠʪʝʨʪʳʤ ʰʣʠʬʦʤ ʥʘ 100 ʤʣ, 

ʧʨʠʙʘʚʣʷʣʠ 60% C2H5OH 50 ʤʣ. ɼʘʣʝʝ ʢʦʣʙʫ ʩ ʧʨʠʩʦʝʜʠʥʝʥʥʳʤ ʜʝʬʣʝʛʤʘʪʦʨʦʤ (h 

= 50 ʩʤ) 30 ʤʠʥ ʧʦʜʚʝʨʛʘʣʠ ʚʦʟʜʝʡʩʪʚʠʶ ʪʝʤʧʝʨʘʪʫʨʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʦʜʷʥʦʡ 

ʙʘʥʠ ʧʨʠ ʫʤʝʨʝʥʥʦʤ ʢʠʧʝʥʠʠ. ʀʟʚʣʝʯʝʥʠʝ ʦʪʬʠʣʴʪʨʦʚʳʚʘʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʙʫʤʘʞʥʦʛʦ ʬʠʣʴʪʨʘ ʚ ʪʘʨʫ ʩ ʪʝʤʥʳʤ ʩʪʝʢʣʦʤ [7]. 

ʀʩʧʦʣʴʟʫʷ ʤʠʢʨʦʰʧʨʠʮ, ʥʘ ʣʠʥʠʶ ʩʪʘʨʪʘ ʧʣʘʩʪʠʥʢʠ ʜʣʷ ʊʉʍ ʥʘʥʦʩʠʣʠ 0,01 

ʤʣ ʠʟʚʣʝʯʝʥʠʷ ʩʳʨʴʷ, ʘ ʪʘʢʞʢʝ 0,01 ʤʣ 0,1% ʨʘʩʪʚʦʨʘ ʈʉʆ ʙʘʨʙʘʣʦʠʥʘ, ʘʣʦʵʥʠʥʘ, 

ʘʣʦʵ-ʵʤʦʜʠʥʘ. ɼʘʥʥʫʶ ʤʘʥʠʧʫʣʷʮʠʶ ʧʨʦʚʦʜʠʣʠ ʦʢʦʣʦ 10 ʨʘʟ, ʜʘʚʘʷ ʧʷʪʥʘʤ ʧʦʩʣʝ 

ʢʘʞʜʦʛʦ ʢʘʩʘʥʠʷ ʧʦʜʩʦʭʥʫʪʴ. ʍʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʫʶ ʧʣʘʩʪʠʥʢʫ ʩ ʥʘʥʝʩʝʥʥʳʤʠ 

ʧʨʦʙʘʤʠ ʧʦʤʝʱʘʣʠ ʚ ʢʘʤʝʨʫ ʩ ʧʦʜʚʠʞʥʦʡ ʬʘʟʦʡ (ʭʣʦʨʦʬʦʨʤ ï ʩʧʠʨʪ ʵʪʠʣʦʚʳʡ 
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95% ï ʚʦʜʘ (26:16:1,5)) ʠ ʭʨʦʤʘʪʦʛʨʘʬʠʨʦʚʘʣʠ. ʇʦ ʜʦʩʪʠʞʝʥʠʶ ʣʠʥʠʠ ʬʠʥʠʰʘ (å 

8 ʩʤ) ʚʳʰʝʫʢʘʟʘʥʥʳʤ ʨʘʩʪʚʦʨʠʪʝʣʝʤ ʧʣʘʩʪʠʥʢʫ ʠʟʚʣʝʢʘʣʠ, ʚʳʩʫʰʠʚʘʣʠ ʥʘ 

ʚʦʟʜʫʭʝ (å5 ʤʠʥ) ʠ ʠʟʫʯʘʣʠ ʧʨʠ ʜʥʝʚʥʦʤ ʦʩʚʝʱʝʥʠʠ, ʘ ʪʘʢʞʝ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ 

ʋʌ ʠʟʣʫʯʝʥʠʷ. 

 

5.2 ʂʘʯʝʩʪʚʝʥʥʳʡ ʘʥʘʣʠʟ ʤʝʪʦʜʦʤ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʠ 

 

ʄʝʪʦʜ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʠ ʠʩʧʦʣʴʟʦʚʘʥ ʥʘʤʠ ʩ ʮʝʣʴʶ ʢʘʯʝʩʪʚʝʥʥʦʛʦ 

ʘʥʘʣʠʟʘ ʦʙʨʘʟʮʦʚ ʩʳʨʴʷ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ ʠ ʘʣʦʵ ʚʝʨʘ. 

ɺʦʜʥʦ-ʩʧʠʨʪʦʚʦʝ ʠʟʚʣʝʯʝʥʠʝ ʠʟ ʩʳʨʴʷ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ ʠ ʘʣʦʵ ʚʝʨʘ ʜʣʷ 

ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʛʦʪʦʚʠʣʠ ʥʘ ʦʩʥʦʚʘʥʠʠ ʩʣʝʜʫʶʱʝʡ 

ʤʝʪʦʜʠʢʠ: 10,0 ʛ ʩʚʝʞʝʩʦʙʨʘʥʥʦʛʦ ʠ ʠʟʤʝʣʴʯʝʥʥʦʛʦ ʩʳʨʴʷ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ 

(ʘʣʦʵ ʚʝʨʘ) ʦʪʚʝʰʠʚʘʣʠ ʚ ʪʝʨʤʦʫʩʪʦʡʯʠʚʫʶ ʢʦʣʙʫ ʩ ʧʨʠʪʝʨʪʳʤ ʰʣʠʬʦʤ ʥʘ 100 

ʤʣ, ʧʨʠʙʘʚʣʷʣʠ 60% C2H5OH 50 ʤʣ. ʂʦʣʙʫ, ʟʘʢʫʧʦʨʝʥʥʦʶ ʧʨʦʙʢʦʡ, ʚʟʚʝʰʠʚʘʣʠ 

ʥʘ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʚʝʩʘʭ. ɼʘʣʝʝ ʢʦʣʙʫ ʩ ʧʨʠʩʦʝʜʠʥʝʥʥʳʤ ʜʝʬʣʝʛʤʘʪʦʨʦʤ (h = 50 

ʩʤ) 30 ʤʠʥ ʧʦʜʚʝʨʛʘʣʠ ʚʦʟʜʝʡʩʪʚʠʶ ʪʝʤʧʝʨʘʪʫʨʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʦʜʷʥʦʡ ʙʘʥʠ 

ʧʨʠ ʫʤʝʨʝʥʥʦʤ ʢʠʧʝʥʠʠ.  ʂʦʣʙʫ ʩ ʩʦʜʝʨʞʠʤʳʤ ʦʩʪʫʞʘʣʠ, ʧʨʠʢʨʳʚʘʣʠ ʧʨʦʙʢʦʡ, 

ʚʟʚʝʰʠʚʘʣʠ ʠ ʜʦʧʦʣʥʷʣʠ ʤʘʩʩʫ ʜʦ ʠʩʭʦʜʥʦʡ 60% C2H5OH. ʀʟʚʣʝʯʝʥʠʝ 

ʦʪʬʠʣʴʪʨʦʚʳʚʘʣʠ ʯʝʨʝʟ ʙʫʤʘʞʥʳʡ ʬʠʣʴʪʨ (ʨʘʩʪʚʦʨ ɸ).  

ʀʩʧʳʪʫʝʤʳʡ ʨʘʩʪʚʦʨ: 2 ʤʣ (ʨʘʩʪʚʦʨ ɸ) ʦʪʤʝʨʠʚʘʣʠ ʚ ʢʦʣʙʫ ʦʙʲʝʤʦʤ 25 ʤʣ 

ʩʦ ʰʣʠʬʦʤ ʠʟ ʩʪʝʢʣʘ, ʫʩʪʦʡʯʠʚʦʛʦ ʢ ʧʦʚʳʰʝʥʥʳʤ ʪʝʤʧʝʨʘʪʫʨʘʤ, ʜʦʙʘʚʣʷʣʠ ʜʦ 25 

ʤʣ ʱ-ʘ ʨʘʩʪʚʦʨʦʤ. ʆʧʪʠʯʝʩʢʫʶ ʧʣʦʪʥʦʩʪʴ ʠʩʧʳʪʫʝʤʦʛʦ ʨʘʩʪʚʦʨʘ ʬʠʢʩʠʨʦʚʘʣʠ 

ʧʦʩʣʝ 40 ʤʠʥʫʪ ʧʨʠ ʧʦʤʦʱʠ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʘ ʧʨʠ ɚ=412 ʥʤ.  

ʈʘʩʪʚʦʨ ʩʨʘʚʥʝʥʠʷ: 2 ʤʣ ʨʘʩʪʚʦʨʘ ɸ ʦʪʤʝʨʷʣʠ ʚ ʢʦʣʙʫ ʦʙʲʝʤʦʤ ʥʘ 25 ʤʣ ʠʟ 

ʩʪʝʢʣʘ, ʫʩʪʦʡʯʠʚʦʛʦ ʢ ʧʦʚʳʰʝʥʥʳʤ ʪʝʤʧʝʨʘʪʫʨʘʤ, ʜʦʙʘʚʣʷʣʠ ʜʦ ʤʝʪʢʠ 60% 

ʵʪʠʣʦʚʳʤ ʩʧʠʨʪʦʤ. ʆʧʪʠʯʝʩʢʫʶ ʧʣʦʪʥʦʩʪʴ ʠʩʧʳʪʫʝʤʦʛʦ ʨʘʩʪʚʦʨʘ ʬʠʢʩʠʨʦʚʘʣʠ 

ʧʦʩʣʝ 40 ʤʠʥʫʪ ʧʨʠ ʧʦʤʦʱʠ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʘ ʧʨʠ ɚ=412 ʥʤ.  

ʇʨʠʤʝʯʘʥʠʝ: ʇʨʠʛʦʪʦʚʣʝʥʠʝ ʨʘʩʪʚʦʨʘ ʙʘʨʙʘʣʦʠʥʘ. 0,0050 ʛ. ʙʘʨʙʘʣʦʠʥʘ 

ʦʪʚʝʰʠʚʘʣʠ ʚ ʢʦʣʙʫ ʦʙʲʝʤʦʤ ʥʘ 25 ʤʣ ʩʦ ʰʣʠʬʦʤ ʠʟ ʪʝʨʤʦʫʩʪʦʡʯʠʚʦʛʦ ʩʪʝʢʣʘ, 

ʜʦʣʠʚʘʣʠ 60% C2H5OH ʜʦ 25 ʤʣ (ʨʘʩʪʚʦʨ ɸ). 5 ʤʣ (ʨʘʩʪʚʦʨ ɸ) ʦʪʤʝʨʠʚʘʣʠ ʚ ʢʦʣʙʫ 
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ʥʘ 25 ʤʣ ʩʦ ʰʣʠʬʦʤ ʠʟ ʩʪʝʢʣʘ, ʫʩʪʦʡʯʠʚʦʛʦ ʢ ʧʦʚʳʰʝʥʥʳʤ ʪʝʤʧʝʨʘʪʫʨʘʤ, 

ʜʦʙʘʚʣʷʣʠ ʱʝʣʦʯʥʦ-ʘʤʤʠʘʯʥʳʡ ʨʘʩʪʚʦʨ ʜʦ 25 ʤʣ (ʨʘʩʪʚʦʨ ɹ). ʆʧʨʝʜʝʣʷʣʠ 

ʟʥʘʯʝʥʠʝ ʦʧʪʠʯʝʩʢʦʡ ʧʣʦʪʥʦʩʪʠ ʨʘʩʪʚʦʨʘ ɹ ʧʨʠ ɚ=412 ʥʤ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʘ.  

ʈʘʩʪʚʦʨ ʩʨʘʚʥʝʥʠʷ: 5 ʤʣ (ʨʘʩʪʚʦʨ ɸ) ʦʪʤʝʨʷʣʠ ʚ ʢʦʣʙʫ ʦʙʲʝʤʦʤ ʥʘ 25 ʤʣ ʠʟ 

ʩʪʝʢʣʘ, ʫʩʪʦʡʯʠʚʦʛʦ ʢ ʧʦʚʳʰʝʥʥʳʤ ʪʝʤʧʝʨʘʪʫʨʘʤ, ʜʦʙʘʚʣʷʣʠ ʜʦ ʤʝʪʢʠ 60% 

ʵʪʠʣʦʚʳʤ ʩʧʠʨʪʦʤ. 

ʑʝʣʦʯʥʦ-ʘʤʤʠʘʯʥʳʡ ʨʘʩʪʚʦʨ ʛʦʪʦʚʠʣʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʬʘʨʤʘʢʦʧʝʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ XIV ʠʟʜʘʥʠʷ [39].  

ʇʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʩʧʝʢʪʨʦʚ ʚʦʜʥʦ-ʩʧʠʨʪʦʚʳʭ ʠʟʚʣʝʯʝʥʠʡ ʣʠʩʪʴʝʚ ʘʣʦʵ 

ʜʨʝʚʦʚʠʜʥʦʛʦ ʦʙʥʘʨʫʞʝʥ ʚʢʣʘʜ ʚ ʢʨʠʚʫʶ ʧʦʛʣʦʱʝʥʠʷ ʘʣʦʵʥʠʥʘ ʚ ʦʙʣʘʩʪʠ 300-310 

ʥʤ ʠ ʙʘʨʙʘʣʦʠʥʘ ʚ ʦʙʣʘʩʪʠ 290-310 ʥʤ ʠ 350-390 ʥʤ (ʨʠʩ. 5.2). ʆ ʚʢʣʘʜʝ 

ʘʥʪʨʘʮʝʥʧʨʦʠʟʚʦʜʥʳʭ ʚ ʩʧʝʢʪʨ ʃʈʉ ʠ ʃʇ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ 

ʙʘʪʦʭʨʦʤʥʳʡ ʩʜʚʠʛ ʵʣʝʢʪʨʦʥʥʦʛʦ ʩʧʝʢʪʨʘ ʚ ʱ-ʘ ʩʨʝʜʝ ʠ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʝ 

ʩʧʝʢʪʨʳ ʩ ʤʘʢʩʠʤʫʤʦʤ ʧʦʛʣʦʱʝʥʠʷ ʧʨʠ 412-416 ʥʤ (ʨʠʩ. 5.2-5.6). ʇʨʠ ʵʪʦʤ ʚʘʞʥʦ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʩʣʫʯʘʝ ʘʣʦʵʥʠʥʘ ʥʝ ʟʘʬʠʢʩʠʨʦʚʘʥ ʙʘʪʦʭʨʦʤʥʳʡ ʩʜʚʠʛ ʢʨʠʚʦʡ 

ʧʦʛʣʦʱʝʥʠʷ ʚ ʱ-ʘ ʩʨʝʜʝ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʚʦʟʤʦʞʥʦʩʪʠ ʦʧʨʝʜʝʣʝʥʠʷ ʩʫʤʤʳ 

ʘʥʪʨʘʮʝʥʧʨʦʠʟʚʦʜʥʳʭ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʜʘʥʥʦʛʦ ʚʝʱʝʩʪʚʘ, ʥʝʩʤʦʪʨʷ ʥʘ ʝʛʦ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ (ʨʠʩ. 5.2). 
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ʈʠʩʫʥʦʢ 5.2 ï ʕʣʝʢʪʨʦʥʥʳʝ ʩʧʝʢʪʨʳ ʚʦʜʥʦ-ʩʧʠʨʪʦʚʦʛʦ ʠʟʚʣʝʯʝʥʠʷ ʠʟ 

ʩʚʝʞʠʭ ʣʠʩʪʴʝʚ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ ʠ ʚʳʜʝʣʝʥʥʳʭ ʠʟ ʣʠʩʪʴʝʚ ʘʣʦʵ ʩʦʝʜʠʥʝʥʠʡ 

1 ï ʚʦʜʥʦ-ʩʧʠʨʪʦʚʦʝ ʠʟʚʣʝʯʝʥʠʝ ʠʟ ʩʚʝʞʠʭ ʣʠʩʪʴʝʚ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ 

2 ï 0,003% ʨʘʩʪʚʦʨ ʙʘʨʙʘʣʦʠʥʘ 

3 ï 0,003% ʨʘʩʪʚʦʨ ʘʣʦʵʥʠʥʘ 

  
ʈʠʩʫʥʦʢ 5.3 ï ʕʣʝʢʪʨʦʥʥʳʝ ʩʧʝʢʪʨʳ 

0,003% ʨʘʩʪʚʦʨʘ ʙʘʨʙʘʣʦʠʥʘ 

1 ï 0,003% ʨʘʩʪʚʦʨ ʙʘʨʙʘʣʦʠʥʘ 

2 ï 0,003% ʨʘʩʪʚʦʨ ʙʘʨʙʘʣʦʠʥʘ ʚ 

ʱʝʣʦʯʥʦ-ʘʤʤʠʘʯʥʦʡ ʩʨʝʜʝ 

ʈʠʩʫʥʦʢ 5.4 ï ʕʣʝʢʪʨʦʥʥʳʡ ʩʧʝʢʪʨ 

0,003% ʨʘʩʪʚʦʨʘ ʙʘʨʙʘʣʦʠʥʘ 

(ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʡ ʚʘʨʠʘʥʪ) 
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ʈʠʩʫʥʦʢ 5.5 ï ʕʣʝʢʪʨʦʥʥʳʝ ʩʧʝʢʪʨʳ 

ʚʦʜʥʦ-ʩʧʠʨʪʦʚʦʛʦ ʠʟʚʣʝʯʝʥʠʷ ʠʟ ʩʚʝʞʠʭ 

ʣʠʩʪʴʝʚ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ 

1 ï ʚʦʜʥʦ-ʩʧʠʨʪʦʚʦʝ ʠʟʚʣʝʯʝʥʠʝ ʠʟ 

ʩʚʝʞʠʭ ʣʠʩʪʴʝʚ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ 

2 ï ʚʦʜʥʦ-ʩʧʠʨʪʦʚʦʝ ʠʟʚʣʝʯʝʥʠʝ ʚ 

ʱʝʣʦʯʥʦ-ʘʤʤʠʘʯʥʦʡ ʩʨʝʜʝ 

ʈʠʩʫʥʦʢ 5.6 ïʕʣʝʢʪʨʦʥʥʳʝ ʩʧʝʢʪʨʳ 

ʚʦʜʥʦ-ʩʧʠʨʪʦʚʦʛʦ ʠʟʚʣʝʯʝʥʠʷ ʠʟ 

ʩʚʝʞʠʭ ʣʠʩʪʴʝʚ ʘʣʦʵ ʚʝʨʘ 

1 ï ʚʦʜʥʦ-ʩʧʠʨʪʦʚʦʝ ʠʟʚʣʝʯʝʥʠʝ ʠʟ 

ʩʚʝʞʠʭ ʣʠʩʪʴʝʚ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ 

2 ï ʚʦʜʥʦ-ʩʧʠʨʪʦʚʦʝ ʠʟʚʣʝʯʝʥʠʝ ʚ 

ʱʝʣʦʯʥʦ-ʘʤʤʠʘʯʥʦʡ ʩʨʝʜʝ 

 

5.3 ʈʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʘ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʣʠʩʪʴʝʚ ʠ ʧʦʙʝʛʦʚ ʘʣʦʵ 

ʜʨʝʚʦʚʠʜʥʦʛʦ ʠ ʘʣʦʵ ʚʝʨʘ 

ɺ ɻʌ ʈʌ XIV ʠʟʜʘʥʠʷ ʦʪʩʫʪʩʪʚʫʝʪ ʤʝʪʦʜʠʢʘ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ 

ʩʫʤʤʳ ʘʥʪʨʘʮʝʥʧʨʦʠʟʚʦʜʥʳʭ ʚ ʣʠʩʪʴʷʭ ʠ ʧʦʙʝʛʘʭ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ, ʘ ʚ 

ɹʨʠʪʘʥʩʢʦʡ, ʗʧʦʥʩʢʦʡ ʠ ʬʘʨʤʘʢʦʧʝʠ ʉʐɸ ʦʧʠʩʳʚʘʶʪʩʷ ʩʣʦʞʥʳʝ ʤʥʦʛʦʩʪʘʜʠʡʥʳʝ 

ʤʝʪʦʜʠʢʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʩʳʨʴʷ ʘʣʦʵ ʚʝʨʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʭʣʦʨʠʜʘ 

ʞʝʣʝʟʘ ʠ ʤʝʪʘʥʦʣʘ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʟʘʪʨʫʜʥʷʝʪ ʧʨʦʮʝʩʩ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ 

ʦʧʨʝʜʝʣʝʥʠʷ [103, 108, 125]. ʆʩʥʦʚʳʚʘʷʩʴ ʥʘ ʚʳʰʝʠʟʣʦʞʝʥʥʳʝ ʬʘʢʪʳ, ʚʦʧʨʦʩ ʦ 

ʨʘʟʨʘʙʦʪʢʝ ʤʝʪʦʜʠʢʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ  ʘʥʘʣʠʟʘ ʩʳʨʴʷ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ ʠ ʘʣʦʵ 

ʚʝʨʘ ʦʩʪʨʦ ʩʪʦʠʪ ʧʝʨʝʜ ʫʯʝʥʳʤʠ ʤʠʨʘ.  

 ʅʘ ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ ʨʘʟʨʘʙʦʪʢʠ ʤʝʪʦʜʠʢʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ 

ʵʢʩʪʨʘʢʮʠʷ ʠʟ ʘʥʘʣʠʟʠʨʫʝʤʳʭ ʚʠʜʦʚ ʩʳʨʴʷ ʧʨʦʚʦʜʠʣʘʩʴ ʩ ʨʘʟʣʠʯʥʳʤʠ 
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ʢʦʥʮʝʥʪʨʘʮʠʷʤʠ ʵʢʩʪʨʘʛʝʥʪʘ, ʚ ʨʘʟʣʠʯʥʳʭ ʩʦʦʪʥʦʰʝʥʠʷʭ çʩʳʨʴʝ-ʵʢʩʪʨʘʛʝʥʪè, ʘ 

ʪʘʞʝ ʩ ʚʘʨʠʘʮʠʝʡ ʚʨʝʤʝʥʠ ʵʢʩʪʨʘʛʠʨʦʚʘʥʠʷ ʥʘ ʚʦʜʷʥʦʡ ʙʘʥʝ (ʪʘʙʣ.5.1). ʅʘ 

ʦʩʥʦʚʘʥʠʠ ʧʨʦʚʝʜʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʫʩʣʦʚʠʷ, ʧʨʠ ʢʦʪʦʨʳʭ  

ʘʥʪʨʘʮʝʥʧʨʦʠʟʚʦʜʥʳʝ ʵʢʩʪʨʘʛʠʨʫʶʪʩʷ ʚ ʤʘʢʩʠʤʘʣʴʥʳʭ ʢʦʣʠʯʝʩʪʚʘʭ ʠʟ ʩʳʨʴʷ ʘʣʦʵ 

ʜʨʝʚʦʚʠʜʥʦʛʦ ʠ ʘʣʦʵ ʚʝʨʘ: ʵʢʩʪʨʘʛʝʥʪ ï 60% C2H5OH; ʩʦʦʪʥʦʰʝʥʠʝ çʩʳʨʴʝ ï 

ʵʢʩʪʨʘʛʝʥʪè ï10:50; ʚʨʝʤʷ ʵʢʩʪʨʘʢʮʠʠ ï 30 ʤʠʥ ʥʘ ʚʦʜʷʥʦʡ ʙʘʥʝ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 

80ï90Áʉ [69].  

ʊʘʙʣʠʮʘ 5.1. ɺʣʠʷʥʠʝ ʨʘʟʣʠʯʥʳʭ ʬʘʢʪʦʨʦʚ ʥʘ ʧʦʣʥʦʪʫ ʠʟʚʣʝʯʝʥʠʷ 

ʘʥʪʨʘʮʝʥʧʨʦʠʟʚʦʜʥʳʭ ʠʟ ʩʳʨʴʷ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ ʠ ʘʣʦʵ ʚʝʨʘ 

ɸʣʦʵ ʜʨʝʚʦʚʠʜʥʦʝ 

ʇʘʨʘʤʝʪʨʳ 

ʵʢʩʪʨʘʢʮʠʠ 

ʉʦʦʪʥʦʰʝʥʠʝ 

ʩʳʨʴʝ: 

ʵʢʩʪʨʘʛʝʥʪ 

ɺʨʝʤʷ 

ʵʢʩʪʨʘʢʮʠʠ, 

ʤʠʥ 

ʉʦʜʝʨʞʘʥʠʝ ʩʫʤʤʳ 

ʘʥʪʨʘʮʝʥʧʨʦʠʟʚʦʜʥʳʭ ʚ 

ʧʝʨʝʩʯʝʪʝ ʥʘ ʙʘʨʙʘʣʦʠʥ, % 

ʕʢʩʪʨʘʛʝʥʪ 

95% 10:50 30 1,80Ñ0,02 

60% 10:50 30 2,46Ñ0,02 

40% 10:50 30 1,06Ñ0,03 

20% 10:50 30 0,91Ñ0,01 

ɺʨʝʤʷ ʵʢʩʪʨʘʛʠʨʦʚʘʥʠʷ 

60% 10:50 90 1,08Ñ0,02 

60% 10:50 60 1,26Ñ0,03 

ʉʦʦʪʥʦʰʝʥʠʝ çʩʳʨʴʝ:ʵʢʩʪʨʘʛʝʥʪè 

60% 10:100 30 2,33Ñ0,03 

60% 10:30 30 1,14Ñ0,01 

ɸʣʦʵ ʚʝʨʘ 

ʇʘʨʘʤʝʪʨʳ 

ʵʢʩʪʨʘʢʮʠʠ 

ʉʦʦʪʥʦʰʝʥʠʝ 

ʩʳʨʴʝ: 

ʵʢʩʪʨʘʛʝʥʪ 

ɺʨʝʤʷ 

ʵʢʩʪʨʘʢʮʠʠ, 

ʤʠʥ 

ʉʦʜʝʨʞʘʥʠʝ ʩʫʤʤʳ 

ʘʥʪʨʘʮʝʥʧʨʦʠʟʚʦʜʥʳʭ ʚ 

ʧʝʨʝʩʯʝʪʝ ʥʘ ʙʘʨʙʘʣʦʠʥ, % 

ʕʢʩʪʨʘʛʝʥʪ 

95% 10:50 30 1,56Ñ0,02 

60% 10:50 30 2,29Ñ0,02 

40% 10:50 30 0,88Ñ0,03 

20% 10:50 30 0,71Ñ0,01 

ɺʨʝʤʷ ʵʢʩʪʨʘʛʠʨʦʚʘʥʠʷ 

60% 10:50 90 0,86Ñ0,03 
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60% 10:50 60 1,21Ñ0,02 

ʉʦʦʪʥʦʰʝʥʠʝ çʩʳʨʴʝ : ʵʢʩʪʨʘʛʝʥʪè 

60% 10:30 30 0,95Ñ0,01 

60% 10:100 30 2,13Ñ0,03 

 

ɺʦ ʚʨʝʤʷ ʘʥʘʣʠʟʘ ʠʟʫʯʘʣʠʩʴ ʩʧʝʢʪʨʳ -ɦʘ ʨʘʩʪʚʦʨʦʚ ʚʦʜʥʦ-ʩʧʠʨʪʦʚʳʭ 

ʠʟʚʣʝʯʝʥʠʡ ʠʟ ʩʳʨʴʷ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ ʠ ʘʣʦʵ ʚʝʨʘ. ʆ ʚʢʣʘʜʝ 

ʘʥʪʨʘʮʝʥʧʨʦʠʟʚʦʜʥʳʭ ʚ ʩʧʝʢʪʨ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ ʘʣʦʵ 

ʜʨʝʚʦʚʠʜʥʦʛʦ ʠ ʘʣʦʵ ʚʝʨʘ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʙʘʪʦʭʨʦʤʥʳʡ ʩʜʚʠʛ ʜʣʠʥʥʦʚʦʣʥʦʚʦʡ 

ʧʦʣʦʩʳ ʚ ʱ-ʘ ʩʨʝʜʝ ʠ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʝ ʩʧʝʢʪʨʳ ʩ ʤʘʢʩʠʤʫʤʦʤ ʧʦʛʣʦʱʝʥʠʷ 412-

416 (ʨʠʩ. 5.2-5.8). ʉ ʫʯʝʪʦʤ ʪʦʛʦ, ʯʪʦ ʘʥʪʨʘʮʝʥʧʨʦʠʟʚʦʜʥʳʝ ʠ, ʚ ʯʘʩʪʥʦʩʪʠ, 

ʙʘʨʙʘʣʦʠʥ, ʦʢʘʟʳʚʘʶʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʵʣʝʢʪʨʦʥʥʳʡ ʩʧʝʢʪʨ ʠ, 

ʧʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʤʘʢʩʠʤʫʤ ʧʦʛʣʦʱʝʥʠʷ ʚʦʜʥʦ-ʩʧʠʨʪʦʚʦʛʦ 

ʠʟʚʣʝʯʝʥʠʷ ʩʳʨʴʷ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ ʠ ʘʣʦʵ ʚʝʨʘ ʠ ʨʘʩʪʚʦʨʘ ʙʘʨʙʘʣʦʠʥʘ (ʩʤʝʩʴ 

ʘʣʦʠʥʘ ɸ ʠ ʘʣʦʠʥʘ ɺ) ʘʥʘʣʦʛʠʯʥʳ, ʠ ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʚ ʫʩʣʦʚʠʷʭ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʠ ʧʨʠ 412 ʥʤ, ʚ ʩʚʷʟʠ ʩ ʵʪʠʤ ʮʝʣʝʩʦʦʙʨʘʟʥʦ 

ʦʧʨʝʜʝʣʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʩʫʤʤʳ ʘʥʪʨʘʮʝʥʧʨʦʠʟʚʦʜʥʳʭ  ʚ ʧʝʨʝʩʯʝʪʝ ʥʘ ʙʘʨʙʘʣʦʠʥ 

ʧʨʠ 412 ʥʤ (ʨʠʩ. 5.2-5.8). 

  
ʈʠʩʫʥʦʢ 5.7 ï ʕʣʝʢʪʨʦʥʥʳʡ ʩʧʝʢʪʨ 

ʚʦʜʥʦ-ʩʧʠʨʪʦʚʦʛʦ ʠʟʚʣʝʯʝʥʠʷ ʠʟ 

ʩʚʝʞʠʭ ʣʠʩʪʴʝʚ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ 

(ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʡ ʚʘʨʠʘʥʪ) 

ʈʠʩʫʥʦʢ 5.8 ï ʕʣʝʢʪʨʦʥʥʳʡ ʩʧʝʢʪʨ 

ʚʦʜʥʦ-ʩʧʠʨʪʦʚʦʛʦ ʠʟʚʣʝʯʝʥʠʷ ʠʟ 

ʩʚʝʞʠʭ ʣʠʩʪʴʝʚ ʘʣʦʵ ʚʝʨʘ 

(ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʡ ʚʘʨʠʘʥʪ) 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘʤʠ ʧʨʝʜʣʦʞʝʥʘ 

ʤʝʪʦʜʠʢʘ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʩʫʤʤʳ ʘʥʪʨʘʮʝʥʧʨʦʠʟʚʦʜʥʳʭ 

ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ (ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʡ ʚʘʨʠʘʥʪ) ʜʣʷ ʩʳʨʴʷ ʘʣʦʵ 

ʜʨʝʚʦʚʠʜʥʦʛʦ ʠ ʘʣʦʵ ʚʝʨʘ ʚ ʧʝʨʝʩʯʝʪʝ ʥʘ ʙʘʨʙʘʣʦʠʥ ʙʝʟ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʩʪʘʜʠʠ 

ʢʠʩʣʦʪʥʦʛʦ ʛʠʜʨʦʣʠʟʘ ʠ ʦʢʠʩʣʝʥʠʷ ʘʥʪʨʘʛʣʠʢʦʟʠʜʦʚ [39]. 

