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ɸʅʆʊɸʎɯʗ 

ʆʯʝʨʝʪʥʘ ʅ. ʇ. ʄʦʨʬʦʣʦʛʽʯʥʽ ʟʤʽʥʠ ʩʝʣʝʟʽʥʢʠ ʫ ʨʘʥʥʽ ʪʝʨʤʽʥʠ ʧʽʩʣʷ 

ʦʧʽʢʫ ʰʢʽʨʠ ʪʘ ʟʘ ʫʤʦʚ ʟʘʩʪʦʩʫʚʘʥʥʷ ʽʥʬʫʟʽʡʥʠʭ ʢʦʤʙʽʥʦʚʘʥʠʭ ʛʽʧʝʨʦʩʤʦ-

ʣʷʨʥʠʭ ʨʦʟʯʠʥʽʚ (ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʝ ʜʦʩʣʽʜʞʝʥʥʷ). ï ʂʚʘʣʽʬʽʢʘʮʽʡʥʘ ʥʘʫ-

ʢʦʚʘ ʧʨʘʮʷ ʥʘ ʧʨʘʚʘʭ ʨʫʢʦʧʠʩʫ. 

ɼʠʩʝʨʪʘʮʽʷ ʥʘ ʟʜʦʙʫʪʪʷ ʥʘʫʢʦʚʦʛʦ ʩʪʫʧʝʥʷ ʢʘʥʜʠʜʘʪʘ ʤʝʜʠʯʥʠʭ ʥʘʫʢ 

ʟʘ ʩʧʝʮʽʘʣʴʥʽʩʪʶ 14.03.01 çʅʦʨʤʘʣʴʥʘ ʘʥʘʪʦʤʽʷè. ï ɺʽʥʥʠʮʴʢʠʡ ʥʘʮʽʦʥʘʣʴ-

ʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤ. ʄ. ɯ. ʇʠʨʦʛʦʚʘ ʄʆɿ ʋʢʨʘʾʥʠ, ɺʽʥʥʠʮʷ, 2018. 

ɺ ʨʘʤʢʘʭ ʥʘʫʢʦʚʦʛʦ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʘ ʤʽʞ ɺʽʥʥʠʮʴʢʠʤ ʥʘʮʽʦʥʘʣʴʥʠʤ 

ʤʝʜʠʯʥʠʤ ʫʥʽʚʝʨʩʠʪʝʪʦʤ ʽʤ. ʄ.ɯ. ʇʠʨʦʛʦʚʘ ʽ ɼʋ "ɯʥʩʪʠʪʫʪ ʧʘʪʦʣʦʛʽʾ ʢʨʦʚʽ 

ʪʘ ʪʨʘʥʩʬʫʟʽʡʥʦʾ ʤʝʜʠʮʠʥʠ ʅɸʄʅ ʋʢʨʘʾʥʠ" (ʤ. ʃʴʚʽʚ) ʪʘ ɺʽʥʥʠʮʴʢʠʤ ʥʘ-

ʮʽʦʥʘʣʴʥʠʤ ʤʝʜʠʯʥʠʤ ʫʥʽʚʝʨʩʠʪʝʪʦʤ ʽʤ. ʄ.ɯ. ʇʠʨʦʛʦʚʘ ʽ ʅʘʮʽʦʥʘʣʴʥʦʛʦ 

ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ʆ.ʆ. ɹʦʛʦʤʦʣʴʮʷ ʧʨʦʚʝʜʝʥʦ ʝʢʩʧʝʨʠʤʝʥʪʘ-

ʣʴʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʜʽʾ ʢʦʥʪʨʦʣʴʥʦʛʦ ʽʥʬʫʟʽʡʥʦʛʦ ʧʨʝʧʘʨʘʪʫ ï 0,9 % ʨʦʟʯʠʥʫ 

NaCl, ʨʝʬʝʨʝʥʩ-ʧʨʝʧʘʨʘʪʫ ï ʨʦʟʯʠʥʫ ʣʘʢʪʦʧʨʦʪʝʽʥʫ ʟ ʩʦʨʙʽʪʦʣʦʤ ʪʘ ʜʦʩʣʽ-

ʜʞʫʚʘʥʦʛʦ ʧʨʝʧʘʨʘʪʫ ï ʨʦʟʯʠʥʫ HAES-LX-5% ʥʘ ʩʪʨʫʢʪʫʨʫ ʩʝʣʝʟʽʥʢʠ ʽʥ-

ʪʘʢʪʥʠʭ ʙʽʣʠʭ ʱʫʨʽʚ-ʩʘʤʮʽʚ, ʘ ʪʘʢʦʞ ʥʘ ʨʘʥʥʽʭ ʪʝʨʤʽʥʘʭ (1, 3 ʪʘ 7 ʜʦʙʘ) ʧʽ-

ʩʣʷ ʦʧʽʢʦʚʦʾ ʪʨʘʚʤʠ ʰʢʽʨʠ. 

ʋʩʽ ʜʦʩʣʽʜʠ ʧʨʦʚʦʜʠʣʠ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʨʝʢʦʤʝʥʜʘʮʽʡ ɭʚʨʦʧʝʡʩʴʢʦʾ 

ʢʦʤʽʩʽʾ ʱʦʜʦ ʧʨʦʚʝʜʝʥʥʷ ʤʝʜʠʢʦ-ʙʽʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʪʚʘʨʠʥ ʽ ʨʝʢʦʤʝʥʜʘʮʽʷʤʠ ɼʝʨʞʘʚʥʦʛʦ ʬʘʨʤʘʢʦʣʦʛʽʯʥʦʛʦ ʮʝʥʪʨʫ ʄʆɿ ʋʢʨʘ-

ʾʥʠ ʪʘ "ʇʨʘʚʠʣ ʜʦʢʣʽʥʽʯʥʦʾ ʦʮʽʥʢʠ ʙʝʟʧʝʢʠ ʬʘʨʤʘʢʦʣʦʛʽʯʥʠʭ ʟʘʩʦʙʽʚ (GLP)", 

ʘ ʪʘʢʦʞ ʧʨʘʚʠʣ ʛʫʤʘʥʥʦʛʦ ʩʪʘʚʣʝʥʥʷ ʜʦ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʪʚʘʨʠʥ. 

180 ʱʫʨʽʚ ʙʫʣʦ ʨʦʟʧʦʜʽʣʝʥʦ ʚ ʝʢʩʧʝʨʠʤʝʥʪʽ ʥʘ 6 ʛʨʫʧ: 1-ʘ, 2-ʘ ʽ 3-ʷ 

ʛʨʫʧʠ ï ʱʫʨʠ ʙʝʟ ʪʝʨʤʽʯʥʦʾ ʪʨʘʚʤʠ, ʷʢʠʤ ʧʨʦʚʦʜʠʣʠ ʽʥʬʫʟʽʶ 0,9 % ʨʦʟʯʠ-

ʥʫ NaCl, ʣʘʢʪʦʧʨʦʪʝʽʥʫ ʟ ʩʦʨʙʽʪʦʣʦʤ ʪʘ HAES-LX-5% ʫ ʜʦʟʽ 10 ʤʣ ʥʘ ʢʛ. ɺ 

4-ʽʡ, 5-ʽʡ ʽ 6-ʽʡ ʛʨʫʧʘʭ ʱʫʨʘʤ ʧʨʦʚʦʜʠʣʠ ʽʥʬʫʟʽʶ ʜʘʥʠʭ ʨʦʟʯʠʥʽʚ ʚ ʘʥʘʣʦʛ̔ -

ʯʥʽʡ ʜʦʟʽ ʧʽʩʣʷ ʪʝʨʤʽʯʥʦʛʦ ʦʧʽʢʫ ʰʢʽʨʠ 2-3 ʩʪʫʧʝʥʷ ʧʣʦʱʝʶ 21-23 % ʧʦʚʝ-

ʨʭʥʽ ʪʽʣʘ (ʟʘ ʽʥʜʝʢʩʦʤ ʪʷʞʢʦʩʪʽ ʫʰʢʦʜʞʝʥʥʷ ʚʽʜʧʦʚʽʜʘʻ ʦʧʽʢʦʚʦʤʫ ʰʦʢʫ 

ʩʝʨʝʜʥʴʦʛʦ ʩʪʫʧʝʥʷ ʚʘʞʢʦʩʪʽ). ɹʫʣʠ ʧʨʦʚʝʜʝʥʽ ʤʘʢʨʦʩʢʦʧʽʯʥʽ, ʛʽʩʪʦʣʦʛʽʯʥʽ, 
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ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʥʽ, ʩʪʝʨʝʦʣʦʛʽʯʥʽ, ʮʠʪʦʣʦʛʽʯʥʽ (ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʪʦʯʥʦʾ ʮʠ-

ʪʦʤʝʪʨʽʾ) ʪʘ ʩʪʘʪʠʩʪʠʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ. 

ʋʧʝʨʰʝ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʘ ʤʽʢʨʦ- ʪʘ ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʥʦʤʫ ʨʽʚʥʷʭ 

ʽʥʬʫʟʽʷ ʱʫʨʘʤ ʙʝʟ ʦʧʽʢʫ ʰʢʽʨʠ 0,9 % ʨʦʟʯʠʥʫ NaCl ʪʘ HAES-LX-5% ʥʝ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʙʫʜʴ-ʷʢʠʭ ʩʪʨʫʢʪʫʨʥʠʭ ʟʤʽʥ ʩʝʣʝʟʽʥʢʠ. ʇʨʠ ʚʚʝʜʝʥʥʽ ʣʘʢʪʦ-

ʧʨʦʪʝʽʥʫ ʟ ʩʦʨʙʽʪʦʣʦʤ ʣʠʰʝ ʯʝʨʝʟ 7 ʜʽʙ ʚʽʜ ʧʦʯʘʪʢʫ ʝʢʩʧʝʨʠʤʝʥʪʫ ʚ ʩʝʣʝʟʽ-

ʥʮʽ ʥʘ ʩʚʽʪʣʦʦʧʪʠʯʥʦʤʫ ʨʽʚʥʽ ʚʩʪʘʥʦʚʣʝʥʽ ʧʦʚʥʦʢʨʚ̔ôʷ ʩʫʜʠʥ ʢʨʦʚʦʥʦʩʥʦʛʦ 

ʨʫʩʣʘ ʚ ʪʨʘʙʝʢʫʣʘʭ ʩʝʣʝʟʽʥʢʠ, ʘ ʪʘʢʦʞ ʚ ʙʽʣʽʡ ʪʘ ʯʝʨʚʦʥʽʡ ʧʫʣʴʧʽ, ʚ ʧʦʣʷʭ 

ʟʦʨʫ ʚ ʛʝʨʤʥ̔ʘʪʠʚʥʠʭ ʮʝʥʪʨʘʭ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ ʣʽʤʬʦ-

ʙʣʘʩʪʽʚ, ʘ ʚ ʫʩʽʭ ʟʦʥʘʭ ʙʽʣʦʾ ʧʫʣʴʧʠ ʚʠʷʚʣʝʥʽ ʤʘʢʨʦʬʘʛʠ ʚ ʮʠʪʦʧʣʘʟʤʽ ʷʢʠʭ 

ʨʦʟʪʘʰʦʚʘʥʽ ʯʠʩʣʝʥʥʽ ʚʝʣʠʢʽ ʛʝʪʝʨʦʬʘʛʦʩʦʤʠ; ʥʘ ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʥʦʤʫ ʨʽʚʥʽ 

ï ʚʽʜʤʽʯʘʶʪʴʩʷ ʦʟʥʘʢʠ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʥʘʧʨʫʞʝʥʥʷ ʽʤʫʥʦʢʦʤʧʝʪʝʥʪʥʠʭ 

ʢʣʽʪʠʥ, ʘ ʪʘʢʦʞ ʦʟʥʘʢʠ ʥʘʧʨʫʞʝʥʦʾ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʩʫʙʢʣʽʪʠʥ-

ʥʠʭ ʩʪʨʫʢʪʫʨ. ʇʨʠ ʩʪʝʨʝʦʣʦʛʽʯʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʨʠ ʚʚʝ-

ʜʝʥʥʽ ʣʘʢʪʦʧʨʦʪʝʽʥʫ ʟ ʩʦʨʙʽʪʦʣʦʤ ʱʫʨʘʤ ʙʝʟ ʦʧʽʢʫ ʰʢʽʨʠ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ 

ʥʘ 10-13 % ʙʽʣʴʰʽ ʟʥʘʯʝʥʥʷ ʚʽʜʥʦʩʥʦʛʦ ʦʙôʻʤʫ ʙʽʣʦʾ ʧʫʣʴʧʠ ʪʘ ʥʘ 7-11 % 

ʤʝʥʰʽ ʟʥʘʯʝʥʥʷ ʚʽʜʥʦʩʥʦʛʦ ʦʙôʻʤʫ ʯʝʨʚʦʥʦʾ ʧʫʣʴʧʠ, ʥʽʞ ʧʨʠ ʚʚʝʜʝʥʥʽ 0,9 

% ʨʦʟʯʠʥʫ NaCl ʘʙʦ HAES-LX-5%. 

ʋʧʝʨʰʝ ʥʘ ʤʽʢʨʦ- ʪʘ ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʥʦʤʫ ʨʽʚʥʷʭ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʯʝ-

ʨʝʟ 1, 3 ʪʘ 7 ʜʽʙ ʧʽʩʣʷ ʦʧʽʢʦʚʦʾ ʪʨʘʚʤʠ ʰʢʽʨʠ ʫ ʱʫʨʽʚ, ʷʢʠʤ ʚʚʦʜʠʣʠ ʨʦʟʯʠʥʠ 

ʣʘʢʪʦʧʨʦʪʝʽʥʫ ʟ ʩʦʨʙʽʪʦʣʦʤ ʘʙʦ HAES-LX-5% ʜʠʩʪʨʦʬʽʯʥʽ ʪʘ ʜʝʩʪʨʫʢʪʠʚʥʽ 

ʧʨʦʮʝʩʠ ʚ ʩʝʣʝʟʽʥʮʽ ʟʥʘʯʥʦ ʤʝʥʰʝ ʚʠʨʘʞʝʥʽ, ʥʽʞ ʫ ʱʫʨʽʚ, ʷʢʠʤ ʧʽʩʣʷ ʦʧʽʢʫ 

ʰʢʽʨʠ ʧʨʦʚʦʜʠʣʠ ʽʥʬʫʟʽʶ 0,9 % ʨʦʟʯʠʥʫ NaCl. ʇʨʠ ʩʪʝʨʝʦʣʦʛʽʯʥʦʤʫ ʜʦʩʣʽ-

ʜʞʝʥʥʽ ʧʽʩʣʷ ʦʧʽʢʫ ʰʢʽʨʠ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʨʦʟʯʠʥʽʚ ʣʘʢʪʦʧʨʦʪʝʾʥʫ ʟ ʩʦʨʙʽ-

ʪʦʣʦʤ ʘʙʦ HAES-LX-5%, ʧʦʨʽʚʥʷʥʦ ʟ̔ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 0,9 % ʨʦʟʯʠʥʦʤ NaCl 

ʚʩʪʘʥʦʚʣʝʥʽ ʥʘʩʪʫʧʥʽ ʚʽʜʤʽʥʥʦʩʪʽ: ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʣʘʢʪʦʧʨʦʪʝʾʥʫ ʟ ʩʦʨʙʽʪʦ-

ʣʦʤ ï ʙʽʣʴʰʽ ʥʘ 18,0 % ʟʥʘʯʝʥʥʷ ʚʽʜʥʦʩʥʦʛʦ ʦʙôʻʤʫ ʙʽʣʦʾ ʧʫʣʴʧʠ ʪʘ ʤʝʥʰʽ ʥʘ 

9,1 % ʟʥʘʯʝʥʥʷ ʚʽʜʥʦʩʥʦʛʦ ʦʙôʻʤʫ ʯʝʨʚʦʥʦʾ ʧʫʣʴʧʠ ʯʝʨʝʟ 3 ʜʦʙʠ, ʘ ʪʘʢʦʞ 

ʤʝʥʰʽ ʥʘ 7,9 % ʟʥʘʯʝʥʥʷ ʚʽʜʥʦʩʥʦʛʦ ʦʙôʻʤʫ ʯʝʨʚʦʥʦʾ ʧʫʣʴʧʠ ʯʝʨʝʟ 7 ʜʽʙ; 

ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ HAES-LX-5% ï ʙʽʣʴʰʽ ʥʘ 14,4 % ʟʥʘʯʝʥʥʷ ʚʽʜʥʦʩʥʦʛʦ 
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ʦʙôʻʤʫ ʙʽʣʦʾ ʧʫʣʴʧʠ ʪʘ ʤʝʥʰʽ ʥʘ 7,1 % ʟʥʘʯʝʥʥʷ ʚʽʜʥʦʩʥʦʛʦ ʦʙôʻʤʫ ʯʝʨʚʦʥʦʾ 

ʧʫʣʴʧʠ ʯʝʨʝʟ 3 ʜʦʙʠ, ʘ ʪʘʢʦʞ ʙʽʣʴʰʽ ʥʘ 19,4 % ʟʥʘʯʝʥʥʷ ʚʽʜʥʦʩʥʦʛʦ ʦʙôʻʤʫ 

ʙʽʣʦʾ ʧʫʣʴʧʠ ʪʘ ʤʝʥʰʽ ʥʘ 5,8 % ʟʥʘʯʝʥʥʷ ʚʽʜʥʦʩʥʦʛʦ ʦʙôʻʤʫ ʯʝʨʚʦʥʦʾ ʧʫʣʴʧʠ 

ʯʝʨʝʟ 7 ʜʽʙ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʢʣʽʪʠʥʠ ʩʝʣʝʟʽʥʢʠ ʱʫʨʽʚ ʙʝʟ ʦʧʽʢʦʚʦʛʦ ʫʰʢʦʜʞʝʥʥʷ 

ʰʢʽʨʠ ʧʨʠ ʚʚʝʜʝʥʥʽ 0,9 % ʨʦʟʯʠʥʫ NaCl, ʣʘʢʪʦʧʨʦʪʝʾʥʫ ʟ ʩʦʨʙʽʪʦʣʦʤ ʘʙʦ 

HAES-LX-5% ʧʝʨʝʙʫʚʘʶʪʴ ʚ ʩʪʘʥʽ ʘʢʪʠʚʥʦʾ ʨʽʚʥʦʚʘʛʠ ʚʽʜʥʦʩʥʦ ʧʨʦʮʝʩʽʚ 

ʩʠʥʪʝʟʫ ɼʅʂ (S-ʬʘʟʘ) ʪʘ ʘʧʦʧʪʦʟʫ (ʽʥʪʝʨʚʘʣ SUB-G0G1), ʦʜʥʘʢ ʙʽʣʴʰʘ ʯʘʩ-

ʪʠʥʘ ʢʣʽʪʠʥ ʩʝʣʝʟʽʥʢʠ ʧʝʨʝʙʫʚʘʻ ʫ ʬʘʟʽ G0G1, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʥʘʷʚʥʽʩʪʴ ʨʝ-

ʟʝʨʚʥʦʾ ʧʦʧʫʣʷʮʽʾ ʢʣʽʪʠʥ, ʷʢʽ ʤʦʞʫʪʴ ʘʢʪʠʚʫʚʘʪʠʩʴ ʧʨʠ ʧʦʰʢʦʜʞʝʥʥʽ ʦʨʛʘʥʽ-

ʟʤʫ. 

ʋʧʝʨʰʝ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʪʝʨʤʽʯʥʠʡ ʦʧʽʢ ʰʢʽʨʠ ʥʘ ʬʦʥʽ ʚʚʝʜʝʥʥʷ 0,9 % 

ʨʦʟʯʠʥʫ NaCl ʯʝʨʝʟ 1 ʜʦʙʫ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʙʽʣʴʰʠʤʠ ʩʝʨʝʜʥʽʤʠ ʟʥʘʯʝʥ-

ʥʷʤʠ ʽʥʪʝʨʚʘʣʫ SUB-G0G1 ʪʘ ʬʘʟʠ G0G1 ʽ, ʦʜʥʦʯʘʩʥʦ, ʤʝʥʰʠʤʠ ʩʝʨʝʜʥʽ-

ʤʠ ʟʥʘʯʝʥʥʷʤʠ ʧʦʢʘʟʥʠʢʽʚ ʬʘʟ S, G2 + M ʪʘ ʽʥʜʝʢʩʫ ʧʨʦʣʽʬʝʨʘʮʽʾ, ʱʦ ʚʢʘ-

ʟʫʻ ʥʘ ʥʘʷʚʥʽʩʪʴ ʧʘʪʦʣʦʛʽʯʥʦʾ ʽʥʜʫʢʮʽʾ ʘʧʦʧʪʦʟʫ ʪʘ ʧʦʨʫʰʝʥʴ ʩʠʥʪʝʪʠʯʥʠʭ 

ʧʨʦʮʝʩʽʚ ʢʣʽʪʠʥ ʩʝʣʝʟʽʥʢʠ ʥʝ ʟʚʘʞʘʶʯʠ ʥʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʘʥʦʛʦ ʧʨʝʧʘʨʘ-

ʪʫ. ʏʝʨʝʟ 3 ʜʦʙʠ ʧʽʩʣʷ ʦʧʽʢʦʚʦʛʦ ʫʨʘʞʝʥʥʷ ʰʢʽʨʠ ʥʘ ʬʦʥʽ ʟʘʩʪʦʩʫʚʘʥʥʷ 

0,9 % ʨʦʟʯʠʥʫ NaCl ʚʩʪʘʥʦʚʣʝʥʽ ʙʽʣʴʰʽ ʩʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʬʘʟʠ 

G0G1, ʽʥʜʝʢʩʫ ʧʨʦʣʽʬʝʨʘʮʽʾ ʪʘ ʙʣʦʢʫ ʧʨʦʣʽʬʝʨʘʮʽʾ ʽ, ʦʜʥʦʯʘʩʥʦ, ʤʘʢʩʠʤʘ-

ʣʴʥʦ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʘʧʦʧʪʦʟʫ ʧʦʨʽʚʥʷʥʦ ʽʟ ʘʥʘʣʦʛʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ 

ʛʨʫʧʠ ʪʚʘʨʠʥ ʯʝʨʝʟ 1 ʜʦʙʫ ʧʽʩʣʷ ʦʧʽʢʫ ʽʟ ʢʦʨʝʢʮʽʻʶ 0,9 % ʨʦʟʯʠʥʫ NaCl, 

ʱʦ ʤʦʞʥʘ ʨʦʟʮʽʥʶʚʘʪʠ, ʷʢ ʘʢʪʠʚʘʮʽʶ ʤʝʭʘʥʽʟʤʫ ʢʦʤʧʝʥʩʘʮʽʾ ʧʘʪʦʣʦʛʽʯ-

ʥʦʛʦ ʚʧʣʠʚʫ ʪʝʨʤʽʯʥʦʛʦ ʫʰʢʦʜʞʝʥʥʷ ʚ ʜʘʥʠʡ ʪʝʨʤʽʥ. ʏʝʨʝʟ 7 ʜʽʙ ʧʽʩʣʷ 

ʤʦʜʝʣʶʚʘʥʥʷ ʦʧʽʢʫ ʰʢʽʨʠ ʪʘ ʟʘʩʪʦʩʫʚʘʥʥʷ 0,9 % ʨʦʟʯʠʥʫ NaCl ʩʝʨʝʜʥʽ 

ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʬʘʟʠ G0G1 ʪʘ ʽʥʜʝʢʩʫ ʧʨʦʣʽʬʝʨʘʮʽʾ ʥʘʙʣʠʞʘʶʪʴʩʷ ʜʦ 

ʘʥʘʣʦʛʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʛʨʫʧʠ ʪʚʘʨʠʥ ʙʝʟ ʦʧʽʢʦʚʦʛʦ ʫʰʢʦʜʞʝʥʥʷ ʰʢʽʨʠ ʥʘ 

ʬʦʥʽ ʚʚʝʜʝʥʥʷ 0,9 % ʨʦʟʯʠʥʫ NaCl, ʘ ʤʘʢʩʠʤʘʣʴʥʠʤʠ ʟʘ ʚʝʩʴ ʪʝʨʤʽʥ ʜʦʩ-

ʣʽʜʞʝʥʥʷ ʚʠʷʚʠʣʠʩʴ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ S-ʬʘʟʠ (ʤʘʡʞʝ ʚ 2,5 ʨʘʟʠ) ʽ ʽʥʪʝ-

ʨʚʘʣʫ SUB-G0G1 (ʚ 2,7 ʨʘʟʠ), ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʥʝʜʦʩʪʘʪʥʶ ʢʦʤʧʝʥʩʘʮʽʶ 



5 
 

ʧʨʦʣʽʬʝʨʘʪʠʚʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʢʣʽʪʠʥ ʩʝʣʝʟʽʥʢʠ ʥʘ ʬʦʥʽ ʧʦʩʠʣʝʥʦʛʦ ʘʧʦʧʪʦ-

ʟʫ. 

ʋʧʝʨʰʝ ʜʦʚʝʜʝʥʦ, ʱʦ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʣʘʢʪʦʧʨʦʪʝʾʥʫ ʟ ʩʦʨʙʽʪʦʣʦʤ 

ʯʝʨʝʟ 1 ʜʦʙʫ ʧʽʩʣʷ ʦʧʽʢʫ ʰʢʽʨʠ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʣʠʰʝ ʙʽʣʴʰʝ ʩʝʨʝʜʥʻ ʟʥʘ-

ʯʝʥʥʷ ʧʦʢʘʟʥʠʢʫ S-ʬʘʟʠ (ʥʘ 39,4 %) ʧʦʨʽʚʥʷʥʦ ʽʟ ʩʝʨʝʜʥʽʤ ʟʥʘʯʝʥʥʷʤ ʘʥʘ-

ʣʦʛʽʯʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʚʠʟʥʘʯʝʥʦʛʦ ʚ ʛʨʫʧʽ ʪʚʘʨʠʥ ʧʽʩʣʷ ʦʧʽʢʫ ʯʝʨʝʟ 1 ʜʦʙʫ 

ʽʟ ʢʦʨʝʢʮʽʻʶ 0,9% ʨʦʟʯʠʥʦʤ NaCl, ʦʜʥʘʢ ʟʘʣʠʰʘʻʪʴʩʷ ʟʥʘʯʥʦ ʤʝʥʰʠʤ (ʥʘ 

35,4 %) ʚʽʜʥʦʩʥʦ ʩʝʨʝʜʥʴʦʛʦ ʟʥʘʯʝʥʥʷ ʜʘʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʚʩʪʘʥʦʚʣʝʥʦʛʦ ʚ 

ʛʨʫʧʽ ʪʚʘʨʠʥ ʙʝʟ ʦʧʽʢʦʚʦʛʦ ʫʰʢʦʜʞʝʥʥʷ. ʋ ʧʦʨʽʚʥʷʥʥʽ ʽʟ ʧʦʢʘʟʥʠʢʘʤʠ 

ʛʨʫʧʠ ʷʢʽʡ ʚʚʦʜʠʣʠ 0,9 % ʨʦʟʯʠʥ NaCl ʙʝʟ ʦʧʽʢʫ ʰʢʽʨʠ ʫ ʛʨʫʧʠ ʱʫʨʽʚ ʽʟ 

ʦʧʽʢʦʤ ʰʢʽʨʠ ʪʘ ʢʦʨʝʢʮʽʻʶ ʧʨʝʧʘʨʘʪʦʤ ʣʘʢʪʦʧʨʦʪʝʾʥ ʟ ʩʦʨʙʽʪʦʣʦʤ ʯʝʨʝʟ 3 

ʜʦʙʠ ʧʽʩʣʷ ʦʧʽʢʫ ʙʽʣʴʰʠʤʠ ʚʩʪʘʥʦʚʣʝʥʽ ʩʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ ʙʣʦʢʫ ʧʨʦʣʽʬʝ-

ʨʘʮʽʾ. 

ʋʧʝʨʰʝ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʯʝʨʝʟ 1 ʜʦʙʫ ʧʽʩʣʷ ʦʧʽʢʫ ʰʢʽʨʠ ʥʘ ʬʦʥʽ ʟʘ-

ʩʪʦʩʫʚʘʥʥʷ HAES-LX-5% ʤʝʥʰʠʤʠ ʚʠʷʚʣʝʥʽ ʧʦʢʘʟʥʠʢʠ ʬʘʟ G0G1 (ʥʘ 4,8 %) 

ʪʘ ʽʥʪʝʨʚʘʣʫ SUB-G0G1 (ʥʘ 34,9 %) ʽ ʙʽʣʴʰʠʤʠ ʧʦʢʘʟʥʠʢʠ S-ʬʘʟʠ (ʥʘ 41,1 %) 

ʪʘ ʽʥʜʝʢʩ ʧʨʦʣʽʬʝʨʘʮʽʾ (ʥʘ 32,7 %). ʆʜʥʘʢ, ʽʥʜʝʢʩ ʧʨʦʣʽʬʝʨʘʮʽʾ ʚ ʜʘʥʽʡ ʛʨʫʧʽ 

ʙʫʚ ʜʦʩʪʦʚʽʨʥʦ ʚʠʱʠʤ ʧʦʨʽʚʥʷʥʦ ʽʟ ʘʥʘʣʦʛʽʯʥʠʤ ʧʦʢʘʟʥʠʢʦʤ ʚ ʛʨʫʧʽ ʦʧʽʢ 

+ 0,9 % ʨʦʟʯʠʥ NaCl, ʘ ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʽʥʪʝʨʚʘʣʫ SUB-G0G1 

ï ʤʝʥʰʠʤ ʧʦʨʽʚʥʷʥʦ ʽʟ ʘʥʘʣʦʛʽʯʥʠʤ ʧʦʢʘʟʥʠʢʦʤ ʚʩʪʘʥʦʚʣʝʥʠʤ ʚ ʛʨʫʧʽ 

ʦʧʽʢ + ʣʘʢʪʦʧʨʦʪʝʽʥ ʟ ʩʦʨʙʽʪʦʣʦʤ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʚʠʨʘʟʥʽʰʠʡ ʢʦʨʠʛʫʶ-

ʯʠʡ ʚʧʣʠʚ ʜʘʥʦʛʦ ʧʨʝʧʘʨʘʪʫ ʥʘ ʧʨʦʮʝʩʠ ʩʠʥʪʝʟʫ ʪʘ ʘʧʦʧʪʦʟʫ ʚ ʢʣʽʪʠʥʘʭ 

ʩʝʣʝʟʽʥʢʠ. ʏʝʨʝʟ 3 ʜʦʙʠ ʧʽʩʣʷ ʦʧʽʢʫ ʰʢʽʨʠ ʥʘ ʬʦʥʽ ʢʦʨʝʢʮʽʾ ʨʦʟʯʠʥʦʤ 

HAES-LX-5% ʙʽʣʴʰʠʤʠ ʩʪʘʣʠ ʩʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʬʘʟʠ S, ʙʣʦʢʫ 

ʧʨʦʣʽʬʝʨʘʮʽʾ ʪʘ ʽʥʪʝʨʚʘʣʫ SUB-G0G1, ʱʦ ʚʢʘʟʫʻ ʥʘ ʦʥʦʚʣʝʥʥʷ ʢʣʽʪʠʥʥʦʾ 

ʧʦʧʫʣʷʮʽʾ ʰʣʷʭʦʤ ʩʪʠʤʫʣʷʮʽʾ ʩʠʥʪʝʟʫ ɼʅʂ ʥʘ ʪʣʽ ʧʦʩʠʣʝʥʦʛʦ ʘʧʦʧʪʦʟʫ. 

ɺʧʝʨʰʝ ʜʦʚʝʜʝʥʦ, ʱʦ ʯʝʨʝʟ 7 ʜʽʙ ʧʽʩʣʷ ʦʧʽʢʫ ʰʢʽʨʠ ʚʽʜʤʽʥʥʦʩʪʝʡ 

ʤʽʞ ʩʝʨʝʜʥʽʤʠ ʟʥʘʯʝʥʥʷʤʠ ʧʦʢʘʟʥʠʢʽʚ ʢʣʽʪʠʥʥʦʛʦ ʮʠʢʣʫ ʢʣʽʪʠʥ ʩʝʣʝʟʽʥʢʠ 

ʫ ʱʫʨʽʚ ʥʘ ʬʦʥʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʝʧʘʨʘʪʽʚ ʣʘʢʪʦʧʨʦʪʝʽʥ ʟ ʩʦʨʙʽʪʦʣʦʤ ʘʙʦ 

HAES-LX-5% ʥʝ ʚʠʷʚʣʝʥʦ, ʦʜʥʘʢ, ʚ ʦʙʦʭ ʚʢʘʟʘʥʠʭ ʛʨʫʧʘʭ ʚʩʪʘʥʦʚʣʝʥʽ 
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ʙʽʣʴʰʽ ʩʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ S-ʬʘʟʠ ʪʘ ʤʝʥʰʽ ʩʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ ʽʥ-

ʪʝʨʚʘʣʫ SUB-G0G1 ʧʦʨʽʚʥʷʥʦ ʽʟ ʘʥʘʣʦʛʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʚ ʛʨʫʧʽ ʪʚʘ-

ʨʠʥ ʦʧʽʢ + 0,9 % ʨʦʟʯʠʥ NaCl, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʧʦʟʠʪʠʚʥʠʡ ʚʧʣʠʚ ʜʘʥʠʭ 

ʧʨʝʧʘʨʘʪʽʚ ʥʘ ʚʽʜʥʦʚʣʝʥʥʷ ʨʽʚʥʦʚʘʛʠ ʤʽʞ ʧʨʦʮʝʩʘʤʠ ʧʨʦʣʽʬʝʨʘʮʽʾ ʪʘ ʘʧʦ-

ʧʪʦʟʫ ʢʣʽʪʠʥ ʩʝʣʝʟʽʥʢʠ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʩʝʣʝʟʽʥʢʘ, ʤʦʨʬʦʣʦʛʽʷ, ʱʫʨʠ, ʪʝʨʤʽʯʥʠʡ ʦʧʽʢ ʰʢʽʨʠ, 

ʽʥʬʫʟʽʡʥʽ ʨʦʟʯʠʥʠ. 

 

ANNOTATION  

Ocheretna N. P. Morphological changes of the spleen in the early stages 

after burning of the skin and under the conditions of infusion by combined hy-

perosmolar solutions (experimental study). ï Qualifying scientific work on the 

rights of manuscripts. 

Dissertation for obtaining scientific degree candidate of medical scienc-

es in specialty 14.03.01 ï normal anatomy. ï National Pirogov Memorial Med-

ical University, Ministry of Health of Ukraine, Vinnytsya, 2018. 

Within the framework of scientific cooperation between National Pirogov 

Memorial Medical University and the Institute of Blood Pathology and Trans-

fusion Medicine of the NAMS of Ukraine (Lviv) and National Pirogov Memo-

rial Medical University and Bogomolets National Medical University an exper-

imental study of the effect of the control infusion drug - 0.9% solution of NaCl, 

a reference drug - a solution of lactoprotein with sorbitol and an investigated 

preparation - a solution of HAES-LX-5% on the structure of the spleen of intact 

white male rats, as well as in early terms (1, 3 and 7 day) after a burn injury of 

skin. 

All experiments were conducted taking into account the recommendations 

of the European Commission on the conduct of biomedical research using ani-

mals and recommendations of the State Pharmacological Center of the Ministry 

of Health of Ukraine and "Rules for the Clinical Assessment of Safety of Phar-
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macological Products (GLP)" as well as the rules of humane treatment of exper-

imental animals. 

180 rats were divided into 6 groups in the experiment: 1, 2 and 3 groups - 

rats without thermal trauma who were infused with 0.9% NaCl solution lacto-

protein with sorbitol and HAES-LX-5% in dose 10 ml per kg. In the 4th, 5th and 

6th groups, infusions of these solutions in an analogue dose after thermal burn-

ing of skin 2-3 degrees with the area of 21-23% of the body surface (according 

to the severity index of injury corresponds to a burn shock of moderate severity) 

was performed on the rats. Macroscopic, histological, ultrastructural, stereologi-

cal, cytological (using flow cytometry) and statistical research were performed. 

For the first time, it has been found that infusion of 0.9% NaCl solution 

and HAES-LX-5% on rats without skin burn on the micro and ultrastructural 

levels does not lead to any structural changes in the spleen. In the introduction 

of lactoprotein with sorbitol, only 7 days after the beginning of the experiment 

in the spleen at the light-optical level, plethora of the blood vessels in the tra-

beculae of the spleen, as well as in the white and red pulp are established, in the 

fields of view there is a greater number of lymphoblasts in the germinal centers, 

and in all zones of white pulp, macrophages in the cytoplasm of which there are 

numerous large heterophagosomes are found; at the ultrastructural level - signs 

of functional stress of immunocompetent cells are marked, as well as signs of 

intense functional activity of sub-cell structures. In the stereological study, it 

was found that when administering lactoprotein with sorbitol in rats without 

burning of the skin, 10-13% higher values of relative volume of white pulp are 

observed and 7-11% lower values of relative volume of red pulp are observed 

than when administered 0.9 % NaCl solution or HAES-LX-5%. 

For the first time at micro and ultrastructural levels it was found that after 

1, 3 and 7 days after skin burn injury in rats, which were injected with solutions 

of lactoprotein with sorbitol or HAES-LX-5%, the degenerative and destructive 

processes in the spleen were significantly less pronounced than those after skin 

burns were infused with 0.9% NaCl solution. In a stereological study after skin 
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burns and infusion with lactoprotein with sorbitol or HAES-LX-5% solutions, 

the following differences were found compare to the 0.9% NaCl solution: when 

using lactoprotein with sorbitol, the value of the relative volume of white pulp is 

18.0% higher and the value of the relative volume of the red pulp is lower by 

9.1% after 3 days, as well as a lower by 7.9% relative value of red pulp volume 

after 7 days; when applying HAES-LX-5%, the values of the relative volume of 

white pulp are 14.4% higher and the value of the relative red pulp volume is 

lower by 7.1% after 3 days, as well as by 19.4% higher relative value volume of 

white pulp and smaller by 5.8% value of the relative volume of red pulp after 7 

days. 

It has been established that spleen cells of rats without burning of skin 

when administering 0.9% solution of NaCl, lactoprotein with sorbitol or HAES-

LX-5% are in an active equilibrium state with respect to DNA synthesis (S-

phases) and apoptosis (interval SUB-G0G1), however, a large proportion of 

splenocytes is in the G0G1 phase, indicating the presence of a reserve popula-

tion of cells that can be activated when the body is damaged. 

For the first time, it was found that the thermal burn of the skin in the 

background of the introduction of 0.9% NaCl solution after 1 day is character-

ized by large mean values of the interval SUB-G0G1 and the phase G0G1 and, 

simultaneously, lower mean values of the parameters of phases S, G2 + M and 

the index of proliferation indicating the presence of pathological induction of 

apoptosis and violations of the synthetic processes of splenocytes regardless of 

the use of this drug. 3 days after the burn of skin and using 0.9% NaCl solution 

in the background of higher mean values of the G0G1, proliferation block and 

proliferation index, at the same time, the highest level of apoptosis compared to 

similar groups of animals after 1 day after burning with correction by 0.9% solu-

tion of NaCl, which can be evaluated as an activation of the mechanism of 

commentary on the pathological effects of thermal damage in the given period. 7 

days after skin burn simulation and application of 0.9% NaCl solution, the mean 

values of the G0G1 and the proliferation index are close to the similar indices of 
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a group of animals without burning skin damage in the background of the intro-

duction of 0.9% NaCl solution, while the values of the S-phase (almost 2.5 

times) and the SUB-G0G1 interval (2.7 times) were the most significant over 

the entire study period, indicating insufficient compensation for the proliferative  

activity of the spleen cells against the background of increased apoptosis. 

It has been proved for the first time that when using lactoprotein with sor-

bitol 1 day after skin burns, only a higher mean value of the S-phase (39.4%) is 

observed compared to the mean value of a similar indicator in the group of ani-

mals after burning on 1 day with a correction of 0, 9% NaCl solution, however, 

it remains considerably smaller (by 35.4%) relative to the average value of this 

indicator established in the group of animals without burn injury. Compared 

with the indicators of 0.9% NaCl solution without skin burn in 3 days after burn, 

the average values of the block proliferation were set higher in the background 

of correction with lactoprotein with sorbitol. 

For the first time, it was found that 1 day after skin burning, against the 

background of the application of HAES-LX-5%, lower indexes are set for G0G1 

phase (by 4.8%), SUB-G0G1 (by 34.9%) and higher indexes of S-phase (by 

41,1%) and the index of proliferation (by 32,7%). However, the index of prolif-

eration in this group was significantly higher compared to the same indicator in 

the group burn + 0.9% NaCl solution, and the average value of the interval of 

the SUB-G0G1 - is lower than the similar indicator set in the group burn + lac-

toprotein with sorbitol, indicating about a more pronounced corrective effect of 

this drug on the processes of synthesis and apoptosis in the cells of the spleen. 3 

days after skin burn, against the background of the application of HAES-LX-5% 

increased the average values of the phase S, proliferation block and SUB-G0G1 

intervals, indicating a renewal of the cell population by stimulating DNA syn-

thesis against increased apoptosis. 

It has been proved for the first time that after 7 days after skin burn, the 

differences between the average values of cell cycle of spleen cells in rats 

against the background of the use of drugs lactoprotein with sorbitol or HAES-
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LX-5% were not found, however, in both of these groups, higher mean values 

were established for S-phases and smaller mean values for the interval SUB-

G0G1 compared with similar indicators in the group of animals burn + 0.9% 

NaCl solution, which indicates the positive effect of these products on the resto-

ration of equilibrium between the processes of proliferation and apoptosis of 

splenocytes. 

Keywords: spleen, morphology, rats, thermal burns of the skin, infusion 

solutions. 
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ʨʦʣʴ ʫ ʟʘʙʝʟʧʝʯʝʥʥʽ ʟʜʦʨʦʚôʷ ʩʚʽʪʦʚʦʛʦ ʩʧʽʚʪʦʚʘʨʠʩʪʚʘ" : ʤʘʪʝʨʽʘʣʠ ʢʦʥ-

ʬʝʨʝʥʮʽʾ (ʤ. ʆʜʝʩʘ, 16-17 ʣʶʪʦʛʦ 2018 ʨʦʢʫ). ï ʆʜʝʩʘ : ɻʨʦʤʘʜʩʴʢʘ ʦʨʛʘ-

ʥʽʟʘʮʽʷ "ʇʽʚʜʝʥʥʘ ʬʫʥʜʘʮʽʷ ʤʝʜʠʮʠʥʠ". ï ʉ. 95-99. 
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ʇɽʈɽʃɯʂ ʋʄʆɺʅʀʍ ʇʆɿʅɸʏɽʅʔ, ʉʀʄɺʆʃɯɺ, ʆɼʀʅʀʎʔ, 

ʉʂʆʈʆʏɽʅʔ ɯ ʊɽʈʄɯʅɯɺ 

 

 

BP ï ʙʣʦʢ ʧʨʦʣʽʬʝʨʘʮʽʾ, ʷʢʠʡ ʦʮʽʥʶʻʪʴʩʷ ʧʦ ʩʧʽʚʚʽʜʥʦʰʝʥʥʶ S/(G2 + M); 

ɺʅʄʋ ʽʤ. ʄ.ɯ. ʇʠʨʦʛʦʚʘ ï ɺʽʥʥʠʮʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠ-

ʪʝʪ ʽʤ. ʄ.ɯ. ʇʠʨʦʛʦʚʘ; 

ɯʊʋ ï ʽʥʜʝʢʩ ʪʷʞʢʦʩʪʽ ʫʰʢʦʜʞʝʥʥʷ; 

ʃɯɯ ï ʣʝʡʢʦʮʠʪʘʨʥʠʡ ʽʥʜʝʢʩ ʽʥʪʦʢʩʠʢʘʮʽʾ; 

ʅɼʎ ï ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʡ ʮʝʥʪʨ; 

G0G1 ï ʚʽʜʩʦʪʢʦʚʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʢʣʽʪʠʥ ʬʘʟʠ G0G1 ʜʦ ʚʩʽʭ ʢʣʽʪʠʥ ʢʣʽ-

ʪʠʥʥʦʛʦ ʮʠʢʣʫ (ʚʤʽʩʪ ɼʅʂ = 2c); 

G2 + M ï ʚʽʜʩʦʪʢʦʚʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʬʘʟʠ G2 + M ʜʦ ʚʩʽʭ ʢʣʽʪʠʥ ʢʣʽʪʠʥʥʦ-

ʛʦ ʮʠʢʣʫ (ɼʅʂ = 4c); 

IP ï ʽʥʜʝʢʩ ʧʨʦʣʽʬʝʨʘʮʽʾ, ʷʢʠʡ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʩʫʤʦʶ ʧʦʢʘʟʥʠʢʽʚ S + G2 + 

M; 

S ï ʚʽʜʩʦʪʢʦʚʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʬʘʟʠ ʩʠʥʪʝʟʫ ɼʅʂ ʜʦ ʚʩʽʭ ʢʣʽʪʠʥ ʢʣʽʪʠʥʥʦ-

ʛʦ ʮʠʢʣʫ (ʚʤʽʩʪ ɼʅʂ > 2c ʪʘ < 4c.). 
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ɺʉʊʋʇ 

 

 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʪʝʤʠ. ʅʘ ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ ʨʦʟʚʠʪʢʫ ʢʦʤʙʫʩʪʽʦʣʦʛʽʾ ʜʦ-

ʩʷʛʥʫʪʽ ʟʥʘʯʥʽ ʫʩʧʽʭʠ ʫ ʣʽʢʫʚʘʥʥʽ ʧʘʮʽʻʥʪʽʚ ʽʟ ʦʧʽʢʘʤʠ ʰʢʽʨʠ, ʱʦ ʟʫʤʦʚʣʝ-

ʥʦ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʢʦʤʧʣʝʢʩʫ ʚʠʩʦʢʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʤʝʪʦʜʽʚ ʽʥʪʝʥʩʠʚʥʦʾ 

ʪʝʨʘʧʽʾ ʪʘ ʨʦʟʨʦʙʢʦʶ ʘʣʛʦʨʠʪʤʽʚ ʭʽʨʫʨʛʽʯʥʦʛʦ ʣʽʢʫʚʘʥʥʷ [165, 182, 222, 

238, 242-244, 257]. ʆʜʥʘʢ ʚ ʧʝʨʽʦʜʠ ʛʦʩʪʨʦʾ ʦʧʽʢʦʚʦʾ ʪʦʢʩʝʤʽʾ ʽ ʩʝʧʪʠʢʦʪʦ-

ʢʩʝʤʽʾ ʟʙʝʨʽʛʘʻʪʴʩʷ ʚʠʩʦʢʘ ʣʝʪʘʣʴʥʽʩʪʴ ʭʚʦʨʠʭ, ʱʦ ʙʝʟʧʝʨʝʯʥʦ ʧʦʚôʷʟʘʥʦ ʽʟ 

ʧʦʣʽʦʨʛʘʥʥʦʶ ʥʝʜʦʩʪʘʪʥʽʩʪʶ ʪʘ ʩʝʧʩʠʩʦʤ [2, 26, 93, 115, 252, 228, 237]. 

ʋ ʥʘʫʢʦʚʽʡ ʣʽʪʝʨʘʪʫʨʽ ʥʝʜʦʩʪʘʪʥʴʦ ʚʠʩʚʽʪʣʝʥʦ ʩʪʘʥ ʽʤʫʥʦʢʦʤʧʝʪʝʥʪ-

ʥʠʭ ʦʨʛʘʥʽʚ (ʚʢʣʶʯʘʶʯʠ ʩʝʣʝʟʽʥʢʫ) ʥʘ ʪʣʽ ʧʦʣʽʦʨʛʘʥʥʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪʽ ʚʥʘ-

ʩʣʽʜʦʢ ʚʘʞʢʠʭ ʦʧʽʢʽʚ [35-37, 64, 225, 227, 240]. 

ʋ ʪʝʧʝʨʽʰʥʽʡ ʯʘʩ ʩʧʝʢʪʨ ʚʠʚʯʝʥʥʷ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʧʦʰʢʦ-

ʜʞʝʥʥʷ ʧʽʩʣʷ ʦʧʽʢʦʚʦʾ ʪʨʘʚʤʠ ʰʢʽʨʠ ʪʘ ʢʦʤʧʝʥʩʘʪʦʨʥʦ-ʧʨʠʩʪʦʩʫʚʘʣʴʥʠʭ 

ʟʤʽʥ ʫ ʟʘʟʥʘʯʝʥʠʭ ʦʨʛʘʥʘʭ ʧʦʨʷʜ ʟ ʤʘʢʨʦʤʝʪʨʠʯʥʠʤʠ ʧʝʨʝʙʫʜʦʚʘʤʠ ʨʦʟ-

ʰʠʨʠʚʩʷ ʜʦ ʚʠʚʯʝʥʥʷ ʪʘ ʨʦʟʫʤʽʥʥʷ ʛʽʩʪʦʣʦʛʽʯʥʠʭ, ʮʠʪʦʣʦʛʽʯʥʠʭ ʪʘ ʫʣʴʪʨʘ-

ʩʪʨʫʢʪʫʨʥʠʭ ʟʤʽʥ [21-25, 33-42, 55, 57-60, 63, 66, 87, 88, 112, 114, 152, 171-

175, 197, 198, 203, 216, 229, 230]. ʆʮʽʥʢʘ ʤʦʨʬʦ-ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʩʪʘʥʫ 

ʽʤʫʥʦʢʦʤʧʝʪʝʥʪʥʠʭ ʦʨʛʘʥʽʚ ʻ ʧʦʢʘʟʥʠʢʦʤ ʘʜʝʢʚʘʪʥʦʩʪʽ ʽʥʬʫʟʽʡʥʦʾ ʪʝʨʘʧʽʾ 

ʪʘ ʧʨʦʬʽʣʘʢʪʠʢʠ ʫʩʢʣʘʜʥʝʥʴ ʦʧʽʢʦʚʦʾ ʪʨʘʚʤʠ ʰʢʽʨʠ. ɯʥʬʫʟʽʡʥʘ ʪʝʨʘʧʽʷ ʧʦ-

ʣʷʛʘʻ ʫ ʢʦʤʧʝʥʩʘʮʽʾ ʪʘ ʧʽʜʪʨʠʤʮʽ ʦʙôʻʤʫ ʮʠʨʢʫʣʶʶʯʦʾ ʢʨʦʚʽ, ʟʥʠʞʝʥʥʽ 

ʫʪʚʦʨʝʥʥʷ ʥʘʙʨʷʢʽʚ, ʚʽʜʥʦʚʣʝʥʥʽ ʢʽʣʴʢʽʩʥʦʛʦ ʪʘ ʷʢʽʩʥʦʛʦ ʨʽʚʥʷ  ʙʽʣʢʽʚ, ʝʣʝʢ-

ʪʨʦʣʽʪʽʚ ʢʨʦʚʽ, ʧʦʢʨʘʱʝʥʥʽ ʧʝʨʬʫʟʽʾ ʪʢʘʥʠʥ ʽ ʦʨʛʘʥʽʚ [19, 93, 109, 127, 202, 

205, 206, 211, 224, 238]. ʆʢʨʽʤ ʧʝʨʝʨʘʭʦʚʘʥʦʛʦ ʥʘʜʟʚʠʯʘʡʥʦ ʚʘʞʣʠʚʠʤ ʻ 

ʝʬʝʢʪʠʚʥʽʩʪʴ, ʦʨʛʘʥʦʧʨʦʪʝʢʪʦʨʥʽ ʚʣʘʩʪʠʚʦʩʪʽ, ʙʝʟʧʝʯʥʽʩʪʴ ʽ ʜʦʩʪʫʧʥʽʩʪʴ 

ʤʝʜʠʢʘʤʝʥʪʽʚ, ʱʦ ʜʦʩʠʪʴ ʚʘʞʢʦ ʨʝʘʣʽʟʫʚʘʪʠ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʨʦʟʯʠʥʠ ʣʠ-

ʰʝ ʟʘʢʦʨʜʦʥʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʽ ʦʜʥʦʢʦʤʧʦʥʝʥʪʥʽ ʧʨʝʧʘʨʘʪʠ [133, 154, 193, 

196, 201]. 

ʇʝʨʩʧʝʢʪʠʚʥʠʤ ʥʘʧʨʷʤʢʦʤ ʣʽʢʫʚʘʥʥʷ ʥʘʩʣʽʜʢʽʚ ʦʧʽʢʦʚʦʾ ʽʥʪʦʢʩʠʢʘʮʽʾ  
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ʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʽʪʯʠʟʥʷʥʠʭ ʢʦʤʙʽʥʦʚʘʥʠʭ ʦʨʛʘʥʦʧʨʦʪʝʢʪʦʨʥʠʭ ʢʦʣʦʾ ʜʥʦ-

ʢʨʠʩʪʘʣʦʾʜʥʠʭ ʣʽʢʘʨʩʴʢʠʭ ʨʦʟʯʠʥʽʚ, ʷʢʽ ʤʘʶʪʴ ʨʷʜ ʧʝʨʝʚʘʛ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʤʦʥʦʧʨʝʧʘʨʘʪʘʤʠ. ʋ ʮʴʦʤʫ ʧʣʘʥʽ ʥʘʰʫ ʫʚʘʛʫ ʧʨʠʚʝʨʥʫʣʠ ʣʘʢʪʦʧʨʦʪʝʾʥ ʽʟ 

ʩʦʨʙʽʪʦʣʦʤ [95, 100] ʪʘ HAES-LX-5% ï ʥʦʚʠʡ ʢʨʦʚʦʟʘʤʽʥʥʠʢ, ʨʦʟʨʦʙʣʝʥʠʡ 

ʚ ɯʥʩʪʠʪʫʪʽ ʧʘʪʦʣʦʛʽʾ ʢʨʦʚʽ ʪʘ ʪʨʘʥʩʬʫʟʽʡʥʦʾ ʤʝʜʠʮʠʥʠ ɸ˹ʄʅ ʋʢʨʘʾʥʠ [97, 

117]. ɰʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʠʤʘʛʘʻ ʧʦʧʝʨʝʜʥʴʦʛʦ ʨʝʪʝʣʴʥʦʛʦ ʚʠʚʯʝʥʥʷ ʤʦʨʬʦ-

ʣʦʛʽʯʥʠʭ ʟʤʽʥ ʥʘ ʨʽʟʥʠʭ ʨʽʚʥʷʭ ʩʪʨʫʢʪʫʨʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʩʝʣʝʟʽʥʢʠ, ʦʩʦʙʣʠ-

ʚʦʩʪʝʡ ʢʣʽʪʠʥʥʦʛʦ ʮʠʢʣʫ ʽ ʬʨʘʛʤʝʥʪʘʮʽʾ ɼʅʂ ʧʨʠ ʢʦʨʝʢʮʽʾ ʥʘʩʣʽʜʢʽʚ ʪʝʨʤʽ-

ʯʥʦʾ ʪʨʘʚʤʠ ʰʢʽʨʠ. 

ʂʨʽʤ ʪʦʛʦ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʜʦʩʪʘʪʥʶ ʢʽʣʴʢʽʩʪʴ ʘʥʘʪʦʤʦ-ʝʢʩʧʝʨʠʤʝʥ-

ʪʘʣʴʥʠʭ ʨʦʙʽʪ ʟʘ ʜʘʥʦʶ ʪʝʤʦʶ, ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʚʢʨʘʡ ʤʘʣʦ ʜʦʩʣʽʜʞʝʥʴ, ʷʢʽ 

ʩʪʦʩʫʶʪʴʩʷ ʟʤʽʥ ʤʦʨʬʦʣʦʛʽʯʥʦʾ ʙʫʜʦʚʠ ʩʝʣʝʟʽʥʢʠ ʚ ʫʤʦʚʘʭ ʪʝʨʤʽʯʥʦʾ ʪʨʘʚ-

ʤʠ ʰʢʽʨʠ. ɺʩʝ ʚʠʱʝ ʧʝʨʝʨʘʭʦʚʘʥʝ ʦʙˇʨʫʥʪʦʚʫʻ ʘʢʪʫʘʣʴʥʽʩʪʴ ʦʙʨʘʥʦʾ ʪʝʤʠ 

ʜʠʩʝʨʪʘʮʽʡʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ. 

ɿʚôʷʟʦʢ ʨʦʙʦʪʠ ʟ ʥʘʫʢʦʚʠʤʠ ʧʨʦʛʨʘʤʘʤʠ, ʧʣʘʥʘʤʠ, ʪʝʤʘʤʠ. ɼʦʩʣʽ-

ʜʞʝʥʥʷ ʧʨʦʚʝʜʝʥʦ ʚʽʜʧʦʚʽʜʥʦ ʜʦ "ʆʩʥʦʚʥʠʭ ʥʘʫʢʦʚʠʭ ʥʘʧʨʷʤʽʚ ʪʘ ʥʘʡʚʘʞ-

ʣʠʚʽʰʠʭ ʧʨʦʙʣʝʤ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʫ ʛʘʣʫʟʽ ʧʨʠʨʦʜʥʠʯʠʭ, ʪʝ-

ʭʥʽʯʥʠʭ ʽ ʛʫʤʘʥʽʪʘʨʥʠʭ ʥʘʫʢ ʄʆʅ ʽ ʅɸʅ ʋʢʨʘʾʥʠ" (ʧ. 2.2.4. ʄʦʣʝʢʫʣʷʨʥʽ, 

ʙʽʦʭʽʤʽʯʥʽ, ʤʦʨʬʦʣʦʛʽʯʥʽ ʽ ʬʽʟʽʦʣʦʛʽʯʥʽ ʦʩʥʦʚʠ ʨʦʟʚʠʪʢʫ ʭʚʦʨʦʙ ʣʶʜʠʥʠ ʽ 

ʨʦʟʨʦʙʢʠ ʤʝʪʦʜʽʚ ʾʭ ʣʽʢʫʚʘʥʥʷ). 

ʊʝʤʘ ʜʠʩʝʨʪʘʮʽʾ ʟʘʪʚʝʨʜʞʝʥʘ ʚʯʝʥʦʶ ʨʘʜʦʶ ʤʝʜʠʯʥʠʭ ʬʘʢʫʣʴʪʝʪʽʚ 

 ̄1 ʪʘ ˉ 2 ɺʽʥʥʠʮʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤ. 

ʄ. ɯ. ʇʠʨʦʛʦʚʘ (ɺʅʄʋ ʽʤ. ʄ.ɯ. ʇʠʨʦʛʦʚʘ) ʄʆɿ ʋʢʨʘʾʥʠ (ʧʨʦʪʦʢʦʣ ˉ 2 ʚʽʜ 

12 ʣʠʩʪʦʧʘʜʘ 2015 ʨʦʢʫ) ʪʘ ʧʨʦʙʣʝʤʥʦʶ ʢʦʤʽʩʽʻʶ ʄʆɿ ʽ ʅɸʄʅ ʋʢʨʘʾʥʠ 

"ʄʦʨʬʦʣʦʛʽʷ ʣʶʜʠʥʠ" (ʧʨʦʪʦʢʦʣ ˉ 20 ʚʽʜ 22 ʣʠʩʪʦʧʘʜʘ 2012 ʨʦʢʫ). ɼʦʩʣʽ-

ʜʞʝʥʥʷ ʟʘʨʝʻʩʪʨʦʚʘʥʦ ʷʢ ʽʥʽʮʽʘʪʠʚʥʘ ʥʘʫʢʦʚʘ ʪʝʤʘʪʠʢʘ, ʱʦ ʚʠʢʦʥʫʻʪʴʩʷ ʫ 

ɺʅʄʋ ʽʤ. ʄ.ɯ. ʇʠʨʦʛʦʚʘ "ʄʦʨʬʦʣʦʛʽʯʥʽ ʟʤʽʥʠ ʩʝʣʝʟʽʥʢʠ ʫ ʨʘʥʥʽ ʪʝʨʤʽʥʠ 

ʧʽʩʣʷ ʦʧʽʢʫ ʰʢʽʨʠ ʪʘ ʟʘ ʫʤʦʚ ʟʘʩʪʦʩʫʚʘʥʥʷ ʽʥʬʫʟʽʡʥʠʭ ʢʦʤʙʽʥʦʚʘʥʠʭ ʛʽʧʝ-

ʨʦʩʤʦʣʷʨʥʠʭ ʨʦʟʯʠʥʽʚ (ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʝ ʜʦʩʣʽʜʞʝʥʥʷ)" (ˉ ʜʝʨʞʘʚʥʦʾ  
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ʨʝʻʩʪʨʘʮʽʾ: 0118U003456). 

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ. ɺʠʟʥʘʯʝʥʥʷ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʧʨʦʷʚʽʚ ʧʦʰʢʦʜʞʝʥ-

ʥʷ ʪʘ ʢʦʤʧʝʥʩʘʪʦʨʥʠʭ ʟʤʽʥ ʫ ʩʝʣʝʟʽʥʮʽ ʱʫʨʽʚ ʯʝʨʝʟ 1, 3 ʪʘ 7 ʜʽʙ ʧʽʩʣʷ ʦʧʽʢʦ-

ʚʦʾ ʪʨʘʚʤʠ ʰʢʽʨʠ ʪʘ ʟʘʩʪʦʩʫʚʘʥʥʽ ʽʥʬʫʟʽʡʥʠʭ ʨʦʟʯʠʥʽʚ ʣʘʢʪʦʧʨʦʪʝʾʥʫ ʟ ʩʦʨ-

ʙʽʪʦʣʦʤ ʽ ʅɸES-LX-5 %. 

ɼʣʷ ʨʝʘʣʽʟʘʮʽʾ ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ ʙʫʣʠ ʚʠʨʽʰʝʥʽ ʥʘʩʪʫʧʥʽ ʦʩʥʦʚʥʽ ʟʘ-

ʚʜʘʥʥʷ: 

1. ɺʠʟʥʘʯʠʪʠ ʤʽʢʨʦ- ʪʘ ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʥʽ ʟʤʽʥʠ ʚ ʩʝʣʝʟʽʥʮʽ ʱʫʨʽʚ ʙʝʟ 

ʦʧʽʢʦʚʦʾ ʪʨʘʚʤʠ ʰʢʽʨʠ ʧʨʠ ʚʚʝʜʝʥʥʽ ʨʦʟʯʠʥʽʚ 0,9 % NaCl, ʣʘʢʪʦʧʨʦʪʝʾʥʫ ʟ 

ʩʦʨʙʽʪʦʣʦʤ, ʅɸES-LX-5 % ʫ ʧʝʨʰʽ 7 ʜʽʙ ʝʢʩʧʝʨʠʤʝʥʪʫ. 

2. ɺʩʪʘʥʦʚʠʪʠ ʩʪʨʫʢʪʫʨʥʽ ʟʤʽʥʠ ʚ ʩʝʣʝʟʽʥʮʽ ʱʫʨʽʚ ʯʝʨʝʟ 1, 3 ʪʘ 7 ʜʽʙ 

ʧʽʩʣʷ ʦʧʽʢʫ ʰʢʽʨʠ 2-3 ʩʪʫʧʝʥʷ, ʧʣʦʱʝʶ 21-23 % ʧʦʚʝʨʭʥʽ ʪʽʣʘ ʪʘ ʟʘʩʪʦʩʫ-

ʚʘʥʥʽ ʽʥʬʫʟʽʡʥʠʭ ʨʦʟʯʠʥʽʚ. 

3. ɺʠʟʥʘʯʠʪʠ ʥʘ ʩʚʽʪʣʦʦʧʪʠʯʥʦʤʫ ʨʽʚʥʽ ʩʪʝʨʝʦʣʦʛʽʯʥʽ ʟʤʽʥʠ ʚ ʧʘʨʝʥ-

ʭʽʤʽ ʩʝʣʝʟʽʥʢʠ ʱʫʨʽʚ ʯʝʨʝʟ 1, 3 ʪʘ 7 ʜʽʙ ʧʽʩʣʷ ʦʧʽʢʫ ʰʢʽʨʠ ʪʘ ʟʘʩʪʦʩʫʚʘʥʥʽ 

ʨʦʟʯʠʥʽʚ 0,9 % NaCl, ʣʘʢʪʦʧʨʦʪʝʾʥʫ ʟ ʩʦʨʙʽʪʦʣʦʤ, ʅɸES-LX-5 %. 

4. ɺʩʪʘʥʦʚʠʪʠ ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʥʽ ʟʤʽʥʠ ʫ ʩʝʣʝʟʽʥʮʽ ʱʫʨʽʚ ʯʝʨʝʟ 1, 3 ʪʘ 

7 ʜʽʙ ʧʽʩʣʷ ʦʧʽʢʫ ʰʢʽʨʠ ʪʘ ʟʘʩʪʦʩʫʚʘʥʥʽ ʽʥʬʫʟʽʡʥʠʭ ʨʦʟʯʠʥʽʚ. 

5. ɺʠʟʥʘʯʠʪʠ ʧʦʢʘʟʥʠʢʠ ʢʣʽʪʠʥʥʦʛʦ ʮʠʢʣʫ ʪʘ ʬʨʘʛʤʝʥʪʘʮʽʾ ɼʅʂ ʚ 

ʢʣʽʪʠʥʘʭ ʩʝʣʝʟʽʥʢʠ ʱʫʨʽʚ ʙʝʟ ʦʧʽʢʦʚʦʾ ʪʨʘʚʤʠ ʰʢʽʨʠ ʧʨʠ ʚʚʝʜʝʥʥʽ ʨʦʟʯʠʥʽʚ 

0,9 % NaCl, ʣʘʢʪʦʧʨʦʪʝʾʥʫ ʟ ʩʦʨʙʽʪʦʣʦʤ, ʅɸES-LX-5 % ʚ ʧʝʨʰʽ 7 ʜʽʙ ʝʢʩ-

ʧʝʨʠʤʝʥʪʫ. 

6. ɺʩʪʘʥʦʚʠʪʠ ʟʤʽʥʠ ʧʦʢʘʟʥʠʢʽʚ ʢʣʽʪʠʥʥʦʛʦ ʮʠʢʣʫ ʪʘ ʬʨʘʛʤʝʥʪʘʮʽʾ 

ɼʅʂ ʚ ʢʣʽʪʠʥʘʭ ʩʝʣʝʟʽʥʢʠ ʱʫʨʽʚ ʯʝʨʝʟ 1, 3 ʪʘ 7 ʜʽʙ ʧʽʩʣʷ ʦʧʽʢʫ ʰʢʽʨʠ ʪʘ ʟʘ-

ʩʪʦʩʫʚʘʥʥʽ ʽʥʬʫʟʽʡʥʠʭ ʨʦʟʯʠʥʽʚ. 

ʆʙôʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ ï ʦʩʦʙʣʠʚʦʩʪʽ ʧʦʰʢʦʜʞʝʥʴ ʪʘ ʧʨʠʩʪʦʩʫʚʘʣʴʥʠʭ 

ʟʤʽʥ ʫ ʩʝʣʝʟʽʥʮʽ ʱʫʨʽʚ ʫ ʨʘʥʥʽ ʪʝʨʤʽʥʠ ʧʽʩʣʷ ʦʧʽʢʫ ʰʢʽʨʠ ʪʘ ʾʭ ʢʦʨʝʢʮʽʾ. 

ʇʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ ï ʤʘʢʨʦ-, ʤʽʢʨʦʩʢʦʧʽʯʥʽ ʽ ʩʪʝʨʝʦʣʦʛʽʯʥʽ ʟʤʽʥʠ  
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ʚ ʩʝʣʝʟʽʥʮʽ ʱʫʨʽʚ ʪʘ ʦʩʦʙʣʠʚʦʩʪʽ ʢʣʽʪʠʥʥʦʛʦ ʮʠʢʣʫ ʽ ʬʨʘʛʤʝʥʪʘʮʽʾ ɼʅʂ ʫ ʾʾ 

ʢʣʽʪʠʥʘʭ ʯʝʨʝʟ 1, 3 ʽ 7 ʜʽʙ ʧʽʩʣʷ ʦʧʽʢʦʚʦʛʦ ʫʨʘʞʝʥʥʷ ʰʢʽʨʠ ʪʘ ʢʦʨʝʢʮʽʾ ʡʦʛʦ 

ʥʘʩʣʽʜʢʽʚ ʨʦʟʯʠʥʘʤʠ 0,9 % NaCl, ʣʘʢʪʦʧʨʦʪʝʾʥʫ ʟ ʩʦʨʙʽʪʦʣʦʤ ʽ HAES-LX-

5 %. 

ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ: ʙʽʦʭʽʤʽʯʥʽ ʽ ʣʘʙʦʨʘʪʦʨʥʽ ï ʜʣʷ ʦʮʽʥʢʠ ʨʽʚʥʷ ʽʥ-

ʪʦʢʩʠʢʘʮʽʾ ʪʘ ʩʪʫʧʝʥʷ ʚʘʞʢʦʩʪʽ ʦʧʽʢʦʚʦʛʦ ʧʦʰʢʦʜʞʝʥʥʷ ʰʢʽʨʠ; ʤʘʢʨʦʩʢʦ-

ʧʽʯʥʽ ï ʜʣʷ ʚʽʟʫʘʣʴʥʦʾ ʦʮʽʥʢʠ ʩʪʘʥʫ ʩʝʣʝʟʽʥʢʠ; ʛʽʩʪʦʣʦʛʽʯʥʽ ï ʜʣʷ ʚʠʚʯʝʥʥʷ 

ʤʽʢʨʦʩʪʨʫʢʪʫʨʠ ʩʝʣʝʟʽʥʢʠ; ʝʣʝʢʪʨʦʥʥʦ-ʤʽʢʨʦʩʢʦʧʽʯʥʽ ï ʜʣʷ ʚʠʚʯʝʥʥʷ ʫʣʴʪ-

ʨʘʩʪʨʫʢʪʫʨʠ ʩʝʣʝʟʽʥʢʠ; ʩʪʝʨʝʦʣʦʛʽʯʥʽ ï ʜʣʷ ʢʽʣʴʢʽʩʥʦʾ ʦʮʽʥʢʠ ʦʩʦʙʣʠʚʦʩʪʝʡ 

ʟʤʽʥ ʦʙôʻʤʥʦʾ ʱʽʣʴʥʦʩʪʽ ʩʪʨʫʢʪʫʨʥʠʭ ʝʣʝʤʝʥʪʽʚ ʩʝʣʝʟʽʥʢʠ; ʮʠʪʦʤʝʪʨʠʯʥʽ ï 

ʜʣʷ ʦʮʽʥʢʠ ʢʣʽʪʠʥʥʦʛʦ ʮʠʢʣʫ ʪʘ ʬʨʘʛʤʝʥʪʘʮʽʾ ɼʅʂ ʫ ʢʣʽʪʠʥʘʭ ʩʝʣʝʟʽʥʢʠ; 

ʩʪʘʪʠʩʪʠʯʥʠʡ ʘʥʘʣʽʟ ï ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʚʽʜʤʽʥʥʦʩʪʝʡ ʧʦʢʘʟ-

ʥʠʢʽʚ ʤʽʞ ʛʨʫʧʘʤʠ ʧʦʨʽʚʥʷʥʥʷ. 

ʅʘʫʢʦʚʘ ʥʦʚʠʟʥʘ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ʇʨʦʚʝʜʝʥʝ ʜʠʩʝʨʪʘʮʽʡʥʝ 

ʜʦʩʣʽʜʞʝʥʥʷ ʚʧʝʨʰʝ ʥʘ ʧʽʜʩʪʘʚʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʫʯʘʩʥʠʭ ʛʽʩʪʦʣʦʛʽʯʥʠʭ, 

ʝʣʝʢʪʨʦʥʥʦ-ʤʽʢʨʦʩʢʦʧʽʯʥʠʭ, ʩʪʝʨʝʦʤʝʪʨʠʯʥʠʭ, ʮʠʪʦʤʝʪʨʠʯʥʠʭ ʽ ʩʪʘʪʠʩʪʠ-

ʯʥʠʭ ʤʝʪʦʜʽʚ ʜʦʟʚʦʣʠʣʦ ʟôʷʩʫʚʘʪʠ ʟʤʽʥʠ ʩʪʨʫʢʪʫʨʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʩʝʣʝʟʽʥʢʠ 

ʚ ʨʘʥʥʽ ʪʝʨʤʽʥʠ ʧʽʩʣʷ ʪʝʨʤʽʯʥʦʛʦ ʦʧʽʢʫ ʰʢʽʨʠ ʪʘ ʚʩʪʘʥʦʚʠʪʠ ʦʩʦʙʣʠʚʦʩʪʽ 

ʾʭ ʟʤʽʥ ʟʘ ʫʤʦʚ ʟʘʩʪʦʩʫʚʘʥʥʷ ʽʥʬʫʟʽʡʥʠʭ ʨʦʟʯʠʥʽʚ ʣʘʢʪʦʧʨʦʪʝʾʥʫ ʟ ʩʦʨʙʽʪʦ-

ʣʦʤ, HAES-LX-5 %. 

ɼʦʧʦʚʥʝʥʦ ʽʩʥʫʶʯʽ ʫʷʚʣʝʥʥʷ ʧʨʦ ʛʽʩʪʦ- (ʧʦʚʥʦʢʨʽʚôʷ ʪʘ ʧʨʠʩʪʽʥʢʦʚʽ 

ʤʽʢʨʦʪʨʦʤʙʠ, ʜʠʩʪʨʦʬʽʯʥʽ ʪʘ ʜʝʩʪʨʫʢʪʠʚʥʽ ʧʨʦʮʝʩʠ) ʪʘ ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʥʽ 

(ʦʟʥʘʢʠ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʥʘʧʨʫʛʠ ʽʤʫʥʦʢʦʤʧʝʪʝʥʪʥʠʭ ʢʣʽʪʠʥ ʽ ʥʘʧʨʫʞʝʥʦʾ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʩʫʙʢʣʽʪʠʥʥʠʭ ʩʪʨʫʢʪʫʨ) ʟʤʽʥʠ ʚ ʩʝʣʝʟʽʥʮʽ ʱʫʨʽʚ 

ʯʝʨʝʟ 1, 3 ʪʘ 7 ʜʽʙ ʧʽʩʣʷ ʪʝʨʤʽʯʥʦʛʦ ʦʧʽʢʫ ʰʢʽʨʠ 2-3 ʩʪʫʧʝʥʷ ʧʣʦʱʝʶ 21-23 

% ʧʦʚʝʨʭʥʽ ʪʽʣʘ ʧʽʩʣʷ ʚʚʝʜʝʥʥʷ 0,9 % ʨʦʟʯʠʥʫ NaCl. 

ʋʧʝʨʰʝ ʧʨʠ ʛʽʩʪʦʣʦʛʽʯʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʘʩʪʦʩʫ-

ʚʘʥʥʷ ʽʥʬʫʟʽʡʥʠʭ ʨʦʟʯʠʥʽʚ ʣʘʢʪʦʧʨʦʪʝʾʥʫ ʟ ʩʦʨʙʽʪʦʣʦʤ ʘʙʦ HAES-LX-5 % 

ʚ ʨʘʥʥʽ ʪʝʨʤʽʥʠ ʧʽʩʣʷ ʪʝʨʤʽʯʥʦʛʦ ʦʧʽʢʫ ʰʢʽʨʠ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʠʞʝʥʥʷ 

ʧʨʦʷʚʽʚ ʘʣʴʪʝʨʘʮʽʾ ʣʽʤʬʦʮʠʪʽʚ ʪʘ ʘʪʨʦʬʽʾ ʙʽʣʦʾ ʧʫʣʴʧʠ; ʟʤʝʥʰʝʥʥʷ ʟʜʘʪʥʦʩ-
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ʪʽ ʪʨʦʤʙʦʮʠʪʽʚ ʜʦ ʘʛʨʝʛʘʮʽʾ; ʟʙʽʣʴʰʝʥʥʷ ʚʤʽʩʪʫ ʢʣʽʪʠʥ ʫ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ 

ʟʦʥʘʭ ʩʝʣʝʟʽʥʢʠ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʪʚʘʨʠʥʘʤʠ, ʷʢʠʤ ʧʽʩʣʷ ʦʧʽʢʫ ʚʚʦʜʠʣʠ 0,9 % 

ʨʦʟʯʠʥ NaCl ʟʘ ʨʘʭʫʥʦʢ ʣʽʤʬʦʮʠʪʽʚ, ʧʣʘʟʤʘʪʠʯʥʠʭ ʢʣʽʪʠʥ ʽ ʤʘʢʨʦʬʘʛʦʮʠ-

ʪʽʚ ʚ ʫʩʽ ʪʝʨʤʽʥʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷ. ʅʘ ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʥʦʤʫ ʨʽʚʥʽ ï ʚʚʝʜʝʥʥʷ 

ʨʦʟʯʠʥʽʚ ʣʘʢʪʦʧʨʦʪʝʾʥʫ ʟ ʩʦʨʙʽʪʦʣʦʤ ʘʙʦ HAES-LX-5 % ʟʥʘʯʥʦ ʟʤʝʥʰʫʻ 

ʜʠʩʪʨʦʬʽʯʥʽ ʪʘ ʜʝʩʪʨʫʢʪʠʚʥʽ ʟʤʽʥʠ ʢʣʽʪʠʥ ʩʪʨʦʤʠ ʪʘ ʧʘʨʝʥʭʽʤʠ ʩʝʣʝʟʽʥʢʠ. 

ʋʧʝʨʰʝ ʧʨʠ ʩʪʝʨʝʦʣʦʛʽʯʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʚʩʪʘʥʦʚʣʝʥʽ ʟʤʽʥʠ ʚʽʜʥʦʩ-

ʥʠʭ ʦʙôʻʤʽʚ ʙʽʣʦʾ ʪʘ ʯʝʨʚʦʥʦʾ ʧʫʣʴʧʠ ʩʝʣʝʟʽʥʢʠ ʯʝʨʝʟ 1, 3 ʽ 7 ʜʽʙ ʧʽʩʣʷ ʦʧʽʢʫ 

ʰʢʽʨʠ ʪʘ ʥʘ ʬʦʥʽ ʚʚʝʜʝʥʥʷ ʽʥʬʫʟʽʡʥʠʭ ʨʦʟʯʠʥʽʚ. 

ʇʨʠ ʮʠʪʦʣʦʛʽʯʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʢʣʽʪʠʥ ʩʝʣʝʟʽʥʢʠ ʱʫʨʽʚ ʙʝʟ ʦʧʽʢʦʚʦ-

ʛʦ ʫʰʢʦʜʞʝʥʥʷ ʰʢʽʨʠ ʜʦʚʝʜʝʥʦ, ʱʦ ʧʨʠ ʚʚʝʜʝʥʥʽ ʽʥʬʫʟʽʡʥʠʭ ʨʦʟʯʠʥʽʚ ʢʣʽ-

ʪʠʥʠ ʧʝʨʝʙʫʚʘʶʪʴ ʚ ʩʪʘʥʽ ʘʢʪʠʚʥʦʾ ʨʽʚʥʦʚʘʛʠ ʚʽʜʥʦʩʥʦ ʧʨʦʮʝʩʽʚ ʩʠʥʪʝʟʫ 

ɼʅʂ (S-ʬʘʟ) ʪʘ ʘʧʦʧʪʦʟʫ (ʽʥʪʝʨʚʘʣ SUB-G0G1), ʦʜʥʘʢ ʙʽʣʴʰʘ ʯʘʩʪʠʥʘ ʟʘ-

ʛʘʣʴʥʦʛʦ ʧʫʣʫ ʢʣʽʪʠʥ ʩʝʣʝʟʽʥʢʠ ʧʝʨʝʙʫʚʘʻ ʫ ʬʘʟʽ G0G1, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ 

ʥʘʷʚʥʽʩʪʴ ʨʝʟʝʨʚʥʦʾ ʧʦʧʫʣʷʮʽʾ ʢʣʽʪʠʥ, ʷʢʽ ʤʦʞʫʪʴ ʘʢʪʠʚʫʚʘʪʠʩʴ ʧʨʠ ʧʦʰʢʦ-

ʜʞʝʥʥʽ ʦʨʛʘʥʽʟʤʫ. 

ʋʧʝʨʰʝ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʦʧʽʢ ʰʢʽʨʠ ʥʘ ʬʦʥʽ ʚʚʝʜʝʥʥʷ 0,9 % ʨʦʟʯʠʥʫ 

NaCl ʯʝʨʝʟ 1 ʜʦʙʫ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʙʽʣʴʰʠʤʠ ʩʝʨʝʜʥʽʤʠ ʟʥʘʯʝʥʥʷʤʠ ʽʥʪʝ-

ʨʚʘʣʫ SUB-G0G1 ʪʘ ʬʘʟʠ G0G1 ʽ, ʦʜʥʦʯʘʩʥʦ, ʤʝʥʰʠʤʠ ʩʝʨʝʜʥʽʤʠ ʟʥʘʯʝʥ-

ʥʷʤʠ ʧʦʢʘʟʥʠʢʽʚ ʬʘʟ S, G2 + M ʪʘ ɯʈ, ʱʦ ʚʢʘʟʫʻ ʥʘ ʥʘʷʚʥʽʩʪʴ ʧʘʪʦʣʦʛʽʯʥʦʾ 

ʽʥʜʫʢʮʽʾ ʘʧʦʧʪʦʟʫ ʪʘ ʧʦʨʫʰʝʥʴ ʩʠʥʪʝʪʠʯʥʠʭ ʧʨʦʮʝʩʽʚ. ʏʝʨʝʟ 3 ʜʦʙʠ ʧʽʩʣʷ 

ʦʧʽʢʫ ʚʩʪʘʥʦʚʣʝʥʦ ʟʙʽʣʴʰʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʬʘʟʠ G0G1, ʽʥʜʝʢʩʫ ʧʨʦʣʽʬʝʨʘʮʽʾ 

ʪʘ ʙʣʦʢʫ ʧʨʦʣʽʬʝʨʘʮʽʾ ʽ, ʦʜʥʦʯʘʩʥʦ, ʤʘʢʩʠʤʘʣʴʥʦ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʘʧʦʧʪʦʟʫ, 

ʱʦ ʚʢʘʟʫʻ ʥʘ ʘʢʪʠʚʘʮʽʶ ʤʝʭʘʥʽʟʤʫ ʢʦʤʧʝʥʩʘʮʽʾ ʧʘʪʦʣʦʛʽʯʥʦʛʦ ʚʧʣʠʚʫ ʪʝʨ-

ʤʽʯʥʦʛʦ ʫʰʢʦʜʞʝʥʥʷ. ʏʝʨʝʟ 7 ʜʽʙ ʧʽʩʣʷ ʦʧʽʢʫ ʩʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ 

ʬʘʟʠ G0G1 ʪʘ ʽʥʜʝʢʩʫ ʧʨʦʣʽʬʝʨʘʮʽʾ ʥʘʙʣʠʞʘʶʪʴʩʷ ʜʦ ʘʥʘʣʦʛʽʯʥʠʭ ʧʦʢʘʟ-

ʥʠʢʽʚ ʛʨʫʧʠ ʪʚʘʨʠʥ ʙʝʟ ʦʧʽʢʦʚʦʛʦ ʫʰʢʦʜʞʝʥʥʷ ʰʢʽʨʠ, ʘ ʤʘʢʩʠʤʘʣʴʥʠʤʠ ʟʘ 

ʚʝʩʴ ʪʝʨʤʽʥ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʷʚʠʣʠʩʷ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ S-ʬʘʟʠ ʪʘ ʽʥʪʝʨʚʘ-

ʣʫ SUB-G0G1, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʥʝʜʦʩʪʘʪʥʶ ʢʦʤʧʝʥʩʘʮʽʶ ʧʨʦʣʽʬʝʨʘʪʠʚʥʦʾ 

ʘʢʪʠʚʥʦʩʪʽ ʢʣʽʪʠʥ ʩʝʣʝʟʽʥʢʠ ʥʘ ʬʦʥʽ ʧʦʩʠʣʝʥʦʛʦ ʘʧʦʧʪʦʟʫ. 
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ʋʧʝʨʰʝ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʪʦʯʥʦʾ ʮʠʪʦʤʝʪʨʽʾ, ʜʦʚʝʜʝʥʦ, ʱʦ ʟʘʩʪʦ-

ʩʫʚʘʥʥʷ ʣʘʢʪʦʧʨʦʪʝʾʥʫ ʟ ʩʦʨʙʽʪʦʣʦʤ ʘʙʦ HAES-LX-5 % ʥʘ ʬʦʥʽ ʦʧʽʢʦʚʦʛʦ 

ʫʰʢʦʜʞʝʥʥʷ ʰʢʽʨʠ ʩʧʨʠʷʶʪʴ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦʤʫ ʧʨʦʮʝʩʫ ʦʥʦʚʣʝʥʥʷ ʢʣʽ-

ʪʠʥ ʩʝʣʝʟʽʥʢʠ ʰʣʷʭʦʤ ʩʪʠʤʫʣʷʮʽʾ ʩʠʥʪʝʟʫ ɼʅʂ ʪʘ ʟʤʝʥʰʝʥʥʶ ʨʽʚʥʷ ʘʧʦʧ-

ʪʦʟʫ, ʦʩʦʙʣʠʚʦ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ HAES-LX-5 %. 

ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ʈʝʟʫʣʴʪʘʪʠ ʢʦʤʧʣʝʢʩʥʦ-

ʛʦ ʤʦʨʬʦʣʦʛʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʩʝʣʝʟʽʥʢʠ ʫ ʨʘʥʥʽʡ ʧʝʨʽʦʜ ʧʽʩʣʷ ʦʧʽʢʦʚʦʾ 

ʪʨʘʚʤʠ ʰʢʽʨʠ, ʩʚʽʜʯʘʪʴ ʧʨʦ ʨʦʟʚʠʪʦʢ ʥʝʛʘʪʠʚʥʠʭ ʛʽʩʪʦ- ʪʘ ʫʣʴʪʨʘʩʪʨʫʢʪʫʨ-

ʥʠʭ ʟʤʽʥ ʜʝʩʪʨʫʢʪʠʚʥʦ-ʜʠʩʪʨʦʬʽʯʥʦʛʦ ʭʘʨʘʢʪʝʨʫ ʩʪʨʫʢʪʫʨʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ 

ʩʝʣʝʟʽʥʢʠ ʱʫʨʽʚ, ʘ ʪʘʢʦʞ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʢʣʽʪʠʥʥʦʛʦ ʮʠʢʣʫ ʽ ʬʨʘʛʤʝʥʪʘʮʽʾ 

ɼʅʂ ʫ ʢʣʽʪʠʥʘʭ ʩʝʣʝʟʽʥʢʠ, ʱʦ ʚʠʟʥʘʯʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʣʽʢʫʚʘ-

ʣʴʥʠʭ ʟʘʭʦʜʽʚ. ʇʦʟʠʪʠʚʥʽ ʟʤʽʥʠ ʚ ʩʝʣʝʟʽʥʮʽ ʱʫʨʽʚ ʧʽʩʣʷ ʪʝʨʤʽʯʥʦʛʦ ʦʧʽʢʫ 

ʰʢʽʨʠ ʥʘ ʬʦʥʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʽʥʬʫʟʽʡʥʠʭ ʨʦʟʯʠʥʽʚ ʣʘʢʪʦʧʨʦʪʝʾʥʫ ʟ ʩʦʨʙʽʪʦ-

ʣʦʤ ʘʙʦ ʅɸES-LX-5 %, ʚʢʘʟʫʶʪʴ ʥʘ ʜʦʮʽʣʴʥʽʩʪʴ ʪʘ ʧʝʨʩʧʝʢʪʠʚʥʽʩʪʴ ʾʭ ʚʠ-

ʢʦʨʠʩʪʘʥʥʷ ʫ ʨʘʟʽ ʚʠʥʠʢʥʝʥʥʷ ʪʷʞʢʠʭ ʦʧʽʢʽʚ ʰʢʽʨʠ. 

ʄʘʪʝʨʽʘʣʠ ʜʦʩʣʽʜʞʝʥʴ ʚʧʨʦʚʘʜʞʝʥʽ ʫ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ ʢʘʬʝʜʨ 

ʘʥʘʪʦʤʽʾ ʣʶʜʠʥʠ ʪʘ ʛʽʩʪʦʣʦʛʽʾ ɺʅʄʋ ʽʤ. ʄ. ɯ. ʇʠʨʦʛʦʚʘ; ʢʘʬʝʜʨʠ ʥʦʨʤʘʣʴ-

ʥʦʾ ʘʥʘʪʦʤʽʾ ʃʴʚʽʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ɼʘ-

ʥʠʣʘ ɻʘʣʠʮʴʢʦʛʦ; ʢʘʬʝʜʨ ʘʥʘʪʦʤʽʾ ʣʶʜʠʥʠ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʤʝʜʠʯʥʦʛʦ ʫʥʽ-

ʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ʆ. ʆ. ɹʦʛʦʤʦʣʴʮʷ, ɿʘʧʦʨʽʟʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʤʝʜʠʯʥʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ, ɼɺʅɿ "ʊʝʨʥʦʧʽʣʴʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʽʤʝʥʽ ɯ. ʗ. ɻʦʨʙʘʯʝʚʩʴʢʦʛʦ ʄʆɿ ʋʢʨʘʾʥʠ". 

ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ. ɸʚʪʦʨʢʘ ʚʟʷʣʘ ʫʯʘʩʪʴ ʫ ʧʦʩʪʘʥʦʚʮʽ ʝʢ-

ʩʧʝʨʠʤʝʥʪʫ, ʟʘʙʦʨʽ ʪʘ ʚʠʛʦʪʦʚʣʝʥʥʽ ʤʘʪʝʨʽʘʣʫ ʜʣʷ ʛʽʩʪʦʣʦʛʽʯʥʠʭ ʽ ʫʣʴʪʨʘ-

ʩʪʨʫʢʪʫʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. ɼʠʩʝʨʪʘʥʪʦʤ ʩʘʤʦʩʪʽʡʥʦ ʧʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʥʘʫ-

ʢʦʚʦʾ ʣʽʪʝʨʘʪʫʨʠ ʟʘ ʪʝʤʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʥʘʧʠʩʘʥʠʡ ʘʥʘʣʽʪʠʯʥʠʡ ʦʛʣʷʜ 

ʣʽʪʝʨʘʪʫʨʠ, ʩʪʘʪʠʩʪʠʯʥʘ ʦʙʨʦʙʢʘ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ, ʦʧʠʩʘʥʽ ʛʣʘʚʠ 

ʚʣʘʩʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ. ʈʘʟʦʤ ʟ ʥʘʫʢʦʚʠʤ ʢʝʨʽʚʥʠʢʦʤ 

ʧʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʩʬʦʨʤʫʣʴʦʚʘʥʽ ʚʠʩʥʦʚʢʠ. 

ɽʣʝʢʪʨʦʥʥʦ-ʤʽʢʨʦʩʢʦʧʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʢʦʥʘʥʽ ʟʘ ʢʦʥʩʫʣʴʪʘʪʠʚʥʦʶ ʜʦ-
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ʧʦʤʦʛʦʶ ʜ. ʙʽʦʣ. ʥ., ʧʨʦʬ. ʂ. ʉ. ɺʦʣʢʦʚʘ (ʢʘʬʝʜʨʘ ʛʽʩʪʦʣʦʛʽʾ ʪʘ ʝʤʙʨʽʦʣʦʛʽʾ 

ɼɺʅɿ "ʊʝʨʥʦʧʽʣʴʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ 

ɯ. ʗ. ɻʦʨʙʘʯʝʚʩʴʢʦʛʦ ʄʆɿ ʋʢʨʘʾʥʠ"). ʇʨʦʪʦʯʥʘ ʮʠʪʦʤʝʪʨʽʷ ʚʠʢʦʥʘʥʘ ʟʘ 

ʢʦʥʩʫʣʴʪʘʪʠʚʥʦʶ ʜʦʧʦʤʦʛʦʶ ʢ.ʤʝʜ.ʥ., ʩ.ʥ.ʩ. ɯ. ʃ. ʏʝʨʝʰʥʶʢʘ (ʥʘʫʢʦʚʦ-

ʜʦʩʣʽʜʥʠʡ ʮʝʥʪʨ (ʅɼʎ) ɺʅʄʋ ʽʤ. ʄ. ɯ. ʇʠʨʦʛʦʚʘ). ʋ ʩʫʤʽʩʥʠʭ ʟ ʥʘʫʢʦʚʠʤ 

ʢʝʨʽʚʥʠʢʦʤ ʪʘ ʢʦʣʝʛʘʤʠ ʧʫʙʣʽʢʘʮʽʷʭ ʘʚʪʦʨʫ ʥʘʣʝʞʘʪʴ ʦʩʥʦʚʥʽ ʽʜʝʾ ʽ ʨʦʟʨʦʙ-

ʢʠ ʩʪʦʩʦʚʥʦ ʩʪʨʫʢʪʫʨʥʠʭ ʟʤʽʥ ʫ ʩʝʣʝʟʽʥʮʽ ʱʫʨʽʚ ʯʝʨʝʟ 1, 3 ʪʘ 7 ʜʽʙ ʧʽʩʣʷ 

ʦʧʽʢʽʚ ʰʢʽʨʠ ʪʘ ʾʭ ʢʦʨʝʢʮʽʾ ʽʥʬʫʟʽʡʥʠʤʠ ʨʦʟʯʠʥʘʤʠ, ʘ ʪʘʢʦʞ ʧʨʠ ʟʘʩʪʦʩʫ-

ʚʘʥʥʽ ʜʘʥʠʭ ʨʦʟʯʠʥʽʚ ʚ ʽʥʪʘʢʪʥʠʭ ʪʚʘʨʠʥ. ʈʝʟʫʣʴʪʘʪʠ ʟʤʽʥ ʨʽʚʥʷ ʝʥʜʦʛʝʥ-

ʥʦʾ ʽʥʪʦʢʩʠʢʘʮʽʾ ʫ ʱʫʨʽʚ ʧʽʩʣʷ ʦʧʽʢʫ ʰʢʽʨʠ ʪʘ ʧʨʠ ʢʦʨʝʢʮʽʾ ʽʥʬʫʟʽʡʥʠʤʠ ʨʦ-

ʟʯʠʥʘʤʠ, ʦʪʨʠʤʘʥʽ ʟ ʛʨʫʧʦʶ ʚʠʢʦʥʘʚʮʽʚ ʧʣʘʥʦʚʦʾ ʥʘʫʢʦʚʦʾ ʨʦʙʦʪʠ ʅɼʎ 

ɺʅʄʋ ʽʤ. ʄ. ɯ. ʇʠʨʦʛʦʚʘ "ʉʪʨʫʢʪʫʨʥʽ ʟʤʽʥʠ ʚ ʣʝʛʝʥʷʭ ʚ ʫʤʦʚʘʭ ʝʥʜʦʛʝʥ-

ʥʦʾ ʽʥʪʦʢʩʠʢʘʮʽʾ, ʱʦ ʚʠʢʣʠʢʘʥʘ ʦʧʽʢʦʤ ʰʢʽʨʠ, ʪʘ ʾʾ ʢʦʨʝʢʮʽʾ ʚʽʪʯʠʟʥʷʥʠʤʠ 

ʽʥʬʫʟʽʡʥʠʤʠ ʧʨʝʧʘʨʘʪʘʤʠ ʣʘʢʪʦʧʨʦʪʝʾʥʦʤ ʟ ʩʦʨʙʽʪʦʣʦʤ ʪʘ HAES-LX-5 % 

(ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʝ ʜʦʩʣʽʜʞʝʥʥʷ)" (ˉ ʜʝʨʞʘʚʥʦʾ ʨʝʻʩʪʨʘʮʽʾ: 0112U004187), 

ʻ ʩʫʤʽʩʥʠʤʠ ʽʟ ʩʧʽʚʘʚʪʦʨʘʤʠ ʥʘʫʢʦʚʦʾ ʩʪʘʪʪʽ ʽ ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ ʚ ʾʭ ʜʠʩʝʨ-

ʪʘʮʽʷʭ (ʄʘʢʘʨʦʚʘ ʆ. ɯ. "ʄʦʨʬʦʣʦʛʽʯʥʽ ʟʤʽʥʠ ʚ ʣʝʛʝʥʷʭ ʱʫʨʽʚ ʫ ʚʽʜʜʘʣʝʥʠʡ 

ʧʝʨʽʦʜ ʧʽʩʣʷ ʦʧʽʢʫ ʰʢʽʨʠ ʪʘ ʟʘ ʫʤʦʚ ʡʦʛʦ ʢʦʨʝʢʮʽʾ ʢʦʤʧʣʝʢʩʥʠʤʠ ʽʥʬʫʟʽʡ-

ʥʠʤʠ ʧʨʝʧʘʨʘʪʘʤʠ" [ʊʝʢʩʪ] : ʜʠʩ. ... ʢ-ʪʘ ʤʝʜ. ʥʘʫʢ : 14.03.09 / ʄʘʢʘʨʦʚʘ 

ʆʣʴʛʘ ɯʛʦʨʽʚʥʘ; ɺʅʄʋ ʽʤ. ʄ. ɯ. ʇʠʨʦʛʦʚʘ. ï ɺʽʥʥʠʮʷ, 2015. ï 204 ʘʨʢ. : 9 

ʪʘʙʣ.; ɼʟʝʚʫʣʴʩʴʢʘ ɯ. ɺ. "ʄʦʨʬʦʣʦʛʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʢʽʨʢʦʚʦʾ ʨʝʯʦʚʠʥʠ 

ʥʘʜʥʠʨʢʦʚʠʭ ʟʘʣʦʟ ʱʫʨʽʚ ʧʨʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽʡ ʦʧʽʢʦʚʽʡ ʪʨʘʚʤʽ ʰʢʽʨʠ 

ʪʘ ʟʘ ʫʤʦʚ ʟʘʩʪʦʩʫʚʘʥʥʷ ʽʥʬʫʟʽʾ ʢʦʤʙʽʥʦʚʘʥʠʭ ʛʽʧʝʨʦʩʤʦʣʷʨʥʠʭ ʨʦʟʯʠʥʽʚ" 

[ʊʝʢʩʪ] : ʜʠʩ. ... ʜ-ʨʘ ʤʝʜ. ʥʘʫʢ : 14.03.01 / ɼʟʝʚʫʣʴʩʴʢʘ ɯʨʠʥʘ ɺʽʢʪʦʨʽʚʥʘ; 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ʆ. ʆ. ɹʦʛʦʤʦʣʴʮʷ. ï ʂʠʾʚ, 2016. 

ï 389 ʘʨʢ. : 6 ʪʘʙʣ.; ʂʦʚʘʣʴʯʫʢ ʆ. ɯ. "ʄʦʨʬʦʣʦʛʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʘʜʝʥʦʛʽ-

ʧʦʬʽʟʘ ʱʫʨʽʚ ʧʨʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽʡ ʦʧʽʢʦʚʽʡ ʪʨʘʚʤʽ ʰʢʽʨʠ ʪʘ ʟʘ ʫʤʦʚ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʽʥʬʫʟʽʾ ʢʦʤʙʽʥʦʚʘʥʠʭ ʛʽʧʝʨʦʩʤʦʣʷʨʥʠʭ ʨʦʟʯʠʥʽʚ" [ʊʝʢʩʪ] : 

ʜʠʩ. ... ʜ-ʨʘ ʤʝʜ. ʥʘʫʢ : 14.03.01 / ʂʦʚʘʣʴʯʫʢ ʆʣʝʢʩʘʥʜʨ ɯʚʘʥʦʚʠʯ; ʅʘʮʽʦʥʘ-

ʣʴʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ʆ. ʆ. ɹʦʛʦʤʦʣʴʮʷ. ï ʂʠʾʚ, 2016. ï 353 
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ʘʨʢ. : 12 ʪʘʙʣ.; ʏʝʨʢʘʩʦʚ ɽ. ɺ. "ʉʪʨʫʢʪʫʨʥʽ ʟʤʽʥʠ ʚ ʪʠʤʫʩʽ ʟʘ ʫʤʦʚ ʝʢʩʧʝʨʠ-

ʤʝʥʪʘʣʴʥʦʾ ʦʧʽʢʦʚʦʾ ʭʚʦʨʦʙʠ" [ʊʝʢʩʪ] : ʜʠʩ. ... ʜ-ʨʘ ʤʝʜ. ʥʘʫʢ : 14.03.09 / 

ʏʝʨʢʘʩʦʚ ɽʣʴʜʘʨ ɯʚʘʥʦʚʠʯ; ʅʘʮʽʦʥʘʣʴʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ 

ʆ. ʆ. ɹʦʛʦʤʦʣʴʮʷ. ï ʂʠʾʚ, 2016. ï 412 ʘʨʢ. : 18 ʪʘʙʣ.; ʆʯʝʨʝʪʥʶʢ ɸ. ʆ. "ɽʢ-

ʩʧʝʨʠʤʝʥʪʘʣʴʥʝ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʢʦʨʝʢʮʽʾ ʢʦʣʦʾʜʥʦ-ʛʽʧʝʨʦʩʤʦʣʷʨʥʠʤ ʨʦʟ-

ʯʠʥʦʤ HAES-LX-5 % ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʩʪʘʥʫ ʣʝʛʝʥʴ ʚ ʫʤʦʚʘʭ ʦʧʽʢʦʚʦʛʦ 

ʰʦʢʫ" [ʊʝʢʩʪ] : ʜʠʩ. ... ʢ-ʪʘ ʬʘʨʤʘʮ. ʥʘʫʢ : 14.03.05 / ʆʯʝʨʝʪʥʶʢ ɸʥʥʘ ʆʣʝ-

ʢʩʘʥʜʨʽʚʥʘ; ɺʅʄʋ ʽʤ. ʄ. ɯ. ʇʠʨʦʛʦʚʘ. ï ʍʘʨʢʽʚ, 2016. ï 185 ʘʨʢ. :25 ʪʘʙʣ.; 

ʉʝʤʝʥʝʥʢʦ ʆ. ʄ. "ɺʧʣʠʚ ʅɸɽS-LX-5% ʥʘ ʧʨʦʮʝʩʠ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʤʝʪʘ-

ʙʦʣʽʟʤʫ ʽ ʚʽʣʴʥʦʨʘʜʠʢʘʣʴʥʦʛʦ ʦʢʠʩʣʝʥʥʷ ʚ ʥʠʨʢʘʭ ʚ ʨʘʥʥʽʡ ʧʝʨʽʦʜ ʦʧʽʢʦ-

ʚʦʾ ʭʚʦʨʦʙʠ" [ʊʝʢʩʪ] : ʜʠʩ. ... ʢ-ʪʘ ʤʝʜ. ʥʘʫʢ : 14.03.05 / ʉʝʤʝʥʝʥʢʦ ʆʢʩʘʥʘ 

ʄʠʢʦʣʘʾʚʥʘ; ɺʅʄʋ ʽʤ. ʄ. ɯ. ʇʠʨʦʛʦʚʘ. ï ʂʠʾʚ, 2016. ï 184 ʘʨʢ. : 20 ʪʘʙʣ.; 

ɹʫʣʴʢʦ ɯ. ɺ. "ʄʦʨʬʦʣʦʛʽʯʥʽ ʟʤʽʥʠ ʚ ʩʝʣʝʟʽʥʮʽ ʫ ʚʽʜʜʘʣʝʥʽ ʪʝʨʤʽʥʠ ʧʽʩʣʷ 

ʣʦʢʘʣʴʥʦʾ ʦʧʽʢʦʚʦʾ ʪʨʘʚʤʠ ʰʢʽʨʠ ʪʘ ʾʾ ʢʦʨʝʢʮʽʾ ʚ ʝʢʩʧʝʨʠʤʝʥʪʽ" [ʊʝʢʩʪ] : 

ʜʠʩ. ... ʢ-ʪʘ ʤʝʜ. ʥʘʫʢ : 14.03.01 / ɹʫʣʴʢʦ ɯʨʠʥʘ ɺʽʪʘʣʽʾʚʥʘ; ɺʅʄʋ ʽʤ. ʄ. ɯ. 

 ʇʠʨʦʛʦʚʘ. ï ɺʽʥʥʠʮʷ, 2018. ï 186 ʘʨʢ. : 11 ʪʘʙʣ.; ɻʘʣʫʥʢʦ ɻ. ʄ. "ʄʦʨʬʦʣʦ-

ʛʯ̔ʥʽ ʟʤʽʥʠ ʚ ʪʦʥʢʽʡ ʢʠʰʮʽ ʫ ʧʽʟʥʽ ʩʪʘʜʽʾ ʦʧʽʢʦʚʦʾ ʭʚʦʨʦʙʠ ʪʘ ʾʭ ʢʦʨʝʢʮʽʷ 

ʽʥʬʫʟʽʡʥʠʤʠ ʨʦʟʯʠʥʘʤʠ (ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʝ ʜʦʩʣʽʜʞʝʥʥʷ)" [ʊʝʢʩʪ] : ʜʠʩ. ... 

ʢ-ʪʘ ʤʝʜ. ʥʘʫʢ : 14.03.09 / ɻʘʣʫʥʢʦ ɻʘʥʥʘ ʄʠʭʘʡʣʽʚʥʘ; ɺʅʄʋ ʽʤ. 

ʄ. ɯ. ʇʠʨʦʛʦʚʘ. ï ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢ, 2018. ï 216 ʘʨʢ. : 4 ʪʘʙʣ.). 

ɸʧʨʦʙʘʮʽʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʠʩʝʨʪʘʮʽʾ. ʆʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ ʨʦʙʦʪʠ ʚʠʢʣʘ-

ʜʝʥʽ ʪʘ ʦʙʛʦʚʦʨʝʥʽ ʥʘ: ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ "ʉʦʚʨʝʤʝʥʥʳʝ ʤʝ-

ʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʤʦʨʬʦʣʦʛʠʠ" (ʃʫʛʘʥʩʴʢ, 2011); VII ʄʽʞʥʘʨʦʜʥʦʤʫ 

ʢʦʥʛʨʝʩʽ ʟ ʽʥʪʝʛʨʘʪʠʚʥʦʾ ʘʥʪʨʦʧʦʣʦʛʽʾ (ɺʽʥʥʠʮʷ, 2013), ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ 

ʢʦʥʬʝʨʝʥʮʽʾ "ʇʨʠʢʣʘʜʥʽ ʘʩʧʝʢʪʠ ʤʦʨʬʦʣʦʛʽʾ" ʧʨʠʩʚʷʯʝʥʦʾ ʧʘʤôʷʪʽ ʧʨʦʬʝ-

ʩʦʨʽʚ-ʤʦʨʬʦʣʦʛʽʚ ɻ. ɺ. ʊʝʨʝʥʪʴʻʚʘ, ʆ. ʖ. ʈʦʤʝʥʩʴʢʦʛʦ, ɹ. ʁ. ʂʦʛʘʥʘ, 

ʇ. ʇ. ʐʘʧʘʨʝʥʢʘ, ʉ. ʇ. ɾʫʯʝʥʢʘ (ɺʽʥʥʠʮʷ, 2017); ʤʽʞʥʘʨʦʜʥʠʭ ʥʘʫʢʦʚʦ-

ʧʨʘʢʪʠʯʥʠʭ ʢʦʥʬʝʨʝʥʮʽʷʭ "ʇʝʨʩʧʝʢʪʠʚʥʽ ʥʘʧʨʷʤʠ ʨʦʟʚʠʪʢʫ ʩʫʯʘʩʥʠʭ ʤʝ-

ʜʠʯʥʠʭ ʪʘ ʬʘʨʤʘʮʝʚʪʠʯʥʠʭ ʥʘʫʢ" (ɼʥʽʧʨʦ, 2018) ʪʘ "ʉʫʯʘʩʥʽ ʧʨʦʙʣʝʤʠ 

ʩʚʽʪʦʚʦʾ ʤʝʜʠʮʠʥʠ ʪʘ ʾʾ ʨʦʣʴ ʫ ʟʘʙʝʟʧʝʯʝʥʥʽ ʟʜʦʨʦʚôʷ ʩʚʽʪʦʚʦʛʦ ʩʧʽʚʪʦʚʘ- 
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ʨʠʩʪʚʘ" (ʆʜʝʩʘ, 2018). 

ʇʫʙʣʽʢʘʮʽʾ. ɿʘ ʤʘʪʝʨʽʘʣʘʤʠ ʜʠʩʝʨʪʘʮʽʾ ʦʧʫʙʣʽʢʦʚʘʥʦ 12 ʥʘʫʢʦʚʠʭ 

ʧʨʘʮʴ (ʟ ʥʠʭ 6 ʩʘʤʦʩʪʽʡʥʠʭ), ʩʝʨʝʜ ʷʢʠʭ 9 ʩʪʘʪʝʡ ʦʧʫʙʣʽʢʦʚʘʥʦ ʚ ʬʘʭʦʚʠʭ 

ʥʘʫʢʦʚʠʭ ʞʫʨʥʘʣʘʭ (ʟ ʷʢʠʭ 3 ʚʢʣʶʯʝʥʽ ʜʦ ʤʽʞʥʘʨʦʜʥʠʭ ʥʘʫʢʦʤʝʪʨʠʯʥʠʭ 

ʙʘʟ, 1 ʟ ʥʠʭ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʙʘʟʠ Web of Science). 

ʉʪʨʫʢʪʫʨʘ ʪʘ ʦʙʩʷʛ ʜʠʩʝʨʪʘʮʽʾ. ɼʠʩʝʨʪʘʮʽʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʫʢʨʘʾʥʩʴʢʦʶ 

ʤʦʚʦʶ ʥʘ 209 ʩʪʦʨʽʥʢʘʭ (ʟ ʷʢʠʭ 122 ʩʪʦʨʽʥʦʢ ʦʩʥʦʚʥʦʛʦ ʪʝʢʩʪʫ) ʽ ʩʢʣʘʜʘ-

ʻʪʴʩʷ ʟ ʘʥʦʪʘʮʽʾ, ʟʤʽʩʪʫ, ʧʝʨʝʣʽʢʫ ʫʤʦʚʥʠʭ ʧʦʟʥʘʯʝʥʴ, ʩʠʤʚʦʣʽʚ, ʦʜʠʥʠʮʴ, 

ʩʢʦʨʦʯʝʥʴ ʪʘ ʪʝʨʤʽʥʽʚ, ʚʩʪʫʧʫ, ʦʛʣʷʜʫ ʣʽʪʝʨʘʪʫʨʠ, ʟʘʛʘʣʴʥʦʾ ʤʝʪʦʜʠʢʠ ʡ 

ʦʩʥʦʚʥʠʭ ʤʝʪʦʜʽʚ ʜʦʩʣʽʜʞʝʥʥʷ, ʪʨʴʦʭ ʨʦʟʜʽʣʽʚ ʚʣʘʩʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʘʥʘʣʽʟʫ 

ʡ ʫʟʘʛʘʣʴʥʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʥʷ, ʚʠʩʥʦʚʢʽʚ, ʩʧʠʩʢʫ ʚʠʢʦʨʠʩʪʘʥʠʭ 

ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ, ʟ ʷʢʠʭ 188 ʚʠʢʣʘʜʝʥʽ ʢʠʨʠʣʠʮʝʶ ʪʘ 75 ï ʣʘʪʠʥʠʮʝʶ, 

ʘ ʪʘʢʦʞ ʜʚʦʭ ʜʦʜʘʪʢʽʚ. ɼʠʩʝʨʪʘʮʽʷ ʽʣʶʩʪʨʦʚʘʥʘ 89 ʨʠʩʫʥʢʘʤʠ ʽ 8 ʪʘʙʣʠʮʷ-

ʤʠ. 
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ʈʆɿɼɯʃ 1 

ʆɻʃʗɼ ʃɯʊɽʈɸʊʋʈʀ 

 

 

1.1. ʄʦʨʬʦ-ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʟʤʽʥʠ ʫ ʩʝʣʝʟʽʥʮʽ ʧʨʠ ʜʽʾ ʨʽʟʥʠʭ ʝʥʜʦ- ʪʘ 

ʝʢʟʦʛʝʥʥʠʭ ʬʘʢʪʦʨʽʚ ʥʘ ʦʨʛʘʥʽʟʤ 

 

 

ʅʘʜʟʚʠʯʘʡʥʦ ʘʢʪʫʘʣʴʥʠʤ ʽ ʚʘʞʣʠʚʠʤ ʚ ʽʤʫʥʦʤʦʨʬʦʣʦʛʽʾ ʻ ʜʦʩʣʽ-

ʜʞʝʥʥʷ ʩʪʨʫʢʪʫʨʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʮʝʥʪʨʘʣʴʥʠʭ ʪʘ ʧʝʨʠʬʝʨʽʡʥʠʭ ʦʨʛʘʥʽʚ ʽʤʫ-

ʥʦʛʝʥʝʟʫ ʧʽʜ ʚʧʣʠʚʦʤ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʝʢʟʦʛʝʥʥʠʭ ʽ ʝʥʜʦʛʝʥʥʠʭ ʯʠʥʥʠʢʽʚ. ʋ 

ʜʦʩʣʽʜʞʝʥʥʽ ʤʦʨʬʦʣʦʛʽʾ ʦʨʛʘʥʽʚ ʽʤʫʥʥʦʾ ʩʠʩʪʝʤʠ ʥʘ ʩʴʦʛʦʜʥʽ ʙʫʣʦ ʜʦʩʷʛʥʫ-

ʪʦ ʟʥʘʯʥʠʭ ʫʩʧʽʭʽʚ [104, 129, 180, 247]. 

ʋ ʦʨʛʘʥʽʟʤʽ ʣʶʜʠʥʠ ʩʝʣʝʟʽʥʢʘ ʚʠʢʦʥʫʻ ʢʦʣʝʢʪʦʨʥʽ, ʛʝʤʘʪʦʣʦʛʽʯʥʽ, 

ʽʤʫʥʦʣʦʛʽʯʥʽ ʬʫʥʢʮʽʾ, ʱʦ ʬʦʨʤʫʻ ʛʝʥʝʨʘʣʽʟʦʚʘʥʫ ʽʤʫʥʥʫ ʚʽʜʧʦʚʽʜʴ ʚʩʴʦʛʦ 

ʦʨʛʘʥʽʟʤʫ ʥʘ ʟʘʧʘʣʴʥʠʡ ʧʨʦʮʝʩ ʽ ʥʘʷʚʥʽʩʪʴ ʘʥʪʠʛʝʥʽʚ [179, 180, 190, 235, 

247]. ɺ ʩʝʣʝʟʽʥʮʽ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʘʢʪʠʚʥʠʡ ʽ ʜʦʩʪʘʪʥʴʦ ʪʨʠʚʘʣʠʡ ʢʦʥʪʘʢʪ 

ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʜʝʪʝʨʤʽʥʦʚʘʥʠʭ ʽʤʫʥʦʣʦʛʽʯʥʦ ʢʦʤʧʝʪʝʥʪʥʠʭ ʢʣʽʪʠʥ ʟ ʘʥʪʠ-

ʛʝʥʘʤʠ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʢʨʦʚʽ ʽ ʧʨʦʭʦʜʷʪʴ ʯʝʨʝʟ ʟʘʟʥʘʯʝʥʠʡ ʦʨʛʘʥ [7, 

247]. ɼʦ ʽʤʫʥʥʦʛʦ ʘʧʘʨʘʪʫ ʩʝʣʝʟʽʥʢʠ ʥʘʣʝʞʘʪʴ ʣʽʤʬʘʪʠʯʥʽ ʚʫʟʣʠ, ʚʝʥʦʟʥʽ 

ʩʠʥʫʩʠ ʽ ʯʘʩʪʢʠ ʙʽʣʦʾ ʧʫʣʴʧʠ [163, 164, 220]. ʇʽʩʣʷ ʧʦʪʨʘʧʣʷʥʥʷ ʘʥʪʠʛʝʥʽʚ ʚ 

ʧʝʨʰʫ ʯʝʨʛʫ ʚ ʩʝʣʝʟʽʥʮʽ ʩʠʥʪʝʟʫʻʪʴʩʷ Ig M, ʥʘʩʪʫʧʥʠʤ ʝʪʘʧʦʤ ʻ ʘʢʪʠʚʘʮʽʷ 

ʣʤ̔ʬʦʮʠʪʽʚ ʚ ʾʾ ʙʽʣʽʡ ʧʫʣʴʧʽ [163, 212, 220]. 

ɿʛʽʜʥʦ ʜʦʩʣʽʜʞʝʥʴ ʅ.ɸ. ʂʣʠʤʝʥʢʦ, ɽ.ɸ. ʇʘʚʣʦʚʦʾ ʪʘ ɯ.ɺ. ʉʦʨʦʢʽʥʘ 

[77, 78] ʧʨʠ ʛʽʧʦʩʪʘʪʠʯʥʽʡ ʧʥʝʚʤʦʥʽʾ ʥʘ ʬʦʥʽ ʛʦʩʪʨʦʾ ʽ ʭʨʦʥʽʯʥʦʾ ʩʝʨʮʝʚʦʾ 

ʥʝʜʦʩʪʘʪʥʦʩʪʽ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʩʧʫʩʪʦʰʝʥʥʷ ʙʽʣʦʾ ʧʫʣʴʧʠ ʩʝʣʝʟʽʥʢʠ ʽ ʾʾ ʟʤʝ-

ʥʰʝʥʥʷ ʧʦʨʽʚʥʷʥʦ ʽʟ ʟʙʽʣʴʰʝʥʠʤ ʦʙʩʷʛʦʤ ʯʝʨʚʦʥʦʾ ʧʫʣʴʧʠ. ɺʽʜʤʽʯʘʻʪʴʩʷ 

ʟʤʝʥʰʝʥʥʷ ʱʽʣʴʥʦʩʪʽ ʨʦʟʪʘʰʫʚʘʥʥʷ ʢʣʽʪʠʥ ʧʨʠ ʥʝʟʥʘʯʥʦ ʟʤʽʥʝʥʦʤʫ ʢʣʽ-

ʪʠʥʥʦʤʫ ʩʢʣʘʜʽ. ɺʠʱʝʟʘʟʥʘʯʝʥʠʤ ʘʚʪʦʨʘʤ ʥʘʣʝʞʠʪʴ ʜʦʩʣʽʜʞʝʥʥʷ ʤʦʨʬʦ-

ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʩʪʘʥʫ ʩʝʣʝʟʽʥʢʠ ʚ ʜʠʥʘʤʽʮʽ ʭʨʦʥʽʯʥʦʛʦ ʽʤʫʥʥʦʛʦ ʟʘʧʘ- 
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ʣʝʥʥʷ ʽ ʧʨʠ ʜʽʾ ʥʘʣʦʢʩʦʥʫ [4]. 

ɸʥʘʣʦʛʽʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ g-ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʟ ʤʘʣʦʶ ʧʦʪʫʞ-

ʥʽʩʪʶ ʜʦʟʠ ʥʘ ʢʣʽʪʠʥʥʽ ʨʝʘʢʮʽʾ ʣʽʤʬʦʾʜʥʠʭ ʦʨʛʘʥʽʚ ʧʨʠ ʭʨʦʥʽʯʥʦʤʫ ʟʘʧʘ-

ʣʝʥʥʽ ʧʨʦʚʦʜʠʣʠ ʂʣʠʤʝʥʢʦ ʅ.ɸ., ʉʦʨʦʢʽʥʘ ɯ.ɺ. ʽ ɺʘʨʚʘʨʠʯʝʚʘ ʆ.ʉ. [79]. ɺ 

ʫʩʽʭ ʟʘʟʥʘʯʝʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʚʩʪʘʥʦʚʣʝʥʦ ʤʘʢʩʠʤʘʣʴʥʝ ʥʘʨʦʩʪʘʥʥʷ ʧʨʦ-

ʣʽʬʝʨʘʪʠʚʥʠʭ ʧʨʦʮʝʩʽʚ ʚ ʙʽʣʽʡ ʧʫʣʴʧʽ ʩʝʣʝʟʽʥʢʠ ʥʘ 28-ʫ ʜʦʙʫ ʩʧʦʩʪʝʨʝʞʝʥ-

ʥʷ. ʇʨʦ ʮʝ ʩʚʽʜʯʠʪʴ ʟʙʽʣʴʰʝʥʥʷ ʚʽʜʥʦʩʥʦʛʦ ʦʙôʻʤʫ ʙʽʣʦʾ ʧʫʣʴʧʠ ʪʘ ʱʽʣʴʥʦ-

ʩʪʽ ʢʣʽʪʠʥʥʠʭ ʝʣʝʤʝʥʪʽʚ ʚ ʣʽʤʬʘʪʠʯʥʠʭ ʚʫʟʣʠʢʘʭ, ʧʝʨʽʘʨʪʝʨʽʘʣʴʥʠʭ ʤʫʬ-

ʪʘʭ; ʧʦʩʠʣʝʥʥʷ ʚʠʨʘʞʝʥʦʩʪʽ ʤʘʢʨʦʬʘʛʘʣʴʥʦʾ ʨʝʘʢʮʽʾ; ʫʪʚʦʨʝʥʥʷ ʧʣʘʟʤʘʪʠʯ-

ʥʠʭ ʢʣʽʪʠʥ ʽ ʧʣʘʟʤʦʙʣʘʩʪʽʚ; ʧʦʩʠʣʝʥʥʷ ʘʧʦʧʪʦʟʫ ʩʝʣʝʟʽʥʢʦʚʦʛʦ ʣʽʤʬʦʾʜʥʦʛʦ 

ʢʦʤʧʦʥʝʥʪʘ [79-81]. ʄ. ʇ. ʂʦʚʘʣʴʩʴʢʠʡ ʪʘ ʽʥ. [83] ʚʠʟʥʘʯʠʣʠ ʧʦʜʽʙʥʽ ʤʦʨ-

ʬʦʬʫʥʢʮʽʦʥʘʣʴʥʽ ʟʤʽʥʠ ʩʝʣʝʟʽʥʢʠ ʚʥʘʩʣʽʜʦʢ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʧʦʨʪʘʣʴʥʦʾ 

ʛʽʧʝʨʪʝʥʟʽʾ. 

ʇʣʘʟʤʘʪʠʯʥʽ ʢʣʽʪʠʥʠ, ɺ- ʽ ʊ- ʣʽʤʬʦʮʠʪʠ, ʤʘʢʨʦʬʘʛʠ ʚʽʜʽʛʨʘʶʪʴ ʚʝʣʠ-

ʯʝʟʥʫ ʨʦʣʴ ʚ ʽʤʫʥʥʠʭ ʨʝʘʢʮʽʷʭ. ʈʷʜ ʥʘʫʢʦʚʠʭ ʨʦʙʽʪ ʧʨʠʩʚʷʯʝʥʦ ʜʦʩʣʽʜʞʝʥ-

ʥʶ ʩʪʨʫʢʪʫʨʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʩʝʣʝʟʽʥʢʠ, ʥʦʨʤʘʣʴʥʦʛʦ ʩʢʣʘʜʫ ʾʾ ʢʣʽʪʠʥ, ʤʦʨ-

ʬʦʬʫʥʢʮʽʦʥʘʣʴʥʠʤ ʟʤʽʥʘʤ ʣʽʤʬʦʾʜʥʦʾ ʪʢʘʥʠʥʠ ʧʽʩʣʷ ʚʚʝʜʝʥʥʷ ʘʥʪʠʛʝʥʫ 

[31, 32, 48, 49]. 

ɸ.ʉ. ɻʦʣʦʚʘʮʴʢʠʡ ʪʘ ʽʥ. [49], ʘ ʪʘʢʦʞ ɻʝʨʙʫʪ ɸ.ʆ. [43] ʚʩʪʘʥʦʚʠʣʠ, 

ʱʦ ʚʥʘʩʣʽʜʦʢ ʩʪʠʤʫʣʷʮʽʾ ʦʨʛʘʥʽʟʤʫ ʩʪʘʪʝʚʦʥʝʟʨʽʣʠʭ ʙʽʣʠʭ ʱʫʨʽʚ-ʩʘʤʮʽʚ 

ʥʦʨʤʘʣʴʥʠʤ ʽʤʫʥʦʛʣʦʙʫʣʽʥʦʤ ʣʶʜʠʥʠ ʧʨʦʪʷʛʦʤ 30 ʜʥʽʚ ʟʤʽʥʶʻʪʴʩʷ ʱʽʣʴ-

ʥʽʩʪʴ ʧʣʘʟʤʦʮʠʪʽʚ, ʣʽʤʬʦʮʠʪʽʚ ʽ ʤʘʢʨʦʬʘʛʽʚ ʙʽʣʦʾ ʧʫʣʴʧʠ ʩʝʣʝʟʽʥʢʠ. ɿʙʽʣʴ-

ʰʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʤʘʢʩʠʤʘʣʴʥʝ ʥʘ 7-ʫ ʜʦʙʫ ʧʽʩʣʷ ʘʥʪʠʛʝʥʥʦʾ ʜʽʾ. ɺʽʜʤʽʯʝʥʦ 

ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʤʘʣʠʭ ʣʽʤʬʦʮʠʪʽʚ ʫ ʩʪʨʫʢʪʫʨʥʠʭ ʢʦʤʧʦʥʝʥʪʘʭ ʙʽʣʦʾ 

ʧʫʣʴʧʠ ʩʝʣʝʟʽʥʢʠ, ʧʦʩʠʣʝʥʥʷ ʧʣʘʟʤʘʪʠʟʘʮʽʾ ʣʽʤʬʦʮʠʪʽʚ, ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴ-

ʢʦʩʪʽ ʧʣʘʟʤʦʮʠʪʽʚ ʽ çʘʢʪʠʚʥʠʭè ʤʘʢʨʦʬʘʛʽʚ. ʊʘʢʦʞ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʙʽʣʴ-

ʰʝʥʥʷ ʚʽʜʥʦʩʥʦʾ ʧʣʦʱʽ ʾʭ ʮʠʪʦʧʣʘʟʤʠ ʪʘ ʜʦʚʞʠʥʠ ʚʽʜʨʦʩʪʢʽʚ ʧʣʘʟʤʦʣʝʤʠ ʽ 

ʾʭ ʤʽʢʨʦʚʦʨʩʠʥʦʢ [43, 49]. ʂʽʣʴʢʽʩʪʴ ʽ ʱʽʣʴʥʽʩʪʴ ʤʘʣʠʭ ʣʽʤʬʦʮʠʪʽʚ ʫ ʢʨʘʡʦ-

ʚʽʡ ʟʦʥʽ ʤʘʢʩʠʤʘʣʴʥʘ ʥʘ 30-ʫ ʜʦʙʫ ʝʢʩʧʝʨʠʤʝʥʪʫ [43. 

ʅʘ ʚʚʝʜʝʥʥʷ ʘʥʪʠʛʝʥʫ ʪʘʢʦʞ ʩʝʣʝʟʽʥʢʘ ʨʝʘʛʫʻ ʟʤʽʥʦʶ ʢʽʣʴʢʦʩʪʽ ʪʫʯ- 
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ʥʠʭ ʢʣʽʪʠʥ: ʤʘʢʩʠʤʘʣʴʥʝ ʟʙʽʣʴʰʝʥʥʷ ʥʘ 2-ʫ ʜʦʙʫ ʽ ʧʦʩʪʫʧʦʚʝ ʟʥʠʞʝʥʥʷ ʜʦ 

ʥʦʨʤʘʣʴʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʥʘ 30-ʫ ʜʦʙʫ [31, 48, 73]. ɺʠʟʥʘʯʝʥʦ, ʱʦ ʘʥʪʠʛʝʥʥʘ 

ʩʪʠʤʫʣʷʮʽʷ ʦʨʛʘʥʽʟʤʫ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʬʘʟʦʚʠʭ ʟʤʽʥ ʚʽʜʥʦʩʥʠʭ ʧʣʦʱ ʢʦʤʧʦ-

ʥʝʥʪʽʚ ʙʽʣʦʾ ʧʫʣʴʧʠ ʩʝʣʝʟʽʥʢʠ ʫ ʣʘʙʦʨʘʪʦʨʥʠʭ ʪʚʘʨʠʥ ʪʘ ʱʽʣʴʥʦʩʪʽ ʾʭ ʢʣʽ-

ʪʠʥʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʷʢʽ ʤʘʶʪʴ ʚʽʢʦʚʫ ʟʘʣʝʞʥʽʩʪʴ. ʈʷʜ ʚʯʝʥʠʭ ʚʩʪʘʥʦʚʠʣʠ 

ʚʧʣʠʚ ʭʨʦʥʽʯʥʦʛʦ ʩʪʨʝʩʫ ʥʘ ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʊ- ʽ ɺ-ʣʽʤʬʦʮʠʪʽʚ ʫ ʩʝʣʝ-

ʟʽʥʮʽ [5, 28, 183, 194]. 

ʈʷʜ ʨʦʙʽʪ ʧʨʠʩʚʷʯʝʥʦ ʚʠʚʯʝʥʥʶ ʚʧʣʠʚʫ ʚʥʫʪʨʽʰʥʴʦʫʪʨʦʙʥʦʛʦ ʘʥʪʠ-

ʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ (ʚʥʫʪʨʽʰʥʴʦʧʣʽʜʥʝ, ʥʘʚʢʦʣʦʧʣʽʜʥʝ ʚʚʝʜʝʥʥʷ ʨʽʟʥʠʭ 

ʚʘʢʮʠʥ, ʽʥʬʽʢʫʚʘʥʥʷ ʧʘʪʦʛʝʥʥʠʤʠ ʛʨʠʙʘʤʠ ʽ ʤʽʢʨʦʦʨʛʘʥʽʟʤʘʤʠ) ʥʘ ʤʦʨʬʦ-

ʣʦʛʽ ʾʩʝʣʝʟʽʥʢʠ [30-32, 116]. ʅʘ 14-ʪʫ ʜʦʙʫ ʞʠʪʪʷ ʫ ʥʦʚʦʥʘʨʦʜʞʝʥʠʭ ʱʫʨʽʚ 

ʚʽʜʤʽʯʘʣʦʩʴ ʥʘʨʦʩʪʘʶʯʝ ʟʙʽʣʴʰʝʥʥʷ ʘʙʩʦʣʶʪʥʦʾ ʤʘʩʠ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʦʨ-

ʛʘʥʫ. ʅʘ 45-90-ʪʫ ʜʦʙʫ ʜʦʩʣʽʜʞʝʥʥʷ ʚʩʪʘʥʦʚʣʝʥʦ ʟʙʽʣʴʰʝʥʥʷ ʤʘʩʠ (ʧʝʨʝ-

ʚʘʞʥʦ ʧʽʩʣʷ ʥʘʚʢʦʣʦʧʣʽʜʥʦʛʦ ʚʚʝʜʝʥʥʷ ʘʥʪʠʛʝʥʫ) ʽ ʜʦʚʞʠʥʠ (ʧʝʨʝʚʘʞʥʦ 

ʧʽʩʣʷ ʚʥʫʪʨʽʰʥʴʦʫʪʨʦʙʥʦʛʦ ʚʚʝʜʝʥʥʷ ʘʥʪʠʛʝʥʫ) ʩʝʣʝʟʽʥʢʠ ʱʫʨʽʚ. 

ʖ.ʆ. ʇʽʤʝʥʦʚʘ [144] ʚʠʟʥʘʯʠʣʘ ʤʦʨʬʦʬʫʥʢʮʽʦʥʘʣʴʥʽ ʟʤʽʥʠ ʩʝʣʝʟʽʥʢʠ 

ʧʽʩʣʷ ʚʥʫʪʨʽʰʥʴʦʦʯʝʨʝʚʠʥʥʦʛʦ ʩʪʘʬʽʣʦʢʦʢʦʚʦʛʦ ʽʥʬʽʢʫʚʘʥʥʷ. ɺʩʪʘʥʦʚʣʝʥʽ 

ʩʪʨʫʢʪʫʨʥʽ ʟʤʽʥʠ ʚʣʘʩʪʠʚʽ ʽʤʫʥʥʠʤ ʨʝʘʢʮʽʷʤ ʛʫʤʦʨʘʣʴʥʦʛʦ ʪʠʧʫ. ɺʽʜʤʽʯʘ-

ʻʪʴʩʷ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʬʦʣʽʢʫʣʽʚ ʟ ʨʝʘʢʪʠʚʥʠʤʠ ʮʝʥʪʨʘʤʠ. 

ɹʘʛʘʪʴʤʘ ʘʚʪʦʨʘʤʠ ʜʦʩʣʽʜʞʫʚʘʚʩʷ ʚʧʣʠʚ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʬʘʢʪʦʨʽʚ 

ʩʪʨʝʩʫ ʥʘ ʤʦʨʬʦʣʦʛʽʶ ʩʝʣʝʟʽʥʢʠ ʱʫʨʽʚ. ɺ ʜʦʩʣʽʜʞʫʚʘʥʦʤʫ ʦʨʛʘʥʽ ʪʚʘʨʠʥ ʚ 

ʛʝʨʤʽʥʘʪʠʚʥʠʭ ʜʽʣʷʥʢʘʭ ʣʽʤʬʘʪʠʯʥʠʭ ʚʫʟʣʽʚ, ʚ ʧʝʨʽʘʨʪʝʨʽʘʣʴʥʠʭ ʣʽʤʬʘʪʠʯ-

ʥʠʭ ʧʽʭʚʘʭ, ʚ ʤʘʨʛʽʥʘʣʴʥʽʡ ʟʦʥʽ ʚʽʜʤʽʯʘʣʦʩʴ ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʤʘʣʠʭ ʣʽ-

ʤʬʦʮʠʪʽʚ ʪʘ ʟʙʽʣʴʰʝʥʥʷ ʚʤʽʩʪʫ ʫʰʢʦʜʞʝʥʠʭ, ʟʨʫʡʥʦʚʘʥʠʭ ʢʣʽʪʠʥ ʽ ʤʘʢʨʦ-

ʬʘʛʽʚ. ʋ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʴʥʦʶ ʛʨʫʧʦʶ ʚ ʩʝʣʝʟʽʥʮʽ ʪʚʘʨʠʥ ʚʠʷʚʣʝʥʦ 

ʟʤʝʥʰʝʥʥʷ ʱʽʣʴʥʦʩʪʽ ʨʦʟʪʘʰʫʚʘʥʥʷ ʢʣʽʪʠʥ ʚʽʜʥʦʩʥʦ ʦʜʠʥʠʮʽ ʧʣʦʱʽ (0,017 

ʤʤ ʢʚ.), ʱʦ ʤʦʞʝ ʩʚʽʜʯʠʪʠ ʧʨʦ ʧʨʦʷʚ ʩʪʨʝʩʽʥʜʫʢʦʚʘʥʦʾ ʨʝʘʢʮʽʾ çʢʣʽʪʠʥʥʦʛʦ 

ʩʧʫʩʪʦʰʝʥʥʷè. ʂʨʽʤ ʪʦʛʦ, ʤʦʨʬʦʣʦʛʽʯʥʽ ʟʤʽʥʠ ʙʫʣʠ ʙʽʣʴʰʝ ʚʠʨʘʞʝʥʽ ʚ ʛʨʫ-

ʧʽ ʱʫʨʽʚ, ʩʭʠʣʴʥʠʭ ʜʦ ʩʪʨʝʩʫ, ʧʦʨʽʚʥʷʥʦ ʟ ʛʨʫʧʦʶ ʧʨʦʛʥʦʩʪʠʯʥʦ ʩʪʽʡʢʦʶ 

ʜʦ ʩʪʨʝʩʽʚ [11, 71]. 
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ɺʚʝʜʝʥʥʷ ʽʤʫʥʦʩʫʧʨʝʩʦʨʘ ʮʠʢʣʦʬʦʩʬʘʥʘ ʚ ʜʦʟʫʚʘʥʥʽ 200 ʤʛ/ʢʛ ʤʘʩʠ 

ʚʠʢʣʠʢʘʻ ʯʝʨʝʟ ʪʠʞʜʝʥʴ ʟʤʝʥʰʝʥʥʷ ʤʘʩʠ ʩʝʣʝʟʽʥʢʠ ʥʘ 37,1% [75, 76]. ʇʦ-

ʯʠʥʘʶʯʠ ʽʟ ʧʝʨʰʦʛʦ ʜʥʷ ʚʚʝʜʝʥʥʷ ʧʨʝʧʘʨʘʪ ʧʨʠʛʥʽʯʫʻ ɺ-ʣʘʥʢʫ ʽʤʫʥʽʪʝʪʫ, 

ʱʦ ʧʨʦʷʚʣʷʻʪʴʩʷ ʧʨʠʛʥʽʯʝʥʥʷʤ ʧʨʦʮʝʩʽʚ ʧʨʦʣʽʬʝʨʘʮʽʾ ʽ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ 

ʧʣʘʟʤʦʮʠʪʽʚ [186]. ʇʦʜʽʙʥʠʤ ʯʠʥʦʤ ʛʽʜʨʦʢʦʨʪʠʟʦʥ ʚʧʣʠʚʘʻ ʥʘ ʦʨʛʘʥʦʤʝʪ-

ʨʠʯʥʽ ʧʦʢʘʟʥʠʢʠ ʩʝʣʝʟʽʥʢʠ [161]. 