ʉ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʤʝʪʦʜʠʢʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ 

ʙʳʣ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʨʷʜʘ ʦʙʨʘʟʮʦʚ ʩʳʨʴʷ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ ʠ ʘʣʦʵ ʚʝʨʘ 

ʟʘʛʦʪʘʚʣʠʚʘʝʤʳʭ ʥʘ ʢʘʬʝʜʨʝ ʋʕʌ, ʌʊ ʠ ʌɻ (ʪʘʙʣ. 5.2). ʉʦʜʝʨʞʘʥʠʝ ʩʫʤʤʳ 

ʘʥʪʨʘʮʝʥʧʨʦʠʟʚʦʜʥʳʭ ʚ ʩʳʨʴʝ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 2,3 ʜʦ 

2,6%, ʘ ʚ ʘʣʦʵ ʚʝʨʘ ʦʪ 2,1 ʜʦ 2,4%. ʆʧʠʨʘʷʩʴ ʥʘ ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʢʦʥʮʝʥʪʨʘʮʠʡ 

ʘʥʪʨʘʮʝʥʧʨʦʠʟʚʦʜʥʳʭ ʚ ʩʳʨʴʝ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ ʠ ʘʣʦʵ ʚʝʨʘ, ʚ ʢʘʯʝʩʪʚʝ ʥʠʞʥʝʡ 

ʛʨʘʥʠʮʳ ʮʝʣʝʩʦʦʙʨʘʟʥʝʡ ʧʨʝʜʣʦʞʠʪʴ ʢʦʥʮʝʥʪʨʘʮʠʶ 2%. 

 

ʊʘʙʣʠʮʘ 5.2 ï ʉʦʜʝʨʞʘʥʠʝ ʩʫʤʤʳ ʘʥʪʨʘʮʝʥʧʨʦʠʟʚʦʜʥʳʭ ʚ ʦʙʨʘʟʮʘʭ ʩʳʨʴʷ ʘʣʦʵ 

ʜʨʝʚʦʚʠʜʥʦʛʦ ʠ ʘʣʦʵ ʚʝʨʘ, ʚʳʨʘʱʠʚʘʝʤʳʭ ʥʘ ʢʘʬʝʜʨʝ 

ɸʣʦʵ ʜʨʝʚʦʚʠʜʥʦʝ 

ʆʙʨʘʟʮʳ ʩʳʨʴʷ 
ʉʦʜʝʨʞʘʥʠʝ ʩʫʤʤʳ ʘʥʪʨʘʮʝʥʧʨʦʠʟʚʦʜʥʳʭ ʚ 

ʧʝʨʝʩʯʝʪʝ ʥʘ ʙʘʨʙʘʣʦʠʥ, % 

1 ʛʦʜʠʯʥʳʝ ʦʙʨʘʟʮʳ ʩʳʨʴʷ 2,0Ñ0,02 

2-ʭ ʛʦʜʠʯʥʳʝ ʦʙʨʘʟʮʳ ʩʳʨʴʷ 2,40Ñ0,02 

3-ʭ ʛʦʜʠʯʥʳʝ ʦʙʨʘʟʮʳ ʩʳʨʴʷ 2,45Ñ0,03 

4-ʭ ʛʦʜʠʯʥʳʝ ʦʙʨʘʟʮʳ ʩʳʨʴʷ 2,35Ñ0,03 

5-ʪʠ ʛʦʜʠʯʥʳʝ ʦʙʨʘʟʮʳ ʩʳʨʴʷ 2,20Ñ0,01 

ɸʣʦʵ ʚʝʨʘ 

ʆʙʨʘʟʮʳ ʩʳʨʴʷ 
ʉʦʜʝʨʞʘʥʠʝ ʩʫʤʤʳ ʘʥʪʨʘʮʝʥʧʨʦʠʟʚʦʜʥʳʭ ʚ 

ʧʝʨʝʩʯʝʪʝ ʥʘ ʙʘʨʙʘʣʦʠʥ, % 

1 ʛʦʜʠʯʥʳʝ ʦʙʨʘʟʮʳ ʩʳʨʴʷ 1,90Ñ0,01 

2-ʭ ʛʦʜʠʯʥʳʝ ʦʙʨʘʟʮʳ ʩʳʨʴʷ 2,15Ñ0,02 

3-ʭ ʛʦʜʠʯʥʳʝ ʦʙʨʘʟʮʳ ʩʳʨʴʷ 2,30Ñ0,03 

4-ʭ ʛʦʜʠʯʥʳʝ ʦʙʨʘʟʮʳ ʩʳʨʴʷ 2,25Ñ0,02 

5-ʪʠ ʛʦʜʠʯʥʳʝ ʦʙʨʘʟʮʳ ʩʳʨʴʷ 2,10Ñ0,01 

 



99 

 

ʄʝʪʨʦʣʦʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʝʪʦʜʠʢʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ 

ʩʫʤʤʳ ʘʥʪʨʘʛʣʠʢʦʟʠʜʦʚ ʩʳʨʴʷ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ ʠ ʘʣʦʵ ʚʝʨʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ 

ʪʘʙʣʠʮʝ 5.3.  

ʊʘʙʣʠʮʘ 5.3. ʄʝʪʨʦʣʦʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʝʪʦʜʠʢʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ 

ʩʦʜʝʨʞʘʥʠʷ ʩʫʤʤʳ ʘʥʪʨʘʛʣʠʢʦʟʠʜʦʚ ʩʳʨʴʷ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ ʠ ʘʣʦʵ ʚʝʨʘ 

ɸʣʦʵ ʜʨʝʚʦʚʠʜʥʦʝ 

F  S P, % t (P,f) DX E, % 

10 2,46 0,226 95 2,23 Ñ0,16 Ñ6,4 

ɸʣʦʵ ʚʝʨʘ 

F  S P, % t (P,f) DX E, % 

10 2,29 0,198 95 2,23 Ñ0,14 Ñ6,3 

 

ʄʝʪʦʜʠʢʘ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʩʳʨʴʷ: 10,0 ʛ ʩʚʝʞʝʩʦʙʨʘʥʥʦʛʦ ʠ 

ʠʟʤʝʣʴʯʝʥʥʦʛʦ ʩʳʨʴʷ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ (ʘʣʦʵ ʚʝʨʘ) ʦʪʚʝʰʠʚʘʣʠ ʚ 

ʪʝʨʤʦʫʩʪʦʡʯʠʚʫʶ ʢʦʣʙʫ ʩ ʧʨʠʪʝʨʪʳʤ ʰʣʠʬʦʤ ʥʘ 100 ʤʣ, ʧʨʠʙʘʚʣʷʣʠ 60% 

C2H5OH 50 ʤʣ. ʂʦʣʙʫ, ʟʘʢʫʧʦʨʝʥʥʦʶ ʧʨʦʙʢʦʡ, ʚʟʚʝʰʠʚʘʣʠ ʥʘ ʘʥʘʣʠʪʠʯʝʩʢʠʭ 

ʚʝʩʘʭ. ɼʘʣʝʝ ʢʦʣʙʫ ʩ ʧʨʠʩʦʝʜʠʥʝʥʥʳʤ ʜʝʬʣʝʛʤʘʪʦʨʦʤ (h = 50 ʩʤ) 30 ʤʠʥ 

ʧʦʜʚʝʨʛʘʣʠ ʚʦʟʜʝʡʩʪʚʠʶ ʪʝʤʧʝʨʘʪʫʨʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʦʜʷʥʦʡ ʙʘʥʠ ʧʨʠ 

ʫʤʝʨʝʥʥʦʤ ʢʠʧʝʥʠʠ.  ʂʦʣʙʫ ʩ ʩʦʜʝʨʞʠʤʳʤ ʦʩʪʫʞʘʣʠ, ʧʨʠʢʨʳʚʘʣʠ ʧʨʦʙʢʦʡ, 

ʚʟʚʝʰʠʚʘʣʠ ʠ ʜʦʧʦʣʥʷʣʠ ʤʘʩʩʫ ʜʦ ʠʩʭʦʜʥʦʡ 60% C2H5OH. ʀʟʚʣʝʯʝʥʠʝ 

ʦʪʬʠʣʴʪʨʦʚʳʚʘʣʠ ʯʝʨʝʟ ʙʫʤʘʞʥʳʡ ʬʠʣʴʪʨ (ʨʘʩʪʚʦʨ ɸ).  

ʀʩʧʳʪʫʝʤʳʡ ʨʘʩʪʚʦʨ: 2 ʤʣ (ʨʘʩʪʚʦʨ ɸ) ʦʪʤʝʨʠʚʘʣʠ ʚ ʢʦʣʙʫ ʦʙʲʝʤʦʤ 25 ʤʣ 

ʩʦ ʰʣʠʬʦʤ ʠʟ ʩʪʝʢʣʘ, ʫʩʪʦʡʯʠʚʦʛʦ ʢ ʧʦʚʳʰʝʥʥʳʤ ʪʝʤʧʝʨʘʪʫʨʘʤ, ʜʦʙʘʚʣʷʣʠ ʜʦ 25 

ʤʣ ʱ-ʘ ʨʘʩʪʚʦʨʦʤ. ʆʧʪʠʯʝʩʢʫʶ ʧʣʦʪʥʦʩʪʴ ʠʩʧʳʪʫʝʤʦʛʦ ʨʘʩʪʚʦʨʘ ʬʠʢʩʠʨʦʚʘʣʠ 

ʧʦʩʣʝ 40 ʤʠʥʫʪ ʧʨʠ ʧʦʤʦʱʠ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʘ ʧʨʠ ɚ=412 ʥʤ.  

ʈʘʩʪʚʦʨ ʩʨʘʚʥʝʥʠʷ: 2 ʤʣ ʨʘʩʪʚʦʨʘ ɸ ʦʪʤʝʨʷʣʠ ʚ ʢʦʣʙʫ ʦʙʲʝʤʦʤ ʥʘ 25 ʤʣ ʠʟ 

ʩʪʝʢʣʘ, ʫʩʪʦʡʯʠʚʦʛʦ ʢ ʧʦʚʳʰʝʥʥʳʤ ʪʝʤʧʝʨʘʪʫʨʘʤ, ʜʦʙʘʚʣʷʣʠ ʜʦ ʤʝʪʢʠ 60% 

ʵʪʠʣʦʚʳʤ ʩʧʠʨʪʦʤ. ʆʧʪʠʯʝʩʢʫʶ ʧʣʦʪʥʦʩʪʴ ʠʩʧʳʪʫʝʤʦʛʦ ʨʘʩʪʚʦʨʘ ʬʠʢʩʠʨʦʚʘʣʠ 

ʧʦʩʣʝ 40 ʤʠʥʫʪ ʧʨʠ ʧʦʤʦʱʠ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʘ ʧʨʠ ɚ=412 ʥʤ.  

X

X
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ʇʨʠʤʝʯʘʥʠʝ: ʇʨʠʛʦʪʦʚʣʝʥʠʝ ʨʘʩʪʚʦʨʘ ʙʘʨʙʘʣʦʠʥʘ. 0,0050 ʛ ʙʘʨʙʘʣʦʠʥʘ 

ʦʪʚʝʰʠʚʘʣʠ ʚ ʢʦʣʙʫ ʦʙʲʝʤʦʤ ʥʘ 25 ʤʣ ʩʦ ʰʣʠʬʦʤ ʠʟ ʪʝʨʤʦʫʩʪʦʡʯʠʚʦʛʦ ʩʪʝʢʣʘ, 

ʜʦʣʠʚʘʣʠ 60% C2H5OH ʜʦ 25 ʤʣ (ʨʘʩʪʚʦʨ ɸ). 5 ʤʣ (ʨʘʩʪʚʦʨ ɸ) ʦʪʤʝʨʠʚʘʣʠ ʚ ʢʦʣʙʫ 

ʥʘ 25 ʤʣ ʩʦ ʰʣʠʬʦʤ ʠʟ ʩʪʝʢʣʘ, ʫʩʪʦʡʯʠʚʦʛʦ ʢ ʧʦʚʳʰʝʥʥʳʤ ʪʝʤʧʝʨʘʪʫʨʘʤ, 

ʜʦʙʘʚʣʷʣʠ ʱʝʣʦʯʥʦ-ʘʤʤʠʘʯʥʳʡ ʨʘʩʪʚʦʨ ʜʦ 25 ʤʣ (ʨʘʩʪʚʦʨ ɹ). ʆʧʨʝʜʝʣʷʣʠ 

ʟʥʘʯʝʥʠʝ ʦʧʪʠʯʝʩʢʦʡ ʧʣʦʪʥʦʩʪʠ ʨʘʩʪʚʦʨʘ ɹ ʧʨʠ ɚ=412 ʥʤ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʘ.  

ʈʘʩʪʚʦʨ ʩʨʘʚʥʝʥʠʷ: 5 ʤʣ (ʨʘʩʪʚʦʨ ɸ) ʦʪʤʝʨʷʣʠ ʚ ʢʦʣʙʫ ʦʙʲʝʤʦʤ ʥʘ 25 ʤʣ ʠʟ 

ʩʪʝʢʣʘ, ʫʩʪʦʡʯʠʚʦʛʦ ʢ ʧʦʚʳʰʝʥʥʳʤ ʪʝʤʧʝʨʘʪʫʨʘʤ, ʜʦʙʘʚʣʷʣʠ ʜʦ ʤʝʪʢʠ 60% 

ʵʪʠʣʦʚʳʤ ʩʧʠʨʪʦʤ. 

ʑʝʣʦʯʥʦ-ʘʤʤʠʘʯʥʳʡ ʨʘʩʪʚʦʨ ʛʦʪʦʚʠʣʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʬʘʨʤʘʢʦʧʝʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ XIV ʠʟʜʘʥʠʷ [39].  

ʉʦʜʝʨʞʘʥʠʝ ʩʫʤʤʳ ʘʥʪʨʘʮʝʥʧʨʦʠʟʚʦʜʥʳʭ ʚ ʧʝʨʝʩʯʝʪʝ ʥʘ ʙʘʨʙʘʣʦʠʥ ʠ 

ʘʙʩʦʣʶʪʥʦ ʩʫʭʦʝ ʩʳʨʴʝ ʚ ʧʨʦʮʝʥʪʘʭ (X) ʚʳʯʠʩʣʷʣʠ ʧʦ ʬʦʨʤʫʣʝ:  

8
ᶻ ᶻ ᶻ ᶻᶻ ᶻ

ᶻ ᶻ ᶻᶻ ᶻ
ȟ ̄̅̆  

E0 ï ʦʧʪʠʯʝʩʢʘʷ ʧʣʦʪʥʦʩʪʴ ʨʘʩʪʚʦʨʘ ʈʉʆ ʙʘʨʙʘʣʦʠʥʘ;  

m ï ʤʘʩʩʘ ʥʘʚʝʩʢʠ ʩʦʢʘ, ʛ;  

m0 ï ʤʘʩʩʘ ʈʉʆ ʙʘʨʙʘʣʦʠʥʘ, ʛ; 

W ï ʚʣʘʞʥʦʩʪʴ, ʚ ʧʨʦʮʝʥʪʘʭ. 

ʇʨʠ ʦʪʩʫʪʩʪʚʠʠ ʩʪʘʥʜʘʨʪʥʦʛʦ ʦʙʨʘʟʮʘ ʙʘʨʙʘʣʦʠʥʘ ʮʝʣʝʩʦʦʙʨʘʟʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʝʦʨʝʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʫʜʝʣʴʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʧʦʛʣʦʱʝʥʠʷ ï 102: 

X=   
ᶻ ᶻ ᶻ

ᶻ ᶻᶻ
 , ʛʜʝ 

E ï ʦʧʪʠʯʝʩʢʘʷ ʧʣʦʪʥʦʩʪʴ; 

m ï ʤʘʩʩʘ ʩʳʨʴʷ, ʚ ʛ; 

W ï ʚʣʘʞʥʦʩʪʴ, ʚ ʧʨʦʮʝʥʪʘʭ. 

102 ï ʫʜʝʣʴʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʧʦʛʣʦʱʝʥʠʷ () ʱʝʣʦʯʥʦ-ʘʤʤʠʘʯʥʦʛʦ ʨʘʩʪʚʦʨʘ 

ʈʉʆ ʙʘʨʙʘʣʦʠʥʘ ɸ ʧʨʠ 412 ʥʤ. 

 

%1
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5.4. ʏʠʩʣʦʚʳʝ ʧʦʢʘʟʘʪʝʣʠ ʣʠʩʪʴʝʚ ʠ ʧʦʙʝʛʦʚ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ ʠ ʘʣʦʵ ʚʝʨʘ 

ɺ ʢʘʞʜʦʡ ʬʘʨʤʘʢʦʧʝʡʥʦʡ ʩʪʘʪʴʝ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʬʘʨʤʘʢʦʧʝʠ ʈʌ ʥʘ 

ʣʝʢʘʨʩʪʚʝʥʥʦʝ ʨʘʩʪʠʪʝʣʴʥʦʝ ʩʳʨʴʝ ʧʨʠʩʫʪʩʪʚʫʝʪ ʨʘʟʜʝʣ ʠʩʧʳʪʘʥʠʷ, ʛʜʝ 

ʧʨʠʚʝʜʝʥʳ ʪʘʢʠʝ ʯʠʩʣʦʚʳʝ ʧʦʢʘʟʘʪʝʣʠ, ʢʘʢ ʦʨʛʘʥʠʯʝʩʢʠʝ, ʤʠʥʝʨʘʣʴʥʳʝ ʧʨʠʤʝʩʠ 

ʟʦʣʘ, ʚʣʘʞʥʦʩʪʴ ʠ ʪ.ʜ. ʇʦʢʘʟʘʪʝʣʠ ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ ʧʦ ʤʝʪʦʜʠʢʘʤ ʠʟ ʦʙʱʠʭ 

ʬʘʨʤʘʢʦʧʝʡʥʳʭ ʩʪʘʪʝʡ ɻʌ ʈʌ XIV ʠʟʜʘʥʠʷ, ʚ ʭʦʜʝ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʙʲʝʢʪʦʤ 

ʚʳʩʪʫʧʘʣʦ ʩʚʝʞʝʩʦʙʨʘʥʥʦʝ ʩʳʨʴʝ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ ʠ ʘʣʦʵ ʚʝʨʘ. ʈʝʟʫʣʴʪʘʪʳ 

ʨʘʩʯʝʪʘ ʦʩʥʦʚʥʳʭ ʯʠʩʣʦʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʦʪʦʙʨʘʞʝʥʳ ʚ ʪʘʙʣʠʮʘʭ 5.4 ʠ 5.5.   

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʨʘʩʯʝʪʘ ʦʩʥʦʚʥʳʭ ʯʠʩʣʦʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʤʳ ʨʝʢʦʤʝʥʜʫʝʤ 

ʥʠʞʥʠʡ ʧʨʝʜʝʣ ʩʦʜʝʨʞʘʥʠʷ ʘʥʪʨʘʮʝʥʧʨʦʠʟʚʦʜʥʳʭ ʚ ʩʳʨʴʝ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ ʠ 

ʘʣʦʵ ʚʝʨʘ 2%, ʧʦʪʝʨʷ ʤʘʩʩʳ ʧʨʠ ʚʳʩʫʰʠʚʘʥʠʠ Ò 10%, ʚʣʘʞʥʦʩʪʴ Ó 92%, ʥʝ 

ʜʦʧʫʩʢʘʝʪʩʷ ʥʘʣʠʯʠʝ ʦʨʛʘʥʠʯʝʩʢʠʭ ʧʨʠʤʝʩʝʡ, ʦʙʱʘʷ ʟʦʣʘ Ò 2%, ʧʦʣʦʤʘʥʥʳʭ 

ʣʠʩʪʴʝʚ Ò 10%, ʤʠʥʝʨʘʣʴʥʳʝ ʧʨʠʤʝʩʠ Ò 0,5%. ʏʠʩʣʦʚʳʝ ʧʦʢʘʟʘʪʝʣʠ, ʧʦʣʫʯʝʥʥʳʝ 

ʚ ʨʝʟʫʣʴʪʘʪʝ ʵʢʩʧʝʨʠʤʝʥʪʘ, ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʧʨʠ ʦʬʦʨʤʣʝʥʠʠ ʧʨʦʝʢʪʘ 

ʬʘʨʤʘʢʦʧʝʡʥʦʡ ʩʪʘʪʴʠ çɸʣʦʵ ʣʠʩʪʴʷ ʠ ʧʦʙʝʛʠ ʩʚʝʞʠʝè. 
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ʊʘʙʣʠʮʘ 5.4 ï ʈʝʟʫʣʴʪʘʪʳ ʦʧʨʝʜʝʣʝʥʠʷ ʯʠʩʣʦʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʩʳʨʴʷ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ 

 ̄ ʉʳʨʴʝ ɼʘʪʘ 

ʩʙʦʨʘ 

ʩʳʨʴʷ 

ɼʘʪʘ 

ɸʥʘʣ

ʠʟʘ 

ʉʦʜʝʨ-

ʞʘʥʠʝ 

ʩʫʤʤʳ 

ʘʥʪʨʘʮʝ

ʥ- 

ʧʨʦʠʟ-

ʚʦʜ- 

ʥʳʭ, % 

ɺʣʘʞ- 

ʥʦʩʪʴ, 

% 

ʆʙʱʘ

ʷ 

ʟʦʣʘ, 

% 

ʆʨʛʘ- 

ʥʠ- 

ʯʝʩʢʦʡ 

ʧʨʠʤʝ- 

ʩʠ, 

% 

ʄʠʥʝ- 

ʨʘʣʴʥʦʡ 

ʧʨʠʤʝʩʠ

, 

% 

ʇʦʪʝʨʷ 

ʤʘʩʩʳ ʧʨʠ 

ʚʳʩʫʰʠʚʘ

ʥʠʠ, % 

ʇʦʣʦʤʘʥʥʳʭ 

ʣʠʩʪʴʝʚ, % 

1 2 3 4 5 6 7 8 9 10 11 

1 3-ʭ ʛʦʜʠʯʥʳʝ 

ʢʫʣʴʪʠʚʠʨʫʝʤʳʝ 

ʧʦʙʝʛʠ  

07. 

2017 

07. 

2017 

2,45 94 1,5 - 0,3 8,0 6,5 

2 3-ʭ ʛʦʜʠʯʥʳʝ 

ʢʫʣʴʪʠʚʠʨʫʝʤʳʝ 

ʧʦʙʝʛʠ 

10. 

2017 

10. 

2017 

2,41 94 1,6 - 0,2 7,8 6,6 

3 4-ʭ ʛʦʜʠʯʥʳʝ 

ʢʫʣʴʪʠʚʠʨʫʝʤʳʝ 

ʧʦʙʝʛʠ 

08. 

2018 

08. 

2018 

2,36 93 1,6 - 0,4 9,0 7,5 

4 5-ʪʠ ʛʦʜʠʯʥʳʝ 

ʢʫʣʴʪʠʚʠʨʫʝʤʳʝ 

ʧʦʙʝʛʠ 

09. 

2019 

09. 

2019 

2,21 92 1,7 - 0,35 10,0 9,8 

5 6-ʪʠ ʛʦʜʠʯʥʳʝ 

ʢʫʣʴʪʠʚʠʨʫʝʤʳʝ 

ʧʦʙʝʛʠ 

07. 

2020 

07. 

2020 

2,11 92 1,8 - 0,22 10,0 9,9 
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ʊʘʙʣʠʮʘ 5.5 ï ʈʝʟʫʣʴʪʘʪʳ ʦʧʨʝʜʝʣʝʥʠʷ ʯʠʩʣʦʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʩʳʨʴʷ ʘʣʦʵ ʚʝʨʘ 

 ̄ ʉʳʨʴʝ ɼʘʪʘ 

ʩʙʦʨʘ 

ʩʳʨʴʷ 

ɼʘʪʘ 

ɸʥʘʣ

ʠʟʘ 

ʉʦʜʝʨ-

ʞʘʥʠʝ 

ʩʫʤʤʳ 

ʘʥʪʨʘ 

ʮʝʥ- 

ʧʨʦʠʟ-

ʚʦʜ- 

ʥʳʭ, % 

ɺʣʘʞ- 

ʥʦʩʪʴ, 

% 

ʆʙʱʘ

ʷ 

ʟʦʣʘ, 

% 

ʆʨʛʘ- 

ʥʠ- 

ʯʝʩʢʦʡ 

ʧʨʠʤʝ- 

ʩʠ, 

% 

ʄʠʥʝ- 

ʨʘʣʴʥʦʡ 

ʧʨʠʤʝʩʠ

, 

% 

ʇʦʪʝʨʷ 

ʤʘʩʩʳ ʧʨʠ 

ʚʳʩʫʰʠʚʘ

ʥʠʠ, % 

ʇʦʣʦʤʘʥʥʳʭ 

ʣʠʩʪʴʝʚ, % 

1 2 3 4 5 6 7 8 9 10 11 

1 3-ʭ ʛʦʜʠʯʥʳʝ 

ʢʫʣʴʪʠʚʠʨʫʝʤʳʝ 

ʧʦʙʝʛʠ  

08. 

2017 

08. 

2017 

2,28 94 1,55 - 0,29 7,8 6,8 

2 3-ʭ ʛʦʜʠʯʥʳʝ 

ʢʫʣʴʪʠʚʠʨʫʝʤʳʝ 

ʧʦʙʝʛʠ  

10. 

2017 

10. 

2017 

2,25 94 1,57 - 0,33 8,1 6,9 

3 4-ʭ ʛʦʜʠʯʥʳʝ 

ʢʫʣʴʪʠʚʠʨʫʝʤʳʝ 

ʧʦʙʝʛʠ 

09. 

2018 

09. 

2018 

2,23 93 1,62 - 0,38 9,0 7,3 

4 5-ʪʠ ʛʦʜʠʯʥʳʝ 

ʢʫʣʴʪʠʚʠʨʫʝʤʳʝ 

ʧʦʙʝʛʠ 

10. 

2019 

10. 

2019 

2,11 92 1,68 - 0,33 9,7 9,9 

5 6-ʪʠ ʛʦʜʠʯʥʳʝ 

ʢʫʣʴʪʠʚʠʨʫʝʤʳʝ 

ʧʦʙʝʛʠ 

07. 

2020 

07. 

2020 

2,06 92 1,71 - 0,35 9,8 9,9 
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5.5. ʆʩʥʦʚʥʳʝ ʚʘʣʠʜʘʮʠʦʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʤʝʪʦʜʠʢ 

ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʘʥʪʨʘʛʣʠʢʦʟʠʜʦʚ ʚ ʣʠʩʪʴʷʭ ʠ ʧʦʙʝʛʘʭ ʘʣʦʵ 

ʜʨʝʚʦʚʠʜʥʦʛʦ ʠ ʘʣʦʵ ʚʝʨʘ 

ʆʩʥʦʚʥʦʡ ʮʝʣʴʶ ʚʘʣʠʜʘʮʠʠ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʤʝʪʦʜʠʢʠ ʷʚʣʷʝʪʩʷ 

ʦʙʦʩʥʦʚʘʥʠʝ ʧʨʠʛʦʜʥʦʩʪʠ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʤʝʪʦʜʠʢʠ, ʘ ʪʘʢʞʝ ʜʦʢʫʤʝʪʘʣʴʥʦʝ 

ʦʬʦʨʤʣʝʥʠʝ ʝʝ ʮʝʣʝʚʦʛʦ ʧʨʠʤʝʥʝʥʠʷ. ɺ ʢʘʯʝʩʪʚʝ ʢʣʶʯʝʚʳʭ ʚʘʣʠʜʘʮʠʦʥʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʤʝʪʦʜʠʢ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʝʩʢʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʘʥʪʨʘʛʣʠʢʦʟʠʜʦʚ 

ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ: ʧʨʝʮʠʟʠʦʥʥʦʩʪʴ, ʧʨʘʚʠʣʴʥʦʩʪʴ, ʣʠʥʝʡʥʦʩʪʴ, ʜʠʘʧʘʟʦʥ 

ʧʨʠʤʝʥʝʥʠʷ, ʩʧʝʮʠʬʠʯʥʦʩʪʴ [3]. çʃʠʥʝʡʥʦʩʪʴè ʨʘʩʩʯʠʪʳʚʘʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 5 

ʨʘʟʣʠʯʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ʧʫʪʝʤ ʨʘʟʚʝʜʝʥʠʷ ʦʩʥʦʚʥʦʛʦ ʩʪʘʥʜʘʨʪʥʦʛʦ ʦʙʨʘʟʮʘ 

ʙʘʨʙʘʣʦʠʥʘ. ʃʠʥʝʡʥʦʩʪʴ ʦʮʝʥʠʚʘʣʘʩʴ ʧʦ ʛʨʘʬʠʢʫ ʚʠʟʫʘʣʴʥʦ (ʪʘʙʣ.5.6, ʨʠʩ.5.9 - 

5.10). ʏʪʦʙʳ ʧʦʜʪʚʝʨʜʠʪʴ ʧʦʢʘʟʘʪʝʣʴ çʣʠʥʝʡʥʦʩʪʴè ʦʧʨʝʜʝʣʷʣʠ ʢʦʵʬʬʠʮʠʝʥʪ 

ʜʝʪʝʨʤʠʥʘʮʠʠ. ʇʨʠ ʧʨʠʙʣʠʞʝʥʠʠ ʵʪʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʢ ʟʥʘʯʝʥʠʶ 1,0 

ʩʦʚʦʢʫʧʥʦʩʪʴ ʜʘʥʥʳʭ ʦʧʠʩʳʚʘʣʘʩʴ ʧʨʷʤʦʡ ʣʠʥʠʡʝʡ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʟʥʘʯʝʥʠʝ 

ʢʦɻʬʬʠʮʠʝʥʪʘ ʜʝʪʝʨʤʠʥʘʮʠʠ ʜʦʣʞʥʦ ʙʳʪʴ ʥʝ ʤʝʥʴʰʝ 0,99. ʇʦʢʘʟʘʪʝʣʴ 

çʩʧʝʮʠʬʠʯʥʦʩʪʴè ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʤʝʪʦʜʠʢ  ʦʧʨʝʜʝʣʷʣʩʷ ʧʦ 

ʤʝʪʨʦʣʦʛʠʯʝʩʢʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʘʥʘʣʠʟʘ (ʪʘʙʣ.5.7-

5.8). ɼʠʘʧʘʟʦʥ (ʦʙʣʘʩʪʴ) ʧʨʠʤʝʥʝʥʠʷ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʝʩʢʠʭ ʤʝʪʦʜʠʢ 

ʦʧʨʝʜʝʣʝʥʠʷ ʘʥʪʨʘʛʣʠʢʦʟʠʜʦʚ ʫʩʪʘʥʦʚʣʠʚʘʣʩʷ ʧʦ ʜʘʥʥʳʤ, ʫʜʦʚʣʝʪʚʦʨʷʶʱʠʤ 

ʣʠʥʝʡʥʦʩʪʠ ʤʦʜʝʣʠ, ʚ ʭʦʜʝ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʦʚ (ʪʘʙʣ.5.6, ʨʠʩ.5.9 - 5.10). 
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ʊʘʙʣʠʮʘ 5.6 ï ʆʧʨʝʜʝʣʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ çʣʠʥʝʡʥʦʩʪʴè 

ʃʠʩʪʴʷ ʠ ʧʦʙʝʛʠ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ 

 ̄

ʦʧʨʝʜʝʣʝʥʠʷ 

ɸʣʠʢʚʦʪʘ, 

ʚ % 

ɸʣʠʢʚʦʪʘ, ʚ 

ʤʣ 

ʆʧʪʠʯʝʩʢʘʷ 

ʧʣʦʪʥʦʩʪʴ, 

D 

ʉʦʜʝʨʞʘʥʠʝ 

ʘʥʪʨʘʛʣʠʢʦʟʠʜʦʚ 

ʚ ʘʣʠʢʚʦʪʝ, ʉ, % 

1 50 0,5 0,301 1,23 

2 75 0,75 0,452 1,84 

3 100 1 0,603 2,46 

4 125 1,25 0,754 3,07 

5 150 1,5 0,904 3,69 

ʃʠʩʪʴʷ ʠ ʧʦʙʝʛʠ ʘʣʦʵ ʚʝʨʘ 

1 50 0,5 0,280 1,14 

2 75 0,75 0,421 1,72 

3 100 1 0,561 2,29 

4 125 1,25 0,701 2,86 

5 150 1,5 0,841 3,43 

 

 

 

ʈʠʩʫʥʦʢ 5.9 ï ɻʨʘʬʠʯʝʩʢʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʦʧʪʠʯʝʩʢʦʡ ʧʣʦʪʥʦʩʪʠ ʠʟʚʣʝʯʝʥʠʷ ʠʟ 

ʣʠʩʪʴʝʚ ʠ ʧʦʙʝʛʦʚ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ ʦʪ ʢʦʥʮʝʥʪʨʘʮʠʠ 

0,301

0,452

0,603

0,754

0,904

0

0,1

0,2

0,3

0,4

0,5

0,6

0,7

0,8

0,9

1

1,23 1,84 2,46 3,07 3,69
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ʈʠʩʫʥʦʢ 5.10 ï ɻʨʘʬʠʯʝʩʢʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʦʧʪʠʯʝʩʢʦʡ ʧʣʦʪʥʦʩʪʠ ʠʟʚʣʝʯʝʥʠʷ 

ʠʟ ʣʠʩʪʴʝʚ ʠ ʧʦʙʝʛʦʚ ʘʣʦʵ ʚʝʨʘ ʦʪ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʂʦʵʬʬʠʮʠʝʥʪ ʜʝʪʝʨʤʠʥʘʮʠʠ ʚʳʯʠʩʣʷʝʪʩʷ ʥʘ ʦʩʥʦʚʘʥʠʠ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʝʥʥʳ ʚ ʪʘʙʣʠʮʘʭ 5.7 ʠ 5.8. 