ʆ.ɸ. ʃʝʙʝʜʠʥʩʴʢʘ ʪʘ ʽʥ. [108] ʚʩʪʘʥʦʚʠʣʠ, ʱʦ ʧʽʩʣʷ ʽʥôʻʢʮʽʾ ʽʤʫʥʦʤʦ-

ʜʫʣʷʪʦʨʽʚ ʙʘʢʪʝʨʽʘʣʴʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʚ ʩʝʣʝʟʽʥʮʽ ʚʠʟʥʘʯʘʶʪʴʩʷ ʪʘʢʽ ʟʤʽʥʠ: 

ʟʙʽʣʴʰʝʥʥʷ ʽ ʟʣʠʪʪʷ ʚʫʟʣʠʢʽʚ, ʷʢʽ ʤʽʩʪʷʪʴ ʚʝʣʠʢʽ ʛʝʨʤʽʥʘʪʠʚʥʽ ʮʝʥʪʨʠ (ʧʽʜ 

ʚʧʣʠʚʦʤ ʙʘʛʘʪʦʢʦʤʧʦʥʝʥʪʥʦʾ ʚʘʢʮʠʥʠ ɯʤʫʥʦʚʘʢ); ʛʽʧʝʨʝʤʽʷ ʯʝʨʚʦʥʦʾ ʧʫʣʴ-

ʧʠ ʽ ʧʝʨʝʚʘʞʘʥʥʷ ʾʾ ʥʘʜ ʙʽʣʦʶ (ʧʽʜ ʚʧʣʠʚʦʤ ʩʪʘʬʽʣʦ-ʧʨʦʪʝʡʥʦ-ʩʠʥʴʦʛʥʽʡʥʦʾ 

ʨʽʜʢʦʾ ʚʘʢʮʠʥʠ); ʟʙʽʣʴʰʝʥʥʷ ʚʫʟʣʠʢʽʚ ʽ ʣʽʤʬʘʪʠʟʘʮʽʷ ʯʝʨʚʦʥʦʾ ʧʫʣʴʧʠ (ʧʽʜ 

ʚʧʣʠʚʦʤ ʩʪʘʬʽʣʦʢʦʢʦʚʦʾ ʚʘʢʮʠʥʠ). 

ɺ.ɻ. ʂʦʚʝʰʥʽʢʦʚ, ɭ.ɸ. ʉʪʘʮʝʥʢʦ ʪʘ ɽ.ʂ. ʅʫʞʥʘ [89] ʪʘ ʉʪʘʮʝʥʢʦ ɭ.ɸ. 

[162] ʜʦʩʣʽʜʠʣʠ ʚʧʣʠʚ ʙʽʬʦʩʬʦʥʘʪʫ "ɿʦʤʝʪʘ" ʥʘ ʩʪʨʫʢʪʫʨʥʽ ʟʤʽʥʠ ʩʝʣʝʟʽʥʢʠ 

ʱʫʨʽʚ. ɺʩʪʘʥʦʚʣʝʥʦ ʟʙʽʣʴʰʝʥʥʷ ʚʩʽʭ ʩʪʨʫʢʪʫʨʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʩʝʣʝʟʽʥʢʠ ʫ 

ʚʠʛʣʷʜʽ ʾʾ ʛʽʧʝʨʬʫʥʢʮʽʾ. ʆʩʦʙʣʠʚʦ ʚʝʣʠʢʽ ʟʤʽʥʠ ʤʘʣʠ ʤʽʩʮʝ ʚ ʤʘʥʪʽʡʥʽʡ ʟʦʥʽ 

ʣʽʤʬʘʪʠʯʥʠʭ ʚʫʟʣʠʢʽʚ ʩʝʣʝʟʽʥʢʠ, ʱʦ ʜʦʟʚʦʣʷʻ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ ʧʨʦ ʧʦʩʠ-

ʣʝʥʥʷ ʫʪʚʦʨʝʥʥʷ ʘʥʪʠʪʽʣ ʽ ʘʢʪʠʚʽʟʘʮʽʶ ʛʫʤʦʨʘʣʴʥʦʾ ʣʘʥʢʠ ʽʤʫʥʽʪʝʪʫ. ɿʘʟʥʘ-

ʯʝʥʽ ʟʤʽʥʠ ʩʪʘʚʘʣʠ ʧʦʤʽʪʥʠʤʠ ʯʝʨʝʟ ʪʠʞʜʝʥʴ ʚʽʜ ʧʦʯʘʪʢʫ ʜʦʩʣʽʜʞʝʥʥʷ ʽ 

ʙʫʣʠ ʥʘʡʙʽʣʴʰʠʤʠ ʜʦ 3-ʛʦ ʤʽʩʷʮʷ. ʏʝʨʝʟ 60 ʜʽʙ ʨʝʘʜʘʧʪʘʮʽʾ ʤʦʨʬʦʤʝʪʨʠʯʥʽ 

ʧʦʢʘʟʥʠʢʠ ʥʘʙʣʠʞʘʣʠʩʴ ʜʦ ʢʦʥʪʨʦʣʴʥʠʭ.  

ʆ.ɺ. ɿʣʦʙʽʥʘ ʪʘ ʽʥ. [70] ʚʩʪʘʥʦʚʠʣʠ, ʱʦ ʧʨʠ ʚʚʝʜʝʥʥʽ ʱʫʨʘʤ ʥʘʥʦʯʘʩ-

ʪʦʢ ʟʦʣʦʪʘ ʚ ʢʦʥʮʝʥʪʨʘʮʽʾ 57 ʤʢʛ/ʤʣ ʥʘ 15-ʫ ʜʦʙʫ ʚ ʧʝʨʽʘʨʪʝʨʽʘʣʴʥʽʡ ʽ ʤʘʨ-

ʛʽʥʘʣʴʥʽʡ ʟʦʥʘʭ ʨʝʻʩʪʨʫʻʪʴʩʷ ʟʙʽʣʴʰʝʥʘ ʢʽʣʴʢʽʩʪʴ ʤʘʣʠʭ ʽ ʩʝʨʝʜʥʽʭ ʣʽʤʬʦ-

ʮʠʪʽʚ, ʘ ʚ ʛʝʨʤʽʥʘʪʠʚʥʠʭ ʮʝʥʪʨʘʭ ï ʢʣʽʪʠʥ ʟ ʬʽʛʫʨʘʤʠ ʤʽʪʦʟʫ ʪʘ ʽʤʫʥʦʙʣʘʩ-

ʪʽʚ. ʂʽʣʴʢʽʩʥʽ ʧʦʢʘʟʥʠʢʠ ʤʘʣʠ ʪʝʥʜʝʥʮʽʶ ʜʦ ʟʤʝʥʰʝʥʥʷ ʚʞʝ ʯʝʨʝʟ 30 ʜʽʙ 

ʝʢʩʧʝʨʠʤʝʥʪʫ. ɿʘʟʥʘʯʝʥʽ ʟʤʽʥʠ ʚʢʘʟʫʶʪʴ ʥʘ ʘʢʪʠʚʘʮʽʶ ʧʨʦʮʝʩʽʚ ʤʽʛʨʘʮʽʾ, 

ʧʨʦʣʽʬʝʨʘʮʽʾ ʽ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʽʤʫʥʦʢʦʤʧʝʪʝʥʪʥʠʭ ʢʣʽʪʠʥ, ʱʦ ʪʘʢʦʞ 

ʟʥʘʡʰʣʦ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʥʘ ʧʦʜʽʙʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʽʟ ʚʚʝʜʝʥʥʷʤ ʪʦʢʩʠʯʥʠʭ 
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ʜʦʟ ʩʝʣʝʥʽʪʫ ʥʘʪʨʽʶ, ʤʽʜʽ ʪʘ ʢʘʪʽʦʥʽʚ ʩʚʠʥʮʶ [147, 155]. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ 

ʚʚʝʜʝʥʥʷ ʢʘʪʽʦʥʽʚ ʢʘʜʤʽʶ ʥʝ ʚʠʢʣʠʢʘʻ ʟʘʛʘʣʴʥʦʾ ʽʤʫʥʦʣʦʛʽʯʥʦʾ ʨʝʘʢʮʽʾ, ʘ 

ʟʜʽʡʩʥʶʻ ʧʨʷʤʠʡ ʪʦʢʩʠʯʥʠʡ ʚʧʣʠʚ ʥʘ ʩʝʣʝʟʽʥʢʦʚʫ ʪʢʘʥʠʥʫ. 

ʇʽʜ ʚʧʣʠʚʦʤ ʛʽʧʝʨʛʨʘʚʽʪʘʮʽʾ ʟʤʽʥʶʶʪʴʩʷ ʤʽʛʨʘʮʽʡʥʽ ʽ ʘʜʛʝʟʠʚʥʽ ʚʣʘʩ-

ʪʠʚʦʩʪʽ ʣʽʤʬʦʮʠʪʽʚ ʚ ʊ-ʟʘʣʝʞʥʠʭ ʟʦʥʘʭ ʩʝʣʝʟʽʥʢʠ ʱʫʨʽʚ. ʅʘʡʙʽʣʴʰʠʡ ʧʨʦ-

ʷʚ ʟʤʽʥ ʚʽʜʤʽʯʘʻʪʴʩʷ ʧʽʩʣʷ 30-ʢʨʘʪʥʦʛʦ ʛʽʧʝʨʛʨʘʚʽʪʘʮʽʡʥʦʛʦ ʚʧʣʠʚʫ. ɺʽʜʤʽ-

ʯʘʻʪʴʩʷ ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʥʝʜʠʬʝʨʝʥʮʽʡʦʚʘʥʠʭ ʢʣʽʪʠʥ, ʤʘʢʨʦʬʘʛʽʚ, ʢʣʽ-

ʪʠʥ ʟ ʬʦʨʤʘʤʠ ʤʽʪʦʟʘ ʪʘ ʟʙʽʣʴʰʝʥʥʷ ʜʝʩʪʨʫʢʪʦʚʘʥʠʭ ʢʣʽʪʠʥ ʚ ʫʩʽʭ ʟʦʥʘʭ 

ʙʽʣʦʾ ʧʫʣʴʧʠ [120-122. 

ɿʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʥʘʫʢʦʚʮʽʚ ʜʦʩʣʽʜʞʫʚʘʣʠ ʤʦʨʬʦʣʦʛʽʶ ʩʝʣʝʟʽʥʢʠ ʧʽʩ-

ʣʷ ʚʧʣʠʚʫ ʤʘʣʠʭ ʜʦʟ ʽʦʥʽʟʫʶʯʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ. ʅʘ 5-10-ʪʫ ʜʦʙʫ ʧʽʩʣʷ 

ʨʘʜʽʘʮʽʡʥʦʛʦ ʚʧʣʠʚʫ ʚ ʜʦʟʽ 0,2 ɻʨ ʚʽʜʤʽʯʘʣʠʩʴ ʷʚʠʱʘ ʘʧʦʧʪʦʟʫ ʣʽʤʬʦʮʠʪʽʚ 

ʛʝʨʤʽʥʘʪʠʚʥʠʭ ʟʦʥ, ʧʦʻʜʥʘʥʦʛʦ ʽʟ ʤʽʪʦʭʦʥʜʨʽʘʣʴʥʠʤʠ ʟʤʽʥʘʤʠ, ʪʘ ʫʣʴʪʨʘ-

ʩʪʨʫʢʪʫʨʥʽ ʦʟʥʘʢʠ ʘʢʪʠʚʥʦʩʪʽ ʬʘʛʦʮʠʪʽʚ [124, 256, 261]. ʊʘʢʦʞ ʚʽʜʤʽʯʘʣʦʩʴ 

ʟʤʦʨʱʫʚʘʥʥʷ ʽ ʟʤʝʥʰʝʥʥʷ ʣʽʥʽʡʥʠʭ ʨʦʟʤʽʨʽʚ ʢʣʽʪʠʥ, ʨʦʟʰʠʨʝʥʥʷ ʢʘʥʘʣʴʮʽʚ 

ʛʨʘʥʫʣʷʨʥʦʾ ʝʥʜʦʧʣʘʟʤʘʪʠʯʥʦʾ ʩʽʪʢʠ, ʚʦʣʦʢʥʠʩʪʘ ʢʦʥʜʝʥʩʘʮʽʷ ʮʠʪʦʧʣʘʟʤʘ-

ʪʠʯʥʦʛʦ ʤʘʪʨʠʢʩʫ, ʧʦʤʽʨʥʝ ʨʫʡʥʫʚʘʥʥʷ ʯʘʩʪʠʥʠ ʤʽʪʦʭʦʥʜʨʽʡ. ʅʘ ʥʘʧʽʚʪʦʥ-

ʢʠʭ ʟʨʽʟʘʭ ʛʝʨʤʽʥʘʪʠʚʥʽ ʮʝʥʪʨʠ ʣʽʤʬʘʪʠʯʥʠʭ ʚʫʟʣʠʢʽʚ ʙʽʣʦʾ ʧʫʣʴʧʠ ʩʝʣʝʟʽ-

ʥʢʠ ʟʥʘʯʥʦ ʨʦʟʨʽʜʞʝʥʽ [170, 251]. 

ɸ.ɸ. ʉʢʣʦʙʦʞʘʥʩʴʢʠʡ, ɺ.ʅ. ʃʝʩʦʚʠʡ ʪʘ ɽ.ʄ. ʄʘʤʦʪʶʢ [158] ʟʘʩʪʦ-

ʩʦʚʫʚʘʣʠ ʫ ʜʦʩʣʽʜʞʝʥʥʽ ʩʫʙʣʝʪʘʣʴʥʽ ʜʦʟʠ (5,8-6 ɻʨ) ʽ ʚʩʪʘʥʦʚʠʣʠ, ʱʦ ʤʦʨ-

ʬʦʣʦʛʽʯʥʽ ʟʤʽʥʠ ʚ ʩʝʣʝʟʽʥʮʽ ʪʚʘʨʠʥ ʚʠʨʘʞʝʥʽ ʙʽʣʴʰʝ ʧʦʨʽʚʥʷʥʦ ʽʟ ʟʤʽʥʘʤʠ 

ʧʽʜ ʚʧʣʠʚʦʤ ʤʘʣʠʭ ʜʦʟ. ʅʘ ʰʦʩʪʫ ʜʦʙʫ ʧʽʩʣʷ ʪʦʪʘʣʴʥʦʛʦ ʍ-ʦʧʨʦʤʽʥʝʥʥʷ 

ʧʨʦʪʷʛʦʤ 10-ʪʠ ʜʽʙ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʥʠʞʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʊ-ʣʽʤʬʦʮʠʪʽʚ ʽ ʥʝʡ-

ʪʨʦʬʽʣʽʚ. ɸʥʘʣʦʛʽʯʥʽ ʨʝʟʫʣʴʪʘʪʠ, ʷʢʽ ʩʚʽʜʯʘʪʴ ʧʨʦ ʧʨʦʛʨʝʩʫʶʯʠʡ ʽʤʫʥʦʜʝ-

ʬʽʮʠʪʥʠʡ ʩʪʘʥ ʧʽʩʣʷ ʧʨʦʤʝʥʝʚʦʛʦ ʫʨʘʞʝʥʥʷ ʽ ʜʽʾ ʣʘʟʝʨʫ ʦʪʨʠʤʘʣʠ ʡ ʽʥʰʽ 

ʥʘʫʢʦʚʮʽ [83]. ʉʫʙʣʝʪʘʣʴʥʽ ʜʦʟʠ ʽʦʥʽʟʫʶʯʦʛʦ ʦʧʨʦʤʽʥʝʥʥʷ ʟʛʫʙʥʦ ʚʧʣʠʚʘ-

ʶʪʴ ʥʘ ʩʪʘʥ ʢʣʽʪʠʥʥʠʭ ʤʝʤʙʨʘʥ (ʟʦʢʨʝʤʘ ʤʝʤʙʨʘʥ ʣʽʟʦʩʦʤ) [177]. 

ɼ.ɽ. ɻʨʠʛʦʨʝʥʢʦ, ʄ.ʈ. ʉʘʧʽʥ ʽ ɹ.ʉ. ʌʝʜʦʨʝʥʢʦ [52] ʪʘ ʏʘʚʘ ʉ. ɺ. ʽ 

ʖ.ɺ. ɹʫʢʣʽʩ [170] ʜʦʩʣʽʜʞʫʚʘʣʠ ʣʽʤʬʦʮʠʪʦʧʦʝʟ ʽ ʮʠʪʦʘʨʭʽʪʝʢʪʦʥʽʢʫ ʙʽʣʦʾ 
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ʧʫʣʴʧʠ ʤʠʰʝʡ ʧʽʩʣʷ ʚʞʠʚʘʥʥʷ "ʣʝʛʢʦʾ ʚʦʜʠ" ʽ ʛʘʤʤʘ-ʦʧʨʦʤʽʥʝʥʥʷ. ʇʽʩʣʷ 

ʦʧʨʦʤʽʥʝʥʥʷ ʟʤʝʥʰʫʻʪʴʩʷ ʢʽʣʴʢʽʩʪʴ ʙʣʘʩʪʽʚ, ʧʣʘʟʤʦʮʠʪʽʚ ʽ ʢʣʽʪʠʥ ʟ ʢʘʨʪʠ-

ʥʘʤʠ ʤʽʪʦʟʽʚ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʟʥʠʞʝʥʥʷ ʛʫʤʦʨʘʣʴʥʦʛʦ ʽʤʫʥʽʪʝʪʫ. ʊʨʠʚʘʣʝ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʃɺ ʦʙʤʝʞʫʻ ʨʫʡʥʫʚʘʥʥʷ ʢʣʽʪʠʥ ʽ ʩʪʠʤʫʣʶʻ ʚʽʜʥʦʚʥʽ ʧʨʦʮʝʩʠ 

ʚ ʣʽʤʬʦʾʜʥʽʡ ʪʢʘʥʠʥʽ ʩʝʣʝʟʽʥʢʠ ʤʠʰʝʡ. ʎʝ ʩʧʨʠʷʻ ʟʙʝʨʝʞʝʥʥʶ ʧʦʧʫʣʷʮʽʾ 

ʤʘʣʠʭ ʣʽʤʬʦʮʠʪʽʚ ʯʝʨʝʟ 1-3 ʜʦʙʠ ʧʽʩʣʷ ʦʧʨʦʤʽʥʝʥʥʷ ʚʝʣʠʯʠʥʦʶ 50 ʨʘʜ.  

ɺʠʱʝʟʘʟʥʘʯʝʥʘ ʛʨʫʧʘ ʚʯʝʥʠʭ ʜʦʩʣʽʜʞʫʚʘʣʠ ʚʧʣʠʚ ʜʝʛʽʜʨʘʪʘʮʽʾ [64] ʽ 

ʛʽʧʝʨʛʨʘʚʽʪʘʮʽʾ [122] ʥʘ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʽʦʥʘʣʴʥʫ ʦʨʛʘʥʽʟʘʮʽʶ ʩʝʣʝʟʽʥʢʠ 

ʱʫʨʽʚ. ɿʥʝʚʦʜʥʝʥʥʷ ʦʨʛʘʥʽʟʤʫ ʱʫʨʽʚ ʧʨʦʪʷʛʦʤ 3 ʽ 6 ʜʽʙ ʚʠʢʣʠʢʘʻ ʟʥʘʯʥʽ 

ʟʤʽʥʠ ʚ ʤʽʢʨʦʪʦʧʦʛʨʘʬʽʾ ʽ ʫ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ ʧʦʧʫʣʷʮʽʾ ʣʽʤʬʦʾʜʥʠʭ ʢʣʽʪʠʥ ʫ 

ʙʽʣʽʡ ʧʫʣʴʧʽ ʩʝʣʝʟʽʥʢʠ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʙʣʘʩʪ-ʪʨʘʥʩʬʦʨʤʘʮʽʶ, ʽʤʫʥʦʮʠʪʦ-

ʧʦʝʟ, ʧʨʠʛʥʽʯʝʥʥʷ ʣʽʤʬʦʮʠʪʦʧʦʝʟʫ. ʆʟʥʘʢʠ ʢʦʤʧʝʥʩʘʪʦʨʥ ̔ʨʝʘʢʮʽʾ ʚ ʣʽʤʬʦ-

ʾʜʥʽʡ ʪʢʘʥʠʥʽ ʦʨʛʘʥʫ ʥʘ 10 ʜʦʙʫ ʜʝʛʽʜʨʘʪʘʮʽʾ ʧʝʨʝʙʽʛʘʶʪʴ ʥʘ ʪʣʽ ʨʽʟʢʠʭ ʟʤʽʥ 

ʚ ʩʫʜʠʥʥʦʤʫ ʨʫʩʣʽ. ʎʝ ʩʧʨʠʯʠʥʶ̒  ʟʘʩʪʽʡʥʽ ʷʚʠʱʘ ʚ ʯʝʨʚʦʥʽʡ ʧʫʣʴʧʽ ʪʘ ʧʦ-

ʨʫʰʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʩʝʣʝʟʽʥʢʠ [64]. 

ɻʽʧʝʨʛʨʘʚʽʪʘʮʽʷ ʚʠʢʣʠʢʘʻ ʟʤʝʥʰʝʥʥʷ ʰʠʨʠʥʠ ʧʝʨʽʘʨʪʝʨʽʘʣʴʥʠʭ ʣʽʤ-

ʬʦʾʜʥʠʭ ʤʫʬʪ ʽ ʣʽʤʬʦʾʜʥʠʭ ʚʫʟʣʠʢʽʚ, ʨʦʟʰʠʨʝʥʥʷ ʤʘʨʛʽʥʘʣʴʥʠʭ ʟʦʥ, ʟʥʠʢ-

ʥʝʥʥʷ ʩʝʣʝʟʽʥʢʦʚʠʭ ʣʽʤʬʦʾʜʥʠʭ ʚʫʟʣʠʢʽʚ ʟ ʛʝʨʤʽʥʘʪʠʚʥʠʤʠ ʮʝʥʪʨʘʤʠ, ʱʦ 

ʩʚʽʜʯʠʪʴ ʧʨʦ ʧʨʠʛʥʽʯʝʥʥʷ ʙʣʘʩʪʪʨʘʥʩʬʦʨʤʘʮʽʾ, ʣʽʤʬʦʮʠʪʦʧʦʝʟʫ ʪʘ ʨʝʧʨʦ-

ʜʫʢʪʠʚʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʢʣʽʪʠʥ. ɺʽʜʤʽʯʘʻʪʴʩʷ ʟʙʽʣʴʰʝʥʥʷ ʧʝʨʝʚʘʞʥʦ ʥʝʟʨʽʣʠʭ 

ʬʦʨʤ ʧʣʘʟʤʦʮʠʪʽʚ ʧʝʨʽʘʨʪʝʨʽʘʣʴʥʠʭ ʣʽʤʬʦʾʜʥʠʭ ʤʫʬʪ. ʋ ʚʽʜʧʦʚʽʜʴ ʥʘ ʟʛʫ-

ʙʥʫ ʜʽʶ ʛʽʧʝʨʛʨʘʚʽʪʘʮʽʾ ʥʘ ʣʽʤʬʦʾʜʥʫ ʪʢʘʥʠʥʫ ʩʝʣʝʟʽʥʢʠ ʱʫʨʽʚ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʢʦʤʧʝʥʩʘʪʦʨʥʘ ʧʝʨʝʙʫʜʦʚʘ ʤʘʨʛʽʥʘʣʴʥʠʭ ʟʦʥ [122]. 

ɺʧʣʠʚ ʪʝʨʤʽʯʥʠʭ ʬʘʢʪʦʨʽʚ ʥʘ ʦʨʛʘʥʽʟʤ ʧʨʠʚʝʨʪʘʻ ʚʝʣʠʯʝʟʥʫ ʫʚʘʛʫ 

ʙʘʛʘʪʴʦʭ ʥʘʫʢʦʚʮʽʚ [26, 72, 111, 130, 185], ʦʩʢʽʣʴʢʠ ʚʠʩʦʢʘ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘ-

ʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚʧʣʠʚʘʻ ʥʘ ʦʨʛʘʥʽʟʤ ʣʶʜʠʥʠ ʚ ʧʨʠʨʦʜʥʠʭ ʫʤʦ-

ʚʘʭ, ʥʘ ʨʽʟʥʠʭ ʚʠʨʦʙʥʠʮʪʚʘʭ ʽ ʩʧʨʠʯʠʥʷʻ ʟʤʽʥʫ ʡʦʛʦ ʤʦʨʬʦʬʫʥʢʮʽʦʥʘʣʴʥʠʭ 

ʦʩʦʙʣʠʚʦʩʪʝʡ. 

ʄʦʨʬʦʣʦʛʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʩʝʣʝʟʽʥʢʠ ʥʘ ʪʣʽ ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʚʧʣʠʚʫ 

ʭʨʦʥʽʯʥʦʾ ʛʽʧʝʨʪʝʨʤʽʾ ʽ ʬʽʟʠʯʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʜʦʩʠʪʴ ʘʢʪʫʘʣʴʥ ̔ʦʩʢʽʣʴʢʠ  
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ʟʘʟʥʘʯʝʥʽ ʬʘʢʪʦʨʠ ʻ ʘʢʪʠʚʥʠʤʠ ʩʪʨʝʩʦʨʘʤʠ ʜʣʷ ʦʨʛʘʥʽʟʤʫ [204]. 

ʈʷʜ ʥʘʫʢʦʚʮʽʚ ʜʦʩʣʽʜʞʫʚʘʣʠ ʚʧʣʠʚ ʛʫʤʽʥʦʚʠʭ ʩʧʦʣʫʢ ʽ ʛʽʧʦʢʩʽʾ [168, 

239] ʥʘ ʤʦʨʬʦʣʦʛʽʶ ʩʝʣʝʟʽʥʢʠ ʫ ʧʣʦʜʽʚ ʽ ʚʘʛʽʪʥʠʭ ʩʘʤʠʮʴ ʱʫʨʽʚ. ɺʩʪʘʥʦʚ-

ʣʝʥʦ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʢʣʽʪʠʥ-ʧʦʧʝʨʝʜʥʠʮʴ ʝʨʠʪʨʦ-ʽ ʛʨʘʥʫʣʦʮʠʪʦʟʘ, 

ʙʣʘʩʪʽʚ, ʧʨʠʩʢʦʨʝʥʥ̫ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʩʫʜʠʥ. ɺ ʜʦʩʣʽʜʞʫʚʘʥʦʤʫ ʦʨʛʘʥʽ 

ʩʘʤʦʢ ʚʽʜʤʽʯʘʣʦʩʴ ʟʙʽʣʴʰʝʥʥʷ ʦʙôʻʤʫ ʙʽʣʦʾ ʧʫʣʴʧʠ, ʢʽʣʴʢʽʩʪʴ ʜʠʬʝʨʝʥʮʽʡʦ-

ʚʘʥʠʭ ʣʽʤʬʦʮʠʪʽʚ, ʤʘʢʨʦʬʘʛʽʚ, ʧʣʘʟʤʦʮʠʪʽʚ; ʧʦʩʠʣʝʥʥʷ ʢʨʦʚʦʧʦʩʪʘʯʘʥʥʷ 

ʯʝʨʚʦʥʦʾ ʧʫʣʴʧʠ, ʛʽʧʝʨʧʣʘʟʽʷ ɺ-ʟʦʥ, ʘʢʪʠʚʘʮʽʷ ʛʝʤʦʧʦʝʟʫ ʽ ʧʦʩʠʣʝʥʥʷ ʤʽʪʦ-

ʪʠʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʩʝʣʝʟʽʥʢʦʚʠʭ ʢʣʽʪʠʥ. 

ɿʘ ʢʦʨʜʦʥʦʤ ʜʦʩʪʘʪʥʴʦ ʰʠʨʦʢʦ ʜʦʩʣʽʜʞʫʻʪʴʩʷ ʚʧʣʠʚ ʨʽʟʥʦʤʘʥʽʪʥʠʭ 

ʢʩʝʥʦʙʽʦʪʠʢʽʚ ʥʘ ʤʦʨʬʦʣʦʛʽʶ ʩʝʣʝʟʽʥʢʠ [192, 195, 232]. ɺ.ʄ. ɺʦʣʦʰʠʥ [30] 

ʜʦʩʣʽʜʠʚ ʽʥʛʘʣʷʮʽʡʥʠʡ ʚʧʣʠʚ ʪʦʣʫʦʣʫ ʥʘ ʛʽʩʪʦʣʦʛʽʯʥʫ ʙʫʜʦʚʫ ʩʝʣʝʟʽʥʢʠ. 

ɺʩʪʘʥʦʚʣʝʥʦ ʜʦʩʪʦʚʽʨʥʝ ʟʙʽʣʴʰʝʥʥʷ ʚʽʜʩʦʪʢʦʚʦʛʦ ʚʤʽʩʪʫ ʙʽʣʦʾ ʧʫʣʴʧʠ ʥʘ ʾʾ 

ʛʽʩʪʦʣʦʛʽʯʥʠʭ ʧʨʝʧʘʨʘʪʘʭ ʽ ʚʽʜʧʦʚʽʜʥʦ ʟʙʽʣʴʰʝʥʥʷ ʽʥʜʝʢʩʫ ʚʽʜʥʦʰʝʥʥʷ ʙʽ-

ʣʦʾ ʧʫʣʴʧʠ ʜʦ ʯʝʨʚʦʥʦʾ. ʇʨʠʚʝʨʪʘʻ ʫʚʘʛʫ ʟʙʽʣʴʰʝʥʥʷ ʧʣʦʱʽ ʛʝʨʤʽʥʘʪʠʚʥʠʭ 

ʮʝʥʪʨʽʚ ʣʽʤʬʘʪʠʯʥʠʭ ʚʫʟʣʠʢʽʚ ʩʝʣʝʟʽʥʢʠ ʪʘ ʤʘʨʛʽʥʘʣʴʥʦʾ ʟʦʥʠ. ɺ ʯʝʨʚʦʥʽʡ 

ʧʫʣʴʧʽ ʚʩʪʘʥʦʚʣʝʥʦ ʟʙʽʣʴʰʝʥʥ ̫ʢʽʣʴʢʦʩʪ̔ ʤʝʛʘʢʘʨʽʦʮʠʪʽʚ ʽ ʜʽʣʷʥʦʢ ʝʢʩʪʨʘ-

ʤʝʜʫʣʷʨʥʦʛʦ ʢʨʦʚʦʪʚʦʨʝʥʥʷ ʝʨʠʪʨʦʾʜʥʦʛʦ ʪʘ ʤʽʻʣʦʾʜʥʦʛʦ ʪʠʧʽʚ. 

ʆ.ʂ. ʅʫʞʥʘ, ʃ.ʖ. ʉʘʥʴʢʦʚʘ ʪʘ ɽ.ʉ. ʉʦʣʦʜʢʘ [128] ʽ ʨʷʜ ʥʘʫʢʦʚʮʽʚ 

ʜʦʩʣʽʜʞʫʚʘʣʘ ʟʛʽʜʥʦ ʽʟ ʨʦʟʨʦʙʣʝʥʠʤ ʘʣʛʦʨʠʪʤʦʤ [14, 53, 74, 156] ʤʦʨʬʦʤʝ-

ʪʨʠʯʥʽ ʟʤʽʥʠ ʩʝʣʝʟʽʥʢʠ ʱʫʨʽʚ ʧʽʩʣʷ ʪʠʤʝʢʪʦʤʽʾ, ʚʚʝʜʝʥʥʷ ʛʽʜʨʦʢʦʨʪʠʟʦʥʫ, 

ʜʝʢʩʘʤʝʪʘʟʦʥʫ (ʤʦʜʝʣʴ ʽʤʫʥʦʜʝʬʽʮʠʪʘ), ʧʽʩʣʷ ʚʚʝʜʝʥʥʷ ʪʠʤʦʛʝʥʘ ʽ ʜʝʢʘʨʽʩʘ 

(ʫʤʦʚʠ ʽʤʫʥʦʩʪʠʤʫʣʷʮʽʾ) ʽ ʧʽʩʣʷ ʪʠʤʝʢʪʦʤʽʾ ʟ ʥʘʩʪʫʧʥʦʶ ʢʦʨʝʢʮʽʻʶ ʪʠʤʦ-

ʛʝʥʦʤ ʽ ʜʝʢʘʨʽʩʦʤ (ʫʤʦʚʠ ʽʤʫʥʦʢʦʨʝʢʮʽʾ). ɺʩʪʘʥʦʚʣʝʥʽ ʟʥʘʯʥʽ ʤʦʨʬʦʬʫʥʢ-

ʮʽʦʥʘʣʴʥʽ ʧʝʨʝʙʫʜʦʚʠ ʩʝʣʝʟʽʥʢʠ: ʧʽʩʣʷ ʪʠʤʝʢʪʦʤʽʾ ï ʟʤʝʥʰʝʥʥʷ ʚʩʽʭ ʦʨʛʘ-

ʥʦʤʝʪʨʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʽ ʧʣʦʱʽ ʧʝʨʽʘʨʪʝʨʽʘʣʴʥʦʾ ʟʦʥʠ; ʧʽʩʣʷ ʚʚʝʜʝʥʥʷ ʪʠ-

ʤʦʛʝʥʘ ʽ ʜʝʢʘʨʽʩʘ ï ʟʙʽʣʴʰʝʥʥʷ ʚʩʽʭ ʦʨʛʘʥʦʤʝʪʨʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʽ ʧʣʦʱʽ 

ʛʝʨʤʽʥʘʪʠʚʥʠʭ ʮʝʥʪʨʽʚ. 

ɺʠʟʥʘʯʝʥʽ ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʥʽ ʟʤʽʥʠ ʩʝʣʝʟʽʥʢʠ: ʧʽʩʣʷ ʪʠʤʝʢʪʦʤʽʾ ï ʟʙ̔-

ʣʴʰʝʥʘ ʢʽʣʴʢʽʩʪʴ ʥʝʘʢʪʠʚʥʠʭ ʣʽʤʬʦʮʠʪʽʚ ʟʽ ʩʚʽʪʣʠʤʠ, ʥʝʧʨʘʚʠʣʴʥʦʾ ʬʦʨʤʠ 
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ʷʜʨʘʤʠ ʽ ʨʦʟʰʠʨʝʥʠʤʠ ʧʨʦʬʽʣʷʤʠ ʛʨʘʥʫʣʷʨʥʦʾ ʝʥʜʦʧʣʘʟʤʘʪʠʯʥʦʾ ʩʽʪʢʠ; 

ʧʽʩʣʷ ʚʚʝʜʝʥʥʷ ʪʠʤʦʛʝʥʘ ʽ ʜʝʢʘʨʽʩʘ ï ʧʝʨʝʚʘʞʘʶʪʴ ʘʢʪʠʚʥʽ ʣʽʤʬʦʮʠʪʠ ʟʽ 

ʩʚʽʪʣʠʤʠ, ʧʨʘʚʠʣʴʥʦʾ ʬʦʨʤʠ ʷʜʨʘʤʠ ʽʟ ʧʝʨʠʬʝʨʠʯʥʦ ʨʦʟʪʘʰʦʚʘʥʠʤ ʛʝʪʝʨʦ-

ʭʨʦʤʘʪʠʥʦʤ. ʎʠʪʦʧʣʘʟʤʘ ʣʽʤʬʦʮʠʪʽʚ ʟʙʘʛʘʯʝʥʘ ʛʨʘʥʫʣʘʤʠ, ʦʢʨʫʛʣʠʤʠ ʤʽ-

ʪʦʭʦʥʜʨʽʷʤʠ ʟ ʯʽʪʢʦ ʦʢʨʝʩʣʝʥʠʤʠ ʢʨʠʩʪʘʤʠ, ʨʦʟʰʠʨʝʥʠʤʠ ʢʘʥʘʣʴʮʷʤʠ 

ʛʨʘʥʫʣʷʨʥʦʾ ʝʥʜʦʧʣʘʟʤʘʪʠʯʥʦʾ ʩʽʪʢʠ ʟ ʤʽʰʝʯʢʘʤʠ ʽ ʮʠʩʪʝʨʥʘʤʠ. ɺ ʮʠʪʦ-

ʧʣʘʟʤʽ ʤʽʩʪʠʪʴʩʷ ʧʦʤʽʨʥʘ ʢʽʣʴʢʽʩʪʴ ʣʽʟʦʩʦʤ ʽ ʢʦʤʧʣʝʢʩʽʚ ɻʦʣʴʜʞʽ ʟ ʨʦʟʰʠ-

ʨʝʥʠʤʠ ʧʣʘʩʪʠʥʢʘʤʠ. ɿʘʟʥʘʯʝʥʽ ʦʟʥʘʢʠ ʛʦʚʦʨʷʪʴ ʧʨʦ ʧʽʜʚʠʱʝʥʥʷ ʬʫʥʢʮʽʦ-

ʥʘʣʴʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʩʝʣʝʟʽʥʢʠ [14, 53].  

ɺ.ɼ. ʂʨʫʰʝʚʩʴʢʠʡ [105] ʚʩʪʘʥʦʚʠʚ ʤʘʢʩʠʤʘʣʴʥʠʡ ʩʪʠʤʫʣʶʶʯʠʡ 

ʝʬʝʢʪ ʪʘ ʥʘʛʨʦʤʘʜʞʝʥʥʷ ʮʠʨʢʫʣʶʶʯʠʭ ʽʤʫʥʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʚ ʩʝʣʝʟʽʥʮʽ ʧʽʜ 

ʚʧʣʠʚʦʤ ʦʢʩʠʜʽʚ ʘʟʦʪʫ ʫ ʧʦʻʜʥʘʥʥʽ ʟ ʘʤʦʨʬʥʠʤ ʛʽʜʨʦʬʦʙʥʠʤ ʜʽʦʢʩʠʜʦʤ 

ʢʨʝʤʥʽʶ ʧʨʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤʫ ʪʦʢʩʠʢʦ-ʧʠʣʦʚʦʤʫ ʙʨʦʥʭʽʪʽ. 

ʄ.ɺ. ʇʦʛʦʨʻʣʦʚ [145] ʜʦʩʣʽʜʞʫʚʘʚ ʚʧʣʠʚ ʘʜʘʧʪʘʮʽʡʥʦ-ʨʝʘʜʘʧʪʘ-

ʮʽʡʥʠʭ ʟʤʽʥ ʫ ʢʽʩʪʢʦʚʽʡ ʩʠʩʪʝʤʽ (ʧʝʨʝʣʦʤʠ ʚʝʣʠʢʦʛʦʤʽʣʢʦʚʦʾ ʢʽʩʪʢʠ) ʪʘ ʢʣʽ-

ʪʠʥʥʦʾ ʜʝʛʽʜʨʘʪʘʮʽʾ ʥʘ ʤʦʨʬʦʬʫʥʢʮʽʦʥʘʣʴʥʽ ʟʤʽʥʠ ʩʝʣʝʟʽʥʢʠ. ɺʩʪʘʥʦʚʣʝʥʽ 

ʨʽʟʥʽ ʢʽʣʴʢʽʩʥʽ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʩʪʨʫʢʪʫʨʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʙʽʣʦʾ ʧʫʣʴʧʠ, ʧʽʜ-

ʚʠʱʝʥʥʷ ʪʦʣʝʨʘʥʪʥʦʩʪʽ ʢʦʤʧʦʥʝʥʪʽʚ ʪʢʘʥʠʥʠ ʩʝʣʝʟʽʥʢʠ ʜʦ ʚʧʣʠʚʫ ʢʣʽʪʠʥ-

ʥʦʛʦ ʟʥʝʚʦʜʥʝʥʥʷ ʦʨʛʘʥʽʟʤʫ ʚ ʫʤʦʚʘʭ ʘʜʘʧʪʘʮʽʾ, ʱʦ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʦʮʽʥʶ-

ʚʘʪʠ ʟʘʟʥʘʯʝʥʽ ʟʤʽʥʠ ʚ ʷʢʦʩʪʽ ʘʜʘʧʪʘʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ ʦʨʛʘʥʽʟʤʫ ʚ ʫʤʦʚʘʭ 

ʧʘʪʦʣʦʛʽʾ (ʪʨʘʚʤʠ ʽ ʜʝʛʽʜʨʘʪʘʮʽʾ ʪʘ ʪʨʘʚʤʠ). ʇʨʠ ʟʥʝʚʦʜʥʝʥʥʽ ʣʝʛʢʦʛʦ ʩʪʫ-

ʧʝʥʷ ʩʫʪʪʻʚʽ ʟʤʽʥʠ ʚ ʧʘʨʝʥʭʽʤʽ ʪʘ ʩʫʜʠʥʥʦʤʫ ʨʫʩʣʽ ʩʝʣʝʟʽʥʢʠ ʥʝ ʚʠʟʥʘʯʘ-

ʶʪʴʩʷ. ʇʨʠ ʧʦʤʽʨʥʽʡ ʜʝʛʽʜʨʘʪʘʮʽʾ ʚʠʟʥʘʯʘʶʪʴʩʷ ʨʝʘʢʪʠʚʥʽ ʟʤʽʥʠ ʚʩʽʭ ʩʪʨʫʢ-

ʪʫʨʥʠʭ ʛʽʩʪʦʣʦʛʽʯʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʩʝʣʝʟʽʥʢʠ. 

ʅ.ʉ. ʌʝʜʦʨʦʚʩʴʢʘ, ɼ.ɸ. ɼôʷʢʦʥʦʚ ʽ ʅ.ɸ. ʌʝʜʦʨʦʚʩʴʢʘ [166] ʚʠʟʥʘʯʠ-

ʣʠ ʛʽʩʪʦʣʦʛʽʯʥʽ ʽ ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʩʪʨʫʢʪʫʨʠ ʫ ʭʚʦʨʠʭ ʟ ʨʽʟ-

ʥʠʤ ʩʪʫʧʝʥʝʤ ʚʘʞʢʦʩʪʽ ʽ ʪʨʠʚʘʣʽʩʪʶ ʟʘʭʚʦʨʶʚʘʥʥʷ ʥʘ ʘʧʣʘʩʪʠʯʥʫ ʘʥʝʤʽʶ. 

ɺʩʪʘʥʦʚʣʝʥʦ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʜʝʥʜʨʠʪʥʠʭ ʢʣʽʪʠʥ ʪʘ ʟʘʛʘʣʴʥʦʾ ʧʦʧʫʣʷ-

ʮʽʾ ʊ-ʽ ɺ-ʣʽʤʬʦʮʠʪʽʚ; ʟʤʝʥʰʝʥʥʷ ʊ-ʭʝʣʧʝʨʽʚ ʽ ʧʣʦʱʽ ʙʽʣʦʾ ʧʫʣʴʧʠ. ʅʘ ʨʘʥ-

ʥʽʭ ʝʪʘʧʘʭ ʟʘʭʚʦʨʶʚʘʥʥʷ ʚʠʟʥʘʯʘʶʪʴʩʷ ʟʥʠʞʝʥʥʷ ʧʦʧʫʣʷʮʽʾ ʛʨʘʥʫʣʦʮʠʪʽʚ ʽ 
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ʢʣʽʪʠʥ ʤʦʥʦʮʠʪʘʨʥʦ-ʛʽʩʪʽʦʮʠʪʘʨʥʦʛʦ ʨʷʜʫ. ɺʩʪʘʥʦʚʣʝʥʽ ʟʤʽʥʠ ʚʝʥʦʟʥʠʭ 

ʩʠʥʫʩʽʚ ʯʝʨʚʦʥʦʾ ʧʫʣʴʧʠ ʽ ʮʝʥʪʨʘʣʴʥʠʭ ʘʨʪʝʨʽʡ ʩʝʣʝʟʽʥʢʠ.  

ɸ.ɯ. ʉʤʦʣʷʛʽʥ, ɯ.ɺ. ʄʽʭʘʡʣʦʚʘ ʪʘ ɽ.ɺ. ɭʨʤʦʣʽʥʘ [160] ʚʩʪʘʥʦʚʠʣʠ ʟʙʽ-

ʣʴʰʝʥʥʷ ʨʽʚʥʷ ʧʨʦʪʠʟʘʧʘʣʴʥʦʛʦ ʮʠʪʦʢʽʥʫ IL-4, ʟʥʠʞʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ ʊh1-  ̔

ʩʪʠʤʫʣʷʮʽʶ ʊh2-ʢʣ̔ʪʠʥ ʩʝʣʝʟʽʥʢʠ ʧʽʜ ʚʧʣʠʚʦʤ ʙʝʥʟʦʣʫ ʽ ʭʨʦʤʫ. 

ʃ.ɸ. ʇʨʦʩʦʣʦʚʘ ʪʘ ʽʥ. [146] ʥʘ ʤʦʜʝʣʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʘʣʝʨʛʽʯ-

ʥʦʛʦ ʝʥʮʝʬʘʣʦʤʽʻʣʽʪʫ ʚʩʪʘʥʦʚʠʣʠ ʙʽʣʴʰʫ ʚʽʜʥʦʩʥʫ ʤʘʩʫ ʩʝʣʝʟʽʥʢʠ ʽ ʰʠʨʠ-

ʥʫ ʤʘʨʛʽʥʘʣʴʥʦʾ ʟʦʥʠ ʪʘ ʙʽʣʴʰʠʡ ʜʽʘʤʝʪʨ ʣʽʤʬʦʾʜʥʠʭ ʚʫʟʣʠʢʽʚ ʽ ʛʝʨʤʽʥʘʪʠ-

ʚʥʦʛʦ ʮʝʥʪʨʫ ʫ ʨʫʯʥʠʭ ʱʫʨʽʚ ʧʦʨʽʚʥʷʥʦ ʟ ʘʛʨʝʩʠʚʥʠʤʠ. 

ɸʥʘʣʽʟʫʶʯʠ ʚʠʱʝʥʘʚʝʜʝʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʚʧʣʠʚʫ ʨʽʟʥʠʭ ʝʢʟʦʛʝʥʥʠʭ 

ʯʠʥʥʠʢʽʚ ʥʘ ʩʝʣʝʟʽʥʢʫ, ʤʦʞʥʘ ʧʨʠʡʪʠ ʜʦ ʚʠʩʥʦʚʢʫ, ʱʦ ʚʦʥʠ ʚʠʷʚʣʷʶʪʴʩʷ 

ʛʽʧʦ- ʘʙʦ ʛʽʧʝʨʬʫʥʢʮʽʻʶ ʩʝʣʝʟʽʥʢʠ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʯʠʥʥʠʢʘ. ʉʪʨʝʩʠ, ʽʥʪʦ-

ʢʩʠʢʘʮʽʾ, ʪʦʢʩʠʯʥʽ ʨʝʯʦʚʠʥʠ, ʛʽʧʝʨʛʨʘʚʽʪʘʮʽʷ, ʽʦʥʽʟʫʶʯʝ, ʛʘʤʤʘ- ʪʘ ʣʘʟʝʨʥʝ 

ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ, ʪʨʘʚʤʠ, ʪʠʤʝʢʪʦʤʽʷ, ʽʤʫʥʦʜʝʧʨʝʩʘʥʪʠ ʪʘ ʽʤʫʥʦʩʫʧʨʝʩʦ-

ʨʠ, ʟʥʝʚʦʜʥʝʥʥʷ, ʘʧʣʘʩʪʠʯʥʘ ʘʥʝʤʽʷ, ʚʘʞʢʽ ʧʘʪʦʣʦʛʽʯʥʽ ʩʪʘʥʠ ʦʨʛʘʥʽʟʤʫ ʯʠ-

ʥʷʪʴ ʧʨʠʛʥʽʯʫʶʯʫ ʜʽʶ, ʷʢʘ ʧʨʦʷʚʣʷʻʪʴʩʷ ʢʣʽʪʠʥʥʠʤ ʩʧʫʩʪʦʰʝʥʥʷʤ, ʧʦʩʠ-

ʣʝʥʥʷʤ ʧʨʦʮʝʩʽʚ ʘʧʦʧʪʦʟʫ ʪʘ ʘʢʪʠʚʥʦʩʪ̔ ʤʘʢʨʦʬʘʛʽʚ. ʇʨʠ ʜʽʾ ʬʘʢʪʦʨʽʚ ʭʽʤʽ-

ʯʥʦʾ, ʬʽʟʠʯʥʦʾ ʘʙʦ ʙʽʦʣʦʛʽʯʥʦʾ ʧʨʠʨʦʜʠ (ʽʤʫʥʦʪʨʦʧʥʽ, ʧʨʦʪʠʟʘʧʘʣʴʥʽ ʧʨʝʧʘ-

ʨʘʪʠ, "ʣʝʛʢʘ ʚʦʜʘ", ʛʽʧʝʨʪʝʨʤʽʷ, ʘʣʝʨʛʽʯʥʽ ʨʝʘʢʮʽʾ, ʛʽʧʦʢʩʽʷ, ʛʫʤʽʥʦʚʽ ʩʧʦʣʫ-

ʢʠ, ʦʢʩʠʜʠ ʘʟʦʪʫ ʫ ʧʦʻʜʥʘʥʥʽ ʟ ʘʤʦʨʬʥʠʤ ʛʽʜʨʦʬʦʙʥʠʤ ʜʽʦʢʩʠʜʦʤ ʢʨʝʤʥʽʶ, 

ʢʩʝʥʦʙʽʦʪʠʢʠ, ʬʽʟʠʯʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ) ʚʽʜʤʽʯʘʻʪʴʩʷ ʟʙʽʣʴʰʝʥʥʷ ʬʽʟʽʦʣʦʛʽʯ-

ʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʩʝʣʝʟʽʥʢʠ (ʧʦʩʠʣʝʥʥʷ ʧʨʦʣʽʬʝʨʘʮʽʾ ʽ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʢʣʽ-

ʪʠʥ, ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʣʽʤʬʘʪʠʯʥʠʭ ʚʫʟʣʽʚ ʟ ʛʝʨʤʽʥʘʪʠʚʥʠʤʠ ʮʝʥʪʨʘʤʠ 

ʽ ʾʭ ʟʣʠʪʪʷ, ʛʽʧʝʨʝʤʽʷ ʩʝʣʝʟʽʥʢʠ). 

 

 

1.2. ʂʦʨʝʢʮʽʷ ʥʘʩʣʽʜʢʽʚ ʦʧʽʢʦʚʦʾ ʽʥʪʦʢʩʠʢʘʮʽʾ ʦʨʛʘʥʽʟʤʫ 

 

 

ʆʧʽʢʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʥʝ ʪʽʣʴʢʠ ʣʦʢʘʣʴʥʠʤ ʫʰʢʦʜʞʝʥʥʷʤ ʧʦʢʨʠʚ- 
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ʥʠʭ ʪʢʘʥʠʥ, ʘ ʡ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʨʽʟʥʠʭ ʤʦʨʬʦʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʧʝʨʝʙʫʜʦʚ 

ʚʩʽʭ ʦʨʛʘʥʽʚ ʽ ʩʠʩʪʝʤ ʦʨʛʘʥʽʟʤʫ, ʱʦ ʤʦʞʥʘ ʦʙôʻʜʥʘʪʠ ʥʦʟʦʣʦʛʽʯʥʠʤ ʧʦʥʷʪ-

ʪʷʤ "ʦʧʽʢʦʚʘ ʭʚʦʨʦʙʘ" [1, 26, 103, 115]. 

ɼʦʚʝʜʝʥʦ, ʱʦ ʚ ʩʢʣʘʜʥʦʤʫ ʧʘʪʦʛʝʥʝʟʽ ʦʧʽʢʦʚʦʾ ʭʚʦʨʦʙʠ ʝʥʜʦʛʝʥʥʘ ʽʥ-

ʪʦʢʩʠʢʘʮʽʷ, ʱʦ ʚʠʥʠʢʘʻ ʚʥʘʩʣʽʜʦʢ ʧʨʦʪʝʦʣʽʟʫ ʫʰʢʦʜʞʝʥʠʭ ʧʦʚʝʨʭʥʝʚʠʭ 

ʪʢʘʥʠʥ ʽ ʧʦʨʫʰʝʥʥʷ ʛʽʩʪʦʛʝʤʘʪʠʯʥʠʭ ʙʘʨôʻʨʽʚ, ʚʽʜʽʛʨʘʻ ʚʘʞʣʠʚʫ ʨʦʣʴ [93, 

94, 96, 150, 243]. 

ɿʘ ʧʝʨʝʙʽʛʦʤ ʦʧʽʢʦʚʘ ʭʚʦʨʦʙʘ ʧʦʜʽʣʷʻʪʴʩʷ ʥʘ ʪʘʢʽ ʧʝʨʽʦʜʠ: ʦʧʽʢʦʚʠʡ 

ʰʦʢ, ʛʦʩʪʨʘ ʦʧʽʢʦʚʘ ʪʦʢʩʝʤʽʷ, ʩʝʧʪʠʢʦʪʦʢʩʝʤʽʷ ʽ ʨʝʢʦʥʚʘʣʽʩʮʝʥʮʽʷ [2, 209, 

224]. ʊʘʢʠʡ ʧʦʜʽʣ ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʜʦʩʠʪʴ ʫʤʦʚʥʠʤ, ʘʣʝ ʮʝ ʧʦʣʝʛʰʫʻ ʨʦʟʫ-

ʤʽʥʥʷ ʧʘʪʦʛʝʥʝʟʫ ʽ ʩʧʨʠʷʻ ʧʣʘʥʫʚʘʥʥʶ ʘʜʝʢʚʘʪʥʦʾ ʣʽʢʫʚʘʣʴʥʦʾ ʪʘʢʪʠʢʠ 

[109, 201, 231]. 

ʂʦʤʧʣʝʢʩ ʜʝʟʽʥʪʦʢʩʠʢʘʮʽʡʥʠʭ ʣʽʢʫʚʘʣʴʥʠʭ ʟʘʭʦʜʽʚ ʥʘ ʩʪʘʜʽʷʭ ʪʦʢʩʝ-

ʤʽʾ ʪʘ ʩʝʧʪʠʢʦʪʦʢʩʝʤʽʾ ʚʢʣʶʯʘʻ: 

ʘ) ʩʧʝʮʠʬʽʯʥʫ ʜʝʪʦʢʩʠʢʘʮʽʶ (ʚʚʝʜʝʥʥʷ ʽʤʫʥʥʦʾ ʜʦʥʦʨʩʴʢʦʾ ʧʣʘʟʤʠ ʽ 

ʧʣʘʟʤʠ ʦʧʽʢʦʚʠʭ ʨʝʢʦʥʚʘʣʝʩʮʝʥʪʽʚ); 

ʙ) ʥʝʩʧʝʮʠʬʽʯʥʫ ʜʝʪʦʢʩʠʢʘʮʽʶ: 

¶ ʢʝʨʦʚʘʥʘ ʛʝʤʦʜʠʣʶʮʽʷ ʟ ʬʦʨʩʦʚʘʥʠʤ ʜʽʫʨʝʟʦʤ; 

¶ ʧʝʨʝʣʠʚʘʥʥʷ ʧʣʘʟʤʠ ʡ ʚʠʩʦʢʦʦʯʠʱʝʥʦʛʦ ʘʣʴʙʫʤʽʥʫ; 

¶ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʠʥʪʝʪʠʯʥʠʭ ʜʝʟʽʥʪʦʢʩʠʢʘʮʽʡʥʠʭ ʢʨʦʚʦʟʘʤʽʥʥʠʢʽʚ (ʨʝ-

ʦʧʦʣʽʛʣʶʢʽʥ, ʥʝʦʛʝʤʦʜʝʟ ʡ ʽʥ.); 

¶ ʝʢʩʪʨʘʢʦʨʧʦʨʘʣʴʥʘ ʜʝʪʦʢʩʠʢʘʮʽʷ (ʛʝʤʦʩʦʨʙʮʽʷ, ʫʣʴʪʨʘʬʽʣʴʪʨʘʮʽʷ, 

ʧʣʘʟʤʘʬʘʨʝʟ, ʩʧʣʝʥʦʩʦʨʙʮʽʷ); 

¶ ʽʥʪʨʘʢʦʨʧʦʨʘʣʴʥʘ ʜʝʪʦʢʩʠʢʘʮʽʷ (ʝʥʪʝʨʦʩʦʨʙʮʽʷ; ʬʽʟʽʦ- ʽ ʭʽʤʽʦʛʝʤʦʪʝ-

ʨʘʧʽʷ; ʋʌʆ ʢʨʦʚʽ; ʟʘʩʪʦʩʫʚʘʥʥʷ ʛʽʧʦʭʣʦʨʠʪʘ ʥʘʪʨʽʶ; ʦʟʦʥʫʚʘʥʥʷ ʢʨʦʚʽ); 

ʚ) ʩʠʤʧʪʦʤʘʪʠʯʥʫ ʪʝʨʘʧʽʶ (ʧʝʨʝʣʠʚʘʥʥʷ ʝʨʠʪʨʦʮʠʪʘʨʥʦʾ ʤʘʩʠ, ʧʦʩʠ-

ʣʝʥʝ ʙʽʣʢʦʚʝ ʭʘʨʯʫʚʘʥʥʷ (ʝʥʪʝʨʘʣʴʥʝ ʡ ʧʘʨʝʥʪʝʨʘʣʴʥʝ); ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʘʨ-

ʜʽʦʪʨʦʧʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʽ ʧʦʣʽʚʽʪʘʤʽʥʽʚ; 

ʛ) ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʫ ʪʝʨʘʧʽʶ (ʩʧʦʣʫʯʝʥʥʷ 2 - 3 ʘʥʪʠʙʽʦʪʠʢʽʚ ʰʠʨʦʢʦ- 
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ʛʦ ʩʧʝʢʪʨʘ ʜʽʾ) ʟ ʧʦʩʣʽʜʫʶʯʦʶ ʧʨʦʬʽʣʘʢʪʠʢʦʶ ʢʘʥʜʠʜʦʟʫ ʽ ʜʠʩʙʘʢʪʝʨʽʦʟʫ. 

ʜ) ʽʤʫʥʦʢʦʨʝʢʮʽʶ (ʧʘʩʠʚʥʘ ʽʤʫʥʽʟʘʮʽʷ ʽ ʩʪʠʤʫʣʷʮʽʷ ʽʤʫʥʽʪʝʪʫ);  

ʻ) ʭʽʨʫʨʛʽʯʥʝ ʣʽʢʫʚʘʥʥʷ (ʚʠʩʽʯʝʥʥʷ ʥʝʞʠʪʪʻʟʜʘʪʥʠʭ ʪʢʘʥʠʥ; ʪʠʤʯʘʩʦ-

ʚʝ ʟʘʢʨʠʪʪʷ ʦʧʽʢʦʚʠʭ ʨʘʥ (ʘʣʦ- ʽ ʢʩʝʥʦʧʣʘʩʪʠʢʘ); ʦʩʪʘʪʦʯʥʝ ʟʘʢʨʠʪʪʷ ʦʧʽʢʦ-

ʚʠʭ ʨʘʥ (ʘʫʪʦʜʝʨʤʦʧʣʘʩʪʠʢʘ)) [125, 131, 169, 188, 191, 201, 223, 260]. 

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʟʥʘʯʥʠʡ ʧʨʦʛʨʝʩ ʚ ʜʝʟʽʥʪʦʢʩʠʢʘʮʽʡʥʽʡ ʪʝʨʘʧʽʾ, ʱʦ 

ʧʦʣʷʛʘʻ ʚ ʫʜʦʩʢʦʥʘʣʝʥʥʽ ʤʝʪʦʜʽʚ ʽʥʪʝʥʩʠʚʥʦʾ ʪʝʨʘʧʽʾ, ʨʝʩʧʽʨʘʪʦʨʥʦʾ ʧʽʜʪ-

ʨʠʤʢʠ, ʨʘʥʥʴʦʾ ʥʝʢʨʝʢʪʦʤʽʾ ʽ ʧʝʨʚʠʥʥʦʾ ʘʫʪʦʜʝʨʤʦʧʣʘʩʪʠʢʠ, ʥʘʩʣʽʜʢʠ ʦʧʽ-

ʢʦʚʦʾ ʽʥʪʦʢʩʠʢʘʮʽʾ ʦʨʛʘʥʽʟʤʫ ʟʘʣʠʰʘʶʪʴʩʷ ʛʦʣʦʚʥʠʤʠ ʧʨʠʯʠʥʘʤʠ ʣʝʪʘʣʴ-

ʥʠʭ ʚʠʧʘʜʢʽʚ [93, 165, 182, 238]. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʢʦʤʧʝʥʩʘʮʽʷ ʛʽʧʦʚʦʣʝʤʽʯʥʠʭ ʨʦʟʣʘʜʽʚ, ʢʦʨʝʢʮʽʷ ʧʦ-

ʨʫʰʝʥʴ ʜʦʩʪʘʚʢʠ ʽ ʩʧʦʞʠʚʘʥʥʷ ʢʠʩʥʶ, ʪʨʘʜʠʮʽʡʥʽ ʩʭʝʤʠ ʽʥʬʫʟʽʡʥʦʾ ʪʝʨʘʧʽʾ 

ʥʝ ʚʧʣʠʚʘʶʪʴ ʥʘ ʩʪʫʧʽʥʴ ʚʘʞʢʦʩʪʽ ʪʦʢʩʝʤʽʾ ʽ ʚ ʜʦʩʪʘʪʥʽʡ ʤʽʨʽ ʥʝ ʟʥʠʞʫʶʪʴ 

ʨʽʚʝʥʴ ʝʥʜʦʛʝʥʥʦʾ ʽʥʪʦʢʩʠʢʘʮʽʾ [118, 159, 201]. 

ʅʘ ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ ʨʦʟʚʠʪʢʫ ʢʦʤʙʫʩʪʽʦʣʦʛʽʾ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ 

ʨʽʟʥʦʤʘʥʽʪʥʽ ʝʬʝʨʝʥʪʥʽ ʤʝʪʦʜʠ ʜʝʪʦʢʩʠʢʘʮʽʾ [10, 119, 127, 234, 243, 257], 

ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʝʬʝʢʪʠʚʥʦ ʢʦʨʠʛʫʚʘʪʠ ʧʦʨʫʰʝʥʥʷ ʛʦʤʝʦʩʪʘʟʫ ʽ ʤʦʞʫʪʴ ʜʦ-

ʧʦʚʥʶʚʘʪʠ ʭʽʨʫʨʛʽʯʥʝ ʣʽʢʫʚʘʥʥʷ ʧʨʠ ʦʧʽʢʘʭ. ɿʘʟʥʘʯʝʥʽ ʤʝʪʦʜʠ ʩʫʧʨʦʚʦ-

ʜʞʫʶʪʴʩʷ ʪʝʭʥʽʯʥʦʶ ʩʢʣʘʜʥʽʩʪʶ ʾʭ ʚʠʢʦʥʘʥʥʷ, ʘ ʩʘʤʝ ʪʘʢʽ ʧʨʦʮʝʜʫʨʠ ʷʢ: 

ʥʘʢʣʘʜʘʥʥʷ ʘʨʪʝʨʽʦʚʝʥʦʟʥʦʛʦ ʰʫʥʪʘ, ʜʦʩʪʫʧʫ ʜʦ ʜʚʦʭ ʽ ʙʽʣʴʰʝ ʤʘʛʽʩʪʨʘʣʴ-

ʥʠʭ ʩʫʜʠʥ, ʜʨʝʥʫʚʘʥʥʷ ʛʨʫʜʥʦʾ ʣʽʤʬʘʪʠʯʥʦʾ ʧʨʦʪʦʢʠ, ʝʢʩʬʫʟʽʾ ʚʝʣʠʢʦʛʦ 

ʦʙôʻʤʫ ʢʨʦʚʽ, ʷʢʠʡ ʟʘʤʽʱʫ̒ʪʴʩʷ ʘʫʪʦʧʣʘʟʤʦʶ ʜʦʥʦʨʩʴʢʠʭ ʧʨʝʧʘʨʘʪʽʚ ʢʨʦʚʽ, 

ʱʦ ʩʪʚʦʨʶʻ ʚʝʣʠʢʠʡ ʨʠʟʠʢ ʽʥʬʽʢʫʚʘʥʥʷ, ʘʫʪʦʽʤʫʥʥʠʭ, ʧʦʩʪʪʨʘʥʩʬʫʟʽʡʥʠʭ 

ʫʩʢʣʘʜʥʝʥʴ [234, 243]. ʂʨʽʤ ʪʦʛʦ, ʮʽ ʤʝʪʦʜʠ ʤʘʶʪʴ ʪʘʢʽ ʧʨʦʪʠʧʦʢʘʟʠ ʷʢ ʘʨ-

ʪʝʨʽʘʣʴʥʘ ʛʽʧʦʪʦʥʽʷ, ʥʝʩʪʘʙʽʣʴʥʽʩʪʴ ʛʝʤʦʜʠʥʘʤʽʢʠ, ʚʠʨʘʟʢʦʚʘ ʭʚʦʨʦʙʘ ʰʣʫ-

ʥʢʫ ̔ 12-ʧʘʣʦʾ ʢʠʰʢʠ.  

ʊʘʢʽ ʝʬʝʨʝʥʪʥʽ ʤʝʪʦʜʠ ʜʝʪʦʢʩʠʢʘʮʽʾ, ʷʢ ʧʣʘʟʤʘʩʦʨʙʮʽʷ, ʛʝʤʦʩʦʨʙʮʽʷ, 

ʣʽʤʬʦʩʦʨʙʮʽʷ ʽ ʜʽʘʣʽʟʥʦ-ʬʽʣʴʪʨʘʮʽʡʥʽ ʤʝʪʦʜʠ ʚʠʤʘʛʘʶʪʴ ʜʦʨʦʛʦʛʦ ʫʩʪʘʪʢʫ-

ʚʘʥʥʷ, ʱʦ ʥʝ ʟʘʚʞʜʠ ʜʦʩʪʫʧʥʝ ʚ ʫʤʦʚʘʭ ʟʘʛʘʣʴʥʦʭʽʨʫʨʛʽʯʥʦʛʦ ʚʽʜʜʽʣʝʥʥʷ 

[10, 255]. 
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ɿʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʥʘʫʢʦʚʮʽʚ ʚʠʚʯʘʣʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʽ ʜʦʮʽʣʴʥʽʩʪʴ ʚʥʫʪ-

ʨʽʰʥʴʦʚʝʥʥʦʛʦ ʣʘʟʝʨʥʦʛʦ ʦʧʨʦʤʽʥʝʥʥʷ ʢʨʦʚʽ ʜʣʷ ʜʝʪʦʢʩʠʢʘʮʽʾ ʧʨʠ ʦʧʽʢʦʚʽʡ 

ʭʚʦʨʦʙʽ [17, 45, 65, 123, 159]. ɺʩʪʘʥʦʚʣʝʥʦ ʨʽʟʥʠʮʶ ʚ ʯʫʪʣʠʚʦʩʪʽ ʢʣʽʪʠʥ 

ʢʨʦʚʽ ʜʦ ʥʠʟʴʢʦʽʥʪʝʥʩʠʚʥʦʛʦ ʣʘʟʝʨʥʦʛʦ ʦʧʨʦʤʽʥʝʥʥʷ ʫ ʜʦʨʦʩʣʠʭ ʽ ʜʽʪʝʡ, ʱʦ 

ʚʠʤʘʛʘʻ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʧʽʜʭʦʜʫ ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ ʧʨʦʮʝʜʫʨʠ. ɸʥʘʪʦʤʦ-

ʬʽʟʽʦʣʦʛʽʯʥ ̔ʦʩʦʙʣʠʚʦʩʪ ̔ʦʨʛʘʥʽʟʤʫ ʽ ʨʦʟʚʠʪʢʫ ʛʝʤʦʩʪʘʟʽʦʣʦʛʽʯʥʠʭ ʧʦʨʫ-

ʰʝʥʴ ʫ ʜʽʪʝʡ ʟʫʤʦʚʣʶʶʪʴ ʰʚʠʜʢʝ ʟʨʦʩʪʘʥʥʷ ʦʧʽʢʦʚʦʾ ʽʥʪʦʢʩʠʢʘʮʽʾ ʽ ʥʝ-

ʩʧʨʦʤʦʞʥʽʩʪʴ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʦʨʛʘʥʽʚ ʧʨʠʨʦʜʥʦʾ ʜʝʪʦʢʩʠʢʘʮʽʾ [6, 16, 18, 

93]. ʈ.ɺ. ɹʦʯʘʨʦʚ [18] ʽ ɹʦʯʘʨʦʚ ʈ.ɺ., ʉʦʣʥʠʰʢʦ ɸ.ʃ. ʽ ʈʠʧʧ ɽ.ɻ. [19] ʚʩʪʘ-

ʥʦʚʠʣʠ ʚʠʩʦʢʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʚʧʣʠʚʫ ʣʘʟʝʨʥʦʛʦ ʦʧʨʦʤʽʥʝʥʥʷ 

ʢʨʦʚʽ ʽ ʘʥʪʠʢʦʘʛʫʣʷʥʪʥʦʾ ʪʝʨʘʧʽʾ (ʩʫʣʦʜʝʢʩʠʜ Wessel Due F ʟʘ ʦʨʠʛʽʥʘʣʴʥʦʶ 

ʩʭʝʤʦʶ) ʦʧʽʢʦʚʦʾ ʽʥʪʦʢʩʠʢʘʮʽʾ ʫ ʜʽʪʝʡ ʤʦʣʦʜʰʦʛʦ ʚʽʢʫ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʨʠ ʪʨʘʜʠʮʽʡʥʽʡ ʪʝʨʘʧʽʾ ʦʧʽʢʦʚʦʾ ʭʚʦʨʦʙʠ ʚ ʪʦʢʩʠʯ-

ʥʦʤʫ ʧʝʨʽʦʜʽ ʬʦʨʤʫʻʪʴʩʷ çʧʘʨʝʟè ʢʣʽʪʠʥʥʦʾ ʣʘʥʢʠ ʽʤʫʥʥʦʾ ʩʠʩʪʝʤʠ, ʱʦ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʛʥʽʡʥʦ-ʩʝʧʪʠʯʥʠʭ ʫʩʢʣʘʜʥʝʥʴ [64, 146, 151, 179]. ʉ.ʇ. ʉʘʭʘ-

ʨʦʚ ʽ ʅ.ʇ. ʐʝʥʴ[151] ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤ ʰʣʷʭʦʤ ʚʩʪʘʥʦʚʠʣʠ ʣʽʢʫʚʘʣʴʥʫ 

ʜʦʮʽʣʴʥʽʩʪʴ ʚʢʣʶʯʝʥʥʷ ʚ ʢʦʤʧʣʝʢʩʥʫ ʪʝʨʘʧʽʶ ʽʤʫʥʦʪʨʦʧʥʦʛʦ ʧʨʝʧʘʨʘʪʘ 

ɼʝʨʠʥʘʪʘ, ʱʦ ʜʦʟʚʦʣʠʣʦ ʟʥʠʟʠʪʠ ʯʘʩʪʦʪʫ ʟʘʟʥʘʯʝʥʠʭ ʥʘʩʣʽʜʢʽʚ ʦʧʽʢʦʚʦʾ 

ʽʥʪʦʢʩʠʢʘʮʽʾ ʥʘ 24,3%. 

V. Ivanov ʪʘ ʽʥ. [221] ʜʦʩʣʽʜʠʣʠ ʚʧʣʠʚ ʩʪʨʝʩʧʨʦʪʝʢʪʦʨʽʚ ʥʘ ʩʪʘʥ ʽʤʫ-

ʥʽʪʝʪʘ ʫ ʜʽʪʝʡ ʟ ʦʧʽʢʘʤʠ. ɺʽʜʤʽʯʝʥʦ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʣʽʤʬʦʮʠʪʽʚ ʽ ʩʪʘ-

ʙʽʣʴʥʠʡ ʨʽʚʝʥʴ ʝʦʟʠʥʦʬʽʣʽʚ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʜʦʩʪʘʪʥʽ ʽʤʫʥʦʟʘʭʠʩʥʽ ʚʣʘʩʪʠ-

ʚʦʩʪʽ ʦʨʛʘʥʽʟʤʫ ʽ ʧʨʠʛʥʽʯʝʥʥʷ ʡʦʛʦ ʨʝʘʢʪʠʚʥʦʩʪʽ ʚ ʫʤʦʚʘʭ ʛʝʥʝʨʘʣʽʟʦʚʘʥʦʾ 

ʭʽʨʫʨʛʽʯʥʦʾ ʽʥʬʝʢʮʽʾ. ʇʝʨʝʢʦʥʣʠʚʠʤ ʧʦʢʘʟʥʠʢʦʤ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʨʠ ʣʽʢʫ-

ʚʘʥʥʽ ʪʘʢʦʞ ʙʫʣʦ ʩʫʪʪʻʚʝ ʟʥʠʞʝʥʥʷ ʽʥʪʝʛʨʘʣʴʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʽʥʪʦʢʩʠʢʘʮʽʾ. 

ɼʦʚʝʜʝʥʦ, ʱʦ ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʩʪʘʥ ʧʝʯʽʥʢʠ ʚʽʜʽʛʨʘʻ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ 

ʧʨʦʮʝʩʽ ʬʦʨʤʫʚʘʥʥʷ ʘʜʘʧʪʘʮʽʡʥʦʾ ʨʝʘʢʮʽʾ ʦʨʛʘʥʟ̔ʤʫ ʧʨʠ ʦʧʽʢʦʚʽʡ ʪʨʘʚʤʽ, 

ʱʦ ʥʝʤʠʥʫʯʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʤʝʪʘʙʦʣʽʯʥʠʭ ʟʤʽʥ, ʨʦʟʚʠʪʢʫ ʽʥʪʦʢʩʠʢʘʮʽʾ ʽ, ʷʢ 

ʥʘʩʣʽʜʦʢ, ʜʦ ʧʦʨʫʰʝʥʥ ̫ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʧʝʯʽʥʢʠ [227, 237, 250]. 

ʇ.ʄ. ʃʘʚʨʝʰʠʥ ʪʘ ʽʥ. [107] ʚʩʪʘʥʦʚʠʣʠ ʪʘ ʦʧʠʩʘʣʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʨʦʚʝʜʝʥ-
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ʥʷ ʜʝʪʦʢʩʠʢʘʮʽʡʥʦʾ ʪʝʨʘʧʽʾ ʽʟ ʚʢʣʶʯʝʥʥʷʤ ʦʨʥʽʪʠʥ-ʘʩʧʘʨʪʘʪʥʦʛʦ ʢʦʤʧʣʝʢʩʫ 

ʚ ʷʢʦʩʪʽ ʟʘʩʦʙʫ ʩʧʝʮʠʬʽʯʥʦʾ ʜʝʪʦʢʩʠʢʘʮʽʾ ʧʨʠ ʦʧʽʢʦʚʽʡ ʭʚʦʨʦʙʽ ʽ ʜʦʮʽʣʴ-

ʥʽʩʪʴ ʡʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʢʦʤʧʣʝʢʩʥʦʤʫ ʣʽʢʫʚʘʥʥʽ ʦʧʽʢʦʚʦʾ ʽʥʪʦʢʩʠʢʘʮʽʾ ʟ 

ʧʦʯʘʪʢʦʤ ʪʝʨʘʧʽʾ ʧʽʩʣʷ ʚʠʚʝʜʝʥʥʷ ʧʘʮʽʻʥʪʘ ʟʽ ʩʪʘʥʫ ʦʧʽʢʦʚʦʛʦ ʰʦʢʫ. 

ʆ.ɯ. ʆʩʘʜʯʘ [135] ʜʦʩʣʽʜʞʫʚʘʣʘ ʪʝʨʘʧʝʚʪʠʯʥʠʡ ʚʧʣʠʚ ʧʨʝʧʘʨʘʪʫ ʝʥ-

ʪʝʨʦʩʛʝʣʴ ʧʨʠ ʢʦʨʝʢʮʽʾ ʥʘʩʣʽʜʢʽʚ ʦʧʽʢʦʚʦʾ ʽʥʪʦʢʩʠʢʘʮʽʾ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚ 

ʢʦʤʧʣʝʢʩʥʦʤʫ ʣʽʢʫʚʘʥʥʽ ʦʧʽʢʦʚʠʭ ʭʚʦʨʠʭ ʜʦʩʣʽʜʞʫʚʘʥʠʡ ʧʨʝʧʘʨʘʪ ʟʥʘʯʥʦ 

ʟʥʠʞʫʻ ʚʤʽʩʪ ʧʨʦʜʫʢʪʽʚ ʦʢʠʩʣʶʚʘʣʴʥʦʾ ʤʦʜʠʬʽʢʘʮʽʾ ʙʽʣʢʽʚ ʚ ʧʝʨʠʬʝʨʽʡʥʽʡ 

ʢʨʦʚʽ ʽ ʩʪʫʧʽʥʴ ʚʠʨʘʞʝʥʦʩʪʽ ʤʝʪʘʙʦʣʽʯʥʦʾ ʽʥʪʦʢʩʠʢʘʮʽʾ ʚ ʮʽʣʦʤʫ. 

ʆ.ʉ. ʆʣʽʬʽʨʦʚʘ ʪʘ ɸ.ɸ. ʂʦʟʢʘ [132] ʜʦʚʝʣʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʝʬʝʢ-

ʪʠʚʥʽʩʪʴ ʩʧʦʩʦʙʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʽʧʝʨʙʘʨʠʯʥʦʾ ʦʢʩʠʛʝʥʘʮʽʾ ʚ ʣʽʢʫʚʘʥʥʽ ʝʥ-

ʜʦʛʝʥʥʦʾ ʽʥʪʦʢʩʠʢʘʮʽʾ ʧʨʠ ʦʧʽʢʦʚʽʡ ʭʚʦʨʦʙʽ, ʷʢʠʡ ʧʦʣʷʛʘʚ ʚ ʧʦʢʨʘʱʝʥʥʽ ʤʽ-

ʢʨʦʮʠʨʢʫʣʷʮʽʾ ʽ ʚʽʜʥʦʚʣʝʥʥʽ ʬʫʥʢʮʽʾ ʞʠʪʪʻʚʦʚʘʞʣʠʚʠʭ ʦʨʛʘʥʽʚ. ʇʝʨʝʚʘʛʘʤʠ 

ʤʝʪʦʜʫ ʻ ʩʪʽʡʢʽʩʪʴ ʜʝʟʽʥʪʦʢʩʠʢʘʮʽʡʥʦʛʦ ʝʬʝʢʪʫ, ʪʝʭʥʽʯʥʘ ʧʨʦʩʪʦʪʘ, ʙʝʟʧʝʯ-

ʥʽʩʪʴ ʽ ʥʝʽʥʚʘʟʠʚʥʽʩʪʴ (ʚʠʢʣʶʯʘʻʪʴʩʷ ʤʦʞʣʠʚʽʩʪʴ ʟʘʨʘʞʝʥʥʷ ʉʅɯɼʦʤ ʽ ʚʽ-

ʨʫʩʥʠʤ ʛʝʧʘʪʠʪʦʤ, ʱʦ ʜʫʞʝ ʚʘʞʣʠʚʦ ʚ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ). ɼʣʷ ʛʽʧʝʨʙʘʨʠʯ-

ʥʦʾ ʦʢʩʠʛʝʥʘʮʽʾ ʽʩʥʫʶʪʴ ʧʝʚʥʽ ʧʨʦʪʠʧʦʢʘʟʠ: ʝʧʽʣʝʧʩʽʷ, ʥʘʷʚʥʽʩʪʴ ʧʦʨʦʞʥʠʥ 

ʫ ʣʝʛʝʥʷʭ (ʘʙʩʮʝʩ ʣʝʛʝʥʽ ʘʙʦ ʪʫʙʝʨʢʫʣʴʦʟ), ʢʣʘʫʩʪʨʦʬʦʙʽʷ, ʫʨʘʞʝʥʥʷ ʃʆʈ-

ʦʨʛʘʥʽʚ, ʘ ʪʘʢʦʞ ʧʨʦʩʪʫʜʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ. ʂʨʽʤ ʪʦʛʦ, ʧʨʠ ʧʨʠʟʥʘʯʝʥʥʽ ʩʝʘ-

ʥʩʽʚ ɻɹʆ ʚʘʞʣʠʚʦ ʚʨʘʭʦʚʫʚʘʪʠ ʽʥʜʠʚʽʜʫʘʣʴʥʫ ʧʽʜʚʠʱʝʥʫ ʯʫʪʣʠʚʽʩʪʴ ʧʘʮʽʻ-

ʥʪʘ ʜʦ ʢʠʩʥʶ [8, 9]. 

ʄ.ɺ. ɭʨʦʬʻʻʚʘ [69] ʧʨʦʚʦʜʠʣʘ ʢʣʽʥʽʯʥʽ ʽ ʣʘʙʦʨʘʪʦʨʥʽ ʜʦʩʣʽʜʞʝʥʥʷ, 

ʷʢʽ ʩʚʽʜʯʘʪʴ ʧʨʦ ʪʝ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʢʩʠʜʘʥʪʘ ʚ ʧʦʻʜʥʘʥʥʽ ʟ ʪʨʘʜʠʮʽʡ-

ʥʠʤʠ ʣʽʢʫʚʘʣʴʥʠʤʠ ʟʘʭʦʜʘʤʠ ʫ ʭʚʦʨʠʭ ʟ ʦʧʽʢʦʚʦʶ ʭʚʦʨʦʙʦʶ ʧʽʜʚʠʱʫʻ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʨʦʚʝʜʝʥʦʛʦ ʣʽʢʫʚʘʥʥʷ, ʧʦʢʨʘʱʫʻ ʨʝʧʘʨʘʪʠʚʥʽ ʧʨʦʮʝʩʠ ʚ 

ʪʢʘʥʠʥʘʭ, ʟʥʘʯʥʦ ʦʙʤʝʞʫʻ ʜʝʧʨʝʩʽʶ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʛʦ ʟʘʭʠʩʪʫ, ʟʙʽʣʴʰʫʶ-

ʯʠ ʘʢʪʠʚʥʽʩʪʴ ʢʘʪʘʣʘʟʠ,  ʩʧʨʠʷʻ ʰʚʠʜʰ̔ ʡ ʢʦʨʝʢʮʽʾ ʧʦʨʫʰʝʥʴ ʙʽʣʢʦʚʦʛʦ ʦʙ-

ʤʽʥʫ ʽ ʟʤʝʥʰʝʥʥʶ ʩʠʤʧʪʦʤʽʚ ʦʧʽʢʦʚʦʾ ʽʥʪʦʢʩʠʢʘʮʽʾ ʚ ʙʽʣʴʰ ʨʘʥʥʽ ʪʝʨʤʽʥʠ. 

ɻ.ʇ. ʂʦʟʠʥʝʮʴ ʪʘ ʽʥ. [91, 92] ʚʠʚʯʘʚ ʢʣʽʥʽʯʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʨʝʧʘʨʘʪʽʚ 

ʮʝʬʝʧʽʥ ʽ ʨʦʥʝʤ ʫ ʭʚʦʨʠʭ ʽʟ ʛʣʠʙʦʢʠʤʠ ʦʧʽʢʘʤʠ. ɺʩʪʘʥʦʚʣʝʥʦ ʚʠʩʦʢʫ ʝʬʝʢ-
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ʪʠʚʥʽʩʪʴ ʧʨʝʧʘʨʘʪʫ ʚ ʛʦʩʪʨʦʤʫ ʧʝʨʽʦʜʽ ʦʧʽʢʦʚʦʾ ʭʚʦʨʦʙʠ. ʇʨʝʧʘʨʘʪ ʩʧʨʠʷʻ 

ʧʦʧʝʨʝʜʞʝʥʥʁ ʽʥʬʝʢʮʽʡʥʠʭ ʫʩʢʣʘʜʥʝʥʴ, ʟʥʠʞʝʥʥ ʁʘʫʪʦ- ʽ ʤʽʢʨʦʙʥʦʾ ʩʝʥ-

ʩʠʙʽʣʽʟʘʮʽʾ, ʟʙʝʨʽʛʘʻ ʩʠʩʪʝʤʠ ʧʨʠʨʦʜʥʦʾ ʜʝʪʦʢʩʠʢʘʮʽʾ ʥʘ ʨʽʚʥʽ ʩʫʙʢʦʤʧʝʥʩʘ-

ʮʽʾ. ʊʘʢʦʞ ʟʘʟʥʘʯʝʥʠʤ ʢʦʣʝʢʪʠʚʦʤ ʥʘʫʢʦʚʮʽʚ ʜʦʩʣʽʜʞʝʥʘ ʪʝʨʘʧʝʚʪʠʯʥʘ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʨʝʧʘʨʘʪʫ ʨʝʘʤʙʝʨʠʥ ʫ ʢʦʨʝʢʮʽʾ ʤʝʪʘʙʦʣʽʯʥʦʾ ʛʽʧʦʢʩʽʾ ʽ ʧʦ-

ʨʫʰʝʥʴ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʛʦ ʟʘʭʠʩʪʫ ʚ ʧʘʮʽʻʥʪʽʚ ʽʟ ʦʧʽʢʦʚʦʶ ʭʚʦʨʦʙʦʶ ʫ ʩʪʘ-

ʜʽʾ ʦʧʽʢʦʚʦʾ ʩʝʧʪʠʢʦʪʦʢʩʝʤʽʾ. ɺ ʽʥʰʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʚʩʪʘʥʦʚʣʝʥʘ ʚʠʩʦʢʘ 

ʘʥʪʠʪʦʢʩʠʯʥʘ ʘʢʪʠʚʥʽʩʪʴ ʪʘ ʟʥʘʯʥʘ ʨʦʣʴ ʧʨʝʧʘʨʘʪʫ ʚ ʟʙʝʨʝʞʝʥʥʽ ʬʫʥʢʮʽʦ-

ʥʫʚʘʥʥʷ ʩʠʩʪʝʤ ʛʫʤʦʨʘʣʴʥʦʾ ʜʝʪʦʢʩʠʢʘʮʽʾ ʽ ʘʥʪʠʤʽʢʨʦʙʥʦʾ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ 

[27, 94]. 

R. J. Kagan ʪʘ ʽʥ. [222] ʚʩʪʘʥʦʚʠʣʠ, ʱʦ ʨʘʥʥʷ ʥʝʢʨʝʢʪʦʤʽʷ ʟʘʚʜʷʢʠ 

ʥʦʨʤʘʣʽʟʘʮʽʾ ʚʟʘʻʤʦʟʚôʷʟʢʫ ʧʨʦʪʝʾʥʘʟʥʠʭ ʽ ʘʥʪʠʧʨʦʪʝʾʥʘʟʥʠʭ ʩʠʩʪʝʤ  ʜʦʟʚʦ-

ʣʷʻ ʟʥʠʟʠʪʠ ʨʽʚʝʥʴ ʪʦʢʩʝʤʽʾ. ɺʠʢʦʥʘʥʥʷ ʮʽʻʾ ʧʨʦʮʝʜʫʨʠ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʠ-

ʞʝʥʥʷ ʨʽʚʥʽʚ ʽʥʪʦʢʩʠʢʘʮʽʡʥʦʛʦ ʧʦʰʢʦʜʞʝʥʥʷ ʬʘʛʦʮʠʪʽʚ, ʤʽʢʨʦʙʥʦʾ ʽʥʪʦʢ-

ʩʠʢʘʮʽʾ ʪʘ ʟʥʠʱʝʥʥʷ ʛʽʩʪʦʛʝʥʥʦʾ ʽʥʪʦʢʩʠʢʘʮʽʾ, ʚʥʘʩʣʽʜʦʢ ʯʦʛʦ ʧʦʢʨʘʱʫʻʪʴʩʷ 

ʧʨʦʛʥʦʟ ʥʘ ʦʜʫʞʘʥʥʷ ʽ ʞʠʪʪʷ ʧʘʮʽʻʥʪʽʚ. 

ʉʝʨʝʜ ʙʘʛʘʪʴʦʭ ʤʝʪʦʜʽʚ ʝʬʝʨʝʥʪʥʦʾ ʪʝʨʘʧʽʾ ʚʘʞʣʠʚʘ ʨʦʣʴ ʥʘʣʝʞʠʪʴ 

ʝʥʪʝʨʦʩʦʨʙʮʽʾ ʨʽʟʥʠʭ ʟʘ ʭʽʤʽʯʥʦʶ ʙʫʜʦʚʦʶ ʽ ʩʧʦʩʦʙʦʤ ʚʠʛʦʪʦʚʣʝʥʥʷ ʩʫʯʘʩ-

ʥʠʭ ʩʦʨʙʝʥʪʽʚ, ʷʢʽ ʤʦʞʫʪʴ ʫʪʨʠʤʫʚʘʪʠ ʘʜʩʦʨʙʦʚʘʥʽ ʨʝʯʦʚʠʥʠ ʥʘ ʤʝʞʽ ʧʦʜʽ-

ʣʫ ʨʽʜʠʥʘ ï ʪʚʝʨʜʘ ʬʘʟʘ. ɽ.ʗ. ʌʽʩʪʘʣʴ ʪʘ ʽʥ. [167] ʚʩʪʘʥʦʚʠʣʠ ʚʠʩʦʢʫ ʝʬʝʢ-

ʪʠʚʥʽʩʪʴ ʧʨʝʧʘʨʘʪʫ ʘʪʦʢʩʽʣ (ʧʝʨʦʨʘʣʴʥʘ ʽ ʤʽʩʮʝʚʘ ʜʽʷ) ʚ ʟʥʠʞʝʥʥʽ ʽʥʪʦʢʩʠ-

ʢʘʮʽʾ ʚ ʨʽʟʥʽ ʧʝʨʽʦʜʠ ʦʧʽʢʦʚʦʾ ʭʚʦʨʦʙʠ ʽ ʰʚʠʜʦhʤʫ ʦʯʠʱʝʥʥʶ ʨʘʥ. 

ɽ.ɺ. ʈʘʡʥʝʩ ʪʘ ʽʥ. [149] ʜʦʚʝʣʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʽ ʜʦʮʽʣʴʥʽʩʪʴ ʟʘʩʪʦʩʫ-

ʚʘʥʥʷ ʧʨʝʧʘʨʘʪʽʚ ʙʫʨʰʪʠʥʦʚʦʾ ʢʠʩʣʦʪʠ ʚ ʢʦʤʧʣʝʢʩʥʽʡ ʽʥʬʫʟʽʡʥʽʡ ʪʝʨʘʧʽʾ 

ʧʘʮʽʻʥʪʽʚ ʟ ʦʧʽʢʦʚʦʶ ʽʥʪʦʢʩʠʢʘʮʽʻʶ, ʷʢʘ ʧʦʣʷʛʘʻ ʫ ʧʦʣʽʧʰʝʥʥʽ ʛʘʟʦʦʙʤʽʥʫ 

ʟʘ ʨʘʭʫʥʦʢ ʧʦʢʨʘʱʝʥʥʷ ʟʘʩʚʦʻʥʥʷ ʢʠʩʥʶ ʚ ʧʨʦʮʝʩʽ ʪʢʘʥʠʥʥʦʛʦ ʜʠʭʘʥʥʷ. 

ʅ.ʄ. ʐʫʣʘʻʚʘ, ɽ.ɺ. ʂʫʩʧʠʮ ʽ ɺ.ɺ. ʑʫʢʦʚʩʢʠʡ [187] ʦʪʨʠʤʘʣʠ ʘʥʘʣʦʛʽʯʥʽ 

ʨʝʟʫʣʴʪʘʪʠ ʧʨʠ ʧʦʻʜʥʘʥʦʤʫ ʟʘʩʪʦʩʫʚʘʥʥʽ ʟʘʟʥʘʯʝʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʽʟ ʛʽʜʨʦʢʩʽ-

ʝʪʠʣʢʨʦʭʤʘʣ̫ʤʠ. ʎʝ ʟʥʘʥʥʷ ʩʫʪʪʻʚʦ ʟʥʠʟʠʣʦ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚ ʧʝʨʝʣʠʚʘʥʥʽ 

ʢʦʤʧʦʥʝʥʪʽʚ ʢʨʦʚʽ, ʷʢʝ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘ ̒ʥʘ ʦʨʛʘʥʠ ʚʠʜʽʣʴʥʦʾ ʩʠʩʪʝʤʠ ʽ 
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ʟʙʽʣʴʰʫʻ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʦʨʛʘʥʠ ʽʤʫʥʦʙʽʦʣʦʛʽʯʥʦʾ ʨʝʘʢʪʠʚʥʦʩʪʽ, ʱʦ ʤʘʻ 

ʦʯʝʚʠʜʥʝ ʟʥʘʯʝʥʥʷ ʧʨʠ ʥʘʷʚʥʦʩʪʽ ʦʧʽʢʦʚʦʾ ʽʥʪʦʢʩʠʢʘʮʽʾ ʦʨʛʘʥʽʟʤʫ [15, 178, 

187]. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʩʚʽʜʯʘʪʴ, ʱʦ ʧʨʠ ʜʦʚʛʦʪʨʠʚʘʣʦʤʫ ʧʨʠʟʥʘʯʝʥ-

ʥʽ ʢʦʤʙʽʥʘʮʽʾ ʬʦʨʤ ʧʦʣʽʬʝʥʦʣʴʥʠʭ ʩʧʦʣʫʢ ʫ ʭʚʦʨʠʭ ʟ ʦʧʽʢʘʤʠ ʩʪʫʧʽʥʴ ʽʥʪʦ-

ʢʩʠʢʘʮʽʾ ʟʤʝʥʰʫʻʪʴʩʷ ʥʘ 15-25 %. ʊʘʢʠʤ ʯʠʥʦʤ, ʧʦʣʽʬʝʥʦʣʴʥʽ ʩʧʦʣʫʢʠ 

ʟʥʠʞʫʶʪʴ ʨʽʚʝʥʴ ʝʥʜʦʪʦʢʩʠʢʦʟʫ ʽ ʮʠʤ ʩʘʤʠʤ ʧʨʠʩʢʦʨʶʶʪʴ ʟʘʛʦʻʥʥʷ ʨʘʥ 

[209]. 

ɿʘ ʫʤʦʚ ʜʝʛʽʜʨʘʪʘʮʽʾ, ʟʛʫʱʝʥʥʷ ʢʨʦʚʽ, ʛʽʧʦʧʨʦʪʝʽʥʝʤʽʾ, ʛʽʧʦʘʣʴʙʫʤʽ-

ʥʝʤʽʾ ʩʪʫʧʽʥʴ ʦʧʽʢʦʚʦʾ ʽʥʪʦʢʩʠʢʘʮʽʾ ʧʦʛʣʠʙʣʶʻʪʴʩʷ, ʱʦ ʚʠʤʘʛʘʻ ʚʽʜʧʦʚʽʜʥʦʾ 

ʢʦʨʝʢʮʽʾ ʧʣʘʟʤʦʟʘʤʽʥʥʠʢʘʤʠ. ʈʷʜ ʚʯʝʥʠʭ ʜʦʚʝʣʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥ-

ʥʷ ʧʨʝʧʘʨʘʪʽʚ ʘʣʴʙʫʤʽʥʫ ʟ ʤʝʪʦʶ ʧʦʧʦʚʥʝʥʥʷ ʜʝʬʽʮʠʪʫ ʘʣʴʙʫʤʽʥʫ ʧʣʘʟʤʠ  

ʪʘ ʧʽʜʪʨʠʤʢʠ ʢʦʣʦʾʜʥʦ-ʦʩʤʦʪʠʯʥʦʛʦ ʪʠʩʢʫ ʢʨʦʚʽ [82, 106]. ɼʦ ʥʝʜʦʣʽʢʽʚ ʟʘ-

ʟʥʘʯʝʥʦʛʦ ʧʨʝʧʘʨʘʪʫ ʩʣʽʜ ʚʽʜʥʝʩʪʠ ʧʨʦʪʠʧʦʢʘʟʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʠ ʚʘʞʢʠʭ 

ʘʥʝʤʽʷʭ, ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʽʡ ʽ ʥʠʨʢʦʚʽʡ ʥʝʜʦʩʪʘʪʥʦʩʪʽ, ʥʘʙʨʷʢʫ ʣʝʛʝʥʴ, ʧʦ-

ʨʫʰʝʥʥʽ ʟʩʽʜʘʥʥʷ ʢʨʦʚʽ, ʘ ʪʘʢʦʞ ʤʘʣʦʜʦʩʪʫʧʥʽʩʪʴ ʯʝʨʝʟ ʚʠʩʦʢʫ ʮʽʥʫ, ʱʦ 

ʚʘʞʣʠʚʦ ʚʨʘʭʦʚʫʚʘʪʠ ʧʨʠ ʜʦʨʦʛʦʚʘʨʪʽʩʥʦʤʫ ʣʽʢʫʚʘʥʥ ̔ʫʩʢʣʘʜʥʝʥʴ ʦʧʽʢʦʚʦʾ 

ʭʚʦʨʦʙʠ.  

ɸ.ʆ. ɻʘʚʨʠʣʶʢ ʪʘ ʽʥ. [33, 34, 216], ɻʘʣʫʥʢʦ ɻ.ʄ. [38-42], ɻʫʥʘʩ ɯ.ɺ. ʪʘ 

ʽʥ. [57-60, 62, 63], ɼʟʝʚʫʣʴʩʴʢʘ ɯ.ɺ. ʪʘ ʽʥ. [66, 210], ʂʦʚʘʣʴʯʫʢ ʆ.ɯ. [85, 87, 

88, 229, 230], ʄʘʢʘʨʦʚʘ ʆ.ɯ. ʪʘ ʏʘʡʢʦʚʩʴʢʠʡ ʖ.ɹ. [112], ʆʯʝʨʝʪʥʶʢ ɸ.ɸ., 

ʗʢʦʚʣʝʚʘ ʆ.ɸ. ʽ ʇʘʣʘʤʘʨʯʫʢ ʆ. ɺ. [141], ʉʝʤʝʥʝʥʢʦ ɸ. ɯ. ʪʘ ʽʥ. [152-154], 

ʏʝʨʢʘʩʦʚ ɺ.ɻ. ʪʘ ʽʥ. [171-175, 197, 198], ʏʝʨʢʘʩʦʚ ɽ.ɺ. [176] ʜʦʩʣʽʜʞʫʚʘʣʠ 

ʟʤʽʥʠ ʨʽʚʥʷ ʝʥʜʦʛʝʥʥʦʾ ʽʥʪʦʢʩʠʢʘʮʽʾ (ʤʦʣʝʢʫʣʠ ʩʝʨʝʜʥʴʦʾ ʤʘʩʠ ʽ ʣʝʡʢʦʮʠ-

ʪʘʨʥʠʡ ʽʥʜʝʢʩ ʽʥʪʦʢʩʠʢʘʮʽʾ) ʽ ʜʠʥʘʤʽʢʫ ʨʽʟʥʠʭ ʪʠʧʽʚ ʢʣʽʪʠʥʥʦʾ ʩʤʝʨʪʽ ʚ ʪʠ-

ʤʫʩʽ, ʥʘʜʥʠʨʥʠʢʦʚʠʭ ʟʘʣʦʟʘʭ, ʘʜʝʥʦʛʽʧʦʬʽʟʽ, ʧʝʯʽʥʮʽ, ʝʥʜʦʢʨʠʥʥʠʭ ʝʧʽʪʝʣʽ-

ʘʣʴʥʠʭ ʢʣʽʪʠʥʘʭ, ʪʦʥʢʽʡ ʢʠʰʮʽ ʱʫʨʽʚ ʧʨʠ ʢʦʨʝʢʮʽʾ ʥʘʩʣʽʜʢʽʚ ʦʧʽʢʫ ʰʢʽʨʠ 

ʢʦʣʦʾʜʥʦ-ʛʽʧʝʨʦʩʤʦʣʷʨʥʠʤʠ ʨʦʟʯʠʥʘʤʠ ʣʘʢʪʦʧʨʦʪʝʾʥʫ ʟ ʩʦʨʙʽʪʦʣʦʤ ʽ 

ʅɸES-LX-5 %. 

ɺʨʘʭʦʚʫʶʯʠ ʚʠʱʝʧʝʨʝʨʘʭʦʚʘʥʽ ʦʩʦʙʣʠʚʦʩʪʽ (ʧʝʨʝʚʘʛʠ, ʥʝʜʦʣʽʢʠ) ʨ-̔ 

http://ngmu.ru/cozo/mos/article/abauthors.php?id=1701
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ʟʥʦʤʘʥʽʪʥʠʭ ʜʝʟʽʥʪʦʢʩʠʢʘʮʽʡʥʠʭ ʣʽʢʫʚʘʣʴʥʠʭ ʟʘʭʦʜʽʚ, ʥʘ ʩʴʦʛʦʜʥʽʰʥʽʡ 

ʜʝʥʴ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʥʘʧʨʷʤʢʦʤ ʣʽʢʫʚʘʥʥʷ ʥʘʩʣʽʜʢʽʚ ʦʧʽʢʦʚʦʾ ʽʥʪʦʢʩʠʢʘʮʽʾ 

ʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʦʤʙʽʥʦʚʘʥʠʭ ʦʨʛʘʥʦʧʨʦʪʝʢʪʦʨʥʠʭ ʢʦʣʦʾʜʥʦ-ʢʨʠʩʪʘʣʦʾʜʥʠʭ 

ʣʽʢʘʨʩʴʢʠʭ ʨʦʟʯʠʥʽʚ, ʷʢʽ ʤʘʶʪʴ ʨʷʜ ʧʝʨʝʚʘʛ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʤʦʥʦʧʨʝʧʘʨʘʪʘ-

ʤʠ [98-100, 133, 134]. ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʚʠʧʨʦʙʦʚʫʚʘʥʥʷ ʧʦʟʠʪʠʚʥʦʛʦ 

ʚʧʣʠʚʫ ʣʘʢʪʦʧʨʦʪʝʾʥʫ ʟ ʩʦʨʙʽʪʦʣʦʤ ʽ ʅɸES-LX-5 % ʥʘ ʤʦʨʬʦʬʫʥʢʮʽʦʥʘʣʴ-

ʥʽ, ʙʽʦʭʽʤʽʯʥʽ, ʚʽʜʥʦʚʣʶʚʘʣʴʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʪʢʘʥʠʥ, ʦʨʛʘʥʽʚ, ʧʦʢʘʟʥʠʢʠ ʨʽʚʥʷ 

ʝʥʜʦʛʝʥʥʦʾ ʽʥʪʦʢʩʠʢʘʮʽʾ ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʚʠʩʦʢʫ ʝʬʝʢʪʠʚʥʽʩʪʴ, ʜʦʮʽʣʴʥʽʩʪʴ, ʽ 

ʜʦʩʪʫʧʥʽʩʪʴ ʮʴʦʛʦ ʥʝʽʥʚʘʟʠʚʥʦʛʦ ʤʝʪʦʜʫ ʜʝʟʽʥʪʦʢʩʠʢʘʮʽʾ ʪʘ ʰʠʨʦʪʫ ʱʦʜʦ 

ʧʦʢʘʟʽʚ ʜʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʝʧʘʨʘʪʽʚ [85, 95, 98, 100, 133, 141, 153, 154]. 

 

 

1.3. ʇʨʦʷʚʠ ʧʦʰʢʦʜʞʝʥʥʷ ʪʘ ʢʦʤʧʝʥʩʘʪʦʨʥʦ-ʧʨʠʩʪʦʩʫʚʘʣʴʥʠʭ ʟʤʽʥ ʚ 

ʩʝʣʝʟʽʥʮʽ ʧʽʩʣʷ ʦʧʽʢʦʚʦʾ ʪʨʘʚʤʠ ʰʢʽʨʠ 

 

 

ɺ ʦʩʪʘʥʥʽʡ ʯʘʩ ʧʨʦʙʣʝʤʘ ʚʠʚʯʝʥʥʷ ʩʝʣʝʟʽʥʢʠ ʷʢ ʧʝʨʠʬʝʨʽʡʥʦʛʦ ʦʨʛʘ-

ʥʫ ʽʤʫʥʥʦʾ ʩʠʩʪʝʤʠ ʧʨʠʚʝʨʪʘʻ ʚʝʣʠʢʫ ʫʚʘʛʫ ʥʘʫʢʦʚʮʽʚ. ʉʣʽʜ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ 

ʢʽʣʴʢʽʩʪʴ ʨʦʙʽʪ ʚ ʥʘʫʢʦʚʽʡ ʣʽʪʝʨʘʪʫʨʽ ʧʨʠʩʚʷʯʝʥʠʭ ʚʠʚʯʝʥʥʶ ʤʦʨʬʦʣʦʛʽʯ-

ʥʠʭ ʟʤʽʥ ʩʝʣʝʟʽʥʢʠ ʧʨʠ ʪʝʨʤʽʯʥʽʡ ʪʨʘʚʤʽ ʥʘ ʜʘʥʠʡ ʤʦʤʝʥʪ ʥʝʚʝʣʠʢʘ [240]. 

ʊʦʤʫ ʨʝʟʫʣʴʪʘʪʠ ʤʘʢʨʦʤʝʪʨʠʯʥʠʭ, ʛʽʩʪʦʣʦʛʽʯʥʠʭ, ʮʠʪʦʣʦʛʽʯʥʠʭ ʪʘ ʫʣʴʪʨʘ-

ʩʪʨʫʢʪʫʨʥʠʭ ʟʤʽʥ ʩʝʣʝʟʽʥʢʠ ʱʫʨʽʚ ʻ ʪʘʢʠʤʠ ʥʝʦʙʭʽʜʥʠʤʠ ʜʣʷ ʨʦʟʫʤʽʥʥʷ 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʨʦʟʚʠʪʢʫ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ ʡ ʽʤʫʥʦʤʦʜʫʣʷʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ 

ʧʨʠ ʦʧʽʢʦʚʽʡ ʽʥʪʦʢʩʠʢʘʮʽʾ ʦʨʛʘʥʽʟʤʫ. 

ɻ.ʆ. ɻʘʚʨʠʣʶʢ-ʉʢʠʙʘ ʪʘ ʂ.ʉ. ɺʦʣʢʦʚ [35-37] ʧʨʦʚʦʜʠʣʠ ʩʫʙʤʽʢʨʦ-

ʩʢʦʧʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʩʝʣʝʟʽʥʢʠ ʩʪʘʪʝʚʦʟʨʽʣʠʭ ʙʽʣʠʭ ʱʫʨʽʚ-ʩʘʤʮʽʚ ʚ ʨʽʟʥʽ 

ʪʝʨʤʽʥʠ ʧʽʩʣʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʦʧʽʢʦʚʦʾ ʪʨʘʚʤʠ, ʱʦ ʜʦʟʚʦʣʠʣʦ ʚʠʷʚʠʪʠ 

ʥʘʷʚʥʽʩʪʴ ʦʟʥʘʢ ʜʝʩʪʨʫʢʮʽʾ ʽ ʨʦʟʚʠʪʢʫ ʧʨʠʩʪʦʩʫʚʘʣʴʥʦ-ʢʦʤʧʝʥʩʘʪʦʨʥʠʭ 

ʟʤʽʥ. 

ʅʘ 7 ʜʦʙʫ ʜʦʩʣʽʜʞʝʥʥʷ ʚ ʟʦʥʘʭ ʙʽʣʦʾ ʧʫʣʴʧʠ ʥʘʨʦʩʪʘʶʪʴ ʦʟʥʘʢʠ ʜʝ- 
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ʩʪʨʫʢʮʽʾ ʣʽʤʬʦʮʠʪʽʚ, ʷʢʽ ʚʠʟʥʘʯʘʶʪʴʩʷ ʩʪʨʫʢʪʫʨʥʠʤʠ ʧʦʨʫʰʝʥʥʷʤʠ ʮʠʪʦ-

ʧʣʘʟʤʠ ʽ ʷʜʝʨ. ɿʘʟʥʘʯʝʥʽ ʩʫʙʤʽʢʨʦʩʢʦʧʽʯʥʽ ʦʟʥʘʢʠ ʩʚʽʜʯʘʪʴ, ʱʦ ʦʧʽʢʦʚʘ 

ʭʚʦʨʦʙʘ ʥʘʚʽʪʴ ʥʘ ʧʦʯʘʪʢʦʚʠʭ ʪʝʨʤʽʥʘʭ ʩʚʦʛʦ ʧʝʨʝʙʽʛʫ ʩʧʨʠʯʠʥʷʻ ʛʣʠʙʦʢ ̔

ʩʪʨʫʢʪʫʨʥ ̔ʟʤʽʥʠ ʩʝʣʝʟʽʥʢʠ. ʍʦʯʘ ʮʽ ʨʝʘʢʪʠʚʥʽ ʟʤʽʥʠ, ʷʢʽ ʚʽʜʙʫʚʘʶʪʴʩʷ ʚ 

ʩʪʨʫʢʪʫʨʘʭ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʦʨʛʘʥʫ ʤʘʶʪʴ ʧʨʠʩʪʦʩʫʚʘʣʴʥʦ-

ʢʦʤʧʝʥʩʘʪʦʨʥʠʡ ʭʘʨʘʢʪʝʨ, ʤʠ ʙʘʯʠʤʦ, ʱʦ ʧʦʯʘʪʢʦʚʽ ʦʟʥʘʢʠ ʧʨʠʛʥʽʯʝʥʥʷ 

ʨʝʛʝʥʝʨʘʮʽʾ ʪʘʢʦʞ ʧʨʠʩʫʪʥʽ [35]. 

ʋ ʩʪʘʜʽʶ ʧʽʟʥʴʦʾ ʪʦʢʩʝʤʽʾ (ʥʘ 14-21 ʜʦʙʠ) ʧʽʩʣʷ ʦʧʽʢʫ ʚʽʜʤʽʯʘʣʠʩʴ 

ʜʝʱʦ ʽʥʰʽ ʩʫʙʤʽʢʨʦʩʢʦʧʽʯʥʽ ʟʤʽʥʠ ʩʪʨʫʢʪʫʨʥʠʭ ʝʣʝʤʝʥʪʽʚ ʩʝʣʝʟʽʥʢʠ. ʅʘ 14 

ʜʦʙʫ (ʩʪʘʜʽʷ ʧʽʟʥʴʦʾ ʪʦʢʩʝʤʽʾ) ʝʢʩʧʝʨʠʤʝʥʪʫ ʚʩʪʘʥʦʚʣʝʥʦ ʥʘʨʦʩʪʘʥʥʷ ʜʝ-

ʩʪʨʫʢʪʠʚʥʠʭ ʟʤʽʥ ʾʾ ʩʪʨʫʢʪʫʨʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʧʦʨʽʚʥʷʥʦ ʟ ʨʘʥʥʽʤʠ ʪʝʨʤʽ-

ʥʘʤʠ ʜʦʩʣʽʜʞʝʥʥʷ. ɻʣʠʙʦʢʝ ʨʫʡʥʫʚʘʥʥʷ ʷʜʝʨ ʽ ʦʨʛʘʥʝʣ ʙʘʛʘʪʴʦʭ ʢʣʽʪʠʥ ʯʝ-

ʨʚʦʥʦʾ ʽ ʙʽʣʦʾ ʧʫʣʴʧʠ  ̒ʦʟʥʘʢʦʶ ʨʦʟʚʠʪʢʫ ʥʝʟʚʦʨʦʪʥʠʭ ʟʤʽʥ ʚ ʜʦʩʣʽʜʞʫʚʘ-

ʥʦʤʫ ʦʨʛʘʥʽ ʚʥʘʩʣʽʜʦʢ ʚʘʞʢʦʾ ʪʝʨʤʽʯʥʦʾ ʪʨʘʚʤʠ [37]. 

ʂʨʽʤ ʪʦʛʦ, ʧʨʦʚʝʜʝʥʽ ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʩʝʣʝʟʽʥʢʠ ʱʫʨʽʚ 

ʧʨʠ ʦʧʽʢʘʭ ʥʘ ʨʘʥʥʽʭ ʽ ʧʽʟʥʽʭ ʩʪʘʜʽʷʭ ʪʦʢʩʝʤʽʾ ʚʩʪʘʥʦʚʠʣʠ ʨʽʟʥʠʡ ʩʪʫʧʽʥʴ 

ʨʝʘʢʮʽʾ ʣʽʤʬʦʾʜʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʦʨʛʘʥʫ [50]. 

ɸʥʘʣʽʟ ʨʦʟʪʘʰʫʚʘʥʥʷ ʽʤʫʥʦʮʠʪʽʚ ʫ ʩʪʨʫʢʪʫʨʥʠʭ ʢʦʤʧʦʥʝʥʪʘʭ ʩʝʣʝʟʽ-

ʥʢʠ ʪʚʘʨʠʥ ʧʨʠ ʪʝʨʤʽʯʥʽʡ ʪʨʘʚʤʽ ʚ ʜʠʥʘʤʽʮʽ ʝʢʩʧʝʨʠʤʝʥʪʫ, ʧʨʦʚʝʜʝʥʠʡ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʦʛʦ ʤʝʪʦʜʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʦʥʦʢʣʦʥʘʣʴʥʠʭ 

ʘʥʪʠʪʽʣ ʬʽʨʤʠ "ʆɸʂʆ" ʚʩʪʘʥʦʚʠʚ, ʱʦ ʜʝʧʨʝʩʽʷ ʽʤʫʥʦʢʦʤʧʝʪʝʥʪʥʠʭ ʢʣʽʪʠʥ 

ʟʘ ʨʘʭʫʥʦʢ ʟʥʠʞʝʥʥʷ ʾʭ ʢʽʣʴʢʦʩʪʽ, ʧʦʩʠʣʝʥʥʷ ʘʧʦʧʪʦʟʫ ʪʘ ʟʥʘʯʥʦʛʦ ʟʤʝʥ-

ʰʝʥʥʷ ʧʨʦʣʽʬʝʨʘʪʠʚʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʨʦʟʛʦʨʪʘʻʪʴʩʷ ʚ ʨʘʥʥʽ ʪʝʨʤʽʥʠ ʧʽʩʣʷ 

ʫʨʘʞʝʥʥʷ. 

ʅʘʡʙʽʣʴʰʽ ʜʝʩʪʨʫʢʪʠʚʥʽ ʟʤʽʥʠ ʣʽʤʬʦʾʜʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʩʝʣʝʟʽʥʢʠ ʚʽ-

ʜʙʫʚʘʶʪʴʩʷ ʚ ʩʪʘʜʽʾ ʧʽʟʥʴʦʾ ʩʝʧʪʠʢʦ-ʪʦʢʩʝʤʽʾ. 

ɼʝʧʨʝʩʽʷ ʽʤʫʥʦʮʠʪʽʚ ʫ ʦʨʛʘʥʽ ʟʘʣʝʞʠʪʴ ʚʽʜ ʟʤʽʥ ʩʫʜʠʥʥʦʛʦ ʨʫʩʣʘ, ʘ ʾʾ 

ʨʽʚʝʥʴ ʚʽʜ ʩʪʘʜʽʾ ʦʧʽʢʦʚʦʾ ʭʚʦʨʦʙʠ [113]. 

ɺ ʜʦʩʣʽʜʞʝʥʥʷʭ ɹʫʣʴʢʦ ɯ.ɺ. [20-23] ʚ ʩʝʣʝʟʽʥʮʽ ʱʫʨʽʚ ʧʽʩʣʷ ʦʧʽʢʫ 

ʰʢʽʨʠ, ʧʨʠ ʚʚʝʜʝʥʥʽ ʚ ʧʝʨʰ̔ 7 ʜʽʙ 0,9 % ʨʦʟʯʠʥʫ NaCl, ʯʝʨʝʟ 14, 21 ʪʘ 30 
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ʜʽʙ ʚʽʜʤʽʯʘʣʦʩʴ ʧʦʚʥʦʢʨʚ̔'ʷ, ʘʜʛʝʟʽʷ ʪʘ ʜʽʘʧʝʜʝʟ ʣʽʤʬʦʮʠʪʽʚ ʫ ʚʝʥʫʣʘʭ ʣʽ-

ʤʬʦʾʜʥʠʭ ʚʫʟʣʠʢʽʚ, ʛʽʧʝʨʧʣʘʟʽʷ ʪʘ ʛʽʧʝʨʪʨʦʬʽʷ ʤʘʢʨʦʬʘʛʽʚ ʫ ʙʽʣʽʡ ʪʘ ʯʝʨ-

ʚʦʥʽʡ ʧʫʣʴʧʽ. ʇʽʩʣʷ ʦʧʽʢʫ ʰʢʽʨʠ ʪʘ ʚʚʝʜʝʥʥʽ ʚ ʧʝʨʰ̔ 7 ʜʽʙ ʣʘʢʪʦʧʨʦʪʝʾʥʫ ʟ 

ʩʦʨʙʽʪʦʣʦʤ, ʚʠʷʚʣʝʥʦ ʤʦʨʬʦʣʦʛʽʯʥʽ ʦʟʥʘʢʠ ʩʪʠʤʫʣʷʮʽʾ ʘʢʪʠʚʥʦʩʪʽ ʛʫʤʦ-

ʨʘʣʴʥʦʛʦ ʪʘ ʢʣʽʪʠʥʥʦʛʦ ʽʤʫʥʽʪʝʪʫ; ʧʨʠ ʧʦʧʝʨʝʜʥʴʦʤʫ ʚʚʝʜʝʥʥʽ ʨʦʟʯʠʥʫ 

HAES-LX-5 % ʚʽʜʤʽʯʘʻʪʴʩʷ ʥʦʨʤʘʣʽʟʘʮʽʷ ʣʽʤʬʦʮʠʪʘʨʥʦʛʦ ʩʢʣʘʜʫ ʙʽʣʦʾ 

ʧʫʣʴʧʠ ʩʝʣʝʟʽʥʢʠ ʪʘ ʧʨʘʢʪʠʯʥʦ ʧʦʚʥʝ ʚʽʜʥʦʚʣʝʥʥʷ ʩʪʨʫʢʪʫʨʠ ʣʽʤʬʦʮʠʪʽʚ 

ʙʽʣʦʾ ʧʫʣʴʧʠ ʯʝʨʝʟ 30 ʜʽʙ. ʇʨʠ ʘʥʘʣʽʟʽ ʢʣʽʪʠʥʥʦʛʦ ʮʠʢʣʫ ʢʣʽʪʠʥ ʩʝʣʝʟʽʥʢʠ 

[24] ʘʚʪʦʨʦʤ ʚʩʪʘʥʦʚʣʝʥʦ ʟʨʦʩʪʘʥʥʷ ʘʧʦʧʪʦʟʫ ʯʝʨʝʟ 14, 21 ʪʘ 30 ʜʽʙ ʧʽʩʣʷ 

ʦʧʽʢʦʚʦʾ ʪʨʘʚʤʠ ʰʢʽʨʠ ʥʘ ʬʦʥʽ ʧʦʧʝʨʝʜʥʴʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʧʨʦʜʦʚʞ ʧʝ-

ʨʰʠʭ 7 ʜʽʙ 0,9% ʨʦʟʯʠʥʫ NaCl, ʘ ʪʘʢʦʞ ʩʫʪʪʻʚʦ ʙʽʣʴʰʽ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠ-

ʢʽʚ ʙʣʦʢʫ ʧʨʦʣʽʬʝʨʘʮʽʾ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʨʦʟʯʠʥʽʚ ʣʘʢʪʦʧʨʦʪʝʾʥʫ ʟ ʩʦʨʙʽʪʦ-

ʣʦʤ ʽ HAES-LX-5 % ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʣʽʪʠʥʥʦʛʦ 

ʮʠʢʣʫ ʢʣʽʪʠʥ ʩʝʣʝʟʽʥʢʠ. 

ɯ.ɺ. ɹʫʣʴʢʦ ʪʘ ʖ.ʁ. ɻʫʤʽʥʩʴʢʠʡ [25] ʧʨʦʚʦʜʠʣʠ ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʥʠʡ 

ʤʦʨʬʦʤʝʪʨʠʯʥʠʡ ʘʥʘʣʽʟ ʧʦʧʫʣʷʮʽʾ ʣʽʤʬʦʮʠʪʽʚ ʙʽʣʦʾ ʧʫʣʴʧʠ ʩʝʣʝʟʽʥʢʠ ʧʨʠ 

ʦʧʽʢʦʚʽʡ ʭʚʦʨʦʙʽ. ɺʩʪʘʥʦʚʣʝʥʦ ʜʦʩʪʦʚʽʨʥʝ ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʚʫʟʴʢʦʧʣʘ-

ʟʤʦʚʠʭ ʟ ʥʠʟʴʢʦʶ ʘʢʪʠʚʥʽʩʪʶ ʽ ʟʙʽʣʴʰʝʥʥʷ ʰʠʨʦʢʦʧʣʘʟʤʦʚʠʭ ʟ ʚʠʩʦʢʦʶ 

ʥʝʩʧʝʮʠʬʽʯʥʦʶ ʘʢʪʠʚʥʽʩʪʶ ʣʽʤʬʦʮʠʪʽʚ, ʱʦ ʚ ʧʝʨʩʧʝʢʪʠʚʽ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ 

ʦʮʽʥʶʚʘʪʠ ʚʧʣʠʚ ʧʨʝʧʘʨʘʪʽʚ ʥʘ ʬʫʥʢʮʽʦʥʘʣʴʥʫ ʘʢʪʠʚʥʽʩʪʴ ʣʽʤʬʦʾʜʥʦʾ ʪʢʘ-

ʥʠʥʠ. 

ʖ.ɯ. ʇʽʛʦʣʢʽʥ ʪʘ ʽʥ. [143] ʚʠʚʯʘʣʠ ʪʝʨʤʽʯʥʽ ʪʨʘʚʤʠ, ʱʦ ʚʠʥʠʢʣʠ ʚʽʜ 

ʟʘʡʤʘʥʥʷ ʛʦʨʶʯʠʭ ʨʽʜʠʥ ʥʘ ʪʽʣʽ ʣʶʜʠʥʠ. ʅʘ ʧʽʜʩʪʘʚʽ ʢʦʤʧʣʝʢʩʥʦʛʦ ʘʥʘʣʽʟʫ 

ʧʦʰʢʦʜʞʝʥʴ ʰʢʽʨʥʠʭ ʧʦʢʨʠʚʽʚ, ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʟʤʽʥ ʚʥʫʪʨʽʰʥʽʭ ʦʨʛʘʥʽʚ ʽ 

ʜʘʥʠʭ ʣʘʙʦʨʘʪʦʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʽʥ ʚʩʪʘʥʦʚʠʚ, ʱʦ ʩʝʣʝʟʽʥʢʘ ʧʨʠ ʜʘʥʦʤʫ 

ʫʨʘʞʝʥʥʽ ʙʫʣʘ ʱʽʣʴʥʘ, ʥʘʙʨʷʢʣʘ. ʇʨʠ ʤʽʢʨʦʩʢʦʧʽʯʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʚʠʷʚ-

ʣʷʣʦʩʷ ʜʠʬʫʟʥʝ ʧʦʚʥʦʢʨʚ̔'ʷ ʦʨʛʘʥʫ ʪʘ ʜʨʽʙʥʦʚʦʛʥʠʱʝʚʽ ʩʫʙʢʘʧʩʫʣʷʨʥʽ ʨʦʟ-

ʩʽʷʥʽ ʛʝʤʦʨʘʛʽʾ.  

ɭ.ɺ. ʄʘʨʢʝʣʦʚʘ ʪʘ ʽʥ. [113] ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʜʦʩʣʽʜʠʣʠ ʧʘʪʦʣʦʛʽʯʥʫ 

ʘʥʘʪʦʤʽʶ ʩʝʣʝʟʽʥʢʠ ʙʝʟʧʦʨʦʜʥʠʭ ʩʪʘʪʝʚʦʟʨʽʣʠʭ ʱʫʨʽʚ ʥʘ ʨʽʟʥʠʭ ʩʪʘʜʽʷʭ 
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ʦʧʽʢʦʚʦʾ ʭʚʦʨʦʙʠ. ʋ ʩʝʣʝʟʽʥʮʽ ʨʝʻʩʪʨʫʚʘʚʩʷ ʢʦʤʧʣʝʢʩ ʜʠʩʮʠʨʢʫʣʷʪʦʨʥʠʭ, 

ʘʣʴʪʝʨʘʪʠʚʥʦ-ʘʪʨʦʬʽʯʥʠʭ ʽ ʨʝʧʘʨʘʪʠʚʥʠʭ ʧʨʦʮʝʩʽʚ, ʩʪʫʧʽʥʴ ʚʠʨʘʞʝʥʦʩʪʽ ʽ 

ʭʘʨʘʢʪʝʨ ʧʦʻʜʥʘʥʥʷ ʷʢʠʭ ʚʠʟʥʘʯʘʚʩʷ ʧʝʨʽʦʜʦʤ ʦʧʽʢʦʚʦʾ ʭʚʦʨʦʙʠ. ʅʘ ʩʪʘʜʽʾ 

ʰʦʢʫ ʽ ʚ ʧʝʨʽʦʜ ʪʦʢʩʠʢʦʩʝʧʪʠʮʝʤʽʽ, ʷʢ ʚ ʊ-, ʪʘʢ ʽ ʚ ɺ-ʟʘʣʝʞʥʠʭ ʟʦʥʘʭ ʟʘʟʥʘ-

ʯʝʥʦʛʦ ʦʨʛʘʥʫ ʧʝʨʝʚʘʞʘʣʠ ʷʚʠʱʘ ʣʽʤʬʦʮʠʪʦʣʽʟʫ ʧʨʠ ʧʽʜʚʠʱʝʥʥʦʤʫ ʨʽʚʥʽ 

ʢʣʽʪʠʥ ʤʘʢʨʦʬʘʛʘʣʴʥʦʾ ʩʠʩʪʝʤʠ. ɺʽʜʪʦʨʛʥʝʥʥʷ ʩʪʨʫʧʫ ʽ ʝʧʽʪʝʣʽʟʘʮʽʷ ʦʧʽʢʦ-

ʚʦʾ ʨʘʥʠ ʨʦʟʚʠʚʘʶʪʴʩʷ ʧʨʠ ʚʠʨʘʞʝʥʠʭ ʷʚʠʱʘʭ ʨʝʧʘʨʘʮʽʾ ʚ ʩʝʣʝʟʽʥʮʽ. ʆʜʥʘʢ, 

ʦʩʪʘʥʥʷ ʤʘʻ ʭʘʨʘʢʪʝʨ ʩʫʙʩʪʠʪʫʮʽʾ ʽ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʷʢ ʢʽʣʴʢʽʩʥʠʤ ʧʨʠʨʦʩ-

ʪʦʤ ʣʽʤʬʦʾʜʥʠʭ ʢʣʽʪʠʥ, ʪʘʢ ʽ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʽʦʥʘʣʴʥʦʶ ʧʝʨʝʙʫʜʦʚʦʶ 

ʩʝʣʝʟʽʥʢʠ ʟ ʧʝʨʩʠʩʪʝʥʮʽʻʶ ʷʚʠʱ ʩʠʥʫʩʦʚʦʛʦ ʛʽʩʪʽʦʮʠʪʦʟʫ ʽ ʥʘʜʤʽʨʥʦʶ ʘʢ-

ʪʠʚʘʮʽʻʶ ɺ-ʟʘʣʝʞʥʠʭ ʟʦʥ ʟ ʥʘʢʦʧʠʯʝʥʥʷʤ ʚ ʥʠʭ ʧʣʘʟʤʘʪʠʯʥʠʭ ʢʣʽʪʠʥ. 

ɸʥʘʪʦʤʽʯʥʠʭ ʨʦʙʽʪ, ʧʨʠʩʚʷʯʝʥʠʭ ʧʨʦʙʣʝʤʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʷʚʽʚ ʧʦ-

ʰʢʦʜʞʝʥʥʷ ʪʘ ʢʦʤʧʝʥʩʘʪʦʨʥʦ-ʧʨʠʩʪʦʩʫʚʘʣʴʥʠʭ ʟʤʽʥ ʫ ʩʝʣʝʟʽʥʮʽ ʚ ʨʘʥʥʽ 

ʪʝʨʤʽʥʠ ʧʽʩʣʷ ʦʧʽʢʦʚʦʾ ʪʨʘʚʤʠ ʰʢʽʨʠ ʪʘ ʚʠʟʥʘʯʝʥʥʶ ʜʦʮʽʣʴʥʦʩʪʽ ʽ ʝʬʝʢʪʠʚ-

ʥʦʩʪʽ ʢʦʣʦʾʜʥʦ-ʛʽʧʝʨʦʩʤʦʣʷʨʥʠʭ ʨʦʟʯʠʥʽʚ ʚʽʪʯʠʟʥʷʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ, ʚ 

ʋʢʨʘʾʥʽ ʥʘ ʜʘʥʠʡ ʯʘʩ ʧʨʘʢʪʠʯʥʦ ʥʝʤʘʻ. ʅʘʰʝ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʣʠʢʘʥʝ ʥʘ 

ʚʠʚʯʝʥʥʷ ʚʧʣʠʚʫ ʣʘʢʪʦʧʨʦʪʝʾʥʫ ʽʟ ʩʦʨʙʽʪʦʣʦʤ ʪʘ HAES-LX-5 ʥʘ ʤʦʨʬʦʣʦ-

ʛʽʶ ʩʝʣʝʟʽʥʢʠ ʚ ʨʘʥʥʽ ʪʝʨʤʽʥʠ ʪʝʨʤʽʯʥʦʛʦ ʦʧʽʢʫ ʰʢʽʨʠ, ʱʦ ʜʦʟʚʦʣʠʪʴ ʧʦʛ-

ʣʠʙʠʪʠ ʨʦʟʫʤʽʥʥʷ ʤʝʭʘʥʽʟʤʽʚ ʨʝʘʢʪʠʚʥʦʾ ʚʽʜʧʦʚʽʜʽ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʦʨʛʘʥʫ ʽ 

ʨʦʟʰʠʨʠʪʴ ʪʝʨʘʧʝʚʪʠʯʥʽ ʤʦʞʣʠʚʦʩʪʽ ʫ ʩʫʯʘʩʥʽʡ ʢʦʤʙʫʩʪʽʦʣʦʛʽʾ. 
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ʈʆɿɼɯʃ 2 

ɿɸɻɸʃʔʅɸ ʄɽʊʆɼʀʂɸ ʁ ʆʉʅʆɺʅɯ ʄɽʊʆɼʀ ɼʆʉʃɯɼɾɽʅʔ 

 

 

2.1. ʆʙôʻʢʪʠ ʜʦʩʣʽʜʞʝʥʥʷ 

 

 

ʋ ʨʘʤʢʘʭ ʥʘʫʢʦʚʦʛʦ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʘ ʤʽʞ ɺʅʄʋ ʽʤ. ʄ.ɯ. ʇʠʨʦʛʦʚʘ ʽ 

ɼʋ "ɯʥʩʪʠʪʫʪ ʧʘʪʦʣʦʛʽʾ ʢʨʦʚʽ ʪʘ ʪʨʘʥʩʬʫʟʽʡʥʦʾ ʤʝʜʠʮʠʥʠ ʅɸʄʅ ʋʢʨʘʾʥʠ" 

(ʤ. ʃʴʚʽʚ) ʪʘ ɺʅʄʋ ʽʤ. ʄ.ɯ. ʇʠʨʦʛʦʚʘ ʽ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨ-

ʩʠʪʝʪʫ ʽʤʝʥʽ ʆ.ʆ. ɹʦʛʦʤʦʣʴʮʷ ʧʨʦʚʝʜʝʥʦ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʝ ʜʦʩʣʽʜʞʝʥʥʷ 

ʜʽʾ ʢʦʥʪʨʦʣʴʥʦʛʦ ʽʥʬʫʟʽʡʥʦʛʦ ʧʨʝʧʘʨʘʪʫ ï 0,9 % ʨʦʟʯʠʥʫ NaCl, ʨʝʬʝʨʝʥʩ-

ʧʨʝʧʘʨʘʪʫ ï ʨʦʟʯʠʥʫ ʣʘʢʪʦʧʨʦʪʝʽʥʫ ʟ ʩʦʨʙʽʪʦʣʦʤ (ʩʝʨʽʡʥʦ ʚʠʧʫʩʢʘʻʪʴʩʷ 

ʂʠʾʚʩʴʢʠʤ ɿɸʊ ñɹʽʦʬʘʨʤʘò ï ʩʝʨʪʠʬʽʢʘʪ ʧʨʦ ʜʝʨʞʘʚʥʫ ʨʝʻʩʪʨʘʮʽʶ ʄʆɿ 

ʋʢʨʘʾʥʠ ˉ 464/09-300200000 ʚʽʜ 12.03.2009 ʨʦʢʫ ï ʻ ʙʽʣʢʦʚʦ-ʩʦʣʴʦʚʠʤ 

ʨʦʟʯʠʥʦʤ, ʜʝ ʚ ʷʢʦʩʪʽ ʢʦʣʦʾʜʥʦ ʾʦʩʥʦʚʠ ʚʠʩʪʫʧʘʻ ʜʦʥʦʨʩʴʢʠʡ ʘʣʴʙʫʤʽʥ ï 5 

%, ʘ ʪʘʢʦʞ ʙʘʛʘʪʦʘʪʦʤʥʠʡ ʩʧʠʨʪ ʩʦʨʙʽʪʦʣ ï 6 %, ʥʘʪʨʽʶ ʣʘʢʪʘʪ ï 2,1 %, 

ʥʘʪʨʽʶ ʭʣʦʨʠʜ ï 0,8 %, ʢʘʣʴʮʽʶ ʭʣʦʨʠʜ ï 0,01 %, ʢʘʣʽʶ ʭʣʦʨʠʜ ï 0,0075 

%, ʥʘʪʨʽʶ ʛʽʜʨʦʢʘʨʙʦʥʘʪ ï 0,01 %; ʽʦʥʥʠʡ ʩʢʣʘʜ ʧʨʝʧʘʨʘʪʫ ʤʘʻ ʥʘʩʪʫʧʥʫ 

ʩʪʨʫʢʪʫʨʫ: Na
+ 
ï 343,5 ʤʤʦʣʴ/ʣ, K

+ 
ï 1,0 ʤʤʦʣʴ/ʣ, Ca

++
 ï 0,9 ʤʤʦʣʴ/ʣ, Cl

- 
ï 

139,7 ʤʤʦʣʴ/ʣ, ʅʉʆ3
- 
ï 1,2 ʤʤʦʣʴ/ʣ, ʉʅ3ʉʅ(ʆʅ)ʉʆʆ

-
 ï 187,4 ʤʤʦʣʴ/ʣ; 

ʦʩʤʦʣʷʨʥʽʩʪʴ ʨʦʟʯʠʥʫ ʩʪʘʥʦʚʠʪʴ 1020 ʤʦʩʤʦʣʴ/ʣ) ʪʘ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʧʨʝ-

ʧʘʨʘʪʫ ï ʨʦʟʯʠʥʫ HAES-LX-5% (ʨʦʟʨʦʙʣʝʥʠʡ ʚ ɼʋ "ɯʥʩʪʠʪʫʪ ʧʘʪʦʣʦʛʽʾ 

ʢʨʦʚʽ ʪʘ ʪʨʘʥʩʬʫʟʽʡʥʦʾ ʤʝʜʠʮʠʥʠ ʅɸʄʅ ʋʢʨʘʾʥʠ" ï ʷʢ ʢʦʣʦʾʜʥʫ ʦʩʥʦʚʫ 

ʤʽʩʪʠʪʴ ʧʦʣʽ(0-2-ʛʽʜʨʦʢʩʠʝʪʠʣ)ʢʨʦʭʤʘʣʶ ï 5% (ʩʝʨʝʜʥʷ ʤʦʣʝʢʫʣʷʨʥʘ ʤʘʩʘ 

ʩʪʘʥʦʚʠʪʴ 130 000 ɼʘʣʴʪʦʥ, ʩʪʫʧʽʥʴ ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʟʘʤʽʱʝʥʥʷ 0,4), ʘ ʪʘ-

ʢʦʞ ʙʘʛʘʪʦʘʪʦʤʥʠʡ ʩʧʠʨʪ ʢʩʠʣʽʪʦʣ ï 5%, ʟʘʣʫʞʥʶʶʯʠʡ ʢʦʤʧʦʥʝʥʪ ʥʘ-

ʪʨʽʶ ʣʘʢʪʘʪ ï 1,5 %, ʥʘʪʨʽʶ ʭʣʦʨʠʜ ï 0,8%, ʢʘʣʽʶ ʭʣʦʨʠʜ ï 0,03%, ʢʘʣʴ-

ʮʽʶ ʭʣʦʨʠʜ ï 0,02%, ʤʘʛʥʽʶ ʭʣʦʨʠʜ ï 0,01%; ʽʦʥʥʠʡ ʩʢʣʘʜ ʨʦʟʯʠʥʫ ʤʘʻ 

ʥʘʩʪʫʧʥʫ ʩʪʨʫʢʪʫʨʫ: Na
+ 
ï 270,7 ʤʤʦʣʴ/ʣ, K

+ 
ï 4,0 ʤʤʦʣʴ/ʣ, Ca

++ 
ï 1,8 
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ʤʤʦʣʴ/ʣ, Mg
++ 
ï 1,1 ʤʤʦʣʴ/ʣ, Cl

- 
ï 146,6 ʤʤʦʣʴ/ʣ, ʉʅ3ʉʅ(ʆʅ)ʉʆʆ

- 
ï 133,8 

ʤʤʦʣʴ/ʣ; ʪʝʦʨʝʪʠʯʥʘ ʦʩʤʦʣʷʨʥʽʩʪʴ ʧʨʝʧʘʨʘʪʫ, ʷʢʽʡ ʧʽʜʣʷʛʘʚ ʜʦʩʣʽʜʞʝʥʥʶ, 

ʩʢʣʘʜʘʻ 890 ʤʦʩʤʦʣʴ/ʣ, ʱʦ ʚ 3 ʨʘʟʠ ʧʝʨʝʚʠʱʫʻ ʦʩʤʦʣʷʨʥʽʩʪʴ 0,9% ʨʦʟʯʠ-

ʥʫ NaCl ʪʘ ʦʩʤʦʣʷʨʥʽʩʪʴ ʧʣʘʟʤʠ ʢʨʦʚʽ [100]) ʥʘ ʩʪʨʫʢʪʫʨʫ ʩʝʣʝʟʽʥʢʠ ʽʥʪʘʢ-

ʪʥʠʭ ʱʫʨʽʚ ʥʘ ʨʘʥʥʽʭ ʪʝʨʤʽʥʘʭ (1, 3 ʪʘ 7 ʜʦʙʘ) ʧʽʩʣʷ ʦʧʽʢʦʚʦʾ ʪʨʘʚʤʠ ʰʢʽʨʠ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʙʫʣʠ ʚʠʢʦʥʘʥʽ ʥʘ ʣʘʙʦʨʘʪʦʨʥʠʭ ʙʽʣʠʭ ʱʫʨʘʭ-ʩʘʤʮʷʭ 

ʤʘʩʦʶ 155-160 ʛ, ʦʪʨʠʤʘʥʠʭ ʟ ʚʽʚʘʨʽʶ ɼʋ "ɯʥʩʪʠʪʫʪ ʬʘʨʤʘʢʦʣʦʛʽʾ ʪʘ ʪʦʢ-

ʩʠʢʦʣʦʛʽʾ ɸʄʅ ʋʢʨʘʾʥʠ". ʇʨʦʪʷʛʦʤ ʝʢʩʧʝʨʠʤʝʥʪʫ ʪʚʘʨʠʥ ʫʪʨʠʤʫʚʘʣʠ ʚ 

ʫʤʦʚʘʭ ʚʽʚʘʨʽʶ ɺʅʄʋ ʽʤ. ʄ.ɯ. ʇʠʨʦʛʦʚʘ (ʪʝʤʧʝʨʘʪʫʨʘ ʚ ʧʨʠʤʽ-ʱʝʥʥʽ ï ʚ 

ʤʝʞʘʭ 24-25 Áʉ, ʚʦʣʦʛʽʩʪʴ ʧʦʚʽʪʨʷ ï ʚ ʤʝʞʘʭ 40-60%) ʥʘ ʩʪʘʥʜʘʨʪʥʦʤʫ ʚʦ-

ʜʥʦ-ʭʘʨʯʦʚʦʤʫ ʨʘʮʽʦʥʽ, ʧʨʠ ʚʽʣʴʥʦʤʫ ʜʦʩʪʫʧʽ ʜʦ ʚʦʜʠ ʪʘ ʾʞʽ. ʋʩʽ ʜʦʩʣʽʜʠ 

ʧʨʦʚʦʜʠʣʠ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʨʝʢʦʤʝʥʜʘʮʽʡ ɭʚʨʦʧʝʡʩʴʢʦʾ ʢʦʤʽʩʽʾ ʱʦʜʦ ʧʨʦʚʝ-

ʜʝʥʥʷ ʤʝʜʠʢʦ ʙʽʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʚʘʨʠʥ ʪʘ ʤʝʜʠʯ-

ʥʠʤʠ ʨʝʢʦʤʝʥʜʘʮʽʷʤʠ ɼʝʨʞʘʚʥʦʛʦ ʬʘʨʤʘʢʦʣʦʛʽʯʥʦʛʦ ʮʝʥʪʨʫ ʄʆɿ ʋʢʨʘʾʥʠ 

ʪʘ "ʇʨʘʚʠʣ ʜʦ ʢʣʽʥʽʯʥʦʾ ʦʮʽʥʢʠ ʙʝʟʧʝʢʠ ʬʘʨʤʘʢʦʣʦʛʽʯʥʠʭ ʟʘʩʦʙʽʚ (GLP)" 

[67, 90] ʪʘ ʧʨʘʚʠʣ ʛʫʤʘʥʥʦʛʦ ʩʪʘʚʣʝʥʥʷ ʜʦ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʪʚʘʨʠʥ (ʟʘ-

ʪʚʝʨʜʞʝʥʦ ʂʦʤʽʪʝʪʦʤ ʟ ʙʽʦʝʪʠʢʠ ɺʅʄʋ ʽʤ. ʄ. ɯ. ʇʠʨʦʛʦʚʘ ï ʧʨʦʪʦʢʦʣ ˉ 

17 ʚʽʜ 18.10.2012 ʪʘ ʧʨʦʪʦʢʦʣ ˉ 5 ʚʽʜ 03.07.2018). 

ʃʘʙʦʨʘʪʦʨʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠ ʥʘ ʙʘʟʘʭ ʣʘʙʦʨʘʪʦʨʽʾ ʬʫʥʢʮʽʦ-

ʥʘʣʴʥʦʾ ʤʦʨʬʦʣʦʛʽʾ ʪʘ ʛʝʥʝʪʠʢʠ ʨʦʟʚʠʪʢʫ ʅɼʎ ɺʅʄʋ ʽʤ. ʄ.ɯ. ʇʠʨʦʛʦʚʘ 

(ʩʝʨʪʠʬʽʢʦʚʘʥʘ ɼʌʎ ʄʆɿ ʋʢʨʘʾʥʠ, ʧʦʩʚʽʜʯʝʥʥʷ ˉ 003/10 ʚʽʜ 11.01.2010) 

ʪʘ ʣʘʙʦʨʘʪʦʨʽʾ ʢʘʬʝʜʨʠ ʬʘʨʤʘʢʦʣʦʛʽʾ ɺʅʄʋ ʽʤ. ʄ.ɯ. ʇʠʨʦʛʦʚʘ (ʩʝʨʪʠʬʽʢʦ-

ʚʘʥʘ ɼʌʎ ʄʆɿ ʋʢʨʘʾʥʠ, ʧʦʩʚʽʜʯʝʥʥʷ ˉ 000679 ʚʽʜ 11.01.2008). 

ʋʩʽ ʨʦʟʯʠʥʠ ʚʚʦʜʠʣʠ ʫ ʥʠʞʥʶ ʧʦʨʦʞʥʠʩʪʫ ʚʝʥʫ ʧʽʩʣʷ ʾʾ ʢʘʪʝʪʝʨʠʟʘ-

ʮʽʾ ʚ ʘʩʝʧʪʠʯʥʠʭ ʫʤʦʚʘʭ ʯʝʨʝʟ ʩʪʝʛʥʦʚʫ ʚʝʥʫ (ʨʠʩ. 2.1) ʫ ʜʦʟʽ 10 ʤʣ/ʢʛ ʤʘ-

ʩʠ ʪʽʣʘ ʪʚʘʨʠʥʠ ï ʩʝʨʝʜʥʷ ʪʝʨʘʧʝʚʪʠʯʥʘ ʜʦʟʘ, ʱʦ ʙʫʣʘ ʨʦʟʨʘʭʦʚʘʥʘ ʨʦʟʨʦ-

ʙʥʠʢʘʤʠ HAES-LX-5% ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʽʩʥʫʶʯʠʭ ʨʝʢʦʤʝʥʜʘʮʽʡ [67]. ʇʽʩʣʷ 

ʢʦʞʥʦʛʦ ʚʚʝʜʝʥʥʷ ʢʦʣʦʾʜʥʦ-ʛʽʧʝʨʦʩʤʦʣʷʨʥʠʭ ʨʦʟʯʠʥʽʚ, ʧʨʦʩʚʽʪ ʧʽʜʰʠʪʦʛʦ 

ʧʽʜ ʰʢʽʨʫ ʢʘʪʝʪʝʨʘ ʟʘʧʦʚʥʶʚʘʣʠ ʪʠʪʨʦʚʘʥʠʤ ʨʦʟʯʠʥʦʤ ʛʝʧʘʨʠʥʫ (0,1 ʤʣ 

ʛʝʧʘʨʠʥʫ ʥʘ 10 ʤʣ 0,9 % ʨʦʟʯʠʥʫ NaCl). ʇʝʨʰʝ ʚʚʝʜʝʥʥʷ ʢʦʣʦʾʜʥʦ-
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ʛʽʧʝʨʦʩʤʦʣʷʨʥʠʭ ʨʦʟʯʠʥʽʚ (ʚʧʨʦʜʦʚʞ 5-6 ʭʚʠʣʠʥ) ʟʜʽʡʩʥʶʚʘʣʠ ʯʝʨʝʟ 1 

ʛʦʜʠʥʫ ʧʽʩʣʷ ʧʦʯʘʪʢʫ ʝʢʩʧʝʨʠʤʝʥʪʫ (ʜʝʧʣ̔ʷʮʽʾ ʙʦʢʦʚʠʭ ʧʦʚʝʨʭʦʥʴ ʪʫʣʫʙʘ 

ʽ ʥʘʥʝʩʝʥʥʷ ʦʧʽʢʫ ʰʢʽʨʠ), ʘ ʥʘʩʪʫʧʥʽ ʽʥʬʫʟʽʾ ï 1 ʨʘʟ ʥʘ ʜʦʙʫ ʧʨʦʪʷʛʦʤ ʧʝ-

ʨʰʠʭ 7 ʜʽʙ ʧʨʦʚʝʜʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʫ. 

 

 

ʈʠʩ. 2.1. ʌʦʪʦ ʱʫʨʘ ʧʽʩʣʷ ʢʘʪʝʪʝʨʠʟʘʮʽʾ ʽ ʜʝʧʽʣʷʮʽʾ ʙʦʢʦʚʠʭ ʧʦʚʝʨʭʦʥʴ 

ʪʫʣʫʙʘ. 

 

ɻʦʣʽʥʥʷ ʙʦʢʦʚʠʭ ʧʦʚʝʨʭʦʥʴ ʪʫʣʫʙʘ ʱʫʨʽʚ (ʜʠʚ. ʨʠʩ. 2.1), ʢʘʪʝʪʝʨʠ-

ʟʘʮʽʶ ʚʝʥ, ʧʦʩʪʘʥʦʚʢʫ ʦʧʽʢʽʚ ʰʢʽʨʠ ʪʘ ʜʝʢʘʧʽʪʘʮʽʶ ʪʚʘʨʠʥ ʧʨʦʚʦʜʠʣʠ ʚ 

ʫʤʦʚʘʭ ʚʥʫʪʨʽʰʥʴʦʚʝʥʥʦʛʦ ʧʨʦʧʦʬʦʣʦʚʦʛʦ ʥʘʨʢʦʟʫ (ʽʟ ʨʦʟʨʘʭʫʥʢʫ 60 

ʤʛ/ʢʛ ʤʘʩʠ ʪʚʘʨʠʥʠ). 

ʇʨʠ ʧʨʦʚʝʜʝʥʥʽ ʦʢʨʝʤʠʭ ʧʦʧʝʨʝʜʥʽʭ ʜʦʩʣʽʜʞʝʥʴ ʢʦʣʝʢʪʠʚʦʤ ʥʘʫʢʦ-

ʚʮʽʚ ʧʣʘʥʦʚʦʾ ʥʘʫʢʦʚʦʾ ʪʝʤʘʪʠʢʠ ʙʫʣʦ ʚʠʷʚʣʝʥʦ: 

¶ ʛʦʣʽʥʥʷ ʙʦʢʦʚʠʭ ʧʦʚʝʨʭʦʥʴ ʪʫʣʫʙʘ ʽ ʧʦʩʪʘʥʦʚʢʘ ʢʘʪʝʪʝʨʘ ʙʝʟ ʚʚʝʜʝʥ-

ʥʷ 0,9 % ʨʦʟʯʠʥʫ NaCl ʪʘ ʟ ʡʦʛʦ ʚʚʝʜʝʥʥʷʤ ʥʝ ʧʨʠʟʚʦʜʠʣʠ ʜʦ ʙʫʜʴ-ʷʢʠʭ 

ʤʦʨʬʦ-ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʟʤʽʭ ʚ ʦʨʛʘʥʽʟʤʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʪʚʘʨʠʥ ï ʩʘʤʝ 

ʪʦʤʫ ʜʦ ʛʨʫʧʠ ʢʦʥʪʨʦʣʶ ʫ ʪʚʘʨʠʥ ʙʝʟ ʦʧʽʢʦʚʦʾ ʪʨʘʚʤʠ ʰʢʽʨʠ ʚʽʜʥʝʩʣʠ ʢʘ-
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ʪʝʪʝʨʠʟʦʚʘʥʠʭ ʱʫʨʽʚ ʽʟ ʜʝʧʽʣʴʦʚʘʥʠʤʠ ʙʦʢʦʚʠʤʠ ʧʦʚʝʨʭʥʷʤʠ ʪʫʣʫʙʘ, ʷʢʠʤ 

ʧʨʦʚʦʜʠʣʠ ̔ ʥʬʫʟʽ ʁ0,9 % ʨʦʟʯʠʥʫ NaCl; 

¶ ʫ ʱʫʨʽʚ ʧʽʩʣʷ ʦʧʽʢʫ ʰʢʽʨʠ ʙʝʟ ʚʚʝʜʝʥʥʷ ʙʫʜʴ-ʷʢʠʭ ʨʦʟʯʠʥʽʚ ʣʝʪʘʣʴ-

ʥʽʩʪʴ ʥʘ 7-ʤʫ ʜʦʙʫ ʩʢʣʘʜʘʣʘ 80%, ʘ ʥʘ 9-ʫ ʜʦʙʫ ï 100%; ʧʽʩʣʷ ʦʧʽʢʫ ʰʢʽʨʠ 

ʧʨʠ ʚʚʝʜʝʥʥʽ 0,9% ʨʦʟʯʠʥʫ NaCl ï ʟʘʛʘʣʴʥʠʡ ʧʦʢʘʟʥʠʢ ʣʝʪʘʣʴʥʦʩʪʽ ʜʦ 30 

ʜʦʙʠ ʝʢʩʧʝʨʠʤʝʥʪʫ ʩʢʣʘʜʘʚ 43,5%; ʧʽʩʣʷ ʦʧʽʢʫ ʰʢʽʨʠ ʧʨʠ ʚʚʝʜʝʥʥʽ ʨʦʟʯʠʥʫ 

ʣʘʢʪʦʧʨʦʪʝʾʥʫ ʟ ʩʦʨʙʽʪʦʣʦʤ ï ʟʘʛʘʣʴʥʠʡ ʧʦʢʘʟʥʠʢ ʣʝʪʘʣʴʥʦʩʪʽ ʜʦ 30 ʜʦʙʠ 

ʝʢʩʧʝʨʠʤʝʥʪʫ ʩʢʣʘʜʘʚ 11,6%; ʧʽʩʣʷ ʦʧʽʢʫ ʰʢʽʨʠ ʧʨʠ ʚʚʝʜʝʥʥʽ ʨʦʟʯʠʥʫ ʅɸɽS-

LX-5% ï ʟʘʛʘʣʴʥʠʡ ʧʦʢʘʟʥʠʢ ʣʝʪʘʣʴʥʦʩʪʽ ʜʦ 30 ʜʦʙʠ ʝʢʩʧʝʨʠʤʝʥʪʫ ʩʢʣʘʜʘʚ 

15,0% (ʩʘʤʝ ʪʦʤʫ ʜʦ ʛʨʫʧʠ ʢʦʥʪʨʦʣʶ ʫ ʪʚʘʨʠʥ ʧʽʩʣʷ ʦʧʽʢʫ ʰʢʽʨʠ ʚʽʜʥʝʩʣʠ 

ʱʫʨʽʚ ʷʢʠʤ ʧʨʦʚʦʜʠʣʠ ʽʥʬʫʟʽ ʁ0,9 % ʨʦʟʯʠʥʫ NaCl). 

ɺʨʘʭʦʚʫʶʯʠ ʚʠʱʝʥʘʚʝʜʝʥʝ, 180 ʱʫʨʽʚ ʙʫʣʦ ʨʦʟʧʦʜʽʣʝʥʦ ʚ ʝʢʩʧʝʨʠ-

ʤʝʥʪʽ ʥʘ 6 ʛʨʫʧ: 1-ʘ, 2-ʘ ʽ 3-ʷ ʛʨʫʧʠ ï ʱʫʨʠ ʙʝʟ ʪʝʨʤʽʯʥʦʾ ʪʨʘʚʤʠ ʷʢʠʤ ʧʨʦ-

ʚʦʜʠʣʠ ʽʥʬʫʟʽʶ 0,9% ʨʦʟʯʠʥʫ NaCl, ʣʘʢʪʦʧʨʦʪʝʽʥʫ ʟ ʩʦʨʙʽʪʦʣʦʤ ʪʘ HAES-

LX-5% ʫ ʜʦʟʽ 10 ʤʣ ʥʘ ʢʛ. ɺ 4-ʽʡ, 5-ʽʡ ʽ 6-ʽʡ ʛʨʫʧʘʭ ʱʫʨʘʤ ʧʨʦʚʦʜʠʣʠ ʽʥʬʫ-

ʟʽʶ 0,9% ʨʦʟʯʠʥʫ NaCl, ʣʘʢʪʦʧʨʦʪʝʽʥʫ ʟ ʩʦʨʙʽʪʦʣʦʤ ʪʘ HAES-LX-5% ʫ ʜʦʟʽ 

10 ʤʣ ʥʘ ʢʛ ʧʽʩʣʷ ʦʧʽʢʫ ʰʢʽʨʠ. 

ɼʣʷ ʧʦʜʘʣʴʰʦʛʦ ʧʦʛʣʠʙʣʝʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘʤʠ ʙʫʣʘ ʦʙʨʘʥʽ ʟʤʽʥʠ 

ʚ ʩʝʣʝʟʽʥʮʽ ʯʝʨʝʟ 1, 3 ʽ 7 ʜʽʙ ʚʽʜ ʧʦʯʘʪʢʫ ʝʢʩʧʝʨʠʤʝʥʪʫ. 

 

2.2. ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ 

 

 

2.2.1. ʅʘʥʝʩʝʥʥʷ ʦʧʽʢʦʚʦʾ ʪʨʘʚʤʠ ʰʢʽʨʠ ɯɯ-ɯɯɯ ʩʪʫʧʝʥʶ ʧʣʦʱʝʶ 21-

23% ʧʦʚʝʨʭʥʽ ʪʽʣʘ. 

ʆʧʽʢʦʚʝ ʧʦʰʢʦʜʞʝʥʥʷ ʰʢʽʨʠ (ʨʠʩ. 2.2) ʟʜʽʡʩʥʶʚʘʣʠ ʰʣʷʭʦʤ ʧʨʠʢʣʘ-

ʜʘʥʥʷ ʜʦ ʧʦʧʝʨʝʜʥʴʦ ʜʝʧʽʣʴʦʚʘʥʠʭ ʙʽʯʥʠʭ ʧʦʚʝʨʭʦʥʴ ʪʫʣʫʙʘ ʱʫʨʽʚ ʥʘ 10 

ʩʝʢʫʥʜ ʯʦʪʠʨʴʦʭ ʤʽʜʥʠʭ ʧʣʘʩʪʠʥʦʢ (ʧʦ ʜʚʽ ʧʣʘʩʪʠʥʠ ʟ ʢʦʞʥʦʛʦ ʙʦʢʫ, ʢʦʞʥʘ 

ʟ ʧʣʦʱʝʶ ʧʦʚʝʨʭʥʽ ʧʦ 13,86 ʩʤ
2
), ʷʢʽ ʧʦʧʝʨʝʜʥʴʦ ʧʨʦʪʷʛʦʤ 6 ʭʚʠʣʠʥ ʥʘʛʨʽ-



48 
 

ʚʘʣʠ ʫ ʚʦʜʽ ʟ ʧʦʩʪʽʡʥʦʶ ʪʝʤʧʝʨʘʪʫʨʦʶ 100Üʉ [219]. ʇʨʠ ʮʴʦʤʫ, ʟʛʽʜʥʦ ʬʦ-

ʨʤʫʣʠ M.O. Lee [233] ʟʘʛʘʣʴʥʘ ʧʣʦʱʘ ʫʨʘʞʝʥʥʷ ʧʦʚʝʨʭʥʽ ʰʢʽʨʠ ʫ ʱʫʨʽʚ 

ʩʢʣʘʜʘʣʘ 21-23 %. ʊʘʢʘ ʧʣʦʱʘ ʧʨʠ ʜʘʥʽʡ ʝʢʩʧʦʟʠʮʽʾ ʻ ʜʦʩʪʘʪʥʴʦʶ ʜʣʷ ʬʦʨ-

ʤʫʚʘʥʥʷ ʦʧʽʢʫ 2-3 ʩʪʫʧʝʥʷ (ʟʛʽʜʥʦ ʟ ʢʣʘʩʠʬʽʢʘʮʽʻʶ ʧʨʠʡʥʷʪʦ  ʁʥʘ 20-ʤʫ 

ʟôʾʟʜʽ ʭʽʨʫʨʛʽʚ ʋʢʨʘʾʥʠ, ʤ. ʊʝʨʥʦʧʽʣʴ, 2000 ʨ.) ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʰʦʢʦʚʦʛʦ 

ʩʪʘʥʫ ʩʝʨʝʜʥʴʦʛʦ ʩʪʫʧʝʥʷ ʚʘʞʢʦʩʪʽ [109, 181]. 

 

 

ʈʠʩ. 2.2. ʌʦʪʦ ʱʫʨʘ ʯʝʨʝʟ 7 ʜʽʙ ʧʽʩʣʷ ʦʧʽʢʫ ʰʢʽʨʠ ʟ ʢʘʪʝʪʝʨʦʤ ʜʣʷ ʚʚʝ-

ʜʝʥʥʷ ʢʦʣʦʾʜʥʦ-ʛʽʧʝʨʦʩʤʦʣʷʨʥʠʭ ʨʦʟʯʠʥʽʚ. 

 

ɻʣʠʙʠʥʘ ʦʧʽʢʫ ʙʫʣʘ ʧʽʜʪʚʝʨʜʞʝʥʘ ʛʽʩʪʦʣʦʛʽʯʥʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ 

ʰʢʽʨʠ (ʨʠʩ. 2.3). 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚʘʞʢʦʩʪʽ ʫʨʘʞʝʥʥʷ ʧʨʠ ʦʧʽʢʦʚʽʡ ʪʨʘʚʤʽ ʰʢʽʨʠ ʟʘ-

ʩʪʦʩʦʚʫʚʘʣʠ ʽʥʜʝʢʩ ʪʷʞʢʦʩʪʽ ʫʰʢʦʜʞʝʥʥʷ (ɯʊʋ), ʱʦ ʚʨʘʭʦʚʫʻ ʧʣʦʱʫ ʧʦ-

ʚʝʨʭʥʽ ʽ ʛʣʠʙʠʥʫ ʦʧʽʢʽʚ. ʇʨʠ ʮʴʦʤʫ 1% ʧʣʦʱʽ ʦʧʽʢʫ 1-2 ʩʪʫʧʝʥʷ ʧʨʠʡʤʘ-

ʶʪʴ ʟʘ 1 ʦʜʠʥʠʮʶ ɯʊʋ; 1% 3ɸ ʩʪʫʧʝʥʶ ï ʟʘ 2 ʦʜʠʥʠʮʽ ɯʊʋ; 1% 3ɹ ʩʪʫʧʝ-

ʥʶ ï ʟʘ 3 ʦʜʠʥʠʮʽ ɯʊʋ; 1% 4 ʩʪʫʧʝʥʷ ï ʟʘ 4 ʦʜʠʥʠʮʽ ɯʊʋ. ɺʝʣʠʯʠʥʘ ɯʊʋ ʚ 

ʤʝʞʘʭ ʜʦ 30 ʦʜʠʥʠʮʴ ʚʠʟʥʘʯʘʣʘ ʦʧʽʢʦʚʠʡ ʰʦʢ ʣʝʛʢʦʛʦ ʩʪʫʧʝʥʷ; ɯʊʋ ʚ ʤʝ-

ʞʘʭ ʚʽʜ 31 ʜʦ 60 ʦʜʠʥʠʮʴ ï ʦʧʽʢʦʚʠʡ ʰʦʢ ʩʝʨʝʜʥʴʦʛʦ ʩʪʫʧʝʥʷ ʚʘʞʢʦʩʪʽ; 

ɯʊʋ ʚ ʤʝʞʘʭ ʚʽʜ 61 ʜʦ 90 ʦʜʠʥʠʮʴ ï ʚʘʞʢʠʡ ʦʧʽʢʦʚʠʡ ʰʦʢ; ʘ ʧʨʠ ɯʊʋ ʧʦ-
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ʥʘʜ 90 ʦʜʠʥʠʮʴ ï ʚʢʨʘʡ ʚʘʞʢʠʡ ʦʧʽʢʦʚʠʡ ʰʦʢ. ɺ ʥʘʰʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʚʝ-

ʣʠʯʠʥʘ ɯʊʋ ʢʦʣʠʚʘʣʠʩʴ ʚ ʤʝʞʘʭ ʚʽʜ 52 ʜʦ 56 ʦʜʠʥʠʮʴ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʦʧʽ-

ʢʦʚʦʤʫ ʰʦʢʫ ʩʝʨʝʜʥʴʦʛʦ ʩʪʫʧʝʥʷ ʚʘʞʢʦʩʪʽ. 

 

 

ʈʠʩ. 2.3. ɼʝʩʪʨʫʢʪʠʚʥʽ ʪʘ ʜʠʩʪʨʦʬʽʯʥʽ ʟʤʽʥʠ ʚ ʰʢʽʨʽ ʱʫʨʽʚ ʯʝʨʝʟ 1 ʜʦʙʫ 

ʧʽʩʣʷ ʦʧʽʢʦʚʦʾ ʪʨʘʚʤʠ. ʆʙôʻʢʪʠʚ 10. ʆʢʫʣʷʨ 10. (ʤʽʢʨʦʬʦʪʦʛʨʘʬʽʷ ʟ ʘʨʭ̔-

ʚʫ ʅɼʎ ɺʅʄʋ ʽʤ. ʄ.ɯ. ʇʠʨʦʛʦʚʘ) 

 

2.2.2. ɹʽʦʭʽʤʽʯʥʽ ʽ ʣʘʙʦʨʘʪʦʨʥʽ. 

ʉʪʫʧʽʥʴ ʽʥʪʦʢʩʠʢʘʮʽʾ ʧʨʠ ʦʧʽʢʦʚʽʡ ʭʚʦʨʦʙʽ ʚʠʟʥʘʯʘʣʠ ʟʘ ʨʽʚʥʝʤ ʤʦ-

ʣʝʢʫʣ ʩʝʨʝʜʥʴʦʾ ʤʘʩʠ [148, 199] ʪʘ ʣʝʡʢʦʮʠʪʘʨʥʠʤ ʽʥʜʝʢʩʦʤ ʽʥʪʦʢʩʠʢʘʮʽʾ 

(ʃɯɯ), ʷʢʠʡ ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ ʗ. ʂʘʣʴʬ-ʂʘʣʽʬʘ [4, 184]: 

 

ʃɯɯ = ϊ(4ʄ + 3ʖ +2ʇ + ʉ) Ĭ (ʇʣ + 1)ϋ / ϊ(ʃ + ʄʦ) Ĭ (ɽ + 1)ϋ,     (2.1) 

 

ʜʝ ʄ ï ʤʽʻʣʦʮʠʪʠ, ʖ ï ʶʥʽ, ʇ ï ʧʘʣʠʯʢʦʷʜʝʨʥʽ, ʉ ï ʩʝʛʤʝʥʪʦʷʜʝʨʥʽ 

ʥʝʡʪʨʦʬʽʣʠ, ʇʣ ï ʧʣʘʟʤʦʮʠʪʠ, ʃ ï ʣʽʤʬʦʮʠʪʠ, ʄʦ ï ʤʦʥʦʮʠʪʠ, ɽ ï ʝʦʟʠ-

ʥʦʬʽʣʠ. 

ʆʩʢʽʣʴʢʠ ʫ ʱʫʨʽʚ ʬʦʨʤʫʣʘ ʢʨʦʚʽ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʪʘʢʦʾ ʫ ʣʶʜʝʡ,  

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤ ʰʣʷʭʦʤ, ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʫ ʱʫʨʽʚ ʃɯɰ ʚ ʥʦʨʤʽ 
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ʩʪʘʥʦʚʠʪʴ 0,05-0,26 (ʫ ʣʶʜʝʡ 0,55-2,1); 0,20-0,40 ï ʣʝʛʢʘ ʝʥʜʦʛʝʥʥʘ ʽʥʪʦʢ-

ʩʠʢʘʮʽʷ (ʫ ʣʶʜʝʡ 2,0-4,2); 0,35-0,55 ï ʩʝʨʝʜʥʽʡ ʩʪʫʧʝʥʴ ʝʥʜʦʛʝʥʥʦʾ ʽʥʪʦʢ-

ʩʠʢʘʮʽʾ (ʫ ʣʶʜʝʡ 3,1-5,3); 0,45-0,95 ï ʪʷʞʢʘ ʝʥʜʦʛʝʥʥʘ ʽʥʪʦʢʩʠʢʘʮʽʷ (ʫ ʣʶ-

ʜʝʡ 4,4-9,9). 

ʉʧʽʣʴʥʦ ʟ ʛʨʫʧʦʶ ʚʠʢʦʥʘʚʮʽʚ ʧʣʘʥʦʚʦʾ ʥʘʫʢʦʚʦʾ ʨʦʙʦʪʠ ʅɼʎ ɺʅʄʋ 

ʽʤ. ʄ.ɯ. ʇʠʨʦʛʦʚʘ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʨʽʚʝʥʴ ʤʦʣʝʢʫʣ ʩʝʨʝʜʥʴʦʾ ʤʘʩʠ ʪʘ 

ʃɯɯ ʜʦʩʪʦʚʽʨʥʦ ʥʠʞʯʠʡ ʫ ʱʫʨʽʚ ʙʝʟ ʦʧʽʢʫ ʰʢʽʨʠ, ʥʽʞ ʫ ʱʫʨʽʚ ʟ ʦʧʽʢʦʤ 

ʧʨʦʪʷʛʦʤ ʚʩʴʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ. ɼʦʩʣʽʜʞʫʚʘʥʽ ʧʦʢʘʟʥʠʢʠ ʜʦʩʪʦʚʽʨʥʦ ʚʠʱʽ 

ʫ ʱʫʨʽʚ, ʷʢʠʤ ʚʚʦʜʠʣʠ 0,9% ʨʦʟʯʠʥ NaCl ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʪʚʘʨʠʥʘʤʠ, ʷʢʠʤ 

ʧʨʦʚʦʜʠʣʠ ʦʢʨʝʤʫ ʽʥʬʫʟʽʶ ʣʘʢʪʦʧʨʦʪʝʾʥʫ ʟ ʩʦʨʙʽʪʦʣʦʤ ʪʘ HAES-LX-5%. 

ʅʘʡʚʠʱʽ ʧʦʢʘʟʥʠʢʠ ʨʽʚʥʷ ʤʦʣʝʢʫʣ ʩʝʨʝʜʥʴʦʾ ʤʘʩʠ ʫ ʱʫʨʽʚ ʟ ʦʧʽʢʦʤ ʟʘʬʽʢ-

ʩʦʚʘʥʽ ʯʝʨʝʟ 3 ʜʦʙʠ ʧʽʩʣʷ ʦʧʽʢʫ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʧʝʨʽʦʜʫ ʛʦʩʪʨʦʛʦ ʦʧʽʢʦʚʦʛʦ 

ʰʦʢʫ. ʅʘʡʤʝʥʰʠʡ ʨʽʚʝʥʴ ʤʦʣʝʢʫʣ ʩʝʨʝʜʥʴʦʾ ʤʘʩʠ ʫ ʱʫʨʽʚ ʟ ʦʧʽʢʦʤ ʚʩʪʘ-

ʥʦʚʣʝʥʠʡ ʯʝʨʝʟ 30 ʜʽʙ ʧʽʩʣʷ ʥʘʥʝʩʝʥʥʷ ʦʧʽʢʦʚʦʾ ʪʨʘʚʤʠ ʰʢʽʨʠ. 

ʈʽʚʝʥʴ ʃɯɯ ʜʦʩʷʛʘʚ ʩʚʦʛʦ ʤʘʢʩʠʤʫʤʫ ʚ ʛʨʫʧʽ ʱʫʨʽʚ ʟ ʦʧʽʢʦʤ ʰʢʽʨʠ, 

ʷʢʠʤ ʚʚʦʜʠʣʠ ʣʘʢʪʦʧʨʦʪʝʾʥ ʟ ʩʦʨʙʽʪʦʣʦʤ ʪʘ HAES-LX-5% ʯʝʨʝʟ 3 ʜʦʙʠ, ʘ 

ʫ ʪʚʘʨʠʥ, ʷʢʠʤ ʚʚʦʜʠʣʠ 0,9% ʨʦʟʯʠʥ NaCl ʯʝʨʝʟ 7 ʜʽʙ ʧʽʩʣʷ ʦʧʽʢʦʚʦʾ ʪʨʘ-

ʚʤʠ ʰʢʽʨʠ. ʋ ʱʫʨʽʚ, ʷʢʠʤ ʚʚʦʜʠʣʠ ʣʘʢʪʦʧʨʦʪʝʾʥ ʟ ʩʦʨʙʽʪʦʣʦʤ ʪʘ HAES-

LX-5% ʯʝʨʝʟ 30 ʜʽʙ ʧʽʩʣʷ ʦʧʽʢʫ ʰʢʽʨʠ ʜʘʥʠʡ ʧʦʢʘʟʥʠʢ ʜʦʩʪʦʚʽʨʥʦ ʥʝ ʚʽʜ-

ʨʽʟʥʷʚʩʷ ʚʽʜ ʧʦʢʘʟʥʠʢʽʚ ʫ ʱʫʨʽʚ ʙʝʟ ʦʧʽʢʫ, ʪʦʙʪʦ ʜʦʩʷʛʘʚ ʥʦʨʤʠ. 

 

2.2.3. ɻʽʩʪʦʣʦʛʽʯʥʽ. 

ɼʣʷ ʛʽʩʪʦʣʦʛʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʬʨʘʛʤʝʥʪʠ ʩʝʣʝʟʽʥʢʠ ʬʽʢʩʫʚʘʣʠ ʚ 

10% ʨʦʟʯʠʥʽ ʥʝʡʪʨʘʣʴʥʦʛʦ ʬʦʨʤʘʣʽʥʫ, ʧʨʦʤʠʚʘʣʠ ʚ ʧʨʦʪʦʯʥʽʡ ʚʦʜʽ, ʟʥʝ-

ʚʦʜʥʶʚʘʣʠ ʚ ʙʘʪʘʨʝʾ ʩʧʠʨʪʦʚʠʭ ʨʦʟʯʠʥʽʚ ʟʨʦʩʪʘʶʯʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʪʘ ʧʦ-

ʤʽʱʘʣʠ ʚ ʧʘʨʦʧʣʘʩʪ [51, 101]. ɿʨʽʟʠ ʪʦʚʱʠʥʦʶ 4-6 ʤʢʤ ʚʠʛʦʪʦʚʣʷʣʠ ʥʘ 

ʨʦʪʘʮʽʡʥʦʤʫ ʤʽʢʨʦʪʦʤʽ, ʨʦʟʤʽʱʫʚʘʣʠ ʥʘ ʧʨʝʜʤʝʪʥʠʭ ʩʢʝʣʴʮʷʭ, ʧʽʩʣʷ ʩʪʘ-

ʥʜʘʨʪʥʦʾ ʧʨʦʚʦʜʢʠ ʟʘʙʘʨʚʣʶʚʘʣʠ ʛʝʤʘʪʦʢʩʠʣʽʥ ʝʦʟʠʥʦʤ ʪʘ ʟʘʣʠʚʘʣʠ ʚ ʢʘ-

ʥʘʜʩʴʢʠʡ ʙʘʣʴʟʘʤ. ɻʽʩʪʦʣʦʛʽʯʥʽ ʧʨʝʧʘʨʘʪʠ ʜʦʩʣʽʜʞʫʚʘʣʠ ʚ ʩʚʽʪʣʦʚʦʤʫ ʤʽ-
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ʢʨʦʩʢʦʧʽ OLYMPUS BH-2 ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʙôʻʢʪʠʚʽʚ ʭ10 ʪʘ ʭ40 ʽ ʦʢʫʣʷ-

ʨʘ ʭ10. 

 

2.2.4. ʋʣʴʪʨʘʩʪʨʫʢʪʫʨʥʽ. 

ɼʣʷ ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠ ʬʽʢʩʘʮʽʶ ʰʤʘʪʦʯ-

ʢʽʚ ʩʝʣʝʟʽʥʢʠ ʨʦʟʤʽʨʦʤ 1ʭ1ʤʤ 2,5 % ʨʦʟʯʠʥʦʤ ʛʣʶʪʘʨʦʚʦʛʦ ʘʣʴʜʝʛʽʜʫ ʥʘ 

ʬʦʩʬʘʪʥʦʤʫ ʙʫʬʝʨʽ (pH7,4). ʇʦʜʘʣʴʰʫ ʬʽʢʩʘʮʽʶ ʧʨʦʚʦʜʠʣʠ 1 % ʨʦʟʯʠʥʦʤ 

OsO4. ɿʥʝʚʦʜʥʶʚʘʣʠ ʚ ʩʝʨʽʾ ʩʧʠʨʪʦʚʠʭ ʨʦʟʯʠʥʽʚ ʟʨʦʩʪʘʶʯʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ. 

ʂʦʥʪʨʘʩʪʫʚʘʣʠ ʫʨʘʥʽʣ ʘʮʝʪʘʪʦʤ, ʟʘʢʣʶʯʘʣʠ ʚ ʩʫʤʽʰ ʘʨʘʣʜʠʪʫ ʟ ʝʧʦʢʩʠʜ-

ʥʠʤʠ ʩʤʦʣʘʤʠ [29, 253]. 

ʅʘ ʙʘʟʽ ɺɼʅɿ "ʊʝʨʥʦʧʽʣʴʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʽʤʝʥʽ ɯ.ʗ. ɻʦʨʙʘʯʝʚʩʴʢʦʛʦ ʄʆɿ ʋʢʨʘʾʥʠ" (ʟʘʚʽʜʫʚʘʯ ʢʘʬʝʜʨʠ ʛʽʩʪʦʣʦʛʽʾʾ 

ʜ.ʙ.ʥ., ʧʨʦʬ. ɺʦʣʢʦʚ ʂ.ʉ.) ʥʘ ʫʣʴʪʨʘʪʦʤʽ LKB-3 (ʐʚʝʮʽʷ) ʦʪʨʠʤʫʚʘʣʠ ʫʣʴ-

ʪʨʘʪʦʥʢʽ ʟʨʽʟʠ ʪʘ ʢʦʥʪʨʘʩʪʫʚʘʣʠ ʾʭ ʥʘ ʤʽʜʥʠʭ ʦʧʦʨʥʠʭ ʩʽʪʦʯʢʘʭ ʫʨʘʥʽʣʘʮʝ-

ʪʘʪʦʤ ʽ ʮʠʪʨʘʪʦʤ ʩʚʠʥʮʶ ʟʘ ʈʝʡʥʦʣʴʜʩʦʤ. ʌʦʪʦʛʨʘʬʫʚʘʥʥʷ ʧʨʦʚʦʜʠʣʠ ʥʘ 

ʝʣʝʢʪʨʦʥʥʦʤʫ ʤʽʢʨʦʩʢʦʧʽ ʇɽʄ-125ʂ. 

 

2.2.5. ʉʪʝʨʝʦʣʦʛʽʯʥʽ. 

ʉʪʝʨʝʦʣʦʛʽʯʥ ̔ʜʦʩʣʽʜʞʝʥʥʷ ʪʢʘʥʠʥ ʩʝʣʝʟʽʥʢʠ ʧʨʦʚʦʜʠʣʠ ʥʘ ʜʝʤʦʥ-

ʩʪʨʘʮʽʡʥʦʤʫ ʝʢʨʘʥʽ ʤʽʢʨʦʩʢʦʧʘ Laborlux S (Leitz) ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ 

40/1,25ʭ10 ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʽʪʢʠ ɺʝʡʙʝʣʷ [7]. ɿʘ ʥʘʩʪʫʧʥʦʶ ʬʦʨʤʫʣʦʶ ʙʫʣʘ 

ʚʠʟʥʘʯʝʥʘ ʦʙôʻʤʥʘ ʱʽʣʴʥʽʩʪʴ (ʚʽʜʥʦʩʥʠʡ ʦʙôʻʤ, ʩʤ
3
/ʩʤ

3
) ʯʝʨʚʦʥʦʾ ʽ ʙʽʣʦʾ 

ʧʫʣʴʧʠ ʩʝʣʝʟʽʥʢʠ (2.2): 

 

Vvi = Pi / PT;      (2.2) 

 

ʜʝ Vvi ï ʦʙôʻʤʥʘ ʱʽʣʴʥʽʩʪʴ ʚʽʜʧʦʚʽʜʥʠʭ ʜʽʣʷʥʦʢ ʩʝʣʝʟʽʥʢʠ; 

Pi ï ʯʠʩʣʦ ʪʝʩʪʦʚʠʭ ʪʦʯʦʢ, ʱʦ ʧʨʠʧʘʜʘʶʪʴ ʥʘ ʚʽʜʧʦʚʽʜʥʽ ʩʪʨʫʢʪʫʨʠ; 

PT ï ʩʫʢʫʧʥʝ ʯʠʩʣʦ ʪʝʩʪʦʚʠʭ ʪʦʯʦʢ. 

ʅʘ ʢʦʞʥʦʤʫ ʟ ʛʽʩʪʦʣʦʛʽʯʥʠʭ ʧʨʝʧʘʨʘʪʽʚ (6 ʚ ʢʦʞʥʽʡ ʛʨʫʧʽ ʪʚʘʨʠʥ) ʚ 



52 
 

ʨʽʟʥʠʭ ʟʦʥʘʭ ʩʝʣʝʟʽʥʢʠ ʤʝʪʦʜʦʤ ʚʠʧʘʜʢʦʚʦʛʦ ʚʽʜʙʦʨʫ ʚʽʜʙʠʨʘʣʠ ʧʦ 5 ʧʦ-

ʣʽʚ ʟʦʨʫ ʚ ʷʢʠʭ ʚʠʟʥʘʯʘʣʠ ʩʪʝʨʝʦʣʦʛʽʯʥʽ ʧʘʨʘʤʝʪʨʠ. 

 

2.2.6. ʇʨʦʪʦʯʥʦʾ ʮʠʪʦʤʝʪʨʽʾ. 

ɺʤʽʩʪ ɼʅʂ ʚ ʷʜʨʘʭ ʢʣʽʪʠʥ ʩʝʣʝʟʽʥʢʠ ʱʫʨʽʚ ʚʠʟʥʘʯʘʣʠ ʤʝʪʦʜʦʤ ʧʨʦ-

ʪʦʯʥʦʾ ʮʠʪʦʤʝʪʨʽʾ. ʉʫʩʧʝʥʟʽʾ ʷʜʝʨ ʟ ʢʣʽʪʠʥ ʩʝʣʝʟʽʥʢʠ ʦʪʨʠʤʫʚʘʣʠ ʟʘ ʜʦʧʦ-

ʤʦʛʦʶ ʩʧʝʮʽʘʣʴʥʦʛʦ ʨʦʟʯʠʥʫ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʷʜʝʨʥʦʾ ɼʅʂ CyStain DNA 

ʬʽʨʤʠ Partec, ʅʽʤʝʯʯʠʥʘ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʨʦʪʦʢʦʣʫ-ʽʥʩʪʨʫʢʮʽʾ ʚʠʨʦʙʥʠʢʘ. 

ɼʘʥʠʡ ʨʦʟʯʠʥ ʜʦʟʚʦʣʷʻ ʰʚʠʜʢʦ ʚʠʢʦʥʫʚʘʪʠ ʝʢʩʪʨʘʢʮʽʶ ʷʜʝʨ ʽ ʦʜʥʦʯʘʩʥʦ 

ʤʘʨʢʫʚʘʪʠ ʷʜʝʨʥʫ ɼʅʂ ʜʽʘʤʽʜʠʥʦʬʝʥʽʣʽʥʜʦʣʦʤ (DAPI), ʷʢʠʡ ʚʭʦʜʠʪʴ ʜʦ 

ʡʦʛʦ ʩʢʣʘʜʫ. ʋ ʧʨʦʮʝʩʽ ʚʠʛʦʪʦʚʣʝʥʥʷ ʥʫʢʣʝʘʨʥʠʭ ʩʫʩʧʝʥʟʽʡ ʚʠʢʦʨʠʩʪʦʚʫ-

ʚʘʣʠ ʩʧʝʮʽʘʣʴʥʽ ʦʜʥʦʨʘʟʦʚʽ ʬʽʣʴʪʨʠ CellTrics 50 ʤʢʤ (Partec, ʅʽʤʝʯʯʠʥʘ). 

ʇʨʦʪʦʯʥʠʡ ʘʥʘʣʽʟ ʚʠʢʦʥʫʚʘʣʠ ʥʘ ʙʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʦʤʫ ʥʘʫʢʦʚʦ-

ʜʦʩʣʽʜʥʦʤʫ ʧʨʦʪʦʯʥʦʤʫ ʮʠʪʦʤʝʪʨʽ "Partec PAS" ʬʽʨʤʳ Partec, ʅʽʤʝʯʯʠʥʘ, 

ʚ ʅɼʎ ɺʅʄʋ ʽʤ. ʄ.ɯ. ʇʠʨʦʛʦʚʘ (ʨʠʩ. 2.4). 

 

 

ʈʠʩ. 2.4. ʃʘʟʝʨʥʠʡ ʧʨʦʪʦʯʥʠʡ ʮʠʪʦʬʣʶʦʨʠʤʝʪʨ PARTEC "PAS", ʅʽʤʝʯ-

ʯʠʥʘ. 

 

ɼʣʷ ʟʙʫʜʞʝʥʥʷ ʬʣʫʦʨʝʩʮʝʥʮʽʾ DAPI ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʋʌ-ʚʠʧʨʦʤʽ- 
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ʥʶʚʘʥʥʷ. ɿ ʢʦʞʥʦʛʦ ʟʨʘʟʢʘ ʥʫʢʣʝʘʨʥʦʾ ʩʫʩʧʝʥʟʽʾ ʘʥʘʣʽʟʫ ʧʽʜʣʷʛʘʣʦ 20 ʪʠʩ. 

ʧʦʜʽʡ. ʎʠʢʣʽʯʥʠʡ ʘʥʘʣʽʟ ʢʣʽʪʠʥ ʚʠʢʦʥʫʚʘʣʠ ʟʘʩʦʙʘʤʠ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟ-

ʧʝʯʝʥʥʷ FloMax (Partec, ʅʽʤʝʯʯʠʥʘ) ʫ ʧʦʚʥʽʡ ʮʠʬʨʦʚʽʡ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʟʛʽʜ-

ʥʦ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ, ʜʝ ʚʠʟʥʘʯʘʣʠ: 

¶ G0G1 ï ʚʽʜʩʦʪʢʦʚʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʢʣʽʪʠʥ ʬʘʟʠ G0G1 ʜʦ ʚʩʽʭ ʢʣʽʪʠʥ 

ʢʣʽʪʠʥʥʦʛʦ ʮʠʢʣʫ (ʚʤʽʩʪ ɼʅʂ = 2c); 

¶ S ï ʚʽʜʩʦʪʢʦʚʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʬʘʟʠ ʩʠʥʪʝʟʫ ɼʅʂ ʜʦ ʚʩʽʭ ʢʣʽʪʠʥ ʢʣʽ-

ʪʠʥʥʦʛʦ ʮʠʢʣʫ (ʚʤʽʩʪ ɼʅʂ > 2c ʪʘ < 4c.); 

¶ G2 + M ï ʚʽʜʩʦʪʢʦʚʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʬʘʟʠ G2 + M ʜʦ ʚʩʽʭ ʢʣʽʪʠʥ ʢʣʽ-

ʪʠʥʥʦʛʦ ʮʠʢʣʫ (ɼʅʂ = 4c); 

¶ IP ï ʽʥʜʝʢʩ ʧʨʦʣʽʬʝʨʘʮʽʾ, ʷʢʠʡ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʩʫʤʦʶ ʧʦʢʘʟʥʠʢʽʚ S + G2 

+ M; 

¶ BP ς ʙʣʦʢ ʧʨʦʣʽʬʝʨʘʮʽʾ, ʷʢʠʡ ʦʮʽʥʶʻʪʴʩʷ ʧʦ ʩʧʽʚʚʽʜʥʦʰʝʥʥʶ S/(G2 + 

M) (ʟʙʽʣʴʰʝʥʥʷ ʯʠʩʣʘ ʢʣʽʪʠʥ ʚ ʬʘʟʽ G2 + M ʧʨʠ ʥʠʟʴʢʠʭ ʟʥʘʯʝʥʥʷʭ S-

ʬʘʟʠ ʩʚʽʜʯʠʪʴ ʧʨʦ ʟʘʪʨʠʤʢʫ ʧʨʦʣʽʬʝʨʘʮʽʾ ʚ ʩʪʘʜʽʾ G2 + M). 

ɺʠʟʥʘʯʝʥʥʷ ʬʨʘʛʤʝʥʪʘʮʽʾ ɼʅʂ (ʘʧʦʧʪʦʟ) ʚʠʢʦʥʘʥʦ ʰʣʷʭʦʤ ʚʠʜʽʣʝʥ-

ʥʷ SUB-G0G1 ʜʽʣʷʥʢʠ ʥʘ ɼʅʂ-ʛʽʩʪʦʛʨʘʤʘʭ RN1 ʧʝʨʝʜ ʧʽʢʦʤ G0G1, ʷʢʘ 

ʚʢʘʟʫʻ ʥʘ ʷʜʨʘ ʢʣʽʪʠʥ ʟ ʚʤʽʩʪʦʤ ɼʅʂ < 2ʩ. 

 

2.2.7. ʉʪʘʪʠʩʪʠʯʥʠʡ ʘʥʘʣʽʟ. 

ʉʪʘʪʠʩʪʠʯʥʫ ʦʙʨʦʙʢʫ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʧʨʦʚʦʜʠʣʠ ʫ ʧʘʢʝʪʽ 

"Statistica 6.1" (ʥʘʣʝʞʠʪʴ ʅɼʎ ɺʅʄʋ ʽʤ. ʄ.ɯ. ʇʠʨʦʛʦʚʘ, ʣʽʮʝʥʟʽʡʥʠʡ ˉ 

BXXR901E246022FA) ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʥʝʧʘʨʘʤʝʪʨʠʯʥʠʭ ʤʝʪʦʜʽʚ ʦʮʽʥʢʠ 

ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ʆʮʽʥʶʚʘʣʠ ʭʘʨʘʢʪʝʨ ʨʦʟʧʦʜʽʣʫ ʦʟʥʘʢ ʟʘ ʢʦʞʥʠʤ ʽʟ 

ʦʪʨʠʤʘʥʠʭ ʚʘʨʽʘʮʽʡʥʠʭ ʨʷʜʽʚ, ʚʩʪʘʥʦʚʣʶʚʘʣʠ ʩʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ ʢʦʞʥʦʾ 

ʦʟʥʘʢʠ, ʱʦ ʚʠʚʯʘʣʘʩʴ ʽ ʚʝʣʠʯʠʥʠ ʩʪʘʥʜʘʨʪʥʠʭ ʢʚʘʜʨʘʪʠʯʥʠʭ ʚʽʜʭʠʣʝʥʴ. 

ɼʦʩʪʦʚʽʨʥʽʩʪʴ ʚʽʜʤʽʥʥʦʩʪʝʡ ʤʽʞ ʥʝʟʘʣʝʞʥʠʤʠ ʢʽʣʴʢʽʩʥʠʤʠ ʚʝʣʠʯʠʥʘʤʠ 

ʚʠʟʥʘʯʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ U-ʢʨʠʪʝʨʽʶ ʄʘʥʘ-ʋʽʪʥʽ [142]. 

ʏʘʩʪʠʥʘ ʨʝʟʫʣʴʪʘʪʽʚ ʜʘʥʦʛʦ ʨʦʟʜʽʣʫ ʜʠʩʝʨʪʘʮʽʾ, ʚʽʜʦʙʨʘʞʝʥʘ ʥʘʤʠ ʫ  
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ʩʪʘʪʪʽ ʚ ʬʘʭʦʚʦʤʫ ʥʘʫʢʦʚʦʤʫ ʚʠʜʘʥʥʽ [61] (ʞʫʨʥʘʣ ʚʭʦʜʠʪʴ ʜʦ ʤʽʞʥʘʨʦʜ-

ʥʠʭ ʥʘʫʢʦʤʝʪʨʠʯʥʠʭ ʙʘʟ). 
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ʈʆɿɼɯʃ 3 

ɿʄɯʅɸ ʄɸʂʈʆʉʂʆʇɯʏʅʀʍ, ɻɯʉʊʆʃʆɻɯʏʅʀʍ 

ɯ ʉʊɽʈɽʆʄɽʊʈʀʏʅʀʍ ʇɸʈɸʄɽʊʈɯɺ ʋ ʉɽʃɽɿɯʅʎɯ ʑʋʈɯɺ 

ʏɽʈɽɿ 1, 3 ʊɸ 7 ɼɯɹ ʇɯʉʃʗ ʆʇɯʂʆɺʆɰ ʊʈɸɺʄʀ ʐʂɯʈʀ ʅɸ ʌʆʅɯ 

ɿɸʉʊʆʉʋɺɸʅʅʗ ɯʅʌʋɿɯʁʅʀʍ ʈʆɿʏʀʅɯɺ 

 

 

3.1. ʄʘʢʨʦ- ʽ ʤʽʢʨʦʩʢʦʧʽʯʥʘ ʢʘʨʪʠʥʘ ʩʝʣʝʟʽʥʢʠ ʚ ʱʫʨʽʚ ʙʝʟ ʦʧʽʢʽʚ 

ʰʢʽʨʠ ʯʝʨʝʟ 1, 3 ʪʘ 7 ʜʽʙ, ̫ ʢʠʤ ʚʚʦʜʠʣʠ ʨʦʟʯʠʥʠ 0,9 % NaCl, ʣʘʢʪʦʧʨʦʪʝʽʥ ʟ 

ʩʦʨʙʽʪʦʣʦʤ ʘʙʦ HAES-LX-5% 

 

 

ʇʨʠ ʤʘʢʨʦʩʢʦʧʽʯʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʫ ʱʫʨʽʚ ʙʝʟ ʦʧʽ-

ʢʽʚ, ʷʢʠʤ ʧʨʦʪʷʛʦʤ 7 ʜʽʙ ʚʚʦʜʠʣʠ ʨʦʟʯʠʥʠ 0,9 % NaCl, ʣʘʢʪʦʧʨʦʪʝʽʥʫ ʟ ʩʦʨ-

ʙʽʪʦʣʦʤ ʘʙʦ HAES-LX-5% ʫ ʜʦʟʽ 10 ʤʣ ʥʘ ʢʛ ʤʘʩʠ ʪʽʣʘ ʩʝʣʝʟʽʥʢʘ ʤʘʣʘ ʭʘʨʘ-

ʢʪʝʨʥʫ ʜʣʷ ʮʴʦʛʦ ʦʨʛʘʥʫ ʩʪʨʫʢʪʫʨʫ (ʨʠʩ. 3.1). 

 

   

ɸ     ɹ    ɺ 

ʈʠʩ. 3.1. ʉʝʣʝʟʽʥʢʘ ʱʫʨʘ (ɸ ï ʽʥʬʫʟʽ̫  0,9 % ʨʦʟʯʠʥʫ NaCl; ɹ ï ʣʘʢʪʦʧʨʦ-

ʪʝʽʥʫ ʟ ʩʦʨʙʽʪʦʣʦʤ; ɺ ï HAES-LX-5%) ʯʝʨʝʟ 7 ʜʽʙ ʝʢʩʧʝʨʠʤʝʥʪʫ. 

 

ɺʦʥʘ ʙʫʣʘ ʧʦʢʨʠʪʘ ʩʝʨʦʟʥʦʶ ʦʙʦʣʦʥʢʦʶ ʧʫʨʧʫʨʥʦʛʦ ʢʦʣʴʦʨʫ. ʋ ʩʝ-

ʣʝʟʽʥʮʽ ʚʠʟʥʘʯʘʣʠ ʜʽʘʬʨʘʛʤʘʣʴʥʫ ʪʘ ʚʽʩʮʝʨʘʣʴʥʫ ʧʦʚʝʨʭʥʶ. ɼʽʘʬʨʘʛʤʘʣʴʥʘ 

ʧʦʚʝʨʭʥʷ ʚʠʧʫʢʣʘ, ʧʨʠʣʷʛʘʻ ʜʦ ʜʽʘʬʨʘʛʤʠ. ʅʘ ʚʽʩʮʝʨʘʣʴʥʽʡ, ʚʚʽʛʥʫʪʽʡ ʧʦ-

ʚʝʨʭʥʽ ʙʫʣʠ ʨʦʟʪʘʰʦʚʘʥʽ ʚʦʨʦʪʘ ʩʝʣʝʟʽʥʢʠ. ʋ ʚʦʨʦʪʘʭ ʩʝʣʝʟʽʥʢʠ ʚʠʷʚʣʝʥʽ 
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ʛʽʣʢʠ ʩʝʣʝʟʽʥʢʦʚʦʾ ʘʨʪʝʨʽʾ, ʦʜʥʦʡʤʝʥʥʦʾ ʚʝʥʠ ʪʘ ʣʽʤʬʘʪʠʯʥʽ ʩʫʜʠʥʠ. ɺʝʥʠ 

ʟʣʠʚʘʶʪʴʩʷ ʚ ʩʝʣʝʟʽʥʢʦʚʫ ʚʝʥʫ. 

ʋ ʱʫʨʽʚ ʙʝʟ ʦʧʽʢʽʚ ʰʢʽʨʠ, ʷʢʠʤ ʧʨʦʪʷʛʦʤ 7 ʜʽʙ ʧʨʦʚʦʜʠʣʠ ʽʥʬʫʟʽʶ 0,9 

% ʨʦʟʯʠʥʫ NaCl ʥʘ ʛʽʩʪʦʣʦʛʽʯʥʠʭ ʧʨʝʧʘʨʘʪʘʭ ʩʝʣʝʟʽʥʢʘ ʙʫʣʘ ʧʦʢʨʠʪʘ ʜʦʙʨʝ 

ʨʦʟʚʠʥʝʥʦʶ ʢʘʧʩʫʣʦʶ, ʷʢʘ ʩʢʣʘʜʘʣʘʩʷ ʟ ʢʦʣʘʛʝʥʦʚʠʭ ʪʘ ʝʣʘʩʪʠʯʥʠʭ ʚʦʣʦ-

ʢʦʥ ʤʽʞ ʷʢʠʤʠ ʨʦʟʤʽʱʫʚʘʣʠʩʴ ʬʽʙʨʦʙʣʘʩʪʠ ʪʘ ʛʣʘʜʢʽ ʤʽʦʮʠʪʠ. ʂʘʧʩʫʣʘ ʧʦ-

ʢʨʠʪʘ ʤʝʟʦʪʝʣʽʻʤ. ɺʽʜ ʢʘʧʩʫʣʠ ʚʽʜʭʦʜʠʣʠ ʩʧʦʣʫʯʥʦʪʢʘʥʠʥʥʽ ʪʨʘʙʝʢʫʣʠ ʩʝ-

ʣʝʟʽʥʢʠ. ʊʨʘʙʝʢʫʣʠ ʪʘʢʦʞ ʙʫʣʠ ʧʦʙʫʜʦʚʘʥʽ ʽʟ ʧʫʭʢʦʾ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ, 

ʷʢʘ ʤʽʩʪʠʣʘ ʛʣʘʜʢʽ ʤʽʦʮʠʪʠ. ʋ ʪʨʘʙʝʢʫʣʘʭ ʨʦʟʪʘʰʦʚʘʥʽ ʢʨʦʚʦʥʦʩʥʽ ʪʘ ʣʽʤ-

ʬʘʪʠʯʥʽ ʩʫʜʠʥʠ, ʘ ʪʘʢʦʞ ʥʝʨʚʦʚʽ ʚʦʣʦʢʥʘ. ʇʘʨʝʥʭʽʤʘ ʦʨʛʘʥʘ ʙʫʣʘ ʧʨʝʜʩʪʘ-

ʚʣʝʥʘ ʯʝʨʚʦʥʦʶ ʪʘ ʙʽʣʦʶ ʧʫʣʴʧʦʶ. ʋ ʩʚʦʶ ʯʝʨʛʫ, ʙʽʣʘ ʧʫʣʴʧʘ ʙʫʣʘ ʧʨʝʜ-

ʩʪʘʚʣʝʥʘ ʣʽʤʬʦʾʜʥʠʤʠ ʚʫʟʣʠʢʘʤʠ ʪʘ ʧʝʨʘ̔ʨʪʝʨʽʦʣʷʨʥʠʤʠ ʣʽʤʬʦʾʜʥʠʤʠ ʧʽʭ-

ʚʘʤʠ, ʷʢʽ ʦʪʦʯʫʚʘʣʠ ʧʽʭʚʦʚʽ ʘʨʪʝʨʽʾ ʙʽʣʦʾ ʧʫʣʴʧʠ. ɿʦʚʥʽʰʥʽʡ ʜʽʘʤʝʪʨ ʧʝʨʘ̔ʨ-

ʪʝʨʽʦʣʷʨʥʠʭ ʣʽʤʬʦʾʜʥʠʭ ʧʽʭʚ ʤʘʚ ʚʘʨʽʘʪʠʚʥʠʡ ʨʦʟʤʘʭ ʚʽʜ 40 ʜʦ 300 ʤʢʤ. ʋ 

ʧʝʨ̔ʘʨʪʝʨʽʦʣʷʨʥʠʭ ʣʽʤʬʦʾʜʥʠʭ ʧʽʭʚʘʭ ʨʦʟʨʽʟʥʷʣʠʩʴ ʟʦʚʥʽʰʥ ̫ʪʘ ʚʥʫʪʨʽʰʥ ̫

ʯʘʩʪʠʥʠ. ʋ ʟʦʚʥʽʰʥʽʡ ʯʘʩʪʠʥʽ ʧʝʨʘ̔ʨʪʝʨʽʦʣʷʨʥʠʭ ʣʽʤʬʦʾʜʥʠʭ ʧʽʭʚ ʙʫʣʠ 

ʢʦʥʮʝʥʪʨʠʯʥʦ ʨʦʟʪʘʰʦʚʘʥʽ ʨʝʪʠʢʫʣʷʨʥʽ ʚʦʣʦʢʥʘ, ʘ ʫ ʚʥʫʪʨʽʰʥʽʡ ï ʣʽʤʬʦ-

ʮʠʪʠ, ʤʘʢʨʦʬʘʛʠ, ʪʘ ʧʣʘʟʤʘʪʠʯʥʽ ʢʣʽʪʠʥʠ. ʃʽʤʬʦʾʜʥʽ ʚʫʟʣʠʢʠ ʩʝʣʝʟʽʥʢʠ ʤʘ-

ʣʠ ʩʬʝʨʠʯʥʫ ʬʦʨʤʫ. ʋ ʧʝʨʠʬʝʨʽʡʥʽʡ ʯʘʩʪʠʥʽ ʣʽʤʬʦʾʜʥʠʭ ʬʦʣʽʢʫʣʽʚ ʩʝʣʝʟʽ-

ʥʢʠ ʨʦʟʪʘʰʦʚʫʚʘʣʘʩʴ ʚʫʟʣʠʢʦʚʘ ʘʨʪʝʨʽʷ. ʋ ʯʝʨʚʦʥʽʡ ʧʫʣʴʧʽ ʜʦʙʨʝ ʚʠʨʘʞʝʥʘ 

ʨʝʪʠʢʫʣʷʨʥʘ ʩʪʨʦʤʘ, ʷʢʘ ʩʢʣʘʜʘʣʘʩʷ ʟ ʨʝʪʠʢʫʣʷʨʥʠʭ ʢʣʽʪʠʥ ʪʘ ʨʝʪʠʢʫʣʷʨ-

ʥʠʭ ʚʦʣʦʢʦʥ, ʱʦ ʧʝʨʝʭʦʜʠʣʠ ʚ ʙʽʣʫ ʧʫʣʴʧʫ, ʘ ʪʘʢʦʞ ʫ ʩʧʦʣʫʯʥʫ ʪʢʘʥʠʥʫ 

ʪʨʘʙʝʢʫʣ ʩʝʣʝʟʽʥʢʠ ʪʘ ʢʘʧʩʫʣʠ ʩʝʣʝʟʽʥʢʠ. ʈʝʪʠʢʫʣʷʨʥʽ ʢʣʽʪʠʥʠ ʤʘʣʠ ʟʽʨʯʘʩ-

ʪʫ ʬʦʨʤʫ ʟ ʜʦʚʛʠʤʠ ʮʠʪʦʧʣʘʟʤʘʪʠʯʥʠʤʠ ʚʽʜʨʦʩʪʢʘʤʠ, ʱʦ ʫʪʚʦʨʶʚʘʣʠ ʯʠʩ-

ʣʝʥʥʽ ʤʽʞʢʣʽʪʠʥʥʽ ʢʦʥʪʘʢʪʠ. ʋ ʣʽʤʬʦʾʜʥʠʭ ʚʫʟʣʠʢʘʭ ʯʽʪʢʦ ʧʨʦʩʣʽʜʢʦʚʫʚʘ-

ʣʠʩʴ ʯʦʪʠʨʠ ʟʦʥʠ: ʧʝʨʘ̔ʨʪʝʨʽʘʣʴʥʘ, ʤʘʥʪʽʡʥʘ, ʢʨʘʡʦʚʘ ʪʘ ʟʦʥʘ ʛʝʨʤʽʥʘʪʠʚ-

ʥʦʛʦ ʮʝʥʪʨʫ (ʨʠʩ. 3.2). ʄʝʞʘ ʤʽʞ ʙʽʣʦʶ ʪʘ ʯʝʨʚʦʥʦʶ ʧʫʣʴʧʦʶ ʙʫʣʘ ʧʨʝʜ-

ʩʪʘʚʣʝʥʘ ʤʘʨʛʽʥʘʣʴʥʦʶ ʟʦʥʦʶ ʚ ʷʢʽʡ ʢʽʣʴʢʽʩʪʴ ʣʽʤʬʦʮʠʪʽʚ ʙʽʣʴʰʘ, ʥʽʞ ʫ 

ʯʝʨʚʦʥʽʡ ʧʫʣʴʧʽ. 