ʊʘʙʣʠʮʘ 5.7 ï ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʜʘʥʥʳʝ ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʜʝʪʝʨʤʠʥʘʮʠʠ 

D C DC D2 C2 

ʃʠʩʪʴʷ ʠ ʧʦʙʝʛʠ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ 

0,301 1,23 0,370 0,0906 1,51 

0,452 1,84 0,832 0,2043 3,39 

0,603 2,46 1,483 0,3636 6,05 

0,754 3,07 2,315 0,5685 9,42 

0,904 3,69 3,336 0,8172 13,62 

×D=3,014 ×C=12,29 ×DC=8,336 × D2=2,0442 ×C2=34,29 

ʃʠʩʪʴʷ ʠ ʧʦʙʝʛʠ ʘʣʦʵ ʚʝʨʘ 

0,280 1,14 0,319 0,0784 1,29 

0,421 1,72 0,724 0,1772 2,96 

0,561 2,29 1,285 0,3147 5,24 

0,701 2,86 2,005 0,4914 8,18 

0,841 3,43 2,885 0,7073 11,76 

×D = 2,804 ×C = 11,44 ×DC = 7,218 × D2 = 1,769 ×C2 = 29,43 

0,28

0,421

0,561

0,701

0,841

0

0,1

0,2

0,3

0,4

0,5

0,6

0,7

0,8

0,9

1,14 1,72 2,29 2,86 3,43
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ʊʘʙʣʠʮʘ 5.8 ï ʇʦʜʩʯʝʪ ʜʘʥʥʳʭ ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʜʝʪʝʨʤʠʥʘʮʠʠ 

ʆʙʲʝʢʪʳ 

ʠʩʩʣʝʜʦʚʘʥʠʷ 

SSʭ = 

ɆD 2- (ɆD) 2 

/5 

SSy = 

ɆC 2 - (ɆC) 2 

/5 

SPʭʫ = 

ɆDC-(ɆDĿ 

ɆC)/5 

r = SPʭʫ / 

ã SSʭĿ SSy 

ʃʠʩʪʴʷ ʠ 

ʧʦʙʝʛʠ ʘʣʦʵ 

ʜʨʝʚʦʚʠʜʥʦʛʦ 

1,408 23,35 5,74 1,07 

ʃʠʩʪʴʷ ʠ 

ʧʦʙʝʛʠ ʘʣʦʵ 

ʚʝʨʘ 

1,22 20,28 4,97 0,999 

ʛʜʝ r ï ʵʪʦ ʢʦʵʬʬʠʮʠʝʥʪ ʜʝʪʝʨʤʠʥʘʮʠʠ; 

Sʈʭʫ ï ʵʪʦ ʩʫʤʤʘ ʧʦʧʘʨʥʳʭ ʧʨʦʠʟʚʝʜʝʥʠʡ; 

SSʫ ï ʵʪʦ ʩʫʤʤʘ ʢʚʘʜʨʘʪʦʚ ʦʪʢʣʦʥʝʥʠʷ ʙʘʣʣʦʚ (C) ʠʩʧʳʪʫʝʤʳʭ ʦʪ ʩʨʝʜʥʝʛʦ 

ʘʨʠʬʤʝʪʠʯʝʩʢʦʛʦ;  

SSʭ ï ʵʪʦ ʩʫʤʤʘ ʢʚʘʜʨʘʪʦʚ ʦʪʢʣʦʥʝʥʠʷ ʙʘʣʣʦʚ (D) ʠʩʧʳʪʫʝʤʳʭ ʦʪ ʩʨʝʜʥʝʛʦ 

ʘʨʠʬʤʝʪʠʯʝʩʢʦʛʦ. 

ʊʘʢ ʢʘʢ ʢʦʵʬʬʠʮʠʝʥʪʳ ʜʝʪʝʨʤʠʥʘʮʠʠ ʩʳʨʴʷ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ ʠ ʘʣʦʵ 

ʚʝʨʘ ʙʳʣʠ ʙʦʣʝʝ 0,99 (ʪʘʙʣ. 5.8) , ʪʦ ʤʦʞʥʦ ʛʦʚʦʨʠʪʴ ʦ ʪʦʤ, ʯʪʦ ʨʘʟʨʘʙʦʪʘʥʥʘʷ 

ʤʝʪʦʜʠʢʘ-ʣʠʥʝʡʥʘʷ. ʊʘʢʦʡ ʧʦʢʘʟʘʪʝʣʴ ʢʘʢ çʧʦʚʪʦʨʷʝʤʦʩʪʴè ʦʧʨʝʜʝʣʷʣʠ 

ʧʫʪʝʤ ʠʩʩʣʝʜʫʷ ʦʙʨʘʟʮʳ ʩʳʨʴʷ  ʚ 10 ʧʦʚʪʦʨʥʦʩʪʷʭ, ʢʦʪʦʨʳʝ ʚʭʦʜʠʣʠ ʚ 

ʜʠʘʧʘʟʦʥ (ʦʙʣʘʩʪʴ) ʧʨʠʤʝʥʝʥʠʷ ʤʝʪʦʜʠʢʠ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʝʩʢʦʛʦ 

ʦʧʨʝʜʝʣʝʥʠʷ ʘʥʪʨʘʮʝʥʧʨʦʠʟʚʦʜʥʳʭ. ʆʧʨʝʜʝʣʷʣʠ ʧʦʢʘʟʘʪʝʣʴ ʚʝʣʠʯʠʥʳ 

ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʩʪʘʥʜʘʨʪʥʦʛʦ ʦʪʢʣʦʥʝʥʠʷ  (ʥʝ ʙʦʣʝʝ 10%). ʇʦʢʘʟʘʪʝʣʴ 

ʚʝʣʠʯʠʥʳ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʩʪʘʥʜʘʨʪʥʦʛʦ ʦʪʢʣʦʥʝʥʠʷ ʜʣʷ ʣʠʩʪʴʝʚ ʠ ʧʦʙʝʛʦʚ 

ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ ʩʦʩʪʘʚʠʣʘ 6,4% (ʪʘʙʣʠʮʘ 5.9), ʘ ʜʣʷ ʣʠʩʪʴʝʚ ʠ ʧʦʙʝʛʦʚ ʘʣʦʵ 

ʚʝʨʘ ï 6,3% (ʪʘʙʣʠʮʘ 5.10). 
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ʊʘʙʣʠʮʘ 5.9 ï ʄʝʪʨʦʣʦʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ 

ʦʧʨʝʜʝʣʝʥʠʷ ʩʫʤʤʳ ʘʥʪʨʘʛʣʠʢʦʟʠʜʦʚ ʚ ʩʳʨʴʝ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ ʤʝʪʦʜʦʤ 

ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʠ 

 F  S P, % t (P,f) DX E, % 

10 2,46 0,227 95 2,23 Ñ0,18 Ñ6,4 

 

ʊʘʙʣʠʮʘ 5.10 ï ʄʝʪʨʦʣʦʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ 

ʦʧʨʝʜʝʣʝʥʠʷ ʩʫʤʤʳ ʘʥʪʨʘʛʣʠʢʦʟʠʜʦʚ ʚ ʩʳʨʴʝ ʘʣʦʵ ʚʝʨʘ ʤʝʪʦʜʦʤ 

ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʠ 

F  S P, % t (P,f) DX E, % 

10 2,29 0,198 95 2,23 Ñ0,14 Ñ6,3 

 

ʊʘʢʦʡ ʧʦʢʘʟʘʪʝʣʴ ʢʘʢ çʧʨʦʤʝʞʫʪʦʯʥʘʷ ʧʨʝʮʠʟʠʦʥʥʦʩʪʴè ʦʧʨʝʜʝʣʷʣʩʷ 

ʧʦ ʩʣʝʜʫʶʱʝʡ ʤʝʪʦʜʠʢʝ: 2 ʵʢʩʧʝʨʠʤʝʥʪʘʪʦʨʘ ʠʩʩʣʝʜʦʚʘʣʠ 3 ʦʙʨʘʟʮʘ ʩʳʨʴʷ ʚ 

3-ʭ ʧʦʚʪʦʨʥʦʩʪʷʭ (ʪʘʙʣʠʮʘ 5.11 - 5.12). ɺ ʜʘʣʴʥʝʡʰʝʤ ʫʩʪʘʥʦʚʣʠʚʘʣʠ 

ʧʦʢʘʟʘʪʝʣʴ ʚʝʣʠʯʠʥʳ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʩʪʘʥʜʘʨʪʥʦʛʦ ʦʪʢʣʦʥʝʥʠʷ, ʜʘʥʥʳʡ 

ʧʦʢʘʟʘʪʝʣʴ ʜʦʣʞʝʥ ʙʳʪʴ ʥʝ ʙʦʣʝʝ 15%. 

ʊʘʙʣʠʮʘ 5.11 ï ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʜʘʥʥʳʝ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʦʤʝʞʫʪʦʯʥʦʡ 

ʧʨʝʮʠʟʠʦʥʥʦʩʪʠ ʚ ʧʨʦʙʘʭ ʦʙʨʘʟʮʦʚ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ ʤʝʪʦʜʦʤ 

ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʠ  

ʇʦʚʪʦʨʷʝʤʦʩʪʴ ʉʦʜʝʨʞʘʥʠʝ ʘʥʪʨʘʛʣʠʢʦʟʠʜʦʚ ʚ ʧʝʨʝʩʯʝʪʝ ʥʘ ʙʘʨʙʘʣʦʠʥ ʚ 

ʩʳʨʴʝ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ, % 

 

ʀʩʩʣʝʜʦʚʘʪʝʣʴ 

ʘʥʘʣʠʪʠʯʝʩʢʦʡ 

ʤʝʪʦʜʠʢʠ 1 

ʇʨʦʙʘ 

ʦʙʨʘʟʮʘ 1 

ʇʨʦʙʘ 

ʦʙʨʘʟʮʘ 2 

ʇʨʦʙʘ 

ʦʙʨʘʟʮʘ 3 

1 2,52 2,49 2,47 

2 2,40 2,39 2,52 

3 2,46 2,40 2,39 

4 ʀʩʩʣʝʜʦʚʘʪʝʣʴ 

ʘʥʘʣʠʪʠʯʝʩʢʦʡ 

ʤʝʪʦʜʠʢʠ 2 

2,39 2,43 2,44 

5 2,42 2,51 2,41 

6 2,50 2,38 2,43 

X

X
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ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ 2,448 2,433 2,443 

ʆʪʥʦʩʠʪʝʣʴʥʦʝ ʩʪʘʥʜʘʨʪʥʦʝ 

ʦʪʢʣʦʥʝʥʠʝ (%) 

Ñ6,466 Ñ6,435 Ñ6,453 

 

ʊʘʙʣʠʮʘ 5.12 ï ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʜʘʥʥʳʝ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʦʤʝʞʫʪʦʯʥʦʡ 

ʧʨʝʮʠʟʠʦʥʥʦʩʪʠ ʚ ʧʨʦʙʘʭ ʦʙʨʘʟʮʦʚ ʘʣʦʵ ʚʝʨʘ ʤʝʪʦʜʦʤ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʠ 

ʇʦʚʪʦʨʷʝʤʦʩʪʴ ʉʦʜʝʨʞʘʥʠʝ ʘʥʪʨʘʛʣʠʢʦʟʠʜʦʚ ʚ ʧʝʨʝʩʯʝʪʝ ʥʘ ʙʘʨʙʘʣʦʠʥ ʚ 

ʩʳʨʴʝ ʘʣʦʵ ʚʝʨʘ, % 

 

ʀʩʩʣʝʜʦʚʘʪʝʣʴ 

ʘʥʘʣʠʪʠʯʝʩʢʦʡ 

ʤʝʪʦʜʠʢʠ 

1 

ʇʨʦʙʘ 

ʦʙʨʘʟʮʘ 1 

ʇʨʦʙʘ 

ʦʙʨʘʟʮʘ 2 

ʇʨʦʙʘ 

ʦʙʨʘʟʮʘ 3 

1 2,21 2,33 2,25 

2 2,28 2,24 2,22 

3 2,32 2,20 2,27 

4 ʀʩʩʣʝʜʦʚʘʪʝʣʴ 

ʘʥʘʣʠʪʠʯʝʩʢʦʡ 

ʤʝʪʦʜʠʢʠ 2 

2,19 2,34 2,33 

5 2,27 2,18 2,21 

6 2,35 2,35 2,28 

ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ 2,27 2,273 2,26 

ʆʪʥʦʩʠʪʝʣʴʥʦʝ ʩʪʘʥʜʘʨʪʥʦʝ 

ʦʪʢʣʦʥʝʥʠʝ (%) 

Ñ6,321 Ñ6,371 Ñ6,174 

ʇʨʦʩʯʠʪʘʚ ʚʝʣʠʯʠʥʫ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʩʪʘʥʜʘʨʪʥʦʛʦ ʦʪʢʣʦʥʝʥʠʷ (ʥʝ 

ʙʦʣʝʝ 15%), ʫʩʪʘʥʘʚʣʠʚʘʣʠ ʧʦʢʘʟʘʪʝʣʴ çʚʦʩʧʨʦʠʟʚʦʜʠʤʦʩʪʴè. ʅʘ ʦʩʥʦʚʘʥʠʠ 

ʧʨʦʚʝʜʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʤʝʪʦʜʠʢʘ ʩʯʠʪʘʝʪʩʷ 

ʚʦʩʧʨʦʠʟʚʦʜʠʤʦʡ ʚ ʫʢʘʟʘʥʥʳʭ ʫʩʣʦʚʠʷʭ.  ʅʘ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʘʭ UNICO 

2800, ʉʌ-2000, Specord40 (Analytik Jena) ʦʧʨʝʜʝʣʷʣʩʷ ʧʦʢʘʟʘʪʝʣʴ ʢʘʢ 

çʤʝʞʣʘʙʦʨʘʪʦʨʥʘʷ ʧʨʝʮʠʟʠʦʥʥʦʩʪʴè  (ʪʘʙʣ. 5.13), ʧʨʠ ʵʪʦʤ ʫʩʪʘʥʘʚʣʠʚʘʣʠ 

ʢʦʣʠʯʝʩʪʚʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʘʥʪʨʘʛʣʠʢʦʟʠʜʦʚ ʚ ʠʟʫʯʘʝʤʳʭ ʦʙʨʘʟʮʘʭ ʩʳʨʴʷ 

ʘʣʦʵ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʚʳʯʠʩʣʷʣʠ  ʚʝʣʠʯʠʥʫ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʩʪʘʥʜʘʨʪʥʦʛʦ 

ʦʪʢʣʦʥʝʥʠʷ (Ò15%). 

ʊʘʙʣʠʮʘ 5.13 ï ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʜʘʥʥʳʝ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʤʝʞʣʘʙʦʨʘʪʦʨʥʦʡ ʧʨʝʮʠʟʠʦʥʥʦʩʪʠ ʤʝʪʦʜʠʢʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ 

ʩʳʨʴʷ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ ʠ ʘʣʦʵ ʚʝʨʘ 

ɸʥʘʣʠʟʠʨʫʝʤʦʝ 

ʣʝʢʘʨʩʪʚʝʥʥʦʝ 

ʉʦʜʝʨʞʘʥʠʝ ʘʥʪʨʘʛʣʠʢʦʟʠʜʦʚ ʚ 

ʧʝʨʝʩʯʝʪʝ ʥʘ ʙʘʨʙʘʣʦʠʥ (ʣʠʩʪʴʷ ʠ ʧʦʙʝʛʠ 

ʆʪʥʦʩʠ- 

ʪʝʣʴʥʦʝ ʩʪʘʥ- 
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ʨʘʩʪʠʪʝʣʴʥʦʝ 

ʩʳʨʴʝ 

ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ ʠ ʘʣʦʵ ʚʝʨʘ), % ʜʘʨʪʥʦʝ 

ʦʪʢʣʦʥʝʥʠʝ 

(%) 

ʉʧʝʢʪʨʦ- 

ʬʦʪʦʤʝʪʨ - 

Specord 40 

(Analytik 

Jena) 

ʉʧʝʢʪʨʦ- 

ʬʦʪʦʤʝʪʨ - 

ʉʌ-2000 

ʉʧʝʢʪʨʦ- 

ʬʦʪʦʤʝʪʨ - 

UNICO 2800 

ʃʠʩʪʴʷ ʠ 

ʧʦʙʝʛʠ ʘʣʦʵ 

ʜʨʝʚʦʚʠʜʥʦʛʦ 

2,48 2,44 2,46 Ñ6,4 

ʃʠʩʪʴʷ ʠ 

ʧʦʙʝʛʠ ʘʣʦʵ 

ʚʝʨʘ 

2,27 2,31 2,29 Ñ6,31 

ʊʘʢʦʡ ʧʦʢʘʟʘʪʝʣʴ ʢʘʢ çʧʨʘʚʠʣʴʥʦʩʪʴè ʫʩʪʘʥʘʚʣʠʚʘʣʩʷ ʧʦ ʩʦʜʝʨʞʘʥʠʶ 

ʘʥʪʨʘʛʣʠʢʦʟʠʜʦʚ ʚ ʧʝʨʝʩʯʝʪʝ ʥʘ ʙʘʨʙʘʣʦʠʥ ʚ ʦʙʨʘʟʮʘʭ, ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʈʉʆ 

ʙʘʨʙʘʣʦʠʥʘ ʚ ʥʝʦʙʭʦʜʠʤʳʭ ʢʦʣʠʯʝʩʪʚʘʭ (0,25 ʤʣ, 0,50ʤʣ, 0,75 ʤʣ)  ʜʣʷ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ʠʟʚʣʝʯʝʥʠʡ ʠʟ ʘʥʘʣʠʟʠʨʫʝʤʦʛʦ 

ʩʳʨʴʷ. ʇʦʢʘʟʘʪʝʣʴ ʩʨʝʜʥʝʛʦ ʧʨʦʮʝʥʪʘ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʨʘʩʪʚʦʨʦʚ ʩ ʟʘʜʘʥʥʳʤʠ ʢʦʥʮʝʥʪʨʘʮʠʷʤʠ, ʩʢʦʨʨʝʢʪʠʨʦʚʘʥʥʳʡ ʥʘ 100% 

ʷʚʣʷʝʪʩʷ ʢʨʠʪʝʨʠʡ ʧʨʠʝʤʣʝʤʦʩʪʠ ʤʝʪʦʜʠʢʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ. 

ʇʦʢʘʟʘʪʝʣʴ ʩʨʝʜʥʝʡ ʚʝʣʠʯʠʥʳ ʢʨʠʪʝʨʠʷ ʧʨʠʝʤʣʝʤʦʩʪʠ ʚʘʨʴʠʨʦʚʘʣʩʷ ʦʪ 95 ʜʦ 

105 %. 

ʊʘʙʣʠʮʘ 5.14 ï ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʜʘʥʥʳʝ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʘʚʠʣʴʥʦʩʪʠ 

ʤʝʪʦʜʠʢʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʩʳʨʴʷ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ ʠ ʘʣʦʵ ʚʝʨʘ 

 ̄ ʉʦʜʝʨʞʘʥʠ 

ʝ ʘʥʪʨʘʮʝʥ- 

ʧʨʦʠʟʚʦʜʥʳ 

ʭ ʤʛ, ʚ 

ʧʝʨʝʩʯʝʪʝ 

ʥʘ ʙʘʨʙʘʣʦʠʥ 

ɼʦʙʘʚʣ

ʝ 

-ʥʦ 

ʈʉʆ 

ʙʘʨʙʘʣ

ʦʠʥ 

, ʤʛ 

ʆʞʠʜʘʝʤʦ 

ʝ 

ʩʦʜʝʨʞʘ- 

ʥʠʝ, ʤʛ 

ʇʦʣʫʯʝ 

ʥ-ʥʦʝ 

ʩʦʜʝʨʞʘ 

-ʥʠʝ, ʤʛ 

ʇʦʣʫʯʝ 

ʥ-ʥʘʷ 

ʦʰʠʙʢʘ, 

% 

ʉʪʘʪʠʩʪʠʯʝʩ

ʢ 

ʠʝ 

ʭʘʨʘʢʪʝʨʠʩʪ

ʠʢ 

ʠ 

1 2,46 0,125 2,585 2,583 99,92 =s99,73% 

S =8,586 

ЎX =Ñ6,382 

E =Ñ6,4% 

2 2,46 0,125 2,585 2,587 100,08 

3 2,46 0,125 2,585 2,584 99,96 

4 2,46 0,250 2,71 2,69 99,26 
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5 2,46 0,250 2,71 2,68 98,89 

6 2,46 0,250 2,71 2,70 99,63 

7 2,46 0,375 2,835 2,86 100,88 

8 2,46 0,375 2,835 2,83 99,82 

9 2,46 0,375 2,835 2,81 99,11 

ʉʨʝʜʥʷʷ ʦʰʠʙʢʘ 99,73% 

ʃʠʩʪʴʷ ʠ ʧʦʙʝʛʠ ʘʣʦʵ ʚʝʨʘ 

1 2,29 0,125 2,415 2,404 99,54 =s100,27% 

S =8,499 

ЎX =Ñ6,317 

E =Ñ6,3% 

2 2,29 0,125 2,415 2,42 100,21 

3 2,29 0,125 2,415 2,41 99,79 

4 2,29 0,250 2,54 2,51 98,82 

5 2,29 0,250 2,54 2,61 102,76 

6 2,29 0,250 2,54 2,55 100,39 

7 2,29 0,375 2,665 2,66 99,81 

8 2,29 0,375 2,665 2,69 100,94 

9 2,29 0,375 2,665 2,67 100,19 

ʉʨʝʜʥʷʷ ʦʰʠʙʢʘ 100,27% 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʥʘʣʠʟʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʳʷʚʣʝʥ 

ʜʠʘʧʘʟʦʥ ʚʘʨʴʠʨʦʚʘʥʠʷ ʧʨʦʮʝʥʪʘ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʚ ʤʝʪʦʜʠʢʝ 

ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʜʣʷ ʩʳʨʴʷ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ ʠ ʘʣʦʵ ʚʝʨʘ, ʠ 

ʩʦʩʪʘʚʣʷʝʪ ʦʪ 98,89% ʜʦ 100,88%,  ʠ ʦʪ 98,82% ʜʦ 102,76% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 

ʥʘʨʷʜʫ ʩ ʵʪʠʤ ʩʨʝʜʥʷʷ ʚʝʣʠʯʠʥʘ ʜʣʷ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ  99,73% ʠ 100,27% 

ʜʣʷ ʘʣʦʵ ʚʝʨʘ. ʂʘʢ ʚʠʜʥʦ ʠʟ ʜʘʥʥʳʭ, ʧʨʠʚʝʜʝʥʥʳʭ ʚ ʪʘʙʣʠʮʝ 5.14, ʚ 

ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʤʝʪʦʜʠʢʝ ʩʠʩʪʝʤʘʪʠʯʝʩʢʘʷ ʦʰʠʙʢʘ ʦʪʩʫʪʩʪʚʫʝʪ ʠ 

ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʦʰʠʙʢʘ ʥʝ ʧʨʝʚʳʰʘʝʪ Ñ6,4% ʜʣʷ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ ʠ Ñ6,3% 

ʜʣʷ ʘʣʦʵ ʚʝʨʘ ʧʨʠ ʜʦʚʝʨʠʪʝʣʴʥʦʡ ʚʝʨʦʷʪʥʦʩʪʠ 95%. 
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ɺʓɺʆɼʓ ʂ ɻʃɸɺɽ 5 

1. ʄʝʪʦʜʠʢʘ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʣʠʩʪʴʝʚ ʠ ʧʦʙʝʛʦʚ ʘʣʦʵ 

ʜʨʝʚʦʚʠʜʥʦʛʦ ʠ ʘʣʦʵ ʚʝʨʘ ʨʘʟʨʘʙʦʪʘʥʘ ʥʘʤʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʝʪʦʜʘ 

ʪʦʥʢʦʩʣʦʡʥʦʡ ʭʨʦʤʘʪʦʛʨʘʬʠʠ ʚ ʩʠʩʪʝʤʝ ʨʘʩʪʚʦʨʠʪʝʣʝʡ ʭʣʦʨʦʬʦʨʤ ï ʵʪʘʥʦʣ - 

ʚʦʜʘ (26:16:1,5) ʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʙʦʯʝʛʦ ʩʪʘʥʜʘʨʪʥʦʛʦ ʦʙʨʘʟʮʘ 

ʙʘʨʙʘʣʦʠʥʘ.  

2. ʋʩʪʘʥʦʚʣʝʥ ʭʘʨʘʢʪʝʨ ʢʨʠʚʦʡ ʧʦʛʣʦʱʝʥʠʷ ʚʦʜʥʦ-ʩʧʠʨʪʦʚʦʛʦ 

ʠʟʚʣʝʯʝʥʠʷ ʠʟ ʣʠʩʪʴʝʚ ʠ ʧʦʙʝʛʦʚ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ ʠ ʘʣʦʵ ʚʝʨʘ ʩ 

ʤʘʢʩʠʤʫʤʦʤ ʧʨʠ 412Ñ2 ʥʤ. 

3. ʈʘʟʨʘʙʦʪʘʥʳ ʤʝʪʦʜʠʢʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʩʫʤʤʳ 

ʘʥʪʨʘʮʝʥʧʨʦʠʟʚʦʜʥʳʭ ʚ ʣʠʩʪʴʷʭ ʠ ʧʦʙʝʛʘʭ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ ʠ ʘʣʦʵ ʚʝʨʘ ʚ 

ʧʝʨʝʩʯʝʪʝ ʥʘ ʙʘʨʙʘʣʦʠʥ. ʉʦʜʝʨʞʘʥʠʝ ʩʫʤʤʳ ʘʥʪʨʘʮʝʥʧʨʦʠʟʚʦʜʥʳʭ 

ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 2 ʜʦ 3%. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʨʝʢʦʤʝʥʜʫʝʤʳʡ ʥʠʞʥʠʡ 

ʧʨʝʜʝʣ ʩʦʜʝʨʞʘʥʠʷ ʩʫʤʤʳ ʘʥʪʨʘʮʝʥʧʨʦʠʟʚʦʜʥʳʭ ʚ ʧʝʨʝʩʯʝʪʝ ʥʘ ʙʘʨʙʘʣʦʠʥ ʚ 

ʣʠʩʪʴʷʭ ʠ ʧʦʙʝʛʘʭ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ ʠ ʘʣʦʵ ʚʝʨʘ ʥʝ ʤʝʥʝʝ 2%. 

ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʨʝʟʫʣʴʪʘʪʦʚ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʘʥʘʣʠʟʘ 

ʜʝʤʦʥʩʪʨʠʨʫʝʪ, ʯʪʦ ʦʰʠʙʢʘ ʝʜʠʥʠʯʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ 

ʘʥʪʨʘʮʝʥʧʨʦʠʟʚʦʜʥʳʭ ʚ ʧʝʨʝʩʯʝʪʝ ʥʘ ʙʘʨʙʘʣʦʠʥ ʚ ʣʠʩʪʴʷʭ ʠ ʧʦʙʝʛʘʭ ʘʣʦʵ 

ʜʨʝʚʦʚʠʜʥʦʛʦ ʩ ʜʦʚʝʨʠʪʝʣʴʥʦʡ ʚʝʨʦʷʪʥʦʩʪʴʶ 95% ʩʦʩʪʘʚʣʷʝʪ Ñ6,4 %, ʘ ʚ 

ʣʠʩʪʴʷʭ ʠ ʧʦʙʝʛʘʭ ʘʣʦʵ ʚʝʨʘ Ñ 6,3%. 