ʏʝʨʚʦʥʘ ʧʫʣʴʧʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʙʽʣʴʰʽʡ ʯʘʩʪʠʥʽ ʟʨʽʟʽʚ, ʽ ʩʢʣʘʜʘʣʘʩ ̫
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ʈʠʩ. 3.2. ʌʨʘʛʤʝʥʪ ʙʽʣʦʾ ʧʫʣʴʧʠ ʩʝʣʝʟʽʥʢʠ ʱʫʨʘ (ʽʥʬʫʟʽʷ 0,9 % ʨʦʟʯʠʥʫ 

NaCl, ʙʝʟ ʦʧʽʢʫ) ʯʝʨʝʟ 7 ʜʽʙ ʚʽʜ ʧʦʯʘʪʢʫ ʝʢʩʧʝʨʠʤʝʥʪʫ: 1 ï ʛʝʨʤʽʥʘʪʠʚʥʠʡ 

ʮʝʥʪʨ; 2 ï ʣʽʤʬʦʙʣʘʩʪʠ; 3 ï ʩʚʽʪʣʽ ʣʽʤʬʦʮʠʪʠ; 4 ï ʚʫʟʣʠʢʦʚʘ ʘʨʪʝʨʽʷ; 5 ï 

ʧʝʨ̔ʘʨʪʝʨʽʘʣʴʥʘ ʟʦʥʘ ʙʽʣʦʾ ʧʫʣʴʧʠ. ɿʘʙʘʨʚʣʝʥʥʷ ʛʝʤʘʪʦʢʩʠʣʽʥ-ʝʦʟʠʥ. ʆʢʫ-

ʣʷʨ ʭ10. ʆʙôʻʢʪʠʚ ʭ40. 

 

ʟ ʨʝʪʠʢʫʣʷʨʥʦʾ ʩʪʨʦʤʠ ʚ ʢʦʤʽʨʢʘʭ ʷʢʦʾ ʨʦʟʪʘʰʦʚʘʥʽ ʝʨʠʪʨʦʮʠʪʠ, ʣʝʡʢʦʮʠ-

ʪʠ, ʤʘʢʨʦʬʘʛʠ ʪʷʞʽʚ ʯʝʨʚʦʥʦʾ ʧʫʣʴʧʠ (ʨʠʩ. 3.3). ʋ ʯʝʨʚʦʥʽʡ ʧʫʣʴʧʽ ʪʘʢʦʞ 

ʙʫʣʠ ʨʦʟʪʘʰʦʚʘʥʽ ʩʠʥʫʩʦʾʜʥʽ ʩʫʜʠʥʠ ʩʝʣʝʟʽʥʢʠ. ʉʪʽʥʢʠ ʦʩʪʘʥʥʽʭ ʧʨʝʜʩʪʘʚ-

ʣʝʥʽ ʝʥʜʦʪʝʣʽʦʮʠʪʘʤʠ. ʋ ʧʨʦʩʚʽʪʘʭ ʩʠʥʫʩʦʾʜʥʠʭ ʩʫʜʠʥ ʩʝʣʝʟʽʥʢʠ ʨʦʟʪʘʰʦ-

ʚʘʥʽ ʝʨʠʪʨʦʮʠʪʠ, ʪʨʦʤʙʦʮʠʪʠ, ʣʽʤʬʦʮʠʪʠ, ʧʣʘʟʤʦʮʠʪʠ ʪʘ ʤʘʢʨʦʬʘʛʠ.  

ʋ ʚʦʨʦʪʘʭ ʩʝʣʝʟʽʥʢʠ ʚʽʟʫʘʣʽʟʫʚʘʣʘʩʷ ʩʝʣʝʟʽʥʢʦʚʘ ʘʨʪʝʨʽʷ ʛʽʣʢʠ ʷʢʦʾ 

ʧʨʦʥʠʢʘʶʪʴ ʚ ʪʨʘʙʝʢʫʣʠ ʩʝʣʝʟʽʥʢʠ ʽ ʚ ʧʫʣʴʧʫ. ʋ ʧʫʣʴʧʽ ʥʘʚʢʦʣʦ ʪʘʢʠʭ ʘʨ-

ʪʝʨʽʡ ʨʦʟʪʘʰʦʚʫʚʘʣʠʩʴ ʧʝʨ̔ʘʨʪʝʨʽʦʣʷʨʥʽ ʣʽʤʬʦʾʜʥʽ ʧʽʭʚʠ. ʎʝ ʘʨʪʝʨʽʾ 

ʤôʷʟʦʚʦʛʦ ʪʠʧʫ, ʚʦʥʠ ʨʦʟʛʘʣʫʞʫʶʪʴʩʷ ʥʘ ʚʫʟʣʠʢʦʚʽ ʘʨʪʝʨʽʾ. ʆʩʪʘʥʥʽ ʫʪʚʦ-

ʨʶʶʪʴ ʢʘʧʽʣʷʨʠ, ʷʢʽ ʧʦʩʪʘʯʘʶʪʴ ʢʨʦʚ ʜʦ ʣʽʤʬʦʽʜʥʠʭ ʚʫʟʣʠʢʽʚ ʩʝʣʝʟʽʥʢʠ. ʅʘ 

ʧʝʨʠʬʝʨʽʾ ʣʽʤʬʦʽʜʥʠʭ ʬʦʣʽʢʫʣʽʚ ʙʫʣʘ ʨʦʟʪʘʰʦʚʘʥʘ ʚʫʟʣʠʢʦʚʘ ʘʨʪʝʨʽʷ, ʷʢʘ ʚ 

ʜʠʩʪʘʣʴʥʽʡ ʯʘʩʪʠʥʽ ʨʦʟʛʘʣʫʞʫʚʘʣʘʩʴ ʥʘ 4-6 ʧʝʥʟʣʠʢʦʚʠʭ ʘʨʪʝʨʽʡ, ʷʢʽ ʫʪʚʦ-

ʨ ʚʁʘʣʠ ʧʝʥʟʣʠʢʦʚʽ ʘʨʪʝʨʽʦʣʠ. ʈʦʟʛʘʣʫʞʝʥʥʷ ʦʩʪʘʥʥʽʭ ʫʪʚʦʨʶʚʘʣʦ ʝʣ̔ʧʩʦʾ- 
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ʈʠʩ. 3.3. ʌʨʘʛʤʝʥʪ ʯʝʨʚʦʥʦʾ ʧʫʣʴʧʠ ʩʝʣʝʟʽʥʢʠ ʱʫʨʘ (ʽʥʬʫʟʽʷ 0,9 % ʨʦʟ-

ʯʠʥʫ NaCl, ʙʝʟ ʦʧʽʢʫ) ʯʝʨʝʟ 7 ʜʽʙ ʚʽʜ ʧʦʯʘʪʢʫ ʝʢʩʧʝʨʠʤʝʥʪʫ: 1 ï ʧʨʦʩʚʽʪʠ 

ʩʠʥʫʩʦʾʜʥʠʭ ʩʫʜʠʥ ʩʝʣʝʟʽʥʢʠ; 2 ï ʤʘʢʨʦʬʘʛʠ; 3 ï ʧʣʘʟʤʦʮʠʪʠ. ɿʘʙʘʨʚʣʝʥʥʷ 

ʛʝʤʘʪʦʢʩʠʣʽʥ-ʝʦʟʠʥ. ʆʢʫʣʷʨ ʭ10. ʆʙôʻʢʪʠʚ ʭ40. 

 

ʜʥʽ ʢʘʧʽʣʷʨʠ, ʷʢʽ ʚʽʜʢʨʠʚʘʣʠʩʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚ ʩʠʥʫʩʦʾʜʥʽ ʩʫʜʠʥʠ ʩʝʣʝʟʽʥ-

ʢʠ. ʆʩʪʘʥʥʽ ʟʣʠʚʘʣʠʩʷ ʫ ʚʝʥʠ ʯʝʨʚʦʥʦʾ ʧʫʣʴʧʠ, ʷʢʽ ʜʘʣʽ ʫʪʚʦʨʶʚʘʣʠ ʪʨʘʙʝ-

ʢʫʣʷʨʥʽ ʚʝʥʠ, ʱʦ ʦʙôʻʜʥʫʚʘʣʠʩʷ ʚ ʩʝʣʝʟʽʥʢʦʚʫ ʚʝʥʫ. ʂʨʦʚʦʥʦʩʥʽ ʩʫʜʠʥʠ 

ʩʝʣʝʟʽʥʢʠ ʧʦʤʨ̔ʥʦ ʧʦʚʥʦʢʨʦʚʥʽ. 

ʇʨʠ ʤʽʢʨʦʩʢʦʧʽʯʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʫ ʱʫʨʽʚ ʙʝʟ ʦʧʽʢʽʚ ʰʢʽʨʠ, ʷʢʠʤ 

ʧʨʦʪʷʛʦʤ 7 ʜʽʙ ʧʨʦʚʦʜʠʣʠ ʽʥʬʫʟʽʶ ʨʦʟʯʠʥʦʤ HAES-LX-5% ʥʝ ʚʠʷʚʣʝʥʦ ʟʤʽʥ 

ʩʪʨʫʢʪʫʨʠ ʩʝʣʝʟʽʥʢʠ (ʨʠʩ. 3.4, 3.5). ɺʦʥʘ ʤʘʣʘ ʧʨʠʪʘʤʘʥʥʫ ʮʴʦʤʫ ʦʨʛʘʥʫ 

ʩʪʨʫʢʪʫʨʫ ʽ ʟʘ ʙʫʜʦʚʦʶ ʥʝ ʚʽʜʨʽʟʥʷʣʘʩʴ ʚʽʜ ʪʘʢʦʾ ʫ ʱʫʨʽʚ, ʷʢʠʤ ʧʨʦʪʷʛʦʤ 7 

ʜʽʙ ʧʨʦʚʦʜʠʣʠ ʽʥʬʫʟʽʶ 0,9 % ʨʦʟʯʠʥʫ NaCl ʚ ʘʥʘʣʦʛʽʯʥʽʡ ʜʦʟʽ. 

ʇʨʠ ʤʽʢʨʦʩʢʦʧʽʯʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚ ʱʫʨʽʚ ʙʝʟ ʦʧʽʢʫ 

ʰʢ̔ʨʠ, ʷʢʠʤ ʧʨʦʪʷʛʦʤ 7 ʜʽʙ ʧʨʦʚʦʜʠʣʠ ʽʥʬʫʟʽʶ ʨʦʟʯʠʥʦʤ çʣʘʢʪʦʧʨʦʪʝʽʥʫ ʟ 

ʩʦʨʙʽʪʦʣʦʤè ʩʝʣʝʟʽʥʢʘ ʤʘʣʘ ʧʨʠʪʘʤʘʥʥʫ ʮʴʦʤʫ ʦʨʛʘʥʫ ʩʪʨʫʢʪʫʨʫ. ʆʜʥʘʢ, 

ʯʝʨʝʟ 7 ʜʽʙ ʫ ʜʘʥʽʡ ʛʨʫʧʽ ʪʚʘʨʠʥ ʙʫʣʘ ʚʽʜʤʽʯʝʥʘ ʘʢʪʠʚʘʮʽʷ ʤʘʢʨʦʬʘʛʽʚ. ɺ 

ʫʩʽʭ ʟʦʥʘʭ ʙʽʣʦʾ ʧʫʣʴʧʠ ʙʫʣʠ ʚʠʷʚʣʝʥʽ ʤʘʢʨʦʬʘʛʠ ʚ ʮʠʪʦʧʣʘʟʤʽ, ʷʢʠʭ ʨʦʟ- 
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ʈʠʩ. 3.4. ʌʨʘʛʤʝʥʪ ʩʝʣʝʟʽʥʢʠ ʱʫʨʘ (ʽʥʬʫʟʽʷ ʨʦʟʯʠʥʫ HAES-LX-5%, ʙʝʟ 

ʦʧʽʢʫ) ʯʝʨʝʟ 7 ʜʽʙ ʚʽʜ ʧʦʯʘʪʢʫ ʝʢʩʧʝʨʠʤʝʥʪʫ: 1 ï ʯʝʨʚʦʥʘ ʧʫʣʴʧʘ; 2 ï ʧʝʨʽʘ-

ʨʪʝʨʽʦʣʷʨʥʽ ʣʽʤʬʦʾʜʥʽ ʧʽʭʚʠ. ɿʘʙʘʨʚʣʝʥʥʷ ʛʝʤʘʪʦʢʩʠʣʽʥ-ʝʦʟʠʥ. ʆʢʫʣʷʨ ʭ10. 

ʆʙôʻʢʪʠʚ ʭ40. 
 

 

ʈʠʩ. 3.5. ʌʨʘʛʤʝʥʪ ʙʽʣʦʾ ʧʫʣʴʧʠ ʩʝʣʝʟʽʥʢʠ ʱʫʨʘ (ʽʥʬʫʟʽʷ ʨʦʟʯʠʥʫ 

HAES-LX-5%, ʙʝʟ ʦʧʽʢʫ) ʯʝʨʝʟ 7 ʜʽʙ ʚʽʜ ʧʦʯʘʪʢʫ ʝʢʩʧʝʨʠʤʝʥʪʫ: 1 ï ʙʽʣʘ 

ʧʫʣʴʧʘ; 2 ï ʯʝʨʚʦʥʘ ʧʫʣʴʧʘ; 3 ï ʧʝʨʽʘʨʪʝʨʽʦʣʷʨʥʽ ʣʽʤʬʦʾʜʥʽ ʧʽʭʚʠ. ɿʘʙʘʨʚ-

ʣʝʥʥʷ ʛʝʤʘʪʦʢʩʠʣʽʥ-ʝʦʟʠʥ. ʆʢʫʣʷʨ ʭ10. ʆʙôʻʢʪʠʚ ʭ40. 
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ʪʘʰʦʚʫʚʘʣʠʩʴ ʯʠʩʣʝʥʥʽ ʚʝʣʠʢʽ ʛʝʪʝʨʦʬʘʛʦʩʦʤʠ. ʋ ʛʝʨʤʥ̔ʘʪʠʚʥʠʭ ʮʝʥʪʨʘʭ 

ʣʽʤʬʦʽʜʥʠʭ ʬʦʣʽʢʫʣʽʚ ʙʫʣʘ ʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ ʣʽʤʬʦʙʣʘʩʪʽʚ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʧʦʧʝʨʝʜʥʽʤʠ ʛʨʫʧʘʤʠ (ʨʠʩ. 3.6). ɼʣʷ ʣʽʤʬʦʙʣʘʩʪʽʚ, ʨʦʟʪʘʰʦʚʘʥʠʭ ʫ 

ʛʝʨʤʥ̔ʘʪʠʚʥʠʭ ʮʝʥʪʨʘʭ, ʭʘʨʘʢʪʝʨʥʽ ʚʝʣʠʢʽ ʷʜʨʘ ʟ ʚʠʩʦʢʠʤ ʚʤʽʩʪʦʤ 

ʝʫʭʨʦʤʘʪʠʥʘ. ʉʧʦʩʪʝʨʽʛʘʣʦʩʷ ʧʦʚʥʦʢʨʚ̔ôʷ ʩʫʜʠʥ ʢʨʦʚʦʥʦʩʥʦʛʦ ʨʫʩʣʘ ʚ ʪʨʘ-

ʙʝʢʫʣʘʭ ʩʝʣʝʟʽʥʢʠ, ʘ ʪʘʢʦʞ ʫ ʙʽʣʽʡ ʪʘ ʯʝʨʚʦʥʽʡ ʧʫʣʴʧʽ. ɺʝʥʫʣʠ ʧʦʚʥʦʢʨʦʚʥʽ. 

ʊʘʢʦʞ ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʢʨʘʡʦʚʝ ʩʪʦʷʥʥʷ ʪʘ ʧʽʜʚʠʱʝʥʘ ʘʜʛʝʟʽʷ ʣʝʡʢʦʮʠʪʽʚ ʜʦ 

ʝʥʜʦʪʝʣʽʦʮʠʪʽʚ ʫ ʚʝʥʫʣʘʭ. 

 

 

ʈʠʩ 3.6. ʌʨʘʛʤʝʥʪ ʙʽʣʦʾ ʧʫʣʴʧʠ ʩʝʣʝʟʽʥʢʠ ʱʫʨʘ (ʽʥʬʫʟʽʷ ʨʦʟʯʠʥʫ ʣʘʢʪʦʧ-

ʨʦʪʝʽʥʫ ʟ ʩʦʨʙʽʪʦʣʦʤ, ʙʝʟ ʦʧʽʢʫ) ʯʝʨʝʟ 7 ʜʽʙ ʚʽʜ ʧʦʯʘʪʢʫ ʝʢʩʧʝʨʠʤʝʥʪʫ: 1 ï 

ʛʝʨʤʽʥʘʪʠʚʥʠʡ ʮʝʥʪʨ; 2 ï ʣʽʤʬʦʙʣʘʩʪʠ; 3 ï ʩʚʽʪʣʽ ʣʽʤʬʦʮʠʪʠ. ɿʘʙʘʨʚʣʝʥʥʷ 

ʛʝʤʘʪʦʢʩʠʣʽʥ-ʝʦʟʠʥ. ʆʢʫʣʷʨ ʭ10. ʆʙôʻʢʪʠʚ ʭ40. 

 

ʋ ʯʝʨʚʦʥʽʡ ʧʫʣʴʧʽ ʩʝʣʝʟʽʥʢʠ ʱʫʨʽʚ, ʷʢʠʤ ʧʨʦʚʦʜʠʣʠ ʽʥʬʫʟʽʶ ʣʘʢʪʦʧ-

ʨʦʪʝʽʥʫ ʟ ʩʦʨʙʽʪʦʣʦʤ ʙʫʣʠ ʨʦʟʪʘʰʦʚʘʥʽ ʬʦʨʤʝʥʽ ʝʣʝʤʝʥʪʠ ʢʨʦʚʽ: ʝʨʠʪʨʦʮʠ-

ʪʠ, ʪʨʦʤʙʦʮʠʪʠ, ʣʽʤʬʦʮʠʪʠ, ʧʣʘʟʤʘʪʠʯʥʽ ʢʣʽʪʠʥʠ. ɹʽʣʴʰʽʩʪʴ ʣʽʤʬʦʮʠʪʽʚ 

ʩʝʨʝʜʥʽʭ ʨʦʟʤʽʨʽʚ. ʉʪʨʫʢʪʫʨʘ ʤʘʢʨʦʬʘʛʽʚ ʚ ʯʝʨʚʦʥʽʡ ʧʫʣʴʧʽ ʙʫʣʘ ʧʦʜʽʙʥʦ  ʁ

ʜʦ ʪʘʢʦʾ ʫ ʱʫʨʽʚ, ʷʢʠʤ ʧʨʦʚʦʜʠʣʠ ʽʥʬʫʟʽʶ HAES-LX-5%. ʄʘʢʨʦʬʘʛʠ ʤʘʣʠ 



61 
 

ʚʝʣʠʢʽ ʨʦʟʤʽʨʠ. ɺ ʮʠʪʦʧʣʘʟʤʽ ʤʘʢʨʦʬʘʛʽʚ ʨʦʟʪʘʰʦʚʫʚʘʣʠʩʴ ʬʨʘʛʤʝʥʪʠ 

ʝʨʠʪʨʦʮʠʪʽʚ, ʧʦʜʝʢʫʜʠ ʚʠʷʚʣʝʥʽ ʛʨʘʥʫʣʠ ʬʝʨʠʪʠʥʫ ʪʘ ʚʝʣʠʢʽ ʬʘʛʦʩʦʤʠ 

(ʨʠʩ. 3.7). 

 

 

ʈʠʩ 3.7. ʌʨʘʛʤʝʥʪ ʩʝʣʝʟʽʥʢʠ ʯʝʨʚʦʥʦʾ ʧʫʣʴʧʠ ʱʫʨʘ (ʽʥʬʫʟʽʷ ʨʦʟʯʠʥʫ ʣʘ-

ʢʪʦʧʨʦʪʝʽʥʫ ʟ ʩʦʨʙʽʪʦʣʦʤ, ʙʝʟ ʦʧʽʢʫ) ʯʝʨʝʟ 7 ʜʽʙ ʚʽʜ ʧʦʯʘʪʢʫ ʝʢʩʧʝʨʠʤʝʥʪʫ: 

1 ï ʤʘʢʨʦʬʘʛ; 2 ï ʝʨʠʪʨʦʮʠʪʠ; 3 ï ʧʣʘʟʤʦʮʠʪʠ. ɿʘʙʘʨʚʣʝʥʥʷ ʛʝʤʘʪʦʢʩʠʣʽʥ-

ʝʦʟʠʥ. ʆʢʫʣʷʨ ʭ10. ʆʙôʻʢʪʠʚ ʭ40. 

 

ʊʘʢʠʤ ʯʠʥʦʤ, ʚ ʫʩʽʭ ʪʝʨʤʽʥʘʭ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʢʫʨʩʦʚʘ ʽʥʬʫʟʽʷ ʱʫʨʘʤ 

ʙʝʟ ʦʧʽʢʫ ʰʢʽʨʠ 0,9 % ʨʦʟʯʠʥʫ NaCl ʪʘ ʨʦʟʯʠʥʫ HAES-LX-5% ʫ ʜʦʟʽ 10 ʤʣ 

ʥʘ ʢʛ ʤʘʩʠ ʪʽʣʘ ʥʝ ʧʨʠʟʚʦʜʠʣʘ ʜʦ ʙʫʜʴ-ʷʢʠʭ ʩʪʨʫʢʪʫʨʥʠʭ ʟʤʽʥ ʩʝʣʝʟʽʥʢʠ. 

ɯʥʬʫʟʽʷ ʨʦʟʯʠʥʫ ʣʘʢʪʦʧʨʦʪʝʽʥʫ ʟ ʩʦʨʙʽʪʦʣʦʤ ʫ ʜʦʟʽ 10 ʤʣ ʥʘ ʢʛ ʤʘʩʠ ʪʽʣʘ ʫ 

ʪʚʘʨʠʥ ʙʝʟ ʦʧʽʢʫ ʰʢʽʨʠ ʧʨʠʟʚʦʜʠʣʘ ʜʦ ʟʤʽʥ ʩʪʨʫʢʪʫʨʠ ʙʽʣʦʾ ʧʫʣʴʧʠ ʩʝʣʝʟʽ-

ʥʢʠ ʯʝʨʝʟ 7 ʜʽʙ ʚʽʜ ʧʦʯʘʪʢʫ ʝʢʩʧʝʨʠʤʝʥʪʫ. ʊʘʢ ʚ ʛʝʨʤʥ̔ʘʪʠʚʥʠʭ ʮʝʥʪʨʘʭ 

ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʣʽʤʬʦʙʣʘʩʪʽʚ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʪʘʢʠʤʠ ʫ 

ʱʫʨʽʚ ʙʝʟ ʦʧʽʢʫ, ʷʢʠʤ ʧʨʦʚʦʜʠʣʠ ʽʥʬʫʟʽ ʁ0,9 % ʨʦʟʯʠʥʫ NaCl ʘʙʦ HAES-

LX-5%. ɺ ʫʩʽʭ ʟʦʥʘʭ ʙʽʣʦʾ ʧʫʣʴʧʠ ʙʫʣʠ ʚʠʷʚʣʝʥʽ ʤʘʢʨʦʬʘʛʠ ʚ ʮʠʪʦʧʣʘʟʤʽ 

ʷʢʠʭ ʨʦʟʪʘʰʦʚʫʚʘʣʠʩʴ ʯʠʩʣʝʥʥʽ ʚʝʣʠʢʽ ʛʝʪʝʨʦʬʘʛʦʩʦʤʠ. ɺʢʘʟʘʥʽ ʟʤʽʥʠ ʻ 
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ʧʨʦʷʚʦʤ ʧʽʜʚʠʱʝʥʦʾ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʽʤʫʥʦʢʦʤʧʝʪʝʥʪʥʠʭ ʢʣʽʪʠʥ 

ʥʘ ʜʘʥʠʡ ʪʝʨʤʽʥ ʩʧʦʩʪʝʨʝʞʝʥʥʷ. 

 

 

3.2. ʄʘʢʨʦ- ʽ ʤʽʢʨʦʩʢʦʧʽʯʥʘ ʢʘʨʪʠʥʘ ʩʝʣʝʟʽʥʢʠ ʚ ʱʫʨʽʚ ʧʽʩʣʷ ʦʧʽʢʫ 

ʰʢʽʨʠ ʯʝʨʝʟ 1, 3 ʪʘ 7 ʜʙ̔, ʷʢʠʤ ʚʚʦʜʠʣʠ ʨʦʟʯʠʥʠ 0,9 % NaCl, ʣʘʢʪʦʧʨʦʪʝʽʥ ʟ 

ʩʦʨʙʽʪʦʣʦʤ ʘʙʦ HAES-LX-5% 

 

 

ʇʨʠ ʤʘʢʨʦʩʢʦʧʽʯʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʨʦʪʷʛʦʤ 7 

ʜʽʙ ʫ ʱʫʨʽʚ, ʷʢʠʤ ʧʽʩʣʷ ʦʧʽʢʫ ʰʢʽʨʠ ʚʚʦʜʠʣʠ ʨʦʟʯʠʥʠ 0,9 % NaCl, ʣʘʢʪʦʧ-

ʨʦʪʝʽʥʫ ʟ ʩʦʨʙʽʪʦʣʦʤ ʘʙʦ HAES-LX-5% ʫ ʜʦʟʽ 10 ʤʣ ʥʘ ʢʛ ʤʘʩʠ ʪʽʣʘ ʩʝʣʝʟʽ-

ʥʢʘ ʙʫʣʘ ʟʙʽʣʴʰʝʥʦ  ʁʚ ʨʦʟʤʽʨʘʭ (ʨʠʩ. 3.8). ʂʨʦʚʦʥʦʩʥʽ ʩʫʜʠʥʠ ʫ ʚʦʨʦʪʘʭ 

ʩʝʣʝʟʽʥʢʠ ʨʽʟʢʦ ʧʦʚʥʦʢʨʦʚʥʽ. ʃʽʤʬʘʪʠʯʥʽ ʩʫʜʠʥʠ ʨʦʟʰʠʨʝʥʽ ʪʘ ʟʘʧʦʚʥʝʥʽ 

ʣʽʤʬʦʶ. 

 

   

ɸ     ɹ    ɺ 

ʈʠʩ. 3.8. ʉʝʣʝʟʽʥʢʘ ʱʫʨʘ (ɸ ï ʽʥʬʫʟʽ̫  0,9 % ʨʦʟʯʠʥʫ NaCl; ɹ ï ʣʘʢʪʦʧʨʦ-

ʪʝʽʥʫ ʟ ʩʦʨʙʽʪʦʣʦʤ; ɺ ï HAES-LX-5%) ʯʝʨʝʟ 3 ʜʦʙʠ ʧʽʩʣʷ ʦʧʽʢʫ ʰʢʽʨʠ. 

 

ʏʝʨʝʟ 1 ʜʦʙʫ ʧʽʩʣʷ ʦʧʽʢʦʚʦʾ ʪʨʘʚʤʠ ʰʢʽʨʠ ʫ ʱʫʨʽʚ ʷʢʠʤ ʧʨʦʚʦʜʠʣʠ 

ʽʥʬʫʟʽʶ 0,9 % ʨʦʟʯʠʥʫ NaCl ʟʘʛʘʣʴʥʠʡ ʧʣʘʥ ʙʫʜʦʚʠ ʩʝʣʝʟʽʥʢʠ ʙʫʚ ʧʦʜʽʙʥʠʤ 

ʜʦ ʪʘʢʦʛʦ ʞ ʫ ʪʚʘʨʠʥ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ. ʇʨʠ ʤʽʢʨʦʩʢʦʧʽʯʥʦʤʫ ʜʦʩʣʽʜʞʝʥ-

ʥʽ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʫ ʱʫʨʽʚ, ʷʢʠʤ ʧʽʩʣʷ ʦʧʽʢʫ ʰʢʽʨʠ ʚʚʦʜʠʣʠ ʨʦʟʯʠʥ 

0,9 % NaCl, ʢʨʦʚʦʥʦʩʥʽ ʩʫʜʠʥʠ ʚ ʪʨʘʙʝʢʫʣʘʭ ʙʫʣʠ ʨʽʟʢʦ ʧʦʚʥʦʢʨʦʚʥʠʤʠ. 
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ʂʽʣʴʢʽʩʪʴ ʣʽʤʬʦʾʜʥʠʭ ʚʫʟʣʠʢʽʚ ʩʝʣʝʟʽʥʢʠ ʥʝ ʚʽʜʨʽʟʥʷʣʘʩ̫  ʚʽʜ ʪʘʢʦʾ ʞ ʫ ʫɦ-

ʨʽʚ ʙʝʟ ʦʧʽʢʫ ʰʢʽʨʠ, ʷʢʠʤ ʪʝʞ ʧʨʦʚʦʜʠʣʠ ʽʥʬʫʟʽʶ 0,9 % ʨʦʟʯʠʥʫ NaCl. ʃʽ-

ʤʬʦʾʜʥʽ ʚʫʟʣʠʢʠ ʩʝʣʝʟʽʥʢʠ ʤʘʣʠ ʥʝʯʽʪʢʽ ʤʝʞʽ, ʱʦ ʧʦʚôʷʟʘʥʦ ʟ ̔ʟʤʝʥʰʝʥʥʷʤ 

ʯʠʩʝʣʴʥʦʩʪʽ ʣʽʤʬʦʮʠʪʽʚ ʫ ʢʨʘʡʦʚʽʡ ʟʦʥʽ. ʋ ʜʝʷʢʠʭ ʣʽʤʬʦʾʜʥʠʭ ʚʫʟʣʠʢʘʭ ʩʝ-

ʣʝʟʽʥʢʠ ʩʧʦʩʪʝʨʽʛʘʣʘʩʷ ʚʠʨʘʞʝʥʘ ʘʢʪʠʚʥʽʩʪʴ ʛʝʨʤʽʥʘʪʠʚʥʠʭ ʮʝʥʪʨʽʚ, ʷʢʘ 

ʧʨʦʷʚʣʷʣʘʩʷ ʟʙʽʣʴʰʝʥʥʷʤ ʾʭ ʨʦʟʤʽʨʽʚ ʪʘ ʟʙʽʣʴʰʝʥʥʷʤ ʢʽʣʴʢʦʩʪʽ ʤʘʣʦʜʠʬʝ-

ʨʝʥʮʽʡʦʚʘʥʠʭ ʢʣʽʪʠʥ (ʨʠʩ. 3.9). ʋ ʙʽʣʴʰʽʡ ʯʘʩʪʠʥʽ ʣʽʤʬʦʾʜʥʠʭ ʚʫʟʣʠʢʽʚ ʩʝ-

ʣʝʟʽʥʢʠ ʧʝʨʝʚʘʞʘʣʠ ʣʽʤʬʦʮʠʪʠ ʟ ʛʽʧʦ- ʪʘ ʛʽʧʝʨʭʨʦʤʥʠʤʠ ʷʜʨʘʤʠ, ʪʦʜʽ ʷʢ ʫ 

ʱʫʨʽʚ ʙʝʟ ʦʧʽʢʫ ʰʢʽʨʠ ʧʝʨʝʚʘʞʘʣʠ ʣʽʤʬʦʮʠʪʠ ʟ ʥʦʨʤʦʭʨʦʤʥʠʤʠ ʷʜʨʘʤʠ. 

ʎʝʥʪʨʠ ʨʦʟʤʥʦʞʝʥʥʷ ʚʠʟʥʘʯʘʣʠʩʷ ʥʝ ʫ ʚʩʽʭ ʣʽʤʬʦʾʜʥʠʭ ʚʫʟʣʠʢʘʭ ʩʝʣʝʟʽʥ-

ʢʠ. 

 

 

ʈʠʩ. 3.9. ʌʨʘʛʤʝʥʪ ʙʽʣʦʾ ʧʫʣʴʧʠ ʩʝʣʝʟʽʥʢʠ ʱʫʨʽʚ ʯʝʨʝʟ 1 ʜʦʙʫ ʧʽʩʣʷ ʦʧʽ-

ʢʦʚʦʾ ʪʨʘʚʤʠ ʰʢʽʨʠ, ʷʢʠʤ ʧʨʦʚʦʜʠʣʠ ʽʥʬʫʟʽʶ 0,9 % ʨʦʟʯʠʥʦʤ NaCl: 1 ï ʛʝ-

ʨʤʽʥʘʪʠʚʥʠʡ ʮʝʥʪʨ; 2 ï ʣʽʤʬʦʙʣʘʩʪʠ; 3 ï ʩʚʽʪʣʽ ʣʽʤʬʦʮʠʪʠ; 4 ï ʚʫʟʣʠʢʦʚʘ 

ʘʨʪʝʨʽʷ; 5 ï ʧʝʨʽʘʨʪʝʨʽʘʣʴʥʘ ʟʦʥʘ ʙʽʣʦʾ ʧʫʣʴʧʠ. ɿʘʙʘʨʚʣʝʥʥʷ ʛʝʤʘʪʦʢʩʠʣʽʥ-

ʝʦʟʠʥ. ʆʢʫʣʷʨ ʭ10. ʆʙ'ʻʢʪʠʚ ʭ40. 

 

ʉʠʥʫʩʦʾʜʥʽ ʩʫʜʠʥʠ ʩʝʣʝʟʽʥʢʠ, ʧʦʨʽʚʥʷʥʦ ʟ ʱʫʨʘʤʠ ʙʝʟ ʦʧʽʢʫ ʰʢʽʨʠ 
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ʷʢʠʤ ʧʨʦʚʦʜʠʣʠ ʽʥʬʫʟʽʶ 0,9 % ʨʦʟʯʠʥʦʤ NaCl ʙʫʣʠ ʟʥʘʯʥʦ ʨʦʟʰʠʨʝʥʽ ʪʘ 

ʨʽʟʢʦ ʧʦʚʥʦʢʨʦʚʥʽ, ʚ ʾʭ ʧʨʦʩʚʽʪʘʭ ʙʫʣʠ ʥʘʷʚʥʽ ʯʠʩʝʣʴʥʽ ʤʘʢʨʦʬʘʛʠ, ʟʨʽʣʽ ʪʘ 

ʥʝʟʨʽʣʽ ʧʣʘʟʤʘʪʠʯʥʽ ʢʣʽʪʠʥʠ. ʋ ʪʷʞʘʭ ʯʝʨʚʦʥʦʾ ʧʫʣʴʧʠ ʚʠʷʚʣʝʥʽ ʯʠʩʣʝʥʥʽ 

ʚʦʛʥʠʱʘ ʧʣʘʟʤʘʪʠʯʥʠʭ ʢʣʽʪʠʥ ʟ̔ ʧʝʨʝʚʘʞʘʥʥʷʤ ʧʣʘʟʤʦʙʣʘʩʪʽʚ. ʇʣʦʱʘ ʯʝʨ-

ʚʦʥʦʾ ʧʫʣʴʧʠ ʙʫʣʘ ʟʙʽʣʴʰʝʥʘ ʟʘ ʨʘʭʫʥʦʢ ʧʦʚʥʦʢʨʚ̔ôʷ ʩʠʥʫʩʦʾʜʥʠʭ ʩʫʜʠʥ 

ʩʝʣʝʟʽʥʢʠ. ʂʨʦʚʦʥʦʩʥʽ ʩʫʜʠʥʠ ʟ ʥʝʨʽʚʥʦʤʽʨʥʠʤ ʢʨʦʚʦʥʘʧʦʚʥʝʥʥʷʤ, ʤʽʩʮʷ-

ʤʠ ʚʽʜʤʽʯʘʣʦʩʷ ʾʭ ʧʦʚʥʦʢʨʚ̔ôʷ ʪʘ ʫʪʚʦʨʝʥʥʷ ʤʽʢʨʦʪʨʦʤʙʽʚ, ʘ ʪʘʢʦʞ ʜʨʽʙʥʠʭ 

ʢʨʦʚʦʚʠʣʠʚʽʚ. ʉʪʽʥʢʠ ʩʫʜʠʥ ʢʨʦʚʦʥʦʩʥʦʛʦ ʤʽʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʛʦ ʨʫʩʣʘ ʙʫ-

ʣʠ ʧʦʪʦʚʱʝʥʠʤʠ, ʧʝʨʠʚʘʩʢʫʣʷʨʥʘ ʩʧʦʣʫʯʥʘ ʪʢʘʥʠʥʘ ʥʘʙʨʷʢʣʘ ʪʘ ʽʥʬʽʣʴʪʨʦ-

ʚʘʥʘ ʤʘʢʨʦʬʘʛʘʤʠ (ʨʠʩ. 3.10). 

 

 

ʈʠʩ. 3.10. ʌʨʘʛʤʝʥʪ ʩʝʣʝʟʽʥʢʠ ʱʫʨʽʚ ʯʝʨʝʟ 1 ʜʦʙʫ ʧʽʩʣʷ ʦʧʽʢʦʚʦʾ ʪʨʘʚʤʠ 

ʰʢʽʨʠ, ʷʢʠʤ ʧʨʦʚʦʜʠʣʠ ʽʥʬʫʟʽʶ 0,9 % ʨʦʟʯʠʥʦʤ NaCl: 1 ï ʧʦʚʥʦʢʨʚ̔ôʷ ʪʘ 

ʧʨʠʩʪʽʥʢʦʚʽ ʤʽʢʨʦʪʨʦʤʙʠ ʚ ʪʨʘʙʝʢʫʣʷʨʥʠʭ ʚʝʥʘʭ ʩʝʣʝʟʽʥʢʠ; 2 ï ʧʦʚʥʦʢʨʦʚ-

ʥʽ ʧʨʦʩʚʽʪʠ ʩʠʥʫʩʦʾʜʥʠʭ ʩʫʜʠʥ ʩʝʣʝʟʽʥʢʠ; 3 ï ʥʘʙʨʷʢ ʪʘ ʽ ʤʘʢʨʦʬʘʛʘʣʴʥʘ 

ʽʥʬʽʣʴʪʨʘʮʽʷ ʧʝʨʠʚʘʩʢʫʣʷʨʥʦʾ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ. ɿʘʙʘʨʚʣʝʥʥʷ ʛʝʤʘʪʦʢʩʠ-

ʣʽʥ-ʝʦʟʠʥ. ʆʢʫʣʷʨ ʭ10. ʆʙ'ʻʢʪʠʚ ʭ10.  

 

ʏʝʨʝʟ 3 ʜʦʙʠ ʧʽʩʣʷ ʦʧʽʢʦʚʦʾ ʪʨʘʚʤʠ ʰʢʽʨʠ ʫ ʱʫʨʽʚ ʷʢʠʤ ʚʚʦʜʠʣʠ 0,9 %  
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ʨʦʟʯʠʥ NaCl ʟʘʛʘʣʴʥʠʡ ʧʣʘʥ ʙʫʜʦʚʠ ʩʝʣʝʟʽʥʢʠ ʪʘʢʦʞ ʙʫʚ ʧʦʜʽʙʥʠʡ ʜʦ ʪʘʢʦ-

ʛʦ ʫ ʪʚʘʨʠʥ ʙʝʟ ʦʧʽʢʫ ʰʢʽʨʠ, ʦʜʥʘʢ ʟʤʽʥʠ ʚ ʙʫʜʦʚʽ ʩʪʨʦʤʠ ʪʘ ʧʘʨʝʥʭʽʤʠ ʙʫ-

ʣʠ ʱʝ ʙʽʣʴʰʠʤʠ, ʥʽʞ ʫ ʧʦʧʝʨʝʜʥʽʡ ʛʨʫʧʽ ʪʚʘʨʠʥ. ʂʨʦʚʦʥʦʩʥʽ ʩʫʜʠʥʠ ʚ ʪʨʘ-

ʙʝʢʫʣʘʭ ʙʫʣʠ ʨʽʟʢʦ ʧʦʚʥʦʢʨʦʚʥʠʤʠ. ʂʽʣʴʢʽʩʪʴ ʣʽʤʬʦʾʜʥʠʭ ʬʦʣʢ̔ʫʣʽʚ ʙʫʣʘ 

ʪʘʢʦ  ʁʞ ʷʢ ʽ ʫ ʱʫʨʽʚ ʙʝʟ ʦʧʽʢʫ ʰʢʽʨʠ, ʷʢʠʤ ʚʚʦʜʠʣʠ ʨʦʟʯʠʥ NaCl. ʃʽʤʬʦʾʜ-

ʥʽ ʬʦʣʽʢʫʣʠ ʤʘʣʠ ʥʝʯʽʪʢʽ ʤʝʞʽ, ʱʦ ʧʦʚôʷʟʘʥʦ ʟ ʤʝʥʰʦʶ ʢʽʣʴʢʽʩʪʶ ʣʽʤʬʦʮʠ-

ʪʽʚ ʫ ʢʨʘʡʦʚʽʡ ʟʦʥʽ. ʎʝʥʪʨʠ ʨʦʟʤʥʦʞʝʥʥʷ ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ ʥʝ ʫ ʚʩʽʭ ʣʽʤʬʦʾʜ-

ʥʠʭ ʬʦʣʽʢʫʣʘʭ. ʗʜʨʘ ʚ ʣʽʤʬʦʮʠʪʘʭ ʛʽʧʦ- ʪʘ ʛʽʧʝʨʭʨʦʤʥʽ. ʉʠʥʫʩʦʾʜʥʽ ʩʫʜʠʥʠ 

ʩʝʣʝʟʽʥʢʠ ʨʽʟʢʦ ʧʦʚʥʦʢʨʦʚʥʽ, ʚ ʾʭ ʧʨʦʩʚʽʪʘʭ ʙʫʣʠ ʥʘʷʚʥʽ ʯʠʩʣʝʥʥʽ ʤʘʢʨʦʬʘ-

ʛʠ, ʟʨʽʣʽ ʪʘ ʥʝʟʨʽʣʽ ʧʣʘʟʤʘʪʠʯʥʽ ʢʣʽʪʠʥʠ. ʋ ʪʷʞʘʭ ʯʝʨʚʦʥʦʾ ʧʫʣʴʧʠ ʙʫʣʠ ʨʦ-

ʟʪʘʰʦʚʘʥʽ ʯʠʩʣʝʥʥʽ ʚʦʛʥʠʱʘ ʥʘʢʦʧʠʯʝʥʥʷ ʤʘʢʨʦʬʘʛʽʚ ʪʘ ʝʨʠʪʨʦʮʠʪʽʚ, ʘʙʦ 

ʤʘʢʨʦʬʘʛʽʚ, ʣʽʤʬʦʮʠʪʽʚ ʪʘ ʧʣʘʟʤʦʮʠʪʽʚ ʟ ʧʝʨʝʚʘʞʥʦʶ ʢʽʣʴʢʽʩʪʶ ʧʣʘʟʤʦʙ-

ʣʘʩʪʽʚ. ɺ ʦʨʛʘʥʽ ʚʽʜʙʫʚʘʣʠʩʷ ʜʝʩʪʨʫʢʪʠʚʥʽ ʧʨʦʮʝʩʠ. ʂʨʦʚʦʥʦʩʥʽ ʩʫʜʠʥʠ ʩʝ-

ʣʝʟʽʥʢʠ ʟ ʥʝʨʽʚʥʦʤʽʨʥʠʤ ʢʨʦʚʦʥʘʧʦʚʥʝʥʥʷʤ, ʤʽʩʮʷʤʠ ʚʽʜʤʽʯʘʣʠʩʷ ʾʭ ʧʦʚ-

ʥʦʢʨʚ̔ôʷ ʪʘ ʫʪʚʦʨʝʥʥʷ ʪʨʦʤʙʽʚ. ʉʪʽʥʢʠ ʩʫʜʠʥ ʢʨʦʚʦʥʦʩʥʦʛʦ ʤʽʢʨʦʮʠʨʢʫʣʷ-

ʪʦʨʥʦʛʦ ʨʫʩʣʘ ʙʫʣʠ ʧʦʪʦʚʱʝʥʠʤʠ ʟʘ ʨʘʭʫʥʦʢ ʥʘʩʠʯʝʥʥʷ ʥʘʙʨʷʢʦʚʦʶ ʨʽʜʠ-

ʥʦʶ, ʜʽʘʧʝʜʝʟʫ ʝʨʠʪʨʦʮʠʪʽʚ ʪʘ ʽʥʬʽʣʴʪʨʘʮʽʾ ʤʘʢʨʦʬʘʛʦʮʠʪʽʚ. ʄʽʩʮʷʤʠ ʚ 

ʧʨʦʩʚʽʪʽ ʩʫʜʠʥ ʢʨʦʚʦʥʦʩʥʦʛʦ ʤʽʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʛʦ ʨʫʩʣʘ ʩʧʦʩʪʝʨʛ̔ʘʣʠʩʷ 

ʷʚʠʱʘ ʩʪʘʟʫ ʪʘ ʩʣʘʜʞʽʚ ʝʨʠʪʨʦʮʠʪʽʚ. ʅʘʚʢʦʣʦ ʘʨʪʝʨʽʦʣ ʚʠʚʠʷʚʣʷʣʠʩ ̫ʥʘ-

ʙʨʷʢʠ ʽʥʪʝʨʩʪʠʮʽʶ (ʨʠʩ. 3.11). 

ʉʧʦʩʪʝʨʽʛʘʚʩ̫ ʧʝʨʝʨʦʟʧʦʜʽʣ ʢʨʦʚʽ ʤʽʞ ʩʫʜʠʥʘʤʠ ʢʨʦʚʦʥʦʩʥʦʛʦ ʤʽʢ-

ʨʦʮʠʨʢʫʣʷʪʦʨʥʦʛʦ ʨʫʩʣʘ. ʋ ʜʝʷʢʠʭ ʢʘʧʽʣʷʨʘʭ ʙʫʣʠ ʚʽʜʩʫʪʥʽʤʠ ʬʦʨʤʝʥʽ 

ʝʣʝʤʝʥʪʠ ʢʨʦʚʽ, ʘ ʚʝʥʫʣʠ ʙʫʣʠ ï ʧʦʚʥʦʢʨʦʚʥʠʤʠ. ʋ ʧʝʨʠʚʘʩʢʫʣʷʨʥʦʤʫ 

ʧʨʦʩʪʦʨʽ ʚʽʜʤʽʯʘʣʦʩʷ ʥʘʜʤʽʨʥʝ ʥʘʢʦʧʠʯʝʥʥʷ ʣʽʤʬʦʮʠʪʽʚ ʪʘ ʤʘʢʨʦʬʘʛʦʮʠ-

ʪʽʚ. ʊʨʘʙʝʢʫʣʠ ʩʝʣʝʟʽʥʢʠ ʤʽʩʮʷʤʠ ʙʫʣʠ ʧʦʪʦʚʱʝʥʠʤʠ ʚʥʘʩʣʽʜʦʢ ʧʝʨʝʧʦʚ-

ʥʝʥʥʷ ʢʨʦʚôʶ ʢʨʦʚʦʥʦʩʥʠʭ ʩʫʜʠʥ ʤʽʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʛʦ ʨʫʩʣʘ, ʘ ʪʘʢʦʞ 

ʚʥʘʩʣʽʜʦʢ ʽʥʬʽʣʴʪʨʘʮʽʾ ʾʭ ʤʘʢʨʦʬʘʛʘʤʠ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʙʫʜʦʚʠ ʩʝʣʝʟʽʥʢʠ ʫ 

ʱʫʨʽʚ ʯʝʨʝʟ ʜʦʙʫ ʧʽʩʣʷ ʦʧʽʢʫ ʰʢʽʨʠ, ʯʝʨʝʟ 3 ʜʦʙʠ ï ʯʘʩʪʽʰʝ ʟʫʩʪʨʽʯʘʣʠʩʷ 

ʜʽʣʷʥʢʠ ʜʨʽʙʥʠʭ ʢʨʦʚʦʚʠʣʠʚʽʚ, ʚʽʜʤʽʯʘʣʠʩʷ ʥʘʩʠʯʝʥʥʷ ʧʝʨʝʛʦʨʦʜʦʢ ʛʝʤʦ-

ʨʘʛʽʯʥʦʶ  
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ʈʠʩ. 3.11. ʌʨʘʛʤʝʥʪ ʩʝʣʝʟʽʥʢʠ ʱʫʨʽʚ ʯʝʨʝʟ 3 ʜʦʙʠ ʧʽʩʣʷ ʦʧʽʢʦʚʦʾ ʪʨʘʚʤʠ 

ʰʢʽʨʠ, ʷʢʠʤ ʧʨʦʚʦʜʠʣʠ ʽʥʬʫʟʽʶ 0,9 % ʨʦʟʯʠʥʦʤ NaCl: 1 ï ʛʝʨʤʽʥʘʪʠʚʥʠʡ 

ʮʝʥʪʨ; 2 ï ʣʽʤʬʦʙʣʘʩʪʠ; 3 ï ʩʚʽʪʣʽ ʣʽʤʬʦʮʠʪʠ; 4 ï ʚʫʟʣʠʢʦʚʘ ʘʨʪʝʨʽʷ; 5 ï 

ʧʝʨʽ ʘʨʪʝʨʽʘʣʴʥʘ ʟʦʥʘ ʙʽʣʦʾ ʧʫʣʴʧʠ. ɿʘʙʘʨʚʣʝʥʥʷ ʛʝʤʘʪʦʢʩʠʣʽʥ-ʝʦʟʠʥ. ʆʢʫ-

ʣʷʨ ʭ10. ʆʙ'ʻʢʪʠʚ ʭ40. 

 

ʨʽʜʠʥʦʶ. ʋ ʥʝʧʦʰʢʦʜʞʝʥʠʭ ʜʽʣʷʥʢʘʭ ʪʢʘʥʠʥʠ ʟʫʩʪʨʽʯʘʣʠʩ ̫ʚʦʛʥʠʱʘ, ʜʝ 

ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʧʦʪʦʚʱʝʥʥʷ ʧʝʨʝʛʦʨʦʜʦʢ ʟʘ ʨʘʭʫʥʦʢ ʽʥʬʽʣʴʪʨʘʮʽʾ ʤʘʢʨʦʬʘ-

ʛʘʤʠ ʪʘ ʣʽʤʬʦʮʠʪʘʤʠ. 

ʏʝʨʝʟ 7 ʜʽʙ ʧʽʩʣʷ ʦʧʽʢʦʚʦʾ ʪʨʘʚʤʠ ʰʢʽʨʠ ʫ ʱʫʨʽʚ, ʷʢʠʤ ʚʚʦʜʠʣʠ 0,9 % 

ʨʦʟʯʠʥ NaCl ʟʘʛʘʣʴʥʠʡ ʧʣʘʥ ʙʫʜʦʚʠ ʩʝʣʝʟʽʥʢʠ ʪʘʢʦʞ ʙʫʚ ʧʦʜʽʙʥʠʤ ʜʦ ʪʘʢʦ-

ʛʦ ʫ ʪʚʘʨʠʥ ʙʝʟ ʦʧʽʢʫ ʰʢʽʨʠ. ʆʜʥʘʢ ʟʤʽʥʠ ʚ ʙʫʜʦʚʽ ʩʪʨʦʤʠ ʪʘ ʧʘʨʝʥʭʽʤʠ 

ʩʪʘʣʠ ʚʠʨʘʞʝʥʽʰʠʤʠ, ʥʽʞ ʫ ʧʦʧʝʨʝʜʥʽʭ ʛʨʫʧʘʭ ʪʚʘʨʠʥ ʽʟ ʦʧʽʢʦʤ ʰʢʽʨʠ. 

ʂʨʦʚʦʥʦʩʥʽ ʩʫʜʠʥʠ ʚ ʪʨʘʙʝʢʫʣʘʭ ʨʽʟʢʦ ʧʦʚʥʦʢʨʦʚʥʽ. ʂʽʣʴʢʽʩʪʴ ʣʽʤʬʦʾʜʥʠʭ 

ʬʦʣʽʢʫʣʽʚ ʙʫʣʘ ʟʙʽʣʴʰʝʥʦ .ʁ ɺʽʜʤʽʯʘʣʠʩʷ ʦʢʨʝʤʽ, ʟʙʽʣʴʰʝʥʽ ʚ ʨʦʟʤʽʨʘʭ, ʬʦ-

ʣʽʢʫʣʠ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʪʘʢʠʤʠ ʫ ʱʫʨʽʚ ʙʝʟ ʦʧʽʢʫ ʰʢʽʨʠ. ʋ ʮʝʥʪʨʘʭ ʨʦʟʤʥʦ-

ʞʝʥʥʷ ʩʝʨʝʜ ʣʽʤʬʦʮʠʪʽʚ ʟ ʪʝʤʥʠʤʠ ʷʜʨʘʤʠ ʨʦʟʪʘʰʦʚʫʚʘʣʠʩʴ ʣʽʤʬʦʮʠʪʠ ʟ ̔

ʩʚʽʪʣʠʤʠ ʷʜʨʘʤʠ, ʱʦ ʤʽʩʪʠʣʠ ʜʝʢʽʣʴʢʘ ʷʜʝʨʝʮʴ. ʎʝ ʚʢʘʟʫʻ ʥʘ ʘʢʪʠʚʘʮʽʶ ʩʠ-

ʥʪʝʪʠʯʥʠʭ ʧʨʦʮʝʩʽʚ ʚ ʮʠʭ ʢʣʽʪʠʥʘʭ. ʋ ʢʨʘʡʦʚʽʡ ʟʦʥʽ ʣʽʤʬʦʾʜʥʠʭ ʬʦʣʽʢʫʣʽʚ 
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ʙʫʣʠ ʨʦʟʪʘʰʦʚʘʥʽ ʯʠʩʣʝʥʥʽ ʧʣʘʟʤʦʙʣʘʩʪʠ ʪʘ ʧʣʘʟʤʦʮʠʪʠ. ʎʝʥʪʨʠ ʨʦʟʤʥʦ-

ʞʝʥʥʷ ʚʠʟʥʘʯʘʣʠʩʷ ʥʝ ʫ ʚʩʽʭ ʬʦʣʽʢʫʣʘʭ. ʗʜʨʘ ʚ ʣʽʤʬʦʮʠʪʘʭ ʛʽʧʦ- ʪʘ ʛʽʧʝʨʭ-

ʨʦʤʥʽ (ʨʠʩ. 3.12, 3.13). 

 

 

ʈʠʩ. 3.12. ʌʨʘʛʤʝʥʪ ʩʝʣʝʟʽʥʢʠ ʱʫʨʽʚ ʯʝʨʝʟ 7 ʜʽʙ ʧʽʩʣʷ ʦʧʽʢʦʚʦʾ ʪʨʘʚʤʠ 

ʰʢʽʨʠ, ʷʢʠʤ ʧʨʦʚʦʜʠʣʠ ʽʥʬʫʟʽʶ 0,9 % ʨʦʟʯʠʥʦʤ NaCl: 1 ï ʛʝʨʤʽʥʘʪʠʚʥʠʡ 

ʮʝʥʪʨ; 2 ï ʣʽʤʬʦʙʣʘʩʪʠ; 3 ï ʩʚʽʪʣʽ ʣʽʤʬʦʮʠʪʠ; 4 ï ʚʫʟʣʠʢʦʚʘ ʘʨʪʝʨʽʷ; 5 ï 

ʧʝʨʽʘʨʪʝʨʽʘʣʴʥʘ ʟʦʥʘ ʙʽʣʦʾ ʧʫʣʴʧʠ. ɿʘʙʘʨʚʣʝʥʥʷ ʛʝʤʘʪʦʢʩʠʣʽʥ-ʝʦʟʠʥ. ʆʢʫ-

ʣʷʨ ʭ10. ʆʙ'ʻʢʪʠʚ ʭ40. 

 

ʉʠʥʫʩʦʾʜʥʽ ʩʫʜʠʥʠ ʩʝʣʝʟʽʥʢʠ ʨʽʟʢʦ ʧʦʚʥʦʢʨʦʚʥʽ, ʚ ʾʭ ʧʨʦʩʚʽʪʘʭ ʙʫʣʠ 

ʥʘʷʚʥʠʤʠ ʯʠʩʣʝʥʥʽ ʤʘʢʨʦʬʘʛʦʮʠʪʠ, ʟʨʽʣʽ ʪʘ ʥʝʟʨʽʣʽ ʧʣʘʟʤʘʪʠʯʥʽ ʢʣʽʪʠʥʠ. ʋ 

ʯʝʨʚʦʥʽʡ ʧʫʣʴʧʽ ʨʦʟʪʘʰʦʚʘʥʽ ʯʠʩʣʝʥʥʽ ʚʦʛʥʠʱʘ ʤʘʢʨʦʬʘʛʦʮʠʪʽʚ, ʣʽʤʬʦʮʠ-

ʪʽʚ, ʧʣʘʟʤʦʮʠʪʽʚ. ɺ ʦʨʛʘʥʽ ʚʽʜʙʫʚʘʣʠʩʷ ʜʠʩʪʨʦʬʽʯʥʽ ʪʘ ʜʝʩʪʨʫʢʪʠʚʥʽ ʧʨʦʮʝ-

ʩʠ. ɺʽʜʤʽʯʘʣʠʩʷ ʟʤʽʥʠ ʚ ʙʽʣʴʰʦʩʪʽ ʢʨʦʚʦʥʦʩʥʠʭ ʩʫʜʠʥ ʨʽʟʥʦʛʦ ʜʽʘʤʝʪʨʫ, 

ʷʢʽ ʧʨʦʷʚʣʷʣʠʩʷ ʥʘʙʨʷʢʦʤ ʪʘ ʧʦʪʦʚʱʝʥʥʷʤ ʚʩʽʭ ʰʘʨʽʚ ʩʪʽʥʢʠ, ʾʾ ʜʠʬʫʟʥʦʶ 

ʛʽʩʪʽʦ-ʣʽʤʬʦʮʠʪʘʨʥʦʶ ʽʥʬʽʣʴʪʨʘʮʽʻʶ. ʉʪʽʥʢʠ ʩʫʜʠʥ ʨʦʟʧʫʰʝʥʽ, ʨʽʟʢʦ ʧʦʪʦ-

ʚʱʝʥʽ ʟʘ ʨʘʭʫʥʦʢ ʽʥʬʽʣʴʪʨʘʮʽʾ ʣʽʤʬʦʮʠʪʘʤʠ ʪʘ ʤʘʢʨʦʬʘʛʦʮʠʪʘʤʠ. ɹʽʣʴ-

ʰʽʩʪʴ ʩʫʜʠʥ ʛʝʤʦ-ʤʽʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʛʦ ʨʫʩʣʘ ʙʫʣʠ ʧʦʚʥʦʢʨʦʚʥʠʤʠ, ʤʩ̔-

ʮʷʤʠ ʚ ʾʭ ʧʨʦʩʚʽʪʘʭ ʚʽʜʤʽʯʘʣʠʩʷ ʩʣʘʜʞʽ ʝʨʠʪʨʦʮʠʪʽʚ, ʘ ʪʘʢʦʞ ʤʽʢʨʦʪʨʦʤʙʠ. 
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ʈʠʩ. 3.13. ʌʨʘʛʤʝʥʪ ʩʝʣʝʟʽʥʢʠ ʱʫʨʽʚ ʯʝʨʝʟ 7 ʜʽʙ ʧʽʩʣʷ ʦʧʽʢʦʚʦʾ ʪʨʘʚʤʠ 

ʰʢʽʨʠ, ʷʢʠʤ ʧʨʦʚʦʜʠʣʠ ʽʥʬʫʟʽʶ 0,9 % ʨʦʟʯʠʥʦʤ NaCl: 1 ï ʛʝʨʤʽʥʘʪʠʚʥʠʡ 

ʮʝʥʪʨ; 2 ï ʣʽʤʬʦʙʣʘʩʪʠ; 3 ï ʩʚʽʪʣʽ ʣʽʤʬʦʮʠʪʠ; 4 ï ʚʫʟʣʠʢʦʚʘ ʘʨʪʝʨʽʷ; 5 ï 

ʧʝʨʽʘʨʪʝʨʽʘʣʴʥʘ ʟʦʥʘ ʙʽʣʦʾ ʧʫʣʴʧʠ. ɿʘʙʘʨʚʣʝʥʥʷ ʛʝʤʘʪʦʢʩʠʣʽʥ-ʝʦʟʠʥ. ʆʢʫ-

ʣʷʨ ʭ10. ʆʙ'ʻʢʪʠʚ ʭ40. 

 

ʉʪʽʥʢʠ ʩʫʜʠʥ ʛʝʤʦ-ʤʽʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʛʦ ʨʫʩʣʘ ʙʫʣʠ ʧʦʪʦʚʱʝʥʠʤʠ, ʧʝʨʠ-

ʚʘʩʢʫʣʷʨʥʘ ʩʧʦʣʫʯʥʘ ʪʢʘʥʠʥʘ ʥʘʙʨʷʢʣʘ ʪʘ ʽʥʬʽʣʴʪʨʦʚʘʥʘ ʤʘʢʨʦʬʘʛʦʮʠʪʘ-

ʤʠ. 

ʏʝʨʝʟ 1 ʜʦʙʫ ʫ ʱʫʨʽʚ, ʷʢʠʤ ʧʽʩʣʷ ʦʧʽʢʦʚʦʾ ʪʨʘʚʤʠ ʰʢʽʨʠ ʧʨʦʚʦʜʠʣʠ 

ʽʥʬʫʟʽʶ ʨʦʟʯʠʥʫ ʣʘʢʪʦʧʨʦʪʝʥʾʫ ʟ ʩʦʨʙʽʪʦʣʦʤ ʟʘʛʘʣʴʥʠʡ ʧʣʘʥ ʙʫʜʦʚʠ ʩʝʣʝ-

ʟʽʥʢʠ ʧʦʜʽʙʥʠʡ ʜʦ ʪʘʢʦʛʦ ʫ ʱʫʨʽʚ ʙʝʟ ʦʧʽʢʫ ʰʢʽʨʠ, ʷʢʠʤ ʚʚʦʜʠʣʠ ʨʦʟʯʠʥ 

ʣʘʢʪʦʧʨʦʪʝʽʥʫ ʟ ʩʦʨʙʽʪʦʣʦʤ. ʆʜʥʘʢ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʱʫʨʽʚ ʙʝʟ ʦʧʽʢʫ, ʫ ʪʚʘ-

ʨʠʥ ʧʽʩʣʷ ʦʧʽʢʫ ʪʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʦʟʯʠʥʫ ʣʘʢʪʦʧʨʦʪʝʽʥʫ ʟ ʩʦʨʙʽʪʦʣʦʤ ʥʘʤʠ  

ʙʫʣʠ ʚʩʪʘʥʦʚʣʝʥʽ ʚʠʨʘʞʝʥʽʰ ̔ʟʤʽʥʠ ʚ ʙʫʜʦʚʽ ʩʪʨʦʤʠ ʪʘ ʧʘʨʝʥʭʽʤʠ ʩʝʣʝʟʽʥ-

ʢʠ (ʨʠʩ. 3.14, 3.15). ʊʘʢ ʢʨʦʚʦʥʦʩʥʽ ʩʫʜʠʥʠ ʚ ʪʨʘʙʝʢʫʣʘʭ ʨʽʟʢʦ ʧʦʚʥʦʢʨʦʚʥʽ. 

ʂʽʣʴʢʽʩʪʴ ʣʽʤʬʦʾʜʥʠʭ ʬʦʣʽʢʫʣʽʚ ʙʫʣʘ ʪʘʢʦ  ʁʞ, ʷʢ ʽ ʫ ʱʫʨʽʚ ʙʝʟ ʦʧʽʢʫ, ʷʢʠʤ 

ʚʚʦʜʠʣʠ ʨʦʟʯʠʥ ʣʘʢʪʦʧʨʦʪʝʽʥʫ ʟ ʩʦʨʙʽʪʦʣʦʤ. ʃʽʤʬʦʾʜʥʽ ʬʦʣʽʢʫʣʠ ʤʘʣʠ ʥʝ-

ʯʽʪʢʽ ʤʝʞʽ, ʱʦ ʧʦʚôʷʟʘʥʦ ʟʽ ʟʤʝʥʰʝʥʥʷʤ ʢʽʣʴʢʦʩʪʽ ʣʽʤʬʦʮʠʪʽʚ ʚ ʢʨʘʡʦʚʽʡ  



69 
 

 

ʈʠʩ. 3.14. ʌʨʘʛʤʝʥʪ ʯʝʨʚʦʥʦʾ ʧʫʣʴʧʠ ʩʝʣʝʟʽʥʢʠ ʱʫʨʽʚ ʯʝʨʝʟ 1 ʜʦʙʫ ʧʽʩʣʷ 

ʦʧʽʢʦʚʦʾ ʪʨʘʚʤʠ ʰʢʽʨʠ, ʷʢʠʤ ʧʨʦʚʦʜʠʣʠ ʽʥʬʫʟʽʶ ʨʦʟʯʠʥʫ ʣʘʢʪʦʧʨʦʪʝʥʾʫ ʟ 

ʩʦʨʙʽʪʦʣʦʤ: 1 ï ʧʦʚʥʦʢʨʦʚʥʽ ʧʨʦʩʚʽʪʠ ʩʠʥʫʩʦʾʜʥʠʭ ʩʫʜʠʥ ʩʝʣʝʟʽʥʢʠ; 2 ï 

ʤʘʢʨʦʬʘʛʠ; 3 ï ʧʣʘʟʤʦʮʠʪʠ. ɿʘʙʘʨʚʣʝʥʥʷ ʛʝʤʘʪʦʢʩʠʣʽʥ-ʝʦʟʠʥ. ʆʢʫʣʷʨ ʭ10. 

ʆʙ'ʻʢʪʠʚ ʭ40. 

 

ʈʠʩ. 3.15. ʌʨʘʛʤʝʥʪ ʩʝʣʝʟʽʥʢʠ ʱʫʨʽʚ ʯʝʨʝʟ 1 ʜʦʙʫ ʧʽʩʣʷ ʦʧʽʢʦʚʦʾ ʪʨʘʚʤʠ 

ʰʢʽʨʠ, ʷʢʠʤ ʧʨʦʚʦʜʠʣʠ ʽʥʬʫʟʽʶ ʨʦʟʯʠʥʫ ʣʘʢʪʦʧʨʦʪʝʥʾʫ ʟ ʩʦʨʙʽʪʦʣʦʤ: 1 ï 

ʪʨʘʙʝʢʫʣʠ ʩʝʣʝʟʽʥʢʠ; 2 ï ʧʨʦʩʚʽʪʠ ʩʠʥʫʩʦʾʜʥʠʭ ʩʫʜʠʥ ʩʝʣʝʟʽʥʢʠ; 3 ï ʤʘʢʨʦ-

ʬʘʛʠ; 4 ï ʧʣʘʟʤʦʮʠʪʠ. ɿʘʙʘʨʚʣʝʥʥʷ ʛʝʤʘʪʦʢʩʠʣʽʥ-ʝʦʟʠʥ. ʆʢʫʣʷʨ ʭ10. ʆʙ'ʻʢ-

ʪʠʚ ʭ40.  
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ʟʦʥʽ. ʋ ʜʝʷʢʠʭ ʣʽʤʬʦʜʾʥʠʭ ʬʦʣʽʢʫʣʘʭ ʙʫʣʘ ʟʙʽʣʴʰʝʥʘ ʢʽʣʴʢ̔ ʩʪʴ ʤʘʣʦʜʠʬʝ-

ʨʝʥʮʽʡʦʚʘʥʠʭ ʢʣʽʪʠʥ ʫ ʛʝʨʤʽʥʘʪʠʚʥʠʭ ʮʝʥʪʨʘʭ. ʊʘʢʦʞ ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ ʟʙ̔-

ʣʴʰʝʥʽ ʚ ʨʦʟʤʽʨʘʭ ʣʽʤʬʦʾʜʥʽ ʬʦʣʽʢʫʣʠ, ʱʦ ʦʧʦʩʝʨʝʜʢʦʚʘʥʦ ʚʢʘʟʫʻ ʥʘ ʧʽʜ-

ʚʠʱʝʥʥʷ ʾʭ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʘʢʪʠʚʥʦʩʪʽ. ʋ ʜʝʷʢʠʭ ʣʽʤʬʦʾʜʥʠʭ ʬʦʣʽʢʫʣʘʭ 

ʧʝʨʝʚʘʞʥʘ ʙʽʣʴʰʽʩʪʴ ʣʽʤʬʦʮʠʪʽʚ ʙʫʣʘ ʽʟ ʛʽʧʦ- ʪʘ ʛʽʧʝʨʭʨʦʤʥʠʤʠ ʷʜʨʘʤʠ. 