4. ʈʘʩʩʯʠʪʘʥʳ ʩʣʝʜʫʶʱʠʝ ʯʠʩʣʦʚʳʝ ʧʦʢʘʟʘʪʝʣʠ ʜʣʷ ʩʳʨʴʷ ʘʣʦʵ 

ʜʨʝʚʦʚʠʜʥʦʛʦ ʠ ʘʣʦʵ ʚʝʨʘ: ʢʦʣʠʯʝʩʪʚʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ, ʚʣʘʞʥʦʩʪʴ, ʦʙʱʘʷ 

ʟʦʣʘ, ʦʨʛʘʥʠʯʝʩʢʠʝ ʠ ʤʠʥʝʨʘʣʴʥʳʝ ʧʨʠʤʝʩʠ, ʧʦʪʝʨʷ ʤʘʩʩʳ ʧʨʠ ʚʳʩʫʰʠʚʘʥʠʠ. 

5. ʆʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʥʘʤʠ ʤʝʪʦʜʠʢ ʢʘʯʝʩʪʚʝʥʥʦʛʦ, 

ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʘʥʘʣʠʟʘ, ʘ ʪʘʢʞʝ ʯʠʩʣʦʚʳʝ ʧʦʢʘʟʘʪʝʣʠ ʜʣʷ ʣʠʩʪʴʝʚ ʠ 

ʧʦʙʝʛʦʚ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ ʠ ʘʣʦʵ ʚʝʨʘ ʥʘʰʣʠ ʦʪʨʘʞʝʥʠʝ ʚ ʧʨʦʝʢʪʝ ʌʉ ʥʘ 

ʃʈʉ ï çɸʣʦʵ ʣʠʩʪʴʷ ʠ ʧʦʙʝʛʠ ʩʚʝʞʠʝè. 
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ɻʃɸɺɸ 6. ʈɸɿʈɸɹʆʊʂɸ ʉʆʉʊɸɺɸ, ʇʆɼɹʆʈ ʄɽʊʆɼʀʂʀ 

ʇʆʃʋʏɽʅʀʗ ʀ ʉʊɸʅɼɸʈʊʀɿɸʎʀʀ ʃɽʂɸʈʉʊɺɽʅʅʓʍ 

ʈɸʉʊʀʊɽʃʔʅʓʍ ʇʈɽʇɸʈɸʊʆɺ ʉʓʈʔʗ ɸʃʆʕ ɼʈɽɺʆɺʀɼʅʆɻʆ 

 

ɺ ʧʦʩʣʝʜʥʝʝ ʜʝʩʷʪʠʣʝʪʠʝ ʚ ʘʩʩʦʨʪʠʤʝʥʪʝ ʨʘʥʦʟʘʞʠʚʣʷʶʱʠʭ ʃʉ 

ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʥʘ ʨʳʥʢʝ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʧʨʝʦʙʣʘʜʘʶʪ ʟʘʨʫʙʝʞʥʳʝ ʣʝʢʘʨʩʪʚʝʥʥʳʝ ʩʨʝʜʩʪʚʘ 

[96]. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʩʦʟʜʘʥʠʝ ʠʤʧʦʨʪʦʟʘʤʝʱʘʶʱʠʭ ʧʨʝʧʘʨʘʪʦʚ 

ʨʝʛʝʥʝʨʠʨʫʶʱʝʛʦ ʜʝʡʩʪʚʠʷ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʳʤ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʟʣʠʯʥʳʭ ʵʢʩʪʨʘʢʪʦʚ ʠʟ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ ʙʳʣʦ 

ʠʟʚʝʩʪʥʦ ʩ ʜʨʝʚʥʠʭ ʚʨʝʤʝʥ ʠ ʥʝ ʫʪʨʘʪʠʣʦ ʩʚʦʝʛʦ ʟʥʘʯʝʥʠʷ ʜʦ ʥʘʩʪʦʷʱʝʛʦ 

ʚʨʝʤʝʥʠ. ʌʠʪʦʧʨʝʧʘʨʘʪʳ ʜʦʩʪʘʪʦʯʥʦ ʧʦʧʫʣʷʨʥʳ, ʪʘʢ ʢʘʢ ʧʨʠ ʠʭ ʫʤʝʣʦʤ 

ʧʨʠʤʝʥʝʥʠʠ ʦʥʠ ʤʦʛʫʪ ʦʢʘʟʘʪʴ ʦʱʫʪʠʤʦʝ ʚʣʠʷʥʠʝ ʥʘ ʫʣʫʯʰʝʥʠʝ ʩʦʩʪʦʷʥʠʷ 

ʦʨʛʘʥʠʟʤʘ ʯʝʣʦʚʝʢʘ. ʆʥʠ ʜʘʶʪ ʤʝʥʴʰʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʙʦʯʥʳʭ ʵʬʬʝʢʪʦʚ, ʪʘʢ 

ʢʘʢ ʣʫʯʰʝ ʧʝʨʝʥʦʩʷʪʩʷ ʦʨʛʘʥʠʟʤʦʤ, ʯʝʤ ʩʠʥʪʝʪʠʯʝʩʢʠʝ [83, 102]. 

ʗʨʢʠʤ ʧʨʠʤʝʨʦʤ ʷʚʣʷʶʪʩʷ ʨʘʩʪʝʥʠʷ ʨʦʜʘ ɸʣʦʵ. ʇʨʝʧʘʨʘʪʳ ʘʣʦʵ ʠ 

ʩʘʙʫʨʘ (ʩʛʫʱʝʥʥʳʡ ʩʦʢ ʘʣʦʵ) ʦʙʣʘʜʘʶʪ ʩʣʘʙʠʪʝʣʴʥʳʤ ʜʝʡʩʪʚʠʝʤ, ʪʘʢʞʝ 

ʫʩʠʣʠʚʘʶʪ ʩʝʢʨʝʮʠʶ ʧʠʱʝʚʘʨʠʪʝʣʴʥʳʭ ʞʝʣʝʟ, ʦʢʘʟʳʚʘʶʪ ʞʝʣʯʝʛʦʥʥʦʝ 

ʜʝʡʩʪʚʠʝ, ʫʣʫʯʰʘʶʪ ʘʧʧʝʪʠʪ ʠ ʧʠʱʝʚʘʨʝʥʠʝ, ʦʙʣʘʜʘʶʪ ʚʳʨʘʞʝʥʥʳʤʠ 

ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʤʠ, ʧʨʦʪʠʚʦʦʞʦʛʦʚʳʤʠ ʠ ʨʝʛʝʥʝʨʘʪʠʚʥʳʤʠ 

ʩʚʦʡʩʪʚʘʤʠ. ʉʦʝʜʠʥʝʥʠʷ ʘʥʪʨʘʮʝʥʧʨʦʠʟʚʦʜʥʦʡ ʧʨʠʨʦʜʳ ʩʦʢʘ ʘʣʦʵ ʫʩʠʣʠʚʘʶʪ 

ʧʝʨʠʩʪʘʣʴʪʠʢʫ ʢʠʰʝʯʥʠʢʘ, ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʶʪʩʷ ʧʨʠ ʭʨʦʥʠʯʝʩʢʠʭ ʠ 

ʘʪʦʥʠʯʝʩʢʠʭ ʟʘʧʦʨʘʭ. ʇʨʠ ʧʨʠʤʝʥʝʥʠʠ ʩʦʢʘ ʚ ʤʘʣʳʭ ʜʦʟʘʭ ʫʩʠʣʠʚʘʝʪʩʷ 

ʞʝʣʯʝʦʪʜʝʣʝʥʠʝ ʠ ʫʣʫʯʰʘʝʪʩʷ ʧʠʱʝʚʘʨʝʥʠʝ, ʪʘʢʞʝ ʩʦʢ ʘʣʦʵ ʦʙʣʘʜʘʝʪ 

ʙʘʢʪʝʨʠʦʩʪʘʪʠʯʝʩʢʠʤ ʠ ʨʘʥʦʟʘʞʠʚʣʷʶʱʠʤ ʜʝʡʩʪʚʠʝʤ [63, 65]. 

ɺ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʨʝʝʩʪʨʝ ʃʉ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʩʣʝʜʫʶʱʠʝ 

ʧʨʝʧʘʨʘʪʳ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ: çɸʣʦʵ ʵʢʩʪʨʘʢʪ ʞʠʜʢʠʡè (ʆɸʆ 
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"ɼɸʃʔʍʀʄʌɸʈʄ", ʆɸʆ "ɽʨʝʚʘʥʩʢʘʷ ʭʠʤʠʢʦ-ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʘʷ ʬʠʨʤʘ", 

ɿɸʆ "ɺʀʌʀʊɽʍ); çɸʣʦʵ ʩʦʢè (ɿɸʆ "ɺʀʌʀʊɽʍ"); çɸʣʦʵ ʵʢʩʪʨʘʢʪ ʩʫʭʦʡè 

(ʆʆʆ "ʆʣʠʛʦʬʘʨʤ"), çɸʣʦʵ ʣʠʥʠʤʝʥʪè (ɿɸʆ "ɺʀʌʀʊɽʍ"); çɸʣʦʵ ʩʠʨʦʧ ʩ 

ʞʝʣʝʟʦʤè (ɿɸʆ "ɺʀʌʀʊɽʍ"); çɸʣʦʨʦʤè (ɿɸʆ "ɺʀʌʀʊɽʍ"); çɸʣʦʵ-ʧʣʶʩè 

(ʆʆʆ "ɼʆʂʊʆʈ ʅ"); çɸʣʦʵ ɼʅè (ʆʆʆ "ɼʆʂʊʆʈ ʅ"). ʅʝʩʤʦʪʨʷ ʥʘ 

ʢʘʞʫʱʝʝʩʷ ʨʘʟʥʦʦʙʨʘʟʠʝ ʧʨʝʧʘʨʘʪʦʚ ʘʣʦʵ, ʚ ʬʦʨʤʝ ʩʫʧʧʦʟʠʪʦʨʠʠ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ ʪʦʣʴʢʦ ʦʜʠʥ ʛʦʤʝʦʧʘʪʠʯʝʩʢʠʡ ʧʨʝʧʘʨʘʪ (çɸʣʦʵ ɼʅè), ʘ ʚ 

ʬʦʨʤʝ ʤʘʟʠ ʧʨʝʧʘʨʘʪʦʚ ʥʘ ʦʩʥʦʚʝ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ ʥʝʪ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ 

ʘʢʪʫʘʣʴʥʳʤʠ ʷʚʣʷʶʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʜʘʥʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. 

 

6.1. ʈʘʟʨʘʙʦʪʢʘ ʩʦʩʪʘʚʘ ʠ ʧʦʜʙʦʨ ʦʩʥʦʚʳ ʜʣʷ ʜʝʨʤʘʪʦʣʦʛʠʯʝʩʢʦʡ 

ʤʘʟʠ ʥʘ ʦʩʥʦʚʝ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ 

ʇʝʨʚʦʥʘʯʘʣʴʥʦ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʩʦʩʪʘʚʘ ʜʣʷ ʜʝʨʤʘʪʦʣʦʛʠʯʝʩʢʦʡ ʤʘʟʠ 

ʥʘʤʠ ʧʨʦʚʦʜʠʣʠʩʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʦʙʦʩʥʦʚʘʥʠʶ ʚʚʝʜʝʥʠʷ ʚ ʤʘʟʴ 

ʩʛʫʱʝʥʥʦʛʦ ʩʦʢʘ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ. ɼʣʷ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʤʳ 

ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʦʢ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ, ʩʛʫʱʝʥʥʳʡ ʩʦʢ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ, 

ʩʧʠʨʪʦʚʦʡ ʵʢʩʪʨʘʢʪ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ 1:10, ʛʫʩʪʦʡ ʵʢʩʪʨʘʢʪ ʘʣʦʵ 

ʜʨʝʚʦʚʠʜʥʦʛʦ. 

ʉʦʢ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ: ʠʟ ʩʚʝʞʝʩʨʝʟʘʥʥʳʭ ʣʠʩʪʴʝʚ ʠ ʧʦʙʝʛʦʚ ʘʣʦʵ 

ʜʨʝʚʦʚʠʜʥʦʛʦ ʤʝʪʦʜʦʤ ʧʨʝʩʩʦʚʘʥʠʷ ʧʦʣʫʯʘʣʠ ʩʦʢ. 

ʉʛʫʱʝʥʥʳʡ ʩʦʢ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ: ʠʟ ʩʚʝʞʝʩʨʝʟʘʥʥʳʭ ʣʠʩʪʴʝʚ ʠ 

ʧʦʙʝʛʦʚ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ ʤʝʪʦʜʦʤ ʧʨʝʩʩʦʚʘʥʠʷ ʧʦʣʫʯʘʣʠ  ʩʦʢ, ʢʦʪʦʨʳʡ ʟʘʪʝʤ 

ʫʧʘʨʠʚʘʣʠ ʜʦ ʩʛʫʱʝʥʥʦʛʦ ʩʦʢʘ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʚʣʘʛʠ ʥʝ ʙʦʣʝʝ 30%. 

ʉʧʠʨʪʦʚʦʡ ʵʢʩʪʨʘʢʪ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ 1:10: ʩʚʝʞʝʩʨʝʟʘʥʥʳʝ ʣʠʩʪʴʷ ʠ 

ʧʦʙʝʛʠ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ ʩʤʝʰʠʚʘʣʠ ʚ ʩʦʦʪʥʦʰʝʥʠʠ 1:10 ʩ  60% C2H5OH [40], 

30 ʤʠʥʫʪ ʧʦʜʚʝʨʛʘʣʠ ʚʦʟʜʝʡʩʪʚʠʶ ʪʝʤʧʝʨʘʪʫʨʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʦʜʷʥʦʡ 

ʙʘʥʠ. ʇʦʩʣʝ ʦʩʪʫʞʘʣʠ, ʟʘʢʨʳʚʘʣʠ ʧʨʦʙʢʦʡ, ʚʟʚʝʰʠʚʘʣʠ ʠ ʚʦʩʧʦʣʥʷʣʠ ʤʘʩʩʫ 

60% ʩʧʠʨʪʦʤ ʜʦ ʧʝʨʚʦʥʘʯʘʣʴʥʦʡ. ʌʠʣʴʪʨʘʮʠʶ ʠʟʚʣʝʯʝʥʠʷ ʦʩʫʱʝʩʪʚʣʷʣʠ ʩ 

ʧʦʤʦʱʴʶ ʙʫʤʘʞʥʦʛʦ ʬʠʣʴʪʨʘ. 
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ɻʫʩʪʦʡ ʵʢʩʪʨʘʢʪ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ: ʩʚʝʞʝʩʨʝʟʘʥʥʳʝ ʣʠʩʪʴʷ ʠ ʧʦʙʝʛʠ 

ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ ʩʤʝʰʠʚʘʣʠ ʚ ʩʦʦʪʥʦʰʝʥʠʠ 1:10 ʩ 60% C2H5OH [40], 30 

ʤʠʥʫʪ ʧʦʜʚʝʨʛʘʣʠ ʚʦʟʜʝʡʩʪʚʠʶ ʪʝʤʧʝʨʘʪʫʨʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʦʜʷʥʦʡ ʙʘʥʠ. 

ɼʘʣʝʝ ʵʢʩʪʨʘʢʪ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 30 ʤʠʥ ʦʭʣʘʞʜʘʣʠ. ʌʠʣʴʪʨʘʮʠʶ ʠʟʚʣʝʯʝʥʠʷ 

ʦʩʫʱʝʩʪʚʣʷʣʠ ʩ ʧʦʤʦʱʴʶ ʙʫʤʘʞʥʦʛʦ ʬʠʣʴʪʨʘ. ʇʦʣʫʯʝʥʥʳʡ ʵʢʩʪʨʘʢʪ 

ʫʧʘʨʠʚʘʣʠ ʜʦ ʛʫʩʪʦʛʦ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʚʣʘʛʠ ʥʝ ʙʦʣʝʝ 25%. 

ʂʦʣʠʯʝʩʪʚʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʘʥʪʨʘʮʝʥʧʨʦʠʟʚʦʜʥʳʭ ʚ ʨʘʟʣʠʯʥʳʭ 

ʠʟʚʣʝʯʝʥʠʷʭ ʠʟ ʩʳʨʴʷ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʪʘʙʣʠʮʝ 6.1. 

ʊʘʙʣʠʮʘ 6.1 ï ʈʝʟʫʣʴʪʘʪʳ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʩʫʤʤʳ 

ʘʥʪʨʘʮʝʥʧʨʦʠʟʚʦʜʥʳʭ ʚ ʨʘʟʣʠʯʥʳʭ ʠʟʚʣʝʯʝʥʠʷʭ ʠʟ ʩʳʨʴʷ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ  

 ̄ ɺʠʜʳ ʠʟʚʣʝʯʝʥʠʡ ʠʟ ʩʳʨʴʷ ʘʣʦʵ 

ʜʨʝʚʦʚʠʜʥʦʛʦ 

ʉʦʜʝʨʞʘʥʠʝ ʩʫʤʤʳ 

ʘʥʪʨʘʮʝʥʧʨʦʠʟʚʦʜʥʳʭ 

ʚ ʧʝʨʝʩʯʝʪʝ ʥʘ ʙʘʨʙʘʣʦʠʥ, % 

1. ʉʦʢ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ 6,68Ñ0,02  

2. ʉʛʫʱʝʥʥʳʡ ʩʦʢ ʘʣʦʵ 

ʜʨʝʚʦʚʠʜʥʦʛʦ 

7,33Ñ0,04 

3. ʉʧʠʨʪʦʚʦʡ ʵʢʩʪʨʘʢʪ ʘʣʦʵ 

ʜʨʝʚʦʚʠʜʥʦʛʦ 1:10 

6,81Ñ0,03 

4. ɻʫʩʪʦʡ ʵʢʩʪʨʘʢʪ ʘʣʦʵ 

ʜʨʝʚʦʚʠʜʥʦʛʦ 

6,97Ñ0,03 

 

ʂʦʣʠʯʝʩʪʚʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʚ ʩʛʫʱʝʥʥʦʤ ʩʦʢʝ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʦʩʪʘʣʴʥʳʤʠ ʠʟʚʣʝʯʝʥʠʷʤʠ ʠʟ ʩʳʨʴʷ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ 

ʤʘʢʩʠʤʘʣʴʥʦ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ ʦʩʥʦʚʘʥʠʠ ʜʘʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʠʤʝʥʥʦ ʝʛʦ 

ʚʚʦʜʠʣʠ ʚ ʤʘʟʴ. 

ɼʘʣʝʝ ʦʩʫʱʝʩʪʚʣʷʣʠ ʧʦʜʙʦʨ ʦʧʪʠʤʘʣʴʥʦʡ ʤʘʟʝʚʦʡ ʦʩʥʦʚʳ, 

ʩʧʦʩʦʙʩʪʚʫʶʱʝʡ ʬʦʨʤʠʨʦʚʘʥʠʶ ʤʘʢʩʠʤʘʣʴʥʦ ʧʦʣʦʞʠʪʝʥʦʤʫ 

ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʤʫ ʵʬʬʝʢʪʫ ʤʘʟʠ. ɼʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʤʘʟʝʡ ʠʩʧʦʣʴʟʦʚʘʣʠ 

ʩʣʝʜʫʶʱʠʝ ʦʩʥʦʚʳ, ʨʘʟʨʝʰʝʥʥʳʝ ʢ ʤʝʜʠʮʠʥʩʢʦʤʫ ʧʨʠʤʝʥʝʥʠʶ: 

ʣʠʧʦʬʠʣʴʥʳʝ, ʛʠʜʨʦʬʠʣʴʥʳʝ ʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʝ [13, 14, 68, 91]. ɺ ʢʘʯʝʩʪʚʝ 

ʛʠʜʨʦʬʠʣʴʥʦʡ ʦʩʥʦʚʳ ʠʩʧʦʣʴʟʦʚʘʣʠ: ʢʨʘʭʤʘʣ, ʚʦʜʫ ʠ ʛʣʠʮʝʨʠʥ (ʤʘʟʝʚʘʷ 

ʦʩʥʦʚʘ ˉ 3). ʉʦʩʪʘʚ ʣʠʧʦʬʠʣʴʥʦ-ʛʠʜʨʦʬʠʣʴʥʦʡ ʦʩʥʦʚʳ (ʢʦʥʩʠʩʪʝʥʪʥʘʷ 
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ʵʤʫʣʴʩʠʷ ʚʦʜʘ-ʚʘʟʝʣʠʥ): ʚʘʟʝʣʠʥ, ʵʤʫʣʴʛʘʪʦʨ ʊ2 ʠ ʚʦʜʘ (ʤʘʟʝʚʘʷ ʦʩʥʦʚʘ ˉ 2), 

ʘ ʢʦʤʧʦʥʝʥʪʳ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ - ʙʝʟʚʦʜʥʳʡ ʣʘʥʦʣʠʥ, ʚʘʟʝʣʠʥ, ʤʘʩʣʦ ʢʘʢʘʦ 

(ʤʘʟʝʚʘʷ ʦʩʥʦʚʘ ˉ 4); ʧʘʨʘʬʠʥ, ʚʘʟʝʣʠʥ, ʙʝʟʚʦʜʥʳʡ ʣʘʥʦʣʠʥ, ʪʚʠʥ-80 ʠ ʚʦʜʘ 

(ʤʘʟʝʚʘʷ ʦʩʥʦʚʘ ˉ 1).  

ɺʩʝ ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʜʝʨʤʘʪʦʣʦʛʠʯʝʩʢʠʝ ʤʘʟʠ ʩʦʜʝʨʞʘʣʠ 10% 

ʩʛʫʱʝʥʥʦʛʦ ʩʦʢʘ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ, ʢʦʪʦʨʳʡ ʚʚʦʜʠʣʠ ʩ ʫʯʝʪʦʤ ʬʠʟʠʢʦ-

ʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʠ ʭʘʨʘʢʪʝʨʘ ʦʩʥʦʚʦʦʙʨʘʟʫʶʱʠʭ ʢʦʤʧʦʥʝʥʪʦʚ. 

ʄʘʟʝʚʘʷ ʦʩʥʦʚʘ ˉ 1. ʅʘ ʢʠʧʷʱʝʡ ʚʦʜʷʥʦʡ ʙʘʥʝ ʚ ʬʘʨʬʦʨʦʚʦʡ ʧʦʩʫʜʝ 

ʨʘʩʧʣʘʚʣʷʶʪ 2,7 ʛ ʧʘʨʘʬʠʥʘ, 2,0 ʛ ʚʘʟʝʣʠʥʘ ʠ 2,0 ʛ ʙʝʟʚʦʜʥʦʛʦ ʣʘʥʦʣʠʥʘ. ɺ 

ʜʨʫʛʫʶ ʬʘʨʬʦʨʦʚʫʶ ʧʦʩʫʜʫ ʜʦʙʘʚʣʷʶʪ 1,0 ʛ ʛʣʠʮʝʨʠʥʘ ʠ 10,4 ʛ ʚʦʜʳ, 

ʥʘʛʨʝʚʘʶʪ ʠ ʨʘʩʪʚʦʨʷʶʪ 0,05 ʛ ʙʦʨʥʦʡ ʢʠʩʣʦʪʳ. ɺʦʜʥʦ-ʛʣʠʮʝʨʠʥʦʚʳʡ 

ʨʘʩʪʚʦʨ ʙʦʨʥʦʡ ʢʠʩʣʦʪʳ ʪʦʥʢʦʡ ʩʪʨʫʡʢʦʡ ʜʦʙʘʚʣʷʶʪ ʢ ʨʘʩʧʣʘʚʣʝʥʥʦʡ 

ʤʘʟʝʚʦʡ ʦʩʥʦʚʝ. ɿʘʪʝʤ ʧʦʨʮʠʦʥʥʦ ʜʦʙʘʚʣʷʶʪ 6,0 ʛ ʩʛʫʱʝʥʥʦʛʦ ʩʦʢʘ ʘʣʦʵ 

ʜʨʝʚʦʚʠʜʥʦʛʦ ʠ 6,0 ʛ ʵʤʫʣʴʛʘʪʦʨʘ ʪʚʠʥ-80, ʪʱʘʪʝʣʴʥʦ ʧʝʨʝʤʝʰʠʚʘʶʪ 

ʧʝʩʪʠʢʦʤ. 

ʄʘʟʝʚʘʷ ʦʩʥʦʚʘ ˉ 2. 10,8 ʛ ʚʘʟʝʣʠʥʘ ʩ 1,8 ʛ ʵʤʫʣʴʛʘʪʦʨʘ ʊ-2 

ʩʧʣʘʚʣʷʶʪ ʚ ʬʘʨʬʦʨʦʚʦʡ ʧʦʩʫʜʝ ʥʘ ʚʦʜʷʥʦʡ ʙʘʥʝ, ʧʦʩʪʝʧʝʥʥʦ ʧʨʠʙʘʚʣʷʷ 5,4 ʛ 

ʦʯʠʱʝʥʥʦʡ ʛʦʨʷʯʝʡ ʚʦʜʳ. ɿʘʪʝʤ ʜʦʙʘʚʣʷʶʪ 2,0 ʛ ʩʛʫʱʝʥʥʦʛʦ ʩʦʢʘ ʘʣʦʵ 

ʜʨʝʚʦʚʠʜʥʦʛʦ, ʪʱʘʪʝʣʴʥʦ ʧʝʨʝʤʝʰʠʚʘʶʪ ʧʝʩʪʠʢʦʤ. 

ʄʘʟʝʚʘʷ ʦʩʥʦʚʘ ˉ 3. 1,26 ʛ. ʢʨʘʭʤʘʣʘ ʩʤʝʰʠʚʘʶʪ ʚ ʬʘʨʬʦʨʦʚʦʡ 

ʧʦʩʫʜʝ ʩ ʨʘʚʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʦʯʠʱʝʥʥʦʡ ʚʦʜʳ, ʧʝʨʝʤʝʰʠʚʘʶʪ. 16,74 ʛʨʘʤʤʘ 

ʛʣʠʮʝʨʠʥʘ ʚʟʚʝʰʠʚʘʶʪ ʚ ʬʘʨʬʦʨʦʚʦʡ ʯʘʰʢʝ ʠ ʦʩʪʦʨʦʞʥʦ ʥʘʛʨʝʚʘʶʪ ʥʘ 

ʚʦʜʷʥʦʡ ʙʘʥʝ. ɺ ʛʦʨʷʯʠʡ ʛʣʠʮʝʨʠʥ ʧʨʠ ʧʦʩʪʦʷʥʥʦʤ ʧʦʤʝʰʠʚʘʥʠʠ ʚʣʠʚʘʶʪ 

ʩʫʩʧʝʥʟʠʶ ʢʨʘʭʤʘʣʘ ʩ ʚʦʜʦʡ ʠ ʥʘʛʨʝʚʘʶʪ ʜʦ ʦʙʨʘʟʦʚʘʥʠʷ ʧʨʦʟʨʘʯʥʦʛʦ 

ʙʝʩʮʚʝʪʥʦʛʦ ʛʝʣʷ (ʢʠʧʷʪʷʪ ʥʝ ʙʦʣʝʝ 1-2 ʤʠʥʫʪ). ɿʘʪʝʤ ʜʦʙʘʚʣʷʶʪ 2,0 ʛ 

ʩʛʫʱʝʥʥʦʛʦ ʩʦʢʘ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ, ʪʱʘʪʝʣʴʥʦ ʧʝʨʝʤʝʰʠʚʘʶʪ ʧʝʩʪʠʢʦʤ.  

ʄʘʟʝʚʘʷ ʦʩʥʦʚʘ ˉ 4. 8,0 ʛ ʪʝʨʪʦʛʦ ʤʘʩʣʘ ʢʘʢʘʦ ʪʱʘʪʝʣʴʥʦ ʠʟʤʝʣʴʯʘʶʪ 

ʧʝʩʪʠʢʦʤ ʚ ʩʪʫʧʢʝ. ɺ ʬʘʨʬʦʨʦʚʦʡ ʧʦʩʫʜʝ ʥʘ ʚʦʜʷʥʦʡ ʙʘʥʝ ʩʧʣʘʚʣʷʶʪ 5,0 ʛ 

ʚʘʟʝʣʠʥʘ ʠ 5,0 ʛ ʙʝʟʚʦʜʥʦʛʦ ʣʘʥʦʣʠʥʘ. ɿʘʪʝʤ ʯʘʩʪʷʤʠ ʜʦʙʘʚʣʷʶʪ ʩʤʝʩʴ 
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ʚʘʟʝʣʠʥʘ ʠ ʣʘʥʦʣʠʥʘ ʚ ʩʪʫʧʢʫ ʢ ʤʘʩʣʫ ʢʘʢʘʦ. ɺ ʢʦʥʮʝ ʜʦʙʘʚʣʷʶʪ 2,0 ʛ 

ʩʛʫʱʝʥʥʦʛʦ ʩʦʢʘ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ ʪʱʘʪʝʣʴʥʦ ʧʝʨʝʤʝʰʠʚʘʶʪ ʧʝʩʪʠʢʦʤ. 

ɺʩʝ ʧʦʣʫʯʝʥʥʳʝ ʦʙʨʘʟʮʳ ʧʨʝʜʩʪʘʚʣʷʣʠ ʩʦʙʦʡ ʦʜʥʦʨʦʜʥʫʶ ʤʘʩʩʫ 

ʞʝʣʪʦ-ʟʝʣʝʥʦʛʦ ʮʚʝʪʘ ʩ ʭʘʨʘʢʪʝʨʥʳʤ ʟʘʧʘʭʦʤ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ. 

6.1.1. ʂʘʯʝʩʪʚʝʥʥʳʡ ʘʥʘʣʠʟ ʜʝʨʤʘʪʦʣʦʛʠʯʝʩʢʦʡ ʤʘʟʠ ʥʘ ʦʩʥʦʚʝ 

ʩʦʢʘ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ 

ʆʩʦʙʦʝ ʤʝʩʪʦ ʚ ʦʮʝʥʢʝ ʢʘʯʝʩʪʚʘ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ ʟʘʥʠʤʘʝʪ 

ʦʧʨʝʜʝʣʝʥʠʝ ʚʳʩʚʦʙʦʞʜʝʥʠʷ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʚ ʵʢʩʧʝʨʠʤʝʥʪʝ in vitro. ʆʥʦ 

ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʝʩʪʠ ʩʨʘʚʥʠʪʝʣʴʥʦʝ ʠʟʫʯʝʥʠʝ ʦʩʥʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʜʘʥʥʦʡ ʣʝʢʘʨʩʪʚʝʥʥʦʡ ʬʦʨʤʳ - ʤʘʟʠ. ʂʨʠʪʝʨʠʝʤ ʦʮʝʥʢʠ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʷʝʤʳʭ ʤʘʟʝʚʳʭ ʦʩʥʦʚ ʩʣʫʞʠʣʘ ʩʪʝʧʝʥʴ 

ʚʳʩʚʦʙʦʞʜʝʥʠʷ ʜʝʡʩʪʚʫʶʱʠʭ ʚʝʱʝʩʪʚ (ʘʥʪʨʘʛʣʠʢʦʟʠʜʦʚ) [109, 110]. 

ʉʪʝʧʝʥʴ ʚʳʩʚʦʙʦʞʜʝʥʠʷ ʜʝʡʩʪʚʫʶʱʠʭ ʚʝʱʝʩʪʚ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʧʨʦʚʦʜʠʣʠ ʤʝʪʦʜʦʤ ʧʨʷʤʦʡ ʜʠʬʬʫʟʠʠ ʚ 1,5% ʘʛʘʨʦʚʳʡ 

ʛʝʣʴ, ʩʦʜʝʨʞʘʱʠʡ 10% ʨʘʩʪʚʦʨ KOH ʚ ʢʘʯʝʩʪʚʝ ʠʥʜʠʢʘʪʦʨʘ ʧʦ ʤʝʪʦʜʠʢʝ, 

ʦʧʠʩʘʥʥʦʡ ʚ ɻʣʘʚʝ 2 (2.2.5 ʄʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʘʥʘʣʠʟʘ) [40]. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦʝ 

ʚʳʩʚʦʙʦʞʜʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʘʢʪʠʚʥʳʭ ʠʥʛʨʝʜʠʝʥʪʦʚ ʚ ʘʛʘʨʦʚʦʤ ʛʝʣʝ 

ʥʘʙʣʶʜʘʣʦʩʴ ʚ ʤʘʟʝʚʦʡ ʦʩʥʦʚʝ ˉ 2 (ʨʠʩ. 6.1). 
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ʆʧʨʝʜʝʣʝʥʠʝ ʘʥʪʠʤʠʢʨʦʙʥʦʡ ʘʢʪʠʚʥʦʩʪʠ. 

ʉʨʘʚʥʠʪʝʣʴʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʘʥʪʠʤʠʢʨʦʙʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʤʘʟʝʚʳʭ 

ʦʩʥʦʚ ʧʨʦʚʦʜʠʣʠ ʤʝʪʦʜʦʤ ʧʨʷʤʦʡ ʜʠʬʬʫʟʠʠ ʚ 1,5% ʘʛʘʨʝ, ʟʘʨʘʞʝʥʥʳʡ ʪʝʩʪ-

ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤʠ, ʧʦ ʤʝʪʦʜʠʢʝ ʦʧʠʩʘʥʥʦʡ ʚ ɻʣʘʚʝ 2 (2.2.5 

ʄʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʘʥʘʣʠʟʘ).  

ɺ ʦʪʥʦʰʝʥʠʠ ʟʦʣʦʪʠʩʪʦʛʦ ʩʪʘʬʠʣʦʢʦʢʢʘ ʙʘʢʪʝʨʠʦʩʪʘʪʠʯʝʩʢʦʝ ʜʝʡʩʪʚʠʝ 

ʧʨʦʷʚʣʷʣʠ ʤʘʟʝʚʳʝ ʦʩʥʦʚʳ ˉ 1 ʠ 3, ʘ ʙʘʢʪʝʨʠʮʠʜʥʦʝ ʜʝʡʩʪʚʠʝ ʧʨʦʷʚʣʷʣʠ 

ʤʘʟʝʚʳʝ ʦʩʥʦʚʳ ˉ 2. ɺ ʦʪʥʦʰʝʥʠʠ Escherichia coli ʙʘʢʪʝʨʠʦʩʪʘʪʠʯʝʩʢʦʛʦ ʠ / 

ʠʣʠ ʙʘʢʪʝʨʠʮʠʜʥʦʛʦ ʵʬʬʝʢʪʘ ʚʦ ʚʩʝʭ ʤʘʟʝʚʳʭ ʦʩʥʦʚʘʥʠʷʭ ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ. ɺ 

ʦʪʥʦʰʝʥʠʠ Bacillus subtilis ʤʘʟʝʚʳʝ ʦʩʥʦʚʳ ˉ 2 ʠ 3 ʧʨʦʷʚʣʷʣʠ 

ʙʘʢʪʝʨʠʦʩʪʘʪʠʯʝʩʢʦʝ ʜʝʡʩʪʚʠʝ. ɺ ʦʪʥʦʰʝʥʠʠ Micrococcus luteus ʤʘʟʝʚʘʷ 

ʦʩʥʦʚʘ ˉ 2 ʦʢʘʟʳʚʘʣʘ ʙʘʢʪʝʨʠʮʠʜʥʦʝ ʜʝʡʩʪʚʠʝ, ʘ ʤʘʟʝʚʳʝ ʦʩʥʦʚʳ ˉ 3 ʠ 4 

ʦʢʘʟʳʚʘʣʠ ʙʘʢʪʝʨʠʦʩʪʘʪʠʯʝʩʢʦʝ ʜʝʡʩʪʚʠʝ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʟʚʦʣʠʣʠ ʩʯʠʪʘʪʴ ʤʘʟʝʚʫʶ ʦʩʥʦʚʫ ˉ 2 

(ʚʘʟʝʣʠʥ, ʵʤʫʣʴʛʘʪʦʨ ʊ-2 ʠ ʚʦʜʘ) ʠ ʤʘʟʝʚʫʶ ʦʩʥʦʚʫ ˉ 3 (ʢʨʘʭʤʘʣ, ʚʦʜʘ ʠ 

ʛʣʠʮʝʨʠʥ) ʦʧʪʠʤʘʣʴʥʦʡ ʦʩʥʦʚʦʡ ʜʣʷ ʤʘʟʠ. ʉʨʘʚʥʠʪʝʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ 

ʘʥʪʠʤʠʢʨʦʙʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʤʘʟʝʚʳʭ ʦʩʥʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 6.2. 

ʊʘʙʣʠʮʘ 6.2 ï ʉʨʘʚʥʠʪʝʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʙʘʢʪʝʨʠʦʩʪʘʪʠʯʝʩʢʦʛʦ ʠ 

ʙʘʢʪʝʨʠʮʠʜʥʦʛʦ ʜʝʡʩʪʚʠʷ ʤʘʟʝʚʳʭ ʦʩʥʦʚ 

 ʄʘʟʝʚʘʷ 

ʦʩʥʦʚʘ  

ˉ1 

ʄʘʟʝʚʘʷ 

ʦʩʥʦʚʘ 

 ˉ2 

ʄʘʟʝʚʘʷ 

ʦʩʥʦʚʘ 

ˉ3 

ʄʘʟʝʚʘʷ 

ʦʩʥʦʚʘ 

ˉ4 

Staphylococcus 

aureus 

+ + +  

Escherichia coli     

Bacillus subtilis  + +  

Micrococcus luteus  + + + 

ʇʨʠ ʚʳʙʦʨʝ ʤʘʟʝʚʦʡ ʦʩʥʦʚʳ ʜʣʷ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʡ ʥʘʤʠ 

ʜʝʨʤʘʣʦʛʠʯʝʩʢʦʡ ʤʘʟʠ ʫʯʠʪʳʚʘʣʠʩʴ ʨʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʩʪʝʧʝʥʠ 

ʚʳʩʚʦʙʦʞʜʝʥʠʷ ʜʝʡʩʪʚʫʶʱʠʭ ʚʝʱʝʩʪʚ ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʘʥʪʠʤʠʢʨʦʙʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ, ʧʨʠ ʵʪʦʤ ʥʘʠʣʫʯʰʠʝ ʨʝʟʫʣʴʪʘʪʳ ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʫ ʤʘʟʝʚʦʡ 
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ʦʩʥʦʚʳ ˉ2, ʢʦʪʦʨʫʶ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʚʳʰʝʠʟʣʦʞʝʥʥʦʛʦ, ʤʳ ʫʪʚʝʨʜʠʣʠ ʚ 

ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʳ. 

6.1.2. ʂʦʣʠʯʝʩʪʚʝʥʥʳʡ ʘʥʘʣʠʟ ʜʝʨʤʘʪʦʣʦʛʠʯʝʩʢʦʡ ʤʘʟʠ ʥʘ ʦʩʥʦʚʝ 

ʩʦʢʘ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʠʥʮʠʧʘʤʠ ʫʥʠʬʠʢʘʮʠʠ ʧʦʜʭʦʜʦʚ ʢ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ 

ʜʣʷ ʃʈʉ ʠ ʃʈʇ ʥʘ ʝʛʦ ʦʩʥʦʚʝ, ʧʨʝʜʣʦʞʝʥʥʘʷ ʥʘʤʠ ʤʝʪʦʜʠʢʘ ʜʣʷ ʩʳʨʴʷ ʙʳʣʘ 

ʘʜʘʧʪʠʨʦʚʘʥʘ ʜʣʷ ʘʥʘʣʠʟʘ ʩʦʟʜʘʥʥʦʡ ʥʘʤʠ ʜʝʨʤʘʪʦʣʦʛʠʯʝʩʢʦʡ ʤʘʟʠ.  

ʇʨʠ ʩʨʘʚʥʠʪʝʣʴʥʦʤ ʘʥʘʣʠʟʝ ʵʣʝʢʪʨʦʥʥʳʭ ʩʧʝʢʪʨʦʚ ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ 

ʩʧʝʢʪʨʳ, ʱ-ʘ ʨʘʩʪʚʦʨʦʚ ʩʦʢʘ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ ʠ ʤʘʟʠ ʩʭʦʞʠ ʩʦ ʩʧʝʢʪʨʦʤ 

ʚʦʜʥʦ-ʩʧʠʨʪʦʚʦʛʦ ʨʘʩʪʚʦʨʘ ʙʘʨʙʘʣʦʠʥʘ, ʩ ʭʘʨʘʢʪʝʨʥʳʤ ʤʘʢʩʠʤʫʤʦʤ ʧʨʠ 412 

ʥʤ, ʯʪʦ ʪʘʢʞʝ ʩʚʦʡʩʪʚʝʥʥʦ ʜʣʷ ʱ-ʘ ʨʘʩʪʚʦʨʘ ʚʦʜʥʦ-ʩʧʠʨʪʦʚʦʡ ʵʢʩʪʨʘʢʮʠʠ ʠʟ 

ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ (ʨʠʩ. 6.2). ʅʘ ʦʩʥʦʚʘʥʠʠ ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ ʮʝʣʝʩʦʦʙʨʘʟʥʦ 

ʦʧʠʨʘʪʴʩʷ ʥʘ ʟʥʘʯʝʥʠʝ 412 ʥʤ ʚ ʢʘʯʝʩʪʚʝ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʜʣʠʥʳ ʚʦʣʥʳ, ʘ 

ʩʪʘʥʜʘʨʪʥʳʤ ʦʙʨʘʟʮʦʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʙʘʨʙʘʣʦʠʥ, ʧʨʠʯʝʤ ʩʣʫʯʘʝ ʦʪʩʫʪʩʪʚʠʷ 

ʩʪʘʥʜʘʨʪʘ ʚ ʨʘʩʯʝʪʥʦʡ ʬʦʨʤʫʣʝ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʝʦʨʝʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ 

ʫʜʝʣʴʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʧʦʛʣʦʱʝʥʠʷ.  

  

A B 
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 C 

ʈʠʩʫʥʦʢ 6.2 ï ɸ - ʵʣʝʢʪʨʦʥʥʳʡ ʩʧʝʢʪʨ ʚʦʜʥʦ-ʩʧʠʨʪʦʚʦʛʦ ʠʟʚʣʝʯʝʥʠʷ ʠʟ 

ʩʚʝʞʠʭ ʣʠʩʪʴʝʚ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ (1) ʠ ʚʳʜʝʣʝʥʥʳʭ ʩʦʝʜʠʥʝʥʠʡ: ʙʘʨʙʘʣʦʠʥʘ 

(2), ʘʣʦʵʥʠʥʘ (3); ɺ ï ʵʣʝʢʪʨʦʥʥʳʡ ʩʧʝʢʪʨ ʨʘʩʪʚʦʨʘ ʙʘʨʙʘʣʦʠʥʘ 

(ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʡ ʚʘʨʠʘʥʪ); ʉ - ʵʣʝʢʪʨʦʥʥʳʡ ʩʧʝʢʪʨ ʤʘʟʠ ʩ ʩʦʢʦʤ ʘʣʦʵ 

ʜʨʝʚʦʚʠʜʥʦʛʦ (ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʡ ʚʘʨʠʘʥʪ). 

ʄʝʪʦʜʠʢʘ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ: ʚ ʢʦʣʙʫ ʠʟ ʪʝʨʤʦʫʩʪʦʡʯʠʚʦʛʦ 

ʩʪʝʢʣʘ ʥʘ 25 ʤʣ ʦʪʚʝʰʠʚʘʣʠ 2 ʛʨʘʤʤʘ ʤʘʟʠ, ʧʨʠʙʘʚʣʷʣʠ 25ʤʣ 60% C2H5OH, 

ʥʘʛʨʝʚʘʣʠ ʜʦ ʨʘʩʧʣʘʚʣʝʥʠʷ ʦʩʥʦʚʳ ʥʘ ʚʦʜʷʥʦʡ ʙʘʥʝ ʠ ʧʝʨʝʤʝʰʠʚʘʣʠ ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ 3 ʤʠʥʫʪ. ɼʘʣʝʝ ʦʩʪʫʞʘʣʠ ʠ ʦʪʬʠʣʴʪʨʦʚʘʣʠ ʚ ʤʝʨʥʫʶ ʢʦʣʙʫ ʥʘ 25 

ʤʣ (ʨʘʩʪʚʦʨ ɸ). ʈ-ʘ ɸ (2 ʤʣ), ʦʪʤʝʨʠʚʘʣʠ ʚ ʢʦʣʙʫ ʥʘ 25 ʤʣ ʠ ʜʦʙʘʚʣʷʣʠ ʱ-ʘ 

ʨʘʩʪʚʦʨ ʜʦ ʤʝʪʢʠ.  

ʈʘʩʪʚʦʨ ʩʨʘʚʥʝʥʠʷ: ʨ-ʨ ɸ (2 ʤʣ) ʦʪʤʝʨʠʚʘʣʠ ʚ ʢʦʣʙʫ ʥʘ 25 ʤʣ ʠ 

ʜʦʙʘʚʣʷʣʠ H2O ʦʯʠʱʝʥʥʫʶ ʜʦ 25 ʤʣ.  ʇʨʠ ʜʣʠʥʝ ʚʦʣʥʳ 412 ʥʤ ʠʟʤʝʨʷʣʠ 

ʦʧʪʠʯʝʩʢʫʶ ʧʣʦʪʥʦʩʪʴ ʨʘʩʪʚʦʨʘ ʥʘ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʝ. 

ʈʘʩʯʝʪ ʩʦʜʝʨʞʘʥʠʷ ʙʘʨʙʘʣʦʠʥʘ ʚ ʤʘʟʠ ʧʨʦʚʦʜʠʣʠ ʧʦ ʬʦʨʤʫʣʝ: 

ˢ
  

̒̍
Ϸ , 

ʛʜʝ   E - ʦʧʪʠʯʝʩʢʘʷ ʧʣʦʪʥʦʩʪʴ ʠʩʩʣʝʜʫʝʤʦʛʦ ʨʘʩʪʚʦʨʘ; 

Ὁ ̒̍
Ϸ ï ʫʜʝʣʴʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʧʦʛʣʦʱʝʥʠʷ ʨʘʙʦʯʝʛʦ ʩʪʘʥʜʘʨʪʥʦʛʦ ʦʙʨʘʟʮʘ 

ʙʘʨʙʘʣʦʠʥʘ ʧʨʠ ʜʣʠʥʝ ʚʦʣʥʳ 412 ʥʤ; 

m ï ʤʘʩʩʘ ʥʘʚʝʩʢʠ, ʛ; 
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P- ʤʘʩʩʘ ʤʘʟʝʚʦʡ ʤʘʩʩʳ, ʛ. 

ʄʝʪʨʦʣʦʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʝʪʦʜʠʢʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ 

ʩʦʜʝʨʞʘʥʠʷ ʩʫʤʤʳ ʘʥʪʨʘʮʝʥʧʨʦʠʟʚʦʜʥʳʭ ʚ ʤʘʟʠ ʩ ʩʦʢʦʤ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 6.3.  

ʊʘʙʣʠʮʘ 6.3 ï ʄʝʪʨʦʣʦʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʝʪʦʜʘ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ 

ʦʧʨʝʜʝʣʝʥʠʷ ʘʥʪʨʘʮʝʥʧʨʦʠʟʚʦʜʥʳʭ ʚ ʤʘʟʠ ʠʟ ʩʛʫʱʝʥʥʦʛʦ ʩʦʢʘ ʘʣʦʵ 

ʜʨʝʚʦʚʠʜʥʦʛʦ 

F X  S P, % t (P,f) DX E, % 

10 6,90 0,03405 95 2,25 Ñ0,07595 Ñ5,90 

 

6.2. ʈʘʟʨʘʙʦʪʢʘ ʩʫʧʧʦʟʠʪʦʨʠʡ ʥʘ ʦʩʥʦʚʝ ʩʛʫʱʝʥʥʦʛʦ ʩʦʢʘ ʘʣʦʵ 

ʜʨʝʚʦʚʠʜʥʦʛʦ 

ɺ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʛʦ ʜʝʡʩʪʚʫʶʱʝʛʦ ʢʦʤʧʦʥʝʥʪʘ, ʚʚʦʜʠʤʦʛʦ ʚ ʩʦʩʪʘʚ 

ʩʫʧʧʦʟʠʪʦʨʠʡ, ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʛʫʱʝʥʥʳʡ ʩʦʢ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ, ʚʳʙʨʘʥʥʳʡ 

ʥʘ ʦʩʥʦʚʘʥʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʦʧʠʩʘʥʥʳʭ ʚ 6.1. ʛʣʘʚʝ (ʪʘʙʣʠʮʘ 

6.1). 

ɼʘʣʝʝ ʧʦʜʙʠʨʘʣʠ ʦʩʥʦʚʫ ʜʣʷ ʩʫʧʧʦʟʠʪʦʨʠʷ, ʦʙʝʩʧʝʯʠʚʘʶʱʫʶ 

ʤʘʢʩʠʤʘʣʴʥʳʡ ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʡ ʵʬʬʝʢʪ: 

-ʩʫʧʧʦʟʠʪʦʨʠʠ ʩ ʩʦʢʦʤ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ ʥʘ ʣʠʧʦʬʠʣʴʥʦʡ ʦʩʥʦʚʝ ˉ1 

(ʩʦʩʪʘʚ ʦʩʥʦʚʳ: ʵʤʫʣʴʛʘʪʦʨ ʪʚʠʥ-80 ʠ ʤʘʩʣʦ ʢʘʢʘʦ). ɼʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ 6 

ʩʫʧʧʦʟʠʪʦʨʠʝʚ ʦʪʚʝʰʠʚʘʶʪ 2 ʛ ʵʤʫʣʴʛʘʪʦʨʘ ʪʚʠʥ-80, ʧʦʤʝʱʘʶʪ ʚ ʩʪʫʧʢʫ ʠ 

ʜʦʙʘʚʣʷʶʪ 2 ʛ ʩʛʫʱʝʥʥʦʛʦ ʩʦʢʘ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ, ʟʘʪʝʤ ʜʦʙʘʚʣʷʶʪ ʚ 

ʥʝʩʢʦʣʴʢʦ ʧʨʠʝʤʦʚ 14 ʛ ʠʟʤʝʣʴʯʝʥʥʦʛʦ ʤʘʩʣʘ ʢʘʢʘʦ, ʢʘʞʜʳʡ ʨʘʟ ʫʤʠʥʘʷ 

ʧʝʩʪʠʢʦʤ ʜʦ ʧʦʣʫʯʝʥʠʷ ʧʣʘʩʪʠʯʥʦʡ ʤʘʩʩʳ. ʇʦʣʫʯʝʥʥʫʶ ʩʫʧʧʦʟʠʪʦʨʥʫʶ 

ʤʘʩʩʫ ʧʝʨʝʥʦʩʷʪ ʥʘ ʩʪʝʢʣʦ ʧʠʣʶʣʴʥʦʡ ʤʘʰʠʥʢʠ. ɼʘʣʝʝ ʚʳʢʘʪʳʚʘʶʪ ʙʨʫʩʦʢ 

ʧʨʠ ʧʦʤʦʱʠ ʜʦʱʝʯʢʠ, ʦʙʝʨʥʫʪʦʡ ʙʫʤʘʛʦʡ. ɹʨʫʩʦʢ ʫʢʣʘʜʳʚʘʶʪ ʥʘ ʨʝʟʘʢ ʠ 

ʩʣʝʛʢʘ ʧʨʠʞʠʤʘʶʪ, ʜʝʣʘʷ ʥʘʩʝʯʢʠ. ʉ ʧʦʤʦʱʴʶ ʮʝʣʣʫʣʦʠʜʥʦʡ ʧʣʘʩʪʠʥʢʠ 

ʜʝʣʷʪ ʥʘ 6 ʨʘʚʥʳʭ ʯʘʩʪʝʡ. ʀʟ ʢʘʞʜʦʡ ʚʳʢʘʪʳʚʘʶʪ ʩʫʧʧʦʟʠʪʦʨʠʠ, ʢʦʪʦʨʳʝ 
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ʟʘʚʦʨʘʯʠʚʘʶʪ ʚ ʧʘʨʘʬʠʥʦʚʳʝ ʢʦʩʳʥʦʯʢʠ ʠ ʧʦʤʝʱʘʶʪ ʚ ʢʦʨʦʙʢʫ.  ʇʦʣʫʯʘʶʪ 6 

ʩʫʧʧʦʟʠʪʦʨʠʡ ʩʦʩʪʘʚʘ: 

- 0,3 ʛ ï ʩʛʫʱʝʥʥʦʛʦ ʩʦʢʘ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ; 

- 2,7 ʛ ïʩʫʧʧʦʟʠʪʦʨʥʦʡ ʦʩʥʦʚʳ. 

ʆʜʥʘʢʦ ʩʫʱʝʩʪʚʝʥʥʳʤ ʥʝʜʦʩʪʘʪʢʦʤ ʩʫʧʧʦʟʠʪʦʨʠʡ ʥʘ ʣʠʦʬʠʣʴʥʦʡ 

ʦʩʥʦʚʝ ʷʚʣʷʝʪʩʷ ʠʭ ʥʝʫʩʪʦʡʯʠʚʦʩʪʴ ʧʨʠ ʭʨʘʥʝʥʠʠ. 

- ʩʫʧʧʦʟʠʪʦʨʠʠ ʩ ʩʦʢʦʤ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ ʥʘ ʛʠʜʨʦʬʠʣʴʥʦʡ ʦʩʥʦʚʝ ˉ2 

(ʩʦʩʪʘʚ ʦʩʥʦʚʳ: ʞʝʣʘʪʠʥ, ʚʦʜʘ ʠ ʛʣʠʮʝʨʠʥ). ɾʝʣʘʪʠʥ ʤʝʜʠʮʠʥʩʢʠʡ ʚ 

ʢʦʣʠʯʝʩʪʚʝ 3 ʛ ʧʦʤʝʱʘʶʪ ʚ ʬʘʨʬʦʨʦʚʳʡ ʩʪʘʢʘʥ, ʟʘʣʠʚʘʶʪ ʚʦʜʦʡ ʠ ʜʘʶʪ 

ʥʘʙʫʭʥʫʪʴ 30-45 ʤʠʥ, ʟʘʪʝʤ ʜʦʙʘʚʣʷʶʪ ʛʣʠʮʝʨʠʥ ʚ ʢʦʣʠʯʝʩʪʚʝ 15 ʛ ʠ 

ʧʦʤʝʱʘʶʪ ʥʘ ʚʦʜʷʥʫʶ ʙʘʥʶ, ʧʝʨʝʤʝʰʠʚʘʷ ʜʦ ʦʜʥʦʨʦʜʥʦʡ ʤʘʩʩʳ. ʇʦʪʦʤ 

ʜʦʙʘʚʣʷʶʪ 2 ʛ ʩʛʫʱʝʥʥʦʛʦ ʩʦʢʘ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ ʠ ʦʭʣʘʞʜʘʶʪ ʤʘʩʩʫ ʜʦ 

ʪʝʤʧʝʨʘʪʫʨʳ, ʙʣʠʟʢʦʡ ʢ ʪʝʤʧʝʨʘʪʫʨʝ ʟʘʩʪʳʚʘʥʠʷ [110]. 

ʇʨʠʛʦʪʦʚʣʝʥʥʫʶ ʤʘʩʩʫ ʟʘʣʠʚʘʶʪ ʚ ʨʘʟʲʝʤʥʳʝ ʩʫʧʧʦʟʠʪʦʨʥʳʝ 

ʧʣʘʩʪʤʘʩʩʦʚʳʝ ʬʦʨʤʳ, ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʩʤʘʟʘʥʥʳʝ ʚʘʟʝʣʠʥʦʚʳʤ ʤʘʩʣʦʤ. 

ʇʦʣʫʯʘʶʪ 5 ʩʫʧʧʦʟʠʪʦʨʠʡ ʩʦʩʪʘʚʘ: 

- 0,3 ʛ ï ʩʛʫʱʝʥʥʦʛʦ ʩʦʢʘ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ; 

- 2,7 ʛ ï ʞʝʣʘʪʠʥʦ-ʛʣʠʮʝʨʠʥʦʚʦʡ ʩʫʧʧʦʟʠʪʦʨʥʦʡ ʦʩʥʦʚʳ. 

 

6.2.1. ʈʝʟʫʣʴʪʘʪʳ ʠʩʧʳʪʘʥʠʡ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʆʌʉ çʉʫʧʧʦʟʠʪʦʨʠʠè 

1. ʈʘʩʧʘʜʘʝʤʦʩʪʴ. ʀʩʧʳʪʘʥʠʝ ʧʨʦʚʦʜʠʣʠ ʩ ʧʦʤʦʱʴʶ ʧʨʠʙʦʨʘ pharma 

test ï ʪʝʩʪʝʨ ʨʘʩʧʘʜʘʝʤʦʩʪʠ ʩʫʧʧʦʟʠʪʦʨʠʡ. ɺ ʪʝʩʪʝʨ ʥʘʣʠʚʘʣʠ ʚʦʜʫ 

ʦʯʠʱʝʥʥʫʶ ʠ ʥʘʛʨʝʚʘʣʠ ʜʦ 37ʦʉ, ʟʘʪʝʤ ʧʦʤʝʱʘʣʠ 3 ʩʫʧʧʦʟʠʪʦʨʠʷ ʠ 

ʚʢʣʶʯʘʣʠ ʧʨʠʙʦʨ ʥʘ 30 ʤʠʥ ʜʣʷ ʩʫʧʧʦʟʠʪʦʨʠʡ ʥʘ ʣʠʧʦʬʠʣʴʥʦʡ ʦʩʥʦʚʝ (ʤʘʩʣʦ 

ʢʘʢʘʦ), ʠ 60 ʤʠʥ ʜʣʷ ʩʫʧʧʦʟʠʪʦʨʠʡ ʥʘ ʛʠʜʨʦʬʠʣʴʥʦʡ ʦʩʥʦʚʝ (ʞʝʣʘʪʠʥʦ-

ʛʣʠʮʝʨʠʥʦʚʳʝ) ʠ ʟʘʩʝʢʘʣʠ ʚʨʝʤʷ, ʟʘ ʢʦʪʦʨʦʝ ʚʩʝ ʦʙʨʘʟʮʳ ʩʫʧʧʦʟʠʪʦʨʠʡ 

ʜʦʣʞʥʳ ʨʘʩʧʘʩʪʴʩʷ. 

ʉʫʧʧʦʟʠʪʦʨʠʠ ʥʘ ʣʠʧʦʬʠʣʴʥʦʡ ʦʩʥʦʚʝ ï 10 ʤʠʥ. 

ʉʫʧʧʦʟʠʪʦʨʠʠ ʥʘ ʛʠʜʨʦʬʠʣʴʥʦʡ ʦʩʥʦʚʝ ï 25 ʤʠʥ. 
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2. ʊʝʤʧʝʨʘʪʫʨʘ ʧʣʘʚʣʝʥʠʷ. ʆʙʨʘʟʮʳ ʩʫʧʧʦʟʠʪʦʨʠʡ ʧʦʤʝʱʘʣʠ ʚ ʧʨʠʙʦʨ 

ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʧʣʘʚʣʝʥʠʷ, ʥʘʛʨʝʚʘʣʠ ʥʘ ʚʦʜʷʥʦʡ ʙʘʥʝ ʩ 

ʪʝʨʤʦʤʝʪʨʦʤ ʠ ʟʘʩʝʢʘʣʠ ʪʝʤʧʝʨʘʪʫʨʫ, ʧʨʠ ʢʦʪʦʨʦʡ ʥʘʯʠʥʘʣʠ ʧʣʘʚʠʪʴʩʷ 

ʦʙʨʘʟʮʳ ʩʫʧʧʦʟʠʪʦʨʠʡ (ʥʝ ʙʦʣʝʝ 37ʦʉ). 

ʊʝʤʧʝʨʘʪʫʨʘ ʧʣʘʚʣʝʥʠʷ ʩʫʧʧʦʟʠʪʦʨʠʡ ʥʘ ʛʠʜʨʦʬʠʣʴʥʦʡ ʦʩʥʦʚʝ - 37 ʦʉ 

ʊʝʤʧʝʨʘʪʫʨʘ ʧʣʘʚʣʝʥʠʷ ʩʫʧʧʦʟʠʪʦʨʠʡ ʥʘ ʣʠʧʦʬʠʣʴʥʦʡ ʦʩʥʦʚʝ ï 34ʦʉ 

3. ʉʪʝʧʝʥʴ ʚʳʩʚʦʙʦʞʜʝʥʠʷ ʜʝʡʩʪʚʫʶʱʠʭ ʚʝʱʝʩʪʚ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʧʨʦʚʦʜʠʣʠ ʤʝʪʦʜʦʤ ʧʨʷʤʦʡ ʜʠʬʬʫʟʠʠ ʚ 1,5 % ʘʛʘʨʦʚʳʡ 

ʛʝʣʴ, ʩʦʜʝʨʞʘʱʠʡ 10% ʨ-ʨ ʂʆʅ ʚ ʢʘʯʝʩʪʚʝ ʠʥʜʠʢʘʪʦʨʘ. ʈʘʩʧʣʘʚʣʝʥʥʫʶ 

ʩʫʧʧʦʟʠʪʦʨʥʫʶ ʦʩʥʦʚʫ ʧʦʤʝʱʘʶʪ ʚ ʣʫʥʢʠ ʯʘʰʝʢ ʩ ʘʛʘʨʦʤ. ʏʘʰʢʠ ʧʦʤʝʱʘʶʪ 

ʚ ʪʝʨʤʦʩʪʘʪ ʩ ʪʝʤʧʝʨʘʪʫʨʦʡ 37Áʉ. ʃʝʢʘʨʩʪʚʝʥʥʦʝ ʚʝʱʝʩʪʚʦ, ʚʳʩʚʦʙʦʞʜʘʷʩʴ 

ʠʟ ʤʘʟʠ, ʜʠʬʬʫʥʜʠʨʫʝʪ ʚ ʘʛʘʨʦʚʳʡ ʛʝʣʴ, ʚʟʘʠʤʦʜʝʡʩʪʚʫʷ ʩ ʨʝʘʢʪʠʚʦʤ ʠ 

ʦʙʨʘʟʫʷ ʦʢʨʘʰʝʥʥʫʶ ʟʦʥʫ. ʏʝʨʝʟ ʩʫʪʢʠ ʩ ʧʦʤʦʱʴʶ ʣʠʥʝʡʢʠ ʠʟʤʝʨʷʶʪ 

ʜʠʘʤʝʪʨ ʦʢʨʘʰʝʥʥʦʡ ʟʦʥʳ. 