ʆʜʥʘʢ ʮʝ ʷʚʠʱʝ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʨʽʜʰʝ, ʥʽʞ ʫ ʱʫʨʽʚ, ʷʢʠʤ ʧʽʩʣʷ ʦʧʽʢʦʚʦʾ 

ʪʨʘʚʤʠ ʰʢʽʨʠ ʚʚʦʜʠʣʠ  0,9 % ʨʦʟʯʠʥ NaCl. ʎʝʥʪʨʠ ʨʦʟʤʥʦʞʝʥʥʷ ʚʠʟʥʘʯʘ-

ʣʠʩ ɹʥʝ ʫ ʚʩʽʭ ʣʽʤʬʦʾʜʥʠʭ ʬʦʣʽʢʫʣʘʭ. ʉʠʥʫʩʦʾʜʥʽ ʩʫʜʠʥʠ ʩʝʣʝʟʽʥʢʠ ʙʫʣʠ 

ʟʥʘʯʥʦ ʨʦʟʰʠʨʝʥʠʤʠ, ʨʽʟʢʦ ʧʦʚʥʦʢʨʦʚʥʠʤʠ, ʚ ʾʭ ʧʨʦʩʚʽʪʘʭ ʙʫʣʠ ʥʘʷʚʥʽ ʯʠ-

ʩʣʝʥʥʽ ʤʘʢʨʦʬʘʛʦʮʠʪʠ, ʟʨʽʣʽ ʪʘ ʥʝʟʨʽʣʽ ʧʣʘʟʤʘʪʠʯʥʽ ʢʣʽʪʠʥʠ. ʋ ʪʷʞʘʭ ʯʝʨ-

ʚʦʥʦʾ ʧʫʣʴʧʠ ʙʫʣʠ ʨʦʟʪʘʰʦʚʘʥʽ ʯʠʩʣʝʥʥʽ ʚʦʛʥʠʱʘ ʧʣʘʟʤʘʪʠʯʥʠʭ ʢʣʽʪʠʥ ʟ̔ 

ʧʝʨʝʚʘʞʘʥʥʷʤ ʧʣʘʟʤʦʙʣʘʩʪʽʚ. ʇʣʦʱʘ ʯʝʨʚʦʥʦʾ ʧʫʣʴʧʠ ʟʙʽʣʴʰʠʣʘʩʴ ʟʘ 

ʨʘʭʫʥʦʢ ʧʦʚʥʦʢʨʚ̔ôʷ ʩʠʥʫʩʦʾʜʥʠʭ ʩʫʜʠʥ ʩʝʣʝʟʽʥʢʠ. ʂʨʦʚʦʥʦʩʥʽ ʩʫʜʠʥʠ ʚ 

ʪʨʘʙʝʢʫʣʘʭ ʩʝʣʝʟʽʥʢʠ ʧʦʚʥʦʢʨʦʚʥʽ. ʆʜʥʘʢ ʧʝʨʠʚʘʩʢʫʣʷʨʥʘ ʩʧʦʣʫʯʥʘ ʪʢʘ-

ʥʠʥʘ ʙʝʟ ʦʟʥʘʢ ʥʘʙʨʷʢʫ, ʢʨʦʚʦʚʠʣʠʚʠ ʥʝ ʚʠʷʚʣʷʶʪʴʩʷ (ʜʠʚ. ʨʠʩ. 3.14, 3.15). 

ʏʝʨʝʟ 3 ʜʦʙʠ ʫ ʱʫʨʽʚ, ʷʢʠʤ ʧʽʩʣʷ ʦʧʽʢʦʚʦʾ ʪʨʘʚʤʠ ʰʢʽʨʠ ʚʚʦʜʠʣʠ ʨʦʟ-

ʯʠʥ ʣʘʢʪʦʧʨʦʪʝʥʾʫ ʟ ʩʦʨʙʽʪʦʣʦʤ ʟʘʛʘʣʴʥʠʡ ʧʣʘʥ ʙʫʜʦʚʠ ʩʝʣʝʟʽʥʢʠ ʧʦʜʽʙ-

ʥʠʡ ʜʦ ʪʘʢʦʛʦ ʫ ʱʫʨʽʚ ʙʝʟ ʦʧʽʢʫ ʰʢʽʨʠ, ʷʢʠʤ ʚʚʦʜʠʣʠ ʨʦʟʯʠʥ ʣʘʢʪʦʧʨʦʪʝʾ-

ʥʫ ʟ ʩʦʨʙʽʪʦʣʦʤ, ʦʜʥʘʢ ʟʤʽʥʠ ʚ ʙʫʜʦʚʽ ʩʪʨʦʤʠ ʪʘ ʧʘʨʝʥʭʽʤʠ ʻ ʚʠʨʘʞʝʥʽʠh-

ʤʠ, ʥʽʞ ʫ ʪʚʘʨʠʥ ʯʝʨʝʟ ʜʦʙʫ ʧʽʩʣʷ ʦʧʽʢʫ ʰʢʽʨʠ (ʨʠʩ. 3.16). ʂʨʦʚʦʥʦʩʥʽ ʩʫ-

ʜʠʥʠ ʚ ʪʨʘʙʝʢʫʣʘʭ ʩʝʣʝʟʽʥʢʠ ʙʫʣʠ ʨʽʟʢʦ ʧʦʚʥʦʢʨʦʚʥʠʤʠ. ʂʽʣʴʢʽʩʪʴ ʣʽʤʬʦʾ-

ʜʥʠʭ ʬʦʣʽʢʫʣʽʚ ʙʫʣʘ ʪʘʢʦ  ʁʞ ʷʢ ʽ ʫ ʱʫʨʽʚ ʙʝʟ ʦʧʽʢʫ, ʷʢʠʤ ʚʚʦʜʠʣʠ ʨʦʟʯʠʥ 

ʣʘʢʪʦʧʨʦʪʝʥʾʫ ʟ ʩʦʨʙʽʪʦʣʦʤ. ʆʜʥʘʢ ʫ ʢʨʘʡʦʚʽʡ ʟʦʥʽ ʣʽʤʬʦʾʜʥʠʭ ʚʫʟʣʠʢʽʚ 

ʩʝʣʝʟʽʥʢʠ ʚʽʜʤʽʯʘʣʘʩʷ ʤʝʥʰʘ ʢʽʣʴʢʽʩʪʴ ʣʽʤʬʦʮʠʪʽʚ. ʎʝʥʪʨʠ ʨʦʟʤʥʦʞʝʥʥʷ 

ʚʠʟʥʘʯʘʣʠʩʷ ʚ ʫʩʽʭ ʬʦʣʽʢʫʣʘʭ. ʗʜʨʘ ʚ ʣʽʤʬʦʮʠʪʘʭ ʙʫʣʠ ʛʽʧʦ- ʪʘ ʛʽʧʝʨʭʨʦʤ-

ʥʠʤʠ. ʉʠʥʫʩʦʾʜʥʽ ʩʫʜʠʥʠ ʩʝʣʝʟʽʥʢʠ ʙʫʣʠ ʨʽʟʢʦ ʧʦʚʥʦʢʨʦʚʥʽ, ʚ ʾʭ ʧʨʦʩʚʽʪʘʭ 

ʥʘʷʚʥʽ ʯʠʩʝʣʴʥʽ ʤʘʢʨʦʬʘʛʠ, ʟʨʽʣʽ ʪʘ ʥʝʟʨʽʣʽ ʧʣʘʟʤʘʪʠʯʥʽ ʢʣʽʪʠʥʠ. ʋ ʪʷʞʘʭ 

ʯʝʨʚʦʥʦʾ ʧʫʣʴʧʠ ʚʽʜʤʽʯʘʣʠʩʷ ʯʠʩʣʝʥʥʽ ʚʦʛʥʠʱʝʚʽ ʥʘʢʦʧʠʯʝʥʥʷ ʤʘʢʨʦʬʘʛʽʚ 

ʪʘ ʝʨʠʪʨʦʮʠʪʽʚ, ʘʙʦ ʤʘʢʨʦʬʘʛʽʚ, ʣʽʤʬʦʮʠʪʽʚ ʪʘ ʧʣʘʟʤʦʮʠʪʽʚ ʟ ʧʝʨʝʚʘʞʥʦʶ 

ʢʽʣʴʢʽʩʪʶ ʧʣʘʟʤʦʙʣʘʩʪʽʚ ʪʘ ʥʝʟʨʽʣʠʭ ʧʣʘʟʤʦʮʠʪʽʚ. ʋ ʩʝʣʝʟʽʥʮʽ ʚʽʜʤʽʯʘʣʠʩʷ  
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ʈʠʩ. 3.16. ʌʨʘʛʤʝʥʪ ʩʝʣʝʟʽʥʢʠ ʱʫʨʽʚ ʯʝʨʝʟ 3 ʜʦʙʠ ʧʽʩʣʷ ʦʧʽʢʦʚʦʾ ʪʨʘʚʤʠ 

ʰʢʽʨʠ, ʷʢʠʤ ʧʨʦʚʦʜʠʣʠ ʽʥʬʫʟʽʶ ʨʦʟʯʠʥʫ ʣʘʢʪʦʧʨʦʪʝʥʾʫ ʟ ʩʦʨʙʽʪʦʣʦʤ: 1 ï 

ʧʦʚʥʦʢʨʚ̔ôʷ ʪʘ ʧʨʠʩʪʽʥʢʦʚʽ ʤʽʢʨʦʪʨʦʤʙʠ ʚ ʪʨʘʙʝʢʫʣʷʨʥʠʭ ʚʝʥʘʭ ʩʝʣʝʟʽʥʢʠ; 

2 ï ʨʦʟʰʠʨʝʥʽ ʪʘ ʧʦʚʥʦʢʨʦʚʥʽ ʧʨʦʩʚʽʪʠ ʩʠʥʫʩʦʾʜʥʠʭ ʩʫʜʠʥ ʩʝʣʝʟʽʥʢʠ; 3 ï 

ʤʘʢʨʦʬʘʛʠ; 4 ï ʧʣʘʟʤʦʮʠʪʠ. ɿʘʙʘʨʚʣʝʥʥʷ ʛʝʤʘʪʦʢʩʠʣʽʥ-ʝʦʟʠʥ. ʆʢʫʣʷʨ ʭ10. 

ʆʙ'ʻʢʪʠʚ ʭ40. 

 

ʜʝʩʪʨʫʢʪʠʚʥʽ ʧʨʦʮʝʩʠ, ʘ ʪʘʢʦʞ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʤʦʣʦʜʠʭ ʬʦʨʤ ʣʽʤʬʦ-

ʮʠʪʽʚ ʚ ʛʝʨʤʽʥʘʪʠʚʥʠʭ ʮʝʥʪʨʘʭ ʽ ʥʘʚʢʦʣʦ ʮʝʥʪʨʘʣʴʥʠʭ ʘʨʪʝʨʽʡ, ʜʝ ʨʦʟʪʘʰʦ-

ʚʫʚʫʣʠʩʴ ʪʠʤʫʩ-ʟʘʣʝʞʥʽ ʣʽʤʬʦʮʠʪʠ, ʘ ʪʘʢʦʞ ʚ ʪʷʞʘʭ ʯʝʨʚʦʥʦʾ ʧʫʣʴʧʠ. 

ɿʚʘʞʘʶʯʠ ʥʘ ʢʽʣʴʢʽʩʪʴ ʜʝʩʪʨʫʢʪʠʚʥʦ ʟʤʽʥʝʥʠʭ ʢʣʽʪʠʥ ʧʨʦʮʝʩ ʨʫʡʥʫʚʘʥʥʷ 

ʢʣʽʪʠʥ ʟʜʽʡʩʥʶʚʘʚʩʷ ʤʝʥʰ ʘʢʪʠʚʥʦ, ʥʞ̔ ʫ ʱʫʨʽʚ, ʷʢʠʤ ʧʽʩʣʷ ʦʧʽʢʫ ʚʚʦʜʠʣʠ 

0,9 % ʨʦʟʯʠʥ NaCl, ʦʜʥʘʢ ʤʽʪʦʪʠʯʥʘ ʘʢʪʠʚʥʽʩʪʴ ʣʽʤʬʦʙʣʘʩʪʽʚ ʚ ʛʝʨʤʽʥʘʪʠʚ-

ʥʠʭ ʮʝʥʪʨʘʭ ʙʫʣʘ ʚʠʨʘʞʝʥʽʰʦʶ. ʉʧʦʩʪʝʨʽʛʘʚʩ̫ ʧʝʨʝʨʦʟʧʦʜʽʣ ʢʨʦʚʽ ʤʽʞ ʩʫ-

ʜʠʥʘʤʠ ʛʝʤʦ-ʤʽʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʛʦ ʨʫʩʣʘ. ʊʨʘʙʝʢʫʣʠ ʩʝʣʝʟʽʥʢʠ ʤʽʩʮʷʤʠ 

ʙʫʣʠ ʧʦʪʦʚʱʝʥʠʤʠ ʚʥʘʩʣʽʜʦʢ ʧʝʨʝʧʦʚʥʝʥʥʷ ʢʨʦʚôʶ ʩʫʜʠʥ ʛʝʤʦ-

ʤʽʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʛʦ ʨʫʩʣʘ, ʘ ʪʘʢʦʞ ʚʥʘʩʣʽʜʦʢ ʽʥʬʽʣʴʪʨʘʮʽʾ ʾʭ ʩʪʽʥʦʢ ʤʘʢ-

ʨʦʬʘʛʦʮʠʪʘʤʠ ʪʘ ʣʽʤʬʦʮʠʪʘʤʠ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʙʫʜʦʚʠ ʩʝʣʝʟʽʥʢʠ ʫ ʱʫʨʽʚ 

ʯʝʨʝʟ ʜʦʙʫ ʧʽʩʣʷ ʦʧʽʢʫ ʰʢʽʨʠ, ʷʢʠʤ ʚʚʦʜʠʣʠ ʨʦʟʯʠʥ ʣʘʢʪʦʧʨʦʪʝʽʥʫ ʟ ʩʦʨʙʽ-
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ʪʦʣʦʤ, ʯʝʨʝʟ 3 ʜʦʙʠ ʯʘʩʪʽʰʝ ʟʫʩʪʨʽʯʘʣʠʩʷ ʘʢʪʠʚʦʚʘʥʽ ʤʘʢʨʦʬʘʛʠ, ʱʦ ʦʧʦ-

ʩʝʨʝʜʢʦʚʘʥʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʬʫʥʢʮʽʦʥʘʣʴʥʫ ʥʘʧʨʫʞʝʥʽʩʪʴ ʜʘʥʦʛʦ ʦʨʛʘʥʘ (ʜʠʚ. 

ʨʠʩ. 3.16). 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʫ ʱʫʨʽʚ ʯʝʨʝʟ 7 ʜʽʙ ʧʽʩʣʷ ʦʧʽʢʦʚʦʾ ʪʨʘʚʤʠ ʰʢ̔ -

ʨʠ, ʷʢʠʤ ʧʨʦʚʦʜʠʣʠ ʽʥʬʫʟʽʶ ʨʦʟʯʠʥʫ ʣʘʢʪʦʧʨʦʪʝʾʥʫ ʟ ʩʦʨʙʽʪʦʣʦʤ ʟʤʽʥʠ ʚ 

ʙʫʜʦʚʽ ʩʪʨʦʤʠ ʪʘ ʧʘʨʝʥʭʽʤʠ ʙʫʣʠ ʚʠʨʘʞʝʥʽʰʠʤʠ, ʥʽʞ ʚ ʧʦʧʝʨʝʜʥʽʭ ʛʨʫʧʘʭ 

ʪʚʘʨʠʥ ʧʽʩʣʷ ʦʧʽʢʫ. ʂʨʦʚʦʥʦʩʥʽ ʩʫʜʠʥʠ ʚ ʪʨʘʙʝʢʫʣʘʭ ʙʫʣʠ ʨʽʟʢʦ ʧʦʚʥʦʢʨʦ-

ʚʥʠʤʠ, ʢ̔ ʣʴʢʽʩʪʴ ʣʽʤʬʦʾʜʥʠʭ ʬʦʣʽʢʫʣʽʚ ʟʙʽʣʴʰʝʥʘ. ɺʠʷʚʣʷʣʠʩʷ ʦʢʨʝʤʽ ʟʙʽ-

ʣʴʰʝʥʽ ʚ ʨʦʟʤʽʨʘʭ ʣʽʤʬʦʾʜʥʽ ʬʦʣʽʢʫʣʠ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʪʘʢʠʤʠ ʫ ʱʫʨʽʚ ʙʝʟ 

ʦʧʽʢʫ ʰʢʽʨʠ. ʋ ʮʝʥʪʨʘʭ ʨʦʟʤʥʦʞʝʥʥʷ ʩʝʨʝʜ ʣʽʤʬʦʮʠʪʽʚ ʟ ʪʝʤʥʠʤʠ ʷʜʨʘʤʠ 

ʨʦʟʪʘʰʦʚʫʚʘʣʠʩʴ ʣʽʤʬʦʮʠʪʠ ʟʽ ʩʚʽʪʣʠʤʠ ʷʜʨʘʤʠ, ʱʦ ʤʽʩʪʷʪʴ ʜʝʢʽʣʴʢʘ ʷʜʝ-

ʨʝʮʴ. ʎʝ ʚʢʘʟʫʻ ʥʘ ʘʢʪʠʚʘʮʽʶ ʩʠʥʪʝʪʠʯʥʠʭ ʧʨʦʮʝʩʽʚ ʚ ʮʠʭ ʢʣʽʪʠʥʘʭ. ɺ ʤʘʨ-

ʛʽʥʘʣʴʥʽʡ ʟʦʥʽ ʨʦʟʪʘʰʦʚʫʚʘʣʠʩʴ ʯʠʩʣʝʥʥʽ ʧʣʘʟʤʦʮʠʪʠ. ʎʝʥʪʨʠ ʨʦʟʤʥʦʞʝʥ-

ʥʷ ʚʠʟʥʘʯʘʣʠʩʷ ʚ ʫʩʽʭ ʣʽʤʬʦʾʜʥʠʭ ʬʦʣʽʢʫʣʘʭ. ʗʜʨʘ ʣʽʤʬʦʮʠʪʽʚ ʙʫʣʠ ʥʦʨ-

ʤʦʭʨʦʤʥʠʤʠ. ʉʠʥʫʩʦʾʜʥʽ ʩʫʜʠʥʠ ʩʝʣʝʟʽʥʢʠ ʙʫʣʠ ʨʽʟʢʦ ʧʦʚʥʦʢʨʦʚʥʠʤʠ, ʚ 

ʾʭʥʽʭ ʧʨʦʩʚʽʪʘʭ ʚʠ̫ʚʣ̫ ʣʠʩʷ ʯʠʩʣʝʥʥʽ ʤʘʢʨʦʬʘʛʦʮʠʪʠ, ʟʨʽʣʽ ʪʘ ʥʝʟʨʽʣʽ ʧʣʘʟ-

ʤʘʪʠʯʥʽ ʢʣʽʪʠʥʠ (ʨʠʩ. 3.17, 3.18). 

ʗʢ ʽ ʚ ʧʦʧʝʨʝʜʥʴʦʤʫ ʪʝʨʤʽʥʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʚ ʯʝʨʚʦʥʽʡ ʧʫʣʴʧʽ ʨʦʟʪʘ-

ʰʦʚʫʚʘʣʠʩʴ ʯʠʩʣʝʥʥʽ ʚʦʛʥʠʱʘ ʤʘʢʨʦʬʘʛʦʮʠʪʽʚ, ʣʽʤʬʦʮʠʪʽʚ, ʧʣʘʟʤʦʮʠʪʽʚ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʙʽʣʴʰʽʩʪʴ ʩʫʜʠʥ ʛʝʤʦ-ʤʽʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʛʦ ʨʫʩʣʘ ʧʦʚʥʦ-

ʢʨʦʚʥʽ, ʤʽʩʮʷʤʠ ʚ ʾʭ ʧʨʦʩʚʽʪʘʭ ʚʽʜʤʽʯʘʣʘʩʷ ʘʛʨʝʛʘʮʽʷ ʝʨʠʪʨʦʮʠʪʽʚ. ʆʜʥʘʢ, 

ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʱʫʨʽʚ, ʷʢʠʤ ʧʽʩʣʷ ʦʧʽʢʫ ʰʢʽʨʠ ʚʚʦʜʠʣʠ 0,9 % ʨʦʟʯʠʥ Naʉl 

ʪʨʦʤʙʽʚ ʥʝ ʙʫʣʦ ʚʠʷʚʣʝʥʦ. ʉʪʽʥʢʠ ʩʫʜʠʥ ʛʝʤʦ-ʤʽʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʛʦ ʨʫʩʣʘ 

ʙʫʣʠ ʧʦʪʦʚʱʝʥʠʤʠ, ʧʝʨʠʚʘʩʢʫʣʷʨʥʘ ʩʧʦʣʫʯʥʘ ʪʢʘʥʠʥʘ ʥʘʙʨʷʢʣʘ ʪʘ ʽʥʬʽʣʴ-

ʪʨʦʚʘʥʘ ʤʘʢʨʦʬʘʛʦʮʠʪʘʤʠ. ʆʜʥʘʢ, ʚʠʱʝʧʝʨʝʨʘʭʦʚʘʥʽ ʟʤʽʥʠ ʤʝʥʰ ʚʠʨʘʞʝ-

ʥʽ, ʥʽʞ ʫ ʱʫʨʽʚ, ʷʢʠʤ ʧʽʩʣʷ ʦʧʽʢʫ ʰʢʽʨʠ ʚʚʦʜʠʣʠ 0,9 % ʨʦʟʯʠʥ Naʉl ʚ 

ʘʥʘʣʦʛʽʯʥʠʡ ʪʝʨʤʽʥ ʩʧʦʩʪʝʨʝʞʝʥʥʷ. ʅʘ ʟʥʘʯʥʽʡ ʯʘʩʪʠʥʽ ʟʨʽʟʽʚ ʚ ʙʽʣʴʰʦʩʪʽ 

ʧʦʣʽʚ ʟʦʨʫ ʟʫʩʪʨʽʯʘʣʠʩʷ ʜʽʣʷʥʢʠ ʩʪʨʦʤʠ ʪʘ ʧʘʨʝʥʭʽʤʠ ʧʦʜʽʙʥʽ ʜʦ ʪʘʢʠʭ ʫ 

ʱʫʨʽʚ ʙʝʟ ʦʧʽʢʫ ʰʢʽʨʠ ʚ ʘʥʘʣʦʛʽʯʥʠʡ ʪʝʨʤʽʥ ʩʧʦʩʪʝʨʝʞʝʥʥʷ (ʨʠʩ. 3.19). 

ʏʝʨʝʟ 1 ʜʦʙʫ ʧʽʩʣʷ ʦʧʽʢʦʚʦʾ ʪʨʘʚʤʠ ʰʢʽʨʠ ʫ ʱʫʨʽʚ, ʷʢʠʤ ʚʚʦʜʠʣʠ ʨʦʟ- 
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ʈʠʩ. 3.17. ʌʨʘʛʤʝʥʪ ʙʽʣʦʾ ʧʫʣʴʧʠ ʩʝʣʝʟʽʥʢʠ ʱʫʨʽʚ ʯʝʨʝʟ 7 ʜʽʙ ʧʽʩʣʷ ʦʧʽ-

ʢʦʚʦʾ ʪʨʘʚʤʠ ʰʢʽʨʠ, ʷʢʠʤ ʧʨʦʚʦʜʠʣʠ ʽʥʬʫʟʽʶ ʨʦʟʯʠʥʫ ʣʘʢʪʦʧʨʦʪʝʥʾʫ ʟ ʩʦ-

ʨʙʽʪʦʣʦʤ: 1 ï ʛʝʨʤʽʥʘʪʠʚʥʠʡ ʮʝʥʪʨ; 2 ï ʣʽʤʬʦʙʣʘʩʪʠ; 3 ï ʩʚʽʪʣʽ ʣʽʤʬʦʮʠʪʠ; 

4 ï ʨʝʪʠʢʫʣʷʨʥʽ ʢʣʽʪʠʥʠ. ɿʘʙʘʨʚʣʝʥʥʷ ʛʝʤʘʪʦʢʩʠʣʽʥ-ʝʦʟʠʥ. ʆʢʫʣʷʨ ʭ10. 

ʆʙ'ʻʢʪʠʚ ʭ40. 
 

 

ʈʠʩ. 3.18. ʌʨʘʛʤʝʥʪ ʩʝʣʝʟʽʥʢʠ ʱʫʨʽʚ ʯʝʨʝʟ 7 ʜʽʙ ʧʽʩʣʷ ʦʧʽʢʦʚʦʾ ʪʨʘʚʤʠ 

ʰʢʽʨʠ, ʷʢʠʤ ʧʨʦʚʦʜʠʣʠ ʽʥʬʫʟʽʶ ʨʦʟʯʠʥʫ ʣʘʢʪʦʧʨʦʪʝʥʾʫ ʟ ʩʦʨʙʽʪʦʣʦʤ: 1 ï 

ʛʝʨʤʽʥʘʪʠʚʥʠʡ ʮʝʥʪʨ; 2 ï ʣʽʤʬʦʙʣʘʩʪʠ; 3 ï ʩʚʽʪʣʽ ʣʽʤʬʦʮʠʪʠ; 4 ï ʚʫʟʣʠʢʦʚʘ 

ʘʨʪʝʨʽʷ. ɿʘʙʘʨʚʣʝʥʥʷ ʛʝʤʘʪʦʢʩʠʣʽʥ-ʝʦʟʠʥ. ʆʢʫʣʷʨ ʭ10. ʆʙ'ʻʢʪʠʚ ʭ40. 
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ʈʠʩ. 3.19. ʌʨʘʛʤʝʥʪ ʯʝʨʚʦʥʦʾ ʧʫʣʴʧʠ ʩʝʣʝʟʽʥʢʠ ʱʫʨʽʚ ʯʝʨʝʟ 7 ʜʽʙ ʧʽʩʣʷ 

ʦʧʽʢʦʚʦʾ ʪʨʘʚʤʠ ʰʢʽʨʠ, ʷʢʠʤ ʧʨʦʚʦʜʠʣʠ ʽʥʬʫʟʽʶ ʨʦʟʯʠʥʫ ʣʘʢʪʦʧʨʦʪʝʥʾʫ ʟ 

ʩʦʨʙʽʪʦʣʦʤ: 1 ï ʨʦʟʰʠʨʝʥʽ ʧʨʦʩʚʽʪʠ ʩʠʥʫʩʦʾʜʥʠʭ ʩʫʜʠʥ ʩʝʣʝʟʽʥʢʠ; 2 ï ʤʘʢ-

ʨʦʬʘʛʠ; 3 ï ʧʣʘʟʤʦʮʠʪʠ. ɿʘʙʘʨʚʣʝʥʥʷ ʛʝʤʘʪʦʢʩʠʣʽʥ-ʝʦʟʠʥ. ʆʢʫʣʷʨ ʭ10. 

ʆʙ'ʻʢʪʠʚ ʭ40. 

 

ʯʠʥ HAES-LX-5% ʟʘʛʘʣʴʥʠʡ ʧʣʘʥ ʙʫʜʦʚʠ ʩʝʣʝʟʽʥʢʠ ʧʦʜʽʙʥʠʡ ʜʦ ʪʘʢʦʛʦ ʫ 

ʪʚʘʨʠʥ ʙʝʟ ʦʧʽʢʫ ʰʢʽʨʠ. ɿʤʽʥʠ ʚ ʙʫʜʦʚʽ ʩʪʨʦʤʠ ʪʘ ʧʘʨʝʥʭʽʤʠ ʧʦʜʽʙʥʽ ʜʦ ʪʘ-

ʢʠʭ ʫ ʱʫʨʽʚ, ʷʢʠʤ ʯʝʨʝʟ 1 ʜʦʙʫ ʧʽʩʣʷ ʦʧʽʢʦʚʦʾ ʪʨʘʚʤʠ ʰʢʽʨʠ ʧʨʦʚʦʜʠʣʠ ʽʥ-

ʬʫʟʽʶ ʨʦʟʯʠʥʫ ʣʘʢʪʦʧʨʦʪʝʽʥʫ ʟ ʩʦʨʙʽʪʦʣʦʤ ʽ ʤʝʥʰ ʚʠʨʘʞʝʥʽ, ʥʽʞ ʫ ʱʫʨʽʚ, 

ʷʢʠʤ ʯʝʨʝʟ 1 ʜʦʙʫ ʧʽʩʣʷ ʦʧʽʢʦʚʦʾ ʪʨʘʚʤʠ ʰʢʽʨʠ ʧʨʦʚʦʜʠʣʠ ʽʥʬʫʟʽʶ 0,9% 

ʨʦʟʯʠʥʫ NaCl. ʂʨʦʚʦʥʦʩʥʽ ʩʫʜʠʥʠ ʚ ʪʨʘʙʝʢʫʣʘʭ ʧʦʚʥʦʢʨʦʚʥʽ. ʂʽʣʴʢʽʩʪʴ ʣʽ-

ʤʬʦʾʜʥʠʭ ʚʫʟʣʠʢʽʚ ʩʝʣʝʟʽʥʢʠ ʥʝ ʚʽʜʨʽʟʥʷʣʘʩʴ ʚʽʜ ʪʘʢʦʾ ʫ ʱʫʨʽʚ ʙʝʟ ʦʧʽʢʫ, 

ʷʢʠʤ ʧʨʦʚʦʜʠʣʠ ʽʥʬʫʟʽʶ ʨʦʟʯʠʥʫ HAES-LX-5%. ʋ ʢʨʘʡʦʚʽʡ ʟʦʥʽ ʣʽʤʬʦʾʜ-

ʥʠʭ ʚʫʟʣʠʢʽʚ ʩʝʣʝʟʽʥʢʠ ʚʽʜʤʽʯʘʣʘʩ̫ ʟʤʝʥʰʝʥʘ ʢʽʣʴʢʽʩʪʴ ʣʽʤʬʦʮʠʪʽʚ. ɻʝʨʤʽ-

ʥʘʪʠʚʥʽ ʮʝʥʪʨʠ ʚ ʜʝʷʢʠʭ ʣʽʤʬʦʾʜʥʠʭ ʚʫʟʣʠʢʘʭ ʩʝʣʝʟʽʥʢʠ ʙʫʣʠ ʟʙʽʣʴʰʝʥʠʤʠ 

ʚ ʨʦʟʤʽʨʘʭ. ʋ ʮʝʥʪʨʘʭ ʨʦʟʤʥʦʞʝʥʥʷ ʣʽʤʬʦʾʜʥʠʭ ʚʫʟʣʠʢʽʚ ʩʝʣʝʟʽʥʢʠ ʚʠʟʥʘ-

ʯʘʣʦʩʷ ʟʙʽʣʴʰʝʥʥʷ ʤʘʣʦʜʠʬʝʨʝʥʮʡ̔ʦʚʘʥʠʭ ʢʣʽʪʠʥ. ʋ ʙʽʣʴʰʽʡ ʯʘʩʪʠʥʽ ʣʽʤ-

ʬʦʾʜʥʠʭ ʚʫʟʣʠʢʽʚ ʩʝʣʝʟʽʥʢʠ ʧʝʨʝʚʘʞʘʣʠ ʣʽʤʬʦʮʠʪʠ ʟ ʥʦʨʤʦʭʨʦʤʥʠʤʠ ʷʜ-
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ʨʘʤʠ, ʪʦʜʽ ʷʢ ʫ ʱʫʨʽʚ, ʷʢʠʤ ʧʽʩʣʷ ʦʧʽʢʫ ʰʢʽʨʠ ʧʨʦʚʦʜʠʣʠ ʽʥʬʫʟʽʶ 0,9 % 

ʨʦʟʯʠʥʫ NaCl ʧʝʨʝʚʘʞʘʣʠ ʣʽʤʬʦʮʠʪʠ ʟ ʛʽʧʦ- ʪʘ ʛʽʧʝʨʭʨʦʤʥʠʤʠ ʷʜʨʘʤʠ. 

ʉʠʥʫʩʦʾʜʥʽ ʩʫʜʠʥʠ ʩʝʣʝʟʽʥʢʠ ʙʫʣʠ ʨʦʟʰʠʨʝʥʠʤʠ, ʧʦʚʥʦʢʨʦʚʥʠʤʠ, ʪʘ ʟ ʚʝ-

ʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ ʤʘʢʨʦʬʘʛʽʚ, ʟʨʽʣʠʭ ʪʘ ʥʝʟʨʽʣʠʭ ʧʣʘʟʤʘʪʠʯʥʠʭ ʢʣʽʪʠʥ ʚ ʾʭ-

ʥʴʦʤʫ ʧʨʦʩʪʦʨʽ. ʋ ʪʷʞʘʭ ʯʝʨʚʦʥʦʾ ʧʫʣʴʧʠ ʙʫʣʠ ʥʘʷʚʥʽ ʯʠʩʣʝʥʥʽ ʚʦʛʥʠʱʘ 

ʧʣʘʟʤʘʪʠʯʥʠʭ ʢʣʽʪʠʥ ʟ ʧʝʨʝʚʘʞʘʥʥʷʤ ʧʣʘʟʤʦʙʣʘʩʪʽʚ. ʇʣʦʱʘ ʯʝʨʚʦʥʦʾ 

ʧʫʣʴʧʠ ʙʫʣʘ ʟʙʽʣʴʰʝʥʦ  ʁʟʘ ʨʘʭʫʥʦʢ ʧʦʚʥʦʢʨʚ̔ôʷ ʩʠʥʫʩʦʾʜʥʠʭ ʩʫʜʠʥ ʩʝʣʝ-

ʟʽʥʢʠ. ʂʨʦʚʦʥʦʩʥʽ ʩʫʜʠʥʠ ʚ ʪʨʘʙʝʢʫʣʘʭ ʩʝʣʝʟʽʥʢʠ ʧʦʚʥʦʢʨʦʚʥʽ. ʅʘʙʨʷʢ ʧʝ-

ʨʠʚʘʩʢʫʣʷʨʥʦʾ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ ʙʫʚ ʤʝʥʰ ʚʠʨʘʞʝʥʠʤ, ʥʽʞ ʫ ʱʫʨʽʚ, ʷʢʠʤ 

ʧʽʩʣʷ ʦʧʽʢʫ ʰʢʽʨʠ ʧʨʦʚʦʜʠʣʠ ʽʥʬʫʟʽʶ 0,9 % ʨʦʟʯʠʥʫ NaCl (ʨʠʩ. 3.20). 

 

 

ʈʠʩ. 3.20. ʌʨʘʛʤʝʥʪ ʩʝʣʝʟʽʥʢʠ ʱʫʨʽʚ ʯʝʨʝʟ 1 ʜʦʙʫ ʧʽʩʣʷ ʦʧʽʢʦʚʦʾ ʪʨʘʚʤʠ 

ʰʢʽʨʠ, ʷʢʠʤ ʧʨʦʚʦʜʠʣʠ ʽʥʬʫʟʽʶ ʨʦʟʯʠʥʫ HAES-LX-5%: 1 ï ʛʝʨʤʽʥʘʪʠʚʥʠʡ 

ʮʝʥʪʨ; 2 ï ʣʤ̔ʬʦʙʣʘʩʪʠ; 3 ï ʩʚʽʪʣʽ ʣʽʤʬʦʮʠʪʠ; 4 ï ʧʨʦʩʚʽʪʠ ʩʠʥʫʩʦʾʜʥʠʭ ʩʫ-

ʜʠʥ ʩʝʣʝʟʽʥʢʠ; 5 ï ʤʘʢʨʦʬʘʛʠ; 6 ï ʧʣʘʟʤʦʮʠʪʠ. ɿʘʙʘʨʚʣʝʥʥʷ ʛʝʤʘʪʦʢʩʠʣʽʥ-

ʝʦʟʠʥ. ʆʢʫʣʷʨ ʭ10. ʆʙ'ʻʢʪʠʚ ʭ40. 

 

ʏʝʨʝʟ 3 ʜʦʙʠ ʫ ʱʫʨʽʚ ʷʢʠʤ ʧʽʩʣʷ ʦʧʽʢʦʚʦʾ ʪʨʘʚʤʠ ʰʢʽʨʠ ʧʨʦʚʦʜʠʣʠ 

ʽʥʬʫʟʽʶ ʨʦʟʯʠʥʫ HAES-LX-5% ʟʘʛʘʣʴʥʠʡ ʧʣʘʥ ʙʫʜʦʚʠ ʩʝʣʝʟʽʥʢʠ ʙʫʚ ʧʦʜ̔-

ʙʥʠʤ ʜʦ ʪʘʢʦʛʦ ʞ ʫ ʪʚʘʨʠʥ ʙʝʟ ʦʧʽʢʫ ʰʢʽʨʠ. ɿʤʽʥʠ ʚ ʙʫʜʦʚʽ ʩʪʨʦʤʠ ʪʘ ʧʘʨʝ-
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ʥʭʽʤʠ ʙʫʣʠ ʚʠʨʘʞʝʥʽʰʠʤʠ, ʥʽʞ ʫ ʧʦʧʝʨʝʜʥʽʡ ʛʨʫʧʽ ʪʚʘʨʠʥ ʪʘ ʧʦʜʽʙʥʽ ʜʦ 

ʪʘʢʠʭ ʫ ʱʫʨʽʚ ʷʢʠʤ ʯʝʨʝʟ 3 ʜʦʙʠ ʧʽʩʣʷ ʦʧʽʢʫ ʧʨʦʚʦʜʠʣʠ ʽʥʬʫʟʽʶ ʨʦʟʯʠʥʫ 

ʣʘʢʪʦʧʨʦʪʝʽʥʫ ʟ ʩʦʨʙʽʪʦʣʦʤ, ʦʜʥʘʢ, ʤʝʥʰ ʚʠʨʘʞʝʥʽ, ʥʽʞ ʫ ʱʫʨʽʚ, ʷʢʠʤ ʯʝ-

ʨʝʟ 3 ʜʦʙʠ ʧʽʩʣʷ ʦʧʽʢʦʚʦʾ ʪʨʘʚʤʠ ʰʢʽʨʠ ʚʚʦʜʠʣʠ 0,9 % ʨʦʟʯʠʥ NaCl. ʂʨʦ-

ʚʦʥʦʩʥʽ ʩʫʜʠʥʠ ʚ ʪʨʘʙʝʢʫʣʘʭ ʩʝʣʝʟʽʥʢʠ ʙʫʣʠ ʧʦʚʥʦʢʨʦʚʥʠʤʠ. ʂʽʣʴʢʽʩʪʴ ʣʽ-

ʤʬʦʾʜʥʠʭ ʬʦʣʽʢʫʣʽʚ ʙʫʣʘ ʪʘʢʦ  ʁʞ ʷʢ ʽ ʫ ʱʫʨʽʚ ʙʝʟ ʦʧʽʢʫ, ʷʢʠʤ ʚʚʦʜʠʣʠ ʨʦ-

ʟʯʠʥ HAES-LX-5%. ʃʽʤʬʦʾʜʥʽ ʬʦʣʽʢʫʣʠ ʤʘʣʠ ʥʝʯʽʪʢʽ ʤʝʞʽ. ʎʝʥʪʨʠ ʨʦʟʤ-

ʥʦʞʝʥʥʷ ʚʠʟʥʘʯʘʣʠʩʷ ʫ ʚʩʽʭ ʣʽʤʬʦʾʜʥʠʭ ʬʦʣʽʢʫʣʘʭ. ʉʠʥʫʩʦʾʜʥʽ ʩʫʜʠʥʠ ʩʝ-

ʣʝʟʽʥʢʠ ʙʫʣʠ ʧʦʚʥʦʢʨʦʚʥʠʤʠ, ʽʟ ʯʠʩʣʝʥʥʠʤʠ ʤʘʢʨʦʬʘʛʘʤʠ, ʟʨʽʣʠʤʠ ʪʘ ʥʝ-

ʟʨʽʣʠʤʠ ʧʣʘʟʤʘʪʠʯʥʠʤʠ ʢʣʽʪʠʥʘʤʠ ʚ ʾʭ ʧʨʦʩʚʽʪʽ (ʨʠʩ. 3.21). ʋ ʪʷʞʘʭ ʯʝʨʚʦ-

ʥʦʾ ʧʫʣʴʧʠ ʨʦʟʪʘʰʦʚʫʚʘʣʠʩʴ ʯʠʩʣʝʥʥʽ ʚʦʛʥʠʱʘ ʥʘʢʦʧʠʯʝʥʥʷ ʤʘʢʨʦʬʘʛʽʚ ʪʘ 

ʝʨʠʪʨʦʮʠʪʽʚ, ʘʙʦ ʤʘʢʨʦʬʘʛʽʚ, ʣʽʤʬʦʮʠʪʽʚ ʪʘ ʧʣʘʟʤʦʮʠʪʽʚ ʟ ʧʝʨʝʚʘʞʘʥʥʷʤ 

ʧʣʘʟʤʦʙʣʘʩʪʽʚ. ʊʨʘʙʝʢʫʣʠ ʩʝʣʝʟʽʥʢʠ ʤʽʩʮʷʤʠ ʧʦʪʦʚʱʫʚʘʣʠʩʴ ʚʥʘʩʣʽʜʦʢ ʧʝ- 

 

 

ʈʠʩ. 3.21. ʌʨʘʛʤʝʥʪ ʙʽʣʦʾ ʧʫʣʴʧʠ ʩʝʣʝʟʽʥʢʠ ʱʫʨʽʚ ʯʝʨʝʟ 3 ʜʦʙʠ ʧʽʩʣʷ 

ʦʧʽʢʦʚʦʾ ʪʨʘʚʤʠ ʰʢʽʨʠ, ʷʢʠʤ ʧʨʦʚʦʜʠʣʠ ʽʥʬʫʟʽʶ ʨʦʟʯʠʥʫ HAES-LX-5%:  

1 ï ʛʝʨʤʽʥʘʪʠʚʥʠʡ ʮʝʥʪʨ; 2 ï ʣʽʤʬʦʙʣʘʩʪʠ; 3 ï ʩʚʽʪʣʽ ʣʽʤʬʦʮʠʪʠ; 4 ï ʧʣʘ-

ʟʤʘʪʠʯʥʽ ʢʣʽʪʠʥʠ ʚ ʢʨʘʡʦʚʽʡ ʟʦʥʽ. ɿʘʙʘʨʚʣʝʥʥʷ ʛʝʤʘʪʦʢʩʠʣʽʥ-ʝʦʟʠʥ. ʆʢʫʣʷʨ 

ʭ10. ʆʙ'ʻʢʪʠʚ ʭ40. 
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ʨʝʧʦʚʥʝʥʥʷ ʢʨʦʚôʶ ʢʨʦʚʦʥʦʩʥʠʭ ʩʫʜʠʥ ʤʽʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʛʦ ʨʫʩʣʘ, ʘ ʪʘ-

ʢʦʞ ʚʥʘʩʣʽʜʦʢ ʽʥʬʽʣʴʪʨʘʮʽʾ ʾʭ ʤʘʢʨʦʬʘʛʘʤʠ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʙʫʜʦʚʠ ʩʝʣʝʟʽʥ-

ʢʠ ʫ ʱʫʨʽʚ ʧʽʩʣʷ ʦʧʽʢʫ, ʷʢʠʤ ʚʚʦʜʠʣʠ 0,9 % ʨʦʟʯʠʥ NaCl, ʚ ʮʽʡ ʛʨʫʧʽ ʥʝ ʟʫ-

ʩʪʨʽʯʘʣʠʩʷ ʜʣ̔ʷʥʢʠ ʜʨʽʙʥʠʭ ʢʨʦʚʦʚʠʣʠʚʽʚ. 

ʅʘ 7 ʜʦʙʫ ʧʽʩʣʷ ʦʧʽʢʦʚʦʾ ʪʨʘʚʤʠ ʰʢʽʨʠ ʫ ʱʫʨʽʚ ʷʢʠʤ ʚʚʦʜʠʣʠ ʨʦʟʯʠʥ 

HAES-LX-5% ʟʘʛʘʣʴʥʠʡ ʧʣʘʥ ʙʫʜʦʚʠ ʩʝʣʝʟʽʥʢʠ ʙʫʚ ʧʦʜʽʙʥʠʤ ʜʦ ʪʘʢʦʛʦ ʫ 

ʪʚʘʨʠʥ ʙʝʟ ʦʧʽʢʦʚʦʾ ʪʨʘʚʤʠ ʰʢʽʨʠ, ʷʢʠʤ ʚʚʦʜʠʣʠ ʨʦʟʯʠʥ HAES-LX-5%. 

ʆʜʥʘʢ ʟʤʽʥʠ ʚ ʙʫʜʦʚʽ ʩʪʨʦʤʠ ʪʘ ʧʘʨʝʥʭʽʤʠ ʙʫʣʠ ʚʠʨʘʞʝʥʽʠhʤʠ, ʥʽʞ ʫ ʪʚʘ-

ʨʠʥ ʯʝʨʝʟ 3 ʜʦʙʠ ʧʽʩʣʷ ʦʧʽʢʫ, ʷʢʠʤ ʚʚʦʜʠʣʠ ʨʦʟʯʠʥ HAES-LX-5%. ʂʽʣʴ-

ʢʽʩʪʴ ʣʽʤʬʦʾʜʥʠʭ ʬʦʣʽʢʫʣʽʚ ʟʙʽʣʴʰʠʣʘʩʴ. ɺʽʜʤʽʯʘʣʠʩʷ ʦʢʨʝʤʽ ʟʙʽʣʴʰʝʥʽ ʚ 

ʨʦʟʤʽʨʘʭ ʬʦʣʽʢʫʣʠ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʪʘʢʠʤʠ ʫ ʱʫʨʽʚ ʙʝʟ ʦʧʽʢʫ ʰʢʽʨʠ. ʋ 

ʮʝʥʪʨʘʭ ʨʦʟʤʥʦʞʝʥʥʷ ʩʝʨʝʜ ʣʽʤʬʦʮʠʪʽʚ ʟ ʪʝʤʥʠʤʠ ʷʜʨʘʤʠ ʨʦʟʪʘʰʦʚʫʚʘ-

ʣʠʩʴ ʣʽʤʬʦʮʠʪʠ ʟ ̔ʩʚʽʪʣʠʤʠ ʷʜʨʘʤʠ, ʱʦ ʤʽʩʪʠʣʠ ʜʝʢʽʣʴʢʘ ʷʜʝʨʝʮʴ. ʋ ʢʨʘ-

ʡʦʚʽʡ ʟʦʥʽ ʣʽʤʬʦʾʜʥʠʭ ʬʦʣʽʢʫʣʽʚ ʨʦʟʪʘʰʦʚʫʚʘʣʠʩʴ ʯʠʩʣʝʥʥʽ ʧʣʘʟʤʦʙʣʘʩʪʠ 

ʪʘ ʧʣʘʟʤʦʮʠʪʠ. ʎʝʥʪʨʠ ʨʦʟʤʥʦʞʝʥʥʷ ʚʠʟʥʘʯʘʣʠʩʷ ʚ ʫʩʽʭ ʬʦʣʽʢʫʣʘʭ. ʗʜʨʘ 

ʚ ʣʽʤʬʦʮʠʪʘʭ ʥʦʨʤʦʭʨʦʤʥʽ. ʉʠʥʫʩʦʾʜʥʽ ʩʫʜʠʥʠ ʩʝʣʝʟʽʥʢʠ ʙʫʣʠ ʧʦʚʥʦʢʨʦ-

ʚʥʠʤʠ, ʽʟ ʯʠʩʣʝʥʥʠʤʠ ʤʘʢʨʦʬʘʛʦʮʠʪʘʤʠ, ʟʨʽʣʠʤʠ ʪʘ ʥʝʟʨʽʣʠʤʠ ʧʣʘʟʤʘʪʠ-

ʯʥʠʤʠ ʢʣʽʪʠʥʘʤʠ ʚ ʾʭ ʧʨʦʩʚʽʪʘʭ (ʨʠʩ. 3.22). ʋ ʯʝʨʚʦʥʽʡ ʧʫʣʴʧʽ ʨʦʟʪʘʰʦʚʫ-

ʚʘʣʠʩʴ ʯʠʩʣʝʥʥʽ ʚʦʛʥʠʱʘ ʤʘʢʨʦʬʘʛʦʮʠʪʽʚ, ʣʽʤʬʦʮʠʪʽʚ, ʧʣʘʟʤʦʮʠʪʽʚ. ɺ 

ʦʨʛʘʥʽ ʚʽʜʙʫʚʘʣʠʩʷ ʜʠʩʪʨʦʬʽʯʥʽ ʪʘ ʜʝʩʪʨʫʢʪʠʚʥʽ ʧʨʦʮʝʩʠ, ʦʜʥʘʢ, ʚʦʥʠ ʤʝ-

ʥ ʝh ʚʠʨʘʞʝʥʽ, ʥʽʞ ʫ ʱʫʨʽʚ, ʷʢʠʤ ʚ ʘʥʘʣʦʛʽʯʥʠʡ ʩʪʨʦʢ ʧʽʩʣʷ ʦʧʽʢʦʚʦʾ ʪʨʘ-

ʚʤʠ ʰʢʽʨʠ ʚʚʦʜʠʣʠ 0,9 % ʨʦʟʯʠʥ NaCl (ʨʠʩ. 3.23). 

ʊʘʢʠʤ ʯʠʥʦʤ, ʯʝʨʝʟ 1 ʜʦʙʫ ʧʽʩʣʷ ʦʧʽʢʦʚʦʾ ʪʨʘʚʤʠ ʰʢʽʨʠ ʫ ʱʫʨʽʚ,  

ʷʢʠʤ ʚʚʦʜʠʣʠ 0,9 % ʨʦʟʯʠʥ NaCl ʚ ʩʝʣʝʟʽʥʮʽ ʚʽʜʙʫʚʘʣʠʩʷ ʜʠʩʪʨʦʬʽʯʥʽ ʧʨʦ-

ʮʝʩʠ ʚ ʣʽʤʬʦʮʠʪʘʭ ʪʘ ʤʘʢʨʦʬʘʛʘʭ, ʟôʷʚʠʣʠʩʷ ʧʦʚʥʦʢʨʚ̔ôʷ, ʧʨʠʩʪʽʥʢʦʚʽ ʤʽʢ-

ʨʦʪʨʦʤʙʠ ʚ ʪʨʘʙʝʢʫʣʷʨʥʠʭ ʚʝʥʘʭ, ʥʘʙʨʷʢ  ̔ʤʘʢʨʦʬʘʛʘʣʴʥʘ ʽʥʬʽʣʴʪʨʘʮʽʷ ʧʝ-

ʨʠʚʘʩʢʫʣʨ̫ʥʦʾ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ ʪʘ ʚʠʟʥʘʯʘʣʠʩʴ ʧʦʚʥʦʢʨʦʚʥʽ ʧʨʦʩʚʽʪʠ 

ʩʠʥʫʩʦʾʜʥʠʭ ʩʫʜʠʥ ʩʝʣʝʟʽʥʢʠ. ʎʝ ʚʢʘʟʫʻ ʥʘ ʬʫʥʢʮʽʦʥʘʣʴʥʫ ʥʘʧʨʫʞʝʥʽʩʪʴ 

ʽʤʫʥʦʢʦʤʧʝʪʝʥʪʥʠʭ ʢʣʽʪʠʥ, ʱʦ ʩʧʽʚʧʘʜʘʻ ʟ ʜʘʥʠʤʠ, ʷʢʽ ʩʚʽʜʯʘʪʴ ʧʨʦ ʧʦʩʣʽ-

ʜʦʚ- 
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ʈʠʩ. 3.22. ʌʨʘʛʤʝʥʪ ʙʽʣʦʾ ʧʫʣʴʧʠ  ʩʝʣʝʟʽʥʢʠ ʱʫʨʽʚ ʯʝʨʝʟ 7 ʜʽʙ ʧʽʩʣʷ ʦʧʽ-

ʢʦʚʦʾ ʪʨʘʚʤʠ ʰʢʽʨʠ, ʷʢʠʤ ʧʨʦʚʦʜʠʣʠ ʽʥʬʫʟʽʶ ʨʦʟʯʠʥʫ HAES-LX-5%: 1 ï 

ʛʝʨʤʽʥʘʪʠʚʥʠʡ ʮʝʥʪʨ; 2 ï ʣʽʤʬʦʙʣʘʩʪʠ; 3 ï ʩʚʽʪʣʽ ʣʽʤʬʦʮʠʪʠ; 4 ï ʚʫʟʣʠʢʦʚʘ 

ʘʨʪʝʨʽʷ. ɿʘʙʘʨʚʣʝʥʥʷ ʛʝʤʘʪʦʢʩʠʣʽʥ-ʝʦʟʠʥ. ʆʢʫʣʷʨ ʭ10. ʆʙ'ʻʢʪʠʚ ʭ40. 
 

 

ʈʠʩ. 3.23. ʌʨʘʛʤʝʥʪ ʯʝʨʚʦʥʦʾ ʧʫʣʴʧʠ ʩʝʣʝʟʽʥʢʠ ʱʫʨʽʚ ʯʝʨʝʟ 7 ʜʽʙ ʧʽʩʣʷ 

ʦʧʽʢʦʚʦʾ ʪʨʘʚʤʠ ʰʢʽʨʠ, ʷʢʠʤ ʧʨʦʚʦʜʠʣʠ ʽʥʬʫʟʽʶ ʨʦʟʯʠʥʫ HAES-LX-5%: 1 

ï ʨʦʟʰʠʨʝʥʽ ʧʨʦʩʚʽʪʠ ʩʠʥʫʩʦʾʜʥʠʭ ʩʫʜʠʥ ʩʝʣʝʟʽʥʢʠ; 2 ïʘʢʪʠʚʥʽ ʤʘʢʨʦʬʘʛʠ; 3 

ï ʧʣʘʟʤʦʮʠʪʠ. ɿʘʙʘʨʚʣʝʥʥʷ ʛʝʤʘʪʦʢʩʠʣʽʥ-ʝʦʟʠʥ. ʆʢʫʣʷʨ ʭ10. ʆʙ'ʻʢʪʠʚ ʭ40. 
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ʥʽʩʪʴ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʧʝʨʝʙʫʜʦʚ ʩʝʣʝʟʽʥʢʠ ʧʽʩʣʷ ʦʧʽʢʦʚʦʾ ʪʨʘ-

ʚʤʠ ʰʢʽʨʠ. ʏʝʨʝʟ 3 ʜʦʙʠ ʧʽʩʣʷ ʦʧʢ̔ʦʚʦʾ ʪʨʘʚʤʠ ʰʢʽʨʠ ʫ ʱʫʨʽʚ, ʷʢʠʤ ʚʚʦʜʠʣʠ 

0,9 % ʨʦʟʯʠʥ NaCl ʚ ʩʝʣʝʟʽʥʮʽ ʚʽʜʙʫʚʘʣʠʩʷ ʜʝʩʪʨʫʢʪʠʚʥʽ ʧʨʦʮʝʩʠ ʚ ʧʝʨʽʘʨ-

ʪʝʨʽʘʣʴʥʠʭ ʟʦʥʘʭ, ʛʝʨʤʥ̔ʘʪʠʚʥʠʭ ʮʝʥʪʨʘʭ ʽ ʤʘʨʛʽʥʘʣʴʥʠʭ ʟʦʥʘʭ ʙʽʣʦʾ ʧʫʣʴ-

ʧʠ. ʄʦʨʬʦʣʦʛʽʯʥʦ ʮʝ ʧʨʦʷʚʣʷʣʦʩʷ ʟʥʘʯʥʠʤ ʟʤʝʥʰʝʥʥʷʤ ʢʽʣʴʢʦʩʪʽ ʽʤʫʥʦ-

ʢʦʤʧʝʪʝʥʪʥʠʭ ʢʣʽʪʠʥ ʚ ʮʠʭ ʟʦʥʘʭ. ʋ ʢʨʦʚʦʥʦʩʥʠʭ ʩʫʜʠʥʘʭ ʩʝʣʝʟʽʥʢʠ ʚʽʜ-

ʤʽʯʘʣʦʩʷ ʧʦʚʥʦʢʨʚ̔ôʷ ʪʘ ʫʪʚʦʨʝʥʥʷ ʪʨʦʤʙʽʚ. ʏʝʨʝʟ 7 ʜʽʙ ʧʽʩʣʷ ʦʧʽʢʦʚʦʾ 

ʪʨʘʚʤʠ ʰʢʽʨʠ ʫ ʱʫʨʽʚ, ʷʢʠʤ ʚʚʦʜʠʣʠ 0,9 % ʨʦʟʯʠʥ NaCl ʚ ʩʝʣʝʟʽʥʮʽ ʧʝʨʝ-

ʚʘʞʘʣʠ ʜʝʩʪʨʫʢʪʠʚʥʽ ʧʨʦʮʝʩʠ. 

ʏʝʨʝʟ 1, 3 ʽ 7 ʜʽʙ ʧʽʩʣʷ ʦʧʽʢʦʚʦʾ ʪʨʘʚʤʠ ʰʢʽʨʠ ʫ ʱʫʨʽʚ, ʷʢʠʤ ʚʚʦʜʠʣʠ 

ʨʦʟʯʠʥ ʣʘʢʪʦʧʨʦʪʝʥʾʫ ʟ ʩʦʨʙʽʪʦʣʦʤ ʜʠʩʪʨʦʬʽʯʥʽ ʧʨʦʮʝʩʠ ʚ ʩʝʣʝʟʽʥʮʽ ʙʫʣʠ 

ʤʝʥʰ ʚʠʨʘʞʝʥʽ, ʥʽʞ ʫ ʱʫʨʽʚ, ʷʢʠʤ ʧʽʩʣʷ ʦʧʽʢʦʚʦʾ ʪʨʘʚʤʠ ʰʢʽʨʠ ʚʚʦʜʠʣʠ 

0,9% ʨʦʟʯʠʥ NaCl.  ʎʝ ʚʢʘʟʫʻ ʥʘ ʟʜʘʪʥʽʩʪʴ ʧʨʝʧʘʨʘʪʫ ʟʤʝʥʰʫʚʘʪʠ ʜʝʩʪʨʫʢ-

ʪʠʚʥʠʡ ʚʧʣʠʚ ʬʘʢʪʦʨʽʚ ʦʧʽʢʫ ʰʢʽʨʠ ʥʘ ʽʤʫʥʦʢʦʤʧʝʪʝʥʪʥʽ ʢʣʽʪʠʥʠ. ʏʝʨʝʟ 3 

ʜʦʙʠ ʧʽʩʣʷ ʦʧʽʢʦʚʦʾ ʪʨʘʚʤʠ ʰʢʽʨʠ ʫ ʱʫʨʽʚ, ʷʢʠʤ ʚʚʦʜʠʣʠ ʨʦʟʯʠʥ ʣʘʢʪʦʧʨʦ-

ʪʝʾʥʫ ʟ ʩʦʨʙʽʪʦʣʦʤ ʚ ʟʘʛʘʣʴʥʦʤʫ ʧʣʘʥʽ ʙʫʜʦʚʠ ʩʝʣʝʟʽʥʢʠ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ 

ʪʘʢʦʛʦ ʫ ʱʫʨʽʚ, ʷʢʠʤ ʯʝʨʝʟ ʜʦʙʫ ʧʽʩʣʷ ʦʧʽʢʫ ʰʢʽʨʠ, ʚʚʦʜʠʣʠ ʨʦʟʯʠʥ ʣʘʢʪʦ-

ʧʨʦʪʝʽʥʫ ʟ ʩʦʨʙʽʪʦʣʦʤ, ʯʘʩʪʽʰʝ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʘʢʪʠʚʦʚʘʥʽ ʤʘʢʨʦʬʘʛʠ, ʱʦ 

ʦʧʦʩʝʨʝʜʢʦʚʘʥʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʬʫʥʢʮʽʦʥʘʣʴʥʫ ʥʘʧʨʫʞʝʥʽʩʪʴ ʜʘʥʦʛʦ ʦʨʛʘʥʘ. 

ʏʝʨʝʟ 7 ʜʽʙ ʧʽʩʣʷ ʦʧʽʢʦʚʦʾ ʪʨʘʚʤʠ ʰʢʽʨʠ ʫ ʱʫʨʽʚ,  ʷʢʠʤ ʚʚʦʜʠʣʠ ʨʦʟʯʠʥ ʣʘ-

ʢʪʦʧʨʦʪʝʾʥʫ ʟ ʩʦʨʙʽʪʦʣʦʤ ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ 1 ʪʘ 3 ʜʦʙʠ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚ 

ʙʽʣʴʰʦʩʪʽ ʧʦʣʽʚ ʟʦʨʫ ʟʫʩʪʨʽʯʘʣʠʩʷ ʜʽʣʷʥʢʠ ʩʪʨʦʤʠ ʪʘ ʧʘʨʝʥʭʽʤʠ ʧʦʜʽʙʥʽ ʜʦ 

ʪʘʢʠʭ ʫ ʱʫʨʽʚ ʙʝʟ ʦʧʽʢʫ ʰʢʽʨʠ ʚ ʘʥʘʣʦʛʽʯʥʠʡ ʪʝʨʤʽʥ ʩʧʦʩʪʝʨʝʞʝʥʥʷ. 

ʏʝʨʝʟ 1, 3 ʽ 7 ʜʽʙ ʧʽʩʣʷ ʦʧʽʢʦʚʦʾ ʪʨʘʚʤʠ ʰʢʽʨʠ ʫ ʱʫʨʽʚ,  ʷʢʠʤ ʚʚʦʜʠʣʠ 

ʨʦʟʯʠʥ HAES-LX-5% ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʤʽʥʠ ʚ ʙʫʜʦʚʽ ʩʪʨʦʤʠ ʪʘ ʧʘʨʝʥʭʽʤʠ 

ʧʦʜʽʙʥʽ ʜʦ ʪʘʢʠʭ, ʱʦ ʩʧʦʩʪʝʨʽʛʘʣʠ ʫ ʱʫʨʽʚ ʧʽʩʣʷ ʦʧʽʢʫ ʰʢʽʨʠ, ʷʢʠʤ ʚʚʦʜʠʣʠ 

ʨʦʟʯʠʥ ʣʘʢʪʦʧʨʦʪʝʾʥʫ ʟ ʩʦʨʙʽʪʦʣʦʤ, ʘ ʜʠʩʪʨʦʬʽʯʥʽ ʪʘ ʜʝʩʪʨʫʢʪʠʚʥʽ ʧʨʦʮʝʩʠ 

ʚ ʩʝʣʝʟʽʥʮʽ ʚʠʨʘʞʝʥʽ ʟʥʘʯʥʦ ʤʝʥʰʝ, ʥʽʞ ʫ ʱʫʨʽʚ, ʷʢʠʤ ʧʽʩʣʷ ʦʧʽʢʫ ʰʢʽʨʠ 

ʧʨʦʚʦʜʠʣʠ ʽʥʬʫʟʽʶ 0,9 % ʨʦʟʯʠʥʫ NaCl. 
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3.3. ʉʪʝʨʝʦʤʝʪʨʠʯʥʽ ʟʤʽʥʠ ʩʝʣʝʟʽʥʢʠ ʚ ʱʫʨʽʚ ʯʝʨʝʟ 1, 3 ʪʘ 7 ʜ̔ʙ ʧʽʩʣʷ 

ʦʧʽʢʫ ʰʢʽʨʠ ʪʘ ʟʘʩʪʦʩʫʚʘʥʥ ̫ʽʥʬʫʟʽʡʥʠʭ ʨʦʟʯʠʥʽʚ 

 

 

ɼʠʥʘʤʽʢʘ ʟʤʽʥ ʚʽʜʥʦʩʥʦʛʦ ʦʙôʻʤʫ ʙʽʣʦʾ ʽ ʯʝʨʚʦʥʦʾ ʧʫʣʴʧʠ ʩʝʣʝʟʽʥʢʠ 

ʱʫʨʽʚ, ʧʽʩʣʷ ʚʚʝʜʝʥʥʷ ʚ ʧʝʨʰʽ ʩʽʤ ʜʽʙ ʝʢʩʧʝʨʠʤʝʥʪʫ 0,9% ʨʦʟʯʠʥʫ NaCl, 

ʣʘʢʪʦʧʨʦʪʝʾʥʫ ʟ ʩʦʨʙʽʪʦʣʦʤ ʘʙʦ HAES-LX-5% ʽ ʫ ʪʚʘʨʠʥ ʧʽʩʣʷ ʦʧʽʢʫ ʰʢʽʨʠ 

ʪʘ ʘʥʘʣʦʛʽʯʥʦʤʫ ʚʚʝʜʝʥʥʽ ʚʠʱʝʧʝʨʝʨʘʭʦʚʘʥʠʭ ʽʥʬʫʟʽʡʥʠʭ ʨʦʟʯʠʥʽʚ ʧʨʝʜ-

ʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʘʭ 3.24 ʽ 3.25 ʪʘ ʚ ʪʘʙʣʠʮʷʭ 3.1 ʽ 3.2. 
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ʈʠʩ. 3.24. ʇʦʢʘʟʥʠʢʠ ʚʽʜʥʦʩʥʦʛʦ ʦʙôʻʤʫ ʙʽʣʦʾ ʧʫʣʴʧʠ ʩʝʣʝʟʽʥʢʠ ʱʫʨʽʚ 

ʯʝʨʝʟ 1, 3 ʽ 7 ʜʽʙ ʧʽʩʣʷ ʦʧʽʢʫ ʰʢʽʨʠ ʪʘ ʟʘʩʪʦʩʫʚʘʥʥʽ 0,9 % ʨʦʟʯʠʥʫ NaCl, ʣʘ-

ʢʪʦʧʨʦʪʝʾʥʫ ʟ ʩʦʨʙʽʪʦʣʦʤ ʘʙʦ HAES-LX-5%. 

ʄʽʞ ʛʨʫʧʘʤʠ ʪʚʘʨʠʥ ʙʝʟ ʦʧʽʢʫ ʰʢʽʨʠ, ʷʢʠʤ ʧʨʦʪʷʛʦʤ ʧʝʨʰʠʭ ʩʝʤʠ 

ʜʽʙ ʝʢʩʧʝʨʠʤʝʥʪʫ ʚʚʦʜʠʣʠ 0,9% ʨʦʟʯʠʥ NaCl, ʣʘʢʪʦʧʨʦʪʝʾʥʫ ʟ ʩʦʨʙʽʪʦʣʦʤ 

ʘʙʦ HAES-LX-5% ʥʝ ʚʩʪʘʥʦʚʣʝʥʦ ʜʦʩʪʦʚʽʨʥʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʘʙʦ ʪʝʥʜʝʥʮʽʡ 

ʟʤʽʥʠ ʚʽʜʥʦʩʥʦʛʦ ʦʙôʻʤʫ ʙʽʣʦʾ ʽ ʯʝʨʚʦʥʦʾ ʧʫʣʴʧʠ ʩʝʣʝʟʽʥʢʠ ʯʝʨʝʟ 1, 3 ʽ 7 ʜʽʙ 

ʚʽʜ ʧʦʯʘʪʢʫ ʝʢʩʧʝʨʠʤʝʥʪʫ (ʜʠʚ. ʨʠʩ. 3.24, 3.25, ʪʘʙʣ. 3.1, 3.2). ʅʘʰʫ ʫʚʘʛʫ  
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ʈʠʩ. 3.25. ʇʦʢʘʟʥʠʢʠ ʚʽʜʥʦʩʥʦʛʦ ʦʙôʻʤʫ ʯʝʨʚʦʥʦʾ ʧʫʣʴʧʠ ʩʝʣʝʟʽʥʢʠ ʱʫ-

ʨʽʚ ʯʝʨʝʟ 1, 3 ʽ 7 ʜʽʙ ʧʽʩʣʷ ʦʧʽʢʫ ʰʢʽʨʠ ʪʘ ʟʘʩʪʦʩʫʚʘʥʥʽ 0,9 % ʨʦʟʯʠʥʫ NaCl, 

ʣʘʢʪʦʧʨʦʪʝʾʥʫ ʟ ʩʦʨʙʽʪʦʣʦʤ ʘʙʦ HAES-LX-5%. 

ʧʨʠʚʝʨʥʫʣʠ ʣʠʰʝ ʙʽʣʴʰʽ ʥʘ 10-13% (ʨ>0,05) ʟʥʘʯʝʥʥʷ ʚʽʜʥʦʩʥʦʛʦ ʦʙôʻʤʫ 

ʙʽʣʦʾ ʧʫʣʴʧʠ ʪʘ ʤʝʥʰʽ ʥʘ 7-11% (ʨ>0,05) ʟʥʘʯʝʥʥʷ ʚʽʜʥʦʩʥʦʛʦ ʦʙôʻʤʫ ʯʝʨ-

ʚʦʥʦʾ ʧʫʣʴʧʠ ʫ ʱʫʨʽʚ ʧʽʩʣʷ ʚʚʝʜʝʥʥʷ ʣʘʢʪʦʧʨʦʪʝʥʾʫ ʟ ʩʦʨʙʽʪʦʣʦʤ, ʥʽʞ ʫ 

ʪʚʘʨʠʥ, ʷʢʠʤ ʚʚʦʜʠʣʠ 0,9% ʨʦʟʯʠʥ NaCl ʘʙʦ HAES-LX-5% (ʜʠʚ. ʨʠʩ. 3.24, 

3.25, ʪʘʙʣ. 3.1, 3.2). 

ʄʽʞ ʛʨʫʧʘʤʠ ʪʚʘʨʠʥ ʧʽʩʣʷ ʦʧʽʢʫ ʰʢʽʨʠ, ʷʢʠʤ ʧʨʦʪʷʛʦʤ ʧʝʨʰʠʭ 7 ʜʽʙ 

ʝʢʩʧʝʨʠʤʝʥʪʫ ʚʚʦʜʠʣʠ ʪʽ ʞ ʩʘʤʽ ʽʥʬʫʟʽʡʥʽ ʨʦʟʯʠʥʠ ʚ ʘʥʘʣʦʛʽʯʥʦʤʫ ʜʦʟʫ-

ʚʘʥʥʽ ʪʘʢʦʞ ʥʝ ʚʩʪʘʥʦʚʣʝʥʦ ʜʦʩʪʦʚʽʨʥʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʚʽʜʥʦʩʥʦʛʦ ʦʙôʻʤʫ 

ʙʽʣʦʾ ʽ ʯʝʨʚʦʥʦʾ ʧʫʣʴʧʠ ʩʝʣʝʟʽʥʢʠ ʯʝʨʝʟ 1, 3 ʽ 7 ʜʽʙ ʚʽʜ ʧʦʯʘʪʢʫ ʝʢʩʧʝʨʠʤʝʥ-

ʪʫ (ʜʠʚ. ʨʠʩ. 3.24, 3.25, ʪʘʙʣ. 3.1, 3.2). ɺʩʪʘʥʦʚʣʝʥʽ ʣʠʰʝ ʥʘʩʪʫʧʥʽ ʪʝʥʜʝʥ-

ʮʽʾ: ʜʦ ʤʝʥʰʠʭ (ʥʘ 20,1%) ʟʥʘʯʝʥʴ (ʨ=0,056) ʚʽʜʥʦʩʥʦʛʦ ʦʙôʻʤʫ ʙʽʣʦʾ ʧʫʣʴ-

ʧʠ ʯʝʨʝʟ 7 ʜʽʙ ʧʽʩʣʷ ʦʧʽʢʫ ʰʢʽʨʠ ʧʨʠ ʚʚʝʜʝʥʥʽ 0,9% ʨʦʟʯʠʥʫ NaCl, ʧʦʨʽʚʥʷ-

ʥʦ ʟ ʘʥʘʣʦʛʽʯʥʦʶ ʛʨʫʧʦʶ ʯʝʨʝʟ 1 ʜʦʙʫ ʧʽʩʣʷ ʦʧʽʢʫ ʰʢʽʨʠ, ʜʦ ʙʽʣʴʰʠʭ (ʥʘ 

27,7%) ʟʥʘʯʝʥʴ (ʨ=0,060) ʚʽʜʥʦʩʥʦʛʦ ʦʙôʻʤʫ ʙʽʣʦʾ ʧʫʣʴʧʠ ʯʝʨʝʟ 7 ʜʽʙ ʧʽʩʣʷ 
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ʊʘʙʣʠʮʷ 3.1 

ɿʤʽʥʠ ʚʽʜʥʦʩʥʦʛʦ ʦʙôʻʤʫ ʙʽʣʦʾ ʧʫʣʴʧʠ ʩʝʣʝʟʽʥʢʠ ʫ ʱʫʨʽʚ ʧʨʦʪʷʛʦʤ 7 ʜʽʙ 

ʧʽʩʣʷ ʦʧʽʢʫ ʰʢʽʨʠ ʪʘ ʟʘʩʪʦʩʫʚʘʥʥʽ ʢʦʣʦʾʜʥʦ-ʛʽʧʝʨʦʩʤʦʣʷʨʥʠʭ ʨʦʟʯʠʥʽʚ 

(ʩʤ
3
/ʩʤ

3
; MÑs). 

0,9% NaCl 
ʃʘʢʪʦʧʨʦʪʝʾʥ ʟ 

ʩʦʨʙʽʪʦʣʦʤ 
HAES-LX-5% ʨ1 ʨ2 ʨ3 

1 ʜʦʙʘ 
0,398Ñ 

0,131 
1 ʜʦʙʘ 

0,440Ñ 

0,151 
1 ʜʦʙʘ 

0,403Ñ 

0,124 
>0,05 >0,05 >0,05 

3 ʜʦʙʘ 
0,401Ñ 

0,128 ** 
3 ʜʦʙʘ 

0,448Ñ 

0,131 ** 
3 ʜʦʙʘ 

0,416Ñ 

0,108 * 
>0,05 >0,05 >0,05 

7 ʜʦʙʘ 
0,405Ñ 

0,156 ** 
7 ʜʦʙʘ 

0,460Ñ 

0,165 * 
7 ʜʦʙʘ 

0,413Ñ 

0,156 ʪ 
>0,05 >0,05 >0,05 

ʨ1-3 >0,05 ʨ1-3 >0,05 ʨ1-3 >0,05  

ʨ1-7 >0,05 ʨ1-7 >0,05 ʨ1-7 >0,05  

ʨ3-7 >0,05 ʨ3-7 >0,05 ʨ3-7 >0,05  

ʆʧʽʢ + 0,9% NaCl 
ʆʧʽʢ + ʣʘʢʪʦʧʨʦ-

ʪʝʾʥ ʟ ʩʦʨʙʽʪʦʣʦʤ 

ʆʧʽʢ + HAES-

LX-5% 
ʨ1 ʨ2 ʨ3 

1 ʜʦʙʘ 
0,348Ñ 

0,122 
1 ʜʦʙʘ 

0,370Ñ 

0,140 
1 ʜʦʙʘ 

0,360Ñ 

0,171 
>0,05 >0,05 >0,05 

3 ʜʦʙʘ 
0,305Ñ 

0,169 
3 ʜʦʙʘ 

0,360Ñ 

0,143 
3 ʜʦʙʘ 

0,349Ñ 

0,151 
>0,05 >0,05 >0,05 

7 ʜʦʙʘ 
0,278Ñ 

0,127 
7 ʜʦʙʘ 

0,355Ñ 

0,148 
7 ʜʦʙʘ 

0,332Ñ 

0,108 
=0,060 >0,05 >0,05 

ʨ1-3 >0,05 ʨ1-3 >0,05 ʨ1-3 >0,05  

ʨ1-7 =0,056 ʨ1-7 >0,05 ʨ1-7 >0,05  

ʨ3-7 >0,05 ʨ3-7 >0,05 ʨ3-7 >0,05  

ʇʨʠʤʽʪʢʠ: ʪʫʪ ʽ ʚ ʧʦʜʘʣʴʰʦʤʫ 

1. ʨ1 ï ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʚʽʜʤʽʥʥʦʩʪʝʡ ʤʽʞ ʛʨʫʧʘʤʠ 0,9% ʨʦʟʯʠʥ NaCl ʽ ʣʘ-

ʢʪʦʧʨʦʪʝʾʥ ʟ ʩʦʨʙʽʪʦʣʦʤ ʙʝʟ ʦʧʽʢʫ ʘʙʦ ʟ ʦʧʽʢʦʤ ʰʢʽʨʠ; 

2. ʨ2 ï ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʚʽʜʤʽʥʥʦʩʪʝʡ ʤʽʞ ʛʨʫʧʘʤʠ 0,9% ʨʦʟʯʠʥ NaCl ʽ 

HAES-LX-5% ʙʝʟ ʦʧʽʢʫ ʘʙʦ ʟ ʦʧʽʢʦʤ ʰʢʽʨʠ; 

3. ʨ3 ï ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʚʽʜʤʽʥʥʦʩʪʝʡ ʤʽʞ ʛʨʫʧʘʤʠ ʣʘʢʪʦʧʨʦʪʝʾʥ ʟ ʩʦʨʙʽʪʦ-

ʣʦʤ ʽ HAES-LX-5% ʙʝʟ ʦʧʽʢʫ ʘʙʦ ʟ ʦʧʽʢʦʤ ʰʢʽʨʠ; 

4. ʨ1-3 ï ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʚʽʜʤʽʥʥʦʩʪʝʡ ʫ ʤʝʞʘʭ ʚʽʜʧʦʚʽʜʥʠʭ ʛʨʫʧ ʤʽʞ 1-ʶ 

ʽ 3-ʶ ʜʦʙʦʶ ʝʢʩʧʝʨʠʤʝʥʪʫ; 
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5. ʨ1-7 ï ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʚʽʜʤʽʥʥʦʩʪʝʡ ʫ ʤʝʞʘʭ ʚʽʜʧʦʚʽʜʥʠʭ ʛʨʫʧ ʤʽʞ 1-ʶ 

ʽ 7-ʶ ʜʦʙʦʶ ʝʢʩʧʝʨʠʤʝʥʪʫ; 

6. ʨ3-7 ï ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʚʽʜʤʽʥʥʦʩʪʝʡ ʫ ʤʝʞʘʭ ʚʽʜʧʦʚʽʜʥʠʭ ʛʨʫʧ ʤʽʞ 3-ʶ 

ʽ 7-ʶ ʜʦʙʦʶ ʝʢʩʧʝʨʠʤʝʥʪʫ; 

7. *, **, *** ï ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʚʽʜʤʽʥʥʦʩʪʝʡ (ʥʘ ʨʽʚʥʷʭ p>0,05 ï *, p>0,01 

ï ** ʽ p>0,001 ï ***) ʫ ʤʝʞʘʭ ʚʽʜʧʦʚʽʜʥʠʭ ʛʨʫʧ ʪʘ ʚʽʜʧʦʚʽʜʥʠʭ ʩʪʨʦʢʽʚ ʤʽʞ 

ʱʫʨʘʤʠ ʙʝʟ ʦʧʽʢʫ ʽ ʟ ʦʧʽʢʦʤ ʰʢʽʨʠ (ʚʽʜʤʽʯʝʥʽ ʙʽʣʴʰʽ ʟʥʘʯʝʥʥʷ); 

8. ʪ ï ʪʝʥʜʝʥʮʽʾ ʚʽʜʤʽʥʥʦʩʪʝʡ ʫ ʤʝʞʘʭ ʚʽʜʧʦʚʽʜʥʠʭ ʛʨʫʧ ʪʘ ʚʽʜʧʦʚʽʜʥʠʭ 

ʩʪʨʦʢʽʚ ʤʽʞ ʱʫʨʘʤʠ ʙʝʟ ʦʧʽʢʫ ʽ ʟ ʦʧʽʢʦʤ ʰʢʽʨʠ (ʚʽʜʤʽʯʝʥʽ ʙʽʣʴʰʽ ʟʥʘʯʝʥʥʷ). 

ʊʘʙʣʠʮʷ 3.2 

ɿʤʽʥʠ ʚʽʜʥʦʩʥʦʛʦ ʦʙôʻʤʫ ʯʝʨʚʦʥʦʾ ʧʫʣʴʧʠ ʩʝʣʝʟʽʥʢʠ ʫ ʱʫʨʽʚ ʧʨʦʪʷʛʦʤ 

7 ʜʽʙ ʧʽʩʣʷ ʦʧʽʢʫ ʰʢʽʨʠ ʪʘ ʟʘʩʪʦʩʫʚʘʥʥʽ ʢʦʣʦʾʜʥʦ-ʛʽʧʝʨʦʩʤʦʣʷʨʥʠʭ ʨʦ-

ʟʯʠʥʽʚ (ʩʤ
3
/ʩʤ

3
; MÑs). 

0,9% NaCl 
ʃʘʢʪʦʧʨʦʪʝʾʥ ʟ 

ʩʦʨʙʽʪʦʣʦʤ 
HAES-LX-5% ʨ1 ʨ2 ʨ3 

1 ʜʦʙʘ 
0,600Ñ 

0,132 
1 ʜʦʙʘ 

0,558Ñ 

0,151 
1 ʜʦʙʘ 

0,597Ñ 

0,124 
>0,05 >0,05 >0,05 

3 ʜʦʙʘ 
0,599Ñ 

0,128 
3 ʜʦʙʘ 

0,548Ñ 

0,128 
3 ʜʦʙʘ 

0,584Ñ 

0,108 
>0,05 >0,05 >0,05 

7 ʜʦʙʘ 
0,594Ñ 

0,156 
7 ʜʦʙʘ 

0,534Ñ 

0,161 
7 ʜʦʙʘ 

0,571Ñ 

0,148 
>0,05 >0,05 >0,05 

ʨ1-3 >0,05 ʨ1-3 >0,05 ʨ1-3 >0,05  

ʨ1-7 >0,05 ʨ1-7 >0,05 ʨ1-7 >0,05  

ʨ3-7 >0,05 ʨ3-7 >0,05 ʨ3-7 >0,05  

ʆʧʽʢ + 0,9% NaCl 
ʆʧʽʢ + ʣʘʢʪʦʧʨʦ-

ʪʝʾʥ ʟ ʩʦʨʙʽʪʦʣʦʤ 

ʆʧʽʢ + HAES-

LX-5% 
ʨ1 ʨ2 ʨ3 

1 ʜʦʙʘ 
0,647Ñ 

0,123 
1 ʜʦʙʘ 

0,630Ñ 

0,140 ʪ 
1 ʜʦʙʘ 

0,640Ñ 

0,171 
>0,05 >0,05 >0,05 

3 ʜʦʙʘ 
0,693Ñ 

0,167 * 
3 ʜʦʙʘ 

0,637Ñ 

0,142 ** 
3 ʜʦʙʘ 

0,644Ñ 

0,144 ʪ 
>0,05 >0,05 >0,05 

7 ʜʦʙʘ 
0,699Ñ 

0,133 * 
7 ʜʦʙʘ 

0,644Ñ 

0,148 ** 
7 ʜʦʙʘ 

0,659Ñ 

0,139 * 
>0,05 >0,05 >0,05 

ʨ1-3 >0,05 ʨ1-3 >0,05 ʨ1-3 >0,05  

ʨ1-7 >0,05 ʨ1-7 >0,05 ʨ1-7 >0,05  

ʨ3-7 >0,05 ʨ3-7 >0,05 ʨ3-7 >0,05  
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ʦʧʽʢʫ ʰʢʽʨʠ ʧʨʠ ʚʚʝʜʝʥʥʽ ʨʦʟʯʠʥʫ ʣʘʢʪʦʧʨʦʪʝʾʥʫ ʟ ʩʦʨʙʽʪʦʣʦʤ, ʧʦʨʚ̔ʥʷʥʦ 

ʽʟ ʱʫʨʘʤʠ, ʷʢʠʤ ʧʽʩʣʷ ʦʧʽʢʫ ʰʢʽʨʠ ʚʚʦʜʠʣʠ 0,9% ʨʦʟʯʠʥ NaCl (ʜʠʚ. ʨʠʩ. 

3.24, 3.25, ʪʘʙʣ. 3.1, 3.2). ʊʘʢʦʞ ʤʠ ʟʚʝʨʥʫʣʠ ʫʚʘʛʫ ʥʘ ʥʘʩʪʫʧʥʽ ʟʤʽʥʠ ʚʽʜ-

ʥʦʩʥʦʛʦ ʦʙôʻʤʫ ʙʽʣʦʾ ʽ ʯʝʨʚʦʥʦʾ ʧʫʣʴʧʠ ʫ ʪʚʘʨʠʥ ʧʽʩʣʷ ʦʧʽʢʫ ʰʢʽʨʠ ʥʘ ʬʦʥʽ 

ʚʚʝʜʝʥʥʷ ʢʦʣʦʾʜʥʠʭ ʛʽʧʝʨʦʩʤʦʣʷʨʥʠʭ ʨʦʟʯʠʥʽʚ (ʜʠʚ. ʨʠʩ. 3.24, 3.25, ʪʘʙʣ. 

3.1, 3.2): ʟʤʝʥʰʝʥʥʷ ʧʨʠ ʚʚʝʜʝʥʥʽ ʣʘʢʪʦʧʨʦʪʝʾʥʫ ʟ ʩʦʨʙʽʪʦʣʦʤ ʥʘ 4,1% 

(ʨ>0,05), ʘ ʧʨʠ ʚʚʝʜʝʥʥʽ HAES-LX-5% ʥʘ 7,8% (ʨ>0,05) ʚʽʜʥʦʩʥʦʛʦ ʦʙôʻʤʫ 

ʙʽʣʦʾ ʧʫʣʴʧʠ ʚʽʜ 1 ʜʦ 7 ʜʦʙʠ ʝʢʩʧʝʨʠʤʝʥʪʫ; ʙʽʣʴʰʽ (ʚʽʜʧʦʚʽʜʥʦ ʥʘ 14,4 ʽ 

18,0%, ʨ>0,05) ʟʥʘʯʝʥʥʷ ʚʽʜʥʦʩʥʦʛʦ ʦʙôʻʤʫ ʙʽʣʦʾ ʧʫʣʴʧʠ ʪʘ ʤʝʥʰʽ (ʚʽʜʧʦʚʽ-

ʜʥʦ ʥʘ 7,1 ʽ 9,1%, ʨ>0,05) ʟʥʘʯʝʥʥʷ ʚʽʜʥʦʩʥʦʛʦ ʦʙôʻʤʫ ʯʝʨʚʦʥʦʾ ʧʫʣʴʧʠ ʫ 

ʱʫʨʽʚ ʯʝʨʝʟ 3 ʜʦʙʠ ʧʽʩʣʷ ʦʧʽʢʫ ʰʢʽʨʠ ʧʨʠ ʚʚʝʜʝʥʥʽ HAES-LX-5% ʘʙʦ ʣʘʢ-

ʪʦʧʨʦʪʝʥʾʫ ʟ ʩʦʨʙʽʪʦʣʦʤ, ʥʽʞ ʫ ʪʚʘʨʠʥ ʫ ʜʘʥʠʡ ʪʝʨʤʽʥ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʧʨʠ 

ʚʚʝʜʝʥʥʽ 0,9% ʨʦʟʯʠʥʫ NaCl; ʙʽʣʴʰʽ ʥʘ 19,4% (ʨ>0,05) ʟʥʘʯʝʥʥʷ ʚʜ̔ʥʦʩʥʦʛʦ 

ʦʙôʻʤʫ ʙʽʣʦʾ ʧʫʣʴʧʠ ʪʘ ʤʝʥʰʽ ʥʘ 5,8% (ʨ>0,05) ʟʥʘʯʝʥʥʷ ʚʽʜʥʦʩʥʦʛʦ ʦʙôʻʤʫ 

ʯʝʨʚʦʥʦʾ ʧʫʣʴʧʠ ʫ ʱʫʨʽʚ ʯʝʨʝʟ 7 ʜʽʙ ʧʽʩʣʷ ʦʧʽʢʫ ʰʢʽʨʠ ʧʨʠ ʚʚʝʜʝʥʥʽ ʨʦʟʯʠ-

ʥʫ HAES-LX-5%, ʥʽʞ ʫ ʪʚʘʨʠʥ ʚ ʜʘʥʠʡ ʪʝʨʤʽʥ ʧʨʠ ʚʚʝʜʝʥʥʽ 0,9% ʨʦʟʯʠʥʫ 

NaCl; ʤʝʥʰʽ ʥʘ 7,9% (ʨ>0,05) ʟʥʘʯʝʥʥʷ ʚʽʜʥʦʩʥʦʛʦ ʦʙôʻʤʫ ʯʝʨʚʦʥʦʾ ʧʫʣʴʧʠ 

ʫ ʱʫʨʽʚ ʯʝʨʝʟ 7 ʜʽʙ ʧʽʩʣʷ ʦʧʽʢʫ ʰʢʽʨʠ ʧʨʠ ʚʚʝʜʝʥʥʽ ʨʦʟʯʠʥʫ ʣʘʢʪʦʧʨʦʪʝʾʥʫ 

ʟ ʩʦʨʙʽʪʦʣʦʤ, ʥʽʞ ʫ ʪʚʘʨʠʥ ʚ ʜʘʥʠʡ ʪʝʨʤʽʥ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʧʨʠ ʚʚʝʜʝʥʥʽ 

0,9% ʨʦʟʯʠʥʫ NaCl. 

ʄʽʞ ʛʨʫʧʘʤʠ ʪʚʘʨʠʥ ʙʝʟ ʦʧʽʢʫ ʪʘ ʧʽʩʣʷ ʦʧʽʢʫ ʰʢʽʨʠ, ʷʢʠʤ ʧʨʦʪʷʛʦʤ 

ʧʝʨʰʠʭ ʩʝʤʠ ʜʽʙ ʝʢʩʧʝʨʠʤʝʥʪʫ ʚʚʦʜʠʣʠ ʽʥʬʫʟʽʡʥʽ ʢʦʣʦʾʜʥʽ ʛʽʧʝʨʦʩʤʦʣʷʨʥʽ 

ʨʦʟʯʠʥʠ ʚʩʪʘʥʦʚʣʝʥʽ ʥʘʩʪʫʧʥʽ ʜʦʩʪʦʚʽʨʥʽ ʚʽʜʤʽʥʥʦʩʪ ̔ʪʘ ʪʝʥʜʝʥʮʽʾ ʜʦ ʟʤʽʥʠ 

ʚʽʜʥʦʩʥʦʛʦ ʦʙôʻʤʫ ʙʽʣʦʾ ʽ ʯʝʨʚʦʥʦʾ ʧʫʣʴʧʠ ʩʝʣʝʟʽʥʢʠ ʯʝʨʝʟ 1, 3 ʽ 7 ʜʽʙ ʚʽʜ 

ʧʦʯʘʪʢʫ ʝʢʩʧʝʨʠʤʝʥʪʫ (ʜʠʚ. ʨʠʩ. 3.24, 3.25, ʪʘʙʣ. 3.1, 3.2): ʜʦʩʪʦʚʽʨʥʦ ʙʽ-

ʣʴʰʽ (p< 0,05-0,01) ʪʘ ʥʝʟʥʘʯʥʘ ʪʝʥʜʝʥʮʽʷ (ʨ=0,063) ʜʦ ʙʽʣʴʰʠʭ ʟʥʘʯʝʥʴ 

ʚʽʜʥʦʩʥʦʛʦ ʦʙôʻʤʫ ʙʽʣʦʾ ʧʫʣʴʧʠ ʫ ʪʚʘʨʠʥ ʙʝʟ ʦʧʽʢʫ ʰʢʽʨʠ, ʱʦ ʦʪʨʠʤʫʚʘʣʠ 

0,9% ʨʦʟʯʠʥ NaCl (ʥʘ 23,9% ʯʝʨʝʟ 3 ʜʦʙʠ ʪʘ ʥʘ 31,6% ʯʝʨʝʟ 7 ʜʽʙ), ʣʘʢʪʦʧ-

ʨʦʪʝʾʥ ʟ ʩʦʨʙʽʪʦʣʦʤ (ʥʘ 19,6% ʯʝʨʝʟ 3 ʜʦʙʠ ʪʘ ʥʘ 22,8% ʯʝʨʝʟ 7 ʜʽʙ) ʘʙʦ 

HAES-LX-5% (ʥʘ 16,1% ʯʝʨʝʟ 3 ʜʦʙʠ ʪʘ ʥʘ 19,6% ʯʝʨʝʟ 7 ʜʽʙ), ʥʽʞ ʚ ʘʥʘʣʦ-
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ʛʽʯʥʠʭ ʛʨʫʧʘʭ ʱʫʨʽʚ ʧʽʩʣʷ ʦʧʽʢʫ ʰʢʽʨʠ, ʪʘ ʥʘʚʧʘʢʠ ʜʦʩʪʦʚʽʨʥʦ ʤʝʥʰʽ 

(p<0,05-0,01) ʪʘ ʥʝʟʥʘʯʥʽ ʪʝʥʜʝʥʮʽʾ (ʨ=0,060-0,068) ʜʦ ʤʝʥʰʠʭ ʟʥʘʯʝʥʴ ʚʽʜ-

ʥʦʩʥʦʛʦ ʦʙôʻʤʫ ʯʝʨʚʦʥʦʾ ʧʫʣʴʧʠ ʫ ʪʚʘʨʠʥ ʙʝʟ ʦʧʽʢʫ ʰʢʽʨʠ, ʱʦ ʦʪʨʠʤʫʚʘʣʠ 

0,9% ʨʦʟʯʠʥ NaCl (ʥʘ 15,7% ʯʝʨʝʟ 3 ʜʦʙʠ ʪʘ ʥʘ 17,7% ʯʝʨʝʟ 7 ʜʽʙ), ʣʘʢʪʦʧ-

ʨʦʪʝʾʥ ʟ ʩʦʨʙʽʪʦʣʦʤ (ʥʘ 12,9% ʯʝʨʝʟ 1 ʜʦʙʫ, ʥʘ 16,2% ʯʝʨʝʟ 3 ʜʦʙʠ ʪʘ ʥʘ 

20,6% ʯʝʨʝʟ 7 ʜʽʙ) ʘʙʦ HAES-LX-5% (ʥʘ 10,3% ʯʝʨʝʟ 3 ʜʦʙʠ ʪʘ ʥʘ 15,4% 

ʯʝʨʝʟ 7 ʜʽʙ), ʥʽʞ ʚ ʘʥʘʣʦʛʽʯʥʠʭ ʛʨʫʧʘʭ ʱʫʨʽʚ ʧʽʩʣʷ ʦʧʽʢʫ ʰʢʽʨʠ. 

ʊʘʢʠʤ ʯʠʥʦʤ ʚ ʝʢʩʧʝʨʠʤʝʥʪʽ ʧʨʦʪʷʛʦʤ 7 ʜʽʙ ʚʩʪʘʥʦʚʣʝʥʽ ʟʤʽʥʠ ʚʜ̔-

ʥʦʩʥʦʛʦ ʦʙôʻʤʫ ʙʽʣʦʾ ʽ ʯʝʨʚʦʥʦʾ ʧʫʣʴʧʠ ʩʝʣʝʟʽʥʢʠ ʱʫʨʽʚ ʙʝʟ ʦʧʽʢʫ ʽ ʧʽʩʣʷ 

ʦʧʽʢʫ ʰʢʽʨʠ ʧʨʠ ʚʚʝʜʝʥʥʽ 0,9 % ʨʦʟʯʠʥʫ NaCl, ʣʘʢʪʦʧʨʦʪʝʽʥʫ ʟ ʩʦʨʙʽʪʦʣʦʤ 

ʘʙʦ HAES-LX-5%. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ, ʷʢʽ ʧʨʝʜʩʪʘʚʣʝʥʽ ʫ ʜʘʥʦʤʫ ʨʦʟʜʽʣʽ ʜʠʩʝʨʪʘʮʽʾ, 

ʚʽʜʦʙʨʘʞʝʥʽ ʥʘʤʠ ʫ ʪʨʴʦʭ ʩʪʘʪʪʷʭ ʫ ʬʘʭʦʚʠʭ ʥʘʫʢʦʚʠʭ ʚʠʜʘʥʥʷʭ [12, 56, 

217] ʪʘ ʪʝʟʘʭ ʤʽʞʥʘʨʦʜʥʦʛʦ ʢʦʥʛʨʝʩʫ [13]. 
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ʈʆɿɼɯʃ 4 

ʋʃʔʊʈɸʉʊʈʋʂʊʋʈʅɯ ɿʄɯʅʀ ɺ ʉɽʃɽɿɯʅʎɯ ʑʋʈɯɺ ʏɽʈɽɿ 

1, 3 ʊɸ 7 ɼɯɹ ʇɯʉʃʗ ʆʇɯʂʆɺʆɰ ʊʈɸɺʄʀ ʐʂɯʈʀ 

ʊɸ ɿɸʉʊʆʉʋɺɸʅʅʗ ɯʅʌʋɿɯʁʅʀʍ ʈʆɿʏʀʅɯɺ 

 

 

4.1. ʋʣʴʪʨʘʩʪʨʫʢʪʫʨʘ ʩʪʨʦʤʠ ʪʘ ʧʘʨʝʥʭʽʤʠ ʩʝʣʝʟʽʥʢʠ ʚ ʱʫʨʽʚ ʙʝʟ ʦʧʽ-

ʢʽʚ ʰʢʽʨʠ ʯʝʨʝʟ 1, 3 ʪʘ 7 ʜ̔ʙ, ʷʢʠʤ ʚʚʦʜʠʣʠ ʨʦʟʯʠʥʠ 0,9 % NaCl, ʣʘʢʪʦʧʨʦ-

ʪʝʽʥ ʟ ʩʦʨʙʽʪʦʣʦʤ ʘʙʦ HAES-LX-5% 

 

 

ʇʨʠ ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʫ ʱʫʨʽʚ ʙʝʟ ʦʧʽʢʽʚ ʰʢʽʨʠ, ʷʢʠʤ 

ʧʨʦʪʷʛʦʤ 7 ʜʽʙ ʧʨʦʚʦʜʠʣʠ ʽʥʬʫʟʽʶ 0,9 % ʨʦʟʯʠʥʫ NaCl ʫ ʜʦʟʽ 10 ʤʣ ʥʘ ʢʛ 

ʤʘʩʠ ʪʽʣʘ ʪʘ HAES-LX-5% ʚ ʘʥʘʣʦʛʽʯʥʽʡ ʜʦʟʽ, ʥʝ ʚʠʷʚʣʝʥʦ ʽʩʪʦʪʥʠʭ ʟʤʽʥ ʫ 

ʯʝʨʚʦʥʽʡ ʧʫʣʴʧʽ, ʚ ʣʽʤʬʦʽʜʥʠʭ ʚʫʟʣʠʢʘʭ ʪʘ ʚ ʩʪʨʫʢʪʫʨʽ ʢʨʦʚʦʥʦʩʥʠʭ ʢʘʧʽ-

ʣʷʨʽʚ ʩʝʣʝʟʽʥʢʠ. 

ɹʽʣʘ ʧʫʣʴʧʘ ʙʫʣʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʣʽʤʬʦʾʜʥʠʤʠ ʚʫʟʣʠʢʘʤʠ, ʩʪʨʦʤʫ ʷʢʠʭ 

ʫʪʚʦʨʶʶʪʴ ʨʝʪʠʢʫʣʷʨʥʽ ʢʣʽʪʠʥʠ, ʘ ʧʘʨʝʥʭʽʤʫ ʣʽʤʬʦʮʠʪʠ, ʤʘʢʨʦʬʘʛʠ, ʜʝʥʜ-

ʨʠʪʥʽ ʢʣʽʪʠʥʠ. ʋ ʮʝʥʪʨʽ ʣʽʤʬʦʾʜʥʠʭ ʚʫʟʣʠʢʽʚ ʨʦʟʪʘʰʦʚʫʚʘʣʠʩʴ ʛʝʨʤʽʥʘʪʠʚʥʽ 

ʮʝʥʪʨʠ ʦʪʦʯʝʥʽ ʤʘʥʪʽʡʥʦʶ ʟʦʥʦʶ. ʅʘ ʤʝʞʽ ʙʽʣʦʾ ʪʘ ʯʝʨʚʦʥʦʾ ʧʫʣʴʧʠ ʨʦʟʪʘ-

ʰʦʚʫʚʘʣʘʩʴ ʢʨʘʡʦʚʘ ʟʦʥʘ. ɼʝʱʦ ʝʢʩʮʝʥʪʨʠʯʥʦ ʙʫʣʠ ʨʦʟʪʘʰʦʚʘʥʽ ʮʝʥʪʨʘʣʴʥʽ 

ʘʨʪʝʨʽʾ, ʥʘʚʢʦʣʦ ʷʢʠʭ ʚʠʜʽʣʷʣʘʩʷ ʧʝʨʠʘʨʪʝʨʽʘʣʴʥʘ ʟʦʥʘ. ʋ ʛʝʨʤʽʥʘʪʠʚʥʠʭ 

ʮʝʥʪʨʘʭ ʤʠ ʯʘʩʪʦ ʚʠʷʚʣʷʣʠ ʬʽʛʫʨʠ ʤʽʪʦʟʫ. ʗʜʨʘ ʣʽʤʬʦʮʠʪʽʚ ʙʫʣʠ ʨʦʟʪʘʰʦ-

ʚʘʥʠʤʠ ʚ ʛʝʨʤʽʥʘʪʠʚʥʠʭ ʮʝʥʪʨʘʭ ʩʬʝʨʠʯʥʦʾ ʬʦʨʤʠ. ʍʨʦʤʘʪʠʥ ʫ ʥʠʭ ʙʫʚ ʨ̔ -

ʚʥʦʤʽʨʥʦ ʨʦʟʜʽʣʝʥʠʤ. ɽʫʭʨʦʤʘʪʠʥ ʙʫʚ ʨʦʟʪʘʰʦʚʘʥʠʤ ʧʝʨʝʚʘʞʥʦ ʚ ʮʝʥʪʨʽ, ʘ 

ʛʝʪʝʨʦʭʨʦʤʘʪʠʥ ï ʥʘ ʧʝʨʠʬʝʨʽʾ ʫ ʚʠʛʣʷʜʽ ʛʨʫʙʠʭ ʙʨʠʣʦʢ. ʋ ʮʠʪʦʧʣʘʟʤʽ ʥʘ-

ʚʢʦʣʦ ʷʜʝʨ ʨʦʟʪʘʰʦʚʫʚʘʣʠʩʴ ʢʘʥʘʣʴʮʽ ʛʨʘʥʫʣʷʨʥʦʾ ʝʥʜʦʧʣʘʟʤʘʪʠʯʥʦʾ ʩʽʪʢʠ, 

ʙʘʛʘʪʦ ʚʽʣʴʥʠʭ ʨʠʙʦʩʦʤ, ʘ ʪʘʢʦʞ ʧʦʤʽʨʥʦ ʨʦʟʚʠʥʫʪʽ ʮʠʩʪʝʨʥʠ, ʧʫʭʠʨʮʽ ʪʘ 

ʚʘʢʫʦʣʽ ʢʦʤʧʣʝʢʩʫ ɻʦʣʴʜʞʽ. ɺʠʷʚʣʷʣʠʩʷ ʪʘʢʦʞ ʧʣʘʟʤʘʪʠʯʥʽ ʢʣʪ̔ʠʥʠ ʚ ʷʢʠʭ 

ʜʦʙʨʝ ʨʦʟʚʠʥʫʪʽ ʢʘʥʘʣʴʮʽ ʰʦʨʩʪʢʦʾ ʝʥʜʦʧʣʘʟʤʘʪʠʯʥʦʾ ʩʽʪʢʠ (ʨʠʩ. 4.1). 
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ʈʠʩ. 4.1. ɻʝʨʤʽʥʘʪʠʚʥʠʡ ʮʝʥʪʨ ʫ ʙʽʣʽʡ ʧʫʣʴʧʽ ʩʝʣʝʟʽʥʢʠ ʱʫʨʘ (ʽʥʬʫʟʽʷ 0,9 

% ʨʦʟʯʠʥʫ NaCl, ʙʝʟ ʦʧʽʢʫ) ʯʝʨʝʟ 7 ʜʽʙ ʚʽʜ ʧʦʯʘʪʢʫ ʝʢʩʧʝʨʠʤʝʥʪʫ: 1 ï ʣʤ̔-

ʬʦʮʠʪ; 2 ï ʨʝʪʠʢʫʣʷʨʥʘ ʢʣʽʪʠʥʘ. ʭ9000. 

 

ʇʨʠ ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʚ ʧʝʨʠʘʨʪʝʨʽʘʣʴʥʽʡ ʟʦʥʽ ʩʧʦ-

ʩʪʝʨʽʛʘʣʠʩʷ ʩʚʽʪʣʽ ʪʘ ʪʝʤʥʽ ʣʝʡʢʦʮʠʪʠ, ʘ ʪʘʢʦʞ ʽʥʪʝʨʜʠʛʽʪʫʶʯʽ ʢʣʽʪʠʥʠ. ʗʜ-

ʨʘ ʣʽʤʬʦʮʠʪʽʚ ʦʚʘʣʴʥʦʾ ʬʦʨʤʠ; ʝʫʭʨʦʤʘʪʠʥ ʚ ʥʠʭ ʙʫʚ ʨʦʟʪʘʰʦʚʘʥʠʤ ʚ 

ʮʝʥʪʨʽ, ʪʦʜʽ ʷʢ ʙʨʠʣʢʠ ʢʦʥʜʝʥʩʦʚʘʥʦʛʦ ʭʨʦʤʘʪʠʥʫ ʨʦʟʪʘʰʦʚʫʚʘʣʠʩʴ ʧʽʜ 

ʢʘʨʽʦʣʝʤʦʶ. ʎʠʪʦʧʣʘʟʤʘ ʫʪʨʠʤʫʚʘʣʘ ʥʝʟʥʘʯʥʫ ʢʽʣʴʢʽʩʪʴ ʦʨʛʘʥʝʣ. ʂʘʥʘʣʴʮʽ 

ʰʦʨʩʪʢʦʾ ʝʥʜʦʧʣʘʟʤʘʪʠʯʥʦʾ ʩʽʪʢʠ ʙʫʣʠ ʨʦʟʪʘʰʦʚʘʥʠʤʠ ʚ ʥʘʚʢʦʣʦʷʜʝʨʥʽʡ 

ʟʦʥʽ ʮʠʪʦʧʣʘʟʤʠ. ʄʽʪʦʭʦʥʜʨʽʾ ʤʽʩʪʠʣʠ ʩʚʽʪʣʠʡ ʤʘʪʨʠʢʩ, ʢʨʠʩʪʠ ʨʦʟʪʘʰʦʚʫ-

ʚʘʣʠʩʴ  ʱʽʣʴʥʦ  ̔ʤʘʣʠ ʙʝʟʧʝʨʝʨʠʚʥʽ  ʤʝʤʙʨʘʥʠ. ʂʦʤʧʣʝʢʩ ɻʦʣʴʜʞʽ ʤʽʩʪʠʚ 

ʨʦʟʰʠʨʝʥʽ ʧʦ ʢʨʘʷʤ ʮʠʩʪʝʨʥʠ, ʧʫʭʠʨʮʽ ʪʘ ʚʘʢʫʦʣʽ. ʋ ʧʝʨʽʘʨʪʝʨʽʘʣʴʥʽʡ ʟʦʥʽ 

ʩʝʣʝʟʽʥʢʠ ʙʫʣʠ ʨʦʟʪʘʰʦʚʘʥʽ ʛʝʤʦʢʘʧʽʣʷʨʠ ʩʠʥʫʩʦʾʜʥʦʛʦ ʪʠʧʫ. 

ʋ ʤʘʥʪʽʡʥʽʡ ʟʦʥʽ ʣʽʤʬʦʾʜʥʠʭ ʚʫʟʣʠʢʽʚ ʙʽʣʦʾ ʧʫʣʴʧʠ ʩʝʣʝʟʽʥʢʠ ʙʫʣʠ 

ʨʦʟʪʘʰʦʚʘʥʽ ʯʠʩʣʝʥʥʽ ʤʘʢʨʦʬʘʛʠ, ʨʝʪʠʢʫʣʷʨʥʽ ʢʣʽʪʠʥʠ, ʤʘʣʽ ʪʝʤʥʽ ʣʽʤʬʦ-

ʮʠʪʠ. ʗʜʨʘ ʤʘʢʨʦʬʘʛʽʚ ï ʚʝʣʠʢʽ, ʩʚʽʪʣʽ. ʎʠʪʦʣʝʤʘ ʤʘʢʨʦʬʘʛʽʚ ʫʪʚʦʨʶʚʘʣʘ 

ʯʠʩʣʝʥʥʽ ʽʥʚʘʛʽʥʘʮʽʾ. ɺ ʮʠʪʦʧʣʘʟʤʽ ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ ʜʦʙʨʝ ʨʦʟʚʠʥʝʥʽ ʤʽʪʦʭʦ-

ʥʜʨʽʾ, ʢʦʤʧʣʝʢʩ ɻʦʣʴʜʞʽ, ʯʠʩʣʝʥʥʽ ʣʽʟʦʩʦʤʠ ʪʘ ʧʽʥʦʮʠʪʦʟʥʽ ʧʫʭʠʨʮʽ. 
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ʋ ʢʨʘʡʦʚʽʡ ʟʦʥʽ ʣʽʤʬʦʾʜʥʠʭ ʚʫʟʣʠʢʽʚ ʩʝʣʝʟʽʥʢʠ ʙʫʣʠ ʨʦʟʪʘʰʦʚʘʥʽ ʩʝ-

ʨʝʜʥʽ ʣʽʤʬʦʮʠʪʠ, ʷʢʽ ʤʽʩʪʠʣʠ ʚʝʣʠʢʽ ʷʜʨʘ ʽ ʪʦʥʢʠʡ ʦʙʜ̔ʦʢ ʮʠʪʦʧʣʘʟʤʠ. ʅʘ-

ʤʠ ʙʫʣʠ ʚʠʷʚʣʝʥʽ ʪʝʤʥʽ ʪʘ ʩʚʽʪʣʽ ʣʽʤʬʦʮʠʪʠ. ʋ ʩʚʽʪʣʠʭ ʣʽʤʬʦʮʠʪʘʭ ʷʜʨʘ 

ʙʫʣʠ ʚʝʣʠʢʠʤʠ, ʢʘʨʽʦʣʝʤʘ ʫʪʚʦʨʶʚʘʣʘ ʯʠʩʣʝʥʥʽ ʽʥʚʘʛʽʥʘʮʽʾ, ʮʠʪʦʧʣʘʟʤʘ 

ʫʪʨʠʤʫʚʘʣʘ ʯʠʩʣʝʥʥʽ ʣʽʟʦʩʦʤʠ. ʄʘʢʨʦʬʘʛʠ ʤʘʣʠ ʜʦʚʛʽ ʚʽʜʨʦʩʪʢʠ, ʚ ʽʥʚʘʛʽ-

ʥʘʮʽʷʭ ʷʢʠʭ ʨʦʟʤʽʱʫʚʘʣʠʩʴ ʝʨʠʪʨʦʮʠʪʠ. ʋ ʮʠʪʦʧʣʘʟʤʽ ʤʘʢʨʦʬʘʛʽʚ ʨʦʟʪʘ-

ʰʦʚʫʚʘʣʠʩʴ ʯʠʩʣʝʥʥʽ ʣʽʟʦʩʦʤʠ ʪʘ ʬʘʛʦʩʦʤʠ (ʨʠʩ. 4.2-4.4). 

 

 

ʈʠʩ. 4.2. ʌʨʘʛʤʝʥʪ ʤʘʢʨʦʬʘʛʘ ʫ ʙʽʣʽʡ ʧʫʣʴʧʽ ʩʝʣʝʟʽʥʢʠ ʱʫʨʘ (ʽʥʬʫʟʽʷ 0,9 

% ʨʦʟʯʠʥʫ NaCl, ʙʝʟ ʦʧʽʢʫ) ʯʝʨʝʟ 3 ʜʦʙʠ ʚʽʜ ʧʦʯʘʪʢʫ ʝʢʩʧʝʨʠʤʝʥʪʫ: 1 ï ʜ̫-

ʨʦ; 2 ï ʤʽʪʦʭʦʥʜʨʽʾ; 3 ï ʣʽʟʦʩʦʤʠ; 4 ï ʝʨʠʪʨʦʮʠʪ. ʭ21000. 

 

ʋ ʯʝʨʚʦʥʽʡ ʧʫʣʴʧʽ ʩʝʣʝʟʽʥʢʠ ʨʦʟʪʘʰʦʚʫʚʘʣʠʩʴ ʬʦʨʤʝʥʽ ʝʣʝʤʝʥʪʠ 

ʢʨʦʚʽ: ʝʨʠʪʨʦʮʠʪʠ, ʪʨʦʤʙʦʮʠʪʠ, ʣʽʤʬʦʮʠʪʠ, ʧʣʘʟʤʘʪʠʯʥʽ ʢʣʽʪʠʥʠ, ʘ ʪʘʢʦʞ 

ʤʘʢʨʦʬʘʛʠ. ɹʽʣʴʰʽʩʪʴ ʣʽʤʬʦʮʠʪʽʚ ʩʝʨʝʜʥʽʭ ʨʦʟʤʽʨʽʚ. ʄʘʢʨʦʬʘʛʠ ʚʝʣʠʢʽ ʟʘ 

ʨʦʟʤʽʨʘʤʠ, ʚ ʥʠʭ ʩʧʦʩʪʝʨʽʛʘʣʘʩʴ ʜʦʙʨʝ ʨʦʟʚʠʥʝʥʘ ʰʦʨʩʪʢʘ ʝʥʜʦʧʣʘʟʤʘʪʠʯ-

ʥʘ ʩʽʪʢʘ ʪʘ ʢʦʤʧʣʝʢʩ ɻʦʣʴʜʞʽ. ʋ ʮʠʪʦʧʣʘʟʤʽ ʤʘʢʨʦʬʘʛʽʚ ʨʦʟʪʘʰʦʚʫʚʘʣʠʩʴ 

ʬʨʘʛʤʝʥʪʠ ʝʨʠʪʨʦʮʠʪʽʚ, ʧʦʜʝʢʫʜʠ ʚʠʷʚʣʷʣʠʩʷ ʛʨʘʥʫʣʠ ʬʝʨʠʪʠʥʘ ʪʘ ʚʝʣʠʢʽ 

ʬʘʛʦʩʦʤʠ, ʱʦ ʚʢʘʟʫʻ ʥʘ ʧʨʦʮʝʩʠ ʨʦʟʧʘʜʫ ʪʘ ʫʪʠʣʽʟʘʮʽʾ ʝʨʠʪʨʦʮʠʪʽʚ (ʨʠʩ. 

4.5, 4.6). 
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ʈʠʩ. 4.3. ɻʝʨʤʽʥʘʪʠʚʥʠʡ ʮʝʥʪʨ ʫ ʬʨʘʛʤʝʥʪʽ ʙʽʣʦʾ ʧʫʣʴʧʽ ʩʝʣʝʟʽʥʢʠ ʱʫʨʘ 

(ʽʥʬʫʟʽʷ ʨʦʟʯʠʥʫ HAES-LX-5%, ʙʝʟ ʦʧʽʢʫ) ʯʝʨʝʟ 7 ʜʽʙ ʚʽʜ ʧʦʯʘʪʢʫ ʝʢʩʧʝ-

ʨʠʤʝʥʪʫ: 1 ï ʩʚʽʪʣʽ ʣʽʤʬʦʮʠʪʠ; 2 ï ʷʜʨʦ; 3 ï ʤʽʪʦʭʦʥʜʨʽʾ. ʭ9000. 

 

 

ʈʠʩ. 4.4. ʌʨʘʛʤʝʥʪ ʧʣʘʟʤʦʮʠʪʫ ʫ ʙʽʣʽʡ ʧʫʣʴʧʽ ʩʝʣʝʟʽʥʢʠ ʱʫʨʘ (ʽʥʬʫʟʽʷ 

ʨʦʟʯʠʥʫ HAES-LX-5%, ʙʝʟ ʦʧʽʢʫ) ʯʝʨʝʟ 3 ʜʦʙʠ ʚʽʜ ʧʦʯʘʪʢʫ ʝʢʩʧʝʨʠʤʝʥʪʫ: 

1 ï ʷʜʨʦ; 2 ï ʤʽʪʦʭʦʥʜʨʽʾ; 3 ï ʢʘʥʘʣʴʮʽ ʰʦʨʩʪʢʦʛʦ ʝʥʜʦʧʣʘʟʤʘʪʠʯʥʦʛʦ ʨʝʪʠ-

ʢʫʣʫʤʘ; 4 ï ʢʘʥʘʣʴʮʽ ʢʦʤʧʣʝʢʩʫ ɻʦʣʴʜʞʽ. ʭ21000. 



90 
 

 

ʈʠʩ. 4.5. ʌʨʘʛʤʝʥʪ ʯʝʨʚʦʥʦʾ ʧʫʣʴʧʠ ʩʝʣʝʟʽʥʢʠ ʱʫʨʘ (ʽʥʬʫʟʽʷ 0,9 % ʨʦʟʯʠ-

ʥʫ NaCl, ʙʝʟ ʦʧʽʢʫ) ʯʝʨʝʟ 7 ʜʽʙ ʚʽʜ ʧʦʯʘʪʢʫ ʝʢʩʧʝʨʠʤʝʥʪʫ: 1 ï ʝʨʠʪʨʦʮʠʪ; 2 ï 

ʪʨʦʤʙʦʮʠʪ; 3 ï ʮʠʪʦʧʣʘʟʤʘ ʧʣʘʟʤʦʮʠʪʘ; 4 ï ʮʠʪʦʧʣʘʟʤʘ ʤʘʢʨʦʬʘʛʘ. ʭ15000. 

 

 

ʈʠʩ. 4.6. ʌʨʘʛʤʝʥʪ ʯʝʨʚʦʥʦʾ ʧʫʣʴʧʽ ʩʝʣʝʟʽʥʢʠ ʱʫʨʘ (ʽʥʬʫʟʽʷ ʨʦʟʯʠʥʫ 

HAES-LX-5%, ʙʝʟ ʦʧʽʢʫ) ʯʝʨʝʟ 7 ʜʽʙ ʚʽʜ ʧʦʯʘʪʢʫ ʝʢʩʧʝʨʠʤʝʥʪʫ: 1 ï ʤʘʢʨʦ-

ʬʘʛ; 2 ï ʝʨʠʪʨʦʮʠʪ. ʭ13000. 
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ʋ ʢʨʦʚʦʥʦʩʥʠʭ ʢʘʧʽʣʷʨʘʭ ʩʠʥʫʩʦʾʜʥʦʛʦ ʪʠʧʫ, ʨʦʟʪʘʰʦʚʘʥʠʭ ʫ ʯʝʨʚʦ- 

ʥʽʡ ʧʫʣʴʧʽ ʩʝʣʝʟʽʥʢʠ, ʝʥʜʦʪʝʣʽʦʮʠʪʠ ʫʪʚʦʨʶʚʘʣʠ ʩʫʮʽʣʴʥʠʡ ʧʣʘʩʪ ʢʣʽʪʠʥ. 

ɺʦʥʠ ʤʘʣʠ ʯʦʪʠʨʠ ʟʦʥʠ: ʷʜʨʦʫʪʨʠʤʫʶʯʫ, ʟʦʥʫ ʦʨʛʘʥʝʣ, ʧʝʨʠʬʝʨʽʡʥʫ ʪʘ 

ʥʘʚʢʦʣʦʢʦʥʪʘʢʪʥʫ. ʊʦʚʱʠʥʘ ʝʥʜʦʪʝʣʽʦʮʠʪʽʚ ʚ ʮʠʭ ʟʦʥʘʭ ʙʫʣʘ ʥʝʦʜʥʘʢʦ-

ʚʦ .ʁ ʗʜʨʦʫʪʨʠʤʫʶʯʘ ʟʦʥʘ ʨʦʟʰʠʨʝʥʘ, ʾʾ ʪʦʚʱʠʥʘ ʜʦʩʷʛʘʣʘ 3ʤʢʤ ʽ ʙʽʣʴʰʝ. 

ʗʜʨʘ ʚ ʝʥʜʦʪʝʣʽʦʮʠʪʘʭ ʤʘʣʠ ʦʚʘʣʴʥʫ ʬʦʨʤʫ. ʍʨʦʤʘʪʠʥ ʚ ʥʠʭ ʜʦʙʨʝ 

ʩʪʨʫʢʪʫʨʦʚʘʥʠʡ, ʝʫʭʨʦʤʘʪʠʥ ʙʫʚ ʨʦʟʪʘʰʦʚʘʥʠʤ ʫ ʮʝʥʪʨʽ, ʪʦʜʽ ʷʢ ʛʝʪʝʨʦʭ-

ʨʦʤʘʪʠʥ ʫ ʚʠʛʣʷʜʽ ʪʦʥʢʦʾ ʩʤʫʞʢʠ ʥʘ ʧʝʨʠʬʝʨʽʾ ʧʽʜ ʥʫʢʣʝʦʣʝʤʦʶ. ʋ ʥʘʚʢʦ-

ʣʦʷʜʝʨʥʽʡ ʟʦʥʽ, ʤʽʞ ʷʜʨʦʤ ʽ ʣʶʤʝʥʘʣʴʥʦʶ ʧʦʚʝʨʭʥʝʶ ʝʥʜʦʪʝʣʽʦʮʠʪʽʚ, ʨʦʟ-

ʪʘʰʦʚʫʚʘʚʩʷ ʢʦʤʧʣʝʢʩ ɻʦʣʴʜʞʽ. ʇʦʙʣʠʟʫ ʢʦʤʧʣʝʢʩʫ ɻʦʣʴʜʞʽ ʙʫʣʠ ʨʦʟʪʘ-

ʰʦʚʘʥʽ ʮʝʥʪʨʽʦʣʽ, ʢʘʥʘʣʴʮʽ ʰʦʨʩʪʢʦʾ ʝʥʜʦʧʣʘʟʤʘʪʠʯʥʦʾ ʩʽʪʢʠ ʪʘ ʯʠʩʣʝʥʥʽ 

ʤʽʪʦʭʦʥʜʨʽʾ, ʘ ʪʘʢʦʞ ʧʣʘʟʤʦʣʝʤʘʣʴʥʽ ʚʝʟʠʢʫʣʠ. ʆʩʪʘʥʥʽ ʙʫʣʠ ʙʽʣʴʰ ʚʠʨʘ-

ʞʝʥʽ ʚ ʧʝʨʝʬʝʨʽʥʽʡ ʟʦʥʽ ʝʥʜʦʪʝʣʽʦʮʠʪʽʚ, ʫ ʷʢʽʡ ʪʘʢʦʞ ʨʦʟʪʘʰʦʚʫʚʘʣʠʩʴ ʪʨʘʥ-

ʩʝʥʜʦʪʝʣʽʘʣʴʥʽ ʢʘʥʘʣʠ. ʋ ʥʘʚʢʦʣʦʢʦʥʪʘʢʪʥʽʡ ʟʦʥʽ ʢʽʣʴʢ̔ ʩʪʴ ʧʣʘʟʤʦʣʝʤʘʣʴ-

ʥʠʭ ʚʝʟʠʢʫʣ ʙʫʣʘ ʤʝʥʦh .ʁ ɹʘʟʘʣʴʥʘ ʤʝʤʙʨʘʥʘ, ʷʢʘ ʧʦʢʨʠʚʘʣʘ ʧʦʚʝʨʭʥʶ ʝʥ-

ʜʦʪʝʣʽʣʴʥʠʭ ʢʣʽʪʠʥ ʽ ʚʽʜʜʽʣʷʣʘ ʝʥʜʦʪʝʣʽʦʮʠʪʠ ʚʽʜ ʢʣʽʪʠʥ ʩʪʨʦʤʠ, ʙʫʣʘ ʥʝʩʫ-

ʮʽʣʴʥʦʶ ʽ ʤʽʩʪʠʣʘ ʚʽʢʥʘ. ɺʦʥʘ ʩʢʣʘʜʘʣʘʩʷ ʟ ʛʦʤʦʛʝʥʥʦʛʦ ʤʘʪʨʠʢʩʫ, ʷʢʠʡ ʤʘʚ 

ʚʠʛʣʷʜ ʧʣʘʩʪʽʚʮʝʚʦʧʦʜʽʙʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʽ ʬʽʙʨʠʣʷʨʥʠʭ ʩʪʨʫʢʪʫʨ, ʷʢʽ ʧʨʦʥʠ-

ʟʫʚʘʣʠ ʤʘʪʨʠʢʩ (ʨʠʩ. 4.7). 

ɯʥʬʫʟʽʷ ʱʫʨʘʤ ʙʝʟ ʦʧʽʢʦʚʦʛʦ ʧʦʰʢʦʜʞʝʥʥʷ ʰʢʽʨʠ ʨʦʟʯʠʥʫ ʣʘʢʪʦʧ-

ʨʦʪʝʾʥʫ ʟ ʩʦʨʙʽʪʦʣʦʤ ʫ ʜʦʟʽ 10 ʤʛ ʥʘ ʢʛ ʤʘʩʠ ʪʽʣʘ ʧʨʠʟʚʦʜʠʣʘ ʜʦ ʟʤʽʥ ʫʣʴʪ-

ʨʘʩʪʨʫʢʪʫʨʠ ʙʽʣʦʾ ʧʫʣʴʧʠ ʩʝʣʝʟʽʥʢʠ. ʊʘʢ, ʯʝʨʝʟ 7 ʜʽʙ ʚ ʧʣʘʟʤʦʮʠʪʘʭ ʤʠ ʚʠ-

ʷʚʠʣʠ ʨʦʟʰʠʨʝʥʽ ʢʘʥʘʣʴʮ̔  ʰʦʨʩʪʢʦʾ ʝʥʜʦʧʣʘʟʤʘʪʠʯʥʦʾ ʩʽʪʢʠ, ʱʦ ʚʢʘʟʫʻ ʥʘ 

ʾʭ ʧʽʜʚʠʱʝʥʫ ʬʫʥʢʮʽʦʥʘʣʴʥʫ ʘʢʪʠʚʥʽʩʪʴ (ʨʠʩ. 4.8). 

ʋ ʛʝʨʤʥ̔ʘʪʠʚʥʠʭ ʮʝʥʪʨʘʭ ʥʘʤʠ ʙʫʣʘ ʚʠʷʚʣʝʥʘ ʟʙʽʣʴʰʝʥʘ ʢʽʣɹʢ̔ʩʪʴ 

ʣʽʤʬʦʙʣʘʩʪʽʚ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʮʠʤ ʧʦʢʘʟʥʠʢʦʤ ʫ ʧʦʧʝʨʝʜʥʽʭ ʛʨʫʧ ʪʚʘʨʠʥ. 

ʄʘʢʨʦʬʘʛʠ ʤʘʣʠ ʩʪʨʫʢʪʫʨʫ ʧʦʜʽʙʥʫ ʜʦ ʪʘʢʠʭ  ʫ ʱʫʨʽʚ ʙʝʟ ʦʧʽʢʽʚ ʰʢʽʨʠ, 

ʷʢʠʤ ʧʨʦʪʷʛʦʤ 7 ʜʽʙ ʧʨʦʚʦʜʠʣʠ ʽʥʬʫʟʽʶ 0,9 % ʨʦʟʯʠʥʫ NaCl ʫ ʜʦʟʽ 10 ʤʛ ʥʘ 

ʢʛ ʤʘʩʠ ʪʽʣʘ ʪʘ HAES-LX-5%. ʋ ʮʠʪʦʧʣʘʟʤʽ ʤʘʢʨʦʬʘʛʽʚ ʨʦʟʪʘʰʦʚʫʚʘʣʠʩʴ 

ʯʠʩʣʝʥʥʽ ʣʽʟʦʩʦʤʠ, ʬʘʛʦʩʦʤʠ (ʨʠʩ. 4.9). 



92 
 

 

ʈʠʩ. 4.7. ʋʣʴʪʨʘʩʪʨʫʢʪʫʨʘ ʢʨʦʚʦʥʦʩʥʦʛʦ ʢʘʧʽʣʷʨʘ ʫ ʯʝʨʚʦʥʽʡ ʧʫʣʴʧʽ ʩʝ-

ʣʝʟʽʥʢʠ ʱʫʨʘ (ʽʥʬʫʟʽʷ ʨʦʟʯʠʥʫ HAES-LX-5%, ʙʝʟ ʦʧʽʢʫ) ʯʝʨʝʟ 7 ʜʽʙ ʚʽʜ ʧʦ-

ʯʘʪʢʫ ʝʢʩʧʝʨʠʤʝʥʪʫ: 1 ï ʷʜʨʦʫʪʨʠʤʫʶʯʘ ʟʦʥʘ ʝʥʜʦʪʝʣʽʦʮʠʪʘ; 2 ï ʟʦʥʘ ʦʨ-

ʛʘʥʝʣ; 3 ï ʧʝʨʠʬʝʨʽʡʥʘ ʟʦʥʘ; 4 ï ʥʘʚʢʦʣʦ ʢʦʥʪʘʢʪʥʘ ʟʦʥʘ; 5 ï ʧʝʨʠʬʝʨʽʡʥʘ 

ʟʦʥʘ; 6 ï ʙʘʟʘʣʴʥʘ ʤʝʤʙʨʘʥʘ; 7 ï ʝʨʠʪʨʦʮʠʪ ʚ ʧʨʦʩʚʽʪʽ ʢʘʧʽʣʷʨʘ; 8 ï ʝʨʠʪʨʦ-

ʮʠʪ ʟʘ ʤʝʞʘʤʠ ʢʘʧʽʣʷʨʘ. ʭ9000. 

 

ʋ ʯʝʨʚʦʥʽʡ ʧʫʣʴʧʽ ʩʝʣʝʟʽʥʢʠ ʙʫʣʠ ʨʦʟʪʘʰʦʚʘʥʽ ʪʘʢʽ ʬʦʨʤʝʥʽ ʝʣʝ-

ʤʝʥʪʠ ʢʨʦʚʽ: ʝʨʠʪʨʦʮʠʪʠ, ʪʨʦʤʙʦʮʠʪʠ, ʣʽʤʬʦʮʠʪʠ, ʧʣʘʟʤʘʪʠʯʥʽ ʢʣʽʪʠʥʠ. 

ɹʽʣʴʰʽʩʪʴ ʣʽʤʬʦʮʠʪʽʚ ʩʝʨʝʜʥʴʦʛʦ ʨʦʟʤʽʨʫ. ʄʘʢʨʦʬʘʛʠ ʙʫʣʠ ʚʝʣʠʢʦʛʦ ʨʦʟ-

ʤʽʨʫ, ʚ ʥʠʭ ʚʽʟʫʘʣʽʟʫʚʘʣʘʩʴ ʜʦʙʨʝ ʨʦʟʚʠʥʝʥʘ ʰʦʨʩʪʢʘ ʝʥʜʦʧʣʘʟʤʘʪʠʯʥʘ ʩʽʪ-

ʢʘ ʪʘ ʢʦʤʧʣʝʢʩ ɻʦʣʴʜʞʽ. ʋ ʮʠʪʦʧʣʘʟʤʽ ʤʘʢʨʦʬʘʛʽʚ ʨʦʟʪʘʰʦʚʫʚʘʣʠʩʴ ʬʨʘʛ-

ʤʝʥʪʠ ʝʨʠʪʨʦʮʠʪʽʚ, ʧʦʜʝʢʫʜʠ ʚʠʷʚʣʷʣʠʩʷ ʛʨʘʥʫʣʠ ʬʝʨʠʪʠʥʘ ʪʘ ʚʝʣʠʢʽ ʬʘ-

ʛʦʩʦʤʠ, ʱʦ ʚʢʘʟʫʻ ʥʘ ʧʨʦʮʝʩʠ ʨʦʟʧʘʜʫ ʪʘ ʫʪʠʣʽʟʘʮʽʾ ʝʨʠʪʨʦʮʠʪʽʚ (ʨʠʩ. 4.10). 

ʊʘʢʠʤ ʯʠʥʦʤ ʚ ʫʩʽʭ ʪʝʨʤʽʥʘʭ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʢʫʨʩʦʚʘ ʽʥʬʫʟʽʷ ʱʫʨʘʤ 

ʙʝʟ ʦʧʽʢʫ ʰʢʽʨʠ 0,9 % ʨʦʟʯʠʥʫ NaCl ʪʘ ʨʦʟʯʠʥʫ HAES-LX-5% ʥʝ ʧʨʠʟʚʦ-

ʜʠʣʘ ʜʦ ʩʫʪʪʻʚʠʭ ʟʤʽʥ ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʠ ʩʝʣʝʟʽʥʢʠ. ʇʨʠ ʽʥʬʫʟʽʾ ʱʫʨʘʤ ʙʝʟ 

ʦʧʽʢʫ ʰʢʽʨʠ ʨʦʟʯʠʥʫ ʣʘʢʪʦʧʨʦʪʝʾʥʫ ʟ ʩʦʨʙʽʪʦʣʦʤ ʥʘ ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʥʦʤʫ 

ʨʽʚʥʽ ʚ ʩʝʣʝʟʽʥʮʽ ʚʽʜʤʽʯʘʣʠʩʷ ʦʟʥʘʢʠ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʥʘʧʨʫʛʠ ʽʤʫʥʦʢʦʤʧʝ- 
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ʈʠʩ. 4.8. ʇʣʘʟʤʦʮʠʪ ʚ ʙʽʣʽʡ ʧʫʣʴʧʽ ʩʝʣʝʟʽʥʢʠ ʱʫʨʘ (ʽʥʬʫʟʽʷ ʨʦʟʯʠʥʫ ʣʘʢ-

ʪʦʧʨʦʪʝʾʥʫ ʟ ʩʦʨʙʽʪʦʣʦʤ, ʙʝʟ ʦʧʽʢʫ) ʯʝʨʝʟ 7 ʜʽʙ ʚʽʜ ʧʦʯʘʪʢʫ ʝʢʩʧʝʨʠʤʝʥʪʫ: 1 

ï ʷʜʨʦ; 2 ï ʤʽʪʦʭʦʥʜʨʽʾ; 3 ïʨʦʟʰʠʨʝʥʽ ʢʘʥʘʣʴʮʽ ʰʦʨʩʪʢʦʾ ʝʥʜʦʧʣʘʟʤʘ-

ʪʠʯʥʦʾ ʩʽʪʢʠ. ʭ12000. 

 

 

ʈʠʩ. 4.9. ʄʘʢʨʦʬʘʛ ʫ ʙʽʣʽʡ ʧʫʣʴʧʽ ʩʝʣʝʟʽʥʢʠ ʱʫʨʘ (ʽʥʬʫʟʽʷ ʣʘʢʪʦʧʨʦʪʝʾʥʫ 

ʟ ʩʦʨʙʽʪʦʣʦʤ, ʙʝʟ ʦʧʽʢʫ) ʯʝʨʝʟ 7 ʜʽʙ ʚʽʜ ʧʦʯʘʪʢʫ ʝʢʩʧʝʨʠʤʝʥʪʫ: 1 ï ʷʜʨʦ; 2 ï 

ʤʽʪʦʭʦʥʜʨʽʾ; 3 ï ʢʘʥʘʣʴʮʽ ʰʦʨʩʪʢʦʾ ʝʥʜʦʧʣʘʟʤʘʪʠʯʥʦʾ ʩʽʪʢʠ. ʭ12000. 

 