ɼʠʘʤʝʪʨ, ʦʢʨʘʰʝʥʥʦʡ ʟʦʥʳ, ʛʠʜʨʦʬʠʣʴʥʦʡ ʦʩʥʦʚʳ: 5 ʤʤ. 

ɼʠʘʤʝʪʨ, ʦʢʨʘʰʝʥʥʦʡ ʟʦʥʳ, ʣʠʧʦʬʠʣʴʥʦʡ ʦʩʥʦʚʳ: 3 ʤʤ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʟʚʦʣʠʣʠ ʩʯʠʪʘʪʴ ʛʠʜʨʦʬʠʣʴʥʫʶ ʦʩʥʦʚʫ ˉ 

2 (ʞʝʣʘʪʠʥ, ʚʦʜʘ ʠ ʛʣʠʮʝʨʠʥ) ʦʧʪʠʤʘʣʴʥʦʡ ʦʩʥʦʚʦʡ ʜʣʷ ʩʫʧʧʦʟʠʪʦʨʠʡ. 

 

6.2.2. ʂʦʣʠʯʝʩʪʚʝʥʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʩʫʧʧʦʟʠʪʦʨʠʡ ʩʦ ʩʛʫʱʝʥʥʳʤ ʩʦʢʦʤ 

ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ 

ɼʣʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʜʝʡʩʪʚʫʶʱʝʛʦ ʚʝʱʝʩʪʚʘ 

ʚ ʩʫʧʧʦʟʠʪʦʨʠʷʭ ʠʩʧʦʣʴʟʦʚʘʣʠ ʤʝʪʦʜ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʠ 

[24, 133]. ʂʦʣʠʯʝʩʪʚʝʥʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʩʫʤʤʳ ʘʥʪʨʘʮʝʥʧʨʦʠʟʚʦʜʥʳʭ (ʚ 

ʧʝʨʝʩʯʝʪʝ ʥʘ ʙʘʨʙʘʣʦʠʥ) ʚ ʩʫʧʧʦʟʠʪʦʨʠʷʭ ʧʨʦʚʦʜʠʣʦʩʴ ʩ ʧʦʤʦʱʴʶ 

ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʡ ʤʝʪʦʜʠʢʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʘʣʦʵ 

ʜʨʝʚʦʚʠʜʥʦʛʦ, ʧʦʟʚʦʣʷʶʱʝʡ ʦʧʨʝʜʝʣʷʪʴ ʘʥʪʨʘʮʝʥʧʨʦʠʟʚʦʜʥʳʝ ʙʝʟ 

ʢʠʩʣʦʪʥʦʛʦ ʛʠʜʨʦʣʠʟʘ ʠ ʦʢʠʩʣʝʥʠʷ ʘʥʪʨʘʭʠʥʦʥʦʚ. 
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ʇʨʠ ʘʥʘʣʠʟʝ ʵʣʝʢʪʨʦʥʥʳʭ ʩʧʝʢʪʨʦʚ ʦʪʤʝʯʝʥ ʤʘʢʩʠʤʫʤ ʧʦʛʣʦʱʝʥʠʷ 

ʱʝʣʦʯʥʦ-ʘʤʤʠʘʯʥʦʛʦ ʨʘʩʪʚʦʨʘ ʛʠʜʨʦʬʠʣʴʥʳʭ ʩʫʧʧʦʟʠʪʦʨʠʡ ʥʘʭʦʜʠʪʩʷ  ʚ 

ʦʙʣʘʩʪʠ ʩʧʝʢʪʨʘ ʧʨʠ 412 ʥʤ (ʨʠʩ. 6.3).  ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʚ ʢʘʯʝʩʪʚʝ 

ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʜʣʠʥʳ ʚʦʣʥʳ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʦ ʟʥʘʯʝʥʠʝ 412 ʥʤ, ʘ 

ʩʪʘʥʜʘʨʪʥʳʤ ʦʙʨʘʟʮʦʤ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʜʦʤʠʥʠʨʫʶʱʝʝ ʘʥʪʨʘʮʝʥʧʨʦʠʟʚʦʜʥʦʝ 

ï ʙʘʨʙʘʣʦʠʥ, ʧʨʠʯʝʤ ʚ ʩʣʫʯʘʝ ʦʪʩʫʪʩʪʚʠʷ ʩʪʘʥʜʘʨʪʘ ʚ ʨʘʩʯʝʪʥʦʡ ʬʦʨʤʫʣʝ 

ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʦ ʪʝʦʨʝʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ  ʫʜʝʣʴʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ 

ʧʦʛʣʦʱʝʥʠʷ (Ὁ ̒̍
Ϸ) ï 102. ʈʝʟʫʣʴʪʘʪʳ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʩʫʤʤʳ 

ʘʥʪʨʘʮʝʥʧʨʦʠʟʚʦʜʥʳʭ ʚ ʩʫʧʧʦʟʠʪʦʨʠʷʭ ʩʦ ʩʛʫʱʝʥʥʳʤ ʩʦʢʦʤ ʘʣʦʵ 

ʜʨʝʚʦʚʠʜʥʦʛʦ ʚ ʧʝʨʝʩʯʝʪʝ ʥʘ ʙʘʨʙʘʣʦʠʥ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 6.4. 

 

ʈʠʩʫʥʦʢ 6.3 ï ʕʣʝʢʪʨʦʥʥʳʡ ʩʧʝʢʪʨ ʩʫʧʧʦʟʠʪʦʨʠʡ ʩ ʩʦʢʦʤ ʘʣʦʵ 

ʜʨʝʚʦʚʠʜʥʦʛʦ ʥʘ ʛʠʜʨʦʬʠʣʴʥʦʡ ʦʩʥʦʚʝ (ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʡ ʚʘʨʠʘʥʪ). 

ʄʝʪʦʜʠʢʘ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ: ʚ ʬʘʨʬʦʨʦʚʦʡ ʧʦʩʫʜʝ ʥʘ 

ʚʦʜʷʥʦʡ ʙʘʥʝ ʨʘʩʧʣʘʚʣʷʣʠ 5 ʛ ʩʫʧʧʦʟʠʪʦʨʠʡ, ʦʭʣʘʞʜʘʣʠ. ɺ ʢʦʣʙʫ ʠʟ 

ʪʝʨʤʦʩʪʦʡʢʦʛʦ ʩʪʝʢʣʘ ʥʘ 50 ʤʣ ʦʪʚʝʰʠʚʘʣʠ 2 ʛ ʧʦʣʫʯʝʥʥʦʡ ʤʘʩʩʳ 

ʦʪʚʝʰʠʚʘʣʠ, ʧʨʠʙʘʚʣʷʣʠ 25 ʤʣ 60% C2H5OH ʠʟ ʤʝʨʥʦʛʦ ʮʠʣʠʥʜʨʘ, ʥʘʛʨʝʚʘʣʠ 

ʥʘ ʚʦʜʷʥʦʡ ʙʘʥʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ 15 ʤʠʥ, ʩʤʝʰʠʚʘʣʠ ʚ ʪʝʯʝʥʠʝ 3 ʤʠʥ, 

ʦʩʪʫʞʘʣʠ ʠ ʦʪʬʠʣʴʪʨʦʚʘʣʠ ʚ ʢʦʣʙʫ ʥʘ 25 ʤʣ (ʨʘʩʪʚʦʨ ɸ). ʈ-ʘ ɸ (2 ʤʣ), 

ʦʪʤʝʨʠʚʘʣʠ ʚ ʢʦʣʙʫ ʥʘ 25 ʤʣ ʜʦʙʘʚʣʷʣʠ ʱ-ʘ ʨʘʩʪʚʦʨʦʤ ʜʦ ʤʝʪʢʠ. 

ʈʘʩʪʚʦʨ ʩʨʘʚʥʝʥʠʷ: ʨ-ʨ ɸ (2 ʤʣ) ʦʪʤʝʨʠʚʘʣʠ ʚ ʢʦʣʙʫ ʥʘ 25 ʤʣ ʠ 

ʜʦʙʘʚʣʷʣʠ H2O ʦʯʠʱʝʥʥʫʶ ʜʦ 25 ʤʣ. ʆʧʪʠʯʝʩʢʫʶ ʧʣʦʪʥʦʩʪʴ ʨʘʩʪʚʦʨʘ 

ʠʟʤʝʨʷʣʠ  ʧʨʠ 412 ʥʤ ʥʘ ʩʧʝʢʪʦʬʦʪʦʤʝʪʨʝ. 
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ʈʘʩʯʝʪ ʩʦʜʝʨʞʘʥʠʷ ʩʫʤʤʳ ʘʥʪʨʘʮʝʥʧʨʦʠʟʚʦʜʥʳʭ ʚ ʧʝʨʝʩʯʝʪʝ ʥʘ 

ʙʘʨʙʘʣʦʠʥ ʚ ʩʫʧʧʦʟʠʪʦʨʠʷʭ ʧʨʦʚʦʜʠʣʠ ʧʦ ʬʦʨʤʫʣʝ: 

ˢ
  

̒̍
Ϸ , ʛʜʝ  

E ï ʦʧʪʠʯʝʩʢʘʷ ʧʣʦʪʥʦʩʪʴ 

Ὁ ̒̍
Ϸ- ʫʜʝʣʴʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʧʦʛʣʦʱʝʥʠʷ ʈʉʆ ʙʘʨʙʘʣʦʠʥʘ (102) 

ʈ-ʤʘʩʩʘ ʩʫʧʧʦʟʠʪʦʨʠʷ (3 ʛʨʘʤʤʘ) 

m ï ʤʘʩʩʘ ʪʦʯʥʦʡ ʥʘʚʝʩʢʠ (2 ʛʨʘʤʤʘ). 

 

ʊʘʙʣʠʮʘ 6.4 ï ʈʝʟʫʣʴʪʘʪʳ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʩʫʤʤʳ 

ʘʥʪʨʘʮʝʥʧʨʦʠʟʚʦʜʥʳʭ ʚ ʩʫʧʧʦʟʠʪʦʨʠʷʭ ʩʦ ʩʛʫʱʝʥʥʳʤ ʩʦʢʦʤ ʘʣʦʵ 

ʜʨʝʚʦʚʠʜʥʦʛʦ ʚ ʧʝʨʝʩʯʝʪʝ ʥʘ ʙʘʨʙʘʣʦʠʥ 

ʄʝʪʨʦʣʦʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʝʪʦʜʠʢʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ 

ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʩʫʤʤʳ ʘʥʪʨʘʮʝʥʧʨʦʠʟʚʦʜʥʳʭ ʚ ʩʫʧʧʦʟʠʪʦʨʠʷʭ ʩ 

ʩʛʫʱʝʥʥʦʤ ʩʦʢʦʤ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 6.5. 

ʊʘʙʣʠʮʘ 6.5  ï ʄʝʪʨʦʣʦʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʝʪʦʜʠʢʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ 

ʦʧʨʝʜʝʣʝʥʠʷ ʩʫʤʤʳ ʘʥʪʨʘʮʝʥʧʨʦʠʟʚʦʜʥʳʭ ʚ ʩʫʧʧʦʟʠʪʦʨʠʷʭ ʩʦ ʩʛʫʱʝʥʥʳʤ 

ʩʦʢʦʤ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ 

ʆʩʥʦʚʘ f X  S P, % t (P,f) DX E, % 

ɻʠʜʨʦʬʠʣʴʥʘʷ 10 7,20 0,0447 95 2,25 Ñ0,0997 Ñ6,8 

ʃʠʧʦʬʠʣʴʥʘʷ 10 6,96 0,0379 95 2,25 Ñ0,0846 Ñ6,5 

 

 ̄ ʉʫʧʧʦʟʠʪʦʨʥʘʷ ʦʩʥʦʚʘ ʉʦʜʝʨʞʘʥʠʝ ʩʫʤʤʳ 

ʘʥʪʨʘʮʝʥʧʨʦʠʟʚʦʜʥʳʭ 

ʚ ʧʝʨʝʩʯʝʪʝ ʥʘ ʙʘʨʙʘʣʦʠʥ, % 

1 ɻʠʜʨʦʬʠʣʴʥʘʷ 7,2Ñ0,02 

2 ʃʠʧʦʬʠʣʴʥʘʷ 6,96Ñ0,01 
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6.3. ʈʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʦʚ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʧʨʝʧʘʨʘʪʦʚ ʥʘ ʦʩʥʦʚʝ 

ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʥʘ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʤ ʨʳʥʢʝ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 

ʃʝʢʘʨʩʪʚʝʥʥʳʝ ʨʘʩʪʠʪʝʣʴʥʳʝ ʧʨʝʧʘʨʘʪʳ ʠʟ ʣʠʩʪʴʝʚ ʠ ʧʦʙʝʛʦʚ ʨʦʜʘ ʘʣʦʵ 

ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʶʪʩʷ ʧʦ ʚʩʝʤʫ ʤʠʨʫ, ʧʨʝʧʘʨʘʪʳ ʘʣʦʵ ʚʝʨʘ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ 

ʉʐɸ, ʘ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʧʨʝʧʘʨʘʪʳ ʥʘ ʦʩʥʦʚʝ 

ʙʣʠʟʢʦʨʦʜʩʪʚʝʥʥʦʛʦ ʚʠʜʘ ï ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ [30, 31]. ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ, 

ʘʢʪʫʘʣʴʥʳʤ ʷʚʣʷʝʪʩʷ ʚʦʧʨʦʩ  ʦʙ ʫʥʠʬʠʢʘʮʠʠ ʤʝʪʦʜʠʢ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʘʥʘʣʠʟʘ 

ʩʳʨʴʷ ʠ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʥʘ ʦʩʥʦʚʝ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ.  

ʅʘʤʠ ʙʳʣʠ ʠʩʩʣʝʜʦʚʘʥʳ ʩʣʝʜʫʶʱʠʝ ʦʙʨʘʟʮʳ ʃʇ ʥʘ ʦʩʥʦʚʝ ʘʣʦʵ 

ʜʨʝʚʦʚʠʜʥʦʛʦ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʥʘ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʤ ʨʳʥʢʝ ʈʌ: 

- ɾʠʜʢʠʡ ʵʢʩʪʨʘʢʪ ʘʣʦʵ ʚ ʘʤʧʫʣʘʭ (ɿɸʆ çɺʠʬʠʪʝʭè), ʈʦʩʩʠʷ, ʩʦʩʪʘʚ ï 

ʣʠʩʪʴʷ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ 360 ʤʛ; 

- ʉʦʢ ʘʣʦʵ (ɿɸʆ çɺʠʬʠʪʝʭè), ʈʦʩʩʠʷ, ʩʦʩʪʘʚ ï 80 ʤʣ ʩʦʢʘ ʠʟ ʣʠʩʪʴʝʚ ʘʣʦʵ 

ʜʨʝʚʦʚʠʜʥʦʛʦ; 

- ʃʠʥʠʤʝʥʪ ʘʣʦʵ (ɿɸʆ çɺʠʬʠʪʝʭè), ʈʦʩʩʠʷ, ʩʦʩʪʘʚ ï 7,8 ʛ ʩʦʢʘ ʠʟ ʣʠʩʪʴʝʚ 

ʘʣʦʵ. 

ʄʝʪʦʜʠʢʘ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʝʧʘʨʘʪʦʚ ʥʘ ʦʩʥʦʚʝ ʘʣʦʵ 

ʜʨʝʚʦʚʠʜʥʦʛʦ: ʦʪʚʝʰʠʚʘʣʠ 2 ʛ ʃʈʇ ʥʘ ʦʩʥʦʚʝ ʩʦʢʘ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ ʚ ʢʦʣʙʫ 

ʥʘ 50 ʤʣ, ʜʦʙʘʚʣʷʣʠ 60% C2H5OH ʜʦ 25 ʤʣ, ʥʘʛʨʝʚʘʣʠ ʥʘ ʚʦʜʷʥʦʡ ʙʘʥʝ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ  15 ʤʠʥ, ʩʤʝʰʠʚʘʣʠ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 3 ʤʠʥ, ʦʩʪʫʞʘʣʠ ʠ 

ʦʪʬʠʣʴʪʨʦʚʘʣʠ ʚ ʢʦʣʙʫ ʥʘ 25 ʤʣ (ʨ-ʨ ɸ). ʈ-ʘ ɸ (2 ʤʣ), ʧʦʤʝʱʘʣʠ ʚ ʤʝʨʥʫʶ 

ʢʦʣʙʫ ʥʘ 25 ʤʣ ʜʦʚʦʜʠʣʠ ʜʦ ʤʝʪʢʠ ʱ-ʘ ʨʘʩʪʚʦʨʦʤ.  

ʈʘʩʪʚʦʨ ʩʨʘʚʥʝʥʠʷ: ʨ-ʨʘ ɸ (2 ʤʣ) ʦʪʤʝʨʠʚʘʣʠ ʚ ʢʦʣʙʫ ʥʘ 25 ʤʣ ʠ 

ʜʦʙʘʚʣʷʣʠ H2O ʦʯʠʱʝʥʥʫʶ ʜʦ 25 ʤʣ.  ʆʧʪʠʯʝʩʢʫʶ ʧʣʦʪʥʦʩʪʴ ʨʘʩʪʚʦʨʘ 

ʠʟʤʝʨʷʣʠ ʥʘ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʝ ʧʨʠ ʜʣʠʥʝ ʚʦʣʥʳ 412 ʥʤ. 
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ʈʘʩʯʝʪ ʩʦʜʝʨʞʘʥʠʷ ʙʘʨʙʘʣʦʠʥʘ ʧʨʦʚʦʜʠʣʠ ʧʦ ʬʦʨʤʫʣʝ: 

ˢ
 

̒̍
Ϸ , 

ʛʜʝ   E - ʦʧʪʠʯʝʩʢʘʷ ʧʣʦʪʥʦʩʪʴ ʠʩʩʣʝʜʫʝʤʦʛʦ ʨʘʩʪʚʦʨʘ; 

Ὁ ̒̍
Ϸ ï ʫʜʝʣʴʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʧʦʛʣʦʱʝʥʠʷ ʨʘʙʦʯʝʛʦ ʩʪʘʥʜʘʨʪʥʦʛʦ ʦʙʨʘʟʮʘ 

ʙʘʨʙʘʣʦʠʥʘ ʧʨʠ ʜʣʠʥʝ ʚʦʣʥʳ 412 ʥʤ; 

m ï ʤʘʩʩʘ ʥʘʚʝʩʢʠ, ʛ. 

ʉʦʜʝʨʞʘʥʠʝ ʩʫʤʤʳ ʘʥʪʨʘʮʝʥʧʨʦʠʟʚʦʜʥʳʭ ʚ ʧʝʨʝʩʯʝʪʝ ʥʘ ʙʘʨʙʘʣʦʠʥ ʚ 

ʨʘʟʣʠʯʥʳʭ ʧʨʝʧʘʨʘʪʘʭ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʪʘʙʣʠʮʝ 6.6. 

ʊʘʙʣʠʮʘ 6.6 ï ʈʝʟʫʣʴʪʘʪʳ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʩʫʤʤʳ 

ʘʥʪʨʘʮʝʥʧʨʦʠʟʚʦʜʥʳʭ ʚ ʧʝʨʝʩʯʝʪʝ ʥʘ ʙʘʨʙʘʣʦʠʥ ʚ ʨʘʟʣʠʯʥʳʭ ʧʨʝʧʘʨʘʪʘʭ ʥʘ 

ʦʩʥʦʚʝ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ  

ʄʝʪʨʦʣʦʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʝʪʦʜʠʢʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ 

ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʩʫʤʤʳ ʘʥʪʨʘʮʝʥʧʨʦʠʟʚʦʜʥʳʭ ʚ ʧʨʦʤʳʰʣʝʥʥʳʭ 

ʧʨʝʧʘʨʘʪʘʭ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 6.7. 

ʊʘʙʣʠʮʘ 6.7 ï ʄʝʪʨʦʣʦʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʝʪʦʜʠʢʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ 

ʦʧʨʝʜʝʣʝʥʠʷ ʩʫʤʤʳ ʘʥʪʨʘʮʝʥʧʨʦʠʟʚʦʜʥʳʭ ʚ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʧʘʨʘʪʘʭ ʘʣʦʵ 

ʜʨʝʚʦʚʠʜʥʦʛʦ ʠ ʘʣʦʵ ʚʝʨʘ 

ʇʨʝʧʘʨʘʪʳ 
f X  S 

P, 

% 
t (P,f) DX E, % 

ɾʠʜʢʠʡ 10 5,40 0,01 95 2,25 Ñ0,0223 Ñ5,90 

 ̄ ʃʝʢʘʨʩʪʚʝʥʥʳʡ ʨʘʩʪʠʪʝʣʴʥʳʡ 

ʧʨʝʧʘʨʘʪ 

ʉʦʜʝʨʞʘʥʠʝ ʩʫʤʤʳ 

ʘʥʪʨʘʮʝʥʧʨʦʠʟʚʦʜʥʳʭ 

ʚ ʧʝʨʝʩʯʝʪʝ ʥʘ ʙʘʨʙʘʣʦʠʥ, % 

1 ɾʠʜʢʠʡ ʵʢʩʪʨʘʢʪ ʘʣʦʵ ʚ ʘʤʧʫʣʘʭ 

(ɿɸʆ çɺʠʬʠʪʝʭè), ʈʦʩʩʠʷ 

5,4 

2 ʉʦʢ ʘʣʦʵ (ɿɸʆ çɺʠʬʠʪʝʭè), 

ʈʦʩʩʠʷ 

4,4 

3 ʃʠʥʠʤʝʥʪ ʘʣʦʵ (ɿɸʆ 

çɺʠʬʠʪʝʭè), ʈʦʩʩʠʷ 

5,6 
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ʵʢʩʪʨʘʢʪ ʘʣʦʵ 

ʜʨʝʚʦʚʠʜʥʦʛʦ ʚ 

ʘʤʧʫʣʘʭ 

ʃʠʥʠʤʝʥʪ ʘʣʦʵ 10 5,60 0,0144 95 2,25 Ñ0,0323 Ñ6,10 

ʉʦʢ ʘʣʦʵ 

ʜʨʝʚʦʚʠʜʥʦʛʦ 
10 4,40 0,01702 95 2,25 Ñ0,0379 Ñ6,20 
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ɺʓɺʆɼʓ ʂ ɻʃɸɺɽ 6. 

 

1. ʇʦʜʦʙʨʘʥ ʦʧʪʠʤʘʣʴʥʳʡ ʩʦʩʪʘʚ ʜʝʨʤʘʪʦʣʦʛʠʯʝʩʢʦʡ ʤʘʟʠ, ʦʙʦʩʥʦʚʘʥʦ 

ʚʚʝʜʝʥʠʝ ʩʛʫʱʝʥʥʦʛʦ ʩʦʢʘ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʛʦ 

ʢʦʤʧʦʥʝʥʪʘ.  

2. ɺʳʧʦʣʥʝʥ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʘʥʪʠʤʠʢʨʦʙʥʦʡ ʘʢʪʠʚʥʦʩʪʠ 

ʜʝʨʤʘʪʦʣʦʛʠʯʝʩʢʦʡ ʤʘʟʠ ʩ ʨʘʟʣʠʯʥʳʤʠ ʦʩʥʦʚʘʤʠ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʦʛʦ ʚ 

ʤʘʟʷʭ ʩ ʦʩʥʦʚʘʤʠ ˉ 2 ʠ ˉ 3 ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʙʘʢʪʝʨʠʦʩʪʘʪʠʯʝʩʢʦʝ ʜʝʡʩʪʚʠʝ 

ʦʪʥʦʩʠʪʝʣʴʥʦ Staphylococcus aureus, Escherichia coli, Bacillus subtilis, 

Micrococcus luteus.  

3. ʆʧʨʝʜʝʣʝʥʘ ʩʪʝʧʝʥʴ ʚʳʩʚʦʙʦʞʜʝʥʠʷ ʜʝʡʩʪʚʫʶʱʠʭ ʚʝʱʝʩʪʚ 

ʜʝʨʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʤʘʟʝʡ ʩ ʨʘʟʣʠʯʥʳʤʠ ʦʩʥʦʚʘʤʠ ʠ ʟʘʬʠʢʩʠʨʦʚʘʥ 

ʤʘʢʩʠʤʘʣʴʥʳʡ ʚʳʭʦʜ ʫ ʤʘʟʠ ʩ ʦʩʥʦʚʦʡ ˉ 2.  

4. ʇʦʜʦʙʨʘʥ ʦʧʪʠʤʘʣʴʥʳʡ ʩʦʩʪʘʚ ʩʫʧʧʦʟʠʪʦʨʠʡ, ʘʨʛʫʤʝʥʪʠʨʦʚʘʥ ʚʳʙʦʨ 

ʛʠʜʨʦʬʠʣʴʥʦʡ ʦʩʥʦʚʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʠʩʧʳʪʘʥʠʡ ʥʘ ʦʩʥʦʚʝ 

ʤʝʪʦʜʠʢ ʠʟ ʆʌʉ çʉʫʧʧʦʟʠʪʦʨʠʠè. 

5. ʋʥʠʬʠʮʠʨʦʚʘʥʳ ʤʝʪʦʜʠʢʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʩʫʤʤʳ 

ʘʥʪʨʘʮʝʥʧʨʦʠʟʚʦʜʥʳʭ ʚ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʤʘʟʠ ʠ ʩʫʧʧʦʟʠʪʦʨʠʷʭ ʥʘ ʦʩʥʦʚʝ 

ʩʛʫʱʝʥʥʦʛʦ ʩʦʢʘ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ, ʘ ʪʘʢʞʝ ʧʨʝʧʘʨʘʪʘʭ ʥʘ ʦʩʥʦʚʝ ʘʣʦʵ 

ʜʨʝʚʦʚʠʜʥʦʛʦ ʩ ʤʝʪʦʜʠʢʘʤʠ ʥʘ ʩʳʨʴʝ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ. 
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ɿɸʂʃʖʏɽʅʀɽ 

 

 

ʇʨʦʚʝʜʝʥʥʦʝ ʩʨʘʚʥʠʪʝʣʴʥʦʝ ʬʘʨʤʘʢʦʛʥʦʩʪʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʣʠʩʪʴʝʚ ʠ ʧʦʙʝʛʦʚ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ (ɸloe arborescens ʄill.) ʠ ʘʣʦʵ ʚʝʨʘ 

(ɸloe vera l. Ex Webb) ʜʘʣʦ ʚʦʟʤʦʞʥʦʩʪʴ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʩʣʝʜʫʶʱʠʝ ʦʙʱʠʝ 

ʚʳʚʦʜʳ:  

1. ʇʨʦʚʝʜʝʥʥʦʝ ʩʨʘʚʥʠʪʝʣʴʥʦʝ ʤʦʨʬʦʣʦʛʦ-ʘʥʘʪʦʤʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʣʠʩʪʴʝʚ ʠ ʧʦʙʝʛʦʚ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ ʠ ʘʣʦʵ ʚʝʨʘ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʚʳʷʚʠʪʴ 

ʦʩʥʦʚʥʳʝ ʦʪʣʠʯʠʪʝʣʴʥʳʝ ʧʨʠʟʥʘʢʠ ʠʟʫʯʘʝʤʳʭ ʚʠʜʦʚ ʘʣʦʵ, ʢʦʪʦʨʳʝ 

ʟʘʢʣʶʯʘʶʪʩʷ ʚ ʨʘʟʣʠʯʥʦʡ ʬʦʨʤʝ ʘʣʦʠʥʦʚʳʭ ʢʣʝʪʦʢ ʫ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ ʠ 

ʘʣʦʵ ʚʝʨʘ, ʨʘʟʣʠʯʥʦʡ ʬʦʨʤʝ ʠ ʨʘʟʤʝʨʘʭ ʢʣʝʪʦʢ ʵʧʠʜʝʨʤʠʩʘ ʩʨʘʚʥʠʚʘʝʤʳʭ 

ʦʙʲʝʢʪʦʚ, ʥʘʣʠʯʠʝ ʧʫʯʢʦʚ ʨʘʬʠʜ ʥʘ ʥʠʞʥʝʤ ʵʧʠʜʝʨʤʠʩʝ ʘʣʦʵ ʚʝʨʘ, ʥʘʣʠʯʠʝ 

ʩʝʢʨʝʪʦʨʥʳʭ ʢʣʝʪʦʢ ʥʘ ʚʝʨʭʥʝʤ ʵʧʠʜʝʨʤʠʩʝ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ ʠ ʘʣʦʵ ʚʝʨʘ.  

2. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʦʡ ʣʶʤʠʥʝʩʮʝʥʪʥʦʡ ʤʠʢʨʦʩʢʦʧʠʠ ʙʳʣʦ 

ʚʳ̫ʚʣʝʥʦ ʦʙʱʝʝ ʘʥʘʪʦʤʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ: ʪʦʣʩʪʘʷ ʢʫʪʠʢʫʣʘ ʫ ʣʠʩʪʴʝʚ ʨʦʜʘ 

ʘʣʦʵ; ʨʘʚʥʘʷ ʩʪʝʧʝʥʴ ʨʘʟʚʠʪʠʷ ʢʩʠʣʝʤʳ ʠ ʬʣʦʵʤʳ; ʥʘʣʠʯʠʝ ʚ ʢʣʝʪʢʘʭ 

ʚʦʜʦʥʦʩʥʦʡ ʪʢʘʥʠ ʢʨʠʩʪʘʣʣʦʚ ʦʢʩʘʣʘʪʘ ʢʘʣʴʮʠʷ. 

3. ʇʨʦʚʝʜʝʥʥʳʡ ʬʠʪʦʭʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʣʠʩʪʴʝʚ ʠ ʧʦʙʝʛʦʚ ʘʣʦʵ 

ʜʨʝʚʦʚʠʜʥʦʛʦ ʠ ʘʣʦʵ ʚʝʨʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʘ ʊʉʍ ʧʦʟʚʦʣʠʣ 

ʦʙʥʘʨʫʞʠʪʴ ʩʣʝʜʫʶʱʠʝ ʩʦʝʜʠʥʝʥʠʷ: ʙʘʨʙʘʣʦʠʥ, ʘʣʦʵ-ʵʤʦʜʠʥ ʠ ʘʣʦʵʥʠʥ. 

ɿʘʬʠʢʩʠʨʦʚʘʥ ʦʜʠʥʘʢʦʚʳʡ ʤʘʢʩʠʤʫʤ ʢʨʠʚʦʡ ʧʦʛʣʦʱʝʥʠʷ ʚʦʜʥʦ-ʩʧʠʨʪʦʚʦʛʦ 

ʠʟʚʣʝʯʝʥʠʷ ʠʟ ʣʠʩʪʴʝʚ ʠ ʧʦʙʝʛʦʚ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ ʠ ʘʣʦʵ ʚʝʨʘ ʧʨʠ 412Ñ2 ʥʤ 

ʩ ʧʦʤʦʱʴʶ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʠ.  

4. ʀʟ ʣʠʩʪʴʝʚ ʠ ʧʦʙʝʛʦʚ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ ʠ ʘʣʦʵ ʚʝʨʘ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʣʦʥʦʯʥʦʡ ʭʨʦʤʘʪʦʛʨʘʬʠʠ, ʨʝʘʢʮʠʡ ʢʠʩʣʦʪʥʦʛʦ ʠ 

ʬʝʨʤʝʥʪʘʪʠʚʥʦʛʦ ʛʠʜʨʦʣʠʟʘ, ʊʉʍ, ʋʌ-ʩʧʝʢʪʨʦʩʢʦʧʠʠ, ʗʄʈ-ʩʧʝʢʪʨʦʩʢʦʧʠʠ ʠ 

ʤʘʩʩ-ʩʧʝʢʪʨʦʤʝʪʨʠʠ ʚʳʜʝʣʝʥʳ ʠ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʳ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ 
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ʚʝʱʝʩʪʚʘ ï ʙʘʨʙʘʣʦʠʥ, ʘʣʦʵ-ʵʤʦʜʠʥ ʠ ʘʣʦʵʥʠʥ, ʧʨʠʯʝʤ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʙʘʨʙʘʣʦʠʥ ʷʚʣʷʝʪʩʷ ʜʦʤʠʥʠʨʫʶʱʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʩʳʨʴʷ ʜʘʥʥʳʭ ʨʘʩʪʝʥʠʡ. 

5. ʈʘʟʨʘʙʦʪʘʥʘ ʤʝʪʦʜʠʢʘ ʢʘʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ ʣʠʩʪʴʝʚ ʘʣʦʵ 

ʜʨʝʚʦʚʠʜʥʦʛʦ ʠ ʘʣʦʵ ʚʝʨʘ ʤʝʪʦʜʦʤ ʪʦʥʢʦʩʣʦʡʥʦʡ ʭʨʦʤʘʪʦʛʨʘʬʠʠ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʪʘʥʜʘʨʪʥʦʛʦ ʦʙʨʘʟʮʘ ʙʘʨʙʘʣʦʠʥʘ. ʂʨʦʤʝ ʪʦʛʦ, ʦʮʝʥʢʘ 

ʧʦʜʣʠʥʥʦʩʪʠ ʣʠʩʪʴʝʚ ʠ ʧʦʙʝʛʦʚ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ ʠ ʘʣʦʵ ʚʝʨʘ ʚʦʟʤʦʞʥʘ ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʧʝʢʪʨʦʩʢʦʧʠʠ: ʢʨʠʚʳʝ ʧʦʛʣʦʱʝʥʠʡ ʚʦʜʥʦ-ʩʧʠʨʪʦʚʦʛʦ 

ʠʟʚʣʝʯʝʥʠʷ ʠʟ ʣʠʩʪʴʝʚ ʠ ʧʦʙʝʛʦʚ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ ʠ ʘʣʦʵ ʚʝʨʘ ʠʤʝʶʪ 

ʤʘʢʩʠʤʫʤ ʧʨʠ ʜʣʠʥʝ ʚʦʣʥʳ 412Ñ2 ʥʤ.  

6. ʈʘʟʨʘʙʦʪʘʥʘ ʤʝʪʦʜʠʢʘ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʩʫʤʤʳ 

ʘʥʪʨʘʮʝʥʧʨʦʠʟʚʦʜʥʳʭ ʚ ʧʝʨʝʩʯʝʪʝ ʥʘ ʙʘʨʙʘʣʦʠʥ ʠ ʘʙʩʦʣʶʪʥʦ ʩʫʭʦʝ ʩʳʨʴʝ ʚ 

ʣʠʩʪʴʷʭ ʠ ʧʦʙʝʛʘʭ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ ʤʝʪʦʜʦʤ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ 

ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʠ ʧʨʠ ʜʣʠʥʝ ʚʦʣʥʳ 412 ʥʤ ʙʝʟ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʛʠʜʨʦʣʠʟʘ 

ʠ ʦʢʠʩʣʝʥʠʷ. ʉʦʜʝʨʞʘʥʠʝ ʩʫʤʤʳ ʘʥʪʨʘʮʝʥʧʨʦʠʟʚʦʜʥʳʭ ʚ ʧʝʨʝʩʯʝʪʝ ʥʘ 

ʙʘʨʙʘʣʦʠʥ ʠ ʘʙʩʦʣʶʪʥʦ ʩʫʭʦʝ ʩʳʨʴʝ ʚ ʣʠʩʪʴʷʭ ʠ ʧʦʙʝʛʘʭ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ 

ʚʘʨʴʠʨʫʝʪ ʦʪ 2,3 ʜʦ 2,6%% 

7. ʈʘʟʨʘʙʦʪʘʥʘ ʤʝʪʦʜʠʢʘ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʩʫʤʤʳ 

ʘʥʪʨʘʮʝʥʧʨʦʠʟʚʦʜʥʳʭ ʚ ʧʝʨʝʩʯʝʪʝ ʥʘ ʙʘʨʙʘʣʦʠʥ ʠ ʘʙʩʦʣʶʪʥʦ ʩʫʭʦʝ ʩʳʨʴʝ ʚ 

ʣʠʩʪʴʷʭ ʠ ʧʦʙʝʛʘʭ ʘʣʦʵ ʚʝʨʘ ʤʝʪʦʜʦʤ ʜʠʬʝʨʝʥʮʠʘʣʴʥʦʡ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʠ 

ʧʨʠ ʜʣʠʥʝ ʚʦʣʥʳ 412 ʥʤ. ʉʦʜʝʨʞʘʥʠʝ ʩʫʤʤʳ ʘʥʪʨʘʮʝʥʧʨʦʠʟʚʦʜʥʳʭ ʚ 

ʧʝʨʝʩʯʝʪʝ ʥʘ ʙʘʨʙʘʣʦʠʥ ʠ ʘʙʩʦʣʶʪʥʦ ʩʫʭʦʝ ʩʳʨʴʝ ʚ ʣʠʩʪʴʷʭ ʠ ʧʦʙʝʛʘʭ ʘʣʦʵ 

ʚʝʨʘ ʚʘʨʴʠʨʫʝʪ ʦʪ 2,1-2,4%. 

8. ʈʘʟʨʘʙʦʪʘʥʳ ʤʝʪʦʜʠʢʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʩʫʤʤʳ 

ʘʥʨʘʮʝʥʧʨʦʠʟʚʦʜʥʳʭ ʚ ʧʝʨʝʩʯʝʪʝ ʥʘ ʙʘʨʙʘʣʦʠʥ ʠ ʘʙʩʦʣʶʪʥʦ ʩʫʭʦʝ ʩʳʨʴʝ 

ʤʝʪʦʜʦʤ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʠ ʚ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʥʘʤʠ 

ʧʨʝʧʘʨʘʪʘʭ ʠʟ ʩʦʢʘ ʣʠʩʪʴʝʚ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ ʚ ʤʘʟʠ ʠ ʩʫʧʧʦʟʠʪʦʨʠʷʭ.  

9. ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʝʧʘʨʘʪʦʚ ʥʘ ʦʩʥʦʚʝ ʩʦʢʘ ʘʣʦʵ 

ʜʨʝʚʦʚʠʜʥʦʛʦ ʩʦʛʣʘʩʥʦ ʆʌʉ çʄʘʟʠè ʠ çʉʫʧʧʦʟʠʪʦʨʠʠè ʙʳʣʦ ʦʙʦʩʥʦʚʘʥʦ 

ʧʨʠʤʝʥʝʥʠʝ ʜʘʥʥʳʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʠʪʝʣʴʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʚ ʢʘʯʝʩʪʚʝ 

ʧʨʦʪʠʚʦʤʠʢʨʦʙʥʳʭ ʠ ʨʘʥʦʟʘʞʠʚʣʷʶʱʠʭ ʩʨʝʜʩʪʚ. 
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10. ʆʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʥʘʤʠ ʤʝʪʦʜʠʢ ʢʘʯʝʩʪʚʝʥʥʦʛʦ, 

ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʘʥʘʣʠʟʘ, ʘ ʪʘʢʞʝ ʯʠʩʣʦʚʳʝ ʧʦʢʘʟʘʪʝʣʠ ʜʣʷ ʣʠʩʪʴʝʚ ʠ 

ʧʦʙʝʛʦʚ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ ʠ ʘʣʦʵ ʚʝʨʘ ʥʘʰʣʠ ʦʪʨʘʞʝʥʠʝ ʚ ʧʨʦʝʢʪʝ ʌʉ ʥʘ 

ʃʈʉ ï çɸʣʦʵ ʣʠʩʪʴʷ ʠ ʧʦʙʝʛʠ ʩʚʝʞʠʝè. 

ʇʨʘʢʪʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ  

ʈʝʟʫʣʴʪʘʪʳ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʧʦʟʚʦʣʷʶʪ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ 

ʧʦʜʭʦʜʳ ʢ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ, 

ʩʦʜʝʨʞʘʱʝʛʦ ʘʥʪʨʘʮʝʥʧʨʦʠʟʚʦʜʥʳʝ, ʠ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʫʯʝʙʥʦʤ 

ʧʨʦʮʝʩʩʝ ʧʦ ʢʫʨʩʘʤ çʌʘʨʤʘʢʦʛʥʦʟʠʷè ʠ çʌʘʨʤʘʮʝʚʪʠʯʝʩʢʘʷ ʭʠʤʠʷè, ʘ ʪʘʢʞʝ 

ʚ ʮʝʥʪʨʘʭ ʩʝʨʪʠʬʠʢʘʮʠʠ ʠ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ ʠ ʥʘ 

ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʠʭ ʧʨʝʜʧʨʠʷʪʠʷʭ.  

ʇʝʨʩʧʝʢʪʠʚʳ ʜʘʣʴʥʝʡʰʝʡ ʨʘʟʨʘʙʦʪʢʠ ʪʝʤʳ  

ʇʨʦʚʝʜʝʥʠʝ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʤʝʝʪ ʥʘʫʯʥʦ-

ʧʨʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʬʘʨʤʘʢʦʛʥʦʟʠʠ ʠ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʡ ʭʠʤʠʠ ʚ ʪʦʤ 

ʯʠʩʣʝ ʩ ʮʝʣʴʶ ʜʘʣʴʥʝʡʰʝʛʦ ʠʟʫʯʝʥʠʷ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʨʘʩʪʝʥʠʡ, 

ʩʦʜʝʨʞʘʱʠʭ ʘʥʪʨʘʮʝʥʧʨʦʠʟʚʦʜʥʳʝ, ʘ ʪʘʢʞʝ ʨʘʟʨʘʙʦʪʢʠ ʦʙʲʝʢʪʠʚʥʳʭ ʤʝʪʦʜʠʢ 

ʘʥʘʣʠʟʘ ʠ ʧʦʜʭʦʜʦʚ ʢ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ ʠ 

ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʠʪʝʣʴʥʳʭ ʧʨʝʧʘʨʘʪʦʚ.  
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ʉʇʀʉʆʂ ʉʆʂʈɸʑɽʅʀʁ 

 

 

ɸʣɸʊ- ʘʣʘʥʠʥʘʤʠʥʦʪʨʘʥʩʬʝʨʘʟʘ 

ɹɸɺ ï ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʝ ʚʝʱʝʩʪʚʘ  

ɻʌ ï ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʌʘʨʤʘʢʦʧʝʷ  

ʂʆɽ ï ʢʦʣʦʥʠʝʦʙʨʘʟʫʶʱʠʝ ʝʜʠʥʠʮʳ 

ʅɼ ï ʥʦʨʤʘʪʠʚʥʘʷ ʜʦʢʫʤʝʥʪʘʮʠʷ  

ʃʈʇ ï ʣʝʢʘʨʩʪʚʝʥʥʳʡ ʨʘʩʪʠʪʝʣʴʥʳʡ ʧʨʝʧʘʨʘʪ  

ʃʈʉ ï ʣʝʢʘʨʩʪʚʝʥʥʦʝ ʨʘʩʪʠʪʝʣʴʥʦʝ ʩʳʨʴʝ  

ʆʌʉ ï ʦʙʱʘʷ ʬʘʨʤʘʢʦʧʝʡʥʘʷ ʩʪʘʪʴʷ  

ʈʌ ï ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ  

ʈʉʆ ï ʨʘʙʦʯʠʡ ʩʪʘʥʜʘʨʪʥʳʡ ʦʙʨʘʟʝʮ 

ʉʆ ï ʩʪʘʥʜʘʨʪʥʳʡ ʦʙʨʘʟʝʮ  

ʉʉʉʈ ï ʉʦʶʟ ʉʦʚʝʪʩʢʠʭ ʉʦʮʠʘʣʠʩʪʠʯʝʩʢʠʭ ʈʝʩʧʫʙʣʠʢ 

ʉʐɸ ï ʉʦʝʜʠʥʝʥʥʳʝ ʰʪʘʪʳ ɸʤʝʨʠʢʠ  

ʊʉʍ ï ʪʦʥʢʦʩʣʦʡʥʘʷ ʭʨʦʤʘʪʦʛʨʘʬʠʷ  

ʋʌ-ʩʧʝʢʪʨ ï ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʳʡ ʩʧʝʢʪʨ  

ʌʉ ï ʬʘʨʤʘʢʦʧʝʡʥʘʷ ʩʪʘʪʴʷ 

ʑ-ʘ ï ʱʝʣʦʯʥʦ-ʘʤʤʠʘʯʥʳʡ 

ʗʄʈ ï ʷʜʝʨʥʦ-ʤʘʛʥʠʪʥʳʡ ʨʝʟʦʥʘʥʩ 
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ʄʀʅʀʉʊɽʈʉʊɺʆ ɿɼʈɸɺʆʆʍʈɸʅɽʅʀʗ 

ʈʆʉʉʀʁʉʂʆʁ ʌɽɼɽʈɸʎʀʀ 

ʋʊɺɽʈɾɼɸʖ 

ɼʠʨʝʢʪʦʨ ʎʝʥʪʨʘ ʬʘʨʤʘʢʦʧʝʠ ʠ  

ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ 

ʌɻɹʋ çʅʘʫʯʥʳʡ ʮʝʥʪʨ ʵʢʩʧʝʨʪʠʟʳ ʩʨʝʜʩʪʚ 

ʤʝʜʠʮʠʥʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷè, ʜʦʢʪʦʨ 

ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 
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ɻʆʉʋɼɸʈʉʊɺɽʅʅʓʁ ʉʊɸʅɼɸʈʊ ʂɸʏɽʉʊɺɸ 

ʃɽʂɸʈʉʊɺɽʅʅʆɻʆ ʉʈɽɼʉʊɺɸ 

ʌɸʈʄɸʂʆʇɽʁʅɸʗ ʉʊɸʊʔʗ 
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ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 

ɸʣʦʵ ʣʠʩʪʴʷ ʠ ʧʦʙʝʛʠ ʩʚʝʞʠʝ                                          ʌʉ.2.5. 

Aloe foliae et cormus recens                                                       ɺʚʦʜʠʪʩʷ ʚʧʝʨʚʳʝ 

ʉʨʦʢ ʚʚʝʜʝʥʠʷ ʫʩʪʘʥʦʚʣʝʥ 

ʩ ç   è                           20    ʛ. 

ɼʦ ç     è                      20    ʛ. 

ʉʦʙʨʘʥʥʳʝ ʚ ʪʝʯʝʥʠʝ ʛʦʜʘ ʩʚʝʞʠʝ ʣʠʩʪʴʷ ʠ ʧʦʙʝʛʠ 2-3 ʣʝʪʥʝʛʦ 

ʢʫʣʴʪʠʚʠʨʫʝʤʦʛʦ ʩʫʢʢʫʣʝʥʪʥʦʛʦ ʨʘʩʪʝʥʠʷ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ (Aloe 
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arborescens Mill .) ʠ ʘʣʦʵ ʚʝʨʘ (Aloe vera L. ex Webb.) ʩʝʤ. ɸʩʬʦʜʝʣʣʦʚʳʝ  

Asphodelaceae. 

ʀɿɼɸʅʀɽ ʆʌʀʎʀɸʃʔʅʆɽ ʇɽʈɽʇɽʏɸʊʂɸ ɺʆʉʇʈɽʑɽʅɸ 

ʌʉ.2.5.                        ʩ. 2 

ʇʆɼʃʀʅʅʆʉʊʔ 

ɺʥʝʰʥʠʝ ʧʨʠʟʥʘʢʠ. ʎʝʣʴʥʦʝ ʩʳʨʴʝ ʘʣʦʵ. ʃʠʩʪʴʷ ʩʦʯʥʳʝ, ʛʣʘʜʢʠʝ, 

ʤʝʯʝʚʠʜʥʳʝ, ʜʦʩʪʠʛʘʶʱʠʝ ʚ ʜʣʠʥʫ ʜʦ 40 ʩʤ, ʚ ʰʠʨʠʥʫ ʜʦ 7 ʩʤ. ʇʦ ʢʨʘʶ 

ʣʠʩʪʘ ʠʤʝʶʪʩʷ ʢʦʨʦʪʢʠʝ ʟʫʙʮʳ. ʎʚʝʪ ʣʠʩʪʴʝʚ ï ʟʝʣʝʥʦʚʘʪʦ-ʩʠʟʳʡ ʩ ʚʦʩʢʦʚʳʤ 

ʥʘʣʝʪʦʤ ï ʫ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ; ʫ ʘʣʦʵ ʚʝʨʘ ï ʪʝʤʥʦ-ʟʝʣʝʥʳʡ. ʋ ʘʣʦʵ 

ʜʨʝʚʦʚʠʜʥʦʛʦ ʤʘʣʦʚʝʪʚʠʩʪʳʡ ʠ ʦʯʝʥʴ ʢʦʨʦʪʢʠʡ ʩʪʝʙʝʣʴ ʩ ʦʛʨʦʤʥʳʤ 

ʢʦʣʠʯʝʩʪʚʦʤ ʨʫʙʮʦʚ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʫ ʘʣʦʵ ʚʝʨʘ - ʢʦʨʦʪʢʠʡ, ʥʦ ʜʦʩʪʘʪʦʯʥʦ 

ʪʦʣʩʪʳʡ ʩʪʚʦʣ ʩ ʤʘʣʦʨʘʟʚʠʪʦʡ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʦʡ. ʃʠʩʪʴʷ ʘʣʦʵ ʚʝʨʘ ʬʦʨʤʠʨʫʶʪ 

ʧʨʠʢʦʨʥʝʚʫʶ ʨʦʟʝʪʢʫ ʜʠʘʤʝʪʨʦʤ ʜʦ 80 ʩʤ. 

ʄʠʢʨʦʩʢʦʧʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ  

ʉʳʨʴʝ ʠʩʩʣʝʜʦʚʘʣʦʩʴ ʩ ʧʦʤʦʱʴʶ ʤʠʢʨʦʩʢʦʧʘ (40Ĭ, 100Ĭ, 400Ĭ) ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʘʟʜʝʣʦʤ çʊʝʭʥʠʢʘ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʦʛʦ ʠ ʤʠʢʨʦʭʠʤʠʯʝʩʢʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷè (ɻʌ ʈʌ XIV ʠʟʜʘʥʠʷ). 

ʎʝʣʴʥʦʝ ʩʳʨʴʝ ʘʣʦʵ. ʇʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʣʠʩʪʘ ʘʣʦʵ ʩ ʧʦʚʝʨʭʥʦʩʪʠ 

ʚʠʜʥʳ ʢʣʝʪʢʠ ʚʝʨʭʥʝʛʦ ʵʧʠʜʝʨʤʠʩʘ ʩ ʤʘʣʦ ʠʟʚʠʣʠʩʪʳʤʠ ʠʣʠ ʧʦʯʪʠ ʧʨʷʤʳʤʠ 

ʩʪʝʥʢʘʤʠ, ʥʠʞʥʝʛʦ - ʠʟʚʠʣʠʩʪʳʝ. ʂʣʝʪʢʠ ʚʝʨʭʥʝʛʦ ʠ ʥʠʞʥʝʛʦ ʵʧʠʜʝʨʤʠʩʘ 

ʠʤʝʶʪ ʢʦʤʙʠʥʠʨʦʚʘʥʥʫʶ ʬʦʨʤʫ. ʕʧʠʜʝʨʤʘ ʦʜʥʦʩʣʦʡʥʘʷ, ʫʩʪʴʠʮʘ ʩ 4 

ʦʢʦʣʦʫʩʪʴʠʯʥʳʤʠ ʢʣʝʪʢʘʤʠ (ʪʝʪʨʘʮʠʪʥʳʡ ʪʠʧ), ʧʨʠʯʝʤ ʦʥʠ ʧʦʛʨʫʞʝʥʳ ʚ 

ʪʢʘʥʴ ʣʠʩʪʘ. ʅʘ ʚʝʨʭʥʝʤ ʵʧʠʜʝʨʤʠʩʝ ʜʠʘʛʥʦʩʪʠʨʫʶʪʩʷ ʩʝʢʨʝʪʦʨʥʳʝ ʢʣʝʪʢʠ. ʋ 

ʘʣʦʵ ʚʝʨʘ ʵʧʠʜʝʨʤʠʩ ʧʦʜʩʪʠʣʘʝʪʩʷ ʩʣʦʝʤ ʤʝʟʦʬʠʣʣʘ, ʢʦʪʦʨʳʡ ʩʦʜʝʨʞʘʪ 

ʨʘʬʠʜʳ.  

ʄʝʟʦʬʠʣʣ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥ ʥʘ 2-4-ʩʣʦʡʥʫʶ ʧʝʨʠʬʝʨʠʯʝʩʢʫʶ ʟʦʥʫ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʫʶ ʤʝʣʢʠʤʠ ʭʣʦʨʦʬʠʣʣʦʥʦʩʥʳʤʠ ʢʣʝʪʢʘʤʠ, ʠ ʮʝʥʪʨʘʣʴʥʫʶ 

ʟʦʥʫ, ʩʦʩʪʦʷʱʫʶ ʠʟ ʢʨʫʧʥʳʭ ʪʦʥʢʦʩʪʝʥʥʳʭ ʢʣʝʪʦʢ, ʟʘʧʘʩʘʶʱʠʭ ʚʦʜʫ, 

ʩʣʦʠʩʪʦʩʪʴ ʢʦʪʦʨʳʭ ʥʝ ʚʳʨʘʞʝʥʘ. ʇʦ ʛʨʘʥʠʮʝ ʤʝʞʜʫ ʟʦʥʘʤʠ ʤʝʟʦʬʠʣʣʘ 
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ʧʨʦʭʦʜʷʪ ʢʦʣʣʘʪʝʨʘʣʴʥʳʝ ʟʘʢʨʳʪʳʝ ʧʫʯʢʠ, ʩʥʘʙʞʝʥʥʳʝ ʩʦ ʩʪʦʨʦʥʳ ʬʣʦʵʤʳ 

ʥʝʧʦʣʥʳʤʠ ʦʙʢʣʘʜʢʘʤʠ ʠʟ ʙʝʩʮʚʝʪʥʳʭ ʧʘʨʝʥʭʠʤʥʳʭ ʢʣʝʪʦʢ, ʘ ʩʦ ʩʪʦʨʦʥʳ 

ʢʩʠʣʝʤʳ - ʩʝʢʨʝʪʦʨʥʳʤʠ ʘʣʦʠʥʦʚʳʤʠ ʢʣʝʪʢʘʤʠ. 

ʌʉ.2.5.                        ʩ. 3 

ʇʨʠ ʦʙʣʫʯʝʥʠʠ ʵʧʠʜʝʨʤʠʩʘ ʩʚʝʪʦʤ ʩ ʜʣʠʥʦʡ ʚʦʣʥʳ 420 ʥʤ ʥʘ ʪʸʤʥʦʤ 

ʧʦʣʝ ʚʠʜʥʘ ʢʨʘʩʥʘʷ ʣʶʤʠʥʝʩʮʝʥʮʠʷ ʭʣʦʨʦʧʣʘʩʪʦʚ, ʣʦʢʘʣʠʟʦʚʘʥʥʳʭ ʚ 

ʥʠʞʝʣʝʞʘʱʠʭ ʢʣʝʪʢʘʭ ʤʝʟʦʬʠʣʣʘ.  ʂʣʝʪʦʯʥʳʝ ʩʪʝʥʢʠ ʵʧʠʜʝʨʤʘʣʴʥʳʭ ʢʣʝʪʦʢ 

ʚ ʫʢʘʟʘʥʥʦʤ ʩʧʝʢʪʨʝ ʦʙʣʫʯʝʥʠʷ ʣʶʤʠʥʝʩʮʠʨʫʶʪ ʩʣʘʙʦ ʞʝʣʪʦ-ʟʝʣʸʥʳʤ 

ʮʚʝʪʦʤ, ʯʪʦ ʦʩʦʙʝʥʥʦ ʟʘʤʝʪʥʦ ʚ ʦʙʣʘʩʪʠ ʪʝʪʨʘʮʠʪʥʦʛʦ ʫʩʪʴʠʯʥʦʛʦ ʘʧʧʘʨʘʪʘ, 

ʠʤʝʶʱʝʛʦ ʧʨʷʤʦʫʛʦʣʴʥʳʝ ʦʯʝʨʪʘʥʠʷ ʧʦ ʢʨʦʤʢʝ ʧʝʨʝʜʥʝʛʦ ʜʚʦʨʠʢʘ. 

ʇʨʠ ʤʠʢʨʦʩʢʦʧʠʨʦʚʘʥʠʠ ʧʦʧʝʨʝʯʥʳʭ ʩʝʯʝʥʠʡ ʣʠʩʪʦʚʦʡ ʧʣʘʩʪʠʥʢʠ ʚ 

ʜʥʝʚʥʦʤ ʩʚʝʪʝ ʚʠʜʥʦ, ʯʪʦ ʦʢʨʘʰʝʥʥʳʤʠ ʷʚʣʷʶʪʩʷ ʪʦʣʴʢʦ ʭʣʦʨʦʧʣʘʩʪʳ. 

ʆʩʪʘʣʴʥʳʝ ʵʣʝʤʝʥʪʳ ʣʠʩʪʘ: ʵʧʠʜʝʨʤʠʩ, ʢʣʝʪʦʯʥʳʝ ʩʪʝʥʢʠ ʤʝʟʦʬʠʣʣʘ, ʢʣʝʪʢʠ 

ʚʦʜʦʥʦʩʥʦʡ ʧʘʨʝʥʭʠʤʳ ï ʥʝ ʦʢʨʘʰʝʥʳ.   

ʇʨʠ ʦʙʣʫʯʝʥʠʠ ʧʦʧʝʨʝʯʥʦʛʦ ʩʨʝʟʘ ʣʠʩʪʦʚʦʡ ʧʣʘʩʪʠʥʢʠ ʋʌ-ʩʚʝʪʦʤ ʩ 

ʜʣʠʥʦʡ ʚʦʣʥʳ 360 ʥʤ ʚʠʜʥʘ ʩʚʝʪʣʦ-ʛʦʣʫʙʘʷ ʣʶʤʠʥʝʩʮʝʥʮʠʷ ʢʫʪʠʥʦʚʦʛʦ ʩʣʦʷ 

ʵʧʠʜʝʨʤʳ, ʘʥʘʣʦʛʠʯʥʦʝ ʩʚʝʯʝʥʠʝ ʧʨʠʩʫʱʝ ʧʨʦʪʦʧʣʘʩʪʘʤ ʢʣʝʪʦʢ ʤʝʟʦʬʠʣʣʘ ʠ 

ʚʦʜʦʥʦʩʥʦʡ ʧʘʨʝʥʭʠʤʳ. ʉʝʢʨʝʪ ʘʣʦʠʥʦʚʳʭ ʢʣʝʪʦʢ ʣʶʤʠʥʝʩʮʠʨʫʝʪ, ʚ ʜʘʥʥʳʭ 

ʫʩʣʦʚʠʷʭ ʦʙʣʫʯʝʥʠʷ ʷʨʢʠʤ ʩʚʝʪʣʦ-ʩʝʨʳʤ ʮʚʝʪʦʤ. 

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʝ ʚʢʣʶʯʝʥʠʷ ʚ ʚʠʜʝ ʨʘʬʠʜ ʠ 

ʤʦʥʦʢʨʠʩʪʘʣʣʦʚ ʣʦʢʘʣʠʟʦʚʘʥʥʳʭ ʚ ʤʝʟʦʬʠʣʣʝ ʣʠʩʪʴʝʚ ʥʝ ʣʶʤʠʥʝʩʮʠʨʫʶʪ ʥʠ 

ʚ ʋʌ-ʩʚʝʪʝ (360 ʥʤ) ʥʠ ʧʨʠ ʦʙʣʫʯʝʥʠʠ ʩʚʝʪʦʤ ʩ ʜʣʠʥʦʡ ʚʦʣʥʳ 420 ʥʤ. 

ʆʩʦʙʝʥʥʦʩʪʠ ʣʶʤʠʥʝʩʮʝʥʮʠʠ ʢʣʝʪʦʯʥʳʭ ʩʪʝʥʦʢ ʬʣʦʵʤʳ ʧʨʦʚʦʜʷʱʠʭ ʧʫʯʢʦʚ 

ʦʪʣʠʯʘʶʪ ʩʨʘʚʥʠʚʘʝʤʳʝ ʚʠʜʳ ʘʣʦʵ ʜʨʫʛ ʦʪ ʜʨʫʛʘ. ɺ ʯʘʩʪʥʦʩʪʠ, ʧʨʠ 

ʦʙʣʫʯʝʥʠʠ ʋʌ-ʩʚʝʪʦʤ ʩ ʜʣʠʥʦʡ ʚʦʣʥʳ ɚ=360 ʥʤ ʢʣʝʪʦʯʥʳʝ ʩʪʝʥʢʠ ʬʣʦʵʤʳ ʫ 

ʣʠʩʪʴʝʚ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ ʥʝ ʩʚʝʪʷʪʩʷ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʚ ʘʥʘʣʦʛʠʯʥʳʭ 

ʫʩʣʦʚʠʷʭ ʦʩʚʝʱʝʥʠʷ ʫ ʘʣʦʵ ʥʘʩʪʦʷʱʝʛʦ ʢʣʝʪʦʯʥʳʝ ʩʪʝʥʢʠ ʬʣʦʵʤʥʳʭ ʢʣʝʪʦʢ 

ʧʨʦʚʦʜʷʱʝʛʦ ʧʫʯʢʘ ʣʶʤʠʥʝʩʮʠʨʫʶʪ ʙʫʨʳʤ ʮʚʝʪʦʤ.  
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ʌʉ.2.5.                        ʩ. 5 

 

5. 

 

ʈʠʩʫʥʦʢ 1 ï ʃʠʩʪʴʷ ʠ ʧʦʙʝʛʠ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ (Aloe arborescens Mill .) 

1- ʇʨʝʧʘʨʘʪ ʣʠʩʪʘ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ (ʭ400) ʚʝʨʭʥʝʛʦ ʠ 

ʥʠʞʥʝʛʦ ʵʧʠʜʝʨʤʠʩʘ: 1- ʫʩʪʴʠʮʝ, 2- ʭʣʦʨʝʥʭʠʤʘ, 3- ʩʝʢʨʝʪʦʨʥʘʷ ʢʣʝʪʢʘ; 

2- ʧʦʧʝʨʝʯʥʳʡ ʩʨʝʟ ʣʠʩʪʘ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ (ʭ400): 1- ʵʧʠʜʝʨʤʠʩ, 2- 

ʧʘʣʠʩʘʜʥʘʷ ʪʢʘʥʴ, 3 ï ʘʣʦʠʥʦʚʳʝ ʢʣʝʪʢʠ, 4 ï ʟʘʢʨʳʪʳʡ ʧʨʦʚʦʜʷʱʠʡ 

ʧʫʯʦʢ, 5 ï ʧʘʨʝʥʭʠʤʘ; 3- ʵʧʠʜʝʨʤʠʩ ʣʠʩʪʘ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ ʚ 

ʚʠʜʠʤʦʤ ʩʚʝʪʝ ʠ ʣʶʤʠʥʝʩʮʝʥʮʠʠ ʧʨʠ ɚ=360 ʥʤ ʠ ɚ=420 ʥʤ (ʭ400); 4- 

ʣʠʩʪʦʚʘʷ ʧʣʘʩʪʠʥʢʘ ʚ ʚʠʜʠʤʦʤ ʩʚʝʪʝ ʠ ʣʶʤʠʥʝʩʮʝʥʮʠʠ ʧʨʠ ɚ=360 ʥʤ ʠ 

ɚ=420 ʥʤ (ʭ100); 5- ʧʨʦʚʦʜʷʱʠʝ ʵʣʝʤʝʥʪʳ ʧʫʯʢʘ ʚ ʚʠʜʠʤʦʤ ʩʚʝʪʝ ʠ 

ʣʶʤʠʥʝʩʮʝʥʮʠʠ ʧʨʠ ɚ=360 ʥʤ ʠ ɚ=420 ʥʤ (ʭ400). 

1.ʆʧʨʝʜʝʣʝʥʠʝ ʦʩʥʦʚʥʳʭ ʛʨʫʧʧ ʘʢʪʠʚʥʳʭ ʭʠʤʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ  

1. ʈʝʘʢʮʠʷ ʩ ʚʦʜʷʥʳʤ ʠʟʚʣʝʯʝʥʠʝʤ (1:10): ʧʨʠ ʜʦʙʘʚʣʝʥʠʠ ʢ ʚʦʜʥʦʤʫ 

ʠʟʚʣʝʯʝʥʠʶ ʠʟ ʣʠʩʪʴʝʚ ʠ ʧʦʙʝʛʦʚ ʘʣʦʵ ʥʝʩʢʦʣʴʢʠʭ ʢʘʧʝʣʴ 10% ʨʘʩʪʚʦʨʘ 

ʥʘʪʨʠʷ ʛʠʜʨʦʢʩʠʜʘ ʦʙʨʘʟʫʝʪʩʷ ʬʠʦʣʝʪʦʚʦʝ ʦʢʨʘʰʠʚʘʥʠʝ. 

2. ʉʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʷ 

ʈʘʩʪʚʦʨ ɸ, ʧʨʠʛʦʪʦʚʣʝʥʥʳʡ ʢʘʢ ʫʢʘʟʘʥʦ ʚ ʨʘʟʜʝʣʝ çʂʦʣʠʯʝʩʪʚʝʥʥʦʝ 

ʦʧʨʝʜʝʣʝʥʠʝè ʠʤʝʝʪ ʤʘʢʩʠʤʫʤ ʧʦʛʣʦʱʝʥʠʷ ʧʨʠ ʜʣʠʥʝ ʚʦʣʥʳ 412Ñ2 ʥʤ (ʨʠʩ. 

3). 
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ʈʠʩʫʥʦʢ 2 ï ʕʣʝʢʪʨʦʥʥʳʡ ʩʧʝʢʪʨ ʚʦʜʥʦ-ʩʧʠʨʪʦʚʦʛʦ ʠʟʚʣʝʯʝʥʠʷ ʠʟ ʩʚʝʞʠʭ 

ʣʠʩʪʴʝʚ ʘʣʦʵ (ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʡ ʚʘʨʠʘʥʪ) 

 

3. ʊʦʥʢʦʩʣʦʡʥʘʷ ʭʨʦʤʘʪʦʛʨʘʬʠʷ  

ʇʨʠʛʦʪʦʚʣʝʥʠʝ ʨʘʩʪʚʦʨʦʚ. 

ʈʘʩʪʚʦʨ ʩʪʘʥʜʘʨʪʥʦʛʦ ʦʙʨʘʟʮʘ (ʉʆ) ʙʘʨʙʘʣʦʠʥʘ. ʆʢʦʣʦ 0,02 ʛ ʉʆ 

ʙʘʨʙʘʣʦʠʥʘ ʨʘʩʪʚʦʨʷʶʪ ʚ 30 ʤʣ ʩʧʠʨʪʘ 60 % ʠ ʧʝʨʝʤʝʰʠʚʘʶʪ. ʉʨʦʢ ʛʦʜʥʦʩʪʠ 

ʨʘʩʪʚʦʨʘ ʥʝ ʙʦʣʝʝ 1 ʤʝʩʷʮʘ ʧʨʠ ʭʨʘʥʝʥʠʠ ʚ ʭʦʨʦʰʦ ʫʢʫʧʦʨʝʥʥʦʡ ʫʧʘʢʦʚʢʝ, ʚ 

ʧʨʦʭʣʘʜʥʦʤ ʟʘʱʠʱʝʥʥʦʤ ʦʪ ʩʚʝʪʘ ʤʝʩʪʝ. 

ʈʘʩʪʚʦʨ ʩʪʘʥʜʘʨʪʥʦʛʦ ʦʙʨʘʟʮʘ (ʉʆ) ʘʣʦʵ-ʵʤʦʜʠʥʘ. ʆʢʦʣʦ 0,02 ʛ ʉʆ 

ʘʣʦʵ-ʵʤʦʜʠʥʘ ʨʘʩʪʚʦʨʷʶʪ ʚ 30 ʤʣ ʩʧʠʨʪʘ 60 % ʠ ʧʝʨʝʤʝʰʠʚʘʶʪ. ʉʨʦʢ 

ʛʦʜʥʦʩʪʠ ʨʘʩʪʚʦʨʘ ʥʝ ʙʦʣʝʝ 1 ʤʝʩʷʮʘ ʧʨʠ ʭʨʘʥʝʥʠʠ ʚ ʭʦʨʦʰʦ ʫʢʫʧʦʨʝʥʥʦʡ 

ʫʧʘʢʦʚʢʝ, ʚ ʧʨʦʭʣʘʜʥʦʤ ʟʘʱʠʱʝʥʥʦʤ ʦʪ ʩʚʝʪʘ ʤʝʩʪʝ. 

ʈʘʩʪʚʦʨ ʩʪʘʥʜʘʨʪʥʦʛʦ ʦʙʨʘʟʮʘ (ʉʆ) ʘʣʦʵʥʠʥʘ. ʆʢʦʣʦ 0,02 ʛ ʉʆ 

ʘʣʦʵʥʠʥʘ ʨʘʩʪʚʦʨʷʶʪ ʚ 30 ʤʣ ʩʧʠʨʪʘ 60 % ʠ ʧʝʨʝʤʝʰʠʚʘʶʪ. ʉʨʦʢ ʛʦʜʥʦʩʪʠ 

ʨʘʩʪʚʦʨʘ ʥʝ ʙʦʣʝʝ 1 ʤʝʩʷʮʘ ʧʨʠ ʭʨʘʥʝʥʠʠ ʚ ʭʦʨʦʰʦ ʫʢʫʧʦʨʝʥʥʦʡ ʫʧʘʢʦʚʢʝ, ʚ 

ʧʨʦʭʣʘʜʥʦʤ ʟʘʱʠʱʝʥʥʦʤ ʦʪ ʩʚʝʪʘ ʤʝʩʪʝ. 

ʈʘʩʪʚʦʨʘ ʜʣʷ ʜʝʪʝʢʪʠʨʦʚʘʥʠʷ. 0,01 ʛ ʜʠʘʟʦʙʝʥʟʦʣʩʫʣʴʬʦʢʠʩʣʦʪʳ 

ʨʘʩʪʚʦʨʷʶʪ ʚ 10 ʤʣ 10 % ʨʘʩʪʚʦʨʘ ʥʘʪʨʠʷ ʢʘʨʙʦʥʘʪʘ. ʈʘʩʪʚʦʨ ʠʩʧʦʣʴʟʫʶʪ 

ʩʚʝʞʝʧʨʠʛʦʪʦʚʣʝʥʥʳʤ. 

 



155 

 

                  

ʌʉ.2.5.                        ʩ. 7 

1 ʛ ʠʟʤʝʣʴʯʝʥʥʳʭ ʣʠʩʪʴʝʚ ʠ ʧʦʙʝʛʦʚ ʘʣʦʵ (ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ Ñ0,01 ʛ) 

ʧʦʤʝʱʘʶʪ ʚ ʢʦʣʙʫ ʩʦ ʰʣʠʬʦʤ ʚʤʝʩʪʠʤʦʩʪʴʶ 100 ʤʣ, ʧʨʠʙʘʚʣʷʶʪ 30 ʤʣ 60% 

ʵʪʠʣʦʚʦʛʦ ʩʧʠʨʪʘ. ʂʦʣʙʫ ʧʨʠʩʦʝʜʠʥʷʪ ʢ ʦʙʨʘʪʥʦʤʫ ʭʦʣʦʜʠʣʴʥʠʢʫ ʠ 

ʥʘʛʨʝʚʘʶʪ ʥʘ ʢʠʧʷʱʝʡ ʚʦʜʷʥʦʡ ʙʘʥʝ (ʫʤʝʨʝʥʥʦʝ ʢʠʧʝʥʠʝ) ʚ ʪʝʯʝʥʠʝ 30 ʤʠʥ. 

ʀʟʚʣʝʯʝʥʠʝ ʬʠʣʴʪʨʫʶʪ ʯʝʨʝʟ ʙʫʤʘʞʥʳʡ ʬʠʣʴʪʨ (çʢʨʘʩʥʘʷè ʧʦʣʦʩʘ). 

ʀʩʧʦʣʴʟʫʷ ʩʧʝʮʠʘʣʴʥʳʡ ʠʥʩʪʨʫʤʝʥʪ ʤʠʢʨʦʢʘʧʠʣʣʷʨ ʥʘ ʣʠʥʠʶ ʩʪʘʨʪʘ 

ʧʣʘʩʪʠʥʢʠ çʉʦʨʙʬʠʣ-ʇʊʉʍ-ɸʌ-ɸ-ʋʌè ʨʫʯʥʳʤ ʩʧʦʩʦʙʦʤ ʥʘʥʦʩʷʪ 0,01 ʤʣ 

ʠʟʚʣʝʯʝʥʠʷ ʠ 0,01 ʤʣ 0,1% ʨʘʩʪʚʦʨʘ ʩʪʘʥʜʘʨʪʥʳʭ ʦʙʨʘʟʮʦʚ (ʙʘʨʙʘʣʦʠʥʘ, ʘʣʦʵ-

ʵʤʦʜʠʥʘ, ʘʣʦʵʥʠʥʘ).  ɼʘʣʝʝ ʧʣʘʩʪʠʥʢʫ ʩ ʧʨʦʙʘʤʠ ʧʦʤʝʱʘʶʪ ʚ ʢʘʤʝʨʫ ʩʦ 

ʩʤʝʩʴʶ ʨʘʩʪʚʦʨʠʪʝʣʝʡ: ʭʣʦʨʬʨʤ ï ʩʧʠʨʪ ʵʪʠʣʦʚʳʡ 95%ï ʚʦʜʘ (26:16:1,5) ʠ 

ʭʨʦʤʘʪʦʛʨʘʬʠʨʫʶʪ ʚʦʩʭʦʜʷʱʠʤ ʩʧʦʩʦʙʦʤ. ʍʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʫʶ ʧʣʘʩʪʠʥʢʫ 

ʚʳʥʠʤʘʶʪ ʠʟ ʢʘʤʝʨʳ, ʩʫʰʘʪ ʥʘ ʚʦʟʜʫʭʝ ʚ ʪʝʯʝʥʠʝ 5 ʤʠʥ ʠ ʧʨʦʩʤʘʪʨʠʚʘʶʪ ʚ 

ʋʌ-ʩʚʝʪʝ, ʢʦʛʜʘ ʬʨʦʥʪ ʨʘʩʪʚʦʨʠʪʝʣʝʡ ʧʨʦʰʸʣ ʦʢʦʣʦ 8 ʩʤ. ʇʨʠ ʧʨʦʩʤʦʪʨʝ 

ʭʨʦʤʘʪʦʛʨʘʤʤʳ ʚ ʋʌ-ʩʧʝʢʪʨʝ ʧʨʠ ʜʣʠʥʝ ʚʦʣʥʳ 254 ʥʤ ʘʣʦʵ-ʵʤʦʜʠʥ 

ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ ʚ ʚʠʜʝ ʧʷʪʥʘ ʩ ʦʪ ʩʚʝʪʣʦ-ʦʨʘʥʞʝʚʦʛʦ  ʜʦ ʢʨʘʩʥʦ-ʦʨʘʥʞʝʚʦʛʦ  

ʦʪʪʝʥʢʘ ʮʚʝʪʘ ʩ Rf 0,7 - 0,9, ʙʘʨʙʘʣʦʠʥ - ʚ ʚʠʜʝ ʧʷʪʥʘ ʣʠʤʦʥʥʦ-ʞʝʣʪʦʛʦ ʮʚʝʪʘ 

(Rf 0,5 - 0,6), ʘʣʦʵʥʠʥ ï ʚ ʚʠʜʝ ʧʷʪʥʘ ʛʦʣʫʙʦʛʦ ʮʚʝʪʘ (Rf 0,3- 0,4). 

ʇʨʠʤʝʯʘʥʠʝ: 

ʇʦʜʛʦʪʦʚʢʘ ʧʣʘʩʪʠʥʦʢ. ʇʣʘʩʪʠʥʢʠ çʉʦʨʙʬʠʣ-ʇʊʉʍ-ɸʌ-ɸ-ʋʌè (ʊʋ 

26-11-17-89) ʧʝʨʝʜ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʢʪʠʚʠʨʫʶʪ ʚ ʩʫʰʠʣʴʥʦʤ ʰʢʘʬʫ ʧʨʠ 100-

105ʦʉ ʚ ʪʝʯʝʥʠʝ 1 ʯ. 

ʀʉʇʓʊɸʅʀʗ 

ɺʣʘʞʥʦʩʪʴ. ʎʝʣʴʥʦʝ ʩʳʨʴʝ - ʥʝ ʤʝʥʝʝ 92 %. 

ɿʦʣʘ ʦʙʱʘʷ. ʎʝʣʴʥʦʝ ʩʳʨʴʝ ï ʥʝ ʙʦʣʝʝ 2 %. 

ɿʦʣʘ, ʥʝʨʘʩʪʚʦʨʠʤʘʷ ʚ ʭʣʦʨʠʩʪʦʚʦʜʦʨʦʜʥʦʡ ʢʠʩʣʦʪʝ. ʎʝʣʴʥʦʝ ʩʳʨʴʝ 

ï ʥʝ ʙʦʣʝʝ 1 %. 

ʇʦʩʪʦʨʦʥʥʠʝ ʧʨʠʤʝʩʠ 

ʇʦʣʦʤʘʥʥʳʭ ʣʠʩʪʴʝʚ. ʎʝʣʴʥʦʝ ʩʳʨʴʝ ï ʥʝ ʙʦʣʝʝ 10 %. 

ʆʨʛʘʥʠʯʝʩʢʘʷ ʧʨʠʤʝʩʴ. ʎʝʣʴʥʦʝ ʩʳʨʴʝ ï ʥʝ ʜʦʧʫʩʢʘʝʪʩʷ. 
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ʄʠʥʝʨʘʣʴʥʘʷ ʧʨʠʤʝʩʴ. ʎʝʣʴʥʦʝ ʩʳʨʴʝ ï ʥʝ ʙʦʣʝʝ 0,5 %.  

ʊʷʞʝʣʳʝ ʤʝʪʘʣʣʳ ʠ ʤʳʰʴʷʢ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʆʌʉ 

çʆʧʨʝʜʝʣʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʠ ʤʳʰʴʷʢʘ ʚ ʣʝʢʘʨʩʪʚʝʥʥʦʤ 

ʨʘʩʪʠʪʝʣʴʥʦʤ ʩʳʨʴʝ ʠ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʠʪʝʣʴʥʳʭ ʧʨʝʧʘʨʘʪʘʭè (ɻʌ ʈʌ XIV 

ʠʟʜʘʥʠʷ). 

ʈʘʜʠʦʥʫʢʣʠʜʳ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʆʌʉ çʆʧʨʝʜʝʣʝʥʠʝ 

ʩʦʜʝʨʞʘʥʠʷ ʨʘʜʠʦʥʫʢʣʠʜʦʚ ʚ ʣʝʢʘʨʩʪʚʝʥʥʦʤ ʨʘʩʪʠʪʝʣʴʥʦʤ ʩʳʨʴʝ ʠ 

ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʠʪʝʣʴʥʳʭ ʧʨʝʧʘʨʘʪʘʭè (ɻʌ ʈʌ XIV ʠʟʜʘʥʠʷ). 

ʆʩʪʘʪʦʯʥʳʝ ʢʦʣʠʯʝʩʪʚʘ ʧʝʩʪʠʮʠʜʦʚ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ 

ʆʌʉ çʆʧʨʝʜʝʣʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʦʩʪʘʪʦʯʥʳʭ ʧʝʩʪʠʮʠʜʦʚ ʚ ʣʝʢʘʨʩʪʚʝʥʥʦʤ 

ʨʘʩʪʠʪʝʣʴʥʦʤ ʩʳʨʴʝ ʠ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʠʪʝʣʴʥʳʭ ʧʨʝʧʘʨʘʪʘʭè (ɻʌ ʈʌ XIV 

ʠʟʜʘʥʠʷ). 

ʄʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʘʷ ʯʠʩʪʦʪʘ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʆʌʉ 

çʄʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʘʷ ʯʠʩʪʦʪʘè. 

ʂʦʣʠʯʝʩʪʚʝʥʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ. ʎʝʣʴʥʦʝ ʩʳʨʴʝ - ʩʫʤʤʘ 

ʘʥʪʨʘʛʣʠʢʦʟʠʜʦʚ ʚ ʧʝʨʝʩʯʝʪʝ ʥʘ ʙʘʨʙʘʣʦʠʥ ï ʥʝ ʤʝʥʝʝ 2,0 %. 

ʇʨʠʛʦʪʦʚʣʝʥʠʝ ʨʘʩʪʚʦʨʘ. 

ʑʝʣʦʯʥʦ-ʘʤʤʠʘʯʥʳʡ ʨʘʩʪʚʦʨ. 50 ʛ ʥʘʪʨʠʷ ʛʠʜʨʦʢʩʠʜʘ ʨʘʩʪʚʦʨʷʶʪ ʧʨʠ 

ʧʝʨʝʤʝʰʠʚʘʥʠʠ ʚ 870 ʤʣ ʚʦʜʳ. ʇʦʩʣʝ ʦʭʣʘʞʜʝʥʠʷ ʨʘʩʪʚʦʨʘ ʧʨʠʙʘʚʣʷʶʪ 

80 ʤʣ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʦʛʦ ʨʘʩʪʚʦʨʘ ʘʤʤʠʘʢʘ ʠ ʧʝʨʝʤʝʰʠʚʘʶʪ. ʉʨʦʢ 

ʛʦʜʥʦʩʪʠ ʨʘʩʪʚʦʨʘ 1 ʩʫʪʢʠ. 

ʉʫʤʤʘ ʘʥʪʨʘʛʣʠʢʦʟʠʜʦʚ ʚ ʧʝʨʝʩʯʝʪʝ ʥʘ ʙʘʨʙʘʣʦʠʥ. 

10,0 ʛ ʩʚʝʞʝʩʦʙʨʘʥʥʦʛʦ ʠ ʠʟʤʝʣʴʯʝʥʥʦʛʦ ʩʳʨʴʷ ʘʣʦʵ ʦʪʚʝʰʠʚʘʶʪ ʚ 

ʪʝʨʤʦʫʩʪʦʡʯʠʚʫʶ ʢʦʣʙʫ ʩ ʧʨʠʪʝʨʪʳʤ ʰʣʠʬʦʤ ʥʘ 100 ʤʣ, ʧʨʠʙʘʚʣʷʶʪ 50 ʤʣ 

60 % ʵʪʠʣʦʚʦʛʦ ʩʧʠʨʪʘ. ʂʦʣʙʫ, ʟʘʢʫʧʦʨʝʥʥʦʶ ʧʨʦʙʢʦʡ, ʚʟʚʝʰʠʚʘʶʪ ʥʘ 

ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʚʝʩʘʭ. ɼʘʣʝʝ ʢʦʣʙʫ ʩ ʧʨʠʩʦʝʜʠʥʝʥʥʳʤ ʜʝʬʣʝʛʤʘʪʦʨʦʤ (h = 50 

ʩʤ) 30 ʤʠʥ ʧʦʜʚʝʨʛʘʶʪ ʚʦʟʜʝʡʩʪʚʠʶ ʪʝʤʧʝʨʘʪʫʨʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʦʜʷʥʦʡ 

ʙʘʥʠ ʧʨʠ ʫʤʝʨʝʥʥʦʤ ʢʠʧʝʥʠʠ.  ʂʦʣʙʫ ʩ ʩʦʜʝʨʞʠʤʳʤ ʦʩʪʫʞʘʶʪ, ʧʨʠʢʨʳʚʘʶʪ  
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ʧʨʦʙʢʦʡ, ʚʟʚʝʰʠʚʘʶʪ ʠ ʜʦʧʦʣʥʷʶʪ ʤʘʩʩʫ ʜʦ ʠʩʭʦʜʥʦʡ 60% C2H5OH. 

ʀʟʚʣʝʯʝʥʠʝ ʦʪʬʠʣʴʪʨʦʚʳʚʘʶʪ ʯʝʨʝʟ ʙʫʤʘʞʥʳʡ ʬʠʣʴʪʨ (ʨʘʩʪʚʦʨ ɸ).  

ʀʩʧʳʪʫʝʤʳʡ ʨʘʩʪʚʦʨ: 2 ʤʣ (ʨʘʩʪʚʦʨ ɸ) ʦʪʤʝʨʠʚʘʶʪ ʚ ʢʦʣʙʫ ʦʙʲʝʤʦʤ 25 

ʤʣ ʩʦ ʰʣʠʬʦʤ ʠʟ ʩʪʝʢʣʘ, ʫʩʪʦʡʯʠʚʦʛʦ ʢ ʧʦʚʳʰʝʥʥʳʤ ʪʝʤʧʝʨʘʪʫʨʘʤ, 

ʜʦʙʘʚʣʷʶʪ ʜʦ 25 ʤʣ ʱʝʣʦʯʥʦ-ʘʤʤʠʘʯʥʳʤ ʨʘʩʪʚʦʨʦʤ. ʆʧʪʠʯʝʩʢʫʶ ʧʣʦʪʥʦʩʪʴ 

ʠʩʧʳʪʫʝʤʦʛʦ ʨʘʩʪʚʦʨʘ ʬʠʢʩʠʨʫʶʪ ʧʦʩʣʝ 40 ʤʠʥʫʪ ʧʨʠ ʧʦʤʦʱʠ 

ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʘ ʧʨʠ ɚ=412 ʥʤ.  

ʈʘʩʪʚʦʨ ʩʨʘʚʥʝʥʠʷ: 2 ʤʣ ʨʘʩʪʚʦʨʘ ɸ ʦʪʤʝʨʷʶʪ ʚ ʢʦʣʙʫ ʦʙʲʝʤʦʤ ʥʘ 25 

ʤʣ ʠʟ ʩʪʝʢʣʘ, ʫʩʪʦʡʯʠʚʦʛʦ ʢ ʧʦʚʳʰʝʥʥʳʤ ʪʝʤʧʝʨʘʪʫʨʘʤ, ʜʦʙʘʚʣʷʶʪ ʜʦ ʤʝʪʢʠ 

60% ʵʪʠʣʦʚʳʤ ʩʧʠʨʪʦʤ. ʆʧʪʠʯʝʩʢʫʶ ʧʣʦʪʥʦʩʪʴ ʠʩʧʳʪʫʝʤʦʛʦ ʨʘʩʪʚʦʨʘ 

ʬʠʢʩʠʨʫʶʪ ʧʦʩʣʝ 40 ʤʠʥʫʪ ʧʨʠ ʧʦʤʦʱʠ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʘ ʧʨʠ ɚ=412 ʥʤ.  

ʇʨʠʤʝʯʘʥʠʝ: ʇʨʠʛʦʪʦʚʣʝʥʠʝ ʨʘʩʪʚʦʨʘ ʙʘʨʙʘʣʦʠʥʘ. 0,0050 ʛ 

ʙʘʨʙʘʣʦʠʥʘ ʦʪʚʝʰʠʚʘʶʪ ʚ ʢʦʣʙʫ ʦʙʲʝʤʦʤ ʥʘ 25 ʤʣ ʩʦ ʰʣʠʬʦʤ ʠʟ 

ʪʝʨʤʦʫʩʪʦʡʯʠʚʦʛʦ ʩʪʝʢʣʘ, ʜʦʣʠʚʘʶʪ ʜʦ 25 ʤʣ (ʨʘʩʪʚʦʨ ɸ) 60% ʵʪʠʣʦʚʳʤ 

ʩʧʠʨʪʦʤ. 5 ʤʣ (ʨʘʩʪʚʦʨ ɸ) ʦʪʤʝʨʠʚʘʶʪ ʚ ʢʦʣʙʫ ʥʘ 25 ʤʣ ʩʦ ʰʣʠʬʦʤ ʠʟ ʩʪʝʢʣʘ, 

ʫʩʪʦʡʯʠʚʦʛʦ ʢ ʧʦʚʳʰʝʥʥʳʤ ʪʝʤʧʝʨʘʪʫʨʘʤ, ʜʦʙʘʚʣʷʶʪ ʱʝʣʦʯʥʦ-ʘʤʤʠʘʯʥʳʡ 

ʨʘʩʪʚʦʨ ʜʦ 25 ʤʣ (ʨʘʩʪʚʦʨ ɹ). ʆʧʨʝʜʝʣʷʶʪ ʟʥʘʯʝʥʠʝ ʦʧʪʠʯʝʩʢʦʡ ʧʣʦʪʥʦʩʪʠ 

ʨʘʩʪʚʦʨʘ ɹ ʧʨʠ ɚ=412 ʥʤ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʘ.  

ʈʘʩʪʚʦʨ ʩʨʘʚʥʝʥʠʷ: 5 ʤʣ (ʨʘʩʪʚʦʨ ɸ) ʦʪʤʝʨʷʶʪ ʚ ʢʦʣʙʫ ʦʙʲʝʤʦʤ ʥʘ 25 

ʤʣ ʠʟ ʩʪʝʢʣʘ, ʫʩʪʦʡʯʠʚʦʛʦ ʢ ʧʦʚʳʰʝʥʥʳʤ ʪʝʤʧʝʨʘʪʫʨʘʤ, ʜʦʙʘʚʣʷʣʠ ʜʦ ʤʝʪʢʠ 

60% ʵʪʠʣʦʚʳʤ ʩʧʠʨʪʦʤ. 

ʉʦʜʝʨʞʘʥʠʝ ʩʫʤʤʳ ʘʥʪʨʘʮʝʥʧʨʦʠʟʚʦʜʥʳʭ ʚ ʧʝʨʝʩʯʝʪʝ ʥʘ ʙʘʨʙʘʣʦʠʥ ʠ 

ʘʙʩʦʣʶʪʥʦ ʩʫʭʦʝ ʩʳʨʴʝ ʚ ʧʨʦʮʝʥʪʘʭ (X) ʚʳʯʠʩʣʷʣʠ ʧʦ ʬʦʨʤʫʣʝ:  

X=   
ᶻ ᶻ ᶻ

ᶻ ᶻᶻ
 , ʛʜʝ 

E ï ʦʧʪʠʯʝʩʢʘʷ ʧʣʦʪʥʦʩʪʴ; 

m ï ʤʘʩʩʘ ʩʳʨʴʷ, ʚ ʛ; 

W ï ʚʣʘʞʥʦʩʪʴ, ʚ ʧʨʦʮʝʥʪʘʭ. 
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ʇʨʠʣʦʞʝʥʠʝ 2 ï ɸʢʪ ʚʥʝʜʨʝʥʠʷ ʌɻɹʆʋ ɺʆ ʉʘʤɻʄʋ ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ 
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ʇʨʠʣʦʞʝʥʠʝ 3 ï ɸʢʪ ʚʥʝʜʨʝʥʠʷ ʌɻɹʆʋ ɺʆ ʉʘʤɻʄʋ ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ 
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ʇʨʠʣʦʞʝʥʠʝ 4 ï ɸʢʪ ʚʥʝʜʨʝʥʠʷ ʌɻɹʆʋ ɺʆ ʉʘʤɻʄʋ ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ 
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ʇʨʠʣʦʞʝʥʠʝ 5 ï ɸʢʪ ʚʥʝʜʨʝʥʠʷ ʌɻɹʆʋ ɺʆ ʉʘʤɻʄʋ ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ 
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ʇʨʠʣʦʞʝʥʠʝ 6 ï ɸʢʪ ʚʥʝʜʨʝʥʠʷ ʌɻɹʆʋ ɺʆ ʆʨɻʄʋ ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ 
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ʇʨʠʣʦʞʝʥʠʝ 7 ï ɸʢʪ ʚʥʝʜʨʝʥʠʷ ɻɸʋɿ çʆʨʝʥʙʫʨʛʩʢʠʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-

ʤʝʪʦʜʠʯʝʩʢʠʡ ʮʝʥʪʨ ʧʦ ʵʢʩʧʝʨʪʠʟʝ, ʫʯʝʪʫ ʠ ʘʥʘʣʠʟʫ ʦʙʨʘʱʝʥʠʷ ʩʨʝʜʩʪʚ 

ʤʝʜʠʮʠʥʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷè 

 



165 

 

                  

ʇʨʠʣʦʞʝʥʠʝ 8 ï ɸʢʪ ʚʥʝʜʨʝʥʠʷ ɻɹʋɿ çʎʝʥʪʨ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ 

ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ ʉʘʤʘʨʩʢʦʡ ʦʙʣʘʩʪʠè 
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ʇʨʠʣʦʞʝʥʠʝ 9 ï ɸʢʪ ʚʥʝʜʨʝʥʠʷ ɿɸʆ çʉʘʤʘʨʘʣʝʢʪʨʘʚʳè 
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ʇʨʠʣʦʞʝʥʠʝ 10 - ʇʘʪʝʥʪ ʥʘ ʠʟʦʙʨʝʪʝʥʠʝ çʉʧʦʩʦʙ ʧʦʣʫʯʝʥʠʷ 

ʩʫʧʧʦʟʠʪʦʨʠʝʚ ʩ ʩʦʢʦʤ ʘʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦè  

 


